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Bce npasa zawuuerol. /Jannas 31eKmpoHHAs. KHU2A NPEOHA3HAUEHA UCKAIOUUMENbHO ON5
UACMHO20 UCNOABL30BAHUSL 8 MUUHBLX (HEKOMMEPUECKUX) UeAsIX. DNeKMPOHHAS KHU2aA, ee uacmiu, ppaz-
MEHMbL U INeMEHNbL, BKAIOUAS. MEKCH, UZ00PANCEHUSL U UHOE, He NOONEHCAN KONUPOBAHUIO U MH000OMY
OpY20MYy UCNONL308AHUIO Oe3 paspeutenust npasooonradamens.. B uwacmunocmu, 3anpewero makoe
UCNOABL306AHUE, 8 Pe3YAbmame KOMopozo 3NeKMPOHHAsL KHU2d, ee 4acmb, Ppazmenn Ual S1eMeHm
CMAaHym OOCMYNHbIMU 0ZPAHUMEHHOMY UAU HEONPEOeNCHHOMY KpYey Aul, 8 MOM YUCAe ROCPEOCEOM
cemu uHmepHenl, He3A8UCUMO OM Mozo, Oyoem NpedoCmaAsiMbCs OOCMYN 3a NAAMY UAU 0e3603-
Me30HO.

Konuposanue, socnpouzsedenue u unoe ucnonb308anue 1eKmpoHHOLL KHU2U, ee uacmeli, gppaz-
MEHMO8 U INEMEHMO8, 8bIX00sIUee 34 NPedenbl YACMHO20 UCNONL308AHUSL 8 MUUHBIX (HeKOMMepUe-
CKUX) Ueasix, 6e3 coenacust npagoodoNadamenst si8ASemcs He3AKOHHbIM U 8Aeuen YeoroeHyr, aOMu-
HUCIPAMUBHYIO U 2DANCOAHCKYIO OMBEMCEEHHOCHTb.
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Berynuienue

Harr Mo3r BRIISITUT He TO YTOOBI BIEYATIISIONIE: 3TO KyCOUEK CEPOid, MOPIIIMHUCTOM, MSTKOH 1
ySI3BUMOU Macchl BECOM UyTh OoJIblle Kujiorpamma. Ha nepBbiil B3MJ1s1 ], B uepenHoi KopoOke, KpoMe
Hero, Hu4ero HeT. OJTHaKO UMEHHO U3 STOW CKPBITON OT TIOCTOPOHHUX TJIa3 MAcChl OepeT Hauaio BCe
yenoBedeckoe. KynbTypa u obiiecTBeHHbIN cTpoid. Bee Hallm MbIciiv, HaJesk/1bl, TUIaHbI K MeUThl. Best
JIONCKast PaJioCTh, TieYalib, JIOOOBb U COMHeHHMe. M, pazymeeTcs, BCS My3bIKa, HalTMCAHHAS, CHITPaH-
Hasl ¥ MPOCIYIIAHHAS 32 UCTOPHIO YeI0OBEYECTBA.

dakTruecku BO Bcell M3BECTHOW HaM BcesleHHO# He CyIecTByeT HIUEro, 4yTo ObLIO OBl yCTPO-
€HO TaK CJI0kHO. B Mo3re okosno 80 MUUIMApAOB HEPBHBIX KJIETOK (HEMPOHOB), KaxJasl U3 KOTOPbIX
oOpa3yeT CBsI3U C MPUMEPHO CEMbIO ThICSTYaMU TaKUX K€ HEPBHBIX KJIETOK. KpoMme Toro, B Haiem
MO3Te €CTh U JIPyTHe KJIETKH, HEOOXOAUMBIE /111 paOOThl MO3Ta, — UX Ha3bIBAIOT IMIHATbHBIMU. HUKTO
TOYHO HE 3HAET, CKOJIbKO Y HAC IIUATBHBIX KJIETOK, HO, IO HEKOTOPHIM OLIEHKaM, UX KaK MUHUMYM
CTOJIBKO €, CKOJIBKO ¥ HEPBHBIX KJIETOK. BMecTe OHM 00pa3yloT HEBEPOSITHO CJIOKHYIO CETh, O Aes-
TEeJIbHOCTH KOTOPOU MBI 10 HEJJAaBHUX MO 3HAJIM KpariHe Masio. Ho B mocneHue necsTuieTus B Hayke
O YeJIOBEYECKOM MO3re MPOM3OILIeN MPOPbIB Oarofapsi HOBEHIIUM TEXHOJIOTHAM, MO3BOJSIONIAM
y3HaTh TOpa3o OoJbIe 00 YCTPOUCTBE M (DYHKIIUSX MO3ra M MCCIIe0BATh KaK OTIEIbHBIC KJIETKH,
TaK ¥ X COBOKYITHOCTH. OIHAKO MBI €1Ba JI1 KOTAa-HUOYIb CMOKEM U3YUYHTh HaIll MO3T TIOJTHOCTBIO —
HACTOJIBKO OH CJIoeH. [ToTomMy 4To, KOrJja Mbl U3y4yaeM ero, Ha CaMoM JieJie OH u3ydaer cam cebs1. B
9TOM M 3aKJII0YAeTCs MapajioKc: JOIMYCTUM, €T Obl MO3T ObUT YCTPOEH JIOCTATOYHO MIPOCTO IS TOTO,
YTOOBI MBI MOTJIM TTOJTHOCTBIO €0 TIOHSTh, TOTa Mbl CaMH ObUTH OBl CTOJIb MTPOCTHIMH CYITIECTBAMH,
YTO HaM OBl 3TO HE Y/IAJIOCh.

B npexxHue BpemeHa MO3T HeJOOLUEHUBAIU. DTO OMH U3 HEMHOTUX OPraHOB, KOTOPBII IpEB-
HUE eTUMNTsIHE Jaxe He 0alb3aMHPOBAIIU, YTOOBI B3SITh C COOOM B 3arpOOHYIO KHM3Hb. 3aTO MY3bIKa,
HAIIPOTHB, BO BCE BpeMeHa Oblila Ha 0COOOM IMOJIOKeHHH. ['peku, Harpumep, CUMTaIIH, YTO OJarofapst
MYy3bIKE B TeJie MOSABIAETCS qyIla: HeT My3bIKY — HeT qyid. [Toxoxkue rnpeacraBiieHus! CyIeCTBOBAIN
¥ BO MHOTHX JIPyrHX KyJbTypax. B camom jene, He U3BECTHO HU OIHOW KYJIbTYpbl, B KOTOPOW HE
ObLIO OBl My3bIKUA. My3bIKa — 3TO OCHOBOIIOJIAraonias qesTeJIbHOCTb, & MY3bIKAJILHOCTh — OCHOBOIIO-
Jlarapoinee KauecTBo sl yesioBeka. K ToMy ke HEKOM My3bIKaTbHOCTBIO 00JIA/IA0T M MHOTHE )KUBOT-
HBblE, HAITPUMED BCe MIIEKOIUTaoIHe. BooIux XopoM BOJIKOB MOKHO CPABHUTS C JIIOIbMH, KOTOPbIE
OOIIAIOTCS TIOCPEACTBOM MY3bIKH. TO ke KacaeTcst MOIIIUX KUTOB W MITHII.

CaMbIM ApEBHUM U3 JIOLIEAIINX 0 HAC MY3bIKaJIbHBIX UHCTPYMEHTOB OK0JI0 40 000 sieT — oHn
POBECHHMKM HacKaJbHBIX pUCYHKOB. Ho, BeposTHoO, yxe 100 000-200 000 ner nazan Homo sapiens
yMeJIU CO3/1aBaTh MPOCThIE MHCTPYMEHTHI, TaKKe Kak OapadaHsbl U (prIeHTsI, U 1a)Ke COBMECTHO UTPaIU
Ha HUX. MHOTHe UCCIIeIOBATEeNI CUMTAIOT, YTO ITO CIIOCOOCTBOBAJIO YCTAHOBJICHHIO COLIMATBHOM TIPH-
HAJIJIe)KHOCTH, BOBHUKHOBEHUI0O KOMMYHUKAIIMM ¥ COBMECTHOTO Tpyna. HekoTopele Takxke mpearo-
JIaraioT, 4To My3blKa ObUIa BaXKHA AJ1s1 pa3BUTHS sI3bIKA. MUTaIeHIIbI C POKICHUS Y3HAIOT U Pa3InyaioT
PUTMBI, UHTEPBAJIbl U 3BYKOPSI/Ibl, OHU TAKKe CIIOCOOHBI BOCIPUHUMAThH aKyCTUYECKHE XapaKTepH-
CTUKH CJIOTOB M MEJIOINIO (TIPOCOIUI0) B si3bIKe. [1yTh MajleHbKHX JeTeld K OOIIEHHUIO C TOMOIIIBIO
SI3pIKA HAYMHAETCS C MY3bIKAJIbHOM KOMMYHUKAIIHUU.

OnHO U3 camMbIX YAMBUTEIBHBIX KAUECTB MO3ra — €r0 U3MEHYMBOCTh. Bce, YTO Mbl 4yBCTBYEM,
M3y4yaeM U JeJlaeM, 3aCTaBIsieT Halll MO3I HEMPEPbIBHO MEHSTLCS B TEUEHUE BCEW HAlllel KU3HU.
Korga Mbl BeuepoM JIOKUMCsI CIaTh, HAIl MO3T y)K¢ HEMHOXKKO He TaKOH, KaKMM ObLI, KOTJIa MbI
MIPOCHYJIMCh YTPOM TOTO K€ JHS. DTO KAUeCTBO Ha3bIBaeTCs HeliponaacmuuHocmoto. ViIMeHHo Oma-
rofapsi HEMPOITACTUYHOCTH, TO €CTh CIIOCOOHOCTU MO3Tra U3MEHSTHCS, Mbl MOXKEM y3HaBaTh HOBOE
BCIO JKU3Hb.
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My3bika uMeeT 0co00e CBOMCTBO — OHA BBI3BIBAET BCEBO3MOXKHBIE UyBCTBA M OUEHb TOYHO
repe/iaeT SMOLMOHANIBHYI0 MH(popMalvio. biarogaps 3ToMy My3blka SIBJISIETCS MEAJIbHBIM UHCTPY-
MEHTOM [|J1s1 U3yY€HUs SMOLMIA B Mo3re. Beib MBI CcilyliaeM ee MMEHHO MO3IOM, a He YIIIaMHu.

Ho mexay BomHaMu B BO3AyXe, (DOPMUPYIOIIMMHU 3BYKOBOW CUTHAJI, U BIEYATIICHUSIMH OT
MY3bIKH JIEKUT JOTUH MyTh. B 9TON KHKUIre Mbl HAUHEM yTellecTBHE C I1aBbl «OT BOJIH B BO3/AyXE —
K JIEKTPUUYECTBY B MO3re» U 3aKOHYMM IMIaBON «OT MY3bIKH — K SMOLMU».

Mys3bika ciocoOHa aKTUBUPOBATh B MO3Te CUCTEMY MOOIIPEHUs. A clieJoBaTeIbHO, OHA UMEET
YHUKaJIbHYI0 BO3MOKHOCTb U3MEHATD €ro. Cpelin Bcex BUI0B YEJIOBEUECKOU IEATEIbHOCTH HAETCS
HE TaK MHOTO TeX, YTO MEHSIOT Halll MO3T B TOH K€ CTENeHM, YTO W 3aHSATHUSI MY3bIKOUM (UuTaiTe
00 3TOM B 1aBe «HelporacTuaHocTh» ). ViccienoBanus yKa3blBalOT HA XapaKTepHbIe M3MEHEHU S
B MO3re JIoJeH, MPo(ecCHOHATBHO 3aHUMAIOIITUXCS] MY3bIKOU, U 9TU U3MEHEHUsI MOKHO OIIeHUBATh
KakK pe3ysbTaT MOYTH COBEPUIEHHOIO €CTECTBEHHOIO SKCIIEPUMEHTA: 4To caesaiT ¢ Modrom 10 000
YacoB UTphl Ha MY3BIKAILHOM MHCTpyMeHTe? [TompoOHee Mbl oropopum 06 3ToM B riaBe «Mo3r
MY3bIKAHTa.

Ceronns Mmy3bIka — 0011IecTBEHHOE TocTosiHUe. OHa IOCTYITHA KaKIOMY, U, OCO3HAHHO WJIY HET,
OOJIBIIMHCTBO U3 HAC CIYIIAIOT ee exxeqHeBHO. Kak 310 Ha Hac Biusier? [IpuHOCHUT 11 cTOCOOHOCTD
MY3bIKU BIMATH HA MO3T KaKyIO-TO IMOJIb3Yy 3a MpeieiaMi COOCTBEHHO CaMOU My3bIKaIbHOM chepbi?
MO:XHO 71 UCTIONIb30BATh MY3bIKY B Teparuu?

00 3TOM pacckaker MocieAHsisl U3 Tpex yacTeil KHUru. OHa MO3BOJUT MOHSTh, KaK 3HAHUS O
BAUSIHUU MO320 HA MY3bIKY (MBI TIOTOBOPUM 00 3TOM B TIEPBOI YaCTH) U O 8030€LiCEUL MY3bIKAIbHBIX
eneuam.nenuti Ha mo3e (2 00 3TOM — BTOpasi YacTh) IOMOTAIOT B mepanesmuueckoll pabome ¢ A00bMu,
UMEIOUUMU PA3NUUHBIE 3A00N€6aHUSL MO32d. .
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B nepBoii yacti KHUTH — «YTO MO3T JieyiaeT ¢ My3bIKOI» — MBI TOHAOTIONAeM 32 TeM, KaK Ipo-
TEKaeT YAUBUTEIbHBIN MPOIIECC, HAYMHAIOIIMIACS ¢ 00pa30BaHMsl 3BYKOBBIX CUTHAJIOB U 3aKaHYMBa-
IoLMiics (POPMUPOBAHUEM MY3BIKATIBHOTO BIIEYATIICHHUS.

Om yoapHoti 601Hbl — K 36yKY. YTO IPOUCXOAUT B yX€, KOIJla MEXaHUYeCKasi SHeprusl yIapHOu
BOJTHBI TIPEBPAIAETCS B AEKTPHUUECKIE CUTHAIIBI, ITOChUTAEMBIE K MO3TY ?

Om 36yka — k mony. Yem OTIINYAIOTCS 3BYK U TOH (MY3BbIKQJIBHBIN 3BYK, 0OJIa A0 Ompe/ie-
JIEHHOM BbICOTOM 1 TeMOpoM)? Korza crpyHa wim nHOW (pr3rueckrii 0ObEKT COBEPIIAET FapPMOHU-
Yyeckue KoeOaHus1, 00pa3yeTcsi YMCTHIN TOH. DTO sIBJICHUE JOBOJILHO PE/IKO BCTpevaeTcs B PUPOLIE,
HO Oe3 Hero My3blKM He ObIBaeT. MBI MOKakeM, Kak MO3T C IMOMOIIBI0 PA3IMUHbIX XapaKTePUCTUK
TOHA CO37IaeT TO, YTO Mbl 30BEM BBICOTOM TOHA U TEMOPOM.

Om mona — Kk memopy, akkopoam u zapmoruu . B 3Toi rinase Mbl onuiieM (pu3ndecKue yCiaoBus,
HEoOXOIMMBbIE /17151 CO3/1aHMsI KOHCOHAHCA M IMCCOHAHCA B OpPraHax Ciiyxa, a 3aTeM U B MO3Te.

...H1 oanee — k meaoouu, pummy u Ogudiceruro. MeIOIUIO M PUTM CO3/IAIOT TOHBI, OOBETUHS-
SICh B Pa3JIMYHbIe BpEMEHHbIEe 1 TAPMOHMUYECKHE CTPYKTYPbL. DTOT MPOLIECC 3aJeUCTBYET MHOKECTBO
OTJEJIOB MO3ra, OTBEYAIOIIMX 33 BOCIIPUSITHE BPEMEHU M KOHTPOIMPYIOLIHX JABMKeHUs (Oa3abHbIe
Spa ¥ MO3KEUOK), a TAK)KE MEPBUYHBIE U BTOPHMUYHbIE/ACCOLIMATUBHBIE CTyXOBbIE 30HBI B BUCOYHBIX
JOJsIX 00OMX TMOTYIIAPHIA, ITPABYI0 TEMEHHYIO JIONIO M HEKOTOPBIe 00J1acTH JIOOHBIX Jlonel. JlericTBu-
TEJIbHO, MOXHO CKa3aTh, YTO BOCIIPUSTHE MY3bIKU aKTUBU3UpYET paboTy Bcero Mo3ra. Mys3bika, Kak
U SI3BIK, — 9TO BapUalliy 3ByKOB BO BpeMeHU. B MOMEHTBI IPOCITyIIIMBAHKS U aHAIN3a MY3bIKaJIbHOTO
MPOM3BEICHUS TIepe]] MO3IOM BCTAIOT HEMpocThie 3agaur. OT4acTé TOT MPOLECC MOKHO CPABHUTh
C CHCTEMHBIM aHAJM30M OJHOBPEMEHHO HECKOJIBKHX MapaMeTpoB, TaK KaK BBICOTA TOHA, TeMOp U
AKKOPIbI IOJKHBI OBITH MMPOAHAIM3M POBAHBI TapasuiebHO. OTHOBPEMEHHO ABUKEHHUE TOHA, MEJIOH-
YyecKast JIMHUS, PUTM U TEMII CO3/IAI0T U3MEHSIIOIINECs] CO BpEMEHEM 3BYKOBbIE CXEMBI U CTPYKTYPBHI.
Mosry npuxoauTcsi Bce Bpemsi cooupaTth MH(MOPMALIMIO U TIOCIEJOBATEIbHO MPOBOAUTD €€ CHCTEM-
HBII aHAK3. B KOHIIE KOHIIOB MOCIIEJOBATEIbHO BHICTPOEHHBIE CXEMBI BCE BMECTE 00pa3yIoT MOTHO-
[IEHHOE MY3bIKJIBHOE BIIEYaTICHHE.

...H1 naxoney, amoyuu. My3bika 00NagaeT yHUKAJIbHOW CHOCOOHOCTBIO BBI3BIBATH OOTaTHIN
CIIEKTP IMOLIMI — OT CTpaxa A0 pajocTd M nedanu. [Ipu 3ToM 3MOLMHM COMPOBOKAAIOTCS TAKMMU
(bU3HMONTOrMUecCKMMHU peaklvsMU, KaK M3MEHEHHE YacTOThHI MyJIbca M MEKTPUYECKON aKTHMBHOCTU
KOH WU JJaske 03HOOOM U Mypatkamu. [1pu 3Tom camouyBcTBUE yesioBeka He yxymmaercs. Koraa
JOOY CIIYIIAIOT JIIOOUMYIO MY3BIKY, C TOMOIIBIO TAaKUX TEXHOJOTWH, KaK MarHUTHO-PE30HAHCHAs
Teparusi U MO3UTPOHHO-IMHUCCHOHHAsT ToMorpadusi, MOKHO HAOMOIATh 32 aKTUBAIMEH CHCTEMBbI
MOOLIPEHUs MO3ra (Cpe/iy MPOUYero B MpHIIeKalleM siipe W Tunmokamie). VI HanpoTus, Te OTAeIbI
MO3ra, KOTOpble OTBEYAIOT 32 AUCKOMQOPT ¥ CTpax (MUHIAIEBUIHOE TEJIO M HEKOTOPbIE OT/IEIBI OCT-
POBKOBOI JI0JIN), aKTUBU3UPYIOTCSI BO BpeMsl TIPOCITYIIMBAHUSI MY3bIKH, KOTOPAsi Y€IOBEKY HENpH-
SITHA.

Bo Bropoii yacti KHUIY — «YT0 My3bIKa A€Ta€T C MO3TOM» — MBI PACCMOTPUM MO3I MY3bIKaHTa,
€ro CTPyKTypHbIe ¥ (DyHKIIMOHAJIbHBIC U3MEHEHUS U UX 3HAUYEHMe.

Koraa nuanucT ciplmmT urpy Ha (poprernuaHo, B ero Mo3re akTUBUPYETCsl 30Ha, OTBEYAIOIIast
32 MOTOPHKY NaJiblieB. MHOTME IMaHKUCThI TOBOPSIT, YTO HAYMHAIOT HEMPOU3BOJIBHO IIEBEJIUTH MaJlb-
[[aMH, KOTJIa CJIBIIIAT Te MPOM3BEJCHUs, KOTOPhIE KOI/A-TO UCMIONHSUIA. IpyrumMu CIOBaMU, U TIPH
WCTIOJTHEHUH, U TTPU MTPOCITYITMBAHUT MY3bIKQJIBHOTO TTPOM3BEICHH S IPOUCXOANT KOAKTUBAITUS Ay IH-
QJIbHOW U MOTOPHOU cucteM mosra. Eciu 4enoBek, He SIBJSIONIMIACS MY3bIKaHTOM, HauHeT 1o 20
MUHYT B JIEHb UTPaTh Ha (POPTENMAHO MPOCTYIO MEJIOAHIO, TO YKe uepes IMATh JAHel OyJeT 3ameTHa
AKTUBHOCTbH OTBEYAIOIIEH 32 MaJIbIIbl 30HbI MO3Ta, €CJTM UCTIBITYEMbII BAPYT YCIIBIIIUT «CBOI0» MEJO-
auio. Heliporiiactuieckue M3MeHeHUsI TIPOSIBIISIOTCS 0YeHb ObICTpo. UTO ke MpoM30HIeT ¢ My3bl-
KAaHTOM, KOTOPBIH IpoBe 32 MHCTpyMeHToM MuHUMYM 10 000 yacoB u focTur npogeccuoHaaIbHOTO
ypOBHs1?
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B nocnenHeit, TpeTbeit yacTu KHUTH — «My3bIKa Kak JIEKAPCTBO» — MbI OOBSICHUM, KaK MY3bIKa
MIPUMEHSIETCS IS JISUeHUsT HeKOTOPBIX 3a00JIeBaHMI MO3ra U HepBHOW crcTeMbl. Harpumep, oOHa-
PYKEHO, YTO MAIMEeHTHI ¢ OoNe3HbI0 [lapKMHCOHA HAYMHAIOT OBICTpee ABUTAThCS U UM CTAHOBUTCS
Jlerye XO[WTh, €CJIM B TEPAIK UCTIONb3YIOTCS TaHIIbl M PUTMUYHASI My3bIKa. PUTM CBsI3aH ¢ OXuIa-
HHEM, a IOTOMY MOOYK/IAeT YeIOBeKa K IBUKEHHUIO. DTO npouecc ¢ npsimoll cés13610, KOTOPBI TOMO-
raer nanyeHTam ¢ 6onesHbio [lapkuHCcOHa MOMMaTh PUTM M HAYaTh ABUTATHCS. PeryisipHble 3aHATHS
MY3bIKOW TIPUHOCAT TOJIb3y HE TOJBKO Mpu Oone3Hu [TapkuHCOHA, HO W MPU MHCYJbTE, TTOCKOJIbKY
My3bIKa aKTUBHUPYET BCE MOTOPHbBIE CUCTEMBI MO3ra. A HEKOTOPbIE MALMEHTHI C apasueit (paccTpoil-
CTBOM pEuH ) MOCIIe MHCYIbTa I UHOTO MOBPESK/ICHU ST PEUEBbIX OTJEIOB MO3ra MO-TPeKHEMY MOTYT
neTh. TO CBOMCTBO MY3bIKM MCHOJIB3YETCs JJIsl BOCCTaHOBJIEHUs peun rpu adasuu. [Ipu Hapyie-
HUSIX TAKOTO THUMA AEHCTBEHHBIMH OKA3bIBAIOTCS TIEHUE W MY3bIKaJIbHAS TEPAIisi — OHU TTO3BOJISIIOT
IOOUTBHCST HEMPOILTACTUIECKUX U3MEHEHUH 1 YIYUIIUTh COCTOSTHUE MaIUeHTa.

W3BecTHO, YTO WHTEJUIEKTyajbHAs JEATEebHOCTh YMEHBIIAeT PUCK Pa3BUTHS JIEMEHIIWH.
W3BecTHO Takke, 4To OOyUeHUe UIpe Ha MY3bIKQTbHOM MHCTPYMEHTE, KpOMe BCETrO MPOYero, yiyd-
IIaeT psii KOTHUTUBHBIX criocoOHocTei. [TpoBeeHHoe Ha GIM3Heax uccieioBaHre, BO BpeMs KOTO-
POro TOJNBKO OJWH W3 Mapbl Urpajl HA MY3bIKaJTbHOM MHCTPYMEHTE BO B3pOCJIOM BO3pacTe, IOKa-
3aJ10, YTO MY3bIKa IMPEMSATCTBYET Pa3BUTHIO JAEMEHIMU. ECTh BEPOSITHOCTh, UTO My3bIKa ITOMOTAeT
3aMe[IUTh OcallieHne KOTHUTHBHBIX CIIOCOOHOCTEH, a TakXke pa3BUTHE AeMeHINH. [JaHHble psaa
MCCIIEIOBAaHUI U OTUYETOB MPOJIEMOHCTPUPOBAIIH O3y MY3bIKH TP JICYSHUH MAIIEHTOB C Pa3iny-
HBIMU (DOpMamMU JieMeHIIMU. My3bIKa OKa3bIBaeT CTUMYIMPYIONHA 3¢ deKT, cnocoOHa mpoOykIaTh
pecypchl OpraHu3Ma M yJIydiiaTh KOMMYHHKATHBHBIE CIOCOOHOCTHY Y CTPA/IAIOIUX IEMEHIIEH.

Ho nagaiite 000 BceM 1O MOPSAKY.
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Yro Mo3r Jejaer ¢ My3bIKOI

Koraa nosiBuaach My3bIka?

OpFaHbI ClIyXa, IIO3KE IMPEBPATUBIINECCA B YU, IIOABUJIUCH B ITPOLECCE SBOIIOLUN JOBOJIBHO
MO3AHO, HAMHOT'O ITO3KE BCEX MPOYUX OPraHOB YyBCTB. CJ'ICILOB&TCJ'II)HO, MbI MOXKEM YTBEPKIAATDb, YTO
3BYKOBLIE BOJIHBI CYHIECTBOBAJIU U Ha 3ap€ BPEMCEH, a coOCTBEHHO 3BYKH IIOABUJIUCH HA TTO3AHUX CTa-
JUAX 9BOJJIOLIMH. IIJ'IH (I)I/I3I/IK3 3BYK — 9TO SHEPru-d. IIJIH TNICUXOJI0Tra UJIK HEBPOJIOTA, HAITPOTUB, ITIOHA-
THC 3BYKa CBA3aHO C BIICUYaTIICHHUEM/ BOCIIpUATUEM 9TOU 9HCPIruu. bes IMPUHUMAIOLIETO aIlliapara — TO
€CTb yXa — U CJIyXa, KOTOPbIE MOT'YT IPEBPATUTDL 3BYKOBYIO SHEPI'UIO BO BIIEYATIICHUE, 3BYKA B IIOJIHOM
3HA4YC€HUH 3TOI'O CJIOBA HE CYILIECTBYET. PasButne ClIyXa — 3TO MnoTpAcaromas iCToOpruAa 00 aJarTainyu:
CHa4daJla K )XM3HHU B BOAEC, 3aTEM Ha CylIC. M nakoHeI yesI0BeK BCTal HA HOTH — CIICpBa Ha Y€ThIPE, a
IIOTOM M Ha IBC. Yuraiite 00 3T0M B r1aBe «OT BOJIH B BO3AYXC — K 2JICKTPUYECTBY B MO3TE>.

My3bika 3By4dT MOBCIOAY — HO 3auem?

Her Hu oHOM KyabTyphl 6€3 My3bIkH. 11 BO BceX Ky/bTypax My3blKa 3By4UT BO BpeMsi Mpas/i-
HUKOB, B MOMEHTBHI PaJIOCTU U NE€YAJIM U B KAUECTBE COMTPOBOXKACHUS PA3IMUHbIX OOPSIOB Nepexoa:
POXKIEHUH, cBa1eO 1 MOXOPOH. Bee penurum uenons3yoT My3bIKy B TOW WM HHOU (popMe BO Bpems
OOroCIyXeHHUI — 3TO UJIM pPUTMUYHOE MOBTOPEHHE TEKCTOB (C MeJIofuei wiu 6e3), WM Urpa Ha pUTy-
aJIbHBIX MHCTpyMeHTax. My3bIKy TakKe 4acTo UCIOJb3YIOT BO BPEMsl COBMECTHOTO TpyAa. Mbl ciibl-
LIMM MY3bIKY BO BPeMsI CIOPTUBHBIX COCTSI3aHUM, B PECTOpaHax, JU(Tax U KOHUEPTHbIX 3a1ax. OHa
3BYYHMT MOBCIOly — M BO BCEX KYJIbTYPax BO BCE BPEMEHA JIIO/ISIM IIPUHOCUJIO PAJOCTh €€ UCIIONHSATD
u caymats. Ho nouemy?
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B ommmume ot n1300pa3uTeIbHOTO UCKYCCTBA, SI3bIKA U OOJBITMHCTBA PYTUX MPUCYIIUX Yelo-
BEKY BU/IOB CAMOBBIPAKEHHsI, Y My3bIKU HET BHeIlIHeH (hopmbl. ClioBa M M1300pakeHus1, Kak MPaBUiIo,
ABJIAIOTCA CUMBOJIAMU KOHKPETHBIX SIBJIEHUU U npeaMETOB, HO MEJIOAUS, TapMOHUM A UJIKM pUTMHUKA HE
HUMEIOT HOIIO6HI>IX AHAJIOTrOB WJIM COOTBETCTBYIOIIMX WM SIBJIEHUI BO BHEIIIHEM MMHpE. O)IHaKO 1A
Hac My3bIKa 00/1a/1aeT KOMMYHUKATUBHOM 1IeHHOCThIO. [Touemy? U kakoBa ee (pyHKIws?

Kak MbI CKOpO YBUAMM, Ha 3TOT CYET €CTh HECKOJIBKO TEOPHUH.

HGTPYIIHO IIOHATH 3HAUYECHUE TJIaBHBIX BUIOB JCATECIIbHOCTH YEJIOBEKA IJI SBOJJIIOLNHN. I/IHTYI/I-
TUBHO MOHATEH, HAIIPUMep, TOT (haKT, YTO YyBCTBO TOJIO/IA, CMEIIAHHOE C PAIOCTHIO U YOBJIETBOPE-
HUEM TIOCJIe TIpUeMa IUIIH, TOCTIOCOOCTBOBAJIO PA3BUTHIO M3BICKAHHBIX KYJIMHAPHBIX Tpaauimid. be3
MHTEpeca K eJie He BBIKUJI Obl HU OT/ICNIbHBIN YeJIOBeK, HM Bech BU. TO ke camoe KacaeTcsl M CeKca:
CEKCYaJIbHOCTh TECHO CBSI3aHA C PAJIOCTHIO U KeJIaHUEM, IIOTOMY YTO UMeeT OrpOMHOE 3HAUYEHUe 151
BbUKMBAaHUA BHA. W mHOTHE MOT'YT UCIBITBIBATb K MY3BIKE TY K€ CTPACThb, KAKYI0O UCIIBITHIBAIOT K
e/le U CEeKcy.

HpaBna, SHAYCHUEC MY3BIKAJIBHOCTHU [JIS 2BOIOLUMHU HE TAK OYCBUIHO. Ho tax wim uHaue
MY3bIKa, @ TOYHEE NPeOnoChbLAKU 111 Pa3BUTHS MY3bIKATBHOCTU, JOJKHBI OBITh 3aI0KEHBI TITYOOKO
B Hamied 6uonoruu 1 rerax. Eme 150 ner Hazan Yapnw3 JapBUH pasMBIILISI O TOM, ITOYEMY Tak
MPOU30LIO: «...OQuenb 8eposimHo, umo npeoKu 4eno8exa, MYMHCCKo20 U HCEHCKO20 NOAA UAU 0OOUX
non08, npedxcoe uem npuodpear CNOCOOBHOCHb BbIPANCEHUS. B3AUMHOL N0OBU C NOMOULBIO UNEHOPA3-
OenbHOIL peult, NbIMAAUCL OYAPOBbIBANL OpY2 OPY2a MY3bIKANLHLIMU 38YKAMU U PUMMOM» .

MuiaieH4eCcTBO MY3bIKHU

Jlaxe mepBble 4enoBeKooOpasHble 00e3bsIHBI, CYIIECTBOBaBIINE MOYTH 20 MUUIMOHOB JIET
Hasa/l, BEPOSITHO, IPUMEHSUIN AJ11 KOMMYHUKALMK pa3inyHble 3ByKH. CKopee Bcero, OHM Mojib30Ba-
JIUCh BapUaLMsIMH TOHA, PUTMA U BBICOTBHI TeMOpa — TaK POIMJIACh PaHHSS «MY3bIKAJIBHOCTb», Kpae-
YTOJIbHBIN KaMEeHb HaIllero SMOLMOHAIBHOTO OTKJIMKA Ha My3bIKy. Habop 3ByKoOB, pasymeercsi, ObLT
BECbMa OrPaHUYEH, OJIHAKO OH 3HAYMTESbHO U3MEHWJICS B XOJ/Ie BOJIIOLMH, KOIJa IPUMEPHO IIECTh
MUWIJTUOHOB JIET Ha3a/l Mbl OT/IEJIMIIUCh OT HIMMIIAH3€, a eIlle Ha HECKOJIKO MUJIJTMOHOB JIET paHblile —
OT ropusul. M mmmIianse, ¥ Topusuisl UCHIONB3YIOT 3BYKHU 151 Iepelaui SMOLMI 1 0003HaYeHH s Orpa-
HUYEHHOTO Habopa MOHATHH, B TOM YHKCIIe YTOOBI TOAATh COpPOAMYAM CHrHasI 00 ornacHoctd. Ho ux
3BYKOBYI0O KOMMYHUKALIMIO HEJb3sl CPABHUTH C HaIllEl YCTHOW peublo WM C TEM, YTO Mbl Ha3bIBaeM
MY3bIKOH. DMOLIMOHAJIBHOCTb — MPEANOCHUIKA U1l Pa3BUTHSI BHICOKOTO YPOBHSI MHTEJUIEKTA U CHO-
COOHOCTH OBITh YACTBIO OOIIECTBA.

[Tpamarepp udenoBeuyeckoro popa Jliocu (Australopithecus afarensis) xwuna B Adpuke Tpu ¢
MOJIOBUHOM MWJITMOHA JIeT Ha3a. Mosr Jltocu Obl1 He KpyITHee Mo3ra HIMMIIaH3€e, OJHAKO OHa Haxo-
Anack B OOJIBIION IpyIiIie 0cOOei, KOTOpast MPeAbsIBIIsIa COBEPLICHHO MHbIE TPeOOBaHUS K KOMMY-
HUKauuu. CI0XKHOCTb €KeHEBHOTO OOIIEHHs BO3pacTasia, pocja Mpy TOM U IOTPeOHOCTh B Pa3BU-
THU CIOCOOHOCTH J€JIMTHCS SMOLMSAMU ¥ HAMEPEHUAMM, & TaKke CIOCOOHOCTU B3aUMOJIEUCTBOBATD.
CoBpeMeHHble 00e3bsIHbI UCTIONB3YIOT /1151 KOMMYHHMKALMM MUMMKY, KECTBI U 3BYKH.

ITpumepHo nosnTopa — ABa MWUIMOHA JIET Ha3a]] YeIOBEK YBEPEHHO BCTall Ha J1Be HOTM. Mosr
Homo ergaster BeclJ1 OKOJIO KMJIOrpaMMa (ITPUMEPHO CTOJIBKO K€ BECHT MO3I COBPEMEHHOIO JIBYX-
JIETHEro peOeHKa), a aHATOMUYECKUE U3MEHEHHs], KOTOpbIe MPOSBUIIMCH BCJIEACTBUE XOXKIEHUs Ha
JABYX HOTax, 00JIerYMiIM CIIOIb30BAaHKE TeJla KAK MY3bIKAJIbHOTO MHCTpyMeHTa. [103BOHOUHBIH cTONIO
PACHOIOXUIICS IPSMO MOJ, YeperioM, a TopTaHb OMyCTWIIack. biarogapst aToMmy yBeITMUYMIMCh Pe30-
HATOPHI B TTIOTKe U yeperie. Tak xe, kak u 'y Jliocu, y Homo ergaster He ObUIO XMIITHBIX 3yOOB, KOTO-
pble MO-TIPeKHEMY €CThb Y IIMMIIaH3e U ropusul. bosee Menkue 3yObl pacivpuiId BO3MOKHOCTH IS

1 Hapsun Y. [Tpoucxoxgenue BuaoB. — M.: Skemo, 2016.
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apTUKYJIAIMY TuddepeHIIMpOBaHHBIX 3BYKOB. [IoMOIN YeloBeKy 1 HEKOTOPBIE IPYyTrUe U3MEHEHUSI.
UYrtoObl oxoTUThCSA, Homo ergaster Npuxonuyioch Oerath Ha OOJBIIIE PACCTOSHUS U C IPHIIMYHOM CKO-
POCTBIO, YTO MOBBICUJIO TPEOOBAHMSI K PUTMUYHOCTH ABWXEHUI. Pa3BrUTHE MOTOPHOTO pUTMa CTaJIO
MPENOCHIIKON IJIs MOJ/Iep:KaHusl BHYTPEHHEr0 puTMa B TeueHue Joiroro BpeMeHu. CerogHs 3to
Ba)kHOE TpeOOBaHME K MY3BIKAHTY — M, BO3MOKHO, OCHOBa «(beHOMEHa 3axBaTa pUTMa», TO €CTh
BpO)K)IGHHOfI CHOCO6HOCTI/I OTCTYKUBAThb TAKT WJIM ABUTAaTbCA B PUTME MY3bIKH, KOTOPYIO YCJIOBEK
CIIBIIIIUT B JIAaHHBI MOMEHT. Ta CIIOCOOHOCTh MPUCYINA UCKIIOYUTEBLHO JIOAsIM. TOJBKO YeoBeK
MOET aBTOMATUYECKH CJIeI0BaTh My3bIKaJIbHOMY PUTMY UJIM O@CCO3HATEIbHO KOITUPOBATh PUTMUY-
HBIC IBUIKCHUS T'PYIIIILL moneﬁ, C KOTOPBIMH OH 6€)KI/IT WK UOET pAdOM, WK XJIONATh B JIAJOIIN B
TakKT. A CIIE AOKAa3aHO, YTO JaK€ HOBOPOKICHHBIC CHOCO6HLI HWHTYUTHUBHO HaXOAWUTb B MY3bIKE PUTM
U CJIeJOBaTh EMY.

PO)KJIEHHLIG AJIA MY3BIKH

[IpsamoxoxaeHre n3MeHmo crpoenue taza. OH cran yxe. [loaromy et nosiBIsI0TCSA Ha CBET
J0 TOrO, KaK MX MO3T pa3oBbeTCs B JOCTATOYHOHM CTENEHU, — ITO SIBJICHHE MOMYYWIO Ha3BaHME
«TpobyieMa 6eCoMOIITHOCTH HOBOPOXIEHHOTO». [Tofgcuntano, yTo 6epeMeHHOCTh JI0JIKHA ITUTHCS
MUHUMYM 18 Mecs1ieB, YToObI HOBOPOXKICHHBIH peOSHOK ObLIT pPA3BUT TaK Xke, KaK JACTEHBIIIH IIPOYHUX
MJIEKOMUTAIOIIKX.

BecrniomoiiHoMy, He TOTOBOMY K JKM3HH HOBOPOXIEHHOMY TPeOOBAJICSI CBOETO pojia Cypporar
MAaTKH, OJIUIIETBOPSIIONIEH (hPU3MUECKYI0 0e30MacHOCTh. 3a ee mpejeiaMu peOeHKY HYKHO ObLIO UTO-
TO, YTO MOIJIO €€ 3aMeHUTh. YyBCTBO O€301aCHOCTH HOBOPOKAEHHOMY MOIJIA IaTh 3BYKOBasi KOMMY-
HuKaius. Tak necHs crajia MepBbiM U CaMbIM Ba)KHBIM «KOHTAKTOM Ha PACCTOSIHUM» MEkKJ1y Mare-
pbI0 U peOSHKOM M CIIOCOOCTBOBAJIA YKPEIUICHHUIO CBSI3U Meskly HumH. Bot kak mucan Ilep Cusie:
«Ycavuuan s enepevie nectv, / Ymo nena mos mama. / Ee crosa om cepoua winu / M caesvt ocywianu».
A cnienmanct B odnactu nicuxosioruu pazsutust Koisun TpeBapreH BbICKa3al clieyolee MHEHHUE:
«Mblt podrcoaemest ¢ my3vikanbHolMu myopocmuio u annemumom» (Trevarthen,1999).

C caMoro pox/ieHus MJIQJICHLIEB MTPUBJIEKAET MY3bIKa. [l HUX 3TO €CTECTBEHHBIN, MHCTUHK-
TUBHBII s13bIK. OOIIASCH C IETHMU, MBI Kak Obl HEOCO3HAHHO HAUMHaeM IeTh. Halil ronoc craHoBUTCS
BBIIIIe, MBI YeT4Ye apTUKYIMPYyeM IJIacHbIe U aKIEHTUPYeM CMEHY BBICOTHI TOHA. MaJeHIbl Hauu-
HAIOT IOHUMATh MY3bIKaJIbHOE (SMOIMOHATILHOE) COJeP:KaHUE PEU paHbIIle, YEM yJaTcsl BHIUJICHSTh
Y TIOHUMAaTh OTAEJbHBIE CIoBa. Takum 0Opa3oM, MyTh peOeHKa K OOIIEHUIO C MOMOIIIBIO S3bIKa MPO-
XOouT yepe3 My3biKy. [llecTrmecsuHble MilaJieHIIbl, KOTOPbIM MMOKAa3bIBAIOT CHATHIX HAa BUIEO Mare-
peii, ObICTpee YCIOKaMBaIOTCS M CMOTPSIT BUeO Oojiee BHUMATEIIBHO, €CJIM MaTh TIOET, a He Pasro-
BapuBaeT. Takxke 0Ka3aHO, YTO YPOBEHb CTpecca Yy JeTel (eciu CyOuTh MO YPOBHIO KOPTH30Ja B
CJTIOHE) CHIKAeTCsl aKTUBHEe, KOTJIa OHU CIIBIIIAT IIECHU MaTepy, a He ee peub. Ha ocHOBe sKcrepu-
MEHTAJIbHBIX JAHHBIX MOXHO C YBEPEHHOCTBIO YTBEP:KAATh, UTO MJIAJCHIIbI PEANOYUTAIOT UMEHHO
MY3bIKIbHYI0 (POPMY KOMMYHHKAIIUU. MBI poXkIaeMcsi C TOTPEOHOCTBIO B MY3bIKE U CIOCOOHOCTBIO
YCTIOKAUBAThCS C €€ MOMOIIIBIO.
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SOMOpPHOH B TpoIlecce Pa3BUTHS MPOXOAUT MHOXKECTBO CTAIWIA: OJHOKJIETOYHBIA OPraHU3M,
107, ¢ skabepHBIMU JIyTaMH, TTOXOKVUMH Ha UMeoIrecs y pbid 1 ampuOuil, — 1 HaKOHEI] HAYMHAeT
Bce OoJblnie W OOJbIle HAIOMUHATH C(DOPMUPOBABITIErocsl YeloBeKka. YenmoBek Kak BHI BO BpeMs
3BOJIOLMH ((prsioreHes3a) MpoXoauJl MOPA3UTENILHO MOX0KHKe ITanbl. [lapasiesns MOXHO POBECTU U
B Pa3BUTHUU MY3BIKH U A3BIKA: OHH, B CBOIO O4YEPEAb, IIPOLUIN ITYTh OT ,[IOH3LIKOBOI>.I My3bIK2UIbHOI>i
KOMMYHHKAIIMY Y TIEPBbIX TOMUHUI0B OYTH 20 MUJIJIMOHOB JIET Ha3aj A0 AudpepeHIInpOBaHHbIX U
BBICOKOPA3BUTHIX MHCTPYMEHTOB, TOUHO Nepeaalimx nadopmatmio, y Homo sapiens. [Jaxe y nep-
BbIX TOMWHHUI0OB MY3bIKa 6BUIa Ba’XHbIM 3JIEMEHTOM prnHOBOfI IMPUHAAJIC)KHOCTH, U ITO IMPOYHO
3aKpenuiIoch B Halell OMOMOruu. DTHOMY3BIKOJIOT [[)KOH BISKMHT ccputaeTcst Ha TO, UTO caM ke
Ha3bIBACT JOA3BIKOBBIM MY3bIKAJIbHBIM MO1yCOM MBICJIEN U IMOCTYIIKOB.

XMMMM

Harm smonmn — npeanocklika Ajsl pa3BUTHSI MHTEIUIEKTa U CIOCOOHOCTH ObITh YacCThIo 0O11Ie-
crBa. Korga sBosmonus ycinoxHuIa Halle oOIeHre, OSIBUIMCh HOBblE TPEOOBaHUsI K YMEHUIO MoJie-
JIUThCS COOCTBEHHBIMU SMOLIMAMM M PACo3HaTh uykue. OTHOBPEMEHHO C 3TUM YCUIIMJIACh MTOTPeO-
HOCTb BJIMAITH HA SMOLIMM JPYTUX WiIEHOB rpymmbl. CoBpeMeHHbIe 00€3bsiHbI JI51 3TOIO UCOb3YIOT
MHUMMKY, KeCTbI U 3BYKU. OUeBUIHO, Y MIEPBbIX TOMUHHUJIOB OblIa OCOOEHHO Pa3BUTA 3BYKOBAs KOM-
MYHUKalIMsl, 1 OHK UMeJI OOraThlid OIBIT BbIPAKEHUSI COOCTBEHHBIX M CUMTHIBAHUS TYKMX SMOLIUI
MIOCPEJICTBOM BOKAJIM3alUK. BeposTHO, AJis1 3TOr0 OHM BapbUpPOBAIM BBICOTY TOHA, PUTM U TeMOp
rojoca. IMEHHO Tak MOSBWJIACH MY3BIKAJBHOCTh U ObUI 3aJI0KEH NEpBbli KaMeHb B (DyHIAMEHT
Hallero SMOLMOHAIBHOIO OTKJIMKA Ha My3bIKY. Hammm npeakam MnpuIuioch CTaTh KpaiHe SMOLHO-
HaJIbHBIMH, YTOOBI BBUKUTh. B OTCYTCTBHE s13bIKA MY3bIKaJIbHAsi KOMMYHHKALMs1, BUIMMO, CTaJla BakK-
HEWIIIMM CIIOCOOOM KakK BbIPa3UTh COOCTBEHHBIE UYBCTBA, TaK M BbI3BATh SMOIIMOHAIBHBIN OTKIIUK Y
coponuyeid. Tak Hal MO3r pa3BuJl YyBCTBUTENIBHOCTD K 3ByKaM MY3BIKH.

Mosr HeangepranbLeB, kxuBLMX B EBpone u BbiMepiunx npumepHo 40 000 ner Hazaz, 1o pas-
Mepy coBmaaai ¢ HammM. OHM OXOTHIIMCH OOJIBIIMMU TPYIIaMHU U, AOJDKHO OBITh, MOIJIM Kak-TO
obmarbsest. OHM cO3/1aBaJI COBEPLIEHHOE KAMEHHOE OpYKHUE U MOJIb30BAJIMCh UM, HO Y HUX He ObLIO

15



['. V. Ckeiie, A. Bpean. «My3bika 1 MO3r»

HY HACKAJIbHBIX PUCYHKOB, HU YKPAIIICHUI, HU MY3bIKQIBHBIX HHCTPYMEHTOB JJIsl CAMOBBIPAXKEHHUS.
Bynpb y HUX BepOaJIbHBIN WM JKECTOBBIN SI3bIK, HAayKa OOHapykuia Obl BU3yaJIbHbIE CBUJETEIbCTBA
9TOro. XOTs HeaH/IepTaJblibl IPOKUIA Ha 3eMJIe HECKOJIBKO THICSY JIET, UX pa3BUTHE — KaK KYJIbTyp-
HOE, TaK U TEXHOJIOTUYECKOe — B KAKOW-TO MOMEHT TOJHOCTBIO OCTAaHOBHJIOCh. UTO e MOCITYKUIIO
npuunHoi? Kak oObsicHuTb, uto Homo sapiens, B OTAMYME OT HUX, OKA3aJIUCh CIIOCOOHBI CO3[1aTh
ere Oosiee COBEPIIEHHOE OpYKUe, HACKAJIbHBIE PUCYHKH, MY3bIKaJIbHbIe MHCTPYMEHTHI ¥ YKpaIleHUsI
npumepHo 50 000-70 000 net Ha3aj, a BEPOSITHO, U paHee?

V HeaHjepTasibleB SIBHO — B TOM WM UHOU hopMe — CyIIecTBOBala My3vika. Bugumo, onu
riepeaBagi SMOIMKA U HACTPOCHUE, MPEAOTBPAIaId U MPOBOLUPOBATIM KOH(IUKTHI, yTEIaan U
MPUOOOIPSII APYT JIpyTra, MHUIIMAPOBAIIH MOJIOBOM aKT U MPOSIBIISUIN 3200TY € IOMOIIBIO JOBOJIBHO
CJIOXHBIX 3BYKOB. Takasi cucteMa 3ByKOBOM KOMMYHHUKAIIMM UMEET MHOTO OOIIero ¢ My3bIkoi. bia-
rofapsi ei AJ1s1 yKperuieH!sl CBsI3el U BRIpakeHUsI JOBEPHs APYT APYry HEaHAEPTAIbIIbl BMECTE TeJTH
¥ TaHueBaau. KOMMyHHKalMs Takoro TUIMa, CKopee BCero, OblIa KpaiiHe HeoOXoAuMa JIosiM, KOTO-
pble TPyIMIIaMy OXOTHIIUCH Ha TOpasio Oosiee KPYITHBIX M OMACHBIX CYIIECTB, YeM OHHM CaMU, HallpH-
Mep Ha MaMOHTOB. bpuTanckuil npoceccop apxeonorun CtuBeH MUTEH OIUCHIBAET 3Ty MPOTOMY-
3bIKAJIBHYI0 KOMMYHHKanuio adopesuarypoii XMMMM.

Xomnu3M — pedb, TOJOOHO MY3BIKE, COCTOSIIA U3 LEJbHBIX (bpa3, a He U3 OTAENbHBIX CJIOB.

Manunynsuys — pedb MCIob30Balach CKopee He A nepefadd WHGOpMaIyu, a Aj1s Toro,
YTOOBI MAHUITYJIIPOBATh UyKMM TOBEICHUEM.

MynbTUMOAATBHOCTh — KOMMYHHKAIUS BEJIach C TIOMOIIBIO U TeNa, U ToIoca.

My3bIKaJIBHOCTD — JIIS1 BBIPQKEHUST SMOIMI, MPOsIBIIEHHS 3a00Thl K MJIaJIeHIaM, IeMOHCTpa-
[IUM CEKCYaJIbHOTO MHTEpeca U YKPETUIeH!Us TPYIIIOBOU CIJIOYEHHOCTH MCTIONB30BAJIMCH Pa3InvHbIe
Bapyalluy BBICOTHI TOHA, pUTMa U TeMOpa rosoca.

MUMUYHOCTD — peub MoJpakaia 3ByKaM OKpPYXKaIOIIero MUpa.

A moToM 3a3ByuyaJjia My3bIKa

Homo sapiens nosisunuce B Appuke npumepHo 200 000— 300 000 ner nazan. BeposaTho, cHa-
Yaja ux oOLIeHHe HAallOMUHAJIO0 KOMMYHHKALMIO HEaHAepTasblieB. B Kakoi-TO MOMEHT pa3BUTHE
KOMMYHHUKAIIMY TIOILIO B JIByX HEMOXOXMX, HO POJICTBEHHBIX HalpaBJeHUsAX. Pa3BuBarbcs craau
sI3bIK M My3blKa. [lepBble TOCTOBEpHbIE CBUAETENILCTBA TOMY OBUIM OOHApyKeHbl B a(pprKaHCKON
neriepe biomboc: cumBonyeckue apTedakThl, OCKOJIKM KaMHEH ¢ HaJIUCSIMH, OTPOMHOE KOJIJe-
CTBO KPACHOM KPACKH JIJIs1 PUCYHKOB Ha TeJle, YKpallleH!sl, TAKUE KaK OXKepeJibsi U3 PAKYyLIEK, U CI0XK-
HBIE UTHCTPYMEHTHI U3 KocTer — BeceMy 3toMy MuHuMyM 70 000 ner. B stor nepuon Homo sapiens
yXKe pa3sBWIM CIIOCOOHOCTh BBIPAXKAThCS A0OCTPAKTHO M OOIIATHCS C MOMOIIBI0 CUMBOJIOB, KOTOPBIE
HE OTHOCATCS K BBICKA3bIBAHUIO HAIIPAMYI0. VX SI3BIK yke MMeJT CHHTAKCUC U TPAMMAaTUKy — UIMEHHO
Omarogapsi UM cTajla BO3MOXHA TOYHas repenavya nHopManmu. SI3bIk ObUT KpaeyroJbHbIM KaMHEM
IJ11 Pa3BUTHUS TEXHOJOTMI M BO MHOTOM IOCHOCOOCTBOBAJI TOMY, UTo Homo sapiens 3a KOPOTKOe
BpeMs OfepKajii BEpX HaJ TOMUHHUAMU.

A kax xe My3bika? OHa NpOAOJIKUTIA CBOE CylecTBOBaHUE. IlepBble My3bIKaJbHBIE UHCTPY-
MeHTHl — Oapabanbl U ¢ueiitsl — nosiBrch 40 000-50 000 ner Ha3ad, TO eCTh OAHOBPEMEHHO C
HAaCKaJIbHBIMUA PUCYHKaMH M JIpyrumu (popmamu uckyccrBa. C Tex mop yesnoBeKa COINPOBOXKIAET
My3blka. Kak W BO BpemMeHa HeaH/epTajblLeB, cefiyac My3blka — OJHO U3 caMbIX 3(P(PEKTUBHBIX
CPeICTB AJIs1 BRIPaKE€HUs SMOLIMIA, ¥ OHA MOHATHA BceM. My3blKa MPOJOJIKAET UTPaTh BaKHEHIIYIO
POJIb B OCO3HAHUU ce0s1 YaCThIO LIEJION0 — IPYTUMHU CJIOBaMU, 00beAnHSAET. DTO ee 6a3oBast PyHKIHMS,
Y OHa 3aJI0’%eHa IITyOOKO B HAaIlIMX I'eHax, OMOJIOrMU U MO3Te.
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OT BOJIH B BO3/lyXe — K 3JIEKTPHYECTBY B MO3re

Co CTOpOHBI KaxkeTcs1, OYITO MO3I — OTINEIbHUK. OH YCTPOMJICS MOJI 3aIIUTON KOCTEH, KOTOpBIE
MBI 30BEM UeperHOi KopoOKou. Tam, BHYTpH, TUXO, TEMHO U BIaxHO. Ho JIs1 Halllero BbIKMBAHUS,
0e3yCJI0BHO, HEOOXOIUMO, YTOOBI MO3T B JIIOOOM MOMEHT BPEMEHH BJIAJIENI CAMOW TIOJIHOM MH(OpMa-
IIUEH O TOM, YTO IMPOUCXOIUT B OKPYKAIOIIEM MHpE, 3a MpeJesiaMy YepenHoi KopoOku. [ aToro
y HaC €CTh OpraHbl YyBCTB.

C JaBHUX BpeMCH y YEJIOBEKA BbIACIIAIOT IISATH IIyBCTBI BKYC, O6OH}IHI/I€, 3peHI/Ie, OCA3aHNEC N
ciyx. Ho B IeHiCTBUTEILHOCTH BCe HEMHOTO ciioskHee. Cpejiv MPOoYero y Hac eCTh TAKTUJIbHbIE U TEM-
repaTypHbie PelenTOpsl B KOXe, MPOMPHOLIEHIIMS — YyBCTBO, COOOIIAIOIIee O MOJOKEHUN Pa3ind-
HBIX YacTel TeJla, a TAKKe YyBCTBO PaBHOBECH s, Oy1arofapsi KOTOpOMY Mbl IOHUMAaeM, I7ie BepX, a I/e
HU3, U He magaeM. Bee 310 — mHpopMarys o ToM, 4TO TPOUCXOIUT BHYTPH TeJia U 3a €ro MpeJie/IaMH.

Ho opranbl 4yBCTB paccka3blBalOT HAallIEMy CO3HAHMIO J1aj1eKo He Bce. OHU OT(UIIBTPOBBIBAIOT
MHOTHME JaHHBIE, HO 32 9TO MbI JJOJKHBI ObITh OnarogapHbl. Kask/1ylo ceKyH/y Halli OpraHbl YyBCTB
HpI/IHI/IMaIOT MWJIJIMOHBI CUTHAJIOB — TAKOE KOJIMYECTBO I/IH(I)OpMaHI/II/I MBI HpOCTO HE B COCTOSAHUHN
obpadorats. K ToMy ke B OKpy’KalollieM MUpE €CTh SIBJICHUsI, HA KOTOPbIC HAIIIM OPraHbl YyBCTB HE
pCaFI/IpyIOT, HaHpI/IMCp paIII/IOBOJIHbI, XUMHUUYECCKUEC pCaKIlI/II/I nu BHCKTpOMaFHI/ITHOG I/I3)Iy‘l€HI/Ie, — UX
MbI HpOCTO HE BUIUM UJINX HE IlyBCTBy@M. HO, HeCMOTpH Ha TO, YTO HaIIIU OHIYHIGHI/IH — 9TO JIUIIb
OCKOJIKM MMEIONIENCs B MUpe MH(POPMALMK, HAIll MO3I BBICTPAMBAET MOJIHYIO U LIEJIbHYI0 KapTHHY,
6e3 apIp 1 po6esioB. M 3TOro 10CTaTouHO, YTOOBI OPUEHTUPOBATHCS B IPOCTPAHCTBE M pearupoBaTh
Ha BHEIIHUE YcIoBHs. TakuMu Hac cjesaa SBOJIOHS.

OnHO M3 BaXHEWINUX YYBCTB — CIyX. [JIaBHBIM 00pa3oM uepe3 HEro Mbl BOCITPUHMMAEM
My3bIKy. OIHaKO 3TO JIMIIb YacTh MpaBibl. Beap Apyrue opraHel YyBCTB TOXE y4acTBYIOT B (pop-
MI/IpOBaHI/II/I My3bIKaJIbHOI‘O BII€YaATJICHUA C ITOMOIIBIO MYHLTI/IMOIIEUI])HOI‘O BOCHpI/IHTI/IH. HOBTOMy B
9TOM TJ1aBe MbI Oy/ieM TOBOPHUTH HE TOJIBKO O CiTyXe (K HeMy Mbl BepHemcs To3ske). [Ipeskie Bcero Mel
MOrOBOPUM O TOM, KaK JIFOJIM Pa3BUJIM YAUBUTEIbHYIO CIOCOOHOCTh BOCIIPUHAMATH 3BYKH.

IlepBblie ciymareau

[NepBbIM MOSIBUBIIMMCS Ha 3eMJIe CIyIIaTeIsiM — pel0aM — yXO0, IOI0OHOE HallleMy, HUKOTIa
He ObLJIO HYXXHO. 3BYKOBBIE BOJIHbI CKBO3b BOJAY ITPOXOIAT HANPAMYIO B UX TeNO (B cOCTaBe KOTO-
POro Toxe MHOI'O BOJIBI), CKEJIET U uepel. B uepernie pelObl €CTh MajleHbKast HAllOJTHEHHAS! )KU/IKOCTBIO
TIOJIOCTb — B HE PaCOJIOKEHbI BOJIOCKOBBIE KJIETKH, KOTOPBIE TPE0Opa3yIoT BUOPALIUM B JIEKTpHUe-
CKHE CUT'HAJIbI, 4 YK€ 3TU CUTHAJIBI MO3T BOCIIPUHMMAET Kak 3ByKHW. CHayasla HU3KOYaCTOTHBIE BOJIHBI
JIMIIIb CO3/IaBaJIM BUOPAIMY B BECTHOYJISIPHOM armapare pelo, Ho MH(pOpMalus, KOTOpYIo OHU HECJIH,
OKa3aJ1aCh CTOJIb MOJIE3HOM, YTO JUIsl €€ BOCHPUATHSA MOCTENEHHO Pa3BUJIOCh OTAEIbHOE YyBCTBO —
ciyx. OCTaTKM 3TOro MexaHW3Ma COXPaHWJIMCh B aHATOMMHU YeJIOBEKA: BECTUOY/ISIPHbIN armapar u
opraH ciyxa — yauTka (cochlea) — o-npexHeMy PacrioyioKeHbl ITyOOKO B BUCOYHOW KOCTU M TECHO
CBSI3aHbl JAPYr C JPYroM. A yJIMTKa, Halll 3ByKOUYBCTBUTEIbHbIA OpraH, MO-MPekXHEMY HaloJHEeHa
KUAKOCTBIO. Y MPUMUTHBHBIX PO B OpraHe, OTBEYABILEM 32 BOCIIPUSATHE 3BYKOB, KHUIKOCTb TOXE
MMeach.

bnarogaps pa3Butuio yiiei u ciryxa ;)KMBOTHBIE MOJYYHIIM BOZMOXKHOCTb MOTy4aTh UH(OpMa-
LIMIO C OIIpeJeSIeHHOro paccrossHusA. [IoatoMy MBI cuntaeM ciyx ducmarmmuvim ouyueruem. Ciryx
KPYIJIOCYTOYHO YJIaBJIMBaeT MH(MOPMALMIO 000 BCEM MPOMCXOASILEM BO BHEIIHEM MHpe. 3peHue,
HaIlpOTHB, B KOHKPETHBIII MOMEHT BpeMeHH (POKYCHPYETCsl Ha OTHOM 00bEKTE MJIM HeOOIbIIION 00s1a-
cru. Kpome Toro, ciyx uMeer JOMOMHUTEbHYIO (DYHKLHMIO: C €r0 MOMOLIBI0 Mbl MOXEM HE TOJIBKO
CJEUTH 32 MPOUCXOASIIMM, HO U OOLAThCS HA PACCTOSIHUU.
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3BYKOUYBCTBUTEJIbHBIE OPraHbl, IIO3Ke MPEBPATUBIIKECS B YIIIH, B TIPOLIECCE BOJIOIMHY MOSIBU-
JIUCh TIO3[IHO, TOPA3/I0 MO3KE APYTUX OPraHoB 4yBCTB. [103TOMY MBI MOXXEM YTBEPKIATh ClIELYIOLIEE:
Aaxe eciiv BUOpaIvy CyIecTBOBAIM B aTMOc(epe ¢ Hayasia BpeMeH, Ha 3emiie ObLIO JOBOJIIBHO TUXO
10 TMO3/IHMX 3TAroB BOJIOLUUM (BIUIOTH A0 MEpUOAA, Hauaslierocs npuMepHo S00 MUIJIMOHOB JIET
Ha3an). Benp 115 pusmka 3ByK SIBJISETCS SHEPTUEH, a 1J1s1 HEBPOJIOTa 3TO IMOHSTHE CBSA3aHO C BOCIIPU-
SITUEeM, WJIH Tiepreniye, 3s8yka. Ecim Obl y Hac He ObUIO OPraHoB ClIyXa M CIYXOBBIX CUCTEM MO3ra,
TO 3BYKOBBIE BOJIHBI JJ1s1 HAC ObI POCTO HE CYIIECTBOBAJIM, KaK PaJMOBOJIHBI UJIM FraMMa-U3TyuYeHne —
SIBJICHU S, JIeKalHe 3a MpeJeaMi BOCIIPUSTHUS HAIIUX OPTaHOB YyBCTB.

[Mpumepno 350 MWIIMOHOB JIeT Ha3aj, KOrma Mbl, emie Oyayun ampuOusiMH, TIepeceTIuCh
Ha Ccymly, CIyX ObUI YCTPOEH OYeHb MpOCTO. BHauasie 3ByKM MO-TIpeKHEMY BOCHPUHHMAIUCH KakK
BUOpAIIK 3eMJIM, TIepejaBaeMble HApsIMYIO B Uepern 4epe3 BUCOUHO-HMKHEUETIOCTHOHN CycTaB. Y
3MeH M ceiiyac TOJIbKO BOT TaKOHM OrpaHn4eHHbIN ciyX. [loaTomy, eciu Bbl ryssiete O0CUKOM, rpoMye
TONAWTE HOrAMHU — TOTAA Ial0Ka BaC TOYHO HE YKYCHT.

Uepe3 HECKOJIBKO MUJUIMOHOB JIET Mbl MOAHSUIM TOJIOBY OT 3€MJIM, M TAKOW THI CiyXa CTall
Hea(PEKTUBEH. DHEPrusl MPOXOASAILIEH IO BO3AYXY 3BYKOBOI BOJIHBI HAMHOT'O MEHBILIE, YEM Y BOJIHBI
B Bozie. Eciiu BB cTonTe Ha 3eMJIe U KpUIUTE KOMY-TO, KTO HaXOAUTCS MO/ BOIOW, BEPOSITHOCTD TOTO,
YTO Bac yCJbIIar, oueHb Masia. Bone nepenacres b okono 1 % snepruu. Bee niesno B ToM, 4to
TUIOTHOCTH BOJIBI HAMHOTO OOJIbIIIe, YeM IUIOTHOCTh BO3/yxa. [IoaToMy, YTOOBI MPUBECTH B IBUKEHHUE
MOJIEKYJIBI BOJIBI, BO3/IyX JOJIKEH JIBUTAThCSI BECbMa MHTEHCUBHO.

[NepeiiTi 13 BO3/yXa B HAMOJIHEHHBIE KUIKOCTHIO MOJIOCTH B HAIIEM BHYTPEHHEM YX€ 3BYKO-
BOI1 BOJIHE TIOMOTraeT OapadaHHasi MepernoHKa, KOTopasi Co BpeMEHEM Pa3BUJIaCh KaK OTAEIbHBIN 3BY-
KOUYBCTBUTENbHBIN opraH. OJJHOBpEMEHHO [1Ba 0Opa30BaHMUsl, IEPBOHAYAIIBHO SIBJISIBIIMECS YaCTHIO
BHCOYHO-YEJIIOCTHOTO CyCTaBa y aM(prOMii M 3Mei, OTIETMITUCH U IIPEBPATHUIIMCh B MOJIOTOYEK U CTpe-
MEUKO B HallleM cpefHeM yxe. YyTb 1o3xke Mbl TOroBOpHM 00 MX (PyHKIMH TOgpoOHee.

3BYK — 3TO Npexe BCero JBUKeHne

MbI OpUBBIKJIM AymMaTh, YTO 3BYKHM M3/AI0T MHCTpyMeHThl. Ho Ha camoMm Jenie 3T0 He Tak.
VHCTpYyMEHT — UCTOUHMK JBUkeHUs. [1o3xe 3T0 camoe JABMKEHUE CTAaHeT B HAllleM MO3Te 3BYKOM.
Bo3bMeMm, Hanipumep, TUTapy: €y YIapuTh [0 CTPyHE, MEXaHWYeCKasl SHEPrus clierka yAJIUHUT ee.
Ynpyrocts, KOTOpoi o0agaeT cTpyHa, OyeT BO3BpaIlaTh ee B ICXOIHOE TIOJIOKEHHe, HO Oraroapst
VCXOJJHOW SHEPruy CTpyHa NPOWAET MEePBOHAYAIBHOE MOJIOKEHUE U CHOBA YIUIMHUTCS — yXe B ApY-
roM HarpapjieHuu. Tak oHa OyJgeT KadaTbCsl U3 CTOPOHBI B CTOPOHY, Kak MasTHHK. M B Kakoi-To
MOMEHT CTPYHa, KaK MasTHUK, ocTaHOBUTCS. Ho sHeprus He ucuesHer. [Ipu kone6aHuM CTpyHbI U3
CTOPOHBI B CTOPOHY IPOMCXOJMT CKaThe BO3/lyXa B HAIIPABJIEHUH JBMKEHHS, @ C OOPATHON CTOPOHBI
oOpasyeTcsi HEeMHOTO BakyyMa. Tak MeXaHW4YecKasi SHeprusi CTPyHbI IepeaeTCsl BO3AYXY — POXKaa-
eTcsl 3ByKOBasi BOJIHA, COCTOsAIIAsA U3 MONEPEMEHHO YIJIOTHEHHOTO U Pa3pekeHHOro BO3[yXa, — U
pacIpocTpaHsercs, CJIOBHO Kpyru 1o Bozie. Ciie1oBaTesIbHO, 3ByKOBasl BOJIHA — 9TO HE YTO MHOE, KaK
yZlapHasi BOJIHA, Mepeaaoiascs B (PU3NYECKO cpefie, B HallleM ClIydae — B BO3[yXe.

CkopocTs ee pacipoCTpaHEHH s 3aBUCUT OT cpebl U TeMriepatypel. [Ipu Temneparype Bozayxa
15 °C oHa cocrasnser npumepHo 340 MeTpoB B cekyHay. B qpyrux cpeaax 3To npoucxonur ObicTpee.
B crapbix BecTepHax MOXHO HEpEeJKO YBUJETh CLEHBI: MH/Eell MPUKIAABIBAET YXO K 3eMJIe WU K
PeNbCy M C 3araJJOYHBIM BUIOM COOOIIAET O MPUOIMKEHUN BCAJAHUKOB WM 1oe3aa. OObsSCHUTD 3TO
NIPOCTO: B TBEPIOH Cpejie, TaKOH Kak 3eMJIsl WM KaMeHb, 3BYK JBIKETCS ObICTpee, YeM B BO3IyXe.
[TosToMy 1o 3emiie TONOT JIOIIAJUHBIX KOIBIT Pa3HOCUTCS ObICTpee, YeM IO BO3LYXY.
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Korzaa sHeprus 3ByKOBOM BOJIHBI OT TUTAPHOM CTPYHBI JOCTUrA€T HAILeW TOJIOBbl, CHAYAJIa OHA
MIONAJAET BO BHEIIIHEE YXO, KOTOPOE Ha3bIBAIOT YIIHOM PAKOBUHOM. DTOT HApPOCT HA BHEILHEW CTO-
pOHE yepera yJlaBIMBaeT U YCHIMBAET 3BYKOBbIE CUTHAJIBI, OCOOEHHO Te, KOTOphIe OMke K BEpPXHEN
IpaHuIIe YaCTOTHOrO Juana3oHa. [IoaroMy yXo BecbMa UyBCTBUTEIBHO K 4aCTOTaM Y€JIOBEYECKOIO
rojioca. He B mociiejHI010 ouepeib U3-3a 3TOrO Mbl JIyUIle CJIBIIIMM COIVIACHBIE U C MX TOMOILIBIO ITPO-
BOJIMM I'PAHUIIBI ME3K/Ty CJIOBaMU. Be3 BBICOKOYaCTOTHBIX COTTTACHBIX Mbl BOCHPHHMMAJH OBl PeUb Kak
OECKOHEUHBI CBSI3HBIN ITOTOK IIACHBIX M HE CMOIJIM OBl OTAGIUTH OJJHO CJIOBO OT jipyroro. [Toatomy
3BYKOBBIE IOMEXHU TaK YCJIOXKHAOT IOHUMAHUE PeYu: KaK MPaBUJIO, OHU 3aTPariBal0T UMEHHO 3TH
YaCTOTHI.

W3 y1iHO#M pakoBHUHBI 3ByKOBBIE BOJIHBI IONAJAIOT B HAPYKHBIN CIIyX0BOW 1poxoa. OH ycTpoeH
TaK, YTO YCUJIMBAET YaCTOTHI, IPUCYILME YEJIOBEYECKOMY T'0JI0CY: KaHasl CHavasa Clerka Cyaercs,
a 3atem, Omke K OGapabaHHOH NepernoHKe, CHOBa pacupsiercsi. Popma BHEIITHETO yXa U CIIyXOBOTO
MIPOX071a CIOCOOCTBYET TOMY, UTO IO ITyTH OT YIIHON paKOBUHBI 10 OapaOaHHOM EPETIOHKY JIaBJIeHE
3BYKOBBIX BOJIH yBeanuuBaercs B 10 pas.

OT 3Heprum ABHKEHHSI — K JIEKTPUIECKON SHEePruu

Ha nytu k HepBHOI cucTeMe HEprusl TMTAPHOU CTPYHBI IIEPE] TEM, KaK CTaTh JIEKTPUUECKON
SHepruei, npeoOdpa3yeTcsi CHavajla B BOJIHBI B BO3/yXe, 3aTeM B MEXaHUYECKYIO SHEPIHUIO, a TOTOM B
BOJIHBI B )KMJIKOCTH. BOT Kak 3TO MPOMCXOANT.

Korzaa 3BykoBbIe BOJHBI JOXOIAT 10 OapaOaHHOW MEPENOHKH, OHA HAUMHAET JIBUTAThCS, KaK
KOka Ha OGapabaHe, Korja 1o Hemy ObIOT MaJIOYKaMHU. ITO, B CBOIO OUYepe[lb, 3aIyCKAeT JIBUKECHHUE
KOCTOUKHM, PACIIOIOKEHHOM C BHYTPEHHEN CTOPOHBI OapaOaHHOM MEPEenoHKH, — MOJIOTOYKA, WU TO-
natbiHu malleus. MONOTOUEK MPUKPEIUIEH ellle K OTHOM KOCTOUKE, KOTOPYIO Ha3bIBAIOT HAKOBAJIb-
HEeW, WX incus. A HaKOBaJIbHS KPEMUTCS K MOC/IEIHEN CITyXOBOM KOCTOUKE — CTPEMEUKY, WU stapes.
[ToBepxHOCTB CTpemMeuKa — 310 Jiuilb 1/16 gacTh moBepxHoCTH OapabaHHOM nepenoHku. Takum oopa-
30M, BCSI SHEPIUs MEPEXOIUT ¢ OapadaHHOH MEPENOHKH B KPOIIEYHYI0 00JIaCTh — U TIOTOMY BO3pac-
TaeT BO MHOro pa3. Kpome Toro, ciiyxoBble KOCTOUKM YCHJIMBAIOT 3BYK, I09TOMY BO BHYTPEHHEM
yxe sHeprusi (hoKycHpyeTcs elnie Jydiie. biarogaps BceMy 3ToMy MeXaHU4ecKasi SHeprusi 3ByKOBOM
BOJIHBI IEPEXOAUT BO BHYTpEHHee yxo Oosee 3pdekTuBHO. YenoBeueckoe yxo BOCIPUHUMAET KoJle-
OaHMs1, pa3Mep KOTOPBIX HE MPEBBIIIAET IUaMETP OJHOTO aTOMa BOIOpO/ia (HAMMEHBIIIETO U3 aTOMOB
U3 BCEX XMMHUYECKHUX 3JIEMEHTOB). YMy HenocTu:kuMo! Tak ke HeBEepOSITHO, UTO Hallld YIIU MPO-
JOJDKAIOT paboTaTh HA POK-KOHLIEPTE WM BO3Jle padOoTAloOIEero JBUraTeNsl camosieTa: TaM ypOBEHb
3BYKOBOTO JIaBJIeHHs cocTapysieT mpumepHo ot 130 mo 140 permben, 4to Mo cuiie B TPUUIMOH pa3
MIPEBOCXOAUT MOPOT CIBIIIMMOCTH — OJMH JIenOe.
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Kocrouka, pacrionoxeHHasi U3 MEPEUNUCIICHHBIX TITyOKe BCEro, — CTPEMEUKO — MPUKpeTieHa
K OBQJIBHOMY OKHY, HalpsIMyl0 CBSI3aHHOMY C YJIUTKOU (cochlea). YnuTka — 310 cucTeMa KaHaJOB,
HAITOJTHEHHBIX XKUAKOCTBIO M 00Pa3yIoNHX MOYTH TPY TOJIHOIIEHHBIX BUTKA. CricTema pasjiesieHa Ha
TPY TOJIOCTH, KOTOPBIE, COOTBETCTBEHHO, HA3bIBAIOTCS OAPAOAHHAS NeCMHUUA, CPEOHSISI NeCHHUUA U
snecmuuya npeddsepusi. Korna 6apabaHHas1 IEpEOHKa B CITyXOBOM KaHajie KoJeOJeTcs Mo BO3/IeH-
CTBHEM 3BYKOBOW BOJIHBI, CTPEMEUKO ObET MO OBAJIbHOMY OKHY, Kak Obl CTaBsl Ha HEro revarb. Tak
SHEprus MepexoAuT B BOJIHBI B KUIKOCTU (3HAONMMMGE) BO BHYTpeHHEM yxe. OT cTpemMeuka ynap-
Has BOJIHA MJET Yepes3 MepBblil KaHaul, 6apaGaHHYIO JIECTHUILY, K CaMOU BEpIUHE YIUTKH — a 3aTeM
B CJIEYIOUIMI KaHa, JIECTHULLY NIPeABEpHUsi, K KpyrJioMy OkHy. Kak 1 BOJHBI B BO3/1yXe, BOJHbBI B
SHI0MMQE UMEIOT pasHylo AauHY. [IpencraBpre, 4TO BBl BHITPsIXMBaeTe KOBPUK. Eciu BBl TpsiceTe
ero ObICTPO (C BBICOKOW YACTOTO#), BOJHBI OyAyT KOPOTKUMH U IJIOTHBIMH, & €CJT MeIIEHHO, X
JUIMHA YBEJIMUUTCS.

B ynmutke ecTh 4yBCTBUTEIbHBIE OPraHbl, pearnpyollye Ha pa3idndHble YacTOTHl KOJIeOaHuit
’KUIKOCTH BO BHYTpeHHeM yxe. Bmecte onu HazbiBatoTcst Koprues opran. Kaxaplii U3 HUX COCTOUT
U3 JIByX CJIOEB TaK Ha3bIBAEMBIX BOJIOCKOBBHIX KJIETOK, MPUKPETUIEHHBIX K KeJeoOpa3HON TEeKTOpPH-
aspHON MeMOpane. [lapaiensHo el BIob BCero KaHaia uaeT 0asuisipHas memOpana. Korga kone-
OaHus1 SHIOMMMQBI CMEIAIOT OTHOCUTENIBHO APYT Apyra Oa3miIsipHYIO ¥ TEKTOPUAIbHYI0 MEMOpPaHBbI,
BOJIOCKOBbIE KJIeTKM B KopTreBom oprane OBHKYTCS. DTO OTKPHIBAET MOHHBIE KaHAJIbl BOJIOCKOBBIX
KJIETOK Y CTUMYJIMPYET COOTBETCTBYIOIIME HEPBHbIE KJIETKU — OHU MOJAIOT JIEKTPUUECKUIl CUTHAI.
HepBHble KJIETKM BCeX BOJIOCKOBBIX KJIETOK KopTreBa oprana 006pasyioT ClIyXOBOW HEpB — OH Tiepe-
JAeT CUTHAJIBI AaJIbLIE.

BaswnsapHas MeMOpaHa HacTpOeHa CJETYIONMM 00pa3oM: Y BXoja oHa Oojiee y3Kas W Hatsl-
HyTa CHJIbHEE, YeM B KOHUHMKEe YJIUTKHU. [103TOMY BBICOKHME TOHBI JAIOT Pe30HAHC OJKe K BBIXOIY —
MeMOpaHa Mpy STOM KoJieOJeTcsl, B TO BpeMsi KaK HU3KWE TOHBI IAI0T Pe30HAHC OMKe K BEpIIHE,
rae OaswisspHas MeMOpaHa IMpe W HaTsHyTa ciadee. 3a KKyl YacTOTy OTBEYaeT OTHEIbHas
00nacTb MEeMOpaHBI, M3-32 Yero OHa HAIIOMUHAET KJIABHATYPY: BOJIHBI, COOTBETCTBYIONTHE BHICOKUM,
WJIA BBICOKOYACTOTHBIM, TOHAM, MOCBUIAIOT IEKTPUUYECKIE CUTHAJIbI y BXO/1A, 2 BOJIHbI, COOTBETCTBY-
folIre rTyOOKMM OacOBBIM TOHAM, — Ha BepIIMHE YIUTKH. [103:Xe MBI YBUIMIM, YTO TAKyI0 OpraHu3a-
VIO BHICOKMX M HU3KHUX TOHOB (OHA HA3BIBAETCS MOHOMONUsL) MOXKHO HAOMIOATh BIUIOTH JO CAMOM
CJTyXOBOH KOpbI MO3ra.

B nmnHy ynuTka cocraBisieT mpuMepHo 3,2 ¢M U cofepkuT okono ot 16 000 no 20 000 Bonoc-
KOBBIX KJIeTOK. OHM niepeaaloT nHpopmariimio B Mo3r rocpeactBoM 32 000 HepBHBIX BOJIOKOH, Pacrio-
JIO)KEHHBIX B CIIYXOBOM HepBe. [l cpaBHeHUs: B ceTyarke miaza okosio 100 MUUIMOHOB CEHCOPHBIX
HEMPOHOB — OT HUX MH(OPMAIIMS NEPEXOJUT B HEPBHBIE BOJIOKHA (MX OKOJIO MUJIMOHA) 3PUTEITh-
Horo Hepa. OiHaKo pa3HUIa B LM(ppax HUYETO HE TOBOPUT O TOM, KaKHe BIEYaTIeHUs] U IMOLIUU
BO3HMKAIOT B MO3re Onarozapsi 3TuM opraHaM. Cripocute moOuTeNneil My3blKd, U OOJBITUHCTBO U3
HUX YBEPEHHO OTBETHUT, UTO YJIUTKA — ropas3zio Oosiee BaKHBIN OpraH.
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ViauTKa — He NPOCTO NACCUBHLIN CJOyHIaTe/b

B ynuTke ecth cOOCTBEHHAsl CHCTeMa KOHTPACTHOTO YCHJIEHUS — OHA IOMOTaeT pa3inyarh
ONM3KHME IPYT K JAPYry YacTOTHl. 3BYKOBBIE BOJIHBI, KAK W BCE MPOUYME BOJHOBBIE CUTHAJIBI, UMEIOT
nuK. BonockoBast KiieTKa, pacnoyio)keHHas Ha MMMKe BOJTHBI B 0a3UyIsipHON MeMOpaHe, CTUMYJIPYeTCs
aKTHBHee, yeM coceHre. OJHaKO cOCeqHUE KIIETKU TaK:Ke MMOABEPKEHbl BO3AEUCTBHUIO. M3-3a 3T0TO
Mor Obl HAauaThCs TIOJHBIA Xaoc, HO MPHPOJAA CO3Jajla YMHBIA MeXaHu3M. BonockoBasi KiieTka He
TOJIBKO OTCHIJIAET CUTHAJT «CBOE» KJIETKE B CJTYXOBOM HEPBE, HO U MPUIITYIIIAET COCEAHUE, COOOIIAs:
«41 pacnio3Hasia ToH. He BoJHY#TECH, 51 pacCKakKy O HeM MO3ry». Takum o6pa3oMm, MUK BOJIHBI KaK Obl
CTAaHOBUTCH €111 BHIIIIE, YeM OH €CTh Ha CAMOM JieJie, ¥ MO3T'Y MPOILe OTAETUTh JPYT OT Jpyra Oinu3Kue
TOHBI ¥ YacToThl. KOHTpacTHOE ycuieHue ienaer padoTy opraHa ciyxa 0osiee 4eTKOW — MO3T CIOCO-
OeH pa3JInIUTh JIBa TOHA, Y KOTOPBIX BOJIOCKOBBIE KJIETKH, OTBEYAIOIIUE 32 pa0OTy C HUMMU, HAXOSTCS
Ha OaswisspHON MeMOpane Ha paccrossaur 0,02 MM Jpyr OT Jpyra. A BCEro yxo pa3inyaeT OKOJIO
1500 paznuuHbIx TOHOB. Takoil TUI KOHTPACTHOTO YCUJICHUS HA3bIBACTCS AAMePANbHOU UHUOULUEL

21



['. V. Ckeiie, A. Bpean. «My3bika 1 MO3r»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.

22


https://www.litres.ru/are-brean/muzyka-i-mozg/

	Вступление
	Что мозг делает с музыкой
	Когда появилась музыка?
	Музыка звучит повсюду – но зачем?
	Младенчество музыки
	Рожденные для музыки
	ХММММ
	А потом зазвучала музыка

	От волн в воздухе – к электричеству в мозге
	Первые слушатели
	Звук – это прежде всего движение
	От энергии движения – к электрической энергии
	Улитка – не просто пассивный слушатель


	Конец ознакомительного фрагмента.

