MOY CyXOBCKaS'-I COLLI
Yyuutenb U3nNKnN —
[TydykoBa CBeTnaHa AnekcaHgpoBHa




OUOSIOrUN, pacLUpUTb
\// . TMOHSATME «3BYKOBbI€ BONHbI,
spaccKasaTb O 3ByKax B

npupogae.




Xo[ ypokKa

* BctynneHue

* 3BYKOBbI€ BOJIHbI: CNbIWNMbIe YeNTOBEKOM,
MH(PpPa3BYK, YNbTPa3BYK, TMNep3BYK

* AKyCTU4YeCcKkue curHanbl

e AKyCTU4YeCKne CBONCTBa Pa3fiIMvHbIX MecCT
oouTaHuAa

* [I[pumeHeHune ynbTpa3ByKa
e 3aKpenreHue



IX0 — HEen3MeHHbIN OoTBeT

g—/ npupoabl Ha BONPOChbI, KOTOpbIe

- Mbl €M1 3afaéMm

OObIYHO, KOraa roBOpAT O 3BYKaX, u3gaBaeMblIX
XUBOTHbIMU, Npexae BCero roBOpPAT o nTuuax,
TaK Kak Yalle Bcero Mbl CnbIilMM UX ronoca. Yto
XXe KacaeTcsl APYrux XXUBbIX OpraHn3MoB, TO
MHOIrMe CYUTAKT UX YYTb JIM HEe HeMbIMU. XOTA
Ha caMOM fere 3TO He TakK, MPOCTO Mbl He
BCerga MoXemM Ux ycrblilwaTb, 3ByKOBas CBA3b
MeXay HUMU OoCyLuecTBIsieTCA Ha HeaoCTYNHOMU
Ans Halwlero criyxa BbicoTe.



I1na yero Ham
npupoAaou AaHbl ywn?

Bce nu 3ByKn
Mbl MOXEeM ClbllaTb?







B BO34yxe CKOpOCThL 3BYyKa Obina
BnepBble namepeHa B 1836 . opaHLy30M
M.MapceHHom. MMpu Temnepatype 20° C
OHa cocTaBuna 343 Mm/c.

CKopoCTb Nynun U3 aBTomaTta
KanalwuHukoBa 825 M/c, T.e. nynsa obroHsaer
3BYK BbICTPEna 1 AOCTUraeT XepTBy A0
TOro, Kak NpuxoanT 3BYK.



* AKycTuKa (OT rped. akusticos —
«CIYXOBOW» ) — y4eHMe O 3BYyKaxX.

e ECTb «cribiluuMbIe» N «KHECIbIWUMbIEY
3BYKM.

e B 06bIg€HHOM NOHMMAaHUN 3BYK — 3TO
TO, YTO BOCMPUHNUMAET YerioBe4Yeckoe
yXO.

» 3BYKW CriblLLIAT HE TOSbKO /100U, HO W
XXUBOMHbIE, N AaXe pacmeHUs B TOU
NN NHOWU CTENEHU pearnpyroT Ha 3BYKW.
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Lo
B HacTosdLlee BpeM4
3BYK MOXHO pas3aenuTb
Mo YyacToTe Ha
cnegywouime
yeTblpe
OCHOBHbIX AMana3oHa

vy




[ rmnep3BYK }<09 < } <10"° Iy

[yanpa3ByK}< Y > 20 Ky

a

3BYK,
CNbIWMbIN

~

| YyenoBeKkoM

@<§< 20 000 Iy

[Mchpa3ByK}< § <16lu




XopoLlo
BOCMNPUHUMALOT
PbIObI, KOLLKU U KUTBI.



Kutbl 0bnagaroT o4eHb TOHKUM CITyXOM U
CNOCOOHbI yraBnuBaTh LUMPOKUI ananas3oH
3BYKOBbIX BOJTH.

Oxonokauus no3BonseT KUTy onpenennTsb,
KaKoro pasmepa o0beKT, Kak Jarieko OH HaxoaUTCS
1 B KAKOM HanpaBneHUn OBUXETCS.



“omuu MaHyr, obutatowunin B CTENN, U

Wy OapxamHasi Kowka, XvByLLas B

# % npocTpaHCTBax, OOMKHbI M3aaneka
ClnbllLaTb CBOO A00bIYY.

[ToaTOMYy Yy 3TUX ABYX NOPOA KOLUEK
YLLIN LLUMPOKO paccTaBieHbl U
. YCTPOEHbI TakK, YTO paboTatoT Kak

v { XOopolwlad aHTeHHa: ynaBnmBaroT
{‘( .I camble criabble 3BYKU, YCUNMBAIOT UX

n nepegarot Ha bapabaHHyo
NepenoHKY.




[amoy3ng

AnoHubl aepXaT B AOMaLLHUX
aKkBapuymax 3Ty pblby, koTopast T R
YMEET npeackasbiBaTb e s =
CTUXUMHoe bencTBue 3a o etz
HECKOSbKO 4YacoB.

Pbibbl pearvpyloT 3a Yac 4o 3emMmneTpsiceHust. Ecrnm
3eMJIETPACEHNE HE OYEHb CUITbHOE, OHU CODMpaloTCA B
NSOTHYIO CTaKy, TeNaMuy NPMXXUMAaKOTCA APYr K Apyry u
CTOAT HOCOM K 3MNULEHTPY, OyKBarnbHO yKa3biBalOT Ha
Hero. A Korga 3eMIeTpsiCeEHNE CUINMbHOE, PblObI
BbIMPbLIrMBAOT N3 akBapuyma.



NbTN43BYR

XopoLlo
BOCMPUHMMAIOT
rneTy4qyne Mbillu,
nenbMuHbl, cobaku.

[ CoobuieHne y4yeHuka ]




OXO0 OT CBOEero curHana

rneTy4yme Mbillu
CMOCOOHBI
BOCMPUHUMATb Mpw
nasrieHnn B 10 000
pa3 MeHbLlUe, YeM
NcnycKkaemblx
CUrHaros.

JieTyuas
Mbillib

IleTyume mMbiLn

npu 3oHOANPOBaHUA
NPOCTpPaHCTBa UCMYyCKaloT U
NPUHUMAKOT MMIMYNbChHI
yactotoun ot 30 go 150 kI'Ll.

Ha pacctosHum 5-10 cm oT
rOf10Bbl XXMBOTHOIO

OaBrieHune yrneTpa3sByka
pnocturaet 60 mbap

(1 6ap=100 kl1a).




JleTyume mblwin
ronararTcs Ha CBOIO
aKyCTUYECKYIO NaMATb.

Bo Bpems
O3HaKOMWUTENbHbIX MOMNETOB,
Korga ncnonb3yeTcd
TpaauLMOHHas
yrnbTpasByKoBas fokauus,
3BEPbLKWU 3arnoMunHatloT
«3BYKOBYIO KapTUHY»
NPOCTpaHCTBa.

MecTom

BO3HMKHOBEHUS 3BYKOB
ABMAETCHA ropTaHb, B
KOTOpoW nepen
«BblODpOCOM»CUrHana
CO3a€eTcs 30Ha
BbICOKOIo AaBlieHUs



flenbiiHbI

[ns nonyvyeHnsa nHopmaunum o Hanndnm poiobl
Unu npeamMmeToB apanuHa (Bug genbduHa) nsgaet
Cepun KOPOTKNUX CUTHANOB, BOCIPUHUMAEMbIX
4YenOBEKOM KaK LLEN4YKN.

[lpegenbl cnyxoBoro
BOCMPUATUSA Y OeNb(PUHOB

npocTupatoTcs
ot /5 go 180 kl'y




[HenbdunHbl
usnatot 6onee 700 |
yNbTPa3BYKOBbIX  [§.

LLLeNKaOLLINX o
3BYKOB B CEKYH.Y.

J 1 OR
BO3BpallaeTcd
Yyepes onpenerneHHbI
NPOMEXYTOK BpEMEHMU
B BUAE 3Xa U
noackasbiBaeT
aenbduHam paccTtodaHue
0o onuxkaumwiero
Kocsika pblb.

SVRODB




AHVGTM“BGHMB CHIHANb

\\x 1\

\;‘/ Py Ha semne npuMepHo 1078

=70 "SIl pa3nVyYHbIX HaceKkoMbIX. Bce oHu

OTNMNYAaOTCA YNCNOM B3MaxoB
B KpbinbILWEK, a 3HAYUT, U ANMHA
BOJIHbI, KOTOPYIO OHN FEHEPUPYIOT,
pasnuyHa. Y pblb MCNomnb3yoTcS
NPEeMMyLLEeCTBEHHO OpraHbil,
OCHOBHas PYHKLNSA KOTOPbIX HE
MMEET NMPAMOro OTHOLUEHUS K
reHepauun 3BYKOB (3TO—
NNaBHUKW, NNaBaTenbHbIN Ny3blpb).




KOMapb! AenarT OKOJOo
1000 B3MaxoB KpbiNIbAMU
B CeKyHAay

wimenun — okono 200

", L] ] -

~ .14enbl netawme Hanerke — 400-500
B3MaxoB B CEeKyHAY

nyenbl ¢ Howen — okono 200 pa3s B



CTGHNA

4{,‘-, Y paCTeval Ha‘“
I/Iccne . KOTOpble OeNUCTBYyeT

a Knaccuyeckaa My3blika U
nokasarnu, YTo eclnin c

Bacrenmen ka3, BblpacTatoT

a3roBapUBaTh, TO OHN - o1 PIS SHOPOBBIC
P P ’ IINCTbS N XOPOLLO
pacTyT nyuLle.

3 Pa3BUTbI KOPHMW.
A Bonhel [log Bo3oencTemem
HaLlero ronoca

3aCTaBNSOT KIETKN POKa y HUX HaCTOJIBbKO
y NII0X0 pa3BmMBaloTCH
pacTeHun

O ORATE KOPHW, YTO pacTeHus
PP ' Ha4YMHalOT ymMupaTh.




[loyemy OHM XyxoKaT?

Konnbpwu ¢ Takomn
CKOPOCTb MaLUyT
KPbIbAMU, YTO NMPU
9TOM reHepupytoT
BbICOKUW XXYyXKaLlnm
3BYK.




ARYCTUUECKMe CBOUCTBA
DasNnUUHbLIX MecT 00UTAHUS

Cpena obnTaHus XXMBOTHbIX OKa3blBaeT
BNUAHME HA POPMMPOBAHUE Y HUX
OCODEHHOCTEN CUCTEMbI 3BYKOBOW

CUrHanusauum



B nycTbliHE 1 cTenu BO3OyX AHEM
OT/INYAETCH HNU3KOWN BRAXXHOCTbLIO U
__.Bblcokol Temnepatypoun. B Taknx
:,.kgi'cnosm'-lx 3HaYUTENbHO yXyALlaeTcs
~ riepegada 3BYKOB 4acToToun boree
- 1 kl'y, Tak Kak 9T 4YaCTOTbl CUSTbHO
NornoLlaroTcs.

[1pn OTHOCUTENBLHOW BMAXXHOCTWU
Bo3ayxa 20% 3aTyxaHue 3ByKa
yactoton 3 Kl 4 coctasnset 14 nb
Ha 100 m.



Ha pacnpocTpaHeHne 3ByKa
B JleCcy 1Unuv B ryCcTon Tpase
BIMUAET MIIOTHOCTb M BbICOTA
PaCTUTENbLHOIO NOKPOBA.
Tak, npn NnpoxoXxageHnn 3Byka
yactoton 10 k'Y Hag rycTtoun
BbICOKOU TPaBOW 3aTyxaHue
coctaBnsdet 0,6 ab Ha 1 meTp,
B TO BPEMS KaK Npwu
pacnpocTpaHeHuUn ero Haa
3eMJIEN C peaKou HEBLICOKOW
TpaBoun — Bcero 0,18 gb Ha 1
METp.




miIBOTHBIE ANACKaSbIBAH

* 3eMIETPACEHNS
e | lyHaMK

CoobuweHune
y4yeHuKa



Jltogn npocTo He 3amMeYaloT HEKOTOpPbIE
ABeHnd, npellecTeytolme
3EMJITETPACEHUIO, HO XXMBOTHbIE, KOTOPbIE
bnwxe K npupoae, MoryT oLlyLaTtb UxX n
NposBNATL 6€CNOKOUCTBO. Jlowaan pxyT n
yberatoT, cobaku BOIOT, a pblObl HA4YMHAKOT
BbINpbIrMBaTbh U3 BOAbl. 7JKUBOTHbIE,
KOTOpblE ODObIYHO NMPSAYYTCSH B HOpaxX, Takne
Kak 3Meu U KpbICbl, BHE3AMHO BbIXOOAT U3
HOpP: LUMMMaH3e B 300MapKkax CTaHOBATCH
BecrnokomHbIMN 1 NPOBOAAT bornblLue
BPEMEHU Ha 3eMrie.



bbin o4eHb U3BECTHbLIU crly4an B
JleHnHakaHe: 3a gBa 4Yaca A0 3eMI1eTPACEHUSA
cobaka — navka — nNoTsiHysfla CBOEro Xo3sinHa u3
OoMa Ha ynuuy, XoTs HegaBHO BEPHYyNach C
nporynkn. Korga xo3sinH navkn no3BOHU B
MUNunuuo, ero oocmesanu. NossoHun B
ropucnosnikom — 1a xe peakumsi. OH Benen BCeM
coceasiM BbINTU U3 JOMa U BbIBEST CBOHO
cemMblo. Te nam cnacrnnucb, a AEeCATKU TbICAY
nornonu



A xuBy B NpkyTcke. 310
cencmoonacHas 3oHa. B 1998 rogy
MOS1 KOLLIKA OYeHb CTPAHHO cebs
Bena nepen 3eMrneTpssCeEHMNEM.
[lpaTanack noa KpoBaTb, FPOMKO
MAyKana, berana 3a BcemMu, Kak
XBOCTUK. boanacek... Bckope un
Ha4yarmncb TOSTYKN,




Ecnun 3emneTpsaceHna cny4vyaroTca noa
OKeaHOM, TO OHW MOryT obpasoBaHune
FTMraHTCKOW BOJHbI BbicoTON Oonee 30 m.

Takaqa BomnHa HasblBaeTcqa yyHamu.






[iDMMEeHeHue
ViibTHd3BYR4d

IXonoKkaumus
YnbTpa3BykoBad OedEKTOCKONUS

Y3U
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XO TaKXe MUCMNOorb3yeTcs Npu
ynbTpa3ByKOBOM
CKaHMpPOBaHUH,
NO3BONAIOLLEM 3arnsAHyTb
\_ BHYTPb 4Y€ernoBeYecKoro tena.

KocTun, MbiLULbI U XUP
OTpakaloT 3BYKOBbl€ BOSHbLI MO
— pa3HoMmy. KomMmnbrotep
NCnonb3yeT 3Ty MHdopmMauuio u
co3gaeT n3obpakeHne Hy>KHOoro
opraHa.







XOpOoLLO NpoBOAUT 3BYK 3eMI4,
NO3TOMY B CTapble BpeMeHa npu ocage
B KPEMOCTHbIX CTeHax noMeLllanu
«Cchnyxaden», KoTopbie No 3BYKY,
nepegaBaemMomMy 3emMnen, Mornu
onpenenuTb, BeAEeT N Bpar nogkon K
CTEeHaM UIn HeT.

Kak Bbl gymMaeTte, no4yemy
«Ccriyxadamm» B JpPpEBHUE BPEMEHA
OYeHb YacTo ObInu cnenble nan?



v/ Cyabsi COpeBHOBaHUW NO Xoab0b€e CTOUT Ha
donHule. Korga oH gormkeH NycTuTb B XoA4
CBOW CEKYHOOMeEpP: Koraa yBmauT Abim
CTapTOBOroO NUCTOJIETA MNU YCNbILWNT
BbICTpen?

/ MOXXET N BO3HUKHYTb 9XO0 B CTENMN?

v Ha kakom paccTosiHum oT Kopabns
HaxoguTca ancoepr, ecrnuv rnocraHHbIN
rMAOpornoKaTopoM yribTpa3ByKOBOW cUrHanm
Obin NpUHAT obpaTHO Yepes 3 ¢c? CKOPOCTb
3BYyKa B Bode npuHATb 1500 m/c.



/ B ogHomn u Ton e cpene
PACNpPOCTPaHAOTCA BOSIHbI C
yactoton 5 'y n 10 'u. Kakasa
BOJIHA PAcCnpOCTPaHSIETCS C
OorbLUEenN CKOPOCTbIO? V‘f

v/ [loyemy BO Bpems rpossbl
CHa4vasna BMamMm MOMHUIO,
a NMNOTOM CIbILLNM rpom?
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Gnacubo
32 BHUManue!
TBOPUECKHX ycnexoB!




luTeparyna:

[.MNaneHc, H.lNup «KHnra orBetoB Ans

noyemyyek», XapbkoB 2007 r.m3g. « KHUXKHbI
knyo», 398 c.

«['lnaHeTta vyagec u 3aragok»,l'epmaHuda, 20006 T,
nsn. «Pvoeps dangxect», 432 c.

bpunes [.B. «®Pusuka», 1.10, Mocksa 2006 ,
nsg. «Mup kHurn», 128 c.

«bunonorna» 1.13, «bnoHuka» 1.15, Mocksa 2005
r, u3a. «Mup kHurn», 128 c.

«Punsnka», Mocksa 2006 r, nsg. «Mup kKHUrN»,
192 c
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