YcaoBue

Banauya 11-3 IIpenomienne... 3ByKa

Tak Kak 1 3BYK, U CBET SABJIAIOTCS BOJHAME (KOHEYHO, Pa3HOIl IIPUPOJIBI), TO 3aKOHBI PACIPOCTPa-
HEeHWs 3BYKa U CBeTa aHaJIOrmIHbl. Harpumep, B 0JTHOPOJIHBIX CPEJIaX U CBET, U 3BYK PACIIPOCTPaHSI-
I0TCS IPSIMOJINHEITHO; TIPEJIOMJIEHNE CBETOBBIX U 3BYKOBBIX JIydeil noantsiercs 3akony Cresnmyca
u T

YHacts 1. CKOpocTh 3ByKa B BO3/IyXe.

CkopocThb 3ByKa B raze (MoJIsIpHast Macca KOTOporo pasua M ) 3aBucur ot JaBieHus P u mI0THOCTH
rasa p 1o Gpopmyse, KOTOPYIO MOXKHO IIPEJCTaBUTH B BUJIE

c = AP*p° (1)

Bnech A - 6e3pazmMepHblit KOIMUITUEHT TPOIOPIINOHAIHLHOCTH.

1.1 Mcmonb3yst MeTo pa3MepHOCTEl, OIpeIeInTe moKa3aTean cremneneit «, 4 B aroit popmye. 1.2
Haiimure 3aBuCcrMOCTb CKOPOCTH 3ByKa B Trase oT abcosroTHOM Temmeparypbl 1. Cunraiite, 910
kosdburment A B dopmye (1) ussecren. 1.3 Ilycrs ckopoctsb 3Byka npu remmneparype Ty paBHa
¢o. IlpousBosbHyto Temreparypy upejacrasum B Buge 1 = Ty + AT. Tlonyuure dbopmyiy s
3aBHCUMOCTH CKOPOCTHU 3ByKa oT Beauduabl AT. B 910it dhpopmysie Bce mapaMeTpbl JIOJXKHBI ObITH
TOYHO U3BECTHBI.

Yactp 2. PacnpocTpaHeHue 3ByKa B HEOJAHOPOJIHO HArpeToil armocdepe.

[IycTh TemmepaTypa BO3/IyXa U3MEHSIETCS C BBICOTON z 110 3aKOHY

T=T,+vz (2)

[TapameTpsl 3TOiT 3aBUCUMOCTHU CYUTANTE U3BECTHBIMU, ITAPAMETD Y MOZKET ObITh KaK ITOJIOXKUTE b
HBIM, TaK U OTPUIIATEbHBIM.

[Ipu pacmpocTpaneHUN 3ByKa B OMMCAHHONU aTMocdepe 3BYKOBBIE JIYUU CJIETKA HCKPUBJISIOTCH.
[IycTp mcTounuK 3ByKa S HAXOIUTCS HA IMOBEPXHOCTU 3€MJIM, KOTOPYIO OyJIeM CUHTATH ILJIOCKOIA.
CoBMeCTHM € 9TUM HUCTOYHUKOM HAYAJ0 CHCTEMBI KOODAMHAT (r,z), KAK MMOKA3aHO Ha PHUCYHKE.
PaccmoTpuM 3BYKOBOIT Ty, BBIXOJAAIIUN U3 UCTOYHUKA TI0JT YTJIOM (g K TOPU30HTY.
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2.1 HapucyiiTe cxeMaTU4ieCcKu CEMENCTBO JIy4eil, BBIXOAIINX U3 UCTOYHUKA B JIBYX CJIydadx: eCju
napameTp v B dopmyiie (2) mosoRuTeabHbiil v > 0; eciin oH orpuriaTenbHbiii 7 < 0.

asnee GyjeM cuuTarh, TeMIepaTypa Bo3jyxa y ImoBepxHocTH 3eMyn pasha ty = 20°C' (npu 3roit
TeMIlepaType CKOPOCTh 3ByKa paBHa Cy = 340%) u yMmenbInaercd Ha 1°C mpu rnoabeMe Ha Kazk ible
100 meTpoB.

2.2 [MosyanTe 3aBUCHMOCTH CKOPOCTH 3BYKa OT BBICOTBI IIPH 33/IAHHBIX yCJI0BUsX ¢(2). Paccanraiire
YUCJ/IEHHbIC 3HAYECHUA TapaMEeTPOB B IOJIy4IeHHOi (bopMmyJte.



Maremarudeckue rojickazku. 1. [Ipu Majgom msmeHeHnu Temieparypbl TPACKTOPUIO JIyda MOYKHO
IPUOJINKEHHO cInTaTh mapabosioii, onmcsBaeMoil dynkmueit z(z). Kpome Toro, paccmarpusaror-
sl JIy9Hd, PacIpOCTPAHSIIONIAECs MO/ MAJbIMU yIJIAMH (¢« K TOPU30HTY. B 3roM npubimkenun (c
TOYHOCTBIO JI0 MaJIbIX BTOPOTO HOPsi/IKa (?) clpaBeI/IBbl IPUO/IHKeHHbIe (DOPMYIIbI

tga ~sina ~ «
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cos & 5 (3)

2.3 Bamnummre B IBHOM BUJIE KBIPATUIHYTO (DYHKIMIO z = f(2), rpaduk KOTOPOIt MTPOXOIUT Yepe3
Hadaso KoopauHat. 2.4 Beipasure ee npousBonayio f'(x) Kak OyHKIWHIO 2.

B daavHetiuwem ucnoav3yliime noasyweHHoe COOMHOUWEHUE OAA ONUCAGHUA TPaeKmopul
aywell 8 £K8adpamuuHOM NPUbAUAHCEHUL.

2.5 Tlosyunre ypaBHeHue jiy4a, BLIXOJIAINIETO U3 UCTOTHUKA IO YIJIOM (¢ K TOPU3OHTY, HUCIIOIb3Y 5
KBaj[paTudHoe npubmmkenne. 2.6 Ha kakoM MakcuMajbHOM PACCTOSHUHM OT MCTOYHUKA MOXKET
YCJIBIIIATE 3BYK YEJIOBEK, YIIM KOTOPOro HAXOAATCS Ha BbicoTe 2,0 M HaJl MOBEPXHOCTHIO 3eMJIH !
BaTyxaHnem 3ByKa B BO3JyXe MOYKHO IIpeHeOpedb.

Yacts 3. He kpuunre nporuB Berpal

B nannoit vactu 3a/1a4u TeMIepaTypy Bo3ayxa OyJileM CUUTaTh IIOCTOsiHHO# 1 pasHoit t) = 20°C". Ho
Ha/JI IOBEPXHOCTBIO 3eMJIN JIyeT [MOCTOSHHBII BeTep, CKOPOCTh KOTOPOI'O HAIIPABJICHA TOPU30HTAIHLHO
1 BO3PaCTaeT C BBICOTOH IO JIMHEHHOMY 3aKOHY

v(z) = v + Bz (4)

e vy = 10%, B =5,0-10"2¢"! - nocrogunble BeuuUHLL. MCTOUYHUK 3BYKa MO-IIPEsKHEMY HaXO-
JUTCS Ha TMMOBEPXHOCTHU 3€MJIN, UCIOJIL3YUTE MPEXKHIOI0 CUCTEMY KOOPJIMHAT.

[Ipu pacipocTpaneHnn 3ByKa B JIBUXKYIIIEMCsI BO3/LyXe CKOPOCTh PaCIIPOCTPaHeHMsI 3BYKOBOI'O BOJI-
HOBOTO (DpPOHTA paBHA CyMMe CKOPOCTefl 3ByKa B HEIOJBIKHOM BO3JyXe (o M HOPMAJbLHON (K
BOJTHOBOMY (DPOHTY) COCTABJISIONIEH CKOPOCTU BeTpa U

c=cyp+vcosa (5)
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3.1 Hapucyiite cxemMaTndecKn ceMeiiCTBO 3BYKOBBIX JIydeil, pacIpOCTPAHAIONINKCI OT UCTOYHUKA
I0JT, pPa3HBIMU yTJIaAMHU KaK 110 BETPY, TaK U IPOTUB BeTpa. 3.2 [lycTh 3ByKOBOIL JTyd HA BBICOTE 2 pac-
pOCTpaHsgeTCsd o/ YIJIOM < K Topu3oHTy. [loryunre ypaBHenue, onuchiBaioniee n3MeHeHne YIia
a ipur MasioMm u3Menernu BoicoThbl Az. 3.3 [losmyunre dbyHKImO 2(2), OMUCHIBAIOILY IO TPAEKTOPUIO
JIyda, BBIIIEJIIIEro Mo yIJIOM (g U3 UCTOYHUKA B KBaJIpaTHIHOM NpuOmkenun. Pacecmorpure Jty-
Y1, PACIpPOCTPaHSIONINECs 110 BeTPy U IpoTuB Berpa. 3.4 Ha ocHoBaHUN Ballero pereHus 3aja4qu,
KPATKO COPMYyJIUPYiTE OCHOBHYIO TPUIUHY TOT'O, UTO [0 BETPY 3BYK PACIIPOCTPAHAETCS JIAJIbIIe,
yeM IIPOTUB BeTpa.



