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11541 B OBA!
HAPOOHAA MYAPOCTb

PbIBA AHABJIETA XUBET HA MTOBEPXHOCTV BOLbI. EE 11A3 PASHENIEH HA IBA CEKTOPA: BEPXHMV BUONT B BO3AYXE,

HWKHMA — B BOJE. OHVMM B3IT151H0M AHABIIEINA 3AMEYAET CPA3Y M MTWUL] B HEBE, U Pbl6 B BOJOEME.
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TYT BCE NOHATHO:

B BO3[yXe CBET PacnpoCTPaHAETCS CO CKOPOCTLIO U1, B BOAE — C MEHbLIEN CKOPOCTHIO U2 (U2
< u1) nx OTHOLLEHME Ha3blBaeTCS NokasartesieM (KoadhULMEHTOM) NPenoMIeHns Boab!
OTHOCMUTESIbHO BO3AyXa

d 13 3aKOHa MpesioMneHnd

n9 Sin vy = nq Sin o, (1)

OMUCAHHOTO B LLUKOSTIbHOM y4ebHuKe (npaBaa B HECKObKO MHOM BUAE), CNIEAYET, YTO Npy
nepexoge B onTuyecku bonee nnoTHyto. Cpeay (mpu n > 1) NpesioMIIeHHbIN Nyy nonget
Brivxxe K HopManu, Yem nagatowmi, 7.e. a2 < af.




HAWOEM CKOPOCTb PACMPOCTPAHEHWA BOJTH HA
NNAXE.

Ecnu mbl co3gaanm «ropb» Ha NOBEPXHOCTU CNOKOMHOW BOAbI — MOPS, 03epa UK Nyxun —
rnybuHon h n npegoctaBum ero camomy cebe, To nog AeNCTBUEM CUMbl TATOTEHUS
(NponopLMoHansHOW YCKOPEHMIO CBODOAHOMO NageHMs g) OH HAaYHET NPOBaNMBaTLCS BHU3, a
BCINeLCTBIE UHEPLMN NPOCKOYUT MOMNOXEHME, COOTBETCTBYIOLLEE CMIOKOMHOWM NOBEPXHOCTU, PALOM
BO3HUKHYT ApYrue «ropbbl», M HAYHET PacnpOCTPaHATLCSA BOMHA.

[lepeuncrinm BeiMUmHb! (M X Pa3MEPHOCTK) , OT KOTOPLIX, MO HALLEMY MHEHWIO, MOXET 3aBUCETb
MCKOMasi CKOPOCTb ABWMKEHMS BOMHLI U (M/C) : h (M), g (M/c2). U3 coobpakeHunin pasmepHOCTEN
Ccpasy BWUOHO, YTO UX MOXHO CBA3aTb (DOPMYOWN:
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MOMPOBYUTE CAMM!

Takum 0bpa3oM, YeM Mesibye BOJOEM, TEM C MEHBLUIEN CKOPOCTLIO PacnpoCTPaHAETCS BOSHA
(pa3ymeeTcs, 3T CnpaBeanMBO TOMbKO A8 MENKOW BOAbI, KOrda CKOPOCTb HE 3aBUCUT OT ANNHbI
BOJTHbI). 3HAUUT, C NPMONIMKEHNEM K Bepery 1 yMeHbLUEHUEM NyOMHbI BOJOEMA BOMHbI ABUXYTCS
BCe MeaneHHee. 1o aHanormm ¢ OnNTUKO, MOXHO CKasaTb, YTO OHU NepexoasT Bo Bce bonee
ONTUYECKW NNOTHYIO cpedy. (KcTaTu, u B CTakaHe C BOAO TOXE MOXHO CO34aTb Cpeay C
rnokasaTenem NpenoMeHnst, NNaBHO PACTYLLMM N0 HaNPaBIEHWIO K ero AHY, ecnu caenaTb OYeHb
KOHLEHTPUPOBAHHLIN PACcTBOP COMM, a 3aTEM OCTOPOXHO, N3beras NnepeMeLLMBaHmMs CrOEB,
[006aBnsATb K HEMY BCe MEHEE COMNEHbIE CIOW W, HAKOHeL, YncTyto Boay (nonpobyute!). Toraa
noaBoaHas YacTb NOXKM OYOET BbIMMAAETL HE NPENOMIIEHHON, @ NMaBHO M30THYTOMN.)




NMOWOEM OANbLUE!

Pa306beM MbICTIEHHO MOBEPXHOCTb MOPS Ha MOMNOCHI WMPUHOW dX, napannensHble bepery (puc.2).
B kaxxgom cnoe byaet cBos riybuHa h, cBosi CKOPOCTb PacnpOCTPaHEHUS BOSTHbI, CBOW
rnokasaTenb NpesioMeHns, 0bpaTHO NPONOPLUOHANbHbIN 3TOI CKOPOCTH, U CBOW Yron no
OTHOLLIEHMIO K 0cK X, nepneHaunkynspHomn 6epery. Torga 3akoH npesniomnenuns (1) ans Bcex aTux
CNOEeB MOXHO 3anucaThb B BUAE:

Yxe oTclofa BUAHO, YTO €Ciu ryBuHa CTPEMUTCS K HYMH, TO Yron MEXAY fy4oM 1 HopMasbto
TOXE CTPEMUTCH K HYITH0. ATO M 0OBACHSAET, NOYEMY BOSHbI HA MIISHKaX «NIH0XaoT» NPSMO B
Beper. Ho MOXXHO NOMTW 1 JanbLUe — HanTK Camo YPaBHEHWE fyya...




YPABHEHMUE JTYYA Y(X).

[yTem rmyboKuX MaTeMaTUYECKNX BbIYUCTIEHMIA Mbl BbIBOAUM DOPMYNY:

[1a Beab 310 ypaBHeHWe okpyxHocTH! (PazymeeTcs:, npy Apyroit 3aBMCUMOCTM FNyBuHbI OT
PACCTOSHUS MONYYNTCS MHOE YpaBHEHWE nyya.)




OHAKO NMOWAEM OANbLLE.

YpaBHeHue (1) 00bsACHAET MHOXECTBO APYriX ABMNEHUN NMPUPOAb.

Hanpumep, aTMocepHyto pedpakLmio CONHEYHbIX nyyen (puc.3). MockomnbKy NIOTHOCTb
aTMocdepbl pacTeT No HaNpPaBneHMIO K NOBEPXHOCTI 3eMIn, KOSPULIMEHT NPENOMNEHNS
BO34yXa NafaeT ¢ BbICOTOM, W nyyn CornHua narnbatoTcst Tak, 4To Habmogatenb Ha 3emsie BUanT
ero eLle HEKOTOPOe BpeMsi Nocre reoOMeTPUYECKOro 3axoda 1 nepes BocxodoM. B pesynbtate
CBETOBOW [1€Hb YAIIMHAETCS HA HECKOMBKO MUHYT, YTO OYEHb MOIE3HO (AN KONXO3HbIX NOMew,
Hanpumep). bnarogapst aTOMy e SBMEHUIO B BbICOKUX LLIMPOTaX NOMSIPHAs «HOYbY KOpoYe
NONSIPHOrO «OHS», YTO TOXE O4EHb XOPOLLO.




MWUPAXW B MNYCTbIHE.

ITUM Xe YpaBHEHNEM MOXHO OO BACHUTL MUPaXK B NyCTbiHe. Koraa packaneHHbIn Necok
noJorpeBsaeT npunexalyumn crnoi Bosayxa, peannsyetcs cutyauums, Npyu KOTOpon nokasaresb
NpesioMIIEHNS BEPXHEro Crosi borbLue, YeM HUXHero. B pesynbTate nyyu, naywme, Hanpuvep, u3
TOYKM A (puc.4), n3rmbatoTcst KBepxy, Tak 4To yCTanblid NyTHUK NPUHUMAET ToUKy A* 3a oTpaxeHue

B CTOIb XeMaHHOM 03epe, KOTOPOro, YBbI, HET.




KCTATHW, O PbIBE.

[TycTb paxe He 06 ynomsiHyTON aHabnene, a 0 camoun NpocToid. [okasaTtenb NPENOMIEHUS ee
cpeabl 0buUTaHNs — Bodbl — 3aMeTHO Bonblue eanHuubl ( n=4/3). Ho ans Toro 4tobb!
(DOKYCMPOBATb Ny4M, KOIMMULMEHT NPENOMIEHNS €€ rMna3 AoMKeH ObITh eLle bonblue. YTo xe,
npupoda OomkHa co3aaeaTth Polbui rnas u3 KpoHrnaca unm qnnHta? 1o Bonpoc
HETPMBMANbHbIN, 1 KaK OH peLueH [Mprupoaon — 0b 9TOM MOXHO NOrOBOPUTL WM MOYUTATD
OTAENbHO. 34eCb UHTEPECHO BCMOMHUTb, YTO 3HAMEHUTLIA (m3nk Makcsenn npuayman Takou
WHCTPYMEHT (OH Ha3Bas ero «pblbbMM rnas3om»), KOTopbIA NpeacTaBnseT cob0 HEOrPAHUYEHHYIO
cpedly C nokasartesieM NpesioMSIEHNS, 3aBUCALLMM TOMBKO OT paccTosiHWS (r) 40 MKCUPOBaHHOW
TOYKM:




3BYKOBBIE BOJIHbI.

70 BCe onTuka. Ho TO e caMmoe 1 B aKyCTuke — ypaBHeHwe (1) onucbiBaeT obLyee CBOMCTBO
ny4en ans BonH nobon npupodpl 3arnbatbcst B CTOPOHY YMEHbLIEHNSI CKOPOCTU
pacnpocTpaHeHns BOMHbI. ECNM AHEM Ha Nnsike NeCcoK packarieH, TO CKOPOCTh 3BYyKa B
npuseraioLem ropsiyeM croe Bo3sayxa HeckomnbKo 0orbLLe, Yem BBEPXY (OHa, Kak U3BECTHO,
NPONopLMOHanbHa KOPHIO KBaapaTHOMY M3 TemnepaTypsl). B pesynbTate, Kak 1 B cny4vae
ONTMYECKOro MUpaxa, «ny4u 3Byka» yXoOaT BBEPX, U rON0CA Ha NNsHKE 3BYYaT NPUrMyLLIEHHO. A
BEYEPOM, KOrAia 3eMI1s YCrena yxe oXnaanuTbes, a BO3AYX BBEPXY ELLe Tensblil, BO3HUKAET
obpaTHasi cuTyauust — 3BYKM, YXOASLLUME BBEPX, 3aTEM 3arnbatoTCs BHU3, 1 NECHW Aaneko
pa3HOCATCS B Mone.

3BYKOBbIE «/ly4n»

MNCTOYHUMK

30Ha Mon4aHus




KAK, OOHAKO, NMOJIE3HO 3HATb ®U3UKY, JAXE
NONKOBOALIAM!

Bnpoqu, [aneKo-TO OHY CMbILLHbI, @ BOIM3K, MOXET BbiTb, U HET. BO BpeMA 3HAMEHNUTbIX ouTs, npon3BoanBLLINX MHOTO
LyMa, WHoraa BO3HMKaIln Takue aTMOC(*)eprIe ycnosud, npu KOTOPbIX O6pa3OBbIBaJ'IaCb 30Ha MON4YaHKA. (KOHG‘-IHO, B
3TN ycnosuna, nOMMMO U3MEHEHUA CKOPOCTU 3BYKa C BbICOTOW, BXOASIT U1 Hanm4ne obnakos, u penbe(b MECTHOCTH, U
Apyrne TOHKOCTU, O KOTOPbIX MOXHO Y3HaTb NPU KenaHnn U3 KHUT no aKyCTMKe.) Hanpmmep, LyMm BuTBbI npu BaTepnoo
BbIN CrblLWEH Ha 04eHb BOSbLLOM pacCToAHMK, HO HE BbIn cnbiweH bnivke, rae cTosn KOpnycC HanoJIeOHOBCKOro

reHepana I'pyLum, Nno3ToOMy NOCNEAHUN N He npuen Ha nomMoLLb CBOEMY nMnepartopy. Pe3yanaT M3BECTEH.
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