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n nerue crpyna') (1. e. uem memwine / m p). OcTasbHhie Toua,
COOTBETCTBYIOLUNE YACTOTAM j, HASHIBAWOTCS OOEPMOHAMU WA
2apsoHurarmu. Ecau ctpyna cosepiaer cBoGomHBE KomeBanus,
ONpPENeNSeMEIe HAuYaNbHLIME  YCJAOBUAMH, TO QyHKUHA (X, 1)
NpeACTaBisercsd, Kak 370 BuaHo us dopmyas (3.13), B Bmae
CYyMMBI OTHeNbHHX rapmonuk. Ilpm sToM Xapakrep spyuanms
CTPYHBI (TOH, cuaIa 3ByKa, TemOp) OyHeT 3aBUCETb OT COOTHO-
LICHHS MEXKAY aMIUINTYXaMi

u . OTIEJAbHBIX TaPMCHHK,
OcHoBHOE HasHaueHue pe-
wenns  (3.13) kak pas u
: 3aK/JI0YAETCS B TOM, YTO OHO
1h N03BO/IAET MPOM3BECTH CpaB-

7 0 ; ~ HEHHE 3TUX aMIVIUTYL

o

12. lpumepsr. ITpumep 1.
Haiitn  xoneGanns  crpyssl
Puc. 19. C  3aKPEIIEHHHIMH  KOHIAMU
x=0 uwu x=/ ecan na-
YalibHBIE  CKOPOCTH  TOYEK
CTPYHBI P3BHBI HY/IO, @ HAYalILHOE OTKJIOHEHHE HMEeT (opMy

TPEYroJbHUKA € BEPLIHHON B TOuke (¢, /1) (puc. 19). (Hammenue

T
crpyHer Ty, TJIOTHOCTb p, BEIHUHHA @ == }/ —E”.
Oynkuua f(x)==u|;_, sanaerca popmyaamn

hx LY
T ecrn O<tx<c,
X)=d1
/() hl— )
—5—; ., etom ¢ < x<</,

. du
Pynxuns F(x):W;o’ COrJIACHO  yCJIOBHIO, DAaBHA  HyJo,

Ilostomy B ofwem Beipaxenun (3.13) mas pewenns u(x, ) sce
koa(ppuunents by, =0,

') Hutatemo, UMeRIIEMY LeNO CO CTPYHHLIMH HHCTPYMEHTAMHU, Ha-
mpuMep ¢ Gazaiafikofl, XOPOWIO W3BECTHO, UTO, YeM Tyke HAaTAHYTa
CTpyHa, TeM 6oJee BbICOKHIl 3BYK OHa M3JacT, TOYHO TaK e MOXKHO
YBEAMUHTL BLICOTY 3BYKa, 3a¥aB CTPYyHY B Kakoil-11n6o ee Touke, T. e.
YKOPOTHB ee.
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Koa(pduupentsl @, naxosny no opmyne (3.16):

2 ( . knx
ak=75f(x)sm’+dx=
0

1

c

21h ¢ . hnx h S / . km\.‘_d

=—|- —= — x)sin—--dx |,

=73 stm > dx - T ( 3 T
N 0 €

Boiuncasa BHTErpasibl N0 4acTsM, NOJyuuM:

¢

& . knx L% knx ¢ 2 . knx |¢
\ xsin=7- dx =— Tom COS 0—}—12—21;,—sm—l
b
le kre B3, kne
=== ECOST—}_W sin =

¥ auajJorHuio

1

. X 1 {l—rc) ee
% ({ — x)sin —— dx—_-——&—cos
¢
Curenosarenblio,
—~—————2hlﬂ sin i
Ar = Fiis (I —¢) =

Toncrasass Bhpaxenue 1as a, B (opmyay (3.13), nouyuaem
UCKOMOE peluenne

<=}

2h2 AN kac . knx krat (3.20)

—_ — sin —— sin —— cos "
7 ([ —C) e B ! ] 1
1

u(x, ty=
. | uKa ¢
Fcan uucao k& Takoso, urto  Sin - =0 T €. TO

spasercs yanoMm k-l rapmownxi, 7o @,==0 n B Hailzennoe pe-
\iele COOTBETCTBYIONIAd FaPMOHUKA He BXOANT (EC/u /o -— Had-
MEHBLIEE W3 TAKHX UICE], TO BCe OCTaiLibie OYAyT eMy KpaTim).
Tlycts, Hanpuyep, CTpyHa OTTHHYTa B CEPeAuHe, T. & C=-3.

1
Torna kf;ic=k U NpE BCEX uHETHHX 3HAUENHAX k£ TOuKa T

9BJIAETCA y3JOM; f03TOMY B peinenne OyayT BXOIHTb TOJbKO
jeueTHpie rapMOHMKK. YuTaTeAb J€rKo NPOBEPHT, YTO B 3TOM

cayuae < =-’2-) peienne GyIeT MMETb BHI
. 60
8h (—hHr . @2n4Dax (2n 4 1) =at 21
uix, =2 PrESIE : cos 7 . (321
n==0 :

3 M. . Apamanosus, B, H. Jlesnn
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Puc.

16.

§3 METOL ®YPbLE 55

[OCTOfHHBE HauadbHBle ckopocTn v Hauano npouecca pacnpo-
cTpaneHus BOHBI NOAHOCTBIO COOTBETCTBYET 6ecKoHeuHol CTpyHe,
4O KaK TOJBKO JeBblfl KOHEIl BOJHBI NOACHIET K HayaJsy KOOPA-
HaT, TyJAa )€ NONOHIET u npasbiff  KOHEL aHaJOrnYHOH BOJHBI,
pacnpocTpaHsiomeiica OT CHMMETPHYHOrO ydacrka (—8 —=
i Haxoasweiics B NPOTHBONOJOKHOH (age. Ilpouecc Hanomenns
5THX BOAH H 00pasoBauns Pe3yJbTHPYIOLLEl OTPANEHHOMN BOMHLL
n3o6paxen Ha puc. 16. Ilccae oTpaxenus mo Crpyue noGexnt
BNIPaBO € TNOCTOAHHOH CKOPOCTBIO BOJHA B (opme Tpamemnu.
(TTpotecc MOCTPOEHNHS AW UYYTh-4yTh YCAOKHATCS, €CH JeBbHiil
KOHElL PacnpocTpaHsioneiics BOJHb JOCTHTHET Hauala KOOp.IH-
HaT padplue, ueM B cepennne unrepsana (¢, f) oriaonenue Ao
cTUrHET HapGOJ/bIIEro 3HAYEHHS.)

B cayuae KOHEUHOH CTPYyHB IJst MOJYUEHHS PELCHHA MOMHO
6ui10 Gl mpuMenuTs Meron [asnamGepa, BOCNO/B30BABLINCH OT-
paweHueM 07 OGOUX KCHLOB CTPYHBI (CM. CTD. 66). Oanako pas
KOHEuHOHi CTPYHB STOT METCL 3HaUWTENbHO MEHEE HarJafeH. Mot
Gysem pewarth 3Ty salayy MeTOLOM dypbe, K H3IOKEHHIO
KOTOpOro cefiuac u nepenie.

§ 3. Metor Pypbe

10. Meron ®ypse. My paccmorpuM B 3TOM naparpage sa-
pauy O cBOGOMIBIX KOJEGaHHAX CTPYHbL, saxpenJieHHol Ha 06ouX
xouuax.- Kak yxasano B § 1, 3anaua cBoAuTCH K PELICHAIO (KO-
POAHOrO ypaBHEHUs CTPYHs!

a0%u
=a'ys 3.1)
npu HauaApHLIX YCJIOBHIX
' du
ulo=/(x) e F(x) (3.2)
B KpPaeBblX YCJOBHAX
ulyo=0, ul,,;=0. (3.3)

Memod Dypse (nan, Kak €ro eule HasblBAIOT, Mefod pas-
DeaeHus NepeierHslX) TPRHANIEKHT K UACHY BAKHEHLINX  Me-
TCAOB pElIeHHs YPaBHenni MaTeMaTHUECKol (usnKi. Mp ¢ HuM
GyzeM B JalbHEINeM HEOXHOKPATHO BCTPEYATHCA.

Mepsas uacrte wmeroza @Pyppe COCTOAT B TOM, 4TO
Mbl OmMblCKUBACHM  HACMHBE  PEUEHUST  YPQBHEHUS {3.1),
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Yoosaemsopniousue Kpaessist ycaosusm (3.3), suda
ux, H=Xx)T®). (3.9

Kaxaoe 13 nCKOMBIX wacTHbIX pewennt, TakuM o6pasom
r!peﬂmaunﬂerca B BuAE npomssBeleHns ABYX (YHKmuH, oana u:«;
KOTOpPBIX 8aBUCHT TOJIBKO OT X, a IpPyras — TOJAbKO OT !

Inddepenunpys msax .

> bl Beipawenve (3.4) n
NOJIY iIM R R

U

u
i

oy 0*u y
=X"T, Sh=xT"

!

Q)

(Oas coxpawienns 3anm
g 1CH Mbl HE [ULIEM apryMeHTos [
X0 Py pry hbyukuni
OACTAB/AS BHIPAXEHHs A8 NPOU3BOLH
bIX B ypasH
noAyunm S

XT' = a'ZX”T
uan, Aeas obe 4acTH paBeHcTsBa Ha npoussesenne a®X7T
>

1T _ X (v
@ T~ X ° (3.5)

‘{Tom‘ﬂ Qyuxuna u (x, {)= X (x) 7 ({) Gnina pelleHueM ypasne-
Hud (3.1), paBeHcTso. (3.5) MOMKHO COB./MOAATHCA npu BCEX 3Ha-
uennax x u f. Jleas uacTb 3TOrO pABeHCTBA BABHCHT TOABLKO
OT NEPEMEHHOH { W HE MOKET WH3MEHATHCH NPH WIMEHeHun x
Hostomy, ecan saprkcnposats ¢t u vewsts X, Jaepas uacn.
a C/IeNOBATENLHO 1 MPasas, GyAeT COXPaHSTh NOCTOAHHOE 3Ha.
uenne. Paccykaas anagoruuno, ycramosum, uTo npasas llél\(ZTb
4 CARIOBATE/LHO i JIEBAR, HE MONKET NUSMEHAThCA W npi nsme-’
uennn 1. J10 GYLET CNpaBe;inBo TOALKO B TOM cayyae, Koraa
o6e uwactn pasedctsa (3.5) BocGuie He saBuCST Ht’l oT X,

1" "

g oT f, T.e korma oba OTHOLIEHUS LT W o5 oasasoTes se-
e
JHYHHAMI TOCTOSHHBIMIL
17 X w
FT0 o == const. (3.6)

Otciona caenyer, uto ¢yukunn 7 u X KOMKHDI yaoB.e-
TBOPATH An(epennaibibiM ypaBHeHusM

X'(©)—cX()=0 n T"()—ca’T(=0. (3.7

§ 3] METOl ®YPBE 57

[TOCKOALKY Mbl HILEM YACTHBIE DPELIeHHs, YAOBJETBOPAIOULNE
kpaeswM ycaosusy (3.3), 1o mpn moGoM 3HaueHun ¢ Lo

€o6MOAATLCS PABEHCTBA
(o= XO0)T (=0, uluy=XOTH=0.

Ecan Gu obpauiajcs B HyJAb BTOPOH MHOMKWT@Jb, TO pelie-
nne u(x, 1) pasHsaoch Obl HYMO TpH BCEX 3HAYCHHIX X W L
ITosTomy, uroGbl OTHICKATh PEIIEHNA, HE TOKAECTBEHHO PaBHBIC
HYJIC (@ TOJAbKO TaKMe HAC W HHTEPECYIOT), Mbl JO/KHBL Cuil~
TaTb, UTO g

X0)=0 n X()=0.

B pesyabTate Aan OTbicKauust Qyuxuun X (X) Mbl NpHIIZIH
x caenyiouet sanaue ') wallmu pewenus aHeino20 oughghepen-
LIaAbHO20 YPABHCHIS 8110020 NOPSOKQ

X7 () — eX (x)=0 (3.8)

npu j’C/lOBh'}Z.\f
X(0)=X(H=0. (3.9)

Pazywmeercs, 57a 3aaaua npin A1000M ¢ HMEET pelleHue, To-
saecrsednc pasioe nymo: X (x)=0. OxaspiBaercs, OHAKO, 4T0
[pu HEKOTCPHIX 3HAYEHHSAX MOCTOSHHOM ¢ 9Ta 3alaua HMEET i
apyrue pelenns.

3amerny, uTC B 3TOM COCTONT CyWLECTBEHHOE OT/IMYNE pellie-
Hil paccMaTpnBaeMofi sajaun OT pelliens OOBKHOBEHHBIX Atid-
pepeniliaasHpX YPaBHeHH € HauaAbHBIMU YCAOBASMU, KOMA 114
onpee/ienns YacTHOTO PEUIeHiis 3a1al0TCH SHAUCHNS (byHKIHY ©
ee NPONZBOIAHCH B HEKOTOPOIl Haua/bnOH TOUKE. Kak wussectHo
(cM. BBELEHNE), TOCAEINss 3aaud HMEET ELHHCTBEHKO® Pellienre.

Monaras X (x)==¢™, coctasum 14 ypasuenus (3.8) xapak-
TEpPUCTIMECKOE YPaBHEHHE

r*—c¢=0

0 pacCcMOTPHM pasJnuHble cuaytamn.

~

1) Dra 3ajpava  ABIACTCH  yacTHeIM  cayuaem oGuled 3adaqu
[lImypye—Jluysuaas, 3agmovaoweiica B OTHICKaHUH peufcrnil anHeii-
HOUo AN({epeniiaibHOro YpasieHus BTOPOro nopsika Biia [p(x)y]+
+r (x) y—cy=0, YI0BACTBOPAOUIX HEKOTOPHIM KPae€Bh M yCiIO-
BUAM, T. €. YCHOBIAM, Ha1araeMblM Ha HCKOMYIO (YHKUHMIO HIH €€ npo-
H3BOJHYI0 B TOUKAX X =@ H x=~0 (KoHUaxX uurepsaia).
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o — ]
) 1) Mycte ¢==2*>>0. Toria KOpHU XapaKTepPHCTHUECKOrO
. Ypasnennsa geilctButensHel, r==E), u obmee pelweHue ypas-
HEHHsI WMEEeT BuI

X (#)=Cie* = Cpe ™,
Hro6pl cobmomamuch ycaosust (3.9), Mpl IC/BKHB [0JNOKHTE
"G+ Cy=0,
CyeM - Cge‘)‘l =0.
Tak xax onmpenemurens 5Toil OXHOPOAHOR CHCTEMBL
|1 1

—e M __ M

He paBeH HYyJ/i0, TO CHUCTEMa HMEET €INHCTBEHHOEe pemenne
Ci=Cy=0,

Taxum oGpasom, B 3TOM ciyuyae peureHnti, OTJAMYHBIX OT TOWIE-
CTBEHHOrO Hy.Jifl, HE CYILECTBYET.

2) Hycts ¢=0. Torza o6a xopHa XapakTepUCTHYECKOrO
YPaBHEHUA DaBHbl HY/MO U

_ X(x)=C,+ Cyx.
HMoncrasnas 8 ycaosus (3.9), noayunm
C;=0, C,+4Cy=0,

T. €. onare-raku Cy=Cy=0.

3) Iycts, naxouen, ¢==—A<C0. Kopun xapaxkrepucriue-
CKOTO ypaBHEHus unCTO MHuMble, r =t /A, u peluenue Oyzer
colepxkarh TPUTOHOMETPHYECKHE (YHKILAN

X (x)=C cos Ax } Cysinkx.
Ipn x=0 gomkHo GwTh
X (0) =C;=0,

a npn x =/,
X({)=Cysin M =0.

[Mocnennee paBeHcTBO BO3MOXHO, Koraa Cg % 0, uMeHHO o©HO
Oyner yAOBJETBOPATHCA NpH

sin M =0,

§ 3] ' METOL ®VPbE 89

T. € Mnpa
M=hr (k=1 %2 ..)

(5 ue paBHO Hy/O, TaK Kak IO YC/OBHUIO A £ 0).

k ke \? 5
Wrak, ecau k:—l’f, m. e. c=—(1—“>, mo cyujecm-=
sywom pewenun ypaswenus (3.8), e pasusie 1M0ACOECMBEHHO

HYAI0.
Peienue, OTBEUalollee HEKOTOPOMY —(UMKCHPOBAUHOMY £,
06o3uaunm uepes X (x). Ono umeer BuA
. kux
Xp (x)==4, sin -, (3.10)
rae A, — UpoMsBOJbHAA MOCTOAMHAA. Mel Brpase B najbHeRmem
npuaasath k TOJbKO [MOJIOKHUTE/IbHBIE SHAUCHUT: k=1, 2 s
MOCKOAbKY TPH OTPUilaTeNbHHX 2 OyXyT noJydarsCi pelleHus
Toro e Buoa (Belb A, — NPOUSBO/bHBE MOCTOAHDIL, KOTOPBHIE
MOTYT UMeTh MoGbe 3HaKn).

k
Kak Mbl BUIUM, KaXIOMY 3HAUYEHHIO l,,:_—Tn COOTBETCTBYET

Gecuncaennoe muoxectso pewenntt (3.10), orimuaowuxca Apyr
OT Apyra TMOCTOSHHBIM MHOKHTE/NEM.

kn /
BesinunHbl )\k = _1_ Ha2bIBAIOT COOCMBEHHBLMIL  HUCAQMI,

. knx
a Gyukuus sin l——coécmseﬂﬂm.uu ghynryuame  anddepen-

uwaapHoro ypasienusa (3.8) c KpaespiMi ycaoBuavu (3.9).
HaroMuuy ugTaTe o, 4To cucrema Qynxuuh ¢y (x), 9a(x), ..+
iy 9n(X), ... HA3HIBACTCA OPMOSOHANLHOU B HHTEPBAIE [a, ),
ecal HHTErpaq OT MPOHM3BEAEHUs MIOOBIX MBYX PAasauUHbIX (yHK-
b

upil cucTeMsl PaBeH HYJIO: Scp,,(x) on(X)dx=0, ecom n#m
a

(cm. [1], m 205) Jlerko ycTaHOBHTb, YTO HAHAEHHBIE coOcTBeH-

npe Gyukuus opmozonaies ua uutepsane [0, /] Hefictu-

TeAbHO, UPH 1 £ M

i

P o niik . TAX

S sin —— sin dx =

J { 7

0

n (m—njx . om(m—4n) x|
( ) gin mn 1)

i 1
m—n  mtn 0—0'

sin

i
— 2r
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Tenepp oOpatuMcs K oTbiCKanuio Qyukunit 7 (f). Kawnomy
coGcerBeniomMy uncay ), GyleT COOTBETCTBOBATh CBOA (yHK-
unst Tp (f), onpeneasemas BTOPHIM u3 ypasuenu#t (3.7) (sanomu-
HaeM, 4T0 ¢==— A%}

et kra\?
rk(t)+<7> To(t) =0.
Ero ofulee pewienne umeer Bui ’
knat . kmat
T, ()= B, cos"T“+Dks1n—”[‘i, @3.11)
rae B, w D, — npousBoJsibHbpe NOCTOAHHBIE,

Hoacrasass suipawenns (3.10) u (3.11) B dopmyay (3.4),
Halilem uacTHple peulenns ypasxenns (3.1), yIosaersopsiouiue
kpaespiM ycaosuaM (3.3). Ipu srom xawiaoMmy sHaueHumo k=1,
2, ... OyIer orBeuaTh pelUeHue

u, (%, t)y= (Bncos k_1;¢£+ Dy, sin Er}it) Apsin k?—x

Buocst muowkntens A, B ckoOKY n spons o6osnauenns 4,8, = a,
u ApD, = by, 3annwem uz{x, f) 8 BuIe -

up(x, )= (ak cos @ —+ by sin krf“} sin b?—x (3.12)

B

Pewenns ug (x, f) HasbBAOTCA cOOCMBEHHOLMI  (BYHIEGUAMIL
3ajaui; COOTBETCTBYIOULME "M KoseGaHus CTPYHBl [1a3biBalOTCA
COOCMBEHHbLMI KOACOAHUSMI.

®usnueckuit  cmpica  pewennit (3.12) MH PacCMOTPHM  He-
CKOJbKO 103:ke, a cefluac nepefiaem ko BToOpo#l yactu meroza
Pypbe 0 npu novouln cOOCTBEHHBIX (YHKUAH NOCTPOMM  pelle-
HUE, YLOBJETBOPSAIONIEE HauyadbHbIM ycaoBuaM (3.2). Has storo
BO3bMEM CymMy pemwenni (3.12), xortopas B cuiy JAuHeliHocTH
u oaHopoanoctu ypasnenus (3.1) tawxwke Oyler aBAdTLCA ero
peLIeHneM:

o0
u(x, )= 2 (ak cos k'—}a—t—}- brsin @) sin k—lﬁ (3.13)
k=1

[TockoabKy Ml cocTasmin GECKOHEUHbIH DAL, TO, Pa3yMeeTcs,
HY7KHO, 4TOOBI OH Obl CXOMAUUMCS. Mbl IPEANO/IOKUM TAKIE, YTO
€ro MOXKHO ABaXIbl MOYJEHHO AH(PEPEHIHpOBaTh (CM. BBELECHUE).
flcHo, uto QyHKUAS (X, f) YIOBAETBOPACT KPAEBBIM YCAOBUIM
(3.3), TaK KaK uM yAOBAETBOPHET Kakiaan U3 QYHKUMA ug (X, ).

§ 3] METOI ®YPbLE 61

Byzem Ternepp M0A0WpaTh NPOH3BOJbHBIE MOCTOAHHME dk
a by rak, utoOm Qynkums (3.13) yROBJIETBOPAJIA HAUAMBHHIM
ycaopusm. Iloxcrapisas sHaueHne t=20, nonyynm

-]

. krx 5 14
Ulj—o= ) arsin—5—=/(x). (3.14)
i=o k; ;

Tuddepenunpys paa (3.13) no t:

)

12

B—:

s

kra . kmnat knat kmx
- (— ar sin—— - brcos—— ) sin——,

k=1

I

¥ TIOJCTaBJ/sAs t=0, YAOBJAETBOPUM BTOPOMY HauyaJlbHOMY ycio-
BHIO! b

du

\ = by sinﬂsF(x). (3.15)
Ot {t=0

o ]
1

s

dopmyas (3.14) m (3.10) MOKA3HBAIOT, uTO BEAMYUHL Qg

u mbk ABJIAIOTCA  K03(hghunguemani pa3ro0diCeniis pyrK i
l

f(x) u F(x) 8 pad @ypse no cuwycait 6 URMEpsALE 0, 9

(e [1], m 201). Benomunas Qopuyas 471 K03 uuenTon

9TOro pas/IokKeHus, Hafiaem ae:

ak=% S f(x)sin E:'—xdx. (3.16)
i
2 : k
¥4 . wX
Tak Kaxk —k‘l‘—abkz- SF(x)sm-l—a’x, TO
[}

L
2 .. kmx 1
b= P S F(x)sin —— dx. 3.17)
0

TMoncTapass BepakeHus Aaa KOS(PPUILUEHTOB ar 1 br B paL
(3.13), MBI OKOHYATEJbHO Halizem pelueHue nocralanenuoﬁ 3a-

naun.
Mbpl HE OCTaHaBJAWBAaEMCs Ha yCJAOBHAX, KOTODbI€ HAAO HAJOXHUTH

na dyskumn f(x) u F{x), uroGu 6bl10  ONpaBLAHO  CAEAaH~
Hoe JONyLIEHNE O BOSMOKHOCTA MOUJEHHOr0 AnQpepenunposanus
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psana (3.13). O6sluHO B husnuecknx samauax sTa yc/a0Bua €000+
0TS, -

®opmyna (3.13) mnoxaseiBaer, 4TO B MOMEHTH BpEMEHH
l
t=‘g: t=7, ... CTPyHa BO3BpaulaeTcs B CBOE MEpPBOHA-

YaJbHOE COCTOSIHME; 3TO O3HauyaeT, uTo KoJaebauus CTPYHBI He-
3aTyXawuiue ©h MNepuomanyecKu NoBTopsomKnecs, € MNepuoaoM

21
T=7. Tak nponcxomnt noromy, uro Mb npeneGperam cu-

samu Tpenus. Ilpn yuere ux noayunsnce Gbl saTyxawomue Kose-
Ganus, aHa/lOrHUHO TOMY KaK 3TO MMEET MECTO B cayyae OOBIK-
HOBEHHBIX TrapMOHHYECKuX KozeOanufi Ttoukn. Pewmenne 3sazaunm
B STOM CJ/yuae npuseleHo B m. 14.

11. Crosune soambl. Ilpewie uem nepefitn K mnpumepay,
BHIACHHM  (usHuecKuil CMbICA COOCTBEHHBIX (YHKUMH 1k (X, f),
onpeneneHHux gopmyJsol (3.12). INepenuwem ee B Buge

u(x, t)y=Fp sin@ sin (k“[at—{—'pk), (3.18)
rae
Fr=V a0
1
wp =2k
tg s bk .

V3 dopmyast (3.18) sunHo, uto BCe TOUKH CTPYHHI cosep-
LT rapMOHHYeCKue KoJaebanus ¢ ommofl u ToM we ua-

kna
u CTOTOH u)k:T u da-

30fl  ©p AMnauTyza Ko-
ne0aHusa 3aBHCHT OT abc-
LHCCHl X TOYKH CTPYHBI

knx

i pasia  Fysin ==,

ITpn  rakom  KoseGannn

= BCE TOUKH CTPYHBl OIHO=

BPEMEHHO LOCTHraloT CBO-

€ro MaKCHMaJbHOTO  OT-

KJCHEHHS B Ty HJH HHYO

Puc. 17. CTOPOHY H OJHOBPEMEHIIO

MPOXCASAT N0/I0KEHHE PaB-

nosecun. Takue Koaedauns CTPYRM HABLWBAIOTCH  CHIOZHUMI
8oaHaMIL. > ¢
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Ha puc. 17 moxasasa (opMa CTPYHbl B Pa3/UUHBIE MOMEHTH
ppeMens A1 cayuas k== 1; Ipi 5TOM HENOABWKHBIMH OCTAIOTCA
TOABKO KOHILH CTPyHbl, a Hanboibluero oTkionennd Fyp mocru-

[lpn k=2 HENCABMKHBIX TOUEK

|~

raer TOJbKO TOUKA X ==

N

b

o 2n i PR
6yﬂeT yxe Tpu: KOHLBL U cepennHa CTPyHbl <Sln T Tz‘-—SIn TE_—0> s

KJoHeHus OyAyT ACCTHraTh

a TOuek, B KOTODHIX OT- 1,1
Han0ObIIEr0 3HAUEHUd, —

nse. x=17 n =7
(puc. 18).

Boofuwie CTofuas BOJ-
Ha ugp(x, t) Oyner HMeTb
CTOJIbKO HEMOABHKHBIX TO-
yeKk, CKOJIbKO KOpHEH nyeet

. kmx )
ypasHeHue sin —l—=0 Puc. 18.
s unrepsane [0, /] Ta- I " ‘
kux Touek Oymer k--1; ux adcunces: O, T F e

k=01 ,

ey & y E i
HenoapmxHple TOUKH Ha3piBAOTCA y3aamu cmosauell 80AHbL.
ﬂocepenuﬂe MEK Ay ya.'la.\m pacnonaralorm TOUKH, B KOTOPBIX
OTKJ/JOHEHUud HOOCTUraroTr MaKCHMyMa, TaxKue TOUKH HasbpiBalOTCA
ny‘iﬂod’ﬂlﬂ.ﬂll. Ka)l(llaﬂ CTpyHa MOXEeT HUMETb coécmermme KoJie-

kna i
Gauua MWL CTPOrO ONPEAE/IEHHBIX YaCTOT W= —7—. Ity ua

¢TOTH HA3BIBAIOTCH COGCHIBerAbM dacmomanu cmpyue. Hau-
Menbled cofcTennof wactorolt Oyrer

/ Ty
& (3.19)

rae Ty— HaTsukeHue, a p — IUIOTHOCTb CTPYHBI.

Korma crpyna koaeG/ercs, oHa usiaer 3BYK, BHICOTAa KOTO-
poro BO3PacTaeT BMECTE C 4aCTOTOH kosebanntt. Ecam cTpyHa
cosepwaeT coGcrBeHHbe Kosebanus, TO caMblii HU3KUA TOH 6yner,
koraa wacrora pasha o, Ms dopmyast (3.19) BumHO, uTO TpU
5TCM 3BYK Te Bbiue, ueM Oouplue Harmkenue T, u dem Kopoue




