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ARYCTHYECKHE KOJIEBAHHUA B IIOJIOCTH, UMEIOOIEN UCTOYHNKN
n CTORN

0. H. Ba6enrxo, O, M, Todec
[(JTenunepad)

B paGoTe manaraercsi MeTOX, MO3BOMAIMMA MOTYINTh BPEMA PelaKcallii ¢BOoOOTHBIX
aKYCTUYECKNX KoJe6aHui B IIOJOCTH IPOM3BOJIHHOM IeoMeTPUIecKoil (OpMEI, a TaKsKe rpa-
HUIy YCTOAYMBOCTY HEIIOCPECTBEHHO M3 PACCMOTPeHMs KpaeBoil samaum. Ciaygail, xKorga
NCTOYHMKHA WM CTOKH IIOXOKH Ha TBEDAYIO CTeHKY, m3ydaics paHee B pabore [1]. 3mecw
uccienyercsa Oomee o0muit ciydail. VICTOYHUKYM W CTOKU IIPeAIONIAralOTCs ABYX THIIOB —
MOX0’KYIe HA CTEHKH ¥ Ha OTBEPCTHA.

B pabore [2] momoOmoe paccMOTpeHHe CHEIAHO W3 DHEPreTHIECKHX €000 parKeHuid.
OnHAaKO B KOHEYHOM pe3yabTaTe MMeeTcs OMMOKA — HEBEPHO YITEHA aKYyCTHIECKas JHep-
I'usA, DepeHoCnMas OCHOBHEIM IOTOKOM (cM. HIDKe). ITogo0Has ommOka — ciefcTBHe O6mux
HeJ 0CTATK OB 9HEPreTHIeCKOro MeTofia, TPe0yIoIero 3apasee 3HATH BCe COCTABIAIONINE IOTO-
Ka DHEepPruim.

PaccmaTpuBaloTcsi TakiKe BBHIHYIKIEHHEBIE KOJIe0aHUA.

1. CBoGonHbIe Kone0anmA. PaccMOTpUM CJIeAYIONYI0O MaTeMaTHYeCKyI0 MOJelIb Iraso-
BOro ammapara. J[aHa TpexMepHAs 06;1acTh (), 3aIOTHEHHAS Ia30M, He 0053aTENbHO OJHO-
eBasHadg. Ha moBepxmocTu obiacTy 3aJjlaHbl pacipefieleHHbIe NCTOIHUKHY ra3a. (B manbreii-
IeM UCTOYHMKY ¥ CTOKM MIMEHYeM Of{HHM TePMUHOM — HCTOYHUK, CINTAsI 9TO CTOK — OTPH-
IaTeIbHHIN WCTOYHNK). I'a3 B MOIOCTH HAXOAUTCA B ABWKeHun. IlomaraeM, 9T0 nMeeTCA CTa-
IMOHAPHBIA PEKUM, T. €. CyMMa IPOU3BOAUTEIbHOCTE! MCTOYHNKOB PABHA HYJIIO.

Y paBHeHne, ONNCHBAIOIIEE AKYCTHIECKNE KOIe0aHns B rase, ABIKYMEMCS CO CKOPOCTA-
MH, MHOTO MEHbIOVIMHU CKOPOCTH 3BYKa, mMeeT Buf [3]

2 1 020
A(D——-c—z.v-VCD——“EZ—W: (1.1)
IloTeRnuaN aKycTHIeCK Ol ckopocTi P ompemensercs Tak, 9ToOB GBLIO
oD
u==Vo, p:—p'—at——pv-V(D (12)

3aeck Vv = V () — CKOPOCTH OCHOBHOI'O IIOTOKAa, ¢ — CKOPOCTHb 3BYKa, ¥4 M p — CKO-
POCTD H JaBJIeHHE B AKYCTUIEeCKOH BOJIHEe, 0 — IUIOTHOCTb Ira3a, 340N HAKMIEr 0 I0J0CThb.

I'paEndHOE ycaoBUe Ha MOBEPXHOCTH (S) 3afaeTcs B BUAe JHWHEHHOH CBA3BH aKycTHIeC-
Koil cocraBifiomeldl HOPMAJTLHOU CKOPOCTH IOTOKA rasza M aKyCTHIECKOro [aBJeHHsA

up=B(S)p (1.3)
3mech n — BHEMIHASA HOPMaJb K IoBepXHOCTH, B (S) — BennumHa, XapaKTepusylo-

mas AaKyCcTUIeCKNe CBOMCTBA WCTOYHHKA, OOLITHO WMEHyeMas aKyCTHIeCKOH IPOBOMM-
Moctbio moBepxHOCTH. C yueroM (1.2) ycmoBue (1.3) mepenmmercs B Bufe

oD [ 0D \

PaccmoTpuM Temeph 3afjady O KoaebaHMAX, onMChBaeMblx Beipaykenmsamu (1.1) m (1.4).

IIOJIaIaH O = Del t ImojiyuaeM 3amady s oIpeneleHHsa aMININTYAbl aKYCTHUYECKOro IIo-
’
TeHIMaJga U (l‘)

0w ZLu=0 (@ (1.5)

aU/on = — (1wpU + pv-VU)B  (S) (1.6)

Bameuarnue. Ycaosue (1.6) ommchrBaeT He TONBKO KBa3HWCTAlliOHAPHBIE 3aKOHBI THIIA
(1.3), HO M HecTanuoHapHLIE. A MaJIBIX KoiebaHNil HeCTAI[IOHAPHOCTD 3aKOHA IIPOABIAET-
cs B caBure gas Mesxny u, u p. IIpu aroM B = B, + iB; — KOMILIeKCHAas BeIWINHA, 3aBU-
CAIMAA OT 9acTOThl. [JIA KBa3WCTAILIOHAPHOr O cly4as B — BemecTBeHHOe 9ncao0. Jlaa nerod-
mnKa B < 0, gaa ctoka B > 0, s npeanrbHO JKeCTKOH, He IOINIOMAoIeld cTeHKn B = 00.

Bynem paccMaTpuBaTh MCTOYHMKH [BYX BHOB: I — MCTOYHMKH ¢ MaJoOil aKyCTHYECKOU
IIPOBOIUMOCTHIO

ocB <1 1.7)

T. . IOXOKHe HA «TBePAYIO CTEHKY». OTH MCTOYHMKN PACIIONOKeHbl HA JacTH IOBEPXHOCTH,
roropyio obozraunM (C); I — MCTOYHMKE ¢ MAIBIM HMIESAHCOM

peB > 1 (1.8
T. e. IOXO0KKe HA OTBEPCTUA U PAcIONOKeHHBIe Ha 9acTu moBepxuocTH (O).
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Samevarnue. TBepRasi CTEHKA MOMET TPAKTOBATHCA KAK MCTOYHAK THIA I, A KOTOPOTO
v, = 0. Taxmm 06pasoM, Besi HOBEPXHOCTH LON OCTH COCTOHMT U3 AIBYX dacTelt (S = C 4 0).

Bynem Takske mosararth, 9TOras B NOJOCTH JBIMKETCA ¢ HelONBIIAMA CKOPOCTAMH, TaK
970

v/ie<L1 (1.9)

Cumras, 9To BHIOTHAOTCS HepaBencTBa (1.7) — (1.9), ecTeCTBeHHO NCKATh pellleAne 3a-
naam (1.5), (1.6) B Bue cyMMH

U= Uy-+ Uy, 0 = oy -+ oy (1.10)
ITpm 3TOM mOMaraeMm, 410
U, L Uy, 0 <KL Wy (1.11)
3necs Uj, 0o — pelleHyie 3aa9y HyJIeBOr0 IpuOJIKerHns
®o? oU
Mo+ Uo=0 (@), =0 (), wo=0 (0) (1.12)

ITopcrasmm (1.10) B (1.5), (1.6). IIpereO6peras dieraMu BTOPOro MOPAAKA MAaJOCTH, CO-
JlepHAIUMA KBaJipaTH 1 MponsBefeHnsa Benmanu U, w,, v, B obimacTu () M HA IOBEPXHOCTH
(C), a Tak:Ke KBaJipaTHYHLIMHA WIeHAMH, cofiepskamumu U, / B Ha moBepxmocTH (0), momy=~
gaeM 3afady JJIA ompefeneEnsa U; W oy

g2 2iw 200
AU =5 U= v - VU — 20, (@) (1.13)
oUy

= —1WppU1— PV - VU, (0) (115)

B manbmeiimeM OyfeM 3a HMIMATHCA JIAIND OIpPeNeIeHIEM (0; — A00aBKA K YACTO AKyCTH-
9eCKOil 9acToTe ). SHAK MAAMOI TaCTH (0 JACT BO3BMOKHOCTE CYANTH 00 YCTOHINBOCTH CHCTe-
MH, a BeIMYMHA (); — O BPEMEHHN DeJIaKCAIHM,

OxaspBaeTcs, 9TO (); MOKHO DOXydnTh n3 3agaqn (1.13) — (1.15) ¢ momompIo caexyo-
mero npmeMa. PaccMOTpHM MHTETpajgbHOE TOsKAecTBO I'prHa A obnactn ( Q), IpEMeHeHHOE
K QyHKROUAM U~ | Uy

aU. U,
(UoAUl——UlAUO) dQ == SS (UO :.\.41_' Ul 0

cto

s (1.16)

IToncraBuM B (1.16) Bripaskerne AU, ms (1.13), Bupamenne AU, n3 (1.12), Beamanay
dU,/on wa (C) m3 (1.14), U, ma (O) ms (1.15). VYurem rak:ke, 9To Ha moBepxHOcTH (C)
dUy/on — 0, a sa moeepxHocTH (0) U, = 0. Torma m3 (1.16) nomywaem BHpameHHe AJIA
HMHTEpecyIOmell 100aBKY @,:

o = {2 SSS Us (v - VU) dQ - SS pctBUGR dS} -
Q C

J=2 )g) Ug dQ

ITpeoGpasyem (1.17) x Gomee yrobmoMy BHAY. PaccMOTPHM TOMIECTBO
div (vU®) = U2 divv 4 2(v-yUy) U, (1.18)

ITonarass, 9To NCTOYHAKE B 06beMe OTCYTCTBYIOT, a Ta3 MOKHO CIMTATH HECIKIMAEMBIM
maa v/ c <€ 1, saramogaeM, aro div v = 0. Tormga mpm momomu ¢opMyns OcTporpaicko~
ro — Taycca un (1.18) momygaem

2 S§§ Up (v + VUp) dQ == CS§O v UgtdsS (1.19)
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Haxee, m3 Toro ¢arra, gro ma mosepxmoctu (0) dymrmua U, = 0, ciemyer, 4To
dU,y [ dey,p = 0 (3m€CH e4,0 — OPTH, KacaTeIbHEE K moBepxHOCTH). IloaTomy

aZ-JO . an . an an

Vara (1.19) n (1.20), moxyumm m3 (1.17) ocHOBHOE BHIpaskeHHE [ NCCIELOBAHUA yCm
TORINIBOCTH CHUCTEMEL

c ’ v 0

3Hech YMHIILIEHHO He MPOM3BOJNTCA COKPAINEHHAsA HA ¢, ITO0H BEIEINTH Ge3pasMepHbie
BeanduHH OcB 1 v, / c.

B nureparype MMeIOTCsS OTAeIbHEIE YacTHHE ciaydam dopMmydasl (1.21) mas mpocreiimeit
OIHOMEpPHO! 3a/ladd W /Is NIIMHEIPHIECKOH IPH OTCYTCTBUH IIOTOKA.

W3 (1.21) cremyer, 9TO [AiIA HCCIEeJOBAHMAA T'DAHUIE YCTOHYHMBOCTE HYKHO B3HATH:
1) akycTWiecKHe CBOMCTBAa MCTOYHHMKOB (B); 2) 3HaueHme HOPMAJbHOH COCTABIAIOMEH CKO-
POCTH OCHOBHOTO IIOTOKA' Ha I'pamHmIe 00JacTH (v,); 3) aKyCTHUIeCKOe IIONe B OTCYTCTBHE
HMCTOYHNKOB B CcTOKOB (U).

Ecam I'm w, > 0, mponecc ycToiums, ecnu Im o, < 0,—Heycroiume. ITogaras /m o, =
= (, MO}KHO HAWTH T'DAHUIY YCTONYMBOCTH CHUCTEMBEI

OcraBroBUMCcSA MOApoOHee HA PU3MIeCKOM cMEIca e Brpaskerns (1.21). ITepeoe ciaraemoe
ONMHCHBAET B3aMMOJENCTBEe 3BYKOBEHIX BOJH C MCTOYHMKAME THIA CTE€HKA. B 3HaMeHaTele
CTOHT BHpasKeHne J, IPOMOPIUOHAIbHOE TOJIHON HHEPruy 3BYKOBEIX Koiebammit B ofbeMe.
Ypcanrens TPONOPHMOHAJNEH IOTOKY aKyCTHIeCKOH DHEePrMM depe3 MOBeDXHOCTH C 3a He-
puon. IToToK BTOT cOCTOMT M3 ABYX ciaraeMsx. IlepBoe faeT MOTOK DHEPTHH, IePEHOCHMBIA
CaMHUMH BOJHAMH, BTOPO€ — OCHOBHEIM ITOTOKOM. T 0, 9T0 3HeprHsa MOsKeT H IOCTYNATh B IO~
JIOCTh ¥ YHOCHTBCA W3 Hee IPH B3aMMOJEHCTBHH MCTOYHHKOB ¢ AKYCTHIeCKHM IIOJIeM,
xopomio n3BecTHHIH fakT. [loHATHO TaKkKe, 9TO OCHOBHOM IOTOK, BHXONAINWE N3 IOIOCTH,
yHOCHT 3BYKOBYIO dHeprmio. Ho B BEHpa)kemmm (1.21) 3awiiouer m He 09eBHAHBIA 3apaHee
$aKT — 3BYKOBaA DHEPI'WA MOKeT I'eHepHPOBATHCS OCHOBHEIM IIOTOKOM, BXOAAIINM B Iyd-
HOCTHh BONHH fAaBiaeHuA. (Tak kKak B mcTouHmMKAax v, < 0, BRJIAJ COOTBETCTBYIINX Wie-
HOB B Im », orpunarenen.) Ha ofmyI0 BO3MOMKHOCTh TAKOil IeHepPAlWH BIEPBHIE YKAa3al
Paein [4].

Paymen0ax moKasaj TAKyl0 BO3MOKHOCTh N3 DHEPreTHIECKHX CO00pasKeHHWH A Ofi-
moMepHOro caydas [°]. IloggepxkHeM, 9TO XOTA IeHEPALHsA IOTOKOM BBIPayKaeTcA depes HMo-
BEPXHOCTHEII MHTErpajl, OHA ABJsIeTCS 00beMHHIM (AaKTOPOM, CBSA3AHHEIM He ¢ I'DaHNIHHEIME
YCJIOBHAMY, a ¢ KOHBEKTHBHEIM WIEHOM B BOIHOBOM ypaBHeHNMH. OTMETHM TaKsKe, 9TO B He-
KOTOPHIX CHOeNMAaJbHHEIX CIyJasaX HOTOK He OKA3HBAaeT BIMAHUA HA YCTOMUMBOCTH CHCTEMEI
B IeIOM. JTO MMeeT MecTO, KOIZa

Bropoe ciaraemoe B (1.21) ommceBaeT B3amMojelicTBHe IIONA ¢ MCTOYHMKAMH TUIA OT-
Bepctre. IlepBEIi 4iIeH B YNCIANTeNe faeT MOTOK 3HEPTHUH, IePeHOCHMBI Yepe3 MOBEPXHOCTD
O BOTHAMH, BTOPOIl — OCHOBHEIM IoTOKOM. Hak yiKe ropopmiochk paHee, B pabore [2] ymy-
meH WieH v, [/ ¢ (0U,y/ 0n) 2,onncHBAOmMUl TeHePAlNI0 3BYKA IIOTOKOM, BXOJAMMNM B IIyd-
HOCTH BOJIHEI CKOPOCTH I YHOC SHEPI'HA IIOTOKOM, BHIXOAAINNM U3 9TO# mydHOCTH. OTMETHM,
9T reHepalys, ONMCHBaeMas STHM WIEHOM, CBS3aHA ¢ I'DAHMYHHIM yciaoueM (1.15), T. e.
ABISETCS TOBEPXHOCTHEIM 3(QeKTOoM.

ITpenmoxenHsId GopManIma3M MO3BOIAET JETKO IONYINTh HONPABKA K ¢opmyae (1.21),
COOTBETCTBYIOIVE PABIMIHEIM JOIOIHHUTEIbHEEM (AKTOpPaM, YINTHBAEMHIM B TEODHH IIPO-
mecca, €CJIHM OHW OKa3HIBAIOT ciafoe BIMsAHNE Ha AKYCTHKY, 9TO IPAKTHIECKH O0HTHO MMeeT
MecTo. JIerko MoKeT OHTBH yUTeHA HEOMHOPOMHOCTb CKOPOCTH 3BYKa, MOTJIOIMEeHNE B o0beMe,
o0beMHBIe UCTOYHUKH, X T. . HampnMep, ecIn yIecTh HOIJIOINeHNE IOCPEACTBOM KOMILIEKC-

HOM CKOPOCTH 3BYKA ¢ = ¢y <} i0 (0 <<€ ¢;), TO B KOHeTHOM pesyabrare (1.21) mosasmresa
MOIpaBKa

Q

Bugso, 910 morNIomenne Beerga cTabmInsupyeT mponece (BKAaR B I m @, MOJ0KATENEH).

®opmyna (1.21) aBToMaTHYECKH yINTHIBAET M TOT CIydall, KOIYla aKyCTHIeCKas IIPOBO-
JAUMOCTH HOBEPXHOCTH 3aBHCHT OT yria majemus BojEs (¥). [Ipu sToM caexyer aumb Gop-
MAaJbHO 3aMeHUTH B — B ().
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OTMeTHM, 9TO [JJA CIPABERIMBOCTH DPe3YAbTATOB IPeLJIOKeHHOro fopMantmsMa, Kax
yrasan A. JI. Mapronus, Boo6IIe roBops, He TOCTATOYHO JIOKAJIBHEIX HepaBeHCTB (1.7) —
(1.9). Jomxes OLITH BHIIOIHEHH TaKie MHTerpajJbHEE HEPaBEHCTBA, IOTydYeHHEE M3 KO-
meuHO# Popmyas (1.21). B camoMm fgeme, IPH BHBOZE IPERIIOIATANOCE, 9TO 0 <& M. ITO
BO3MOKHO, ecanm (cM. (1.21))

J(Dg

SS (fﬂ + pcB> UgdS <1 (1.23)
C

¢ \ (U 45 <1
w5 (a0 )5 <

Hanpmmep, mis DpOZOMbHHX KOTe0aHWi B NWINHAPUIECKOR IIOIOCTH, ¥ KOTOpoi Hc-
TOYHUKY PACIIONOKeHB! HA GOKOBOM MOBEPXHOCTH, a CTOK HA TOpIax, u3 omenku (1.23) mo-
JIy9uM HEpPaBEHCTBO

p

3recy I—amuna monoctn, d—pamamerp. Taxum ofpasom, Aist 09eHD JJINHHOLO LIWHIPA
HACTOAMAs TEOPHs He MOKeT OBITH TpuMeHeHA, (DUBMIECKH 3TO COOTBETCTBY €T CIIydalo, KOor-
Ja 9HEPrUsi, HAKOIWBIIASCS B CepeRUHe MOJIOCTH 33 IEPHOJ, He YCIeBaeT B TeUeHUEe JTOrO
TepUofla MEePEeHOCUTHCSI K CTeHKaM.

2. Bwmy:kgenusie Ronebanusa. BymeM monarats, 910 Komebannsa BosOyKIAIOTCA HA Tpa-
HUIle ITOJI0CTH IePHOAMICCKIM M3MeHeHneM CK 0poeTH oTToKa rasa. Taxoit caygail peanusyer-
¢s1 IpU BO3OY /RIeHUH Kouaebmiomeiicss MeMOpanoil miu cupenoit. (Caydail, Korga Ha rpaHUIe
obacTy MeHseTCs JaBjenue, MOKeT OBITH PACCMOTPEH TAKUM Ke 00pasoM.)

BwMmecro (1.3) 6ygeM uMerh TpaHHYHOE YCIOBHE

o0 o0 it
on — P Fev-VOIB(S)—A(S)e (2.1)
rae A (S)—aMIINTyZa BHHYKAEHHBIX KOTe0aHHH CKOPOCTH, BEeTMIMHA JOCTATOIHO MAajas,
XapaKTepHU3yoIIasacsa HepaBeHCTBOM

A/l (2.2)

Permenne nmeM B BYjIe yeTaHOBUBIIerocs mponecca ® = Ue*®!. Bamaua o maxommernn
aMmauTyAs U cBOJZUTCS TOTAA K PellleHNIO ypaBHeHus (1.5) mpu ycaoBusax

wo__ iwpBU—A (©) (2.3)

— —ieplU —pv-VU  (0) (2.4)

ITpu BriBoge (2.3) u (2.4) mpeHefperaeM wieHaMy BTOPOro IMOPAAKA MaJIOCTH, aHAJOTHI-
HO TOMY, KaK 3T0 ObU10 coenano Ipu BuBoge (1.14), (1.15). OrMerum, 4ro B (2.4) Bcdes LieH,
cofepsKamuil aMILIUTYLy Bo30y:KIeHNA A. ITo 03HAYAET, UTO T'eHepalls IPAKTHIECKH IIPO-
U3BOJUTCS TOMBKO MCTOYHIKAMI THIIA cTeHKA. (B caydae Bo30yskIernsa komebaHIAME TaByIe-
HUA CYIIeCTBEHHH, HAIIPOTHB, NCTOYHWKH THUIIA OTBEpCTHE).

ITpumennM Tosxmectso I'puHa K ¢yrrmuam U u G, toe G — MOKA MPOM3BOJAbHAS PYHK-
nus
oG U\

(UAG — GAU) dQ =

Q S

IMopcraBassa cioga A U us (1.5), dU/dn n3 (2.3) n U u3 (2.4), nmeem
( 2 210
UAG—[——CTG dQ — GWV'VUdQ:
Q

CCroG 0G<1 ay AN ou

(i0BU - A)] s + SS [% S v —@ %] ds (2.5)
6]

N3 (2.5) cnepyer, 910 pemeHue 3a7a4m A U CymeCTBEHHO PAa3INIHO B 3aBUCHIMOCTH
or Toro, 6yfer au w GAN3KOH K 9acTOoTe cOGCTBEHHBIX KOMe0aHIH IMCTO AKYCTHIECK 0l 3a/a -
am (1.12).
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Cayuai 1. BenmanHa @ He ABiIseTcsd co0CTBeHHOH Jactoroil. U3 (2.5) Bummo, uto U
TAKOro jKe MOPsIAKa ManxocTH, Kak 1 A. IIpeme6peras wieHaMu BTOPOro IMOPSAKA MajoOCTH,
moJyJaeM

SS‘gSU(AG—{— %G}d@:SSU q—dS—SSG —ds SSGAdS (2.6)

C (@) . C

Tax Kak G — mpomsBoibHAsA YHKIHs, To U ecTh TaK Ha3hBaeMoe 0000IIeHHOE pelle-
mue [%] samagm

(1)02 oU
=0 (9Q), —=—4 (), U=0 (0) @1

W3 (2.6) wiu (2.7) ciaenyer, 9T0 K0ne0aHNsI IPOACXOAAT TAK, KaK OYATO Gbl MCTOYHUAKH
H CTOKH OTCYTCTBYIOT. AMILIATYRA KONe0aHMA — Majias BeJMIMHA MOpsAAKa 4.

Cayuaii 2. Yacto o GaM3Ka K cOOCTBEHHOI JacToTe 0, 3axadn (1.12), 1. e. © = wy 401
(0; <€ wy). B aToM ciy3ae MmoskHO BEHOpPaTh G = U, rne Uy — pemenne 3aga3n (1.12). IIpn
9TOM (2.D) IepeXOofiuT B BHIpAKeHHe

P roU [ 1 oU \ i
Cov i e € [ Loas 2.8)

C o

ITocnenmee He ogHO3HAYHO ompefenser U, I03TOMYy BOcIOIb3yeMcs TeM (aKTOM, 9TO
U (r) = U, (r) const (2.9)

¢ TOYHOCTHIO [0 BEJIMINH IePBOr0 HOPSAJKA MAaJIOCTH IO cpaBHEHWIO ¢ U, ITO ciefyer us
paceMmorpenus 3amad (1.5),° (2.3), (2.4) meromom Dyphbe u pusMgecKH 03HadYaeT, 9To HopMa
BHIHYKIEHHEIX KOneDaHMA HA PE30HAHCHOH dYacTOTe TaKas jKe, KAK COOTBETCTBYHOINAs
¢dopma cBobomunx Konebammil. IloxgcraBiaa (2.9) B (2.8), HaiifeM const, a ciaeoBaTeIbHO,
u U (r). Ucnonssysa (1.19), (1.20), 3anumemM oxoHYaTeIbHOe BHIPasKeHMe A aMILIATYZEL
BHIAYKIEHHLIX KoJe0aHmil HA 9aCTOTe g -

—i—\\ AU, dS - Uo(r) [Sg (0B + Zn\Ug2ds +

AMIIIATYa TAaKUX Kome0aHMi HA MOPSAJOK BEINeE, 9eM B ciaydae 1, u HeceT MHPOPMAIHIIO
06 meroummkax. OTMernM, 9ro (opMysa BepHA TOIBKO JJif YCTOHYIMBOM cucTeMEbl. BOausn
PAHUIE YCTOMYMBOCTH 3HAMEHATENIh CTPEMUTCA K HYJI0 U pelleHNe B IpeHeOPe/KeHNH die-
HAMHA BTOPOrO IOPAJKA MAJOCTH TepseT CMBICI.

Jlas mpakTmdecKux meneil yaooHo nMeTh (2.10) B BemecTBeEHOH 3ammcn. [ad aMILInATy-
IIBI TaBIeHNA uMeeTcs Brpakenne P = — 1opU (Manbii wieE ~ v-AU 3mech omycKaeM).
YuTeM IIpu 9TOM TaK’Ke MOIJONeHNe B 00beMe, KaK 3TO OBLIO cleaaHo mpu BuBoe (1.22).
Ecan ckopocTh BHHYKIEHHHX K0Jle0aHnil CKOPOCTH MeHAEeTCA II0 3aKOHY ~ COS ®f, TO IaB-
JeHHe H3MeHAeTca ~ oS (0t — ).

Ilpu 5TOM aMILIATYRA HaBiaeHus P u cABUT $asp PaBHLI COOTBETCTBEHHO

\ v -
~2a0 \\\ 7 P dQ (2.12)
pe | remefyenmeas =g\ (), () o

Q
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3mech

pnon (1) ne(d). mmma () m()

OrMeTHM, 9TO BennguHa P, oTamdaercs: ot pemenns 3ajaqn (1.12) U, Tonbko HECymecT~
BEHHHIM IIOCTOSIHHBIM MHOKHUTEJEM.

Us (2.11) cnenyer, 910 OIPH Me[JIeHHOM (KBAa3WCTAIIMOHAPHOM) MHOIOKEeHHH De3OHAHCA
MaKCHMYM JOCTHraeTcs Ha JacTOTe Wg - Oy, ITe
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@®opmyast (2.11) — (2.13) MoryT OHITH IPHEMEHEHH I ONpefeleHHs AKYCTHYECKHX
XapPaKTePHCTHK HCTOYHAKOB BJ (0) m B; (w). [usa m3ydeHUs YCTOMYMBOCTH BA’KHO 3HATH
PeaNbEYI0 9acTh aKyCTHYeCKOH IPOBOAUMOCTH HA NOBEPXHOCTH THIIA CTEHKA I PealbHYIO
gacTh MMIeENaHCa HA HOBEPXHOCTH THHA orBepcrue. Hambomee ymoOHELDI B 9KCIepUMeHTAlb-
HOM OTHOIIEHWH METOJ OIPelelleHAs STHX BEJINUMH 3aKJII09aeTCs B ciefyomeM. MejieHHO,
KBa3UCTAIMOHAPHEIM 06pasoM, W3MeHAIOT JacTOTY BHIHY KIEHHHIX KoileDaHHU o TaKuM 00-
pasoM, 9ToGH cHcTeMa IPOIIA Yepe3 Pe30HAHC. IIpwm 5TOM aMILIHTYAA BEIHYKIEHHBIX KONIe-
fammii TPOXOANT Yepe3 MAKCEMYM, CHMMETPHYHBIA OTHOCHTEIBHO YaCTOTH ©g - @, W3-
(2.11) — (2.13) cuemyer, 9TO BellleCTBEeHHAS YaCTh AKYCTHIECKHUX XaPAKTEPUCTHK OJHO3HAYU-
HO OIpefieisieTcd, HAIPAMeD, IO MAPHHe Pe30HAHCHOr 0 MuKa (20%) Ha IOIYBHICOTE
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MENMBIE 9aCTH aKyCTHIECKAX XaPAKTEPHCTHK HCTOYHHKOB He BIMAIOT HA (opMy muKa,
a JIWIb OPUBOAAT K €ro CABHrY Io dacToTe. 1A O{HOMEPHOr O ciydasi TaKOil MeTOX ompefie-
JleHAA AKYCTHIeCKAX XaPAKTEePHCTHK XOPOIIO M3BECTeH B aKycTHKe [7].

@®opmyna (2.14) maeT MHTerpaNbHYI0 XaPAaKTEPHCTHKY HMCTOYHAKOB. I103TOMY, 9TOGHI
OIpefeInTh XaPaKTePHCTHKY OfHOI O M3 ACTOYHMKOB, HY;KHO 3HATH B 00IIeM CiIydae Xapak-
TePUCTUKH APYTHX HCTOYHHKOB. B cHequalbHBIX CIydYadX, KOrfa HCTOYHAKH THIA CTEHKA
PACIIOJIOKEHH! B Y3lIaX JaBJeHAA, a HCTOYHUKH THIA OTBEPCTHE B Y3/IaX CKOPOCTH, XapaKTe-
PHUCTHKY STHX HCTOYHHKOB MOKHO He 3HATh.
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