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AHHOTAIIHI

HM3yuaercs penakcauums CKaJlfpHBIX noael napamerpa
MOPAAKA M TMAOTHOCTH [IPH CBEPX3BYKOBOM JIBHKEHHH
¢ppouta azosoro nepexoga. Hccrenopann noaesbie
ypaBHEHHS [BHMKEHWS napamerpa MopAjiKa H BOSHOBOH
MoAH ¢ oOuIHM 3(dEeKTHBHLEM raMuibToHHaHoM. Haidine-
HO HelHHellHoe peuleHHe B BHae NAOcKoro ¢polTa.
Hccaneposana ycrolyHBocTh (pOHTA OTHOCHTEJILHO TpPEX-
MepHbX Bo3myuieHi. [lokaszana BoamoMmHOCTL noABAE-
HHS HEYCTOHYHBOCTH OTHOCHTEbHO BO3MYILLEHHH (poHTa
C BOJHOBBIM BEKTOPOM B MJOCKOCTH IPaHHILBL

© Hncruryr adepuod ¢pusuku CO AH CCCP

I. BBEJLEHME ¥ NMOCTAHOBKA 3AJAYHM

Pejakcaluus MeracTaOHAbHOH CHCTeMbl K TePMOJAHHAMHYECKH CTa-
GUJbHOMY COCTOSIHHIO MOXXET MPOHCXOAHTD aAub6o myTeéM TrOMOreHHOro
3apo/biIe06pa3oBanusi, JH60 3a CUeT ABHKCEHHA dpoHTa Gasosoro
mepexona. JlBHxKenue (POHTA nepexoaa YnpaBaAeTCs pasi caa6o
MeTacTaGHAbLHON CHCTEMbl YpaBHEHHEM TEMJONPOBOAHOCTH. Jlisi CHJIb-
HO MeTacTa6MJbHON CHCTEMbI TEMJONPOBOAHOCTb He ABJAAETCS KOHTPO-
JUPYIOIMM TPOIECCOM, W ABHXKeHHEe (POHTA MEpexola yrpaBAAeTCH
KMHETHKOH ()a3oBOro MpeBpalleHHss B MasbiX 3JeMEHTAX CHCTEMBL B
wameii pa6ore [l] mbl HccieloBasM ABHXKEHHEe (POHTA Nepexona B
CHCTEME CO CKaJsipHBIM TapameTpom nopsaka ¢(r, ) BOJH3H TOUKH
dasosoro nepexona I pona. Ilpu yuyere TOJBKO cOGCTBEHHOH KHHETHKH
napamerpa rnopsifika pejiakcauus @(r, ) ONHCHIBAETCH ypaBHEHHEM

_E?i:__]-ﬂ ﬁf’fIIE {1}
at S

rme I'=const pnasi paccMarpuBaeMoro cjy4yas HeCOXpaHsAKOILErocs
napamerpa nopsaaka. PyHKIHOHAJ H{¢} ectb 3¢ deKTHBHBIA raMHALTO-
unau cHerembl. Jlas aBHxKyulerocs ¢ponra ¢asoBoro mnepexopa Bbipa-
)eHne (1) cnpaBeisHBO M Ha (POHTE nepexosa, eci LIHpHHA dpoH-
Ta rg CYULECTBEHHO 6oJiblie MeXAaTOMHbIX JJIHH, YTO O3HAHAET «BJH-
30¢Tb» (asoBoro nepexona 1 poja K HenpepbiBHOMY (pa3oBOMYy mnepe-
xoay. B srom ciyuae



H{g) = Sdﬂf{d(vm)ﬂ— o iy mp+mﬂ} : (2)

npH4YeMm a/d~1/ro< /3% BygeM Takke C4HTATh BHINOJHEHHBIM KpH-
tepuii [uH36ypra — JleBaHioka MaJqocTH ¢aykryauui [2]:

Fatr
Gl L
e

rne a=a/(T—T.). Pemenne (1) onucbiBaeT pesakcalHi0 H3 MeTa-
crabuabHoit (¢4 ) (a3l B crabuabpHyo {(¢._ ). B cayuae majoro
h(h<<€he=2/3+/3-a*%/b"*) u nocrosuubix KO3)(PULHEHTOB B (HOPMY-
Je (2) cucrema (1) umeer npocToe peileHHe:

l|3=‘\/€¥ th( %f‘c-—fj)—i— :1%_

Hasi 6osiee peasMCTHYECKOrO ONMCAHHA HeOOXOJHMO YUHMTbIBATH
B3aMMOJeHcTBHe napamerpa nopaaka ¢(r, {) ¢ APYrHMH THAPOJAHHA-
MHUYECKHMH MOJAaMH (TemonpoBOAHOCTb, Aedopmanus H T. A.). Yuer
BJAHSAAHHA TeliooOMEeHa Ha pejakcalMio ¢ Obu1 nposefeH B cratbhe [1].
Kak Obl10 MOKaszaHo B 3TOM crartbe npH Gosibliod MeTacTabHJIbHOCTH
MCXOAHOH CHCTEMbl BO3HHKaeT OBbICTPO [BHXKYUIMHACA YCTOHYHMBBIH
dpout ¢dasoBoro nepexoma ¢ H3MeHeHuem Temnepatypol. Ilepexon
MaJioro 3Je€MEHTa W3 HayajbHOH (Pasbl B KOHEYHYIO NPOHCXOAHT MOUTH
apunabatuueck. [1pu npubauxeHnuu ckopoctH GpPOHTA K CKOPOCTH 3BY-
Ka CYLIECTBEHHYIO POJib HAayWHAeT MrpaTh B3aHMOAEHCTBHE nmapamerpa

nopsaaka ¢(r, {) v noas NJAOTHOCTH, T. €. NMPOUCXOJHT TeHepaiHs 3BY-

ka. Camo no ce6e 3T0O B3aHMOAEHCTBHE CBA3AHO CO CTPHKUHEH H Tell-
JIOBBIM pacuiupeHueM B cHcreme. llens npeanaraemoid paGoThbl — ONH-
caTb 3TO B3aWMOJAEHCTBHE B [IPOCTOM cjydyae JIHHEHHOH CTPUKUHH H
TEeNJIOBOTO PACLIHPEHHS ¢ MOCTOSIHHBIMH Ko3hduuuenramu. OCHOBHYIO
poO/ib HrpaeT MpOjoJbHAs 3BYKOBAs BOJHA. DP(PEKTHBHLIH TaMHJbTO-
HHAH NpUHHMaeT BHJ

d ag” byt
F, b, T) = {_“ 2'_“L L SO K
L, Ui - . & : ho~+ Popui+
K
5 g '}"’(uu) +ouwi(T—T+4) }: (3)

rjie u;— BEKTOp CMelleHusi, u;j— TeH3op aedopmauuu, T, —Ttemnepa-
Typa HauajbHOH Heae(OPMHPOBAHHOH (Pasbl, ¢ — KO3(DPHIIHEHT TENJo-
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BOoro paciukpenus, K—Moly/ib BcecTOpoHHero cxartus. [las nojed
napaMmerpa mnopsiaka, nepopmauud W Temnepartypbl Bmecto (1) moay-
yaem

s, AR (4a)
at g
L 5H
S A 46
Po— b = (46)
TO% RAT (48)
i

rae (46) ecTb ypaBHEHHE [BHMIXKEHHS YNPyro# ¢asbl ¢ MJIOTHOCTHIO po B
Helle(OPMHPOBAHHOM COCTOSIHHH. YpaBHeHHe (40) B npeHeOpeKeHHH
CTPHKLHEH H TeIUIOBBIM pacClUIHPEHHEM [EPEXOAMT B YypaBHeHHe LA
cBOOOJIHBIX 3BYKOBBIX BOJIH. OTHOCHTEeJbHOE H3MeHeHHWe o0beMa TNpH
NBHKeHMH (ppoHTa (ha30BOro mepexoja B Cpele ONpPEENAETCs ypaBHe-
HHEeM U= (p—pa)/po, TAE p—CKaJAAPHOE MOJE MJAOTHOCTH, OTCUMTHI-
BaemMoe OT po— IJOTHOCTH HeaedopmupoBaHHo# ¢asbl. B ypaBHeHHH
TeNJIONPOBOAHOCTH (4B) S sABAsAETCS MJOTHOCTbIO SHTPOIHH CHCTEMBI,
S=80(T) +Si(¢) +S2(ui), rae So(T)—ocHoBHasi TeMmneparypHas
yacTb MJAOTHOCTH 3HTponHuH, S (¢) =pe ¢ p=h/(T—To) U To—TeEM-
nepaTypod paBHoBecHoro ¢asosoro mnepexoga [ poaa,
So(uit) = — ou;—TepMOynpyrui 4ieH B njotTHocTH suTponuu. Coryac-
Ho (3) cucrema (4) npHmeT BHI

I} ?_—di(p+acp b+ h(T—To) —Pp, (5a)
]
b
f;_ﬁ —s?Ap+ BA@+oAT, (56)
ar+ §90 70 90 LAy (58)
al Do {

rae ¢— Tena0eMKOCTb, % —KO3(QdHIHEHT TeMnepaTypornpoBOJAHOCTH,
S — CKOpPOCTb 3BYKA; €, ¥ H S Mbl MPHMEM AJis MPOCTOTHl MOCTOSHHBIMH,
0JHHAKOBLIMH B 00eHX (asax.

OnpejelnM YCJAOBHsI, IPH KOTOPHIX HMeeTCs pellleHHe CHCTeMbl (5)
B suge ¢ponra ¢'(x—vit), p’(x—uvt), T'(x—uvt), ABHKYyLIErOcs €O

ckopocTbio v. Kak Oyser nokasaso B 1.2, y4yer' CTPHKUHOHHOrO 4JeHa

B ypaBHeHHsX (5a), (56) cyuiectBeH B HEKOTOPOH 00JACTH CKOpOCTeH
¢pponTa daszosoro nepexoia, OJU3KHX K CKOpPOCTH 3Byka. Temnepatyp-
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HOe BJIHSIHHE Ha NHHAMHKY (PpoHTa B 2TOH 06J1aCTH McHee CYILEeCTBEH-
HO, TaK KakK OBICTDPHIH Mpouecc HOCHT ajHabaTHYeCKHH Xapakrep, uTo
MPUBOJHT K MNEPEeHOPMHPOBKE KO3((PHUHEHTOB pasioxkenus Jianaay
[1]. TennoBoe pacuiipende B cuay JIMHeHHOCTH ypaBHeHu#l (5a), (50)
OTHOCHTEJIbHO BeJAHYHH p, T NPHBOAMT JHUIL K MONpaBKe K KO3PpuuH-
eHty cTpukuud PB. Takum obpasom, B Hacrosiuiedi paGoTe Mbl HCKJIO-
YHM H3 paccMOTpeHus noJie temiepatyp T u B ypaBHenusix (da), (96)
BMECTO OOBIUHBIX (M30TEPMHYECKHX) 3HAYEHWH KOo3(phHLHEHTOB Oynem
6patb UXx apguabaTHuecKHe 3HAYEHHSA. :
Bpesem GeapasmepHbie nepeMeHHble: JHHEHHBIH pasMep X B €IHHH-

uax \V2d/a ; Bpems { B eqununax 2/I'a, napaMeTrp nopsjka ¢ B e1H-
HHLLAX '\/ﬁ , CKOPOCTb 3BYKAa § B eJHHHMILAX '\/gd/l‘zaa , h B ennHu-
uax a**/2b'"* koapduument aunefinoil crpuxunu P B enunuunax l'a/2.

B 6e3pasmepHbix eaunuuax ypaBHeHHs Ha ¢(r, {), p(r, {) npumyT
BHJL

L.i; ’
a_';P =Ag+2¢—¢*) +h—Pp, - (6a)

1
2

2. YCTOAUYHUBOCTb NJAOCKOI0 #POH, A ¢A30BOI0 NMEPEXONA

Peiienue cucrembl ypaBHeHH# (6), oTBeuaiolulee Mjiockomy ¢GpoHTy
H HenedOpPMHPOBAHHOH (¢, ) thase, eCcTh:

pi=poe (7a)
i Ilr
pi=Vg th{Vg x—op) + DL, (76)
rue
5 o
g:l_l_ !l‘] = rI:.[:-;.-. M U:_lw [?B}
U —s 2 2 g

Pemenne (7) HMeeT CMbICA NPH  BBHIOJHEHHH  YCJIOBHSA
(h+2n\/g) /4g </g (necnuHona/bHAs penakcauusi ¢), B COOTBETCT-
BHH C 4eM Mbl OTpaHHUHBaeMCsi H3ydeHHeM pelienus (7) aaa n<c’
[lapameTp m onpepensier CKa4yoK MAOTHOCTH,

¥paBuenue (7B) 3apaer HeABHLIM o6pa3omM 3aBHCHMOCTh CKOPOCTH

6

ABHAKEHHA (POHTA OT BHEUIHeH cUabl v(h) (4N NOMEHHOH CTEHKH B
(peppomMarHeTuke /i —BHeIIHee MAarHuUTHOe T1o0Je), TPHBEIEHHYIO Ha
puc. 1. Mmeercsi obaactb noneii —h~ < —h<< —h™, aas KoTophix
He CyllecTByer peliueHdus cucrtembl (6) B BHae maockoro ¢poura. ilpu
v <u<s g< | dhpouT pasmbiBaerca (mupuHa dponta ~1/~/g>1).
Kpome Toro, mapamerp 8 PasjioKE€HHH IO KOTOPOMY MoJyuyeHo (7B),
nepecraer ObITh MaJjbiM (Ha pHc. 1 3Ta obJsacTb COOTBETCTBYET LUTPH-
XOBOH JIHHHH) .

V.t

Puc. 1. 3aBHCHMOCTb CKODOCTH [ABHMEHHH ¢ponTa (a3oBOro nepexoja OT BHELHero
noaa. llrpuxosoit nuuueil ormedena o61acTb, B KOTOPOH PeNaKCALHOHHOE pelleHHe

pujga (7) He onpegeaeHo. (éh/dv),_, =0, ii,ri—s'l_":'_'\ufrt]ﬂ .

HcenegyeM MHHeHHYI0O YCTOHUHBOCTE CHCTeMbl (7) OTHOCHTEJBHO
BO3MYLUEHHH ¢ H p:

¢ =qi(x — vt) + M7, 1),
p=pilx—0t) +-1(7, 1),

A,
L pr, (8)
JIHHeapH3ays ypaBHeHHEe (7) OTHOCHTeJbHO A, { M HCKJIOUAs H3 CHCTe-

MBl (8) oaHy nepeMeHHYIO, Hanpumep [, uMeem OINEpaTOpPHOE ypaBHe-
HHEe Ha A:

M= —04+:00n, (9a)

rae

A= %——;\—Qg(l—gth?(‘\/; (x—vt))) . (96)
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1f)’=2'r|£_"-ﬂk., Lﬁz'—:,——szfﬁ, (9B)

i fig
LU=3g (h+omie ) th(\fg (x—uvp) . (9r)

[IpaBylo uactb (9a) OGymem paccmaTpHBaTb KakK BO3MYLIEHHE [0
MaJibiM Tapamerpam fi, 1) HEBO3MYUIEHHOIO YPABHEHHSA

O (10)

Hasa pemenuss ypaBHenusi (10) mnepelipeM K HOBBIM ME€PEMEHHBIM
x'=x—vi, =1, cBSi3aHHbIM C JIBHXVLIHMCH ppoHTOoM; A Oynem
HCKaTb B BUJE .

}._,:E —L'x’_."lze —EEUT"F{:JEI:I e —.[.El I"’l . (ll]

rape o= iy —KOMIJEKCHass 4acrora, k , —BONHOBOH BEKTOp B
JIOCKOCTH, MEepIeHAUKYJAAPHOH HanpaBIeHHI0 JABHXeHHsi (ponTa.
VYpasuenne (10) umeer Bup ypasHenus lllpennHrepa ¢ noTeHUHaJbHOH
amoi [Temwnsa — Tesnepa. OHa HMeeTr 1Ba NUCKPETHBIX COOGCTBEHHBIX
3HAYeHHS

= 2 v? | . 2 u?
lﬁ]|:kL+—:1— H !GJé:kJ_—FT“{'Sg-
¢ COOCTBEHHBIMH (PYHKLIHAMH

F=\/3Vg/4 (chE@®)~* u f2=/3V2/2 sh(yz x)(ch(Vgx) ",

COOTBEeTCTBEHHO, 8 TdKXKe HEHPE[}I::IBHBII:! CHEeKTp

'E
—iwh, =k + = +Ag+k

fm;ZNkeik’x(Sth{'\/E x)—l—%_g'*lfﬂ-.’}ikxth('\/; ) )

rjae

2 7 2
N2 —4; (2( ks ) k: Y .
gl e G AT +2g)

Hmes BBHAY HCCleQoBaHHe CBepX3ByKoBoro peulenus (7) ¢ g=1, mul
yu/lH NpPH HOPMHPOBKe cOOCTBeHHBIX (QYHKUHH v< /g . Takum obpa-
30M,  BCE pelieHHs Hepo3myuleHHoro ypasHenusi (10) ycro#uusbl

(=0, v<<0).

HccnepoBanue Ha YCTOHYMBOCTb BO3MYIIEHHOTO ypaBHeHHs (9a) ¢
posmyulenrem (98), (9r) Takxke yno6HO MPOBOAHMTL B MEPEMEHHBIX - il
t’ (nanee Besje IWITPHXH onyckaem). OCHOBHBIM TNpPETEHACHTOM Ha
[OsiBJIEHHE HeYCTOHUMBOCTH SABJSIETCS NEPBbIH JHCKPETHbIH YDPOBEHb,
OTMeTHM, 4TO MNEpBbiH AHCKPeTHbIH YPOBeHb fiBJfAETCHA TOJJACTOYHOBC-
KOli MO/0# HCXONHOTO peilenust (76), T. e. npejcrasiasier co60H BO3-
MyuieHne (GopMbl FPaHMIb pasjaena (pas — MopQoaornueckoe Bo3Mylie-
nue (k,5=0) W BO3MyueHue ckopocrd rpanuubl (R =0). Hwmeer
CMBICJT H3Y4aTh TOJNbKO k° < g, LIS KOTOPBLIX MPHMEHMMA TEOPHsl BO3-
mywenni. Kpome Toro, BO3MYILEHHs ¢ k* >>g NOJIKHBL ONUCHIBATHCA
Ha aTOMHOM YpOBHE.

B mepBOM MOpsiike TeOPHH BO3MYILIEHHH monpasBka K COOCTBEHHOMY
3HAUEHHIO NEePBOr0 AMCKPETHOTO YPOBHA MPHHMMAET CJAEAYIOUIHH BHI:

+ oo
Ulw, B, v)= | [(x)Ufi(x) dx =
= 0o
- SR l P a° i
=—2og n | —— L (R-25)F— 1)
8 chi~/g ) ax” 7 chirjg x)

B mipaxenus (12) yuTeHo, uTO MaTpHYHbI# 3jieMeHT oU, OT BO3MYy-
menusi o0/ B mepBom mopsiiKe TeOpHH BO3MYILIEHHH paseH HyJawo. Bso-
nsi peficTBHe 06paTHOro oneparopa uyepe3 [BOHHOE HHTErpHpoBaHue,
uMeeMm (12) B ABHOM BHIE:

3 i { :

"1' \{IH -\/misgn_‘l_{uif,__ 32) kgj S.E

(ot TR
Ve = e

e

—w(- e i o

+g[P[— E(QM+'ylmzsz_+{UE—sﬂ}kQL 8. )_

Ne (v—s?)

o e s g el .2
Sl i vw 4+ ® s+ (' —sY)ks =1 } ¥
( 2g (o' —s?) )} -
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Uk, o, v)=—




rae
M(z) =42(2) —4z2—2,

P(2) =16 2*y/(2) — 162° — 82° — .,f:_ z,

V' (z) — Tpu-raMma-dynkuus. JlucnepcioHHoe COOTHOUIEHHE A Pelle-
Hua (10a) B Bune (12) ectb

o=k 4+ LJT + Ulw, £°,, ) . (14)

Ypasuenue (l4) —KomnaekcHoe BbipakeHHe, sBJSIOLLEECH (pyHKUHEH
OT KOMIJEKCHOH BEJHUYHHBI @, COAEPKHT B cebe HesiBHYIO CBfi3b v (R,
v), WHTEepecywollyi0 Hac. B mpoHcTpaHcTse k? —uv obaacTd HeyCTOHUH-
BOCTH OrpaHW4eHbl KPHBbIMH v(k*, v)=0. Tpu-ramma-pyHkuus ot
MHHMOTO aprymMeHnTa AeHCTBHTE/bHA H BblpaxKaeTcs uepes 3JeMeHTap-
Hble (YHKIMA. ITO MO3BOJAET MOJNYYHTb YpPaBHEHHs KPHBBIX, OrpaHH-
YHBAOIIHX 06JacTH HEYCTOHYHBOCTH, KaK pellleHHs CHCTeMb

B Voo i Lone
g 2 w|f£'2252n1_|ivz_52:| IEZLSL? ,.l.lll'g
4 L 4 4
' 27 3 £ 24
N 1) G
¥ shinz, shinz, pra sh®nz, sh®nzs [ )
3 Tk L] 3 0? =
(- ) o= 3 156
e 4(_5:—5}2 5 4 {(0v—35)s ¥ 2 (v —s)°s { )
rae
0 T H ST — 5
Zip= : r_l_f -~ .,
Mg (0? —s?%)

Jlnsi OKOJIO3BYKOBOTO [BHXKEHHsS MpeianosaraeMm z,,< 1. 3710 mnpeano-
JOKEeHHe cyulecTBeHHo ynpoinaer (15), H KOHEUHBIH pesy/abTaTr MOJ-
HOCTBIO corsiacyercss ¢ Hum. KpHBBIMH, OrpaHHyYMBaKlIIHMH 00JacTb
yCTOHYMBOCTH, OKasbiBalotcsl (CM. puc. 2)

2 9 ara _lya =& 3
g s 4
H
¥ T o5 gl ol a
s i, (L za) fn/s) (166)
4 (v—s5)°— 3n/4

10

L} ; Sz : :
Puc. 2. Xapakrep JiHHelHO# ycTOHYMBOCTH B mpocTpanctse (v —s) — &% . 3awTpuxosan-
Hasi obJacTs weycToiuuBa. BoAHHCTHIE MTUHUM OrpaHHYHBAlOT 00JaCTH, rie peuwenue (7)

He onpeaeneHo. &;=4n/s’, §;= \,ff_B;i,-f_f} ; ﬁgﬂ'\/g /2. \fﬁs‘ e =—_+—1J'nf2 .
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Puc. 2.

12

npuuem KpuBas (166) cOOTBETCTBYeT HEOCHH/JIHPYIOUIHM (Q=0)
PEUIEHHSAM. '

J1asi NO3BYKOBbIX CKOPOCTEH B HEKOTOPOH OKPECTHOCTH U INVIOCKHH
(hPOHT HEYCTOHUHB OTHOCHTEJIBHO W3MEHEHHA CKOPOCTH (k,=0). Han
[O3BYKOBBIX CKOpocTeli ABMXXeHHs (ponTa, OMTH3KHX K 00/1aCTH Heyc-
TOHYHBOCTH (HAa PHC. | —3TO IWITPHXOBAas JHHMS, HA PHC. 2— BOJIHHC-
Tasi JHHHSA), K AJHHHOBOJHOBOH HeycTOH4YHBOCTH 100aBJifieTcs Mopgo-
JIOTHUECKAsi KOPOTKOBOJIHOBas HeyCTOHUMBOCTb, pasmbliBaiolias (ponT.

[Ipu CBEPX3BYKOBBIX CKOPOCTAX OJH3KHX K S (POHT pacilibiBaeTcs,
o6HapyxuBas MOP(OJIOrHYecKylo HeycToHuuBOCTb. s 0oJjee BBICO-
KHX CKOpOCTEeH [BHIKeHHA (pPOHTA YCTOHYHBOCTb 3aBHCHT OT 7). Jas

r

s3> > ﬁs“ cyllecTsyeT o0sacTb CKOPOCTeH, Tjie peajiH3yercs 0cCo-

6bifi peskuM, Korga (pPOHT HEYCTOHUHB OTHOCHTE/ILHO k* W3 KOHEUHOro
1Manasoda BOJHOBHIX BekTopoB (puc. 2 (a,6,8)). CkopocTe 0co60ro
pexxuma Bcerfia Gosbuwie vy (cM. puc. 1). Pexumbl ¢ euie Ooaee
BHICOKHMH CKODOCTSIMH  HMEIOT [UIHHHOBOJHOBYIO HEYCTOHUYHBOCTD,
Kotopasi HcuesaeT npH v=max(v,, vs) (puc. 2). TepmoanHAMHYECKas]
YCTOHUMBOCTb HAYAJBHOTO H KOHEUHOrO COCTOfIHHH TpeOyeT BhiMOJHe-
HUS HepapBeHcTBa d¢./0h= 0. 3TO0 YyCJOBHE BbLINOJHAETCH NpH

18] <VYn/(g'’*s) =85 rae d=v—s. Ho 8; menbwe O3 ana Beex
spauennii 1. Takum o6pasom, aGcomioTHasi YCTOHYHBOCTL (POHTA
(azoBoro mnepexofa (yCTOWYMBOCTb OTHOCHTENbHO ManblX BO3MYyNIE-
HUH) HWMEeT MeCTO TOJbKO JUI TEepMOAHHAMHUYECKH YCTOHUYHUBBIX
HAYAJbHOTO H KOHEYHOTO COCTOAHHH,

Henunelinas craiusi pPasBUTHUsI HEYCTOHUHBOCTH TpeGyer oco6oro
paccmoTpenusi. OxHuaercsi, yTo HeJWHEHHbie YJIEHbl HOCHT JAHCCHNA-
THBHBIH XapakTep, TOrAa POCT HEYCTOHUMBOCTH OCTaHAB/IHBAeTCs Ha
KoHeuHo# amnaurtyzae. [lnnHa BOJHBL B MJOCKOCTH IpaHMlUbl pasjaesa
BO3MYIILEHHOrO (ppoHTa onpeaensercs rapMOHHKOH k', umelouel Mak-
CHMAJibHbifl HHKPEMEHT HapacTaHusl B JHHEHHOM MPHOIHKEHHH. IBu-
JKEHHE CBEePX3BYKOBOTO (hpoHTa CONPOBOMKAAETCS YEPEHKOBCKHM H3Jy-
gyeHueM . ¢ £ ,. B0O3MOXKHBIM CTAaHOBHTCA OOpasoBaHHe CTPYKTYPHl Ha

rpaHuue pasnena das.

DKCMepPUMEHT H HEKOTOpHIA pacuer B crenHalbHOH CHTYallHH
CBePX3BYKOBOTO [BH)XeHHMSi HOMEHHOH CTEHKH B opTotdeppuTe NpOBELEH
B pabGore [3], rae noJiydeH ocobbiif peuM cO ChelHaibHOH CTPYKTY-
po# dpoHTa.
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