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B paGorax [1, 2] B mpuGauskenunm HAEATBHON KUIKOCTH IOIYYeHEl pe-
3yJIbTaThl, OMMCHIBAIOIINE PA3JIUYHEIE PEKUMBI PACIPOCTPAHEHU BO3MYIeHUI
npu ucKpusienuu (QpoHTa ymapHoil BoiaHEL, OZHAKO YACTHHIA cIydail 3TOl
3alaud, OTBEYAIIUIA OJHOMEpPHOMY BO3MYINEHNI0, He HCCHE[0OBAH paHee H -
paccMaTpuUBAETCA B NEPBOM pasfielie HacTOsAINeld padoTsl.

Ilpn BEIxOme 3a paMKu UpHOIMKEHUA HJeANbHON MRUJKOCTH 33ja4a 006
YCTOMYMBOCTH IIPOAHAJIM3MPOBAHA JUINbL I CIa0BIX BOJH CIRATHA B BASKHEX
cpefiaX, OIUCHIBAEMBLIX MOJIeJIbHBIM OJHOMEpHBIM ypaBHeHHeM DBioprepca
[3, 4]. Bo Bropom paspene craThum JOKA3BIBAETCS. OXHOMEPHAs yCTOMYHMBOCTS,
CTANMOHAPHHIX YJAPHBIX BONH jja Oojlee IMHPOKOTO KIACCA MOJEINbHBIX ypaB-
HEHNH TrupOfUHAMUKHA BA3KOHU Cpenbl.

T'papnunsie yciaosus urpamT Ba)KHY pOJb U B IpobieMe YCTOHYHBOCTH
CTANMOHAPHBIX BOJH TOPEHMA. 3[ech, MpH I0J00HMu Ioledl KOHNEHTPamud M
TEMIIepaTypPhl, 3afada CBOAUTCA K peIIeHNI0 HEeKOTOPOro HeCcTAalHOHapHOro
ypasmenusa [lpemunrepa, a BomHOBasg (PYHKOMS TEeOPUH TOPEHUA B -OTIAYHUE:
OT KBAHTOBOl MEXaHWUKH MOKeT HKCIIOHEHIMAJILEO pPAacTH Ha 0OecKOHeYHOCTH.
B cBAsE ¢ 3TEM TpagUIUOHHEI mogxox (5, 6], cBa3aHHBIN ¢ IOHCKOM COG-
CTBeHHBIX (DYHKITHi I HCIOTb30BAHUMEM UX XapaKTepPHCTHYeCKHX cBoiicts [7],
MOJKET OKazaThbcAd HEJOCTATOYHBIM. 3 3aKI0UMTENLHON dacTH 'paboTsl pac-
CMATPUBAIOTCA MOJEJM, [ KOTOPEIX PEaRNusd, OTCYICTBYA B HAYaIbHOM
COCTOSHNUY, IPONCXOUT BOAU3U HErO.

YcroiiunBoCTs PASPHBHBIX TEUYEHMIL

IIycrs HeBo3MyImMeHHAA yAapHAs BOIHA JBUIKETCA IO IOKOAINeiica cpeje
¢ BomHOBOI D >0 m MaccoBoil CKOPOCTBI0O U B HAIpPaBIeHMH OcH . Ee Bajk-
HBIMM XaPaKTePUCTHRAMHU MABIAOTCA CKOPOCTE 3BYKAa 3a M Imepeqn (PpPOHTOM
c=D—u)M™" u ¢, <D, a raxme Beamuuna y,= (dp/dp),(D —u)? rnme mpo-
M3BOJHAA IJIOTHOCTU O IO [aBIeHWIO p B3ATA BAOIL yAapHOi aguabarel. Icam
IpH HAJOKeHWM BO3MYINEHHUs KOOpAMHAra paspeiBa xz;(t) ompemenserca u3
yemopusa z(t) = Dt + ne™**, 10 Majoe Bo3MyImeHHue XaPAKTEPUCTUK CPefbl:
3a PaspLIBOM CIeLyeT HCKATh B Bume ~exp (—wwt+ily), roe v —1, y—z —
—z,(t), | — BOXHOBOII BEKTOP BO3MYINEHWUSA,  — YaCTOTA BO3MYINEHM.

B npumsareix 0003HaueHMAX pesyIbTAT JHHEAPU3ANUM HCXONHOH CHCTe-
MBI ypaBHeHU# rugpopmHamury [1] sanuceiBaercs B Bume cmcTeMBI

o+ (D—u)l)?=c, (1)
20 =[o+ (D—u)I(1—1). (2)

OrMeTuM, YTO mOMEMO IPsSMOr0o Mcmoab3oBamusa Qgopmyn ms [1] pma oxmo-
MepHOTO ciaydas dkBuBaieHTHas (1), (2) cucrema MoskeT GHITL HOXydYeHA H C
IOMOINBI0O TOYHBIX COOTHOIIEHWHl Ha pa3phiBe, MOMOOHBIX BHIBEACHHLIM B [8].

Cucrema Bcerma mMeer TpumBuaibHOe pernemme o — 0, I1=0, coorser-
cTByloImee casury mpoguis wak meraoro. Cormacmo [6], Taxoe pemenue cite-
IyeT MHTEePHPETHPOBATH KaK yCcTolumByio Moxy. OrpaHuumBasAch, Kak OOBITHO
[1], o6macreio M <<1, MBI JOMIKHEI HCKIIOYHTH pellleHHe, OTBedamollee Y =
=M—1, =0, {¥0. Ogmaxo orciofa eme me ciexyer, uro npu D > c,,
D —u <c¢ BomHA ¢ mIOCKUM (PPOHTOM BCErja YCTOMYMBA, KAK 3TO BHITEKaeT
u3 cooGpaskenuii 06 ssomonuornoctu [9]. OrasbiBaercs, CyIecTBYIOT BHIPO -
JZeHHEIE CIyd9ad, Korja (popMalbHOe NIpPHMeEHEHHe 'TAKOr0o poja coobpasKeHnmi,
OCHOBAHHBIX Ha CPaBHEHHM UYUCJIA IIapaMeTPOB, ONPEeAIONIAX BO3MYINEHIe,
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1 UMCa TPAHWYHBIX YCIOBHii, He ONpaBAaHO. B STHX CIydYaAx dYMCIO HE3a-
BHCHMBIX TPAHHYHBIX YCIOBHH YMeHBIIaeTCs M BO3HMKAOT HETPHBUANLHBIE
pemenns cuctembr (1), (2), mosBolsA0IIe HOTHOCTHIO WCCIENOBATH BOIPOC
06 O{HOMepHOil YCTOMYMBOCTH.

Ecmm Im (/1) =0, To #3 Buia BO3MYIeHMii W YCJIOBHI €ro CIaganusa
opa y— —o (Im!<<0) Beireraer, uro mupu (w/l)>0 Bomma ycroitumsa
(Imw <0), a opn (0/l) <0 — meycroitunsa.

Ilepseiit crywait peammsyerca mpu ¥ =2M-+1, xorma (0/l) =(1—M).
Bropoit caywait — npu x ——Q2M+1) n (o/l) =—U+M). Toura yx=
= —(2M~ 1) orBevaer opgHOlI W3 rpamul 06JacCTH ABYMEPHO HEYCTOMIIBO-
cru, Haiijennoii B [1], mpuuem mnposememmbii B [2] HemocpemcTBeHHO mIA
9TOil TOUKH pacueT CBUETeNLCTBYET 00 YCTOWYMBOCTH BOJNHBI C IEPBOHAYAMb-
HO WCKpUBIeHHHIM (porToM. Takmm 00pasoM, paccMOTpeHie KIAcca OHO-
MEPHBIX BO3MYIIEGHUi1 II03BOJMIO NOMOMHUTL 00acTh abCOMIOTHONR HEyCTOMYNn-
BOCTH yJapHBIX BOJH B THAPOANHAMHKe MealbHOH JKEAKOCTH ONHOH TOYKOIL,
€ yUeToOM KOTOpOii 9Ta 06IaCTh ONMCHIBAETCH HePaBEHCTBAMH

y>1, 5 < —1+2M). (3)

3mech ciefyer OTMETHTL, YTO CBOICTBO YCTOMYMBOCTH pa3pblBa B Mare-
MaTtuueckoir qureparype (mampumep, B [10]) TpakTyercsa B MHOM CMBICHE, YeM
HCIIONb3yeMOoe 3[eCh yCIOBHME HAJIMYNA MaJblX 3aTyXalOIIMX BO BPEMEHH BO3-
Mymienuii. XoTda IPH 5TOM yAAeTcs YYUTHIBATH M HeamHelHsIe 3P¢erTsl, MOI-
HOCTHIO IIPOAHAJM3NPOBAHO UL ypaBHEHUE

ov/ot + c(v) - dv/ox = 0. (4)

B wacrHOCTH, MIA CTANMOHAPHOI YRAPHO BOJHBI ¢ TPAHMYHBIMHI YCIO-
BHAMH
vz =—o0)=1v,>0,

(5)
v(zg=-+o)=0
Tpu BHIMONHeHNN B mHTepBate 0 <X v < v, HepaBEHCTB
0<dc/dv<K, cc=clv >D>¢(0)=c.>0 (6)

B [10] mpomemomCcTpUpOBaHA YCTOMYMBOCTL B YKA3aHHOM CMBICIE.
CrnexTp MaJbIx BosMylleHHmit gga samadu (4), (5) ompepensercs Bbipa-
ReHneM
o/l=c.—D,

mpaBad 4acTh KOTOporo B cmiy (6) momokmTendbHA, 4TO CBUIETENBCTBYET 00
YCTOMUMBOCTH W B MCIIOIb3YEeMOM HAMH CMBICIE 9KCIIOHEHIIMAJIHHOIO 3aTyXa-
HAA aMIVIATYIbl BO3MYILEHMII.

YeroituuBOCTE YI2aPHO-BOJIHOBEIX CTPYKTVP
¢ KOHEYHOI IHPHHOH (POHTA

IIpu BeBOge ycioemit ycroitumsocru (3) Kpome mpepmososkeHuii 0 Ma-
JAOCTH BO3MYIIEHUA M CTAIMOHAPHOCTH HEBO3MYLIEHHOH BOJHBI NPUMEHANOCH
mpubnuKeHne MAEANbHOR REUAKOCTH. BBIXOM 3a paMKHM 3TOro MpPUOGIMIKEHUS
OPUBOAUT XK IIOSBIEHHUIO B 3ajade MOIOJHATEIBHOT0 pPa3MePHOro mapaMmerpa
(mupunst PpoHTA CTANMOHAPHOR BOJHBI), BIMAIOIIET0 Ha CIEKTP BO3MYIIe-
Huil. Y4er momo0HOr0 BAHUAHHUA, IIOMMMO CAMOCTOATEIBLHOIO TEOPeTHYECKOTro
3HAYEHHHd, BasKeH B cBeTe oskcmepumenrtos [11, 12], ykasmBamommx ma BO3-
MOKHOCTL pacmmpenus obaactu (3).

OpHako TPYAHOCTH, BCTPETHBIINECSA TIpH aHaan3e CHOPMYINPOBAHIOM
opobiaeMbl [aXke B CPABHUTEJNBHO IMPOCTOM CiIyuae Hueambroro rasa [3], mema-
0T Teaeco00pasHBIM B KauecTBe IEPBOTO 9TAlA MCCIEJOBAHMA oOparneHne K
MOfIeILHBIM cHCTeMaM, 0600manIluM ypaBaenue (4). 9T0 ypaBHeHHe IIHPOKO
HCIOAL3yeTCs I ONMCAHMS PasHOO0PAa3HBIX BOJHOBBIX IIPONECCOB, B TOM
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uncie u B3peiBHOro mpomcxosmenus [13]. B (4) npemeGperaercs Temmusoimu
spperTaMu U ABIEHHEM OTPAKEHUs BOJH, 4 aKyCTHYOCKUe BO3MYIICHHS TBI-
JKyTCA UL B OMIOM HANPABIEHHU cO CKOpocthio ¢(v). O6obmennoe ypasHe-
HUe, BKIIYAMIIee IOCTOAHHEIT Koadduument sgdeKTuBHOil Ba3rocTii p >0,
MMeeT BHUJ

[a/0t + c(v) - 8/0x — no*/6z*lv =0 (7)

U, DOMUMO IIepPeYNCIeHHBIX OrpAaHWYeHI, HAKTABIBAET YCIOBHEe OHpejeleH-
Holt Mamoct# BssrocTHBIX addertos [14]. JJorasarembcTBo ycToitumBOCTH
cranuoHapHbIx pemienuit sagaun (5)—(7) cocraBiseT OCHOBHOE COMEpHKaHIe
3TOr0 paspgena paboTh.

Ilocne BBegeHUA HepeMeHHOM

tE=x—Dt (8)
3ajlada o cranuonapmoMm mpodmie v,(E) cBOmUTCA K KBagparype
pdv/dg = plv,) — Duv,,

rae (dp/dv) =c(v); D =p(vy)/v, u BcmenctBue BHIyRIocTH p(v) HpoduUIBL
MOHOTOHEH.

B wacrmoctw, aua mpocreiimeii peamusanum ycaosuit (6) — ypasmenus
Boprepca — ¢(v) = v, W HeBO3MYyIIeHHAs BONHA OINNCHIBAETCA BHIPAMKEHHEM
{4, 6l

v,(8) = v,/2[1 — th (v./4p) (§ — Ep)], (9)

COBIAJAOIIUM ¢ H3BeCTHBIM pesyibraroM [9] Teopuu cialbix ymapHBIX BOIH.
Ilprn mamoskemmm Bo3Mymienus permenne (7) wmmercs B Buge v =uv,+
+ @(E)e~*, u mocime mpeHeOpe)KeHHsA WIEHAMH IODPAAKA Y~ IOJY4UM JHHeii-
HOe ypaBHEHNE ¢ IepeMeHHBIMH Rod(dunueHTaMU
{ a2 d dc (vs\!
+lc(s) — Dl +—=19=¢£9 (10)

U TPAHUYIHEIM YCIOBUEM

¢(E = *00) =0. (11)

Oynrmusa @,(E) = dv,/dy — pemenne szagaun (10), (11) mpn ¢ =0 (¢ —
co0cTBeHHOe 3HauYenye) U, OTBeYasd CABHUIY KAK I[@I0r0 MOHOTOUIOTO HpoQu-
Jg, He obpamiaercd B HYJb Mpu KoHeuHbix §. [uas JokasaTenncTBa ycToium-
BOCTE [OCTaTOYHO HOKa3aTh, uTo cpexu Beex pemenmii (10), (11) wmsmrmm
sHauenueMm Re e obGmamaer @o(E).

ITpousBojss 3amMeny nepeMeHHOI

o

b (E) = ¥ () exp - 8 [D —c (v)] dE, (12)

smecro (10) momywnM ypaBHeHHe IIPeXNIrepPOBCKOr0 THUIIA

+5 v =¢\. (13)

B orTamume oT 3amau KBaHTOBOH Mexauuiu permeHuns (13) MoryT Bo3pacraTh
npu |e| - co. Onmerka sxcuoHeHNHanbHOTO coMmuoziurens B (12) maer orpa-
HUYeHHe HA CKOPOCTh 3TOTO POCTA

=0 | o, g,

P exp
14
o (14)
T 2p 0, o= —oo.
Mssecrra Teopema [7] o ToMm, 4ro B miacce (pyHKI(HIl, PABHBIX HYJIIO Ha Ipa-
Hune 00JacTH, OTCYTCTBUe HyJell ABIAETCA XaPAKTePHCTHYECKUIM CBOHCTBOM

P exp
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mepBoit cOOCTBeHHON (YHKIMM OIeparopa LIPeAuHTepPOBCKOTO THmA. XOTA
QyERUEA P, TOCTpoeHHAA 13 @, coraacuo (12), cmamaer mpu I&l —> % H
YIOBIETBOPsieT YCIOBHAM TEOPeMHl'; NPUHININANBHAS BO3MOKHOCTH BO3pa-
craHus cOOCTBEeHHBIX (DYHKIMH He I03BOJAET HEIOCPEJCTBEHHO Ha DTOM 3Ta-
Ie IPUMEHUTH YKA3aHHYI0 TeopeMmy.

OfHAKO ecIm IIOKasaTh, YTO U3 IPEJIIOIOKEHUS O CYLIECTBOBAHUM pe-
menna P Kpaesoit samaun (10), (11) ¢ Ree <0, rme (/o) #* const, BeITEKA-
eT DKCIIOHEHIUANbHLIl cmaf | mpu [El — oo, 10 fmamee OGBIYHBIME MeTORAME
TEOPUM CAMOCOIPSKEHHEIX OIEPaTOpPOB Jerxo yGeguThbcs B BeIIeCTBEHHOCTH
¢ H cxomumoctu (UIYPHPYMOINUX B JOKA3aTeIbCTBE TEOpPEMHl HHTErpaloB.
Torma Teopema CTAHOBUTCA IPUMEHMMOA K (YHKIUAM { M P, OJHOBpPEMEeH-
1O, T. e. IPEIION0KeHNe 0 cyIiecTBoBamum P 7 P, ¢ Ree <0 ;osxmo, m gma
¢ = @, peanusyerca MuauMaiabHOe Ree = 0.

Ecan acmmmroruky pemeruit (12) mpnm § - oo mcrath B BHJE COOTBET-
crBeHHo P ~ exp (A = E&). TO

=T ) T
B cuny orpammuemumit (14) mpu momyuiernu Ree <<0 BEIGOD A. OIIO3HAYEH
I TpPUBOJUT K BHIOJHeHWI0 Tpebyembix mepasemcrs Rely <0, ReA_ >0,
ofecrreymBa0IUX crmaj \p Ipu l&| —> oo,

Taxum oGpasom, B obmieM Buje AOKA3aHA YCTONUMBOCTL CTAIUOHAPHOTO
npoguna BonH cKarus B Mmozenn (7). OcoGeHHocTu 3ajaunm IpOM[e BCETO
OpOWLIIOCTPUPOBAaTh Ha IpuMepe ypaBHeHHA Dioprepca, miIs KOTOPOTo
c(v) =v u Bce coGCTBeHHBIE (YHKIUE JOIYCKAIOT AHATUTHUECKOE IIPEICTAB-
aenue. B srom cmyuae, memompsyst (9)—(13) u momaras z=uv,&/(4p), E =
= 16 u’e/v;, = @ ch z, umeem ypasrenme

[—d*/dz* — 2/ch*z— (1 — E)]y =0 (15)
¢ IPAHUYHBIM YCIOBHEM IIpu |z] — oo
Pe~ ' — 0, (16)

ITommyo orBeuatomero £ =0 pemenua v, =ch~'z 3amaua (15), (16)
uMeeT cOOCTBeHHble (PYHKIUIN BUA

Yo = ch z - d/dz(e**/ch z), (17)
rne a*=1—FE; ReE> (Ima)?.

EcrectBeEHO, uTO HMEHHO MECAMOCONpPSIMKEHHOCTL 3afadyll BLI3Baja Ha-
Iuue KOMIJIEKCHBIX COOCTBEHHBIX 3HAUEHWUH U HeCOBIAJieHHe 4YucIa HyJei
u BoMepa cobcrBemmnix (ymriumit. [lockompry (17) mpencrasuser coGoil 06-
mee pemeHne (15) mpu E 70, TeM caMbIM JaHO elle OAHO JOKA3aTEILCTBO
YCTOMYMBOCTH CTAIlMOHAPHOTO IpOHIA B ypaBHeHHH DBroprepca. I10T (axTt
BBRITEKaeT U M3 TOYHOTO peUleHHs 3afauu [{omm ¢ yveroM HelAmHeHHOCTH
[14], a pma Mampix Bosmymienmit om 6bnuT moxyuer B [3, 4]. Ommako mpu
pacuere cuexrpa B [4] me paccMarpuBamach BO3MOMKHOCTL pocTa 1 Ha Gecko-
HEYHOCTH, B pe3yibTaTe uero OpuIiM onyimeHs pemenus suma (17) ¢ Rea#+ 0.

CyiecTBeHHO, UTO pelieHus OJHOMEPION 3aJauyl HMCIONb30BaIiCch B [4]
Kak cucreMa 0asmCHBIX (DYHKIMN [IPH OmpefeleHUH CABHTa HU3IIET0 YPOBHA
B paMKax aByMepHoOro o6o0mmenus ypasHenus Dioprepca. Ilosromy cymoiecrso-
BaHNE DKCIOHEHIIMAIbHO PACTYUIUX OJHOMEPHBIX BO3MYINEHUI, HeydTeHHBIX
B [4], numaer moxasaTembHoil CHIIBI OCHOBHOII BBIBOJ 8TOif paGOTHI 0 ABYMep-
HOji HeyCTOHYMBOCTH CTAIlHOHADHEIX BONH CKaTua. TaxuM o6pasoM, mase
IIpH IpocTefinieM BapHaHTe MOJAEIBHOIO YyPaBHEWUS IJs YyAAPHBIX BOINH ¢ KO-

! JlorkasareabcTBO [7] HEmOCPeJCTBEHHO MEPEHOCHUTCSI ITa CIydail paccMaTPHBAEMEIX
B pafoTe HOTEHNUAIOB, 33JAHHLIX HA (ECKOHEYHOM HHTEPBAJe, eCIN HATOKATHL HA KIACC
(yHKOU yCclIOBHe KBAAPATHIHON MHTEIPHDPYEMOCTH HA STOM HHTEDPBAIe.
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He9YHOH IMUPHHON (HPOHTA BONPOC O [OBYMEPHOH HEYCTONYUBOCTH OCTALTCH
OTKPHITHIM. BBupmy TpymHOCTE#, BCTPOTUBIIMXCA NPH AHAAUTHIECKOM MCCIe-
TOBAHNN BOIIPOCA, B3J[€Ch, IIO-BUNMOMY, Iei1ec000pasHo HCIIONb30BATL YIC-
JIeHHBIE MeTO[bI.

YeroiiunBoCTh P PacHpOCTPaHEHNN ILIAMEHH

Paccmorpum pacmpocrpamenue mIaMeHH II0 OfHOPOJHOI Topioueil cMechm
7 JacTHOH peanusanuu TepMoau@@y3HOHHOr0O MEXAHN3Ma, KOTJA CHCTeMa
MONHOCTBI0 XapaKTepHuayercs OJHOH BeIHUYWHON 0, yEoBIeTBOpAMOMIIeil ypas-
HEHHUIO

00/0t = = - 0°0/0z* + F(0), (18)

Ife % — IOCTOAHHBIN KosP@uruent mepenoca; F — QYHKIUA UCTOYHUKA.
Xora ganbHedmuil aHadn3 MOPOGHO MPOBOJUTCS s MOJENH, OMMCHIBAIOIIEH
uzoTepMmiecKue IaMeHa (0 — ROHHEHTparusa), mMpu 2TOM OGCY;RIAETCI TaK-
Jie IPUMEHMMOCTL pe3yJabrara U K CIydYan IIOfo0us TeMIepaTypHOro X KOH-
IeHTparuonnoro moxeii [5, 6].

ITycts rpamnvuHBIe YCIOBUS HMEIOT BHJ

0(z =—o0) =0,, Oz =—)=0_>0,. (19)

Bynem paccmarpuBaTh MOMeNm, UAaCTHHIHR ciaydaiti KoTopeix msyuem B [15],
riae Ha F He makiampiBaeTcsl ycaosue o0palieHHA B HYAb HA KOHEUHOM y4acT-
Ke BOam3m HavanbHO@ TeMmeparypsl. Ilpm yemosmax F(0,) =F(06-) =0,
F(0) >0 musn 0, <0 <<0- m meobxomuMoii rmagkocTs F 3ajaua 0 cTammoHAp-
HoM mpoduie paspellnMa IIPM KaykKAOM 3HAYeHNH BOXHOBOH cropoctu D = D,
[16]. 9ror mpodhuns MOHOTONEH U ONMMCHIBAETCS YpaBHEHIEM

D - d0y/dE + % - d*0p/dE* — F(8)p = 0.
Cuauaina, caexys [5, 6], Gymem uckars Bosmymienma smpa ¢(Ele™* ma dome

craruonapuoro pemrennd, rie ¢(E) yaosmeropser yerosuam (11) m ypabme-
HIIO

—et

d2
‘ ¢ = &0,

%:@—D—UE—Fé(OD)

seasmomeMycs apagorom (10). Ilocae mpeobpasosamus ¢ = exp [—DE/(2x)]p
IMeeM ypaBHEHIE HIPEIUATEPOBCKOr0 THIA

P = e (20)

¢ rpagmuEbM yerosmeM § exp [—DE/(2x)] = 0 mpn [E] — oo,

BeckoHeYHO MaaoMy CABECY COOTBETCTBYeT pemieHne ¢, = d0p/dE c
e =0. Oyaruua J, = exp [Dc/(2x)l¢ ofpaujaerca B HyIb TOIBKO IPH § =
— ztoo y gBaserca pemenmeM ypasnenua (20). OpHako Tak KaK IDaHUYHBIE
VCITOBHUSA I p MOIIYCKAIOT POCT IIpll & — . TO OTCIOfa elle He CIefyer, 4TO
¢ =0 — MEHAManbHOE COOCTBEHHCE 3HRUEHHE.

IIpuMeHEM TOT #e HpHeM, YTO W B IPEALIAYIIEM pasfele: IPeJTONORIM
cymecTBoBarle co0crBerHOM ¢ynrnun ¢ ¢ Ree<<0 m acEMOTOTHKOI

~exp AE mpz & — o, Torma us (20), moxaras Fg (0 = 0,) = a, umeen
A2=(D/2x)*— (a+&)/n. (21)

Ecau a =0, 710 Bcuay ycaosua Red < D/(2x) meobxomumo Beiopars ReA << 0.
YeraHOBIEHHOe CBOMCTBO CHAjaHdsA W OfecmeumBaeT BO3MOZKHOCTH IIpHMeHe-
HEnA TeopeMsl [7] o xapakrepuctmueckoM cBoiicTBe mepBOH coGCTBeHHOI
QYHKIUE, YTO B MONHOH AHATOTUN C IPUBEJIEHHBIM 00CY#KJeHHeM NIPUBOMIUT
K BBIBOTY 00 YCTOHUMBOCTH cTalfioHApHON BOJHBL mpn a = (.

EcrecTBeEHO, 4TO H3I0KEHHOE BbIIle [OKA3aTeIbCTBO HEIIOCPEICTBEHHO
HepeHOCHUTCsI I ma paccMOTpeHHYIo B [5, 6] Momeasb ¢ HeHymeBHIM IapaMeTpoM
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orpesaunsa. [Jmsa 5Toro cirysasa HeoOXOMHMBIH IOMONHATENBHBI IO OTHOIIE-
HE0 ® [5, 6] amamus mpoBexenm Ha OcHOBe MHOH HapaMeTpu3anuu B paGoTe
[17]. TIpm a>0 menocpencrBenno ms (21) He BHITeKaeT cmaj QYHRIHH ),
coorBercTByoIneii &€ <<(0 u rpammumbiM ycaosuam suma (11). Ilpemcramuser
HHTEpec BOIPOC O TOM, B KaKoii Mepe HeOOXOJMMO H3MEHHTH TI'DAHMYHBIE
ycaoBmsa, 4To0bl u auaA ¢ >0 obecneuuTs obpaimeHme P B HyJIb IpH § — oo,
910 Oypmer mocTUrHYTO, ecam BMecto (11) mamomuTh mpm g — o Gojee KecT-
KoOe OTpaHUYeHNe, HallpEMep

nE s
%— v D — tax § l<const. (22)

«BonrnoBag ¢gyurnusy mpum ycmoum (22) MOMKHA YXOBIETBOPATH ACHMIITO-
THYeCKOMY HEpPaBEHCTBY

¢ exp

(23)

13 KOTOPOIo caMmo 1o cefe He ciledyeT paBeHCTBO wic = o) = 0. Ogmaxro como-
crasmenne (23) m (21) mpm & <0 BHOBL mpumsoguT K BHIOOPY ReiA <O,
u TpebyeMoe i YCTOMYMBOCTH PABEHCTBO BHIMOIHAETCS.

Ycmosue (22) mHTepmperupyercsa caepyiomum obpasom. Ilpm § — o cra
— D+ VD ~tax

2%
(me paccMaTpuBaerca efMHCTBeHHAs WMHTETPajblHas KpUBAsg, OTBEYANOIIAS
sHaKy «MuEyc» mepen ropuem [15]). Ilosromy orpammuenme (22) crogurca
K TOMY, 4TO BO3MyIneHWe, paBHoe mpu ¢ =0 ¢ymrnun (), He moKHO HpH
JOCTATOYHO GOJNBIIAX £ IPEBOCXOUTH BO3MyIaeMylo Qyrrnuio 0,(E).

Ilockompry momoOuble jJKeCTKHe YCIOBHA paHee, HACKOILKO M3BECTHO
aBTOPY, B JHUTepaType II0 YCTOMYMBOCTYM HENMHEITHBIX BOJH He 00CY:RIAINCH,
To Goablllag YacTh MaTepuala H3JI0KeHa MPUMEHHTEIbHO K TPAJUIUOHHBIM
yeaosuam  (11). Ucnombsosanue yciosuii (22) I03BOJAET BHIIENUTH KIACC
GYHRIUA, 1A KOTOPHIX YCTONYMBOCTD SKCIIOHEHIMANBHO 3aBUCALIIX OT Bpe-
MeHH BO3MYINEHHIl 3aBemoMo mMeeT Mecro u misa a > 0. U3 cmocoba moxrasa-
TeJIHCTBA OUEBMJIHO, UTO IIPH HTOM MOKHO HECKONBKO 0Caa0uThL yciosue (22),
3aMeHAd KOHCTAHTY B ero IpaBoil uyactu (PyHKI(Hedl, BospacTaiomiell mpu
& — o 10 CcTemeHHOMY 3aKOHY.

OrMernM, uTO MOJIYYEHHBIE PE3YJAbTaThl HU B KOeil Mepe He IIPOTUBOpE-
vyar BeiBomaM paborwi [15] u rumorese, oGeymmaemoit 8 [18], o meycroituuso-
CTH B OIPEfeJeHHOM CMBICIC JIA MOJeJeil, JIOIIYCKAlOIIUX HelpepPhIBHEIIL
HaGop BOXHOBEIX cKopocreil. Ilogo6mas HeycToHUmMBOCTE He OBLIA YJIOBIEHA
[ajKe IIPU IMOJXYYeHHOM A KiIacca (PUHUTHBIX BO3MYINEHUI peIleHUN HeJIn-
meiimoit samgaun Hommu [19]. Kpome Toro, muneapusoBammblil amamus 3agadm
Kowmn npu orcyrersun 5SKCIOHEHIMANBHO PACTYIIUX CO BPEeMEHEM peIIeHmi
He 0043aTeJbHO NPUBOJNUT K 3aTyXaHHI JI000T0 HAYAJXBHOTO BO3MYIIEHHS,
YTO CBSA3AHO CO CIEKTPAJIBHBIMH CBOHCTBAMH COOTBETCTBYIOIIUX HECAMOCO-
NPsOKEHHBIX OMEpaTOpPOB, OIPeNeJAION[NX NPOCTPaHCTBEHHOe paclipefereHnne
BO3MYIIEHUIA.

OcHOBHEBIe Pe3yJbTaThl HACTOAIIEl PAabdOTHI COCTOAT B CHELYIOIIEM:

1. B paMrax rujpogMHAMUKH HAEANbHOW KUTKOCTH pelleHa 3agada o
CIIeKTpe OJHOMepPHBIX BO3MYILEHUII YAADPHBIX BOJH B CPeJax ¢ IPOM3BOIbHBIM
ypaBHeHUEM COCTOAHUS.

2. Jlna wmacca OJHOMEDPHBIX YPAaBHEHUI MOJNEIBHOH Ia30MUHAMHUKH IIO-
Ka3aHo, UTO BBeJeHMEe BA3KOCTH He HApyIlaeT YCTOHYMBOCTH BOJNHBI CIRATHA.

3. laa Mojenu TUNA IEIIHOTO H30TEPMIUYECKOro INIaMEHU OIpejesIeHbl
DOCTATOYHEIE YCHAOBUA YCTOMYMBOCTH SKCIOHEHIMANBHO B3aBUCANINX OT Bpe-
MeHU BO3MYIIEHHUII.

B sawmouenue aBTop BBIpaskaer OgarogapHocts J1. B. Aaprmmynepy sa
MmoJiesHbIe 06CYEAeHus PaboTHI.

nuorapuoe pemtenne 0p(E) crpemuTca K HYIIO~ eXp
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KOJIEFATEJIbHASI PEJTAKCAIIUA TBYXATOMHBIX
MOJIERYJ — AHTAPMOHNYECKIX OCHILIATOPOB
B BOJIBIIMAHOBCKOM TEPMOCTATE.
OJJHOKROMIOHEHTHAA CUCTEMA

B. M. Boaozxos, O. B. Ckpebrosg

(Yeprozonosra)

Hapsamy ¢ MeTojaMm KBAHTOBOII MeXaHHKH M CTATHCTHRH (cM. HmOApPo6-
Heiit 0030p [1]) upm pemenunm B3amau Koneb6aTeNbHOH KUHETHKH IIOIe3HBIM,
a WHOTHA U G6Gojlee IIPENIIOYTUTENBHBIM OKABHIBAETCH HCIONB30BAHME RIAC-
cuueckoii nuddysnonHoi Teopuum KouebarenpHOl penaxcanmu [2, 3]. Tax,
npoBefieEHoe B 2] uccieoBaHume BOIpoca O IPHEMEHHMOCTH RUPPY3HOHHOTO
ommcanus KojebarenbHO-mocTylaTeabnoit (V7T)-pemakcamum adrapMonmue-
CKIX OCOMJUIATOPOB TOKA3aJ0, YTO 00JACTh NpUMeHeHHs KJaccudecKoi pud-
¢y3HOHHON Teopuu 3HAUUTENBHO IIHpe, 4eM YaCTO MCIONb3yeMOTo Kiaccude-
CKOro Ipeflella OMHOKBAHTOBHIX ypasHeHmil GamaHca. [JuddysuorHoe ommea-
Hpe KodeGaTeIbHOH pemakcanui aHTapMOHHYECKHX OCIIIIATOPOB € YUETOM
roxebarerpHO-KomeGaTenbEOT0 (VV)-06Mena (Kak oOJHOKBAHTOBOIO, TAaK WU
MHOTOKBAHTOBOr0) fiaHo B [3], rme moayueHs! KuHeTHYeCKHe ypaBHEHHH M UX
K03(PPUIMEHTHI; pereHne KAHETHUECKUX YPABHEHUI, T. e. cOGCTBEHHO KUHe-
THYecKOoe MCCIefoBaHMe, He BXOAWIO B 3amady paborst [3].

Kumernueckasa samaua 3HAYUTeNbHO yIpoljaercd (DM COXpaHeHHH BCeX
CYINeCTBEHHLIX UYepT Ipolecca) B ciydae pelaKcalliy Majof mpuMecH HepaB-
HOBeCHHIX B HAYQJbHBII MoMeHT (Hampusmep, BO3OYIKIEHHBIX) MOIEKYJI
B PAaBHOBECHOM Ta3e TOTO ;Ke cOpra — Tepmocrare. TaKoro THna HepaBHOBEC-
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