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I. BBE,nmnw. 

B noc.!(e,llHee Bpewr 6.IlRI'o.napJI IIIl'!pOROMY paCTIpoCTpaHemUO MATO.l[OR HfI! 

JIlIIHeftHoa t1iH3HRM CYIl\eCTBeHHoe PR3BHTHe nO~HiR F.JIRCCI.fIieCRM Teop lUl MfIT

ROft MO.I[H TIpH CTPYK'!'YP~ iflaaOBH"( nepe'Xo.nR,,{ I . l1cc.l!e.l[OBaHHe pR.I[a MO,ll" 

~eft nORRa~1l0, ~TO 'XRpaRTepHoft ~epToft ma30B~ ne~fI!,,(O,llO~ THrra CMe~eHlUI 

HB~eTCR B03HHRHOBeHHe Po oKpecTHocTH TO~H nepeVO,llR F.JIRCTepOB ~~eI'O 

nOpJI~a, npe.nmecT~ yCTaHo~eHH~ ynopR,IlO~eHHOI'O COCTOHHHR. ITPH 

3TOM RpHTllftIeCIWe nOBe,lleHHe ctl:CTeMii onpe.ne.lIRfI!TCR .ItHHaMHROf' BHpTY:urbHHX 

.l[OMeHHllX CTeHOK - 06.IIRCTeft, pa3,1le~1OIlIWI: ~TH F.JIRCTep H C pa3Ho~ opHeHTR

ItHen napaMeTpa nopR~a. B pealThHY"< RpMCTaJlJIa'X pacrrpe,lleJr!!HHe CTeHOR l': 

P!'X rrpOH~eHl':e P Ha.611Jl}{aAMY"< B ::IRCrrepHMeHTe Be.I[H1fHHR,,{ onpen;e.lIReTCR ,Ile

(f>eRTaMH CTJlYRTyJlH. IIo::lToMY npH BWlCHeHl'Il'! pO.1IH RJIaCTepOB B ,IlHHaMKRe rf'a
30BY"< nepe'XO,lloB He06"(0,llHMo yqMTHBATb BJrRRHl':e Ha HM'X 9TH"( .I[~RTOB, 

HaH60Jree n O.ll'XO.llRmHMH ,IlnH PRCCMOTpeHMR 9TO," aa.na~K HBJrRDTCR Hl':3KO

pA3MepHHe (O,llHOMepHHe it KBaaHOro~oMepHHe' CHCTeMli, ~ ROTOPH"( RJraCTep

HaR RRpTlma Rl'JIReTCR HRH~OJree y l'l "!.ItH'l'P..IIT,F QfJ , BBl1.IU' CWI:bHO pa3IDiTIDC Kpli

Tl.flieCR~ TJIYRTYRD.Kn, III p, TO JKS BpSMJ! B03MOJiiliO SS MaTSMaTMlliSCKOa HCCJIS.IlO

BaHMe. B 3TOM c~ae CTeHlm K,71RCTepOR OrrHCHBRIOTCR COJrKTOHOnO,ll06HHMH 

B036YM.1leHHRMH - RHHRaMH, H 3a.lla~a CBO~TCR R K3yqeHRD BJfRRHHR Ha HHX 

BH3BaHHOI'O ,IleffieRToM B03MYMeHHR. Pa3~e RCneKTH 3TOft npo6JreMii B CBR

3H CO CTPYRTYPHHMH ffia30 BHMM nepe'XO,llRMM HCCJre,llOBaJrHCb B pJI,Ile pa6oT/2-5~ 
ITPH 9TOM paCCMRTpHBanIlICb CT~OHapHHe .Ile~p'RTH, CTpYKTyJla ROTOPH'X HA 

MeRRJfaCb CO BpeMeHeM , B pe~ibTaTe ~ero OCTaJrCR He38Tp OHYTHM p R,Il 

B~~HH"( .l[lIR TeOpK~ BO~OCOP, • HaRCHO, ~ FaRO~ MApe ,Ile~FTH BJIlI!R~ 

Ha RJraCTepHHe RBJrAHMR, B ~aCTHOCTH, RaROER pOJrb peJraRCaQRK ,Ile~KTa Ha 
rrpORBJreHHe RJIaCTepHoft ,IlHHaMKRH. HSH3BaCTHO . ~aMHqeCROe nOBe,lleHHe OT

.IleJrbHOI'O ,Il~RTa ~ HeJfKHe~HO~ 06JrRCTH ffiaaoBo~o nepe'XO,lla. IIOMHMO ::ITOT'O 

MaJrO H3yqeHa 3aBHCHMOCTb OT BOJrHOBOI'O BeRTopa, ROTOPaR OTpa~aeT npOCT

paHCTBeHHH8 Roppe~ B CHCTeMe . 

B HaCTOgm8a pa60Te HCCJre,llOBaHO ~e H~CT~OHapHH'X - pe~8KCM

PYIXIIHX l(8ffieRTOB 3 aMemeHJIIR Ha .mrnaMHRY IIJq1TYRJfhlt~ .ltOMeHHVI: O'l'8ijOR B 

O,llHOMepHoft CRanRPHOft MOl(ftJrM ~4 - rrpOCTe~meft MO.l[eJrR OTpYRTYPHOrO ~
30BOI'O nepeXOl(I'I.. R pfl3l(8Jl8 2 n OJlY'lftHH YT'1l'flH8 R1'1Jr ~KM~HKiI MOn PlJlIf 11 y c

TaHo~eHO COOT~eTCTBHfl lo'I8l1JO' "03MOllU~HMH 'J1ImftMl1 ,n~ifl'n!.ToR TI TflpMRHnJ: 

TeopHH l(HHaMH'JOlI ~m"TP;l'/ n TenpJIlI K'pl'/1·.,~tIICJ(WK .RMtllIIMA. R p1\~)1~.,a 1'10 

cJre,nOBaHI) l\JllUU[M 1't )1~f(TOfl nil ifooJlMY O:rflllJ(~ .. nO.1IY'1flllH yr.JlOlllUl 1"1 

KpeIl1I8Hli1l C Y'lOTOM H:.llumo,ut1"0 'l'JUHI MOlllJU' U'I'O Jl I~\ \I .v.[tt'~TmlJl '1'1 

pH. B paa.lleJr9 i\ nOJl)"I flllII I ' '''l(lItPHHM'{1lI 

(fJOHOHHyil ~ rOJlJIC'I'OYHOBCKylJ MO.ItH .l'err,eR'l'OB B p elmMe 6HCTPO'lt W !'le,ll.JTemrofi 

pe.JIfU{carum, B pa3.neJIe 5 o<Sc~amcj! rroJIY'lemme pe3yJl';,'I'aTH • 

2. MO,1(FJJJ) 

PaCCMOTpUM O.llHOMep HYJO MO,neJIb C/¥YR'lYPHo-HeYCTO~KBOI'O O;nHOOCHor o 

RPHCTaJIJl8 C o,ItHo1\ ,Ile/f'eKTHOf. ~eftKoft .6( r aMli!Jrh'l'OHll:aH TaJ<on CHCTeMH 

3aumneM B mr.D.!" 

[ mS: A B 'f 1. I 10/1, 	 .' kH= I '2 - 1- 5". +7(S., i'i( 0 Jt1n,(·S.~- ~ nl) + 
l1:tllu h*tfo 


, -). 


+ mJ6n~_4-,(/' + 8J/1 + 1- "\" 'ye! (s _6 )LnoZ '" II() it II, "L nfl, n j 

n. (n 

r,ne S... , "ho - JIORaJIbfllie ROpM8.!lbHHe Roo::!.1tBHaTH, OrrHcllBaKl!in'!e ROJre

6aRB8 	OCROB,ol H ,Ile~RTBO~ ~eeR C Macc~m ~ w ~~ COOTBeTCTBeHHO. 

:Inn' II' 1 - CWIOBile nOCTORHRHe M8l!Mo;a:ei!cTBJIUI' ~eeR M8TPmnI MeJIl1111 • 

~ co60l! III C ;a:e~RTOM. lliTPKX Y CJMMH B (I) 03Ba~aeT cYMMKPoBaHHe no 

6.1Il!l1aAnmM coce,ItRM: A ' B > O. 
B TepMKHax TefPliIH .D;lm8Mlffilll pe.meTlUI ;a:etf-eRTHaR ~e1bta MOU T 6!ll'b 

ReCXOJIbRHX TlIIlO~6 • EcJm: AJ L:. 0 , TO TaKoR ,Ile<!ieJ<T smJIIleTOH CT86I!

.ll1L'lJrpy1l!lllM, JIIJ!H "lIecT1O!M" . np1l! Ad > 0 H l'8JtOM COOTROmeHl!l1 I'Jly6l1H o~
HO~acTlNlDlX nOTeBIllIaJrOB Va ('" A.4/4 B ) J! 1'j ( '" Ati4 B ), 
~TO B ;a:e~RTHO~ ~eJme MQ!:eT IIpO'HCXO.JtHTl. CMemeHll:e S8 c~eT ee B3811Uo

,ll'.eftcTBIDI C c oce,JVO.m , ,Il~eJ<T RB.3!lllaeTCR "MHl'RIDI!". ECJIJI Vj »11: H 

B0 3MOMHY nepeOpHeRTanKH B o~o~aCT~OM nOTeRnda.Jre, ;a:e~RT ~eTCR 

Pf'JIBRCHpyQllRM, B npOTUBROM c~ae - 8aM0pOlleHHllM. !eCTlIl'le B wtrlUf.e ,Il&

t!'eR'I'll H8SIlBSDTCR TaJa:e COXJl8lUlD!l!l1IM CHMMeTpWIl, a 98MopOllemme - s:apy

mamntMH CBMMe'l'pilil ~e<fJeKTaMl'I, PeJl8RCIqlYJIIIIH8 ,Ile<}leRTY MOryT OTHOCHT'bCR K 

nepBOMY jfJill! BTOpO)'~ 1'!S 8'l'KX ltByx nmOB B S8BHCHMOOn! 0'1' COOTHomemm 

BpeueR peJ!lU<c.ann ,Ile4leK'J8 II -spelleHl! R'a6JlIUtemtl! . 06lRHO 1!X O'l'1l00SlT R 

CO~ ClDIMerpRil Jle'fJeltTSM. / 

TIpJl' nep8xOl(at Tl!ns CMllmeHrul (E 'JM , / A -; !I. /A» 1) nep eveH-

HHe 51\. "'MO ~Rll:IOTCJ! sa IlpOTUem nOCTOItHHo! pemeTKJ! f" J( Tor 

,Ila B (I) WOImO ne~P~ 'It Renpe'lImnOMY npe.tteJIY. B 8TOU CJl';TCia1l n~ae!A 
YPBl.:Hl!ro;Jl ~eKi..n. .1t1IH nOJfell Ol.lelIiem !! B1!,l{e 

r ~# - f.(J~ , Cf l·+ Orr = h eA<f' (-,'(.t.J f ) -

CPc/ (;(- Xi) [ if(>;J t) 'f~ ( )(d J ) ] 	 (2a) 
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~d ~~ - CL- itd +~f1/ -+- OJ c(;rI h&Xp{-t'(.tJt ) :0 

- J dX¢J( X- XdJ[ Cf'd (XJ,fJ- (f{X/ t) ] > (26) 

r~e BBe~eRH 6eSpa3MepHHe nepeMeHHHe 

(f' -=- g {i37A ) ettA = ~~8/A' 7 i =t'iAlrn' 7 X=- x' {A'fo e£, 


(L = AJ/A ) (, =- BJ/B :- ¢ d (x- Xd) =- !iJ( X- KJ) / A 


a=¥'/~Am' ) w-::v.J'/iA/m ', h =- h' VBIA~ 
B ypaBHeHH1O( (2 ) BlUIlO'II!IHH qJreHll C 3aTyxrumeM r :II ref ,ROTOPHI!I 

~HOMeRO~OrKqeCR~ orrzCHBaDT rrponeCCH panaRC~ B CHCTeMe. 

PemeHHe ypaBHe~ (2) 6~M i CR8Tl> no T80pI'!H B03MYV~~, rrpe~-
CTaBJIIlII TIMe cMemeli:Rft B <%JopMe •B : 

If(X,t} = tfo(X) 1- U(i)( XI t) + u(2}r K, t) ) (3) 

s,n:eCb 'fo (x) - CTamWHapHoe pemem ypaBHeJrn1\ (2a) H (26) B O.ItROpo~
HOM cJIY'lae, orrpe,lte.nnmree nO~OlKemre panaOBeCBR R'leftRR , a u(i)(><A )'" £ 
Ii! {,{(J.)( 'i/O", E2.. - B03MYl1leHKIl 3THX pemem , XapaRTepR3YJOlIlIIe cImyRTYa

nKo!ffille atJxIleltTH. ,I!.Jm ypaBHelOOl (2a) pemeFme Ifo ( X) PlMeeT CTaH,lJ;apT-

HHn BH,lt CTanHOHapHOro KffRRa 

Cfo (x) =- thJ)(- K.)I{z ) 
(4) 

r,lte X.. - Koop,mm8Ta IleHTpa IUmRa . 

JJ.mr ypaBHemm (26) pemeHBe {foJ ( Xd) lml!leT pa3RH! rum .IVDl 
pa3Jm11l1HX TKIlOB .ne{fleRToB. B CJlY"Iae lIeCTRor o ( Ad ..( 0) I'! MlU'Roro 

(Yod = SdxYJ {x- xJ)A J > 0 ) ,lte{fleRToB (foJ(XtJ) = o. JJ.mr PeJIaRCl!

pynmero ,lte{flex Ta nOJrOlleHBe paBHOBec~ TaRae PaBHO Hy.HD. OT~e ero OT 

~ npe~ THOOB ~e{fleRToB COCTOHT B TOM, qTO K3MeKReTOR x apaRTep 

.n;mI8MI!KI'I ~TYan;d. B ~ae 3BMOpOXeHBor o f.*ItTa ( -y" »Yo .
:ttl'« A~ ) 'fo,, (XJ}= ± l(B/A){A~-!foJ)IBd = {fod 

TaRHM 06pa30Y. rrpl'! nepexo.ne It RerrpepHBHOMY Dpe~8~ MY npKXO~ ~ 

CJIY'Iae COXP8llllJlllKX CI'IMM8TpHll ,lte~RTOB ( 'to'; =D)R 98,1{1l'Cfe 0 ~e{fleRTax 
TJID, "CJlY'laIHa1I TeMIleparypa " ( no TepMmlO'IOI'Jl!lll TeopIDI 1q)IJTl!'Iecmx KBJIe

Ed 9/ ) . B cJtY1iae lite HapymamtHX OKMMeTpIDO ~etJleRToB ( Cfod I- 0) B03lU1J(8

8T sa.na'la 0 ClilCTeMe C .ne{flel<TaMH JtBYX THOOB: "c.nyqa1mrur TeMIl8paTYPa" n 

"c.nyqaIHoe no.!e". 
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'. J.r.1.'dEHEHHE roPM!l C'l'EHKJ.1 

PP..<lCMOTp1JM BJIM:BlI!e ~RTOll HS rtA>PMY li! paonpocTJ)EUIeHl'le CTeHOR • 

.IDm SToro DpJl p earemm ypaBReBli!ft (2) eOB'w'leCTHO C ( 3 ) MOlIHO ol"paHH'm'!'l>

OR JDDUllJoDl no £ Dplll6.mmeHHe14 . B98Do.n;ei'tcTBl'Ie rrpW80H 0 MS:¥1!lleA 
6~.¥ OnBCHBaTb C nOMOmbD npooTeftmero Mo.n:~Horo nOTe~axa72. 0,11/: 

¢J(,~- .~d} = ,j.$'( k>:.,J) J (5) 

nOJlaT'aR Jol0ll:300Th nO'I'eHIIHSJIS wurot! : ri.,...., £, 
Itcno.lIbsYJI w:e,ltc1'aBJreRHe (3) B ( ? ). HaxO,llJN cHcTeMY yp8.BHemm AmI 

OTR.'lOHe~ () ~ ('K )t) : 
,i'~) -U/1

)1/ + [z - .301t 2. ~ ] uti} +-! it (0 =- h eIX. f (-f:c<Jt) 

-t/-b'(X-><J)[Cf,,(K) -{fo,/( Kd) ], . 
(6a) 

lMJ .. (I) 1. (I) • /J) h ' .. 1) ~ ( t ) II 
!!L UJ +tuJ Uti +(JIJ,: eKhfUJJr .,.J,r ¥C(XI-Xo)r U {KJlt].> m (I (~) 

Slt8Ch aJ~ '" r£ - a. + 3 t (~; +«({.( ~t/ ) ~) ) - UCTOTS JlOltSJIb

~ ltoJre6rutd ~e~JtTa. KOppeJIJDIIIOHHM ¢lyB:Kmm IjlJ!yltTYm:ntI ~8ifleKl'8 140

.eT 69th EUqHOJreH8 0 OOMOmbm ~TYaumOHHO-~CCH~OBHOI T80peMH... 
«L{~I)y>: Sjw rl 4-I? (Cv)] 1m JJ (w) } 

_.... 'Jr L (7) 

r,lte I7(W) = [ejJW_ 1. ]-{ • S Jd (f.IJ) - BU=-rrpJIJlMUllOC'I'J>, c:.~
S8lDtM 0 .IleiPeRTOM, KOTOpyJJ OIrP8~e.lDlM HDe. 

npe~C'l'rum.c U{1J( Kit) s ~lt(l paSJIouHWl no nOJIHouy Hs60py vY7~ 
.0~!WlHla: C060'l'B.1UDiX tbmo:url {Vj JIllBehoro CBJIooonpoeoo
ro on.p8'!'opa ~ (L. ~ = - r + ( 2- 3ctl.xNi )Y '" uJ:4 7.J! ): 

U/~(Y.lt':::}~11{) 1J';,(X)'"J~)(i) ~ (K) + Jder.Aft) 1:f't (k). (8) 

C06CTSeRHB8 tPyRKIlmt {1j') 11 006CTB&mme 8Ra'lfeRml Dem' mul2 ,8/: 

1l';(x)_/3j2'ck-1. ~ ) UJo:l. =: 0 
(9a) 

2... 3'\ft ()()= "3/2,' -l ~ ~ J;:.i K. CtJ-I ==- 2,.
;., vl. ii. (96) 
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1J:':(x) =e c".~ 3ihL JJ. -3{ ~ tit 7t -(1 +Cfi) 2.. n .2.. 
UJj = Z -t-;' . ~ [~J((i +-~,:t){~~~ 2IJ'/:L 

(9B) 

rrO~CTaBnRR (8) B (6a) H Hcno~3YH OPTOHOPMHpOB8HHOCTb 6a3Hca 

{ 1J! 3 ,RM,lteM c~cTerq Heo,1(HOpoJtHHX .In'ItM!epemmaJlJ.,HllX ypaBHeHHft .zt,JIK 


R03~eHTOB l~j(}j . Peme~e aTO~ CRCTeMH ypaBHeHHR B ~e~HoM no 

£ npH6Jm)ltemm npB Ra'lMbllHX YCJroBID!.X }/)I{ =0) =j ~f{,=O) = 0 

KMeeT BH~ J 

dJ)If}= ly/-i_~(I _et~l_ kGi! reL'~/~i-rif(1-et~J
fo J- L K! 'J tu'-+lOfJ..1 r r , ( IDa) 

~(f}Il)=}~f)r1- ~¥ (CoS ~ t +- !, SUz ~t)1
J 1 

• L 	 2w1 j ~ (106) 

j~~(l)=}~J)[1- e¥(w;w,,-t +k su. &J~ t)J 
. tt q., 


_ z{if h~(~) te({l.l! ex-Icu;, ti5 t-r!' (1-2iW)S~~~]
o
) 1.. - Y"I _ '. , ~ !( Y lw, r (roB)

It T"lOW ""1=<' , ~ 
r- 2.. 2... 2;. 1-./ L 1. 1'2..//, 

r,ne CiJ j = CU1 - 0 It.; , W" = - /I /~ BW1 

R(1)=/3VZ'"f/f, Tt~ Xo-XJjd,-.LX;x., 
 ( TIa)F e g 1' od Vi V2 .J 

Y{t)=_lJit,J... [(0 T th Xo-X"] tit '4-xJ ~-JXo - XJ I ( TI6)
1 3 y'oJ Vi VI Vi, 

p~)= ~ -~*{XJ- XQ)[<foJ +th Xo;rI] /U)~ . (l IB) 

,/l1rJi Ma1IIiX 3Ha'lem I pemeHJIIe (3), (4 ) JI[ (8) MOllHO IIpHt /r « 
BeCTII R BJIr,Ity 

If'(y.l)~ tit x- X;+a. e-+--j;{f)~ (X) -;- JJrt-Jrfi)1f; Ix), (I2) 

s~eCh ct =f3~~:j);,~ - YCRopeHHe CO~ToHa , ~eHHe ROToporo 
Ha~eHO R ~.~RTY . 

IIoJIY"l8HHoe pemeHHe IIOlt8.9HBae T l'ISMeHerme /floPMH CTeHlOt IIpI! ee B3a
HMo,neACTBJIrH C ~e~RToM. Ha pIIC. I IIOKa a8HO 3TO H3MeHeHHe ITpH B3aKMO

,neicTBHH CTeHKK C cOXPBHRDmHK CHYM8TpKD ~e~RToM. Pac~eTH TIpOBO~Cb 
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-3 -Z 

)( 

X 

IIpK h = 0 , t = 0, nOJIo]teHJlrB CTemrn 
B H8'1aJIe Roop,mmaT ( Xo == 0 ) H IIOJlO

xeHHR ,ne$eKTa B TO~ax XJ = -l ,5 ; 
o ; l .5 (KPRBue I ,2,3 COOTBeTCTBeR

HO). ,lJ,amme Ha pHcymte nOJIY'lelm TIpI!' 
:Uf8'1emrn IIapaMeTpa '- '" 0 ,75. lwr.n;a 

H3MeHeHHH CT8RO~TCH HaK60JIee 9aMeT

JmMH. BK~o , 'ITO llpH Xc = X~ <I>oPMa 
CTemm He ',leHReTCJr. AmlJIO:rn'IHOe R3

MeHeHHe ~~ CTeHKH ~HJIO nOJIY"leHO 
B pa60Tel ~ CKHYc-rop~oHOBCKO~ 
n;eno'lJOll. 

l\pyrolt xapa.T{Tep K3MeHeRruJ /flop-
MH CTeHlOt Ra6~.naeTCH llpH ee B38JIrMO

P1I:C. 1. 113MeHerme rf>oPMH KRHRa ,neltcTBHK C Rapym~ Q~JeTpHD ~e

ITpH B38JIrMo,neftcTBRH C cOxpaHHD iJJeRTOM. Ha Pl'lc . 2 rrplme~eHH pesYJrb

II1HM CHMMeTpRJ) ~.RTOM. TaTH paC'IeTa ITpl'l ~d = I 11 3Ha~eIm-
Iffx) 	 HX OCTaJIbHUX napaMeTpOB, TaKHX ~e, 

KaK H B rrpe~eM cJIY'lae. 
-3 -2. -1 

L" 3 

Pltc. 2 . MaMeHeHile /floPMH KHHRa rrpR 
BSam.lo,ne/tc'rBJlrB C He COXPaHJrIIImM CHMx 
M8TpHD ,It~RTOM. 

x 
IIOMHMO H3MeHeRlJli /flopMH CTemm, ~e~KTH MoryT IIpJIrBo.ln'lTb K ee 3a,

KpenneHBID.3HeprKfl CBH3H CTeHKH C ,ne~RToM onpe.n;eAReTCR RaR pasHOCTb 
' 8Hep~ cTe~ . Ror,nn OHa HaxO.In'ITCR B nOJIe nOTeHn;RaJIa ~e~RTa iT B~ 
oor HerofIO , III: 

Eo.:: [~- E.I = [(x. ~ 00) - E ( xo = X,) 
p 'T Xci 	 ~ (I3) 

r ,ne E :. ~ ~ Scli-J2 V{ (1/X, t J ] J K 1 

() -- 2
Y[lf(x,t)j=- tf'iz - Cf1;,Z + (/(;'4 + f%(X-XJ)[f,d- (fod ] . 

MCII~3YH (3) ,(4), (8), nOJIY"la eM 
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t s = {A-f.J2e)[i + 2(1 +-fl/4)CltkI], (14) 

r,n:8 J" - llIHpl'ffia CTeHKR. 

ECJm KHH8TlAeCltM 'aHepI'l'UJ CTemUJ[~ . Mem.me 8RepI'lDl CBlt9J! C 

,n:e!fJeRToM, TO Cl'ICTeMa 6y;D;eT "3aRpen.neHS" ]leI}jeKTOM. B npn6JIBllemm l!,Jlerun.

Horo ra9a CTeROR Ete..u. ,;, hi""V1./Z, r,n:e Itt*" =ZV"Zm(A/B)13 r.ol - *
I}jeRTHBHaR: MaCc a CTeHltl/

I3/. 113 yc.nOBIDI [~ = f 13 MaMBO nOJly-rmn Sff3

'IeHl!e KpKT1r'IeCKOa CKOPOCTH .,sKp .I(BllIllelIlUl CTeBKit, np}! KOTOpol npoHCXO

.naT ee 38.KpeTIJIeBlJe . I1cnOJlJ,3Yst (14). BJ\JIllM, 'ITO V,*," ~ c> - nmplme CTeH

lO! )I,JtK 06010: TRIIOB ,lleifleKToB . 

TIpn nOBHWeliKH TeMnepaTYPH n~OTHOCTh CTeHOR rt YBe~eTcst, 

B pe3YJIbTSTe B38RM0,llef.tcTBKe MellOlY CTeHRaMH MOlke 'r npKB8CTR R "ocB06oll 

,lleHHD" 1'I CB06o~oMY me pacnpocTpBReHmO. Tatwn MeXBRK3M OCB060?eHIDI 
I4CTeROR rrpl'l KX saxpenneHBJ! pemeTRoft 6ux paccMoTpeR B pa60Te/ • TIPK 

ManoA KOKUeRTp8UKK ,n:~KTOB KX MO~O pSCCM8TpKBaTb J!9onBpOB8BHHMR. a 
BRJta,ll we B iJM3lr'1ecKPle Be.ll1l'llIHH B,IJ,;lIKTKBHHM. HpJ! 'aTOM I!pe.D:IlOJIO!temm 3Rep

!'HI' 3aKpeUJ!eHIDI. CTeHOR ,lle£TleRTaMI'! (Ha om 'l8CTKIJ,y'") PBNI8 E".."" = fEB . 
~eHK8~ 9B8pI'lDl B98RMO,lleaCTBHH CTeHOR M~ c060A 6~ nonyqeHa B 

pa60Tel14/: 

[ th t =-" n Eo e#.r[- ellZ nrGJ7 f1 ~ i , (I5) 

B,lleCL £ Q =: 8J2~•/3e - SHeprns: OTeHK1L 

KaK 6WIO nORa3aHO B pa60Te/TI/, n 06JmCTJII npJIMllIlmMOCTH Renplllp!rnHOrO 

npe,lleJm, Ror,na \ 0 Ie>'> I, 91lRpelJJI8HH8 npOIlCXO;ll;l!T l'JIaBlIIDd 06pasOM 

18 Cq.T ,lle~RTOB. a He pemeTKH. TI09TONY ~KTH 38Rpe~.~ &a pemeTR. 

1m 9,lleCh y-rmTllB8T1) He 6y,lleM. 

KpaTn.OKYJI ~OTHOCTD h"F onpe,llMD& lIB YCJIOmu! tu,t • f PCI1. • 
ICOTopoe. C TIeTON (I4) n (15). npHBO,llllT R ypaBHelDIJ) 

"t' ~e' [{ + Z(1,. '!)Y:4]= ~ !-YI'fex{-IlI.nJI61 
RaR lmltBO , BeJIJN2lfa I'lq, orrpe,lleJIll8TCR norpllHO~ C1eRJal. 1t0HIlell'Tpan;Be! 

xe!fJeKToB K MO~OCTDm nOTe~a. Ra pZc. 3 n0R88aHS 3RRJ11CHMOCTL Baxft

.'UlIH rlq:. OT g- = ~Q/e · rTpPl ~CHpOB8llHHX 3R8'18RJrJO: :J == J. P ,llJIJI. 

ooxpaJlJlQllHX CDlUeTpZJl .ltetfJeICToB. AHanoI'JI'UIHe 38l!l1ClNOCTJI noJlY'lam'CJI Z I.-.m H8py1IIamtJIIX CDlYeTpBD .It.ltTOB. 

. Y'IlIITHB8st CMaIo llJIOTROCTJ[ CTaaOK C TMmepaTYJ)0!/I3/: 

n ~ (Zt'T/mit"1f)flef(p[- Eo / TJ ' ypalIRelille (16) IIICnOJ[b80B8.TDMOIDIO 

~ onpe,ll;eJleDst RpBTneCICOl TeNJ1.,!p8TypIll TK.f' • IIpB ltOTOpO! IIpOIlCXO,ltH 

oCB06 0J1,llene CTeROR. TIoBe,l(eKllle TI'p II 88l1JlC1DI0CTlil OT S' • '<1- aIlaJlO

nu:o nOlle.ltelDIll t1 11f . nOM3rulHOiQ' He plfC. 3. 

4. BOCI1I'kOO.rnmOCTh 

BoCnp~CTL CJIICTeMH ~CJIHM cornaCRO onpe,lleJleRID: 

"1/ (w) =1- jDOfd if?U(x, t) -t'fftJt -9 x/a) 
Jty (2J(t 00 )( ? h.. e " (17) 

RIlR BfUlJIO IlIa BHPa:uRd (IO). BOCnpl'lIfM'llffiOCTb B n,pBOM no:pll.ltKe TeopIm 

B09MYmeKllA ae CO,ll8pz:mT VIeROB, nponoprmOR8JlDHHX ~ • T. II. 11 np1l~CT-
BRft ,ll~KT8 OH8 He MeaReTCR. TaKoA ze BHBO,ll 6HJ1 nOJlY'lea B pa60Te!L5/ 

A1IR MO,lte..u HSJDII'8 0 ••ItT8IOI TlIlI8. c.Q"I8!lIoro num. 
HaA,!teM p.meKlii. (3) DO BTopoM no~e Teopzn BO~.HK! . PSOCMOT

po COxpaJlRlIIlK1I cDale?p1f1l l{.K'l'Y. J.\onOJIb&yH (8)-(11) IIp'' Xo = XJ , 
DOJ!;y1IaeM (l 

Uff)(w):= ~[1Xo(w) - f Zj'=O (wI] , 
(I8) 

r,lle 

2. ]-1 [ ~ ~]-i.:£c(w)=- [ w +i(w ,fL~{w)::- W +£· ttcJ-W~ • 
(19) 

C nOM"OIIll>D npe06P11.90ll8JfU1Jyph8 B yp8llR8HD (66), l'ICnOJIr.8YH (18). R8XO

.IlHM .3 fI. 
(II I i+tJ..~(fJJ)-ZJ.X,.:::o(w)


{jl rw):.- h. 

a mJwL -r {" ruJ - W+m 0...,( (20) 

TOr,ll4 n ~em (7) 11 (20) YODO HaiTI{ ltOppeJtRIll[oRHyD cfi:yRlU(DJ ~
Tya.rnr.ft ,lte¢leXT B 

n"" 

0,015 

o,oJ. 

0, 

PHC. 3. 3aBJICIIMOCTb JqlJllTlAecKol 

IlJIOTHOCTn CTeROR OT KX IIIHpHHH npn 

~ = IO-5; 10-7; 10-9 ( xpl'lBHe 

1.2 ,3 c o oTBeTcTBeHHo). 

3 ~ 7 o 
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II 

I 

'[T (,,)JJ(I, 
1

2... -Z)-*- ~ fiii' oJ 
«ulJlf»rrl/mi. ~ +~~t~ 1d .,4.crflA ,WtI::r ~'md y 

J Ji ( zen ¥d ((/:-'IUJ:r~, wJ< 'td . 
lc.'d Z (21) 

YpaBHfIlBJlle lVM u(.l.)Ix,f\ HMeeT mu 
.. (.l) //111 [2 ') ./-). x- x", Ju.{J) + y i/.1./ 
l( - U + - ;J{.",ft r/I 0

= _ti.t(X - ><JJ[ufl)(I<,I:)- U~f)(,(J)tJ] . 
U) ( 2~ 

Hcnon.~ ~ oTRJIoReHIDI 11 Ix(t) paarrolteHJl!e TKlJ8 (8) C 1tO~eB-
TaMIl [ }l''lt)} K ,ItettcTBYR n o CXfIlMfIl rrpeJtB.JtYll\ero paS,lteJI8, naxo.ImM-

J ~ (~ 
a.(.2) =. ciJ3if U '(W). - fA" I~ ' J~(J)(CcJ)= 0 :> 

JJ< ~ uJ 2.. +, ! W 
, , 11)() (f)( )

(2)_ . : i ~ ~ .z. U c£.' - U, fl.' 

Y'a --.,(~lJif · 1.) ~ . 2'r .If+1 Ct,)k-+-LJ,t ) - W IVI 
I T8Rl!M 06pa soM , <PYllh 8-00pa3 n onuamtR BToporo nopiUtR8. 

- <00 

I U (~)( 'X"w) =fl~)(U1 rc (x) -r JJ~j~.1.)(w) ~ 
- 0(> 

(23) 

(24) 

B (3) KMefllT BJU; 

(X). (25 ) 

TIO,nCT8MJDl ( 8) H (25 ) B (I7). lJO~eM BHpBlleHHe lVM BOCnplmM'mllOCTlI : 

. ) t i ) (2)
J~(w := J~ (W) + )'J Iw), (26) 

(t) ~.fi ~ r t/) 3 tV ]J~ (tv)=- ttSh'!lX,/W)+L2 (~ -,.zsh¥ JJ-:o/w)~ (26a) 

XI4f )= f3Vz'!t. }:.21w)'t' Z _ q,L J1rJ
(w)w ( 2611)~ If .sit.¥ h VJi(f~~ i/4+qij h. 

OcROBROft BR.1Ia,It B BOCnpKHM'lKBOCTb ,ltaDT BOSMYmeRRHe ~~XTOM ;!{Be 

MO,ltH: if>oHOHHaR J[ r oJJ,1tCToyHOBC1t8R. CBRSaHHM C nap ym8Hl'leM CTeHKOI! -rpaHc

JJRInlomroflt cl'IMNe'rpJiDI B CHCTeMe. "cnoJlJ>syJ! MaJrOCTb J.... B (26). BHIIil

meM COOTBeTc~e BOCapI[HMqHBOCTH. rro~a ROTOPSX orrpe,lte~ cn8RTP 

IIOs6~em: 

ph . 3f1.. .t d- ,L ~III ]-1
'Y (61)= - CV'1"£(.(.11-("') + - T ~-:...-L..':":'::"' (27). ---:-2. 
.Il+0 f( f=o 11., r:,tluJJ.+-I(J{))-Wd I 
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6- 3ri tt- [..t . aJ- 3lzrJ.. 3{l J.. 2../8 ]-£
Yt(u,)= - t(sh.¥ lev +(! g + ~"('()-\.({dUJ- w~ . (28) 

3aM8Tl!M. 'lTO B nepBOM lJOp8ll;R8 lIO 01.... K llpR q" = 0 lIHpalltelme (28) C 

TO'lHOCTl>Il ,no ~CJIeRHoro MHOlmTeJIJl nre.n 01.- COBna,llaeT / BYpaJl(eHJl!~M 

~ BOCnp~OCTH, lJo~e~ al2 . PesYJIbT8T P860~2 no~aeTCR, 
eCJIB B ypaBHeHHlI (6a) rrpli U~1 = 0 C01CpaHHTb 'VIeR J.g(X-XJ )U(1}, ROT9)

~ afl,pYA iffiIIHeTCR BeJlR'l1lllIoft nOpRmt8 E . B aTOM C~8e:lKoalfifnnm8RT f <> 

H8 SamrC]{T OT 01- • B peSYJThT8Te 'IfIlro n orrpamt8 U('j(x.~t) B (3) OKa-

3lD!aeTCR nop1t.lgta BeJDNJDm <forX) . 'ITO llpOTKBope'lr1' CO,It8pzamt1l npe,It
CT8MeHIDI (3). 

XapaKT8P ,ltJm8MllXl! ;J{e~u8. onpe,lteJIHeTCR BeJIH'omoft aa-ryxrutlJJl ttl. 
B saBl'lCBMOCT1I OT COOTHomeHrul 0"« H (.()~ B03MOllffil ,llBB. pelmMa: "MeJtJIeH

HoA" ali »u.1d H "OHCTJ>Oft" (~«UJJ PeJI8ltC8IJ,i!H. 
PaCCMOTpJIM Me,JV[8RBO PeJIaKCHpjlJ:JIIIB! ,lte~RT . npe,ltCTaBHM !fK:>noHHyll 

BOCnplJ:l!M'llJBOCTL B C'NU1,ltapTHOM BK.Jle: 2. 

pA- 3 ~ ;... r-' ~ _ J- v J-iY,?~o::' 7i 1CU -t-( {cu- {.()~o v - /~.l ? (29) 

r ,Ite BBe,It8HH o603Ra'lemm 2. .. 
2.,:I...~ W'J r- .... _ J..- ol
0_- 1_ W - W - 
o - 12 w~ ;> v - 'Od. > ~-o r ~() Ii.. ( 30) 

COOTB8TC'l'1lYlJlI8Jl ~!.acc8JlR}1[Jl. RJm ROPPe.nsm;HORlfM ifiyRJUUUI l/JJryRTy_ 
8UHA OJIOTHOCTI[ qaCT~ 6 : 

r W -i
~t(W)== [i +n(w)] /AlIrnJ feu), 11 (lu) = Le 7'_.1] ~ (3I) 

6Ylt"eT CO,ItepzaTh TIll! IntRa - lt88. 4X>HOIDlWX C n OJJYtI!l!PBHoill r/Z . IleHTpl!

p OBaHHHX OTHOCJ!TMl>RO W = ± W1-- • l! neHTp an.RHI C M8ltCm.tyMOM npJ! 
CJ = O. B HJrn1tO'l80TOTHOM npeJt8f8 rrpPI ,0~(Jof{, nOJry'laeM 

tI 0 . [, ,1 I ~ <- r, tU 
v~.Jfu) -== L+-n(Cv)j Ji.v« w :z..-r ,;/ ' (32) 

:l.. ....-2.. L I ,") - ;.. ~ 
r,Ite Wdf. = Wty + S . tt = y Wq, / ((JOt • 
T/llQ'IM o6paaoM. Me~eHRO P 8J1BltCAP)1IilKA ,Ite4le1tT llpRllOJWT It c.ItBl'Il'Y c{loHOJl

.oft ~acTOTH HI! ~~ ~/IZ A lJ~eRWm neHTp8JIbHor o ITKKa C map._ 
Roflt r' . KpoMe TOro, ltpATn80ltlle ooadYQeHlDl B MO~eJIPI . onpe,neJMelGle 
odpaTJloft CTI1Tlf'ClecROft BOCnpHlW'DJBOCTbll , BMeM 'I8.CTO Ty WIJfJ.- !lM8CTO 

W,.,. apR OTC'y'I'CTBJ[II .neif>e1tTO~. 

lLm rOJl,JlCTOYVODCKoft MOJOI ( 28) n o.n;rqaeN 

II 
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{ l i< r{ -
i 

Of
f 
VJ 


(Ifi-(W)C [i+n{CcI)] TN slt:!!J/ 4J~+r~'- (33)
y~ 	 z. 
T8JOU,! 06pa30M, B09HmtaeT D;eHTp&lll>Hld! mm, nmplmS KOTOpoTO 

31fi:. ttLy I t [1 4J'1 ' ot 	~ to - ~~ 'fa J ~ = 
~r (34) 


onp8.lleMe'l'CII K8.R IIapaMeTpaMH MaTpm:n;N Tat< II ,n*RTI!l. 


B c.JIY'Ise 61lCTpO peJlaRcRpyDD.el"O .n*RTS cJioSOHBM llOCnplmM'DlBOCTb 


(27) co,ne~ ,ltBe BeTBH, cooTBeTCTBYDmHe ~HORHOft R .n~RTHOa MO~. 

B ce1feHJDl paccesnnm: 6Y1IYT Hs6JUWlTbCII IIlW! IIpH (J =±( w,.i;", - .J. / 12) 

J! W = ± WJ • BoCnpDM'llrBOCTR (28) 6YAfT OOOTNTCTllOMTb .rtBa mIRa 


C MaltcHMYMBMH nplf W = ±wJ II nesTp8./Jl>1!Ilft lIJDt C ~d paCCeJDlJlSl 


BlWi (33) C mrpHHol 

~:ll 	 = ie' [1 + d./tu~ ] .. (35)I 
r,ne to onplll;n:eJleHO B (34). 

CJle.nOBaTIII.1ffiHO, 6uoTpO PIIIJlaRCRpynJll!! ,ne~RT IIpltBO)tHT l[ oltB1lI'Y IfJoRoa

HoI 1faCTOTH H 06paaoBaKHD mHpHHW Y neHTpanDRoro nHXa. 

Jlo cn nop NH paCCMaTpl!'BB..ItB COxpalUlllltHIII CJl).!MeTpDl :zteq>eRTH. HaPl
maDl!d CaMMeTplm .n.RT Mea8T HaxO,ltaTbCII TonKO II pemme 6Yo'!'"poft peJ!U
carom Hero B..lIHJOme aa ~ruaKy cnCTew aRo!UIOI'lNHO OIll'lCaBROIolY BilIlIe. 

5. 	OR:YX.lIEfrnE 

nO~eRRUe BUme peSYJlbTI!lTU n08BOnRDT c,n~aT~ HeROTopY& 3~eRKR 
o lIJIIUDnnI peJlaRcttpyllJUilx .ne!fleRToB HS )tIUIaJtOmy OTeRoJt JtJ1'aCTepoll 6JnmJIero 

DO~ B o~oMepRoft CHCTeMe. Coxp~e CBMWSTp~ H Rapyma~e CBM

MITpJD) .lle!foeRTli no-pasR0My B.7llUiIYI' fIa ifloPMY CTeroar • B nepBOIII CJJY'Ise llPl! 
npoxa...JleHl1lJ 'le1'IllS :a:.l'tT CTelDtS He M8RR:eTOII', BO MOPOM _1'1 OJI1'llle OHa 

c.uurraeTCII J[ npJlllo.-momlrCll (JLD OOYCKa8rOll), npn... aTO BOuelcTDe 

RIIICBMMeTpB1fHO. B 060mx C~aRX CTeRR8 npao6peTI!leT YCRopeHHe, RanpaB

~eHROIII B CTOpOgy ,ne~RTa. TaR 1fTO, ec~ RHReTKqeCRM 9RepPHH CTeHKR 

Memme 9Heprmr 3axpen;rlllmur Ha ,nlllrf>eltTI!!. TO OHa npexp8.TBT Cl!Oe JtBDeHHe. 

TIp. ReRO~Opo~ xpZTwqeCltoft ROKnIllHTPaoBB OTeaOR ORB MOryT BOso6BOBHTb 

CBOIII JtBJtUfIlIe B PIIISYJIbTB.Te 'B38llMo,lleAcTBlUf )ijJyI' C .npyrOM. HapYIDBDIII1e 

aJlMMIIITpJD) JteiteRTH lrlMellT 60JIbmyD 8Hepnm saxpeIlJJIIIHM. 

CUI!!RTP BOs6Y3.lleHHl B OEOTeMe cymeCTBIIIHHO 9B.BHCHT 0'1' TOro, RAXO.llKT

CII ,ne~RT II JleJnMe 6HCTpO~ P!.J1R Me:It)IeHHO\! PMBltO!UllDl. B nepBOM CJIY1f8.e 

B ~YHKUHa pacCIIIXHKR 6y;n:yT R8.6~STbCH 60ROBHe ttI1Xft, CBR38RRHe C ifloHOH

BoA MO,l101\ H ROJle6axBRMH ,ne~RTa. B. TBKae neR~HHft rrttR, 06ycnOBneR

m 3axpen.:rremlOit rOJl:ztC'1'OYBOBCRoit yo,noit . llIRpID/a 8'1'01"0 neIlTp8JlbHOrO mm.a 
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06paTRO 1TTl"" OpnHOHf)'I11,RA JJpeMerm peJt8Rcarnm RRHKa B pe3YJIhTaTe ero B3a 

RMo,neAoTDlm C ~e~~KTOM. Mo~o ORa3aTb, ~TO B 8TOM c~ae rrOHBneHHe 

nelrl'pMl ,HCH' n tIIIW\ Ubl3 BAllO JOffiaMlffioti C'1'eHOR RJIBCTepOB. 

n ~M Mf'l,n.1IeH'HO pe.JIaRcHpYIJl!\ero .nerpeKTa KapTIDIa HRM. I3oRoBlle 

llBl<K o6YCJIoBJleHll TO.JI'bRO pacceHHHeM Ra cPoROHax, a neHTpaJIhHlllt ImK BH3

BaH rO~OTOYHOBORO~ MOnO! H n~eRTOM. ITPH 8TOM Pe.JIaROauKH K:l'!HKS 3aMen

M e'rCf! no 01laBHeIDIll 0 npe.nu;oymm~ o~aeM. MOlKHO 3altJ1'11'1ll:Tb, 'ITO npl1I H8.

~ Me,n.nIllKHO P e.JIaROKpynmllIX .n~RTOB c06CTBeHHaH Jtl1IHaM:I'!Ra RJIaCTepOB 

B CRJIbHoA CTen l!!Hll " MaCKJIlPYeTCSi" JJ;ID1ro.ootoA .neifJeKTOB. P8.3.neJm'l'b me BRJIa

Jt1l B neHTp8.J!J>Hilt! ImR BeCLM8 TPyltHO. ,II.Jm 8Toro MOlIOtO BCnOJTh30BaTb 38.BH

ClWOCTb ~ pacceJmlIJH OT J<Baaxm.mym ca (cp. (32) H (33)). 
OTMeTKM , 'ITO Jte!JleKThI B 060n 0JIy1faJrX: npKBO,nR:T R cltBIITY CPOROHHOit 

'1aCTOTI:I, 60J1ee C:ttJThROMY llpH Ha.JIll'mH MIII:lt)IeHHO PeJIaRCKpyI01lllri: neifJeRToB. 

PeayJlbT8.TOM 9'1'01'0 SlB.MeTCSi TO, 'IT O MHI'RaH !f1oHOHHaH Mo.na yxe He JrBJIlf 

eTCH xpH'I'Il"qeCKO~ MO,l{oA - oua "3aMOpaJmBaeTCSi". KpHTH1feCRott Tenepb HB

~e'1'CH CQKRTOHHaA MO~ . 3 TCT 3~KT aHaJtOrK'leH 8~KTY paCOeHHKR q~HO

HOB Ha CSMRX CTeHKsx/ I3/ . 
MH paCCMOTpe~ Jte~RTH Twna 9aMemeHRR B Mo,ne~ (1). B peanbBHX 

CHCTeMaX B03M~ H ,npyrulll TROll ,l{~KTOB. ~aCTO paCCMaTpKBaDT .ll~RT. 

B3aHMO,l{IIIAcTBKe ROTgporo 0 RKHROM OllROHBaeTCII' rrOTe~anOM BHJta 

V"(X) = - ~ 'i; (X- XJ) () Wx)n X • Pa01feTH, aHanOrlrnThle npOBeneR:HHM BHIlIe, 

nOK8.3HBBDT. 1fTO T8ROft ~~RT T~e ITpnBO,ttHT K 3axpen;reHRD OTeHRH . ero 

BRJIB,lt B BOCIIp1J1!M'mBOCT}) C1'ICTeMN :IDIIeeT BHJt (26), HO C ,JUlyrHMR 1f}!CJIOBH

Mil. Roa4xJumHeR'l'BMH . CJte.nOBa'1'eJlbHO, aaa..'I1'I3, npoBe~e~ B pa3~eJ!e 4, 
nOJIHOCTbD MO.IIIT 6UTb nepeHeoeH H Ha 8TOT cJtY"'tait. 
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Ax'~ "11 11 11 II. JJ. . IIItHld" A.IIl., lKaKYJla P. PI 7-85-564 
J\J1Iltll"" , 1' . ' II ;II\1' IIJlYJOIItIlX Ae4leKToB Ha AHHaMHKY BHpTya1lbHbIX 

1~()~Il'I U" JK "'1'1' "'''' 

IIl' I' JI , ' )~Il It;JII O BJlHHHHe COXpaHfl101JU{X H HapymatolJU{X CHMMeTpHIO 

)~l"~\""'I ' 1)1I Ita AliH3MHKY KHHKOB B oAHoMepHoA CKaJlflpHOA MOAeJlH 

/h04 • P llccMoTpetJO H3MeHeHHe 4JoPMhl KHHKOB, YCJlOBHH HX 3aKpe

lIJleHHH, 3 TaKlKe nOBeAeHHe BOCnpHHMttHBOCTH Ii 4JYHK~liH pacce

HHHH AJlH Ae4JeKToB B pelKHMe 6~CTpOH Ii MeAneHHOA peJl4KCaUHH. 

P a 60Ta BbtnOJlHeHa B na60paTopHH TeOpeTH'IeCKOH cPH3HKH 

mUIII. 
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Aks enov V.I.., Didyk A.Yu., Zakula R. PI7-85-564 

The I nf luence of Relaxing Defects on Dynamics of Virtual 

Domain Wa lls 


The influence of conserving and breaking symmetry de
fects on kink~ dynami c s in one-dimensional scalar /h4 - mo
del is i nves t igated. Tht' t'hnngc o r t he kinks form, conditi 
ons o f t hl' i r p illni ll f, IItIU 1lI' II ilv i or o f :;usC' l'p libility and 
"cotterin!, rllllt: t:il.lll -Ctll ' rI. ! I:er! ';u i n TI'gi mL' (If fas t and slow 
,. •• ) u lue1 "-tu t'I ' f'I {' llh fi :'I~ ,\ "nal ,. 
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