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BBelleWle 

B STO~ pa60Te HCC~e~TCn pemeHHR ypaBHeHHH CKHyC-rop~OHa c CHH~ 
I'YJIJIpHOCT.&D 

'Pu :;: 'fX,( - do. Pt - (i -flb(x))S'Ih.g' +r(i) . 

lfilCJIeHlWMIrl MeTO,ItaMli![ YCTélHORJIeaO CYJIlecTBOBaHHe pemeJId t KOTopHe lIpa 
dOJffimmc i: Be,I{JT ceoa RaK 

t» t -t p. (x, t) . 

3)laCL .P (X, t) -crpaaaxeaaaa napaO)lil'laCKaII no t \lJ.yHI<IlBJI. B ~" 
~arae~ol pa60Te ITpRBO~TCH pe~~TaTH Rcc~e~OBaaaa, Hs~O&eHHHX B , 

a TaREe pesY~JaTH HOBHX Hcc~e~OBaaaa. ~c~eHHoe MO~BAHpoBaHHe nepH. 

o~ecKHX PBZHMOB paccMaTpHBaeMoro ~a llP,e,CTaaHffeT RHTepe~ ~ H~. 
lIeHIDI ,IUDIaMl:IKH .n.zoseclJcoHOBCIQIX nepeXO~OB 72 • B padoTax/3 , 4/ nepaona­

lIeCKHe P81mMbl Ha6~MHc.& B O~OpO,l{HOM (J.L::o) ~OSe<PcOHOBCKOM nepe­
xons ITpH O.ztHopO.ItHliX rpaHJi1IHWC YGJIOBIDIX H CneLmaJIEHO noztoõpaaaax aa- ;J:' 
lI~HHX ~aHHHX. HCil~SOBaHRCb Hall~HHe ~aHHHe TRila "xopomo CWOPMH­

poaaaaaâ qurnKCOH" B cynepno3~IDI c naKeT'OM ~a3MeHHWC BOJIH. TaK.I!e
 

B~OBHe naKeTH MoryT Bos6y~aTbcH npR pe3KaX nepeil~ax TeMUepaTYP
 
H ~e4)eKTax B ,IOIose\tJCOHOBCKOM nepexo~e. HaM Y~8JIOCb B03dY.It1ITb YCTO~­

lI~ue nepHo~eCKHe PamHMH B O~OMepHOM ~08~COHOBCKOM nepeXO~9.
 
ynpa.BJImI ~el TOKa (Ct ) . llepRO,ItRq9Clate p8.!WMH OClHSPYZ9HH D
 

O~OPOMOM (..,u.::o) H HeO,ItHopO.IlHOM (...u..' o.s) nep9X0.l1WC, llpa UYJ19DWC
 

rpaIllPlHHX YCJIOBIDIX. tIHc-neHHO pemaercrr OJI9.ztY1llIlM Icpa8DWI DlUta'la:
 

~tt = 19.XlC -c/.. 1ft - (i -r.A-8().») bín.tj .. r(t) , 

t »-o , -t s x ~ e 
(I)':fx (-E) = p" (e) ::.0
 

(jJ (XI o)
 11 Lft (x, o) 3UAOllU • 
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B onazx pacxerax HallMI>HHe .n;amme 6wm HY~eBHMHt B ,n;pyrme B Ka­
lIeCTBe Hall~HHX ,n;aHHHX 3a.n;aBMCH "xopomo c<iJopMllpOBaHHl:lit ÇPmoKCOH". 

)J,.rr.q npononxeaaa pemem HcnO~SOBaJmCI> TaIate Ha1J~HHe ,lI.aHHl:le TmIa 

"qwoKCOH - aHTH<llJmKCOH". HcnO~SOBBJ.[OCI> ,IJ;BB TlZUIa Bos6Y1K,IJ;eHHR TOKa: 
MHI'KOe B036y!OteHHe, RMIIY~CHoe Bos6y!t.UeHHe. B pacxerax e=.2,5"> 

d. ~ o. os- . .uMee rroczenoaareasao Rs~araIOTCH pe3Y~TaTH 1J1IC~eHHHX 

3RcnepRMeHTOB, OTHOCHmHeCH K O.n;HOpO,ll.HOMY (§l) R HeO,IJ;HOpO~OMY nepe­
XO~BM (§2). B §3 TIplmO,nRTCH paC1JeTHHH anropRTM. B §4 naa asson 
aCRMIlTOT1/flIecKoft <iJOpMYJW ca UI) .n;JIH 6o~urnx (flo() . 

§ I. IIepRo,mrqecKRe peJItHMPI B 0lIH0p91IHOM nepexo.n:e 

I. C.1l'['lI~ gyJIeBHX HaqM:bllliX JIamrnx 
qgc~eHHo pejaeTCH aanasa (1): JL=O , «<o.os, ~(X,OJ::c.f,tC)(}o)='o. 

Ewm o6HapyllteHH l/ c~e,1tYl)IIU'Ie BeTBR pememUi. Ilpllf Mm'ROM B036YJJr,Itemm 

TORa (pRC.!) ,lVIJi r<o/~np.H 6~Jm'1X t (B pacxerax t:: .n;OCTliII'aJIO 250) 
peaeaae BHXO)J,:HT, na KOHCTaHTy pó = (J.'(cS;Yl( • B TO'qKe !' = 0,1-6 

rrpORCXO~T CpHB Ha peSHCTRBHYD BeTBI>: ITpR 60~illKX t pemeHHe BUXO­
,IUlT Ha rrepno,D.KtlecKIItt peJmM 

<y(t) :::; wi +JJ(t..Jt). 

3,n;ec:o R zrazee .P to) nepaonaxecaaa orpaaasesaaa qJyHKJJ;IDI c nepaonos 
:J. 7T «({JyH~ rana Sin: B ). Ha pe3HcTHBHO~ BeTBR ITpR 6o~1lIKX 

! / ri.. , G.J ~JYtX.. Amr JT =c 0.16 BMlfllKHa (r/li) > /j . IIp.IiMaH úJt 
H.D.eT O1JeHl> KpYTO, R na rpa4!HKe nocasxa cP(t.Jf) npa.KTH1JeCKR He BR,IJ;Ha. 

.IIpR HMIIYJI:bCHOM BKJID1Jemm (pac .z) MH d'mo..x ~ 3 cpas na pe3HCTKB­
HYI> BeTBb rrpORCXO,ll.HT MHoro paasme , npa r z: o, 06" . SBMeTRM t 1JTO .,IJ,J!ff 

f Lo o, 064 pe3HCTRBHWI BeTBI> ae cymecTByeT: ITpH JII060M Y1"1 o.. 'i. peme-
HHe aCHMIITOTH1JeCIGI BJ:lXO,IUlT na KOHCTaHTY OJU. ~iYLY .,U.1m JI(CÁ.. rro-
PJI.ZUtB e~ aa rpaq>nax xopomo BH,D;Ha nepHo.z:urqeCK8.fI nocassa cP (4JtJ. 
Ha pHc.3 rrpe,n;CTaRHeHa 38BHCHMOCTI> wa3H OT BpeMeHH B ueHTpe rrepexo.n;a 
( X=o) npa 1""= 0,o1 ',JJ.JpI t > 22S . IIpH MaJWX r peeacras-

HM BeTBb IDAeeT cymecTBeHH9 H8JIHHeiImit xapaxrsp - 38BHC1WOCTI> W (f) 
HeJmHelliI8.fI. B CJJYlIae fi = o H Hy~aBHX Ha1JaJIDHHX ,n;aHHÍ:lX peneaae (I) 
He 3aBHCRT OT X • OHO HBHHeTCH pemeHHeM 06HKHOBeHHoro ypaBHeHHH 

~ = -ck~ - ~in.p+r. 

B ltIDU'e /5/ .IJ;JIJi nOCTOHHHoro ir K81JeCTBeHHHMH MeTo.n;ara .n;ORasa­

HO, qTO Ha wasoBot,~HlJeCKO~ nOBepXHocTH cy~ecTBYeT o6~aCTl>t 

ItOTOpoR OTBelJaDT nepaonaxecxae .n;mmeHIDI. O,IJ;HaKO HHItaImX nonxonoa x 
BH1JHCJIeHHD napBMeTpOB rrep~O,IJ;H1JeCKKX p~OB B /5/ HeT. liaM y~anocl> 

f O~),'~Ulll~ 1<~~L.i-;-~Yj I 
~ ~A!-eYEWX ud:JJellDllUlfl 
--.6t1SJ1~lCTEHA 



BUITHCaTb ~H6~eHHyID WOPM,Y~ ~ nepHO~eCKHX peERMOB, npHMeHRH 
Me'!'O,1lHKY /61; 

lf (XI t) = (j (t) = C -t (úJo- .z ~()3) t + jr/ rih- (iDo t + A) + 

( -ó..i -")o ,e + úJo = 

C + wt -t B~in.. (lAJot TA) + o(e-~t+ úJ;4). 

3,necb "'c =i/o'. . BUBO,n; STOH WOPM,YJlll nplme.n;eH B § 4. ::Ira <í>oPMYJIa 

XOpOillO corJIacyeTcR c pe3Y~TaT8MH ~CJIeHHHX pac~eTOB. HanpHMep, ITpH 

!" z: 0.15'" , o'- = o, os , J'"fh.AX; 3 RMeeM: 6/
0 

=- 3 , 

ca = co; - .l.~o?> = 2, 98 / 't 8 ,paclleTHoe saaxeaas w::::;l, q81 

g == (A)~<t = t ' pacxemoe SHalleHIIIe t = o, J1 

Ha pHC. 4 npencraansaa SaBHC1fMOCT:b lA) u) , YCTaHOBJIeHHaa aa 

llJ/ICJIeHHOM 8KCnepHMeHTe. CnnOillHaR JIHHHR OTBeqaeT MHrKoM,Y B~lleHRID, 

illTPHXOBaR - HMllYJIbCHOMY. 

2. OmIOpOmrn;M nepeXOH. B HªllaJIDHHX H.ªHHWC 

"xopomo cdJoPMlIDOBaHHHH" @ipKCOH 

trnCJIeHHO peaaerca zpaesaa sanasa (I) c TaKJIIMH Ha~aJl:DHllMH .n;aHHH-
MJII : 

<f (XI o) = Ir ruu;fj e~ tft (X, O) = O• (2 ) 

l'pa'q>JIIK ~.. f XI o) l!MeeT BJII.I( COJmTOHa (pRC. 5). ITpIlI Mm'KOM BKJlI)~emm 
,II;,.lIH 1 L. o, O~8 npa ooasnax t peneaae BlUO,ItB:T aa KOHCTaRTY 

a.. 'l.C ~iYL J" + n: 21í • 

Ilpa f":= O,OS8 npORCXO)];JIIT CpHB aa O,ItHOCOJIJlITOHHYD BeTB:b (BeTB:b 

OI. A1. aa pac , 11). Ha pIlIC. 6 npencrasaeaa THIm1IH8H KapTHHa SaBl!CH-

AlOCTli'I lJ ~ OT) • C- TelJeIDIePl BpeMeHH qumKCOH nepeMe~aeTcH, nepe­

BOpa1Dm8HC:b y CTéHOK (1. = - er X == e) . C YBeJmlreHIlIeM r BHCOTa 

~KCOHa BospaCTaeT 11: sa HHM Ro~eTCH oc~y~ XBOCT (CM. 

pIlIc.7. CTpeJlKOft' YKaS8HO HaIlpaBJIelme .ItBDeHHJI). 

, llpH cf= 0,54 npOJ/ICXO,ItlrIT CpIIB aa peSJ/ICTHBHyD BeTB:b: 

<J ()t, t) ---+ wt + JJ( e.vt ) ,t.i);;;; Y/d.. . Ha pHc.II peSHCTHB­t ~ elO 

I) aaa BeTB:b ,!taRa nyHKTHpOM. Ilpa HYDy.1IDCHOPl Bos6yJltItemm r ' ecza 

r, 8. ~ f P'(A.'I. ~ 3 J/I O,! L ~ Lo O,s:2. ,. aa 'tIRCJIeHHOM 8KCnepHM"eHTe 

HaÓJII11{aeTCH ,JtByXCOJllITOHHOe pemeHHe. B TO'tlRe lf = 0,5"7..- npOHCXO,ItIlIT 
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CpHB aa peSJ/ICTRBHYD Be'rBD. Ha pRC. 11 ,IU3YXCOJIRTOHHaR BeTBD - O:z.Az.. 
AHaJIOrRllHO O.n;HOCOJmTOHHOH BeTBH c YB8JIH~eHHeM t "rOJIOBH" JJ:BYX­
COJIRTOHHOrO pemeHHa BOSpaCTaDT, sa HEMR nORBJIHDTCH OC~, CM. 

pIlIc.8-9. 

Co BpeMeHeM ~KCOH nepeMemaeTCH, nepeBOpa~B8HC:b y CT8HOK. , 

HaKOHe:u;, npa HMIIYJThCHOM B036yz,:n;emm (f1"'l(Vt !:: 3,5- o. (IL." d 4. O,2A) 
c~ecTByeT TpeXCOJIRTOHHOe peneaae , TO"l!Hee ,IU3a COJIJlITOHa R O,ItHH aRTH­

COJIRTOH (CM~ pIlIc.IO). 

Ha pRc.II TpéXCOJIJlITOHHaR BeTBb - 03 A3 • CpliB Ha peSRCTHBHYJ) 

BeTBb npORCXO,D;ldT npa JT ::. o, l4 • IIpR cpsse c Oi. A!) 02. A2. I 

03 A3 COJIRTOH 6HCTpO "paccacaaaerca" IJ'x (x t) ~ o . Ha COJm-

TOHHllX BeTBRX SaBRCRMOCT:b lA} (!)CYIIl8CTBeHHO OTmaeTCR OT -C.nytIaR 

peSRCTRBHOI BeTBR W ~ f/ri... • Haõznnaerca CJIe,ny~ee aarepecaoe HBJIe-

HHe. IIpR nepexone OT 01, Ai K OJ A2 , 03 A3 BeJllfCmHa ca , 
rpy60 rOBopR, YBe~BaeTCR COOTBeTCTBeHHO B 2, 3 pasa. ECTeCTBeHHO 

h 
6HJIO OJKJII,II;aTb, llTO ,n;o6aBKa.cP RMeeT nepaoz, KpaTHld: W ,:a c BOS­

paCTaHReM úJ llaCTOTa KOJIe68HHa pacTeT. Ha6~,n;aeTcH o6paTHoe. llpIlI 

60JIbrnRX t c xopomeft TO~HOCT:bD Ha6~aeTcR aCRMTITOTHKa: 

l.f(o,i)-LJdf)t .. tP(t.:>iU{)t) aa O,IJ;HOComITOHHOtt BeTBR; 

t: -7 00 

<f (o, t) ~ wl.-(<f)t -t J> ( (.c}4 (<Y) t) na .IJ:BYXCOJIJlITOHHOH BeTBR; (3) 
t: ~ O() 

lf lo} t) ..-4 wj(f)t + JJ( LJ{}~)t) na Tp~XCOJIJlITOHHO:a BeTBR. 

t-~ 

COOTBeTCTBeHHO aa pac , 12 (a, 6 ,B) BH.n;HH cryneaa BHCOTH "!ií, Bti; 1.2. fi: 
KoHIUi COJIRTOHHIlX BeTBeft, TOlIKR A lo, Alo} A3 YK8sJ1BaDT na cmrry-

JIRpHOCTH. ECTeCTBeHHO, no pesyJIDTaTaM llBCJIéHHHX pac~eTOB H8.1IDSH cy­

.n;RT:b o TO~Oa KapTHHe pacnanozeHHH oco6eHHOCTeH pemeHHH H8JIJlIHeIHoro 

.IJJr$I>epeHIUJaJI:bHOrO ypaBHeHIDI .C napaaerpaaa, lio peSY.1IDTaTH 'qHCJIeHHHX 

3RCnepHMeHTOB MoryT 6HT:b XOpOmRM opHeHTHpOM ~ aH8JIHTzqeCKoro :ac­

CJIe,n;OBamuI. B TaKOM CMliCJIe aac HHTepeCOBaJI BOnpOC o BOSMOJiOiOCTI'I npo­
,n;OJJlteHIDI BeTBe'« Oi Ai I 01 A2. ) 003 A3 . Ha BOSMOJltHOCTb npo.ItOJDle­

HID1 yxaSHBaJ1H OT.n;8.1IDHHe TOm sa npe,n;eJIaMH STRX BeTBe1t. Tax, c.n:yqaft-

HO oaaa o6HapyzeHa TO'IKa r z: o, "S, ca. ~ 3, 'I- , KOTOpOit orsexa­

eT TpeXCOJIJlITOHHOe peaeaae ~ MeJl,I1Y TeM npOCTo1t,n;eWOIN~eit. JiIMIIY.1IDca 

5 
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! (t) He y.n;aBaJlOC1> npO.n;O.7.DlGITll TpeXCOJmTOHHyJO BeTBll 03 A3 • 3a­
MeTHM, XCTaTH, -qTO npa nonxons X XOHIJ;aM BeTBe:tt A!) A.z. ) A3 B1I60p 

HMny~COB, nOSBo~mKX y.n;epmaTllCR Ha COJmTOHHOH BeTBH,CTaHOBHTCR Bce 

60JIee JlteCTIGIM. B pesyzsrare aanpaaasaaacs MliCJré IThITaTllCR rrponozsars 
BeTBH .n;pYrKMH cpe.n;CTBaMH. B -qaCTHOCTR, eCTeCTBeHHO 6~o nonp06oBaTll 

aanaaaes Ha-qaJThHHe .n;amme, 60JIee 6J.IHSKHe K aCRMnTOTHKe ..n;.ID1 60JIbIIIHX t 
BcnoMImM XOTR 6H, -qTO npz 60JThIIIHX <T COJmTOHH liMeJOT ocrnt7IJllIPyroIItRe 

XBOCTU. ~ Bos6y~eHRff .n;ByXCOJ.IHTOHHOrO pemeHBR eCTeCTBeHHO RMeTll 

,D;Ba COJmTOHa B Ha-qaJffiRUX .n;aHHHX. !.iau y.n;a.n:OCll npeycners aa aTOM nyTR. 

~ npo.n;~eHRff i -ói BeTBH MU HCnOJIbSOBanH YCTaHOBRBmeeCH pemeHHe 

(I), OTBelJ8IDIItee rrocJIe.n;Hei Ha:tbreIllloi aa BeTBH To-qxe (y- I c.J,. (jrJ ) . 
B xa-qeCTBe Ha-q~HUX .n;aHHHX MH sa.n;aBaJIH MrHOBeHHOe pacnpe.n;eJIeHRe 

JJ (x,t) B MOMeHT BpeMeHH 

2. Zt = lVi (cf) 2 K. JI.. 

JIpR 3TOM K Bu6HpaJIOCll CTOJIb 60JIbImIM, -qTo6H B SHa-qemm 4J 'lO ( cf) 
YCTaHO.BHJIOCll .n;Ba 3HaRa nOCJIe 3aIDITOi. IIpO.n;BHr8RC1> c marOM DJT = q O~ , 

Ha-ql!H8H c To-qeK A!) A;J.) A 3 ) MH npo.n;OJIEH.7l:H aerss Oi. Ai. no 
J'::: OI 1- 8 ,BeTBR 02. A2.) 0.3 A3 -.n;o (" = o, g , ( CM. pRC. 11) • 

§ 2. HeQl[HopoHHHH nepexolI. ,4 =O,S 

I. HeHVJIeBlie Ha3aJI1?HllS lIaHHHe 

~CJIeHHO pemaeTCR sa.n;a-qa (I): vL.t. :: o,s , d- =- 0, os , B xa-qeCT­

se Ha-q8JThHliX .n;aHHI:lX osperca "xopomo clÍl0PAfHPoBaHHHi" <,lJJmxcOH (2). CR­

TYaD;HH coaepaeaao anaaoraxaa eJJY118J) .a: = O : HaA.n;eHH TpR COJIHTOHHUe 

BeTBR, TOJrDXO czerza R3MeJmJmCll ][X I'paHm.Ul. TeM°.ae cnocoooa, lJTO R 

BlmIe, aTR BeTBH y.n;a.n:OCll npO.n;OJJD:T1> (CM. pHc.I4). 

COJIHTOmme BeTBH OTMelJeHll CILIOIllHofi JIlIIDIeA. O,IUIOCOJIIilTOHHaSCBeTBll 

OlA! CHalJaJIa oaaa HalneHa /1/ B npe.n;eJI8X o, 068~ J'" ~ o, 'f 6'. 
JlaJIee ee y.n;aJIOCD npO.n;OJID[T:b.n;O r =0,16 • .1lBYXCOJIHTOHHaR BeTBll 

nepBOHalJaJIDHO 6wra HaaneHa.n;JIH o, i 5;{ i. ~ 3 . JlBJIee- ee y.n;aJIOCD npo­

Jto.D:KTll.}tO JT.:=. o, 't8 • HaROHen, TpeXCOJIIITOHHaH BeTBll nepBOHalJaJIJ>HO 

6wra Htrlt:D;eHa /1/ JmIIID .zvm o, li ~ J'" ~ q :1.1.. • Ee y.n;aJIOCll npO.n;OJ.tDTll 

.n;o cf = 0,69 • HBJreHHe YBeJ1Itl9liK1r BijCOTll cTYneHeA aa rpacIm:Kax 
«:f (x, t) IIplI nepexo.n;e OT O,ItHOcOJIlI'l'oHHol.Be'l'BK K lI:HYX. H TpeXCOJJllTOH­

Hol BeTBSDf coxp8H.HeTCH. llpH cpase aa peaICTIBHYD BeTBll B Heo,1tHOpO,Jl­

BOII CJ.IY'lIae cpaay 06pa3YeTCJI CTOJl1IU Bo.IHa, ,lt.DH& ROTOpof y6WBaeT c 
.;1/ 

pOCTO. t" . Ha pHC. 13 npe,ltCl'8ll.reHO Ul'HOl5eHHOe pacnpe,Ite.leHl:e IIaI'HIl'-

HOrO nau no.x ]J,JIII peS)[CTKBHOro COCTomDm !IpH J'"=~ 3 . Ha rpa­
4>09 xopomo Bl',I(eH paapHB ~)I IIpII X =O, 
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HanOMHRM, 'tITO B O,IUIOpO.n;HOM cJIylJae npz cpase aa pesRcTHBH;yD BeTBll 

t.gY. -....,;> o . 
~. HeoJlHopo.IIJIWi rrepexolI. HYJIeBHe Ha1iaJIbHHe JIaHHEie 

06CYJK.naDTCR pesYJIbTaTH lJHCJIeHHOrO pemeaaa aanasa (I) npa v«- =qs , 
oi. = o.as, Cf()(,O) = lft (X,O) =0 • IIo cpasaenan c o.n;Hopo,IUlliM nspexonoa 

HaóJmn,ai>Tca ,IJ;Be HOBHe BeTER. OTJIKtme COCTORT Ta.IQ!ta B TOM, llTO B CJI:y­

-qae HeO.n;HopO,IUIoro rrepexo.n;a MrHOBeHHOe pacrrpe.n;eJIeHHe MarHHTHoro nOJIR 

~ :J. acema SaBHCRT OT .x 
Ilpa MarXOM BKJII)'tlemm: 1" .IJ.,7I.H o f Jí ~ o, 68 npa 60JIbIIlIDC -t !f 

BllXü.D;HT Hft CTaTHtIeCXOe penexae , zoropoe B OTJllftil:ie OT tP- '"o 3aBRCRT 

OT.x • Ha pac , I5a ,6 upencraaneao MrHOBeHHOe pacnpeneneaae p H ~)( 

npa t o "= :lSO , ~= O,OGô ., rpaWKR t:f~ (x) HMeeT BH',n Iq)HIIll1. 

Ijl (x, to) ~ et'c.C ~in.cP" ~ li'C. (x) • 

IIpR cpsae na peSHCTHBHyI) BeTBll B To-qxe J'"=: 0,68 cpaay oopaey­
eTCH CTOff'q8H Bo~a, KOTOp8H nyJlbCHpyeT R nepeBOpa'qRBaeTCH. 

B c.nyqae HMIIYJIbCHOrO BKJIJD-qeHIDi cf (,ItJIíI dí"'D.4(' ~ .2.,.2 J 

~ o6 a :f Jí ~ O, 103 ) Ha6JW.n;aeTcH HOBaJ! BeTBll Oe Ae (na pac , 14 
3Ta BeTBll OTMe'tIeHa nyXTlIpOM). JIPO,nOJ.DmTll 3TY BeTBll OllHCaHHWI BI::mle 

cnoc 060M ae y.n;a.rrOCll. MrHoBeHHoe paonpenezenae MarHHTHor o noJISI !fx 

HMeeT BH.zt cToHlJei BDXHH, HJIH 6pHsepa, JIOKaJIR30BaHHOrO Ha MHKpoHeO,IJ;Ho-

PO,I(HOCTH. Ha pRC. I68 BH6paH l\IOUeHT. Kor.n;a~.x rrpmmMaeT MaKCH-

MaJII,HOe 3Ha'tIelme. 

13pR3ep ",IJ;bInmT", sro B1ICOTa MeHSIeTCR, co BpeMeHeM OH nepeaopaxa­
BaeTCR. C YBeJJ:H'tfelmeM J' B1ICOTa opaaspa pacrer , llpR Jí = D,103 

rrpOHCXO,D;HT cpsn Ha lJJJYryJJ BeTBll O", A.z. (aa pac , 14 ara BeTBll OTMlr . 

xeaa IIYHKTHpOM). EA OTBe'tIaIlT peaenaa Toro lIe THIIa, HO c aMIL1lHTY.n;OH" 

cymecTBeHHO 60JIbllleti, PlJc.I66. 3T0 CRopee' He 6pKsep, a CBR3aHHOe COC­

TO~' CO~TOHa R aRTRCOXHTOHa Ha MHKpOHeO~opO~OCTR. llepBOHalJanD-

HO I aTa BeTBll 6HJIa HabeHa aa HHTepBane 0" 103~ cf ~ 0,25". 
3~aBaa B Ra'tleCTBe HalJanDHHX ~8HBHX COJIKTOH-aHT:aCaHHTOH B noc~a.ztHe! 

Hffit.n;elllloA na BeTER TO'tIKe, y.n;aJIOCD rrpO.n;OJJmITll BeTBll 0.20 A:L .n;o r= 0,52.. . 

~anee npORCXO,D;HT cpaa Ha p~3HCTBBHYD BeTBll 

'f{~i.) -? tat: + rfJ(t.e:Ji) , ta ~ X 
o: . 

• Il t --:;> 00 

I L~ 
13pH3epHaa BeTBll ,g Be'l'Bll "CanHTOH-aHTKCO~TOH" ~'l' COOTBeTCTBeH­

HO no O~O-H .n;ayxC~TOHHHYoBeTBflMR}IM OTBelJaDT pemeHBH B~a: 

7 
( 



crfo,t) ~ (Jlt -i"'p (~t) • lia dplll3epuol: BerBII; 
i: ... c>O 

Cf(qt) ~ (JJAt ....JJ( i"t)~ na B9'l'mI ·CommBI-aB'I'IICOD'fO]I-;'14). 
i:.~ -o 

JImI CpaBHeBmlL CllI. c}opNryJm (3). H.aM ~ lIom.J'lD1'1'L mmmr BftBII 

"COJlifi'OH-amr.HcwmTOHl.l B C1.JY'i2e 'p-=D (cu. JWHU.IlptQ'D Be!'BL O~ÃL 
aa pile.II). B Ea'iernr.aa Ha~.}ltaHfIHX _ dpaD 

If (11/0) = Q;f.C ~irJ..r .... 10 cÁ (ii="f(IXI-eJ), 
(4) 

-/~~ ~ t..'t (r,o} =O. 

Bai'BlI "comft'OH-.a.IDl'.HOOmU'OHI.l B CJ1.W'i89 OJ!tBopoJ'!lHOl"O llIep9XQJrGl lfaibtena 

]ltm1 o,i < K :!f 0,62 • C pOO"i'ml r &IIWIIITY- S-A pacrer 11 

1I0l1BllH1Ji'CH o~. Da pm:.I7a-I7B np!V!lC'l'aBmBO fIl"IIOBOOHOO pacnpe­
J1teJJIelmB NaI."ilmI'HorD UOIlH B NOMeaI[' lIaKCmllJIIa 8IIIDIII.'l'J'A COOl'B9I'C'I'BeHHO 

JPlH T:::: 0,,22» r == 0,31. r =462. • Ha 1II0CJfmUtB811 JI3 8DIX pIIcymtOB 

nptmC~aBJIIaII DlImIalft' cpaea aa p93He~~. aJtOOD ~ )toc­

'flirBll2.' (WIoit 'i'P9H armnmryJlIH. Hpl! B9p9X«uJ;9 aa pe3lICDiIBQIJ BftBi) S-A 
dliCTpO paecaemmareH• 

.MH nmramlC}) Hali'i! 'i'aRiDIf E8 OÓp8SOlI aBaJmr -dpmepHoI:- B9'I'BI: B 

QJtHopnJUiOJl CJJ;Y'ma. EeJm B {4} ~n T • Cft'BtJ'i8ll1ll18 -dpeepuol
Bm'BlI-. Dpmi{cx:tmH't' 6lirnrpoo :nepe~eHBa -dpll38pa8 a CODI'rOH (pamemm. 
~ee OJtBocomnrmm~ Bm'.Bl![). 

§ 3. 'liIcJrgmml 8lIDlmlml 

KpaeBaa s~a (I) pemaareJI U9TQJl;Q1I mmevm:x pasHOC'1'd. 1lJepas 
rr • h: 00u3Ha1mM marB C'8'i'D no -t • .x Coor.BerCr.B9BHO. B pac1l9­

7a1C e= 2,5 • h.'"0.05. f:"= h/2.. • Ó. =0,05" • aft=O. IUDI JL=4S. 
lia o-qm:max I! ~ A LO • O L.x :!E:. e OCIlOBBOO ypamieRl(e ~ 

pyercH no ex_e - JtP9C'T. Ha cmRe otSllBCTeI: 9' BaIOJt11'I'CH ll3 mmpoR­

CDaIUDI ~oporo no~ '7'OJffiOeI'.H coorBOJJlDm!l E8 pa:spma 
li> 

~ (.,. ~ t J - §p:x(-0,1) =-,ft. ,riA '11q, lJ. 

TI 

IIpJlB8JtEM pacQ8'l11H8 91opuyJIlf: 

lf= =li: = 'f (- e.. "Ia. , o) ~ o ~ ti ~ N j 

...1 ( çâ )-1{ .. '1-1 I«.}t (n ~) t. tilfv = i· 2- 2,lfv -If" -t-lt'l- 'f"-f' ~2fvIl 
-t 'fIH - L C1YLtfV-t 

«c If"-' r...L;y Jl } j ~ li s \lo - í, \lo + f ~ v ~ ­.....- +t.. 1/ i; 
~ ~ ,~ 
tg h.+1 _ h. ? I;"tf.··'- e:" 

o - 3 

'H-i JlI.' ,...1
!f... =- "1/,,-, - 'l"'-~ n.~ 1 .
 

3
 
.... I 

I1OCJ1e Toro R8K ~,,} 1. ~ ~ ~ vo- f .J v,;+J ~ '11 ~ fr-1. COClJHTaHH, tf1/0 

IHI 111 

HaxOJtHTCH 1f9TO,ltOM npocmx H..tepaI4Hl: 

10'HI ,.-tr (tL.. , "-tf "'fI "'H ''''' 

3"'G,( =,p-I.., S,« ~\lo, 1<-1 - ~"o-t. - "ifVD-J. -4 PVo -+ 1 t.f""'f.lf'6-t 

....... 1'1
 

fJv.o, o = '1"0 . 

HTepa1tBll CX~CJI 6acTpo: sa Ia :HTepanIDi .n;oCTlII'aeTCH OTHQCHTeJIDHaH 

TOllHOCTL lU"" 3. J1,Jm: npoBep~ ROppeKTHOCTH C"tIeTa HCn0JIb90BaJIOC:b saep­
reTJI'IeCROe COOTHomeHHe 

~ I Ír 'ft:~ 'f: + (i - C~'I') - n].Lx - vU (1 - lO1lf(q t)Jt 
-f 
e 

cl I lf~ d1 -=- O 
- e 

§ 4. BJmo.l ªClMIlTQWeCKOI díopMyJIH 

KpaeBaH saqa'lla 

~ =-~ ~ - Si IL tj + J'""
I~ §J(O) = fj<o) =O,

J. aK.BJ![BéU1eH"l'lla /6/ liUlTerpaJILHOMY ypaBHemm 

, t 
Ir" ( -d.I. L 1 fl -<t.(t-.d«f ( tJ = - ~ I - e ) + ~ - ~ i - e . }S in. tf(JJ ti.t. 

o
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'f (o) t) • PHc. 33,neCb npennonaraerca, 'ITO 'f ae SaBRCHT OT t , ~/o(» 1 . 'tITOÓJI 

BJIHCIDITb noaeneaae ~ (t) npa ÓOJIbIIIHX t '" paCCMOTpRM HTepau;KOH­
tJ 

HlII nponecc: 
1St- /'"2951 ,,-/t I-á.i f -«: (t-s) . ./,..,lf~+.l = A -t wt -t C e - ci "(i- e . ) $I!t:ljl((~)cis~ 
.w~ »: I o 290 ./ 

»:
A=:- d'"/o{l ) c "= - A, LV zz: eYla: . ./5~;1, ,­

/"28f ,.. 
r 

t1I0JI0JltHM <io =0 ,Tor.n;a <fi == A + wt -+ C e 
-clt 

. C'tlliTaeM ~.t : j 
0.2. DA 0.6 g-WiTerpHPyeM no lJaCT.RM, non 3HaK HHTerpaJIa óepeM Sin cjJ. • Ilocae o.zt­

230 23S 240I
 t Pac , 4aozparaoro mITerpEpoBaHID1 no lJaCToRM aspazeaae non SHaKOM anrerpana 
paaaaraea B psmu.zto O (úJ- 3) , BeJmlImm· O ( w-V) R O te:") OT­

~.x
ÓpaCJIBaeM. OCTaBillHeCH HHTerpaJIJI óepYTCfl .R:BHO. B pe3YJIbT~Te no~aeM 

lf;.~ A + evt + ~írt (~+- ~ t o<. C01 (Ai wt) _ ~ 
w u)3 - ~;. ) 

(5) 

cos L 
(j..:l. 1A= - t/ç(~- W ::: <f/o( . 
~ 

-e o t ;< e. 
PRC. 5,... PHC. 6 

AH8JIOrH'tJHO, no lfz. "H8XO,IUlM ~3 ~x 

~3 = B + (w- .L )t+ Sin.(A-fwtj d.. CoS{A+ú7i)
.z.w 3 co + W3 

IlapaMeTpJI W onpeneneax B (5). KaK YJte OTMelJaJIOCb BJIille, nOCJIe,n-
HRH topMYJIa xopomo corJIacyeTcH c pes.yJIbTaTaMK 'tJHCJI8HHHX paClJeTôB. 

r(t)f(t) 

't'I 
"I 

tt 

PlIc. I PIlC. ? 

10Jt 

~~~.
f, 

PHC. 7 PHC. 8 

~ If.. . 

~ ~ ~\o~-
-1 t 

Vn "'!'~ Y\Ar <., .. ~I e Pac. 10 
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Ka3a~o r.c., COPA~K008 C.H. Pll-87-434 
4~eneHHOQ HeeneAoD8H~e noaeAeHHR npH 60nbWHX t peweHH~ 

ypaoHeH~n eHHyc-roPAoHa c cHHrynRpHocTb~

I·: 
HecneAY~TCR ycnoBHR cy~ecTBoBaHHR nepHOAH4eCKHX pe*HMOB B OAHOMepHOMi" 

A~03e$COHOBCKOM nepexOAe KOHe4HO~ An~H~ c M~KpOHeOAHopOAHOCTb~. 4HcneHHO 
J:' pewaeTCR ypaBHeH~e CHHyc-rOPAOHa c c~HrynRpHocTb~ cp tt - CP .... - a CPt - (1-1l8(lt»sinlit + 

+ y (t). YCTaHOBJ1eHO CYU4eCTBOBaH~e peweH~~ B~Aa 6:)t+ p (x. t) , rAe p(x.t) - orpa­
HH4eHHaR nep~OAH4eCKaR no t $YHK~HR. la~e peweHHR o6Hapy*eH~ TaK*e B 0AHO­
pOAHOM nepexoAe /npH Il = 0/. nepHoAH4ecKHe pe*~M~ YAaJ10Cb B036YAHTb, 
ynpasnaa $YHK~He~ TOKa y (t) • nvnY'4eH~ HOB~e nepHOAH4ecK~e pe*~~. npHBeAeH~ 

rpa$HKH 3aBHCHMOCTH w OT ~ /BonbT~aMnepH~e xapaKTepHCTH~~, BAX/. B~BOAHTCR 
npH6nH~eHHaR $OpMyna 6:) (y ,a) IlenVoHe~Horo 'Y4acTKa pe3HcT~BHO~ BeTBH. HccJ1e­
AyeTcR nOBeAeH~e p(x,t) AnR pa3nH4H~X BeTBe~ BAX. 

Pa60Ta B~nOnHeHa B na60paTopHH B~4~cn~TenbHO~ TexHHK~ H aBTOMaTH3a~HH 

OHRH. 

. 
Flpenpanr 061>e.u,HHeHHoro HHCTHTYT8 RJlepHblX HCCJle.u,OBaHHH. }ly6Hs 1987 

nepeOOA O.C.BHHorpaAOBoH 

Kazacha G.S., Serdyukova S. I. P.11-87-434 
The Numerlcal Investlgatlon of the Slne-Gordon Equatlon 
with Slngularity Solutlons Behaviour at Larga 

The existance conditions of the perlodle regimes Inslde the Josephson 
junctlon of flnlte length wlth mlcrohomogenelty are studled. The slne-Gor­
don equatlon with singularlty CPtl.~II-a.p&-(1-,tB(x»91n4>loy(t) 15s01ved 
numerically. lhe solutlons of klnd wt+ p(I,t) ex l e t anc e are cstabllshed. 
Here p(x,t) is flnlte, perlodle functlon of to Similar solutlons are obser­
ved also in homogeneou5 Junetlon (whon P • O). Wc sucepeded to excite the 
periodic regimes by varylng tha eurront funetlon y(t) • New perlodlc reql­
mes are obtalned. The depDndoneo w on Y (eurrent-voltaqe characterlstlcs) 
graphes are prescncod. Tho appro~lmota ~ormulDe w(y,a) of nonllnear part 
of the r es l s t l ve br ench lu dorlvod. The bohovlour of p(l.t) for dlfferent 
bronches of tho curran~·voltoQo ch4rOttorlutlcI 15 studlod. 

:~ .' 
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. Technlquol ond Automaclon, JINR, 
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