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§ I. BBe,neHHe 

B paCíoTax/I -8/ CíWIlI( OCíHapY.lKeHhI H HsyqeHbI npocruâurae CTaTHqeC


ID:Ie li crauaonapaae (nepHO,Il;ll(qeClGi aanacrnuae OT BpeMeHH) CBHSaHHUe
 

CÓCTORHIDI qmIOKCOHOB, JIOKaJIHSOBaHHbOC na rrpHTHrl1Barouuuc HX Ml'II<poHCO.n


HOpO~OCTHX B ~HHHHX ~ose~COHOBCI\lI[X rrepexo.nax. OCHOBHaH Mo,neJIb, B
 

KOTOpofi HsyqaJIYICb 8TH COCTOflRnH,orrpileJIieTCR ypaBHeHHHMM (rro,npoCíHoe
 

OIIll(CaHHe Mo,neJIH H 060SHaqeHHR aM.B 1-3):
 

ftt + rJ. Y't = ~xt - (l -,;USCx}) Si"--,! -+ [, 
(1. I)
 

rne <PYHItIJ;II(.H tg (X,t) onpeneaaerca na HHTepBaJIe -l ~ )C oS e
 
H y,nOBJIeTBOpíieT B OCímeM crryqae rpaHH~iW~ YCJIOB~RM
 

'i]( (:tt,t) :: h:t . (1.2) 

ITpOHSBO,llHaH rro soopnanare !f~ (x,t) ortpenenae r MrHOBeHHoe aaasenae. 
MarHll(THOI'O noza B rrepexone, a eft: (x.t) -MI'HOBeHHOe SHaqeHlie MeI<-

TpHqeCKOI'O nona (nanpaxenaa) , BHellllmí1 TOI< r MO.lKeT B oomev CJIY

xae aaBHC8Tb OT X li( OT t . MarHHTHoe rrone xa KpaRX nepexona
n± TaIOKe MO.lKeT H3Me}UITbCR BO Bp8MeHH. IIOCTORHHaH do. ,orr

pe,neJIRIOmM aaryxanae B rrepexo,ne ( d... nponopuaonanmo HOPMaJIb-

HO~ rrpoBO,Ull(MOCTH), MO.lKeT HSMeHRTbCR B pa3JlHtIHHX rrepexo,nax B ,nOCTaTOq

HO umpoxax npenexax, 
Arm neonaoponnocra M1l B3JL1IH npocreãny» MO,neJIb, orrHClffiaervtyJO 

d-<IJyHKlWe:í1. 8Ta MO,neJIb nparonna ,II;JIR neonaopozmocreã, npoTR.lKeHHOCTb 

KOTOpIDe MeHbllIe rrOJfYllJll(pll(HhI qmJOKCOHa, T. e. ;k; I (3TOM,Y cooraercrnyer 

'"""' :!E: I B (L 1) ).'1HCJIeHHI-le pacxeru nponomonrcs KaR nenocpencrnea-

HO c Mo,neJI.bJO S- <IJyHKmm, TaK H c HeO,llHopo,llHOCTRMM KOnetIHoro pas

Mepa. Ilpa vIL:6 0,5 pesYJIbTaTI-lTar<IfX pacxeron xoporuo corJIacYJOTcR 

npyr c ,nPyroM KOJIHqeCTBeHHo, eCJIH nepexcn H8 CJIHllIKOM KOPOTlGIti 

( e. ~ 2). CymecTBYIOT MlI(RpoHeO,llHopo,IlHOCTH, ~ jOTOPbOC pasyano 

HCrrOJIbSOBaTb ,nPYrHe MO,naITH. HarrpHMep, B paCíoTe 9 paccMaTpHBwIOCb 

BS8lI(Mo,neHcTBHJ @IIOKCOHOB c aCípHI\OcOBCRMMl'I BHXPRMll( (neonaoponnocrr, 

rnna 8'(~) == 5ic 8ex)). B 8TOM crryqae TaI\Ot1 CJIaóo~ qYBCTBHTeJIbROC'rH 1< 

"pasaaaxe" He~,nHopo)~nOCTl1, BepoRTHO, ne oyner , MI-l orpaHwrnMCR HCCJIe

,nOBaHHeM OCíUtIHi ! -OCípaSHHX HeO)JJIOpo,nHOCTeil. 

B paoorax t-8 H3yqaJ!HCb ne SamICRmHe OT apexeaa (crarxxecsae) 

COCTOHHIDI (T. e. pacrrpenenenna 'f tx) , y,nOBJIeTBopmollUie (r. I)) H rre

© 061>CnIDICHHblH HHCTHTYT nnepiu.rx HCCJlCnODllJlHH .uy611B, 19H6. D&VJ!fi1ie'lUiwa BHC'mTyrI 
flRll!UJUdX 1ir.~~_:~nIIJB(O 
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pllO~qeORH 3aBllORmne OT BpeMeHM ( OTa~OHapHHe) COCTO~). ITo
~06HMe YCTOHqnBUe COCTORHHH MH 6y~eM Ha8HBaTD 8TTparcrOpaMH, OOOT
BeTOTBeHHO CTaTllqeOKMMll WIll cTaunOHapHHMH (rrep~O~qOOr~). 

Han60JIee XapaKTepH85I OC06eHHOCT:D ,lJ)K03eq,COHOBOItOro rrepexona, 
RaK II JIID60R ~OCTaToqnO CJIO~O~ HeRllHeftKott CMOTeMH ,- oymecTBOB8HM8 
HeCKarr:DKllX aTTpaKTOpoB. rrpR O~X ~ TOX ~e 3HaQSHRRX BOeX napaM8T

poB II llX 6RWYPKa~(CRaqK006Pi3HOe RCQe3HOBO~e ~ po~Omte)rrpH 

ilnaBHOM R3M8HeHHR rrapaMeTpOB 1-4/, 77,8,IO/. 3Ta ooo6eHHOOT:D cy

meCTBeHHO OCJIO}KHJIeT qnCJIeHHUe pacxers , HO, ItOHellHo, naH60JIeo zrrrepeo
na o TOqRH 3peHIDI IIpMo~eHHH. Ha.nwwo B nepexone rrpuTSIJ:lm3aI<IUHX MMR
poHeo~opo~ocTeH cymecTBenHo YBeRR~aeT ~ano aTTpar~TopoB H pac
WMPReT llX OÔJIaCTb cymeoTBOBaHHH. HarrpRMBP. B nepexo,ne o ~HHO~ 

J.e .- Ia II c ...,u.. = I npa r = o R n._ CI o oymeOTBYIOT rrpa 
ll3MeneHllll ~+ OóRaCTll, B KOTOpHX 11MB8TOa 4 YOTOU~BNX CT8TllqeCRRX 
COCTORHHH (CM./8/ ) , rrpllqeM 3 ll3 HHX oymeoTByroT ~ D HY~eBoM MarHHT
HOM rrOJIe. 

B pacore /7/ ÓWIO YKa3aHO. qTO npa ..,u.,TI: () H o/. c o B rrepe

xo~e MorYT cymecTnOBaTb HOBH8 rrepRO~~OOItHe 8TTP8ItTOPU TRna ópR3epa, 
JIORanH30BaHHoro Ha HeO~Hopo~OCTll. ~cnoHHoe MO,ttBm1poB~0!3aHMO

~ei1:cTBHH (furIOKcoHa c rrpHTJlrllBaIOll{eít Mllr\poHoo~HOpO,IUiOO'1':bIO /5, 6 BbIRJ3H
JIO B03M02KHOOTb pe30HaHcHoroB3allMo~ettcTBM Mew noo,ttnopo.IJ:HOcTDID li 

qmIDKCOHOM, a<fxI>eKTHBHO onacxaaevcro rryJI:DcaIJ;WIMH OOJIH'I'OHa. MOJKHO He
rrocpe~CTBeHHO HaÓJIID~aT:D OITHCaHHMe ~KTH MeTo,ttOM ~aaepHoro 30~1l

poBaHRH. I1HTepecHO TaKlKe ÓWIO ÓH nonarersoa HortaT1J 0JI0,Wi HOB1lX 
CTa~OHapHUX COCTORHMtt, oópa3YromnxCH rrpn B38HMOnettoTBHH o HeOEHOpo,tt
HOCTRMR, Ha BOllDT-aMllepHUX XapaKTepRCTHI~ (BAX) nBpexo~, '1'.0. 
na rpaq,HRax 3aBllCHMOCTH opemrero HarrproKeHll.R: xa nepexone V OT rrOJI
noro cpenaero TORa, TeI\Ymero xepea nepexon, BAX O,zn.IOPO,ItHhIX nepexo
~OB rro~po6HO ll3yqaJIllCD B p'e~~~HX ~311qeCI~ li B ~aneHHHX a~onepH

MeHTax ( CM., HarrpHMep/II7-/I'!I). HeCMOTpR: na aTO, HOtlepmlDammett reo
pllR BAX nase .IT)IJ1 O~O pozmax nepeXO~OB, O.rrn:CI:m8.8MHX ypB.BH8111i8M (I ~ I) 
npn ~ = O II rpalrnlffiUMM YCJIOBllJlMll (1.2), rrOKB ne oyuleoTnye'l', 'l'8R 
KaK He cymecTByeT oómero MeTo~a, rr03BOJIRIOWOro HaxO~TD B08 nePHo~
xecsae pemenaa ypasneaaa (1. 1) c rpaRll'llffiMllI ycnoB:wn.m (1.2) • rIpn 
~ = O npllMe~OCD ~Ba MeTo~a: 

I) reopaa B03l1YJ!{eRllít, B KOTOPOH B03~U{eImeM CtrnTaIOTOH ttn8HH a.,fi 
R r III/-/I2/; 

2) MeTO~ armpoxcaaanaa tj(x,t) KOHel!HIDI! ~CJIOM MO~ /I~/.._-
X)B cTaunoHapnux OOCTORRllRX rrepllO~qeCKH 3aBllCHT OT BpeMeHH HaCJIIO~a

eMl:le BeJIll'lHHU 1/1: ()f, t) II tix (.r, t) • B oó~eM CJIYqae <IJaaa 
(j (~,t) ne nepzozasecxaa <PYHKI.lWI t: ,CM. HIDKe. 

He~OCTaTOI\ nepnoro MeTo.n;a B TOM, 'LJ:TO HYJIeBOe rrpM6JIll~eHlle B OÓ
meM CJfyqae onpenezarr, nem.aa, TaI\ KaI\ ypasnenae (I. I) npa .fl-=ci.=!"=O 

llHTerpllpyeMo JIllIIIb npn e= 00 • TeM ue MeHeo M.fI ~OCT8TO'LJ:H0 
,IJ',JlltHHbTX rrepeXO~OB Teopmo B03MymeHI1ll MOJKHO MCnOJI:D30B8Tb. 

Hanporna , KOHelfiIOMO~OBaR armpoxoxaatnm H8HÇ)OJIee sqxpeRTRBlIa B 
CJI-yqae ~OCTaTOqnO KOpoTKVIX uepexo.non, e ~ 2 -:- 3 • BaTOM 

CJIyqae MOJKHO rrOJIyqnTb xop.o~e n~íÓJIHjKeHll.fI.IJ)IíI lf (x, t) , ncno.rs
3-ya neoonsnoe qnCJIO MO~ 713 ,/1 • IIpM aTOM HeT He06xoJD1MOCTM C1.JJ1
TaTl> MaJIMMll ~, cL, Ó II h-:!: • SaMeTHM, qTO OCHOBHlIe 
pe3YJIbTaTI:l, narryqeHHbte B HalieH paóOTe 'll'ICJIeHHbIM MeTO~OM, MOiKHO rro
J!Y'il'ITD, rrpllMeIDm aCllMITTOTRqeCRRe MeTo.n;bI ,II,JUI peIlJeHWI HeJIHH.efuIblX 
ypaBHeHllH ,II,JUI MO~. 8T0 ó-y~eT orry6JIMKOBaHO B OT~eJIbHOM paóOTe. 

. rrpe~e qeM nepeXO.IJ;llT:b K ll3JIO~eHllID MeTo.n;a paCqeTa II pe3YJI:bT8TOB, 
HaIIIDlIeM OCHOBHHe TOqnUe COOTHórneHIDI, I\OTOpWvlli -Y~OÓHO rrOJIb30BaTbCH 
rrpa pacxere BAX • EMeOTO (1.1) narunuex qyT:D 60JIee oouíce 
ypaBHeHlle 

-t oC.!ft = I.fX1 - V(~X) +K: (r. 3)'it t 

rne V (f, x) - nepaonasecxaa cPYHKUIDI~. c nepaonox .l/li II 

~OCTaTO"tffiO npollaBOJI:DH85I <PYHKIJWI X • .uorrYCTllM, tITO ypannenao 
(1.3) llMeeT perneHR.fI BR,tta 

9' = wt + '10 (X,t), (1. 4) 

rne p" (x, t) - nepllO~qeCKM cPYHKIlHH c rropllO~OM,KpaTHMM ~~I'ú> 
I1pll aTOM npennoaaraercx, lUO cÁ., T 11 h..:t. ne 3aBllCHT 
OT t , XOTJl 611 rrpH .n;OCTaTOqnO ÔOJIbUrnX t . Ycpe,n;HJIJI ypanne
ane (r. 3) rro t II llRTerpllpya rro X B mITepBaJIe -e~ x ~ e , 
HeTpy~o rrOJfY'll'ITb COOTHOIlJ8I-lM8 

<j> + (h.+ - k_) '= Jj + <ti..> w, 
(1.5)e 

-Q!0 <(. ..» 'EJ dx (... ). S.nOC:D MhI BOCnOJIb30BaJIllC:D TeM, 'ITO 
(jf: .:: W , rno qepTa 03Hé:l1meT ycpenneane no nepnony 'T , yy 

orrpenenaaa e 
:Js c: ~ r1 x v(~, ,X ) 

-e 

2 3 



B CJfy'tlae ;1paBHeID1fI (I.I) :19 ecrs rrOJIllliH cBepxnpoBo)VIllmH TOR, 

rrpoTeIC8IOll\liM xepea nepexon , a <do>W - rrOJIHHit HOpMaJIhHIdt TOR. 

YpaBHeIm:e CI.5) BhIpWKaeT OaJIaHC TOROB: 13 JIeBoi! qaCTR - 13HellIHl:l:e 

TORn, a B rrpaBOn-TOKR, TeRYmHe 'tlepes rrepexo~. 

B peaJI:bHHX nepexonax 06HtffiO JIM60 h , = h._ • JIl:l:60 r::2 O. 

BOCrrOJI:baOBaB1lll:l:C:b coxpanenaea aaeprza, MOJ!UiO II,PR e.JTf:t o 
rrpe,IJ;cTaBRT:b B OOJIee y.n06ijOM BR,I(e; J, 

-roa. 
'1 =w(.oLCf_>.J j t;)Z • 

(L6) 
B pesyasrare oROH'tlaTeJI:bHO rrOJTy'tlaeM rrPl:l: W ~ o 

I a <6> + (h.+- h_) =lU {<ct> +<d.1i >}. 
(I.?) 

ECJIH BHpaSMT:b rrpaBYIO 'tlaCT:b 'tlepes~, TO H nony~ aaBl:l:OHMOCT:b 

TO.K8 I OT nanpsseaaa ti) • BR.nHo, ~o H8JmHeaHan IIpoBO,IJ;H-

MOCTl> onpenenaerca rrOCTO.fIHHOH cocTa:BJI.R:I<meit BeJIlllmHIl f/: (06WI

HO rrpoBO,IUWIOCTIt oC. CJIaOO aaBRCHT OT X ). EOJIH <1:/4)(.>.tc.~1. 
TO TOR JIIDIeitHo saBHCRT OT nanpaxenaa I =o/. 4>. ,I(pyroU npenezs-
Hbtlt cJIy'tla:tt <: !fc,7''"'~ >'>1 peanaaycrca B pesoaeacaoâ o1l'l'yamm, ltOr,na, 

HarrpHMep, <~a/wl,;>", ".",&».,4'."'. Tor.na npa ~OCTaTOlffiO BC5JIl:l:-MaJIOM r",.,6J. ~IW' 

aR GJo TOR j( peSKO BospaCTaeT R o6paSymTDn pSSOH8HCHHe CTY~ 

neasza, rrpIDJIepH ROTOpmc npzaenens 13 § 3. 
SaMeTRM rarese , 1:ITO npa tA) = O nano rrOJIbSOBaTDQS[ YpaBH8lmeM 

(I.5), a He (I.?), TaK KaK COOTHOmeIm:8 (I.6) B aTOM ony~e HarrpHMeHl:l:

Mo.BaTB:b BOJI:bT-aMnapHOH XapaKTapRCTRRK, COOTBeTOTByroman HY~eBOMY 

HarrpRmeHHID, OTHOCBTCH R CTaTR'tleCKKM COCTOHHHHM. Eanu 90T~ II90KanbRO 

YCTO~HX CTaTR'tleCKHX COCTO.R:Hl:l:H, TO 6Y~8T H COOTBeTOTBY~ee ~CJIO 

BeTBeR. Harrpzaep, npa h.... = h.- aTO orpessa ~;...~ r :fi'~ na 
OCM ~ =o B r- ta -It7IOCROCTH. 

§ 2. MeTOlI lfliCJIeHHoro paCqeTa 

ViTaK, 't{HCJIelUIO pemaercn ypaBHeIm:e 

Pu '= lfXJ - rJ. 'It - U. - vU-S ()C)) Gin. lJ ... r (2. I) 

aa IDITepB8JIe - f ~ x ~ e , c rpaIm:'t{HHMlf YCJIOB:IDIMR '/. (:teJ ~ O. 
OrpaIDIqeHHe HyJIe13ID.m rpaIrn'ffiblMH YCJIOBIDIMH HeCYll{eCTBelUIO. AHanorHtIHo 

peuaerca aanaxa BO BHenrneM MarnRTHOM none , PaCqeTH rrpoaonaaacs IaUt o 
HyJIeBHMR HaqaJI:bHHMl:l: ,I(aHHHMH, TaK H c ~IOKCOHOM B HaqaJI:bHOM COCTOHHHH. 

'tfuCJIelUIO HCCJIe.nOBaJIOC:b nosenenae peneaza rrOCTaBJIeHHOU s8,I.taqn npa 
dOJI:bJIrnX t . ViSBeCTHO, lITO 'Ix repnzr paapas npa X = O. 

B rrpenmecmymaax pacxerax /6/ MCrrOJI:b30BaJIaC:b oxeaa PyOaHOBa, xopomo 

aapezoaennosasaaa ceda npa cxcre pa3pHWHX pemeHl:l::lt. B pacxerax ,n;JIJI 

60JI:blJ:rn:x t cxeM;y PYCaROBa MCrrOJI:b30M-Tb HeaKOHOMIflHO - ClIeT c ll:BY

4 

Mff rrepeC'tleTaMM CBHsaH c 60JIblliRMM 3aTpaTaMM MaflrnHHOro BpeMeIlli. B 

cOs,IJ;aBllieí1:cH cMTyaunM MhI pelliMJIR HCrrOJIb30BaTb cxeMY - KpecT B OOJIac-

TRX - f ~ X ~ o, O.c X .!: e . Ha CThIKe OOJIaCTeí1: !f HaXO,IJ}ITCH: 

M3 COOTHOllieHMR Ha paspune 

P (to) - s, f-o) = -v'L~iH. !flo).x 

KOHTpOJIbHHe paC'tleTM rrOKa3aJIR xopomee COrJIaCOBaHne c peSYJIbTaTaMM, rro

JTY1IHJUll>IIvrn: no oxeae Py CaROBa. TIpM 8TOM MallJIDlHOe Bpe1WI COI\pamaeTCH OOJIee 

'tleM B rrHT:b pas. TIpMBe,IJ;eM paC'tleTlllie <PJPMYJIM: 

'1;1: (l. ~rl [l9'.~ - ':f:-<.(fY('f:', -,l!f: + .r.-"..)
q-~ r». '" rJS IH Vlf l(, ~,n.lJ~ -lo Jt lf.., -f O J.. 1. 6 V ~ )),,-1, ~.+J.. ~ 11 ~ #-1, 

,,,,, h+1
",.... ,,~ 11-4' "." ".,/

9'0 -= - ~ , = q !lAI-1 - !fAl-6
B CfH 

:1 
, 11. ~J.:J 

t!f; = rv = IJ, O ~ V ~ AI. 

EcnR B KalIeCTBe Ha'tlaJIbHHX .naHHHX B3HT ~KCO~, rrOJIaraeM 

o 1 , \ o~ "I ~ M.f~ = tf" =10 (-e+ vÁ.! J 

"'+L 
nOCJIe Toro .K8K fi" , 1 ~ -J ~ 1.1" -~ , \lo ...1. ~ V ~ N-i 
cocxarans, ~ "'-tI HaxO,I(RTC.R: MeTo.nOM rrpoCTLIX HTepaI..U1í1::

"J ))0 

,,+1 .....1 " ..t ... lI) tHI 

!fi n't' =. h. gin. to li"" _ ~" ..-z - " lJ"o-' - '"~""'*, ~
 
J \lo) J( cJL ;:'11","-1 . C
 

1101' n 

~"o, D =!fYo • 

CooTHorneRRe Ha paspHBe arrnpOKCHMHpyeTcH rro cxeMe BToporo ITO~Ka TO'tl

HOCTM. MTepaUKM CXO~TCH 6~CTpo: sa .neCRT:b HTepaWIn ~OCTHraeTCH OTHOCH-

TeJI:bHaJI T01ffiOCT:b IO- I3. MCrrOJI:bSYIOTCH OOM"tffibCe OÓ03Hatr8HIDI: ~ , 

h. - ruam ceTKVI rro t , X COOTBeTCTBeHHO. B pacxerax e::: 2,5, 
h = 0',05, f'= k/J. , o<. = 0,05, fl = O. M viL = 0,5. 

~R rrpoBepRM KoppeKTHocTH CqeTa MCrrOJI:bsyeTcR 8HepreTMtrecRoe COOTHorne

Hne 

5 



e f 

~ {, I(«.s, (!-c~Y»-r~)Jx-,}L(l-~!flo))}+JoC~;tlt:::o. 
lA- -e J. 2. _ t 

§ 3. OCHoBHIle pesVJI:óTaTIl paCtIeTOB 

HH~e rrap~e~bHo onncaRli pesY~bT8TIl paCtIeTOB ~ o~opo~ux 

("u.=o) H HeO.IUIOpo,IUU:1X nepexonos (~ = 0.5) .KaIt YI(8SaHO B § I. 
npn JL = o cymecTBYIOT pa3JIH'tlllIle craunoaapaae P8.JmMh[, aaanora ROTO

pux ,n~1r B~aTb II npz ""iA.. -;. O. O,IJ;H8I~0 H8r.m cano oõnapyzeao , tITO 

rrpll.)L I: o MOryT BOSHHRaTb H COBeprneIDIO HOBJl8 CT8rmOHapHJle COCTO.fI

HH.fI. 

nn.fI Buxo,na Ha paSHIle pe~ H80Cíxo,nRM0 san8B8Tb p8anHtIHJle H8

tIaJIbHIle y~OBH.fI. HarrpHMep, e~H CT8~OH8p~ peEHM COOTBeTcTByeT 

rrepHo,IJ;toitIeCKOMy .n;BIDKeHHIO COJIHTOHa, TO B Ha'tI8JI:ÓHOM COCTO.fIHIDI ,nOJDKeH 

rrpHCYTCTBOBaT:Ó CO~HTOH. B OCímeM MY'tI88 COCTomnm, s8,naHHJle HatIaJIbHIl 

Mli YCJIOBH.fIMH, ,nOJDKHIl nonanarr, B SOHY ITpHTSDK8HIl.fI H81WToporo CT8J-T,HOHap

HOro aTTpaRTOpa. 

~~e B CTaTlltIeCROM ürrytIae SOH8 rrpHTRm8HHH 8TTpaltTOpa B ~HKrmo

HaJI:óHOM rrpoCTpaHCTBe COCTO.fIHlln Mo~eT CíJlT:Ó~OCT8TO'tlll0 ~OXHOn, OCO

óeHHO BCíJlliSH rrOB8pxHOCTH CíH<PYPKaD;Vín (eM. 8/). HeT HHKaKHX ocnoaanaã 

Ha,ne.fITbC.fI H8 TO, tITO rrpoCTpaRCTBO COCTORHHR BánH3H rrePHO,nMtIecKKX 

CTarmOH8pRliX aTTpaRTopoB y.CTPQe,o rrpome, tI8M B CT8THtIeCROM ürrytIae.

~enCTBHT~:ÓHO, B pa60Tax 7I~I5 ~ rrnrrytI8HHH H8KaTOpHX rrepHo~ec
KHJC peJItHMOB BJlCíHPaJI1:'ICb BeC:ÓMa rrpH'tIYp,7IlffiJl8 H8tIMllRli8 YCJIomm. MIl 
BMeCTO aroro npertnaraea CíOJIee orrpaB,naHHyIO c qmS1ItIeCIWn TOtIKH speHIDI 

rrpone.u:yPY BMIOtIeHH.fI TORa Ó ,KOr,n8 BM8CTO ITOCTO.fIHHOro 1" õeper

C.fI nepeaennoe f(t) ,TeM RJm RHHM cnococoa B1:lXO.wrutee H8 nocrosnaoe 

SH8'tIeHHe 'f 
MH paCCM8TpHBaeM .nB8 OCHOBRliX crrocod8 BKrrIDtI8HHa - MffrKOe, 1:'Is06

paEeHH08 Ha pHcYHRe 18 H HMITY~bCHoe, HsodpaEeHH08 H8 PRC. lCí. 

Ilccnezmee oyuíecraeuao S8B1:'ICHT OT ~A.X , T8R KaR rrpn 1:'ISM8H8mm 

aTora rr8paM8Tpa Mo~eT 3H8'tIHT~llHO H3MeH.fITbC.fI aHeprRfl, C006m8eMa.fI 

CHCTeMe B MOMeHT BKJIIOtIelitm. OT napazerpa to H8 ,nOJDKHO CíJlTb CRJI:ó

HOft S8:auClIMOCT1:'I, ecna OH BJlCípaH ne CJmIIIKOM OTJIHtIaK1ltl!MC.fI OT I, T.8. 

rropanxa OCHOBHOI'O x8paRTepHOI'O BpeMeHH CHCTeMli. Bpexa l/o<. ,X8

paRTepHsYI<I1lee .lU'Icmmamnà aHepI'1:'IH, MHOI'O dOJIbme r, 1:'1 S8 BpeMeH8 rro

pansa to .n;.RCC1:'Irrar.nm ne ycnesaer npoaaarsca. 

MT8R, ~ ITOJIYtIeH1:'IJl pa3JIKtIHUí pe~B Hcrro~bsoBariHCb paanRtIHHe 

6 

- - --- --"l--- :6---- i"""A.~ 

j(t) 

... to a .1. .l.r - ' t 
to=0.25 t 

a 6
PRc.I 

cnocoou BKJIlOtIeHIm J' H pa3JIWIHbIe RatIaJILHLle YCJlOBYUI. MH orpann

T.ffiJIHC:Ó .uBYMJI rrpbCTei:inI:mvm HatIaJI:óH1Uvlli YCJIOBIDUvm: 1) ~ (x,O] == YH"o) = 0, 

2) ~ (x, o) =~ (x) '~t [x, o)= O ,r,ne til (Jt) - O,UROCOJInTOH-: 

uoe cocrosnae: 'lf(x)=2,a.:Z.cCO!(-tkx)=4a.tttSex. IIpoBe.n;eRIl pacxe-

TIl c HY~eBhIMl1 HatIaJI:óHWvill y~OB1:'IJThrn 1) npn MHI'I<OM M YlMITYJIbCHOM 

BMIOtIeH1:'IH (MYtI81:'I Ia, r o) H C CO~1:'ITOHOM B HatIa.n::ÓHOM COCTO.fIHMJ1 

rasxe npa OCíOMX rnnax BKJIIOtIeHIDI (2a, 26). SHatIeHHe to YKa3aH(.' 

na pac , r. IIPM HeCío~:Ó1ll0M M3MeReHIDI i» MH <IoPMbI RpHBHX j"l:l) 
mmaKHX saxecraeansx ll3MeHeHHH ne npoacxcmrr , 

3. r. H.y~eBJle HatIaJI:bRJle Y~OBYUI 

r. CHatIMa onnrneM cranaoaapase peMMH npz .u:=0. KaR YKa3aHO B § I, 
npM,)J.. =ü cymecTByeT YCToRtUmoe CT8'1'MtIeCROe pemenne ,He sasncsnee 0'1'J( : 

rj;;' !fo'= alCe Si", y. OÓJIacT:ó YCTORtIHBOCTH sroro pemenna If"1.l...1. ,
 
r ,«, TOtIKH Cí1:'lepYPRamm r = ± r. IIpM peansaux pacscrax c MHI'IOIM
 

BKJIIOtIeHHeM 1" (T. e. Ia) peurenze npn t >'> to BHXO,IUfT na 

cg = Cio ~HI.ITh B llliTepBMe 0.5- 6:6 0,76. 
3aMeTHM, tITO rrpll YBe.i'I1:'ItIelilill aaryxanaa c/.. 3TOT llliTepBaJI
 

pacumpaerca, IIp1:'l f » 0,76 nponoxomrr nepexon B
 

peJltMM, B ROTOpoM
 

li (X, t) = CAJt -lo ,;(i), (3.1) 

rne .; (t.) - riepnonnxccxaa qJyHKID1R npeueua , a CROpOCT:Ó HapaCTaIlIDI 

(flaSH: npa CíOJI:ónrnx 3Ha tleHIDIX OTHOWeHl1R 1"/eX, onperrenrrercn sa-

HOM 0Ma : 

lA) ~ JT/rL. (3.2) 
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3,n;ec:b tã « f =<: ~ >/J. e , TaR KaR JJ = o (HarrOMHHM, qTO qep-

Ta osaasaer ycpennenne no npeaean, a c ...> - HHTerpaJI rro,n,;rrn

ne rrepexo,n;a). Ta.roovr oopaSOM, cpe.J;niee rro BpeMeHH SHaqeIme HarrpmKe-

HHa Ha rrepexo,n;e He saBHCMT OT X H paBHO ( B HamMX e~-

rax) qaCTOTe W. . TIOJIHhIM TOR xepes nepexon pasen l.er. Sa
rrMC1IBM (3.2) B BH,IJ;e UJ =J.2r. (:di) , Mb[ BH,IJ;HM t qTO B peJlillMe (Ia) 

npa OOJI:blIIIDC co nepexon nene r ceoa KaR nocroaanoe conporzaaenze ne-
JIHtIIDUl (2. fc<..r1• IIpH 3'rOM ,IJ;jK03eWcOHOBC.KHe a<íxI>e.KTH TYHH8JIHpoBaRIDI 

BhlMMpaIOT, OCTaIOTOJI JIHIlIó 3<W>eRTbl, CBíIsaHHHe c TYHHeJIHpoBaIrn:eM HOp

MaJI:bHhOC Me.KTpoHoB, orracusaezae e,IJ;HHCTBeIlll.blM napaaerpoa oe. , pas
HIIM y,n;8JI:bHOM (na e.ummuy ,lJ,JIlflm) rrpoBO,IJ;HMOCTH. B CJIYqae (Io) nepexon 
co CTaTHqeC.Koro pe~a Ha pesHcTHBHHH rrpoHcXo,IJ;HT rrpH ~~> 3 H 

~ ~ 0,064. 

)VKoseWcOHOBC.Klie aqxpeRTbI CTanOBJITCR: cymecTBeIDIllMII rrpa lA) "'" I 

Ha pRC. 2 saBHCHMOCT:b lA) (1") ,lJ,JIR: peSHCTRBHoro p8JKHMa onacasaer-
CR 1tPHBofi OJ 01 A' ,1\0TOpan npa tv ~ 1. (T. e. y ~ Ot I t aanou-
HHM, qTO r;I.. = 0,05) JIHHefuIa, H JI:mrI:b yqaCTOR OJ OI. CM:bHO HeJIH

aeen, Ha yqaOT.Ke OtOl sason OMa (3.2) ae BhIIIOJIH.R:eTOR. TIPH 

OOJI:blIIIDC SHaqeHHRX W peuenne BH,IJ;a (3. I) MO)KHO HaíITH aOlIMITTOTHqeC

RMMM: MeTo,n;aMH (CM., narrpzaep , /16/ ): 

tf(~t)= c» (fA)o-.l~3)t.,.~~ ~il1[lcJDt "A) 
(3.3)+ O(e-Dlt+ o(4J()-,,»~ 

rne lAJo =F/o( • 8Ta aOHMIITOTHKa xoporno cororaoyerca c peSYJI:bTaTaMH 

tnICJIeHHillC pacxeros- Ha pRC. 3a HSOOpalKeHO noncneaae «J (~ t) npa 

OM:brnOM t,lJ,JIR: ~ = 0,07. Ha pRC. 30 npencraroreaa qJyHR

rum ti> (t) , ROTOpaR: rrpHOJIHSHTeJI:bHO CIDIYC'OH,IJ;8JI:bHa H HMeeT nepzon 

'T = 5,25, COOTB8TCTByx:tItRH KpyrOBOH tIaOTOTe co> ~7Tz 
~ 1.,1, (~l'::' 1,4). ECJIH CtnITaT:b, qTO' ifJ (i) ~ tIHOTaR CHHYco~a o 

aMITJlliTy,n;ott ~ , TO OTOIO,n;a rrOJIYtIHM anaxenae (.,)(J ~ 1,2. Ta-

IlliM ocpaaon, q~TRO BM,IUiO, qTO ,jJ ti) B (3.1) -rrepnomrsecxaa 

<PYHRI..IWI o nepaonox tf H tITO naxe ripa CAl r- I eê B rpyooM 

rrpHoJrnJKeHHM MOJKHO oueHHT:b no WaPMYJIe (3.3). 

Il, IIpM r"JL = 0,5 MRrKOe BosóYJtmeHHe naer CTaTHqeCROe pe

meaze B HHTepBaJIe O L. cf L 0,68. 3'1'0 peuieaae OTJIHqaeTCR OT peme

HHR tJ=a.uSin.f' cYutecTBeHHotf 3aB1fOl1MOCT:bIO OT X • Pacnpeneneaze 
qJaShI f/(X) H MarIlliTHOro nOM g' 'ex) npaneneaa na pRC. 4. 

ECJIH aaaxexae r .n;OCTaTOqnO .n;aJIeRO OT RpHTHqeCROrO, TO 

paojrpenenenae ':! (x) MOJKHO 3brcil1CJIHT:b o rrOMOll\:bIO npocroã reopaa 

B03MYll\eHHH rro CTene1L'Uvl ,,)L. B rrepnox rrpHOJIl1JKeHHH 

8 

€f == 'io + a. c~ r~ (1xl-;-e)] -f ... , 

rne !fo = attC Ci~f: ;.e3.;:: Vi.-J1Z, 

a.:: c:! (~h.ael - '1;12. ck;;ei.)~i. 
YCJIOBHe xopornett rrpHMeHHMOCTH aToro rrpMOJIHJKeHHR 

o.. q,cA"t d LL. 1. 
J, 

OBR3aHO c np.llMelmMOCT:bIO .nzaeapaaauaa BO B08M illITepsane - e~ x ~ e. . 
JIerRo yoe,IJ;HT:bOR, qTO aTO YCJIowe rrpH HeÓOJI:bIJll1X 3Ha~eIDurx r H8 

rpeoyer MaJIOCTlI ~ • BOJIHSM TOq.KH OWPYPRamrn: no (" OHO , 

0,IUIa1\O, ne npHMeImMO UH npa KaI-rnX SHaqeHIDIX ",lL 

ITpH l' > 0,68 pe.JKHM 'ophIBaeTC.fI na pesHoT:YIBHbrH, 1ta1{ H B 

CJIyqae vU- = O (pRO. 5). IIpH .n;OOTaTOtIRO OOJI:bIill1X 3HaqeHIDix 

lU , CKalKeM, npa (,,) >.2. , pesHCTMBHaR: BeTB:b BOJI:bT-aMIlepHolt xa
paRTepMoTHKH TaRaR: JKe, KaR npa vU- = O. IIpM MaJIbIX SHaqeHIDIX W MMe

eTcfl, o,n;naRo, xapaRTepHoe RaqeOTBeHHoe OTJIH1iM8 - BMeOTO IIJIaBHoro 

OTMOHelllifl OT np;rMoH na yqaOTR8 Oi. O,t. (pHC. 2) B03HHKaeT HOBaR: 

cTyrreH:bRa OeAe (pnc. 5). Pe.JKHM, OOOTB8TCTBYIDmHH 8TOM BeTBH,rro-

JIyqaeTCH npa ,n;OOTaTOtIRO JKeCT.KOM lIIMITYJI:bCHOM BOsóYJK,IJ;emm (~~ 2,2) • 

3Ta BeTB:b rr~yqaeTCR npH TaROM BOsoy~ellifl1 B MHTepBaJIe 0,068~Jr 

6. O, 103, a npa cf > 0,103 BOSHHKaeT euiõ O,n;HO cocroanae , RO-

TOpOMY coomercrayer BeTB:b 02 AL • IIpH cP' ~ 0,25 np0110xoJ(HT 

nepecpoc aa peSHOTImHYIO BeTB:b. Cocrormae na Oe Ae. MMeeT BM,IJ; 

OTORqeR BOJIHH H.7IH opaaepa, JIORaJIUSOBaHHoro na M.liRpoHeo,n;nopo,IJ.HoOTH 

(pRC. 6a). Ero aMlTJIMTy,n;a IIJIaBHO pacrer o POOTOM J' . ITPM !'~ 
O, r03 na BeTBH O,t. A~ peuienze TaIOKe MMeeT BM,n; CTOflqeti BOJUIH, 

HO c aMllJIHTY~OH, 3HatIRTarr:oHO OOJI:brneH (p:ac.60). 3To,cRopee,He opMsep, 

a CBflSaHHOe OOCTomm6 COJlliTOHa H aHTHCQJIHTOHa Ha h~1i:pOH80.IUWpO.II.HOCTR. 

~fl perneHHfl Ha pnc.60 

~ (o) - !f(e):= tf{o) - f(-e) ;:: ~,S '" i ~. 

COCTOR:HHíI, COOTBeTCTBYlOO.\Me peSHoTHBHotí BêTBI1, ~llv1eIOT BH.n O'l'OR

tIMX BOJIH, wuma ROTOpbC\ yousaer c POOTOM JT (cu. puc . ?). Ta-

KHM oopaSOM, XOTfl aTllM OOCTOHRlUUA COOTBeTcTByeT Ta~aH ~e ITpHMaR 

4J ::::.j"/d... , RaR M B cnyxae ~= o, OHM OTJIHtIarOTC.FI cyurecrnenno 
llHOtt BHYTpeHHett CTPYRTYpoU. B onnoponao« cny-iae F. !1C:peXO.L\e ÓWIO 
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5L A3 ",..- I
 LI' .t" -2 -1 o 2 x..-r 1 
o~'A A I

", 3 2, o -~xo~ p2
r" I 'A,O,t--

o 0,1 0,2 0,3 0,4 0,5 0,6 0,7 A Õ 0.01 

PHc.2.BOJIDT-aMIlepHaJI XapaKTepHCTKKa onaoponaoro nepexo,n;a;t = O, 2t = -1 x 
= 5.IlyHKTHpHaJI KP.HBaJI - pe3HcTMBHM BeTm> .na e,e JllIHe:l1HoM yqacTKe O""A' ooh,1 
BlIDOJIHeH 3aKOH 0Ma úJ = )' / ex, o< = 0,05. GruIOnnm:e JIHIUm: COOT

Be'I'CTBYJDT rrepM:O,1J;1PleCIGIM ,n;B:IDKeIrn.RM ozaoro ( 01 Aj ) , .nByx (02 A2) rpex 

(O~ A ) COJIHTOHOB. BeTB]) DA COOTBeTcTByeT CTaTlIItIeCKHM COCTO.fillRHM PHc.4.Pacnpe,n;arreHHe wa3H H MarHaTHOrO nnnR ~fl CTaTH'leCKRX perneHRH
j 

~ == a"lc"J Ln ~Y' • 

..-.... 

s:ó
295 

290 

285 

npa JA = 0,5: r= U,066. 3TO pacnpe,n;eJIe~e 'XOpOllIO OImCHBaeTCfl npm::íJllf

xeHHo~ 

w 

10 

5 

WoPMY~OH (3.4) • 

"", .....,f 
, ",,," 

A' .r: 
1..-"

ii<!:-/" 

A 
' uJ' ~ I 
2 ~~~ I~.,.~ I 

~ .~~ I I 

O 

..- ...::- A 
3 

- I ,I~~ A'0,;;:-" I JA Iof"'" I 2' I , I'IA , 

AI 

I 

I 
I 
I 
I 

I 
I 

I 
I 
III
I 

O 01 02 ' 03 04 05 o6 
, 1 , ' J , 

A t 

\1 
PHc.5.BGllbT-aMllepHafl XapaKTepHCTHKa Heo,IJ;HOpo,IJ;Horo nepexo,n;a (~= 0,5) 
c A7illliofd ~ t = 5. 1IyHKTHpHM npaaaa O,., A' - pe 3HCTHBHM BeTBD. 

230 235 240 t Y'laCTKH COJIBTOHHHX BeTBe~ oi Aí connanaor c COOTB8TCTBYD.IUfMH Y'laCT-
PHc.3.0aBHCllMOCTD wa3H OT BpeMeHH ~ COCTORHHH,COOTBeTcTByromKX He KaMH aa pac , 2. OrAt - HOBM BeTB]), cooTBeTcTBYRJnaJI õpaaepy , 
JillHefuIoMY ~acTKY pe3RcTuBHOil BeTmt (Oi. Oz,) npz r = 0,07 :;JTa 3a J; 

~OKanH30BaHHOMY Ha Heo~opo~OCTH. BeTBb OA COOTBeTcTByeT CTaTH'leC
BHCHMOCTD xopomo orracasaerca npHes.i'IIDlteHHoft q,oPMYJIoft (3.3). KHM COCTORIUlJlM, H30Óp8JlteHH.hIM na pRC.4. 
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I,~
:t , 

tp, lflx 
0,8' x a 4 

0,4 2 

PRc.6.fl1rHoBeHHoe pacnpenezeaae MaI'HkITHOrO nOJIJI B HeO,IUfOpomWM nepexo

,IJ;e ,IJ;JIE opaaepaoro (a), [= 0, I R COJlliTOH....aHTRCOJlliTOHHOrO (o); '(= 

= 0,2 COCTOIDUdí (cooTBeTCTBeHRO BeTBH Oe Ae R illTpliXnyHKTRpHaH 

JIRID'IE aa Dl Az ). Baopana MOMeHT!:l, sorna MarImTHOe IIOJIe <fx MaR-

CMMaJIbHO. 

rx 
~ PHC.?MrHoBeHHoa pacnpe.n;e

JIeHHe MarHRTHOro nOJIfl ~ 

THIIH~oro pesHcTHBHoro 

COCTOflHHfl B Heo.naopo~OM 

nepexozre , y; = 0,3. 

280 

270 

PHc.8. SallliCl1MOCTb epa3bl 

~ eu, -t) OT BpeMeIDI ,rr.JIJI 

COCTOJIHHM B Ha~e pe3Rc

TRBHoa BeTBH (r= O, I) 
Heo.n;Aopo~oro nepexo,IJ;a. 

CpaBHHTe c pHc.3. 

12 

I f (a,-t) 

245 t 

;I -
trx 

2 a r~x 6
 

I
/ \
 

1011~ 
J,

~ I 

- I "'" 5'I O 

I O 
(~ ~ 

-I 

PHc.9.MrHoBeHHoe pacrrpe.n;8JIeHHe MarHKTHOrO nOJIJI B carraToHe,~eMcfl 

B O.IOIOP0,IUfOM ne.pexo.n;e: a"-Me,1I,1IeHHoe .D;.BIDKelllie, r = 0,06; Ó - ÓblcTpoe 

.n;BWKeIDIe, f = 0,5. 

rrpOCTO IIepeMeHHoe BO BpeMeHH, HO rrOCTOflHHoe B,IJ;OJIb nepeXO,IJ;a arreKTpR

~eCKoe nOJIe. B Heo,npO.D;HOM arry~ae B 

BOJIHa arr.eKTpoMarHRTHOro nona (.i:r:mub 

rro ~e paBHO HY~). 

Ha BeTB.RX OtAL (pRC. 5) 
BeHHO OTmI~aroTC.f{ R saBRCRMOCTR '! 
lJ{~ t) wm".u, = O, j" = 

nepexo,ne pacrrpe,neJIeHa CTOflqa,H 

cpeztaee saaxeaae MarHHTHoro nona 

R Oi bt. (pac , 2) oyuiecr-
OT t . CpaBHRM, aanpastep, 

O,O? ( OiO" , pac , 2) R 

,1I,1I.H c)' = O, 5 , r = O, I ( O" Ae ,pRC • 5)
 
(pRCYHKR 3a R 8 cooTBeTcTBeHHo). BR.D;HO, ~TO BO BTOpoM arry~ae
 

vOlt) CllJIbHO aHrapMOHH~O R RMeeT cymecTBeHHO 60JIbillYro a~RTY.ny.
 
OTcro,na, B ~aCTHOCTR, CJIe.nyeT, ~TO rrpR KOHe~OMO,IJ;OBOM TeopeTR~eCROM
 

OIIRCaHRR COCTOflHHtl na Ot Ae. (CM. § I) HeOÓXO,JU1:MO y~T!:lBaTb
 

ae MeHee .IU3yx MO.n;, rorna KaK COCTOffiIIDI na 010L xopouo onacasa

mICb O.D;HOH HemIHe:ttHOH: MO,nOtt.
 

3.2. ~roRCOH B Ha~aJIbHOM COCTOflHHR 

I. CHa~aJIa paCCMOTpRM CTaIJ;HOHapH!:le peJiUfMhl npn c,)L = O • 

MH:rKoe BOSÓYJK,IJ;eHHe '(r ,«, 2a), .n;aeT"O.D;HOCOJIRTOHHYro" BeTBL COCTOJII 

,l Hl111: Oi. AL (pRC. 2). ,Ueqx:,pMaIJ;illO 8TIDC COCTOíIH:H11: npn YBeJmqeHIDf Ó 
MOJKHO npocnenar s rro pRC.~. He czorprr na rvra.nyro ,rr.JIRHY nepexona, 
8TO cocroanae BrrOJIHe orracsaaerca ,rrBIDKYI.I.U'fMCR no rtepexony <ImIOlccoHOM,I 

I 

I\OTOphl:H Ha rpaHRIJ,aX OTpaJKaeTCJI R "rrepeBopatrnBaeTCH", rrpeBpamasrCb BI r 
aHT:HqmroKCOH. IIpR consuax 3HaqeHIDDC r BOSHl1KaeT "XBOCT" B BH.n;e ce

! rymeH aa <ImIOKCOHOM BOJIHbL, XOpomo BM,IUiblM: na pRC. se. COmITOHHasr 

TeOpRJI B03MYmellliH /12/ ~OCTaTO~O xoporno rrpl1MeH:HMa ~JI OIlRCaHIDI 
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8TMX COCTOHHM~ M,B qaCTHOCTM, rr03BO~8T BH~cnHTb O~HOCO~MTOHHYID IDT H30áp~eHHHe Ha pRC. 2 B8TB~, l'ICqeprrHBaIDTcR Bce B03MORHHe rre
B8TBb BOJIbT"- aIVlIIepHO:tí xaparo-epncraxa. COCTOJIHI'IR, COOTBeTCTBYIDlJUIIe 

~PYr.ilM BeTBffM HU pliC. 2. (O~A:~ 03AJ) , nOJIyqaroTCR npH paCq8TaX 

CJIyqaR 2ó npa pa3JIM~brx [tr1A.X • Ecnz 1,8 ~ fJl;A'J'!:: 3 , TO npa 
0, I e: 1" L 0,52 rrOJIyqa8TCJI ~BYXCOJIl'lT01lliaR B8TBb 01. A.. (CM. 

pnc, 10 a M 6 ). J1pn P"1l1A.'- "" 3,5:vI 0,17 L f L.. 0,24 ncory
qa8TCR "TP8XC0JI11TOHHaR" (TOqH88, ~Ba I COJIl'ITOHa " l'I O,IU1H "aHTl'ICOJU1

TOH") B8TBb 03 A, (CM. pRC. lU B). Pa3'YM88TCR, MhI ae MQjiC~M c 
nOJIHoi1 YBepeHHOCT:blO YTB8~aTb, qTO 00 oTORFlli.fIMl'I, I<OTOpIDII COOTBeTCTBY

a 

6
 

o 
B 

Pac.IO.MrHoBeHHoe pacrrpe~~eHRe MarHRTHOrO 

(a), (á) R TpeX?Qlll'lTOHHOM (B) COCTOHHHHX, 

rrspexone : Cl- BeTBb 02,.A z ' ~:::: 0,22; 
=0,5; B-BeTBb 03A3' 't =0,22. 

rrOJIR B ,I(BYXC().JlliTOHHOM 

~Cfl B O,nHOpO,nHOM 

á - B8TBb O2 A2' ~:::. 

\
 
\ 

I I 

pHO,IJ;R't{ecrore ceanaoaapnue p8JKRlvm. 'u:8JKe npn MaJIbDC to ,(W L 4), B 

npaanane , MOryT cyutecraoaans M ,npyrn8 COCTOHHI'IR, xoropue HYRHO rro

J!YqaT:b c rrOMOIJU,ID .nPy:rnx Hl:NaJI:bHI:lX YCJIOBl'lH l'lJIM .npyrnx cnOCOóOB B03ÓY]K

.neImH r. Harrpaaep, ne COBceM RCHO, rroqeMY npa pacxerax c ,.)L=:O 

He nMytrnJIOCb COCTo.mme "COJIRTOH-aHTJlICO~:vITOH" , KOTopoe ,n0JI]KH0 ÓbLJIO 

áH HMeT:b BOJIDT-aMIlepHYID XapaRTepRCTRKY, npaxmxecxa BLIpoiK,Il;eHHYID c OzAz. 
U. IIpH vU- = 0,5 npa pacxerax 2a) H 2ó) rrOJIYqaeM BeTBM(pac.5) 

Ol At , Oi. AI. R 03 Aa , KOTopHe :vIM8IDT TOT 1Ke CMhICJI, qTO 

R rrpH ~ = O. B oá~e~ OóJIàCTM cy~ecTBOBaHMR CO~MTOHHHe BeTBM rrpM 

,jA..=O R t;U-f::O npasrasecsa COBrra;n:aIDT. O.nHOCO~MTOHH8R Be'rEb OlA.l 
rronyqaeTCH rrpR MffrKOM B03áy~eHl'lM. lBYXCO~HTOHH8R - rrpl'l l'lMITY~bCHOM 

c 2 ~ cr;..A~ ~ 3, a 3 -COJIJlITOHHaR - npa 2,2.6 cf""Alt~ 3,5. BeTBb 4 A& 
a COJlllTOH-aHTRCOJildTOHHaR: BeTB:b 02., ÃL npaKTHqeCKH COBrra,naJOT. 

Ilo,nBe,neM HTom 3THX pacxeron ,1J,JI.íI onaoponnoro (u"- = O) H neonao
ponaoro (,)Lo = O,5) nepexonon: 

I) CT8TR't{eCKRe COCTOHHHH cymecTBeHHo OT~qaIDTCR ,npyr OT ,npyra, 

II 3H8't{eHHe KpuTH't{eCKoro TORa lC ,BLlllIe xoroporo CTaT:HqeCKOrO COC-

Tomnm HeT, 38BHCHT OT c)L. O.InlaKO, npa 'tiHCJIeHHI:lX pacxerax M, 

B03MOJ1tHO, B 9Kcne.PHM8HTax TO't{HO onpenezarr, BeJIH'tIHHY J'e. ne oxens 
JIerKO, TaK MK npa 3Ha't{eHH.RX i"", ,nOCTaTO't{HO 6JIR3KHX K jf!., OÓHq

HO rrpoHCXO,IUIT "CPHB" peIlIemm (peazaa cxeaa pemIMa). QToáH Ó~MSKO 

no,noATH K To't{Ke f"=- 14 ' 'Í'peáYIDTCJI cnenaaasase YXIDIWeHIDl. B xacr
HOCTH, ITpiI 't{HCJI~HHOM MO,neJmpoBaIDm H80ÓXO,nHMO RCrrOJIb30BaTb HH<PoP

MBUKV oá aCHMIITOTH'tieCKOM rrOBe,neHHH pemeHHH. (Banee rrpocTo~ rro,nxo.n 

- B8CTH BWDlCJIeHIDI npa (=<fê ' MCrrOJIbSYR cozsnoe 3aTYXaIme oi- ). 

2) Bce BeTBH BOJII:JT-BMIIepHI:lX x8paKTepRCTRK JIeJK8T MeJK,I(y CTaT:H

'1ecROI li p89HCTHBHO~. IIo-BR,IUIMOM;y, TO't{KH O,z. , O.!J Jmi1.RIOTCR 

TOllR8MH 6~pRaIJ;RH, B KOTOpHX MHoroCOJIlITOHHHe pemeHH.R: OTBeTBJI.fIIQT": 

CJi OT peaacraaaoro , 

3) IIePHo,IJ)I'lecKHe peJmMll H8 pe3RCTMBHOA BeTBR, K0TOpaR c xopo

mel TOlUlOCTDD nPfIMOJIHHettH8, r~ d..w npa co ~ 2. , T8roKe cymecr-
BeHHo O'TJmlIam'CH. O.IUI8KO C8MH pe3HcTHBHHe BeTBR BAX OTJIlfq8KlTCJI 

JImIID npa ea ~.t, r ;E- o, J. 

4) HaBáanee BaEHoe OT~e BAX HeO,nHopo~ rrepexo,noB OT 0,nH0

ponasx COCTOHT B Oápa30BaIUm HOBOA BeTBR OtAe . ~a BeTBI:J COOT

BeTCTByeT HOBOMY cocrosaao-opaaepy , JIOK8JIH30BaHHoM;y na neonaoponaoc
TH. 

HarroMHHM T8K1!e, 't{TO .n,1IIDlli BeTB8~ 0,IUlli8KOBI:lX COCTO.mmft (orara

'1eCKHX, O.InlOCOJIHTOHHHX li T .,n.) pa3JIH't{HH npa e"U- = O H cft.. I: o. 
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IlPH ,)(... = O aTH BeTIDI .IJ,1Imrneit. HarrpHMep, npa vU- I: O paapyneaze 
C~TOHa H rrepexo~ B pe3HCTHBHOe COCTOHHHe(rrepexo~ C O,A~Ha peSHCTRB
H,YIO BeTB:h) npozoxonar npH MeH:hlI.WX SHatIeHRRX TORa r ozaronapa 003
cY)K,IJ;eImIQ 1'I3JJ:Y'Iemm aa MHlqxmeo,IUlOpo.$OCTH. 

ABTOpH oaaronapas To~opeHRO O.T. sa nocrpoenae aa 8BM rpaqJHKOB pRO. 11. 
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6axsanoa H.C. H AP· Pl7-86-537 
4HcneHHOe MO~enHPOBdHHe nepHOAH4eCKHX pemHMOB 
B OAHOMepHOM Am03€$COHOBCKOM nepeXOAe C MHKpOH€0AHOPOAHOCTRMH 

Hay4eHbt nepHOAH4€CKH aasHCR~He or speMeHH aoa6ymAeHHR 3neKTPOMarHHT
Horo nOnR 8 Am03€$COHOBCKHX nepeXOAaX KOH€4HO~ AflHH~ C MHKPOH€0AHOpOAHOC
TRMH. B 4aCTHOCTH, nony4eH~ 3aBHCHMOCTH CP€AHero HanpRmeHHR Ha nepeXOA€ 

or TeKy~ero 4epea Hero paBHOMepHo pacnpeAeneHHOro eHewHero TOKa /aonbT
aMnepH~e xapaKTepHCTHKH /BAX//AnR OAHOPOAHoro H HeOAHOPOAHOrO nepeXOAa. 
HapRAY c xopowo H3BecTHMMH nepHOAH4eCKHMH ABHmeHHRMH conHTOHoa, KOTop~M 

cooreercrsy~T cTyneHbKH a HyneaoM none Ha BAX, a HeOAHDPOAHOM nepexoAe soa 
HHKa~T HOB~e nepHOAH4€CKHe pemHM~, B 4aCTHOCTH, nORBnReTCR HOBaR B€TBb Ha 
BAX, cooraercrey~aR 6p~aepy, noKanHaosaHHOMY Ha HeOAHOPOAHOCT~. OcHosH~e 
peaynbTaTbl nony4eH~ 4HcneHH~M aHan~30M CTaHAapTHOH CHHYC - rOPAOHOBCKOH 
MOAenH c HeOAHoPOAHOCTAM~, onHc~saeM~M~ 0 - ~yHK4HAM~. ~R cpasHeHHR npH
seAeH~ TaK*e HeKoTop~e aHanHTH4eCKHe peaynbTaT~. 

Pa6oTa B~nonHeHa B na6opaTOPHH TeopeTH4eCKOH ~H3~KH H 
s~4Hcn~TenbHoH TeXHHKH H aaToMaTH3a4HH O~RH. 

Jla6opaTOPHH 

Coo6wenne 06DenHHennoro HHCTIIT}'Ta liJlepHbiX nccnenoaannii . .Uy6na 1986 

nepeBOA O.C.BHHorpaAOBOH 

Bakhvalov N.S. et al. 
Numerical' Modelling of Periodic Regimes 
in One-Dimensional Josephson Functions 
with Microinhomogeneities 

P17-86-537 

Periodic in time distributions of the electromagnetic field inside 
Josephson transmission lines (JTL) of finite length with microinhomogenei
ties are studied. In particular, current-voltage characteristics (IV-cur
ves) are obtained both for homogeneous and for inhomogeneous JTL in the 
case of the overlap geometry. The well-known zero field steps correspon
ding to periodic motion of solitons are present for both types of JTL. In 
addition, a new branch is formed on the IV-curve of the inhomoqeneous JTL. 
It corresponds to a breather-] ike solution localized on the inhomogeneity. 
Main results are obtained by numerical analysis of the standard sine-Gor
don model with o-function inhomogeneities. Some approximate analytical 
results are presented for comparison. 

The investigation has been performed at the Laboratory of Theoretical 
Physics and Laboratory of Computing Techniques and Automation, JINR. 
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