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OCHOBHble YpaBHEHUSA

[pouecc reHepaLum TpeTbeun rapmoHukn 'l (w3 = 3w) B cpefe ¢ Kyb1yeckom HeIMHEMHOCTbIO ONUCbIBAETCSA
cnegytolen bespasmepHou cuctemon ypaBHeHum LLUpEanHrepa Ans KOMNAEKCHbIX aMnanTya A4, Az :
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0A 0A 0%4A5
a;’ tvg—> —> 4+ iD, = > 4 i3yA5(2|14412 + |A5]2) + iyA3eitkz = 0,

Co cieAyoWMMM HaYaNbHbIMU U KPaeBbIMU YCIOBUAMM:
A1(0,t) = Ap1(t), A3(0,t) = Agz, A1(2,0) =A43(z,0) = A1(z, L) = A3(z,L;) = 0.
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KoHcepBaTMBHAA Pa3HOCTHAA CXema
(anacnyyaa D, = D3 =0,v; =v3 = 0)

iAkz
P L
Vicnonbsyem 3ameHy A; = Aje 2 v BBeAEM CETKY N0 W, = {zm =mh,m=0,1,..,N,,h = N—z}

BeeseMm ceTouHble QYHKLNN:

A O A os) 4]+ 4] ;
A =A4Ai(zp), A =4izy+h), A =05(4;+4), 4j| = > ,  j=173
[lanee, NoCTpOMM MTEPALMOHHbIM NPOL,ECC:
A, — A, iAkos 05 (|05 |? 0.5 |2 05 A2 4 AT AL + A7
P i A1+WA1(|A1| +2|A3|)=—WA3 3 ,
A, —A. iAKkO.5 0.5 05 |2 ]0.5 |2 A3 + A3
3h = —— As+3iy Ay (2 A1| + A3| )= —iy( 12 1).

Tak Kak ypaBHeHUs He/IMHeWHble, byaem pellaTb MX UTEPALMOHHBIM METOAOM.



KOHCepBaTUBHOCTb PA3HOCTHOW CXEMb

VIHBapu1aHT 3Heprum:

I = |Ay|° + |As|* = 14,12 + 1452

[AaMUABTOHWAH (TPETUU MHBAPUAHT):
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[TopaAok annpokCcMaLunm CXembl

ccnepoBaH nopsaaoK annpoKCMMaL,um.
\J h
Pasznoxum @yHkLMM B pag Tenaopa OTHOCUTENBHO TOYKU Z = Z,, + >

PasnoxeHue cnpaBea/iMBO AN AOCTATOUYHOIO I1aAKOro peleHnsa pa3HOCTHOM
3aaum.

04, Ak _ , : | . 2
Y — > A1+lVA1(|A1| +2|A3| )+l)/A3A1 +O(h ):O
043 1Ak . , : . :

oz 2 Az + 3iyA3(2|A1]° + |A3]%) + iyA7 + 0(h®) = 0

Cxema vMeeT BTOPOW NOPSAAOK annpoKCUMaL UK.



AHannTmnyeckoe pelleHue



[loCTpoeHne anTUYeCcKoro peLleHus

MpeacTasum pelenne B Buge: A; = aje'®i,j = 1,3.
N3 NCXoLHbIX YyPaBHEHUWN CAelyeT MHTErpa
Viccnepyem ypaBHeHue (0603HaumMB x = a3,)

pP3

dx
z:ij 1

212
P30 [—13x4 +x3(30+68) —x2(21+ 68 + B? — 3a) + x(4 + aB + 3a) — aT

VIHTEHCMBHOCTb TPETbEeN raPMOHUKN 3aBUCUT OT YNCAA AENCTBUTE/bHbBIX
KOpPHeW ypaBHeHUS:

2

a
—13x*+ x3(30 + 6B) —x2(21+ 68 + f% — 3a) + x(4 + af + 3a) = T 0.



3aBUCUMOCTb YMC/Ia PELUEHMM OT MAapPaMETPOB 3a4,a4M

3aBMCMMOCTb YMC/1A PELIEHNI OT 3aBMCMMOCTb YMCAA PELIEHNI OT
napametpa f3, 20e a5, = 0 napametpa f3, 20e a5, = 0.7
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PelweHne ypaBHEHUNSA C UHTErpasiom

Cayyaun ABYX MHUMbIX U ABYX AENCTBUTE/IbHbIX KOPHEMW.

VIHTerpan npumMeT BUA:

pP3

dx —1
Oj V= x) (e — 1) ((x — x3)2 + x4) ; V@2 + O — x3)2)(x2 + (x; — x3)%)
Ero peweHue:

p3(z) = |A3(Z)|2 =

V13yz =

F(p,m)

cxq +dx, + cn(—vV13cdyz, m) (cx; + dxy)
cn(—vV13cdyz,m)(c—d) +c+d




CpaBHEHME aHAJIMTUYECKOrO PeLLeHUs C YAC/IEHHbIM peLleHmnem

3aBUCUMOCTb MHTEHCMBHOCTU TPETbHEN 3aBUCUMOCTb MHTEHCUBHOCTM TPETbEMN
rApPMOHMKM OT KOOPANHATbI Z Npu rapMOHMKM OT KOOPAWHATbI Z Npy
napametpe 8 = —0.5, rae a5, = 0.85 napavetpe 8 = 1.77,rge a3, = 0.3

YuncneHHoe peuw. 0 AHanuT. peLu.

(cooTBeTCcTBYET 061aCTAM 1,4) (cooTBeTcTBYET 06N1aCTAM 2,3)

10



PeweHnsa Ha rpaHnuax obnacten

Hanbonee nHtepecHbin caydam: x; < Xo = X3 < X4
(4 AENCTBUTENBbHbBIX KOPHS)

PeweHns nMmeroT BUA:

- . (h — x4)2(x3—X1)
Ps(2) = 1D = G~ 2 = 2

~ B e X4)? (X3—%1)
P3(@) = 145 = G TG, — %)

rﬂ,e = x4e\/(x3—x1)(x4—x3)yz



COOTBETCTBME PELIEHUN HA FPaHMLax obaacTen

3aBUCUMOCTb MHTEHCMBHOCTU TPETbEY
rapMOHWKU OT KOOPAMHATbI Z NpW
napametpe 3 = 1.7647,rpe a5, = 0.3

—— Numerical solution ]

(cooTBeTCTBYET rpaHuLe [3; Ha IEBOM PUCYHKE)

3aBUCUMOCTb MHTEHCUBHOCTM TPETbEM
rapMOHMKM OT KOOPAMHATbI Z NpU
napametpe 3 = —0.8945, rae a5, = 0.3

YucneHHoe peLw.

AHanuT. peLu.

(coOTBETCTBYET rpaHuLe 31 Ha NPaBOM PUCYHKE)
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BbiBOAbI

[locTpoeHa KOHCcepBaTMBHAas CxeMa (CoxpaHatowasn oba
MHBAPWMAHTA)

[TocTpoeHo peweHne B I'Ipl/l6fll/l)KeHl/ll/l MJTIOCKNX BOJIHAX N AZTMHHDbIX
MMMNY/Z1IbCOB Ha OCHOBE NCMOJ/Ib3OBAHUA UHBAPWUAHTOB 3aa4

'IpoBeAEeHO CpaBHEHME aHAIMTUYECKOTO PELLIEHUS C PELLEHNEM
DA3HOCTHOM 334341 U MOKa3aHO MUX COBNageHue

[loKka3aHa BO3MOXHOCTb Ha/IN4YUnS ANHaMnN4yeCKnXx COJIMTOHOB
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Cnacubo 3a BHMMaHue



