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8§ 5. ConpskeHHble U depeHHaNbHbIE ONEPATOPDI

PaccmoTpuM suHelHbINH ﬂnq)q)epeHuna.anblﬁ ornepartop 2-ro nopsijKa
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Lu = Aij + B

rie A, B; u C aBasiores ABaxk bl AM(depeHtnpyeMbiMi GYHKUHMAMH T1, T2, - . ., Tp.
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COIPSI?KEHHBIM € 0nepatopom L.

Ecan onepatop L coBnajaer ¢ conpsixkeHHbIM eMy onepatopoM M, TO TaKo# orepatop
Ha3bIBAIOT CaMOCOTPSI2KEHHbIM.
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HO OHA paBHA HYJIIO, TaK UTO 3HAYEHHE BbIPAXKEHHUSI HE H3MEHUJIOCh.
Boipaxkenue vLu — uMwv npeacrabysier cOO0H CyMMy YaCTHUHBIX TPOU3BOJHBIX 110 &4
OT HEKOTOPBIX BbIpaxKeHu P, To ecTb

OP;
ox;’

vLu—uMU—Z

riue

B : ou 0(A;;v)
P, —jz_:l (vAmaxj —u Dz, ) + B;uv.

PaccmoTpum Tenepb HEKOTOPBIH n-MepHbIi 06beM {2, orpaHUUYeHHbIH KyCOUHO-TJ1aIKOMH
MOBEPXHOCTbIO S.
[Tosnb3ysick hopmyJioit Octporpajackoro-laycca (3.2), 6yaeM umeTb

//Q/ (vLu — uMwv)dzy dzy ... dzx, = —//S/Z_ilpz cos(nx;) dsS, (5.1)

rie cos(nxy), cos(nxs), .. ., cos(nx,) — HamNpaBJsIoOlIMe KOCUHYChl BHYTPEHHEH HOpPMaJIH
K.S.

®opmyna (5.1) Hocut HazBaHue GopmyJbl [prHa.

Paccmotpum ypasuenue (1.1). Onepatopwl Lu, Mwv, a Takke GyHkumu Py u Py OynyT
MMeTb BUJL:
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[Ipu 3TOM dbopmysia [puHa naet (HopmaJsib BHYTPEHHSs1)

// (vLu — uMv)dz dt = /{[%( %—u )—l—auv} cos(nx)

+ (3 (038 - ud2) + buv) cos(nt>}d5- (5:2)
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§ 6. [locTpoeHue peuieHus
Crpouthb petienue 6yaem metogom PuMana, KOTOpbIi @
3aKJIIOUAETCs B UCIOJIb30BAHUU popMyJibl [pruHa U 1aeT pe-
R(zo,t0) Q(z1,t0)
eHue 3aaauu (1.1) yepes rpanuunble yesaous (1.2).
[TycTb HAaM HY>KHO HaWTH 3HaUeHHe (PYHKIIUH U B HEKO- 0 m
Topoii Touke M obsactu (x > xg, t > ty) ¢ KOOpAUHATA- Puc. 2.

MH (21, 17).



[TpoBenem uepes Touky M (puc. 2) ¢ KooparuHaTamMu (1, t1) JBe MpsiMble, MapaJJieb-
Hble KOOpAHHATHBIM ocsiM. [Tyctb Touka P(xg, t1) — 9T0 ToUKa repeceueHus MpsiMbiX £ = X
ut = ty,artouka Q(x1,ty) — TOUKa MepeceueHus MpsiMbiIX x = x1 Ut = to. [IpsmMble © = g,
r =2z, t =19, t = t1, KaKk OblJIO I0KA3aHO PaHbllle, IBJISIOTCS XapPAKTEPUCTUKAMH ypaBHe-
nus (1.1). O6macts 2 6yner npeacrapasatb cob6oi npsimoyronbHuk MPRE). B stoil o61acTn
MbI MO2KEM MIPUMEHNTh MeToJl PUMaHa /17151 HaX0K/IeHUsT pellieHusl.

Ecain yuecTb, uto 06x0/1 06J1aCTH {2 TPOUCXOJUT POTUB UACOBOM CTPEJIKH, TAK UTO MJ10-
1aab 06Xo/1a Beerjaa ocraercs caeBa, popmyay (5.2) MOXKHO 3arucaTh B BUJIE

1/ Ov ou
// (vLu — uMv)dz dt = /{5 (u% —v%) — buv} dx
Q

S
1/ Ov ou
— {5 (ua — va> — auv] dt. (5.2%)
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dt = — cos(nzx) dS.
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Ecau npumenutsb dpopmyay (5.2x) K npsiMoyrosibHUKy MPR(), yauTbiBasi, 4To Ha Xapak-
Tepucthkax QM u PR naMeHsieTcsl TOJbKO ¢, a Ha XapakTepuctukax MP u R() uameHsieTcs
TOJIbKO &, OY1eM UMETh:

/ / (wLu — uMv) dz dt



= %uv‘f + fu(bv — %)dm (6.2.1)
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_ %“”E _ /v<bu—|— %)d:p (6.2.4)
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[Tycrb Tenepnb v(x, t, z1, t1) — HekoTopasi (DYHKIIHS, YAOBJIETBOPSIIOLIAS YCIOBUSIM!

Mv =0,
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Penienne v(x, t, x1,t1) OAHOPOJHOTO COTPS2KEHHOTO ypaBHeHHst (6.3), y10BIETBOPSIIO-
1iee ycsoBusim (6.4), HasbiBaercst pyHKuMed Pumana. dta QyHKIMS He 3aBUCHT OT HauaJ/b-
HBIX 1aHHbIX (1.2), 1 115 Hee Touka (x,t) UTpaeT poJib aprymMeHTa, a Touka (x1,t1) — poJib
napamerpa. CyllecTBOBaHHE U €IMHCTBEHHOCTb TAKOH (PYHKUMH v ObIM JI0Ka3aHbl METOJIOM
MOCJ/Ie/I0BATENbHBIX TPUOJHIKEHHH.



[TockosbKy Ha npsimoit MP ¢ = t1, a Ha npsimolt QM = = x1, TO MOCJIEIHHE YJIEHbI B
dopmyaiax (6.2.1) u (6.2.2) o6paiatorest B HOJb, U Mbl TIOJTydaeM:
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Gopmyary (6.1) Ternepb MOxKHO 3arucaTh B BUJE:
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vz, t, w1, ) =1, w(xo,t) = (1), u(z,to) =v(x), or

HMeeM:
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OTKYJla HaxXoJIuM pelieHue HalleH 3ajauu
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Kak Mbl BumiMm, opmysa (6.5) mo3BoJisieT B IBHOM BHJIE 3arucaTh pellieHue JaHHOH
3aJaun, MOCKOJbLKY TouKy M (x1,t1) Mbl BbIOpaJH POU3BOJILHO.



