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B npowneblii pas...

V1BepxaeHue. YpaHenne Hakaxkxnmbl-LiBaHupira:

d t
%Ppt = ANPLPp; + Lip, + | Klpsds
to

KL= PLGIOLP, T, = \NPLGL O,

— t
Gt = Texp </\/ QETd7'> , Gi=1
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

V1eepxaeHue. (Metog ycTpaHeHune BpeMeHHOR CBEPTKM)
d )
%Ppt = KiPpie + L, Qpr,
Ki = AXPL(I — %) 712 P, I, = APL(I — £,)7'G;, 9,
t N t
Y=\ / dsGLQL PGS,  Gf = Texp (—)\ / E.rd7'>

to
(Ecan (I — X;) obpaTtum!)
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

HokazatenbcrBo:

ps = Gipt = G{(P + Q)pt
N t
; = Texp (—)\/ £7d7> , Gi=1

t
Opr = G, Qpyy + A / dsGQLPGI(P + Q)i

to
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

Beegém cyneponepatop
t
Y=\ [ dsGLQLPGS,
to

Torga

Qpi = Giy Qprg + Su(P + Q)

(I —%:)Qp: = gfo Qpi, + Xt Ppt
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

Onepatop (I — X;) obpaTum npn JOCTaTOHMHO ManbIx A, 11bo npu
[OCTaTOYHO Manbix t — tg.

Qpt = (I — Et)flgfo Qpt, + (I — Et)*lEtht

MNonctaBnssi B ypaBHEHME

d
%Ppt = A\PL; th

NMEEM

d _ _
T Por = XPL(I = %) LGt Qpry + ANPL(I — S0) 'S Ppy
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

Ob6o3Hayvas
]Ct = APﬁt(I — Et)*lEtP, I,; == Apﬁt(I - Et)ilgfo Q7

nony4aem
d
&P,Ot = KiPpi + L Qpr,
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

V1eepxaenue. (Chaturvedi, Shibata, 1979)

K, = i AT,

n=1
kM =pL,p

t
K@ — / dtPLOL:, P
t
Ot tl
K = / dty / dto(PL,QL;, QL,, P — PLOL,, PL:,P)
to to

t t1 12
]C§4) = / dtl / dtQ / dt3 (’Pﬁt Q»Ctl Qﬁtg Q£t3p_
to to to

—PLOL, QL PL, P —PLOAL, QL PL:, P+
+PLOL,,PL, Ly, P —PLOL, PL:, QL P—
—PLQLyPLy, QL P — PL QL PLy, ALy, P)
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

HokasaTtenbcrTBo:

oS
-z =35
n=0

K=Y PLsrp =3 anki”,
n=1 n=1
rae Kin) — koahbuumeHTbl pasnoxerus ; no creneHsm A.

W =rc, Y z.xgfIp,
Z?_lkj:nfl

roe Z‘En) — K03(hPULMEHTBI PA3IOKEHUS Y MO CTEMEHSIM .
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

B yacTtHocTy,
K = PL,P,
K = PP,
K2 = PL(s? + (=)?)P,
K =P, (2P + xPe 4 xWy@ 4 (xMy3yp,

)

. n
OcTaéTcs TONbKO BbIYUCINTD EE .
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

Mpunt>s

— t
Gt = Texp ()\/ Q£7d7'> =

t1
=1+ / dt1QL;, + N2 / dty / dtaQLy, QL + -+ =

tn 1
_Zv/ dty .. / dt,QLy, ... QL

. ¢
G; = Texp <—)\/ LTd7-> —
= 1—)\/ dt1 Ly, + 22 / dtl/ dto Ly, Ly, +
/dt1 / dt, Ly, ... Ly,
n 1
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

to
) n t t tm—1
=> AN (= [ ds dtl.../ Aty QLy, ... QLy, -
n=0 m=0 to s $
t t
QLP | dty dty Ly, - Ly
s 1 nom
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t
) = / dsQL,P

to

t t t t
2122) = [ ds/ dtq Q£t1 QLP — ) dSQACsP/ dtll‘ct’1 =
0 0 s

S

t 11 t t1
_ / dty / dsQL, QL. P — | dt, / dsQLPLy =
to to to to

t t1
- / dty [ dta(QLy, QL P — OL,PLy,)
to

to
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t t t1
5@ — / ds / dt, / dt>QL1, QL1, QL P~
to s s

t t t
— / ds / dtq Qﬁtl QL P / dt2£t2 +
to s s

t t t
+ / dsQL,P / dty [ dtaLe L,
to S ty
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t t t1 t t1 t1
/ ds/ dtl dtg :/ dtl/ ds/ dtg :/ dtl/ dtz dS
to s S to to S to to
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t t t t t1 t
/ dS/ dtl/ dtg —/ dt1/ ds/ dtg =
to S t1 to to t1
t t t1
:/ dtl/ dtg/ dSZ/ dtQ/ dtl ds
to t1 to to to
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t t1 to
Egg) = / dt1 / dts / ds Qﬁtl QCtQ QLP—
to to to

t t1 to
— / dtl / dtg / ds Qﬁtl QESPEtQ—
to to to

t to t1
— / dtg / dtl / ds Q,Ctl Q£5P£t2 +
to to to

t to t1
+ / dts / dt, | dsQL,PL, L, =
t t t

0
t t1 to
:/ dtl/ dt2/ dt3(QLy, QL QL P — QLy QL P Ly, —
to to to
_Q£t2 Q£t3P£t1 + Q['tgpﬁtzﬁtl)
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t t
K® =pesVp =L, / dsQLP = [ dtyPL,QL;, P

to to

(xiM)2 dsQE P dsQ£ P=0
to

K = PLs + (57))P =

t t1
- PEtE?)P - dtl / dtQPEt(Qﬁtl Q[,tQP - Qﬁtzpﬁtl )P -
t to

t t1
_ / dty / dto(PLLQLY, QL P — PLQL,PL,P)
t
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t t t1
5@ — / dsQLP | dt / dta(QLy, QL P—OL, PLy,) =0
to to

to

t t1 t
@5l = / dt, / dty(QLy, QL P — QL,PLy,) | dsQLP =
to to

to

t t1 t
_ / dty / dt / dsQLy, PLy, OL,P
to to to
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE
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JlokanbHoe no BPEMEHN KNHETUHECKOE YPaBHEHNE

t t1 to
— / dty / dt / dt3(QLy, PLy, QLY P + QL1 PLy, QL P+
to to to

+ Q£t3 Pﬁtz Q£t1 P)

KM = PLy=® + sPn 4 2MWx® 4 (s)3)p =
t t1 t2
=PLy / dt; / dta / dtz(QLy, QL QL P — QL QL PLt,—
to to to

- Qﬁtg Q‘Ctg, P£t1 + Q£t3 P‘Ctz ‘Ctl -
—QL,PL, QL P — QL PL, QL P — QL PL, QL P)P [

OcHoBbI Teopumn oTKpbITbIX KBaHToBbIX cuctem Il. Jlekuns 9 TepeTé€nkoB AnekcaHap



