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 (1) .
, -

r ϕ ( )τϕ ),y,x(),y,x(rtt = :
( )

x
t

x
r

r
t

x
),y,x(),y,x(rt

x
t

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂

∂
=

∂
∂ ϕ

ϕ
τϕ     (2)

( )
y

t
y
r

r
t

y
),y,x(),y,x(rt

y
t

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂

∂
=

∂
∂ ϕ

ϕ
τϕ     (3)

[ ] [ ] [ ] [ ]
x

..
x
r

r
..

x
....A

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂
∂

=
ϕ

ϕ
[ ] [ ] [ ] [ ]

y
..

y
r

r
..

y
....B

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂
∂

=
ϕ

ϕ
.   (4)

. 

.



11

[ ] [ ] [ ] [ ]
x

t
x
r

r
t

x
ttA

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂
∂

=
ϕ

ϕ

, 

[ ]tA .

[ ] [ ] [ ] [ ]
x

A
x
r

r
A

x
AAA

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂

∂
=

ϕ
ϕ
λλλ

λ     

xx
t

x
r

r
t

x
r

x
t

x
r

r
t

rx
t

x ∂
∂









∂
∂

∂
∂

+
∂
∂

∂
∂

∂
∂

+
∂
∂









∂
∂

∂
∂

+
∂
∂

∂
∂

∂
∂

=





∂
∂

∂
∂ ϕϕ

ϕ
λλ

ϕ
ϕ

ϕ
λλλ     (5)

4321

  

x
r

x
r

rr
t

x
r

r
t

rx
r

x
r

r
t

r
.1

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂







∂
∂

∂
∂

=
∂
∂







∂
∂

∂
∂

∂
∂

λλλ      (6)

x
r

xr
t

x
r

x
t

rx
r

x
t

r
.2

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

ϕ
λ

(7)

xx
r

r
t

xx
r

r
t

xx
r

r
t.3

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂







∂
∂

∂
∂

=
∂
∂







∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
λ

ϕ
ϕ

λ
ϕ

     (8)

xx
t

x
t

xx
t.4

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕϕ

ϕϕ
λ

ϕ
ϕ

λ
ϕ

ϕϕ
ϕ

λ
ϕ

     (9)

x
r

∂
∂ ,

2

x
r









∂
∂ ,

x∂
∂ϕ ,

2

x








∂
∂ϕ ,

x
r

x ∂
∂

∂
∂ϕ , 








∂
∂

∂
∂

x
r

r
, 








∂
∂

∂
∂

x
r

ϕ








∂
∂

∂
∂

x
ϕ

ϕ
.

r2
cosr2

yx2
x2yx

xx
r

22

22 ϕ
=

+
=+

∂
∂

=
∂
∂

ϕcos
x
r

=
∂
∂     (10)

ϕ2
2

cos
x
r

=







∂
∂  (11)

( ) 222222

2

2 r
sinr

yx
y

x
y

yx
x

x
y

xy1
1

x
yarctg

xx
ϕϕ

−=
+

−=





−

+
=

′








+
=

∂
∂

=
∂
∂

r
sin

x
ϕϕ

−=
∂
∂   (12)

2

22

r
sin

x
ϕϕ

=







∂
∂          (13)

r
cossin

x
r

x
ϕϕϕ

−=
∂
∂

∂
∂       (14)

( ) 0cos
rx

r
r

=
∂
∂

=







∂
∂

∂
∂

ϕ 0=







∂
∂

∂
∂

x
r

r
          (15)



12

2r
sin

r
sin

rxr
ϕϕϕ

=





−

∂
∂

=







∂
∂

∂
∂

2r
sin

xr
ϕϕ

=







∂
∂

∂
∂

(16)

( ) ϕϕ
ϕϕ

sincos
x
r

−=
∂
∂

=







∂
∂

∂
∂

ϕ
ϕ

sin
x
r

−=







∂
∂

∂
∂    (17)

r
cos

r
sin

x
ϕϕ

ϕ
ϕ

ϕ
−=






−

∂
∂

=







∂
∂

∂
∂

r
cos

x
ϕϕ

ϕ
−=








∂
∂

∂
∂   (18)

 (6) - (9), 

x
r

x
r

rr
t

x
r

r
t

rx
r

x
r

r
t

r
.1

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂







∂
∂

∂
∂

=
∂
∂







∂
∂

∂
∂

∂
∂

λλλ ϕλ 2cos
r
t

r 





∂
∂

∂
∂

=  + 0;

x
r

xr
t

x
r

x
t

rx
r

x
t

r
.2

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

ϕ
λ =









∂
∂

+







−








∂
∂

∂
∂

= 2r
cossint

r
cossint

r
ϕϕ

ϕ
λ

ϕϕ
ϕ

λ

xx
r

r
t

xx
r

r
t

xx
r

r
t.3

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂







∂
∂

∂
∂

=
∂
∂







∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
λ

ϕ
ϕ

λ
ϕ

( ) 





−−

∂
∂

+





−





∂
∂

∂
∂

=
r

sinsin
r
t

r
sincos

r
t ϕ

ϕλ
ϕ

ϕλ
ϕ 








∂
∂

+





−





∂
∂

∂
∂

=
r

sin
r
t

r
cossin

r
t 2ϕ

λ
ϕϕ

λ
ϕ

xx
t

x
t

xx
t.4

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕϕ

ϕϕ
λ

ϕ
ϕ

λ
ϕ

ϕϕ
ϕ

λ
ϕ









∂
∂

+







∂
∂

∂
∂

= 22

2

r
cossint

r
sint ϕϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

 X :









∂
∂

+







−








∂
∂

∂
∂

+





∂
∂

∂
∂

=





∂
∂

∂
∂

2
2

r
cossint

r
cossint

r
cos

r
t

rx
t

x
ϕϕ

ϕ
λ

ϕϕ
ϕ

λϕλλ









∂
∂

+







∂
∂

∂
∂

+







∂
∂

+





−





∂
∂

∂
∂

+ 22

22

r
cossint

r
sint

r
sin

r
t

r
cossin

r
t ϕϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

ϕ
λ

ϕϕ
λ

ϕ









∂
∂

+







−








∂
∂

∂
∂

+





∂
∂

∂
∂

=





∂
∂

∂
∂

2
2

r
cossint

r
cossint

r
cos

r
t

rx
t

x
ϕϕ

ϕ
λ

ϕϕ
ϕ

λϕλλ









∂
∂

+







∂
∂

∂
∂

+







∂
∂

+





−





∂
∂

∂
∂

+ 22

22

r
cossint

r
sint

r
sin

r
t

r
cossin

r
t ϕϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

ϕ
λ

ϕϕ
λ

ϕ
   (19)



13

 Y . [ ] [ ] [ ] [ ]
y

..
y
r

r
..

y
....B

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂
∂

=
ϕ

ϕ

[ ] [ ] [ ]
y

B
y
r

r
B

y
B

∂
∂

∂
∂

+
∂
∂

∂
∂

=
∂

∂ ϕ
ϕ

λλ   

yy
t

y
r

r
t

y
r

y
t

y
r

r
t

ry
t

y ∂
∂









∂
∂

∂
∂

+
∂
∂

∂
∂

∂
∂

+
∂
∂









∂
∂

∂
∂

+
∂
∂

∂
∂

∂
∂

=







∂
∂

∂
∂ ϕϕ

ϕ
λλ

ϕ
ϕ

ϕ
λλλ                 (20)

8765

y
r

y
r

rr
t

y
r

r
t

ry
r

y
r

r
t

r
.5

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂







∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂

λλλ          (21)

y
r

yr
t

y
r

y
t

ry
r

y
t

r
.6

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

ϕ
λ         (22)

yy
r

r
t

yy
r

r
t

yy
r

r
t.7

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂







∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
λ

ϕ
ϕ

λ
ϕ

      (23)

yy
t

y
t

yy
t.8

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕϕ

ϕϕ
λ

ϕ
ϕ

λ
ϕ

ϕϕ
ϕ

λ
ϕ

        (24)

y
r

∂
∂ ,

2

y
r









∂
∂ ,

y∂
∂ϕ ,

2

y 







∂
∂ϕ , 








∂
∂

∂
∂

y
r

r
, 








∂
∂

∂
∂

yr
ϕ , 








∂
∂

∂
∂

y
r

ϕ 







∂
∂

∂
∂

y
ϕ

ϕ
.

r2
sinr2

yx2
y2yx

yy
r

22

22 ϕ
=

+
=+

∂
∂

=
∂
∂ ϕsin

y
r

=
∂
∂        (25)

ϕ2
2

sin
y
r

=







∂
∂       (26)

222

2

2

cos1

1

1
r

r
xyx

x
x
y

x
yx

yarctg
yy

ϕϕ
=








+
=

′














+

=
∂
∂

=
∂
∂

r
cos

y
ϕϕ

=
∂
∂        (27)

2

22

r
cos

y
ϕϕ

=







∂
∂       (28)

r
cossin

yy
r ϕϕϕ

=
∂
∂

∂
∂     (29)

( ) 0sin
ry

r
r

=
∂
∂

=







∂
∂

∂
∂

ϕ     (30)

2r
cos

r
cos

ryr
ϕϕϕ

−=







∂
∂

=







∂
∂

∂
∂  (31)
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( ) ϕϕ
ϕϕ

cossin
y
r

=
∂
∂

=







∂
∂

∂
∂  (32)

r
sin

r
cos

y
ϕϕ

ϕ
ϕ

ϕ
−=








∂
∂

=







∂
∂

∂
∂  (33)

 (21) - (24), 

y
r

y
r

rr
t

y
r

r
t

ry
r

y
r

r
t

r
.5

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂







∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂

λλλ 0sin
r
t

r
2 +





∂
∂

∂
∂

= ϕλ

y
r

yr
t

y
r

y
t

ry
r

y
t

r
.6

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

ϕ
λ







−

∂
∂

+















∂
∂

∂
∂

= 2r
cossint

r
cossint

r
ϕϕ

ϕ
λ

ϕϕ
ϕ

λ









∂
∂

+













∂
∂

∂
∂

=
r

cos
r
t

r
cossin

r
t 2 ϕ

λ
ϕϕ

λ
ϕ







−

∂
∂

+















∂
∂

∂
∂

= 22

2

r
cossint

r
cost ϕϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

=







∂
∂

∂
∂

y
t

y
λ ϕλ 2sin

r
t

r 





∂
∂

∂
∂







−

∂
∂

+















∂
∂

∂
∂

+ 2r
cossint

r
cossint

r
ϕϕ

ϕ
λ

ϕϕ
ϕ

λ









∂
∂

+













∂
∂

∂
∂

+
r

cos
r
t

r
cossin

r
t 2 ϕ

λ
ϕϕ

λ
ϕ







−

∂
∂

+















∂
∂

∂
∂

+ 22

2

r
cossint

r
cost ϕϕ

ϕ
λ

ϕ
ϕ

λ
ϕ

+





∂
∂

∂
∂

+





∂
∂

∂
∂

=







∂
∂

∂
∂

+





∂
∂

∂
∂

ϕλϕλλλ 22 sin
r
t

r
cos

r
t

ry
t

yx
t

x









∂
∂

+





−

∂
∂

+















∂
∂

∂
∂

+







−








∂
∂

∂
∂

+ 22 r
cossint

r
cossint

r
cossint

rr
cossint

r
ϕϕ

ϕ
λ

ϕϕ
ϕ

λ
ϕϕ

ϕ
λ

ϕϕ
ϕ

λ

+







∂
∂

+







∂
∂

+













∂
∂

∂
∂

+





−





∂
∂

∂
∂

+
r

sin
r
t

r
cos

r
t

r
cossin

r
t

r
cossin

r
t 22 ϕ

λ
ϕ

λ
ϕϕ

λ
ϕ

ϕϕ
λ

ϕ









∂
∂

+





−

∂
∂

+















∂
∂

∂
∂

+







∂
∂

∂
∂

+ 222

2

2

2

r
cossint

r
cossint

r
cost

r
sint ϕϕ

ϕ
λ

ϕϕ
ϕ

λ
ϕ

ϕ
λ

ϕ
ϕ

ϕ
λ

ϕ

( )++





∂
∂

∂
∂

=







∂
∂

∂
∂

+





∂
∂

∂
∂

ϕϕλλλ 22 sincos
r
t

ry
t

yx
t

x

yy
r

r
t

yy
r

r
t

yy
r

r
t.7

∂
∂









∂
∂

∂
∂

∂
∂

+
∂
∂

∂
∂







∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕ

ϕ
λ

ϕ
λ

ϕ
ϕ

λ
ϕ

yy
t

y
t

yy
t.8

2

∂
∂









∂
∂

∂
∂

∂
∂

+







∂
∂









∂
∂

∂
∂

=
∂
∂









∂
∂

∂
∂

∂
∂ ϕϕ

ϕϕ
λ

ϕ
ϕ

λ
ϕ

ϕϕ
ϕ

λ
ϕ
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





 +−

∂
∂

+







+−








∂
∂

∂
∂

+ 22 r
cossin

r
cossint

r
cossin

r
cossint

r
ϕϕϕϕ

ϕ
λ

ϕϕϕϕ
ϕ

λ









+

∂
∂

+





 +−





∂
∂

∂
∂

+
r

sin
r

cos
r
t

r
cossin

r
cossin

r
t 22 ϕϕ

λ
ϕϕϕϕ

λ
ϕ







 +−

∂
∂

+







+








∂
∂

∂
∂

+ 222

2

2

2

r
cossin

r
cossint

r
cos

r
sint ϕϕϕϕ

ϕ
λ

ϕϕ
ϕ

λ
ϕ









∂
∂

∂
∂

+
∂
∂

+





∂
∂

∂
∂

=







∂
∂

∂
∂

+





∂
∂

∂
∂

ϕ
λ

ϕ
λ

λλλ
t

r
1

r
t

rr
t

ry
t

yx
t

x 2









∂
∂

∂
∂

+







∂
∂

∂
∂

=















∂
∂

∂
∂

r
t

r
r

r
1

r
t

r
r

r
1

r
tr

rr
1

λλλ









∂
∂

∂
∂

+















∂
∂

∂
∂

=
∂
∂

ϕ
λ

ϕ
λ

τ
ρ

t
r
1

r
tr

rr
1tC 2P
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 1.1 – .

. 21 ff tt > ,

2wt , 
. 2ft , 

, , -
, , , -

. , -
Q , , 

, '
pQ , -

:
PPP QQ ′= /η                                                (1.1)

-
, 1<η . 

, -
. , -

, .
, -

1F ,  – 2F . 2F -
pF F . 

, 

2F :
1111 )( FttQ wf ⋅−⋅= α                                        (1.2)

121 )( FttQ ww ⋅−⋅=
δ
λ                                        (1.3)

p QQQ +=                                            (1.4)
, pfwpppp FttQQ ⋅−⋅⋅=⋅= )( 222

' αηη     fw FttQ ⋅−⋅= )( 222α ,
 (1.4) :

).()( 222 ppfw FFttQ ⋅+⋅−⋅= ηα                          (1.5)
 (1.2), (1.3)  (1.5) 1wt 2wt , :

tw2

δ

F1

tf2 α2

α1 tf1tw1

F2

λ
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111

2111

21

p

ff

FFFF

tt
Q

⋅+⋅
+⋅+

⋅

−
=

ηαλ
δ

α

                       (1.6)

:
121 )( FttKQ ffp ⋅−⋅= ,                        (1.7)

pK  – , 
:

p

p

FF
F

K

⋅+
⋅++

=

ηαλ
δ

α
1

21

11
1                                (1.8)

-
 (1.6) , -

, . 1=η 0)/( =λδ . :

.
11

2211 FF

tQ

⋅
+

⋅

∆
=

αα

                                 (1.9)

, -
1001 =α /( 2·0 ) 102 =α /( 2·0 ), 

.
121 == FF 2  (1.9) tQ ∆⋅=′ 9 .

, 1001 =α /( 2·0 ), 
 10 , . 101 =F 2, -

 ( 12 =F 2).  (1.9) tQ ∆⋅= 9,9 , 1,1)/( =′QQ .
, -

 10  ( . . 11 =F 2, 102 =F 2),  (1.9) ,
tQ ∆⋅= 50 , . . 5,5)/( =′QQ .

-
. -

, -
, -

.

, 
: 52

>
⋅
⋅
δα
λ ,                                                    (1.10)

δ λ  – ;
α  – .
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. x , 
. , ,

 y. , -
x y. -

.
, :

1). , -
y 0=

∂
∂
y
t ;

2). ,  L0, 
.

( ) 0LPttQQ −== α
τ

&
( ) ( )

F
Ptt

FL
PLtt

V
Qq

0

0
v

−
=

−
==

αα&

,  (
) .

0q
dx

td v
2

2
=+

λ
( ) 0tt

F
P

dx
td
2

2

=−+
λ
α

  :0x = ott = ,
:

 1. :x ∞⇒ tt ⇒ ;

2. :Lx⇒ 0
x
t

=
∂
∂ ;            3) :Lx⇒ ( )tt

x
t

−=
∂
∂

− αλ

tt −=ϑ , -
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0
F
P

dx
d

2

2

=− ϑ
λ
αϑ

,  : :0x = ott = , 

1. :x ∞⇒ 0⇒ϑ ;  2. :Lx⇒ 0
x

=
∂
∂ϑ ; 3. :Lx⇒ ϑα

ϑ
λ =

∂
∂

−
x

-

: 0kmk 022 =− , (*)   
F
Pm2

λ
α

=

 (*) mk ±=2,1 -
, -

:
mx

2
mx

1 ecec −+=ϑ .
 C1  C2 .

oo :xx ϑϑ == , 210 cc +=ϑ .

  .

 1. : :x ∞⇒ 0⇒ϑ

o0o tt:xx −=== ϑϑ :x ∞⇒ 0⇒ϑ

:x ∞⇒ 0⇒ϑ   ∞−∞ += m
2

m
1 ecec0    0c1 = 02c ϑ= . -

mx
0e−= ϑϑ









−== x

F
Pexp

0 λ
α

ϑ
ϑ

θ , , 

( )mxexp
tt
tt

0
−=

−

−
           ( ) ( )mxexptttt 0 −−−=

 x=0 :

( ) ( )mxexpttmF
x
tF 00x −−−=

∂
∂

−= = λλθ ( )ottmF −−= λθ
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2. :Lx = 0
x

=
∂
∂ϑ

, -

.

mx
2

mx
1 ecec −+=ϑ     

:0x = oϑϑ =

:Lx = 0
x

=
∂
∂ϑ

.

  210 cc +=ϑ 102 cc −= ϑ
mL

2
mL

1 mecmec0 −−= mL
2

mL
1 ecec0 −−=

( ) mL
10

mL
1 ecec0 −−−= ϑ 0eceec mL

1
mL

o
mL

1 =+− −−ϑ

, : mLmL

mL
0

1 ee
ec −

−

+
=

ϑ
mLml

ml
0

02 ee
ec −

−

+
−=

ϑ
ϑ

xm
mLmL
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0

0
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o e

ee
e

e
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


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
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
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
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


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+

+
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−
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−
mx
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eeee
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e
ϑϑ



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
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

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


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+
+
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−
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e
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ee
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e
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

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
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 (2.3) , ∞=n . 

:
2

0
2 2
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
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
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


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.
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5. . 

b ,
 1-  ( . 5.1) [5].

 5.1 – 
1- .

, 
, -

constqv = .

: 02

2

=+
λ

vq
dx

td ;                                                (5.1)

: Attx == :0 ; Bttbx == : .
, . 

dx
dtU =  (5.1):

0=+
λ

vq
dx
dU      dx

q
dU v

λ
−=

x : 1Cx
q

U v +−=
λ

,

, 1Cx
q

dx
dt v +−=

λ
, 

x .
:

21

2

2
CxCxqt v ++−=

λ
                                             (5.2)

1C 2C :
0=x : 200 CtA ++−=

bx = : 21

2

2
CbCbqt v

B ++−=
λ

, : AtC =2 , 
λ21
bq

b
ttC vAB +

−
= .

t

xb0

tA

tB

λ, ρ, Cp = const

qv = const
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 ⋅−+

−
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−
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ttq vBA −

−
= λ ,      bx = :
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b
ttq vBA +

−
= λ

, x , 
. x x
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=⋅−+
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= x
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=
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. -
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. -

 « ».
 « » , -
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, . -
, -

 – . -
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 5.2 – , .

, , -
. , -

.  (5.1) 
, -

.
 (5.1) x w e :
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
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dx
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∆
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−
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∆
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






∆
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 (5.7) :
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
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∆
=
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e

i x
B 
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∆
=
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
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∆
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∆
=
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 (5.7) :
011 =++− +− iiiiiii FtBtCtA                                      (5.8)

 (5.1) 1=λ ;
2=vq ; 5=b ; 0=At ; 15=Bt . 

1=∆=∆=∆ wem xxx .  5 .
1t 6t 01 =t 156 =t . -
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w e

x
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M EW

i i + 1i - 1

i = 1 2 4 5 6
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 (5.7):

2=i : 022 321 =++− ttt 202 32 ++= tt 15,0 32 +⋅= tt        (5.9)

3=i : 022 432 =++− ttt 22 423 ++= ttt 215,02 433 +++⋅= ttt 2
3
2

43 +⋅= tt    (5.10)

4=i : 022 533 =++− ttt 22 534 ++= ttt 3
4
3

54 +⋅= tt    (5.11)

5=i : 022 654 =++− ttt 2152 45 ++= tt 173
4
32 55 ++⋅=⋅ tt 165 =t    (5.12)

 (5.15), 4t ; -
 (5.14) 3t ,  (5.9) – 2t .

, -
: 01 =t ; 72 =t ; 123 =t ; 154 =t ; 165 =t ; 156 =t .

. -
  1=λ ; 2=vq ; 5=b ; 0=At ; 15=Bt  (5.3):
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12 =

=x
t ; 12
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34 =
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t ; 16
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t ; 156 =t .
, , -

 (5.16) .
, -

, 
. , 

 [7], [8].
, , -

, , -
.

:

1. ., . .– .: , 1977.-
464 .

2. , . .
.: , 1977.- 584 .

3. ., . 
(5.5).- .: , 1992.- 576 .

4. . .- .: , 1978._ 512 .
5. . 

. - .: , 1984.- 152 .
6. ., ., . 

 .- .: , 1990.- 207 .
7. .  // . . -

. :  6- . . . -
., 1981.- . 145-192.



54
8. . 

// -Vll: . VII . . -
. - , 1985. - . 1. - . 16-41.

9. ., . 
 // .

— , 1984. - . 135-157.
10. ., . -

 // . -
., 1977.-  297-300.

11. ., ., . -
. - .: , 1981. - 265 c.

12. . -
 // . -1978. -  6. . 116-

127.
13. ., . -

 // . - 1966. - . 11,
4.- . 426-431.

14. ., ., ., . -

 // . - 1971. -  3. - . 31-35.


