
54 ISSN 0204-3599. . . 2010.  4

 621.317

, , , , , ,
, ,  ( , )

-

, -
, -

.

, -
   , .

 [1,4]  « » , . 
.  [4]

. 1,  – -
;  – 

;   –
;   –  ;   –
;  – ;

 – ;
 – 

;   –  ;   –
.
, 

,
 f

 25…100

0( ) ,f i f f i                                    (1)
 f0 – -

; f – ; i – , i=1...200.

A1(i)(i) arctg
A2(i)

, (2)

 A1(i)   A2(i)  –  .  (i)  -
 A1(i)  A2(i), 

.  [4] -
, -

, 
U =sin (i). (3)

 © ., ., ., ., ., 2010

. 1

. 1



ISSN 0204-3599. . . 2010.  4 55

 U  [4]. ,  [4]
 L =4 

0, 
 100 . , 

 U , .
 [2]. -

. 2, , . -
, -

. ,  (i) 
 t2  t4

 1800.
-
-

-

. , -
, 

-

.
-

-
, 

.  

. 
, 

. 
, 

, . 3. 
 U 'U .  U

 Ux,  'U  –   900.   Ux  U
U . 

'U  – 
), -

.  U
, , -

-
 U 'U .   [7],  -

.

t

t

fM

0

0

f0

0 0

t0

U

t1 t2 t3 t4

25 

100 

f

. 2

( U )

. 3



56 ISSN 0204-3599. . . 2010.  4

-
  , , -

,  ( . 3) 
. -

0

 [2], . , -
, -

.
 U  ( .  3),  

x 1 0U U sin( t t); 2 0U U sin( t ); '
2 0U U cos( t ), (4)

 U1  U2 –  (
U1=U2=1).

x 0 0 0U U U sin( t ) cos t sin( t ) cos( t )sin t. (5)

/ 1= ,  (5) 

0U cos( t )sin t. (6)
 U

nT nT
' 0

0 0

1 cos(2 t )U U U dt sin t dt,
2

(7)

 –  ,  n – , n=1... nm.  nm
  

.
 U ,  4 . -

,  [2], -
 nm=4 ( . 2, ).  (7)  t1 ( . 2, ) 

T
0

0

1 cos(2 t )U sin t dt.
2

(8)

 ( / 1= ), ,  ( 1)
= 2 ,  (8) 

U (1 cos T) 2 2 . (9)
,  t2 ( . 2, ) 

2
2TU 4 . (10)

 t3 ( . 2, ) 

3T 2TU U U U , (11)

U U  –  t2 -
 t3,  (- ) -

.
U  (9) 

2
TU U , (12)

U  (4) -
, . 3.  (4)  ( -

0 0 ):

xU sin( t ); U sin t; 'U cos t. (13)



ISSN 0204-3599. . . 2010.  4 57

xU U U , , = 1, 

U cos t sin; , (14)

U
T

'

0

U U U dt . (15)

 (15) =2 = 4 . 
2U 4 . (16)

U U ,  (10), 
2

3TU 7 . (17)

 U  ( . 3)
 t4 ( . 2, )

'
4T 3TU U U U , (18)

'U –  t3  t4,
.  (12)  (17), 

, 'U  (15), = 2 ,

4TU
2

4TU 8 . (19)

, -
.   (4)  

 ( ,  U1=U2=1)

x 0U (i) sin( i i); 0U (i) sin( i ); '
0U (i) cos( i ),   i = 1...400. (20)

 ( . 3), -
, 

. ,  t1 ( .2, )

100
' '
T

i 1
U U(i) U (i) f (i) , (21)

xU(i) U (i) U (i) ;   f (i) – ,   f (i)= 2sin ( i /100) [3].
 t2,

t3  t4,    200, 300  400. 
 t2  t4

 (20) 
x 0U (i) sin( i i). (22)

 (20)...(22) -
 t1, t2,  t3  t4 -

 (  10 %) , -
.  (9), (10), (17)  (19) 

' 2 ' 2 ' 2 ' 2
T 2T 3T 4TU ; U 4 ; U 7 ; U 8 . (23)

,  ( . 3) -
, -

 [5]. ,  t2,  t3  t4

2T TD 2D ; 3T TD 3D ; 4T TD 4D , (24)



58 ISSN 0204-3599. . . 2010.  4

TD –  U , 
100  (20), .

-
 t1, t2, t3  t4  [6], -

. 
m

4 4

j j j
j 1 j 1

m g U g , (25)

 j  –   1   4;  gj – 
 t1, t2, t3  t4,  Uj – 

 (23).
 gj  [6]

2
j j jg (U ) D , (26)

 Dj –  Uj.
 g1=1,  (23), (24)  (26) 

: g2=8; g3=16,33; g4=16. -
 (25)

' ' ' '
T 2T 3T 4Tm (U 8U 16,33U 16U ) 41,33 . (27)

 (27) ' ' ' '
T 2T 3T 4TU , U , U U  (23), 

2m 6,66 . (28)
-

 ( . 3), 
.

,  (27) 

. 
, -

-
 ( , , )  1,6 , -

 (2  4 ) [2]. 
0, -

. , -
0. 0 , -

 2 , 
.

1. ., ., ., . 
 // . . – 2004. –  6. – . 56–59.

2. ., ., ., ., . -
 // . . – 2009. –  6. – .

70–74.
3. ., . . – .: , 1974. – 240 .
4. ., ., ., ., ., . -

 // . . – 2008. –
 6. – . 65–70.

5. . . . . 2- , . 
. – .: . , 1974. – 552 .

6. . . 2- ., . . – .: , 1982. – 624 .
7. Van Trees. Detection, Estimation and Modulation theory, part 1. – John Wiley and Inc. USA: 2001. – 690 p.

                                                                                                                                               17.11.2009


