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– 1, OY – n yi,1

, i = 1,2,3,…,n –

Y yi,1<x1. (1)

i,1, ( 1; i,1) . 

.1. ( 1; 'i,1) . 1, 2, 3, 4 –

( 2; 'i,2)
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– i,1 1

1. 1 y1,1; 1 y2,1; …; 1 yn,1

Y (1, )
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( ) yi,1

Y . 
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, , –

:

Y ( 6, : 1.0; 1.014; 1.027; 1.035; 1.038; 1.045;

1.056; 1.056). .3

( 2: 1.0; 1.015; 1.028;

1.041; 1.044; 1.052; 1.063; 1.065), ( 3: 1.0; 1.030; 1.063;

1.069; 1.070; 1.087; 1.085; 1.087), ( 4: 1.0; 1.033;

1.056; 1.082; 1.103; 1.114; 1.147; 1.141), 

( 5: 1.0; 0.980; 0.965;

0.954; 0.942; 0.935; 0.941; 0.941). , 
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1.042; 1.037), 3 –

(1.0; 1.006; 1.046; 1.067; 1.077; 1.078), 4 –

(1.0; 1.073; 1.117; 1.125; 1.139; 1.128), 5 –

(1.0; 0.948;

0.914; 0.915; 0.916; 0.915). 6 , , … , 

i,1, i,2, … , i,6 (1.0; 1.014;
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tugun Pall.) – [24], 

. 

7+

20 . 

3+ - 6+
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. – 20

7+

q'x : 20 i = q'x (10). 

3+ - 6+ q'x

: xi, .=ln xi• q'x (11). 

: 20 ln tmax = q't ti, .=ln ti•

q't (12). -

1+, 2+, …, + -

, 

q't

[20]. 

. , 

[11,12], 

(11) (12). 

, i ;yi

X Y (yi i) ( . 

). ln(yi i) = ln yi – ln i. 

:

exp = exp = ( i i ) = ( ),  (13)

i i – X Y, 

( ) – , –



i, yi, – [11]*. 

– ln i   ln yi, 

(ln i; ln yi)

. (11) (12), 

, i, yi, , 
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:

xi, .= xi • q'x            (14)                     ti, .= ti • q't ,                  (15)

q'x = 20 max; q't = 20 tmax , i yi

( . [11]). 

(14) (15)
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(14) (15). 
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lny2 = ln y1 + 3(q'x - 1) • ln x1  (16), 

x1 – , y1 – x1 , 

q'x =20 ln xmax. (16) ln xi,1 ln xmax

. (16) xi
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:



yi, .= yi • q'x,  (17)

yi – , , q'x = 20 xmax (14) [11]. 
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( .4 [11]). 
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8 : 0.2000; 0.2026; 0.2036;
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3 8. 
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. 1, 
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1. 2 ( )
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   2. 3 4 ( )

/ . 



3. 5 /
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4. 6
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yi = ai • xi (18), xi –

2, ai – 5. yi

, 

, 

/

. , 

yi , 

, 

. 

. 

5. 7-9 , §4.13 [25]. 

ln y'i – ln yi ( 7)

, 

(

)

[11] –

. 

, 

4 5, ln indi,5 - ln indi,4 = ln yi,6 - ln

yi,3.
*

                                                
* 3, 4, 5, 6 – . 



, 

1% [25, .21 ]. 

, ( i; yi) ( i, .; yi, .)

:

= yi, . i, , (19)

[20]. X Y

(13), (14), (17) ( i; yi)

( ) . 

, , 

, 

. . 



1  

/

, 2+
, 7+

, 

, 

. 

ln y'i –

ln yi

-

, 
, 

/ /

1 2 3 4 5 6 7 8 9

1 26,90 5,429 0,2018 0,2136 5,746 0,0567 11  

2 27,72 5,583 0,2014 0,2163 5,996 0,0714 14  

3 27,84 5,667 0,2035 0,2123 5,910 0,0420 6  

4 28,16 5,583 0,1983 0,2089 5,883 0,0523 10  

5 28,64 5,809 0,2028 0,2152 6,163 0,0591 12  

6 28,92 5,769 0,1995 0,2101 6,076 0,0518 9  

7 28,97 5,698 0,1967 0,2151 6,231 0,0894 16  

8 29,54 5,963 0,2019 0,2145 6,336 0,0607 13  

9 29,72 5,953 0,2003 0,2104 6,253 0,0492 8  

10 29,78 6,046 0,2030 0,2098 6,248 0,0329 3  

11 29,95 6,145 0,2052 0,2136 6,397 0,0402 5  

12 29,97 6,153 0,2053 0,2123 6,363 0,0336 4  

13 30,92 6,487 0,2098 0,2095 6,478 -0,0014 1 1

14 31,00 6,018 0,1941 0,2101 6,513 0,0790 15  

15 31,34 6,291 0,2007 0,2099 6,578 0,0446 7  

16 31,44 6,596 0,2098 0,2042 6,420 -0,0270 2 2

n=16  
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4 –

Q, C, , M

l

– (14) (17). 

(14) xi i,1 - i,5 ; (17) yi –

i :

Q, C, , M ; q'x=20 xmax, xmax = i,6 = 40,98 , 20 –

OX. 

9.  

" "

9

Y 4 –

(19).    

OX Y

, 

X

Y . 9, 

Y :

i,1 i,1 = 4.219 (20); i,1 i,1 = 39.713 (21); i,1 i,1 = 17.722 (22); i,1 i,1 =

45.672 (23), 

4+ - 9+ , 

. , (6) – (9)

3. 



.9. " " " "

. . 

, 4. 

: i,1

i,6 – (20); i,1 i,6 – (21); i,1 i,6 – (22); i,1 i,6 –

(23) . 

Q, C, , M

. 

i,1- i,6 (14)

(17), q'x=20 xmax xmax = i,6 , 

2-5 9

10.  



.10. " " " "

. 1972 . , 

4 9. 

10 , 

( 2, : 1.029; 1.045; 1.053;

1.062; 1.063; 1.070). , 

;

( 20%

) . 

, , ( 4: 0.937;

0,997; 1.012; 1.016; 1.024; 1.022), ( 3: 1.058;

1.071; 1.082; 1.122; 1.128; 1.103). 5+ 8+

, ( 5:

0.977; 0.988; 0.959; 0.955; 0.953; 0.921). , , 

[6], 

6+ 9+ 4 9, -

– 1972 .  
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2.1. 

, 
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, , [4]. 

. 

, , 

. [1,3]. 

. , 

[1]. 

. (

) X Y

X Y (xi; yi)

. 

, 

, X Y

xi yi . 

, 

( ) ( )



« » ( )

. , 

. 

,   (1). 

. 

xi yi , , 

X Y

[7]. 

: = (24), 3 3. 

, , , 

- , 

, (24)

. , 

, - -

. 

11 OY

(xi; yi), xi - , yi -

, 1992

- . xi yi . 

xi yi

(1) i, . = 34.79 -

, i, . = 7.2460 -

. xi, 



i, ., i, =33.6732 i, =

35.9437 . i, xi, i, xi, , 

i, = 7.0568 i, =7.4405 , 

. ( i, ; i, ) ( i, ; i, )  

11. 

11 90° . 

i, ( i < i, .) ( i > i, .) i, ., 

i i, i, , i, = 7.0268 i, =

7.5235 . xi, i, i, , i, =

33.9755 i, = 35.8119 . ( i, ; i, ) ( i, ;

i, ) 11.  

11 . , 

1 3

i, . 'i, > i, , 'i, < i, . , 2

4, i, ., 'i, < i, , 'i, >

i, . :   = i,

=33.824 ,    = i, = 7.0418 :

   = i, =35.8778 ,    = i, =7.4819

, 11. ( i, ;

i, ) ( i, ; i, ) 11 . 



.11. ( ) ( )

-

( , 1992 ., n = 20, ). 

( i) ( i) -

yi/xi. 

xi i, i,

qx - xi :

=  ,   (25)

n - , 

xi OX 11

x1 x20. 

n, 

xi xn,i

xi. 

(25) n = n

yi yi i, i,

yi OY y1 y20



.

xi yi . 

5 6 11, 

( i, ; i, ) ( i, ; i, ), . 

, 

yi xi (xi; yi)

. = , -

, 

xi yi. n =

40, , = 1.00151, = 1.00155, = 1.00004 5 6

11 . 

  > , (

), < - . 

yi/xi 11

, ( ) [1, . 106]. 

yi xi

(n > 5)

. 

2.2. 

. 

. 

-

. , 

( , ). 



( ), 

[17,26,27,28,29]. 

, 

. 

, , 

. 

[1]. 

-

, , , 

( ) . 

:

[29].  

, 

, 

, , 

. , , 

(n 5), 

, 

- [13], 

. 



y'i / xi, y'i, -

yi

( ), xi, – . 

( )

(Phoxinus phoxinus L.), 

, 

. 

, , 

, - 2004 . , , 2005 . 

( , 

), 

. 

( )

( ) . 

, 

0.3 8.5 , , 

-

, . 

. 

, 

, 

. 

, . 

, 

, 

, . 



" ". 

- . 

- " 44". 

. 

, 

. 

, 

, 

:

- , 

, -

. 

, 

, 

(Q, )

: 1 - , - , 1C -

, aV - , 

, 

, - , h -

, ( - 1C) -

, (1 - ) -

(1 - ) [28], -

. 

. 

, 

, [7,16]. 



( . 1 ) , 

, 20°

. -

, 

[13]. 

, , 

. X, 

- Y. (27), (28), (29), 

(30) , 

( ) [11,12, 22]. 

2.5

8.6 . 

0.5 : 2.51 - 3.00; 3.01 -

3.50;...; 7.51 - 8.00 , 246

15 29

. 

(1). 

(n = 25) 3.01 3.50 -

, 

- ( ) [13]. 

i,2, i - Y, i,2 = 3,2516

( i,2; 1,2; 2,2; 3,2;…; 10,2)

: i,2/ 1,2, i,2/ 2,2;... ; i,2/ 10,2.   

yi,k i,k Y

(2): yi,k• ( i,2 / i,2) = i,k , 

i - , k -

. 



i,2 i,2 i,2 = i,2 - , , 

, 

- i,2, (1): i,2 = = i,2. Fi,k

i,k (xi,k; Fi,k) ( i,k; i,k)

O Y [13]. 

q

i,k; i,k; i,k (25), qi -

. n=10 (25):

q( ) = 1.062719, q( ) = 1.068341, q(a ) = l.072547, q(l ) = 1.057020, q(a ) =

1.060858, q(a )= 1.063399, q(aA 1 ) = 1.066596, q(l aA) = 1.061799, q( ) =

1.075971, q( )= 1.076098, q( )= 1.074304, q( ) =1.067674. , q( )

(1): q( ) = ,

(25). 

Y

, . 

, , 

OY'

, 

i,k Y

i,k . 

, 

. ?

(xi,k; y i,k)

i,2 / i,2, , 

(xi,2; y i,2)



q( i) q( i) q( i / i) = q( i)/q( i) (xi,k;y

i,k) , 

(ln y i,2 - ln y i,k) (xi,2, .; y i,2) (xi,k ; y i,k), 

xi,2, .= xi,k.        (26)

(xi,2; i,2)

. 

(xi,2; i,2)

. x1,2 (x1,2; i,2)

-

x1,3  (x1,3; i,3) (xi,3; i,3). 

x1,3  x1,2   i,2. 

x2,2   - , 

i,2

x2,3   (xi,3; i,3), , (xn,2; i,2) xn,3. 

, (xi,2; i,2)

xi,k (xi,k; i,k)

. 

, . 

x1 < x2, x2 x1 :

,                                      (27)

q( ) - , (25). 

x1 2 :

2,                               (28)

q( i)- i- o , ( ) (27). 

x1 > x2, (x2; 2) x1 :

,                                    (29)

                                                      2.                                    (30)



, (n - 1) - x1

x2, n , 

. 

i,2 xi , 

xi i: i,k i,2. , 

xi,k

(ln i,2 — ln i,k), , 

, n 25

i,k i,2

[25]. 

(xi,2; Fi,2) , 

q( ) = 1.062719 q( ) = 1.067674 - . . 

(ln i,2 —ln Fi,k), , 

Fi,2 xi,k

(xi,k; Fi,k), 2. (+) , 

i,2

Fi,k. (-) . 

2

(+) (-)

Fi,k    

( ln i,2 i,k) )(

1 2 3 4 5 6 7 8 9 10 1 -10

+ 160 165 192 75 76 77 100 140 151 182 1318

- 165 111 108 115 134 133 131 91 125 71 1184

n 25 23 24 19 20 20 21 21 22 22 217



i,2 Fi,k    

. , , 

(30), i,2 = Fi,2

q( ) =1.067674, ( )

, , 

, 

. 

, 

, 2.74 7.83 . 

184

. , 

(1). 

i,2 / i,2

(2)

Y . 

Fi,k i,k , 

, (1). qi

i,k, i,k, i,k , (25). q( ) =

1.046429, q( ) = 1.050797. 

   q( )= q( ) q( )=1.0047

i,2 i,2 - , 

q( )=1.0042 i,k i,k , 

q( ) !

q( )=1.062719 q( )=1.067674 ( . 

) (xi,2; Fi,2)

(xi,k; Fi,k)  :



(27), (28), (29), (30). xi

3. 

3

(+) (-)

Fi,k

(ln i,2 i,k) )(

1 2 3 4 5 6 7 8 1 -8

+ 160 100 149 163 73 67 103 115 930

- 165 90 176 162 137 143 160 116 1149

n 25 19 25 25 20 20 22 21 177

, 

(ln i,2 i,k) , 2. , 

(xi,2; Fi,2) - xi,k xi,k , 

q( ) q( ) –

, , 

. , 

. 

12, 

OY' : - 1, 

( i,k; i,k) . 

, 

, -

, , 

, 

. 



.12. ( ) ( )

. 

Y

( . ). 1 - . 

3

12 - , 

(xi,k; i,k) Y

. , i,k - (i) Y

. (k) - (xi,k; i,k).

, - xi,k

(xi,k; i,k)  , 

Y, 5.51 7.00

, 

Y: aV, , , h, ( - 1C), (1 - ) (

, 1% ). 

, , , , 

. 



( i,k; i,k)  Y

, . 

.13. Y

: ( i k; 'i,k) - 2,( i k; 'i,k) - 3, ( i k; a 'i,k) -

4, ( i k; l 'ik) - 5. 1 - . 

13, , 

Q, aV, , lC

( X). 1

( i,2; i,2)   

. , 1, q( i,k) /q( ) = 1, q( ) =

1.062719 ( . ), 2 -        'i,k i,k, 3 -

'i,k i,k, , 4 – a

'i,k i,k, 5 – l 'i,k i,k, 1. 

(1)

q( i,k) =q( )= 1.065523, 

q( ) - 1.00264. , 

( . 13 ) 1. 

q( i,k) Q, , (1 - ), lC

q(F4) = 1.062632, q( )

0.99992 = 1. q( i,k)



Y, q(Fn)/ q( ) < 1. , 

q(Fn)/ q( )

i,k i,k Y

. , i,k i,k

i,k i,k -

OY

, i,k

i,k Y , 

, 

q(Fn) q( )

i,k i,k. 

- , , 

q( i,k) i,k Y

q( ), i,k i,k

OY   

. , , q( i,k)

1C, aV, (1 - ) q( ). 

q( i,k)

:

q( i,k) =q( i,k),      (31)

q( i,k) > q( ) , q( i,k) < q( ). 

, ( i,k ; i,k) ( i,k; i,k)

OY

, i,k i,k :

i,k = i,k.   (32)



, q( i,k) q( i,k)

(1) q( ') ( )

: q( ') = 1.069382.  

q( ), q( i,k), q( ) , 

(25). q( ) , 

i,k , 

q( i,k) i,k -

i,k i,k Y

i,2 i,2 . , 

(25) n = 10: q( ) = 1.046429, q( ) = 1.051941, q(a ) = 1.053140, 

q(l ) =1.041834, q(a )=l.041805, q(a ) = 1.044219, q(aA 1C) = 1.045539, q(l

aA)= 1.049957, q( ) = 1.061090, q( ) = 1.061710, q( ) = 1.056960, q( ) =

1.050797. , q( i,k) 1C, aV, , ( - 1C)

q( i). i,k i,k (32) i,k

i,k, (1)

i,k i,k i,k, i,k, i,k, i,k. ( i,k; i,k)

14 OY . 

( i,k; i,k)

. 

. i,2 i,2 ( i,2;

i,2) (27), (28), (29), (30)

i,k 14

q( ) = 1.062719 - , q( ) =

1.069382 -

. 4. 



.14. 

( ) ( ) . 1-

. 

, i,k , , 

i,2 . 

1% . , 

. 4, 

. 

i,5 i,8  i,5 i,8 - (27), (28), 

(29), (30), q( ) = 1.062719, q( ) = 1.069382, (ln i,5

- ln i,5 ) (ln i,8 - ln i,8 )

i,8 i,8 . 

4

(+) (-)

i,k  

(ln i,2 i,k) )(

1 2 3 4 5 6 7 8 1 -8

+ 109 103 191 143 70 25 42 66 749

- 216 87 134 182 140 185 207 165 1316

n 25 19 25 25 20 20 22 21 177



, i,k Y, 

i,k, 

, -

, 14, , 

5.5 7.00

, . , , 

, -

, 

, , , 

:

, [30] , , 

-

.  

. 

, 

. :

( ) - [13], 

[11, 12, 22], 

. 

, 

-

( i,2; i,2) , 

. 

q( )= 1.062719 q( ) =

1.069382 –



- , 

, 

. 

25-30

. 

, , , 

, , , 

- , 

, q( ), q( i,k), q( )

. 

[8]. 

, 

. , 

. , - i,2/ i,2, 

: q( ), q( i,k), q( i,k), q( ), q( )

, 

. 
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3.1. 
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, . , 

( ). 

–

, 

( . 5). 

– , 

( . 6). 

, [1, . 

104-106], , 5 6

(D),

, 

, , 

, , , – 2004 . –

2005 . 

, 5 6, 

  , 

. 

, 

, . 



, 

, 5 6

, 

, 

. 

(li,2; F'i,2)

, F'i,2

(li,2; 1,2; 2,2; 3,2; …; 10,2), 1

, 

: 2, 3, 6, 7, 9, 10, 11 (2) –

, : 4, 5, 8 – (2) (32) –

. 

(li,2; F'i,2)

F'i,2 , 

2 , , 

, (2) : 2, 

3, 7, 8, 9, 10, 11, : 4, 5, 6 – (2) (32). 

:  

li,k= li,2•  .     (33)

( . . 5) – :

i,2= F'i,2•  .    (34)

q(li) :

li,k= li,2•       (35)



5
q i

(n
=

24
6)

.   

:
, 

. 1
  

;
'

, 
(

),
 

  '
'–

(3
2)

;F
' 1

0,
 K

–
q i

;F
10

, K
''

-
q i

;*
-

(
);

**
-

;*
**

-
R

1
–

;*
**

*
-

R
2

–
;

q i
(2

5)
n=

10
. 

N .
.

, 
n 

 

1
*

2
3

4
5

6
7

8
9

10
11

F'
10

, 

K
4'

'
5'

'
8'

'
F 1

0,
 K

''

1
2,

84
05

2,
76

77
2,

92
41

2,
88

70
2,

83
32

2,
83

50
2,

80
68

2,
85

24
2,

75
77

2,
69

96
2,

76
97

2,
81

26
2,

79
46

2,
84

77
2,

82
86

2,
80

26
29

2
3,

25
16

3,
25

16
3,

25
16

3,
25

16
3,

25
16

3,
25

16
3,

25
16

3,
25

16
3,

25
16

3,
25

16
3,

25
16

3,
25

16
3,

25
16

3,
25

16
3,

25
16

3,
25

16
25

3
3,

76
29

3,
72

35
3,

80
23

3,
72

91
3,

70
64

3,
75

58
3,

77
21

3,
77

89
3,

80
69

3,
71

83
3,

93
60

3,
77

24
3,

79
71

3,
82

03
3,

74
71

3,
78

75
23

4
4,

26
78

4,
22

81
4,

45
70

4,
20

62
4,

21
34

4,
28

22
4,

32
60

4,
24

85
4,

30
55

4,
30

52
4,

55
18

4,
31

11
4,

33
02

4,
32

28
4,

28
71

4,
33

87
28

5
4,

84
24

4,
99

40
5,

18
32

4,
75

53
4,

71
08

4,
86

86
4,

93
49

4,
80

04
5,

30
58

5,
25

79
5,

48
74

5,
02

37
4,

93
10

4,
97

77
4,

88
48

5,
07

86
19

6
5,

24
63

5,
40

68
5,

91
62

5,
15

48
5,

14
83

5,
30

77
5,

39
60

5,
14

76
5,

72
54

5,
68

16
5,

95
03

5,
47

55
5,

33
94

5,
34

62
5,

34
69

5,
53

66
20

7
5,

78
42

6,
01

83
6,

71
93

5,
60

86
5,

66
95

5,
85

24
5,

92
39

5,
73

80
6,

50
63

6,
24

73
6,

75
84

6,
09

08
5,

96
53

5,
90

12
5,

83
08

6,
16

30
21

8
6,

28
57

6,
55

12
7,

14
08

6,
02

91
6,

16
16

6,
35

64
6,

54
39

6,
16

95
7,

08
52

7,
02

64
7,

37
97

6,
62

89
6,

55
32

6,
41

23
6,

40
41

6,
73

62
22

9
6,

78
19

7,
04

23
7,

66
37

6,
37

66
6,

59
77

6,
76

97
6,

99
27

6,
81

07
7,

67
22

7,
36

53
7,

87
08

7,
10

01
7,

21
30

6,
97

12
6,

75
32

7,
22

18
21

10
7,

14
58

7,
57

80
7,

75
79

6,
62

65
6,

90
92

7,
19

10
7,

51
09

7,
07

68
8,

42
07

8,
18

87
8,

43
08

7,
54

53
7,

70
58

7,
39

05
7,

21
54

7,
72

67
23

11
7,

73
16

8,
20

44
8,

34
34

7,
04

00
7,

39
67

7,
74

28
8,

14
05

7,
72

08
9,

03
36

8,
82

73
9,

16
78

8,
13

42
8,

49
11

8,
08

17
7,

74
24

8,
36

42
15

i**
5,

02
28

5,
13

92
5,

41
59

4,
86

71
4,

92
23

5,
04

36
5,

13
70

4,
99

67
5,

42
64

5,
32

74
5,

56
92

5,
17

96
5,

18
34

5,
12

54
5,

04
90

5,
23

89
 

 

R
1**

*
3,

72
61

3,
71

49
3,

84
02

3,
70

72
3,

68
31

3,
72

98
3,

74
33

3,
72

25
3,

78
79

3,
74

72
3,

88
53

3,
75

57
3,

74
51

3,
76

96
3,

72
97

3,
76

90
 

 

R
2**

*

*
6,

44
20

6,
73

51
7,

21
28

6,
10

65
6,

26
80

6,
48

56
6,

68
73

6,
38

58
7,

32
16

7,
14

26
7,

51
79

6,
77

07
6,

79
59

6,
62

08
6,

49
86

6,
89

32
 

 

q i
1,

06
27

1,
06

83
1,

07
25

1,
05

70
1,

06
09

1,
06

34
1,

06
66

1,
06

18
1,

07
61

1,
07

60
1,

07
43

1,
06

77
1,

06
84

1,
06

46
1,

06
36

1,
06

94



6
q i

  
(n

=
21

0)
.  

:
, 

'
, 

. 5
. 1

N .
.

, 
n

1
*

2
3

4
5

6
7

8
9

10
11

F'
10

, K
4'

'
5'

'
6'

'
F 1

0,
 K

''

1
2.

88
16

2.
83

80
2.

96
59

2.
89

56
2.

88
60

2.
87

45
2.

86
31

2.
89

38
2.

75
98

2.
77

43
2.

79
32

2.
85

38
2.

86
77

2.
87

72
2.

88
87

2.
85

15
7

2
3.

23
46

3.
23

46
3.

23
46

3.
23

46
3.

23
46

3.
23

46
3.

23
46

3.
23

46
3.

23
46

3.
23

46
3.

23
46

3.
23

46
3.

23
46

3.
23

46
3.

23
46

3.
23

46
26

3
3.

85
16

3.
86

29
3.

93
86

3.
80

52
3.

87
81

3.
87

90
3.

92
14

3.
80

68
3.

91
48

3.
91

85
3.

95
21

3.
88

74
3.

89
86

3.
82

53
3.

82
44

3.
88

60
19

4
4.

25
89

4.
32

06
4.

60
50

4.
25

41
4.

23
98

4.
31

30
4.

34
61

4.
17

01
4.

42
74

4.
41

21
4.

47
14

4.
35

43
4.

26
37

4.
27

81
4.

20
55

4.
34

82
27

5
4.

75
26

4.
93

23
5.

02
76

4.
68

38
4.

67
45

4.
77

37
4.

82
62

4.
71

73
5.

15
49

5.
06

27
5.

31
39

4.
91

24
4.

82
24

4.
83

20
4.

73
16

4.
93

87
27

6
5.

23
89

5.
53

48
5.

65
42

5.
12

58
5.

15
19

5.
23

95
5.

30
41

5.
23

92
5.

90
28

5.
93

77
6.

09
85

5.
50

84
5.

35
45

5.
32

74
5.

23
83

5.
55

09
27

7
5.

76
98

6.
15

03
6.

26
41

5.
51

08
5.

58
84

5.
68

82
5.

79
11

5.
90

73
6.

86
30

6.
59

67
6.

85
45

6.
10

27
6.

04
10

5.
95

71
5.

85
26

6.
21

61
27

8
6.

23
82

6.
67

16
6.

88
96

5.
88

14
5.

91
03

6.
12

85
6.

27
04

6.
42

21
7.

45
99

7.
10

75
7.

52
79

6.
60

23
6.

61
66

6.
58

43
6.

34
99

6.
77

71
27

9
6.

82
35

7.
31

66
7.

57
14

6.
36

21
6.

45
78

6.
69

49
6.

88
74

7.
03

75
8.

22
92

7.
86

50
8.

19
95

7.
23

31
7.

31
84

7.
20

99
6.

95
46

7.
44

46
23

i**
4.

60
70

4.
76

05
4.

89
59

4.
49

60
4.

52
06

4.
59

21
4.

64
70

4.
63

14
5.

00
86

4.
92

98
5.

06
38

4.
75

05
4.

72
08

4.
69

50
4.

62
19

4.
79

50
 

 

R
1**

*
3.

51
64

3.
51

82
3.

63
19

3.
50

90
3.

51
98

3.
53

16
3.

54
44

3.
49

14
3.

52
69

3.
52

93
3.

55
47

3.
53

55
3.

52
38

3.
51

30
3.

50
13

3.
53

33
 

 

R
2**

**
5.

71
85

6.
06

34
6.

21
72

5.
48

19
5.

52
25

5.
66

56
5.

77
12

5.
80

61
6.

63
10

6.
44

09
6.

72
07

6.
01

69
5.

96
53

5.
92

15
5.

77
19

6.
12

17
 

 

q i
1.

05
55

1.
06

23
1.

06
15

1.
05

08
1.

05
13

1.
05

39
1.

05
57

1.
05

81
1.

07
27

1.
06

91
1.

07
33

1.
06

09
1.

06
02

1.
05

97
1.

05
71

1.
06

30



– , 

6. 

( . . 6) – :

i,2= F'i,2•  .    (36)

2006 . 2011 ., , 

( 25 ). 

4.29 . 8.27 ., 

– 4.21 . 7.81 . 1. 

(li,2; F'i,2)

(li,2 li,k)

. 

" "

F'i,k, li (li,2; F'i,2) (li,k; F'i,k)

, 

li,2 li,k (33) (35)

(27) (29) , , (n-1). (34)

(36), , i,2 . , 

(li,k; i,k), (li,2;

F'i,2) , (ln i,2- ln i,k), 

, 

, i,2

F'i,k . 

7, – 8. 



7

(+) (-)

. 

(ln i,2- ln i,k) ( )

2006 2007 2009* 2009** 2010 2011 2006-2011

+ 194 170 181 173 247 180 1148

- 131 155 144 152 78 145 802

n 25 25 25 25 25 25 150

* - « » , 

** - « » . 

: (+) , 

i,2 ( ) , 

, li,k i,k . (-)

. 

8

(+) (-)

. 

(ln i,2- ln i,k) ( )

2007 2009* 2009** 2010 2011 2007-2011

+ 218 244 166 284 190 1102

- 107 81 159 41 135 523

n 25 25 25 25 25 125

* - « » , 

** - « » . 

i,2 i,k

[25, . 21 ]



. 7

. 8. 

, 1% , 

, 2010 . 

(li,2; i,2) (li,k; i,k) 2010 . 

" " . " "

2009 . ( ).  

i,2 i,k

. 2010 . 

,  

. 

. . 

, 

. 

, 2010

, 

. 

, 

. , -

2010 . , , . 

, 2004 . 2011 . 

, 

, . 

, , . 

932 3.01 8.27

, 

, . 



i,k  i,2

(ln i,2- ln i,k) , (34)

(36), 

, 

, q(F'i,2) (D) ( . 

. 5 6), 

, . , li,2

(li,2; F'i,2) li,2  

(33) (35), . 

, (34) (36)

, 

. 

. , , 

, 

"

". 

– " ", 

. . 

( . ). , 

– , . . :

" –

?". 

. 

(33) (34), (35) (36)

, 

. (li,2; F'i,2)

(li,k; F'i,k) –

. , 



(li,2; F'i,2), 

. , 

, , 

. 

, 

, 

, , 

, , , 

. 

, 

, 

. 

, , 

, 

.

, 

, 

Y X

, i / yi

, 

– , 

Y Fi . 

. 





        4. 

– (

)

. 

. . [31]. 

, “

”

[32] –

: 2 (yi, - yi, )/(yi, + yi, ) –

“ ”, 

–

. 

, 

. , , 

. 

, , 

. 

, 

, 

. 

yi / i  

, i yi

. 

i yi , yi /  –



yi= • . 

i yi :

i – yi, 

i – yi. 

“ ”

, . 

–

. , , 

i yi

. yi / i, , 

i yi

Y – i yi, –

, 

[13]. 

yi / i

, 

2000 . – [12]. 

, [8;9], 

, :

Y, – –

( ) yi, yi,

. 

–

(Phoxinus phoxinus L.), , . 



, 2004 . 2012 . , , 

  5 6, , 

, 

. , 

. 

, 

.  

, 

. , (D) [1. . 106]. 

[8] , –

, 

, . 

2004 . 2012 . 

. 

, 

0.5 , 

, 

– . 

i,

( i, , ) ( i, , ) , 

(1), 9 10, . 



, , 

21 [25]. 

9

( )

( i, ) ( i, ) . 

, i, , i, ,
n

ln*
+** -

1

2

3

4

5

6

7

8

9

10

11

12

2.8529

3.2108

3.7829

4.3139

4.8000

5.2282

5.7394

6.2611

6.7930

7.2294

7.7457

8.2508

0.6514

0.7289

0.8475

0.9526

1.0619

1.1409

1.2293

1.3338

1.4376

1.4858

1.5804

1.6687

0.6560

0.7357

0.8514

0.9668

1.0647

1.1440

1.2360

1.3343

1.4425

1.4857

1.5829

1.6705

0.9930

0.9907

0.9954

0.9853

0.9974

0.9973

0.9946

0.9996

0.9966

1.0001

0.9984

0.9989

25

25

25

25

25

25

25

25

25

25

25

11

-0.00704

-0.00929

-0.00459

-0.01480

-0.00263

-0.00271

-0.00543

-0.00037

-0.00340

0.00007

-0.00158

-0.00108

10

11

8

12

5

6

9

2

7

1

4

3

130

145

152

78

144

146

120

158

148

180

179

44

195

180

173

247

181

179

205

167

177

145

146

22

: * - (ln i, - ln i, )

; ** - (+) (-)

(lnlCi, -ln lCi, ) ; n –

. 

lCi, lCi,

( . 11). i,

i, . 9

. 10 . 



, 

– 1% . 

10

, i, . , 

, . 

i, i,

, 

i, , i, – 1%

. 

10

( )

( i, ) ( i, ) . 

, i, , i, ,
n

ln*
+** -

1

2

3

4

5

6

7

8

9

3.2248

3.8516

4.2734

4.7437

5.3158

5.6896

6.1889

6.7110

7.3680

0.7385

0.8706

0.9710

1.0686

1.1818

1.2243

1.3359

1.4222

1.5427

0.7427

0.8773

0.9735

1.0753

1.1925

1.2408

1.3303

1.4263

1.5317

0.9943

0.9924

0.9974

0.9938

0.9910

0.9867

1.0042

0.9971

1.00716

25

19

25

25

25

25

25

25

7

-0.00567

-0.00767

-0.00257

-0.00625

-0.00901

-0.01339

0.00420

-0.00288

0.00716

4

7

1

5

8

9

3

2

6

125

96

156

132

148

232

178

152

22

200

94

169

193

177

93

147

173

6

: * ** - , .9. 

( ) ( ), –

. 

  



( ). , 

:

                                  ( i, / i) / ( i, / i) = ( i, / i, ),           (37)

. , 

, . 

, 

, , , 

. 

11

(+) (-)

. ( 2004-2012 .)

1 2 3 4 5 6 7 8 9 10 11 12

+ 130 145 152 78 144 146 120 158 148 180 179 44

- 195 180 173 247 181 179 205 167 177 145 146 22

n 25 25 25 25 25 25 25 25 25 25 25 11

+ 125 96 156 132 148 232 178 152 22  

- 200 94 169 193 177 93 147 173 6

n 25 19 25 25 25 25 25 25 7

lCi, lCi,

. 9 . 10. 

i, i,

, . 5 6: R1=0.8355 ; R2=1.3999 ;

R1=0.8419 ; R2=1.4028 , , 

(25), n=10: q =

; q )= =1.0584, . , 



1.0590/1.0584=1.00057 – . 

( . 11) –

( )

lCi, lCi,

. 

– lCi, lCi,

i, i,

. 

. 10: R1=0.90375 ;

R2=1.3350 ; n=10 (25) q( i, )=1.0443.   

i, : R1=0.9084 ; R2=1.33875 ; q i, ) =1.0440. 

=1.00029 , . 

–

lCi, lCi, , i,

i,

. 

. 9 . 10. . 

9 i, i, . 

, . 10. 

, 

– , 

. , 

. - =1.000, 

i, < i,

. 



–

. 

(xi,k; yi, ; yi, )

yi, yi, – xi,k, 

xi,k

: yi, > yi, ; yi, = yi, ; yi, < yi, . 

  

, , 

. . 9 i, < i,

, i, = i, . 

. 10 , i, <

i, , i, > i, . , 

, – –

. 

:

, ( )

– , 

. , , 

– , , 

. 

yi,

yi, ( , . 11, 

), – , 

. 

, . , 

(D). 



. , , 

( ). 

, lCi, lCi,

. 9 . 10, 

: q i, )=1.0590

q )=1.0584 – ; q i, )=1.0443 q )=1.0440 –

. - q )=1.0570, 

[9] .5. 

q i, )=1.05082 2004 –

2006 . [9, .11]. , 

i,

(1.0590

1.0570), 

(1.0443 1.05082). , 

, , …, (li; lCi, )

( .10). 

(li, ; lCi, , ) –

( .10)

q )=1.05552 q )=1.05082 – [9, .11]

“

Y 2, 3, …, 9 (li,k; lCi, ,k) ”. 

(li, ; lCi, , ) [8, .27] 2. 

– (ln

) – , 

.12. (+) .12 , 

li,k lCi, ,k - . 

(-) . 



12

(+) (-)

(li,k; lCi, ,k)

(
( )

2 3 4 5 6 7 8 9 2-9

+ 75 115 98 115 216 181 231 18 1049

- 115 210 227 210 109 144 94 10 1119

n 19 25 25 25 25 25 25 7 176

         21 [25]

( . .12). , 

– , –

(li,k; lCi, ,k) . 

(li,k; lCi, ,k)

: q =1.05062; q( i, ,k)=1.0443 (

– .10). .13 (li, ;

lCi, , )

(

1% ). 

13

(+) (-)

(li,k; lCi, ,k)

(
( )

2 3 4 5 6 7 8 9 2-9

+ 57 82 61 61 132 83 98 6 580

- 133 243 264 264 193 242 227 22 1588

n 19 25 25 25 25 25 25 7 176



– (25) 2 – (3) [8], 

n=10, 

.10

, . 

, 1: R1= i, ; R2= ; 2: R1= i,2; R2= ; 3: R1= i,3;

R2= ; …; 8: R1= i,8; R2= . 

1: R1= ; R2= ; 2: R1= ; R2= ;

3: R1= ; R2= ; …; 8: R1= ;

R2= .

(25), n=10, 

.14. li,k lCi, ,k

.14 . 

( i, ,k)

(li, ; lCi, , ) “

OX OY –

(li,k; lCi, ,k) ”. 

(li, ; lCi, , ):

–

( i, ,k) .14: q q =1.01128, 

–

, 

, q q

( ) , , 

. 

, 

( )

. 



14

, 
. 

( 2004-2012 .). 
, 

q( q q

1

2

3

4

5

6

7

8

9

3.2248

3.8516

4.2734

4.7437

5.3158

5.6896

6.1889

6.7110

7.3681

1.01993

1.01161

1.01167

1.01273

1.00758

1.00939

1.00904

1.01043

1.01845

1.01220

1.01070

1.01125

1.00393

1.00974

1.00698

1.00908

1.01868

1.01163

1.01111

1.01156

1.00442

1.00777

1.00777

1.00795

0.9998

1.0006

0.9996

0.9997

0.9995

1.0019

0.9992

1.0011

~* 1.01154 1.01128 1.01010 1.0008

: * - . 

.15. .13

“ ” (li,k;

lCi, ,k) – . , 

1% . 

15

(+) (-)

(li,k; lCi, ,k)

(
( )

2 3 4 5 6 7 8 9 2-9

+ 97 164 177 221 300 304 317 26 1606

- 93 161 148 104 25 21 8 2 562

n 19 25 25 25 25 25 25 7 176



(li, ; lCi, , )

(li, ,k;

lCi, , ,k) , 

.14. 

16

(+) (-)

(li,k; lCi, ,k)

(
( )

2 3 4 5 6 7 8 9 2-9

+ 78 177 171 173 171 185 185 10 1150

- 112 148 154 152 154 140 140 18 1018

n 19 25 25 25 25 25 25 7 176

.16. 

, ( .12, 13, 15), 

(li, ; lCi, , )

. (li, ;

lCi, , ) – (li,k; lCi, ,k), 

q q

.14. 

( )

.  



17

(+) (-)

(li,k; lCi, ,k)

(
( )

2 3 4 5 6 7 8 9 2-9

+ 98 184 174 182 170 182 176 13 1179

- 92 141 151 143 155 143 149 15 989

n 19 25 25 25 25 25 25 7 176

, 17 , 

. , 

–

. 

, 

. 

18

(+) (-)

(li,k; lCi, ,k)

(
( )

2 3 4 5 6 7 8 9 2-9

+ 93 192 185 177 148 232 195 22 1244

- 97 133 140 148 177 93 130 6 924

n 19 25 25 25 25 25 25 7 176



(li, ; lCi, , )

q q .14. 

“ ” “ ”

[8; 13] , . 45 2. 

) ( )

. 

.18 , . 

, 

. 

19

5 6. (25) n =10

q q( )

19 , 14

, 

. 

14, 

  ( ) ( . . 

1 ) –

(2) (32) –

: =1.01119; )=1.01222 ( . . 19), 

, – –

( ) – , 

, 

= 1.062719

=1.067674



. ( . 2).  

19

5 6

, 
** , 

, , 

1

2

3

4

5

6

7

8

9

10

11

2.8405

3.2516

3.7629

4.2678

4.8424

5.2463

5.7842

6.2857

6.7819

7.1458

7.7316

2.8026

3.2516

3.7875

4.3387

5.0786

5.5366

6.1630

6.7362

7.2218

7.7267

8.3642

1.01513

1.01636

1.01409

1.01413

1.00894

1.01090

1.00928

1.00848

1.00582

1.00879

1.01665

1.01709

1.01521

1.01765

1.00964

1.01198

1.00993

1.00776

1.00754

1.00885

2.8816

3.2346

3.8516

4.2589

4.7526

5.2389

5.7698

6.2382

6.8235

2.8515

3.2346

3.8860

4.3482

4.9387

5.5509

6.2161

6.7771

7.4446

1.01292

1.01959

1.01123

1.01226

1.01088

1.01078

1.00871

1.01001

1.01410

1.02059

1.01256

1.01425

1.01307

1.01265

1.00965

1.01049

* 5.0228 5.2389 1.01119 1.01222 4.6070 4.7950 1.01204 1.01341

: * –

 ,    ; ** –

( , . . 5 6). 

20. 

( )

, (2) (32)

( . 2 ), 



=1.01204 )=1.01341, 

19. 

20

(+) (-)

( )

) ( )

1 3 4 5 6 7 8 9 10 11 1-11

+ 148 169 203 61 64 120 139 141 114 105 1264

– 177 107 122 129 126 111 92 90 162 126 1242

n
25 23 25 19 19 21 21 21 23 21 218

( )

21. 

21

(+) (-)

( )

) ( )

1 3 4 5 6 7 8 9 1-9

+ 14 121 242 206 118 102 86 116 1005

- 14 69 83 119 207 223 239 160 1114

n 7 19 25 25 25 25 25 23 174

21 [25]

– 20 21

. 

, –

–



  ) , 

5 6 , . 

. 



5. 

, 

, , 

. 

  

– . 

X Y, 

r 0.5 r 1. 

0 r 0.5

X Y . 

.15

(xi) (yi)

(Coregonus peled Gmelin). 

1972 ( , 

) 6+ - 9+ . . 15

–

[7]. –

, ( . 

1, .8). 

(xi; yi) .15 [4] 0.627. 

, r



.15. ( ) ( ) 6+-

9+ (n=34)

(xi; yi) .15

( ), 

(xi; yi). 

(xi; yi) r

. , r = 0.11. 

, « »

, 

? . 

, , - , 

. 

, 

« » . « »

. 15

.  

, 

, 



[4], 

i i

i i, i i –

.   i

i. ( ) i  i –

, i i

( ) [7].  

–

i  i

( i ; i), . « »

i i  i    i

( i ; i)

- .

, 

. 

( ) xi yi

. 

-

, , xi yi

, 

xi yi .  

« » ( . )

.  

xi yi

, 

[11, 12, 20, 



21]. 

. 

Y –

, . 

15

. 

. 15  22

. xi yi

-

.   

xi yi

. , .15

. 

- . 

– xi yi

:  

     ,                                                    (38)

,                     (39)

-

. :

, . , 

  . 

Y

. (0;0) –

Y, Y

1 0 , 

(0;0) 1. , 

Y (1;1) , O1O , 



, (1;1) Y –

O1O O1O O1O

OX Y. 

O1O O1O

1 0 0.2. 

O1O > 1 :

 .     (40)

:

 ,      (41)

, 

O1O . 

.16. « »

OX OY. . 

(1;1)

O1O O1O   1 0

« ». « »   ( ; )



:

– ( ; ) , – ( ; ), - ( ;

)  , – ( ; ). 

. 16 « »

OX OY. « »

(1; 1) OX OY. (1;1)

, OX

OY OX=1 OY=1. « »

: , =0, , . . 

« » – (1; 1),   xi yi  OX

OY – ( ), xi yi . 

  xi yi OX OY , 

.16 ( ; ), ( ), ( ; ), ( )

. , 

« »

, , OX OY. 

, 

« »

(1; 1). 

O1O O1O

xi yi OX

OY. , , 

. 

17 « »

« » 15, (38, 39, 

40, 41).   ,  , , , 

« ». 



.17. ( )  “ ”

“ ” (n=22, ). 

, , :

=0.9823, =0.9853. 

1 1 , 

, 1

1 .   

   (42)

,  , ,   1. , 

« » , 

, (1; 1), 



.17  = –

xi yi . 

(38) (39):  , . 

( ; ) :

  .   (43)

i- ( )

( ) i- ( ) ( )

. . 

    > 1 :

1 / ( ) =  ,      (44)

( ) « ». 

, 

     (45)

. 

.17 « » « »

.15   =0.9794. 

.17 , « »

0.9838 (1 ) 0.9794 (2 ). , 

xi yi « »

.15. 

. 17 «

» ,  , ,   

– . -

(   )

( ) . 



xi yi

,   

« ». 

.15 (38, 39, 40, 41), .18

« » (44) . « »

, , 

,   .17

.18. 

.18. ( ) “ ”

(n=34, ). 



=0.9838 =0.9794 .17 =

0.9751 =0.9773 .18 1.009 1.002 , . , 

.18 « »  , 

,« »  , , « »

.17. , « »   

.18 « »

. . 17 >

« ». 

.18, < , 

. / < 1

xi yi .18. 

xi yi –

yi / xi, [12] 2. 



, 

. 

, 

– –

. 

, 

– yi / i. 

:

( , 

), q (n-1). 

, 

– . 

. ( . 5 6, ), 

. 

( )

-

. 



. –

–

. 

- –

, 

. 

. 

, 

« » i yi ( i; yi)

, r « »

( i; yi) yi i i

yi. 

. 

, 

, 

i / yi i

yi, 

. 

. 

, 



. 

23.02.2014 . 

. , 





1. . ., . . . – .: , 1976. – 293 . 

2. . – .: , 1975. – 292 . 

3. . . 

. – .: . - , 1979. – 498 . 

4. . ., . ., . ., - . . 

. – .: . , 1982. – 264 . 

5. . . 

. // . 

. : « », 2001. . 

24-33. 

6. . . 

. – , 1979, 5. . 88-92. 

7. . . . – .: , 

1987. – 430 . 

8. . . i / i

( ) //

. . . – , 2012. – . 25. . 23-35. 

9. . . 

( ) // . . . –

, 2012. – .26. . 3-12. 

10. . ., . . . – .: . 

- - . - , 1953, –608 . 

11. . . 

( ) //

: . , 2000. . 88-98. 

12. . . 

(

) // . . 2001. 5. . 637-643. 



13. . ., . . 

( ) // . . - . –

. 2005. 5. . 202-212. 

14. . . //

. – .: , 1982. . 126-135. 

15. . . 

( ) // . – .:

, 1982. . 145-154. 

16. . . . – .:

, 1981, – 408 . 

17. . ., . ., . ., . . 

//

, 1972. – , . 7. -168 . 

18. . . 

//

. . . , 1988. 

– , . 4-20. 

19. . – .: , 1975. –580 . 

20. . . 

. – , 1991. 4. . 61-68. 

21. - . : ? – .:

, 1987. –264 . 

22. . . 

. – , 

05.06.1985. 4212 – 85 . – 54 . 

23. . . 

Oncorhynghus nerka (Walbaum)  // .:

. – , 1980. 

. 3-10. 



24. . . //

. , 1967. . 9. . 11-93. 

25. . . . –

.: , 1984, – 424 . 

26. . ., . ., . ., . . 

//

. – , 1974. . 1. . 26-36. 

27. . . (Salmo)

//

. – , 1974. – . 1. . 13-21. 

28. . ., . . 

Salmononidae //

. – , 1974. – . 1. . 22-25. 

29. . . . – : . . 

- , 1979. –230 . 

30. . . – .: , 1979. –340 . 

31. . . ( -

). – .: , 1987. – 216 . 

32. . ., . . 

, 

// . 1994. 3. . 94-97. 





1

( .)

. (2004 ., n=25):

/

( )

1 2 3 4 5 6 7 8 9 10 11

1 3.01 0.6526 0.13 0.68 1.37 1.84 1.16 1.17 0.48 0.33 0.20

2 3.05 0.6542 0.14 0.66 1.37 1.90 1.24 1.15 0.49 0.36 0.16

3 3.05 0.6811 0.13 0.65 1.41 1.92 1.27 1.13 0.48 0.37 0.19

4 3.05 0.6840 0.16 0.70 1.45 1.90 1.20 1.15 0.50 0.32 0.19

5 3.06 0.6495 0.15 0.68 1.40 1.87 1.19 1.19 0.50 0.32 0.17

6 3.09 0.7159 0.13 0.66 1.48 1.98 1.32 1.11 0.47 0.37 0.18

7 3.09 0.6739 0.14 0.69 1.41 1.91 1.22 1.18 0.48 0.35 0.19

8 3.12 0.6604 0.15 0.69 1.48 1.94 1.25 1.18 0.46 0.32 0.18

9 3.13 0.6896 0.14 0.74 1.44 1.95 1.21 1.18 0.50 0.37 0.18

10 3.15 0.7230 0.18 0.73 1.50 2.00 1.27 1.15 0.48 0.39 0.22

11 3.19 0.7306 0.21 0.78 1.50 2.03 1.25 1.16 0.55 0.40 0.21

12 3.24 0.7708 0.19 0.75 1.49 2.00 1.25 1.24 0.52 0.44 0.22

13 3.28 0.7007 0.14 0.71 1.55 2.11 1.40 1.17 0.52 0.37 0.20

14 3.30 0.7368 0.14 0.72 1.49 2.06 1.34 1.24 0.53 0.35 0.21

15 3.31 0.7617 0.20 0.80 1.60 2.11 1.31 1.20 0.57 0.40 0.21

16 3.35 0.7489 0.18 0.79 1.55 2.07 1.28 1.28 0.59 0.39 0.22

17 3.36 0.7477 0.16 0.77 1.55 2.13 1.36 1.23 0.54 0.40 0.19

18 3.40 0.7405 0.14 0.77 1.53 2.11 1.34 1.29 0.55 0.31 0.22

19 3.41 0.7802 0.18 0.76 1.62 2.19 1.43 1.22 0.61 0.41 0.21

20 3.42 0.7249 0.20 0.78 1.59 2.15 1.37 1.24 0.52 0.36 0.20

21 3.45 0.8000 0.19 0.77 1.65 2.20 1.43 1.25 0.55 0.45 0.23

22 3.46 0.7835 0.16 0.77 1.62 2.21 1.44 1.25 0.59 0.42 0.23

23 3.46 0.7319 0.19 0.80 1.58 2.20 1.40 1.26 0.50 0.38 0.22

24 3.48 0.8330 0.17 0.76 1.65 2.24 1.48 1.24 0.63 0.47 0.25

25 3.48 0.7691 0.16 0.78 1.55 2.16 1.38 1.32 0.57 0.41 0.22

: 1 – , 

(l); 2 – (Q); 3 – ( ); 4 – (lC); 5 –



(aV); 6 –

( ); 7 – ( - lC); 8 –

(l- ); 9 – ( )

; 10 – ( ); 11 –

(h). 

: 1

2 ;

( . 1

[13, 8, 9]). 

. 

1

. 

1/2=4.490178; 1/3=20.245796; 1/4=4.429446; 1/5=2.152074; 1/6=1.591035;

1/7=2.484595; 1/8=2.696056; 1/9=6.190219; 1/10=8.644018; 1/11=16.023801. 

:

1/2=4.55344; 1/3=19.50431; 1/4=4.37071; 1/5=2.20851; 1/6=1.60542; 1/7=2.53828;

1/8=2.65375; 1/9=6.23960; 1/10=8.99674; 1/11=15.66007.



2

( .)

. (2006 ., n=25):

/

( )

1 2 3 4 5 6 7 8 9 10 11

1 3.03 0.7034 0.17 0.76 1.44 1.96 1.20 1.07 0.49 0.38 0.21

2 3.04 0.6753 0.17 0.71 1.41 1.88 1.17 1.16 0.49 0.35 0.20

3 3.05 0.6724 0.16 0.70 1.41 1.90 1.20 1.15 0.46 0.35 0.20

4 3.05 0.6753 0.16 0.70 1.38 1.89 1.19 1.16 0.53 0.31 0.18

5 3.07 0.6840 0.14 0.70 1.41 1.94 1.24 1.13 0.47 0.37 0.20

6 3.10 0.6664 0.14 0.70 1.39 1.90 1.20 1.20 0.50 0.35 0.19

7 3.11 0.6790 0.16 0.71 1.38 1.99 1.27 1.12 0.50 0.34 0.19

8 3.14 0.6818 0.16 0.71 1.44 1.94 1.23 1.20 0.52 0.34 0.17

9 3.14 0.6581 0.19 0.75 1.47 1.94 1.19 1.20 0.49 0.34 0.18

10 3.16 0.6973 0.18 0.71 1.41 1.91 1.20 1.25 0.49 0.37 0.22

11 3.19 0.7133 0.13 0.71 1.47 2.01 1.30 1.18 0.52 0.37 0.19

12 3.20 0.6882 0.21 0.77 1.50 2.04 1.27 1.16 0.48 0.32 0.20

13 3.20 0.6952 0.15 0.70 1.45 1.96 1.26 1.24 0.49 0.34 0.21

14 3.20 0.7153 0.15 0.71 1.43 2.00 1.29 1.20 0.52 0.38 0.21

15 3.24 0.7054 0.16 0.71 1.44 2.01 1.30 1.23 0.51 0.35 0.21

16 3.27 0.7477 0.20 0.79 1.54 2.13 1.34 1.14 0.54 0.37 0.22

17 3.27 0.7635 0.14 0.73 1.47 2.05 1.32 1.22 0.58 0.41 0.23

18 3.28 0.6910 0.18 0.75 1.44 2.00 1.25 1.28 0.51 0.34 0.20

19 3.32 0.7606 0.14 0.79 1.49 2.08 1.29 1.24 0.55 0.40 0.23

20 3.34 0.7047 0.15 0.73 1.48 2.05 1.32 1.29 0.52 0.36 0.20

21 3.40 0.7140 0.18 0.77 1.49 2.08 1.31 1.32 0.55 0.34 0.21

22 3.44 0.7429 0.18 0.78 1.55 2.17 1.39 1.27 0.52 0.36 0.21

23 3.48 0.7797 0.17 0.79 1.51 2.15 1.36 1.33 0.59 0.39 0.23

24 3.49 0.8010 0.18 0.79 1.59 2.19 1.40 1.30 0.61 0.44 0.25

25 3.49 0.7312 0.19 0.81 1.54 2.15 1.34 1.34 0.52 0.33 0.22



:

, . 

q

xi,k, yi,k, F'i,k

  .5 3. n=10 (25) : q(1)=1.062719;

q(2)=1.068343; q(3)=1.072548; q(4)=1.057019; q(5)=1.06086; q(6)=1.063398;

q(7)=1.066595; q(8)=1.061799; q(9)=1.075972; q(10)=1.076098; q(11)=1.074304;

q(F'i,k)=1.067672 ( ); q(4)=1.068449 ( , . 

); q(5)=1.064583 ( ); q(8)=1.063640 (

); q(F'i,k)=1.069382 ( , n=10, 

). 

q

xi,k, yi,k, F'i,k , 

2.88 6.82 . 

. 6. n=10 (25) : q(1)=1.05552; q(2)=1.06235;

q(3)=1.06155; q(4)=1.05082; q(5)=1.05132; q(6)=1.05392; q(7)=1.05566;

q(8)=1.05814; q(9)=1.07267; q(10)=1.06912; q(11)=1.07333; q(F'i,k)=1.06086

( ); q(4)=1.06023 ( ); q(5)=1.05973 (

); q(6)=1.05711 ( ); q(F'i,k)=1.06297 ( , 

n=10, ). 
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