
 

 

 

 

 

ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ 
«Ɇɚɬɟɦɚɬɢɤɚ ɜ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ» 
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ɂɬɚɤ, ɝɢɩɟɪɤɨɧɭɫ )3(1 rsQs

n  ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɨɩɪɟɞɟɥɟɧ. 

どñÜëñ½í 1. ɋ  ɩɚɪɨɣ ɞɜɨɣɫɬɜɟɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɜ
nA  

 22

,

11

, :: mnmnnmmn LAɢLA    ɢɧɜɚɪɢɚɧɬɧɵɦ ɨɛɪɚɡɨɦ ɚɫɫɨɰɢɢɪɭɸɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɢɯ ɢɧɜɚɪɢɚɧɬɧɵɯ ɝɢɩɟɪɤɨɧɭɫɨɜ: 
n

nnn QAV 1,1

0 ~
:.1    

t

ntn QAV 1,1

0 :.2       );,,3,2( ɨɮɢɤɫɢɪɨɜɚɧtrt   . 

げí½ñôíÖóñ 2.. ɂɡ ɬɟɨɪɟɦɵ 1. ɫɥɟɞɭɟɬ, ɱɬɨ ɫ ɤɚɠɞɨɣ ɩɚɪɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 
1

,mn  ɢ 
2

, mnn   ɜ 
nA  

ɢɧɜɚɪɢɚɧɬɧɵɦ ɨɛɪɚɡɨɦ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɢɩɟɪɤɨɧɭɫɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨɪɹɞɤɚ. ɋ 

ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɨɪɟɦɵ: (ɋ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
rnV ,
 ɜ nA  ɢɧɜɚɪɢɚɧɬɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ, ɪɚɜɧɨɟ ɱɢɫɥɭ ɨɫɧɨɜɧɵɯ ɩɪɹɦɵɯ il1 ɨɬɧɨɫɢɬɟɥɶɧɨ
r

nK 1 ,ɪɚɫɩɪɟɞɟɥɟɧɢɣ 2,nV  

ɤɜɚɞɪɚɬɢɱɧɵɯ ɝɢɩɟɪɤɨɧɭɫɨɜ  i

nQ 2,1 ɫ ɜɟɪɲɢɧɨɣ ɜ ɬɨɱɤɟ Ⱥ.) ɡɚɦɟɱɚɟɦ, ɱɬɨ ɫ ɤɚɠɞɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

rnV ,
 ɜ 

nA  ɝɢɩɟɪɤɨɧɭɫɨɜ ɩɨɪɹɞɤɚ r ɢɧɜɚɪɢɚɧɬɧɵɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɜɨɣɫɬɜɟɧɧɵ ɪɚɫɩɪɟɞɟ-

ɥɟɧɢɹ 1

,mn : 1

mLA  ɢ 
22

, : mnmnn LA    , ɝɞɟ 1

mL  ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ m ɨɫɧɨɜɧɵɯ ɩɪɹɦɵɯ ),1(1 me  , ɚ 

2

mnL   ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɨɫɧɨɜɧɵɟ n-m ɨɫɧɨɜɧɵɟ ɩɪɹɦɵɟ ),1(1 nme  . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɹ rnV ,  ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 1

,mn , 
2

, mnn   ɜɡɚɢɦɧɨ ɢɧɜɚɪɢɚɧɬɧɨ ɨɩɪɟɞɟɥɹɸɬ ɞɪɭɝ ɞɪɭɝɚ. 

Ʌɢɬɟɪɚɬɭɪɚ. 
1. Ɇɚɥɚɯɨɜɫɤɢɣ ȼ. ɋ. ɂɧɞɭɰɢɪɨɜɚɧɨ ɨɫɧɚɳɟɧɧɵɟ ɦɧɨɝɨɨɛɪɚɡɢɹ ɮɢɝɭɪ ɜ ɨɞɧɨɪɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ɍɪɭɞɵ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɟɦɢɧɚɪɚ. ȼɂɇɂɌɂ Ⱥɇ ɋɋɋɊ,ɬ. 5, 1973, ɫ. 319-334. 

2. Ɇɚɥɚɯɨɜɫɤɢɣ ȼ. ɋ. Ɇɧɨɝɨɨɛɪɚɡɢɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ n-ɦɟɪɧɨɦ ɩɪɨɟɤɬɢɜɧɨɦ ɩɪɨɫɬɪɚɧ-

ɫɬɜɟ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɛɨɪɧɢɤ, ɜɵɩ. 3(ɬɪɭɞɵ Ɍɨɦɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ,192), 1963,ɫ. 28-42. 

3. ɇɨɪɞɟɧ Ⱥ. ɉ. ɉɪɨɫɬɪɚɧɫɬɜɚ ɚɮɮɢɧɧɨɣ ɫɜɹɡɧɨɫɬɢ. «ɇɚɭɤɚ», ɮɢɡɦɚɬɝɢɡ, Ɇ., 1976, ɫ.432.  

4. ɂɜɥɟɜ ȿ. Ɍ. Ʉ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɨɩɟɪɚɰɢɢ ɫɜɟɪɬɵɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɬɟɧɡɨɪɨɜ. Ɇɚɬɟɪɢɚ-
ɥɵ ɢɬɨɝɨɜɨɣ ɧɚɭɱ. ɤɨɧɮ. ɩɨ ɦɚɬɟɦ. ɢ ɦɟɯ. ɡɚ 1970ɝɨɞ, 1. ɂɡɞ-ɜɨ Ɍɨɦɫɤɨɝɨ ɭɧ-ɬɚ, 1970, ɫ. 121-123. 

5. ɂɜɥɟɜ ȿ. Ɍ. Ɉ ɦɧɨɝɨɨɛɪɚɡɢɢ E(o,n-m,m) ɜ n-ɦɟɪɧɨɦ ɩɪɨɟɤɬɢɜɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
))1(|,2(  mmnmPn

. ɋɢɛ. Ɇɚɬɟɦ. ɀɭɪɧɚɥ, 1967, ɬ.8, ʋ5, 1143-1156. 

6. ɂɜɥɟɜ ȿ. Ɍ., Ȼɟɪɟɡɢɧɚ ȿ. ȼ. and Hai Gon Je.Ɉɛ ɢɧɜɚɪɢɚɧɬɧɵɯ ɚɮɮɢɧɧɵɯ ɫɜɹɡɧɨɫɬɹɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɤɜɚɞɪɚɬɢɱɧɵɯ ɝɢɩɟɪɤɨɧɭɫɨɜ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɚɮɮɢɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ… Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɫɛɨɪɧɢɤ, 
ɜɵɩ. 1. ɂɡɞ-ɜɨ Ɍɨɦɫɤɨɝɨ ɭɧ-ɬɚ, Ɍɨɦɫɤ, 1974, ɫ. 68-91. 

7. Ɉɫɬɢɚɧɭ ɇ. Ɇ. Ɉ ɤɚɧɨɧɢɡɚɰɢɢ ɩɨɞɜɢɠɧɨɝɨ ɪɟɩɟɪɚ ɩɨɝɪɭɠɟɧɧɨɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ. Rev. wath. pures et 

appl, (RNR), 1962, ʋ 2, 231-240. 
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ȼ d-ɚɧɚɥɢɡɟ ɢɦɟɸɬɫɹ ɫɜɨɢ ɷɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɨɛɨɛɳɚɸɬ ɷɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ 

ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɚ ɬɚɤ ɠɟ ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɷɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɜ ɤɥɚɫɫɢɱɟɫɤɨɦ 

ɚɧɚɥɢɡɟ ɢɥɢ ɬɟɪɹɸɬ ɫɦɵɫɥ, ɢɥɢ ɜ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɩɟɪɟɯɨɞɹɬ ɜ ɤɨɧɫɬɚɧɬɵ ɢ ɧɭɥɢ [1, 2].  

ȼɚɠɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɜ d-ɚɧɚɥɢɡɟ ɹɜɥɹɸɬɫɹ ɥɨɝɚɪɢɮɦɵ ln ( )s x  ɩɨɫɬɨɹɧɧɵɯ ɞɪɨɛɧɵɯ ɜɟɳɟɫɬ-
ɜɟɧɧɵɯ ɢ ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ s, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɡɚɦɟɧɹɬɶ ɧɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ ɮɭɧɤɰɢɢ lon ( )s x , 

ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɧɵ ɪɚɜɟɧɫɬɜɚɦɢ  

 



 

 

 

 

 

 

ɋɟɤɰɢɹ 1: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ 
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1

ln ( ) Ƚ( 1) lon ( ); 1, 2, 3, ...

ln ( ) ( 1)
ln ( ) lon ( ); 1, 2, 3, ...

( 1)!

m
s

m m

x s x

x
x x s m

m

   

    

a a a
-

ì = - + ¹ïïïï=í -ï = =ïï -ïî

 

ɂɥɢ  

1

1
lon ( ) ln ( ); 1, 2, 3, ...

Ƚ( 1)lon ( )

lon ( ) ( 1) ( 1)!ln ( ); 1, 2, 3, ...

s

m

m m

x x
sx

x m x s m

   

    

a a a

-

ìïï = ¹ïï - +=íïï = - - =ïïî

 

Ɂɞɟɫɶ s – ɩɨɫɬɨɹɧɧɵɣ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɪɹɞɨɤ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ; ī(…) - ɝɚɦɦɚ-ɮɭɧɤɰɢɹ. 
Ɍɨɝɞɚ ɮɨɪɦɭɥɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɫɥɭɱɚɹɯ ɛɭɞɟɬ ɞɥɹ ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ  

1

: ln ( ) ( )

Ƚ( 1) lon ( ) ( ); 0,1, 2, 3, ...

( 1)
lon ( ) ( ); 1, 2, 3, ...

( 1)!

s s s s

s s

m

m m

d x x x d x x C x

x C x

x C x s m
m

    

    

a aa a

- -

-

º = + =

ì - + + ¹ïïïï=í -ï + =ïï -ïî

ò
 

ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɤɨɝɞɚ s=-1, ɩɨɥɭɱɢɦ: 1 1ln( ) ln ( ) lon ( )x x xº = .  

Ɏɭɧɤɰɢɸ lon ( )s x  ɧɚɡɨɜɺɦ ɩɪɢɜɟɞɺɧɧɵɦ ɥɨɝɚɪɢɮɦɨɦ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ s. 
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Ⱦɥɹ ɷɤɫɩɨɧɟɧɬ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ ɥɟɝɤɨ ɪɚɫɲɢɪɢɬɶ ɩɨɧɹɬɢɟ ɥɨɝɚɪɢɮɦɨɜ ɧɚ ɫɥɭɱɚɣ ɝɥɚɜ-
ɧɵɯ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢ ɤɨɦɩɥɟɤɫɧɵɯ ɷɤɫɩɨɧɟɧɬ.  

Ⱦɥɹ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɩɨɪɹɞɤɨɜ p, ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ ɬɨ ɛɭɞɟɬ  
( | ) ( | ) 1 ( | ) ( | ) 1

( | ) ( | ) ( | ) ( | )

( ) ( ) ( ); ( ) ( ) ( );

( ( )) ( ( )) ; , 1, 2, 3, ..., .

p p p p

k k k k

p p p p

k k k k

x x x x

x x x p k

   

    

   

        

exp ln ln exp

ln exp exp ln

 

Ɂɞɟɫɶ ( | ) ( )p

k x
exp  - ɦɚɬɪɢɰɚ ɷɤɫɩɨɧɟɧɬ ( | ) ( )p

k x
ln  - ɦɚɬɪɢɰɚ ɥɨɝɚɪɢɮɦɚ. Ɉɛɟ ɦɚɬɪɢɰɵ ɤɜɚɞɪɚɬ-

ɧɵɟ k×k.  

Ⱦɥɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɨɪɹɞɤɨɜ / ( 1)s r p r   , ɝɞɟ ɭ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ r ɢ p ɧɟɬ ɨɛɳɢɯ ɞɟɥɢɬɟ-
ɥɟɣ, ɬɨɝɞɚ ɭ ɷɤɫɩɨɧɟɧɬ ɧɟɬ ɫɞɜɢɝɨɜɨɝɨ ɜɵɪɨɠɞɟɧɢɹ, ɢ ɟɫɬɶ r ɤɨɪɧɟɣ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ. ɋɬɟɩɟɧɶ ɜɵɪɨɠ-

ɞɟɧɢɹ ɷɤɫɩɨɧɟɧɬ ɬɨɝɞɚ ɛɭɞɟɬ r, ɚ ɫɨɨɬɧɨɲɟɧɢɹ ɛɭɞɭɬ  
 

{1| } {1| } 1 {1| } {1| } 1

/ / / /

{1| } {1| } {1| } {1| }

/ / / /

( ) ( ) ( ); ( ) ( ) ( );

( ( )) ( ( )) ; 1, 2, 3, .

l l l l

r p r p r p r p

l l l l

r p r p r p r p

x x x x

x x x l r

   

      

exp ln ln exp

ln exp exp ln

 

Ɂɞɟɫɶ {1| }

/ ( )l

r p xexp  - ɜɟɤɬɨɪ ɷɤɫɩɨɧɟɧɬ {1| }

/ ( )l

r p xln  - ɜɟɤɬɨɪ ɥɨɝɚɪɢɮɦɚ. Ɉɛɚ ɜɟɤɬɨɪɚ ɢɦɟɸɬ ɩɨ r ɤɨɦ-

ɩɨɧɟɧɬ.  
ȼ ɫɥɭɱɚɟ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɩɨɪɹɞɤɨɜ Ȝ ɛɭɞɟɬ  

{ | } { | } 1 { | } { | } 1

{ | } { | } { | } { | }

( ) ( ) ( ); ( ) ( ) ( );

( ( )) ( ( )) ; , .

q l q l q l q l

q l q l q l q l

x x x x

x x x q l

   

   

   

    

exp ln ln exp

ln exp exp ln 

 

Ɂɞɟɫɶ { | }( )q l xexp  ɢ 
{ | } ( )q l xln  - ɦɚɬɪɢɰɚ ɷɤɫɩɨɧɟɧɬ ɢ ɥɨɝɚɪɢɮɦɨɜ ɫ ɛɟɫɤɨɧɟɱɧɵɦ ɱɢɫɥɨɦ ɫɬɪɨɤ ɢ 

ɫɬɨɥɛɰɨɜ.  
ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɚɠɧɨ ɩɨɥɭɱɟɧɢɟ ɞɪɨɛɧɨɫɬɟɩɟɧɧɵɯ ɪɹɞɨɜ ɥɨɝɚɪɢɮɦɨɜ ɜɫɟɯ ɩɨɪɹɞɤɨɜ, ɞɥɹ ɱɟɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɟɧɢɟ ɪɹɞɨɜ ɷɤɫɩɨɧɟɧɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɪɹɞɤɨɜ. 
ずÜÇíëóâ½▲ äñëñ½ñÖÖ▲ê çñàñïöçñÖÖ▲ê äÜë　Ñ¡Üç 

Ɉɛɪɚɬɧɵɟ ɞɥɹ ɝɥɚɜɧɵɯ ɷɤɫɩɨɧɟɧɬ ( )exp ( )s t x  ɩɟɪɟɦɟɧɧɨɝɨ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɩɨɪɹɞɤɚ s(t) [3] ɮɭɧɤ-
ɰɢɢ ɛɭɞɟɬ ɥɨɝɚɪɢɮɦɵ ɩɟɪɟɦɟɧɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ  
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1 1

( ) ( ) ( ) ( )ln ( ) (exp ) ( ); exp ( ) (ln ) ( ).s t s t s t s tx x x x     

Ⱦɥɹ ɧɢɯ ɛɭɞɭɬ ɫɩɪɚɜɟɞɥɢɜɵ ɫɨɨɬɧɨɲɟɧɢɹ  
( ) ( ) ( ) ( )ln (exp ( )) exp (ln ( )) .s t s t s t s tx x x   

Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɢ ɞɪɭɝɢɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɬɨɠɟ ɨɬɧɨɫɹɬɫɹ ɤ ɷɥɟɦɟɧɬɚɪɧɵɦ 

ɮɭɧɤɰɢɹɦ ɫ ɩɟɪɟɦɟɧɧɵɦ ɜɟɳɟɫɬɜɟɧɧɵɦ ɩɨɪɹɞɤɨɦ.  
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Ɇɧɨɝɢɟ ɷɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ [1, 2] ɩɨɫɬɨɹɧɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ ɥɟɝɤɨ ɨɛɨɛɳɚɸɬɫɹ 
ɧɚ ɫɥɭɱɚɣ ɩɟɪɟɦɟɧɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ s(t). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɪɨɛɧɨɫɬɟɩɟɧɧɵɟ ɪɹɞɵ ɫ ɩɨɫɬɨɹɧ-

ɧɵɦ ɲɚɝɨɦ ɡɚɦɟɧɹɸɬɫɹ ɧɚ ɞɪɨɛɧɨɫɬɟɩɟɧɧɵɟ ɪɹɞɵ ɫ ɩɟɪɟɦɟɧɧɵɦ ɲɚɝɨɦ. 

Ƚɥɚɜɧɚɹ ɷɤɫɩɨɧɟɧɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɩɨɪɹɞɤɚ ɨɛɨɛɳɚɟɬɫɹ ɧɚ ɫɥɭɱɚɣ ɩɟɪɟɦɟɧɧɵɯ 
ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ s(t), ɤɨɝɞɚ ɩɨɫɬɨɹɧɧɵɣ ɩɨɪɹɞɨɤ ɷɤɫɩɨɧɟɧɬɵ ɡɚɦɟɧɢɬɶ ɮɭɧɤɰɢɟɣ ɩɨɪɹɞɤɚ s(t)  

( ) 1 ( ) 1 2 ( ) 1 3 ( ) 1

( )

1

exp ( ) ...
( ( )) ( ( )) (2 ( )) (3 ( ))

ns t s t s t s t

s t

n

x x x x
x

ns t s t s t s t

   



    
   

 Ɂɞɟɫɶ 
( )exp ( )s t x  - ɷɤɫɩɨɧɟɧɬɚ ɩɟɪɟɦɟɧɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ s(t); ī(…) – ɝɚɦɦɚ-ɮɭɧɤɰɢɹ 

ɗɣɥɟɪɚ. 
Ƚɢɩɟɪɛɨɥɢɱɟɫɤɢɟ ɫɢɧɭɫɵ ɢ ɤɨɫɢɧɭɫɵ ɩɟɪɟɦɟɧɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ s(t) ɛɭɞɭɬ:  

( 1) ( ) 1 ( 1) ( ) 1

( ) ( ) ( )

0

1 1 ( )
sh ( ) (exp ( ) exp ( )) ;

2 2 (( 1) ( ))

m s t m s t

s t s t s t

m

x x
x x x

m s t
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

 
   

 
 

( 1) ( ) 1 ( 1) ( ) 1

( ) ( ) ( )

0

1 1 ( )
ch ( ) (exp ( ) exp ( )) .

2 2 (( 1) ( ))

m s t m s t

s t s t s t

m

x x
x x x

m s t
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

 
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 
 

 

ɋɜɹɡɶ ɦɟɠɞɭ ɷɤɫɩɨɧɟɧɬɚɦɢ ɩɟɪɟɦɟɧɧɵɯ ɩɨɪɹɞɤɨɜ ɢ ɝɢɩɟɪɛɨɥɢɱɟɫɤɢɦɢ ɫɢɧɭɫɚɦɢ ɢ ɤɨɫɢɧɭɫɚ-
ɦɢ ɞɚɺɬɫɹ ɪɚɜɟɧɫɬɜɨɦ  

( ) ( ) ( )exp ( ) ch ( ) sh ( )s t s t s tx x x   . 

 

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɫɢɧɭɫɵ ɢ ɤɨɫɢɧɭɫɵ ɩɟɪɟɦɟɧɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ s(t) ɛɭɞɭɬ:  
( 1) ( ) 1 ( 1) ( ) 1

( ) ( ) ( )

0

1 1 ( ) ( )
sin ( ) (exp ( ) exp ( )) ;

2 2 (( 1) ( ))

m s t m s t

s t s t s t

m

ix ix
x ix ix

i i m s t
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

 
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( 1) ( ) 1 ( 1) ( ) 1

( ) ( ) ( )

0

1 1 ( ) ( )
cos ( ) (exp ( ) exp ( )) .

2 2 (( 1) ( ))

m s t m s t

s t s t s t

m

ix ix
x ix ix

m s t
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

 
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 
 

Ɉɛɨɛɳɟɧɢɟɦ ɮɨɪɦɭɥɵ ɗɣɥɟɪɚ ɞɥɹ ɩɟɪɟɦɟɧɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ s(t), ɤɨɬɨɪɚɹ ɫɜɹɡɵɜɚɟɬ 
ɤɨɫɢɧɭɫɵ, ɫɢɧɭɫɵ ɢ ɷɤɫɩɨɧɟɧɬɵ ɩɟɪɟɦɟɧɧɵɯ ɩɨɪɹɞɤɨɜ, ɛɭɞɟɬ  


