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онда  1  теңдеуі at   нүктесінде тербелімсіз болады. 
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 онда  1  теңдеуі at   нүктесінде тербелімсіз болады. 
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Ɂɚɩɢɲɟɦ ɫɥɟɞɭɸɳɟɟ ɨɩɪɟɞɟɥɟɧɢɟ (ɫɦ. [1]).  ɇɭɥɶ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 
ɱɢɫɟɥ }{: ncc   ɩɪɢɧɚɞɥɟɠɢɬ ɤɥɚɫɫɭ  BVSR


0 , ɟɫɥɢ ɧɟɪɚɜɟɧɫɬɜɨ 

  
mn mnn cKcc 1

ɫɩɪɚɜɟɞɥɢɜɨ ɞɥɹ ɜɫɟɯ ɧɚɬɭɪɚɥɶɧɵɯ m . Ʉɥɚɫɫ ɬɚɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɛɵɥ ɜɜɟɞɟɧ 
Ʌɟɣɧɞɥɟɪɨɦ ɜ [1]. 

ɑɟɪɟɡ )(xg ɢ )(xf ɨɛɨɡɧɚɱɢɦ ɫɭɦɦɵ ɪɹɞɨɜ 


1

sin
n

n nx  ɢ 


1

cos
n

n nx ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ 

ɪɚɛɨɬɟ [2] Ɍɢɯɨɧɨɜɚ ɪɚɫɫɦɨɬɪɟɧɚ ɫɥɟɞɭɸɳɚɹ ɡɚɞɚɱɚ: ɧɚɣɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ 
ɭɫɥɨɜɢɹ ɢɧɬɟɝɪɢɪɭɟɦɨɫɬɢ ɜ p -ɬɨɣ ɫɬɟɩɟɧɢ ɫɭɦɦ ɫɢɧɭɫ- ɢ ɤɨɫɢɧɭɫ-ɪɹɞɨɜ ɫ ɜɟɫɨɦ  . ȼ 

ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɧɚɥɨɠɟɧɵ ɭɫɥɨɜɢɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ  n , ɤɨɬɨɪɵɟ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  , 

ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦɢ ɢɥɢ ɧɟɨɛɯɨɞɢɦɵɦɢ. ɗɬɢ ɪɟɡɭɥɶɬɚɬɵ ɫɮɨɪɦɭɥɢɪɭɟɦ ɜ ɫɥɟɞɭɸɳɢɯ 
ɞɜɭɯ ɬɟɨɪɟɦɚɯ.  

Ɍɟɨɪɟɦɚ Ⱥ. ɉɭɫɬɶ BVSRn

 0}{  ɢ  p1 . 

1) ȿɫɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ n  ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɸ: ɫɭɳɟɫɬɜɭɟɬ 01   ɬɚɤɨɟ, ɱɬɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ 11   p

nn  ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɭɛɵɜɚɸɳɟɣ, ɬɨ ɭɫɥɨɜɢɟ  
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ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ  
  ),0(|)(|  Lxgx

p .                                                            (4) 

2) ȿɫɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ n  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ: ɫɭɳɟɫɬɜɭɟɬ 02   ɬɚɤɨɟ, ɱɬɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ 21  p

nn  ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ, ɬɨ ɭɫɥɨɜɢɟ (3) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (4). 

Ɍɟɨɪɟɦɚ Ȼ. ɉɭɫɬɶ BVSRn

 0}{  ɢ  p1 . 

1) ȿɫɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ n  ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɸ: ɫɭɳɟɫɬɜɭɟɬ 03   ɬɚɤɨɟ, ɱɬɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ 31  
nn  ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɭɛɵɜɚɸɳɟɣ, ɬɨ ɭɫɥɨɜɢɟ  
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ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ  
  ),0(|)(|  Lxfx
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2) ȿɫɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ n  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ: ɫɭɳɟɫɬɜɭɟɬ 04   ɬɚɤɨɟ, ɱɬɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ }{ 41  p

nn  ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ, ɬɨ ɭɫɥɨɜɢɟ (5) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (6). 

Ɏɭɧɤɰɢɹ  x  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ }{ n  ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

  nn  : , Nn , ɢ ɫɭɳɟɫɬɜɭɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɤɨɧɫɬɚɧɬɵ A  ɢ B  ɬɚɤɢɟ, ɱɬɨ 
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  1 nn BxA   ɞɥɹ  nnx  ,1 . ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ  n :  

ɧɚɡɵɜɚɟɬɫɹ ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ (ɩɨɱɬɢ ɭɛɵɜɚɸɳɟɣ), ɟɫɥɢ ɧɟɪɚɜɟɧɫɬɜɨ  mnmn CC    

ɫɩɪɚɜɟɞɥɢɜɨ ɞɥɹ ɜɫɟɯ ɧɚɬɭɪɚɥɶɧɵɯ mn  . 
Ɂɞɟɫɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɱɟɪɟɡ C  ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɩɨɫɬɨɹɧɧɵɟ, ɜɨɨɛɳɟ 

ɝɨɜɨɪɹ, ɪɚɡɧɵɟ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɭɥɚɯ.  
ɇɚɲɟɣ ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɨɫɬɚɪɟɧɢɟ ɷɬɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚ ɫɥɭɱɚɣ ɞɜɨɣɧɵɯ ɪɹɞɨɜ ɜɢɞɚ 

(1) ɢ (2). Ⱦɥɹ ɧɚɱɚɥɚ ɜɜɟɞɟɦ ɧɟɨɛɯɨɞɢɦɵɟ ɨɩɪɟɞɟɥɟɧɢɹ. 
Ɉɩɪɟɞɟɥɟɧɢɟ 1. Ƚɨɜɨɪɹɬ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ },{: jkaa   

ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɸ 0jka ɩɪɢ , kj  ɩɪɢɧɚɞɥɟɠɢɬ ɤɥɚɫɫɭ 2
0 BVSR
 , ɟɫɥɢ 

ɜɵɩɨɥɧɹɸɬɫɹ ɧɟɪɚɜɟɧɫɬɜɚ  
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1,11,,111   kjkjkjjkjk aaaaa , 

kjjkjk aaa ,110  , 

1,01  kjjkjk aaa . 

Ɉɩɪɟɞɟɥɟɧɢɟ 2. Ƚɨɜɨɪɹɬ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ  mn :  

ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɟɬ (ɩɨɱɬɢ ɭɛɵɜɚɟɬ), ɟɫɥɢ ɞɥɹ ɧɟɤɨɬɨɪɨɣ ɤɨɧɫɬɚɧɬɵ 0C  ɢ ɞɥɹ ɜɫɟɯ 
ɧɚɬɭɪɚɥɶɧɵɯ 

1212 , nnmm   ɜɵɩɨɥɧɟɧɨ ɧɟɪɚɜɟɧɫɬɜɨ  
 

11221122 nmnmnmnm CC   . 

Ɉɩɪɟɞɟɥɢɦ ɮɭɧɤɰɢɸ  yx,  ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  mn  ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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mn 







,,  , 

ɢ ɫɭɳɟɫɬɜɭɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɤɨɧɫɬɚɧɬɵ A  ɢ B  ɬɚɤɢɟ, ɱɬɨ ɢɦɟɸɬ ɦɟɫɬɨ ɧɟɪɚɜɟɧɫɬɜɚ: 

. 

ɇɚɦɢ ɞɨɤɚɡɚɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɨɪɟɦɵ. 
Ɍɟɨɪɟɦɚ 1. ɉɭɫɬɶ  - ɫɭɦɦɚ ɪɹɞɚ (1), ,  ,  ɢ  

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ:  ɧɤɨɬɨɪɵɟ 

ɬɚɤɢɟ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɩɨɱɬɢ ɭɛɵɜɚɟɬ ɩɪɢ ɤɚɠɞɨɦ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ ,  ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɩɨɱɬɢ ɭɛɵɜɚɟɬ ɩɪɢ ɤɚɠɞɨɦ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ . Ɍɨɝɞɚ ɢɡ ɭɫɥɨɜɢɹ  

                                              (7) 
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.                                                      (8) 

Ɍɟɨɪɟɦɚ 2. ȿɫɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ: ɫɭɳɟɫɬɜɭɸɬ  

ɬɚɤɢɟ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ   ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ ɩɪɢ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ , ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ   ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ ɩɪɢ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ . Ɍɨ ɭɫɥɨɜɢɟ (7) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (8). 

 

Ɍɟɨɪɟɦɚ 3. ɉɭɫɬɶ  - ɫɭɦɦɚ ɪɹɞɚ (2), ,  ,  ɢ  
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ:  ɧɟɤɨɬɨɪɵɟ 

ɬɚɤɢɟ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɩɨɱɬɢ ɭɛɵɜɚɟɬ ɩɪɢ ɤɚɠɞɨɦ 

ɮɢɤɫɢɪɨɜɚɧɧɨɦ ,  ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɩɨɱɬɢ ɭɛɵɜɚɟɬ ɩɪɢ ɤɚɠɞɨɦ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ . Ɍɨɝɞɚ ɢɡ ɭɫɥɨɜɢɹ  

                                               (9) 

ɫɥɟɞɭɟɬ, ɱɬɨ  
.                                                   (10) 

Ɍɟɨɪɟɦɚ 4. ȿɫɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ: ɫɭɳɟɫɬɜɭɸɬ  

ɬɚɤɢɟ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ   ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ ɩɪɢ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ , ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ   ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ ɩɪɢ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ . Ɍɨ ɭɫɥɨɜɢɟ (9) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (10). 

Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɷɬɢɯ ɬɟɨɪɟɦ ɧɚɦ ɩɨɧɚɞɨɛɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɥɟɦɦɵ. 
Ʌɟɦɦɚ Ⱥ.[3] ɉɭɫɬɶ . Ɍɨɝɞɚ ɜɟɪɧɵ ɫɥɟɞɭɸɳɢɟ ɧɟɪɚɜɟɧɫɬɜɚ 

                                 (11) 

                                      (12) 

ɗɬɢ ɧɟɪɚɜɟɧɫɬɜɚ ɧɚɡɵɜɚɸɬɫɹ ɧɟɪɚɜɟɧɫɬɜɚɦɢ ɬɢɩɚ ɏɚɪɞɢ-Ʌɢɢɬɥɶɜɭɞɚ. 

Ʌɟɦɦɚ 1. ɉɭɫɬɶ  ɢ  - ɫɭɦɦɚ ɪɹɞɚ (1). Ɍɨɝɞɚ  ɢɦɟɟɬ ɦɟɫɬɨ 
ɧɟɪɚɜɟɧɫɬɜɨ 

                          (13)

 

ɩɪɢ  , . 

Ʌɟɦɦɚ 2. ɉɭɫɬɶ  ɢ  - ɫɭɦɦɚ ɪɹɞɚ (2). Ɍɨɝɞɚ  ɢɦɟɟɬ ɦɟɫɬɨ 
ɧɟɪɚɜɟɧɫɬɜɨ 

                                         (14)

 

ɩɪɢ  , . 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɥɟɦɦɵ 1.  ɉɭɫɬɶ , . ɉɪɟɞɫɬɚɜɢɦ ɫɭɦɦɭ  
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Ɉɰɟɧɢɦ ɤɚɠɞɨɟ ɫɥɚɝɚɟɦɨɟ ɨɬɞɟɥɶɧɨ. Ⱦɥɹ  ɹɫɧɨ, ɱɬɨ  

. 

Ⱦɥɹ ɨɰɟɧɤɢ  ɫɧɚɱɚɥɚ ɩɪɢɦɟɧɢɦ ɤ ɧɟɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ⱥɛɟɥɹ [4]. 

 

 

 

, 

ɝɞɟ . ɂɡɜɟɫɬɧɨ, ɱɬɨ  ɩɪɢ . ɍɱɢɬɵɜɚɹ ɷɬɨ, ɢɦɟɟɦ 

 

 

 

. 

ɉɟɪɟɯɨɞɹ ɤ ɩɪɟɞɟɥɭ ɩɪɢ , ɩɨɥɭɱɢɦ 

. 

Ɂɞɟɫɶ ɦɵ ɭɱɥɢ, ɱɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɩɨɱɬɢ ɭɛɵɜɚɟɬ. ɗɬɨ ɫɥɟɞɭɟɬ ɢɡ ɭɫɥɨɜɢɹ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɤ ɤɥɚɫɫɭ . 

Ⱦɥɹ ɨɰɟɧɤɢ  ɫɧɚɱɚɥɚ ɡɚɦɟɬɢɦ, ɱɬɨ 

. 

Ⱦɚɥɟɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ⱥɛɟɥɹ ɢɦɟɟɦ 

. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɱɢɬɵɜɚɹ ɨɰɟɧɤɭ ɢ ɭɫɥɨɜɢɟ , ɩɪɢ 

ɭɫɬɪɟɦɥɟɧɢɢ  ɩɨɥɭɱɚɟɦ 

. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ,  
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. 

ɉɨɷɬɨɦɭ, ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ  ɩɨɱɬɢ ɭɛɵɜɚɟɬ ɩɨ ɜɬɨɪɨɦɭ ɢɧɞɟɤɫɭ, ɩɨɥɭɱɚɟɦ 

 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɩɨɱɬɢ ɭɛɵɜɚɧɢɹ: ɩɭɫɬɶ  

 

Ⱥɧɚɥɨɝɢɱɧɨ ɨɰɟɧɢɜɚɟɬɫɹ  

. 

Ɉɛɴɟɞɢɧɹɹ ɜɫɟ ɩɨɥɭɱɟɧɧɵɟ ɨɰɟɧɤɢ ɞɥɹ , ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɢɦ ɬɪɟɛɭɟɦɨɟ 
ɧɟɪɚɜɟɧɫɬɜɨ ɥɟɦɦɵ. 

 

 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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ɤɨɫɢɧɭɫ- ɪɹɞɚɦ //AnalysisMathematica. – 2002. – Ɍ.28. – №4. – ɋ.279-286. 

2. Ɍɢɯɨɧɨɜ ɋ.ɘ. Ɉɛ ɢɧɬɟɝɪɢɪɭɟɦɨɫɬɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɪɹɞɨɜ //Ɇɚɬ. ɡɚɦɟɬɤɢ. – 2005. 
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Ԕɚɥɵɛɚɣ Ⱥɢɞɚ ɋԝɥɬɚɧɦԝɪɚɬԕɵɡɵ 
aida_kalybai@mail.ru 

Ʌ. ɇ. Ƚɭɦɢɥɟɜ ɚɬɵɧɞɚԑɵ ȿԜɍ ɦɟɯɚɧɢɤɚ – ɦɚɬɟɦɚɬɢɤɚ ɮɚɤɭɥɶɬɟɬіɧің ɦɚɝɢɫɬɪɚɧɬɵ,  
ɇԝɪ-ɋɭɥɬɚɧ, Ԕɚɡɚԕɫɬɚɧ 

Ԑɵɥɵɦɢ ɠɟɬɟɤɲіɫі - Ɍɥɟɭɥɟɫɨɜɚ Ⱥ. Ȼ. 
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