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Ⱦɨɧɟɰɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɤɚɮɟɞɪɚ ɉɗ 
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 Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɚɥɝɨɪɢɬɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞ-

ɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɝɢɞɪɨɮɢɡɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɵ (Ƚɂɂɋ) ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɟɥɤɨɦɚɫɲɬɚɛɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɝɢɞ-

ɪɨɮɢɡɢɱɟɫɤɢɯ ɩɨɥɟɣ ɜɟɪɯɧɟɝɨ ɞɟɹɬɟɥɶɧɨɝɨ ɫɥɨɹ (ȼȾɋ) ɨɤɟɚɧɚ. Ⱥɥɝɨɪɢɬɦ ɪɟɞɚɤ-

ɬɢɪɨɜɚɧɢɹ ɫɨɞɟɪɠɢɬ ɩɪɨɰɟɞɭɪɭ ɤɨɪɪɟɤɰɢɢ ɢɫɤɚɠɟɧɧɵɯ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ ɤɨɪ-

ɪɟɤɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɦɟɬɨɞɚɦɢ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɫɜɹɡɚɧɚ ɫ ɤɥɚɫɫɨɦ ɢɫɫɥɟɞɭɟɦɵɯ 

ɩɪɨɰɟɫɫɨɜ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɨɫɬɨɹɬɟɥɶɧɵɯ ɨɰɟɧɨɤ ɩɨɤɚɡɚɬɟɥɟɣ ɬɨɱɧɨɫɬɢ ɚɥɝɨɪɢɬ-

ɦɚ ɧɚ ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɚɧɫɚɦɛɥɟɣ ɪɟɚɥɢɡɚɰɢɣ 

ɲɢɪɨɤɨɝɨ ɤɥɚɫɫɚ ɝɢɞɪɨɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɂɦɟɸɳɢɟɫɹ ɫɜɟɞɟɧɢɹ ɧɟ ɨɬɥɢɱɚ-

ɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨɣ ɩɨɥɧɨɬɨɣ ɢ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɟɧɢɹ. ɗɬɨ ɫɨɩɪɹɠɟɧɨ ɫ ɩɪɨɜɟɞɟɧɢ-

ɟɦ ɷɤɫɩɟɞɢɰɢɣ ɰɟɥɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɦɚ-

ɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ. Ʉɪɨɦɟ ɷɬɢɯ ɡɚɬɪɭɞɧɟɧɢɣ, ɭɧɢɤɚɥɶɧɨɫɬɶ ɨɤɟɚɧɢɱɟɫɤɢɯ ɩɪɨ-

ɰɟɫɫɨɜ ɦɟɥɤɨɦɚɫɲɬɚɛɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɧɚɛɥɸɞɚɟɦɵɯ ɜ ɯɨɞɟ ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚ ɹɜɥɟɧɢɣ ɩɪɨ-

ɫɬɪɚɧɫɬɜɟɧɧɨ - ɜɪɟɦɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ, ɱɬɨ ɬɚɤɠɟ ɫɨɡɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɭɞ-

ɧɨɫɬɢ. 

 ɍɱɢɬɵɜɚɹ ɨɬɦɟɱɟɧɧɨɟ, ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟ-

ɬɨɞ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɜ ɦɨɞɟɥɢɪɭɟɦɵɯ ɭɫɥɨɜɢɹɯ 

ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɚɪɢɚɧɬɨɜ ɞɚɧɧɵɯ ɢ ɩɨɥɭɱɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɛɨɥɟɟ 

ɩɪɨɫɬɵɦɢ ɫɪɟɞɫɬɜɚɦɢ.  

 

Ⱥɥɝɨɪɢɬɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɨɩɢɫɚɧɧɵɣ ɜ ɩɪɟɞɵ-

ɞɭɳɟɣ ɫɬɚɬɶɟ, ɫɨɞɟɪɠɢɬ ɬɪɢ ɩɪɨɰɟɞɭɪɵ: ɩɪɨɰɟɞɭɪɭ ɨɛɧɚɪɭɠɟɧɢɹ ɢɫɤɚɠɟɧɧɵɯ 

ɞɚɧɧɵɯ, ɩɪɨɰɟɞɭɪɭ ɢɯ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɩɪɨɰɟɞɭɪɭ ɤɨɪɪɟɤɰɢɢ ɷɬɢɯ ɞɚɧɧɵɯ. Ɉɛɧɚ-

ɪɭɠɟɧɢɟ ɢ ɥɨɤɚɥɢɡɚɰɢɹ ɢɫɤɚɠɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨɫɬɪɨɟɧɵ ɧɚ ɨɫɧɨɜɟ ɥɢɧɟɣɧɵɯ 

ɚɞɚɩɬɢɜɧɵɯ ɮɢɥɶɬɪɨɜ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɟɠɢɦɟ ɮɨɪ-

ɦɢɪɨɜɚɬɟɥɟɣ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɧɨɡɚ. Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɧɚɪɭɠɟ-

ɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɜɵɩɨɥɧɟɧɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɢɞɟɧɬɢɱɧɵɦ ɚɥɝɨɪɢɬɦɨɦ, ɩɨɫɬɪɨɟɧ-

ɧɵɦ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ [1]. ɋɨɝɥɚɫɨɜɚɧɧɵɣ ɮɢɥɶɬɪ 

ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɦɟɥɤɨɦɚɫɲɬɚɛɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ. 

Ɋɚɡɧɨɫɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɦɨɞɟɥɢ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɮɢɥɶɬɪɚ ɢɦɟɟɬ ɜɢɞ: 
 

 [ ] [ ] [ ]Y i a x i a x i     1 11 2 ,   (1) 

 

ɝɞɟ а1, а2 - ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɯɚɪɚɤɬɟɪ ɦɟɥɤɨɦɚɫ-

ɲɬɚɛɧɨɝɨ ɩɪɨɰɟɫɫɚ. ɉɨɥɨɜɢɧɚ ɲɢɪɢɧɵ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɩɪɨɝɧɨɡɚ ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ, ɤɚɤ ɢ ɜ ɨɫɧɨɜɧɨɦ ɚɥɝɨɪɢɬɦɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɞɢɫɩɟɪɫɢɢ 

ɩɪɨɝɧɨɡɚ, ɤɨɬɨɪɚɹ ɞɥɹ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɮɢɥɶɬɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ~
[( ) ]D a t a t       

0
2
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2 2 2 2  ,      (2) 

 

ɝɞɟ t - ɲɚɝ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ, а - ɩɚɪɚɦɟɬɪ ɦɨɞɟɥɢ ɦɟɥɤɨɦɚɫɲɬɚɛɧɨɝɨ 

ɩɪɨɰɟɫɫɚ. 

 ɉɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɢɫɤɚɠɟɧɢɣ ɞɚɧɧɵɯ ɜɵɩɨɥɧɟɧɚ ɜ ɞɜɭɯ ɦɨɞɢɮɢɤɚ-

ɰɢɹɯ: ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ (ɋɂ-ȼɉ), ɜɤɥɸɱɚɸɳɟɝɨ ɤɭɛɢɱɟɫɤɭɸ ɫɩɥɚɣɧ - 

ɢɧɬɟɪɩɨɥɹɰɢɸ ɢ ɢɬɟɪɚɰɢɨɧɧɵɣ ɭɱɟɬ ɜɡɜɟɲɟɧɧɨɝɨ ɩɪɨɝɧɨɡɚ; ɚɥɝɨɪɢɬɦɚ ɨɞɧɨ-

ɤɪɚɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɡɜɟɲɟɧɧɨɝɨ ɩɪɨɝɧɨɡɚ (ȼɉ).  

 Ɉɰɟɧɤɚ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɥɝɨɪɢɬɦɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜɵ-

ɩɨɥɧɟɧɚ ɦɟɬɨɞɚɦɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ [2]. ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɂɂɋ ɜɤɥɸɱɚɥɚ ɱɟɬɵɪɟ ɪɚɡɞɟɥɚ: ɦɨɞɟɥɶ ɞɢɧɚɦɢɱɧɨɝɨ ɝɢɞ-

ɪɨɮɢɡɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ (ɦɨɞɟɥɶ ɞɚɧɧɵɯ), ɜ ɤɚɱɟɫɬɜɟ ɬɚɤɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜɵɛɪɚɧɚ 
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ɨɞɧɚ ɢɡ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɨɟɤɰɢɣ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ ɬɭɪɛɭɥɟɧɬɧɨ-

ɝɨ ɞɜɢɠɟɧɢɹ ɜɨɞɧɵɯ ɦɚɫɫ; ɦɨɞɟɥɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜ ɤɚɧɚɥɟ ɡɚɩɢɫɢ-

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɰɢɮɪɨɜɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɪɟɝɢɫɬɪɚɬɨɪɚ (ɄɐɆɁ), ɨɛɟɫɩɟɱɢɜɚɸɳɟ-

ɝɨ ɧɚɤɨɩɥɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ; ɚɥɝɨɪɢɬɦɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚ; ɚɥɝɨɪɢɬɦɚ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɦɟɬ-

ɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

 ȼ ɦɨɞɟɥɢ ɞɚɧɧɵɯ ɢɦɢɬɚɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɨɬɨɛɪɚɠɚɥɫɹ ɤɥɚɫɫ ɧɟɫɬɚ-

ɰɢɨɧɚɪɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɫɪɟɞɧɢɦ ɢ ɞɢɫɩɟɪɫɢɟɣ ɢ ɫɨɞɟɪɠɚɳɢɯ 

ɫɬɚɰɢɨɧɚɪɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ, ɨɩɢɫɚɧɧɭɸ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨ-

ɫɬɶɸ. ɉɨɞɨɛɧɵɣ ɩɨɞɯɨɞ ɢ ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɪɚɛɨɬɟ [3]. 

ɂɡɦɟɧɹɸɳɟɟɫɹ ɫɪɟɞɧɟɟ ɦɨɞɟɥɢɪɨɜɚɥɨ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɫɤɨɪɨɫɬɢ ɜɟɬɪɨɜɨ-

ɝɨ ɬɟɱɟɧɢɹ ɢ ɨɩɢɫɵɜɚɥɨɫɶ ɭɪɚɜɧɟɧɢɹɦɢ ɗɤɦɚɧɚ. ɂɡɦɟɧɟɧɢɹɦɢ ɞɢɫɩɟɪɫɢɢ ɦɨɞɟ-

ɥɢɪɨɜɚɥɢɫɶ ɩɪɨɰɟɫɫɵ: 

 ɝɟɧɟɪɚɰɢɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɦɟɯɚɧɢɡɦɚɦɢ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 

ɜɨɥɧ ɢ  ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɥɧɨɜɵɯ ɞɜɢɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɟɟ ɞɢɫ-

ɫɢɩɚɰɢɢ ɜ ɜɟɪɯɧɟɦ ɩɟɪɟɦɟɲɚɧɧɨɦ ɫɥɨɟ (ȼɉɋ) ɨɤɟɚɧɚ; ɢɡɦɟɧɟɧɢɟ ɫ.ɤ.ɨ. ɫɤɨɪɨɫɬɢ 

ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɡɞɟɫɶ ɨɩɢɫɵɜɚɥɨɫɶ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ ɭɛɵɜɚɸɳɟɣ ɮɭɧɤ-

ɰɢɟɣ; 

 ɜɨɡɪɚɫɬɚɧɢɹ ɫɤɨɪɨɫɬɢ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɬɟɪɦɨɤɥɢɧɚ (ɌɄ), 

ɭɛɵɜɚɧɢɹ ɤ ɧɢɠɧɟɣ ɟɝɨ ɝɪɚɧɢɰɟ ɢ ɧɨɫɹɳɢɟ ɯɚɪɚɤɬɟɪ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ ɜɫɩɵɲɟɤ 

ɨɩɢɫɵɜɚɥɢɫɶ ɮɭɧɤɰɢɟɣ ɜɢɞɚ  sin2(x)/x2ɨ, ɩɨɤɪɵɜɚɸɳɟɣ ɜɫɸ ɨɛɥɚɫɬɶ ɌɄ ɢ  ɜɩɢ-

ɫɚɧɧɵɯ ɩɨɞ ɨɝɢɛɚɸɳɟɣ ɜɫɩɵɲɟɤ, ɨɩɢɫɵɜɚɟɦɵɯ ɚɧɚɥɨɝɢɱɧɵɦɢ ɮɭɧɤɰɢɹɦɢ, ɧɨ 

ɩɨɤɪɵɜɚɸɳɢɦɢ ɱɚɫɬɶ ɌɄ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ; 

 ɜ ɬɨɧɤɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɥɟɣ ɧɢɠɧɟɣ ɨɛɥɚɫɬɢ 

ȼȾɋ ɜ ɜɢɞɟ ɫɥɨɟɜɵɯ ɜɫɩɵɲɤɚɯ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɥɢɫɶ ɩɨɞɨɛɧɨ 

ɜɫɩɵɲɤɚɦ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜ ɌɄ ɫɨ  ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢɫɭ 

  

  

  

 ɳɢɦɢ ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ. 

 ɇɨɪɦɢɪɨɜɚɧɧɚɹ ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɫɬɚɰɢɨɧɚɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 

ɩɪɨɰɟɫɫɚ ɫ ɭɱɟɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɯ ɦɚɫɲɬɚɛɨɜ ɢ ɚɩɩɚɪɚɬɭɪɧɵɯ ɨɝɪɚ-

ɧɢɱɟɧɢɣ Ƚɂɂɋ ɨɩɢɫɵɜɚɥɚɫɶ ɜ ɜɢɞɟ: 
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ɝɞɟ ɩɚɪɚɦɟɬɪɚ  а  ɢ ɜɢɞ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɪɚɠɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɦɚɫ-

ɲɬɚɛ ɩɪɨɰɟɫɫɚ. 

ɋɬɚɰɢɨɧɚɪɧɵɣ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɭɟɬɫɹ ɰɢɮɪɨɜɵɦ ɮɢɥɶɬɪɨɦ ɢɡ ɜɯɨɞɧɨɝɨ 

ɛɟɥɨɝɨ ɲɭɦɚ. Ɋɚɡɧɨɫɬɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɨɩɢɫɵɜɚɸɳɟɟ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɫɬɚɰɢɨɧɚɪ-

ɧɵɣ ɩɪɨɰɟɫɫ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ: 
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ɝɞɟ x[k], x[k-1], x[k-2] - ɬɟɤɭɳɢɟ ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ, 

ɨɩɢɫɵɜɚɸɳɟɝɨ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɫɬɚɰɢɨɧɚɪɧɵɣ ɩɪɨɰɟɫɫ; 0,1,1,2 - ɜɟɫɨɜɵɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ; U[k],U[k-1] - ɬɟɤɭɳɟɟ ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ 

ɛɟɥɨɝɨ ɲɭɦɚ. ɋ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɢ Ƚɂɂɋ, ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ  

ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ: 

0=0.104; 1=0; 1=1.846, 2=-0.852; DU=0.039, mU=0. 

 ɇɟɫɬɚɰɢɨɧɚɪɧɵɣ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɩɭɬɟɦ ɦɚɧɢɩɭ-

ɥɹɰɢɢ ɟɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɨɩɢɫɚɧɧɵɦɢ ɜɵɲɟ ɮɭɧɤɰɢɹɦɢ. ɇɚɢ-

ɯɭɞɲɢɣ ɜɚɪɢɚɧɬ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɚɥɢɡɚɰɢɹɦɢ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ 

ɞɢɫɩɟɪɫɢɢ ɢ ɧɟɢɡɦɟɧɧɵɦ ɫɪɟɞɧɢɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ȼɉɋ. 

Ɇɨɞɟɥɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜ ɄɐɆɁ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɦɢɬɚɰɢ-

ɨɧɧɭɸ ɦɨɞɟɥɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɫɨɨɛɳɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ 

ɞɜɨɢɱɧɨɦ ɮɨɪɦɚɬɟ ɛɥɨɤɚɦɢ ɩɨ  l  ɫɥɨɜ ɫ ɩɪɢɡɧɚɤɚɦɢ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɛɥɨɤɚ, ɜ ɧɟ-

ɇɚɭɤɨɜɿ ɩɪɚɰɿ ȾɨɧȾɌɍ ȼɢɩɭɫɤ 3
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ɫɬɚɰɢɨɧɚɪɧɨɦ ɤɚɧɚɥɟ. ɂɫɤɚɠɟɧɢɹ ɞɜɨɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɩɢɫɵɜɚɥɢɫɶ ɜɨɡɞɟɣɫɬ-

ɜɢɟɦ ɤɨɦɩɥɟɤɫɚ ɜɨɡɦɭɳɚɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɦɨɞɟɥɢɪɭɸɳɢɯ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɦɨɪ-

ɫɤɢɟ ɭɫɥɨɜɢɹ, ɧɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ Ƚɂɂɋ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɚɛɨɬɵ [4] ɩɪɢ ɦɨɞɟɥɢ-

ɪɨɜɚɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɩɪɨɯɨɠɞɟɧɢɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɫɨɨɛɳɟɧɢɣ ɩɨ ɰɢɮɪɨɜɨ-

ɦɭ ɤɚɧɚɥɭ. 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ:  

*  ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɧɚɪɭɠɟɧɢɹ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɟɫɟ-

ɧɵ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɧɚɪɭɠɟɧɢɹ ɢɫɤɚɠɟɧɢɣ - ɄɈИ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɥɨɠɧɵɯ ɬɪɟɜɨɝ - 

ɄɅТ., ɩɨɫɤɨɥɶɤɭ ɨɛɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ, ɤɚɤ ɱɚɫɬɨɬɧɵɟ ɢ ɦɨɝɭɬ ɢɧ-

ɬɟɪɩɪɟɬɢɪɨɜɚɬɶɫɹ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɨ ɞɥɹ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚ-

ɥɢɫɶ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɝɪɚɧɢɰɵ ɩɪɢ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ Ɋ=0.95; 

* ɩɚɪɚɦɟɬɪɵ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɨɰɟɧɢɜɚɥɢɫɶ ɢɯ ɫɬɚɬɢɫɬɢɱɟ-

ɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɜɵɛɨɪɨɱɧɵɦɢ  ɫɪɟɞɧɢɦ ɢ ɫɬɚɧɞɚɪɬɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ 

(ɫ.ɤ.ɨ.), ɚ ɬɚɤɠɟ ɝɪɚɧɢɰɚɦɢ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ). 

 Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɛɧɚɪɭɠɟɧɢɹ ɢɫɤɚɠɟɧɢɣ ɧɚɢɥɭɱɲɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɨɛɥɚɞɚɟɬ ɚɥɝɨɪɢɬɦ ɧɚ ɨɫɧɨɜɟ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɮɢɥɶɬɪɚ (KɈɂ = 0.610.02, ɄɅɌ = 

0,020,01). ɇɟɡɧɚɱɢɬɟɥɶɧɨ ɟɦɭ ɭɫɬɭɩɚɟɬ ɚɥɝɨɪɢɬɦ ɧɚ ɨɫɧɨɜɟ ɚɞɚɩɬɢɜɧɨɝɨ ɮɢɥɶɬ-

ɪɚ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (KɈɂ = 0,580,02, ɄɅɌ = 0,030,01). ɋ ɪɨɫɬɨɦ ɞɨɜɟɪɢɬɟɥɶɧɨɣ 

ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɲɢɪɢɧɵ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɭɦɟɧɶɲɚɟɬɫɹ ɱɢɫɥɨ ɨɲɢɛɨɤ 

ɜɫɟɯ ɚɥɝɨɪɢɬɦɨɜ ɨɛɧɚɪɭɠɟɧɢɹ. 

 ɉɨɝɪɟɲɧɨɫɬɶ ɤɚɧɚɥɚ (ɄɐɆɁ, ɄɐɆɁ) ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɜɭɦɹ ɫɨɫɬɚɜɥɹɸɳɢ-

ɦɢ: ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ (ɇɈ), ɜɵɡɜɚɧɧɨɣ ɢɫɤɚɠɟɧɢɹɦɢ, ɧɟ ɩɪɟ-

ɜɵɲɚɸɳɢɦɢ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɩɪɨɝɧɨɡɚ, ɢ ɩɨɝɪɟɲɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɥɟ-

ɧɢɹ ɚɥɝɨɪɢɬɦɚɦɢ ɤɨɪɪɟɤɰɢɢ ɢɫɤɚɠɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɞɚɧɧɵɯ (ȼɈ). ȼɬɨɪɚɹ ɫɨɫɬɚɜ-

ɥɹɸɳɚɹ ɜɤɥɸɱɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɧɭɸ "ɥɨɠɧɨɣ ɬɪɟɜɨɝɨɣ". Ɋɟɡɭɥɶɬɚɬɵ 

ɜɵɱɢɫɥɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɵ ɜ ɟɞɢɧɢɰɚɯ 

ɦɥɚɞɲɟɝɨ ɪɚɡɪɹɞɚ ɞɜɨɢɱɧɨɝɨ ɤɨɞɚ (ȿɆɊ) ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ. 

 

 

 Ɍɚɛɥɢɰɚ - ɉɨɤɚɡɚɬɟɥɢ ɬɨɱɧɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

Ⱥɥɝɨɪɢɬɦ 
ɨɛɧɚɪɭɠ. 

Ⱥɥɝɨɪɢɬɦ 
ɤɨɪɪɟɤɰɢɢ 

ɇɈ, ȿɆɊ ȼɈ, ȿɆɊ ɄɐɆɁ,ȿɆɊ ɄɐɆɁ, % 

ɆɆɌ  = var 
ȺȾ1   21.2    0.9        -         -         - 

ȺȾ2  ȼɉ(ȺȾ2)  11.4    0.4  2.7   0.1  6.9    0.3 0.3 

ɈɎ ȼɉ(ɈɎ)   4.8     0.2  2.3   0.1  3.4    0.2 0.2 

ȺȾ2  CB-ȼɉ  11.4    0.4  1.9   0.1  6.8    0.3 0.3 

ɆɆɌ = max 
ȺȾ1    23.3    1.0             -         -         - 

ȺȾ2 ȼɉ(ȺȾ2)  11.7    0.4  5.8   0.2.. 10.0    0.4 0.5 

ɈɎ ȼɉ(ɈɎ)   7.3     0.3  4.7   0.2   9.6    0.3 0.5 

ȺȾ2 CB-ȼɉ  11.7    0.4  5.1   0.2   6.1    0.3 0.3 

  

ȼɵɛɨɪɨɱɧɵɟ ɫɪɟɞɧɢɟ ɜɫɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɟ ɩɪɟɜɵɫɢɥɢ 

ɟɞɢɧɢɰɵ ɦɥɚɞɲɟɝɨ ɪɚɡɪɹɞɚ ɤɨɞɚ. ɗɬɨ ɞɚɟɬ ɨɫɧɨɜɚɧɢɟ ɫɱɢɬɚɬɶ ɢɯ ɧɭɥɟɜɵɦɢ. ɂɡ 

ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɶ ɝɢɞɪɨɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɜɥɢɹɧɢɟ ɧɚ ɩɨɝɪɟɲɧɨɫɬɢ ɨɤɚɡɵɜɚɥɨ ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɣ ɫɤɨɪɨɫɬɢ 

ɦɟɥɤɨɦɚɫɲɬɚɛɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ. ȼɥɢɹɧɢɹ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɨɛɧɚɪɭɠɟɧɨ. 

ɇɚɢɛɨɥɶɲɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɞɨɫɬɢɝɚɥɢɫɶ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɣ 

ɫɤɨɪɨɫɬɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɆɆɌ =5 ɫɦ/М. 

 Ɉɰɟɧɤɢ ɇɈ ɫɥɚɛɨ ɫɜɹɡɚɧɵ ɫɨ ɜɫɟɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɚɤ ɫɨɨɛɳɟɧɢɣ, ɬɚɤ ɢ 

ɄɐɆɁ, ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɨɥɶɤɨ ɲɢɪɢɧɨɣ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɩɪɨɝɧɨɡɨɜ. 

ɗɬɚ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ Ɉȼ ɜ 2...5 ɪɚɡ, ɧɨ ɜ ɞɨɥɟɜɨɦ ɨɬɧɨɲɟ-

ɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 30...40 %. ɉɨɝɪɟɲɧɨɫɬɶ ɄɐɆɁ ɩɪɢ ɢɡɦɟɧɟɧɢɹɯ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ 

ɦɟɥɤɨɦɚɫɲɬɚɛɧɨɣ ɫɤɨɪɨɫɬɢ  ɧɟ ɩɪɟɜɵɫɢɥɚ  0.3%. ȼ ɦɨɞɟɥɢɪɭɟɦɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ   

ɆɆɌ=5 ɫɦ/ɫ ɷɬɚ ɩɨɝɪɟɲɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 0.5% ,ɩɪɢ ɷɬɨɦ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɦɚɹ 

ɫɨɫɬɚɜɥɹɸɳɚɹ ɞɨɫɬɢɝɚɟɬ 0.6%. 

 Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɬɨɱɧɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ɤɨɪɪɟɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ ɨɛ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ȼɉ ɧɚ ɨɫɧɨɜɟ ɩɪɨɝɧɨɡɢɪɭɸɳɢɯ ɮɢɥɶɬɪɨɜ 

ɢ ɧɟɤɨɬɨɪɨɦ ɩɪɟɢɦɭɳɟɫɬɜɟ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ (ɋɂ-ȼɉ). Ⱥɥɝɨɪɢɬɦ ɪɟɞɚɤ-

ɬɢɪɨɜɚɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɣ ɧɚ ɦɟɬɨɞɟ ɚɞɚɩɬɢɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭ-

ɩɚɹ ɩɨ ɬɨɱɧɨɫɬɢ ɚɧɚɥɨɝɢɱɧɨɦɭ ɚɥɝɨɪɢɬɦɭ, ɢɫɩɨɥɶɡɭɸɳɟɦɭ ɫɨɝɥɚɫɨɜɚɧɧɭɸ 
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ɮɢɥɶɬɪɚɰɢɸ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɨɫɯɨɞɢɬ ɟɝɨ ɩɨ ɦɨɛɢɥɶɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɧɟ ɬɪɟɛɭɟɬ 

ɞɥɹ ɫɜɨɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɚɩɪɢɨɪɧɵɯ ɫɜɟɞɟɧɢɣ ɨ ɤɥɚɫɫɟ ɢ ɩɚɪɚɦɟɬɪɚɯ ɢɫɫɥɟɞɭɟɦɵɯ 

ɩɪɨɰɟɫɫɚɯ. Ⱥɥɝɨɪɢɬɦ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɢɧɬɟɧɫɢɜɧɨɦ ɚɧɚɥɢɡɟ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪ-

ɠɚɳɟɣɫɹ ɜ ɞɚɧɧɵɯ, ɢ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɚɞɚɩɬɢɜɧɨɣ ɩɨɞɫɬɪɨɣɤɟ ɩɚɪɚɦɟɬɪɨɜ 

ɦɨɞɟɥɢ. ȼɚɪɢɚɧɬ ɩɪɨɰɟɞɭɪɵ ɤɨɪɪɟɤɰɢɢ ɩɨ ɦɟɬɨɞɭ ɜɡɜɟɲɟɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɩɪɢɦɟ-

ɱɚɬɟɥɟɧ ɬɟɦ, ɱɬɨ ɜɨ ɜɫɟɯ ɬɪɟɯ ɩɪɨɰɟɞɭɪɚɯ ɚɥɝɨɪɢɬɦɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɥɹ ɜɵɩɨɥ-

ɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɭɧɤɰɢɣ: ɨɛɧɚɪɭɠɟɧɢɹ ɢɫɤɚɠɟɧɧɵɯ ɞɚɧɧɵɯ, ɢɯ ɥɨɤɚɥɢɡɚɰɢɢ ɢ 

ɤɨɪɪɟɤɰɢɢ,- ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɚɥɝɨɪɢɬɦ ɚɞɚɩɬɢɜɧɨɣ 

ɰɢɮɪɨɜɨɣ  

ɮɢɥɶɬɪɚɰɢɢ. 

 

ɅИɌȿɊАɌɍɊА 

 

1. Ʉɚɡɚɤɟɜɢɱ Ⱦ.ɂ. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɫɥɭɱɚɣɧɵɯ ɮɭɧɤɰɢɣ ɜ ɡɚɞɚɱɚɯ ɝɢɞɪɨɦɟɬɟɨɪɨ-

ɥɨɝɢɢ.  Ʌ.: Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1989.  232 ɫ. 

2. ɐɢɮɪɨɜɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ / ȿ.Ⱥ. 

Ƚɪɢɧɞɢɧɚ, Ⱥ.ɇ. Ʌɟɛɟɞɟɜ, Ⱦ.Ⱦ. ɇɟɞɨɫɟɤɢɧ, ȿ.Ⱥ. ɑɟɪɧɹɜɫɤɢɣ.  Ʌ. ɗɧɟɪɝɨɚɬɨɦ-

ɢɡɞɚɬ. Ʌɟɧɢɧɝɪɚɞɫɤɨɟ ɨɬɞɟɥɟɧɢɟ, 1991.  144 ɫ. 

3. Ʉɚɥɚɰɤɢɣ ȼ.ɂ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɞɟɹɬɟɥɶɧɨɝɨ ɫɥɨɹ 

ɨɤɟɚɧɚ / ɉɨɞ ɪɟɞ. ɉ.ɋ. Ʌɢɧɟɣɤɢɧɚ.  Ʌ.: Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1978.  216 ɫ. 

4. ȼɢɱɟɫ Ⱥ.ɂ., Ƚɨɪɨɧ Ⱥ.ɂ., ɋɦɢɪɧɨɜ ȼ.Ⱥ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɤɚɧɚɥɚ ɦɚɝɧɢɬɧɨɣ ɡɚ-

ɩɢɫɢ ɧɚ ɗȼɆ.Ɇ.: Ɋɚɞɢɨ ɢ ɫɜɹɡɶ, 1984.  184ɫ. 

 

 

 

ɇɚɭɤɨɜɿ ɩɪɚɰɿ ȾɨɧȾɌɍ          438    ȼɢɩɭɫɤ 3 

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

