
 

 

 

 

 

ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ  
«ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɷɤɨɧɨɦɢɤɟ»  
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ɜɪɟɠɞɟɧɢɹ ɜ ɦɨɦɟɧɬ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɥɸɱɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ 

ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɚ ɧɚɞɟɠɧɨɫɬɶ ɬɟɯ ɟɦɤɨɫɬɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜ 
ɧɢɯ ɩɪɢɦɟɧɹɸɬɫɹ, ɬɨ ɟɫɬɶ ɮɢɥɶɬɪɨɜɵɯ ɢ ɞɟɦɩɮɟɪɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ. Ʉ ɬɨɦɭ ɠɟ ɜɟɫɶɦɚ ɠɟɥɚɬɟɥɶɧɨ, 
ɱɬɨɛɵ ɢɯ ɫɬɨɢɦɨɫɬɶ ɛɵɥɚ ɩɪɢɟɦɥɟɦɨɣ, ɚ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ. ȼɫɟɦ ɷɬɢɦ ɬɪɟɛɨɜɚ-
ɧɢɹɦ ɞɚɥɟɤɨ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɨɬɜɟɱɚɸɬ ɫɬɚɪɵɟ ɬɢɩɵ ɫɢɥɨɜɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɢ ɩɨɷɬɨɦɭ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɫɨɜɪɟɦɟɧɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɬɢɪɢɫɬɨɪɧɵɯ ɢɧɜɟɪɬɨɪɨɜ ɢɦ ɬɪɟɛɭɟɬɫɹ ɡɚɦɟɧɚ. 
ɒɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ.  ɋɥɭɠɚɬ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟɢɡɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟ-

ɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɪɟɝɭɥɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
Ⱦɨɫɬɨɢɧɫɬɜɚ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ɍɉ): 

-  ɛɨɥɶɲɚɹ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ; 
-  ɛɨɥɶɲɚɹ ɥɢɧɟɣɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɉɨɷɬɨɦɭ ɒɂɉ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɷɥ. ɩɪɢɜɨɞɨɜ ɫ ɜɵɫɨɤɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ ɢ ɬɨɱɧɨɫɬɶɸ ɪɟɝɭ-
ɥɢɪɨɜɚɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɢ: ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɦɨɞɭɥɹɰɢɹ (ɒɂɆ) ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɡɵɜɚɟɬ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɨɬ ɩɭɥɶɫɚɰɢɣ ɪɚɛɨɱɟɝɨ ɬɨɤɚ ɢ ɩɪɨɰɟɫɫɨɜ ɤɨɦɦɭɬɚɰɢɢ ɜɟɧɬɢɥɟɣ. 

Ⱦɥɹ ɪɟɠɢɦɨɜ ɪɟɤɭɩɟɪɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɒɂɉ, ɞɨɩɭɫɤɚɸɳɢɣ ɨɛɚ ɧɚɩɪɚɜɥɟɧɢɹ 
ɬɨɤɚ. ȿɫɥɢ ɬɚɤɨɝɨ ɢɫɬɨɱɧɢɤɚ ɬɨɤɚ ɧɟɬ, ɬɨ ɩɪɢɦɟɧɹɸɬ ɧɟɭɩɪɚɜɥɹɟɦɵɣ ɜɵɩɪɹɦɢɬɟɥɶ, ɞɨɩɨɥɧɟɧɧɵɣ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɩɹɦɢ, ɜ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɝɚɫɢɬɶɫɹ ɪɟɤɭɩɢɪɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɨɣ ɷɧɟɪɝɢɹ. 

ɂɡ-ɡɚ ɷɬɢɯ ɧɟɞɨɫɬɚɬɤɨɜ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɒɂɉ ɨɬ ɞɨɥɟɣ ɤȼɬ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɤȼɬ. 
ɒɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (ɒɂɉ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɛɨɪ ɷɥɟɤɬɪɨɧɧɵɯ ɤɥɸɱɟɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɦɩɭɥɶɫɧɨɟ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɚɝɪɭɡɤɟ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ ɜɵɯɨɞɭ ɷɬɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɟ ɱɚɫɬɨɬɵ ɤɨɦɦɭɬɚɰɢɢ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟ-
ɥɟɣ ɥɟɠɚɬ ɜ ɩɪɟɞɟɥɚɯ (2—50) ɤȽɰ. ɉɨɷɬɨɦɭ ɡɚɩɚɡɞɵɜɚɧɢɟ ɜ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɧɭ-
ɥɸ. ȼɨ ɦɧɨɝɢɯ ɩɪɢɥɨɠɟɧɢɹɯ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɚɤ ɛɟɡɢɧɟɪɰɢ-

ɨɧɧɵɣ ɷɥɟɦɟɧɬ ɫ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɟɣ Wpwm(s) ɜɢɞɚ: 

, 

  ɝɞɟ  ǻUo(s), ǻUc(s) – ɜɟɥɢɱɢɧɵ ɩɪɢɪɚɳɟɧɢɣ ɢɡɨɛɪɚɠɟɧɢɣ ɜɵɯɨɞɧɨɝɨ ɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɲɢ-

ɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ȼɨɥɟɟ ɬɨɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɫɨɞɟɪɠɚɳɟɣ 

ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɫɤɪɟɬɧɨɝɨ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ. 

Ʌɢɬɟɪɚɬɭɪɚ. 
1. Ɏɟɞɸɤ Ɋ.ɋ., Ɇɨɱɚɥɨɜ Ⱥ.ȼ., Ʉɭɥɢɱɤɨɜ ɋ.ȼ., Ɇɭɬɚɥɢɛɨɜ Ɂ.Ⱥ., Ɉɜɱɚɪɨɜ ɇ.Ȼ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɷɧɟɪɝɟ-
ɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. – ȼɥɚɞɢɜɨɫɬɨɤ: ɂɡɞ-ɜɨ ȾȼɎɍ, 344 ɫ. 
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ȼɜɟɞɟɧɢɟ 
ȼɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ (ȼɉ) ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɞɥɹ ɚɧɚɥɢɡɚ ɧɟɫɬɚ-

ɰɢɨɧɚɪɧɵɯ ɫɢɝɧɚɥɨɜ. ȼ ɬɨɦ ɱɢɫɥɟ ɜ ɨɛɥɚɫɬɢ ɩɪɢɤɥɚɞɧɨɣ ɦɟɯɚɧɢɤɢ ɢ ɦɚɬɟɪɢɚɥɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɨ-
ɢɫɤ ɩɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɟ SCOPUS ɫ ɡɚɩɪɨɫɨɦ: SRC TITLE 

(applied mechanics AND materials)) AND ((wavelet)) ɜɵɹɜɢɥ 1573 ɫɬɚɬɶɢ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɜ ɠɭɪɧɚɥɟ 
«Applied Mechanics and Materials». Ⱥɧɚɥɨɝɢɱɧɵɣ ɩɨɢɫɤ ɩɨ ɠɭɪɧɚɥɚɦ IEEE, ɩɨɫɜɹɳɺɧɧɵɦ ɷɥɟɤɬɪɨɧɢ-

ɤɟ ɢ ɤɢɛɟɪɧɟɬɢɤɟ, ɩɨɤɚɡɚɥ 17931 ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ [1]. Ɍɚɤɠɟ ɦɧɨɝɨ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɣ, ɩɨɫɜɹɳɺɧ-

ɧɵɯ ɩɪɢɦɟɧɟɧɢɸ ɜɟɣɜɥɟɬɨɜ, ɜ ɦɟɞɢɰɢɧɟ, ɧɟɮɬɟɝɚɡɨɜɨɦ ɞɟɥɟ, ɚɤɭɫɬɢɤɟ, ɪɚɞɢɨɫɜɹɡɢ ɢ ɞɪ. ȼɫɟ ɷɬɨ ɝɨ-



 

 

 

 

 

ɋɟɤɰɢɹ 3: ɋɪɟɞɫɬɜɚ ɫɨɡɞɚɧɢɹ ɢ ɩɨɞɞɟɪɠɤɢ ɩɪɨɛɥɟɦɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ,  

ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɧɚɧɢɹɯ, ɢ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ 
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ɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ ɨɫɧɨɜɟ ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɚɤɬɢɜ-
ɧɨɣ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɟ.  

ɋɭɳɟɫɬɜɭɸɬ ɡɚɞɚɱɢ, ɜ ɤɨɬɨɪɵɯ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ ɜɟɣɜɥɟɬ-
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ (ɇȼɉ) ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɫɢɝɧɚɥɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɱɢɫɥɟɧɢɟɦ ɜɟɣɜɥɟɬ-ɫɩɟɤɬɪɚ (ȼɋ). 

Ɍɚɤɚɹ ɡɚɞɚɱɚ ɜɨɡɧɢɤɚɟɬ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɭɡɤɨɩɨɥɨɫɧɵɯ ɫɢɝɧɚɥɨɜ ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨɣ 

ɱɚɫɬɨɬɵ ɜ ɲɢɪɨɤɨɩɨɥɨɫɧɨɦ ɲɭɦɟ. Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɧɚ ɩɪɢɦɟɪɟ ɨɛɧɚɪɭɠɟɧɢɹ ɝɢɞɪɨ-
ɚɤɭɫɬɢɱɟɫɤɢɯ ɲɭɦɨɜ ɩɨɞɜɨɞɧɵɯ ɥɨɞɨɤ ɨɩɢɫɚɧ ɜ ɪɚɛɨɬɟ [2].  

ɗɬɨɬ ɚɥɝɨɪɢɬɦ ɫɨɞɟɪɠɢɬ ɩɪɨɰɟɞɭɪɵ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ, ɩɟɪɟɦɧɨɠɟ-
ɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ, ɨɛɧɭɥɟɧɢɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɱɚɫɬɨɬ, ɤɨɦɩɥɟɤɫɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ, ɜɵɱɢɫɥɟɧɢɹ 
ɤɜɚɞɪɚɬɨɜ ɦɨɞɭɥɟɣ ɢ ɨɫɪɟɞɧɟɧɢɹ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɪɚɡɦɟɪ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɚɤɟɬɚ ɞɚɧɧɵɯ ɦɨɠɟɬ ɫɨ-
ɫɬɚɜɥɹɬɶ ɨɬ 500 ɞɨ 5000 ɨɬɫɱɺɬɨɜ ɚɧɚɥɨɝɨɜɨ-ɰɢɮɪɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɬɨ, ɱɬɨ ɜɫɟ ɩɟɪɟɱɢɫ-
ɥɟɧɧɵɟ ɩɪɨɰɟɞɭɪɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɹɬɶ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɤɚɠɞɨɝɨ ɧɨɜɨɝɨ ɨɬɫɱɺɬɚ, 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɷɬɨɬ ɚɥɝɨɪɢɬɦ ɬɪɟɛɭɟɬ ɫɭɳɟɫɬɜɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɢ ɜɧɨɫɢɬ 
ɡɧɚɱɢɬɟɥɶɧɭɸ ɡɚɞɟɪɠɤɭ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ. 

Ɍɚɤɚɹ ɡɚɞɟɪɠɤɚ ɜ ɜɵɱɢɫɥɟɧɢɹɯ ɩɪɢɜɨɞɢɬ ɤ ɡɚɞɟɪɠɤɢ ɨɛɧɚɪɭɠɟɧɢɹ ɥɨɞɤɢ ɩɪɨɬɢɜɧɢɤɚ, ɱɬɨ ɜ 
ɫɥɭɱɚɟ ɜɨɟɧɧɵɯ ɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɤɨɧɱɢɬɶɫɹ ɤɚɬɚɫɬɪɨɮɢɱɧɨ. ɉɨɷɬɨɦɭ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ ɭɫɤɨɪɟɧɢɟ ɪɟ-
ɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 

Ɉɛɴɟɤɬ ɢ ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ ɜɟɣɜɥɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ W(a, b) ɫ ɩɨɫɥɟɞɭɸ-

ɳɢɦ ɜɵɱɢɫɥɟɧɢɟɦ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɜɟɣɜɥɟɬ-ɫɩɟɤɬɪɚ W*(a), ɢɡɜɟɫɬɧɵɟ ɜ ɜɢɞɟ: 
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ɝɞɟ S(t) – ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɫɢɝɧɚɥ; a, b – ɦɚɫɲɬɚɛ ɢ ɫɞɜɢɝ ɩɨ ɜɪɟɦɟɧɢ t; B – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚ-

ɱɟɧɢɟ ɫɞɜɢɝɚ ɩɨ ɜɪɟɦɟɧɢ, 





 


a

bt
 – ɦɚɬɟɪɢɧɫɤɢɣ ɜɟɣɜɥɟɬ. 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɞɟɥɟɧɢɟ ɜɵɱɢɫɥɟɧɢɹ ɇȼɉ ɧɚ ɫɬɚɞɢɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɜɵɱɢɫɥɟɧɢɣ ɜɵɧɟɫɬɢ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɫɬɚɞɢɸ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɨ-
ɤɪɚɬɧɨ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɨɫɧɨɜɧɨɣ ɫɬɚɞɢɢ ɇȼɉ, ɤɨɝɞɚ ɩɪɢɧɢ-

ɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɢ ɜɵɱɢɫɥɟɧɢɹ ɇȼɉ ɢ ȼɋ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɦɧɨɝɨɤɪɚɬɧɨ.  
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɉɨɫɤɨɥɶɤɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɝɧɚɥɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɟ, ɩɪɟɞɫɬɚɜɢɦ ɮɨɪɦɭ-
ɥɭ (1) ɜ ɢɡɜɟɫɬɧɨɦ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɨɦ ɜɢɞɟ: 
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ɝɞɟ i, j, k – ɢɧɞɟɤɫɵ ɩɨ ɜɪɟɦɟɧɢ t, ɩɨ ɦɚɫɲɬɚɛɭ a, ɩɨ ɫɞɜɢɝɭ ɩɨ ɜɪɟɦɟɧɢ b; N – ɤɨɥɢɱɟɫɬɜɨ ɲɚ-
ɝɨɜ ɩɨ ɜɪɟɦɟɧɢ; Ɇ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɫɲɬɚɛɨɜ; ∆ti – ɲɚɝ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɞɢɫɤɪɟɬɢɡɢɪɨɜɚɧɧɨɝɨ ɇȼɉ ɜɢɞɚ (3) [3]. 

Ɉɞɧɚɤɨ ɪɟɚɥɢɡɚɰɢɹ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɭɸ 

ɪɚɡɪɚɛɨɬɤɭ. ɉɨɷɬɨɦɭ ɧɚɦɢ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢ ɦɨɞɢɮɢɤɚɰɢɹ ɚɥɝɨɪɢɬɦɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɜ ɨɩɢɫɚɧɢɢ ɷɬɨ-
ɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɪɚɡɞɟɥɢɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɬɪɢ ɫɬɚɞɢɢ ɢ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɜ ɨɛɵɱɧɵɯ ɉɄ ɢɥɢ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚɯ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɬ ɞɜɚ 

ɷɬɚɩɚ. ɇɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɜɵɛɢɪɚɟɬɫɹ ɜɢɞ ɦɚɬɟɪɢɧɫɤɨɝɨ ɜɟɣɜɥɟɬɚ Ȍ, ɲɚɝ ɞɢɫɤɪɟɬɢɡɚɰɢɢ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ∆ti, ɤɨɥɢɱɟɫɬɜɨ ɢ ɡɧɚɱɟɧɧɹ ɦɚɫɲɬɚɛɨɜ ɩɨ ɜɪɟɦɟɧɢ (Ɇ ɢ aj) ɢ ɫɞɜɢɝɨɜ ɩɨ ɜɪɟɦɟɧɢ bk, 

ɩɪɨɜɨɞɹɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɇȼɉ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɵɯ ɡɧɚɱɟɧɢɣ 

ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɢɯ. 
Ⱥɧɚɥɢɡ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɪɚɛɨɬɟ [3], ɩɨɡɜɨɥɢɥ ɜɵɞɟɥɢɬɶ ɟɳɺ ɨɞɧɭ 

ɱɚɫɬɶ ɜɵɱɢɫɥɟɧɢɣ ɢ ɩɟɪɟɧɟɫɬɢ ɟɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɷɬɚɩ. ȿɫɥɢ ɫɞɜɢɝ ɩɨ ɜɪɟɦɟɧɢ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɵ-

ɱɢɫɥɹɟɬɫɹ ɜɟɣɜɥɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ ɲɚɝɭ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ∆t, ɬɨ ɬɨ-
ɝɞɚ bk=k∆t. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ti=i∆t, ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ: 
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ȿɫɥɢ ɜɜɟɫɬɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɥɹ ɜɟɣɜɥɟɬ-ɤɨɷɮɮɢɰɢɟɧɬɨɜ: 
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ɬɨ ɜɵɪɚɠɟɧɢɟ (4) ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ: 
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ɫ ɧɚɱɚɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɜɢɞɚ: 

0),(0 kj baW .     (7) 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɜɟɥɢɱɢɧɵ, ɜɯɨɞɹɳɢɟ ɜ ɤɨɷɮɮɢɰɢɟɧɬɵ Pi, j, k, ɧɟ ɡɚɜɢɫɹɬ ɧɢ ɨɬ ɜɯɨɞɧɨɝɨ ɫɢɝ-
ɧɚɥɚ, ɧɢ ɨɬ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɵɞɭɳɟɝɨ ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɢɯ ɜɵɱɢɫɥɟɧɢɟ ɦɨɠɧɨ ɜɵɧɟ-
ɫɬɢ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɷɬɚɩ. Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɬɢɩɚ ɨɛɴɟɤɬɚ ɨɧɢ ɧɟ ɬɪɟɛɭɸɬ ɢɡɦɟɧɟɧɢɣ ɢ ɧɚ ɨɫɧɨɜɧɨɦ 

ɷɬɚɩɟ ɢɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɡɚɪɚɧɟɟ ɡɚɝɨɬɨɜɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ 

ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɨɫɧɨɜɧɨɦ ɷɬɚɩɟ ɇȼɉ, ɱɬɨ ɨɱɟɧɶ ɜɚɠɧɨ, ɤɨɝɞɚ ɟɝɨ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɦɧɨɝɨɤɪɚɬɧɨ ɜ 
ɪɟɠɢɦɟ ɨɧɥɚɣɧ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɜ ɷɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɯɨɞɹɬ ɡɧɚɱɟɧɢɹ ɦɚɬɟɪɢɧɫɤɨɝɨ ɜɟɣɜɥɟɬɚ Ȍ, ɜɵɱɢɫ-
ɥɟɧɢɹ ɤɨɬɨɪɵɯ ɬɟɩɟɪɶ ɬɚɤɠɟ ɜɵɧɨɫɢɬɫɹ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɷɬɚɩ. 

Ɉɱɟɜɢɞɧɨ ɬɚɤɠɟ ɢɡ ɜɵɪɚɠɟɧɢɹ (6), ɱɬɨ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɨɜɨɝɨ (i+1) ɨɬɫɱɟɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 
ɧɚɦ ɧɟ ɧɭɠɧɨ ɜɵɱɢɫɥɹɬɶ ɜɫɸ ɫɭɦɦɭ ɩɪɨɢɡɜɟɞɟɧɢɣ ɩɨ ɮɨɪɦɭɥɟ (4). Ⱦɨɫɬɚɬɨɱɧɨ ɫɨɯɪɚɧɢɬɶ ɩɪɟɞɵɞɭ-
ɳɟɟ ɜɵɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Wi(aj, bk) ɢ ɬɨɥɶɤɨ ɞɨɛɚɜɢɬɶ ɤ ɧɟɦɭ ɜɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ ɮɨɪɦɭɥɵ (6).  

Ɉɰɟɧɤɭ ɷɤɨɧɨɦɢɢ ɜɪɟɦɟɧɢ ɪɚɫɱɺɬɚ ɧɟɨɛɯɨɞɢɦɨ ɞɟɥɚɬɶ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɚɯ ɦɚɬɟɪɢɧɫɤɢɯ 
ɜɟɣɜɥɟɬɨɜ. ɇɚɩɪɢɦɟɪ, ɜɟɣɜɥɟɬ, ɢɡɜɟɫɬɧɵɣ ɩɨɞ ɧɚɡɜɚɧɢɟɦ «Ɇɟɤɫɢɤɚɧɫɤɚɹ ɲɥɹɩɚ» (MHAT) ɹɜɥɹɟɬɫɹ 
ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ Ƚɚɭɫɫɚ ɢ ɢɦɟɟɬ ɜɢɞ: 
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ɝɞɟ x=(t–b)/a; ı – ɩɚɪɚɦɟɬɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɢɡɦɟɧɹɬɶ ɦɚɫɲɬɚɛ ɜɟɣɜɥɟɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɢɞɨɦ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɂɡ (8) ɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ Ȍ ɬɪɟɛɭɟɬɫɹ 14 ɪɚɡɥɢɱɧɵɯ 
ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɟ ɦɵ ɜɵɧɟɫɥɢ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɷɬɚɩ. ȼ ɨɫɧɨɜɧɨɣ ɷɬɚɩ ɞɨɛɚɜɢ-

ɥɢɫɶ ɞɜɟ ɨɩɟɪɚɰɢɢ ɱɬɟɧɢɹ ɢ ɨɞɧɚ ɨɩɟɪɚɰɢɹ ɡɚɩɢɫɢ. Ⱦɚɠɟ ɟɫɥɢ ɩɪɢɪɚɜɧɹɬɶ ɜɪɟɦɹ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɫ 
ɜɪɟɦɟɧɟɦ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ (ɪɟɚɥɶɧɨ ɨɧɢ ɬɪɟɛɭɸɬ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ), ɦɵ ɩɨɥɭɱɢɦ ɨɠɢɞɚɟ-
ɦɵɣ ɜɵɢɝɪɵɲ ɜɨ ɜɪɟɦɟɧɢ, ɪɚɜɧɵɣ 14/3=4,6 ɪɚɡɚ. 

Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɟɞɥɨɠɟɧ ɚɥɝɨɪɢɬɦ ɭɫɤɨɪɟɧɢɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɩɪɢ ɦɧɨɝɨɤɪɚɬɧɨɦ ɜɵɱɢɫɥɟɧɢɢ ɜɟɣɜɥɟɬ-

ɫɩɟɤɬɪɚ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɪɺɯ ɫɬɚɞɢɣ: ɞɜɭɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɨɞɧɨɤɪɚɬɧɨ ɞɥɹ 
ɡɚɞɚɧɧɨɝɨ ɬɢɩɚ ɨɛɴɟɤɬɚ ɢ ɨɞɧɨɣ ɨɫɧɨɜɧɨɣ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɦɧɨɝɨɤɪɚɬɧɨ. Ⱦɚɧɚ ɨɰɟɧɤɚ ɫɨ-
ɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɨɩɟɪɚɰɢɣ ɧɚ ɨɫɧɨɜɧɨɣ ɫɬɚɞɢɢ, ɤɨɬɨɪɨɟ ɞɥɹ ɜɟɣɜɥɟɬɚ «Ɇɟɤɫɢɤɚɧɫɤɚɹ ɲɥɹɩɚ» 

ɫɨɫɬɚɜɥɹɟɬ 4,6 ɪɚɡɚ. 
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