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ɆɈȾɂɎɂɄȺɐɂə ɄɊɂɌȿɊɂȿȼ ɉɊɈɑɇɈɋɌɂ ɂ ɍɋɅɈȼɂɃ ɉɅȺɋɌɂɑɇɋɌɂ  
ɉɊɂ ɊȺɋɑȿɌȺɏ ȾɈɊɈɀɇɕɏ ɈȾȿɀȾ 

 

ɇ. ɉ. Ⱥɥɟɤɫɚɧɞɪɨɜɚ, Ⱥ. ɋ. Ⱥɥɟɤɫɚɧɞɪɨɜ, ȼ. ȼ. ɑɭɫɨɜ 
ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɚɫɬɢɱɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɨɜ, ɧɚɤɚɩɥɢɜɚɸɳɢɯɫɹ ɜ ɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. Ⱥɜɬɨɪɚɦɢ ɩɪɟɞɩɪɢɧɹɬɚ ɩɨɩɵɬɤɚ 
ɦɨɞɢɮɢɤɚɰɢɢ ɨɪɢɝɢɧɚɥɶɧɵɯ ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɩɥɚɫɬɢɱɧɨɫɬɢ, 
ɛɚɡɢɪɭɸɳɚɹɫɹ ɧɚ ɬɪɚɞɢɰɢɨɧɧɨɦ ɫɩɨɫɨɛɟ ɭɱɟɬɚ ɷɬɨɝɨ ɹɜɥɟɧɢɹ. ɗɬɨɬ ɫɩɨɫɨɛ ɫɨɫɬɨɢɬ 
ɜ ɬɨɦ, ɱɬɨ ɜ ɭɪɚɜɧɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɩɪɟɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɜɨɞɹɬɫɹ ɦɟɪɵ ɬɟɨɪɢɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ, ɤ ɤɨɬɨɪɵɦ ɬɪɚɞɢɰɢɨɧɧɨ ɨɬɧɨɫɹɬ 
ɫɩɥɨɲɧɨɫɬɶ Ʌ.Ɇ. Ʉɚɱɚɧɨɜɚ  ɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ɘ.ɇ. Ɋɚɛɨɬɧɨɜɚ . Ɉɞɧɚ ɢɡ ɷɬɢɯ ɦɟɪ 
ɫɨɞɟɪɠɢɬɫɹ ɜ ɮɭɧɤɰɢɢ, ɹɜɥɹɸɳɟɣɫɹ ɦɧɨɠɢɬɟɥɟɦ ɤ ɬɟɧɡɨɪɭ ɧɚɩɪɹɠɟɧɢɣ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɬɟɧɡɨɪ ɧɟɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ ɜ ɬɟɧɡɨɪ ɧɚɩɪɹɠɟɧɢɣ 
ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɬɚɤɨɣ ɦɨɞɢɮɢɤɚɰɢɢ, 
ɤɚɤ ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɯ ɤɪɢɬɟɪɢɟɜ Ⱦɪɭɤɟɪɚ – ɉɪɚɝɟɪɚ, Ʌɚɞɟ–Ⱦɭɧɤɚɧɚ, 
Ɇɚɬɰɭɨɤɚ–ɇɚɤɚɢ ɢ Ʉɭɥɨɧɚ–Ɇɨɪɚ, ɬɚɤ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɦɭɥɶɬɢɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɤɪɢɬɟɪɢɟɜ ɞɥɹ ɪɚɫɱɟɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: Ʉɪɢɬɟɪɢɣ ɩɪɨɱɧɨɫɬɢ, ɭɫɥɨɜɢɟ ɩɥɚɫɬɢɱɧɨɫɬɢ, ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ 
ɘ. ɇ. Ɋɚɛɨɬɧɨɜɚ, ɫɩɥɨɲɧɨɫɬɶ Ʌ. Ɇ. Ʉɚɱɚɧɨɜɚ, ɤɪɢɬɟɪɢɣ ɞɜɨɣɧɨɝɨ ɫɞɜɢɝɚ. 

 

ɉɨɫɬɚɧɨɜɤɚ ɧɚɭчɧɨɣ ɡɚɞɚчɢ 
ɋɥɨɢ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ ɢɡ ɦɨɧɨɥɢɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɬɪɚɞɢɰɢɨɧɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 
ɤɪɢɬɟɪɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ ɨɬ 
ɢɡɝɢɛɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɡɚɥɨɠɟɧɚ ɩɟɪɜɚɹ 
ɬɟɨɪɢɹ ɩɪɨɱɧɨɫɬɢ. ɋɭɬɶ ɷɬɨɣ ɬɟɨɪɢɢ ɫɜɨɞɢɬɫɹ 
ɤ ɬɨɦɭ, ɱɬɨ ɪɚɡɪɭɲɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɬɨɝɞɚ, ɤɨɝɞɚ 
ɧɚɢɛɨɥɶɲɟɟ ɧɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɞɨɫɬɢɝɚɟɬ ɜɟɥɢɱɢɧɵ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ. 
ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɷɬɨɬ ɤɪɢɬɟɪɢɣ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬ ɬɟɧɡɨɪɚ 
ɧɚɩɪɹɠɟɧɢɣ, ɬɨ ɩɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ 
ɨɰɟɧɢɜɚɟɬɫɹ ɧɟɜɟɪɧɨ. ɂɫɬɨɪɢɸ ɪɚɡɜɢɬɢɹ 
ɧɨɪɦɚɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɫɥɨɟɜ ɢɡ 
ɦɨɧɨɥɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟɠɟɫɬɤɢɯ ɞɨɪɨɠɧɵɯ 
ɨɞɟɠɞ ɩɨ ɷɬɨɦɭ ɤɪɢɬɟɪɢɸ ɦɨɠɧɨ ɩɪɨɫɥɟɞɢɬɶ, 
ɚɧɚɥɢɡɢɪɭɹ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ Д1–3]. ɂɡ 
ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ 
ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɩɪɨɞɟɥɚɧɚ ɛɨɥɶɲɚɹ 
ɪɚɛɨɬɚ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɩɪɢ ɢɡɝɢɛɟ. Ɍɚɤ ɫ 1983 ɝ. Д2] 
ɫɬɚɥɢ ɭɱɢɬɵɜɚɬɶ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɨɛɪɚɡɰɨɜ 
ɜɜɟɞɟɧɢɟɦ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɪɚɫɬɹɠɟɧɢɸ ɩɪɢ ɢɡɝɢɛɟ, ɚ ɬɚɤ ɠɟ ɜɥɢɹɧɢɟ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɢ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɨɜɬɨɪɧɵɯ ɧɚɝɪɭɡɨɤ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɚɥɨɫɬɧɨɟ ɫɧɢɠɟɧɢɟ ɩɪɨɱɧɨɫɬɢ. ȼ 
ɩɨɫɥɟɞɧɟɦ ɧɨɪɦɚɬɢɜɧɨɦ ɞɨɤɭɦɟɧɬɟ Д3] 
ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɚɥɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ, ɨɩɢɫɵɜɚɸɳɟɣ 
ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɫ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚɦɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɛɢɬɭɦɚɯ. 
Ʉɪɢɬɟɪɢɣ ɩɪɨɱɧɨɫɬɢ ɜ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɚɯ ɧɟ ɢɡɦɟɧɹɥɫɹ ɧɢɤɨɝɞɚ, ɯɨɬɹ Ɉ.Ɍ. 
Ȼɚɬɪɚɤɨɜ Д4] ɭɤɚɡɵɜɚɥ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɡɚɦɟɧɵ ɩɟɪɜɨɣ ɬɟɨɪɢɢ ɩɪɨɱɧɨɫɬɢ ɤɪɢɬɟɪɢɟɦ Ɉ. 
Ɇɨɪɚ. ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɝɥɚɜɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɝɨ ɡɧɚɤɚ ɹɜɥɹɸɬɫɹ 
ɭɞɟɪɠɢɜɚɸɳɢɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɬɨ 
ɤɪɢɬɟɪɢɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜɫɟɝɞɚ 
ɧɟɞɨɨɰɟɧɢɜɚɥɢ ɩɪɨɱɧɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɨɬ ɢɡɝɢɛɚ. ȼɋɇ 46-83 
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɥ ɪɚɫɱɟɬ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɩɨɤɪɵɬɢɣ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɞɜɢɝɭ, ɧɨ ɟɳɟ ɜ 
ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɷɬɨɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ 
ɬɚɤɨɣ ɪɚɫɱɟɬ ɛɵɥ ɨɬɦɟɧɟɧ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɧɚ ɩɨɤɪɵɬɢɹɯ ɞɨɪɨɝ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɤɨɥɟɹ, 
ɤɨɬɨɪɚɹ ɡɚɱɚɫɬɭɸ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɩɨɪɚɦɢ, 
ɱɬɨ ɹɜɧɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɞɜɢɝɟ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɜ ɩɨɤɪɵɬɢɢ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 
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ɤɪɢɬɟɪɢɣ ɪɚɫɱɟɬɚ ɩɨɤɪɵɬɢɣ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
ɫɞɜɢɝɭ ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɪɨɠɞɚɬɶ, ɧɨ ɜ ɟɝɨ ɨɫɧɨɜɭ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɥɚɞɵɜɚɬɶ ɫɨɜɪɟɦɟɧɧɨɟ ɭɫɥɨɜɢɟ 
ɩɥɚɫɬɢɱɧɨɫɬɢ. 

ȼ ɫɜɹɡɢ ɫ ɜɵɩɨɥɧɟɧɧɵɦ ɚɧɚɥɢɡɨɦ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɡɚɞɚɱɚɦɢ 
ɩɭɛɥɢɤɚɰɢɹɦɢ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɤɪɢɬɟɪɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹ ɩɥɚɫɬɢɱɧɨɫɬɢ, 
ɡɚɤɥɸɱɚɸɳɟɟɫɹ ɜ ɭɱɟɬɟ ɞɢɧɚɦɢɤɢ 
ɧɚɤɚɩɥɢɜɚɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ 
ɦɚɬɟɪɢɚɥɚ. 

ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ 
ȼ ɦɟɯɚɧɢɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɬɟɨɪɢɢ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɢ ɟɟ ɦɟɪɚɯ Д5, ɫ.14]. Ɉɛɚ 
ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɪɢ ɨɰɟɧɤɟ ɧɚɩɪɹɠɟɧɧɨ 
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɇȾɋ) 
ɦɚɬɟɪɢɚɥɨɜ, ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɩɪɨɱɧɨɫɬɢ ɢ 
ɧɚɱɚɥɚ ɩɥɚɫɬɢɱɧɨɫɬɢ ɢɥɢ ɬɟɱɟɧɢɹ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɜɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɨɞ 
ɦɟɪɨɣ ɬɟɨɪɢɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɩɨɧɢɦɚɸɬ 
ɨɬɧɨɲɟɧɢɟ ɱɢɫɥɚ ɧɚɝɪɭɡɨɤ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ 
ɦɚɬɟɪɢɚɥɭ, ɤ ɟɝɨ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɱɢɫɥɨ ɬɚɤɢɯ ɠɟ 
ɧɚɝɪɭɡɨɤ, ɤɨɬɨɪɨɟ ɦɚɬɟɪɢɚɥ ɞɨɥɠɟɧ 
ɜɵɞɟɪɠɚɬɶ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ ɡɚɞɚɧɧɨɣ 
ɜɟɥɢɱɢɧɟ ɰɢɤɥɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ Д5]. Ɇɟɪɚ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɉɚɥɶɦɝɪɟɧɚ – Ɇɚɣɧɟɪɚ 

 
N
nD ,                             (1) 

ɝɞɟ n ɢ N() – ɩɪɢɥɨɠɟɧɧɨɟ ɱɢɫɥɨ 
ɧɚɝɪɭɡɨɤ ɢ ɟɝɨ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ 
ɜɵɞɟɪɠɢɜɚɟɬ ɦɚɬɟɪɢɚɥ ɩɪɢ ɞɚɧɧɨɦ 
ɰɢɤɥɢɱɟɫɤɨɦ ɧɚɩɪɹɠɟɧɢɢ . 

Ƚɢɩɨɬɟɡɭ ɭɫɬɚɥɨɫɬɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ, 
ɩɨɥɨɠɟɧɧɭɸ ɜ ɨɫɧɨɜɭ ɦɟɬɨɞɨɜ ɷɬɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɫɮɨɪɦɭɥɢɪɨɜɚɥ ɉɚɥɶɦɝɪɟɧ ɢ 
ɞɚɥ ɟɟ ɩɪɨɫɬɨɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ. ɋɥɨɜɚɦɢ ɝɢɩɨɬɟɡɚ ɥɢɧɟɣɧɨɝɨ 
ɭɫɬɚɥɨɫɬɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɜ 
ɜɢɞɟ: «Ɋɚɡɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɧɚɫɬɭɩɚɟɬ 
ɬɨɝɞɚ, ɤɨɝɞɚ ɫɭɦɦɚ ɩɨɜɪɟɠɞɟɧɢɣ ɨɬ 
ɪɚɡɥɢɱɧɵɯ ɩɨ ɜɟɥɢɱɢɧɟ ɚɦɩɥɢɬɭɞ 
ɧɚɩɪɹɠɟɧɢɣ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɨɣ ɟɞɢɧɢɰɟ». ȼ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɜɢɞɟ ɝɢɩɨɬɟɡɭ ɡɚɩɢɫɵɜɚɸɬ 
ɭɪɚɜɧɟɧɢɟɦ  
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11
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nD ,                 (2) 

ɝɞɟ i ɢ n – ɧɨɦɟɪ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɡɧɚɱɟɧɢɣ (ɚɦɩɥɢɬɭɞ) ɧɚɩɪɹɠɟɧɢɣ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɷɬɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 
ɩɪɢɜɟɥɨ ɤ ɩɨɹɜɥɟɧɢɸ ɪɚɛɨɬ, ɜ ɤɨɬɨɪɵɯ 
ɩɪɟɞɥɨɠɟɧɵ: 

 

1. ɇɟɥɢɧɟɣɧɵɟ ɡɚɤɨɧɵ ɫɭɦɦɢɪɨɜɚɧɢɹ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɟɣ. 

2. ɋɥɨɠɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɟɪɵ D, ɡɚɜɢɫɹɳɟɣ ɤɚɤ ɨɬ ɨɬɧɨɲɟɧɢɹ n/N(), 
ɬɚɤ ɢ ɨɬ ɜɟɥɢɱɢɧɵ ɚɦɩɥɢɬɭɞɵ ɧɚɩɪɹɠɟɧɢɹ, 
ɩɚɪɚɦɟɬɪɨɜ ɦɚɬɟɪɢɚɥɚ ɢ ɪɹɞɚ ɞɪɭɝɢɯ 
ɮɚɤɬɨɪɨɜ. 

ɗɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɬɟɨɪɢɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ 
ɛɵɥɨ ɜɨɫɬɪɟɛɨɜɚɧɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɞɨɪɨɠɧɨɣ 
ɨɬɪɚɫɥɢ Д6, 7]. ȿ. ȼ. ɍɝɥɨɜɚ ɩɪɢɦɟɧɢɥɚ 
ɩɪɢɧɰɢɩ ɥɢɧɟɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ 
ɩɨɜɪɟɠɞɟɧɢɣ ɞɥɹ ɭɱɟɬɚ ɤɢɧɟɬɢɤɢ ɢɯ 
ɧɚɤɚɩɥɢɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ Д6, ɫ. 28] 
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 ,                      (3) 

ɝɞɟ nЭ(ɪɚɫɱ) – ɮɚɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɢɥɨɠɟɧɢɣ ɧɚɝɪɭɡɨɤ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ Э; N 

Э(ɪɚɫɱ) – ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɥɨɠɟɧɢɣ 
ɧɚɝɪɭɡɨɤ ɩɪɢ ɧɚɩɪɹɠɟɧɢɹɯ ɰɢɤɥɚ σ . 

Ⱦɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɥɨɠɟɧɢɣ 
ɧɚɝɪɭɡɨɤ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɝɪɭɠɟɧɢɹ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ Д6, ɫ. 28] 

 

n
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t

RN 









 ɢɡг
ɪаɫч ,                  (4) 

ɝɞɟ Rɢɡɝ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ ɨɬ ɢɡɝɢɛɚ, ɉɚ; Э – ɪɚɫɬɹɝɢɜɚɸɳɟɟ 
ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɢɡɝɬɛɟ, ɉɚ; n – ɩɨɤɚɡɚɬɟɥɶ 
ɭɫɬɚɥɨɫɬɢ. 

Ɂɚɜɢɫɢɦɨɫɬɶ (4) ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɤɪɢɬɟɪɢɹ ɩɪɨɱɧɨɫɬɢ 

  ɢɡгɪаɫч RNn tt   ɢɥɢ   
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ɪаɫч

ɢɡг .  (5) 

ɉɨ ɫɭɬɢ, ɡɚɜɢɫɢɦɨɫɬɶ (5) ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɣ 
ɬɟɨɪɢɟɣ ɩɪɨɱɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɟɣ ɜɥɢɹɧɢɟ 
ɱɢɫɥɚ ɩɨɜɬɨɪɧɵɯ ɧɚɝɪɭɡɨɤ, ɧɨ ɢɝɧɨɪɢɪɭɸɳɟɣ 
ɜɥɢɹɧɢɟ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬ ɬɟɧɡɨɪɚ 
ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɭɫɥɨɜɢɹ ɪɚɡɪɭɲɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ. ȼɥɢɹɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɫɨɫɬɨɢɬ 
ɥɢɛɨ ɜ ɫɧɢɠɟɧɢɢ ɩɪɨɱɧɨɫɬɢ, ɥɢɛɨ, ɧɚɨɛɨɪɨɬ, 
ɜ ɭɜɟɥɢɱɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ. 

Ⱦɪɭɝɢɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɭɱɟɬɚ ɫɧɢɠɟɧɢɹ 
ɫɩɥɨɲɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɦɟɪ Ʌ. Ɇ. Ʉɚɱɚɧɨɜɚ ɢ ɘ. ɇ. Ɋɚɛɨɬɧɨɜɚ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɥɨɠɟɧɢɟɦ Ʌ. Ɇ. Ʉɚɱɚɧɨɜɚ 
ɩɫɨɫɬɨɹɧɢɟ ɦɚɬɟɪɢɚɥɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɚɪɚɦɟɬɪɨɦ , ɧɚɡɵɜɚɟɦɵɦ ɫɩɥɨɲɧɨɫɬɶɸ Д8, 
9] ɢ ɨɩɪɟɞɟɥɹɟɦɵɣ ɨɬɧɨɲɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɣ 
ɜ ɫɩɥɨɲɧɨɦ  ɢ ɩɨɜɪɟɠɞɟɧɧɨɦ ɦɚɬɟɪɢɚɥɟ s, 
ɚ ɢɦɟɧɧɨ, =/s (s) Д5]. Ⱦɥɹ 
ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɫɪɟɞɵ =1, ɚ ɞɥɹ ɦɚɬɟɪɢɚɥɚ 
ɫ ɞɟɮɟɤɬɚɦɢ ɫɬɪɭɤɬɭɪɵ ɩɚɪɚɦɟɬɪ <1 ɢ 
ɭɛɵɜɚɟɬ ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɧɟɫɩɥɨɲɧɨɫɬɟɣ 
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Д9]. Ʉɢɧɟɬɢɤɚ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɩɨ Ʌ. Ɇ. 
Ʉɚɱɚɧɨɜɭ ɢ ɪɨɫɬ ɧɚɩɪɹɠɟɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ 
ɫɬɟɩɟɧɧɵɦ ɭɪɚɜɧɟɧɢɟɦ, ɜɤɥɸɱɚɸɳɢɦ ɩɨɦɢɦɨ 
ɫɩɥɨɲɧɨɫɬɢ ɟɳɟ ɞɜɚ ɩɚɪɚɦɟɬɪɚ Д8, 9]. ɘ. ɇ. 
Ɋɚɛɨɬɧɨɜ ɜ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɩɪɟɞɥɨɠɢɥ 
ɩɚɪɚɦɟɬɪ, ɧɚɡɵɜɚɟɦɵɣ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ  
Д10]. ɉɨɞ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶɸ  ɫɥɟɞɭɟɬ 
ɩɨɧɢɦɚɬɶ ɫɭɦɦɚɪɧɭɸ ɩɥɨɳɚɞɶ ɞɟɮɟɤɬɨɜ, 
ɜɵɪɚɠɟɧɧɭɸ ɜ ɞɨɥɹɯ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ 
ɩɥɨɳɚɞɢ ɰɟɥɨɝɨ ɧɟɪɚɡɪɭɲɟɧɧɨɝɨ ɫɟɱɟɧɢɹ. ɘ. 
ɇ. Ɋɚɛɨɬɧɨɜ ɩɢɲɟɬ Д10, ɫ. 675]: «ȿɫɥɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɟɫɬɶ F, ɬɨ ɷɮɮɟɤɬɢɜɧɚɹ ɩɥɨɳɚɞɶ, 
ɜɨɫɩɪɢɧɢɦɚɸɳɚɹ ɧɚɝɪɭɡɤɭ, ɟɫɬɶ F·(1-)». 
ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɢɫɬɢɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɧɚɝɪɭɡɤɢ N, 
ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɫɟɱɟɧɢɟɦ ɤ ɷɮɮɟɤɬɢɜɧɨɣ 
ɩɥɨɳɚɞɢ F·(1-). Ɉɬɧɨɲɟɧɢɟ ɧɚɝɪɭɡɤɢ N ɤ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ F 
ɨɩɪɟɞɟɥɹɟɬ ɜɟɥɢɱɢɧɭ ɧɚɩɪɹɠɟɧɢɹ  ɜ 
ɫɩɥɨɲɧɨɦ ɫɟɱɟɧɢɢ. ɉɨɷɬɨɦɭ ɡɚɜɢɫɢɦɨɫɬɶ 
ɢɫɬɢɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ 
ɩɨɜɪɟɠɞɟɧɧɨɦ ɫɟɱɟɧɢɢ s, ɩɨ ɘ. ɇ. 
Ɋɚɛɨɬɧɨɜɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ s=/(1-
) Д10, ɫ. 675]. ȿɫɥɢ ɷɬɭ ɡɚɜɢɫɢɦɨɫɬɶ, 
ɩɨɞɫɬɚɜɢɬɶ ɜ ɭɪɚɜɧɟɧɢɟ Ʌ. Ɇ. Ʉɚɱɚɧɨɜɚ, 
ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɫɩɥɨɲɧɨɫɬɶ , ɬɨ ɩɨɥɭɱɢɦ 





 11 .                 (6) 

ɂɡ (6) ɫɥɟɞɭɟɬ: 
 .                          (7) 

 
 
 

ɍɪɚɜɧɟɧɢɹ (6) ɢ (7) ɜɵɪɚɠɚɸɬ ɫɨɛɨɣ 
ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɞɜɭɦɹ ɩɚɪɚɦɟɬɪɚɦɢ 
ɬɟɨɪɢɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɫɩɥɨɲɧɨɫɬɶɸ  ɩɨ Ʌ. 
Ɇ. Ʉɚɱɚɧɨɜɭ ɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶɸ  ɩɨ ɘ. ɇ. 
Ɋɚɛɨɬɧɨɜɭ. ɗɬɢ ɡɚɜɢɫɢɦɨɫɬɢ ɹɜɥɹɸɬɫɹ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦɢ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 
ɭɪɚɜɧɟɧɢɹɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɤɢɧɟɬɢɤɭ, 
ɧɚɤɚɩɥɢɜɚɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɦɚɬɟɪɢɚɥɨɦ Д8, 
9]. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ ɢɡ (6) ɢɥɢ (7) ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ: 

 .                        (8) 
ɂɡ (8) ɫɥɟɞɭɟɬ ɨɬɥɢɱɢɟ ɩɚɪɚɦɟɬɪɨɜ 

ɫɩɥɨɲɧɨɫɬɢ ɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 
ɫɨɫɬɨɹɳɟɟ ɜ ɬɨɦ, ɱɬɨ ɤɚɠɞɵɣ ɢɡ ɧɢɯ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɭɦɦɚɪɧɭɸ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 
ɩɥɨɳɚɞɶ, ɡɚɧɹɬɭɸ ɞɟɮɟɤɬɚɦɢ (ɷɬɨ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ), ɢ – ɛɟɡ ɞɟɮɟɤɬɨɜ (ɷɬɨ 
ɫɩɥɨɲɧɨɫɬɶ ). ɋɭɦɦɚ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ (8) 
ɪɚɜɧɚ ɟɞɢɧɢɰɟ, ɬɨ ɟɫɬɶ ɫɭɦɦɚ ɷɬɢɯ ɦɟɪ ɟɫɬɶ 
ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ, ɜɵɪɚɠɟɧɧɚɹ ɤɚɤ ɟɞɢɧɢɰɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ 
ɨɬɧɨɲɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɢ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɚ ɜ 
ɩɨɜɪɟɠɞɟɧɧɨɦ ɢ ɧɟɩɨɜɪɟɠɞɟɧɧɨɦ ɨɛɪɚɡɰɟ 
Д11, 12]. Ʉ ɬɚɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɬɧɨɫɹɬ 
ɪɚɡɦɟɪɵ ɞɟɮɟɤɬɨɜ, ɦɨɞɭɥɢ ɘɧɝɚ ɢ ɭɩɪɭɝɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ, ɩɨɪɢɫɬɨɫɬɶ, ɩɥɨɬɧɨɫɬɶ ɢ ɬ.ɩ. 

Ɇɟɪɵ ɬɟɨɪɢɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɜɤɥɸɱɚɸɬ ɜ 
ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ 
ɫɩɥɨɲɧɨɫɬɢ. Ɍɚɤɢɟ ɤɪɢɬɟɪɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – Ʉɪɢɬɟɪɢɢ, ɜɤɥɸɱɚɸɳɢɟ ɦɟɪɵ ɬɟɨɪɢɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ 
Ⱥɜɬɨɪɵ Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɤɪɢɬɟɪɢɹ 

1 2 

1. Ʉɪɢɬɟɪɢɣ  
ɘ. ɇ. Ɋɚɛɨɬɧɨɜɚ Д9] 

tR



31

1 , 

ɝɞɟ RЭ – ɜɪɟɦɟɧɧɚɹ ɩɪɨɱɧɨɫɬɶ, ɉɚ. 
2. Ʉɪɢɬɟɪɢɣ Ɇɢɥɟɣɤɨ 
– Ɋɚɛɨɬɧɨɜɚ Д9] tR




 21
1 ɢ1 . 

3. Ʉɪɢɬɟɪɢɣ ɒɢɦɚ–
Ɉɹɚɧɟ Д13] 

  01
σ3σ

3 5
2

Т
2
Т

2 










  nInaJ

m

b

m
, 

ɝɞɟ К ɢ Л – ɩɚɪɚɦɟɬɪɵ ɦɚɬɟɪɢɚɥɚ; Tm – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫ ɧɭɥɟɜɨɣ 
ɩɨɪɢɫɬɨɫɬɶɸ (ɧɟɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ); n – ɩɨɪɢɫɬɨɫɬɶ. 

4. Ʉɪɢɬɟɪɢɣ Ƚɸɪɫɨɧɚ 
Д14]   01

σ2
cosh2

σ
3 2

Т
2
Т

2 











  nInJ

mm
. 

5. Ʉɪɢɬɟɪɢɣ 
 Ɍɜɟɪɝɚɚɪɞɚ Д15, 16]    01

σ2
cosh2

σ
3 2

Т
2
Т

2 












  naIbnaJ

mm
. 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 1 

6. Ʉɪɢɬɟɪɢɣ Ʌɢɢ–
Ɉɸɧɝɚ Д17]  

       20p0c0p0c
2

2 1125,03 nRRIRRnInJ   , 
ɝɞɟ RМ0 ɢ RЩ0 – ɩɪɨɱɧɨɫɬɶ ɧɚ ɨɞɧɨɨɫɧɨɟ ɫɠɚɬɢɟ ɢ ɪɚɫɬɹɠɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ 
ɧɟɩɨɪɢɫɬɨɝɨ (ɧɟɩɨɜɪɟɠɞɟɧɧɨɝɨ) ɦɚɬɟɪɢɚɥɚ. 

7. Ʉɪɢɬɟɪɢɣ 
 ɋɨɮɪɨɧɢɫɚ Д18]  
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2 21
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nm

n
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m

m
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, 

ɝɞɟ m – ɩɚɪɚɦɟɬɪ ɦɚɬɟɪɢɚɥɚ 

8. Ʉɪɢɬɟɪɢɣ Ƚ. Ƚ. 
Ʌɢɬɜɢɧɫɤɨɝɨ Д19] 
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σ

σ

0
0 . 

 

ɂɡ ɚɧɚɥɢɡɚ ɤɪɢɬɟɪɢɟɜ ɬɚɛɥɢɰɵ 2 ɫɥɟɞɭɟɬ, 
ɱɬɨ ɤɪɢɬɟɪɢɢ ɩɨɜɪɟɠɞɟɧɧɵɯ ɬɟɥ ɪɚɡɪɚɛɨɬɚɧɵ 
ɞɥɹ ɩɨɪɢɫɬɵɯ ɦɟɬɚɥɥɨɜ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 
ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɧɟɩɪɢɦɟɧɢɦɵ ɤ ɞɨɪɨɠɧɨ-
ɫɬɪɨɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɚɦ. ɉɨɷɬɨɦɭ ɭɱɟɬ 
ɜɥɢɹɧɢɹ ɧɟɫɩɥɨɲɧɨɫɬɟɣ ɜ ɫɬɪɭɤɬɭɪɟ 
ɦɚɬɟɪɢɚɥɚ ɧɚ ɟɝɨ ɩɥɚɫɬɢɱɧɨɫɬɶ ɢ ɩɪɨɱɧɨɫɬɶ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ, ɦɨɞɢɮɢɰɢɪɭɹ 
ɤɪɢɬɟɪɢɢ, ɫɨɡɞɚɧɧɵɟ ɞɥɹ ɪɟɚɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɛɚɡɢɪɭɸɳɢɯɫɹ ɧɚ ɝɢɩɨɬɟɡɟ ɨɛ 
ɢɯ ɫɩɥɨɲɧɨɦ ɫɬɪɨɟɧɢɢ. 

Ʉɪɢɬɟɪɢɢ ɩɪɨчɧɨɫɬɢ ɢ ɩɥɚɫɬɢчɧɨɫɬɢ ɫ 
ɦɟɪɚɦɢ ɬɟɨɪɢɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ 

Ʉɨɦɩɨɧɟɧɬɵ ɬɟɧɡɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ 
iУ ɢ ɫɩɥɨɲɧɨɝɨ ɬɟɥɚ iУ ɫɜɹɡɚɧɵ 
ɡɚɜɢɫɢɦɨɫɬɶɸ: 









 

ijij
ij 1

.                     (9) 

Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɏɨɪɦɭɥɚ 

1 2 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ  
1, 2, 3 
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1 1
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22
2 1

;







 

33
3 1

, 

ɝɞɟ 1, 2 ɢ 3 – ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɩɨɜɪɟɠɞɟɧɧɨɦ ɬɟɥɟ 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɤɚɫɚɬɟɥɶɧɵɟ 

ɧɚɩɪɹɠɟɧɢɹ mКб 






 

maxmax
max 1

;   






  212
3131

max  

Ɉɤɬɚɷɞɪɢɱɟɫɤɨɟ ɧɨɪɦɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɨɤɬ ɢ 

ɤɚɫɚɬɟɥɶɧɨɟ ɨɤɬɧɚɩɪɹɠɟɧɢɹ 






 

ɨкɬɨкɬ
ɨкɬ 1

;







 

ɨкɬɨкɬ
ɨкɬ 1

 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɨɪɦɚɥɶɧɵɯ 
ɢ ɢ ɤɚɫɚɬɟɥɶɧɵɯ ɢ 

ɧɚɩɪɹɠɟɧɢɣ 






 

ɢɢ
ɢ 1

;







 

ɢɢ
ɢ 1

. 

ɂɧɜɚɪɢɚɧɬɵ ɬɟɧɡɨɪɚ 
ɧɚɩɪɹɠɟɧɢɣ (ɩɟɪɜɵɣ I1, 
ɜɬɨɪɨɣ I2 ɢ ɬɪɟɬɢɣ I3) 
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ȼɬɨɪɨɣ ɢɧɜɚɪɢɚɧɬ  
ɞɟɜɢɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɣ  
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1 IIIIJ , 

Ɍɪɟɬɢɣ ɢɧɜɚɪɢɚɧɬ ɞɟɜɢɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɣ 
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12133 27
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11 IIII . 

ɉɨɞɫɬɚɜɥɹɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɩɪɹɠɟɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ, 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɚɦɢ 
ɬɚɛɥɢɰɵ 2, ɜ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹ 

ɩɥɚɫɬɢɱɧɨɫɬɢ ɫɩɥɨɲɧɵɯ ɧɟɫɥɨɠɧɨ ɜɵɩɨɥɧɢɬɶ 
ɢɯ ɦɨɞɢɮɢɤɚɰɢɸ. ɇɚɩɪɢɦɟɪ, ɤɪɢɬɟɪɢɣ Ʉɭɥɨɧɚ 
– Ɇɨɪɚ ɩɪɢɦɟɬ ɜɢɞ: 

ɉɪɢ ɪɚɫɱɟɬɟ ɧɚ ɩɪɨɱɧɨɫɬɶ Д20] 
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 .               (10) 

ɉɪɢ ɪɚɫɱɟɬɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ 

c
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1

2
tg

2cos
1 3131 .  (11) 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɦɨɞɢɮɢɰɢɪɭɸɬɫɹ 
ɢ ɞɪɭɝɢɟ ɤɪɢɬɟɪɢɢ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ 
ɩɚɪɚɦɟɬɪɵ ɩɪɨɱɧɨɫɬɢ ɢɥɢ ɫɞɜɢɝɨɜɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɨɜɟɪɯɧɨɫɬɢ ɤɪɢɬɟɪɢɢ 
Ⱦɪɭɤɟɪɚ – ɉɪɚɝɟɪɚ Д21], Ʌɚɞɟ Д22], Ʌɚɞɟ – 
Ⱦɭɧɤɚɧɚ Д23], Ɇɚɬɰɭɨɤɚ – ɇɚɤɚɢ Д24] ɜ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɦ ɜɢɞɟ ɨɩɢɫɵɜɚɸɬɫɹ 
ɭɪɚɜɧɟɧɢɹɦɢ: 

02   kIаJ ;  

  0
13

1
1

1 12
12 









 


kIаII ,  (12) 

ɝɞɟ ɚ ɢ Ф – ɩɚɪɚɦɟɬɪɵ ɩɪɨɱɧɨɫɬɢ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɭɫɥɨɜɢɹ Ʉɭɥɨɧɚ–
Ɇɨɪɚ 
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аɬм
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I , (13) 

ɝɞɟ ФL–D – ɛɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ 
ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ, ɫɜɹɡɚɧɧɵɣ ɫ ɭɝɥɨɦ 
ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ Д22, 23] 
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DL .         (14) 
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111 3
3

2
21 







 
IkII

NM ,  (15) 

ɝɞɟ ФM–N – ɛɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ 
ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ, ɫɜɹɡɚɧɧɵɣ ɫ ɭɝɥɨɦ 
ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ. 

ɂɡ ɚɧɚɥɢɡɚ (14) ɢ (15) ɫɥɟɞɭɟɬ, ɱɬɨ ɩɨɫɥɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɮɭɧɤɰɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɜ 
ɫɟɛɹ ɦɟɪɭ ɘ.ɇ. Ɋɚɛɨɬɧɨɜɚ, ɫɨɤɪɚɳɚɟɬɫɹ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ 
ɜ ɷɬɢɯ ɤɪɢɬɟɪɢɹɯ ɭɱɟɫɬɶ ɧɟɥɶɡɹ. ɉɨɷɬɨɦɭ ɢɡ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɞɜɢɝɨɜɵɯ ɤɪɢɬɟɪɢɟɜ 
ɩɪɨɱɧɨɫɬɢ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɞɥɟɠɚɬ ɤɪɢɬɟɪɢɢ 
Ʉɭɥɨɧɚ – Ɇɨɪɚ, Ⱦɪɭɤɟɪɚ–ɉɪɚɝɟɪɚ, ɉ. ȼ. Ʌɚɞɟ 
ɢ ɪɹɞ ɤɪɢɬɟɪɢɟɜ, ɪɚɫɫɦɚɬɪɢɜɚɸɳɢɯ 
ɩɪɟɞɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚ ɨɤɬɚɷɞɪɢɱɟɫɤɢɯ 
ɩɥɨɳɚɞɤɚɯ, ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬ ɭɫɥɨɜɢɹ 
ɩɥɚɫɬɢɱɧɨɫɬɢ Ⱥ. ɂ. Ȼɨɬɤɢɧɚ, Ɇɢɡɟɫɚ–
ɒɥɟɣɯɟɪɚ–Ȼɨɬɤɢɧɚ, M. AmОrТ-GКгЧШЧ ɢ D.N. 
LТЭЭХО, ɚ ɬɚɤɠɟ ɤɪɢɬɟɪɢɢ, ɹɜɥɹɸɳɢɟɫɹ 

ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ ɩɪɟɞɟɥɶɧɨɣ ɤɪɢɜɨɣ ɤ ɤɪɭɝɚɦ 
Ɇɨɪɚ ɪɚɡɥɢɱɧɵɦɢ ɮɭɧɤɰɢɹɦɢ. Ⱦɥɹ 
ɦɨɞɢɮɢɤɚɰɢɢ ɤɪɢɬɟɪɢɟɜ Ʌɚɞɟ – Ⱦɭɧɤɚɧɚ ɢ 
Ɇɚɬɰɭɨɤɚ – ɇɚɤɚɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɢɯ ɦɭɥɶɬɢɩɨɜɟɪɯɧɨɫɬɧɵɟ ɚɧɚɥɨɝɢ. 
Ɇɭɥɶɬɢɩɨɜɟɪɯɧɨɫɬɧɵɟ ɤɪɢɬɟɪɢɢ ɫɨɞɟɪɠɚɬ 
ɮɭɧɤɰɢɸ ɭɝɥɚ Ʌɨɞɟ Д25] ɢ ɩɚɪɚɦɟɬɪ 
ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɥɢɛɨ ɮɭɧɤɰɢɟɣ 
ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢ ɫɠɚɬɢɟ 
ɥɢɛɨ ɮɭɧɤɰɢɟɣ ɫɞɜɢɝɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɧɚɩɪɢɦɟɪ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ. 

Ⱦɥɹ ɧɟɩɨɜɪɟɠɞёɧɧɨɝɨ ɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 
ɬɟɥɚ ɭɝɨɥ Ʌɨɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
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Ɇɨɞɢɮɢɰɢɪɭɹ ɦɭɥɶɬɢɩɨɜɟɪɯɧɨɫɬɧɵɟ 
ɤɪɢɬɟɪɢɢ Ʌɚɞɟ – Ⱦɭɧɤɚɧɚ ɢ Ɇɚɬɰɭɨɤɚ – ɇɚɤɚɢ, 
ɩɨɥɭɱɟɧɧɵɟ Ⱦɠ. Ȼɚɪɞɟɬɨɦ Д26], ɡɚɩɢɲɟɦ ɢɯ ɜ 
ɜɢɞɟ ɭɪɚɜɧɟɧɢɣ: 
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Ʉɪɢɬɟɪɢɢ (17) ɢ (18) ɩɨɡɜɨɥɹɸɬ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɦɚɬɟɪɢɚɥɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɦɨɧɨɥɢɬɧɵɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ. Ɍɚɤ ɤɚɤ 
ɭɝɨɥ Ʌɨɞɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɢɞ ɧɚɩɪɹɠɟɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ, ɬɨ ɷɬɢ ɤɪɢɬɟɪɢɢ ɩɪɢɦɟɧɢɦɵ ɤɚɤ 
ɞɥɹ ɱɢɫɬɨɝɨ ɫɞɜɢɝɚ, ɬɚɤ ɢ ɬɪɟɯɨɫɧɨɝɨ 
ɪɚɫɬɹɠɟɧɢɹ ɢ ɫɠɚɬɢɹ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɷɬɢ 
ɤɪɢɬɟɪɢɢ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɪɚɫɱɟɬɚ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɧɚɩɪɹɠɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ:  

– ɞɜɭɯɨɫɧɨɟ ɫɠɚɬɢɟ ɢɥɢ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ 
ɢɡɝɢɛɟ ɬɨɧɤɢɯ ɩɥɢɬ; 

– ɬɪɟɯɨɫɧɨɟ ɫɠɚɬɢɟ ɢɥɢ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ 
ɢɡɝɢɛɟ ɬɨɥɫɬɵɯ ɩɥɢɬ; 

– ɬɪɟɯɨɫɧɨɟ ɫɠɚɬɢɟ ɩɨ ɜɫɟɣ ɬɨɥɳɢɧɟ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɡɞɟɫɶ 
ɚɜɬɨɪɚɦɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɩɨɬɟɪɹ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɦ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɛɨɬɚɬɶ ɧɚ 
ɢɡɝɢɛ ɩɪɢ ɫɭɳɟɫɬɜɟɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɬɟɪɢɚɥɚ ɜ ɫɥɨɟ). 

ɂɫɩɨɥɶɡɭɹ ɨɪɢɝɢɧɚɥɶɧɵɣ 
ɦɭɥɶɬɢɩɨɜɟɪɯɧɨɫɬɧɨɣ ɤɪɢɬɟɪɢɣ Ɇɚɨ-ɏɨɧɝɚ ɘ 
Д27, 28] ɢ ɜɵɩɨɥɧɹɹ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɸ 
ɩɪɟɞɥɚɝɚɟɦɵɦ ɫɩɨɫɨɛɨɦ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɤɪɢɬɟɪɢɣ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 3 – Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɘ Ɇɚɨ-ɏɨɧɝɚ 
Ⱦɢɚɩɚɡɨɧ 

ɜɚɪɶɢɪɨɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 2 

ɍɪɚɜɧɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɪ ɬɟɨɪɢɢ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɫɨɨɬɧɨɲɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɡɢɱɟɫɤɢɯ ɢ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɩɥɨɲɧɵɯ ɢ 
ɩɨɜɪɟɠɞɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɷɬɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ, ɨɫɜɟɳɟɧɵ ɜ ɪɚɛɨɬɚɯ ɇ.ɂ. 
Ʉɚɪɩɟɧɤɨ Д11], Ⱦ. Ʌɟɦɟɬɪɚ Д12], Ⱦɠ. ɒɟɧɚ Д29]. 
ɉɨɷɬɨɦɭ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ  ɢ 
ɫɩɥɨɲɧɨɫɬɢ  ɧɟ ɜɵɡɵɜɚɟɬ ɡɚɬɪɭɞɧɟɧɢɣ. 
Ⱥɜɬɨɪɚɦɢ ɜ ɪɚɛɨɬɟ Д20] ɩɪɢɜɟɞɟɧɚ 
ɷɦɩɢɪɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ɩɥɨɬɧɨɝɨ ɢ 
ɩɨɪɢɫɬɨɝɨ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɧɚ ɛɢɬɭɦɚɯ ɦɚɪɨɤ 
ȻɇȾ 90/130, ȻɇȾ 130/200 ɢ ȻɇȾ 200/300 ɩɪɢ 
ɪɚɛɨɬɟ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɨɧɤɨɣ ɩɥɢɬɟ ɧɚ 
ɢɡɝɢɛ. Ȼɟɡɭɫɥɨɜɧɨ, ɱɬɨ ɷɬɚ ɮɨɪɦɭɥɚ, 
ɨɩɢɫɵɜɚɸɳɚɹ ɩɪɨɰɟɫɫ ɧɚɤɚɩɥɢɜɚɧɢɹ 
ɩɨɜɪɟɠɞɟɧɢɣ ɨɯɜɚɬɵɜɚɟɬ ɞɚɥɟɤɨ ɧɟ ɜɫɟ 
ɧɚɩɪɹɠɟɧɧɵɟ ɫɨɫɬɨɹɧɢɹ, ɚ ɬɚɤ ɠɟ ɧɟ ɜɫɟ ɜɢɞɵ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɷɬɚ 
ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɬɪɚɞɢɰɢɨɧɧɵɣ ɢɡɝɢɛ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ 
ɬɨɧɤɨɣ ɩɥɢɬɵ ɢ ɪɚɫɫɱɢɬɵɜɚɬɶ ɜɟɥɢɱɢɧɭ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɜ ɥɸɛɨɦ ɢɡ ɩɪɟɞɥɚɝɚɟɦɵɯ 
ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɩɥɚɫɬɢɱɧɨɫɬɢ. 

Ɂɚɤɥɸчɟɧɢɟ 
ȼ ɡɚɤɥɸɱɟɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɚɬɶ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɦɚɬɟɪɢɚɥɨɜ 
ɫɬɚɬɶɢ ɢ ɞɚɥɶɧɟɣɲɢɯ ɩɭɬɹɯ ɪɚɡɜɢɬɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. 

1. ȼ ɫɬɚɬɶɟ ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ 
ɦɨɞɢɮɢɤɚɰɢɢ ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ 
ɩɥɚɫɬɢɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ 
ɩɨɞɫɬɚɧɨɜɤɟ ɜ ɭɪɚɜɧɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɩɪɹɠɟɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɬɟɥɚ ɜɦɟɫɬɨ ɫɜɨɢɯ 
ɚɧɚɥɨɝɨɜ ɫɩɥɨɲɧɨɣ ɫɪɟɞɵ. ȼ ɷɬɢɯ ɤɪɢɬɟɪɢɹɯ 
ɫɨɯɪɚɧɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɬɟɨɪɢɢ 
Ʉɚɱɚɧɨɜɚ – Ɋɚɛɨɬɧɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɬɨɪɵɦ ɭɜɟɥɢɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ ɟɝɨ ɫɩɥɨɲɧɨɫɬɢ 
ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɤɨɦɩɨɧɟɧɬ ɬɟɧɡɨɪɚ 
ɧɚɩɪɹɠɟɧɢɣ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɜɫɟɯ ɞɪɭɝɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 
ɉɪɟɞɥɨɠɟɧɧɵɟ ɤɪɢɬɟɪɢɢ ɢ ɭɫɥɨɜɢɹ ɦɨɝɭɬ 
ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ, ɤɚɤ ɞɥɹ ɪɚɫɱɟɬɨɜ ɧɚ 

ɪɚɫɬɹɠɟɧɢɟ ɨɬ ɢɡɝɢɛɚ, ɬɚɤ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɫɞɜɢɝɭ. 

2. ɂɡɜɟɫɬɧɵɟ ɪɟɲɟɧɢɹ ɦɟɯɚɧɢɤɢ 
ɫɩɥɨɲɧɨɣ ɫɪɟɞɵ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɱɢɬɵɜɚɬɶ 
ɜɟɥɢɱɢɧɭ ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɧɚɩɪɹɠɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɨɩɟɪɚɬɢɜɧɨ ɜɜɟɫɬɢ ɜ ɞɟɣɫɬɜɢɟ 
ɩɪɟɞɥɚɝɚɟɦɵɟ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹ 
ɩɥɚɫɬɢɱɧɨɫɬɢ ɩɨɜɪɟɠɞɟɧɧɵɯ ɬɟɥ. 

3. ɋɨɜɪɟɦɟɧɧɨɟ ɥɚɛɨɪɚɬɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɤɢɧɟɬɢɤɭ 
ɧɚɤɚɩɥɢɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɦ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢ 
ɫɥɨɠɧɨɦ ɧɚɩɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɨɩɢɫɵɜɚɸɳɢɯ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ  ɢ ɫɩɥɨɲɧɨɫɬɢ  
ɬɟɥɚ ɨɬ ɜɟɥɢɱɢɧɵ ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɱɢɫɥɚ 
ɧɚɝɪɭɡɨɤ. ɉɨɫɬɚɧɨɜɤɭ ɬɚɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ 
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ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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MODIFICATION OF STRENGTH CRITERIA 
AND PLASTICITВ’S CONDITIONS IN 

CALCULATION OF PAVEMENTS 
 

N. P. AХОбКЧНrШЯК, A. S. AХОФsКЧНrШЯ, V. V. CСЮsШЯ 
 

AЛЬtЫКМt. TСО КrЭТМХО НаОХХs ЮЩШЧ ЭСО ТmЩКМЭ ШП 
КММЮmЮХКЭТЯО НКmКРОs ШЧ sЭrОЧРЭС КЧН ЩХКМЭТМТЭв ШП 
mКЭОrТКХs. TСО КЮЭСШrs СКЯО КЭЭОmЩЭОН ЭШ mШНТПв ЭСО 
ШrТРТЧКХ МrТЭОrТК ШП sЭrОЧРЭС КЧН ЩХКsЭТМТЭв’s МШЧНТЭТШЧs, 
ЛКsОН ШЧ К МШЧЯОЧЭТШЧКХ mОЭСШН ШП КММШЮЧЭТЧР ЭСТs 
ЩСОЧШmОЧШЧ. TСТs mОЭСШН МШЧsТsЭs ТЧ ТЧНrШНЮМЭТШЧ ШП 
mОКsЮrОs ШП НКmКРО’s ЭСОШrв, ЭШ аСТМС ЭСО    
МШЧЭТЧЮТЭв ШП L.M. KКМСКЧШЯ КЧН  НКmКРО ШП В.N. 
RКЛШЭЧШЯ КrО ЭrКНТЭТШЧКХХв rОПОrОН ТЧ ЭСО ХТmТЭТЧР sЭКЭО 
ОqЮКЭТШЧ. OЧО ШП ЭСОsО mОКsЮrОs Тs МШЧЭКТЧОН ТЧ К 
ПЮЧМЭТШЧ, аСТМС Тs К mЮХЭТЩХТОr ЭШ К sЭrОss ЭОЧsШr, ЭСКЭ 
КХХШаs ЭШ МШЧЯОrЭ ЭСО ЭОЧsШr ШП ЭСО ЮЧНКmКРОН sШХТН 
ТЧЭШ ЭСО sЭrОss ЭОЧsШr ШП ЭСО НКmКРОН sШХТН. TСОrО КrО 
МШЧsТНОrОН ШЩЩШrЭЮЧТЭТОs ШП sЮМС mШНТПТМКЭТШЧ, ЛШЭС ПШr 
sТmЩХО МrТЭОrТК ШП DrЮМФОr - PrКРОr, LКНО-DЮЧФКЧ, 
MКЭЭsЮШФК-NКФКТ, MШСr–CШЮХШmЛ КЧН mШНОrЧ mЮХЭТ-
sЮrПКМО МrТЭОrТК ПШr ЭСО МКХМЮХКЭТШЧ ШП sЭrОЧРЭС КЧН 
sСОКr sЭrОЧРЭС, rОsЩОМЭТЯОХв. 

 
KОваoЫНЬ: sЭrОЧРЭС МrТЭОrТШЧ, ЩХКsЭТМТЭв’s 

МШЧНТЭТШЧ, НКmКРО ШП В. N. RКЛШЭЧШЯ, МШЧЭТЧЮТЭв ШП L. 
M. KКМСКЧШЯ, НШЮЛХО sСОКr МrТЭОrТШЧ. 
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