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Аɧɧɨɬɚɰиɹ. ȼɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨ-
ɬɵ ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨ-
ɝɨ ɢɯ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ 
ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɪɚɜɧɨɝɨ ɢ ɧɢɱɬɨɠɧɨɝɨ ɜɥɢɹɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚ 
ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɟɬɨɞɚ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. Ɋɚɫɫɱɢɬɚɧɵ 
ɧɨɪɦɵ ɬɨɱɧɨɫɬɢ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɟ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯ-
ɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ, ɜɵɧɨɫɟ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɢ ɩɪɨ-
ɥɨɠɟɧɢɹ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɜɞɨɥɶ ɢɥɢ ɩɨ ɬɪɚɫɫɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ IV, V ɤɚɬɟɝɨɪɢɣ 
ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɛɟɡ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜɵɞɟɪɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ.  

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ, ɬɨɱɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɞɨɩɭɫɤɢ ɧɚ ɞɟɬɚɥɶɧɭɸ ɪɚɡɛɢɜɤɭ ɨɬɦɟɬɨɤ, ɜɵɧɨɫ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ ɨɬ ɪɚ-
ɛɨɱɢɯ ɪɟɩɟɪɨɜ, ɩɪɨɥɨɠɟɧɢɟ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ. 
 
ȼɜɟɞɟɧɢɟ 
Ɍɨɱɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɫɨ-
ɜɪɟɦɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɋɨɝɥɚɫɧɨ ȽɈɋɌ 
21778-81 Д1Ж, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɪɚɡ-

ɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 
ɢ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ, ɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɢɦɟ-
ɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɢ ɩɪɚɜɢɥɚ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ. 

Ɋɟɝɥɚɦɟɧɬɚɰɢɹ ɧɨɪɦ ɬɨɱɧɨɫɬɢ ɧɚ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 
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ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɜɨɞɢɬɫɹ ɜ ɫɬɚɧɞɚɪɬɚɯ (ȽɈɋ-
Ɍɚɯ), ɋɇɢɉ, ɋɉ ɢ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
ɧɨɪɦɵ ɬɨɱɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɛɵɥɢ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚ-
ɧɵ ɜ ɋɇɂɉ 3.06.03-85 Д2Ж, ɝɞɟ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɩɪɢɥɨɠɟɧɢɢ 2 ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ ɫ ɩɚɪɚɦɟɬ-
ɪɚɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɩɪɢ ɩɪɢɟɦɤɟ ɢ ɨɰɟɧɤɟ 
ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢ ɭɫ-
ɥɨɜɢɹ ɢɯ ɨɰɟɧɤɢ. ȼ 2013 ɝɨɞɭ ɜɜɟɞɟɧɚ ɜ ɞɟɣ-
ɫɬɜɢɟ ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɷɬɨɝɨ 
ɋɇɂɉɚ – ɫɜɨɞ ɩɪɚɜɢɥ ɋɉ 78.13330.2012 Д3Ж, 
ɤɨɬɨɪɵɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜ-
ɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɚ ɋɇɂɉ 
3.06.03-85 Д2Ж ɪɚɡɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ɫɨɨɪɭɠɟ-
ɧɢɣ. 

Ɍɨɱɧɨɫɬɶ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɨɫɧɨɜɚɧɢɣ 
ɢ ɩɨɤɪɵɬɢɣ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ, ɜ ɷɬɨɦ ɧɨɪɦɚ-
ɬɢɜɧɨɦ ɞɨɤɭɦɟɧɬɟ Д3Ж, ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɚ ɫɥɟ-
ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɟ ɛɨɥɟɟ 10% ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɩɪɟɞɟɥɟɧɢɣ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɦɨɝɭɬ ɢɦɟɬɶ 
ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɪɨɟɤɬɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɩɪɟɞɟ-
ɥɚɯ ±20(±50)ɦɦ, ɚ ɨɫɬɚɥɶɧɵɟ ɞɨ ±10(±25)ɦɦ, 
ɝɞɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɫɤɨɛɤɚɯ ɨɬɧɨɫɹɬ-
ɫɹ ɤ ɜɢɞɚɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɦ ɤɨɦɩɥɟɤɬɨɦ 
ɦɚɲɢɧ ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɜɵɞɟɪ-
ɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ. ɉɪɢ 
ɷɬɨɦ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɥɟɤ-
ɬɚ ɦɚɲɢɧ ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜɵ-
ɞɟɪɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 
ɬɨɥɶɤɨ ɞɥɹ ɞɨɪɨɝ IV, V ɤɚɬɟɝɨɪɢɣ ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɯ.  

ȼ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɪɟɝɥɚɦɟɧɬɢ-
ɪɨɜɚɧɵ ɡɧɚɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɜɵɫɨɬɧɵɯ ɨɬɦɟ-
ɬɨɤ ɨɬ ɩɪɨɟɤɬɧɵɯ ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɡɚ ɨɫɧɨɜɭ ɪɚɫɱɟɬɚ ɬɨɱɧɨɫɬɢ ɝɟɨɞɟ-
ɡɢɱɟɫɤɢɯ ɪɚɡɛɢɜɨɱɧɵɯ ɪɚɛɨɬ (ɞɟɬɚɥɶɧɨɣ ɪɚɡ-
ɛɢɜɤɢ ɨɬɦɟɬɨɤ, ɜɵɧɨɫɚ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ 
ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɢ ɩɪɨɥɨɠɟɧɢɹ ɧɢɜɟɥɢɪɧɵɯ 
ɯɨɞɨɜ ɜɞɨɥɶ ɢɥɢ ɩɨ ɬɪɚɫɫɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ). Ɉɛɨɫɧɨɜɚɧɢɟ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢɱɟ-
ɫɤɢɟ ɪɚɡɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɬɚɞɢɹɦ ɢɯ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɨɛɪɚɬɧɨɣ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɬ.ɟ. ɩɪɢ ɪɚɫɱɟɬɚɯ ɬɨɱɧɨɫɬɢ 
ɪɟɲɚɬɶ ɨɛɪɚɬɧɵɟ ɡɚɞɚɱɢ. 

Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɧɚ 
ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 

ɋɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɫɧɨɜɚɬɶ ɞɨɩɭɫɤɢ 
ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 
(ɝɟɨɞɟɡɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ), ɝɞɟ ɡɚ ɨɫɧɨɜɭ ɧɟ-
ɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ, ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ ɜ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ (ɋɇɢɉ, ɋɉ ɢ ɞɪ.), 
ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞ ɜɵɫɨɬɧɵɯ 
ɨɬɦɟɬɨɤ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɞɨɪɨɠɧɵɯ 
ɨɞɟɠɞ.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɧɚ ɞɟɬɚɥɶɧɭɸ ɪɚɡ-
ɛɢɜɤɭ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɧɫɬ-

ɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ, ɨɬ ɪɚɧɟɟ 
ɜɵɧɟɫɟɧɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ, ɡɚ ɢɫɯɨɞɧɭɸ ɨɫɧɨɜɭ ɫɥɟɞɭɟɬ ɩɪɢɧɢ-
ɦɚɬɶ ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨ-
ɤɭɦɟɧɬɚɯ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ (ɩɪɟɞɟɥɶ-
ɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ) ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɨɬ ɩɪɨ-
ɟɤɬɧɵɯ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɞɨ-
ɩɭɫɤɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɡ-
ɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɫɤɨɫɬ-
ɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɤɚɤɢɦɢ ɹɜɥɹɸɬɫɹ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɟ ɞɨɪɨɝɢ) ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɦɟɬɨɞɢɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɦɟɬɨɞɨɜ 
ɪɚɫɱɟɬɚ ɢɯ ɬɨɱɧɨɫɬɢ: ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɧ-
ɰɢɩɨɜ ɪɚɜɧɨɝɨ ɢ ɧɢɱɬɨɠɧɨɝɨ ɜɥɢɹɧɢɹ ɨɬɞɟɥɶ-
ɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚ ɨɤɨɧɱɚɬɟɥɶ-
ɧɨɟ ɩɨɥɨɠɟɧɢɟ ɡɚɤɨɧɱɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ; ɫ 
ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɞɨɪɨɝ Д4Ж. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɱɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɜɢ-
ɞɨɜ ɪɚɛɨɬ, ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɞɨɩɭɫɬɢɦɵɯ ɨɬ-
ɤɥɨɧɟɧɢɣ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨ-
ɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ IV, V  ɤɚɬɟɝɨɪɢɣ 
ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɯ, ɫ ɞɨ-
ɜɟɪɢɬɟɥɶɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹɦɢ Ɋ=0,9 ɢ Ɋ=0,95, 
ɡɚɞɚɞɢɦɫɹ ɧɨɪɦɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɨɣ δɧ =25ɦɦ, 
ɫɨɝɥɚɫɧɨ Д3Ж. ɇɨɪɦɢɪɨɜɚɧɧɵɟ ɫɪɟɞɧɟɤɜɚɞɪɚ-
ɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
ɨɩɪɟɞɟɥɢɦ ɩɨ ɜɵɪɚɠɟɧɢɸ. 

      
t

m ɇ
ɧ


 ;            (1) 

ɝɞɟ  ɇ  –ɞɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ (ɩɪɟ-
ɞɟɥɶɧɚɹ) ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ; 
t – ɜɟɥɢɱɢɧɚ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɪɨɹɬ-
ɧɨɫɬɹɦ 900,P   ɩɪɢ 641t ,  ɢ 950,P   ɩɪɢ 

02,t  . 

Ɍɨɝɞɚ ɩɪɢ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɜɟɪɨɹɬɧɨ-
ɫɬɹɯ Ɋ=0,9 ɢ Ɋ=0,95 ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɟ 
ɩɨɝɪɟɲɧɨɫɬɢ ɛɭɞɭɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ: 
ɩɪɢ Ɋ=0,9         ;2,15

64,1

25 ɦɦmɇ        

ɩɪɢ Ɋ=0,95         .5,12
2

25 ɦɦmɇ              

Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɩɪɢɧɰɢɩɟ ɪɚɜɧɨɝɨ ɜɥɢɹɧɢɹ.  

ɉɪɢɦɟɧɹɹ, ɩɪɢɧɰɢɩ ɪɚɜɧɨɝɨ ɜɥɢɹɧɢɹ ɨɬ-
ɞɟɥɶɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ( ɋm ) ɢ 

ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ( Гm ) ɪɚɛɨɬ, ɫɨɫɬɚɜ-
ɥɹɸɳɢɯ ɫɭɦɦɚɪɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɫɨɬɧɨɝɨ 
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ɩɨɥɨɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ, 
ɪɚɫɫɱɢɬɚɟɦ ɢɯ ɡɧɚɱɟɧɢɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (2) : 

 

)2(2ɧɋГ mmm 
  

 
ɉɪɢ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɜɟɪɨɹɬɧɨɫɬɹɯ ɨɧɢ ɛɭ-

ɞɭɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ: 
ɩɪɢ Ɋ=0,9  ɦɦ.74,1022,15  ɋГ mm

     
 

ɩɪɢ Ɋ=0,95  ɦɦ;84,825,12  ɋГ mm            

ɇɚ ɨɛɳɭɸ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɭɸ ɩɨ-
ɝɪɟɲɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɡɛɢɜɨɱɧɵɯ ɪɚɛɨɬ 
ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɞɨɪɨɝ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ: 

 

– 2

ɧх
2

вɩ
2

дɪȽ mmmm   ,      (3) 

 
ɝɞɟ mɞɪ – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɩɪɢ ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɟ ɜɵɫɨɬɧɵɯ 
ɨɬɦɟɬɨɤ; 
mɜɩ - ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 
ɩɪɢ ɜɵɧɨɫɟ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ 
ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ; 
mɧɯ - ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 
ɩɪɢ ɩɪɨɥɨɠɟɧɢɢ ɧɢɜɟɥɢɪɧɨɝɨ ɯɨɞɚ. 

Ɍɨɝɞɚ ɡɧɚɱɟɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɪɟɞ-
ɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɛɭɞɭɬ: 

.20,6
3

74,10 ɦɦmmm ɧхвɩдɪ 

;10,5
3

84,8 ɦɦmmm ɧхвɩдɪ   

–  
Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɩɪɢɧɰɢɩɟ ɧɢɱɬɨɠɧɨɝɨ ɜɥɢɹɧɢɹ.  
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɝɪɟɲɧɨɫɬɟɣ ɷɬɢɦ ɦɟɬɨɞɨɦ 

ɡɚɞɚɞɢɦɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɜɵɲɟɧɢɹ ɬɨɱ-

ɧɨɫɬɢ Z= 1,6, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ %20
m

m
m  . 

Ʉɨɷɮɮɢɰɢɟɧɬ 

1

 

ɛɭɞɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ  0,63, 

ɚ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɝɟɨɞɟ-
ɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ɫɨɫɬɚɜɢɬ mɝ=0,63* mɧ. 

Ɂɚɞɚɜɚɹɫɶ ɞɨɜɟɪɢɬɟɥɶɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹ-
ɦɢ Ɋ=0,9 ɢ Ɋ=0,95, ɜɵɱɢɫɥɢɦ ɡɧɚɱɟɧɢɹ ɫɪɟɞ-
ɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɝɟɨɞɟɡɢɱɟ-
ɫɤɢɯ ɪɚɛɨɬ ɛɭɞɭɬ: 
ɩɪɢ Ɋ=0,9       мм;9,5815,2*0,63mГ   

ɩɪɢ Ɋ=0,95     мм.7,8812,5*0,63mГ   

ɉɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɧɚ ɫɬɚɪɲɢɯ ɫɬɭ-
ɩɟɧɹɯ ɛɭɞɭɬ ɞɥɹ ɦɥɚɞɲɢɯ ɨɲɢɛɤɚɦɢ ɢɫɯɨɞ-
ɧɵɦɢ ɞɚɧɧɵɯ. ɉɨɬɪɟɛɭɟɦ, ɱɬɨɛɵ ɩɨɝɪɟɲɧɨɫɬɢ 

ɧɚ ɩɨɫɥɟɞɧɢɯ ɫɬɭɩɟɧɹɯ ɛɵɥɢ ɜ Z ɪɚɡ ɦɟɧɶɲɟ 
ɫɭɦɦɚɪɧɨɝɨ ɜɥɢɹɧɢɹ ɜɫɟɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜ 
ɞɚɧɧɨɣ ɫɬɭɩɟɧɢ  

                 .


 ɢɡɦ
ɢɫх

m
m          (4) 

Ɍɨɱɧɨɫɬɶ ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɵɫɨɬɧɵɯ 
ɨɬɦɟɬɨɤ ɹɜɥɹɟɬɫɹ ɧɢɡɲɟɣ ɫɬɭɩɟɧɶɸ ɩɨ ɨɬɧɨ-
ɲɟɧɢɸ ɤ ɬɨɱɧɨɫɬɢ ɜɵɧɨɫɚ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 
ɩɢɤɟɬɨɜ ɨɬ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ. Ɍɨɱɧɨɫɬɶ ɜɵɧɨɫɚ 
ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ ɪɚɛɨɱɢɯ ɪɟɩɟ-
ɪɨɜ ɹɜɥɹɟɬɫɹ ɧɢɡɲɟɣ ɫɬɭɩɟɧɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ 
ɤ ɬɨɱɧɨɫɬɢ ɩɪɨɥɨɠɟɧɢɹ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ. 
ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɬɪɟɦ ɫɬɭɩɟɧɹɦ ɜɵɩɨɥɧɟɧɢɹ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɪɢ ɢɡɵɫɤɚɧɢɹɯ ɢ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɡɧɚɱɟɧɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ Z=1,6 ɢɦɟɟɦ: 
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ɉɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ Z=1,6 ɡɧɚɱɟɧɢɟ 

Q=1,24. ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ 
ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɭɦ-
ɦɚɪɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ, ɫ ɭɱɟɬɨɦ ɞɨɜɟɪɢɬɟɥɶ-
ɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ ɛɭɞɭɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ: 

ɩɪɢ Ɋ=0,90  ;02,3
17,3

58,9

24,1*56,2

58,9 ɦɦm
ɧх


 

ɩɪɢ  

Ɋ=0,95    ;48,2
17,3

88,7

24,1*56,2

88,7 ɦɦmɧх   

ɩɪɢ Ɋ=0,90 ;84,4
98,1

58,9

24,1*6,1

58,9 ɦɦmвɩ   

ɩɪɢ Ɋ=0,95   ;98,3
98,1

88,7

24,1*6,1

88,7 ɦɦmвɩ 
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ɩɪɢ Ɋ=0,90             .72,7
24,1

58,9 ɦɦmдɪ   

ɩɪɢ Ɋ=0,95             ;35,6
24,1

88,7 ɦɦmдɪ   

ȼɵɩɨɥɧɢɦ  ɤɨɧɬɪɨɥɶ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɱɢɫɥɟ-
ɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ: 

ɦɦ89,731,6235,698,348,2m
222

Ƚ 
 

Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨ-
ɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɢɡɵɫɤɚ-
ɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ.  

ɉɪɢ ɪɚɫɱɟɬɟ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ 
ɪɚɛɨɬɵ, ɷɬɢɦ ɦɟɬɨɞɨɦ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɱɟ-
ɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢɯ ɜɵɩɨɥɧɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ – ɷɬɨ 
ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɨɬɧɨɲɟɧɢɹ Ɍɩ ɚɩɨɫɬɟɪɢɨɪɢ 
(Ɍɩ = δɧ/mɎ) ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɮɚɤɬɢɱɟɫɤɢɯ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɤ ɩɪɟɞɟɥɶɧɵɦ ɧɨɪɦɢ-
ɪɨɜɚɧɧɵɦ ɩɨɝɪɟɲɧɨɫɬɹɦ (ɞɨɩɭɫɬɢɦɵɦ ɨɬɤɥɨ-
ɧɟɧɢɹɦ), ɩɨɞɨɛɧɵɣ ɧɨɪɦɢɪɭɟɦɨɦɭ ɦɧɨɠɢɬɟ-
ɥɸ t ɚɩɪɢɨɪɢ (t = δ/m) ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɫɪɟɞ-
ɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɤ ɩɪɟɞɟɥɶɧɵɦ ɩɨɝɪɟɲɧɨ-
ɫɬɹɦ (t =1,64 ɩɪɢ Ɋ=0,9, ɚ t =2,0 ɩɪɢ Ɋ=0,95). 

ȼ ɪɚɛɨɬɟ Д6Ж ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɨ ɨɛɨɫ-
ɧɨɜɚɧɢɸ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 
ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɞɨɪɨɝ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɨɱɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɢɯ ɜɵɩɨɥɧɟ-
ɧɢɢ:  

- ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ - 
Ɍɩ=1,0; 1,5; 1,64; 2,0 ɢ 2,5; 

- ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ - 
Ɍɞɪ=1,64 ɢ 2,0 ɫ ɭɱɟɬɨɦ Ɍɩ=1,0; 1,5; 1,64; 2,0 ɢ 
2,5; 

- ɜɵɧɨɫɚ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ ɪɚ-
ɛɨɱɢɯ ɪɟɩɟɪɨɜ - Ɍɜɩ=2,0 ɫ ɭɱɟɬɨɦ Ɍɞɪ=1,64 ɢ 
2,0 ɢ Ɍɩ=1,0; 1,5; 1,64; 2,0 ɢ 2,5; 

- ɩɪɨɥɨɠɟɧɢɟ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɫ ɡɚɤɪɟɩ-
ɥɟɧɢɟɦ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ Ɍɧɯ=2,0 ɫ ɭɱɟɬɨɦ 
Ɍɜɩ=2,0; Ɍɞɪ=1,64; 2,0 ɢ Ɍɩ=1,0; 1,5; 1,64; 2,0 ɢ 
2,5.. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɞɨɩɭɫɤɨɜ, ɪɚɫɫɱɢɬɚɧ-
ɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɫ ɪɚɧɟɟ 
ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ, ɡɚɞɚɞɢɦɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɭɫɬɪɨɣ-
ɫɬɜɚ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ ɪɚɜɧɵɦ Ɍɩ=1,64. Ɍɨɝɞɚ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫ-
ɬɢɦɨɝɨ ɨɬɤɥɨɧɟɧɢɹ (ɩɪɟɞɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ) 
ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ, ɜɵɱɢɫɥɟɧɧɨɟ ɩɨ ɜɵɪɚ-
ɠɟɧɢɸ δɞɪ =0,61*δɧ; ɫɨɝɥɚɫɧɨ ɪɚɛɨɬɵ Д7Ж, ɛɭ-
ɞɟɬ ɪɚɜɧɨ δɞɪ=0,61*25=15,25ɦɦ. 

ȼ ɋɇɢɉ 3.06.03-85 Д2Ж, ɩɪɢ ɩɪɢɟɦɤɟ ɢ 
ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ «ɯɨ-
ɪɨɲɨ» ɢ «ɨɬɥɢɱɧɨ», ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɟɫɩɟ-
ɱɟɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɜɵɫɨɬɧɵɯ ɨɬ-
ɦɟɬɨɤ ɨɬ ɩɪɨɟɤɬɧɵɯ ɫ ɞɨɜɟɪɢɬɟɥɶɧɵɦɢ ɜɟɪɨ-
ɹɬɧɨɫɬɹɦɢ P=0,9 ɢ P=0,95, ɬɨɝɞɚ ɬɨɱɧɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɟɬɚɥɶɧɨɣ ɪɚɡ-
ɛɢɜɤɢ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦɢ Ɍɞɪ=1,64 ɢ 
Ɍɞɪ=2,0. 

ȼɟɥɢɱɢɧɵ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɩɨɝɪɟɲ-
ɧɨɫɬɟɣ ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟ-
ɬɨɤ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɫɬɚɜɹɬ: 

ɩɪɢ Ɍɞɪ=1,64  ;,,/, ɦɦ2796412515mдɪ   

ɩɪɢ Ɍɞɪ=2,0    .63,70,2/25,15 ɦɦmдɪ   

Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɜɵ-
ɧɨɫɚ (ɪɚɡɛɢɜɤɢ) ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ 
ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɧɚ ɬɪɚɫɫɭ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ, ɡɚɞɚɞɢɦɫɹ ɬɨɱɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨ-
ɝɨ ɩɪɨɰɟɫɫɚ ɜɵɧɨɫɚ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟ-
ɬɨɜ Ɍɜɩ=2,0, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɨɜɟɪɢɬɟɥɶɧɨɣ 
ɜɟɪɨɹɬɧɨɫɬɢ Ɋ=0,95, ɢ ɨɬ ɞɨɩɭɫɤɨɜ ɞɟɬɚɥɶɧɨɣ 
ɪɚɡɛɢɜɤɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɟɪɟɣɞɟɦ ɤ ɞɨ-
ɩɭɫɤɚɦ ɜɵɧɨɫɚ ɩɢɤɟɬɨɜ ɨɬ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ. 

Ɍɨɝɞɚ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɜɵɧɨɫɚ ɩɢ-
ɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɛɭɞɭɬ 
ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ: 

Ɍɩ=1,64  Ɍɞɪ=1,64 Ɍɜɩ =2,0 
mɜɩ =9,27*0,9=8,34ɦɦ; 
 
Ɍɞɪ=2,0  Ɍɜɩ =2,0   
mɜɩ =7,63*0,9=6,87ɦɦ. 
ɉɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ 

ɩɨɝɪɟɲɧɨɫɬɟɣ, ɤ ɩɪɟɞɟɥɶɧɵɦ ɧɨɪɦɢɪɭɟɦɵɣ 
ɦɧɨɠɢɬɟɥɶ, ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɝɟɨɞɟɡɢɱɟɫɤɢɯ 
ɪɚɛɨɬ t, ɩɪɢɧɢɦɚɸɬ, ɫɨɝɥɚɫɧɨ Д8Ж, ɪɚɜɧɵɦ 2, 
2,5 ɢɥɢ 3. ɍɱɢɬɵɜɚɹ ɧɟɢɡɜɟɫɬɧɨɫɬɶ ɭɪɨɜɧɹ 
ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɫɬɚɞɢɢ ɢɡɵɫɤɚɧɢɣ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɩɪɢɦɟɦ Ɍɧɯ=2,0. ȼ ɷɬɨɦ ɫɥɭ-
ɱɚɟ, ɞɨɩɭɫɤɢ ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɩɪɢ 
ɩɪɨɥɨɠɟɧɢɢ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɛɭɞɭɬ ɢɦɟɬɶ 
ɡɧɚɱɟɧɢɹ: 

Ɍɩ=1,64      Ɍɞɪ=1,64        Ɍɜɩ =2,0     Ɍɧɯ=2,0     
mɧɯ =8,34*0,9=7,51ɦɦ; 

Ɍɞɪ=2,0  Ɍɜɩ =2,0  Ɍɧɯ=2,0                           
mɧɯ =6,87*0,9=6,18ɦɦ. 

Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɢ ɫɪɟɞɧɟɤɜɚɞɪɚ-
ɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɧɚ ɞɟɬɚɥɶɧɭɸ ɪɚɡɛɢɜ-
ɤɭ, ɜɵɧɨɫ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɢ ɩɪɨɥɨ-
ɠɟɧɢɟ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɜɞɨɥɶ ɢɥɢ ɩɨ ɬɪɚɫɫɟ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ 
ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɡɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɪɚɫɱɟɬɚ ɬɨɱɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ. 

Ɍɚɛɥɢɰɚ 1 - Ɂɧɚɱɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ (δ) ɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ (m) 
ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɡɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ 
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№ 
ɩ\ɩ 

Ɇɟɬɨɞɵ ɪɚɫɱɟɬɚ 
 ɫ ɭɱɟɬɨɦ  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɱɧɨɫɬɢ ɩɪɨ-

ɰɟɫɫɚ 

ɉɌ  
Ɋ 

ɇɨɪɦɢɪɨɜɚɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɬɤɥɨɧɟ-
ɧɢɣ ɜɵɫɨɬɧɵɯ ɨɬ-

ɦɟɬɨɤ 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɡɛɢɜɨɱɧɵɯ ɪɚɛɨɬ 

Н , ɦɦ ɧm ,ɦɦ дɪ , ɦɦ дɪm ,ɦɦ вɩm ,ɦɦ ɧхm ,ɦɦ 

1 
ɪɚɜɧɨɝɨ ɜɥɢɹɧɢɹ 
ɩɨɝɪɟɲɧɨɫɬɟɣ 

- 
0,90 25 15,2 10,20 6,20 6,20 6,20 

0,95 25 12,5 10,20 5,10 5,10 5,10 

2 
ɧɢɱɬɨɠɧɨɝɨ ɜɥɢɹ-
ɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ 

- 
0,90 

25 
15,2 12,7 7,72 4,84 3,02 

0,95 
25 

12,5 12,7 6,35 3,98 2,48 

3 

ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɭɫɬɪɨɣɫɬ-
ɜɚ ɨɫɧɨɜɚɧɢɣ ɢ 
ɩɨɤɪɵɬɢɣ  

0,2Т
0,2Т

64,1Т
64,1Т

НХ

ȼɉ

ȾɊ

ɉ






 

0,90 
0,90 
0,95 
0,95 

25 15,2 15,25 9,27 8,34 7,51 

0,2Т
0,2Т
0,2Т

64,1Т

НХ

ȼɉ

ȾɊ

ɉ






 
0,90 
0,95 
0,95 
0,95 

25 12,5 15,25 7,63 6,87 6,18 

 
Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɞɨɩɭɫ-
ɤɨɜ ɪɚɡɛɢɜɨɱɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ 
ɬɚɛɥɢɰɟ 2.4, ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɜɵɜɨɞɵ: 

1) ɩɪɢ ɪɚɫɱɟɬɟ ɞɨɩɭɫɤɨɜ ɫ ɩɪɢɦɟɧɟ-
ɧɢɟɦ ɦɟɬɨɞɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɪɢɧɰɢɩɟ ɪɚɜ-
ɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɜɵɩɨɥɧɟɧɢɹ ɝɟɨ-
ɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɨɥɭɱɟɧɵ ɪɚɜɧɵɟ ɡɧɚɱɟɧɢɹ 
ɧɨɪɦ ɬɨɱɧɨɫɬɢ, ɱɬɨ ɩɪɨɬɢɜɨɪɟɱɢɬ ɩɪɚɤɬɢɤɟ 
ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɞɨɪɨɝ; 

2) ɩɪɢ ɪɚɫɱɟɬɟ ɞɨɩɭɫɤɨɜ ɫ ɩɪɢɦɟɧɟ-
ɧɢɟɦ ɦɟɬɨɞɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɪɢɧɰɢɩɟ ɧɢ-
ɱɬɨɠɧɨɝɨ ɜɥɢɹɧɢɹ, ɩɨɥɭɱɟɧɵ ɡɚɧɢɠɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨ-
ɫɬɟɣ ɧɚ ɜɵɧɨɫ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɢ 
ɩɪɨɥɨɠɟɧɢɟ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ, ɚ ɧɚ ɬɨɱɧɨɫɬɶ ɞɟɬɚɥɶɧɨɣ 
ɪɚɡɛɢɜɤɢ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟ-
ɬɨɞɨɦ ɢɯ ɪɚɫɱɟɬɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɪɢɧɰɢɩɟ 
ɪɚɜɧɨɝɨ ɜɥɢɹɧɢɹ; 

3) ɩɪɢ ɪɚɫɱɟɬɟ ɞɨɩɭɫɤɨɜ ɫ ɩɪɢɦɟɧɟ-
ɧɢɟɦ ɦɟɬɨɞɚ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟ-
ɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜɵɲɟ ɧɚ ɜɫɟ 
ɷɬɚɩɵ ɜɵɩɨɥɧɟɧɢɹ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ, ɬɨ ɟɫɬɶ ɬɨɱ-
ɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ɦɨɠɟɬ ɛɵɬɶ ɩɨɧɢ-
ɠɟɧɚ. 

Ɂɚɤɥɸɱɟɧɢɟ. ɉɪɢɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ 
ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɩɨɤɚɡɚɥ, 
ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɵɟ ɧɨɪɦɵ ɩɨɥɭɱɟɧɵ 
ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɦɟɬɨɞɚ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ  ɭɫɬɪɨɣɫɬɜɚ ɢɯ 
ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ, ɚ ɬɚɤɠɟ ɞɨɜɟɪɢɬɟɥɶ-
ɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɝɟɨɞɟɡɢɱɟ-
ɫɤɢɯ ɪɚɛɨɬ.  

ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ɞɨ-
ɩɭɫɤɨɜ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨ-
ɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɬɪɟɛɭɟɦɨɝɨ 
ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨ-
ɪɨɝ. 
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ANALYSIS METHODS OF CALCULATION FOR 
TOLERANCE GEODETIC WORKS IN ROAD 
CONSTRUCTION TO ENSURE SET THEIR 

ALTITUDE PROVISIONS 
 

YU.V. Stolbov, S.YU. Stolbova, L.A. Pronina, I.E. Sta-
rovoytov 

 
Abstract. The analysis methods for calculating al-

lowances for geodetic works in prospecting and build-
ing roads to their predetermined height position. Ex-
amples of calculation of tolerances for surveying using 
equal and insignificant influence on the error of the 
final position of the structures and the method of tak-
ing into account the accuracy of technological 
processes in seeking and building roads. Calculated 
rate of accuracy of geodetic measurements in the 
detailed breakdown of marks surfaces of bases and 
covers, removal of marks pickets of workers frames 
and laying leveling moves along or on the highway 
Highway IV, V categories of public and agency using 
machines set without automatic system keeping pre-
determined elevations. 

 

Keywords: roads, precision manufacturing 

processes, tolerances on the detailed breakdown of 
marks, removal of marks on the road pickets of 
workers frames, laying leveling moves. 
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ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȿ ɈɉɊȿȾȿɅȿɇɂȿ ȽɅɍȻɂɇɕ ɉɈȽɊɍɀȿɇɂə ɇȺȽɊȿ-
Ɍɕɏ ɄȺɆȿɇɂɋɌɕɏ ɑȺɋɌɂɐ ȼ ɅȿȾəɇɈɃ ɋɅɈɃ  

ȽɈɊɇɈɃ ȾɈɊɈȽɂ ɄɕɊȽɕɁɋɌȺɇȺ 
 

ɀ.ɀ.Ɍɭɪɝɭɦɛɚɟɜ, ɀ.Ɍ.Ƚɚɩɚɪɨɜɚ  
Ʉɵɪɝɵɡɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɂ.Ɋɚɡɡɚɤɨɜɚ, ɝ.Ȼɢɲɤɟɤ, Ʉɵɪɝɵɡɫɬɚɧ 

 
Аɧɧɨɬɚɰиɹ. ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɛɨɪɶɛɟ ɫ ɝɨɥɨɥɟɞɢɰɟɣ ɧɚ ɝɨɪɧɨɣ ɞɨɪɨɝɟ ɡɚ ɫɱɟɬ 

ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɫɰɟɩɥɟɧɢɹ ɝɨɪɧɨɣ ɞɨɪɨɝɢ ɫ ɤɨɥɟɫɚɦɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɛɪɚɡɨɜɚɬɶ ɧɚ ɥɟɞɹɧɨɦ ɫɥɨɟ ɝɨɪ-
ɧɨɣ ɞɨɪɨɝɢ ɤɚɦɟɧɢɫɬɭɸ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɭɬɟɦ ɪɚɫɫɵɩɤɢ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ (ɳɟ-
ɛɟɧɶ, ɩɟɫɨɤ, ɝɪɚɜɢɣ) ɜ ɧɚɝɪɟɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɨɬɨɪɵɟ ɩɨɝɪɭɠɚɸɬɫɹ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ. ȼ 
ɪɚɛɨɬɟ ɨɩɢɫɚɧɵ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ. ɉɨɥɭɱɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɪɚɫɫɵɩɚɟɦɵɯ 
ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɮɪɚɤɰɢɣ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ. Ɉɩɪɟɞɟɥɟɧɵ ɪɚɰɢɨ-
ɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɤɚɦɟɧɢɫɬɵɟ ɱɚɫɬɢɰɵ, ɥɟɞɹɧɨɣ ɫɥɨɣ, ɲɟɪɨɯɨɜɚɬɨɫɬɶ, ɬɟɦɩɟ-

ɪɚɬɭɪɚ ɧɚɝɪɟɜɚ, ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ.  
 
ȼɜɟɞɟɧɢɟ 
ȼ Ʉɵɪɝɵɡɫɬɚɧɟ ɪɚɫɩɨɥɨɠɟɧɵ ɫɚɦɵɟ ɜɵɫɨ-

ɤɨɝɨɪɧɵɟ ɩɟɪɟɜɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɞɨɪɨɝ ɦɢɪɚ. 
Ƚɨɪɧɵɟ ɞɨɪɨɝɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɪɭɬɵɦɢ 
ɩɨɞɴɟɦɚɦɢ ɢ ɫɩɭɫɤɚɦɢ, ɦɚɥɵɦɢ ɪɚɞɢɭɫɚɦɢ   
ɩɨɜɨɪɨɬɨɜ ɜ ɩɥɚɧɟ. Ȼɨɥɟɟ ɞɜɚɞɰɚɬɢ  ɩɟɪɟɜɚ-
ɥɨɜ ɧɚɯɨɞɹɬɫɹ ɧɚ ɜɵɫɨɬɟ ɫɜɵɲɟ 3000 ɦ ɧɚɞ 
ɭɪɨɜɧɟɦ ɦɨɪɹ. ɇɚ ɩɟɪɟɜɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɞɨ-
ɪɨɝɢ ɫɧɟɠɧɵɟ ɩɨɤɪɨɜɵ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɫ 
ɫɟɧɬɹɛɪɹ ɦɟɫɹɰɚ ɩɨ ɦɚɣ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɜɵɫɨ-
ɤɨɝɨɪɧɵɯ ɭɱɚɫɬɤɚɯ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɫɬɚɟɬɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɤɪɭɝɥɵɣ ɝɨɞ Д1Ж. Ⱥɧɚɥɢɡ ɞɢɧɚɦɢɤɢ 
ɚɜɚɪɢɣɧɨɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɨɫɬɟ ɞɨɪɨɠ-
ɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɧɚ ɝɨɪɧɵɯ 
ɭɱɚɫɬɤɚɯ ɞɨɪɨɝ, ɨɫɨɛɟɧɧɨ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ Д2Ж. 
ȼ ɫɬɪɚɧɚɯ ɋɇȽ ɢ ɡɚ ɪɭɛɟɠɨɦ ɞɥɹ ɛɨɪɶɛɵ ɫ 
ɝɨɥɨɥɟɞɢɰɟɣ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɛɪɚɫɵɜɚɸɳɢɟ 
ɦɚɲɢɧɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɫɩɨɫɨɛ ɪɚɫɫɵɩɤɢ ɯɨ-
ɥɨɞɧɵɯ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ (ɫɵɩɭɱɢɯ ɦɚɬɟ-
ɪɢɚɥɨɜ ɫ ɡɺɪɧɚɦɢ ɪɚɡɦɟɪɨɦ ɨɬ 5 ɦɦ ɞɨ 15 
ɦɦ) ɧɚ ɥɟɞɹɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝ Д3, 4Ж. Ɉɞ-
ɧɚɤɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɫɫɵɩɤɢ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɧɚ ɩɟɪɟɜɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɝɨɪɧɨɣ ɞɨɪɨ-

ɝɢ, ɢɦɟɸɳɢɯ ɤɪɭɬɵɟ ɩɨɞɴɟɦɵ ɢ ɫɩɭɫɤɢ, ɫɧɢ-
ɠɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ ɹɜɥɟɧɢɹ ɨɬ-
ɫɤɨɤɚ ɢ ɩɪɨɤɚɬɵɜɚɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɩɨ 
ɥɟɞɹɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɜɧɢɡ.   ɇɚɥɢɱɢɟ 
ɭɤɥɨɧɨɜ ɝɨɪɧɨɣ ɞɨɪɨɝɢ ɭɦɟɧɶɲɚɟɬ ɫɬɟɩɟɧɶ 
ɫɰɟɩɥɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɫ ɥɟɞɹɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɶɸ. Ɍɚɤɨɟ ɹɜɥɟɧɢɟ ɧɚ ɝɨɪɧɨɣ ɞɨɪɨɝɟ 
ɬɪɟɛɭɟɬ ɱɚɫɬɨɣ ɪɚɫɫɵɩɤɢ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ, 
ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɨɢɦɨɫɬɶ ɡɢɦɧɟɝɨ ɫɨɞɟɪɠɚ-
ɧɢɹ ɞɨɪɨɝ Д5, 6Ж.  

ȼ ɪɚɛɨɬɟ ɢɡɥɚɝɚɟɬɫɹ ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯ-
ɧɨɥɨɝɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɧɚ ɥɟ-
ɞɹɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɪɧɨɣ ɞɨɪɨɝɢ, ɫɭɬɶ ɤɨɬɨ-
ɪɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɫɵɩɤɟ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫ-
ɬɢɰ ɜ ɧɚɝɪɟɬɨɦ (ɝɨɪɹɱɟɦ) ɫɨɫɬɨɹɧɢɢ ɧɚ ɥɟɞɹ-
ɧɨɣ ɫɥɨɣ, ɤɨɬɨɪɵɟ ɩɨɝɪɭɠɚɸɬɫɹ ɜ ɥɟɞ, ɡɚɦɨ-
ɪɚɠɢɜɚɸɬɫɹ ɢ  ɨɛɪɚɡɭɸɬ ɤɚɦɟɧɢɫɬɭɸ ɲɟɪɨɯɨ-
ɜɚɬɨɫɬɶ Д7Ж. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧ ɩɨɝɪɭɠɟɧɢɹ 
ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɝɨɪɧɨɣ 
ɞɨɪɨɝɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɪɚɡɦɟ-


