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Аɧɧɨɬɚɰиɹ. ɉɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɡɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ 
ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɢɡɵɫɤɚɧɢɹɯ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. ȼɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɞɨɩɭɫɤɨɜ ɞɥɹ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ 
ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ. Ɂɚ ɨɫɧɨɜɭ ɷɬɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɪɢɧɹɬɵ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɚɦ-
ɩɥɢɬɭɞ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ. ɂɫɯɨɞɧɨɣ ɨɫɧɨɜɨɣ 
ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɨɩɭɫɤɨɜ ɧɚ ɞɟɬɚɥɶɧɭɸ ɪɚɡɛɢɜɤɭ, ɜɵɧɨɫ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɥɨɠɟɧɢɟ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɩɨ ɬɪɚɫɫɟ, ɩɪɢɧɹɬɵ, ɪɟɝɥɚ-
ɦɟɧɬɢɪɭɟɦɵɟ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɜɵɫɨɬɧɵɯ ɨɬɦɟ-
ɬɨɤ ɨɬ ɩɪɨɟɤɬɧɵɯ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ, ɨɫɧɨɜɚɧɢɹ ɢ ɩɨɤɪɵɬɢɹ, ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɞɨɩɭɫɤɢ ɧɚ ɞɟɬɚɥɶɧɭɸ ɪɚɡɛɢɜɤɭ, ɜɵɧɨɫ ɩɢɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ ɨɬ ɪɚɛɨɱɢɯ 
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 Д1], 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 
ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɜɨɞɢɬɫɹ ɜ ɫɬɚɧɞɚɪɬɚɯ (ȽɈɋ-
Ɍɚɯ), ɋɇɢɉ, ɋɉ ɢ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
ɧɨɪɦɵ ɬɨɱɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ ɜ 
ɋɇɂɉ 3.06.03-85 Д2], ɝɞɟ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɪɢ-
ɥɨɠɟɧɢɢ 2 ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ ɫ ɩɚɪɚɦɟɬɪɚ-
ɦɢ, 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 Д3]. 

Ɍɨɱɧɨɫɬɶ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɨɫɧɨɜɚɧɢɣ 
ɢ ɩɨɤɪɵɬɢɣ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ, ɜ ɷɬɨɦ ɧɨɪɦɚ-
ɬɢɜɧɨɦ ɞɨɤɭɦɟɧɬɟ Д3], 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 ɫ ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɜɵ-
ɞɟɪɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ. 

ȼ ɋɇɂɉ 3.06.03-85 Д2] ɬɨɱɧɨɫɬɶ ɜɵɫɨɬɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɞɨɪɨɠɧɵɯ 
ɨɞɟɠɞ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɚɤ: ɧɟ ɛɨɥɟɟ 10% 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɪɟɞɟɥɟɧɢɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬ-
ɦɟɬɨɤ (ɩɪɢ ɨɰɟɧɤɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ 
«ɯɨɪɨɲɨ») ɢ 5 % (ɩɪɢ ɨɰɟɧɤɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ ɧɚ «ɨɬɥɢɱɧɨ») ɦɨɝɭɬ ɢɦɟɬɶ ɨɬɤɥɨɧɟɧɢɹ 
ɨɬ ɩɪɨɟɤɬɧɵɯ ɞɨ ±100(±20)ɦɦ, ɚ ɨɫɬɚɥɶɧɵɟ ɞɨ 
±50(±10)ɦɦ, ɝɞɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ 
ɫɤɨɛɤɚɯ ɨɬɧɨɫɹɬɫɹ ɤ ɜɢɞɚɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟ-
ɦɵɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɫ ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɡɚɞɚɧɢɹ ɜɟɪɬɢɤɚɥɶ-
ɧɵɯ ɨɬɦɟɬɨɤ. ȼ ɋɇɂɉ 3.06.03-85 Д2] ɢɫɩɨɥɶɡɨ-
ɜɚɧ ɬɟɪɦɢɧ ɜɟɪɬɢɤɚɥɶɧɵɟ ɨɬɦɟɬɤɢ, ɚ ɋɉ Д3] – 
ɜɵɫɨɬɧɵɟ ɨɬɦɟɬɤɢ. 

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ I, II, III ɤɚɬɟɝɨ-
ɪɢɣ ɡɧɚɱɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɜɵɫɨɬ-
ɧɵɯ ɨɬɦɟɬɨɤ ɨɬ ɩɪɨɟɤɬɧɵɯ ɜ ɋɉ Д3] ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɬ ɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ 
ɋɇɢɉ Д2], ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɫɥɨɟɜ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ 
ɡɚɞɚɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬɦɟɬɨɤ. Ɍɨɱɧɨɫɬɶ ɭɫɬ-
ɪɨɣɫɬɜɚ ɞɨɪɨɝ IV ɢ V ɤɚɬɟɝɨɪɢɢ ɨɛɳɟɝɨ ɩɨɥɶ-
ɡɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɫ 
ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɜɵɞɟɪɠɢɜɚɧɢɹ 
ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɨɜɵɲɟɧɚ ɜ ɋɉ 
Д3] ɜ 2 ɪɚɡɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɋɉ Д3] ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɨɬ 
ɩɪɨɟɤɬɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬ-
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ɧɨɫɬɶɸ Ɋ=0,9, ɚ ɜ ɋɇɂɉ 3.06.03-85 Д2] – ɫ ɞɨ-
ɜɟɪɢɬɟɥɶɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹɦɢ Ɋ=0,9 ɩɪɢ 
ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɧɚ «ɯɨɪɨɲɨ», ɚ ɩɪɢ 
Ɋ=0,95 - ɧɚ «ɨɬɥɢɱɧɨ». 

Ɂɧɚɱɟɧɢɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɩɨɝɪɟɲ-
ɧɨɫɬɟɣ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

mH = δH  / Э,                           (1) 
ɝɞɟ δH – ɞɨɩɭɫɬɢɦɨɟ ɧɨɪɦɚɬɢɜɧɨɟ ɨɬɤɥɨ-

ɧɟɧɢɟ; Э - ɧɨɪɦɢɪɭɟɦɵɣ ɦɧɨɠɢɬɟɥɶ ɩɪɢ ɩɟɪɟ-
ɯɨɞɟ ɨɬ ɩɪɟɞɟɥɶɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɤ ɫɪɟɞɧɟ-
ɤɜɚɞɪɚɬɢɱɟɫɤɢɦ (ɩɪɢ Ɋ=0,9  Э=1,64, ɚ ɩɪɢ 
Ɋ=0,95 Э=2,0) 

Ɋɟɝɥɚɦɟɧɬɚɰɢɹ ɡɧɚɱɟɧɢɣ ɚɦɩɥɢɬɭɞ (ɪɚɡ-
ɧɨɫɬɟɣ) ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɜ ɋɉ Д3] ɢɡɥɨɠɟɧɚ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1)  ɞɥɹ ɞɨɪɨɝ I, II, III ɤɚɬɟɝɨɪɢɣ ɩɪɢ ɞɥɢ-
ɧɚɯ ɩɪɹɦɵɯ ɥɢɧɢɣ 10, 20 ɢ 40 ɦ 90% ɨɩɪɟɞɟ-
ɥɟɧɢɣ ɚɦɩɥɢɬɭɞ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɛɨɥɟɟ ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ 5,8 ɢ 16 ɦɦ, ɚ 10% ɧɟ ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ ɷɬɢ ɡɧɚɱɟɧɢɹ ɛɨɥɟɟ ɱɟɦ ɜ 1,5 
ɪɚɡɚ, ɬɨ ɟɫɬɶ ɤɚɤ ɜ ɋɇɢɉ Д2] ɩɪɢ ɲɚɝɚɯ ɧɢɜɟ-
ɥɢɪɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 5, 10 ɢ 20 ɦ;  

2) ɞɥɹ ɞɨɪɨɝ IV ɢ V ɤɚɬɟɝɨɪɢɢ ɩɪɢ ɞɥɢɧɚɯ 
ɩɪɹɦɵɯ ɥɢɧɢɣ 10, 20 ɢ 40 ɦ 90% ɨɩɪɟɞɟɥɟɧɢɣ 
ɚɦɩɥɢɬɭɞ ɞɨɩɭɫɤɚɸɬɫɹ ɧɟ ɛɨɥɟɟ 6,10, 20ɦɦ, ɚ 
10% ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɷɬɢ ɡɧɚɱɟɧɢɹ ɛɨ-
ɥɟɟ ɱɟɦ ɜ 1,5 ɪɚɡɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɝɥɚɦɟɧɬɚɰɢɹ ɞɨɩɭɫɬɢ-
ɦɵɯ ɡɧɚɱɟɧɢɣ ɚɦɩɥɢɬɭɞ ɜ ɋɉ Д3] ɨɬɥɢɱɚɟɬɫɹ 
ɨɬ ɋɇɢɉ Д2]. 

ɇɨɪɦ ɬɨɱɧɨɫɬɢ ɜ ɋɉ Д3] ɢ ɬɚɤɠɟ ɜ ɋɇɢɉ Д2] 
ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɡɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ ɧɟɬ, ɜ 
ɨɬɥɢɱɢɢ ɨɬ ɪɚɧɟɟ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɚɯ ɩɨ ɩɪɚɜɢɥɚɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢ-
ɟɦɤɢ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɞɨɪɨɝ Д4] ɢ Д5], ɝɞɟ ɛɵɥɢ ɭɤɚɡɚɧɵ ɞɨɩɭɫ-
ɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ (ɩɪɟɞɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ) 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɡɛɢɜɨɱ-
ɧɵɟ ɪɚɛɨɬɵ. 

Ɋɚɫчɟɬ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢчɟɫɤɢɟ ɪɚɡ-
ɛɢɜɨчɧɵɟ ɪɚɛɨɬɵ ɞɥɹ ɨɛɟɫɩɟчɟɧɢɹ ɜɵ-
ɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, 
ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ Д3] 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɜɵɫɨɬɧɨɝɨ ɩɨ-
ɥɨɠɟɧɢɹ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɞɨɪɨɠɧɵɯ 
ɨɞɟɠɞ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɫɧɨɜɚɧɢɟ ɧɨɪɦ ɬɨɱɧɨ-
ɫɬɢ: ɩɪɨɥɨɠɟɧɢɹ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɩɨ ɬɪɚɫɫɟ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɫ ɡɚɤɪɟɩɥɟɧɢɟɦ (ɜɧɟ 
ɡɨɧɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨ-
ɪɨɝ) ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ, ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɢ 
ɜ ɋɉ Д3], ɱɟɪɟɡ 500 ɦ; ɪɚɡɛɢɜɤɢ (ɜɵɧɨɫɚ) ɜɵ-
ɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɧɚ 
ɬɪɚɫɫɭ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ; ɞɟɬɚɥɶɧɨɣ ɪɚɡ-
ɛɢɜɤɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɩɪɢ ɢɯ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ; ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢ 
ɭɫɬɪɨɣɫɬɜɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɨɫɧɨɜɚɧɢɣ ɢ 
ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɩɪɢɟɦɤɟ ɢ 
ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

ɉɪɢ ɷɬɨɦ ɨɛɨɫɧɨɜɚɧɢɟ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟ-
ɡɢɱɟɫɤɢɟ ɪɚɡɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɬɚɞɢɹɦ ɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɬ.ɟ. ɩɪɢ ɪɚɫɱɟɬɚɯ ɬɨɱɧɨ-
ɫɬɢ ɪɟɲɚɬɶ ɨɛɪɚɬɧɵɟ ɡɚɞɚɱɢ. 

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.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɞɨ-
ɩɭɫɤɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɡ-
ɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɫɤɨɫɬ-
ɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɤɚɤɨɜɵɦɢ ɹɜɥɹɸɬɫɹ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɟ ɞɨɪɨɝɢ) ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɦɟɬɨɞɢɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɦɟɬɨɞɨɜ 
ɪɚɫɱɟɬɚ ɢɯ ɬɨɱɧɨɫɬɢ: ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɧ-
ɰɢɩɚ ɪɚɜɧɨɝɨ ɜɥɢɹɧɢɹ ɨɬɞɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, 
ɡɚɤɨɧɱɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ; ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɢɧɰɢɩɚ ɧɢɱɬɨɠɧɨɝɨ ɜɥɢɹɧɢɹ ɨɬɞɟɥɶɧɵɯ ɢɫ-
ɬɨɱɧɢɤɨɜ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨ-
ɥɨɠɟɧɢɟ, ɡɚɤɨɧɱɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ; ɫ ɭɱɟɬɨɦ 
ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ. 

Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɪɚɛɨɬɟ 
Д6], ɩɨɤɚɡɚɥ ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɵɟ ɧɨɪ-
ɦɵ ɩɨɥɭɱɟɧɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ ɫ ɭɱɟɬɨɦ 
ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭɫɬɪɨɣ-
ɫɬɜɚ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ. 

ɉɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶ-
ɧɵɟ ɪɚɛɨɬɵ ɢ ɝɟɨɞɟɡɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɩɪɢ 
ɭɫɬɪɨɣɫɬɜɟ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɯ ɞɨɪɨɝ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɛɨɬɟ Д7], ɝɞɟ 
ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɛɵɥɢ ɩɪɢɧɹɬɵ ɞɨɩɭɫɬɢ-
ɦɵɟ ɡɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬɦɟ-
ɬɨɤ ɩɨ ɋɇɂɉ 3.06.03-85 Д2]. 

Ɍɨɱɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨ 
ɭɫɬɪɨɣɫɬɜɭ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ 
ɨɞɟɠɞ Ɍɩ ɢ ɢɯ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ Ɍɤ ɨɩ-
ɪɟɞɟɥɹɸɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɹɦ, ɫɨɝɥɚɫɧɨ : 

Ɍɩ= δɧ/mɬ;                             (2) 
Ɍɤ= δɤ/Δɧ,                                             (3) 

ɝɞɟ δɤ - ɞɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ (ɩɪɟɞɟɥɶ-
ɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ) ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
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(ɢɡɦɟɪɟɧɢɣ); Δɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɞɨɩɭɫɤ, ɪɚɜ-
ɧɵɣ 2δɧ; mɬ - ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɟɦ ɜɟɪɨɹɬɧɨɣ ɜɟɥɢɱɢ-
ɧɵ ɜɵɯɨɞɚ ɩɨɝɪɟɲɧɨɫɬɢ ɡɚ ɝɪɚɧɢɰɭ ɩɨɥɹ ɞɨ-
ɩɭɫɤɚ, ɪɚɜɧɨɣ ɜ ɩɪɟɞɟɥɚɯ 10% ɨɬ ɞɨɩɭɫɤɚ Δɧ, 
ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ Ɍɩ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɪɟ-
ɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨ-
ɥɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (3) ɩɨ ɮɨɪɦɭɥɟ: 

δɤ = Ɍɤ* Δɧ = Ɍɤ* 2δɧ.                    (4) 
Ʉɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢ ɪɚɡɛɢɜɨɱɧɵɟ 

ɪɚɛɨɬɵ (ɞɟɬɚɥɶɧɚɹ ɪɚɡɛɢɜɤɚ ɢ ɜɵɧɨɫ  ɜɟɪɬɢ-
ɤɚɥɶɧɵɯ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɯ ɞɨɪɨɝ) ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ.  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɨɱɧɨɫɬɢ ɜɵ-
ɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜ-
ɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɛɨɬɟ Д8]. 
Ɉɧɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɨɝɪɟɲɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɬ ɡɚɤɨɧɭ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ. ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɫɨɨɪɭɠɟɧɢɣ ɜɥɢɹɧɢɟ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɡɛɢɜɨɱɧɵɯ 
ɪɚɛɨɬ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨ-
ɝɪɟɲɧɨɫɬɟɣ ɧɚ ɝɪɚɧɢɰɚɯ ɩɨɥɹ ɞɨɩɭɫɤɚ ɛɭɞɟɬ 
ɚɧɚɥɨɝɢɱɧɨ ɜɥɢɹɧɢɸ ɩɨɝɪɟɲɧɨɫɬɟɣ ɤɨɧɬɪɨɥɶ-
ɧɵɯ ɢɡɦɟɪɟɧɢɣ. ɉɨɷɬɨɦɭ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɞɨ-
ɩɭɫɤɨɜ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɧɟ ɬɨɥɶɤɨ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɢ  ɤɨɧ-
ɬɪɨɥɹ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ 
ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ, ɧɨ ɢ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɱɧɨɫɬɢ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɡɛɢɜɨɱɧɵɯ ɪɚɛɨɬ. 

Ⱥɧɚɥɢɡɢɪɭɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɧɨɪɦɵ ɬɨɱɧɨ-
ɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɫɨɬɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜ ɋɇɢɉ 3.06.03-85 Д2] ɢ ɋɉ Д3], 
ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ, ɩɪɢɟɦɤɢ ɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ 
ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɞɨɥɠ-
ɧɵ ɛɵɬɶ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ ɧɨɪɦɵ ɬɨɱɧɨ-
ɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɫ 
ɞɨɜɟɪɢɬɟɥɶɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹɦɢ Ɋ=0,9 ɢɥɢ  
Ɋ= 0,95.  

ȼ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɧɨɪɦɵ ɬɨɱɧɨɫɬɢ ɞɥɹ 
ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɚɯ 
ɬɨɱɧɨɫɬɢ Ɍɉ=1,0; 1,5 ɢ 2,0. ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚ-
ɬɶɟ ɩɪɢɜɟɞɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɨɪɦɵ ɬɨɱɧɨɫɬɢ 
ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɬɨɱɧɨɫɬɢ Ɍɉ=1,64 ɢ 
Ɍɉ=2,5.  

ɋɨɝɥɚɫɧɨ ɝɪɚɮɢɤɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɪɚɛɨ-
ɬɟ, Д9], ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ɍɩ 
ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɨɱɧɨɫɬɢ ɝɟɨɞɟɡɢ-
ɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ 
(ɩɪɟɞɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ) ɛɭɞɭɬ ɨɩɪɟɞɟ-
ɥɹɬɶɫɹ ɢɡ ɜɵɪɚɠɟɧɢɣ: 

ɩɪɢ Ɍɩ = 1,0 – Ɍɤ = 0,225; δɤ =0,45δɧ;       (5) 
Ɍɩ = 1,5 – Ɍɤ = 0,275; δɤ =0,55δɧ;      (6) 

Ɍɩ = 1,64 – Ɍɤ = 0,305; δɤ =0,61δɧ;       (7) 
Ɍɩ = 2,0 – Ɍɤ = 0,45; δɤ =0,90δɧ;         (8) 

Ɍɩ = 2,5 – Ɍɤ = 0,50; δɤ =δɧ.              (9) 
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 ɩɪɢɧɢɦɚɬɶ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ 
(ɩɪɟɞɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ) ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 
ɨɬ ɩɪɨɟɤɬɧɵɯ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɫ 
ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ Ɍɩ – ɷɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɨɬɧɨɲɟɧɢɹ 
ɧɨɪɦɢɪɭɟɦɨɣ ɩɪɟɞɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɤ ɮɚɤ-
ɬɢɱɟɫɤɨɣ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
(ɚɩɨɫɬɟɪɢɨɪɢ), ɩɨɞɨɛɧɵɣ ɧɨɪɦɢɪɭɟɦɨɦɭ 
ɦɧɨɠɢɬɟɥɸ t (ɚɩɪɢɨɪɢ) ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɩɪɟ-
ɞɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɤ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟ-
ɫɤɨɣ. 

ȼ ɋɇɢɉ Д2], ɩɪɢ ɩɪɢɟɦɤɟ ɢ ɨɰɟɧɤɟ ɤɚɱɟɫɬ-
ɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ «ɯɨɪɨɲɨ» ɢ «ɨɬ-
ɥɢɱɧɨ», ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫ-
ɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɨɬ ɩɪɨ-
ɟɤɬɧɵɯ ɫ ɞɨɜɟɪɢɬɟɥɶɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹɦɢ 
P=0,9 ɢ P=0,95, ɬɨɝɞɚ ɬɨɱɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɦɨɠɧɨ 
ɩɪɢɧɹɬɶ ɪɚɜɧɵɦɢ Ɍɞɪ=1,64 ɢ Ɍɞɪ=2,0. 

Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ (ɩɪɟɞɟɥɶɧɵɟ ɩɨ-
ɝɪɟɲɧɨɫɬɢ) ɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲ-
ɧɨɫɬɢ ɞɥɹ ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɵɫɨɬɧɵɯ ɨɬ-
ɦɟɬɨɤ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɨɱɧɨɫɬɢ Ɍɩ 
ɛɭɞɭɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ, ɫɨɝɥɚɫɧɨ ɋɉ Д3]:  

1) ɞɥɹ ɞɨɪɨɝ I, II, III ɤɚɬɟɝɨɪɢɣ ɫ ɩɪɢɦɟɧɟɧɢ-
ɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɨɣ ɜɵɞɟɪɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 

Ɍɩ=1,0    δɞɪ=0,45*10=4,5 ɦɦ; 
Ɍɞɪ=1,64     mɞɪ = 4,5/1,64=2,74ɦɦ; 
Ɍɞɪ=2,0     mɞɪ = 4,5/2,0=2,25ɦɦ; 
Ɍɩ=1,5      δɞɪ=0,55*10=5,5 ɦɦ;        

Ɍɞɪ=1,64      mɞɪ = 5,5/1,64=3,35ɦɦ; 
Ɍɞɪ=2,0      mɞɪ = 5,5/2,0=2,75ɦɦ; 
Ɍɩ=1,64    δɞɪ=0,61*10=6,1 ɦɦ;      

Ɍɞɪ=1,64     mɞɪ = 6,1/1,64=3,72ɦɦ; 
Ɍɞɪ=2,0       mɞɪ = 6,1/2,0=3,05ɦɦ; 
Ɍɩ=2,0       δɞɪ=0,90*10=9,0 ɦɦ;        

Ɍɞɪ=1,64      mɞɪ = 9,0/1,64=5,49ɦɦ; 
Ɍɞɪ=2,0       mɞɪ = 9,0/2,0=4,5ɦɦ; 

Ɍɩ=2,5        δɞɪ=10,0  ɦɦ;  
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Ɍɞɪ=1,64     mɞɪ = 10,0/1,64=6,1ɦɦ; 
Ɍɞɪ=2,0       mɞɪ = 10,0/2,0=5,0ɦɦ; 

2) ɞɥɹ ɞɨɪɨɝ IV ɢ V ɤɚɬɟɝɨɪɢɢ ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚ-
ɲɢɧ ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɜɵɞɟɪɠɢ-
ɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 

Ɍɩ=1,0        δɞɪ=0,45*25=11,25 ɦɦ;     
Ɍɞɪ=1,64   mɞɪ = 11,25/1,64=6,86ɦɦ; 
Ɍɞɪ=2,0      mɞɪ = 11,25/2,0=5,62ɦɦ; 
Ɍɩ=1,5        δɞɪ=0,55*25=13,75 ɦɦ;     
Ɍɞɪ=1,64   mɞɪ = 13,75/1,64=8,39ɦ; 
Ɍɞɪ=2,0     mɞɪ = 13,75/2,0=6,88ɦɦ; 
Ɍɩ=1,64      δɞɪ=0,61*25=15,25 ɦɦ;     

Ɍɞɪ=1,64   mɞɪ = 15,25/1,64=9,30ɦɦ; 
Ɍɞɪ=2,0     mɞɪ = 15,25/2,0=7,62ɦɦ; 
Ɍɩ=2,0        δɞɪ=0,90*25=22,25 ɦɦ;     

Ɍɞɪ=1,64   mɞɪ = 22,25/1,64=13,72ɦɦ; 
Ɍɞɪ=2,0     mɞɪ = 22,25/2,0=11,25ɦɦ; 

Ɍɩ=2,5        δɞɪ= 1*25 =25ɦɦ;  
Ɍɞɪ=1,64   mɞɪ = 25/1,64=15,24ɦɦ; 
Ɍɞɪ=2,0     mɞɪ = 25/2,0=12,5ɦɦ. 

Ⱦɨɩɭɫɤɢ ɜɵɧɨɫɚ (ɪɚɡɛɢɜɤɢ) ɜɵɫɨɬɧɵɯ ɨɬ-
ɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɧɚ ɬɪɚɫɫɭ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɛɭɞɭɬ ɡɚɜɢɫɟɬɶ ɨɬ ɤɨ-
ɷɮɮɢɰɢɟɧɬɨɜ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨ-
ɰɟɫɫɨɜ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨ-
ɪɨɠɧɵɯ ɨɞɟɠɞ Ɍɩ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɨɱɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɟɬɚɥɶɧɨɣ ɪɚɡ-
ɛɢɜɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ 
Ɍɞɪ, ɬɨ ɟɫɬɶ ɨɬ ɩɪɢɧɹɬɢɹ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɜɟɪɨ-
ɹɬɧɨɫɬɟɣ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨ-
ɧɟɧɢɣ ɨɬɦɟɬɨɤ ɨɬ ɩɪɨɟɤɬɧɵɯ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜɵɧɨɫ ɩɢɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜɵɩɨɥɧɹɸɬ ɫɩɟɰɢɚɥɢ-
ɫɬɵ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɦɟɦ ɬɨɱ-
ɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɡɛɢɜɤɢ ɩɢɤɟɬɨɜ Ɍɜɩ =2,0, ɬ.ɟ. 
ɫ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ Ɋ=0,95.  

Ɍɨɝɞɚ ɞɨɩɭɫɤɢ ɜɵɧɨɫɚ ɩɢɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɛɭɞɭɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ: 

1) ɞɥɹ ɞɨɪɨɝ I, II, III ɤɚɬɟɝɨɪɢɣ ɫ ɩɪɢɦɟɧɟɧɢ-
ɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɨɣ ɜɵɞɟɪɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 

Ɍɩ=1,0     Ɍɞɪ=1,64    mɞɪ =2,74ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =2,74*0,9=2,47 ɦɦ; 

Ɍɞɪ=2,0      mɞɪ =2,25ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =2,25*0,9=2,02ɦɦ; 

Ɍɩ=1,5     Ɍɞɪ=1,64    mɞɪ =3,35ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =3,35*0,9=3,02ɦɦ; 

Ɍɞɪ=2,0      mɞɪ =2,75ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =2,75*0,9=2,48ɦɦ; 

Ɍɩ=1,64   Ɍɞɪ=1,64    mɞɪ =3,72ɦɦ;    

Ɍɜɩ=2.0    mɜɩ =3,72*0,9=3,35ɦɦ; 
Ɍɞɪ=2,0      mɞɪ =3,05ɦɦ;    

Ɍɜɩ=2.0    mɜɩ =3,05*0,9=2,74ɦɦ; 
Ɍɩ=2,0    Ɍɞɪ=1,64     mɞɪ =5,49ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =5,49*0,9=4,94ɦɦ; 

Ɍɞɪ=2,0       mɞɪ =4,50ɦɦ;    
Ɍɜɩ=2.0     mɜɩ =4,5*0,9=4,05ɦɦ; 

Ɍɩ=2,5    Ɍɞɪ=1,64     mɞɪ =6,10ɦɦ;    
Ɍɜɩ=2.0     mɜɩ =6,1*0,9= 5,49ɦɦ; 

Ɍɞɪ=2,0       mɞɪ =5,0 ɦɦ;     
Ɍɜɩ=2.0     mɜɩ =5,0*0,9=4,50ɦɦ; 

2) ɞɥɹ ɞɨɪɨɝ IV ɢ V ɤɚɬɟɝɨɪɢɢ ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚ-
ɲɢɧ ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɜɵɞɟɪɠɢ-
ɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 

Ɍɩ=1,0      Ɍɞɪ=1,64     mɞɪ =6,86ɦɦ;     
Ɍɜɩ=2.0      mɜɩ =6,86*0,9=6,17ɦɦ; 

Ɍɞɪ=2,0       mɞɪ =5,62ɦɦ;    
Ɍɜɩ=2.0     mɜɩ =5,62*0,9=5,06ɦɦ; 

Ɍɩ=1,5      Ɍɞɪ=1,64     mɞɪ =8,39ɦɦ;    
Ɍɜɩ=2.0     mɜɩ =8,39*0,9=7,55ɦɦ; 

Ɍɞɪ=2,0       mɞɪ =6,88ɦɦ;    
Ɍɜɩ=2.0     mɜɩ =6,88*0,9=6,19ɦɦ; 

Ɍɩ=1,64    Ɍɞɪ=1,64     mɞɪ =9,30ɦɦ;    
Ɍɜɩ=2.0     mɜɩ =9,30*0,9=8,37ɦɦ; 

Ɍɞɪ=2,0       mɞɪ =7,62ɦɦ;    
Ɍɜɩ=2.0     mɜɩ =7,62*0,9=6,86 ɦɦ; 

Ɍɩ=2,0      Ɍɞɪ=1,64    mɞɪ =13,72ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =13,72*0,9=12,35ɦɦ; 

Ɍɞɪ=2,0      mɞɪ =11,25ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =11,25*0,9=10,12ɦɦ; 
Ɍɩ=2,5      Ɍɞɪ=1,64    mɞɪ =15,24ɦɦ;    
Ɍɜɩ=2.0    mɜɩ =15,24*0,9=13,72ɦɦ; 

Ɍɞɪ=2,0      mɞɪ =12,5ɦɦ;      
Ɍɜɩ=2.0    mɜɩ =12,5*0,9=11,25ɦɦ. 

ɇɚ ɫɬɚɞɢɢ ɢɡɵɫɤɚɧɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨ-
ɪɨɝ ɭɪɨɜɟɧɶ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟ 
ɢɡɜɟɫɬɟɧ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɝɟɨ-
ɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ɧɨɪɦɢɪɭɟɦɵɣ ɦɧɨɠɢɬɟɥɶ 
ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɩɪɟɞɟɥɶɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɤ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɦ Э ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 
2; 2,5 ɢɥɢ 3, ɫɨɝɥɚɫɧɨ ɋɉ 126.13330.2012 Д10], 
ɩɪɢɦɟɦ Ɍɧɯ=2,0. Ɍɨɝɞɚ ɞɨɩɭɫɤɢ ɧɚ ɝɟɨɞɟɡɢɱɟ-
ɫɤɢɟ ɪɚɛɨɬɵ ɩɪɢ ɩɪɨɥɨɠɟɧɢɢ ɧɢɜɟɥɢɪɧɵɯ ɯɨ-
ɞɨɜ ɛɭɞɭɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ:  

1) ɞɥɹ ɞɨɪɨɝ I, II, III ɤɚɬɟɝɨɪɢɣ ɫ ɩɪɢɦɟɧɟ-
ɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫ-
ɬɟɦɨɣ ɜɵɞɟɪɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬ-
ɦɟɬɨɤ 



ɋɌɊɈɂɌȿɅɖɋɌȼɈ. ɋɌɊɈɂɌȿɅɖɇɕȿ ɆȺɌȿɊɂȺɅɕ ɂ ɂɁȾȿɅɂə 

 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 5 (45), 2015                                                                            91 

Ɍɩ=1,64;   Ɍɞɪ=1,64   mɞɪ =3,72ɦɦ;      
Ɍɜɩ=2.0    mɜɩ =3,35ɦɦ; 

Ɍɧɯ=2,0     mɧɯ=3,35*0,9=3,02ɦɦ; 
Ɍɞɪ=2,0     mɞɪ =3,05ɦɦ;      
Ɍɜɩ=2.0    mɜɩ =2,74ɦɦ; 

Ɍɧɯ=2,0    mɧɯ=2,74*0,9=2,47ɦɦ; 
Ɍɩ=2,0;     Ɍɞɪ=1,64   mɞɪ =5,49ɦɦ;     

Ɍɜɩ=2.0    mɜɩ =4,94ɦɦ; 
Ɍɧɯ=2,0      mɧɯ=4,94*0,9=4,45ɦɦ; 

Ɍɞɪ=2,0      mɞɪ =4,5ɦɦ;     
Ɍɜɩ=2.0    mɜɩ =4,05ɦɦ; 

Ɍɧɯ=2,0    mɧɯ=4,05*0,9=3,65ɦɦ; 
2) ɞɥɹ ɞɨɪɨɝ IV ɢ V ɤɚɬɟɝɨɪɢɢ ɨɛɳɟɝɨ 

ɩɨɥɶɡɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚ-
ɲɢɧ ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɜɵɞɟɪɠɢ-
ɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ 

Ɍɩ=1,64;    Ɍɞɪ=1,64    mɞɪ =9,30ɦɦ;      
Ɍɜɩ=2.0      mɜɩ =8,37ɦɦ; 

Ɍɧɯ=2,0      mɧɯ=8,37*0,9=7,53ɦɦ; 
Ɍɞɪ=2,0      mɞɪ =7,62ɦɦ;      
Ɍɜɩ=2.0      mɜɩ =6,86 ɦɦ; 

Ɍɧɯ=2,0      mɧɯ=6,86*0,9=6,17ɦɦ; 
Ɍɩ=2,0;      Ɍɞɪ=1,64    mɞɪ =13,72ɦɦ;    

Ɍɜɩ=2.0      mɜɩ =12,35ɦɦ; 
Ɍɧɯ=2,0      mɧɯ=12,35*0,9=11,12ɦɦ; 

Ɍɞɪ=2,0      mɞɪ =11,25ɦɦ;    
Ɍɜɩ=2.0      mɜɩ =10,12ɦɦ; 

Ɍɧɯ=2,0      mɧɯ=10,12*0,9=9,11ɦɦ. 
Ɂɚɤɥɸчɟɧɢɟ 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɵɯ ɞɨɩɭɫɤɨɜ ɜɵ-

ɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ ɫɥɨɟɜ ɩɪɢɜɟɞɟɧɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧ-
ɧɵɟ ɨɛɨɫɧɨɜɚɧɧɵɟ ɧɨɪɦɵ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨ-
ɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. ɉɪɢ 
ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɧɚɥɚɠɢɜɚɧɢɟ 
ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭɫɬɪɨɣ-
ɫɬɜɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ ɧɟ ɩɨ ɞɨɩɭɫɤɚɟɦɵɦ ɨɬɤɥɨɧɟɧɢɹɦ (ɩɪɟ-
ɞɟɥɶɧɵɦ ɩɨɝɪɟɲɧɨɫɬɹɦ), ɚ ɩɨ ɫɪɟɞɧɟɤɜɚɞɪɚ-
ɬɢɱɟɫɤɢɦ ɨɬɤɥɨɧɟɧɢɹɦ (ɩɨɝɪɟɲɧɨɫɬɹɦ) ɫ ɞɨɜɟ-
ɪɢɬɟɥɶɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹɦɢ Ɋ=0,9 ɢɥɢ Ɋ=0,95. 
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AЛЬtЫКМt. CКlМЮlКЭТons oП КНmТssТons Пor РОoНОЭТМ 
mКrФТnР аorФs ЭКФТnР ТnЭo КММoЮnЭ ЭСО КММЮrКМв oП 
ЭСОТr ЭОМСnoloРТМКl proМОssОs КЭ rОsОКrМСОs КnН Мon-
sЭrЮМЭТon oП СТРСаКвs КrО РТvОn. CКlМЮlКЭТons oП КН-
mТssТons Пor РОoНОЭТМ МonЭrol oП ОlОvКЭТon mКrФs КЭ ЭСО 
НОvТМО oП МonsЭrЮМЭТvО lКвОrs oП ЭСО ЛКsОs КnН МovОr-
ТnРs oП roКН МloЭСОs КrО ОбОМЮЭОН. TСОsО МКlМЮlКЭТons 
КНmТssТЛlО vКlЮОs oП КmplТЭЮНОs oП ОlОvКЭТon mКrФs oП 
sЮrПКМОs oП ЭСО ЛКsОs КnН МovОrТnРs аОrО КssЮmОН Кs 
К ЛКsТs. Bв Кn ТnТЭТКl ЛКsТs КЭ МКlМЮlКЭТons oП КНmТs-
sТons on НОЭКТlОН ЛrОКФНoаn, МКrrвТnР oЮЭ oП mКrФs oП 
pТМФОЭs on ЭСО roЮЭО oП СТРСаКвs КnН К proloгСОnТвО oП 
ЭСО lОvОlТnР МoЮrsОs on ЭСО roЮЭО, КrО КММОpЭОН, ЭСО 
ЭolОrКnМОs oП СТРС-rТsО mКrФs Пrom ЭСО НОsТРn rОРЮlКЭ-
ОН Тn normКЭТvО НoМЮmОnЭs. 

 

KОваoЫНЬ: СТРСаКвs, ЭСО ЛКsОs КnН МovОrТnРs, 
ЭОМСnoloРТМКl proМОssОs, КНmТssТons on НОЭКТlОН 
ЛrОКФНoаn, МКrrвТnР oЮЭ oП pТМФОЭs on ЭСО roЮЭО Пrom 
аorФТnР rОПОrОnМО poТnЭs, К proloгСОnТвО oП ЭСО lОvОl-
ТnР МoЮrsОs. 
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