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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ȼɜɟɞɟɧɢɟ 

 

ȼ ɷɤɨɧɨɦɢɤɟ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ ɩɟɪɟɪɚɛɨɬɤɚ ɢ ɩɪɢɦɟɧɟɧɢɟ ɦɟɫɬɧɨɝɨ 

ɫɵɪɶɹ ɢɦɟɸɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɩɟɪɟɯɨɞ ɧɚ ɢɧɬɟɧɫɢɜɧɵɣ ɩɭɬɶ ɪɚɡɜɢɬɢɹ, ɫɨ-

ɡɞɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨ ɜɵɩɭɫɤɭ ɷɤɫɩɨɪɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɢɦɩɨɪɬɨ-

ɡɚɦɟɳɚɸɳɟɝɨ ɫɵɪɶɹ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɰɢɨɧɚɥɶɧɨɟ ɢ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ ɢ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɸɬɫɹ, ɨɞɧɢɦɢ ɢɡ ɨɫɧɨɜɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ, ɧɭɠɞɚɸɳɢɯɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɤɚɤ 

ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɧɚɲɢɦ ɩɟɪɜɵɦ ɉɪɟɡɢɞɟɧɬɨɦ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧɚ 

ɂ.Ⱥ.Ʉɚɪɢɦɨɜɵɦ [1,2] ɢ ɤɚɤ ɛɵɥɨ ɨɬɦɟɱɟɧɧɨ ɧɚɲɢɦ ɧɵɧɟɲɧɢɦ ɩɪɟɡɢɞɟɧɬɨɦ 

ɒ.Ɇ.Ɇɢɪɡɢɺɟɜɵɦ ɜ ɨɩɪɟɞɟɥɺɧɧɵɯ ɢɦ ɉɭɬɹɯ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɧɚɲɟɣ ɪɟɫ-

ɩɭɛɥɢɤɢ-ɜ «ɋɬɪɚɬɟɝɢɢ ɞɟɣɫɬɜɢɹ ɩɨ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɜɢɬɢɸ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢ-

ɫɬɚɧ ɜ 2017-2021 ɝɨɞɵ [3]». 

Ɉɱɢɫɬɤɚ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ ɨɬ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɢɯ ɜ ɜɢɞɟ ɦɟɥɶɱɚɣɲɢɯ ɜɡɜɟ-

ɲɟɧɧɵɯ ɱɚɫɬɢɰ ɪɚɡɥɢɱɧɵɯ ɜɟɳɟɫɬɜ ɨɫɬɚɟɬɫɹ ɢ ɜ ɏɏI ɜɟɤɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɣ ɨɞɧɨɣ 

ɢɡ ɫɟɪɶɟɡɧɵɯ ɩɪɨɛɥɟɦ. Ɉɬ ɟɺ ɪɟɲɟɧɢɹ ɡɚɜɢɫɢɬ ɩɪɨɝɪɟɫɫ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɩɪɨ-

ɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɛɥɟɦɨɣ ɨɱɢɫɬɤɢ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ ɡɚɧɢɦɚɸɬ-

ɫɹ ɦɧɨɝɢɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢɧɫɬɢɬɭɬɵ ɧɚɲɟɣ Ɋɟɫɩɭɛɥɢɤɢ ɢ ɜ ɬɨɦ ɱɢɫɥɟ 

ɢ ɧɚ ɤɚɮɟɞɪɟ «Ɇɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ» ɌɚɲȽɌɍ. Ɋɚɡɪɚɛɨɬɚɧɵ ɤɟɪɚɦɢɱɟɫɤɢɟ ɦɟɦɛɪɚɧ-

ɧɵɟ ɫɢɫɬɟɦɵ ɮɢɥɶɬɪɚɰɢɢ ɢ ɪɚɡɞɟɥɟɧɢɹ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ, ɧɟ ɭɫɬɭɩɚɸɳɢɟ ɦɢɪɨ-

ɜɵɦ ɚɧɚɥɨɝɨɦ, ɨɤɚɡɚɥɢɫɶ ɩɪɟɠɞɟ ɜɫɟɝɨ ɜɨɫɬɪɟɛɨɜɚɧɵ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ. 

ȼɚɠɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ – ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɟɧɟɪɢɪɨɜɚɬɶɫɹ.  

Ⱥɝɪɟɝɚɬɧɵɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ ɫɭɳɟɫɬɜɭɸɳɢɟ ɤɨɪɩɭɫɚ 

ɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɛɟɡ ɢɯ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚ-

ɞɚɧɧɭɸ ɬɨɧɤɨɫɬɶ ɨɱɢɫɬɤɢ ɢ ɯɨɪɨɲɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɫɥɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɭɠɧɨ ɩɪɨɪɚɛɨɬɚɬɶ ɢ ɩɪɟɞɫɬɚɜɢɬɶ ɤɨɦɩɥɟɤɫ ɤɨɧ-

ɤɪɟɬɧɵɯ ɦɟɪ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɷɤɫɩɨɪɬɚ ɧɟɮɬɟɝɚɡɨɜɵɣ ɩɪɨɞɭɤɰɢɢ, ɪɟɡɤɨɦɭ ɫɨɤɪɚ-

ɳɟɧɢɸ ɢɦɩɨɪɬɚ ɢ ɫɨɡɞɚɧɢɸ ɫɨɜɦɟɫɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɨɜ 

ɥɨɤɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

Ɉɱɢɫɬɤɚ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɪɢɦɟɫɟɣ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɵɦ 

ɭɫɥɨɜɢɟɦ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɦɚɲɢɧ ɢ ɚɩɩɚɪɚɬɨɜ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɹɯ ɫɚɦɨɥɟɬɨɜ, ɬɪɚɤɬɨɪɨɜ, ɬɟɩɥɨɜɨɡɨɜ, ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɞɪɭɝɢɯ ɦɚɲɢɧ 

ɬɪɟɛɭɟɬɫɹ ɬɨɧɤɚɹ ɨɱɢɫɬɤɚ (5-10 ɦɤɦ) ɩɪɢɦɟɧɹɟɦɵɯ ɬɨɩɥɢɜ, ɦɚɫɟɥ ɢ ɠɢɞɤɨɫɬɟɣ 

ɝɢɞɪɨɫɢɫɬɟɦ. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɮɢɥɶɬɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱ-

ɧɵɟ ɬɤɚɧɢ, ɜɨɣɥɨɤ, ɤɟɪɚɦɢɤɭ, ɮɚɪɮɨɪ, ɫɬɟɤɥɨ, ɚ ɬɚɤɠɟ ɫɟɬɱɚɬɵɟ ɮɢɥɶɬɪɵ ɢɡ ɪɚɡ-

ɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɗɬɢ ɦɚɬɟɪɢɚɥɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɫɨɪɟɧɢɹ ɮɢɥɶɬɪɚɬɚ ɦɚɬɟɪɢɚɥɨɦ ɮɢɥɶɬɪɚ; ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱ-

ɧɨɫɬɶ; ɧɢɡɤɚɹ ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ; ɧɢɡɤɚɹ ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ ɢ ɠɚɪɨɩɪɨɱɧɨɫɬɶ; 

ɧɟɞɨɩɭɫɬɢɦɨɫɬɶ ɛɨɥɶɲɨɝɨ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ; ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢ ɬɪɭɞɧɨɫɬɶ ɪɟɝɟ-

ɧɟɪɚɰɢɹ ɮɢɥɶɬɪɚ. 

Ɍɨɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɪɢɫɬɨɫɬɢ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɨɜɵɯ ɜɢɞɨɜ ɢɡɞɟɥɢɣ - ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ 

ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 

ɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ʉɟɪɚ-

ɦɢɱɟɫɤɢɟ ɩɨɪɢɫɬɨ - ɩɪɨɧɢɰɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ (ɮɢɥɶɬɪɵ) ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɨɧɤɭɸ 

ɨɱɢɫɬɤɭ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ, ɛɥɚɝɨɞɚɪɹ ɢɡɜɢɥɢɫɬɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ ɩɨɪ, ɢɦɟɸɬ 

ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɮɢɥɶɬɪɭɸɳɢɦɢ ɢ ɩɨɪɢɫɬɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ, ɜɵɞɟɪɠɢɜɚɸɬ ɪɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɥɟɝɤɨ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɢ ɫɜɚɪɤɟ, ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɟɣ ɪɟɝɟɧɟɪɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨ-

ɫɬɶɸ. 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɫɨɫɬɚɜ ɢ ɬɟɯɧɨɥɨ-

ɝɢɹ ɩɨɥɭɱɟɧɢɹ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɮɢɥɶɬɪɚ ɞɥɹ 

ɨɱɢɫɬɤɢ ɝɚɡɨ-ɜɨɡɞɭɲɧɵɯ ɫɪɟɞ. 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɜɵɫɨɤɨɩɨɪɢɫɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ 

ɧɟɨɛɯɨɞɢɦɨ ɨɱɟɧɶ ɬɳɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ: ɜ ɩɪɨɰɟɫɫɟ 

ɨɛɠɢɝɚ ɜ ɢɫɯɨɞɧɵɯ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɚɯ ɧɟ ɞɨɥɠɧɨ ɩɪɨɢɫɯɨɞɢɬɶ ɫɬɪɭɤɬɭɪɧɵɯ 

ɩɟɪɟɫɬɪɨɟɤ. 
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ȼ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ ɤ ɬɪɚɞɢɰɢɨɧɧɵɦ ɤɟɪɚɦɢɱɟɫɤɢɦ 

ɢɡɞɟɥɢɹɦ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɱɬɨ ɜɵɡɵ-

ɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɡɚɞɚɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɜ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ ɹɜɥɹɸɬɫɹ ɜɵ-

ɫɨɤɨɩɨɪɢɫɬɵɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɛɨɥɶɲɨɣ ɫɪɨɤ ɫɥɭɠɛɵ, 

ɜɵɫɨɤɨɟ ɬɟɩɥɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɩɨɠɚɪɨɛɟɡɨɩɚɫ-

ɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɵɬɨɜɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ, ɩɪɨɫɬɨɬɭ 

ɩɪɢɦɟɧɟɧɢɹ ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. ȼɟɫɶɦɚ ɢɧɬɟɪɟɫɧɵɦ ɦɚɬɟɪɢɚ-

ɥɨɦ, ɫɨɱɟɬɚɸɳɢɦ ɜɟɫɶ ɤɨɦɩɥɟɤɫ ɭɤɚɡɚɧɧɵɯ ɫɜɨɣɫɬɜ, ɚ ɬɚɤɠɟ ɢɦɟɸɳɢɦ ɲɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɹɜɥɹɟɬɫɹ ɤɨɪɭɧɞɨɜɚɹ ɤɟɪɚɦɢɤɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɢ-

ɫɬɵɣ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ α - Al2O3. ɇɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɤɨɪɭɧɞɨɜɭɸ ɤɟɪɚɦɢɤɭ ɩɨɥɭɱɚɸɬ 

ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɩɟɤɚɧɢɹ, ɩɨɷɬɨɦɭ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɝɨɬɨɜɥɟ-

ɧɢɹ ɜɵɫɨɤɨɩɨɪɢɫɬɨɣ ɤɟɪɚɦɢɤɢ, ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɧɚ ɛɚɡɟ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ, ɹɜɥɹɟɬɫɹ 

ɡɚɞɚɱɟɣ ɚɤɬɭɚɥɶɧɨɣ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɣ. 
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I. ɍɋɅɈȼɂə ɊȺȻɈɌɕ ɂ ɇȺɁɇȺɑȿɇɂə ɄȿɊȺɆɂɑȿɋɄɂɏ ɎɂɅɖ-

ɌɊɈȼ ȾɅə ȼɈɁȾɍɒɇɕɏ ɄɈɆɉɊȿɋɋɈɊɈȼ 

 

ȼɨɡɞɭɯ, ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɩɧɟɜɦɨɫɢɫɬɟɦɭ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ, ɱɚɫɬɨ ɫɨɞɟɪɠɢɬ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɫɥɚ ɢ ɜɥɚɝɢ. Ɇɚɫɥɨ ɩɨɩɚɞɚɟɬ ɜ ɜɨɡɞɭɯ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɨ-

ɬɨɪɵɣ ɜɵɛɪɚɫɵɜɚɟɬ ɟɝɨ ɩɪɢ ɪɚɛɨɬɟ, ɚ ɜɥɚɝɚ ɨɛɪɚɡɭɟɬɫɹ ɢɡ-ɡɚ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɜ ɤɨɦɩɪɟɫɫɨɪɟ. ɉɨɩɚɞɚɧɢɟ ɜɥɚɝɢ ɢ ɦɚɫɥɚ ɫ ɜɨɡɞɭɯɨɦ ɜ 

ɩɧɟɜɦɨɫɢɫɬɟɦɭ ɧɟɠɟɥɚɬɟɥɶɧɨ, ɬɚɤ ɤɚɤ ɦɚɫɥɨ, ɩɨɩɚɞɚɹ ɧɚ ɬɨɪɦɨɡɧɵɟ ɞɟɬɚɥɢ, ɡɚ-

ɦɚɫɥɢɜɚɟɬ ɢɯ ɢ ɩɪɢɜɨɞɢɬ ɤ ɨɫɥɚɛɥɟɧɢɸ ɞɟɣɫɬɜɢɣ ɬɨɪɦɨɡɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɚɪɵ 

ɦɚɫɥɚ ɢ ɜɥɚɝɢ ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɧɟɜɦɨɫɢɫɬɟɦɵ ɢ ɩɪɢ ɪɚɛɨɬɟ ɜ 

ɭɫɥɨɜɢɹɯ ɦɢɧɭɫɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪ ɡɚɦɟɪɡɚɸɬ, ɫɨɡɞɚɜɚɹ ɩɪɨɛɤɢ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ 

ɜɨɡɞɭɯɚ ɤ ɬɨɪɦɨɡɧɵɦ ɚɩɩɚɪɚɬɚɦ. 

ɉɨɷɬɨɦɭ ɜɨɩɪɨɫ ɫɨɡɞɚɧɢɹ ɭɫɬɪɨɣɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɬɞɟɥɹɬɶ ɜɥɚɝɭ ɢ ɦɚɫɥɨ ɨɬ 

ɜɨɡɞɭɯɚ, ɚɤɬɭɚɥɟɧ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɦɚɲɢɧ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɜ ɯɢɦɢɱɟɫɤɨɣ ɢ ɧɟɮɬɹ-

ɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɨɱɢɫɬɤɚ ɨɬ ɤɨɧɞɟɧɫɚɬɚ ɫ ɤɟɪɚɦɢɱɟɫɤɢɦ 

ɮɢɥɶɬɪɨɦ (ɪɢɫ. 1), ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɵ 1, ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ 2, ɤɨɪɩɭ-

ɫɚ 3, ɡɚɫɥɨɧɤɚ 4, ɩɪɢɤɪɟɩɥɟɧɢɟ 5, ɛɨɥɬ ɞɥɹ ɫɥɢɜɚ ɤɨɧɞɟɧɫɚɬɚ 6 . 

 

Ɋɢɫ. 1. Ɉɱɢɫɬɤɚ ɨɬ ɤɨɧɞɟɧɫɚɬɚ: 

1 - ɨɫɧɨɜɚɧɢɟ; 2 - ɤɨɪɩɭɫ; 3 - ɮɢɥɶɬɪɭɸɳɢɣ ɤɟɪɚɦɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ; 

4 - ɤɨɧɭɫ ɨɬɪɚɠɚɬɟɥɹ; 5 – ɜɬɭɥɤɚ 
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ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɫɬɶ Ⱥ ɢ, ɩɪɨɣɞɹ ɱɟɪɟɡ ɳɟɥɟ-

ɜɨɟ ɨɬɜɟɪɫɬɢɟ ɜɬɭɥɤɢ 5, ɩɨɩɚɞɚɟɬ ɜ ɤɟɪɚɦɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ 3, ɪɚɡɞɟɥɹɸɳɢɣ ɩɨɥɨɫɬɢ 

Ⱥ ɢ Ȼ. 

Ɇɚɫɥɨ ɢ ɜɥɚɝɚ, ɡɚɞɟɪɠɚɧɧɵɟ ɤɟɪɚɦɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɨɦ, ɞɨɥɠɧɵ ɫɬɟɤɚɬɶ ɜ 

ɧɢɠɧɸɸ ɱɚɫɬɶ ɤɨɪɩɭɫɚ. Ʉɨɧɞɟɧɫɚɬ ɭɞɚɥɹɟɬɫɹ ɱɟɪɟɡ ɪɟɡɶɛɨɜɨɟ ɨɬɜɟɪɫɬɢɟ, ɡɚɤɪɵɬɨɟ 

ɩɪɨɛɤɨɣ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɦɚɫɥɨɜɥɚɝɨɨɬɞɟɥɢɬɟɥɹ ɨɛɵɱɧɨ ɨɩɪɟɞɟɥɹɸɬ ɜɟɥɢɱɢɧɭ ɩɨ-

ɬɟɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɮɢɥɶɬɪɟ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɞɟɥɹɟɦɵɯ 

ɜɥɚɝɢ ɢ ɦɚɫɥɚ. 

ɉɪɢ ɪɚɛɨɬɟ ɤɨɦɩɪɟɫɫɨɪɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɦɨɠɟɬ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 300-

350° ɋ. ɉɨ ɷɬɨɦɭ ɩɨɦɢɦɨ ɮɢɥɶɬɪɭɸɳɢɯ ɫɜɨɣɫɬɜ ɤɟɪɚɦɢɱɟɫɤɢɣ ɮɢɥɶɬɪ ɞɨɥɠɟɧ 

ɨɛɥɚɞɚɬɶ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ. 

 

1.1. Ɏɨɪɦɚ ɢ ɪɚɡɦɟɪɵ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ 

ɉɨɞ ɤɨɧɫɬɪɭɤɰɢɟɣ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɩɨɧɢɦɚɸɬ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɵ ɚ 

ɬɚɤɠɟ ɫɬɪɭɤɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ʉɟɪɚɦɢɱɟɫɤɢɣ 

ɮɢɥɶɬɪ ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɢɥɢɧɞɪ ɫ ɞɢɚɦɟɬɪɨɦ 360 

ɦɦ, ɜɵɫɨɬɚ 280 ɦɦ ɢ ɬɨɥɳɟɧɨɣ ɫɬɟɧɤɢ 10 ɦɦ. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧɚ ɢɡɨɦɟɬɪɢɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɧɚ 

ɨɫɧɨɜɟ ɨɫɢɞɚ ɚɥɶɸɦɢɧɢɹ ɢ ɤɚɨɥɢɧɚ. ɇɚ ɤɨɧɰɚɯ ɰɢɥɢɧɞɪɚ ɢɦɟɟɬɫɹ ɜɵɬɨɱɤɚ ɢ ɭɫɬɭɩ 

ɞɥɹ ɜɡɚɢɦɧɨɣ ɫɛɨɪɤɢ ɤɟɪɚɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɡ 4 ɲɬɭɤ. 

 

Ɋɢɫ. 2. ɂɡɨɦɟɬɪɢɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ. 
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Ɉɛɳɚɹ ɜɵɫɨɬɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɩɨɫɥɟ ɫɛɨɪɤɢ ɫɨɫɬɚɜɥɹɟɬ 885 ɦɦ. ɋɨ-

ɛɪɚɧɧɵɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ 

ɮɢɥɶɬɪ ɭɫɬɚɧɨɜɤɭ ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ., ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 3,80 ɦ . 

 

1.2. ɋɬɪɭɤɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɦɩɪɟɫɫɨɪɚ 

ɉɨɪɢɫɬɵɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɹɞɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɫɨ-

ɜɨɤɭɩɧɨɫɬɶ ɤɨɬɨɪɵɯ ɞɚɟɬ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɜɨɣɫɬɜɚɯ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 

[4]. Ʉ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɨɬɧɨɫɹɬɫɹ: ɩɨɪɢɫɬɨɫɬɶ, ɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɨɛɴɟɦɭ ɦɚɬɟ-

ɪɢɚɥɚ; ɜɢɞ ɩɨɪɢɫɬɨɫɬɢ (ɨɬɤɪɵɬɚɹ, ɡɚɤɪɵɬɚɹ, ɩɨɥɭɨɬɤɪɵɬɚɹ ɢɥɢ ɬɭɩɢɤɨɜɚɹ); ɮɨɪɦɚ 

ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɢɥɢɫɬɨɫɬɢ ɩɨɪ; ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɪ ɩɨ ɪɚɡɦɟɪɚɦ (ɫɪɟɞɧɢɟ ɢ 

ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɶ ɩɨɪ); ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɪ; ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɪ; ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɢ ɩɨ-

ɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ; ɜɹɡɤɨɫɬɧɵɣ ɢ ɢɧɟɪɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬɵ; ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

1.2.1. ɉɨɪɢɫɬɨɫɬɶ 

ɉɨɪɢɫɬɨɫɬɶɸ П ɧɚɡɵɜɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɚ Vn ɩɭɫɬɨɬ ɜ ɦɚɬɟɪɢɚɥɟ ɤ ɟɝɨ 

ɩɨɥɧɨɦɭ ɨɛɴɟɦɭ V. ɉɨɪɢɫɬɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɨɞɧɨɣ ɢɡ ɮɨɪɦɭɥ 

П = Vn / V;                 (1) 

П = (ɬɧ - ɬ)/(ɪɠ V).      (2) 

ȿɫɥɢ ɢɡɜɟɫɬɧɵ ɨɛɴɟɦ ɢ ɦɚɫɫɚ ɩɨɪɢɫɬɨɝɨ ɬɟɥɚ, ɚ ɬɚɤɠɟ ɩɥɨɬɧɨɫɬɶ ɤɨɦɩɚɤɬɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɬɨ ɩɨɪɢɫɬɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ɉ = (1- ɪv /ɪt )* 100%                (3) 

 

ɪt - ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɨɛɪɚɡɰɚ, ɤɝ/ɦ3
 

ɪv - m/V, ɝɞɟ: 

m - ɦɚɫɫɚ ɨɛɪɚɡɰɚ ɫ ɩɨɪɚɦɢ, ɤɝ 

V — ɨɛɴɺɦ ɨɛɪɚɡɰɚ ɫ ɩɨɪɚɦɢ, ɦ3
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ɉɨɪɵ ɜ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɚɯ ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɜɢɞɚ (ɪɢɫ. 3): ɨɬɤɪɵɬɵɟ 

(ɩɨɪɢɫɬɨɫɬɶ Пɨ), ɬɭɩɢɤɨɜɵɟ (ɩɨɪɢɫɬɨɫɬɶ ПТ) ɢ ɡɚɤɪɵɬɵɟ (ɩɨɪɢɫɬɨɫɬɶ П3). Ɉɛɳɚɹ 

ɩɨɪɢɫɬɨɫɬɶ ɬɟɥɚ ɫɥɚɝɚɟɬɫɹ ɢɡ ɷɬɢɯ ɬɪɟɯ ɜɢɞɨɜ ɩɨɪɢɫɬɨɫɬɢ: 

ɉ= П0 + ПТ + П3 (4) 

 

Ɋɢɫ. 3. ȼɢɞɵ ɩɨɪ: 
1-ɨɬɤɪɵɬɵɟ; 2-ɬɭɩɢɤɨɜɵɟ; 3-ɡɚɤɪɵɬɵɟ. 

Ɉɬɤɪɵɬɚɹ ɩɨɪɚ ɫɨɨɛɳɚɟɬɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɩɨɪɢɫɬɨɝɨ ɬɟɥɚ ɢ ɭɱɚɫɬɜɭɟɬ ɜ 

ɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɩɪɢ ɧɚɥɢɱɢɢ ɝɪɚɞɢɟɧɬɚ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɪɢɫɬɨɦ ɬɟ-

ɥɟ. Ɂɚɤɪɵɬɚɹ ɩɨɪɚ ɧɟ ɫɨɨɛɳɚɟɬɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɪɢɫɬɨɝɨ ɬɟɥɚ ɢ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ 

ɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ. ɑɚɫɬɶ ɩɨɪ ɫɨɟɞɢɧɹɟɬɫɹ ɬɨɥɶɤɨ ɫ ɨɞɧɨɣ ɩɨɜɟɪɯɧɨ-

ɫɬɶɸ ɩɨɪɢɫɬɨɝɨ ɬɟɥɚ, ɨɛɪɚɡɭɹ ɬɭɩɢɤɨɜɭɸ ɩɨɪɢɫɬɨɫɬɶ. Ɍɭɩɢɤɨɜɵɟ (ɩɨɥɭɨɬɤɪɵɬɵɟ 

ɢɥɢ ɩɨɥɭɡɚɤɪɵɬɵɟ) ɩɨɪɵ ɩɪɢ ɮɢɥɶɬɪɚɰɢɢ ɱɚɫɬɢɱɧɨ ɡɚɩɨɥɧɹɸɬɫɹ ɠɢɞɤɨɫɬɶɸ, ɧɨ 

ɧɟ ɜɥɢɹɸɬ ɧɚ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɂɚɤɪɵɬɵɟ ɢ ɬɭɩɢɤɨɜɵɟ ɩɨɪɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪ-

ɦɚɰɢɢ ɱɚɫɬɢɤ ɩɨɪɨɲɤɚ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ ɩɪɟɫɫɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɧɚɥɢ-

ɱɢɹ ɜɧɭɬɪɟɧɧɟɣ ɩɨɪɢɫɬɨɫɬɢ ɱɚɫɬɢɰ. 

Ⱦɨɥɹ ɬɭɩɢɤɨɜɨɣ ɢ ɡɚɤɪɵɬɨɣ ɩɨɪɢɫɬɨɫɬɢ ɩɪɢ П > 0,18 ɫɨɫɬɚɜɥɹɟɬ 2 - 5% ɨɛ-

ɳɟɣ ɩɨɪɢɫɬɨɫɬɢ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ П <0,18 ɷɬɚ ɞɨɥɹ ɜɨɡɪɚɫɬɚɟɬ. ɉɪɢ ɉ = 0,07 – 0,08 

ɨɬɤɪɵɬɚɹ ɩɨɪɢɫɬɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɱɟɡɚɟɬ [5]. 

ɉɪɢ ɨɛɳɟɣ ɩɨɪɢɫɬɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɛɨɥɟɟ 20% ɩɪɚɤɬɢɱɟɫɤɢ ɬɭɩɢɤɨɜɨɣ ɢ ɡɚ-

ɤɪɵɬɨɣ ɩɨɪɢɫɬɨɫɬɢ ɜ ɧɟɦ ɧɟɬ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɡɞɟɫɶ ɦɚɬɟɪɢ-

ɚɥɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɨɬɤɪɵɬɚɹ ɩɨɪɢɫɬɨɫɬɶ ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɛɳɭɸ ɟɝɨ ɩɨɪɢ-

ɫɬɨɫɬɶ. 
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1.2.2. Ɏɨɪɦɚ ɢ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɧɨɫɬɢ ɩɨɪ 

Ɏɨɪɦɚ ɩɨɪ ɫɥɨɠɧɚ ɢ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ, ɞɚɜɥɟɧɢɣ ɩɪɟɫɫɨ-

ɜɚɧɢɹ, ɪɟɠɢɦɨɜ ɫɩɟɤɚɧɢɹ ɢ ɬ. ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɭɸ ɮɨɪɦɭ ɩɨɪ ɢɦɟɸɬ ɩɨɪɢɫɬɵɟ ɦɚ-

ɬɟɪɢɚɥɵ ɢɡ ɫɮɟɪɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɨɞɧɨɝɨ ɪɚɡɦɟɪɚ. Ɉɞɧɚɤɨ ɢ ɷɬɚ ɮɨɪɦɚ ɞɨɫɬɚɬɨɱɧɨ 

ɫɥɨɠɧɚ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ ɭɤɥɚɞɤɢ ɱɚɫɬɢɰ. 

ȼ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɧɟɫɮɟɪɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɪɚɡɧɨɝɨ 

ɪɚɡɦɟɪɚ, ɮɨɪɦɚ ɩɨɪ ɧɨɫɹɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɣ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɨɪɵ ɢɦɟɸɬ ɩɨ 

ɜɫɟɣ ɞɥɢɧɟ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɫɭɠɟɧɢɣ ɢ ɪɚɫɲɢɪɟɧɢɣ; ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪ, ɤɚɤ ɩɪɚ-

ɜɢɥɨ, ɜɫɬɪɟɱɚɸɬɫɹ ɦɚɤɪɨɧɟɪɨɜɧɨɫɬɢ ɜ ɜɢɞɟ ɜɵɫɬɭɩɨɜ ɢ ɜɩɚɞɢɧ. ɉɨɪɵ ɫɨɟɞɢɧɹɸɬ-

ɫɹ ɫ ɫɨɫɟɞɧɢɦɢ ɩɭɫɬɨɬɚɦɢ ɱɟɪɟɡ ɫɭɠɟɧɢɹ ɜ ɩɥɨɫɤɨɫɬɢ, ɧɟɩɚɪɚɥɥɟɥɶɧɨɣ ɧɚɩɪɚɜɥɟ-

ɧɢɸ ɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɢ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɩɨɪɚɯ ɩɨɱɬɢ ɜɫɟɝɞɚ 

ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɢ ɩɭɬɶ ɱɚɫɬɢɰɵ ɠɢɞɤɨɫɬɢ ɩɪɢ 

ɮɢɥɶɬɪɚɰɢɢ ɜɫɟɝɞɚ ɛɨɥɶɲɟ ɬɨɥɳɢɧɵ ɨɛɪɚɡɰɚ ɜɫɥɟɞɫɬɜɢɟ ɢɡɜɢɥɢɫɬɨɫɬɢ ɩop. ɇɚ 

ɫɬɪɭɤɬɭɪɭ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 

ɮɨɪɦɚ ɱɚɫɬɢɰ. ɑɟɦ ɫɥɨɠɧɟɟ ɮɨɪɦɚ ɱɚɫɬɢɰ ɢ ɛɨɥɶɲɟ ɱɢɫɥɨ ɧɟɪɨɜɧɨɫɬɟɣ ɧɚ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ, ɬɟɦ ɢɫɤɪɢɜɥɺɧɧɨɟ ɢ ɧɟɨɞɧɨɪɨɞɧɟɟ ɩɨɪɵ ɫɩɟɱɟɧɧɨɝɨ ɩɨɪɢɫɬɨɝɨ 

ɦɚɬɟɪɢɚɥɚ [6]. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɨɪɦɵ ɢ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ 

ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɢɤɪɨɮɨɬɨɝɪɚɮɢɢ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 

ɫɬɪɨɟɧɢɢ ɩɟɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɧɟɤɨɬɨɪɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɚɪɚɦɟɬɪɚɯ ɲɟɪɨɯɨɜɚɬɨ-

ɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪ. 

ɂɡɜɟɫɬɟɧ ɬɚɤɠɟ ɦɟɬɨɞ ɢɡɭɱɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɟɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɩɨɥɧɟ-

ɧɢɟɦ ɩɨɪ ɠɢɞɤɢɦ ɜɟɳɟɫɬɜɨɦ. ɉɨɫɥɟ ɨɬɜɟɪɞɟɧɢɹ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ ɭɞɚɥɟɧɢɹ ɨɫɧɨɜ-

ɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɪɚɫɬɜɨɪɟɧɢɟɦ, ɬɪɚɜɥɟɧɢɟɦ ɢ ɬ. ɬ.) ɨɫɬɚɟɬɫɹ ɬɜɟɪɞɚɹ ɝɭɛɤɚ, ɬɨɱɧɨ 

ɜɨɫɩɪɨɢɡɜɨɞɹɳɚɹ ɩɨɪɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. ɂɫɫɥɟɞɭɹ ɷɬɭ ɝɭɛɤɭ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɮɨɪɦɭ ɢ ɪɚɡɦɟɪɵ ɩɨɪ, ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɩɚɪɚ-

ɦɟɬɪɵ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ɇɚ ɪɢɫɭɧɚɯ 4 ɢ 5 ɩɨɤɚɡɚɧɵ ɦɢɤɪɨɫɤɬɭɪɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ, ɝɞɟ ɩɨɞ ɱɟɪ-

ɧɵɦ ɨɬɬɟɧɤɨɦ ɜɢɞɧɵ ɮɢɥɶɬɪɭɸɳɢɟ ɩɨɪɵ ɢ ɫɜɟɬɥɵɟ ɭɱɚɫɬɤɢ ɫɩɟɤɲɟɣɫɹ ɦɟɠɞɭ ɫɨ-

ɛɨɣ ɩɨɪɨɲɤɢ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

Ɋɢɫ. 4. Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɟɡɚɧɧɨɝɨ ɨɛɪɚɡɰɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ 

ɮɢɥɶɬɪɚ 

 

Ɋɢɫ. 5. Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ ɫɟɪɟɞɢɧɵ ɜɵɪɟɡɚɧɧɨɝɨ ɨɛɪɚɡɰɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ 

ɮɢɥɶɬɪɚ 

 

1.2.3. Ɋɚɡɦɟɪ ɩɨɪ 

Ɉɞɢɧ ɢɡ ɜɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ - 

ɪɚɡɦɟɪ ɩɪɨɯɨɞɧɵɯ ɩɨɪ ɦɚɬɟɪɢɚɥɚ. Ɉɬ ɪɚɡɦɟɪɚ ɩɨɪ ɡɚɜɢɫɢɬ ɤɚɤ ɮɢɥɶɬɪɭɸɳɚɹ ɫɩɨ-

ɫɨɛɧɨɫɬɶ, ɬɚɤ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɢɫɬɨ-ɩɪɨɧɢɰɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

[7]. 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢx ɩɨ ɪɚɡɦɟɪɚɦ, 

ɚ ɬɚɤɠɟ ɩɨɧɹɬɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɪɚɡ ɦɟɪɨɣ ɩɨɪ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɨɪɵ 

ɢɝɪɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ, ɬɚɤ ɤɚɤ ɨɩɪɟɞɟɥɹɸɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɱɚɫɬɢɰ 

ɡɚɝɪɹɡɧɢɬɟɥɹ, ɤɨɬɨɪɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢ ɦɨɝɭɬ ɩɪɨɣɬɢ ɱɟɪɟɡ ɮɢɥɶɬɪ. ɋɪɟɞɧɢɟ ɪɚɡɦɟɪɵ 

ɩɨɪ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɢɯ ɫɪɚɜɧɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɤɚɤ ɨɩɪɟɞɟɥɹɸɳɢɣ ɪɚɡɦɟɪ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ 

ɫɨɩɪɨɬɢɜɥɟɧɢɸ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɪ ɩɨ ɪɚɡɦɟɪɚɦ ɞɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɱɢɫɥɟ ɢɥɢ ɨɛɴɟɦɟ ɩɨɪ 

ɤɚɠɞɨɝɨ ɪɚɡɦɟɪɚ ɢ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɨɪ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɪɚɡɦɟɪɵ 

ɩɨɪ ɨɩɪɟɞɟɥɹɸɬ ɦɟɬɨɞɨɦ ɜɵɬɟɫɧɟɧɢɹ ɢɡ ɧɢɯ ɠɢɞɤɨɫɬɢ [8]. Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɪɟ-

ɧɢɢ ɞɚɜɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɭɡɵɪɶɤɨɜ ɝɚɡɚ ɱɟɪɟɡ ɩɨɪɢɫɬɵɣ ɨɛ-

ɪɚɡɟɰ, ɩɨɪɵ ɤɨɬɨɪɨɝɨ ɡɚɩɨɥɧɟɧɵ ɫɦɚɱɢɜɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ ɫ ɢɡɜɟɫɬɧɵɦ ɩɨɜɟɪɯ-

ɧɨɫɬɧɵɦ ɧɚɬɹɠɟɧɢɟɦ. ȿɫɥɢ ɩɪɟɞɫɬɚɜɢɬɶ ɩɨɪɢɫɬɭɸ ɫɪɟɞɭ, ɫɨɞɟɪɠɚɳɭɸ ɰɢɥɢɧɞɪɢ-

ɱɟɫɤɢɟ ɤɚɩɢɥɥɹɪɵ ɨɞɧɨɝɨ ɪɚɞɢɭɫɚ, ɬɨ ɜ ɫɥɭɱɚɟ ɜɵɬɟɫɧɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢɡ ɬɚɤɢɯ ɩɨɪ 

ɜɵɩɨɥɧɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ 

 d   cosθ=
      ,                 (5) 

ɝɞɟ d -ɞɢɚɦɟɬɪ ɤɚɩɢɥɥɹɪɚ;   -ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ; θ-ɤɪɚɟɜɨɣ ɭɝɨɥ ɫɦɚɱɢɜɚ-

ɧɢɹ;  ɪ -ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɤɚɩɢɥɥɹɪɟ. 

Ɍɨɝɞɚ 

d = 4cos θ/ ɪ   (6) 

ɢɥɢ ɜ ɫɥɭɱɚɟ ɩɨɥɧɨɝɨ ɫɦɚɱɢɜɚɧɢɹ (θ = 0) 

d = 4 / ɪ    (7) 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ ɫɤɨɪɪɟɤɬɢ-

ɪɨɜɚɬɶ ɫ ɭɱɟɬɨɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɫɥɨɟɦ ɠɢɞɤɨɫɬɢ ɧɚɞ ɨɛɪɚɡɰɨɦ 

ɜɵɫɨɬɨɣ ɇɠ ɢ ɠɢɞɤɨɫɬɢ ɜ ɨɛɪɚɡɰɟ ɬɨɥɳɢɧɨɣ ɇ: 

ɪ = ɪɦ-(ɇɠ + ɇ)ɪɠ,  (8) 

ɝɞɟ ɪɠ -ɞɚɜɥɟɧɢɟ ɩɨɞ ɨɛɪɚɡɰɨɦ, ɢɡɦɟɪɹɟɦɨɟ ɦɚɧɨɦɟɬɪɨɦ. 

ɇɚ ɬɨɱɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɨɜɵ-

ɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɨɞ ɨɛɪɚɡɰɨɦ. Ɍɚɤ, ɭɫɤɨɪɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɪɢɜɨ-

ɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɨɪɵ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɨɬ ɠɢɞɤɨɫɬɢ ɧɟɫɤɨɥɶɤɨ ɩɨɡɠɟ ɦɨɦɟɧɬɚ ɭɫɬɚ-

ɧɨɜɥɟɧɢɹ ɪɚɜɧɨɜɟɫɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɫɬɢɧɧɨɦɭ ɪɚɡɦɟɪɭ ɩɨɪ ɨɛ-

ɪɚɡɰɚ. 

ɉɨɷɬɨɦɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɵɲɚɬɶ ɞɚɜɥɟɧɢɟ ɩɨɞ ɨɛɪɚɡ-

ɰɨɦ ɦɟɞɥɟɧɧɨ, ɨɫɨɛɟɧɧɨ ɤɨɝɞɚ ɨɧɨ ɧɚɱɢɧɚɟɬ ɞɨɫɬɢɝɚɬɶ ɡɧɚɱɟɧɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ 

ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɨɬɤɪɵɬɢɟ ɩɨɪ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɦɟɪɚ. Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɫɤɨɪɨɫɬɢ 

ɭɜɟɥɢɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɨɞ ɨɛɪɚɡɰɨɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

 Ɍɚɛɥɢɰɚ 1. 

ɋɤɨɪɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩɨɞɚɱɢ ɝɚɡɚ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɡɦɟɪ ɩɨɪ, ɦɤɦ 

ɋɤɨɪɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɨɞ ɨɛɪɚɡɰɨɦ (ɉɚ/ɫ) ɩɪɢ 
ɬɨɥɳɢɧɟ ɨɛɪɚɡɰɨɜ, ɦɦ 

10 20 40 

Ɇɟɧɟɟ 10 

10...15 

25...50 

50...75 

ɛɨɥɟɟ 75 

19,1 

19,1 

19,1 

19,1 

19,1 

- 

4,90 

9,81 

9,81 

19,61 

- 

1,91 

4,90 

9,81 

19,81 

 

Ɇɟɬɨɞ ɜɵɬɟɫɧɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɨɪ ɨɬ 1 

ɞɨ 250 ɦɤɦ. ɇɢɠɧɢɣ ɩɪɟɞɟɥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɝɪɚɧɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɨɞ ɨɛɪɚɡ-

ɰɨɦ (ɧɟ ɫɜɵɲɟ 3...4 Ɇɩɚ), ɚ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ - ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ ɩɨɪ 

ɠɢɞɤɨɫɬɶɸ, ɬɚɤ ɤɚɤ ɤɚɩɢɥɥɹɪɧɵɟ ɫɢɥɵ, ɭɞɟɪɠɢɜɚɸɳɢɟ ɠɢɞɤɨɫɬɶ ɜ ɩɨɪɚɯ, ɫɬɚɧɨ-

ɜɹɬɫɹ ɫɪɚɜɧɢɦɵɦɢ ɫ ɫɢɥɚɦɢ ɬɹɠɟɫɬɢ. ɉɪɢ ɩɪɨɦɟɧɟɧɢɢ, ɷɬɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɪɟɚɥɶɧɵɯ 

ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɥɨɜ, ɩɨɪɵ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɫɭɠɟɧɢɟ ɢ ɪɚɫɲɢɪɟɧɢɟ, ɮɢɤɫɢɪɭɸɬɫɹ, 

ɨɱɟɜɢɞɧɨ, ɧɚɢɛɨɥɟɟ ɭɡɤɢɟ ɭɱɚɫɬɤɢ ɷɬɢɯ ɩɨɪ. 

 

1.2.4.Ɍɨɧɤɨɫɬɶ ɨɱɢɫɬɤɢ 

Ɍɨɧɤɨɫɬɶ ɨɱɢɫɬɤɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɧɚɢɛɨɥɶɲɢɦ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ, ɩɪɨɲɟɞɲɢɯ ɱɟɪɟɡ ɧɟɝɨ. Ɉɛɵɱɧɨ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨ-

ɫɬɢ ɨɱɢɫɬɤɢ ɮɢɥɶɬɪɭɟɦɨɣ ɫɪɟɞɵ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɨɷɬɨɦɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨ-

ɲɟɧɢɟ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɨɧɤɨɫɬɢ ɨɱɢɫɬɤɢ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 

ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɨ ɤɨɬɨɪɨɣ ɦɨɠɧɨ 

ɫɭɞɢɬɶ ɨ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɠɢɞɤɨɫɬɢ, ɩɪɨɲɟɞɲɟɣ ɱɟɪɟɡ ɧɟɝɨ. 

Ɍɨɧɤɨɫɬɶ ɨɱɢɫɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ, ɫɨɞɟɪ-

ɠɚɳɢɯɫɹ ɜ ɠɢɞɤɨɫɬɢ, ɩɪɨɲɟɞɲɟɣ ɱɟɪɟɡ ɮɢɥɶɬɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ. Ɍɨɧɤɨɫɬɶ ɨɱɢɫɬ-

ɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɟɧɞɟ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɞɥɹ 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ɤɪɟɩɥɟɧɢɹ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɨɬɛɨɪɧɵɯ 

ɩɪɨɛ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɦɢɤɪɨɫɤɨɩɟ ɆȻɂ-6. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɧɤɨɫɬɢ ɨɱɢɫɬɤɢ ɩɪɨ-

ɢɡɜɨɞɢɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ: 1) ɨɬɛɨɪ ɩɪɨɛ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɠɢɞɤɨɫɬɢ ɞɨ ɢ ɩɨɫɥɟ ɮɢɥɶ-

ɬɪɭɸɳɟɝɨ ɨɛɪɚɡɰɚ; 2) ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ 

ɮɢɥɶɬɪɭɟɦɨɣ ɠɢɞɤɨɫɬɢ. 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɟɪɟɞ ɡɚɥɢɜɤɨɣ ɜ ɟɦɤɨɫɬɶ ɞɥɹ ɱɢɫɬɨɣ ɠɢɞɤɨɫɬɢ ɮɢɥɶɬɪɭɟɬ-

ɫɹ ɱɟɪɟɡ ɜɨɫɟɦɶ ɫɥɨɟɜ ɮɢɥɶɬɪɨɜɨɣ ɛɭɦɚɝɨɣ ɢ ɤɟɪɚɦɢɱɟɫɤɢɣ ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟ-

ɦɟɧɬ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɠɟɥɚɬɟɥɶɧɨ 

ɩɪɢɦɟɧɹɬɶ ɠɢɞɤɨɫɬɶ, ɞɥɹ ɤɨɬɨɪɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟɦɟɧɬ. Ɏɢɥɶɬɪ - 

ɨɛɪɚɡɟɰ ɩɟɪɟɞ ɢɫɩɵɬɚɧɢɟɦ ɨɱɢɳɚɸɬ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɵɥɢ-ɩɪɨɞɭɜɚɸɬ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ 1 ɚɬ. ȼ ɬɟɱɟɧɢɟ 5 ɦɢɧ ɢɥɢ ɨɱɢɳɚɸɬ ɭɥɶɬɪɚɡɜɭɤɨɦ, ɚ ɡɚɬɟɦ ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬ ɜ ɤɨɪɩɭɫ. 

ɉɨɪɨɲɨɤ ɞɥɹ ɡɚɝɪɹɡɧɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɨɫɭɲɢɜɚɟɬɫɹ. ȿɫɥɢ ɢɫɩɵɬɚɧɢɟ ɮɢɥɶɬɪ-

ɨɛɪɚɡɰɚ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɢɬɟɥɹ, ɬɨ ɩɪɨɛɚ ɞɨ 

ɮɢɥɶɬɪɚ ɨɬɛɢɪɚɟɬɫɹ ɨɞɢɧ ɪɚɡ ɞɥɹ ɜɫɟɯ ɢɫɩɵɬɚɧɢɣ. ɋ ɩɨɦɨɳɶɸ ɞɨɡɚɬɨɪɚ 5 ɥ ɠɢɞ-

ɤɨɫɬɢ ɡɚɥɢɜɚɟɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶ ɢ ɬɭɞɚ ɡɚɫɵɩɚɟɬɫɹ 0,5 ɝ ɩɨɪɨɲɤɚ ɞɥɹ ɡɚɝɪɹɡɧɟɧɢɹ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɮɢɥɶɬɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɡɚɝɪɹɡɧɢɬɟɥɹ 

ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɫɹ ɝɢɞɪɚɬ ɨɤɢɫɢ ɠɟɥɟɡɚ, ɫɬɢɪɚɤɪɢɥ, ɥɟɫɫɨɜɚɹ ɩɵɥɶ, ɫɬɟɤɥɹɧɧɵɟ 

ɲɚɪɢɤɢ ɢ ɬ.ɞ. ɀɢɞɤɨɫɬɶ ɢ ɩɨɪɨɲɨɤ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ. Ʉɪɵɲɤɚ ɫɦɟɫɢɬɟɥɹ ɩɪɢ ɩɨ-

ɦɨɲɢ ɲɬɭɪɜɚɥɚ ɡɚɤɪɵɜɚɟɬɫɹ ɝɟɪɦɟɬɢɱɧɨ. ȼ ɫɦɟɫɢɬɟɥɟ ɫɨɡɞɚɟɬɫɹ ɞɚɜɥɟɧɢɟ 1 ɚɬ. 

ɋɠɚɬɵɦ ɚɡɨɬɨɦ ɢɡ ɛɚɥɥɨɧɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɤɪɵɜɚɟɬɫɹ ɤɪɚɧ ɢ ɫɭɫɩɟɧɡɢɹ ɩɪɨɞɚɜɥɢ-

ɜɚɟɬɫɹ ɱɟɪɟɡ ɢɫɩɵɬɵɜɚɟɦɵɣ ɨɛɪɚɡɟɰ. ȼ ɩɪɨɰɟɫɫɟ ɜɫɟɝɨ ɨɩɵɬɚ ɜ ɫɦɟɫɢɬɟɥɟ ɩɨɞɞɟɪ-

ɠɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɞɚɜɥɟɧɢɟ-1ɚɬ. ɉɪɨɛɵ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɠɢɞɤɨɫɬɢ ɨɬɛɢɪɚɸɬɫɹ 

ɞɨ ɢ ɩɨɫɥɟ ɮɢɥɶɬɪɭɸɳɟɝɨ ɨɛɪɚɡɰɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 200 ɫɦ3
 ɜ ɱɢɫɬɨ ɜɵɦɵɬɵɟ, ɚ ɡɚɬɟɦ 

ɩɪɨɤɚɥɟɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɤɨɥɛɵ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɜɚɸɬɫɹ. ɉɪɨ-

ɛɚ ɩɨɫɥɟ ɮɢɥɶɬɪɭɸɳɟɝɨ ɨɛɪɚɡɰɚ ɨɬɛɢɪɚɟɬɫɹ ɜ ɩɟɪɜɵɟ ɫɟɤɭɧɞɵ ɨɩɵɬɚ. 

Ɋɚɡɦɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɢɰ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɢɫ-

ɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ ɦɢɤɪɨɫɤɨɩɟ (ɆȻɂ-6). Ɇɢɤɪɨɫɤɨɩ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜɢɡɭ-

ɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɮɨɬɨɝɪɚɮɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɩɨɥɹɯ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ɉɪɢɛɨɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ: ɦɢɤɪɨɫɤɨɩɚ, ɫɬɨɥɚ ɢ ɨɫɜɟɬɢ-

ɬɟɥɹ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ. Ɇɢɤɪɨɫɤɨɩ ɫ ɨɫɜɟɬɢɬɟɥɟɦ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɭɞɨɛɧɨɦ ɞɥɹ 

ɪɚɛɨɬɵ ɫɬɨɥɟ, ɢɦɟɸɲɟɣ ɚɦɨɪɬɢɡɚɰɢɧɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɦɢɤɪɨɫɤɨɩɚ. 

Ɋɚɡɦɟɪ ɱɚɫɬɢɰ ɨɩɪɟɞɟɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɨɤɭɥɹɪɨɜ, ɞɥɹ ɱɟɝɨ ɧɚ 

ɜɧɭɬɪɟɧɧɸɸ ɞɢɚɮɪɚɝɦɭ ɨɤɭɥɹɪɚ ɤɥɚɞɟɬɫɹ ɨɤɭɥɹɪ-ɥɢɧɟɣɤɚ. ɑɬɨɛɵ ɭɡɧɚɬɶ ɰɟɧɭ ɞɟ-

ɥɟɧɢɹ ɷɬɨɣ ɥɢɧɟɣɤɢ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɜɟɥɢɱɟɧɢɹ 

ɜɡɹɬɨɝɨ ɨɛɴɟɤɬɢɜɚ, ɧɚ ɩɪɟɞɦɟɬɧɵɣ ɫɬɨɥɢɤ ɦɢɤɪɨɫɤɨɩɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɛɴɟɤɬ-

ɦɢɤɪɨɦɟɬɪ ɫ ɰɟɧɨɣ ɞɟɥɟɧɢɹ 0,01 ɦɦ. 

ɉɨɞɫɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɞɟɥɟɧɢɣ ɨɛɴɟɤɬ-ɦɢɤɪɨɦɟɬɪɚ ɢ ɫɨɜɦɟɳɟɧɧɨɟ ɫ 

ɧɢɦɢ ɤɨɥɢɱɟɫɬɜɨ ɞɟɥɟɧɢɣ ɥɢɧɟɣɤɢ. ɇɚɩɪɢɦɟɪ, 10 ɞɟɥɟɧɢɣ ɫɛɴɟɤɬ-ɦɢɤɪɨɦɟɬɪɚ 

ɫɨɜɩɚɥɢ ɫ 20 ɞɟɥɟɧɢɹɦɢ ɥɢɧɟɣɤɢ; ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɰɟɧɚ ɞɟɥɟɧɢɹ ɥɢɧɟɣɤɢ ɛɭɞɟɬ 

10x0,01:20=0,005 ɦɦ, ɢɥɢ 5 ɦɤɦ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɨɞɫɱɟɬɚ ɱɚɫɬɢɰ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɜ 

ɨɞɧɨɦ ɨɤɭɥɹɪɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɢɧɟɣɤɚ, ɚ ɜ ɞɪɭɝɨɦ - ɫɟɬɤɚ, ɤɨɬɨɪɚɹ ɪɚɡɛɢɜɚɟɬ ɩɨ-

ɥɟ ɧɚ ɱɟɬɵɪɟ ɱɚɫɬɢ. ɉɨɞɫɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɢɰ ɜ ɤɚɠɞɨɣ ɱɚɫɬɢ ɩɨɥɹ. 

Ʉɸɜɟɬɚ, ɜ ɤɨɬɨɪɨɣ ɞɨɥɠɧɚ ɩɪɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɪɨɛɚ, ɩɪɨɦɵɜɚɟɬɫɹ ɞɢɫɬɢɥɥɢɪɨ-

ɜɚɧɧɨɣ ɜɨɞɨɣ ɢ ɩɪɨɫɭɲɢɜɚɟɬɫɹ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ; ɩɵɥɢɧɤɢ ɫɦɚɯɢɜɚɸɬɫɹ ɤɢ-

ɫɬɨɱɤɨɣ. ɑɢɫɬɨɬɚ ɤɸɜɟɬɵ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨɞ ɦɢɤɪɨɫɤɨɩɨɦ; ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɧɚ 

ɧɟɣ ɩɵɥɢɧɨɤ ɩɨɜɬɨɪɧɨ ɩɪɨɦɵɜɚɟɬɫɹ. ɉɨɫɥɟ ɷɧɟɪɝɢɱɧɨɝɨ ɜɡɛɚɥɬɵɜɚɧɢɹ ɚɧɚɥɢɡɢɪɭ-

ɟɦɨɣ ɠɢɞɤɨɫɬɢ ɜ ɛɭɬɵɥɤɟ ɩɪɨɛɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 50 ɦɥ ɧɚɥɢɜɚɟɬɫɹ ɜ ɤɸɜɟɬɭ. ȼɵɫɨɬɚ 

ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɜ ɤɸɜɟɬɟ 10 ɦɦ. Ʉɸɜɟɬɚ ɡɚɤɪɵɜɚɟɬɫɹ ɩɵɥɟɡɚɳɢɬɧɵɦ ɫɬɟɤɥɨɦ, ɱɬɨ-

ɛɵ ɱɚɫɬɢɰɵ ɩɵɥɢ ɢɡ ɜɨɡɞɭɯɚ ɧɟ ɩɨɩɚɥɢ ɜ ɩɪɨɛɭ. Ɂɚɤɪɵɬɚɹ ɤɸɜɟɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɞɥɹ ɨɬɫɬɨɹ ɜ ɬɟɱɟɧɢɟ 30—40 ɦɢɧ. 

Ʉɸɜɟɬɭ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɩɪɟɞɦɟɬɧɵɣ ɫɬɨɥɢɤ ɦɢɤɪɨɫɤɨɩɚ. ɋ ɧɟɟ ɫɧɢɦɚɸɬ 

ɩɵɥɟɡɚɳɢɬɧɨɟ ɫɬɟɤɥɨ. Ɉɛɴɟɤɬɢɜ, ɤɸɜɟɬɭ ɢ ɩɪɟɞɦɟɬɧɵɣ ɫɬɨɥɢɤ ɡɚɤɪɵɜɚɸɬ ɰɟɥɥɨ-

ɮɚɧɨɜɵɦ ɤɨɥɩɚɤɨɦ. Ɂɚɬɟɦ ɧɚɱɢɧɚɟɬɫɹ ɩɨɞɫɱɟɬ ɱɚɫɬɢɰ ɜ ɢɧɬɟɪɜɚɥɟ 5—10; 10—15; 

20—30; 30— 40; 40 ɦɤɦ ɢ ɛɨɥɟɟ. ɋɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɩɨɞɫɱɟɬ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɱɚ-

ɫɬɢɰ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ 10 ɞɨ 40 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɱɚɫɬɢɰ. ɑɚɫɬɢɰɵ ɢɡɦɟɪɹɸɬɫɹ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɪɚɡɦɟɪɭ, ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɟɦɨɦɭ ɡɚ 

ɞɢɚɦɟɬɪ; ɭ ɜɨɥɨɤɧɢɫɬɵɯ ɜɤɥɸɱɟɧɢɣ ɢɡɦɟɪɹɸɬ ɞɢɚɦɟɬɪ ɜɨɥɨɤɨɧ. 
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ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɨɧɤɨɫɬɢ ɨɱɢɫɬɤɢ 

ɨɛɪɚɡɭɨɜ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɡɚɝɪɹɡɧɢɬɟɥɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɝɢɞɪɢɞ 

ɨɤɢɫɢ ɠɟɥɟɡɨ, ɥɟɫɫɨɜɚɹ ɩɵɥɶ ɢ ɦɨɥɨɬɨɣ ɤɜɚɪɰɟɜɨɣ ɩɟɫɨɤ. 

Ɍɚɛɥɢɰɚ 2. 

Ɍɨɧɤɨɫɬɶ ɨɱɢɫɬɤɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɨɛɪɚɡɰɚ ɢɡ «Ʉɨɤɞɭɦɚɥɚɤɚ». 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛ-
ɪɚɡɰɚ 

ɋɪɟɞɧɢɣ 

ɪɚɡɦɟɪ ɱɚ-
ɫɬɢɰ ɡɚɝɪɹɡ-
ɧɢɬɟɥɹ, ɦɤɦ 

ɑɢɫɥɨ ɱɚɫɬɢɰ ɜ 

ɩɪɨɛɟ ɧɟɨɬɮɢɥɶ-
ɬɵɪɨ-ɜɚɧɧɨɣ ɠɢɞ-

ɤɨɫɬɢ, ɲɬ 

ɑɢɫɥɨ 

ɱɚɫɬɢɰ ɜ 

ɩɪɨɛɟ 

ɮɢɥɶɬɪɚɬɚ, 

ɲɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɪɨɩɭɠɚɧɢɹ. 
% 

Ɉɛɪɚɡɟɰ ɤɟɪɚɦɢɱɟ-
ɫɤɨɝɨ ɮɢɥɶɬɪɚ ɩɪɢɜɟ-
ɡɟɧɧɵɣ ɢɡ «Ʉɨɤɞɭɦɚ-

ɥɚɤɚ» 
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ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɟɪɚɦɢɱɟɫɤɢɣ ɨɛɪɚɡɟɰ, ɩɪɢɜɟɡɟɧɧɵɣ ɢɡ 

«Ʉɨɤɞɭɦɚɥɚɤɚ», ɧɚɞɟɠɧɨ ɡɚɞɟɪɠɢɜɚɟɬ ɱɚɫɬɢɰɵ ɫ ɪɚɡɦɟɪɨɦ ɜɵɲɟ 60 ɦɤɦ. 

 

1.3. Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ 

ɉɪɨɧɢɰɚɟɦɨɫɬɶ (ɩɪɨɯɨɞɢɦɨɫɬɶ). ɉɪɨɧɢɰɚɟɦɨɫɬɶ - ɫɜɨɣɫɬɜɨ ɩɨɪɢɫɬɨɝɨ ɦɚ-

ɬɟɪɢɚɥɚ ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ ɫɟɛɹ ɠɢɞɤɨɫɬɶ ɢɥɢ ɝɚɡ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɢɥɨɠɟɧɧɨɝɨ 

ɝɪɚɞɢɟɧɬɚ ɞɚɜɥɟɧɢɹ. ɉɪɨɧɢɰɚɟɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɩɪɨɧɢɰɚɟɦɨɫɬɢ k, ɤɨɬɨɪɵɣ ɨɛɭɫɥɨɜɥɟɧ ɫɬɪɭɤɬɭɪɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɨɪɢɫɬɨ-

ɝɨ ɬɟɥɚ ɢ ɫɜɹɡɵɜɚɟɬ ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɮɨɪɦɟ (ɮɨɪɦɭɥɚ Ⱦɚɪɟɧ) ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ 

W,ɮ ɫ ɝɪɚɞɢɟɧɬɨɦ ɞɚɜɥɟɧɢɹ (ɪвɯ – ɪвыɯ)/ L ɧɚ ɩɨɪɢɫɬɨɦ ɬɟɥɟ ɬɨɥɳɢɧɨɣ l [8]:                                   (9) 
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Ⱦɥɹ ɥɚɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ ɜ ɩɨɪɚɯ ɯɚɪɚɤɬɟɪɧɚ ɥɢ-

ɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɤɨɪɨɫɬɶɸ ɮɢɥɶɬɪɚɰɢɢ ɢ ɝɪɚɞɢɟɧɬɨɦ ɞɚɜɥɟɧɢɹ. ȼɟɥɢ-

ɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚ ɷɬɨɦ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɚ ɞɥɹ ɤɚɠɞɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ ɢ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɥɢɲɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɪɢ-

ɫɬɨɝɨ ɬɟɥɚ. ɉɪɢ ɜɵɜɨɞɟ ɮɨɪɦɭɥ ɚɜɬɨɪɵ ɨɫɧɨɜɵɜɚɥɢɫɶ ɧɚ ɦɨɞɟɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟ-

ɧɢɢ ɫɬɪɭɤɬɭɪɵ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɩɨɪ, ɩɪɨɧɢɡɵɜɚɸɳɢɯ ɩɨɪɢ-

ɫɬɨɟ ɬɟɥɨ. Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɪɢɫɬɵɯ ɦɚɬɟ-

ɪɢɚɥɨɜ ɩɪɨɜɨɞɹɬ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 25283-82 (ɋɌɋɗȼ 2291-

80). 

ɉɪɨɧɢɰɚɟɦɨɫɬɶ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɫɪɚɜɧɢɜɚɬɶ ɩɨ ɜɟɥɢɱɢɧɟ ɪɚɫɯɨɞɚ 

ɝɚɡɚ ɢɥɢ ɠɢɞɤɨɫɬɢ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɱɟɪɟɡ; ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɢ. 

ɍɞɟɥɶɧɵɣ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ q ɱɢɫɥɟɧɧɨ ɪɚɜɧɵɣ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ (q = Wɮ= 

Wnɉ ) ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  

q = Q/(Fɮτ )                   (10) 

ɉɨ ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ ɩɨɥɭɱɚɸɬ ɪɚɫɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ ɜ ɜɢɞɟ ɡɚɜɢɫɢɦɨɫɬɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɱɟɪɟɡ ɦɚɬɟɪɢɚɥɚ 

ɨɬ ɝɪɚɞɢɟɧɬɚ ɞɚɜɥɟɧɢɟ ɧɚ ɧɟɦ. ɉɪɢ ɨɰɟɧɤɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɩɨɪɢɫɬɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɬɚɤɠɟ ɜɚɠɧɨ ɡɧɚɬɶ ɥɨɤɚɥɶɧɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ 

ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɢ. Ɋɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɡɚɜɢɫɢɬ 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɨɬ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɪɢɫɬɨɫɬɢ ɩɨ ɩɥɨɳɚɞɢ ɮɢɥɶ-

ɬɪɚɰɢɢ, ɬɚɤ ɤɚɤ ɞɥɹ ɨɞɧɨɝɨ ɜɢɞɚ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɝɪɚɞɢɟɧɬɟ 

ɞɚɜɥɟɧɢɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɨɛɪɚɡɰɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɩɨɪɢɫɬɨɫɬɶɸ. 

ɉɪɨɧɢɰɚɟɦɨɫɬɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɟɫɥɢ ɢɡɜɟɫɬɧɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɟɪɚ-

ɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ. ɉɨ ɡɚɞɚɧɧɨɦ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɪɨɯɨɞɢɦɨɫɬɶ 

(ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ) ɮɢɥɶɬɪ ɩɪɢ ɩɥɨɳɚɞɢ 4,15 ɦ2
 ɪɚɜɟɧ 100 ɦ3/ɦɢɧ. 
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II. ɋȼɈɃɋɌȼȺ ɄȿɊȺɆɂɑȿɋɄɈȽɈ ɎɂɅɖɌɊȺ 

2.1. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɞɥɹ ɜɨɡɞɭɲɧɵɯ 

ɤɨɦɩɪɟɫɫɨɪɨɜ 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɡɚɜɢɫɹɬ ɨɬ ɩɨɪɢɫɬɨɫɬɢ, ɜɟ-

ɥɢɱɢɧɵ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪɚ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ [9]. ȼ 

ɩɨɪɨɲɤɨɜɵɯ ɦɚɬɟɪɢɚɥɚɯ ɞɚɠɟ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɨɪɢɫɬɨɫɬɢ ɜɟɥɢɱɢɧɚ ɤɨɧɬɚɤɬɧɨɝɨ 

ɫɟɱɟɧɢɹ ɢ ɦɢɤɪɨ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɯɨɞɧɵɯ ɩɨɪɨɲɤɨɜ, ɭɫɥɨɜɢɢ ɩɪɟɫɫɨɜɚɧɢɹ, ɬɟɦɩɟɪɚ-

ɬɭɪɵ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɩɟɤɚɧɢɹ, ɩɨɫɥɟɞɭɸɳɟɣ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. ɉɨ-

ɷɬɨɦɭ ɤɟɪɚɦɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɫ ɨɞɢɧɚɤɨɜɨɣ ɩɨɪɢɫɬɨɫɬɶɸ ɦɨɝɭɬ ɢɦɟɬɶ ɫɜɨɣɫɬɜɚ, 

ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɳɢɟɫɹ ɧɟ ɬɨɥɶɤɨ ɨɬ ɫɜɨɣɫɬɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɩɚɤɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɢ ɨɬ ɫɜɨɣɫɬɜ ɩɨɪɢɫɬɵɯ ɢɡɞɟɥɢɣ, ɧɨ ɪɚɡɥɢɱɧɨ ɢɡɝɨɬɨɜɥɟɧɧɵɯ. 

ȿɫɥɢ ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɟɪɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ 

ɢɡɦɟɧɟɧɢɸ ɮɨɪɦɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɢɯ ɫɢɥ, ɬɨ ɜ ɫɥɭɱɚɟ ɩɨɪɨɲɤɨɜɵɯ ɦɚɬɟɪɢɚ-

ɥɨɜ ɨɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜ ɨɫɧɨɜɧɨɦ ɜɟɥɢɱɢɧɭ ɢ ɩɪɨɱɧɨɫɬɶ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɱɚɫɬɢ-

ɰɚɦɢ ɫɩɟɤɲɟɝɨɫɹ ɩɨɪɨɲɤɚ. ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ, ɪɚɡɪɭɲɟɧɢɟ ɢɯ ɩɪɨɢɫ-

ɯɨɞɹɬ ɤɚɤ ɩɨ ɝɪɚɧɢɰɚɦ ɡɟɪɟɧ, ɬɚɤ ɢ ɩɨ ɫɚɦɢɦ ɡɟɪɧɚɦ. ȼ ɫɥɭɱɚɟ ɠɟ ɤɟɪɚɦɢɱɟɫɤɢɯ 

ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɪɭɲɟɧɢɟ ɩɨɱɬɢ ɜɫɟɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɤɨɧɬɚɤɬɧɵɦ ɝɪɚɧɢɰɚɦ. ɇɚ 

ɜɟɥɢɱɢɧɭ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɬɚɤɠɟ ɪɚɡɦɟɪ ɢ ɮɨɪ-

ɦɚ ɩɨɪ. 

2.1.1. ɉɪɨɱɧɨɫɬɶ 

Ɉɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɪɢ ɨɰɟɧɤɟ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ ɹɜ-

ɥɹɟɬɫɹ ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪɚɡɪɭɲɟɧɢɹ 

ɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɯ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

ɩɨɪɢɫɬɵɟ ɢɡ ɩɥɚɫɬɢɱɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ (ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ, ɮɢɥɶɬɪɨɜɵɟ ɢ ɝɚ-

ɡɨɩɪɨɧɢɰɚɟɦɵɟ, ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ, ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɟ ɢ ɬ. ɞ.) ɢ ɩɨɪɢɫɬɵɟ ɢɡ ɦɚɥɨ 

ɩɥɚɫɬɢɱɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ (ɬɭɝɨɩɥɚɜɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɝɟɪɦɟɬɵ, ɬɜɟɪɞɵɟ ɫɩɥɚɜɵ ɢ 

ɬ. ɩ.). ɍ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɦɚɬɟɪɢɚɥɨɜ ɫɧɢɠɟɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɪɭɝɢɯ ɫɜɨɣɫɬɜ ɨɛɭ-

ɫɥɨɜɥɢɜɚɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧɚɥɢɱɢɟɦ ɜ ɧɢɯ ɫɥɭɱɚɣɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨɪ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɚɫɬɧɨɟ 

ɨɬɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɧɨɦɢɧɚɥɶɧɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟ-

ɧɢɹ ɨɛɪɚɡɰɚ. Ɍɚɤ ɤɚɤ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɩɨɪɢɫɬɵɯ ɨɛɪɚɡɰɨɜ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɲɟɣɤɚ 

ɩɨɱɬɢ ɧɟ ɨɛɪɚɡɭɟɬɫɹ, ɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɨɬɨɪɭɸ ɜɵɞɟɪɠɢɜɚɟɬ ɨɛɪɚɡɟɰ, 

ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɡɪɭɲɚɸɳɟɣ ɧɚɝɪɭɡɤɨɣ. 

ɋɪɚɜɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɪɚɡɪɭɲɚɸɳɟɣ ɧɚɝɪɭɡɤɢ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɩɪɟɞɟ-

ɥɨɦ ɩɪɨɱɧɨɫɬɢ ɤɨɦɩɚɤɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɬɨɝɨ ɠɟ ɫɨɫɬɚɜɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɩɨɪɢ-

ɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɷɬɚ ɜɟɥɢɱɢɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɩɨɪɢɫɬɨɫɬɶɸ 

Ⱦɥɹ ɢɫɩɵɬɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɧɚ ɪɚɡɪɵɜ, 

ɪɚɫɬɹɠɟɧɢɢ ɢ ɧɚ ɫɠɚɬɢɢ ɛɵɥɢ ɜɵɪɟɡɚɧɵ ɨɛɪɚɡɰɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɟ ɫ ɪɚɡ-

ɦɟɪɚɦɢ 5,5x12x30 ɦɦ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ. 

 

2.1.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɱɧɨɫɬɢ 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɩɪɟɫɫɨɜɨɤ, ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ ɢɡɝɨɬɨɜ-

ɥɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢ ɤɚɨɥɢɧɚ, ɩɨɪɨɲɤɨɜ ɫɩɥɚɜɨɜ ɢ ɩɨɪɨɲɤɨɜɵɯ 

ɫɦɟɫɟɣ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ȽɈɋɌ 25282—82 (ɋɌ ɋɗȼ 2288—80). Ɇɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɩɪɟɫɫɨɜɤɢ ɢ ɢɫɩɵɬɚɧɢɢ ɟɟ ɩɨɩɟɪɟɱɧɵɦ ɢɡɝɢɛɨɦ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨ 

ɜɨɡɪɚɫɬɚɸɳɟɣ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɧɚɝɪɭɡɤɟ. ɉɪɟɫɫɨɜɤɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɞɥɢɧɭ 30, 

ɲɢɪɢɧɭ 12 ɢ ɜɵɫɨɬɭ 5,5-6,5 ɦɦ. ɉɥɨɬɧɨɫɬɶ ɩɪɟɫɫɨɜɤɢ ɜɵɛɢɪɚɸɬ, ɢɫɯɨɞɹ ɢɡ ɩɥɨɬ-

ɧɨɫɬɢ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɪɟɲɚɸɳɟɝɨ ɭɫɢɥɢɹ ɩɪɟɫɫɨɜɤɢ ɟɟ ɩɨɦɟɲɚɸɬ ɜ ɭɫɬɪɨɣɫɬɜɨ 

ɞɥɹ ɢɡɝɢɛɚ (ɪɢɫ. 6) ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɚ ɥɟɠɚɥɚ ɧɚ ɨɩɨɪɧɵɯ ɪɨɥɢɤɚɯ ɩɨɜɟɪɯ-

ɧɨɫɬɶɸ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɩɪɟɫɫɨɜɚɧɢɹ. ɇɚɝɪɭɠɟɧɢɟ ɩɪɨɜɨɞɹɬ ɫ 

ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 10 ɫ. 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɟɫɫɨɜɨɤ ɩɪɢ ɢɡɝɢɛɟ, ɤɝ/ɦɦ" ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

σɢɡɝ= 3ɪL/(2l
2
b)                        (11) 

ɝɞɟ ɪ - ɪɚɡɪɟɲɚɸɳɟɟ ɭɫɢɥɢɟ, ɇ; L - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ, ɦɦ; l – ɜɵɫɨɬɚ 

ɩɪɟɫɫɨɜɤɢ, ɦɦ; b – ɲɢɪɢɧɚ ɩɪɟɫɫɨɜɤɢ, ɦɦ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

 

Ɋɢɫ. 6. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɝɪɭɠɟɧɢɹ ɩɪɟɫɫɨɜɨɤ: 
1 - ɧɚɝɪɭɡɨɱɧɵɣ ɪɨɥɢɤ; 2 - ɨɩɨɪɧɵɣ ɪɨɥɢɤ; 3 - ɧɚɠɢɦɧɚɹ ɩɥɢɬɚ 

 

ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɬ ɧɚ ɬɪɟɯ ɨɛɪɚɡɰɚɯ. Ɂɚ ɜɟɥɢɱɢɧɭ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 

ɧɚɝɢɛɟ ɩɪɢɧɢɦɚɸɬ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɪɟɯ ɢɫɩɵɬɚɧɢɣ. 

Ⱦɥɹ ɫɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɢɡɞɟɥɢɣ ɢɡ ɩɨɪɢɫɬɵɯ ɩɪɨɧɢɰɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ-

ɦɟɧɹɸɬ ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɡɪɵɜ. ɂɫɩɵɬɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɚɜɥɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɧɚɫɬɭɩɚɟɬ ɪɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɨɜ, ɩɪɨɜɨɞɹɬ ɧɚ ɫɬɟɧɞɟ, ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 7. ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɟɦɤɨɫɬɢ ɞɥɹ ɠɢɞɤɨɫɬɢ 1, ɩɨɪɲɧɟɜɨɝɨ ɧɚɫɨɫɚ 2, ɷɥɟɤ-

ɬɪɨɞɜɢɝɚɬɟɥɹ 3, ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɫ ɦɢɤɪɨɩɟɪɟɤɥɸɱɚɬɟɥɟɦ 9. ɬɪɟɯɯɨɞɨɜɨɝɨ ɡɨɥɨɬɧɢɤɚ 

ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɦ 10 ɢ ɪɟɥɟ 11, ɦɚɧɨɦɟɬɪɚ 5, ɫɦɟɧɧɨɣ ɧɚɫɚɞɤɢ 6, ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ 

ɨɛɪɚɡɰɚ ɢɫɩɵɬɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɞɨɡɢɪɭɸɳɟɝɨ ɜɟɧɬɢɥɹ ɫɛɪɨɫɚ 4 ɞɥɹ ɪɟɝɭɥɢɪɨɜɚ-

ɧɢɹ ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚɧɢɹ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɧɚɫɚɞɤɟ, ɩɪɢɛɨɪɚ 8, ɪɟɝɢɫɬɪɢɪɭ-

ɸɳɟɝɨ ɞɚɜɥɟɧɢɟ, ɢ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ 7. 

ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɠɢɞɤɨɫɬɶ ɧɚɫɨɫɨɦ ɩɨɞɚɸɬ ɜ ɧɚɫɚɞɤɭ ɜɧɭɬɪɶ, ɪɟɡɢɧɨɜɨɣ ɨɛɨ-

ɥɨɱɤɢ, ɤɨɬɨɪɚɹ, ɪɚɫɲɢɪɹɹɫɶ, ɪɚɜɧɨɦɟɪɧɨ ɞɚɜɢɬ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢɫ-

ɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɋɚɡɪɭɲɟɧɢɹ ɷɥɟɦɟɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɪɟɡɤɨɦɭ ɩɚɞɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦ, ɱɬɨ ɮɢɤɫɢɪɭɟɬɫɹ ɦɚɧɨɦɟɬɪɨɦ 5 ɢ ɫɚ-

ɦɨɩɢɲɭɳɢɦ ɩɪɢɛɨɪɨɦ 8. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɪɢɫɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 40 ɥ ɜɧɭɬɪɟɧɧɢɦ 34 ɦɦ, ɜɵɫɨɬɨɣ ɨɝ 50 ɞɨ 500 

ɦɦ ɩɪɢ ɪɚɡɪɭɲɚɸɳɟɦ ɞɚɜɥɟɧɢɢ ɞɨ 10 Ɇɉɚ. 
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Ɋɢɫ. 7. ɋɯɟɦɚ ɫɬɟɧɞɚ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɪɚɡɪɵɜ ɨɛɪɚɡɰɨɜ ɩɨɪɢɫɬɵɯ 

ɦɚɬɟɪɢɚɥɨɜ 

ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɧɚ ɪɚɡɪɵɜ ɞɢɫɤɨɜɵɯ ɨɛɪɚɡɰɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ, ɩɨɤɚɡɚɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 8. 

ɂɫɩɵɬɭɟɦɵɣ ɨɛɪɚɡɟɰ 4 ɢ ɪɟɡɢɧɨɜɭɸ ɧɚɤɥɚɞɤɭ 3 ɡɚɠɢɦɚɸɬ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ 1 

ɢ ɝɚɣɤɨɣ 2. ɀɢɞɤɨɫɬɶ ɨɬ ɝɢɞɪɨɫɢɫɬɟɦɟ ɫɬɟɧɞɚ ɩɨɞɚɸɬ ɜ ɤɨɪɩɭɫ ɫ ɞɚɜɥɟɧɢɟɦ ɪ 

ɩɥɚɜɧɨ ɩɨɜɵɲɚɸɳɢɦɫɹ ɞɨ ɞɚɜɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɨɛɪɚɡɰɚ ɢɫ-

ɩɵɬɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

Ɋɢɫ. 8. ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɡɪɵɜ ɞɢɫɤɨɜɵɯ ɨɛɪɚɡɰɨɜ 

2.1.3. Ɍɜɟɪɞɨɫɬɶ 

ɂɡɭɱɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɩɨ ɯɚɪɚɤɬɟɪɭ ɟɟ ɢɡɦɟ-

ɧɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɨɛɪɚɛɨɬɤɢ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɦɧɨɝɢɯ ɫɜɨɣɫɬɜɚɯ ɤɟɪɚ-
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ɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɞɧɚɤɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɨɜɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɭ ɩɨɪɢɫɬɵɯ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɬɜɟɪɞɨɫɬɶɸ ɢ ɩɪɟɞɟɥɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɬɹ-

ɠɟɧɢɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. Ⱦɥɹ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɬɜɟɪɞɨɫɬɶ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ 

ɫɢɥ ɫɜɹɡɢ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ, ɩɥɨɬɧɨɫɬɢ ɢ ɫɬɟɩɟɧɢ ɩɪɨɱɧɨɫɬɢ ɱɚɫɬɢɰ ɜ ɦɟɫɬɟ ɢɫɩɵ-

ɬɚɧɢɹ. ɉɨɷɬɨɦɭ ɞɥɹ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɬɜɟɪɞɨɫɬɢ ɧɟɥɶɡɹ ɫɭɞɢɬɶ ɞɚɠɟ ɩɪɢɛɥɢɡɢ-

ɬɟɥɶɧɨ ɨ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɨɛɥɚɞɚɟɬ ɧɢɡɤɨɣ ɬɜɟɪɞɨɫɬɶɸ, ɩɨɷɬɨɦɭ 

ɩɪɢ ɟɟ ɨɩɪɟɞɟɥɟɧɢɢ ɧɚ ɩɪɢɛɨɪɟ Ȼɪɢɧɟɥɹ ɩɪɢɦɟɧɹɸɬ ɦɚɥɵɟ ɧɚɝɪɭɡɤɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɵɪɟɡɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɤɟɪɚɦɢ-

ɱɟɫɤɨɝɨ ɮɢɥɶɬɪɟ ɩɪɢɜɟɡɟɧɧɨɝɨ ɢɡ «Ʉɨɤɞɭɦɚɥɚɤɚ» ɩɪɢɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3. 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɛɪɚɡɰɨɜ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ 

ɉɨɤɚɡɚɬɟɥɢ ɂɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 
ɪɚɡɪɵɜɟ 

ɤȽ/ɦɦ 6-10 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ 

ɤȽ/ɦɦ2 5-3 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 
ɫɠɚɬɢɢ 

ɤȽ/ɫɦ 40-50 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɩɪɢ 
ɫɠɚɬɢɢ 

ɤȽ/ɦɦ Ⱦɨ 9 

ɍɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ ɤȽ ɫɦ/ɦɦ2 8-12 

Ɍɜɟɪɞɨɫɬɶ ɩɨ Ȼɪɢɧɟɥɥɸ ɤ Ƚ/ɦɦ' 25-40 

 

2.2. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɦɚɬɟɪɢɚɥɚ ɮɢɥɶɬɪɚ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ 

2.2.1. Ɇɟɬɨɞɵ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɏɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɯɢɦɢɱɟɫɤɢɦɢ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵ-

ɦɢ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. 

ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ. ȼ ɷɬɢɯ ɦɟɬɨɞɚɯ ɢɫɩɨɥɶɡɭɸɬ ɯɢɦɢɱɟɫɤɨɟ ɜɡɚ-

ɢɦɨɞɟɣɫɬɜɢɟ ɜɟɳɟɫɬɜ. ɉɪɨɜɨɞɹɬ ɯɢɦɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ ɦɟɠɞɭ ɜɟɳɟɫɬɜɨɦ ɢ ɪɟɚ-

ɝɟɧɬɨɦ ɢ ɧɚɛɥɸɞɚɸɬ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ – ɨɛɪɚɡɨɜɚɧɢɟ ɨɫɚɞɤɨɜ, ɨɤɪɚɲɟɧɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ, ɝɚɡɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɡɚɩɚɯɨɦ. ɉɨ ɚɧɚɥɢɬɢɱɟɫɤɨɦɭ ɷɮɮɟɤɬɭ ɦɨɠɧɨ 
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ɭɫɬɚɧɨɜɢɬɶ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɜɟɳɟɫɬɜɚ ɢɥɢ ɦɚɬɟɪɢɚɥɚ, ɬ. ɟ. ɩɪɨɜɟɫɬɢ ɤɚɱɟɫɬɜɟɧɧɵɣ 

ɚɧɚɥɢɡ. ɉɪɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɯɢɦɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɜɡɜɟɲɢɜɚɸɬ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ 

ɨɫɚɞɨɤ ɢɥɢ ɢɡɦɟɪɹɸɬ ɨɛɴɟɦ ɪɟɚɝɟɧɬɚ, ɞɨɛɚɜɥɟɧɧɨɝɨ ɤ ɪɚɫɬɜɨɪɭ ɜɟɳɟɫɬɜɚ ɞɨ ɨɤɨɧ-

ɱɚɧɢɹ ɪɟɚɤɰɢɢ (ɢɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɢɧɞɢɤɚɬɨɪɚ). ɉɨ ɨɛɴɟɦɭ ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ ɢɥɢ 

ɦɚɫɫɟ ɨɫɚɞɤɚ, ɡɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ. 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ. ɂɧɫɬɪɭɦɟɧɬɚɦɢ ɧɚɡɵɜɚɸɬ ɫɩɟɰɢɚɥɶ-

ɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɡɦɟɪɹɬɶ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɟ-

ɳɟɫɬɜ. 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɦɟɬɨɞɵ ɞɟɥɹɬ ɧɚ ɮɢɡɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ. ȼ ɮɢ-

ɡɢчɟɫкɢɯ ɦɟɬɨɞɚɯ ɢɡɦɟɪɹɸɬ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ. Ʉɚɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ 

ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɮɢɡɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɨɤɪɚɫɤɟ, ɫɩɟɤɬɪɚɦ ɩɨɝɥɨ-

ɳɟɧɢɹ ɢ ɞɪɭɝɢɦ ɫɜɨɣɫɬɜɚɦ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɜɟɳɟɫɬɜ. ɉɪɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɚɧɚ-

ɥɢɡɟ ɮɢɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɢɡɦɟɪɹɸɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɟ-

ɳɟɫɬɜ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɤɨɥɢɱɟɫɬɜɚ. Ɉɛɵɱɧɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɤɪɚɫɤɢ, ɭɝɨɥ 

ɩɪɟɥɨɦɥɟɧɢɹ ɪɚɫɬɜɨɪɚ, ɜɟɥɢɱɢɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɪɚɫ-

ɬɜɨɪ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫɜɹɡɚɧɵ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɜɟɳɟɫɬɜɚ; ɷɬɭ ɡɚɜɢɫɢɦɨɫɬɶ ɢɫɩɨɥɶ-

ɡɭɸɬ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ. 

Фɢɡɢкɨ-ɯɢɦɢчɟɫкɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɨɛɴɟɞɢɧɹɸɬ ɮɢɡɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜɚ. ȼ ɷɬɢɯ ɦɟɬɨɞɚɯ ɩɪɨɜɨɞɹɬ ɯɢɦɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ ɫ ɜɟɳɟɫɬɜɨɦ ɢ 

ɪɟɡɭɥɶɬɚɬ ɪɟɚɤɰɢɢ ɧɚɛɥɸɞɚɸɬ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ. ɉɪɢ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤ-

ɰɢɢ ɢɡɦɟɧɹɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɵ, ɧɚɩɪɢɦɟɪ, ɩɨɹɜɥɹɟɬɫɹ 

ɨɤɪɚɲɟɧɧɵɣ ɩɪɨɞɭɤɬ. ɂɡɦɟɪɢɜ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜ ɦɨɦɟɧɬ ɢɥɢ ɩɨɫɥɟ ɩɪɨɜɟɞɟ-

ɧɢɹ ɪɟɚɤɰɢɢ, ɨɩɪɟɞɟɥɹɸɬ ɥɢɛɨ ɦɨɦɟɧɬ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɪɟɚɤɰɢɢ, ɥɢɛɨ ɤɨɥɢɱɟɫɬɜɨ 

ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɩɪɨɞɭɤɬɚ. 

2.3. Ʉɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ 

Ⱥɝɪɟɫɫɢɜɧɵɟ ɠɢɞɤɨɫɬɢ, ɚ ɢɧɨɝɞɚ ɢ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɤɨɪɪɨ-

ɡɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɪ ɢ ɦɟɠɱɚɫɬɢɱɧɵɟ ɤɨɧɬɚɤɬɵ ɤɟɪɚɦɢɱɟɫɤɢɯ 

ɮɢɥɶɬɪɨɜ. ɉɨ ɯɚɪɚɤɬɟɪɭ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɨɬɥɢ-

ɱɚɸɬɫɹ ɨɬ ɤɨɦɩɚɤɬɧɵɯ ɬɟɥ ɬɨɝɨ ɠɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɨɦɩɚɤɬɧɨ-
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ɝɨ ɬɟɥɚ, ɤɨɪɪɨɡɢɨɧɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɤɨɬɨɪɨɝɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩɨɜɟɪɯ-

ɧɨɫɬɢ, ɤɨɪɪɨɡɢɹ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɩɪɨɬɟɤɚɟɬ ɩɨ ɜɫɟɦɭ ɩɨɪɨɜɨɦɭ ɨɛɴɟɦɭ. 

ɂɡ ɨɛɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ɤɟɪɚɦɢɱɟɫɤɢɯ 

ɮɢɥɶɬɪɨɜ ɧɢɠɟ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɟɟ ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɱɟɦ ɭ ɤɨɦɩɚɤɬɧɵɯ ɬɟɥ. 

ɉɨɜɟɪɯɧɨɫɬɶ ɩɨɪ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɨɞɧɨɪɨɞɧɚ, ɱɬɨ ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɢɧɬɟɧ-

ɫɢɜɧɨɣ ɤɨɪɪɨɡɢɢ. ɉɪɢ ɤɨɪɪɨɡɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɭɸɳɢɯ 

ɦɚɬɟɪɢɚɥɨɜ ɜɨɡɧɢɤɚɸɬ ɡɚɬɪɭɞɧɟɧɢɹ ɜ ɜɵɛɨɪɟ ɩɨɤɚɡɚɬɟɥɹ ɤɨɪɪɨɡɢɢ. ɉɪɢɦɟɧɹɟɦɵɣ 

ɞɥɹ ɧɟɩɨɪɢɫɬɵɯ ɤɟɪɚɦɢɤɨɜ ɦɟɬɨɞ ɨɰɟɧɤɢ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ ɨɛɪɚɡɰɚ ɩɪɢ ɤɨɪɪɨɡɢɢ 

ɨɤɚɡɵɜɚɟɬɫɹ ɞɥɹ ɩɨɪɢɫɬɵɯ ɨɛɴɟɤɬɨɜ ɜɟɫɶɦɚ ɧɟɬɨɱɧɵɦ ɢɡ-ɡɚ ɬɪɭɞɧɨɫɬɢ ɭɞɚɥɟɧɢɹ 

ɩɪɨɞɭɤɬɨɜ ɤɨɪɪɨɡɢɢ ɢɡ ɩɨɪ. Ʉɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ ɨɰɟ-

ɧɢɜɚɟɬɫɹ ɞɟɫɹɬɢɛɚɥɥɶɧɨɣ ɲɤɚɥɨɣ ɩɨ ȽɈɋɌ 9.908-85 (ɬɚɛɥ. 4). 

Ɍɚɛɥɢɰɚ 4. 

Ɉɰɟɧɤɢ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ ȽɈɋɌ 9.908-85 

Ƚɪɭɩɩɚ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ 

ɦɚɬɟɪɢɚɥɨɜ 

ɋɤɨɪɨɫɬɶ 

ɤɨɪɪɨɡɢɢ. 
ɦɦ/ɝɨɞ. 

Ȼɚɥɥ 

I ɋɨɜɟɪɲɟɧɧɨ ɫɬɨɣɤɢɟ 0,001 1 

II ȼɟɫɶɦɚ ɫɬɨɣɤɢɟ 
0,001….0,005 

0,005….0,010 

2 

3 

III ɋɬɨɣɤɢɟ 
0,01….0,050 

0,05….0.10 

4 

5 

IV ɍɦɟɪɟɧɧɨ-ɫɬɨɣɤɢɟ 
0,10….0.50 

0,50….1,0 

6 

7 

V Ɇɚɥɨɫɬɨɣɤɢɟ 
0,10….5.0 

5,0….10,0 

8 

9 

VI ɇɟɫɬɨɣɤɢɟ 10 10 

2.4. Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɟ ɩɨɪɢɫɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟɦ ɦɟɫɬɧɨɝɨ ɫɵɪɶɹ 

ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɺɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɦɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟ-

ɧɢɹ ɮɢɥɶɬɪɨɜ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢ ɤɚɨɥɢɧɚ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɩɨɪɨɲɤɢ  ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢ ɤɚɨɥɢɧɚ ɜ 

ɫɨɨɬɧɨɲɟɧɢɢ 10:1 ɫɦɟɲɢɜɚɸɬɫɹ ɜ ɲɚɪɨɜɨɣ ɦɟɥɶɧɢɰɟ. ɉɨɫɥɟ ɫɬɚɞɢɢ ɫɦɟɲɢɜɚɧɢɹ 

ɝɨɬɨɜɚɹ ɩɨɪɨɲɤɨɜɚɹ ɦɚɫɫɚ ɩɪɨɯɨɞɢɬ ɩɪɨɰɟɫɫ ɩɪɟɫɫɨɜɚɧɢɹ ɜ ɩɪɟɫɮɨɪɦɚɯ. 
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ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɮɢɥɶɬɪɵ ɩɪɨɯɨɞɹɬ ɫɭɲɤɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 400-800 
0ɋ ɝɞɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɞɺɬ ɩɪɨɰɟɫɫ ɫɬɪɭɤɬɭɪɚɨɛɪɚɡɨɜɚɧɢɹ. 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɩɨɦ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ – ɫɩɟɤɚɧɢɟ. ɉɪɨɰɟɫɫ ɫɩɟɤɚɧɢɹ 

ɜɟɞɺɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1200-1300 
0ɋ ɜ ɬɟɱɟɧɢɢ 50 ɦɢɧɭɬ.  Ɏɢɥɶɬɪɵ ɩɨɞɜɟɪɝɚɸɬ 

ɩɨɫɬɟɩɟɧɧɨɦɭ ɨɯɥɚɠɞɟɧɢɸ ɞɨ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɨɡɞɭɯɟ ɜ ɬɟɱɟɧɢɟ 60 

ɦɢɧ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 

 

Ɋɢɫ. 9. Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɟ ɩɨɪɢɫɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟɦ ɦɟɫɬɧɨɝɨ ɫɵɪɶɹ  
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III. ɊȺɋɑЁɌ ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɈȻɈɊɍȾɈȼȺɇɂə ȾɅə ɉɊɈɂɁ-

ȼɈȾɋɌȼȺ ɎɂɅɖɌɊȺ 

 

3.1. Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɩɟɱɢ 

Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɩɟɱɢ ɫɜɨɞɢɬɶɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɫɯɨɞɚ ɬɟɩɥɚ, ɦɨɳɧɨɫɬɢ ɩɟ-

ɱɢ ɢ ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ. [10] 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

. .ɧɚɝɪ ɧɚɝɪ ɦɟ ɤɥ ɬ ɭ ɤ ɚ ɧ ɩɨɬQ Q Q    , ȼɬ 

.ɧɚɝɪ ɦɟQ
- ɬɟɩɥɨ ɢɞɭɳɟɟ ɧɚ ɧɚɝɪɟɜ ɦɚɬɟɪɢɚɥɚ, ȼɬ; 

ɤɥQ  - ɬɟɩɥɨ, ɬɟɪɹɟɦɨɟ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɱɟɪɟɡ ɤɥɚɞɤɭ ɩɟɱɢ, ȼɬ; 

3.1.1. Ɍɟɩɥɨ ɢɞɭɳɟɟ ɧɚ ɧɚɝɪɟɜ ɦɚɬɟɪɢɚɥɚ 

.ɧɚɝɪ ɦɟQ
= G (

ɤ ɧ
ɦ ɦt t ) ɦɋ ,ȼɬ, ɝɞɟ 

G – ɦɚɫɫɚ ɫɚɞɤɢ ɩɟɱɢ, ɤɝ; 
ɤ ɧ
ɦ ɦt t  - ɤɨɧɟɱɧɚɹ ɢ ɧɚɱɚɥɶɧɚɹ ɫɪɟɞɧɟɦɚɫɫɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɬɚɥɥɚ, ɫɨɫɬɚɜɥɹ-

ɟɬ 950 ɋ  ɢ 20 ɋ ; 

ɦɋ  = 0,544 ɤȾɠ/ɤɝ Ʉ, ɫɪɟɞɧɹɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɟɬɚɥɥɚ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 

ɨɬ 
ɤ ɧ
ɦ ɦt t ;. 

G = 3  12 = 36 ɤɝ, ɝɞɟ 

3 – ɤɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɚ ɜ ɫɚɞɤɟ, g = 12 ɤɝ – ɜɟɫ ɨɞɧɨɣ ɞɟɬɚɥɢ; 

.ɧɚɝɪ ɦɟQ
= 36  (950 - 20)  0,544 = 18213 ȼɬ. 

3.1.2. Ɍɟɩɥɨ ɬɟɪɹɟɦɨɟ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɱɟɪɟɡ ɤɥɚɞɤɭ ɩɟɱɢ 

ɤɥQ  = ɤɥq  ɤɥF , ȼɬ, ɝɞɟ 

ɤɥq  - ɭɞɟɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɤɥɚɞɤɭ, ɤȼɬ/ 2ɦ ; 

ɤɥF  - ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɬɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɚɞɤɢ, 2ɦ ; 

ɤɥq  = 4 5( )t t  , ȼɬ/ 2ɦ  

ɂɡ ɫɩɪɚɜɨɱɧɢɤɚ ɜɵɛɢɪɚɟɦ ɦɚɬɟɪɢɚɥ ɞɥɹ ɮɭɬɟɪɨɜɤɢ, ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɞɥɹ 

ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɢɫɩɨɥɶ-
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ɡɭɟɦɚɹ ɫɪɟɞɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɪɟ-

ɞɚ ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɚɹ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɚɡɨɜɨɣ ɰɟɦɟɧɬɚɰɢɢ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɮɭɬɟɪɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɥɨɟɜ, ɤɚɠɞɵɣ ɫɥɨɣ ɜɵɛɢ-

ɪɚɟɬɫɹ ɩɨ ȽɈɋɌ 21736 – 76. 

ɉɟɪɜɵɣ ɫɥɨɣ: ɤɟɪɚɦɨ – ɩɟɪɥɢɬɨɜɨɟ ɢɡɞɟɥɢɟ Ʉɉ – 350, ɜɬɨɪɨɣ ɫɥɨɣ: ɲɚɦɨɬ-

ɧɵɣ ɥɟɝɤɨɜɟɫ ɒɅ – 0,4, ɬɪɟɬɢɣ ɫɥɨɣ: ɤɨɪɭɧɞɨɜɵɣ ɥɟɝɤɨɜɟɫ ɄɅ – 1,3. Ʉɨɠɭɯ - ɭɝ-

ɥɟɪɨɞɢɫɬɚɹ ɫɬɚɥɶ. Ɋɚɡɦɟɪ ɢ ɮɨɪɦɚ ɤɚɠɞɨɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ȽɈɋɌ 8691 - 58. 

ɗɫɤɢɡ ɮɭɬɟɪɨɜɤɢ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 10. 

 
 

Ɋɢɫ. 10. ɗɫɤɢɡ ɮɭɬɟɪɨɜɤɢ 

1ɦɚɤɫt
= 1300 ɋ ; 1  = 0,087 + 0,186 

310 ɫɪt
 ȼɬ/ɦ ɋ  

2ɦɚɤɫ
t

= 1150 ɋ ; 2  = 0,100 + 0,296 
310 ɫɪt

 ȼɬ/ɦ ɋ  

3ɦɚɤɫ
t

= 800 ɋ ; 3  = 0,710 – 0,118 
310 ɫɪt

 ȼɬ/ɦ ɋ  

ɇɚɡɧɚɱɚɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ 

1t  = 1000 ɋ  ɢ 4t  = 100 ɋ . 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ   ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 4t  = 100 ɋ  

ɩɨ ɪɢɫɭɧɤɭ. 

  = 14,8 ɤȼɬ/ 2ɦ ɋ ; 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ 1 2ɦ  ɫɬɟɧɤɢ: 

ɤɥq  = 14,8 (100 - 20) = 1184 ȼɬ/ 2ɦ . 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɬɟɪɢɚɥɨɜ ɮɭ-

t =1004

t =6503

t1=1000t =205

t =8002

·

·

·

·

·

q

Ʉɉ-350ɒɅ-0,4ɄɅ-1,3

Ʉ
ɨɠ

ɭ ɯ

150 115 75
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ɬɟɪɨɜɚɧɧɨɣ ɫɬɟɧɤɢ ɧɚɡɧɚɱɚɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɝɪɚɧɢɰɵ ɦɟɠɞɭ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɫɥɨ-

ɟɦ 2t  = 800 ɋ , ɚ ɦɟɠɞɭ ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ 3t  = 650 ɋ . 

Ɉɩɪɟɞɟɥɹɟɦ ɬɟɪɦɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɨɟɜ ɩɨ: 

1 2
1

t t

q
R




 

1000 800
0.169

1184


 

 ɋ /ȼɬ; 

2 3
2

800 650
0.127

1184

t t

q
R

 
  

 ɋ /ȼɬ; 

3 4

3

650 100
0.465

1184

t t

q
R

 
  

 ɋ /ȼɬ. 

ɇɚɯɨɞɢɦ ɫɪɟɞɧɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɥɨɟɜ ɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 

ɧɢɦ ɫɪɟɞɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ: 

1

1000 800
900

2
ɫɪt


 

 ɋ ; 

2

800 650
725

2
ɫɪt


 

 ɋ ; 

3

650 100
375

2
ɫɪt


 

 ɋ , 

1 0.087 0.000186 900 0.2544ɫɪ    
 ȼɬ/ɦ ɋ ; 

2 0.100 0.000297 725 0.3146ɫɪ    
 ȼɬ/ɦ ɋ ; 

3 0.710 0.000118 375 0.666ɫɪ    
 ȼɬ/ɦ ɋ . 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ ɬɨɥɳɢɧɵ ɫɥɨɟɜ ɩɨ ɮɨɪɦɭɥɟ: 
=R  , 

1 =0.169 0.2544=0.06p  ɦ; 2 =0.127 0.3146=0.11p   ɦ;  

3 =0.465 0.666=0.146p   ɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ ɧɚɡɧɚɱɚɟɦ ɬɨɥɳɢɧɵ ɫɥɨɟɜ: 

1 =0.075p  ɦ, 2 =0.115p  ɦ, 3 =0.150p ɦ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɬɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɚɞɤɢ: ɤɥF  

ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 11. 
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Ɋɢɫ. 11. Ɋɚɡɦɟɪ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ  

ɤɥF  = 

2

. . 2
2

ɩɨɜ ɰɢɥ
D

F Dh
  
 
 

 
                        (          )                     

ɤɥQ  = 1184 2,355 = 2788,32 ȼɬ. 

3.1.3. Ɋɚɡɥɢɱɧɵɟ ɧɟɭɱɬɟɧɧɵɟ ɩɨɬɟɪɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 

.ɧ ɩɨɬQ  = 10% ( . . .ɧɚɝɪ ɦɟ ɤɥ ɬ ɭ ɤ ɚQ Q Q Q  
), ɤȼɬ 

.ɧ ɩɨɬQ  = 0,01  (18213 + 2788,32) = 2100,1 ȼɬ. 

.ɧɚɝɪ ɦɟQ
 = 18213 + 2788,32 + 2100,1 =23101,42 ȼɬ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɯɨɞɹɳɟɝɨ ɬɟɩɥɚ: 

ɩɪɢɯɨɞQ 
1,2   .ɧɚɝɪ ɦɟQ , ɤȼɬ 

ɩɪɢɯɨɞQ 
1,2   18213 = 21855,6 = 21,9 ɤȼɬ 

3.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɟɱɢ   .ɧɚɝɪ ɦɟQ          , ɝɞɟ  

.ɧɚɝɪ ɦɟQ
 - ɬɟɩɥɨ ɢɞɭɳɟɟ ɧɚ ɧɚɝɪɟɜ ɦɟɬɚɥɥɚ, ȼɬ;      - ɨɛɳɢɣ ɪɚɫɯɨɞ ɬɟɩɥɚ, ȼɬ, ɨɩɪɟɞɟɥɟɧɵ ɪɚɧɟɟ.                            
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3.3. Ɋɚɫɱɟɬ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 

Ⱦɥɹ ɲɚɯɬɧɨɣ ɩɟɱɢ ɜ ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 

ȽɈɋɌ 2615 – 54, ɜɵɛɢɪɚɟɦ ɥɟɧɬɭ ɢɡ ɫɬɚɥɢ ɏ15ɇ60, ɲɢɪɢɧɚ (ɜ) ɯ ɬɨɥɳɢɧɚ (ɚ): 20 ɯ 

2 ɦɦ (ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ), ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɦɟɧɟɧɢɹ 800 – 1300 ɋ . 

Ɋɚɫɫɱɢɬɚɟɦ ɬɨɥɳɢɧɭ ɥɟɧɬɵ: 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɟɧɬɵ ɬɨɥɳɢɧɨɣ ɚ ɦɦ ɢ ɲɢɪɢɧɨɣ ɜ ɦɦ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚ-

ɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɨɬɧɨɲɟɧɢɟ ɲɢɪɢɧɵ ɤ ɬɨɥɳɢɧɟ m = ɜ / ɚ = 8…12, ɩɪɢɧɢɦɚɟɦ ɡɧɚ-

ɱɟɧɢɟ m = 10, ɬɨɝɞɚ ɜ = mɚ. 
5 2

3
2

10

2 ( 1)

QPɚ
m m V 


 ,ɦɦ, ɝɞɟ 

Q  = 1,1 Ɉɦ 
2ɦɦ /ɦ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɧɚɝɪɟɜɚɬɟɥɹ; 

Ɋ  - ɦɨɳɧɨɫɬɶ ɩɟɱɢ, ɤȼɬ; 
V  - ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ, ȼ; 

  - ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɹ ȼ/ 2cɦ . 

  √                       

  √                                 √               √              
 

ɲɢɪɢɧɚ ɥɟɧɬɵ ɛɭɞɟɬ ɪɚɜɧɚ: ɜ = 10 2 = 20 ɦɦ. 

Ⱦɥɹ ɧɚɝɪɟɜɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɟɧɬɚ ɫ ɡɚɤɪɭɝɥɟɧɧɵɦɢ ɤɪɚɹɦɢ, ɩɨɷɬɨɦɭ ɜ 

ɮɨɪɦɭɥɭ ɫɟɱɟɧɢɹ ɜɜɨɞɢɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 0,97, ɭɱɢɬɵɜɚɸɳɢɣ ɭɦɟɧɶɲɟɧɢɟ ɩɥɨɳɚ-

ɞɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɟɱɟɧɢɟ ɥɟɧɬɵ: 
20.97ɥq ma ,

2ɦɦ  

ɥq  = 0,97 10 1,22 = 11,8 
2ɦɦ  

Ɉɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɷɥɟɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɨɞɧɨɣ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɟɬɜɢ: 
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nɜ
nɜ

R q
L

Q


, ɦ, ɝɞɟ 

nɜR  - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɟɬɜɢ, Ɉɦ; 
q  - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜ, 2ɦɦ ; 

Q  - 1,1 Ɉɦ 
2ɦɦ /ɦ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɧɚɝɪɟɜɚɬɟɥɹ. 

nɜL  = 11 11,8 / 1,1 = 118 ɦ 

Ɉɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɮɚɡɟ: 

nɜɮL NL , ɦ, ɝɞɟ 

N  - ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ. 

ɮL
 = 2 118 = 236 ɦ 

Ɉɛɳɚɹ ɞɥɢɧɚ ɷɥɟɦɟɧɬɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɩɟɱɢ ɛɭɞɟɬ: 

ɨɛL    3 ɮL , ɦ 

ɨɛL  = 3   236 = 708 ɦ 

Ɋɚɫɫɱɢɬɚɟɦ ɜɟɫ ɥɟɧɬɨɱɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ: 

310
ɨɛyqL

G 
, ɤɝ (

9 
  .ɫɬɪ.173), ɝɞɟ 

y  - ɭɞɟɥɶɧɵɣ ɜɟɫ, ɝ / 2cɦ ; 

q  - ɫɟɱɟɧɢɟ ɥɟɧɬɵ, 2ɦɦ .                                      
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IV. ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ  

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ - ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɜ ɞɟɧɟɠɧɨɣ ɮɨɪɦɟ ɬɟɤɭɳɢɟ ɡɚɬ-

ɪɚɬɵ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɞɭɤɰɢɢ ɢ ɜɵ-

ɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ - ɷɬɨ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ - ɯɨɡɹɣ-

ɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɧɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɜɵɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɜɫɟɝɨ ɤɨɥɥɟɤɬɢɜɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɜɵɪɚɠɚɟɬ ɨɫɧɨɜɭ ɰɟɥɢ ɥɸɛɨɝɨ ɬɨɜɚɪɚ, ɫɥɭɠɢɬ ɨɞ-

ɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɜɟɥɢɱɢɧɭ ɩɪɢɛɵɥɢ ɢ ɭɪɨɜɟɧɶ ɪɟɧɬɚ-

ɛɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɹɜɥɹɟɬɫɹ ɨɛɨɛɳɚɸɳɢɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɟɺ ɜɟɥɢɱɢ-

ɧɭ ɜɥɢɹɟɬ ɪɚɡɦɟɪ ɜɫɟɯ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ ɪɟɚɥɢɡɚɰɢɟɣ ɩɪɨɞɭɤ-

ɰɢɢ. Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɱɟɫɬɜɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɬ.ɤ. ɜɟɥɢɱɢɧɚ ɡɚɬɪɚɬ ɡɚɜɢ-

ɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɪɟɞɩɪɢɹɬɢɹ, ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɷɧɟɪɝɢɢ ɢ ɪɚɛɨɱɟɣ ɫɢɥɵ. 

ɉɪɢ ɪɚɫɱɺɬɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɜɫɟ ɪɚɫɯɨɞɵ ɝɪɭɩɩɢɪɭɸɬɫɹ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ 

ɷɥɟɦɟɧɬɚɦ ɢɥɢ ɤɚɥɶɤɭɥɹɰɢɨɧɧɵɦ ɫɬɚɬɶɹɦ ɡɚɬɪɚɬ. 

ɉɪɢ ɩɨɷɥɟɦɟɧɬɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɞɧɨɪɨɞɧɵɟ ɡɚɬɪɚɬɵ ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɨɞ-

ɧɨɪɨɞɧɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɷɥɟɦɟɧɬɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɟɫɬɚ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɰɟ-

ɥɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

Ʉɚɥɶɤɭɥɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭ-

ɸɳɢɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɚɦ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ: 

1. Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ ɢ ɂɌɊ 

2. Ɉɬɱɢɫɥɟɧɢɟ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ 

3. Ɋɚɫɯɨɞɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ 

4. Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

5. Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɪɚɫɯɨɞɨɜ 

6. ɉɪɨɱɢɟ ɞɟɧɟɠɧɵɟ ɪɚɫɯɨɞɵ 
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ɉɪɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ ɤɚɥɶɤɭɥɹɰɢɨɧɧɵɦ ɫɬɚɬɶɹɦ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ, ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɪɨɥɶɸ ɜ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ. 

ɉɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɨɛɳɟɫɬɜɟɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɨɧɢɦɚɸɬɫɹ ɫɢɫɬɟɦɚ ɰɟɥɟ-

ɧɚɩɪɚɜɥɟɧɧɵɯ ɦɟɪ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɨɥɥɟɤɬɢɜ ɪɚɛɨɬɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ 

ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɨɛɳɟɫɬɜɭ ɫɪɟɞɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬ-

ɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɤɭɥɶɬɭɪɧɨɝɨ ɭɪɨɜɧɹ. ɍɩɪɚɜɥɟɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ - ɷɬɨ ɭɩɪɚɜɥɟɧɢɟ ɥɸɞɶɦɢ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɩɪɚɜɥɹɸɬ 

ɫɪɟɞɫɬɜɚɦɢ ɬɪɭɞɚ. 

Ɉɩɪɟɞɟɥɹɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟ-

ɧɢɟ Ʉɟɪɜɟɪɨɦ ɨɤɚɡɵɜɚɟɬ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɢ. Ɍɚɤɠɟ ɩɨɫɬɪɨɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɱɟɬɤɨ ɨɩɪɟɞɟɥɢɬɶ ɮɭɧɤɰɢɢ 

ɤɚɠɞɨɝɨ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɡɜɟɧɚ. 

ɋɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɰɟɯɨɦ. 

 

Ɍɚɤ ɤɚɤ ɪɚɛɨɬɚ ɰɟɯɚ ɩɥɚɧɢɪɭɟɬɫɹ ɤɪɭɝɥɨɫɭɬɨɱɧɨ ɢ ɰɟɥɵɣ ɝɨɞ ɛɟɡ ɨɫɬɚɧɨɜɨɤ, 

bɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɢ. ɇɚ ɨɫɧɨɜɟ ɭɫɬɚ-

ɧɨɜɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɰɟɯɚ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɤɚɥɟɧɞɚɪɧɵɟ ɝɪɚɮɢɤɢ ɜɵɯɨɞɨɜ 

ɪɚɛɨɱɢɯ ɧɚ ɪɚɛɨɬɭ ɧɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɝɪɚɮɢɤɨɜ ɜɵɯɨɞɨɜ ɧɟɨɛɯɨ-

ɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
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- ɩɪɨɫɬɨɬɚ ɩɨɫɬɪɨɟɧɢɹ ɢ ɞɨɫɬɭɩɧɨɫɬɶ ɩɨɧɢɦɚɧɢɹ ɤɚɠɞɵɦ ɪɚɛɨɱɢɦ; 

- ɪɚɜɧɨɦɟɪɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɦɟɫɹɰɚ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ ɨɬ-

ɞɵɯɚ; 

- ɩɪɚɜɢɥɶɧɨɫɬɶ ɱɟɪɟɞɨɜɚɧɢɹ ɞɥɹ ɜɫɟɯ ɪɚɛɨɱɢɯ ɭɬɪɟɧɧɢɯ, ɜɟɱɟɪɧɢɯ, ɞɧɟɜɧɵɯ ɢ 

ɧɨɱɧɵɯ ɫɦɟɧ; 

- ɩɟɪɟɯɨɞ ɢɡ ɨɞɧɨɣ ɫɦɟɧɵ ɜ ɞɪɭɝɭɸ ɞɨɥɠɟɧ ɤɚɤ ɩɪɚɜɢɥɨ ɩɪɨɢɫɯɨɞɢɬɶ ɤɚɠɞɭɸ 

ɧɟɞɟɥɸ 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: ɧɟɩɪɟ-

ɪɵɜɧɵɣ ɢ ɩɪɟɪɵɜɧɵɣ. ɉɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɫɟ ɞɧɢ ɤɚɥɟɧɞɚɪɧɨɝɨ 

ɝɨɞɚ ɫɱɢɬɚɸɬɫɹ ɪɚɛɨɱɢɦɢ ɞɧɹɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 5-6 ɞɧɟɣ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɞɧɹɦɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɬɪɟɛɭɸɳɢɯ ɨɫɬɚɧɨɜɤɢ ɩɪɨɢɡ-

ɜɨɞɫɬɜɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɩɪɟɞɩɪɢɹɬɢɹ ɫɨɫɬɚɜɥɹɟɬ 360 

ɞɧɟɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɫɦɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭ-

ɥɟ: 

ȼɪɞ. = (365 - ȼȾ - ɉȾ), ɝɞɟ 

ȼ Ⱦ - ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ 

ɉȾ - ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ 

ȼ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɛɨɱɢɟ ɪɚɛɨɬɚɸɬ ɥɢɛɨ ɲɟɫɬɢɞɧɟɜɧɨɣ, 

ɥɢɛɨ ɩɹɬɢɞɧɟɜɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɢ ɇɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɩɹɬɢɞɧɟɜɧɚɹ ɧɟɞɟɥɹ. 

Ɍɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɨɜ ɪɚɛɨɱɢɯ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

ȼɪɚɛ. = (365 - ȼɉ - ɉȾ - Ɉ) ɯ 0,96, ɞɧɟɣ 

Ƚɞɟ Ɉ - ɤɨɥɢɱɟɫɬɜɨ ɨɬɩɭɫɤɧɵɯ ɞɧɟɣ 

ȼȾ - ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ 

ɉȾ - ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ 

0,96 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟ ɜɵɯɨɞɚ ɪɚɛɨɱɢɯ ɧɚ ɪɚɛɨɬɭ ɩɨ 

ɭɜɚɠɢɬɟɥɶɧɨɣ ɩɪɢɱɢɧɟ. Ɍɨɝɞɚ: 

ȼɪɚɛ. = (365- 52'2+8) + 7= 260 ɞɧɟɣ, 
ɝɞɟ 7 - ɱɢɫɥɨ ɞɧɟɣ ɧɚɜɵɩɨɥɧɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ 
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ɉɥɚɧɨɜɨɟ ɱɢɫɥɨ ɜɵɯɨɞɨɜ ɪɚɛɨɱɟɝɨ ɜ ɝɨɞ: 

ȼɱɥ.ɪɚɛ. = (365-(52-2 + 8) +7 - 24) ∙ 0,96 = 226 ɞɧɹ 

1-ɬɚɛɥɢɰɚ 

Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ, ɂɌɊ 

№ 
ɉɪɨɮɟɫ-

ɫɢɹ 

Ɋɚ
ɡɪ

ɹɞ
 ɩ

ɨ 
ȿ.

Ɍ.
ɋ.

 

Ɋɚ
ɡɪ

ɹɞ
ɧɵ

ɣ 
ɤɨ

ɷɮ
ɮɢ

ɰɢ
ɟɧ

ɬ 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 ɡɚ
ɪɚ

ɛɨ
ɬɧ

ɚɹ
 

ɩɥ
ɚɬ

ɚ,
 ɫ

ɭɦ
 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 ɡɚ
ɪɚ

ɛɨ
ɬɧ

ɚɹ
 

ɩɥ
ɚɬ

ɚ 
ɩɨ

ɬɚ
ɪɢ

ɮɧ
ɨɣ

 ɫ
ɬɚ

ɜɤ
ɟ,

 
ɫɭ

ɦ 
Ⱦ

ɨɩ
ɨɥ

ɧɢ
ɬɟ

ɥɶ
ɧɚ

ɹ 
ɡɚ

ɪɚ
-

ɛɨ
ɬɧ

ɚɹ
 ɩ

ɥɚ
ɬɚ

 (
2

0
 %

),
 

ɬɵ
ɫ.

 ɫ
ɭɦ

 

Ɇ
ɟɫ

ɹɱ
ɧɚ

ɹ 
ɡɚ

ɪɚ
ɛɨ

ɬɧ
ɚɹ

 ɩ
ɥɚ

-
ɬɚ

, ɬ
ɵɫ

. ɫ
ɭɦ

 

Ɉɛɳɚɹ 

ɡɚɪɚɛɨɬɧɚɹ 

ɩɥɚɬɚ, ɬɵɫ 
ɫɭɦ 

1 ɂɧɠɟɧɟɪ 10 5,362 149,775 803,09 160,62 963,71 963,71 

2 Ʌɚɛɨɪɚɧɬ 3 2,998 150,775 452,02 90,40 542,43 542,43 

3 Ɋɚɛɨɱɢɟ 3 2,998 150,775 452,02 90,40 542,43 1 084,86 

ȼɫɟɝɨ       31 091,96 

 

2-ɬɚɛɥɢɰɚ 

Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ 

№ 

Ɉ
ɫɧ

ɨɜ
ɧɵ

ɟ 
ɮɨ

ɧɞ
ɵ

 

ȿɞ
ɢɧ

ɢɰ
ɚ 

ɢɡ
ɦɟ

ɪɟ
ɧɢ

ɹ 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 

Ɉ
ɩɬ

ɨɜ
ɚɹ

 ɰ
ɟɧ

ɚ,
 

ɬɵ
ɫ.

 ɫ
ɭɦ

 

Ɉ
ɛɳ

ɚɹ
 ɨ

ɩɬ
ɨɜ

ɚɹ
 

ɰɟ
ɧɚ

, 
ɬɵ

ɫ.
 ɫ

ɭɦ
 

Ⱥ
ɦɨ

ɪɬ
ɢɡ

ɚɰ
ɢɨ

ɧɧ
ɚɹ

 

ɧɨ
ɪɦ

ɚ.
 %

 

Ƚɨ
ɞɨ

ɜɵ
ɟ 

Ⱥ
ɦɨ

ɪɬ
ɢɡ

ɚɰ
ɢɨ

ɧɧ
ɵɟ

 

ɨɬ
ɱɢ

ɫɥ
ɟɧ

ɢɹ
, 

ɬɵ
ɫ.

 ɫ
ɭɦ

 

1 ɒɚɯɬɧɵɣ ɩɟɱɶ ɲɬ. 1 7 000 7 000 10 700,00 

2 Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɲɬ. 1 5 000 5 000 10 500,00 

ȼɫɟɝɨ      1200,00 

Ɋɟɦɨɧɬɧɵɟ ɪɚɫɯɨɞɵ 
Ɋɟɦɨɧɬɧɵɟ ɪɚɫɯɨɞɵ, 10% ɨɬ ɨɛɳɢɯ ɡɚ-

ɬɪɚɬ 
120,000 

ɇɟɭɱɬɟɧɧɵɟ ɡɚɬɪɚɬɵ 
ɇɟɭɱɬɟɧɧɵɟ ɡɚɬɪɚɬɵ 7% ɨɬ ɨɛɳɢɯ ɡɚ-

ɬɪɚɬ 
84,00 

ɂɬɨɝɨ  1 404,00 
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3-ɬɚɛɥɢɰɚ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚ-

ɬɟɪɢɚɥɨɜ 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ 

ɟɞɢɧɢɰɵ, ɬɵɫ. ɫɭɦ 

Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚ-
ɥɨɜ, ɬɵɫ. ɫɭɦ 

1 ɋɩɟɰɨɞɟɠɞɚ 200 400 

ȼɫɟɝɨ  400 

 

4-ɬɚɛɥɢɰɚ 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨ ɷɧɟɪɝɢɢ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚ-

ɬɪɚɬ 

ȿɞ
ɢɧ

ɢɰ
ɚ 

ɢɡ
ɦɟ

ɪɟ
ɧɢ

ɹ 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 ɪ

ɚɛ
ɨɱ

ɢɯ
 

ɞɧ
ɟɣ

 ɜ
 ɝɨ

ɞɭ
 

Ɉ
ɛɳ

ɢɣ
 ɪ

ɚɫ
ɯɨ

ɞ 
ɷɥ

ɟɤ
ɬɪ

ɨ 
ɷɧ

ɟɪ
ɝɢ

ɢ 

ɐ
ɟɧ

ɚ 
1 

ɤȼ
ɬ 

ɷɥ
ɟɤ

ɬɪ
ɨ 

ɷɧ
ɟɪ

-
ɝɢ

ɢ,
 ɫ

ɭɦ
 Ɉɛɳɚɹ ɫɬɨɢ-

ɦɨɫɬɶ ɪɚɫɯɨɞɚ 

ɷɥɟɤɬɪɨ ɷɧɟɪ-
ɝɢɢ, ɫɭɦ 

1 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨ 

ɷɧɟɪɝɢɢ 
ɤȼɬ 256,00 45 191 2 200 320,00 

ȼɫɟɝɨ     2 200 320,00 

 

5-ɬɚɛɥɢɰɚ 

ɋɦɟɬɚ ɡɚɬɪɚɬ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ 
ɋɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ, 

ɬɵɫ. ɫɭɦ 

1 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 31 091,96 

2 Ɉɬɱɢɫɥɟɧɢɹ ɜ ɫɨɰ. ɮɨɧɞɵ, 25 % 7 772,99 

3 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɣ ɮɨɧɞ 1 404,00 

4 Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ 400,00 

5 Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨ ɷɧɟɪɝɢɢ 2 200 320,00 

6 Ɋɟɦɨɧɬɧɵɟ ɪɚɫɯɨɞɵ 112,32 

ɂɬɨɝɨ 2 241 101 

 



  

 
№ Хɭɠɠɚɬ Иɡɦ

37 

Ʌɢɫɬ 

 
    

Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

Ɇɚɲɢɧɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɛɨɪɵ , ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟ-

ɞɚɧɵ ɜɥɚɞɟɥɶɰɚɦ ɜ ɞɨɥɝɨɫɪɨɱɧɭɸ (ɮɢɧɚɧɫɨɜɭɸ ) ɚɪɟɧɞɭ ɫ ɩɪɚɜɨɦ ɢɥɢ ɛɟɡ ɩɪɚɜɚ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɫ ɩɪɚɜɨɦ ɢɥɢ ɛɟɡ ɩɪɚɜɚ ɜɵɤɭɩɚ. 

ȼ ɬɚɛɥɢɰɟ 6 ɪɚɫɫɱɢɬɚɧɨ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɪɚɡ-

ɪɚɛɨɬɚɧɧɨɝɨ ɢɡ 90 % ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢ 10 % ɤɚɨɥɢɧɚ. 

6-ɬɚɛɥɢɰɚ 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ 

№

ɑɢ
ɫɥ

ɨ 
ɮɢ

ɥɶ
ɬɪ

ɚ 

Ɇ
ɚɫ

ɫɚ
 ɮ

ɢɥ
ɶɬ

ɪɚ
 

(ɤ
ɝ)

 

ɇ
ɚɢ

ɦɟ
ɧɨ

ɜɚ
ɧɢ

ɟ 
ɫɵ

ɪɟ
 

ɐ
ɟɧ

ɚ 
1 

ɤɝ
 ɫ

ɵ
ɪɶ

ɹ 
(ɫ

ɭɦ
) 

ɋɬ
ɨɢ

ɦɨ
ɫɬ

ɶ 
1 

ɲ
ɬ.

 

ɮɢ
ɥɶ

ɬɪ
ɚ 

 (2
ɯ4

) 
(ɫ

ɭɦ
) 

ɉ
ɨɦ

ɟɳ
ɟɧ

ɢɹ
 

ɮɢ
ɥɶ

ɬɪ
ɚ 

ɜ 
ɧɚ

ɝɪ
ɟ-

ɜɚ
ɬɟ

ɥɶ
ɧɵ

ɣ 
ɩɟ

ɱɶ
 

(ɲ
ɬ.

) 

ɉ
ɪɨ

ɢɡ
ɜɨ

ɞɢ
ɦɨ

ɫɬ
ɶ 

ɮɢ
ɥɶ

ɬɪ
ɚ 

ɜ 
ɞɟ

ɧɶ
 

(ɲ
ɬ.

) 

ɑɢ
ɫɥ

ɨ 
ɩɪ

ɨɢ
ɡɜ

ɨ-
ɞɢ

ɦɨ
ɫɬ

ɶ 
ɮɢ

ɥɶ
ɬɪ

ɚ 
ɜ 

ɝɨ
ɞ 

(ɲ
ɬ.

) 

(7
ɯ3

65
) 

Ɉ
ɛɳ

ɚɹ
 ɫ

ɭɦ
ɦɚ

 
ɩɪ

ɨɢ
ɡɜ

ɨɞ
ɢɦ

ɨɫ
ɬɶ

  
ɮɢ

ɥɶ
ɬɪ

ɚ 
ɜ 

ɝɨ
ɞ 

(5
ɯ8

) 

1 2 3 4 5 6 7 8 9 

1 1 12 

Ɉɤɫɢɞ 
ɚɥɸɦɢ-

ɧɢɣ 

5 810 69 720 3 6 2 190 152 686 800 

2 1 12 

Ɉɤɫɢɞ 
ɚɥɸɦɢ-

ɧɢɣ 
(90%)    

Ʉɚɨɥɢɧ 
(10%) 

 

5 810  

 

190 

62 748+  

228      

=62 976 

3 6 2 190 137 917 440 

ɗɤɨɧɨɦɢɹ ɫɭɦɦɵ ɜ ɝɨɞ: ɯ ɯ ɯ ɯ 14 769 360 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɜ 
ɝɨɞ: ɯ ɯ ɯ ɯ 9,7% 
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V. ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɖ 

 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ 

Ɂɚɞɚɱɚ ɨɯɪɚɧɵ ɬɪɭɞɚ – ɷɬɨ ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɨɥɧɨɫɬɶɸ 

ɭɫɬɪɚɧɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ. 

Ɍɪɚɜɦɵ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɫɥɭɱɚɸɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 

ɜɨɡɧɢɤɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɧɟɞɨɱɟɬɨɜ, ɧɚɪɭɲɟɧɢɹ ɭɫɬɚ-

ɧɨɜɥɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɚ ɬɚɤɠɟ ɧɟɡɧɚɧɢɹ ɢɥɢ ɧɟɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɚɸɳɢɦɢ ɩɪɚɜɢɥ 

ɢ ɩɨɥɨɠɟɧɢɣ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɢ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ȼ ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ 

ɨɩɚɫɧɨɫɬɟɣ, ɩɨɞ ɤɨɬɨɪɵɦɢ ɨɛɵɱɧɨ ɩɨɧɢɦɚɸɬ ɹɜɥɟɧɢɹ, ɩɪɨɰɟɫɫɵ, ɨɛɴɟɤɬɵ, ɫɩɨ-

ɫɨɛɧɵɟ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɧɨɫɢɬɶ ɭɳɟɪɛ ɡɞɨɪɨɜɶɸ ɱɟɥɨɜɟɤɚ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨ ɢɥɢ ɤɨɫɜɟɧɧɨ, ɬ.ɟ. ɜɵɡɵɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɧɟɠɟɥɚɬɟɥɶɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ. 

ɑɟɥɨɜɟɤ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɨɩɚɫɧɨɫɬɟɣ ɢ ɜ ɫɜɨɟɣ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶ-

ɧɨɫɬɢ. ɗɬɚ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɧɚɡɵɜɚɟɦɨɦ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɨɣ ɫɪɟɞɨɣ. ȼ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɱɟɥɨɜɟɤɚ ɜ ɨɫɧɨɜɧɨɦ ɞɟɣɫɬɜɭɸɬ 

ɬɟɯɧɨɝɟɧɧɵɟ, ɬ.ɟ. ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɯɧɢɤɨɣ, ɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ 

ɨɩɚɫɧɵɦɢ ɢ ɜɪɟɞɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ. 

Ɉɩɚɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ (ɈɉɎ) ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɣ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ, ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɬɨɪɨɝɨ ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢ-

ɹɯ ɩɪɢɜɨɞɢɬ ɤ ɬɪɚɜɦɟ ɢɥɢ ɤ ɞɪɭɝɨɦɭ ɜɧɟɡɚɩɧɨɦɭ ɪɟɡɤɨɦɭ ɭɯɭɞɲɟɧɢɸ ɡɞɨɪɨɜɶɹ. 

Ɍɪɚɜɦɚ – ɷɬɨ ɩɨɜɪɟɠɞɟɧɢɟ ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ ɢ ɧɚɪɭɲɟɧɢɟ ɟɝɨ ɮɭɧɤɰɢɣ ɜɧɟɲɧɢɦ 

ɜɨɡɞɟɣɫɬɜɢɟɦ. Ɍɪɚɜɦɚ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɧɟɫɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 

ɩɨɞ ɤɨɬɨɪɵɦ ɩɨɧɢɦɚɸɬ ɫɥɭɱɚɣ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɮɚɤɬɨɪɚ 

ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɦ ɬɪɭɞɨɜɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɢɥɢ ɡɚɞɚɧɢɣ ɪɭɤɨɜɨ-

ɞɢɬɟɥɹ ɪɚɛɨɬ. 

ȼɪɟɞɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ (ȼɉɎ) ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɣ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ, ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɬɨɪɨɝɨ ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢ-



  

 
№ Хɭɠɠɚɬ Иɡɦ

39 

Ʌɢɫɬ 

 
    

Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ɹɯ ɩɪɢɜɨɞɢɬ ɤ ɡɚɛɨɥɟɜɚɧɢɸ ɢɥɢ ɫɧɢɠɟɧɢɸ ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ. Ɂɚɛɨɥɟɜɚɧɢɹ, ɜɨɡ-

ɧɢɤɚɸɳɢɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɧɚɡɵɜɚɸɬɫɹ ɩɪɨ-

ɮɟɫɫɢɨɧɚɥɶɧɵɦɢ. 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɚɜɢɥɶɧɨ ɜɵɛɢɪɚɬɶ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

ɉɨ ȽɈɋɌɭ 12.1.005-88 ɧɚɯɨɞɢɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ: 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨ-

ɦɟɳɟɧɢɢ ɩɪɢɦɟɧɹɸɬ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ 

ɪɚɡɥɢɱɧɵɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ȼɟɧɬɢɥɹɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɧɭ ɜɨɡ-

ɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɧɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟ-

ɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɱɢɫɬɨɬɭ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

ȼɟɧɬɢɥɹɰɢɹ ɩɨɦɟɳɟɧɢɣ ɞɨɫɬɢɝɚɟɬɫɹ ɭɞɚɥɟɧɢɟɦ ɢɡ ɧɢɯ ɧɚɝɪɟɬɨɝɨ ɢɥɢ ɡɚɝɪɹɡ-

ɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɨɞɚɱɟɣ ɱɢɫɬɨɝɨ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. ɉɨɫɤɨɥɶɤɭ ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɵɯ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɪɚɫɫɦɨɬɪɢɦ ɨɛɳɟɨɛɦɟɧɧɭɸ ɜɟɧɬɢɥɹɰɢɸ, ɤɨɬɨɪɚɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɦɟɧɭ ɜɨɡɞɭɯɚ ɜɨ ɜɫɟɦ ɩɨɦɟɳɟɧɢɢ. Ⱦɪɭɝɢɟ ɬɢɩɵ ɜɟɧɬɢɥɹɰɢɢ ɪɚɫ-

ɫɦɨɬɪɟɧɵ ɞɚɥɟɟ. 

Ɉɛɳɟɨɛɦɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɪɟɛɭɟɦɵɯ ɩɚ-

ɪɚɦɟɬɪɨɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜɨ ɜɫɟɦ ɨɛɴɟɦɟ ɩɨɦɟɳɟɧɢɹ.  

ɉɨ ɫɩɨɫɨɛɭ ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɡɞɭɯɚ ɜɟɧɬɢɥɹɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɟɫɬɟɫɬɜɟɧɧɨɣ, 

ɬɚɤ ɢ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ, ɜɨɡɦɨɠɧɨ ɬɚɤɠɟ ɫɨɱɟɬɚɧɢɟ ɷɬɢɯ ɞɜɭɯ ɫɩɨɫɨ-

ɛɨɜ. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯ ɩɟɪɟɦɟɳɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟ-

ɪɚɬɭɪ ɜ ɩɨɦɟɳɟɧɢɢ ɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

(ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ). ɋɩɨɫɨɛɵ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ: ɢɧɮɢɥɶɬɪɚɰɢɹ, ɩɪɨɜɟɬɪɢɜɚ-

ɧɢɟ, ɚɷɪɚɰɢɹ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɟɮɥɟɤɬɨɪɨɜ. 

ɉɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯ ɩɟɪɟɦɟɳɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶ-

ɧɵɯ ɜɨɡɞɭɯɨɞɭɜɧɵɯ ɦɚɲɢɧ-ɜɟɧɬɢɥɹɬɨɪɨɜ, ɫɨɡɞɚɸɳɢɯ ɨɩɪɟɞɟɥɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɢ 

ɫɥɭɠɚɳɢɯ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɟɬɢ. ɑɚɳɟ ɜɫɟɝɨ ɧɚ ɩɪɚɤ-

ɬɢɤɟ ɢɫɩɨɥɶɡɭɸɬ ɨɫɟɜɵɟ ɢ ɪɚɞɢɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ɉɨ ɦɟɫɬɭ ɞɟɣɫɬɜɢɹ ɜɟɧɬɢɥɹɰɢɹ ɛɵɜɚɟɬ ɨɛɳɟɨɛɦɟɧɧɨɣ ɢ ɦɟɫɬɧɨɣ. Ɉɛɳɟɨɛ-

ɦɟɧɧɚя ɜɟɧɬɢɥɹɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɞɟɪɠɚɧɢɟ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɲɧɨɣ 

ɫɪɟɞɵ ɜɨ ɜɫɟɦ ɨɛɴɟɦɟ ɩɨɦɟɳɟɧɢɹ, ɚ ɦɟɫɬɧɚя – ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɟɝɨ ɱɚɫɬɢ. 

ȼɨɡɞɭɯ, ɜɫɚɫɵɜɚɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɢɡ ɚɬɦɨɫɮɟɪɵ, ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɢ ɩɨɞɨ-

ɝɪɟɜɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɧɚɥɵ, ɧɚɡɵɜɚɟɦɵɟ ɜɨɡɞɭɯɨɜɨɞɚɦɢ, ɢ ɪɚɡɜɨɞɢɬɫɹ 

ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɩɨɦɟɳɟɧɢɸ. Ɍɚɤɚɹ ɜɟɧɬɢɥɹɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɩɪɢɬɨɱɧɨɣ. 

ɇɚɝɪɟɬɵɣ ɜɨɡɞɭɯ ɢɡ ɩɨɦɟɳɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɣ ɜɨɞɹɧɵɟ ɩɚɪɵ, ɨɬɜɨɞɢɬɫɹ ɢɡ ɩɨɦɟ-

ɳɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ 

ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ (ɤɨɧɞɢɰɢɨɧɟ-

ɪɵ). Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟɦ ɜɨɡɞɭɯɚ ɧɚɡɵɜɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɞɞɟɪ-

ɠɚɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɥɢ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɧɟɲɧɢɯ ɦɟ-

ɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨɫɬɨɹɧɧɵɯ ɢɥɢ ɢɡɦɟɧɹɸɳɢɯɫɹ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨ-

ɝɪɚɦɦɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ, ɱɢɫɬɨɬɵ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɫɨɱɟɬɚ-

ɧɢɟ ɤɨɬɨɪɵɯ ɫɨɡɞɚɟɬ ɤɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢɥɢ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ 

ɩɪɨɬɟɤɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ʉɨɧɞɢɰɢɨɧɟɪ – ɷɬɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɤɨɬɨɪɚɹ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜ ɩɨɦɟɳɟɧɢɢ ɡɚɞɚɧɧɵɟ ɩɚɪɚ-

ɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ. 

ȼ ɫɢɫɬɟɦɚɯ ɜɨɞяɧɨɝɨ ɨɬɨɩɥɟɧɢя ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ, 

ɧɚɝɪɟɬɚɹ ɥɢɛɨ ɞɨ 100°ɋ ɥɢɛɨ ɩɟɪɟɝɪɟɬɚɹ ɜɵɲɟ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɗɬɢ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɜ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ. 

ɋɢɫɬɟɦɵ ɩɚɪɨɜɨɝɨ ɨɬɨɩɥɟɧɢя ɢɫɩɨɥɶɡɭɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɹɯ. Ɍɟɩɥɨɧɨɫɢɬɟɥɟɦ ɜ ɧɢɯ ɹɜɥɹɟɬɫɹ ɜɨɞɹɧɨɣ ɩɚɪ ɧɢɡɤɨɝɨ ɢɥɢ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. 

ȼ ɜɨɡɞɭɲɧɵɯ ɫɢɫɬɟɦɚɯ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɝɪɟɬɵɣ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɭɫɬɚɧɨɜɤɚɯ (ɤɚɥɨɪɢɮɟɪɚɯ) ɜɨɡɞɭɯ. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢɫɩɨɥɶ-

ɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɨɜ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜɵɲɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ɇɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɟɧ ɞɥɹ ɞɵɯɚɧɢɹ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɫɨɞɟɪɠɚɳɢɣ (% 

ɩɨ ɨɛɴɟɦɭ) ɚɡɨɬɚ – 78,08, ɤɢɫɥɨɪɨɞɚ – 20,95, ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ – 0,93, ɭɝɥɟɤɢɫɥɨɝɨ 

ɝɚɡɚ – 0,03, ɩɪɨɱɢɯ ɝɚɡɨɜ – 0,01. 

ɇɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɢ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɡɞɭɯɟ ɡɚɪɹɠɟɧɧɵɯ ɱɚ-

ɫɬɢɰ – ɢɨɧɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɢɡɜɟɫɬɧɨ ɛɥɚɝɨɬɜɨɪɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟ-

ɤɚ ɨɬɪɢɰɚɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ ɢɨɧɨɜ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ. 

ȼɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɜɵɞɟɥɹɸɳɢɟɫɹ ɜ ɜɨɡɞɭɯ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɢɡɦɟɧɹɸɬ ɟɝɨ ɫɨ-

ɫɬɚɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧ ɫɭɳɟɫɬɜɟɧɧɨ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɫɨɫɬɚɜɚ ɚɬɦɨɫɮɟɪɧɨ-

ɝɨ ɜɨɡɞɭɯɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɜɨɡɞɭɯ ɜɵɞɟɥɹɸɬɫɹ 

ɬɜɟɪɞɵɟ ɢ ɠɢɞɤɢɟ ɱɚɫɬɢɰɵ, ɚ ɬɚɤɠɟ ɩɚɪɵ ɢ ɝɚɡɵ. ɉɚɪɵ ɢ ɝɚɡɵ ɨɛɪɚɡɭɸɬ ɫ ɜɨɡɞɭ-

ɯɨɦ ɫɦɟɫɢ, ɚ ɬɜɟɪɞɵɟ ɢ ɠɢɞɤɢɟ ɱɚɫɬɢɰɵ – ɚɷɪɨɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ – ɚɷɪɨɡɨɥɢ. 

Аɷɪɨɡɨɥяɦɢ ɧɚɡɵɜɚɸɬ ɜɨɡɞɭɯ ɢɥɢ ɝɚɡ, ɫɨɞɟɪɠɚɳɢɟ ɜ ɫɟɛɟ ɜɡɜɟɲɟɧɧɵɟ ɬɜɟɪɞɵɟ ɢɥɢ 

ɠɢɞɤɢɟ ɱɚɫɬɢɰɵ. Ⱥɷɪɨɡɨɥɢ ɩɪɢɧɹɬɨ ɞɟɥɢɬɶ ɧɚ ɩɵɥɶ, ɞɵɦ, ɬɭɦɚɧ. ɉɵɥɢ ɢɥɢ ɞɵɦɵ 

– ɷɬɨ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɜɨɡɞɭɯɚ ɢɥɢ ɝɚɡɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜ ɧɢɯ ɱɚɫɬɢɰ 

ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ, ɚ ɬɭɦɚɧɵ – ɫɢɫɬɟɦɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɜɨɡɞɭɯɨɦ ɢɥɢ ɝɚɡɨɦ ɢ ɱɚ-

ɫɬɢɰɚɦɢ ɠɢɞɤɨɫɬɢ. 

Ɉɡɞɨɪɨɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɞɨɫɬɢɝɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɣ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɞɨ ɛɟɡɨɩɚɫɧɵɯ ɡɧɚɱɟɧɢɣ (ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɜɟɥɢɱɢɧɵ ɉȾɄ ɧɚ 

ɞɚɧɧɨɟ ɜɟɳɟɫɬɜɨ), ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɚɧɢɟɦ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ. 

 

ɋɨɡɞɚɧɢɟ ɬɪɟɛɭɟɦɵɯ ɭɫɥɨɜɢɣ ɨɫɜɟɳɟɧɢɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɚɢɥɭɱɲɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɜɢɞɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ ɪɚɛɨɱɢɟ ɦɟ-

ɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɧɨɪɦɚɥɶɧɨ ɨɫɜɟɳɟɧɵ. Ɍɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶɸ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɫɬɟɩɟɧɶɸ ɨɩɚɫɧɨ-

ɫɬɢ ɬɪɚɜɦɢɪɨɜɚɧɢɹ. 

ȼɫɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɷɥɟɤɬɪɨ-

ɩɨɠɚɪɨ ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɦɢ, ɷɤɨɧɨɦɢɱɧɵɦɢ ɢ ɞɨɥɝɨɜɟɱɧɵɦɢ. 
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɷɥɟɤɬɪɢɱɟ-

ɫɤɢɟ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ: ɥɚɦɩɵ ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɪɚɡɪɹɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ. Ʉɪɚɬɤɨ 

ɪɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ. 

Ʉ ɱɢɫɥɭ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɢɡ ɧɢɯ ɨɬɧɨɫɹɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ 

ɢɡɥɭɱɟɧɢɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ. 

Ʉ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɨɬɧɨɫɹɬɫɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɢ ɞɪ. 

Шɭɦ – ɷɬɨ ɫɨɱɟɬɚɧɢɟ ɡɜɭɤɨɜ ɪɚɡɥɢɱɧɨɣ ɱɚɫɬɨɬɵ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. ɋ ɮɢɡɢɨɥɨ-

ɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɲɭɦɨɦ ɧɚɡɵɜɚɸɬ ɥɸɛɨɣ ɧɟɠɟɥɚɬɟɥɶɧɵɣ ɡɜɭɤ, ɨɤɚɡɵɜɚɸ-

ɳɢɣ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 

Ɂɜɭɤɨɜɵɟ ɤɨɥɟɛɚɧɢɹ, ɜɨɫɩɪɢɧɢɦɚɟɦɵɟ ɨɪɝɚɧɚɦɢ ɫɥɭɯɚ ɱɟɥɨɜɟɤɚ, ɹɜɥɹɸɬɫɹ 

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɦɢɫɹ ɜ ɭɩɪɭɝɨɣ ɫɪɟɞɟ (ɬɜɟɪɞɨɣ, 

ɠɢɞɤɨɣ ɢɥɢ ɝɚɡɨɨɛɪɚɡɧɨɣ). 

Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɲɭɦɨɦ, ɢɧɮɪɚ- ɢ ɭɥɶɬɪɚɡɜɭɤɨɦ ɢ ɜɢɛɪɚɰɢɟɣ 

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɲɭɦɨɦ, ɢɧɮɪɚ- ɢ ɭɥɶɬɪɚɡɜɭɤɨɦ, ɚ 

ɬɚɤɠɟ ɫ ɜɢɛɪɚɰɢɟɣ. 

ɇɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɭɦɟɧɶɲɟɧɢɹ ɲɭɦɚ – ɫɧɢɠɟɧɢɟ ɡɜɭɤɨɜɨɣ 

ɦɨɳɧɨɫɬɢ ɟɝɨ ɢɫɬɨɱɧɢɤɚ (ɦɚɲɢɧɵ, ɭɫɬɚɧɨɜɤɢ, ɚɝɪɟɝɚɬɚ ɢ ɬ.ɞ.).  

ɉɪɨɯɨɞɹ ɱɟɪɟɡ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɨɤɚɡɵɜɚɟɬ ɬɟɪɦɢɱɟɫɤɨɟ, 

ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ. 

ɉɟɪɜɨɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɝɪɟɜɟ ɢ ɨɠɨɝɚɯ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɢ ɭɱɚɫɬɤɨɜ ɬɟɥɚ 

ɱɟɥɨɜɟɤɚ, ɜɬɨɪɨɟ – ɜ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɚɜɚ (ɪɚɡɥɨɠɟɧɢɟ) ɢ ɫɜɨɣɫɬɜ ɤɪɨɜɢ ɢ ɞɪɭɝɢɯ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ. 

Ɂɚɳɢɬɚ ɱɟɥɨɜɟɤɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ 

ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪ. Ɉɧɢ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ ɞɟɣ-

ɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɉɍɗ). 

Ɉɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɷɥɟɤɬɪɨɡɚɳɢɬɵ ɢɡɨɥɹɰɢɹ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ 

ɱɚɫɬɟɣ ɢ ɟɟ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ, ɭɫɬɚɧɨɜɤɚ ɨɝɪɚɞɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɟɞɭ-
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Ⱦɚɬɚ ɉɨɞɩɢɫɶ Ʌɢɫɬ Ⱦɨɤɭɦɟɧɬ Иɡɦ 

ɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɛɥɨɤɢɪɨɜɤɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɧɚɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ ɩɥɚɤɚɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɥɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɪɚɡɞɟɥɟɧɢɟ ɫɟɬɟɣ, ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ, ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɨɜ, ɡɚɧɭɥɟɧɢɟ, 

ɡɚɳɢɬɧɨɟ ɨɬɤɥɸɱɟɧɢɟ, ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɷɥɟɤɬɪɨɡɚɳɢɬɵ. 

 

Ɉɤɚɡɚɧɢɟ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɪɚɠɟɧɧɨɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ 

ȿɫɥɢ ɱɟɥɨɜɟɤ ɩɪɢɤɨɫɧɭɥɫɹ ɤ ɬɨɤɨɩɪɨɜɨɞɹɳɟɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɢ ɧɟ 

ɦɨɠɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɜɨɛɨɞɢɬɶɫɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɤɚ, ɬɨ ɩɪɢɫɭɬɫɬɜɭɸɳɢɦ 

ɧɟɨɛɯɨɞɢɦɨ ɨɤɚɡɚɬɶ ɟɦɭ ɩɨɦɨɳɶ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɛɵɫɬɪɨ ɨɬɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨ-

ɩɪɨɜɨɞɤɭ ɫ ɩɨɦɨɳɶɸ ɜɵɤɥɸɱɚɬɟɥɹ, ɪɭɛɢɥɶɧɢɤɚ ɢ ɬ.ɞ. ȿɫɥɢ ɛɵɫɬɪɨ ɨɬɤɥɸɱɢɬɶ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɭ ɨɬ ɫɟɬɢ ɧɟɜɨɡɦɨɠɧɨ, ɨɤɚɡɵɜɚɸɳɢɣ ɩɨɦɨɳɶ ɞɨɥɠɟɧ ɨɬɞɟɥɢɬɶ 

ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɬɨɤɨɩɪɨɜɨɞɹɳɟɣ ɱɚɫɬɢ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɛɟɡ 

ɩɪɢɦɟɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɧɟɥɶɡɹ ɩɪɢɤɚɫɚɬɶɫɹ ɤ ɱɟɥɨɜɟɤɭ, 

ɧɚɯɨɞɹɳɟɦɭɫɹ ɜ ɰɟɩɢ ɬɨɤɚ, ɬɚɤ ɤɚɤ ɦɨɠɧɨ ɫɚɦɨɦɭ ɩɨɩɚɫɬɶ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɩɨɠɚɪɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɹɜɥɹɸɬɫɹ ɧɚɪɭɲɟɧɢɟ ɬɟɯ-

ɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɹ, ɩɥɨɯɚɹ ɩɨɞɝɨɬɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɪɟɦɨɧɬɭ, ɫɚɦɨɜɨɡɝɨɪɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɚ-

ɬɟɪɢɚɥɨɜ ɢ ɞɪ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ (ȽɈɋɌ 12.1.044-84 

«ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» ɢ ȽɈɋɌ 12.1.010-76 «ȼɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟ-

ɛɨɜɚɧɢɹ») ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɢɥɢ ɜɡɪɵɜɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɧɟ ɞɨɥɠ-

ɧɚ ɩɪɟɜɵɲɚɬɶ 10-6
 (ɨɞɧɨɣ ɦɢɥɥɢɨɧɧɨɣ). 

Ɉɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɷɬɨɦ 

ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɫɪɟɞɫɬɜɚ: ɪɚɡɛɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ 

ɧɟɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ ɞɨ ɬɚɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɢɫɥɨɪɨɞɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɝɨɪɟɧɢɟ ɩɪɟ-

ɤɪɚɳɚɟɬɫɹ; ɨɯɥɚɠɞɟɧɢɟ ɨɱɚɝɚ ɝɨɪɟɧɢɹ ɧɢɠɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ (ɬɟɦɩɟɪɚ-

ɬɭɪɵ ɝɨɪɟɧɢɹ); ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɪɵɜ ɩɥɚɦɟɧɢ ɫɬɪɭɟɣ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ; ɫɧɢɠɟɧɢɟ 
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ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɩɥɚɦɟɧɢ; ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɨɝɧɟ-

ɩɪɟɝɪɚɠɞɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɥɚɦɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɱɟɪɟɡ ɭɡɤɢɟ ɤɚɧɚɥɵ. 

Ɉɝɧɟɝɚɫɢɬɟɥɶɧɶɲɢ ɧɚɡɵɜɚɸɬ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɪɢ ɜɜɟɞɟɧɢɢ ɜ ɡɨɧɭ ɫɝɨɪɚ-

ɧɢɹ ɩɪɟɤɪɚɳɚɸɬ ɝɨɪɟɧɢɟ. Ɉɫɧɨɜɧɵɟ ɨɝɧɟɝɚɫɹɳɢɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ – ɷɬɨ ɜɨ-

ɞɚ ɢ ɜɨɞɹɧɨɣ ɩɚɪ, ɯɢɦɢɱɟɫɤɚɹ ɢ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɵ, ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ 

ɫɨɥɟɣ, ɧɟɝɨɪɸɱɢɟ ɝɚɡɵ, ɝɚɥɨɢɞɨɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɫɨɫɬɚɜɵ ɢ ɫɭɯɢɟ 

ɨɝɧɟɬɭɲɚɳɢɟ ɩɨɪɨɲɤɢ. 

ɉɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɛɨɥɶɲɢɯ ɩɨɠɚɪɨɜ ɢ ɡɚ-

ɝɨɪɚɧɢɹ. ɂɯ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɞɨ ɩɪɢɛɵɬɢɹ ɩɨɠɚɪɧɨɣ ɤɨɦɚɧɞɵ. Ʉ ɩɟɪɜɢɱɧɵɦ 

ɫɪɟɞɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ ɩɟɪɟɞɜɢɠɧɵɟ ɢ ɪɭɱɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɩɟɪɟɧɨɫɧɵɟ ɨɝɧɟɝɚɫɢ-

ɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɜɧɭɬɪɟɧɧɢɟ ɩɨɠɚɪɧɵɟ ɤɪɚɧɵ, ɹɳɢɤɢ ɫ ɩɟɫɤɨɦ, ɚɫɛɟɫɬɨɜɵɟ ɩɨ-

ɤɪɵɜɚɥɚ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɳɢɬɵ ɫ ɧɚɛɨɪɨɦ ɢɧɜɟɧɬɚɪɹ ɢ ɞɪ. 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢɯ ɩɟɪɫɨɧɚɥɚ, 

ɚ ɬɚɤɠɟ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɨɡ-

ɧɢɤɚɸɬ ɨɩɚɫɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɧɚ ɪɚɛɨɬɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɭɸɬ ɨɩɚɫɧɵɟ ɢ (ɢɥɢ) 

ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. ɉɪɢɦɟɪɨɦ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ ɦɨɝɭɬ ɫɥɭɠɢɬɶ 

ɨɩɚɫɧɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɪɚɜɦɢɪɨɜɚɧɢɹ (ɩɨɥɭɱɟɧɢɟ ɬɪɚɜɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣ-

ɫɬɜɢɹ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɟɪɟɞɜɢɝɚɸɳɢɯɫɹ ɢɡɞɟɥɢɣ, ɩɚ-

ɞɚɸɳɢɯ ɫ ɜɵɫɨɬɵ ɩɪɟɞɦɟɬɨɜ ɢ ɞɪ.), ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, 

ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɢɡɥɭɱɟɧɢɹ (ɬɟɩɥɨɜɨɝɨ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ, ɢɨɧɢɡɢ-

ɪɭɸɳɟɝɨ), ɢɧɮɪɚ- ɢ ɭɥɶɬɪɚɡɜɭɤɚ, ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɬ.ɞ. 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɨɝɪɚɠɞɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

ɨɝɪɚɠɞɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɱɧɵɦɢ, ɱɬɨɛɵ ɜɵɞɟɪɠɢɜɚɬɶ ɭɞɚɪɵ 

ɱɚɫɬɢɰ (ɫɬɪɭɠɤɢ), ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɞɟɬɚɥɟɣ, ɚ ɬɚɤɠɟ ɫɥɭɱɚɣɧɨɟ ɜɨɡ-

ɞɟɣɫɬɜɢɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɢ ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɧɵɦɢ; 
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ɨɝɪɚɠɞɟɧɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɦɟɬɚɥɥɨɜ (ɤɚɤ ɫɩɥɨɲɧɵɯ, ɬɚɤ ɢ ɦɟɬɚɥɥɢɱɟ-

ɫɤɢɯ ɫɟɬɨɤ ɢ ɪɟɲɟɬɨɤ), ɩɥɚɫɬɦɚɫɫ, ɞɟɪɟɜɚ, ɩɪɨɡɪɚɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɨɪɝɚɧɢɱɟɫɤɨɟ 

ɫɬɟɤɥɨ, ɬɪɢɩɥɟɤɫ ɢ ɞɪ.); 

ɜɫɟ ɨɬɤɪɵɬɵɟ ɜɪɚɳɚɸɳɢɟɫɹ ɢ ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɦɚɲɢɧ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵ-

ɬɵ ɨɝɪɚɠɞɟɧɢɹɦɢ; 

ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɤɪɚɲɟɧɚ ɜ ɹɪɤɢɟ ɰɜɟɬɚ 

(ɹɪɤɨ-ɤɪɚɫɧɵɣ, ɨɪɚɧɠɟɜɵɣ), ɱɬɨɛɵ ɛɵɥɨ ɡɚɦɟɬɧɨ, ɟɫɥɢ ɨɝɪɚɠɞɟɧɢɟ ɫɧɹɬɨ; 

ɡɚɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚ ɫɨ ɫɧɹɬɵɦ ɢɥɢ ɧɟɢɫɩɪɚɜɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – ɷɬɨ ɬɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɢ ɨɬɤɥɸɱɚɸɬ ɦɚɲɢɧɵ ɢɥɢ ɚɝɪɟɝɚɬɵ ɩɪɢ ɜɵɯɨɞɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɚɪɚɦɟɬɪɚ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ ɡɚ ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. ɗɬɨ ɡɜɟɧɨ ɪɚɡɪɭɲɚɟɬɫɹ ɢɥɢ ɧɟ ɫɪɚɛɚ-

ɬɵɜɚɟɬ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ. 

ɋɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя ɨɫɧɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɥɟɜɢɡɢ-

ɨɧɧɵɯ ɢɥɢ ɬɟɥɟɦɟɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɜɢɡɭɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɫ ɭɞɚɥɟɧ-

ɧɵɯ ɧɚ ɞɨɫɬɚɬɨɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɩɚɫɧɵɯ ɡɨɧ ɭɱɚɫɬɤɨɜ. ɍɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ ɛɟɡɨɩɚɫɧɨɝɨ ɦɟɫɬɚ ɩɨɡɜɨɥɹɟɬ ɭɛɪɚɬɶ ɩɟɪɫɨɧɚɥ ɢɡ ɬɪɭɞɧɨɞɨɫɬɭɩ-

ɧɵɯ ɡɨɧ ɢ ɡɨɧ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. ɑɚɳɟ ɜɫɟɝɨ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɪɚɛɨɬɟ ɫ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ, ɜɡɪɵɜɨɨɩɚɫɧɵɦɢ, ɬɨɤɫɢɱ-

ɧɵɦɢ ɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ.  
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VI. ɗɄɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɨɛɴɟɤɬɨɦ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɢɡɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ 

ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɢ ɩɪɢɪɨɞɵ. ɗɬɚ ɩɪɨɛɥɟɦɚ ɩɪɨɧɢɡɵɜɚɟɬ 

ɜɫɸ ɢɫɬɨɪɢɸ ɧɚɭɱɧɨɝɨ ɩɨɡɧɚɜɚɧɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɨɡɦɨɠɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɟɺ 

ɪɟɲɟɧɢɹ ɮɨɪɦɢɪɨɜɚɥɢɫɶ ɬɟ ɢɥɢ ɢɧɵɟ ɮɢɥɨɫɨɮɫɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɥɟɠɚɳɢɟ ɜ ɨɫ-

ɧɨɜɟ ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɨɛɴɟɤɬɨɦ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɢɡɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ 

ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɢ ɩɪɢɪɨɞɵ.  

ɗɬɚ ɩɪɨɛɥɟɦɚ ɩɪɨɧɢɡɵɜɚɟɬ ɜɫɸ ɢɫɬɨɪɢɸ ɧɚɭɱɧɨɝɨ ɩɨɡɧɚɜɚɧɢɹ. ȼ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫ ɜɨɡɦɨɠɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɟɺ ɪɟɲɟɧɢɹ ɮɨɪɦɢɪɨɜɚɥɢɫɶ ɬɟ ɢɥɢ ɢɧɵɟ ɮɢɥɨ-

ɫɨɮɫɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɥɟɠɚɳɢɟ ɜ ɨɫɧɨɜɟ ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ.  

Ⱦɨɫɬɢɠɟɧɢɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɩɨɫɨɛɫɬɜɭɸɬ 

ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ ɜɫɟɜɨɡɪɚɫɬɚɸɳɢɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɨɛɳɟɫɬɜɚ ɜ ɰɟɥɨɦ ɢ ɤɚɠɞɨɝɨ ɢɧ-

ɞɢɜɢɞɚ ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɡɚɜɟɞɨɦɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ 

ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɛɢɨɫɮɟɪɟ, ɜɟɞɭɬ ɤ ɧɚɪɭɲɟɧɢɸ ɟɺ ɫɬɚɛɢɥɶɧɨɫɬɢ. ȼɫɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ ɨɩɟɪɚɰɢɢ ɞɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ  

ɛɟɡɨ ɜɫɹɤɨɣ ɨɝɥɹɞɤɢ ɧɚ ɢɯ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɤɪɭɩɧɵɯ ɝɨɪɨɞɚɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɚɯ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɨɛɥɟɦ ɜ ɨɛɥɚɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɍɡɛɟɤɢɫɬɚɧɟ. ɇɟɫɦɨɬɪɹ 

ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɞɟɪɠɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɜ ɷɬɢɯ ɪɚɣɨɧɚɯ  ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢȼɥɢɹɧɢɟ ɷɧɟɪɝɟ-

ɬɢɤɢ ɧɚ ɚɬɦɨɫɮɟɪɭ. 

Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɤɪɭɩɧɵɯ ɝɨɪɨɞɚɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɚɯ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɨɛɥɟɦ ɜ ɨɛɥɚɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɍɡɛɟɤɢɫɬɚɧɟ.  

ɇɟɫɦɨɬɪɹ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɞɟɪɠɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɜ ɷɬɢɯ ɪɚɣɨɧɚɯ  ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢ-

ɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ).  
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ɂɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜɨɡɞɭɯɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɟɤɬɨɪɟ ɹɜɥɹɸɬɫɹ ɯɢ-

ɦɢɱɟɫɤɢɟ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɟ, ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɟ ɢ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ, ɰɟɦɟɧɬɧɵɟ 

ɡɚɜɨɞɵ ɢ ɡɚɜɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ Ɍɚɲɤɟɧɬɟ, Ⱥɥɦɚɥɵɤɟ, ɇɚɜɨɢ, ɑɢɪɱɢ-

ɤɟ, ɋɚɦɚɪɤɚɧɞɟ ɢ Ɏɟɪɝɚɧɟ. ȼ ɷɬɢɯ ɝɨɪɨɞɚɯ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢɫɬɨɱɧɢɤɢ ɩɪɢɯɨɞɢɬ-

ɫɹ 70% ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ 59% ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɫɪɟɞ-

ɧɟɝɨɞɨɜɵɟ ɜɵɛɪɨɫɵ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ (ɞɢɨɤɫɢɞɚ ɫɟɪɵ, ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɭɝɥɟɜɨɞɨ-

ɪɨɞɨɜ, ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɦɵɲɶɹɤɚ ɢ ɬ.ɞ.) ɇɨɜɨ-Ⱥɧɝɪɟɧɫɤɢɦ 

ȽɊɗɋ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 100000 ɬɨɧɧ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɧɚ ɧɟɝɨ ɩɪɢɯɨɞɢɬɫɹ 

13% ɜɫɟɯ ɚɬɦɨɫɮɟɪɧɵɯ ɜɵɛɪɨɫɨɜ ɢɡ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɍɡɛɟɤɢɫɬɚɧɟ. 

Ƚɥɚɜɧɚɹ ɩɪɢɱɢɧɚ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɩɪɨɦɵɲɥɟɧɧɵɦɢ 

ɨɛɴɟɤɬɚɦɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɢ ɛɨɪɶɛɵ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ ɜɨɡɞɭɯɚ ɹɜ-

ɥɹɸɬɫɹ ɥɢɛɨ ɭɫɬɚɪɟɜɲɢɦɢ ɢ ɧɟɷɮɮɟɤɬɢɜɧɵɦɢ, ɥɢɛɨ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜɨɜɫɟ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɫɚɦɚ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟ ɨɬɜɟɱɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ 

ɧɭɠɞɚɟɬɫɹ ɜ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢɥɢ ɡɚɦɟɧɟ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ (ɤɨɧɤɪɟɬɧɨ ɭɱɚɫɬɨɤ) ɨɛɪɚ-

ɡɭɸɬɫɹ ɝɚɡɨ-ɩɵɥɟɜɵɟ ɜɵɛɪɨɫɵ ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚ (ɬɚɛɥɢɰɚ 1). 

Ɍɚɛɥɢɰɚ 1. 

Ƚɚɡɨ-ɩɵɥɟɜɵɟ ɜɵɛɪɨɫɵ ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ (ɫɬɚɧɰɢɢ, ɭɱɚɫɬɤɟ, ɜ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟ). 

ɂɫɬɨɱɧɢɤɢ 
ɝɚɡɨɩɵɥɟ-

ɜɵɯ ɜɵɛɪɨ-
ɫɨɜ 

ɋɨɫɬɚɜ ɝɚ-
ɡɨɩɵɥɟɜɵɯ 
ɜɵɛɪɨɫɨɜ 

ɉɪɢ-

ɦɟɧɹɟɦɵɣ 
ɫɩɨɫɨɛɵ 

ɭɫɬɚɧɨɜɤɚ 

ɨɱɢɫɬɤɢ 

ɋɨɞɟɪɠɚɧɢɟ ɩɪɢ-
ɦɟɫɟɣ, % 

ɉɪɢɦɟɱɚɧɢɟ 
ɞɨ 

ɨɱɢɫɬɤɢ 

ɩɨɫɥɟ 
ɨɱɢɫɬɤɢ 

Ƚɟɧɟɪɚɬɨɪ ɋɈ, NO, Ⱥɞɫɨɪɛɰɢɹ 36-40 0,05 

ɋɨɨɬ. ɧɨɪɦɟ 
ɉȾɄ 

ɉɟɱɶ NO, ɫɚɠɚ Ⱥɛɫɨɪɛɰɢɹ 28-32 0,03 

ɇɚɫɨɫ ɩɵɥɶ ɐɢɤɥɨɧ 30-36 1-1,5 

Ʉɨɬɟɥ ɋɈ, NO, Ⱥɛɫɨɪɛɰɢɹ 22-25 0,03 

ɢ ɞɪ. …… …… ….  

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1 ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤ ɱɢɫɥɭ 

ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɢ ɦɚɫɫɨɜɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɚɬɦɨɫɮɟɪɵ ɨɬɧɨɫɹɬɫɹ ɨɤɫɢɞɵ ɚɡɨɬɚ 

(NO2 , NO, N2O4, N2O, N2O3). ɂɦɟɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɭɬɟɣ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ:1) 
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ɩɨɥɧɨɟ ɨɤɢɫɥɟɧɢɟ  NO ɢ NO2  ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ;  2) ɱɚɫɬɢɱɧɨɟ ɨɤɢɫɥɟɧɢɟ NO ɜ NO2 , 

ɩɪɢɜɨɞɹɳɟɟ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɷɤɜɢɦɨɥɟɤɭɥɹɪɧɨɣ ɫɦɟɫɢ NO ɢ NO2 ; 3) ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɟɥɟɤɬɢɜɧɵɯ ɚɛɫɨɪɛɟɧɬɨɜ; 4) ɨɤɢɫɥɟɧɢɟ ɜ ɠɢɞɤɨɣ ɮɚɡɟ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɞ-

ɤɨɮɚɡɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɚɛɫɨɪɛɰɢɢ ɢ ɩɟɪɟɜɨɞɚ NO ɜ ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɫɨɟɞɢ-

ɧɟɧɢɹ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɬɚɤɠɟ ɨɛɪɚɡɭɸɬɫɹ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨ-

ɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɬ.ɤ. ɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɨɯɥɚɞɢɬɟɥɶ, 

ɫɪɟɞɚɨɛɪɚɡɨɜɚɬɟɥɶ, ɨɛɨɪɨɬɧɚɹ ɢɥɢ ɰɢɪɤɭɥɹɰɢɨɧɧɚɹ ɜɨɞɚ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɣ 

ɤɨɦɩɨɧɟɧɬ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɣ ɱɚɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɫɨɫɬɚɜɚ ɩɪɢɦɟɫɟɣ 

ɧɚ ɭɱɚɫɬɤɟ (ɭɡɥɟ, ɩɨɞɫɬɚɧɰɢɢ, ȽɊЭɋ, ɌЭɋ, ɢ.ɬ.ɞ.)  ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɫɬɨɱɧɵɯ ɜɨɞ (ɬɚɛɥɢɰɚ 2). 

Ɍɚɛɥɢɰɚ 2. 

ɋɨɫɬɚɜɵ ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɨɱɧɵɯ ɜɨɞɢ ɫɩɨɫɨɛɵ ɢɯ ɨɱɢɫɬɤɢ. 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɩɟɪɚɰɢɢ 

ɋɨɫɬɚɜ ɫɬɨɱɧɨɣ 

ɜɨɞɵ 

ɋɩɨɫɨɛ 
ɨɱɢɫɬɤɢ 

ɉɪɢɦɟɱɚɧɢɟ 

1 
Ɍɨɤɚɪɧɨ-ɮɪɟɡɟɪɧɚɹ 
ɨɛɪɚɛɨɬɤɚ ɦɟɬɚɥɥɚ 

Ɇɟɬɚɥɥɢɱ. 
ɫɬɪɭɠɤɢ. Ɇɟɯɚɧɢɱɟɫ. 

Ɉɫɚɞɨɤ ɜɨɡɜɪɚ-
ɳɚɸɬ ɜ ɩɟɪɟɪɚ-

ɛɨɬɤɭ 

2 Ɉɛɪɚɛɨɬɤɚ ɞɪɟɜɟɫɢɧɵ 
ɋɬɪɭɠɤɚ 

ɞɪɟɜɟɫɢɧɵ 
Ɇɟɯɚɧɢɱɟɫ. 

ɇɚ ɩɪɨɢɡɜɨɞ-
ɫɬɜɨ Ⱦɋɉ ɢ 

Ⱦȼɉ 

3 
ɇɚɧɟɫɟɧɢɟ ɥɚɤɨɤɪɚ-
ɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɗɮɢɪɵ, ɫɩɢɪɬɵ, 
ɨɥɢɮɢ 

Ɋɟɚɝɟɧɬɧɵɣ Ɋɟɝɟɧɟɪɢɪɭɸɬ 

4 
ɇɚɧɟɫɟɧɢɟ ɩɨɥɢɦɟɪ-

ɧɵɯ ɩɨɤɪɢɬɵɣ 

Ɉɪɝɚɧɢɱ. 
ɩɪɢɦɟɫɢ 

Ɋɟɚɝɟɧɬɧɵɣ Ɋɟɝɟɧɟɪɢɪɭɸɬ 

5 ɋɛɨɪɤɚ ɩɪɨɜɨɞɨɜ ɢ ɞɪ. Ɉɪɝɚɧɢɱ. 
ɩɪɢɦɟɫɢ 

Ɋɟɚɝɟɧɬɧɵɣ Ɋɟɝɟɧɟɪɢɪɭɸɬ 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɥɹ ɨɱɢɫɬɤɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɦɟɧɹɸɬɫɹ ɫɚ-

ɦɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɜɨɡɜɪɚɬ ɨɱɢɳɟɧɧɭɸ ɜɨɞɭ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɚ ɨɛɪɚɡɭɸɳɢɟɫɹ ɨɫɚɞɤɢ, ɲɥɚɦɵ ɨɬɩɪɚɜ-

ɥɹɸɬɫɹ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɤɚɤ ɜɬɨɪɢɱɧɨɟ ɫɵɪɟ. Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɩɪɨ-

ɟɤɬɢɪɭɟɦɨɣ ɦɧɨɸ ɤɜɚɥɢɮ.-ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɹ ɪɚɡɪɚɛɚɬɵɜɚɸ ɩɪɨɟɤɬ ɭɱɚɫɬɤɢ 
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(ɫɬɚɧɰɢɢ, ɩɨɞɫɬɚɧɰɢɢ, ɭɡɟɥɶ, ɢ.ɬ.ɞ), ɝɞɟ ɢɦɟɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɞɪɚɡɞɟɥɟ-

ɧɢɹ ɤɚɤ ɪɟɦɨɧɬɧɵɣ ɰɟɯ, ɫɬɨɥɹɪɧɵɣ ɰɟɯ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɰɟɯ, ɫɛɨɪɨɱɧɵɣ ɰɟɯ, ɥɚɤɨ-

ɤɪɚɫɨɱɧɵɣ ɰɟɯ. Ʉɨɥɢɱɟɫɬɜɨ ɢ ɫɩɨɫɨɛɵ ɭɬɢɥɢɡɚɰɢɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɬɜɟɪɞɵɯ ɨɬɯɨ-

ɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3. 

Ʉɨɥɢɱɟɫɬɜɨ ɢ ɫɩɨɫɨɛɵ ɭɬɢɥɢɡɚɰɢɢ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ. 

ɂɫɬɨɱɧɢɤɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 

ȼɢɞ ɬɜɟɪɞɨɝɨ ɨɬɯɨɞɚ 
ɉɭɬɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ 

Ɍɨɤɚɪɧɨ-ɮɪɟɡɟɪɧɚɹ ɨɛɪɚ-
ɛɨɬɤɚ ɦɟɬɚɥɥɚ 

Ɇɟɬɚɥɥɢɱɟɫɤɚɹ 
ɫɬɪɭɠɤɚ 

ȼ ɥɢɬɟɣɧɵɣ ɰɟɯ ɜɬɨɪ-
ɱɟɪɦɟɬɚ 

Ɉɛɪɚɛɨɬɤɚ ɞɪɟɜɟɫɢɧɵ Ⱦɪɟɜɟɫɧɚɹ ɫɬɪɭɠɤɚ 
ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɨ Ⱦɋɉ ɢ 

Ⱦȼɉ 

ɇɚɧɟɫɟɧɢɟ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

Ɇɚɫɥɹɧɵɟ ɬɤɚɧɢ 
ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɤɫɬɨ-

ɥɢɬɚ ɢ ɨɪɝɚɥɢɬɚ 

ɋɛɨɪɤɚ ɩɪɨɜɨɞɨɜ ɢ ɞɪ. Ɇɚɫɥɹɧɵɟ ɬɤɚɧɢ 
ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɤɫɬɨ-

ɥɢɬɚ ɢ ɨɪɝɚɥɢɬɚ 

 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɜɵɛɪɨɫɵ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ʉɚɤ ɢ ɜ ɥɸɛɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɦɧɨɣ ɩɪɟɞɩɪɢɹɬɢɟ ɜɵɛɪɚɫɵ-

ɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɷɧɟɪɝɨɜɵɛɪɨɫɵ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɬɚɤɢɟ ɤɚɤ ɧɚ ɦɟɯɚɧɢɱɟ-

ɫɤɨɦ ɢ ɫɬɨɥɹɪɧɨɦ ɰɟɯɚɯ ɲɭɦ, ɜɢɛɪɚɰɢɹ, ɫɜɟɬ, ɬɟɩɥɨ  ɢ ɥɭɱ ɩɪɢ ɫɜɚɪɨɱɧɨɣ ɪɚɛɨɬɟ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɷɧɟɪɝɨ ɜɵɛɪɨɫɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸ-

ɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜ-

ɤɚɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɫɩɟɰɢɚɥɶɧɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɩɨɞɭɲɤɢ, ɩɪɭɠɢɧɵ, ɲɭɦɨ-

ɜɢɛɪɨ ɩɨɝɥɨɳɚɸɳɢɟ ɩɨɤɪɵɬɢɹ ɢ ɨɝɪɚɠɞɟɧɢɹ, ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɨɤɪɵɬɢɹ ɢ ɞɪ. 

ȼ ɰɟɥɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɢɦɟɧɟɧɢɹ ɜɫɟɯ ɦɟɪɨɩɪɢɹɬɢɢ ɩɨ ɫɧɢɠɟɧɢɸ ɜɪɟɞ-

ɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  
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ȼɵɜɨɞɵ 

 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɢɡɭɱɟɧɵ ɦɚɬɟɪɢɚɥɵ ɢɫ-

ɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ ɞɥɹ ɝɚɡɨ-ɜɨɡɞɭɲɧɵɯ ɫɪɟɞɫɬɜ.  

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɪɚɡɪɚɛɨɬɚɧ ɫɨɫɬɚɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɪɢɫɬɨɝɨ ɤɟɪɚɦɢɱɟɫɤɨɝɨ 

ɮɢɥɶɬɪɚ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɮɢɥɶɬɪɨɜ ɧɚ ɨɫɧɨɜɟ 

ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɫ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɨɣ ɟɺ ɧɚ ɦɟɫɬɧɨɟ ɫɵɪɶɺ-ɤɚɨɥɢɧ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɱɢɬɚɧɚ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɩɟɱɶ ɞɥɹ ɩɨɥɭ-

ɱɟɧɢɹ 2190 ɲɬ. ɮɢɥɶɬɪɨɜ ɜ ɝɨɞ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɨɞɧɨɰɢɤ-

ɥɨɜɭɸ ɪɚɛɨɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɩɨ ɨɱɢɫɬɤɟ ɝɚɡɨɜ. 

Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɮɨɪɦɚ ɢ ɪɚɡɦɟɪɵ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ, ɫɬɪɭɤɬɭɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ. 

ɉɨɪɢɫɬɵɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɹɞɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɜɨ-

ɤɭɩɧɨɫɬɶ ɤɨɬɨɪɵɯ ɞɚɟɬ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɜɨɣɫɬɜɚɯ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ȼ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢ ɨɛɳɟɣ ɩɨɪɢɫɬɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɛɨɥɟɟ 20% ɩɪɚɤɬɢɱɟɫɤɢ ɬɭɩɢ-

ɤɨɜɨɣ ɢ ɡɚɤɪɵɬɨɣ ɩɨɪɢɫɬɨɫɬɢ ɜ ɧɟɦ ɧɟ ɛɵɥɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɨɬɤɪɵɬɚɹ ɩɨɪɢɫɬɨɫɬɶ ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɛɳɭɸ ɟɝɨ ɩɨɪɢ-

ɫɬɨɫɬɶ. ɉɨɪɢɫɬɨɫɬɶ ɤɟɪɚɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪ ɨɛɪɚɡɰɨɜ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɦɟɬɨɞɭ ɩɪɨɩɢɬɤɢ 

ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨɪɢɫɬɨɫɬɶ ɨɛɪɚɡɰɚ. ɗɬɨɬ ɦɟɬɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɩɨɥɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɜɫɟɯ ɩɨɪ ɫɦɚɱɢɜɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ. Ɏɨɪɦɚ ɩɨɪ ɫɥɨɠɧɚ ɢ ɡɚɜɢɫɢɬ 

ɨɬ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ, ɞɚɜɥɟɧɢɣ ɩɪɟɫɫɨɜɚɧɢɹ, ɪɟɠɢɦɨɜ ɫɩɟɤɚɧɢɹ. 

Ȼɵɥɨ ɪɚɫɫɦɨɬɪɟɧɚ ɪɚɡɦɟɪɵ ɩɨɪ ɢ ɨɩɪɟɞɟɥɟɧɚ ɱɬɨ ɨɬ ɪɚɡɦɟɪɚ ɩɨɪ ɡɚɜɢɫɢɬ ɤɚɤ 

ɮɢɥɶɬɪɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɬɚɤ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɢɫɬɨ-

ɩɪɨɧɢɰɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɇɟɬɨɞ ɜɵɬɟɫɧɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢɦɟɧɹɥɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɪɚɡɦɟɪɨɜ ɩɨɪ ɨɬ 1 ɞɨ 250 ɦɤɦ. ɇɢɠɧɢɣ ɩɪɟɞɟɥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɝɪɚɧɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ 

ɝɚɡɚ ɩɨɞ ɨɛɪɚɡɰɨɦ (ɧɟ ɫɜɵɲɟ 3...4 Ɇɩɚ), ɚ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ - ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɡɚɩɨɥɧɟ-

ɧɢɹ ɩɨɪ ɠɢɞɤɨɫɬɶɸ, ɬɚɤ ɤɚɤ ɤɚɩɢɥɥɹɪɧɵɟ ɫɢɥɵ, ɭɞɟɪɠɢɜɚɸɳɢɟ ɠɢɞɤɨɫɬɶ ɜ ɩɨɪɚɯ, 

ɫɬɚɧɨɜɹɬɫɹ ɫɪɚɜɧɢɦɵɦɢ ɫ ɫɢɥɚɦɢ ɬɹɠɟɫɬɢ. 

ȼ ɬɨɦ ɱɢɫɥɟ ɪɚɫɫɦɨɬɪɟɥɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ. 

Ɉɩɪɟɞɟɥɟɧɨ ɱɬɨ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɡɚɜɢɫɹɬ ɨɬ ɩɨɪɢ-
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ɫɬɨɫɬɢ, ɜɟɥɢɱɢɧɵ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪɚ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ, 

ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɫɪɚɜɧɢɜɚɬɶ ɩɨ ɜɟɥɢɱɢɧɟ ɪɚɫɯɨɞɚ ɝɚɡɚ 

ɢɥɢ ɠɢɞɤɨɫɬɢ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɱɟɪɟɡ; ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɢ. ȼ ɨɩɪɟɞɟɥɟ-

ɧɢɟ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɫɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɢɡɞɟɥɢɣ ɢɡ ɩɨɪɢɫɬɵɯ ɩɪɨɧɢɰɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩɪɢɦɟɧɹɥɫɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɡɪɵɜ. ɂɫɩɵɬɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɚɜɥɟɧɢɹ, ɩɪɢ ɤɨɬɨ-

ɪɨɦ ɧɚɫɬɭɩɚɟɬ ɪɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɨɜ, ɩɪɨɜɨɞɢɥɢ ɧɚ ɫɬɟɧɞɟ. 

Ȼɵɥɢ ɬɚɤ ɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ɤɟ-

ɪɚɦɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɍɚɤɠɟ ɪɚɫɫɱɢɬɚɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ ɮɢɥɶɬɪɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɧɟɭɱɬɟɧɧɵɟ ɩɨɬɟɪɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚ-

ɫɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɟɱɢ ɩɨɤɚɡɚɥɨ 86,7 %, ɜ ɪɚɫɱɟɬɟ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜɵɲɥɨ 11 Ɉɦ, ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 70,2 ɤɝ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɫɫɱɢɬɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɝɨɞ, 

ɪɚɫɯɨɞɵ ɫɵɪɶɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ ɧɚ ɩɨɤɭɩɤɭ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, 

ɪɚɫɱɟɬ ɮɨɧɞɵ ɚɦɨɪɬɢɡɚɰɢɢ ɢ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɪɚɫɱɟɬ ɡɚɪɚɛɨɬ-

ɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɪɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɢ ɬ.ɞ. Ȼɵɥɨ 

ɪɚɫɫɱɢɬɚɧɨ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɢɡ 90 % 

ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢ 10 % ɤɚɨɥɢɧɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɷɤɨɧɨɦɢɬɶ 14 769 360 ɫɭɦɦ ɜ ɝɨɞ 

ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨɥɭɱɚɟɬɫɹ ɜ ɝɨɞ 9,7%. 

ȼ ɱɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɨ ɬɟɯɧɨɥɨɝɢɹ ɛɟɡɨɩɚɫɧɨ-

ɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɪɚɡɪɚɛɨɬɤɢ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ, ɜ ɷɤɨɥɨ-

ɝɢɱɟɫɤɨɦ ɱɚɫɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɢɦɟɧɟɧɢɹ ɜɫɟɯ ɦɟɪɨɩɪɢɹɬɢɢ ɩɨ ɫɧɢɠɟɧɢɸ ɜɪɟɞ-

ɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨ-

ɝɢɹ ɩɨɥɭɱɟɧɢɹ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɨɱɢɫɬɤɢ 

ɝɚɡɨ-ɜɨɡɞɭɲɧɵɯ ɫɪɟɞ ɜ ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɧɨ ɢ ɜ ɞɪɭɝɢɯ ɨɬɪɚɫ-

ɥɹɯ ɷɤɨɧɨɦɢɤɢ, ɧɚɩɪɢɦɟɪ,  ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɥɹ ɨɱɢɫɬ-

ɤɢ ɜɵɫɨɤɨ ɨɛɜɨɞɧɺɧɧɨɣ ɧɟɮɬɢ, ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ 

ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɛɪɨɫɨɜ ɢ ɬ.ɞ.  
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