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ɊȿɎȿɊȺɌ 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɉɪɢɦɟɧɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ 

ɚɧɚɥɢɡɚ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ» ɫɨɫɬɨɢɬ ɢɡ 66 ɥɢɫɬɨɜ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ, 20 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɩɥɚɤɚɬɨɜ. 

ɆȿɌɈȾɕ ȺɇȺɅɂɁȺ, ɏɅɈɊɈɊȽȺɇɂɑȿɋɄɂȿ ɋɈȿȾɂɇȿɇɂə, ɇȿɎɌɖ, 

ɇȿɎɌȿɉɊɈȾɍɄɌɕ 

Ɋɚɛɨɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɚɧɚɥɢɡɟ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɨɩɢɫɚɧɢɟ 

ɩɪɨɛɥɟɦɵ, ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ (ɏɈɋ) ɧɚ 

ɧɟɮɬɟɩɪɨɜɨɞɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɉɩɢɫɚɧɵ ɩɪɢɱɢɧɵ ɩɨɩɚɞɚɧɢɹ ɏɈɋ ɜ ɧɟɮɬɶ, 

ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɥɚɛɨɪɚɬɨɪɢɢ. 

ɉɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɛɟ ɧɟɮɬɢ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» ɨɩɢɫɚɧɵ ɩɪɚɜɢɥɚ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɨɜ, ɨɫɧɨɜɧɵɟ ɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɚɧɚɥɢɡɟ.  

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧɚ ɢ ɪɚɫɫɱɢɬɚɧɚ ɫɪɚɜɧɢɬɟɥɶɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɟɯ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɧɟɮɬɢ ɢ ɧɚɣɞɟɧ ɫɚɦɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢ ɭɞɚɱɧɵɣ ɦɟɬɨɞ ɞɥɹ ɥɚɛɨɪɚɬɨɪɢɢ. 
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ȼȼȿȾȿɇɂȿ 

 

ȼɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɟɮɬɶ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɫɨɞɟɪɠɢɬ 

ɪɚɡɥɢɱɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ ɢ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɢɟ ɧɚ ɤɥɚɫɫ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɤɨɦɩɨɧɟɧɬɵ, ɧɚɩɪɢɦɟɪ, ɜɨɞɚ, ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, 

ɫɟɪɚ ɢ ɟɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɬ.ɞ. 

ɏɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɧɟɫɭɬ ɜ ɫɟɛɟ ɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ, ɬɚɤ ɤɚɤ, 

ɞɚɠɟ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ, ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɯɥɨɪɢɞɨɜ ɩɪɢ ɩɟɪɟɝɨɧɤɟ 

ɧɚɛɥɸɞɚɟɬɫɹ ɤɨɪɪɨɡɢɹ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɩɨɬɨɦɭ ɱɬɨ ɢɡ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɯɥɨɪɚ, 

ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɧɟɮɬɢ, ɨɱɟɧɶ ɥɟɝɤɨ ɨɛɪɚɡɭɟɬɫɹ ɯɥɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɢɯ ɩɪɨɰɟɫɫɨɜ, ɬɚɤɢɟ ɤɚɤ ɝɢɞɪɢɪɨɜɚɧɢɟ, ɞɢɫɬɢɥɥɹɰɢɹ, 

ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɢ ɞɪɭɝɢɟ, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɹɬ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ.  

ȼ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ 

ɫɨɟɞɢɧɟɧɢɹ ɜɫɬɭɩɚɸɬ ɜ ɪɟɚɤɰɢɸ ɫ ɜɨɞɨɪɨɞɨɦ. ɉɪɨɞɭɤɬɨɦ ɬɚɤɨɣ ɪɟɚɤɰɢɢ 

ɹɜɥɹɟɬɫɹ ɯɥɨɪɨɜɨɞɨɪɨɞ, ɤɨɬɨɪɵɣ ɨɩɚɫɟɧ ɬɟɦ, ɱɬɨ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɞɚɠɟ 

ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɞɵ ɨɛɪɚɡɭɟɬ ɪɚɫɬɜɨɪ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ. ɉɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɬɚɤ ɠɟ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ 

ɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɚɹ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɳɟɩɥɟɧɢɹ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ. ȼ ɨɫɧɨɜɧɨɦ ɨɪɝɚɧɢɱɟɫɤɢɣ ɯɥɨɪ 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɛɨɥɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɜ ɛɨɥɟɟ ɜɹɡɤɢɯ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɹɯ. 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɩɪɢ ɤɨɧɬɚɤɬɟ ɧɟɮɬɢ, ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɯɥɨɪɚ, ɫ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ. ɉɨɷɬɨɦɭ ɩɪɢ ɞɨɥɝɨɦ ɯɪɚɧɟɧɢɢ 

ɦɚɡɭɬɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɦ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɋɨɥɹɧɚɹ ɤɢɫɥɨɬɚ 

ɨɩɚɫɧɵɣ ɤɨɦɩɨɧɟɧɬ, ɬɚɤ ɤɚɤ ɨɧɚ ɚɤɬɢɜɧɨ ɜɫɬɭɩɚɟɬ ɜ ɪɟɚɤɰɢɸ ɫɨ ɦɧɨɝɢɦɢ 

ɦɟɬɚɥɥɚɦɢ ɜ ɤɚɱɟɫɬɜɟ ɨɤɢɫɥɢɬɟɥɹ. ɉɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɯɥɨɪɢɞɵ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɨɬɪɚɜɢɬɶ ɢɥɢ ɪɟɡɤɨ ɫɧɢɡɢɬɶ ɚɤɬɢɜɧɨɫɬɶ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɯɥɨɪɢɫɬɵɣ 

ɜɨɞɨɪɨɞ, ɜɵɞɟɥɹɟɦɵɣ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɪɟɚɝɢɪɭɟɬ ɫ 
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ɚɦɦɢɚɤɨɦ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɨɱɢɫɬɢɬɟɥɶɧɨɦ ɝɢɞɪɢɪɨɜɚɧɢɢ ɢɡ 

ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ ɯɥɨɪɢɞ ɚɦɦɨɧɢɹ, ɷɬɨ 

ɬɜɟɪɞɨɟ ɜɟɳɟɫɬɜɨ, ɤɨɬɨɪɨɟ ɜɩɨɫɥɟɞɫɬɜɢɢ ɦɨɠɟɬ ɡɚɛɢɜɚɬɶ ɚɪɦɚɬɭɪɵ, ɡɚɫɨɪɹɬɶ 

ɬɪɭɛɨɩɪɨɜɨɞ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɯɥɨɪ ɜ ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɟɪɶɟɡɧɭɸ ɩɪɨɛɥɟɦɭ 

ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

 

1 Ʉɚɤ ɜ ɧɟɮɬɶ ɩɨɩɚɞɚɸɬ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 

 

ɏɈɋ ɜɤɥɸɱɚɟɬ ɥɸɛɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ, ɯɨɬɹ ɛɵ, 

ɨɞɢɧ ɚɬɨɦ ɜɨɞɨɪɨɞɚ ɡɚɦɟɳɟɧ ɧɚ ɨɞɢɧ ɚɬɨɦ ɯɥɨɪɚ, ɬɨ ɟɫɬɶ ɜ ɫɬɪɭɤɬɭɪɟ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɞɧɚ ɢ ɛɨɥɟɟ ɫɜɹɡɶ C-Cl.  

ɇɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɝɨɦɨɥɨɝɢ ɯɥɨɪɚɥɤɚɧɨɜ, ɯɥɨɪɚɥɤɟɧɨɜ, 

ɚɪɢɥɝɚɥɨɝɟɧɢɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɪɟɤɪɚɫɧɵɟ ɪɚɫɬɜɨɪɢɬɟɥɢ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɛɟɡɠɢɪɢɜɚɧɢɹ, ɪɚɫɬɜɨɪɟɧɢɹ ɩɚɪɚɮɢɧɨɜ, ɩɨɥɢɦɟɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ. Ɍɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɛɭɪɟɧɢɢ ɫɤɜɚɠɢɧ ɞɥɹ 

ɭɥɭɱɲɟɧɢɹ ɪɚɛɨɬɵ. Ɋɟɚɝɟɧɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ, 

ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɢ ɬɚɤɠɟ ɢɧɨɝɞɚ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɯɥɨɪɢɞɨɜ ɜ 

ɧɟɮɬɢ.  

ɉɪɨɛɥɟɦɭ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɬɨɝɞɚ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɪɟɲɢɬɶ, 

ɩɪɨɫɬɨ ɭɛɪɚɜ ɪɟɚɝɟɧɬɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɠɢɞɤɨɫɬɢ ɢ ɩɪɨɱɟɟ, ɧɨ ɯɥɨɪ ɜɯɨɞɢɬ ɜ 

ɫɨɫɬɚɜ ɨɱɟɧɶ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɚɝɟɧɬɨɜ: 

- ɛɭɪɨɜɵɟ ɞɨɛɚɜɤɢ;  

- ɷɦɭɥɶɝɚɬɨɪɵ ɢ ɞɟɷɦɭɥɶɝɚɬɨɪɵ;  

- ɝɢɞɪɨɮɨɛɢɡɚɬɨɪɵ;  

- ɦɨɸɳɢɟ ɚɝɟɧɬɵ;  

- ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ;  

- ɢɧɝɢɛɢɬɨɪɵ ɫɨɥɟɨɬɥɨɠɟɧɢɣ;  

- ɢɧɝɢɛɢɬɨɪɵ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ (ȺɋɉɈ);  

- ɛɚɤɬɟɪɢɰɢɞɵ;  

- ɩɟɧɨɝɚɫɢɬɟɥɢ;  

- ɧɟɣɬɪɚɥɢɡɚɬɨɪɵ ɫɟɪɨɜɨɞɨɪɨɞɚ;  

- ɢɧɝɢɛɢɬɨɪɵ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ;  

- ɞɟɩɪɟɫɫɨɪɵ;  



10 
 

- ɩɨɝɥɨɬɢɬɟɥɢ ɤɢɫɥɨɪɨɞɚ;  

- ɤɢɫɥɨɬɧɵɟ ɤɨɦɩɨɡɢɰɢɢ. 

ɉɨɷɬɨɦɭ ɭɛɪɚɬɶ ɜɫɟ ɜɟɳɟɫɬɜɚ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦ ɯɥɨɪɨɦ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɜɨɡɦɨɠɧɨ. ɉɪɢ ɜɵɛɨɪɟ ɪɟɚɝɟɧɬɚ ɭɱɢɬɵɜɚɸɬɫɹ ɰɟɧɚ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 

ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɢ ɤɨɧɟɱɧɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɥɢɱɢɟɦ 

ɯɥɨɪɨɪɝɚɧɢɤɢ. ɉɪɟɞɩɨɱɬɟɧɢɟ ɢɬɚɤ ɨɬɞɚɟɬɫɹ ɪɟɚɝɟɧɬɚɦ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɧɟ 

ɜɯɨɞɹɬ ɏɈɋ. Ɉɞɧɚɤɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɩɨɥɧɨɫɬɶɸ ɢɯ ɢɫɤɥɸɱɢɬɶ ɧɟ 

ɜɵɯɨɞɢɬ, ɜɟɞɶ ɩɪɢɦɟɧɟɧɢɟ ɯɥɨɪɢɞɨɜ ɨɱɟɧɶ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɢ ɪɚɫɬɜɨɪɟɧɢɹ ɫɦɨɥ ɩɪɢ ɞɨɛɵɱɟ ɫɦɨɥɢɫɬɨ-

ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɢ ɫɦɨɥɢɫɬɨ-ɩɚɪɚɮɢɧɨɜɵɯ ɮɪɚɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɯɥɨɪɨɪɝɚɧɢɤɭ, 

ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɧɟɮɬɟɨɬɞɚɱɢ ɩɥɚɫɬɨɜ. Ɍɚɤ ɤɚɤ ɷɬɢ ɮɪɚɤɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɤɨɥɥɨɢɞɧɵɟ ɪɚɫɬɜɨɪɵ, ɨɛɥɚɞɚɸɳɢɟ ɩɨɜɵɲɟɧɧɨɣ ɜɹɡɤɨɫɬɶɸ ɢ ɫɨɫɬɨɹɬ ɢɡ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ.  

Ⱦɥɹ ɩɪɨɦɵɜɤɢ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɪɟɡɟɪɜɭɚɪɨɜ ɬɚɤ 

ɠɟ ɧɟ ɨɛɨɣɬɢɫɶ ɛɟɡ ɏɈɋ, ɬɚɤ ɤɚɤ ɨɛɪɚɡɨɜɚɧɢɟ ɜɹɡɤɢɯ ɨɬɥɨɠɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ 

ȺɋɉɈ, ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɬɨɥɶɤɨ ɜ ɩɥɚɫɬɚɯ, ɧɨ ɢ ɜɧɭɬɪɢ ɞɨɛɵɜɚɸɳɟɝɨ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɢɞɨɜ ɤɨɪɪɨɡɢɢ 

(ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ) ɧɟɮɬɟɞɨɛɵɜɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬ 

ɛɚɤɬɟɪɢɰɢɞɵ, ɤɨɬɨɪɵɟ ɩɨɞɚɜɥɹɸɬ ɪɨɫɬ ɚɧɚɷɪɨɛɧɵɯ ɛɚɤɬɟɪɢɣ. ȼ ɢɯ ɫɨɫɬɚɜɟ 

ɯɥɨɪɢɞɵ ɱɟɬɜɟɪɬɢɱɧɵɯ ɚɦɢɧɨɜ.  

ɉɪɢ ɩɪɨɛɥɟɦɟ ɫɨɥɟɨɬɥɨɠɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɢɧɝɢɛɢɬɨɪɵ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ 

ɜɯɨɞɹɬ ɝɢɞɪɨɯɥɨɪɢɞɵ ɨɪɝɚɧɢɱɟɫɤɢɯ ɚɦɢɧɨɜ, ɫɚɯɚɪɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɢɞɧɨ, ɱɬɨ ɩɨɥɧɨɫɬɶɸ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɪɟɚɝɟɧɬɨɜ ɫ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɟɜɨɡɦɨɠɧɨ, ɦɨɠɟɬ ɛɵɬɶ ɜ ɛɭɞɭɳɟɦ ɢ ɛɭɞɭɬ 

ɧɚɣɞɟɧɵ ɧɨɜɵɟ ɫɨɫɬɚɜɵ ɜɟɳɟɫɬɜ, ɧɨ ɩɨɤɚ ɯɥɨɪɨɪɝɚɧɢɤɚ ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɧɨ 

ɫɩɪɚɜɥɹɟɬɫɹ ɫɨ ɫɜɨɢɦɢ ɡɚɞɚɱɚɦɢ ɢ ɩɪɨɳɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɢ ɭɛɢɪɚɬɶ ɢɡ ɧɟɮɬɢ ɜ ɞɚɥɶɧɟɣɲɟɦ, ɱɟɦ ɨɛɨɣɬɢɫɶ ɛɟɡ ɧɟɟ ɫɨɜɫɟɦ.  
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2 Ɇɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ 

 

Ɍɚɤ ɤɚɤ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɯɥɨɪɢɞɵ ɧɚɧɨɫɹɬ 

ɫɟɪɶɟɡɧɵɣ ɜɪɟɞ ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ ɭɦɟɧɶɲɚɸɬ ɫɪɨɤ ɟɝɨ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɬ 

ɦɟɬɨɞɵ ɢɯ ɨɩɪɟɞɟɥɟɧɢɹ. ɉɨɷɬɨɦɭ ɫɵɪɭɸ ɢɥɢ ɩɨɫɬɭɩɚɸɳɭɸ ɧɚ ɩɟɪɜɢɱɧɭɸ 

ɩɟɪɟɪɚɛɨɬɤɭ ɧɟɮɬɶ ɨɛɹɡɚɬɟɥɶɧɨ ɚɧɚɥɢɡɢɪɭɸɬ ɧɚ ɧɚɥɢɱɢɟ ɜ ɧɟɣ ɫɨɟɞɢɧɟɧɢɣ 

ɯɥɨɪɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ. ɗɬɢ ɚɧɚɥɢɡɵ ɩɪɨɜɨɞɹɬ ɞɥɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɮɬɢ ɧɚ ɤɥɚɫɫɵ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɢɞɨɜ ɜ ɧɟɮɬɢ 

ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ:  

- ɩɨɬɟɧɰɢɨɦɟɬɪɢɹ;  

- ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɹ;  

- ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɚɹ ɫɩɟɤɬɪɨɦɟɬɪɢɹ;  

Ɇɟɬɨɞ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ (ɚɪɝɟɧɬɨɦɟɬɪɢɹ)  

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ, ɨɩɢɫɚɧɧɵɣ ɜ 

ɫɬɚɧɞɚɪɬɚɯ ȽɈɋɌ Ɋ 52247 – 2004 (ɦɟɬɨɞ Ⱥ), ASTM D4929 (method A), UOP 588, 

ɩɨɡɜɨɥɹɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɚ ɜ ɫɨɫɬɚɜɟ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɦɨɥɟɤɭɥ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɪɚɡɟɰ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɵɬɶ ɨɬ 

ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɥɟɣ (ɫɭɥɶɮɢɞɨɜ, ɝɚɥɨɝɟɧɢɞɨɜ), ɤɨɬɨɪɵɟ ɦɟɲɚɸɬ ɜɵɩɨɥɧɟɧɢɸ 

ɢɡɦɟɪɟɧɢɹ. Ⱦɚɥɟɟ ɩɪɨɜɨɞɹɬ ɪɟɚɤɰɢɸ ɞɟɝɚɥɨɝɟɧɢɪɨɜɚɧɢɹ ɯɥɨɪɨɪɝɚɧɢɤɢ. 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɯɥɨɪɢɞɵ ɩɟɪɟɯɨɞɹɬ ɜ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɥɢ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ.  

ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɤɚɤ ɪɭɱɧɨɟ ɬɢɬɪɨɜɚɧɢɟ, ɬɚɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɬɢɬɪɚɬɨɪɨɜ (ɪɢɫɭɧɨɤ 1).  

ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɣ ɬɢɬɪɚɬɨɪ GT-200 ɫɨ ɫɬɟɤɥɹɧɧɵɦ ɢ 

ɫɟɪɟɛɪɹɧɨ/ ɯɥɨɪɫɟɪɟɛɪɹɧɵɦ ɷɥɟɤɬɪɨɞɚɦɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɨɪɝɚɧɢɱɟɫɤɢɟ 

ɯɥɨɪɢɞɵ, ɜ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ 

ɫɬɚɧɞɚɪɬɨɜ.  
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Ɋɢɫɭɧɨɤ 1 – Ɍɢɬɪɚɬɨɪ  GT-200 

 

Ɍɢɬɪɚɬɨɪ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɵ, ɤɚɤ ɫ ɨɛɪɚɡɰɚɦɢ ɫɵɪɨɣ ɧɟɮɬɢ, ɬɚɤ ɢ ɞɥɹ 

ɚɧɚɥɢɡɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɢɦɟɟɬ ɪɹɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɧɚɥɢɡɚ.  

Ɇɟɬɨɞ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ  

Ɇɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧ ɜ ɫɬɚɧɞɚɪɬɚɯ: ȽɈɋɌ Ɋ 52247-

2004 (ɦɟɬɨɞ Ȼ), ASTM D4929 (method B), UOP 910, ASTM D5808, UOP 779, EN 

14077, ASTM D5194, ASTM D7457.  

Ɇɟɬɨɞɢɤɚ ɜɤɥɸɱɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɩɟɪɟɝɨɧɤɭ, ɫɠɢɝɚɧɢɟ ɨɛɪɚɡɰɚ, 

ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɬɢɬɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɫɭɦɦɚɪɧɨɝɨ ɬɨɤɚ, ɡɚɬɪɚɱɟɧɧɨɝɨ 

ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɨɧɨɜ ɫɟɪɟɛɪɚ. ɉɪɢɫɭɬɫɬɜɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɞɪɭɝɢɯ 

ɝɚɥɨɝɟɧɢɞɨɜ ɦɟɲɚɟɬ ɩɪɨɜɟɞɟɧɢɸ ɚɧɚɥɢɡɚ ɩɨ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɟ.  

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ ɯɥɨɪɚ (ɪɢɫɭɧɨɤ 2) ɜ ɧɟɮɬɢ TOX-300 ɫ 

ɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɢɦ ɞɟɬɟɤɬɨɪɨɦ MDC-210 ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɟ ɫ 

ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,05 ɦɤɝ/ɦɥ (0,05 ɦɥɧ-1), ɬɨɝɞɚ ɤɚɤ ɧɢɠɧɢɣ 

https://electrochemistry.ru/titratory/titratory-avtomaticheskie/gt-200/
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ɩɪɟɞɟɥ ɨɛɧɚɪɭɠɟɧɢɹ ɯɥɨɪɚ ɜ ɧɟɮɬɢ ɫɨɝɥɚɫɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ 

ɫɨɫɬɚɜɥɹɟɬ 1 ɦɥɧ-1. 

 

Ɋɢɫɭɧɨɤ 2 – Ⱥɧɚɥɢɡɚɬɨɪ ɯɥɨɪɚ ɜ ɧɟɮɬɢ TOX-300 

 

ȿɳɟ ɛɨɥɟɟ ɧɢɡɤɢɣ ɩɪɟɞɟɥ ɨɛɧɚɪɭɠɟɧɢɹ, ɜɩɥɨɬɶ ɞɨ 0,01 ɦɥɧ-1, ɢɦɟɟɬ 

ɚɧɚɥɢɡɚɬɨɪ ɦɨɞɭɥɶɧɨɝɨ ɬɢɩɚ NSX-2100 ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɟɱɶɸ ɢ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɢɦ ɞɟɬɟɤɬɨɪɨɦ.  

Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɦɟɬɨɞ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɨ ɫ ɩɨɦɨɳɶɸ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ. ɗɬɨɬ ɦɟɬɨɞ ɛɵɥ 

ɞɨɛɚɜɥɟɧ ɜ ɫɬɚɧɞɚɪɬ ȽɈɋɌ Ɋ 52247 – 2004 (ɦɟɬɨɞ ȼ), ɜ 2017 ɝɨɞɭ ɜ ɫɬɚɧɞɚɪɬɟ 

ASTM D4929 ɩɨɹɜɢɥɨɫɶ ɞɨɩɨɥɧɟɧɢɟ (method C) ɫ ɨɩɢɫɚɧɢɟɦ ɷɬɨɣ ɦɟɬɨɞɢɤɢ 

ɚɧɚɥɢɡɚ. Ʉɪɨɦɟ ɬɨɝɨ, ȽɈɋɌ 33342 – 2015 Ɇɟɬɨɞ ȼ ɫɨɞɟɪɠɢɬ ɨɬɫɵɥɤɭ ɧɚ 

ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɭɸ ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɭɸ ɫɩɟɤɬɪɨɦɟɬɪɢɸ.  

ɉɨ ȽɈɋɌ Ɋ 52247 – 2004 ɨɛɪɚɡɟɰ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɚɧɞɚɪɬɚ 

(ɪɚɫɬɜɨɪɚ ɜɢɫɦɭɬɚ) ɨɛɥɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɬɪɭɛɤɢ, ɤɨɧɰɟɧɬɪɚɰɢɸ 

ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɦɭ ɮɥɭɨɪɟɫɰɟɧɬɧɨɦɭ ɢɡɥɭɱɟɧɢɸ ɚɬɨɦɨɜ. 

Ɋɚɛɨɬɚ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ ɫɩɟɤɬɪɨɦɟɬɪɚ ɫ ɜɨɥɧɨɜɨɣ ɞɢɫɩɟɪɫɢɟɣ ɨɫɧɨɜɚɧɚ ɧɚ 

ɩɪɢɧɰɢɩɟ ɞɢɮɪɚɤɰɢɢ Ȼɪɷɝɝɚ. Ⱦɨɩɭɫɬɢɦɨ ɚɧɚɥɨɝɢɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ 

ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɧɟ ɯɭɠɟ ɭɤɚɡɚɧɧɵɯ ɜ ɦɟɬɨɞɟ.  

ȽɈɋɌ 33342 – 2015 ɢɦɟɟɬ ɫɫɵɥɤɭ ɧɚ ɚɧɚɥɢɡɚɬɨɪ CLORA (ɪɢɫɭɧɨɤ 3), 

ɪɚɛɨɬɚɸɳɢɣ ɛɟɡ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɚɧɞɚɪɬɚ ɜɢɫɦɭɬɚ. Ɇɨɧɨɯɪɨɦɚɬɢɱɟɫɤɢɯ 
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ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɧɟɮɬɢ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ, ɧɚɩɪɢɦɟɪ, ɨɬɫɭɬɫɬɜɢɟ ɦɟɲɚɸɳɢɯ ɮɚɤɬɨɪɨɜ.  

 

 

Ɋɢɫɭɧɨɤ 3 – Ⱥɧɚɥɢɡɚɬɨɪ ɯɥɨɪɚ ɜ ɧɟɮɬɢ CLORA 2XP 

 

Ⱥɧɚɥɢɡɚɬɨɪ ɯɥɨɪɚ ɜ ɧɟɮɬɢ CLORA 2XP, ɪɚɛɨɬɚ ɤɨɬɨɪɨɝɨ ɨɫɧɨɜɚɧɚ ɧɚ 

ɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɨɦ ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɨɦ ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɦ ɚɧɚɥɢɡɟ, 

ɩɪɟɜɨɫɯɨɞɢɬ ɬɪɟɛɨɜɚɧɢɹ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɫɬɚɧɞɚɪɬɨɜ, ɟɝɨ ɧɢɠɧɢɣ ɩɪɟɞɟɥ 

ɨɛɧɚɪɭɠɟɧɢɹ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 0,07 ɦɥɧ-1. ɗɬɨɬ ɠɟ ɩɪɢɛɨɪ 

ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɫɟɪɵ ɜ ɧɟɮɬɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɦɟɬɨɞ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɟɣ 

ɬɨɱɧɨɫɬɶɸ ɢ ɦɟɧɶɲɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɜɥɢɹɧɢɸ ɦɚɬɪɢɰɵ ɨɛɪɚɡɰɚ, ɩɨɷɬɨɦɭ 

ɩɨɞɯɨɞɹɬ ɞɥɹ ɚɧɚɥɢɡɚ ɧɟɮɬɢ ɥɸɛɨɝɨ ɤɥɚɫɫɚ, ɬɢɩɚ, ɝɪɭɩɩɵ ɢ ɜɢɞɚ. Ɇɟɬɨɞ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧ ɩɪɢɫɭɬɫɬɜɢɟɦ ɞɪɭɝɢɯ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɝɚɥɨɝɟɧɢɞɨɜ ɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɩɨɷɬɨɦɭ ɷɬɨɬ ɫɩɨɫɨɛ 

ɛɨɥɶɲɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɟɮɬɶɸ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɢ ɜɢɞɚ.  
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2.1 ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ ɩɨɫɥɟɞɭɸщɢɦ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ) 
 

2.1.1 Ⱥɩɩɚɪɚɬɭɪɚ  
 

ɗɥɟɤɬɪɨɞɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ ɦɟɬɨɞɚ ɪɟɲɚɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɨɱɢɫɬɤɚ ɢ 

ɧɚɞɥɟɠɚɳɢɣ ɭɯɨɞ ɡɚ ɷɥɟɤɬɪɨɞɚɦɢ. ɇɟɨɛɯɨɞɢɦɨ ɫɥɟɞɨɜɚɬɶ ɢɧɫɬɪɭɤɰɢɹɦ 

ɢɡɝɨɬɨɜɢɬɟɥɹ ɩɨ ɭɯɨɞɭ ɡɚ ɷɥɟɤɬɪɨɞɚɦɢ. 

ɗɥɟɤɬɪɨɞ ɫɬɟɤɥɹɧɧɵɣ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ.  

ɉɪɢɦɟɱɚɧɢɟ – ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɷɥɟɤɬɪɨɞɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɨɞɢɧ ɪɚɡ ɜ ɧɟɞɟɥɸ ɨɱɢɳɚɬɶ ɯɪɨɦɨɜɨɣ ɫɦɟɫɶɸ (Ɉɫɬɨɪɨɠɧɨ. ɋɢɥɶɧɵɣ 

ɨɤɢɫɥɢɬɟɥɶ; ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɫɢɥɶɧɵɟ ɨɠɨɝɢ, ɩɪɢɡɧɚɧ ɤɚɧɰɟɪɨɝɟɧɧɵɦ) ɢɥɢ 

ɞɪɭɝɢɦ ɫɢɥɶɧɨ ɨɤɢɫɥɹɸɳɢɦ ɨɱɢɳɚɸɳɢɦ ɪɚɫɬɜɨɪɨɦ. 

ɗɥɟɤɬɪɨɞ ɫɟɪɟɛɪɹɧɵɣ – ɯɥɨɪɫɟɪɟɛɪɹɧɵɣ, ɩɚɥɨɱɧɨɝɨ ɬɢɩɚ ɢɥɢ ɞɪɭɝɨɣ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɢɬɶ ɬɭ ɠɟ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ. 

Ɍɢɬɪɚɬɨɪ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɣ, ɫɧɚɛɠɟɧɧɵɣ ɛɸɪɟɬɤɨɣ ɜɦɟɫɬɢɦɨɫɬɶɸ   5 

ɫɦ3 ɢɥɢ ɦɟɧɟɟ ɢ ɦɚɝɧɢɬɧɨɣ ɦɟɲɚɥɤɨɣ. 

 

2.1.2 Ɋɟɚɤɬɢɜɵ ɢ ɦɚɬɟɪɢɚɥɵ  
 

Ⱥɰɟɬɨɧ, ɧɟ ɫɨɞɟɪɠɚɳɢɣ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ. 

Ȼɭɦɚɝɚ ɢɧɞɢɤɚɬɨɪɧɚɹ «Ʉɨɧɝɨ ɤɪɚɫɧɵɣ». 

2,2,4-ɬɪɢɦɟɬɢɥɩɟɧɬɚɧ (ɢɡɨɨɤɬɚɧ), ɯ.ɱ. 

Ⱥɡɨɬɧɚɹ ɤɢɫɥɨɬɚ, ɪɚɫɬɜɨɪ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 5 ɦɨɥɶ/ɞɦ . 

160 ɫɦ3 ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɪɚɫɬɜɨɪɹɸɬ ɜ 200 ɫɦ3 ɜɨɞɵ ɢ 

ɞɨɥɢɜɚɸɬ ɞɨ 500 ɫɦ3.  

ɉɪɢɦɟɱɚɧɢɟ – ɨɫɬɨɪɨɠɧɨ. Ʉɢɫɥɨɬɚ ɤɨɪɪɨɡɢɨɧɧɨ-ɚɝɪɟɫɫɢɜɧɚ. ȼɵɡɵɜɚɟɬ 

ɫɢɥɶɧɵɟ ɨɠɨɝɢ. 

2-ɩɪɨɩɚɧɨɥ, ɧɟ ɫɨɞɟɪɠɚɳɢɣ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ. 
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ɇɢɬɪɚɬ ɫɟɪɟɛɪɚ, ɫɬɚɧɞɚɪɬɧɵɣ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 0,01 

ɦɨɥɶ/ɞɦ3. 

ɇɚɬɪɢɹ ɛɢɮɟɧɢɥ, ɪɚɫɮɚɫɨɜɚɧɧɵɣ ɜ ɚɦɩɭɥɵ ɜɦɟɫɬɢɦɨɫɬɶɸ 15 ɫɦ3.  

Ⱦɥɹ ɤɚɠɞɨɝɨ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɭɸɬ ɩɨɥɧɨɫɬɶɸ ɫɨɞɟɪɠɢɦɨɟ ɨɞɧɨɣ ɚɦɩɭɥɵ. 

Ɉɞɧɚ ɚɦɩɭɥɚ ɫɨɞɟɪɠɢɬ ɨɬ 13 ɞɨ 15 ɦɢɥɥɢɷɤɜɢɜɚɥɟɧɬɨɜ ɚɤɬɢɜɧɨɝɨ ɧɚɬɪɢɹ. 

Ȼɢɮɟɧɢɥ ɧɚɬɪɢɹ ɨɛɟɪɟɝɚɸɬ ɨɬ ɧɚɝɪɟɜɚɧɢɹ, ɧɨ ɧɟ ɨɯɥɚɠɞɚɸɬ. ɉɟɪɟɞ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɚɤɬɢɜ ɩɨɞɨɝɪɟɜɚɸɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɞɨ 50 °ɋ ɢ ɬɳɚɬɟɥɶɧɨ 

ɜɫɬɪɹɯɢɜɚɸɬ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɨɞɧɨɪɨɞɧɨɫɬɶ ɠɢɞɤɨɫɬɢ. 

Ɍɨɥɭɨɥ, ɧɟ ɫɨɞɟɪɠɚɳɢɣ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ. 

 

2.1.3 ɉɨɞɝɨɬɨɜɤɚ ɚɩɩɚɪɚɬɭɪɵ  
 

Ɉɱɢɳɚɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɪɵ ɫɟɪɟɛɪɹɧɵɯ – 

ɯɥɨɪɫɟɪɟɛɪɹɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɦɹɝɤɢɦ ɦɨɸɳɢɦ ɫɪɟɞɫɬɜɨɦ ɢ ɱɢɫɬɹɳɢɦ ɩɨɪɨɲɤɨɦ. 

Ɉɩɨɥɚɫɤɢɜɚɸɬ ɷɥɟɤɬɪɨɞɵ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ. ɉɨɝɪɭɠɚɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɤɨɧɰɵ ɜ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɯɥɨɪɢɞɚ ɤɚɥɢɹ. 

Ɉɞɢɧ ɷɥɟɤɬɪɨɞ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɩɨɥɸɫɭ ɛɚɬɚɪɟɢ 

ɦɨɳɧɨɫɬɶɸ 1,6 ȼɬ, ɚ ɞɪɭɝɨɣ – ɤ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ. ɇɟɫɤɨɥɶɤɨ ɪɚɡ ɦɟɧɹɸɬ 

ɩɨɥɹɪɧɨɫɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ, ɩɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɪɚɡ ɨɱɢɳɚɟɬɫɹ ɢ ɩɨɜɬɨɪɧɨ 

ɩɨɤɪɵɜɚɟɬɫɹ ɪɟɰɟɩɬɨɪɧɵɣ ɷɥɟɤɬɪɨɞ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ 

ɩɨɥɸɫɭ. 

ɉɪɢ ɞɨɫɬɚɬɨɱɧɨɦ ɩɨɤɪɵɬɢɢ ɤɨɧɟɰ ɪɟɰɟɩɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɫɬɚɧɨɜɢɬɫɹ 

ɮɢɨɥɟɬɨɜɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɫɜɟɬɚ ɧɚ ɫɜɟɠɢɣ ɯɥɨɪɢɞ ɫɟɪɟɛɪɚ. 

 

2.1.4 ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɹ  
 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɹ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ 

ɱɪɟɡɜɵɱɚɣɧɭɸ ɚɤɤɭɪɚɬɧɨɫɬɶ. 

ɉɨɞɝɨɬɨɜɤɭ ɯɢɦɢɱɟɫɤɨɣ ɩɨɫɭɞɵ ɩɪɨɜɨɞɹɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ 

ɨɩɪɟɞɟɥɟɧɢɟɦ ɯɥɨɪɢɞɨɜ. ɏɢɦɢɱɟɫɤɭɸ ɩɨɫɭɞɭ ɦɨɸɬ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, 
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ɡɚɬɟɦ ɚɰɟɬɨɧɨɦ. Ⱦɥɹ ɡɚɩɨɪɧɨɝɨ ɤɪɚɧɚ ɧɟ ɩɪɢɦɟɧɹɸɬ ɯɥɨɪɫɨɞɟɪɠɚɳɢɟ ɫɦɚɡɤɢ, 

ɧɚɩɪɢɦɟɪ, ɩɨɥɢɦɟɪɧɭɸ ɫɦɚɡɤɭ ɧɚ ɨɫɧɨɜɟ ɬɪɢɮɬɨɪɯɥɨɪɷɬɢɥɟɧɚ. 

ɉɨɦɟɳɚɸɬ 50 ɫɦ3 ɬɨɥɭɨɥɚ ɜ ɞɟɥɢɬɟɥɶɧɭɸ ɜɨɪɨɧɤɭ ɜɦɟɫɬɢɦɨɫɬɶɸ 250 ɫɦ3 

ɢ ɞɨɛɚɜɥɹɸɬ ɫɨɞɟɪɠɢɦɨɟ ɨɞɧɨɣ ɚɦɩɭɥɵ ɪɟɚɤɬɢɜɚ ɛɢɮɟɧɢɥɚ ɧɚɬɪɢɹ. ɋɦɟɫɶ 

ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬ ɤɪɭɝɨɨɛɪɚɡɧɵɦ ɞɜɢɠɟɧɢɟɦ ɢ ɞɨɛɚɜɥɹɸɬ ɨɤɨɥɨ 30 ɝ 

ɜɡɜɟɲɟɧɧɨɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,1 ɝ ɩɪɨɦɵɬɨɣ ɮɪɚɤɰɢɢ ɧɚɮɬɵ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ 

ɧɟɮɬɢ. 

Ɋɟɚɝɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɞɞɭɤɬ ɧɚɬɪɢɹ ɢ ɛɢɮɟɧɢɥɚ ɜ ɞɢɦɟɬɢɥɨɜɨɦ 

ɷɮɢɪɟ ɷɬɢɥɟɧɝɥɢɤɨɥɹ. Ɏɚɤɬɢɱɟɫɤɢ ɷɬɨɬ ɪɟɚɝɟɧɬ ɹɜɥɹɟɬɫɹ ɪɚɫɬɜɨɪɨɦ 

ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɧɚɬɪɢɹ ɜ ɨɪɝɚɧɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɢɬɟɥɟ. ɉɪɨɢɫɯɨɞɹɳɚɹ ɪɟɚɤɰɢɹ 

ɧɚɡɵɜɚɟɬɫɹ ɪɟɚɤɰɢɟɣ ȼɸɪɰɚ ɢ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ  

 

2 2 2R X Na R R Na X+ −− + → − +   

 

ɝɞɟ R X−  - ɨɪɝɚɧɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɯɥɨɪɚ, ɛɪɨɦɚ ɢɥɢ ɣɨɞɚ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɧɨɣ ɦɚɫɫɵ, ɩɪɨɦɵɬɨɣ ɧɚɮɬɵ ɨɩɪɟɞɟɥɹɸɬ ɦɚɫɫɭ 

ɟɦɤɨɫɬɢ ɢɡ-ɩɨɞ ɨɛɪɚɡɰɚ. Ɂɚɤɪɵɜɚɸɬ ɞɟɥɢɬɟɥɶɧɭɸ ɜɨɪɨɧɤɭ ɢ ɬɳɚɬɟɥɶɧɨ 

ɩɟɪɟɦɟɲɢɜɚɸɬ ɫɨɞɟɪɠɢɦɨɟ ɤɪɭɝɨɨɛɪɚɡɧɵɦ ɜɪɚɳɟɧɢɟɦ. 

ɉɨɥɭɱɟɧɧɵɣ ɪɚɫɬɜɨɪ ɢɥɢ ɫɭɫɩɟɧɡɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɫɢɧɟ-ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ. 

ȿɫɥɢ ɷɬɨɣ ɨɤɪɚɫɤɢ ɧɟɬ, ɬɨ ɞɨɛɚɜɥɹɸɬ ɫɨɞɟɪɠɢɦɨɟ ɟɳɟ ɨɞɧɨɣ ɚɦɩɭɥɵ ɪɟɚɤɬɢɜɚ 

ɛɢɮɟɧɢɥɚ ɧɚɬɪɢɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɪɚɫɬɜɨɪ ɢɥɢ ɫɭɫɩɟɧɡɢɹ ɧɟ ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɟ-

ɡɟɥɟɧɵɣ ɰɜɟɬ. 

ɉɨɫɥɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɫɦɟɫɶ ɜɵɞɟɪɠɢɜɚɸɬ 10 ɦɢɧ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ 

ɪɟɚɤɰɢɢ, ɡɚɬɟɦ ɞɨɛɚɜɥɹɸɬ 2 ɫɦ3 2-ɩɪɨɩɚɧɨɥɚ ɢ, ɚɤɤɭɪɚɬɧɨ ɜɪɚɳɚɹ, 

ɩɟɪɟɦɟɲɢɜɚɸɬ ɩɪɢ ɨɬɤɪɵɬɨɣ ɞɟɥɢɬɟɥɶɧɨɣ ɜɨɪɨɧɤɟ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɰɜɟɬ 

ɪɚɫɬɜɨɪɚ ɧɟ ɢɡɦɟɧɢɬɫɹ ɨɬ ɫɢɧɟ-ɡɟɥɟɧɨɝɨ ɞɨ ɛɟɥɨɝɨ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɫɭɬɫɬɜɢɟ 

ɫɜɨɛɨɞɧɨɝɨ ɧɚɬɪɢɹ. 

ȼɨɪɨɧɤɭ ɡɚɤɪɵɜɚɸɬ ɢ ɨɫɬɨɪɨɠɧɨ ɩɨɤɚɱɢɜɚɸɬ, ɱɚɫɬɨ ɫɛɪɚɫɵɜɚɹ ɞɚɜɥɟɧɢɟ 

ɱɟɪɟɡ ɡɚɩɨɪɧɵɣ ɤɪɚɧ. Ɂɚɬɟɦ ɞɨɛɚɜɥɹɸɬ 20 ɫɦ3 ɜɨɞɵ ɢ 10 ɫɦ3 ɪɚɫɬɜɨɪɚ ɚɡɨɬɧɨɣ 
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ɤɢɫɥɨɬɵ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 5 ɦɨɥɶ/ɞɦ3. Ɉɫɬɨɪɨɠɧɨ ɜɫɬɪɹɯɢɜɚɸɬ, ɱɚɫɬɨ ɫɛɪɚɫɵɜɚɹ 

ɞɚɜɥɟɧɢɟ ɱɟɪɟɡ ɡɚɩɨɪɧɵɣ ɤɪɚɧ. 

ɋ ɩɨɦɨɳɶɸ ɢɧɞɢɤɚɬɨɪɧɨɣ ɛɭɦɚɝɢ «Ʉɨɧɝɨ ɤɪɚɫɧɵɣ» ɩɪɨɜɟɪɹɸɬ ɜɨɞɧɭɸ 

ɮɚɡɭ. ȿɫɥɢ ɛɭɦɚɝɚ ɧɟ ɫɢɧɟɟɬ, ɬɨ ɞɨɛɚɜɥɹɸɬ ɩɨɪɰɢɹɦɢ ɩɨ 5 ɫɦ3 ɪɚɫɬɜɨɪ ɚɡɨɬɧɨɣ 

ɤɢɫɥɨɬɵ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 5 ɦɨɥɶ/ɞɦ3 ɞɨ ɩɨɥɭɱɟɧɢɹ ɫɢɧɟɝɨ ɰɜɟɬɚ. 

ȼɨɞɧɭɸ ɮɚɡɭ ɩɟɪɟɧɨɫɹɬ ɜ ɞɪɭɝɭɸ ɞɟɥɢɬɟɥɶɧɭɸ ɜɨɪɨɧɤɭ, ɫɨɞɟɪɠɚɳɭɸ     

50 ɫɦ3 ɢɡɨɨɤɬɚɧɚ, ɢ ɯɨɪɨɲɨ ɜɫɬɪɹɯɢɜɚɸɬ. ɉɟɪɟɧɨɫɹɬ ɜɨɞɧɭɸ ɮɚɡɭ ɜ ɫɬɚɤɚɧ ɞɥɹ 

ɬɢɬɪɨɜɚɧɢɹ ɜɦɟɫɬɢɦɨɫɬɶɸ 250 ɫɦ3. 

ɉɪɨɜɨɞɹɬ ɜɬɨɪɨɟ ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɟ ɫɦɟɫɢ ɨɛɪɚɡɰɚ ɫ ɢɡɨɨɤɬɚɧɨɦ 25 ɫɦ3 

ɜɨɞɵ, ɩɨɞɤɢɫɥɟɧɧɨɣ ɧɟɫɤɨɥɶɤɢɦɢ ɤɚɩɥɹɦɢ ɪɚɫɬɜɨɪɚ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ 5 

ɦɨɥɶ/ɞɦ3. ɉɟɪɟɧɨɫɹɬ ɜɬɨɪɨɣ ɷɤɫɬɪɚɤɬ ɜ ɬɨɬ ɠɟ ɫɬɚɤɚɧ ɞɥɹ ɬɢɬɪɨɜɚɧɢɹ 

ɜɦɟɫɬɢɦɨɫɬɶɸ 250 ɫɦ3. Ɋɚɫɬɜɨɪ ɭɩɚɪɢɜɚɸɬ ɧɚ ɝɨɪɹɱɟɣ ɩɥɢɬɤɟ ɞɨ ɨɛɴɟɦɚ 25...30 

ɫɦ3. Ɍɟɦɩɟɪɚɬɭɪɭ ɩɥɢɬɤɢ ɩɨɞɞɟɪɠɢɜɚɸɬ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ 

ɠɢɞɤɨɫɬɢ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɭɦɟɧɶɲɚɬɶ ɨɛɴɟɦ ɷɤɫɬɪɚɤɬɚ ɦɟɧɟɟ 25 ɫɦ3, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɩɨɬɟɪɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ɋɚɫɬɜɨɪ ɨɯɥɚɠɞɚɸɬ ɢ ɞɨɛɚɜɥɹɸɬ 100 ɫɦ3 ɚɰɟɬɨɧɚ ɢ ɬɢɬɪɭɸɬ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢ ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɫɬɜɨɪɨɦ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ 0,01 ɦɨɥɶ/ɞɦ3, 

ɢɫɩɨɥɶɡɭɹ ɫɢɫɬɟɦɭ ɫɬɟɤɥɹɧɧɨɝɨ ɢ ɫɟɪɟɛɪɹɧɨɝɨ – ɯɥɨɪɫɟɪɟɛɪɹɧɨɝɨ ɷɥɟɤɬɪɨɞɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɹɱɟɣɤɢ ɞɥɹ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɬɢɬɪɨɜɚɧɢɹ. 

ɉɪɨɢɫɯɨɞɹɳɚɹ ɪɟɚɤɰɢɹ ɨɫɚɞɢɬɟɥɶɧɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ 

ɭɪɚɜɧɟɧɢɟɦ 

 

Cl Ag AgCl− ++ →    

 

ȿɫɥɢ ɢɦɟɟɬɫɹ ɜ ɧɚɥɢɱɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɬɢɬɪɚɬɨɪ, ɢɫɩɨɥɶɡɭɸɬ 

ɦɢɤɪɨɛɸɪɟɬɤɭ ɜɦɟɫɬɢɦɨɫɬɶɸ 5 ɫɦ3. 
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ȿɫɥɢ ɬɢɬɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɸɬ ɫ ɩɨɦɨɳɶɸ ɪɇ-ɦɟɬɪɚ, ɭɩɪɚɜɥɹɟɦɨɝɨ 

ɜɪɭɱɧɭɸ, ɬɨ ɢɫɩɨɥɶɡɭɸɬ ɦɢɤɪɨɛɸɪɟɬɤɭ ɜɦɟɫɬɢɦɨɫɬɶɸ 5 ɫɦ3, ɤɨɬɨɪɚɹ ɞɚɟɬ 

ɬɨɱɧɨɫɬɶ ɩɨɤɚɡɚɧɢɹ ɞɨ ɜɬɨɪɨɝɨ ɞɟɫɹɬɢɱɧɨɝɨ ɡɧɚɤɚ. 

 

Ɋɢɫɭɧɨɤ 4 – əɱɟɣɤɚ ɞɥɹ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɯɥɨɪɢɞɨɜ: 1 –

ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɷɥɟɤɬɪɨɞ; 2 – ɫɬɟɤɥɹɧɧɵɣ ɷɥɟɤɬɪɨɞ ɫɪɚɜɧɟɧɢɹ; 3 – ɢɡɦɟɪɢɬɟɥɶ 

ɗȾɋ (ɦɢɥɥɢɜɨɥɶɬɦɟɬɪ); 4 – Ag; 5 – AgCl; 6 – ɫɬɟɤɥɹɧɧɚɹ ɦɟɦɛɪɚɧɚ; 7 – 

ɜɧɭɬɪɟɧɧɢɣ ɪɚɫɬɜɨɪ ɫɪɚɜɧɟɧɢɹ; 8 – ɬɢɬɪɚɧɬ-ɪɚɫɬɜɨɪ AgNO3 

 

Ⱦɥɹ ɪɭɱɧɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɤɨɧɟɱɧɭɸ ɬɨɱɤɭ ɬɢɬɪɨɜɚɧɢɹ ɩɭɬɟɦ 

ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɬɢɬɪɨɜɚɧɢɹ, ɩɨɤɚɡɵɜɚɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɪɟɧɧɨɝɨ 

ɩɨɬɟɧɰɢɚɥɚ ɨɬ ɨɛɴɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ. 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɬɢɬɪɚɬɨɪɚ ɤɨɧɟɱɧɭɸ ɬɨɱɤɭ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɫɪɟɞɧɟɣ 

ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ ɤɪɢɜɨɣ ɬɢɬɪɨɜɚɧɢɹ. 

ɉɪɨɜɨɞɹɬ ɯɨɥɨɫɬɨɣ ɨɩɵɬ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɨɛɪɚɡɰɨɜ, ɢɫɩɨɥɶɡɭɹ ɜɫɟ 

ɪɟɚɤɬɢɜɵ, ɜɤɥɸɱɚɹ ɛɢɮɟɧɢɥ ɧɚɬɪɢɹ, ɢ ɩɪɨɜɨɞɹ ɜɫɟ ɨɩɟɪɚɰɢɢ ɚɧɚɥɢɡɚ, ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɨɞɚ ɨɛɪɚɡɰɚ. 
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2.1.5 Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ  

 

16.1 Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ , ɦɤɝ/ɝ, ɜɨ ɮɪɚɤɰɢɢ 

ɧɚɮɬɵ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

( )2 1 35460B

ɧ

V V C
X

m

−  
= ,                                                                                   (1) 

ɝɞɟ V2 – ɨɛɴɟɦ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ 0,01 ɦɨɥɶ/ɞɦ3, ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɣ ɧɚ 

ɬɢɬɪɨɜɚɧɢɟ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ, ɫɦ3; 

V1 – ɨɛɴɟɦ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ 0,01 ɦɨɥɶ/ɞɦ3, ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɣ ɞɥɹ 

ɯɨɥɨɫɬɨɝɨ ɨɩɵɬɚ, ɫɦ3; 

CB – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ, ɦɨɥɶ/ɞɦ3; 

mɧ – ɦɚɫɫɚ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ, ɝ; 

35460 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ. 

Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɛɟ ɧɟɮɬɢ ɦɨɠɧɨ 

ɩɨɥɭɱɢɬɶ, ɭɦɧɨɠɚɹ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜɨ ɮɪɚɤɰɢɢ 

ɧɚɮɬɵ, ɧɚ ɜɵɯɨɞ ɮɪɚɤɰɢɢ ɧɚɮɬɵ. 

 

2.2 ɋɠɢɝɚɧɢɟ ɢ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɬɢɬɪɨɜɚɧɢɟ (ɦɟɬɨɞ Ȼ) 
 

2.2.1 Ⱥɩɩɚɪɚɬɭɪɚ  
 

ɉɟɱɶ ɞɥɹ ɫɠɢɝɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɨɣ 800 °ɋ ɞɥɹ ɨɤɢɫɥɟɧɢɹ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ɍɪɭɛɤɚ ɞɥɹ ɫɠɢɝɚɧɢɹ (ɩɢɪɨɥɢɡɧɚɹ ɬɪɭɛɤɚ) ɢɡ ɤɜɚɪɰɚ, ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɬɚɤ, 

ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɟɪɟɧɨɫ ɩɨɥɧɨɫɬɶɸ ɢɫɩɚɪɢɜɲɟɝɨɫɹ ɨɛɪɚɡɰɚ ɢɡ ɡɨɧɵ ɜɜɨɞɚ ɜ 

ɡɨɧɭ ɨɤɢɫɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɢɧɟɪɬɧɨɸ ɝɚɡɚ, ɝɞɟ ɨɧ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɤɢɫɥɨɪɨɞɨɦ ɢ 

ɫɝɨɪɚɟɬ. 

ȼɯɨɞ ɜ ɬɪɭɛɤɭ ɞɨɥɠɟɧ ɢɦɟɬɶ ɦɟɦɛɪɚɧɭ ɞɥɹ ɜɜɨɞɚ ɨɛɪɚɡɰɚ ɲɩɪɢɰɟɦ ɢ 

ɛɨɤɨɜɵɟ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɜɜɨɞɚ ɤɢɫɥɨɪɨɞɚ ɢ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ. ɐɟɧɬɪɚɥɶɧɚɹ ɡɨɧɚ 
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ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɴɟɦɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɧɨɟ ɨɤɢɫɥɟɧɢɟ 

ɨɛɪɚɡɰɚ. 

əɱɟɣɤɚ ɞɥɹ ɬɢɬɪɨɜɚɧɢɹ ɫɧɚɛɠɟɧɚ: ɩɚɪɨɣ «ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɷɥɟɤɬɪɨɞ – 

ɷɥɟɤɬɪɨɞ ɫɪɚɜɧɟɧɢɹ» ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɦɚɫɫɨɜɨɣ ɞɨɥɟ ɢɨɧɨɜ 

ɫɟɪɟɛɪɚ; ɩɚɪɨɣ ɝɟɧɟɪɚɬɨɪɧɵɯ ɷɥɟɤɬɪɨɞɨɜ «ɚɧɨɞ-ɤɚɬɨɞ» ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɩɨɫɬɨɹɧɧɨɣ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɢɨɧɨɜ ɫɟɪɟɛɪɚ; ɜɯɨɞɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɞɥɹ ɜɜɨɞɚ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɨɛɪɚɡɰɚ ɢɡ ɩɢɪɨɥɢɡɧɨɣ ɬɪɭɛɤɢ. 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɢ ɚɧɨɞɧɵɣ ɷɥɟɤɬɪɨɞɵ ɢ ɷɥɟɤɬɪɨɞ ɫɪɚɜɧɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɟɪɟɛɪɹɧɵɦɢ. Ʉɚɬɨɞɧɵɣ ɷɥɟɤɬɪɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɢɡ ɩɥɚɬɢɧɨɜɨɣ ɩɪɨɜɨɥɨɤɢ. 

ɗɥɟɤɬɪɨɞ ɫɪɚɜɧɟɧɢɹ ɧɚɩɨɥɨɜɢɧɭ ɩɨɝɪɭɠɟɧ ɜ ɹɱɟɣɤɭ ɫ ɧɚɫɵɳɟɧɧɵɦ 

ɪɚɫɬɜɨɪɨɦ ɚɰɟɬɚɬɚ ɫɟɪɟɛɪɚ. ɗɥɟɤɬɪɨɥɢɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 70 % ɪɚɫɬɜɨɪ 

ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɜ ɜɨɞɟ. 

Ɇɢɤɪɨɤɭɥɨɧɨɦɟɬɪ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɩɟɪɟɦɟɧɧɨɝɨ ɭɫɢɥɟɧɢɹ ɢ ɫɦɟɳɟɧɢɹ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɩɚɪɵ «ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɷɥɟɤɬɪɨɞ – ɷɥɟɤɬɪɨɞ 

ɫɪɚɜɧɟɧɢɹ» ɢ ɫɪɚɜɧɟɧɢɹ ɷɬɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɫ ɩɨɬɟɧɰɢɚɥɨɦ ɫɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɞɥɹ ɩɟɪɟɞɚɱɢ ɭɫɢɥɟɧɧɨɣ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɩɚɪɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 

«ɪɚɛɨɱɢɣ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɷɥɟɤɬɪɨɞ» ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɢɬɪɚɧɬɚ. 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ 

ɝɟɧɟɪɢɪɭɸɳɟɦɭ ɬɨɤɭ. Ɇɢɤɪɨɤɭɥɨɧɨɦɟɬɪ ɦɨɠɟɬ ɢɦɟɬɶ ɰɢɮɪɨɜɨɣ 

ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɷɬɨɝɨ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɧɚɧɨɝɪɚɦɦɵ ɢɥɢ ɦɢɤɪɨɝɪɚɦɦɵ 

ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɯɥɨɪɢɞɚ. 

ɒɩɪɢɰ ɞɥɹ ɨɬɛɨɪɚ ɩɪɨɛ. 

Ⱦɥɹ ɨɬɛɨɪɚ ɨɛɪɚɡɰɚ ɢɫɩɨɥɶɡɭɸɬ ɦɢɤɪɨɲɩɪɢɰ ɜɦɟɫɬɢɦɨɫɬɶɸ 50 ɦɤɥ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɨɞɚɱɭ ɨɬ 5 ɞɨ 50 ɦɤɥ ɨɛɪɚɡɰɚ ɜ ɩɢɪɨɥɢɡɧɭɸ ɬɪɭɛɤɭ. Ⱦɥɹ 

ɞɨɫɬɢɠɟɧɢɹ ɡɨɧɵ ɜɜɨɞɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɝɥɭ ɞɥɢɧɨɣ 76,2 ɢɥɢ 

152,4 ɦɦ (3 ɢɥɢ 6 ɞɸɣɦɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ȼ ɡɨɧɟ ɜɜɨɞɚ ɩɨɞɞɟɪɠɢɜɚɸɬ 

ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 500 °ɋ. 
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ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɟɞɥɟɧɧɵɣ ɜɜɨɞ ɨɛɪɚɡɰɚ ɜ ɬɪɭɛɤɭ ɞɥɹ ɫɠɢɝɚɧɢɹ ɫ 

ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜɜɨɞɚ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɩɪɢɰ-ɧɚɫɨɫ ɢɥɢ ɪɭɱɧɨɟ 

ɞɨɡɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. ɋɤɨɪɨɫɬɶ ɜɜɨɞɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,5 ɦɤɥ/ɫ. 

 

2.2.2 Ɋɟɚɤɬɢɜɵ ɢ ɦɚɬɟɪɢɚɥɵ  
 

Ʉɢɫɥɨɬɚ ɭɤɫɭɫɧɚɹ ɥɟɞɹɧɚɹ. 

Ⱥɪɝɨɧ, ɝɟɥɢɣ, ɚɡɨɬ ɢɥɢ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɱɢɫɬɨɬɵ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɝɚɡɚ-ɧɨɫɢɬɟɥɹ. 

ɉɪɢɦɟɱɚɧɢɟ – ɝɚɡɵ ɨɛɵɱɧɨ ɯɪɚɧɹɬ ɜ ɛɚɥɥɨɧɚɯ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ. 

ɉɪɢ ɭɬɟɱɤɟ ɷɬɢ ɝɚɡɵ ɬɚɤɠɟ ɫɧɢɠɚɸɬ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɨɤɪɭɠɚɸɳɟɦ 

ɜɨɡɞɭɯɟ. 

Ɋɚɫɬɜɨɪ ɷɥɟɤɬɪɨɥɢɬɚ ɞɥɹ ɹɱɟɣɤɢ - ɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ 70%-ɧɚɹ. 

ɋɦɟɲɢɜɚɸɬ 300 ɫɦ3 ɜɨɞɵ ɫ 700 ɫɦ3 ɥɟɞɹɧɨɣ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ ɯɨɪɨɲɨ 

ɩɟɪɟɦɟɲɢɜɚɸɬ. 

ɏɥɨɪɛɟɧɡɨɥ, ɢɫɯɨɞɧɵɣ ɫɬɚɧɞɚɪɬɧɵɣ ɪɚɫɬɜɨɪ 1000 ɦɝ/ɞɦ3. 

ȼ ɦɟɪɧɭɸ ɤɨɥɛɭ ɜɦɟɫɬɢɦɨɫɬɶɸ 500 ɫɦ3 ɜɜɨɞɹɬ 1,587 ɝ ɯɥɨɪɛɟɧɡɨɥɚ ɢ 

ɞɨɜɨɞɹɬ ɞɨ ɦɟɬɤɢ, ɞɨɥɢɜɚɹ 2,2,4-ɬɪɢɦɟɬɢɥɩɟɧɬɚɧ (ɢɡɨɨɤɬɚɧ). 

ɉɪɢɦɟɱɚɧɢɟ – ɬɨɱɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɯɥɨɪɚ ɜ ɪɚɫɬɜɨɪɟ ɯɥɨɪɛɟɧɡɨɥɚ, 

ɦɝ/ɞɦ3, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ  ɯɛm  – ɦɚɫɫɚ ɜɡɹɬɨɝɨ ɯɥɨɪɛɟɧɡɨɥɚ, ɦɝ; 

       1m  – ɚɬɨɦɧɚɹ ɦɚɫɫɚ ɯɥɨɪɚ; 

       2m  – ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɯɥɨɪɛɟɧɡɨɥɚ. 

ɏɥɨɪɛɟɧɡɨɥ, ɫɬɚɧɞɚɪɬɧɵɣ ɪɚɫɬɜɨɪ 10 ɦɝ/ɞɦ3. 
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ȼ ɦɟɪɧɭɸ ɤɨɥɛɭ ɜɦɟɫɬɢɦɨɫɬɶɸ 100 ɫɦ3 ɩɢɩɟɬɤɨɣ ɜɜɨɞɹɬ 1,0 ɫɦ3 

ɢɫɯɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɯɥɨɪɛɟɧɡɨɥɚ ɢ ɞɨɜɨɞɹɬ ɨɛɴɟɦ ɞɨ ɦɟɬɤɢ, ɞɨɥɢɜɚɹ 2,2,4-

ɬɪɢɦɟɬɢɥɩɟɧɬɚɧ (ɢɡɨɨɤɬɚɧ). 

ɏɥɨɪɛɟɧɡɨɥ, ɯ.ɱ. 

Ɋɟɝɭɥɹɬɨɪ ɩɨɞɚɱɢ ɤɢɫɥɨɪɨɞɚ ɢ ɝɚɡɚ-ɧɨɫɢɬɟɥɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ. 

ɂɡɨɨɤɬɚɧ, 2,2,4-ɬɪɢɦɟɬɢɥɩɟɧɬɚɧ, ɯ.ɱ. 

Ʉɢɫɥɨɪɨɞ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɱɢɫɬɨɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ ɪɟɚɝɟɧɬɚ. 

Ⱥɰɟɬɚɬ ɫɟɪɟɛɪɚ, ɩɨɪɨɲɨɤ, ɨɱɢɳɟɧɧɵɣ, ɞɥɹ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɷɥɟɤɬɪɨɞɚ ɫɪɚɜɧɟɧɢɹ. 

 

2.2.3 ɉɨɞɝɨɬɨɜɤɚ ɚɩɩɚɪɚɬɭɪɵ  
 

ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɚɩɩɚɪɚɬɭɪɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢɡɝɨɬɨɜɢɬɟɥɹ. 

Ɋɚɛɨɱɢɟ ɭɫɥɨɜɢɹ ɨɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 1: 

 

Ɍɚɛɥɢɰɚ 1 – Ɋɚɛɨɱɢɟ ɭɫɥɨɜɢɹ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ɋɚɫɯɨɞ ɤɢɫɥɨɪɨɞɚ, ɫɦ3/ɦɢɧ 160 

Ɋɚɫɯɨɞ ɝɚɡɚ-ɧɨɫɢɬɟɥɹ, ɫɦ3/ɦɢɧ 40 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɱɢ, °ɋ: 

ɡɨɧɚ ɜɜɨɞɚ 700 

ɰɟɧɬɪɚɥɶɧɚɹ ɢ ɡɨɧɵ ɜɵɯɨɞɚ 800 

Ɇɢɤɪɨɤɭɥɨɧɨɦɟɬɪ: 

ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ, ɦȼ 240...265 

ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ~1200 

 

Ɉɩɬɢɦɢɡɢɪɭɸɬ ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ ɧɭɥɟɜɨɣ ɬɨɱɤɢ ɹɱɟɣɤɢ ɬɢɬɪɨɜɚɧɢɹ 

ɜɜɟɞɟɧɢɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɹɱɟɣɤɭ ɞɥɹ ɬɢɬɪɨɜɚɧɢɹ 30 ɦɤɥ ɜɨɞɵ, ɢɫɩɨɥɶɡɭɹ 

ɲɩɪɢɰ ɫ ɢɝɥɨɣ ɞɥɢɧɨɣ 15,2 ɦɦ. 

ȼɧɨɜɶ ɪɟɝɭɥɢɪɭɸɬ ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ ɧɭɥɟɜɨɣ ɬɨɱɤɢ, ɱɬɨɛɵ ɫɜɟɫɬɢ ɤ 

ɦɢɧɢɦɭɦɭ ɷɮɮɟɤɬ ɪɚɡɛɚɜɥɟɧɢɹ. 
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2.2.4 ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɹ  

 

ɒɩɪɢɰ ɜɦɟɫɬɢɦɨɫɬɶɸ 50 ɦɤɥ ɚɤɤɭɪɚɬɧɨ, ɱɬɨɛɵ ɧɟ ɨɛɪɚɡɨɜɚɥɨɫɶ 

ɩɭɡɵɪɶɤɨɜ, ɡɚɩɨɥɧɹɸɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 30...40 ɦɤɥ ɨɛɪɚɡɰɚ ɩɪɨɦɵɬɨɣ ɮɪɚɤɰɢɢ 

ɧɚɮɬɵ. Ɂɚɬɟɦ ɩɟɪɟɦɟɳɚɸɬ ɩɨɪɲɟɧɶ ɬɚɤ, ɱɬɨɛɵ ɧɢɠɧɢɣ ɦɟɧɢɫɤ ɠɢɞɤɨɫɬɢ 

ɧɚɯɨɞɢɥɫɹ ɧɚ ɨɬɦɟɬɤɟ, ɤɪɚɬɧɨɣ 5 ɦɤɥ, ɢ ɡɚɩɢɫɵɜɚɸɬ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ ɜ ɲɩɪɢɰɟ. 

ɉɨɫɥɟ ɜɜɟɞɟɧɢɹ ɨɛɪɚɡɰɚ ɫɧɨɜɚ ɩɟɪɟɦɟɳɚɸɬ ɩɨɪɲɟɧɶ ɬɚɤ, ɱɬɨɛɵ ɧɢɠɧɢɣ ɦɟɧɢɫɤ 

ɠɢɞɤɨɫɬɢ ɨɩɭɫɬɢɥɫɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɬɦɟɬɤɭ, ɤɪɚɬɧɭɸ 5 ɦɤɥ, ɢ 

ɡɚɩɢɫɵɜɚɸɬ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ ɜ ɲɩɪɢɰɟ. Ɋɚɡɧɨɫɬɶ ɩɨɤɚɡɚɧɢɣ ɷɬɢɯ ɨɛɴɟɦɨɜ ɪɚɜɧɚ 

ɨɛɴɟɦɭ ɜɜɟɞɟɧɧɨɝɨ ɨɛɪɚɡɰɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɨ ɤɨɥɢɱɟɫɬɜɨ ɜɜɟɞɟɧɧɨɝɨ ɨɛɪɚɡɰɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɚɡɧɨɫɬɢ 

ɦɚɫɫ ɲɩɪɢɰɚ ɞɨ ɢ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɨɛɪɚɡɰɚ. ɗɬɨɬ ɦɟɬɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ 

ɬɨɱɧɨɫɬɶ, ɱɟɦ ɦɟɬɨɞ ɨɬɫɱɟɬɚ ɩɨ ɨɛɴɟɦɭ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɢɫɩɨɥɶɡɭɸɬ ɜɟɫɵ ɫ 

ɩɨɝɪɟɲɧɨɫɬɶɸ ɜɡɜɟɲɢɜɚɧɢɹ ±0,01 ɦɝ ɢ ɚɤɤɭɪɚɬɧɨ ɨɛɪɚɳɚɸɬɫɹ ɫɨ ɲɩɪɢɰɟɦ, 

ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɭɸ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɜɡɜɟɲɢɜɚɧɢɹ. 

Ɉɛɪɚɡɟɰ ɜɜɨɞɹɬ ɜ ɬɪɭɛɤɭ ɞɥɹ ɩɢɪɨɥɢɡɚ ɫɨ ɫɤɨɪɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 0,5 ɦɤɥ/ɫ. 

 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɩɪɢɛɨɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɏɈɋ ɦɟɬɨɞɨɦ ɫɠɢɝɚɧɢɹ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ : 1 – ɲɩɪɢɰ ɞɥɹ ɜɜɨɞɚ ɩɪɨɛɵ;  

2 – ɤɜɚɪɰɟɜɚɹ ɩɢɪɨɥɢɡɧɚɹ ɬɪɭɛɤɚ; 3 – ɩɢɪɨɥɢɡɧɚɹ ɩɟɱɶ; 4 – ɜɜɨɞ ɤɢɫɥɨɪɨɞɚ; 5 – 

ɜɜɨɞ ɝɚɡɚ-ɧɨɫɢɬɟɥɹ; 6 – ɨɛɨɝɪɟɜɚɟɦɚɹ ɝɚɡɨɜɚɹ ɥɢɧɢɹ; 7 – ɨɫɭɲɢɬɟɥɶ; 8 – 

ɬɢɬɪɚɰɢɨɧɧɚɹ ɹɱɟɣɤɚ; 9 – ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɢ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪ 

 

ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɯɥɨɪɢɞɨɜ ɦɟɧɟɟ 5 ɦɤɝ/ɝ ɧɚ ɪɟɡɭɥɶɬɚɬ ɢɫɩɵɬɚɧɢɹ 

ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɜ ɯɨɥɨɫɬɨɦ ɨɩɵɬɟ «ɢɝɥɚ 
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– ɦɟɦɛɪɚɧɚ». Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɫɬɚɜɢɬɶ ɢɝɥɭ ɲɩɪɢɰɚ ɜ 

ɝɨɪɹɱɭɸ ɡɨɧɭ ɫɢɫɬɟɦɵ ɜɜɨɞɚ ɢ ɜɵɠɞɚɬɶ, ɩɨɤɚ ɛɭɞɟɬ ɨɬɬɢɬɪɨɜɚɧ ɯɨɥɨɫɬɨɣ ɨɩɵɬ 

(ɢɝɥɚ - ɦɟɦɛɪɚɧɚ), ɞɨ ɜɩɪɵɫɤɢɜɚɧɢɹ ɢɫɩɵɬɭɟɦɨɝɨ ɢɥɢ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɪɚɡɰɚ. 

Ⱦɥɹ ɩɪɨɛ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɯɥɨɪɚ ɛɨɥɟɟ 25 ɦɤɝ/ɝ ɧɭɠɧɨ ɜɜɨɞɢɬɶ ɬɨɥɶɤɨ 5,0 

ɦɤɥ ɨɛɪɚɡɰɚ. 

ɉɪɨɜɟɪɹɸɬ ɝɨɬɨɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɤ ɨɩɪɟɞɟɥɟɧɢɸ, ɚɧɚɥɢɡɢɪɭɹ ɫɬɚɧɞɚɪɬɧɵɣ 

ɪɚɫɬɜɨɪ, ɤɨɬɨɪɵɣ ɬɢɬɪɭɸɬ ɤɚɠɞɵɟ 4 ɱ. ɋɢɫɬɟɦɚ ɝɨɬɨɜɚ ɤ ɢɫɩɵɬɚɧɢɹɦ, ɟɫɥɢ 

ɪɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɚ ɧɟ ɯɭɠɟ 85 % ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɥɹ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɪɚɡɰɚ. 

ɉɨɜɬɨɪɹɸɬ ɩɪɨɰɟɞɭɪɭ ɢɡɦɟɪɟɧɢɹ ɧɚ ɫɬɚɧɞɚɪɬɧɨɦ ɪɚɫɬɜɨɪɟ ɧɟ ɦɟɧɟɟ ɬɪɟɯ 

ɪɚɡ. 

ȿɠɟɞɧɟɜɧɨ ɩɪɨɜɟɪɹɸɬ ɫɢɫɬɟɦɭ, ɩɪɨɜɨɞɹ ɯɨɥɨɫɬɨɣ ɨɩɵɬ ɫ ɢɡɨɨɤɬɚɧɨɦ. 

ȼɵɱɢɬɚɸɬ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɯɨɥɨɫɬɨɝɨ ɨɩɵɬɚ ɢɡ ɡɧɚɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, 

ɩɨɥɭɱɟɧɧɵɯ ɤɚɤ ɞɥɹ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ, ɬɚɤ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɫɬɜɨɪɚ. Ʉɚɤ 

ɩɪɚɜɢɥɨ, ɡɧɚɱɟɧɢɟ ɜ ɯɨɥɨɫɬɨɦ ɨɩɵɬɟ ɩɪɢ ɩɪɨɜɟɪɤɟ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 

0,2 ɦɤɝ/ɝ ɯɥɨɪɢɞɚ ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ ɩɪɨɜɟɞɟɧɢɢ ɯɨɥɨɫɬɨɝɨ ɨɩɵɬɚ. 

ɉɪɢ ɷɬɨɦ ɏɈɋ ɫɝɨɪɚɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɜɨɞɵ, ɯɥɨɪɢɞ- ɢ 

ɨɤɫɢɯɥɨɪɢɞ-ɢɨɧɨɜ: 

 

2 2 2R Cl O HCl CO H O− + → + +   

 

2 2 2R Cl O HClO CO H O− + → + +  

 

Ɉɛɪɚɡɨɜɚɜɲɢɟɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɵ ɫɧɚɱɚɥɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɫɭɲɤɟ, ɡɚɬɟɦ 

ɩɨɫɬɭɩɚɸɬ ɜ ɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɭɸ ɬɢɬɪɚɰɢɨɧɧɭɸ ɹɱɟɣɤɭ. Ⱦɥɹ ɨɫɭɲɤɢ 

ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɚɪɛɨɬɟɪ, ɡɚɩɨɥɧɟɧɧɵɣ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ 

ɤɢɫɥɨɬɨɣ. ɇɟɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬ ɛɟɫɤɢɫɥɨɬɧɵɟ ɨɫɭɲɢɬɟɥɢ.  

Ɍɢɬɪɚɰɢɨɧɧɚɹ ɹɱɟɣɤɚ ɢɦɟɟɬ ɞɜɟ ɩɚɪɵ ɷɥɟɤɬɪɨɞɨɜ: ɝɟɧɟɪɚɬɨɪɧɭɸ ɢ 

ɢɧɞɢɤɚɬɨɪɧɭɸ. Ƚɟɧɟɪɚɬɨɪɧɚɹ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɫɟɪɟɛɪɹɧɵɯ 
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ɷɥɟɤɬɪɨɞɚ, ɩɪɢ ɩɪɨɩɭɫɤɚɧɢɢ ɬɨɤɚ ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɤɚɬɢɨɧɵ ɫɟɪɟɛɪɚ, 

ɫɥɭɠɚɳɢɟ ɬɢɬɪɚɧɬɨɦ ɞɥɹ ɯɥɨɪɢɞɨɜ:  

 

Ag e Ag− +− →   

 

ȼ ɹɱɟɣɤɟ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɟɚɤɰɢɹ ɧɟɨɛɪɚɬɢɦɨɝɨ ɫɜɹɡɵɜɚɧɢɹ 

ɯɥɨɪɢɞɨɜ ɫɟɪɟɛɪɨɦ: 

 

Cl Ag AgCl− ++ →    

 

2.2.5 Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ  
 

Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ X, ɦɤɝ/ɝ, ɜɨ ɮɪɚɤɰɢɢ 

ɧɚɮɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɚɦɢ 3...6. 

Ⱦɥɹ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɫɧɢɦɚɸɬ ɩɨɤɚɡɚɧɢɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɧɚɧɨɝɪɚɦɦɚɯ ɯɥɨɪɢɞɚ, ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

A B
X

V K V K 

= −                                                                                                (3) 

 

ɢɥɢ 

 

A B
X

mK mK
= −                                                                                                  (4) 

 

ɝɞɟ A  – ɩ  ɨɤɚɡɚɧɢɟ ɩɨ ɲɤɚɥɟ ɚɧɚɥɢɡɚɬɨɪɚ ɞɥɹ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ; 

      B  – ɩɨɤɚɡɚɧɢɟ ɩɨ ɲɤɚɥɟ ɚɧɚɥɢɡɚɬɨɪɚ ɜ ɯɨɥɨɫɬɨɦ ɨɩɵɬɟ; 

      V  – ɜɜɟɞɟɧɧɵɣ ɨɛɴɟɦ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ, ɦɤɥ; 

        – ɩɥɨɬɧɨɫɬɶ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ, ɝ/ɫɦ3; 
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 m  – ɦɚɫɫɚ ɨɛɪɚɡɰɚ, ɦɝ; 

       K  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ – ɨɬɧɨɲɟɧɢɟ ɦɚɫɫɨɜɨɣ ɞɨɥɢ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɪɚɫɬɜɨɪɟ, ɤ 

ɢɡɜɟɫɬɧɨɣ ɦɚɫɫɨɜɨɣ ɞɨɥɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜ ɫɬɚɧɞɚɪɬɧɨɦ 

ɪɚɫɬɜɨɪɟ ɦɢɧɭɫ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɜ ɯɨɥɨɫɬɨɦ ɨɩɵɬɟ ɩɪɢ ɩɪɨɜɟɪɤɟ ɫɢɫɬɟɦɵ 

 

1
' '
c c

B B
K

V C V C 

= −                                                                                               (5) 

 

ɝɞɟ 1B  – ɩɨɤɚɡɚɧɢɟ ɩɨ ɲɤɚɥɟ ɚɧɚɥɢɡɚɬɨɪɚ ɞɥɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɯɥɨɪɛɟɧɡɨɥɚ, ɦɤɝ/ɝ; 
'
cC  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɚ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɪɚɫɬɜɨɪɟ ɯɥɨɪɛɟɧɡɨɥɚ, ɦɝ/ɞɦ3. 

Ⱦɥɹ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɨɜ ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɡɚɩɢɫɶɸ ɫɢɝɧɚɥɚ ɧɚ 

ɪɟɝɢɫɬɪɢɪɭɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

0,367S
X B

R Y m K

 
= −

  
                                                                                         (6) 

 

ɝɞɟ S  – ɩɥɨɳɚɞɶ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɟɞɢɧɢɰɚɯ, ɭɤɚɡɚɧɧɵɯ ɜ ɢɧɫɬɪɭɤɰɢɢ ɤ 

ɚɩɩɚɪɚɬɭ; 

       ɉ  – ɫɢɝɧɚɥ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɵɜɚɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɩɨɥɧɨɣ ɲɤɚɥɟ, ɦȼ; 

 

( )( )( )3 635,45 / . 10 / 10 /
0,367

(96500 / .)

ɝCl ɷɤɜ V ɦB ɝ ɝ
ɤɭɥɨɧɨɜ ɷɤɜ

−

=  ; 

 ɝɞɟ R  – ɫɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ; 

        Y  – ɷɤɜɢɜɚɥɟɧɬ ɩɥɨɳɚɞɢ ɞɥɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɫɟɣ ɲɤɚɥɟ ɧɚ 

ɪɟɝɢɫɬɪɢɪɭɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɜ ɟɞɢɧɢɰɚɯ ɫɟɤɭɧɞɚ - ɩɥɨɳɚɞɶ ɜ ɫɟɤɭɧɞɭ; 

       m  – ɦɚɫɫɚ ɨɛɪɚɡɰɚ, ɝ; 
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      K  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; 

      B  – ɩɨɤɚɡɚɧɢɟ ɩɨ ɲɤɚɥɟ ɚɧɚɥɢɡɚɬɨɪɚ ɜ ɯɨɥɨɫɬɨɦ ɨɩɵɬɟ ɩɪɢ ɩɪɨɜɟɪɤɟ 

ɫɢɫɬɟɦɵ, ɦɤɝ/ɝ ɋ  

Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɢɫɯɨɞɧɨɣ ɩɪɨɛɟ ɧɟɮɬɢ 

ɩɨɥɭɱɚɸɬ ɭɦɧɨɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɟɝɨ ɜɨ ɮɪɚɤɰɢɢ ɧɚɮɬɵ ɧɚ ɜɵɯɨɞ ɮɪɚɤɰɢɢ 

ɧɚɮɬɵ. 

 

2.2.6 Ƚɚɪɚɧɬɢɹ ɤɚɱɟɫɬɜɚ (QȺ)/ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ (QC)  
 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢɫɩɵɬɚɧɢɣ (QC) ɩɪɢ ɚɧɚɥɢɡɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ 

ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɰɟɧɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɞɭɪɵ 

ɢɫɩɵɬɚɧɢɹ. 

ȿɫɥɢ ɩɪɨɬɨɤɨɥɵ QA/QC ɩɨɥɭɱɟɧɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɫɩɵɬɚɧɢɣ, 

ɬɨ ɨɧɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ. 

 

2.2.7 ɉɪɟɰɢɡɢɨɧɧɨɫɬɶ ɢ ɫɦɟщɟɧɢɟ (ɨɬɤɥɨɧɟɧɢɟ)  
 

2.2.7.1 ɉɪɟɰɢɡɢɨɧɧɨɫɬɶ ɦɟɬɨɞɨɜ 

 

ɉɨɜɬɨɪɹɟɦɨɫɬɶ (ɫɯɨɞɢɦɨɫɬɶ) 

Ɋɚɫɯɨɠɞɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɪɟɞɟɥɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ 

ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɢɫɩɨɥɧɢɬɟɥɟɦ, ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɚɩɩɚɪɚɬɭɪɟ ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ 

ɭɫɥɨɜɢɹɯ, ɧɚ ɢɞɟɧɬɢɱɧɨɦ ɢɫɫɥɟɞɭɟɦɨɦ ɦɚɬɟɪɢɚɥɟ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɢ ɩɪɚɜɢɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɦɟɬɨɞɚ ɢɫɩɵɬɚɧɢɹ, ɧɟ 

ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɛɨɥɟɟ ɱɟɦ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ ɢɡ ɞɜɚɞɰɚɬɢ: 

Ɇɟɬɨɞ Ⱥ 

ɉɪɢ ɦɚɫɫɨɜɨɣ ɞɨɥɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɨɥɟɟ 1 ɦɤɝ/ɝ (ɜ ɩɪɨɛɟ 

ɢɫɯɨɞɧɨɣ ɧɟɮɬɢ) ɞɨɩɭɫɤɚɟɦɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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( )0,644
0,32 0,33r X=  +                                                                                      (7) 

 

ɝɞɟ X  – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɦɤɝ/ɝ. 

Ɇɟɬɨɞ Ȼ 

ɉɪɢ ɦɚɫɫɨɜɨɣ ɞɨɥɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɨɥɟɟ 1 ɦɤɝ/ɝ (ɜ ɩɪɨɛɟ 

ɢɫɯɨɞɧɨɣ ɧɟɮɬɢ) ɞɨɩɭɫɤɚɟɦɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

( )0,467
1,01 0,17r X=  −                                                                                       (8) 

 

2.2.7.2 ɋɦɟщɟɧɢɟ (ɨɬɤɥɨɧɟɧɢɟ) 
 

ɋɦɟɳɟɧɢɟ (ɨɬɤɥɨɧɟɧɢɟ) ɞɥɹ ɦɟɬɨɞɨɜ Ⱥ ɢ Ȼ ɛɵɥɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ 

ɜɵɩɨɥɧɟɧɢɟɦ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɜɟɫɬɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɪɚɡɥɢɱɧɵɯ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɜɟɞɟɧɧɵɯ ɦɟɬɨɞɨɦ ɞɨɛɚɜɨɤ ɜ ɪɚɡɥɢɱɧɵɟ ɧɟɮɬɢ, 

ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɨɤɚɡɚɥɢɫɶ ɦɟɧɶɲɟ ɢɫɬɢɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ, 

ɩɨɬɨɦɭ ɱɬɨ ɧɟ ɜɫɟ ɥɟɬɭɱɢɟ ɤɨɦɩɨɧɟɧɬɵ ɩɟɪɟɝɨɧɹɸɬɫɹ ɢɡ ɧɟɮɬɢ ɜ ɭɫɥɨɜɢɹɯ ɷɬɨɝɨ 

ɦɟɬɨɞɚ ɢɫɩɵɬɚɧɢɹ. ɋɬɟɩɟɧɶ ɷɬɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

Ɋɢɫɭɧɨɤ 6 – Ɉɬɤɥɨɧɟɧɢɟ ɢɡɦɟɪɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɧɟɫɟɧɧɵɯ 

ɦɟɬɨɞɨɦ ɞɨɛɚɜɨɤ: 1 – ɨɠɢɞɚɟɦɚɹ ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ; 

2 – ɢɡɦɟɪɟɧɧɚɹ ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɢɡɜɥɟɱɟɧɧɵɯ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
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ɇɚ ɪɢɫɭɧɤɟ 6 ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɢɡɜɥɟɱɟɧɧɵɯ ɯɥɨɪɢɞɨɜ ɜ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɫ ɢɡɜɟɫɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɜɟɞɟɧɧɵɯ ɦɟɬɨɞɨɦ ɞɨɛɚɜɨɤ. 

 

2.3 Ɋɟɧɬɝɟɧɨɮɥɭɪɟɨɫɰɟɧɬɧɚɹ ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɚɹ ɫɩɟɤɬɪɨɦɟɬɪɢɹ 
(ɦɟɬɨɞ ȼ) 
 

2.3.1 Ⱥɩɩɚɪɚɬɭɪɚ 

 

Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɵɣ ɫɩɟɤɬɪɨɦɟɬɪ ɫ 

ɜɚɤɭɭɦɢɪɨɜɚɧɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɨɣ ɱɚɫɬɶɸ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɤɨɦɩɶɸɬɟɪɨɦ 

ɤɥɚɫɫɚ ɧɟ ɧɢɠɟ IBM PC AT 386-586, ɜɤɥɸɱɚɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨ 

ɩɪɨɜɟɞɟɧɢɸ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ 

 

Ɋɢɫɭɧɨɤ 7 – Ɉɩɬɢɤɨ-ɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɚɧɚɥɢɡɚɬɨɪɚ ɯɥɨɪɚ «ɋɩɟɤɬɪɨɫɤɚɧ 

SWCL» 
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ȼɟɫɵ ɥɚɛɨɪɚɬɨɪɧɵɟ 2-ɝɨ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ. 

ɋɬɚɤɚɧɱɢɤɢ ɞɥɹ ɜɡɜɟɲɢɜɚɧɢɹ ɥɸɛɨɝɨ ɬɢɩɚ ɢɥɢ ɤɨɥɛɵ ɫɨ ɲɥɢɮɨɦ 

ɜɦɟɫɬɢɦɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 50 ɫɦ3. 

ɉɢɩɟɬɤɢ ɜɦɟɫɬɢɦɨɫɬɶɸ 5, 10, 20 ɫɦ3 2-ɝɨ ɤɥɚɫɫɚ. 

ɉɢɩɟɬɤɚ-ɞɨɡɚɬɨɪ ɜɦɟɫɬɢɦɨɫɬɶɸ 0,1...1,0 ɫɦ3. 

ɐɢɥɢɧɞɪ ɜɦɟɫɬɢɦɨɫɬɶɸ 250, 500 ɫɦ3. 

ɍɥɶɬɪɚɡɜɭɤɨɜɚɹ ɛɚɧɹ ɥɸɛɨɝɨ ɬɢɩɚ. 

Ʉɸɜɟɬɵ ɠɢɞɤɨɫɬɧɵɟ ɮɢɪɦɵ «ɋɩɟɤɬɪɨɧ» ɜɦɟɫɬɢɦɨɫɬɶɸ 1 ɫɦ3. 

ɉɪɢɦɟɱɚɧɢɟ – ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɪɭɝɭɸ ɚɩɩɚɪɚɬɭɪɭ, ɧɟ 

ɫɧɢɠɚɸɳɭɸ ɬɨɱɧɨɫɬɶ ɦɟɬɨɞɚ. 

 

2.3.2 Ɋɟɚɤɬɢɜɵ ɢ ɦɚɬɟɪɢɚɥɵ 

 

ɂɡɨɨɤɬɚɧ, ɯ.ɱ., ɧɟ ɫɨɞɟɪɠɚɳɢɣ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ. 

ɏɥɨɪɛɟɧɡɨɥ, ɫɬɚɧɞɚɪɬɧɵɟ ɨɛɪɚɡɰɵ ȽɋɈ 3308-85 ɢɥɢ ȽɋɈ 7142 – 95. 

ɋɬɚɧɞɚɪɬɧɵɣ ɨɛɪɚɡɟɰ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɜɢɫɦɭɬɚ, 5000-1 ɦɥɧ ɜɢɫɦɭɬɚ 

(ɜɧɭɬɪɟɧɧɢɣ ɫɬɚɧɞɚɪɬ). 

ɉɥɟɧɤɚ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɧɚɹ ɦɚɪɤɢ ɉɗɌ-Ʉɗ ɬɨɥɳɢɧɨɣ 5 ɦɤɦ. 

ɋɩɢɪɬ ɷɬɢɥɨɜɵɣ ɪɟɤɬɢɮɢɤɨɜɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ, ɧɟ ɫɨɞɟɪɠɚɳɢɣ 

ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ. 

Ɇɨɸɳɟɟ ɫɪɟɞɫɬɜɨ, ɧɟ ɫɨɞɟɪɠɚɳɟɟ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ. 

ɉɪɢɦɟɱɚɧɢɟ – ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɪɭɝɢɟ ɪɟɚɤɬɢɜɵ ɢ ɦɚɬɟɪɢɚɥɵ, ɧɟ 

ɫɧɢɠɚɸɳɢɟ ɬɨɱɧɨɫɬɶ ɦɟɬɨɞɚ. 

 

2.3.3 ɉɨɞɝɨɬɨɜɤɚ ɚɩɩɚɪɚɬɭɪɵ 

 

ɉɨɞɝɨɬɨɜɤɚ ɫɩɟɤɬɪɨɦɟɬɪɚ 

ɉɨɞɝɨɬɨɜɤɭ ɫɩɟɤɬɪɨɦɟɬɪɚ ɤ ɪɚɛɨɬɟ ɩɪɨɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɩɟɤɬɪɨɦɟɬɪɚ. 
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Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ ɚɧɚɥɢɡɚɬɨɪɚ ɢɫɩɨɥɶɡɭɸɬ ɬɜɟɪɞɨɬɟɥɶɧɵɣ 

ɤɨɧɬɪɨɥɶɧɵɣ ɨɛɪɚɡɟɰ KO-GR, ɩɨɫɬɚɜɥɹɟɦɵɣ ɜ ɤɨɦɩɥɟɤɬɟ ɫɨ ɫɩɟɤɬɪɨɦɟɬɪɨɦ. 

Ʉɨɧɬɪɨɥɶɧɵɣ ɨɛɪɚɡɟɰ KO-GR - ɤɟɪɚɦɢɱɟɫɤɢɣ ɞɢɫɤ, ɫɨɞɟɪɠɚɳɢɣ ɯɥɨɪ ɢ ɞɪɭɝɢɟ 

ɷɥɟɦɟɧɬɵ (Mo, Rb, Ge, ɋu, Cr, Fe, Ca, S, Si). Ʉɨɧɬɪɨɥɶɧɵɣ ɨɛɪɚɡɟɰ KO-GR 

ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢɛɨɪɚ ɧɚ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɥɢɧɢɢ 

ɯɥɨɪɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɢ ɢɫɩɵɬɭɟɦɵɯ 

ɨɛɪɚɡɰɨɜ. ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɨɥɭɱɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɚ ɯɥɨɪɚ ɜ 

ɤɨɧɬɪɨɥɶɧɨɦ ɨɛɪɚɡɰɟ KO-GR ɢ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 

ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɥɢɧɢɢ ɯɥɨɪɚ ɩɪɟɞɵɞɭɳɟɝɨ ɢɫɩɵɬɚɧɢɹ KO-GR ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ ɫɩɢɫɤɟ ɢɡɦɟɪɟɧɢɣ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ. Ⱦɨɩɭɫɬɢɦɵɦ 

ɫɱɢɬɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɥɢɧɢɢ ɯɥɨɪɚ ɜ ɨɛɪɚɡɰɟ KO-

GR ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10%. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɭɤɚɡɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɭɛɟɞɢɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɫɩɟɤɬɪɨɦɟɬɪɚ. 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɭɫɥɨɜɢɹ ɢɡɦɟɪɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɚ ɜ 

ɤɨɧɬɪɨɥɶɧɨɦ ɨɛɪɚɡɰɟ KO-GR, ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɢ ɢɫɩɵɬɭɟɦɵɯ ɨɛɪɚɡɰɚɯ. 

 

Ɍɚɛɥɢɰɚ 2 – ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɯɥɨɪɚ ɜ 

ɤɨɧɬɪɨɥɶɧɨɦ ɨɛɪɚɡɰɟ KO-GR, ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɢ ɢɫɩɵɬɭɟɦɵɯ ɨɛɪɚɡɰɚɯ 

(ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ ɫɩɟɤɬɪɨɦɟɬɪɚ: ɤɪɢɫɬɚɥɥ-ɚɧɚɥɢɡɚɬɨɪ ɋ002; ɬɨɤ 4,0 ɦȺ; 

ɧɚɩɪɹɠɟɧɢɟ 40 ɤȼ) 
ɗɥɟɦɟɧɬ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɟɦɭ 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ 

ɥɢɧɢɹ ɜ ɫɩɟɤɬɪɟ 

ɪɟɧɬɝɟɧɨɜɫɤɨɣ 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ 

Ⱦɥɢɧɚ ɜɨɥɧɵ 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ 

ɥɢɧɢɢ, ɧɦ 

ɗɤɫɩɨɡɢɰɢɹ, ɫ, ɩɪɢ ɢɫɩɵɬɚɧɢɢ 

ɨɛɪɚɡɰɚ KO-GR 

ɨɛɪɚɡɰɚ 

ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɢɥɢ 

ɢɫɩɵɬɭɟɦɨɝɨ 

ɏɥɨɪ, ɋl Kɚ  0,4729 30 100 

ȼɢɫɦɭɬ, Bi Ma  0,5120 - 100 

Ɏɨɧ  0,4830 - 50 

 

ɉɨɞɝɨɬɨɜɤɚ ɤɸɜɟɬ ɢ ɩɢɩɟɬɨɤ 
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Ⱦɥɹ ɨɱɢɫɬɤɢ ɤɸɜɟɬɵ ɩɨɦɟɳɚɸɬ ɧɚ 5...7 ɦɢɧ ɜ ɭɥɶɬɪɚɡɜɭɤɨɜɭɸ ɛɚɧɸ ɫ 

ɪɚɫɬɜɨɪɨɦ ɦɨɸɳɟɝɨ ɫɪɟɞɫɬɜɚ. ɉɨɫɥɟ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɤɸɜɟɬɵ 

ɩɪɨɦɵɜɚɸɬ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɢ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ, ɡɚɬɟɦ ɜɵɫɭɲɢɜɚɸɬ 

ɧɚ ɜɨɡɞɭɯɟ. 

ɉɪɢɦɟɱɚɧɢɟ – ɨɱɢɫɬɤɚ ɤɸɜɟɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɪɟɲɚɸɳɢɯ ɮɚɤɬɨɪɨɜ ɜ 

ɨɛɟɫɩɟɱɟɧɢɢ ɬɨɱɧɨɫɬɢ ɦɟɬɨɞɚ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɬɨɱɧɨ ɫɥɟɞɨɜɚɬɶ ɭɤɚɡɚɧɢɹɦ 

ɩɨ ɢɯ ɩɨɞɝɨɬɨɜɤɟ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. 

Ɉɱɢɫɬɤɚ ɩɢɩɟɬɨɤ ɩɪɨɜɨɞɢɬɫɹ ɬɪɟɯɤɪɚɬɧɨɣ ɩɪɨɦɵɜɤɨɣ ɪɚɫɬɜɨɪɨɦ 

ɦɨɸɳɟɝɨ ɫɪɟɞɫɬɜɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɢɩɟɬɤɭ ɨɩɨɥɚɫɤɢɜɚɸɬ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 

ɜɨɞɨɣ ɢ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ ɢ ɜɵɫɭɲɢɜɚɸɬ. 

 

2.3.4 ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 

Ƚɪɚɞɭɢɪɨɜɨɱɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜ ɞɢɚɩɚɡɨɧɟ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɯɥɨɪɚ ɨɬ 0 

ɞɨ 50 ɦɥɧ-1 ɫɬɪɨɹɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɲɟɫɬɢ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ (ȽɈ-

1...ȽɈ-6), ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɲɟɫɬɢ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ (ȽɊ-1...ȽɊ-6). 

 

2.3.4.1 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ 

 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɫɬɜɨɪɚ ɯɥɨɪɛɟɧɡɨɥɚ ɜ ɢɡɨɨɤɬɚɧɟ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɯɥɨɪɚ 

200 ɦɥɧ-1. 

Ɋɚɫɫɱɢɬɵɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɯɥɨɪɛɟɧɡɨɥɚ ɫ ɭɱɟɬɨɦ ɫɨɞɟɪɠɚɧɢɹ ɨɫɧɨɜɧɨɝɨ 

ɜɟɳɟɫɬɜɚ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɩɚɫɩɨɪɬɟ ȽɋɈ. ɏɥɨɪɛɟɧɡɨɥ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɩɟɪɟɧɨɫɹɬ ɜ 

ɦɟɪɧɭɸ ɤɨɥɛɭ ɜɦɟɫɬɢɦɨɫɬɶɸ 500 ɫɦ3. Ⱦɨɛɚɜɥɹɸɬ ɜ ɤɨɥɛɭ 250 ɫɦ3 ɢɡɨɨɤɬɚɧɚ ɢ 

ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬ. Ɋɚɫɬɜɨɪ ɜ ɤɨɥɛɟ ɞɨɜɨɞɹɬ ɞɨ ɦɟɬɤɢ ɢɡɨɨɤɬɚɧɨɦ, 

ɡɚɤɪɵɜɚɸɬ ɩɪɢɬɟɪɬɨɣ ɩɪɨɛɤɨɣ ɢ ɫɧɨɜɚ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬ. ɉɨɥɭɱɟɧɧɵɣ 

ɪɚɫɬɜɨɪ ɯɥɨɪɛɟɧɡɨɥɚ ɜ ɢɡɨɨɤɬɚɧɟ ɫɨɞɟɪɠɢɬ 200 ɦɥɧ-1 ɯɥɨɪɚ. 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɫɬɜɨɪɨɜ ȽɊ-1...ȽɊ-6 

Ƚɪɚɞɭɢɪɨɜɨɱɧɵɟ ɪɚɫɬɜɨɪɵ (ȽɊ-1...ȽɊ-6) ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɯɥɨɪɚ 0, 2, 5, 10, 

20 ɢ 50 ɦɥɧ-1 ɝɨɬɨɜɹɬ ɜɟɫɨɜɵɦ ɫɩɨɫɨɛɨɦ ɢɡ ɪɚɫɬɜɨɪɚ ɯɥɨɪɛɟɧɡɨɥɚ ɜ ɢɡɨɨɤɬɚɧɟ. 
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Ɉɩɪɟɞɟɥɹɸɬ ɦɚɫɫɭ ɤɚɠɞɨɝɨ ɢɡ ɲɟɫɬɢ ɫɬɚɤɚɧɱɢɤɨɜ ɫ ɲɢɮɪɚɦɢ ȽɊ-1... ȽɊ-6 

ɫ ɬɨɱɧɨɫɬɶɸ 0,001 ɝ. ȼ ɤɚɠɞɵɣ ɫɬɚɤɚɧɱɢɤ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2, ɩɪɢ 

ɩɨɦɨɳɢ ɩɢɩɟɬɨɤ ɢ ɩɢɩɟɬɨɤ-ɞɨɡɚɬɨɪɨɜ ɜɧɨɫɹɬ ɪɚɫɬɜɨɪ. Ɂɚɬɟɦ ɜ ɫɬɚɤɚɧɱɢɤɢ 

ɩɢɩɟɬɤɨɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 3, ɧɨ ɧɟ ɩɪɟɜɵɲɚɹ ɭɤɚɡɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ, 

ɜɧɨɫɹɬ ɢɡɨɨɤɬɚɧ, ɜɡɜɟɲɢɜɚɸɬ, ɚ ɞɨɜɟɞɟɧɢɟ ɞɨ ɬɪɟɛɭɟɦɨɣ ɦɚɫɫɵ ɢɡɨɨɤɬɚɧɚ 

ɩɪɨɜɨɞɹɬ ɩɪɢ ɩɨɦɨɳɢ ɩɢɩɟɬɤɢ-ɞɨɡɚɬɨɪɚ. 

Ɋɚɫɫɱɢɬɵɜɚɸɬ ɡɧɚɱɟɧɢɟ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɯɥɨɪɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ (ɯɥɨɪɛɟɧɡɨɥ), ɜ ɝɪɚɞɭɢɪɨɜɨɱɧɨɦ ɪɚɫɬɜɨɪɟ 

ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ 1m  – ɦɚɫɫɚ ɪɚɫɬɜɨɪɚ, ɝ; 

       2m  – ɦɚɫɫɚ ɢɡɨɨɤɬɚɧɚ, ɝ. 

ɉɪɢɦɟɱɚɧɢɟ – ɝɪɚɞɭɢɪɨɜɨɱɧɵɟ ɪɚɫɬɜɨɪɵ ɯɪɚɧɹɬ ɜ ɩɥɨɬɧɨ ɡɚɤɪɵɬɵɯ 

ɫɬɚɤɚɧɱɢɤɚɯ ɞɥɹ ɜɡɜɟɲɢɜɚɧɢɹ ɧɟ ɛɨɥɟɟ 3 ɫɭɬ ɜ ɬɟɦɧɨɦ ɩɪɨɯɥɚɞɧɨɦ ɦɟɫɬɟ. 

 

Ɍɚɛɥɢɰɚ 3 – Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ 

ɒɢɮɪ 

ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ 

ɪɚɫɬɜɨɪɚ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɯɥɨɪɚ, 

ɦɥɧ  

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɚ 

ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 

ɯɥɨɪɚ 200 ɦɥɧ-1, ɝ 

Ɇɚɫɫɚ ɢɡɨɨɤɬɚɧɚ, ɝ 

ȽɊ-1  0,0 0,000 25,000 

ȽɊ-2  2,0 0,250 24,750 

ȽɊ-3  5,0 0,625 24,375 

ȽɊ-4  10,0 1,250 23,750 

ȽɊ-5  20,0 2,500 22,500 

 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ 

Ƚɪɚɞɭɢɪɨɜɨɱɧɵɟ ɨɛɪɚɡɰɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɪɚɞɭɢɪɨɜɨɱɧɵɟ ɪɚɫɬɜɨɪɵ 

ɯɥɨɪɛɟɧɡɨɥɚ ɜ ɢɡɨɨɤɬɚɧɟ ɫ ɜɜɟɞɟɧɧɵɦ ɜɧɭɬɪɟɧɧɢɦ ɫɬɚɧɞɚɪɬɨɦ. 
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Ƚɨɬɨɜɹɬ ɲɟɫɬɶ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ ɫ ɲɢɮɪɚɦɢ ȽɈ-1...ȽɈ-6. Ⱦɥɹ 

ɷɬɨɝɨ ɜ ɤɚɠɞɵɣ ɫɬɚɤɚɧɱɢɤ, ɫɨɞɟɪɠɚɳɢɣ (25±0,1) ɝ ɨɞɧɨɝɨ ɢɡ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ 

ɪɚɫɬɜɨɪɨɜ (ȽɊ-1...ȽɊ-6) ɞɨɛɚɜɥɹɸɬ (2,50±0,1) ɝ. 

ɋɨɞɟɪɠɢɦɨɟ ɫɬɚɤɚɧɱɢɤɨɜ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬ ɫɬɟɤɥɹɧɧɨɣ ɩɚɥɨɱɤɨɣ 

ɜ ɬɟɱɟɧɢɟ 1 ɦɢɧ. ɋɬɚɤɚɧɱɢɤɢ ɡɚɤɪɵɜɚɸɬ ɤɪɵɲɤɨɣ. 

 

2.3.4.2 ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 

Ɂɚɩɨɥɧɟɧɢɟ ɤɸɜɟɬ 

ɉɟɪɟɞ ɡɚɩɨɥɧɟɧɢɟɦ ɝɪɚɞɭɢɪɨɜɨɱɧɵɦ ɨɛɪɚɡɰɨɦ ɫ ɤɸɜɟɬɵ ɫɧɢɦɚɸɬ 

ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɤɨɥɶɰɨ ɢ ɞɜɚɠɞɵ ɩɪɨɦɵɜɚɸɬ ɟɟ ɝɪɚɞɭɢɪɨɜɨɱɧɵɦ ɨɛɪɚɡɰɨɦ, 

ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɩɢɩɟɬɤɭ ɢɥɢ ɩɢɩɟɬɤɭ-ɞɨɡɚɬɨɪ, ɬɚɤɠɟ ɞɜɚɠɞɵ 

ɩɪɨɦɵɬɵɟ ɝɪɚɞɭɢɪɨɜɨɱɧɵɦ ɨɛɪɚɡɰɨɦ. 

Ɉɬɪɟɡɚɸɬ 5 ɫɦ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɧɨɣ ɩɥɟɧɤɢ, ɧɟ ɤɚɫɚɹɫɶ ɰɟɧɬɪɚɥɶɧɨɣ 

ɱɚɫɬɢ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɪɢ ɩɨɦɨɳɢ ɩɢɩɟɬɤɢ ɢɥɢ ɩɢɩɟɬɤɢ-ɞɨɡɚɬɨɪɚ ɤɸɜɟɬɭ 

ɡɚɩɨɥɧɹɸɬ ɝɪɚɞɭɢɪɨɜɨɱɧɵɦ ɨɛɪɚɡɰɨɦ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɛɨɥɶɲɨɝɨ (ɧɟ ɛɨɥɟɟ 1 

ɦɦ ɜɵɫɨɬɨɣ) ɦɟɧɢɫɤɚ. Ɂɚɤɪɵɜɚɸɬ ɩɪɨɛɭ ɩɥɟɧɤɨɣ ɢ ɡɚɤɪɟɩɥɹɸɬ ɩɥɟɧɤɭ ɧɚ 

ɤɸɜɟɬɟ ɩɪɢ ɩɨɦɨɳɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɤɨɥɶɰɚ, ɞɨɛɢɜɚɹɫɶ ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɬɹɠɟɧɢɹ 

ɩɥɟɧɤɢ. ɉɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɧɚɬɹɠɟɧɢɢ ɩɥɟɧɤɢ ɢɥɢ ɩɪɢ ɧɚɥɢɱɢɢ ɩɭɡɵɪɶɤɨɜ 

ɜɨɡɞɭɯɚ ɜ ɤɸɜɟɬɟ ɩɥɟɧɤɭ ɫɧɢɦɚɸɬ, ɞɨɥɢɜɚɸɬ ɝɪɚɞɭɢɪɨɜɨɱɧɵɣ ɨɛɪɚɡɟɰ ɜ ɤɸɜɟɬɭ 

ɢ ɩɨɜɬɨɪɧɨ ɡɚɤɪɵɜɚɸɬ ɩɪɨɛɭ ɞɪɭɝɢɦ ɤɭɫɤɨɦ ɩɥɟɧɤɢ. ɍɞɚɥɹɸɬ ɨɫɬɚɬɤɢ 

ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɨɛɪɚɡɰɚ ɫ ɧɢɠɧɟɣ ɫɬɨɪɨɧɵ ɤɸɜɟɬɵ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɨɣ. 

Ɂɚɩɨɥɧɟɧɧɭɸ ɤɸɜɟɬɭ ɩɨɦɟɳɚɸɬ ɜ ɤɸɜɟɬɨɞɟɪɠɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɨɦɟɳɚɸɬ ɜ 

ɩɪɨɛɨɡɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɩɟɤɬɪɨɦɟɬɪɚ. 

ɉɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ 

ɂɡɦɟɪɟɧɢɟ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɯɥɨɪɚ ɜ ɤɚɠɞɨɦ ɢɡ ɲɟɫɬɢ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ 

ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɹɬ ɞɜɭɤɪɚɬɧɵɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɢɡɦɟɪɟɧɢɟɦ 

ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɨɛɪɚɡɰɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɪɚɡɧɵɯ ɤɸɜɟɬ. Ɂɚɩɨɥɧɟɧɢɟ 

ɤɚɠɞɨɣ ɤɸɜɟɬɵ ɝɪɚɞɭɢɪɨɜɨɱɧɵɦ ɨɛɪɚɡɰɨɦ ɩɪɨɢɡɜɨɞɹɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ 
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ɢɡɦɟɪɟɧɢɟɦ. Ʉɚɠɞɨɦɭ ɨɛɪɚɡɰɭ ɩɪɢɫɜɚɢɜɚɸɬ ɫɜɨɣ ɲɢɮɪ – ȽɈ-n-m, ɝɞɟ n – ɧɨɦɟɪ 

ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɨɛɪɚɡɰɚ, m – ɧɨɦɟɪ ɚɥɢɤɜɨɬɵ ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɨɛɪɚɡɰɚ. 

ɉɟɪɟɞ ɢɡɦɟɪɟɧɢɟɦ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɟ 

ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ KO-GR ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɢɫɬɪɢɪɭɸɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɫɢɝɧɚɥɚ ɧɚ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɥɢɧɢɢ ɯɥɨɪɚ. 

ɂɡɦɟɪɟɧɢɟ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɹɬ ɜ ɩɨɪɹɞɤɟ ɭɜɟɥɢɱɟɧɢɹ ɜ 

ɧɢɯ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɯɥɨɪɚ. Ƚɪɚɞɭɢɪɨɜɨɱɧɵɣ ɨɛɪɚɡɟɰ ȽɈ-1 ɜɧɨɫɹɬ ɜ ɞɜɟ ɪɚɡɧɵɟ 

ɤɸɜɟɬɵ ɢ ɩɨɥɭɱɚɸɬ ɞɜɚ ɨɛɪɚɡɰɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɦ ɩɪɢɫɜɚɢɜɚɸɬ ɲɢɮɪɵ 

ȽɈ-1-1 ɢ ȽɈ-1-2. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɤɸɜɟɬɧɨɟ ɨɬɞɟɥɟɧɢɟ ɚɧɚɥɢɡɚɬɨɪɚ 

ɤɸɜɟɬɨɞɟɪɠɚɬɟɥɶ ɫ ɤɨɧɬɪɨɥɶɧɵɦ ɨɛɪɚɡɰɨɦ KO-GR ɢ ɤɸɜɟɬɨɞɟɪɠɚɬɟɥɶ ɫ 

ɢɡɦɟɪɹɟɦɵɦ ɨɛɪɚɡɰɨɦ ȽɈ-1-1, ɜɤɥɸɱɚɸɬ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ. ɉɨ ɨɤɨɧɱɚɧɢɢ 

ɢɡɦɟɪɟɧɢɹ ɪɟɠɢɦ «ɂɡɦɟɪɟɧɢɟ» ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɟɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ 

ɜɵɧɢɦɚɸɬ ɤɸɜɟɬɨɞɟɪɠɚɬɟɥɶ ɫ ɢɡɦɟɪɹɟɦɵɦ ɨɛɪɚɡɰɨɦ ȽɈ-1-1. Ɋɟɡɭɥɶɬɚɬ 

ɢɡɦɟɪɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɚ ɜ ɨɛɪɚɡɰɟ ȽɈ-1-1 ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ɂɚɬɟɦ ɬɚɤɠɟ ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɟ ɨɛɪɚɡɰɚ ȽɈ-1-2. 

ɂɡɦɟɪɟɧɢɹ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ ȽɈ-2 - ȽɈ-6 ɩɪɨɜɨɞɹɬ ɜ ɩɨɥɧɨɦ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɰɟɞɭɪɨɣ ɢɡɦɟɪɟɧɢɹ ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɨɛɪɚɡɰɚ ȽɈ-1. 

Ʉɨɧɬɪɨɥɶɧɵɣ ɨɛɪɚɡɟɰ KO-GR ɨɫɬɚɟɬɫɹ ɜ ɤɸɜɟɬɧɨɦ ɨɬɞɟɥɟɧɢɢ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 

Ɋɢɫɭɧɨɤ 8 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɨɩɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɝɪɚɞɭɢɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ ɫɬɪɨɢɬɫɹ ɝɪɚɞɭɢɪɨɜɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ.  

ɉɪɢ ɩɨɫɬɨɹɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɩɟɤɬɪɨɦɟɬɪɚ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɹɬ ɞɜɚ ɪɚɡɚ ɜ ɦɟɫɹɰ. 

 

2.3.5 ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ 

 

ɉɨɞɝɨɬɨɜɤɚ ɩɪɨɛɵ 

ȼ ɢɫɩɵɬɭɟɦɵɣ ɨɛɪɚɡɟɰ ɫɜɟɠɟɨɬɨɝɧɚɧɧɨɣ ɢ ɩɪɨɦɵɬɨɣ ɧɚɮɬɵ ɦɚɫɫɨɣ 

(25,0±0,1) ɝ ɜɜɨɞɹɬ (2,5±0,01) ɝ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɚɧɞɚɪɬɚ ɢ ɬɳɚɬɟɥɶɧɨ 

ɩɟɪɟɦɟɲɢɜɚɸɬ ɱɢɫɬɨɣ ɫɬɟɤɥɹɧɧɨɣ ɩɚɥɨɱɤɨɣ. 

Ɂɚɩɨɥɧɹɸɬ ɞɜɟ ɤɸɜɟɬɵ. 

ɂɫɩɵɬɚɧɢɟ ɨɛɪɚɡɰɚ ɧɚɮɬɵ ɩɪɨɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɥɨɠɟɧɧɵɦɢ 

ɩɭɧɤɬɚɦɢ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɢɫɬɪɢɪɭɸɬ ɞɜɚ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɫɢɝɧɚɥɚ 

ɯɥɨɪɚ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɨɛɪɚɡɰɚ ɜ ɞɜɭɯ ɤɸɜɟɬɚɯ. Ɋɚɫɫɱɢɬɵɜɚɸɬ 

ɟɞɢɧɢɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢɫɩɵɬɚɧɢɹ, ɦɤɝ/ɝ(ɦɥɧ-1), ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɞɜɭɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɨɞɧɨɝɨ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ ɜ ɞɜɭɯ 

ɤɸɜɟɬɚɯ. 

 

2.3.6 Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ 

 

Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɦɤɝ/ɝ (ɦɥɧ-1), ɜɨ ɮɪɚɤɰɢɢ 

ɧɚɮɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɞɜɭɯ ɟɞɢɧɢɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɨ ɮɨɪɦɭɥɟ 

 

1 2

2

X X
X

+
=                                                                                                  (10) 

 

ɝɞɟ 1X   ɢ 2X  – ɟɞɢɧɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ. 
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Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɢɫɯɨɞɧɨɣ ɩɪɨɛɟ ɧɟɮɬɢ 

ɪɚɫɫɱɢɬɵɜɚɸɬ ɭɦɧɨɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɢɯ ɜɨ ɮɪɚɤɰɢɢ ɧɚɮɬɵ ɧɚ ɜɵɯɨɞ 

ɮɪɚɤɰɢɢ ɧɚɮɬɵ.  

 

2.3.7 ɉɪɟɰɢɡɢɨɧɧɨɫɬɶ 

 

ɉɪɟɰɢɡɢɨɧɧɨɫɬɶ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɢɫɫɥɟɞɨɜɚɧɢɟɦ 

ɪɟɡɭɥɶɬɚɬɨɜ ɦɟɠɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ. ɉɨɤɚɡɚɬɟɥɢ ɩɪɟɰɢɡɢɨɧɧɨɫɬɢ ɦɟɬɨɞɚ 

ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɚ ɜɨ ɮɪɚɤɰɢɢ ɧɟɮɬɢ, ɜɵɤɢɩɚɸɳɟɣ ɞɨ 204 °ɋ, 

ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 50 ɦɥɧ-1. 

ɉɪɢɦɟɱɚɧɢɟ – ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɰɢɡɢɨɧɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɫɩɟɤɬɪɨɦɟɬɪɟ 

«ɋɩɟɤɬɪɨɫɤɚɧ ɆȺɄɋ GV» (Ɋɨɫɫɢɹ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɪɚɡɰɚ 

ɜɢɫɦɭɬɚ  

ɉɨɜɬɨɪɹɟɦɨɫɬɶ (ɫɯɨɞɢɦɨɫɬɶ) 

Ɋɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɩɪɟɞɟɥɟɧɢɣ, 

ɩɨɥɭɱɟɧɧɵɦɢ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɨɩɟɪɚɬɨɪɨɦ ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɚɩɩɚɪɚɬɭɪɟ ɩɪɢ 

ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɥɨɜɢɹɯ ɧɚ ɢɞɟɧɬɢɱɧɨɦ ɢɫɫɥɟɞɭɟɦɨɦ ɦɚɬɟɪɢɚɥɟ ɜ 

ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɢ ɩɪɚɜɢɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ 

ɦɟɬɨɞɚ ɢɫɩɵɬɚɧɢɹ, ɦɨɝɭɬ ɩɪɟɜɵɲɚɬɶ 1,3 ɦɥɧ-1 ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ ɢɡ 

ɞɜɚɞɰɚɬɢ. 

ȼɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ 

Ɋɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɟɞɢɧɢɱɧɵɦɢ ɢ ɧɟɡɚɜɢɫɢɦɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɢɫɩɵɬɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɦɢ ɪɚɡɧɵɦɢ ɨɩɟɪɚɬɨɪɚɦɢ, ɪɚɛɨɬɚɸɳɢɦɢ ɜ ɪɚɡɧɵɯ 

ɥɚɛɨɪɚɬɨɪɢɹɯ ɧɚ ɢɞɟɧɬɢɱɧɨɦ ɢɫɫɥɟɞɭɟɦɨɦ ɦɚɬɟɪɢɚɥɟ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɢ ɩɪɚɜɢɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɦɟɬɨɞɚ ɢɫɩɵɬɚɧɢɹ, ɦɨɝɭɬ 

ɩɪɟɜɵɲɚɬɶ 2,0 ɦɥɧ-1 ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ ɢɡ ɞɜɚɞɰɚɬɢ. 
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3 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

 

3.1 Ⱥɧɚɥɢɡ №1 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨ ȽɈɋɌ Ɋ 52247 – 2004. 

ȼɪɟɦɹ ɨɬɛɨɪɚ ɩɪɨɛɵ 04:20 

ɉɪɨɛɚ № 1629 

ȼɧɟɲɧɢɟ ɭɫɥɨɜɢɹ Ⱥɧɚɥɢɬɢɱɟɫɤɨɝɨ ɡɚɥɚ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɧɟɮɬɢ: 

21,2t C=  

40%Ɉɬɧɨɫиɬɟɥɶɧɚя ɜɥɚɠɧɨɫɬɶ =  

98,1P ɤɉɚ=  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɛɵ 

Ɉɛɴɟɦ ɧɟɮɬɢ, ɫɦ3 500,0 500,0 

Ɇɚɫɫɚ ɧɟɮɬɢ, ɝ 417,4 418,1 

Ɇɚɫɫɚ ɩɪɢɟɦɧɨɝɨ ɰɢɥɢɧɞɪɚ, ɝ 159,9 160,0 

Ɇɚɫɫɚ ɩɪɢɟɦɧɨɝɨ ɰɢɥɢɧɞɪɚ ɫ 

ɧɚɮɬɨɣ, ɝ 

249,4 250,0 

Ɇɚɫɫɚ ɧɚɮɬɵ, ɝ 89,5 90,0 

Ɉɛɴɟɦ ɧɚɮɬɵ, ɫɦ3 110,0 110,0 

ɉɥɨɬɧɨɫɬɶ ɧɚɮɬɵ, ɝ/ɫɦ3 0,8136 0,8181 

 

ɋɂ: ɚɧɚɥɢɡɚɬɨɪ ESC 3000 ɡɚɜ. № 2007.252 

Ƚɨɬɨɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɤ ɨɩɪɟɞɟɥɟɧɢɸ, ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɯɥɨɪɚ ɧɟ ɯɭɠɟ 85 %, 

(Xco/CO)*100 

 

Xco1=3,59 ppm 

 

Xco2=3,37 ppm 
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Xco3=3,48 ppm 

 

ɍɫɥɨɜɢɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵ: 

 

3,48
100 100

3,74
coX

CO
 =                                                                                         (11) 

 

93% 85%coX   

 

Ɍɚɛɥɢɰɚ 5 – Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɏɈɋ ɞɥɹ ɩɪɨɛ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɚɮɬɟ, ppm 
0,36 0,36 

 

0,36 ɨɤɪɭɝɥɹɟɦ 0,4 

 

(0,4 ) .X ppm=  −   ɦɟɧɟɟ 1 

 

Ɋɟɡɭɥɶɬɚɬ ɤɨɧɬɪɨɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ, ppm  

 

max min 0,36 0,36 0kr =  − = − =                                                                                  (12) 

 

ɉɪɟɞɟɥ ɩɨɜɬɨɪɹɟɦɨɫɬɢ,ppm 

 

( ) ( )0,467 0,467
1,01 0,17 1,01 0,4 0,17 0,508ɥr X=  − =  − =                                                       (13) 

 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɧɬɪɨɥɹ ɩɨɜɬɨɪɹɟɦɨɫɬɢ 

 

rɤ ≤ rɥ=0≤0,508 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 
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3.2 Ⱥɧɚɥɢɡ №2 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨ ȽɈɋɌ Ɋ 52247 – 2004 

ȼɪɟɦɹ ɨɬɛɨɪɚ ɩɪɨɛɵ 04:25 

ɉɪɨɛɚ № 1654 

ȼɧɟɲɧɢɟ ɭɫɥɨɜɢɹ Ⱥɧɚɥɢɬɢɱɟɫɤɨɝɨ ɡɚɥɚ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɧɟɮɬɢ: 

22,0t C=  

46%Ɉɬɧɨɫиɬɟɥɶɧɚя ɜɥɚɠɧɨɫɬɶ =  

96,9P ɤɉɚ=  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɛɵ 

Ɉɛɴɟɦ ɧɟɮɬɢ, ɫɦ3 500,0 500,0 

Ɇɚɫɫɚ ɧɟɮɬɢ, ɝ 419,8 421,0 

Ɇɚɫɫɚ ɩɪɢɟɦɧɨɝɨ ɰɢɥɢɧɞɪɚ, ɝ 160,0 158,9 

Ɇɚɫɫɚ ɩɪɢɟɦɧɨɝɨ ɰɢɥɢɧɞɪɚ ɫ 

ɧɚɮɬɨɣ, ɝ 

260,8 259,0 

Ɇɚɫɫɚ ɧɚɮɬɵ, ɝ 100,8 100,1 

Ɉɛɴɟɦ ɧɚɮɬɵ, ɫɦ3 142,0 142,0 

ɉɥɨɬɧɨɫɬɶ ɧɚɮɬɵ, ɝ/ɫɦ3 0,7099 0,7049 

 

ɋɂ: ɚɧɚɥɢɡɚɬɨɪ ESC 3000 ɡɚɜ. № 2007.252 

Ƚɨɬɨɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɤ ɨɩɪɟɞɟɥɟɧɢɸ, ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɯɥɨɪɚ ɧɟ ɯɭɠɟ 85%, 

(Xco/CO)*100 

 

Xco1=3,53 ppm 

 

Xco2=3,57 ppm 

 

Xco3=3,48 ppm 
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ɍɫɥɨɜɢɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵ: 

 

3,53
100 100

3,74
coX

CO
 =   

 

95% 85%coX   

 

Ɍɚɛɥɢɰɚ 7 – Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɏɈɋ ɞɥɹ ɩɪɨɛ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɚɮɬɟ, ppm 
0,82 0,94 

 

0,9-0,1=0,8; ɯɨɥɨɫɬɚɹ =0,12 ppm 

 

(0,8 ) .X ppm=  −   ɦɟɧɟɟ 1 

 

Ɋɟɡɭɥɶɬɚɬ ɤɨɧɬɪɨɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ, ppm  

 

max min 0,94 0,82 0,12kr =  − = − =  

 

ɉɪɟɞɟɥ ɩɨɜɬɨɪɹɟɦɨɫɬɢ,ppm 

 

( ) ( )0,467 0,467
1,01 0,17 1,01 0,8 0,17 0,813ɥr X=  − =  − =  

 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɧɬɪɨɥɹ ɩɨɜɬɨɪɹɟɦɨɫɬɢ 

 

rɤ ≤ rɥ=0,12≤0,813 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 
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4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

4.1 Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɜ ɯɢɦɢɱɟɫɤɨɣ 
ɥɚɛɨɪɚɬɨɪɢɢ 

 

Ɋɚɛɨɬɵ ɫ ɜɪɟɞɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɜ ɥɚɛɨɪɚɬɨɪɢɢ: 

- ɪɚɛɨɬɵ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɢ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ; 

- ɪɚɛɨɬɵ ɫ ɯɢɦɢɱɟɫɤɢɦɢ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ; 

- ɪɚɛɨɬɵ ɜ ɧɟɪɜɧɨ-ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɬ.ɞ. 

 

Ɍɚɛɥɢɰɚ 8 – Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɯɢɦɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ 

ɉɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ 

ɂɫɬɨɱɧɢɤɢ, ɦɟɫɬɚ ɢ 

ɩɪɢɱɢɧɵ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɇɨɪɦɢɪɭɟɦɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɢ 

ɡɧɚɱɟɧɢɹ 

Ɏɚɤɬɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ 

Ɉɫɧɨɜɧɵɟ 

ɫɪɟɞɫɬɜɚ 

ɡɚɳɢɬɵ 

ɗɥɟɤɬɪɢɱɟɫɤɢɣ 

ɬɨɤ 

ɗɥɟɤɬɪɨɭɫɬɚ- 

ɧɨɜɤɢ, 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ 

0,1ɦȺ 0,1ɦȺ Ɂɚɡɟɦɥɟɧɢɟ 

ɉɨɠɚɪɨɨɩɚɫɧɨ

ɫɬɶ 

ɗɥɟɤɬɪɨ-

ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ 

ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ, 

ɪɟɚɝɟɧɬɵ 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɩɨɠɚɪɧɵɟ ɳɢɬɵ, 

ɢɡɨɥɹɰɢɹ 

  

Ⱥɧɨɦɚɥɶɧɨɟ 

ɨɫɜɟɳɟɧɢɟ 

Ɂɚɬɟɦɧɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɄȿɈ=1 

ȿ=100 ɅɄ 

ɄȿɈ=1 

ȿ=80ɅɄ 

ȿɫɬɟɫɬɜɟɧɧɨɟ 

ɢ ɢɫɤɭɫɫɬɜɟɧ-

ɧɨɟ 

ɨɫɜɟɳɟɧɢɟ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

ɉɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ 

ɂɫɬɨɱɧɢɤɢ, ɦɟɫɬɚ ɢ 

ɩɪɢɱɢɧɵ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɇɨɪɦɢɪɭɟɦɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɢ 

ɡɧɚɱɟɧɢɹ 

Ɏɚɤɬɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ 

Ɉɫɧɨɜɧɵɟ 

ɫɪɟɞɫɬɜɚ 

ɡɚɳɢɬɵ 

Ɉɫɬɪɵɟ ɤɪɨɦɤɢ Ɋɟɠɭɳɢɣ ɢ 

ɤɨɥɸɳɢɣ 

ɢɧɫɬɪɭɦɟɧɬ, 

ɨɫɤɨɥɤɢ ɯɪɭɩɤɢɯ 

ɦɚɬɟɪɢɚɥɨɜ 

ɋɨɛɥɸɞɟɧɢɟ 

ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɫɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ 

  

ɏɢɦɢɱɟɫɤɢ-

ɨɩɚɫɧɵɟ 

ɜɟɳɟɫɬɜɚ, 

ɬɟɪɦɨ ɢ ɯɢɦ. 

ɨɠɨɝɢ 

ɏɢɦɢɱɟɫɤɢɟ 

ɪɟɚɝɟɧɬɵ, ɝɨɪɹɱɚɹ 

ɜɨɞɚ, ɩɚɪ 

ȼɵɬɹɠɤɚ, 

ɫɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ 

  

ȼɥɚɠɧɨɫɬɶ ɇɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 40...60% 20...30% ȼɟɧɬɢɥɹɰɢɹ 

Ɂɚɝɚɡɨɜɚɧɧɨɫɬɶ 

ɪɚɛɨɱɟɣ ɡɨɧɵ 

ɍɬɟɱɤɢ ɬɨɤɫɢɱɧɵɯ 

ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɢɡ 

ɧɟɝɟɪɦɟɬɢɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɢɫɩɚɪɟɧɢɹ ɢɡ 

ɨɬɤɪɵɬɵɯ ɟɦɤɨɫɬɟɣ 

ɢ ɩɪɢ ɩɪɨɥɢɜɚɯ 

ȼɵɬɹɠɤɚ, 

ɫɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ 

  

ɉɨɩɚɞɚɧɢɟ 

ɹɞɨɜ ɧɚ 

ɤɨɠɧɵɟ 

ɩɨɤɪɨɜɵ, 

ɫɥɢɡɢɫɬɵɟ, 

ɠɟɥɭɞɨɱɧɨ-

ɤɢɲɟɱɧɵɣ 

ɬɪɚɤɬ 

Ɂɚɩɨɥɧɟɧɢɟ 

ɟɦɤɨɫɬɟɣ, 

ɪɚɫɩɵɥɟɧɢɟ 

ɠɢɞɤɨɫɬɟɣ 

Ɉɲɢɛɤɚ ɩɪɢ 

ɩɪɢɦɟɧɟɧɢɢ 

ɠɢɞɤɨɫɬɟɣ, 

ɭɦɵɲɥɟɧɧɵɟ 

ɞɟɣɫɬɜɢɹ 

ɋɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ, ɜɵɬɹɠɤɚ, 

ɫɨɛɥɸɞɟɧɢɟ 

ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ 
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ȼ ɨɫɨɛɟɧɧɨɫɬɢ ɥɚɛɨɪɚɧɬɵ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɜɪɟɞɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ 

ɜɟɳɟɫɬɜɚɦɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɧɚ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɝɟɧɬɵ, ɫɚɦɵɟ ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɨɪɝɚɧɢɡɦ ɥɚɛɨɪɚɧɬɚ ɯɪɨɦɨɜɚɹ ɫɦɟɫɶ ɢ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ. 

 

4.2 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɯɪɨɦɨɜɨɣ ɫɦɟɫɶɸ 

 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ) ɩɪɢ ɨɱɢɫɬɤɟ ɷɥɟɤɬɪɨɞɨɜ. 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɜɵɫɨɤɨɚɤɬɢɜɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɛɟɪɟɬɫɹ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɫɟɪɧɚɹ ɤɢɫɥɨɬɚ, ɜ ɤɨɬɨɪɭɸ ɞɨɛɚɜɥɹɸɬ ɞɢɯɪɨɦɚɬ ɤɚɥɢɹ 

K2Cr2O7 ɜ ɮɨɪɦɟ ɩɨɪɨɲɤɚ. Ʉɨɥɢɱɟɫɬɜɨ ɛɢɯɪɨɦɚɬɚ ɤɚɥɢɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

5 % ɩɨ ɦɚɫɫɟ ɤɢɫɥɨɬɵ.  

Ɏɚɪɮɨɪɨɜɵɣ ɫɬɚɤɚɧ ɫɨ ɫɦɟɫɶɸ ɧɚɝɪɟɜɚɸɬ ɧɚ ɜɨɞɹɧɨɣ ɛɚɧɟ ɞɨ ɩɨɥɧɨɝɨ 

ɪɚɫɬɜɨɪɟɧɢɹ ɤɚɥɢɹ ɯɪɨɦɚ. ɉɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɞɨ 40˚...50 ˚ɋ (ɬɟɦɩɟɪɚɬɭɪɚ 

ɧɚɢɜɵɫɲɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɪɟɞɫɬɜɚ) ɫɨɫɬɚɜ ɝɨɬɨɜ ɤ 

ɩɪɢɦɟɧɟɧɢɸ. 

ɋɪɨɤ ɫɥɭɠɛɵ ɫɦɟɫɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ. ɐɜɟɬ ɪɚɫɬɜɨɪɚ ɦɨɠɟɬ ɛɵɬɶ 

ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɢɝɨɞɧɨɫɬɢ. Ʉɚɤ ɬɨɥɶɤɨ ɫɦɟɫɶ ɯɪɨɦɚ ɩɪɢɨɛɪɟɬɚɟɬ ɭɫɬɨɣɱɢɜɵɣ 

ɬɟɦɧɨ-ɡɟɥɟɧɵɣ ɰɜɟɬ, ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɤɪɚɳɚɟɬɫɹ. ɏɢɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ 

ɬɚɤɨɝɨ ɪɚɫɬɜɨɪɚ ɧɟɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɫ 

ɩɨɫɭɞɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ 

ɋɦɟɫɶ ɯɪɨɦɚ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɵɦ ɪɟɚɝɟɧɬɨɦ. ȿɝɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɨɠɭ ɢ 

ɨɞɟɠɞɭ ɦɨɠɟɬ ɛɵɬɶ ɫɦɟɪɬɟɥɶɧɵɦ, ɩɨɷɬɨɦɭ ɤ ɧɟɦɭ ɫɥɟɞɭɟɬ ɨɬɧɨɫɢɬɶɫɹ ɫ ɨɫɨɛɨɣ 

ɨɫɬɨɪɨɠɧɨɫɬɶɸ. ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɩɪɢ ɦɵɬɶɟ ɞɥɢɧɧɵɯ ɬɪɭɛɨɤ (ɛɸɪɟɬɨɤ, 

ɩɢɩɟɬɨɤ ɢ ɬ. ɞ.) ɇɟɥɶɡɹ ɜɬɹɝɢɜɚɬɶ ɯɪɨɦɨɜɭɸ ɫɦɟɫɶ ɪɬɨɦ! 

ɋɦɟɫɶ ɯɪɨɦɚ ɧɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɥɭɱɚɹɯ ɡɚɝɪɹɡɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɤɚɤ ɤɟɪɨɫɢɧ, ɜɨɫɤ, ɩɚɪɚɮɢɧ, 
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ɦɢɧɟɪɚɥɶɧɵɟ ɦɚɫɥɚ ɢ ɞɪɭɝɢɟ ɩɪɨɞɭɤɬɵ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɨɫɬɚɬɤɨɜ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɪ ɢɥɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɪɚɫɬɜɨɪɢɬɟɥɢ. 

ȿɫɥɢ ɦɟɬɚɧɨɥ ɢɥɢ ɷɬɚɧɨɥ ɩɨɩɚɞɚɟɬ ɜ ɫɦɟɫɶ ɯɪɨɦɚ, ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɚɹ 

ɪɟɚɤɰɢɹ ɨɤɢɫɥɟɧɢɹ, ɱɬɨ ɞɟɥɚɟɬ ɤɨɦɩɨɡɢɰɢɸ ɧɟɩɪɢɝɨɞɧɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɨɛɪɚɡɭɟɬɫɹ ɫɭɥɶɮɚɬ ɯɪɨɦɚ 

Cr2(SO4)3, ɤɨɬɨɪɵɣ ɩɪɢɞɚɟɬ ɪɚɫɬɜɨɪɭ ɰɜɟɬ, ɨɬɥɢɱɧɵɣ ɨɬ ɢɫɯɨɞɧɨɝɨ (ɡɟɥɟɧɵɣ – 

ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɫɬɜɨɪɚ, ɮɢɨɥɟɬɨɜɵɣ – ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ). 

ɏɪɨɦɨɜɚɹ ɫɦɟɫɶ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹɦɢ 

ɛɚɪɢɹ, ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. Ɉɫɚɞɨɤ ɫɟɪɧɨɤɢɫɥɨɝɨ ɛɚɪɢɹ ɨɱɟɧɶ ɬɹɠɟɥɨ ɭɞɚɥɹɟɬɫɹ ɫɨ 

ɫɬɟɧɨɤ ɩɨɫɭɞɵ. 

ȼ ɫɥɭɱɚɟ ɤɨɧɬɚɤɬɚ ɫɦɟɫɢ ɯɪɨɦɚ ɫ ɤɨɠɟɣ ɢɥɢ ɨɞɟɠɞɨɣ, ɧɟɦɟɞɥɟɧɧɨ 

ɩɪɨɦɨɣɬɟ ɩɨɪɚɠɟɧɧɵɣ ɭɱɚɫɬɨɤ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɞɵ, ɡɚɬɟɦ ɨɛɪɚɛɨɬɚɣɬɟ 

ɭɱɚɫɬɨɤ ɤɨɧɬɚɤɬɚ ɫ ɤɢɫɥɵɦ ɛɢɤɚɪɛɨɧɚɬɨɦ ɧɚɬɪɢɹ ɢɥɢ ɚɦɦɢɚɤɨɦ. 

ɉɪɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɫɨ ɫɦɟɫɶɸ ɯɪɨɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ 

ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɨ. 

 

4.3 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ 

 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ) ɜ ɤɚɱɟɫɬɜɟ ɪɟɚɤɬɢɜɚ. 

Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɟɦɚɹ ɧɚ ɩɪɚɤɬɢɤɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ 

ɫɨɞɟɪɠɢɬ 65...70% HNO3 (ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 1,4 ɝ / ɫɦ3); ɤɢɫɥɨɬɚ 

ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɞɨɣ ɜ ɥɸɛɨɦ ɫɨɨɬɧɨɲɟɧɢɢ.  

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ – ɧɟɝɨɪɸɱɚɹ 

ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɚɹɫɹ ɠɢɞɤɨɫɬɶ ɩɨ ȽɈɋɌ 12.1.044, ɫɢɥɶɧɵɣ ɨɤɢɫɥɢɬɟɥɶ. ɉɪɢ 

ɤɨɧɬɚɤɬɟ ɫɨ ɦɧɨɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɜɵɡɵɜɚɟɬ ɢɯ ɫɚɦɨɜɨɡɝɨɪɚɧɢɟ, ɫɢɥɶɧɨ ɞɵɦɢɬ 

ɧɚ ɜɨɡɞɭɯɟ, ɜɵɞɟɥɹɟɬ ɨɤɫɢɞɵ ɚɡɨɬɚ ɢ ɩɚɪɵ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ 

ɬɭɦɚɧ ɫ ɜɥɚɝɨɣ ɜɨɡɞɭɯɚ, ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɜɨɞɟ ɧɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ. ɉɚɪɵ 

ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɜ 2,2 ɪɚɡɚ ɬɹɠɟɥɟɟ ɜɨɡɞɭɯɚ. 

Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ 
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Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ ɜɵɡɵɜɚɟɬ ɫɢɥɶɧɵɟ ɨɠɨɝɢ ɩɪɢ 

ɤɨɧɬɚɤɬɟ ɫ ɤɨɠɟɣ. 

ɉɚɪɵ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɪɚɡɞɪɚɠɚɸɬ ɜɟɪɯɧɢɟ ɞɵɯɚɬɟɥɶɧɵɟ 

ɩɭɬɢ, ɜɵɡɵɜɚɸɬ ɤɨɧɴɸɧɤɬɢɜɢɬɵ ɢ ɜɥɢɹɸɬ ɧɚ ɪɨɝɨɜɢɰɭ ɝɥɚɡɚ. 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ ɢ ɨɤɫɢɞɵ ɚɡɨɬɚ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ 

ɤɚɤ ɜɟɳɟɫɬɜɚ ɫɪɟɞɧɟɣ ɨɩɚɫɧɨɫɬɢ (3-ɣ ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɩɨ ȽɈɋɌ 12.1.007). 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɉȾɄ) ɩɚɪɨɜ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɢ ɨɤɫɢɞɨɜ 

ɚɡɨɬɚ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ - 2 ɦɝ/ɦ ɩɨ ȽɈɋɌ 

12.1.005. 

ɉɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬ ɪɚɛɨɬɵ ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɚɡɨɬɧɨɣ 

ɤɢɫɥɨɬɨɣ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ. 

ɋɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɹɜɥɹɸɬɫɹ ɮɢɥɶɬɪɭɸɳɢɣ ɩɪɨɬɢɜɨɝɚɡ 

ɫ ɤɨɪɨɛɤɨɣ ɦɚɪɨɤ ȼ, Ɇ, ȻɄɎ ɫ ɮɢɥɶɬɪɨɦ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɩɨ 

ȽɈɋɌ 12.4.121, ɤɢɫɥɨɬɨɫɬɨɣɤɚɹ ɨɞɟɠɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɱɬɨɛɵ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɠɨɝ, ɪɚɛɨɬɚɣɬɟ ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ ɜ 

ɪɟɡɢɧɨɜɵɯ ɩɟɪɱɚɬɤɚɯ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɛɪɚɳɟɧɢɟ ɫ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ ɦɟɧɟɟ 

ɨɩɚɫɧɨ, ɱɟɦ, ɧɚɩɪɢɦɟɪ, ɫ ɫɟɪɧɨɣ, ɨɧɚ ɛɵɫɬɪɨ ɢɫɩɚɪɹɟɬɫɹ. Ȼɪɵɡɝɢ ɚɡɨɬɧɨɣ 

ɤɢɫɥɨɬɵ ɫɥɟɞɭɟɬ ɫɦɵɬɶ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɞɵ, ɚ ɟɳё ɥɭɱɲɟ ɫɦɨɱɢɬɶ 

ɪɚɫɬɜɨɪɨɦ ɫɨɞɵ. 

Ⱦɵɦɹɳɚɹɫɹ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ ɱɚɫɬɢɱɧɨ ɪɚɡɥɚɝɚɟɬɫɹ ɩɪɢ ɯɪɚɧɟɧɢɢ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɩɥɚ ɢ ɫɜɟɬɚ, ɱɟɦ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɱɟɦ ɛɨɥɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɤɢɫɥɨɬɵ, ɬɟɦ ɛɵɫɬɪɟɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨɠɟɧɢɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɯɪɚɧɹɬ ɟё ɜ 

ɩɪɨɯɥɚɞɧɨɦ ɢ ɬёɦɧɨɦ ɦɟɫɬɟ. ȼɵɞɟɥɹɸɳɢɣɫɹ ɞɢɨɤɫɢɞ ɚɡɨɬɚ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ 

ɤɢɫɥɨɬɟ ɢ ɩɪɢɞɚɟɬ ɟɣ ɤɨɪɢɱɧɟɜɵɣ ɰɜɟɬ. Ɋɚɡɛɚɜɥɟɧɧɭɸ ɤɢɫɥɨɬɭ ɥɟɝɤɨ 

ɩɪɢɝɨɬɨɜɢɬɶ, ɜɵɥɢɜ ɜ ɜɨɞɭ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɭɸ ɤɢɫɥɨɬɭ. 

Ɋɚɡɛɚɜɥɟɧɧɚɹ ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ ɯɪɚɧɢɬɫɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪɟ 

ɢɡ ɯɪɨɦɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ, ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ – ɜ ɚɥɸɦɢɧɢɟɜɨɦ ɤɨɧɬɟɣɧɟɪɟ, ɬ.ɤ. 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɤɢɫɥɨɬɚ ɩɚɫɫɢɜɢɪɭɟɬ ɚɥɸɦɢɧɢɣ, ɠɟɥɟɡɨ ɢ ɯɪɨɦ ɡɚ ɫɱɟɬ 

ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɨɤɫɢɞɧɵɯ ɩɥɟɧɨɤ: ɧɟɛɨɥɶɲɢɟ ɤɨɥɢɱɟɫɬɜɚ ɯɪɚɧɹɬɫɹ 
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ɜ ɫɬɟɤɥɹɧɧɵɯ ɛɭɬɵɥɤɚɯ. Ⱥɡɨɬɧɚɹ ɤɢɫɥɨɬɚ ɪɚɡɴɟɞɚɟɬ ɪɟɡɢɧɭ. ɉɨɷɬɨɦɭ ɛɭɬɵɥɤɢ 

ɞɨɥɠɧɵ ɛɵɬɶ ɫ ɩɪɢɬёɪɬɵɦɢ ɢɥɢ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦɢ ɩɪɨɛɤɚɦɢ. 

 

5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɪɚɫɫɱɢɬɚɟɦ ɡɚɬɪɚɬɵ ɧɚ 

ɩɪɨɜɟɞɟɧɢɟ ɬɪɟɯ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɚɧɚɥɢɡɨɜɧɚ ɨɛɧɚɪɭɠɟɧɢɟ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ: ȼɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ), ɋɠɢɝɚɧɢɟ ɢ 

ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɬɢɬɪɨɜɚɧɢɟ (ɦɟɬɨɞ Ȼ), Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɚɹ 

ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɚɹ ɫɩɟɤɬɪɨɦɟɬɪɢɹ (ɦɟɬɨɞ ȼ), ɚ ɬɚɤɠɟ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧɨ 

ɫɪɚɜɧɟɧɢɟ ɷɬɢɯ ɦɟɬɨɞɨɜ. 

 

5.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢ 
ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ 
ɩɨɫɥɟɞɭɸщɢɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ). 
 

5.1.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 
 

Ʉ ɤɚɩɢɬɚɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ⱥ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɫɟ ɞɚɧɧɵɟ ɩɨ ɡɚɬɪɚɬɚɦ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 

9. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ 

ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ) ɫɨɫɬɚɜɢɥɢ 622227 ɪɭɛɥɟɣ. 
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Ɍɚɛɥɢɰɚ 9 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɦɟɬɨɞɭ Ⱥ 

 

5.1.2 Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭщɢɣ ɪɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ (Ɂɬ.ɪ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɩɪɨɰɟɧɬɭ ɨɬ ɫɬɨɢɦɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɟɛɭɸɳɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɵ: 

 

. . 0,05 ,ɬ ɪ ɈЗ ɋɌ=                                                                                         (14) 

 

ɝɞɟ ɋɌɈ – ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɞɥɟɠɢɬ 

ɪɟɦɨɧɬɭ, ɪɭɛ.; 

 0,05 – ɩɪɨɰɟɧɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

Ɋɟɦɨɧɬɭ ɩɨɞɥɟɠɢɬ ɧɟ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɬɪɟɛɭɸɳɟɟɫɹ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ⱥ, ɜɵɫɱɢɬɚɟɦ ɟɝɨ ɫɬɨɢɦɨɫɬɶ: 

 

622,227 – 3,557 – 3,557 = 615,113 ɬɵɫ. ɪɭɛɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɪɟɛɭɟɦɨɟ 

ɤɨɥɢɱɟɫɬɜɨ, 

ɲɬ 

ɐɟɧɚ ɡɚ 

ɟɞ., 

ɬɵɫ.ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ. 

ɂɫɬɨɱɧɢɤ ɰɟɧ 

ɗɥɟɤɬɪɨɞ ɫɬɟɤɥɹɧɧɵɣ 1 3,557 3,557 https://www.nv-

lab.ru/catalog_info.php?ID=1

543&Full=1 

ɗɥɟɤɬɪɨɞ ɫɟɪɟɛɪɹɧɵɣ - 

ɯɥɨɪɫɟɪɟɛɪɹɧɵɣ 

1 3,557 3,557 https://www.nv-

lab.ru/catalog_info.php?ID=1

543&Full=1 

Ɍɢɬɪɚɬɨɪɩɨɬɟɧɰɢɨɦɟɬɪɢɱ

ɟɫɤɢɣ 

1 615,113 615,113 https://hannarus.ru/catalog/titr

atory-obshchego-

naznacheniya/hi901c2-02-

potentsiometricheskiy-titrator-

2-izmeritelnykh-vykhoda-1-

dozir-modul-25-ml-meshalka/ 

ɂɬɨɝɨ ɞɥɹ ɦɟɬɨɞɚ Ⱥ   622,227  
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Ⱦɥɹ ɦɟɬɨɞɚ Ⱥ ɩɨɞɫɬɚɜɢɦ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ (14): 

 

. . 0,05 615113 30755,65ɬ ɪЗ =  =  ɪɭɛ. ɞɥɹ ɦɟɬɨɞɚ Ⱥ 

 

5.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɱɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ  
 

Ɉɩɪɟɞɟɥɢɦ ɬɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ȼɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ 

Ⱥ). 

ȼɫɟ ɨɩɟɪɚɰɢɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ, ɞɥɹ ɭɞɨɛɫɬɜɚ. ɉɨ ɮɚɤɬɢɱɟɫɤɢɦ ɡɚɦɟɪɚɦ 

ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ (ɬɚɛɥɢɰɚ 10). 

 

Ɍɚɛɥɢɰɚ 10 – ɉɟɪɟɱɟɧɶ ɜɵɩɨɥɧɹɟɦɵɯ ɨɩɟɪɚɰɢɣ ɢ ɢɯ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨ 

ɦɟɬɨɞɭ Ⱥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɱɚɫ 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɫɬɜɨɪɚ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ 0,1 

ɉɨɞɨɝɪɟɜ Ȼɢɧɟɮɢɥɚ ɧɚɬɪɢɹ 0,4 

Ɉɱɢɫɬɤɚ ɷɥɟɤɬɪɨɞɨɜ 0,17 

ɉɨɝɪɭɠɟɧɢɟ ɷɥɟɤɬɪɨɞɨɜ ɜ ɪɚɫɬɜɨɪ 0,01 

ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɷɥɟɤɬɪɨɞɨɜ 0,05 

Ɇɟɧɹɸɬ ɩɨɥɹɪɧɨɫɬɶ 0,01 

Ɇɨɸɬ ɯɢɦɢɱɟɫɤɭɸ ɩɨɫɭɞɭ 0,2 

Ƚɨɬɨɜɹɬ ɚɞɞɭɤɬ ɧɚɬɪɢɹ 0,018 

ȼɵɞɟɪɠɢɜɚɸɬ 10 ɦɢɧɭɬ 0,17 

ȼɧɨɫɢɦ ɜ ɪɚɫɬɜɨɪ 2-ɩɪɨɩɚɧɨɥ ɢ 

ɩɟɪɟɦɟɲɢɜɚɟɦ  

0,018 

ɉɨɤɚɱɢɜɚɸɬ ɜɨɪɨɧɤɭ, ɫɛɪɚɫɵɜɚɹ ɞɚɜɥɟɧɢɟ 0,05 

ɉɪɨɜɟɪɹɸɬ ɜɨɞɧɭɸ ɮɚɡɭ ɢ ɞɨɛɚɜɥɹɸɬ 

ɚɡɨɬɧɭɸ ɤɢɫɥɨɬɭ 

0,1 

ɉɟɪɟɧɨɫɢɦ ɜɨɞɧɭɸ ɮɚɡɭ ɢ ɜɫɬɪɹɯɢɜɚɸɬ ɫ 

ɢɡɨɨɤɬɚɧɨɦ 

0,03 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 10 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɱɚɫ 

ɍɩɚɪɢɜɚɸɬ ɪɚɫɬɜɨɪ 0,1 

Ɉɯɥɚɠɞɚɸɬ ɪɚɫɜɨɪ 0,2 

Ɍɢɬɪɭɸɬ 0,2 

ɂɬɨɝɨ ɞɥɹ ɦɟɬɨɞɚ Ⱥ 1,826 

 

ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɧɚ ɚɧɚɥɢɡ ɦɟɬɨɞɨɦ Ⱥ ɧɟɨɛɯɨɞɢɦɨ 1,826 ɱɚɫɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɨɩɪɟɞɟɥɢɦ, ɫɤɨɥɶɤɨ ɜɫɟɝɨ ɚɧɚɥɢɡɨɜ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ ɝɨɞ: 

 

. ,ɷɮ
Г ɉɊ

F
N

t
=                                                                                                (15) 

 

ɝɞɟ Fɷɮ – ɷɮɮɟɤɬɢɜɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ (ɜ 2020 ɝɨɞɭ ɱɢɫɥɨ 

ɪɚɛɨɱɢɯ ɞɧɟɣ ɫɨɫɬɚɜɥɹɟɬ 248 ɞɧɟɣ); 

 t – ɡɚɬɪɚɱɟɧɧɨɟ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɨɞɧɨɣ ɩɪɨɛɵ, ɞɧ. 

 

.

248
3542

0,07Г ɉɊN = =  ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ⱥ. 

 

ɂɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɚɜɢɬ 

NГ.ɉɊ= 3542 ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ⱥ.  

 

5.2 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢ 
ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɫɠɢɝɚɧɢɹ ɢ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɬɢɬɪɨɜɚɧɢɹ (ɦɟɬɨɞ Ȼ). 
 

5.2.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ  
 

Ʉ ɤɚɩɢɬɚɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ȼ. 
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Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɫɟ ɞɚɧɧɵɟ ɩɨ ɡɚɬɪɚɬɚɦ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 

11. 

 

Ɍɚɛɥɢɰɚ 11 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɦɟɬɨɞɭ Ȼ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɋɠɢɝɚɧɢɹ ɢ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ (ɦɟɬɨɞ Ȼ) ɫɨɫɬɚɜɢɥɢ  

1583178 ɪɭɛɥɟɣ. 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɪɟɛɭ-

ɟɦɨɟ 

ɤɨɥɢɱɟ-

ɫɬɜɨ, ɲɬ 

ɐɟɧɚ ɡɚ 

ɟɞ., 

ɬɵɫ.ɪɭɛ

. 

ɋɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧ 

ɉɟɱɶ ɞɥɹ 

ɫɠɢɝɚɧɢɹ 

1 121,553 121,553 https://www.nv-

lab.ru/catalog_info.php?ID=1344&Fu

ll=1 

ɉɢɪɨɥɢɡɧɚɹ 

ɬɪɭɛɤɚ 

1 5,802 5,802 https://nauka-

shop.ru/catalog/product/view/339/192
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Ʉɨɦɩɥɟɤɬ ɞɥɹ 

ɬɢɬɪɨɜɚɧɢɹ 

1 187,75 187,75 https://krasnoyarsk.tiu.ru/p171291387

-komplekt-dlya-

avtomaticheskogo.html 

Ⱥɧɚɥɢɡɚɬɨɪ, 

ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪ 

1 1252,89 1252,89 https://krasnoyarsk.ank-

ndt.ru/catalog/laboratornye-pribory-i-

oborudovanie/pribory-kontrolya-

kachestva-i-analizatory-

nefteproduktov/analizator-sery-i-

khlora-spektroskan-clsw-v-

nefteproduktakh 

Ɇɢɤɪɨɲɩɪɢɰ 1 15,203 15,203 https://dv-expert.org/laboratornoe-

oborudovanie/mikroshprits 

ɂɬɨɝɨ ɞɥɹ ɦɟɬɨɞɚ 

Ȼ 

  1583,178  
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5.2.2 Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭщɢɣ ɪɟɦɨɧɬ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ (Ɂɬ.ɪ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɩɪɨɰɟɧɬɭ ɨɬ ɫɬɨɢɦɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɟɛɭɸɳɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɵ: 

 

. . 0,05 ,ɬ ɪ ɈЗ ɋɌ=                                                                                         (16) 

 

ɝɞɟ ɋɌɈ – ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɞɥɟɠɢɬ 

ɪɟɦɨɧɬɭ, ɪɭɛ.; 

 0,05 – ɩɪɨɰɟɧɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

Ɋɟɦɨɧɬɭ ɩɨɞɥɟɠɢɬ ɧɟ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɬɪɟɛɭɸɳɟɟɫɹ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ȼ, ɜɵɫɱɢɬɚɟɦ ɟɝɨ ɫɬɨɢɦɨɫɬɶ: 

 

1583,178 – 5,802 – 187,75 – 15,203 = 1374,423 ɬɵɫ. ɪɭɛɥɟɣ 

 

Ⱦɥɹ ɦɟɬɨɞɚ Ȼ ɩɨɞɫɬɚɜɢɦ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ (16): 

 

. . 0,05 1374423 68721,15ɬ ɪЗ =  = ɪɭɛ. ɞɥɹ ɦɟɬɨɞɚ Ȼ 

 

5.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɱɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ  
 

Ɉɩɪɟɞɟɥɢɦ ɬɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɋɠɢɝɚɧɢɹ ɢ 

ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ (ɦɟɬɨɞ Ȼ). 

ȼɫɟ ɨɩɟɪɚɰɢɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ, ɞɥɹ ɭɞɨɛɫɬɜɚ. ȼɫɟ ɨɩɟɪɚɰɢɢ ɫɜɟɞɟɦ ɜ 

ɬɚɛɥɢɰɭ, ɞɥɹ ɭɞɨɛɫɬɜɚ. ɉɨ ɮɚɤɬɢɱɟɫɤɢɦ ɡɚɦɟɪɚɦ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ 

ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ (ɬɚɛɥɢɰɚ 12) 
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Ɍɚɛɥɢɰɚ 12 – ɉɟɪɟɱɟɧɶ ɜɵɩɨɥɧɹɟɦɵɯ ɨɩɟɪɚɰɢɣ ɢ ɢɯ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨ 

ɦɟɬɨɞɭ Ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɱɚɫ 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɚ 0,03 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɯɥɨɪɛɟɧɡɨɥɚ 0,03 

ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɚɩɩɚɪɚɬɭɪɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɢɧɫɬɪɭɤɰɢɹɦɢ 

0,04 

Ɉɩɬɢɦɢɡɢɪɭɸɬ ɧɚɩɪɹɠɟɧɢɟ 0,02 

ɒɩɪɢɰ ɡɚɩɨɥɧɹɸɬ ɧɚɮɬɨɣ 0,01 

ȼɵɫɱɢɬɵɜɚɸɬ ɨɛɴёɦ ɠɢɞɤɨɫɬɢ ɜ ɲɩɪɢɰɟ 0,02 

ȼɜɨɞɹɬ ɨɛɪɚɡɟɰ 0,005 

ɉɪɨɜɟɪɹɸɬ ɝɨɬɨɜɧɨɫɬɶ ɫɢɫɬɟɦɵ 0,1 

ɉɨɜɬɨɪɹɸɬ ɢɡɦɟɪɟɧɢɟ 16 

ȼɵɫɱɢɬɵɜɚɸɬ ɪɟɡɭɥɶɬɚɬ 0,2 

ɂɬɨɝɨ ɦɟɬɨɞ Ȼ 16,455 

 

ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɧɚ ɚɧɚɥɢɡ ɦɟɬɨɞɨɦ Ȼ ɧɟɨɛɯɨɞɢɦɨ 16,455 ɱɚɫɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɨɩɪɟɞɟɥɢɦ, ɫɤɨɥɶɤɨ ɜɫɟɝɨ ɚɧɚɥɢɡɨɜ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ ɝɨɞ: 

 

. ,ɷɮ
Г ɉɊ

F
N

t
=                                                                                                (17) 

 

ɝɞɟ Fɷɮ – ɷɮɮɟɤɬɢɜɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ (ɜ 2020 ɝɨɞɭ ɱɢɫɥɨ 

ɪɚɛɨɱɢɯ ɞɧɟɣ ɫɨɫɬɚɜɥɹɟɬ 248 ɞɧɟɣ); 

 t – ɡɚɬɪɚɱɟɧɧɨɟ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɨɞɧɨɣ ɩɪɨɛɵ, ɞɧ. 

 

.

248
364

0,68Г ɉɊN = =  ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ȼ. 

 

ɂɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɚɜɢɬ 

NГ.ɉɊ= 364 ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ȼ. 
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5.3 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢ 

ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɣ 
ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɢ (ɦɟɬɨɞ ȼ) 
 

5.3.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ  
 

Ʉ ɤɚɩɢɬɚɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ ȼ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɫɟ ɞɚɧɧɵɟ ɩɨ ɡɚɬɪɚɬɚɦ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 

13. 

 

Ɍɚɛɥɢɰɚ 13 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɦɟɬɨɞɭ ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɪɟɛɭɟɦɨɟ 

ɤɨɥɢɱɟɫɬɜɨ, 

ɲɬ 

ɐɟɧɚ ɡɚ 

ɟɞ., 

ɬɵɫ.ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧ 

Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɣ

ɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɵɣ 

ɫɩɟɤɬɪɨɦɟɬɪ 

1 3110,485 3110,485 https://krasnoyarsk.tiu.ru/p

271072080-

rentgenofluorestsentnyj-

spektrometr-

analizator.html 

ȼɟɫɵ ɥɚɛɨɪɚɬɨɪɧɵɟ 1 15,700 15,700 https://www.ɞɟɲɟɜɵɟɜɟɫɵ

.ɪɮ/vesy/laboratornye-i-

analiticheskie-vesy/vesy-

laboratornye-massa-vk-

300.html?utm_source=yan

dex.market&utm_medium

=cpc&utm_campaign=54%

7Cȼɟɫɵ+ɥɚɛɨɪɚɬɨɪɧɵɟ&

utm_content=Ɇɚɫɫɚ-

Ʉ&utm_keyword=2136&y

mclid=1592403554183590

5133500002 
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ɉɪɨɞɨɠɟɧɢɟ ɬɚɛɥɢɰɵ 13 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɪɟɛɭɟɦɨɟ 

ɤɨɥɢɱɟɫɬɜɨ, 

ɲɬ 

ɐɟɧɚ ɡɚ 

ɟɞ., 

ɬɵɫ.ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧ 

Ʉɨɥɛɵ 6 0,770 4,620 http://cmyk-

shop.ru/shop/product/kolba

-ploskodonnaya-na-1000-

ml-so-shlifom-29-

32?utm_source=market.ya

ndex.ru&utm_term=11064

60441&ymclid=15924031

970411488704300001 

ɉɢɩɟɬɤɢ 6 1,350 8,100 https://5drops.ru/catalog/la

boratornaya_posuda/merny

e_pipetki/pipetka_mernaya

_1_1_2_1_tip_1_1ml_/?ym

clid=159240328577619132

34100002 

ɉɢɩɟɬɤɚ-ɞɨɡɚɬɨɪ 6 2,070 12,420 https://5drops.ru/catalog/ra

skhodnye_materialy_dlya_l

aboratorii_i_analizov/dozat

ory_pipetatory1/dozator_pi

petka_mekhanicheskaya_1

_kan_post_obema_econom

y_500_mkl/?ymclid=1592

4033382397050035700001 

ɐɢɥɢɧɞɪ 6 1,250 7,500 https://5drops.ru/catalog/la

boratornaya_posuda/merny

e_tsilindry/tsilindr_mernyy

_s_nosikom_na_steklyanno

m_osnovanii_isp_1_kl_1_n

a_10_ml-

1103704881/?ymclid=1592

4033829740398219600004 

https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɣɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɢ (ɦɟɬɨɞ ȼ) 

ɫɨɫɬɚɜɢɥɢ 3171504 ɪɭɛɥɟɣ. 

 

5.3.2 Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭщɢɣ ɪɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ (Ɂɬ.ɪ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɩɪɨɰɟɧɬɭ ɨɬ ɫɬɨɢɦɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɟɛɭɸɳɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɵ: 

 

. . 0,05 ,ɬ ɪ ɈЗ ɋɌ=                                                                                         (18) 

 

ɝɞɟ ɋɌɈ – ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɞɥɟɠɢɬ 

ɪɟɦɨɧɬɭ, ɪɭɛ.; 

 0,05 – ɩɪɨɰɟɧɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

Ɋɟɦɨɧɬɭ ɩɨɞɥɟɠɢɬ ɧɟ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɬɪɟɛɭɸɳɟɟɫɹ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ ȼ, ɜɵɫɱɢɬɚɟɦ ɟɝɨ ɫɬɨɢɦɨɫɬɶ: 

3171,504 – 4,620 – 8,100 – 7,500 – 4,879 = 3146,405 ɬɵɫ.ɪɭɛɥɟɣ 

Ⱦɥɹ ɦɟɬɨɞɚ ȼ ɩɨɞɫɬɚɜɢɦ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ (18): 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɪɟɛɭɟɦɨɟ 

ɤɨɥɢɱɟɫɬɜɨ, 

ɲɬ 

ɐɟɧɚ ɡɚ 

ɟɞ., 

ɬɵɫ.ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧ 

ɍɥɶɬɪɨɡɜɭɤɨɜɚɹ ɛɚɧɹ 1 7,880 7,800 https://magazinlab.ru/banja

-vodjanaja-ut-4301e.html 

Ʉɸɜɟɬɵ 7 0,697 4,879 https://nsk.nv-

lab.ru/catalog_info.php?ID

=31&Full=1 

ɂɬɨɝɨ ɞɥɹ ɦɟɬɨɞɚ ȼ   3171,504  
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. . 0,05 3146405 157320,25ɬ ɪЗ =  = ɪɭɛ. ɞɥɹ ɦɟɬɨɞɚ ȼ 

 

5.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɱɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ. 
 

Ɉɩɪɟɞɟɥɢɦ ɬɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ 

Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɣɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɢ (ɦɟɬɨɞ ȼ). 

ȼɫɟ ɨɩɟɪɚɰɢɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ, ɞɥɹ ɭɞɨɛɫɬɜɚ. ȼɫɟ ɨɩɟɪɚɰɢɢ ɫɜɟɞɟɦ ɜ 

ɬɚɛɥɢɰɭ, ɞɥɹ ɭɞɨɛɫɬɜɚ. ɉɨ ɮɚɤɬɢɱɟɫɤɢɦ ɡɚɦɟɪɚɦ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ 

ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ (ɬɚɛɥɢɰɚ 14) 

 

Ɍɚɛɥɢɰɚ 14 – ɉɟɪɟɱɟɧɶ ɜɵɩɨɥɧɹɟɦɵɯ ɨɩɟɪɚɰɢɣ ɢ ɢɯ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨ 

ɦɟɬɨɞɭ ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɱɚɫ 

Ƚɨɬɨɜɹɬ ɫɩɟɤɬɪɨɦɟɬɪ ɤ ɪɚɛɨɬɟ 0,5 

Ɉɱɢɫɬɤɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɩɨɫɭɞɵ 0,5 

Ƚɨɬɨɜɹɬ ɝɪɚɞɭɢɪɨɜɨɱɧɵɟ ɪɚɫɬɜɨɪɵ 0,15 

Ɂɚɩɨɥɧɹɸɬ ɤɸɜɟɬɵ 0,6 

ɉɨɜɬɨɪɹɸɬ ɢɡɦɟɪɟɧɢɟ 1 

ɋɬɨɹɬ ɝɪɚɞɢɪɨɜɨɱɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 0,01 

Ƚɨɬɨɜɹɬ ɨɛɪɚɡɟɰ 0,02 

Ɂɚɩɨɥɧɹɸɬ ɤɸɜɟɬɵ 0,1 

ɉɨɜɬɨɪɹɸɬ ɢɫɩɵɬɚɧɢɟ 0,1 

Ɋɚɫɫɱɢɬɵɜɚɸɬ ɪɟɡɭɥɶɬɚɬ 0,05 

ɂɬɨɝɨ ɦɟɬɨɞ ȼ 3,03 

 

ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɧɚ ɚɧɚɥɢɡ ɦɟɬɨɞɨɦ ȼ ɧɟɨɛɯɨɞɢɦɨ 3,03 ɱɚɫɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɨɩɪɟɞɟɥɢɦ, ɫɤɨɥɶɤɨ ɜɫɟɝɨ ɚɧɚɥɢɡɨɜ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ ɝɨɞ: 
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. ,ɷɮ
Г ɉɊ

F
N

t
=                                                                                                (19) 

 

ɝɞɟ Fɷɮ – ɷɮɮɟɤɬɢɜɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ (ɜ 2020 ɝɨɞɭ ɱɢɫɥɨ 

ɪɚɛɨɱɢɯ ɞɧɟɣ ɫɨɫɬɚɜɥɹɟɬ 248 ɞɧɟɣ); 

 t – ɡɚɬɪɚɱɟɧɧɨɟ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɨɞɧɨɣ ɩɪɨɛɵ, ɞɧ. 

 

.

248
2066

0,12Г ɉɊN = =  ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ ȼ. 

 

ɂɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɚɜɢɬ 

NГ.ɉɊ= 2066 ɚɧɚɥɢɡɨɜ ɩɨ ɦɟɬɨɞɭ ȼ.  

 

5.4 Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɬɪɟɦ ɦɟɬɨɞɚɦ 

 

ȼ ɞɚɧɧɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɡɚɬɪɚɬɵ ɩɨ ɜɪɟɦɟɧɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɧɢɤɨɜ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɟ 

ɨɞɧɨɝɨ ɚɧɚɥɢɡɚ ɨɞɧɢɦ ɦɟɬɨɞɨɦ. Ⱦɚɥɟɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɤɚɤɨɣ ɢɡ ɦɟɬɨɞɨɜ ɛɭɞɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɟɟ ɢɡ ɬɪɟɯ. 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ȼɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ 

Ⱥ) ɫɨɫɬɚɜɢɥɢ 622227 ɪɭɛɥɟɣ. Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɋɠɢɝɚɧɢɹ ɢ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ (ɦɟɬɨɞ Ȼ) ɫɨɫɬɚɜɢɥɢ 

1583178 ɪɭɛɥɟɣ. Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɣɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɢ (ɦɟɬɨɞ ȼ) 

ɫɨɫɬɚɜɢɥɢ 3171504 ɪɭɛɥɟɣ. ɋɚɦɵɦ ɧɟ ɡɚɬɪɚɬɧɵɦ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ ɛɭɞɟɬ ɦɟɬɨɞ 

Ⱥ, ɷɬɨ ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ ɧɚ ɞɢɚɝɪɚɦɦɟ. 

ɋɪɚɜɧɢɦ ɦɟɬɨɞ Ⱥ ɢ Ȼ ɩɨ ɜɪɟɦɟɧɢ ɧɚ ɨɞɢɧ ɚɧɚɥɢɡ, ɬɚɤ ɤɚɤ ɦɟɬɨɞ ȼ ɜ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɞɨɪɨɠɟ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ. 
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Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ⱥ ɧɟɨɛɯɨɞɢɦɨ 1,826 ɱɚɫɨɜ ɜ ɞɟɧɶ. ɇɚ 

ɚɧɚɥɢɡ ɦɟɬɨɞɨɦ Ȼ ɬɪɚɬɢɬɶɫɹ 16,455 ɱɚɫɨɜ ɞɟɧɶ.  

Ɂɧɚɱɢɬ ɚɧɚɥɢɡɨɜ ɩɨ ɦɟɬɨɞɭ Ⱥ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ 

ɚɧɚɥɢɡɨɜ ɩɨ ɦɟɬɨɞɭ Ȼ.  

 

 

Ɋɢɫɭɧɨɤ 9 – Ⱦɢɚɝɪɚɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ  

 

ɋɪɚɜɧɢɦ ɦɟɬɨɞ Ⱥ ɫ ɦɟɬɨɞɨɦ ȼ. 

ɉɪɢ ɦɟɬɨɞɟ ȼ ɬɪɚɬɢɬɶɫɹ 3,03 ɱɚɫɚ ɜ ɞɟɧɶ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɩɨ 

ɦɟɬɨɞɭ Ⱥ ɧɟɨɛɯɨɞɢɦɨ 1,826 ɱɚɫɨɜ ɜ ɞɟɧɶ. Ⱥɧɚɥɢɡ Ⱥ ɩɨɱɬɢ ɜ 1,5 ɪɚɡɚ ɛɵɫɬɪɟɟ. 

ɗɬɨ ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ ɧɚ ɬɚɛɥɢɰɟ 14. 

ɂɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɚɜɢɬ 

NГ.ɉɊ= 3542 ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ⱥ. 

ɂɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɚɜɢɬ 

NГ.ɉɊ= 364 ɚɧɚɥɢɡɚ ɩɨ ɦɟɬɨɞɭ Ȼ. 

ɂɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɚɜɢɬ 

NГ.ɉɊ= 2066 ɚɧɚɥɢɡɨɜ ɩɨ ɦɟɬɨɞɭ ȼ. 
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Ɍɚɛɥɢɰɚ 14 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɟɯ ɚɧɚɥɢɡɨɜ ɩɨ ɜɪɟɦɟɧɢ ɢɯ 

ɜɵɩɨɥɧɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɭ ɚɧɚɥɢɡɨɜ ɜ ɝɨɞ. 
ȼɢɞ ɚɧɚɥɢɡɚ Ʉɨɥɢɱɟɫɬɜɨ ɜ 

ɝɨɞ 

ȼɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 

ɨɞɧɨɝɨ ɚɧɚɥɢɡɚ, ɱ 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɢɮɟɧɢɥɨɦ ɧɚɬɪɢɹ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ 

ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ) 

3542 1,826 

ɋɠɢɝɚɧɢɹ ɢ ɦɢɤɪɨɤɭɥɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɬɢɬɪɨɜɚɧɢɹ (ɦɟɬɨɞ Ȼ) 

364 16,455 

Ɋɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɣɜɨɥɧɨɞɢɫɩɟɪɫɢɨɧɧɨɣ 

ɫɩɟɤɬɪɨɦɟɬɪɢɢ (ɦɟɬɨɞ ȼ) 

2066 3,03 

 

Ⱦɥɹ ɜɫɟɯ ɬɪɟɯ ɦɟɬɨɞɨɜ ɧɟɨɛɯɨɞɢɦɚ ɨɞɧɚ ɤɜɚɥɢɮɢɤɚɰɢɹ ɥɚɛɨɪɚɧɬɚ, ɚ 

ɡɧɚɱɢɬ ɨɞɧɚ ɫɬɚɜɤɚ ɩɪɢ ɥɸɛɨɦ ɦɟɬɨɞɟ. 

 

 

Ɋɢɫɭɧɨɤ 10 – Ⱦɢɚɝɪɚɦɦɚ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɨɞɢɧ ɚɧɚɥɢɡ  
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Ɋɢɫɭɧɨɤ 11 – Ⱦɢɚɝɪɚɦɦɚ ɫɪɚɜɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɚɧɚɥɢɡɨɜ ɜ ɝɨɞ  

 

ɇɚ ɞɢɚɝɪɚɦɦɟ ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ, ɱɬɨ ɦɟɬɨɞ ȼɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɢɮɟɧɢɥɨɦ 

ɧɚɬɪɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɬɢɬɪɨɜɚɧɢɟɦ (ɦɟɬɨɞ Ⱥ) ɧɚɢɛɨɥɟɟ 

ɜɵɝɨɞɟɧ ɩɨ ɬɪɟɦ ɤɪɢɬɟɪɢɹɦ.  

0

500

1000

1500

2000

2500

3000

3500

4000

Метод ʤ Метод ʥ Метод ʦ

Кол̛че̭т̏о ̦̌̌л̛̚о̏ ̏ ̐од

Метод ʤ Метод ʥ Метод ʦ



63 
 

ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɨɩɢɫɚɧɨ, ɜ ɱɟɦ ɩɪɨɛɥɟɦɚ ɫɨɞɟɪɠɚɧɢɹ ɏɈɋ ɜ ɧɟɮɬɢ, 

ɤɚɤɢɟ ɫɭɳɟɫɬɜɭɸɬ ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ, 

ɢɯ ɨɩɢɫɚɧɢɟ, ɤɚɤ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ. Ȼɵɥɢ 

ɨɩɢɫɚɧɵ ɬɪɢ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ, ɩɪɨɜɟɞɟɧɨ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ. 

ȼ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɦ ɧɚɝɥɹɞɧɵɣ ɩɪɢɦɟɪ, ɤɚɤ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ ɩɪɨɜɨɞɹɬ ɚɧɚɥɢɡ ɧɚ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɤɚɤɢɟ ɞɚɧɧɵɟ 

ɩɨɥɭɱɚɸɬɫɹ ɜ ɢɬɨɝɟ. 

ɉɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɱɢɧɭ ɢɯ ɩɨɹɜɥɟɧɢɹ ɜ ɧɟɮɬɢ ɢ ɜɨɜɪɟɦɹ ɩɪɨɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɟɣɫɬɜɢɹ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢɯ ɤɨɥɢɱɟɫɬɜɚ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɏɈɋ – ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 

ȺɋɉɈ – ɢɧɝɢɛɢɬɨɪɵ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ 

ɏ.ɑ. – ɯɢɦɢɱɟɫɤɢ ɱɢɫɬɵɣ 

ɗȾɋ – ɷɥɟɤɬɪɨɞɜɢɠɭɳɚɹ ɫɢɥɚ 

ȽɋɈ – ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɧɵɟ ɨɛɪɚɡɰɵ 

ɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «ɉɪɢɦɟɧɟɧɢɟ 

ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ» 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ  

ɪɚɡɞɟɥɚɦ: 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ                                                                        ɂ.ȼ. ɒɚɞɪɢɧɚ 

 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ                                                     Ⱥ. ɇ. Ɇɢɧɤɢɧ 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                                                          Ɉ.ɇ. ɉɟɬɪɨɜ 
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ɊЕФЕɊȺɌ 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɉɪɢɦɟɧɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ 

ɚɧɚɥɢɡɚ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ» ɫɨɫɬɨɢɬ ɢɡ 64 ɥɢɫɬɨɜ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ, 21 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɩɥɚɤɚɬɨɜ. 

ɆȿɌɈȾɕ ȺɇȺɅɂɁȺ, ɏɅɈɊɈɊȽȺɇɂɑȿɋɄɂȿ ɋɈȿȾɂɇȿɇɂə, ɇȿɎɌɖ,  

ɇȿɎɌȿɉɊɈȾɍɄɌɕ 

Ɋɚɛɨɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɚɧɚɥɢɡɟ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɧɟɮɬɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɨɩɢɫɚɧɢɟ 

ɩɪɨɛɥɟɦɵ, ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ (ɏɈɋ) ɧɚ 

ɧɟɮɬɟɩɪɨɜɨɞɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɉɩɢɫɚɧɵ ɩɪɢɱɢɧɵ ɩɨɩɚɞɚɧɢɹ ɏɈɋ ɜ ɧɟɮɬɶ, 

ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɥɚɛɨɪɚɬɨɪɢɢ. 

ɉɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɛɟ ɧɟɮɬɢ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» ɨɩɢɫɚɧɵ ɩɪɚɜɢɥɚ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɨɜ, ɨɫɧɨɜɧɵɟ ɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɚɧɚɥɢɡɟ.  

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧɚ ɢ ɪɚɫɫɱɢɬɚɧɚ ɫɪɚɜɧɢɬɟɥɶɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɟɯ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɧɟɮɬɢ ɢ ɧɚɣɞɟɧ ɫɚɦɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢ ɭɞɚɱɧɵɣ ɦɟɬɨɞ ɞɥɹ ɥɚɛɨɪɚɬɨɪɢɢ. 

 


