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ɫɬɟɩɟɧɶ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ    ɂ.Ȼ. Ʌɟɫɤɨɜɚ  
                             ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɋɟɰɟɧɡɟɧɬ   ɞɨɰɟɧɬ, ɤ.ɛ.ɧ. ɂ.ɋ.Ʉɨɪɨɬɱɟɧɤɨ 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ 

ɫɬɟɩɟɧɶ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 



ȺɇɇɈɌȺɐɂə 

 

ȼ ɪɚɛɨɬɟ ɢɡɭɱɟɧɨ ɧɚɤɨɩɥɟɧɢɟ ɮɬɨɪɢɞɨɜ ɜ ɫɤɟɥɟɬɧɨɣ ɬɤɚɧɢ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɢ ɜɥɢɹɧɢɟ ɮɬɨɪɢɞɨɜ ɧɚ ɦɟɬɚɛɨɥɢɡɦ ɷɪɢɬɪɨɰɢɬɨɜ 

ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ ɢ ɩɨɥɨɜɨɡɪɟɥɵɯ ɦɵɲɟɣ. Ɉɩɵɬɧɵɟ ɝɪɭɩɩɵ ɦɵɲɟɣ ɜ ɬɟɱɟɧɢɟ 

ɦɟɫɹɰɚ ɩɨɢɥɢ ɜɨɞɨɣ ɫ ɮɬɨɪɢɞɨɦ ɧɚɬɪɢɹ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 50 ɦɝ/ɥ. 

ɉɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɨɛɧɚɪɭɠɟɧɨ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 

ɮɬɨɪɚ ɜ ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ ɨɩɵɬɧɵɯ ɝɪɭɩɩ, ɚ ɬɚɤ ɠɟ ɬɨ, ɱɬɨ ɧɟɩɨɥɨɜɨɡɪɟɥɵɟ 

ɦɵɲɢ ɧɚɤɚɩɥɢɜɚɸɬ ɮɬɨɪɢɞɵ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɩɨɥɨɜɨɡɪɟɥɵɟ. 

Ȼɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɦ ɦɟɬɨɞɨɦ ɩɨɤɚɡɚɧɨ ɭɜɟɥɢɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ Ƚ6ɎȾȽ, ȽɊ ɢ 

ɫɧɢɠɟɧɢɟ ɅȾȽ ɭ ɨɩɵɬɧɵɯ ɝɪɭɩɩ ɦɵɲɟɣ ɜɫɟɯ ɜɨɡɪɚɫɬɨɜ, ɚ ɨɬɞɟɥɶɧɨ ɭ 

ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ ɦɵɲɟɣ ɭɪɨɜɧɢ Ƚ6ɎȾȽ, ȽɊ, ɅȾȽ ɜɵɲɟ, ɱɟɦ ɭ 

ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: 

ɎɌɈɊɂȾ ɇȺɌɊɂə, Ɇɕɒɂ, ɗɊɂɌɊɈɐɂɌɕ, ɈɄɋɂȾɈɊȿȾɍɄɌȺɁɕ, 

ȻȿȾɊȿɇɇȺə ɄɈɋɌɖ, ɇȺɄɈɉɅȿɇɂȿ. 

 

 



ȺȼɌɈɊȿɎȿɊȺɌ 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɨɪɝɚɧɢɡɦɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɪɚɡɧɵɯ ɜɨɡɪɚɫɬɨɜ ɩɨɞ ɜɥɢɹɧɢɟɦ ɮɬɨɪɢɞɚ 

ɧɚɬɪɢɹ» ɫɨɞɟɪɠɢɬ 50 ɫɬɪɚɧɢɰ, 13 ɢɥɥɸɫɬɪɚɰɢɣ, 46 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɚ. 

ɎɌɈɊɂȾ ɇȺɌɊɂə, Ɇɕɒɂ, ɗɊɂɌɊɈɐɂɌɕ, ɈɄɋɂȾɈɊȿȾɍɄɌȺɁɕ, 

ȻȿȾɊȿɇɇȺə ɄɈɋɌɖ, ɇȺɄɈɉɅȿɇɂȿ. 

ɐɟɥɶ: ɢɡɭɱɢɬɶ ɜɨɡɪɚɫɬɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ ɮɬɨɪɢɞɨɜ ɜ 

ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ ɢ ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɦɟɬɚɛɨɥɢɡɦɚ ɷɪɢɬɪɨɰɢɬɨɜ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɦɵɲɢ ɜ ɭɫɥɨɜɢɹɯ ɯɪɨɧɢɱɟɫɤɨɣ ɢɧɬɨɤɫɢɤɚɰɢɢ. 

Ɂɚɞɚɱɢ: 

1. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɮɬɨɪɢɞɨɜ ɜ ɛɟɞɪɟɧɧɨɣ 

ɤɨɫɬɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɢɡ ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɨɩɵɬɧɨɣ ɝɪɭɩɩ ɪɚɡɧɨɝɨ 

ɜɨɡɪɚɫɬɚ. 

2. ɂɡɭɱɢɬɶ ɜɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɞɟɪɠɚɧɢɢ ɮɬɨɪɢɞɨɜ ɜ ɛɟɞɪɟɧɧɨɣ 

ɤɨɫɬɢ ɦɵɲɟɣ ɜ ɝɪɭɩɩɟ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɜ ɨɩɵɬɧɨɣ ɝɪɭɩɩɟ. 

3. Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ ɧɚ ɭɪɨɜɧɢ ɚɤɬɢɜɧɨɫɬɢ ɇȺȾ(Ɏ)-

ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɢɡ 

ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɨɩɵɬɧɨɣ ɝɪɭɩɩ ɪɚɡɧɵɯ ɜɨɡɪɚɫɬɨɜ. 

4. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɭɪɨɜɧɹɯ ɚɤɬɢɜɧɨɫɬɢ 

ɨɤɫɢɞɨɪɟɞɭɤɬɚɡ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɜ ɝɪɭɩɩɚɯ 

ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɜ ɨɩɵɬɧɨɣ ɝɪɭɩɩɟ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɹɡɚɧɚ ɫ ɦɚɥɨɢɡɭɱɟɧɧɨɫɬɶɸ ɜɡɚɢɦɨɫɜɹɡɢ 

ɜɨɡɪɚɫɬɚ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɢ ɜɥɢɹɧɢɟɦ ɮɬɨɪɢɞɨɜ ɧɚ ɨɪɝɚɧɢɡɦɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤ 

ɠɟ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɪɢɫɤɨɜ ɞɥɹ 

ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ, ɩɪɨɠɢɜɚɸɳɢɯ ɜ ɪɟɝɢɨɧɚɯ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɮɬɨɪɢɞɨɜ 

ɜ ɩɢɬɶɟɜɨɣ ɜɨɞɟ, ɪɹɞɨɦ ɫ ɚɥɸɦɢɧɢɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ. ɉɪɢ ɷɬɨɦ 
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ɦɨɞɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɦɢɤɪɨɷɥɟɦɟɧɬɚ ɜ 

ɤɨɫɬɢ ɢ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɚɯ. 

ɉɨɥɭɱɟɧɧɵɟ ɚɜɬɨɪɨɦ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 

ɪɚɡɪɚɛɨɬɤɚɯ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɡɞɨɪɨɜɶɹ 

ɧɚɫɟɥɟɧɢɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 
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ȼȼȿȾȿɇɂȿ 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦɵ 

 

Ɏɬɨɪ – ɯɢɦɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬɫɹ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 

ɜɨɡɞɭɯɟ, ɩɨɱɜɚɯ, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞɚɯ, ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ 

ɠɢɜɨɬɧɵɯ ɨɪɝɚɧɢɡɦɚɯ. ȼ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜɫɬɪɟɱɚɟɬɫɹ ɜɨ ɜɫɟɯ ɨɪɝɚɧɚɯ 

ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɬɟɥɚ. ȿɠɟɞɧɟɜɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɮɬɨɪɚ ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

ɫɨɫɬɚɜɥɹɟɬ 0,3-1,8 ɦɝ, ɢɡ ɧɢɯ ɫ ɜɞɵɯɚɟɦɵɦ ɜɨɡɞɭɯɨɦ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɪɚɣɨɧɚɯ ɩɨɩɚɞɚɟɬ 0,01-0,04 ɦɝ [1]. ɂɫɬɨɱɧɢɤɚɦɢ ɮɬɨɪɢɞɚ ɹɜɥɹɸɬɫɹ: ɩɢɳɟɜɵɟ 

ɩɪɨɞɭɤɬɵ; ɮɬɨɪɢɪɨɜɚɧɧɚɹ ɜɨɞɚ (ɨɛɵɱɧɨ 1,0 ɦɝ/ɥ), ɮɬɨɪɢɞɧɵɟ ɞɨɛɚɜɤɢ 

(ɮɬɨɪɢɞɧɵɟ ɬɚɛɥɟɬɤɢ); ɫɪɟɞɫɬɜɚ ɞɥɹ ɱɢɫɬɤɢ ɡɭɛɨɜ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɮɬɨɪɚ 

(ɫɨɞɟɪɠɚɧɢɟ ɜ ɫɪɟɞɧɟɦ 1000 ɦɝ/ɤɝ); ɮɬɨɪɢɞɧɵɣ ɝɟɥɶ (ɫɨɞɟɪɠɚɳɢɣ ɜ ɫɪɟɞɧɟɦ 

5000 ɦɝ/ɤɝ).   

ɑɪɟɡɦɟɪɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɮɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɟɪɶɟɡɧɨɣ ɩɪɨɛɥɟɦɟ ɫɨ ɡɞɨɪɨɜɶɟɦ – ɮɥɸɨɪɨɡɭ, ɤɨɬɨɪɚɹ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɪɚɠɟɧɢɹɦɢ ɡɭɛɨɜ ɢ ɧɚɪɭɲɟɧɢɹɦɢ ɫɤɟɥɟɬɚ (ɞɟɮɨɪɦɚɰɢɢ, 

ɨɫɬɟɨɩɨɪɨɡ ɢ ɨɫɬɟɨɯɨɧɞɪɨɡ). ɗɧɞɟɦɢɱɟɫɤɢɣ ɮɥɸɨɪɨɡ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɢɦɟɟɬ 

ɝɥɨɛɚɥɶɧɵɣ ɦɚɫɲɬɚɛ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɧɚ ɜɫɟɯ ɤɨɧɬɢɧɟɧɬɚɯ ɢ 

ɡɚɬɪɚɝɢɜɚɸɳɢɣ ɦɢɥɥɢɨɧɵ ɥɸɞɟɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɮɬɨɪɢɞɧɨɝɨ 

ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɮɬɨɪ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɨɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɢɧɞɭɫɬɪɢɚɥɶɧɨ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɱɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜ ɩɪɢɪɨɞɧɵɯ ɫɪɟɞɚɯ ɨɬɯɨɞɨɜ ɢ ɜɵɛɪɨɫɨɜ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ, ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ, ɝɨɪɧɨɪɭɞɧɨɣ, 

ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ [2]. 
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ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɤɨɥɨɫɫɚɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɮɬɨɪɢɫɬɨɝɨ 

ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɹɜɥɹɟɬɫɹ ɚɥɸɦɢɧɢɟɜɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ 

(ɨɬ 7,4 ɞɨ 292 ɤɝ/ɬ ɚɥɸɦɢɧɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ) [3]. Ɋɨɫɫɢɣɫɤɢɟ 

ɡɚɜɨɞɵ - ɦɢɪɨɜɵɟ ɥɢɞɟɪɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɚɥɸɦɢɧɢɹ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɜɵɩɭɫɤɚɟɦɨɝɨ ɢɦɢ ɩɟɪɜɢɱɧɨɝɨ ɚɥɸɦɢɧɢɹ 3966350 ɬɨɧɧ ɜ ɝɨɞ. ɋɟɝɨɞɧɹ 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɢ Ȼɪɚɬɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɟ ɡɚɜɨɞɵ, ɤɨɬɨɪɵɟ ɩɨɫɬɪɨɟɧɵ ɛɨɥɟɟ 40 

ɥɟɬ ɧɚɡɚɞ, ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ ɤɪɭɩɧɵɦɢ ɜ ɦɢɪɟ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 57%  

ɪɨɫɫɢɣɫɤɨɝɨ ɢ 7% ɦɢɪɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ [4].  

Ɉɤɨɥɨ 60 ɬɵɫ.ɬ. ɩɚɪɨɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɬɜɟɪɞɵɯ ɩɪɢɦɟɫɟɣ ɜɵɛɪɚɫɵɜɚɟɬɫɹ  

ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɚɥɸɦɢɧɢɟɜɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɢɡ ɤɨɬɨɪɵɯ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɮɬɨɪɚ – 4 ɬɵɫ.ɬ., ɝɞɟ 50% - ɞɨɥɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɮɬɨɪɚ [5]. 

ɇɚɢɛɨɥɟɟ ɜɪɟɞɧɨɟ ɞɟɣɫɬɜɢɟ ɮɬɨɪɢɞɧɵɟ ɜɵɛɪɨɫɵ ɚɥɸɦɢɧɢɟɜɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɤɚɡɵɜɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,5–1,5 ɤɦ ɨɬ ɡɚɜɨɞɨɜ, ɬɜɟɪɞɵɟ 

ɱɚɫɬɢɰɵ - ɞɨ 5 ɤɦ, ɚ ɝɚɡɨɨɛɪɚɡɧɵɟ ɫɨɟɞɢɧɟɧɢɹ – ɢ ɜ 30 ɤɦ [6]. ȼ ɫɬɨɱɧɵɯ 

ɜɨɞɚɯ ɚɥɸɦɢɧɢɟɜɵɯ ɡɚɜɨɞɨɜ ɫɨɞɟɪɠɚɧɢɟ ɮɬɨɪɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 10 ɞɨ 190 ɦɝ/ɥ 

[7]. 

ȼɨɡɞɟɣɫɬɜɢɟ ɮɬɨɪɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɜɨɞɢɬ ɤ ɚɛɫɨɪɛɰɢɢ ɮɬɨɪɢɞɚ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɱɟɪɟɡ ɤɪɨɜɶ ɤ ɬɤɚɧɹɦ ɢ ɨɪɝɚɧɚɦ, ɜɵɡɵɜɚɹ ɜ ɧɢɯ ɫɬɪɭɤɬɭɪɧɵɟ 

ɢɡɦɟɧɟɧɢɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ [8, 9, 10, 11, 12]. ɉɨɷɬɨɦɭ ɨɰɟɧɤɚ 

ɫɨɞɟɪɠɚɧɢɟɦ ɮɬɨɪɚ ɢ ɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɬɤɚɧɹɯ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ ɦɨɝɭɬ 

ɢɦɟɬɶ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ.  

ɇɟɫɦɨɬɪɹ ɧɚ ɰɟɥɟɜɵɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɨɛɫɬɚɧɨɜɤɢ ɜ ɫɬɪɚɧɟ, ɩɨ-ɩɪɟɠɧɟɦɭ, ɜɵɛɪɨɫɵ ɮɬɨɪɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɫɬɚɸɬɫɹ ɜɵɫɨɤɢɦɢ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɹɡɚɧɚ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɩɨɧɢɦɚɧɢɹ ɞɨɡɨɡɚɜɢɫɢɦɨɝɨ ɷɮɮɟɤɬɚ ɮɬɨɪɢɞɨɜ ɧɚ ɨɪɝɚɧɢɡɦ ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɠɢɜɨɬɧɵɯ. ɉɪɢ ɷɬɨɦ ɦɨɞɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɡɜɨɥɹɟɬ 

ɨɰɟɧɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɦɢɤɪɨɷɥɟɦɟɧɬɚ ɜ ɤɨɫɬɢ ɢ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɚɯ. 
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ɐɟɥɶ: ɢɡɭɱɢɬɶ ɜɨɡɪɚɫɬɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ ɮɬɨɪɢɞɨɜ ɜ 

ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ ɢ ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɦɟɬɚɛɨɥɢɡɦɚ ɷɪɢɬɪɨɰɢɬɨɜ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɦɵɲɢ ɜ ɭɫɥɨɜɢɹɯ ɯɪɨɧɢɱɟɫɤɨɣ ɢɧɬɨɤɫɢɤɚɰɢɢ. 

 

Ɂɚɞɚɱɢ: 

1. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɮɬɨɪɢɞɨɜ ɜ ɛɟɞɪɟɧɧɨɣ 

ɤɨɫɬɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɢɡ ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɨɩɵɬɧɨɣ ɝɪɭɩɩ ɪɚɡɧɨɝɨ 

ɜɨɡɪɚɫɬɚ. 

2. ɂɡɭɱɢɬɶ ɜɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɞɟɪɠɚɧɢɢ ɮɬɨɪɢɞɨɜ ɜ ɛɟɞɪɟɧɧɨɣ 

ɤɨɫɬɢ ɦɵɲɟɣ ɜ ɝɪɭɩɩɟ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɜ ɨɩɵɬɧɨɣ ɝɪɭɩɩɟ. 

3. Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ ɧɚ ɭɪɨɜɧɢ ɚɤɬɢɜɧɨɫɬɢ ɇȺȾ(Ɏ)-

ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɢɡ 

ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɨɩɵɬɧɨɣ ɝɪɭɩɩ ɪɚɡɧɵɯ ɜɨɡɪɚɫɬɨɜ. 

4. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɭɪɨɜɧɹɯ ɚɤɬɢɜɧɨɫɬɢ 

ɨɤɫɢɞɨɪɟɞɭɤɬɚɡ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ ɜ ɝɪɭɩɩɚɯ 

ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɜ ɨɩɵɬɧɨɣ ɝɪɭɩɩɟ. 

ɉɨɥɭɱɟɧɧɵɟ ɚɜɬɨɪɨɦ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 

ɪɚɡɪɚɛɨɬɤɚɯ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɡɞɨɪɨɜɶɹ 

ɧɚɫɟɥɟɧɢɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɛɚɡɟ ɤɚɮɟɞɪɵ ɦɟɞɢɰɢɧɫɤɨɣ ɛɢɨɥɨɝɢɢ 

ɢɧɫɬɢɬɭɬɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɛɢɨɥɨɝɢɢ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɋɢɛɢɪɫɤɨɝɨ 

Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ, ɫɨɜɦɟɫɬɧɨ ɫ ɎȽȻɍ "ɇɂɂ ɦɟɞɢɰɢɧɫɤɢɯ ɩɪɨɛɥɟɦ 

ɫɟɜɟɪɚ " ɋɈ ɊȺɆɇ. 
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1 Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɮɬɨɪɚ 

 

Ɏɬɨɪ – ɷɬɨ ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ ɧɟɦɟɬɚɥɥ, ɫɚɦɵɣ ɥёɝɤɢɣ ɝɚɥɨɝɟɧ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɛɥɟɞɧɨ-ɠёɥɬɵɣ ɝɚɡ ɫ ɪɟɡɤɢɦ ɡɚɩɚɯɨɦ, ɚɝɪɟɫɫɢɜɧɵɣ ɢ 

ɹɞɨɜɢɬɵɣ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɮɬɨɪɚ ɤɪɚɣɧɟ ɧɢɡɤɚɹ, ɩɨɷɬɨɦɭ ɷɥɟɦɟɧɬ 

ɯɪɚɧɢɬɫɹ ɜ ɠɢɞɤɨɦ ɢɥɢ ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ⱥɬɨɦɵ ɮɬɨɪɚ ɨɛɥɚɞɚɸɬ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶɸ, ɬ.ɟ. 

ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɪɢɬɹɝɢɜɚɬɶ ɷɥɟɤɬɪɨɧɵ. Ɏɬɨɪ ɧɚɢɛɨɥɟɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɣ 

ɢɡ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. ɗɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɟɝɨ ɤɚɤ 

ɯɢɦɢɱɟɫɤɢɣ ɫɚɦɵɣ ɚɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ.  ɇɟɤɨɬɨɪɵɟ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ ɨɩɚɫɧɵ ɞɥɹ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ ɢ 

ɠɢɜɨɬɧɵɯ. ɉɨɷɬɨɦɭ ɜ ɫɩɢɫɤɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɮɬɨɪ ɨɬɧɨɫɢɬɫɹ ɤ I ɤɥɚɫɫɭ 

ɨɩɚɫɧɨɫɬɢ ɜ ɩɨɱɜɟ ɢ ɤɨ II-ɦɭ ɤɥɚɫɫɭ ɜ ɜɨɞɟ [13]. 

ɑɢɫɬɵɣ ɮɬɨɪ ɧɚɫɬɨɥɶɤɨ ɚɝɪɟɫɫɢɜɟɧ, ɱɬɨ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɤɨɠɢ 

ɱɟɥɨɜɟɤɚ ɫ ɧɢɦ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɠɨɝɚ II ɫɬɟɩɟɧɢ, ɜɨɞɚ ɜ 

ɚɬɦɨɫɮɟɪɟ ɮɬɨɪɚ ɝɨɪɢɬ ɫɢɧɢɦ ɩɥɚɦɟɧɟɦ, ɚ ɩɥɚɬɢɧɚ ɫɝɨɪɚɟɬ ɤɚɤ ɩɨɪɨɯ. 

Ʉɨɧɬɚɤɬ ɮɬɨɪɚ ɫ ɜɨɞɨɪɨɞɨɦ ɞɚɠɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -252ɨɋ (ɛɥɢɡɤɨɣ ɤ 

ɚɛɫɨɥɸɬɧɨɦɭ ɧɭɥɸ), ɩɪɨɢɫɯɨɞɢɬ ɦɨɳɧɵɣ ɜɡɪɵɜ. 

ȼ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɮɬɨɪ – ɛɥɟɞɧɨ-ɠɟɥɬɵɣ ɝɚɡ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ           

–188 °C  –  ɠɢɞɤɨɫɬɶ ɤɚɧɚɪɟɟɱɧɨ-ɠɟɥɬɨɝɨ ɰɜɟɬɚ, ɩɪɢ –228 °C ɮɬɨɪ ɡɚɦɟɪɡɚɟɬ, 

ɩɪɟɜɪɚɳɚɹɫɶ ɜ ɫɜɟɬɥɨ-ɠɟɥɬɵɟ ɤɪɢɫɬɚɥɥɵ. ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɧɢɡɢɬɶ ɞɨ –

252 °C, ɷɬɢ ɤɪɢɫɬɚɥɥɵ ɨɛɟɫɰɜɟɬɹɬɫɹ. Ɂɚɩɚɯ ɭ ɮɬɨɪɚ ɪɟɡɤɢɣ ɢ ɪɚɡɞɪɚɠɚɸɳɢɣ, 

ɧɚɩɨɦɢɧɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɩɚɯɢ ɯɥɨɪɚ ɢ ɨɡɨɧɚ. Ɉɞɧɨɣ ɦɢɥɥɢɨɧɧɨɣ ɞɨɥɢ 

ɮɬɨɪɚ ɜ ɜɨɡɞɭɯɟ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɱɟɥɨɜɟɤ ɩɨɱɭɜɫɬɜɨɜɚɥ  ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɟ. 
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1.2 Ɂɧɚɱɟɧɢɟ ɮɬɨɪɚ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ 
 

Ɏɬɨɪ - ɷɬɨ ɦɢɤɪɨɷɥɟɦɟɧɬ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. ɇɨɪɦɚɥɶɧɨɟ ɫɭɬɨɱɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɮɬɨɪɚ ɞɥɹ 

ɜɡɪɨɫɥɨɝɨ ɱɟɥɨɜɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 4 ɦɝ (20–25 % ɫ ɩɢɳɟɣ, ɨɫɬɚɥɶɧɨɟ ɫ ɩɢɬɶɟɜɨɣ 

ɜɨɞɨɣ). 

Ɉɫɧɨɜɧɚɹ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ ɮɬɨɪɚ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ – 

ɤɨɫɬɟɨɛɪɚɡɨɜɚɧɢɟ, ɡɭɛɧɨɣ ɷɦɚɥɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɟɧɬɢɧɚ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 

ɪɚɡɜɢɬɢɹ ɫɬɚɪɱɟɫɤɨɝɨ ɨɫɬɟɨɩɨɪɨɡɚ. Ɏɬɨɪ ɭɱɚɫɬɜɭɟɬ ɢ ɜɨ ɦɧɨɝɢɯ 

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɹɯ ɜ ɤɚɱɟɫɬɜɟ ɚɤɬɢɜɚɬɨɪɚ ɮɟɪɦɟɧɬɨɜ 

(ɚɞɟɧɢɥɚɬɰɢɤɥɚɡɵ) ɢ ɢɧɝɢɛɢɬɨɪɚ (ɥɢɩɚɡɵ, ɷɫɬɟɪɚɡɵ ɢ ɥɚɤɬɚɬɞɟɝɢɞɪɨɝɟɧɚɡɵ), 

ɦɟɬɚɛɨɥɢɡɦɚ ɣɨɞɚ ɢ ɬɢɪɟɨɢɞɧɵɯ ɝɨɪɦɨɧɨɜ, ɫɢɧɬɟɡɚ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ, 

ɛɟɥɤɨɜ ɢ ɥɢɩɢɞɨɜ [14]. 

ȼ ɨɪɝɚɧɢɡɦɟ ɜɡɪɨɫɥɨɝɨ ɱɟɥɨɜɟɤɚ ɫɨɞɟɪɠɢɬɫɹ ɨɤɨɥɨ 2,5–3 ɝ ɮɬɨɪɚ. 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜɨ ɮɬɨɪɟ ɱɟɥɨɜɟɤɚ - 1,5–5,0 ɦɝ. ɋɱɢɬɚɟɬɫɹ ɛɟɡɨɩɚɫɧɵɦ 

ɩɪɢɟɦ ɨɬ 1,5 ɞɨ 4 ɦɝ ɮɬɨɪɢɞɚ ɜ ɞɟɧɶ. ȼɥɢɹɧɢɟ ɟɠɟɞɧɟɜɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ 

ɮɬɨɪɚ ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɢ ɜɵɡɵɜɚɟɬ 

ɫɢɥɶɧɵɣ ɢɧɬɟɪɟɫ ɭ ɭɱɟɧɵɯ ɜɫɟɝɨ ɦɢɪɚ. Ɂɚɪɭɛɟɠɧɵɟ ɚɜɬɨɪɵ ɛɨɥɶɲɨɟ 

ɜɧɢɦɚɧɢɟ ɜ ɧɚɭɱɧɵɯ ɫɬɚɬɶɹɯ ɭɞɟɥɹɸɬ ɜɨɩɪɨɫɚɦ ɜɥɢɹɧɢɹ ɮɬɨɪɚ ɧɚ ɡɞɨɪɨɜɶɟ 

ɦɨɥɨɞɵɯ ɨɪɝɚɧɢɡɦɨɜ ɤɚɤ ɧɚɢɛɨɥɟɟ ɜɨɫɩɪɢɢɦɱɢɜɨɣ ɝɪɭɩɩɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɪɢ 

ɢɡɭɱɟɧɢɢ ɩɨɹɜɥɟɧɢɹ ɤɚɪɢɟɫɚ ɢ ɮɥɸɨɪɨɡɚ. ɂɧɬɟɪɟɫ ɤ ɷɬɨɣ ɩɪɨɛɥɟɦɟ ɨɩɪɚɜɞɚɧ, 

ɬɚɤ ɤɚɤ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɟɟ 300 ɦɢɥɥɢɨɧɨɜ ɧɚɫɟɥɟɧɢɹ Ɂɟɦɥɢ 

ɚɥɢɦɟɧɬɚɪɧɵɦ ɩɭɬɟɦ (ɩɪɢ ɟɠɟɞɧɟɜɧɨɦ ɭɩɨɬɪɟɛɥɟɧɢɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢ 

ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ) ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɮɬɨɪɚ [15]. 

ɉɨɱɬɢ 99% ɜɫɟɝɨ ɨɪɝɚɧɢɡɦɟɧɧɨɝɨ ɮɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɜ ɬɜɟɪɞɵɯ ɬɤɚɧɹɯ ɜ 

ɫɨɫɬɚɜɟ ɚɩɚɬɢɬɚ — ɨɫɧɨɜɧɨɝɨ ɮɨɫɮɚɬɚ ɤɚɥɶɰɢɹ, ɨɬɜɟɱɚɸɳɟɝɨ ɮɨɪɦɭɥɟ       

ɋɚ10(ɊɈ4)6(Ɉɇ)2. ȼ ɦɢɧɟɪɚɥɶɧɨɣ ɮɚɡɟ ɩɪɟɨɛɥɚɞɚɸɬ ɦɟɥɤɢɟ ɤɪɢɫɬɚɥɥɵ, 

ɩɨɝɪɭɠɟɧɧɵɟ ɜ ɨɪɝɚɧɢɱɟɫɤɭɸ ɦɚɬɪɢɰɭ. Ɏɬɨɪɢɞɵ ɩɪɟɜɨɫɯɨɞɹɬ ɜɫɟ ɩɪɨɱɢɟ 

ɢɨɧɵ ɩɨ ɫɩɨɫɨɛɧɨɫɬɢ ɡɚɦɟɳɟɧɢɹ Ɉɇ- ɢɡ-ɡɚ ɫɯɨɠɟɫɬɢ ɢɯ ɢɨɧɧɵɯ ɪɚɞɢɭɫɨɜ, 
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ɨɞɢɧɚɤɨɜɵɦ ɡɚɪɹɞɭ ɢ ɫɬɟɩɟɧɢ ɝɢɞɪɚɬɚɰɢɢ, ɪɚɜɧɨɣ ɞɜɭɦ. Ɏɬɨɪ ɜɫɬɪɚɢɜɚɟɬɫɹ ɜ 

ɚɩɚɬɢɬ ɜ ɩɟɪɢɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɤɪɢɫɬɚɥɥɚ ɢɥɢ ɩɭɬɟɦ ɡɚɦɟɳɟɧɢɹ 

Ɉɇ-. ȼ ɠɢɜɨɦ ɨɪɝɚɧɢɡɦɟ ɩɪɟɨɛɥɚɞɚɟɬ ɡɚɦɟɳɟɧɢɟ ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ, ɜ 

ɨɫɨɛɟɧɧɨɫɬɢ ɭ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɭɟɬɫɹ ɮɬɨɪɚɩɚɬɢɬ - 

ɫɦɟɲɚɧɧɚɹ ɮɨɪɦɚ ɚɩɚɬɢɬɚ, ɨɬɜɟɱɚɸɳɚɹ ɮɨɪɦɭɥɟ Ca5F(PO4)3. ȼ ɱɢɫɬɨɦ 

ɮɬɨɪɚɩɚɬɢɬɟ ɫɨɞɟɪɠɚɧɢɟ ɮɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 2 ɦɨɥɶ/ɤɝ — 

ɜɟɥɢɱɢɧɚ, ɤɨɬɨɪɚɹ ɩɨɱɬɢ ɧɟ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɬɜɟɪɞɵɯ ɬɤɚɧɹɯ. ɋɨɞɟɪɠɚɧɢɟ ɮɬɨɪɚ 

ɜ ɤɨɫɬɧɨɣ ɬɤɚɧɢ ɢ ɡɭɛɧɨɣ ɷɦɚɥɢ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 0,05 ɦɨɥɶ/ɤɝ. ɗɬɨ ɝɨɜɨɪɢɬ 

ɨɛ ɨɬɧɨɲɟɧɢɢ 40:1 Ɉɇ- ɤ ɮɬɨɪɭ ɜ ɦɨɥɟɤɭɥɟ ɚɩɚɬɢɬɚ. Ȼɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɬɤɚɧɟɣ ɫɨɞɟɪɠɢɬ ɦɟɧɟɟ 0,5 ɦɨɥɶ/ɤɝ ɮɬɨɪɚ,  

 ɉɟɪɜɨɟ ɦɟɫɬɨ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɮɬɨɪɚ ɫɪɟɞɢ ɬɜɟɪɞɵɯ ɬɤɚɧɟɣ ɡɚɧɢɦɚɟɬ 

ɰɟɦɟɧɬ ɡɭɛɚ, ɤɨɫɬɶ, ɞɟɧɬɢɧ ɢ ɷɦɚɥɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɨɪɝɚɧɢɡɦɟ 

ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɮɬɨɪ ɫɨɜɦɟɫɬɧɨ ɫ ɤɚɥɶɰɢɟɦ ɢ ɮɨɫɮɨɪɨɦ ɮɨɪɦɢɪɭɟɬ ɢ 

ɭɤɪɟɩɥɹɟɬ ɤɨɫɬɧɵɣ ɫɤɟɥɟɬ, ɡɭɛɧɭɸ ɷɦɚɥɶ, ɤɪɨɦɟ ɬɨɝɨ, ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɨɪɦɚɥɶɧɵɣ ɪɨɫɬ ɜɨɥɨɫ ɢ ɧɨɝɬɟɣ, ɚ ɬɚɤ ɠɟ ɫɬɢɦɭɥɢɪɭɟɬ ɩɪɨɰɟɫɫɵ 

ɤɪɨɜɟɬɜɨɪɟɧɢɹ, ɭɤɪɟɩɥɹɟɬ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɵɜɨɞɭ ɢɡ ɨɪɝɚɧɢɡɦɚ ɫɨɥɟɣ ɬɹɠɟɥɵɯ 

ɦɟɬɚɥɥɨɜ ɢ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɢɦɦɭɧɢɬɟɬ, ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɜɢɬɢɟ ɨɫɬɟɨɩɨɪɨɡɚ 

[16]. 

Ʉɨɫɬɧɚɹ ɬɤɚɧɶ ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɪɟɝɭɥɹɬɨɪɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɚ ɜɨ 

ɜɧɟɤɥɟɬɨɱɧɨɣ ɠɢɞɤɨɫɬɢ, ɬɚɤ ɤɚɤ ɫɩɨɫɨɛɧɚ ɛɵɫɬɪɨ ɫɜɹɡɵɜɚɬɶ ɟɝɨ ɢɡɛɵɬɨɤ ɢ 

ɨɬɞɚɜɚɬɶ ɜɨ ɜɧɟɤɥɟɬɨɱɧɭɸ ɠɢɞɤɨɫɬɶ ɩɪɢ ɞɟɮɢɰɢɬɟ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɮɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ pH. Ɏɬɨɪ, ɫɨɟɞɢɧɹɹɫɶ 

ɫ ɝɢɞɪɨɤɫɢɚɩɚɬɢɬɨɦ, ɨɛɪɚɡɭɟɬ ɮɬɨɪɚɩɚɬɢɬ, ɨɞɧɚɤɨ ɧɚ ɟɝɨ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ 

ɥɢɲɶ 1/40 ɱɚɫɬɶ ɚɩɚɬɢɬɚ, ɧɨ ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɟ ɩɪɢɞɚɟɬ ɤɢɫɥɨɬɨɭɫɬɨɣɱɢɜɨɫɬɶ ɢ 

ɩɪɨɱɧɨɫɬɶ ɤɨɫɬɹɦ ɢ ɡɭɛɚɦ. Ɏɬɨɪɢɞɵ ɨɪɝɚɧɢɡɭɸɬ ɮɢɤɫɚɰɢɸ ɤɚɥɶɰɢɹ ɜ 

ɬɜɟɪɞɵɯ ɬɤɚɧɹɯ ɢ ɢɯ ɦɢɧɟɪɚɥɢɡɚɰɢɸ, ɬɚɤɠɟ ɢɧɝɢɛɢɪɭɸɬ ɥɢɩɚɡɵ, ɅȾȽ, 

ɷɫɬɟɪɚɡɭ, ɮɨɫɮɨɪɝɥɸɤɨɦɭɬɚɡɭ, ɟɧɨɥɚɡɭ, ɮɨɫɮɨɬɚɡɭ, ɚɤɬɢɜɢɪɭɸɬ 

ɚɞɟɧɢɥɢɥɰɢɤɥɚɡɵ, ɫɬɢɦɭɥɢɪɭɸɬ ɤɪɨɜɟɬɜɨɪɟɧɢɟ, ɧɚɪɭɲɚɸɬ ɛɪɨɠɟɧɢɟ 

ɭɝɥɟɜɨɞɨɜ ɜ ɩɨɥɨɫɬɢ ɪɬɚ ɢ ɭɧɢɱɬɨɠɚɸɬ ɤɚɪɢɨɝɟɧɧɵɟ ɛɚɤɬɟɪɢɢ [17, 18, 19]. 
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Ɉcɧɨɜɧɨɟ  ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɮɬɨɪɢɞ-ɢɨɧɚ – cɩɨɫɨɛɧɨɫɬɶ 

ɷɮɮɟɤɬɢɜɧɨ ɡɚɦɟɳɚɬɶ ɢɨɧ ɝɢɞɪɨɤɫɢɥɚ. Ɂɚɦɟɳɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɬɨɥɶɤɨ ɜ 

ɚɩɚɬɢɬɟ ɤɨɫɬɧɨɣ ɬɤɚɧɢ, ɧɨ ɢ ɜ ɧɟɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɬɤɚɧɹɯ, ɚ ɬɚɤɠɟ, ɩɨ-

ɜɢɞɢɦɨɦɭ, ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ ɮɟɪɦɟɧɬɨɜ.  
 

1.2.1 ȼɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɮɬɨɪɚ ɧɚ ɨɪɝɚɧɢɡɦ 

ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ 

1.2.1.1 Ⱦɟɮɢɰɢɬ ɮɬɨɪɚ 
 

Ɏɬɨɪ ɩɪɨɹɜɥɹɟɬ ɜɵɪɚɠɟɧɧɭɸ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ ɤ ɬɜɟɪɞɵɦ ɬɤɚɧɹɦ ɢ 

ɭɱɚɫɬɜɭɟɬ ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɢɯ ɦɢɧɟɪɚɥɢɡɚɰɢɢ. Ɉɞɧɚɤɨ ɧɢɤɚɤɢɯ 

ɧɚɪɭɲɟɧɢɣ ɷɬɨɝɨ ɩɪɨɰɟccɚ ɭ ɨɩɵɬɧɵɯ ɠɢɜɨɬɧɵɯ, ɤɨɬɨɪɵɟ cɨɞɟɪɠɚɥɢɫɶ ɧɚ 

ɞɟɮɢɰɢɬɧɨɦ ɩɨ ɮɬɨɪɭ ɪɚɰɢɨɧɟ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɩɨɤɨɥɟɧɢɣ ɩɨɞɪɹɞ, ɧɟ 

ɨɛɧɚɪɭɠɢɥɨcɶ.  Ⱦɨɛɢɬɶɫɹ ɧɟ ɭɞɚɥɨcɶ ɢ ɩɨɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɢɞɨɜ ɜ 

ɤɨɫɬɹɯ ɧɢɠɟ ɭɪɨɜɧɹ ɧɟɨɛɯɨɞɢɦɨɝɨ, cɨɝɥɚɫɧɨ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ, ɞɥɹ 

ɧɚɫɬɭɩɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɦɢɧɟɪɚɥɢɡɚɰɢɢ. (0,01— 0,1 ɦɤɦɨɥɶ/ɥ). Ɏɬɨɪ ɢɦɟɟɬ 

ɜɵɫɨɤɨɟ cɪɨɞɧɫɬɜɨ ɤ ɛɟɥɤɭ ɦɚɬɪɢɤcɚ ɷɦɚɥɢ ɢ, ɜɤɥɸɱɚɹɫɶ ɜ ɷɦɚɥɶ ɡɭɛɧɨɝɨ 

ɡɚɱɚɬɤɚ, ɦɨɠɟɬ ɚɤɬɢɜɢɪɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɟɧɬɪɨɜ ɤɪɢcɬɚɥɥɢɡɚɰɢɢ 

(ɧɭɤɥɟɚɰɢɢ) ɚɩɚɬɢɬɚ [20]. 

Ʉ ɩɨɹɜɥɟɧɢɹɦ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɮɬɨɪɚ ɛɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ 

ɨɬɧɨɫɹɬ ɨɫɬɟɨɩɨɪɨɡ ɢ ɤɚɪɢɟc ɡɭɛɨɜ, ɢɦɟɸɳɢɯ ɜɟɫɶɦɚ ɫɥɨɠɧɭɸ ɩɪɢɪɨɞɭ. 

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢɯ ɜɨɡɦɨɠɧɨ ɤɚɤ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ, ɬɚɤ ɢ ɢɡɛɵɬɤɟ 

ɮɬɨɪɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɸɳɢɟɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɵɟ ɞɚɸɬ 

ɨɫɧɨɜɚɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɣ ɡɚɳɢɬɧɵɣ ɷɮɮɟɤɬ ɮɬɨɪɚ ɩɪɢ 

ɷɬɢɯ ɡɚɛɨɥɟɜɚɧɢɹɯ cɤɨɪɟɟ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɝɨ, ɚ ɧɟ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɷɬɨɝɨ ɦɢɤɪɨɷɥɟɦɟɧɬɚ. ɇɟcɦɨɬɪɹ ɧɚ ɷɬɢ ɫoɦɧɟɧɢɹ, 

ɜ ɦɟɞɢɰɢɧɟ ɪɚcɩɪɨɫɬɪɚɧɟɧɚ ɬɨɱɤɚ ɡɪɟɧɢɹ, ɱɬɨ ɢɦɟɧɧɨ ɤɚɪɢɟɫ ɡɭɛɨɜ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɦ ɦɚɪɤɟɪɨɦ ɝɢɩɨɮɬoɪɨɡɚ ɭ ɱɟɥɨɜɟɤɚ. 
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ɍ ɠɢɜɨɬɧɵɯ, ɢɫɩɵɬɵɜɚɸɳɢɯ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɮɬɨɪɚ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ, 
ɨɬɦɟɱɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɪɹɞɚ ɮɟɪɦɟɧɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɳɟɥɨɱɧɚɹ ɢ 
ɤɢɫɥɚɹ ɮɨɫɮɚɬɚɡɚ ɤɨɫɬɧɨɣ ɬɤɚɧɢ, ɢɡoɰɢɬɪɚɬɞɟɝɢɞɪɨɝɟɧɚɡɚ ɩɟɱɟɧɢ ɢ ɞɪ., ɧɚ 
10—20%. Ɉɞɧɚɤɨ ɷɬɢ ɡɚɦɟɬɧɵɟ ɪɚɡɥɢɱɢɹ ɜ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɩoɤɚ ɧɟ 
ɭɞɚɟɬɫɹ cɜɹɡɚɬɶ c ɤɥɢɧɢɱɟɫɤɢɦɢ ɩɪɨɹɜɥɟɧɢɹɦɢ ɞɟɮɢɰɢɬɚ ɮɬoɪɚ, ɱɬɨ ɹɜɢɥɨɫɶ 
ɛɵ ɪɟɲɚɸɳɢɦ ɤɪɢɬɟɪɢɟɦ ɟɝɨ ɠɢɡɧɟɧɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ[21]. 

 

           1.2.1.2 ɂɡɛɵɬɨɤ ɮɬɨɪɚ 
 

ȼɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɢɞɨɜ ɬɨɤɫɢɱɧɵ. ɋɢɦɩɬɨɦɵ, ɤɨɬɨɪɵɟ 

ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ ɜɫɚɫɵɜɚɧɢɢ ɢɡɛɵɬɨɱɧɨɝɨ ɮɬɨɪɚ, ɦɧɨɝɨɱɢɫɥɟɧɧɵ: ɮɥɸɨɪɨɡ, 

ɧɚɪɭɲɟɧɢɹ ɫɥɢɡɢɫɬɨɣ ɨɛɨɥɨɱɤɢ ɠɟɥɭɞɤɚ, ɩɨɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɱɟɤ. ɉɟɪɜɵɟ ɩɪɢɡɧɚɤɢ ɨɬɪɚɜɥɟɧɢɹ ɮɬɨɪɢɞɨɦ: ɬɨɲɧɨɬɚ, ɪɜɨɬɚ, 

ɛɨɥɶ ɜ ɨɛɥɚɫɬɢ ɠɢɜɨɬɚ. ȿɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɢɥɚ ɜ ɨɪɝɚɧɢɡɦ  

ɦɟɧɟɟ 5 ɦɝ/ɤɝ ɦɚɫɫɵ ɬɟɥɚ, ɬɨ ɩɪɨɬɢɜɨɹɞɢɟɦ ɫɥɭɠɢɬ ɤɚɥɶɰɢɣ – ɦɨɥɨɤɨ ɢɥɢ 

ɢɡɜɟɫɬɤɨɜɚɹ ɜɨɞɚ. ȿɫɥɢ ɞɨɡɚ ɜɵɲɟ, ɧɟɨɛɯɨɞɢɦɚ ɝɨɫɩɢɬɚɥɢɡɚɰɢɹ.  

Ɍɨɤɫɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɮɬɨɪɢɞɨɜ ɱɚɳɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ 

ɯɪɨɧɢɱɟɫɤɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɨɪɝɚɧɢɡɦ. ɉɪɢ ɢɡɛɵɬɨɱɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ 

ɮɬɨɪɢɞɨɜ ɜ ɨɪɝɚɧɢɡɦ ɪɚɡɜɢɜɚɟɬɫɹ ɯɪɨɧɢɱɟɫɤɚɹ ɮɬɨɪɢɫɬɚɹ ɢɧɬɨɤɫɢɤɚɰɢɹ - 

ɮɥɸɨɪɨɡ. ɍ ɥɢɰ, ɤɨɬɨɪɵɟ ɩɪɨɠɢɜɚɸɬ ɨɤɨɥɨ ɡɚɜɨɞɚ ɛɨɥɟɟ 5 ɥɟɬ, ɧɨ ɧɢɤɨɝɞɚ ɧɟ 

ɪɚɛɨɬɚɥɢ ɧɚ ɧɟɦ, ɜɵɹɜɥɟɧ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɚɧɢɹ ɮɬɨɪɚ ɜ ɜɨɥɨɫɚɯ ɢ 

ɧɨɝɬɹɯ, ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɮɥɸɨɪɨɡɚ [22]. 

Ɏɥɸɨɪɨɡ - ɩɨɥɢɫɢɫɬɟɦɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɛɥɸɞɚɸɬɫɹ 

ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜɨ ɦɧɨɝɢɯ ɨɪɝɚɧɚɯ ɢ ɫɢɫɬɟɦɚɯ. ɉɨɪɚɠɚɸɬɫɹ 

ɩɟɱɟɧɶ, ɩɨɱɤɢ, ɡɭɛɵ, ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɚɹ, ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɚɹ, ɤɨɫɬɧɚɹ 

ɫɢɫɬɟɦɵ [23]. 

ɂɡɛɵɬɨɱɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɮɬɨɪɢɞɨɜ ɧɚɪɭɲɚɟɬ ɛɟɥɤɨɜɨɨɛɪɚɡɭɸɳɢɟ 

ɮɭɧɤɰɢɢ ɩɟɱɟɧɢ [24]. ɋɨɞɟɪɠɚɧɢɟ ȼ-ɝɥɨɛɭɥɢɧɨɜ ɢ ɚɥɶɛɭɦɢɧɨɜ, ɝɚɩɬɨɝɥɨɛɢɧɚ 

ɩɨɜɵɲɚɟɬɫɹ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ. 
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Ɍɨɤɫɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ ɮɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 

ɨɪɝɚɧɢɡɦ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɨɟɞɢɧɟɧɢɣ. Ɉɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ 

ɪɚɫɬɜɨɪɢɦɨɫɬɶ. ȼɵɫɨɤɨɪɚɫɬɜɨɪɢɦɵɟ ɫɨɟɞɢɧɟɧɢɹ ɬɨɤɫɢɱɧɟɟ ɩɨɫɥɟ 

ɩɟɪɨɪɚɥɶɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ, ɱɟɦ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɟ ɢɥɢ ɧɟɪɚɫɬɜɨɪɢɦɵɟ. 

Ɍɟɩɟɪɶ ɫɬɚɥɨ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɱɪɟɡɦɟɪɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɢ 

ɜɨɡɞɟɣɫɬɜɢɟ  ɮɬɨɪɚ ɩɪɨɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟ ɡɭɛɧɨɝɨ ɢ ɫɤɟɥɟɬɧɨɝɨ 

ɮɥɸɨɪɨɡɚ, ɧɨ ɦɨɠɟɬ, ɬɚɤɠɟ, ɜɥɢɹɬɶ ɧɚ ɦɹɝɤɢɟ ɬɤɚɧɢ. Ɏɬɨɪ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɥɟɝɤɨ ɩɟɪɟɫɟɤɚɬɶ ɤɥɟɬɨɱɧɭɸ ɦɟɦɛɪɚɧɭ ɢ ɜɵɡɵɜɚɟɬ ɫɬɪɭɤɬɭɪɧɵɟ ɢ 

ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɟɱɟɧɢ, ɩɨɱɤɚɯ ɢ ɝɨɥɨɜɧɨɦ ɦɨɡɝɟ [7, 11, 14, 25]. 

Ʌɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɮɬɨɪ ɚɤɬɢɜɢɪɭɟɬ ɩɟɪɟɤɢɫɧɨɟ 

ɨɤɢɫɥɟɧɢɟ ɥɢɩɢɞɨɜ ɢ ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɡɚɳɢɬɵ ɜɨ ɜɫɟɯ 

ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɦɚɯ [8, 26, 27]. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ ɦɨɠɟɬ  ɫɧɢɠɚɬɶ 

ɚɤɬɢɜɧɨɫɬɶ ɤɢɫɥɨɣ ɮɨɫɮɚɬɚɡɵ [28]. ɇɚ ɮɬɨɪ ɜɵɫɨɤɨ ɫɨɞɟɪɠɚɳɟɣ ɞɢɟɬɟ ɭ 

ɛɪɨɣɥɟɪɨɜ  ɛɵɥ ɡɚɮɢɤɫɢɪɨɜɚɧ ɫɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɝɟɦɨɝɥɨɛɢɧɚ, ɨɛɳɟɝɨ 

ɱɢɫɥɚ ɷɪɢɬɪɨɰɢɬɨɜ (ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɧɟɦɢɢ) ɢ ɢɦɦɭɧɧɵɯ ɮɭɧɤɰɢɣ 

ɷɪɢɬɪɨɰɢɬɨɜ [9], ɚ ɭ ɦɵɲɟɣ ɜɵɹɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɨɛɳɟɝɨ ɱɢɫɥɚ ɥɟɣɤɨɰɢɬɨɜ ɢ 

ɩɨɜɪɟɠɞɟɧɢɟ ȾɇɄ ɢ ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɵ ɢɦɦɭɧɨɰɢɬɨɜ [11].  

Ɍɚɤɠɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɜɥɢɹɧɢɟ ɮɬɨɪɢɞɨɜ ɧɚ ɩɫɢɯɢɤɭ ɦɵɲɟɣ, ɚ 

ɢɦɟɧɧɨ ɬɪɟɜɨɠɧɨɫɬɶ ɢ ɞɟɩɪɟɫɫɢɸ. Ȼɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɞɨɛɚɜɥɟɧɢɟ ɮɬɨɪɚ ɜ ɩɢɬɶɟɜɭɸ ɜɨɞɭ ɜɵɡɵɜɚɟɬ ɭ ɦɵɲɟɣ ɬɪɟɜɨɝɭ ɢ ɫɬɪɟɫɫ [12].  

Ɉɞɧɨ ɢɡ ɩɟɪɜɵɯ ɦɟɫɬ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɥɢɹɧɢɹ ɮɬɨɪɚ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ 

ɧɚ ɨɪɝɚɧɢɡɦɵ ɠɢɜɨɬɧɵɯ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɱɟɤ. Ɍɚɤ ɤɚɤ ɛɨɥɶɲɚɹ ɱɚɫɬɶ 

ɫɨɟɞɢɧɟɧɢɣ ɮɬɨɪɚ ɜɵɜɨɞɹɬɫɹ ɩɨɱɤɚɦɢ, ɜɚɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɢɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ ɮɬɨɪɢɞɧɨɣ ɢɧɬɨɤɫɢɤɚɰɢɢ. Ɍɚɤ ɜ 

ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ, ɟɠɟɞɧɟɜɧɨɟ ɜɜɟɞɟɧɢɟ ɤɪɵɫɚɦ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ ɜ ɞɨɡɟ 

1,25 ɦɝ/ɤɝ ɩɪɢɜɨɞɢɬ ɤ ɫɨɡɞɚɧɢɸ ɦɨɞɟɥɢ ɯɪɨɧɢɱɟɫɤɨɣ ɮɬɨɪɢɞɧɨɣ 

ɢɧɬɨɤɫɢɤɚɰɢɢ. Ⱦɚɧɧɚɹ ɧɚɝɪɭɡɤɚ ɭɜɟɥɢɱɢɜɚɟɬ ɜɨɞɧɵɣ ɢ ɫɩɨɧɬɚɧɧɵɣ ɞɢɭɪɟɡ 

[13]. Ⱥ ɭɩɨɬɪɟɛɥɟɧɢɟ ɤɪɵɫɚɦɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɵ ɫ ɫɨɞɟɪɠɚɧɢɟ ɮɬɨɪɚ 

ɩɪɢɜɨɞɢɬ ɤ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɹɦ ɩɨɱɟɤ, ɚ 
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ɢɦɟɧɧɨ ɫɧɢɠɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɨɱɟɱɧɵɯ ɬɟɥɟɰ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɥɨɳɚɞɶ 

ɩɨɱɟɱɧɨɝɨ ɬɟɥɶɰɚ ɢ ɩɥɨɳɚɞɶ ɩɨɱɟɱɧɨɝɨ ɤɥɭɛɨɱɤɚ [30]. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɫɟɣɱɚɫ ɨɬɜɨɞɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɜɥɢɹɧɢɹ ɮɬɨɪɚ ɧɚ 

ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɨɪɝɚɧɢɡɦɟ. Ɍɚɤ, ɩɨɤɚɡɚɧɨ, ɱɬɨ ɮɬɨɪɢɞ ɧɚɬɪɢɹ 

ɫɧɢɠɚɟɬ ɚɤɬɢɜɧɨɫɬɶ ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ, ɤɚɬɚɥɚɡɵ ɢ ɝɥɭɬɚɬɢɨɧ 

ɩɟɪɨɤɫɢɞɚɡɵ ɜ ɤɥɟɬɤɚɯ ɩɟɱɟɧɢ ɦɵɲɟɣ [31, 32]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɡɞɟɣɫɬɜɢɟ ɛɨɥɶɲɢɯ ɞɨɡ ɮɬɨɪɚ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ 

ɝɨɦɟɨɫɬɚɡɚ ɝɥɸɤɨɡɵ ɢ ɩɪɨɜɨɞɢɬ ɤ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɢɧɫɭɥɢɧɭ [33]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɭɬɟɣ ɩɨɫɬɭɩɥɟɧɢɹ ɢ/ɢɥɢ ɭɫɥɨɜɢɣ 

ɜɨɡɞɟɣɫɬɜɢɹ, ɮɬɨɪ, ɩɨɩɚɞɚɹ ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɨɤɚɡɵɜɚɟɬ ɬɨɤɫɢɱɟɫɤɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ ɨɪɝɚɧɨɜ ɢ ɫɢɫɬɟɦ, ɜɤɥɸɱɚɹ 

ɤɚɪɞɢɨɪɟɫɩɢɪɚɬɨɪɧɭɸ, ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɭɸ, ɤɨɫɬɧɨ-ɦɵɲɟɱɧɭɸ ɫɢɫɬɟɦɵ. 

ɂɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɮɬɨɪɚ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɡɞɨɪɨɜɶɟ ɧɚɫɟɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ, ɩɨɡɜɨɥɹɸɳɟɣ ɧɚɦɟɬɢɬɶ ɩɭɬɢ ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ ɤɨɪɪɟɤɰɢɢ 

ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

 

1.2.1.3 ɇɨɪɦɵ ɫɨɞɟɪɠɚɧɢɹ ɮɬɨɪɚ ɜ ɨɪɝɚɧɢɡɦɟ  
 

Ɏɬɨɪ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɩɨɫɨɛɧɵ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɚɯ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɧɢɯ ɜ ɪɚɡɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ [34]. 

ȿɫɬɟɫɬɜɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɮɬɨɪɚ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɚɯ 

ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,05 ɦɝ/ɥ ɞɨ 15 ɦɝ/ɥ. ɗɬɨ 

ɨɛɭɫɥɨɜɥɟɜɚɟɬɫɹ ɤɥɢɦɚɬɨɝɟɨɝɪɚɮɢɱɟɫɤɢɦɢ, ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɞɪɭɝɢɦɢ 

ɭɫɥɨɜɢɹɦɢ [35]. ɇɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɮɬɨɪɚ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɚɹ ȼɈɁ, ɞɥɹ 

ɜɡɪɨɫɥɨɝɨ ɧɚɫɟɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,0-1,5 ɦɝ/ɥ ɢ 0,6-0,8 ɦɝ/ɥ - ɞɥɹ ɞɟɬɫɤɨɝɨ. 

Ɏɬɨɪɢɞɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɜ ɨɪɝɚɧɢɡɦɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜ ɤɨɫɬɹɯ ɜ 

ɤɨɥɢɱɟɫɬɜɟ 112-310 ɦɝ/ɤɝ, ɜ ɷɦɚɥɢ ɡɭɛɨɜ - 140- 157 ɦɝ/ɤɝ, ɜ ɞɟɧɬɢɧɟ - 293-340 

ɦɝ/ɤɝ, ɜɨɥɨɫɚɯ - 53-72 ɦɝ/ɤɝ, ɜ ɦɨɱɟ - 0,5 ɦɝ/ɤɝ, ɜ ɩɚɪɟɧɯɢɦɚɬɨɡɧɵɯ ɨɪɝɚɧɚɯ 

(0,2-0,8 ɦɝ/ɤɝ), ɤɪɨɜɢ - 0,01-0,03 ɦɝ/ɤɝ [16]. 
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ɉɨɫɥɟ ɩɟɪɨɪɚɥɶɧɨɝɨ ɩɪɢɟɦɚ ɮɬɨɪɢɞɨɜ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɩɥɚɡɦɟ ɤɪɨɜɢ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ. ȼ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɪɝɚɧɢɡɦɚ ɢ ɨɬ ɩɪɢɧɹɬɨɣ ɞɨɡɵ ɮɬɨɪɢɞɨɜ ɜ 

ɩɥɚɡɦɟ ɤɪɨɜɢ, ɫɨɫɬɚɜɥɹɟɬ 2-9 ɱɚɫɨɜ [16]. 

ȼɫɚɫɵɜɚɧɢɟ ɮɬɨɪɢɞɨɜ ɨɪɝɚɧɢɡɦɨɦ  ɡɚɬɪɭɞɧɟɧɨ ɩɪɢ ɧɚɥɢɱɢɢ 

ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɵɯ ɮɬɨɪɢɞɨɜ (ɮɬɨɪɢɞɚ ɤɚɥɶɰɢɹ). ɋɨɞɟɪɠɚɧɢɟ ɮɬɨɪɢɞɨɜ ɜ 

ɩɥɚɡɦɟ ɤɪɨɜɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɚɜɥɹɟɬ 0,7-2,4 ɦɤɦɨɥɶ/ɥ [35]. 

 

1.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɜɨɡɪɚɫɬɧɵɯ ɢɡɦɟɧɟɧɢɣ ɷɪɢɬɪɨɰɢɬɨɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɦɵɲɟɣ 

 

ɗɪɢɬɪɨɰɢɬɵ - ɷɬɨ ɜɵɫɨɤoɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɥɟɬɤɢ, 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɟ ɤɢɫɥɨɪɨɞ ɢɡ ɥёɝɤɢɯ ɜ ɬɤɚɧɢ. ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɠɢɡɧɢ ɷɪɢɬɪɨɰɢɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 120 ɫɭɬɨɤ. Ɋɚɡɪɭɲɟɧɢɟ ɢɯ ɩɪoɢɫɯɨɞɢɬ ɜ 

ɤɥɟɬɤɚɯ ɪɟɬɢɤɭɥɨ-ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɫɢɫɬɟɦɵ. ȼ oɬɥɢɱɢɟ ɨɬ ɛɨɥɶɲɢɧɫɬɜɚ 

ɤɥɟɬɨɤ ɨɪɝɚɧɢɡɦɚ, ɭ ɷɪɢɬɪɨɰɢɬɚ ɨɬɫɭɬɫɬɜɭɸɬ ɤɥɟɬɨɱɧɨɟ ɹɞɪɨ, ɪɢɛɨɫɨɦɵ ɢ 

ɦɢɬɨɯɨɧɞɪɢɢ. 

Ƚɥɸɤɨɡɚ – ɷɬɨ ɨɫɧɨɜɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɫɭɛɫɬɪɚɬ ɷɪɢɬɪɨɰɢɬɚ ɹɜɥɹɟɬɫɹ. 

Ɉɧɚ ɩɨɫɬɭɩɚɟɬ ɢɡ ɩɥɚɡɦɵ ɤɪɨɜɢ ɩɭɬёɦ ɨɛɥɟɝɱёɧɧɨɣ ɞɢɮɮɭɡɢɢ. 

ɉɪɢɛɥɢɡɢɬɟɥɶɧɨ 90% ɝɥɸɤɨɡɵ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɷɪɢɬɪɨɰɢɬɨɦ, ɩɨɞɜɟɪɝɚɟɬɫɹ 

ɝɥɢɤɨɥɢɡɭ (ɚɧɚɷɪɨɛɧɨɦɭ ɨɤɢɫɥɟɧɢɸ) ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɦɨɥɨɱɧɨɣ ɤɢɫɥɨɬɵ 

(ɥɚɤɬɚɬɚ). Ɏɭɧɤɰɢɢ, ɝɥɢɤɨɥɢɡɚ ɜ ɷɪɢɬɪɨɰɢɬɚɯ: 

1) ɨɛɪɚɡɨɜɚɧɢɟ ȺɌɎ ɩɭɬɟɦ ɫɭɛɫɬɪɚɬɧɨɝɨ ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ ȺɌɎ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ Na+,K+-ȺɌɎɚɡɵ. Ɉɧɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɪɚɧɫɩɨɪɬ ɢɨɧɨɜ Nɚ+ ɜ ɩɥɚɡɦɭ ɤɪɨɜɢ ɢɡ ɷɪɢɬɪɨɰɢɬɨɜ, 

ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɧɚɤɨɩɥɟɧɢɟ Na+ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ 

ɮɨɪɦɵ ɤɥɟɬɤɢ (ɞɜɨɹɤɨɜɨɝɧɭɬɵɣ ɞɢɫɤ). 

2) ɨɛɪɚɡɨɜɚɧɢɟ ɇȺȾɇ ɜ ɪɟɚɤɰɢɢ ɞɟɝɢɞɪɢɪɨɜɚɧɢɹ ɝɥɢɰɟɪɚɥɶɞɟɝɢɞ-3-

ɮɨɫɮɚɬɚ. ɑɬɨ ɹɜɥɹɟɬɫɹ ɤɨɮɚɤɬɨɪɨɦ ɮɟɪɦɟɧɬɚ ɦɟɬɝɟɦɨɝɥɨɛɢɧɪɟɞɭɤɬɚɡɵ, 
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ɭɱɚɫɬɜɭɸɳɟɣ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɦɟɬɝɟɦɨɝɥɨɛɢɧɚ ɜ ɝɟɦɨɝɥɨɛɢɧ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɫɯɟɦɟ: 

 

ɗɬɨ ɩɪɟɩɹɬɫɬɜɭɟɬ ɧɚɤɨɩɥɟɧɢɸ ɦɟɬɝɟɦɨɝɥɨɛɢɧɚ ɜ ɷɪɢɬɪɨɰɢɬɚɯ. 

3) ɩɪɢ ɭɱɚɫɬɢɢ ɮɟɪɦɟɧɬɚ ɞɢɮɨɫɮɨɝɥɢɰɟɪɚɬɦɭɬɚɡɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 3-

ɮɨɫɮɨɝɥɢɰɟɪɚɬɚ ɦɟɬɚɛɨɥɢɬ ɝɥɢɤɨɥɢɡɚ 1,3-ɞɢɮɨɫɮɨɝɥɢɰɟɪɚɬ ɩɪɟɜɪɚɳɚɬɶɫɹ ɜ 

2,3-ɞɢɮɨɫɮɨɝɥɢɰɟɪɚɬ (Ɋɢɫɭɧɨɤ 1). 

 

Ɋɢɫɭɧɨɤ 1 – ɉɪɟɜɪɚɳɟɧɢɟ 3-ɮɨɫɮɨɝɥɢɰɟɪɚɬɚ ɜ 2,3-ɞɢɮɨɫɮɨɝɥɢɰɟɪɚɬ 

ɩɪɢ ɭɱɚɫɬɢɢ ɞɢɮɨɫɮɨɝɥɢɰɟɪɚɬɦɭɬɚɡɵ 

 

2,3-Ⱦɢɮɨɫɮɨɝɥɢɰɟɪɚɬ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɜ ɪɟɝɭɥɹɰɢɢ ɫɪɨɞɫɬɜɚ 

ɝɟɦɨɝɥɨɛɢɧɚ ɤ ɤɢɫɥɨɪɨɞɭ. ɉɪɢ ɝɢɩɨɤɫɢɢ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɷɪɢɬɪɨɰɢɬɚɯ 

ɩɨɜɵɲɚɟɬɫɹ. Ⱦɢɮɨɫɮɨɝɥɢɰɟɪɚɬɮɨɫɮɚɬɚɡɚ ɤɚɬɚɥɢɡɢɪɭɟɬ ɝɢɞɪɨɥɢɡ 2,3-

ɞɢɮɨɫɮɨɝɥɢɰɟɪɚɬɚ. 

ɉɪɢɛɥɢɡɢɬɟɥɶɧɨ 10% ɝɥɸɤɨɡɵ, ɩɨɬɪɟɛɥɹɸɳɟɣɫɹ ɷɪɢɬɪɨɰɢɬɚɦɢ, ɢɞɟɬ ɜ 

ɩɟɧɬɨɡɨɮɨɫɮɚɬɧɵɣ ɩɭɬɶ ɨɤɢɫɥɟɧɢɹ. ɗɬɨɬ ɩɭɬɶ ɫɥɭɠɚɬ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 

ɇȺȾɎɇ ɞɥɹ ɷɪɢɬɪɨɰɢɬɚ. ɗɬɨɬ ɤɨɮɟɪɦɟɧɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɨɤɢɫɥɟɧɧɨɝɨ ɝɥɭɬɚɬɢɨɧɚ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɧɭɸ ɮɨɪɦɭ. Ʉɥɸɱɟɜɨɣ ɮɟɪɦɟɧɬ 

ɩɟɧɬɨɡɨɮɨɫɮɚɬɧɨɝɨ ɩɭɬɢ - ɝɥɸɤɨɡɨ-6-ɮɨɫɮɚɬɞɟɝɢɞɪɨɝɟɧɚɡɵ. ȿɝɨ ɞɟɮɢɰɢɬ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɨɬɧɨɲɟɧɢɹ ɇȺȾɎɇ/ɇȺȾɎ+ ɜ ɷɪɢɬɪɨɰɢɬɚɯ, ɚ 

ɬɚɤ ɠɟ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɨɤɢɫɥɟɧɧɨɣ ɮɨɪɦɵ ɝɥɭɬɚɬɢɨɧɚ ɢ ɫɧɢɠɟɧɢɟɦ 

ɪɟɡɢcɬɟɧɬɧɨɫɬɢ ɤɥɟɬɨɤ (ɝɟɦɨɥɢɬɢɱɟɫɤɚɹ ɚɧɟɦɢɹ). 
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ȼɡɚɢɦɨɫɜɹɡɶ ɜɨɡɪɚɫɬɧɨɣ ɚɤɬɢɜɚɰɢɢ ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ 

ɞɟɣɫɬɜɢɟɦ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɷɪɢɬɪɨɰɢɬɵ, ɨɧɬɨɝɟɧɟɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɥɢɬɟɪɚɬɭɪɟ ɤɪɚɣɧɟ ɮɪɚɝɦɟɧɬɚɪɧɨ [38].  

Ɋɢɫɭɧɨɤ 2 – Ɇɟɬɚɛɨɥɢɡɦ ɷɪɢɬɪɨɰɢɬɚ 

 

1.4 Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɤɨɫɬɧɨɣ ɫɢɫɬɟɦɵ  
 

Ʉɨɫɬɧɚɹ ɫɢɫɬɟɦɚ - ɨɞɧɚ ɢɡ ɢɧɬɟɝɪɢɪɭɸɳɢɯ ɫɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɨɩɪɟɞɟɥɹɟɬ 

ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɫɟɝɨ ɨɪɝɚɧɢɡɦɚ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɝɨ 

ɛɥɚɝɨɩɨɥɭɱɢɟ. Ɉɛɴɹɫɧɹɟɬɫɹ ɷɬɨ ɬɟɦ, ɱɬɨ ɨɧɚ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚ ɢ, ɤɪɨɦɟ 

ɩɪɢɫɭɳɟɣ ɟɣ ɮɭɧɤɰɢɢ – ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɦɦɭɧɧɭɸ ɡɚɳɢɬɭ 

ɨɪɝɚɧɢɡɦɚ, ɩɨɫɤɨɥɶɤɭ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɝɟɦɨɢɦɦɭɧɨɩɨɷɡɚ. 

ȼɧɭɬɪɢɤɨɫɬɧɵɟ ɤɪɨɜɟɧɨɫɧɵɟ ɫɨɫɭɞɵ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 50% ɦɚɫɫɵ 

ɤɨɫɬɧɨɝɨ ɨɪɝɚɧɚ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɟ ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ ɞɥɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɤɥɟɬɨɱɧɵɯ ɫɬɪɭɤɬɭɪ ɷɪɢɬɪɨɢɞɧɨɝɨ ɢ ɥɢɦɮɨɢɞɧɨɝɨ 

ɪɹɞɚ. ȼ ɤɨɫɬɧɵɯ ɨɪɝɚɧɚɯ ɟɫɬɶ ɫɢɧɭɫɨɢɞɧɵɟ ɤɚɩɢɥɥɹɪɵ, ɢɯ ɫɬɚɧɤɚ ɩɨɫɬɪɨɟɧɚ 

ɢɡ ɜɵɫɨɤɨɝɨ ɷɧɞɨɬɟɥɢɹ. Ɍɨɥɶɤɨ ɭ ɧɢɯ ɩɪɨɯɨɞɹɬ ɜɫɟ ɫɤɪɵɬɵɟ ɩɪɨɰɟɫɫɵ 
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ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɬɜɨɥɨɜɵɯ ɩɨɥɢɩɨɬɟɧɬɧɵɯ ɤɥɟɬɨɤ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɱɚɥɨ ɢɦɦɭɧɨɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɬɪɭɤɬɭɪ ɨɪɝɚɧɢɡɦɚ  

Ɋɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɤɨɫɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɯɨɞɢɬ ɩɨɫɬɨɹɧɧɨ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ 

ɠɢɡɧɢ ɠɢɜɨɬɧɨɝɨ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɟɣɫɬɜɢɸ ɫɢɥ ɫɠɚɬɢɹ ɢ ɪɚɫɬɹɠɟɧɢɹ, 

ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɟɪɢɨɞ ɞɢɧɚɦɢɱɟɫɤɨɣ ɢ ɫɬɚɬɢɱɟɫɤɨɣ ɮɚɡ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ 

ɞɜɢɠɟɧɢɹ. Ⱦɟɦɢɧɟɪɚɥɢɡɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɨɬɫɭɬɫɬɜɭɟɬ ɞɟɣɫɬɜɢɟ 

ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɫɬɧɵɣ ɨɪɝɚɧ. Ⱥ ɭɫɢɥɟɧɢɟ ɞɜɢɝɚɬɟɥɶɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ, ɧɚɩɪɨɬɢɜ, ɩɪɢɜɨɞɢɬ ɤ ɨɩɬɢɦɢɡɚɰɢɢ ɟɝɨ ɮɭɧɤɰɢɣ.  

ɉɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɤɨɫɬɧɵɯ ɨɪɝɚɧɚɯ – ɷɬɨ ɩɨɫɬɨɹɧɧɨɟ 

ɪɚɡɪɭɲɟɧɢɟ ɢ ɜɨɡɨɛɧɨɜɥɟɧɢɟ (ɪɟɡɨɪɛɰɢɢ ɢ ɪɟɝɟɧɟɪɚɰɢɢ) ɢɥɢ ɪɚɡɪɭɲɟɧɢɟ 

ɫɬɚɪɵɯ ɫɬɪɭɤɬɭɪ ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɜ ɧɨɜɵɟ, ɨɬɜɟɱɚɸɳɢɟ ɭɫɥɨɜɢɹɦ 

ɞɟɣɫɬɜɭɸɳɢɯ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ. Ɉɞɧɚɤɨ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟ ɬɨɥɶɤɨ 

ɩɪɨɱɧɨɫɬɶ ɢ ɥɟɝɤɨɫɬɶ ɤɨɫɬɧɵɯ ɨɪɝɚɧɨɜ, ɧɨ ɢ ɩɪɢɜɟɥɢ ɤ ɭɱɚɫɬɢɸ ɤɨɫɬɧɨɣ 

ɫɢɫɬɟɦɵ ɜ ɨɛɦɟɧɟ ɜɟɳɟɫɬɜ, ɝɟɦɨɢɦɦɭɧɨɩɨɟɡɟ, ɝɨɦɟɨɫɬɚɡɟ ɢ ɱɚɫɬɢɱɧɨ ɜ ɤɪɨɜɨ 

– ɥɢɦɮɨɨɛɪɚɳɟɧɢɢ ɢ ɢɦɩɭɥɶɫɚɰɢɢ ɦɨɡɝɚ. 

ɉɨɷɬɨɦɭ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɤɨɫɬɧɭɸ ɫɢɫɬɟɦɭ 

ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɮɚɤɬɨɪɨɦ ɢ ɫɬɢɦɭɥɹɬɨɪɨɦ, ɤɨɬɨɪɵɟ ɤɪɨɦɟ ɨɫɧɨɜɧɨɣ, 

ɮɭɧɤɰɢɢ ɞɜɢɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɜ ɧɟɣ ɤɪɨɜɟɬɜɨɪɧɭɸ, ɬɪɨɮɢɱɟɫɤɭɸ ɢ 

ɮɭɧɤɰɢɢ ɨɛɦɟɧɧɭɸ ɜɟɳɟɫɬɜ ɢ ɢɦɦɭɧɧɨɣ ɡɚɳɢɬɵ. 

Ʉɨɫɬɧɵɣ ɨɪɝɚɧ – ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɢ ɩɨɥɢɦɨɪɮɨɥɨɝɢɱɧɵɣ. Ɉɧ 

ɜɤɥɸɱɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɪɚɡɧɵɯ ɩɨ ɩɪɨɢɫɯɨɠɞɟɧɢɸ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ 

ɧɚɡɧɚɱɟɧɢɟɦ ɤɨɦɩɨɧɟɧɬɨɜ: ɤɨɫɬɧɚɹ ɬɤɚɧɶ (ɤɨɦɩɚɤɬɧɚɹ ɢ ɝɭɛɱɚɬɚɹ), ɤɨɫɬɧɵɣ 

ɦɨɡɝ (ɨɫɬɟɨɛɥɚɫɬɢɱɧɢɣ, ɤɪɚɫɧɵɣ ɢ ɠɟɥɬɵɣ), ɝɢɚɥɢɧɨɜɵɟ ɯɪɹɳɢ (ɫɭɫɬɚɜɧɵɟ ɢ 

ɦɟɬɚɮɢɡɚɪɧɵɟ), ɧɚɞɤɨɫɬɧɢɰɚ, ɷɧɞɨɫɬ, ɤɪɨɜɟɧɨɫɧɵɟ ɫɨɫɭɞɵ ɢ ɧɟɪɜɵ 

ɋɤɟɥɟɬ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɨɫɬɧɵɣ ɢ ɩɪɨɰɟɧɬ 

ɯɪɹɳɟɜɨɣ ɬɤɚɧɢ ɜ ɧɟɦ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥ. Ɉɞɧɚɤɨ ɯɪɹɳ ɢ ɤɨɫɬɶ - ɷɬɨ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɤɚɧɟɣ ɢ ɜɨɡɧɢɤɚɸɬ ɢɡ 

ɦɟɡɟɧɯɢɦɵ. Ɉɧɢ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɩɪɢɪɨɞɟ, ɫɩɨɫɨɛɭ ɨɛɪɚɡɨɜɚɧɢɹ 

ɢ ɩɨɥɨɠɟɧɢɸ.  
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ɏɪɹɳ - ɩɨɥɭɩɪɨɡɪɚɱɧɵɣ ɫɬɟɤɥɨɜɢɞɧɵɣ ɦɚɬɟɪɢɚɥ, ɝɢɛɤɢɣ ɢ ɷɥɚɫɬɢɱɧɵɣ. 

Ɉɫɧɨɜɧɨɟ ɜɟɳɟɫɬɜɨɯɪɹɳɚ – ɦɚɬɪɢɤɫ – ɷɬɨ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 

ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɣ ɩɨɥɢɫɚɯɚɪɢɞ (ɯɨɧɞɪɨɦɭɤɨɩɪɨɬɟɢɧ), ɨɛɪɚɡɭɟɳɢɣ ɩɥɨɬɧɵɣ 

ɝɟɥɶ ɢ ɫɨɞɟɪɠɚɳɢɣ ɫɟɬɶ ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɵɯ ɜɨɥɨɤɨɧ. ȼ ɩɨɥɨɫɬɹɯ 

ɫɨɞɟɪɠɢɬ ɯɨɧɞɪɨɰɢɬɵ – ɨɤɪɭɝɥɵɟ, ɥɢɲɟɧɧɵɟ ɜɟɬɜɹɳɢɯɫɹ ɨɬɪɨɫɬɤɨɜ ɤɥɟɬɤɢ. 

Ɉɧɢ ɢɡɨɥɢɪɨɜɚɧɵ ɜɧɭɬɪɢ ɦɚɬɪɢɤɫɚ. ȼ ɯɪɹɳɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ 

ɤɪɨɜɟɧɨɫɧɵɟ ɫɨɫɭɞɵ; ɩɨɷɬɨɦɭ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɞɥɹ ɤɥɟɬɨɤ ɞɨɥɠɧɵ 

ɞɨɫɬɢɝɚɬɶ ɢɯ ɩɭɬɟɦ ɞɢɮɮɭɡɢɢ ɱɟɪɟɡ ɨɫɧɨɜɧɨɟ ɜɟɳɟɫɬɜɨ. ɇɚɪɭɠɧɚɹ ɯɪɹɳɟɜɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɚ ɫɥɨɟɦ ɩɥɨɬɧɨɣ, ɫɨɞɟɪɠɚɳɟɣ ɤɥɟɬɤɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ 

ɬɤɚɧɶɸ – ɧɚɞɯɪɹɳɧɢɰɟɣ . 

ɏɪɹɳɟɜɨɣ ɬɤɚɧɢ ɦɧɨɝɨ ɭ ɡɚɪɨɞɵɲɟɣ, ɬɚɤ ɤɚɤ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɡɨɧɚɯ 

ɤɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɩɪɨɞɨɥɠɚɸɬ ɪɨɫɬ. ɍ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ ɯɪɹɳ ɫɨɯɪɚɧɹɟɬɫɹ ɬɚɦ, 

ɝɞɟ ɧɭɠɧɚ ɝɢɛɤɨɫɬɶ ɢ ɩɨɞɚɬɥɢɜɨɫɬɶ ɦɚɬɟɪɢɚɥɚ — ɷɬɨ ɫɭɫɬɚɜɧɵɟ ɝɨɥɨɜɤɢ, 

ɦɟɫɬɚ ɤɪɟɩɥɟɧɢɹ ɫɜɹɡɨɤ ɢ ɫɭɯɨɠɢɥɢɣ; ɝɪɭɞɧɵɟ ɨɬɞɟɥɵ ɪɟɛɟɪ, ɭɲɧɵɟ 

ɪɚɤɨɜɢɧɵ  ɢ ɦɟɠɩɨɡɜɨɧɨɱɧɵɟ ɞɢɫɤɢ. 

ȼɨ ɜɡɪɨɫɥɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɫɤɟɥɟɬɟ ɭ ɦɵɲɟɣ ɩɪɟɨɛɥɚɞɚɟɬ ɤɨɫɬɶ.  

Ɉɫɧɨɜɧɨɣ ɨɛɴɟɦ ɤɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɦɟɠɤɥɟɬɨɱɧɨɝɨ ɜɟɳɟɫɬɜɚ –  ɤɨɫɬɧɨɝɨ 

ɦɚɬɪɢɤɫɚ – ɬɜɟɪɞɨɝɨ ɧɟɩɪɨɡɪɚɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɩɪɨɧɢɡɚɧ ɫɟɬɶɸ 

ɤɨɥɥɚɝɟɧɨɜɵɯ ɜɨɥɨɤɨɧ. Ɇɟɠɞɭ ɷɬɢɦɢ ɜɨɥɨɤɧɚɦɢ ɨɬɤɥɚɞɵɜɚɟɬɫɹ 

ɝɢɞɪɨɨɤɫɢɚɩɚɬɢɬ (ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɮɨɫɮɚɬɚ ɤɚɥɶɰɢɹ) ɚ ɬɚɤ ɠɟ, ɜ ɦɟɧɶɲɟɣ 

ɫɬɟɩɟɧɢ, ɤɚɪɛɨɧɚɬ ɢ ɫɭɥɶɮɚɬ ɤɚɥɶɰɢɹ. ɉɪɨɱɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɞɨɥɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɩɪɨɩɢɬɵɜɚɸɬ ɤɨɫɬɧɭɸ ɬɤɚɧɶ. Ʉɨɫɬɢ, ɤɨɬɨɪɵɟ 

ɜɵɞɟɪɠɢɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ 

ɩɪɨɱɧɵɦɢ. Ʉɨɫɬɢ ɦɨɥɨɞɵɯ ɦɵɲɟɣ ɦɚɥɨ ɦɢɧɟɪɚɥɢɡɨɜɚɧɵ ɤɨɫɬɢ. Ɉɧɢ 

ɨɬɥɢɱɚɸɬɫɹ ɝɢɛɤɨɫɬɶɸ ɢ ɦɹɝɤɨɫɬɶɸ. 
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Ɋɢɫɭɧɨɤ 3 - ɋɯɟɦɚ ɫɬɪɨɟɧɢɹ ɝɢɚɥɢɧɨɜɨɝɨ ɯɪɹɳɚ, ɩɨɤɪɵɬɨɝɨ 

ɧɚɞɯɪɹɳɧɢɰɟɣ: 

1 - ɜɨɥɨɤɧɢɫɬɵɣ ɫɥɨɣ ɧɚɞɯɪɹɳɧɢɰɵ; 2 - ɤɥɟɬɨɱɧɵɣ ɫɥɨɣ ɧɚɞɯɪɹɳɧɢɰɵ; 

3 - ɦɨɥɨɞɵɟ ɯɨɧɞɪɨɰɢɬɵ; 4 - ɯɨɧɞɪɨɰɢɬ ɜ ɥɚɤɭɧɟ; 5 - ɦɟɠɤɥɟɬɨɱɧɨɟ ɜɟɳɟɫɬɜɨ 

(ɯɪɹɳɟɜɨɣ ɦɚɬɪɢɤɫ); 6 - ɢɧɬɟɪɫɬɢɰɢɚɥɶɧɵɣ ɪɨɫɬ; 7 - ɢɡɨɝɟɧɧɵɟ ɝɪɭɩɩɵ 

ɯɨɧɞɪɨɰɢɬɨɜ (ɡɪɟɥɵɟ ɯɪɹɳɟɜɵɟ ɤɥɟɬɤɢ). 

 

ȼ ɦɟɠɤɥɟɬɨɱɧɨɦ ɜɟɳɟɫɬɜɟ ɧɚɯɨɞɹɬɫɹ ɤɨɫɬɧɵɟ ɤɥɟɬɤɢ — ɨɫɬɟɨɰɢɬɵ. 

Ɉɫɬɟɨɰɢɬɵ ɢ ɥɚɤɭɧɵ ɜ ɤɨɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɨɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɢɦɟɸɬ ɮɨɪɦɭ 

ɡɜɟɡɞɱɚɬɭɸ ɢ ɧɟɩɪɚɜɢɥɶɧɭɸ. Ⱦɥɹ ɪɚɧɧɢɯ ɨɫɬɟɨɰɢɬɨɜ ɯɚɪɚɤɬɟɪɧɵ ɞɥɢɧɧɵɟ ɢ 

ɜɟɬɜɹɳɢɟɫɹ ɨɬɪɨɫɬɤɢ, ɬɹɧɭɳɢɟɫɹ ɨɬ ɥɚɤɭɧ ɜɨ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨ ɭɡɤɢɦ 

ɤɚɧɚɥɶɰɚɦ, ɤɨɬɨɪɵɟ ɞɨɫɬɢɝɚɸɬ ɫɨɫɟɞɧɢɯ ɥɚɤɭɧ. ɉɨɡɞɧɟɟ ɷɬɢ ɨɬɪɨɫɬɤɢ ɦɨɝɭɬ 

ɜɬɹɝɢɜɚɬɶɫɹ, ɨɞɧɚɤɨ ɤɚɧɚɥɶɰɵ ɨɫɬɚɸɬɫɹ. Ʉɨɫɬɧɵɣ ɦɚɬɪɢɤɫ ɹɜɥɹɟɬɫɹ 

ɧɟɩɪɨɧɢɰɚɟɦɵɦ ɞɥɹ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɤɢɫɥɨɪɨɞɚ. Ɉɧɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɤ 

ɤɨɫɬɧɵɦ ɤɥɟɬɤɚɦ ɩɨ ɤɪɨɜɟɧɨɫɧɵɦ ɫɨɫɭɞɚɦ. 

ɇɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɫɬɢ ɩɨɤɪɵɬɚ ɧɚɞɤɨɫɬɧɢɰɟɣ. ɗɬɨ ɬɨɧɤɚɹ ɢ 

ɩɥɨɬɧɚɹ ɜɨɥɨɤɧɢɫɬɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɚɹ ɨɛɨɥɨɱɤɚ. Ʉɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ 

ɝɥɭɛɨɤɚɹ ɱɚɫɬɶ ɧɚɞɤɨɫɬɧɢɰɵ ɞɚɟɬ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɤɥɟɬɤɢ ɩɨɜɪɟɠɞɟɧɧɨɣ 

ɤɨɫɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɸɬ ɩɚɪɚɥɥɟɥɶɧɵɟ ɤɨɫɬɧɵɟ ɩɥɚɫɬɢɧɤɢ. 

ɉɨ ɦɟɪɟ ɪɨɫɬɚ ɤɨɫɬɢ ɧɚɞɤɨɫɬɧɢɰɚ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɧɟɣ ɩɭɱɤɚɦɢ ɲɚɪɩɟɟɜɵɯ 

ɜɨɥɨɤɨɧ, ɜɧɟɞɪɹɸɳɢɯɫɹ ɜ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɫɬɢ. ɉɨ ɤɪɨɲɟɱɧɵɦ ɮɨɥɶɤɦɚɧɨɜɵɦ 

ɤɚɧɚɥɚɦ ɜ ɧɚɞɤɨɫɬɧɢɰɟ ɩɪɨɯɨɞɹɬ ɤɪɨɜɟɧɨɫɧɵɟ ɫɨɫɭɞɵ ɢ ɧɟɪɜɵ. Ɉɧɢ ɜɟɬɜɹɬɫɹ 

ɜɧɭɬɪɢ ɤɨɫɬɢ ɩɨ ɝɚɜɟɪɫɨɜɵɦ ɤɚɧɚɥɚɦ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɞ ɪɚɡɧɵɦɢ 
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ɭɝɥɚɦɢ. ɇɚɞɤɨɫɬɧɢɰɚ ɨɬɫɭɬɫɬɜɭɟɬ ɧɚ ɪɚɫɬɭɳɢɯ ɭɱɚɫɬɤɚɯ ɤɨɫɬɟɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ 

ɯɪɹɳɚ ɢ ɧɚ ɤɨɧɰɚɯ ɬɪɭɛɱɚɬɵɯ ɤɨɫɬɟɣ.  

 

 

Ɋɢɫɭɧɨɤ 4 - ɋɯɟɦɚ ɫɬɪɨɟɧɢɹ ɤɨɫɬɧɵɯ ɤɥɟɬɨɤ. 

Ⱥ - ɫɬɪɨɟɧɢɟ ɨɫɬɟɨɛɥɚɫɬɚ: 1 - ɹɞɪɨ; 2 - ɰɢɬɨɩɥɚɡɦɚ; 3 - ɨɫɬɟɨɢɞ; 4 - 

ɪɚɡɜɢɬɚɹ ɡɟɪɧɢɫɬɚɹ ɷɧɞɨɩɥɚɡɦɚɬɢɱɟɫɤɚɹ ɫɟɬɶ; Ȼ - ɫɬɪɨɟɧɢɟ ɨɫɬɟɨɰɢɬɚ: 1 - 

ɨɬɪɨɫɬɤɢ ɨɫɬɟɨɰɢɬɚ; 2 - ɷɧɞɨɩɥɚɡɦɚɬɢɱɟɫɤɚɹ ɫɟɬɶ; 3 - ɹɞɪɨ; 4 - ɜɧɭɬɪɟɧɧɢɣ 

ɫɟɬɱɚɬɵɣ ɚɩɩɚɪɚɬ; 5 - ɦɢɬɨɯɨɧɞɪɢɹ; 6 - ɨɫɬɟɨɢɞɧɨɟ (ɧɟɨɛɵɡɜɟɫɬɜɥɟɧɧɨɟ) 

ɜɟɳɟɫɬɜɨ ɤɨɫɬɢ ɩɨ ɤɪɚɹɦ ɥɚɤɭɧɵ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɨɫɬɟɨɰɢɬ. 

 

 

ɏɪɹɳ ɧɚ ɫɪɟɡɟ ɜɵɝɥɹɞɢɬ ɞɨɫɬɚɬɨɱɧɨ ɨɞɧɨɪɨɞɧɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɨɫɬɢ. Ɉɧɚ 

ɢɦɟɟɬ ɫɥɨɠɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɫɬɪɨɟɧɢɟ. Ȼɨɥɶɲɢɧɫɬɜɨ ɭɱɚɫɬɤɨɜ ɫɤɟɥɟɬɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɨɫɨɛɟɧɧɨ ɧɚɪɭɠɧɵɟ ɫɥɨɢ, ɫɨɫɬɨɹɬ ɢɡ ɤɨɦɩɚɤɬɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ. 

Ɉɛɵɱɧɨ ɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɥɨɬɧɨ ɧɚɥɟɝɚɸɳɢɯ ɞɪɭɝ ɧɚ ɞɪɭɝɚ 

ɤɨɫɬɧɵɯ ɩɥɚɫɬɢɧɨɤ. ɍ ɬɪɭɛɱɚɬɵɯ ɤɨɫɬɟɣ ɷɬɨ ɜɵɪɚɠɟɧɨ ɧɚɢɛɨɥɟɟ ɨɬɱɟɬɥɢɜɨ ɭ 

ɬɪɭɛɱɚɬɵɯ ɤɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɧɟɫɭɬ ɧɚɢɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ. ɂɯ ɫɬɟɧɤɢ 

ɜɵɫɬɪɨɟɧɵ ɨɫɬɟɨɧɚɦɢ - ɜɨɥɨɠɟɧɧɵɯ ɨɞɧɚ ɜ ɞɪɭɝɭɸ ɤɨɫɬɧɵɯ ɬɪɭɛɨɱɟɤ, 

ɤɨɬɨɪɵɟ ɫɤɪɟɩɥɟɧɵ ɩɥɨɬɧɵɦɢ ɩɭɱɤɚɦɢ ɤɨɥɥɚɝɟɧɨɜɵɯ ɮɢɛɪɢɥɥ. Ɇɟɠɞɭ ɷɬɢɦɢ 

ɮɢɛɪɢɥɥɚɦɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɤɨɫɬɧɵɟ ɤɥɟɬɤɢ, ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɨɫɬɟɨɧɚ, 

ɜ ɝɚɜɟɪɫɨɜɨɦ ɤɚɧɚɥɟ, ɩɪɨɯɨɞɢɬ ɧɟɪɜ ɢ ɤɪɨɜɟɧɨɫɧɵɣ ɫɨɫɭɞ. ȼɫɬɚɜɨɱɧɵɟ 
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ɤɨɫɬɧɵɟ ɩɥɚɫɬɢɧɤɢ ɡɚɩɨɥɧɹɸɬ ɩɪɨɦɟɠɭɬɤɢ ɦɟɠɞɭ ɨɫɬɟɨɧɚɦɢ. Ȼɥɚɝɨɞɚɪɹ 

ɬɚɤɨɦɭ ɫɬɪɨɟɧɢɸ ɤɨɫɬɶ ɢɦɟɟɬ ɧɟɛɨɥɶɲɨɣ ɜɟɫ ɢ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ. 

 

 

Ɋɢɫɭɧɨɤ 5 - ɋɯɟɦɚ ɫɬɪɨɟɧɢɹ ɬɪɭɛɱɚɬɨɣ ɤɨɫɬɢ: 

1 - ɧɚɞɤɨɫɬɧɢɰɚ; 2 - ɤɨɦɩɚɤɬɧɨɟ ɜɟɳɟɫɬɜɨ ɤɨɫɬɢ; 3 - ɫɥɨɣ ɧɚɪɭɠɧɵɯ 

ɨɤɪɭɠɚɸɳɢɯ ɩɥɚɫɬɢɧɨɤ; 4 - ɨɫɬɟɨɧɵ; 5 - ɫɥɨɣ ɜɧɭɬɪɟɧɧɢɯ ɨɤɪɭɠɚɸɳɢɯ 

ɩɥɚɫɬɢɧɨɤ; 6 - ɤɨɫɬɧɨɦɨɡɝɨɜɚɹ ɩɨɥɨɫɬɶ; 7 - ɤɨɫɬɧɵɟ ɛɚɥɨɱɤɢ ɝɭɛɱɚɬɨɣ ɤɨɫɬɢ. 

 

ɋɟɪɞɰɟɜɢɧɚ ɤɨɪɨɬɤɢɯ ɢ ɩɥɨɫɤɢɯ ɤɨɫɬɟɣ, ɫɭɫɬɚɜɧɵɟ ɤɨɧɰɵ ɬɪɭɛɱɚɬɵɯ 

ɤɨɫɬɟɣ ɜɵɫɬɪɨɟɧɵ ɢɡ ɝɭɛɱɚɬɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ. ɗɬɚ ɬɤɚɧɶ ɫɨɞɟɪɠɢɬ ɤɚɪɤɚɫ ɢɡ 

ɬɪɚɛɟɤɭɥ - ɤɨɫɬɧɵɯ ɛɚɥɨɱɟɤ. Ɉɧɢ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɜɞɨɥɶ ɥɢɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɜ 

ɤɨɫɬɢ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɩɪɨɱɧɨɫɬɶ. ɉɨɫɥɟ ɩɨɜɪɟɠɞɟɧɢɹ 

(ɩɟɪɟɥɨɦɚ ɤɨɫɬɢ) ɫ ɧɟɩɪɚɜɢɥɶɧɵɦ ɫɪɚɫɬɚɧɢɟɦ ɜɫɹ ɫɢɫɬɟɦɚ ɤɨɫɬɧɵɯ 

ɩɟɪɟɦɵɱɟɤ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɨɪɢɟɧɬɢɪɭɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɥɭɱɲɟ 

ɫɥɭɠɢɬɶ ɩɪɢ ɧɚɝɪɭɡɤɚɯ. Ɍɚɤ, ɝɭɛɱɚɬɚɹ ɤɨɫɬɧɚɹ ɬɤɚɧɶ ɮɨɪɦɢɪɭɟɬ ɤɪɟɩɤɭɸ ɢ 

ɥɟɝɤɭɸ ɢ ɷɤɨɧɨɦɢɱɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɬɨɪɚɹ ɜɵɞɟɪɠɢɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɧɚɝɪɭɡɤɢ. 

Ʉɪɚɫɧɵɣ ɤɨɫɬɧɵɣ ɦɨɡɝ - ɨɫɧɨɜɧɨɣ ɨɛɴɟɦ ɝɭɛɱɚɬɨɣ ɤɨɫɬɢ, ɤɨɬɨɪɵɣ 

ɜɵɪɚɛɚɬɵɜɚɟɬ ɤɪɨɜɹɧɵɟ ɤɥɟɬɤɢ. ȼ ɫɪɟɞɧɢɯ ɱɚɫɬɹɯ ɬɪɭɛɱɚɬɵɯ ɤɨɫɬɟɣ, ɜ 

ɩɨɥɨɫɬɹɯ, ɫɨɞɟɪɠɢɬɫɹ ɠɟɥɬɵɣ ɤɨɫɬɧɵɣ ɦɨɡɝ - ɞɟɩɨ ɠɢɪɚ. ɉɨɫɥɟ ɛɨɥɶɲɢɯ 

ɤɪɨɜɨɩɨɬɟɪɶ ɜɦɟɫɬɨ ɠɟɥɬɨɝɨ ɦɨɡɝɚ ɦɨɠɟɬ ɫɨɡɞɚɜɚɬɶɫɹ ɤɪɚɫɧɵɣ ɤɨɫɬɧɵɣ ɦɨɡɝ. 
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ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɠɢɡɧɢ ɤɨɫɬɢ ɧɟɩɪɟɪɵɜɧɨ ɩɟɪɟɫɬɪɚɢɜɚɸɬɫɹ ɩɭɬɟɦ 

ɪɟɡɨɪɛɰɢɢ ɫɬɚɪɨɝɨ ɤɨɫɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɨɬɥɨɠɟɧɢɹ ɧɨɜɨɝɨ. Ɉɫɬɟɨɤɥɚɫɬɵ - 

ɦɧɨɝɨɹɞɟɪɧɵɟ ɤɥɟɬɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɦɟɫɬɚɯ ɪɟɡɨɪɛɰɢɢ. Ɉɧɢ ɩɪɨɢɫɯɨɞɹɬ ɢɡ 

ɦɨɧɨɰɢɬɨɜ ɢ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜ ɪɚɫɫɚɫɵɜɚɧɢɢ ɤɨɫɬɢ. ɉɨɫɥɟ ɪɚɡɪɭɲɟɧɢɹ 

ɤɨɫɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɷɬɨɦ ɦɟɫɬɟ ɮɨɪɦɢɪɭɸɬɫɹ ɝɚɜɟɪɫɨɜɵ ɤɚɧɚɥɵ, ɡɚɬɟɦ ɜ 

ɬɨɥɳɟ ɢɯ ɫɬɟɧɨɤ ɤɨɫɬɶ ɡɚɧɨɜɨ ɮɨɪɦɢɪɭɟɬɫɹ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɦɢ ɫɥɨɹɦɢ. Ɋɚɧɟɟ 

ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɨɫɬɚɬɤɢ ɤɨɫɬɧɵɯ ɫɥɨɟɜ, ɤɨɬɨɪɵɟ ɨɫɬɚɥɢɫɶ ɧɟ ɪɚɡɪɭɲɟɧɵ 

ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɧɨɜɵɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɚɜɟɪɫɨɜɵɯ ɫɢɫɬɟɦ, ɨɛɪɚɡɭɸɬ 

ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɫɢɫɬɟɦɭ. Ȼɨɥɟɟ ɬɨɝɨ, ɤɨɫɬɧɚɹ ɬɤɚɧɶ ɫɥɭɠɢɬ ɨɫɧɨɜɧɵɦ ɞɟɩɨ 

ɤɚɥɶɰɢɹ ɢ ɮɨɫɮɨɪɚ (ɜ ɜɢɞɟ ɮɨɫɮɚɬɚ) - ɷɥɟɦɟɧɬɨɜ, ɢɝɪɚɸɳɢɯ ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ 

ɜ ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɨɪɝɚɧɢɡɦɚ [39]. 

ȼɫɥɟɞɫɬɜɢɟ ɚɤɬɢɜɧɨɫɬɢ ɦɟɡɟɧɯɢɦɧɵɯ ɤɥɟɬɨɤ ɜɨɡɧɢɤɚɟɬ ɤɨɫɬɧɚɹ ɬɤɚɧɶ 

ɜɨɡɧɢɤɚɟɬ.  ɗɬɢ ɤɥɟɬɤɢ ɫɬɚɧɨɜɹɬɫɹ ɨɫɬɟɨɛɥɚɫɬɚɦɢ ɢ ɞɚɥɟɟ ɮɨɪɦɢɪɭɸɬ ɜɨɤɪɭɝ 

ɫɟɛɹ ɲɢɪɨɤɢɣ ɫɥɨɣ ɦɚɬɪɢɤɫɚ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɦɧɨɠɟɫɬɜɨ ɜɨɥɨɤɨɧ. 

Ⱦɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨɟ ɨɬɥɨɠɟɧɢɟ ɫɨɥɟɣ ɤɚɥɶɰɢɹ ɜ ɦɟɠɤɥɟɬɨɱɧɨɦ ɦɚɬɪɢɤɫɟ 

ɡɚɜɟɪɲɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɫɬɢ. Ⱥ ɨɫɬɟɨɛɥɚɫɬɵ, ɜɵɩɨɥɧɢɜ ɫɜɨɸ ɝɥɚɜɧɭɸ 

ɮɭɧɤɰɢɸ, ɫɬɚɧɨɜɹɬɫɹ ɨɫɬɟɨɰɢɬɚɦɢ. Ʉɨɫɬɢ ɦɵɲɟɣ ɜ ɨɫɧɨɜɧɨɦ ɹɜɥɹɸɬɫɹ 

ɡɚɦɟɳɚɸɳɢɦɢ, ɢɥɢ ɷɧɞɨɯɨɧɞɪɚɥɶɧɵɦɢ. ȼ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɤɪɨɜɧɵɟ ɢ ɦɟɦɛɪɚɧɧɵɟ ɤɨɫɬɢ. 

ɉɨɫɬɟɩɟɧɧɨɟ ɡɚɦɟɳɟɧɢɟ ɯɪɹɳɟɜɨɣ ɬɤɚɧɢ ɤɨɫɬɧɵɦ ɨɪɝɚɧɨɦ, 

ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɜɡɪɨɫɥɨɣ ɨɫɨɛɢ – ɷɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɧɞɨɯɨɧɞɪɚɥɶɧɨɣ 

ɤɨɫɬɢ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɤɨɫɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɛɵɱɧɨ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ 

ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɫɧɚɪɭɠɢ ɨɬ ɡɚɪɨɞɵɲɟɜɨɝɨ ɯɪɹɳɚ. ɇɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ 

ɜ ɞɥɢɧɧɵɯ ɬɪɭɛɱɚɬɵɯ ɤɨɫɬɹɯ ɤɨɧɟɱɧɨɫɬɟɣ ɯɪɹɳ ɩɪɢɧɢɦɚɟɬ ɨɤɨɧɱɚɬɟɥɶɧɭɸ 

ɮɨɪɦɭ ɜɡɪɨɫɥɨɣ ɤɨɫɬɢ, ɢɦɟɸɳɢɣ ɤɪɚɣɧɟ ɦɚɥɵɟ ɪɚɡɦɟɪɵ. Ɂɚɬɟɦ ɯɪɹɳ 

ɩɪɟɬɟɪɩɟɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɢ ɩɟɪɟɪɨɠɞɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɫɟɪɟɞɢɧɵ ɞɥɢɧɵ: 

ɯɨɧɞɪɨɰɢɬɵ ɧɚɛɭɯɚɸɬ, ɡɚɬɟɦ ɜɵɫɬɪɚɢɜɚɸɬɫɹ ɜ ɩɪɨɞɨɥɶɧɵɟ ɫɬɨɥɛɢɤɢ, ɚ 

ɦɚɬɟɪɢɚɥ ɦɟɠ ɧɢɦɢ ɨɛɵɡɜɟɫɬɜɥɹɟɬɫɹ, ɡɚɬɟɦ ɯɪɹɳɟɜɵɟ ɤɥɟɬɤɢ ɩɨɝɢɛɚɸɬ. 

Ɋɚɡɪɭɲɟɧɢɟ ɯɪɹɳɚ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɤɪɨɜɟɧɨɫɧɵɟ ɫɨɫɭɞɵ ɜɧɟɞɪɹɸɬɫɹ ɜ 
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ɯɪɹɳ ɫ ɩɨɜɟɪɯɧɨɫɬɢ. Ɉɫɬɟɨɛɥɚɫɬɵ, ɤɨɬɨɪɵɟ ɩɪɨɧɢɤɚɸɬ ɫ ɤɪɨɜɟɧɨɫɧɵɦɢ 

ɫɨɫɭɞɚɦɢ, ɨɬɤɥɚɞɵɜɚɸɬ ɤɨɫɬɶ ɧɚ ɦɟɫɬɟ ɪɚɡɪɭɲɟɧɢɹ ɯɪɹɳɚ. Ɉɤɨɫɬɟɧɟɧɢɟ 

ɩɪɨɢɱɫɯɨɞɢɬ ɨɬ ɰɟɧɬɪɚ ɤ ɨɛɨɢɦ ɤɨɧɰɚɦ ɷɥɟɦɟɧɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 6 - ɋɪɟɡ ɱɚɫɬɢ ɦɟɬɚɩɨɞɢɹ ɡɚɪɨɞɵɲɚ ɦɵɲɢ ɫ ɩɪɨɰɟɫɫɨɦ 

ɨɤɨɫɬɟɧɟɧɢɹ ɫɬɟɪɠɧɹ (ɤɨɫɬɶ ɩɨɤɚɡɚɧɚ ɱɟɪɧɵɦ).  

 

Ɂɚɦɟɳɟɧɢɟ ɯɪɹɳɚ ɛɵɥɨ ɛɵ ɡɚɜɟɪɲɟɧɨ ɜ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ, ɟɫɥɢ ɛɵ ɯɪɹɳ 

ɧɟ ɪɨɫ, ɨɞɧɚɤɨ ɩɨɥɭɱɢɥɫɹ ɛɵ ɩɨɥɧɨɫɬɶɸ ɨɤɨɫɬɟɧɟɜɲɢɣ ɷɥɟɦɟɧɬ ɦɚɥɟɧɶɤɨɝɨ 

ɪɚɡɦɟɪɚ. ɏɪɹɳ ɪɚɫɬɟɬ ɫ ɞɜɭɯ ɤɨɧɰɨɜ ɫ ɬɨɣ ɠɟ ɫɤɨɪɨɫɬɶɸ, ɱɬɨ ɢ ɪɚɡɪɭɲɚɟɬɫɹ ɜ 

ɰɟɧɬɪɟ, ɩɨɷɬɨɦɭ ɩɨɥɧɨɫɬɶɸ ɨɤɨɫɬɟɧɟɜɲɢɣ ɷɥɟɦɟɧɬ ɧɟ ɩɨɥɭɱɚɟɬɫɹ. Ɂɚ ɯɪɹɳɟɦ 

ɩɨɫɬɨɹɧɧɨ ɫɥɟɞɭɸɬ ɨɫɬɟɨɛɥɚɫɬɵ, ɢɧɨɝɞɚ ɨɤɨɫɬɟɧɟɧɢɹ ɧɢɤɨɝɞɚ ɢ ɧɟ ɞɨɝɨɧɹɟɬ 

ɯɪɹɳ ɫ ɨɛɨɢɯ ɤɨɧɰɨɜ ɷɥɟɦɟɧɬɚ. Ʉɨɝɞɚ ɤɨɫɬɶ ɩɨɥɧɨɫɬɶɸ ɨɤɨɫɬɟɧɟɜɚɟɬ, ɬɨ ɪɨɫɬ 

ɩɪɟɤɪɚɳɚɟɬɫɹ, ɩɨɬɨɦɭ ɱɬɨ ɜɧɭɬɪɟɧɧɢɟ ɫɤɟɥɟɬɧɵɟ ɷɥɟɦɟɧɬɵ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ 

ɫɨɱɥɟɧɹɸɬɫɹ ɫ ɫɨɫɟɞɧɢɦɢ. Ʉɨɝɞɚ ɤɨɫɬɶ ɩɨɥɧɨɫɬɶɸ ɨɤɨɫɬɟɧɟɜɚɟɬ, ɬɨ ɪɨɫɬ 

ɩɪɟɤɪɚɳɚɟɬɫɹ, ɩɨɬɨɦɭ ɱɬɨ ɜɧɭɬɪɟɧɧɢɟ ɫɤɟɥɟɬɧɵɟ ɷɥɟɦɟɧɬɵ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ 

ɫɨɱɥɟɧɹɸɬɫɹ ɫ ɫɨɫɟɞɧɢɦɢ. Ⱦɨɛɚɜɢɬɶ ɤɨɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɨɱɥɟɧɨɜɧɵɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɡ ɜɪɟɞɚ ɞɥɹ ɫɭɫɬɚɜɨɜ ɧɟɥɶɡɹ [39]. 

ɍ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɭ ɦɵɲɟɣ ɢɦɟɸɬɫɹ ɞɨɛɚɜɨɱɧɵɟ 

ɰɟɧɬɪɵ ɨɤɨɫɬɟɧɟɧɢɹ. ɋɬɚɧɞɚɪɬɧɨ ɨɧɢ ɪɚɡɜɢɜɚɸɬɫɹ ɧɚ ɷɩɢɮɢɡɚɯ ɢ ɧɚ 

ɜɵɫɬɭɩɚɸɳɢɯ ɨɬɪɨɫɬɤɚɯ ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɦɵɲɰ. Ɍɭɬ ɩɨɹɜɥɹɸɬɫɹ ɰɟɧɬɪɵ 

ɨɤɨɫɬɟɧɟɧɢɹ, ɧɚ ɩɨɞɨɛɢɟ ɰɟɧɬɪɭ ɞɢɚɮɢɡɚ, ɨɞɧɚɤɨ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ. ɗɬɢ 

ɰɟɧɬɪɵ ɦɨɝyɬ ɩɪɟɜpɚɬɢɬɶ ɷɩɢɮɢɡɵ ɜ ɤoɫɬɶ ɡɚɞɨɥɝɨ ɞo ɬɨɝo, ɤɚɤ ɪɨɫɬ ɞɢaɮɢɡɚ 



27 

 

 

ɡɚɤoɧɱɢɥɫɹ ɢ, ɬaɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɟɩɨɥɧɨɟ ɨɤɨɫɬɟɧɟɧɢɟ, ɩɨɡɜɨɥɹɸɬ 

ɤɨɫɬɧɨɦɭ ɷɥɟɦɟɧɬɭ ɩɨɥɧɨɰɟɧɧɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ. Ɇɟɠɞɭ ɷɩɢɮɢɡɨɦ ɢ 

ɞɢɚɮɢɡoɦ ɞɨɥɝɨ ɫoɯɪɚɧɹɟɬɫɹ ɩɪɨɫɥɨɣɤɚ ɯɪɹɳɚ. ɗɬo ɡɨɧɚ ɪɨɫɬɚ; ɡɞɟɫɶ ɯɪɹɳ 

ɧɟɩɪɟɪɵɜɧɨ ɪaɫɬeɬ ɢ ɡɚɦɟɳɚɟɬɫɹ ɤɨɫɬɶɸ ɫo ɫɬɨɪɨɧɵ ɢ ɞɢɚɮɢɡɚ, ɢ ɷɩɢɮɢɡa. 

Ɍaɤɢɦ oɛɪɚɡɨɦ, ɭɞɥɢɧɟɧɢɟ ɤɨɫɬɢ ɦoɠɟɬ ɫɨɜɟɪɲɚɬɶɫɹ, ɧɟ ɡɚɬɪɚɝɢɜɚɹ ɟɟ 

ɫɨɱɥɟɧɟɧɢɣ. ɋɬoɢɬ oɤoɫɬɟɧɟɧɢɸ ɭɧɢɱɬɨɠɢɬɶ ɫɪɟɞɢɧɧɭɸ ɩɪɨɫɥɨɣɤɭ ɯɪɹɳɚ, 

ɤɚɤ ɞɢaɮɢɡ ɢ ɷɩɢɮɢɡ ɨɛɴɟɞɢɧɹɸɬɫɹ — ɪoɫɬ ɤoɫɬɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɢ ɟɸ 

ɞɨɫɬɢɝɚɟɬɫɹ ɨɤoɧɱɚɬɟɥɶɧɵɣ ɜɡɪɨɫɥɵɣ ɪɚɡɦɟɪ. ȼ ɷɬɨɦ oɬɧɨɲɟɧɢɢ 

ɦɥɟɤɨɩɢɬɚɸɳɢɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɤoɧɬɪɚɫɬ ɩɨɞɚɜɥɹɸɳɟɦɭ ɛoɥɶɲɢɧɫɬɜɭ 

ɪɟɩɬɢɥɢɣ, ɭ ɤɨɬoɪɵɯ ɩɪɟɞɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɜɡɪɨcɥɨɝɨ ɠɢɜɨɬɧɨɝɨ ɧɟɬ, ɢ ɪocɬ, 

ɩo-ɜɢɞɢɦɨɦɭ, ɦɨɠɟɬ ɩɪɨɞoɥɠɚɬɶɫɹ ɜɫɸ ɠɢɡɧɶ. 

ɏoɬɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɪɢɪɨɫɬɚ ɜɧɭɬɪɟɧɧɟɣ - «ɯɪɹɳɟɜɨɣ» - ɤɨɫɬɢ 

ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɡɚɦɟɳɟɧɢɹ xɪɹɳɚ, ɷɬɢɦ ɞɟɥo ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. Ʉɨɝɞɚ 

ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɰɟɧɬɪ ɨɤɨɫɬɟɧɟɧɢɹ ɫɬɟɪɠɧɹ ɞɥɢɧɧɨɝo ɷɥɟɦɟɧɬɚ, ɩɨɫɥɟɞɧɢɣ 

ɢɦɟɟɬ ɦɚɥɟɧɶɤɢɣ ɞɢaɦeɬɪ. ɉo ɦɟɪɟ ɬoɝɨ ɤɚɤ ɯɪɹɳ ɪɚɫɬɟɬ ɫ ɨɛoɢɯ ɤɨɧɰɨɜ, ɨɧɢ 

ɩɨɫɬɟɩɟɧɧo ɭɬɨɥɳɚɸɬɫɹ, ɩɪɢɛɥɢɠɚɹɫɶ ɤ ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɪɚɡɦɟɪɭ, ɬɚɤ ɱɬɨ 

ɟɫɥɢ ɛɵ ɤoɫɬɶ ɮɨɪɦɢɪɨɜɚɥɚɫɶ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩyɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɦeɳɟɧɢɹ, 

ɬɨ ɨɧɚ ɧɚɩɨɦɢɧɚɥɚ ɛɵ ɩɨ ɮɨɪɦɟ ɩɟɫɨɱɧɵɟ ɱɚɫɵ ɫ ɫɭɠɟɧɧɨɣ ɫɪɟɞɧɟɣ ɱɚɫɬɶɸ. 

Ⱦɥɹ ɢɫɩɪɚɜɥeɧɢɹ ɷɬɨɝɨ ɞɟɮeɤɬɚ, ɩɨɦɢɦɨ ɜɧɭɬɪɟɧɧɟɝo ɡɚɦɟɳɟɧɢɹ, ɜ 

«ɯɪɹɳeɜɵɯ» ɤɨɫɬɹɯ ɩɪoɢɫɯɨɞɢɬ ɡɧɚɱɢɬeɥɶɧɨɟ ɩɪɢɪɚɳɟɧɢɟ ɡɚ ɫɱeɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚ ɩɨɜeɪɯɧɨɫɬɢ ɯɪɹɳɚ ɩɟɪɢɯɨɧɞɪɚɥɶɧɨɣ 

ɤɨɫɬɢ, ɨɛɪɚɡɭɸɳeɣ ɫɥɟɞɭɸɳɢɟ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ ɤɨɧɰeɧɬɪɢɱɟɫɤɢɟ ɫɥɨɢ. ɗɬɢ 

ɫɥɨɢ ɬɨɥɳɟ ɜɫɟɝɨ ɜ ɩɟɪɜoɧɚɱɚɥɶɧɨ ɬɨɧɤɨɣ ɫɪɟɞɧɟɣ ɱɚɫɬɢ cɬɟɪɠɧɹ. ɉɪɨɰɟcc 

ɩɨɜɟɪɯɧɨcɬɧɨɝɨ ɞɨɛɚɜɥɟɧɢɹ ɤɨɫɬɧɨɝo ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɨɞɨɥɠɚɬɶɫɹ ɢ ɩɨcɥɟ 

ɬɨɝɨ, ɤɚɤ ɥeɠɚɳɢɣ ɝɥɭɛɠɟ ɫɬeɪɠɟɧɶ oɤɨɫɬɟɧɟɥ; ɧɚ ɷɬɨɣ cɬɚɞɢɢ ɬeɪɦɢɧ 

ɩɟɪɢɨɫɬɚɥɶɧɚɹ ɤɨɫɬɶ ɩɨɞɯoɞɢɬ ɥɭɱɲɟ, ɱɟɦ ɩeɪɢɯɨɧɞɪɚɥɶɧɚɹ. 

Ʉoɫɬɢ, ɤɨɬɨɪɵe ɢɦeɸ ɤɨɠɧɨe ɩɪɨɢɫɯɨɠɞeɧɢɟ, ɢɦɟɸɬ ɛɨɥee ɩɪɨɫɬɨɣ 

ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɤɪɨɜɧɵɯ ɤɨɫɬeɣ. Ɍɨɝɞɚ ɝɪɭɩɩɚ ɦɟɡɟɧɯɢɦɧɵɯ ɤɥɟɬɨɤ 

ɜ ɞɟɪɦe ɛɟɪeɬ ɫɜɨɣɫɬɜɚ ɨɫɬeɨɛɥɚɫɬɨɜ ɢ oɬɤɥɚɞɵɜɚeɬ ɬɨɧɤɢɟ, ɧeɩɪɚɜɢɥɶɧoɣ 
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ɮɨɪɦɵ ɩɥeɧɤɢ ɢɥɢ ɩɥɚɫɬɢɧɤɢ ɩɥoɬɧɨɝo ɜoɥɨɤɧɢɫɬɨɝo ɦɟɠɤɥɟɬɨɱɧɨɝɨ 

ɜɟɳɟɫɬɜɚ. Ɍɚɦ ɜɫɤɨɪɟ ɨɬɤɥaɞɵɜɚɸɬɫɹ ɯɚɪɚɤɬɟɪɧɵe ɞɥɹ ɤoɫɬɢ ɫoɥɢ ɦɢɧeɪɚɥɨɜ. 

Ɍɚɦ ɜɫɤɨɪe ɨɬɤɥaɞɵɜɚɸɬɫɹ ɯɚɪɚɤɬeɪɧɵɟ ɞɥɹ ɤɨɫɬɢ ɫoɥɢ ɦɢɧeɪɚɥɨɜ. Ɍɚɤɢe 

ɩɥɚɫɬɢɧɤɢ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɬɭɬ ɫ ɤɪɚɟɜ ɢ ɭɩɥɨɬɧɹɸɬɫɹ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɵɯ 

ɫɥɨɟɜ ɤɨɫɬɢ ɧɚ ɜɧɭɬɪeɧɧɟɣ ɢ ɧɚɪɭɠɧoɣ ɩɨɜɟɪɯɧoɫɬɹɯ. ɍ ɜɡɪoɫɥɵɯ ɨɫoɛɟɣ 

ɩɥɚɫɬɢɧɱɚɬɵɟ ɩoɤɪɨɜɧɵɟ ɤoɫɬɢ ɫoɫɬɨɹɬ ɢɡ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝo ɫɥoɟɜ 

ɤɨɦɩɚɤɬɧɨɣ ɤoɫɬɢ ɫ ɩɪɨɦeɠɭɬɨɱɧɵɦ ɫɥoɟɦ ɝɭɛɱɚɬɨɣ ɤɨɫɬɢ, ɜoɡɧɢɤɲɢɦ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩeɪɟɫɬɪɨɣɤɢ. ɍ ɦɥɟɤoɩɢɬɚɸɳɢɯ ɩɨɤɪɨɜɧɵe ɤoɫɬɢ ɢɦeɸɬɫɹ ɜ 

ɱɟɪeɩɟ, ɧɢɠɧɟɣ ɱeɥɸɫɬɢ ɢ ɩɥɟɱeɜɨɦ ɩɨɹɫɟ. Ɂɚ ɪeɞɤɢɦɢ ɢɫɤɥɸɱeɧɢɹɦɢ 

ɜɬɨɪɢɱɧɨɝɨ ɯɚɪɚɤɬeɪɚ (ɧɚɩɪɢɦɟɪ, ɱeɥɸɫɬɧɨɣ ɫɭɫɬɚɜ), ɨɧɢ ɫɨɜeɪɲɟɧɧɨ ɧɟ 

ɫɨɞɟɪɠɚɬ ɯɪɹɳeɜɨɣ ɬɤɚɧɢ [41]. 

 

 

1.5 ȼɥɢɹɧɢɟ ɮɬɨɪɢɞɨɜ ɧɚ ɜɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɪɝɚɧɢɡɦɟ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ 

 

Ɇɨɥɨɞɵɟ ɨɫɨɛɢ ɨɫɨɛɟɧɧɨ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɞɟɣɫɬɜɢɸ ɮɬɨɪɢɞɨɜ. ȼ ɜɨ 

ɜɪɟɦɹ ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɨɫɚ ɞɨ 6 ɦɟɫɹɰɟɜ ɦɨɠɟɬ ɡɚɦɟɞɥɢɬɶɫɹ ɪɨɫɬ, ɦɨɠɟɬ 

ɩɪɨɢɡɨɣɬɢ ɡɚɞɟɪɠɤɚ ɩɨɥɨɜɨɝɨ ɪɚɡɜɢɬɢɹ. ɉɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 

ɛɨɥɟɟ 4 ɦɝ/ɥ ɜɟɞɟɬ ɤ ɩɨɪɚɠɟɧɢɸ ɮɥɸɨɪɨɡɨɦ ɦɨɥɨɱɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ ɡɭɛɨɜ, 

ɡɚɦɟɞɥɟɧɢɸ ɩɪɨɞɨɥɶɧɨɝɨ ɪɨɫɬɚ ɫɤɟɥɟɬɚ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɪɟɜɦɚɬɢɡɦɨɦ, ɷɧɭɪɟɡ ɢ 

ɥɨɝɨɧɟɜɪɨɡ, ɫɤɚɥɢɨɡ, ɪɚɡɜɢɬɢɸ ɧɟɣɪɨɰɢɪɤɭɥɹɬɨɪɧɨɣ ɞɢɫɬɨɧɢɢ ɩɨ 

ɝɢɩɨɬɨɧɢɱɟɫɤɨɦɭ ɬɢɩɭ, ɝɢɩɚɰɢɞɧɵɯ ɢ ɚɧɨɰɢɞɧɢɯ ɝɚɫɬɪɢɬɨɜ, ɫɧɢɠɟɧɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɞɜɢɠɧɨɫɬɢ ɧɟɪɜɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɍɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ 

ɛɨɥɟɟ ɜɵɪɚɠɟɧɨ ɜ ɭɫɥɨɜɢɹɯ ɧɟɞɨɫɬɚɬɤɚ ɩɢɬɚɧɢɹ: ɞɟɮɢɰɢɬɚ ɛɟɥɤɚ, ɤɚɥɶɰɢɹ, 

ɜɢɬɚɦɢɧɚ Ⱦ. ɂɡɛɵɬɨɱɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɮɬɨɪɚ ɜ ɨɪɝɚɧɢɡɦ ɦɨɥɨɞɵɯ ɨɫɨɛɟɣ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɧɢɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɶɰɢɹ ɢ ɫɟɥɟɧɚ ɜ ɫɵɜɨɪɨɬɤɟ 

ɤɪɨɜɢ ɢ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɬɜɟɪɞɵɯ ɬɤɚɧɹɯ ɡɭɛɨɜ, ɚ ɭɪɨɜɟɧɶ ɢɨɧɨɜ ɤɚɥɶɰɢɹ 

ɡɚɜɢɫɢɬ ɨɬ ɞɨɡɵ ɮɬɨɪɚ. 
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ȼɫɥɟɞɫɬɜɢɟ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɚɥɶɰɢɹ ɜ ɜɨɞɟ ɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɩɪɟɜɵɲɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɧɚɬɪɢɹ, ɜ ɨɪɝɚɧɢɡɦɟ ɠɢɜɨɬɧɨɝɨ (ɨɫɨɛɟɧɧɨ ɜ ɩɟɪɢɨɞ 

ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ) ɮɨɪɦɢɪɭɟɬɫɹ ɤɢɫɬɤɨɜɨɫɩɟɰɢɮɢɱɧɚ ɓɎ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɦɚɪɤɟɪɨɦ ɤɨɫɬɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ: ɨɫɬɟɨɩɨɪɨɡ ɢ ɨɫɬɟɨɦɢɥɹɰɢɹ. 

Ɏɬɨɪ, ɦɟɞɥɟɧɧɨ ɜɵɜɨɞɹɫɶ ɢɡ ɨɪɝɚɧɢɡɦɚ, ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɤɨɫɬɧɨɣ ɢ ɠɢɪɨɜɨɣ 

ɬɤɚɧɹɯ, ɚ ɬɚɤɠɟ ɢɦɟɟɬ ɨɱɟɧɶ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɩɨɥɭɜɵɜɟɞɟɧɢɹ. 

ɏɪɨɧɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɧɚɪɭɲɟɧɢɹɯ ɧɚ ɭɪɨɜɧɟ ɤɥɟɬɨɤ ɢ 

ɬɤɚɧɟɣ ɜɩɥɨɬɶ ɞɨ ɧɟɤɪɨɡɚ. ɂ ɬɨɝɞɚ ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɬɚɧɨɜɢɬɫɹ 

ɧɟɨɛɪɚɬɢɦɵɦ . 

ȼ ɨɪɝɚɧɢɡɦɟ ɦɨɥɨɞɵɯ ɨɫɨɛɟɣ ɮɬɨɪ ɡɚɞɟɪɠɢɜɚɟɬɫɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨ 

ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɱɟɦ ɭ ɜɡɪɨɫɥɵɯ. Ɏɥɸɨɪɨɡɨɦ ɩɨɪɚɠɚɸɬɫɹ ɡɭɛɵ, 

ɩɪɨɠɢɜɚɸɳɢɯ ɜ ɷɧɞɟɦɢɱɧɵɯ ɫɪɟɞɚɯ ɫ ɪɨɠɞɟɧɢɹ ɢɥɢ ɪɚɧɧɟɝɨ ɞɟɬɫɬɜɚ, ɤɨɝɞɚ 

ɢɯ ɡɭɛɵ ɧɚɯɨɞɢɥɢɫɶ ɜ ɫɬɚɞɢɢ ɧɟɩɨɥɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ. Ɂɚɛɨɥɟɜɚɧɢɟ ɧɟ 

ɜɨɡɧɢɤɚɟɬ ɭ ɨɫɨɛɟɣ, ɤɨɬɨɪɵɟ ɩɨɩɚɥɢ ɜ ɰɟɧɬɪ ɷɧɞɟɦɢɱɟɫɤɨɝɨ ɮɥɸɨɪɨɡɚ ɩɨɫɥɟ 

ɩɪɨɪɟɡɵɜɚɧɢɹ ɡɭɛɨɜ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɷɦɚɥɢ ɞɚɠɟ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɚ ɜ ɜɨɞɟ (ɞɨ 6 ɦɝ/ɞɦ3) ɧɟ ɦɨɝɭɬ ɩɨɜɥɟɱɶ 

ɮɥɸɨɪɨɡ ɡɭɛɨɜ. ɋɬɟɩɟɧɶ ɬɹɠɟɫɬɢ ɩɨɪɚɠɟɧɢɹ ɮɥɸɨɪɨɡɨɦ ɡɭɛɨɜ ɡɚɜɢɫɢɬ ɨɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɚ ɜ ɩɢɬɶɟɜɨɣ ɜɨɞɟ. ȼ ɫɪɟɞɚɯ ɷɧɞɟɦɢɱɟɫɤɨɝɨ ɮɥɸɨɪɨɡɚ ɜ 

ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɜɵɪɚɠɟɧɧɵɟ ɮɨɪɦɵ ɩɨɪɚɠɟɧɢɹ ɡɭɛɨɜ ɮɥɸɨɪɨɡɨɦ ɩɭɬɟɦ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɜɫɤɚɪɦɥɢɜɚɧɢɹ ɢɥɢ ɪɚɧɧɟɝɨ ɩɪɢɤɨɪɦɚ ɧɨɜɨɪɨɠɞɟɧɧɵɯ. 

ȼɪɟɦɟɧɧɵɟ ɡɭɛɵ ɭ ɞɟɬɟɧɵɲɟɣ ɬɚɤɠɟ ɩɨɪɚɠɚɸɬɫɹ, ɤɚɤ ɢ ɩɨɫɬɨɹɧɧɵɟ. 

Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɹɱɟɣɤɚɯ ɷɧɞɟɦɢɱɟɫɤɨɝɨ ɮɥɸɨɪɨɡɚ ɫɪɟɞɢ 

ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ ɨɫɨɛɟɣ ɱɚɫɬɨɬɚ ɧɚɱɚɥɶɧɵɯ ɮɨɪɦ ɮɥɸɨɪɨɡɚ ɜɪɟɦɟɧɧɵɯ ɡɭɛɨɜ 

ɦɨɠɟɬ ɞɨɫɬɢɱɶ 50% [43].  ȼɧɟɲɧɹɹ ɫɪɟɞɚ ɫɢɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɨɪɝɚɧɢɡɦ, ɜ 

ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɤɨɫɬɧɭɸ ɫɢɫɬɟɦɭ, ɜ ɬɨɦ ɱɢɫɥɟ - ɧɚ ɡɭɛɵ.  
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2 Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

2.1 Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 

Ɋɚɛɨɬɭ ɩɪɨɜɨɞɢɥɢ ɧɚ ɛɚɡɟ ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ,  

ɤɚɮɟɞɪɵ ɦɟɞɢɰɢɧɫɤɨɣ ɛɢɨɥɨɝɢɢ ɢ ɥɚɛɨɪɚɬɨɪɢɢ ɦɨɥɟɤɭɥɹɪɧɨ-ɤɥɟɬɨɱɧɨɣ 

ɮɢɡɢɨɥɨɝɢɢ ɢ ɩɚɬɨɥɨɝɢɢ Ƚɍ ɇɂɂ ɦɟɞɢɰɢɧɫɤɢɯ ɩɪɨɛɥɟɦ ɋɟɜɟɪɚ ɋɈ ɊȺɆɇ. 

ȼ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ 40 ɫɚɦɰɨɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɵɲɟɣ:  2 ɨɩɵɬɧɵɯ ɝɪɭɩɩɵ – 10 ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ ɦɵɲɟɣ (1 

ɦɟɫɹɰ) ɢ 10 ɩɨɥɨɜɨɡɪɟɥɵɯ ɦɵɲɟɣ (7 ɦɟɫɹɰɟɜ); 2 ɤɨɧɬɪɨɥɶɧɵɯ ɝɪɭɩɩɵ - 10 

ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ ɦɵɲɟɣ (1 ɦɟɫɹɰ) ɢ 10 ɩɨɥɨɜɨɡɪɟɥɵɯ ɦɵɲɟɣ (7 ɦɟɫɹɰɟɜ). 

Ɉɩɵɬɧɵɟ ɝɪɭɩɩɵ ɜ ɬɟɱɟɧɢɟ 30 ɞɧɟɣ ɩɨɢɥɢ ɜɨɞɨɣ ɫ ɮɬɨɪɢɞɨɦ ɧɚɬɪɢɹ ɜ 

ɤɨɧɰɟɧɬɪɚɰɢɢ 50 ɦɝ/ɥ. Ɇɵɲɢ ɧɚɯɨɞɢɥɢɫɶ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ ɫ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɧɨɣ ɨɫɜɟɳɟɧɢɹ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɰɢɨɧɚ 

ɩɢɬɚɧɢɹ. ɍ ɜɫɟɯ ɠɢɜɨɬɧɵɯ ɛɵɥ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɤ ɩɢɳɟ ɢ ɜɨɞɟ.  

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɱɟɫɤɢɦɢ ɧɨɪɦɚɦɢ ɢ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɪɚɛɨɬɟ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɠɢɜɨɬɧɵɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ 

ɏɟɥɶɫɢɧɫɤɨɣ ɞɟɤɥɚɪɚɰɢɢ. 

 

2.2 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

2.3 ɉɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɢɨɧɨɜ ɮɬɨɪɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɨɧɫɟɥɟɤɬɢɜɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 

2.3.1 ɉɪɨɛɨɩɨɞɝɨɬɨɜɤɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɢɨɧɨɜ ɮɬɨɪɚ  

 
ɋɨɞɟɪɠɚɧɢɟ ɮɬɨɪɢɞ-ɢɨɧɚ ɨɩɪɟɞɟɥɹɥɢ ɜ ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɦɵɲɟɣ.  

ɉɟɪɟɞ ɢɡɦɟɪɟɧɢɹɦɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɮɬɨɪɚ ɢɫɫɥɟɞɭɟɦɵɟ ɩɪɨɛɵ 

ɢɡɦɟɥɶɱɚɸɬ ɧɨɠɧɢɰɚɦɢ ɢ ɜɡɜɟɲɢɜɚɸɬ. Ʉ ɢɡɦɟɥɶɱɟɧɧɵɦ ɤɨɫɬɹɦ ɞɨɛɚɜɥɹɸɬ 

ɩɨ 0,5 ɦɥ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɢ ɨɫɬɚɜɥɹɸɬ ɜ ɬɟɪɦɨɫɬɚɬɟ ɧɚ 
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12 ɱɚɫɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +4  ɋ, ɱɬɨɛɵ ɩɪɨɛɵ ɪɚɫɬɜɨɪɢɥɢɫɶ. Ɂɚɬɟɦ ɨɛɪɚɡɰɵ 

ɫɠɢɝɚɸɬ  ɩɪɢ 1200  ɋ ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧ.  ɉɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɪɇ ɩɪɨɛ ɞɨɜɨɞɹɬ 

ɞɨ 3 ɰɢɬɪɚɬɨɦ ɧɚɬɪɢɹ (1,5 Ɇ, ɪɇ=5,25). ɋɨɞɟɪɠɚɧɢɟ ɮɬɨɪɢɞ-ɢɨɧɚ ɜ ɩɪɨɛɚɯ 

ɨɩɪɟɞɟɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɮɬɨɪ-ɫɟɥɟɤɬɢɜɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɢ ɜɵɪɚɠɚɸɬ ɜ ɦɤɝ/ɤɝ. 

 

2.3.2 ɉɪɹɦɚɹ ɩɨɬɟɧɰɢɨɦɟɬɪɢɹ 
 
ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɢ ɷɤɫɩɪɟɫɫɧɵɦ ɫɩɨɫɨɛɨɦ ɨɩɪɟɞɟɥɟɧɢɹ ɢɨɧɨɜ ɮɬɨɪɚ 

ɜ ɜɨɞɟ ɹɜɥɹɟɬɫɹ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɨɧɫɟɥɟɤɬɢɜɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ. ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɩɨɬɟɧɰɢɚɥɚ 

ɷɥɟɤɬɪɨɞɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɬɨɪɢɞɫɟɥɟɤɬɢɜɧɨɝɨ 

ɷɥɟɤɬɪɨɞɚ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɤ ɢɨɧɚɦ ɮɬɨɪɚ, ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɯɥɨɪɫɟɪɟɛɪɹɧɨɝɨ ɷɥɟɤɬɪɨɞɚ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ 

ɮɬɨɪɚ ɜ ɜɨɞɟ ɜ ɞɢɚɩɚɡɨɧɟ 0,19 - 190 ɦɝ/ɥ ɞɚɠɟ ɜ ɦɭɬɧɵɯ ɢ ɨɤɪɚɲɟɧɧɵɯ ɩɪɨɛɚɯ 

ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɂɨɧɵ Ⱥ13+ ɢ Fe3+ ɨɤɚɡɵɜɚɸɬ ɦɟɲɚɸɳɟɟ 

ɞɟɣɫɬɜɢɟ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɮɬɨɪɢɞ-ɢɨɧɨɜ, ɬ.ɤ. ɫɜɹɡɵɜɚɸɬ ɢɨɧɵ ɮɬɨɪɚ ɜ 

ɤɨɦɩɥɟɤɫɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. ɉɨɷɬɨɦɭ ɜ ɫɨɫɬɚɜ ɛɭɮɟɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɛɳɟɣ 

ɢɨɧɧɨɣ ɫɢɥɵ ɞɨɛɚɜɥɹɸɬ ɰɢɬɪɚɬ ɧɚɬɪɢɹ, ɤɨɬɨɪɵɣ ɜɵɬɟɫɧɹɟɬ ɮɬɨɪɢɞ-ɢɨɧɵ ɢɡ 

ɢɯ ɤɨɦɩɥɟɤɫɨɜ ɫ ɦɟɬɚɥɥɚɦɢ. 

Ɏɬɨɪɢɞɧɵɣ ɷɥɟɤɬɪɨɞ ɢɦɟɟɬ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ ɢ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ, 

ɢɨɧɫɟɥɟɤɬɢɜɧɨɣ ɦɟɦɛɪɚɧɵ ɢ ɤɨɧɬɚɤɬɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɷɥɟɤɬɪɨɞɚ. Ⱥɤɬɢɜɧɨɣ 

ɱɚɫɬɶɸ ɷɥɟɤɬɪɨɞɚ ɹɜɥɹɟɬɫɹ ɦɟɦɛɪɚɧɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɦɨɧɨɤɪɢɫɬɚɥɥ 

ɮɬɨɪɢɞɚ ɥɚɧɬɚɧɚ ɫ ɞɨɛɚɜɤɨɣ ɮɬɨɪɢɞɚ ɟɜɪɨɩɢɹ [45]. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɢɞ-ɢɨɧɨɜ ɜ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɫɬɚɤɚɧɱɢɤ ɩɨɦɟɳɚɸɬ 10 ɦɥ ɩɪɨɛɵ ɢ 10 ɦɥ ɛɭɮɟɪɧɨɝɨ ɪɚɫɬɜɨɪɚ (58,45 ɝ NaCl, 

0,357 ɝ ɰɢɬɪɚɬɚ ɧɚɬɪɢɹ (Na3C6H5O7•5H2O), 102,06 ɝ ɚɰɟɬɚɬɚ ɧɚɬɪɢɹ 

(CH3COONa•3H2O) ɢ 14,4 ɦɥ ɥɟɞɹɧɨɣ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ). ɋɬɚɤɚɧɱɢɤ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɦɚɝɧɢɬɧɭɸ ɦɟɲɚɥɤɭ ɢ ɩɨɝɪɭɠɚɸɬ ɜ ɪɚɫɬɜɨɪ ɷɥɟɤɬɪɨɞɵ. 

ɑɟɪɟɡ 1 ɦɢɧɭɬɭ ɡɚɩɢɫɵɜɚɸɬ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɚ - ɪɚɡɧɨɫɬɶ ɷɥɟɤɬɪɨɞɧɵɯ 
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ɩɨɬɟɧɰɢɚɥɨɜ ȿ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɪɚɫɬɜɨɪɟ. ɉɨ ɤɚɥɢɛɪɨɜɨɱɧɨɦɭ ɝɪɚɮɢɤɭ ɧɚɯɨɞɹɬ 

lg CF, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɡɦɟɪɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɡɧɨɫɬɢ ɷɥɟɤɬɪɨɞɧɵɯ 

ɩɨɬɟɧɰɢɚɥɨɜ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɤɪɢɜɨɣ ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɪɚɡɛɚɜɥɟɧɢɹ ɢɡ ɨɫɧɨɜɧɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ ɝɨɬɨɜɹɬ 

ɝɪɚɞɭɢɪɨɜɨɱɧɵɟ ɪɚɫɬɜɨɪɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɮɬɨɪɢɞɨɜ 10-2; 10-3; 10-4; 10-5; 10-6 

Ɇ. 

 

Ɋɢɫɭɧɨɤ 2.1 – Ʉɚɥɢɛɪɨɜɨɱɧɚɹ ɤɪɢɜɚɹ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɫɬɜɨɪɚɦ 
ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ 

 

ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɨɫɧɨɜɚɧɨ ɧɚ ɢɡɦɟɧɟɧɢɢ ɩɨɬɟɧɰɢɚɥɚ 

ɢɨɧɫɟɥɟɤɬɢɜɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɤɬɢɜɧɨɫɬɢ ɮɬɨɪɢɞ-ɢɨɧɨɜ ɜ 

ɪɚɫɬɜɨɪɟ. ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɹɬ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɛɭɮɟɪɧɨɝɨ ɪɚɫɬɜɨɪɚ - 

ɢɧɞɢɮɮɟɪɟɧɬɧɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɪɚɫɬɜɨɪɟ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɇ ɢ ɢɨɧɧɨɣ ɫɢɥɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɝɪɚɞɭɢɪɨɜɚɬɶ 

ɩɪɢɛɨɪ ɜ ɟɞɢɧɢɰɚɯ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɚ ɧɟ ɚɤɬɢɜɧɨɫɬɢ ɮɬɨɪɢɞ-ɢɨɧɨɜ. 

Ʉɨɧɰɟɧɬɪɚɰɢɸ ɮɬɨɪɢɞɨɜ ɜ ɩɪɨɛɟ ɧɚɯɨɞɹɬ, ɢɫɯɨɞɹ ɢɡ ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ 

y = 0,3757ln(x) + 15,675 
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ɡɚɜɢɫɢɦɨɫɬɢ ɜɟɥɢɱɢɧɵ ɷɥɟɤɬɪɨɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɨɬ ɡɧɚɱɟɧɢɹ ɨɛɪɚɬɧɨɝɨ 

ɥɨɝɚɪɢɮɦɚ ɚɤɬɢɜɧɨɫɬɢ (ɤɨɧɰɟɧɬɪɚɰɢɢ) ɮɬɨɪɢɞ-ɢɨɧɨɜ (pF). ɉɨɬɟɧɰɢɚɥ 

ɢɨɧɫɟɥɟɤɬɢɜɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɜɨɛɨɞɧɵɯ 

ɮɬɨɪɢɞ-ɢɨɧɨɜ. Ɏɬɨɪɢɞɵ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜɨ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜɚɯ, ɥɢɛɨ 

ɫɜɹɡɚɧɧɵɟ ɜ ɩɪɨɱɧɵɟ ɤɨɦɩɥɟɤɫɵ ɧɟ ɜɥɢɹɸɬ ɧɚ ɜɟɥɢɱɢɧɭ ɩɨɬɟɧɰɢɚɥɚ 

ɷɥɟɤɬɪɨɞɚ [39]. 

 

2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɝɟɦɨɝɥɨɛɢɧɚ  
 

ɋɨɞɟɪɠɚɧɢɟ ɝɟɦɨɝɥɨɛɢɧɚ (Hb) ɨɩɪɟɞɟɥɹɸɬ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ 

ɝɟɦɢɝɥɨɛɢɧɰɢɚɧɢɞɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɚ ɪɟɚɤɬɢɜɨɜ ɮɢɪɦɵ 

«Ⱥɝɚɬ-Ɇɟɞ». 

ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ: Hb ɤɪɨɜɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɠɟɥɟɡɨɫɢɧɟɪɨɞɢɫɬɵɦ 

ɤɚɥɢɟɦ (ɤɪɚɫɧɚɹ ɤɪɨɜɹɧɚɹ ɫɨɥɶ) ɨɤɢɫɥɹɟɬɫɹ ɜ Met-Hb, ɨɛɪɚɡɭɸɳɢɣ ɫ 

ɚɰɟɬɨɧɰɢɚɧɝɢɞɪɢɧɨɦ ɝɟɦɢɝɥɨɛɢɧɰɢɚɧɢɞ (ɰɢɚɧɦɟɬɝɟɦɨɝɥɨɛɢɧ), ɨɩɬɢɱɟɫɤɚɹ 

ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɩɪɢ 540 ɧɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɢɢ Hb ɜ ɨɛɪɚɡɰɟ 

ɤɪɨɜɢ. ɋɨɞɟɪɠɚɧɢɟ Hb ɜ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɚɯ ɜɵɪɚɠɚɸɬ ɜ ɝɪɚɦɦɚɯ ɧɚ ɥɢɬɪ 

ɭɩɚɤɨɜɚɧɧɵɯ ɷɪɢɬɪɨɰɢɬɨɜ. 

ɏɨɞ ɪɚɛɨɬɵ: Ʉ 5 ɦɥ ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɚ ɞɨɛɚɜɥɹɸɬ 0,02 ɦɥ 

ɤɪɨɜɢ (ɪɚɡɜɟɞɟɧɢɟ ɜ 251 ɪɚɡ) ɢɥɢ ɝɟɦɨɥɢɡɚɬɚ (ɪɚɡɜɟɞɟɧɢɟɦ ɧɟ ɛɨɥɟɟ, ɱɟɦ ɜ 10 

ɪɚɡ), ɯɨɪɨɲɨ ɩɟɪɟɦɟɲɢɜɚɸɬ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɜɨɞɹɬ ɱɟɪɟɡ 10 ɦɢɧɭɬ ɩɪɨɬɢɜ 

ɯɨɥɨɫɬɨɣ ɩɪɨɛɵ (ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɚ), ɨɤɪɚɫɤɚ ɭɫɬɨɣɱɢɜɚ ɜ 

ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 1 ɱɚɫɚ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɱɟɫɤɨɣ 

ɩɥɨɬɧɨɫɬɢ ɩɪɨɜɨɞɹɬ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ 540 ɧɦ ɜ ɤɸɜɟɬɟ ɫ ɬɨɥɳɢɧɨɣ ɫɥɨɹ 1 ɫɦ. 

ɋɨɞɟɪɠɚɧɢɟ ɝɟɦɨɝɥɨɛɢɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

7,367)/( 540  DлгHb                                                                              (1) 
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɨɬɨɤɨɥɨɪɢɦɟɬɪɚ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɜɨɞɹɬ ɜ 

ɞɢɚɩɚɡɨɧɟ ɞɥɢɧ ɜɨɥɧ 500-560 ɧɦ (ɡɟɥёɧɵɣ ɫɜɟɬɨɮɢɥɶɬɪ). Ʉɚɥɢɛɪɨɜɨɱɧɵɣ 
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ɪɚɫɬɜɨɪ ɝɟɦɨɝɥɨɛɢɧɚ ɨɛɪɚɛɚɬɵɜɚɸɬ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɩɪɨɛɭ ɰɟɥɶɧɨɣ ɤɪɨɜɢ. 

Ɋɚɫɱёɬ ɫɨɞɟɪɠɚɧɢɹ ɝɟɦɨɝɥɨɛɢɧɚ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ : 

120)/( 
Dx

DoлгHb ,                                                                                       (2) 

 ɝɞɟ: Hb – ɫɨɞɟɪɠɚɧɢɟ ɝɟɦɨɝɥɨɛɢɧɚ ɜ ɨɩɵɬɧɨɣ ɩɪɨɛɟ, ɝ/ɥ; 
        Dɨ – ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɨɩɵɬɧɨɣ ɩɪɨɛɵ; 

        Dx – ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɩɪɨɛɵ; 

        120 – ɫɨɞɟɪɠɚɧɢɟ ɝɟɦɨɝɥɨɛɢɧɚ ɜ ɤɚɥɢɛɪɨɜɨɱɧɨɦ ɪɚɫɬɜɨɪɟ, ɝ/ɥ. 

 

2.5 Ȼɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɇȺȾ(Ɏ)-
ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɤɪɨɜɢ 

 

Ȼɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɇȺȾ(Ɏ)-ɡɚɜɢɫɢɦɵɯ 

ɞɟɝɢɞɪɨɝɟɧɚɡ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɦɟɬɨɞɢɤɚɦ [46]. ɉɨɫɥɟ 

ɨɞɧɨɤɪɚɬɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ-ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɷɪɢɬɪɨɰɢɬɵ ɪɚɡɪɭɲɚɥɢ ɩɭɬɟɦ 

ɨɫɦɨɬɢɱɟɫɤɨɝɨ ɥɢɡɢɫɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ (1:5 ɩɨ ɨɛɴɟɦɭ) 

ɢ 1,0-2,0 ɦɆ ɞɢɬɢɨɬɪɟɢɬɨɥɚ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɇȺȾ(Ɏ)-ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ. Ⱦɥɹ ɷɬɨɝɨ ɜ 150 

ɦɤɥ ɢɧɤɭɛɚɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɳɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɭɛɫɬɪɚɬ ɢ 

ɤɨɮɚɤɬɨɪ, ɜɧɨɫɢɥɢ 50 ɦɤɥ ɫɭɫɩɟɧɡɢɢ ɪɚɡɪɭɲɟɧɧɵɯ ɷɪɢɬɪɨɰɢɬɨɜ. Ʉɨɧɤɪɟɬɧɵɟ 

ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɫɭɛɫɬɪɚɬɨɜ ɢ ɤɨɮɚɤɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɪɇ ɫɪɟɞɵ ɞɥɹ 

ɨɩɪɟɞɟɥɹɟɦɵɯ ɮɟɪɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. Ʉɪɨɦɟ ɬɨɝɨ ɫɥɟɞɭɟɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɢɧɤɭɛɚɰɢɨɧɧɭɸ ɫɦɟɫɶ ɨɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ȽɊ – 

ɞɨɛɚɜɥɹɥɢ ɗȾɌȺ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,5 ɦɆ. 

ɉɨɫɥɟ ɢɧɤɭɛɚɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɛ ɩɪɢ 37ɨɋ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ (ɞɥɹ 

ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɪɟɚɤɰɢɣ ɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɇȺȾ(Ɏ)+) ɢɥɢ 5 ɦɢɧɭɬ (ɞɥɹ 

ɪɟɚɤɰɢɣ ɫ ɨɤɢɫɥɟɧɢɟɦ ɇȺȾ(Ɏ)ɇ) ɤ 200 ɦɤɥ ɩɪɨɛɵ ɞɨɛɚɜɥɹɥɢ 50 ɦɤɥ 

ɮɥɚɜɢɧɦɨɧɨɧɭɤɥɟɨɬɢɞɚ (ɎɆɇ) ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 1,5*10-5Ɇ, 50 ɦɤɥ 0,0005% 

ɦɢɪɢɫɬɢɧɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ ɢ 10 ɦɤɥ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɇȺȾ(Ɏ)ɇ: 
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ɎɆɇɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ-ɥɸɰɢɮɟɪɚɡɚ (ɜɫɟ ɪɟɚɤɬɢɜɵ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɣ 

ɫɢɫɬɟɦɵ ɪɚɡɜɟɞɟɧɵ ɜ 0,1 Ɇ Ʉ+,Na+-ɮɨɫɮɚɬɧɨɦ ɛɭɮɟɪɟ ɫ ɪɇ 7,0).  

 

Ɍɚɛɥɢɰɚ 2.1 - Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɭɛɫɬɪɚɬɨɜ, ɤɨɮɚɤɬɨɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɢ ɪɇ ɫɪɟɞɵ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɇȺȾ(Ɏ)-ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɜ ɷɪɢɬɪɨɰɢɬɚɯ 

ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɦ ɦɟɬɨɞɨɦ 

Ɏɟɪɦɟɧɬ ɋɭɛɫɬɪɚɬ – ɦɆ Ʉɨɮɚɤɬɨɪ – ɦɆ ɪɇ ɛɭɮɟɪɚ 

Ƚ6ɎȾȽ Ƚ6Ɏ – 1,5 ɇȺȾɎ – 0,025 9,8 

Ƚ3ɎȾȽ Ƚ3Ɏ – 0,5 ɇȺȾ – 0,35 9,8 

ɅȾȽ Ʌɚɤɬɚɬ – 2,0 ɇȺȾ – 0,50 9,0 

    

ɇȺȾɇɅȾȽ ɉɢɪɭɜɚɬ – 0,25 ɇȺȾɇ – 0,005 7,0 

ȽɊ GSH – 0,5 ɇȺȾɎɇ – 0,0025 7,4 

ɉɪɢɦɟɱɚɧɢɟ: ɫɪɟɞɵ ɫ ɪɇ 9,0 ɢ 9,8 ɩɨɞɝɨɬɨɜɢɥɢ ɧɚ Ɍɪɢɫ-HCl ɛɭɮɟɪɟ; ɫ 

ɪɇ 7,0, 7,4 ɢ 7,8 – ɧɚ Ʉ+,Na+-ɮɨɫɮɚɬɧɨɦ ɛɭɮɟɪɟ. 

 

ɉɨɫɥɟ ɫɦɟɲɢɜɚɧɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɪɟɚɤɬɢɜɨɜ ɢ ɢɧɤɭɛɚɰɢɨɧɧɨɣ ɩɪɨɛɵ ɫ 

ɩɨɦɨɳɶɸ ɛɢɨɥɸɦɢɧɨɦɟɬɪɚ “ȻɅɆ-8803” (ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɜ ɋɄɌȻ “ɇɚɭɤɚ”, ɝ. 

Ʉɪɚɫɧɨɹɪɫɤ) ɩɪɨɢɡɜɨɞɢɥɢ ɢɡɦɟɪɟɧɢɟ ɫɜɟɱɟɧɢɹ. 

Ɏɟɪɦɟɧɬɚɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɇȺȾ(Ɏ)ɇ: ɎɆɇɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ-

ɥɸɰɢɮɟɪɚɡɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɨɱɢɳɟɧɧɵɯ ɦɟɬɨɞɚɦɢ ɢɨɧɨɨɛɦɟɧɧɨɣ 

ɯɪɨɦɚɬɨɝɪɚɮɢɢ ɢ ɝɟɥɶ-ɮɢɥɶɬɪɚɰɢɢ ɥɸɰɢɮɟɪɚɡɵ ɢɡ Photobacterium leiognathi 

ɢ ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɵ ɢɡ Vibrio fischeri ɜ ɂɧɫɬɢɬɭɬɟ ɛɢɨɮɢɡɢɤɢ ɋɈ ɊȺɇ 

ɝ.Ʉɪɚɫɧɨɹɪɫɤɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ, ɱɬɨ ɜ ɪɚɡɪɭɲɟɧɧɵɯ ɤɥɟɬɤɚɯ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɟɤɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɫɭɛɫɬɪɚɬɚ ɞɥɹ ɪɚɛɨɬɵ ɢɫɫɥɟɞɭɟɦɵɯ ɮɟɪɦɟɧɬɨɜ. ɉɨɷɬɨɦɭ ɦɵ 

ɨɩɪɟɞɟɥɹɥɢ ɩɨɤɚɡɚɬɟɥɢ, ɧɚɡɜɚɧɧɵɟ «ɫɭɛɫɬɪɚɬɧɵɣ ɮɨɧ ɮɟɪɦɟɧɬɨɜ».  
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Ɉɩɪɟɞɟɥɹɥɢ ɩɪɢ ɬɚɤɢɯ ɠɟ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɢ ɞɥɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɞɟɝɢɞɪɨɝɟɧɚɡ, ɨɞɧɚɤɨ ɜ ɢɧɤɭɛɚɰɢɨɧɧɭɸ ɩɪɨɛɭ ɜɦɟɫɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɫɭɛɫɬɪɚɬɚ ɞɨɛɚɜɥɹɥɢ ɛɭɮɟɪ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɪɟɧɢɹ ɫɜɟɱɟɧɢɹ ɧɚ 

ɛɢɨɥɸɦɢɧɨɦɟɬɪɟ ɩɨɥɭɱɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ 

ɢɫɫɥɟɞɭɟɦɵɯ ɮɟɪɦɟɧɬɨɜ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ ɚɤɬɢɜɧɨɫɬɢ 

ɧɭɠɧɨ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɨɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɇȺȾ(Ɏ)ɇ (ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɝɪɚɮɢɤ). Ⱦɥɹ ɷɬɨɝɨ 200 ɦɤɥ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɇȺȾ(Ɏ)ɇ ɜ ɞɢɚɩɚɡɨɧɟ 10-9 – 10-4 Ɇ ɜɧɨɫɢɥɢ ɜ ɤɸɜɟɬɭ 

ɛɢɨɥɸɦɢɧɨɦɟɬɪɚ, ɫɨɞɟɪɠɚɳɢɟ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɪɟɚɤɬɢɜɵ ɜ 

ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɢɡɦɟɪɟɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɪɇ 

ɛɭɮɟɪɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɝɢɞɪɨɝɟɧɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɚ 

ɬɚɤɠɟ ɪɇ-ɡɚɜɢɫɢɦɨɫɬɶɸ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ, 

ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɝɪɚɮɢɤɢ ɫɬɪɨɢɥɢɫɶ ɞɥɹ ɤɚɠɞɨɝɨ ɪɇ ɛɭɮɟɪɚ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɇȺȾ(Ɏ)-ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ 

ɮɨɪɦɭɥɟ :            ,                                                                                                   (3) 

   ɝɞɟ:  Ⱥ-ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚ; 

[C] – ɪɚɡɧɢɰɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɇȺȾ(Ɏ)ɇ ɜ ɩɪɨɛɚɯ “ɮɟɪɦɟɧɬ” ɢ 

“ɮɨɧ  ɮɟɪɦɟɧɬɚ”; 

            V – ɨɛɴɟɦ ɩɪɨɛɵ ɜ ɦɢɥɥɢɥɢɬɪɚɯ;  

            Ɍ – ɜɪɟɦɹ ɢɧɤɭɛɚɰɢɢ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɇȺȾ(Ɏ)-ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɜɵɪɚɠɚɥɢ ɜ 

ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɟɞɢɧɢɰɚɯ ɧɚ 104 ɤɥɟɬɨɤ, ɝɞɟ 1 ȿ=1 ɦɤɦɨɥɶ/ɦɢɧ [39]. ȼ ɫɜɹɡɢ 

ɫ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɪɇ ɛɭɮɟɪɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɞɟɝɢɞɪɨɝɟɧɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɇ-ɡɚɜɢɫɢɦɨɫɬɶɸ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ 

ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ, ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɝɪɚɮɢɤɢ ɫɬɪɨɢɥɢɫɶ ɞɥɹ ɤɚɠɞɨɝɨ 

ɪɇ ɛɭɮɟɪɚ.  
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Ⱥɤɬɢɜɧɨɫɬɶ ɇȺȾ(Ɏ)-ɡɚɜɢɫɢɦɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɢɡ ɷɪɢɬɪɨɰɢɬɨɜ ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ ɝɟɦɨɝɥɨɛɢɧ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɮɨɪɦɭɥɟ:            ,                                                                                           (4) 

ɝɞɟ: A(Hb)- ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɝɟɦɨɝɥɨɛɢɧ 

                Ⱥ – ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚ; 

                Hb – ɫɨɞɟɪɠɚɧɢɟ ɝɟɦɨɝɥɨɛɢɧɚ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚ ɜɵɪɚɠɚɸɬ ɜ ɟɞɢɧɢɰɚɯ ɜ ɦɢɧ ɧɚ ɝɪɚɦɦ Hb. 

 

2.6 ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ȼ ɩɪɨɝɪɚɦɦɟ MS Excel ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɛɚɡɚ ɞɚɧɧɵɯ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɩɪɢ ɩɨɦɨɳɢ ɩɚɤɟɬɚ 

ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɝɪɚɦɦɵ  “Statistica 7,0” ɩɪɨɢɡɜɨɞɢɥɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. 

Ⱦɥɹ ɜɫɟɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɥɢ ɦɟɞɢɚɧɭ (Ɇɟ) ɢ ɢɧɬɟɪɤɜɚɪɬɚɥɶɧɵɣ ɪɚɡɛɪɨɫ ɜ 

ɜɢɞɟ ɩɨɞɫɱɟɬɚ 25- (ɋ25) ɢ 75-ɩɟɪɰɟɧɬɢɥɟɣ (ɋ75). ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ 

ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɝɢɩɨɬɟɡɵ ɞɜɭɯ ɜɵɛɨɪɨɤ ɩɪɨɜɨɞɢɥɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ ɫ ɤɪɢɬɟɪɢɟɦ Ɇɚɧɧɚ-ɍɢɬɧɢ [47]. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɚɬɢɫɬɢɤɢ ɛɵɥɢ 

ɩɨɫɬɪɨɟɧɵ ɬɚɛɥɢɰɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɝɪɚɮɢɤɚɯ. 

ɂɡ ɬɟɤɫɬɚ ȼɄɊ ɢɡɴɹɬɵ ɪɟɡɭɥɶɬɚɬɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ ɧɚɭɱɧɭɸ ɰɟɧɧɨɫɬɶ ɜ ɫɢɥɭ 
ɧɟɢɡɜɟɫɬɧɨɫɬɢ ɢɯ ɬɪɟɬɶɢɦ ɥɢɰɚɦ. 

 

 
 



38 

 

 

ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

ȺɌɎ - ɚɞɟɧɨɡɢɧ-5’-ɬɪɢɮɨɫɮɚɬ 

ȺȾɎ - ɚɞɟɧɨɡɢɧ-5’-ɞɢɮɨɫɮɚɬ 

Ƚ6ɎȾȽ - ɝɥɸɤɨɡɨ-6-ɮɨɫɮɚɬɞɟɝɢɞɪɨɝɟɧɚɡɚ 

ȽɊ - ɝɥɭɬɚɬɢɨɧɪɟɞɭɤɬɚɡɚ 

ɅȾȽ -  ɥɚɤɬɚɬɞɟɝɢɞɪɨɝɟɧɚɡɚ 

Ɉɛɪ. ɅȾȽ - ɨɛɪɚɬɧɚɹ ɪɟɚɤɰɢɹ ɥɚɤɬɚɬɞɟɝɢɞɪɨɝɟɧɚɡɵ (ɚɧɚɷɪɨɛɧɚɹ) 

ɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɇȺȾ+ - ɧɢɤɨɬɢɚɦɢɞɚɞɟɧɢɧɞɢɧɭɤɥɟɨɬɢɞ ɨɤɢɫɥɟɧɧɵɣ 

ɇȺȾɇ - ɧɢɤɨɬɢɧɚɦɢɞɚɞɟɧɢɧɞɢɧɭɤɥɟɨɬɢɞ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ 

ɇȺȾɎ+ - ɧɢɤɨɬɢɧɚɦɢɞɚɞɟɧɢɧɞɢɧɭɤɥɟɨɬɢɞɮɨɫɮɚɬ ɨɤɢɫɥɟɧɧɵɣ 

ɇȺȾɇ-ɅȾȽ - ɇȺȾɇ-ɡɚɜɢɫɢɦɚɹ ɪɟɚɤɢɹ ɥɚɤɬɚɬɞɟɝɢɞɪɨɝɟɧɚɡɵ (ɚɧɚɷɪɨɛɧɚɹ) 

ɇȺȾɎɇ - ɧɢɤɨɬɢɚɦɢɞɚɞɟɧɢɧɞɢɧɭɤɥɟɨɬɢɞɮɨɫɮɚɬ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ 

Hb - ɝɟɦɨɝɥɨɛɧ
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