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ȼȼȿȾȿɇɂȿ 

 

ɉɪɢɪɨɞɧɚɹ ɫɪɟɞɚ ɹɜɥɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɨɫɧɨɜɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ. ȼɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɤ ɩɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢɪɨɞɵ ɜ ɮɨɪɦɵ, ɩɪɢɟɦɥɟɦɵɟ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɨɛɳɟɫɬɜɚ ɜɫɟ ɬɟɥɚ ɢ ɫɢɥɵ 

ɩɪɢɪɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɭɫɥɨɜɧɨ ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɦɚɬɟɪɢɚɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɫɮɟɪɟ ɧɟɦɚɬɟɪɢɚɥɶɧɵɯ ɭɫɥɭɝ - 

ɩɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ; ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ, ɨɛɵɱɧɨ ɨɬɧɨɫɢɦɵɟ ɤ ɩɪɢɪɨɞɧɵɦ 

ɭɫɥɨɜɢɹɦ. ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ - ɷɬɨ ɷɥɟɦɟɧɬɵ ɩɪɢɪɨɞɵ, ɤɨɬɨɪɵɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɨ ɨɤɚɡɵɜɚɸɬ 

ɜɥɢɹɧɢɟ ɧɚ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɥɸɞɟɣ. Ɉɫɨɛɟɧɧɨ ɫɢɥɶɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 

ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ, ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɬ.ɩ. 

Ɉɫɧɨɜɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɰɟɧɤɢ ɩɪɢɪɨɞɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɹɜɥɹɟɬɫɹ 

ɩɪɢɧɰɢɩ ɥɚɧɞɲɚɮɬɧɨ–ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɚɞɚɩɬɢɜɧɨɫɬɢ, ɩɪɟɞɟɥɶɧɨ ɹɫɧɨ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɣ ȼ.ȼ. Ⱦɨɤɭɱɚɟɜɵɦ. Ɉɧ ɩɪɢɡɵɜɚɥ ɤ ɪɚɡɪɚɛɨɬɤɟ «ɧɨɪɦ, 

ɨɩɪɟɞɟɥɹɸɳɢɯ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ ɩɚɲɧɢ, ɥɭɝɨɜ, ɥɟɫɚ ɢ ɜɨɞɵ, ɤɨɬɨɪɵɟ 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɨɛɪɚɡɧɵ ɫ ɦɟɫɬɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ, ɝɪɭɧɬɨɜɵɦɢ ɢ 

ɩɨɱɜɟɧɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɚ ɪɚɜɧɨ ɢ ɫ ɯɚɪɚɤɬɟɪɨɦ ɝɨɫɩɨɞɫɬɜɭɸɳɟɣ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɤɭɥɶɬɭɪɵ ɢ ɩɪɨɱɟɟ» [9]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɧɨɫɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɰɟɧɤɢ ɬɟɪɪɢɬɨɪɢɢ 

ɡɚɤɥɸɱɚɟɬɫɹ: ɜɨ-ɩɟɪɜɵɯ, ɜ ɪɚɰɢɨɧɚɥɶɧɨɦ ɪɚɡɦɟɳɟɧɢɢ ɢ ɫɨɨɬɧɨɲɟɧɢɢ ɩɥɨɳɚɞɟɣ 

ɨɫɧɨɜɧɵɯ ɡɟɦɟɥɶɧɵɯ ɭɝɨɞɢɣ, ɜɨ-ɜɬɨɪɵɯ – ɜ ɜɵɛɨɪɟ ɢɯ ɨɩɬɢɦɚɥɶɧɨɣ ɮɨɪɦɵ ɢ 

ɪɚɡɦɟɪɨɜ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ 

ɨɝɪɚɧɢɱɟɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɧɚ ɩɪɢɪɨɞɭ. Ɋɟɲɟɧɢɟ ɷɬɨɣ 

ɡɚɞɚɱɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɨɜɚɧɨ ɧɚ ɢɡɭɱɟɧɢɢ ɪɚɡɧɨɨɛɪɚɡɢɹ ɜɢɞɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɡɟɦɟɥɶ, ɚ ɬɚɤɠɟ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɭɪɨɜɟɧɶ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɢɡɦɟɧɟɧɧɨɫɬɢ 

ɫɨɜɪɟɦɟɧɧɵɯ ɥɚɧɞɲɚɮɬɨɜ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. 
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ɐɟɥɶ ɪɚɛɨɬɵ: ɢɡɭɱɟɧɢɟ ɩɪɢɪɨɞɧɨ-ɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɫɬɟɩɟɧɢ 

ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» Ɋɵɛɢɧɫɤɨɝɨ ɪɚɣɨɧɚ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

Ɂɚɞɚɱɢ: 

1 ɞɚɬɶ ɝɟɨɯɢɦɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɨɱɜ ɢ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ; 

2 ɫɨɡɞɚɬɶ ɨɛɧɨɜɥɟɧɧɭɸ ɩɨɱɜɟɧɧɭɸ ɤɚɪɬɭ ɬɟɪɪɢɬɨɪɢɢ;    

3 ɜɵɩɨɥɧɢɬɶ ɨɰɟɧɤɭ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ; 

4 ɨɰɟɧɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɥɚɧɞɲɚɮɬɨɜ, ɫɬɟɩɟɧɶ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜɵɩɨɥɧɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɨɰɟɧɤɭ ɩɪɢɪɨɞɧɨ-

ɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. 
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1 ȼɥɢɹɧɢɟ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɧɚ ɥɚɧɞɲɚɮɬɵ 

 

ɉɪɨɰɟɫɫ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɢɪɨɞɧɨ-ɚɧɬɪɨɩɨɝɟɧɧɵɯ 

ɥɚɧɞɲɚɮɬɨɜ ɧɟɨɬɞɟɥɢɦ ɨɬ ɢɫɬɨɪɢɢ ɪɚɡɜɢɬɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɛɳɟɫɬɜɚ ɢ 

ɨɬɪɚɠɚɟɬ ɪɨɫɬ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɧɚɭɱɧɨɣ ɨɫɧɚɳɟɧɧɨɫɬɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɦɢɪɨɜɨɣ ɬɟɧɞɟɧɰɢɟɣ ɜ 21 ɜ. ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 

ɩɪɢɨɛɪɟɥ ɨɫɨɛɟɧɧɨ ɫɬɪɟɦɢɬɟɥɶɧɵɟ ɬɟɦɩɵ. Ƚɥɨɛɚɥɶɧɨɟ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɟ, 

ɦɟɥɢɨɪɚɰɢɹ ɡɚɛɨɥɨɱɟɧɧɵɯ ɢ ɚɪɢɞɧɵɯ ɡɟɦɟɥɶ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɪɚɫɲɢɪɟɧɢɸ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɥɚɧɞɲɚɮɬɨɜ. 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɥɚɧɞɲɚɮɬɵ - ɷɬɨ ɥɚɧɞɲɚɮɬɵ, ɢɡɦɟɧɟɧɧɵɟ ɜ 

ɩɪɨɰɟɫɫɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ ɧɚɫɟɥɟɧɢɹ (ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɨ, 

ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ ɢ ɞɪɭɝɢɟ ɨɬɪɚɫɥɢ). ɉɨɞ ɜɥɢɹɧɢɟɦ ɱɟɥɨɜɟɤɚ ɟɫɬɟɫɬɜɟɧɧɵɣ 

ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɜ ɧɢɯ ɡɚɦɟɧɹɟɬɫɹ ɩɨɥɟɜɵɦɢ ɢ ɥɭɝɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ, ɚ 

ɬɚɤɠɟ ɮɪɭɤɬɨɜɵɦɢ ɫɚɞɚɦɢ, ɩɚɫɟɤɚɦɢ ɢ ɬ.ɩ. ȼɫɟ ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬ 

ɩɪɢɪɨɞɧɭɸ ɫɢɫɬɟɦɭ. Ɉɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɬɪɚɧɫɮɨɪɦɢɪɭɟɬɫɹ ɬɟɩɥɨɜɨɣ ɢ ɜɨɞɧɵɣ 

ɪɟɠɢɦ ɬɟɪɪɢɬɨɪɢɢ.  

Ʉ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɥɚɧɞɲɚɮɬɚɦ ɨɬɧɨɫɹɬɫɹ ɡɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ (ɪɚɡɥɢɱɧɵɟ ɩɨɦɟɳɟɧɢɹ ɢ ɩɪɢɥɟɝɚɸɳɚɹ 

ɬɟɪɪɢɬɨɪɢɹ, ɜɵɝɨɧɵ, ɩɚɫɬɛɢɳɚ, ɫɟɧɨɤɨɫɵ, ɡɨɧɵ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɢ ɬ.ɞ.) ɢ 

ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ (ɫɚɞɵ, ɜɢɧɨɝɪɚɞɧɢɤɢ, ɱɚɣɧɵɟ ɢ ɹɝɨɞɧɵɟ ɩɥɚɧɬɚɰɢɢ ɢ ɬ.ɞ.). ȼɨ 

ɜɫɟɯ ɷɬɢɯ ɥɚɧɞɲɚɮɬɚɯ ɩɪɟɨɛɥɚɞɚɟɬ ɬɟɯɧɨɝɟɧɧɚɹ ɦɢɝɪɚɰɢɹ ɷɥɟɦɟɧɬɨɜ, ɧɨ 

ɩɪɨɞɨɥɠɚɟɬ ɫɭɳɟɫɬɜɨɜɚɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɤɪɭɝɨɜɨɪɨɬ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɢ 

ɟɝɨ ɪɨɥɶ ɢɧɨɝɞɚ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ. 

ȼɫɸ ɝɪɭɩɩɭ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɥɚɧɞɲɚɮɬɨɜ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 

ɡɟɦɥɟɞɟɥɶɱɟɫɤɢɟ ɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ (ɫɤɨɬɨɜɨɞɱɟɫɤɢɟ) ɚɝɪɨɥɚɧɞɲɚɮɬɵ. 

Ɂɟɦɥɟɞɟɥɶɱɟɫɤɢɟ ɚɝɪɨɥɚɧɞɲɚɮɬɵ – ɷɬɨ ɧɚɢɛɨɥɟɟ ɞɪɟɜɧɢɟ ɤɭɥɶɬɭɪɧɵɟ 

ɥɚɧɞɲɚɮɬɵ, ɫɨɡɞɚɧɧɵɟ ɩɪɨɢɡɜɨɞɹɳɟɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. Ⱦɥɹ ɧɢɯ 

ɯɚɪɚɤɬɟɪɧɵ ɱɟɪɟɞɨɜɚɧɢɹ ɢɥɢ ɪɚɡɥɢɱɧɵɟ ɫɨɱɟɬɚɧɢɹ ɩɚɯɨɬɧɵɯ ɭɝɨɞɢɣ 

(ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɥɟɣ), ɪɚɡɞɟɥɟɧɧɵɯ ɬɪɚɜɹɧɵɦɢ (ɢɧɨɝɞɚ ɫ ɤɭɫɬɚɪɧɢɤɨɦ) 

ɦɟɠɚɦɢ, ɨɝɨɪɨɞɨɜ, ɫɚɞɨɜ, ɪɚɡɧɵɯ ɬɢɩɨɜ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɩɪɢɪɨɞɧɨ-
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ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ, ɩɪɢɪɨɞɧɵɯ ɢɥɢ ɛɥɢɡɤɢɯ ɤ ɧɢɦ ɥɚɧɞɲɚɮɬɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ, ɚ ɬɚɤɠɟ ɢɧɠɟɧɟɪɧɵɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɫɟɥɢɬɟɛɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɡɟɦɥɟɞɟɥɶɱɟɫɤɢɯ ɥɚɧɞɲɚɮɬɚɯ ɩɪɨɢɫɯɨɞɹɬ ɜ ɩɨɱɜɟɧɧɨɦ ɢ ɪɚɫɬɢɬɟɥɶɧɨɦ ɩɨɤɪɨɜɟ. 

Ɋɚɡɧɨɨɛɪɚɡɧɚɹ ɟɫɬɟɫɬɜɟɧɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɦɟɧɹɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ 

ɚɝɪɨɤɭɥɶɬɭɪ, ɩɨɱɜɵ ɪɚɡɪɵɯɥɹɸɬɫɹ, ɜɟɪɯɧɢɟ ɩɨɱɜɟɧɧɵɟ ɝɨɪɢɡɨɧɬɵ 

ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ [24].  

Ɍɟɯɧɨɝɟɧɧɚɹ ɦɢɝɪɚɰɢɹ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɥɚɧɞɲɚɮɬɚɯ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɦɟɧɶɲɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ 

ɫɢɥɶɧɨɣ ɪɚɡɨɦɤɧɭɬɨɫɬɢ ɛɢɨɝɟɨɯɢɦɢɱɟɫɤɨɝɨ ɤɪɭɝɨɜɨɪɨɬɚ ɚɝɪɨɥɚɧɞɲɚɮɬɨɜ 

(ɜɵɧɨɫ ɷɥɟɦɟɧɬɨɜ ɫ ɭɪɨɠɚɟɦ), ɜ ɡɟɦɥɟɞɟɥɶɱɟɫɤɢɯ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ ɪɟɡɤɨ 

ɨɛɟɞɧɹɟɬɫɹ ɢ ɦɟɧɹɟɬɫɹ ɠɢɜɨɬɧɨɟ ɧɚɫɟɥɟɧɢɟ, ɚ ɛɟɡ ɜɧɟɫɟɧɢɹ ɨɪɝɚɧɢɤɢ ɫɧɢɠɚɟɬɫɹ 

ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɜ ɩɨɱɜɟ [23]. 

Ɂɚɦɟɳɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ ɛɢɨɰɟɧɨɡɨɜ ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ ɫɧɢɠɚɟɬ ɨɛɳɭɸ 

ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɨɛɟɞɧɹɟɬ ɩɨɱɜɵ, ɫɧɢɠɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɤɪɭɝɨɜɨɪɨɬɚ ɜɟɳɟɫɬɜ. ȼ ɬɭɧɞɪɟ, ɥɟɫɚɯ, ɫɬɟɩɹɯ, ɩɭɫɬɵɧɟ 

ɫɜɟɞɟɧɢɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟɦ ɩɨɱɜɟɧɧɨɣ 

ɫɬɪɭɤɬɭɪɵ, ɢɡɦɟɧɟɧɢɟɦ ɭɫɥɨɜɢɣ ɩɨɱɜɨɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɬɨɳɟɧɢɟɦ, ɫɦɵɜɨɦ ɢ 

ɪɚɡɜɟɢɜɚɧɢɟɦ ɩɨɱɜ. Ʉɭɥɶɬɭɪɧɵɟ ɪɚɫɬɟɧɢɹ ɟɠɟɝɨɞɧɨ ɜɵɧɨɫɹɬ ɢɡ ɩɨɱɜɵ ɫɨɬɧɢ 

ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ, ɤɚɥɢɹ, ɤɚɥɶɰɢɹ, ɡɨɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɋ ɩɨɥɟɣ ɫ 

ɷɪɨɞɢɪɨɜɚɧɧɵɦɢ ɩɨɱɜɚɦɢ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɤɚɥɢɹ ɫɦɵɜɚɟɬɫɹ ɜ 100 ɪɚɡ ɛɨɥɶɲɟ, 

ɱɟɦ ɜɧɨɫɢɬɫɹ ɫ ɭɞɨɛɪɟɧɢɹɦɢ. ȼɧɟɫɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɜɨɫɩɨɥɧɹɟɬ ɜɫɟɯ ɩɨɬɟɪɶ 

[24, 25].  

ɉɨɱɜɚ – ɨɫɨɛɨɟ ɨɪɝɚɧɨ-ɦɢɧɟɪɚɥɶɧɨɟ ɟɫɬɟɫɬɜɟɧɧɨɢɫɬɨɪɢɱɟɫɤɨɟ ɩɪɢɪɨɞɧɨɟ 

ɨɛɪɚɡɨɜɚɧɢɟ, ɜɨɡɧɢɤɲɟɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɧɚ 

ɦɢɧɟɪɚɥɶɧɵɣ ɫɭɛɫɬɪɚɬ ɢ ɪɚɡɥɨɠɟɧɢɹ ɦёɪɬɜɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɜɥɢɹɧɢɹ ɩɪɢɪɨɞɧɵɯ 

ɜɨɞ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɝɨɪɢɡɨɧɬɵ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ 

ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɤɥɢɦɚɬɚ ɢ ɪɟɥɶɟɮɚ ɜ ɝɪɚɜɢɬɚɰɢɨɧɧɨɦ ɩɨɥɟ Ɂɟɦɥɢ. ɉɨɱɜɚ – 

«ɡɟɪɤɚɥɨ» ɥɚɧɞɲɚɮɬɚ, ɫɢɧɬɟɡɢɪɭɸɳɟɟ ɜ ɫɟɛɟ ɜɫɟ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɟɝɨ 
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ɤɨɦɩɨɧɟɧɬɨɜ. Ɉɧɚ ɤɚɤ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ, ɬɚɤ ɢ ɝɟɧɟɬɢɱɟɫɤɢ ɢ ɷɜɨɥɸɰɢɨɧɧɨ 

ɹɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ɞɪɭɝɢɯ, ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ – ɨɬ ɩɪɢɪɨɞɧɨ-

ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ (ɉɌɄ) ɪɚɧɝɚ ɮɚɰɢɣ ɞɨ ɛɢɨɫɮɟɪɵ ɜ ɰɟɥɨɦ. ɇɚ 

ɩɨɱɜɟ ɪɚɡɜɢɜɚɟɬɫɹ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɡɟɥёɧɵɯ ɪɚɫɬɟɧɢɣ Ɂɟɦɥɢ, ɹɜɥɹɸɳɢɯɫɹ 

ɝɥɚɜɧɵɦ ɩɟɪɜɢɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɳɟɜɨɝɨ ɢ ɛɢɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɠɢɬɟɥɟɣ ɧɚɲɟɣ ɩɥɚɧɟɬɵ. ȼ ɩɨɱɜɟ ɬɪɚɧɫɮɨɪɦɢɪɭɟɬɫɹ ɢ 

ɨɤɢɫɥɹɟɬɫɹ ɞɨ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɦɢɪɚɸɳɟɣ 

ɛɢɨɦɚɫɫɵ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɚɬɦɨɫɮɟɪɵ, 

ɩɥɨɞɨɪɨɞɢɟ ɢ ɟɫɬɟɫɬɜɟɧɧɚɹ ɷɜɨɥɸɰɢɹ ɫɚɦɨɣ ɩɨɱɜɵ. ɉɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɩɨɱɜɵ, ɜɤɥɸɱɚɸɬɫɹ ɜ ɫɥɨɠɧɵɟ 

ɤɪɭɝɨɜɨɪɨɬɵ (ɝɟɨɥɨɝɢɱɟɫɤɢɣ, ɛɢɨɥɨɝɢɱɟɫɤɢɣ, ɛɢɨɝɟɨɯɢɦɢɱɟɫɤɢɣ) ɜɟɳɟɫɬɜɚ ɢ 

ɷɧɟɪɝɢɢ ɧɚ Ɂɟɦɥɟ, ɤɨɬɨɪɵɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɜɹɡɶ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɉɌɄ. 

ɇɟɤɨɬɨɪɵɟ ɩɪɢɡɧɚɤɢ ɩɨɱɜɵ, ɬɚɤɢɟ ɤɚɤ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, 

ɫɬɪɭɤɬɭɪɚ, ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɢ ɞɪ., ɹɜɥɹɸɬɫɹ ɮɚɤɬɨɪɚɦɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ, ɤ 

ɩɪɢɦɟɪɭ, ɫɨɫɬɚɜ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɤɡɨɝɟɧɧɵɯ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

(ɷɪɨɡɢɹ, ɷɨɥɨɜɵɟ ɩɪɨɰɟɫɫɵ), ɩɪɟɨɛɪɚɡɭɸɳɢɯ ɪɟɥɶɟɮ ɬɟɪɪɢɬɨɪɢɣ, ɪɟɠɢɦ 

ɩɢɬɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɬ.ɞ. 

ȼɫё ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɜɵɲɟ ɢ ɧɟ ɬɨɥɶɤɨ ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɜɚɠɧɨɫɬɢ ɢɡɭɱɟɧɢɹ 

ɨɬɞɟɥɶɧɵɯ ɪɚɡɧɨɫɬɟɣ ɩɨɱɜ ɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɰɟɥɨɦ. ɗɬɨ ɧɟ ɜ ɦɟɧɶɲɟɣ 

ɫɬɟɩɟɧɢ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɢɡɭɱɟɧɢɸ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɤɚɤ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɢ ɉɌɄ [8]. 

 

2 Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

2.1 Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɢɡɭɱɟɧɢɹ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ 

ɬɟɪɪɢɬɨɪɢɢ ɜ ɯɨɞɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ (ɥɚɧɞɲɚɮɬɧɨɝɨ) 

ɨɛɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɡɚɤɥɚɞɤɚ ɩɨɱɜɟɧɧɵɯ ɪɚɡɪɟɡɨɜ – ɹɦ (ɨɫɧɨɜɧɵɯ ɪɚɡɪɟɡɨɜ 

ɢɥɢ ɲɭɪɮɨɜ), ɩɨɥɭɹɦ (ɩɨɜɟɪɨɱɧɵɯ ɪɚɡɪɟɡɨɜ) ɢ ɩɪɢɤɨɩɨɤ, ɤɨɬɨɪɵɟ 
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ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɫɧɨɜɧɵɦ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɢ ɤɚɪɬɢɪɨɜɨɱɧɵɦ ɬɨɱɤɚɦ ɢɡɭɱɟɧɢɹ 

[8]. 

ɉɨɱɜɟɧɧɵɟ ɪɚɡɪɟɡɵ ɫɥɭɠɚɬ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɨɱɜɵ ɢ ɨɬɛɨɪɚ ɩɨɱɜɟɧɧɵɯ 

ɨɛɪɚɡɰɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɜɟɬɚ, ɜɥɚɠɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɩɨɱɜ, ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɢ ɩɨɞɫɬɢɥɚɸɳɢɯ ɩɨɪɨɞ. 

Ɋɚɡɪɟɡɵ ɧɚ ɩɚɲɧɟ, ɡɚɥɟɠɢ ɢ ɰɟɥɢɧɟ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɜ 2015ɝ. ɜ Ʉɚɧɫɤɨɣ 

ɥɟɫɨɫɬɟɩɢ (Ɋɵɛɢɧɫɤɢɣ ɪɚɣɨɧ, Ɉɉɏ ɋɨɥɹɧɫɤɨɟ) (ɪɢɫ.1). 

  

 

Ɋɢɫɭɧɨɤ 1 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɱɜɟɧɧɵɯ ɪɚɡɪɟɡɨɜ ɧɚ ɤɨɫɦɢɱɟɫɤɨɦ ɫɧɢɦɤɟ 

Ɍɟɪɪɢɬɨɪɢɹ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» ɩɪɢɭɪɨɱɟɧɚ ɤ Ʉɚɧɫɤɨɣ ɥɟɫɨɫɬɟɩɢ. 

Ʉɚɧɫɤɚɹ ɥɟɫɨɫɬɟɩɶ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɤɪɭɩɧɨɣ ɢɡ ɜɫɟɯ ɥɟɫɨɫɬɟɩɧɵɯ ɪɟɝɢɨɧɨɜ 

ɤɪɚɹ. Ɉɛɳɚɹ ɟё ɩɥɨɳɚɞɶ 1533 ɬɵɫ. ɝɚ, ɩɥɨɳɚɞɶ ɩɚɲɧɢ 783 ɬɵɫ. ɝɚ.  

Ɋɚɫɩɨɥɚɝɚɟɬɫɹ ɥɟɫɨɫɬɟɩɶ ɜ Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɬɟɤɬɨɧɢɱɟɫɤɭɸ ɜɩɚɞɢɧɭ, ɫɥɨɠɟɧɧɭɸ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɟɫɱɚɧɢɤɚɦɢ ɢ 

ɝɥɢɧɚɦɢ ɫɪɟɞɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɚɥɟɨɡɨɹ, ɢ ɭɝɥɟɧɨɫɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɸɪɵ.  

Ɍɟɪɪɢɬɨɪɢɹ ɥɟɫɨɫɬɟɩɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɵɫɨɤɨɩɨɞɧɹɬɭɸ ɢ 

ɝɥɭɛɨɤɨɪɚɫɱɥɟɧɟɧɧɭɸ ɯɨɥɦɢɫɬɨ-ɭɜɚɥɢɫɬɭɸ ɪɚɜɧɢɧɭ, ɧɚɢɛɨɥɟɟ ɩɨɧɢɠɟɧɧɭɸ ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɢ ɫɟɜɟɪɧɨɣ ɱɚɫɬɹɯ. 

Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɚɹ ɤɨɬɥɨɜɢɧɚ, ɢɥɢ Ɋɵɛɢɧɫɤɚɹ ɜɩɚɞɢɧɚ, — ɫɬɪɭɤɬɭɪɧɵɣ 

ɷɥɟɦɟɧɬ ɩɥɢɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ, ɬɟɤɬɨɧɢɱɟɫɤɚɹ ɜɩɚɞɢɧɚ ɧɚ 

ɸɝɨ-ɡɚɩɚɞɟ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɤ ɸɝɨ-ɜɨɫɬɨɤɭ ɨɬ Ʉɪɚɫɧɨɹɪɫɤɚ. Ɉɧɚ ɹɜɥɹɟɬɫɹ 

ɭɫɥɨɜɧɨɣ ɝɪɚɧɢɰɟɣ ɦɟɠɞɭ ȿɧɢɫɟɣɫɤɢɦ ɤɪɹɠɟɦ ɢ ȼɨɫɬɨɱɧɵɦ ɋɚɹɧɨɦ. 

Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɚɹ ɤɨɬɥɨɜɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɞɧɹɬɭɸ, ɝɥɭɛɨɤɨ 

ɪɚɫɱɥɟɧɟɧɧɭɸ ɥɟɫɨɫɬɟɩɧɭɸ ɯɨɥɦɢɫɬɨ-ɭɜɚɥɢɫɬɭɸ ɪɚɜɧɢɧɭ. ȼɵɫɨɬɵ ɦɟɫɬɧɨɫɬɢ ɜ 

ɟɟ ɩɪɟɞɟɥɚɯ ɧɚɪɚɫɬɚɸɬ ɩɨ ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɧɚ ɡɚɩɚɞ ɢ ɧɚ ɸɝ, ɜ ɫɬɨɪɨɧɭ ɝɨɪɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ ȿɧɢɫɟɣɫɤɨɝɨ ɤɪɹɠɚ ɢ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ. Ʉɨɬɥɨɜɢɧɚ ɢɡɪɟɡɚɧɚ 

ɪɟɱɧɵɦɢ ɞɨɥɢɧɚɦɢ, ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɡɚɛɨɥɨɱɟɧɧɵɦɢ. ɉɪɟɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɬɵ 

ɯɨɥɦɨɜ — 300—400 ɦ, ɜɟɪɲɢɧɵ ɯɨɥɦɨɜ ɩɥɨɫɤɢɟ ɢ ɲɢɪɨɤɢɟ, ɫɤɥɨɧɵ ɩɨɥɨɝɢɟ. 
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Ʉɥɢɦɚɬ Ʉɚɧɫɤɨɣ ɥɟɫɨɫɬɟɩɢ ɛɨɥɟɟ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ (ɦɟɪɚ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɫɬɢ 64-68%), ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɥɟɫɨɫɬɟɩɹɦɢ ɜɨɫɬɨɱɧɨɣ ɨɤɪɚɢɧɵ 

Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ ɧɢɡɦɟɧɧɨɫɬɢ.  ɉɨ ɞɚɧɧɵɦ ɦɟɬɟɨɫɬɚɧɰɢɢ ɋɨɥɹɧɤɚ ɫɪɟɞɧɹɹ 

ɦɧɨɝɨɥɟɬɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɜɧɚ 0,5 ɋ, ɧɚɢɛɨɥɟɟ ɬɟɩɥɵɦɢ ɹɜɥɹɸɬɫɹ 

ɢɸɧɶ, ɢɸɥɶ, ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɦ - ɹɧɜɚɪɶ. ɋɪɟɞɧɢɟ ɦɧɨɝɨɥɟɬɧɢɟ ɞɚɧɧɵɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢ ɨɫɚɞɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɢ ɨɫɚɞɤɢ 

 

ȼɫɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɫɢɫɬɟɦɟ ɡɟɦɥɟɞɟɥɢɹ ɯɨɡɹɣɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɵ 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɪɟɞɧɢɦ ɦɧɨɝɨɥɟɬɧɢɦ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɱɬɨ ɬɪɟɛɭɟɬ 

ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɯ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ, ɢɫɯɨɞɹ ɢɡ ɫɤɥɚɞɵɜɚɸɳɢɯɫɹ 

ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɤɚɠɞɨɝɨ ɝɨɞɚ. ɉɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ Ʉɚɧɫɤɨɣ ɥɟɫɨɫɬɟɩɢ ɩɨɱɬɢ 

ɧɚɩɨɥɨɜɢɧɭ (49,9% ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ) ɩɪɟɞɫɬɚɜɥɟɧ ɱɟɪɧɨɡɟɦɚɦɢ, ɫɪɟɞɢ 

ɤɨɬɨɪɵɯ ɝɨɫɩɨɞɫɬɜɭɸɬ ɜɵɳɟɥɨɱɟɧɧɵɟ (37,4%). ɉɨɱɬɢ ɬɪɟɬɶ ɬɟɪɪɢɬɨɪɢɢ (32,4%) 

ɡɚɧɹɬɚ ɫɟɪɵɦɢ ɥɟɫɧɵɦɢ ɩɨɱɜɚɦɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɩɪɟɨɛɥɚɞɚɸɬ ɬɟɦɧɨ-ɫɟɪɵɟ 

(21,5%). Ⱦɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɵɯ ɩɨɱɜ ɜ Ʉɚɧɫɤɨɣ ɥɟɫɨɫɬɟɩɢ ɧɟɦɧɨɝɨ (2,1%). 

ɂɦɟɸɬɫɹ ɮɚɤɬɢɱɟɫɤɢ ɜɫɟ ɢɧɬɪɚɡɨɧɚɥɶɧɵɟ ɩɨɱɜɵ. Ɉɞɧɚɤɨ ɫɬɪɭɤɬɭɪɚ ɩɨɱɜɟɧɧɨɝɨ 

ɩɨɤɪɨɜɚ ɜ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɡɨɧɟ ɤɪɚɣɧɟ ɧɟɨɞɧɨɪɨɞɧɚɹ ɜ ɪɚɡɥɢɱɧɵɯ ɟё ɱɚɫɬɹɯ. 

ɉɨ ɫɬɪɭɤɬɭɪɟ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ, ɤɚɤ ɢ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɢ 

ɪɚɫɬɢɬɟɥɶɧɨɦɭ ɩɨɤɪɨɜɭ, ɜ ɞɚɧɧɨɣ ɡɨɧɟ ɱɟɬɤɨ ɜɵɞɟɥɹɟɬɫɹ ɬɪɢ ɩɨɞɡɨɧɵ – 

ɫɟɜɟɪɧɚɹ, ɬɢɩɢɱɧɚɹ ɢ ɸɠɧɚɹ ɥɟɫɨɫɬɟɩɢ, ɤɨɬɨɪɵɟ ɡɚɧɢɦɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 35,2, 

60,0 ɢ 4,8% ɩɥɨɳɚɞɢ ɥɟɫɨɫɬɟɩɢ [14]. 

Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɸɠɧɨɣ ɥɟɫɨɫɬɟɩɢ. 

Ɍɟɪɪɢɬɨɪɢɹ ɸɠɧɨɣ ɥɟɫɨɫɬɟɩɢ ɩɨɱɬɢ ɧɚ ɞɜɟ ɬɪɟɬɢ (64%) ɡɚɧɹɬɚ ɱɟɪɧɨɡɟɦɚɦɢ, ɫ 

ɚɛɫɨɥɸɬɧɵɦ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɨɛɵɤɧɨɜɟɧɧɵɯ (49,8%). ȼɵɳɟɥɨɱɟɧɧɵɟ ɱɟɪɧɨɡɟɦɵ 

(12,3%) ɡɞɟɫɶ ɬɹɝɨɬɟɸɬ ɤ ɫɤɥɨɧɚɦ ɫɟɜɟɪɧɨɣ ɷɤɫɩɨɡɢɰɢɢ, ɜɫɬɪɟɱɚɸɬɫɹ ɨɧɢ ɢ ɜ 

ɤɨɦɩɥɟɤɫɟ ɫ ɱɟɪɧɨɡɟɦɚɦɢ ɨɛɵɤɧɨɜɟɧɧɵɦɢ, ɡɚɧɢɦɚɹ ɦɟɥɤɢɟ ɦɢɤɪɨɩɨɧɢɠɟɧɢɹ. 

Ɉɩɨɞɡɨɥɟɧɧɵɯ ɱɟɪɧɨɡɟɦɨɜ ɦɚɥɨ ɜ ɞɚɧɧɨɣ ɩɨɞɡɨɧɟ (1,9%). Ɉɧɢ ɡɚɥɟɝɚɸɬ ɜ 
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ɩɨɧɢɠɟɧɢɹɯ ɢ ɩɨɞ ɪɚɡɪɟɠɟɧɧɵɦɢ ɛɟɪɟɡɧɹɤɚɦɢ ɧɚ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɚɯ. ɋɟɪɵɟ 

ɥɟɫɧɵɟ ɩɨɱɜɵ ɡɚɧɢɦɚɸɬ ɜɫɟɝɨ 4,3% ɬɟɪɪɢɬɨɪɢɢ ɩɨɞ ɥɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. 

ȼ ɸɠɧɨɣ ɥɟɫɨɫɬɟɩɢ ɦɧɨɝɨ ɢɧɬɪɚɡɨɧɚɥɶɧɵɯ ɩɨɱɜ (31,7%), ɫɪɟɞɢ ɤɨɬɨɪɵɯ 

ɩɪɟɨɛɥɚɞɚɸɬ ɩɨɣɦɟɧɧɵɟ ɢ ɥɭɝɨɜɨ-ɱɟɪɧɨɡɟɦɧɵɟ ɩɨɱɜɵ, ɩɪɢɭɪɨɱɟɧɧɵɟ ɤ ɩɨɣɦɚɦ 

ɪ. Ʉɚɧ, Ɋɵɛɧɚɹ, ɍɫɨɥɤɚ, ɍɪɹ. ɍɞɟɥɶɧɵɣ ɜɟɫ ɡɚɛɨɥɨɱɟɧɧɵɯ ɩɨɱɜ ɫɭɳɟɫɬɜɟɧɧɨ 

ɧɢɠɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɩɨɞɡɨɧɚɯ ɢ ɨɧɢ ɢɦɟɸɬ ɦɟɫɬɨ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɩɟɪɜɵɯ 

ɧɚɞɩɨɣɦɟɧɧɵɯ ɬɟɪɪɚɫɚɯ ɢ ɜ ɲɢɪɨɤɢɯ ɡɚɦɤɧɭɬɵɯ ɩɨɧɢɠɟɧɢɹɯ. ȼ ɸɠɧɨɣ 

ɥɟɫɨɫɬɟɩɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɧɨɝɨ ɫɨɥɨɧɰɟɜɚɬɵɯ ɩɨɱɜ. 

Ɉɫɧɨɜɧɵɦ ɜɨɞɨɬɨɤɨɦ Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ ɢ ɸɠɧɨɣ ɱɚɫɬɢ 

ȿɧɢɫɟɣɫɤɨɝɨ ɤɪɹɠɚ ɹɜɥɹɟɬɫɹ ɪɟɤɚ Ʉɚɧ — ɤɪɭɩɧɵɣ ɩɪɚɜɵɣ ɩɪɢɬɨɤ ȿɧɢɫɟɹ. Ɋɟɤɚ 

ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɚɯ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ Ʉɚɧɫɤɨɝɨ Ȼɟɥɨɝɨɪɶɹ, ɩɨɫɥɟ 

ɫɥɢɹɧɢɹ ɝɨɪɧɵɯ ɪɟɤ Ⱦɢɤɢɣ Ʉɚɧ ɢ Ɍɢɯɢɣ Ʉɚɧ, ɩɟɪɟɫɟɤɚɟɬ Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɭɸ 

ɤɨɬɥɨɜɢɧɭ ɢ ɸɠɧɵɟ ɨɬɪɨɝɢ ȿɧɢɫɟɣɫɤɨɝɨ ɤɪɹɠɚ. ȼ ɩɪɟɞɟɥɚɯ Ɋɵɛɢɧɫɤɨɣ 

ɜɩɚɞɢɧɵ ɜɵɹɜɥɟɧɵ ɥɟɱɟɛɧɨ-ɩɢɬɶɟɜɵɟ ɜɨɞɵ ɫ ɜɵɫɨɤɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ. 

ɂɪɛɟɣɫɤɨ-ɋɨɥɹɧɫɤɨ-ɍɫɩɟɧɫɤɢɣ ɥɚɧɞɲɚɮɬ ɫɚɦɵɣ ɛɨɥɶɲɨɣ ɜ Ʉɚɧɫɤɨɣ 

ɥɟɫɨɫɬɟɩɢ. Ɉɧ ɡɚɧɢɦɚɟɬ ɱɟɬɜɟɪɬɭɸ ɱɚɫɬɶ ɨɤɪɭɝɚ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɥɚɧɞɲɚɮɬɚ 

ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɩɨɥɭɩɟɬɥɟ, ɤɨɬɨɪɭɸ ɨɛɪɚɡɭɟɬ ɪ. Ʉɚɧ ɧɚ ɜɨɞɨɪɚɡɞɟɥɚɯ Ʉɚɧ – 

Ȼɨɥɶɲɚɹ ɍɪɹ – Ʉɚɧ. Ɂɚɩɚɞɧɚɹ ɱɚɫɬɶ ɥɚɧɞɲɚɮɬɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɨɞɨɪɚɡɞɟɥɟ ɪɟɤ: 

Ʉɚɧɚ ɢ Ɋɵɛɧɨɣ. 

ȼ ɫɜɹɡɢ ɫ ɛɨɥɶɲɨɣ ɬɟɪɪɢɬɨɪɢɟɣ ɥɚɧɞɲɚɮɬ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ ɦɟɫɬɧɨɫɬɢ –

ɡɚɩɚɞɧɭɸ ɢ ɜɨɫɬɨɱɧɭɸ, ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɩɪɨɯɨɞɢɬ ɩɨ ɪ. Ȼɨɥɶɲɚɹ ɍɪɹ. 

ɂɫɫɥɟɞɭɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɩɪɢɧɚɞɥɟɠɢɬ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ. 

Ɂɚɩɚɞɧɚɹ ɦɟɫɬɧɨɫɬɶ ɡɚɧɢɦɚɟɬ ɜɨɞɨɪɚɡɞɟɥ ɪɟɤ Ʉɚɧɚ ɢ Ȼ. ɍɪɹ, ɜ ɩɪɟɞɟɥɚɯ 

ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɹɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɜɨɞɨɪɚɡɞɟɥɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (ɩɪɢɬɨɤɨɜ 

Ʉɚɧɚ). ȼɵɫɨɬɧɵɟ ɨɬɦɟɬɤɢ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 222 ɞɨ 432 ɦ, ɩɨɫɬɟɩɟɧɧɨ ɩɨɜɵɲɚɹɫɶ ɫ 

ɫɟɜɟɪɚ ɧɚ ɸɝ. ɋɤɥɨɧɵ ɤ ɪɟɤɚɦ Ȼ. ɍɪɹ ɢ Ʉɚɧ ɤɪɭɬɵɟ, ɦɟɫɬɚɦɢ ɨɛɪɵɜɢɫɬɵɟ, ɧɨ 

ɫɚɦ ɜɨɞɨɪɚɡɞɟɥ, ɤɪɨɦɟ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɟɝɨ ɱɚɫɬɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɪɨɜɧɟɧ. 

Ɂɞɟɫɶ ɩɪɟɨɛɥɚɞɚɸɬ ɩɥɨɫɤɢɟ ɲɢɪɨɤɢɟ ɦɟɠɞɭɪɟɱɶɹ ɦɟɥɤɢɯ ɜɨɞɨɬɨɤɨɜ ɫ ɛɨɥɟɟ 

ɤɪɭɬɵɦɢ ɸɠɧɵɦɢ ɢ ɡɚɩɚɞɧɵɦɢ ɫɤɥɨɧɚɦɢ ɢ ɦɟɧɟɟ ɤɪɭɬɵɦɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɟɜ, ɫɟɜɟɪɧɵɦɢ ɢ ɜɨɫɬɨɱɧɵɦɢ. Ɋɟɱɧɚɹ ɫɟɬɶ ɡɞɟɫɶ ɦɟɥɤɨɜɨɞɧɚɹ, 
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ɱɚɫɬɨ ɫ ɡɚɛɨɥɨɱɟɧɧɵɦɢ ɩɪɚɜɵɦɢ ɛɟɪɟɝɚɦɢ ɪɭɱɶɟɜ ɢ ɪɟɱɟɤ. ȼ ɰɟɥɨɦ ɬɟɪɪɢɬɨɪɢɹ 

ɭɞɨɛɧɚ ɞɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɛɨɬ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɝɚɬɫɬɜɨ ɪɚɣɨɧɚ ɱɟɪɧɨɡёɦɚɦɢ, ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ 

ɨɬɥɢɱɚɟɬɫɹ ɨɞɧɨɨɛɪɚɡɢɟɦ, ɛɟɞɧɨɫɬɶɸ ɮɥɨɪɢɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɦɚɥɨɣ 

ɡɚɞɟɪɧɨɜɚɧɧɨɫɬɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɢ ɧɟɫɨɦɤɧɭɬɵɦ ɬɪɚɜɨɫɬɨɟɦ. ȼ ɫɜɹɡɢ ɫ 

ɛɨɥɶɲɨɣ ɪɚɫɩɚɯɚɧɧɨɫɬɶɸ ɬɟɪɪɢɬɨɪɢɢ, ɞɨɯɨɞɹɳɟɣ ɜ ɨɬɞɟɥɶɧɵɯ ɪɚɣɨɧɚɯ ɞɨ 80-

90%, ɟɫɬɟɫɬɜɟɧɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɢɥɚɫɶ ɥɢɲɶ ɧɚ ɧɟɛɨɥɶɲɢɯ ɰɟɥɢɧɧɵɯ 

ɭɱɚɫɬɤɚɯ. 

Ʉɚɧɫɤɚɹ ɥɟɫɨɫɬɟɩɶ ɨɬɥɢɱɚɟɬɫɹ ɦɟɥɤɨɛɭɝɪɢɫɬɵɦ ɪɟɥɶɟɮɨɦ, ɧɚɥɢɱɢɟɦ 

ɩɚɪɤɨɜɵɯ ɬɪɚɜɹɧɵɯ ɛɟɪɟɡɧɹɤɨɜ.  ȼ ɰɟɧɬɪɟ ɩɨɦɟɳɚɟɬɫɹ ɪɚɡɧɨɬɪɚɜɧɨ-ɡɥɚɤɨɜɚɹ 

ɫɬɟɩɶ (ɤɨɜɵɥɶ, ɡɦɟɟɜɤɚ, ɬɢɩɱɚɤ, ɬɨɧɤɨɧɨɝ, ɦɹɬɥɢɤ ɢ ɪɚɡɧɨɬɪɚɜɶɟ) ɫ ɬɢɩɢɱɧɵɦɢ 

ɱɟɪɧɨɡɟɦɚɦɢ.  ɋɬɟɩɶ ɡɚɰɜɟɬɚɟɬ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ, ɨɬɰɜɟɬɚɟɬ ɢ ɜɵɝɨɪɚɟɬ ɤ ɢɸɥɸ.  

ɉɨ ɩɟɪɢɮɟɪɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɥɭɝɨɜɚɹ (ɬɢɦɨɮɟɟɜɤɨ-ɦɹɬɥɢɤɨɜɚɹ) ɫɬɟɩɶ ɫ 

ɛɟɪɟɡɨɜɵɦɢ ɤɨɥɤɚɦɢ ɢ ɫɨɫɧɨɜɵɦɢ ɪɨɳɢɰɚɦɢ ɫ ɜɟɣɧɢɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɦ 

ɧɚɩɨɱɜɟɧɧɵɦ ɩɨɤɪɨɜɨɦ ɫ ɜɵɳɟɥɨɱɟɧɧɵɦɢ ɢ ɨɩɨɞɡɨɥɟɧɧɵɦɢ ɱɟɪɧɨɡɟɦɚɦɢ.   

Ʌɟɫɚ ɫɨɯɪɚɧɢɥɢɫɶ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɜ ɜɢɞɟ ɛɟɪёɡɨɜɵɯ ɤɨɥɤɨɜ ɩɨ ɫɤɥɨɧɚɦ 

ɫɟɜɟɪɧɨɣ ɷɤɫɩɨɡɢɰɢɢ, ɫ ɩɪɢɦɟɫɶɸ ɫɨɫɧɵ ɢ ɥɢɫɬɜɟɧɧɢɰɵ ɧɚ ɜɨɞɨɪɚɡɞɟɥɚɯ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɚɯɚɧɚ. 

 

2.2 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

2.2.1 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɱɜ 

 

Ⱦɥɹ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢɡ ɤɚɠɞɨɝɨ ɩɨɱɜɟɧɧɨɝɨ ɪɚɡɪɟɡɚ ɛɵɥɨ ɨɬɨɛɪɚɧɨ 

5-6 ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɨɜ (ɬɚɛɥ. 3). 

Ⱦɥɹ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɨɱɜɟɧɧɨɝɨ ɩɥɨɞɨɪɨɞɢɹ ɨɛɪɚɡɰɵ ɬɚɤɠɟ ɨɬɛɢɪɚɥɢɫɶ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɡ ɝɭɦɭɫɨɜɨɝɨ ɝɨɪɢɡɨɧɬɚ ɩɨɱɜ ɤɚɠɞɨɝɨ ɭɝɨɞɶɹ (15). ȼɫɟɝɨ ɛɵɥɨ 

ɨɬɨɛɪɚɧɨ 32 ɨɛɪɚɡɰɚ. 

 

Ɍɚɛɥɢɰɚ 3 – ȼɟɞɨɦɨɫɬɶ ɨɬɛɨɪɚ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɨɜ 
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ɋɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ, ɝɭɦɢɧɨɜɵɯ ɢ ɮɭɥɶɜɨɤɢɫɥɨɬ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɦɟɬɨɞɭ 

ɂ.ȼ.Ɍɸɪɢɧɚ. Ⱦɥɹ ɢɡɜɥɟɱɟɧɢɹ ɩɨɞɜɢɠɧɨɣ ɱɚɫɬɢ ɝɭɦɭɫɚ (ɋ0,1ɧ.NɚɈɇ) ɢɫɩɨɥɶɡɨɜɚɥɢ 

0,1 ɧ. ɝɢɞɪɨɨɤɫɢɞ ɧɚɬɪɢɹ, ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ɩɨɱɜɵ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ 1:20  [2]. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ pH ɩɨɱɜɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ. 

Ȼɪɚɥɢ 10 ɝ ɩɨɱɜɵ, ɩɟɪɟɧɨɫɢɥɢ ɜ ɫɬɚɤɚɧ 100 ɦɥ, ɩɪɢɥɢɜ 25 ɦɥ 0,1 ɧ. ɪɚɫɬɜɨɪ 

ɯɥɨɪɢɞɚ ɤɚɥɢɹ, ɩɟɪɟɦɟɲɢɜɚɥɢ 1-2 ɦɢɧɭɬɵ ɢ ɨɫɬɚɜɥɹɥɢ ɫɬɨɹɬɶ 5 ɦɢɧɭɬ. ɉɟɪɟɞ 

ɨɩɪɟɞɟɥɟɧɢɟɦ ɫɭɫɩɟɧɡɢɢ ɩɟɪɟɦɟɲɢɜɚɥɢ ɢ ɩɨɝɪɭɠɚɥɢ ɜ ɪɚɫɬɜɨɪ ɷɥɟɤɬɪɨɞ. 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɱɜɟɧɧɨ-ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɳɟɫɬɜɚ ɜ ɫɢɫɬɟɦɟ ɩɨɱɜɚ — ɩɨɪɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɷɥɸɜɢɚɥɶɧɨ-ɚɤɤɭɦɭɥɹɬɢɜɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ Ʉɷɚ, ɩɪɟɞɥɨɠɟɧɧɵɟ Ⱥ.Ⱥ. Ɋɨɞɟ. 

ȼɦɟɫɬɨ ɬɟɪɦɢɧɚ ɷɥɸɜɢɚɥɶɧɨ-ɚɤɤɭɦɭɥɹɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɳɟ ɜɫɟɝɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɟɟ ɨɛɳɢɣ ɬɟɪɦɢɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 
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R, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ (ɜɚɥɨɜɨɝɨ ɢɥɢ ɩɨɞɜɢɠɧɨɝɨ) 

ɯɢɦɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɬɨɦ ɢɥɢ ɢɧɨɦ ɝɟɧɟɬɢɱɟɫɤɨɦ ɝɨɪɢɡɨɧɬɟ ɩɨɱɜɵ ɤ ɟɝɨ 

ɫɨɞɟɪɠɚɧɢɸ ɜ ɩɨɱɜɨɨɛɪɚɡɭɸɳɟɣ ɩɨɪɨɞɟ. Ʉɚɠɞɵɣ ɝɨɪɢɡɨɧɬ ɩɪɨɮɢɥɹ ɨɛɵɱɧɨ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɪɹɞɨɦ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ. 

Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

R = R1 : R0,                                                                                                      (1) 

 

ɝɞɟ R1 - ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ ɜ ɩɨɱɜɟ ɢɥɢ ɤɨɪɟ ɜɵɜɟɬɪɢɜɚɧɢɹ, %;  

      R0 - ɬɨ ɠɟ, ɜ ɩɨɪɨɞɟ (ɝɨɪ. ɋ).  

ȿɫɥɢ R > 1, ɬɨ ɷɬɨ ɝɨɜɨɪɢɬ ɨɛ ɚɤɤɭɦɭɥɹɰɢɢ ɷɥɟɦɟɧɬɚ ɜ ɩɪɨɮɢɥɟ ɩɨɱɜɵ. R 

> 5 ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɢɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɷɥɟɦɟɧɬɚ, R =  5-2 – ɫɪɟɞɧɟɟ, ɢ  R =  2-1 – 

ɫɥɚɛɨɟ.   

ȿɫɥɢ R <1 – ɬɨ ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɦ ɜɵɧɨɫɟ ɷɥɟɦɟɧɬɚ 

ɡɚ ɩɪɟɞɟɥɵ ɩɪɨɮɢɥɹ [6]. 

ɑɬɨɛɵ ɨɰɟɧɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 

ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɨɛɴɟɤɬɟ ɩɨɜɵɲɟɧɧɵɦ ɥɢɛɨ ɩɨɧɢɠɟɧɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

Ʉɥɚɪɤɨɦ ɡɟɦɧɨɣ ɤɨɪɵ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ Ʉɥɚɪɤ 

ɤɨɧɰɟɧɬɪɚɰɢɢ - ɱɢɫɥɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɜɵɱɢɫɥɹɟɦɵɣ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 

ɫɨɞɟɪɠɚɧɢɹ ɷɥɟɦɟɧɬɚ ɜ ɞɚɧɧɨɣ ɩɨɪɨɞɟ C ɤ Ʉɥɚɪɤɭ:  

 

KK = C/CK,                                                                                                      (2) 

 

ɝɞɟ C – ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ ɜ ɩɨɪɨɞɟ; 

       CK – Ʉɥɚɪɤ. 

ȿɫɥɢ ɜ ɱɢɫɥɢɬɟɥɶ ɷɬɨɣ ɮɨɪɦɭɥɵ ɩɨɞɫɬɚɜɥɹɸɬɫɹ ɫɪɟɞɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 

ɷɥɟɦɟɧɬɨɜ ɜ ɝɨɪɧɨɣ ɩɨɪɨɞɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɢɩɚ, ɬɨ ɜɵɱɢɫɥɟɧɧɵɟ ɜɟɥɢɱɢɧɵ 

Ʉɥɚɪɤɨɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɨɠɟ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɞɥɹ 

ɞɚɧɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɩɨɪɨɞ. Ɂɧɚɱɟɧɢɟ KK> 1 ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɞɥɹ ɞɚɧɧɨɝɨ 

ɷɥɟɦɟɧɬɚ ɯɚɪɚɤɬɟɪɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
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ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɞɚɧɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ 

ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɵɦ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɷɬɨɣ ɩɨɪɨɞɵ. ɂ ɧɚɨɛɨɪɨɬ, ɡɧɚɱɟɧɢɹ KK 

<1 ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɞɚɧɧɵɣ ɷɥɟɦɟɧɬ ɨɛɵɱɧɨ ɫɨɞɟɪɠɢɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɪɨɞɟ ɜ ɩɨɧɢɠɟɧɧɵɯ (ɞɟɮɢɰɢɬɧɵɯ) ɤɨɥɢɱɟɫɬɜɚɯ [1].  

 

2.2.2 Ɇɟɬɨɞɵ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɣ 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɫɨɫɬɚɜɚ ɭɝɨɞɢɣ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ 

ɬɟɪɪɢɬɨɪɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ 

(Ʉɷɤ.ɫɬ.) [5]. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɷɤɨɥɨɝɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɟ ɭɝɨɞɶɹ (ɥɟɫɚ, ɛɨɥɨɬɚ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɰɟɥɢɧɧɵɟ ɡɟɦɥɢ) ɫɨɡɞɚɸɬ ɜɨɤɪɭɝ ɫɟɛɹ 

ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɫɪɟɞɭ ɢ ɯɨɪɨɲɨ ɜɥɢɹɸɬ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɬɟɪɪɢɬɨɪɢɸ, ɟɟ ɮɥɨɪɭ ɢ ɮɚɭɧɭ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɬɚɛɥɢɰɚ 4. 

 

Ɍɚɛɥɢɰɚ 4 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɨɰɟɧɤɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɡɟɦɟɥɶɧɵɯ ɭɝɨɞɢɣ 

[5] 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɫɬɢ ɥɚɧɞɲɚɮɬɚ 

ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0<Ʉɚɩ<10 ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɥɟɞɭɸɳɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ. 

ɑɟɦ ɛɨɥɶɲɟ ɩɥɨɳɚɞɶ ɜɢɞɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶ ɢ ɜɵɲɟ ɢɧɞɟɤɫ ɝɥɭɛɢɧɵ 

ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɫɬɢ ɢɦ ɥɚɧɞɲɚɮɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɬɟɪɪɢɬɨɪɢɹ. 

Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɩɪɟɨɛɪɚɡɨɜɚɧɧɨcɬɢ ɥɚɧɞɲɚɮɬɨɜ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɲɤɚɥɟ: 

2,0 - 3,80 – ɫɥɚɛɨ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ; 

3,81- 5,30 – ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ; 

5,31- 6,50 – ɫɪɟɞɧɟ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ; 

6,51- 7,40 – ɫɢɥɶɧɨ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ;   

7,41 - 8,0 – ɨɱɟɧɶ ɫɢɥɶɧɨ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ. 
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Ɉɫɧɨɜɨɣ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɉɊɉ ɢ ɜɵɹɜɥɟɧɢɹ ɜɟɞɭɳɢɯ ɤɪɢɬɟɪɢɟɜ, 

ɮɨɪɦɢɪɭɸɳɢɯ ɉɊɉ, ɫɥɭɠɢɬ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɤɪɢɬɟɪɢɹɦɢ 

ɩɪɢɪɨɞɧɨ-ɪɟɫɭɪɫɧɵɯ ɭɫɥɨɜɢɣ ɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɬɨɹɧɢɹ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ. 

Ɉɰɟɧɤɚ ɩɪɢɪɨɞɧɨ-ɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɷɬɚɩɧɨ: 

1.Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɩɨ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ ɡɞɨɪɨɜɶɸ 

ɧɚɫɟɥɟɧɢɹ. 

2.Ɉɬɛɨɪ ɩɪɢɨɪɢɬɟɬɧɵɯ (ɜɟɞɭɳɢɯ) ɮɚɤɬɨɪɨɜ ɜ ɤɚɠɞɨɦ ɪɚɡɞɟɥɟ, 

ɨɩɪɟɞɟɥɹɸɳɢɯ ɝɟɨɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɨɞɢɬɫɹ ɷɤɫɩɟɪɬɧɚɹ 

ɨɰɟɧɤɚ ɜɫɟɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ [19], ɚ ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɷɤɨɞɢɚɝɧɨɫɬɢɤɟ 

ɪɟɝɢɨɧɨɜ [18]. 

3.Ɋɚɫɱɟɬ ɨɰɟɧɨɱɧɵɯ ɢɧɞɟɤɫɨɜ ɞɥɹ ɩɪɢɨɪɢɬɟɬɧɵɯ ɤɪɢɬɟɪɢɟɜ. ɂɫɩɨɥɶɡɭɹ 

ɬɚɛɥɢɰɭ 4 ɢ ɮɨɪɦɭɥɭ (5) ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɨɰɟɧɨɱɧɵɟ ɢɧɞɟɤɫɵ ɤɪɢɬɟɪɢɟɜ:   

 

  = (   –     ) 
(     –     )

 ,                                                                                                   (5) 

 

ɝɞɟ Xi, Xmax, Xmin – ɡɧɚɱɟɧɢɹ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ɮɚɤɬɢɱɟɫɤɢɟ, ɦɚɤɫɢɦɚɥɶɧɵɟ, ɦɢɧɢɦɚɥɶɧɵɟ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɚɤɬɨɪɨɜ: 1 – ɗɤɨɥɨɝɨ-ɤɥɢɦɚɬɢɱɟɫɤɚɹ ɤɨɦɮɨɪɬɧɨɫɬɶ, 

ɛɚɥɥɵ; 2 – ɑɟɪɧɨɡɟɦɵ, % ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ; 3 – ɉɨɱɜɵ ɫɦɵɬɵɟ ɷɪɨɡɢɨɧɧɨ-

ɨɩɚɫɧɵɟ, % ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ; 4 – Ɋɟɤɢ, % ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ; 5 – Ɂɚɛɨɥɨɱɟɧɧɵɟ 

ɡɟɦɥɢ, % ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ; 6 – Ɉɜɪɚɠɧɵɣ ɪɟɥɶɟɮ, % ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ; 7 – 

Ɂɚɤɚɪɫɬɨɜɚɧɧɨɫɬɶ, ɫɪɟɞɧɟɟ ɤɨɥ-ɜɨ ɤɚɪɫɬɨɜɵɯ ɨɛɴɟɤɬɨɜ ɧɚ 100 ɤɦ2.; 8 – Ɉɩɨɥɡɧɢ, 

ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɤɦ /ɤɦ2.; 9 – Ɂɨɧɵ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ, % ɩɥɨɳɚɞɢ 

ɪɚɣɨɧɚ; 10 – ɋɩɨɫɨɛɧɨɫɬɶ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɨɪɨɞ ɤ ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ ɧɚɤɨɩɥɟɧɢɸ, 

ɛɚɥɥɵ. 

 

Ɍɚɛɥɢɰɚ 6 – Ʉɪɢɬɟɪɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɨɞɧɨ-ɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ (ɉɊɉ) 

ɬɟɪɪɢɬɨɪɢɢ 

Ⱥ – ɤɥɢɦɚɬɢɱɟɫɤɢɟ, ɩɨɱɜɟɧɧɵɟ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ Ȼ – ɝɟɨɥɨɝɨ-ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ 
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4. Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɱɚɫɬɧɵɯ ɢɧɞɟɤɫɨɜ ɜ ɢɧɬɟɝɪɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ ɜɡɜɟɲɟɧɧɵɯ ɛɚɥɥɶɧɨ-ɪɟɣɬɢɧɝɨɜɵɯ ɨɰɟɧɨɤ. 

ȼ ɢɬɨɝɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɣ ɢɧɞɟɤɫ ɩɪɢɪɨɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ 

(Iɢɧɬ.), ɫɭɦɦɢɪɭɸɳɢɣ ɱɚɫɬɧɵɟ ɢɧɞɟɤɫɵ ɤɚɱɟɫɬɜɚ ɝɟɨɥɨɝɨ-ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ, 

ɤɥɢɦɚɬɨ-ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɨɱɜɟɧɧɨ-ɛɢɨɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜ ɪɚɣɨɧɚɯ ɪɟɝɢɨɧɚ 

5.  Ɉɰɟɧɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɧɞɟɤɫɚ ɉɊɉ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɲɤɚɥɟ:  

1,27-1,41 – ɧɢɡɤɢɣ; 

1,42-1,56 – ɩɨɧɢɠɟɧɧɵɣ; 

1,57-1,71 – ɫɪɟɞɧɢɣ; 

1,72-1,86 – ɩɨɜɵɲɟɧɧɵɣ; 

1,87-2,01 – ɜɵɫɨɤɢɣ. 

 

 

 

 

2.2.3 Ɇɟɬɨɞɢɤɚ ɫɨɫɬɚɜɥɟɧɢɹ ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɵ 

 

ɉɨɱɜɟɧɧɚɹ ɤɚɪɬɚ ɬɟɪɪɢɬɨɪɢɢ ɫɨɡɞɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɨɰɢɮɪɨɜɤɢ ɜ 

ɩɪɨɝɪɚɦɦɟ QGIS. 

 Ɉɰɢɮɪɨɜɤɚ – ɷɬɨ ɩɪɨɰɟɫɫ ɫɨɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɝɟɨɦɟɬɪɢɢ ɢ 

ɚɬɪɢɛɭɬɚɯ ɨɛɴɟɤɬɚ ɜ ɰɢɮɪɨɜɨɦ ɮɨɪɦɚɬɟ ɧɚ ɞɢɫɤɟ ɤɨɦɩɶɸɬɟɪɚ. ɑɚɫɬɨ ɛɨɥɶɲɚɹ 

ɞɨɥɹ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɜ Ƚɂɋ ɬɪɚɬɢɬɫɹ ɧɚ ɨɰɢɮɪɨɜɤɭ ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ, ɱɬɨɛɵ 

ɫɨɡɞɚɬɶ ɜɟɤɬɨɪɧɵɟ ɫɥɨɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ. ɉɪɨɝɪɚɦɦɚ QG S ɢɦɟɟɬ 

ɦɨɳɧɵɟ ɷɤɪɚɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɨɰɢɮɪɨɜɤɢ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ [30]. 

Ɋɢɫɭɧɨɤ 2 – Ɏɪɚɝɦɟɧɬ ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɵ 1986 ɝ. (ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ) 

 

Ɉɰɢɮɪɨɜɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɫɤɚɧɢɪɨɜɚɧɢɹ 

ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɵ (ɪɢɫ. 2), ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɬɪɨɜɨ-ɜɟɤɬɨɪɧɵɦ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ (ɜɟɤɬɨɪɢɡɚɰɢɟɣ). 
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ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɫɨɡɞɚɸɬɫɹ ɩɭɫɬɵɟ shape-ɮɚɣɥɵ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ 

ɬɢɩɚ ɩɨɱɜ ɫɨɝɥɚɫɧɨ ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɵ 1986 ɝ. ɉɪɨɰɟɫɫ ɨɛɵɱɧɨ ɧɚɱɢɧɚɟɬɫɹ ɫ 

ɜɵɛɨɪɚ «ɧɨɜɨɝɨ ɜɟɤɬɨɪɧɨɝɨ ɫɥɨɹ» ɢ ɭɤɚɡɚɧɢɹ ɬɢɩɚ ɝɟɨɦɟɬɪɢɢ (ɷɬɨ ɜɵɛɨɪ ɦɟɠɞɭ 

ɬɨɱɤɚɦɢ, ɥɢɧɢɹɦɢ ɢ ɩɨɥɢɝɨɧɚɦɢ). ȼ ɤɚɠɞɨɦ shape-ɮɚɣɥɟ ɫɨɞɟɪɠɢɬɫɹ ɧɟɤɨɬɨɪɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɨɰɢɮɪɨɜɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚ «Add 

circular string». Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɩɨɥɹ ɬɚɛɥɢɰɵ ɚɬɪɢɛɭɬɨɜ. ɉɨɦɢɦɨ 

ɢɦɟɧɢ ɩɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɤɚɡɚɬɶ ɤɚɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɛɭɞɟɬ ɜ ɧɟɦ 

ɯɪɚɧɢɬɶɫɹ, ɬ.ɟ. ɷɬɨ ɱɢɫɥɨ, ɫɥɨɜɨ ɢɥɢ ɩɪɟɞɥɨɠɟɧɢɟ, ɢɥɢ ɠɟ ɞɚɬɚ. ɉɨɫɥɟ 

ɜɵɞɟɥɟɧɢɹ ɜɫɟɯ ɩɨɥɢɝɨɧɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɞɧɨɦɭ ɬɢɩɭ ɩɨɱɜ, ɫɨɯɪɚɧɹɟɬɫɹ 

ɮɚɣɥ ɢ ɞɟɣɫɬɜɢɹ ɩɨɜɬɨɪɹɟɬɫɹ ɫ ɞɪɭɝɢɦɢ ɨɛɴɟɤɬɚɦɢ [30]. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɟ ɨɛɴɟɤɬɵ ɨɰɢɮɪɨɜɚɧɵ, ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ 

ɨɬɨɛɪɚɠɟɧɢɟ ɫɥɨёɜ, ɚ ɡɚɬɟɦ ɫɨɡɞɚɟɬɫɹ ɦɚɤɟɬ (ɫɚɦɚ ɤɚɪɬɚ, ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ, 

ɦɚɫɲɬɚɛ), ɨɧ ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɤɚɪɬɢɧɤɢ. ɗɬɨ ɢ ɟɫɬɶ ɤɨɧɟɱɧɚɹ 

ɨɰɢɮɪɨɜɚɧɧɚɹ ɤɚɪɬɚ (ɪɢɫ. 3).  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3 – ɉɨɱɜɟɧɧɚɹ ɤɚɪɬɚ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» (ɧɚ ɨɫɧɨɜɟ ɮɪɚɝɦɟɧɬɚ ɤɚɪɬɵ 1986 ɝ.; ɫɨɫɬɚɜɥɟɧɚ ɚɜɬɨɪɨɦ) 



 

 

3 ɋɬɪɭɤɬɭɪɚ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɬɟɪɪɢɬɨɪɢɢ 

 

ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɱɜ ɩɚɲɧɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɱɟɪɧɨɡɟɦɨɦ 

ɜɵɳɟɥɨɱɟɧɧɵɦ - 4731 ɝɚ ɢɥɢ 60,1 %. Ⱦɥɹ ɷɬɢɯ ɩɨɱɜ ɯɚɪɚɤɬɟɪɧɨ ɜɵɫɨɤɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɢ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ, ɜɵɪɚɠɟɧɧɵɣ ɝɭɦɭɫɨɜɵɣ ɝɨɪɢɡɨɧɬ, 

ɱɟɬɤɚɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ ɩɪɨɮɢɥɹ, ɧɟɣɬɪɚɥɶɧɚɹ ɢ ɛɥɢɡɤɚɹ ɤ ɧɟɣɬɪɚɥɶɧɨɣ 

ɪɟɚɤɰɢɹ, ɜɵɫɨɤɚɹ ɧɚɫɵɳɟɧɧɨɫɬɶ ɨɫɧɨɜɚɧɢɹɦɢ. 

ɑɟɪɧɨɡɟɦɵ ɨɩɨɞɡɨɥɟɧɧɵɟ ɡɚɧɢɦɚɸɬ 2270 ɝɚ ɢɥɢ 28,8 %, ɨɛɵɤɧɨɜɟɧɧɵɟ 

ɱɟɪɧɨɡɟɦɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɜ 876 ɝɚ, ɧɚ ɢɯ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ 11,1 

%. ɑɟɪɧɨɡɟɦɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɜ ɧɢɯ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ, 

ɪɟɚɤɰɢɹ ɩɨɱɜ ɨɬ ɫɥɚɛɨɤɢɫɥɨɣ ɞɨ ɧɟɣɬɪɚɥɶɧɨɣ, ɨɧɢ ɧɚɫɵɳɟɧɵ ɨɫɧɨɜɚɧɢɹɦɢ. 

ɉɨɞɬɢɩɵ:  

- ɜɵɳɟɥɨɱɧɵɟ ɱɟɪɧɨɡɟɦɵ ɛɨɝɚɬɵ ɫɨɞɟɪɠɚɧɢɟɦ ɝɭɦɭɫɚ (9,8 %), ɦɨɳɧɨɫɬɶ 

ɝɭɦɭɫɨɜɨɝɨ ɝɨɪɢɡɨɧɬɚ ɨɬ 30-50 ɫɦ, ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɜɨɞɧɨ-ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, 

ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɚ ɫɬɪɭɤɬɭɪɚ ɩɨɱɜɵ, ɩɨ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ - ɬɹɠɟɥɵɟ 

ɫɭɝɥɢɧɤɢ; 

- ɜ ɨɩɨɞɡɨɥɟɧɧɵɯ ɱɟɪɧɨɡɟɦɚɯ ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɵ ɩɨɱɜɟɧɧɵɟ ɝɨɪɢɡɨɧɬɵ, 

ɦɨɳɧɨɫɬɶ ɝɭɦɭɫɨɜɨɝɨ ɝɨɪɢɡɨɧɬɚ ɨɬ 50-70 ɫɦ, ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɨɬ 4,8 % ɢ 

ɛɨɥɟɟ. Ɍɹɠɟɥɵɟ ɫɭɝɥɢɧɤɢ ɩɨ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɧɢɡɤɭɸ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶ. 

Ɍɟɪɪɢɬɨɪɢɹ ɯɨɡɹɣɫɬɜɚ ɨɬɧɨɫɢɬɫɹ ɤ ɋɪɟɞɧɟ-ɋɢɛɢɪɫɤɨɦɭ ɩɥɨɫɤɨɝɨɪɶɸ ɢ 

ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ Ɋɵɛɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɚ (ɜ ɸɠɧɨɣ ɱɚɫɬɢ). ɋɪɟɞɢ ɩɨɤɪɨɜɧɵɯ 

ɨɬɥɨɠɟɧɢɣ, ɜɵɩɨɥɧɹɸɳɢɯ ɪɨɥɶ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ, ɧɚɢɛɨɥɶɲɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɦɟɸɬ ɫɜɟɬɥɨ-ɛɭɪɵɟ ɢ ɠɟɥɬɨ-ɛɭɪɵɟ ɨɛɥɟɫɫɨɜɚɧɧɵɟ 

(ɥɟɫɫɨɜɢɞɧɵɟ) ɝɥɢɧɵ ɢ ɫɭɝɥɢɧɤɢ. Ɇɨɳɧɨɫɬɶ ɷɬɢɯ ɨɬɥɨɠɟɧɢɣ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 2-5 

ɞɨ 20-25 ɦ. ɉɪɨɢɫɯɨɠɞɟɧɢɟ ɨɛɥɟɫɫɨɜɚɧɧɵɯ ɩɨɪɨɞ ɨɛɵɱɧɨ ɫɜɹɡɵɜɚɟɬɫɹ ɫ 

ɷɥɸɜɢɚɥɶɧɨ-ɞɟɥɸɜɢɚɥɶɧɵɦɢ ɢ ɩɪɨɥɸɜɢɚɥɶɧɨ-ɞɟɥɸɜɢɚɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɫ 

ɪɚɡɦɵɜɨɦ ɨɬɥɨɠɟɧɢɣ ɫɤɥɨɧɨɜ ɢ ɜɨɞɨɪɚɡɞɟɥɨɜ ɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɚɥɥɸɜɢɚɥɶɧɨɣ 

ɩɟɪɟɪɚɛɨɬɤɨɣ ɢ ɨɫɚɠɞɟɧɢɟɦ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ʌɟɫɫɨɜɢɞɧɵɟ ɝɥɢɧɵ ɢ ɫɭɝɥɢɧɤɢ 

ɛɨɝɚɬɵ ɤɚɪɛɨɧɚɬɚɦɢ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɭɱɧɢɫɬɨɣ ɮɨɪɦɵ, ɨɛɥɚɞɚɸɬ 
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ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɵɥɟɜɚɬɨɣ ɮɪɚɤɰɢɢ, ɫɥɚɛɨ ɭɩɥɨɬɧɟɧɵ ɢ ɢɦɟɸɬ 

ɩɚɥɟɜɵɣ ɰɜɟɬ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɨɱɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɯɨɡɹɣɫɬɜɚ 

ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɢɦ ɩɪɢɪɨɞɧɵɦ ɩɥɨɞɨɪɨɞɢɟɦ, ɧɨ ɧɚ ɨɩɨɞɡɨɥɟɧɧɵɯ ɩɨɱɜɚɯ 

ɭɪɨɠɚɣɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɭɫɜɨɹɟɦɵɦ ɚɡɨɬɨɦ ɜ ɪɚɧɧɢɟ ɩɟɪɢɨɞɵ 

ɜɟɝɟɬɚɰɢɢ, ɧɟ ɜɫɟɝɞɚ ɨɩɬɢɦɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɭɜɥɚɠɧɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɪɟɠɢɦɚ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɳɟɥɨɱɟɧɧɵɯ ɱɟɪɧɨɡɟɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɧɨɫɢɬɶ 

ɮɨɫɮɨɪɧɵɟ ɭɞɨɛɪɟɧɢɹ. 

Ɍɟɪɪɢɬɨɪɢɹ ɯɨɡɹɣɫɬɜɚ ɩɨɞɜɟɪɠɟɧɚ ɜɟɬɪɨɜɨɣ ɢ ɜɨɞɧɨɣ ɷɪɨɡɢɢ, ɤɨɬɨɪɵɟ 

ɬɪɟɛɭɸɬ ɤɨɦɩɥɟɤɫɧɵɯ ɦɟɪ ɛɨɪɶɛɵ. ȼɟɬɪɨɜɚɹ ɷɪɨɡɢɹ ɜɨɡɧɢɤɚɟɬ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɜɵɞɭɜɚɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɩɨɱɜɟɧɧɵɯ ɱɚɫɬɢɰ, ɚ 

ɜɨɞɧɚɹ ɷɪɨɡɢɹ - ɷɬɨ ɫɦɵɜ ɢ ɪɚɡɦɵɜ ɩɨɱɜɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɨɤɚ ɜɟɫɟɧɧɢɯ, ɬɚɥɵɯ, 

ɥɟɬɧɢɯ ɥɢɜɧɟɜɵɯ ɜɨɞ. ɗɪɨɡɢɹ ɩɨɱɜɵ - ɨɩɚɫɧɵɣ ɜɪɚɝ ɡɟɦɥɟɞɟɥɢɹ, ɟɝɨ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. ɉɪɢ ɜɟɬɪɨɜɨɣ ɷɪɨɡɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ ɜɟɬɪɨɭɫɬɨɣɱɢɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɚɤɨɩɥɟɧɢɟ ɜɥɚɝɢ ɜ 

ɩɨɱɜɟ, ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɜɨɡɞɭɯɚ ɢ ɫɨɤɪɚɳɟɧɢɟ 

ɩɵɥɟɫɛɨɪɧɵɯ ɩɥɨɳɚɞɟɣ. ɉɪɢ ɜɨɞɧɨɣ ɷɪɨɡɢɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɦɚɥɵɯ ɢ 

ɥɢɜɧɟɜɵɯ ɜɨɞ, ɫɨɡɞɚɧɢɟ ɜɨɞɨɭɫɬɨɣɱɢɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɫɦɵɜɚ 

ɩɨɱɜɵ. ȼ ɡɨɧɚɯ ɫɨɜɦɟɫɬɧɨɝɨ ɩɪɨɹɜɥɟɧɢɹ ɷɪɨɡɢɢ ɢ ɞɟɮɥɹɰɢɢ - ɫɨɱɟɬɚɧɢɟ 

ɭɤɚɡɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ [20, 21, 22]. 

ɉɨ ɞɚɧɧɵɦ ɡɟɦɥɟɭɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɥɨɳɚɞɶ ɡɟɦɟɥɶ ɯɨɡɹɣɫɬɜɚ 

ɫɨɫɬɚɜɥɹɟɬ 16731,5 ɝɚ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɟɦɟɥɶ ɜɧɭɬɪɢ ɯɨɡɹɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 

ɬɚɛɥ. 7. 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ - ɷɬɨ ɡɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ, ɩɥɚɧɨɦɟɪɧɨ ɢ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɢɞɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɩɚɲɧɹ, ɜɤɥɸɱɚɹ ɩɚɪɵ, 

ɦɧɨɝɨɥɟɬɧɢɟ ɧɚɫɚɠɞɟɧɢɹ, ɡɚɥɟɠɢ, ɫɟɧɨɤɨɫɵ ɢ ɩɚɫɬɛɢɳɚ.  

ɉɚɲɧɹ - ɷɬɨ ɜɢɞ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɨɞ ɩɨɫɟɜ ɪɚɡɥɢɱɧɵɯ ɤɭɥɶɬɭɪ. 
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ɋɟɧɨɤɨɫɵ - ɷɬɨ ɭɝɨɞɶɹ, ɩɨɤɪɵɬɵɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɪɚɜɹɧɢɫɬɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɫɟɧɨɤɨɲɟɧɢɹ, ɚ ɩɚɫɬɛɢɳɚ - ɞɥɹ ɜɵɩɚɫɚ 

ɫɤɨɬɚ. 

 

Ɍɚɛɥɢɰɚ 7 – ɗɤɫɩɥɢɤɚɰɢɹ ɡɟɦɟɥɶ ɈɈɈ «Ɉɉɏ ɋɨɥɹɧɫɤɨɟ» 

            
 

 
 

 
 

 

 
 

 

 
 

 

 
 

 
   

   

 
 

 
 

ȼ ɈɈɈ «Ɉɉɏ ɋɨɥɹɧɫɤɨɟ» 80 % ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ, ɞɨɥɹ ɩɚɲɧɢ ɜ ɫɟɥɶɯɨɡɭɝɨɞɢɹɯ ɫɨɫɬɚɜɥɹɟɬ 66,5 %. 

ɉɨɞ ɩɪɨɱɢɦɢ ɡɟɦɥɹɦɢ ɧɚɯɨɞɢɬɫɹ 2,2 % ɡɟɦɥɢ ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɨɫɜɨɟɧɧɨɫɬɶ ɡɟɦɥɢ ɜ ɯɨɡɹɣɫɬɜɟ ɜɵɫɨɤɚɹ.  
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4 Ƚɟɨɯɢɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɱɜ ɢ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ 

 

ɇɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɱɜ ɢ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ ɬɟɪɪɢɬɨɪɢɢ ɯɨɡɹɣɫɬɜɚ. ɉɪɨɮɢɥɶ 

ɛɵɥ ɡɚɥɨɠɟɧ ɜ ɜɢɞɟ ɬɪɚɧɲɟɢ ɝɥɭɛɢɧɨɣ 2 ɦɟɬɪɚ (ɬɪɚɧɲɟɹ ɧɟɮɬɟɩɪɨɜɨɞɧɚɹ) [3]. 

 

 

Ɋɢɫɭɧɨɤ 4 – ɉɨɱɜɟɧɧɨ-ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɬɟɪɪɢɬɨɪɢɢ Ɉɉɏ 

«ɋɨɥɹɧɫɤɨɟ» [3] 

 

ȼ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɮɢɥɟ ɩɨɱɜɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ 

ɬɢɩɚɦɢ ɢ ɩɨɞɬɢɩɚɦɢ:   – ɨɛɵɤɧɨɜɟɧɧɵɣ;    – ɜɵɳɟɥɨɱɟɧɧɵɣ;     – 

ɨɩɨɞɡɨɥɟɧɧɵɣ;  V – ɬɟɦɧɨ-ɫɟɪɚɹ ɨɩɨɞɡɨɥɟɧɧɚɹ ɦɨɳɧɚɹ; V – ɥɭɝɨɜɨ-

ɱɟɪɧɨɡɟɦɧɚɹ ɨɩɨɞɡɨɥɟɧɧɚɹ; V  – ɛɭɪɚɹ ɫɥɚɛɨ ɨɩɨɞɡɨɥɟɧɧɚɹ; V   –ɬɟɦɧɨ-ɫɟɪɚɹ 

ɫɥɚɛɨ ɨɩɨɞɡɨɥɟɧɧɚɹ ɫɪɟɞɧɟɦɨɳɧɚɹ. 

ɇɚ ɪɢɫɭɧɤɟ ɬɚɤɠɟ ɨɛɨɡɧɚɱɟɧɵ: 1 – ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɱɜɵ ɩɨɞ ɤɭɥɶɬɭɪɧɵɦɢ 

ɪɚɫɬɟɧɢɹɦɢ ɢɥɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ; 2 – ɥɟɫ ɛɟɪɟɡɨɜɵɣ ɥɭɝɨɜɵɦ 

ɪɚɡɧɨɬɪɚɜɶɟɦ; 3 – ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɝɭɦɭɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, 4 – ɝɪɚɧɢɰɚ ɜɫɤɢɩɚɧɢɹ; 

5 – ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɫɥɚɛɨ ɨɝɥɟɟɧɧɨɝɨ (ɜ ɱɟɪɧɨɡɟɦɚɯ, ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜɚɯ) ɢ 

ɫɢɥɶɧɨ ɨɝɥɟɟɧɧɨɝɨ (ɜ ɥɭɝɨɜɵɯ ɩɨɱɜɚɯ) ɫɥɨɹ; 6 – ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ 

ɤɪɟɦɧɟɡɟɦɢɫɬɨɣ ɩɪɢɫɵɩɤɢ; 7 – ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɤɨɪɢɱɧɟɜɨ-ɛɭɪɨɣ ɝɥɢɧɨɣ ɢ 

ɬɹɠɟɥɵɦ ɥёɫɫɨɜɢɞɧɵɦ ɫɭɝɥɢɧɤɨɦ; 8 – ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɥёɫɫɨɜɢɞɧɨɣ ɩɨɪɨɞɨɣ ɢ 

ɫɭɩɟɫɶɸ; 9 – ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɚɹ ɢ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɚɹ ɥёɫɫɨɜɢɞɧɚɹ ɩɨɪɨɞɚ; 10 – 

ɫɭɩɟɫɶ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɬɟɪɪɢɬɨɪɢɢ ɯɨɡɹɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧ 

ɨɛɵɤɧɨɜɟɧɧɵɦɢ ɢ ɜɵɳɟɥɨɱɟɧɧɵɦɢ ɱɟɪɧɨɡɟɦɚɦɢ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɦɢ 

ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɨɣ ɢ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɨɣ ɥɟɫɫɨɜɢɞɧɨɣ ɩɨɪɨɞɟ. 

ȼ ɬɚɛɥ. 8 ɩɪɟɞɫɬɚɜɥɟɧ ɜɚɥɨɜɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ. ɋɟɪɵɟ ɥɟɫɧɵɟ ɩɨɱɜɵ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɪɟɦɧɢɹ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɦ 
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ɩɪɨɮɢɥɟɦ ɩɨ ɩɨɥɭɬɨɪɧɵɦ ɨɤɢɫɥɚɦ. Ɍɚɤ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɢ ɚɥɸɦɢɧɢɹ ɜ 

ɢɥɥɸɜɢɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɯ ɭɜɟɥɢɱɢɜɚɟɬɫɹ.  

ɋɟɪɵɟ ɥɟɫɧɵɟ ɩɨɱɜɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɤɢɫɥɵɯ 

ɦɚɬɟɪɢɧɫɤɢɯ ɩɨɪɨɞɚɯ. ɉɨ ɫɨɨɬɧɨɲɟɧɢɸ ɩɨɥɭɬɨɪɧɵɯ ɨɤɢɫɥɨɜ ɜɵɞɟɥɹɸɬɫɹ 

ɛɭɪɵɟ ɫɥɚɛɨ ɨɩɨɞɡɨɥɟɧɧɵɟ ɩɨɱɜɵ, ɜ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɟ 

ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ Fe2O3. ȼ ɷɬɢɯ ɠɟ ɩɨɱɜɚɯ ɛɨɥɶɲɟ ɯɢɦɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɣ 

ɜɨɞɵ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ, ɩɨ ɜɫɟɣ ɜɟɪɨɹɬɧɨɫɬɢ, ɛɨɥɶɲɟɣ ɝɢɞɪɨɮɢɥɶɧɨɫɬɶɸ 

ɤɨɥɥɨɢɞɨɜ ɤɨɪɢɱɧɟɜɨ-ɛɭɪɵɯ ɝɥɢɧ [15].  

ɋɪɚɜɧɢɜɚɹ ɫɟɪɵɟ ɥɟɫɧɵɟ ɢ ɬɟɦɧɨ-ɫɟɪɵɟ ɥɟɫɧɵɟ, ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɜ 

ɫɟɪɵɯ ɥɟɫɧɵɯ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɩɨɱɜɟ SiO2, ɱɟɦ ɜ ɬɨɦɧɨ-ɫɟɪɵɯ, ɚ ɜ 

ɬɟɦɧɨ-ɫɟɪɵɯ ɥɟɫɧɵɯ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ R2O3, Fe2O3, Al2O3, ɱɟɦ ɜ ɫɟɪɵɯ 

ɥɟɫɧɵɯ. 

Ⱦɢɮɮɟɪɟɧɰɢɚɰɢɹ ɩɪɨɮɢɥɟɣ ɩɨ ɜɚɥɨɜɨɦɭ ɫɨɫɬɚɜɭ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ 

ɨɩɨɞɡɨɥɟɧɧɨɫɬɢ. ȼ ɫɪɟɞɧɟ ɨɩɨɞɡɨɥɟɧɧɵɯ ɩɨɱɜɚɯ ɨɬ ɝɨɪɢɡɨɧɬɚ Ⱥ1 ɢ Ⱥ1Ⱥ2 ɤ 

ɝɨɪɢɡɨɧɬɭ ȼ ɤɨɥɢɱɟɫɬɜɨ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ SiO2 10%. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɭɦɦɵ ɩɨɥɭɬɨɪɧɵɯ ɨɤɢɫɥɨɜ ɩɪɢ 

ɩɨɱɬɢ ɩɨɫɬɨɹɧɧɨɦ ɨɬɧɨɲɟɧɢɢ Al2O3 : Fe2O3. ȼ ɫɥɚɛɨ ɨɩɨɞɡɨɥɟɧɧɵɯ ɫɟɪɵɯ 

ɥɟɫɧɵɯ ɩɨɱɜɚɯ ɜɵɪɚɠɟɧɨ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɥɭɬɨɪɚɨɤɢɫɟɣ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ (ɞɨ 3%) [3].   
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Ɍɚɛɥɢɰɚ 8 – ȼɚɥɨɜɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ [3]ɢ ɩɨɞɬɢɩɨɜ ɱɟɪɧɨɡɟɦɨɜ Ʉɚɧɫɤɨɣ ɥɟɫɨɫɬɟɩɢ [16] 

Ƚɨɪɢɡɨɧɬ Ƚɥɭɛɢɧɚ,ɫɦ 
ɉɨɬɟɪɹ ɩɪɢ 

ɩɪɨɤɚɥɢɜɚɧɢɢ, 
% 

ɏɢɦɢɱɟɫɤɢ 
ɫɜɹɡɚɧɧɚɹ 
ɜɨɞɚ, % 

Si02 R2O3 Fe2O3 Al2O3 CaO MgO 
S Ɉ2/R203 Al2O3/Fe2O3 

% ɧɚ ɩɪɨɤɚɥɟɧɧɭɸ ɛɟɫɤɚɪɛɨɧɚɬɧɭɸ ɩɨɱɜɭ 

ɋɟɪɚɹ ɫɪɟɞɧɟ ɨɩɨɞɡɨɥɟɧɧɚɹ ɦɚɥɨɦɨɳɧɚɹ ɧɚ ɤɨɪɢɱɧɟɜɨɣ ɛɭɪɨɣ ɝɥɢɧɟ(ɰɟɥɢɧɚ) 

            

            

            

            

            

 

            

            

            

            

            

            
 

            

            

            

            

            

 

            

            

            

            



 

 

ȼ ɱɟɪɧɨɡɟɦɚɯ ɦɟɧɶɲɟ Si02. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɩɪɨɮɢɥɸ ɩɨɥɭɬɨɪɧɵɯ 

ɨɤɢɫɥɨɜ ɪɚɜɧɨɦɟɪɧɨɟ ɢ ɢɯ ɞɨɥɹ ɜ ɜɚɥɨɜɨɦ ɫɨɫɬɚɜɟ ɜɵɲɟ, ɱɟɦ ɭ ɫɟɪɵɯ ɥɟɫɧɵɯ 

ɩɨɱɜ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɟ S Ɉ2/R203 ɦɟɧɶɲɟ, ɱɟɦ ɭ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ. 

ȼ ɬɚɛɥ. 9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ, 

ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥ. 8. 

 

Ɍɚɛɥɢɰɚ 9 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ  

Ƚɨɪɢɡɨɧɬ Ƚɥɭɛɢɧɚ, ɫɦ Si02 R2O3 Fe2O3 Al2O3 CaO MgO 

ɋɟɪɚɹ ɫɪɟɞɧɟ ɨɩɨɞɡɨɥɟɧɧɚɹ ɦɚɥɨɦɨɳɧɚɹ ɧɚ ɤɨɪɢɱɧɟɜɨɣ ɛɭɪɨɣ ɝɥɢɧɟ(ɰɟɥɢɧɚ) 
 

 

 

 

ɋɨɝɥɚɫɧɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

(R) ɞɥɹ ɫɟɪɨɣ ɥɟɫɧɨɣ ɩɨɱɜɵ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɫɥɟɞɭɸɳɢɣ ɪɹɞ ɭɦɟɧɶɲɟɧɢɹ 

ɩɨɞɜɢɠɧɨɫɬɢ (ɢɥɢ ɧɚɤɨɩɥɟɧɢɹ) ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɨɮɢɥɟ: 

Si02 (0,984)<Al2O3 (1,015)<MgO (1,164)<CaO (1,173)<Fe2O3 (1,258) 

ȼ ɞɚɧɧɨɣ ɩɨɱɜɟ ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɤɭɦɭɥɹɰɢɹ MgO, CaO, Fe2O3. ȼ 

ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɞɟɫɶ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ Fe2O3. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨ ɞɚɧɧɨɦɭ 

ɷɥɟɦɟɧɬɭ ɞɥɹ ɜɫɟɣ ɩɨɱɜɵ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ (1,258). Si02 ɜɵɧɨɫɢɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɨɪɨɞɵ. 

Ⱦɥɹ ɠɟɥɟɡɚ ɨɬɦɟɱɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ 

(ɝɨɪɢɡɨɧɬ ȼ1), ɱɬɨ ɜɨɡɦɨɠɧɨ ɫɜɹɡɚɧɨ ɫ ɩɪɨɰɟɫɫɨɦ ɧɚɤɨɩɥɟɧɢɹ ɝɥɢɧɢɫɬɵɯ 

ɦɢɧɟɪɚɥɨɜ ɜ ɷɬɨɦ ɝɨɪɢɡɨɧɬɟ (ɜɨɡɦɨɠɟɧ ɩɪɨɰɟɫɫ ɥɟɫɫɢɜɚɠɚ ɢ/ɢɥɢ 

ɚɥɶɮɟɝɭɦɭɫɨɜɵɣ ɩɪɨɰɟɫɫ).  

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɨɤɚɡɵɜɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɥɚɛɵɣ ɩɨɞɡɨɥɢɫɬɵɣ ɩɪɨɰɟɫɫ (ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ S O2 ɜ ɝɨɪɢɡɨɧɬɚɯ Ⱥ1 

ɢȺ1Ⱥ2), ɥɟɫɫɢɜɚɠ (ɧɚɤɨɩɥɟɧɢɟ Al2O3 ɢ Fe2O3 ɜ ɫɨɫɬɚɜɟ ɝɥɢɧɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɢɥɥɸɜɢɚɥɶɧɨɣ ɬɨɥɳɟ ɩɨɱɜɵ). 
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Ⱦɥɹ ɬɟɦɧɨ-ɫɟɪɨɣ ɥɟɫɧɨɣ ɩɨɱɜɵ ɤɨɷɮɢɰɢɟɧɬɵ ɪɚɞɢɚɥɶɧɨɣ 

ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɣ ɪɹɞ: 

CaO (0,565)<MgO (0,988)<Al2O3 (1,00)< Si02 (1,003)< Fe2O3 (1,248) 

ȼ ɞɚɧɧɨɣ ɩɨɱɜɟ ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɤɭɦɭɥɹɰɢɹ Fe2O3. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨ 

ɞɚɧɧɨɦɭ ɷɥɟɦɟɧɬɭ ɞɥɹ ɜɫɟɣ ɩɨɱɜɵ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ (1,248).  ȼɫɟ ɨɫɬɚɥɶɧɵɟ 

ɷɥɟɦɟɧɬɵ (CaO, MgO) ɜɵɧɨɫɹɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɪɨɞɵ. Ɋɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɟɞɟɥɟɧ ɩɨ ɩɪɨɮɢɥɸ Al2O3, Si02. 

Ⱦɥɹ Fe2O3 ɨɬɦɟɱɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ 

(ɝɨɪɢɡɨɧɬ ȼ2), ɱɬɨ ɜɨɡɦɨɠɧɨ ɫɜɹɡɚɧɨ ɫ ɩɪɨɰɟɫɫɨɦ ɧɚɤɨɩɥɟɧɢɹ ɝɥɢɧɢɫɬɵɯ 

ɦɢɧɟɪɚɥɨɜ ɜ ɷɬɨɦ ɝɨɪɢɡɨɧɬɟ (ɜɨɡɦɨɠɟɧ ɩɪɨɰɟɫɫ ɥɟɫɫɢɜɚɠɚ ɢ/ɢɥɢ 

ɚɥɶɮɟɝɭɦɭɫɨɜɵɣ ɩɪɨɰɟɫɫ).  

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ (ɬɚɛɥ. 12) ɩɨɤɚɡɵɜɚɸɬ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɵɣ ɩɨɞɡɨɥɢɫɬɵɣ ɩɪɨɰɟɫɫ (ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ S O2 ɜ 

ɝɨɪɢɡɨɧɬɚɯ Ⱥ1 ɢȺ1Ⱥ2), ɥɟɫɫɢɜɚɠ (ɧɚɤɨɩɥɟɧɢɟ Al2O3 ɢ Fe2O3 ɜ ɫɨɫɬɚɜɟ ɝɥɢɧɢɫɬɵɯ 

ɦɢɧɟɪɚɥɨɜ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɢɥɥɸɜɢɚɥɶɧɵɟ ɬɨɥɳɟ ɩɨɱɜɵ).  

Ɋɟɡɭɥɶɬɚɬɵ (ɫɦ. ɬɚɛɥ. 10) ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɫɥɚɛɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

ɩɨɱɜɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɩɨ ɚɧɚɥɢɡɢɪɭɟɦɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɞɜɭɯ ɩɨɞɬɢɩɨɜ ɱɟɪɧɨɡɟɦɚ. 

ɂɦɟɸɳɢɟ ɦɟɫɬɨ ɪɚɡɥɢɱɢɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ S O2 ɢ R2O3, ɨɫɨɛɟɧɧɨ ɜ ɱɟɪɧɨɡɟɦɟ 

ɨɛɵɤɧɨɜɟɧɧɨɦ, ɫɜɹɡɚɧɵ ɧɟ ɫ ɩɪɨɰɟɫɫɨɦ ɩɨɱɜɨɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɫ ɦɧɨɝɨɤɪɚɬɧɵɦ 

ɩɟɪɟɨɬɥɨɠɟɧɢɟɦ ɩɨɪɨɞ, ɢɯ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ, ɨ ɱɟɦ ɫɩɪɚɜɟɞɥɢɜɨ ɩɢɫɚɥ ɋ.Ⱥ. 

Ʉɨɥɹɝɨ [7]. 

 

 

 

Ɍɚɛɥɢɰɚ 10 – Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɨɞɬɢɩɨɜ ɱɟɪɧɨɡɟɦɨɜ  
Ƚɨɪɢɡɨɧɬ Ƚɥɭɛɢɧɚ, ɫɦ Si02 R2O3 Fe2O3 Al2O3 

 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɚɛɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɟɣ S O2, Al2O3 ɢ Fe2O3 ɩɨ 

ɩɪɨɮɢɥɹɦ ɜɫɟɯ ɩɨɞɬɢɩɨɜ ɱɟɪɧɨɡɟɦɨɜ ɫɨɨɬɧɨɲɟɧɢɟ ɷɬɢɯ ɨɤɢɫɥɨɜ ɬɚɤ ɠɟ ɫɥɚɛɨ 
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ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɢɡɭɱɚɟɦɨɣ ɩɨɱɜɟɧɧɨɣ ɬɨɥɳɢ. Ɉɛɪɚɳɚɟɬ ɧɚ ɫɟɛɹ 

ɜɧɢɦɚɧɢɟ ɬɨɥɶɤɨ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɨɬɧɨɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ 

ɜɵɳɟɥɨɱɟɧɧɨɝɨ ɱɟɪɧɨɡɟɦɚ. ɗɬɢ ɮɚɤɬɵ, ɨɱɟɜɢɞɧɨ, ɫɜɹɡɚɧɨ ɫ ɩɪɟɢɦɭɳɟɫɬɜɨɦ, 

ɯɨɬɹ ɢ ɧɟ ɛɨɥɶɲɢɦ, ɩɟɪɟɦɟɳɟɧɢɟɦ ɜɧɢɡ ɩɨ ɩɪɨɮɢɥɹɦ ɜ ɩɪɨɰɟɫɫɟ 

ɩɨɱɜɨɨɛɪɚɡɨɜɚɧɢɹ ɠɟɥɟɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɥɸɦɢɧɢɟɦ. 

ȼ ɨɛɵɤɧɨɜɟɧɧɵɯ ɱɟɪɧɨɡɟɦɚɯ ɩɪɨɰɟɫɫ ɛɢɨɝɟɧɧɨɝɨ ɧɚɤɨɩɥɟɧɢɹ ɤɚɥɶɰɢɹ 

ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɢɡɨɜ ɧɟ ɭɥɚɜɥɢɜɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɡɚɤɚɪɛɨɧɚɱɟɧɧɨɫɬɶɸ ɜɫɟɝɨ 

ɩɪɨɮɢɥɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɸɳɢɟɫɹ ɞɚɧɧɵɟ ɩɨ ɜɚɥɨɜɨɦɭ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ 

ɱɟɪɧɨɡɟɦɨɜ ɯɨɡɹɣɫɬɜɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɫɥɚɛɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɪɨɮɢɥɟɣ 

ɜɫɟɯ ɱɟɪɧɨɡɟɦɨɜ, ɨ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɦ, ɯɨɬɹ ɢ ɧɟɛɨɥɶɲɨɦ, ɩɟɪɟɦɟɳɟɧɢɢ ɜ 

ɩɪɨɰɟɫɫɟ ɩɨɱɜɨɨɛɪɚɡɨɜɚɧɢɹ ɠɟɥɟɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɥɸɦɢɧɢɟɦ. ɉɨɞɨɛɧɵɟ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɯɚɪɚɤɬɟɪɧɵ, ɨɱɟɜɢɞɧɨ, ɢ ɞɥɹ ɱɟɪɧɨɡɟɦɨɜ ɞɪɭɝɢɯ ɪɚɣɨɧɨɜ ɤɪɚɹ. 

ɗɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɦɧɨɝɢɦɢ ɛɥɢɡɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɱɟɪɧɨɡɟɦɨɜ 

ɜɫɟɯ ɩɪɢɪɨɞɧɵɯ ɨɤɪɭɝɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ [16]. 

ɋɨɝɥɚɫɧɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

(R) ɞɥɹ ɱɟɪɧɨɡɟɦɚ ɜɵɳɟɥɨɱɟɧɧɨɝɨ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɫɥɟɞɭɸɳɢɣ ɪɹɞ 

ɭɦɟɧɶɲɟɧɢɹ ɩɨɞɜɢɠɧɨɫɬɢ (ɢɥɢ ɧɚɤɨɩɥɟɧɢɹ) ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɨɮɢɥɟ (ɬɚɛɥ. 10):  

Si02 (1,007)<Fe2O3 (1,119)<Al2O3 (1,153) 

ȼ ɞɚɧɧɨɣ ɩɨɱɜɟ ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɤɭɦɭɥɹɰɢɹ ɜɫɟɯ ɢɡɭɱɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ. ȼ 

ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɞɟɫɶ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ Al2O3. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨ ɞɚɧɧɨɦɭ 

ɷɥɟɦɟɧɬɭ ɞɥɹ ɜɫɟɣ ɩɨɱɜɵ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ (1,153).  Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧ ɩɨ 

ɩɪɨɮɢɥɸ Si02. 

Ⱦɥɹ Fe2O3 ɨɬɦɟɱɚɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɧɚɤɨɩɥɟɧɢɟ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ 

(ɝɨɪɢɡɨɧɬ ȼ2), ɱɬɨ ɜɨɡɦɨɠɧɨ ɫɜɹɡɚɧɨ ɫ ɩɪɨɰɟɫɫɨɦ ɧɚɤɨɩɥɟɧɢɹ ɝɥɢɧɢɫɬɵɯ 

ɦɢɧɟɪɚɥɨɜ ɜ ɷɬɨɦ ɝɨɪɢɡɨɧɬɟ. 

ɋɨɝɥɚɫɧɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

(R) ɞɥɹ ɱɟɪɧɨɡɟɦɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɫɥɟɞɭɸɳɢɣ ɪɹɞ 

ɭɦɟɧɶɲɟɧɢɹ ɩɨɞɜɢɠɧɨɫɬɢ (ɢɥɢ ɧɚɤɨɩɥɟɧɢɹ) ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɨɮɢɥɟ:  

Al2O3 (0,941)<Si02 (1,025)<Fe2O3 (1,045) 
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ȼ ɞɚɧɧɨɣ ɩɨɱɜɟ ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɤɭɦɭɥɹɰɢɹ Si02, Fe2O3. ȼ ɧɚɢɛɨɥɶɲɟɣ 

ɫɬɟɩɟɧɢ ɡɞɟɫɶ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ Fe2O3, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨ ɞɚɧɧɨɦɭ ɷɥɟɦɟɧɬɭ 

ɞɥɹ ɜɫɟɣ ɩɨɱɜɵ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ (1,045).  Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧ ɩɨ ɩɪɨɮɢɥɸ 

Si02. ȼɵɧɨɫɢɬɫɹ ɢɡ ɩɨɪɨɞɵ Al2O3. 

ɑɬɨɛɵ ɞɨɩɨɥɧɢɬɶ ɝɟɨɯɢɦɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɱɜɚɯ ɢ 

ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞɚɯ, ɩɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɪɹɞɚ 

ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɚɯ ɢ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞɚɯ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɯ 

ɫɨɞɟɪɠɚɧɢɹ ɢɥɢ Ʉɥɚɪɤɨɜ. 

ȼ ɩɨɱɜɚɯ ɫɪɟɞɧɢɟ Ʉɥɚɪɤɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɸɳɢɟ %: S  (33), 

Al (7,13), Fe (3,8), C  (1,37), Mg (0,63). Ʉɥɚɪɤ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɢɦɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɚɯ ɩɨ ɝɨɪɢɡɨɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 11.  

 

 

Ɍɚɛɥɢɰɚ 11 – Ʉɥɚɪɤɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɚɯ ɩɨ 

ɝɨɪɢɡɨɧɬɚɦ 

Ƚɨɪɢɡɨɧɬ Ƚɥɭɛɢɧɚ, ɫɦ Si Al Fe Ca Mg 

ɋɟɪɚɹ ɫɪɟɞɧɟ ɨɩɨɞɡɨɥɟɧɧɚɹ ɦɚɥɨɦɨɳɧɚɹ ɧɚ ɤɨɪɢɱɧɟɜɨɣ ɛɭɪɨɣ ɝɥɢɧɟ(ɰɟɥɢɧɚ) 

       

       

       

       

      
Ɍɟɦɧɨ-ɫɟɪɚɹ ɫɥɚɛɨɨɩɨɞɡɨɥɟɧɧɧɚɹ ɦɚɥɨɦɨɳɧɚɹ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɚɹ ɧɚ ɠɟɥɬɨ-ɛɭɪɨɦ ɬɹɠɟɥɨɦ ɫɭɝɥɢɧɤɟ 

(ɰɟɥɢɧɚ) 

       

       

       

       

       

      
ȼɵɳɟɥɨɱɟɧɧɵɣ ɫɪɟɞɧɟɦɨɳɧɵɣ ɫɪɟɞɧɟɝɭɦɭɫɧɵɣ ɝɥɢɧɢɫɬɵɣ  
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Ɉɛɵɤɧɨɜɟɧɧɵɣ ɦɚɥɨɦɨɳɧɵɣ ɫɪɟɞɧɟɝɭɦɭɫɧɵɣ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɣ  

       

       

       

      
 

 ȼ ɫɟɪɨɣ ɥɟɫɧɨɣ ɩɨɱɜɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ S  ɢ Mg, ɬɨ ɟɫɬɶ ɞɥɹ 

ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɨɱɜ ɷɬɢ ɷɥɟɦɟɧɬɵ ɯɚɪɚɤɬɟɪɧɵ. ɇɟɯɚɪɚɤɬɟɪɧɵɦɢ (ɧɚɢɛɨɥɟɟ 

ɞɟɮɢɰɢɬɧɵɦɢ) ɹɜɥɹɸɬɫɹ Al, Fe, C . 

ȼ ɬɟɦɧɨ-ɫɟɪɨɣ ɥɟɫɧɨɣ ɩɨɱɜɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ S , Al ɢ Mg. 

ɇɟɯɚɪɚɤɬɟɪɧɵɦɢ (ɧɚɢɛɨɥɟɟ ɞɟɮɢɰɢɬɧɵɦɢ) ɹɜɥɹɸɬɫɹ Fe ɢ C . 

ȼ ɜɵɳɟɥɨɱɟɧɧɨɦ ɱɟɪɧɨɡɟɦɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ Al, Fe. 

ɇɟɯɚɪɚɤɬɟɪɧɵɦɢ (ɧɚɢɛɨɥɟɟ ɞɟɮɢɰɢɬɧɵɦɢ) ɹɜɥɹɸɬɫɹ S . 

ȼ ɨɛɵɤɧɨɜɟɧɧɨɦ ɱɟɪɧɨɡɟɦɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ Al, Fe. 

ɇɟɯɚɪɚɤɬɟɪɧɵɦɢ (ɧɚɢɛɨɥɟɟ ɞɟɮɢɰɢɬɧɵɦɢ) ɹɜɥɹɸɬɫɹ S . 

Ɉɛɨɛɳɚɹ, ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ Ʉɥɚɪɤɢ ɤɨɧɰɟɬɪɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 11 ɯɚɪɚɤɬɟɪɧɵ ɢ ɛɥɢɡɤɢ ɤ Ʉɥɚɪɤɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɬɢɩɨɜ ɩɨɱɜ. Ⱦɥɹ ɱɟɪɧɨɡɟɦɨɜ ɯɚɪɚɤɬɟɪɧɨ ɧɚɤɨɩɥɟɧɢɟ Al, Fe, ɨɫɨɛɟɧɧɨ ɜ 

ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. 

ȼ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞɚɯ ɯɢɦɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɚɤɢɟ Ʉɥɚɪɤɢ %: S  (26,1), Al (8,66), Fe (4,66), C  (2,94), Mg (1,54). Ʉɥɚɪɤ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞɚɯ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ ɬɚɛɥɢɰɟ 12. 

 

Ɍɚɛɥɢɰɚ 12 – Ʉɥɚɪɤɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ 

ɩɨɪɨɞɚɯ 

Ƚɨɪɢɡɨɧɬ Ƚɥɭɛɢɧɚ, ɫɦ Si Al Fe Ca Mg 

ɋɟɪɚɹ ɫɪɟɞɧɟ ɨɩɨɞɡɨɥɟɧɧɚɹ ɦɚɥɨɦɨɳɧɚɹ ɧɚ ɤɨɪɢɱɧɟɜɨɣ ɛɭɪɨɣ ɝɥɢɧɟ(ɰɟɥɢɧɚ) 

       
Ɍɟɦɧɨ-ɫɟɪɚɹ ɫɥɚɛɨɨɩɨɞɡɨɥɟɧɧɧɚɹ ɦɚɥɨɦɨɳɧɚɹ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɚɹ ɧɚ ɠɟɥɬɨ-ɛɭɪɨɦ ɬɹɠɟɥɨɦ ɫɭɝɥɢɧɤɟ (ɰɟɥɢɧɚ) 

       
ȼɵɳɟɥɨɱɟɧɧɵɣ ɫɪɟɞɧɟɦɨɳɧɵɣ ɫɪɟɞɧɟɝɭɦɭɫɧɵɣ ɝɥɢɧɢɫɬɵɣ Ɉɉɏ "ɋɨɥɹɧɫɤɨɟ" Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɇɂɂɋɏ, ɪɚɡɪɟɡ 

№135 
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Ɉɛɵɤɧɨɜɟɧɧɵɣ ɦɚɥɨɦɨɳɧɵɣ ɫɪɟɞɧɟɝɭɦɭɫɧɵɣ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɣ Ɉɉɏ "ɋɨɥɹɧɫɤɨɟ" Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɇɂɂɋɏ, 
ɪɚɡɪɟɡ №211 

       
 

ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ Si, Al (ɱɟɪɧɨɡɟɦ 

ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɣ). 

ɇɚɢɛɨɥɟɟ ɧɟɯɚɪɚɤɬɟɪɧɵɦɢ ɹɜɥɹɸɬɫɹ Fe, ɋɚ ɢ Mg. 

Ʉɥɚɪɤɢ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ ɬɢɩɢɱɧɵ ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɬɢɩɨɜ ɩɨɱɜ, 

ɧɨ ɨɧɢ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɸɬɫɹ ɦɟɠɞɭ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɬɢɩɚɦɢ.  
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5 Хɢɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɱɜ ɪɚɡɧɵɯ ɜɢɞɨɜ ɭɝɨɞɢɣ 

 

ɉɪɟɛɵɜɚɧɢɟ ɱɟɪɧɨɡɟɦɨɜ ɩɨɞ ɪɚɡɧɵɦɢ ɜɢɞɚɦɢ ɭɝɨɞɢɣ ɩɨɜɥɢɹɥɨ ɧɚ 

ɫɬɪɨɟɧɢɟ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. ȼ ɩɨɱɜɟ ɩɨɞ ɩɚɲɧɟɣ ɨɬɫɭɬɫɬɜɭɸɬ ɢɥɥɸɜɢɚɥɶɧɨ-

ɤɚɪɛɨɧɚɬɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɱɟɪɧɨɡɟɦɚɯ ɡɚɥɟɠɢ ɢ ɰɟɥɢɧɵ. ɗɬɨ 

ɫɜɹɡɚɧɧɨ ɫ ɟɠɟɝɨɞɧɨɣ ɜɫɩɚɲɤɨɣ ɩɨɱɜɵ ɢ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɦ ɡɞɟɫɶ ɜɵɦɵɜɚɧɢɟɦ 

ɤɚɪɛɨɧɚɬɨɜ ɜɧɢɡ ɩɨ ɩɪɨɮɢɥɸ.  

ɏɢɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɱɜ, ɚ ɢɦɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ, 

ɝɭɦɢɧɨɜɵɯ, ɮɭɥɶɜɨɤɢɫɥɨɬ ɢ ɡɧɚɱɟɧɢɹ pH, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥ. 13. 

 

Ɍɚɛɥɢɰɚ 13 – ɋɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɢ ɝɭɦɭɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɱɟɪɧɨɡɟɦɨɜ 

ȼɢɞ 
ɭɝɨɞɶɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɱɜɵ 

ɂɧɞɟɤɫ 
ɝɨɪɢɡɨɧɬɚ, ɟɝɨ 
ɦɨɳɧɨɫɬɶ 

Ƚɥɭɛɢɧɚ 
ɜɡɹɬɢɹ 

ɨɛɪɚɡɰɚ, ɫɦ 

Ƚɭɦɭɫ 

% 

ɋ0,1ɧNaOH, ɦɝ/100ɝ 

pH 
ɫɭɦɦɚ ȽɄ ɎɄ ȽɄ:ɎɄ 

ɉɚɲɧɹ 
(ɦɧ. 

ɬɪɚɜɵ) 

ɑɟɪɧɨɡɟɦ 

ɜɵɳɟɥɨɱɟɧɧɵɣ 

ɨɛɵɤɧɨɜɟɧɧɵɣ 

ɫɪɟɞɧɟɦɨɳɧɵɣ, 
ɦɚɥɨɝɭɦɭɫɨɜɵɣ 

ɬɹɠɟɥɵɣ ɫɭɝɥɢɧɨɤ 

ɇɚ ɝɥɢɧɟ 

 

        

Ɂɚɥɟɠɶ 
10 ɥɟɬ 

ɑɟɪɧɨɡɟɦ 
ɨɛɵɤɧɨɜɟɧɧɵɣ 

ɨɛɵɤɧɨɜɟɧɧɵɣ 

ɫɪɟɞɧɟɦɨɳɧɵɣ, 
ɫɪɟɞɧɟɝɭɦɭɫɨɜɵɣ 

ɬɹɠɟɥɵɣ ɫɭɝɥɢɧɨɤ 

ɧɚ ɬɹɠɟɥɨɦ 
ɤɚɪɛɨɧɚɬɧɨɦ ɫɭɝɥɢɧɤɟ 

 

        

ɐɟɥɢɧɚ 

 

ɑɟɪɧɨɡɟɦ 
ɜɵɳɟɥɨɱɟɧɧɵɣ 

ɨɛɵɤɧɨɜɟɧɧɵɣ 

ɫɪɟɞɧɟɦɨɳɧɵɣ, 
ɦɧɨɝɨɝɭɦɭɫɨɜɵɣ 

ɬɹɠɟɥɵɣ ɫɭɝɥɢɧɨɤ 

ɧɚ ɤɚɪɛɨɧɚɬɧɨɣ ɝɥɢɧɟ 
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ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɮɢɤɫɢɪɨɜɚɥɨɫɶ ɜ ɱɟɪɧɨɡɟɦɟ 

ɰɟɥɢɧɧɨɝɨ ɭɱɚɫɬɤɚ (ɬɚɛɥ. 13). ɋɨɝɥɚɫɧɨ ɝɪɚɞɚɰɢɢ Ⱦ.ɋ. Ɉɪɥɨɜɚ [21] ɨɧɨ ɨɰɟɧɟɧɨ 

ɤɚɤ ɜɵɫɨɤɨɟ. ȼ ɚɝɪɨɱɟɪɧɨɡɟɦɟ ɡɚɥɟɠɧɨɝɨ ɭɱɚɫɬɤɚ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɧɟɫɤɨɥɶɤɨ 

ɦɟɧɶɲɟ. Ɍɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɭɦɭɫɚ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɜɵɫɨɤɨɟ ɢ ɫɪɟɞɧɟɟ. Ɇɟɧɶɲɟ 

ɜɫɟɝɨ ɝɭɦɭɫɚ ɜ ɪɚɫɩɚɯɚɧɧɨɦ ɚɝɪɨɱɟɪɧɨɡɟɦɟ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ). ȼɫɟ ɩɪɨɮɢɥɢ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɟɡɤɨɭɛɵɜɚɸɳɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɝɭɦɭɫɚ. ɋɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɜ 

ɚɝɪɨɱɟɪɧɨɡɟɦɚɯ ɫɨɩɨɫɬɚɜɢɦɨ, ɷɬɨ ɛɥɢɡɤɢɟ ɜɟɥɢɱɢɧɵ. Ɉɛɭɫɥɨɜɥɟɧɨ ɷɬɨ ɬɟɦ, ɱɬɨ 

ɧɚ ɩɚɲɧɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɜɨɡɞɟɥɵɜɚɸɬɫɹ ɦɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ 

ɫɤɥɚɞɵɜɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɝɭɦɭɫɨɨɛɪɚɡɨɜɚɧɢɹ ɛɥɢɡɤɨɟ ɤ ɡɚɥɟɠɢ. 

ɋɨɞɟɪɠɚɧɢɟ ɩɨɞɜɢɠɧɵɯ ɝɭɦɭɫɨɜɵɯ ɜɟɳɟɫɬɜ ɜ ɬɟɦɧɨɝɭɦɭɫɨɜɨɦ ɢ 

ɚɝɪɨɬɟɦɧɨɝɭɦɭɫɨɜɨɦ ɝɨɪɢɡɨɧɬɚɯ ɜɵɫɨɤɨɟ ɢ ɨɱɟɧɶ ɜɵɫɨɤɨɟ. Ⱦɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɷɮɮɟɤɬɢɜɧɨɟ ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜɵ. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨ ɟɝɨ 

ɤɨɥɢɱɟɫɬɜɨ ɨɬɦɟɱɚɥɨɫɶ ɜ ɩɨɱɜɟ ɰɟɥɢɧɧɨɝɨ ɭɱɚɫɬɤɚ. ȼ ɢɥɥɸɜɢɚɥɶɧɵɯ 

ɝɨɪɢɡɨɧɬɚɯ ɫɨɞɟɪɠɚɧɢɟ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ 100 ɦɝ ɋ/100 ɝ ɩɨɱɜɵ. 

Ɉɬɧɨɲɟɧɢɟ ɭɝɥɟɪɨɞɚ ȽɄ:ɎɄ ɩɟɪɜɨɣ ɮɪɚɤɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɨɫɬɭɩɧɨɫɬɶ 

ɝɭɦɭɫɨɜɵɯ ɜɟɳɟɫɬɜ ɦɢɧɟɪɚɥɢɡɚɰɢɢ. ȼ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ ɬɢɩ ɝɭɦɭɫɚ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɮɭɥɶɜɚɬɧɨ-ɝɭɦɚɬɧɵɣ. ɋ ɝɥɭɛɢɧɨɣ, ɜ ɢɥɥɸɜɢɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɯ ɬɢɩ 

ɝɭɦɭɫɚ ɦɟɧɹɟɬɫɹ ɧɚ ɝɭɦɚɬɧɨ-ɮɭɥɶɜɚɬɧɵɣ ɢ ɞɚɥɟɟ ɧɚ ɮɭɥɶɜɚɬɧɵɣ.  

ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ pH ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɨɜ ɩɨɱɜ ɬɚɤɢɟ: ɩɚɲɧɹ – 5,93, 

ɡɚɥɟɠɶ – 5,50, ɰɟɥɢɧɚ – 5,77. Ɍɨ ɟɫɬɶ ɢɦɟɸɬ ɫɪɟɞɭ ɛɥɢɡɤɭɸ ɤ ɧɟɣɬɪɚɥɶɧɨɣ. ɇɨ ɫ 

ɝɥɭɛɢɧɨɣ pH ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɥɢ ɭɦɟɧɶɲɚɟɬɫɹ. Ɍɚɤ ɩɨɞ ɩɚɲɧɟɣ ɡɧɚɱɟɧɢɹ 

ɤɢɫɥɨɬɧɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɜ ɝɨɪɢɡɨɧɬɟ ȼ2ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 4,47 – ɤɢɫɥɚɹ 

ɫɪɟɞɚ. Ⱥ ɩɨɞ ɰɟɥɢɧɨɣ ɢ ɩɨɞ ɡɚɥɟɠɶɸ pH ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɝɥɭɛɢɧɨɣ ɢ 

ɩɪɢɧɢɦɚɸɬ ɫɥɚɛɨɳɟɥɨɱɧɭɸ ɫɪɟɞɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɟɪɧɨɡɟɦ ɰɟɥɢɧɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɟɣ 

ɩɨɞɜɢɠɧɨɫɬɶɸ ɝɭɦɭɫɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. ȼɢɞ ɭɝɨɞɶɹ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɟɟ 

ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ [26]. 

ȼɢɞ ɭɝɨɞɶɹ ɜɥɢɹɟɬ ɧɚ ɫɬɪɨɟɧɢɟ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɱɟɪɧɨɡɟɦɚ (ɩɨɞ 

ɩɚɲɧɟɣ ɨɬɫɭɬɫɬɜɭɟɬ ɞɟɪɧɨɜɵɣ ɝɨɪɢɡɨɧɬ ɢ ɢɥɥɸɜɢɚɥɶɧɨ-ɤɚɪɛɨɧɚɬɧɵɣ ɝɨɪɢɡɨɧɬ, 
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ɜ ɩɨɱɜɚɯ ɩɨɞ ɡɚɥɟɠɶ ɢ ɰɟɥɢɧɨɣ ɤɚɪɛɨɧɚɬɵ ɡɚɥɟɝɚɸɬ ɫ ɝɥɭɛɢɧ 52, 67 ɫɦ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɩɚɲɧɟ ɨɧɢ ɡɚɥɟɝɚɸɬ ɝɥɭɛɠɟ ɢ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɩɨɹɜɹɬɫɹ ɜ 

3ɦ ɩɨɥɭɦɟɬɪɟ). ɉɨ ɫɨɞɟɪɠɚɧɢɸ ɝɭɦɭɫɚ ɜ ɱɟɪɧɨɡɟɦɚɯ, ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ, 

ɭɝɨɞɶɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɣ ɪɹɞ ɰɟɥɢɧɚ-ɡɚɥɟɠɶ-ɩɚɲɧɹ, ɚ ɩɨ 

ɫɨɞɟɪɠɚɧɢɸ ɩɨɞɜɢɠɧɵɯ ɝɭɦɭɫɨɜɵɯ ɜɟɳɟɫɬɜ – ɰɟɥɢɧɚ-ɩɚɲɧɹ-ɡɚɥɟɠɶ. 
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6 Ɉɰɟɧɤɚ ɩɪɢɪɨɞɧɨ-ɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɫɬɟɩɟɧɢ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 

ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ 

 

ɇɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 4 ɢ ɮɨɪɦɭɥɵ 3 ɪɚɫɫɱɢɬɚɧ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɫɬɚɛɢɥɶɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ». Ɍɚɛɥɢɰɚ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɚ 

ɧɢɠɟ. 

 

Ɍɚɛɥɢɰɚ 14 – Ɍɚɛɥɢɰɚ ɪɚɫɱɟɬɨɜ ɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɝɨɞɢɣ ɢ 
ɨɛɴɟɤɬɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɫɬɚɛɢɥɶɧɨɫɬɢ (Ʉ ) 
ɉɥɨɳɚɞɶ (P ) K ×P  

Ɂɚɫɬɪɨɟɧɧɚɹ ɬɟɪɪɢɬɨɪɢɹ 
   

Ⱦɨɪɨɝɢ 
   

ɉɚɲɧɹ 
   

Ʌɟɫɨɩɨɥɨɫɵ 
   

ɋɚɞɵ 
   

Ɉɝɨɪɨɞɵ 
   

ɋɟɧɨɤɨɫɵ 
   

ɉɚɫɬɛɢɳɚ 
   

ȼɨɞɨɟɦɵ 
   

Ȼɨɥɨɬɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ    

Ʌɟɫɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ    

Ɇɧɨɝɨɥɟɬɧɢɟ ɧɚɫɚɠɞɟɧɢɹ 
   

Ɍɨɪɮɨɪɚɡɪɚɛɨɬɤɢ ɢ ɧɚɪɭɲɟɧɧɵɟ 
ɡɟɦɥɢ    

ɉɪɨɱɢɟ ɡɟɦɥɢ 
   

ɋɭɦɦɚ ɜɫɟɯ ɡɧɚɱɟɧɢɣ 
   

Ʉ ɷɤ. ɫɬ.  
 

Ʉɚɤ ɦɵ ɜɢɞɢɦ, ɬɟɪɪɢɬɨɪɢɹ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɧɟɫɬɚɛɢɥɶɧɨɣ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɢɦɢ ɩɥɨɳɚɞɹɦɢ ɭɝɨɞɢɣ ɢ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɟɥɨɜɟɤɨɦ ɜ ɚɝɪɚɪɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 5 ɢ ɮɨɪɦɭɥɟ 4 ɪɚɫɫɱɢɬɚɟɦ ɫɬɟɩɟɧɶ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɟɪɪɢɬɨɪɢɢ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ».  
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Ɍɚɛɥɢɰɚ 15 – Ɍɚɛɥɢɰɚ ɪɚɫɱɟɬɨɜ ɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɰɟɧɤɢ 

ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ȼɢɞɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶ ri q ɉɥɨɳɚɞɶ (P ) ɉɥɨɳɚɞɶ % (P  %) R ×q×P  % 

ɉɪɢɪɨɞɧɵɟ ɨɯɪɚɧɹɟɦɵɟ ɬɟɪɪɢɬɨɪɢɢ 
     

Ʌɟɫɚ 
     

Ȼɨɥɨɬɚ, ɡɚɛɨɥɨɱɟɧɧɵɟ ɡɟɦɥɢ 
     

Ʌɭɝɚ 
     

ɋɚɞɵ 
     

ɉɚɲɧɹ 
     

ɋɟɥɶɫɤɚɹ ɡɚɫɬɪɨɣɤɚ 
     

Ƚɨɪɨɞɫɤɚɹ ɡɚɫɬɪɨɣɤɚ 
     

ȼɨɞɨɯɪɚɧɢɥɢɳɚ 
     

Ɂɟɦɥɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
     

ɋɭɦɦɚ 
     

ɋɬɟɩɟɧɶ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 6,54 

 

ɋɬɟɩɟɧɶ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɥɚɧɞɲɚɮɬɨɜ ɬɟɪɪɢɬɨɪɢɢ ɹɜɥɹɟɬɫɹ 

ɫɢɥɶɧɨ ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɣ. ɗɬɨ ɫɜɹɡɚɧɧɨ ɫ ɛɨɥɶɲɢɦɢ ɩɥɨɳɚɞɹɦɢ ɭɝɨɞɢɣ ɢ 

ɨɛɴɟɤɬɨɜ (ɫɚɞɵ, ɥɭɝɚ, ɩɚɲɧɹ, ɫɟɥɶɫɤɚɹ ɡɚɫɬɪɨɣɤɚ), ɤɨɬɨɪɵɟ ɛɵɥɢ ɧɚɪɭɲɟɧɵ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɚɝɪɚɪɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

Ɍɚɤ ɤɚɤ ɢɫɫɥɟɞɭɟɦɵɣ ɪɚɣɨɧ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɜ ɤɪɚɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɬɨ ɩɚɲɧɢ ɡɚɧɢɦɚɸɬ ɫɚɦɵɟ 

ɤɪɭɩɧɵɟ ɩɥɨɳɚɞɢ (70 %). ɂ ɢɦɟɧɧɨ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɩɚɯɨɬɧɵɯ ɭɝɨɞɢɣ ɫɬɟɩɟɧɶ 

ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɟɪɪɢɬɨɪɢɢ ɬɚɤ ɜɵɫɨɤɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɉɊɉ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɜɡɹɬɵɯ ɢɡ ɬɚɛɥ. 6, ɩɪɢɜɟɞɟɧɵ 

ɧɢɠɟ (ɬɚɛɥ. 16).  

 

Ɍɚɛɥɢɰɚ 16 – Ɂɧɚɱɟɧɢɹ ɱɚɫɬɧɵɯ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɢɧɞɟɤɫɨɜ ɉɊɉ Ɉɉɏ 

«ɋɨɥɹɧɫɤɨɟ» 

Ɉɛɴɟɤɬ 

ɉɪɢɪɨɞɧɨ-ɪɟɫɭɪɫɧɵɟ ɮɚɤɬɨɪɵ 

ɉɊɉ  Ʉɥɢɦɚɬɢɱɟɫɤɢ
ɟ. 

ɉɨɱɜɟɧɧɵ
ɟ 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢ
ɟ 

Ƚɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤ
ɢɟ 

Ƚɟɨɥɨɝɢɱɟɫɤɢ
ɟ 

1 2 3 4 5 6 7 8 9 10 

Ɉɉɏ 
«ɋɨɥɹɧɫɤɨɟ

» 
          

1,87 

(ɜɵɫɨɤɢɣ
) 
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ɋɨɝɥɚɫɧɨ ɲɤɚɥɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɧɞɟɤɫɚ ɉɊɉ ɨɰɟɧɟɧ ɤɚɤ ɜɵɫɨɤɢɣ. 

Ɍɟɪɪɢɬɨɪɢɹ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» ɭɞɨɛɧɚ ɞɥɹ ɠɢɡɧɢ ɥɸɞɟɣ, ɞɥɹ ɜɟɞɟɧɢɹ ɫɟɥɶɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɤɨɬɨɪɵɟ ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ 

ɧɚ ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɚ ɢɦɟɧɧɨ: ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ (ɯɨɬɹ ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɹɜɥɹɟɬɫɹ ɧɢɡɤɢɦ, ɷɬɨ ɧɟ ɩɨɜɥɢɹɥɨ 

ɧɚ ɩɨɬɟɧɰɢɚɥ ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ), ɜɵɫɨɤɚ ɞɨɥɹ ɱɟɪɧɨɡɟɦɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɜɧɢɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɝɞɟ ɧɟɬ ɫɢɥɶɧɨɣ ɷɪɨɡɢɨɧɧɨɣ 

ɪɚɫɱɥɟɧёɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɩɚɫɧɵɯ ɷɤɡɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɡɚɤɚɪɫɬɨɜɚɧɧɨɫɬɢ, 

ɨɩɨɥɡɧɟɜɵɯ ɹɜɥɟɧɢɣ). 

ɂɦɟɧɧɨ ɢɡ-ɡɚ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫɮɨɪɦɢɪɨɜɚɥɚɫɶ ɭɫɬɨɣɱɢɜɚɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ 

ɛɚɡɚ ɫ ɜɵɫɨɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

1. Ɂɟɦɥɟɩɨɥɶɡɨɜɚɧɢɟ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» ɢɦɟɟɬ ɜɵɫɨɤɢɣ ɢɧɬɟɝɪɚɥɶɧɵɣ 

ɢɧɞɟɤɫ ɉɊɉ. Ɍɟɪɪɢɬɨɪɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɛɥɚɝɨɩɪɢɹɬɧɚ ɞɥɹ ɜɟɞɟɧɢɹ ɫɟɥɶɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ ɢ ɠɢɡɧɢ ɥɸɞɟɣ, ɛɥɚɝɨɞɚɪɹ ɫɮɨɪɦɢɪɨɜɚɜɲɟɦɭɫɹ ɡɞɟɫɶ ɤɨɦɩɥɟɤɫɭ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ, ɩɨɱɜɟɧɧɵɯ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ, ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢ 

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ.  

2. Ɂɟɦɥɟɩɨɥɶɡɨɜɚɧɢɟ Ɉɉɏ «ɋɨɥɹɧɫɤɨɟ» ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɧɟɫɬɚɛɢɥɶɧɵɦ ɢ ɩɨɞɜɟɪɠɟɧɨ ɫɢɥɶɧɨɣ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. ɗɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɨɣ ɪɚɫɩɚɯɚɧɧɨɫɬɶɸ, ɢɧɬɟɧɫɢɜɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢ ɦɚɥɨɣ 

ɨɛɥɟɫɫɟɧɧɨɫɬɶɸ ɬɟɪɪɢɬɨɪɢɢ. 

3. Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ (R) ɬɢɩɢɱɟɧ ɞɥɹ 

ɢɫɫɥɟɞɭɟɦɵɯ ɬɢɩɨɜ ɩɨɱɜ. ɋɥɭɱɚɟɜ ɧɚɤɨɩɥɟɧɢɹ ɧɟɯɚɪɚɤɬɟɪɧɵɯ ɢɥɢ ɜɵɧɨɫɚ 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɟ ɨɛɧɚɪɭɠɟɧɨ.  

ȼɫɟ Ʉɥɚɪɤɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨɱɜ ɢ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ ɬɢɩɢɱɧɵ ɢ 

ɛɥɢɡɤɢ ɤ Ʉɥɚɪɤɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɩɨɱɜ. Ⱦɥɹ ɱɟɪɧɨɡɟɦɨɜ ɯɚɪɚɤɬɟɪɧɨ 

ɧɚɤɨɩɥɟɧɢɟ Al, Fe, ɨɫɨɛɟɧɧɨ ɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. 

4. ȼɢɞ ɭɝɨɞɶɹ ɜɥɢɹɟɬ ɧɚ ɫɬɪɨɟɧɢɟ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɱɟɪɧɨɡɟɦɚ. ɉɨɞ 

ɩɚɲɧɟɣ ɨɬɫɭɬɫɬɜɭɟɬ ɞɟɪɧɨɜɵɣ ɢ ɢɥɥɸɜɢɚɥɶɧɨ-ɤɚɪɛɨɧɚɬɧɵɣ ɝɨɪɢɡɨɧɬɵ. ȼ 

ɩɨɱɜɚɯ ɩɨɞ ɡɚɥɟɠɶɸ ɢ ɰɟɥɢɧɨɣ ɤɚɪɛɨɧɚɬɵ ɡɚɥɟɝɚɸɬ ɫ ɝɥɭɛɢɧ 52, 67 ɫɦ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɩɚɲɧɟ ɨɧɢ ɡɚɥɟɝɚɸɬ ɝɥɭɛɠɟ ɢ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɩɨɹɜɹɬɫɹ ɜ 

3ɦ ɩɨɥɭɦɟɬɪɟ. ɉɨ ɫɨɞɟɪɠɚɧɢɸ ɝɭɦɭɫɚ ɜ ɱɟɪɧɨɡɟɦɚɯ, ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ, 

ɭɝɨɞɶɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɣ ɪɹɞ ɰɟɥɢɧɚ-ɡɚɥɟɠɶ-ɩɚɲɧɹ, ɚ ɩɨ 

ɫɨɞɟɪɠɚɧɢɸ ɩɨɞɜɢɠɧɵɯ ɝɭɦɭɫɨɜɵɯ ɜɟɳɟɫɬɜ – ɰɟɥɢɧɚ-ɩɚɲɧɹ-ɡɚɥɟɠɶ. 
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