
Ʌɟɤɰɢɹ 5. 

ɋɬɚɞɢɹ�ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɚ. 

ɉɟɪɟɧɨɫ�ɢ�ɧɚɤɨɩɥɟɧɢɟ�ɨɫɚɞɤɚ. 

 

Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ� ɨɫɚɞɨɱɧɵɣ� ɦɚɬɟɪɢɚɥ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɧɟ� ɨɫɬɚɟɬɫɹ� ɧɚ� ɦɟɫɬɟ. 

ɉɨɞ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɜɧɟɲɧɢɯ� ɫɢɥ� ɨɧ� ɩɟɪɟɦɟɳɚɟɬɫɹ� ɢ� ɧɚɤɚɩɥɢɜɚɟɬɫɹ� ɜ� ɩɨɧɢɠɟɧɢɹɯ� ɪɟɥɶɟɮɚ 

ɫɭɲɢ�ɢɥɢ�ɧɚ�ɞɧɟ�ɜɨɞɨɟɦɨɜ. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ�ɟɝɨ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɜɨɞɧɨɣ, ɜɨɡɞɭɲɧɨɣ�ɢɥɢ 

ɬɜɟɪɞɨɣ (ɥɟɞɧɢɤɢ)  ɫɪɟɞɚɯ.  ȼɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɪɟɲɚɸɳɭɸ� ɪɨɥɶ� ɢɝɪɚɟɬ� ɫɢɥɚ� ɬɹɠɟɫɬɢ.  ɂɦɟɧɧɨ 

ɨɧɚ� ɨɛɭɫɥɚɜɥɢɜɚɟɬ� ɩɟɪɟɦɟɳɟɧɢɟ� ɥɟɞɧɢɤɨɜ, ɪɟɤ, ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ� ɞɚɥɶɧɨɫɬɶ� ɩɟɪɟɧɨɫɚ� ɚɬɦɨ-

ɫɮɟɪɨɣ. ɇɟɤɨɬɨɪɭɸ�ɪɚɛɨɬɭ�ɨɫɭɳɟɫɬɜɥɹɸɬ�ɢ�ɠɢɜɵɟ�ɨɪɝɚɧɢɡɦɵ. 

ȼɨɞɧɚɹ�ɫɪɟɞɚ – ɨɞɢɧ�ɢɡ�ɨɫɧɨɜɧɵɯ�ɚɝɟɧɬɨɜ�ɩɟɪɟɧɨɫɚ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ. Ɋɟɤɢ, ɜɪɟ-

ɦɟɧɧɵɟ� ɩɨɬɨɤɢ, ɜɨɡɧɢɤɚɸɳɢɟ� ɩɪɢ� ɜɵɩɚɞɟɧɢɢ� ɚɬɦɨɫɮɟɪɧɵɯ� ɨɫɚɞɤɨɜ, ɬɚɹɧɢɢ� ɫɧɟɝɚ� ɢ� ɥɶɞɚ, 

ɦɨɪɫɤɢɟ�ɢ�ɨɤɟɚɧɢɱɟɫɤɢɟ�ɬɟɱɟɧɢɹ�ɧɟɫɭɬ�ɨɝɪɨɦɧɵɟ�ɤɨɥɢɱɟɫɬɜɚ�ɪɚɡɥɢɱɧɨɝɨ�ɜɟɳɟɫɬɜɚ. ȼɟɥɢɱɢɧɚ 

ɩɟɪɟɧɨɫɢɦɵɯ�ɨɛɥɨɦɨɱɧɵɯ�ɱɚɫɬɢɰ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɤɨɪɨɫɬɶɸ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ�ɜɨɞɧɵɯ�ɩɨɬɨɤɨɜ�ɢ 

ɩɥɨɬɧɨɫɬɶɸ�ɦɚɬɟɪɢɚɥɚ. ɉɟɪɟɦɟɳɟɧɢɟ�ɱɚɫɬɢɰ, ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɯ�ɮɨɪɦɵ, ɪɚɡɦɟɪɚ�ɢ�ɩɥɨɬɧɨ-

ɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜɨ�ɜɡɜɟɲɟɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ, ɫɤɚɱɤɨɨɛɪɚɡɧɨ (ɩɭɬɟɦ�ɫɚɥɶɬɚɰɢɢ) ɢɥɢ�ɩɟɪɟɤɚ-

ɬɵɜɚɧɢɟɦ. ȼɨɜɥɟɱɶ�ɱɚɫɬɢɰɵ�ɜ�ɞɜɢɠɟɧɢɟ�ɬɪɭɞɧɟɟ, ɱɟɦ�ɩɨɞɞɟɪɠɢɜɚɬɶ�ɢɯ�ɩɟɪɟɦɟɳɟɧɢɟ. ɉɨɦɢ-

ɦɨ�ɨɛɥɨɦɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜɨɞɚ�ɩɟɪɟɧɨɫɢɬ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɟɳɟɫɬɜɚ�ɜ�ɪɚɫɬɜɨɪɟɧɧɨɦ  ɢ 

ɤɨɥɥɨɢɞɚɥɶɧɨɦ�ɫɨɫɬɨɹɧɢɢ. 

Ɉɝɪɨɦɧɭɸ�ɪɚɛɨɬɭ�ɫɨɜɟɪɲɚɸɬ�ɜɪɟɦɟɧɧɵɟ�ɩɨɬɨɤɢ, ɨɫɨɛɟɧɧɨ�ɜ�ɝɨɪɧɵɯ�ɪɚɣɨɧɚɯ – ɫɟɥɢ. 

Ɍɪɚɧɫɩɨɪɬɢɪɭɸɳɟɟ�ɡɧɚɱɟɧɢɟ�ɦɨɪɫɤɢɯ�ɢ�ɨɤɟɚɧɢɱɟɫɤɢɯ�ɬɟɱɟɧɢɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɢɯ�ɫɤɨɪɨɫɬɶɸ (ɜ 

ɫɪɟɞɧɟɦ 3ɦ�ɫɟɤ) ɢ�ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ – ɬɵɫɹɱɢ�ɤɢɥɨɦɟɬɪɨɜ (ɧɚɩɪɢɦɟɪ�Ƚɨɥɶɮɫɬɪɢɦ). Ⱦɟɹɬɟɥɶ-

ɧɨɫɬɶ�ɩɪɢɥɢɜɧɨ�ɨɬɥɢɜɧɵɯ�ɢ�ɩɪɢɛɪɟɠɧɵɯ�ɬɟɱɟɧɢɣ, ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ, ɫɜɹɡɚɧɨ�ɫɨ�ɜɡɦɭ-

ɱɢɜɚɧɢɟɦ�ɨɫɚɞɤɚ. ȼ�ɩɪɢɛɪɟɠɧɵɯ�ɱɚɫɬɹɯ�ɧɚ� ɝɥɭɛɢɧɟ� ɞɨ 200ɦ�ɢ� ɛɨɥɟɟ� ɜɨɥɧɟɧɢɹ� ɜɡɦɭɱɢɜɚɸɬ 

ɨɫɚɞɨɤ� ɜ�ɲɢɪɨɤɨɣ� ɡɨɧɟ, ɩɨɷɬɨɦɭ� ɩɟɪɟɦɟɳɟɧɢɟ� ɬɟɪɪɢɝɟɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ� ɢɦɟɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ 

ɛɨɥɶɲɢɟ�ɦɚɫɲɬɚɛɵ. 

ȼɨɡɞɭɲɧɚɹ� ɫɪɟɞɚ. ȿɟ� ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɤɨɪɨɫɬɶɸ� ɞɜɢ-

ɠɟɧɢɹ�ɜɨɡɞɭɲɧɨɣ�ɦɚɫɫɵ. ɉɥɨɬɧɨɫɬɶ�ɜɨɡɞɭɯɚ�ɧɟɫɪɚɜɧɟɧɧɨ�ɧɢɠɟ, ɱɟɦ�ɜɨɞɵ, ɩɨɷɬɨɦɭ�ɢ�ɬɪɚɧɫ-

ɩɨɪɬɢɪɭɸɳɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɢ�ɪɚɜɧɨɣ�ɫɤɨɪɨɫɬɢ�ɭ�ɜɨɡɞɭɲɧɨɣ�ɦɚɫɫɵ�ɡɧɚɱɢɬɟɥɶɧɨ�ɧɢɠɟ. ȼɨ-

ɜɥɟɱɶ� ɜ� ɩɪɨɰɟɫɫ� ɩɟɪɟɦɟɳɟɧɢɹ� ɜɥɚɠɧɵɣ�ɦɚɬɟɪɢɚɥ� ɡɧɚɱɢɬɟɥɶɧɨ� ɬɪɭɞɧɟɟ, ɱɟɦ� ɫɭɯɨɣ. Ɇɚɤɫɢ-

ɦɚɥɶɧɵɣ�ɪɚɡɦɟɪ�ɨɛɥɨɦɨɱɧɵɯ�ɱɚɫɬɢɰ, ɩɟɪɟɧɨɫɢɦɵɯ�ɜɟɬɪɨɦ, ɧɟ�ɩɪɟɜɵɲɚɟɬ 20ɦɦ. Ʉɨɥɨɫɫɚɥɶ-

ɧɵɟ�ɤɨɥɢɱɟɫɬɜɚ�ɨɛɥɨɦɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɩɟɪɟɧɨɫɹɬ�ɭɪɚɝɚɧɧɵɟ�ɜɟɬɪɵ�ɢ�ɩɟɫɱɚɧɵɟ�ɛɭɪɢ. 

Ɋɚɫɫɬɨɹɧɢɹ, ɧɚ�ɤɨɬɨɪɵɟ�ɩɟɪɟɧɨɫɢɬɫɹ�ɦɚɬɟɪɢɚɥ, ɨɩɪɟɞɟɥɹɸɬɫɹ�ɪɚɡɦɟɪɨɦ�ɱɚɫɬɢɰ, ɩɨɫɬɨ-

ɹɧɫɬɜɨɦ�ɫɤɨɪɨɫɬɢ�ɢ�ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ�ɜɨɡɞɭɲɧɨɝɨ�ɩɨɬɨɤɚ. 
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Ɍɜɟɪɞɚɹ� ɫɪɟɞɚ. Ɇɚɬɟɪɢɤɨɜɵɟ�ɥɶɞɵ, ɩɟɪɟɦɟɳɚɹɫɶ� ɜɧɢɡ�ɩɨ� ɩɚɞɟɧɢɸ�ɤɚɦɟɧɧɨɝɨ� ɥɨɠɚ, 

ɭɜɥɟɤɚɸɬ�ɫ�ɫɨɛɨɣ�ɨɛɥɨɦɤɢ�ɪɚɡɥɢɱɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɪɚɡɦɟɪɚ. ɇɟ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ, ɦɚɥɨ�ɢɥɢ�ɫɨ-

ɜɫɟɦ�ɧɟ�ɨɤɚɬɚɧɧɵɟ, ɨɧɢ�ɦɨɝɭɬ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶɫɹ�ɞɚɥɶɲɟ�ɬɚɥɵɦɢ�ɜɨɞɚɦɢ�ɢɥɢ�ɧɚɤɚɩɥɢɜɚɸɬ-

ɫɹ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɤɨɧɟɱɧɨɣ�ɦɨɪɟɧɵ. Ɉɛɴɟɦ�ɢ�ɞɚɥɶɧɨɫɬɶ�ɩɟɪɟɧɨɫɚ�ɡɚɜɢɫɹɬ�ɨɬ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɥɟɞɧɢɤɚ, ɫɤɨɪɨɫɬɢ� ɟɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ� ɢ� ɩɪɨɱɧɨɫɬɢ� ɩɨɪɨɞ, ɫɥɚɝɚɸɳɢɯ� ɥɨɠɟ� ɥɟɞɧɢɤɚ. ɉɪɨɬɹ-

ɠɟɧɧɨɫɬɶ�ɤɨɧɟɱɧɵɯ�ɦɨɪɟɧ�ɫɨɫɬɚɜɥɹɟɬ 10-100ɦ, ɚ�ɦɨɳɧɨɫɬɶ – ɧɟɫɤɨɥɶɤɢɯ�ɦɟɬɪɨɜ, ɢɧɨɝɞɚ�ɞɨ 

10-15ɦ. 

Ʌɟɞɧɢɤɢ, ɫɩɨɥɡɚɸɳɢɟ�ɫ�ɦɚɬɟɪɢɤɨɜ�ɢ�ɨɫɬɪɨɜɨɜ�ɜ�ɦɨɪɹ (ɚɣɫɛɟɪɝɢ), ɬɚɤɠɟ�ɧɟɫɭɬ�ɨɫɚɞɨɱ-

ɧɵɣ�ɦɚɬɟɪɢɚɥ,  ɤɨɬɨɪɵɣ�ɩɨ�ɦɟɪɟ�ɬɚɹɧɢɹ�ɨɫɟɞɚɟɬ�ɧɚ�ɞɧɨ�ɦɨɪɟɣ�ɢ�ɨɤɟɚɧɨɜ.  ɉɨɷɬɨɦɭ�ɤɪɭɩɧɵɟ 

ɨɛɥɨɦɤɢ�ɩɨɪɨɞ�ɢ�ɞɚɠɟ�ɝɥɵɛɵ�ɨɤɚɡɵɜɚɸɬɫɹ�ɞɚɥɟɤɨ�ɜ�ɨɤɟɚɧɟ�ɢ�ɩɨɝɪɟɛɟɧɵ�ɫɪɟɞɢ�ɬɨɧɤɨɡɟɪɧɢ-

ɫɬɨɝɨ�ɢ�ɝɥɢɧɢɫɬɨɝɨ�ɨɫɚɞɤɚ. ɂɡ�ɦɨɪɫɤɢɯ�ɥɶɞɨɜ, ɤɚɤ�ɫɪɟɞɫɬɜɨ�ɩɟɪɟɧɨɫɚ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ, 

ɢɦɟɸɬ�ɡɧɚɱɟɧɢɟ�ɥɢɲɶ�ɩɪɢɛɪɟɠɧɵɟ (ɩɪɢɩɚɣ) ɥɶɞɵ, ɤɨɬɨɪɵɟ�ɞɨɫɬɢɝɚɸɬ�ɞɧɚ�ɜɨɞɨɟɦɨɜ. ȼ�ɪɟ-

ɡɭɥɶɬɚɬɟ�ɬɚɹɧɢɹ�ɬɚɤɢɯ�ɥɶɞɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɩɟɪɟɨɬɥɨɠɟɧɢɟ�ɩɪɢɛɪɟɠɧɵɯ�ɨɫɚɞɤɨɜ�ɧɚ�ɡɧɚɱɢɬɟɥɶ-

ɧɨɟ�ɭɞɚɥɟɧɢɟ�ɨɬ�ɛɟɪɟɝɚ. 

Ⱦɟɣɫɬɜɢɟ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɩɪɨɹɜɥɹɟɬɫɹ�ɧɟ� ɬɨɥɶɤɨ�ɩɪɢ�ɩɟɪɟɧɨɫɟ�ɱɚɫɬɢɰ�ɜɨɞɨɣ, ɚɬɦɨɫɮɟ-

ɪɨɣ�ɢ�ɥɟɞɧɢɤɚɦɢ, ɧɨ�ɢ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɇɚɢɛɨɥɟɟ�ɹɪɤɨ, ɤɚɤ�ɮɚɤɬɨɪ�ɩɟɪɟɧɨɫɚ, ɟɟ�ɦɨɠɧɨ�ɧɚ-

ɛɥɸɞɚɬɶ� ɜ� ɝɨɪɧɵɯ� ɪɚɣɨɧɚɯ, ɨɫɨɛɟɧɧɨ� ɩɪɢ� ɡɟɦɥɟɬɪɹɫɟɧɢɹɯ, ɜɵɡɵɜɚɸɳɢɯ� ɢɧɬɟɧɫɢɜɧɨɟ� ɪɚɫ-

ɬɪɟɫɤɢɜɚɧɢɟ�ɩɨɪɨɞ, ɢ�ɜ�ɦɨɪɹɯ�ɢ�ɨɤɟɚɧɚɯ�ɩɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɦɭɬɶɟɜɵɯ (ɢɥɢ�ɬɭɪɛɢɞɧɵɯ) ɩɨɬɨ-

ɤɨɜ, ɫɤɨɪɨɫɬɶ�ɩɟɪɟɦɟɳɟɧɢɹ�ɤɨɬɨɪɵɯ�ɦɨɠɟɬ�ɞɨɫɬɢɝɚɬɶ�ɧɟɫɤɨɥɶɤɢɯ�ɞɟɫɹɬɤɨɜ�ɤɢɥɨɦɟɬɪɨɜ�ɜ�ɱɚɫ. 

ɋ�ɩɟɪɟɦɟɳɟɧɢɟɦ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɫɜɹɡɚɧɵ�ɢ�ɬɚɤɢɟ�ɹɜɥɟɧɢɹ, ɤɚɤ�ɨɫɵɩɢ�ɢ�ɨɩɨɥɡ-

ɧɢ. 

Ɋɨɥɶ�ɭɩɨɦɹɧɭɬɵɯ�ɫɢɥ�ɩɪɢɪɨɞɵ�ɜ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɟ�ɨɞɢɧɚɤɨɜɚ 

ɜ�ɪɚɡɥɢɱɧɵɯ�ɮɢɡɢɤɨ�ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ. ȼɨ�ɜɥɚɠɧɵɯ�ɪɚɣɨɧɚɯ�ɫ�ɨɛɢɥɶɧɵɦ�ɪɚɫɬɢɬɟɥɶ-

ɧɵɦ�ɩɨɤɪɨɜɨɦ�ɩɟɪɟɧɨɫ�ɦɚɬɟɪɢɚɥɚ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɜ�ɨɫɧɨɜɧɨɦ, ɜɨɞɧɵɦɢ�ɩɨɬɨɤɚɦɢ. ȼ�ɨɛɥɚɫ-

ɬɢ�ɪɚɡɜɢɬɢɹ�ɩɭɫɬɵɧɶ�ɢ�ɩɨɥɭɩɭɫɬɵɧɶ�ɨɫɧɨɜɧɭɸ�ɪɚɛɨɬɭ� ɜɵɩɨɥɧɹɟɬ� ɚɬɦɨɫɮɟɪɚ.  ȼ�ɜɵɫɨɤɨɝɨɪ-

ɧɵɯ�ɪɚɣɨɧɚɯ�ɢ�ɩɨɥɹɪɧɵɯ�ɨɛɥɚɫɬɹɯ – ɥɟɞɧɢɤɢ�ɢ�ɫɢɥɚ�ɬɹɠɟɫɬɢ. 

ȼ�ɩɪɨɰɟɫɫɟ�ɩɟɪɟɧɨɫɚ�ɨɛɥɨɦɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ�ɲɥɢɮɭɟɬɫɹ, ɨɤɚɬɵɜɚɟɬɫɹ�ɢ�ɭɦɟɧɶɲɚɟɬɫɹ�ɜ 

ɪɚɡɦɟɪɚɯ. Ȼɵɫɬɪɟɟ� ɜɫɟɝɨ�ɨɤɚɬɵɜɚɸɬɫɹ� ɤɪɭɩɧɵɟ� ɨɛɥɨɦɤɢ. Ɇɟɯɚɧɢɱɟɫɤɢ�ɧɟɩɪɨɱɧɵɟ�ɨɛɥɨɦɤɢ 

�ɫɥɚɧɰɵ, ɫɥɸɞɵ�ɢ�ɞɪ.) ɞɪɨɛɹɬɫɹ�ɢ�ɩɟɪɟɯɨɞɹɬ�ɜ�ɩɟɥɢɬɨɦɨɪɮɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɢɥɢ�ɩɨɥɧɨɫɬɶɸ�ɪɚɡ-

ɪɭɲɚɸɬɫɹ (ɤɚɥɶɰɢɬ, ɞɨɥɨɦɢɬ, ɝɢɩɫ�ɢ�ɩɪɨɱɟɟ). ɏɢɦɢɱɟɫɤɢ�ɧɟɫɬɨɣɤɢɟ�ɫɨɟɞɢɧɟɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ 

ɞɧɟɜɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ (ɩɢɪɨɤɫɟɧɵ, ɨɫɧɨɜɧɵɟ� ɩɥɚɝɢɨɤɥɚɡɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ� ɜɟɳɟɫɬɜɚ� ɢ� ɞɪ.) ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ�ɦɟɪɟ�ɪɚɡɥɚɝɚɸɬɫɹ�ɢ�ɪɚɫɬɜɨɪɹɸɬɫɹ. 

ȼɫɟ�ɜɵɲɟ� ɫɤɚɡɚɧɧɨɟ�ɩɪɢɦɟɧɢɬɟɥɶɧɨ�ɧɟ� ɬɨɥɶɤɨ� ɤ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ�ɨɛ-

ɫɬɚɧɨɜɤɟ, ɧɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɨ�ɢ�ɩɪɢ�ɚɧɚɥɢɡɟ�ɭɫɥɨɜɢɣ�ɩɟɪɟɧɨɫɚ�ɜ�ɛɨɥɟɟ�ɞɪɟɜɧɢɟ�ɷɬɚ-
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ɩɵ�ɝɟɨɥɨɝɢɱɟɫɤɨɣ�ɢɫɬɨɪɢɢ.  ɇɟ�ɜɵɡɵɜɚɟɬ�ɫɨɦɧɟɧɢɣ,  ɱɬɨ�ɜ�ɝɟɨɥɨɝɢɱɟɫɤɨɦ�ɩɪɨɲɥɨɦ�ɪɨɥɶ�ɨɬ-

ɞɟɥɶɧɵɯ�ɫɢɥ�ɩɪɢɪɨɞɵ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɦɚɬɟɪɢɚɥɚ�ɫɭɳɟɫɬɜɟɧɧɨ�ɨɬɥɢɱɚɥɚɫɶ�ɨɬ�ɫɨ-

ɜɪɟɦɟɧɧɨɣ. 

 

ɇɚɤɨɩɥɟɧɢɟ�ɨɫɚɞɤɚ. 

Ɉɫɚɞɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ, ɪɚɫɬɜɨɪɟɧɧɵɟ� ɝɚɡɨɨɛɪɚɡɧɵɟ�ɜɟɳɟɫɬɜɚ, ɧɚɯɨɞɢɜɲɢɟɫɹ�ɜ� ɫɨɫɬɨɹ-

ɧɢɢ�ɧɟɭɫɬɨɣɱɢɜɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ, ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɫ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɨɣ, ɦɟɠɞɭ�ɫɨɛɨɣ�ɢ 

ɩɪɢ�ɭɱɚɫɬɢɢ�ɠɢɜɵɯ�ɨɪɝɚɧɢɡɦɨɜ�ɦɨɝɭɬ�ɩɟɪɟɣɬɢ�ɜ�ɨɫɚɞɨɤ. Ɇɟɫɬɚ�ɟɝɨ�ɧɚɤɨɩɥɟɧɢɹ – ɜɨɞɧɵɟ�ɛɚɫ-

ɫɟɣɧɵ�ɢ�ɩɨɜɟɪɯɧɨɫɬɶ�ɫɭɲɢ, ɨɞɧɚɤɨ�ɡɧɚɱɟɧɢɟ�ɩɟɪɜɵɯ�ɧɟɫɪɚɜɧɟɧɧɨ�ɜɵɲɟ. Ɉɛɳɢɣ�ɨɛɴɟɦ�ɨɫɚɞ-

ɤɚ�ɢ�ɟɝɨ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɩɪɢɡɧɚɤɢ�ɨɩɪɟɞɟɥɹɸɬɫɹ, ɫ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ, ɤɚɱɟɫɬɜɨɦ�ɢ�ɤɨɥɢɱɟ-

ɫɬɜɨɦ�ɩɨɫɬɭɩɚɸɳɟɝɨ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ, ɫ�ɞɪɭɝɨɣ – ɮɢɡɢɤɨ�ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ�ɨɛɫɬɚɧɨɜɤɨɣ, 

ɜ�ɤɨɬɨɪɨɣ�ɩɪɨɢɫɯɨɞɢɬ�ɫɟɞɢɦɟɧɬɨɝɟɧɟɡ. 

ɉɪɢ�ɨɛɢɥɶɧɨɦ�ɩɨɫɬɭɩɥɟɧɢɢ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɫɬɚɛɢɥɶɧɨɣ�ɨɛɫɬɚɧɨɜɤɟ�ɦɨɠɟɬ�ɨɛɪɚɡɨɜɵɜɚɬɶ-

ɫɹ�ɦɨɳɧɵɣ�ɫɥɨɣ�ɨɫɚɞɤɚ, ɢ�ɧɚɨɛɨɪɨɬ – ɩɟɪɢɨɞɢɱɟɫɤɨɟ�ɢɡɦɟɧɟɧɢɟ�ɨɛɫɬɚɧɨɜɨɤ�ɩɪɢɜɨɞɢɬ�ɤ�ɮɨɪ-

ɦɢɪɨɜɚɧɢɸ�ɬɨɧɤɨɝɨ�ɩɟɪɟɫɥɚɢɜɚɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ, ɪɚɡɥɢɱɧɵɯ�ɩɨ�ɫɨɫɬɚɜɭ, ɝɟɧɟɡɢɫɭ 

ɢ�ɫɬɪɨɟɧɢɸ. 

Ʉɪɭɩɧɵɟ�ɱɚɫɬɢɰɵ�ɢɦɟɸɬ�ɛɨɥɶɲɭɸ�ɫɤɨɪɨɫɬɶ�ɨɫɚɠɞɟɧɢɹ, ɢ�ɛɭɞɭɬ�ɧɚɤɚɩɥɢɜɚɬɶɫɹ�ɛɥɢɠɟ 

ɤ�ɢɫɬɨɱɧɢɤɚɦ�ɫɧɨɫɚ. Ɇɟɥɤɢɟ, ɦɨɝɭɬ�ɩɭɬɟɲɟɫɬɜɨɜɚɬɶ�ɞɥɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ. 

Ɉɩɪɟɞɟɥɟɧɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɨɫɚɠɞɟɧɢɹ�ɱɚɫɬɢɰ�ɨɤɚɡɵɜɚɟɬ�ɜɹɡɤɨɫɬɶ�ɜɨɞɧɨɣ�ɫɪɟ-

ɞɵ, ɜɨɡɪɚɫɬɚɸɳɚɹ�ɫ�ɩɨɧɢɠɟɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɜɵɲɟɧɢɟɦ�ɫɨɥɟɧɨɫɬɢ�ɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɤɨɥ-

ɥɨɢɞɚɥɶɧɵɯ�ɱɚɫɬɢɰ. ɋɤɨɪɨɫɬɶ�ɧɚɤɨɩɥɟɧɢɹ�ɨɫɚɞɤɨɜ�ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ�ɤɨɥɟɛɥɟɬɫɹ�ɜ�ɨɱɟɧɶ�ɲɢɪɨ-

ɤɢɯ� ɩɪɟɞɟɥɚɯ –  ɨɬ� ɞɨɥɟɣ�ɦɦ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɫɦ�ɝɨɞ.  Ɇɢɧɢɦɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɜ� ɫɨɜɪɟɦɟɧɧɭɸ 

ɷɩɨɯɭ� ɧɚɛɥɸɞɚɟɬɫɹ� ɜ� ɰɟɧɬɪɚɥɶɧɵɯ� ɱɚɫɬɹɯ� ɨɤɟɚɧɨɜ� ɢ� ɫɨɫɬɚɜɥɹɟɬ 0,006-0,008ɦɦ�ɝɨɞ. Ɇɚɤɫɢ-

ɦɚɥɶɧɵɟ – ɯɚɪɚɤɬɟɪɧɵ�ɞɥɹ�ɞɟɥɶɬ�ɤɪɭɩɧɵɯ�ɢ�ɝɨɪɧɵɯ�ɪɟɤ�ɢ�ɛɚɫɫɟɣɧɨɜ�ɫ�ɜɵɫɨɤɨɣ�ɦɢɧɟɪɚɥɢɡɚ-

ɰɢɟɣ�ɜɨɞ (ɞɨ 20ɫɦ�ɝɨɞ�ɢ�ɛɨɥɟɟ). 
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Ʌɟɤɰɢɹ 6. 

Ⱦɢɮɮɟɪɟɧɰɢɚɰɢɹ�ɢ�ɢɧɬɟɝɪɚɰɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɜɟɳɟɫɬɜɚ. 

 

ȼ�ɩɪɨɰɟɫɫɟ�ɩɟɪɟɧɨɫɚ�ɢ�ɧɚɤɨɩɥɟɧɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɩɪɨɢɫɯɨɞɢɬ�ɨɫɚɞɨɱɧɚɹ�ɞɢɮ-

ɮɟɪɟɧɰɢɚɰɢɹ, ɩɟɪɜɵɟ�ɫɜɟɞɟɧɢɹ, ɨ�ɤɨɬɨɪɨɣ�ɫɨɞɟɪɠɚɬɫɹ�ɜ�ɪɚɛɨɬɚɯ�Ⱥ�Ⱦ. Ⱥɪɯɚɧɝɟɥɶɫɤɨɝɨ (1923), 

ȼ. Ƚɨɥɶɲɦɢɞɬɚ (1931) ɢ�ȼ�ɉ. Ȼɚɬɭɪɢɧɚ (1931). ɇɚɢɛɨɥɶɲɢɣ� ɜɤɥɚɞ� ɜ� ɪɚɡɜɢɬɢɟ� ɭɱɟɧɢɹ� ɜɧɟɫ 

Ʌ�ȼ. ɉɭɫɬɨɜɚɥɨɜ (1936-1940). Ʉ�ɧɚɫɬɨɹɳɟɦɭ�ɜɪɟɦɟɧɢ� ɪɹɞ�ɩɨɥɨɠɟɧɢɣ� ɷɬɨɝɨ� ɭɱɟɧɢɹ� ɫɭɳɟɫɬ-

ɜɟɧɧɨ�ɭɬɨɱɧɟɧɵ�ɢ�ɞɨɩɨɥɧɟɧɵ. 

ɋɭɳɧɨɫɬɶ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ, ɱɬɨ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɦɟɯɚɧɢ-

ɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ, ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɪɚɫɫɨɪɬɢɪɨɜ-

ɤɚ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢɥɢ�ɢɡɛɢɪɚɬɟɥɶɧɨɟ�ɜɵɞɟɥɟɧɢɟ�ɜ�ɬɜɟɪɞɭɸ�ɮɚɡɭ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɢ�ɝɚ-

ɡɨɨɛɪɚɡɧɵɯ�ɜɟɳɟɫɬɜ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɩɟɪɟɯɨɞɨɦ�ɨɬɞɟɥɢɜɲɢɯɫɹ�ɨɞɧɨɪɨɞɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɜ�ɨɫɚ-

ɞɨɤ. 

Ɉɛɪɚɡɨɜɚɜɲɢɟɫɹ�ɢɡ�ɬɚɤɢɯ�ɨɫɚɞɤɨɜ�ɩɨɪɨɞɵ�ɨɬɥɢɱɚɸɬɫɹ�ɛɨɥɟɟ�ɩɪɨɫɬɵɦ�ɯɢɦɢɱɟɫɤɢɦ�ɫɨ-

ɫɬɚɜɨɦ, ɜɵɫɨɤɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɨɬɞɟɥɶɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɢɥɢ�ɛɨɥɶɲɟɣ�ɨɞɧɨɪɨɞɧɨɫɬɶɸ� ɱɚɫ-

ɬɢɰ� ɩɨ� ɪɚɡɦɟɪɭ. Ȼɥɚɝɨɞɚɪɹ� ɷɬɢɦ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦ� ɦɧɨɝɢɟ� ɨɫɚɞɨɱɧɵɟ� ɩɨɪɨɞɵ� ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ�ɰɟɧɧɵɟ�ɩɨɥɟɡɧɵɟ�ɢɫɤɨɩɚɟɦɵɟ (ɤɜɚɪɰɟɜɵɟ�ɩɟɫɤɢ, ɠɟɥɟɡɧɵɟ�ɪɭɞɵ, ɫɨɥɢ, ɢ�ɞɪ.). 

Ƚɥɚɜɧɟɣɲɢɟ�ɜɧɟɲɧɢɟ�ɮɚɤɬɨɪɵ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɟ�ɬɟɱɟɧɢɟ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚ-

ɰɢɢ, ɫɥɟɞɭɸɳɢɟ: ɪɟɥɶɟɮ, ɩɨɜɟɪɯɧɨɫɬɶ�ɫɭɲɢ�ɢ�ɞɧɚ�ɜɨɞɧɵɯ�ɛɚɫɫɟɣɧɨɜ, ɤɥɢɦɚɬ; ɚɝɟɧɬ�ɩɟɪɟɧɨɫɚ; 

ɪɟɠɢɦ�ɞɜɢɠɟɧɢɹ�ɫɪɟɞɵ�ɩɟɪɟɧɨɫɚ (ɡɚɦɟɞɥɟɧɢɟ, ɭɫɤɨɪɟɧɢɟ, ɩɭɥɶɫɚɰɢɹ� ɫɤɨɪɨɫɬɢ); ɤɨɥɢɱɟɫɬɜɨ 

ɨɛɥɚɫɬɟɣ� ɩɢɬɚɧɢɹ� ɨɫɚɞɨɱɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ� ɢ� ɪɚɫɫɬɨɹɧɢɢ�ɨɬ� ɧɢɯ� ɞɨ�ɦɟɫɬɚ� ɧɚɤɨɩɥɟɧɢɹ; ɫɨɥɟ-

ɧɨɫɬɶ�ɜɨɞ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�ɫɨɨɬɧɨɲɟɧɢɹ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ; ɪH ɢ Eh ɫɪɟɞɵ�ɢ�ɧɚ-

ɤɨɧɟɰ – ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ�ɨɪɝɚɧɢɡɦɨɜ. 

ɇɚ�ɯɨɞɟ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɨɬɪɚɠɚɸɬɫɹ�ɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɨɫɚ-

ɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ: ɫɬɟɩɟɧɶ�ɞɢɫɩɟɪɫɧɨɫɬɢ, ɩɥɨɬɧɨɫɬɶ, ɦɟɯɚɧɢɱɟɫɤɚɹ� ɭɫɬɨɣɱɢɜɨɫɬɶ, ɯɢɦɢɱɟ-

ɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ, ɪɚɫɬɜɨɪɢɦɨɫɬɶ, ɤɨɥɢɱɟɫɬɜɨ (ɢɥɢ� ɤɨɧɰɟɧɬɪɚɰɢɹ) ɨɫɚɞɨɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ 

ɩɭɬɹɯ�ɩɟɪɟɧɨɫɚ. 

Ɉɛɢɥɢɟ�ɩɪɢɱɢɧ�ɢ�ɪɚɡɧɨɨɛɪɚɡɢɟ�ɫɨɫɬɨɹɧɢɣ�ɜɟɳɟɫɬɜ, ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɩɪɨɰɟɫɫɟ, ɧɟ�ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɢ�ɫɨɡɞɚɧɢɹ�ɟɞɢɧɨɣ�ɫɯɟɦɵ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ, ɩɪɢɝɨɞɧɨɣ�ɞɥɹ�ɜɫɟɯ�ɬɢɩɨɜ 

ɥɢɬɨɝɟɧɟɡɚ. ɉɨɷɬɨɦɭ�ɜɵɞɟɥɹɸɬ 4 ɬɢɩɚ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ: ɦɟɯɚɧɢɱɟɫɤɭɸ; ɯɢɦɢɱɟ-

ɫɤɭɸ; ɛɢɨɝɟɧɧɭɸ�ɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɭɸ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ – ɧɚɢɛɨɥɟɟ�ɹɪɤɢɣ�ɫɩɨɫɨɛ�ɪɚɫɫɨɪɬɢɪɨɜɤɢ�ɦɚɬɟɪɢɚɥɚ. 

Ɉɧɚ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ� ɢ� ɨɫɚɠɞɟɧɢɢ� ɨɛɥɨɦɤɨɜ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɢ� ɦɢɧɟɪɚɥɨɜ, 
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ɫɤɟɥɟɬɧɵɯ� ɨɫɬɚɧɤɨɜ� ɨɪɝɚɧɢɡɦɨɜ� ɢ� ɨɬɦɟɪɲɢɯ� ɱɚɫɬɟɣ� ɪɚɫɬɟɧɢɣ. ɋɧɚɱɚɥɚ� ɨɬɥɚɝɚɸɬɫɹ� ɛɨɥɟɟ 

ɤɪɭɩɧɵɟ�ɨɛɥɨɦɤɢ, ɡɚɬɟɦ�ɫɪɟɞɧɢɟ�ɢ�ɛɨɥɟɟ�ɦɟɥɤɢɟ. 

ɉɪɢ�ɪɚɜɧɵɯ�ɪɚɡɦɟɪɚɯ�ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ�ɱɚɫɬɢɰ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɨɫɚɠɞɚɸɬɫɹ�ɧɚɢɛɨ-

ɥɟɟ�ɩɥɨɬɧɵɟ (ɤɚɫɫɢɬɟɪɢɬ – 6,8ɝ�ɫɦ3, ɦɚɝɧɟɬɢɬ – 5,2, ɢɥɶɦɟɧɢɬ – 4,79, ɪɭɬɢɥ – 4,25 ɢ�ɞɪ.) ɚ�ɡɚ-

ɬɟɦ�ɥɟɝɤɢɟ� ɱɚɫɬɢɰɵ (ɩɥɚɝɢɨɤɥɚɡɵ – 2,6 – 2,75 ɝ�ɫɦ3, ɤɜɚɪɰ – 2,65, ɩɨɥɟɜɵɟ�ɲɩɚɬɵ – 2,55 – 

2,56, ɨɫɬɚɬɤɢ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ – 1,1 ɢ�ɞɪ.). ɉɨɫɤɨɥɶɤɭ�ɩɥɨɬɧɨɫɬɶ�ɢ�ɪɚɡɦɟɪ�ɜ�ɤɚɤɨɣ�ɬɨ�ɫɬɟɩɟɧɢ 

ɤɨɦɩɟɧɫɢɪɭɸɬ�ɞɪɭɝ�ɞɪɭɝɚ�ɩɪɢ�ɩɟɪɟɧɨɫɟ, ɬɨ�ɜ�ɨɫɚɞɤɟ�ɨɛɵɱɧɚ�ɚɫɫɨɰɢɚɰɢɹ�ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɥɟɝ-

ɤɢɯ�ɦɢɧɟɪɚɥɨɜ�ɫ�ɛɨɥɟɟ�ɦɟɥɤɢɦɢ�ɬɹɠɟɥɵɦɢ. 

ɇɚ�ɨɫɚɠɞɟɧɢɟ�ɱɚɫɬɢɰ�ɜɥɢɹɟɬ�ɢ�ɢɯ�ɮɨɪɦɚ. ɇɚɢɛɨɥɶɲɟɣ�ɬɪɚɧɫɩɨɪɬɚɛɟɥɶɧɨɫɬɶɸ�ɨɛɥɚɞɚ-

ɸɬ� ɨɛɥɨɦɤɢ� ɬɚɛɥɢɬɱɚɬɨɣ� ɢ� ɱɟɲɭɣɱɚɬɨɣ� ɮɨɪɦɵ, ɩɨɷɬɨɦɭ� ɜ� ɨɫɚɞɤɟ� ɜɦɟɫɬɟ� ɫ� ɩɟɥɢɬɨɜɵɦɢ� ɢ 

ɚɥɟɜɪɢɬɨɜɵɦɢ�ɱɚɫɬɢɰɚɦɢ�ɧɟɪɟɞɤɨ�ɜɫɬɪɟɱɚɸɬɫɹ� ɬɚɛɥɢɱɤɢ�ɢ�ɱɟɲɭɣɤɢ�ɫɥɸɞɵ�ɛɨɥɟɟ�ɤɪɭɩɧɨɝɨ 

ɪɚɡɦɟɪɚ. 

ɉɨɫɤɨɥɶɤɭ�ɨɛɥɨɦɨɱɧɵɟ�ɩɨɪɨɞɨɨɛɪɚɡɭɸɳɢɟ�ɦɢɧɟɪɚɥɵ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɢɦɟɸɬ�ɨɬɧɨ-

ɫɢɬɟɥɶɧɨ�ɧɟ�ɛɨɥɶɲɨɣ�ɞɢɚɩɚɡɨɧ�ɤɨɥɟɛɚɧɢɣ�ɩɥɨɬɧɨɫɬɢ (2,55 – 2,75ɝ�ɫɦ3) ɢ�ɢɡɨɦɟɬɪɢɱɟɫɤɭɸ�ɢɥɢ 

ɛɥɢɡɤɭɸ� ɤ� ɧɟɣ� ɮɨɪɦɭ, ɜɟɞɭɳɢɦ� ɩɪɢɡɧɚɤɨɦ� ɩɪɢ� ɪɚɫɫɨɪɬɢɪɨɜɤɟ� ɦɚɬɟɪɢɚɥɚ� ɫɥɟɞɭɟɬ� ɫɱɢɬɚɬɶ 

ɪɚɡɦɟɪ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɦɟɯɚɧɢɡɦɚ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ. 

ɝɥɵɛɵ 
ɜɚɥɭɧɵ 
ɝɚɥɶɤɚ 
ɝɪɚɜɢɣ 
ɩɟɫɨɤ 
ɚɥɟɜɪɢɬ 
ɩɟɥɢɬ 
 

Ɉɬɤɥɨɧɟɧɢɹ�ɨɬ�ɫɯɟɦɵ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɩɨɞɧɹɬɢɣ 
ɢ�ɜɩɚɞɢɧ�ɜ�ɛɚɫɫɟɣɧɟ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ, ɝɞɟ�ɧɚ�ɩɨɞɧɹɬɢɹɯ 
ɩɪɨɢɫɯɨɞɢɬ�ɧɚɢɛɨɥɟɟ�ɢɧɬɟɧɫɢɜɧɨɟ�ɜɡɦɭɱɢɜɚɧɢɟ�ɨɫɚɞɤɚ. Ʉ 
ɨɬɤɥɨɧɟɧɢɹɦ�ɩɪɢɜɨɞɹɬ�ɩɪɢɛɪɟɠɧɵɟ�ɦɨɪɫɤɢɟ�ɬɟɱɟɧɢɹ, ɫɟ-
ɥɟɜɵɟ�ɩɨɬɨɤɢ�ɢ�ɞɪ. ɩɪɢɪɨɞɧɵɟ�ɹɜɥɟɧɢɹ. 

 

ɏɢɦɢɱɟɫɤɚɹ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ - ɷɬɨ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɯɢɦɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨ-

ɞɹɳɢɯ�ɜ�ɝɢɞɪɨɫɮɟɪɟ, ɜɵɡɵɜɚɸɳɢɯ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ�ɩɟɪɟɯɨɞ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɬɜɟɪ-

ɞɭɸ�ɮɚɡɭ�ɢ�ɨɫɚɠɞɟɧɢɟ�ɜɨɡɧɢɤɲɢɯ�ɩɪɨɞɭɤɬɨɜ�ɜ�ɛɚɫɫɟɣɧɟ�ɫɟɞɢɦɟɧɬɚɰɢɢ. ɗɬɨɬ�ɜɢɞ�ɞɢɮɮɟɪɟɧ-

ɰɢɚɰɢɢ�ɝɪɚɧɞɢɨɡɟɧ�ɩɨ�ɫɜɨɢɦ�ɦɚɫɲɬɚɛɚɦ. 

Ɉɫɧɨɜɧɵɟ� ɩɪɨɞɭɤɬɵ� ɯɢɦɢɱɟɫɤɨɣ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ� ɨɬɥɢɱɚɸɬɫɹ� ɩɪɨɫɬɨɬɨɣ� ɫɨɫɬɚɜɚ – 

ɷɬɨ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ�ɩɪɨɫɬɵɟ�ɨɤɢɫɥɵ, ɫɨɥɢ�ɭɝɨɥɶɧɨɣ, ɫɟɪɧɨɣ�ɢ�ɫɨɥɹɧɨɣ�ɤɢɫɥɨɬ, ɫɨɫɬɨɹɳɢɟ 

ɢɡ 2-3 ɷɥɟɦɟɧɬɨɜ. ȼɵɞɟɥɟɧɢɟ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɬɜɟɪɞɭɸ�ɮɚɡɭ�ɩɪɨɢɫɯɨɞɢɬ�ɩɨɞ�ɜɥɢɹɧɢ-

ɟɦ�ɜɧɟɲɧɢɯ�ɮɚɤɬɨɪɨɜ (ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ, ɫɨɥɟɜɨɣ�ɫɨɫɬɚɜ, ɝɚɡɨɜɵɣ�ɪɟɠɢɦ, pH ɢ Eh ɫɪɟ-

ɞɵ), ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɜɨɡɞɟɣɫɬɜɢɹ� ɤɨɬɨɪɵɯ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɦɟɪɟ� ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ� ɬɟɤɬɨɧɢɱɟ-

ɫɤɨɣ�ɨɛɫɬɚɧɨɜɤɨɣ�ɢ�ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ�ɭɫɥɨɜɢɹɦɢ. ɉɪɢ�ɩɨɫɬɨɹɧɫɬɜɟ�ɜɧɟɲɧɢɯ�ɮɚɤɬɨɪɨɜ�ɢ�ɯɢ-

ɦɢɱɟɫɤɨɣ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɢɪɨɞɧɵɯ�ɜɨɞ, ɦɟɠɞɭ�ɨɫɚɞɤɨɦ�ɢ�ɪɚɫɬɜɨɪɟɧɧɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ�ɭɫ-
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ɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɪɚɜɧɨɜɟɫɢɟ. ɂɡɦɟɧɟɧɢɟ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɣ�ɨɛɫɬɚɧɨɜɤɢ�ɜɥɟɱɟɬ�ɡɚ�ɫɨɛɨɣ�ɜɵɩɚ-

ɞɟɧɢɟ�ɜɟɳɟɫɬɜ�ɜ�ɨɫɚɞɨɤ, ɥɢɛɨ�ɪɚɡɪɭɲɟɧɢɟ�ɩɨɫɥɟɞɧɟɝɨ. 

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɨɛɫɬɚɧɨɜɨɤ� ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ� ɪɚɡɥɢɱɚɸɬ� ɞɜɚ� ɜɢɞɚ� ɯɢɦɢɱɟɫɤɨɣ 

ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ. ɉɟɪɜɵɣ�ɜɢɞ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɪɢ�ɩɨɫɬɨɹɧɫɬɜɟ� ɫɨɫɬɚɜɚ�ɢ 

ɫɨɥɟɧɨɫɬɢ�ɛɚɫɫɟɣɧɨɜɵɯ�ɜɨɞ�ɜ�ɬɟɱɟɧɢɟ�ɞɥɢɬɟɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ. Ɉɛɪɚɡɭɸɬɫɹ�ɨɫɚɞɤɢ�ɪɚɡɥɢɱɧɨɝɨ 

ɫɨɫɬɚɜɚ, ɤɨɬɨɪɵɟ� ɨɬɤɥɚɞɵɜɚɸɬɫɹ� ɨɞɧɨɜɪɟɦɟɧɧɨ, ɧɨ� ɧɚ� ɪɚɡɧɵɯ� ɝɥɭɛɢɧɚɯ. Ⱦɥɹ� ɦɨɪɫɤɨɝɨ� ɝɭ-

ɦɢɞɧɨɝɨ�ɥɢɬɨɝɟɧɟɡɚ�ɯɚɪɚɤɬɟɪɧɚ�ɫɥɟɞɭɸɳɚɹ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɜɵɩɚɞɟɧɢɹ�ɜɟɳɟɫɬɜ�ɜ�ɨɫɚɞɨɤ 

( ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɭɞɚɥɟɧɢɹ�ɨɬ�ɛɟɪɟɝɚ): ɨɤɢɫɥɵ Al, Fe, Mn. ȼɬɨɪɨɣ�ɜɢɞ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɩɪɨɢɫ-

ɯɨɞɢɬ�ɩɪɢ�ɩɨɫɬɟɩɟɧɧɨɦ�ɢɡɦɟɧɟɧɢɢ�ɫɨɥɟɧɨɫɬɢ�ɜɨɞ�ɧɟ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ�ɜɨ�ɜɪɟɦɟɧɢ (ɫ�ɝɥɭɛɢ-

ɧɨɣ, ɫɧɢɡɭ�ɜɜɟɪɯ�ɩɨ�ɪɚɡɪɟɡɭ), ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦɭ�ɨɫɚɠɞɟɧɢɸ�ɤɚɥɶɰɢɬɚ, ɞɨɥɨ-

ɦɢɬɚ, ɝɢɩɫɚ, ɫɢɥɶɜɢɧɚ, ɤɚɪɧɚɥɢɬɚ, ɛɢɲɨɮɢɬɚ. 

Ȼɢɨɝɟɧɧɚɹ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ – ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɢɡɛɢɪɚɬɟɥɶɧɨɦ� ɩɪɟɜɪɚɳɟɧɢɢ� ɪɚɫɬɜɨ-

ɪɟɧɧɵɯ�ɢ� ɝɚɡɨɨɛɪɚɡɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɜ�ɦɢɧɟɪɚɥɶɧɵɟ�ɫɤɟɥɟɬɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɢɥɢ�ɨɪɝɚɧɢɱɟ-

ɫɤɢɟ�ɬɤɚɧɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɪɝɚɧɢɡɦɨɜ. ɗɬɨɬ�ɜɢɞ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɩɪɨɢɫɯɨ-

ɞɢɬ�ɧɚ� ɫɭɲɟ�ɢ� ɜ� ɜɨɞɧɨɣ� ɫɪɟɞɟ.  ɉɨɫɥɟ�ɨɬɦɢɪɚɧɢɹ�ɠɢɜɨɬɧɵɯ�ɢ� ɪɚɫɬɢɬɟɥɶɧɵɯ�ɨɪɝɚɧɢɡɦɨɜ�ɢɯ 

ɨɫɬɚɬɤɢ�ɩɟɪɟɯɨɞɹɬ�ɜ�ɨɫɚɞɨɤ, ɪɚɫɩɪɟɞɟɥɹɹɫɶ�ɩɨ�ɞɧɭ�ɛɚɫɫɟɣɧɚ�ɫɟɞɢɦɟɧɬɚɰɢɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ 

ɜɥɢɹɧɢɟɦ�ɮɚɤɬɨɪɨɜ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ. 

Ȼɥɚɝɨɞɚɪɹ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɷɬɨɝɨ�ɬɢɩɚ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ�ɨɝɪɨɦɧɵɟ�ɬɨɥɳɢ�ɨɪɝɚɧɨɝɟɧɧɵɯ 

ɢɡɜɟɫɬɧɹɤɨɜ, ɫɨɡɞɚɸɬɫɹ�ɪɢɮɨɜɵɟ�ɩɨɫɬɪɨɣɤɢ, ɧɚɤɚɩɥɢɜɚɟɬɫɹ�ɨɪɝɚɧɢɱɟɫɤɨɟ�ɜɟɳɟɫɬɜɨ – ɦɚɬɟɪɢ-

ɚɥ�ɞɥɹ�ɨɛɪɚɡɨɜɚɧɢɹ�ɤɚɭɫɬɨɛɢɨɥɢɬɨɜ�ɧɟɮɬɹɧɨɝɨ�ɢ�ɭɝɨɥɶɧɨɝɨ�ɪɹɞɚ. Ɉɫɨɛɟɧɧɨ�ɜɟɥɢɤɚ�ɟɟ�ɪɨɥɶ�ɜ 

ɧɚɤɨɩɥɟɧɢɢ�ɫɨɟɞɢɧɟɧɢɣ, ɫɨɫɬɚɜɧɵɟ�ɱɚɫɬɢ�ɤɨɬɨɪɵɯ�ɜ�ɫɨɜɪɟɦɟɧɧɭɸ�ɷɩɨɯɭ�ɜ�ɜɨɞɟ�ɧɟ�ɧɚɯɨɞɹɬɫɹ 

ɜ�ɫɨɫɬɨɹɧɢɢ�ɧɚɫɵɳɟɧɢɹ (ɤɪɟɦɧɟɡɟɦ, ɮɨɫɮɚɬɵ�ɢ�ɞɪɭɝɢɟ�ɨɛɪɚɡɨɜɚɧɢɹ). ȼ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɭɫ-

ɥɨɜɢɹɯ�ɩɪɨɞɭɤɬɵ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɪɝɚɧɢɡɦɨɜ�ɦɨɝɭɬ�ɩɨɥɧɨɫɬɶɸ�ɪɚɫɬɜɨɪɹɬɶɫɹ�ɢɥɢ�ɪɚɡɥɚ-

ɝɚɬɶɫɹ, ɤɚɤ�ɷɬɨ�ɫɥɭɱɚɟɬɫɹ�ɫ�ɤɚɥɶɰɢɬɨɜɵɦɢ�ɪɚɤɨɜɢɧɚɦɢ�ɜ�ɫɟɜɟɪɧɵɯ�ɦɨɪɹɯ (ɫ�ɩɨɧɢɠɟɧɢɟɦ�ɬɟɦ-

ɩɟɪɚɬɭɪɵ� ɪɚɫɬɜɨɪɢɦɨɫɬɶ� ɤɚɥɶɰɢɬɚ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ) ɢɥɢ� ɫ� ɪɚɫɬɢɬɟɥɶɧɵɦɢ�ɨɫɬɚɬɤɚɦɢ� ɜ� ɡɨɧɚɯ 

ɢɧɬɟɧɫɢɜɧɨɣ�ɚɷɪɚɰɢɢ�ɨɫɚɞɤɚ (ɩɪɨɰɟɫɫ�ɬɥɟɧɢɹ – ɩɨɥɧɨɟ�ɨɤɢɫɥɟɧɢɟ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ). 

Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɚɹ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ – ɩɪɢɫɭɳɚ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɤɨɥɥɨɢɞɚɥɶɧɨɦɭ 

ɦɚɬɟɪɢɚɥɭ. Ɉɧɚ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜ� ɜɨɞɧɨɣ� ɫɪɟɞɟ� ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ�ɫɢɥ, 

ɜɵɡɵɜɚɸɳɢɯ� ɭɤɪɭɩɧɟɧɢɟ� ɱɚɫɬɢɰ� ɜɫɥɟɞɫɬɜɢɟ� ɤɨɚɝɭɥɹɰɢɢ� ɤɨɥɥɨɢɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɢ� ɹɜɥɟɧɢɢ 

ɫɨɪɛɰɢɢ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɜɵɩɚɜɲɟɝɨ�ɜ�ɨɫɚɞɨɤ�ɦɚɬɟɪɢɚɥɚ�ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ�ɮɚɤɬɨɪɚɦɢ�ɦɟɯɚɧɢ-

ɱɟɫɤɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ. 

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɚɱɟɫɬɜɚ (ɨɛɥɨɦɨɱɧɵɣ, ɤɨɥɥɨɢɞɚɥɶɧɵɣ, ɪɚɫɬɜɨɪɟɧɧɵɣ�ɢ�ɬ�ɞ.) ɢ�ɤɨ-

ɥɢɱɟɫɬɜɚ�ɦɚɬɟɪɢɚɥɚ, ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ, ɫɜɨɣɫɬɜ�ɢ�ɫɨɫɬɨɹɧɢɹ�ɫɪɟɞɵ�ɜ�ɤɚɠɞɨɦ�ɤɨɧɤɪɟɬ-

ɧɨɦ�ɫɥɭɱɚɟ�ɦɨɝɭɬ�ɢɦɟɬɶ�ɦɟɫɬɨ�ɨɞɢɧ�ɢɥɢ�ɧɟɫɤɨɥɶɤɨ�ɜɢɞɨɜ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ, ɩɪɨ-
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ɬɟɤɚɸɳɢɯ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɢ�ɩɟɪɟɤɪɵɜɚɸɳɢɯ�ɞɪɭɝ�ɞɪɭɝɚ. ȼ�ɩɟɪɜɨɦ�ɫɥɭɱɚɟ�ɛɭɞɟɬ�ɜɨɡɧɢɤɚɬɶ�ɛɨ-

ɥɟɟ�ɢɥɢ�ɦɟɧɟɟ�ɨɞɧɨɪɨɞɧɵɣ�ɨɫɚɞɨɤ, ɜɨ�ɜɬɨɪɨɦ – ɨɧ�ɦɨɠɟɬ�ɨɤɚɡɚɬɶɫɹ�ɩɨɥɢɤɨɦɩɨɧɟɧɬɧɵɦ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ� ɫ� ɩɪɨɰɟɫɫɚɦɢ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ� ɩɪɨɢɫɯɨɞɢɬ� ɢɧɬɟɝɪɚɰɢɹ (ɫɦɟɲɟɧɢɟ) 

ɜɟɳɟɫɬɜɚ. ɗɬɨ� ɩɪɨɰɟɫɫ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ� ɪɚɡɞɟɥɟɧɢɸ, ɧɨ� ɝɟɧɟɬɢɱɟɫɤɢ� ɫ� ɧɢɦ� ɫɜɹɡɚɧɧɵɣ. 

Ɉɬɳɟɩɥɹɸɳɢɟɫɹ� ɢ� ɪɚɡɞɟɥɹɸɳɢɟɫɹ� ɤɨɦɩɨɧɟɧɬɵ� ɢɫɩɵɬɵɜɚɸɬ� ɧɟ� ɬɨɥɶɤɨ� ɦɟɯɚɧɢɱɟɫɤɨɟ� ɫɦɟ-

ɲɟɧɢɟ, ɧɨ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɦɟɠɞɭ�ɫɨɛɨɣ – ɨɛɴɟɞɢɧɹɸɬɫɹ. Ɉɛɵɱɧɨ�ɯɚɪɚɤɬɟɪɧɨ�ɩɪɟɨɛɥɚɞɚ-

ɧɢɟ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɧɚɞ�ɢɧɬɟɝɪɚɰɢɟɣ, ɧɨ�ɛɨɥɶɲɢɧɫɬɜɨ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɪɚɫɫɦɚɬɪɢɜɚɸɬ�ɢɯ�ɤɚɤ 

ɞɜɟ�ɫɬɨɪɨɧɵ�ɨɞɧɨɝɨ�ɢ�ɬɨɝɨ�ɠɟ�ɩɪɨɰɟɫɫɚ�ɪɚɫɫɨɪɬɢɪɨɜɤɢ�ɨɫɚɞɨɱɧɨɝɨ�ɜɟɳɟɫɬɜɚ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɫɟɞɢɦɟɧɬɨɝɟɧɟɡ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɜɟɫɶɦɚ�ɫɥɨɠɧɵɣ�ɩɪɢɪɨɞɧɵɣ�ɩɪɨ-

ɰɟɫɫ, ɨɯɜɚɬɵɜɚɸɳɢɣ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɱɚɫɬɶ�ɩɨɜɟɪɯɧɨɫɬɢ�Ɂɟɦɥɢ. ɉɪɨɢɫɯɨɞɹɳɚɹ�ɩɪɢ�ɷɬɨɦ�ɞɢɮ-

ɮɟɪɟɧɰɢɚɰɢɹ�ɢ�ɢɧɬɟɝɪɚɰɢɹ�ɹɜɥɹɸɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɨɫɧɨɜɧɵɯ�ɟɝɨ�ɞɜɢɠɭɳɢɯ�ɫɢɥ, ɩɪɢɱɢɧɚɦɢ�ɦɧɨ-

ɝɨɨɛɪɚɡɢɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 
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Ʌɟɤɰɢɹ 7 

ɋɬɚɞɢɹ�ɞɢɚɝɟɧɟɡɚ. 

 

Ɉɫɚɞɨɤ, ɫɮɨɪɦɢɪɨɜɚɜɲɢɣɫɹ�ɜ� ɫɬɚɞɢɸ�ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�ɧɟɪɚɜɧɨ-

ɜɟɫɧɭɸ�ɜ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɦ�ɨɬɧɨɲɟɧɢɢ�ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ�ɢɡ�ɬɜɟɪɞɨɣ, ɠɢɞɤɨɣ�ɢ�ɝɚɡɨɨɛ-

ɪɚɡɧɨɣ�ɮɚɡ, ɫ�ɩɪɟɨɛɥɚɞɚɧɢɟɦ�ɞɜɭɯ�ɩɨɫɥɟɞɧɢɯ. ɏɚɪɚɤɬɟɪɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɨɫɚɞɤɚ�ɹɜɥɹɟɬɫɹ�ɢ 

ɨɛɢɥɢɟ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɉɪɢ�ɷɬɨɦ, ɱɟɦ�ɜɵɲɟ�ɞɢɫɩɟɪɫɧɨɫɬɶ�ɨɫɚɞɤɚ, ɬɟɦ�ɛɨɥɶɲɟ�ɦɢɤɪɨɨɪɝɚ-

ɧɢɡɦɨɜ, ɤɨɥɢɱɟɫɬɜɨ�ɤɨɬɨɪɵɯ�ɫ�ɝɥɭɛɢɧɨɣ�ɫɨɤɪɚɳɚɟɬɫɹ. 

ȼ�ɨɫɚɞɤɚɯ�ɜɵɞɟɥɹɟɬɫɹ�ɨɤɢɫɥɢɬɟɥɶɧɚɹ�ɢ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ�ɡɨɧɵ (ɇ�Ɇ. ɋɬɪɚɯɨɜ, 1966). 

Ɂɨɧɚ�ɨɤɢɫɥɟɧɢɹ�ɨɯɜɚɬɵɜɚɟɬ�ɥɢɲɶ�ɜɟɪɯɧɢɣ�ɫɥɨɣ�ɨɫɚɞɤɚ�ɦɨɳɧɨɫɬɶɸ�ɨɬ�ɞɨɥɟɣ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ 

ɞɟɫɹɬɤɨɜ�ɫɚɧɬɢɦɟɬɪɨɜ. ȼ�ɧɟɣ, ɨɤɢɫɥɢɬɟɥɶɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ�ɩɨɬɟɧɰɢɚɥ (Eh), ɢɦɟɟɬ�ɩɨɥɨ-

ɠɢɬɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ. ɇɢɠɟ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɪɚɡɜɢɜɚɟɬɫɹ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ� ɡɨɧɚ, ɝɞɟ Eh ɢɦɟɟɬ 

ɭɠɟ�ɨɬɪɢɰɚɬɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ. 

Ɉɬɫɭɬɫɬɜɢɟ�ɜ�ɨɫɚɞɤɟ�ɪɚɜɧɨɜɟɫɢɹ – ɹɜɥɹɟɬɫɹ�ɞɜɢɠɭɳɟɣ�ɫɢɥɨɣ�ɞɢɚɝɟɧɟɡɚ. ȼ�ɪɟɡɭɥɶɬɚɬɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɦɟɠɞɭ� ɫɨɫɬɚɜɧɵɦɢ� ɱɚɫɬɹɦɢ�ɨɫɚɞɤɚ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɨɣ 

ɩɪɢ�ɭɱɚɫɬɢɢ�ɜɧɟɲɧɢɯ�ɮɚɤɬɨɪɨɜ, ɜɨɡɧɢɤɚɟɬ�ɛɨɥɟɟ�ɢɥɢ�ɦɟɧɟɟ�ɪɚɜɧɨɜɟɫɧɚɹ�ɫɢɫɬɟɦɚ, ɜ�ɤɨɬɨɪɨɣ 

ɫɨɫɬɚɜɧɵɟ�ɱɚɫɬɢ�ɩɪɢɫɩɨɫɚɛɥɢɜɚɸɬɫɹ�ɞɥɹ�ɫɨɜɦɟɫɬɧɨɝɨ�ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ. Ⱦɢɚɝɟɧɟɡ – ɨɡɧɚɱɚɟɬ 

ɩɟɪɟɪɨɠɞɟɧɢɟ�ɢɥɢ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ. Ƚɪɚɧɢɰɚ�ɦɟɠɞɭ�ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɨɦ�ɢ�ɞɢɚɝɟɧɟɡɨɦ�ɭɫɥɨɜɧɚ 

ɢ�ɩɪɨɜɨɞɢɬɫɹ�ɜ�ɨɫɚɞɤɟ�ɩɪɢ�ɨɬɞɟɥɟɧɢɢ�ɟɝɨ�ɨɬ�ɜɨɡɞɟɣɫɬɜɢɹ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ�ɨɬɥɨɠɟɧɢɹ. 

ȼ�ɫɬɚɞɢɢ�ɞɢɚɝɟɧɟɡɚ�ɩɪɨɢɫɯɨɞɹɬ�ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜɧɵɟ�ɩɪɨɰɟɫɫɵ. 

ɍɩɥɨɬɧɟɧɢɟ� ɨɫɚɞɤɚ.� ɇɚɤɨɩɢɜɲɢɣɫɹ� ɨɫɚɞɨɤ� ɢɦɟɟɬ� ɧɟɜɵɫɨɤɭɸ� ɩɥɨɬɧɨɫɬɶ. ɍ� ɝɥɢɧɢ-

ɫɬɵɯ�ɢɥɨɜ�ɨɧɚ�ɫɨɫɬɚɜɥɹɟɬ 1,2 – 1,3 ɝ�ɫɦ3, ɭ�ɩɟɫɱɚɧɵɯ�ɢ�ɚɥɟɜɪɢɬɨɜɵɯ�ɨɫɚɞɤɨɜ (ɧɚɤɨɩɢɜɲɢɯɫɹ�ɜ 

ɜɨɞɧɨɣ�ɫɪɟɞɟ) – 1,5 – 1,7, ɜ�ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ�ɧɚ�ɫɭɲɟ – 1,3 – 1,4. Ʉ�ɤɨɧɰɭ�ɫɬɚɞɢɢ�ɞɢɚɝɟɧɟɡɚ�ɜ 

ɫɥɟɞɫɬɜɢɢ�ɨɬɠɚɬɢɹ�ɜɨɞɵ, ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ�ɱɚɫɬɢɰ�ɢ�ɞɪɭɝɢɯ�ɩɪɨɰɟɫɫɨɜ, ɩɥɨɬɧɨɫɬɶ�ɝɥɢɧɢɫɬɵɯ 

ɨɫɚɞɤɨɜ�ɜɨɡɪɚɫɬɚɟɬ�ɞɨ 1,6 – 1,8 ɝ�ɫɦ3 , ɩɟɫɤɨɜ 1,7 – 1,9. ɉɨɞɨɛɧɵɟ�ɹɜɥɟɧɢɹ�ɩɪɨɢɫɯɨɞɹɬ�ɢ�ɫ�ɞɪɭ-

ɝɢɦɢ�ɨɫɚɞɤɚɦɢ. ɋɤɨɪɨɫɬɶ�ɢ�ɫɬɟɩɟɧɶ�ɭɩɥɨɬɧɟɧɢɹ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɫɨɫɬɚɜɨɦ�ɨɫɚɞɤɚ�ɢ�ɫɤɨɪɨɫɬɶɸ 

ɨɬɠɚɬɢɹ�ɜɨɞɵ – ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɮɢɥɶɬɪɚɰɢɢ. Ɍɪɟɬɶɢɦ�ɜɚɠɧɵɦ�ɮɚɤɬɨɪɨɦ, ɫɱɢɬɚɸɬ�ɫɤɨɪɨɫɬɶ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ, ɤɨɬɨɪɚɹ�ɭɜɟɥɢɱɢɜɚɟɬ�ɥɢɬɨɫɬɚɬɢɱɟɫɤɨɟ�ɞɚɜɥɟɧɢɟ, ɢ�ɩɪɹɦɨ�ɩɪɨɩɨɪɰɢɨɧɚɥɶ-

ɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɢ�ɫɬɟɩɟɧɶ�ɭɩɥɨɬɧɟɧɢɹ. 

Ⱦɟɝɢɞɪɚɬɚɰɢɹ�ɢ�ɝɢɞɪɚɬɚɰɢɹ�ɨɫɚɞɤɚ.�ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɰɟɫɫɚ�ɭɩɥɨɬɧɟɧɢɹ, ɩɨɞ�ɞɟɣɫɬ-

ɜɢɟɦ� ɥɢɬɨɫɬɚɬɢɱɟɫɤɨɝɨ�ɞɚɜɥɟɧɢɹ, ɜɨɞɚ�ɢɡ� ɨɫɚɞɤɚ�ɨɬɠɢɦɚɟɬɫɹ� ɢ� ɩɟɪɟɦɟɳɚɟɬɫɹ� ɜ� ɜɵɲɟɥɟɠɚ-

ɳɢɟ�ɫɥɨɢ. Ʉ�ɤɨɧɰɭ�ɫɬɚɞɢɢ�ɞɢɚɝɟɧɟɡɚ�ɭɞɚɥɹɟɬɫɹ  ɞɨ 50% ɢɫɯɨɞɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɜɨɞɵ. Ɉɫɚɞɤɢ, 

ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ� ɜ� ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɟ (ɷɨɥɨɜɵɟ� ɨɬɥɨɠɟɧɢɹ, ɩɟɫɤɢ, ɥɟɫɫ), ɧɚɨɛɨɪɨɬ� ɩɨɥɭɱɚɸɬ 
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ɜɥɚɝɭ�ɢɡ�ɩɨɞɫɬɢɥɚɸɳɢɯ�ɨɬɥɨɠɟɧɢɣ�ɡɚ�ɫɱɟɬ�ɞɢɮɮɭɡɢɢ�ɢɥɢ�ɠɟ�ɢɡ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɜ�ɜɢɞɟ 

ɚɬɦɨɫɮɟɪɧɵɯ�ɨɫɚɞɤɨɜ. 

ɉɟɪɟɪɚɛɨɬɤɚ�ɨɫɚɞɤɚ�ɨɪɝɚɧɢɡɦɚɦɢ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɜ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ�ɢ�ɦɨɪɫɤɢɯ�ɭɫɥɨ-

ɜɢɹɯ. ɂɧɬɟɧɫɢɜɧɟɟ� ɜɫɟɝɨ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɟ�ɨɫɚɞɤɢ� ɜɨɞɨɟɦɨɜ (ɩɟɥɢɬɨɜɵɟ, 

ɤɚɪɛɨɧɚɬɧɵɟ, ɮɨɫɮɚɬɧɵɟ�ɢ�ɞɪ.) ɫ�ɩɨɜɵɲɟɧɧɵɦ�ɫɨɞɟɪɠɚɧɢɟɦ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɜɟɳɟɫɬɜɚ. Ƚɥɚɜ-

ɧɚɹ� ɪɨɥɶ�ɜ� ɷɬɨɦ�ɩɪɨɰɟɫɫɟ� ɩɪɢɧɚɞɥɟɠɢɬ�ɛɚɤɬɟɪɢɹɦ�ɢ� ɢɥɨɟɞɚɦ, ɚ� ɫɚɦɨ� ɹɜɥɟɧɢɟ�ɦɚɤɫɢɦɚɥɶɧɨ 

ɪɚɡɜɢɬɨ� ɧɚ� ɩɟɪɜɵɯ� ɞɟɫɹɬɤɚɯ� ɫɚɧɬɢɦɟɬɪɨɜ, ɚ� ɧɢɠɟ� ɛɵɫɬɪɨ� ɡɚɬɭɯɚɟɬ. ȼ� ɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɢ� ɧɚ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ�ɨɫɚɞɤɚ�ɜɥɢɹɸɬ�ɤɨɪɧɢ�ɠɢɜɵɯ�ɪɚɫɬɟɧɢɣ. 

Ɉɛɪɚɡɨɜɚɧɢɟ�ɭɫɬɨɣɱɢɜɵɯ�ɦɢɧɟɪɚɥɶɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ� ɡɚ� ɫɱɟɬ�ɧɟɭɫɬɨɣɱɢɜɵɯ�ɜ�ɞɚɧ-

ɧɨɣ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɣ�ɨɛɫɬɚɧɨɜɤɟ – ɯɚɪɚɤɬɟɪɧɵɣ�ɞɥɹ�ɞɢɚɝɟɧɟɡɚ�ɩɪɨɰɟɫɫ. ȼ�ɡɨɧɟ�ɨɫɚɞɤɨɧɚ-

ɤɨɩɥɟɧɢɹ, ɜ�ɭɫɥɨɜɢɹɯ�ɢɡɛɵɬɤɚ�ɷɤɡɨɝɟɧɧɨɣ�ɷɧɟɪɝɢɢ, ɜɨɡɧɢɤɚɸɬ�ɦɚɥɨɭɫɬɨɣɱɢɜɵɟ�ɦɢɧɟɪɚɥɶɧɵɟ 

ɦɨɞɢɮɢɤɚɰɢɢ�ɦɢɧɟɪɚɥɨɜ, ɨɛɥɚɞɚɸɳɢɟ�ɡɚɩɚɫɨɦ�ɷɧɟɪɝɢɢ. ɉɪɢ�ɡɚɯɨɪɨɧɟɧɢɢ�ɨɫɚɞɤɚ�ɨɧɢ�ɨɬɞɚɸɬ 

ɷɬɭ�ɷɧɟɪɝɢɸ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ, ɚ�ɫɚɦɢ�ɨɛɪɚɡɭɸɬ�ɭɫɬɨɣɱɢɜɵɟ�ɪɚɡɧɨɜɢɞɧɨɫɬɢ. ɉɪɢɦɟɪ�ɬɚɤɢɯ 

ɩɪɟɜɪɚɳɟɧɢɣ – ɩɟɪɟɯɨɞ�ɝɢɞɪɨɬɪɨɢɥɥɢɬɚ (FeS n H2O) ɜ�ɩɢɪɢɬ�ɢɥɢ�ɦɚɪɤɚɡɢɬ (FeS2), ɝɢɩɫɚ�ɜ�ɚɧ-

ɝɢɞɪɢɬ, ɚɪɚɝɨɧɢɬɚ�ɜ�ɤɚɥɶɰɢɬ, ɨɩɚɥɚ�ɜ�ɯɚɥɰɟɞɨɧ�ɢ�ɞɪ. 

Ɋɚɫɬɜɨɪɟɧɢɟ�ɢ�ɪɚɡɥɨɠɟɧɢɟ�ɧɟɭɫɬɨɣɱɢɜɵɯ�ɫɨɫɬɚɜɧɵɯ�ɱɚɫɬɟɣ�ɨɫɚɞɤɚ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɫɜɨɟɣ� ɱɚɫɬɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ� ɢ� ɛɢɨɥɨɝɨ�ɯɢɦɢɱɟɫɤɢɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɢ 

ɫɜɨɣɫɬɜɚɦɢ�ɫɪɟɞɵ – pH, Eh ɫɪɟɞɵ, ɤɨɥɢɱɟɫɬɜɨɦ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɜ�ɜɨɞɟ�ɫɨɥɟɣ�ɢ�ɝɚɡɨɜ, ɞɚɜɥɟɧɢ-

ɟɦ, ɬɟɦɩɟɪɚɬɭɪɨɣ, ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ�ɨɪɝɚɧɢɡɦɨɜ�ɢ�ɬ�ɞ. Ɇɧɨɝɨɨɛɪɚɡɢɟ�ɷɬɢɯ�ɫɜɨɣɫɬɜ�ɨɩɪɟ-

ɞɟɥɹɟɬ�ɜ�ɨɞɧɨɦ�ɫɨɱɟɬɚɧɢɢ�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɞɚɧɧɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ, ɜ�ɞɪɭɝɨɦ – ɟɝɨ�ɯɢɦɢɱɟɫɤɭɸ�ɚɤ-

ɬɢɜɧɨɫɬɶ�ɢ�ɩɨɞɜɢɠɧɨɫɬɶ.  

Ɇɢɧɟɪɚɥɶɧɵɟ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ.�ɇɨɜɵɟ�ɦɢɧɟɪɚɥɵ�ɦɨɝɭɬ�ɜɨɡɧɢɤɚɬɶ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɟ-

ɚɤɰɢɣ�ɦɟɠɞɭ�ɧɟɭɫɬɨɣɱɢɜɵɦɢ�ɦɢɧɟɪɚɥɶɧɵɦɢ�ɢ�ɨɪɝɚɧɢɱɟɫɤɢɦɢ�ɱɚɫɬɹɦɢ�ɨɫɚɞɤɚ, ɚ�ɬɚɤɠɟ�ɧɚɯɨ-

ɞɹɳɢɦɢɫɹ�ɜ�ɧɟɦ�ɠɢɞɤɨɣ�ɢ�ɝɚɡɨɨɛɪɚɡɧɨɣ�ɮɚɡɚɦɢ, ɢɥɢ�ɠɟ�ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɦɟɠɞɭ�ɩɨɫɥɟɞ-

ɧɢɦɢ. 

Ⱥɭɬɢɝɟɧɟɡ – ɩɪɨɰɟɫɫ, ɩɪɢ� ɤɨɬɨɪɨɦ�ɩɪɨɢɫɯɨɞɢɬ� ɨɛɪɚɡɨɜɚɧɢɟ�ɦɢɧɟɪɚɥɨɜ in situ. ɗɬɨɬ 

ɬɟɪɦɢɧ� ɭɩɨɬɪɟɛɥɹɟɬɫɹ� ɞɥɹ� ɥɸɛɵɯ� ɦɢɧɟɪɚɥɨɜ, ɤɨɬɨɪɵɟ� ɨɛɪɚɡɭɸɬɫɹ� ɩɨɫɥɟ� ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɜɦɟɳɚɸɳɟɣ�ɩɨɪɨɞɵ, ɧɨ�ɧɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɢɥɢ�ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. 

ɉɫɟɜɞɨɦɨɪɮɢɡɦ (pseudos – ɮɚɥɶɲɢɜɵɣ, morphi – ɮɨɪɦɚ) – ɩɪɨɰɟɫɫ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

ɦɢɧɟɪɚɥɚ�ɜ�ɱɭɠɞɨɣ�ɟɦɭ�ɮɨɪɦɟ. ɇɚɛɥɸɞɚɟɬɫɹ, ɤɨɝɞɚ�ɦɢɧɟɪɚɥ�ɡɚɧɢɦɚɟɬ�ɦɟɫɬɨ�ɩɟɪɜɨɧɚɱɚɥɶɧɨ-

ɝɨ� ɤɪɢɫɬɚɥɥɚ� ɢɥɢ�ɨɪɝɚɧɢɡɦɚ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ�ɦɟɥɶɱɚɣɲɢɯ�ɞɟɬɚɥɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ�ɩɟɪɜɨɧɚɱɚɥɶ-

ɧɨɝɨ. Ɋɚɡɥɢɱɚɸɬ�ɩɫɟɜɞɨɦɨɪɮɢɡɦ�ɡɚɦɟɳɟɧɢɹ, ɜɵɩɨɥɧɟɧɢɹ�ɢ�ɢɡɦɟɧɟɧɢɹ. 
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Ⱦɢɚɝɟɧɟɬɢɱɟɫɤɢɦɢ� ɦɢɧɟɪɚɥɶɧɵɦɢ� ɨɛɪɚɡɨɜɚɧɶɹɦɢ� ɹɜɥɹɸɬɫɹ� ɦɚɪɤɚɡɢɬ, ɫɢɞɟɪɢɬ, ɮɨɫ-

ɮɨɪɢɬ, ɤɪɟɦɧɢɫɬɵɟ�ɢ�ɝɥɢɧɢɫɬɵɟ�ɦɢɧɟɪɚɥɵ. ȼ�ɨɛɥɨɦɨɱɧɵɯ, ɨɪɝɚɧɨɝɟɧɧɵɯ�ɢ�ɨɨɥɢɬɨɜɵɯ�ɤɚɪ-

ɛɨɧɚɬɧɵɯ�ɨɛɪɚɡɨɜɚɧɶɹɯ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɧɵɟ�ɦɢɧɟɪɚɥɵ�ɧɟɪɟɞɤɨ�ɜɵɩɨɥɧɹɸɬ�ɪɨɥɶ�ɰɟɦɟɧɬɚ. 

Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ�ɢ�ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ�ɫɨɫɬɚɜɧɵɯ�ɱɚɫɬɟɣ�ɨɫɚɞɤɚ� ɯɚɪɚɤɬɟɪɧɚ�ɞɥɹ 

ɯɟɦɨɝɟɧɧɵɯ� ɢ� ɤɨɥɥɨɢɞɚɥɶɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ, ɚ� ɬɚɤɠɟ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɦɢɧɟɪɚɥɶɧɵɯ� ɨɫɬɚɬɤɨɜ. 

Ɉɛɪɚɡɨɜɚɧɢɟ�ɤɨɧɤɪɟɰɢɣ, ɢɫɯɨɞɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ, ɞɥɹ�ɤɨɬɨɪɵɯ�ɛɨɥɶɲɟɣ�ɱɚɫɬɶɸ�ɹɜɥɹɸɬɫɹ�ɤɨɥ-

ɥɨɢɞɵ, ɨɛɵɱɧɨ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ�ɜɟɳɟɫɬɜɚ, ɭɦɟɧɶɲɟɧɢɟɦ� ɟɝɨ� ɭɞɟɥɶɧɨɣ�ɩɨ-

ɜɟɪɯɧɨɫɬɢ, ɚɞɫɨɪɛɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ, ɱɬɨ�ɜ�ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɩɪɢɞɚɟɬ�ɫɢɫɬɟɦɟ�ɛɨɥɶɲɭɸ�ɭɫ-

ɬɨɣɱɢɜɨɫɬɶ. 

Ʉɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɨɛɪɚɡɨɜɚɧɢɹ (ɤɚɥɶɰɢɬ, ɞɨɥɨɦɢɬ, ɫɭɥɶɮɚɬɵ, ɝɚɥɨɢɞɵ, ɝɢɩɫ� ɢ� ɞɪ.) ɜ 

ɫɬɚɞɢɢ�ɞɢɚɝɟɧɟɡɚ�ɦɨɝɭɬ�ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɨɜɵɜɚɸɬɫɹ. ɗɬɨɦɭ�ɫɩɨɫɨɛɫɬɜɭɸɬ:  

- ɛɟɫɩɨɪɹɞɨɱɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɨɬɞɟɥɶɧɵɯ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɢɧɞɢɜɢɞɭɭɦɨɜ 

- ɧɚɥɢɱɢɟ�ɞɟɮɟɤɬɨɜ�ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɪɟɲɟɬɤɚɯ 

- ɜɵɫɨɤɚɹ�ɩɨɜɟɪɯɧɨɫɬɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɫɨɟɞɢɧɟɧɢɣ (ɡɚ�ɫɱɟɬ�ɛɨɥɶɲɨɣ�ɞɢɫɩɟɪɫɧɨɫɬɢ). 

ɇɚɢɛɨɥɟɟ� ɢɧɬɟɧɫɢɜɧɨ� ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɨɜɵɜɚɸɬɫɹ� ɬɨɧɤɨɡɟɪɧɢɫɬɵɟ, ɨɞɧɨɪɨɞɧɵɟ (ɥɢɲɟɧɧɵɟ 

ɩɪɢɦɟɫɟɣ) ɨɫɚɞɤɢ. 

ɇɚ�ɬɟɱɟɧɢɟ�ɩɪɨɰɟɫɫɨɜ�ɞɢɚɝɟɧɟɡɚ�ɨɤɚɡɵɜɚɸɬ�ɜɥɢɹɧɢɟ�ɜɧɟɲɧɢɟ�ɮɚɤɬɨɪɵ: ɬɟɦɩɟɪɚɬɭɪɚ, 

ɞɚɜɥɟɧɢɟ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɢɯ� ɜɨɡɞɟɣɫɬɜɢɹ, ɫɤɨɪɨɫɬɶ� ɧɚɤɨɩɥɟɧɢɹ� ɨɫɚɞɤɚ� ɢ� ɟɝɨ� ɚɷɪɢɪɭɟ-

ɦɨɫɬɶ. Ɉɧɢ�ɫɩɨɫɨɛɧɵ�ɭɫɤɨɪɹɬɶ, ɡɚɦɟɞɥɹɬɶ�ɢɥɢ�ɞɚɠɟ�ɩɪɚɤɬɢɱɟɫɤɢ�ɨɫɬɚɧɚɜɥɢɜɚɬɶ�ɬɟɱɟɧɢɟ�ɞɢɚ-

ɝɟɧɟɬɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ. 

ɋɬɚɞɢɹ� ɞɢɚɝɟɧɟɡɚ� ɡɚɜɟɪɲɚɟɬɫɹ� ɩɪɟɜɪɚɳɟɧɢɟɦ� ɨɫɚɞɤɚ� ɜ� ɨɫɚɞɨɱɧɭɸ� ɝɨɪɧɭɸ� ɩɨɪɨɞɭ. 

ɉɨɫɤɨɥɶɤɭ�ɨɫɚɞɨɤ, ɩɨ�ɜɧɟɲɧɢɦ�ɩɪɢɡɧɚɤɚɦ, ɧɟ�ɜɫɟɝɞɚ�ɦɨɠɧɨ�ɨɬɥɢɱɢɬɶ�ɨɬ�ɩɨɪɨɞɵ, ɩɪɢɧɹɬɨ 

ɫɱɢɬɚɬɶ, ɱɬɨ�ɫɬɚɞɢɹ�ɞɢɚɝɟɧɟɡɚ� ɡɚɤɚɧɱɢɜɚɟɬɫɹ� ɫ�ɩɪɟɤɪɚɳɟɧɢɟɦ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɪɝɚ-

ɧɢɡɦɨɜ�ɢ�ɞɨɫɬɢɠɟɧɢɟɦ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ�ɜ�ɩɨɪɨɞɚɯ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɫɬɚ-

ɞɢɢ�ɞɢɚɝɟɧɟɡɚ�ɤɨɥɟɛɥɟɬɫɹ�ɜ�ɲɢɪɨɤɢɯ�ɩɪɟɞɟɥɚɯ�ɢ�ɦɨɠɟɬ�ɫɨɫɬɚɜɥɹɬɶ�ɞɟɫɹɬɤɢ�ɢ�ɞɚɠɟ�ɫɨɬɧɢ�ɬɵ-

ɫɹɱ�ɥɟɬ. 
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Ʌɟɤɰɢɹ 8. 

ɉɨɫɬɫɟɞɢɦɟɧɬɚɰɢɨɧɧɵɟ (ɜɬɨɪɢɱɧɵɟ) ɢɡɦɟɧɟɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ.  

ɋɬɚɞɢɹ�ɤɚɬɚɝɟɧɟɡɚ. 

 

Ɉɫɚɞɨɱɧɵɟ�ɩɨɪɨɞɵ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɞɢɚɝɟɧɟɬɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ, ɞɨɫɬɢ-

ɝɚɸɬ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ, ɧɨ�ɧɟ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɭɫɬɨɣɱɢɜɭɸ�ɫɢɫɬɟɦɭ. ɉɨɞ 

ɞɟɣɫɬɜɢɟɦ�ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ�ɢ� ɝɟɨɯɢɦɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɨɧɢ�ɩɪɟɨɛɪɚɡɭɸɬɫɹ, ɩɪɢɨɛɪɟɬɚɹ�ɧɨ-

ɜɵɟ�ɩɪɢɡɧɚɤɢ�ɢ� ɫɜɨɣɫɬɜɚ. ȼɫɟ�ɢɡɦɟɧɟɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ� ɭɠɟ� ɫɮɨɪɦɢɪɨɜɚɜɲɟɣɫɹ� ɩɨɪɨɞɟ, 

ɧɚɡɵɜɚɸɬɫɹ�ɜɬɨɪɢɱɧɵɦɢ�ɢɥɢ�ɩɨɫɬɞɢɚɝɟɧɟɬɢɱɟɫɤɢɦɢ. Ɉɧɢ�ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ�ɜ�ɞɜɟ�ɫɬɚɞɢɢ: ɤɚ-

ɬɚɝɟɧɟɡɚ� ɢ� ɦɟɬɚɝɟɧɟɡɚ. ɉɨɫɥɟ� ɢɯ� ɡɚɜɟɪɲɟɧɢɹ�ɩɨɪɨɞɵ�ɩɟɪɟɯɨɞɹɬ� ɜ� ɤɚɬɟɝɨɪɢɸ�ɦɟɬɚɦɨɪɮɢɱɟ-

ɫɤɢɯ. ȿɫɥɢ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɬɟɤɬɨɧɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɧɢ�ɛɭɞɭɬ�ɜɵɧɟɫɟɧɵ�ɜ�ɩɪɢɩɨɜɟɪɯɧɨɫɬ-

ɧɭɸ�ɡɨɧɭ, ɬɨ�ɜɫɬɭɩɹɬ�ɜ�ɩɪɨɰɟɫɫ�ɝɢɩɟɪɝɟɧɟɡɚ�ɢ�ɛɭɞɭɬ�ɩɨɞɜɟɪɝɚɬɶɫɹ�ɧɨɜɵɦ�ɢɡɦɟɧɟɧɢɹɦ�ɢ�ɪɚɡ-

ɪɭɲɟɧɢɸ. 

ɋɬɚɞɢɹ�ɤɚɬɚɝɟɧɟɡɚ. 

Ʉɚɬɚɝɟɧɟɡ – ɨɫɧɨɜɧɚɹ� ɫɬɚɞɢɹ� ɜ�ɠɢɡɧɢ�ɨɫɚɞɨɱɧɨɣ�ɩɨɪɨɞɵ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɟɟ� ɤɨ-

ɥɟɛɥɟɬɫɹ�ɜ�ɲɢɪɨɤɨɦ�ɞɢɚɩɚɡɨɧɟ�ɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɬɪɨɟɧɢɹ�ɬɟɪ-

ɪɢɬɨɪɢɢ. ɉɨɥɨɠɟɧɢɟ� ɜɟɪɯɧɟɣ� ɝɪɚɧɢɰɵ� ɫɨɜɩɚɞɚɟɬ� ɫ� ɧɢɠɧɟɣ� ɝɪɚɧɢɰɟɣ� ɞɢɚɝɟɧɟɡɚ. ɇɢɠɧɹɹ – 

ɭɫɥɨɜɧɨ� ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ� ɩɨɥɨɠɟɧɢɟɦ� ɢɡɨɬɟɪɦɵ 2000ɋ. ɉɨ� ɝɟɨɮɢɡɢɱɟɫɤɢɦ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ 

�ɩɪɢ� ɝɟɨɬɟɪɦɢɱɟɫɤɨɦ� ɝɪɚɞɢɟɧɬɟ 10/100ɦ) ɨɧɚ� ɞɨɫɬɢɝɚɟɬ 20ɤɦ. ȼ� ɬɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɞɚɜɥɟɧɢɟ 

ɞɨɫɬɢɝɚɟɬ 500Ɇɩɚ, ɚ�ɩɨɪɢɫɬɨɫɬɶ�ɩɨɧɢɠɚɟɬɫɹ�ɞɨ 1-2%. 

ȼɚɠɧɟɣɲɢɦɢ�ɞɜɢɠɭɳɢɦɢ�ɫɢɥɚɦɢ�ɤɚɬɚɝɟɧɟɡɚ�ɹɜɥɹɸɬɫɹ: ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ (ɥɢɬɨ-

ɫɬɚɬɢɱɟɫɤɨɟ, ɫɬɪɟɫɫɨɜɨɟ, ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ), ɪɚɫɬɜɨɪɢɦɵɟ�ɜ� ɜɨɞɟ�ɦɢɧɟɪɚɥɶɧɵɟ� ɢ� ɝɚɡɨɨɛɪɚɡ-

ɧɵɟ� ɜɟɳɟɫɬɜɚ, pH ɢ Eh ɩɨɞɡɟɦɧɵɯ� ɜɨɞ, ɟɫɬɟɫɬɜɟɧɧɚɹ� ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ, ɚ� ɬɚɤɠɟ� ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ�ɢɯ�ɜɨɡɞɟɣɫɬɜɢɹ. 

Ʉɚɬɚɝɟɧɟɬɢɱɟɫɤɢɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɨɬɪɚɠɚɸɬɫɹ� ɧɚ� ɢɡɦɟɧɟɧɢɢ� ɦɢɧɟɪɚɥɶɧɨɝɨ� ɫɨɫɬɚɜɚ, 

ɫɬɪɭɤɬɭɪɵ, ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜɚɯ (ɯɢɦɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɜɟɪɞɨɫɬɢ, ɩɥɚɫɬɢɱɧɨ-

ɫɬɢ, ɩɨɪɢɫɬɨɫɬɢ, ɩɪɨɧɢɰɚɟɦɨɫɬɢ�ɢ� ɬ�ɞ.), ɤɨɬɨɪɵɟ�ɩɪɨɢɫɯɨɞɹɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɞɚɥɶɧɟɣɲɟɝɨ�ɭɩ-

ɥɨɬɧɟɧɢɹ�ɢ�ɨɬɠɚɬɢɹ�ɜɨɞɵ, ɪɚɫɬɜɨɪɟɧɢɹ�ɧɟɭɫɬɨɣɱɢɜɵɯ�ɫɨɟɞɢɧɟɧɢɣ, ɦɢɧɟɪɚɥɶɧɨɝɨ�ɧɨɜɨɨɛɪɚ-

ɡɨɜɚɧɢɹ�ɢ�ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɜɟɳɟɫɬɜɚ. 

ɍɩɥɨɬɧɟɧɢɟ�ɩɨɪɨɞ.�ɇɚ�ɧɚɱɚɥɶɧɨɦ�ɷɬɚɩɟ�ɤɚɬɚɝɟɧɟɡɚ�ɭɩɥɨɬɧɟɧɢɟ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɟɡɭɥɶ-

ɬɚɬɟ� ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ�ɱɚɫɬɢɰ, ɛɨɥɟɟ�ɩɥɨɬɧɨɣ�ɢɯ� ɭɩɚɤɨɜɤɢ�ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�ɥɢɬɨɫɬɚɬɢɱɟɫɤɨɝɨ 

�ɝɨɪɧɨɝɨ) ɞɚɜɥɟɧɢɹ. Ⱦɚɥɶɧɟɣɲɟɟ� ɭɩɥɨɬɧɟɧɢɟ� ɩɪɨɢɫɯɨɞɢɬ� ɩɨ� ɩɪɢɧɰɢɩɭ� Ɋɢɤɤɟ – ɦɢɧɟɪɚɥɵ, 

ɫɥɚɝɚɸɳɢɟ� ɝɨɪɧɵɟ� ɩɨɪɨɞɵ, ɪɚɫɬɜɨɪɹɸɬɫɹ� ɜ� ɬɨɱɤɚɯ� ɤɚɫɚɧɢɹ� ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ� ɜ� ɧɚɩɪɚɜɥɟɧɢɢ 
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ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɢ�ɜɧɨɜɶ�ɤɪɢɫɬɚɥɥɢɡɭɸɬɫɹ�ɜ�ɫɨɫɟɞɧɢɯ�ɩɭɫɬɨɬɚɯ�ɜ�ɦɟɫɬɚɯ�ɦɢɧɢɦɚɥɶ-

ɧɨɝɨ�ɞɚɜɥɟɧɢɹ. 

ɋɬɟɩɟɧɶ�ɭɩɥɨɬɧɟɧɢɹ�ɩɨɪɨɞɵ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɩɨɪɨɞ�ɜ�ɲɥɢɮɚɯ. Ʉɨɷɮ-

ɮɢɰɢɟɧɬ� ɭɩɥɨɬɧɟɧɢɹ (Ʉį) ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɛɟɡɪɚɡɦɟɪɧɭɸ� ɜɟɥɢɱɢɧɭ, ɩɨɤɚɡɵɜɚɸɳɭɸ� ɜɨ 

ɫɤɨɥɶɤɨ�ɪɚɡ�ɩɥɨɬɧɨɫɬɶ�ɩɨɪɨɞɵ (įɩ) ɦɟɧɶɲɟ�ɩɥɨɬɧɨɫɬɢ�ɫɥɚɝɚɸɳɟɣ�ɟɟ�ɬɜɟɪɞɨɣ�ɮɚɡɵ (įɬ). ɉɨ 

ɦɟɪɟ�ɭɩɥɨɬɧɟɧɢɹ įɩ�ĺ įɬ�Ʉɨɷɮɮɢɰɢɟɧɬ�ɭɩɥɨɬɧɟɧɢɹ�ɫɜɹɡɚɧ�ɫ�ɜɟɥɢɱɢɧɨɣ�ɩɨɪɢɫɬɨɫɬɢ (Ʉɩ): K= 

1-Ʉɩ. Ƚɥɢɧɢɫɬɵɟ�ɩɨɪɨɞɵ�ɭɩɥɨɬɧɹɸɬɫɹ�ɞɨ�ɜɟɥɢɱɢɧɵ�Ʉ= 0,85-0,9%, ɚ� ɡɚɬɟɦ�ɩɪɟɜɪɚɳɚɸɬɫɹ�ɜ 

ɚɪɝɢɥɢɬɵ. Ȼɵɫɬɪɟɟ�ɜɫɟɝɨ�ɭɩɥɨɬɧɹɸɬɫɹ�ɢɡɜɟɫɬɧɹɤɢ (0,90 – 0,97) ɧɚ�ɝɥɭɛɢɧɚɯ 1800-2000ɦ. 

ɍɩɥɨɬɧɟɧɢɟ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɜɵɲɟɧɢɸ�ɢɯ�ɩɥɨɬɧɨɫɬɢ�ɡɚ�ɫɱɟɬ�ɭɦɟɧɶɲɟɧɢɹ 

ɩɨɪɢɫɬɨɫɬɢ. ɉɪɨɰɟɫɫ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟɦ�ɨɛɴɟɦɧɨɝɨ�ɜɟɫɚ, ɭɦɟɧɶɲɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ 

ɮɢɥɶɬɪɚɰɢɢ�ɜɨɞ, ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɜɨɞɨɩɨɝɥɚɳɟɧɢɸ�ɢ�ɬ�ɞ. 

Ɉɬɠɚɬɢɟ�ɜɨɞɵ�ɩɪɨɢɫɯɨɞɢɬ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɣ�ɫɬɚɞɢɢ�ɤɚɬɚɝɟɧɟɡɚ. ɉɨ�ɮɨɪɦɟ�ɫɜɹɡɢ�ɫ 

ɬɜɟɪɞɨɣ�ɮɚɡɨɣ�ɩɨɪɨɞɵ, ɜɨɞɵ�ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɫɜɨɛɨɞɧɭɸ (ɝɪɚɜɢɬɚɰɢɨɧɧɭɸ), ɤɚɩɢɥɥɹɪɧɭɸ 

ɢ�ɫɜɹɡɚɧɧɭɸ (ɮɢɡɢɱɟɫɤɢ�ɢɥɢ�ɯɢɦɢɱɟɫɤɢ). ɋɜɨɛɨɞɧɚɹ�ɜɨɞɚ�ɜ�ɩɨɪɨɞɚɯ�ɩɟɪɟɦɟɳɚɟɬɫɹ�ɩɨɞ�ɞɟɣ-

ɫɬɜɢɟɦ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɢɥɢ�ɩɥɚɫɬɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ, ɤɚɩɢɥɥɹɪɧɚɹ – ɤɪɨɦɟ�ɬɨɝɨ, ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɤɚ-

ɩɢɥɥɹɪɧɵɯ�ɫɢɥ, ɚ�ɫɜɹɡɚɧɧɚɹ – ɧɟ�ɩɟɪɟɦɟɳɚɟɬɫɹ. ɉɪɢ�ɭɩɥɨɬɧɟɧɢɢ�ɬɟɪɹɟɬɫɹ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬ-

ɜɨ�ɜɨɞɵ. ɇɚɩɪɢɦɟɪ, ɞɟɜɨɧɫɤɢɣ�ɩɟɫɱɚɧɢɤ�ɬɟɪɹɟɬ�ɜɨɞɭ�ɫ 35 ɞɨ 5%. Ɉɫɜɨɛɨɠɞɚɸɳɚɹɫɹ�ɜɨɞɚ�ɜ 

ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ�ɢ�ɞɚɜɥɟɧɢɢ�ɢɝɪɚɟɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɪɚɫɬɜɨɪɟɧɢɢ�ɢ�ɩɟɪɟɪɚɫɩɪɟ-

ɞɟɥɟɧɢɢ�ɜɟɳɟɫɬɜɚ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

Ɋɚɫɬɜɨɪɟɧɢɟ�ɫɨɫɬɚɜɧɵɯ�ɱɚɫɬɟɣ�ɩɨɪɨɞɵ. ɂɡɦɟɧɟɧɢɟ�ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ�ɢ�ɝɟɨɯɢɦɢɱɟ-

ɫɤɢɯ�ɭɫɥɨɜɢɣ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɧɚɪɭɲɟɧɢɟɦ�ɪɚɜɧɨɜɟɫɢɹ�ɦɟɠɞɭ�ɬɜɟɪɞɨɣ (ɦɢɧɟɪɚɥɶɧɨɣ�ɢ�ɨɪɝɚ-

ɧɢɱɟɫɤɨɣ), ɠɢɞɤɨɣ�ɢ�ɝɚɡɨɨɛɪɚɡɧɨɣ�ɮɚɡɚɦɢ. ɗɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɚɫɬɜɨɪɟɧɢɸ�ɢɯ�ɜ�ɩɨɞɡɟɦɧɵɯ�ɜɨ-

ɞɚɯ, ɧɟɮɬɹɯ, ɤɨɧɞɟɧɫɚɬɟ. ɋɥɟɞɫɬɜɢɟ – ɨɛɪɚɡɨɜɚɧɢɟ� ɜ� ɩɨɪɨɞɚɯ� ɤɚɜɟɪɧ, ɪɚɫɲɢɪɟɧɢɟ� ɬɪɟɳɢɧ, 

ɩɨɜɵɲɟɧɢɟ�ɦɢɧɟɪɚɥɢɡɚɰɢɢ�ɩɨɞɡɟɦɧɵɯ�ɜɨɞ�ɞɨ 20-30ɝ/100ɝ� ɪɚɫɬɜɨɪɚ, ɚ� ɬɚɤɠɟ�ɩɪɢɫɭɬɫɬɜɢɟ� ɜ 

ɠɢɞɤɨɫɬɹɯ�ɲɢɪɨɤɨɝɨ�ɚɫɫɨɪɬɢɦɟɧɬɚ�ɯɢɦɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ�ɢ�ɦɢɧɟɪɚɥɨ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɫɨɟɞɢ-

ɧɟɧɢɣ. 

Ɋɚɫɬɜɨɪɢɦɨɫɬɶ�ɦɢɧɟɪɚɥɨɜ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɬɟɦɩɟɪɚɬɭɪɨɣ, ɞɚɜɥɟɧɢɟɦ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ 

ɫɩɨɫɨɛɧɨɫɬɹɦɢ�ɩɨɪɨɞ, ɚ�ɬɚɤɠɟ�ɫɜɨɣɫɬɜɚɦɢ�ɫɚɦɢɯ�ɪɚɫɬɜɨɪɢɬɟɥɟɣ – ɢɯ�ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ, ɫɨɥɟ-

ɜɵɦ�ɫɨɫɬɚɜɨɦ, pH, Eh, ɫɨɫɬɚɜɨɦ�ɢ�ɤɨɥɢɱɟɫɬɜɨɦ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɝɚɡɨɜ�ɢ�ɞɪ. Ƚɚɥɨɢɞɵ, ɫɭɥɶɮɚɬɵ 

ɢ�ɤɚɪɛɨɧɚɬɵ�ɫɨɫɬɚɜɥɹɸɬ�ɨɫɧɨɜɭ�ɫɨɥɟɜɨɣ�ɱɚɫɬɢ�ɩɨɞɡɟɦɧɵɯ�ɜɨɞ. Ʉɪɨɦɟ�ɬɨɝɨ�ɜɨ�ɮɥɸɢɞɚɯ�ɩɪɢ-

ɫɭɬɫɬɜɭɸɬ Si, Sr, Al, Fe, Mn, ɦɚɤɪɨɷɥɟɦɟɧɬɵ V, Ni, Co, Mo, Cu ɢ�ɞɪ. 

Ɂɧɚɱɢɬɟɥɶɧɭɸ�ɪɨɥɶ�ɢɝɪɚɸɬ�ɨɪɝɚɧɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ – ɛɢɬɭɦɨɢɞɵ�ɢ�ɝɭɦɢɧɨɜɵɟ�ɤɢ-

ɫɥɨɬɵ. ɇɚ�ɤɨɧɬɚɤɬɟ�ɫ�ɜɨɞɨɣ�ɧɟɮɬɶ�ɨɤɢɫɥɹɟɬɫɹ�ɢ�ɱɚɫɬɢɱɧɨ�ɪɚɡɥɚɝɚɟɬɫɹ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɭɝɥɟɤɢ-
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ɫɥɨɬɵ, ɜɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɜɨɞɵ�ɫɬɚɧɨɜɹɬɫɹ�ɛɨɥɟɟ�ɚɝɪɟɫɫɢɜɧɵɦɢ�ɤ�ɤɚɪɛɨɧɚɬɚɦ, ɤɜɚɪɰɭ�ɢ�ɞɪɭɝɢɦ 

ɦɢɧɟɪɚɥɚɦ. ɗɬɨ� ɩɪɢɜɨɞɢɬ� ɤ�ɧɚɪɭɲɟɧɢɸ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ�ɢ�ɜɥɟɱɟɬ� ɡɚ� ɫɨɛɨɣ 

ɪɚɫɬɜɨɪɟɧɢɟ�ɦɢɧɟɪɚɥɨɜ, ɢɯ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟ�ɢɥɢ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ. 

Ɇɢɧɟɪɚɥɶɧɵɟ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�ɧɚ�ɫɬɚɞɢɢ�ɤɚɬɚɝɟɧɟɡɚ�ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ. Ɉɛ-

ɪɚɳɚɸɬɫɹ� ɡɚ� ɫɱɟɬ� ɜɟɳɟɫɬɜ, ɪɚɫɬɜɨɪɟɧɧɵɯ�ɜ� ɩɨɞɡɟɦɧɵɯ�ɜɨɞɚɯ�ɢ� ɝɚɡɨɨɛɪɚɡɧɵɯ�ɜɟɳɟɫɬɜ, ɪɚɫ-

ɬɜɨɪɟɧɧɵɯ�ɜ�ɩɭɫɬɨɬɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɩɨɪɨɞ. ȼɬɨɪɢɱɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɱɚɳɟ�ɜɫɟɝɨ�ɩɪɟɞɫɬɚɜɥɟ-

ɧɵ� ɩɨɪɨɞɨɨɛɪɚɡɭɸɳɢɦɢ�ɦɢɧɟɪɚɥɚɦɢ – ɤɜɚɪɰɟɦ, ɤɚɥɶɰɢɬɨɦ, ɞɨɥɨɦɢɬɨɦ, ɩɨɥɟɜɵɦ�ɲɩɚɬɨɦ, 

ɤɢɫɥɵɦɢ�ɩɥɚɝɢɨɤɥɚɡɚɦɢ, ɯɚɥɰɟɞɨɧɨɦ (ɜ�ɧɟɣɬɪɚɥɶɧɨɣ�ɢɥɢ�ɫɥɚɛɨɤɢɫɥɨɣ�ɫɪɟɞɟ), ɭɞɥɢɧɟɧɧɵɦɢ 

ɩɥɚɫɬɢɧɱɚɬɵɦɢ� ɝɢɞɪɨɫɥɸɞɚɦɢ, ɩɚɱɤɚɦɢ� ɤɚɨɥɢɧɢɬɚ, ɬɚɛɥɢɱɤɚɦɢ� ɯɥɨɪɢɬɚ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɨɛɭɝɥɟɧɧɵɯ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ, ɛɢɬɭɦɨɜ�ɫ�ɩɥɚɫɬɨɜɵɦɢ�ɜɨɞɚɦɢ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ 

ɫɭɥɶɮɢɞɨɜ�ɠɟɥɟɡɚ�ɢ�ɞɪɭɝɢɯ�ɦɟɬɚɥɥɨɜ. Ȼɨɝɚɬɵɟ�ɤɢɫɥɨɪɨɞɨɦ�ɜɨɞɵ, ɩɪɢ�ɤɨɧɬɚɤɬɟ�ɫ�ɫɭɥɶɮɢɞɚɦɢ, 

ɨɛɪɚɡɭɸɬ�ɝɢɞɪɨɨɤɢɫɥɵ�ɠɟɥɟɡɚ�ɢ�ɬ�ɞ. ɇɨɜɨɨɛɪɚɡɨɜɚɧɧɵɟ�ɦɢɧɟɪɚɥɵ�ɡɚɩɨɥɧɹɸɬ�ɬɪɟɳɢɧɵ, ɩɨ-

ɪɵ, ɤɚɜɟɪɧɵ, ɜɵɞɟɥɹɸɬɫɹ�ɜ�ɜɢɞɟ�ɤɚɟɦɨɤ�ɪɟɝɟɧɟɪɚɰɢɢ. 

ɉɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɜɟɳɟɫɬɜɚ. Ɉɧɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ� ɤɪɢɫɬɚɥɥɢɱɟ-

ɫɤɢɯ�ɡɟɪɟɧ�ɛɟɡ�ɢɡɦɟɧɟɧɢɹ�ɢɯ�ɫɨɫɬɚɜɚ�ɢ�ɫɬɪɭɤɬɭɪɵ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ�ɪɟɲɟɬɤɢ, ɚ�ɫɜɨɞɢɬɫɹ�ɤ�ɭɤ-

ɪɭɩɧɟɧɢɸ�ɤɪɢɫɬɚɥɥɨɜ�ɡɚ�ɫɱɟɬ�ɫɦɟɲɟɧɢɹ�ɧɟɫɤɨɥɶɤɢɯ�ɡɟɪɟɧ, ɢɡɦɟɧɟɧɢɸ�ɢɯ�ɮɨɪɦɵ, ɩɪɢɫɩɨɫɨɛ-

ɥɟɧɢɸ�ɤ�ɩɨɜɟɪɯɧɨɫɬɹɦ�ɫɨɫɟɞɧɢɯ�ɦɢɧɟɪɚɥɨɜ, ɨɫɜɨɛɨɠɞɟɧɢɸ�ɨɬ�ɩɪɢɦɟɫɟɣ. ɉɟɪɟɤɪɢɫɬɚɥɥɢɡɚ-

ɰɢɹ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɭɦɟɧɶɲɟɧɢɟɦ�ɨɛɴɟɦɚ�ɩɨɪɨɞɵ, ɟɟ�ɞɚɥɶɧɟɣɲɢɦ�ɭɩɥɨɬɧɟɧɢɟɦ�ɢ�ɭɜɟɥɢɱɟ-

ɧɢɟɦ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɫɢɫɬɟɦɵ�ɜ�ɧɨɜɵɯ�ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɦ�ɢ�ɝɟɨɯɢɦɢɱɟɫɤɢɦ�ɭɫɥɨɜɢɹɦ. 

ɉɪɨɰɟɫɫ� ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɧɚɢɛɨɥɟɟ� ɯɚɪɚɤɬɟɪɟɧ� ɞɥɹ� ɯɟɦɨɝɟɧɧɵɯ� ɢ� ɨɪɝɚɧɨɝɟɧɧɵɯ 

ɨɛɪɚɡɨɜɚɧɢɣ. Ⱥɦɨɪɮɧɵɟ�ɜɟɳɟɫɬɜɚ�ɦɨɝɭɬ�ɩɨɞɜɟɪɝɚɬɶɫɹ�ɞɟɜɢɬɪɢɮɢɤɚɰɢɢ (ɪɚɫɤɪɢɫɬɚɥɥɢɡɚɰɢɢ) 

– ɩɟɪɟɯɨɞɭ�ɜ�ɛɨɥɟɟ�ɩɥɨɬɧɨɟ�ɫɨɫɬɨɹɧɢɟ, ɱɬɨ�ɧɚɢɛɨɥɟɟ�ɯɚɪɚɤɬɟɪɧɨ�ɞɥɹ�ɨɩɚɥɨɜɵɯ�ɢ�ɮɨɫɮɚɬɧɵɯ 

ɨɛɪɚɡɨɜɚɧɢɣ, ɨɛɥɨɦɤɨɜ�ɷɮɮɭɡɢɜɧɵɯ�ɩɨɪɨɞ. 

ɉɪɨɰɟɫɫɵ�ɤɚɬɚɝɟɧɟɡɚ�ɩɨ�ɫɜɨɟɣ�ɩɪɢɪɨɞɟ�ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ – ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɢ�ɮɢ-

ɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ. Ɋɨɥɶ�ɠɢɜɨɝɨ�ɜɟɳɟɫɬɜɚ (ɛɚɤɬɟɪɢɣ) ɧɟɫɭɳɟɫɬɜɟɧɧɚ. ɂɫɤɥɸɱɟɧɢɟ�ɫɨɫɬɚɜɥɹɸɬ 

ɧɟɮɬɹɧɵɟ� ɬɨɥɳɢ, ɝɞɟ�ɩɪɢ�ɩɨɦɨɳɢ�ɫɭɥɶɮɚɬɪɟɞɭɰɢɪɭɸɳɢɯ�ɛɚɤɬɟɪɢɣ�ɩɪɨɢɫɯɨɞɢɬ� ɜɨɫɫɬɚɧɨɜ-

ɥɟɧɢɟ�ɫɭɥɶɮɚɬɨɜ. 

ɉɨɪɨɞɵ, ɩɪɨɲɟɞɲɢɟ� ɫɬɚɞɢɸ� ɝɥɭɛɢɧɧɨɝɨ� ɤɚɬɚɝɟɧɟɡɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɫɢɥɶɧɵɦ� ɭɩ-

ɥɨɬɧɟɧɢɟɦ, ɮɢɡɢɱɟɫɤɢɟ�ɩɪɢɡɧɚɤɢ�ɥɢɬɨɥɨɝɢɱɟɫɤɢ�ɪɚɡɧɵɯ�ɩɨɪɨɞ�ɨɬɥɢɱɚɸɬɫɹ�ɦɟɧɶɲɟ, ɱɟɦ�ɩɪɢ 

ɧɚɱɚɥɶɧɨɦ�ɤɚɬɚɝɟɧɟɡɟ. Ƚɥɢɧɢɫɬɵɟ�ɩɨɪɨɞɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɚɪɝɢɥɢɬɨɦ - ɯɪɭɩɤɢɦ, ɧɟ�ɪɚɡɦɨɤɚɸ-

ɳɢɦɢ�ɜ�ɜɨɞɟ�ɨɛɪɚɡɨɜɚɧɢɟɦ. Ɋɨɥɶ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ�ɭɦɟɧɶɲɚɟɬɫɹ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ – ɤɚɨɥɢɧɢɬɚ 

(3200ɦ), ɩɨɹɜɥɹɸɬɫɹ�ɫɦɟɲɚɧɧɨ�ɫɥɨɣɧɵɟ�ɝɥɢɧɢɫɬɵɟ�ɦɢɧɟɪɚɥɵ, ɝɢɞɪɨɫɥɸɞɚ, ɯɥɨɪɢɬ (~7000ɦ). 

ɉɟɫɤɢ, ɫɥɚɛɨ�ɭɩɥɨɬɧɟɧɧɵɟ�ɩɟɫɱɚɧɢɤɢ, ɚɥɟɜɪɨɥɢɬɵ�ɩɪɢɨɛɪɟɬɚɸɬ�ɜɵɫɨɤɭɸ�ɩɪɨɱɧɨɫɬɶ; ɦɟɥ�ɡɚ-
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ɦɟɳɚɟɬɫɹ� ɢɡɜɟɫɬɧɹɤɚɦɢ, ɚ� ɫɬɪɭɤɬɭɪɚ�ɩɨɫɥɟɞɧɢɯ�ɢɡɦɟɧɹɟɬɫɹ� ɜ� ɧɚɩɪɚɜɥɟɧɢɢ� ɭɤɪɭɩɧɟɧɢɹ� ɡɟɪ-

ɧɢɫɬɨɫɬɢ, ɫɬɟɩɟɧɶ� ɭɩɥɨɬɧɟɧɢɹ� ɪɚɡɧɵɯ� ɢɡɜɟɫɬɧɹɤɨɜ� ɫɛɥɢɠɚɟɬɫɹ; ɭɝɥɢ� ɩɪɟɜɪɚɳɚɸɬɫɹ� ɜ� ɫɩɟ-

ɤɚɸɳɢɟɫɹ�ɭɝɥɢ (ɤɨɤɫɨɜɵɟ). 

Ɋɚɡɥɢɱɢɹ�ɜ� ɫɬɟɩɟɧɢ�ɢɡɦɟɧɟɧɢɹ�ɩɨɪɨɞ�ɧɚ� ɫɬɚɞɢɢ� ɤɚɬɚɝɟɧɟɡɚ�ɜɵɡɵɜɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɜɵɞɟɥɟɧɢɹ�ɛɨɥɟɟ�ɦɟɥɤɢɯ�ɤɚɬɟɝɨɪɢɣ�ɫɬɚɞɢɢ – ɩɨɞɫɬɚɞɢɢ. ȼ�ɧɚɭɱɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ�ɤɚɬɚɝɟɧɟɡ�ɞɟ-

ɥɢɬɫɹ� ɧɚ 2 ɢɥɢ 3 ɩɨɞɫɬɚɞɢɢ. ɉɪɢ�ɞɜɭɯɱɥɟɧɧɨɦ� ɞɟɥɟɧɢɢ� ɪɚɡɥɢɱɚɸɬ�ɧɚɱɚɥɶɧɵɣ� ɢ� ɤɨɧɟɱɧɵɣ 

�ɝɥɭɛɢɧɧɵɣ) ɤɚɬɚɝɟɧɟɡ. Ƚɪɚɧɢɰɚ�ɦɟɠɞɭ�ɩɨɞɫɬɚɞɢɹɦɢ�ɩɪɨɜɨɞɢɬɫɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɬɟɦɩɟɪɚɬɭɪ 90-

1200ɋ�ɩɪɢ� ɝɨɪɧɨɦ� ɞɚɜɥɟɧɢɢ� ɜ 100Ɇɩɚ� ɢ�ɩɨɧɢɠɟɧɢɢ� ɩɨɪɢɫɬɨɫɬɢ� ɞɨ 15%. Ɍɚɤɢɟ� ɭɫɥɨɜɢɹ, ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ, ɧɚɛɥɸɞɚɸɬɫɹ�ɧɚ�ɝɥɭɛɢɧɟ 2,5-5ɤɦ. ɉɪɢ�ɬɪɟɯɱɥɟɧɧɨɦ�ɞɟɥɟɧɢɢ�ɪɚɡɥɢɱɚ-

ɸɬ�ɩɪɨɬɨɤɚɬɚɝɟɧɟɡ (ɧɚɱɚɥɶɧɵɣ), ɦɟɡɨɤɚɬɚɝɟɧɟɡ (ɫɪɟɞɧɢɣ) ɢ�ɚɩɨɤɚɬɚɝɟɧɟɡ (ɤɨɧɟɱɧɵɣ), ɩɪɢɱɟɦ 

ɩɨɫɥɟɞɧɢɣ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɫɬɚɞɢɢ�ɦɟɬɚɝɟɧɟɡɚ. Ɉɫɧɨɜɚɧɢɟɦ�ɞɥɹ�ɪɚɡɞɟɥɟɧɢɹ�ɧɚ 

ɩɨɞɫɬɚɞɢɢ�ɫɥɭɠɢɬ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɜɟɳɟɫɬɜɚ. Ƚɪɚɧɢɰɟɣ�ɦɟɠɞɭ�ɩɟɪɜɵɦɢ�ɞɜɭɦɹ 

ɩɨɞɫɬɚɞɢɹɦɢ�ɹɜɥɹɟɬɫɹ�ɡɨɧɚ, ɝɞɟ�ɜ�ɭɝɥɹɯ�ɢɫɱɟɡɚɸɬ�ɝɭɦɢɧɨɜɵɟ�ɤɢɫɥɨɬɵ, ɚ�ɫɨɞɟɪɠɚɧɢɟ�ɭɝɥɟɪɨɞɚ 

ɞɨɫɬɢɝɚɟɬ 75%. Ƚɥɭɛɢɧɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɝɪɚɧɢɰɵ – 1-3ɤɦ. ɇɢɠɧɹɹ�ɝɪɚɧɢɰɚ�ɦɟɡɨɤɚɬɚɝɟɧɟɡɚ�ɧɚ-

ɦɟɱɟɧɚ�ɜ�ɞɢɚɩɚɡɨɧɟ 1-7,5ɤɦ�ɢ�ɜɵɞɟɥɹɟɬɫɹ�ɩɨ�ɞɨɫɬɢɠɟɧɢɢ�ɫɨɞɟɪɠɚɧɢɹ�ɭɝɥɟɪɨɞɚ�ɜ�ɨɪɝɚɧɢɱɟ-

ɫɤɨɦ�ɜɟɳɟɫɬɜɟ – 90%. ɇɢɠɧɹɹ�ɝɪɚɧɢɰɚ�ɚɩɨɤɚɬɚɝɟɧɟɡɚ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɩɟɪɟɯɨɞɭ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɜɟɳɟɫɬɜɚ� ɜ� ɝɪɚɮɢɬ. ȿɟ� ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ� ɝɥɭɛɢɧɧɨɟ� ɩɨɥɨɠɟɧɢɟ ~ 2,5-15ɤɦ. Ɉɞɧɚɤɨ� ɬɪɭɞɧɨ 

ɨɩɪɟɞɟɥɢɬɶ� ɬɨɱɧɨɟ� ɩɨɥɨɠɟɧɢɟ� ɝɪɚɧɢɰ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜ� ɝɟɨɥɨɝɢɱɟɫɤɨɦ� ɩɪɨ-

ɲɥɨɦ, ɩɨɷɬɨɦɭ�ɢ�ɞɚɸɬɫɹ�ɬɚɤɢɟ�ɪɚɡɛɟɠɤɢ. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


Ʌɟɤɰɢɹ 9. 

ɋɬɚɞɢɹ�ɦɟɬɚɝɟɧɟɡɚ. 

 

Ɇɟɬɚɝɟɧɟɡ – ɡɚɜɟɪɲɚɸɳɢɣ�ɷɬɚɩ�ɜ�ɠɢɡɧɢ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɩɪɢ�ɢɯ�ɩɨɝɪɭɠɟɧɢɢ�ɢ�ɩɟɪɟ-

ɯɨɞɧɵɣ�ɦɟɠɞɭ�ɫɬɚɞɢɹɦɢ�ɤɚɬɚɝɟɧɟɡɚ (ɩɪɢ�ɞɜɭɱɥɟɧɧɨɦ�ɪɚɡɞɟɥɟɧɢɢ) ɢ�ɦɟɬɚɦɨɪɮɢɡɦɚ. ɋɨɝɥɚɫɧɨ 

ɨɩɪɟɞɟɥɟɧɢɸ� ɇ�ȼ. Ʌɨɝɜɢɧɟɧɤɨ – ɷɬɨ� ɫɬɚɞɢɹ� ɝɥɭɛɨɤɨɝɨ� ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɫɬɪɭɤɬɭɪɧɨɝɨ 

ɢɡɦɟɧɟɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɜ�ɧɢɠɧɟɣ�ɱɚɫɬɢ�ɫɬɪɚɬɨɫɮɟɪɵ, ɩɪɨɢɫɯɨɞɹɳɟɝɨ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ, 

ɩɨɞ� ɜɥɢɹɧɢɟɦ�ɩɨɜɵɲɟɧɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ�ɜ� ɭɫɥɨɜɢɹɯ�ɩɨɜɵɲɟɧɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɢ�ɩɪɢɫɭɬɫɬɜɢɹ 

ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ�ɪɚɫɬɜɨɪɨɜ. ɇɚ�ɨɛɳɢɣ�ɯɨɞ�ɩɪɨɰɟɫɫɨɜ�ɦɟɬɚɝɟɧɟɡɚ�ɧɚɤɥɚɞɵɜɚɸɬ�ɫɜɨɣ�ɨɬɩɟ-

ɱɚɬɨɤ�ɝɚɡɵ, pH ɢ Eh ɮɥɸɢɞɨɜ. ɉɨɷɬɨɦɭ�ɞɜɢɠɭɳɢɟ�ɫɢɥɵ�ɦɟɬɚɝɟɧɟɡɚ�ɬɟ�ɠɟ, ɱɬɨ�ɢ�ɩɪɢ�ɤɚɬɚɝɟɧɟ-

ɡɟ. 

ɋɱɢɬɚɸɬ, ɱɬɨ� ɦɟɬɚɝɟɧɟɡ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɬɟɦɩɟɪɚɬɭɪ 200-3000ɋ. Ƚɟɨɬɟɪ-

ɦɢɱɟɫɤɢɣ�ɝɪɚɞɢɟɧɬ�ɜɚɪɶɢɪɭɟɬɫɹ�ɜ�ɲɢɪɨɤɢɯ�ɩɪɟɞɟɥɚɯ, ɬɚɤɠɟ�ɤɚɤ�ɢ�ɝɥɭɛɢɧɚ�ɡɚɥɟɝɚɧɢɹ�ɩɨɪɨɞ�ɢ 

ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ� ɢɫɩɵɬɵɜɚɸɬ� ɩɨɪɨɞɵ. ɉɪɢ� ɝɟɨɬɟɪɦɢɱɟɫɤɨɦ� ɝɪɚɞɢɟɧɬɟ 30ɋ/100ɦ, ɝɥɭɛɢɧɚ 

ɡɚɥɟɝɚɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɬɨɥɳ�ɞɨɥɠɧɚ�ɫɨɫɬɚɜɥɹɬɶ 7-10ɤɦ, ɚ�ɞɚɜɥɟɧɢɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ 180-200Ɇɩɚ. 

ȼ�ɩɪɟɞɟɥɚɯ�ɜɩɚɞɢɧ�ɷɬɢ�ɰɢɮɪɵ�ɫɭɳɟɫɬɜɟɧɧɨ�ɜɨɡɪɚɫɬɚɸɬ. 

ɂɫɯɨɞɹ�ɢɡ�ɬɟɨɪɟɬɢɱɟɫɤɢɯ�ɩɪɟɞɩɨɫɵɥɨɤ�ɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɞɚɧɧɵɯ�ɩɪɢɪɨɞɧɚɹ�ɜɨɞɚ 

ɞɨɥɠɧɚ�ɢɦɟɬɶ�ɤɢɫɥɭɸ�ɪɟɚɤɰɢɸ�ɢ�ɫɨɞɟɪɠɚɬɶ�ɦɧɨɝɨ�ɪɚɫɬɜɨɪɢɦɵɯ�ɫɨɥɟɣ�ɢ�ɝɚɡɨɜ. ɏɚɪɚɤɬɟɪɧɨɣ 

ɨɫɨɛɟɧɧɨɫɬɶɸ�ɩɨɪɨɞ�ɹɜɥɹɟɬɫɹ�ɜɵɫɨɤɚɹ�ɫɬɟɩɟɧɶ�ɭɩɥɨɬɧɟɧɢɹ, ɦɢɧɢɦɚɥɶɧɚɹ�ɩɨɪɢɫɬɨɫɬɶ (2-4%), 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɞɨ�ɫɨɫɬɨɹɧɢɹ�ɝɪɚɮɢɬɚ. ɉɟɪɟɦɟɳɟɧɢɟ�ɮɥɸɢɞɨɜ�ɫɬɚɧɨ-

ɜɢɬɫɹ�ɜɨɡɦɨɠɧɵɦ�ɬɨɥɶɤɨ�ɩɨ�ɬɪɟɳɢɧɚɦ�ɢɥɢ�ɩɭɬɟɦ�ɞɢɮɮɭɡɢɢ (ɩɪɨɧɢɤɧɨɜɟɧɢɟɦ�ɦɨɥɟɤɭɥ�ɜ�ɪɟ-

ɡɭɥɶɬɚɬɟ�ɬɟɫɧɨɝɨ�ɫɠɚɬɢɹ�ɞɜɭɯ�ɪɚɡɧɵɯ�ɦɢɧɟɪɚɥɨɜ). ɒɢɪɨɤɨɟ�ɪɚɡɜɢɬɢɟ�ɰɟɦɟɧɬɚɰɢɢ�ɞɟɥɚɟɬ�ɦɚ-

ɥɨɜɟɪɨɹɬɧɵɦ�ɞɚɥɶɧɟɣɲɟɟ�ɭɩɥɨɬɧɟɧɢɟ�ɩɨɪɨɞ. Ⱦɜɢɠɟɧɢɟ�ɦɚɫɫ�ɩɪɢ�ɫɤɥɚɞɱɚɬɨɫɬɢ�ɜɵɡɵɜɚɟɬ�ɩɨ-

ɹɜɥɟɧɢɟ� ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ, ɤɥɢɜɚɠɚ� ɪɚɡɪɵɜɚ�ɢ� ɬ�ɞ., ɫɨɡɞɚɜɚɹ� ɷɬɢɦ�ɧɨɜɵɟ� ɩɭɬɢ� ɞɥɹ� ɞɜɢɠɟɧɢɹ 

ɪɚɫɬɜɨɪɨɜ. Ⱥɤɬɢɜɧɨɣ�ɰɢɪɤɭɥɹɰɢɢ�ɮɥɸɢɞɨɜ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɢ�ɜɵɫɨɤɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ. 

Ɍɚɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɲɢɪɨɤɨɦɭ�ɪɚɡɜɢɬɢɸ�ɩɪɨɰɟɫɫɨɜ�ɪɚɫɬɜɨɪɟɧɢɹ, ɤɨɪ-

ɪɨɡɢɢ, ɪɟɝɟɧɟɪɚɰɢɢ�ɢ�ɢɧɬɟɧɫɢɜɧɨɣ�ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɪɚɧɟɟ�ɨɛɪɚɡɨɜɚɧɧɵɯ�ɦɢɧɟɪɚɥɨɜ. ȼɫɟ 

ɛɨɥɶɲɟɟ�ɡɧɚɱɟɧɢɟ�ɢɝɪɚɸɬ�ɢ�ɩɪɨɰɟɫɫɵ�ɦɟɬɚɫɨɦɚɬɨɡɚ. 

Ɉɧɢ�ɩɪɟɜɪɚɳɚɸɬɫɹ�ɜ�ɤɜɚɪɰɢɬɵ�ɢ�ɤɜɚɪɰɢɬɨ�ɩɟɫɱɚɧɢɤɢ. ȼ�ɝɥɢɧɢɫɬɵɯ�ɢ�ɤɚɪɛɨɧɚɬɧɵɯ – 

ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɨɜɵɜɚɟɬɫɹ�ɨɫɧɨɜɧɚɹ�ɦɚɫɫɚ. Ƚɥɢɧɢɫɬɵɟ�ɩɨɪɨɞɵ�ɩɟɪɟɯɨɞɹɬ�ɜ�ɝɥɢɧɢɫɬɵɟ, ɚɫɩɢɞ-

ɧɵɟ�ɢ�ɮɢɥɥɢɬɨɩɨɞɨɛɧɵɟ�ɫɥɚɧɰɵ, ɚ�ɤɚɪɛɨɧɚɬɧɵɟ – ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɢ�ɦɪɚɦɨɪɢɡɨɜɚɧɧɵɟ�ɢɡ-

ɜɟɫɬɧɹɤɢ�ɢ�ɞɨɥɨɦɢɬɵ. ɉɪɨɰɟɫɫɵ�ɨɛɭɝɥɟɪɨɠɢɜɚɧɢɹ�ɭɝɥɟɣ�ɩɪɟɨɛɪɚɡɭɸɬ�ɢɯ�ɜ�ɬɨɳɢɟ�ɭɝɥɢ, ɚɧ-

ɬɪɚɰɢɬɵ�ɢ�ɝɪɚɮɢɬɢɡɢɪɨɜɚɧɧɵɟ�ɚɧɬɪɚɰɢɬɵ. 
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ȼɨɡɞɟɣɫɬɜɢɟ�ɥɢɬɨɫɬɚɬɢɱɟɫɤɨɝɨ, ɢ�ɨɫɨɛɟɧɧɨ�ɫɬɪɟɫɫɨɜɨɝɨ, ɞɚɜɥɟɧɢɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɞɟɮɨɪ-

ɦɚɰɢɢ�ɡɟɪɟɧ – ɨɧɢ�ɩɪɢɨɛɪɟɬɚɸɬ�ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ, ɥɢɧɡɨɜɢɞɧɭɸ�ɢ�ɬɚɛɥɢɬɱɚɬɭɸ�ɮɨɪɦɵ. 

ɂɧɬɟɧɫɢɜɧɨɟ� ɪɚɡɜɢɬɢɟ� ɫɬɪɟɫɫɚ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɱɚɫɬɢɱɧɨɣ� ɩɟɪɟɫɬɪɨɣɤɟ, ɭɫɥɨɠɧɟɧɢɸ� ɢ 

ɩɨɹɜɥɟɧɢɸ�ɧɨɜɵɯ�ɫɬɪɭɤɬɭɪ, ɯɚɪɚɤɬɟɪɧɵɯ� ɞɥɹ�ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ� ɫɬɪɭɤɬɭɪ, ɯɚɪɚɤɬɟɪɧɵɯ�ɞɥɹ 

ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ� ɩɨɪɨɞ. Ɉɛɪɚɡɭɸɬɫɹ�ɦɢɤɪɨɫɬɢɥɥɨɥɢɬɨɜɵɟ� ɫɨɱɥɟɧɟɧɢɹ� ɡɟɪɟɧ� ɢ� ɦɢɤɪɨɫɬɢɥ-

ɥɨɥɢɬɨɜɵɟ�ɲɜɵ, ɪɚɫɩɨɥɚɝɚɸɳɢɟɫɹ�ɩɨɞ�ɭɝɥɨɦ�ɤ�ɩɥɨɫɤɨɫɬɢ�ɧɚɩɥɚɫɬɨɜɚɧɢɹ. 

Ɉɧɢ�ɨɬɥɢɱɚɸɬɫɹ�ɤɪɭɩɧɵɦɢ�ɡɭɛɰɚɦɢ – ɫɬɨɥɛɰɚɦɢ. 

ȼ�ɡɟɪɧɢɫɬɵɯ�ɩɨɪɨɞɚɯ, ɛɨɝɚɬɵɯ�ɰɟɦɟɧɬɨɦ, ɝɞɟ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ�ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ�ɡɟ-

ɪɟɧ� ɨɬɫɭɬɫɬɜɭɟɬ, ɨɛɪɚɡɭɸɬɫɹ “ɛɨɪɨɞɚɬɵɟ� ɡɟɪɧɚ”. Ɉɧɢ�ɜɨɡɧɢɤɚɸɬ� ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɫɬɪɟɫɫɚ, 

ɩɭɬɟɦ�ɪɚɫɬɜɨɪɟɧɢɹ�ɨɛɥɨɦɨɱɧɵɯ�ɡɟɪɟɧ�ɫɨ�ɫɬɨɪɨɧɵ�ɞɚɜɥɟɧɢɹ�ɢ�ɩɨɫɥɟɞɭɸɳɟɣ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

�ɧɚɪɚɳɢɜɚɧɢɹ) ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɝɨ�ɤ�ɞɚɜɥɟɧɢɸ (ɩɨ�ɩɪɢɧɰɢɩɭ�Ɋɢɤɤɟ). 

ȼ�ɰɟɦɟɧɬɟ�ɡɟɪɧɢɫɬɵɯ�ɢ�ɜ�ɝɥɢɧɢɫɬɵɯ�ɩɨɪɨɞɚɯ�ɩɨɹɜɥɹɟɬɫɹ�ɤɥɢɜɚɠ�ɬɟɱɟɧɢɹ - ɩɚɪɚɥɥɟɥɶ-

ɧɚɹ� ɨɪɢɟɧɬɢɪɨɜɤɚ� ɫɜɨɢɦɢ� ɞɥɢɧɧɵɦɢ� ɪɚɡɦɟɪɚɦɢ, ɱɟɲɭɣɱɚɬɵɯ� ɢ� ɥɢɫɬɨɜɚɬɵɯ� ɦɢɧɟɪɚɥɨɜ, ɚ 

ɬɚɤɠɟ�ɨɛɥɨɦɨɱɧɵɯ�ɡɟɪɟɧ, ɤ�ɞɚɜɥɟɧɢɸ. 

ɇɚɢɛɨɥɟɟ�ɢɧɬɟɧɫɢɜɧɨ� ɷɬɢ�ɩɪɨɰɟɫɫɵ�ɩɪɨɬɟɤɚɸɬ�ɜ�ɝɟɨɫɢɧɤɥɢɧɚɥɶɧɵɯ�ɨɛɥɚɫɬɹɯ, ɢ�ɜɨɡ-

ɧɢɤɲɢɟ�ɫɬɪɭɤɬɭɪɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɨɪɢɟɧɬɢɪɨɜɚɧɵ�ɧɟ�ɬɨɥɶɤɨ�ɩɚɪɚɥɥɟɥɶɧɨ, ɤɚɤ�ɜ�ɩɥɚɬɮɨɪɦɟɧɧɵɯ 

ɨɛɥɚɫɬɹɯ, ɧɨ�ɢ�ɩɨɞ�ɭɝɥɨɦ�ɤ�ɩɥɨɫɤɨɫɬɢ�ɧɚɩɥɚɫɬɨɜɚɧɢɹ. 

ȼ�ɫɬɚɞɢɢ�ɦɟɬɚɝɟɧɟɡɚ�ɪɚɡɥɢɱɚɸɬ�ɞɜɚ�ɷɬɚɩɚ: ɪɚɧɧɢɣ�ɢɥɢ�ɧɚɱɚɥɶɧɵɣ�ɢ�ɩɨɡɞɧɢɣ (ɝɥɭɛɢɧ-

ɧɵɣ). Ⱦɟɥɟɧɢɟ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɩɨ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ�ɦɢɧɟɪɚɥɶɧɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɩɨɹɜɥɟɧɢɸ�ɧɨɜɵɯ 

ɫɬɪɭɤɬɭɪ. ɉɨɡɞɧɢɣ�ɦɟɬɚɝɟɧɟɡ� ɫɯɨɞɟɧ� ɫ�ɧɚɱɚɥɶɧɨɣ� ɫɬɚɞɢɟɣ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪ-

ɧɨɝɨ�ɦɟɬɚɦɨɪɮɢɡɦɚ. 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɪɚɡɞɟɥɟɧɢɟ� ɦɟɬɚɝɟɧɟɡɚ� ɜɨɡɦɨɠɧɨ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ, ɬɨɥɶɤɨ� ɜ 

ɝɟɨɫɢɧɤɥɢɧɚɥɶɧɵɯ�ɪɚɡɪɟɡɚɯ. ȼ�ɩɥɚɬɮɨɪɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɫɨɨɬɧɨɲɟɧɢɹ�ɛɨɥɟɟ�ɫɥɨɠɧɵɟ, ɦɟɧɟɟ 

ɢɡɭɱɟɧɵ�ɢ�ɱɟɬɤɨɟ�ɪɚɡɞɟɥɟɧɢɟ�ɧɚ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ�ɷɬɚɩɵ�ɧɟ�ɜɫɟɝɞɚ�ɜɨɡɦɨɠɧɨ. 

Ɇɟɬɚɝɟɧɟɡ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɢɡɦɟɧɟɧɢɟɦ�ɫɬɪɭɤɬɭɪɵ�ɩɨɪɨɞɵ�ɢ�ɚɫɫɨɰɢɚɰɢɢ�ɦɢɧɟɪɚɥɨɜ. ȼ 

ɝɥɢɧɢɫɬɵɯ�ɩɨɪɨɞɚɯ�ɢɫɱɟɡɚɸɬ�ɦɢɧɟɪɚɥɵ�ɝɪɭɩɩɵ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ, ɫɦɟɲɚɧɧɨ�ɫɥɨɣɧɵɟ�ɨɛɪɚ-

ɡɨɜɚɧɢɹ. ɉɪɟɨɛɥɚɞɚɸɳɟɟ� ɪɚɡɜɢɬɢɟ� ɩɪɢɨɛɪɟɬɚɸɬ� ɝɢɞɪɨɫɥɸɞɵ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ� ɩɪɟɨɛɪɚɡɨ-

ɜɚɧɧɨɫɬɢ, ɯɥɨɪɢɬ�ɢ�ɫɟɪɢɰɢɬ. ȼ�ɩɟɫɱɚɧɵɯ�ɢ�ɚɥɟɜɪɢɬɨɜɵɯ�ɩɨɪɨɞɚɯ�ɩɪɨɞɨɥɠɚɟɬɫɹ�ɞɟɮɨɪɦɚɰɢɹ 

ɡɟɪɟɧ. ȼ� ɤɚɪɛɨɧɚɬɧɵɯ� ɩɨɪɨɞɚɯ� ɩɪɨɢɫɯɨɞɢɬ� ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɢ� ɭɤɪɭɩɧɟɧɢɟ� ɡɟɪɟɧ, ɚ� ɨɬ 

ɮɚɭɧɢɫɬɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ� ɫɨɯɪɚɧɹɸɬɫɹ� ɧɟɨɩɪɟɞɟɥɢɦɵɟ�ɪɟɥɢɤɬɵ. Ⱦɥɹ� ɫɬɚɞɢɢ�ɦɟɬɚɝɟɧɟɡɚ� ɯɚ-

ɪɚɤɬɟɪɧɵ�ɝɥɢɧɢɫɬɵɟ�ɫɥɚɧɰɵ, ɤɜɚɪɰɢɬɨɩɨɞɨɛɧɵɟ�ɩɟɫɱɚɧɧɢɤɢ, ɦɪɚɦɨɪɢɡɨɜɚɧɧɵɟ�ɢɡɜɟɫɬɧɹɤɢ�ɢ 

ɞɨɥɨɦɢɬɵ, ɚɧɬɪɚɰɢɬɵ�ɢ�ɞɪɭɝɢɟ�ɫɢɥɶɧɨ�ɢɡɦɟɧɟɧɧɵɟ�ɨɫɚɞɨɱɧɵɟ�ɩɨɪɨɞɵ. 
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Ʌɟɤɰɢɹ 10. 

ɋɬɚɞɢɹ�ɝɢɩɟɪɝɟɧɟɡɚ. 

 

ɉɨɞ�ɝɢɩɟɪɝɟɧɟɡɨɦ�ɩɨɧɢɦɚɸɬ�ɮɢɡɢɱɟɫɤɨɟ�ɢ�ɯɢɦɢɱɟɫɤɨɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ�ɝɨɪɧɵɯ�ɩɨɪɨɞ 

ɢ�ɦɢɧɟɪɚɥɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɟ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�Ɂɟɦɥɢ�ɢ�ɜ�ɟɟ�ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɡɨɧɟ. ɗɬɚ�ɫɬɚɞɢɹ 

ɜ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞɚɯ�ɩɪɨɬɟɤɚɟɬ�ɢɧɚɱɟ, ɱɟɦ�ɜ�ɦɚɝɦɚɬɢɱɟɫɤɢɯ�ɢ�ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ, ɱɬɨ�ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ�ɪɚɡɥɢɱɢɹɦɢ�ɦɢɧɟɪɚɥɶɧɨɝɨ�ɫɨɫɬɚɜɚ, ɫɬɪɨɟɧɢɹ�ɢ�ɮɢɡɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ɩɨɪɨɞ. 

Ɇɨɳɧɨɫɬɶ� ɡɨɧɵ� ɝɢɩɟɪɝɟɧɟɡɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɝɥɭɛɢɧɨɣ� ɩɪɨɧɢɤɧɨɜɟɧɢɹ� ɝɪɭɧɬɨɜɵɯ� ɜɨɞ 

�ɯɨɬɹ� ɛɵ� ɦɢɧɢɦɚɥɶɧɨɝɨ), ɤɨɬɨɪɚɹ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɨɫɬɚɜɚ� ɢ� ɫɜɨɣɫɬɜ� ɩɨɪɨɞ, ɪɟɥɶɟɮɚ�ɦɟɫɬɧɨɫɬɢ, 

ɫɬɪɭɤɬɭɪɧɵɯ�ɢ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ. Ɉɧɚ�ɤɨɥɟɛɥɟɬɫɹ�ɨɬ�ɟɞɢɧɢɰ�ɞɨ�ɞɟɫɹɬɤɨɜ�ɦɟɬɪɨɜ, ɚ�ɢɧɨ-

ɝɞɚ�ɢ�ɫɨɬɧɢ�ɦɟɬɪɨɜ. 

Ƚɢɩɟɪɝɟɧɟɡ� ɩɪɨɬɟɤɚɟɬ� ɜ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɛɥɢɡɤɢɯ� ɤ� ɭɫɥɨɜɢɹɦ� ɡɟɦɧɨɣ� ɩɨ-

ɜɟɪɯɧɨɫɬɢ. ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɨɱɟɬɚɧɢɹ�ɞɟɣɫɬɜɭɸɳɢɯ�ɮɚɤɬɨɪɨɜ�ɝɢɩɟɪɝɟɧɟɡ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɪɚɡ-

ɥɢɱɧɭɸ�ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ. Ⱦɚɠɟ�ɜ�ɫɯɨɞɧɵɯ�ɭɫɥɨɜɢɹɯ�ɩɪɨɞɭɤɬɵ�ɝɢɩɟɪɝɟɧɧɵɯ�ɪɟɚɤɰɢɣ�ɧɟ�ɛɭɞɭɬ 

ɨɞɢɧɚɤɨɜɵɦɢ, ɟɫɥɢ� ɪɚɡɥɢɱɚɟɬɫɹ� ɥɢɬɨɥɨɝɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ�ɩɨɪɨɞ. Ⱦɥɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɛɭɞɭɬ 

ɬɢɩɢɱɧɵɦɢ�ɩɪɨɰɟɫɫɵ�ɝɢɞɪɚɬɚɰɢɢ, ɝɢɞɪɨɥɢɡɚ, ɨɤɢɫɥɟɧɢɹ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɤɚɬɢɨɧɧɨɝɨ�ɨɛɦɟɧɚ 

ɢ�ɪɚɫɬɜɨɪɟɧɢɹ. Ɉɯɚɪɚɤɬɟɪɢɡɭɟɦ�ɢɯ. 

Ƚɢɞɪɚɬɚɰɢɹ – ɩɪɨɰɟɫɫ�ɩɪɢɫɨɟɞɢɧɟɧɢɹ�ɜɨɞɵ�ɤ�ɯɢɦɢɱɟɫɤɨɦɭ�ɫɨɟɞɢɧɟɧɢɸ�ɜ�ɪɟɡɭɥɶɬɚɬɟ 

ɜɯɨɠɞɟɧɢɹ�ɟɟ�ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ�ɪɟɲɟɬɤɭ�ɢɥɢ�ɚɞɫɨɪɛɰɢɢ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɱɚɫɬɢɰ. Ƚɢɞɪɚɬɚɰɢɹ 

ɱɚɫɬɨ�ɩɪɨɢɫɯɨɞɢɬ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫ�ɩɪɨɰɟɫɫɚɦɢ�ɨɤɢɫɥɟɧɢɹ, ɤɚɪɛɨɧɚɬɢɡɚɰɢɢ�ɢ�ɬ�ɞ. ɉɪɢ�ɝɢɞɪɚ-

ɬɚɰɢɢ�ɨɤɢɫɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɠɟɥɟɡɚ, ɧɚɩɪɢɦɟɪ, ɝɟɦɚɬɢɬɚ, ɨɛɪɚɡɭɟɬɫɹ�ɥɢɦɨɧɢɬ: 

Fe2O3 + nH2O = Fe2O3*nH2O. 

ɉɪɢ�ɝɢɞɪɚɬɚɰɢɢ�ɚɧɝɢɞɪɢɬɚ�ɨɛɪɚɡɭɟɬɫɹ�ɝɢɩɫ: 

CaSO4 + 2H2O = CaSO4*2H2O. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɷɬɨɝɨ�ɩɪɨɰɟɫɫɚ� ɩɪɨɢɫɯɨɞɢɬ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɨɛɴɟɦɚ� ɫɨɟɞɢɧɟ-

ɧɢɣ. ɇɚɩɪɢɦɟɪ, ɩɪɢ�ɩɟɪɟɯɨɞɟ�ɚɧɝɢɞɪɢɬɚ�ɜ�ɝɢɩɫ, ɨɛɴɟɦ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɩɪɢɦɟɪɧɨ�ɧɚ 30%. 

Ƚɢɞɪɨɥɢɡ – ɪɟɚɤɰɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜɟɳɟɫɬɜɚ�ɫ�ɜɨɞɨɣ�ɜ�ɡɨɧɟ�ɝɢɩɟɪɝɟɧɟɡɚ. ɉɪɢ�ɷɬɨɦ, 

ɜɟɳɟɫɬɜɨ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɜɨɞɵ�ɪɚɫɳɟɩɥɹɟɬɫɹ�ɧɚ�ɛɨɥɟɟ�ɩɪɨɫɬɵɟ�ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ�ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɭɸɬ�ɫ�ɫɨɫɬɚɜɧɵɦɢ�ɱɚɫɬɹɦɢ�ɜɨɞɵ (Ɉɇ-�ɢ�ɇ+). Ɋɟɚɤɰɢɹ�ɝɢɞɪɨɥɢɡɚ�ɯɚɪɚɤɬɟɪɧɚ�ɞɥɹ�ɫɢɥɢ-

ɤɚɬɨɜ, ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ�ɢ�ɪɹɞɚ�ɞɪɭɝɢɯ�ɦɢɧɟɪɚɥɨɜ. ɇɚɩɪɢɦɟɪ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɝɢɞɪɨɥɢɡɚ�ɨɪɬɨɤ-

ɥɚɡɚ�ɢɥɢ�ɦɢɤɪɨɤɥɢɧɚ�ɨɛɪɚɡɭɸɬɫɹ�ɝɢɞɪɚɬ�ɨɤɢɫɢ�ɤɚɥɢɹ, ɤɪɟɦɧɟɡɟɦ�ɢ�ɤɚɨɥɢɧɢɬ: 

4KȺlSi3O8 + 6H2O = 4KOH = 8SiO2 = Al(Si4O10)(OH)8. 

ɉɪɢ�ɝɢɞɪɨɥɢɡɟ�ɢɨɧɵ�Ɉɇ-�ɨɛɪɚɡɭɸɬ�ɫɨ�ɳɟɥɨɱɧɵɦɢ�ɢ�ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɦɢ�ɦɟɬɚɥɥɚɦɢ 

ɥɟɝɤɨ�ɩɨɞɜɢɠɧɵɟ�ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ�ɜɵɧɨɫɹɬɫɹ�ɢɡ�ɩɨɪɨɞ. Ƚɥɢɧɢɫɬɵɟ, ɚɥɸɦɢɧɢɫɬɵɟ, ɠɟɥɟ-

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


 2 

ɡɢɫɬɵɟ� ɨɤɢɫɧɵɟ� ɦɢɧɟɪɚɥɵ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ� ɩɪɢ� ɝɢɞɪɨɥɢɡɟ, ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɵ (ɤɚɨɥɢɧɢɬ, 

ɞɢɚɫɩɨɪ, ɝɢɞɪɚɪɝɢɥɥɢɬ, ɥɢɦɨɧɢɬ�ɢ�ɞɪ.). Ɉɧɢ�ɜɵɧɨɫɹɬɫɹ�ɜ�ɜɢɞɟ�ɜɡɜɟɫɟɣ�ɜɨɞɨɣ�ɢɥɢ�ɜɟɬɪɨɦ, ɢɥɢ 

ɨɫɬɚɸɬɫɹ�ɧɚ�ɦɟɫɬɟ. 

Ɉɤɢɫɥɟɧɢɟ – ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɩɨɬɟɪɟ� ɷɥɟɤɬɪɨɧɨɜ�ɚɬɨɦɚɦɢ�ɢɥɢ�ɢɨɧɚɦɢ�ɨɤɢɫɥɹɸɳɟɝɨɫɹ 

ɜɟɳɟɫɬɜɚ. ɉɪɢ�ɷɬɨɦ�ɷɥɟɦɟɧɬɵ�ɫ�ɩɟɪɟɦɟɧɧɨɣ�ɜɚɥɟɧɬɧɨɫɬɶɸ�ɩɟɪɟɯɨɞɹɬ�ɜ�ɫɨɫɬɨɹɧɢɟ�ɫ�ɛɨɥɟɟ�ɜɵ-

ɫɨɤɨɣ�ɜɚɥɟɧɬɧɨɫɬɶɸ: 

Fe2+ = Fe3 + + e. 

ɉɪɨɰɟɫɫɵ�ɨɤɢɫɥɟɧɢɹ�ɝɥɭɛɨɤɨ�ɡɚɬɪɚɝɢɜɚɸɬ�ɨɪɝɚɧɢɱɟɫɤɢɟ�ɜɟɳɟɫɬɜɚ – ɧɟɮɬɶ, ɛɢɬɭɦɨɢ-

ɞɵ, ɪɚɫɫɟɹɧɧɨɟ�ɨɪɝɚɧɢɱɟɫɤɨɟ�ɜɟɳɟɫɬɜɨ, ɭɝɥɢ. Ʉɨɧɟɱɧɵɣ�ɪɟɡɭɥɶɬɚɬ�ɪɟɚɤɰɢɢ�ɭɝɥɟɤɢɫɥɨɬɚ (ɋ + 

Ɉ2 = ɋɈ2) ɢ�ɧɟɪɟɞɤɨ, ɜɨɞɚ, ɩɪɢ�ɷɬɨɦ�ɜɵɞɟɥɹɟɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɬɟɩɥɚ. 

ɉɪɨɰɟɫɫɵ�ɨɤɢɫɥɟɧɢɹ�ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ�ɢɡɦɟɧɟɧɢɟɦ�ɨɤɪɚɫɤɢ�ɩɨɪɨɞ. ɉɪɢ�ɨɤɢɫɥɟɧɢɢ�ɨɪ-

ɝɚɧɢɱɟɫɤɨɝɨ�ɜɟɳɟɫɬɜɚ�ɩɨɪɨɞɵ�ɨɫɜɟɬɥɹɸɬɫɹ, ɠɟɥɟɡɢɫɬɵɟ�ɫɨɟɞɢɧɟɧɢɹ�ɩɪɢɨɛɪɟɬɚɸɬ�ɛɭɪɭɸ�ɢɥɢ 

ɠɟɥɬɭɸ�ɨɤɪɚɫɤɭ�ɪɚɡɥɢɱɧɵɯ�ɨɬɬɟɧɤɨɜ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ – ɩɪɨɰɟɫɫ, ɩɨ�ɫɜɨɟɣ�ɩɪɢɪɨɞɟ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ�ɨɤɢɫɥɟɧɢɸ. Ɉɧ�ɩɪɨ-

ɹɜɥɹɟɬɫɹ�ɩɨɧɢɠɟɧɢɟɦ�ɜɚɥɟɧɬɧɨɫɬɢ�ɤɚɬɢɨɧɨɜ�ɢ, ɨɛɵɱɧɨ, ɩɨɬɟɪɟɣ�ɤɢɫɥɨɪɨɞɚ�ɜɨɫɫɬɚɧɚɜɥɢɜɚɟ-

ɦɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ. ȼɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ� ɫɪɟɞɚ� ɜɨɡɧɢɤɚɟɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɡɥɨɠɟɧɢɹ� ɨɪɝɚɧɢɱɟ-

ɫɤɨɝɨ� ɜɟɳɟɫɬɜɚ, ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɨɜ� ɩɪɢ� ɡɚɫɬɨɣɧɨɦ� ɪɟɠɢɦɟ� ɝɪɭɧɬɨɜɵɯ� ɜɨɞ� ɢɥɢ 

ɠɟ�ɩɪɢ�ɨɤɢɫɥɟɧɢɢ�ɩɪɨɫɚɱɢɜɚɸɳɟɣɫɹ�ɤ�ɩɨɜɟɪɯɧɨɫɬɢ�ɧɟɮɬɢ. ɗɧɟɪɝɢɱɧɵɦɢ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɹɦɢ 

ɹɜɥɹɸɬɫɹ�ɭɝɥɟɜɨɞɨɪɨɞ, ɜɨɞɨɪɨɞ�ɢ�ɫɟɪɨɜɨɞɨɪɨɞ. ȼɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ�ɪɟɚɤɰɢɢ�ɧɟɪɟɞɤɨ�ɫɨɩɪɨ-

ɜɨɠɞɚɸɬɫɹ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɪɚɡɥɢɱɧɵɯ�ɫɭɥɶɮɢɞɨɜ�ɢ�ɤɚɪɛɨɧɚɬɨɜ. Ɋɟɚɤɰɢɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɪɨ-

ɬɟɤɚɟɬ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 

2Fe2O3 + nH2O + C = 4FeO + CO2 + nH2O 

FeO + CO2 = FeCO3. 

Ʉɚɬɢɨɧɧɵɣ�ɨɛɦɟɧ – ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�ɢɡɦɟɧɟɧɢɢ�ɫɨɫɬɚɜɚ�ɦɢɧɟɪɚɥɨɜ�ɛɟɡ�ɢɡɦɟɧɟɧɢɹ�ɢɯ 

ɫɬɪɭɤɬɭɪɵ. ɗɬɨ�ɩɪɨɢɫɯɨɞɢɬ� ɡɚ� ɫɱɟɬ� ɡɚɦɟɳɟɧɢɹ�ɨɞɧɢɯ�ɤɨɦɩɨɧɟɧɬɨɜ, ɧɟ�ɩɪɨɱɧɨ� ɭɞɟɪɠɢɜɚɸ-

ɳɢɯɫɹ�ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ�ɪɟɲɟɬɤɟ, ɞɪɭɝɢɦɢ. Ɉɫɧɨɜɧɵɟ�ɨɛɦɟɧɧɵɟ�ɤɚɬɢɨɧɵ: Ca2+, Mg2+, Na+, 

K+, H+. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɛɦɟɧɚ�ɨɞɧɢ�ɤɚɬɢɨɧɵ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ�ɜ�ɬɜɟɪɞɨɣ�ɮɚɡɟ, ɞɪɭɝɢɟ�ɩɟɪɟɯɨɞɹɬ�ɜ 

ɪɚɫɬɜɨɪ. ɋɱɢɬɚɸɬ, ɱɬɨ�ɢɦɟɧɧɨ�ɫ�ɷɬɢɦ�ɩɪɨɰɟɫɫɨɦ�ɫɜɹɡɚɧɨ�ɧɚɤɨɩɥɟɧɢɟ�ɤɚɥɢɹ�ɜ�ɨɫɚɞɤɟ, ɢ�ɜɵɧɨɫ 

ɧɚɬɪɢɹ� ɢ� ɦɚɝɧɢɹ� ɜ� ɨɤɟɚɧ. Ɉɱɟɧɶ� ɯɚɪɚɤɬɟɪɟɧ� ɤɚɬɢɨɧɧɵɣ�ɨɛɦɟɧ� ɞɥɹ� ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɨɜ – 

ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ, ɝɢɞɪɨɫɥɸɞɵ�ɢ�ɞɪ. 

Ɋɚɫɬɜɨɪɟɧɢɟ – ɩɪɨɰɟɫɫ�ɜɟɫɶɦɚ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ. Ƚɥɚɜɧɵɣ�ɪɚɫɬɜɨɪɢɬɟɥɶ – ɜɨɞɚ. Ɋɚɫ-

ɬɜɨɪɢɦɨɫɬɶ�ɩɪɢɪɨɞɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɤɨɥɟɛɥɟɬɫɹ�ɜ�ɲɢɪɨɤɢɯ�ɩɪɟɞɟɥɚɯ – ɨɬ�ɟɞɢɧɢɰ�ɦɝ�ɞɨ�ɞɟɫɹɬ-

ɤɨɜ�ɝɪɚɦɦ�ɜ 100ɝɪ�ɜɨɞɵ. Ɉɧɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɤɨɧɤɪɟɬɧɨɝɨ�ɦɢɧɟɪɚɥɚ�ɬɟɪɦɨɛɚɪɢɱɟ-
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ɫɤɢɦɢ� ɭɫɥɨɜɢɹɦɢ�ɢ�ɤɚɱɟɫɬɜɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɹ (pH, Eh, ɦɢɧɟɪɚɥɢɡɚɰɢɹ, ɫɨɥɟɜɨɣ�ɫɨɫɬɚɜ�ɢ� ɬ�ɞ.) 

Ⱦɥɹ�ɛɨɥɶɲɢɧɫɬɜɚ�ɩɪɢɪɨɞɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɪɚɫɬɜɨɪɢɦɨɫɬɶ�ɩɨɜɵɲɚɟɬɫɹ�ɫ�ɜɨɡɪɚɫɬɚɧɢɟɦ�ɬɟɦɩɟ-

ɪɚɬɭɪɵ. 

Ȼɨɥɶɲɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɪɚɫɬɜɨɪɢɦɨɫɬɶ�ɦɢɧɟɪɚɥɨɜ�ɨɤɚɡɵɜɚɟɬ�ɪɇ�ɫɪɟɞɵ. Ʉɚɪɛɨɧɚɬɵ, ɩɨɥɟ-

ɜɵɟ�ɲɩɚɬɵ�ɢ�ɩɥɚɝɢɨɤɥɚɡɵ�ɷɧɟɪɝɢɱɧɨ�ɪɚɫɬɜɨɪɹɸɬɫɹ�ɜ�ɤɢɫɥɵɯ�ɜɨɞɚɯ. Ɋɚɫɬɜɨɪɟɧɢɸ�ɤɪɟɦɧɟɡɟɦɚ 

ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɬ�ɜɵɫɨɤɨ�ɳɟɥɨɱɧɵɟ�ɜɨɞɵ. ɉɪɢɫɭɬɫɬɜɢɟ�ɜ�ɜɨɞɟ�ɪɚɫɬɜɨɪɢɦɵɯ�ɫɨɥɟɣ, ɬɨɠɟ�ɜɵ-

ɡɵɜɚɟɬ�ɢɡɦɟɧɟɧɢɟ�ɪɚɫɬɜɨɪɢɦɨɫɬɢ�ɦɢɧɟɪɚɥɨɜ. ȿɫɥɢ�ɫɨɟɞɢɧɟɧɢɟ�ɧɟ�ɫɨɞɟɪɠɢɬ�ɷɥɟɦɟɧɬɨɜ�ɬɨɠ-

ɞɟɫɬɜɟɧɧɵɦ�ɧɚɯɨɞɹɳɢɦɫɹ�ɜ�ɪɚɫɬɜɨɪɟ�ɢɨɧɚɦ, ɬɨ�ɪɚɫɬɜɨɪɢɦɨɫɬɶ�ɞɚɧɧɨɝɨ�ɫɨɟɞɢɧɟɧɢɹ�ɩɨɜɵɲɚ-

ɟɬɫɹ�ɢ�ɧɚɨɛɨɪɨɬ. ȼ�ɩɪɟɫɧɵɯ�ɜɨɞɚɯ�ɜɵɫɨɤɚ�ɪɚɫɬɜɨɪɢɦɨɫɬɶ�ɝɚɥɨɢɞɨɜ, ɧɢɬɪɚɬɨɜ, ɧɢɠɟ – ɫɭɥɶɮɚ-

ɬɨɜ, ɤɚɪɛɨɧɚɬɨɜ�ɢ�ɮɨɫɮɚɬɨɜ. 

ɉɪɨɰɟɫɫ�ɪɚɫɬɜɨɪɟɧɢɹ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɜɵɧɨɫɨɦ�ɩɪɨɞɭɤɬɨɜ�ɪɚɫɬɜɨɪɟɧɢɹ�ɢɡ�ɩɨɪɨɞɵ, ɨɛ-

ɪɚɡɨɜɚɧɢɟɦ�ɩɨɪ, ɤɚɜɟɪɧ, ɩɨɥɨɫɬɟɣ, ɤɚɪɫɬɨɜɵɯ�ɜɨɪɨɧɨɤ, ɩɟɳɟɪ. ɗɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɜɨɡɪɚɫɬɚɧɢɸ 

ɟɦɤɨɫɬɢ�ɩɨɪɨɞ�ɤ�ɮɥɸɢɞɚɦ, ɩɨɧɢɠɟɧɢɸ�ɩɪɨɱɧɨɫɬɢ�ɢ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨɪɨɞ�ɤ�ɦɟɯɚɧɢɱɟɫɤɢɦ�ɧɚ-

ɝɪɭɡɤɚɦ. 

Ʉɨɧɟɱɧɵɣ�ɪɟɡɭɥɶɬɚɬ�ɝɢɩɟɪɝɟɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɡɥɢɱɧɵɦ. 

ɉɟɪɜɵɣ�ɜɚɪɢɚɧɬ – ɧɚɯɨɞɹɫɶ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɨɪɨɞɵ, ɩɨɥɧɨɫɬɶɸ�ɪɚɡɪɭɲɚɸɬɫɹ, ɚ�ɩɪɨ-

ɞɭɤɬɵ, ɜɨɡɧɢɤɲɢɟ�ɩɪɢ�ɷɬɨɦ, ɫɥɭɠɚɬ�ɦɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɨɛɪɚɡɨɜɚɧɢɹ�ɧɨɜɵɯ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

ȼɬɨɪɨɣ�ɜɚɪɢɚɧɬ – ɩɨɪɨɞɚ�ɪɚɡɪɭɲɢɥɚɫɶ�ɧɟ�ɩɨɥɧɨɫɬɶɸ, ɧɨ�ɧɚɱɚɥɢɫɶ�ɧɢɫɯɨɞɹɳɢɟ�ɞɜɢɠɟ-

ɧɢɹ, ɜ� ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɨɫɚɞɨɱɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ, ɩɨɞɜɟɪɝɲɢɫɶ� ɝɢɩɟɪɝɟɧɟɡɭ, ɛɭɞɭɬ�ɩɨɝɪɟɛɟɧɵ 

ɩɨɞ�ɧɨɜɵɦɢ�ɨɫɚɞɤɚɦɢ. ȼ�ɧɢɯ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɦɟɪɟ, ɞɚɠɟ�ɩɪɢ�ɩɨɝɪɭɠɟɧɢɢ�ɧɚ�ɝɥɭɛɢɧɭ�ɫɨɯɪɚ-

ɧɹɸɬɫɹ�ɜɵɫɨɤɢɟ�ɩɨɪɢɫɬɨɫɬɶ�ɢ�ɩɪɨɧɢɰɚɟɦɨɫɬɶ. ɗɬɚ�ɨɫɨɛɟɧɧɨɫɬɶ�ɯɚɪɚɤɬɟɪɧɚ, ɩɪɟɠɞɟ�ɜɫɟɝɨ, ɞɥɹ 

ɢɡɜɟɫɬɧɹɤɨɜ�ɢ�ɞɨɥɨɦɢɬɨɜ, ɚ�ɬɚɤɠɟ�ɩɟɫɱɚɧɢɤɨɜ�ɫ�ɤɚɪɛɨɧɚɬɧɵɦ�ɰɟɦɟɧɬɨɦ. 
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Ʌɟɤɰɢɹ 11. 

Ɉɛɫɬɚɧɨɜɤɢ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. 

Ʉɨɧɬɢɧɟɧɬɚɥɶɧɵɟ�ɨɛɫɬɚɧɨɜɤɢ. 

 

ȼ�ɫɨɜɪɟɦɟɧɧɭɸ�ɷɩɨɯɭ�ɫɭɲɚ�ɡɚɧɢɦɚɟɬ 29,2% ɨɛɳɟɣ�ɩɥɨɳɚɞɢ�ɡɟɦɧɨɝɨ�ɲɚɪɚ. ɏɨɬɹ�ɜ�ɨɬ-

ɞɟɥɶɧɵɟ� ɝɟɨɥɨɝɢɱɟɫɤɢɟ� ɩɟɪɢɨɞɵ� ɩɥɨɳɚɞɶ� ɫɭɲɢ� ɫɭɳɟɫɬɜɟɧɧɨ� ɫɨɤɪɚɳɚɥɚɫɶ, ɞɪɟɜɧɢɯ� ɤɨɧɬɢ-

ɧɟɧɬɚɥɶɧɵɯ�ɨɬɥɨɠɟɧɢɣ�ɝɨɪɚɡɞɨ�ɦɟɧɶɲɟ, ɱɟɦ, ɧɚɩɪɢɦɟɪ, ɦɟɥɤɨɜɨɞɧɨ�ɦɨɪɫɤɢɯ. ɗɬɨ�ɫɜɹɡɚɧɨ�ɧɟ 

ɫɬɨɥɶɤɨ� ɫ�ɨɬɫɭɬɫɬɜɢɟɦ�ɢɥɢ�ɧɟɪɚɡɜɢɬɨɫɬɶɸ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ�ɧɚ�ɫɭɲɟ, ɫɤɨɥɶɤɨ�ɫ�ɭɫɥɨɜɢɹɦɢ 

ɫɨɯɪɚɧɟɧɢɹ� ɩɟɪɜɢɱɧɵɯ� ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ� ɨɬɥɨɠɟɧɢɣ. Ⱦɪɭɝɚɹ� ɨɫɨɛɟɧɧɨɫɬɶ� ɜ� ɬɨɦ, ɱɬɨ� ɫɪɟɞɢ 

ɧɢɯ� ɭɫɬɚɧɨɜɥɟɧɨ�ɧɟ�ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ�ɦɧɨɝɨ�ɜɨɞɧɵɯ – ɚɥɥɸɜɢɚɥɶɧɵɯ�ɢ� ɥɢɦɧɢɱɟɫɤɢɯ, ɯɨɬɹ 

ɨɡɟɪɚ, ɛɨɥɨɬɚ�ɢ�ɪɟɤɢ�ɡɚɧɢɦɚɸɬ�ɥɢɲɶ 2% ɫɭɲɢ. ɗɬɨ�ɨɛɴɹɫɧɹɟɬɫɹ�ɬɪɭɞɧɨɫɬɹɦɢ�ɢɯ�ɜɵɞɟɥɟɧɢɹ�ɢ 

ɬɟɦ, ɱɬɨ�ɜɨɞɧɵɟ�ɨɬɥɨɠɟɧɢɹ�ɮɨɪɦɢɪɭɸɬɫɹ�ɜ�ɩɨɧɢɠɟɧɧɵɯ�ɷɥɟɦɟɧɬɚɯ�ɪɟɥɶɟɮɚ�ɢ�ɥɭɱɲɟ�ɫɨɯɪɚ-

ɧɹɸɬɫɹ�ɨɬ�ɞɟɧɭɞɚɰɢɢ. 

ɋɩɟɰɢɮɢɤɚ� ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ� ɨɛɫɬɚɧɨɜɨɤ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɪɟɡɤɢɦ� ɢɡɦɟɧɟɧɢɟɦ� ɦɨɳɧɨ-

ɫɬɟɣ�ɨɬɥɨɠɟɧɢɣ, ɢɯ�ɧɟɜɵɞɟɪɠɚɧɧɨɫɬɶɸ�ɢ�ɢɡɦɟɧɱɢɜɨɫɬɶɸ�ɧɚ�ɤɨɪɨɬɤɢɯ�ɪɚɫɫɬɨɹɧɢɹɯ, ɢɫɤɥɸ-

ɱɢɬɟɥɶɧɨɣ�ɩɟɫɬɪɨɬɨɣ. ɋɩɟɰɢɮɢɱɟɧ�ɢ�ɫɨɫɬɚɜ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ�ɫɨɯɪɚɧɹɸɬɫɹ�ɢ 

ɜɫɬɪɟɱɚɸɬɫɹ�ɨɛɵɱɧɨ�ɪɟɠɟ, ɱɟɦ�ɜ�ɦɨɪɫɤɢɯ, ɧɨ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɱɚɳɟ�ɨɛɧɚɪɭɠɢɜɚɸɬ�ɨɫɬɚɬɤɢ�ɩɨ-

ɡɜɨɧɨɱɧɵɯ�ɢ�ɜɵɫɲɟɣ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ȼ� ɨɛɨɛɳɟɧɧɨɦ� ɜɢɞɟ� ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɷɥɸɜɢɚɥɶɧɵɟ, ɤɨɥɥɸɜɢɚɥɶɧɨ�ɞɟɥɸɜɢɚɥɶɧɨ-

ɩɪɨɥɸɜɢɚɥɶɧɵɟ, ɚɥɥɸɜɢɚɥɶɧɵɟ, ɥɢɦɧɢɱɟɫɤɢɟ, ɥɟɞɧɢɤɨɜɵɟ�ɢ�ɩɭɫɬɵɧɧɵɟ�ɮɚɰɢɢ. 

ɗɥɸɜɢɚɥɶɧɵɟ�ɮɚɰɢɢ.�ɗɥɸɜɢɣ – ɤɨɦɩɥɟɤɫ�ɫɨɯɪɚɧɢɜɲɢɯɫɹ�ɧɚ�ɦɟɫɬɟ�ɫɜɨɟɝɨ�ɨɛɪɚɡɨɜɚ-

ɧɢɹ�ɩɪɨɞɭɤɬɨɜ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ, ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�Ɂɟɦɥɢ�ɩɨɞ�ɞɟɣɫɬ-

ɜɢɟɦ�ɚɬɦɨɫɮɟɪɧɵɯ�ɚɝɟɧɬɨɜ, ɩɨɱɜɟɧɧɵɯ�ɢ�ɝɪɭɧɬɨɜɵɯ�ɜɨɞ, ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɪɝɚɧɢɡɦɨɜ. 

ȼ� ɫɥɭɱɚɟ� ɩɪɟɨɛɥɚɞɚɧɢɹ�ɮɢɡɢɱɟɫɤɨɝɨ� ɜɵɜɟɬɪɢɜɚɧɢɹ, ɷɥɸɜɢɣ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɪɚɡ-

ɧɵɟ�ɩɨ�ɪɚɡɦɟɪɭ�ɢ�ɮɨɪɦɟ�ɨɛɥɨɦɤɢ�ɦɚɬɟɪɢɧɫɤɢɯ�ɩɨɪɨɞ, ɩɪɢ�ɚɤɬɢɜɧɨɦ�ɯɢɦɢɱɟɫɤɨɦ – ɩɪɨɢɫɯɨ-

ɞɢɬ�ɧɟ�ɬɨɥɶɤɨ�ɞɟɡɢɧɬɟɝɪɚɰɢɹ�ɢɫɯɨɞɧɵɯ�ɩɨɪɨɞ, ɧɨ�ɢ�ɢɯ�ɝɥɭɛɨɤɨɟ�ɯɢɦɢɱɟɫɤɨɟ�ɢ�ɦɢɧɟɪɚɥɨɝɢɱɟ-

ɫɤɨɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ� ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɧɚɢɛɨɥɟɟ� ɭɫɬɨɣɱɢɜɵɯ�ɜ� ɭɫɥɨɜɢɹɯ� ɡɟɦɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ 

ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɨɜ. 

ɏɚɪɚɤɬɟɪɧɚɹ�ɱɟɪɬɚ – ɜɟɪɬɢɤɚɥɶɧɚɹ�ɡɨɧɚɥɶɧɨɫɬɶ�ɫɬɪɨɟɧɢɹ, ɯɢɦɢɱɟɫɤɨɝɨ�ɢ�ɦɢɧɟɪɚɥɨɝɢ-

ɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ. Ɇɨɳɧɨɫɬɶ�ɢ�ɩɨɥɧɨɬɚ�ɩɪɨɮɢɥɹ�ɡɚɜɢɫɹɬ�ɨɬ�ɤɥɢɦɚɬɚ�ɢ�ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ. 

Ɉɛɵɱɧɵɟ� ɦɨɳɧɨɫɬɢ� ɢɡɦɟɧɹɸɬɫɹ� ɨɬ� ɟɞɢɧɢɰ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɞɟɫɹɬɤɨɜ� ɦɟɬɪɨɜ, ɢɧɨɝɞɚ� ɦɨɝɭɬ 

ɞɨɫɬɢɝɚɬɶ�ɢ�ɧɟɫɤɨɥɶɤɢɯ�ɫɨɬɟɧ�ɦɟɬɪɨɜ. 

ɋɤɥɨɧɨɜɵɟ (ɤɨɥɥɸɜɢɚɥɶɧɨ�ɞɟɥɸɜɢɚɥɶɧɨ�ɩɪɨɥɸɜɢɚɥɶɧɵɟ) ɮɚɰɢɢ. Ɉɧɢ� ɮɨɪɦɢ-

ɪɭɸɬɫɹ�ɧɚ�ɫɤɥɨɧɚɯ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɨɛɜɚɥɨɜ, ɫɩɨɥɡɚɧɢɹ, ɨɛɪɭɲɟɧɢɹ (ɤɨɥɥɸɜɢɣ), ɩɟɪɟɧɨɫɚ�ɦɚɬɟ-
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ɪɢɚɥɚ�ɞɨɠɞɟɜɵɦɢ�ɢ�ɬɚɥɵɦɢ�ɜɨɞɚɦɢ (ɞɟɥɸɜɢɣ), ɫ�ɫɟɥɟɜɵɦɢ�ɩɨɬɨɤɚɦɢ (ɩɪɨɥɸɜɢɣ). ɂɯ�ɤɨɧɬɚɤɬ 

ɫ�ɩɨɞɫɬɢɥɚɸɳɢɦɢ�ɩɨɪɨɞɚɦɢ�ɨɱɟɧɶ�ɪɟɡɤɢɣ, ɜɟɳɟɫɬɜɟɧɧɵɣ�ɫɨɫɬɚɜ�ɧɟɪɟɞɤɨ�ɬɚɤɠɟ�ɪɚɡɥɢɱɟɧ�ɢ 

ɢɦɟɟɬ�ɛɨɥɶɲɟ�ɫɯɨɞɫɬɜɚ�ɫ�ɡɚɥɟɝɚɸɳɢɦɢ�ɜɵɲɟ�ɩɨ�ɫɤɥɨɧɭ�ɩɨɪɨɞɚɦɢ. ɇɚ�ɤɪɭɬɵɯ�ɫɤɥɨɧɚɯ�ɮɨɪ-

ɦɢɪɭɸɬɫɹ�ɝɪɭɛɵɟ�ɛɪɟɤɱɢɢ�ɞɪɟɫɜɢɬɵ, ɧɚ�ɩɨɥɨɝɢɯ – ɛɨɥɟɟ�ɬɨɧɤɢɟ�ɩɟɫɱɚɧɨ�ɚɥɟɜɪɢɬɨɜɵɟ�ɨɫɚɞ-

ɤɢ. ɋɥɨɢɫɬɨɫɬɶ�ɢ�ɫɨɪɬɢɪɨɜɤɚ�ɦɚɬɟɪɢɚɥɚ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɨɬɫɭɬɫɬɜɭɟɬ�ɢɥɢ�ɜɵɪɚɠɟɧɚ�ɫɥɚɛɨ. ɉɨ-

ɫɤɨɥɶɤɭ�ɫɤɥɨɧɨɜɵɟ�ɨɬɥɨɠɟɧɢɹ�ɜɵɪɚɜɧɢɜɚɸɬ�ɪɟɥɶɟɮ, ɢɯ�ɦɨɳɧɨɫɬɶ�ɦɟɧɹɟɬɫɹ�ɨɱɟɧɶ�ɪɟɡɤɨ�ɢ�ɧɚ 

ɤɨɪɨɬɤɢɯ�ɪɚɫɫɬɨɹɧɢɹɯ, ɞɨɫɬɢɝɚɹ�ɦɚɤɫɢɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ�ɜ�ɞɨɥɢɧɚɯ�ɢ�ɜɩɚɞɢɧɚɯ, ɚ�ɧɚ�ɩɨɞɧɹ-

ɬɢɹɯ�ɨɧɢ�ɱɚɫɬɨ�ɜɵɤɥɢɧɢɜɚɸɬɫɹ. ɉɨɫɤɨɥɶɤɭ�ɜɵɛɪɨɫɵ�ɩɪɨɢɫɯɨɞɹɬ�ɧɟ�ɩɨɫɬɨɹɧɧɨ, ɚ�ɫɩɚɡɦɚɬɢɱɟ-

ɫɤɢ, ɬɚɤɨɟ�ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɟ�ɩɨɥɭɱɢɥɨ�ɧɚɡɜɚɧɢɟ�ɫɨɛɵɬɢɣɧɨɝɨ (event stratification). 

Ⱥɥɥɸɜɢɚɥɶɧɵɟ� ɮɚɰɢɢ.� ɇɚɪɹɞɭ� ɫ� ɫɨɛɫɬɜɟɧɧɨ� ɪɭɫɥɨɜɵɦɢ� ɨɧɢ� ɜɤɥɸɱɚɸɬ� ɜɟɫɶ� ɤɨɦ-

ɩɥɟɤɫ�ɨɬɥɨɠɟɧɢɣ, ɮɨɪɦɢɪɭɸɳɢɯɫɹ�ɜ�ɪɟɱɧɵɯ�ɞɨɥɢɧɚɯ (ɪɭɫɥɨɜɵɟ, ɩɨɣɦɟɧɧɵɟ�ɢ�ɫɬɚɪɢɱɧɵɟ). 

Ⱥɥɥɸɜɢɚɥɶɧɵɟ�ɮɚɰɢɢ�ɢɦɟɸɬ�ɜ�ɫɟɱɟɧɢɢ�ɮɨɪɦɭ�ɥɢɧɡɵ�ɫ�ɜɨɝɧɭɬɵɦ�ɜɧɢɡɭ�ɨɫɧɨɜɚɧɢɟɦ�ɢ�ɨɬɧɨ-

ɫɢɬɟɥɶɧɨ�ɩɥɨɫɤɨɣ�ɤɪɨɜɥɟɣ, ɜɪɟɡɚɟɦɨɣ�ɜ�ɩɨɞɫɬɢɥɚɸɳɢɟ�ɨɬɥɨɠɟɧɢɹ, ɧɚ�ɤɨɬɨɪɵɯ�ɨɧɢ�ɡɚɥɟɝɚɸɬ 

ɫ�ɨɬɱɟɬɥɢɜɵɦ�ɪɚɡɦɵɜɨɦ. 

Ɋɭɫɥɨɜɵɟ�ɮɚɰɢɢ�ɧɚɢɛɨɥɟɟ�ɝɪɭɛɨɡɟɪɧɢɫɬɵɟ�ɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɩɟɫɤɚɦɢ�ɫ�ɩɪɢɦɟɫɶɸ�ɝɪɚ-

ɜɢɣɧɵɯ�ɡɟɪɟɧ. ɋɬɟɩɟɧɶ�ɫɨɪɬɢɪɨɜɤɢ�ɪɚɡɥɢɱɧɚɹ, ɜɧɢɡ�ɩɨ�ɬɟɱɟɧɢɸ�ɪɚɡɦɟɪɧɨɫɬɶ�ɨɫɚɞɤɨɜ�ɭɦɟɧɶ-

ɲɚɟɬɫɹ, ɚ, ɨɬɫɨɪɬɢɪɨɜɚɧɧɨɫɬɶ - ɜɨɡɪɚɫɬɚɟɬ. Ⱦɥɹ�ɪɭɫɥɨɜɵɯ�ɨɬɥɨɠɟɧɢɣ�ɯɚɪɚɤɬɟɪɧɚ�ɩɪɚɜɢɥɶɧɚɹ 

ɤɨɫɚɹ�ɫɥɨɢɫɬɨɫɬɶ. ȼ�ɩɨɩɟɪɟɱɧɨɦ�ɫɟɱɟɧɢɢ�ɭɦɟɧɶɲɚɟɬɫɹ�ɡɟɪɧɢɫɬɨɫɬɶ�ɢ�ɭɥɭɱɲɚɟɬɫɹ�ɨɬɫɨɪɬɢɪɨ-

ɜɚɧɧɨɫɬɶ. Ⱥɧɚɥɨɝɢɱɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɧɚɦɟɱɚɸɬɫɹ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɨɬ�ɰɟɧɬɪɚ�ɩɨɬɨɤɚ�ɤ�ɩɟɪɢɮɟɪɢɢ. 

ɉɨɣɦɟɧɧɵɟ�ɨɬɥɨɠɟɧɢɹ�ɮɨɪɦɢɪɭɸɬɫɹ�ɜ�ɩɟɪɢɨɞ�ɩɨɥɨɜɨɞɶɹ�ɩɪɢ�ɧɟɩɨɫɬɨɹɧɧɨɣ�ɝɢɞɪɨɞɢ-

ɧɚɦɢɤɟ. Ɉɫɚɞɤɢ�ɛɨɥɟɟ�ɬɨɧɤɨɡɟɪɧɢɫɬɵɟ, ɦɟɧɟɟ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ, ɩɪɟɞɫɬɚɜɥɟɧɵ�ɱɟɪɟɞɨɜɚɧɢɟɦ 

ɦɨɳɧɵɯ�ɩɟɫɱɚɧɵɯ�ɩɪɨɫɥɨɟɜ�ɫ�ɝɥɢɧɢɫɬɵɦɢ. Ʉɨɫɚɹ�ɫɥɨɢɫɬɨɫɬɶ�ɧɟ�ɜɵɪɚɠɟɧɚ, ɢɧɨɝɞɚ�ɩɪɢɫɭɬɫɬ-

ɜɭɟɬ�ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ�ɢ�ɜɨɥɧɢɫɬɚɹ�ɫɥɨɢɫɬɨɫɬɶ, ɪɹɛɶ�ɬɟɱɟɧɢɣ, ɜɨɥɧɟɧɢɣ, ɬɟɤɫɬɭɪɵ�ɜɡɦɭɱɢɜɚɧɢɹ. 

ɋɬɚɪɢɱɧɵɟ�ɨɬɥɨɠɟɧɢɹ�ɩɨɫɥɟ�ɩɪɟɤɪɚɳɟɧɢɹ�ɫɜɹɡɢ�ɫ�ɪɟɤɨɣ�ɩɪɢɨɛɪɟɬɚɸɬ�ɯɚɪɚɤɬɟɪ�ɨɡɟɪ-

ɧɵɯ�ɨɬɥɨɠɟɧɢɣ. Ɇɢɧɟɪɚɥɶɧɵɣ�ɫɨɫɬɚɜ�ɨɛɥɨɦɤɨɜ�ɨɞɧɨɪɨɞɧɵɣ�ɜɩɥɨɬɶ�ɞɨ�ɨɥɢɝɨɦɢɤɬɨɜɨɝɨ. 

Ʌɢɦɧɢɱɟɫɤɢɟ� ɮɚɰɢɢ.� Ɉɧɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɨɝɪɚɧɢɱɟɧɧɵɦ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ� ɢ 

ɫɪɚɜɧɢɬɟɥɶɧɨ�ɧɟɛɨɥɶɲɨɣ (ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɞɟɫɹɬɤɨɜ�ɦɟɬɪɨɜ) ɦɨɳɧɨɫɬɶɸ. ɏɚɪɚɤɬɟɪ�ɨɫɚɞɤɨɜ�ɢ 

ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ� ɡɚɜɢɫɢɬ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ, ɨɬ�ɤɥɢɦɚɬɢɱɟɫɤɨɣ� ɡɨɧɵ. Ⱦɥɹ�ɨɫɚɞɤɨɜ�ɯɚ-

ɪɚɤɬɟɪɧɚ�ɫɪɚɜɧɢɬɟɥɶɧɨ�ɯɨɪɨɲɚɹ�ɫɨɪɬɢɪɨɜɤɚ, ɧɚɥɢɱɢɟ�ɩɪɚɜɢɥɶɧɨɣ, ɱɚɫɬɨ�ɬɨɧɤɨɣ�ɫɥɨɢɫɬɨɫɬɢ. 

ɉɪɟɨɛɥɚɞɚɸɬ�ɩɟɫɱɚɧɨ�ɚɥɟɜɪɢɬɨɜɵɟ�ɢ�ɝɥɢɧɢɫɬɵɟ�ɨɫɚɞɤɢ�ɫ�ɨɛɢɥɢɟɦ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɤɨɦɩɨɧɟɧ-

ɬɨɜ. ȼ� ɨɛɫɬɚɧɨɜɤɚɯ� ɚɪɢɞɧɨɝɨ� ɤɥɢɦɚɬɚ� ɩɪɨɢɫɯɨɞɢɬ� ɯɟɦɨɝɟɧɧɚɹ� ɫɟɞɢɦɟɧɬɚɰɢɹ – ɨɫɚɠɞɚɸɬɫɹ 

ɢɡɜɟɫɬɧɹɤɢ, ɞɨɥɨɦɢɬɵ, ɦɚɝɧɟɡɢɚɥɶɧɵɟ�ɫɢɥɢɤɚɬɵ�ɬɢɩɚ, ɩɚɥɵɝɨɪɫɤɢɬɚ – ɫɟɩɢɨɥɢɬɚ. Ʌɟɝɤɨ�ɪɚɫ-

ɬɜɨɪɢɦɵɯ�ɫɨɥɟɣ – ɝɢɩɫɨɜ, ɚɧɝɢɞɪɢɬɨɜ, ɯɥɨɪɢɬɨɜ�ɢ�ɬ�ɞ. 
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Ʉ�ɝɪɭɩɩɟ�ɥɢɦɧɢɱɟɫɤɢɯ�ɮɚɰɢɣ�ɨɬɧɨɫɹɬɫɹ�ɢ�ɛɨɥɨɬɧɵɟ�ɨɬɥɨɠɟɧɢɹ, ɜ�ɤɨɬɨɪɵɯ�ɩɪɟɨɛɥɚɞɚ-

ɟɬ�ɧɚɤɨɩɥɟɧɢɟ�ɬɨɪɮɚ. 

Ʌɟɞɧɢɤɨɜɵɟ�ɮɚɰɢɢ – ɮɨɪɦɢɪɭɸɬɫɹ�ɜ�ɨɛɥɚɫɬɹɯ�ɦɚɬɟɪɢɤɨɜɨɝɨ�ɢ�ɝɨɪɧɨɝɨ�ɨɥɟɞɟɧɟɧɢɹ. 

Ʌɟɞɧɢɤɨɜɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɦɨɪɟɧɵ, ɜɨɞɧɨ�ɥɟɞɧɢɤɨɜɵɟ, ɨɡɟɪɧɨ�ɥɟɞɧɢɤɨɜɵɟ 

ɢ� ɝɥɹɰɢɨ�ɚɥɥɸɜɢɚɥɶɧɵɟ�ɨɬɥɨɠɟɧɢɹ. Ɇɨɪɟɧɵ�ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ�ɧɟ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ, ɢɥɢ 

ɨɱɟɧɶ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ�ɧɟ� ɫɥɨɢɫɬɵɟ�ɨɬɥɨɠɟɧɢɹ, ɫɨɫɬɨɹɳɢɟ�ɢɡ� ɪɚɡɥɢɱɧɵɯ�ɩɨ� ɪɚɡɦɟɪɭ� ɜɚɥɭ-

ɧɨɜ, ɝɥɵɛ, ɝɪɚɜɢɹ, ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ�ɩɟɫɱɚɧɨ�ɝɥɢɧɢɫɬɵɦ�ɦɚɬɟɪɢɚɥɨɦ, ɨɫɬɚɜɲɢɦɫɹ�ɧɚ�ɦɟɫɬɟ 

ɬɚɹɧɢɹ� ɥɟɞɧɢɤɚ. Ⱦɥɹ�ɜɚɥɭɧɨɜ� ɯɚɪɚɤɬɟɪɧɚ� ɫɜɨɟɨɛɪɚɡɧɚɹ�ɲɬɪɢɯɨɜɤɚ� ɢ�ɩɨɥɢɪɨɜɚɧɧɨɫɬɶ. ɂɫɤɨ-

ɩɚɟɦɵɟ�ɦɨɪɟɧɵ�ɧɚɡɵɜɚɸɬ�ɜɚɥɭɧɧɨɣ�ɝɥɢɧɨɣ�ɢɥɢ�ɬɢɥɥɢɬɚɦɢ (ɢɧɨɝɞɚ�ɦɢɤɫɬɢɬɚɦɢ).  

Ɏɥɸɜɢɨɝɥɹɰɢɚɥɶɧɵɟ� ɨɬɥɨɠɟɧɢɹ� ɨɛɪɚɡɭɸɬɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɵɧɨɫɚ� ɜɡɜɟɲɟɧɧɨɝɨ�ɦɚɬɟ-

ɪɢɚɥɚ�ɨɬ�ɤɪɚɹ�ɥɟɞɧɢɤɚ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ�ɪɭɱɟɣɤɚɦɢ�ɢ�ɪɟɱɤɚɦɢ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɨɬɥɨɠɟɧɢɟɦ 

ɟɝɨ�ɜ�ɡɚɧɞɪɨɜɵɯ�ɪɚɜɧɢɧɚɯ�ɢ�ɤɨɧɟɱɧɨ±ɦɨɪɟɧɧɵɯ�ɝɪɹɞɚɯ. ȼɧɚɱɚɥɟ�ɨɧɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɟɨɬɫɨɪ-

ɬɢɪɨɜɚɧɵɦɢ� ɩɨɪɨɞɚɦɢ, ɝɪɭɛɨ-, ɩɪɚɜɢɥɶɧɨ- ɢ� ɱɚɫɬɨ- ɥɢɧɡɨɜɢɞɧɨ�ɫɥɨɢɫɬɵɦɢ. Ⱦɚɥɶɲɟ, ɨɧɢ 

ɥɭɱɲɟ�ɨɬɫɨɪɬɢɪɨɜɚɧɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɩɟɫɱɚɧɵɟ�ɫ�ɬɟɤɫɬɭɪɚɦɢ�ɬɟɱɟɧɢɣ. ɉɪɢ�ɞɚɥɶɧɟɣɲɟɦ 

ɭɞɚɥɟɧɢɢ�ɨɬ�ɤɪɚɹ�ɥɟɞɧɢɤɚ�ɨɧɢ�ɩɟɪɟɯɨɞɹɬ�ɜ�ɝɥɹɰɢɨ�ɚɥɥɸɜɢɚɥɶɧɵɟ. ȼ�ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ�ɜ�ɩɨɧɢ-

ɠɟɧɢɹɯ�ɪɟɥɶɟɮɚ�ɨɡɟɪɚɯ�ɢɞɟɬ�ɧɚɤɨɩɥɟɧɢɟ�ɥɢɦɧɨɝɥɹɰɢɚɥɶɧɵɯ�ɨɬɥɨɠɟɧɢɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ 

ɬɨɧɤɨɡɟɪɧɢɫɬɵɦ� ɫɨɫɬɚɜɨɦ� ɢ� ɧɚɥɢɱɢɟɦ� ɬɨɧɤɨɣ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ� ɫɥɨɢɫɬɨɫɬɢ (ɥɟɧɬɨɱɧɵɟ� ɝɥɢ-

ɧɵ). 

Ɇɨɳɧɨɫɬɶ�ɥɟɞɧɢɤɨɜɵɯ�ɨɬɥɨɠɟɧɢɣ�ɫɨɫɬɚɜɥɹɟɬ�ɜ� ɫɪɟɞɧɟɦ�ɧɟɫɤɨɥɶɤɨ�ɞɟɫɹɬɤɨɜ�ɦɟɬɪɨɜ, 

ɜɨ�ɜɩɚɞɢɧɚɯ�ɢ�ɥɨɠɛɢɧɚɯ�ɞɨɫɬɢɝɚɹ ~ 300ɦ. 

ɗɨɥɨɜɵɟ�ɩɭɫɬɵɧɧɵɟ�ɮɚɰɢɢ – ɪɚɡɜɢɜɚɸɬɫɹ� ɜ� ɭɫɥɨɜɢɹɯ� ɚɪɢɞɧɨɝɨ� ɤɥɢɦɚɬɚ, ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪ�ɢ�ɪɟɡɤɢɦ�ɞɟɮɢɰɢɬɨɦ�ɨɫɚɞɤɨɜ. Ʉɨɦɩɥɟɤɫ�ɷɨɥɨɜɵɯ�ɮɚɰɢɣ�ɜɤɥɸɱɚɟɬ�ɷɨɥɨɜɵɟ�ɨɬɥɨ-

ɠɟɧɢɹ (ɷɪɝɢ), ɨɛɪɚɡɨɜɚɧɢɟ�ɫɨɥɟɧɵɯ�ɨɡɟɪ, ɤɚɦɟɧɢɫɬɵɯ�ɩɭɫɬɵɧɶ, ɨɬɞɟɥɶɧɵɦɢ�ɩɨɥɨɫɚɦɢ�ɜ�ɧɢɯ 

ɧɚɤɚɩɥɢɜɚɸɬɫɹ�ɚɥɥɸɜɢɚɥɶɧɵɟ�ɨɫɚɞɤɢ. 

ɉɪɟɞɫɬɚɜɥɟɧɵ�ɷɨɥɨɜɵɟ�ɨɬɥɨɠɟɧɢɹ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ�ɩɟɫɤɚɦɢ (ɩɟɫɱɚɧɢɤɚɦɢ) ɢ�ɤɪɭɩ-

ɧɨɡɟɪɧɢɫɬɵɦɢ� ɚɥɟɜɪɢɬɚɦɢ (ɚɥɟɜɪɨɥɢɬɚɦɢ). Ƚɥɢɧɢɫɬɵɣ� ɦɚɬɟɪɢɚɥ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɟɬ. 

Ⱦɥɹ� ɨɬɥɨɠɟɧɢɣ� ɯɚɪɚɤɬɟɪɧɚ� ɯɨɪɨɲɚɹ� ɨɬɫɨɪɬɢɪɨɜɚɧɧɨɫɬɶ� ɢ� ɨɤɚɬɚɧɧɨɫɬɶ� ɡɟɪɟɧ. ɉɨɜɟɪɯɧɨɫɬɶ 

ɛɥɟɫɬɹɳɚɹ, ɩɨɥɢɪɨɜɚɧɧɚɹ, ɪɟɠɟ�ɲɚɝɪɟɧɟɜɚɹ. ȼ�ɦɢɧɟɪɚɥɶɧɨɦ�ɫɨɫɬɚɜɟ�ɭɦɟɧɶɲɚɟɬɫɹ�ɤɨɥɢɱɟɫɬɜɨ 

ɥɟɝɤɨ�ɢɫɬɢɪɚɟɦɵɯ�ɦɢɧɟɪɚɥɨɜ (ɫɥɸɞɚ, ɝɢɩɫ, ɩɢɪɨɤɫɟɧɵ, ɪɨɝɨɜɵɟ�ɨɛɦɚɧɤɢ, ɷɩɢɞɨɬ) ɢ�ɜɨɡɪɚɫɬɚ-

ɟɬ� ɱɢɫɥɨ� ɭɫɬɨɣɱɢɜɵɯ� ɤ�ɦɟɯɚɧɢɱɟɫɤɨɦɭ� ɜɨɡɞɟɣɫɬɜɢɸ - (ɤɜɚɪɰ, ɝɪɚɧɚɬ, ɰɢɪɤɨɧ, ɫɢɥɥɢɦɚɧɢɬ, 

ɦɚɝɧɟɬɢɬ). Ɍɟɤɫɬɭɪɵ�ɷɨɥɨɜɵɯ�ɨɬɥɨɠɟɧɢɣ�ɪɚɡɧɨɨɛɪɚɡɧɵɟ: ɨɬɦɟɱɚɸɬɫɹ�ɤɚɤ�ɧɟ�ɫɥɨɢɫɬɵɟ�ɩɨɪɨ-

ɞɵ�ɫɨ�ɫɥɚɛɨ�ɜɵɪɚɠɟɧɧɨɣ�ɤɨɫɨɣ�ɫɥɨɢɫɬɨɫɬɶɸ, ɬɚɤ�ɢ�ɨɬɱɟɬɥɢɜɨ�ɝɨɪɢɡɨɧɬɚɥɶɧɨ�ɢ�ɤɨɫɨɫɥɨɢɫɬɵɟ 

ɨɬɥɨɠɟɧɢɹ. Ɇɨɳɧɨɫɬɶ�ɢɡɦɟɧɹɟɬɫɹ�ɨɬ�ɧɟɫɤɨɥɶɤɢɯ�ɫɚɧɬɢɦɟɬɪɨɜ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɦɟɬɪɨɜ. 
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Ɇɨɪɫɤɢɟ�ɢ�ɨɤɟɚɧɢɱɟɫɤɢɟ�ɨɛɫɬɚɧɨɜɤɢ. 

Ɉɤɟɚɧɵ�ɢ�ɦɨɪɹ�ɡɚɧɢɦɚɸɬ 70,8% ɡɟɦɧɨɝɨ�ɲɚɪɚ. ɗɬɨ�ɢ�ɨɩɪɟɞɟɥɹɟɬ�ɬɨ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, 

ɱɬɨ�ɜ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɡɪɟɡɚɯ�ɩɪɟɨɛɥɚɞɚɸɬ�ɦɨɪɫɤɢɟ�ɨɬɥɨɠɟɧɢɹ, ɤɪɨɦɟ�ɬɨɝɨ�ɨɤɟɚɧɵ�ɢ�ɦɨɪɹ – 

ɷɬɨ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɨɛɥɚɫɬɢ�ɧɚɤɨɩɥɟɧɢɹ�ɨɫɚɞɤɨɜ�ɢ�ɜ�ɦɨɪɫɤɢɯ�ɭɫɥɨɜɢɹɯ�ɝɨɪɚɡɞɨ�ɥɭɱɲɟ�ɢɯ 

ɫɨɯɪɚɧɧɨɫɬɶ. 

Ⱦɪɭɝɚɹ�ɨɫɨɛɟɧɧɨɫɬɶ�ɢɯ�ɧɟɫɪɚɜɧɟɧɧɨ�ɛɨɥɶɲɟɟ�ɩɨɫɬɨɹɧɫɬɜɨ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɢɧɟɧ-

ɬɚɥɶɧɵɦɢ. ɇɚɢɛɨɥɟɟ�ɤɨɧɬɪɚɫɬɧɚɹ�ɤɚɪɬɢɧɚ�ɯɚɪɚɤɬɟɪɧɚ�ɞɥɹ�ɩɨɛɟɪɟɠɶɹ. 

Ƚɥɚɜɧɚɹ�ɦɚɫɫɚ�ɦɚɬɟɪɢɚɥɚ�ɩɨɫɬɭɩɚɟɬ�ɫ�ɤɨɧɬɢɧɟɧɬɚ�ɢ�ɫɨɫɬɚɜɥɹɟɬ ~ 22,4ɦɥɪɞ�ɬ�ɝɨɞ. ȼɬɨ-

ɪɨɣ�ɢɫɬɨɱɧɢɤ – ɫɨɛɫɬɜɟɧɧɨ�ɨɤɟɚɧɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɢ�ɩɪɨɞɭɤɬɵ�ɪɚɡɪɭɲɟɧɢɹ�ɬɜɟɪɞɵɯ�ɤɨɪɟɧ-

ɧɵɯ�ɩɨɪɨɞ�ɦɨɪɫɤɨɝɨ�ɞɧɚ. 

Ɉɱɟɧɶ�ɜɚɠɧɚ�ɢ�ɝɟɨɯɢɦɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�ɦɨɪɫɤɨɣ�ɜɨɞɵ. ȿɟ�ɤɚɬɢɨɧɧɵɣ�ɫɨɫɬɚɜ�ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ, ɜ� ɨɫɧɨɜɧɨɦ, ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ� ɫɧɨɫɨɦ, ɚ� ɚɧɢɨɧɧɵɣ – ɜɭɥɤɚɧɢɱɟɫɤɢɦɢ� ɷɤɫɝɚɥɹɰɢɹɦɢ. 

ɇɟɫɦɨɬɪɹ�ɧɚ� ɪɚɡɧɨɨɛɪɚɡɢɟ� ɬɢɩɨɜ�ɜɨɞɨɟɦɨɜ, ɫɨɨɬɧɨɲɟɧɢɟ�ɨɫɧɨɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɩɪɚɤɬɢɱɟ-

ɫɤɢ�ɩɨɫɬɨɹɧɧɨ (Cl-/SO4
2-, K+/Mn2+�ɢ�ɬ�ɞ.), ɩɪɢɱɟɦ�ɲɟɫɬɶ�ɢɨɧɨɜ Na+, K+, Mg+, Cl-, SO4

2-, H+�ɫɨ-

ɫɬɚɜɥɹɸɬ�ɜ�ɫɭɦɦɟ 99% ɦɚɫɫɵ�ɜɫɟɯ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɨɤɟɚɧɢɱɟɫɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ. 

ȼɨɞɨɟɦɵ�ɦɢɪɨɜɨɝɨ�ɨɤɟɚɧɚ�ɩɨ�ɫɨɨɬɧɨɲɟɧɢɸ�ɢɯ�ɫ�ɫɭɲɟɣ�ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɞɜɚ�ɬɢɩɚ: 

1. ɫɪɟɞɢɡɟɦɧɵɟ�ɢɥɢ�ɜɧɭɬɪɟɧɧɢɟ; 

2. ɨɤɪɚɢɧɧɵɟ�ɢɥɢ�ɤɪɚɟɜɵɟ. 

Ɉɧɢ� ɪɚɡɥɢɱɚɸɬɫɹ� ɩɪɢɥɢɜɧɨɣ� ɫɢɥɨɣ, ɫɨɥɟɧɨɫɬɶɸ, ɩɨɫɬɨɹɧɫɬɜɨɦ� ɩɨɫɬɭɩɚɸɳɟɝɨ� ɦɚɬɟ-

ɪɢɚɥɚ�ɫ�ɫɭɲɢ, ɫɨɫɬɚɜɨɦ�ɨɪɝɚɧɢɤɢ�ɢ�ɬ�ɞ. 

Ɉɫɨɛɚɹ�ɨɛɥɚɫɬɶ�ɫɟɞɢɦɟɧɬɚɰɢɢ – ɫɨɛɫɬɜɟɧɧɨ�ɨɤɟɚɧɵ, ɝɞɟ�ɜɥɢɹɧɢɟ�ɦɧɨɝɢɯ�ɤɨɦɩɨɧɟɧɬɨɜ 

ɫɤɚɡɵɜɚɟɬɫɹ�ɜ�ɧɚɢɦɟɧɶɲɟɣ�ɫɬɟɩɟɧɢ, ɧɨ�ɫɭɳɟɫɬɜɟɧɧɨ�ɜɨɡɪɚɫɬɚɟɬ�ɡɧɚɱɟɧɢɟ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɨɤɟɚ-

ɧɢɱɟɫɤɨɝɨ�ɜɟɳɟɫɬɜɚ. 

Ⱦɪɭɝɨɣ� ɪɟɠɢɦɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɜɨɞɨɟɦɨɜ, ɨɩɪɟɞɟɥɹɸɳɟɣ� ɨɛɫɬɚɧɨɜɤɢ� ɢ� ɭɫɥɨɜɢɹ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɮɨɪɦɚ� ɟɝɨ� ɜɟɪɬɢɤɚɥɶɧɵɯ� ɫɟɱɟɧɢɣ. ɋɭɳɟɫɬɜɭɸɬ: ɦɟɥɤɨɜɨɞɧɵɟ 

ɦɨɪɹ�ɫ�ɜɵɪɨɜɧɟɧɧɵɦ�ɞɧɨɦ (ɋɟɜɟɪɧɨɟ, Ʌɚɩɬɟɜɵɯ, Ⱥɡɨɜɫɤɨɟ), ɢ�ɦɨɪɹ�ɫ�ɝɥɭɛɨɤɨɜɨɞɧɨɣ�ɤɨɬɥɨ-

ɜɢɧɨɣ (əɩɨɧɫɤɨɟ, ɑɟɪɧɨɟ). Ɇɨɪɹ�ɩɟɪɜɨɝɨ�ɬɢɩɚ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɧɚ�ɩɥɚɬɮɨɪɦɚɯ�ɢ�ɨɦɵɜɚɸɬ�ɧɟ-

ɜɵɫɨɤɢɣ, ɫɝɥɚɠɟɧɧɵɣ� ɤɨɧɬɢɧɟɧɬ. Ʉɨɬɥɨɜɢɧɧɵɟ�ɦɨɪɹ� ɱɚɳɟ� ɥɨɤɚɥɢɡɭɸɬɫɹ� ɜ� ɝɟɨɫɢɧɤɥɢɧɚɥɶ-

ɧɵɯ�ɨɛɥɚɫɬɹɯ�ɢ�ɨɛɪɚɦɥɹɸɬɫɹ�ɝɨɪɧɨɣ�ɫɭɲɟɣ. 

ȼɚɠɧɵɣ�ɮɚɤɬɨɪ�ɮɚɰɢɚɥɶɧɵɯ�ɨɛɫɬɚɧɨɜɨɤ – ɜɨɥɧɟɧɢɹ�ɢ�ɪɚɡɧɨɝɨ�ɪɨɞɚ�ɬɟɱɟɧɢɹ (ɩɪɢɥɢɜ-

ɧɨ – ɨɬɥɢɜɧɵɟ, ɜɨɥɧɨɛɟɪɟɝɨɜɵɟ, ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ, ɰɢɪɤɭɥɹɪɧɵɟ, ɜɟɪɬɢɤɚɥɶɧɵɟ, ɢ�ɬ�ɞ.), ɤɨɬɨ-

ɪɵɟ�ɨɛɭɫɥɚɜɥɢɜɚɸɬ�ɪɚɡɧɨɫ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɜɨɞɨɟɦɚɯ�ɢ�ɟɝɨ�ɨɬɥɨɠɟɧɢɟ. 
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Ɏɢɡɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɜɨɞɵ (ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ, ɩɪɨɡɪɚɱɧɨɫɬɶ� ɢ� ɬ�ɞ.), ɜɨ�ɩɟɪɜɵɯ, 

ɜɥɢɹɸɬ�ɧɚ�ɯɚɪɚɤɬɟɪ (ɤɨɥɢɱɟɫɬɜɨ�ɢ�ɪɚɡɧɨɨɛɪɚɡɢɟ) ɨɪɝɚɧɢɱɟɫɤɨɣ�ɠɢɡɧɢ, ɚ�ɬɚɤɠɟ�ɨɛɭɫɥɚɜɥɢɜɚɟɬ 

ɝɟɨɯɢɦɢɱɟɫɤɭɸ�ɜɨɡɦɨɠɧɨɫɬɶ�ɨɫɚɠɞɟɧɢɹ�ɪɹɞɚ�ɦɢɧɟɪɚɥɨɜ. ȼɨ�ɜɬɨɪɵɯ – ɨɧɢ� ɜɥɢɹɸɬ�ɧɚ� ɝɚɡɨ-

ɜɵɣ�ɫɨɫɬɚɜ�ɜɨɞɵ, ɪɚɡɜɢɬɢɟ�ɨɪɝɚɧɢɡɦɨɜ�ɢ�ɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɚɫɬɜɨɪɟɧɢɹ�ɢ�ɨɫɚɠɞɟɧɢɹ�ɫɨɟɞɢɧɟ-

ɧɢɣ. 

Ɇɨɪɫɤɢɟ�ɨɬɥɨɠɟɧɢɹ (ɮɚɰɢɢ) ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɞɜɚ�ɬɢɩɚ�ɨɤɟɚɧɢɱɟɫɤɨɝɨ�ɫɟɞɢɦɟɧɬɨɝɟ-

ɧɟɡɚ: 

Ⱥ – ɩɪɢɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 

ȼ – ɩɟɥɚɝɢɱɟɫɤɢɣ. 

Ⱥ. ɉɪɢɤɨɧɬɢɧɟɧɬɚɥɶɧɵɟ�ɨɫɚɞɤɢ (ɮɚɰɢɢ). Ƚɥɚɜɧɵɣ�ɮɚɤɬɨɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɫɬɭɩ-

ɥɟɧɢɹ�ɬɟɪɪɢɝɟɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ, ɦɟɯɚɧɢɡɦ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ�ɟɝɨ�ɨɫɚɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ�ɫɜɹɡɚ-

ɧɵ�ɫ�ɞɢɧɚɦɢɤɨɣ�ɜɨɞ�ɢ�ɨɛɭɫɥɨɜɥɟɧɵ�ɦɨɪɮɨɥɨɝɢɟɣ�ɞɧɚ�ɜɨɞɨɟɦɚ, ɝɟɨɝɪɚɮɢɱɟɫɤɢɦɢ�ɢ�ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɫɪɟɞɵ. 

ɉɨɞɚɜɥɹɸɳɚɹ�ɱɚɫɬɶ�ɨɛɥɨɦɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜɵɧɨɫɢɬɫɹ�ɤɪɭɩɧɵɦɢ�ɪɟɤɚɦɢ, ɪɚɫɩɪɟɞɟ-

ɥɹɹ�ɟɝɨ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɥɨɤɚɥɶɧɨ�ɜ�ɭɫɬɶɹɯ  ɢ�ɢɯ�ɩɨɞɜɨɞɧɵɯ�ɩɪɨɞɨɥɠɟɧɢɹɯ. ȼ�ɷɬɨɣ�ɫɜɹɡɢ, ɧɚɪɹɞɭ 

ɫ�ɜɞɨɥɶɛɟɪɟɝɨɜɨɣ�ɡɨɧɚɥɶɧɨɫɬɶɸ�ɫɭɳɟɫɬɜɭɟɬ�ɢ�ɩɨɩɟɪɟɱɧɚɹ. 

ȿɳɟ�ɨɞɧɨ�ɜɚɠɧɨɟ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ, ɱɬɨ�ɮɚɰɢɚɥɶɧɵɟ�ɪɹɞɵ�ɧɟɫɤɨɥɶɤɨ 

ɪɚɡɥɢɱɧɵ� ɧɚ: ɚ). ɩɚɫɫɢɜɧɵɯ (ɚɬɥɚɧɬɢɱɟɫɤɢɣ�ɬɢɩ), ɛ). ɚɤɬɢɜɧɵɯ (ɬɢɯɨɨɤɟɚɧɫɤɢɣ� ɬɢɩ) ɤɨɧɬɢ-

ɧɟɧɬɚɥɶɧɵɯ�ɨɤɪɚɢɧɚɯ. 

Ⱥ). ɂɞɟɚɥɶɧɵɣ�ɮɚɰɢɚɥɶɧɵɣ�ɩɪɨɮɢɥɶ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ�ɨɤɪɚɢɧ�ɩɚɫɫɢɜɧɨɝɨ�ɬɢɩɚ�ɜɤɥɸ-

ɱɚɟɬ�ɮɚɰɢɢ: 1 – ɲɟɥɶɮɚ, 2 – ɭɫɬɭɩɚ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ�ɬɢɩɚ, 3 – ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ�ɩɨɞɧɨɠɶɹ 

ɢ 4 – ɚɛɢɫɫɚɥɶɧɵɯ�ɪɚɜɧɢɧ. 

Ɉɬɥɨɠɟɧɢɹ� ɲɟɥɶɮɚ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɦɟɥɤɨɨɛɥɨɦɨɱɧɵɦɢ� ɩɨɪɨɞɚɦɢ: ɩɟɫɱɚɧɢɤɚɦɢ� ɢ 

ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɦɢ� ɚɥɟɜɪɢɬɚɦɢ, ɞɨ 50-70ɦ; ɜɛɥɢɡɢ� ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ� ɫɤɥɨɧɚ – ɝɥɢɧɚɦɢ� ɫ 

ɩɪɢɦɟɫɶɸ� ɚɥɟɜɪɢɬɨɜɵɯ� ɢ� ɩɟɫɱɚɧɵɯ� ɱɚɫɬɢɰ (130 200ɦ, ɪɟɠɟ� ɞɨ 300-500ɦ). ȼ� ɝɭɦɢɞɧɨɣ� ɢ 

ɚɪɢɞɧɨɣ�ɡɨɧɟ�ɪɚɡɜɢɬɵ�ɤɚɪɛɨɧɚɬɧɵɟ�ɩɨɪɨɞɵ – ɢɡɜɟɫɬɧɹɤɢ�ɢ�ɞɨɥɨɦɢɬɵ�ɩɟɪɟɯɨɞɹɳɢɟ�ɜ�ɬɨɧɤɨ - 

ɨɬɦɭɱɟɧɧɵɟ�ɝɥɢɧɢɫɬɵɟ�ɨɫɚɞɤɢ. 

ɏɚɪɚɤɬɟɪɧɨ�ɨɛɢɥɢɟ�ɢ� ɪɚɡɧɨɨɛɪɚɡɢɟ�ɛɟɧɬɨɫɧɵɯ�ɨɪɝɚɧɢɡɦɨɜ (ɮɨɪɚɦɢɧɢɮɟɪ, ɞɢɚɬɨɦɟɣ, 

ɪɚɞɢɨɥɹɪɢɣ, ɩɬɟɪɨɩɨɞ, ɰɟɮɚɥɨɩɨɞ, ɪɵɛ�ɢ�ɬ�ɞ.). 

Ɍɟɤɫɬɭɪɵ – ɨɬɱɟɬɥɢɜɨ�ɝɨɪɢɡɨɧɬɚɥɶɧɨ�ɢ�ɩɨɥɨɝɨɜɨɥɧɢɫɬɵɟ, ɪɟɠɟ�ɤɨɫɨɫɥɨɢɫɬɵɟ. 

Ɉɫɨɛɟɧɧɨɫɬɢ�ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ� ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ� ɫɤɥɨɧɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɨɧɬɪɚɫɬɧɨ-

ɫɬɶɸ�ɪɟɥɶɟɮɚ, ɢɧɬɟɧɫɢɜɧɵɦ�ɩɪɢɜɧɨɫɨɦ�ɬɟɪɪɢɝɟɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ, ɢɡɦɟɧɱɢɜɨɫɬɶɸ�ɝɢɞɪɨɞɢɧɚ-

ɦɢɤɢ, ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ�ɢ� ɬ�ɞ. Ɏɨɪɦɢɪɭɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɝɟɧɟɬɢɱɟɫɤɢɟ� ɬɢɩɵ: 
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ɨɛɜɚɥɶɧɨ�ɨɩɨɥɡɧɟɜɵɟ, ɨɬɥɨɠɟɧɢɹ�ɜɵɫɨɤɨɩɥɨɬɧɨɫɬɧɵɯ�ɢ�ɬɭɪɛɢɞɧɵɯ�ɬɟɱɟɧɢɣ, ɤɨɧɭɫɵ�ɜɵɧɨɫɚ. 

Ʌɢɬɨɥɨɝɢɱɟɫɤɢ�ɨɧɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɬɨɧɤɢɦɢ� ɩɟɫɤɚɦɢ� ɢ� ɢɥɚɦɢ� ɩɟɥɚɝɢɱɟɫɤɨɝɨ� ɬɢɩɚ. ɂɦɟɸɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɵɟ�ɭɱɚɫɬɤɢ, ɝɞɟ�ɨɫɚɠɞɟɧɢɟ�ɧɟ�ɩɪɨɢɫɯɨɞɢɬ, ɚ�ɨɬɦɟɱɚɟɬɫɹ�ɪɚɡɦɵɜ�ɢ�ɩɟɪɟɦɵɜ�ɛɨɥɟɟ 

ɞɪɟɜɧɢɯ�ɨɬɥɨɠɟɧɢɣ. 

Ɏɚɰɢɢ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ�ɩɨɞɧɨɠɢɣ�ɢ�ɚɛɢɫɫɚɥɶɧɵɯ�ɪɚɜɧɢɧ�ɩɪɟɞɫɬɚɜɥɟɧɵ, ɜ�ɨɫɧɨɜɧɨɦ, 

ɫɢɧɢɦ� ɢ� ɝɨɥɭɛɵɦ� ɢɥɨɦ. ɗɬɨ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɝɢɞɪɨɫɥɸɞɵ, ɫɥɚɛɨ� ɢɡɜɟɫɬɤɨɜɢɫɬɵɣ� ɨɫɚɞɨɤ, 

ɫɨɞɟɪɠɚɳɢɣ ~ 10% ɨɫɬɚɬɤɨɜ�ɩɥɚɧɤɬɨɧɧɵɯ�ɢɡɜɟɫɬɤɨɜɵɯ�ɢ�ɨɩɚɥɨɜɵɯ�ɨɪɝɚɧɢɡɦɨɜ. ɂɡ�ɚɭɬɢɝɟɧ-

ɧɵɯ�ɦɢɧɟɪɚɥɨɜ� ɬɢɩɢɱɧɵ�ɩɢɪɢɬ�ɢ� ɝɢɞɪɨɬɪɨɢɥɢɬ. Ɂɞɟɫɶ� ɫɨɫɪɟɞɨɬɨɱɟɧɚ� ɝɥɚɜɧɚɹ�ɦɚɫɫɚ� ɝɥɢɧɢ-

ɫɬɵɯ�ɨɫɚɞɤɨɜ�Ɇɢɪɨɜɨɝɨ�ɨɤɟɚɧɚ. 

ɛ). ɉɪɨɮɢɥɶ� ɮɚɰɢɚɥɶɧɵɯ� ɭɫɥɨɜɢɣ� ɚɤɬɢɜɧɵɯ� ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ� ɨɤɪɚɢɧ� ɜɤɥɸɱɚɟɬ: 1 – 

ɨɤɪɚɢɧɧɨɟ�ɤɨɬɥɨɜɢɧɧɨɟ�ɦɨɪɟ, 2 – ɨɫɬɪɨɜɧɭɸ�ɞɭɝɭ, 3 – ɝɥɭɛɨɤɨɜɨɞɧɵɣ�ɠɟɥɨɛ�ɢ�ɞɪ. 

Ɉɫɧɨɜɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ�ɨɤɪɚɢɧɧɵɯ� ɤɨɬɥɨɜɢɧɧɵɯ�ɦɨɪɟɣ� ɹɜɥɹɟɬɫɹ 

ɧɚɥɢɱɢɟ�ɨɬɞɟɥɹɸɳɢɯ�ɢɯ�ɨɬ�ɨɬɤɪɵɬɨɝɨ�ɨɤɟɚɧɚ�ɛɚɪɶɟɪɨɜ – ɨɫɬɪɨɜɧɵɯ�ɞɭɝ, ɹɜɥɹɸɳɢɯɫɹ�ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɨɛɥɨɦɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ. ȼ�ɧɢɠɧɢɯ�ɱɚɫɬɹɯ�ɲɟɥɶɮɚ�ɢ�ɜɟɪɯɧɢɯ�ɦɚɬɟɪɢ-

ɤɨɜɨɝɨ�ɫɤɥɨɧɚ�ɪɚɡɜɢɬɵ�ɩɟɫɤɢ,  ɢɧɨɝɞɚ�ɫ�ɝɪɚɜɢɟɦ�ɢ�ɝɚɥɶɤɨɣ.  ɇɢɠɟ�ɩɨ�ɫɤɥɨɧɭ�ɨɧɢ�ɫɦɟɧɹɸɬɫɹ 

ɤɪɭɩɧɨ- ɢ� ɡɚɬɟɦ� ɦɟɥɤɨɚɥɟɜɪɢɬɨɜɵɦɢ� ɨɫɚɞɤɚɦɢ. ɇɚɢɛɨɥɟɟ� ɝɥɭɛɨɤɢɟ� ɱɚɫɬɢ� ɩɨɤɪɵɬɵ� ɝɥɢɧɢ-

ɫɬɵɦɢ�ɢɥɚɦɢ. ȼ�ɡɨɧɚɯ�ɪɚɡɜɢɬɢɹ�ɚɤɬɢɜɧɨɝɨ�ɜɭɥɤɚɧɢɡɦɚ�ɩɪɟɨɛɥɚɞɚɟɬ�ɜɭɥɤɚɧɨɝɟɧɧɵɣ�ɦɚɬɟɪɢɚɥ, 

ɪɚɡɜɢɬɵ�ɬɭɪɛɢɞɵ�ɢ�ɬɭɮɨ�ɬɭɪɛɢɞɵ. 

Ɉɬɥɨɠɟɧɢɹ�ɨɫɬɪɨɜɧɵɯ�ɞɭɝ  ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɧɚ�ɝɪɚɧɢɰɟ�ɤɨɬɥɨɜɢɧɧɵɯ�ɨɤɪɚɢɧɧɵɯ�ɦɨɪɟɣ 

ɢ� ɨɬɤɪɵɬɨɝɨ�ɨɤɟɚɧɚ. Ɉɧɢ�ɜɤɥɸɱɚɸɬ� ɤɚɤ� ɧɚɡɟɦɧɵɟ, ɬɚɤ� ɢ�ɦɨɪɫɤɢɟ� ɮɚɰɢɢ. ɏɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɫɥɨɠɧɨ�ɪɚɫɱɥɟɧɟɧɧɵɦ�ɪɟɥɶɟɮɨɦ, ɜɵɫɨɤɨɣ�ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ, ɩɟɫɬɪɨɬɨɣ�ɢ�ɛɵ-

ɫɬɪɨɣ�ɢɡɦɟɧɱɢɜɨɫɬɶɸ�ɮɚɰɢɣ. Ɉɫɚɞɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ – ɫɨɛɫɬɜɟɧɧɵɣ – ɨɛɥɨɦɨɱɧɵɣ, ɫ�ɨɛɢɥɢɟɦ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ. ɋɥɨɠɟɧ� ɪɵɯɥɵɦɢ� ɜɭɥɤɚɧɨɝɟɧɧɵɦɢ�ɩɨɪɨɞɚɦɢ, ɩɨɪɨɞɚɦɢ� ɤɪɭɬɵɯ� ɩɨɞɜɨɞɧɵɯ 

ɫɤɥɨɧɨɜ, ɫɨɛɫɬɜɟɧɧɨ� ɜɭɥɤɚɧɢɱɟɫɤɢɦɢ. ȼ�ɦɟɧɶɲɟɣ�ɦɟɪɟ� ɨɫɚɠɞɚɟɬɫɹ� ɤɚɪɛɨɧɚɬɧɵɣ�ɢ� ɤɪɟɦɧɢ-

ɫɬɵɣ�ɦɚɬɟɪɢɚɥ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɛɢɨɝɟɧɧɵɣ, ɪɟɠɟ – ɯɟɦɨɝɟɧɧɵɣ. Ɏɚɰɢɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɝɪɭ-

ɛɨɨɛɥɨɦɨɱɧɵɦɢ� ɝɚɥɟɱɧɢɤɨɜɵɦɢ� ɢ� ɩɟɫɱɚɧɵɦɢ� ɨɬɥɨɠɟɧɢɹɦɢ� ɩɨɥɢɦɢɤɬɨɜɨɝɨ� ɫɨɫɬɚɜɚ, ɱɚɫɬɨ 

ɩɟɪɟɦɵɬɵɦɢ, ɜ� ɥɨɠɛɢɧɚɯ – ɜɭɥɤɚɧɨɝɟɧɧɨ – ɬɟɪɪɢɝɟɧɧɵɦɢ� ɬɭɪɛɢɞɚɦɢ, ɢ� ɬɨɧɤɨɡɟɪɧɢɫɬɵɦɢ 

ɨɬɥɨɠɟɧɢɹɦɢ�ɩɪɢɞɨɧɧɵɯ�ɬɟɱɟɧɢɣ. 

ȼ�ɦɟɥɤɨɜɨɞɧɵɯ�ɡɨɧɚɯ�ɬɟɩɥɨɝɨ�ɤɥɢɦɚɬɚ�ɨɬɥɚɝɚɸɬɫɹ�ɤɚɪɛɨɧɚɬɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɪɢɮɵ, 

ɜ� ɛɨɥɟɟ� ɝɥɭɛɨɤɨɜɨɞɧɵɯ – ɮɨɪɚɦɢɧɢɮɟɪɨɜɵɟ. ȼ� ɯɨɥɨɞɧɵɯ� ɡɨɧɚɯ – ɫ� ɜɭɥɤɚɧɨɝɟɧɧɨ-

ɬɟɪɪɢɝɟɧɧɵɦɢ� ɦɚɬɟɪɢɚɥɨɦ� ɚɫɫɨɰɢɢɪɭɟɬɫɹ� ɛɢɨɝɟɧɧɨ�ɤɪɟɦɧɢɫɬɨ�ɫɩɢɤɭɥɨɜɵɣ, ɞɢɚɬɨɦɨɜɵɣ� ɢ 

ɪɚɞɢɨɥɹɪɢɟɜɵɣ. 
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Ƚɥɭɛɨɤɨɜɨɞɧɵɣ�ɠɟɥɨɛ�ɢɥɢ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ�ɫɤɥɨɧ�ɝɨɪɧɨ�ɫɤɥɚɞɱɚɬɨɝɨ�ɫɨɨɪɭɠɟɧɢɹ – 

ɫɚɦɚɹ� ɝɥɭɛɨɤɨɜɨɞɧɚɹ�ɭɥɶɬɪɚɚɛɢɫɫɚɥɶɧɚɹ�ɨɛɫɬɚɧɨɜɤɚ (ɥɨɜɭɲɤɚ�ɧɚɢɛɨɥɟɟ�ɬɨɧɤɨɝɨ�ɨɫɚɞɨɱɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ). ɂɫɬɨɱɧɢɤɢ�ɦɚɬɟɪɢɚɥɚ – ɨɛɥɨɦɨɱɧɵɣ�ɢ� ɜɭɥɤɚɧɨɝɟɧɧɵɣ�ɦɚɬɟɪɢɚɥ� ɫ� ɫɭɲɢ�ɢ� ɨɫɬ-

ɪɨɜɧɵɯ� ɞɭɝ, ɛɢɨɝɟɧɧɵɣ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɤɪɟɦɧɢɫɬɵɣ), ɚ� ɬɚɤɠɟ� ɷɞɚɮɨɝɟɧɧɵɣ (ɩɪɨɞɭɤɬɵ 

ɪɚɡɪɭɲɟɧɢɹ�ɩɨɪɨɞ�ɞɧɚ�ɛɚɫɫɟɣɧɚ�ɫɟɞɢɦɟɧɬɚɰɢɢ). ɉɟɫɱɚɧɨ�ɚɥɟɜɪɢɬɨɜɵɟ�ɨɫɚɞɤɢ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ 

ɫɤɥɨɧɚ�ɫɦɟɧɹɸɬɫɹ�ɩɟɥɚɝɢɱɟɫɤɢɦɢ, ɞɧɨ�ɩɨɤɪɵɬɨ�ɝɥɢɧɢɫɬɵɦɢ, ɬɭɮɮɢɬɨɜɵɦɢ�ɢɥɢ�ɤɪɟɦɧɢɫɬɨ-

ɝɥɢɧɢɫɬɵɦɢ� ɢ� ɬɭɪɛɢɞɢɬɚɦɢ� ɫ� ɨɛɢɥɢɟɦ� ɮɚɭɧɵ (ɤɪɟɦɧɢɫɬɵɟ� ɝɭɛɤɢ, ɞɨɧɧɵɟ� ɮɨɪɚɦɢɧɢɮɟɪɵ, 

ɞɟɬɪɢɬɨɮɚɝɢ�ɢ�ɞɪ.). 

Ȼ. ɉɟɥɚɝɢɱɟɫɤɢɟ�ɨɛɫɬɚɧɨɜɤɢ (ɮɚɰɢɢ) – ɡɚɧɢɦɚɸɬ ~ 56% ɨɛɳɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�Ɂɟɦɥɢ. ȼ 

ɩɪɢɞɨɧɧɨɣ�ɱɚɫɬɢ�ɧɟɬ�ɜɨɥɧɟɧɢɣ, ɪɚɡɧɨɫ�ɦɚɬɟɪɢɚɥɚ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɪɚɡɥɢɱɧɨɝɨ�ɪɨɞɚ�ɬɟɱɟɧɢɹ-

ɦɢ. Ⱦɥɹ�ɚɛɢɫɫɚɥɢ�ɬɢɩɢɱɧɵ�ɞɜɚ�ɨɫɧɨɜɧɵɯ�ɝɟɧɟɬɢɱɟɫɤɢɯ�ɬɢɩɚ�ɨɫɚɞɤɨɜ – ɨɪɝɚɧɨɝɟɧɧɵɟ�ɢ�ɩɨɥɢ-

ɝɟɧɧɵɟ. 

Ɉɪɝɚɧɨɝɟɧɧɵɟ – ɩɪɟɞɫɬɚɜɥɟɧɵ�ɢɡɜɟɫɬɤɨɜɵɦɢ�ɢ�ɤɪɟɦɧɢɫɬɵɦɢ. ɂɡɜɟɫɬɤɨɜɵɟ, ɫɥɨɠɟɧɵ 

ɩɥɚɧɤɬɨɧɨɝɟɧɧɵɦɢ� ɨɫɚɞɤɚɦɢ – ɷɬɨ� ɮɨɪɚɦɢɧɢɮɟɪɨɜɵɟ, ɩɬɟɪɨɩɨɞɧɵɟ� ɢ� ɤɨɤɤɨɥɢɬɨɜɵɟ� ɢɥɵ, 

ɫɦɟɧɹɸɳɢɟɫɹ�ɫ�ɝɥɭɛɢɧɨɣ�ɤɪɚɫɧɨɣ�ɝɥɭɛɨɤɨɜɨɞɧɨɣ�ɝɥɢɧɨɣ�ɪɚɫɩɨɥɨɠɟɧɧɨɣ�ɧɢɠɟ�ɤɪɢɬɢɱɟɫɤɨɣ 

ɝɥɭɛɢɧɵ� ɤɚɪɛɨɧɚɬɨɧɚɤɨɩɥɟɧɢɹ. Ʉɪɟɦɧɢɫɬɵɟ (ɨɩɚɥɨɜɵɟ) ɨɬɥɨɠɟɧɢɹ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɤɪɚɫɧɨɣ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ�ɝɥɢɧɨɣ� ɫ� ɫɨɞɟɪɠɚɧɢɟɦ�ɪɚɤɨɜɢɧ� ɪɚɞɢɨɥɹɪɢɣ�ɞɨ 30% (ɝɥɭɛɢɧɵ 4500-6000ɦ�ɢ 

ɛɨɥɟɟ). 

ɉɨɥɢɝɟɧɧɵɟ�ɨɫɚɞɤɢ – ɷɬɨ�ɤɪɚɫɧɚɹ� ɝɥɭɛɨɤɨɜɨɞɧɚɹ� ɝɥɢɧɚ, ɫɨɫɬɨɹɳɚɹ�ɢɡ�ɬɨɧɤɨɞɢɫɩɟɪɫ-

ɧɨɝɨ� ɬɟɪɪɢɝɟɧɧɨɝɨ, ɨɛɵɱɧɨ�ɝɢɞɪɨɫɥɸɞɢɫɬɨɝɨ�ɩɨ� ɫɨɫɬɚɜɭ�ɦɚɬɟɪɢɚɥɚ, ɝɚɥɶɦɢɪɨɥɢɬɢɱɟɫɤɢ�ɩɟ-

ɪɟɪɚɛɨɬɚɧɧɵɯ� ɜɭɥɤɚɧɨɝɟɧɧɨ�ɤɥɚɫɬɢɱɟɫɤɢɯ� ɢ� ɩɨɞɜɨɞɧɨ�ɜɭɥɤɚɧɢɱɟɫɤɢɯ� ɩɪɨɞɭɤɬɨɜ (ɚɭɬɢɝɟɧ-

ɧɵɣ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬ, ɰɟɨɥɢɬ) ɫ�ɩɪɢɦɟɫɶɸ�ɤɨɫɦɢɱɟɫɤɢɯ�ɱɚɫɬɢɰ (Ni – Fe) ɢ�ɛɢɨɝɟɧɧɨɝɨ�ɦɚɬɟ-

ɪɢɚɥɚ. ɏɚɪɚɤɬɟɪɧɚ� ɩɨɜɵɲɟɧɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɪɹɞɚ� ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ (Ni, Co, Cu, Mo,Pb, ɢ 

ɞɪ.). 

ɉɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ�ɦɨɪɫɤɢɯ�ɢ�ɨɤɟɚɧɢɱɟɫɤɢɯ�ɨɛɫɬɚɧɨɜɨɤ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ, ɧɟɨɛɯɨɞɢ-

ɦɨ�ɩɨɦɧɢɬɶ�ɨ�ɬɪɟɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ. 

ɉȿɊȼɈȿ� ɈȻɋɌɈəɌȿɅɖɋɌȼɈ. Ɉɫɚɞɤɨɧɚɤɨɩɥɟɧɢɟ� ɢ� ɯɚɪɚɤɬɟɪ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɮɚɰɢɣ 

ɩɨɞɱɢɧɹɟɬɫɹ�ɬɪɟɦ�ɬɢɩɚɦ�ɡɨɧɚɥɶɧɨɫɬɢ. 

ɐɢɪɤɭɦɤɨɧɬɢɧɟɧɬɚɥɶɧɚɹ� ɡɨɧɚɥɶɧɨɫɬɶ� ɫɜɹɡɚɧɚ� ɫ� ɩɨɫɬɭɩɥɟɧɢɟɦ� ɨɫɚɞɨɱɧɨɝɨ� ɦɚɬɟ-

ɪɢɚɥɚ�ɫ�ɫɭɲɢ. Ɉɧɚ�ɜɵɪɚɠɚɟɬɫɹ�ɜ�ɧɚɤɨɩɥɟɧɢɢ�ɨɫɧɨɜɧɨɣ�ɦɚɫɫɵ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ (ɩɨ�Ⱥ�ɉ. 

Ʌɢɫɢɰɢɧɭ – 92,2%) ɜ�ɩɪɢɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ, ɱɬɨ� ɫɥɭɠɢɬ�ɨɞɧɢɦ�ɢɡ�ɩɨɤɚɡɚɬɟɥɟɣ� ɝɥɨ-

ɛɚɥɶɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɜɟɳɟɫɬɜɚ�ɜ�ɨɫɚɞɨɱɧɨɦ�ɩɪɨɰɟɫɫɟ. ȼ�ɷɬɨɣ�ɨɛɥɚɫɬɢ�ɧɚ�ɫɤɥɨɧɚɯ�ɢ�ɢɯ 

ɩɨɞɧɨɠɢɹɯ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ�ɫɤɥɨɧɚ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɨɞɢɧ�ɢɡ� ɭɪɨɜɧɟɣ “ɥɚɜɢɧɧɨɣ�ɫɟɞɢɦɟɧɬɚ-
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ɰɢɢ”, ɥɨɤɚɥɢɡɢɪɭɸɳɢɣɫɹ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ, ɜ�ɡɨɧɚɯ�ɩɨɞɜɨɞɧɵɯ�ɤɨɧɭɫɨɜ�ɜɵɧɨɫɚ�ɢ�ɨɤɪɚɢɧɧɵɯ 

ɦɨɪɹɯ. 

ɒɢɪɨɬɧɚɹ (ɤɥɢɦɚɬɢɱɟɫɤɚɹ) ɡɨɧɚɥɶɧɨɫɬɶ� ɨɩɪɟɞɟɥɹɟɬ� ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, 

ɬɢɩ�ɨɪɝɚɧɢɡɦɨɜ, ɦɢɧɟɪɚɥɨɝɢɸ�ɢɯ�ɫɤɟɥɟɬɨɜ�ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɯɚɪɚɤɬɟɪ�ɨɫɚɞɤɨɜ. Ɉɛɪɚɡɭɸɬɫɹ 

ɬɪɢ� ɲɢɪɨɬɧɵɯ� ɬɢɩɚ� ɩɟɥɚɝɢɱɟɫɤɢɯ� ɤɪɟɦɧɢɫɬɵɯ� ɮɚɰɢɢ (ɷɤɜɚɬɨɪɢɚɥɶɧɵɣ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɪɚɞɢɨɥɹɪɢɟɜɵɣ, ɢ�ɞɜɚ�ɞɢɚɬɨɦɨɜɵɯ�ɜ� ɭɦɟɪɟɧɧɵɯ�ɲɢɪɨɬɚɯ). Ʉɚɪɛɨɧɚɬɨɧɚɤɨɩɥɟɧɢɟ�ɥɨɤɚɥɢɡɭ-

ɟɬɫɹ�ɜ�ɬɟɩɥɵɯ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɡɨɧɚɯ, ɩɪɚɤɬɢɱɟɫɤɢ�ɬɪɨɩɢɱɟɫɤɢɯ�ɢ�ɫɜɹɡɚɧɨ�ɫ�ɬɪɟɬɶɢɦ�ɬɢɩɨɦ�ɡɨ-

ɧɚɥɶɧɨɫɬɢ – ɜɟɪɬɢɤɚɥɶɧɨɣ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ�ɡɨɧɚɥɶɧɨɫɬɶ�ɨɛɭɫɥɨɜɥɟɧɚ�ɤɪɢɬɢɱɟɫɤɨɣ�ɝɥɭɛɢɧɨɣ�ɤɚɪɛɨɧɚɬɨɧɚɤɨɩɥɟɧɢɹ, 

ɤɨɬɨɪɚɹ�ɢɡɦɟɧɹɟɬɫɹ�ɨɬ 3-4ɤɦ�ɜ�ɭɦɟɪɟɧɧɵɯ�ɲɢɪɨɬɚɯ�ɞɨ 5ɤɦ�ɧɚ�ɷɤɜɚɬɨɪɟ. ȼɵɲɟ�ɷɬɨɣ�ɝɥɭɛɢɧɵ�ɜ 

ɩɟɥɚɝɢɱɟɫɤɨɣ�ɡɨɧɟ�ɮɨɪɦɢɪɭɸɬɫɹ�ɤɚɪɛɨɧɚɬɧɵɟ�ɮɚɰɢɢ, ɧɢɠɟ – ɤɪɟɦɧɢɫɬɵɟ (ɜ�ɡɨɧɚɯ�ɜɵɫɨɤɨɣ 

ɛɢɨɩɪɨɞɭɤɬɢɜɧɨɫɬɢ) ɢɥɢ�ɩɨɥɢɝɟɧɧɨ�ɝɥɢɧɢɫɬɵɟ (ɜ�ɡɨɧɚɯ�ɧɢɡɤɨɣ�ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ). 

ɗɬɢɦ� ɠɟ� ɬɢɩɚɦ� ɡɨɧɚɥɶɧɨɫɬɢ� ɩɨɞɱɢɧɟɧɨ� ɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɭɝɥɟɪɨɞɚ, 

ɩɪɢɱɟɦ� ɜɟɞɭɳɚɹ� ɡɨɧɚɥɶɧɨɫɬɶ – ɰɢɪɤɭɦɤɨɧɬɢɧɟɧɬɚɥɶɧɚɹ. ɒɢɪɨɬɧɚɹ – ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɜɢɞɟ 

ɞɜɭɯ� ɜɵɫɨɤɨɲɢɪɨɬɧɵɯ (ɛɨɪɟɚɥɶɧɨɣ� ɢ� ɩɪɢɚɧɬɚɪɤɬɢɱɟɫɤɨɣ) ɢ� ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ� ɡɨɧ� ɩɨɜɵɲɟɧ-

ɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ, ɧɨ�ɨɧɚ� ɧɚ�ɩɨɪɹɞɨɤ�ɧɢɠɟ, ɱɟɦ�ɜ� ɧɚɩɪɚɜɥɟɧɢɢ�ɛɟɪɟɝ – ɩɟɥɚɝɢɚɥɶ. ȼɟɪɬɢ-

ɤɚɥɶɧɚɹ�ɡɨɧɚɥɶɧɨɫɬɶ�ɩɪɨɹɜɥɹɟɬɫɹ�ɜ�ɫɧɢɠɟɧɢɢ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɋɨɪɝ� ɫ� ɝɥɭɛɢɧɨɣ,  ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ 

ɭɞɚɥɟɧɢɟɦ�ɨɬ�ɫɭɲɢ. 

ȼɌɈɊɈȿ� ɈȻɋɌɈəɌȿɅɖɋɌȼɈ. ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɮɚɰɢɚɥɶɧɵɯ� ɜɨɞɨɟɦɨɜ� Ɇɢɪɨɜɨɝɨ 

ɨɤɟɚɧɚ�ɥɢɬɨɝɟɧɟɡ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɹɜɥɹɟɬɫɹ�ɢ�ɦɨɪɮɨɝɟɧɟɡɨɦ, ɬ�ɟ. ɩɨɜɟɪɯɧɨɫɬɶ�ɨɫɚɞɤɨɜ�ɧɟ�ɩɥɨ-

ɫɤɚɹ�ɢ�ɜɵɪɨɜɧɟɧɧɚɹ, ɚ�ɞɨɫɬɚɬɨɱɧɨ�ɪɚɫɱɥɟɧɟɧɧɚɹ, ɫ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ�ɷɪɨɡɢɣɧɵɦɢ (ɤɚɧɶɨɧɵ�ɢ 

ɬ�ɞ.) ɢ�ɚɤɤɭɦɭɥɹɬɢɜɧɵɦɢ (ɪɢɮɵ, ɩɨɞɜɨɞɧɵɟ�ɤɨɧɭɫɵ�ɜɵɧɨɫɚ) ɮɨɪɦɚɦɢ. 

ɌɊȿɌɖȿ�ɈȻɋɌɈəɌȿɅɖɋɌȼɈ. ȼɨ�ɦɧɨɝɢɯ�ɫɭɛɚɤɜɚɥɶɧɵɯ�ɡɨɧɚɯ, ɤɚɤ�ɦɟɥɤɨɜɨɞɧɵɯ, ɬɚɤ 

ɢ�ɝɥɭɛɨɤɨɜɨɞɧɵɯ, ɢɦɟɸɬɫɹ�ɭɱɚɫɬɤɢ�ɨɬɫɭɬɫɬɜɢɹ�ɨɬɥɨɠɟɧɢɣ�ɢɥɢ�ɞɚɠɟ�ɢɯ�ɪɚɡɦɵɜɚ. ɉɟɪɟɪɵɜɵ�ɜ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɢ�ɱɚɫɬɨ�ɦɨɝɭɬ�ɛɵɬɶ�ɜɵɡɜɚɧɵ�ɮɚɰɢɚɥɶɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɜ�ɜɨɞɧɨɦ�ɛɚɫɫɟɣɧɟ, ɚ 

ɧɟ� ɪɟɝɪɟɫɫɢɹɦɢ�ɢ�ɨɫɭɲɟɧɢɹɦɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɬɨɧɤɢɯ�ɩɟɪɟɪɵɜɨɜ�ɞɨɥɠɧɨ�ɨɛɹɡɚɬɟɥɶɧɨ�ɤɨɧ-

ɬɪɨɥɢɪɨɜɚɬɶɫɹ�ɮɚɰɢɚɥɶɧɵɦ�ɚɧɚɥɢɡɨɦ�ɷɬɢɯ�ɩɟɪɟɪɵɜɨɜ. 
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Ʌɟɤɰɢɹ 12. 

Ɉɛɫɬɚɧɨɜɤɢ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. 

Ɉɛɫɬɚɧɨɜɤɢ (ɮɚɰɢɢ) ɦɨɪɫɤɢɯ�ɜɨɞɨɟɦɨɜ�ɫ�ɚɧɨɦɚɥɶɧɨɣ�ɫɨɥɟɧɨɫɬɶɸ. 

 

ȼɧɭɬɪɟɧɧɢɟ�ɦɨɪɹ, ɢɦɟɸɳɢɟ� ɡɚɬɪɭɞɧɟɧɧɵɣ� ɜɨɞɨɨɛɦɟɧ� ɫ�Ɇɢɪɨɜɵɦ�ɨɤɟɚɧɨɦ, ɧɟɪɟɞɤɨ 

ɨɬɦɟɱɚɸɬɫɹ�ɩɨɜɵɲɟɧɧɨɣ�ɫɨɥɟɧɨɫɬɶɸ�ɜɨɞ�ɨɬ�ɫɪɟɞɧɟɦɢɪɨɜɨɝɨ�ɭɪɨɜɧɹ. ɋɜɨɟɨɛɪɚɡɢɟ�ɝɢɞɪɨɞɢ-

ɧɚɦɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɨɛɭɫɥɨɜɥɟɧɨ�ɩɨɜɵɲɟɧɧɵɦ�ɢɫɩɚɪɟɧɢɟɦ�ɜ�ɭɫɥɨɜɢɹɯ�ɚɪɢɞɧɨɝɨ�ɤɥɢɦɚɬɚ�ɢ 

ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥɧɨɝɨ�ɨɬɫɭɬɫɬɜɢɹ�ɫɬɨɤɚ� ɪɟɤ. ɉɪɢ�ɞɥɢɬɟɥɶɧɨɦ�ɫɭɳɟɫɬɜɨɜɚɧɢɢ�ɬɚɤɢɯ� ɭɫɥɨɜɢɣ 

ɨɛɳɚɹ� ɫɨɥɟɧɨɫɬɶ� ɜɨɞɨɟɦɚ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɟ� ɜɨɡɪɚɫɬɚɟɬ, ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɚɞɤɟ� ɪɚɫɬɜɨɪɢɦɵɯ 

ɫɨɥɟɣ. 

Ɋɚɡɜɢɬɢɟ�ɬɚɤɢɯ�ɛɚɫɫɟɣɧɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɰɢɤɥɢɱɟɫɤɢ: ɬ�ɟ. ɩɟɪɢɨɞɢɱɟɫɤɢ�ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ 

ɫɜɹɡɶ�ɫ�Ɇɢɪɨɜɵɦ�ɨɤɟɚɧɨɦ, ɚ�ɡɧɚɱɢɬ, ɢɦɟɟɬɫɹ�ɩɪɢɬɨɤ�ɜɨɞɵ�ɫ�ɩɪɢɜɧɟɫɟɧɧɵɦ�ɬɟɪɪɢɝɟɧɧɵɦ�ɦɚ-

ɬɟɪɢɚɥɨɦ. ȼ� ɪɚɡɪɟɡɚɯ� ɧɚɛɥɸɞɚɟɬɫɹ� ɱɟɪɟɞɨɜɚɧɢɟ� ɫɨɥɟɧɨɫɧɵɯ� ɬɨɥɳ� ɫ� ɤɚɪɛɨɧɚɬɧɵɦɢ, ɝɥɢɧɢ-

ɫɬɵɦɢ�ɢ�ɬ�ɞ. ɩɪɨɫɥɨɹɦɢ, ɱɬɨ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�ɧɟ�ɬɨɥɶɤɨ�ɦɨɧɨɰɢɤɥɢɱɟɫɤɢɯ, ɚ�ɢ 

ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ�ɫɨɥɟɧɨɫɧɵɯ�ɬɨɥɳ. ȼ�ɧɢɡɚɯ�ɜɨɞɧɨɣ�ɬɨɥɳɢ�ɦɨɝɭɬ�ɜɨɡɧɢɤɚɬɶ�ɡɚɫɬɨɣɧɵɟ�ɭɫɥɨ-

ɜɢɹ, ɬɨɝɞɚ� ɜ� ɨɫɧɨɜɚɧɢɢ� ɫɨɥɟɧɨɫɧɨɣ� ɫɟɪɢɢ� ɨɬɦɟɱɚɸɬɫɹ� ɨɫɚɞɤɢ, ɨɛɨɝɚɳɟɧɧɵɟ� ɨɪɝɚɧɢɱɟɫɤɢɦ 

ɜɟɳɟɫɬɜɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɬɨɧɤɨɫɥɨɢɫɬɵɦɢ�ɛɢɬɭɦɢɧɨɡɧɵɦɢ�ɚɧɝɢɞɪɢɬɚɦɢ. 

Ɉɛɫɬɚɧɨɜɤɢ (ɮɚɰɢɢ) ɩɟɪɟɯɨɞɧɵɟ�ɨɬ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ�ɤ�ɦɨɪɫɤɢɦ. 

ɗɬɢ�ɮɚɰɢɢ�ɯɚɪɚɬɟɪɢɡɭɸɬɫɹ�ɩɟɫɬɪɨɬɨɣ, ɱɚɫɬɨɣ�ɢɡɦɟɧɱɢɜɨɫɬɶɸ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɢ�ɜɪɟɦɟ-

ɧɢ, ɫɨɱɟɬɚɧɢɟɦ�ɭɫɥɨɜɢɣ�ɦɨɪɫɤɢɯ�ɢ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ�ɨɛɫɬɚɧɨɜɨɤ. Ɉɞɧɭ�ɝɪɭɩɩɭ�ɨɛɪɚɡɭɟɬ�ɤɨɦ-

ɩɥɟɤɫ�ɮɚɰɢɣ, ɧɚɡɵɜɚɟɦɵɯ�ɩɪɢɛɪɟɠɧɨ�ɦɨɪɫɤɢɦɢ. Ⱦɪɭɝɭɸ – ɨɛɫɬɚɧɨɜɤɢ�ɢ�ɨɬɥɨɠɟɧɢɹ�ɭɪɟɡɚɧ-

ɧɵɯ�ɛɟɪɟɝɨɜ (ɥɢɦɚɧɵ�ɢ�ɥɚɝɭɧɵ), ɬɪɟɬɶɸ – ɤɪɭɩɧɵɣ�ɮɚɰɢɚɥɶɧɵɣ�ɤɨɦɩɥɟɤɫ – ɞɟɥɶɬɨɜɵɟ�ɨɬɥɨ-

ɠɟɧɢɹ.  

ɉɪɢɛɪɟɠɧɨ�ɦɨɪɫɤɢɟ�ɮɚɰɢɢ.�ɗɬɨɬ�ɤɨɦɩɥɟɤɫ, ɜɤɥɸɱɚɟɬ�ɥɢɬɨɪɚɥɶ - ɨɛɥɚɫɬɶ�ɦɨɪɹ�ɪɚɫ-

ɩɨɥɨɠɟɧɧɚɹ�ɦɟɠɞɭ�ɭɪɨɜɧɹɦɢ�ɫɚɦɨɝɨ�ɜɵɫɨɤɨɝɨ�ɩɪɢɥɢɜɚ�ɢ�ɫɚɦɨɝɨ�ɧɢɡɤɨɝɨ�ɨɬɥɢɜɚ, ɢ�ɫɭɛɥɢɬɨ-

ɪɚɥɶ – ɦɟɥɤɨɜɨɞɧɵɟ� ɭɱɚɫɬɤɢ�ɦɨɪɟɣ, ɝɞɟ� ɢɧɬɟɧɫɢɜɧɨ� ɫɤɚɡɵɜɚɟɬɫɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɩɪɢɛɪɟɠɧɵɯ 

ɜɨɥɧɟɧɢɣ�ɢ�ɩɪɢɛɨɣ. 

ɉɨɫɤɨɥɶɤɭ�ɜ�ɷɬɨɣ�ɡɨɧɟ�ɩɪɨɢɫɯɨɞɢɬ�ɩɟɪɢɨɞɢɱɟɫɤɨɟ�ɨɫɭɲɟɧɢɟ, ɞɥɹ�ɧɟɟ�ɯɚɪɚɤɬɟɪɧɨ�ɫɦɟ-

ɲɟɧɢɟ�ɩɪɢɡɧɚɤɨɜ�ɧɚɡɟɦɧɨɝɨ�ɢ�ɦɨɪɫɤɨɝɨ�ɪɟɠɢɦɨɜ, ɨɛɢɥɢɟ� ɫɜɟɬɚ, ɜɵɫɨɤɚɹ�ɩɨɞɜɢɠɧɨɫɬɶ�ɜɨɞ, 

ɪɟɡɤɢɟ�ɤɨɥɟɛɚɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɫɨɥɟɧɨɫɬɢ, ɜɥɢɹɧɢɟ�ɚɬɦɨɫɮɟɪɵ. Ɉɪɝɚɧɢɱɟɫɤɢɣ�ɦɢɪ�ɨɛɢɥɟɧ�ɢ 

ɫɜɨɟɨɛɪɚɡɟɧ – ɝɚɫɬɪɨɩɨɞɵ, ɩɟɥɟɰɢɩɨɞɵ, ɤɪɚɛɵ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�ɢ�ɢɥɨɟɞɵ. 

Ɉɫɚɞɤɢ�ɨɛɵɱɧɨ�ɬɨɧɤɨɡɟɪɧɢɫɬɵɟ – ɩɟɪɟɫɥɚɢɜɚɸɳɢɟɫɹ, ɩɥɨɯɨ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ, ɦɟɥɤɨ-

ɡɟɪɧɢɫɬɵɟ�ɩɟɫɤɢ, ɚɥɟɜɪɢɬɵ�ɢ�ɝɥɢɧɵ, ɱɚɫɬɨ�ɩɟɪɟɪɚɛɨɬɚɧɧɵɟ�ɛɢɨɬɭɪɛɚɰɢɟɣ. ȼ�ɬɪɨɩɢɱɟɫɤɢɯ�ɢ 

ɫɭɛɬɪɨɩɢɱɟɫɤɢɯ� ɝɭɦɢɞɧɵɯ� ɡɨɧɚɯ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɤɚɪɛɨɧɚɬɧɵɦɢ� ɨɫɚɞɤɚɦɢ (ɜɦɟɫɬɨ� ɨɛɥɨɦɨɱ-
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ɧɵɯ) – ɤɚɪɛɨɧɚɬɧɵɟ�ɨɨɥɢɬɵ, ɨɪɝɚɧɨɝɟɧɧɵɣ�ɞɟɬɪɢɬ�ɢ�ɬ�ɞ. ɋɥɨɢɫɬɨɫɬɶ�ɧɟɩɪɚɜɢɥɶɧɚɹ, ɩɨɥɨɝɨ-

ɜɨɥɧɢɫɬɚɹ, ɢɧɨɝɞɚ�ɥɢɧɡɨɜɢɞɧɚɹ. 

ɇɚ� ɩɪɢɥɢɜɧɨ�ɨɬɥɢɜɧɵɯ� ɪɚɜɧɢɧɚɯ� ɮɨɪɦɢɪɭɟɬɫɹ, ɤɚɤ� ɛɵ� ɨɛɪɚɬɧɵɣ� ɨɛɳɟɣ� ɫɯɟɦɟ� ɨɫɚ-

ɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɮɚɰɢɚɥɶɧɵɣ�ɩɪɨɮɢɥɶ – ɨɬ�ɫɭɲɢ�ɤ�ɦɨɪɸ�ɡɟɪɧɢɫɬɨɫɬɶ�ɜ�ɰɟɥɨɦ�ɭɜɟ-

ɥɢɱɢɜɚɟɬɫɹ, ɬ�ɤ. ɦɚɬɟɪɢɚɥ�ɛɨɥɶɲɟɣ�ɱɚɫɬɶɸ�ɩɨɫɬɚɜɥɹɟɬɫɹ�ɫ�ɦɨɪɹ, ɢ�ɨɛɭɫɥɚɜɥɢɜɚɟɬ� ɭɤɚɡɚɧɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɦɚɬɟɪɢɚɥɚ. 

ɇɚ�ɧɚɢɛɨɥɟɟ�ɭɞɚɥɟɧɧɨɣ�ɨɬ�ɦɨɪɹ�ɫɬɨɪɨɧɟ�ɮɨɪɦɢɪɭɟɬɫɹ�ɩɨɥɨɫɚ�ɫɨɥɟɧɵɯ�ɨɡɟɪ (ɦɚɪɲɟɣ), 

ɜ�ɤɨɬɨɪɵɯ�ɬɨɧɤɢɟ�ɢɥɢɫɬɵɟ�ɨɫɚɞɤɢ�ɱɟɪɟɞɭɸɬɫɹ�ɫ�ɩɪɨɫɥɨɹɦɢ�ɬɨɪɮɚ�ɢ�ɩɨɱɜɚɦɢ. 

ȼ�ɚɪɢɞɧɵɯ�ɡɨɧɚɯ�ɜɞɨɥɶ�ɫɭɯɢɯ�ɩɭɫɬɵɧɧɵɯ�ɛɟɪɟɝɨɜ�ɩɨɹɜɥɹɟɬɫɹ�ɫɜɨɟɨɛɪɚɡɧɚɹ�ɮɚɰɢɹ, ɧɚ-

ɡɵɜɚɟɦɚɹ�ɫɚɛɯɚ�ɢɥɢ�ɫɟɛɤɯɚ, ɡɚɥɟɝɚɸɳɚɹ�ɜɵɲɟ�ɭɪɨɜɧɹ�ɦɨɪɹ�ɩɪɢ�ɧɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɯ�ɩɪɢɥɢɜɚɯ. 

ȿɟ�ɨɫɚɞɤɢ�ɫɨɫɬɨɹɬ�ɢɡ�ɩɟɫɤɚ, ɚɥɟɜɪɢɬɚ�ɢɥɢ�ɝɥɢɧɵ, ɩɨɤɪɵɬɵɯ�ɫɭɥɶɮɚɬɧɨ�ɫɨɥɟɜɨɣ�ɤɨɪɤɨɣ. 

ɇɚɢɛɨɥɟɟ� ɬɢɩɢɱɧɨɟ�ɢ�ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ� ɚɤɤɭɦɭɥɹɬɢɜɧɨɟ�ɩɟɫɱɚɧɨɟ�ɨɛɪɚɡɨɜɚ-

ɧɢɟ – ɩɥɹɠ, ɨɛɪɚɡɭɸɳɢɣɫɹ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɩɪɢɛɨɟɦ�ɨɛɥɨɦɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ. ȼ�ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ�ɤɪɭɬɢɡɧɵ�ɛɟɪɟɝɨɜ, ɩɥɹɠ�ɫɥɨɠɟɧ�ɝɚɥɶɤɨɣ, ɝɪɚɜɢɟɦ�ɢɥɢ�ɩɟɫɤɨɦ. Ɉɬɥɨɠɟɧɢɹ�ɯɚɪɚɤɬɟɪɢɡɭɸɬ-

ɫɹ�ɯɨɪɨɲɟɣ�ɫɨɪɬɢɪɨɜɤɨɣ�ɢ�ɨɤɚɬɚɧɧɨɫɬɶɸ�ɦɚɬɟɪɢɚɥɚ. 

ɋɢɥɶɧɵɟ�ɩɟɪɢɨɞɢɱɟɫɤɢɟ�ɲɬɨɪɦɨɜɵɟ�ɜɨɥɧɟɧɢɹ�ɮɨɪɦɢɪɭɸɬ�ɧɚ�ɧɟɤɨɬɨɪɨɦ�ɭɞɚɥɟɧɢɢ�ɨɬ 

ɛɟɪɟɝɚ�ɛɟɪɟɝɨɜɵɟ�ɜɚɥɵ. Ɉɧɢ�ɫɥɨɠɟɧɵ�ɨɛɥɨɦɨɱɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ�ɢ�ɨɪɝɚɧɢɱɟɫɤɢɦɢ�ɨɫɬɚɬɤɚɦɢ 

�ɫɢɥɶɧɨ�ɩɟɪɟɬɟɪɬɵɦɢ�ɢ�ɨɤɚɬɚɧɧɵɦɢ�ɨɛɥɨɦɤɚɦɢ�ɪɚɤɨɜɢɧ). Ɉɛɵɱɧɨ�ɢ�ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ, ɩɨɥɨɝɨ-

ɜɨɥɧɢɫɬɚɹ�ɢ�ɥɢɧɡɨɜɢɞɧɚɹ�ɫɥɨɢɫɬɨɫɬɶ. 

ɉɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɩɥɹɠɧɵɯ�ɩɟɫɤɨɜ� ɜɟɬɪɨɦ�ɨɛɪɚɡɭɸɬɫɹ�ɞɸɧɵ�ɫ� ɬɟɤɫɬɭɪɧɵɦɢ�ɢ� ɫɬɪɭɤ-

ɬɭɪɧɵɦɢ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɯɚɪɚɤɬɟɪɧɵɦɢ�ɞɥɹ�ɷɨɥɨɜɵɯ�ɨɬɥɨɠɟɧɢɣ. 

Ʌɚɝɭɧɧɵɟ�ɢ�ɥɢɦɚɧɧɵɟ�ɮɚɰɢɢ.�Ɉɛɪɚɡɭɸɬɫɹ�ɧɚ�ɧɟɤɨɬɨɪɨɦ�ɪɚɫɫɬɨɹɧɢɢ�ɨɬ�ɛɟɪɟɝɨɜ�ɥɚ-

ɝɭɧɧɨɝɨ�ɢ�ɥɢɦɚɧɧɨɝɨ� ɬɢɩɚ, ɮɨɪɦɢɪɭɹ�ɫɢɫɬɟɦɭ�ɩɨɞɜɨɞɧɵɯ�ɢ�ɧɚɞɜɨɞɧɵɯ�ɤɨɫ, ɩɟɪɟɫɵɩɟɣ, ɛɚ-

ɪɨɜ, ɤɨɬɨɪɵɟ�ɫɩɪɹɦɥɹɸɬ�ɧɟɪɨɜɧɨɫɬɢ�ɛɟɪɟɝɚ – ɛɭɯɬɵ, ɡɚɥɢɜɵ, ɦɵɫɵ�ɢ�ɬ�ɞ. ȼ�ɪɚɡɪɟɡɟ�ɷɬɢ�ɮɨɪ-

ɦɵ�ɢɦɟɸɬ�ɥɢɧɡɨɜɢɞɧɨɟ�ɫɬɪɨɟɧɢɟ�ɫ�ɩɥɨɫɤɢɦ�ɨɫɧɨɜɚɧɢɟɦ�ɢ�ɜɵɩɭɤɥɨɣ�ɩɨɜɟɪɯɧɨɫɬɶɸ, ɦɚɫɫɢɜ-

ɧɵɟ� ɢ� ɤɨɫɨɫɥɨɢɫɬɵɟ� ɬɟɤɫɬɭɪɵ. ɋɥɨɠɟɧɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɝɪɭɛɨɡɟɪɧɢɫɬɵɦ� ɢ� ɯɭɠɟ� ɨɬɫɨɪɬɢɪɨ-

ɜɚɧɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ, ɱɟɦ�ɨɫɚɞɤɢ�ɨɬɤɪɵɬɨɝɨ�ɦɨɪɹ. 

ɂɡ�ɡɚ�ɛɨɥɶɲɟɣ�ɢɥɢ�ɦɟɧɶɲɟɣ�ɢɡɨɥɹɰɢɢ�ɨɬ�ɦɨɪɹ�ɜɧɭɬɪɟɧɧɹɹ�ɱɚɫɬɶ�ɡɚɥɢɜɚ�ɩɪɟɜɪɚɳɚɟɬɫɹ 

ɜ�ɥɚɝɭɧɭ. ȼɪɟɦɹ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɢɯ�ɨɛɵɱɧɨ�ɧɟ�ɜɟɥɢɤɨ. Ɉɧɢ�ɥɢɛɨ�ɛɵɫɬɪɨ�ɡɚɩɨɥɧɹɸɬɫɹ�ɨɫɚɞɤɚ-

ɦɢ, ɥɢɛɨ�ɢɫɱɟɡɚɸɬ�ɩɟɪɟɲɟɣɤɢ, ɢ�ɥɚɝɭɧɚ�ɜɧɨɜɶ�ɫɬɚɧɨɜɢɬɫɹ�ɦɨɪɟɦ. 

Ʌɢɦɚɧɵ, ɨɛɪɚɡɭɸɬɫɹ�ɩɪɢ�ɡɚɩɨɥɧɟɧɢɢ�ɦɨɪɟɦ�ɱɚɫɬɢ�ɪɟɱɧɨɣ�ɞɨɥɢɧɵ�ɢ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɪɚɫ-

ɩɨɥɨɠɟɧɵ�ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ�ɤ�ɛɟɪɟɝɭ. 
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ɋɚɦɚɹ�ɜɚɠɧɚɹ�ɫɩɟɰɢɮɢɤɚ�ɥɚɝɭɧ�ɢ�ɥɢɦɚɧ, ɨɬɥɢɱɧɚɹ�ɨɬ�ɦɨɪɫɤɨɣ�ɫɨɥɟɧɨɫɬɶ. ȼ�ɝɭɦɢɞɧɨɦ 

ɤɥɢɦɚɬɟ, ɩɪɢ�ɜɩɚɞɟɧɢɢ�ɪɟɤ, ɜɨɞɚ�ɨɩɪɟɫɧɹɟɬɫɹ, ɨɫɚɠɞɚɸɬɫɹ�ɬɨɧɤɨɡɟɪɧɢɫɬɵɟ�ɨɫɚɞɤɢ – ɝɥɢɧɵ, 

ɚɥɟɜɪɢɬɵ, ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ�ɩɟɫɤɢ. Ɉɫɚɞɤɢ�ɩɥɨɯɨ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ, ɬɨɧɤɨɫɥɨɢɫɬɵɟ, ɧɚɪɭɲɟɧ-

ɧɵɟ� ɛɢɨɬɭɪɛɚɰɢɟɣ� ɢ� ɤɨɪɧɟɜɨɣ� ɫɢɫɬɟɦɨɣ� ɪɚɫɬɟɧɢɣ. ɏɚɪɚɤɬɟɪɧɵ� ɢ� ɤɚɪɛɨɧɚɬɧɵɟ� ɨɬɥɨɠɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɪɚɤɭɲɟɱɧɢɤɚɦɢ. ȼ�ɚɪɢɞɧɨɦ�ɤɥɢɦɚɬɟ - ɡɚɫɨɥɨɧɹɸɬɫɹ�ɢ�ɢɞɟɬ�ɨɫɚɠɞɟɧɢɹ�ɤɚɪ-

ɛɨɧɚɬɨɜ�ɢ�ɫɨɥɟɣ (ɞɨɥɨɦɢɬɚ, ɜɵɫɨɤɨɦɚɝɧɟɡɢɚɥɶɧɨɝɨ�ɤɚɥɶɰɢɬɚ, ɦɢɪɚɛɢɥɢɬɚ, ɚɫɬɪɚɯɚɧɢɬɚ, ɝɚɥɢ-

ɬɚ, ɢ�ɞɪ.). 

ɋ�ɢɡɦɟɧɟɧɢɟɦ�ɫɨɥɟɧɨɫɬɢ�ɦɟɧɹɟɬɫɹ�ɢ�ɮɚɭɧɚ. Ɉɧɚ�ɫɬɚɧɨɜɢɬɫɹ�ɨɞɧɨɨɛɪɚɡɧɨɣ (ɩɟɥɢɰɢɩɨ-

ɞɵ, ɨɫɬɪɚɤɨɞɵ, ɝɚɫɬɪɨɩɨɞɵ, ɱɟɪɜɢ). Ⱦɥɹ�ɦɧɨɝɢɯ�ɜɢɞɨɜ�ɯɚɪɚɤɬɟɪɧɚ�ɢɡɦɟɧɱɢɜɨɫɬɶ�ɜɢɞɨɜ, ɩɨɹɜ-

ɥɟɧɢɟ�ɤɚɪɥɢɤɨɜɨɫɬɢ�ɢ�ɬ�ɞ. 

ȼ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɥɚɝɭɧɚɯ�ɢ�ɥɢɦɚɧɚɯ�ɦɨɠɟɬ�ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ�ɬɨɪɮ, ɚ�ɧɟɞɨɫɬɚ-

ɬɨɤ�ɤɢɫɥɨɪɨɞɚ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɨɛɨɝɚɳɟɧɢɸ�ɨɫɚɞɤɨɜ�ɫɚɩɪɨɩɟɥɟɜɵɦ�ɦɚɬɟɪɢɚɥɨɦ. 

Ⱦɟɥɶɬɨɜɵɟ�ɮɚɰɢɢ. ɗɬɨ�ɨɛɥɚɫɬɢ�ɨɬɥɨɠɟɧɢɹ�ɨɫɚɞɤɨɜ, ɜɵɧɨɫɢɦɵɯ�ɪɟɤɨɣ, ɪɚɫɩɨɥɨɠɟɧ-

ɧɵɟ�ɜ�ɟɟ�ɭɫɬɶɟ�ɩɪɢ�ɜɩɚɞɟɧɢɢ�ɪɟɤɢ�ɜ�ɦɨɪɟ (ɢɥɢ�ɨɡɟɪɨ). Ɉɛɪɚɡɨɜɚɧɢɟ�ɞɟɥɶɬɵ�ɨɛɭɫɥɨɜɥɟɧɨ�ɫɨɱɟ-

ɬɚɧɢɟɦ� ɞɜɭɯ� ɨɫɧɨɜɧɵɯ�ɮɚɤɬɨɪɨɜ – ɜɵɧɨɫɚ� ɦɚɫɫ� ɨɛɥɨɦɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ� ɢ� ɟɝɨ� ɩɟɪɟɪɚɛɨɬɤɚ 

ɦɨɪɫɤɢɦɢ�ɜɨɥɧɟɧɢɹɦɢ�ɢ�ɬɟɱɟɧɢɹɦɢ. 

Ⱦɟɥɶɬɚ, ɮɨɪɦɢɪɭɟɬɫɹ, ɤɨɝɞɚ� ɪɟɤɚ�ɩɨɫɬɚɜɥɹɟɬ�ɦɚɬɟɪɢɚɥɚ�ɛɨɥɶɲɟ, ɱɟɦ�ɦɨɠɟɬ�ɭɧɟɫɬɢ� ɢ 

ɩɟɪɟɪɚɛɨɬɚɬɶ�ɦɨɪɟ. Ʉɪɨɦɟ�ɨɛɥɨɦɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɤɨɧɬɚɤɬɟ�ɩɪɟɫɧɵɯ�ɢ�ɫɨɥɟɧɵɯ�ɜɨɞ�ɩɪɨ-

ɢɫɯɨɞɢɬ�ɦɚɫɫɨɜɚɹ� ɤɨɚɝɭɥɹɰɢɹ� ɜɟɳɟɫɬɜɚ. ȼ�ɞɟɥɶɬɚɯ� ɨɫɚɠɞɚɟɬɫɹ 70-90% ɜɡɜɟɫɢ, 80-95% ɪɚɫ-

ɬɜɨɪɟɧɧɨɝɨ Fe, Cu, Al ɢ� ɞɪ. ɗɬɨ� ɜɟɞɟɬ�ɤ “ɭɪɚɝɚɧɧɵɦ” ɫɤɨɪɨɫɬɹɦ�ɧɚɤɨɩɥɟɧɢɹ�ɨɫɚɞɤɨɜ (100-

1000 ɦɦ�ɦɥɧ�ɥɟɬ, ɪɟɠɟ – ɛɨɥɟɟ 30000 ɦɦ�ɦɥɧ�ɥɟɬ. ɉɨɷɬɨɦɭ�ɞɟɥɶɬɵ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɝɥɨ-

ɛɚɥɶɧɵɣ�ɭɪɨɜɟɧɶ “ɥɚɜɢɧɧɨɣ�ɫɟɞɢɦɟɧɬɚɰɢɢ”. 

ȼ�ɩɪɟɞɟɥɚɯ�ɞɟɥɶɬ�ɜɵɞɟɥɹɟɬɫɹ�ɪɹɞ�ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɮɚɰɢɚɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ: ɡɨɧɚ 

ɧɢɠɧɟɝɨ�ɬɟɱɟɧɢɹ�ɪɟɤɢ, ɩɥɨɫɤɚɹ�ɢ�ɫɥɚɛɨɧɚɤɥɨɧɟɧɧɚɹ�ɤ�ɦɨɪɸ; ɟɟ�ɩɨɥɨɝɨɟ�ɩɨɞɜɨɞɧɨɟ�ɩɪɨɞɨɥ-

ɠɟɧɢɟ (ɩɨɞɜɨɞɧɚɹ�ɱɚɫɬɶ�ɢɥɢ�ɚɜɚɧɞɟɥɶɬɚ); ɨɬɧɨɫɢɬɟɥɶɧɨ�ɤɪɭɬɨɣ�ɫɤɥɨɧ�ɚɜɚɧɞɟɥɶɬɵ (ɫɜɚɹ�ɝɥɭ-

ɛɢɧ); ɫɨɛɫɬɜɟɧɧɨ�ɦɨɪɫɤɨɣ�ɛɨɥɟɟ�ɝɥɭɛɨɤɢɣ�ɜɨɞɨɟɦ. 

Ɉɬ�ɭɫɬɶɹ�ɤ�ɩɟɪɢɮɟɪɢɢ�ɤɨɧɭɫɚ�ɜɵɧɨɫɚ�ɭɦɟɧɶɲɚɟɬɫɹ�ɪɚɡɦɟɪɧɨɫɬɶ�ɦɚɬɟɪɢɚɥɚ (ɢɫɤɥɸɱɟ-

ɧɢɟ�ɫɨɫɬɚɜɥɹɸɬ�ɨɛɥɚɫɬɢ�ɪɚɡɜɢɬɢɹ�ɩɪɢɞɨɧɧɵɯ�ɬɟɱɟɧɢɣ) ɢ�ɭɥɭɱɲɚɟɬɫɹ�ɟɝɨ�ɨɤɚɬɚɧɧɨɫɬɶ. 
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Ʌɟɤɰɢɹ 13. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ�ɢ�ɷɜɨɥɸɰɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. 

ɉɨɜɬɨɪɹɟɦɨɫɬɶ� ɫɥɨɟɜ� ɢ� ɨɫɚɞɨɱɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ (ɩɚɱɟɤ, ɬɨɥɳ, ɮɨɪɦɚɰɢɣ) ɜ� ɢɫɬɨɪɢɢ 

Ɂɟɦɥɢ�ɩɪɨɢɫɯɨɞɢɬ�ɧɚ�ɮɨɧɟ�ɨɛɳɟɝɨ�ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɩɥɚɧɟɬɵ�ɢ�ɧɚɡɵɜɚɟɬɫɹ�ɩɟɪɢɨ-

ɞɢɱɧɨɫɬɶɸ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ�ɢɦɟɟɬ�ɪɚɡɥɢɱɧɵɟ�ɦɚɫɲɬɚɛɵ. ɑɟɪɟɞɭɸɬɫɹ�ɬɨɧ-

ɤɢɟ (ɫɚɧɬɢɦɟɬɪɵ�ɢ�ɢɯ�ɞɨɥɢ) ɫɥɨɢ�ɢ�ɥɢɬɨɥɨɝɢɱɟɫɤɢɟ�ɤɨɦɩɥɟɤɫɵ (ɬɨɥɳɢ�ɜ�ɞɟɫɹɬɤɢ�ɦɟɬɪɨɜ), ɫɨ-

ɫɬɨɹɳɢɟ�ɢɡ�ɰɟɥɨɝɨ�ɧɚɛɨɪɚ�ɩɨɪɨɞ, ɡɚɥɟɝɚɸɳɢɟ�ɜ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ȼɵɫɲɭɸ 

ɮɨɪɦɭ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɩɨ�Ʌ�ȼ. ɉɭɫɬɨɜɚɥɨɜɭ�ɫɨɫɬɚɜɥɹɸɬ�ɨɫɚɞɨɱɧɵɟ�ɮɨɪɦɚɰɢɢ, ɞɨɫɬɢɝɚɸɳɢɟ 

ɦɨɳɧɨɫɬɢ�ɜ�ɫɨɬɧɢ�ɢ�ɬɵɫɹɱɢ�ɦɟɬɪɨɜ. 

Ɋɚɡɧɨɦɚɫɲɬɚɛɧɨɫɬɶ�ɩɨɫɥɭɠɢɥɚ�ɨɫɧɨɜɚɧɢɟɦ�ɞɥɹ�ɜɵɞɟɥɟɧɢɹ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɧɢɡɲɟɝɨ�ɢ 

ɜɵɫɲɟɝɨ� ɩɟɪɢɨɞɨɜ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ� ɧɢɡɲɟɝɨ� ɩɨɪɹɞɤɚ� ɧɚɡɵɜɚɸɬ� ɪɢɬɦɢɱɧɨɫɬɶ, ɚ� ɜɵɫɲɟɝɨ – 

ɰɢɤɥɢɱɧɨɫɬɶ, ɨɞɧɚɤɨ�ɟɞɢɧɫɬɜɚ�ɜ�ɬɟɪɦɢɧɚɯ�ɧɟɬ. 

ɇɚɢɛɨɥɟɟ� ɩɪɨɫɬɨɟ� ɩɪɨɹɜɥɟɧɢɟ� ɪɢɬɦɢɱɧɨɫɬɢ – ɱɟɪɟɞɨɜɚɧɢɟ� ɫɥɨɣɤɨɜ� ɞɜɭɯ� ɤɚɤɢɯ�ɥɢɛɨ 

ɩɨɪɨɞ (ɧɚɩɪɢɦɟɪ, ɚɪɝɢɥɥɢɬɚ�ɢ�ɚɥɟɜɪɨɥɢɬɚ). Ɋɢɬɦ�ɦɨɠɟɬ� ɫɨɫɬɨɹɬɶ�ɢɡ�ɧɟɫɤɨɥɶɤɢɯ (ɬɪɟɯ�ɢ�ɛɨ-

ɥɟɟ) ɫɥɨɣɤɨɜ�ɢ�ɫɥɨɟɜ�ɫ�ɫɭɦɦɚɪɧɨɣ�ɦɨɳɧɨɫɬɶɸ�ɞɨ 1ɦ�ɢ�ɛɨɥɟɟ. Ʉɨɥɢɱɟɫɬɜɨ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɪɢɬ-

ɦɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɱɟɧɶ�ɛɨɥɶɲɢɦ. əɪɤɢɦ�ɩɪɢɦɟɪɨɦ�ɬɚɤɨɣ�ɪɢɬɦɢɱɧɨɫɬɢ�ɹɜɥɹɟɬɫɹ�ɮɥɢɲ, ɜ�ɫɨ-

ɫɬɚɜɟ� ɤɨɬɨɪɨɝɨ� ɩɪɟɨɛɥɚɞɚɸɬ� ɬɟɪɪɢɝɟɧɧɵɟ (ɩɟɫɱɚɧɵɟ, ɚɥɟɜɪɢɬɨɜɵɟ, ɝɥɢɧɢɫɬɵɟ) ɢ� ɤɚɪɛɨɧɚɬ-

ɧɵɟ (ɢɡɜɟɫɬɧɹɤɢ, ɦɟɪɝɟɥɢ) ɩɨɪɨɞɵ�ɫɭɦɦɚɪɧɚɹ�ɦɨɳɧɨɫɬɶ�ɦɨɠɟɬ�ɞɨɫɬɢɝɚɬɶ�ɧɟɫɤɨɥɶɤɢɯ�ɫɨɬɟɧ�ɢ 

ɞɚɠɟ�ɩɟɪɜɵɯ�ɤɢɥɨɦɟɬɪɨɜ. 

ɋɪɟɞɢ�ɩɪɢɱɢɧ, ɜɵɡɵɜɚɸɳɢɯ�ɪɢɬɦɢɱɧɨɫɬɶ�ɫɥɟɞɭɟɬ�ɧɚɡɜɚɬɶ�ɫɟɡɨɧɧɵɟ, ɝɨɞɢɱɧɵɟ�ɢ�ɦɧɨ-

ɝɨɥɟɬɧɢɟ� ɢɡɦɟɧɟɧɢɹ� ɤɥɢɦɚɬɚ, ɫɜɹɡɚɧɧɵɟ� ɫ� ɰɢɤɥɚɦɢ� ɫɨɥɧɟɱɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ: 11, 22, 35, 105, 

150 ɥɟɬ�ɢ�ɛɨɥɟɟ. ɇɚ�ɩɟɪɢɨɞɢɱɧɨɫɬɶ�ɧɢɡɲɢɯ�ɩɨɪɹɞɤɨɜ�ɜɥɢɹɸɬ�ɬɚɤɠɟ�ɢɡɦɟɧɟɧɢɹ�ɤɥɢɦɚɬɚ, ɫɜɹ-

ɡɚɧɧɵɟ� ɫ� ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ� ɢɡɦɟɧɟɧɢɹ� ɨɪɢɟɧɬɢɪɨɜɤɢ� ɡɟɦɧɨɣ� ɩɥɨɫɤɨɫɬɢ� ɟɟ� ɨɪɛɢɬɵ (~40ɬɵɫ. 

ɥɟɬ), ɚ�ɬɚɤɠɟ�ɡɟɦɥɟɬɪɹɫɟɧɢɹ�ɢ�ɨɥɟɞɟɧɟɧɢɹ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ�ɜɵɫɲɢɯ�ɩɨɪɹɞɤɨɜ�ɜɨ�ɜɪɟɦɟɧɧɨɦ�ɩɨɧɢɦɚɧɢɢ�ɨɯɜɚɬɵɜɚɟɬ�ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɨɬɪɟɡɤɢ�ɜɪɟɦɟɧɢ�ɝɟɨɥɨɝɢɱɟɫɤɨɣ�ɢɫɬɨɪɢɢ – ɤɚɠɞɵɣ�ɷɥɟɦɟɧɬ�ɩɟɪɢɨɞɢɱɟɫɤɢ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ�ɞɟ-

ɫɹɬɤɨɜ�ɬɵɫɹɱ�ɞɨ�ɞɟɫɹɬɤɨɜ�ɢ�ɞɚɠɟ�ɫɨɬɟɧ�ɦɢɥɥɢɚɪɞɨɜ�ɥɟɬ. 

ɇ�Ȼ. ȼɨɫɫɨɟɜɢɱ� ɩɪɟɞɥɨɠɢɥ� ɩɟɪɢɨɞɢɱɧɨɫɬɶ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 5*106 – 1*106� ɥɟɬ 

ɢɦɟɧɨɜɚɬɶ�ɦɟɡɨɰɢɤɥɚɦɢ, 1*106 – 6*107�ɥɟɬ – ɦɚɤɪɨɰɢɤɥɚɦɢ�ɢ 6*107 – 1,5*108�ɥɟɬ – ɦɟɝɚɰɢɤ-

ɥɚɦɢ�ɢɥɢ�ɫɟɪɢɹ�ɰɢɤɥɨɜ – ɦɟɡɨɰɢɤɥ, ɫɟɪɢɹ�ɦɟɡɨɰɢɤɥɨɜ – ɦɚɤɪɨɰɢɤɥ, ɫɟɪɢɹ�ɦɚɤɪɨɰɢɤɥɨɜ – ɦɟ-

ɝɚɰɢɤɥ. 
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ɗɥɟɦɟɧɬ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɜɵɫɲɟɝɨ�ɩɨɪɹɞɤɚ – ɰɢɤɥ, ɦɨɠɟɬ�ɫɨɫɬɨɹɬɶ�ɢɡ�ɞɟɫɹɬɤɨɜ�ɢ�ɫɨɬɟɧ 

ɫɥɨɟɜ�ɢ�ɩɥɚɫɬɨɜ, ɫɭɦɦɚɪɧɨɣ�ɦɨɳɧɨɫɬɶɸ�ɞɨ 1-2ɤɦ�ɢɥɢ�ɛɨɥɟɟ. ɉɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɸ�Ʌ�ȼ. ɉɭɫɬɨ-

ɜɚɥɨɜɚ�ɩɟɪɢɨɞɵ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 150-200ɦɥɧ. ɥɟɬ�ɪɚɡɞɟɥɹɸɬɫɹ�ɤɪɭɩ-

ɧɟɣɲɢɦɢ�ɬɟɤɬɨɧɢɱɟɫɤɢɦɢ�ɮɚɡɚɦɢ – ɤɚɥɟɣɞɨɧɫɤɨɣ, ɝɟɪɰɢɧɫɤɨɣ�ɢ�ɚɥɶɩɢɣɫɤɨɣ. ɗɬɨ�ɨɬɪɚɠɚɟɬ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ, – ɱɟɦ�ɜɵɲɟ�ɩɨɪɹɞɨɤ, ɬɟɦ�ɦɟɧɟɟ�ɨɧɚ�ɜɵɪɚɠɟɧɚ. Ɉɞɧɚ�ɢɡ�ɨɫ-

ɧɨɜɧɵɯ�ɟɟ�ɩɪɢɱɢɧ – ɷɜɨɥɸɰɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

ɉɟɪɜɨɩɪɢɱɢɧɨɣ� ɩɟɪɢɨɞɢɱɧɨɫɬɢ� ɜɵɫɲɟɝɨ� ɩɨɪɹɞɤɚ� ɫɱɢɬɚɸɬ� ɜɨɡɦɭɳɚɸɳɟɟ� ɜɥɢɹɧɢɟ 

ɰɟɧɬɪɚɥɶɧɵɯ�ɦɚɫɫ�Ƚɚɥɚɤɬɢɤɢ�ɧɚ�ɋɨɥɧɟɱɧɭɸ�ɫɢɫɬɟɦɭ. ɉɪɨɢɫɯɨɞɹɳɢɟ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɷɬɨɝɨ�ɢɡ-

ɦɟɧɟɧɢɹ�ɮɨɪɦɵ�ɨɪɛɢɬɵ, ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ, ɚɤɬɢɜɧɨɫɬɢ�ɮɢɡɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɋɨɥɧɰɟ, 

ɜɥɢɹɸɬ� ɧɚ� ɩɚɪɚɦɟɬɪɵ� ɞɜɢɠɟɧɢɹ, ɬɟɤɬɨɧɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɢ� ɤɥɢɦɚɬ� Ɂɟɦɥɢ. ɉɨɫɥɟɞɧɢɟ, ɜ 

ɫɜɨɸ� ɨɱɟɪɟɞɶ, ɜɵɡɵɜɚɸɬ� ɢɡɦɟɧɟɧɢɟ� ɭɫɥɨɜɢɣ� ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɚ� ɢ� ɫɨɫɬɚɜɚ� ɨɬɤɥɚɞɵɜɚɸɳɢɯɫɹ 

ɨɫɚɞɤɨɜ. 

ɗɜɨɥɸɰɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ� ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ� ɜɵɡɜɚɥɚ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɢ� ɤɨɥɢɱɟɫɬ-

ɜɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɫɨɫɬɚɜɟ�ɜɨɡɧɢɤɚɸɳɢɯ�ɨɫɚɞɤɨɜ. Ɍɚɤɢɟ�ɢɡɦɟɧɟɧɢɹ�ɹɜɥɹɸɬɫɹ�ɜɵɪɚɠɟɧɢɟɦ 

ɮɢɥɨɫɨɮɫɤɨɝɨ�ɡɚɤɨɧɚ “ɨɬɪɢɰɚɧɢɟ�ɨɬɪɢɰɚɧɢɹ”, ɬ�ɟ. ɧɨɜɨɟ, ɜɨɡɧɢɤɚɟɬ�ɧɚ�ɛɚɡɟ�ɭɠɟ�ɫɭɳɟɫɬɜɭɸ-

ɳɟɝɨ. Ⱦɥɹ�ɷɬɨɝɨ�ɑ. Ʌɚɣɟɥɶ�ɜɜɟɥ�ɜ�ɝɟɨɥɨɝɢɸ�ɩɪɢɧɰɢɩɵ�ɚɤɬɭɚɥɢɡɦɚ, ɫɨɝɥɚɫɧɨ�ɤɨɬɨɪɨɦɭ�ɜ�ɝɟɨ-

ɥɨɝɢɱɟɫɤɨɦ�ɩɪɨɲɥɨɦ�ɞɟɣɫɬɜɨɜɚɥɢ�ɬɟ�ɠɟ�ɫɢɥɵ�ɢ�ɫ�ɬɚɤɨɣ�ɠɟ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ, ɤɚɤ�ɢ�ɜ�ɧɚɫɬɨɹ-

ɳɟɟ�ɜɪɟɦɹ. 

ɗɜɨɥɸɰɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ, ɱɬɨ�ɫɨ�ɜɪɟɦɟɧɟɦ�ɨɛɪɚɡɨɜɚɧɢɟ�ɨɞ-

ɧɢɯ�ɨɫɚɞɤɨɜ�ɩɨɫɬɟɩɟɧɧɨ�ɡɚɬɭɯɚɟɬ, ɧɨ�ɜɡɚɦɟɧ, ɢɡ�ɬɟɯ�ɠɟ�ɤɨɦɩɨɧɟɧɬɨɜ, ɨɛɪɚɡɭɸɬɫɹ�ɞɪɭɝɢɟ, ɨɬ-

ɥɢɱɚɸɳɢɟɫɹ�ɩɨ�ɦɢɧɟɪɚɥɶɧɨɦɭ�ɫɨɫɬɚɜɭ, ɫɬɪɨɟɧɢɸ�ɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦ�ɫɜɨɣɫɬɜɚɦ. ɗɬɢ�ɩɪɟ-

ɨɛɪɚɡɨɜɚɧɢɹ�ɨɛɭɫɥɨɜɥɟɧɵ, ɯɨɞɨɦ�ɪɚɡɜɢɬɢɹ�Ɂɟɦɥɢ�ɢ�ɫɜɹɡɚɧɵ�ɫ�ɷɜɨɥɸɰɢɟɣ�ɟɟ�ɜɧɟɲɧɢɯ�ɨɛɨɥɨ-

ɱɟɤ: ɚɬɦɨɫɮɟɪɵ, ɝɢɞɪɨɫɮɟɪɵ, ɥɢɬɨɫɮɟɪɵ, ɚ�ɩɨɡɞɧɟɟ�ɢ�ɛɢɨɫɮɟɪɵ. 

Ⱥɬɦɨɫɮɟɪɚ�Ɂɟɦɥɢ. ɉɟɪɜɢɱɧɚɹ�ɚɬɦɨɫɮɟɪɚ�ɫɨɫɬɨɹɥɚ�ɢɡ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɩɚɪɨɜ�ɜɨ-

ɞɵ, ɭɝɥɟɤɢɫɥɨɬɵ, ɨɤɢɫɢ�ɭɝɥɟɪɨɞɚ, ɜɨɞɨɪɨɞɚ, ɚɦɦɢɚɤɚ, ɫɟɪɨɜɨɞɨɪɨɞɚ, ɦɟɬɚɧɚ�ɢ�ɞɪɭɝɢɯ�ɝɚɡɨɜ, 

ɜɵɞɟɥɹɸɳɢɯɫɹ�ɢɡ�ɧɟɞɪ. 

ɋɨ� ɜɪɟɦɟɧɟɦ, ɨɝɪɨɦɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɋɈ2� ɜɨɲɥɨ� ɜ� ɫɨɫɬɚɜ� ɤɚɪɛɨɧɚɬɧɵɯ� ɦɢɧɟɪɚɥɨɜ – 

ɤɚɥɶɰɢɬɚ�ɢ�ɞɨɥɨɦɢɬɚ, ɨɛɪɚɡɨɜɚɜɲɢɯ�ɦɨɳɧɵɟ�ɬɨɥɳɢ�ɢɡɜɟɫɬɧɹɤɨɜ , ɞɨɥɨɦɢɬɨɜ, ɦɟɥɚ. ɍɝɥɟɪɨɞ 

ɛɵɥ�ɢ�ɨɞɧɢɦ�ɢɡ�ɨɫɧɨɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɚɦɟɧɧɵɯ� ɭɝɥɟɣ, ɝɨɪɸɱɢɯ� ɫɥɚɧɰɟɜ, 

ɬɨɪɮɨɜ�ɢ�ɬ�ɞ. ɗɬɨ�ɩɪɢɜɨɞɢɥɨ�ɤ�ɩɨɫɬɟɩɟɧɧɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɫɨɞɟɪɠɚɧɢɹ�ɜ�ɚɬɦɨɫɮɟɪɟ�ɚɡɨɬɚ�ɢ 

ɤɢɫɥɨɪɨɞɚ. ɉɨɡɞɧɟɟ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɮɨɬɨɫɢɧɬɟɡɚ�ɡɟɥɟɧɵɟ�ɪɚɫɬɟɧɢɹ�ɢɡɜɥɟɤɚɥɢ�ɭɝɥɟɪɨɞ�ɢɡ�ɋɈ2�ɢ 
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ɨɫɜɨɛɨɠɞɚɥɢ�ɤɢɫɥɨɪɨɞ. ɉɨɞ�ɞɟɣɫɬɜɢɟɦ�ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ�ɢɡɥɭɱɟɧɢɹ�ɧɚɱɚɥ�ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ 

ɨɡɨɧɨɜɵɣ�ɫɥɨɣ�Ɂɟɦɥɢ 

�Ɉ2 + Ɉ�ļ 2Ɉ3�ɢɥɢ�Ɉ2 + Ɉ = Ɉ3 

ɍɜɟɥɢɱɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�Ɉ2�ɜ�ɚɬɦɨɫɮɟɪɟ�ɨɛɭɫɥɨɜɥɢɜɚɥɨ�ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ�ɨɤɢɫɥɢɬɟɥɶ-

ɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɢ�ɩɨɹɜɥɟɧɢɸ�ɧɨɜɵɯ�ɦɢɧɟɪɚɥɶɧɵɯ�ɜɢɞɨɜ. 

Ƚɢɞɪɨɫɮɟɪɚ� Ɂɟɦɥɢ.� ɉɟɪɜɨɧɚɱɚɥɶɧɨ� ɜɨɞɵ� ɛɵɥɢ� ɤɢɫɥɵɦɢ� ɜɫɥɟɞɫɬɜɢɟ� ɪɚɫɬɜɨɪɟɧɢɹ� ɜ 

ɧɢɯ�ɝɚɡɨɨɛɪɚɡɧɵɯ HCl, HF, H2S, HBr, CO2�ɢ�ɞɪ., ɩɨɫɥɭɠɢɜɲɢɯ�ɢɫɬɨɱɧɢɤɨɦ�ɚɧɢɨɧɨɜ Cl-,  F-, 

SO4
2-, HCO3

-. ɉɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɬɚɤɢɯ�ɜɨɞ�ɫ�ɝɨɪɧɵɦɢ�ɩɨɪɨɞɚɦɢ�ɨɤɟɚɧ�ɩɨɫɬɟɩɟɧɧɨ�ɧɚɩɨɥ-

ɧɹɥɫɹ�ɤɚɬɢɨɧɚɦɢ Na+, K+, Ca2+, Mg2+�ɢ�ɪɟɚɤɰɢɹ�ɜɨɞɵ�ɫɬɚɧɨɜɢɥɚɫɶ�ɳɟɥɨɱɧɨɣ.  

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ� ɢ� ɫɨɥɟɜɨɣ� ɫɨɫɬɚɜ� ɩɪɢɪɨɞɧɵɯ� ɜɨɞ� ɷɜɨɥɸɰɢɨɧɢɪɨɜɚɥɢ� ɫ� ɢɡɦɟɧɟɧɢɟɦ 

ɤɥɢɦɚɬɚ, ɩɨɡɞɧɟɟ�ɞɟɹɬɟɥɶɧɨɫɬɶɸ�ɱɟɥɨɜɟɤɚ�ɢ�ɬ�ɞ. ɇɟ�ɨɫɬɚɜɚɥɚɫɶ�ɩɨɫɬɨɹɧɧɨɣ�ɢ�ɬɟɦɩɟɪɚɬɭɪɚ. ɉɨ 

ɞɚɧɧɵɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢɡɨɬɨɩɨɜ� ɤɢɫɥɨɪɨɞɚ�ɢ�ɚɧɚɥɢɡɚ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ�ɩɨɫɬɨɹɧɧɨɣ, ɬɟɦɩɟɪɚ-

ɬɭɪɚ�ɨɤɟɚɧɚ 3-3,8 ɦɥɪɞ. ɥɟɬ�ɧɚɡɚɞ�ɫɨɫɬɚɜɥɹɥɚ ~ 1000ɋ. ɇɚɱɢɧɚɹ�ɫ�ɩɚɥɟɨɡɨɹ, – ɫɬɚɛɢɥɢɡɢɪɨɜɚ-

ɥɚɫɶ�ɢ�ɫɨɫɬɚɜɥɹɥɚ ~300ɋ. 

Ʌɢɬɨɫɮɟɪɚ� ɡɟɦɧɨɣ� ɤɨɪɵ – ɨɞɢɧ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɢɫɬɨɱɧɢɤɨɜ� ɩɨɫɬɭɩɥɟɧɢɹ� ɦɚɬɟɪɢɚɥɚ 

ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. Ɉɧɚ�ɫɨɫɬɨɢɬ�ɢɡ�ɛɚɡɚɥɶɬɨɜɨɝɨ, ɝɪɚɧɢɬɧɨɝɨ�ɢ�ɨɫɚɞɨɱɧɨɝɨ 

ɫɥɨɟɜ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ�ɨɫɧɨɜɧɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɛɵɥɢ�ɥɚɜɵ�ɢ�ɜɭɥɤɚɧɢɱɟ-

ɫɤɢɣ�ɬɭɮ. ɉɨɫɥɟ�ɩɨɹɜɥɟɧɢɹ�ɜɨɞɵ�ɫɬɚɥɢ�ɮɨɪɦɢɪɨɜɚɬɶɫɹ�ɯɟɦɨɝɟɧɧɵɟ, ɚ�ɡɚɬɟɦ�ɢ�ɛɢɨɝɟɧɧɵɟ�ɩɨ-

ɪɨɞɵ. ɉɨɩɚɞɚɹ�ɜ�ɨɛɥɚɫɬɢ�ɞɟɧɭɞɚɰɢɢ, ɨɫɚɞɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ�ɩɨɫɬɟɩɟɧɧɨ�ɭɫɥɨɠɧɹɥɫɹ, ɫɬɚɧɨɜɢɥ-

ɫɹ�ɦɧɨɝɨɨɛɪɚɡɧɟɟ. ɂɧɬɟɝɪɚɰɢɹ�ɢ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ�ɦɚɬɟɪɢɚɥɚ�ɫɬɚɥɢ�ɜɚɠɧɵɦɢ�ɮɚɤɬɨɪɚɦɢ�ɷɜɨ-

ɥɸɰɢɢ�ɨɫɚɞɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

Ȼɢɨɫɮɟɪɚ.�ɇɚɱɢɧɚɹ�ɫ�ɩɪɨɬɟɪɨɡɨɹ, ɪɨɥɶ�ɨɪɝɚɧɢɤɢ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɨɫɚɞɤɨɜ, ɧɚɱɚɥɚ�ɡɚ-

ɦɟɬɧɨ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɬɶ. Ȼɢɨɫɮɟɪɚ� ɨɯɜɚɬɵɜɚɥɚ� ɜɫɟ� ɧɨɜɵɟ� ɩɪɨɫɬɪɚɧɫɬɜɚ – ɩɪɢɛɪɟɠɧɵɟ� ɡɨɧɵ 

ɦɨɪɟɣ, ɩɟɥɚɝɢɚɥɶ, ɡɚɬɟɦ – ɜɧɭɬɪɢɤɨɧɬɢɧɟɧɬɚɥɶɧɵɟ� ɫɭɲɢ, ɜɧɭɬɪɟɧɧɢɟ� ɜɨɞɨɟɦɵ, ɚɬɦɨɫɮɟɪɭ, 

ɜɟɪɯɧɢɟ�ɬɨɥɳɢ�ɡɟɦɧɨɣ�ɤɨɪɵ. Ɇɢɧɟɪɚɥɶɧɵɟ�ɫɤɟɥɟɬɧɵɟ�ɨɫɬɚɬɤɢ�ɢ�ɨɪɝɚɧɢɱɟɫɤɨɟ�ɜɟɳɟɫɬɜɨ�ɧɚ-

ɤɚɩɥɢɜɚɥɢɫɶ�ɜ�ɨɫɚɞɤɚɯ. ɗɬɨ�ɨɛɭɫɥɨɜɢɥɨ�ɩɨɹɜɥɟɧɢɟ�ɢ�ɷɜɨɥɸɰɢɸ�ɰɟɥɵɯ�ɝɪɭɩɩ�ɩɨɪɨɞ – ɤɚɪɛɨ-

ɧɚɬɧɵɯ, ɤɪɟɦɧɢɫɬɵɯ, ɤɚɭɫɬɨɛɢɨɥɢɬɨɜ�ɢ�ɞɪ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɫɨɨɬɧɨɲɟɧɢɣ�ɨɪɝɚɧɢɱɟɫɤɨɣ�ɢ�ɦɢɧɟɪɚɥɶɧɨɣ�ɱɚɫɬɟɣ�ɜ�ɩɨɥɶ-

ɡɭ�ɩɟɪɜɨɣ�ɩɪɢɜɟɥɢ�ɤ�ɤɚɱɟɫɬɜɟɧɧɵɦ�ɢɡɦɟɧɟɧɢɹɦ – ɧɚɪɹɞɭ�ɫ�ɝɨɪɸɱɢɦɢ�ɫɥɚɧɰɚɦɢ�ɫɬɚɥɢ�ɨɛɪɚɡɨ-

ɜɵɜɚɬɶɫɹ� ɥɢɝɧɢɧɵ,  ɛɭɪɵɟ� ɭɝɥɢ,  ɤɨɬɨɪɵɟ�ɩɨɡɞɧɟɟ�ɩɪɟɨɛɪɚɡɨɜɵɜɚɥɢɫɶ� ɜ� ɤɚɦɟɧɧɵɟ,  ɚ� ɡɚɬɟɦ� ɜ 

ɚɧɬɪɚɰɢɬɵ. 
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ȼ�ɰɟɥɨɦ�ɷɜɨɥɸɰɢɹ�ɨɛɨɥɨɱɟɤ�ɧɚɲɟɣ�ɩɥɚɧɟɬɵ�ɩɪɢɜɨɞɢɥɚ�ɤ�ɩɨɫɬɟɩɟɧɧɨɦɭ�ɪɚɫɲɢɪɟɧɢɸ 

ɤɨɦɩɥɟɤɫɚ�ɩɨɪɨɞ, ɭɫɥɨɠɧɟɧɢɸ�ɥɢɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɫɬɪɨɟɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɬɨɥɳ. 
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Ʌɟɤɰɢɹ 14. 

Ɍɟɤɫɬɭɪɵ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

 

ɋɬɪɨɟɧɢɟ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɬɟɤɫɬɭɪɨɣ�ɢ�ɫɬɪɭɤɬɭɪɨɣ. 

Ɍɟɤɫɬɭɪɚ – ɷɬɨ� ɱɟɪɬɵ� ɫɬɪɨɟɧɢɹ� ɨɫɚɞɨɱɧɨɣ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ� ɫɩɨɫɨɛɨɦ 

ɜɵɩɨɥɧɟɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɚ, ɪɚɫɩɨɥɨɠɟɧɢɟɦ� ɫɨɫɬɚɜɧɵɯ� ɱɚɫɬɟɣ� ɢ� ɨɪɢɟɧɬɢɪɨɜɤɨɣ� ɢɯ� ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ�ɞɪɭɝ�ɞɪɭɝɚ. Ɍɟɤɫɬɭɪɚ�ɩɨɪɨɞɵ�ɮɨɪɦɢɪɭɟɬɫɹ�ɫ�ɷɬɚɩɚ�ɧɚɤɨɩɥɟɧɢɹ�ɨɫɚɞɤɚ. ȼɨɡɧɢɤɲɢɟ�ɜ 

ɩɪɨɰɟɫɫɟ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ�ɩɟɪɜɢɱɧɵɟ�ɬɟɤɫɬɭɪɵ�ɨɬɪɚɠɚɸɬ�ɫɨɫɬɨɹɧɢɟ�ɫɪɟɞɵ�ɜ�ɦɨɦɟɧɬ�ɧɚɤɨ-

ɩɥɟɧɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɪɟɡɭɥɶɬɚɬɵ�ɟɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�ɨɫɚɞɤɨɦ. Ɉɧɢ�ɦɨɝɭɬ�ɬɪɚɧɫ-

ɮɨɪɦɢɪɨɜɚɬɶɫɹ� ɜ� ɩɨɫɬɫɟɞɢɦɟɧɬɚɰɢɨɧɧɵɟ� ɫɬɚɞɢɢ. ȼɬɨɪɢɱɧɵɟ� ɬɟɤɫɬɭɪɵ� ɜɨɡɧɢɤɚɸɬ� ɜ� ɭɠɟ 

ɫɮɨɪɦɢɪɨɜɚɜɲɟɣɫɹ�ɝɨɪɧɨɣ�ɩɨɪɨɞɟ�ɩɪɢ�ɩɪɨɰɟɫɫɚɯ�ɤɚɬɚɝɟɧɟɡɚ, ɦɟɬɚɝɟɧɟɡɚ�ɢ�ɝɢɩɟɪɝɟɧɟɡɚ. 

Ɍɟɤɫɬɭɪɵ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ�ɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɩɨɪɨɞ, ɜ�ɬɨɦ 

ɱɢɫɥɟ� ɧɟɨɞɢɧɚɤɨɜɵɟ� ɜ� ɪɚɡɥɢɱɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɩɪɨɱɧɨɫɬɶ, ɫɠɢɦɚɟɦɨɫɬɶ, ɮɢɥɶɬɪɚɰɢɨɧɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ�ɢ� ɬ�ɞ. ɂɡɭɱɚɸɬ�ɬɟɤɫɬɭɪɵ, ɜ�ɨɫɧɨɜɧɨɦ, ɜɢɡɭɚɥɶɧɨ – ɜ�ɨɛɧɚɠɟɧɢɹɯ, ɲɭɪɮɚɯ, ɨɛ-

ɪɚɡɰɚɯ�ɤɟɪɧɚ, ɢɧɨɝɞɚ�ɩɨɞ�ɦɢɤɪɨɫɤɨɩɨɦ. 

Ɋɚɡɥɢɱɚɸɬ�ɬɟɤɫɬɭɪɵ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɥɨɹ�ɢ�ɜɧɭɬɪɢɫɥɨɟɜɵɟ. 

 

Ɍɟɤɫɬɭɪɵ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɥɨɹ. 

ȼɨɡɧɢɤɚɸɬ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɫɚɞɤɚ�ɩɪɢ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ�ɢɡɦɟɧɟɧɢɢ�ɫɨɫɬɨɹɧɢɹ�ɫɪɟɞɵ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ, ɩɪɢ�ɜɵɩɚɞɟɧɢɢ�ɨɫɚɞɤɨɜ�ɢ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɪɝɚɧɢɡɦɨɜ. ɂɡɦɟɧɟɧɢɟ�ɫɨ-

ɫɬɨɹɧɢɹ� ɫɪɟɞɵ� ɩɪɢɜɨɞɢɬ� ɤ� ɢɯ� ɩɨɥɧɨɦɭ� ɭɧɢɱɬɨɠɟɧɢɸ, ɩɨɷɬɨɦɭ� ɧɟɨɛɯɨɞɢɦɵɦ� ɭɫɥɨɜɢɟɦ� ɢɯ 

ɫɨɯɪɚɧɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɛɵɫɬɪɨɟ�ɡɚɯɨɪɨɧɟɧɢɟ�ɩɨɞ�ɧɨɜɵɦɢ�ɨɫɚɞɤɚɦɢ.  

Ɂɧɚɤɢ�ɪɹɛɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɫɢɫɬɟɦɭ�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɜɚɥɢɤɨɜ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɸ�ɜɨɞɧɨɝɨ�ɢɥɢ�ɜɨɡɞɭɲɧɨɝɨ�ɩɨɬɨɤɨɜ. Ɉɧɢ�ɨɛɪɚɡɭɸɬɫɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɟɫɱɚɧɵɯ, 

ɚɥɟɜɪɢɬɨɜɵɯ, ɝɥɢɧɢɫɬɨ�ɢɡɜɟɫɬɤɨɜɵɯ� ɢ� ɞɨɥɨɦɢɬɨɜɵɯ� ɨɫɚɞɤɨɜ. Ɋɚɡɥɢɱɚɸɬ� ɫɢɦɦɟɬɪɢɱɧɵɟ� ɢ 

ɚɫɢɦɦɟɬɪɢɱɧɵɟ�ɡɧɚɤɢ�ɪɹɛɢ. 

Ⱥɫɢɦɦɟɬɪɢɱɧɵɟ - ɨɛɪɚɡɭɸɬɫɹ�ɜ�ɜɨɡɞɭɲɧɨɣ�ɢ�ɜɨɞɧɨɣ�ɫɪɟɞɚɯ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɜɟɬɪɚ�ɢ�ɬɟ-

ɱɟɧɢɣ, ɚ�ɫɢɦɦɟɬɪɢɱɧɚɹ - ɜɨɡɧɢɤɚɟɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɜɨɥɧɟɧɢɣ. ɗɨɥɨɜɚɹ�ɪɹɛɶ�ɨɬɥɢɱɚɟɬɫɹ� ɡɧɚɱɢ-

ɬɟɥɶɧɵɦ�ɩɪɟɨɛɥɚɞɚɧɢɟɦ�ɞɥɢɧɵ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ�ɜɚɥɢɤɚ�ɧɚɞ�ɟɝɨ�ɜɵɫɨɬɨɣ, ɚ�ɭ�ɪɹɛɢ�ɬɟɱɟ-

ɧɢɣ� ɷɬɢ� ɜɟɥɢɱɢɧɵ� ɨɬɥɢɱɚɸɬɫɹ� ɫɥɚɛɨ. Ⱦɥɢɧɚ� ɜɨɥɧɵ� ɪɹɛɢ� ɫɨɫɬɚɜɥɹɟɬ 10-20ɫɦ, ɧɨ� ɧɟ� ɛɨɥɟɟ 

100ɫɦ. ȼɨɞɧɚɹ�ɪɹɛɶ�ɨɛɪɚɡɭɟɬɫɹ�ɧɚ�ɝɥɭɛɢɧɟ�ɞɨ 150-200ɦ, ɚ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɝɪɟɛɧɹɦɢ�ɤɨɥɟɛ-

ɥɟɬɫɹ�ɨɬ�ɟɞɢɧɢɰ�ɞɨ�ɞɟɫɹɬɤɨɜ�ɫɚɧɬɢɦɟɬɪɨɜ, ɜɨɡɪɚɫɬɚɹ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɝɥɭɛɢɧɵ.  
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Ɍɪɟɳɢɧɵ�ɭɫɵɯɚɧɢɹ�ɨɛɪɚɡɭɸɬɫɹ�ɜ�ɝɥɢɧɢɫɬɨɦ�ɢɥɢ�ɢɡɜɟɫɬɤɨɜɨɦ�ɨɫɚɞɤɟ, ɧɚɤɨɩɢɜɲɟɦɫɹ 

ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ�ɩɪɢ�ɩɨɫɥɟɞɭɸɳɟɦ�ɭɫɵɯɚɧɢɢ�ɟɟ�ɧɚ�ɜɨɡɞɭɯɟ. Ɂɚɩɨɥɧɟɧɵ�ɩɨɥɨɫɬɢ�ɬɪɟɳɢɧ�ɢɧɨ-

ɪɨɞɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ. ȼ�ɩɥɚɧɟ�ɨɛɪɚɡɭɸɬ�ɦɧɨɝɨɭɝɨɥɶɧɢɤɢ, ɜ�ɩɪɨɮɢɥɶ - ɷɬɨ� ɤɥɢɧɨɜɢɞɧɵɟ�ɩɨ-

ɥɨɫɬɢ�ɩɪɨɫɬɢɪɚɸɳɢɟɫɹ�ɜɧɢɡ�ɨɬ�ɩɨɜɟɪɯɧɨɫɬɢ. Ƚɥɭɛɢɧɚ�ɩɪɨɧɢɤɧɨɜɟɧɢɹ�ɨɬ�ɞɨɥɟɣ�ɫɦ�ɞɨ�ɦɟɬɪɚ�ɢ 

ɛɨɥɟɟ. ɒɢɪɢɧɚ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ - 3-5ɫɦ. 

Ɉɬɩɟɱɚɬɤɢ�ɤɚɩɟɥɶ�ɞɨɠɞɹ�ɢ�ɝɪɚɞɚ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɨɤɪɭɝɥɵɟ�ɭɝɥɭɛɥɟɧɢɹ�ɫ�ɛɨɪ-

ɬɢɤɚɦɢ�ɩɨ�ɩɟɪɢɮɟɪɢɢ. Ⱦɢɚɦɟɬɪ�ɞɨ 12-15ɦɦ (ɞɥɹ�ɝɪɚɞɚ�ɛɨɥɶɲɟ), ɝɥɭɛɢɧɚ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɦɦ. 

Ɉɛɪɚɡɭɸɬɫɹ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɝɥɢɧɢɫɬɵɯ�ɨɫɚɞɤɨɜ. 

ɋɥɟɞɵ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɠɢɜɨɬɧɵɯ� ɫɨɯɪɚɧɹɸɬɫɹ� ɧɚ� ɜɥɚɠɧɵɯ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɢɡɜɟɫɬɤɨɜɵɯ�ɢɥɢ�ɝɥɢɧɢɫɬɵɯ�ɨɫɚɞɤɚɯ�ɜ�ɜɢɞɟ�ɨɬɩɟɱɚɬɤɨɜ�ɥɚɩ, ɧɨɝ, ɫɥɟɞɨɜ�ɫɩɨɥɡɚɧɢɹ�ɢ�ɬ�ɩ. Ɉɧɢ 

ɱɚɫɬɨ�ɫɨɯɪɚɧɹɸɬɫɹ�ɢ�ɩɨɫɥɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɨɫɚɞɤɨɜ�ɜ�ɩɨɪɨɞɭ. 

Ɂɧɚɤɢ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɞɟɮɨɪɦɚɰɢɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɫɚɞɤɚ�ɨɛɪɚɡɭɸɬɫɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɞɟɹ-

ɬɟɥɶɧɨɫɬɢ�ɜɨɞɧɵɯ�ɩɨɬɨɤɨɜ, ɦɨɪɫɤɢɯ�ɬɟɱɟɧɢɣ�ɢ�ɬ�ɞ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜɨɡɧɢɤɚɸɬ 

ɠɟɥɨɛɚ, ɭɝɥɭɛɥɟɧɢɹ, ɛɨɪɨɡɞɵ, ɰɚɪɚɩɢɧɵ�ɢ�ɞɪɭɝɢɟ�ɨɛɪɚɡɨɜɚɧɢɹ. ɉɨɫɥɟ�ɩɟɪɟɤɪɵɬɢɹ�ɢɯ�ɬɨɧɤɨ-

ɡɟɪɧɢɫɬɵɦɢ�ɨɬɥɨɠɟɧɢɹɦɢ, ɧɚ�ɧɢɠɧɟɣ�ɝɪɚɧɢɰɟ�ɧɨɜɨɝɨ�ɫɥɨɹ�ɨɛɪɚɡɭɸɬɫɹ�ɫɥɟɩɤɢ (ɛɚɪɟɥɶɟɮɧɵɟ 

ɡɧɚɤɢ), ɫɨɯɪɚɧɹɸɳɢɟɫɹ�ɩɨɫɥɟ�ɥɢɬɢɮɢɤɚɰɢɢ�ɨɫɚɞɤɚ. 

Ȼɚɪɟɥɶɟɮɧɵɟ� ɡɧɚɤɢ� ɜɨɡɧɢɤɚɸɬ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɥɚɫɬɚ� ɢ� ɧɚɡɵɜɚɸɬɫɹ� ɝɢɟɪɨɝɥɢɮɵ 

�ɢɥɢ�ɢɟɪɨɝɥɢɮɵ), ɱɬɨ�ɨɡɧɚɱɚɟɬ�ɫɜɹɳɟɧɧɵɟ�ɩɢɫɶɦɟɧɚ, ɩɨɫɤɨɥɶɤɭ�ɩɪɢɪɨɞɚ�ɦɧɨɝɢɯ�ɢɡ�ɧɢɯ�ɞɨɥ-

ɝɨɟ�ɜɪɟɦɹ�ɨɫɬɚɜɚɥɚɫɶ�ɧɟɪɚɡɝɚɞɚɧɧɨɣ. 

ȿɫɥɢ�ɛɚɪɟɥɶɟɮɧɵɟ� ɡɧɚɤɢ�ɹɜɥɹɸɬɫɹ�ɪɟɡɭɥɶɬɚɬɨɦ�ɱɢɫɬɨ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ 

ɨɫɚɞɨɤ, ɬɨ�ɨɧɢ�ɧɚɡɵɜɚɸɬɫɹ�ɦɟɯɚɧɨɝɥɢɮɵ. Ɉɧɢ�ɱɚɫɬɨ�ɢɦɟɸɬ�ɜɢɞ�ɝɪɨɡɞɟɜɢɞɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ - 

ɪɟɡɭɥɶɬɚɬ�ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ�ɪɚɡɦɵɜɚ�ɫɢɥɶɧɵɦ�ɬɟɱɟɧɢɟɦ�ɢɥɢ�ɧɚɢɥɢɜɚɧɢɹ�ɩɨɥɭɠɢɞɤɨɝɨ�ɨɫɚɞɤɚ; 

ɥɢɛɨ�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɧɚɪɟɡɨɤ, ɲɬɪɢɯɨɜɨɤ, ɥɢɧɟɣɧɨ�ɜɵɬɹɧɭɬɵɯ�ɝɪɹɞɨɤ, ɢɧɨɝɞɚ�ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ 

ɢ�ɨɱɟɧɶ�ɩɪɢɱɭɞɥɢɜɵɯ. 

ȿɫɥɢ�ɡɧɚɤɢ�ɹɜɥɹɸɬɫɹ�ɪɟɡɭɥɶɬɚɬɨɦ�ɫɥɟɞɨɜ�ɨɪɝɚɧɢɡɦɨɜ, ɨɧɢ�ɧɚɡɵɜɚɸɬɫɹ�ɛɢɨɝɥɢɮɚɦɢ. 

ɋɪɟɞɢ� ɧɢɯ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɬɫɹ� ɮɭɤɨɢɞɵ� ɢ� ɯɨɧɞɪɢɬɵ, ɩɨɯɨɠɢɟ� ɧɚ� ɜɟɬɨɱɤɢ 

ɪɚɫɬɟɧɢɣ, ɢɥɢ�ɫɩɭɬɚɧɧɵɟ�ɧɢɬɢ�ɜɨɞɨɪɨɫɥɟɣ. ɗɬɢ�ɯɨɞɵ�ɢɦɟɸɬ�ɮɨɪɦɭ�ɜɚɥɢɤɨɜ, ɚ�ɜɧɭɬɪɢ - ɢɡɨ-

ɝɧɭɬɵɯ�ɩɚɥɨɱɟɤ, ɠɝɭɬɢɤɨɜ, ɧɢɬɨɱɟɤ. ɉɨɥɨɫɬɶ�ɡɚɩɨɥɧɟɧɚ�ɜɟɳɟɫɬɜɨɦ, ɜɵɩɚɞɚɸɳɢɦ�ɢɡ�ɪɚɫɬɜɨ-

ɪɨɜ, ɢɥɢ� ɨɫɚɞɤɚɦɢ� ɜɵɲɟɥɟɠɚɳɟɝɨ� ɫɥɨɹ. ɂɧɨɝɞɚ� ɨɧɢ� ɡɚɩɨɥɧɟɧɵ� ɨɫɚɞɤɨɦ, ɩɟɪɟɪɚɛɨɬɚɧɧɵɦ 

ɢɥɨɟɞɚɦɢ, ɢ�ɢɦɟɸɬ�ɛɨɥɟɟ�ɫɜɟɬɥɵɣ�ɨɬɬɟɧɨɤ, ɱɟɦ�ɫɚɦɚ�ɩɨɪɨɞɚ, ɥɢɛɨ�ɦɨɝɭɬ�ɛɵɬɶ�ɡɚɩɨɥɧɟɧɵ�ɮɟ-

ɤɚɥɶɧɵɦɢ�ɤɨɦɨɱɤɚɦɢ. 
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ȼɧɭɬɪɢɫɥɨɟɜɵɟ�ɬɟɤɫɬɭɪɵ. 

ɇɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ�ɫɥɨɢɫɬɵɟ�ɢ�ɦɚɫɫɢɜɧɵɟ, ɪɟɠɟ�ɜɫɬɪɟɱɚɸɬɫɹ�ɬɟɤɫɬɭɪɵ�ɫɜɹɡɚɧ-

ɧɵɟ�ɫ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ�ɨɪɝɚɧɢɡɦɨɜ, ɫ�ɨɩɨɥɡɧɟɜɵɦɢ�ɢ�ɞɪɭɝɢɦɢ�ɹɜɥɟɧɢɹɦɢ. 

Ɇɚɫɫɢɜɧɚɹ�ɬɟɤɫɬɭɪɚ - ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɛɟɫɩɨɪɹɞɨɱɧɵɦ�ɪɚɫɩɨɥɨɠɟɧɢɟɦ�ɜ� ɩɨɪɨɞɟ� ɟɟ 

ɫɨɫɬɚɜɧɵɯ�ɱɚɫɬɟɣ. Ȼɥɚɝɨɞɚɪɹ�ɷɬɨɦɭ�ɩɨɪɨɞɚ�ɢɦɟɟɬ�ɨɞɢɧɚɤɨɜɵɟ�ɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɜ�ɪɚɡɥɢɱ-

ɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ. ɉɪɢ�ɪɚɫɤɨɥɟ�ɨɛɪɚɡɭɸɬɫɹ�ɨɛɥɨɦɤɢ�ɧɟɩɪɚɜɢɥɶɧɨɣ�ɮɨɪɦɵ. 

ɋɥɨɢɫɬɵɟ� ɬɟɤɫɬɭɪɵ - ɨɛɭɫɥɨɜɥɟɧɵ� ɱɟɪɟɞɨɜɚɧɢɟɦ� ɫɥɨɟɜ� ɧɟɫɤɨɥɶɤɢɯ� ɪɚɡɧɨɫɬɟɣ� ɨɫɚ-

ɞɨɱɧɵɯ�ɩɨɪɨɞ. ɋɥɨɢɫɬɨɫɬɶ�ɦɨɠɟɬ�ɛɵɬɶ�ɜɵɡɜɚɧɚ�ɢɡɦɟɧɟɧɢɟɦ�ɪɚɡɦɟɪɚ�ɨɛɥɨɦɤɨɜ, ɨɪɢɟɧɬɢɪɨɜ-

ɤɨɣ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ, ɫɨɞɟɪɠɚɧɢɟɦ�ɤɨɧɤɪɟɰɢɣ, ɫɤɨɩɥɟɧɢɣ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɜɟɳɟɫɬɜɚ, ɪɚ-

ɤɨɜɢɧ�ɢ�ɬ�ɞ. 

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɩɨɪɨɞɚɯ�ɜɵɞɟɥɹɸɬ�ɝɨɪɢɡɨɧɬɚɥɶ-

ɧɭɸ�ɢ�ɤɨɫɭɸ�ɫɥɨɢɫɬɨɫɬɶ.. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ�ɫɥɨɢɫɬɨɫɬɶ - ɬɢɩɢɱɧɚɹ�ɬɟɤɫɬɭɪɚ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. ȼ�ɧɟɣ�ɫɥɨɢ�ɪɚɫɩɨ-

ɥɚɝɚɸɬɫɹ� ɩɚɪɚɥɥɟɥɶɧɨ�ɞɪɭɝ� ɞɪɭɝɭ�ɢ� ɩɥɨɫɤɨɫɬɹɦɢ� ɧɚɫɥɨɟɧɢɹ. Ɉɧɚ� ɨɛɪɚɡɭɟɬɫɹ� ɩɪɢ� ɫɦɟɧɟ�ɨɛ-

ɫɬɚɧɨɜɨɤ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɦɟɞɥɟɧɧɨɝɨ, ɪɚɜɧɨɦɟɪɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɢɥɢ�ɜ�ɫɨɫɬɨɹɧɢɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ�ɩɨɤɨɹ. ɉɨ�ɬɨɥɳɢɧɟ� ɫɥɨɟɜ�ɜɵɞɟɥɹɸɬ: ɦɚɫɫɢɜɧɨ�ɫɥɨɢɫɬɵɟ (ɛɨɥɟɟ 50ɫɦ), ɬɨɥ-

ɫɬɨ�ɫɥɨɢɫɬɵɟ (ɛɨɥɟɟ 5ɫɦ), ɫɪɟɞɧɟ�ɫɥɨɢɫɬɵɟ (2-5ɫɦ), ɬɨɧɤɨ�ɫɥɨɢɫɬɵɟ (0,1-2ɫɦ) ɢ� ɦɢɤɪɨ-

ɫɥɨɢɫɬɵɟ (ɦɟɧɟɟ 0,1ɫɦ). Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ�ɫɥɨɢɫɬɨɫɬɶ�ɯɚɪɚɤɬɟɪɧɚ�ɞɥɹ�ɩɨɪɨɞ�ɪɚɡɥɢɱɧɨɝɨ�ɫɨɫɬɚ-

ɜɚ. 

ɉɟɪɢɨɞɢɱɟɫɤɚɹ (ɪɢɬɦɢɱɧɨ�ɰɢɤɥɢɱɟɫɤɚɹ) ɮɥɢɲɟɜɚɹ� ɫɥɨɢɫɬɨɫɬɶ - ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ 

ɱɟɪɟɞɨɜɚɧɢɟ� ɫɥɨɟɜ� ɢɥɢ� ɩɚɱɟɤ� ɫ� ɨɞɧɨɨɛɪɚɡɧɵɦ� ɧɚɛɨɪɨɦ� ɩɨɪɨɞ, ɥɢɲɶ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɢɡɦɟ-

ɧɹɸɳɢɯɫɹ�ɨɬ�ɩɚɱɤɢ�ɤ�ɩɚɱɤɟ. ɉɪɢɱɢɧɚ�ɷɬɨɝɨ�ɜ�ɬɨɦ, ɱɬɨ�ɯɨɞ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ�ɨɛɭɫɥɨɜɥɟɧ�ɡɚ-

ɤɨɧɨɦɟɪɧɨɣ�ɫɦɟɧɨɣ�ɩɪɢɪɨɞɧɵɯ�ɹɜɥɟɧɢɣ, ɛɨɥɶɲɟɣ�ɱɚɫɬɶɸ�ɩɟɪɢɨɞɢɱɧɵɯ. Ɉɧɢ�ɨɬɪɚɠɚɸɬ�ɩɨ-

ɫɬɭɩɚɬɟɥɶɧɵɣ�ɯɨɞ�ɩɪɨɰɟɫɫɚ�ɧɟ�ɩɨ�ɤɪɭɝɭ, ɚ�ɩɨ�ɫɩɢɪɚɥɢ. ɑɟɪɟɞɨɜɚɧɢɟ�ɫɥɨɟɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɧɟɩɪɟ-

ɪɵɜɧɵɦ, ɢɥɢ�ɩɪɟɪɵɜɧɵɦ�ɜ�ɫɥɭɱɚɟ�ɨɬɥɢɱɚɹ�ɨɬɥɨɠɟɧɢɣ�ɢɥɢ�ɪɚɡɦɵɜɨɜ. ɂɧɨɝɞɚ�ɷɬɚ�ɩɟɪɢɨɞɢɱ-

ɧɨɫɬɶ�ɦɨɠɟɬ�ɛɵɬɶ�ɦɟɥɤɨɣ (ɦɢɤɪɨɫɥɨɢɫɬɨɫɬɶ), ɱɚɳɟ�ɦɨɳɧɨɫɬɶ�ɪɢɬɦɨɜ�ɢɡɦɟɪɹɟɬɫɹ�ɞɟɫɹɬɤɚɦɢ 

ɫɚɧɬɢɦɟɬɪɨɜ�ɢɥɢ�ɦɟɬɪɚɦɢ, ɢ�ɬɵɫɹɱɚɦɢ�ɦɟɬɪɨɜ�ɜ�ɤɪɭɩɧɵɯ�ɪɚɡɞɟɥɚɯ (ɫɢɫɬɟɦɵ, ɹɪɭɫɵ). 

ȼɨɥɧɢɫɬɚɹ� ɫɥɨɢɫɬɨɫɬɶ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɤɪɢɜɨɥɢɧɟɣɧɨɣ�ɮɨɪɦɨɣ� ɫɥɨɣɤɨɜ, ɞɚɸɳɢɯ� ɜ 

ɪɚɡɪɟɡɟ� ɪɢɫɭɧɨɤ� ɜɨɥɧ, ɬɨ� ɛɨɥɟɟ, ɬɨ�ɦɟɧɟɟ� ɫɢɦɦɟɬɪɢɱɧɵɯ. ɗɬɨɬ� ɬɢɩ� ɫɥɨɢɫɬɨɫɬɢ� ɫɜɹɡɚɧ�ɩɪɟ-

ɢɦɭɳɟɫɬɜɟɧɧɨ� ɫ� ɜɨɥɧɨɜɵɦ� ɤɨɥɟɛɚɧɢɟɦ, ɪɟɠɟ� ɫ� ɩɨɫɬɭɩɚɬɟɥɶɧɵɦ� ɞɜɢɠɟɧɢɟɦ� ɫɪɟɞɵ� ɨɫɚɠɞɟ-

ɧɢɹ. 

Ʉɨɫɚɹ� ɫɥɨɢɫɬɨɫɬɶ� ɦɟɧɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ. ȼɫɬɪɟɱɚɟɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɩɟɫɱɚɧɢ-

ɤɚɯ, ɚɥɟɜɪɢɬɨɜɵɯ�ɢ� ɤɚɪɛɨɧɚɬɧɵɯ�ɩɨɪɨɞɚɯ. ɏɚɪɚɤɬɟɪɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ - ɪɚɫɩɨɥɨɠɟɧɢɟ� ɫɥɨɟɜ 
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ɩɨɞ�ɭɝɥɨɦ�ɤ�ɩɥɨɫɤɨɫɬɹɦ�ɧɚɫɥɨɟɧɢɹ, ɩɪɢ�ɱɟɦ�ɨɪɢɟɧɬɢɪɨɜɤɚ�ɦɨɠɟɬ�ɦɟɧɹɬɶɫɹ�ɧɚ�ɧɟɛɨɥɶɲɨɦ�ɨɬ-

ɪɟɡɤɟ�ɩɭɬɢ. 

Ʌɨɠɧɚɹ�ɫɥɨɢɫɬɨɫɬɶ (ɫɥɚɧɰɟɜɚɬɨɫɬɶ, ɹɜɥɟɧɢɟ�Ʌɢɡɟɝɚɧɝɚ, ɫɤɨɪɥɭɩɨɜɚɬɨɫɬɶ). Ɍɟ�ɠɟ 

ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ� ɜɵɹɜɥɹɸɬ� ɩɟɪɜɨɧɚɱɚɥɶɧɨ� ɧɟɡɚɦɟɬɧɭɸ� ɩɥɚɫɬɨɜɭɸ� ɨɬɞɟɥɶɧɨɫɬɶ, ɦɨɝɭɬ� ɫɨ 

ɜɪɟɦɟɧɟɦ�ɡɚɬɭɲɟɜɚɬɶ�ɟɟ�ɢ�ɫɨɡɞɚɜɚɬɶ�ɥɨɠɧɭɸ�ɫɥɨɢɫɬɨɫɬɶ. 

ȿɫɥɢ� ɬɟɤɬɨɧɢɱɟɫɤɨɟ�ɞɚɜɥɟɧɢɟ� ɜ� ɝɨɪɧɵɯ�ɨɛɥɚɫɬɹɯ�ɧɚɩɪɚɜɥɟɧɨ�ɩɨɞ� ɭɝɥɨɦ� ɤ�ɩɥɨɫɤɨɫɬɢ 

ɧɚɩɥɚɫɬɨɜɚɧɢɹ, ɬɨ� ɫɨɡɞɚɸɬɫɹ� ɤɨɫɵɟ� ɪɚɫɤɨɥɵ (ɤɥɢɜɚɠ, ɫɥɚɧɰɟɜɚɬɨɫɬɶ) ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɨɬ-

ɞɟɥɶɧɨɫɬɢ. ɂɥɢ�ɩɨɞɡɟɦɧɵɟ�ɜɨɞɵ�ɢ�ɪɚɫɬɜɨɪɵ, ɪɚɫɩɪɨɫɬɪɚɧɹɹɫɶ�ɩɨɞ�ɭɝɥɨɦ, ɢ�ɧɟɪɚɜɧɨɦɟɪɧɨ�ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɬɪɭɤɬɭɪɵ, ɬɟɤɫɬɭɪɵ� ɢ� ɩɨɪɢɫɬɨɫɬɢ� ɩɨɪɨɞɵ, ɬɚɤɠɟ� ɫɨɡɞɚɸɬ� ɩɪɢɱɭɞɥɢɜɭɸ 

ɥɨɠɧɭɸ�ɫɥɨɢɫɬɨɫɬɶ, ɚ�ɩɨ� ɬɪɟɳɢɧɚɦ� ɜɵɩɚɞɚɸɬ� ɱɚɳɟ� ɜɫɟɝɨ� ɝɢɞɪɨɨɤɢɫɥɵ�ɠɟɥɟɡɚ. ɉɨɜɬɨɪɹɸ-

ɳɢɟɫɹ� ɜɵɩɚɞɟɧɢɹ� ɜɟɳɟɫɬɜɚ� ɩɨ� ɬɪɟɳɢɧɚɦ, ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɩɨɪɨɞɚ� ɦɨɠɟɬ� ɪɚɫɩɚɞɚɬɶɫɹ� ɧɚ 

ɜɥɨɠɟɧɧɵɟ�ɞɪɭɝ�ɜ�ɞɪɭɝɚ " ɠɟɥɟɡɧɵɟ�ɱɟɪɟɩɤɢ", ɩɨɥɭɱɢɥɨ�ɧɚɡɜɚɧɢɟ "ɹɜɥɟɧɢɟ�Ʌɢɡɟɝɚɧɝɚ". 

Ɍɟɤɫɬɭɪɵ� ɩɨɞɜɨɞɧɨɝɨ� ɨɩɨɥɡɚɧɢɹ� ɦɨɝɭɬ� ɫɮɨɪɦɢɪɨɜɚɬɶɫɹ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɧɟ� ɡɚɬɜɟɪɞɟ-

ɜɚɸɳɢɯ�ɨɫɚɞɤɚɯ, ɧɨ�ɧɚɢɛɨɥɟɟ�ɯɚɪɚɤɬɟɪɧɵ�ɞɥɹ�ɬɨɧɤɨɩɟɪɟɫɥɚɢɜɚɸɳɢɯɫɹ�ɩɟɫɱɚɧɵɯ, ɚɥɟɜɪɢɬɨ-

ɜɵɯ, ɝɥɢɧɢɫɬɵɯ�ɢɥɢ�ɢɡɜɟɫɬɤɨɜɵɯ�ɨɬɥɨɠɟɧɢɣ. Ɉɩɨɥɡɚɧɢɟ�ɦɨɠɟɬ�ɧɚɱɚɬɶɫɹ�ɩɪɢ�ɭɤɥɨɧɟ�ɜ 1-30. ȼ 

ɪɟɡɭɥɶɬɚɬɟ�ɨɛɪɚɡɭɸɬɫɹ�ɧɟɛɨɥɶɲɢɟ�ɫɤɥɚɞɨɱɤɢ�ɪɚɡɦɟɪɨɦ�ɨɬ�ɟɞɢɧɢɰ�ɞɨ�ɞɟɫɹɬɤɨɜ�ɫɚɧɬɢɦɟɬɪɨɜ, 

ɧɨ�ɧɟɪɟɞɤɨ�ɞɨ�ɫɨɬɟɧ�ɦɟɬɪɨɜ. 

ɋɪɟɞɢ�ɜɧɭɬɪɢɫɥɨɟɜɵɯ�ɬɟɤɫɬɭɪ�ɟɫɬɶ�ɩɨɫɬɞɢɚɝɟɧɟɬɢɱɟɫɤɢɟ, ɜɨɡɧɢɤɲɢɟ�ɜ�ɭɠɟ�ɫɮɨɪɦɢɪɨ-

ɜɚɜɲɟɦɫɹ�ɨɫɚɞɤɟ. ɇɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ: ɫɬɢɥɥɨɥɢɬɨɜɵɟ�ɢ�ɮɭɧɬɢɤɨɜɵɟ�ɬɟɤɫɬɭɪɵ. 

ɋɬɢɥɥɨɥɢɬɨɜɚɹ�ɬɟɤɫɬɭɪɚ - ɜ�ɫɟɱɟɧɢɢ�ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ�ɤ�ɧɚɫɥɨɟɧɢɸ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 

ɩɢɥɨɨɛɪɚɡɧɵɦɢ�ɲɜɚɦɢ, ɪɚɫɫɟɤɚɸɳɢɦɢ� ɩɨɪɨɞɭ� ɢ� ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɩɚ-

ɪɚɥɥɟɥɶɧɨ� ɧɚɫɥɨɟɧɢɸ, ɯɨɬɹ� ɜɫɬɪɟɱɚɸɬɫɹ� ɜɟɪɬɢɤɚɥɶɧɵɟ� ɢ� ɞɢɚɝɨɧɚɥɶɧɵɟ. ȼɵɫɨɬɚ� ɡɭɛɶɟɜ� ɤɨ-

ɥɟɛɥɟɬɫɹ�ɨɬ�ɞɨɥɟɣ�ɞɨ 2-3ɫɦ�ɢ�ɛɨɥɟɟ.  ɋɚɦɢ�ɲɜɵ�ɡɚɩɨɥɧɟɧɵ�ɬɪɭɞɧɨ�ɪɚɫɬɜɨɪɢɦɵɦ,  ɬɨɧɤɨɞɢɫ-

ɩɟɪɫɧɵɦ�ɨɛɥɨɦɨɱɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ, ɝɥɢɧɨɣ, ɨɪɝɚɧɢɱɟɫɤɢɦ� ɨɛɭɝɥɟɧɧɵɦ� ɜɟɳɟɫɬɜɨɦ, ɫɭɥɶɮɢ-

ɞɚɦɢ�ɢ�ɨɤɫɢɞɚɦɢ�ɠɟɥɟɡɚ. 

Ɍɚɤɢɟ�ɬɟɤɫɬɭɪɵ�ɯɚɪɚɤɬɟɪɧɵ�ɞɥɹ�ɤɚɪɛɨɧɚɬɧɵɯ�ɩɨɪɨɞ, ɧɨ�ɜɫɬɪɟɱɚɸɬɫɹ�ɢ�ɜ�ɨɛɥɨɦɨɱɧɵɯ. 

ɋɭɳɟɫɬɜɭɟɬ�ɧɟɫɤɨɥɶɤɨ�ɬɨɱɟɤ�ɡɪɟɧɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɝɟɧɟɡɢɫɚ�ɢɯ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɨɞɧɚɤɨ�ɛɨɥɶ-

ɲɢɧɫɬɜɨ�ɭɱɟɧɵɯ�ɫɱɢɬɚɸɬ, ɱɬɨ�ɨɧɢ�ɜɨɡɧɢɤɥɢ�ɜɫɥɟɞɫɬɜɢɟ�ɢɡɛɢɪɚɬɟɥɶɧɨɝɨ�ɪɚɫɬɜɨɪɟɧɢɹ�ɩɨɪɨɞ 

ɩɨɞ�ɞɚɜɥɟɧɢɟɦ, ɚ�ɧɟɪɚɫɬɜɨɪɢɦɵɟ�ɤɨɦɩɨɧɟɧɬɵ�ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɥɢɫɶ�ɜ�ɩɨɥɨɫɬɢ�ɲɜɚ. 

Ɏɭɧɬɢɤɨɜɚɹ�ɬɟɤɫɬɭɪɚ�ɜ�ɧɟɤɨɬɨɪɨɦ�ɪɨɞɟ�ɧɚɩɨɦɢɧɚɟɬ�ɫɬɢɥɥɨɥɢɬɨɜɭɸ. ɗɬɨ�ɪɟɞɤɚɹ�ɬɟɤ-

ɫɬɭɪɚ�ɫɨɱɥɟɧɟɧɢɹ�ɩɨɞɫɬɢɥɚɸɳɢɯ�ɢ�ɩɟɪɟɤɪɵɜɚɸɳɢɯ�ɫɥɨɣɤɨɜ. ɇɚ�ɨɞɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɢɦɟɸɬɫɹ 

ɜɵɫɬɭɩɵ�ɤɨɧɢɱɟɫɤɨɣ�ɮɨɪɦɵ, ɚ�ɧɚ�ɜɬɨɪɨɣ - ɭɝɥɭɛɥɟɧɢɹ�ɬɚɤɨɣ�ɠɟ�ɮɨɪɦɵ ("ɮɭɧɬɢɤɢ"). ȼɵɫɨɬɚ 

ɢɯ�ɢɡɦɟɧɹɟɬɫɹ�ɨɬ�ɞɨɥɟɣ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɫɚɧɬɢɦɟɬɪɨɜ. Ɍɟɤɫɬɭɪɵ�ɨɯɜɚɬɵɜɚɸɬ�ɫɥɨɢ�ɬɨɥɳɢɧɨɣ�ɞɨ 
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ɩɨɥɭɦɟɬɪɚ. Ɉɧɢ� ɯɚɪɚɤɬɟɪɧɵ� ɞɥɹ� ɦɟɪɝɟɥɟɣ, ɝɥɢɧɢɫɬɵɯ� ɢɡɜɟɫɬɧɹɤɨɜ� ɢ� ɝɥɢɧ. ȼɨɡɧɢɤɚɸɬ� ɨɧɢ 

ɩɪɢ�ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɢ�ɭɦɟɧɶɲɟɧɢɹ�ɨɛɴɟɦɚ�ɩɨɪɨɞɵ�ɩɨɞ�ɬɹɠɟɫɬɶɸ�ɜɵɲɟɥɟɠɚɳɢɯ�ɩɨɪɨɞ. 

Ɉɛɪɚɡɨɜɚɧɢɟ�ɬɚɤɨɝɨ�ɬɢɩɚ�ɜɫɬɪɟɱɚɸɬɫɹ�ɜ�ɨɬɥɨɠɟɧɢɹɯ�ɪɚɡɥɢɱɧɨɝɨ�ɜɨɡɪɚɫɬɚ, ɝɞɟ�ɫɪɟɞɢ�ɝɥɢɧɢ-

ɫɬɵɯ�ɩɨɪɨɞ�ɡɚɥɟɝɚɸɬ�ɬɨɧɤɢɟ�ɩɪɨɫɥɨɢ�ɢɡɜɟɫɬɧɹɤɨɜ. 
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Ʌɟɤɰɢɹ 15. 

ɋɬɪɭɤɬɭɪɚ�ɢ�ɰɜɟɬ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

 

ɋɬɪɭɤɬɭɪɚ�ɨɫɚɞɨɱɧɨɣ�ɩɨɪɨɞɵ – ɷɬɨ�ɨɫɨɛɟɧɧɨɫɬɢ�ɟɟ�ɫɬɪɨɟɧɢɹ, ɤɨɬɨɪɵɟ�ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɪɚɡɦɟɪɨɦ, ɮɨɪɦɨɣ, ɯɚɪɚɤɬɟɪɨɦ�ɩɨɜɟɪɯɧɨɫɬɢ, ɫɬɟɩɟɧɶɸ�ɨɞɧɨɪɨɞɧɨɫɬɢ�ɫɨɫɬɚɜɧɵɯ�ɱɚɫɬɟɣ, ɤɨ-

ɥɢɱɟɫɬɜɨɦ, ɪɚɡɦɟɪɨɦ�ɢ�ɫɬɟɩɟɧɶɸ�ɫɨɯɪɚɧɧɨɫɬɢ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ, ɚ�ɬɚɤɠɟ�ɧɚɥɢɱɢɟɦ�ɢɥɢ 

ɨɬɫɭɬɫɬɜɢɟɦ�ɰɟɦɟɧɬɚ�ɢ�ɟɝɨ�ɯɚɪɚɤɬɟɪɚ. ɗɥɟɦɟɧɬɵ�ɫɬɪɭɤɬɭɪɵ�ɩɨɪɨɞɵ�ɮɨɪɦɢɪɭɸɬɫɹ�ɧɚ�ɩɪɨɬɹ-

ɠɟɧɢɢ� ɜɫɟɯ� ɷɬɚɩɨɜ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɠɢɡɧɢ� ɩɨɪɨɞɵ. ɇɚɢɛɨɥɟɟ� ɱɭɜɫɬɜɢɬɟɥɶɧɵ� ɤ� ɢɡɦɟɧɟɧɢɸ 

ɫɬɪɭɤɬɭɪɵ� ɯɟɦɨɝɟɧɧɚɹ� ɢ� ɛɢɨɝɟɧɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ�ɩɨɪɨɞɵ. ɋ� ɭɜɟɥɢɱɟɧɢɟɦ� ɝɥɭɛɢɧɵ� ɡɚɥɟɝɚ-

ɧɢɹ�ɫɬɪɭɤɬɭɪɚ�ɦɨɠɟɬ�ɢɡɦɟɧɹɬɶɫɹ�ɢ�ɡɚ�ɫɱɟɬ�ɨɛɥɨɦɨɱɧɨɣ�ɱɚɫɬɢ. ɋɬɪɭɤɬɭɪɚ�ɨɬɪɚɠɟɧɚ�ɜ�ɫɜɨɣɫɬ-

ɜɚɯ� ɩɨɪɨɞɵ, ɜ� ɱɚɫɬɧɨɫɬɢ, ɨɧɚ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ�ɦɟɪɟ� ɜɥɢɹɟɬ� ɧɚ� ɫɩɨɫɨɛɧɨɫɬɶ� ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ 

ɮɥɸɢɞɵ. 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɬɪɭɤɬɭɪɧɨɝɨ�ɬɢɩɚ�ɩɨɪɨɞɵ�ɫɜɨɞɢɬɫɹ�ɤ�ɜɵɹɫɧɟɧɢɸ�ɪɚɡɦɟɪɚ�ɢ�ɮɨɪɦɵ�ɫɥɚ-

ɝɚɸɳɢɯ� ɟɟ� ɡɟɪɟɧ. ɉɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɜɟɥɢɱɢɧɵ� ɩɪɟɨɛɥɚɞɚɸɳɢɯ� ɡɟɪɟɧ� ɭɞɨɛɧɨ� ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ, ɩɪɟɞɥɨɠɟɧɧɨɣ�Ɇ�ɋ. ɒɜɟɰɨɜɵɦ (1948). 

ɋɬɪɭɤɬɭɪɧɵɟ�ɬɢɩɵ�ɩɨɪɨɞ. 

ɋɬɪɭɤɬɭɪɚ Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ 

Ƚɪɭɛɨɡɟɪɧɢɫɬɚɹ (>1ɦɦ) Ɂɟɪɧɚ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ�ɜɵɞɟɥɹɸɳɢɟ-

ɫɹ�ɤɪɢɫɬɚɥɥɵ 

Ʉɪɭɩɧɨɡɟɪɧɢɫɬɚɹ (1-0,5ɦɦ) Ɂɟɪɧɚ�ɯɨɪɨɲɨ�ɜɢɞɧɵ�ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ 

ɋɪɟɞɧɟɡɟɪɧɢɫɬɚɹ (0,5-0,1ɦɦ) Ɂɟɪɧɚ�ɩɥɨɯɨ�ɜɢɞɧɵ�ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ 

Ɇɟɥɤɨɡɟɪɧɢɫɬɚɹ (0,1-0,01ɦɦ) ɉɨɪɨɞɚ�ɩɨɱɬɢ�ɨɞɧɨɪɨɞɧɚ, ɡɟɪɧɚ�ɪɚɡɥɢɱɢɦɵ�ɬɨɥɶɤɨ�ɜ�ɲɥɢɮɟ 

Ɇɢɤɪɨɡɟɪɧɢɫɬɚɹ (0,01-0,001ɦɦ) ɉɨɪɨɞɚ�ɨɞɧɨɪɨɞɧɚɹ�ɫ�ɪɚɤɨɜɢɫɬɵɦ�ɢɡɥɨɦɨɦ, ɜ�ɲɥɢɮɟ�ɡɟɪɧɚ 

ɧɟ�ɜɢɞɧɵ, ɬ�ɤ. ɫɥɢɜɚɸɬɫɹ�ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ 

Ʉɨɥɥɨɢɞɚɥɶɧɚɹ (<0,0001ɦɦ) Ɇɚɤɪɨɫɤɨɩɢɱɟɫɤɢ�ɢ�ɜ�ɲɥɢɮɟ�ɩɨɪɨɞɚ�ɨɞɧɨɪɨɞɧɚɹ 

ɋɦɟɲɚɧɧɚɹ (ɪɚɡɥɢɱɧɵɣ) ɇɟɨɞɧɨɪɨɞɧɨɫɬɶ�ɫɨɫɬɚɜɚ�ɡɚɦɟɬɧɚ 

ɉɨɪɮɢɪɨɜɚɹ (ɫ�ɨɬɞɟɥɶɧɵɦɢ�ɛɨ-

ɥɟɟ�ɤɪɭɩɧɵɦɢ�ɢɧɞɢɜɢɞɚɦɢ) 

ɇɚ�ɮɨɧɟ�ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ�ɦɚɫɫɵ�ɡɚɦɟɬɧɵ�ɨɬɞɟɥɶɧɵɟ�ɜɤɪɚɩ-

ɥɟɧɧɢɤɢ 

 

ȼ�ɫɬɪɨɟɧɢɢ�ɯɢɦɢɤɨ�ɛɢɨɝɟɧɧɵɯ�ɩɨɪɨɞ�ɪɚɡɥɢɱɚɸɬ,  ɤɪɨɦɟ� ɬɨɝɨ,  ɰɟɥɵɣ�ɪɹɞ� ɫɩɟɰɢɮɢɱɟ-

ɫɤɢɯ�ɫɬɪɭɤɬɭɪ: ɞɥɹ�ɯɟɦɨɝɟɧɧɵɯ – ɛɨɛɨɜɭɸ, ɨɨɥɢɬɨɜɭɸ, ɩɢɡɨɥɢɬɨɜɭɸ�ɢ�ɬ�ɞ.; ɞɥɹ�ɛɢɨɝɟɧɧɵɯ – 

ɛɢɨɦɨɪɮɧɭɸ, ɨɪɝɚɧɨɝɟɧɧɨ�ɨɛɥɨɦɨɱɧɭɸ, ɫɝɭɫɬɤɨɜɭɸ�ɢ�ɞɪ. 

Ɏɨɪɦɚ�ɨɛɥɨɦɨɱɧɵɯ�ɡɟɪɟɧ�ɞɚɟɬ�ɰɟɧɧɵɣ�ɦɚɬɟɪɢɚɥ�ɨɫɜɟɳɚɸɳɢɣ�ɩɪɨɢɫɯɨɠɞɟɧɢɟ, ɭɫɥɨ-

ɜɢɹ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɢ�ɯɚɪɚɤɬɟɪ�ɜɬɨɪɢɱɧɵɯ�ɢɡɦɟɧɟɧɢɣ. 
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Ɏɨɪɦɚ�ɨɛɥɨɦɤɨɜ�ɨɛɭɫɥɨɜɥɟɧɚ: 

· ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ�ɮɨɪɦɨɣ�ɦɢɧɟɪɚɥɚ�ɜ�ɦɚɬɟɪɢɧɫɤɨɣ�ɩɨɪɨɞɟ, 

· ɫɢɫɬɟɦɨɣ�ɬɪɟɳɢɧ�ɫɩɚɣɧɨɫɬɢ, 

· ɫɬɟɩɟɧɶɸ�ɨɤɚɬɚɧɧɨɫɬɢ�ɨɛɥɨɦɤɨɜ, 

· ɜɬɨɪɢɱɧɵɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�ɩɪɢ�ɞɢɚɝɟɧɟɡɟ, ɷɩɢɝɟɧɟɡɟ�ɢ�ɧɚɱɚɥɶɧɨɦ�ɦɟɬɚɦɨɪɮɢɡɦɟ. 

Ɋɚɡɥɢɱɚɸɬ�ɬɪɢ�ɬɢɩɚ�ɡɟɪɟɧ: ɩɟɪɜɢɱɧɭɸ, ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɭɸ�ɢ�ɜɬɨɪɢɱɧɭɸ. 

ɉɟɪɜɢɱɧɚɹ – ɨɩɪɟɞɟɥɹɟɬɫɹ� ɮɨɪɦɨɣ� ɦɢɧɟɪɚɥɚ� ɜ� ɦɚɬɟɪɢɧɫɤɨɣ� ɩɨɪɨɞɟ� ɢɥɢ� ɫɢɫɬɟɦɨɣ 

ɬɪɟɳɢɧ� ɫɩɚɣɧɨɫɬɢ. Ȼɵɜɚɟɬ� ɢɡɨɦɟɬɪɢɱɧɨɣ, ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ, ɭɞɥɢɧɟɧɧɨ�ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ� ɢ 

ɩɥɚɫɬɢɧɱɚɬɨɣ. 

ɋɟɞɢɦɟɧɬɚɰɢɨɧɧɚɹ –ɨɩɪɟɞɟɥɹɟɬɫɹ� ɨɤɚɬɚɧɧɨɫɬɶɸ, ɫɬɟɩɟɧɶɸ� ɫɝɥɚɠɟɧɧɨɫɬɢ�ɨɫɬɪɵɯ� ɭɝ-

ɥɨɜ�ɢ�ɪɟɛɟɪ. ȼɵɞɟɥɹɸɬ: ɭɝɥɨɜɚɬɵɟ, ɩɨɥɭɭɝɥɨɜɚɬɵɟ, ɩɨɥɭɨɤɚɬɚɧɧɵɟ�ɢ�ɛɢɨɤɚɬɚɧɧɵɟ�ɡɟɪɧɚ. 

ȼɬɨɪɢɱɧɚɹ�ɢɥɢ� ɷɩɢɝɟɧɟɬɢɱɟɫɤɚɹ�ɮɨɪɦɚ� ɡɟɪɟɧ�ɦɨɠɟɬ� ɛɵɬɶ�ɨɛɭɫɥɨɜɥɟɧɚ: ɨɛɪɚɫɬɚɧɢɟɦ 

ɢɥɢ�ɪɟɝɟɧɟɪɚɰɢɟɣ�ɨɛɥɨɦɨɱɧɵɯ�ɡɟɪɟɧ; ɤɨɪɪɨɡɢɟɣ; ɞɟɮɨɪɦɚɰɢɟɣ, ɢɥɢ�ɧɚɪɭɲɟɧɢɟɦ�ɩɟɪɜɢɱɧɨɣ 

ɮɨɪɦɵ. 

Ⱦɥɹ�ɚɭɬɢɝɟɧɧɵɯ�ɦɢɧɟɪɚɥɨɜ�ɧɚɢɛɨɥɟɟ�ɯɚɪɚɤɬɟɪɧɵ�ɫɥɟɞɭɸɳɢɟ�ɮɨɪɦɵ: 

1. ɬɨɧɤɨɟ�ɪɚɫɫɟɹɧɵɟ�ɜ�ɩɨɪɨɞɟ, 

2. ɤɨɥɥɨɦɨɪɮɧɵɟ�ɡɟɪɧɚ, 

3. ɨɨɥɢɬɵ, 

4. ɫɮɟɪɨɥɢɬɵ, 

5. ɩɫɟɜɞɨɦɨɪɮɨɡɵ, 

6. ɢɞɢɨɦɨɪɮɧɵɟ�ɤɪɢɫɬɚɥɥɵ, 

7. ɧɟɩɪɚɜɢɥɶɧɨ – ɥɚɩɱɚɬɵɟ�ɡɟɪɧɚ. 

Ɍɚɤɢɟ� ɮɨɪɦɵ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɞɜɭɦɹ� ɨɫɧɨɜɧɵɦɢ� ɮɚɤɬɨɪɚɦɢ: 1) ɭɫɥɨɜɢɹɦɢ� ɜ� ɤɨɬɨɪɵɯ 

ɩɪɨɢɫɯɨɞɢɬ�ɨɛɪɚɡɨɜɚɧɢɟ�ɦɢɧɟɪɚɥɚ, 2) ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɫɚɦɨɝɨ�ɦɢɧɟɪɚɥɚ. 

ɉɪɢ�ɢɡɭɱɟɧɢɢ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ, ɪɚɡɦɟɪɵ�ɮɨɪɦɵ�ɫɮɟɪɢɱɟɫɤɢɯ�ɢ�ɢɡɨɦɟɬɪɢɱɟɫɤɢɯ 

ɮɨɪɦ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɩɨ�ɧɚɢɛɨɥɶɲɟɦɭ�ɩɨɩɟɪɟɱɧɢɤɭ, ɭ�ɩɥɨɫɤɢɯ – ɢɡɦɟɪɹɟɬɫɹ�ɞɥɢɧɚ�ɢ�ɬɨɥɳɢɧɚ. 

ȼɚɠɧɨ�ɩɨɞɦɟɬɢɬɶ, ɡɚɜɢɫɢɬ�ɥɢ�ɪɚɡɦɟɪ�ɨɬ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�ɨɛɥɨɦɤɨɜ�ɤ�ɨɩɪɟɞɟɥɟɧɧɨɦɭ�ɤɥɚɫɫɭ, 

ɢɥɢ�ɨɛɭɫɥɨɜɥɟɧ�ɫɨɪɬɢɪɨɜɤɨɣ�ɦɚɬɟɪɢɚɥɚ, ɬ�ɟ. ɢɦɟɟɦ�ɦɵ�ɞɟɥɨ�ɫ�ɰɟɥɶɧɵɦɢ�ɨɫɬɚɬɤɚɦɢ, ɚ�ɬɚɤɠɟ 

ɨɤɚɬɚɧɵ�ɨɧɢ�ɢɥɢ�ɧɟɬ. 

ɂɡɭɱɟɧɢɟ�ɰɟɦɟɧɬɚ�ɩɨɪɨɞ.�ɐɟɦɟɧɬ�ɩɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɸ�ɩɨɞɪɚɡɞɟɥɟɧ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ: 1) 

ɝɥɢɧɢɫɬɵɣ�ɰɟɦɟɧɬ, 2) ɯɟɦɨɝɟɧɧɵɣ. 

Ƚɥɢɧɢɫɬɵɣ�ɩɪɢɧɨɫɢɬɫɹ�ɜ�ɨɫɚɞɨɤ�ɜ�ɜɢɞɟ�ɬɨɧɤɨɣ�ɬɟɪɪɢɝɟɧɧɨɣ�ɦɭɬɢ�ɡɚɩɨɥɧɹɹ�ɩɪɨɦɟɠɭɬ-

ɤɢ�ɦɟɠɞɭ�ɛɨɥɟɟ�ɤɪɭɩɧɵɦɢ�ɡɟɪɧɚɦɢ�ɢ�ɰɟɦɟɧɬɢɪɭɹ�ɢɯ. 
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ɏɟɦɨɝɟɧɧɵɣ� ɰɟɦɟɧɬ� ɩɪɟɞɫɬɚɜɥɟɧ� ɤɚɥɶɰɢɬɨɦ, ɞɨɥɨɦɢɬɨɦ, ɨɩɚɥɨɦ, ɯɚɥɰɟɞɨɧɨɦ� ɢɥɢ 

ɤɜɚɪɰɟɦ, ɪɟɠɟ� ɝɢɩɫɨɦ, ɚɧɝɢɞɪɢɬɨɦ� ɢ� ɞɪɭɝɢɦɢ� ɦɢɧɟɪɚɥɚɦɢ. Ɉɛɪɚɡɭɟɬɫɹ� ɩɪɢ� ɨɫɚɠɞɟɧɢɢ� ɢɡ 

ɪɚɫɬɜɨɪɨɜ. ɇɚ� ɪɚɡɧɵɯ� ɫɬɚɞɢɹɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɩɨɪɨɞ� ɦɨɠɟɬ� ɨɬɦɟɱɚɬɶɫɹ� ɦɟɬɨɫɚɦɨɬɢɱɟɫɤɨɟ 

ɡɚɦɟɳɟɧɢɟ�ɨɞɧɢɯ�ɦɢɧɟɪɚɥɨɜ�ɞɪɭɝɢɦɢ. 

ɉɨ�ɫɨɨɬɧɨɲɟɧɢɸ�ɢ�ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɸ�ɨɛɥɨɦɨɱɧɵɯ�ɱɚɫɬɢɰ�ɢ�ɰɟɦɟɧɬɢɪɭɸɳɟɝɨ�ɜɟ-

ɳɟɫɬɜɚ, ɜɵɞɟɥɹɸɬ� ɫɥɟɞɭɸɳɢɟ� ɬɟɤɫɬɭɪɧɵɟ� ɬɢɩɵ� ɰɟɦɟɧɬɚ: ɛɚɡɚɥɶɧɵɣ, ɩɨɪɨɜɵɣ, ɩɥɟɧɨɱɧɵɣ, 

ɤɨɧɬɚɤɬɧɵɣ, ɫɝɭɫɬɤɨɜɵɣ, ɤɨɪɪɨɡɢɣɧɵɣ, ɪɟɝɟɧɟɪɚɰɢɨɧɧɵɣ, ɩɨɣɤɢɥɢɬɨɜɵɣ, ɤɪɢɫɬɚɥɥɢɱɟɫɤɢ-

ɡɟɪɧɢɫɬɵɣ, ɤɪɭɫɬɢɮɢɤɚɰɢɨɧɧɵɣ�ɢ�ɞɪ. 

ɇɚɢɛɨɥɟɟ� ɩɨɥɧɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɫɬɪɭɤɬɭɪ� ɛɭɞɟɬ� ɪɚɫɫɦɨɬɪɟɧɚ�ɩɪɢ� ɢɡɭɱɟɧɢɢ� ɤɥɚɫɫɨɜ 

ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

 

ɐɜɟɬ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

Ɉɤɪɚɫɤɚ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɹɪɤɢɯ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�ɢ�ɝɟɧɟɬɢɱɟɫɤɢɯ�ɩɪɢɡɧɚɤɨɜ�ɩɨɪɨɞ. 

ɋɪɟɞɢ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɧɚɢɛɨɥɶɲɢɦ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ�ɩɨɥɶɡɭɸɬɫɹ�ɚɯɪɨɦɚɬɢɱɟɫɤɢɟ - ɛɟɥɵɟ, 

ɫɟɪɵɟ�ɢ�ɱɟɪɧɵɟ�ɰɜɟɬɚ. 

ɂɡ�ɯɪɨɦɚɬɢɱɟɫɤɨɣ�ɝɚɦɦɵ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ - ɤɪɚɫɧɵɟ, ɤɢɪɩɢɱɧɨ�ɤɪɚɫɧɵɟ, ɛɭ-

ɪɨ�ɤɪɚɫɧɵɟ, ɤɪɚɫɧɨɜɚɬɨ�ɤɢɪɩɢɱɧɵɟ, ɤɨɪɢɱɧɟɜɵɟ, ɪɚɡɧɵɯ� ɨɬɬɟɧɤɨɜ� ɠɟɥɬɨɝɨ� ɬɨɧɚ. ɒɢɪɨɤɨ 

ɪɚɡɜɢɬɚ�ɬɚɤɠɟ�ɡɟɥɟɧɚɹ�ɨɤɪɚɫɤɚ�ɪɚɡɥɢɱɧɨɣ�ɬɨɧɚɥɶɧɨɫɬɢ. Ƚɨɪɚɡɞɨ�ɪɟɠɟ - ɫɢɧɢɟ, ɝɨɥɭɛɨɜɚɬɵɟ�ɢ 

ɮɢɨɥɟɬɨɜɵɟ�ɰɜɟɬɚ. 

Ȼɟɥɚɹ�ɨɤɪɚɫɤɚ - ɯɚɪɚɤɬɟɪɧɚ�ɞɥɹ�ɩɨɪɨɞ, ɥɢɲɟɧɧɵɯ�ɯɪɨɦɨɮɨɪɦɨɜ*: ɫɨɟɞɢɧɟɧɢɹ�ɠɟɥɟɡɚ, 

ɦɚɪɝɚɧɰɚ, ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɜɟɳɟɫɬɜɚ�ɢ�ɞɪ. Ȼɟɥɵɦ�ɰɜɟɬɨɦ�ɨɛɥɚɞɚɸɬ: ɦɢɧɟɪɚɥɶɧɵɟ�ɫɨɥɢ (ɤɚɦɟɧ-

ɧɚɹ�ɫɨɥɶ, ɝɢɩɫ, ɦɢɪɚɛɢɥɢɬ�ɢ�ɞɪ.), ɚ�ɬɚɤɠɟ�ɞɨɥɨɦɢɬɵ, ɢɡɜɟɫɬɧɹɤɢ, ɦɟɥ, ɤɚɨɥɢɧɨɜɵɟ�ɝɥɢɧɵ, ɢɡ 

ɨɛɥɨɦɨɱɧɵɯ - ɪɚɡɧɨɜɢɞɧɨɫɬɢ�ɤɜɚɪɰɟɜɵɯ�ɩɟɫɤɨɜ�ɢ�ɩɪ. 

ɋɟɪɵɟ�ɢ�ɱɟɪɧɵɟ�ɰɜɟɬɚ - ɡɚɜɢɫɹɬ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ (ɭɝɥɢɫɬɵɯ�ɢɥɢ 

ɛɢɬɭɦɧɵɯ), ɧɚɥɢɱɢɟ�ɤɨɬɨɪɵɯ�ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɱɚɫɬɨ�ɨɛɭɫɥɚɜɥɢɜɚɟɬ�ɩɪɢɫɭɬɫɬɜɢɟ�ɫɭɥɶɮɢɞɨɜ�ɢ 

ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɩɢɪɢɬɚ, ɦɚɪɤɚɡɢɬɚ�ɢ�ɞɪɭɝɢɯ. 

ɑɟɪɧɨɣ�ɨɤɪɚɫɤɨɣ�ɨɛɥɚɞɚɸɬ, ɤɪɨɦɟ�ɬɨɝɨ, ɪɚɡɥɢɱɧɵɟ�ɫɨɟɞɢɧɟɧɢɹ�ɨɤɢɫɥɨɜ�ɦɚɪɝɚɧɰɚ. 

Ɋɚɡɥɢɱɧɵɟ�ɨɬɬɟɧɤɢ�ɨɬ� ɫɜɟɬɥɨ�ɫɟɪɨɝɨ� ɞɨ� ɱɟɪɧɨɝɨ, ɫɜɹɡɚɧɵ� ɫ� ɧɚɥɢɱɢɟɦ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɜɟɳɟɫɬɜɚ� ɢ� ɨɛɵɱɧɨ� ɫɨɩɭɬɫɬɜɭɸɳɢɯ� ɟɦɭ� ɬɨɧɤɨ� ɪɚɫɫɟɹɧɧɵɯ� ɫɭɥɶɮɢɞɨɜ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ 

�ɱɚɳɟ�ɜɫɟɝɨ�ɠɟɥɟɡɚ, ɪɟɠɟ�ɦɟɞɢ, ɫɜɢɧɰɚ�ɢ�ɩɪ.). 

Ʉɪɚɫɧɚɹ, ɛɭɪɨ�ɤɪɚɫɧɚɹ, ɤɨɪɢɱɧɟɜɚɹ, ɠɟɥɬɚɹ�ɨɤɪɚɫɤɢ�ɪɚɡɥɢɱɧɵɯ�ɨɬɬɟɧɤɨɜ�ɨɛɭɫɥɨɜ-

ɥɟɧɵ�ɨɛɵɱɧɨ�ɫɨɞɟɪɠɚɧɢɟɦ�ɝɢɞɪɚɬɨɜ�ɠɟɥɟɡɚ (ɝɟɬɢɬɚ, ɝɢɞɪɨɝɟɬɢɬɚ, ɥɢɦɨɧɢɬɚ�ɢ�ɞɪ.). 

                                                        
*�ɏɪɨɦɨɮɨɪɦɵ - ɫɨɫɬɚɜɧɵɟ�ɱɚɫɬɢ�ɩɨɪɨɞɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ�ɟɟ�ɨɤɪɚɫɤɭ. 
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Ɂɟɥɟɧɚɹ�ɨɤɪɚɫɤɚ - ɫɜɹɡɚɧɚ�ɫ�ɧɚɥɢɱɢɟɦ�ɦɢɧɟɪɚɥɨɜ, ɜ�ɫɨɫɬɚɜ�ɤɨɬɨɪɵɯ�ɜɯɨɞɹɬ�ɡɚɤɢɫɧɵɟ 

ɮɨɪɦɵ�ɫɨɟɞɢɧɟɧɢɣ�ɠɟɥɟɡɚ: ɝɥɚɭɤɨɧɢɬɚ, ɲɚɦɨɡɢɬɚ, ɪɟɠɟ - ɪɨɝɨɜɵɯ�ɨɛɦɚɧɨɤ, ɨɥɢɜɢɧɚ, ɚɤɬɢɧɨ-

ɥɢɬɚ, ɷɩɢɞɨɬɚ, ɯɥɨɪɢɬɚ, ɚ� ɬɚɤɠɟ� ɨɛɥɨɦɤɨɜ� ɤɪɟɦɧɟɜɨ�ɯɚɥɰɟɞɨɧɨɜɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ� ɬɢɩɚ� ɹɲɦ. 

ɂɡɪɟɞɤɚ�ɡɟɥɟɧɚɹ�ɨɤɪɚɫɤɚ�ɜɵɡɵɜɚɟɬɫɹ�ɩɪɢɫɭɬɫɬɜɢɟɦ�ɫɨɟɞɢɧɟɧɢɣ�ɦɟɞɢ. 

ȿɫɥɢ�ɜ�ɩɨɪɨɞɟ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɨɤɢɫɧɵɟ�ɢ�ɡɚɤɢɫɧɵɟ�ɮɨɪɦɵ, ɬɨ�ɰɜɟɬ�ɛɭɞɟɬ 

ɡɚɜɢɫɟɬɶ�ɨɬ�ɢɯ�ɫɨɨɬɧɨɲɟɧɢɹ. 

ɋɢɧɹɹ�ɢ�ɝɨɥɭɛɚɹ�ɨɤɪɚɫɤɢ - ɯɚɪɚɤɬɟɪɧɵ�ɞɥɹ�ɚɧɝɢɞɪɢɬɚ, ɰɟɥɟɫɬɢɧɚ, ɪɟɠɟ�ɝɢɩɫɚ�ɢ�ɤɚ-

ɦɟɧɧɨɣ� ɫɨɥɢ. ɂɧɨɝɞɚ� ɨɧɚ� ɨɛɭɫɥɨɜɥɟɧɚ� ɜɢɜɢɚɧɢɬɨɦ, ɤɨɬɨɪɵɣ� ɚɫɫɨɰɢɢɪɭɟɬɫɹ� ɫ� ɨɫɚɞɨɱɧɵɦɢ 

ɠɟɥɟɡɧɵɦɢ�ɪɭɞɚɦɢ�ɢ�ɫɬɚɧɨɜɢɬɫɹ, ɫɢɧɢɦ�ɢ�ɡɟɥɟɧɨ�ɫɢɧɢɦ�ɩɪɢ�ɨɤɢɫɥɟɧɢɢ. ɋɢɧɢɣ�ɰɜɟɬ�ɦɨɠɟɬ 

ɛɵɬɶ� ɫɜɹɡɚɧ� ɫ� ɩɪɢɫɭɬɫɬɜɢɟɦ� ɥɚɡɭɪɢɬɚ, ɤɨɬɨɪɵɣ� ɜɫɬɪɟɱɚɟɬɫɹ� ɜ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞɚɯ� ɪɟɞɤɨ, ɢ 

ɩɪɢɭɪɨɱɟɧ�ɤ�ɤɨɪɟ�ɜɵɜɟɬɪɢɜɚɧɢɹ�ɫɭɥɶɮɢɞɧɵɯ�ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

ɉɪɢɪɨɞɚ ɮɢɨɥɟɬɨɜɨɝɨ� ɰɜɟɬɚ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɱɚɳɟ� ɜɫɟɝɨ� ɨɫɬɚɟɬɫɹ� ɧɟɪɚɫɤɪɵɬɨɣ. ȼ 

ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ, ɨɧ�ɨɛɴɹɫɧɹɟɬɫɹ�ɫɨɞɟɪɠɚɧɢɟɦ�ɜ�ɩɨɪɨɞɟ�ɨɫɚɞɨɱɧɨɣ�ɦɨɞɢɮɢɤɚɰɢɢ�ɮɬɨɪɢ-

ɫɬɨɝɨ�ɤɚɥɶɰɢɹ – ɪɚɤɨɜɢɬɚ. Ʌɢɛɨ - ɮɢɨɥɟɬɨɜɚɹ�ɨɤɪɚɫɤɚ�ɱɚɫɬɨ�ɨɛɭɫɥɨɜɥɟɧɚ�ɫɨɞɟɪɠɚɧɢɟɦ�ɢ�ɨɩ-

ɪɟɞɟɥɟɧɧɵɦ�ɫɨɨɬɧɨɲɟɧɢɟɦ�ɜ�ɩɨɪɨɞɚɯ�ɨɤɢɫɥɨɜ�ɠɟɥɟɡɚ�ɢ�ɦɚɪɝɚɧɰɚ. 

Ƚɟɧɟɡɢɫ�ɨɤɪɚɫɤɢ�ɫɥɨɠɧɵɣ. Ɉɧɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɛɭɫɥɨɜɥɟɧɚ�ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɨɛɥɨɦɨɱɧɵɦɢ 

ɱɚɫɬɢɰɚɦɢ: 

ɛɟɥɵɟ�ɩɟɫɤɢ - ɤɜɚɪɰɟɜɵɟ, 

ɪɨɡɨɜɵɟ - ɩɨɥɟɜɵɟ�ɲɩɚɬɵ, 

ɤɪɚɫɧɵɟ - ɝɪɚɧɚɬɨɜɵɟ,  

ɱɟɪɧɵɟ – ɦɚɝɧɟɬɢɬɨɜɵɟ, ɢɥɶɦɟɧɢɬɨɜɵɟ�ɢɥɢ�ɪɭɬɢɥɨɜɵɟ. 

ɉɨɞɨɛɧɭɸ�ɨɤɪɚɫɤɭ�ɧɚɡɵɜɚɸɬ�ɭɧɚɫɥɟɞɨɜɚɧɧɨɣ�ɨɬ�ɦɚɬɟɪɢɧɫɤɨɣ�ɩɨɪɨɞɵ. 

ɐɜɟɬ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧ� ɢ� ɫ� ɦɢɧɟɪɚɥɶɧɵɦɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ (ɜɨɡɧɢɤɚɸɳɢɦɢ� ɧɚ 

ɫɬɚɞɢɢ� ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɚ� ɢ� ɞɢɚɝɟɧɟɡɚ). ɗɬɚ�ɨɤɪɚɫɤɚ� ɯɚɪɚɤɬɟɪɧɚ� ɞɥɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɯɢɦɢɱɟɫɤɢ 

ɨɫɚɠɞɟɧɧɵɯ�ɢ�ɛɢɨɝɟɧɧɵɯ�ɩɨɪɨɞ�ɢ�ɪɭɞ. 

ɇɚɤɨɧɟɰ, ɨɤɪɚɫɤɚ� ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɦɨɠɟɬ�ɨɩɪɟɞɟɥɹɬɶɫɹ� ɜɬɨɪɢɱɧɵɦɢ�ɦɢɧɟɪɚɥɶɧɵɦɢ 

ɨɛɪɚɡɨɜɚɧɶɹɦɢ, ɢɡɦɟɧɹɬɶɫɹ�ɩɪɢ�ɟɟ�ɜɵɜɟɬɪɢɜɚɧɢɢ, ɦɨɠɟɬ�ɛɵɬɶ�ɜɬɨɪɢɱɧɚɹ�ɨɤɪɚɫɤɚ�ɨɛɭɫɥɨɜɥɟ-

ɧɚ�ɩɪɨɰɟɫɫɚɦɢ�ɨɤɢɫɥɟɧɢɹ�ɢ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɝɢɞɪɚɬɚɰɢɢ�ɢ�ɞɟɝɢɞɪɚɬɚɰɢɢ, ɚ�ɬɚɤɠɟ�ɩɪɢɜɧɨɫɨɦ 

ɜ�ɩɨɪɨɞɭ�ɢɥɢ�ɜɵɧɨɫɨɦ�ɢɡ�ɧɟɟ�ɪɚɡɥɢɱɧɵɯ�ɦɢɧɟɪɚɥɶɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ. 

Ɉɩɢɫɵɜɚɬɶ�ɰɜɟɬ�ɩɨɪɨɞ�ɠɟɥɚɬɟɥɶɧɨ�ɜɨ�ɜɥɚɠɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɯɪɨɦɚɬɢ-

ɱɟɫɤɨɣ�ɲɤɚɥɵ. 
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Ʌɟɤɰɢɹ 3. 

Ɉɫɧɨɜɧɵɟ�ɮɚɤɬɨɪɵ�ɢ�ɭɫɥɨɜɢɹ�ɨɛɪɚɡɨɜɚɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

 

Ɉɛɪɚɡɨɜɚɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɮɢɡɢɤɨ�ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ�ɭɫɥɨ-

ɜɢɹɯ� ɢ� ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ� ɦɧɨɝɢɦɢ� ɮɚɤɬɨɪɚɦɢ� ɢ� ɫɢɥɚɦɢ� ɡɟɦɧɨɣ� ɢ� ɤɨɫɦɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɵ. 

ɋɪɟɞɢ�ɦɧɨɠɟɫɬɜɚ�ɮɚɤɬɨɪɨɜ�ɬɟɤɬɨɧɢɤɚ�ɡɚɧɢɦɚɟɬ�ɜɟɞɭɳɟɟ�ɩɨɥɨɠɟɧɢɟ. Ɋɨɥɶ�ɤɥɢɦɚɬɚ�ɢ�ɪɟɥɶɟɮɚ 

ɯɨɬɶ�ɢ�ɜɟɥɢɤɚ, ɧɨ�ɨɧɚ�ɬɨɠɟ�ɜ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɦɟɪɟ�ɪɟɝɭɥɢɪɭɟɬɫɹ�ɬɟɤɬɨɧɢɤɨɣ. 

 

Ɋɨɥɶ�ɬɟɤɬɨɧɢɤɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɥɢɬɨɝɟɧɟɡɚ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ, ɱɚɫɬɨɬɚ, ɪɟɝɢɨɧɚɥɶɧɨɫɬɶ�ɬɟɤɬɨɧɢɱɟɫɤɢɯ�ɤɨɥɟɛɚɬɟɥɶɧɵɯ�ɞɜɢɠɟɧɢɣ�ɫɭ-

ɳɟɫɬɜɟɧɧɵɦ�ɨɛɪɚɡɨɦ�ɨɬɪɚɠɚɟɬɫɹ�ɧɚ�ɫɨɫɬɚɜɟ, ɫɬɪɨɟɧɢɢ (ɫɬɪɭɤɬɭɪɟ�ɢ� ɬɟɤɫɬɭɪɟ), ɫɤɨɪɨɫɬɢ�ɧɚ-

ɤɨɩɥɟɧɢɹ�ɢ�ɦɨɳɧɨɫɬɢ�ɨɫɚɞɤɚ, ɚ�ɬɚɤɠɟ�ɮɨɪɦɟ�ɨɫɚɞɨɱɧɵɯ�ɬɟɥ. 

1. Ʉɨɥɟɛɚɬɟɥɶɧɵɟ�ɞɜɢɠɟɧɢɹ�ɜɵɡɵɜɚɸɬ�ɬɪɚɧɫɝɪɟɫɫɢɢ�ɢ�ɪɟɝɪɟɫɫɢɢ�ɦɨɪɫɤɢɯ�ɜɨɞɨɟɦɨɜ, 

ɢ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɟɪɟɦɟɳɟɧɢɟ�ɛɟɪɟɝɨɜɨɣ�ɥɢɧɢɢ. ȼɦɟɫɬɟ�ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɟɟ�ɦɟɧɹɟɬɫɹ 

ɢ�ɫɨɫɬɚɜ�ɨɫɚɞɤɨɜ. 

2. Ʉɨɥɟɛɚɬɟɥɶɧɵɟ�ɬɟɤɬɨɧɢɱɟɫɤɢɟ�ɞɜɢɠɟɧɢɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɫɭɲɢ�ɩɪɢɜɨɞɹɬ�ɤ�ɢɡɦɟɧɟɧɢɸ 

ɩɨɥɨɠɟɧɢɹ�ɨɛɥɚɫɬɟɣ�ɫɧɨɫɚ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ, ɛɚɡɢɫɚ�ɷɪɨɡɢɢ, ɱɬɨ�ɬɨɠɟ�ɨɬɪɚɠɚ-

ɟɬɫɹ�ɧɚ�ɫɨɫɬɚɜɟ�ɧɚɤɚɩɥɢɜɚɸɳɟɝɨɫɹ�ɨɫɚɞɤɚ, ɢɡɦɟɧɟɧɢɣ�ɯɚɪɚɤɬɟɪɚ�ɩɪɨɞɭɤɬɨɜ�ɜɵɜɟɬ-

ɪɢɜɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɢ�ɨɛɪɚɡɨɜɚɧɢɹ�ɤɨɪɵ�ɜɵɜɟɬɪɢɜɚɧɢɹ�ɢ�ɬ�ɞ. 

3. Ɍɟɤɬɨɧɢɱɟɫɤɢɟ� ɤɨɥɟɛɚɬɟɥɶɧɵɟ� ɞɜɢɠɟɧɢɹ – ɨɞɧɚ� ɢɡ� ɩɪɢɱɢɧ� ɫɥɨɢɫɬɨɝɨ� ɫɬɪɨɟɧɢɹ 

ɨɫɚɞɨɱɧɵɯ�ɬɨɥɳ. ɉɨ�ɯɚɪɚɤɬɟɪɭ�ɝɪɚɧɢɰɵ�ɦɨɠɧɨ�ɫɭɞɢɬɶ�ɨɛ� ɭɫɥɨɜɢɹɯ�ɫɦɟɧɵ�ɨɞɧɨɣ 

ɨɛɫɬɚɧɨɜɤɢ�ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ�ɞɪɭɝɨɣ. 

4. Ʉɨɥɟɛɚɬɟɥɶɧɵɟ� ɞɜɢɠɟɧɢɹ� ɹɜɥɹɸɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɝɥɚɜɧɵɯ� ɩɪɢɱɢɧ� ɩɟɪɢɨɞɢɱɧɨɫɬɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɢ�ɦɚɫɲɬɚɛɵ�ɢɯ�ɦɨɝɭɬ�ɜɚɪɶɢɪɨɜɚɬɶ�ɜ�ɲɢɪɨ-

ɤɢɯ�ɩɪɟɞɟɥɚɯ, ɩɨɷɬɨɦɭ�ɱɟɪɟɞɭɸɳɢɟɫɹ�ɨɬɥɨɠɟɧɢɹ�ɦɨɝɭɬ�ɛɵɬɶ�ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɧɵɦɢ�ɢ�ɦɨɳɧɵɦɢ, ɢɥɢ, ɧɚɨɛɨɪɨɬ, ɥɨɤɚɥɶɧɨ�ɡɚɥɟɝɚɸɳɢɦɢ�ɢ�ɦɚɥɨɦɨɳɧɵɦɢ. 

5. Ɍɟɤɬɨɧɢɤɚ�ɨɤɚɡɵɜɚɟɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɧɚɤɨɩɥɟɧɢɹ�ɨɫɚɞɤɚ�ɢ�ɢɯ�ɦɨɳɧɨɫɬɶ. ɋɨ-

ɜɪɟɦɟɧɧɵɟ� ɦɚɤɫɢɦɚɥɶɧɵɟ� ɫɤɨɪɨɫɬɢ� ɧɚɤɨɩɥɟɧɢɹ� ɨɫɚɞɤɨɜ� ɧɚɛɥɸɞɚɸɬɫɹ� ɭ� ɝɨɪɧɵɯ 

ɩɨɞɧɨɠɢɣ, ɜ�ɤɨɧɭɫɚɯ�ɜɵɧɨɫɚ, ɞɟɥɶɬɚɯ�ɤɪɭɩɧɵɯ�ɪɟɤ�ɢ�ɨɛɥɚɫɬɹɯ�ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɝɨ 

ɩɪɨɝɢɛɚɧɢɹ –  ɞɟɫɹɬɤɢ� ɫɚɧɬɢɦɟɬɪɨɜ� ɜ� ɝɨɞ.  Ɇɢɧɢɦɚɥɶɧɵɟ –  ɜ� ɪɚɣɨɧɚɯ� ɪɚɡɜɢɬɢɹ 

ɦɭɬɶɟɜɵɯ (ɬɭɪɛɢɧɧɵɯ) ɩɨɬɨɤɨɜ� ɢ� ɜ� ɚɛɢɫɫɚɥɶɧɵɯ� ɪɚɜɧɢɧɚɯ – ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 

0,5ɦɦ�ɝɨɞ. 

6. Ɍɟɤɬɨɧɢɱɟɫɤɢɣ�ɪɟɠɢɦ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɦɟɪɟ�ɨɩɪɟɞɟɥɹɟɬ�ɮɨɪɦɭ�ɢ�ɪɟɥɶɟɮ�ɨɫɚɞɨɱɧɵɯ 

ɬɟɥ. ɉɪɢ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ� ɩɨɝɪɭɠɟɧɢɢ� ɬɟɪɪɢɬɨɪɢɢ� ɨɛɪɚɡɭɸɬɫɹ 
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ɦɨɳɧɵɟ�ɢ�ɨɝɪɨɦɧɵɟ�ɩɨ�ɩɥɨɳɚɞɢ�ɩɥɚɫɬɵ�ɛɨɥɟɟ�ɢɥɢ�ɦɟɧɟɟ�ɨɞɧɨɪɨɞɧɨɝɨ�ɫɨɫɬɚɜɚ. ȼ 

ɤɪɚɟɜɵɯ�ɩɪɨɝɢɛɚɯ�ɨɫɚɞɨɱɧɵɟ�ɬɟɥɚ�ɢɦɟɸɬ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɩɪɨɬɹɠɟɧɧɨɫɬɶ (ɞɨ 1000ɤɦ 

ɢ�ɛɨɥɟɟ), ɩɪɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɛɨɥɶɲɨɣ�ɲɢɪɢɧɟ. 

7. ɋ�ɤɨɥɟɛɚɬɟɥɶɧɵɦɢ�ɢ�ɪɚɡɪɵɜɧɵɦɢ�ɬɟɤɬɨɧɢɱɟɫɤɢɦɢ�ɞɜɢɠɟɧɢɹɦɢ�ɫɜɹɡɚɧɨ�ɨɛɪɚɡɨɜɚ-

ɧɢɟ�ɪɢɮɬɨɜɵɯ�ɬɟɥ. ɇɚ�ɫɭɲɟ�ɜɞɨɥɶ�ɬɟɤɬɨɧɢɱɟɫɤɢɯ�ɪɚɡɥɨɦɨɜ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɞɟɹɬɟɥɶɧɨ-

ɫɬɢ�ɪɟɤ�ɮɨɪɦɢɪɭɸɬɫɹ�ɪɭɤɚɜɨɨɛɪɚɡɧɵɟ�ɨɫɚɞɨɱɧɵɟ�ɬɟɥɚ. 

8. Ȼɨɥɶɲɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɥɢɬɨɝɟɧɟɡ� ɨɤɚɡɵɜɚɸɬ� ɝɨɪɨɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ� ɬɟɤɬɨɧɢɱɟɫɤɢɟ 

ɞɜɢɠɟɧɢɹ�ɢ�ɦɚɝɦɚɬɢɡɦ. Ȼɥɚɝɨɞɚɪɹ�ɢɦ�ɜ�ɫɪɟɞɭ�ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ�ɜɨɜɥɟɤɚɸɬɫɹ�ɨɝ-

ɪɨɦɧɵɟ�ɦɚɫɫɵ�ɦɚɝɦɚɬɢɱɟɫɤɢɯ, ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ�ɢ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ, ɚ�ɨɛɪɚɡɨɜɚɜ-

ɲɢɟɫɹ� ɩɟɪɟɫɟɱɟɧɧɵɟ�ɮɨɪɦɵ� ɪɟɥɶɟɮɚ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɢɧɬɟɧɫɢɜɧɨɦɭ� ɢɯ� ɜɵɜɟɬɪɢɜɚ-

ɧɢɸ�ɢ�ɞɟɧɭɞɚɰɢɢ. 

 

Ɋɨɥɶ�ɪɟɥɶɟɮɚ. 

1. ȼ�ɭɫɥɨɜɢɹɯ�ɤɨɧɬɢɧɟɧɬɚ�ɪɟɥɶɟɮ�ɨɩɪɟɞɟɥɹɟɬ�ɨɛɳɢɣ�ɯɨɞ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ 

ɦɚɬɟɪɢɧɫɤɢɯ�ɩɨɪɨɞ. ȼ�ɝɨɪɚɯ� ɫ� ɤɪɭɬɵɦɢ�ɫɤɥɨɧɚɦɢ�ɨɛɪɚɡɭɟɬɫɹ� ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɣ 

ɦɚɬɟɪɢɚɥ, ɚ�ɜ�ɪɚɜɧɢɧɧɵɯ – ɦɟɥɤɢɣ (ɩɟɫɱɚɧɵɣ, ɚɥɟɜɪɢɬɨɜɵɣ, ɩɟɥɢɬɨɜɵɣ). 

2. Ɋɟɥɶɟɮ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɬɪɚɠɚɟɬɫɹ�ɧɚ�ɫɨɫɬɚɜɟ�ɢ�ɫɬɪɭɤɬɭɪɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɹɯ�ɨɫɚɞɤɨɜ. 

ȼ�ɝɨɪɚɯ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ�ɩɪɨɥɸɜɢɚɥɶɧɵɟ, ɞɟɥɸɜɢɚɥɶɧɵɟ�ɢ�ɤɨɥɥɸɜɢɚɥɶɧɵɟ�ɨɬɥɨɠɟ-

ɧɢɹ , ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɳɟɛɟɧɤɨɣ, ɞɪɟɫɜɨɣ, ɝɪɚɜɢɟɦ, ɫɦɟɧɹɸɳɢɦɢɫɹ�ɜɧɢɡ�ɩɨ�ɪɚɡɪɟɡɭ 

ɦɟɥɤɨɡɟɪɧɢɫɬɵɦɢ�ɨɛɪɚɡɨɜɚɧɢɹɦɢ. ȼ�ɪɚɜɧɢɧɧɵɯ�ɪɚɣɨɧɚɯ�ɜ�ɝɭɦɢɞɧɵɯ�ɨɛɥɚɫɬɹɯ�ɨɬ-

ɥɢɱɚɸɬɫɹ� ɬɟɪɪɢɝɟɧɧɵɟ� ɢ� ɨɪɝɚɧɨɝɟɧɧɵɟ (ɬɨɪɮɹɧɵɟ) ɨɫɚɞɤɢ, ɚ� ɜ� ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ 

ɜɨɞɨɟɦɚɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɚɪɢɞɧɨɝɨ� ɤɥɢɦɚɬɚ, ɧɚɪɹɞɭ� ɫ� ɬɟɪɪɢɝɟɧɧɵɦɢ, ɨɬɤɥɚɞɵɜɚɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ�ɯɟɦɨɝɟɧɧɵɟ (ɞɨɥɨɦɢɬɵ, ɫɭɥɶɮɚɬɵ, ɝɚɥɨɢɞɵ) ɨɬɥɨɠɟɧɢɹ. 

 

ȼɥɢɹɧɢɟ�ɤɥɢɦɚɬɚ�ɧɚ�ɩɪɢɪɨɞɭ. 

Ʉɥɢɦɚɬ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɦɧɨɠɟɫɬɜɨɦ�ɮɚɤɬɨɪɨɜ. ɗɬɨ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɫɨɥɧɟɱɧɨɣ�ɪɚɞɢɚɰɢɢ, 

ɩɪɨɡɪɚɱɧɨɫɬɶ�ɢ�ɫɨɫɬɚɜ�ɚɬɦɨɫɮɟɪɵ, ɝɢɩɫɨɦɟɬɪɢɱɟɫɤɨɟ�ɩɨɥɨɠɟɧɢɟ�ɫɭɲɢ�ɢ�ɞɧɚ�Ɇɢɪɨɜɨɝɨ�ɨɤɟɚ-

ɧɚ, ɫɨɨɬɧɨɲɟɧɢɟ�ɩɥɨɳɚɞɟɣ�ɫɭɲɢ�ɢ�ɦɨɪɹ�ɢ�ɬ�ɞ. Ɉɬɞɚɜɚɹ�ɩɪɟɞɩɨɱɬɟɧɢɟ�ɤɥɢɦɚɬɭ�ɜ�ɱɚɫɬɢ�ɮɨɪ-

ɦɢɪɨɜɚɧɢɹ�ɨɫɧɨɜɧɵɯ�ɩɪɢɡɧɚɤɨɜ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ, ɇ�Ɇ. ɋɬɪɚɯɨɜ�ɜɵɞɟɥɢɥ�ɱɟɬɵɪɟ�ɤɥɢɦɚɬɢɱɟ-

ɫɤɢɯ�ɬɢɩɚ�ɥɢɬɨɝɟɧɟɡɚ: ɥɟɞɨɜɵɣ (ɧɢɜɚɥɶɧɵɣ), ɝɭɦɢɞɧɵɣ, ɚɪɢɞɧɵɣ�ɢ�ɱɟɬɜɟɪɬɵɣ – ɚɤɥɢɦɚɬɢɱɟ-

ɫɤɢɣ (ɜɭɥɤɚɧɨɝɟɧɧɨ�ɨɫɚɞɨɱɧɵɣ). 

Ʌɟɞɨɜɵɣ� ɬɢɩ� ɥɢɬɨɝɟɧɟɡɚ – ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɧɚɯɨɠɞɟɧɢɟɦ� ɜɨɞɵ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ 

ɬɜɟɪɞɨɣ�ɮɚɡɟ (ɥɟɞ) ɢ�ɢɦɟɧɧɨ�ɜ�ɬɚɤɨɦ�ɫɨɫɬɨɹɧɢɢ�ɨɧɚ�ɩɪɨɹɜɥɹɟɬ�ɫɜɨɸ�ɚɤɬɢɜɧɨɫɬɶ. ɇɢɡɤɚɹ�ɬɟɦ-

ɩɟɪɚɬɭɪɚ�ɜɨɞɵ�ɜɵɡɵɜɚɟɬ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɡɚɦɟɞɥɟɧɢɟ�ɯɢɦɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɢ�ɩɨɞɚɜɥɹɟɬ�ɠɢɡ-
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ɧɟɞɟɹɬɟɥɶɧɨɫɬɶ�ɨɪɝɚɧɢɡɦɨɜ. ɉɨɷɬɨɦɭ�ɪɨɥɶ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɯɢɦɢɱɟɫɤɨɝɨ�ɢ�ɨɪɝɚɧɨɝɟɧ-

ɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ�ɧɟɡɧɚɱɢɬɟɥɶɧɚ�ɢɥɢ�ɧɟ�ɩɪɨɹɜɥɹɟɬɫɹ�ɜɨɨɛɳɟ. Ɉɫɧɨɜɧɚɹ�ɱɚɫɬɶ�ɨɫɚɞɤɚ�ɮɨɪ-

ɦɢɪɭɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ (ɦɨɪɨɡɧɨɝɨ) ɜɵɜɟɬɪɢɜɚɧɢɹ�ɫ�ɧɟɩɨɤɪɵɬɵɯ�ɥɶɞɨɦ (ɢɥɢ�ɫɧɟɝɨɦ) 

ɭɱɚɫɬɤɨɜ. ɉɟɪɟɧɨɫ�ɦɚɬɟɪɢɚɥɚ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɥɟɞɧɢɤɚɦɢ�ɢ�ɜ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ, ɜɨɞɨɣ 

ɩɨɞɥɟɞɧɢɤɨɜɵɯ�ɪɭɱɶɟɜ. ɇɚɤɚɩɥɢɜɚɟɬɫɹ�ɫɨɜɟɪɲɟɧɧɨ�ɧɟ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɣ�ɦɚɬɟɪɢɚɥ, ɢɡ�ɤɨɬɨ-

ɪɨɝɨ�ɨɛɪɚɡɭɸɬɫɹ�ɩɨɪɨɞɵ�ɦɨɪɟɧɨɝɨ�ɬɢɩɚ – ɝɥɢɧɵ�ɜɚɥɭɧɧɵɟ, ɫɭɩɟɫɢ, ɧɟ�ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ�ɜɚ-

ɥɭɧɧɢɤɢ.  

Ʌɟɞɨɜɵɣ�ɬɢɩ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɥɢɬɨɝɟɧɟɡɚ�ɪɚɡɜɢɬ�ɧɚ�ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ�ɦɚɫɫɢɜɚɯ�ɜɵɫɨɤɢɯ 

ɲɢɪɨɬ (Ƚɪɟɧɥɚɧɞɢɹ, Ⱥɧɬɚɪɤɬɢɞɚ�ɢ�ɬ�ɞ.) ɢ�ɜ�ɝɨɪɧɵɯ�ɪɚɣɨɧɚɯ�ɜɵɲɟ�ɫɧɟɝɨɜɨɣ�ɥɢɧɢɢ. ɇɚ�ɟɝɨ�ɞɨ-

ɥɸ�ɩɪɢɯɨɞɢɬɫɹ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 17% ɩɨɜɟɪɯɧɨɫɬɢ�ɫɭɲɢ�ɢ 19% ɩɨɜɟɪɯɧɨɫɬɢ�ɜɫɟɣ�Ɂɟɦɥɢ. 

Ƚɭɦɢɞɧɵɣ�ɬɢɩ�ɥɢɬɨɝɟɧɟɡɚ – ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɨɛɫɬɚɧɨɜɤɚɯ�ɬɪɨɩɢɱɟɫɤɨɝɨ, ɫɭɛɬɪɨɩɢ-

ɱɟɫɤɨɝɨ, ɜɥɚɠɧɨɝɨ� ɭɦɟɪɟɧɧɨɝɨ� ɢ� ɯɨɥɨɞɧɨɝɨ� ɤɥɢɦɚɬɨɜ. Ƚɭɦɢɞɧɵɣ� ɥɢɬɨɝɟɧɟɡ� ɪɚɡɜɢɬ� ɤɚɤ� ɧɚ 

ɫɭɲɟ, ɬɚɤ�ɢ�ɜ�ɦɨɪɫɤɢɯ�ɭɫɥɨɜɢɹɯ. Ɂɞɟɫɶ�ɚɤɬɢɜɧɨ�ɩɪɨɹɜɥɹɸɬ�ɫɟɛɹ�ɮɚɤɬɨɪɵ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɪɚɡ-

ɪɭɲɟɧɢɹ, ɯɢɦɢɱɟɫɤɨɝɨ�ɪɚɡɥɨɠɟɧɢɹ�ɢ�ɛɢɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ. ɉɨɷɬɨɦɭ�ɝɟɧɟɡɢɫ�ɨɛɪɚɡɭɸɳɟ-

ɝɨɫɹ�ɦɚɬɟɪɢɚɥɚ�ɧɚɢɛɨɥɟɟ�ɪɚɡɧɨɨɛɪɚɡɟɧ. Ʉɨɥɢɱɟɫɬɜɨ�ɨɛɥɨɦɨɱɧɨɣ, ɯɟɦɨɝɟɧɧɨɣ, ɨɪɝɚɧɨɝɟɧɧɨɣ 

ɢ�ɤɨɥɥɨɢɞɚɥɶɧɨɣ�ɱɚɫɬɟɣ�ɜ�ɨɫɚɞɤɟ�ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ�ɬɟɦɩɟɪɚɬɭɪɨɣ, ɤɨɥɢɱɟɫɬɜɨɦ�ɨɫɚɞɤɨɜ, ɠɢɡ-

ɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ�ɨɪɝɚɧɢɡɦɨɜ, ɪɇ�ɢ�ȿɇ�ɫɪɟɞɵ, ɪɟɥɶɟɮɨɦ. ɇɟ�ɩɨɥɧɨɫɬɶɸ�ɪɚɡɥɨɠɢɜɲɢɟɫɹ�ɨɪ-

ɝɚɧɢɱɟɫɤɢɟ�ɜɟɳɟɫɬɜɚ (ɜ�ɜɢɞɟ�ɋɈ2�ɢ�ɝɭɦɢɞɧɵɯ�ɤɢɫɥɨɬ) ɫɩɨɫɨɛɫɬɜɭɸɬ�ɛɨɥɟɟ�ɢɧɬɟɧɫɢɜɧɨɦɭ�ɦɟ-

ɯɚɧɢɱɟɫɤɨɦɭ�ɢ�ɯɢɦɢɱɟɫɤɨɦɭ�ɜɵɜɟɬɪɢɜɚɧɢɸ�ɩɨɪɨɞ. 

Ɇɧɨɝɨɨɛɪɚɡɢɟ� ɨɛɫɬɚɧɨɜɨɤ� ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ� ɢ� ɪɚɡɧɨɨɛɪɚɡɢɟ� ɥɢɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ 

ɩɨɪɨɞ – ɡɞɟɫɶ�ɜɨɡɧɢɤɚɸɬ�ɝɥɢɧɢɫɬɵɟ, ɨɛɥɨɦɨɱɧɵɟ (ɩɟɫɤɢ, ɚɥɟɜɪɢɬɵ), ɯɟɦɨɝɟɧɧɵɟ (ɤɚɪɛɨɧɚɬɵ, 

ɫɨɥɢ, ɛɨɤɫɢɬɵ, ɢ�ɬ�ɞ.), ɨɪɝɚɧɨɝɟɧɧɵɟ (ɢɡɜɟɫɬɧɹɤɢ, ɞɨɥɨɦɢɬɵ, ɭɝɥɢ�ɢ�ɬ�ɞ.) ɢ�ɫɦɟɲɚɧɧɵɟ�ɨɫɚ-

ɞɨɱɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ. 

Ƚɭɦɢɞɧɵɣ�ɬɢɩ�ɥɢɬɨɝɟɧɟɡɚ� ɛɵɥ�ɩɪɟɨɛɥɚɞɚɸɳɢɦ�ɜ� ɝɟɨɥɨɝɢɱɟɫɤɨɦ�ɩɪɨɲɥɨɦ. ȼ�ɫɨɜɪɟ-

ɦɟɧɧɭɸ�ɷɩɨɯɭ�ɨɧ�ɨɯɜɚɬɵɜɚɟɬ�ɩɪɢɦɟɪɧɨ 57% ɫɭɲɢ�ɢɥɢ 70% ɩɨɜɟɪɯɧɨɫɬɢ�ɜɫɟɣ�ɩɥɚɧɟɬɵ. 

Ⱥɪɢɞɧɵɣ�ɬɢɩ�ɥɢɬɨɝɟɧɟɡɚ – ɷɬɨ�ɩɨɪɨɞɨɨɛɪɚɡɨɜɚɧɢɟ�ɜ�ɨɛɫɬɚɧɨɜɤɚɯ�ɩɨɜɵɲɟɧɧɵɯ�ɬɟɦ-

ɩɟɪɚɬɭɪ� ɛɥɚɝɨɞɚɪɹ� ɤɨɬɨɪɵɦ�ɜɨɞɚ�ɦɨɠɟɬ� ɧɚɯɨɞɢɬɫɹ� ɜ�ɠɢɞɤɨɣ�ɮɚɡɟ� ɜ� ɬɟɱɟɧɢɟ�ɜɫɟɝɨ�ɝɨɞɚ, ɧɨ 

ɨɳɭɳɚɟɬɫɹ�ɟɟ�ɨɫɬɪɵɣ�ɞɟɮɢɰɢɬ. ɗɬɨɬ�ɬɢɩ�ɥɢɬɨɝɟɧɟɡɚ�ɯɚɪɚɤɬɟɪɟɧ�ɞɥɹ�ɤɨɧɬɢɧɟɧɬɨɜ (ɩɭɫɬɵɧɢ, 

ɩɨɥɭɩɭɫɬɵɧɢ, ɫɭɯɢɟ�ɫɬɟɩɢ), ɧɨ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɢ�ɜ�ɦɨɪɫɤɢɯ�ɭɫɥɨɜɢɹɯ (Ʉɪɚɫɧɨɟ, Ʉɚɫɩɢɣɫɤɨɟ�ɦɨɪɹ 

ɢ�ɞɪ.). 

Ɉɫɚɞɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ�ɩɨɫɬɭɩɚɟɬ�ɜ�ɜɢɞɟ�ɨɛɥɨɦɨɱɧɨɣ�ɢ�ɪɚɫɬɜɨɪɟɧɧɨɣ�ɱɚɫɬɟɣ�ɢɡ�ɫɨɫɟɞ-

ɧɢɯ�ɝɭɦɢɞɧɵɯ�ɡɨɧ�ɫ�ɜɨɞɧɵɦɢ�ɩɨɬɨɤɚɦɢ. Ɉɫɧɨɜɧɵɦ�ɚɝɟɧɬɨɦ�ɩɟɪɟɧɨɫɚ�ɹɜɥɹɟɬɫɹ�ɜɟɬɟɪ. ɗɬɨɦɭ 

ɫɩɨɫɨɛɫɬɜɭɟɬ�ɨɬɫɭɬɫɬɜɢɟ�ɢɥɢ�ɫɥɚɛɨɟ�ɪɚɡɜɢɬɢɟ�ɩɨɱɜɟɧɧɨɝɨ�ɫɥɨɹ�ɢ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ȼɥɚɝɨɞɚɪɹ 
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ɩɟɪɟɜɟɜɚɧɢɸ�ɜɟɬɪɨɦ�ɢɡ�ɚɪɢɞɧɨɣ�ɡɨɧɵ�ɜɵɧɨɫɢɬɫɹ�ɚɥɟɜɪɢɬɨɜɵɣ�ɢ�ɝɥɢɧɢɫɬɵɣ�ɦɚɬɟɪɢɚɥ, ɚ�ɧɚɤɚ-

ɩɥɢɜɚɟɬɫɹ�ɩɟɫɱɚɧɵɣ. 

ȼ�ɨɡɟɪɚɯ, ɥɚɝɭɧɚɯ�ɢ�ɦɨɪɹɯ�ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɟ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɚɭɬɢɝɟɧɧɨɝɨ�ɦɢ-

ɧɟɪɚɥɨɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɧɨɫɢɦɨɝɨ�ɜɟɬɪɨɦ�ɩɟɫɱɚɧɨɝɨ, ɚɥɟɜɪɢɬɨɜɨɝɨ�ɢ�ɝɥɢɧɢɫɬɨɝɨ�ɦɚɬɟɪɢɚɥɚ, ɚ 

ɬɚɤɠɟ� ɩɪɨɞɭɤɬɨɜ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɪɝɚɧɢɡɦɨɜ. ɉɪɢ� ɡɚɫɨɥɟɧɢɢ� ɜɨɞɨɟɦɨɜ� ɞɨɦɢɧɢɪɭɟɬ� ɯɢ-

ɦɢɱɟɫɤɚɹ�ɫɟɞɢɦɟɧɬɚɰɢɹ, ɩɪɨɹɜɥɹɸɳɚɹɫɹ�ɜ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ�ɧɚɤɨɩɥɟɧɢɢ�ɫɭɥɶɮɚɬɨɜ�ɤɚɥɶɰɢɹ, 

ɯɥɨɪɢɞɨɜ�ɧɚɬɪɢɹ, ɤɚɥɢɹ, ɦɚɪɝɚɧɰɚ�ɢ�ɞɪ. 

Ⱦɥɹ�ɚɪɢɞɧɨɝɨ�ɬɢɩɚ�ɥɢɬɨɝɟɧɟɡɚ�ɯɚɪɚɤɬɟɪɟɧ�ɫɥɟɞɭɸɳɢɣ�ɧɚɛɨɪ�ɩɨɪɨɞ: ɷɨɥɨɜɵɟ�ɩɟɫɤɢ�ɢ 

ɩɟɫɱɚɧɢɤɢ, ɝɥɢɧɢɫɬɨ�ɚɥɟɜɪɢɬɨɜɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ (ɧɟɪɟɞɤɨ�ɡɚɫɨɥɟɧɧɵɟ), ɢɡɜɟɫɬɧɹɤɢ, ɞɨɥɨɦɢɬɵ, 

ɝɢɩɫɵ, ɚɧɝɢɞɪɢɬɵ, ɫɨɥɢ�ɢ�ɞɪ. 

ȼɭɥɤɚɧɨɝɟɧɧɨ�ɨɫɚɞɨɱɧɵɣ� ɬɢɩ�ɥɢɬɨɝɟɧɟɡɚ – ɹɜɥɹɟɬɫɹ� ɚɡɨɧɚɥɶɧɵɦ�ɢɥɢ� ɚɤɥɢɦɚɬɢɱɟ-

ɫɤɢɦ. ɉɨɞ�ɷɬɢɦ�ɬɢɩɨɦ�ɇ�Ɇ. ɋɬɪɚɯɨɜ�ɩɨɞɪɚɡɭɦɟɜɚɟɬ�ɩɨɪɨɨɛɪɚɡɨɜɚɧɢɟ�ɧɚ�ɩɥɨɳɚɞɹɯ�ɜɭɥɤɚɧɢ-

ɱɟɫɤɢɯ�ɢɡɜɟɪɠɟɧɢɣ�ɢ�ɜ�ɢɯ�ɨɤɪɟɫɬɧɨɫɬɹɯ, ɧɚɯɨɞɹɳɢɯɫɹ�ɩɨɞ�ɢɫɤɥɸɱɢɬɟɥɶɧɵɦ�ɢɥɢ�ɨɩɪɟɞɟɥɹɸ-

ɳɢɦ�ɜɥɢɹɧɢɟɦ�ɷɮɮɭɡɢɜɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

Ɉɫɚɞɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ, ɩɨɫɬɚɜɥɹɟɬɫɹ�ɜɭɥɤɚɧɚɦɢ, ɧɨ�ɩɨ�ɦɟɪɟ�ɭɞɚɥɟɧɢɹ 

ɨɬ�ɨɱɚɝɨɜ�ɜɭɥɤɚɧɢɡɦɚ�ɜ�ɨɫɚɞɤɟ�ɜɫɟ�ɛɨɥɟɟ�ɜɨɡɪɚɫɬɚɟɬ�ɪɨɥɶ�ɨɛɥɨɦɨɱɧɨɝɨ, ɯɟɦɨɝɟɧɧɨɝɨ�ɢ�ɨɪɝɚ-

ɧɨɝɟɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ. ɉɢɪɨɤɥɚɫɬɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ, ɪɚɫɬɜɨɪɟɧɧɵɟ� ɢ� ɝɚɡɨɨɛɪɚɡɧɵɟ� ɜɟɳɟɫɬɜɚ 

ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɢɥɢ�ɜ�ɬɨɥɳɟ�ɜɨɞɵ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɯɢɦɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ�ɩɟɪɟɯɨɞɹɬ�ɜ�ɬɜɟɪɞɭɸ�ɮɚ-

ɡɭ, ɚ�ɡɚɬɟɦ�ɜ�ɨɫɚɞɨɤ. 

ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ� ɧɟɞɨɫɬɚɬɨɱɧɭɸ� ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ� ɷɬɨɝɨ� ɬɢɩɚ� ɥɢɬɨɝɟɧɟɡɚ. ȼɨ-

ɩɟɪɜɵɯ, ɜɭɥɤɚɧɵ�ɩɪɢɭɪɨɱɟɧɵ�ɤ�ɡɨɧɟ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɤɥɢɦɚɬɚ, ɚ�ɩɪɨɞɭɤɬɵ�ɜɭɥɤɚɧɢɡɦɚ�ɦɨɝɭɬ 

ɪɚɡɧɨɫɢɬɶɫɹ� ɧɚ� ɬɵɫɹɱɢ� ɤɢɥɨɦɟɬɪɨɜ. ȼɨ�ɜɬɨɪɵɯ, ɩɪɢ� ɧɚɤɨɩɥɟɧɢɢ� ɜɭɥɤɚɧɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ 

ɛɨɥɶɲɨɣ�ɦɨɳɧɨɫɬɢ,  ɛɭɞɭɬ�ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ�ɬɭɮɵ�ɢ�ɞɪ.  ɩɨɪɨɞɵ,  ɤɨɬɨɪɵɟ�ɭɠɟ�ɧɟ�ɨɬɧɨɫɹɬɫɹ�ɤ 

ɨɫɚɞɨɱɧɵɦ. 
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Ʌɟɤɰɢɹ 1. 

ɇɚɭɤɚ�ɥɢɬɨɥɨɝɢɹ. ɂɫɬɨɪɢɹ, ɡɚɞɚɱɢ�ɢ�ɦɟɬɨɞɵ�ɥɢɬɨɥɨɝɢɢ. 

 

Ʌɢɬɨɥɨɝɢɹ –  ɧɚɭɤɚ� ɨ� ɫɨɜɪɟɦɟɧɧɵɯ� ɨɫɚɞɤɚɯ,  ɢ� ɨɫɚɞɨɱɧɵɯ� ɝɨɪɧɵɯ� ɩɨɪɨɞɚɯ.  Ɉɧɚ 

ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɧɚɭɤ� ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ� ɰɢɤɥɚ, ɤɨɬɨɪɚɹ� ɜɫɟ� ɲɢɪɟ 

ɜɧɟɞɪɹɟɬɫɹ� ɜ� ɪɚɡɥɢɱɧɵɟ� ɨɛɥɚɫɬɢ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɨɷɬɨɦɭ� ɧɟ� ɫɥɭɱɚɣɧɨ 

ɩɨɹɜɥɟɧɢɟ� ɧɨɜɵɯ� ɧɚɭɱɧɵɯ� ɢ� ɩɪɢɤɥɚɞɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɣ� ɫɜɹɡɚɧɧɵɯ� ɫ� ɧɟɣ. ɇɚɡɜɚɧɢɟ� ɟɟ 

ɩɪɨɢɫɯɨɞɢɬ� ɨɬ� ɝɪɟɱɟɫɤɢɯ� ɫɥɨɜ “ɥɢɬɨɫ”  –  ɤɚɦɟɧɶ� ɢ “ɥɨɝɨɫ”  –  ɭɱɟɧɢɟ.  ȼ� ɧɚɱɚɥɟ� ɏɏ� ɜɟɤɚ 

ɥɢɬɨɥɨɝɢɹ�ɨɛɨɫɨɛɢɥɚɫɶ� ɨɬ�ɨɛɳɟɣ�ɩɟɬɪɨɝɪɚɮɢɢ. ȼ�ɟɟ� ɫɨɫɬɚɜɟ� ɜɵɞɟɥɹɸɬ: ɨɛɳɭɸ�ɥɢɬɨɥɨɝɢɸ, 

ɩɟɬɪɨɝɪɚɮɢɸ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ, ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɥɨɠɢɥɨɫɶ 3 ɧɚɩɪɚɜɥɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨ�ɨɛɳɟɣ�ɥɢɬɨɥɨɝɢɢ. 

- ɋɬɚɞɢɚɥɶɧɨɟ, ɢɥɢ� ɫɬɚɞɢɚɥɶɧɨ�ɥɢɬɨɥɨɝɢɱɟɫɤɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬ 

ɢɫɬɨɪɢɸ�ɨɫɚɞɨɱɧɨɣ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɨɬ�ɡɚɪɨɠɞɟɧɢɹ�ɨɫɚɞɨɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɱɟɪɟɡ�ɟɝɨ 

ɩɟɪɟɧɨɫ� ɢ� ɨɫɚɠɞɟɧɢɟ, ɩɪɟɜɪɚɳɟɧɢɟ� ɨɫɚɞɤɚ� ɜ� ɨɫɚɞɨɱɧɭɸ� ɝɨɪɧɭɸ� ɩɨɪɨɞɭ, ɛɵɬɢɟ 

ɩɨɫɥɟɞɧɟɣ. 

- ɋɟɞɢɦɟɧɬɚɰɢɨɧɧɨ�ɝɟɧɟɬɢɱɟɫɤɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɚɤɰɟɧɬɢɪɭɟɬ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɩɟɪɜɵɯ 

ɫɬɚɞɢɹɯ� ɨɫɚɞɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ, ɪɚɫɫɦɚɬɪɢɜɚɟɬ� ɮɚɤɬɨɪɵ, ɦɟɯɚɧɢɡɦɵ� ɢ� ɨɛɫɬɚɧɨɜɤɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. Ɉɧɨ� ɬɟɫɧɨ� ɫɜɹɡɚɧɨ� ɫ� ɮɚɰɢɚɥɶɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɦ� ɚɧɚɥɢɡɨɦ� ɢ 

ɫɥɭɠɢɬ�ɟɝɨ�ɛɚɡɨɣ. 

- ɂɫɬɨɪɢɤɨ�ɥɢɬɨɥɨɝɢɱɟɫɤɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɢɡɭɱɚɟɬ� ɷɜɨɥɸɰɢɸ� ɢ� ɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɨɫɚɞɨɱɧɨɝɨ� ɩɨɪɨɞɨɨɛɪɚɡɨɜɚɧɢɹ� ɜ� ɢɫɬɨɪɢɢ� Ɂɟɦɥɢ, ɢɡɦɟɧɟɧɢɟ� ɫɨɫɬɚɜɚ� ɢ� ɧɚɛɨɪɚ 

ɩɨɪɨɞ, ɫɩɨɫɨɛɨɜ� ɢ� ɦɟɯɚɧɢɡɦɨɜ, ɚ� ɬɚɤɠɟ� ɨɛɫɬɚɧɨɜɨɤ� ɢ� ɭɫɥɨɜɢɣ� ɨɫɚɠɞɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ. 

 

ɂɫɬɨɪɢɢ�ɥɢɬɨɥɨɝɢɢ. 

ȼ� ɱɢɫɥɟ� ɩɟɪɜɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɫ� ɧɚɭɱɧɵɦɢ� ɰɟɥɹɦɢ�ɦɨɠɧɨ� ɧɚɡɜɚɬɶ 

ɜɟɥɢɤɨɝɨ�ɪɭɫɫɤɨɝɨ�ɭɱɟɧɨɝɨ�Ɇ�ɋ. Ʌɨɦɨɧɨɫɨɜɚ. Ɉɧ�ɨɞɧɢɦ�ɢɡ�ɩɟɪɜɵɯ�ɨɛɴɹɫɧɢɥ�ɩɪɨɢɫɯɨɠɞɟɧɢɟ 

ɪɹɞɚ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɧɟɮɬɢ, ɤɚɦɟɧɧɨɝɨ�ɭɝɥɹ, ɢ�ɢɡɥɨɠɢɥ�ɷɬɨ�ɜ�ɪɚɛɨɬɟ “Ɉ�ɫɥɨɹɯ 

ɡɟɦɧɵɯ” (1763ɝ.). ɉɨɡɠɟ� Ⱦ. Ƚɟɬɬɨɧ (1795ɝ.) ɨɩɭɛɥɢɤɨɜɚɥ� ɤɧɢɝɭ� ɨɛ� ɭɫɥɨɜɢɹɯ� ɨɛɪɚɡɨɜɚɧɢɹ 

ɧɟɤɨɬɨɪɵɯ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� Ⱥɧɝɥɢɢ. Ɂɚɬɟɦ� ɩɨɹɜɢɥɢɫɶ� ɨɛɫɬɨɹɬɟɥɶɧɵɟ� ɪɚɛɨɬɵ� ɇ�Ʉ. 

Ƚɨɥɨɜɤɢɧɫɤɨɝɨ (1867ɝ.) ɢ�ɂ. ȼɚɥɶɬɟɪɚ (1894ɝ.) ɜ�ɨɛɥɚɫɬɢ�ɰɢɤɥɢɱɧɨɫɬɢ�ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ. ȼ 

ɤɨɧɰɟ�ɏ,ɏ�ɜɟɤɚ�ɢ�ɩɨɡɞɧɟɟ�ɩɥɨɞɨɬɜɨɪɧɨ�ɪɚɛɨɬɚɥɢ�ɩɨ�ɢɡɭɱɟɧɢɸ�ɨɬɞɟɥɶɧɵɯ�ɩɪɨɛɥɟɦ�ɥɢɬɨɥɨɝɢɢ 

ɇ�Ⱥ. Ⱥɧɞɪɭɫɨɜ, Ⱥ�ɉ. Ʉɚɪɠɢɧɫɤɢɣ, ɮɪɚɧɰɭɡɫɤɢɣ�ɭɱɟɧɵɣ�Ʌ. Ʉɚɣɟ. 
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Ȼɨɥɶɲɭɸ� ɪɨɥɶ� ɜ� ɫɬɚɧɨɜɥɟɧɢɢ� ɧɚɭɤɢ� ɥɢɬɨɥɨɝɢɢ� ɫɵɝɪɚɥɢ� ɪɚɛɨɬɵ� ȼ�ɂ.  ȼɟɪɧɚɞɫɤɨɝɨ 

(1863 – 1945ɝɝ.). ɂɦ�ɛɵɥɨ�ɢɡɭɱɟɧɨ�ɜɥɢɹɧɢɟ�ɨɪɝɚɧɢɱɟɫɤɨɣ�ɠɢɡɧɢ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɨɫɚɞɨɱɧɵɯ 

ɩɨɪɨɞ. ɂ�Ɇ. Ƚɭɛɤɢɧ (1871 – 1939ɝɝ.) ɨɰɟɧɢɥ� ɡɧɚɱɟɧɢɟ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɤɚɤ� ɪɟɡɟɪɜɭɚɪɨɜ 

ɧɟɮɬɢ� ɢ� ɝɚɡɚ, ɩɨɤɚɡɚɥ� ɜɨɡɦɨɠɧɨɫɬɢ� ɮɚɰɢɚɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɩɨɢɫɤɨɜ 

ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ, ɜ�ɱɚɫɬɧɨɫɬɢ�ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɫɬɢ�ɧɟɞɪ. 

ȼ 1922  ɝɨɞɭ,  ɤɭɪɫ� ɩɟɬɪɨɝɪɚɮɢɢ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɛɵɥ� ɜɜɟɞɟɧ� ɜ� Ɇɨɫɤɨɜɫɤɨɦ� ɢ 

Ʉɚɡɚɧɫɤɨɦ�ɭɧɢɜɟɪɫɢɬɟɬɚɯ. ȼ�ɷɬɨ�ɠɟ�ɜɪɟɦɹ�Ⱦ�ȼ. ɇɚɥɢɜɤɢɧ�ɫɨɡɞɚɥ�ɤɭɪɫ “ɍɱɟɧɢɟ�ɨ�ɮɚɰɢɹɯ” ɢ 

ɧɚɱɚɥ� ɟɝɨ� ɱɢɬɚɬɶ� ɜ� Ʌɟɧɢɧɝɪɚɞɫɤɨɦ� ɝɨɪɧɨɦ� ɢɧɫɬɢɬɭɬɟ.  ȼ 1923  ɝɨɞɭ� ə�ȼ.  ɋɚɦɨɣɥɨɜ 

ɫɮɨɪɦɭɥɢɪɨɜɚɥ� ɨɫɧɨɜɧɵɟ� ɡɚɞɚɱɢ� ɥɢɬɨɥɨɝɢɢ, ɧɚɦɟɬɢɥ� ɩɪɨɝɪɚɦɦɭ� ɢ� ɦɟɬɨɞɨɥɨɝɢɸ 

ɢɫɫɥɟɞɨɜɚɧɢɣ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ. 

ȼ 20-ɟ� ɝɨɞɵ� ɩɥɨɞɨɬɜɨɪɧɨ� ɪɚɛɨɬɚɥ� ɚɧɝɥɢɣɫɤɢɣ� ɭɱɟɧɵɣ� Ƚ. Ɇɢɥɶɧɟɪ. Ɉɧ� ɪɚɡɪɚɛɨɬɚɥ 

ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɢɧɟɪɚɥɶɧɵɯ� ɡɟɪɟɧ� ɢ� ɡɚɥɨɠɢɥ� ɨɫɧɨɜɵ� ɦɢɤɪɨɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɣ 

ɤɨɪɪɟɥɹɰɢɢ. ȼ� ɋɒȺ� ɍ�ɏ. Ɍɜɟɧɯɚɮɥ� ɜ 1925ɝ. ɨɩɭɛɥɢɤɨɜɚɥ� ɦɨɧɨɝɪɚɮɢɸ “ɍɱɟɧɢɟ� ɨɛ 

ɨɛɪɚɡɨɜɚɧɢɢ�ɬɪɟɯ�ɨɫɚɞɤɨɜ”, ɫɬɚɜɲɟɣ�ɜɚɠɧɨɣ�ɜɟɯɨɣ�ɜ�ɪɚɡɜɢɬɢɢ�ɦɟɬɨɞɨɥɨɝɢɢ. 

Ɇ�ɋ. ɒɜɟɰɨɜ� ɨɞɧɢɦ� ɢɡ� ɩɟɪɜɵɯ� ɫɨɡɞɚɥ� ɤɭɪɫ� ɨɫɚɞɨɱɧɨɣ� ɩɟɬɪɨɝɪɚɮɢɢ� ɞɥɹ� ɜɭɡɨɜ� ɢ 

ɧɚɩɢɫɚɥ� ɭɱɟɛɧɢɤ “ɉɟɬɪɨɝɪɚɮɢɹ� ɨɫɚɞɨɱɧɵɯ� ɛɚɫɫɟɣɧɨɜ” (1032ɝ.). Ɋɚɛɨɬɵ� ȼ�ɉ. Ȼɚɬɭɪɢɧɚ� ɜ 

ɨɛɥɚɫɬɢ� ɦɢɤɪɨɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɣ� ɤɨɪɪɟɥɹɰɢɢ� ɢ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɩɚɥɟɨɝɟɨɝɪɚɮɢɢ� ɩɨ 

ɬɟɪɪɢɝɟɧɧɵɦ� ɤɨɦɩɨɧɟɧɬɚɦ (1930-1945ɝɝ.) ɧɟ� ɩɨɬɟɪɹɥɢ� ɫɜɨɟɝɨ� ɡɧɚɱɟɧɢɹ� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ 

ɜɪɟɦɟɧɢ. 

Ɉɝɪɨɦɧɭɸ� ɪɨɥɶ� ɜ� ɥɢɬɨɥɨɝɢɢ� ɫɵɝɪɚɥɢ� ɪɚɛɨɬɵ� Ʌ�ȼ. ɉɭɫɬɨɜɚɥɨɜɚ (1920-1970ɝɝ.). ɂɦ 

ɨɩɭɛɥɢɤɨɜɚɧɚ 2-ɯ� ɬɨɦɧɚɹ� ɦɨɧɨɝɪɚɮɢɹ “ɉɟɬɪɨɝɪɚɮɢɹ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ”. Ɉɧ� ɜɜɟɥ� ɜ� ɧɚɭɤɭ 

ɭɱɟɧɢɟ�ɨɛ�ɨɫɚɞɨɱɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ. 

ȼ 1941ɝ. ɨɧ�ɛɵɥ�ɭɞɨɫɬɨɟɧ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɩɪɟɦɢɢ�ɋɋɋɊ I ɫɬɟɩɟɧɢ. 

ȼɟɥɢɤɨ� ɡɧɚɱɟɧɢɟ� ɪɚɛɨɬ� ɇ�Ɇ. ɋɬɪɚɯɨɜɚ (1898-1978ɝɝ.). Ɉɧ� ɜɵɩɨɥɧɢɥ� ɪɹɞ� ɜɚɠɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɫɨɜɪɟɦɟɧɧɨɦɭ� ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɸ, ɧɚ� ɨɫɧɨɜɟ� ɫɪɚɜɧɢɬɟɥɶɧɨ-

ɥɢɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɚ�ɪɚɡɪɚɛɨɬɚɥ�ɬɟɨɪɢɸ�ɨɫɚɞɨɱɧɨɝɨ�ɩɨɪɨɞɨɨɛɪɚɡɨɜɚɧɢɹ. Ɂɚ�ɦɨɧɨɝɪɚɮɢɸ 

³Ɉɫɧɨɜɵ�ɬɟɨɪɢɢ�ɥɢɬɨɝɟɧɟɡɚ” ɜ 1961ɝ. ɛɵɥ�ɭɞɨɫɬɨɟɧ�Ʌɟɧɢɧɫɤɨɣ�ɩɪɟɦɢɢ. 

Ȼɨɥɶɲɨɣ� ɜɤɥɚɞ� ɜ� ɪɚɡɜɢɬɢɟ� ɥɢɬɨɝɟɧɟɡɚ� ɜɧɟɫɥɢ�ɘ�Ⱥ. ɀɟɦɱɭɠɧɢɤɨɜ, Ʌ�Ȼ. Ɋɭɯɢɧ, Ƚ�ɂ. 

Ɍɟɨɞɨɪɨɜɢɱ, ɇ�ȼ. ȼɚɫɫɨɟɜɢɱ, Ƚ�Ɏ. Ʉɪɚɲɟɧɢɧɧɢɤɨɜ, ɇ�ȼ. ɉɨɝɜɢɧɟɧɤɨ, ɢ�ɞɪ. ɂɡ�ɛɟɥɨɪɭɫɫɤɢɯ 

ɫɨɜɪɟɦɟɧɧɵɯ� ɭɱɟɧɵɯ – Ƚ�ɂ. Ƚɨɪɟɰɤɢɣ, Ⱥ�ɋ. Ɇɚɯɧɚɱ, Ʉ�ɂ. Ʌɭɤɚɲɟɜ, ɗ�Ⱥ. Ʌɟɜɤɨɜ, Ⱥ�ȼ. 

Ɇɚɬɜɟɟɜ�ɢ�ɞɪ. 

Ʌɢɬɨɥɨɝɢɹ� ɬɟɫɧɨ� ɫɜɹɡɚɧɚ� ɫ� ɧɚɭɤɚɦɢ� ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ� ɰɢɤɥɚ – ɫɬɪɚɬɢɝɪɚɮɢɟɣ, 

ɩɚɥɟɨɧɬɨɥɨɝɢɟɣ, ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɟɣ, ɦɢɧɟɪɚɥɨɝɢɟɣ, ɝɟɨɬɟɤɬɨɧɢɤɨɣ� ɢ� ɞɪ. Ɉɧɚ� ɢɫɩɨɥɶɡɭɟɬ 

ɜɨɡɦɨɠɧɨɫɬɢ�ɷɬɢɯ�ɧɚɭɤ�ɢ�ɜɦɟɫɬɟ�ɫ�ɬɟɦ�ɪɟɲɚɟɬ�ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɵɟ�ɞɥɹ�ɧɢɯ. 
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Ɂɚɞɚɱɢ�ɥɢɬɨɥɨɝɢɢ. 

ɂɧɬɟɪɟɫɵ�ɪɚɡɜɢɬɢɹ�ɧɚɭɤɢ�ɢ�ɩɪɚɤɬɢɤɚ�ɨɫɜɨɟɧɢɹ�ɛɨɝɚɬɫɬɜ�ɡɟɦɧɵɯ�ɧɟɞɪ�ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ 

ɡɚɞɚɱɢ� ɥɢɬɨɥɨɝɢɢ. ɂɯ� ɦɨɠɧɨ� ɪɚɡɞɟɥɢɬɶ� ɧɚ� ɨɛɳɢɟ, ɱɚɫɬɧɵɟ� ɢ� ɩɪɢɤɥɚɞɧɵɟ. ȼɫɟ� ɨɧɢ 

ɦɧɨɝɨɩɥɚɧɨɜɵ�ɢ�ɪɚɡɧɨɨɛɪɚɡɧɵ�ɩɨ�ɧɚɡɧɚɱɟɧɢɸ. ɉɟɪɟɱɢɫɥɢɦ�ɧɟɤɨɬɨɪɵɟ�ɢɡ�ɧɢɯ: 

- ɞɚɥɶɧɟɣɲɟɟ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɬɟɨɪɢɢ�ɥɢɬɨɝɟɧɟɡɚ; 

- ɭɝɥɭɛɥɟɧɢɟ� ɡɧɚɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɤɚɬɚɝɟɧɟɡɚ� ɩɨɪɨɞ� ɩɪɢɦɟɧɢɬɟɥɶɧɨ� ɤ� ɪɚɡɥɢɱɧɵɦ 

ɫɨɱɟɬɚɧɢɹɦ�ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ�ɢ�ɝɟɨɯɢɦɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ; 

- ɪɚɡɜɢɬɢɟ�ɢ�ɤɨɧɤɪɟɬɢɡɚɰɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɢɣ�ɨ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɢ�ɷɜɨɥɸɰɢɢ�ɨɫɚɞɨɱɧɨɝɨ 

ɩɪɨɰɟɫɫɚ; 

- ɫɨɡɞɚɧɢɟ�ɟɞɢɧɨɣ�ɝɟɧɟɬɢɱɟɫɤɨɣ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞ; 

Ʉ�ɡɚɞɚɱɚɦ�ɩɪɢɤɥɚɞɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɨɬɧɨɫɹɬɫɹ: 

- ɜɫɟɫɬɨɪɨɧɧɟɟ� ɢɡɭɱɟɧɢɟ� ɫɨɫɬɚɜɚ� ɢ� ɫɬɪɨɟɧɢɹ� ɨɫɚɞɨɱɧɵɯ  ɝɨɪɧɵɯ� ɩɨɪɨɞ 

ɫɨɜɪɟɦɟɧɧɵɦɢ�ɥɚɛɨɪɚɬɨɪɧɵɦɢ�ɦɟɬɨɞɚɦɢ; 

- ɥɢɬɨɥɨɝɨ�ɮɚɰɢɚɥɶɧɨɟ� ɢ� ɩɚɥɟɨɝɟɨɝɪɚɮɢɱɟɫɤɨɟ� ɤɚɪɬɢɪɨɜɚɧɢɟ� ɫ� ɰɟɥɶɸ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɝɟɨɥɨɝɢɱɟɫɤɨɣ� ɢɫɬɨɪɢɢ� ɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɧɚɩɪɚɜɥɟɧɢɣ� ɩɨɢɫɤɨɜ 

ɤɨɧɤɪɟɬɧɵɯ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɢ� ɨɛɨɫɧɨɜɚɧɢɟ� ɨɩɬɢɦɚɥɶɧɵɯ� ɫɢɫɬɟɦ� ɢɯ 

ɪɚɡɪɚɛɨɬɤɢ; 

- ɪɚɡɪɚɛɨɬɤɚ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ� ɨɫɧɨɜ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

ɩɪɢɪɨɞɧɵɯ�ɪɟɡɟɪɜɭɚɪɨɜ�ɧɟɮɬɢ�ɢ�ɝɚɡɚ; 

ɉɪɢ�ɩɨɢɫɤɚɯ� ɢ� ɨɫɜɨɟɧɢɢ� ɤɨɧɤɪɟɬɧɵɯ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɩɟɪɟɞ� ɥɢɬɨɥɨɝɢɟɣ� ɫɬɨɹɬ 

ɫɩɟɰɢɮɢɱɟɫɤɢɟ�ɡɚɞɚɱɢ: 

- ɨɫɜɨɟɧɢɟ�ɡɟɦɧɵɯ�ɧɟɞɪ; 

- ɪɚɡɪɚɛɨɬɤɚ�ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ; 

- ɨɛɨɝɚɳɟɧɢɟ�ɢ�ɩɟɪɟɪɚɛɨɬɤɚ�ɢɫɤɨɩɚɟɦɨɝɨ�ɫɵɪɶɹ; 

- ɨɯɪɚɧɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ. 

 

Ʌɢɬɨɥɨɝɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ�ɦɟɬɨɞɚɦɢ�ɢɡɭɱɟɧɢɹ�ɨɫɚɞɨɱɧɵɯ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɹɜɥɹɸɬɫɹ: 

- ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɢ�ɢɡɭɱɟɧɢɟ�ɩɨɪɨɞ�ɜ�ɲɥɢɮɚɯ�ɩɨɞ�ɦɢɤɪɨɫɤɨɩɨɦ; 

- ɦɟɯɚɧɢɱɟɫɤɢɣ� ɢɥɢ� ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ – ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ 

ɭɫɥɨɜɢɣ� ɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɚɤɬɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɢ� ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɯ� ɫɨɩɨɫɬɚɜɥɟɧɢɣ 

ɪɚɡɥɢɱɧɵɯ�ɩɨɪɨɞ. Ⱦɥɹ�ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɯ�ɩɨɪɨɞ - ɩɪɨɜɨɞɢɬɫɹ�ɧɚ�ɫɢɬɚɯ�ɝɪɨɯɨɬɚɯ, 
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ɞɥɹ� ɫɪɟɞɧɟ- ɢ� ɦɟɥɤɨɨɛɥɨɦɨɱɧɵɯ – ɜɵɩɨɥɧɹɟɬɫɹ� ɩɨɫɪɟɞɫɬɜɨɦ� ɩɪɨɫɟɢɜɚɧɢɹ� ɱɟɪɟɡ 

ɫɢɬɚ, ɞɥɹ�ɛɨɥɟɟ�ɦɟɥɤɢɯ (ɝɥɢɧ) – ɨɬɦɭɱɢɜɚɧɢɟɦ�ɜ�ɜɨɞɟ�ɢ�ɰɟɧɬɪɨɮɭɝɢɪɨɜɚɧɢɟɦ; 

- ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ, ɩɪɨɜɨɞɢɦɵɣ� ɩɨɞ� ɛɢɧɨɤɭɥɹɪɨɦ, ɩɨɦɨɝɚɟɬ� ɧɟ� ɬɨɥɶɤɨ 

ɨɩɪɟɞɟɥɢɬɶ� ɩɨɪɨɞɭ� ɢ� ɟɟ� ɫɨɫɬɚɜ, ɧɨ� ɢ� ɢɦɟɟɬ� ɛɨɥɶɲɨɟ� ɡɧɚɱɟɧɢɟ� ɞɥɹ� ɪɟɲɟɧɢɹ 

ɜɨɩɪɨɫɨɜ�ɫɬɪɚɬɢɝɪɚɮɢɢ�ɢ�ɩɚɥɟɨɝɟɨɝɪɚɮɢɢ; 

- ɢɦɦɟɪɫɢɨɧɧɵɣ� ɦɟɬɨɞ� ɩɪɨɜɨɞɢɬɫɹ� ɩɨɞ� ɦɢɤɪɨɫɤɨɩɨɦ� ɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɱɧɨɦ 

ɨɩɪɟɞɟɥɟɧɢɢ�ɩɨɤɚɡɚɬɟɥɹ�ɩɪɟɥɨɦɥɟɧɢɹ� ɡɟɪɟɧ�ɩɭɬɟɦ�ɢɯ�ɩɨɝɪɭɠɟɧɢɹ� ɜ� ɫɩɟɰɢɚɥɶɧɵɟ 

ɠɢɞɤɨɫɬɢ; 

ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɛɨɥɶɲɨɟ�ɡɧɚɱɟɧɢɟ�ɢɦɟɸɬ: 

- ɬɟɪɦɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ – ɨɫɧɨɜɵɜɚɟɬɫɹ� ɧɚ� ɬɨɦ, ɱɬɨ� ɩɪɢ� ɧɚɝɪɟɜɚɧɢɢ� ɦɢɧɟɪɚɥɚ 

�ɩɨɪɨɞɵ) ɜɵɞɟɥɟɧɢɟ� ɇ2Ɉ� ɢ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɩɪɨɢɫɯɨɞɹɬ� ɭ 

ɦɢɧɟɪɚɥɨɜ� ɩɪɢ� ɪɚɡɧɵɯ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɢ� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɪɟɚɤɰɢɹɦɢ� ɩɨɝɥɨɳɟɧɢɹ 

ɢɥɢ�ɜɵɞɟɥɟɧɢɹ�ɬɟɩɥɚ; 

- ɪɟɧɬɝɟɧɨɜɫɤɢɣ� ɦɟɬɨɞ – ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɨɛɥɭɱɟɧɢɢ� ɩɨɪɨɲɤɚ� ɦɢɧɟɪɚɥɚ (ɩɨɪɨɞɵ) ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ�ɩɨɥɭɱɟɧɢɟɦ�ɫɩɟɤɬɪɚ�ɫ�ɨɩɪɟɞɟɥɟɧɧɵɦ�ɧɚɛɨɪɨɦ�ɥɢɧɢɣ, ɯɚɪɚɤɬɟɪɧɵɯ 

ɞɥɹ�ɞɚɧɧɨɝɨ�ɦɢɧɟɪɚɥɚ�ɢɥɢ�ɩɨɪɨɞɵ; 

- ɯɢɦɢɱɟɫɤɢɣ�ɦɟɬɨɞ�ɢ�ɟɝɨ�ɪɚɡɧɨɜɢɞɧɨɫɬɶ – ɦɢɤɪɨɯɢɦɢɱɟɫɤɢɣ – ɞɚɸɬ�ɢɧɮɨɪɦɚɰɢɸ�ɨ 

ɦɢɤɪɨ- ɢ�ɦɚɤɪɨ- ɫɨɫɬɚɜɟ�ɩɨɪɨɞ�ɢ�ɦɢɧɟɪɚɥɨɜ; 

- ɢɡɨɬɨɩɧɵɣ� ɦɟɬɨɞ (ɫɬɚɛɢɥɶɧɵɯ� ɢ� ɪɚɞɢɨɚɤɬɢɜɧɵɯ� ɢɡɨɬɨɩɨɜ) – ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ 

ɢɡɭɱɟɧɢɹ�ɭɫɥɨɜɢɣ�ɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɜɨɡɪɚɫɬɚ�ɩɨɪɨɞ�ɢ�ɦɢɧɟɪɚɥɨɜ; 

- ɦɟɬɨɞ� ɝɚɡɨɜɨɣ� ɞɟɤɪɢɩɢɬɚɰɢɢ – ɩɪɨɜɨɞɢɬɫɹ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɢɡɭɱɟɧɢɹ�ɝɚɡɨɜɵɯ�ɜɤɥɸɱɟɧɢɣ�ɦɢɧɟɪɚɥɨɜ. 
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Ʌɟɤɰɢɹ 2 

Ɉɛɳɢɟ�ɫɜɟɞɟɧɢɹ�ɨ�ɥɢɬɨɥɨɝɢɢ. Ɋɚɡɥɢɱɢɹ�ɦɟɠɞɭ�ɨɫɚɞɨɱɧɵɦɢ�ɩɨɪɨɞɚɦɢ�ɢ�ɩɨɪɨɞɚɦɢ 

ɦɟɬɚɦɨɪɮɢɱɟɫɤɨɝɨ�ɢ�ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ�ɰɢɤɥɨɜ. 

 

Ɉɛɳɢɟ�ɫɜɟɞɟɧɢɹ�ɨ�ɥɢɬɨɥɨɝɢɢ. 

Ɉɫɧɨɜɧɵɦ� ɨɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɥɢɬɨɥɨɝɢɢ� ɹɜɥɹɸɬɫɹ� ɨɫɚɞɨɱɧɵɟ� ɝɨɪɧɵɟ� ɩɨɪɨɞɵ. 

Под осадочной горной породой понимают геологическое тело, состоящее из 

минеральных или органических образований, а также их сообществ, сформировавшихся 

из отложившегося на поверхности суши или на дне водоема осадка, и существующие в 

термобарических условиях, характерных для приповерхностной части земной коры. 

ɋ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ,  ɨɫɚɞɨɱɧɵɟ� ɝɨɪɧɵɟ� ɩɨɪɨɞɵ� ɲɢɪɨɤɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ� ɧɚ� Ɂɟɦɥɟ� ɢ 

ɩɨɤɪɵɜɚɸɬ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 75%  ɟɟ� ɩɨɜɟɪɯɧɨɫɬɢ,  ɫ� ɞɪɭɝɨɣ –  ɨɧɢ� ɫɨɫɬɚɜɥɹɸɬ� ɥɢɲɶ 

ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ�ɱɚɫɬɶ�ɦɚɫɫɵ�Ɂɟɦɥɢ, ɢ�ɞɚɠɟ�ɜ�ɫɚɦɨɣ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ�ɡɟɦɧɨɣ�ɤɨɪɵ (ɞɨ�ɝɥ. 16ɤɦ) 

ɫɨɫɬɚɜɥɹɸɬ�ɬɨɥɶɤɨ�ɨɤɨɥɨ 5% ɦɚɫɫɵ (ɩɨ�Ɏ. Ʉɥɚɪɤɭ). Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɢɯ�ɦɨɳɧɨɫɬɶ�ɜ�ɧɚɢɛɨɥɟɟ 

ɩɨɝɪɭɠɟɧɧɵɯ�ɛɚɫɫɟɣɧɚɯ�ɞɨɫɬɢɝɚɟɬ 20-23ɤɦ, ɚ�ɧɚ�ɧɟɤɨɬɨɪɵɯ�ɭɱɚɫɬɤɚɯ (ɚɛɢɫɫɚɥɶɧɵɟ�ɪɚɜɧɢɧɵ) 

– ɥɢɲɶ�ɩɟɪɜɵɟ�ɞɟɫɹɬɤɢ�ɫɚɧɬɢɦɟɬɪɨɜ. 

Ɂɚɥɟɝɚɸɬ� ɨɫɚɞɨɱɧɵɟ� ɩɨɪɨɞɵ, ɤɚɤ� ɩɪɚɜɢɥɨ, ɧɚ� ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ� ɩɨɪɨɞɚɯ, ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɜɨɟɣ� ɱɚɫɬɢ� ɹɜɥɹɸɳɢɟɫɹ� ɩɪɨɞɭɤɬɨɦ� ɩɟɪɟɪɚɛɨɬɤɢ (ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ) ɛɨɥɟɟ 

ɞɪɟɜɧɢɯ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ. Ɋɟɠɟ� ɨɧɢ� ɡɚɥɟɝɚɸɬ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɚ� ɤɨɪɟ� ɜɵɜɟɬɪɢɜɚɧɢɹ 

ɦɚɝɦɚɬɢɱɟɫɤɢɯ�ɩɨɪɨɞ.  

ɂɫɯɨɞɧɵɦ� ɦɚɬɟɪɢɚɥɨɦ� ɞɥɹ� ɨɛɪɚɡɨɜɚɧɢɹ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɫɥɭɠɚɬ� ɩɪɨɞɭɤɬɵ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ�ɢ�ɯɢɦɢɱɟɫɤɨɝɨ�ɪɚɡɥɨɠɟɧɢɹ�ɛɨɥɟɟ�ɞɪɟɜɧɢɯ�ɩɨɪɨɞ (ɦɚɝɦɚɬɢɱɟɫɤɢɯ, 

ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ, ɨɫɚɞɨɱɧɵɯ), ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ�ɨɪɝɚɧɢɡɦɨɜ, ɜɭɥɤɚɧɢɱɟɫɤɚɹ�ɞɟɹɬɟɥɶɧɨɫɬɶ, 

ɚ� ɬɚɤɠɟ� ɚɬɦɨɫɮɟɪɧɵɟ� ɝɚɡɵ, ɜɨɞɚ� ɫ� ɪɚɫɬɜɨɪɟɧɧɵɦɢ� ɜ� ɧɟɣ� ɜɟɳɟɫɬɜɚɦɢ, ɤɨɫɦɢɱɟɫɤɚɹ� ɩɵɥɶ, 

ɦɟɬɟɨɪɢɬɵ. 

Ⱦɜɢɠɭɳɢɦɢ� ɫɢɥɚɦɢ� ɩɪɨɰɟɫɫɚ� ɩɨɪɨɞɨɨɛɪɚɡɨɜɚɧɢɹ� ɹɜɥɹɸɬɫɹ� ɬɪɢ� ɜɢɞɚ� ɷɧɟɪɝɢɢ: 

ɷɤɡɨɝɟɧɧɚɹ (ɚɬɦɨɫɮɟɪɚ, ɝɢɞɪɨɫɮɟɪɚ, ɬɟɩɥɨ� ɯɢɦɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ� ɩɪɨɬɟɤɚɸɳɢɯ� ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ�Ɂɟɦɥɢ, ɞɟɹɬɟɥɶɧɨɫɬɶ�ɨɪɝɚɧɢɡɦɨɜ�ɢ�ɞɪ.); ɷɧɞɨɝɟɧɧɚɹ (ɜ�ɨɫɧɨɜɧɨɦ�ɬɟɤɬɨɧɢɱɟɫɤɚɹ); 

ɤɨɫɦɢɱɟɫɤɚɹ (ɫɨɥɧɟɱɧɚɹ�ɪɚɞɢɚɰɢɹ, ɫɢɥɵ�ɬɹɝɨɬɟɧɢɹ�ɋɨɥɧɰɚ, Ʌɭɧɵ, ɢ�ɞɪ.). 

ɉɪɨɰɟɫɫ� ɩɨɪɨɞɨɨɛɪɚɡɨɜɚɧɢɹ� ɢɥɢ� ɥɢɬɨɝɟɧɟɡ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɤɨɦɩɥɟɤɫ 

ɦɟɯɚɧɢɱɟɫɤɢɯ, ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ, ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɫɨɜɟɪɲɚɸɳɢɯɫɹ� ɜ 

ɫɬɚɞɢɢ� ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɚ (ɨɛɪɚɡɨɜɚɧɢɟ� ɨɫɚɞɨɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ, ɟɝɨ� ɩɟɪɟɧɨɫ, ɧɚɤɨɩɥɟɧɢɟ 

ɨɫɚɞɤɚ) ɢ� ɞɢɚɝɟɧɟɡɚ (ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ� ɨɫɚɞɤɚ� ɜ� ɨɫɚɞɨɱɧɭɸ� ɝɨɪɧɭɸ� ɩɨɪɨɞɭ). 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɪɨɰɟɫɫɚ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɨɫɬɚɜɚ� ɨɫɚɞɨɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢ� ɦɨɠɟɬ� ɞɨɫɬɢɝɚɬɶ 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


ɫɨɬɟɧ� ɬɵɫɹɱ� ɥɟɬ. ɇɚɫɬɭɩɚɸɳɚɹ�ɩɨɫɥɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɨɪɨɞɵ� ɫɬɚɞɢɹ� ɟɟ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɦɨɠɟɬ 

ɩɪɨɞɨɥɠɚɬɶɫɹ�ɫɨɬɧɢ�ɦɢɥɥɢɨɧɨɜ�ɥɟɬ. Ɂɚɜɟɲɚɟɬɫɹ�ɷɬɚ�ɫɬɚɞɢɹ,  ɪɚɡɪɭɲɟɧɢɟɦ�ɨɫɚɞɨɱɧɨɣ�ɩɨɪɨɞɵ, 

ɜ� ɫɥɭɱɚɟ� ɟɟ� ɜɵɯɨɞɚ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɶ; ɢɥɢ� ɩɪɟɜɪɚɳɟɧɢɟɦ� ɜ� ɦɟɬɚɦɨɪɮɢɱɟɫɤɭɸ, ɜ� ɫɥɭɱɚɟ 

ɝɥɭɛɨɤɨɝɨ�ɩɨɝɪɭɠɟɧɢɹ. 

Ɉɞɧɚɤɨ�ɧɟɥɶɡɹ�ɩɪɢɡɧɚɬɶ, ɱɬɨ�ɫ�ɥɢɬɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɡɢɰɢɢ�ɨɫɚɞɨɱɧɚɹ�ɨɛɨɥɨɱɤɚ�ɩɥɚɧɟɬɵ 

ɞɨɫɬɚɬɨɱɧɨ� ɢɡɭɱɟɧɚ. ȼɨ�ɩɟɪɜɵɯ, ɥɢɲɶ 29,2% ɩɨɜɟɪɯɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɟɬ� ɫɭɲɚ, ɜɨ�ɜɬɨɪɵɯ – ɜ 

ɩɪɟɞɟɥɚɯ�ɫɭɲɢ�ɧɚɲɢ�ɡɧɚɧɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ�ɧɚ�ɩɨɪɨɞɵ, ɡɚɥɟɝɚɸɳɢɟ�ɧɚ�ɝɥɭɛɢɧɟ 4-5ɤɦ, ɜ 

ɧɟɤɨɬɨɪɵɯ� ɪɟɝɢɨɧɚɯ� ɞɨ 7-12ɤɦ, ɜ�ɬɪɟɬɶɢɯ – ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɫɨɫɬɚɜɟ, ɫɬɪɨɟɧɢɢ� ɢ� ɝɟɧɟɡɢɫɟ 

ɝɥɭɛɨɤɨɡɚɥɟɝɚɸɳɢɯ�ɨɫɚɞɨɱɧɵɯ�ɬɨɥɳ, ɚ� ɬɚɤɠɟ�ɡɚɥɟɝɚɸɳɢɯ�ɩɨɞ�ɝɢɞɪɨɫɮɟɪɨɣ� ɛɚɡɢɪɭɸɬɫɹ� ɧɚ 

ɞɚɧɧɵɯ�ɝɟɨɮɢɡɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɢ�ɬɟɨɪɟɬɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɚɯ. 

Ɉɫɚɞɨɱɧɵɟ�ɩɨɪɨɞɵ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɝɢɝɚɧɬɫɤɭɸ�ɤɥɚɞɨɜɭɸ�ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ. 

ɋɬɨɢɦɨɫɬɶ�ɫɵɪɶɹ, ɞɨɛɵɜɚɟɦɨɝɨ�ɢɡ�ɨɫɚɞɨɱɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ, ɨɰɟɧɢɜɚɟɬɫɹ�ɜ 75-80% ɨɬ�ɨɛɳɟɣ 

ɫɬɨɢɦɨɫɬɢ�ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ, ɢɡɜɥɟɤɚɟɦɵɯ�ɢɡ�ɧɟɞɪ. 

ɂɡ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɞɨɛɵɜɚɸɬ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɫɟ� ɬɨɩɥɢɜɨ�ɧɟɮɬɶ, ɝɚɡ, ɭɝɨɥɶ, ɝɨɪɸɱɢɟ 

ɫɥɚɧɰɵ, ɛɢɬɭɦɵ), ɡɧɚɱɢɬɟɥɶɧɭɸ� ɱɚɫɬɶ� ɪɭɞɧɵɯ� ɱɟɪɧɵɯ� ɦɟɬɚɥɥɨɜ (ɠɟɥɟɡɨ, ɦɚɪɝɚɧɟɰ) ɢ 

ɚɥɸɦɢɧɢɹ, ɪɚɞɢɨɚɤɬɢɜɧɨɟ� ɫɵɪɶɟ, ɪɚɡɥɢɱɧɵɟ� ɫɨɥɢ (ɤɚɦɟɧɧɵɟ, ɤɚɥɢɣɧɨ�ɦɚɝɧɟɡɢɚɥɶɧɵɟ, 

ɫɭɥɶɮɚɬɵ�ɢ�ɞɪ.). ɋ�ɨɫɚɞɨɱɧɵɦɢ�ɩɨɪɨɞɚɦɢ�ɫɜɹɡɚɧɵ�ɪɨɫɫɵɩɧɵɟ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ�ɡɨɥɨɬɚ, ɬɢɬɚɧɚ, 

ɨɥɨɜɚ�ɢ�ɞɪɭɝɢɯ�ɦɟɬɚɥɥɨɜ. Ɉɫɚɞɨɱɧɵɟ�ɩɨɪɨɞɵ – ɨɫɧɨɜɧɨɣ�ɢɫɬɨɱɧɢɤ�ɫɬɪɨɢɬɟɥɶɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ 

�ɝɪɚɜɢɣ, ɩɟɫɨɤ, ɝɥɢɧɚ, ɢɡɜɟɫɬɧɹɤ, ɦɟɪɝɟɥɶ�ɢ�ɞɪ.). 

 

Ɋɚɡɥɢɱɢɹ�ɦɟɠɞɭ�ɨɫɚɞɨɱɧɵɦɢ�ɩɨɪɨɞɚɦɢ�ɢ�ɩɨɪɨɞɚɦɢ�ɦɟɬɚɦɨɪɮɢɱɟɫɤɨɝɨ�ɢ 

ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ�ɰɢɤɥɨɜ. 

ɉɪɟɞɫɬɚɜɥɹɹ, ɱɬɨ� ɬɚɤɨɟ� ɨɫɚɞɨɱɧɵɟ� ɩɨɪɨɞɵ, ɞɚɬɶ� ɢɦ� ɬɨɱɧɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɧɟɥɟɝɤɨ. 

ɉɨɷɬɨɦɭ� ɧɟ� ɭɞɢɜɢɬɟɥɶɧɨ, ɱɬɨ� ɢɯ� ɨɩɪɟɞɟɥɹɥɢ� ɢ� ɱɢɫɬɨ� ɨɬɪɢɰɚɬɟɥɶɧɨ, ɤɚɤ “ɩɨɪɨɞɵ� ɧɟ 

ɦɚɝɦɚɬɢɱɟɫɤɢɟ� ɢ� ɧɟ  ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɟ”. ɋɨɡɞɚɬɶ� ɛɨɥɟɟ� ɬɨɱɧɨɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨɛ� ɢɯ 

ɜɨɫɩɪɢɹɬɢɢ� ɩɨɦɨɠɟɬ� ɤɨɧɤɪɟɬɧɨɟ� ɪɚɫɫɦɨɬɪɟɧɢɟ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ� ɨɫɚɞɨɱɧɵɦɢ� ɢ 

ɢɡɜɟɪɠɟɧɧɵɦɢ�ɩɨɪɨɞɚɦɢ. 

- Ɉɫɚɞɨɱɧɵɟ�ɩɨɪɨɞɵ�ɨɬɥɢɱɚɸɬɫɹ�ɫɨɫɬɚɜɨɦ, ɧɚɥɢɱɢɟɦ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɫɬɚɬɤɨɜ�ɜ�ɜɢɞɟ 

ɨɤɚɦɟɧɟɥɵɯ�ɫɤɟɥɟɬɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ, ɨɛɭɝɥɟɧɧɵɯ, ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ�ɪɚɫɬɢɬɟɥɶɧɵɯ 

ɬɤɚɧɟɣ, ɚ� ɢɧɨɝɞɚ� ɢ� ɤɪɭɩɧɵɯ� ɮɪɚɝɦɟɧɬɨɜ� ɜ� ɜɢɞɟ� ɩɧɟɣ, ɫɬɜɨɥɨɜ� ɞɟɪɟɜɶɟɜ� ɢ� ɬ�ɞ. 

Ɂɧɚɱɢɬɟɥɶɧɵɣ� ɨɛɴɟɦ� ɜ� ɧɢɯ� ɡɚɧɢɦɚɸɬ� ɩɭɫɬɨɬɵ� ɪɚɡɥɢɱɧɨɝɨ� ɪɚɡɦɟɪɚ, ɡɚɩɨɥɧɟɧɧɵɟ 

ɠɢɞɤɨɫɬɹɦɢ�ɢ�ɝɚɡɚɦɢ. 

- Ɉɫɚɞɨɱɧɵɟ�ɩɨɪɨɞɵ�ɜɵɞɟɥɹɸɬɫɹ�ɫɜɨɢɦ�ɯɢɦɢɱɟɫɤɢɦ�ɫɨɫɬɚɜɨɦ (ɬɚɛɥ. 1). 
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Ɍɚɛɥɢɰɚ 1. 

ɋɨɞɟɪɠɚɧɢɟ�ɯɢɦɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɜ�ɩɨɪɨɞɚɯ, %. 

 

ɩɨɪɨɞɵ ɷɥɟɦɟɧɬɵ 
ɦɚɝɦɚɬɢɱɟɫɤɢɟ ɨɫɚɞɨɱɧɵɟ 

O 47.33 49.95 
Si 27.74 27.55 
Al 7.85 6.97 
Fe 4.5 3.9 
Ca 3.47 3.82 
K 2.46 2.33 
Na 2.46 0.82 
Mg 2.24 1.52 
H 0.22 0.48 
C 0.19 2.01 
ɩɪ. 1.54 0.65 

 

ɋɭɳɟɫɬɜɟɧɧɨɟ� ɩɨɜɵɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɟ� ɭɝɥɟɪɨɞɚ� ɜ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞɚɯ� ɫɜɹɡɚɧɨ� ɫ 

ɩɨɫɬɭɩɥɟɧɢɟɦ� ɟɝɨ� ɢɡ� ɚɬɦɨɫɮɟɪɵ� ɢ� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɢɡɜɟɫɬɧɹɤɨɜ, ɞɨɥɨɦɢɬɨɜ, 

ɤɚɦɟɧɧɵɯ� ɭɝɥɟɣ� ɢ� ɞɪɭɝɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɩɨɪɨɞ. ɉɨɜɵɲɟɧɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜɨɞɨɪɨɞɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ� ɢɯ� ɛɨɥɶɲɨɣ� ɜɨɞɨɧɚɫɵɳɟɧɧɨɫɬɶɸ. Ȼɨɥɶɲɚɹ� ɞɨɥɹ� ɤɢɫɥɨɪɨɞɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨɫɬɭɩɥɟɧɢɟɦ�ɟɝɨ�ɢɡ�ɚɬɦɨɫɮɟɪɵ�ɜ�ɨɫɚɞɨɤ�ɜɫɥɟɞɫɬɜɢɟ�ɩɪɨɰɟɫɫɨɜ�ɨɤɢɫɥɟɧɢɹ, ɚ�ɬɚɤɠɟ�ɡɚ� ɫɱɟɬ 

ɨɛɜɨɞɧɟɧɧɨɫɬɢ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ. Ɋɟɡɤɨ� ɩɨɧɢɠɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ Na ɢ Mg 

ɨɛɴɹɫɧɹɟɬɫɹ� ɬɟɦ, ɱɬɨ� ɩɪɢ� ɜɵɜɟɬɪɢɜɚɧɢɢ� ɦɚɝɦɚɬɢɱɟɫɤɢɯ� ɢ� ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ� ɩɨɪɨɞ 

ɡɧɚɱɢɬɟɥɶɧɵɟ� ɤɨɥɢɱɟɫɬɜɚ� ɷɬɢɯ� ɷɥɟɦɟɧɬɨɜ� ɩɟɪɟɯɨɞɹɬ� ɜ� ɪɚɫɬɜɨɪɟɧɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɢ 

ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ� ɜ� ɜɨɞɚɯ� Ɇɢɪɨɜɨɝɨ� ɨɤɟɚɧɚ. Ɉɞɧɚɤɨ� ɨɫɚɞɨɱɧɵɟ� ɩɨɪɨɞɵ� ɢɦɟɸɬ� ɢ� ɱɟɪɬɵ 

ɫɯɨɞɫɬɜɚ� ɫ� ɩɨɪɨɞɚɦɢ� ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ� ɢ� ɦɟɬɚɦɨɪɮɢɱɟɫɤɨɝɨ� ɰɢɤɥɨɜ – ɷɬɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɜ 

ɯɢɦɢɱɟɫɤɨɦ� ɫɨɫɬɚɜɟ� ɤɢɫɥɨɪɨɞɚ, ɤɪɟɦɧɢɹ� ɢ� ɚɥɸɦɢɧɢɹ, ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɟɞɢɧɨɦ 

ɢɫɬɨɱɧɢɤɟ�ɦɚɬɟɪɢɢ. 

- Ɉɫɚɞɨɱɧɵɟ� ɩɨɪɨɞɵ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɫɜɨɟɨɛɪɚɡɧɵɦ� ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɦ� ɫɨɫɬɚɜɨɦ 

�ɬɚɛɥ. 2). 

Ɍɚɛɥɢɰɚ 2 

 

ɋɪɟɞɧɢɣ�ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ (%). 
 

ɫɨɞɟɪɠɚɧɢɟ ɦɢɧɟɪɚɥɵ 
ɦɚɝɦɚɬɢɱɟɫɤɢɟ ɨɫɚɞɨɱɧɵɟ 

ɤɜɚɪɰ 12.4 34.8 
ɩɨɥɟɜɨɣ�ɲɩɚɬ 31.0 11.02 
ɩɥɚɝɢɨɤɥɚɡɵ 29.2 4.55 
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ɫɥɸɞɵ 5.2 15.2 
ɝɥɢɧɢɫɬɵɟ�ɦɢɧɟɪɚɥɵ - 9.2 
ɤɚɪɛɨɧɚɬɧɵɟ�ɦɢɧɟɪɚɥɵ - 13.32 
ɩɢɪɨɤɫɟɧɵ�ɢ�ɚɦɮɢɛɨɥɵ 13.7 - 
ɠɟɥɟɡɢɫɬɵɟ�ɦɢɧɟɪɚɥɵ 4.1 4.0 
ɫɭɥɶɮɚɬɧɵɟ�ɦɢɧɟɪɚɥɵ - 0.97 

ɮɨɫɮɚɬɵ 0.6 0.35 
ɩɪɨɱɢɟ�ɦɢɧɟɪɚɥɵ 3.8 5.86 

ɨɪɝɚɧɢɱɟɫɤɨɟ�ɜɟɳɟɫɬɜɨ - 0.73 
 

ȼ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞɚɯ� ɜɟɞɭɳɚɹ� ɪɨɥɶ� ɩɪɢɧɚɞɥɟɠɢɬ� ɦɢɧɟɪɚɥɚɦ� ɭɫɬɨɣɱɢɜɵɦ� ɜ 

ɨɛɫɬɚɧɨɜɤɟ� ɡɟɦɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ (ɤɜɚɪɰ, ɯɚɥɰɟɞɨɧ, ɦɭɫɤɨɜɢɬ). Ɇɚɥɨɭɫɬɨɣɱɢɜɵɟ�ɦɢɧɟɪɚɥɵ – 

ɫɢɥɢɤɚɬɵ� ɢɡ� ɝɪɭɩɩ� ɩɢɪɨɤɫɟɧɨɜ, ɚɦɮɢɛɨɥɨɜ, ɨɥɢɜɢɧ, ɩɥɚɝɢɨɤɥɚɡɵ (ɨɫɨɛɟɧɧɨ� ɨɫɧɨɜɧɵɟ� ɢ 

ɫɪɟɞɧɢɟ) ɜ�ɨɫɚɞɨɱɧɵɯ�ɩɨɪɨɞɚɯ�ɢɥɢ�ɨɬɫɭɬɫɬɜɭɸɬ�ɜɨɨɛɳɟ�ɢɥɢ�ɜɫɬɪɟɱɚɸɬɫɹ�ɜ�ɜɢɞɟ�ɚɤɰɟɫɫɨɪɧɵɯ 

ɨɛɪɚɡɨɜɚɧɢɣ. ɋɨɫɬɚɜɧɵɟ� ɱɚɫɬɢ� ɦɚɥɨɭɫɬɨɣɱɢɜɵɯ� ɦɚɝɦɚɬɢɱɟɫɤɢɯ� ɢ� ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ 

ɦɢɧɟɪɚɥɨɜ�ɩɪɢ�ɯɢɦɢɱɟɫɤɨɦ�ɪɚɡɥɨɠɟɧɢɢ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɟɪɟɯɨɞɹɬ�ɜ�ɪɚɫɬɜɨɪɟɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ 

ɢ�ɜɵɧɨɫɹɬɫɹ, ɚ�ɩɪɢ�ɦɟɯɚɧɢɱɟɫɤɨɦ�ɜɵɜɟɬɪɢɜɚɧɢɢ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ�ɜ�ɤɨɪɟ�ɜɵɜɟɬɪɢɜɚɧɢɹ. ȼɦɟɫɬɨ 

ɦɚɥɨɭɫɬɨɣɱɢɜɵɯ� ɦɢɧɟɪɚɥɨɜ� ɩɨɹɜɥɹɸɬɫɹ� ɜɧɨɜɶ� ɨɛɪɚɡɨɜɚɧɧɵɟ (ɚɭɬɢɝɟɧɧɵɟ) – ɝɥɢɧɢɫɬɵɟ, 

ɤɚɪɛɨɧɚɬɧɵɟ, ɫɭɥɶɮɚɬɧɵɟ, ɮɨɫɮɚɬɧɵɟ� ɢ� ɞɪ. ɦɢɧɟɪɚɥɵ, ɚ� ɬɚɤɠɟ� ɨɪɝɚɧɢɱɟɫɤɨɟ� ɜɟɳɟɫɬɜɨ – 

ɩɪɨɞɭɤɬ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɠɢɜɨɬɧɵɯ� ɢ� ɪɚɫɬɢɬɟɥɶɧɵɯ� ɨɪɝɚɧɢɡɦɨɜ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, 

ɮɨɪɦɢɪɨɜɚɧɢɟ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɜɫɟɝɞɚ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɢɡɦɟɧɟɧɢɟɦ� ɦɢɧɟɪɚɥɶɧɨɝɨ� ɫɨɫɬɚɜɚ 

ɢɫɯɨɞɧɵɯ�ɦɚɬɟɪɢɧɫɤɢɯ�ɩɨɪɨɞ. 
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Лекция 4. 

Стадия седиментогенеза. 

Образование осадочного материала. 

 

Седиментогенез – главнейшая стадия формирования осадочной горной породы. Она 

осуществляется в три этапа, последовательно сменяющих друг друга: 

- образование осадочного материала, 

- перенос (транспортировка) осадочного материала, 

- накопление осадка. 

Образование осадочного материала осуществляется в различных физико-

географических условиях. Источниками его формирования являются литосфера, гидросфера, 

атмосфера, глубинные недра планеты и космическая пространство. 

Литосфера. На поверхности суши и на дне водных бассейнов осадочный материал 

образуется в результате механического раздробления и химического разложения пород 

различного состава и генезиса, жизнедеятельности растительных и, в меньшей степени, 

животных организмов. На суше выветривание происходит интенсивнее, чем под водой. 

Механическое раздробление осуществляется под воздействием водных потоков, 

волновых ударов, ледников, силы тяжести, колебаний температуры и т.д. Продукты 

раздробления, в виде обломков различной формы и размера, а также коллоидальных частиц, 

представляют собой готовый осадочный материал. 

Химическое разложение происходит, главным образом, под воздействием природных 

вод. Заметное влияние оказывают свободный кислород, углекислый газ, органические и 

неорганические (образующиеся, в основном, при вулканических извержениях) кислоты. 

Растворяющая способность воды определяется степенью диссоциации (рН), окислительно-

восстановительным потенциалом (Еh), составом растворенных в ней солей и газов, 

температурой и давлением. 

Свободный кислород, на долю которого приходится в атмосфере 20,946%, 

способствует окислению органических соединений и минеральных образований.  

Углекислый газ (составляющий в современной атмосфере 0,033%) и его производные 

(НСО3,  Н2СО3 и др.), разлагают минералы и горные породы. Взаимодействуя с 

карбонатными породами они растворяют кальцит, доломит и другие соединения, а 

освободившиеся нерастворимые компоненты (обломочная, глинистая части, органическое 

вещество и др.) представляют собой готовый осадочный материал. Взаимодействуя с 

магматическими и метаморфическими породами, углекислота разлагает алюмосиликаты с 
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образованием более простых соединений – глинистых минералов, окислов железа, алюминия 

и т.д., являющихся осадочным материалом. Образовавшиеся при этом ионы Са2+, Mg2+, Na2+, 

K+, CO3 и др. при изменении геохимических условий могут взаимодействовать между собой 

и другими ионами, формируя новый осадочный материал. 

Гуминовые кислоты, формирующиеся при разложении органического вещества в 

водных условиях, разлагая минеральные соединения, становятся тоже потенциальным 

источником осадочного материала. 

Продукты жизнедеятельности  растительных и животных организмов являются также 

важной составной частью осадков. 

Гидросфера.  В 1км3 воды современного мирового океана содержится около 35млн. 

тонн растворенных веществ и от 350 до 500 тонн взвешенных частиц. Этот материал 

поступал в гидросферу за счет сноса с суши, разрушения рифов, морских берегов, 

поступления из космического пространства, результате вулканической деятельности, а также 

процессов гальмиролиза. Под гальмиролизом (по Л.В.Пустовалову) понимают всю 

совокупность химических процессов (растворение, окисление, восстановление, гидратация, 

катионный обмен, минеральные новообразования), совершающиеся под влиянием морских 

факторов, и приводящих к изменению минеральных тел, находящихся в море как во 

взвешенном состоянии, так и на дне бассейна. 

Движущими силами процессов гальмиролиза являются состав и соленость вод, 

температура, давление, газовый режим. На интенсивность его процессов влияют 

жизнедеятельность организмов и скорость накопления осадков. 

Растворенные и газообразные вещества могут переходить в твердую фазу и 

образовывать осадочный материал в результате химических реакций и жизнедеятельности 

организмов. Эти процессы контролируются, прежде всего, величинами рН и Eh среды, 

изменяющихся при смешивании пресных и соленых вод, концентрации ионов, возрастающей 

при испарении воды и т.д. Кроме того, в результате жизнедеятельности организмов из воды 

извлекается целый ряд компонентов с образованием твердой фазы. 

Атмосфера. Углерод, кислород и азот – одни из главных компонентов мощных толщ 

известняков, доломитов, каменных углей, рассеянного органического вещества. Кроме того 

атмосфера является и местом образования осадочного материала. Во время штормов с 

поверхности водоемов срывается огромное количество пылевидных частиц воды, после 

испарения которой в воздухе остаются мельчайшие частички соли. Достигнув суши, они 

станут компонентом осадочных пород. 
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Глубинные недра планеты. Осадочный материал из недр Земли поступает в 

результате вулканической деятельности в виде твердой, жидкой и газообразной фаз. 

Твердая фаза представлена вулканическими бомбами, лапиллиями, пеплом и пемзой. 

Размеры их различны – от1-2мм и больше (пыль, пепел), до многотонных глыб (лапиллии - 

обломки среднего размера – до 5см). Более грубый материал откладывается вблизи вулкана 

(на склонах, у подножия). Мелкие частицы разносятся на значительные расстояния. 

Жидкая фаза представлена термальными водами в виде гейзеров и горючих 

источников, выносимых на поверхность массу растворенных веществ. Часть из них, 

кристаллизуясь, выпадает в осадок, часть – поступает в гидросферу, где представляет собой 

потенциальный источник осадочного материала. 

Газообразная фаза выделяется при извержениях в огромных количествах. Почти 

всегда преобладают Н2О, СО2, SO2,  и N2, суммарное содержание которых достигают 90% и 

выше. Кроме того, в состав газовых смесей входят HCl, HF, H2S, H2, CO, CH4, NH3, Cl, Ar и 

др. Взаимодействуя с горными породами и органическим веществом, они образуют новый 

компонент осадочных пород. 

Космическое пространство поставляет на Землю материал в виде метеоритов, 

метеоритной и космической пыли. Метеориты по составу разделяются на железные, 

железокаменные, каменные (хондриты) и стекловатые (тектиты). Их роль не велика. Большее 

значение имеет космическая пыль, представляющая собой шаровидные частички размером 

0,5мм. Ежегодно на Землю поступает от 5 тыс. до 1 млрд. тонн космической пыли. Наиболее 

вероятные количества в современную эпоху составляют 50-100 тыс. тонн. 
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	Лекция 7
	Под гипергенезом понимают физическое и химическое преобразование горных пород и минералов, происходящие на поверхности Земли и в ее приповерхностной зоне. Эта стадия в осадочных породах протекает иначе, чем в магматических и метаморфических, что определяется различиями минерального состава, строения и физических свойств пород.
	Увеличение содержания О2 в атмосфере обусловливало интенсификацию окислительных процессов и появлению новых минеральных видов.
	Строение осадочных пород характеризуется текстурой и структурой.
	Текстура – это черты строения осадочной горной породы, определяемые способом выполнения пространства, расположением составных частей и ориентировкой их относительно друг друга. Текстура породы формируется с этапа накопления осадка. Возникшие в процессе осадконакопления первичные текстуры отражают состояние среды в момент накопления осадочного материала и результаты ее взаимодействия с осадком. Они могут трансформироваться в постседиментационные стадии. Вторичные текстуры возникают в уже сформировавшейся горной породе при процессах катагенеза, метагенеза и гипергенеза.

	 степенью окатанности обломков,
	Лекция 2
	Таблица 2


