
ɆȿɀȾɍɇȺɊɈȾɇȺə ȺɋɋɈɐɂȺɐɂə ɅȺɇȾɒȺɎɌɇɈɃ ɗɄɈɅɈȽɂɂ  
ɊɈɋɋɂɃɋɄɈȿ ɈɌȾȿɅȿɇɂȿ ɆȿɀȾɍɇȺɊɈȾɇɈɃ ȺɋɋɈɐɂȺɐɂɂ ɅȺɇȾɒȺɎɌɇɈɃ ɗɄɈɅɈȽɂɂ 

ɎȽȺɈɍ ȼɈ «ɄɊɕɆɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ ɂɆȿɇɂ ȼ.ɂ. ȼȿɊɇȺȾɋɄɈȽɈ», 
ɌȺȼɊɂɑȿɋɄȺə ȺɄȺȾȿɆɂə 

ɄȺɎȿȾɊȺ ɎɂɁɂɑȿɋɄɈɃ ȽȿɈȽɊȺɎɂɂ, ɈɄȿȺɇɈɅɈȽɂɂ ɂ ɅȺɇȾɒȺɎɌɈȼȿȾȿɇɂə 
ɄɊɕɆɋɄɂɃ ɆȿɀȾɍɇȺɊɈȾɇɕɃ ɅȺɇȾɒȺɎɌɇɕɃ ɐȿɇɌɊ ɎȽȺɈɍ ȼɈ «ɄɎɍ ɂɆȿɇɂ 

ȼ.ɂ.ȼȿɊɇȺȾɋɄɈȽɈ» 
ɄɊɕɆɋɄɈȿ ɈɌȾȿɅȿɇɂȿ ɊɍɋɋɄɈȽɈ ȽȿɈȽɊȺɎɂɑȿɋɄɈȽɈ ɈȻɓȿɋɌȼȺ 

ɄɊɕɆɋɄɈȿ ɈɌȾȿɅȿɇɂȿ ɈȻɓȿɋɌȼȺ ɉɈɑȼɈȼȿȾɈȼ ɂɆ. ȼ.ȼ. ȾɈɄɍɑȺȿȼȺ 
ɎȽȻɍɇ «ɄȺɊȺȾȺȽɋɄȺə ɇȺɍɑɇȺə ɋɌȺɇɐɂə ɂɆ. Ɍ.ɂ. ȼəɁȿɆɋɄɈȽɈ – ɉɊɂɊɈȾɇɕɃ 

ɁȺɉɈȼȿȾɇɂɄ ɊȺɇ» 
 

 

 

 
ɅАɇȾШАФɌɇАə ȽȿɈȽɊАФИə ȼ XXI ȼȿɄȿ 

Ɇɚɬɟɪɢɚɥɵ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ  
«Ɍɪɟɬɶɢ ɥɚɧɞɲɚɮɬɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɱɬɟɧɢɹ, 

ɩɨɫɜɹɳɟɧɧɵɟ 100-ɥɟɬɢɸ ɫɨ ɞɧɹ ɪɨɠɞɟɧɢɹ Ƚ.ȿ. Ƚɪɢɲɚɧɤɨɜɚ»  
ɋɢɦɮɟɪɨɩɨɥɶ, 11-14 ɫɟɧɬɹɛɪɹ 2018 ɝ. 

 

 
 

ɋɢɦɮɟɪɨɩɨɥɶ 
ɂɌ «ȺɊɂȺɅ» 

2018 
  



   «  -    

«    XXI »,  100-     . . » 

75 
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Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ɇ.ȼ. Ʌɨɦɨɧɨɫɨɜɚ, ɝɟɨɝɪɚɮɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ 

Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ 
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ɉɊɈɉɈɊɐИИ ɍȽɈȾИɃ И ɄАɌȿɇАɊɇАə ɋɌɊɍɄɌɍɊА ɊȿɑɇɈȽɈ ȻАɋɋȿɃɇА ɄАɄ ɈɋɇɈȼАɇИȿ 
ɉɊɈȿɄɌИɊɈȼАɇИə ɗɄɈɅɈȽИɑȿɋɄɈȽɈ ɄАɊɄАɋА 

 
ȼɜɟɞɟɧɢɟ. Ɉɞɧɨ ɢɡ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɩɨɥɨɠɟɧɢɣ ɥɚɧɞɲɚɮɬɨɜɟɞɟɧɢɹ, ɜɚɠɧɵɯ ɞɥɹ ɥɚɧɞɲɚɮɬɧɨɝɨ 

ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɫɜɨɣɫɬɜɚ ɤɚɠɞɨɣ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɟɞɢɧɢɰɵ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɫɢɧɟɪɝɢɡɦɚ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ ɛɨɥɶɲɨɣ ɝɪɭɩɩɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɜ ɤɚɤɨɣ-ɥɢɛɨ ɬɢɩ ɥɚɧɞɲɚɮɬɧɵɯ 
ɫɬɪɭɤɬɭɪ. ɋɪɚɜɧɟɧɢɟ ɷɦɟɪɞɠɟɧɬɧɵɯ ɫɜɨɣɫɬɜ, ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɩɪɢ ɪɚɡɧɵɯ ɩɥɨɳɚɞɧɵɯ ɩɪɨɩɨɪɰɢɹɯ ɷɥɟɦɟɧɬɨɜ 
ɝɟɨɫɢɫɬɟɦɵ ɜɵɲɟɫɬɨɹɳɟɝɨ ɪɚɧɝɚ, ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɩɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɫɜɨɣɫɬɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶɫɹ ɷɮɮɟɤɬ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɯɨɡɹɣɫɬɜɚ ɢ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɫɜɨɣɫɬɜɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɨɤɚ ɜ ɦɚɥɵɯ ɛɚɫɫɟɣɧɚɯ. Ɉɞɧɚ ɢɡ ɬɪɚɞɢɰɢɨɧɧɵɯ ɡɚɞɚɱ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ – 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. ȼ ɥɟɫɧɨɣ ɡɨɧɟ ɩɪɢ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɤɥɸɱɟɜɨɟ 
ɡɧɚɱɟɧɢɟ ɩɪɢɞɚɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɥɟɫɢɫɬɨɫɬɢ. ȿɫɥɢ ɩɪɨɛɥɟɦɚɦ ɨɩɬɢɦɚɥɶɧɨɣ ɥɟɫɢɫɬɨɫɬɢ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɩɨɫɜɹɳɟɧɚ ɨɛɲɢɪɧɚɹ ɥɢɬɟɪɚɬɭɪɚ (Ɇɨɥɱɚɧɨɜ, 1966; ɉɨɛɟɞɢɧɫɤɢɣ, 1979), ɬɨ ɦɟɧɶɲɟ ɜɧɢɦɚɧɢɹ 
ɭɞɟɥɹɥɨɫɶ ɜɨɩɪɨɫɭ ɨ ɬɨɦ, ɡɚ ɫɱɟɬ ɤɚɤɢɯ ɢɦɟɧɧɨ ɭɪɨɱɢɳ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɜɵɲɚɬɶ ɥɟɫɢɫɬɨɫɬɶ, ɩɪɢ ɷɬɨɦ ɦɢɧɢɦɢɡɢɪɭɹ 
ɩɨɬɟɪɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ɇɵ ɞɟɦɨɧɫɬɪɢɪɭɟɦ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ ɫɩɨɫɨɛɨɜ ɢ ɦɟɫɬ ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɪɚɡɜɢɬɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɚɝɪɨɥɚɧɞɲɚɮɬɚ ɫ ɭɱɟɬɨɦ ɫɬɪɭɤɬɭɪɵ ɩɨɬɨɤɨɜɵɯ ɝɟɨɫɢɫɬɟɦ – ɛɚɫɫɟɣɧɨɜ ɢ ɤɚɬɟɧ. 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 1) ɭɫɬɚɧɨɜɢɬɶ ɚɫɫɨɰɢɚɰɢɸ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ 
ɨɬɥɢɱɢɟ ɩɨɱɜ ɢ ɜɨɞ ɚɝɪɨɥɚɧɞɲɚɮɬɚ ɨɬ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɫɪɟɞɧɟɬɚɟɠɧɨɝɨ ɮɨɧɚ; 2) ɩɪɨɜɟɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɦɚɥɵɯ ɪɟɱɧɵɯ 
ɛɚɫɫɟɣɧɨɜ ɩɨ ɫɬɪɭɤɬɭɪɟ ɤɚɬɟɧ; 3) ɜɵɹɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɭɝɪɨɡ ɨɬ ɤɚɬɟɧɚɪɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɛɚɫɫɟɣɧɚ; 4) ɩɪɨɜɟɪɢɬɶ ɝɢɩɨɬɟɡɭ ɨ ɡɚɜɢɫɢɦɨɫɬɢ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɬɨɤɚ ɨɬ ɥɚɧɞɲɚɮɬɧɨɝɨ ɩɨɤɪɨɜɚ ɛɚɫɫɟɣɧɚ; 5) 
ɩɪɟɞɥɨɠɢɬɶ ɧɚɛɨɪ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɚɡɜɢɬɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ, ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɩɨ ɦɚɥɵɦ ɛɚɫɫɟɣɧɚɦ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɟɞɟɧɨ ɜ ɫɪɟɞɧɟɬɚɟɠɧɨɦ ɫɬɪɭɤɬɭɪɧɨ-ɦɨɪɟɧɧɨ-ɷɪɨɡɢɨɧɧɨɦ 
ɥɚɧɞɲɚɮɬɟ ɧɚ ɸɝɟ Ⱥɪɯɚɧɝɟɥɶɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɛɚɫɫɟɣɧɟ ɪ. Ɂɚɹɱɶɹ (152 ɤɜ. ɤɦ). ɇɢɠɧɹɹ ɞɪɟɧɢɪɨɜɚɧɧɚɹ 
ɝɭɫɬɨɪɚɫɱɥɟɧɟɧɧɚɹ ɱɚɫɬɶ ɷɬɨɝɨ ɛɚɫɫɟɣɧɚ ɫ ɛɥɢɡɤɢɦ ɡɚɥɟɝɚɧɢɟɦ ɤɨɪɟɧɧɵɯ ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞ ɧɚ ɫɤɥɨɧɚɯ ɞɨɥɢɧ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɪɚɫɩɚɲɤɟ ɛɨɥɟɟ 700 ɥɟɬ; ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɡɚɥɟɫɟɧɚ ɢ ɱɚɫɬɢɱɧɨ ɡɚɛɨɥɨɱɟɧɚ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɫɬɨɤɚ ɩɪɨɜɨɞɢɥɨɫɶ ɩɨ ɫɟɡɨɧɚɦ ɜ ɬɟɱɟɧɢɟ 1994-1999 ɢ 2013-2017 ɝɝ. ɜ 4 ɫɬɜɨɪɚɯ Ɂɚɹɱɶɟɣ ɢ ɜ 15 ɫɬɜɨɪɚɯ ɜ 
ɭɫɬɶɹɯ ɟɟ ɩɪɢɬɨɤɨɜ; ɜ ɜɟɫɟɧɧɢɟ ɩɟɪɢɨɞɵ – ɬɚɤɠɟ ɜ 20 ɜɪɟɦɟɧɧɵɯ ɜɨɞɨɬɨɤɚɯ. Ɉɩɪɨɛɨɜɚɧɢɟ ɩɨɱɜ ɩɪɨɜɟɞɟɧɨ ɜ ɛɨɥɟɟ ɱɟɦ 
30 ɤɚɬɟɧɚɯ, ɨɯɜɚɬɵɜɚɸɳɢɯ ɜɫɟ ɜɢɞɵ ɷɥɟɦɟɧɬɚɪɧɵɯ ɥɚɧɞɲɚɮɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɭɱɚɫɬɤɚɯ ɫɤɥɨɧɨɜ ɪɚɡɧɨɣ ɤɪɭɬɢɡɧɵ ɢ 
ɤɪɢɜɢɡɧɵ. Ɉɩɪɨɛɨɜɚɧɢɟ ɪɚɫɬɟɧɢɣ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɩɨɞɱɢɧɟɧɧɵɯ ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɩɨɡɢɰɢɹɯ ɩɪɢ ɫɨɫɟɞɫɬɜɟ ɫ 
ɪɚɫɩɚɯɚɧɧɵɦɢ ɩɨɥɹɦɢ ɜ ɜɵɲɟɥɟɠɚɳɢɯ ɩɨɡɢɰɢɹɯ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɟɠɞɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɥɚɧɞɲɚɮɬɧɨɣ ɫɬɪɭɤɬɭɪɵ ɛɚɫɫɟɣɧɚ ɢ ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɬɨɤɚ ɩɪɨɜɨɞɢɥɫɹ ɫɪɟɞɫɬɜɚɦɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɢ 
ɦɭɥɶɬɢɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ. Ʉ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɩɨɥɥɸɬɚɧɬɚɦ ɜ ɚɝɪɨɥɚɧɞɲɚɮɬɚɯ, ɤɚɤ ɢɡɜɟɫɬɧɨ, 
ɨɬɧɨɫɹɬɫɹ N, P, K. ɇɚɲɢ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɩɨɱɜɚɯ ɦɟɠɞɭɪɟɱɢɣ ɩɨɞ ɥɟɫɨɦ ɢ ɡɚɥɟɠɚɦɢ ɩɨɞɜɢɠɧɨɝɨ P ɨɱɟɧɶ ɦɚɥɨ, 
ɧɨ ɧɚ ɪɚɫɩɚɯɚɧɧɵɯ ɤɪɚɟɜɵɯ ɞɪɟɧɢɪɨɜɚɧɧɵɯ ɱɚɫɬɹɯ ɦɟɠɞɭɪɟɱɢɣ ɫ ɚɝɪɨɫɟɪɨɝɭɦɭɫɨɜɵɦɢ ɩɨɱɜɚɦɢ ɨɧ ɚɤɬɢɜɧɨ ɧɚɤɚɩɥɢɜɚɟɬɫɹ 
ɛɥɚɝɨɞɚɪɹ ɜɧɟɫɟɧɢɸ ɭɞɨɛɪɟɧɢɣ. ɇɚ ɤɨɪɟɧɧɵɯ ɫɤɥɨɧɚɯ, ɫɥɨɠɟɧɧɵɯ ɦɟɪɝɟɥɹɦɢ ɫ ɱɟɯɥɨɦ ɦɨɪɟɧɧɵɯ ɫɭɝɥɢɧɤɨɜ ɢ ɨɡɟɪɧɨ-
ɥɟɞɧɢɤɨɜɵɯ ɫɭɩɟɫɟɣ, ɜ ɩɨɞɡɨɥɢɫɬɵɯ ɩɨɱɜɚɯ ɩɨɞ ɟɥɨɜɨ-ɛɟɪɟɡɨɜɨ-ɫɨɫɧɨɜɵɦɢ ɥɟɫɚɦɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨɞɜɢɠɧɨɝɨ P ɫɭɳɟɫɬɜɟɧɧɨ 
ɦɟɧɶɲɟ, ɱɟɦ ɜ ɪɚɫɩɚɯɚɧɧɵɯ ɩɨɱɜɚɯ ɚɧɚɥɨɝɢɱɧɵɯ ɩɨɡɢɰɢɣ. ɉɪɢ ɷɬɨɦ ɜ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨɫɦɵɬɵɯ ɩɚɯɨɬɧɵɯ ɩɨɱɜɚɯ, ɝɞɟ 
ɦɨɪɟɧɧɵɣ ɱɟɯɨɥ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɫɦɵɬ, ɫɨɞɟɪɠɚɧɢɟ P ɦɢɧɢɦɚɥɶɧɨ ɢ ɫɬɚɧɨɜɢɬɫɹ ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɥɟɫɧɵɦɢ 
ɩɨɱɜɚɦɢ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɚɤɬɢɜɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɦɢɝɪɚɰɢɢ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɟɝɨ ɦɚɥɭɸ ɩɨɞɜɢɠɧɨɫɬɶ ɜ 
ɪɚɫɬɜɨɪɚɯ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɩɨɱɜ ɧɚ ɦɟɪɝɟɥɹɯ ɢ ɢɯ ɷɥɸɜɢɢ. Ɉɛɳɢɣ N ɦɨɠɟɬ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɜ 
ɩɨɱɜɚɯ ɫɤɥɨɧɨɜɵɯ ɥɟɫɨɜ, ɧɨ ɢɦɟɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɚ ɫɢɥɶɧɨɫɦɵɬɵɯ ɩɨɱɜɚɯ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ; ɜ ɫɥɚɛɨɫɦɵɬɵɯ 
ɩɨɱɜɚɯ ɪɚɫɩɚɯɢɜɚɟɦɵɯ ɫɤɥɨɧɨɜ ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɢɦɟɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɡɧɚɱɟɧɢɟ. Ɉɛɟɞɧɟɧɢɟ ɩɨɞɜɢɠɧɵɦ K 
ɪɚɫɩɚɯɢɜɚɟɦɵɯ ɫɤɥɨɧɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɱɜɚɦɢ ɫɤɥɨɧɨɜɵɯ ɥɟɫɨɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. 

ȼɨɜɥɟɱɟɧɢɟ ɜ ɦɢɝɪɚɰɢɸ ɜɟɳɟɫɬɜɚ ɩɟɪɦɫɤɢɯ ɦɟɪɝɟɥɟɣ ɩɪɢ ɪɚɫɩɚɲɤɟ ɫɤɥɨɧɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɨɫɬɭ ɫɨɞɟɪɠɚɧɢɣ 
ɨɛɦɟɧɧɨɝɨ Ca, Mg ɢ ɩɚɞɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɨɛɦɟɧɧɨɝɨ H, ɩɪɢɱɟɦ ɷɬɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɜɵɪɚɠɟɧɚ ɬɟɦ ɹɪɱɟ, ɱɟɦ ɛɨɥɶɲɟ 
ɭɤɥɨɧɵ. ɂɧɞɢɤɚɬɨɪɨɦ ɦɢɝɪɚɰɢɢ ɫɦɵɬɨɝɨ ɜɟɳɟɫɬɜɚ ɫɥɭɠɢɬ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɨɱɜɚɯ ɞɟɥɸɜɢɚɥɶɧɵɯ ɲɥɟɣɮɨɜ ɢ 
ɤɨɧɭɫɨɜ ɜɵɧɨɫɚ. ɉɨɱɜɵ ɤɨɧɭɫɨɜ ɜɵɧɨɫɚ ɥɨɳɢɧ, ɧɚɥɨɠɟɧɧɵɯ ɧɚ ɰɨɤɨɥɶɧɵɟ ɬɟɪɪɚɫɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦɢ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ Mg: ɡɞɟɫɶ ɨɫɚɠɞɚɟɬɫɹ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ; ɜ ɞɧɢɳɚɯ ɬɟɯ ɠɟ ɥɨɳɢɧ ɧɚ ɭɱɚɫɬɤɚɯ, ɜɪɟɡɚɧɧɵɯ ɜ ɬɟɪɪɚɫɵ, Mg 
ɡɚɦɟɬɧɨ ɦɟɧɶɲɟ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɟ Mg ɜ ɩɪɢɭɫɬɶɟɜɵɯ ɱɚɫɬɹɯ ɞɥɢɧɧɵɯ ɥɨɳɢɧ, ɤɨɬɨɪɵɟ ɧɚɱɢɧɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɦɟɪɝɟɥɶɧɵɯ ɫɤɥɨɧɨɜ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɧɢɳɚɦɢ ɢ ɤɨɧɭɫɚɦɢ ɜɵɧɨɫɚ ɥɨɳɢɧ, ɜɪɟɡɚɧɧɵɯ ɬɨɥɶɤɨ ɜ ɰɨɤɨɥɶɧɵɟ ɬɟɪɪɚɫɵ ɢ 
ɢɦɟɸɳɢɯ ɫɥɚɛɭɸ ɫɜɹɡɶ ɫɨ ɫɤɥɨɧɨɜɨɣ ɥɨɳɢɧɨɣ. ȼ ɩɨɱɜɚɯ ɞɟɥɸɜɢɚɥɶɧɵɯ ɲɥɟɣɮɨɜ, ɧɚɥɨɠɟɧɧɵɯ ɧɚ ɩɨɣɦɵ, ɹɜɧɨɝɨ 
ɧɚɤɨɩɥɟɧɢɹ Mg ɧɟ ɨɬɦɟɱɟɧɨ. Ɉɞɧɚɤɨ ɨɧ ɜɫɟɝɞɚ ɫɢɥɶɧɨ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɧɚ ɩɨɣɦɚɯ, ɩɪɢɱɟɦ ɤ ɧɢɠɧɟɦɭ ɬɟɱɟɧɢɸ ɜ 
ɩɪɟɞɟɥɚɯ ɚɝɪɨɥɚɧɞɲɚɮɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɡɪɚɫɬɚɸɬ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɚɤɬɢɜɧɨɦ ɭɱɚɫɬɢɢ ɜ ɜɨɞɧɨɣ ɦɢɝɪɚɰɢɢ, 
ɩɪɟɠɞɟ ɜɫɟɝɨ – ɡɚ ɫɱɟɬ ɜɵɧɨɫɚ ɩɨ ɥɨɳɢɧɚɦ. ȼ ɧɢɡɨɜɶɹɯ ɞɥɢɧɧɵɯ ɛɚɥɨɤ, ɢɦɟɸɳɢɯ ɫɜɹɡɶ ɫ ɦɟɪɝɟɥɶɧɵɦɢ ɫɤɥɨɧɚɦɢ, 
ɩɨɜɵɲɟɧɨ ɫɨɞɟɪɠɚɧɢɟ Ca. ɋɨɞɟɪɠɚɧɢɟ ɨɛɦɟɧɧɨɝɨ Ca ɜ ɩɨɣɦɟɧɧɵɯ ɩɨɱɜɚɯ ɦɟɧɶɲɟ ɧɚ ɜɯɨɞɟ ɜ ɚɝɪɨɥɚɧɞɲɚɮɬ, ɛɨɥɶɲɟ 
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– ɧɚ ɜɵɯɨɞɟ. ɋɨɞɟɪɠɚɧɢɟ ɨɛɦɟɧɧɨɝɨ K ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧɨ ɧɚ ɞɟɥɸɜɢɚɥɶɧɵɯ ɲɥɟɣɮɚɯ ɢ ɤɨɧɭɫɚɯ, ɧɚɥɨɠɟɧɧɵɯ ɧɚ 
ɩɨɣɦɵ, ɜ ɬɚɥɶɜɟɝɚɯ ɤɨɪɨɬɤɢɯ ɜɪɟɡɚɧɧɵɯ ɜ ɬɟɪɪɚɫɵ ɥɨɠɛɢɧ, ɜ ɡɚɛɨɥɨɱɟɧɧɵɯ ɬɵɥɨɜɵɯ ɲɜɚɯ ɩɨɣɦ ɢ ɬɟɪɪɚɫ. 

ɉɨɱɜɵ ɭɡɤɢɯ ɦɟɠɞɭɪɟɱɢɣ ɦɟɠɞɭ ɩɪɢɬɨɤɚɦɢ Ɂɚɹɱɶɟɣ ɪɟɡɤɨ ɨɬɥɢɱɚɸɬɫɹ ɧɚ ɞɜɭɯ ɛɨɪɬɚɯ ɞɨɥɢɧɵ. ɇɚ 
ɥɟɜɨɛɟɪɟɠɶɟ ɩɨɱɜɵ ɛɨɥɟɟ ɥɟɝɤɢɟ ɩɨ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɭɩɟɫɱɚɧɨɝɨ ɱɟɯɥɚ; 
ɨɧɢ ɨɛɟɞɧɟɧɵ ɷɥɟɦɟɧɬɚɦɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ. ɇɚ ɩɥɨɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɫ ɩɨɱɜɚɦɢ ɧɚ ɞɜɭɱɥɟɧɧɵɯ ɫɭɩɟɫɱɚɧɨ-
ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɯ ɨɬɥɨɠɟɧɢɹɯ ɩɨ ɦɟɪɟ ɨɫɥɚɛɥɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɡɚɪɚɫɬɚɧɢɹ ɫɨɞɟɪɠɚɧɢɟ 
ɨɛɦɟɧɧɨɝɨ Al ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɣ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɥɟɫɧɵɯ ɩɨɱɜ, ɚ Ca ɢ Mg – ɭɛɵɜɚɟɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɤɨɧɬɪɚɫɬ ɝɟɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ ɩɪɢɜɨɞɨɪɚɡɞɟɥɶɧɵɯ ɭɪɨɱɢɳ ɢ ɤɨɪɟɧɧɵɯ ɫɤɥɨɧɨɜ ɥɟɜɨɛɟɪɟɠɶɹ ɨɱɟɧɶ ɜɟɥɢɤ, 
ɱɬɨ ɞɟɥɚɟɬ ɧɟɨɩɪɚɜɞɚɧɧɵɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɟɞɢɧɵɯ ɩɨɥɟɜɵɯ ɭɱɚɫɬɤɨɜ ɨɬ ɜɨɞɨɪɚɡɞɟɥɚ ɞɨ ɬɟɪɪɚɫɵ. ȼ ɤɪɚɟɜɵɯ ɱɚɫɬɹɯ 
ɦɟɠɞɭɪɟɱɢɣ ɩɪɚɜɨɛɟɪɟɠɶɹ ɩɨɱɜɵ ɛɨɥɟɟ ɬɹɠɟɥɵɟ ɢ ɛɨɝɚɬɵɟ, ɧɨ ɩɪɢɦɵɤɚɸɳɢɟ ɫɤɥɨɧɵ ɛɨɥɟɟ ɤɪɭɬɵɟ, ɚ ɩɨɱɜɵ ɱɚɳɟ 
ɫɦɵɬɵ ɞɨ ɦɟɪɝɟɥɟɣ. ɉɨɫɥɟɞɧɟɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɞɚɟɬ ɫɧɢɠɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɧɚ ɫɤɥɨɧɚɯ ɜ 2 ɪɚɡɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɦɟɠɞɭɪɟɱɧɵɦɢ ɭɪɨɱɢɳɚɦɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɚɤ ɧɚ ɩɪɚɜɨɛɟɪɟɠɶɟ, ɬɚɤ ɢ ɧɚ ɥɟɜɨɛɟɪɟɠɶɟ ɟɫɬɶ ɨɫɧɨɜɚɧɢɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ 
ɝɪɚɧɢɰ ɩɨɥɟɜɵɯ ɭɱɚɫɬɤɨɜ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɡɚ ɫɱɟɬ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ, ɤɚɤ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɬɟɪɶ ɭɪɨɠɚɣɧɨɫɬɢ, ɬɚɤ ɢ 
ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɦɵɜɚ ɩɨɱɜ.  

Ɉɩɪɨɛɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɜ ɩɟɪɢɨɞ ɜɟɫɟɧɧɟɝɨ ɫɧɟɝɨɬɚɹɧɢɹ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɪɚɫɩɚɯɚɧɧɵɟ ɜɨɞɨɫɛɨɪɵ ɛɚɥɨɤ 
ɞɚɸɬ ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ Ca ɢ ɦɢɧɟɪɚɥɶɧɨɝɨ Ɋ ɜ ɜɨɞɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɪɚɫɩɚɯɚɧɧɵɦɢ. ȼ ɚɤɤɭɦɭɥɹɬɢɜɧɵɯ ɩɨɡɢɰɢɹɯ 
ɧɚ ɬɟɪɪɚɫɚɯ ɜɨ ɜɪɟɦɟɧɧɵɯ ɜɨɞɨɟɦɚɯ ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ ɪɚɡɥɢɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɚɯɚɧɧɨɫɬɢ ɢ ɤɭɥɶɬɭɪɵ. ɋɬɨɤ ɫ 
ɩɨɥɟɣ ɩɨɞ ɦɧɨɝɨɥɟɬɧɢɦɢ ɬɪɚɜɚɦɢ ɢɦɟɟɬ ɩɨɧɢɠɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɢɬɪɚɬɨɜ ɢ ɦɢɧɟɪɚɥɶɧɨɝɨ Ɋ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɪɚɫɩɚɯɚɧɧɵɦɢ ɩɨɥɹɦɢ. Ɉɞɧɚɤɨ ɜɟɫɟɧɧɢɣ ɫɬɨɤ Ʉ ɫ ɪɚɫɩɚɯɚɧɧɵɯ ɩɨɥɟɣ ɫɥɚɛɟɟ, ɱɟɦ ɫ ɩɨɥɟɣ ɩɨɞ ɫɬɟɪɧɟɣ ɢ ɬɪɚɜɚɦɢ. 

ȼɨɞɨɫɛɨɪɵ ɩɪɢɬɨɤɨɜ Ɂɚɹɱɶɟɣ ɫ ɥɟɫɢɫɬɨɫɬɶɸ 40-70% ɜɟɫɧɨɣ ɞɚɸɬ ɦɢɧɢɦɚɥɶɧɵɣ ɫɬɨɤ ɦɢɧɟɪɚɥɶɧɨɝɨ Ɋ, ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɪɚɫɩɚɯɚɧɧɵɯ ɜɨɞɨɫɛɨɪɨɜ. Ɉɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ ɜ ɩɪɢɬɨɤɚɯ ɫ ɪɚɫɩɚɯɚɧɧɨɫɬɶɸ ɜɨɞɨɫɛɨɪɚ ɛɨɥɟɟ 40% ɜɟɫɧɨɣ 
ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɪɟɤɚɯ ɫ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɥɟɫɧɵɦ ɛɚɫɫɟɣɧɨɦ. ɉɪɢ ɪɨɫɬɟ ɥɟɫɢɫɬɨɫɬɢ ɜɵɲɟ 20 % 
ɧɚɛɥɸɞɚɟɬɫɹ ɫɤɚɱɨɤ ɫɨɞɟɪɠɚɧɢɣ ɨɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ. Ɉɫɟɧɶɸ ɢ ɥɟɬɨɦ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ ɦɟɧɶɲɟ, ɱɟɦ ɜɟɫɧɨɣ. 
ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɫɩɚɯɚɧɧɨɫɬɢ (78%) ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɟɫɟɧɧɢɦ ɢ ɨɫɟɧɧɟ-ɥɟɬɧɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ 
ɦɢɧɢɦɚɥɶɧɚɹ; ɫɨɞɟɪɠɚɧɢɟ ɬɚɤɠɟ ɦɢɧɢɦɚɥɶɧɨɟ ɜɨ ɜɫɟ ɫɟɡɨɧɵ. ȼɨ ɜɫɟɯ ɨɩɪɨɛɨɜɚɧɧɵɯ ɜɨɞɨɬɨɤɚɯ ɫɨɞɟɪɠɚɧɢɟ 
ɨɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ ɜɟɫɧɨɣ ɭɛɵɜɚɥɨ ɨɬ ɡɚɥɟɫɟɧɧɵɯ ɜɟɪɯɨɜɶɟɜ ɤ ɨɛɟɡɥɟɫɟɧɧɵɦ ɧɢɡɨɜɶɹɦ. ɋɨɞɟɪɠɚɧɢɟ ɧɢɬɪɚɬɨɜ ɢ 
ɨɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ ɨɛɵɱɧɨ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ. ɇɢɬɪɚɬɵ ɢ ɦɢɧɟɪɚɥɶɧɵɣ Ɋ ɫɜɹɡɚɧɵ, ɧɚɨɛɨɪɨɬ, ɩɨɥɨɠɢɬɟɥɶɧɨɣ 
ɤɨɪɪɟɥɹɰɢɟɣ, ɱɬɨ ɞɨɤɚɡɵɜɚɟɬ ɢɯ ɨɛɳɢɣ ɢɫɬɨɱɧɢɤ – ɦɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ. Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ, ɪɚɡɝɪɭɠɚɸɳɢɟɫɹ ɢɡ-
ɩɨɞ ɢɡ-ɩɨɞ ɪɚɫɩɚɯɚɧɧɨɣ ɬɟɪɪɚɫɵ ɧɚ ɩɨɣɦɭ, ɜɵɞɟɥɹɸɬɫɹ ɜɵɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɢɬɪɚɬɨɜ ɢ ɦɢɧɟɪɚɥɶɧɨɝɨ Ɋ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟ ɝɨɞɵ ɢ ɫɟɡɨɧɵ. ȼ ɜɟɫɟɧɧɢɣ ɢ ɨɫɟɧɧɢɣ ɩɚɜɨɞɤɢ ɪɨɫɬ ɥɟɫɢɫɬɨɫɬɢ ɛɚɫɫɟɣɧɚ ɛɨɥɟɟ 30 % ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɩɨɧɢɠɟɧɢɸ ɜɵɧɨɫɚ ɧɢɬɪɚɬɨɜ; ɜ ɡɢɦɧɸɸ ɢ ɥɟɬɧɸɸ ɦɟɠɟɧɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɨɬɫɭɬɫɬɜɭɟɬ. 

ȼɤɥɚɞ ɩɪɨɩɨɪɰɢɢ ɭɝɨɞɢɣ ɜ ɛɚɫɫɟɣɧɟ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɬɨɤɚ ɨɤɚɡɚɥɫɹ ɛɨɥɟɟ ɡɧɚɱɢɦɵɦ, 
ɱɟɦ ɜɤɥɚɞ ɪɟɥɶɟɮɚ. ɇɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɟ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɤɨɪɪɟɥɹɰɢɢ ɋɩɢɪɦɟɧɚ ɫ ɞɨɥɟɣ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ 
ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɯɥɨɪɢɞɨɜ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ – ɞɥɹ ɝɢɞɪɨɤɚɪɛɨɧɚɬɨɜ, Ca, Mg, ɦɢɧɟɪɚɥɢɡɚɰɢɢ, ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɢ 
ɫɟɡɨɧɵ - ɞɥɹ ɫɭɥɶɮɚɬɨɜ, ɨɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ. ȼ ɡɚɥɟɫёɧɧɵɯ ɛɚɫɫɟɣɧɚɯ ɪɨɫɬ ɞɨɥɢ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ ɜ ɜɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɨɫɬɭ ɜɵɧɨɫɚ ɨɪɝɚɧɢɱɟɫɤɨɝɨ Ɋ, ɜ ɨɛɟɡɥɟɫɟɧɧɵɯ – ɭɦɟɧɶɲɟɧɢɸ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɦɟɠɝɨɞɨɜɨɣ ɢ ɦɟɠɫɟɡɨɧɧɨɣ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɫɨɞɟɪɠɚɧɢɣ ɢɨɧɨɜ, ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɚɯɚɧɧɵɟ ɛɚɫɫɟɣɧɵ (57-78%) ɢɦɟɸɬ ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɭɸ ɢ ɩɪɢ ɷɬɨɦ ɜɵɫɨɤɭɸ ɦɢɧɟɪɚɥɢɡɚɰɢɸ. ɇɚɢɛɨɥɶɲɢɟ 
ɤɨɥɟɛɚɧɢɹ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɛɚɫɫɟɣɧɨɜ ɫ ɧɚɢɜɵɫɲɟɣ ɥɟɫɢɫɬɨɫɬɶɸ (65-75%). Ɋɨɫɬ ɥɟɫɢɫɬɨɫɬɢ ɢ 
ɫɧɢɠɟɧɢɟ ɪɚɫɩɚɯɚɧɧɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɨɫɬɭ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ Ca, Mg, ɝɢɞɪɨɤɚɪɛɨɧɚɬɨɜ ɡɚ ɫɱɟɬ ɪɚɡɥɢɱɢɹ ɱɟɬɤɨ 
ɜɵɪɚɠɟɧɧɵɯ ɩɟɪɢɨɞɨɜ ɩɨɫɬɭɩɥɟɧɢɹ ɜɨɞɵ ɢɡ ɬɚɸɳɟɝɨ ɫɧɟɝɚ ɩɨ ɟɳɟ ɡɚɦɟɪɡɲɟɣ ɩɨɱɜɟ (ɫ ɩɨɧɢɠɟɧɧɵɦɢ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ) ɢ ɢɡ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. ȼ ɧɚɢɛɨɥɟɟ ɪɚɫɩɚɯɚɧɧɵɯ ɛɚɫɫɟɣɧɚɯ ɜɟɫɟɧɧɟɟ ɫɧɟɝɨɬɚɹɧɢɟ ɜɨɜɥɟɤɚɟɬ ɜ ɫɬɨɤ 
ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɪɚɫɩɚɯɢɜɚɟɦɨɣ ɩɨɱɜɵ ɫ ɜɨɜɥɟɱɟɧɢɟɦ ɦɚɬɟɪɢɚɥɚ ɦɟɪɝɟɥɟɣ, ɩɨɷɬɨɦɭ ɜɟɫɟɧɧɢɣ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɬɨɤ 
ɦɚɥɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɥɟɬɧɟɝɨ, ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ ɡɚ ɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɩɢɬɚɧɢɹ ɢ ɩɨɷɬɨɦɭ ɜɫɟɝɞɚ ɨɛɨɝɚɳɟɧɧɨɝɨ Ca ɢ Mg. 
ɉɪɢ ɪɨɫɬɟ ɥɟɫɢɫɬɨɫɬɢ ɛɨɥɟɟ 40% ɫɧɢɠɚɟɬɫɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ K ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɪɚɫɩɚɯɚɧɧɵɦɢ ɛɚɫɫɟɣɧɚɦɢ. Ɋɨɫɬ ɞɨɥɢ ɥɭɝɨɜɵɯ ɭɝɨɞɢɣ ɜɵɡɵɜɚɟɬ ɪɨɫɬ ɢɡɦɟɧɱɢɜɨɫɬɢ ɤɨɧɰɟɧɬɪɚɰɢɣ ɯɥɨɪɢɞɨɜ ɢ 
ɦɢɧɟɪɚɥɶɧɨɝɨ P, ɧɨ ɫɧɢɠɟɧɢɟ ɢɡɦɟɧɱɢɜɨɫɬɢ ɤɨɧɰɟɧɬɪɚɰɢɣ ɝɢɞɪɨɤɚɪɛɨɧɚɬɨɜ ɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɨɱɟɜɢɞɧɨ, ɱɬɨ ɜɨɡɜɪɚɳɟɧɢɟ ɤ ɮɨɧɨɜɨɦɭ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɦɭ ɪɟɠɢɦɭ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɥɟɫɢɫɬɨɫɬɢ; 
ɡɚɦɟɧɚ ɩɚɯɨɬɧɵɯ ɭɝɨɞɢɣ ɧɚ ɥɭɝɨɜɵɟ ɧɟ ɞɚɟɬ ɷɬɨɝɨ ɷɮɮɟɤɬɚ. ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɜɨɞɨɬɨɤɨɜ ɪɚɫɩɚɯɚɧɧɵɯ 
ɛɚɫɫɟɣɧɨɜ ɫɬɚɧɨɜɢɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɢɥɢ ɞɚɠɟ ɢɫɱɟɡɧɨɜɟɧɢɟ ɩɟɪɢɨɞɨɜ ɫ ɧɢɡɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɢɨɧɨɜ. 

Ɇɭɥɶɬɢɪɟɝɪɟɫɫɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɝɢɞɪɨɤɚɪɛɨɧɚɬɨɜ ɜ ɥɟɬɧɢɣ ɫɟɡɨɧ ɧɚ 96% 
ɨɩɢɫɵɜɚɟɬɫɹ ɞɨɥɟɣ ɛɟɡɥɟɫɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɢ ɞɨɥɟɣ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ ɩɪɢ ɧɟɡɧɚɱɢɦɨɦ ɜɤɥɚɞɟ ɞɨɥɟɣ ɥɭɝɨɜɵɯ ɢ 
ɫɟɥɢɬɟɛɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. ɋɨɜɨɤɭɩɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɚɧɞɲɚɮɬɧɨɝɨ ɩɨɤɪɨɜɚ ɢ ɪɟɥɶɟɮɚ ɱɭɬɶ ɯɭɠɟ (ɧɚ 91%) 
ɨɩɢɫɵɜɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɫɭɥɶɮɚɬɨɜ (ɞɨɫɬɨɜɟɪɟɧ ɜɤɥɚɞ ɞɨɥɢ ɛɟɡɥɟɫɧɵɯ ɬɟɪɪɢɬɨɪɢɣ), ɧɚ 89% - Ca (ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 
ɞɨɥɟɣ ɩɚɲɧɢ, ɥɭɝɨɜ ɢ ɩɥɨɳɚɞɢ ɛɚɫɫɟɣɧɚ), Mg (ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɥɟɫɢɫɬɨɫɬɢ ɢ ɞɨɥɢ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ, ɨɬ ɩɥɨɳɚɞɢ 
ɛɚɫɫɟɣɧɚ), ɨɪɝɚɧɢɱɟɫɤɨɝɨ P (ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɪɚɫɩɚɯɚɧɧɨɫɬɢ, ɡɚɥɭɠɟɧɧɨɫɬɢ ɢ ɞɨɥɢ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ). ɋɨɞɟɪɠɚɧɢɟ 
ɧɢɬɪɚɬɨɜ ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɚɛɨ (39% ɜɚɪɶɢɪɨɜɚɧɢɹ) ɩɪɢ ɞɨɫɬɨɜɟɪɧɨɦ ɜɤɥɚɞɟ ɞɨɥɢ ɛɟɡɥɟɫɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. 

ȼ ɱɢɫɥɨ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɦɵɜɚɸɬɫɹ ɫ ɪɚɫɩɚɯɚɧɧɵɯ ɫɤɥɨɧɨɜ ɢ ɜɨɜɥɟɤɚɸɬɫɹ ɜ ɚɧɬɪɨɩɨɝɟɧɧɵɟ 
ɩɨɬɨɤɢ, ɧɟɠɟɥɚɬɟɥɶɧɵɟ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɮɨɧɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɣɦ ɢ ɜɨɞɨɬɨɤɨɜ, ɜɯɨɞɹɬ Li, Ba, Cr, V, Ni, Co, Cu, Zn, 
Be, Ga, Sc, Y, Yb, B. ɋ ɜɧɟɫɟɧɢɟɦ ɭɞɨɛɪɟɧɢɣ ɫɜɹɡɚɧɨ ɨɛɨɝɚɳɟɧɢɟ ɩɚɯɨɬɧɵɯ ɩɨɱɜ Ba, Cr, V, Ni, Cu, Zn, B (ɏɨɪɨɲɟɜ, 
2015). ȼɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ, ɦɨɠɧɨ ɥɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɫɬɭɩɥɟɧɢɟ ɢɡɛɵɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɜɨɞɨɬɨɤɢ ɢ 
ɧɚ ɩɨɣɦɵ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɨɫɟɞɫɬɜ ɭɝɨɞɢɣ ɜ ɤɚɬɟɧɚɯ. Ⱦɥɹ ɷɬɨɝɨ ɢɡɭɱɚɥɚɫɶ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɢɥɢ 
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ɫɨɯɪɚɧɟɧɢɹ ɥɟɫɨɤɭɫɬɚɪɧɢɤɨɜɵɯ ɛɭɮɟɪɧɵɯ ɩɨɥɨɫ ɜ ɞɢɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɪɚɫɩɚɯɚɧɧɵɯ ɞɟɥɸɜɢɚɥɶɧɵɯ ɲɥɟɣɮɨɜ, 
ɧɚɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɚɫɵ ɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɚɫɩɚɯɢɜɚɟɦɵɯ ɫɤɥɨɧɨɜ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɟɥɶ ɫɩɨɫɨɛɧɚ ɚɤɬɢɜɧɨ ɜɨɜɥɟɤɚɬɶ ɜ 
ɛɢɨɤɪɭɝɨɜɨɪɨɬ Ba, Sr, Mn, B, ɩɪɢɱɟɦ ɭɫɢɥɢɜɚɟɬɫɹ ɩɨɝɥɨɳɟɧɢɟ ɯɜɨɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɟɬɤɚɦɢ. ȼ ɛɢɨɩɨɝɥɨɳɟɧɢɢ ɟɥɶɸ 
Cu, Cr, Zn, Pb, Mo, V, Sn, ɹɫɧɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɮɨɧɨɜɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɚɝɪɨɥɚɧɞɲɚɮɬɚɦɢ ɧɟɬ. ɉɪɢɧɰɢɩɢɚɥɶɧɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɚɤɪɨɩɟɬɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫ ɮɨɧɨɦ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. Ⱦɥɹ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɚɝɪɨɥɚɧɞɲɚɮɬɟ ɛɨɥɟɟ 
ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɱɚɫɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɜɟɬɤɚɯ, ɱɟɦ ɜ ɯɜɨɟ. Ɋɚɧɟɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɟɫɥɢ ɢɫɬɨɱɧɢɤɨɦ ɜɟɳɟɫɬɜɚ 
ɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɰɨɤɨɥɶɧɵɟ ɬɟɪɪɚɫɵ, ɬɨ ɧɚ ɩɨɣɦɟɧɧɵɯ ɲɥɟɣɮɚɯ ɫɨ ɫɥɚɛɨ ɤɢɫɥɨɣ ɫɪɟɞɨɣ ɤɪɭɩɧɨɬɪɚɜɧɵɟ ɥɭɝɚ ɢɡ 
ɬɚɜɨɥɝɢ ɜɹɡɨɥɢɫɬɧɨɣ ɦɨɝɭɬ ɚɤɬɢɜɧɨ ɡɚɞɟɪɠɢɜɚɬɶ ɜ ɛɢɨɤɪɭɝɨɜɨɪɨɬɟ Cu, Zn, Ni, Mn, ɚ ɩɪɢ ɛɥɢɡɤɨɦ ɫɨɫɟɞɫɬɜɟ ɫ ɤɪɭɬɵɦɢ 
ɦɟɪɝɟɥɶɧɵɦɢ ɫɤɥɨɧɚɦɢ ɢ ɫɥɚɛɨɳɟɥɨɱɧɨɣ ɫɪɟɞɟ ɜ ɩɨɱɜɚɯ – B, Li, V, Cr (ɏɨɪɨɲɟɜ, 2015). 

Ⱦɥɹ ɪɟɲɟɧɢɢ ɜɨɩɪɨɫɚ ɨ ɧɚɩɪɚɜɥɟɧɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɢ ɩɪɢɨɪɢɬɟɬɧɨɦ ɜɵɛɨɪɟ ɭɪɨɱɢɳ 
ɞɥɹ ɡɚɳɢɬɧɨɝɨ ɢɥɢ ɳɚɞɹɳɟɝɨ ɪɟɠɢɦɚ ɭɱɢɬɵɜɚɥɢɫɶ ɞɜɟ ɝɪɭɩɩɵ ɪɚɡɧɨɦɚɫɲɬɚɛɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: 1) ɫɬɟɩɟɧɶ ɛɥɢɡɨɫɬɢ 
ɦɚɥɨɝɨ ɛɚɫɫɟɣɧɚ ɤ ɬɚɤɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ ɥɟɫɧɵɯ ɢ ɛɟɡɥɟɫɧɵɯ ɭɝɨɞɢɣ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɯɢɦɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɫɬɨɤɚ ɢ ɢɯ ɢɡɦɟɧɱɢɜɨɫɬɶ ɜɨ ɜɪɟɦɟɧɢ, ɛɥɢɡɤɢɟ ɤ ɮɨɧɨɜɵɦ; 2) ɫɨɨɬɧɨɲɟɧɢɟ ɫɟɤɬɨɪɨɜ ɤɚɠɞɨɝɨ ɛɚɫɫɟɣɧɚ ɫ 
ɪɚɡɧɵɦ ɫɬɪɨɟɧɢɟɦ ɤɚɬɟɧ. ɇɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɫɱɢɬɚɥɢɫɶ ɤɚɬɟɧɵ ɩɪɢ ɛɥɢɡɤɨɦ ɫɨɫɟɞɫɬɜɟ ɤɪɭɬɨɝɨ 
ɪɚɫɩɚɯɚɧɧɨɝɨ ɫɤɥɨɧɚ ɫ ɩɨɣɦɨɣ ɩɪɢ ɧɚɥɢɱɢɢ ɤɨɪɨɬɤɨɝɨ ɞɟɥɸɜɢɚɥɶɧɨɝɨ ɲɥɟɣɮɚ, ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɸɳɟɝɨ ɬɟɪɪɚɫɭ. 
ɉɪɢ ɥɟɫɢɫɬɨɫɬɢ ɛɚɫɫɟɣɧɚ ɧɢɠɟ 40% ɢɦɟɧɧɨ ɡɚ ɫɱɟɬ ɬɚɤɢɯ ɤɚɬɟɧ ɧɟɨɛɯɨɞɢɦɨ ɧɚɪɚɳɢɜɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɤɚɪɤɚɫ ɩɭɬɟɦ 
ɫɦɟɧɵ ɬɟɯɧɨɥɨɝɢɣ ɪɚɫɩɚɲɤɢ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ ɢɥɢ ɜɵɜɨɞɚ ɢɯ ɢɡ ɪɚɫɩɚɲɤɢ, ɫɨɡɞɚɧɢɹ ɛɭɮɟɪɧɵɯ ɩɨɥɨɫ ɧɚ ɞɟɥɸɜɢɚɥɶɧɨɦ 
ɲɥɟɣɮɟ ɜ ɟɝɨ ɞɢɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɢɥɢ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ. ɉɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɫɨɫɟɞɫɬɜɟ ɪɚɫɩɚɯɢɜɚɟɦɵɯ ɤɪɭɬɵɯ 
ɫɤɥɨɧɨɜ ɫ ɩɨɣɦɨɣ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɟɥɨɜɵɟ ɥɟɫɨɩɨɫɚɞɤɢ ɜ ɧɢɠɧɟɣ ɩɨɥɨɜɢɧɟ ɫɤɥɨɧɚ, ȼ ɫɟɤɬɨɪɚɯ, 
ɝɞɟ ɤɚɬɟɧɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɟɟ ɲɢɪɨɤɢɦ ɞɟɥɸɜɢɚɥɶɧɵɦ ɲɥɟɣɮɨɦ, ɧɟ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɸɳɢɦ ɬɟɪɪɚɫɭ, ɪɨɫɬ 
ɥɟɫɢɫɬɨɫɬɢ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɡɚ ɫɱɟɬ ɥɨɳɢɧ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɨɞɢɬɶ ɢɡ ɪɚɫɩɚɲɤɢ; ɩɥɨɫɤɨɫɬɧɨɣ ɫɦɵɜ ɫɨ 
ɫɤɥɨɧɨɜ ɧɟ ɞɨɯɨɞɢɬ ɞɨ ɩɨɣɦ, ɜɟɳɟɫɬɜɨ ɜ ɨɫɧɨɜɧɨɦ ɨɫɚɠɞɚɟɬɫɹ ɧɚ ɞɟɥɸɜɢɚɥɶɧɵɯ ɲɥɟɣɮɚɯ, ɧɨ ɦɨɠɟɬ ɢɦɟɬɶ ɜɵɯɨɞ ɧɚ 
ɩɨɣɦɵ ɱɟɪɟɡ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ. ɉɪɢ ɜɵɫɨɤɨɣ ɞɨɥɟ ɤɚɬɟɧ ɫ ɤɨɪɨɬɤɢɦɢ ɤɪɭɬɵɦɢ ɫɤɥɨɧɚɦɢ, ɲɢɪɨɤɢɦɢ ɞɟɥɸɜɢɚɥɶɧɵɦɢ 
ɲɥɟɣɮɚɦɢ ɢ ɬɟɪɪɚɫɚɦɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɡɦɟɧɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨɥɟɜɵɯ ɭɱɚɫɬɤɨɜ: ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɢɯ 
ɨɪɢɟɧɬɚɰɢɢ ɜɞɨɥɶ ɲɥɟɣɮɨɜ ɢ ɬɟɪɪɚɫ ɩɚɪɚɥɥɟɥɶɧɨ ɩɨɣɦɚɦ ɢ ɛɪɨɜɤɚɦ ɫɤɥɨɧɨɜ ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ ɪɚɫɩɚɲɤɢ 
ɷɪɨɞɢɪɨɜɚɧɧɵɯ ɫɤɥɨɧɨɜ; ɩɪɢ ɷɬɨɦ ɟɫɬɶ ɪɟɡɟɪɜ ɩɨɜɬɨɪɧɨɣ ɪɚɫɩɚɲɤɢ ɡɚɛɪɨɲɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɲɥɟɣɮɨɜ ɢ ɬɟɪɪɚɫ. ɗɬɢɦ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɨɞɧɨɪɨɞɧɨɫɬɢ ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜɧɭɬɪɢ ɭɱɚɫɬɤɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɪɚɡɧɵɯ 
ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɫɟɜɨɨɛɨɪɨɬɨɜ ɜ ɤɪɚɟɜɨɣ ɱɚɫɬɢ ɜɨɞɨɪɚɡɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɜ ɞɧɢɳɟ ɞɨɥɢɧɵ. ɑɟɦ ɛɨɥɶɲɟ ɩɥɨɳɚɞɶ 
ɩɪɢɯɨɞɢɬɫɹ ɜ ɛɚɫɫɟɣɧɟ ɧɚ ɤɚɬɟɧɵ ɫɨ ɫɤɥɨɧɚɦɢ ɛɨɥɟɟ 5-7°, ɬɟɦ ɛɨɥɶɲɟ ɩɪɢɨɪɢɬɟɬ ɩɨɜɵɲɟɧɢɹ ɥɟɫɢɫɬɨɫɬɢ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɪɚɦɢ ɩɨ ɢɡɦɟɧɟɧɢɸ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɥɟɜɵɯ ɭɱɚɫɬɤɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɦɟɪɚɦɢ. 
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PROVINCIAL FEATURES OF INTERMOUNTAIN TROUGH AND VALLEY LANDSCAPES OF THE 
RUSSIAN ALTAI FOR PAST AND CURRENT CLIMATE CHANGES INDICATION 

 
Inner Asia consists of some large mountain systems separated and bounded by vast plains located at different 

altitude. The northern part of Inner Asia includes spacious mountain range, i.e. mountains in the south of Siberia, in northern 

China, Mongolia and north-eastern Kazakhstan. The Russian Altai is the territory of natural contrasts. It is practically the 
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