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Ɍɚɛɥɢɰɚ 3 

Ʉɢɧɟɬɢɱɟɫɤɚɹ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɦɢɫɫɢɢ ɢɨɧɨɜ Mn2+ ɢɡ ɲɥɚɤɚ ɜ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ( pH=4,8) 

ɉɨɤɚɡɚɬɟɥɶ ȼɪɟɦɹ, ɫɭɬɤɢ 

 2 4 6 9 10 12 15 24 30 

  Ɇɚɪɝɚɧɟɰ, Mn2+ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ, 
ɦɝ/ɞɦ3 

0,06 0,15 0,20 0,28 0,47 0,82 0,82 0,82 0,82 

Ln C -2,81 -1,9 -1,61 -1,27 -0,76 -0,20 -0,20 -0,20 -0,20 

Ʉɢɧɟɬɢɱɟɫɤɨɟ ɭɪɚɜ-
ɧɟɧɢɟ 

 LnC= -2,81+0,2t 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ  ɷɦɢɫɫɢɹ  ɢɨɧɨɜ Fe3+ ɢ 

Mn2+ ɜ ɦɨɞɟɥɶɧɨɦ ɪɚɫɬɜɨɪɟ ɫ pH=4,8 ɩɨɞɱɢɧɹɟɬɫɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ, ɩɪɢ-

ɱɟɦ  ɫɤɨɪɨɫɬɶ ɷɦɢɫɫɢɢ Mn2+ ɜɵɲɟ ɫɤɨɪɨɫɬɢ ɷɦɢɫɫɢɢ Fe3+.  

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɢɨɧɨɜ Fe3+ ɢ Mn2+ ɢɡ ɦɟɬɚɥɥɭɪɝɢɱɟ-
ɫɤɨɝɨ ɲɥɚɤɚ ɜ ɪɚɡɥɢɱɧɵɟ ɜɨɞɧɵɟ ɫɪɟɞɵ ɩɨɡɜɨɥɢɥɨ ɜɵɹɜɢɬɶ ɤɢɧɟɬɢɱɟɫɤɢɟ   ɡɚɜɢɫɢɦɨɫɬɢ, ɧɟɨɛɯɨɞɢ-

ɦɵɟ ɞɥɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ  ɢ ɩɪɨɝɧɨɡɚ ɜɨɡɞɟɣɫɬɜɢɹ  ɲɥɚɤɨɨɬɜɚɥɨɜ  ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ  ɧɚ ɨɛɴɟɤɬɵ ɝɢɞɪɨɫɮɟɪɵ. 
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Ɋɚɧɟɟ ɜ ɪɚɛɨɬɚɯ [1,2] ɚɜɬɨɪɚɦɢ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɫɯɟɦɵ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɥɹ ɦɚɧɢɩɭɥɹɬɨ-
ɪɨɜ ɫ ɝɢɛɤɢɦɢ ɧɢɬɹɦɢ. ɉɨɡɞɧɟɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɦɚɧɢɩɭɥɹɬɨɪɚ ɫ ɝɢɛɤɢɦɢ ɫɜɨɛɨɞɧɵɦɢ ɧɢɬɹɦɢ. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɪɟɲɟɧɢɣ ɤɨɨɪɞɢɧɚɬɧɨ-ɩɨɡɢɰɢɨɧɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɧɟɨɛɯɨ-
ɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɬɨɱɧɨɫɬɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɯɟɦɟ. 

ɇɚ ɬɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɧɢɩɭɥɹɬɨɪɚ ɜɥɢɹɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨ-
ɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

ɚ)  ɮɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɦɢɧɢ-

ɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɝɥɨɜɨɝɨ ɲɚɝɚ ɲɤɢɜɚ ɢ ɞɢɚɦɟɬɪ ɲɤɢɜɚ; 
ɛ)  ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɧɢɩɭɥɹɬɨɪɚ: ɩɨɝɪɟɲɧɨɫɬɶ ɞɢɚ-

ɦɟɬɪɚ ɲɤɢɜɚ, ɛɢɟɧɢɟ ɪɚɛɨɱɟɣ ɩɨɝɪɟɲɧɨɫɬɢ ɲɤɢɜɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɛɢɟɧɢɟ ɜɚɥɚ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɩɨɝɪɟɲɧɨɫɬɶ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɲɤɢɜɨɜ; 

ɜ)  ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɬɨɱɧɨɫɬɶɸ ɧɚɫɬɪɨɣɤɢ ɦɚɧɢɩɭɥɹɬɨɪɚ; 
ɝ)  ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ ɫɯɟɦɵ: ɨɬɤɥɨɧɟɧɢɟ ɦɚɧɢɩɭɥɢɪɭɟɦɨɣ ɬɨɱɤɢ 

ɨɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɨɱɤɢ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɦɚɬɵɜɚɧɢɹ ɧɢɬɟɣ ɧɚ ɲɤɢɜɵ; 

ɞ)  ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɟɮɨɪɦɚɰɢɟɣ ɧɢɬɟɣ: ɪɚɫɬɹɠɟɧɢɟ ɧɢɬɟɣ, ɩɪɨɝɢɛ ɧɢɬɟɣ ɩɨɞ ɞɟɣ-

ɫɬɜɢɟɦ ɫɢɥ ɬɹɠɟɫɬɢ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɜɨ ɦɧɨɝɨɦ ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶ ɨɬɤɥɨɧɟɧɢɹ ɞɥɢɧɵ ɧɢɬɟɣ ɨɬ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ. 

Ɉɩɪɟɞɟɥɢɦ ɫɨɫɬɚɜɥɹɸɳɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɞɥɢɧɵ ɨɬɞɟɥɶɧɨɣ ɧɢɬɢ. 

ɇɚɢɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜ ɩɨɝɪɟɲɧɨɫɬɢ ɜɧɨɫɹɬ ɮɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛ-

ɧɨɫɬɶ. Ⱦɚɧɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
min ,  ɦɦ;

2
Ɋɋ

d
        (1) 
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d – ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɲɤɢɜɚ, ɦɦ; 

Įmin – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɲɤɢɜɚ, ɪɚɞ. 

ɉɨɝɪɟɲɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɟɬɨɱɧɨɫɬɶɸ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɧɢɩɭɥɹɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸ-

ɳɟɣ ɮɨɪɦɭɥɟ: 
2 2

2 2( ) ,  ɦɦ;
2 2

d ɚ
ɢ ɛ ɦ

               
   

    (2) 

ɝɞɟ ǻd – ɩɨɝɪɟɲɧɨɫɬɶ ɞɢɚɦɟɬɪɚ ɲɤɢɜɚ, ɦɦ; 

Į – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɲɤɢɜɚ, ɪɚɞ; 

ǻɛ – ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɤɢɜɚ, ɦɦ; 

ǻɦ – ɛɢɟɧɢɟ ɜɚɥɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɦɦ; 

ǻɚ – ɩɨɝɪɟɲɧɨɫɬɶ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ, ɦɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɝɢɛɚ ɧɢɬɟɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɬɹɠɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 2

2 ,  ɦɦ;
2 4

ɩɪ

a da d
S

  
        (3) 

ɝɞɟ a – ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɦɦ; 

S – ɩɪɨɝɢɛ, ɦɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɜɫɥɟɞɫɬɜɢɟ ɪɚɫɬɹɠɟɧɢɹ ɧɢɬɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,  ɦɦ;
2

ɪɚɫɬ

P a d

EF

  
       (4) 

ɝɞɟ P – ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɢɥɚ, ɇ; 

ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, ɉɚ; 
F – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɬɢ, ɦ. 

Ɋɚɫɱɟɬɵ ɡɧɚɱɟɧɢɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1. 

Ɍɚɛɥɢɰɚ 1 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɧɚɬɭɪɧɨɝɨ ɦɚɤɟɬɚ 

ɋɨɫɬɚɜɥɹɸɳɢɟ 
ɩɨɝɪɟɲɧɨɫɬɢ 

Ɉɛɨɡɧɚ-
ɱɟɧɢɟ 

ʋ ɮɨɪ-
ɦɭɥɵ 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ȼɟɥɢɱɢɧɚ 

ɩɨɝɪɟɲɧɨɫɬɢ, 

ɦɦ 

Ⱦɨɥɹ ɫɨɫɬɚɜ-
ɥɹɸɳɟɣ ɩɨɝɪɟɲ-

ɧɨɫɬɢ % 

ɉɨɝɪɟɲɧɨɫɬɢ, 

ɨɩɪɟɞɟɥɹɸɳɢɟ 
ɪɚɡɪɟɲɚɸɳɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ 
Ɋɋ  1 

48 ɦɦ;d   

min
100

   
0,7536 93,06 

ɉɨɝɪɟɲɧɨɫɬɶ, 
ɫɜɹɡɚɧɧɚɹ ɫ ɧɟ-
ɬɨɱɧɨɫɬɶɸ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ ɦɚɧɢ-

ɩɭɥɹɬɨɪɚ 

( )ɢ   2 

2 ;    

0,22;ɚ   

0,01;ɛ 
0,062;d   

0,01ɦ   

0,0502 6,19 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɜɫɥɟɞɫɬɜɢɟ ɩɪɨ-
ɝɢɛɚ ɧɢɬɟɣ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɫɢɥ 
ɬɹɠɟɫɬɢ 

ɩɪ  3 
93 ɦɦ;a   

1 ɦɦS   
0,005 0,62 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɜɫɥɟɞɫɬɜɢɟ ɪɚɫ-
ɬɹɠɟɧɢɹ ɧɢɬɟɣ 

ɪɚɫɬ  4 

10 ɇ;P 
615,69 10  ɉɚ;E  

;
4

ɧd
F


  

0,2 ɦɦɧd   

0,001 0,12 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɜɤɥɚɞ 

ɜ ɩɨɝɪɟɲɧɨɫɬɢ ɜɧɨɫɹɬ ɮɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. ɉɪɢ ɜɵɫɨɤɢɯ ɬɪɟɛɨɜɚɧɢ-

ɹɯ ɤ ɬɨɱɧɨɫɬɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɫɭɳɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɭɞɭɬ ɬɚɤɠɟ ɨɤɚɡɵɜɚɬɶ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɝɨ-
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ɬɨɜɥɟɧɢɹ ɦɚɧɢɩɭɥɹɬɨɪɚ. ɉɪɨɱɢɟ ɜɢɞɵ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɟ ɡɧɚɱɢɬɟɥɶɧɵ ɢ ɦɨɝɭɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟ ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶɫɹ, ɤɚɤ ɡɧɚɱɢɦɵɟ ɮɚɤɬɨɪɵ. 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɂɌ) ɹɜɥɹɟɬɫɹ ɫɟɝɨɞɧɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ 

ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ ɢ ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨ-
ɫɬɢ. ɋɬɪɟɦɥɟɧɢɟ ɤɨɦɩɚɧɢɣ ɫɨɯɪɚɧɢɬɶ ɞɨɫɬɨɣɧɨɟ ɦɟɫɬɨ ɧɚ ɪɵɧɤɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɢɯ ɠɟɥɚɧɢɟ ɚɜɬɨɦɚ-
ɬɢɡɢɪɨɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɚɬɢɬɶ ɞɪɚɝɨɰɟɧɧɨɟ ɜɪɟɦɹ ɧɟ ɧɚ ɪɟɲɟɧɢɟ ɪɭɬɢɧɧɵɯ 
ɜɨɩɪɨɫɨɜ, ɚ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɧɨɜɵɯ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɩɥɚɧɨɜ.  

Ƚɨɜɨɪɹ ɨ ɩɪɨɟɤɬɚɯ ɜɧɟɞɪɟɧɢɹ ɂɌ ɧɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɥɸɛɵɟ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɟɚɥɢɡɭɸɬɫɹ ɜ 
ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɂɌ-ɩɪɨɟɤɬɨɜ ɹɜɥɹɸɬɫɹ: 
• ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɟɤɬɵ; 

• ɩɪɨɟɤɬɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɪɚɡɜɢɬɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ;  
• ɩɪɨɟɤɬɵ ɜɧɟɞɪɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ[1]; 

ɇɚɢɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɜɵɛɨɪɟ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

ɂɌ-ɩɪɨɟɤɬɵ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɛɢɡɧɟɫɟ ɭɠɟ ɞɚɜɧɨ ɧɟ ɹɜɥɹɸɬɫɹ ɱɟɦ-ɬɨ ɧɟɨɛɵɱɧɵɦ. ɋɟɣɱɚɫ ɜɧɟ-
ɞɪɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (ɂɋ) ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɨɛɵɱɧɵɣ ɩɪɨɟɤɬ, ɤɨɬɨ-
ɪɵɣ ɧɢɱɟɦ ɧɟ ɨɬɥɢɱɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ,  ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɪɟɚɥɢɡɚɰɢɢ ɩɥɚɧɚ ɦɟɪɨɩɪɢɹɬɢɣ, ɢɥɢ 

ɡɚɤɭɩɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɧɟɞɪɟɧɢɟ ɂɋ, ɬɚɤ ɠɟ, ɤɚɤ ɢ ɥɸɛɨɣ ɞɪɭɝɨɣ ɩɪɨɟɤɬ, ɧɟɨɛɯɨɞɢɦɨ ɤɨɦɩɥɟɤɫɧɨ 
ɨɰɟɧɢɬɶ ɧɟ ɬɨɥɶɤɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɬɪɚɬ, ɧɨ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɷɮɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɛɭ-
ɞɭɬ ɩɨɥɭɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ. 

Ɍɚɤɨɝɨ ɪɨɞɚ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɂɌ-ɞɢɪɟɤɬɨɪɚɦ ɤɨɦɩɥɟɤɫɧɨ ɨɰɟɧɢɜɚɬɶ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɩɪɟɞɥɨɠɟɧɵ ɧɚ ɪɵɧɤɟ ɂɋ, ɜɵɫɬɪɚɢɜɚɬɶ ɩɪɨɡɪɚɱɧɭɸ ɫɜɹɡɶ ɦɟɠɞɭ ɢɧɜɟɫɬɢɰɢɹɦɢ ɜ ɂɌ ɢ ɫɬɪɚɬɟɝɢɟɣ 

ɤɨɦɩɚɧɢɢ, ɩɨɦɨɝɚɟɬ ɭɩɪɨɫɬɢɬɶ ɩɟɪɟɝɨɜɨɪɵ ɫ ɮɢɧɚɧɫɨɜɵɦɢ ɫɥɭɠɛɚɦɢ, ɱɬɨ ɜ ɢɬɨɝɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭ-
ɱɢɬɶ ɧɚɢɛɨɥɶɲɢɣ ɞɨɯɨɞ ɧɚ ɂɌ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɢɯ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ.  

ɉɪɢ ɜɵɛɨɪɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɩɪɨɛɥɟɦɵ, ɩɟɪɟɱɢɫɥɢɦ ɨɫɧɨɜɧɵɟ:  
1. ɇɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɧɚ ɪɵɧɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯ-

ɧɨɥɨɝɢɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, ɫɬɨɢɦɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɚɜɤɢ. 

2. ɍɱɟɬ ɷɤɫɩɟɪɬɧɵɯ ɦɧɟɧɢɣ ɩɪɢ ɨɰɟɧɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɜɵ-

ɛɨɪɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ. 
3. ɇɚɥɢɱɢɟ ɧɟɫɤɨɥɶɤɢɯ ɤɪɢɬɟɪɢɟɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɪɟɲɟɧɢɟ ɨ ɜɵɛɨɪɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, 

ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɩɪɨɰɟɞɭɪɭ ɨɬɛɨɪɚ ɢ ɪɚɧɠɢɪɨɜɚɧɢɹ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ. 


