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ɨɩɪɟɞɟɥɟɧɵ ɮɚɡɨɜɵɟ ɫɨɫɬɚɜɵ ɫɢɧɬɟɡɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ: ɜɨɥɶɮɪɚɦ W, ɤɚɪɛɢɞɵ ɜɨɥɶɮɪɚɦɚ W2C ɢ 
WC1-ɯ ɢ ɝɪɚɮɢɬ gC. Ɍɚɤɠɟ ɪɚɫɫɱɢɬɚɧɵ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɫɨɫɬɚɜɵ ɩɪɨɞɭɤɬɨɜ ɫɢɧɬɟɡɚ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ 
ɜɨ ɜɫɟɯ ɨɩɵɬɚɯ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɚɹ ɮɚɡɚ ɤɚɪɛɢɞɚ ɜɨɥɶɮɪɚɦɚ WC1-x 
(ɛɨɥɟɟ 96%). ɋ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ Ⱦɟɛɚɹ-ɒɟɪɟɪɚ ɨɩɪɟɞɟɥɟɧɵ ɈɄɊ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɨɩɵɬɨɜ, ɤɨɬɨɪɵɟ 
ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 38-64 ɧɦ. ɉɪɢ ɷɬɨɦ ɫɨɝɥɚɫɧɨ ɝɢɫɬɨɝɪɚɦɦɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɢɰ ɩɨ ɪɚɡɦɟɪɚɦ 
ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɣ ɦɚɤɫɢɦɭɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɢɚɩɚɡɨɧ ɨɬ 10 ɞɨ 20 ɧɦ. Ɍɚɤ ɤɚɤ ɜ ɫɟɪɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɚɡɦɟɪ ɈɄɊ ɩɪɟɜɵɲɚɟɬ ɪɚɡɦɟɪɵ ɱɚɫɬɢɰ, ɮɨɪɦɢɪɭɸɳɢɯ ɦɚɤɫɢɦɭɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɬɨ 
ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɪɚɜɟɧ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɟɧ ɈɄɊ. 
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ȼɜɟɞɟɧɢɟ 
 

ɋɬɪɟɦɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚɧɨɩɨɪɨɲɤɨɜ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɢɡɛɟɠɧɵɣ ɤɨɧɬɚɤɬ 
ɱɟɥɨɜɟɤɚ ɢ ɧɚɧɨɱɚɫɬɢɰ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ ɩɨɩɚɞɚɧɢɟ ɧɚɧɨɨɛɴɟɤɬɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ȼ 
ɝ. Ɍɨɦɫɤɟ ɫɭɦɦɚɪɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚɧɨɩɨɪɨɲɤɨɜ ɞɨɫɬɢɝɚɟɬ 2 ɬ. ɜ ɝɨɞ, ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ 
ɫɨɫɬɚɜɥɹɸɬ ɧɚɧɨɩɨɪɨɲɤɢ ɦɟɬɚɥɥɨɜ [1]. ɉɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɵɦ ɫɬɚɧɨɜɢɬɫɹ ɜɨɩɪɨɫ ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɨɤɫɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɧɚɧɨɱɚɫɬɢɰ. 

ȼ ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɨɤɫɢɱɧɨɫɬɢ ɝɢɞɪɨɛɢɨɧɬɨɜ ɨɛɹɡɚɬɟɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɫɬɚɞɢɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɭɫɩɟɧɡɢɣ ɧɚɧɨɱɚɫɬɢɰ. ɉɪɢ ɷɬɨɦ ɭɫɥɨɜɢɹ ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɢ ɧɚɧɨɱɚɫɬɢɰ ɨɤɚɡɵɜɚɸɬ 
ɜɥɢɹɧɢɟ ɧɚ ɢɯ ɬɨɤɫɢɱɧɨɫɬɶ. ɋɨɝɥɚɫɧɨ ɬɟɨɪɢɢ ȾɅȼɈ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɠɢɞɤɭɸ ɫɪɟɞɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɧɚɧɨɱɚɫɬɢɰ ɨɛɪɚɡɭɟɬɫɹ ɞɜɨɣɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɥɨɣ [2], ɢ ɥɸɛɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɢɫɬɟɦɭ ɛɭɞɟɬ 
ɫɤɚɡɵɜɚɬɶɫɹ ɧɚ ɢɯ ɷɥɟɤɬɪɨɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜɚɯ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɨɡɦɨɠɧɨ, ɢ ɧɚ ɬɨɤɫɢɱɧɨɫɬɢ.  

Ɋɚɡɧɨɨɛɪɚɡɢɟ ɩɨɫɬɨɹɧɧɨ ɫɢɧɬɟɡɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɡɜɢɬɢɟ ɧɨɜɵɯ ɫɩɨɫɨɛɨɜ ɢɯ ɩɨɥɭɱɟɧɢɹ, 
ɦɚɥɵɣ ɪɚɡɦɟɪ ɩɨɥɭɱɚɟɦɵɯ ɧɚɧɨɱɚɫɬɢɰ, ɜɵɫɨɤɚɹ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɷɧɟɪɝɢɹ – ɜɫɟ ɷɬɨ ɡɚɬɪɭɞɧɹɟɬ 
ɩɪɟɞɫɤɚɡɚɧɢɟ ɢɡɦɟɧɟɧɢɹ ɫɜɨɣɫɬɜ ɧɚɧɨɱɚɫɬɢɰ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɢɯ ɫɪɟɞɵ ɢ 
ɫɩɨɫɨɛɚ ɨɛɪɚɛɨɬɤɢ ɷɬɨɣ ɫɪɟɞɵ. ɉɨɷɬɨɦɭ ɧɚɤɨɩɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɜɨɣɫɬɜɚɯ ɩɨɞɨɛɧɵɯ ɞɢɫɩɟɪɫɧɵɯ 
ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ, ɬɨɤɫɢɤɨɥɨɝɢɢ, ɷɤɨɥɨɝɢɢ ɢ ɦɟɞɢɰɢɧɵ. 
ɂɫɬɢɧɧɵɣ ɡɚɪɹɞ ɧɚɧɨɱɚɫɬɢɰ ɜ ɬɟɫɬɨɜɨɣ ɫɪɟɞɟ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ 
ɫɭɫɩɟɧɡɢɣ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ [3]. ɉɨɷɬɨɦɭ ɰɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ 
ɭɫɥɨɜɢɣ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɜɨɞɧɵɯ ɫɭɫɩɟɧɡɢɣ ɧɚ ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢɰ. 
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ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ 

 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɧɚɧɨɩɨɪɨɲɤɢ ɰɢɧɤɚ (Zn), ɧɢɤɟɥɹ (Ni) ɢ 

ɚɥɸɦɢɧɢɹ (Al), ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɡɪɵɜɚ (ɈɈɈ «ɉɟɪɟɞɨɜɵɟ ɩɨɪɨɲɤɨɜɵɟ 
ɬɟɯɧɨɥɨɝɢɢ», ɝ. Ɍɨɦɫɤ). ɋɭɫɩɟɧɡɢɢ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 100 ɦɝ/ɥ ɝɨɬɨɜɢɥɢ ɧɚ ɨɫɧɨɜɟ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ (OECD 203 medium, ISO 6341), ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥ. [4]. pH ɪɚɫɬɜɨɪɚ ɜɵɪɚɜɧɢɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɨɝɨ ɬɢɬɪɨɜɚɧɢɹ 0,95 
%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ H2SO4. ɇɚɧɨɩɨɪɨɲɤɢ ɞɨɛɚɜɥɹɥɢ ɤ ɝɨɬɨɜɨɦɭ ɪɚɫɬɜɨɪɭ OECD 203 medium, ɩɨɫɥɟ 
ɱɟɝɨ ɩɪɨɜɨɞɢɥɢ ɨɛɪɚɛɨɬɤɭ ɭɥɶɬɪɚɡɜɭɤɨɦ (ɍɁ) ɜ ɬɟɱɟɧɢɟ 2 ɦɢɧɭɬ ɩɪɢ ɦɨɳɧɨɫɬɢ 30 ɦɤȼɬ/ɫɦ2. 
ɗɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ (ȗ-ɩɨɬɟɧɰɢɚɥ) ɧɚɧɨɱɚɫɬɢɰ ɨɩɪɟɞɟɥɹɥɢ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɣ ɦɢɧɭɬɵ 
ɩɨɫɥɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɜɡɛɚɥɬɵɜɚɧɢɹ ɫɭɫɩɟɧɡɢɣ ɫ ɢ ɛɟɡ ɍɁ-ɨɛɪɚɛɨɬɤɢ. ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢ ɫ 
ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚɬɨɪɚ ɱɚɫɬɢɰ ZetaPALS (Brookhaven Instruments, ɋɒȺ), ɜ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɤɨɬɨɪɨɝɨ 
ɥɟɠɢɬ ɮɚɡɨɜɵɣ ɚɧɚɥɢɡ ɪɚɫɫɟɹɧɧɨɝɨ ɫɜɟɬɚ (Phase Analysis Light Scattering). 

ɉɪɢɛɨɪ ɨɫɧɚɳɟɧ ɫɬɚɧɞɚɪɬɧɵɦ ɤɪɚɫɧɵɦ ɞɢɨɞɧɵɦ ɥɚɡɟɪɨɦ ɦɨɳɧɨɫɬɶɸ 35 ɦȼ ɫ ɞɥɢɧɨɣ ɜɨɥɧɵ 
660 ɧɦ. ɋɭɫɩɟɧɡɢɸ ɫ ɩɨɦɨɳɶɸ ɩɢɩɟɬɨɱɧɨɝɨ ɞɨɡɚɬɨɪɚ ɩɟɪɟɥɢɜɚɥɢ ɜ ɩɥɚɫɬɢɤɨɜɭɸ ɤɸɜɟɬɭ ɨɛɴɟɦɨɦ 
1,25 ɦɥ. Ʉɚɠɞɨɟ ɢɡɦɟɪɟɧɢɟ ɩɪɨɜɨɞɢɥɢ 5 ɪɚɡ. Ɉɞɧɨ ɢɡɦɟɪɟɧɢɟ ɞɥɢɥɨɫɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 30 ɫɟɤɭɧɞ. 

  
どíß¿óîí. でÜïöíç ïöíÖÑíëöÖÜÇÜ óï¡ÜïïöçñÖÖÜÇÜ ëíïöçÜëí äÜçñëêÖÜïöÖ▲ê çÜÑ OECD 203 

medium [4] 
Ɋɟɚɤɬɢɜ: ɮɨɪɦɭɥɚ, ɧɚɡɜɚɧɢɟ ɋɨɞɟɪɠɚɧɢɟ ɜ ɪɚɫɬɜɨɪɟ, ɦɝ/ɥ 

CaCl22H2O, ɤɚɥɶɰɢɣ ɯɥɨɪɢɫɬɵɣ 
ɞɜɭɜɨɞɧɵɣ 

29,38 

MgSO47H2O, ɦɚɝɧɢɣ ɫɟɪɧɨɤɢɫɥɵɣ, 
ɫɟɦɢɜɨɞɧɵɣ 

12,33 

NaHCO3, ɤɚɪɛɨɧɚɬ ɧɚɬɪɢɹ 
ɨɞɧɨɡɚɦɟɳɟɧɧɵɣ 

6,48 

KCl, ɤɚɥɢɣ ɯɥɨɪɢɫɬɵɣ 0,58 
 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 
 

ɇɚ ɪɢɫ. ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ -ɩɨɬɟɧɰɢɚɥɚ ɜ ɫɭɫɩɟɧɡɢɹɯ ɞɨ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɍɁ. 
ɋɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɪɚɛɨɬɤɚ ɫɭɫɩɟɧɡɢɢ ɭɥɶɬɪɚɡɜɭɤɨɦ ɨɤɚɡɵɜɚɥɚ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɡɧɚɱɟɧɢɟ -ɩɨɬɟɧɰɢɚɥɚ. ȼ ɫɭɫɩɟɧɡɢɹɯ ɧɚɧɨɱɚɫɬɢɰ Zn ɢ Ni ɢɡɦɟɧɹɟɬɫɹ ɡɧɚɤ ɡɚɪɹɞɚ ɱɚɫɬɢɰ ɫ 
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɵɣ: ɨɬ -10 ɦȼ ɞɨ 15 ɦȼ ɢ ɨɬ -18 ɦȼ ɞɨ 11 ɦȼ ɞɥɹ Zn ɢ Ni 
ɫɨɨɬɜɟɬɫɜɟɧɧɨ. ȼ ɫɭɫɩɟɧɡɢɹɯ ɧɚ ɨɫɧɨɜɟ ɧɚɧɨɱɚɫɬɢɰ Al ɡɧɚɱɟɧɢɟ -ɩɨɬɟɧɰɢɚɥɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 6 ɦȼ ɞɨ 
27 ɦȼ. 
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ɂɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ -ɩɨɬɟɧɰɢɚɥɚ ɧɚɧɨɱɚɫɬɢɰ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ 
ɨɬɧɨɲɟɧɢɢ ɧɚɧɨɱɚɫɬɢɰ Zn ɢ Ni ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɍɁ-ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɱɚɫɬɢɰ 
ɫɩɨɫɨɛɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ. ȼ ɪɚɛɨɬɟ [5] ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɧɚɧɨɱɚɫɬɢɰ ɰɢɧɤɚ ɜ ɪɚɫɬɜɨɪɚɯ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɥɟɣ ɧɚɬɪɢɹ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɧɨɜɨɣ ɮɚɡɵ, 
ɧɟɨɬɞɟɥɹɟɦɨɣ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɜ ɪɚɫɬɜɨɪɚɯ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɷɥɟɤɬɪɨɥɢɬɨɜ ɫɜɨɣɫɬɜɚ 
ɦɟɬɚɥɥɫɨɞɟɪɠɚɳɢɯ ɧɚɧɨɱɚɫɬɢɰ ɞɟɝɪɚɞɢɪɭɸɬ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɚɜɚ ɧɚɧɨɱɚɫɬɢɰ.  

ɇɚ ɧɚɧɨɱɚɫɬɢɰɚɯ ɚɥɸɦɢɧɢɹ ɬɟɧɞɟɧɰɢɹ ɞɪɭɝɚɹ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɨɣ ɯɢɦɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɞɚɧɧɨɝɨ ɧɚɧɨɩɨɪɨɲɤɚ, ɩɚɫɫɢɜɢɪɨɜɚɧɧɨɝɨ ɬɨɧɤɢɦ ɫɥɨɟɦ Al2O3, ɩɪɟɩɹɬɫɬɜɭɸɳɟɝɨ 
ɨɤɢɫɥɟɧɢɸ ɦɟɬɚɥɥɚ, ɱɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɥɢɬɟɪɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ [6]. Ɍɚɤ ɢɥɢ ɢɧɚɱɟ, ɨɱɟɜɢɞɧɨ, ɱɬɨ 
ɩɨɫɥɟ ɍɁ-ɨɛɪɚɛɨɬɤɢ ɫɭɫɩɟɧɡɢɢ ɧɚɧɨɱɚɫɬɢɰ ɚɥɸɦɢɧɢɹ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɡɚɪɹɞ ɧɚɧɨɱɚɫɬɢɰ ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɪɨɧɢɤɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɬɤɚɧɢ ɢ 
ɨɪɝɚɧɵ ɠɢɜɨɝɨ ɨɪɝɚɧɢɡɦɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɷɩɢɬɟɥɢɚɥɶɧɭɸ ɬɤɚɧɶ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ 
ɨɩɚɫɧɨɫɬɢ ɜɨɡɧɢɤɚɟɬ ɜ ɫɥɭɱɚɟ ɤɨɧɬɚɤɬɚ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɩɨɫɤɨɥɶɤɭ 
ɷɩɢɬɟɥɢɣ ɢɦɟɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɡɚɪɹɞ, ɢ ɛɨɥɶɲɟɣ ɩɪɨɧɢɰɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɟ ɩɪɢɬɹɠɟɧɢɟ. ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɡɚɪɹɞ ɩɨɛɭɠɞɚɟɬ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɟ ɨɫɚɠɞɟɧɢɟ 
ɧɚɧɨɱɚɫɬɢɰ ɧɚ ɫɬɟɧɤɢ ɥɟɝɤɢɯ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɫ ɜɨɡɞɭɯɨɦ [7], ɜɥɢɹɟɬ ɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ 
ɱɟɪɟɡ ɝɟɦɚɬɨɷɧɰɟɮɚɥɢɱɟɫɤɢɣ ɛɚɪɶɟɪ [8], ɚ ɬɚɤɠɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɞɪɭɝɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɱɚɫɬɢɰɵ 
(ɪɚɡɦɟɪ, ɮɨɪɦɚ, ɫɨɫɬɚɜ) ɪɟɝɭɥɢɪɭɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɱɟɪɟɡ ɷɩɢɬɟɥɢɚɥɶɧɵɣ ɢ ɷɧɞɨɬɟɥɢɚɥɶɧɵɣ ɫɥɨɢ 
ɤɥɟɬɨɤ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɧɟɣɬɪɚɥɶɧɵɟ ɱɚɫɬɢɰɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɟɧɶɲɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɫɬɭɩɚɬɶ ɜ 
ɪɟɚɤɰɢɢ ɫ ɛɢɨɨɛɴɟɤɬɚɦɢ ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɧɟ ɫɩɨɫɨɛɧɵ ɜɧɨɫɢɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɹ ɜ 
ɫɢɫɬɟɦɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɡɚɪɹɞɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ 
ɧɚɧɨɱɚɫɬɢɰɵ ɫ ɠɢɜɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ, ɱɬɨ ɦɨɠɟɬ ɢɦɟɬɶ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 
ɷɮɮɟɤɬ. ɏɚɪɚɤɬɟɪ ɜɨɡɞɟɣɫɬɜɢɹ ɤɚɤ ɡɚɪɹɠɟɧɧɵɯ, ɬɚɤ ɢ ɧɟɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɜɵɛɨɪɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɢɞɨɦ ɜɵɛɪɚɧɧɵɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. 
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