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АɇɇɈɌАЦИə 

 Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ – «ɋɧɢɠɟɧɢɟ ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɢ 

ɚɧɨɞɧɵɯ ɛɥɨɤɨɜ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ». Ⱦɢɫɫɟɪɬɚɰɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɨɛɴɟɦɟ 72 ɫɬɪɚɧɢɰ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 8 ɬɚɛɥɢɰ, 19 ɢɥɥɸɫɬɪɚɰɢɢ, 

10 ɮɨɪɦɭɥ, ɚ ɬɚɤɠɟ ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɫɨɫɬɨɹɳɢɣ ɢɡ 53 

ɢɫɬɨɱɧɢɤɨɜ. 

 Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȺɇɈȾ, ɈȻɈɀɀȿɇɇɇɕɃ ȺɇɈȾ, ȺɇɈȾɇȺə 

ɆȺɋɋȺ, ɑɂɋɅɈ ȻɅȿɃɇȺ ɍȾȿɅɖɇȺə ɉɈȼȿɊɏɇɈɋɌɖ ɉɕɅɂ, 

ȺɋɉɂɊȺɐɂɈɇɇȺə ɉɕɅɖ, ɗɅȿɄɌɊɈɅɂɁ. 

 ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɚ ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɥɸɦɢɧɢɹ ɧɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚɯ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɨɜɟɞɟɧɢɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ ɫɧɢɠɟɧɢɹ 

ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɞɨɜ ȺɈ 

«ɊɍɋȺɅ ɋɚɹɧɨɝɨɪɫɤ». Ʉ ɬɚɤɢɦ ɩɪɢɟɦɚɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ: ɭɜɟɥɢɱɟɧɢɟ ɢɧɞɟɤɫɚ 

Ȼɥɟɣɧɚ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ; ɨɩɬɢɦɢɡɚɰɢɹ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɲɢɯɬɵ ɫ 

ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ Ȼɥɟɣɧɚ, ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɟɤɚ, 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɟɠɢɦɵ ɫɦɟɲɟɧɢɹ, ɪɟɠɢɦɵ ɩɪɟɫɫɨɜɚɧɢɹ 

 Ɉɫɧɨɜɧɵɟ ɜɵɜɨɞɵ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. Ȼɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɨɞɨɛɪɚɧ ɪɟɠɢɦ ɪɚɛɨɬɵ 

ɲɚɪɨɜɵɯ ɦɟɥɶɧɢɰ ɩɪɢ ɤɨɬɨɪɨɦ ɢɧɞɟɤɫ Ȼɥɟɣɧɚ ɫɨɪɬɨɜɨɣ ɩɵɥɢ ɧɚ ɮɪɚɤɰɢɢ -

0,2ɦɦ ɩɨɜɵɫɢɥɢ ɨɬ ɢɫɯɨɞɧɨɣ 2802 ɞɨ 3400. 

2. ȼɨ ɜɪɟɦɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɨɩɵɬɧɚɹ ɩɚɪɬɢɹ ɚɧɨɞɨɜ. 

3. Ʉɨɧɬɪɨɥɶɧɵɣ ɨɬɛɨɪ ɫɨɪɬɨɜɨɣ ɩɵɥɢ ɩɨɤɚɡɚɥ ɫɧɢɠɟɧɢɟ ɢɧɞɟɤɫɚ ɞɨ 2800 ɢ 

ɫɨɞɟɪɠɚɧɢɟ ɮɪɚɤɰɢɢ +0,2ɦɦ ɫɬɚɥɨ 12%. 

4. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɚɧɨɞɧɵɯ ɛɥɨɤɨɜ ɫɧɢɠɟɧɨ ɫ 3,26 nPm  

ɞɨ 1,12 nPm; 

5. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɚɧɨɞɚ ɩɪɢ ɷɥɟɤɬɪɨɥɢɡɟ ɚɥɸɦɢɧɢɹ 

ɫɨɫɬɚɜɢɥɨ 416,4ɤɝ/ɬɧ∙Al, ɱɬɨ ɧɢɠɟ ɩɥɚɧɨɜɨɝɨ ɪɚɫɯɨɞɚ ɧɚ 0,42 ɤɝ/ɬɧ∙Al; 
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ɋɈȾȿɊɀАɇИȿ 
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Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɡɟɥɟɧɵɯ» ɚɧɨɞɨɜ ɧɚ ȺɈ «ɊɍɋȺɅ ɋɚɹɧɨɝɨɪɫɤ» .. Error! Bookmark not defined. 

1.1 Ɋɚɡɝɪɭɡɤɚ ɢ ɩɪɢёɦɤɚ ɤɨɤɫɚ ............................... Error! Bookmark not defined. 
1.2 ɋɥɢɜ, ɩɨɞɝɨɬɨɜɤɚ ɢ ɩɨɞɚɱɚ ɩɟɤɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨError! Bookmark not defined. 
1.3 ɋɭɲɤɚ ɢ ɪɚɫɫɟɜ ɤɨɤɫɚ ....................................... Error! Bookmark not defined. 
1.4 Ɋɚɫɫɟɜ ɤɨɤɫɚ ɢ ɜɨɡɜɪɚɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ .......... Error! Bookmark not defined. 
1.5 ɒɚɪɨɜɨɣ ɩɨɦɨɥ ................................................ Error! Bookmark not defined. 
1.6 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɚɧɨɞɧɨɣ ɦɚɫɫɵ ........................ Error! Bookmark not defined. 
1.7 ɉɪɟɫɫɨɜɚɧɢɟ ɚɧɨɞɨɜ ......................................... Error! Bookmark not defined. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜ ɧɚ ȺɈ «ɊɍɋȺɅ ɋɚɹɧɨɝɨɪɫɤ»Error! Bookmark not defined. 

1.1 Ɂɚɝɪɭɡɤɚ «ɡɟɥɟɧɵɯ» ɚɧɨɞɨɜ ɜ ɤɚɦɟɪɵ ɩɟɱɟɣ ɨɛɠɢɝɚError! Bookmark not defined. 
1.2 ɉɟɪɟɦɟɳɟɧɢɟ ɬɨɩɥɢɜɨɫɠɢɝɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹError! Bookmark not defined. 
1.3 ɉɟɪɟɧɨɫ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ........................ Error! Bookmark not defined. 
1.4 ȼɟɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɨɛɠɢɝɚ “ɡɟɥɟɧɵɯ” ɚɧɨɞɨɜError! Bookmark not d
1.5 ɇɚɝɪɟɜ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɨɛɠɢɝɚ ɚɧɨɞɨɜError! Bookmark 
1.8 Ɉɯɥɚɠɞɟɧɢɟ ɚɧɨɞɨɜ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɯɥɚɠɞɟɧɢɹ ɚɧɨɞɨɜ.Error! Bookmark not defi
1.9 ȼɵɝɪɭɡɤɚ ɚɧɨɞɧɵɯ ɛɥɨɤɨɜ ɢɡ ɤɚɦɟɪ ................ Error! Bookmark not defined. 
1.10 Ⱦɨɨɱɢɫɬɤɚ ɢ ɫɨɪɬɢɪɨɜɤɚ ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜError! Bookmark not defined. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɚɧɨɞɨɜ ɧɚ 
ȺɈ «ɊɍɋȺɅ ɋɚɹɧɨɝɨɪɫɤ» ..................................... Error! Bookmark not defined. 

1.1 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɡɚɥɢɜɨɱɧɨɝɨ ɱɭɝɭɧɚ ................ Error! Bookmark not defined. 
1.2 ɉɪɨɰɟɫɫ ɦɨɧɬɚɠɚ ɚɧɨɞɨɜ ................................. Error! Bookmark not defined. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɷɥɟɤɬɪɨɥɢɡɚ ɧɚ ȺɈ «ɊɍɋȺɅ ɋɚɹɧɨɝɨɪɫɤ»Error! Bookmark

1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɧɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ............. Error! Bookmark not defined. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ ...................................... Error! Bookmark not defined. 

1. ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ .................................... Error! Bookmark not defined. 
2. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɵɥɢError! Bookmark not d
3. Ɉɬɛɨɪ ɩɪɨɛ ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜ ....................... Error! Bookmark not defined. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ............................................. Error! Bookmark not defined. 

ȼɵɜɨɞɵ ................................................................... Error! Bookmark not defined. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ................................................ Error! Bookmark not defined. 
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[ɂɡɴɹɬɨ 2 ɫɬɪɚɧɢɰɵ] 

Аɧɨɞы ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɸɦɢɧɢɹ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɚɥɸɦɢɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɚɯ. Ƚɥɢɧɨɡɟɦ 

ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɪɚɫɩɥɚɜɥɟɧɧɨɦ ɤɪɢɨɥɢɬɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɩɪɢ 960ɨɋ [1]. 

Ȼɨɥɶɲɨɣ ɬɨɤ ɩɪɢ ɦɚɥɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɚɧɨɞɵ, 

ɤɨɬɨɪɵɟ ɩɨɝɪɭɠɟɧɵ ɜ ɷɥɟɤɬɪɨɥɢɬ, ɡɚɬɟɦ – ɱɟɪɟɡ ɫɥɨɣ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ 

ɚɥɸɦɢɧɢɹ, ɞɚɥɟɟ – ɱɟɪɟɡ ɤɚɬɨɞ.  

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ ɜɢɞɚ ɚɧɨɞɨɜ – ɨɛɨɠɠɟɧɧɵɟ ɚɧɨɞɵ ɢ 

ɚɧɨɞɵ ɋɨɞɟɪɛɟɪɝɚ [2]. Ɉɛɨɠɠɟɧɧɵɟ ɚɧɨɞɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡ ɫɦɟɫɢ 50-65% 

ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ, 14-17% ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɝɨ ɩɟɤɚ (ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ) ɢ 

15-30% ɪɟɰɢɪɤɭɥɢɪɭɟɦɵɯ ɚɧɨɞɧɵɯ ɨɝɚɪɤɨɜ. ɂɡ ɞɚɧɧɨɣ ɫɦɟɫɢ ɮɨɪɦɢɪɭɸɬɫɹ 

ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɨɛɠɢɝɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɟɱɚɯ ɨɛɠɢɝɚ ɚɧɨɞɨɜ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɨɥɨ 1100°C [3]. Ɍɚɤ ɤɚɤ ɭɝɥɟɪɨɞ, ɢɡ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɚɧɨɞ, 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɜɫɬɭɩɚɸɳɢɦ ɜ ɪɟɚɤɰɢɢ ɜ ɩɪɨɰɟɫɫɟ 

ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɝɥɢɧɨɡɟɦɚ ɢ ɩɨɥɭɱɟɧɢɹ ɚɥɸɦɢɧɢɹ ɢ 

ɪɚɫɯɨɞɭɟɬɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɨɠɠɟɧɧɵɟ ɚɧɨɞɵ 

ɩɪɢɯɨɞɢɬɫɹ ɪɟɝɭɥɹɪɧɨ ɡɚɦɟɧɹɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɱɟɪɟɡ 22-26 ɞɧɟɣ, ɤɨɝɞɚ ɨɧɢ 

ɫɬɚɧɨɜɹɬɫɹ ɜ ɬɪɢ-ɱɟɬɵɪɟ ɪɚɡɚ ɦɟɧɶɲɟ ɩɨ ɪɚɡɦɟɪɭ, ɱɟɦ ɛɵɥɢ ɢɡɧɚɱɚɥɶɧɨ. 

Ɉɫɬɚɸɳɢɟɫɹ ɚɧɨɞɧɵɟ ɨɝɚɪɤɢ ɨɱɢɳɚɸɬɫɹ, ɪɚɡɪɭɲɚɸɬɫɹ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɨɜɵɯ ɚɧɨɞɨɜ [4]. ɗɥɟɤɬɪɨɥɢɡɟɪ ɫ 

ɨɛɨɠɠɟɧɧɵɦɢ ɚɧɨɞɚɦɢ ɜ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

 Ⱥɧɨɞɵ ɋɨɞɟɪɛɟɪɝɚ – ɫɚɦɨɨɛɠɢɝɚɸɳɢɟɫɹ ɚɧɨɞɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, 

ɱɬɨ, ɜ ɩɪɢɧɰɢɩɟ, ɹɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɨɦ. Ȼɪɢɤɟɬɵ ɢɡ ɚɧɨɞɧɨɣ ɦɚɫɫɵ, 

ɫɨɫɬɨɹɳɢɟ ɢɡ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢ ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɝɨ ɩɟɤɚ (ɨɤɨɥɨ 25 %), 

ɩɨɞɚɸɬɫɹ ɫ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɧɨɞɚ. ɉɨ ɦɟɪɟ ɬɨɝɨ, ɤɚɤ ɚɧɨɞ ɪɚɫɯɨɞɭɟɬɫɹ ɭ ɪɚɛɨɱɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɚɧɨɞɧɚɹ ɦɚɫɫɚ ɩɪɨɞɜɢɝɚɟɬɫɹ ɜɧɢɡ ɩɨ ɫɬɚɥɶɧɨɦɭ ɤɨɠɭɯɭ ɢ 

ɫɩɟɤɚɟɬɫɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɝɨɪɹɱɟɣ ɱɚɫɬɢ ɚɧɨɞɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɫɚɦɨɨɛɠɢɝɚ - ɨɬ 950 ɞɨ 980 °C [5]. ɗɥɟɤɬɪɨɥɢɡɟɪ ɫ ɫɚɦɨɨɛɠɢɝɚɸɳɢɦɫɹ ɚɧɨɞɨɦ 

ɜ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 1 - ɗɥɟɤɬɪɨɥɢɡɟɪ ɫ ɨɛɨɠɠɟɧɧɵɦɢ ɚɧɨɞɚɦɢ ɜ ɪɚɡɪɟɡɟ 

 

 

Ɋɢɫɭɧɨɤ 2 - ɗɥɟɤɬɪɨɥɢɡɟɪ ɫ ɫɚɦɨɨɛɠɢɝɚɸɳɢɦɫɹ ɚɧɨɞɨɦ ɜ ɪɚɡɪɟɡɟ 

ɉɪɨɰɟɫɫ ɷɥɟɤɬɪɨɥɢɡɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɥɨɟ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ 

ɦɟɠɞɭ ɚɧɨɞɨɦ ɢ ɪɚɫɩɥɚɜɥɟɧɧɵɦ ɦɟɬɚɥɥɨɦ. Ɉɫɧɨɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

ɷɥɟɤɬɪɨɥɢɬɚ ɹɜɥɹɸɬɫɹ ɤɪɢɨɥɢɬ (Na3AlF6), ɮɬɨɪɢɞ ɚɥɸɦɢɧɢɹ (AlF3). ȼ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɫɨɫɬɚɜ ɷɥɟɤɬɪɨɥɢɬɚ ɛɨɥɟɟ ɫɥɨɠɟɧ. ȼ ɧɟɦ ɜɫɟɝɞɚ 

ɩɪɢɫɭɬɫɬɜɭɟɬ 2–3% ɮɬɨɪɢɞɚ ɤɚɥɶɰɢɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪ ɤɚɤ 
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ɩɪɢɦɟɫɶ ɜ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɚɯ (ɜ ɝɥɢɧɨɡɟɦɟ, ɤɪɢɨɥɢɬɟ, ɮɬɨɪɢɞɟ ɚɥɸɦɢɧɢɹ, 

ɚɧɨɞɚɯ ɢ ɞɪ.). Ʉɪɨɦɟ ɬɨɝɨ, CaF2 ɢɧɨɝɞɚ ɫɩɟɰɢɚɥɶɧɨ ɜɜɨɞɹɬ ɜ ɜɚɧɧɭ ɞɥɹ 

ɩɨɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɥɢɬɚ ɢ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ 

ɚɥɸɦɢɧɢɹ. Ⱦɥɹ ɷɬɢɯ ɠɟ ɰɟɥɟɣ, ɧɚɪɹɞɭ ɫ ɮɬɨɪɢɞɨɦ ɤɚɥɶɰɢɹ, ɩɪɢɦɟɧɹɸɬɫɹ 

ɞɨɛɚɜɤɢ ɮɬɨɪɢɞɚ ɦɚɝɧɢɹ. ɂɨɧɵ ɚɥɸɦɢɧɢɹ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɨ ɦɟɬɚɥɥɚ, 

ɧɚɤɚɩɥɢɜɚɸɳɟɝɨɫɹ ɧɚ ɩɨɞɢɧɟ, ɚ ɢɨɧɵ ɤɢɫɥɨɪɨɞɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɚɧɨɞɨɦ, 

ɩɪɢɜɨɞɹ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ [6]. Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɜɵɪɚɠɚɟɬɫɹ 

ɪɟɚɤɰɢɟɣ: 

                                       ʹAlଶOଷ + ͵C → ͶAl + ͵COଶ                                            (1) 

 ɍɝɥɟɪɨɞɧɵɟ ɚɧɨɞɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɜɭɯ ɡɚɞɚɱ: 

ɨɛɟɫɩɟɱɟɧɢɟ ɩɟɪɟɧɨɫɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɤ ɷɥɟɤɬɪɨɥɢɡɟɪɭ ɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɮɭɧɤɰɢɣ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ ɩɪɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ, ɬ.ɟ. 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɝɥɢɧɨɡɟɦɚ ɜ ɚɥɸɦɢɧɢɣ. Ⱥɧɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɦɟɫɶ 

ɬɜɟɪɞɨɝɨ ɭɝɥɟɪɨɞɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɤɨɤɫɚ) ɢ ɫɜɹɡɭɸɳɟɝɨ (ɩɟɤɚ) [7]. Ʉ ɚɧɨɞɚɦ 

ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

1) ɜɵɫɨɤɚɹ ɫɬɨɣɤɨɫɬɶ ɤ ɨɤɢɫɥɟɧɢɸ, ɩɨɡɜɨɥɹɸɳɚɹ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 

ɢɡɛɵɬɨɱɧɵɣ ɪɚɫɯɨɞ ɚɧɨɞɚ;  

2) ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɦɚɥɨɟ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ;   

3) ɜɵɫɨɤɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɫɬɪɭɤɬɭɪɧɭɸ 

ɰɟɥɨɫɬɧɨɫɬɶ; 

4) ɜɵɫɨɤɚɹ ɱɢɫɬɨɬɚ, ɢɫɤɥɸɱɚɸɳɚɹ ɡɚɝɪɹɡɧɟɧɢɟ ɚɥɸɦɢɧɢɹ ɢ ɭɦɟɧɶɲɚɸɳɚɹ 

ɪɚɫɯɨɞ ɚɧɨɞɚ;  

5) ɜɵɫɨɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɪɦɨɭɞɚɪɭ. 

Ɋɟɚɤɰɢɢ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ, ɜɧɨɫɹɬ ɜɤɥɚɞ ɜ ɪɚɫɯɨɞ ɚɧɨɞɚ. 

Ɋɟɚɤɰɢɢ, ɤɨɬɨɪɵɟ ɧɟ ɫɜɹɡɚɧɵ ɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɚɥɸɦɢɧɢɹ, ɨɩɪɟɞɟɥɹɸɬ 

ɢɡɛɵɬɨɱɧɵɣ ɪɚɫɯɨɞ ɚɧɨɞɚ, ɤɨɬɨɪɵɣ ɧɟ ɜɵɝɨɞɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢ ɢ ɧɚɧɨɫɢɬ ɜɪɟɞ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ [8]. ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɮɚɤɬɨɪɨɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɫɯɨɞ ɚɧɨɞɚ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

ȼɵɞɟɥɹɸɬ 3 ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɚ ɢɡɛɵɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɚɧɨɞɚ: 

1) ɨɤɢɫɥɟɧɢɟ ɭɝɥɟɪɨɞɚ ɚɧɨɞɚ ɜɨɡɞɭɯɨɦ; 
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2) ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɋɈ2; 

3) ɫɟɥɟɤɬɢɜɧɨɟ ɨɤɢɫɥɟɧɢɟ (ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ, ɨɫɵɩɚɧɢɟ).  

ɂɫɯɨɞɹ ɢɡ ɨɫɧɨɜɧɨɣ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɜɚɧɧɵ 

(ɭɪɚɜɧɟɧɢɟ 1), ɦɢɧɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɭɝɥɟɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 0,334 

ɤɝ/ɤɝAl [9]. Ɉɞɧɚɤɨ, ɬɚɤ ɤɚɤ ɄɉȾ ɬɨɤɚ ɜɚɧɧɵ ɜɫɟɝɞɚ ɦɟɧɶɲɟ 100%, 

ɩɪɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɩɪɢ ɷɥɟɤɬɪɨɥɢɡɟ ɜɵɲɟ - ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬ 0,35 ɞɨ 0,41 

ɤɝ/ɤɝAl. 

Ʉɢɫɥɨɪɨɞ, ɜɵɞɟɥɹɟɦɵɣ ɤɚɤ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɪɨɞɭɤɬ ɩɪɢ ɪɚɫɩɚɞɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ (Al2O3), ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɤ ɚɧɨɞɭ. Ɉɞɧɚɤɨ ɨɧ ɧɟɦɟɞɥɟɧɧɨ ɜɫɬɭɩɚɟɬ ɜ 

ɪɟɚɤɰɢɸ ɫ ɭɝɨɥɶɧɵɦɢ ɚɧɨɞɚɦɢ ɢ ɨɛɪɚɡɭɟɬ ɝɚɡɨɨɛɪɚɡɧɵɣ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 

(CO2): 

O2+C↔CO2                                                                                                                (2) 

 

   

Ɋɢɫɭɧɨɤ 3 - ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ 

ɧɚ ɪɚɫɯɨɞ ɚɧɨɞɚ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ 

Ɋɟɚɤɰɢɹ ɤɢɫɥɨɪɨɞɧɨɣ ɝɚɡɢɮɢɤɚɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 300-400°ɋ, ɧɨ ɩɪɢ 400°ɋ ɟɟ ɫɤɨɪɨɫɬɶ ɨɫɬɚɟɬɫɹ ɭɦɟɪɟɧɧɨɣ. ɉɪɢ 

ɬɟɦɩɟɪɚɬɭɪɚɯ 430-530°ɋ ɨɛɵɱɧɵɟ ɚɧɨɞɧɵɟ ɤɨɤɫɵ ɜɨɫɩɥɚɦɟɧɹɸɬɫɹ, ɢ ɫɤɨɪɨɫɬɶ 

ɝɚɡɢɮɢɤɚɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɞɨɫɬɭɩɧɨɝɨ ɤɢɫɥɨɪɨɞɚ [10]. ɂɡ-ɡɚ 

ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ, ɪɟɚɤɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɧɚ ɨɝɨɥɟɧɧɵɯ 
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ɱɚɫɬɹɯ ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜ (ɫɜɟɪɯɭ ɢ ɜɵɲɟ ɤɨɪɤɢ) ɢ ɩɨɞ ɝɚɡɨɫɛɨɪɧɵɦ 

ɤɨɥɨɤɨɥɨɦ ɚɧɨɞɚ ɋɨɞɟɪɛɟɪɝɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɛɨɠɠɟɧɧɵɯ 

ɚɧɨɞɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɰɟɫɫ 

ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɤɰɢɹɦɢ. ɉɨɞ ɝɚɡɨɫɛɨɪɧɵɦ ɤɨɥɨɤɨɥɨɦ ɚɧɨɞɚ 

ɋɨɞɟɪɛɟɪɝɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɬɨɥɶɤɨ ɜɵɫɨɤɚ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɧɨɫ ɦɚɫɫ, ɬ.ɟ. 

ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶɸ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ. 

ɍɝɥɟɪɨɞ ɜɫɬɭɩɚɟɬ ɜ ɪɟɚɤɰɢɸ ɫ CO2 ɢ ɨɛɪɚɡɭɟɬ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɪɟɚɤɰɢɹ 

Ȼɟɥɥɚ-Ȼɭɞɭɚɪɚ): 

                                                        C+CO2↔2CO                                                  (3) 

 ȼ ɷɥɟɤɬɪɨɥɢɡɧɵɯ ɜɚɧɧɚɯ ɝɚɡɢɮɢɤɚɰɢɹ CO2 ɧɚɱɢɧɚɟɬ ɢɝɪɚɬɶ ɪɨɥɶ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ, ɩɪɢɛɥɢɠɟɧɧɨɣ ɤ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɚɧɧɵ. Ɉɞɧɚɤɨ ɜ ɩɪɨɰɟɫɫɟ 

ɷɥɟɤɬɪɨɥɢɡɚ ɪɟɚɤɰɢɹ ɚɧɨɞɚ ɛɥɨɤɢɪɭɟɬ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɨɫɭɳɟɫɬɜɢɬɶɫɹ ɪɟɚɤɰɢɢ Ȼɭɞɭɚɪɚ. ɉɨ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɥɨɬɧɨɫɬɢ 

ɬɨɤɚ, ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɧɹɬɚ ɤɨɦɩɥɟɤɫɚɦɢ C-O, ɮɨɪɦɢɪɭɟɦɵɦɢ ɩɪɢ ɜɵɞɟɥɟɧɢɢ 

ɚɬɨɦɨɜ ɤɢɫɥɨɪɨɞɚ (ɚɧɨɞɧɚɹ ɪɟɚɤɰɢɹ). ɋɜɨɛɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɟɨɛɯɨɞɢɦɨɟ 

ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɚɤɰɢɢ Ȼɭɞɭɚɪɚ, ɨɬɫɭɬɫɬɜɭɟɬ [11]. Ɉɞɧɚɤɨ, CO2, 

ɨɛɪɚɡɭɸɳɢɣɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɚɧɨɞɚ, ɩɪɨɧɢɤɚɟɬ ɱɟɪɟɡ ɩɨɪɵ ɢ ɝɚɡɢɮɢɰɢɪɭɟɬ 

ɞɨɫɬɭɩɧɵɣ ɭɝɥɟɪɨɞ ɜɧɭɬɪɢ ɚɧɨɞɚ. Ɋɟɚɤɰɢɹ ɝɚɡɢɮɢɤɚɰɢɢ ɦɨɠɟɬ ɬɚɤɠɟ 

ɩɪɨɯɨɞɢɬɶ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɧɤɚɯ ɚɧɨɞɚ, ɧɚɞ ɭɪɨɜɧɟɦ ɷɥɟɤɬɪɨɥɢɬɚ. Ɉɞɧɚɤɨ 

ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɡɧɚɱɢɬ, 

ɪɟɚɤɰɢɹ ɛɵɫɬɪɟɟ ɜɫɟɝɨ ɩɪɨɬɟɤɚɟɬ ɨɤɨɥɨ ɷɥɟɤɬɪɨɥɢɬɚ, ɝɞɟ ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɲɟ 

ɜɫɟɝɨ. 

 Ɋɚɡɥɢɱɧɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɹɡɭɸɳɟɝɨ ɩɟɤɚ ɢ ɱɚɫɬɢɰ ɤɨɤɫɚ 

ɩɪɢɜɨɞɢɬ ɤ ɫɟɥɟɤɬɢɜɧɨɣ ɝɚɡɢɮɢɤɚɰɢɢ ɫɜɹɡɭɸɳɟɣ ɮɚɡɵ, ɨɫɥɚɛɥɹɹ ɫɬɪɭɤɬɭɪɧɵɟ 

ɫɜɹɡɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɱɚɫɬɢɰɵ ɧɚɩɨɥɧɢɬɟɥɹ ɥɢɛɨ ɨɬɞɟɥɹɸɬɫɹ, ɥɢɛɨ 

ɜɵɬɚɥɤɢɜɚɸɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ, ɬɟɩɥɨɜɵɯ ɢɥɢ ɦɚɝɧɢɬɧɵɯ 

ɫɢɥ. Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɹɡɭɸɳɟɣ ɮɚɡɵ ɨɛɴɹɫɧɹɟɬɫɹ 

ɦɟɧɟɟ ɭɩɨɪɹɞɨɱɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɩɨɫɤɨɥɶɤɭ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɠɢɝɚ ɚɧɨɞɚ 

ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ, ɱɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɨɛɠɢɝɟ ɧɚɩɨɥɧɢɬɟɥɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɚɹ ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɤɚ, ɱɬɨ 
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ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɢ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ. ɋɭɳɟɫɬɜɭɟɬ 

ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɢɦɟɫɟɣ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ 

ɫɜɹɡɭɸɳɟɟ/ɧɚɩɨɥɧɢɬɟɥɶ ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɫɟɥɟɤɬɢɜɧɨɦɭ ɝɨɪɟɧɢɸ [12].  

Ɍɚɤɨɣ ɦɟɯɚɧɢɡɦ ɩɨɬɟɪɶ ɭɝɥɟɪɨɞɚ ɢɡɜɟɫɬɟɧ ɩɨɞ ɧɚɡɜɚɧɢɟɦ 

«ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ» ɢɥɢ «ɨɬɫɥɚɢɜɚɧɢɟ ɭɝɥɟɪɨɞɚ» ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ 

ɫɜɨɛɨɞɧɵɯ ɱɚɫɬɢɰ, ɤɨɬɨɪɵɟ ɧɟ ɭɱɚɫɬɜɨɜɚɥɢ ɜ ɷɥɟɤɬɪɨɥɢɡɟ ɢ ɜɫɩɥɵɥɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɶ ɷɥɟɤɬɪɨɥɢɬɚ. Ɍɚɤɨɟ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ 

ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɡɚɜɨɞɚ ɡɚ ɫɱɟɬ: 

– ɩɨɜɵɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɧɨɝɨ ɪɚɫɯɨɞɚ 

ɭɝɥɟɪɨɞɚ; 

– ɫɧɢɠɟɧɢɹ ɜɵɯɨɞɚ ɩɨ ɬɨɤɭ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɷɥɟɤɬɪɨɥɢɡɟɪɚ; 

– ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ ɚɧɨɞɧɵɯ ɷɮɮɟɤɬɨɜ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ 

ɩɨɞɚɱɢ ɝɥɢɧɨɡɟɦɚ; 

– ɩɨɜɵɲɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɭɝɨɥɶɧɨɣ ɩɟɧɵ; 

– ɩɨɜɵɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɥɢɬɚ 

ɩɪɢ ɭɞɚɥɟɧɢɢ ɩɟɧɵ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜ ɞɥɹ ɚɥɸɦɢɧɢɟɜɵɯ ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ 

ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɚɧɨɞɚ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɩɭɫɬɨɬ ɢ 

ɩɪɨɛɟɥɨɜ ɦɟɠɞɭ ɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɜɡɜɟɲɟɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ. ɇɚ ɷɬɭ ɮɪɚɤɰɢɸ 

ɩɪɢɯɨɞɢɬɫɹ ɛɨɥɟɟ 90% ɨɛɳɟɣ ɚɝɪɟɝɚɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɢ ɨɧɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɦɟɪɟ ɨɩɪɟɞɟɥɹɟɬ ɧɟɨɛɯɨɞɢɦɨɟ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɤɚ. Ɍɚɤɢɟ 

ɩɵɥɟɩɟɤɨɜɵɟ ɤɨɦɩɨɡɢɰɢɢ ɡɚɩɨɥɧɹɸɬ ɩɭɫɬɨɬɭ ɦɟɠɞɭ ɛɨɥɟɟ ɤɪɭɩɧɵɦɢ 

ɱɚɫɬɢɰɚɦɢ ɢ ɹɜɥɹɸɬɫɹ ɫɜɹɡɭɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ ɦɟɠɞɭ ɷɬɢɦɢ ɱɚɫɬɢɰɚɦɢ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɣ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɤɨɤɫɨɜɨɣ 

ɲɢɯɬɵ ɢ ɩɪɨɰɟɧɬ ɫɜɹɡɭɸɳɟɝɨ ɩɟɤɚ, ɜɚɠɟɧ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɱɟɫɬɜɟɧɧɵɯ 

ɚɧɨɞɨɜ.  

ȼ ɪɚɛɨɬɟ ɲɜɟɣɰɚɪɫɤɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɛɵɥɨ ɢɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɫɜɨɣɫɬɜ 

ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɧɨɞɨɜ ɧɚ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ [20]. ȼ ɪɚɦɤɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɩɪɨɜɟɞɟɧ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ 

ɜɵɩɭɫɤɭ «ɡɟɥɟɧɵɯ» ɚɧɨɞɨɜ ɫ ɛɨɥɟɟ ɬɨɧɤɨɣ ɮɪɚɤɰɢɢ ɩɵɥɢ (ɱɢɫɥɨɦ Ȼɥɟɣɧɚ 
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≈2700). Ⱦɥɹ ɧɚɱɚɥɚ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɵɥɟɜɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ. ɋɢɬɨɜɨɣ ɚɧɚɥɢɡ ɩɵɥɢ ɪɚɡɛɢɜɚɟɬ ɟɟ ɧɚ ɫɥɟɞɭɸɳɢɟ ɮɪɚɤɰɢɢ: 

+0,2ɦɦ; -0,2ɦɦ+0,063ɦɦ ɢ -0,063ɦɦ. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ 

ɬɨɬ ɮɚɤɬ, ɱɬɨ ɨɧ ɧɟ ɨɰɟɧɢɜɚɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɮɪɚɤɰɢɹɦ ɦɟɧɶɲɟ 0,063ɦɦ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɧɨɞɚ. 

ɉɨɷɬɨɦɭ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɬɨɧɢɧɭ ɩɨɦɨɥɚ ɩɵɥɢ, ɛɵɥɨ 

ɜɵɛɪɚɧɨ ɱɢɫɥɨ Ȼɥɟɣɧɚ, ɤɨɬɨɪɨɟ ɨɬɪɚɠɚɟɬ ɭɞɟɥɶɧɭɸ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɟɥɤɢɯ ɱɚɫɬɢɰ. ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɡɧɚɱɟɧɢɟ ɱɢɫɥɚ 

Ȼɥɟɣɧɚ ɬɟɦ ɦɟɧɶɲɟ ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɩɵɥɢ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɨɥɟɟ ɜɵɫɨɤɚɹ 

ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɩɵɥɢ ɨɬ ɡɧɚɱɟɧɢɹ 

ɱɢɫɥɚ Ȼɥɟɣɧɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4ɚ.  

Ɍɚɤɠɟ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɢɫɬɢɧɧɨɣ 

ɩɥɨɬɧɨɫɬɢ ɚɧɨɞɚ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɛɨɥɟɟ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ ɛɭɞɭɬ ɥɭɱɲɟ 

ɡɚɩɨɥɧɹɬɶ ɩɭɫɬɨɬɵ ɜ ɬɟɥɟ ɚɧɨɞɚ, ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɹ ɪɟɚɤɬɢɜɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 

ɚɧɨɞɚ ɜ ɜɨɡɞɭɯɟ ɢ ɟɝɨ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɷɥɟɤɬɪɨɥɢɡɚ ɚɥɸɦɢɧɢɹ. Ƚɪɚɮɢɤ 

ɡɚɜɢɫɢɦɨɫɬɢ ɢɫɬɢɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɚɧɨɞɚ ɨɬ ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 4ɛ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɫɜɵɲɟ 5000 ɧɟ 

ɞɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ. 

ɂɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɧɤɨɫɬɢ ɩɵɥɢ ɫɧɢɠɚɟɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  ɲɚɪɨɜɵɯ ɦɟɥɶɧɢɰ ɜɫɥɟɞɫɬɜɢɟ ɦɟɧɶɲɢɯ ɦɚɫɫ ɛɨɥɟɟ 

ɦɟɥɤɢɯ ɱɚɫɬɢɰ ɩɵɥɢ. 
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                                      Ɋɢɫɭɧɨɤ 4 – ȼɥɢɹɧɢɟ ɱɢɫɥɚ Ȼɥɟɣɧɚ 

ɚ - ɧɚ ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɩɵɥɢ; ɛ - ɧɚ ɢɫɬɢɧɧɭɸ ɩɥɨɬɧɨɫɬɶ ɚɧɨɞɚ 

 

ȼ ɪɚɛɨɬɟ ɛɪɚɡɢɥɶɫɤɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, 

ɨɩɪɟɞɟɥɹɸɳɢɦ ɬɨɧɢɧɭ ɩɨɦɨɥɚ ɩɵɥɢ, ɬɚɤɠɟ ɛɵɥɨ ɜɵɛɪɚɧɨ ɱɢɫɥɨ Ȼɥɟɣɧɚ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɤɨɦɚɧɞɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɢɡɭɱɚɥɚ ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɚɧɨɞɚ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɞɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɫ 4000 ɞɨ 4400. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ 

ɢɡɦɟɧɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ  ɞɥɹ ɲɚɪɨɜɨɣ ɦɟɥɶɧɢɰɵ ɢ ɜɨɡɞɭɲɧɨɝɨ 

ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ [21]. ɒɚɪɨɜɚɹ ɦɟɥɶɧɢɰɚ ɛɵɥɚ ɦɨɞɢɮɢɰɢɪɨɜɚɧɚ ɬɚɤ, ɱɬɨɛɵ  

ɜɵɞɟɪɠɢɜɚɬɶ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴёɦɚ ɲɚɪɨɜ ɡɚ ɫɱёɬ ɩɨɞɜɨɞɚ ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɋɚɛɨɬɚ ɢɫɩɨɥɶɡɨɜɚɜɲɟɝɨɫɹ ɜɨɡɞɭɲɧɨɝɨ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ ɛɵɥɚ 

ɢɡɦɟɧɟɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ  ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɞɚɧɧɨɣ ɝɪɭɩɩɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, 

ɪɚɜɧɨ ɤɚɤ ɢ ɩɪɟɞɵɞɭɳɟɣ, ɭɞɚɥɨɫɶ ɭɫɬɚɧɨɜɢɬɶ ɪɨɫɬ ɢɫɬɢɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɩɪɢ 

ɩɨɜɵɲɟɧɢɢ ɱɢɫɥɚ Ȼɥɟɣɧɚ. Ɍɚɤ ɡɧɚɱɟɧɢɟ ɢɫɬɢɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɚɧɨɞɧɨɣ ɦɚɫɫɵ 

ɩɪɢ ɨɞɢɧɚɤɨɜɨɦ ɫɨɞɟɪɠɚɧɢɢ ɩɟɤɚ ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ 0,9% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɢɫɯɨɞɧɵɦ ɫɨɫɬɚɜɨɦ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɫɬɢɧɧɨɣ ɩɥɨɬɧɨɫɬɢ 

ɚɧɨɞɧɨɣ ɦɚɫɫɵ ɨɬ ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɢ ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɟɤɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.  ȼɞɨɛɚɜɨɤ ɤ ɜɵɲɟɫɤɚɡɚɧɧɨɦɭ ɨɧɢ ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ 

ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɨɧɤɨɫɬɢ ɩɵɥɢ ɧɚ ɤɚɠɞɵɟ 1000 Ȼɥɟɣɧ ɫɥɟɞɭɟɬ ɩɨɜɵɲɚɬɶ 

ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɟɤɚ ɧɚ 1% ɩɪɢ ɫɦɟɲɢɜɚɧɢɢ ɚɧɨɞɧɨɣ ɦɚɫɫɵ. ɗɬɨ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɜɨɡɪɚɫɬɚɟɬ ɭɞɟɥɶɧɚɹ 
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ɩɨɜɟɪɯɧɨɫɬɶ ɩɵɥɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɤɪɵɬɚ ɩɟɤɨɦ ɞɥɹ ɫɬɚɛɢɥɶɧɨɣ 

ɪɚɛɨɬɵ ɚɧɨɞɚ ɜ ɩɪɨɰɟɫɫɟ ɷɥɟɤɬɪɨɥɢɡɚ ɚɥɸɦɢɧɢɹ.        

ȼ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɚɧɨɞɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɭɥɭɱɲɚɬɶ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɧɨɞɚ, ɬɚɤɢɟ ɤɚɤ: ɫɧɢɠɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ, 

ɫɧɢɠɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɩɨɜɵɲɟɧɢɟ ɫɬɨɣɤɨɫɬɢ ɤ ɨɤɢɫɥɟɧɢɸ, 

ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ [22]. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜ 

ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɧɨɞɚ. Ɉɞɢɧ ɢɡ ɩɚɪɚɦɟɬɪɨɜ, ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 

ɫɜɨɣɫɬɜɚ ɚɧɨɞɚ - ɪɚɡɦɟɪ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ, ɤɨɬɨɪɭɸ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ 

ɱɢɫɥɨɦ Ȼɥɟɣɧɚ. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.  

 

 

Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɩɵɥɟɜɨɣ 

ɮɪɚɤɰɢɢ ɜ ɦɟɧɟɟ ɫɬɚɛɢɥɶɧɵɣ ɩɟɪɢɨɞ (ɫ 18/8/2012 ɞɨ 10/2/2012) ɢ ɛɨɥɟɟ 

ɫɬɚɛɢɥɶɧɵɣ ɩɟɪɢɨɞ (15/11/2012 ɞɨ 31/12/2012). ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ 

ɩɪɢɜɨɞɢɬɫɹ ɝɢɫɬɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɩɵɥɟɜɨɣ 

ɮɪɚɤɰɢɢ ɜ ɢɫɫɥɟɞɭɟɦɵɟ ɩɟɪɢɨɞɵ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.  
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ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɛɵɥɨ ɭɦɟɧɶɲɟɧɨ ɫ 1700 ɜ ɦɟɧɟɟ 

ɫɬɚɛɢɥɶɧɵɣ ɩɟɪɢɨɞ ɞɨ 700 ɜ ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɵɣ ɩɟɪɢɨɞ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, 

ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɡɧɚɱɟɧɢɣ 

ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɚɧɨɞɨɜ ɜ ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɨɦ ɩɟɪɢɨɞɟ. Ƚɢɫɬɨɝɪɚɦɦɚ 
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ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɜ ɢɫɫɥɟɞɭɟɦɵɟ ɩɟɪɢɨɞɵ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

 Ɉɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ ɪɚɡɦɟɪ 

ɱɚɫɬɢɰ ɩɵɥɢ ɢ ɟɟ ɭɞɟɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɹɜɥɹɟɬɫɹ ɱɢɫɥɨ Ȼɥɟɣɧɚ. ɂɡɦɟɧɟɧɢɟ 

ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɫɜɨɣɫɬɜɚ 

ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɚɧɨɞɚ. Ɍɚɤ ɩɨɜɵɲɟɧɢɟ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɵɥɢ ɜɟɞɟɬ ɤ 

ɪɨɫɬɭ ɢɫɬɢɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɚɧɨɞɚ, ɭɜɟɥɢɱɟɧɢɸ ɫɬɨɣɤɨɫɬɢ ɤ ɨɤɢɫɥɟɧɢɸ, 

ɫɧɢɠɟɧɢɸ ɬɟɤɭɱɟɫɬɢ, ɫɧɢɠɟɧɢɸ ɭɞɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ.  

ɉɵɥɶ, ɩɨɞɚɜɚɟɦɚɹ ɜ ɫɨɪɬɨɜɵɟ ɛɭɧɤɟɪɚ, ɫɨɫɬɨɢɬ ɢɡ ɦɟɥɶɧɢɱɧɨɣ ɢ 

ɮɢɥɶɬɪɨɜɨɣ ɩɵɥɢ. Ɇɟɥɶɧɢɱɧɚɹ ɩɵɥɶ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɢɡɦɟɥɶɱɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɤɪɭɩɤɢ ɢ ɨɬɫɟɜɚ ɜ ɲɚɪɨɜɵɯ ɦɟɥɶɧɢɰɚɯ. Ɏɢɥɶɬɪɨɜɚɹ ɩɵɥɶ ɫɨɫɬɨɢɬ ɢɡ 

ɫɦɟɫɢ ɩɵɥɢ ɨɬ ɚɫɩɢɪɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ. Ɏɢɥɶɬɪɨɜɚɹ ɩɵɥɶ ɫɨɛɢɪɚɟɬɫɹ ɜ 

ɛɭɧɤɟɪɟ ɮɢɥɶɬɪɨɜɨɣ ɩɵɥɢ, ɨɬɤɭɞɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɲɧɟɤɨɜɵɦ ɤɨɧɜɟɣɟɪɨɦ ɜ 

ɩɪɨɰɟɫɫ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɲɢɯɬɵ  ɩɭɬɟɦ ɫɦɟɲɢɜɚɧɢɹ ɫ ɦɟɥɶɧɢɱɧɨɣ ɩɵɥɶɸ ɜ 

ɰɢɤɥɨɧɟ ɩɟɪɟɞ ɡɚɝɪɭɡɤɨɣ ɜ ɫɨɪɬɨɜɨɣ ɛɭɧɤɟɪ [23].  

ɋɜɨɣɫɬɜɚ ɦɟɥɶɧɢɱɧɨɣ ɢ ɮɢɥɶɬɪɨɜɨɣ ɩɵɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɬɫɹ (ɩɨ 

ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɫɦɚɱɢɜɚɟɦɨɫɬɢ). 

ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɮɢɥɶɬɪɨɜɨɣ ɩɵɥɢ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɜɵɲɟ, ɱɟɦ ɭ 
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ɦɟɥɶɧɢɱɧɨɣ (ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɥɶɧɢɱɧɨɣ ɩɵɥɢ 3000 ɫɦ2/ɝ, ɮɢɥɶɬɪɨɜɨɣ - 

8000 ɫɦ2/ɝ), ɩɨɷɬɨɦɭ ɢɡɦɟɧɟɧɢɟ ɢɯ ɫɨɨɬɧɨɲɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɵɩɭɫɤɚɟɦɵɯ ɚɧɨɞɨɜ ɢ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɧɨɞɨɜ (ɩɨɜɵɲɟɧɢɟ ɜɵɯɨɞɚ ɭɝɨɥɶɧɨɣ ɩɟɧɵ, ɫɤɨɥɨɨɛɪɚɡɨɜɚɧɢɟ, 

ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɤɨɤɫɨɩɟɤɨɜɨɣ ɤɨɦɩɨɡɢɰɢɢ ɢ ɬ.ɞ.) ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ. 

Ȼɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɫɬɚɛɢɥɢɡɚɰɢɹ ɡɧɚɱɟɧɢɣ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɩɪɢɜɨɞɢɬ ɤ 

ɭɥɭɱɲɟɧɢɸ ɫɜɨɣɫɬɜ ɚɧɨɞɚ ɜ ɩɪɨɰɟɫɫɟ ɷɥɟɤɬɪɨɥɢɡɚ ɚɥɸɦɢɧɢɹ. ɇɚɢɛɨɥɟɟ 

ɥɭɱɲɢɟ ɫɜɨɣɫɬɜɚ ɚɧɨɞɚ ɧɚɛɥɸɞɚɥɢɫɶ ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɱɢɫɥɚ Ȼɥɟɣɧɚ ɜ ɩɪɟɞɟɥɚɯ 

4000-5000. ɉɨɷɬɨɦɭ ɫɬɚɛɢɥɢɡɚɰɢɢ ɡɧɚɱɟɧɢɣ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɵɥɢ ɜ 

ɩɪɟɞɟɥɚɯ 4400±400 ɫɦ2/ɝ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɧɨɞɨɜ ɦɚɫɫɵ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 

ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ.  

[ɂɡɴɹɬɨ 55 ɫɬɪɚɧɢɰ] 
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