
ɋɟɤɰɢɹ 4. ɏɢɦɢɹ. ɏɢɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ. 
 

294 

ɂɁɍɑȿɇɂȿ ɌȿɊɆɈȾɂɇȺɆɂɑȿɋɄɈɃ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ 
ɂɇɂɐɂɂɊɈȼȺɇɂə ɊȿȺɄɐɂɂ ɋȼ-ɋɂɇɌȿɁȺ ȾɂȻɈɊɂȾȺ ɌɂɌȺɇȺ 

 
ɋ.ɋ.ɑɭɪɫɢɧ, ɫɬɭɞɟɧɬ ɝɪ. 0191 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 634050, ɝ.Ɍɨɦɫɤ, ɩɪ.Ʌɟɧɢɧɚ,30,  
E-mail: chursinss@tpu.ru 

 
Ⱦɢɛɨɪɢɞ ɬɢɬɚɧɚ TiB2 ɨɬɧɨɫɹɬɫɹ ɤ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɦɚɬɟɪɢɚɥɚɦ, ɨɛɥɚɞɚɸɳɢɦ 

ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɶɸ (~25-35 Ƚɉɚ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ), ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ (3225°C), ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ, ɠɚɪɨɩɪɨɱɧɨɫɬɶɸ, ɫɬɨɣɤɨɫɬɶɸ 
ɤ ɞɟɣɫɬɜɢɸ ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɦɟɬɚɥɥɨɜ, ɜɵɫɨɤɨɣ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɶɸ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ. ɋɩɥɚɜɵ 
ɞɢɛɨɪɢɞɚ ɬɢɬɚɧɚ ɫ ɢɧɬɟɪɦɟɬɚɥɥɢɞɚɦɢ Ni-Al ɹɜɥɹɸɬɫɹ ɨɱɟɧɶ ɫɬɨɣɤɢɦɢ ɤ ɨɤɢɫɥɟɧɢɸ 
ɢ ɠɚɪɨɩɪɨɱɧɵɦɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɢɥɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɚɜɢɚɰɢɢ ɢ 
ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ȼɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶ 
ɬɢɬɚɧɚ ɞɟɥɚɟɬ ɟɝɨ ɩɪɟɜɨɫɯɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 
ɦɟɞɢɰɢɧɵ [1]. 

ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɫɩɥɚɜɨɜ ɞɢɛɨɪɢɞɚ ɬɢɬɚɧɚ ɫ ɢɧɬɟɪɦɟɬɚɥɥɢɞɚɦɢ Ni-Al 
ɪɚɡɥɢɱɧɵ. Ɉɞɢɧ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɩɨɪɨɲɤɨɜɨɣ ɦɟɬɚɥɭɪɝɢɢ ɹɜɥɹɟɬɫɹ 
ɫɚɦɨɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɣɫɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɫɢɧɬɟɡ (ɋȼɋ). ɋȼɋ – ɷɬɨ ɩɪɨɰɟɫɫ 
ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɥɧɵ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɨ ɫɦɟɫɢ ɪɟɚɝɟɧɬɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɤɨɧɟɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɩɪɨɜɨɞɢɦɵɣ ɫ ɰɟɥɶɸ ɫɢɧɬɟɡɚ ɜɟɳɟɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ. ɋɚɦɚ 
ɜɨɥɧɚ ɝɨɪɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ, ɜ ɤɨɬɨɪɨɦ 
ɥɨɤɚɥɢɡɨɜɚɧɧɚɹ ɜ ɫɥɨɟ ɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ, ɩɟɪɟɦɟɳɚɹɫɶ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɟɚɝɟɧɬɨɜ, 
ɩɟɪɟɜɨɞɢɬ ɢɯ ɜ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ [2]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɭɬɫɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɞɢɛɨɪɢɞɚ ɬɢɬɚɧɚ 
ɦɟɬɨɞɨɦ ɋȼɋ. ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɩɥɨɬɧɨɫɬɢ 
ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɋȼɋ ɜ ɫɦɟɫɢ TiO2-B ɫ ɞɨɛɚɜɥɟɧɢɟɦ 
10% ɦɚɫ. ɫɦɟɫɢ Ni-Al. ɂɫɯɨɞɧɵɟ ɪɟɚɝɟɧɬɵ ɛɟɪɭɬɫɹ ɜ ɜɢɞɟ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ 
ɩɨɪɨɲɤɨɜ ɢɡ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɨɬɟɤɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɪɟɚɤɰɢɣ: 

 
 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɯɨɞɧɵɟ ɪɟɚɝɟɧɬɵ ɫɦɟɲɢɜɚɸɬɫɹ ɜ 
ɤɭɛɢɱɟɫɤɨɦ ɫɦɟɫɢɬɟɥɟ, ɞɚɥɟɟ ɜɨɡɦɨɠɧɚ ɦɟɯɚɧɢɱɟɫɤɚɹ ɚɤɬɢɜɚɰɢɹ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɜ 
ɩɥɚɧɟɬɚɪɧɨɣ ɦɟɥɶɧɢɰɟ ɲɚɪɨɜɨɝɨ ɬɢɩɚ ɫ ɭɫɤɨɪɟɧɢɟɦ ɞɨ 100g, ɩɨɫɥɟ ɷɬɨɝɨ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɫɫɨɜɚɧɢɟ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɨɛɪɚɡɰɵ 
ɞɢɚɦɟɬɪɨɦ 20 ɦɦ ɢ ɜɵɫɨɬɨɣ 10-15 ɦɦ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɩɪɟɫɫɟ ɫ ɜɚɪɶɢɪɨɜɚɧɢɟɦ 
ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɚɧɢɹ ɨɬ 0,5 Ɇɉɚ ɞɨ 6 Ɇɉɚ. ɉɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ ɨɛɪɚɡɰɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɚɤɰɢɹ ɋȼɋ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɪɟɚɤɬɨɪɟ ɜ ɜɚɤɭɭɦɟ. ɉɪɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɪɟɚɤɰɢɢ ɫɢɧɬɟɡɚ ɜɟɞɟɬɫɹ ɡɚɩɢɫɶ ɬɟɦɩɟɪɚɬɭɪ ɫ ɩɨɦɨɳɶɸ 
ɦɢɤɪɨɬɟɪɦɨɩɚɪ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɬɟɦɩɟɪɚɬɭɪ, ɤɨɬɨɪɵɣ ɜɟɞɟɬ ɡɚɩɢɫɶ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɉɄ. 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɩɪɟɫɫɨɜɚɧɢɟ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɩɪɟɫɫɟ ɫ ɜɚɪɶɢɪɨɜɚɧɢɟɦ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɚɧɢɹ ɨɬ 0,5 Ɇɉɚ ɞɨ 6 
Ɇɩɚ. ɍɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɩɥɨɬɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɨɬ ɞɚɜɥɟɧɢɹ 
ɩɪɟɫɫɨɜɚɧɢɹ. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. ȼɢɞɧɨ, ɱɬɨ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɚɧɢɹ ɨɛɪɚɡɰɚ ɟɝɨ ɩɥɨɬɧɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɧɨ ɞɨ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɟɞɟɥɚ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ, ɩɪɢɥɨɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɚɧɢɹ 
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ɛɨɥɟɟ 4,5 Ɇɉɚ ɧɟ ɢɝɪɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɪɨɥɢ. ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɨɝɪɚɧɢɱɢɬɶɫɹ 
ɞɚɜɥɟɧɢɟɦ ɞɨ 4,5 Ɇɉɚ ɩɪɢ ɢɡɭɱɟɧɢɢ ɜɥɢɹɧɢɹ ɩɥɨɬɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɧɚ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋȼɋ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɬɧɨɫɬɢ ɩɪɟɫɫɨɜɚɧɢɹ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɡɪɭɲɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢɫɯɨɞɧɵɯ ɪɟɚɝɟɧɬɨɜ, ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ ɢ 
ɞɢɮɮɭɧɞɢɪɨɜɚɧɢɟ ɨɞɧɢɯ ɱɚɫɬɢɰ ɜ ɞɪɭɝɢɟ. 

 
Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɥɨɬɧɨɫɬɢ ɲɢɯɬɵ ɨɬ ɩɪɢɥɨɠɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɚɧɢɹ. 

 
Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɨɬ ɩɥɨɬɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ. 

 
Ɍɚɤ ɠɟ ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɪɟɚɤɰɢɢ ɋȼɋ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ. ȼɢɞɧɨ, ɱɬɨ ɡɚɜɢɫɢɦɨɫɬɢ ɧɨɫɢɬ 
ɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ. Ⱦɨɫɬɢɠɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢɧɢɰɢɢɪɨɜɚɧɢɹ 
ɪɟɚɤɰɢɢ – ɨɞɧɨ ɢɡ ɜɚɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɫɧɢɠɟɧɢɟ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɫɢɧɬɟɡɚ. 
Ɉɞɧɚɤɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɩɥɨɬɧɨɫɬɹɯ ɛɨɥɶɲɟ 3 ɝ/ɫɦ3 ɩɪɨɢɫɯɨɞɢɬ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɟ ɪɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɚ, ɱɬɨ ɫɜɹɡɚɧɧɨ ɫ ɢɡɥɢɲɧɢɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɜɵɯɨɞɨɦ ɬɟɩɥɚ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɟɝɨ ɪɚɫɫɟɢɜɚɧɢɹ. Ɉɛɪɚɬɧɚɹ ɫɢɬɭɚɰɢɹ ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ. ɇɚɛɥɸɞɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɩɥɨɬɧɨɫɬɹɯ 
ɦɟɧɟɟ 2 ɝ/ɫɦ3 ɜɨɥɧɚ ɝɨɪɟɧɢɹ ɩɪɨɯɨɞɢɬ ɧɟ ɪɚɜɧɨɦɟɪɧɨ ɢ ɧɟ ɫɬɚɛɢɥɶɧɨ ɩɨ ɜɫɟɦɭ 
ɨɛɴɟɦɭ ɨɛɪɚɡɰɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɢɦɟɟɬɫɹ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɞɨɩɭɫɬɢɦɨɣ ɩɥɨɬɧɨɫɬɢ 
ɨɛɪɚɡɰɚ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɚɧɢɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ 
ɩɥɨɬɧɨɫɬɢ, ɩɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɢɫɯɨɞɧɵɯ ɪɟɚɝɟɧɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɱɬɨ ɫɧɢɠɚɟɬ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɪɟɚɤɰɢɢ, ɷɬɢɦ ɢ ɨɛɴɹɫɧɹɟɬɫɹ ɫɧɢɠɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢɧɢɰɢɢɪɨɜɚɧɢɹ, ɚ ɬɚɤ ɠɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɟ ɪɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɨɜ ɜ 
ɩɪɨɰɟɫɫɟ ɫɢɧɬɟɡɚ ɩɪɢ ɡɧɚɱɟɧɢɢ ɩɥɨɬɧɨɫɬɢ ɛɨɥɶɲɟ ɤɪɢɬɢɱɟɫɤɨɝɨ. Ⱥ ɜ ɫɥɭɱɚɟ ɫ ɦɚɥɨɣ 
ɩɥɨɬɧɨɫɬɶɸ ɩɥɨɳɚɞɢ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɪɟɚɝɟɧɬɚɦɢ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ 
ɩɪɨɬɟɤɚɧɢɹ ɜɨɥɧɵ ɝɨɪɟɧɢɹ ɩɨ ɜɫɟɦɭ ɨɛɪɚɡɰɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɫɩɥɚɜɚ 
ɞɢɛɨɪɢɞɚ ɬɢɬɚɧɚ ɫ ɢɧɬɟɪɦɟɬɚɥɥɢɞɚɦɢ Ni-Al. ɍɫɬɚɧɨɜɥɟɧɵ ɞɨɩɭɫɬɢɦɵɟ ɝɪɚɧɢɰɵ 
ɩɪɟɫɫɨɜɚɧɢɹ ɢɫɯɨɞɧɨɣ ɲɢɯɬɵ ɞɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ: ɨɬ 1 Ɇɉɚ ɞɨ 4,5 Ɇɩɚ, ɷɬɢ 
ɝɪɚɧɢɰɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɭɱɟɧɢɟ ɰɟɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɫ ɪɚɜɧɨɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. 
Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɬɚɤɢɯ ɝɪɚɧɢɰ ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 
ɨɩɪɚɜɞɚɧɨ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɧɟ ɞɨɩɭɫɤɚɬɶ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɯɨɠɞɟɧɢɹ ɜɨɥɧɵ ɝɨɪɟɧɢɹ. 
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ɂɋɋɅȿȾɈȼȺɇɂȿ ɄȺɌȺɅɂɌɂɑȿɋɄɂɏ ɋȼɈɃɋɌȼ ɄɈɆɉɅȿɄɋɇɈȽɈ 
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ɂɪɤɭɬɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 664003, ɝ. ɂɪɤɭɬɫɤ, ɭɥ. Ʉɚɪɥɚ Ɇɚɪɤɫɚ 1, 
ɯɢɦɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ 

1 ɂɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ ɯɢɦɢɱɟɫɤɨɣ ɮɢɡɢɤɢ ɊȺɇ, 142432, Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥ., ɇɨɝɢɧɫɤɢɣ 
ɪ-ɧ., ɝ. ɑɟɪɧɨɝɨɥɨɜɤɚ, ɩɪ. ɚɤɚɞɟɦɢɤɚ ɋɟɦɟɧɨɜɚ 1 
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Ɉɥɟɮɢɧɵ ɡɚɧɢɦɚɸɬ ɜɟɞɭɳɟɟ ɦɟɫɬɨ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɢ 
ɯɢɦɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ. ȼ ɩɨɫɥɟɞɧɢɟ 15-20 ɥɟɬ ɫɟɥɟɤɬɢɜɧɚɹ ɨɥɢɝɨɦɟɪɢɡɚɰɢɹ ɷɬɢɥɟɧɚ ɜ 
ɜɵɫɲɢɟ Į-ɨɥɟɮɢɧɵ (ɛɭɬɟɧ-1, ɝɟɤɫɟɧ-1, ɨɤɬɟɧ-1) ɩɪɢɜɥɟɤɚɟɬ ɜɫɟ ɛɨɥɶɲɟ ɜɧɢɦɚɧɢɹ 


