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Ɋɢɫɬɨ ɇ.Ⱥ., ɫɬɭɞɟɧɬ ɝɪ. 4Ⱥ10 ɂɎȼɌ Ɍɉɍ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
634050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ, 30 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ 

ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ - ɛɪɨɧɡ. Ɍɚɦ ɝɞɟ ɨɬ ɬɚɤɢɯ ɫɩɥɚɜɨɜ ɬɪɟɛɭɸɬɫɹ 
ɩɨɜɵɲɟɧɧɵɟ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɦɟɧɹɟɬɫɹ ɧɢɤɟɥɟɜɚɹ ɛɪɨɧɡɚ. Ɉɞɧɚɤɨ 
ɢɡ-ɡɚ ɟɺ ɜɵɫɨɤɨɣ ɞɨɪɨɝɨɜɢɡɧɵ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɦɚɪɨɤ 
ɧɢɤɟɥɟɜɵɯ ɛɪɨɧɡɵ ɤɪɚɣɧɟ ɨɝɪɚɧɢɱɟɧɧɨ, ɚ ɫɚɦɢ ɧɢɤɟɥɟɜɵɟ ɛɪɨɧɡɵ ɫɥɚɛɨ 
ɢɫɫɥɟɞɨɜɚɧɵ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɜɵɫɨɤɢɣ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɡɪɵɜ ɢ ɯɨɪɨɲɢɟ 
ɬɪɢɛɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɥɚɸɬ ɷɬɢ ɫɩɥɚɜɵ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɪɨɫɬɨ 
ɧɟɡɚɦɟɧɢɦɵɦɢ. 

ɋɨɬɪɭɞɧɢɤɚɦɢ ɤɚɮɟɞɪɵ ɆɌɆ Ɍɉɍ ɩɪɨɜɨɞɹɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ 
ɜɵɹɜɥɟɧɢɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜɥɢɹɧɢɹ ɭɫɥɨɜɢɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ 
ɫɜɨɣɫɬɜɚ ɬɚɤɢɯ ɧɢɤɟɥɟɜɵɯ ɛɪɨɧɡ. ȼ ɯɨɞɟ ɩɪɨɜɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɛɵɥɨ ɩɨɤɚɡɚɧɨ, 
ɱɬɨ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɜɥɢɹɟɬ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɣɫɬɜɚ ɬɚɤɢɯ ɛɪɨɧɡ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɧɟ ɩɨɫɬɨɹɧɧɚ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɨɬɥɢɜɤɢ, ɱɬɨ ɞɚɟɬ ɪɚɡɥɢɱɧɭɸ 
ɫɬɪɭɤɬɭɪɭ ɩɨ ɫɟɱɟɧɢɸ. ɍɠɟ ɢɦɟɸɳɢɟɫɹ ɞɚɧɧɵɟ ɜ ɥɢɬɟɪɚɬɭɪɟ ɫɨɞɟɪɠɚɬ ɥɢɲɶ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɨɛ ɷɬɨɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɹɜɢɥɚɫɶ ɡɚɞɚɱɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ 
ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ. 
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Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɫɨɬɪɭɞɧɢɤɚɦɢ ɤɚɮɟɞɪ ɉɆɗ ɢ ɆɌɆ Ɍɉɍ ɛɵɥ 
ɫɨɡɞɚɧ ɩɪɢɛɨɪ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɟɦɨɣ ɨɬɥɢɜɤɢ ɨɬ 
ɜɪɟɦɟɧɢ – «Ɍɟɪɦɨɝɪɚɮ» (Ɋɢɫ. 1).  

 

 
Ɋɢɫ. 1. ȼɧɟɲɧɢɣ ɜɢɞ ɩɪɢɛɨɪɚ «Ɍɟɪɦɨɝɪɚɮ». 

 
ɉɪɢɛɨɪ ɢɦɟɟɬ 8 ɯɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɵɯ ɬɟɪɦɨɩɚɪ. Ɋɟɝɢɫɬɪɚɰɢɹ ɡɧɚɱɟɧɢɣ ɬɟɪɦɨ-

ɷ.ɞ.ɫ. ɬɟɪɦɨɩɚɪ ɜɟɞɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɩɪɢɛɨɪɚ «Ɍɟɪɦɨɝɪɚɮ». 
Ɂɧɚɱɟɧɢɟ ɬɟɪɦɨ-ɷ.ɞ.ɫ. ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɨɝɨɜɨ-ɰɢɮɪɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɩɚɦɹɬɶ ɩɪɢɛɨɪɚ. ɉɪɢɛɨɪ ɫɩɨɫɨɛɟɧ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ 
ɞɨ 40 ɡɧɚɱɟɧɢɣ ɬɟɪɦɨ-ɷ.ɞ.ɫ. ɜ ɫɟɤɭɧɞɭ. Ⱦɚɥɟɟ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɩɨɫɬɪɨɟɧɢɟ 
ɝɪɚɮɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɩɪɢ 
ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ «TermoXp». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɡɭɱɚɥɨɫɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ 
ɨɬɥɢɜɨɤ, ɚ ɬɚɤ ɠɟ ɨɩɪɟɞɟɥɹɥɢɫɶ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ ɪɚɡɥɢɱɧɵɯ 
ɫɟɱɟɧɢɹɯ ɨɬɥɢɜɤɢ. ɂɫɫɥɟɞɭɟɦɵɟ ɛɪɨɧɡɵ ɜɵɩɥɚɜɥɹɥɢ ɜ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ 
ɢɧɞɭɤɰɢɨɧɧɨɣ ɬɢɝɟɥɶɧɨɣ ɩɟɱɢ ȼɑȽ2-100/0,66 ɢɡ ɬɟɯɧɢɱɟɫɤɢ ɱɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 
ɬɢɝɥɟ ɢɡ ɝɪɚɮɢɬɚ. ɋɨɫɬɚɜ ɲɢɯɬɵ ɢɫɫɥɟɞɭɟɦɨɣ ɛɪɨɧɡɵ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1. 
 

Ɍɚɛɥɢɰɚ 1. ɋɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɨɜ % ɦɚɫɫ. 
ɋɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɨɜ, % ɦɚɫɫ Ɇɚɪɤɚ ɛɪɨɧɡɵ 

Sn Ni Cu Ɋɚɫɤɢɫɥɢɬɟɥɶ 
ȻɪɈɇ10-20 10 20 69.5 0,5 

 
Ɋɚɫɤɢɫɥɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɮɨɫɮɨɪɢɫɬɨɣ ɦɟɞɶɸ ɩɟɪɟɞ ɡɚɤɥɚɞɤɨɣ ɧɢɤɟɥɹ ɢ ɨɥɨɜɚ ɜ 

ɪɚɫɩɥɚɜ.  
Ɍɟɦɩɟɪɚɬɭɪɭ ɡɚɥɢɜɤɢ ɢɫɫɥɟɞɭɟɦɨɣ ɛɪɨɧɡɵ ɫɨɫɬɚɜɥɹɥɚ 1170C ɢ 

ɤɨɧɬɪɨɥɢɪɨɜɚɥɚɫɶ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦ ɨɩɬɢɱɟɫɤɢɦ ɩɢɪɨɦɟɬɪɨɦ ɌɉɌ-90 ɫ 
ɥɚɡɟɪɧɵɦ ɧɚɜɟɞɟɧɢɟɦ ɩɨ ɝɪɚɮɢɬɨɜɨɣ ɬɚɛɥɟɬɤɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɫɩɥɚɜɚ.  

Ȼɪɨɧɡɭ ȻɪɈɇ10-20 ɡɚɥɢɜɚɥɢ ɜ ɝɪɚɮɢɬɨɜɭɸ ɥɢɬɟɣɧɭɸ ɮɨɪɦɭ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ 
ɦɚɫɫɵ ɨɬɥɢɜɤɢ ɤ ɦɚɫɫɟ ɮɨɪɦɵ 1:2,5. ɉɨɫɥɟ ɡɚɥɢɜɤɢ ɜ ɯɨɥɨɞɧɵɟ ɝɪɚɮɢɬɨɜɵɟ ɮɨɪɦɵ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25C, ɨɧɢ ɨɯɥɚɠɞɚɥɢɫɶ ɧɚ ɜɨɡɞɭɯɟ. Ɉɬɥɢɜɤɚ ɩɪɟɞɫɬɚɜɥɹɥɚ ɫɨɛɨɣ 
ɰɢɥɢɧɞɪ ɫ ɞɢɚɦɟɬɪɨɦ 18 ɦɦ ɢ ɜɵɫɨɬɨɣ 70 ɦɦ. 



ɋɟɤɰɢɹ 5. ɉɪɨɛɥɟɦɵ ɧɚɞɟɠɧɨɫɬɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 
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Ɋɢɫ. 2. ȼɧɟɲɧɢɣ ɜɢɞ ɩɪɢɛɨɪɚ ”Ɍɟɪɦɨɝɪɚɮ” 

1 – ɥɢɬɟɣɧɚɹ ɮɨɪɦɚ; 
2 - ɪɚɫɩɥɚɜ; 

3 - ɯɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɵɟ ɬɟɪɦɨɩɚɪɵ. 
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɤɪɢɜɵɯ, 

ɯɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɵɟ ɬɟɪɦɨɩɚɪɵ (ɫ 
ɞɢɚɦɟɬɪɨɦ ɩɪɨɜɨɥɨɤ 0,3 ɦɦ) 
ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 6 ɦɦ ɨɬ 
ɫɬɟɧɤɢ ɮɨɪɦɵ (ɪɢɫ. 2.) ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɢ, 
ɞɚɧɧɵɦɢ ɜ ɪɚɛɨɬɟ [1]. ɉɨ ɜɵɫɨɬɟ 
ɬɟɪɦɨɩɚɪɵ ɪɚɫɩɨɥɚɝɚɥɢɫɶ – ɩɟɪɜɚɹ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦɦ ɨɬ ɞɧɚ ɨɬɥɢɜɤɢ, 
ɨɫɬɚɥɶɧɵɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦɦ ɞɪɭɝ 
ɨɬ ɞɪɭɝɚ (ɪɢɫ. 2) 

ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɫɢɝɧɚɥɚ ɜ 
ɰɢɮɪɨɜɨɣ ɜɢɞ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɯɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɵɯ ɬɟɪɦɨɩɚɪ 
ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɵɲɟ 
500ºɋ ɦɟɧɟɟ 1ºɋ [2-4] 

ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɢɜɵɟ 
ɨɯɥɚɠɞɟɧɢɹ ɧɢɤɟɥɟɜɨɣ ɛɪɨɧɡɵ ɩɪɢ 
ɨɬɥɢɜɤɟ ɜ ɝɪɚɮɢɬɨɜɵɣ ɤɨɤɢɥɶ, 
ɩɨɫɬɪɨɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ 
«Ɍɟɪɦɨɝɪɚɮ» ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɩɪɨɝɪɚɦɦɵ «TermoXp». ɇɨɦɟɪ 
ɤɪɢɜɵɯ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɯ 
ɭɞɚɥɟɧɧɨɫɬɶ ɨɬ ɞɧɚ ɨɬɥɢɜɤɢ (ɪɢɫ. 
2). Ɍɚɤ ɤɪɢɜɚɹ 1 ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɥɨɠɟɧɢɸ ɬɟɪɦɨɩɚɪɵ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 3ɦɦ ɨɬ ɞɧɚ, ɤɪɢɜɚɹ 2 – 

6 ɦɦ, ɤɪɢɜɚɹ 3 – 9ɦɦ ɢ ɬɚɤ ɞɚɥɟɟ. 
ɉɨ ɩɨɫɬɪɨɟɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ 

ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

Ɋɢɫ.3. Ɂɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɥɢɜɤɢ ɨɬ 
ɜɪɟɦɟɧɢ. 
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ɡɚɥɢɜɤɢ (1170ɋ) ɞɨ 800ɋ, (ɜɤɥɸɱɚɸɳɟɦ ɤɪɢɫɬɚɥɥɢɡɚɰɢɸ), ɨɩɪɟɞɟɥɢɥɢ ɫɪɟɞɧɸɸ 
ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ (ɬɚɛɥ. 2). Ɍɚɤɨɣ ɜɵɛɨɪ ɢɧɬɟɪɜɚɥɚ ɨɛɭɫɥɨɜɥɟɧ ɛɥɢɡɤɨɣ ɤ 
ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɥɢɜɤɢ ɨɬ ɜɪɟɦɟɧɢ ɜ ɧɟɦ.  

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɭɞɚɥɟɧɢɟ ɨɬ ɤɪɚɹ 
ɨɬɥɢɜɤɢ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɥɢɬɤɚ, ɩɪɢɜɨɞɢɬ ɤ ɩɚɞɟɧɢɸ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ. ɂɡ ɬɚɛɥɢɰɵ 2 
ɜɢɞɧɨ, ɱɬɨ ɜ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɣ ɡɨɧɟ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɚ ɢ 
ɫɨɫɬɚɜɥɹɟɬ 160ºɋ/ɫ. ɋ ɭɞɚɥɟɧɢɟɦ ɨɬ ɞɨɧɧɨɣ ɱɚɫɬɢ ɨɬɥɢɜɤɢ ɫɤɨɪɨɫɬɶ ɫɧɢɠɚɟɬɫɹ. 

 
Ɍɚɛɥɢɰɚ 2. ɋɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɨɬɥɢɜɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɟɺ ɫɟɱɟɧɢɹɯ. 

ɇɨɦɟɪ 
ɬɟɪɦɨɩɚɪɵ 

ɍɞɚɥɟɧɢɟ ɨɬ 
ɧɢɠɧɟɣ 
ɱɚɫɬɢ 
ɨɬɥɢɜɤɢ, ɦɦ 

ɋɤɨɪɨɫɬɶ 
ɨɯɥɚɠɞɟɧɢɹ, 
ºɋ/ɫ 

1 3 160 
2 9 158 
3 12 154 
4 15 150 
5 18 146 
6 21 143 
7 24 138 
8 27 134 

 
ɉɨ ɢɬɨɝɚɦ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ ɢ 

ɡɚɤɥɸɱɟɧɢɹ: 
1. Ɉɬɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɫɩɥɚɜɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɢɛɨɪɚ. ɉɨɤɚɡɚɧɨ ɱɬɨ ɞɥɹ ɧɢɤɟɥɟɜɵɯ ɛɪɨɧɡ 
ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
ɡɚɥɢɜɤɢ (50-70ɋ) ɜɵɲɟ ɥɢɧɢɢ ɥɢɤɜɢɞɭɫɚ ɞɨ 800ɋ. 

2. Ɉɩɪɟɞɟɥɟɧɵ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ 
ɫɟɱɟɧɢɹɯ ɨɬɥɢɜɤɢ ɢɡ ɧɢɤɟɥɟɜɨɣ ɛɪɨɧɡɵ ɩɪɢ ɥɢɬɶɟ ɜ ɝɪɚɮɢɬɨɜɭɸ ɥɢɬɟɣɧɭɸ ɮɨɪɦɭ. 
ɉɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɡɧɨɫɬɶ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɜ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɰɟɧɬɪɚɥɶɧɵɯ 
ɫɥɨɹɯ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 15-17%. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧɵ ɩɪɢ 
ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɵ ɉɪɟɡɢɞɟɧɬɚ ɊɎ MK-6661.2013.8. 
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ɌɊȿɇɂə ȻɊɈɇɁɕ ȻɊɈɋɐɇ-10-8-2-2. 
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Ɇɧɨɝɨɮɚɡɧɵɟ ɫɜɢɧɰɨɜɢɫɬɵɟ ɛɪɨɧɡɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɣ ɫ ɜɵɫɨɤɢɦɢ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɦɢ ɢ ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɧɚɩɪɢɦɟɪ,  ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ. ɇɨ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɞɟɬɚɥɢ ɢɡ 
ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɪɭɲɚɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɢ. 
ɋɜɢɧɟɰ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɪɚɫɬɜɨɪɹɟɬɫɹ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɬɚɤɢɯ ɛɪɨɧɡ ɢ 
ɨɛɪɚɡɭɟɬ ɜɤɥɸɱɟɧɢɹ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɳɢɟ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɪɨɧɡɵ. 
ɇɚ ɩɪɨɱɧɨɫɬɶ ɛɪɨɧɡ ɛɭɞɟɬ ɜɥɢɹɬɶ ɧɟ ɬɨɥɶɤɨ ɤɨɥɢɱɟɫɬɜɨ ɫɜɢɧɰɚ, ɧɨ ɬɚɤɠɟ ɮɨɪɦɚ ɢ 
ɪɚɡɦɟɪ ɫɜɢɧɰɨɜɵɯ ɜɤɥɸɱɟɧɢɣ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɹɞɨɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ (ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɥɢɜɤɢ, ɫɤɨɪɨɫɬɶɸ ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɪ. [1-
3]). ȼɨɩɪɨɫɵ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɹ ɫɜɢɧɰɨɜɵɯ ɜɤɥɸɱɟɧɢɣ ɜ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ 
ɛɪɨɧɡɚɯ ɢ ɜɥɢɹɧɢɢ ɦɨɪɮɨɥɨɝɢɢ ɬɚɤɢɯ ɜɤɥɸɱɟɧɢɣ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɪɚɛɨɬɟ 3. ɂɡ ɧɟɟ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɮɟɪɢɱɟɫɤɚɹ ɮɨɪɦɚ ɜɤɥɸɱɟɧɢɣ, 
ɩɨɥɭɱɚɟɦɚɹ ɩɪɢ ɧɢɡɤɢɯ ɫɤɨɪɨɫɬɹɯ ɨɯɥɚɠɞɟɧɢɹ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɚɢɛɨɥɟɟ 
ɜɵɫɨɤɢɟ ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ. Ɉɞɧɚɤɨ ɜ ɪɚɛɨɬɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɨ 


