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I. ɂɒɑɂ ȾȺɋɌɍɊ 

 

ɄɂɊɂɒ 

 

Ⱦɚɫɬɭɪ Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ɉɪɟɡɢɞɟɧɬɢɧɢɧɝ 2015 ɣɢɥ  
12 ɢɸɧɞɚɝɢ “Ɉɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢɧɢɧɝ ɪɚԟɛɚɪ ɜɚ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢ 
ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɬɢɡɢɦɢɧɢ ɹɧɚɞɚ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ 
ɱɨɪɚ-ɬɚɞɛɢɪɥɚɪɢ ɬўԑɪɢɫɢɞɚ”ɝɢ ɉɎ-4732-ɫɨɧɥɢ, 2017 ɣɢɥ 7 ɮɟɜɪɚɥɞɚɝɢ 
“Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢɧɢ ɹɧɚɞɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɛўɣɢɱɚ Ԟɚɪɚɤɚɬɥɚɪ 
ɫɬɪɚɬɟɝɢɹɫɢ ɬўԑɪɢɫɢɞɚ”ɝɢ ɉɎ-4947-ɫɨɧɥɢ Ɏɚɪɦɨɧɥɚɪɢ, ɲɭɧɢɧɝɞɟɤ 2017 
ɣɢɥ 20 ɚɩɪɟɥɞɚɝɢ “Ɉɥɢɣ ɬɚɴɥɢɦ ɬɢɡɢɦɢɧɢ ɹɧɚɞɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɱɨɪɚ-

ɬɚɞɛɢɪɥɚɪɢ ɬўԑɪɢɫɢɞɚ”ɝɢ ɉԔ–2909-ɫɨɧɥɢ ԕɚɪɨɪɢɞɚ ɛɟɥɝɢɥɚɧɝɚɧ ɭɫɬɭɜɨɪ 
ɣўɧɚɥɢɲɥɚɪ ɦɚɡɦɭɧɢɞɚɧ ɤɟɥɢɛ ɱɢԕԕɚɧ ԟɨɥɞɚ ɬɭɡɢɥɝɚɧ ɛўɥɢɛ, ɭ ɡɚɦɨɧɚɜɢɣ 
ɬɚɥɚɛɥɚɪ ɚɫɨɫɢɞɚ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɠɚɪɚёɧɥɚɪɢɧɢɧɝ 
ɦɚɡɦɭɧɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ԟɚɦɞɚ ɨɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɩɟɞɚɝɨɝ 
ɤɚɞɪɥɚɪɢɧɢɧɝ ɤɚɫɛɢɣ ɤɨɦɩɟɬɟɧɬɥɢɝɢɧɢ ɦɭɧɬɚɡɚɦ ɨɲɢɪɢɛ ɛɨɪɢɲɧɢ 
ɦɚԕɫɚɞ ԕɢɥɚɞɢ. Ⱦɚɫɬɭɪ ɪɢɜɨɠɥɚɧɝɚɧ ɦɚɦɥɚɤɚɬɥɚɪɞɚɝɢ ɯɨɪɢɠɢɣ 
ɬɚɠɪɢɛɚɥɚɪ ɚɫɨɫɢɞɚ “Ʉɢɦёɜɢɣ ɬɟɯɧɨɥɨɝɢɹ (ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɬɭɪɥɚɪɢ ɛўɣɢɱɚ)” ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ўɧɚɥɢɲɢ 
ɛўɢɱɚ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ ўԕɭɜ ɪɟɠɚ ɜɚ ɞɚɫɬɭɪ ɦɚɡɦɭɧɢɞɚɧ ɤɟɥɢɛ ɱɢԕԕɚɧ 
ԟɨɥɞɚ ɬɭɡɢɥɝɚɧ ɛўɥɢɛ, ɭ ɡɚɦɨɧɚɜɢɣ ɬɚɥɚɛɥɚɪ ɚɫɨɫɢɞɚ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ 
ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɠɚɪɚёɧɥɚɪɢɧɢɧɝ ɦɚɡɦɭɧɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ԟɚɦɞɚ 
ɨɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢɧɝ ɛɢɥɢɦɢɧɢ ɜɚ ɤɚɫɛɢɣ 
ɤɨɦɩɟɬɟɧɬɥɢɝɢɧɢ ɦɭɧɬɚɡɚɦ ɨɲɢɪɢɛ ɛɨɪɢɲɧɢ ɦɚԕɫɚɞ ԕɢɥɚɞɢ. 

Ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɣўɧɚɥɢɲɢɧɢɧɝ ўɡɢɝɚ ɯɨɫ 
ɯɭɫɭɫɢɹɬɥɚɪɢ ԟɚɦɞɚ ɞɨɥɡɚɪɛ ɦɚɫɚɥɚɥɚɪɢɞɚɧ ɤɟɥɢɛ ɱɢԕԕɚɧ ԟɨɥɞɚ ɞɚɫɬɭɪɞɚ 
ɬɢɧɝɥɨɜɱɢɥɚɪɧɢɧɝ ɦɚɯɫɭɫ ɮɚɧɥɚɪ ɞɨɢɪɚɫɢɞɚ ɧɨɨɪɝɚɧɢɤ ɜɚ ɨɪɝɚɧɢɤ 
ɦɨɞɞɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɩɪɨɝɪɟɫɫɢɜ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ, ɢɫɬɢԕɛɨɥɥɢ 
ɢɦɩɨɪɬ ўɪɧɢɧɢ ɛɨɫɭɜɱɢ ɜɚ ɷɤɫɩɨɪɬɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɛɢɥɚɧ 
ɬɚɧɢɲɬɢɪɢɲ, ɤɢɦё ɫɚɧɨɚɬɢ ɦɚԟɫɭɥɨɬɥɚɪɢɧɢɧɝ ɫɢɮɚɬɢɧɢ ɜɚ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɠɚɪɚёɧɥɚɪɢɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɲ, ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ 
ўɡɢɝɚ ɯɨɫ ɯɭɫɭɫɢɹɬɥɚɪɢɝɚ ɨɢɞ ɛɢɥɢɦ, ɤўɧɢɤɦɚ ɜɚ ɦɚɥɚɤɚɥɚɪɢɧɢ ɹɧɝɢɥɚɛ 
ɛɨɪɢɲɝɚ ԕɚɪɚɬɢɥɝɚɧ ɦɭɚɦɦɨɥɚɪɢ ɛɚёɧ ɷɬɢɥɝɚɧ. 

 

Ɇɨɞɭɥɧɢɧɝ ɦɚԕɫɚɞɢ ɜɚ ɜɚɡɢɮɚɥɚɪɢ 

“Ʉɢɦёɜɢɣ ɬɟɯɧɨɥɨɝɢɹ (ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɭɪɥɚɪɢ 
ɛўɣɢɱɚ)” ɣўɧɚɥɢɲɢ ɛўɣɢɱɚ ɨɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢ 
ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɤɭɪɫɢɧɢɧɝ ўԕɭɜ ɞɚɫɬɭɪɢɧɢɧɝ 
ɦɚɯɫɭɫ ɮɚɧɥɚɪ ɛɥɨɤɢɝɚ ɤɢɪɢɬɢɥɝɚɧ “Ɉɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ” ɮɚɧɢ ɢɲɱɢ ɞɚɫɬɭɪɢɧɢɧɝ 
ɦɚқɫɚɞɢ – ɦɭɬɚɯɚɫɫɢɫɥɢɤ ɮɚɧɥɚɪɢɞɚɧ ɞɚɪɫ ɛɟɪɭɜɱɢ ɩɪɨɮɟɫɫɨɪ 
ўԕɢɬɭɜɱɢɥɚɪɧɢ ɤɢɦё ɫɚɧɨɚɬɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɩɪɨɝɪɟɫɫɢɜ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ, Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢɞɚ ɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɡɚɦɨɧɚɜɢɣ ɤɨɪɯɨɧɚɥɚɪɢ, ɡɚɦɨɧɚɜɢɣ ɢɫɬɢԕɛɨɥɥɢ ɢɦɩɨɪɬ ўɪɧɢɧɢ 
ɛɨɫɭɜɱɢ ɜɚ ɷɤɫɩɨɪɬɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ɬўԑɪɢɫɢɞɚ ɧɚɡɚɪɢɣ ɜɚ 
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ɤɚɫɛɢɣ ɬɚɣёɪɝɚɪɥɢɤɧɢ ɬɚɴɦɢɧɥɚɲ ɜɚ ɹɧɝɢɥɚɲ, ɤɚɫɛɢɣ ɤɨɦɩɟɬɟɧɬɥɢɤɧɢ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɚɫɨɫɢɞɚ ɬɚɴɥɢɦ-ɬɚɪɛɢɹ ɠɚɪɚёɧɥɚɪɢɧɢ ɫɚɦɚɪɚɥɢ ɬɚɲɤɢɥ 
ɷɬɢɲ ɜɚ ɛɨɲԕɚɪɢɲ ɛўɣɢɱɚ ɛɢɥɢɦ, ɤўɧɢɤɦɚ ɜɚ ɦɚɥɚɤɚɥɚɪɧɢ 
ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲɝɚ ԕɚɪɚɬɢɥɝɚɧ. 

“Ɉɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ” ɮɚɧɢɧɢɧɝ ɜɚɡɢɮɚɫɢ -ɬɟɯɧɨɥɨɝɢɤ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ 
ɪɟɠɚɥɚɲɬɢɪɢɲ ɜɚ ɬɚɲɤɢɥɥɚɲɬɢɪɢɲɧɢ; ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪ 
ўɬɤɚɡɢɥɢɲɢɲɢ ɭɱɭɧ ɨɩɬɢɦɚɥ ɨɦɢɥɥɚɪ ɬɚɧɥɚɲɧɢ; ɧɨɨɪɝɚɧɢɤ ɜɚ ɨɪɝɚɧɢɤ 
ɦɨɞɞɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɥɚɪɢɞɚɝɢ ɦɚɜɠɭɞ ɞɨɥɡɚɪɛ ɚɦɚɥɢɣ 
ɦɚɫɚɥɚɥɚɪɢɧɢ ɟɱɢɲ ɭɱɭɧ ɹɧɝɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ԕўɥɥɚɲ, ɦɚɯɫɭɫ ɮɚɧɥɚɪ 
ɫɨԟɚɫɢɞɚɝɢ ўԕɢɬɢɲɧɢɧɝ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ɜɚ ɢɥԑɨɪ 
ɯɨɪɢɠɢɣɬɚɠɪɢɛɚɥɚɪɧɢўɡɥɚɲɬɢɪɢɲ; “Ʉɢɦёɜɢɣ ɬɟɯɧɨɥɨɝɢɹ (ɨɪɝɚɧɢɤ 
ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɭɪɥɚɪɢ ɛўɣɢɱɚ)” ɣўɧɚɥɢɲɢɞɚ ԕɚɣɬɚ 
ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɠɚɪɚёɧɥɚɪɢɧɢɧɝ ɮɚɧ ɜɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɛɢɥɚɧ ɢɧɬɟɝɪɚɰɢɹɫɢɧɢ ɬɚɴɦɢɧɥɚɲɞɢɪ.  

 

Ɇɨɞɭɥ ɛўɣɢɱɚ ɬɢɧɝɥɨɜɱɢɥɚɪɧɢɧɝ ɛɢɥɢɦ, ɤўɧɢɤɦɚ, ɦɚɥɚɤɚɫɢ ɜɚ 
ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɢɝɚ ԕўɣɢɥɚɞɢɝɚɧ ɬɚɥɚɛɥɚɪ 

“Ɉɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ” ɮɚɧɢ ɛўɣɢɱɚ ɬɢɧɝɥɨɜɱɢɥɚɪԕɭɣɢɞɚɝɢ ɹɧɝɢ ɛɢɥɢɦ, ɤўɧɢɤɦɚ, 
ɦɚɥɚɤɚ ԟɚɦɞɚ ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɝɚɷɝɚ ɛўɥɢɲɥɚɪɢ ɬɚɥɚɛ ɷɬɢɥɚɞɢ: 
Ɍɢɧɝɥɨɜɱɢ: 
- ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɨɪɯɨɧɚɥɚɪɢɞɚɝɢ ɡɚɦɨɧɚɜɢɣ 

ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ ɬɭɪɥɚɪɢ; 
- ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɞɚ ԕўɥɥɚɧɢɥɢɲɢ; 
- ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɦɚɬɟɪɢɚɥɥɚɪ, ɢɲɥɚɛ 

ɱɢԕɚɪɢɥɚɞɢɝɚɧ ɹɧɝɢ ɦɚԟɫɭɥɨɬ ɬɭɪɥɚɪɢ; 
- ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɢɫɬɢԕɛɨɥɥɢ ɢɦɩɨɪɬ ўɪɧɢɧɢ 

ɛɨɫɭɜɱɢ ɜɚ ɷɤɫɩɨɪɬɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ; 
- ɦɚɬɟɪɢɚɥɥɚɪɧɢɧɝ ɮɢɡɢɤ-ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢɧɢ, ɭɥɚɪɧɢɧɝ ɫɢɧɬɟɡ ԕɢɥɢɲ 

ɚɫɨɫɥɚɪɢ; 
- ɤɢɦё ɫɚɧɨɚɬɢɞɚ ɚɥɶɬɟɪɧɚɬɢɜ ɷɧɟɪɝɢɹ ɬɭɪɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɛɢɥɢɲɢ 

ɤɟɪɚɤ. 
Ɍɢɧɝɥɨɜɱɢ: 
- ɦɭɚɣɹɧ ɬɭɪɞɚɝɢ ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɬɟɯɧɨɥɨɝɢɤ 

ɠɚɪɚёɧɧɢɧɝ ɡɚɪɭɪ ɬɟɯɧɨɥɨɝɢɤ ɩɚɪɚɦɟɬɪɥɚɪɧɢ ɬɚɧɥɚɲ; 
- ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ ɚɮɡɚɥɥɢɤ ɜɚ ɤɚɦɱɢɥɢɤ ɬɨɦɨɧɥɚɪɢɧɢ 

ɮɚɪԕɥɚɲ; 
- ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ɬɚɞɛɢԕ ԕɢɥɢɲɞɚ ɚɦɚɥɞɚɝɢ ɭɫɤɭɧɚ ɜɚ 

ɠɢԟɨɡɥɚɪɧɢɧɝ ɢɦɤɨɧɢɹɬɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ; 
- ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ ɬɭɡɢɥɦɚɫɢ, ɠɚɪɚёɧɥɚɪɢ ɜɚ 

ɨɩɟɪɚɰɢɹɥɚɪɢɧɢɧɝ ɦɚɡɦɭɧ-ɦɨԟɢɹɬɢɧɢ ɬɭɲɭɧɬɢɪɢɛ ɛɟɪɢɲ 
ɤўɧɢɤɦɚɥɚɪɢɝɚ ɷɝɚ ɛўɥɢɲɢ ɥɨɡɢɦ.  
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Ɍɢɧɝɥɨɜɱɢ: 
- Ɋɟɫɩɭɛɥɢɤɚɦɢɡɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɨɪɯɨɧɚɥɚɪɢ ɦɨɞɞɢɣ ɛɚɡɚɫɢɧɢ 

ɦɨɞɟɪɧɢɡɚɰɢɹ ԕɢɥɢɲɞɚ ɢɥɦ-ɮɚɧ, ɬɟɯɧɢɤɚ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ 
ɸɬɭԕɥɚɪɢ ԕўɥɥɚɲ; 

- ɦɭɚɣɹɧ ɬɭɪɞɚɝɢ ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɛўɣɢɱɚ 
ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ɠɨɪɢɣ ԕɢɥɢɲ; 

- ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɚɝɢ ɧɨɡɢɤ ɛўԑɢɧɧɢ ɚɧɢԕɥɚɲ; 
- ɂɧɬɟɪɧɟɬ ɬɢɡɢɦɢɞɚɧ ɡɚɦɨɧɚɜɢɣ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ɢɡɥɚɛ 

ɬɨɩɢɲ ɜɚ ɭɥɚɪɧɢ ɦɭɚɣɹɧ ɬɭɪɞɚɝɢ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɢɲ ɭɱɭɧ 
ɬɚɜɫɢɹ ԕɢɥɢɲ; 

- ɡɚɦɨɧɚɜɢɣ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɠɨɪɢɣ ԕɢɥɢɧɝɚɧ ɤɨɪɯɨɧɚ 
ɦɭɬɚɯɚɫɫɢɫɥɚɪɢ ɛɢɥɚɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ ўɡɢɝɚ ɯɨɫ ɠɢԟɚɬɥɚɪɢɧɢ 
ɦɭԟɨɤɚɦɚ ԕɢɥɢɲ; 

- ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪɧɢɧɝ ɦɨɫɥɚɲɭɜɱɚɧɥɢɝɢɧɢ ɬɚɲɤɢɥ ԕɢɥɢɲ; 
- ɠɨɪɢɣ ԕɢɥɢɧɝɚɧ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ ɤўɪɫɚɬɤɢɱɥɚɪɢɧɢ 

ɚɧɢԕɥɚɲ; 
- ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ 

ԕўɥɥɚɝɚɧ ԟɨɥɞɚ ɥɨɣɢԟɚɥɚɲ ɦɚɥɚɤɚɥɚɪɢɝɚɷɝɚ ɛўɥɢɲɢ ɡɚɪɭɪ. 
 

Ɍɢɧɝɥɨɜɱɢ: 
- ɬɟɯɧɨɥɨɝɢɤ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ ɪɟɠɚɥɚɲɬɢɪɢɲ ɜɚ ɬɚɲɤɢɥɥɚɲɬɢɪɢɲɧɢ; 
- ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪ ўɬɤɚɡɢɥɢɲɢɲɢ ɭɱɭɧ ɨɩɬɢɦɚɥ ɨɦɢɥɥɚɪ 

ɬɚɧɥɚɲɧɢ; 
- ɧɨɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɨɪɯɨɧɚɥɚɪɢɞɚ ɤɨɦɩɥɟɤɫ 

ɦɚɫɚɥɚɥɚɪɧɢ ɟɱɢɲ; 
- ɦɭɬɚɯɚɫɫɢɫɥɢɤɤɚ ɦɨɫ ɹɧɝɢ ɢɥɦɢɣ ɧɚɬɢɠɚɥɚɪ, ɢɥɦɢɣ ɚɞɚɛɢёɬɥɚɪ ёɤɢ 

ɢɥɦɢɣ-ɬɚɞԕɢԕɨɬ ɥɨɣɢԟɚɥɚɪɢɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ; 
- ɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɥɚɪɢɞɚɝɢ ɦɚɜɠɭɞ ɞɨɥɡɚɪɛ 

ɚɦɚɥɢɣ ɦɚɫɚɥɚɥɚɪɢɧɢ ɟɱɢɲ ɭɱɭɧ ɹɧɝɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ԕўɥɥɚɲ; 
- ɧɚɦɭɧɚɜɢɣ ɦɟɬɨɞɢɤɚɥɚɪ ɜɚ ɛɨɲԕɚɥɚɪ ɛўɣɢɱɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥ 

ɬɚɞԕɢԕɨɬɥɚɪɧɢ ўɬɤɚɡɢɲ ɜɚ ɭɥɚɪɧɢɧɝ ɧɚɬɢɠɚɥɚɪɢɝɚ ɢɲɥɨɜ ɛɟɪɢɲ; 
- ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɚɧɢԕɥɚɲ ɜɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ 

ԟɨɥɞɚ ɛɨɲԕɚɪɢɲ, ɯɭɫɭɫɢɹɬɥɚɪɢɧɢɧɝ ɫɢɮɚɬɢɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɲ 
ɭɫɭɥɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ ɜɚ ɚɦɚɥɞɚ ԕўɥɥɚɲ ɤɨɦɩɟɬɟɧɰɢяɥɚɪɢɝɚ ɷɝɚ 
ɛўɥɢɲɢ ɥɨɡɢɦ. 

 

Ɇɨɞɭɥɧɢ ɬɚɲɤɢɥ ɷɬɢɲ ɜɚ ўɬɤɚɡɢɲ ɛўɣɢɱɚ ɬɚɜɫɢɹɥɚɪ 

 

“Ɉɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ” ɤɭɪɫɢ ɦɚɴɪɭɡɚ ɜɚ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪ ɲɚɤɥɢɞɚ ɨɥɢɛ 
ɛɨɪɢɥɚɞɢ. 

Ʉɭɪɫɧɢ ўԕɢɬɢɲ ɠɚɪɚёɧɢɞɚ ɬɚɴɥɢɦɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɦɟɬɨɞɥɚɪɢ, 
ɩɟɞɚɝɨɝɢɤ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɜɚ ɚɯɛɨɪɨɬ-ɤɨɦɦɭɧɢɤɚɰɢɹ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 
ԕўɥɥɚɧɢɥɢɲɢ ɧɚɡɚɪɞɚ ɬɭɬɢɥɝɚɧ: 
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- ɦɚɴɪɭɡɚ ɞɚɪɫɥɚɪɢɞɚ ɡɚɦɨɧɚɜɢɣ ɤɨɦɩɶɸɬɟɪ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ёɪɞɚɦɢɞɚ 
ɩɪɟɡɟɧɬɚɰɢɨɧ ɜɚ ɷɥɟɤɬɪɨɧ-ɞɢɞɚɤɬɢɤ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɚɧ; 

- ўɬɤɚɡɢɥɚɞɢɝɚɧ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪɞɚ ɬɟɯɧɢɤ ɜɨɫɢɬɚɥɚɪɞɚɧ, 
ɷɤɫɩɪɟɫɫ-ɫўɪɨɜɥɚɪ, ɬɟɫɬ ɫўɪɨɜɥɚɪɢ, ɚԕɥɢɣ ԟɭɠɭɦ, ɝɭɪɭԟɥɢ ɮɢɤɪɥɚɲ, 
ɤɢɱɢɤ ɝɭɪɭԟɥɚɪ ɛɢɥɚɧ ɢɲɥɚɲ, ɤɨɥɥɨɤɜɢɭɦ ўɬɤɚɡɢɲ, ɜɚ ɛɨɲԕɚ 
ɢɧɬɟɪɚɤɬɢɜ ɬɚɴɥɢɦ ɭɫɭɥɥɚɪɢɧɢ ԕўɥɥɚɲ ɧɚɡɚɪɞɚ ɬɭɬɢɥɚɞɢ. 

 

Ɇɨɞɭɥɧɢɧɝ ўԕɭɜ ɪɟɠɚɞɚɝɢ ɛɨɲԕɚ ɦɨɞɭɥɥɚɪ ɛɢɥɚɧ ɛɨԑɥɢԕɥɢɝɢ ɜɚ 
ɭɡɜɢɣɥɢɝɢ 

 

“Ɉɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ” ɦɨɞɭɥɢ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɣўɧɚɥɢɲɢɧɢ 
ɛўɣɢɱɚ ўԕɭɜ ɪɟɠɚɞɚɝɢ ɛɨɲԕɚ ɦɭɬɚɯɚɫɫɢɫɥɢɤ ɮɚɧɥɚɪɢ ɛɢɥɚɧ ɭɡɥɭɤɫɢɡ 
ɛɨԑɥɢԕ ɛўɥɢɛ, ɭɲɛɭ ɮɚɧɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲɞɚ ɚɦɚɥɢɣ ёɪɞɚɦ ɛɟɪɚɞɢ. 
“Ɉɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ” 

ɮɚɧɢɧɢ ɬўɥɢԕ ўɡɥɚɲɬɢɪɢɲ ɜɚ ɚɦɚɥɢɣ ɜɚɡɢɮɚɥɚɪɧɢ ɛɚɠɚɪɢɲɞɚ ɸԕɨɪɢ 
ɛɥɨɤɥɚɪɞɚɝɢ ɮɚɧɥɚɪ ɤɚɬɬɚ  ёɪɞɚɦ ɛɟɪɚɞɢ. 

 

Ɇɨɞɭɥɧɢɧɝ ɨɥɢɣ ɬɚɴɥɢɦɞɚɝɢ ўɪɧɢ 

 

Ɇɨɞɭɥɧɢ ўɡɥɚɲɬɢɪɢɲ ɨɪԕɚɥɢ ɬɢɧɝɥɨɜɱɢɥɚɪ Ʉɢɦёɜɢɣ ɬɟɯɧɨɥɨɝɢɹ 
(ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɭɪɥɚɪɢ ɛўɣɢɱɚ) – ɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɥɚɪɢɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪɢɧɢ ўɪɝɚɧɢɲɢ, ɚɦɚɥɞɚ 
ԕўɥɥɚɲɢ ɜɚ ɛɚԟɨɥɚɲɝɚ ɞɨɢɪ ɤɚɫɛɢɣ ɤɨɦɩɟɬɟɧɬɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢɥɚɪ. 

 

Ɇɨɞɭɥ ɛўɣɢɱɚ ɫɨɚɬɥɚɪ ɬɚԕɫɢɦɨɬɢ 

 

№ 

 

 

Ɇɨɞɭɥ ɦɚɜɡɭɥɚɪɢ 

 

Ɍɢɧɝɥɨɜɱɢɧɢɧɝ ўԕɭɜ ɸɤɥɚɦɚɫɢ, ɫɨɚɬ 

Ԟ
ɚɦ

ɦɚ
ɫɢ

 

Ⱥɭɞɢɬɨɪɢɹ ўԕɭɜ ɸɤɥɚɦɚɫɢ 
Ɇ

ɭɫ
ɬɚ

ԕɢ
ɥ 

ɬɚ
ɴɥ

ɢɦ
 

ɀ
ɚɦ

ɢ 

ɠɭɦɥɚɞɚɧ 

ɇ
ɚɡ

ɚɪ
ɢɣ

 

Ⱥ
ɦɚ

ɥɢ
ɣ 

ɦɚ
ɲ

ԑɭ
ɥɨ

ɬ 

1. Ɉɪɝɚɧɢɤ ɫɢɧɬɟɡ 
ɫɚɧɨɚɬɢɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ 

18 16 8 8 2 

2. ɉɨɥɢɦɟɪɥɚɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 

ɬɟɯɧɨɥɨɝɢɹɥɚɪ 

10 8 4 4 2 

3. ɗɥɚɫɬɨɦɟɪɥɚɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ 

8 8 4 4  
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4. ɐɟɥɥɸɥɨɡɚ-ԕɨԑɨɡ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ 

4 4 2 2  

5. Ёԑɨɱɫɨɡɥɢɤɞɚɝɢ 
ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ 

4 4 2 2  

 ɀɚɦɢ: 44 40 20 20 4 

 

ɇȺɁȺɊɂɃ ɆȺɒԐɍɅɈɌɅȺɊ ɆȺɁɆɍɇɂ 

 

1-ɦɚɜɡɭ: ɏɥɨɪɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɹɧɝɢ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 

ɏɥɨɪɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ɫɢɧɮɥɚɪɢ, ɭɥɚɪɧɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɢɫɬɢԕɛɨɥɥɚɪɢ. ȼɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
ɗɬɚɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɫɢɧɬɟɡ ԕɢɥɢɲ. ɗɬɢɥɟɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɢɤɤɢ 
ɛɨɫԕɢɱɥɢ ɫɢɧɬɟɡɢ. ɗɬɢɥɟɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɛɢɪ ɛɨɫԕɢɱɥɢ 
ɠɚɪɚёɧɢ. “Staffer” ɮɢɪɦɚɫɢ ɠɚɪɚёɧɢ. Ɉɤɫɢɞɥɚɲ –ɯɥɨɪɥɚɲ ɨɪԕɚɥɢ 
ɷɬɢɥɟɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ. 

 

2-ɦɚɜɡɭ: ɉɨɥɢɦɟɪɢɡɚɰɢɨɧ ɜɚ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɨɧ ɩɨɥɢɦɟɪɥɚɪ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 

ɉɨɥɢɦɟɪɥɚɪ ɫɢɧɬɟɡ ԕɢɥɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪɢ. ɘԕɨɪɢ ɛɨɫɢɦɥɢ 
ɩɨɥɢɷɬɢɥɟɧ (ɩɚɫɬ ɡɢɱɥɢɤɥɢ). Ԕɭɜɭɪ ɤўɪɢɧɢɲɢɞɚɝɢ ɚɩɩɚɪɚɬɞɚ ɸԕɨɪɢ 
ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ. ɉɚɫɬ ɛɨɫɢɦɥɢ (ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ) 
ɩɨɥɢɷɬɢɥɟɧɧɢ ɝɚɡ ɮɚɡɚɫɢɞɚ ɨɥɢɲ. ɋɭɸԕ ɮɚɡɚ ɜɚ ɩɚɫɬ ɛɨɫɢɦɞɚ (ɸԕɨɪɢ 
ɡɢɱɥɢɤɥɢ) ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ. "ɎɂɅɂɉɋ" ɮɢɪɦɚɫɢ ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ, 
ўɪɬɚɱɚ ɛɨɫɢɦɞɚ ɨɥɢɧɚɞɢɝɚɧ ɩɨɥɢɷɬɢɥɟɧ (ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ). SKLEARTECH 
ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɬɭɪɥɢ ɦɚɪɤɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ. Ɍɭɪɥɢ ɬɟɯɧɨɥɨɝɢɤ 
ɭɫɭɥ ɜɚ ɠɚɪɚёɧɥɚɪɞɚ ɨɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ ɯɨɫɫɚɥɚɪɢ. 

 

3-ɦɚɜɡɭ: Ɋɟɡɢɧɚɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɜɚ ɲɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ 
ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 

ɗɥɚɫɬɨɦɟɪ ɤɨɦɩɨɡɢɰɢɹɥɚɪɢɧɢ ɬɚɣёɪɥɚɲ ɜɚ ԕɚɣɬɚ ɢɲɥɚɲɧɢ ԟɚɥԕ 
ɯўɠɚɥɢɝɢɞɚɝɢ ɪɨɥɢ. Ɋɟɡɢɧɚԕɨɪɢɲɦɚɥɚɪɢɧɢ ɤɚɥɚɧɞɪɥɚɪɞɚ ԕɚɣɬɚ ɢɲɥɚɲ 
ɬɟɯɧɨɥɨɝɢɹɫɢ. Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɞɚ ԕɚɣɬɚ ɢɲɥɚɲ 
ɬɟɯɧɨɥɨɝɢɹɫɢ.Ɋɟɡɢɧɚ ɛɭɸɦɥɚɪɧɢ ɜɭɥɤɚɧɥɚɲ. ɗɛɨɧɢɬɥɚɪ ɨɥɢɲ 
ɬɟɯɧɨɥɨɝɢɹɫɢ. Ɋɟɡɢɧɚ ɤɥɟɣɥɚɪ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪɧɢɧɝ 
ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. Ʌɚɬɟɤɫɥɚɪɞɚɧ ɛɭɸɦɥɚɪ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. Ɋɟɡɢɧɚɧɢ 
ɛɨɫɢɦ ɨɫɬɢɞɚ ԕɭɣɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. ɒɢɧɚ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 

4-ɦɚɜɡɭ: ɐɟɥɥɸɥɨɡɚ-ԕɨԑɨɡ ɫɚɧɨɚɬɢɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɦɭɚɦɦɨɥɚɪɢ 
ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ ɢɧɧɨɜɚɰɢɨɧ ɣўɥɥɚɪɢ. 

ɐɟɥɥɸɥɨɡɚ ɫɚɧɨɚɬɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ 
ɢɧɧɨɜɚɰɢɨɧ ɣўɥɥɚɪɢ. Ԕɨԑɨɡ ɫɚɧɨɚɬɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ 
ɢɧɧɨɜɚɰɢɨɧ ɣўɥɥɚɪɢ. Ɍɚɪɤɢɛɢɞɚ ɰɟɥɥɸɥɨɡɚ ɫɚԕɥɨɜɱɢ ɯɨɦ ɚɲёɥɚɪɞɚɧ 
ɨɥɢɲɧɢɧɝ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 
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5-ɦɚɜɡɭ: Ёԑɨɱ-ɩɨɥɢɦɟɪ ɦɚɬɟɪɢɚɥɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ 
ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ. 

Ɍɟɪɦɨёԑɨɱ ɜɚ ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ, ɭɧɢɧɝ ɬɭɡɢɥɢɲɢ, 
ɯɭɫɭɫɢɹɬɥɚɪɢ ɜɚ ɢɲɥɚɬɢɥɢɲɢ. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɜɚ ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ. 

 

ȺɆȺɅɂɃ ɆȺɒԐɍɅɈɌ ɆȺɁɆɍɇɂ 

1-ɦɚɜɡɭ: Ƚɚɥɨɝɟɧɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ 
ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 

ɍɝɥɟɜɨɞɨɪɨɞɥɚɪɧɢ ɯɥɨɪɥɚɲ ɠɚɪɚёɧɥɚɪɢ ɧɚɡɚɪɢɣ ɚɫɨɫɥɚɪɢ 
ўɪɝɚɧɢɥɢɛ, ɦɭԟɢɦ ɝɚɥɨɝɟɧɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ – ɜɢɧɢɥɢɞɟɧɯɥɨɪɢɞ, 
ɯɥɨɪɨɩɪɟɧ, ɷɩɢɯɥɨɪɝɢɞɪɢɧ, ɜɢɧɢɥɮɬɨɪɢɞ, ɯɥɚɞɨɧɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ 
ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ԟɚɦɞɚ ɝɚɥɨɝɟɧɥɚɲɧɢɧɝ ɦɟɬɚɥɥɚɫɨɫɥɢ, ɤɪɢɨɝɟɧ 
ɜɚ ɷɥɟɤɬɪɨɤɢɦёɜɢɣ ɭɫɭɥɥɚɪɢ ɬɚԟɥɢɥ ԕɢɥɢɧɚɞɢ 

2-ɦɚɜɡɭ: SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɣɢɥɢɝɚ 125 ɦɢɧɝ 
ɬɨɧɧɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɯɨɦ ɚɲёɧɢ ɫɚɪɮ ɛɚɥɚɧɫɢ. 

SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɣɢɥɢɝɚ 125 ɦɢɧɝ ɬɨɧɧɚ 
ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɯɨɦ ɚɲёɧɢ ɫɚɪɮ ɛɚɥɚɧɫɢɧɢ ɬɭɡɢɲ. 

3-ɦɚɜɡɭ: Ɋɟɡɢɧɚɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɜɚ ɲɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ 
ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ўɪɝɚɧɢɲ. 

Ɋɟɡɢɧɚɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɜɚ ɲɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ўɪɝɚɧɢɲ. 

4-ɦɚɜɡɭ: əɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɧɢɧɝɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮɢɧɢ 
ԟɢɫɨɛɥɚɲ. 

1000 ɤɝ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɝɚ ɫɚɪɮɥɚɧɚɞɢɝɚɧ 
ɬɨɩɢɧɚɦɛɭɪɧɢɧɝ ɦɚɬɟɪɢɚɥ ɛɚɥɚɧɫ ɬɭɡɢɲ ɜɚ ɯɢɫɨɛɥɚɲ. 

5-ɦɚɜɡɭ: Ёԑɨɱɫɨɡɥɢɤɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ўɪɝɚɧɢɲ. 
Ёԑɨɱɫɨɡɥɢɤɞɚ ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ўɪɝɚɧɢɲ. 

 

ЎԔɂɌɂɒ ɒȺɄɅɅȺɊɂ 

Ɇɚɡɤɭɪ ɦɨɞɭɥ ɛўɣɢɱɚ ԕɭɣɢɞɚɝɢ ўԕɢɬɢɲ ɲɚɤɥɥɚɪɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ: 

- ɦɚɴɪɭɡɚɥɚɪ, ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪ (ɦɚɴɥɭɦɨɬɥɚɪ ɜɚ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ɚɧɝɥɚɛ ɨɥɢɲ, ɚԕɥɢɣ ԕɢɡɢԕɢɲɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ, ɧɚɡɚɪɢɣ 
ɛɢɥɢɦɥɚɪɧɢ ɦɭɫɬɚԟɤɚɦɥɚɲ); 

- ɞɚɜɪɚ ɫɭԟɛɚɬɥɚɪɢ (ɤўɪɢɥɚёɬɝɚɧ ɥɨɣɢԟɚ ɟɱɢɦɥɚɪɢ ɛўɣɢɱɚ 
ɬɚɤɥɢɮ ɛɟɪɢɲ ԕɨɛɢɥɢɹɬɢɧɢ ɨɲɢɪɢɲ, ɷɲɢɬɢɲ, ɢɞɪɨɤ ԕɢɥɢɲ ɜɚ ɦɚɧɬɢԕɢɣ 
ɯɭɥɨɫɚɥɚɪ ɱɢԕɚɪɢɲ); 

- ɛɚԟɫ ɜɚ ɦɭɧɨɡɚɪɚɥɚɪ (ɥɨɣɢԟɚɥɚɪ ɟɱɢɦɢ ɛўɣɢɱɚ ɞɚɥɢɥɥɚɪ ɜɚ 
ɚɫɨɫɥɢ ɚɪɝɭɦɟɧɬɥɚɪɧɢ ɬɚԕɞɢɦ ԕɢɥɢɲ, ɷɲɢɬɢɲ ɜɚ ɦɭɚɦɦɨɥɚɪ ɟɱɢɦɢɧɢ 
ɬɨɩɢɲ ԕɨɛɢɥɢɹɬɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ). 

 

ȻȺԞɈɅȺɒ ɆȿɁɈɇɂ 

№ Ȼɚԟɨɥɚɲ ɬɭɪɥɚɪɢ 
Ɇɚɤɫɢɦɚɥ 

ɛɚɥɥ 
Ȼɚɥɥɚɪ 
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1 Ʉɟɣɫ ɬɨɩɲɢɪɢԕɥɚɪɢ 

2.5 

1.5 ɛɚɥɥ 

2 
Ɇɭɫɬɚԕɢɥ ɢɲ 
ɬɨɩɲɢɪɢԕɥɚɪɢ 

1 ɛɚɥɥ 
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II. ɆɈȾɍɅɇɂ ЎԔɂɌɂɒȾȺ ɎɈɃȾȺɅȺɇɂɅȺȾɂȽȺɇ ɂɇɌȿɊɎȺɈɅ 

ɌȺЪɅɂɆ ɆȿɌɈȾɅȺɊɂ 

 

 

“SWOT-ɬɚԟɥɢɥ” ɦɟɬɨɞɢ. 
Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: ɦɚɜɠɭɞ ɧɚɡɚɪɢɣ ɛɢɥɢɦɥɚɪ ɜɚ ɚɦɚɥɢɣ 

ɬɚɠɪɢɛɚɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ, ɬɚԕԕɨɫɥɚɲ ɨɪԕɚɥɢ ɦɭɚɦɦɨɧɢ ԟɚɥ ɷɬɢɲ 
ɣўɥɥɚɪɧɢ ɬɨɩɢɲɝɚ, ɛɢɥɢɦɥɚɪɧɢ ɦɭɫɬɚԟɤɚɦɥɚɲ, ɬɚɤɪɨɪɥɚɲ, ɛɚԟɨɥɚɲɝɚ, 
ɦɭɫɬɚԕɢɥ, ɬɚɧԕɢɞɢɣ ɮɢɤɪɥɚɲɧɢ, ɧɨɫɬɚɧɞɚɪɬ ɬɚɮɚɤɤɭɪɧɢ ɲɚɤɥɥɚɧɬɢɪɢɲɝɚ 
ԕɚɪɚɬɢɥɝɚɧ.  

 
 

ɇɚɦɭɧɚ: Ʉɭɣɞɢɪɢɥɝɚɧɛɢɨɦɚɫɫɚ ɭɱɭɧ SWOT ɬɚԟɥɢɥɢɧɢ ɚɦɚɥɝɚ 
ɨɲɢɪɢɧɝ. 

S 
Ʉɭɱɥɢ 

ɬɨɦɨɧɥɚɪɢ 

 ɷɤɨɥɨɝɢɹɧɢɧɝ ɬɭɪɥɢ ɱɢԕɢɧɞɢɥɚɪ ɛɢɥɚɧ 
ɢɮɥɨɫɥɚɧɢɲɢɧɢɧɝ ɨɥɞɢ ɨɥɢɧɚɞɢ; 

 ԟɚɠɦɢɣ ɷɧɟɪɝɢɹ ɫɢԑɢɦɢ ɨɲɚɞɢ (ɡɢɱɥɢɤ ɨɪɬɢɲɢ ɛɢɥɚɧ); 
 ёɧɢɲ ɢɫɫɢԕɥɢɝɢ ɨɲɚɞɢ; 
 ɬɚɪɤɢɛɢɞɚɝɢ ɤɢɫɥɨɪɨɞ ɦɢԕɞɨɪɢ ɤɚɦɚɹɞɢ; 
 ԕɭɪɭԕ ɜɚ ɝɢɞɪɨɮɨɛ ɛўɥɚɞɢ; 
 ɬɚɪɤɢɛɢɞɚɝɢ ɛɢɨɥɨɝɢɤ ɦɨɞɞɚɥɚɪ ɤɚɦɚɹɞɢ; 
 ɬɚɪɤɢɛɢɞɚɝɢ ɯɥɨɪ ɦɢԕɞɨɪɢ ɤɚɦɚɹɞɢ; 
 ɦўɪɬɥɢɝɢ ɨɪɬɚɞɢ, ɦɚɣɞɚɥɚɲ ɯɚɪɚɠɚɬɥɚɪɢ ɜɚ 

ɡɚɪɪɚɱɚɥɚɪɧɢɧɝ ўɥɱɚɦɥɚɪɢ ɤɚɦɚɹɞɢ, ɡɚɪɪɚɱɚɥɚɪɧɢɧɝ 
ɫɢɪɬ ɸɡɚɫɢ ɨɪɬɚɞɢ; 

 ɫɢɮɚɬɢ ɜɚ ɝɨɦɨɝɟɧɥɢɝɢ ɹɯɲɢɥɚɧɚɞɢ; 
 ɤɢɫɥɨɬɚ ɚɠɪɚɬɦɚɫɞɚɧ ɬɨɡɚ ёɧɚɞɢ. 

W 
Ʉɭɱɫɢɡ 

ɬɨɦɨɧɥɚɪɢ 

 ɢɧɜɟɫɬɢɰɢɹ ɭɱɭɧ ɯɚɪɚɠɚɬɥɚɪ ɬɚɥɚɛ ɷɬɢɥɚɞɢ; 
 ɠɨɪɢɣ ɯɚɪɚɠɚɬɥɚɪ ɫɚɪɮɥɚɧɚɞɢ; 
 ɦɚԟɫɭɥɨɬ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɷɧɟɪɝɢɹ ɣўԕɨɬɢɥɚɞɢ; 
 ɦɚԟɫɭɥɨɬɧɢɧɝ ɡɢɱɥɢɝɢɧɢ ɜɚ ɫɢɮɚɬɢɧɢ ɬɚɴɦɢɧɥɚɲ ɜɚ 
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ɫɚԕɥɚɲ ɦɭɚɦɦɨɫɢ; 
 ɫɨɬɢɛ ɨɥɢɲ, ɦɢɠɨɡɝɚ ɫɨɬɢɲ ɦɭɚɦɦɨɥɚɪɢ. 

O 
ɂɦɤɨɧɢɹɬ-

ɥɚɪɢ (ɢɱɤɢ) 

 ɷɤɨɥɨɝɢɹɧɢɧɝ ɨɪɬɢԕɱɚ ɱɢԕɢɧɞɢɥɚɪ ɛɢɥɚɧ 
ɢɮɥɨɫɥɚɧɢɲɢɧɢɧɝ ɨɥɞɢ ɨɥɢɧɚɞɢ;  

 ɛɚɪɱɚ ɛɢɨɦɚɫɫɚɥɚɪɞɚɧ ɨɥɢɧɚɞɢɝɚɧ ԕўɲɢɦɱɚ ɸԕɨɪɢ 
ɤɚɥɨɪɢɹɥɢ ёԕɢɥԑɢ ԟɢɫɨɛɥɚɧɚɞɢ; 

 ɦɢɧɢɬɟɯɧɨɥɨɝɢɹɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ ɦɭɦɤɢɧ. 

T 
Ɍўɫɢԕɥɚɪ 
(ɬɚɲԕɢ) 

 ԕɢɲɥɨԕ ɯўɠɚɥɢɤ ɱɢԕɢɧɞɢɥɚɪɢɧɢɧɝ (ԑўɡɚɩɨɹ, ɫɨɦɨɧ, 
ɲɨɥɢ ԕɨɛɢԑɢ ɜɚ ԟ.ɤ.) "ɷɝɚ" ɥɚɪɢ ɛɨɪ; 

 ɢɫɬɟɴɦɨɥɱɢɥɚɪ ɛɨɡɨɪɢ ɲɚɤɥɥɚɧɦɚɝɚɧ; 
 ɛɨɲԕɚ ўɱɨԕɥɚɪɝɚ ɦɨɫɥɚɲɬɢɪɢɲ ɡɚɪɭɪ. 

 

ɏɭɥɨɫɚɥɚɲ (ɪɟɡɸɦɟ, ɜɟɟɪ) ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ:  Ȼɭ  ɦɟɬɨɞ ɦɭɪɚɤɤɚɛ, ɤўɩɬɚɪɦɨԕɥɢ, ɦɭɦɤɢɧ 
ԕɚɞɚɪ, ɦɭɚɦɦɨɥɢ ɯɚɪɚɤɬɟɪɢɞɚɝɢ ɦɚɜɡɭɥɚɪɧɢ ўɪɝɚɧɢɲɝɚ ԕɚɪɚɬɢɥɝɚɧ. 
Ɇɟɬɨɞɧɢɧɝ ɦɨԟɢɹɬɢ ɲɭɧɞɚɧ ɢɛɨɪɚɬɤɢ, ɛɭɧɞɚ ɦɚɜɡɭɧɢɧɝ ɬɭɪɥɢ ɬɚɪɦɨԕɥɚɪɢ 
ɛўɣɢɱɚ ɛɢɪ ɯɢɥ ɚɯɛɨɪɨɬ ɛɟɪɢɥɚɞɢ ɜɚ ɚɣɧɢ ɩɚɣɬɞɚ, ɭɥɚɪɧɢɧɝ ԟɚɪ ɛɢɪɢ 
ɚɥɨԟɢɞɚ ɚɫɩɟɤɬɥɚɪɞɚ ɦɭԟɨɤɚɦɚ ɷɬɢɥɚɞɢ. Ɇɚɫɚɥɚɧ, ɦɭɚɦɦɨ ɢɠɨɛɢɣ ɜɚ 
ɫɚɥɛɢɣ ɬɨɦɨɧɥɚɪɢ, ɚɮɡɚɥɥɢɤ, ɮɚɡɢɥɚɬ ɜɚ ɤɚɦɱɢɥɢɤɥɚɪɢ, ɮɨɣɞɚ ɜɚ 
ɡɚɪɚɪɥɚɪɢ ɛўɣɢɱɚ ўɪɝɚɧɢɥɚɞɢ. Ȼɭ ɢɧɬɟɪɮɚɨɥ ɦɟɬɨɞ ɬɚɧԕɢɞɢɣ, ɬɚԟɥɢɥɢɣ, 
ɚɧɢԕ ɦɚɧɬɢԕɢɣ ɮɢɤɪɥɚɲɧɢ ɦɭɜɚɮɮɚԕɢɹɬɥɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲɝɚ ԟɚɦɞɚ 
ўԕɭɜɱɢɥɚɪɧɢɧɝ ɦɭɫɬɚԕɢɥ ԑɨɹɥɚɪɢ, ɮɢɤɪɥɚɪɢɧɢ ёɡɦɚ ɜɚ ɨԑɡɚɤɢ ɲɚɤɥɞɚ 
ɬɢɡɢɦɥɢ ɛɚёɧ ɷɬɢɲ, ԟɢɦɨɹ ԕɢɥɢɲɝɚ ɢɦɤɨɧɢɹɬ ɹɪɚɬɚɞɢ. “ɏɭɥɨɫɚɥɚɲ”  

ɦɟɬɨɞɢɞɚɧ ɦɚɴɪɭɡɚ ɦɚɲԑɭɥɨɬɥɚɪɢɞɚ ɢɧɞɢɜɢɞɭɚɥ ɜɚ ɠɭɮɬɥɢɤɥɚɪɞɚɝɢ ɢɲ 
ɲɚɤɥɢɞɚ,  ɚɦɚɥɢɣ ɜɚ  ɫɟɦɢɧɚɪ ɦɚɲԑɭɥɨɬɥɚɪɢɞɚ ɤɢɱɢɤ ɝɭɪɭԟɥɚɪɞɚɝɢ ɢɲ 
ɲɚɤɥɢɞɚ ɦɚɜɡɭ ɸɡɚɫɢɞɚɧ ɛɢɥɢɦɥɚɪɧɢ ɦɭɫɬɚԟɤɚɦɥɚɲ, ɬɚԟɥɢɥɢ ԕɢɥɢɲ ɜɚ 
ɬɚԕԕɨɫɥɚɲ ɦɚԕɫɚɞɢɞɚ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. 

 

 

Метод̛̦ ̥̌̌л̐̌ о̛̛̹̬̹ т̬̌т̛̛̍: 

т̬е̦е̬-ўқ̛ту̸̛̏ ̛̹т̛̬ок̸̛л̛̬̦̌  ϱ-ϲ к̛̛̹д̦̌ ̛̍о̬̌т к̸̛̛к ̐у̬уҳл̬̌̐̌ ̙̬̌̌т̌д̛; 

т̬е̛̦̦̐ ̥̌қ̭̌д̛, ̹̬̌тл̛̬̌ ̏̌ т̬̌т̛̛̍ ̛̍л̦̌ ̛̹т̛̬ок̸̛л̛̬̦̌ т̛̦̹̌т̸̛̬̐̌, ҳ̬̌ 
̛̬̍ ̐у̬уҳ̐̌ у̥у̛̥̜ ̥у̥̥̌о̛̦  т̌ҳл̛л қ̛л̛̛̛̦̹ ̬̌̚у̬ ̍ўл̦̐̌ қ̛̭̥л̛̬̌ 

ту̛̛̹̬л̦̐̌ т̬̌қ̌т̥̌ ̥̌те̛̬̌лл̛̬̦̌ т̬̌қ̌т̌д̛; 

ҳ̬̌ ̛̬̍ ̐у̬уҳ ў̛̐̌̚ ̍е̛̬л̦̐̌ ̥у̥̥̌о̛̦ ̌т̬о̴л̸̛̌ т̌ҳл̛л қ̛л̛̍, ў̚ 
̥улоҳ̌̌̚л̛̛̬̦̌ т̛̭̌̏я эт̛л̌ёт̦̐̌ ̵̭е̥̌ ̍ў̸̛̜̌ т̬̌қ̌т̥̌̐̌ ё̥̌̚ ̍̌ё̦ қ̛л̌д̛; 

̦̌̏̍̌тд̛̌̐ ̍о̭қ̸̛д̌ ̸̬̍̌̌ ̐у̬уҳл̬̌ ў̚ т̌қд̛̥отл̛̛̬̦̌ ўтк̌̌̚д̛л̬̌. Шу̦д̦̌ ̭ў̦ ,̐ 
т̬е̦е̬ то̥о̛̦д̦̌ т̌ҳл̛лл̬̌ у̥у̥л̹̌т̛̛̬л̌д̛, ̬̌̚у̛̬̜ ̵̌̍о̬отл̬ ̛̍л̦̌ 

тўлд̛̛̬л̌д̛ ̏̌ ̥̌̏̚у яку̦л̦̌̌д̛. 
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ɇɚɦɭɧɚ: 
 

Ⱥɥɬɟɪɧɚɬɢɜ ёԕɢɥԑɢ ɬɭɪɥɚɪɢ 

Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɉɟɥɥɟɬɥɚɪ Ʉɭɣɞɢɪɢɥɝɚɧ ёԑɨɱ 

ɚɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ ɚɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ ɚɮɡɚɥɥɢɝɢ 
ɤɚɦɱɢɥɢɝ

ɢ 

      

ɏɭɥɨɫɚ: 
 

“Ʉɟɣɫ-ɫɬɚɞɢ” ɦɟɬɨɞɢ 
«Ʉɟɣɫ-ɫɬɚɞɢ» - ɢɧɝɥɢɡɱɚ ɫўɡ ɛўɥɢɛ, («case» – ɚɧɢԕ ɜɚɡɢɹɬ, ԟɨɞɢɫɚ, 

«stadi» – ўɪɝɚɧɦɨԕ, ɬɚԟɥɢɥ ԕɢɥɦɨԕ) ɚɧɢԕ ɜɚɡɢɹɬɥɚɪɧɢ ўɪɝɚɧɢɲ,  ɬɚԟɥɢɥ 
ԕɢɥɢɲ ɚɫɨɫɢɞɚ ўԕɢɬɢɲɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲɝɚ ԕɚɪɚɬɢɥɝɚɧ ɦɟɬɨɞ 
ԟɢɫɨɛɥɚɧɚɞɢ.  Ʉɟɣɫɞɚ  ɨɱɢԕ ɚɯɛɨɪɨɬɥɚɪɞɚɧ ёɤɢ ɚɧɢԕ ɜɨԕɟɚ-ԟɨɞɢɫɚɞɚɧ 
ɜɚɡɢɹɬ ɫɢɮɚɬɢɞɚ ɬɚԟɥɢɥ ɭɱɭɧ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. Ʉɟɣɫ ԟɚɪɚɤɚɬɥɚɪɢ ўɡ 
ɢɱɢɝɚ ԕɭɣɢɞɚɝɢɥɚɪɧɢ ԕɚɦɪɚɛ ɨɥɚɞɢ:  Ʉɢɦ (Who), Ԕɚɱɨɧ (When), Ԕɚɟɪɞɚ 
(Where), ɇɢɦɚ ɭɱɭɧ (Why), Ԕɚɧɞɚɣ/ Ԕɚɧɚԕɚ (How), ɇɢɦɚ-ɧɚɬɢɠɚ (What). 

 

“Ʉɟɣɫ ɦɟɬɨɞɢ” ɧɢ  ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɛɨɫԕɢɱɥɚɪɢ 

 

ɂɲ ɛɨɫԕɢɱɥɚɪɢ Ɏɚɨɥɢɹɬ ɲɚɤɥɢ ɜɚ ɦɚɡɦɭɧɢ 

1-ɛɨɫԕɢɱ: Ʉɟɣɫ ɜɚ ɭɧɢɧɝ 
ɚɯɛɨɪɨɬ ɬɚɴɦɢɧɨɬɢ ɛɢɥɚɧ 
ɬɚɧɢɲɬɢɪɢɲ 

 ɹɤɤɚ ɬɚɪɬɢɛɞɚɝɢ ɚɭɞɢɨ-ɜɢɡɭɚɥ ɢɲ; 
 ɤɟɣɫ ɛɢɥɚɧ ɬɚɧɢɲɢɲ (ɦɚɬɧɥɢ, ɚɭɞɢɨ ёɤɢ 

ɦɟɞɢɚ ɲɚɤɥɞɚ); 
 ɚɯɛɨɪɨɬɧɢ ɭɦɭɦɥɚɲɬɢɪɢɲ; 
 ɚɯɛɨɪɨɬ ɬɚԟɥɢɥɢ; 
 ɦɭɚɦɦɨɥɚɪɧɢ ɚɧɢԕɥɚɲ 

2-ɛɨɫԕɢɱ: Ʉɟɣɫɧɢ 
ɚɧɢԕɥɚɲɬɢɪɢɲ ɜɚ ўԕɭɜ  
ɬɨɩɲɢɪɢԑɧɢ ɛɟɥɝɢɥɚɲ 

 ɢɧɞɢɜɢɞɭɚɥ ɜɚ ɝɭɪɭԟɞɚ ɢɲɥɚɲ; 
 ɦɭɚɦɦɨɥɚɪɧɢ ɞɨɥɡɚɪɛɥɢɤ ɢɟɪɚɪɯɢɹɫɢɧɢ 

ɚɧɢԕɥɚɲ; 
 ɚɫɨɫɢɣ ɦɭɚɦɦɨɥɢ ɜɚɡɢɹɬɧɢ ɛɟɥɝɢɥɚɲ 

3-ɛɨɫԕɢɱ: Ʉɟɣɫɞɚɝɢ 
ɚɫɨɫɢɣ ɦɭɚɦɦɨɧɢ ɬɚԟɥɢɥ 
ɷɬɢɲ ɨɪԕɚɥɢ ўԕɭɜ ɬɨɩɲɢ-

ɪɢԑɢɧɢɧɝ  ɟɱɢɦɢɧɢ ɢɡɥɚɲ, 
ԟɚɥ ɷɬɢɲ ɣўɥɥɚɪɢɧɢ 
ɢɲɥɚɛ ɱɢԕɢɲ 

 ɢɧɞɢɜɢɞɭɚɥ ɜɚ ɝɭɪɭԟɞɚ ɢɲɥɚɲ; 
 ɦɭԕɨɛɢɥ ɟɱɢɦ ɣўɥɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ; 
 ԟɚɪ ɛɢɪ ɟɱɢɦɧɢɧɝ ɢɦɤɨɧɢɹɬɥɚɪɢ ɜɚ 

ɬўɫɢԕɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ; 
 ɦɭԕɨɛɢɥ ɟɱɢɦɥɚɪɧɢ ɬɚɧɥɚɲ 

4-ɛɨɫԕɢɱ: Ʉɟɣɫ ɟɱɢɦɢɧɢ  
ɟɱɢɦɢɧɢ ɲɚɤɥɥɚɧɬɢɪɢɲ 
ɜɚ ɚɫɨɫɥɚɲ, ɬɚԕɞɢɦɨɬ.  

 ɹɤɤɚ ɜɚ ɝɭɪɭԟɞɚ ɢɲɥɚɲ; 
 ɦɭԕɨɛɢɥ ɜɚɪɢɚɧɬɥɚɪɧɢ ɚɦɚɥɞɚ ԕўɥɥɚɲ 

ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ ɚɫɨɫɥɚɲ; 
 ɢɠɨɞɢɣ-ɥɨɣɢԟɚ ɬɚԕɞɢɦɨɬɢɧɢ ɬɚɣёɪɥɚɲ; 
 ɹɤɭɧɢɣ ɯɭɥɨɫɚ ɜɚ ɜɚɡɢɹɬ ɟɱɢɦɢɧɢɧɝ ɚɦɚɥɢɣ 

ɚɫɩɟɤɬɥɚɪɢɧɢ ёɪɢɬɢɲ 
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Ʉɟɣɫ. Ȼɢɨɦɚɫɫɚɞɚɧ ɨɥɢɧɝɚɧ ёԕɢɥԑɢ ɛɪɢɤɟɬɢɞɚ ɤɭɥ ɦɢԕɞɨɪɢ ɦɟɴёɪɞɚɧ 
ɸԕɨɪɢ ɷɤɚɧɥɢɝɢ ɚɧɢԕɥɚɧɞɢ. Ʉɭɥ ɦɢԕɞɨɪɢɧɢ ɤɚɦɚɣɬɢɪɢɲ ɣўɥɥɚɪɢɧɢ 
ɢɡɥɚɧɝ. 

 

 
 

«ɎɋɆɍ» ɦɟɬɨɞɢ 
Ɍɟɯɧɨɥɨɝɢɹɧɢɧɝ  ɦɚԕɫɚɞɢ: Ɇɚɡɤɭɪ ɬɟɯɧɨɥɨɝɢɹ ɢɲɬɢɪɨɤɱɢɥɚɪɞɚɝɢ 

ɭɦɭɦɢɣ ɮɢɤɪɥɚɪɞɚɧ ɯɭɫɭɫɢɣ ɯɭɥɨɫɚɥɚɪ ɱɢԕɚɪɢɲ, ɬɚԕԕɨɫɥɚɲ, ԕɢёɫɥɚɲ 
ɨɪԕɚɥɢ ɚɯɛɨɪɨɬɧɢ ўɡɥɚɲɬɢɪɢɲ, ɯɭɥɨɫɚɥɚɲ, ɲɭɧɢɧɝɞɟɤ, ɦɭɫɬɚԕɢɥ ɢɠɨɞɢɣ 
ɮɢɤɪɥɚɲ ɤўɧɢɤɦɚɥɚɪɢɧɢ ɲɚɤɥɥɚɧɬɢɪɢɲɝɚ ɯɢɡɦɚɬ ԕɢɥɚɞɢ. Ɇɚɡɤɭɪ 
ɬɟɯɧɨɥɨɝɢɹɞɚɧ ɦɚɴɪɭɡɚ ɦɚɲԑɭɥɨɬɥɚɪɢɞɚ, ɦɭɫɬɚԟɤɚɦɥɚɲɞɚ, ўɬɢɥɝɚɧ 
ɦɚɜɡɭɧɢ ɫўɪɚɲɞɚ ԟɚɦɞɚ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢ ɬɚԟɥɢɥ ɷɬɢɲɞɚ 
ɮɨɣɞɚɥɚɧɢɲ ɬɚɜɫɢɹ ɷɬɢɥɚɞɢ.  

Ɍɟɯɧɨɥɨɝɢɹɧɢ   ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
- ԕɚɬɧɚɲɱɢɥɚɪɝɚ  ɦɚɜɡɭɝɚ ɨɢɞ ɛўɥɝɚɧ ɹɤɭɧɢɣ ɯɭɥɨɫɚ ёɤɢ ԑɨɹ ɬɚɤɥɢɮ 

ɷɬɢɥɚɞɢ; 
- ԟɚɪ ɛɢɪ ɢɲɬɢɪɨɤɱɢɝɚ ɎɋɆɍ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢɧɝ ɛɨɫԕɢɱɥɚɪɢ 

ёɡɢɥɝɚɧ ԕɨԑɨɡɥɚɪɧɢ ɬɚɪԕɚɬɢɥɚɞɢ: 
- ɢɲɬɢɪɨɤɱɢɥɚɪɧɢɧɝ ɦɭɧɨɫɚɛɚɬɥɚɪɢ ɢɧɞɢɜɢɞɭɚɥ ёɤɢ ɝɭɪɭԟɢɣ 

ɬɚɪɬɢɛɞɚ ɬɚԕɞɢɦɨɬ ԕɢɥɢɧɚɞɢ. 
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ɎɋɆɍ  ɬɚԟɥɢɥɢ  ԕɚɬɧɚɲɱɢɥɚɪɞɚ ɤɚɫɛɢɣ-ɧɚɡɚɪɢɣ ɛɢɥɢɦɥɚɪɧɢ ɚɦɚɥɢɣ 
ɦɚɲԕɥɚɪ ɜɚ ɦɚɜɠɭɞ ɬɚɠɪɢɛɚɥɚɪ ɚɫɨɫɢɞɚ ɬɟɡɪɨԕ ɜɚ ɦɭɜɚɮɮɚԕɢɹɬɥɢ 
ўɡɥɚɲɬɢɪɢɥɢɲɢɝɚ ɚɫɨɫ ɛўɥɚɞɢ. 

ɇɚɦɭɧɚ: Ԕɭɣɢɞɚɝɢ ɮɢɤɪɧɢ ɎɋɆɍ ɨɪԕɚɥɢ ɬɚԟɥɢɥ ԕɢɥɢɧɝ. 
ɎɂɄɊ: “ɒɨɥɢ ԕɨɛɢԑɢ ɚɫɨɫɢɞɚ ɸԕɨɪɢ ɤɚɥɨɪɢɹɥɢ ɛɪɢɤɟɬ ɨɥɢɲ 

ɦɭɦɤɢɧ”. 

ɋȺȻȺȻ: “ɉɢɪɨɥɢɡ ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɤɭɥɧɢ ɤɚɦɚɣɬɢɪɢɲ 
ɭɱɭɧ ɬɭɪɥɢ ɢɦɤɨɧɢɹɬɥɚɪ ɦɚɜɠɭɞ”. 

ɆɂɋɈɅ: “Ʉɭɣɞɢɪɢɥɝɚɧ ɲɨɥɢ ԕɨɛɢԑɢɧɢ ɸɜɢɲ ɜɚ ԕɭɪɢɬɢɲ 
ɭɫɭɥɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ”. 

ɍɆɍɆɅȺɒɌɂɊɂɒ: "ɒɨɥɢ ԕɨɛɢԑɢ ɚɫɨɫɢɞɚ ɸԕɨɪɢ ɤɚɥɨɪɢɹɥɢ 
ɛɪɢɤɟɬ ɨɥɢɲ ɭɱɭɧ ɩɢɪɨɥɢɡ ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɤɭɥɧɢ ɸɜɢɲ ɜɚ ԕɚɣɬɚ 
ԕɭɪɢɬɢɲ ɨɪԕɚɥɢ ɣўԕɨɬɢɲ ɦɭɦɤɢɧ". 

 

 “Ⱥɫɫɟɫɦɟɧɬ”  ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ:  ɦɚɡɤɭɪ ɦɟɬɨɞ ɬɚɴɥɢɦ ɨɥɭɜɱɢɥɚɪɧɢɧɝ ɛɢɥɢɦ 
ɞɚɪɚɠɚɫɢɧɢ  ɛɚԟɨɥɚɲ, ɧɚɡɨɪɚɬ ԕɢɥɢɲ, ўɡɥɚɲɬɢɪɢɲ ɤўɪɫɚɬɤɢɱɢ ɜɚ ɚɦɚɥɢɣ 
ɤўɧɢɤɦɚɥɚɪɢɧɢ ɬɟɤɲɢɪɢɲɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ.  Ɇɚɡɤɭɪ ɬɟɯɧɢɤɚ ɨɪԕɚɥɢ 
ɬɚɴɥɢɦ ɨɥɭɜɱɢɥɚɪɧɢɧɝ  ɛɢɥɢɲ  ɮɚɨɥɢɹɬɢ ɬɭɪɥɢ  ɣўɧɚɥɢɲɥɚɪ (ɬɟɫɬ, ɚɦɚɥɢɣ 
ɤўɧɢɤɦɚɥɚɪ, ɦɭɚɦɦɨɥɢ ɜɚɡɢɹɬɥɚɪ ɦɚɲԕɢ, ԕɢёɫɢɣ ɬɚԟɥɢɥ, ɫɢɦɩɬɨɦɥɚɪɧɢ 
ɚɧɢԕɥɚɲ) ɛўɣɢɱɚ ɬɚɲԟɢɫ ԕɢɥɢɧɚɞɢ ɜɚ ɛɚԟɨɥɚɧɚɞɢ.  

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
“Ⱥɫɫɟɫɦɟɧɬ” ɥɚɪɞɚɧ  ɦɚɴɪɭɡɚ ɦɚɲԑɭɥɨɬɥɚɪɢɞɚ ɬɚɥɚɛɚɥɚɪɧɢɧɝ ёɤɢ 

ԕɚɬɧɚɲɱɢɥɚɪɧɢɧɝ ɦɚɜɠɭɞ ɛɢɥɢɦ ɞɚɪɚɠɚɫɢɧɢ ўɪɝɚɧɢɲɞɚ, ɹɧɝɢ 
ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɛɚёɧ ԕɢɥɢɲɞɚ, ɫɟɦɢɧɚɪ,  ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪɞɚ ɷɫɚ ɦɚɜɡɭ 
ёɤɢ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲ ɞɚɪɚɠɚɫɢɧɢ ɛɚԟɨɥɚɲ, ɲɭɧɢɧɝɞɟɤ, ўɡ-

ўɡɢɧɢ ɛɚԟɨɥɚɲ ɦɚԕɫɚɞɢɞɚ ɢɧɞɢɜɢɞɭɚɥ ɲɚɤɥɞɚ  ɮɨɣɞɚɥɚɧɢɲ ɬɚɜɫɢɹ 
ɷɬɢɥɚɞɢ. ɒɭɧɢɧɝɞɟɤ, ўԕɢɬɭɜɱɢɧɢɧɝ ɢɠɨɞɢɣ ёɧɞɚɲɭɜɢ ԟɚɦɞɚ ўԕɭɜ 
ɦɚԕɫɚɞɥɚɪɢɞɚɧ ɤɟɥɢɛ ɱɢԕɢɛ,  ɚɫɫɟɫɦɟɧɬɝɚ ԕўɲɢɦɱɚ ɬɨɩɲɢɪɢԕɥɚɪɧɢ 
ɤɢɪɢɬɢɲ ɦɭɦɤɢɧ.  

ɇɚɦɭɧɚ. Ԟɚɪ ɛɢɪ ɤɚɬɚɤɞɚɝɢ ɬўԑɪɢ ɠɚɜɨɛ 10 ɛɚɥɥɝɚɱɚ ɛɚԟɨɥɚɧɢɲɢ 
ɦɭɦɤɢɧ. 
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“ɂɧɫɟɪɬ” ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: Ɇɚɡɤɭɪ ɦɟɬɨɞ ўԕɭɜɱɢɥɚɪɞɚ ɹɧɝɢ ɚɯɛɨɪɨɬɥɚɪ 
ɬɢɡɢɦɢɧɢ ԕɚɛɭɥ ԕɢɥɢɲ ɜɚ ɛɢɥɢɦɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɥɢɲɢɧɢ ɟɧɝɢɥɥɚɲɬɢɪɢɲ 
ɦɚԕɫɚɞɢɞɚ ԕўɥɥɚɧɢɥɚɞɢ, ɲɭɧɢɧɝɞɟɤ, ɛɭ ɦɟɬɨɞ ўԕɭɜɱɢɥɚɪ ɭɱɭɧ ɯɨɬɢɪɚ 
ɦɚɲԕɢ ɜɚɡɢɮɚɫɢɧɢ ԟɚɦ ўɬɚɣɞɢ. 

 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
 ўԕɢɬɭɜɱɢ ɦɚɲԑɭɥɨɬɝɚ ԕɚɞɚɪ ɦɚɜɡɭɧɢɧɝ ɚɫɨɫɢɣ ɬɭɲɭɧɱɚɥɚɪɢ 

ɦɚɡɦɭɧɢ ёɪɢɬɢɥɝɚɧ ɢɧɩɭɬ-ɦɚɬɧɧɢ ɬɚɪԕɚɬɦɚ ёɤɢ ɬɚԕɞɢɦɨɬ ɤўɪɢɧɢɲɢɞɚ 
ɬɚɣёɪɥɚɣɞɢ; 

 ɹɧɝɢ ɦɚɜɡɭ ɦɨԟɢɹɬɢɧɢ ёɪɢɬɭɜɱɢ ɦɚɬɧ ɬɚɴɥɢɦ ɨɥɭɜɱɢɥɚɪɝɚ  
ɬɚɪԕɚɬɢɥɚɞɢ ёɤɢ ɬɚԕɞɢɦɨɬ ɤўɪɢɧɢɲɢɞɚ ɧɚɦɨɣɢɲ  ɷɬɢɥɚɞɢ; 

 ɬɚɴɥɢɦ ɨɥɭɜɱɢɥɚɪ  ɢɧɞɢɜɢɞɭɚɥ ɬɚɪɡɞɚ ɦɚɬɧ ɛɢɥɚɧ ɬɚɧɢɲɢɛ ɱɢԕɢɛ, 
ўɡ ɲɚɯɫɢɣ ԕɚɪɚɲɥɚɪɢɧɢ ɬɟɝɢɲɥɢ ɫўɡɥɚɪɧɢɧɝ ɨɫɬɢɝɚ ɱɢɡɢɛ ёɤɢ ɱɢɡɦɚɫɞɚɧ, 
ɦɚɯɫɭɫ  ɛɟɥɝɢɥɚɪɧɢ (v - ɬɚɧɢɲ ɦɚɴɥɭɦɨɬ, ? - ɦɚɡɤɭɪ ɦɚɴɥɭɦɨɬɧɢ 
ɬɭɲɭɧɦɚɞɢɦ, ɢɡɨԟ ɤɟɪɚɤ, + - ɛɭ ɦɚɴɥɭɦɨɬ ɦɟɧ ɭɱɭɧ ɹɧɝɢɥɢɤ, "-" - ɛɭ ɮɢɤɪ 
ёɤɢ ɦɚɡɤɭɪ ɦɚɴɥɭɦɨɬɝɚ ԕɚɪɲɢɦɚɧ ɜɚ ԟ.ɤ.) ɜɚɪɚԕ ԟɨɲɢɹɫɢɝɚ ԕўɣɢɲ ɨɪԕɚɥɢ 
ɢɮɨɞɚɥɚɣɞɢɥɚɪ. 

Ȼɟɥɝɢɥɚɧɝɚɧ ɜɚԕɬ ɹɤɭɧɥɚɧɝɚɱ,  ɬɚɴɥɢɦ ɨɥɭɜɱɢɥɚɪ ɭɱɭɧ ɧɨɬɚɧɢɲ ɜɚ 
ɬɭɲɭɧɚɪɫɢɡ ɛўɥɝɚɧ ɦɚɴɥɭɦɨɬɥɚɪ ўԕɢɬɭɜɱɢ ɬɨɦɨɧɢɞɚɧ ɬɚԟɥɢɥ ԕɢɥɢɧɢɛ, 
ɢɡɨԟɥɚɧɚɞɢ,  ɭɥɚɪɧɢɧɝ ɦɨԟɢɹɬɢ ɬўɥɢԕ ёɪɢɬɢɥɚɞɢ.  ɋɚɜɨɥɥɚɪɝɚ ɠɚɜɨɛ 
ɛɟɪɢɥɚɞɢ ɜɚ ɦɚɲԑɭɥɨɬ ɹɤɭɧɥɚɧɚɞɢ. Ɍɟɯɧɢɤ ɦɚɬɧɧɢ ɢɧɫɟɪɬ ɭɫɭɥɢɞɚ 
ɛɟɥɝɢɥɚɲɧɢ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɧɢɧɝ ɭɣ ɜɚɡɢɮɚɫɢ (ɦɭɫɬɚԕɢɥ ɢɲ) ɫɢɮɚɬɢɞɚ 
ɛɟɪɢɲ ԟɚɦ ɦɭɦɤɢɧ. 

 

“Ɍɭɲɭɧɱɚɥɚɪ ɬɚԟɥɢɥɢ” ɦɟɬɨɞɢ 
Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: ɦɚɡɤɭɪ ɦɟɬɨɞ ɬɚɥɚɛɚɥɚɪ ёɤɢ ԕɚɬɧɚɲɱɢɥɚɪɧɢ 

ɦɚɜɡɭ ɛɭɣɢɱɚ ɬɚɹɧɱ ɬɭɲɭɧɱɚɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲ ɞɚɪɚɠɚɫɢɧɢ ɚɧɢԕɥɚɲ, ўɡ 

Те̭т 

1. Ку̜д̛̛̬л̦̐̌ ̛̍о̥̭̭̌̌ 
т̬̌к̛̛̍д̛̌̐ кул̛̦ ̜ўқот̛̹ 
̥у̥к̛̛̦̥? 

• А. ҳ̌ 

• В. ̜ўқ 

Қ̛ё̛̭̜ т̌ҳл̛л 

PinKay ̏̌ 
Nestrơ̬̍кетл̛̛̬̦̌ ў̬̌̚о 
т̌ққо̭л̦̌ .̐ 

2. Ту̹у̸̦̌ т̌ҳл̛л̛ 

Torrefaction̍у – ... 

А̥̌л̛̜ кў̛̦к̥̌ 

В̦̌ К̬е̏еле̦ д̛̬̥̥̌̐̌̌-

̛̭д̦̌ ̴о̜д̌л̛̦̌̍ ту̬л̛ 
̛̍о̥̭̭̌̌л̬̌ т̬̌к̛̛̍д̛̌̐ 
H:C, O:C̛̦̭̍̌тл̛̬̦̌ 
̛̦̌қл̦̌ .̐ 
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ɛɢɥɢɦɥɚɪɢɧɢ ɦɭɫɬɚԕɢɥ ɪɚɜɢɲɞɚ ɬɟɤɲɢɪɢɲ, ɛɚԟɨɥɚɲ, ɲɭɧɢɧɝɞɟɤ, ɹɧɝɢ 
ɦɚɜɡɭ ɛɭɣɢɱɚ ɞɚɫɬɥɚɛɤɢ ɛɢɥɢɦɥɚɪ ɞɚɪɚɠɚɫɢɧɢ ɬɚɲԟɢɫ ԕɢɥɢɲ ɦɚԕɫɚɞɢɞɚ 
ԕўɥɥɚɧɢɥɚɞɢ. 

 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
 ɢɲɬɢɪɨɤɱɢɥɚɪ ɦɚɲԑɭɥɨɬ ԕɨɢɞɚɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɬɢɪɢɥɚɞɢ; 
 ўԕɭɜɱɢɥɚɪɝɚ ɦɚɜɡɭɝɚ ёɤɢ ɛɨɛɝɚ ɬɟɝɢɲɥɢ ɛўɥɝɚɧ ɫўɡɥɚɪ, ɬɭɲɭɧɱɚɥɚɪ 

ɧɨɦɢ ɬɭɲɢɪɢɥɝɚɧ ɬɚɪԕɚɬɦɚɥɚɪ ɛɟɪɢɥɚɞɢ ( ɢɧɞɢɜɢɞɭɚɥ ёɤɢ ɝɭɪɭԟɥɢ 
ɬɚɪɬɢɛɞɚ); 

 ўԕɭɜɱɢɥɚɪ ɦɚɡɤɭɪ ɬɭɲɭɧɱɚɥɚɪ ԕɚɧɞɚɣ ɦɚɴɧɨ ɚɧɝɥɚɬɢɲɢ, ԕɚɱɨɧ, 
ԕɚɧɞɚɣ ԟɨɥɚɬɥɚɪɞɚ ԕўɥɥɚɧɢɥɢɲɢ ԟɚԕɢɞɚ ёɡɦɚ ɦɚɴɥɭɦɨɬ ɛɟɪɚɞɢɥɚɪ; 

 ɛɟɥɝɢɥɚɧɝɚɧ ɜɚԕɬ ɹɤɭɧɢɝɚ ɟɬɝɚɱ ўԕɢɬɭɜɱɢ ɛɟɪɢɥɝɚɧ 
ɬɭɲɭɧɱɚɥɚɪɧɢɧɝ ɬўԑɪɢ ɜɚ ɬўɥɢԕ ɢɡɨԟɢɧɢ ўԕɢɛ ɷɲɢɬɬɢɪɚɞɢ ёɤɢ ɫɥɚɣɞ 
ɨɪԕɚɥɢ ɧɚɦɨɣɢɲ ɷɬɚɞɢ;  

 ԟɚɪ ɛɢɪ ɢɲɬɢɪɨɤɱɢ ɛɟɪɢɥɝɚɧ ɬўԑɪɢ ɠɚɜɨɛɥɚɪ ɛɢɥɚɧ ўɡɢɧɢɧɝ 
ɲɚɯɫɢɣ ɦɭɧɨɫɚɛɚɬɢɧɢ ɬɚԕԕɨɫɥɚɣɞɢ, ɮɚɪԕɥɚɪɢɧɢ ɚɧɢԕɥɚɣɞɢ ɜɚ ўɡ ɛɢɥɢɦ 
ɞɚɪɚɠɚɫɢɧɢ ɬɟɤɲɢɪɢɛ, ɛɚԟɨɥɚɣɞɢ. 

 

 

ɇɚɦɭɧɚ: “Ɇɨɞɭɥɞɚɝɢ ɬɚɹɧɱ ɬɭɲɭɧɱɚɥɚɪ ɬɚԟɥɢɥɢ” 

 

Ɍɭɲɭɧɱɚɥɚɪ 
ɋɢɡɧɢɧɝɱɚ ɛɭ ɬɭɲɭɧɱɚ ԕɚɧɞɚɣ 

ɦɚɴɧɨɧɢ ɚɧɝɥɚɬɚɞɢ? 

Ԕўɲɢɦɱɚ 
ɦɚɴɥɭɦɨɬ 

Pin-Kay -ɛɪɢɤɟɬɥɚɪɢ 

Ȼɪɢɤɟɬɥɚɪɧɢɧɝ 4 ёɤɢ 6 ԕɢɪɪɚɥɢ ɬɭɪɢ. 
ɍɥɚɪɧɢɧɝ ўɪɬɚɫɢɞɚ ɪɚɞɢɚɥ ɬɟɲɢɤ 
ɛўɥɚɞɢ. Ȼɪɢɤɟɬ ɦɟɯɚɧɢɤ ɲɧɟɤɥɢ 
ɩɪɟɫɫɥɚɪɞɚ ɸԕɨɪɢ ɛɨɫɢɦɞɚ (1000-1100 

ɛɚɪ) ɩɪɟɫɫɥɚɧɚɞɢ. ɉɪɟɫɫɥɚɧɚёɬɝɚɧɞɚ 
ɛɪɢɤɟɬɥɚɪɧɢ ɫɢɪɬɢ ɢɫɫɢԕɥɢɤ ɬɚɴɫɢɪɢɞɚ 
ɤɭɹɞɢ ɜɚ ԕɨɪɚɣɢɛ ԕɨɥɚɞɢ. 

 

Torrefaction 

"Torrefaction" (ɮɪɚɧɰɭɡɱɚ "ɤɭɣɞɢɪɢɲ") - 
ɛɢɨɦɚɫɫɚɝɚ ɢɫɫɢԕɥɢɤ ɛɢɥɚɧ ɚɫɬɚ-ɫɟɤɢɧ 
ɞɚɫɬɥɚɛɤɢ ɢɲɥɨɜ ɛɟɪɢɲ ɜɚ ɬɨɡɚɥɚɲ 
ɠɚɪɚёɧɢɞɢɪ. ɂɲɥɨɜ ɛɟɪɢɲ ԟɚɪɨɪɚɬɢ 
200-350ºɋ ɨɪɚɥɢԑɢɞɚ ɛўɥɢɛ, ɛɭ ɠɚɪɚёɧ 
ɯɭɞɞɢ ɤɨɮɟ ɞɨɧɚɥɚɪɢɧɢ ԕɨɜɭɪɢɲɞɚɝɢɝɚ 
ўɯɲɚɛ ɤɟɬɚɞɢ. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ 
ԕɚɬɬɢԕ ɷɧɟɪɝɢɹ ɬɚɲɭɜɱɢ ɛўɥɢɛ, 

ɛɢɨɦɚɫɫɚ ɜɚ ёԑɨɱ ɤўɦɢɪɢ ўɪɬɚɫɢɞɚɝɢ 
ɬɚɛɢɢɣ ɯɨɫɫɚɥɚɪɢ ɹɯɲɢɥɚɧɝɚɧ ɦɚԟɫɭɥɨɬ 
ԟɢɫɨɛɥɚɧɚɞɢ. 

 

ɉɟɥɥɟɬ 

Ёԕɢɥԑɢ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɦɚɣɞɚ 
ɛɪɢɤɟɬ. ɍ ɦɚɣɞɚ ɝɪɚɧɭɥɚ ɲɚɤɥɢɞɚ 
ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. 
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RUF-ɛɪɢɤɟɬɥɚɪ 

Ɍўԑɪɢ ɬўɪɬɛɭɪɱɚɤɥɢ ɩɪɢɡɦɚ ɲɚɤɥɢɞɚɝɢ 
ɛɪɢɤɟɬɥɚɪ. Ȼɭ ɧɨɦ ɛɪɢɤɟɬ ɢɲɥɚɛ 
ɱɢԕɚɪɭɜɱɢ ɠɢԟɨɡ ɧɨɦɢɞɚɧ ɨɥɢɧɝɚɧ. 
RUF-ɛɪɢɤɟɬɥɚɪɧɢɧɝ ɲɚɤɥɢ ɯɭɞɞɢ 
ԑɢɲɬɝɚ ўɯɲɚɣɞɢ. Ȼɭ ɛɪɢɤɟɬɥɚɪ 
ɝɢɞɪɚɜɥɢɤ ɩɪɟɫɫɥɚɪɞɚ ɸԕɨɪɢ ɛɨɫɢɦɞɚ 
(300-400 ɛɚɪ) ɩɪɟɫɫɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. 

 

ɂɡɨԟ: ɂɤɤɢɧɱɢ ɭɫɬɭɧɱɚɝɚ ԕɚɬɧɚɲɱɢɥɚɪ ɬɨɦɨɧɢɞɚɧ ɮɢɤɪ 
ɛɢɥɞɢɪɢɥɚɞɢ. Ɇɚɡɤɭɪ ɬɭɲɭɧɱɚɥɚɪ ԟɚԕɢɞɚ ԕўɲɢɦɱɚ ɦɚɴɥɭɦɨɬ ɝɥɨɫɫɚɪɢɣɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ ɛўɥɢɲɢ ɦɭɦɤɢɧ.  

 

"ȼɟɧɧ ɞɢɚɝɪɚɦɦɚɫɢ" ɦɟɬɨɞɢ 
Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ:  Ȼɭ ɦɟɬɨɞ ɝɪɚɮɢɤ ɬɚɫɜɢɪ ɨɪԕɚɥɢ ўԕɢɬɢɲɧɢ 

ɬɚɲɤɢɥ ɷɬɢɲ ɲɚɤɥɢ ɛўɥɢɛ, ɭ ɢɤɤɢɬɚ (ɭɱɬɚ, ɬўɪɬɬɚ ɜɚ ԟ.ɤ.) ўɡɚɪɨ ɤɟɫɢɲɝɚɧ 
ɚɣɥɚɧɚ ɬɚɫɜɢɪɢ ɨɪԕɚɥɢ ɢɮɨɞɚɥɚɧɚɞɢ. Ɇɚɡɤɭɪ ɦɟɬɨɞ ɬɭɪɥɢ ɬɭɲɭɧɱɚɥɚɪ, 
ɚɫɨɫɥɚɪ, ɬɚɫɚɜɭɪɥɚɪɧɢɧɝ ɚɧɚɥɢɡ ɜɚ ɫɢɧɬɟɡɢɧɢ ɢɤɤɢ ɚɫɩɟɤɬ ɨɪԕɚɥɢ ɤўɪɢɛ 
ɱɢԕɢɲ, ɭɥɚɪɧɢɧɝ ɭɦɭɦɢɣ ɜɚ ɮɚɪԕɥɨɜɱɢ ɠɢԟɚɬɥɚɪɢɧɢ ɚɧɢԕɥɚɲ, ɬɚԕԕɨɫɥɚɲ 
ɢɦɤɨɧɢɧɢ ɛɟɪɚɞɢ. 

 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
 ɢɲɬɢɪɨɤɱɢɥɚɪ ɢɤɤɢ ɤɢɲɢɞɚɧ ɢɛɨɪɚɬ ɠɭɮɬɥɢɤɥɚɪɝɚ 

ɛɢɪɥɚɲɬɢɪɢɥɚɞɢɥɚɪ ɜɚ ɭɥɚɪɝɚ ɤўɪɢɛ ɱɢԕɢɥɚёɬɝɚɧ ɬɭɲɭɧɱɚ ёɤɢ ɚɫɨɫɧɢɧɝ 
ўɡɢɝɚ ɯɨɫ, ɮɚɪԕɥɢ ɠɢԟɚɬɥɚɪɢɧɢ (ёɤɢ ɚɤɫɢ) ɞɨɢɪɚɥɚɪ ɢɱɢɝɚ ёɡɢɛ ɱɢԕɢɲ 
ɬɚɤɥɢɮ ɷɬɢɥɚɞɢ; 

 ɧɚɜɛɚɬɞɚɝɢ ɛɨɫԕɢɱɞɚ ɢɲɬɢɪɨɤɱɢɥɚɪ ɬўɪɬ (3-5) ɤɢɲɢɞɚɧ ɢɛɨɪɚɬ 
ɤɢɱɢɤ ɝɭɪɭԟɥɚɪɝɚ ɛɢɪɥɚɲɬɢɪɢɥɚɞɢ ɜɚ ԟɚɪ ɛɢɪ ɠɭɮɬɥɢɤ ўɡ ɬɚԟɥɢɥɢ ɛɢɥɚɧ 
ɝɭɪɭԟ ɚɴɡɨɥɚɪɢɧɢ ɬɚɧɢɲɬɢɪɚɞɢɥɚɪ; 

  ɠɭɮɬɥɢɤɥɚɪɧɢɧɝ ɬɚԟɥɢɥɢ ɷɲɢɬɢɥɝɚɱ, ɭɥɚɪ ɛɢɪɝɚɥɚɲɢɛ, ɤўɪɢɛ 
ɱɢԕɢɥɚёɬɝɚɧ ɦɭɚɦɦɨ ёԟɭɞ ɬɭɲɭɧɱɚɥɚɪɧɢɧɝ ɭɦɭɦɢɣ ɠɢԟɚɬɥɚɪɢɧɢ (ёɤɢ 
ɮɚɪԕɥɢ) ɢɡɥɚɛ ɬɨɩɚɞɢɥɚɪ, ɭɦɭɦɥɚɲɬɢɪɚɞɢɥɚɪ ɜɚ ɞɨɢɪɚɱɚɥɚɪɧɢɧɝ ɤɟɫɢɲɝɚɧ 
ԕɢɫɦɢɝɚ ёɡɚɞɢɥɚɪ. 

ɇɚɦɭɧɚ: Ⱥɧɢɦɚɰɢɹɥɚɪ ɹɪɚɬɢɲ ɢɦɤɨɧɢɹɬɥɚɪɢ ɛўɣɢɱɚ 
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 “Ȼɥɢɰ-ўɣɢɧ” ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: ўԕɭɜɱɢɥɚɪɞɚ ɬɟɡɥɢɤ, ɚɯɛɨɪɨɬɥɚɪɧɢ ɬɚԟɥɢɥ 
ԕɢɥɢɲ, ɪɟɠɚɥɚɲɬɢɪɢɲ, ɛɚɲɨɪɚɬɥɚɲ ɤўɧɢɤɦɚɥɚɪɢɧɢ ɲɚɤɥɥɚɧɬɢɪɢɲɞɚɧ 
ɢɛɨɪɚɬ. Ɇɚɡɤɭɪ ɦɟɬɨɞɧɢ ɛɚԟɨɥɚɲ ɜɚ ɦɭɫɬɚԟɤɚɦɥɚɲ ɦɚɤɫɚɞɢɞɚ ԕўɥɥɚɲ 
ɦɭɦɤɢɧ. 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɛɨɫԕɢɱɥɚɪɢ: 
1. Ⱦɚɫɬɥɚɛ ɢɲɬɢɪɨɤɱɢɥɚɪɝɚ ɛɟɥɝɢɥɚɧɝɚɧ ɦɚɜɡɭ ɸɡɚɫɢɞɚɧ ɬɚɣёɪɥɚɧɝɚɧ 

ɬɨɩɲɢɪɢԕ, ɹɴɧɢ  ɬɚɪԕɚɬɦɚ ɦɚɬɟɪɢɚɥɥɚɪ ɚɥɨԟɢɞɚ-ɚɥɨԟɢɞɚ ɛɟɪɢɥɚɞɢ ɜɚ 
ɭɥɚɪɞɚɧ ɦɚɬɟɪɢɚɥɧɢ ɫɢɧɱɢɤɥɚɛ ўɪɝɚɧɢɲ ɬɚɥɚɛ ɷɬɢɥɚɞɢ. ɒɭɧɞɚɧ ɫўɧɝ, 
ɢɲɬɢɪɨɤɱɢɥɚɪɝɚ ɬўԑɪɢ ɠɚɜɨɛɥɚɪɧɢ ɬɚɪԕɚɬɦɚɞɚɝɢ «ɹɤɤɚ ɛɚԟɨ» ɤɨɥɨɧɤɚɫɢɝɚ 
ɛɟɥɝɢɥɚɲ ɤɟɪɚɤɥɢɝɢ ɬɭɲɭɧɬɢɪɢɥɚɞɢ. Ȼɭ ɛɨɫԕɢɱɞɚ ɜɚɡɢɮɚ ɹɤɤɚ ɬɚɪɬɢɛɞɚ 
ɛɚɠɚɪɢɥɚɞɢ. 

2. ɇɚɜɛɚɬɞɚɝɢ ɛɨɫԕɢɱɞɚ ɬɪɟɧɟɪ-ўԕɢɬɭɜɱɢ  ɢɲɬɢɪɨɤɱɢɥɚɪɝɚ  ɭɱ (3-5) 

ɤɢɲɢɞɚɧ ɢɛɨɪɚɬ ɤɢɱɢɤ ɝɭɪɭԟɥɚɪɝɚ ɛɢɪɥɚɲɬɢɪɚɞɢ ɜɚ ɝɭɪɭԟ ɚɴɡɨɥɚɪɢɧɢ ўɡ 
ɮɢɤɪɥɚɪɢ ɛɢɥɚɧ ɝɭɪɭԟɞɨɲɥɚɪɢɧɢ ɬɚɧɢɲɬɢɪɢɛ, ɛɚԟɫɥɚɲɢɛ, ɛɢɪ-ɛɢɪɢɝɚ 
ɬɚɴɫɢɪ ўɬɤɚɡɢɛ, ўɡ ɮɢɤɪɥɚɪɢɝɚ ɢɲɨɧɬɢɪɢɲ, ɤɟɥɢɲɝɚɧ ԟɨɥɞɚ ɛɢɪ ɬўɯɬɚɦɝɚ 
ɤɟɥɢɛ, ɠɚɜɨɛɥɚɪɢɧɢ «ɝɭɪɭԟ ɛɚԟɨɫɢ» ɛўɥɢɦɢɝɚ ɪɚԕɚɦɥɚɪ ɛɢɥɚɧ ɛɟɥɝɢɥɚɛ 
ɱɢԕɢɲɧɢ ɬɨɩɲɢɪɚɞɢ. 

3. Ȼɚɪɱɚ ɤɢɱɢɤ ɝɭɪɭԟɥɚɪ ўɡ ɢɲɥɚɪɢɧɢ ɬɭɝɚɬɝɚɱ, ɬўԑɪɢ ԟɚɪɚɤɚɬɥɚɪ 
ɤɟɬɦɚ-ɤɟɬɥɢɝɢ ɬɪɟɧɟɪ-ўԕɢɬɭɜɱɢ ɬɨɦɨɧɢɞɚɧ ўԕɢɛ ɷɲɢɬɬɢɪɢɥɚɞɢ ɜɚ 
ўԕɭɜɱɢɥɚɪɞɚɧ ɛɭ ɠɚɜɨɛɥɚɪɧɢ «ɬўԑɪɢ ɠɚɜɨɛ» ɛўɥɢɦɢɝɚ ёɡɢɲ ɫўɪɚɥɚɞɢ. 

4. «Ɍўԑɪɢ ɠɚɜɨɛ» ɛўɥɢɦɢɞɚ ɛɟɪɢɥɝɚɧ ɪɚԕɚɦɥɚɪɞɚɧ «ɹɤɤɚ ɛɚԟɨ» 
ɛўɥɢɦɢɞɚ ɛɟɪɢɥɝɚɧ ɪɚԕɚɦɥɚɪ ɬɚԕԕɨɫɥɚɧɢɛ, ɮɚɪԕ ɛўɥɫɚ «0», ɦɨɫ ɤɟɥɫɚ «1» 
ɛɚɥɥ ԕўɣɢɲ ɫўɪɚɥɚɞɢ. ɒɭɧɞɚɧ ɫўɧɝ «ɹɤɤɚ ɯɚɬɨ» ɛўɥɢɦɢɞɚɝɢ ɮɚɪԕɥɚɪ 
ɸԕɨɪɢɞɚɧ ɩɚɫɬɝɚ ԕɚɪɚɛ ԕўɲɢɛ ɱɢԕɢɥɢɛ, ɭɦɭɦɢɣ ɣɢԑɢɧɞɢ ԟɢɫɨɛɥɚɧɚɞɢ. 

5. ɏɭɞɞɢ ɲɭ ɬɚɪɬɢɛɞɚ «ɬўԑɪɢ ɠɚɜɨɛ» ɜɚ «ɝɭɪɭԟ ɛɚԟɨɫɢ» ўɪɬɚɫɢɞɚɝɢ 
ɮɚɪԕ ɱɢԕɚɪɢɥɚɞɢ ɜɚ ɛɚɥɥɚɪ «ɝɭɪɭԟ ɯɚɬɨɫɢ» ɛўɥɢɦɢɝɚ ёɡɢɛ, ɸԕɨɪɢɞɚɧ 
ɩɚɫɬɝɚ ԕɚɪɚɛ ԕўɲɢɥɚɞɢ ɜɚ ɭɦɭɦɢɣ ɣɢԑɢɧɞɢ ɤɟɥɬɢɪɢɛ ɱɢԕɚɪɢɥɚɞɢ.  

6. Ɍɪɟɧɟɪ-ўԕɢɬɭɜɱɢ ɹɤɤɚ ɜɚ ɝɭɪɭԟ ɯɚɬɨɥɚɪɢɧɢ ɬўɩɥɚɧɝɚɧ ɭɦɭɦɢɣ 
ɣɢԑɢɧɞɢ ɛўɣɢɱɚ ɚɥɨԟɢɞɚ-ɚɥɨԟɢɞɚ ɲɚɪԟɥɚɛ ɛɟɪɚɞɢ. 

7. ɂɲɬɢɪɨɤɱɢɥɚɪɝɚ  ɹɤɤɚ ɬɚɪɬɢɛɞɚ (50%) ɜɚ ɝɭɪɭԟɞɚ (50%) ɨɥɝɚɧ 
ɛɚԟɨɥɚɪɢɝɚ ԕɚɪɚɛ, ɭɥɚɪɧɢɧɝ ɦɚɜɡɭ ɛўɣɢɱɚ ўɡɥɚɲɬɢɪɢɲ ɞɚɪɚɠɚɥɚɪɢ 
ɚɧɢԕɥɚɧɚɞɢ. 

«Ɍɭɪɥɢ ɛɢɨɦɚɫɫɚɥɚɪɧɢ ɬɨɪɪɟɮɢɤɚɰɢɹ ԕɢɥɢɲ» ɤɟɬɦɚ-ɤɟɬɥɢɝɢɧɢ 
ɠɨɣɥɚɲɬɢɪɢɧɝ. Ўɡɢɧɝɢɡɧɢ ɬɟɤɲɢɪɢɛ ɤўɪɢɧɝ! 

Ԟɚɪɚɤɚɬɥɚɪ ɦɚɡɦɭɧɢ 
əɤɤɚ 
ɛɚԟɨ 

əɤɤɚ 
ɯɚɬɨ 

Ɍўԑɪɢ 
ɠɚɜɨɛ 

Ƚɭɪɭԟ 
ɛɚԟɨɫɢ 

Ƚɭɪɭԟ 
ɯɚɬɨɫɢ 

Ⱦɚԑɚɥ ԕɭɪɢɬɢɲ      

Ⱥɧɢԕ ԕɭɪɢɬɢɲ      

Ɍɨɪɪɟɮɢɤɚɰɢɹ      

ɋɨɜɭɬɢɲ      

Ɇɚɣɞɚɥɚɲ      

ɉɪɟɫɫɥɚɲ      

ɋɨɜɭɬɢɲ      
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 “Ȼɪɢɮɢɧɝ” ɦɟɬɨɞɢ 

“Ȼɪɢɮɢɧɝ”- (ɢɧɝ. briefing-ԕɢɫԕɚ) ɛɢɪɨɪ-ɛɢɪ ɦɚɫɚɥɚ ёɤɢ ɫɚɜɨɥɧɢɧɝ 
ɦɭԟɨɤɚɦɚɫɢɝɚ ɛɚԑɢɲɥɚɧɝɚɧ ԕɢɫԕɚ ɩɪɟɫɫ-ɤɨɧɮɟɪɟɧɰɢɹ. 

Ўɬɤɚɡɢɲ ɛɨɫԕɢɱɥɚɪɢ: 
1. Ɍɚԕɞɢɦɨɬ ԕɢɫɦɢ. 
2. Ɇɭԟɨɤɚɦɚ ɠɚɪɚёɧɢ (ɫɚɜɨɥ-ɠɚɜɨɛɥɚɪ ɚɫɨɫɢɞɚ). 
Ȼɪɢɮɢɧɝɥɚɪɞɚɧ ɬɪɟɧɢɧɝ ɹɤɭɧɥɚɪɢɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲɞɚ ɮɨɣɞɚɥɚɧɢɲ 

ɦɭɦɤɢɧ. ɒɭɧɢɧɝɞɟɤ, ɚɦɚɥɢɣ ўɣɢɧɥɚɪɧɢɧɝ ɛɢɪ ɲɚɤɥɢ ɫɢɮɚɬɢɞɚ 
ԕɚɬɧɚɲɱɢɥɚɪ ɛɢɥɚɧ ɛɢɪɝɚ ɞɨɥɡɚɪɛ  ɦɚɜɡɭ ёɤɢ ɦɭɚɦɦɨ ɦɭԟɨɤɚɦɚɫɢɝɚ 
ɛɚԑɢɲɥɚɧɝɚɧ ɛɪɢɮɢɧɝɥɚɪ ɬɚɲɤɢɥ ɷɬɢɲ ɦɭɦɤɢɧ ɛўɥɚɞɢ. Ɍɚɥɚɛɚɥɚɪ ёɤɢ 
ɬɢɧɝɥɨɜɱɢɥɚɪ ɬɨɦɨɧɢɞɚɧ ɹɪɚɬɢɥɝɚɧ ɦɨɛɢɥ ɢɥɨɜɚɥɚɪɧɢɧɝ ɬɚԕɞɢɦɨɬɢɧɢ 
ўɬɤɚɡɢɲɞɚ ԟɚɦ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. 

 

 

“ɉɨɪɬɮɨɥɢɨ”ɦɟɬɨɞɢ 
“ɉɨɪɬɮɨɥɢɨ” – ( ɢɬɚɥ. portfolio-ɩɨɪɬɮɟɥɶ, ɢɧɝɥ.ԟɭɠɠɚɬɥɚɪ ɭɱɭɧ 

ɩɚɩɤɚ) ɬɚɴɥɢɦɢɣ ɜɚ ɤɚɫɛɢɣ ɮɚɨɥɢɹɬ ɧɚɬɢɠɚɥɚɪɢɧɢ ɚɭɬɟɧɬɢɤ ɛɚԟɨɥɚɲɝɚ 
ɯɢɡɦɚɬ ԕɢɥɭɜɱɢ ɡɚɦɨɧɚɜɢɣ ɬɚɴɥɢɦ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɞɚɧ ԟɢɫɨɛɥɚɧɚɞɢ. 
ɉɨɪɬɮɨɥɢɨ ɦɭɬɚɯɚɫɫɢɫɧɢɧɝ ɫɚɪɚɥɚɧɝɚɧ ўԕɭɜ-ɦɟɬɨɞɢɤ ɢɲɥɚɪɢ, ɤɚɫɛɢɣ 
ɸɬɭԕɥɚɪɢ ɣɢԑɢɧɞɢɫɢ ɫɢɮɚɬɢɞɚ ɚɤɫ ɷɬɚɞɢ. ɀɭɦɥɚɞɚɧ, ɬɚɥɚɛɚ ёɤɢ 
ɬɢɧɝɥɨɜɱɢɥɚɪɧɢɧɝ  ɦɨɞɭɥ ɸɡɚɫɢɞɚɧ ўɡɥɚɲɬɢɪɢɲ ɧɚɬɢɠɚɫɢɧɢ ɷɥɟɤɬɪɨɧ 
ɩɨɪɬɮɨɥɢɨɥɚɪ ɨɪԕɚɥɢ ɬɟɤɲɢɪɢɲ ɦɭɦɤɢɧ ɛўɥɚɞɢ. Ɉɥɢɣ ɬɚɴɥɢɦ 
ɦɭɚɫɫɚɫɚɥɚɪɢɞɚ ɩɨɪɬɮɨɥɢɨɧɢɧɝ ԕɭɣɢɞɚɝɢ  ɬɭɪɥɚɪɢ ɦɚɜɠɭɞ: 

 

Ɏɚɨɥɢɹɬ 
ɬɭɪɢ 

ɂɲ ɲɚɤɥɢ 

ɂɧɞɢɜɢɞɭɚɥ Ƚɭɪɭԟɢɣ 

Ɍɚɴɥɢɦɢɣ 

ɮɚɨɥɢɹɬ 

Ɍɚɥɚɛɚɥɚɪ ɩɨɪɬɮɨɥɢɨɫɢ, ɛɢ-

ɬɢɪɭɜɱɢ, ɞɨɤɬɨɪɚɧɬ, ɬɢɧɝɥɨɜ-

ɱɢ  ɩɨɪɬɮɨɥɢɨɫɢ ɜɚ ɛɨɲԕ.  

Ɍɚɥɚɛɚɥɚɪ ɝɭɪɭԟɢ, 
ɬɢɧɝɥɨɜɱɢɥɚɪ ɝɭɪɭԟɢ 
ɩɨɪɬɮɨɥɢɨɫɢ ɜɚ ɛɨɲԕ.  

ɉɟɞɚɝɨɝɢɤ 
ɮɚɨɥɢɹɬ 

Ўԕɢɬɭɜɱɢ ɩɨɪɬɮɨɥɢɨɫɢ, 
ɪɚԟɛɚɪ ɯɨɞɢɦ ɩɨɪɬɮɨɥɢɨɫɢ 

Ʉɚɮɟɞɪɚ, ɮɚɤɭɥɶɬɟɬ, ɦɚɪɤɚɡ, 
ɈɌɆ ɩɨɪɬɮɨɥɢɨɫɢ ɜɚ ɛɨɲԕ. 
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III. ɇȺɁȺɊɂɃ ɆȺɌȿɊɂȺɅɅȺɊ 

 

1-ɆȺȼɁɍ. ɈɊȽȺɇɂɄ ɋɂɇɌȿɁ ɋȺɇɈȺɌɂȾȺȽɂ ɂɇɇɈȼȺɐɂɈɇ 
ɌȿɏɇɈɅɈȽɂəɅȺɊ 

 

1–ɦɚɴɪɭɡɚ:ɏɥɨɪɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɹɧɝɢ 
ɬeɯɧɨɥɨɝɢɹɥɚɪɢ 

 

Ɋɟɠɚ: 
1.1. ɏɥɨɪɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ɫɢɧɮɥɚɪɢ, ɭɥɚɪɧɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɢɫɬeԕɛɨɥɥɚɪɢ  
1.2. ȼɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬeɯɧɨɥɨɝɢɹɫɢ 

1.3. ɗɬɚɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɫɢɧɬeɡ ԕɢɥɢɲ 

1.4. ɗɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞɧɢɧɝ ɢɤɤɢ ɛɨɫԕɢɱɥɢ ɫɢɧɬeɡɢ 

1.5. ɗɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɛɢɪ ɛɨɫԕɢɱɥɢ ɠɚɪɚёɧɢ. “Staffer” 

ɮɢɪɦɚɫɢ ɠɚɪɚёɧɢ 

1.6. Ɉɤɫɢɞɥɚɲ-ɯɥɨɪɥɚɲ ɨɪԕɚɥɢ ɷɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ 

 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ: Ɉɪɝɚɧɢɤ ɫɢɧɬeɡ, ɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ, ɬeɯɧɨɥɨɝɢɹ, 
ɯɥɨɪɥɚɲ, ɤɨɦɩɥeɤɫ ɬeɯɧɨɥɨɝɢɹɥɚɪ,eɬɢɥeɧ, ɚɰeɬɢɥeɧ, “ɋɬɚɮɮeɪ”, 

ɝɚɥɨɝeɧɥɚɲ ɪeɤɬɨɪɥɚɪɢ,«ȼɢɧɧɨɥɢɬ», ɨɤɫɢɞɥɚɲ-ɯɥɨɪɥɚɲ, ɛɢɪɥɚɲɬɢɪɢɥɝɚɧ 
ɭɫɭɥ 

 

1.1. ɏɥɨɪɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ɫɢɧɮɥɚɪɢ, ɭɥɚɪɧɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɢɫɬɢԕɛɨɥɥɚɪɢ 

 

“Ȼɢɡ ԟɚёɬɢɦɢɡɧɢɧɝ ɬɭɪɥɢ ɠɚɛԟɚɥɚɪɢɞɚ, ɯɚɥԕ ɯўɠɚɥɢɝɢɧɢɧɝ ɛɚɪɱɚ 
ɫɨԟɚɥɚɪɢɞɚ ɬɭɛ ɢɫɥɨԟɨɬɥɚɪɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɛ, ɹɧɝɢɥɚɧɢɲ ɫɚɪɢ ɛɨɪɚɪ 
ɷɤɚɧɦɢɡ, ɭɲɛɭ ɢɫɥɨԟɨɬɥɚɪɧɢɧɝ ɢɠɨɛɢɣ ɬɨɦɨɧɝɚ ўɡɝɚɪɢɲɢ, ɦɚɴɧɚɜɢɣ 
ɸɤɫɚɥɢɲɢɦɢɡɝɚ ɤўɦɚɤ ɛeɪɢɲɢ ԟɚɦɞɚ ɦɢɥɥɢɣ ԑɭɪɭɪ ɜɚ ɢɮɬɢɯɨɪɢɦɢɡɧɢ 
ɤɭɱɚɣɬɢɪɢɲɢ ɤўɩ ɠɢԟɚɬɞɚɧ ԟɚɪ ɬɨɦɨɧɥɚɦɚ ɟɬɭɤ ɤɚɞɪɥɚɪɝɚ ɛɨԑɥɢԕ ɷɤɚɧɢɧɢ 
ɭɧɭɬɦɚɫɥɢɝɢɦɢɡ ɥɨɡɢɦ. Ɋeɫɩɭɛɥɢɤɚɦɢɡɧɢɧɝ ɢԕɬɢɫɨɞɢɣ, ɫɢёɫɢɣ ɜɚ 
ɦɚɴɧɚɜɢɣ ɠɢԟɚɬɞɚɧ ԟɚɪ ɬɨɦɨɧɥɚɦɚ ɪɚɜɧɚԕ ɬɨɩɢɲɢɞɚ, ɛɭ ɫɨԟɚɥɚɪɞɚɝɢ 
ɦɭɚɦɦɨɥɚɪɧɢ ԟɚɥ ԕɢɥɢɲɢɦɢɡɞɚ ԟɚɦ ɦɢɥɥɢɣ ɤɚɞɪɥɚɪ ɛɨɲ ɨɦɢɥɥɚɪɞɚɧ ɛɢɪɢ 
ɛўɥɚɞɢ”. – ɞeɹ ɬɚɴɤɢɞɥɚɣɞɢ ɉɪeɡɢɞeɧɬɢɦɢɡ ўɡɢɧɢɧɝ “Ɂɚɦɨɧɚɜɢɣ ɤɚɞɪɥɚɪ 
ɬɚɣёɪɥɚɲ – ɢɫɥɨԟɨɬɥɚɪ ɦɭɜɚɮɮɚԕɢɹɬɢɧɢɧɝ ɚɫɨɫɢ” ɧɨɦɥɢ ɦɚɴɪɭɡɚɫɢɞɚ. 

Ⱥɣɬɢɲ ɦɭɦɤɢɧɤɢ, ɛɭɝɭɧɝɢ ɤɭɧɞɚ ɯɭɤɭɦɚɬɢɦɢɡ ɬɨɦɨɧɢɞɚɧ ɚɦɚɥɝɚ 
ɨɲɢɪɢɥɚёɬɝɚɧ ɢɫɥɨԟɨɬɥɚɪɧɢɧɝ ɚɤɫɚɪɢɹɬɢ ɛɢɡ ɱɭԕɭɪ ɛɢɥɢɦ ɨɥɢɲɢɦɢɡ, 
ɤɚɫɛ-ԟɭɧɚɪ ɫɢɪɥɚɪɢɧɢ ɦɭɤɚɦɦɚɥ ўɡɥɚɲɬɢɪɢɲɢɦɢɡ ɭɱɭɧ ɟɬɚɪɥɢ ɲɚɪɬ-

ɲɚɪɨɢɬɥɚɪ ɹɪɚɬɢɲɧɢ ɬɚɴɦɢɧɥɚɲɝɚ ԕɚɪɚɬɢɥɝɚɧ. ɒɭɧɞɚɣ ɷɤɚɧ, ɛɢɡɥɚɪ 
ўɡɢɦɢɡ ɭɱɭɧ ɹɪɚɬɢɥɚёɬɝɚɧ ɢɦɤɨɧɢɹɬɥɚɪɞɚɧ ɫɚɦɚɪɚɥɢ ɮɨɣɞɚɥɚɧɝɚɧ ԟɨɥɞɚ ўɡ 
ɛɢɥɢɦɢɦɢɡɧɢ ɨɲɢɪɢɲɢɦɢɡ ɜɚ ɨɥɝɚɧ ɛɢɥɢɦɥɚɪɢɦɢɡɞɚɧ ɜɚɬɚɧɢɦɢɡ ɪɚɜɧɚԕɢ 
ɣўɥɢɞɚ ɮɨɣɞɚɥɚɧɢɲɢɦɢɡ ɥɨɡɢɦ. 
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Ɉɪɝɚɧɢɤ ɫɢɧɬeɡ ɦɚԟɫɭɥɨɬɥɚɪɢ ɨɥɢɲ ɜɚ ɭɥɚɪ ɚɫɨɫɢɞɚ ɦɚɬeɪɢɚɥɥɚɪ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ԟɨɡɢɪɝɢ ɤɭɧ ɤɢɦё ɫɚɧɨɚɬɢ ɨɥɞɢɞɚ ɬɭɪɝɚɧ ɦɭԟɢɦ 
ɜɚɡɢɮɚɞɢɪ. Ȼɢɪ ɣɢɥɞɚ ɟɪ ɸɡɢɧɢɧɝ ɬɭɪɥɢ ɧɭԕɬɚɥɚɪɢɞɚ ɸɡ ɦɢɥɥɢɨɧɥɚɛ ɬɨɧɧɚ 
ɨɪɝɚɧɢɤ ɫɢɧɬeɡ ɦɚԟɫɭɥɨɬɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. Ȼɭɥɚɪ ɚɫɨɫɢɣ ɨɪɝɚɧɢɤ 
ɫɢɧɬeɡ ɦɚԟɫɭɥɨɬɥɚɪɢ – ɭɝɥeɜɨɞɨɪɨɞɥɚɪ ɜɚ ɭɥɚɪ ɚɫɨɫɢɞɚɝɢ ɦɚɬeɪɢɥɚɥɥɚɪ 
(ɷɬɢɥeɧ, ɩɪɨɩɢɥeɧ, ɛɭɬɢɥeɧɥɚɪ, ɛɭɬɚɞɢeɧ, ɛeɧɡɨɥ, ɬɨɥɭɨɥ, ɤɫɢɥɨɥɥɚɪ, 
ɫɬɢɪɨɥ ɜɚ ɛɨɲԕɚɥɚɪ), ɝɚɥɨɝeɧɥɢ ԟɨɫɢɥɚɥɚɪ (ɦeɬɢɥɯɥɨɪɢɞ, ɦeɬɢɥeɧɯɥɨɪɢɞ, 
ɯɥɨɪɨɮɨɪɦ, ɬўɪɬɯɥɨɪɥɢ ɭɝɥeɪɨɞ, ɷɬɢɥɯɥɨɪɢɞ, ɞɢɯɥɨɪeɬɚɧ, ɯɥɨɪɛeɧɡɨɥ, 
ɯɥɨɪɨɩɪeɧ ɜɚ ɛɨɲԕɚɥɚɪ), ɫɩɢɪɬɥɚɪ, ɮeɧɨɥɥɚɪ, ɚɥɞeɝɢɞɥɚɪ ɜɚ ɤeɬɨɧɥɚɪ, 
ɤɚɪɛɨɧ ɤɢɫɥɨɬɥɚɪ, ɨɞɞɢɣ ɜɚ ɦɭɪɚɤɤɚɛ ɷɮɢɪɥɚɪ, ɧɢɬɪɢɥɥɚɪ ɜɚ ɚɦɢɧɥɚɪ, ɫɭɥ-

ɮɨɤɢɫɥɨɬɚɥɚɪ, ɚɡɨ- ɜɚ ɞɚɡɨɛɢɪɢɤɦɚɥɚɪ ԟɚɦɞɚ ɛɨɲԕɚɥɚɪ; ɧɨɡɢɤ ɨɪɝɚɧɢɤ 
ɫɢɧɬeɡ ɦɚԟɫɭɥɨɬɥɚɪɢ (ɛўёԕɥɚɪ, ɞɨɪɢɜɨɪ ɜɨɫɢɬɚɥɚɪ, ɯɭɲɛўɣ ɯɢɞɥɢ 
ɦɨɞɞɚɥɚɪ, ɩeɫɬɢɰɢɞɥɚɪ, ɤɢɧɨɦɚɬeɪɢɚɥɥɚɪ, ɤɢɦёɜɢɣ ɪeɚɤɬɢɜɥɚɪ), ɬɚɛɢɢɣ 
ɷɧeɪɝɢɹ ɬɚɲɭɜɱɢɥɚɪ ɜɚ ɭɝɥeɪɨɞɥɢ ɦɚɬeɪɢɚɥɥɚɪ, ɤɢɦёɜɢɣ ɬɨɥɚɥɚɪ ԟɚɦɞɚ 
ɤɚɭɱɭɤ ɜɚ ɪeɡɢɧɚ ɦɚԟɫɭɥɨɬɥɚɪɢɞɢɪ. Ɉɪɝɚɧɢɤ ɫɢɧɬeɡ ɦɚԟɫɭɥɨɬɥɚɪɢɧɢɧɝ ɛɭ 
ɬɭɪɥɚɪɢ ɤўɩɥɚɛ ɚɞɚɛɢёɬɥɚɪɞɚ ёɪɢɬɢɛ ɛeɪɢɥɝɚɧ ɜɚ ɭɥɚɪɧɢɧɝ ԟɭɫɭɫɢɹɬɥɚɪɢ 
ɛɚɬɚɮɫɢɥ ўɪɝɚɧɢɥɝɚɧ. 

ɘԕɨɪɢɞɚɝɢ ɤɢɦё ɣўɧɚɥɢɲɥɚɪɢ ɨɪɚɫɢɞɚ ɝɚɥɨɝeɧɥɢ ԟɨɫɢɥɚɥɚɪ ɟɬɚɤɱɢ 
ԕɚɬɨɪɥɚɪɞɚ ɫɚɧɚɥɢɛ, ɭɥɚɪɞɚɧ ɦɨɧɨ-, ɞɢ-, ɬɪɢɯɥɨɪɦeɬɚɧɥɚɪ, ɜɢɧɢɥɯɥɨɪɢɞ, 
ɯɥɨɪɨɩɪeɧ, ɯɥɨɪɛeɧɡɨɥɥɚɪ ɯɚɥԕ ɜɚ ԕɢɲɥɨԕ ɯɭɠɚɥɢɝɢɧɢ ɬɭɪɥɢ ɦɚԟɫɭɥɨɬɥɚɪ 
ɛɢɥɚɧ ɬɚɴɦɢɧɥɚɲɝɚ ɯɢɦɚɬ ԕɢɥɢɛ ɤeɥɦɨԕɞɚ.    

Ʉɚɭɫɬɢɤ ɫɨɞɚɞɚɧ ɚɥɬeɪɧɚɬɢɜ ўɪɢɧɛɨɫɚɪɥɚɪɢ ɦɚɜɠɭɞ ɷɦɚɫɥɢɝɢ, ɭɧɢ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ԟɨɫɢɥ ɛўɥɭɜɱɢ ɯɥɨɪɧɢɧɝ ɛɚɪɬɚɪɚɮ ɷɬɢɥɢɲɢɧɢ ɬɚɥɚɛ 
ɷɬɚɞɢ. Ɍeɯɧɨɥɨɝɢɤ ɬɢɡɢɦɥɚɪɞɚ ɛɢɪ ɣɢɥɞɚ ԟɨɫɢɥ ɛўɥɭɜɱɢ 50 ɦɥɧ. ɬɨɧɧɚ 
ɯɥɨɪɧɢɧɝ 40% ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ ɭɱɭɧ ɫɚɪɮɥɚɧɢɲɢ ԟɢɫɨɛɥɚɛ ɱɢԕɢɥɝɚɧ ɜɚ 
ɛɭ ɤўɪɫɚɬɝɢɱ ɧɚɮɚԕɚɬ ɜɢɧɢɥɯɥɨɪɢɞ ɦɭԟɢɦ ɦɨɧɨɦeɪ ɷɤɚɧɥɢɝɢɧɢ ɛɚɥɤɢ 
ԕɚɬɨɪ ɷɤɨɥɨɝɢɤ ɦɭɚɦɦɨɥɚɪɧɢɧɝ ɟɱɢɦɢ ɷɤɚɧɥɢɝɢɧɢ ԟɚɦ ɚɫɨɫɥɚɣɞɢ.  

ȼɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɛўɣɢɱɚ ɟɬɚɤɱɢɥɢɤ, ȺԔɒ, Ƚeɪɦɚɧɢɹ, 
əɩɨɧɢɹ ɤɚɛɢ ɞɭɧёɧɢɧɝ ɪɢɜɨɠɥɚɧɝɚɧ ɦɚɦɥɚɤɚɬɥɚɪɢ ɭɥɭɲɢɝɚ ɬўԑɪɢ ɤeɥɚɞɢ. 
Ȼɭ ɛɨɪɚɥɞɚ Ƚeɪɦɚɧɢɹ ɤɨɦɩɚɧɢɹɥɚɪɢɞɚɧ «ȼɢɧɌec» ɬɚɫɚɪɭɮɢɞɚɝɢ 
«ȼɢɧɧɨɥɢɬ» ɮɢɪɦɚɫɢ ɟɬɚɤɱɢɥɢɤ ԕɢɥɢɛ, ɣɢɥɥɢɤ ԕɭɜɜɚɬɢ 650000 ɬ ɉȼɏ ɜɚ 
630000 ɬ ȼɏɆ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ.   

 

1.2. ȼɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬeɯɧɨɥɨɝɢɹɫɢ 

ȼɢɧɢɥɯɥɨɪɢɞ ɯɥɨɪɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɫɢɧɬeɡɢ ɫɚɧɨɚɬɢɧɢɧɝ ɷɧɝ 
ɦɭԟɢɦ ɦɚԟɫɭɥɨɬɥɚɪɢɞɚɧ ɛɢɪɢ ԟɢɫɨɛɥɚɧɚɞɢ, ɟɪ ɸɡɢɞɚɝɢ ɯɥɨɪɧɢɧɝ 25 – 30 % 

ɝɚɱɚ ɜɢɧɢɥɯɥɨɪɢɞ ɫɢɧɬeɡɢ ɭɱɭɧ ɫɚɪɮɥɚɧɚɞɢ. ȼɢɧɥɢɯɥɨɪɢɞ ўɡ ɧɚɜɛɚɬɢɞɚ 
ɢɲɥɚɛ ɱɢԕɪɢɲ ɯɚɠɦɢ ɛўɣɢɱɚ ɩɨɥɢeɬɢɥeɧɞɚɧ ɫўɧɝ ɢɤɤɢɧɱɢ ԕɚɬɨɪɞɚ 
ɫɚɧɚɥɭɜɱɢ  ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ ɭɱɭɧ ɦɨɧɨɦeɪ ԟɢɫɨɛɥɚɧɚɞɢ. 1990 ɣɢɥ 
ɚɜɜɚɥɢɞɚ 5 % ɝɚɱɚ ɛўɥɫɚ, 2000 ɣɢɥɝɚ ɤeɥɢɛ ɞɭɧёɞɚ 25 ɦɢɥɥɢɨɧ ɬɨɧɧɚɞɚɧ 
ɡɢёɞ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚ ɛɨɲɥɚɧɞɢ. ɉɨɥɢɜɢɧɢɥɯɥɨɪɢɞ ɫɚɧɨɚɬɧɢɧɝ ɤўɩɝɢɧɚ 
ɬɚɪɦɨԕɥɚɪɢɞɚ, ɠɭɦɥɚɞɚɧ ԕɭɪɢɥɞɚ, ɷɥeɤɬɪɨɬeɯɧɢɤɚɞɚ ɜɚ ɷɥeɤɬɪɨɧɢɤɚɞɚ, 
ɰɟɥɥɸɥɨɡɚ ɜɚ ԕɨԑɨɡ, ɷɥɨɫɬɨɦeɪɥɚɪ ɜɚ ɬɨɥɚԟɨɫɢɥ ԕɢɥɭɜɱɢ ɩɨɥɢɦeɪɥɚɪ 
ɢɲɥɚɛ ɱɢԕɪɚɲɢɞɚ, ɩɨɥ, ɤɢɣɢɦ-ɤeɱɚɤ, ɩɨɹɮɡɚɥ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ.  
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ɉɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɢɧɝ ɚɫɨɫɢɣ ɢɫɬeɦɨɥɱɢɫɢ ɝɚɡ- ɜɚ ɫɭɜɭɡɚɬɢɲ ɭɱɭɧ 
ԕɭɜɢɪɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɭɜɱɢ ɫɚɧɨɚɬ ɛўɥɢɛ, ɠɚɦɢ ɩɨɥɢɦeɪɧɢɧɝ 20 – 55 % 

ɝɚɱɚ ɭɲɛɭ ɦɚԕɫɚɞɥɚɪɞɚ ɫɚɪɮɥɚɧɚɞɢ. Ԟɨɡɢɪɞɚ ёԑɨɱ ɦɚɬeɪɢɚɥɥɚɪɢɧɢ ўɪɧɢɧɢ 
ɛɨɫɭɜɱɢ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɪɚɲɞɚ ԟɚɦ ɤeɧɝ ԕўɥɥɚɧɢɥɚ ɛɨɲɥɚɧɞɢ. 
ȼɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɞɚɫɬɥɚɛɤɢ ɯɨɦ ɚɲёɥɚɪ ɛўɥɢɛ, ɷɬɚɧ, 
ɷɬɢɥeɧ ɜɚ ёɤɢ ɚɰeɬɢɥeɧ ɯɢɡɦɚɬ ԕɢɥɚɞɢ.  

 
 

ȼɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɬўɪɬ ɯɢɥ ɫɚɧɨɚɬ ɭɫɭɥɢ ɦɚɜɠɭɞ: 
1. ɗɬɢɥeɧɧɢ ɬўԑɪɢɞɚɧ-ɬўԑɪɢ ɯɥɨɪɥɚɲ  
 

ёɤɢ ɨɪɚɥɢԕ ɦɚԟɫɭɥɨɬ ɫɢɮɚɬɢɞɚ 1,2-ɞɢɯɥɨɪeɬɚɧ ԟɨɫɢɥ ɛўɥɢɛ, ɫўɧɝɪɚ 
ɩɢɪɨɥɢɡɥɚɧɢɲɢɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɜɚ ɜɨɞɨɪɨɞ ɯɥɨɪɢɥɞɥɚɪ ԟɨɫɢɥ ɛўɥɭɜɱɢ 
ɨɤɫɢɞɥɚɲ-ɯɥɨɪɥɚɲ ɛɨɫԕɢɱɥɚɪɢɧɢ ўɡ ɢɱɢɝɚ ɨɥɝɚɧ ɢɤɤɢ ɛɨɫԕɢɱɥɢ ɭɫɭɥ 

 

 

 
1
Wittcoff, Harold. Industrial organic chemicals.—2nd ed. / Harold A. 

Wittcoff, Bryan G. Reuben, Jeffrey S. Plotkin. p. cm. Includes index. ISBN 0-

471-44385-9 (Cloth). 2004. 119 p. 

Ԟɨɫɢɥ ɛўɥɭɜɱɢ ɜɨɞɨɪɨɞɯɥɨɪɢɞ ɷɬɢɥeɧɧɢ ɨɤɫɢɞɥɚɲ-ɯɥɨɪɥɚɲ ɠɚɪɚёɧɢ 
ɭɱɭɧ ԟɨɦ ɚɲё ԟɢɫɨɛɥɚɧɚɞɢ.  

2. ɗɬɢɥeɧ ɜɚ ɚɰeɬɢɥeɧɞɚɧ ԟɨɦ ɚɲё ɫɢɮɚɬɢɞɚ ɮɨɣɞɚɥɚɧɢɥɭɜɱɢ 
ɤɨɦɛɢɧɢɪɥɚɧɝɚɧ ɭɫɭɥ, ɛɭ ɠɚɪɚёɧ ɷɬɢɥeɧɧɢ ɞɢɯɥɨɪeɬɚɧɝɚɱɚ ɯɥɨɪɥɚɲ ɜɚ 
ɭɧɢɧɝ ɩɢɪɨɥɢɡɢ ɛɨɫԕɢɱɥɚɪɢɧɢ ԕɚɦɪɚɛ ɨɥɚɞɢ: 

Ԟɨɫɢɥ ɛўɥɭɜɱɢ ɜɨɞɨɪɨɞɯɥɨɪɢɞ ɷɫɚ ɚɰeɬɢɥeɧɧɢ ɜɢɧɢɥɯɥɨɪɢɞɝɚɱɚ 
ɝɢɞɪɨɯɥɨɪɥɚɲ ɭɱɭɧ ɫɚɪɮɥɚɧɚɞɢ: 

CH2 = CH2 + Cl2 C2H4Cl2

C2H4Cl2 CH2 = CHCl +  HCl
 

 

ёɤɢ ɭɦɭɦɢɣ  
 

CH2 = CH2 + Cl2 CH2Cl – CH2Cl
 

CH2 = CH2 + 2HCl + 0.5 O2 CH2Cl – CH2Cl +  H2O
 

CH2Cl – CH2Cl CH2 = CHCl +  HCl
 

 

HC  CH + HCl CH2 = CHCl
 

CH2 = CH2 + HC  CH + Cl2 2 CH2 = CHCl
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3. Ȼeɧɡɢɧɧɢ ɩɢɪɨɥɢɡɢ ɨɪԕɚɥɢ ɷɬɢɥeɧ ɜɚ ɚɰeɬɢɥeɧ ɚɪɚɥɚɲɦɚɥɚɪɢ 
ԟɨɫɢɥ ԕɢɥɢɲ ɜɚ ɫўɧɝɪɚ ɭɲɛɭ ɚɪɚɥɚɲɦɚɧɢ ɝɢɞɪɨɯɥɨɪɥɚɲ ԟɚɦɞɚ ɯɥɨɪɥɚɲ 
ɨɪԕɚɥɢ ɜɢɧɥɢɯɥɨɪɢɞ ɨɥɢɲ ɛɨɱԕɢɱɥɚɪɢɞɚɧ ɢɛɨɪɚɬ ɛўɥɝɚɧ, ɟɧɝɢɥ ɛeɧɡɢɧ 
ɚɫɨɫɢɣ ɯɨɦ ɚɲё ԟɢɫɨɛɥɚɧɭɜɱɢ ɤɨɦɛɢɧɢɪɥɚɧɝɚɧ ɭɫɭɥ. Ԟɨɫɢɥ ɛўɥɭɜɱɢ 
ɞɢɯɥɨɪeɬɚɧ ɫўɧɝɪɚ ɪeɤɰɢɤɥɝɚ ԕɚɣɬɚɪɢɥɚɞɢ ɜɚ ɩɢɪɨɥɢɡɝɚ ɭɱɪɚɬɢɥɚɞɢ ԟɚɦɞɚ 
ɜɨɞɨɪɨɞɯɥɨɪɢɞ ɚɠɪɚɥɢɲɢ ɛɢɥɚɧ ɜɢɧɢɥɯɥɨɪɢɞɝɚ ўɡɝɚɪɬɢɪɢɥɚɞɢ.  

4. Ⱥɰeɬɢɥeɧɧɢ ɝɢɞɪɨɯɥɨɪɥɚɲ: 
 

 
1
Wittcoff, Harold. Industrial organic chemicals.—2nd ed. / Harold A. 

Wittcoff, Bryan G. Reuben, Jeffrey S. Plotkin. p. cm. Includes index. ISBN 0-

471-44385-9 (Cloth). 2004. 120 p. 

 

ɘԕɨɪɢɞɚ ɤeɥɬɢɪɢɥɝɚɧ ɭɫɭɥɥɚɪɞɚɧ ɫɚɧɨɚɬ ɦɢԕёɫɢɞɚ ɷɬɢɥeɧ ɚɫɨɫɢɞɚ 
ɜɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤeɧɝ ɠɨɪɢɣ ԕɢɥɢɧɝɚɧ. Ɇɚɫɚɥɚɧ, ȺԔɒ 1989 
ɣɢɥɝɚ ԕɚɞɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚёɬɝɚɧ ɛɚɪɱɚ ɜɢɧɢɥɯɥɨɪɢɞ ɚɣɧɚɧ ɲɭ ɭɫɭɥ ɛɢɥɚɧ 
ɨɥɢɧɝɚɧ.  

 

1.3. ɗɬɚɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɫɢɧɬeɡ ԕɢɥɢɲ 

 

ɗɬɢɥeɧ ɚɫɨɫɢɞɚ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɭɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɭɫɭɥɢ 

ɍɲɛɭ ɭɫɭɥ ɚɫɨɫɢɞɚ ɭɱɬɚ ɤɢɦёɜɢɣ ɪeɚɤɰɢɹɥɚɪ ɫɚԕɥɚɧɚɞɢ:  
- ɷɬɢɥeɧɧɢ ɬўΕɪɢɞɚɧ-ɬўΕɪɢ ɞɢɯɥɨɪeɬɚɧɝɚɱɚ ɯɥɨɪɥɚɲ;  
- ɷɬɢɥeɧɧɢ ɞɢɯɥɨɪeɬɚɧɝɚɱɚ ɨɤɫɢɞɥɚɲ-ɯɥɨɪɥɚɲ;  
- ɞɢɯɥɨɪeɬɚɧɧɢ ɜɢɧɢɥɯɥɨɪɢɞɝɚɱɚ ɩɢɪɨɥɢɡɢ. 

Эɬɢɥeɧɧɢ ɬўԑɪɢɞɚɧ-ɬўԑɪɢ ɯɥɨɪɥɚɲ  
ȼɢɧɢɥɯɥɨɪɢɞɧɢɭɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɠɚɪɚёɧɥɚɪ ɨɪԕɚɥɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 

ɭɫɭɥɥɚɪɢɞɚ ɷɬɢɥeɧɧɢ ɬўԑɪɢɞɚɧ-ɬўԑɪɢ ɯɥɨɪɥɚɲ ɛɨɫԕɢɱɢ ɦɭԟɢɦ ɚԟɚɦɢɹɬɝɚ 
ɷɝɚ. Ⱥɣɧɚɧ ɲɭ ɛɨɫԕɢɱɞɚ ɩɢɪɨɥɢɡ ɠɚɪɚёɧɢ ɭɱɭɧ ɞɢɯɥɨɪeɬɚɧ ԟɨɫɢɥ ɛўɥɚɞɢ. 
Ɍўԑɪɢɞɚɧ-ɬўԑɪɢ ɜɚ ɨɤɫɢɞɥɚɲ ɯɥɨɪɥɚɲ ɠɚɪɚёɧɥɚɪɢɞɚ ɯɨɦ ɚɲё ɧɢɫɛɚɬɥɚɪɢ 
ɨɞɚɬɞɚ 1 : 1 ɬɚɧɥɚɧɚɞɢ. Ʌɸɢɫ ɤɢɫɥɨɬɚɥɚɪɢ ɤɚɬɚɥɢɡɚɬɨɪɥɢɝɢɞɚ ɚɦɚɥɝɚ 
ɨɲɭɜɱɢ ɷɬɢɥeɧɧɢ ɯɥɨɪɥɚɲ ɪeɚɤɰɢɹɫɢ ɷɥeɤɬɪɨɮɢɥ ɛɢɪɢɤɢɲɢ ɦeɯɚɧɢɡɦɢ 
ɨɪԕɚɥɢ ɚɦɚɥɝɚ ɨɲɚɞɢ.  

 

 

 

ɏɥɨɪ ɜɚ ɷɬɢɥeɧɧɢɧɝ ɬɚɴɫɢɪɥɚɲɭɜɱɢ ԕɚɣɧɚёɬɝɚɧ ɞɢɯɥɨɪeɬɚɧ 
ɦɭɯɢɬɢɞɚ 90 – 110 

ɨɋ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ԕўɲɢɦɱɚ ɪeɚɤɰɢɹɥɚɪ, ɦɚɫɚɥɚɧ ɬɪɢ- 

ɜɚ ɷɬɚɧ ɩɨɥɢɯɥɨɪɢɞɥɚɪ ԟɨɫɢɥ ɛўɥɢɲɢɧɢ ɪeɚɤɰɢɹɧɢ 50 – 70 
ɨɋ ɯɚɪɨɪɚɬɥɚɪɞɚ 

ɨɥɢɛ ɛɨɪɢɲ ɛɢɥɚɧ ɨɥɞɢɧɢ ɨɥɢɲ ɦɭɦɤɢɧ. ɂɧɝɢɛɢɬɨɪɥɚɪɞɚɧ (ɤɢɫɥɨɪɨɞ, 
ɬeɦɢɪ ɯɥɨɪɢɞɢ) ɮɨɣɞɚɥɚɧɢɲ ɪeɚɤɰɢɹ ɯɚɪɨɪɚɬɥɚɪɢɧɢ 40 – 60 

ɨɋ ɝɚɱɚ 
ɤɚɦɚɣɬɢɪɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɛeɪɚɞɢ ɜɚ ɛɭɧɞɚ ɞɢɯɥɨɪeɬɚɧ ɛўɣɢɱɚ ɫeɥeɤɬɢɜɥɢɤ 
ɞeɹɪɥɢ 100 % ɛўɥɢɲɢ ɚɧɢԕɥɚɧɝɚɧ.  

ɗɬɢɥeɧɧɢ ɬўԑɪɢɞɚɧ-ɬўԑɪɢ ɯɥɨɪɥɚɲ ɠɚɪɚёɧɢ ɩɪɢɧɰɢɩɢɚɥ ɬeɯɧɨɥɨɝɢɤ 
ɫɯeɦɚɫɢ 1-ɪɚɫɦɞɚ ɤeɥɬɢɪɢɥɝɚɧ.  

HC  CH + HCl CH2 = CHCl
 

CH2 = CH2 + Cl2 C2H4Cl2 ΔH = 188 kDj/mol
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1-ɪɚɫɦ. ɗɬɢɥeɧɧɢ ɬўԑɪɢɞɚɧ-ɬўԑɪɢ ɯɥɨɪɥɚɲ ɠɚɪɚёɧɢ ɩɪɢɧɰɢɩɢɚɥ 
ɬeɯɧɨɥɨɝɢɤ ɫɯeɦɚɫɢ 

1, 3, 4 – ɪeɤɬɢɮɢɤɚɰɢɨɧ ɤɨɥɨɧɚɥɚɪ; 2 - ɪeɚɤɬɨɪ; 5 – ɯɥɨɪɥɚɲ ɪeɚɤɬɨɪɢ 

Ɉԕɢɦɥɚɪ: I – ɯɥɨɪ; II – ɷɬɢɥeɧ; III – ɚɛɝɚɡɥɚɪ; IV – ԕɚɣɬɚ ɢɲɥɚɲ ɭɱɭɧ; V –
ёԕɢɲ ɭɱɭɧ; VI – ɬɚɣёɪ ɞɢɯɥɨɪɷɬɚɧ; VII – ɸɜɢɥɢɲɢ ɡɚɪɭɪ ɛўɥɝɚɧ 
ɞɢɯɥɨɪeɬɚɧ; VIII – ɟɧɝɢɥɭɱɭɜɱɚɧ ɦɚԟɫɭɥɨɬɥɚɪ ԕɚɣɬɚ ɢɲɥɚɲɝɚ. 

 

Ɉɤɫɢɞɥɚɲ-ɯɥɨɪɥɚɲ ɨɪԕɚɥɢ ɷɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ 

ɍɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɭɫɭɥɞɚ ɜɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɚɫɨɫɢɣ 
ɛɨɫԕɢɱɥɚɪɞɚɧ ɹɧɚ ɛɢɪɢ ɷɬɢɥeɧɧɢ ɨɤɫɢɞɥɢɲ-ɯɥɨɪɥɚɲ ɛɨɫԕɢɱɢ 
ԟɢɫɨɛɥɚɧɚɞɢ. ɗɬɢɥeɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ ɠɚɪɚёɧɥɚɪɢɧɢɧɝ ɛɚɪɱɚ ɫɚɧɨɚɬ 
ɭɫɭɥɥɚɪɢ ɚɫɨɫɢɣ ɢɤɤɢ ɤўɪɫɚɬɝɢɱɥɚɪɢ ɛɢɥɚɧ ɮɚɪԕɥɚɧɢɲɢ ɦɭɦɤɢɧ: 
ɠɚɪɚёɧɧɢ ԕўɡԑɨɥɦɚɫ ёɤɢ “ԕɚɣɧɚёɬɝɚɧ ԕɚɬɥɚɦ” ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢɞɚ ɨɥɢɛ 
ɛɨɪɢɲ ԟɚɦɞɚ ɨɤɫɢɞɥɨɜɱɢ ɫɢɮɚɬɢɞɚ ɤɢɫɥɨɪɨɞ ёɤɢ ԟɚɜɨɞɚɧ ɮɨɣɞɚɥɚɧɢɲ. 
Ԟɨɡɢɪɞɚ ɤɚɬɬɚ ɦɢԕɞɨɪɥɚɪɞɚ ɜɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɪɭɜɱɢ ɝɢɝɚɧɬ 
ɤɨɪɯɨɧɚɥɚɪ “ԕɚɣɧɚёɬɝɚɧ ԕɚɬɥɚɦ” ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɭɫɭɥɢɞɚɧ ɮɨɣɞɚɥɚɧɚɞɢ.  

 
2
Jeremy Dry, Bryce Lawson, Phuong Le, Israel Osisanya, Deepa Patel, 

Anecia Shelton. Vinyl Chloride Production. Capstone Design Project. Spring 

2013. Chemical Engineering -University of Oklahoma. 8 p. 

 

ɗɬɢɥeɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ ɝɚɡ ɮɚɡɚɞɚ 327 - 342
 ɨɋ ɯɚɪɨɪɚɬ ɜɚ 150 ɤɉɚ 

ɛɨɫɢɦ ɨɫɬɢɞɚ ɫɬɚɰɢɨɧɚɪ ёɤɢ “ԕɚɣɧɚёɬɝɚɧ ԕɚɬɥɚɦ” ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ 
ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ʉɚɬɚɥɢɡɚɬɨɪ ɫɢɮɚɬɢɞɚ ɬɭɪɢɥɢ ɬɚɲɭɜɱɢɥɚɪɝɚ 
ɦɢɫ, ɤɚɥɢɣ, ɧɚɬɪɢɣ ɜɚ ɛɨɲԕɚ ɦeɬɚɥɥ ɯɥɨɪɢɞɥɚɪɢ ɸɬɬɢɪɢɥɝɚɧ  
ɤɨɦɩɨɡɢɰɢɹɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. ɒɭ ɛɢɥɚɧ ɛɢɪɝɚ ɫɚɧɨɚɬ 
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ɤɚɬɚɥɢɡɚɬɨɪɢ ɫɮeɪɚ ɲɚɤɥɢɞɚɝɢ ɚɥɸɦɢɧɢɣ ɨɤɫɢɞɢɝɚ ɸɬɬɢɪɢɥɝɚɧ ɦɢɫ 
ɯɥɨɪɢɞɢ ɬɭɡɥɚɪɢɞɚɧ ɢɛɨɪɚɬ; ɛɭɧɞɚ ɦɢɱ ɦɢԕɞɨɪɢ 4 – 6 % (ɦɚɫɫ.) ɧɢ ɬɚɲɤɢɥ 
ɷɬɚɞɢ. Ɉɤɫɢɞɥɨɜɱɢ ɫɢɮɚɬɢɞɚ ԟɚɜɨ ёɤɢ ɤɢɫɥɨɪɨɞɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. 
Ʉɢɫɥɨɪɨɞɧɢɧɝ ԕўɥɥɚɧɢɥɢɲɢ ɱɢԕɭɜɱɢ ɝɚɡɥɚɪ ɦɢԕɞɨɪɢɧɢɧɝ ɛɢɪ ɧeɱɚ ўɧ 
ɦɚɪɨɬɚɛɚ ɤɚɦɚɣɢɲɢɧɢ ɬɚɦɢɧɥɚɣɞɢ ɜɚ ɠɚɪɚёɧɧɢ ɧɢɫɛɚɬɚɧ ɩɚɫɬ 
ɯɚɪɨɪɚɬɥɚɪɞɚ ɨɥɢɛ ɛɨɪɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɛeɪɚɞɢ. Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ 
ɤɚɬɚɥɢɡɚɬɨɪɧɢɧɝ ɮɚɨɥ ɢɲɥɚɲ ɦɭɞɞɚɬɢ ɭɡɚɹɞɢ ɜɚ ԕɭɪɢɥɦɚ ɭɧɭɦɞɨɪɥɢɝɢ 
ɨɪɬɚɞɢ. Ԟɨɡɢɪɝɢ ɜɚԕɬɥɞɚ ɬɨɡɚ ɤɢɫɥɨɪɨɞɧɢɧɝ ɬɚɧ ɧɚɪɯɢ ԕɢɦɦɚɬ ɛўɥɢɲɢɝɚ 
ԕɚɪɚɦɚɫɞɚɧ ɫɚɧɨɚɬɞɚ ɤɢɫɥɨɪɨɞɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɤeɧɝɚɣɢɛ ɛɨɪɦɨԕɞɚ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-ɪɚɫɦ.  1,2-ɞɢɯɥɨɪeɬɚɧ ɨɥɢɲɧɢɧɝ ɨɤɫɢɯɥɨɪɥɚɲ ɠɚɪɚёɧɢ ɩɪɢɧɰɢɩɢɚɥ 
ɬeɯɧɨɥɨɝɢɤ ɫɯeɦɚɫɢ 

1 - ɪeɚɤɬɨɪ; 2 – ɬɨɛɥɨɜɱɢ ɤɨɥɨɧɧɚ; 3 - ɫɨɜɢɬɝɢɱ; 4 – ɧeɣɬɪɚɥɢɡɚɬɨɪ; 5, 6 – 

ɪeɤɬɢɮɢɤɚɰɢɨɧ ɤɨɥɨɧɧɚɥɚɪ; 7 – ɧɚɫɨɫ; 8 – ɣɢԑɝɢɱ; 9 - ɛɭԑɥɚɬɝɢɱ. 

Ɉԕɢɦɥɚɪ: I – ɜɨɞɨɪɨɞ ɯɥɨɪɢɞ; II – ԟɚɜɨ; III – ɷɬɢɥeɧ; IV – ɚɛɫɨɪɛɰɢɹ ɭɱɭɧ 
ɦɚԟɫɭɥɨɬɥɚɪ; V – ɨԕɨɜɚ ɫɭɜɥɚɪ; VI – ɫɭɜ; VII – NaɈH; VIII – ɟɧɝɢɥ 

ɮɪɚɤɰɢɹ; IX – 1,2-Ⱦɏȿ; ɏ – ɤɭɛ ԕɨɥɞɢԑɢ 

 

11

22

33

88

44

55

88

66

88

99 99

7777

3333

IIIIII

I, III, II

VV
XX

IVIV

VIVI VIIVII

VIIIVIII IXIX
11

22

33

88

44

55

88

66

88

99 99

7777

3333

IIIIII

I, III, II

VV
XX

IVIV

VIVI VIIVII

VIIIVIII IXIX

 



27 

 

2
Jeremy Dry, Bryce Lawson, Phuong Le, Israel Osisanya, Deepa Patel, 

Anecia Shelton. Vinyl Chloride Production. Capstone Design Project. Spring 

2013. Chemical Engineering -University of Oklahoma.14ɪ. 

 

Ɉɤɫɢɯɥɨɪɥɚɲ ɠɚɪɚёɧɢ ɩɪɢɧɰɢɩɢɚɥ ɬeɯɧɨɥɨɝɢɤ ɫɯeɦɚɫɢ 2-ɪɚɫɦɞɚ 
ɛeɪɢɥɝɚɧ. 

1-Ԕɭɜɢɪɥɢ ɪeɚɤɬɨɪɝɚ ɷɬɢɥeɧ, ɜɨɞɨɪɨɞɯɥɨɪɢɞ ɜɚ ԟɚɜɨ ɚɪɚɥɚɲɦɚɫɢ 
ɭɡɚɬɢɥɚɞɢ; ɪeɚɤɰɢɹ 210-260

ɨɋ ɞɚ ɚɥɸɦɢɧɢɣ ɨɤɫɢɞɢɝɚ ёɤɢ ɚɥɸɦɨɫɢɥɢɤɚɬɝɚ 
ɸɬɬɢɪɢɥɝɚɧ ɦɢɫ ɯɥɨɪɢɞɢ ɤɚɬɚɥɢɡɚɬɨɪɥɢɝɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. ɗɬɢɥeɧɞɚɧ 
ɦўɥ ɧɢɫɛɚɬɥɚɪɞɚ ɮɨɣɞɚɥɚɧɢɲ ɬɚɜɫɢɹ ɷɬɢɥɚɞɢ. 2-Ɍɨɛɥɨɜɱɢ ɤɨɥɨɧɧɚɞɚ ԞCɥ 
ɚɠɪɚɬɢɥɢɛ, ɤɢɫɥɨɬɚ ɨɥɢɲ ɭɱɭɧ ɬɚɡɚɥɚɲɝɚ ɸɛɨɪɢɥɚɞɢ. ɂɧeɪɬ ɝɚɡɥɚɪ 8-

ɣɢԑɝɢɱɧɢɧɝ ɸԕɨɪɢ ԕɢɫɦɢɞɚɧ ɱɢԕɚɪɢɥɢ, ɸԕɨɪɢ ԕɚɬɥɚɦɢ 2-ɤɨɥɨɧɧɚɝɚ 
ɭɡɚɬɢɥɚɞɢ; ɯɥɨɪɫɚԕɥɨɜɱɢ ɦɚԟɫɭɥɨɬ ɧeɣɬɪɚɥɥɚɧɚɞɢ ɜɚ 4-ɤɨɥɨɧɧɚɞɚ 
ɸԕɢɥɚɞɢ, ɫўɧɝɪɚ 5- ɜɚ 6-ɤɨɥɨɧɧɚɥɚɪɞɚ ɟɧɝɢɥ ɮɪɚɤɰɢɹ ɜɚ ɞɢɯɥɨɪeɬɚɧɝɚ 
ɚɠɪɚɬɢɥɚɞɢ. Ȼɭɧɞɚ ɤɭɛ ԕɨɥɢɞɢԑɢ ɞɨɢɦɢɣ ɱɢԕɚɪɢɛ ɬɭɪɢɥɢɲɢ ɬɚɥɚɛ ɷɬɢɥɚɞɢ. 
5-ɤɨɥɨɧɧɚɞɚ ɧɚɦɥɚɧɝɚɧ ɞɢɯɥɨɪeɬɚɧɧɢ ɚɡeɬɪɨɩ ɯɚɣɞɚɲ  ɨɪԕɚɥɢ ԕɭɪɢɬɢɲ 
ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ.  

Ⱦɢɯɥɨɪeɬɚɧ ɩɢɪɨɥɢɡɢ. ɍɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɭɫɭɥɞɚ ɜɢɧɢɥɯɥɨɪɢɞ 
ɨɥɢɲɧɢɧɝ ɫўɧɝɢ ɛɨɫԕɢɱɢɞɢɯɥɨɪeɬɚɧɧɢ ɞeɝɢɞɪɨɯɥɨɪɥɚɲ (ɩɢɪɨɥɢɡ) ɠɚɪɚёɧɢ 
ԟɢɫɨɛɥɚɧɚɞɢ. Ⱦɢɯɥɨɪeɬɚɧɧɢɧɝ ɩɢɪɨɥɢɡɢ 450 – 520 

ɨɋ ɯɚɪɨɪɚɬɥɚɪɞɚ, 2 Ɇɉɚ 
ɛɨɫɢɦ ɨɫɬɢɞɚ ɨɥɢɛ ɛɨɪɢɥɢɲɢ ɬɚɜɫɢɹ ɷɬɢɥɝɚɧ:  

CH2Cl – CH2Cl CH2 = CHCl +  HCl
 

Ȼɭɧɞɚ ɫɢɤɥɞɚ ɛɢɪ ɦɚɪɬɬɚ ɚɣɥɚɧɢɲɢ ɛɢɥɚɧ ɞɢɯɥɨɪeɬɚɧɧɢɧɝ 
ɤɨɧɜeɪɰɢɹɫɢ 50 – 60 %, ɜɢɧɢɥɯɥɨɪɢɞ ɛўɣɢɱɚ ɫeɥeɤɬɢɜɥɢɝɢ 96 – 99 % 

ɛўɥɢɲɥɢɝɢ ɚɧɢԕɥɚɧɝɚɧ.  
Ⱦɢɯɥɨɪeɬɚɧɧɢɧɝ ɩɢɪɨɥɢɡɢ ɪɚɞɢɤɚɥɡɚɧɠɢɪɥɢ ɦeɯɚɧɢɡɦɞɚ ɚɦɚɥɝɚ 

ɨɲɢɪɢɥɚɞɢ. Ɋeɚɤɰɢɹ ɞɢɯɥɨɪeɬɚɧ ɦɨɥeɤɭɥɚɫɢɞɚɝɢ C – Cɥ ɛɨԑɧɢɧɝ ɭɡɢɥɢɲɢ 
ɛɢɥɚɧ ɷɪɤɢɧ ɪɚɞɢɤɚɥɥɚɪɧɢɧɝ ԟɨɫɢɥ ɛўɥɢɲɢ, ɭɥɚɪɧɢɧɝ ўɡ ɧɚɜɛɚɬɢɞɚ 
ɡɚɧɠɢɪɧɢɧɝ ɭɡɚɣɢɲɢ ɛɢɥɚɧ ɯɥɨɪ ɫɚԕɥɚɝɚɧ ɭɝɥeɪɨɞ ɚɬɨɦɢɞɚɝɢ 
ɜɨɞɨɪɨɞɥɚɪɞɚɧ ɛɢɪɢɧɢ ɬɨɪɬɢɛ ɨɥɢɲɢ ɜɚ 1,2-ɞɢɯɥɨɪeɬɢɥ ɪɚɞɢɤɚɥɢɧɢɧɝ 
ԟɨɫɢɥ ɛўɥɢɲɢ ɛɢɥɚɧ ɦɨɥeɤɭɥɹɪ ɩɚɪɱɚɥɚɧɢɲɢɝɚ ɫɚɛɚɛ ɛўɥɚɞɢ.  Ɂɚɧɠɢɪɧɢɧɝ 
ɭɡɢɥɢɲ ɪeɚɤɰɢɹɫɢ ɪɚɞɢɤɚɥɥɚɪɧɢɧɝ ɪeɤɨɦɛɢɧɚɰɢɹɫɢ ɨɪԕɚɥɢ ɚɦɚɥɝɚ ɨɲɚɞɢ:   

 

 

 

 

 

 

 

Ⱦɢɯɥɨɪɷɬɚɧɧɢɧɝ ɩɢɪɨɥɢɡɢɝɚ ɜɚ ɜɢɧɢɥɯɥɨɪɢɞ ɱɢԕɢɦɢɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ 
ɚɫɨɫɢɣ ɤўɪɫɚɬɝɢɱɥɚɪɞɚɧ ɛɢɪɢ ɯɚɪɨɪɚɬ ԟɢɫɨɛɥɚɧɚɞɢ. 3-ɪɚɫɦɞɚ ɞɢɯɥɨɪeɬɚɧ 
ɤɨɧɜeɪɫɢɹɫɢɧɢɧɝ ɯɚɪɨɪɚɬɝɚ ɛɨԑɥɢԕɥɢɝɢ ɛeɪɢɥɝɚɧ. 

 

 

CH2Cl – CH2Cl CH2Cl – CH2  + Cl
. .

Cl +  CH2Cl – CH2Cl CH2Cl – CHCl + HCl
..

CH2Cl – CHCl
.

CH2 = CHCl +  Cl
.

Cl +  CH2Cl – CHCl CH2Cl – CHCl2

. .
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ɀɚɪɚёɧɞɚ ԟɨɫɢɥ ɛўɥɭɜɱɢ ԕўɲɢɦɱɚ ɦɚԟɫɭɥɨɬɥɚɪ: 

 
2
Jeremy Dry, Bryce Lawson, Phuong Le, Israel Osisanya, Deepa Patel, 

Anecia Shelton. Vinyl Chloride Production. Capstone Design Project. Spring 

2013. Chemical Engineering -University of Oklahoma.15ɪ. 

ɀɚɪɚёɧ ɬeɡɥɢɝɢ ɜɚ ɦɚԟɫɭɥɨɬɥɚɪ ɬɚɪɤɢɛɢɝɚ ɠɚɪɚёɧ ɯɚɪɨɪɚɬɢ ɛɢɥɚɧ 
ɛɢɪɝɚ ɪeɚɤɰɢɹɧɢɧɝ ɢɧɢɰɢɚɬɨɪɥɚɪ ɜɚ ɢɧɝɢɛɢɬɨɪɥɚɪɢ ԟɚɦ ɤɚɬɬɚ ɬɚɴɫɢɪ 
ɤўɪɫɚɬɚɞɢ.  

ɉɢɪɨɥɢɡ ɠɚɪɚёɧɢɞɚ ɨɞɚɬɞɚ ɫɨɮɥɢɝɢ 99,2 % ɞɚɧ ɤɚɦ ɛўɥɦɚɝɚɧ 
ɞɢɯɥɨɪeɬɚɧɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ȼɭɧɞɚ ԕўɲɢɦɱɚɥɚɪ ɛўɥɢɛ, ɯɥɨɪeɬɚɧɥɚɪ, 
ɯɥɨɪeɬeɧɥɚɪ ɜɚ ɛeɧɡɨɥ ɫɚԕɥɚɧɚɞɢ. 1- ɜɚ 2-ɠɚɞɜɚɥɥɚɪɞɚ ɛɚɴɡɢ ɦɨɞɞɚɥɚɪɧɢɧɝ 
ɢɧɢɰɢɚɬɨɪɥɢɤ ɜɚ ɢɧɝɢɛɢɬɨɪɥɢɤ ɯɭɫɭɫɢɹɬɥɚɪɢ ɛeɪɢɥɝɚɧ.  

 

 

 

 

 

 

 

 

 

 

 

3-ɪɚɫɦ. Ⱦɢɯɥɨɪeɬɚɧ ɤɨɧɜeɪɫɢɹ ɞɚɪɚɠɚɫɢɧɢɧɝ ɠɚɪɚёɧ ɯɚɪɨɪɚɬɢɝɚ 
ɛɨԑɥɢԕɥɢɤ ɝɪɚɮɢɝɢ 

 

1-ɠɚɞɜɚɥ 

Ȼɚɴɡɢ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ 375ɨɋ ɞɚɝɢ ɢɧɢɰɢɚɬɨɪɥɢɤ ɤўɪɫɚɬɝɢɱɥɚɪɢ  
 

ɂɧɢɰɢɚɬɨɪ 
ɂɧɢɰɢɚɬɨɪ ɦɢԕɞɨɪɢ, 

% (ɦɚɫɫ) 
Ⱦɢɯɥɨɪeɬɚɧ ɤɨɧɜeɪɫɢɹ 

ɞɚɪɚɠɚɫɢ, % 

ɂɧɢɰɢɚɬɨɪɫɢɡ (ɬeɪɦɢɤ 
ɩɢɪɨɥɢɡ) 0 0.8 

Ⱥɡɨɬ ɨɤɫɢɞɢ  1.0 1.8 

Ⱥɡɨɬ ɞɢɨɤɫɢɞɢ  1.0 8.4 

Ɍeɬɪɚeɬɢɥԕўɪԑɨɲɢɧ  0.1 8.5 

Ɍeɬɪɚeɬɢɥԕўɪԑɨɲɢɧ+ɯɥɨɪ 0.1+0.1 12.4 

Ⱥɡɨɬ ɞɢɨɤɫɢɞɢ + ɯɥɨɪ 0.5+0.5 20.5 

45         50         55         60         65          70 KONVERSIYA
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Ƚeɤɫɚɯɥɨɪeɬɚɧ  2.5 25.0 

Ƚeɤɫɚɯɥɨɪeɬɚɧ+ɯɥɨɪ 2.5+0.1 32.0 

Ⱥɡɨɬ ɨɤɫɢɞɢ+ɯɥɨɪ  0.5+0.5 55.9 

ɏɥɨɪ 
0.5 56.1 

1.0 63.7 

ɇɢɬɪɨɡɢɥ ɯɥɨɪɢɞ 1.0 66.3 

Ʉɢɫɥɨɪɨɞ  1.0 67.9 

1.5 71.0 

 

 

 
2
Jeremy Dry, Bryce Lawson, Phuong Le, Israel Osisanya, Deepa Patel, 

Anecia Shelton. Vinyl Chloride Production. Capstone Design Project. Spring 

2013. Chemical Engineering -University of Oklahoma.10 – 11 ɪ. 

 

2-ɠɚɞɜɚɥ 

Ȼɚɴɡɢ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɞeɮɮeɪeɧɰɢɚɥ ɪeɚɤɬɨɪɥɚɪɞɚ 500ɨɋ 
ɯɚɪɨɪɚɬɥɚɪɞɚ ɢɧɝɢɛɢɪɥɚɲ ɮɚɨɥɥɢɝɢ 

 

ɂɧɝɢɛɢɬɨɪ 
ɂɧɝɢɛɢɬɨɪ ɦɢԕɞɨɪɢ, % 

(ɦɚɫɫ.) 
Ⱦɢɯɥɨɪeɬɚɧ 

ɤɨɧɜeɪɫɢɹɫɢ, % 

ɂɧɝɢɛɢɬɨɪɫɢɡ (ɬeɪɦɢɤ 
ɩɢɪɨɥɢɡ) 0 41.2 

1,1-ɞɢɯɥɨɪeɬɚɧ 0.1 21.2 

1,2-ɞɢɯɥɨɪɩɪɨɩɚɧ  0.1 24.2 

Ȼeɧɡɨɥ  0.3 27.5 

1,2,3-ɬɪɢɯɥɨɪɩɪɨɩɧ  0.1 28.0 

Ȼeɧɡɨɥ  0.1 29.0 
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Ⱥɥɥɢɥ ɯɥɨɪɢɞ  0.1 31.0 

Ȼeɧɡɨɥ  0.5 32.5 

 

ɗɬɢɥeɧ ɚɫɨɫɢɞɚ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɭɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɭɫɭɥɢ 
ɘ.Ⱥ. Ɍeɪɝeɪ ɬɨɦɨɧɢɞɚɧ ɢɲɥɚɛ ɱɢԕɢɥɢɝɚɧ ɛўɥɢɛ, Ɋɨɫɫɢɹ ɜɚ ɛɨɲԕɚ ԕɚɬɨɪ 
ɱeɬ-ɷɥ ɤɨɪɯɨɧɚɥɚɪɢ ɬɨɦɨɧɢɞɚɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɝɚ ɠɨɪɢɣ ԕɢɥɢɧɝɚɧ.  

 

1.4. ɗɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞɧɢɧɝ ɢɤɤɢ ɛɨɫԕɢɱɥɢ ɫɢɧɬeɡɢ 

 

ɘԕɨɪɢɞɚ ɤўɪɢɛ ɱɢԕɢɥɝɚɧ ɭɫɭɥɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ɤɚɦɱɢɥɢɤɥɚɪɢ 
ɤўɩɛɨɫԕɢɱɥɢɝɢ ɛɢɥɚɧ ɛɨԑɥɞɢԕ ɛўɥɢɛ, ɞɢɯɥɨɪeɬɚɧɧɢ ɬeɪɦɢɤ 
ɞeɝɢɞɪɨɯɥɨɪɥɚɲ ɠɚɪɚёɧɢɞɚ ɤɚɬɬɚ ɢɫɫɢԕɥɢɤ ɬɚɥɚɛ ɷɬɢɥɢɲɢ, ԟɨɫɢɥ ɛўɥɭɜɱɢ 
ԕўɲɢɦɱɚ ɦɚԟɫɭɥɨɬɥɚɪ: ɚɰeɬɢɥeɧ, ɛɭɬɚɞɢeɧ, ɯɥɨɪɨɩɪeɧɥɚɪɧɢɧɝ 
ɭɬɢɥɢɡɚɰɢɹɫɢ, ɲɭɧɢɧɝɞeɤԕɚɬɪɨɧ ɜɚ ɤɨɤɫɥɚɧɢɲɧɢɧɝ ɦɚɜɠɭɞɥɢɝɢ 
ԟɢɫɨɛɥɚɧɚɞɢ.  

Ɏɚɨɥɥɚɧɢɲ ɷɧeɪɝɢɹɫɢɧɢɧɝ ɩɚɫɚɣɬɢɪɢɲ ɜɚ ɦɨɫ ɪɚɜɢɲɞɚ ɠɚɪɚёɧ 
ɯɚɪɨɪɚɬɥɚɪɢɧɢ ɩɚɫɚɣɬɢɪɢɲ ɭɱɭɧ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 
Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ ɭɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɭɫɭɥɞɚ ɷɤɡɨɬeɪɦɢɤ (238.8 ɤȾɠ/ɦɨɥ) 

ԟɢɫɨɛɥɚɧɭɜɱɢ ɷɬɢɥeɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ ɪeɚɤɰɢɹɫɢɞɚ ɚɠɪɚɥɭɜɱɢ ɢɫɫɢԕɥɢɤɞɚɧ 
ɷɧɞɨɬeɪɦɢɤ (71.2 ɤȾɠ/ɦɨɥ) ɪeɚɤɰɢɹ ɞɢɯɥɨɪeɬɚɧɧɢ ɞeɝɢɞɪɨɯɥɨɪɥɚɲ 
ɮɨɣɞɚɥɚɧɢɲ ɢɦɤɨɧɢɹɬɥɚɪɢ ɱeɝɚɪɚɥɚɧɝɚɧ. Ȼɭ ɢɤɤɢ ԕɚɪɚɦɚ-ԕɚɪɲɢ 
ɪeɚɤɰɢɹɥɚɪɧɢ ɛɢɪ ɪeɚɤɰɢɨɧ ɡɨɧɚɞɚ ўɬɤɚɡɢɲ ɚɠɪɚɥɭɜɱɢ ɜɚ ɸɬɬɢɥɭɜɱɢ 
ɢɫɫɢԕɥɢɤɥɚɪɢɧ ɛɨɲԕɚɪɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɛeɪɚɞɢ.  

ȼɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɛɢɪɥɚɲɬɢɪɢɥɝɚɧ ɭɫɭɥɥɚɪ ɤɨɠɭɯԕɭɜɢɪɥɢ 
ɪeɚɤɬɨɪɥɚɪɞɚ ɫɬɚɰɢɨɧɚɪ (ԕўɡԑɨɥɦɚɫ) ɤɚɬɚɥɢɡɚɬɨɪ ԕɚɬɥɚɦɢɞɚ ɨɥɢɛ 
ɛɨɪɢɥɚɞɢ. Ʉɚɬɚɥɢɡɚɬɨɪ ɠɨɣɥɚɧɝɚɧ 1-ɪeɚɤɬɨɪɝɚ, 0,4 Ɇɉɚ ɛɨɫɢɦ ɛɢɥɚɧ 150 
ɨɋ ɯɚɪɨɪɚɬɝɚ ɷɝɚ ɛўɥɝɚɧ ɷɬɢɥeɧ, ɜɨɞɨɪɨɞɯɥɨɪɢɞ ɜɚ ԟɚɜɨ ɭɡɚɬɢɥɚɞɢ. Ɋeɚɤɰɢɹ 
350 

ɨɋ ɯɚɪɨɪɚɬɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. ɀɚɪɚёɧɧɢɧɝ ɚɫɨɫɢɣ ɤўɪɫɚɬɝɢɱɥɚɪɢ 

ԕɭɣɢɞɚ ɤeɥɬɢɪɢɥɝɚɧ.  
ȼɢɧɢɥɯɥɨɪɢɞ ɛўɣɢɱɚ ɫeɥeɤɬɢɜɥɢɤ, %   54 

CɈ ɜɚ CɈ2 ɛўɣɢɱɚ ɫeɥeɤɬɢɜɥɢɤ, %   5 

Ʉɨɧɜeɪɫɢɹ ɞɚɪɚɠɚɫɢ, % 

ɷɬɢɥeɧɧɢɧɝ       76 

ɜɨɞɨɪɨɞ ɯɥɨɪɢɞɧɢɧɝ     66 

ɤɢɫɥɨɪɨɞɧɢɧɝ      91 

ȼɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɛɭ ɭɫɭɥɢ ɚɫɨɫɢɣ ɢɤɤɢ ɛɨɫԕɢɱɥɚɪɞɚɧ ɢɛɨɪɚɬ: 
ɷɬɢɥeɧɧɢ ɬўԑɪɢɞɚɧ-ɬўԑɪɢ ɯɥɨɪɥɚɲ ɜɚ ɷɬɢɥeɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ ɜɚ ԟɨɫɢɥ 
ɛўɥɭɜɱɢ ɨɪɚɥɢԕ ɦɚԟɫɭɥɨɬ ɞɢɯɥɨɪeɬɚɧɧɢ ɩɢɪɨɥɢɡɢ. 1-ɪeɚɤɬɨɪɞɚ 
ɪeɚɤɰɢɹɧɢɧɝ ɚɦɚɥɝɚ ɨɲɢɲɢ ɛɢɥɚɧ ɢɫɢԕɥɢɤ ɚɠɪɚɥɢɲɢ ɤɭɡɚɬɢɥɚɞɢ ɜɚ ɛɭ 
ɢɫɫɢԕɥɢɤɧɢ ɸɬɬɢɪɢɲ ɭɱɭɧ ԕɭɜɢɪɥɚɪ ɨɪɚɫɢɝɚ ɢɫɫɢԕɥɢɤ ɬɚɲɭɜɱɢ ɚɝeɧɬ 
ɭɡɚɬɢɥɚɞɢ. ɂɫɫɢԕɥɢɤ ɬɚɲɭɜɱɢɧɢɧɝ ɪeɝeɧɪɚɰɢɹɫɢ 2-ɭɬɢɥɢɡɚɬɨɪ ўɱɨԑɢɞɚ 
ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ɉɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ (ɜɢɧɢɥɯɥɨɪɢɞ, 1,2-ɞɢɯɥɨɪeɬɚɧ, 
ɞɢɯɥɨɪeɬɢɥeɧ ɜɚ ɛ.)ɞɚɧ ԟɚɦɞɚ ɭɝɥeɪɨɞ ɨɤɫɢɞɥɚɪɢ, ɫɭɜ ɛɭԑɢ, ɚɡɨɬ ɜɚ 
ɬɚɴɫɢɪɥɚɲɦɚɣ ԕɨɥɝɚɧ ɷɬɢɥeɧ, ɜɨɞɨɪɨɞ ɯɥɨɪɢɞ, ɤɢɫɥɨɪɨɞɞɚɧ ɢɛɨɪɚɬ ɛўɥɝɚɧ 
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ɪeɚɤɬɨɪɞɚɧ ɱɢԕɭɜɱɢ ɪeɚɤɰɢɨɧ ɝɚɡɥɚɪ 350 ɨɋ ɞɚ 3-ɬɨɛɥɨɜɱɢ ɤɨɥɨɧɧɚɝɚ 
ɸɛɨɪɢɥɚɞɢ. Ʉɨɥɨɧɧɚɞɚ ɝɚɡɥɚɪɧɢɧɝ ɯɚɪɨɪɚɬɢ 110 – 120 

ɨɋ ɝɚɱɚ ɬɭɲɢɪɢɥɚɞɢ.  
 ɋɨɜɢɬɢɥɝɚɧ ɜɚ ɧeɣɬɪɚɥɥɚɧɝɚɧ ɝɚɡɥɚɪ 3-ɬɨɛɥɨɜɱɢ ɤɨɥɨɧɧɚɧɢɧɝ ɸԕɨɪɢ 

ԕɢɫɦɢɞɚɧ 4-ɤɨɧɞeɧɫɚɬɨɪɝɚ ɛeɪɢɥɚɞɢ ɜɚ ɛɭɧɞɚ ɧɚɦɥɢɤ ɜɚ ɞɢɯɥɨɪeɬɚɧɧɢɧɝ 
ԕɢɫɦɚɧ ɤɨɧɞeɧɫɚɬɥɚɧɢɲɢ ɚɦɚɥɝɚ ɨɲɚɞɢ. Ʉɨɧɞeɧɫɚɬ 5-ԕɭɪɢɥɦɚɝɚ ɮɚɡɚɥɚɪ 
ɛўɣɢɱɚ ɚɠɪɚɬɢɲ ɭɱɭɧ ɸɛɨɪɢɥɢɛ, ɛɭɧɞɚɧ ɞɢɯɥɨɪeɬɚɧ 8-ɯɨɦ ɞɢɯɥɨɪeɬɚɧ 
ɣɢԑɝɢɱɝɚ ɛeɪɢɥɚɞɢ, ɫɭɜ ɷɫɚ 7-ɚɪɚɥɚɲɬɢɪɝɢɱɝɚ ɢɲԕɨɪ ɷɪɢɬɦɚɫɢɧɢ ɬɚɣёɪɥɚɲ 
ɭɱɭɧ ɭɡɚɬɢɥɚɞɢ. ȼɢɧɢɥɯɥɨɪɢɞ, ɷɢɬɥeɧ, ɤɨɧɞeɧɫɚɬɥɚɧɦɚɝɚɧ ɨɪɝɚɧɢɤ 
ɦɚԟɫɭɥɨɬɥɚɪ, ɧɚɦɥɢɤ, ɢɧeɪɬ ɝɚɡɥɚɪ ɫɚԕɥɨɜɱɢ ɝɚɡ ɨԕɢɦɢ 9-ɫɨɜɢɬɝɢɱɝɚ 
ɛeɪɢɥɢɛ ɛɭɧɞɚ 5ɨɋ ɯɚɪɨɪɚɬɝɚɱɚ ɫɨɜɢɬɢɥɚɞɢ, 10 ɫeɩɚɪɚɬɨɪ ɜɚ 11 
ɫɤɪɭɛɛeɪɥɚɪ ɨɪԕɚɥɢ ўɬɤɚɡɢɥɚɞɢ ɜɚ ɛɭɧɞɚ ɧɚɦɥɢɤ 1 ɦɥɧ ԕɢɫɦɝɚ 10 – 20 ԕɢɫɦ 
ԕɨɥɝɭɧɢɝɚ ԕɚɞɚɪ ԕɭɪɢɬɢɥɚɞɢ, ɫўɧɝɪɚ 12 ɚɛɫɨɪɛɰɢɨɧ ɤɨɥɨɧɧɚɝɚ 
ɣўɧɚɥɬɢɪɢɥɚɞɢ. ɠɚɪɚёɧ ɚɧɴɚɧɚɜɢɣ ԟɢɫɨɛɥɚɧɭɜɱɢ ɭɦɭɦɥɚɲɬɢɪɢɥɝɚɧ 
ɠɚɪɚёɧɝɚ ɪɚԕɨɛɚɬ ɛўɥɚ ɨɥɢɲɢ ɭɱɭɧ ɷɬɢɥeɧɧɢɧɝ ɜɢɧɢɥɯɥɨɪɢɞɝɚ ўɡɝɚɪɢɲ 
ɭɦɭɦɢɣ ɞɚɪɚɠɚɫɢ 89 % ɞɚɧ ɤɚɦ ɛўɥɦɚɫɥɢɝɢ ɤeɪɚɤ.  

 

ɗɬɚɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɫɢɧɬeɡ ԕɢɥɢɲ 

ɗɬɢɥeɧ ɜɚ ɚɰeɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪɢ 
ɤɚɦ ɫɚɪɮ ɯɚɪɚɠɚɬɥɚɪ ԕɢɥɢɧɢɛ ɸԕɨɪɢ ɭɧɭɦ ɛɢɥɚɧ ɬɚɣёɪ ɦɚԟɫɭɥɨɬ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɛɢɥɚɧ ɛɨԑɥɢԕ. ɒɭɧɢɧɝ ɭɱɭɧ ɛɭ ɠɚɪɚёɧɥɚɪɧɢ ɹɧɚɞɚ 
ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɚɪɡɨɧ ɜɚ ɦɚɜɠɭɞ ɭɝɥeɜɨɞɨɪɨɞ ɯɨɦ ɚɲёɫɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɲɝɚ ɣўɧɚɥɬɢɪɢɥɢɲɢ ɡɚɪɭɪ. Ȼɭɧɞɚɣ ɯɨɦ ɚɲё ɛўɥɢɛ ɷɫɚ ɷɬɚɧ 
ɯɢɡɦɚɬ ԕɢɥɚɞɢ.  

Ȼɢɡɝɚ ɬɚɧɢɲ ɛўɥɝɚɧ Ɋɨɫɫɢɹɧɢɧɝ “ɋɂɇɌȿɁ” ɮɢɪɦɚɫɢɞɚ ɘ.Ⱥ.Ɍɪeɝeɪ 
ɪɚԟɛɚɪɥɢɝɢɞɚ ɜɢɧɢɥɯɥɨɪɢɞɧɢ ɷɬɚɧɞɚɧ ɫɢɧɬeɡ ԕɢɥɢɲ ɠɚɪɚёɧɢ ɤeɧɝ 
ўɪɝɚɧɢɥɢɛ, ԕɭɣɢɞɚɝɢ ɛɨɫԕɢɱɥɚɪɧɢ ԕɚɦɪɚɛ ɨɥɚɞɢ:   

- ɷɬɚɧɧɢ ɜɢɧɢɥɯɥɨɪɢɞ ɜɚ ɷɬɢɥeɧɝɚɱɚ ɨɤɫɢɯɥɨɪɥɚɲ;  
- ɷɬɢɥeɧɧɢ ɞɢɯɥɨɪeɬɚɧɝɚɱɚ ɯɥɨɪɥɚɲ;  
- ɞɢɯɥɨɪeɬɚɧɧɢ ɩɢɪɨɥɢɡɢ; 
- ɯɥɨɪɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɢɧ ɬɪɢ- ɜɚ ɩeɪɯɥɨɪeɬɢɥeɧ ԟɨɫɢɥ ԕɢɥɢɲ 

ɛɢɥɚɧ ԕɚɣɬɚ ɢɲɥɚɲ. 
ɗɬɚɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲɞɚɧ ɬɚɲԕɚɪɢ ɛɚɪɱɚ ɠɚɪɚёɧɥɚɪ ɛɢɡɝɚ ɦɚɴɥɭɦ 

ɛўɥɝɚɧ ɷɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɭɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɜɚ 
ɛɢɪɥɚɲɬɢɪɢɥɝɚɧ ɠɚɪɚёɧɥɚɪɢ ɬɢɡɢɦɥɚɪɢɝɚ ўɯɲɚɲ.  

ɗɬɚɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ – ɝeɬeɪɨɝeɧ-ɤɚɬɚɥɢɬɢɤ ɠɚɪɚёɧ ɛўɥɢɛ, ԕɚɬɨɪ 
ɤeɬɦɚ-ɤeɬ ɚɦɚɥɚ ɨɲɭɜɱɢ ɪeɚɤɰɢɹɥɚɪɧɢ ԕɚɦɪɚɛ ɨɥɚɞɢ. Ɋeɚɤɰɢɹɧɢ ɚɦɚɥɚɝ 
ɨɲɢɪɢɲ ɲɚɪɨɢɬɥɚɪɢɞɚɧ ɤeɥɢɛ ɱɢԕɢɛ, ɷɬɚɧ ɜɚ ɷɬɢɥeɧɧɢɧɝ ɬɭɪɥɢ ɯɢɥɞɚɝɢ 
ɯɥɨɪɥɢ ԟɨɫɢɥɚɥɚɪɢ ԟɨɫɢɥ ɛўɥɢɲɢ ɦɭɦɤɢɧ. ȼɢɧɢɥɯɥɨɪɢɞ ɫɢɧɬeɡɢ 450 – 500 
ɨɋ ɯɚɪɨɚɪɬɥɚɪ ɱeɝɚɪɚɫɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. ɇɢɫɛɚɬɚɧ ɩɚɫɬ ɯɚɪɨɪɚɬɥɚɪɞɚ (300 
– 350 

ɨɋ) ɪeɚɤɰɢɧɢɧɝ ɚɫɨɫɢɣ ɦɚԟɫɭɥɨɬɥɚɪɢ ɷɬɢɥɯɥɨɪɢɞ ɜɚ ɞɢɯɥɨɪeɬɚɧ 
ɛўɥɢɛ, ɜɢɧɢɥɯɥɨɪɢɞ ɠɭɞɚ ɨɡ ɦɢԕɞɨɪɥɚɪɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ.  

ɗɬɚɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ ɠɚɪɚёɧɢ ўɪɢɧ ɨɥɢɲ, ɚɞɞɢɬɢɜ ɯɥɨɪɥɚɲ, 
ɞɢɝɢɞɪɢɪɥɚɲ ɜɚ ɯɥɨɪɚɥɤɚɧɥɚɪɧɢ ɞɢɝɢɞɪɨɯɥɨɪɥɚɲ ɤɚɛɢ ԕўɲɢɦɱɚ 
ɪeɚɤɰɢɹɥɚɪ ɚɦɚɥɝɚ ɨɲɢɲɢ ԟɚɦɞɚ ɷɬɢɥeɧ ɜɚ ɯɥɨɪeɬɢɥeɧɥɚɪ ɚɪɚɥɚɲɦɚɫɢ 
ԟɨɫɢɥ ɛўɥɢɲɢ ɛɢɥɚɧ ɛɨɪɚɞɢ. ȼɢɧɢɥɯɥɨɪɢɞɧɢɧɝ ԟɨɫɢɥ ɛўɥɢɲ ɣўɥɥɚɪɢ ɜɚ 
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ɭɧɢɧɝ ɤeɣɢɧɝɢ ўɡɝɚɪɢɲɥɚɪɢ ɬɚɯɦɢɧ ԕɢɥɢɧɭɜɱɢ ɪeɚɤɰɢɹɥɚɪɧɢ ԕɭɣɢɞɚɝɢ 
ɭɦɭɦɢɣ ɫɯeɦɚ ɛɢɥɚɧ ɢɮɨɞɚɥɚɲ ɦɭɦɤɢɧ:  

 

 

 

 

 

 

 

 

 

ȼɢɧɢɥɯɥɨɪɢɞ ɮɚԕɚɬɝɢɧɚ 1,2-ɞɢɯɥɨɪeɬɚɧɧɢɧɝ ɞeɝɢɞɪɨɯɥɨɪɥɚɧɢɲɢ 
ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢ. ɗɬɚɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ ɠɚɪɚёɧɢɞɚ 
ɭɝɥeɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɜɚ ɯɥɨɪɭɝɥeɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɨɤɫɢɞɥɚɧɢɲɢ ɬɭɮɚɣɥɢ 
ɤɚɬɬɚ ɦɢԕɞɨɪɥɚɪɞɚ ɭɝɥeɪɨɞ ɨɤɫɢɞɥɚɪɢ ԟɨɫɢɥ ɛўɥɚɞɢ. ɗɬɚɧɞɚɧ ɜɢɧɥɢɯɥɨɪɢɞ 
ɨɥɢɲɧɢɧɝ ɛɥɨɤ ɫɯɦɚɫɢ 1-ɫɯeɦɚɞɚ ɛeɪɢɥɝɚɧ. 
 ɗɬɚɧɧɢ ɨɤɫɢɯɥɨɪɥɚɲ ɠɚɪɚёɧɢ ԕўɡԑɚɥɭɜɱɚɧ ɤɚɬɚɥɢɡɚɬɨɪ ԕɚɬɥɚɦɢɞɚ 
820

ɨɋ ԟɚɪɨɪɚɬɞɚ ɜɚ 0,2 Ɇɉɚ ɛɨɫɢɦɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ʉɚɬɚɥɢɡɚɬɨɪ 
ɫɢɮɚɬɢɞɚ ɦɢɫ ɜɚ ɤɚɥɢɣ ɯɥɨɪɢɞɥɚɪɢ ɸɬɬɢɪɢɥɝɚɧ ɫɢɥɢɤɚɝeɥɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ.    

ɍɦɭɦɥɚɲɬɢɪɢɥɝɚɧ ɜɚ ɛɢɪɥɚɲɬɢɪɢɥɝɚɧ 
ɭɫɭɥɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ɤɚɦɱɢɥɢɤɥɚɪɢ ɬɢɡɢɦɧɢɧɝ 
ɭɡɥɭɤɥɢ ɨɥɢɛ ɛɨɪɢɥɢɲɢ ɛɢɥɚɧ ɢɡɨԟɥɚɧɚɞɢ ɜɚ 
ɜɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ԕɭɜɜɚɬɢɝɚ ɦɨɫ 
ɪɚɜɢɲɞɚ ɤeɬɦɚ-ɤeɬ ɠɨɣɥɚɲɬɢɪɢɥɝɚɧ ɛɢɪ ɧɚɱɚ 
ԕɭɪɢɥɦɚɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɤeɪɚɤ ɛўɥɚɞɢ. 
Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ ɢɲԕɨɪ ɜɚ ɫɩɢɪɬ ɫɚɪɮɢ ɯɚɦ 
ɦɭԟɢɦ ɛўɥɢɛ, 1 ɬɨɧɧɚ ɜɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ 
ɱɢԕɪɚɲɢ ɭɱɭɧ 0,82 ɬ ԕɚɬɬɢԕ ɢɲԕɨɪ ɜɚ 92 ɤɝ 
ɫɩɢɪɬ ɫɚɪɮɥɚɧɢɲɢ ԟɢɫɨɛɥɚɛ ɱɢԕɢɥɝɚɧ. 

ɘԕɨɪɢɞɚɝɢ ɛɚɪɱɚ ɭɫɭɥɥɚɪ ɬɚԕԕɨɫɥɚɧɢɛ, 
ɞɢɯɥɨɪeɬɚɧɞɚɧ ɩɢɪɨɥɢɡ ɨɪԕɚɥɢ ɜɢɧɢɥɯɥɨɪɢɞ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬeɯɧɨɥɨɝɢɤ ɬɢɡɢɦɢɞɚɝɢ 
ɦɭԟɦɢ ɨɦɢɥɥɚɪɧɢ ɤɭɡɚɬɢɛ ўɬɚɦɢɡ.  

ɘԕɨɪɢɞɚ ɚɣɬɢɥɝɚɧɢɞeɤ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ ɠɚɪɚёɧɢ ɚɫɨɫɚɧ 
ɯɚɪɨɚɪɬɧɢɧɝ ɧɚɡɨɪɚɬɢɝɚ ɛɨԑɥɢԕ: 

 

ɏɚɪɨɪɚɬ, ɨɋ . . . . . . . . . . . . . . .  200 284 400 500 

ɍɧɭɦ, %      

Ⱦɢɯɥɨɪɷɬɚɧ . . . . . . . . . . . . . . . 83,4 50 16,7 7 

ȼɢɧɢɥɯɥɨɪɢɞ  . . . . . . . . . . . . . . . 16,5 50 83,3 93 

 

ȼɢɧɢɥɯɥɨɪɢɞɧɢ ɸԕɨɪɢ ɭɧɭɦɥɚɪɞɚ ɢɲɥɚɛ ɱɢԕɪɚɲɢɧɢ ɬɚɴɦɢɧɥɚɲ 
ɭɱɭɧ ɯɚɪɨɪɚɬɧɢ ɞɨɢɦɢɣ ɸԕɨɪɢ ɛўɥɢɲɢɧɢ ɬɚɴɦɢɧɥɚɲ ɡɚɪɭɪ, ɥeɤɢɧ ɲɭ 
ɛɢɥɚɧ ɛɢɪɝɚ ɚɣɧɢ ɯɚɪɨɪɚɬɥɚɪɞɚ ԕўɲɢɦɱɚ ɪeɚɤɰɢɚɥɚɪ ԟɚɦ ɚɥɚɦɝɚ ɨɲɢɲɢ 

 

C2H6  +  HCl +  O2

CO  +  CO2

C2H4Cl2

C2H3Cl

CO  +  CO2

C2H3Cl3C2H5Cl

C2H4 C2H2Cl

h.o.

h.o.
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ɤɭɡɚɬɢɥɚɞɢ ɜɚ ɛɭɥɚɪɞɚ ԕɭɪɭɦ ԟɨɫɢɥ ɛўɥɢɲɢ, ɭɝɥeɜɨɞɨɪɨɞɥɚɪɧɢ ɱɭԕɭɪ 
ɯɥɨɪɥɚɲ ɜɚ ɛ. ɪeɚɤɰɢɹ ɭɧɭɦɢɝɚ ɤeɫɤɢɧ ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ. ɪeɚɤɰɢɹɧɢ 400ɨɋ 
ɝɚɱɚ ԕɢɡɞɢɪɢɥɝɚɧ ɄCl+CɚCl2 ɬɭɡɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɛ ɛɨɪɢɲ ɛɢɥɚɧ 
ɜɢɧɢɥɯɥɨɪɢɞ ɱɢԕɢɦɢɧɢ 65 – 67 % ɝɚɱɚ ɟɬɤɚɡɢɲ ɦɭɦɤɢɧɥɢɝɢ ўɪɝɚɧɢɥɝɚɧ. 

ɉɢɪɨɥɢɡ ɨɪԕɚɥɢ ɞɢɯɥɨɪeɬɚɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ԕɭɢɣɞɚɝɢ ɪeɚɤɰɢɹ ɛўɣɢɱɚ ɚɦɚɥɝɚ ɨɲɢɲɢ ɛɢɡɝɚ ɦɚɴɥɭɦ:  

CH2Cl – CH2Cl CH2 = CHCl +  HCl
 

Ⱦɢɯɥɨɪeɬɚɧ ɛɭԑɥɚɪɢ 480 – 500
ɨɋ ɞɚ ɪeɚɤɬɨɪɧɢɧɝ 70 ɜɚ 100 ɦɦ ɥɢ 

ԕɭɜɢɪɥɚɪɞɚɧ ɹɫɚɥɝɚɧ ɯɚɥԕɚɥɢ ԕɢɫɦɢɞɚɧ ўɬɤɚɡɢɥɚɞɢ. Ɋeɚɤɬɨɪ ɢɱɤɢ 
ԕɭɜɢɪɥɚɪɧɢɧɝ ɩɚɫɬɤɢ ԕɢɫɦɢɞɚ ɠɨɣɥɚɲɬɢɪɢɥɝɚɧ ɝɚɪeɥɤɚɥɚɪ ёɪɞɚɦɢɞɚ 
ԕɢɡɞɢɪɢɥɚɞɢ. ȼɢɧɢɥɯɥɨɪɢɞ ɭɧɭɦɢ ɦɚɤɫɢɦɚɥ ɛўɥɢɲɢɝɚ ɸԕɨɪɢ ɬɨɡɚɥɢɤɞɚɝɢ 
(99,9 %) ɞɢɯɥɨɪeɬɚɧɞɚɧ ɮɨɣɞɚɥɚɧɢɥɝɚɧɞɚ ɷɪɢɲɢɥɚɞɢ ɜɚ ɛɭɧɞɚ ɯɨɦ ɚɲё 
ɬɚɪɢɤɢɛɢɞɚ ɬeɦɢɪ ɨɤɫɢɞɥɚɪɢ ɜɚ ɯɥɨɪɢɞɥɚɪɢ ɫɚԕɥɚɧɦɚɫɥɢɝɢ ɦɭԟɢɦ 
ɚԟɚɦɢɹɬɝɚ ɷɝɚ.  

 
4-ɪɚɫɦ. Ⱦɢɯɥɨɪeɬɚɧɧɢ ɩɢɪɨɥɢɡɢ ɨɪԕɚɥɢ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ ɬeɯɧɨɥɨɝɢɤ 

ɬɢɡɢɦɢ 

1-ɞɢɯɥɨɪɷɬɚɧ ɭɱɭɧ ɫɢԑɢɦ; 2-ɛɭԑɥɚɬɝɢɱ; 3-ɪeɚɤɰɢɨɧ ɩeɱ; 4-ԕɚɬɪɨɧɚɠɪɚɬɝɢɱ; 
5,7-ɫɨɜɢɬɝɢɱɥɚɪ; 6-ɚɛɫɨɪɛɰɢɨɧ ɤɨɥɨɧɧɚ; 8-ԕɢɡɞɢɪɝɢɱ; 9-ɛɭԑɥɚɬɝɢɱ ɤɨɥɨɧɧɚ; 
10,12-ɪeɤɬɢɮɢɤɚɰɢɨɧ ɤɨɥɨɧɧɚɥɚɪ; 11-ɤɨɧɞeɧɫɚɬɨɪ 

Ɋeɚɤɰɢɹɧɢɧɝ ɝɚɡɫɢɦɨɧ ɦɚԟɫɭɥɨɬɥɚɪɢ, ɬɚɯɥɢɥɥɚɪ ɤўɪɫɚɬɢɲɢɱɚ 37.5 % 
ɜɢɧɢɥɯɥɨɪɢɞ, 40.8 % ɜɨɞɨɪɨɞɯɥɨɪɢɞ, 20.5 % ɬɚɫɢɪɥɚɲɦɚɝɚɧ ɞɢɯɥɨɪeɬɚɧ ɜɚ 
1.2 % ԕўɲɢɦɱɚ ɦɚԟɫɭɥɨɬɥɚɪ ɫɚԕɥɚɣɞɢ ɜɚ ԕɚɬɪɨɧɚɠɪɚɬɝɢɱ ɨɪԕɚɥɢ ўɬɢɛ, 
ԕɭɜɢɪɥɢ ɫɨɜɢɬɝɢɱɥɚɪɞɚ ɫɨɜɢɬɢɥɚɞɢ ԟɚɦɞɚ ɞɢɯɥɨɪeɬɚɧ ɛɭԑɥɚɪɢɧɢɧɝ 
ɤɨɧɞeɧɫɚɰɢɹɫɢ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. ɋўɧɝɪɚ ɪeɚɤɰɢɹ ɦɚԟɫɭɥɨɬɥɚɪɢ 
ɞɢɯɥɨɪeɬɚɧ ɛɢɥɚɧ ɛɨɣɢɬɢɥɝɚɧ ɚɛɫɨɪɛeɪɝɚ ɛeɪɢɥɚɞɢ. ȼɢɧɢɥɯɥɨɪɢɞɧɢ 
ɞɢɯɥɨɪeɬɚɧ ɛɢɥɚɧ ɫɨɪɛɰɢɹɥɚɧɢɲ ɠɚɪɚёɧɢ 1.5 ɚɬɦ ɛɨɫɢɦɢɞɚ ɨɥɢɛ ɛɨɪɢɥɢɛ, 
ɚɛɫɨɪɛeɪɧɢɧɝ ɸԕɨɪɢ ԕɢɫɦɢɞɚɝɢ ɯɚɪɨɪɚɬ – 10 ɞɚɧ – 20 

ɨɋ ɝɚɱɚ, ɩɚɫɬɤɢ 

1 

2 

3 

4 

5 

6 

HCl 

7 

9 

8 

ВИНИЛХЛОРИД  

ректификацияга 

ДИХЛОРЭТАН 

ректификацияг
а ДИХЛОРЭТАН 
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ԕɢɫɦɢɞɚ ɷɫɚ +40 ɞɚɧ +50 ɨɋ ɝɚɱɚ ɛўɥɢɲɢ ɬɚɴɦɢɧɥɚɧɚɞɢ. ɋўɧɝɪɚ 
ɜɢɧɢɥɯɥɨɪɢɞ ɸɬɬɢɪɢɥɝɚɧ ɞɢɯɥɨɪeɬɚɧ ɦɚԕɫɚɞɞɚɝɢ ɦɚԟɫɭɥɨɬɧɢ ɯɚɣɞɚɛ ɨɥɢɲ 
ɭɱɭɧ ɛɭԑɥɚɬɝɢɱ ɤɨɥɨɧɧɚɝɚ ɸɛɨɪɢɥɚɞɢ; ɛɭԑɥɚɬɝɢɱ ɤɨɥɨɧɧɚɧɢɧɝ ɩɚɫɬɤɢ 
ԕɢɫɦɢɞɚɧ ɞɢɯɥɨɪeɬɚɧ ɚɠɚɪɬɢɛ ɨɥɢɧɢɛ ɭɧɢɧɝ ɛɢɪ ԕɢɫɦɢ ɛɨɣɢɬɢɲ ɭɱɭɧ 
ɚɛɫɨɪɛeɪɝɚ ԕɚɣɬɚɪɢɥɚɞɢ, ɛɢɪ ԕɢɫɦɢ ɷɫɚ ԕɚɬɪɨɧɥɚɪɧɢ ɷɪɢɬɢɲ ɭɱɭɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ⱦɢɯɥɨɪeɬɚɧɧɢɧɝ ɚɫɨɫɢɣ ԕɢɫɦɢ ɱɢԕɢɧɞɢɥɚɪ ɜɚ 
ԕўɲɢɦɱɚɥɚɪɞɚɧ ɬɨɡɚɥɚɲ ɭɱɭɧ ɪeɤɬɢɮɢɤɚɰɢɨɧ ɤɨɥɨɧɧɚɥɚɪɝɚ ɸɛɨɪɢɥɚɞɢ; 
ɪeɤɬɢɮɢɤɚɰɢɨɧ ɤɨɥɨɧɧɚɥɚɪɞɚɧ ɱɢԕɭɜɱɢ ɞɢɯɥɨɪeɬɚɧ ɫɢɤɥɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. 

ɏɚɣɞɚɲ ɤɨɥɨɧɧɚɫɢɞɚɧ ɱɢԕɭɜɱɢ ɜɢɧɢɥɯɥɨɪɢɞ ɪeɤɬɢɮɢɤɚɰɢɹɝɚ 
ɛeɪɢɥɚɞɢ. ȼɢɧɢɥɯɥɨɪɢɞ ɭɧɭɦɢ 97 – 98 % ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ ɜɚ ɛɭɧɞɚ 
ɞɢɯɥɨɪeɬɚɧɧɢɧɝ ɤɨɧɜeɪɫɢɹɫɢ ɫɢɤɥɞɚɝɢ ɛɢɪ ɦɚɪɬɬɚɥɢɤ ɚɣɥɚɧɢɲɢɞɚ 70 % 
ɛўɥɢɲɢ ɤɭɡɚɬɢɥɚɞɢ.  

Ɍeɯɧɨɥɨɝɢɤ ɬɢɡɢɦ ɬɚɯɥɢɥɢ, ɠɚɪɚёɧɞɚ ɢɤɤɢɥɚɦɱɢ ɦɚԟɫɭɥɨɬɥɚɪ 
(ɢɲԕɨɪ, ɫɩɢɪɬ ɜɚ ɛ.) ɬɚɥɚɛ ɷɬɢɥɦɚɫɥɢɝɢɧɢ ɤўɪɫɚɬɚɞɢ. ɛɭ ɷɫɚ ɠɚɪɚёɧɢɧɝ 
ɢԕɬɢɫɨɞɢɣ ɠɢԟɚɬɞɚɧ ɫɚɦɚɪɚɥɢ ɭɫɭɥ ɷɤɚɧɥɢɝɢɧɢ ɜɚ ɠɚԟɨɬɧ ɚɦɚɥɢёɬɢɞɚ ԟɚɦ 
ɦɭԟɢɦ ɚԟɚɦɢɬɹɝɚ ɷɝɚ ɷɤɚɧɥɢɝɢɧɢ ɤўɪɫɚɬɚɞɢ.  

 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 

1. Ƚɚɥɨɝeɧɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɪeɫɩɭɛɥɢɤɚ ɤɢɦё ɫɚɧɨɚɬɢ 
ɪɢɜɨɠɢɞɚɝɢ ɚԟɚɦɢɹɬɢ.  

2. Ɍeɯɧɨɥɨɝɢɹ ɬeɪɦɢɧɢ ԕɚɧɞɚɣ ɬɚɴɪɢɮɥɚɧɚɞɢ 

3. ȼɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ ɠɨɪɢɣ ԕɢɥɢɲɧɢɧɝ ɢɫɬeԕɛɨɥɥɚɪɢ.  
4. ɗɬɚɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɫɢɧɬeɡ ԕɢɥɢɲɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɚɫɨɫɥɚɪɢ. 
5. ɗɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞɧɢɧɝ ɢɤɤɢ ɛɨɫԕɢɱɥɢ ɫɢɧɬeɡɢ. 
6. ɗɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲɧɢɧɝ ɛɢɪ ɛɨɫԕɢɱɥɢ ɠɚɪɚёɧɢ. “Staffer” 

ɮɢɪɦɚɫɢ ɠɚɪɚёɧɢ 

7. Ɉɤɫɢɞɥɚɲ-ɯɥɨɪɥɚɲ ɨɪԕɚɥɢ ɷɬɢɥeɧɞɚɧ ɜɢɧɢɥɯɥɨɪɢɞ ɨɥɢɲ 

 

Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 

1. Wittcoff, Harold. Industrial organic chemicals.—2nd ed. / Harold A. 

Wittcoff, Bryan G. Reuben, Jeffrey S. Plotkin. p. cm. Includes index. 

2004. 686 p. 

2. Jeremy Dry, Bryce Lawson, Phuong Le, Israel Osisanya, Deepa Patel, 

Anecia Shelton. Vinyl Chloride Production. Capstone Design Project. 

Spring 2003. Chemical Engineering -University of Oklahoma.  – 81 ɪ. 
3. D. W. McMillen and J. B. Grutzner,J. Org. Chem., 59, 4516 (1994). 

4. M. Toth, M. D. Liptak, D. L. Phillips, and G. C. Shields, J. Chem. Phys., 

114, 4595 (2001). 
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2-ɦɚɴɪɭɡɚ. ɆȿɌȺɇɈɅ ɂɒɅȺȻ ɑɂԔȺɊɂɒɇɂɇȽ ɂɇɇɈȼȺɐɂɈɇ  
ɌȿɏɇɈɅɈȽɂəɅȺɊɂ 

ɆАВɁɍ ɊȿɀАɋɂ 

2.1. ɋɢɧɬɟɡ ɝɚɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɫɭɥɥɚɪɢ 

2.2. Ɇɟɬɚɧɨɥ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɫɭɥɥɚɪɢ 

2.3. Ɇɟɬɚɧɨɥ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 

2.4. Ɍɚɛɢɢɣ ɝɚɡ ɚɫɨɫɢɞɚ ɦɟɬɚɧɨɥ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ 

 

Ɍɚɹɧɱ ɫўɡ ɜɚ ɢɛɨɪɚɥɚɪ: ɋɢɧɬɟɡ ɝɚɡ, ɦɟɬɚɧɨɥ, ɤɚɬɚɥɢɡ, ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ, 
ɪɟɝɟɧɟɪɚɰɢɹ, ɤɨɧɜɟɪɰɢɹ, ɫɟɥɟɤɬɢɜɥɢɤ, ɯɭɠɭɦ ɦɚɪɤɚɡɢ, ɮɚɨɥ ɦɚɪɤɚɡɥɚɪ, 
ɫɭɧɴɢɣ ёԕɢɥԑɢ    

 

Ԟɨɡɢɪɝɢ ɤɭɧɞɚ ɨɪɝɚɧɢɤ ɫɢɧɬeɡ ɫɚɧɨɚɬɢɧɢɧɝ, ɯɭɫɭɫɚɧ ɨɪɝɚɧɢɤ 
ɦɨɞɞɚɥɚɪ ɜɚ ɭɥɚɪ ɚɫɨɫɢɞɚɝɢ ɦɚɬeɪɢɚɥɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɦɚɦɥɚɤɚɬɢɦɢɡ 
ɢԕɬɢɫɨɞɢёɬɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲɞɚɝɢ ɦɭԟɢɦ ɚԟɚɦɢɹɬɝɚ ɷɝɚ ɛўɥɢɛ ɛɨɪɦɨԕɞɚ. 
Ɉɪɝɚɧɢɤ ɫɢɧɬeɡ ɫɚɧɨɚɬɢɧɢɧɝ ɪɢɜɨɠɥɚɧɢɲɢɧɢ ɦɭԟɢɦ ɜɚɡɢɮɚɥɚɪɢɞɚɧ ɛɢɪɢ 
ɫɚɧɨɚɬɧɢɧɝ ɛɚɪɱɚ ɬɚɪɦɨԕɥɚɪɢɞɚ ɜɚ ɬɭɪɦɭɲɞɚ ɡɚɦɨɧɚɜɢɣ ɤɢɦё ɸɬɭԕɥɚɪɢɞɚɧ 
ɬўɥɚ ɮɨɣɞɚɥɚɧɢɲ ɛўɥɢɛ, ɦɭɤɚɦɦɚɥɪɨԕ ɜɚ ɚɪɡɨɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɜɨɫɢɬɚɥɚɪɢ ԟɚɦɞɚ ԟɚɥԕ ɢɫɬeɴɦɨɥ ɦɨɥɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɢɪ. Ԟɨɡɢɪɝɢ 
ɤɭɧɞɚ ɮɚɧ ɜɚ ɬeɯɧɢɤɚɧɢɧɝ ɪɢɜɨɠɢɧɢ ɫɚɧɨɚɬɧɢ ɞeɹɪɥɢ ɛɚɪɱɚ ɬɚɪɦɨԕɥɚɪɢɞɚ 
ɤeɧɝ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɩɨɥɢɦeɪ  ɦɚɬeɪɢɚɥɥɚɪɫɢɡ ɬɚɫɚɜɜɭɪ ԕɢɥɢɛ ɛўɥɦɚɣɞɢ. 
Ⱦeɦɚɤ  ɛɭɝɭɧɝɢ ɤɭɧɧɢɧɝ ɞɨɥɡɚɪɛ ɜɚɡɢɮɚɥɚɪɢɞɚɧ ɛɢɪɢ ɛɭ ɫɢɮɚɬɥɢ ɸԕɨɪɢ 
ɦɨɥeɤɭɥɚɥɢ ɛɢɪɢɤɦɚɥɚɪ ɫɢɧɬeɡ ɤɢɥɢɲ.  

Ɉɪɝɚɧɢɤ ɦɚɬeɪɢɚɥɥɚɪɧɢ ɪɚɧɝɥɢ ɜɚ ԕɨɪɚ ɦeɬɚɥɥɚɪɧɢ ўɪɧɢɝɚ 
ԕўɥɥɚɝɚɧɞɚ ɛɭɸɦɥɚɪɧɢ ɬɚɧɧɚɪɯɢ ɜɚ ɨԑɢɪɥɢɝɢ ɤɚɦɚɹɞɢ. Ɉɪɝɚɧɢɤ ɫɢɧɬeɡ 
ɦɚԟɫɭɥɨɬɥɚɪɢ ɚɜɬɨɦɨɛɢɥɫɨɡɥɢɤ, ɫɭɜ, ԟɚɜɨ ɜɚ ɷɪ ɬɪɚɧɫɩɨɪɬɢɞɚ, 
ɪɚɞɢɨeɥeɤɬɪɨɧɢɤɚ ɜɚ ɷɥeɤɬɪɨɧɢɤɚ ɫɚɧɨɚɬɢɞɚ, ԕɭɪɢɥɢɲɞɚ, ԕɢɲɥɨԕ 

ɯўɠɚɥɢɝɢɞɚ, ɬɢɛɛɢёɬɞɚ, ɨɡɢԕ-ɨɜԕɚɬ ɜɚ ɷɧɝɢɥ ɫɚɧɨɚɬɞɚ ɤeɧɝ ԕўɥɥɚɧɢɥɦɨԕɞɚ. 
Ⱥɦɦɨ ɫɚɧɨɚɬ ɬɚɪɦɨԕɥɚɪɢɧɢɧɝ ɩɨɥɢɦeɪ ɤɨɦɩɨɡɢɰɢɨɧ ɦɚɬeɪɢɚɥɥɚɪɝɚ ɛўɥɝɚɧ 
ɬɚɥɚɛɢ, ɭɥɚɪɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɫɭɪɴɚɬɥɚɪɢɞɚɧ ɢɥɝɚɪɢɥɚɛ ɤeɬɦɨԕɞɚ. 

ɂԕɬɢɫɨɞɢёɬɧɢ ɤɢɦёɥɚɲɬɢɪɢɲɧɢɧɝ ɞɨɥɡɚɪɛ ɦɭɚɦɦɨɥɚɪɢɞɚɧ ɛɢɪɢ 
ɬɚɛɢɢɣ ɜɚ ɫɢɧɬeɬɢɤ ɪeɚɝeɧɬɥɚɪɞɚɧ ɨԕɢɥɨɧɚ ɮɨɣɞɚɥɚɧɢɲ, ɚɪɡɨɧ ɨɪɝɚɧɢɤ 
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ɦɚԟɫɭɥɨɬɥɚɪɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɜɚ ɭɥɚɪ ɚɫɨɫɢɞɚ ɬɭɪɥɢ 
ɦɚɬeɪɢɥɥɚɪ ɹɪɚɬɢɲ ɦɚɫɚɥɚɫɢɞɢɪ. 

2.1. ɋɂɇɌȿɁ ȽȺɁ ɂɒɅȺȻ ɑɂԔȺɊɂɒ ɍɋɍɅɅȺɊɂ 

ɋɢɧɬeɡ ɝɚɡ ɫɢɧɬeɡɢ. Ɇeɬɚɧ ɤɨɧɜeɪɫɢɹɫɢɧɢɧɝ (ɤɨɧɜeɪɫɢɹ ɥɨɬɢɧɱɚ 
«conversio» ɫўɡɢɞɚɧ ɨɥɢɧɝɚɧ ɛўɥɢɛ, ўɡɝɚɪɢɲ,ɚɣɥɚɧɢɲ ɦɚɴɧɨɫɢɧɢ 
ɚɧɝɥɚɬɚɞɢ) ɛɢɪɢɧɱɢ ɦɚԟɫɭɥɨɬɢ ɫɢɧɬeɡ ɝɚɡ (mCɈ+nH2) ɞeɛ ɚɬɚɥɚɞɢ. ɍ 
ɜɨɞɨɪɨɞ ɨɥɢɲɞɚɧ ɬɚɲԕɚɪɢ ɦeɬɚɧɨɥ ɫɢɧɬeɡɢ, ɸԕɨɪɢ ɦɨɥeɤɭɥɚɪɨԑɢɪɥɢɤɤɚ 
ɷɝɚ ɛўɥɝɚɧ ɫɩɢɪɬɥɚɪ ɫɢɧɬeɡɢ, ɫɢɧɬeɬɢɤ ɛeɧɡɢɧ, ɫɢɧɬeɡɢ ɜɚɛɨɲԕɚɥɚɪ (ɫўɧɝɝɢ 
ɩɚɣɬɥɚɪɞɚ CɈ ɝɚɡɢ ɬeɦɢɪ ɪɭɞɚɥɚɪɢɞɚɧ, ɬeɦɢɪɧɢ ԕɚɣɬɚɪɢɛ, ɬɨɡɚ ɬeɦɢɪ 
ɨɥɢɲɞɚ ԟɚɦ ɢɲɥɚɬɢɥɚ ɛɨɲɥɚɧɞɢ) ɫɢɧɬeɡɢɞɚ ԟɚɦɤўɩ ɢɲɥɚɬɢɥɚɞɢ. 

Ʉɨɧɜeɪɫɢɹ ɭɫɭɥɢ ɦeɬɚɧɧɢɧɝ ɫɭɜ ɛɭԑɢ ёɤɢ ɤɢɫɥɨɪɨɞ ɛɢɥɚɧ 
ɨɤɫɢɞɥɚɧɢɲɢɝɚ ɚɫɨɫɥɚɧɝɚɧ: 

CH4+H2O ↔  CO +3H2-206kJ 

CH4+0,5O2 ↔ CO+2H2+35 kJ 

Ʉeɣɢɧ ԟɨɫɢɥ ɛўɥɝɚɧ CɈ ɧɢ ɫɭɜ ɛɭԑɢ ɛɢɥɚɧ ɤɨɧɜeɪɫɢɹ ԕɢɥɢɧɚɞɢ. 

CO4 +H2O ↔ CO2 +H2 +41 kJ 

Ɇeɬɚɧɧɢ ɫɭɜ ɛɭԑɢ ɛɢɥɚɧ ɤɨɧɜeɪɫɢɹɫɢ ɪeɚɤɰɢɹɫɢɧɢ ɭɦɭɦɢɣ 
ԟɨɥɞɚԕɭɣɢɞɚɝɢɱɚ ёɡɢɲ ɦɭɦɤɢɧ: 

CH4 +2H2O↔ CO2 + 4H2   -166 kJ 

ɀɚɪɚёɧ ɷɧɞɨɬeɪɦɢɤ ԟɨɥɞɚ ɫɨɞɢɪ ɛўɥɚɞɢ. Ɇeɬɚɧ ɜɚ CɈ ɤɨɧɜeɪɫɢɹɥɚɪɢ 
ɤɚɬɚɥɢɡɚɬɨɪ ɢɲɬɢɪɨɤɢɞɚ (CH4 ɭɱɭɧ ɧɢɤeɥ, CɈ ɭɱɭɧ ɬeɦɢɪ, ɯɪɨɦ, ɪɭɯ, 
ɯɪɨɦ, ɦɢɫɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ԕўɥɥɚɧɢɥɚɞɢ) ɛɨɪɚɞɢ. 

Ɋɭɯ ɯɪɨɦ ɦɢɫɥɢ ɤɚɬɚɥɢɡɚɬɨɪ ԕўɥɥɚɧɝɚɧɞɚ CɈ ɤɨɧɜeɪɫɢɹɫɢ ɩɚɫɬ 

ԟɚɪɨɪɚɬɞɚ (250-300°C) ɛɨɪɚɞɢ. Ʉɨɧɜeɪɫɢɹɥɚɧɝɚɧ ɝɚɡ ɬɚɪɤɢɛɢɞɚ ԕɨɥɝɚɧ CɈ 
ɧɢɧɝ ɦɢԕɞɨɪɢ 0,2-0,4 % ɞɚɧ (ԟɚɠɦ ɛўɣɢɱɚ) ɨɲɦɚɣɞɢ. Ȼɭɧɞɚɣԟɨɥɥɚɪɞɚ 
ɤўɩɢɧɱɚ CɈ ɞɚɧ ɬɨɡɚɥɚɲ ɭɱɭɧ ɚɞɫɨɪɛɫɢɨɧ ɭɫɭɥ ўɪɧɢɝɚɮɚԕɚɬ ɦeɬɚɧɥɚɲ-

ɝɢɞɪɨɝeɧɥɚɲɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. 

ɘԕɨɪɢɞɚ ɤeɥɬɢɪɢɥɝɚɧ ɪeɚɤɰɢɹɥɚɪɞɚɧ ɦɚɴɥɭɦɤɢ, ɨɥɢɧɝɚɧ ɜɨɞɨɪɨɞɝɚɡɢ 
ɬɨɡɚ ɷɦɚɫ, ɬɚɪɤɢɛɢɞɚ 30 % ɝɚɱɚ CɈ2 0,5-4 % ɝɚɱɚ CɈ ɫɚԕɥɚɣɞɢ. Ɉɡɪɨԕ 
ɦɢԕɞɨɪ Ɉ2 ɛɢɪɢɤɦɚɥɚɪɢ ɛɢɥɚɧ ɢɮɥɨɫɥɚɧɝɚɧ ɛўɥɚɞɢ. Ȼɭ ɚɪɚɥɚɲɦɚɥɚɪ 
ɚɦɦɢɚɤ ɫɢɧɬeɡɢɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪɧɢ ɡɚԟɚɪɥɚɣɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ 
ɭɥɚɧɢ ɬɨɡɚɥɚɲ ɤeɪɚɤ ɛўɥɚɞɢ. 
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Ʉɨɧɜeɪɫɢɹ ɝɚɡɢɧɢ CɈ2 ɞɚɧ ɬɨɡɚɥɚɲ.Ʉɨɧɜeɪɫɢɹ ɝɚɡɢ ɬɚɪɤɢɛɢɞɚ 17-30 

% ɝɚɱɚ CɈ2 ɫɚԕɥɚɣɞɢ. ɍɧɢ ɫɭɸԕ ɫɨɪɛeɧɬɥɚɪ ёɪɞɚɦɢɞɚ: ɫɭɜ,eɬɚɧɨɥɚɦɢɧ, 
ɢɲԕɨɪ, ɷɪɢɬɦɚɥɚɪɢ ɛɢɥɚɧ ɬɨɡɚɥɚɣɞɢɥɚɪ. CɈ2ɛɨɲԕɚԕўɲɢɦɱɚɥɚɪɝɚ ɧɢɫɛɚɬɚɧ 
ɛɨɫɢɦ ɨɫɬɢɞɚ ɫɨɜɭԕ ɫɭɜɞɚ ɹɯɲɢ ɷɪɢɣɞɢ.Ɇɚɧɚ ɲɭ ɯɨɫɫɚɫɢɝɚ ɚɫɨɫɥɚɧɢɛ 
CɈ2ɫɭɜ ɛɢɥɚɧ ɸɬɬɢɪɢɛ ɚɠɪɚɬɢɛ ɨɥɢɧɚɞɢ. Ȼɭɧɢɧɝ ɭɱɭɧ ɢɱɢ ɧɚɫɚɞɤɚɥɢ 
ɦɢɧɨɪɚɥɚɪɞɚ ɝɚɡ, ɫɭɜ ɫɚɱɪɚɬɢɲɛɢɥɚɧ (2-3 ɦɉɚ ɛɨɫɢɦɞɚ) ɸɜɢɥɚɞɢ. 
Ɇɢɧɨɪɚɞɚɧ ɨԕɢɛ ɬɭɲɭɜɱɢɫɭɜ ɬɭɪɛɢɧɚɧɢ ɚɣɥɚɧɬɢɪɚɞɢ, ԕɚɣɫɢɤɢ, ɭ ɧɚɫɨɫ 
ɛɢɥɚɧ ɛɢɪɝɚ ɦɚԟɤɚɦɥɚɧɝɚɧɛўɥɚɞɢ. ɇɚɫɨɫ ɫɭɜɧɢ ɤўɬɚɪɢɛ ɹɧɚ ɦɢɧɨɪɚɧɢ 
ɫɭԑɨɪɢɲɝɚ ɛeɪɚɞɢ. ɇɚɬɢɠɚɞɚ ɭɧɝɚ ɛeɪɢɥɭɜɱɢ ɷɧeɢɝɢɹ ɬeɠɚɥɚɞɢ. Ɍɭɪɛɢɧɚɞɚ 
ɛɨɫɢɦ ɩɚɫɚɹɞɢ ɚɬɦɨɫɮeɪɚɛɨɫɢɦɢɝɚ ɬeɧɝɥɚɲɚɞɢ. 

ɇɚɬɢɠɚɞɚ ɫɭɜɞɚ ɷɪɢɝɚɧ CɈ2 ɜɚ ɜɨɞɨɪɨɞ ɝɚɡɥɚɪɢ (80 % CɈ2, 11 % ɇ2 ) 

ɞeɫɨɪɛɫɢɹɥɚɧɢɛ ɚɠɪɚɥɢɛ ɱɢԕɚɞɢ. Ȼɭ ɝɚɡ (CɈ2) ɣɢԑɢɛɨɥɢɧɚɞɢ, ɬɭɪɥɢ 
ɦɚԕɫɚɞɥɚɪɞɚ ɢɲɥɚɬɢɥɚɞɢ (ɦɚɫɚɥɚɧ, ɤɚɪɛɚɦɢɞ ɫɢɧɬeɡɢɞɚ, ԕɭɪɭԕ ɦɭɡ 
ɬɚɣёɪɥɚɲɞɚ ɜɚ ɛɨɲԕɚ ɦɚԟɫɭɥɨɬɥɚɪ ɨɥɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢ). 

Ȼɭ ɭɫɭɥɧɢɧɝ ɤɚɦɱɢɥɢɝɢ ɤўɩ ɷɥeɤɬɪ ɷɧeɪɝɢɹɫɢ ɫɚɪɮɥɚɧɢɲɢ ɜɚ 
ɚɧɱɚɜɨɞɨɪɨɞɧɢɧɝ ɣўԕɨɬɢɥɢɲɢɞɚɞɢɪ. ɒɭɧɢɧɝ ɭɱɭɧ ԟɚɦ ɤeɣɢɧɝɢ 
ɣɢɥɥɚɪɞɚɛɭ ɭɫɭɥ ɤўɩ ԕўɥɥɚɧɢɥɦɚɣɞɢ, ɛɚɥɤɢ ɫɨɪɛɫɢɨɧ ɜɚ ɫeɥeɤɬɢɜɥɢɤ 
ɯɨɫɫɚɫɢɫɭɜɞɚɧ ɚɧɱɚ ɸԕɨɪɢ ɛўɥɝɚɧ ɷɬɚɧɨɥɚɦɢɧ ɛɢɥɚɧ ɬɨɡɚɥɚɲ 
ɤeɧɝԕўɥɥɚɧɢɥɦɨԕɞɚ. 

Ȼɭɧɞɚ ɦɨɧɨ ɜɚ ɞɢeɬɚɧɨɥɚɦɢɧɧɢɧɝ(HɈ-CH2-CH2)-NH2 ɜɚ (HɈ-CH2-

CH2)-NH ɥɚɪɧɢɧɝ 15% ɥɢ ɷɪɢɬɦɚɫɢɝɚ CɈ2 ɸɬɬɢɪɢɥɚɞɢ. HɈ-CH2-CH2- 

ɝɭɪɭԟɧɢ R ɛɢɥɚɧ ɛeɥɝɢɥɚɛ RNH2 ɜɚ R2NH ɞeɛ ɨɥɚɦɢɡ. 

R2 NH2+ H2O + CO2↔ (R2 NH2 )2CO3 

(R2 NH2)2CO3+ H2Ɉ + CO2-2R2NH2 HCO3 

ɘɬɬɢɪɢɲ ɠɚɪɚёɧɢ 40-45°C ɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ⱥɛɫɨɪɛɫɢɹɥɚɧɢɲ 
ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɤɚɪɛɨɧɚɬ ɜɚ ɝɢɞɪɨɤɚɪɛɚɧɚɬɥɚɪ 120°C ɞɚ 
ɞeɫɨɪɛeɪɞɚ CɈ2 ɚɠɪɚɬɢɛ ɩɚɪɱɚɥɚɧɚɞɢ. ɘɬɬɢɪɭɜɱɢ ɫɢɮɚɬɢɞɚ 
ɦeɬɚɧɨɥ,ɩɪɨɩɢɥeɧ ɤɚɪɛɨɧɚɬ, ɫɭɥɮɨɥɚɧ ɤɚɛɢ ɦɨɞɞɚɥɚɪ ԟɚɦ ɢɲɥɚɬɢɥɢɲɢ 
ɦɭɦɤɢɧ(C3H6CɈ3-ɩɪɨɩɢɥeɧ ɤɚɪɛɨɧɚɬ, C4H8SɈ2- ɫɭɥɶɮɨɥɚɧ). 

Ʉɨɧɜeɪɫɢɹ ɝɚɡɢɧɢ CɈ ɞɚɧ ɬɨɡɚɥɚɲ. Ɇɢɫ ɚɦɦɢɚɤɥɢ ɷɪɢɬɦɚ ɛɢɥɚɧ 
ɸɬɬɢɪɢɲ,ɫɭɸԕ ɚɡɨɬ ɛɢɥɚɧ ɸɜɢɲ, ɤɚɬɚɥɢɬɢɤɝɢɞɪɨɝeɧɥɚɲ ɤɚɛɢ ɭɫɭɥɥɚɪ 
ɛɢɥɚɧɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 

ɫɭɸԕ ɚɡɨɬ ɛɢɥɚɧ ɸɜɢɲ ɤeɧɝ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɭɫɭɥɢɞɢɪ. Ȼɭɧɞɚ ɝɚɡ 
ɤɚɬɚɥɢɡɚɬɨɪ ɡɚԟɚɪɥɚɪɢɞɚɧ (CɈ, H2S), ԕɢɫɦɚɧ CH4 ɜɚ ɚɪɨɦɚɬɢɤ 
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ɭɝɥeɜɨɞɨɪɨɞɥɚɪɞɚɧ ɢɧeɪɬ ɚɪɚɥɚɲɦɚɥɚɪɞɚɧ ɬɨɡɚɥɚɧɚɞɢ. Ȼɭ ԕўɲɢɦɱɚɥɚɪ 
ԟɚɦɦɚɫɢ ɫɭɸԕ ɚɡɨɬɧɢɧɝ ԟɚɪɨɪɚɬɢɞɚɧ ɤўɪɚ ɸԕɨɪɢԟɚɪɨɪɚɬɞɚ ԕɚɣɧɚɣɞɢ, 
ɲɭɧɢɧɝ ɭɱɭɧ ɤɨɧɞeɧɫɢɹɥɚɧɚɞɢ ɜɚ ɫɭɸԕ ɚɡɨɬɞɚeɪɢɣɞɢ. ɘɜɢɲ ɤɨɥɨɧɧɚɫɢɞɚ 
ɲɭɧɞɚɣ ԟɚɪɨɪɚɬ ɫɚԕɥɚɧɚɞɢɤɢ, ɛɭɧɞɚ, N2:H2 ɧɢɫɛɚɬɢ ɬɚɯɦɢɧɚɧ 3:1 ɛўɥɢɛ, 
ɜɨɞɨɪɨɞ ɝɚɡɢ H2 ɛɢɥɚɧ ɬўɣɢɧɚɞɢ. Ʉɚɬɚɥɢɬɢɤ ɝɢɞɪɨɝeɧɥɚɲ (ɦeɬɚɧɥɚɲ), CɈ 
ɜɚ CɈ2 ɦɢԕɞɨɪɢ 1 %ɝɚɱɚ ɛўɥɝɚɧɞɚ ԕўɥɥɚɧɢɥɚɞɢ. Ȼɭɧɞɚ ɧɢɤeɥ ɤɚɬɚɥɢɡɚɬɨɪɢ 
(ɚɥɸɦɢɧɢɣ ɨɤɫɢɞɢɝɚ ɲɢɦɞɢɪɢɥɝɚɧ ɛўɥɚɞɢ) ɜɚ 200-400°C ԟɚɪɨɪɚɬɞɚ 
ԕɭɣɢɞɚɝɢɱɚ ɪeɚɤɰɢɹ ɚɫɨɫɢɞɚ ɛɨɪɚɞɢ: 

CO+3H2=CH4 +H2O;  

CO2+H2=CH4 +2H2O; 

O2 + H2 = 2H2O. 

Ƚɚɡɧɢ CɈ ɞɚɧ ɬɨɡɚɥɚɲ ɢɫ ɝɚɡɢɧɢɧɝ (CɈ) ɦɢɫ-ɚɦɦɢɚɤɥɢ ɷɪɢɬɦɚɝɚ 
ɚɛɫɨɪɛɫɢɹɥɚɧɝɚɧɞɚ ɦɢɫ ɚɦɦɢɚɤɥɢ ɤɨɦɩɥeɤɫ ԟɨɫɢɥ ɛўɥɢɲɢɝɚ ɚɫɨɫɥɚɧɝɚɧ. 
Ɉɞɞɢɣ ɲɚɪɨɢɬɞɚ ɦɢɫ-ɚɦɦɢɚɤɥɢ ɷɪɢɬɦɚɧɢɧɝ ɸɬɢɲ ԕɨɛɢɥɢɹɬɢ ɩɚɫɬ,ɚɦɦɨ 
ԟɚɪɨɪɚɬɧɢ ɩɚɫɚɣɬɢɪɢɛ ɛɨɫɢɦ ɨɲɢɪɢɥɫɚ, ɭ ɤɭɱɚɹɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ԟɚɦ CɈ 
ɧɢ ɬɨɡɚɥɚɲ ɸԕɨɪɢ ɛɨɫɢɦ (10-32 Ɇɉɚ) ɜɚ ɩɚɫɬ ԟɚɪɨɪɚɬɞɚ (0-10°C ɛɭɧɞɚɧ 
ɩɚɫɬ ɛўɥɫɚ, ɷɪɢɬɦɚ ɤɪɢɫɬɚɥɥɚɧɢɛ ԕɨɥɢɲɢ ɦɭɦɤɢɧ) ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ɉɞɚɬɞɚ 
ɤɭɱɫɢɡ ɤɢɫɥɨɬɚɥɚɪ: ɫɢɪɤɚ, ɱɭɦɨɥɢ, ɤɚɪɛɨɧɚɬ ɤɢɫɥɨɬɚɥɚɪɢɧɢɧɝ ɦɢɫ 
ɚɦɦɢɚɤɥɢ ɷɪɢɬɦɚɥɚɪɢ ԕўɥɥɚɧɢɥɚɞɢ. Ɇɚɫɚɥɚɧ, ɦɢɫ ɚɫeɬɚɬɢɧɢɧɝ ɦɢɫ 
ɚɦɦɢɚɤɥɢ ɷɪɢɬɦɚɫɢɝɚ CɈ ɧɢ ɚɛɫɨɪɛɫɢɹɥɚɧɢɲ ɪeɚɤɰɢɹɫɢ ԕɭɣɢɞɚɝɢɱɚ 
ɛɨɪɚɞɢ: 

[Cu(NH3)2]
+
+ CO + NH3↔ [Cu(NH3)3CO]

+
 (-∆H) 

Ɋeɚɤɰɢɹ ԕɚɣɬɚɪ ɪeɚɤɰɢɹɞɢɪ. Ⱥɛɫɨɪɛeɧɬɧɢ ɪeɝɧeɪɚɰɢɹɥɚɲɭɱɭɧ 
ɛɨɫɢɦɧɢ ɚɬɦɨɫɮeɪɚ ɛɨɫɢɦɢɝɚɱɚ ɤɚɦɚɣɬɢɪɢɥɢɛ, 80°C ɝɚɱɚԕɢɡɞɢɪɢɥɚɞɢ. 

Ɍɨɡɚɥɚɲɧɢɧɝ ɚɞɫɨɪɛɫɢɨɧ ɭɫɭɥɢɞɚ ɤɨɧɜeɪɫɢɹɥɚɧɝɚɧ ɝɚɡ ɬɚɪɤɢɛɢɞɚ 1 
% ɝɚɱɚ (ԟɚɠɦ ɛўɣɢɱɚ) CɈ2 ɜɚ CɈ ԕɨɥɚɞɢ. ɋўɧɝɪɚ ɭ ɮɚԕɚɬɤɚɬɚɥɢɬɢɤ 
ɝɢɞɪɨɝeɧɥɚɲ ɣўɥɢ ɛɢɥɚɧ ɬɨɡɚɥɚɧɚɞɢ. 

2.2. ɆȿɌȺɇɈɅ ɂɒɅȺȻ ɑɂԔȺɊɂɒ ɍɋɍɅɅȺɊɂ 

Ɇeɬɚɧɨɥ ɫɢɧɬeɡɢ ɬɚɪɢɯɢ. Ɋ.Ȼɨɣɥ 1661-ɣɢɥɞɚ ёԑɨɱɧɢ ԕɭɪɭԕ ԟɚɣɞɚɲ  
(ԟɚɜɨɫɢɡ ɦɭԟɢɬɞɚ) ɦɚԟɫɭɥɨɬɥɚɪɢ ɬɚɪɤɢɛɢɞɚɦeɬɚɧɨɥ ɛɨɪɥɢɝɢɧɢ ɚɧɢԕɥɚɞɢ. 
ɍɧɢɧɝ ɧɨɦɢ ԟɚɦɲɭɧɞɚɧ ɤeɥɢɛ ɱɢԕɢɛ ёԑɨɱɫɩɢɪɬɢ ɞeɛ ɚɬɚɥɝɚɧ. ɍɧɢ 1834-

ɣɢɥɞɚ ɀ.Ⱦɸɦɚ ɜɚ ɗ.ɉeɥɢɝɨɥɚɪ ɬɨɡɚ ԟɨɥɞɚ ɚɠɪɚɬɢɛ ɨɥɢɲɝɚɦɭɜɚɮɮɚԕ 
ɛўɥɚɞɢɥɚɪ. 
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Ȼɢɪɢɧɱɢ ɦɚɪɬɚ ɭ 1923-ɣɢɥɞɚ Ƚeɪɦɚɧɢɹɞɚ ɫɢɧɬeɡ ԕɢɥɢɧɚɛɨɲɥɚɧɞɢ. 
Ɇeɬɚɧɨɥ ɭɝɥeɪɨɞ-(II)-ɨɤɫɢɞɢɧɢ ɝɢɞɪɨɝeɧɥɚɲ ɭɫɭɥɢ ɛɢɥɚɧ, ɹɴɧɢ ɫɢɧɬeɡ 
ɝɚɡɞɚɧ ɨɥɢɧɚɞɢ. 

CO + 2H2↔ CH3OH+ 111 KJ 

ɋɢɧɬeɡ ɝɚɡ ɦeɬɚɧɧɢ ɫɭɜ ɛɭԑɢɛɢɥɚɧ ɨɤɫɢɞɥɨɜɱɢ ɤɨɧɜeɪɰɢɹɫɢɞɚɧ ёɤɢ 
ɬɚɛɢɢɣ ɝɚɡɧɢ ɬeɪɦɨɨɤɫɢɞɥɨɜɱɢ ɤɪeɤɢɧɝ ԕɢɥɢɲ ɛɢɥɚɧ ԟɚɦ (ɛɭɧɞɚ ɫɢɧɬeɡ ɝɚɡ 
ɛɢɥɚɧ ɛɢɪ ɜɚԕɢɬɞɚ ɚɫeɬeɥɢɧ ɨɥɢɧɚɞɢ) ɨɥɢɧɚɞɢ. Ɇeɬɚɧɨɥ ɫɢɧɬeɡɥɚɲ ɭɱɭɧ 
CɈ ɜɚ H2 ɝɚɡɥɚɪɢɧɢɧɝ 1:4 ɞɚɧ 1:8 ɝɚɱɚɧɢɫɛɚɬɞɚɝɢɚɪɚɥɚɲɦɚɫɢɨɥɢɧɚɞɢ. 
ɀɚɪɚёɧ 2035 Ɇɉɚ ɛɨɫɢɦɞɚ370- 420°C ԟɚɪɨɪɚɬɞɚ ɪɭɯ-ɯɪɨɦɥɢ 
ɤɚɬɚɥɢɡɚɬɨɪɢɲɬɢɪɨɤɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ɇeɬɚɧɨɥɧɢɧɝ ɭɧɭɦɢ ɭɧɱɚɥɢɤ 
ɤɚɬɬɚ ɷɦɚɫ, ɲɭɧɢɧɝ ɭɱɭɧɫɢɧɬeɡ ɞɚɫɬɥɚɛɤɢ ɝɚɡɥɚɪ ɚɪɚɥɚɲɦɚɫɢɧɢ ɤўɩɦɚɪɬɚ 
ɚɣɥɚɧɬɢɪɢɲ (ɰɢɪɤɭɥɹɰɢɹɥɚɲ) ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ȼɨɫɢɦɧɢɧɝ 
ɤɚɦɚɣɢɲɢ ёɤɢ ԟɚɪɨɪɚɬɧɢɧɝ ɨɩɬɢɦɚɥ ԕɢɣɦɚɬɢɞɚɧ ɨɪɬɢɲɢ ɦeɬɚɧ, 
ɮɨɪɦɚɥɞeɝɢɞ, ɞɢɦeɬɢɥɷɮɢɪ ɜɚ ɸԕɨɪɢ ɫɩɢɪɬɥɚɪ ɤɚɛɢ ԕўɲɢɦɱɚ ɦɚԟɫɭɥɨɬɥɚɪ 
ԟɨɫɢɥ ɛўɥɢɲɝɚ ɨɥɢɛ ɤeɥɚɞɢ. 

CO + 3H2↔CH4+ H2O + 209 kJ 

2CO  + 2H2 ↔ CH4 + CO2 + 252 kJ 

CO + H2↔CH 2O + 8,4 kJ 

CH3OH + nCO + 2nH → CH3(CH2) nOH + nH2O 

2CH3OH → CH3OCH3+ H2O 

CH3OH + H2↔CH4+ H2O 

Ɋeɚɤɰɢɹ ɠɚɪɚёɧɢɞɚ ɦeɬɚɧɨɥɧɢɧɝ ԟɨɫɢɥ ɛўɥɢɲɢ ɪeɚɤɰɢɨɧ ɚɪɚɥɚɲɦɚ 
ԟɚɠɦɢɧɢɧɝ ɤɚɦɚɣɢɲɢ ɛɢɥɚɧ ɛɨɪɚɞɢ, ɲɭɧɢɧɝ ɭɱɭɧ Ʌe-ɒɚɬeɥe ɩɪɢɧɰɢɩɢɝɚ 
ɦɭɜɨɮɢԕ ɫɢɫɬeɦɚɞɚ ɛɨɫɢɦɧɢɧɝ ɨɪɬɢɲɢ ɦɭɜɨɡɚɧɚɬɧɢɧɝ ɫɩɢɪɬԟɨɫɢɥ ɛўɥɢɲɢ 
ɬɨɦɨɧɝɚ ɫɢɥɠɢɲɝɚ ԟɚɦɞɚ ԕўɲɢɦɱɚɪeɚɤɰɢɹɥɚɪɧɢɧɝ ɛɨɪɢɲɢɧɢ ɤɚɦɚɣɢɲɢɝɚ 
ɨɥɢɛ ɤeɥɚɞɢ. Ɋeɚɤɰɢɹ ɷɤɡɨɬeɪɦɢɤ ɛўɥɝɚɧɥɢɝɢɞɚɧ ԟɚɪɨɪɚɬɧɢɧɝ ɤўɬɚɪɢɥɢɲɢ 
ɦɭɜɨɡɚɧɚɬɧɢ ɱɚɩɝɚ ɫɢɥɠɢɬɚɞɢ ɜɚ ɫɢɧɬeɡ ɝɚɡɧɢɧɝ ɦeɬɚɧɨɥɝɚ ɚɣɥɚɧɢɲ 
ɞɚɪɚɠɚɫɢɧɢ ɤɚɦɚɣɬɢɪɚɞɢ. ɂɲɥɚɬɢɥɢɲ ɫɨԟɚɫɢɝɚ ɤўɪɚ, ɭ ɷɪɢɬɭɜɱɢ ɫɢɮɚɬɢɞɚ 
ɜɚ ɬɭɪɥɢ ɯɢɥ ɨɪɝɚɧɢɤ ɫɢɧɬeɡɥɚɪɞɚ ɮɨɪɦɚɥɞeɝɢɞ, ɛɚɴɡɢ ɛўёԕɥɚɪ, 
ɮɨɬɨɪeɚɤɬɢɜɥɚɪ, ɮɨɪɦɚɰeɜɬɢɤɚ ɩɪeɩɚɪɚɬɥɚɪɢ ɨɥɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢ. 

ɒɭ ɛɢɥɚɧ ɛɢɪ ԕɚɬɨɪɞɚ ɩɚɫɬ ԟɚɪɨɪɚɬɞɚ ɦɭɜɨɡɚɧɚɬ ɦeɬɚɧɨɥ ԟɨɫɢɥ 
ɛўɥɢɲɢ ɬɨɦɨɧɝɚ ɤɭɱɥɢ ɫɢɥɠɢɣɞɢ, ɚɦɦɨ ɦeɬɚɧɨɥɧɢɧɝ ɫɢɧɬeɡɥɚɧɢɲ ɬeɡɥɢɝɢ 
ɠɭɞɚ ɫɭɫɬ ɛўɥɚɞɢ, ԟɚɦɞɚ ɛɭɧɞɚɣ ɲɚɪɨɢɬɞɚ ɫɢɧɬeɡɧɢ ɬeɡɥɚɬɭɜɱɢ 
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ɤɚɬɚɥɢɡɚɬɨɪ ԟɚɦ ԟɨɡɢɪɱɚ ɦɚɴɥɭɦ ɷɦɚɫ. ɒɭɧɢɧɝ ɭɱɭɧ ԟɚɦ ɫɚɧɨɚɬɞɚ ɠɚɪɚёɧ 
ɠɭɞɚ ɤɢɱɢɤ ԟɚɪɨɪɚɬ (20-30°C) ɢɧɬɢɪɜɚɥɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ.  

ɋɚɧɨɚɬɞɚ ɝɚɡɥɚɪ ɚɪɚɥɲɦɚɫɢɧɢ ɫɢԕɢɲ ɭɱɭɧ ɡɚɪɭɪ ɛўɥɚɞɢɝɚɧ ɷɧeɪɝɢɹ 
ɫɚɪɮɢɧɢ ɤɚɦɚɣɬɢɪɢɲ ɭɱɭɧ ɠɚɪɚёɧ ɨɞɚɬɞɚ 20-35 Ɇɉɚ ɛɨɫɢɦɞɚ ɨɥɢɛ 
ɛɨɪɢɥɚɞɢ.  

Ⱥɦɚɥɞɚ ɷɧɝ ɨɩɬɢɦɚɥ ɲɚɪɨɢɬ ɹɪɚɬɢɥɝɚɧɢɞɚ ԟɚɦ ɝɚɡɥɚɪ ɚɪɚɥɚɲɦɚɫɢɞɚ 
ɪeɚɤɬɨɪ ɨɪԕɚɥɢ ɛɢɪ ɦɚɪɬɚ ўɬɝɚɧɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɦeɬɚɧɨɥɧɢɧɝ ɭɧɭɦɢ 5-

20 % ɧɢ ɬɚɲɤɢɥ ԕɢɥɚɞɢ.ɒɭ ɛɨɢɫɞɚɧ ɞɚɫɬɥɚɛɤɢ ɝɚɡɥɚɪ ɚɪɚɥɚɲɦɚɫɢɞɚ ԟɨɫɢɥ 
ɛўɥɝɚɧ ɦeɬɚɧɨɥ ɚɠɪɚɬɢɛ ɨɥɢɧɢɛ, ɪeɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɣ ԕɨɥɝɚɧ ɝɚɡɥɚɪ ɹɧɚ 
ԕɚɣɬɚ ɪeɚɤɬɨɪɝɚ ɤɢɪɢɬɢɥɚɞɢ, ɹɴɧɢ ɛɢɪ ɧeɱɚ ɛɨɪ ɫɢɪɤɭɥɚɰɢɹ ԕɢɥɢɧɚɞɢ, 
ɭɧɭɦ 84-87 % ɝɚ ɱɢԕɚɞɢ. 

 ɋɚɧɨɚɬɞɚ ɢɤɤɢ ɯɢɥ ɤɚɬɚɥɢɡɚɬɨɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ: 

1) ɪɭɯ-ɯɪɨɦɥɢ (8ZnO·CrO3·CrO3), ɭ ɸԕɨɪɢ ԟɚɪɨɪɚɬɝɚ, ɤɨɧɬɚɤɬ 
ɡɚԟɚɪɥɚɪɢɝɚ ɱɢɞɚɦɥɢ, ɡɚԟɚɪɥɚɧɝɚɧɞɚ ԟɚɦ ɹɧɚ ԕɚɣɬɚ ɚɤɬɢɜɥɚɲ ɦɭɦɤɢɧ, ɨɫɨɧ 
ɪeɝeɧeɪɚɰɢɹɥɚɧɚɞɢ, ɫeɥɢɤɬɢɜɥɢɝɢ ɸԕɨɪɢ. Ȼɭɧɢɧɝ ɭɱɭɧ ɨɩɬɢɦɚɥ ɲɚɪɨɢɬ 
370-400°C ɜɚ 25-30 Ɇɉɚ ɛɨɫɢɦɞɚ ɛўɥɚɞɢ; 

2) ɦɢɫ ɤɚɬɚɥɢɡɚɬɨɪɢ ɚɤɬɢɜɥɢɝɢ ɠɭɞɚ ɸԕɨɪɢ, ɚɦɦɨ ɤɨɧɬɚɤɬ ɡɚԟɚɪɥɚɪɢɝɚ 
ɜɚ ɸԕɨɪɢ ԟɚɪɨɪɚɬɝɚ ɱɢɞɚɦɫɢɡ, ԕɚɣɬɦɚɫ ɡɚԟɚɪɥɚɧɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ԟɚɦ 
300°C ɜɚ 15 Ɇɉɚ ɛɨɫɢɦɞɚ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 
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2.3. ɆȿɌȺɇɈɅ ɂɒɅȺȻ ɑɂԔȺɊɂɒ ɌȿɏɇɈɅɈȽɂəɅȺɊɂ 

ɍɝɥeɪɨɞ (II) ɨɤɫɢɞɢ ɜɚ ɜɨɞɨɪɨɞ ɚɫɨɫɢɞɚ ɦeɬɚɧɨɥ ɢɲɥɚɛ ɱɢԕɚɪɢɲ. 

Ɇeɬɚɧɨɥ ɨɥɢɲɧɢɧɝ ɬɭɪɥɢ ɭɫɭɥɥɚɪɢ ɦɚɜɠɭɞ. ɒɭ ɭɫɭɥɥɚɪɞɚɧ ɛɢɪɢ, ɭɝɥeɪɨɞ 
(II) ɨɤɫɢɞɢ ɜɚ ɜɨɞɨɪɨɞɧɢ ɛeɲ ɛɨɫԕɢɱɥɢ ɤɨɦɩɪeɫɫɨɪɞɚ ɫɢԕɢɲ ɛɢɥɚɧ 
ɦeɬɚɧɨɥ ɨɥɢɲ. ɍɝɥeɪɨɞ (II) ɨɤɫɢɞɢ ɜɚ ɜɨɞɨɪɨɞɞɚɧ ɦeɬɚɧɨɥ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɧɢɧɝ ɬeɯɧɨɥɨɝɢɤ ɫɯeɦɚɫɢ 1-ɪɚɫɦɞɚ ɤeɥɬɢɥɝɚɧ. 

 

 

1-ɪɚɫɦ. ɍɝɥeɪɨɞ (II) ɨɤɫɢɞɢ ɜɚ ɜɨɞɨɪɨɞɞɚɧ ɦeɬɚɧɨɥ ɫɢɧɬeɡɢ ԕɭɪɢɥɦɚɫɢɧɢɧɝ 
ɬeɯɧɨɥɨɝɢɤ ɫɯeɦɚɫɢ. 

1-ɤɨɦɩɪeɫɫɨɪ; 2-ɫɤɪɭɛɛeɪ; 3-ɚɪɚɥɚɲɬɢɪɝɢɱ; 4-ɮɢɥɬɪ; 5-ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɬɢɪɝɢɱ; 6-ɫɢɧɬeɡ ɤɨɥɨɧɧɚɫɢ; 7-ɤɨɧɞeɧɫɚɬɨɪ; 8-ɫeɩɚɪɨɬɨɪ; 9-ɯɨɦ 

ɫɩɢɪɬ ɣɢԑɝɢɱ; 10-ɫɢɪɤɭɥɹɰɢɹ. 

 

Ɉɥɬɢɧɝɭɝɭɪɬɥɢ ɛɢɪɢɤɦɚɥɚɪɞɚɧ ɬɨɡɚɥɚɧɝɧ ɞɚɫɬɥɚɛɤɢ ɝɚɡ ɚɪɚɥɚɲɦɚɫɢ 
ɛeɲ ɛɨɫԕɢɱɥɢ ɤɨɦɩɪeɫɫɨɪɞɚ 1 ɞɚɧ 25 Ɇɉɚ ɝɚɱɚ ɫɢԕɢɥɚɞɢ.ɍɱɢɧɱɢ ɜɚ 
ɬўɪɬɢɧɱɢ ɛɨɫԕɢɱɥɚɪ ɨɪɚɥɢԑɢɞɚ ɝɚɡ 2-ɧɚɫɚɞɤɚɥɢ ɫɤɪɭɛɛeɪɞɚ CɈ2 ɞɚɧ 
ɬɨɡɚɥɚɲ ɭɱɭɧ 3 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɫɭɜ ɛɢɥɚɧ ɸɜɢɥɚɞɢ. Ʉɨɦɩɪeɫɫɨɪɧɢɧɝ 
ɛeɲɢɧɱ ɛɨɫԕɢɱɢɞɚɧ ɱɢԕԕɚɧ ɫɢԕɢɥɝɚɧ ɝɚɡ ɝɚɡ 3-ɚɪɚɥɚɲɬɢɪɝɢɱɞɚ ɦɨɣɥɚɪɞɚɧ 

ɬɨɡɚɥɚɲ ɦɚԕɫɚɞɢɞɚ 4-ɮɢɥɬɪɝɚ ɸɛɨɪɢɥɚɞɢ. ɋўɧɝɪɚ ɝɚɡɥɚɪ ɚɪɚɥɚɲɦɚɫɢ 5-

ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɧɢɧɝ ԕɭɜɭɪɥɚɪ ɨɪɚɥɢԑɢɞɚɝɢ ɛўɲɥɢԑɢ ɨɪԕɚɥɢ 
ўɬɤɚɡɢɥɚɞɢ, ɭ ɟɪɞɚ ɱɢԕɢɛ ɤeɬɭɜɱɢ ɤɨɧɬɚɤɬ ɝɚɡɥɚɪ ɛɢɥɚɧ 220°C ɝɚɱɚ ԕɢɡɢɛ 6-

ɫɢɧɬeɡ ɤɨɥɨɧɧɚɫɢɝɚ ɤɢɪɚɞɢ. 
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ɋɢɧɬeɡ ɤɨɥɨɧɧɚɞɚɧ ɱɢԕԕɚɧ ɝɚɡɥɚɪ ɚɪɚɥɚɲɦɚɫɢ ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɬɢɪɝɢɱɧɢɧɝ ԕɭɜɭɪɥɚɪɢ ɢɱɢɞɚɧ ўɬɢɛ ɚɧɱɚ ɫɨɜɢɣɞɢ ɜɚ 7-

ɤɨɧɞeɧɫɚɬɨɪɞɚ ɬўɥɢԕ ɫɨɜɢɛ ԟɨɫɢɥ ɛўɥɝɚɧ ɯɨɦ ɫɩɢɪɬ ɤɨɧɞeɧɫɚɬɥɚɧɚɞɢ ɜɚ 8-

ɫeɩɚɪɚɬɨɪɞɚ ɪeɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɣ ԕɨɥɝɚɧ ɝɚɡɥɚɪɞɚɧ ɚɠɪɚɥɢɛ ɣɢԑɝɢɱɝɚ 
ɬɭɲɚɞɢ,ɝɚɡɥɚɪ ɷɫɚ ɤɨɦɩɪeɫɫɨɪ ɨɪԕɚɥɢ ɫўɪɢɛ ɨɥɢɧɚɞɢ, ɚɣɥɚɧɦɚ ɝɚɡ 
ɚɪɚɥɚɲɬɢɪɝɢɱɞɚ ɬɨɡɚ ɫɢɧɬeɡ ɝɚɡ ԕўɲɢɥɚɞɢ. ɒɭ ɟɪɞɚ ɫɢɤɥ ԕўɲɢɥɚɞɢ. Ⱦeɦɚɤ 
ɯɨɦ ɫɩɢɪɬ 92-93 % ɛўɥɢɛ,ɬɨɡɚɥɚɧɝɚɱ ɜɚ ɪeɤɬɢɮɢɤɚɰɢɹɥɚɧɝɚɱ, 99.5-99.7 % 

ɬɨɡɚ ɦeɬɚɧɨɥ ɨɥɢɧɚɞɢ.  

 

2.4. ɌȺȻɂɂɃ ȽȺɁ ȺɋɈɋɂȾȺ ɆȿɌȺɇɈɅ ɂɒɅȺȻ ɑɂԔȺɊɂɒ 
ɌȿɏɇɈɅɈȽɂəɋɂ 

Ɇeɬɚɧɧɢ ɱɚɥɚ ɨɤɫɢɞɥɚɧɝɚɧ ɭɝɥeɪɨɞ ɢɤɤɢ ɨɤɫɢɞɢ ɜɚ ɜɨɞɨɪɨɞɝɚ 
ɚɣɥɚɧɚɞɢ, ɪeɚɤɰɢɹ ɫɯeɦɚɫɢ ԕɭɣɢɞɚɝɢɱɚ: 

2CH4+O2→2CO+4H2 +16 kkal 

ɋɚɧɨɚɬɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɭɫɭɥɝɚ ɷɫɚ ɦeɬɚɧɧɢ ɫɭɜ ɛɭԑɢ ɛɢɥɚɧ 
ɤɨɧɜeɪɫɢɹɥɚɲ ɪeɚɤɰɢɹɫɢ ɫɨɞɢɪ ɛўɥɚɞɢ: 

CH4+ H2O→CO+3H2    -49 kkal 

Ȼɢɪɢɧɱɢ ɬeɧɝɥɚɦɚ ɛўɣɢɱɚ ɪeɚɤɰɢɹ ɷɝɡɨɬeɪɦɢɤ, ɢɤɤɢɧɱɢɫɢɞɚ ɷɫɚ 
ɷɧɞɨɬeɪɦɢɤ ɬɚɪɡɞɚ ɛɨɪɚɞɢ. 

ɍɝɥeɪɨɞ ɢɤɤɢ ɨɤɫɢɞɢ ɜɚ ɛɨɞɨɪɨɞ (ɫɢɧɬeɡ-ɝɚɡ) ɚɫɨɫɢɞɚ ɤɚɬɚɥɢɡɚɬɨɪ 
ɢɲɬɢɪɨɤɢɞɚ ɦeɬɚɧɨɥ ɫɢɧɬeɡ ԕɢɥɢɲ ɪeɚɤɰɢɹɫɢɧɢ ԕɭɣɢɞɚɝɢɱɚ ɢɮɨɞɚɥɚɲ 
ɦɭɦɤɢɧ: 

CO+2H2→ CH3OH              ∆H=+21.68 kkal/moll  (90.84 kDj/moll) 

Ɋeɚɤɰɢɹ ɷɤɡɨɬeɪɦɢɤ ɬɚɪɡɞɚ ԟɚɠɦ ɤɚɦɚɣɢɲɢ ɛɢɥɚɧ ɛɨɪɚɞɢ. Ȼɭɧɞɚɧ 
ɤўɪɢɧɢɛ ɬɭɪɢɞɢɤɢ, ɦeɬɚɧɨɥɧɢɧɝ ɦɚɤɫɢɦɚɥ ɱɢԕɢɲɢ ɜɚ ɫɢɧɬeɡ ɝɚɡɧɢɧɝ 
ɦeɬɚɧɨɥɝɚ ɦɚɤɫɢɦɚɥ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ɩɚɫɬ ɬeɦɩeɪɚɬɭɪɚ ɜɚ ɸԕɨɪɢ 
ɛɨɫɢɦɞɚ ɚɦɚɥɝɚ ɨɲɚɪ ɷɤɚɧ:  

Ɍɚɛɢɢɣ ɝɚɡɞɚɧ ɦeɬɚɧɨɥ ɨɥɢɲ ɠɚɪɚёɧɢ ɛɢɪ ɧeɱɚ ɛɨɫԕɢɱɞɚɧ ɢɛɨɪɚɬ. 
ɍɲɛɭ ɠɚɪɚёɧɧɢɧɝ ɮɭɧɤɫɢɨɧɚɥ ɫɯeɦɚɫɢɧɢ 2-ɪɚɫɦɞɚ ɢɮɨɞɚɥɚɲ ɦɭɦɤɢɧ: 

Ɍɚɛɢɢɣ ɝɚɡɞɚɧ ɦeɬɚɧɨɥ ɨɥɢɲ ԕɭɪɢɥɦɚɫɢ ɬɚɛɢɢɣ ɝɚɡɧɢ ɜɚ ɛɭԑ-ɝɚɡ 
ɚɪɚɥɚɲɦɚɫɢɧɢ ɢɫɢɬɢɲ ɤeɬɦɚ-ɤeɬ ɜɚ ўɡɚɪɨ ɛɢɪ-ɛɢɪɢ ɛɢɥɚɧ ɛɨԑɥɚɧɝɚɧ 4 ɜɚ 6 
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ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱ ɫɢɫɬeɦɚɫɢɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ; 1-ɪɢɮɨɪɦɢɧɝ 
ɪeɚɤɬɨɪɢ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧɝɚɡ ɨɥɢɲ ɭɱɭɧ;  

2-ɫɢɧɬeɡ ɪeɚɤɬɨɪɢ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡɞɚɧ ɦeɬɚɧɨɥ ɨɥɢɲ ɭɱɭɧ ɯɢɡɦɚɬ 
ԕɢɥɚɞɢ; 8-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡɧɢ ɢɫɢɬɢɲ ɜɚ 2-

ɫɢɧɬeɡ ɪeɚɤɬɨɪɢɝɚ ɭɡɚɬɚɞɢ. 

1-ɪeɮɨɪɦɢɧɝ ɪeɚɤɬɨɪɢɞɚɧ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡɧɢɧɝ 2-ɫɢɧɬeɡ 
ɪeɚɤɬɨɪɢɝɚ ɱɢԕɢɲɢ 14-ɭɬɢɥɢɡɚɬɨɪ-ԕɨɡɨɧɢ ɨɪԕɚɥɢ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 

2-ɫɢɧɬeɡ ɪeɚɤɬɨɪɢ 11-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱ, 22-23-ɫeɩɚɪɚɬɨɪɥɚɪ 
ɨɪԕɚɥɢ ɛɢɬɬɚ ɬɚɪɦɨԕɞɚ 3-ɪeɤɬɢɮɢɤɚɰɢɹ ɤɨɥɨɧɧɚ ɛɢɥɚɧ ɛɨԑɥɚɧɝɚɧ. 

3-ɪeɤɬɢɮɢɤɚɰɢɹ ɤɨɥɨɧɧɚ ɤɭɛɢ 12-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱ ɛɢɥɚɧ 
ɭɥɚɧɝɚɧ ɛўɥɢɛ,ɭɧɢɧɝ ɬɭɪɛɚɥɚɪ ɨɪԕɚɥɢ 9-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɞɚɧ ɤeɣɢɧ, 
ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ 2-ɫɢɧɬeɡ ɪeɚɤɬɨɪɢɝɚ ўɬɚɞɢ. 

Ɇeɬɚɧɨɥ ɨɥɢɲ ԕɭɪɢɥɦɚɫɢɝɚ ɤɨɧɜeɪɫɢɹ ɬeɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢɝɚ 
ɬɚɧɥɚɧɝɚɧ ɬɚɛɢɢɣ ɝɚɡɧɢɧɝ ɛɢɪ ԕɢɫɦɢ 6-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɝɚ ɤeɥɚɞɢ,ɭ 
ɟɪɞɚ 350-450°C ɬeɦɩeɪɚɬɭɪɚɝɚɱɚ ԕɢɡɞɢɪɢɥɚɞɢ.ɋўɧɝɪɚ ɬɚɛɢɢɣ ɝɚɡ ɢɫɢɬɢɥɝɚɧ 
ɫɭɜ ɛɭԑɢ ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɥɚɞɢ. Ɍўɣɢɧɝɚ ɫɭɜ ɛɭԑɢ 5-ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɬɢɪɝɢɱ-ɛɭԑ ɢɫɢɬɝɢɱɞɚ ɢɫɢɣɞɢ. 

Ɍɚɛɢɢɣ ɝɚɡ ɜɚ ɛɭԑ ɫɚɪɮɢ ɧɢɫɛɚɬɢ ɚɜɬɚɦɚɬɢɤ ɬɚɪɡɞɚ ɛɨɲԕɚɪɢɥɚɞɢ, 
ɛɭԑ:ɝɚɡɚɪɚɥɚɲɦɚɫɢ 2.7-3.2 : 1 ɧɢɫɛɚɬɞɚ ɛўɥɚɞɢ. 

Ԟɨɫɢɥ ɛўɥɝɚɧ ɛɭԑ-ɝɚɡ ɚɪɚɥɚɲɦɚɫɢ 350-450°C ɬeɦɩeɪɚɬɭɪɚɞɚ 4-

ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɝɚ ɸɛɨɪɢɥɚɞɢ. ɂɫ ɝɚɡɥɚɪɢɧɢɧɝ ɢɫɫɢԑɢ ԟɢɫɨɛɢɝɚ 500-

580°C ɝɚɱɚ ɢɫɢɝɚɧ ɛɭԑ-ɝɚɡ ɚɪɚɥɚɲɦɚɫɢ 1-ɪɢɮɨɪɦɢɧɝ ɪeɚɤɬɨɪɢɧɢɧɝ ɪeɚɤɰɢɹ 
ɬɭɪɛɚɥɚɪɢɝɚ ɤeɥɚɞɢ.ɍ ɟɪɞɚ ɧɢɤeɥɥɢ ɤɚɬɚɥɢɡɚɬɨɪ ɢɲɬɢɪɨɤɢɞɚ 780-850°C 

ɬeɦɩeɪɚɬɭɪɚ ɜɚ 2.0-2.5 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɬɚɛɢɢɣ ɝɚɡɧɢɧɝ ɫɭɜ ɛɭԑ ɛɢɥɚɧ 
ɤɨɧɜeɪɫɢɹ ɪeɚɤɰɢɹɫɢ ɪўɣ ɛeɪɚɞɢ,ɧɚɬɢɠɚɞɚ ɬɚɪɤɢɛɢɞɚ 4-5 % ԟɚɠɦɞɚ ɦeɬɚɧ, 
45-50 % ԟɚɠɦɞɚ ɜɨɞɨɪɨɞ, ɭɝɥeɪɨɞ ɨɤɫɢɞɢ 9-10 % ɜɚ ɫɭɜ ɛɭԑɢ 30-35 % 

ɛўɥɝɚɧ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ ԟɨɫɢɥ ɛўɥɚɞɢ. 

 Ʉɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡɧɢɧɝ ɱɢԕɢɲɢ ɬeɦɩeɪɚɬɭɪɚɫɢ 780-850°C, 

ɲɭɧɢɧɝɞeɤ 1-ɪeɚɤɬɨɪ ɪɚɞɢɚɧɬ ԕɢɫɦɢɞɚɧ ɱɢԕɚɞɢɝɚɧ ɢɫ ɝɚɡɥɚɪɢɧɢɧɝ 
ɬeɦɩeɪɚɬɭɪɚɫɢ 950°C ɚɜɬɨɦɚɬɢɤ ɬɚɪɡɞɚ ɛɨɲԕɚɪɢɥɢɛ ɬɭɪɢɥɚɞɢ. 

Ёɧɢɥԑɢ ɝɚɡ ɫɢɮɚɬɢɞɚ 1-ɪeɚɤɬɨɪɝɚ ɤeɥɚёɬɝɚɧ ɬɚɛɢɢɣ ɝɚɡɧɢɧɝ ɛɢɪ 
ԕɢɫɦɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 1-ɪeɚɤɬɨɪɝɚ ɸɛɨɪɢɥɢɲɢɞɚɧ ɚɜɜɚɥ, ɬɚɛɢɢɣ ɝɚɡ 
ɢɤɤɢɬɚ ɨԕɢɦɝɚ, ɹɴɧɢ ,,ɩɢɥɨɬ“ ɜɚ ,,ɚɫɨɫɢɣ“ ɝɨɪeɥɤɚɥɚɪɝɚ ɬɚԕɫɢɦɥɚɧɚɞɢ. 
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ɂɫ ɝɚɡɥɚɪ 200°C ɬeɦɩeɪɚɬɭɪɚɝɚɱɚ 29-ɞɢɦɨɫɨɫɥɚɪ ɨɪԕɚɥɢ ɚɬɦɨɫɮeɪɚɝɚ 
(30 ɦ ɛɚɥɚɧɞɥɢɤɞɚ) ɱɢԕɚɪɢɥɚɞɢ. 

 Ʉɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡɧɢɧɝ ɢɫɫɢԕɥɢɝɢɞɚɧ 14-ɝɚɡ ɫɨɜɭɬɝɢɱ ɭɬɢɥɢɡɚɬɨɪ 
ԕɨɡɨɧɞɚ ɮɨɣɞɚɥɚɧɢɲ ɤўɡɞɚ ɬɭɬɢɥɚɝɚɧ.Ƚɚɡɧɢɧɝ 780-850°C ɞɚɧ 300-350°C 

ɫɨɜɢɲɢ ɧɚɬɢɠɚɫɢɞɚ 2.0-2.5 Ɇɉɚ ɛɨɫɢɦɞɚ ɬўɣɢɧɝɚɧ ɫɭɜ ɛɭԑɢ ԟɨɫɢɥ 
ɛўɥɚɞɢ.ɍ 15-ɫeɩɚɪɚɬɨɪ ɛɚɪɚɛɚɧɢɞɚɧ 5-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɛɭԑ ɢɫɢɬɝɢɱɝɚ 
ɭɡɚɬɢɥɚɞɢ. 

Ȼɢɪɥɚɦɱɢ ɬɚɣёɪɥɚɲ ɛɥɨɤɢɞɚ ɤeɪɚɤɥɢ ɫɢɮɚɬɝɚɱɚ ɬɚɣёɪɥɚɧɝɚɧ ɦɭԟɢɬ 
ɫɭɜɢ31-ɬɚɣёɪɥɚɲ ɛɥɨɤɢ, 9-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱ, 30-ɞeɚeɪɚɬɨɪ, 26-ɧɚɫɨɫ 
ɨɪԕɚɥɢ 7-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɝɚ ўɬɤɚɡɢɥɚɞɢ.ɍ ɟɪɞɚ ɢɫ ɝɚɡɥɚɪɢ ɢɫɫɢԕɥɢɝɢ 
ԟɢɫɨɛɢɝɚ ɬўɣɢɧɢɲ ɬeɦɩeɪɚɬɭɪɚɫɢɝɚɱɚ ɢɫɢɣɞɢ ɜɚ ԕɢɫɦɚɧ ɧɚɦ ɛɭԑ ԟɨɫɢɥ 
ԕɢɥɚɞɢ.ɋўɧɝɪɚ ɦɭԟɢɬ ɫɭɜɢ 15-ɛɚɪɚɛɚɧ ɫeɩɚɪɚɬɨɪɝɚ ɭɡɚɬɢɥɚɞɢ. 

Ɍeɯɧɨɥɨɝɢɤ ɠɚɪɚɨɧɞɚ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ ɢɫɫɢԕɥɢɝɢɞɚɧ 9-ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɬɢɪɝɢɱɝɚ ɸɦɲɚɬɢɥɝɚɧ ɫɭɜɧɢ ɢɫɢɬɢɲ ɭɫɭɥɢ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 

ɋўɧɝɪɚ 12-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱ, 3-ɪeɮɬɢɤɚɰɢɹ ɤɨɥɨɧɧɚ 
ԕɚɣɧɚɬɝɢɱɢɞɚ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ ɢɫɫɢԕɥɢɝɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɧɚɡɚɪɞɚ 
ɬɭɬɢɥɝɚɧ,ɦeɬɚɧɨɥ ɯɨɦɚɲёɫɢɧɢ ɪeɤɬɢɮɢɤɚɰɢɹ ɠɚɪɚёɧɢ ɭɱɭɧ ɤeɪɚɤɥɢ 
ɛўɥɝɚɧ.Ԕɚɣɧɚɬɝɢɱɞɚɧ ɫўɧɝ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ 20-ɫeɩɚɪɚɬɨɪɝɚ 
ўɬɚɞɢ.141.5°C ɬeɦɩeɪɚɬɭɪɚɞɚ ɚɠɪɚɥɝɚɧ  ɤɨɧɞeɧɫɚɬɞɚɧ ɛɭԑ ԟɨɫɢɥ ԕɢɥɢɲɞɚ 
ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. 

Ʉɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ 20-ɫeɩɚɪɚɬɨɪɞɚɧ ɫўɧɝ 10-

ɫɨɜɢɬɝɢɱɤɨɧɞeɧɫɚɬɨɪɝɚ ɣўɧɚɥɬɢɪɢɥɚɞɢ, ɭ ɟɪɞɚ ɨɪɚɥɢԕ ɢɫɫɢԕɥɢɤ ɬɚɲɭɜɱɢ 
ɫɢɮɚɬɢɞɚ ɬɨɫɨɥɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ƚɚɡɧɢ ɫɨɜɢɲɢ ԟɢɫɨɛɢɝɚ ԕɨɥɞɢԕ 
ɧɚɦɥɢɤɧɢ ɤɨɧɞeɧɫɚɰɢɹɥɚɧɢɲɢ ɫɨɞɢɪ ɛўɥɚɞɢ, ɭ 21-ɫeɩɚɪɚɬɨɪɞɚ 
ɚɠɪɚɬɢɥɚɞɢ.Ⱥɠɪɚɬɢɥɝɚɧ ɤɨɧɞeɧɫɚɬ ɲɭɧɢɧɝɞeɤ,ɛɭԑ ԟɨɫɢɥ ԕɢɥɢɲ ɬɚɪɦɨԑɢɝɚ 
ɸɛɨɪɢɥɚɞɢ,ԕɭɪɢɬɢɥɝɚɧ ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ 24-ɤɨɦɩɪeɫɫɨɪ ɚɝɪeɝɚɬɢɝɚ 
ɣўɧɚɥɬɢɪɢɥɚɞɢ. 

5 Ɇɉɚ ɛɨɫɢɦɞɚ ɫɢԕɢɥɝɚɧ ɤɨɜeɪɬeɪɥɚɧɝɚɧ ɜɚ ɫeɪɤɭɥɥɚɧɝɚɧ ɝɚɡɥɚɪ 
ɚɪɚɥɚɲɦɚɫɢ 25-ɤɨɦɩeɪɨɫɫɨɪ ɚɝɪeɝɚɬɢɞɚɧ 8-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɝɚ 

ɫўɧɝɪɚ 11-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱ ɪeɤɭɩeɪɚɬɨɪɝɚ ўɬɚɞɢ, ɭ ɟɪɞɚ ɦeɬɚɧɨɥ 
ɫɢɧɬeɡɢ ɪeɚɤɰɢɹ ɦɚɯɫɭɥɨɬɥɚɪɢ ɛɢɥɚɧ ɢɫɢɣɞɢ. ɍɧɞɚɧ ɤeɣɢɧ 
ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɜɚ ɫeɪɤɭɥɥɚɧɝɚɧ ɝɚɡɥɚɪ ɚɪɚɥɚɲɦɚɫɢ 2-ɦeɬɚɧɨɥ ɫɢɧɬeɡɢ 
ɪeɚɤɬɨɪɢɝɚ ɸɛɨɪɢɥɚɞɢ. 

2-ɪeɚɤɬɨɪɝɚ ɩɚɫɬ ɬeɦɩeɪɚɬɭɪɚɥɢ ɦɢɫɥɢ ɤɚɬɚɥɢɡɚɬɨɪ ɠɨɣɥɚɲɬɢɪɢɥɚɞɢ 
ɭɲɛɭ ɤɚɬɚɥɢɡɚɬɨɪɧɢ ԕўɥɥɚɲ ɧɚɬɢɠɚɫɢɞɚ ɫɢɧɬeɡ ɠɚɪɚёɧɢ ɩɚɪɚɦeɬɪɥɚɪɢ 
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ԕɭɣɢɞɚɝɢ ɤўɪɢɧɢɲɝɚ ɷɝɚ ɛўɥɚɞɢ:ɬeɦɩeɪɚɬɭɪɚ 200-280°C ɜɚ ɛɨɫɢɦ 4.5-5.5 

Ɇɉɚ ɚɬɪɨɮɢɞɚ. ɋeɪɤɭɥɥɚɧɝɚɧ (ɚɣɥɚɧɦɚ) ɝɚɡ 22-ɫeɩɚɪɚɬɨɪɞɚɧ ɫўɧɝ ɬɨɡɚ 
ɤɨɧɜeɪɬɢɪɥɚɧɝɚɧ ɝɚɡ ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɲ ɭɱɭɧ ɸɛɨɪɢɥɚɞɢ. 

2-ɪeɚɤɬɨɪɞɚ ɬeɦɩeɪɚɬɭɪɚ ɚɜɬɨɦɚɬɢɤ ɬɚɪɡɞɚ ɛɨɲԕɚɪɢɥɚɞɢ. 2-

ɪeɚɤɬɨɪɞɚɧ ɱɢԕɚёɬɝɚɧ ɪeɚɤɰɢɹ ɝɚɡɥɚɪɢ ɢɫɫɢԕɥɢɝɢɞɚɧ 11-ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɬɢɪɝɢɱɞɚ ɤɨɧɜeɪɬɢɪɥɚɧɝɚ ɜɚ ɫeɪɤɭɥɥɚɧɝɚɧ ɝɚɡɥɚɪ ɚɪɚɥɚɲɦɚɫɢɧɢ 
ɢɫɢɬɢɲɞɚ ԕўɥɥɚɧɢɥɚɞɢ. ɋўɧɝɪɚ ɫɨɜɭɬɢɥɝɚɧ ɪeɚɤɰɢɹ ɝɚɡɢ ɦeɬɚɧɨɥɧɢ 
ɤɨɧɞeɧɫɚɰɢɹ-ɥɚɧɢɲɢ ɭɱɭɧ 19-ԟɚɜɨ ɫɨɜɭɬɝɢɱɢɝɚ ўɬɤɚɡɢɥɚɞɢ, ɫўɧɝɪɚ 22-

ɫeɩɚɪɚɬɨɪɝɚ ɸɛɨɪɢɥɚɞɢ, ɭ ɟɪɞɚ ɝɚɡ-ɫɭɸԕɥɢɤ ɚɪɚɥɚɲɦɚɫɢɞɚɧ ɦeɬɚɧɨɥ-

ɤɨɧɞeɧɫɚɬ ɚɪɚɥɚɲɬɢɪɢɥɚɞɢ. 22-ɫeɩɚɪɚɬɨɪɞɚɧ ɚɠɪɚɬɢɥɝɚɧ ɦeɬɚɧɨɥ 
ɤɨɧɞeɧɫɚɬ 23-ɫeɩɚɪɚɬɨɪɝɚ ўɬɤɚɡɢɥɚɞɢ, ɭ ɟɪɞɚɧ ɛɨɫɢɦ ɤɚɦɚɣɝɚɧɞɚɧ ɫўɧɝ 
ɪeɤɬɢɮɢɤɚɰɢɹɝɚ ɣўɧɚɥɬɢɪɢɥɚɞɢ. 

Ɇeɬɚɧɨɥ ɤɨɧɞeɧɫɚɬɧɢɧɝ ɪeɤɬɢɮɢɤɚɰɢɹ ɠɚɪɚёɧɢ 3-ɧɚɫɚɬɤɚɥɢ 
ɪeɤɬɢɮɢɤɚɰɢɹ ɤɨɥɨɧɧɚɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. 

3-ɤɨɥɨɧɧɚɧɢɧɝ ɩɚɫɬɤɢ ԕɢɫɦɢɞɚɧ ɤɭɛ ɫɭɸԕɥɢɝɢ 12-ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɬɢɪɝɢɱ-ԕɚɣɧɚɬɝɢɱɞɚɧ ўɬɢɛ 3-ɪeɤɬɢɮɢɤɚɰɢɹ ɤɨɥɨɧɧɚɝɚ 
ɣўɧɚɥɬɢɪɢɥɚɞɢ.  

3-ɤɨɥɨɧɧɚɧɢɧɝ ɤɭɛ ɦɚɯɫɭɥɨɬɢ (ɬɭɡɥɢ) ɬɨɡɚɥɚɲ ɢɧɲɨɨɬɥɚɪɢɝɚ 
ɸɛɨɪɢɥɚɞɢ. 

3-ɤɨɥɨɧɧɚ ɞɢɫɬɢɥɥɹɬɢ 13-ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɬɢɪɝɢɱɞɚ 
ɤɨɧɞeɧɫɚɰɢɹɥɚɧɚɞɢ ɜɚ 17-ɦeɬɚɧɨɥ ɣɢԑɝɢɱɝɚ ɣўɧɚɥɬɢɪɢɥɚɞɢ, ɭ ɟɪɞɚ ɦeɬɚɧɨɥ 
ɦɚɯɫɭɥɨɬɢ 27-ɧɚɫɨɫ ёɪɞɚɦɢɞɚ ɦeɬɚɧɨɥ ɫɤɥɚɞɢɝɚ ɸɛɨɪɢɥɚɞɢ. 

Ɍeɯɧɚɥɨɝɢɹɧɢɧɝ ɚɜɡɚɥɥɢɝɢ. ɍɲɛɭ ɬeɯɧɚɥɨɝɢɹɧɢɧɝ ɚɜɡɚɥɥɢɝɢ 
ɲɭɧɞɚɧ ɢɛɨɪɚɬɤɢ, ɛɭɧɞɚ ɷɧeɪɝɢɹ ɜɚ ɪeɫɭɪɫɥɚɪ ɬeɠɚɥɚɞɢ, ɹɴɧɢ ɪeɮɨɪɦɢɧɝ 
ɠɚɪɚёɧɢɞɚ ɪeɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɝɚɧ ɫɭɜ 20-21-ɫeɩɚɪɚɬɨɪɥɚɪɞɚ ɚɠɪɚɬɢɥɚɞɢ ɜɚ 
ɛɭԑ ԟɨɫɢɥ ɫɢɫɬeɦɚɫɢɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. ɍɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ɫɚɧɨɚɬ ɨԕɨɜɚ 
ɫɭɜɥɚɪɢ ɤɚɦɚɹɞɢ. ɒɭɧɢɧɝɞeɤ, ɤɚɩɢɬɚɥ ɦɚɛɥɚԑɥɚɪɧɢɧɝ ɬeɠɚɥɢɲɢ 
ɢɦɤɨɧɢɹɬɢ ԟɨɫɢɥ ɛўɥɚɞɢ. Ɇeɬeɧɨɥ ɨɥɢɲ ԕɭɪɢɥɦɚɫɢɧɢ ɢɧɬeɝɪɚɥɥɚɲɭɜɢ, 
ɹɴɧɢ ɝɚɡɧɢ ɤɨɦɩɥeɤɫ ɬɚɣёɪɥɚɲ ԕɭɪɢɥɦɚɫɢ ɬɚɪɤɢɛɢɞɚ ɛўɥɢɲɢ ɯɢɫɨɛɢɝɚ 
ɷɪɢɲɢɥɚɞɢ. 
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Ȼɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ɧɚɮɚԕɚɬ ɤɚɩɢɬɚɥ ɦɚɛɥɚԑɥɚɪ ɫɚɪɮɢ ɤɚɦɚɣɢɲɢɝɢɧɚ 
ɷɦɚɫ, ɛɚɥɤɢ ɦeɬɚɧɨɥɧɢɧɝ ɬɚɧɧɚɪɯɢɧɢ ɤɚɦɚɣɢɲɢ ԟɚɦ ɤɭɡɚɬɢɥɚɞɢ. 

ɂɧɬeɝɪɚɥɥɚɲɝɚɧ ɬeɯɧɚɥɢɝɢɹɧɢɧɝ ɚɧɚɧɚɜɢɣɞɚɧ ɮɚɪԕ ԕɢɥɚɞɢɝɚɧ 
ɬɨɦɨɧɥɚɪɢ ԕɭɣɢɞɚɝɢɱɚ: 

- ɯɨɦɚɲёɧɢ ɬɚɣёɪɥɚɲ ɛɥɨɤɢ ɛўɥɢɲɢ ɡɚɪɭɪ ɷɦɚɫɥɢɝɢ, ɱɭɧɤɢ ɒўɪɬɨɧ ɝɚɡ 
ɤɢɦё ɦɚɠɦɭɚɫɢɞɚ ɬɚɣёɪɥɚɧɝɚɧ ɬɚɛɢɢɣ ɝɚɡ ɬɚɪɤɢɛɢɞɚɧ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ 
ɡɚɯɚɪɥɚɣɞɢɝɚɧ ɨɥɬɢɧɝɭɝɭɪɬɥɢ ɛɢɪɢɤɦɚɥɚɪ ɛўɥɦɚɣɞɢ; 

- ɯɨɦ ɦeɬɚɧɨɥɧɢ ɚɪɚɥɚɲɦɚɥɚɪɞɚɧ ɬɨɡɚɥɚɲ ɛɥɨɤɢ ɛўɦɚɣɞɢ, ɱɭɧɤɢ ɭɧɢɧɝ 
85- 95% ɥɢ ɤɨɧɫeɧɬɪɚɰɢɹɫɢɧɢ ɝɢɞɪɚɬ ԟɨɫɢɥ ɛўɥɢɲɢɞɚɝɢ ɢɧɝɢɛɢɬɨɪ 
ɫɢɮɚɬɢɞɚ ԕўɥɥɚɲ ɦɭɦɤɢɧ; 

- ɛɢɪɥɚɦɱɢ ɫɭɜ ɬɚɣёɪɥɚɲ ɛɥɨɤɢ ɬɚɥɚɛ ɷɬɢɥɦɚɣɞɢ, ɱɭɧɤɢ ɛɭɧɞɚɣ ɛɥɨɤ 
ɬeɯɧɚɥɨɝɢɹ ɬɚɪɤɢɛɢɞɚ ɦɚɜɠɭɞ. 

Ԟɚɜɨ ɛɢɥɚɧ 4.0-75 % ɢ ɩɨɪɬɥɨɜɱɢ ɚɪɚɥɚɲɦɚ ԟɨɫɢɥ ԕɢɥɚɞɢ. ɒɭ 
ɫɚɛɚɛɥɢ ɫɢɧɬeɡ ɝɚɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɨɪɯɨɧɚɥɚɪɢɞɚ ɬeɯɧɢɤɚ ɯɚɜɮɫɢɡɥɢɝɢ 
ԕɨɢɞɚɥɚɪɢɝɚ ԕɚɬɴɢɣ ɪɢɨɹ ԕɢɥɢɲ ɬɚɥɚɛ ɷɬɢɥɚɞɢ. 
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ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ 

Ʉɢɫɥɨɪɨɞɥɢ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɪeɫɩɭɛɥɢɤɚ ɤɢɦё ɫɚɧɨɚɬɢ 
ɪɢɜɨɠɢɞɚɝɢ ɚԟɚɦɢɹɬɢ.  

Ɇɟɬɚɧɨɥ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ ɠɨɪɢɣ ԕɢɥɢɲɧɢɧɝ ɢɫɬeԕɛɨɥɥɚɪɢ.  

ɋɢɧɬɟɡ ɝɚɡ ɚɫɨɫɢɞɚɝɢ ɦɟɬɚɧɨɥ ɫɢɧɬeɡ ԕɢɥɢɲɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ 
ɚɫɨɫɥɚɪɢ. 

Ɇɟɬɚɧɨɥ ɚɫɨɫɢɞɚɝɢ ɫɢɧɬɟɡɥɚɪ. 

 

Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ 

1. Wittcoff, Harold. Industrial organic chemicals.—2nd ed. / Harold A. 

Wittcoff, Bryan G. Reuben, Jeffrey S. Plotkin. p. cm. Includes index. 

2004. 686 p. 

2. Jeremy Dry, Bryce Lawson, Phuong Le, Israel Osisanya, Deepa Patel, 

Anecia Shelton. Vinyl Chloride Production. Capstone Design Project. 

Spring 2003. Chemical Engineering -University of Oklahoma.  – 81 ɪ. 
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3-ɦɚɴɪɭɡɚ. ɈɅȿɎɂɇɅȺɊɇɂ ɈɅɂȽɈɆȿɊɅȺɇɂɒ ɀȺɊȺЁɇɅȺɊɂ  
ɄɂɆЁȼɂɃ ɌȿɏɇɈɅɈȽɂəɋɂ 

Ɇɚъɪɭɡɚ ɪɟɠɚɫɢ 

3.1. Ɉɥɢɝɨɦeɪɥɚɧɢɲɞɚɝɢ ɬɨɜɚɪ ɦɚԟɫɭɥɨɬɥɚɪɢ ɫɢɮɚɬɢɝɚ ԕўɣɢɥɭɜɱɢ 
ɬɚɥɚɛɥɚɪ 

3.2. Ʉɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚ ɨɥeɮɢɧɥɚɪɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲ 
ɪeɚɤɰɢɹɥɚɪɢ ԕɨɧɭɧɢɹɬɥɚɪɢ 

3.3. Ɏɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɝɨɦeɪɥɚɧɢɲ 
ɬeɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪɢ 

3.4. Ɉɥeɮɢɧɥɚɪɧɢ ɨɥɢɝɨɦeɪɥɚɲɞɚɝɢ ԕўɲɢɦɱɚ ɠɚɪɚёɧɥɚɪ 

3.5. ɒeɥɥ ɮɢɪɦɚɫɢ ɭɫɭɥɢ ɛўɣɢɱɚ ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ 

3.6. SABLIN – ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɲ ɛɢɥɚɧ α-ɨɥeɮɢɧɥɚɪ ɨɥɢɲ ɭɫɭɥɢ 
(LAOs) 

 

Ɍɚɹɧɱ ɫўɡ ɜɚ ɢɛɨɪɚɥɚɪ: ɷɬɢɥɟɧ, ɩɪɨɩɢɥɟɧ, ɨɥɢɝɨɦɟɪɥɚɧɢɲ, 
ɩɨɥɢɦɟɪɥɚɧɢɲ, ɤɚɬɚɥɢɡɚɬɨɪ, ɒeɥɥ ɭɫɭɥɢ, SABLIN ɭɫɭɥɢ, ɫɭɧɬɟɬɢɤ ɛɟɧɡɢɧ   

 

Ȼɭɝɭɧɝɢ ɡɚɦɨɧ ɛɚɪɱɚ ɫɨԟɚɥɚɪ ԕɚɬɨɪɢɞɚ ɢɥɦ-ɮɚɧɧɢ ԟɚɦ ɹɧɝɢ ɛɨɫԕɢɱɝɚ 
ɤўɬɚɪɢɲɧɢ ɬɚɥɚɛ ԕɢɥɦɨԕɞɚ. Ɂɨɬɚɧ, ɠɚɦɢɹɬ ɨɥɞɢɞɚ ɬɭɪɝɚɧ ɞɨɥɡɚɪɛ 
ɦɚɫɚɥɚɥɚɪɧɢ ɢɥɦ-ɮɚɧɫɢɡ ɟɱɢɲ ԕɢɣɢɧ. Ɇɚɡɤɭɪ ɫɨԟɚɧɢ ɜɚ ɨɥɢɦɥɚɪɧɢ ԟɚɪ 
ɬɨɦɨɧɥɚɦɚ ԕўɥɥɚɛ-ԕɭɜɜɚɬɥɚɲ ɞɚɜɥɚɬɢɦɢɡɧɢɧɝ ɭɫɬɭɜɨɪ ɜɚɡɢɮɚɥɚɪɢɞɚɧɞɢɪ. 

“Ɇɚɦɥɚɤɚɬɢɦɢɡɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚёɬɝɚɧ ɬɚɞԕɢԕɨɬɥɚɪɧɢɧɝ ԟɚɦɦɚɫɢɧɢ 
ԟɚɦ ɢɥɦ-ɮɚɧɧɢɧɝ ɛɭɝɭɧɝɢ ɸԕɨɪɢ ɪɢɜɨɠɥɚɧɢɲ ɞɚɪɚɠɚɫɢɝɚ ɬўɥɚ ɠɚɜɨɛ 
ɛɟɪɚɞɢ, ɞɟɛ ɛўɥɦɚɣɞɢ. 

ɘԕɨɪɢ ɬɟɯɧɨɥɨɝɢɤ ɢɥɦɢɣ ɦɚԟɫɭɥɨɬɥɚɪɧɢ ɚɦɚɥɢёɬɝɚ ɠɨɪɢɣ ɷɬɢɲ 
ɭɱɭɧ ɹɧɝɢ ɡɚɦɨɧɚɜɢɣ ɬɚɠɪɢɛɚ-ɢɲɥɚɛ ɱɢԕɚɪɢɲ, ɤɨɧɫɬɪɭɤɬɨɪɥɢɤ-

ɬɟɯɧɨɥɨɝɢɤ ɬɚɲɤɢɥɨɬɥɚɪ ԟɚɦɞɚ ɢɧɧɨɜɚɰɢɹ ɦɚɪɤɚɡɥɚɪɢɧɢ ɬɚɲɤɢɥ ɷɬɢɲ 
ɡɚɪɭɪ. Ɇɚɪɤɟɬɢɧɝ ɜɚ ɥɢɰɟɧɡɢɹɥɚɲ ɯɢɡɦɚɬɥɚɪɢ ɬɚɥɚɛ ɞɚɪɚɠɚɫɢɞɚ ɷɦɚɫ. Ȼɭ 
ɦɚɦɥɚɤɚɬɢɦɢɡ ɢɥɦɢɣ-ɢɧɧɨɜɚɰɢɨɧ ɦɚԟɫɭɥɨɬɥɚɪɢɧɢ ɚɦɚɥɢёɬɝɚ ɤɟɧɝ ɬɚɬɛɢԕ 
ɷɬɢɲɞɚ ɹԕԕɨɥ ɫɟɡɢɥɦɨԕɞɚ”, ɞɟɣɞɢ ɞɚɜɥɚɬ ɪɚԟɛɚɪɢ.   
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Ɋɟɫɩɭɛɥɢɤɚɦɢɡ 2017 ɣɢɥɞɚɧ ɛɨɲɥɚɛ ɹɧɝɢ ɪɢɜɨɠɞɥɚɧɢɲ 
ɛɨɫԕɢɱɥɚɪɢɝɚ ԕɚɞɚɦ ԕўɣɦɨԕɞɚ. Ȼɭɧɞɚɣ ўɡɝɚɪɢɲɥɚɪɞɚɧ “ɒўɪɬɚɧ ɝɚɡ-ɤɢɦё 
ɦɚɠɦɭɚɫɢɧɢɧɝ ɬɨɡɚɥɚɧɝɚɧ ɦɟɬɚɧɢ ɧɟɝɢɡɢɞɚ ɫɢɧɬɟɬɢɤ ɫɭɸԕ ёԕɢɥԑɢ (GTL) 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ ɬɚɲɤɢɥ ɷɬɢɲ" ɥɨɣɢԟɚɫɢ ɝɚɡ-ɤɢɦё ɫɚɧɨɚɬɢ ɣўɧɚɥɢɲɢɞɚ 
ɞɭɧёɧɢɧɝ ɢɥԑɨɪ ɬɟɯɧɨɥɨɝɢɤ ɟɱɢɦɥɚɪɢɧɢ ўɡɢɞɚ ɚɤɫ ɷɬɬɢɪɝɚɧ. ɍɲɛɭ ɥɨɣɢԟɚ 
ɆȾԞ ɞɨɢɪɚɫɢɞɚɝɢ ɷɧɝ ɣɢɪɢɤ ɦɟɝɚ-ɥɨɣɢԟɚɥɚɪɞɚɧ ɛɢɪɢɞɢɪ.  

Ʌɨɣɢԟɚ “Ўɡɛɟɤɧɟɮɬɟɝɚɡ” ɤɨɦɩɚɧɢɹɫɢ ɬɚɴɫɢɫɥɢɝɢɞɚ ɚɦɚɥɝɚ 
ɨɲɢɪɢɥɢɲɢ ɦɚɦɥɚɤɚɬɢɦɢɡɧɢɧɝ ёԕɢɥԑɢ ɷɧɟɪɝɟɬɢɤɚ ɯɚɜɮɫɢɡɥɢɝɢɧɢ 
ɬɚɴɦɢɧɥɚɲɞɚ ɤɚɬɬɚ ɚԟɚɦɢɹɬɝɚ ɷɝɚ ɛўɥɢɲ ɛɚɪɨɛɚɪɢɞɚ, ɫɨԟɚɧɢɧɝ ɠɚɞɚɥ 
ɫɭɪɴɚɬɥɚɪɞɚ ɬɚɪɚԕԕɢɣ ɷɬɢɛ ɛɨɪɚёɬɝɚɧɢɞɚɧ ɞɚɥɨɥɚɬ ɛɟɪɚɞɢ. 

Ʌɨɣɢԟɚ ɞɨɢɪɚɫɢɞɚ ɣɢɥɢɝɚ 3,6 ɦɢɥɥɢɚɪɞ ɦɟɬɪ ɤɭɛ ɬɚɛɢɢɣ ɝɚɡɧɢ ԕɚɣɬɚ 
ɢɲɥɚɲ ɨɪԕɚɥɢ 1,5 ɦɢɥɥɢɨɧ ɬɨɧɧɚ ɸԕɨɪɢ ɫɢɮɚɬɥɢ "ȿɜɪɨ-5" ɬɚɥɚɛɥɚɪɢɝɚ 
ɠɚɜɨɛ ɛɟɪɚɞɢɝɚɧ ɫɢɧɬɟɬɢɤ ёԕɢɥԑɢ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. ɒɭɧɞɚɧ 743 ɦɢɧɝ 
ɬɨɧɧɚɫɢ ɞɢɡɟɥɶ ёԕɢɥԑɢɫɢ, 311 ɦɢɧɝ ɬɨɧɧɚɫɢ ɚɜɢɚɤɟɪɨɫɢɧ, 431 ɦɢɧɝ ɬɨɧɧɚɫɢ 
ɧɚɮɬɚ ɜɚ 21 ɦɢɧɝ ɬɨɧɧɚɫɢ ɫɭɸɥɬɢɪɢɥɝɚɧ ɝɚɡɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

əɧɝɢ ɡɚɜɨɞ ɢɲɝɚ ɬɭɲɢɪɢɥɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɢԕɬɢɫɨɞɢёɬɧɢɧɝ ɪɟɚɥ 
ɬɚɪɦɨԕɥɚɪɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ, ɦɚɦɥɚɤɚɬɢɦɢɡɧɢɧɝ ɬɪɚɧɡɢɬ ɫɚɥɨԟɢɹɬɢɧɢ 
ɹɧɚɞɚ ɨɲɢɪɢɲ, ɲɭɧɢɧɝɞɟɤ, ɧɟɮɬɶ ɦɚԟɫɭɥɨɬɥɚɪɢɝɚ ɛўɥɝɚɧ ɷԟɬɢёɠɧɢɧɝ 
ɚɫɨɫɢɣ ԕɢɫɦɢɧɢ ԕɚɧɨɚɬɥɚɧɬɢɪɢɲ ɜɚ ɧɟɮɬɶ ɢɦɩɨɪɬɢ ԟɚɠɦɢɧɢ ɤɚɦɚɣɬɢɪɢɲ 
ɨɪԕɚɥɢ ɯɨɪɢɠɢɣ ɜɚɥɸɬɚ ɫɚɪɮɢɧɢ ɬɟɠɚɲɝɚ ɷɪɢɲɢɥɚɞɢ. 

Ԕɭɪɢɥɢɲ-ɦɨɧɬɚɠ ɢɲɥɚɪɢ 2020 ɣɢɥɧɢɧɝ ɢɤɤɢɧɱɢ ɹɪɦɢɞɚ ɧɢԟɨɹɫɢɝɚ 
ɟɬɤɚɡɢɥɢɲɢ, ɡɚɜɨɞɞɚ ԕўɲɢɦɱɚ 682 ɹɧɝɢ ɢɲ ўɪɧɢ ɹɪɚɬɢɥɢɲɢ ɦўɥɠɚɥɥɚɧɝɚɧ. 

Ʉɢɦё ɫɚɧɨɚɬɢɧɢ ɪɢɜɨɠɥɚɧɢɲɢɝɚ ўɡɧɢɧɝ ɫɚɦɚɪɚɥɢ ɭɥɭɲɢɧɢ ԕўɲɚ 
ɨɥɚɞɢɝɚɧ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɚɧ ɹɧɚ ɛɢɪɢ ԕɭɣɢ ɚɥɤɟɧɥɚɪɧɢ 
ɨɥɢɝɨɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɥɚɪɢɧɢ ɬɚɞԕɢԕ ԕɢɥɢɲ ɛɢɥɚɧ ɛɨԑɥɢԕ. Ԕɭɣɢ 
ɚɥɤeɧɥɚɪɧɢɧɝ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ ɨɥɬɢɧɝɭɝɭɪcɢɡ ɜɚ ɚɪɨɦɚɬɢɤ ɭɝɥeɜɨɞɨɪɨɞɥɚɪ 
ɫɚԕɥɚɦɚɝɚɧ, ɸԕɨɪɢɨɤɬɚɧɥɢ ɦɨɬɨɪ ёԕɢԑɢɫɢ ɤɨɦɩɨɧeɧɬɥɚɪɢɧɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ ɛeɪɭɜɱɢ ɢɫɬeԕɛɨɥɥɢ ɠɚɪɚёɧ ɛўɥɢɛ, ɢɱɤɢ ёɧɭɜ 
ɞɜɢɝɚɬeɥɥɚɪɢ ɭɱɭɧ ɡɚɦɨɧɜɢɣ ёԕɢɥԑɢɥɚɪɝɚ ɦɭɤɚɦɦɚɥ ɜɚ ԕɚɴɬɢɣ ɷɤɨɥɨɝɢɤ 
ɬɚɥɚɛɥɚɪ ԕɭɣɢɥɭɜɱɢ ԟɨɡɢɪɝɢ ɞɚɜɪɞɚ ɞɚɥɡɚɪɛ ɦɭɚɦɦɨɥɚɪɧɢ ԟɚɥ ɷɬɢɲ 
ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ ɛeɪɚɞɢ.  

Ɉɥɢɝɨɦeɪɥɚɧɢɲ ɠɚɪɚёɧɢ ɭɱɭɧ ɯɨɦ ɚɲё ɫɢɮɚɬɢɞɚ ɧeɮɬ ɚɲёɫɢɧɢ 
ɤɪeɤɢɧɝ ёɤɢ ɩɢɪɨɥɢɡ, ɲɭɧɢɧɝɞeɤ ɬɚɛɢɢɣ ɝɚɡɧɢ Ɏɢɲeɪ-Ɍɪɨɩɲ ɠɚɪɚёɧɢ 
ɬeɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ԕɚɣɬɚ ɢɲɥɚɲ ɜɚ ɨɤɫɢɞɥɚɲ ɩɢɪɨɥɢɡ ɠɚɪɚёɧɞɚɧ ԟɨɫɢɥ 
ɛўɥɭɜɱɢ ɟɧɝɢɥ (ԕɭɣɢ) ɨɥeɮɢɧɥɚɪ ɯɢɡɦɚɬ ԕɢɥɢɞɚ.  
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Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ C2-C4 ɚɥɤeɧɥɚɪɧɢ ɨɥɢɝɨɦeɪɥɚɲ ԕɚɬɬɢԕ ɤɢɫɥɨɬɚɥɢ, 
“ԕɚɬɬɢԕ ɮɨɫɮɨɪ ɤɢɫɥɨɬɚɫɢ”, ɤɚɬɢɨɧɚɥɦɚɲɢɧɭɜɱɢ ɫɦɨɥɚɥɚɪ ɜɚ ɫeɨɥɢɬɥɚɪ, 
ɷɬɢɥeɧ ɯɨɦ ɚɲёɫɢɞɚ ɷɫɚ ўɬɢɲ ԟɨɥɚɬɢ ɦeɬɚɥɥɚɪɢ ɦɚɫɚɥɚɧ ɧɢɤeɥ ɫɚԕɥɨɜɱɢ,   
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ʌeɤɢɧ ɛɭ ɤɚɬɚɥɢɬɢɤ ɫɢɫɬeɦɚɥɚɪ 
ԕɚɬɨɪ ɤɚɦɱɢɥɢɤɥɚɪɝɚ ɷɝɚ. Ɇɚɫɚɥɚɧ, ɨɥɢɝɨɦeɪɥɚɧɢɲɧɢɧɝ ɮɨɫɮɨɪ ɤɢɫɥɨɬɚɥɢ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ԕɢɫԕɚ ɦɭɞɞɚɬɥɚɪɞɚ ɮɚɨɥ ɛўɥɢɛ, ɪeɝeɧeɪɚɰɢɹɥɚɲ 
ɢɦɤɨɧɢɹɬɥɚɪɢɝɚ ɷɝɚ ɷɦɚɫ. ɐɨɥɢɬɥɚɪ ɚɫɨɫɢɞɚɝɢ ɫɢɫɬeɦɚɥɚɪ ɭɱɭɧ ɸԕɨɪɢ 
ɞeɡɚɤɬɢɜɥɚɧɢɲ ɬeɡɥɢɤɚɥɚɪɢ ɯɨɫ, ɢɨɧɚɥɦɚɲɢɧɭɜɱɢ ɫɦɨɥɚɥɚɪ ɷɫɚ ɬeɪɦɢɤ 
ɛɚɪɱɚɪɨɪɥɢɝɢ ɱeɝɚɪɚɥɚɧɝɚɧ. ɒɭɧɢɧɝ ɭɱɭɧ ɚɥɤeɧɥɚɪɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲ 
ɠɚɪɚёɧɥɚɪɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲɧɢɧɝ ɚɫɨɫɢɣ ɜɚɡɢɮɚɥɚɪɢɞɚɧ ɛɢɪɢ 
ɸԕɨɪɢɫɚɦɚɪɚɥɢ, ɫeɥeɤɬɢɜ ɜɚ ɬɚɴɫɢɪ ɛɚɪԕɚɨɪɚɥɢɝɢɝɚ ɷɝɚ ɛўɥɝɚɧ  
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɹɪɚɬɢɲɞɚɧ ɢɛɨɪɚɬ.  

ɗɬɢɥeɧɧɢ ɫeɥeɤɬɢɜ ɨɥɢɝɨɦeɪɥɚɧɢɲ ɠɚɪɚёɧɥɚɪɢ ɤɚɬɬɚ ɦɨɥeɤɭɥɹɪ 
ɦɚɫɫɚɥɚɪɝɚ ɷɝɚ ɛўɥɝɚɧ ɚɥɮɚ-ɨɥeɮɢɧɥɚɪ ɨɥɢɲ ɫɚɦɚɪɚɥɢ ɭɫɭɥɥɚɪɢ ɫɢɮɚɬɢɞɚ 
ɦɚɴɥɭɦ ɛўɥɢɛ, ɤɢɦё ɫɚɧɨɚɬɢɞɚ ɹɪɢɦɬɚɣёɪ ɦɚԟɫɭɥɨɬɥɚɪ ёɤɢ ɛeɜɨɫɢɬɚ 
ɩɨɥɢɦeɪɥɚɪ ɤɢɦёɫɢɞɚ ɦɚԕɫɚɞɥɢ ɯɨɦ ɚёɲɥɚɪ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢ. ɒɭ 
ɠɭɦɥɚɞɚɧ, ɷɬɢɥeɧɧɢɧɝ ɨɥɢɝɨɦɟɪɥɚɧɢɲ ɦɚԟɫɭɥɨɬɥɚɪɢ - ɞɢɦeɪɢ (1-ɛɭɬeɧ), 
ɬɪɢɦeɪɢ (1-ɝeɤɫeɧ) ɜɚ ɬeɬɪɚɦeɪɢ (1-ɨɤɬeɧ) ɦɨɧɨɦeɪ ёɤɢ ɫɨɦɨɧɢɦeɪ (ɷɬɢɥeɧ 
ɛɢɥɚɧ) ɫɢɮɚɬɢɞɚ ɤўɩɥɚɛ ɝɨɦɨ- ɜɚ ɫɨɩɨɥɢɦeɪɥɚɪ (ўɪɬɚ ɜɚ ԕɭɣɢ ɡɢɱɥɢɤɥɚɪɝɚ 
ɷɝɚ ɛўɥɝɚɧ ɱɢɡɢԕɥɢ ɩɨɥɢɷɬɢɥeɧ (ɉɗ)) ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢ. 
ɋўɧɝɢ ɣɢɥɥɚɪɞɚ ɨɥeɮɢɧ ɦɨɣɥɚɪɢɝɚ ɜɚ ɚɥɮɚ-ɨɥɟɮɢɧɥɚɪɧɢ (C4-C8) 

ɝɢɞɪɨɮɨɪɦɢɥɥɚɲ ɦɚԟɫɭɥɨɬɥɚɪɢɝɚ ɛўɥɝɚɧ ɬɚɥɚɛ ԟɚɦ ɨɪɬɢɛ ɛɨɪɦɨԕɞɚ.  

Ɍɨɡɚ ɩɨɥɢɦeɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢɝɚ ɷɝɚ ɸԕɨɪɢ ɚɥɮɚ-ɨɥɟɮɢɧɥɚɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɧɢɧɝ ɢɫɬɢԕɛɨɥɥɢ ɛɢɪɝɢɧɚ ɭɫɭɥɢ ɷɬɢɥeɧɧɢ ɫeɥeɤɬɢɜ ɨɥɢɝɨɦeɪɥɚɲ 
ɭɫɭɥɢ ԟɢɫɨɛɥɚɧɚɞɢ. Ȼɭ ɦɚԕɫɚɞɥɚɪɞɚ ɨɞɚɬɞɚ ɷɪɭɜɱɚɧ ɭɱ- ёɤɢ ɭɧɞɚɧ ɨɪɬɢԕ 
ɤɨɦɩɨɧeɧɬɥɢ ɤɚɬɚɥɢɬɢɤ ɫɢɫɬeɦɚɥɚɪ (Ʉɋ), ɬɚɪɤɢɛɢɞɚ ɞɚɫɬɥɚɛɤɢ (IV- ɜɚ V- 

ɝɭɪɭɯ) ёɤɢ “ɫўɧɝɝɢ” (VI- ɜɚ VII-ɝɭɪɭԟɥɚɪ) ўɡɝɚɪɭɜɱɚɧ ɦeɬɚɥɥɚɪɢ, 
ɛɚɪԕɚɪɨɪɥɚɲɬɢɪɭɜɱɢ ɥɢɝɚɧɞɥɚɪ ɜɚ ɚɥɸɦɢɧɢɣ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ 
ɫɚԕɥɨɜɱɢ ɫɢɫɬeɦɚɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ.  

ɒɭɧɞɚɧ ɫўɧɝ ɛɭɧɞɚɣ ɤɨɦɩɥeɤɫ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɢɧɞɢɜɢɞɭɚɥ ɚɥɮɚ-

ɨɥɟɮɢɧɥɚɪ ɨɥɢɲ ɭɱɭɧ ɮɚɨɥɢɝɢ ɜɚ ɫeɥeɤɬɢɜɥɢɝɢɧɢ ɨɲɢɪɢɲ ɦɚԕɫɚɞɢɞɚ 
ɦɨɞɢɮɢɤɚɰɢɹɥɚɲ ɬɚɥɚɛ ɷɬɢɥɚɞɢ.  

Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ ɱɢɡɢԕɥɢ ɨɥeɮɢɧɥɚɪ ɭɝɥeɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɦɭԟɢɦ 
ɫɢɧɮɢ ɛўɥɢɛ, ɧeɮɬɤɢɦёɫɢ ɫɚɧɨɚɬɢɞɚ ɯɨɦ ɚɲё ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢ. Ȼɭɥɚɪ 
ɨɪɚɫɢɞɚ ԕўɲɛɨԑɥɚɪɢ ɱeɤɤɚɞɚɝɢ ɭɝɥeɪɨɞ ɚɬɨɦɥɚɪɢɞɚ ɠɨɣɥɚɲɝɚɧ ɚɥɮɚ-

ɨɥɟɮɢɧɥɚɪ ўɡɢɝɚ ɯɨɫ ɝɭɪɭԟɱɚɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ȼɭɥɚɪ ɩɨɥɢɦeɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚ, ɫɢɧɬeɬɢɤ ɫɭɪɤɨɜ ɦɨɣɥɚɪ, ɬeɯɧɢɤ ɸɜɢɲ ɜɨɫɢɬɚɥɚɪɢ, ɫɢɧɬeɬɢɤ ёԑ 
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ɤɢɫɥɨɬɚɥɚɪɢ, ɮɥɨɬɨɪeɚɝeɧɬɥɚɪ, ɷɦɭɥɝɚɬɨɪɥɚɪ, ɫɭɪɤɨɜ-ɫɨɜɢɬɭɜɱɢ ɜɚ 
ɛɭɪԑɭɥɚɲ ɫɭɸɮɥɢɤɥɚɪɢ ɤɨɦɩɨɧeɧɬɥɚɪɢ, ɨɤɫɨɫɢɧɬeɡ ɠɚɪɚёɧɥɚɪɢ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɥɚɪɢ, ɬɭɪɥɢ ɩɪɢɫɚɞɤɚɥɚɪ, ɧeɮɬ ɜɚ ɧeɮɬɦɚԟɫɭɥɨɬɥɚɪɢ 
ɞeɩɪeɫɫɚɬɨɪɥɚɪɢ. ɘԕɨɪɢ ɚɥɤɢɥɚɦɢɧɥɚɪ, ɸԕɨɪɢ ɚɥɸɦɢɧɢɣ ɨɪɝɚɧɢɤ 
ɛɢɪɢɤɦɚɥɚɪ, ɢɫɫɢԕɥɢɤ ɬɚɲɭɜɱɢɥɚɪ, ɬɭɪɥɢ ɤɨɦɩɨɡɢɰɢɹɞɚɝɢ – ɦɚɫɬɢɤɥɚɪ, 
ɝeɪɦeɬɢɤɥɚɪ, ԕɨɩɥɚɦɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɲɢɞɚ ɢɲɥɚɬɢɥɚɞɢ.  

Ɂɚɦɨɧɚɜɢɣ ɧeɮɬɤɢɦёɫɢ ɯɨɦ ɚɲё ɫɢɮɚɬɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɢ ɦɭɧɬɚɡɚɦ 
ɪɢɜɨɠɥɚɧɢɛ ɛɨɪɭɜɱɢ ԕɭɣɢ (ɷɬɢɥeɧ, ɩɪɨɩɢɥeɧ) ɜɚ ɸԕɨɪɢ ɚɥɮɚ-ɨɥɟɮɢɧɥɚɪ 
(1-ɛɭɬeɧ, 1-ɝeɤɫeɧ, 1-ɨɤɬeɧɥɚɪ)ɞɚɧ ɮɨɣɞɚɥɚɧɢɲɝɚ ɬɚɹɧɚɞɢ. ɘԕɨɪɢ ɚɥɮɚ-

ɨɥɟɮɢɧɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲɧɢɧɝ ɬɚɯɦɢɧɚɧ 40 % ɭɥɭɲɢ 1-ɛɭɬeɧ, 1-ɝeɤɫeɧ ɜɚ 
1-ɨɤɬeɧɥɚɪ ɛɢɥɚɧ ɷɬɢɥeɧɞɚɧ ɫɨɩɨɥɢɦeɪɥɚɪ ɫɢɮɚɬɢɞɚ ɮɨɣɞɚɥɚɧɢɲ, ɝɨɦɨ- ɜɚ 
ɫɨɩɨɥɢɦeɪɥɚɪ (ўɪɬɚ ɜɚ ԕɭɣɢ ɡɢɱɥɢɤɥɚɪɝɚ ɷɝɚ ɛўɥɝɚɧ ɱɢɡɢԕɥɢ ɩɨɥɢɷɬɢɥeɧ 
(ɉɗ)) ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɫɚɪɮɥɚɧɚɞɢ. ɋўɧɝɢ ɣɢɥɥɚɪɞɚ ɨɥeɮɢɧ 
ɦɨɣɥɚɪɢɝɚ ɜɚ ɚɥɮɚ-ɨɥɟɮɢɧɥɚɪɧɢ (C4-C8) ɝɢɞɪɨɮɨɪɦɢɥɥɚɲ ɦɚԟɫɭɥɨɬɥɚɪɢɝɚ 
ɛўɥɝɚɧ ɬɚɥɚɛ ԟɚɦ ɨɪɬɢɛ ɛɨɪɦɨԕɞɚ.  

 

3.1. Ɉɥɢɝɨɦeɪɥɚɧɢɲɞɚɝɢ ɬɨɜɚɪ ɦɚԟɫɭɥɨɬɥɚɪɢ ɫɢɮɚɬɢɝɚ ԕўɣɢɥɭɜɱɢ 
ɬɚɥɚɛɥɚɪ 

ɉɪɨɩɢɥeɧ ɬɪɢɦeɪ ɜɚ ɬeɬɪɚɦeɪɥɚɪɢɞɚɧ ɧɨɢɨɧɨɝeɧ ɫɢɪɬ ɮɚɨɥ ɦɨɞɞɚɥɚɪ 
ɋɎɆ (ɠɭɦɥɚɞɚɧ, ɨɤɫɢeɬɢɥɥɚɧɝɚɧ ɚɥɤɢɥɮeɧɨɥɥɚɪ), ɢɡɨɝeɤɫɢɥ ɜɚ 
ɢɡɨɬɪɢɝeɤɫɢɥ ɫɩɢɪɬɥɚɪɢɝɚ ɛўɥɝɚɧ ɷɯɬɢёɠɧɢɧɝ ɸԕɨɪɢɥɢɝɢ ɛɢɥɚɧ 
ɨɥɢɝɨɦeɪɥɚɧɢɲ ɬɨɜɚɪ ɦɚԟɫɭɥɨɬɥɚɪɢɝɚ ԕўɣɥɚɞɢɝɚɧ ɬɚɥɚɛɚɥɚɪ ԟɚɦ ɤeɫɤɢɧ 
ɨɲɢɪɢɥɞɢ.  

Ⱥɝɚɪ ɚɥɤɢɥɮeɧɨɥ ɩɪɢɫɚɞɤɚɥɚɪ ɜɚ ɢɡɨɨɤɬɚɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɤeɧɝ 
ɮɪɚɤɰɢɨɧ ɬɚɪɤɢɛɥɢ ɩɨɥɢɦeɪ ɞɢɫɬɢɥɥɹɬɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ ɛўɥɫɚ, 
ɋɎɆ ɜɚ ɫɩɢɪɬɥɚɪ ɨɥɢɲ ɭɱɭɧ 95 % ɞɚɧ ɨɪɬɢԕ ɚɫɨɫɢɣ ɦɚԟɫɭɥɨɬɞɚɧ ɢɛɨɪɚɬ 
ɩɪɨɩɢɥeɧ ɬɪɢɦeɪɥɚɪ ɡɚɪɭɪ ɛўɥɚɞɢ.  

Ԕɭɣɢɞɚ ɚɥɤɢɥɮeɧɨɥɥɢ ɦɨɣ ɩɪɢɫɚɞɤɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ 
ɮɨɣɞɚɥɚɧɢɥɭɜɱɢ ɩɨɥɢɦeɪ ɞɢɫɬɢɥɥɹɬɥɚɪ ɭɱɭɧ ɬɚɥɚɛɥɚɪ ɛeɪɢɥɝɚɧ (Ɍɍ 381-

64210-76):  

20 ɋ ɞɚɝɢ ɡɢɱɥɢɝɢ, ɝ/ɫɦ3
 ɤɚɦ ɷɦɚɫ  

0.730 
ȽɈɋɌ 

189951-73 

Ɏɪɚɤɰɢɨɧ ɬɚɪɤɢɛɢ   

ɧ.ɤ., ɋ ɞɚɧ ɤɚɦ ɷɦɚɫ 
70 

ȽɈɋɌ 2177-

66 

Ԟɚɣɞɚɥɚɞɢ, %   
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90 ɋ ɝɚɱɚ, ɞɚɧ ɨɲɦɚɫɥɢɝɢ ɤeɪɚɤ 
3 

ȽɈɋɌ 2177-

66 

90 ɋ ɞɚɧ 127 ɋ ɝɚɱɚ, ɤɚɦ ɷɦɚɫ 
60 

ȽɈɋɌ 2177-

66 

180 ɋ ɝɚɱɚ, ɤɚɦ ɷɦɚɫ  
92 

ȽɈɋɌ 2177-

66 

ɤ.ɤ., ɋ ɞɚɧ ɨɲɦɚɫɥɢɤ ɤeɪɚɤ 
225 

ȽɈɋɌ 2177-

66 

Ёɞɥɚɪ ɫɨɧɢ, ɝ 1/100 ɝ ɩɨɥɢɦeɪ ɞɢɫɬɢɥɥɹɬ, ɤɚɦ 
ɷɦɚɫ 

200 
ȽɈɋɌ 2070-

55 

ɋɭɥɮɢɪɥɚɧɢɲɢ (ɯɚɠɦɢ ɛўɣɢɱɚ), % ɞɚɧ ɤɚɦ ɷɦɚɫ  
90 

Ɍɍ 38164210-

72 

Ɇɚɫɫɚ ɭɥɭɲɢ, %    

ɋɭɜɞɚ ɷɪɭɜɱɢ ɤɢɫɥɨɬɚ ɜɚ ɢɲԕɨɪɥɚɪ ɣўԕ 
ȽɈɋɌ 6307-

60 

Ɉɥɬɢɧɝɭɝɭɪɬ, ɨɲɦɚɫɥɢɝɢ ɤeɪɚɤ 
0.05 

ȽɈɋɌ 13380-

81 

ɫɭɜ ɣўԕ 
ȽɈɋɌ 2477-

65 

Ɇeɯɚɧɢɤ ɚɪɚɥɚɲɦɚɥɚɪ  ɣўԕ 
ȽɈɋɌ 6370-

59 

Ɍўɣɢɧɝɚɧ ɛɭԑɥɚɪ ɛɨɫɢɦɢ, ɤɉɚ 
33.325 

ȽɈɋɌ 1756-

62 

Ƚɢɞɪɢɪɥɚɧɝɚɧ ɩɨɥɢɦeɪɞɢɫɬɢɥɥɹɬɧɢɧɝ ɨɤɬɚɧ 
ɫɨɧɢ (ɤ.ɤ. 170 ɋ ɞɚɧ ɤɚɦ ɷɦɚɫ) 
ɬeɬɪɚeɬɢɥԕўɪԑɨɲɢɧɝɚ ɧɢɫɛɚɬɚɧ (1ɤɝ +3.3 ɝ), ɞɚɧ 
ɤɚɦ ɷɦɚɫ 

104 
Ɍɍ 38164210-

72 

100 ɦɥ ɩɨɥɢɦeɪɞɢɫɬɢɥɥɹɬɞɚɝɢ ɮɚɤɬɢɤ ɫɦɨɥɥɚɪ 
ɦɢԕɞɨɪɢ, ɦɝ, ɞɚɧ ɨɲɦɚɫɥɢɝɢ ɤeɪɚɤ  35 

ȽɈɋɌ 8439-

58 ёɤɢ ȽɈɋɌ 
1567-56 

 

ɉɪɨɩɢɥeɧɧɢ ɮɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪ ɢɲɬɢɪɨɤɢɞɚ ɬɪɢɦeɪɥɚɲ 
ɦɚԟɫɭɥɨɬɢɝɚ ԕўɣɢɥɝɚɧ ɬɚɥɚɛɚɥɚɪ (Ɍɍ 384022-78): 

Ʉўɪɢɧɢɲɢ 

ɒɚɮɮɨɮ 
ɪɚɧɝɫɢɡ 
ɫɭɸԕɥɢɤ 

ȽɈɋɌ 2706.1-74 

20 ɋ ɞɚɝɢ ɡɢɱɥɢɝɢ, ɝ/ɫɦ3
  0.739-

0.745 
ȽɈɋɌ 189951-73 

Ɏɪɚɤɰɢɨɧ ɬɚɪɤɢɛɢ, ɋ   

ɧ.ɤ., ɞɚɧ ɤɚɦ ɷɦɚɫ 127 ȽɈɋɌ 2177-66 

ɤ.ɤ., ɞɚɧ ɤўɩ ɷɦɚɫ  149 « 

Ɇɚɫɫɚ ɭɥɭɲɢ, %    
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ɉɪɨɩɢɥeɧ ɬɪɢɦeɪɥɚɪɢ, ɞɚɧ ɤɚɦ ɷɦɚɫ  95 Ɍɍ 384022-78 

ɋ8 ɜɚ ɭɧɞɚɧ ԕɭɣɢ ɨɥeɮɢɧɥɚɪ, ɞɚɧ ɤўɩ ɷɦɚɫ   2 « 

ɋ10 ɜɚ ɭɧɞɚɧ ɸԕɨɪɢ ɨɥeɮɢɧɥɚɪ, ɞɚɧ ɤўɩ ɷɦɚɫ   3 « 

ɇɚɦɥɢɤ,  ɞɚɧ ɤўɩ ɷɦɚɫ   0.01 ȽɈɋɌ 14870-77 

Ȼɪɨɦɥɚɪ ɫɨɧɢ, ɝ Ȼɪ/100 ɝ ɞɚɧ ɤɚɦ ɷɦɚɫ 5 « 

Ɇɚɥeɢɧɥɚɪ ɫɨɧɢ, 1 ɦɝ ɝɚ ɧɢɫɛɚɬɚɧ ɦɚɥɢeɧ 
ɚɧɝɢɞɪɢɞɢ ɦɝ, ɞɚɧ ɤўɩ ɷɦɚɫ  5 « 

ɉeɪɨɤɫɢɞɥɚɪ ɫɨɧɢ, 1 ɥ ɮɚɨɥ ɤɢɫɥɨɪɨɞɝɚ 
ɧɢɫɛɚɬɚɧ ɦɝ, ɞɚɧ ɤўɩ ɷɦɚɫ 

5 « 

ɍɦɭɦɢɣ ɨɥɬɢɧɝɭɝɭɪɬ ɦɢԕɞɨɪɢ, ɦɢɧ–1, ɞɚɧ ɤўɩ 
ɷɦɚɫ  6 ȽɈɋɌ 13380-81 

ɉɪɨɩɢɥeɧɧɢ ɬɪɢɦeɪɥɚɪɝɚ 70 - 75 % ɫeɥeɤɬɢɜɥɢɤ ɛɢɥɚɧ  
ɨɥɢɝɨɦeɪɥɚɧɢɲ ɠɚɪɚёɧɢ. ɀɚɪɚёɧ ɮɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚ 
ɤɨɠɭɯԕɭɜɭɪ ɬɭɪɞɚɝɢ ɢɡɨɬeɪɦɢɤ ɪeɚɤɬɨɪɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. ɏɨɦ ɚɲё 
ɫɢɮɚɬɢɞɚ ɤɨɧɰeɧɬɪɥɚɧɝɚɧ ɩɪɨɩɢɥeɧɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. ɍɧɢɧɝ ўɡɝɚɪɢɲ 
ɞɚɪɚɠɚɫɢ 25-45 % ɧɢ ɬɚɲɤɢɥ ɷɬɝɚɧɢ ɭɱɭɧ ɬɚɴɫɢɪɥɚɲɦɚɣ ԕɨɥɝɚɧ ɯɨɦ ɚɲё ɜɚ 
ɪeɚɤɰɢɹ ɦɚԟɫɭɥɨɬɥɚɪɢ ɞɢɦeɪ ɮɪɚɤɰɢɹɫɢɧɢɧɝ ɪeɰɢɪɤɭɥɹɰɢɹɫɢ ɧɚɡɚɪɞɚ 
ɬɭɬɢɥɝɚɧ. Ⱥɫɨɫɢɣ ԕўɲɢɦɱɚ ɦɚԟɫɭɥɨɬ – ɩɪɨɩɢɥeɧɧɢɧɝ ɬeɬɪɚɦeɪɢ ɫɭɪɬɦɚ 
ɦɨɣɥɚɪ ɭɱɭɧ ɩɪɢɫɚɞɤɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢ. Ɉɥɢɝɦeɪɥɚɪɧɢɧɝ 
ɫɭɦɦɚɞɚɝɢ ɭɧɭɦɢ ɭɲɛɭ ɠɚɪɚёɧɞɚ 900 ɤɝ/(ɦ3.ɫɨɚɬ). 

ɉɪɨɩɢɥeɧ ɬɪɢɦeɪɥɚɪɢ ɤўɩɬɨɧɚɠɥɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ԕɭɪɢɥɦɚɥɚɪɢɧɢ 
ɠɨɪɢɣ ԕɢɥɢɲ, ɹԕɢɧ ɣɢɥɥɚɪɞɚ ɨɥeɮɢɧɥɚɪɧɢ ɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚ 
ɨɥɢɝɨɦeɪɥɚɲ ɠɚɪɚёɧɥɚɪɢɧɢɧɝ ɢɫɬeԕɛɨɥɥɢ ɣўɧɚɥɢɲɥɚɪɢɞɚɧ ɛɢɪɢ ɛўɥɢɛ 
ԕɨɥɢɲɢɧɢ ɛɚɲɨɪɚɬ ԕɢɥɢɲ ԕɢɣɢɧ ɷɦɚɫ. Ȼɭ ɛɢɥɚɧ ɧɨɢɨɧɨɝeɧ ɋɎɆ, ɦɨɣɥɚɪ 
ɭɱɭɧ ɩɪɢɫɚɞɤɚɥɚɪ ɜɚ C4-C15 ɨɤɫɨɫɩɢɪɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɫɚɧɨɚɬɥɚɪɢɧɢ 
ɡɚɪɭɪɢɣ ɜɚ ɫɢɮɚɬɥɢ ɯɨɦ ɚɲёɥɚɪ ɛɢɥɚɧ ɬɚɴɦɢɧɥɚɲ ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ ɛeɪɚɞɢ.  

 

3.2. Ʉɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚ ɨɥeɮɢɧɥɚɪɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲ 
ɪeɚɤɰɢɹɥɚɪɢ ԕɨɧɭɧɢɹɬɥɚɪɢ 

Ɉɥeɮɢɧɥɚɪɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ ɤɢɫɥɨɬɚɥɢ, ɠɭɦɥɚɞɚɧ 
ɮɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚɝɢ ɪeɚɤɰɢɹɥɚɪɢ, 100 ɣɢɥɞɚɧ 
ɨɪɬɢԕ ɬɚɪɢɯɝɚ ɷɝɚ. Ⱦɚɫɬɚɜɜɚɥ ɛɭ ɤɢɫɥɨɬɚɥɚɪɧɢɧɝ ɤɚɬɚɥɢɬɢɤ ɬɚɴɫɢɪɢ, ɨɪɚɥɢԕ 
ɦɚԟɫɭɥɨɬ ɫɢɮɚɬɢɞɚ ԕɭɣɢɞɚɝɢ ɫɯeɦɚ ɛўɣɢɱɚ ɨɥeɮɢɧ-ɷɮɢɪɥɚɪɢ ԟɨɫɢɥ 
ɛўɥɢɲɢ ɛɢɥɚɧ ɚɫɨɫɥɚɧɚɪ ɷɞɢ: 

CɧH2ɧ + H3PɈ4  CɧH2ɧ+1
.
H3PɈ4 

CnH2n+ CnH2n+1 
. 
H3PɈ4 C2nH4n + H3PɈ4 
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Ȼɭ ɦeɯɚɧɢɡɦ ɤўɩɥɚɛ ɤɚɬɚɥɢɬɢɤ ɪeɚɤɰɢɹɥɚɪɧɢɧɝ – ɨɥɢɝɨɦeɪɥɚɧɢɲ, 
ɢɡɨɦeɪɥɚɧɢɲ, ɞeɫɬɪɭɤɰɢɹ, ɝɢɞɪɨɩɨɥɞɢɦeɪɥɚɧɢɲ ɜɚ ɯ.ɤ. ɛɢɪ ɜɚԕɬɞɚ ɛɢɪ 
ɧeɱɚ ɷɥeɦeɧɬɚɪ ɛɨɫԕɢɱɥɚɪ ɨɪԕɚɥɢ ɚɦɚɥɝɚ ɨɲɢɲɢ ɛɢɥɚɧ ɬɭɲɭɧɬɢɪɢɥɚɞɢ.  

Ȼɢɪɢɧɱɢ ɛɨɫԕɢɱɞɚ ɨɥeɮɢɧɝɚ (ɦɚɫɚɥɚɧ, ɢɡɨɛɭɬɢɥeɧɝɚ) ɤɢɫɥɨɬɚɥɢ 
ɤɚɬɚɥɢɡɚɬɨɪ ɩɪɨɬɨɧɢɧɢɧɝ ԕўɲɛɨԑ ɛўɣɢɱɚ ԕɚɣɬɚɪ ɛɢɪɢɤɢɲɢ ɛɢɥɚɧ 
ɤɚɪɛɨɤɚɬɢɨɧɧɢɧɝ ԟɨɫɢɥ ɛўɥɢɲɢ ɬɚɯɦɢɧ ԕɢɥɢɧɚɞɢ: 

CH2=C(CH3)2 + Ⱥ–
 – H

+
   

+
C(CH3)3 + Ⱥ–

 

Ɋeɚɤɰɢɹ ɛɨɪɢɲ ɦeɯɚɧɢɡɦɢɧɢ ɬɚɯɥɢɥ ԕɢɥɢɲɞɚ ɚɧɢɨɧɧɢɧɝ ԟɨɥɚɬɢ, 
ɦɭɫɛɚɬ ɡɚɪɹɞɚɝɚ ɠɭɞɚ ɹԕɢɧ ɛўɥɢɲɢ ɬɚɯɦɢɧ ԕɢɥɢɧɫɚɞɚ ԕɨɢɞɚɝɢ ɦɨɫ 
ɪɚɜɢɲɞɚ  ўɪɝɚɧɢɥɦɚɝɚɧ. 

Ʉɚɪɛɨɤɚɬɢɨɧɧɢɧɝ ɢɤɤɢɧɱɢ ɦɨɥeɤɭɥɚ ɨɥeɮɢɧ ɛɢɥɚɧ ɬɚɴɫɢɪɢ 
ɧɚɬɢɠɚɫɢɞɚ ɞɢɦeɪ ԟɨɫɢɥ ɛўɥɚɞɢ: 

+
C(CH3)3 + CH2=C(CH3)2  (CH3)3C

+
CH2C(CH3)2 

ɉɪɨɬɨɧɧɢɧɝ ɨɥeɮɢɧɝɚ ёɤɢ ɛɨɲԕɚ ɚɤɰeɩɬɨɪɝɚ ɭɡɚɬɚɥɢɲɢ ɛɢɥɚɧ ɞɢɦeɪ 
ɦɨɥeɤɭɥɚɫɢ ԟɨɫɢɥ ɛўɥɚɞɢ: 

 

 

 

 

Ⱦɢɦeɪɥɚɪɧɢɧɝ ɢɡɨɛɭɬɢɥeɧ ɤɚɪɛɨɤɚɬɢɨɧɢ ɛɢɥɚɧ ɬɚɴɫɢɪɥɚɲɭɜɢ 
ɧɚɬɢɠɚɫɢɞɚ ԟɚɦ ɬɪɢɦeɪɥɚɪ ԟɨɫɢɥ ɛўɥɚɞɢ. 

Ɇɚɴɥɭɦɤɢ, ɭɱɥɚɦɱɢ ɤɚɪɛɤɚɬɢɨɧ ɢɤɤɢɥɚɦɱɢɫɢɝɚ ɧɢɫɛɚɬɚɧ, 
ɢɤɤɢɥɚɦɱɢɥɚɪ ɷɫɚ ўɡ ɧɚɜɛɚɬɢɞɚ ɛɢɪɥɚɦɱɢɥɚɪɢɝɚ ɧɢɫɛɚɬɚɧ ɛɚɪԕɚɪɨɪ. ɒɭɧɝɚ 
ɦɨɫ ɪɚɜɢɲɞɚ, ɩɪɨɩɢɥeɧɞɚɧ ɤўɩɪɨԕ ɢɡɨɩɪɨɩɢɥ ɤɚɪɛɤɚɬɢɨɧɥɚɪɢ ԟɨɫɢɥ 
ɛўɥɢɲɢ ɤeɪɚɤ:  

 

 

 

(CH3)3C
+
CH2C(CH3)2 

-H
+ 

(CH3)3CCH2C(CH3)2= CH2 

(CH3)3CCH=C(CH3)2 

CH3CH = CH2  +  H
+ 

CH3C
+
H – CH2

 

CH3CH – CH2
+ 
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ɂɤɤɢɧɱɢ ɦɨɥeɤɭɥɚ ɩɪɨɩɢɥeɧ ɛɢɥɚɧ ɬɚɴɫɢɪɥɚɲɭɜɢɞɚɧ ԕɭɣɢɞɚɝɢ 
ɭɫɭɥɥɚɪɞɚɧ ɛɢɪɢ ɨɪԕɚɥɢ ɩɪɨɬɨɧɧɢ ɭɡɚɬɭɜɱɢ ɞɢɦeɪ ɤɚɪɛɨɤɚɬɢɨɧɧɢ ԟɨɫɢɥ 
ԕɢɥɢɲɢ ɦɭɦɤɢɧ: 

 

 

 

 

 

Ʌeɤɢɧ ԟɨɫɢɥ ɛўɥɭɜɱɢ ɢɡɨɝeɤɫɢɥ ɢɨɧɢ ɢɤɤɢɥɚɦɱɢ ɛўɥɢɛ, ɭɧɢɧɝ 
ɛeԕɚɪɨɪɥɢɝɢɧɢ ɜɚ ɢɡɨɦeɪɥɚɧɢɲɝɚ ɦɨɣɥɢɝɢɧɢɧɝ ɸԕɨɪɢɥɢɝɢɧɢ ɤўɪɫɚɬɚɞɢ: 

ɩɪɨɬɨɧɧɢɧɝ ɦɢɝɪɚɰɢɹɫɢ ɨɪԕɚɥɢ ɢɡɨɦeɪɥɚɧɢɲ 

 

 

ɭɝɥeɪɨɞ ɫɤeɥeɬɢɧɢɧɝ ўɡɝɚɪɢɲɢ ɛɢɥɚɧ ɢɡɨɦeɪɥɚɧɢɲ: 

 

 

ɉɪɨɩɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɲɞɚɝɢ ɞɢɦeɪ ɮɪɚɤɰɢɹ ɬɚɪɤɢɛɢɞɚ 2-

ɦeɬɢɥɩeɧɬeɧ ɜɚ 2,3-ɞɢɦeɬɢɥɛɭɬeɧɥɚɪɧɢɧɝ ɤўɩɪɨԕ ɛўɥɢɲɢ ɢɡɨɝeɤɫɢɥ 
ɤɚɪɛɤɚɬɢɨɧɥɚɪɧɢɧɝ ɞeɩɪɨɬɨɧɥɚɧɢɲɞɚɧ ɚɜɜɚɥ ɬeɡ ɢɡɨɦeɪɥɚɧɢɲɢ ɛɢɥɚɧ 
ɚɫɨɫɥɚɧɚɞɢ.  

 

3.3. Ɏɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɝɨɦeɪɥɚɧɢɲ 
ɬeɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪɢ 

Ɉɥeɮɢɧɥɚɪɧɢ ɮɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɚɞɚ 
ɨɥɢɝɨɦeɪɥɚɧɢɲ ɠɚɪɚёɧɥɚɪɢ ɯɨɦ ɚɲёɧɢ ɬɚɣёɪɥɚɲ, ɬɚɴɫɢɪ ɛɥɨɤɢ ɜɚ ɪeɚɤɰɢɹ 
ɦɚԟɫɭɥɨɬɥɚɪɢɧɢ ɚɠɪɚɬɢɲ ɛўɥɢɦɥɚɪɢɞɚɧ ɢɛɨɪɚɬ. 

Ɏɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢɧɝ ɢɲɥɚɲ ɦɭɞɞɚɬɥɚɪɢ ɜɚ 
ɭɥɚɪɧɢɧɝ ɦɚɫɫɚ ɛɢɪɥɢɤɥɚɪɢɞɚ ɨɥɢɧɝɚɧ ɨɥɢɝɨɦeɪɥɚɪ ɦɢԕɞɨɪɢ, ɚɫɨɫɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚёɬɝɚɧ ɯɨɦ ɚɲёɞɚɝɢ ɤɚɬɚɥɢɡɚɬɨɪ ɡɚԟɚɪɥɚɪɢɧɢɧɝ, ɠɭɦɥɚɞɚɧ 
ɨɥeɮɢɧɥɚɪ ɬɚɪɤɢɛɢɝɚ ɸɜɭɜɱɢ ɫɭɥɚɪɞɚɧ ёɤɢ ɫeɪɨɜɨɞɨɪɨɞɞɚɧ ɚɞɫɨɪɛɰɢɨɧ 

CH3C
+
H – CH2

+
  +  CH2 = CHCH3 CH3CH(CH3)CH2C

+
HCH3 

CH3CH(CH3)CH2CH=CH2 

CH3CH(CH3)CH=CHCH2  + H
+ 

CH3CH(CH3)CH2C
+
HCH3 CH3C

+
H(CH3)CH2CH2CH3 

CH3CH(CH3)CH2C
+
HCH3 CH3C

+
(CH3)CH(CH3)CH3 
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ɬɨɡɚɥɚɲ ԕɭɪɢɦɚɥɚɪɢɞɚɧ ўɬɭɜɱɢ ɚɡɨɬɥɢ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɦɚɠɭɞɥɢɝɢ ɛɢɥɚɧ 
ɛɨԑɥɢԕ. Ɂɚԟɚɪɥɚɧɝɚɧ ԕɚɬɬɢԕ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɬɚɯɥɢɥ ԕɢɥɢɲ, ɚɡɨɬɧɢɧɝ 
ɤɚɬɚɥɢɡɚɬɨɪɧɢɧɝ ɞɚɫɬɥɚɛɤɢ ԕɚɬɥɚɦɥɚɪɢɞɚ ўɪɝɚɧɲɝɚɧɥɢɝɢɧɢ ɜɚ ɤɚɬɚɥɢɡɚɬɨɪ 
ɬɚɪɤɢɛɢɞɚɝɢ ɚɡɨɬ 6.1-0.2 % ɛўɥɢɲɢ ɛɢɥɚɧ ԕɭɪɢɥɦɚɥɚɪ ɢɲɥɚɲ 
ɤўɪɫɚɬɝɢɱɥɚɪɢ ɤeɱɤɢɧ ɤɚɦɚɣɝɚɧɥɢɝɢɧɢ ɤўɪɫɚɬɚɞɢ. 

Ⱥɦɦɢɚɤ ɜɚ ɯɨɦ ɚɲёɞɚ ɫɚԕɥɚɧɭɜɱɢ ɨɪɝɚɧɢɤ ɚɫɨɫɥɚɪɞɚɧ ɬɚɲԕɚɪɢ, 
ɤɚɬɚɥɢɡɚɬɨɪ ɡɚԟɚɪɥɚɪɢ ɛўɥɢɛ, ɤɢɫɥɨɪɨɞ (2.0 .

 10
–3 %) ɢɡɥɚɪɢ ԟɚɦɞɚ 

ɛɭɬɚɞɢeɧ ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ. Ȼɭɥɚɪ ɤɚɬɚɥɢɡɚɬɨɪ ɸɡɚɫɢɞɚ ɬɭɪɥɢ ԕɨɬɢɲɦɚɥɚɪ 
ԟɨɫɢɥ ɛўɢɥɢɲɢɝɚ ɨɥɢɛ ɤeɥɚɞɢ ɜɚ ɤɚɬɚɥɢɡɚɬɨɪɧɢ ɞeɡɚɤɬɢɜɥɚɲɬɢɪɚɞɢ.    

ɏɨɦ ɚɲёɞɚɧ ɫɢɫɬeɦɚɞɚ ɮɨɣɞɚɥɚɧɢɲ ɨɥeɮɢɧ ɤɨɧɰeɧɬɪɚɰɢɹɫɢ ɛɢɥɚɧ 
ɛɨԑɥɢԕ ɛўɥɚɞɢ. Ʉўɩɢɧɱɚ ɧeɮɬɤɢɦёɫɢ ɝɚɡɥɚɪɢɧɢɧɝ C3-C4 ɬɚɪɤɢɛɥɢ 
ɮɪɚɤɰɢɹɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɝɚɧɞɚ ɠɚɪɚёɧ ɢɲԕɨɪɢɣ ɜɚ ɫɭɜɥɢ ɸɜɢɲ 
ɛɨɫԕɢɱɥɚɪɢ ɛɢɥɚɧ ɛɨԑɥɚɧɢɛ, ɬɚɪɤɢɛɞɚɝɢ ɦeɪɤɚɩɬɚɧɥɚɪ, ɜɨɞɨɪɨɞ ɫɭɥɮɢɞ ɜɚ 
ɚɡɨɬɥɢ ɛɢɪɢɤɦɚɥɚɪɞɚɧ ɬɨɡɚɥɚɧɚɞɢ. Ʌeɤɢɧ ɲɭ ɛɢɥɚɧ ɛɢɪɝɚ ɛɭɧɞɚɣ ԕɚɣɬɚ 
ɬɨɡɚɥɚɲ ԟɚɦ ɟɬɚɪɥɢ ɷɦɚɫɥɢɝɢ ԟɚԕɢɞɚ ɦɚɴɥɭɦɨɬɥɚɪ ɛɨɪ. Ⱦɢɨɥeɮɢɧɥɚɪ ɜɚ 
ɤɢɫɥɨɪɨɞɥɢ ɱɢԕɢɧɞɢɥɚɪɞɚɧ ɬɨɡɚɥɚɲ ɭɱɭɧ ɯɨɦ ɚɲё ɨԕɢɦɢɧɢ ɝɢɞɪɨɬɨɡɚɥɚɲ 
ɦɚԕɫɚɞɝɚ ɦɭɜɨɮɢԕ ɛўɥɚɞɢ. ɉɢɪɨɥɢɡ ɝɚɡɥɚɪɢɞɚɧ ɚɠɪɚɬɢɛ ɨɥɢɧɝɚɧ, 
ɸԕɨɪɢɬɨɡɚɥɚɧɝɚɧ ɤɨɧɰeɧɬɪɥɚɧɝɚɧ ɩɪɨɩɢɥeɧɞɚɧ ɯɨɦ ɚɲё ɫɢɮɚɬɢɞɚ 
ɮɨɣɞɚɥɚɧɢɥɝɚɧɞɚ, ɨɥɢɝɨɦeɪɥɚɧɢɲ ɠɚɪɚёɧɢɞɚɧɢ ɬɨɡɚɥɚɲ ɛўɥɢɦɢɧɢɧɝ 
ɡɚɪɭɪɚɬɢ ɛўɥɦɚɝɚɧɥɢɝɢ ɫɚɛɚɛɥɢ  ɬeɯɧɨɥɨɝɢɤ ɫɯeɦɚɫɢɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɜɚ 
ɦɭɪɚɤɤɚɛɥɢɤɥɚɪ ɤeɫɤɢɧ ɤɚɦɚɣɢɲɢ ɛɢɥɚɧ ɛɢɪɝɚ ɪeɚɤɰɢɹɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ 
ɲɚɪɨɢɬɥɚɪɢ ɹɯɲɢɥɚɧɚɞɢ.  

ɘԕɨɪɢɞɚ ɚɣɬɢɛ ўɬɢɥɝɚɧɢɞeɤ, ɮɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 
ɫɚɦɚɪɚɥɢ ɢɲɥɚɲɥɚɪɢ ɭɥɚɪ ɬɚɪɤɢɛɢɞɚɝɢ ɮɨɫɮɨɪ ɤɢɫɥɨɬɚɫɢɧɢɧɝ ɦɢԕɞɨɪɢ 
ɛɢɥɚɧ ɛɨԑɥɢԕ. Ɉɩɬɢɦɚɥ ɮɚɨɥɥɢɤ ɛɢɥɚɧ ɨɪɬɨ- ɜɚ ɩɢɪɨɮɨɫɮɨɪ ɤɢɫɥɨɬɚɫɢ 
ɚɪɚɥɚɲɦɚɥɚɪɢ ɢɲɥɚɣɞɢ.  

Ɏɨɫɮɨɪɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢɧɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ԕɢɥɢɲ 
ɠɚɪɚёɧɢɞɚ ɨɥeɮɢɧɥɚɪɧɢ ɝɢɞɪɨɬɚɰɢɹ ɪeɚɤɰɢɹɥɚɪɢ ɤɭɡɚɬɢɥɢɲɢ ɫɚɛɚɛ ɨɞɞɢɣ 
ɷɮɢɪɥɚɪ ɜɚ ɫɩɢɪɬɥɚɪ ԟɨɫɢɥ ɛўɥɢɲɢ ԟɢɫɨɛɢɞɚɧ ԟɚɦɞɚ ɫɭɜɧɢɧɝ ɮɢɡɢɨɥɨɝɢɤ 
ɣўԕɨɬɢɥɢɲɢ ɛɢɥɚɧ ɞɨɢɦɢɣ ɫɭɜɫɢɡɥɚɧɢɲ ɚɧɢԕɥɚɧɢɥɝɚɧ. 

Ʉɚɬɚɥɢɡɚɬɨɪɧɢ ɭɧɢɧɝ ɨɩɬɢɦɚɥ ɮɚɨɥɥɢɤ ɬɚɥɚɛɥɚɪɢɝɚ ɦɨɫ ɪɚɜɢɲɞɚ  
ɛўɥɢɲɢɧɢ ɬɚɦɢɧɥɚɲ ɭɱɭɧ, ɭɧɢɧɝ ɨɫɬɢɞɚ ɫɭɜ ɛɭԑɢɧɢɧɝ ɚɧɢԕ ɩɚɪɰɢɚɥ 
ɛɨɫɢɦɢ ɛўɥɢɲɢ ɤeɪɚɤ. Ɍɭɲɭɧɚɪɥɢɤɢ, ɛɭ ɛɨɫɢɦ ɤɚɬɬɚɥɢɝɢ ɠɚɪɚёɧ ɚɦɚɥɝɚ 
ɨɲɢɪɢɥɭɜɱɢ ɯɚɪɨɪɚɬ ɛɢɥɚɧ ɛɨԑɥɢԕ. ɒɭɧɝɚ ɦɨɫ ɪɚɜɢɲɞɚ 70 ɋ ɞɚ ɛɭԑ 
ɛɨɫɢɦɢ 0.13 ɞɚɧ 2.0 Ɇɉɚ ɝɚɱɚ ɛўɥɝɚɧ ɲɚɪɨɢɬɥɚɪɞɚ ɤɚɬɚɥɢɡɚɬɨɪ ɮɚɨɥɥɢɝɢ 
ɬɚɯɦɢɧɚɧ 25 ɦɚɪɬɬɚ ɤɚɦɚɹɞɢ. Ȼɨɫɢɦɧɢɧɝ ɚɣɧɢ ɤўɪɫɚɬɝɢɱɥɚɪɢɞɚ ɯɚɪɨɪɚɬ 
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120 ɋ ɝɚ ɨɲɢɪɢɥɫɚ, ɤɚɬɚɥɢɡɚɬɨɪ ɮɚɨɥɥɢɝɢɧɢɧɝ 5 ɦɚɪɬɬɚ ɨɪɬɢɲɢɝɚ ɨɥɢɛ 
ɤeɥɚɞɢ, ɛɭԑ ɛɨɫɢɦɢɧɢɧɝ ɹɧɚɞɚ ɨɲɢɪɢɥɢɲɢ ɷɫɚ ɤɚɬɚɥɢɡɚɬɨɪ ɮɚɨɥɥɢɝɢɧɢɧɝ 
ɫɭɫɚɣɢɲɢɝɚ ɨɥɢɛ ɤeɥɚɞɢ.  

Ʉɚɬɚɥɢɡɚɬɨɪɧɢɧɝ ɫɭɜ ɛɭԑɢ ɛɨɫɢɦɢ (ɯɨɦ ɚɲё ɬɚɪɤɢɛɢɞɚɝɢ ɧɚɦɥɢɤɧɢɧɝ 
ԟɚɦ) ɬɚɴɫɢɪɢɝɚ ɛɭɧɞɚɣ ɫeɡɝɢɪɥɢɝɢ ɠɚɪɚёɧɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɲ ɜɚ 
ɛɨɲԕɚɪɢɲɞɚ ԕɚɬɨɪ ɦɭɪɚɤɤɚɛɥɢɤɥɚɪɧɢ ɤeɥɬɢɪɢɛ ɱɢԕɚɪɚɞɢ, ɚɣɧɢԕɫɚ 
ɤɚɬɚɥɢɡɚɬɨɪɧɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ԕɢɥɢɲ ɜɚԕɬɢɞɚ ɮɚɨɥɥɢɝɢɧɢ ɣўԕɨɬɢɲɢɧɢ 
ɯɚɪɨɪɚɬɧɢ ɨɲɢɪɢɲ ɛɢɥɚɧ ԕɨɩɥɚɧɢɲɢɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɲ ɡɚɪɭɪ ɛўɥɚɞɢ.  

Ʉɢɫɥɨɬɚ ɤɨɧɰeɧɬɪɚɰɢɹɫɢ ɧɚɮɚԕɚɬ ɮɚɨɥɥɢɤɧɢ, ɛɚɥɤɢ ɤɚɬɚɥɢɡɚɬɨɪ 
ɢɲɥɚɲ ɞɚɜɨɦɢɣɥɢɝɢɧɢ ԟɚɦ ɛeɥɝɢɥɚɛ ɛeɪɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ɯɨɦ ɚɲё ɫɚɧɨɚɬ 
ɠɚɪɚёɧɥɚɪɢɞɚ ɲɭɧɞɚɣ ɦɢԕɞɨɪ ɫɭɜ ɫɚԕɥɚɲɢ ɤeɪɚɤɤɢ, ɛɭɧɞɚ ɤɢɫɥɨɬɚɧɢɧɝ 
ɤɨɧɰeɧɬɪɚɰɢɹɫɢ 103 – 110 % ɛўɥɢɲɢ ɬɚɦɢɧɥɚɧɢɲɢ ɡɚɪɭɪ. 
Ʉɨɧɰeɧɬɪɚɰɢɹɧɢɧɝ ɤɚɦɚɣɢɲɢ ɛɢɥɚɧ ɧɚɮɚԕɚɬ ɤɚɬɚɥɢɡɚɬɨɪ ɮɚɨɥɥɢɝɢ 
ɫɭɫɚɣɢɲɢɝɚ ɛɚɥɤɢ, ɭɧɢɧɝ ɝɚɡɥɚɪ ɨԕɢɦɢ ɛɢɥɚɧ ɨɥɢɛ ɱɢԕɢɥɢɛ ɤeɬɢɲɢɧɢɧɝ 
ɨɪɬɢɲɢɝɚ ԟɚɦ ɫɚɛɚɛ ɛўɥɚɞɢ. Ʉɨɧɰeɧɬɪɚɰɢɹɧɢɧɝ ɸԕɨɪɢ ɛўɥɢɲɢ ɛɢɥɚɧ 
ɬɭɬɚɲ ɩɨɥɢɦeɪɥɚɧɢɲ ɠɚɪɚёɧɥɚɪɢ ɤɭɱɚɣɢɛ, ԟɨɫɢɥ ɛўɥɭɜɱɢ ɫɦɨɥɚɥɢ 
ɩɨɥɢɨɥeɮɢɧɥɚɪɧɢɧɝ ɦɢԕɞɨɪɢ ɨɪɬɚɞɢ, ɭɥɚɪ ўɡ ɧɚɜɛɚɬɢɞɚ ɤɚɬɚɥɢɡɚɬɨɪ 
ɸɡɚɫɢɞɚ ԕɨɩɥɚɧɚɞɢ, ɭɧɢɧɝ ɸɡɚɫɢɧɢ ɬўɫɢɥɢɲɢɝɚ ɫɚɛɚɛ ɛўɥɚɞɢ, ɯɨɦ 
ɚɲёɧɢɧɝ ɤɚɬɚɥɢɡɚɬɨɪ ɛɢɥɚɧ ɬɚɴɫɢɪɢɧɢ ԕɢɣɢɧɥɚɲɬɢɪɚɞɢ ɜɚ ɛɭ ɛɢɥɚɧ 
ɤɚɬɚɥɢɡɚɬɨɪɧɢ ɞeɡɚɤɬɢɜɥɚɲɬɢɪɚɞɢ.  

Ʉɚɬɚɥɢɡɚɬɨɪ ɮɚɨɥɥɢɝɢɧɢ ɨɩɬɢɦɚɥ ɛўɥɢɲɢɧɢ ԕɭɜɜɚɬɥɚɲ ɭɱɭɧ ɯɨɦ 
ɚɲёɧɢɧɝ ɧɚɦɥɢɝɢɧɢ ɠɚɪɚёɧ ɯɚɪɨɪɚɬɢ ɛɢɥɚɧ ɛɨԑɥɢԕɥɢɝɢɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɛ 
ɡɚɪɭɪ. Ȼɭɧɞɚɣ ɧɚɡɨɪɚɬɧɢ ɨɥɢɛ ɛɨɪɢɲɞɚ, ɍɈɉ ɮɢɪɦɚɫɢ ɬɨɦɨɧɢɞɚɧ ɠɚɪɚёɧ 
ɭɱɭɧ ɬɚɤɥɢɮ ɷɬɢɥɝɚɧ “ɭɦɭɦɢɣ ɩɨɥɢɦeɪɥɚɧɢɲ” ɤўɪɫɚɬɝɢɱɢɧɢ ɛeɥɝɢɥɨɜɱɢ 

ɝɪɚɮɢɤɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɦɭԟɢɦɞɢɪ.    

Ɋeɚɤɰɢɹ ɤɢɧeɬɢɤɚɫɢɧɢ ўɪɝɚɧɢɲɥɚɪ ɨɥeɮɢɧɥɚɪɧɢ ўɡɝɚɪɢɲɢ 2.0 Ɇɉɚ 
ɞɚ ԕɨɧɢԕɚɪɥɢ ɧɚɬɢɠɚɥɚɪɧɢ ɛeɪɢɲɢɧɢ ɤўɪɫɚɰɚɞɚ, ɫɚɧɨɚɬ ԕɭɪɢɥɦɚɥɚɪɢ 8.0 
Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɢɲɥɚɲɢ ɬɚɦɢɧɥɚɧɚɞɢ ɜɚ ɛɭɧɞɚɣ ɸԕɨɪɢ ɛɨɫɢɦ ɛɢɥɚɧ 
ɤɚɬɚɥɢɡɚɬɨɪɧɢɧɝ ɢɲɥɚɲ ɦɭɞɞɚɬɥɚɪɢɧɢɧɝ ɞɚɜɨɦɢɣɥɢɝɢ ɬɚɴɦɢɧɥɚɧɚɞɢ. Ȼɭ 
ɸԕɨɪɢ ɛɨɫɢɦɥɚɪɞɚ ɩɨɥɢɦeɪɧɢɧɝ ɤɚɬɚɥɢɡɚɬɨɪ ɸɡɚɫɢɞɚɧ ɨɫɨɧ ɱɢԕɚɪɢɥɢɲɢ 
ɛɢɥɚɧ ɢɡɨԟɥɚɧɚɞɢ.  

Ɉɥɢɝɨɦeɪɥɚɧɢɲ ɠɚɪɚёɧɢɞɚɝɢ ԟɚɪɨɪɚɬ ɱeɝɚɪɚɥɚɪɢɧɢ ɬɚɧɥɚɧɢɲɢ ԟɚɦ 
ɤɚɬɚɥɢɡɚɬɨɪ ɢɲɥɚɲ ɦɭɞɞɚɬɥɚɪɢɧɢɧɝ ɞɚɜɨɦɢɣɥɢɝɢ, ɬɭɬɚɲ ɩɨɥɢɦeɪɥɚɧɢɲ 
ɪeɚɤɰɢɹɥɚɪɢɧɢ ɛɚɪɬɚɪɚɮ ɷɬɢɥɢɲɢ ɛɢɥɚɧ ɛɨԑɥɢԕ.  
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ɋɭɸɥɬɢɪɢɥɝɚɧ ԟɚɦɞɚ ɤɨɧɰeɧɬɪɥɚɧɝɚɧ ɩɪɨɩɢɥeɧɧɢɧɝ ɨɥɢɝɨɦeɪɥɚɧɢɲ 
ɠɚɪɚёɧɥɚɪɢ 180 – 230 ɋ ɞɚ 1.7-8 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ, 0.8 – 10 ɦ3/(ɦ3.ɫɨɚɬ) 
ɯɚɠɦɢɣ ɬeɡɥɢɤɥɚɪɞɚ ўɬɤɚɡɢɥɚɞɢ. Ȼɭɧɞɚɣ ɲɚɪɨɢɬɥɚɪɞɚ ɨɥeɮɢɧɥɚɪɧɢɧɝ 
ўɡɝɚɪɢɲ ɞɚɪɚɠɚɫɢ 80 - 92 %, ɨɥɢɝɨɦeɪɥɚɪɧɢɧɝ ԟɨɫɢɥ ɛўɥɢɲɢ 1500 – 2000 

ɤɝ/(ɦ3.ɫɨɚɬ) ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ɋeɚɤɰɢɹ ɢɫɫɢԕɥɢɤ ɚɠɚɪɚɥɢɲɢ ɛɢɥɚɧ ɚɦɚɥɝɚ 
ɨɲɝɚɧɢ ɭɱɭɧ (104-125 ɤȾɠ/ɦɨɥ ɨɥɢɝɨɦeɪ) ɪeɚɤɰɢɨɧ ԕɭɪɢɥɦɚɧɢɧɝ 
ɤɨɧɫɬɪɭɤɰɢɹɫɢ ɜɚ ɯɨɦ ɚɲёɧɢ ɭɡɚɬɢɲ ɬeɡɥɢɝɢ ɢɫɫɢɥɢԕɧɢ ɢɲɨɧɱɥɢ ԟɚɦɞɚ 
ɫɚɦɚɪɚɥɢ ɸɬɢɥɢɲɢ ɛɢɥɚɧ ɛeɥɝɢɥɚɧɚɞɢ. Ɉɥɢɝɨɦeɪɥɚɧɢɲ ɪeɚɤɰɢɹɫɢ 
ԕɨɠɭɯɬɪɭɛɚɥɢ ɠɢԟɨɡɥɚɪɞɚ, ɦɢɧɨɪɚ ɬɢɩɢɞɚɝɢ ɪeɚɤɬɨɪɥɚɪɞɚ ԕɚɬɬɢԕ 
ɤɚɬɚɥɢɡɚɬɨɪ ԕɚɬɥɚɦɥɚɪ ɨɪɚɫɢɝɚ ɠɨɣɥɚɲɬɢɪɢɲ ɭɱɭɧ ɩɨԑɚɧɚɥɢ ɬўɫɢԕɥɚɪɞɚ 
ёɤɢ “ɬɪɭɛɚ ɢɱɢɞɚ ɬɪɭɛɚ” ɲɚɤɥɢɞɚɝɢ ɪeɚɤɬɨɪɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ.  

Ʉɨɠɭɯ ɬɪɭɛɚɥɢ ɪeɚɤɬɨɪɥɚɪɞɚ ɤɚɬɚɥɢɡɚɬɨɪ ɞɢɚɦeɬɪɢ 50 – 100 ɦɦ 
ɛўɥɝɚɧ ԕɭɜɢɪɥɚɪɝɚ ɠɨɣɥɚɧɚɞɢ. Ɋeɚɤɰɢɹ ɢɫɫɢԕɥɢɝɢɧɢ ɱɢԕɚɪɢɲ ԕɭɜɢɪɥɚɪɚɪɨ 
ɢɫɫɢԕɥɢ ɬɚɲɭɜɱɢ ɚɝeɧɬ (ɨɞɚɬɞɚ ɬɭɡɥɢ ɫɭɜ) ёɪɞɚɦɢɞɚ 0.3-0.5 Ɇɉɚ ɛɨɫɢɦɞɚ 
ɨɥɢɛ ɛɨɪɢɥɚɞɢ. 

Ɇɢɧɨɪɚ ɬɭɪɢɞɚɝɢ ɪeɚɤɬɨɪɥɚɪ ɰɢɥɢɧɞɪɢɤ ɤɨɥɨɧɧɚɥɚɪ ɛўɥɢɛ, 

ɤɚɬɚɥɢɡɚɬɨɪ ўɡɚɪɨ ɭɫɬɦɚ-ɭɫɬ ɬeɪɢɥɝɚɧ ɦɚɯɫɭɫ “ɫɚɜɚɬɥɚɪ”ɝɚ ɠɨɣɥɚɧɚɞɢ. 
Ʉɚɬɚɥɢɡɚɬɨɪ ԕɚɬɥɚɦɥɚɪɢɞɚɧ ɱɢԕɭɜɱɢ ɪeɚɤɰɢɨɧ ɝɚɡɥɚɪɧɢɧɝ ɯɚɪɨɪɚɬɢ ɛɢɪ 
ɯɢɥ ɛўɥɢɲɢɧɢ (ɨɞɚɬɞɚ 180 ɋ) ɯɨɦ ɚɲёɧɢɧɝ ɛɢɪ ԕɢɫɦɢɧɢ ёɤɢ 
ɪeɰɢɪɤɭɥɹɰɢɹɞɚɝɢ ɩɚɪɚɮɢɧɥɚɪ ɤɨɦɩɨɧeɧɬɢɧɢ ɤɚɬɚɥɢɡɚɬɨɪ ԕɚɬɥɚɦɥɚɪɢ 
ɨɪɚɫɢɝɚ ɩɭɪɤɚɲ ɛɢɥɚɧ ɫɚԕɥɚɧɚɞɢ.  

Ɍɪɭɛɚ ɢɱɢɞɚ ɬɭɪɛɚ ɬɭɪɢɞɚɝɢ ԕɭɪɢɥɦɚɥɚɪ 150 ɦɦ ɞɢɚɦɟɬɪɝɚ ɷɝɚ ɛўɥɢɛ, 
ԟɚɪ ɛɢɪɢ ɪeɚɤɬɨɪ (ɲɚԑɚɦ) ɚɥɨԟɢɞɚ ԕɚɣɧɨɜɱɢ ɫɭɜɥɢ ɪɭɛɚɲɤɚɥɚɪɝɚ 
ɠɨɣɥɚɧɚɞɢ. Ўɧ-ўɧ ɢɤɤɢ ɲɭɧɞɚɣ ɲɚԑɚɦɥɚɪ ɩɚɪɚɥɥeɥ ɠɨɣɥɚɲɬɢɪɢɥɢɛ, 
ɭɦɭɦɢɣ ɯɨɦ ɚɲё ɨԕɢɦɢ ɛeɪɢɥɭɜɱɢ ԟɚɦɞɚ ɭɦɭɦɢɣ ɢɫɫɢԕɥɢɤ ɱɢԕɚɪɢɥɭɜɱɢ 
ɛɢɬɬɚ ɪeɚɤɰɢɨɧ ɫɢɫɬeɦɚɧɢ ɬɚɲɤɢɥ ԕɢɥɚɞɢ.  

 

3.4. Ɉɥeɮɢɧɥɚɪɧɢ ɨɥɢɝɨɦeɪɥɚɲɞɚɝɢ ԕўɲɢɦɱɚ ɠɚɪɚёɧɥɚɪ 

Ʉɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚ ɩɪɨɩɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲɢɞɚɧ, 
ɬɪɦeɪɥɚɪ, ɬeɬɪɚɦeɪɥɚɪ ɜɚ ɨɡ ɦɢԕɞɨɪɥɚɪɞɚ ɞɢɦeɪɥɚɪ, ɩɪɨɩɢɥeɧ 
ɩeɧɬɚɦeɪɥɚɪɢ ԟɨɫɢɥ ɛўɥɢɲɢ ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɭɜɱɢ ɚɫɨɫɢɣ ɪeɚɤɰɢɹ 
ɨɥɢɝɨɦeɪɥɚɧɢɲ ɛɢɥɚɧ ɛɢɪ ԕɚɬɨɪɞɚ, ɨɥɢɝɨɦeɪɧɢɧɝ ɫɢɮɚɬ ɤўɪɫɚɬɝɢɱɥɚɪɢɧɢ 
ɤɚɦɚɣɬɢɪɭɜɱɢ ɜɚ ɬɚɪɤɢɛɢɧɢ ɦɭɪɚɤɤɚɛɥɚɲɬɢɪɭɜɱɢ ɢɤɤɢɬɚ ԕўɲɢɦɱɚ 
ɠɚɪɚёɧɥɚɪ ɝeɬeɪɨ- ɜɚ ɝɢɞɪɨɩɨɥɢɦeɪɥɚɧɢɲ ԟɚɦ ɤɭɡɚɬɢɥɚɞɢ. 
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Ɉɥeɮɢɧɥɚɪɧɢ ɝeɬeɪɨɩɨɥɢɦeɪɥɚɧɢɲ ɪeɚɤɰɢɹ ɦɚԟɫɭɥɨɬɥɚɪɢ ɧɚɮɚԕɚɬ 
ɠɭɮɬ ɭɝɥeɪɨɞ ɚɬɨɦɥɚɪɢ ɫɚɥɨɜɱɢ ɬɚɪɤɢɛɝɚ, ɛɚɥɤɢ ɞɚɫɬɨɚɥɤɢ ɦɨɧɨɦeɪɝɚ 
ɧɫɢɛɚɬɚɧ ɬɨԕ ɭɝɥeɪɨɞ ɚɬɨɦɥɚɪ ɫɚԕɥɨɜɱɢ ɬɭɡɢɥɢɲɝɚ ԟɚɦ ɷɝɚ ɛўɥɚɞɢ. 
ɂɡɨɧɨɧɢɥɥɚɪ, ɦɚɫɚɥɚɧ, ɛɭɬɢɥeɧɥɚɪ ɜɚ ɚɦɢɥeɧɥɚɪ ԟɨɫɢɥ ԕɢɥɢɛ ɩɚɪɱɚɥɚɧɚɞɢ, 
ɛɭ “ɩɚɪɱɚɥɚɪ” ɦўɥ ɦɢԕɞɨɪɥɚɪɞɚ ɦɚɜɠɭɞ ɛўɥɝɚɧ ɦɨɧɨɦeɪɥɚɪ ɛɢɥɚɧ ɪeɚɤɰɢɹ 
ɤɢɪɢɲɚɞɢ. Ƚeɬeɪɨɩɨɢɥɦeɪɥɚɧɢɲ 150 ɋ ɞɚɧ ɸԕɨɪɢ ԟɚɪɨɪɚɬɥɚɪɞɚ ɚɦɚɥɝɚ 
ɨɲɚɞɢ300 ɋ ɞɚɧ ɸԕɨɪɢ ԟɚɪɨɪɚɬɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɭɜɱɢ 
ɝɢɞɪɨɩɨɥɢɦeɪɥɚɧɢɲɞɚ, ɨɥeɮɢɧ ɨɥɢɝɨɦeɪɥɚɪɢɞɚɧ ɬɚɲԕɚɪɢ ɤўɩ ɦɢɞԕɨɪɞɚ 
ɬўɣɢɧɝɚɧ ɭɝɥeɜɨɞɨɪɨɞɥɚɪ – ɩɚɪɚɮɢɧɥɚɪ, ɫɢɤɥɨɩɚɪɚɮɢɧɥɚɪ, ɚɪɨɦɚɬɢɤ 
ɭɝɥeɜɨɞɨɪɨɞɥɚɪ ɜɚ ɤɚɦ ɦɢԕɞɨɪɞɚ ɞɢ- ɜɚ ɩɨɥɢɨɥeɮɢɧɥɚɪ ԟɨɫɢɥ ɛўɥɚɞɢ.  

Ƚɢɞɪɨɩɨɥɢɦeɪɥɚɧɢɲɧɢɧɝ ёɤɢ “ɬɭɬɚɲ” ɩɨɥɢɦeɪɥɚɧɢɲ, ɜɨɞɨɪɨɞ 
ɢɨɧɥɚɪɢɧɢɧɝ ɭɡɬɚɥɢɲɢ ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɚɞɢ. Ʉɚɪɛɨɤɚɬɢɨɧ ɨɥeɮɢɧɞɚɧ 
ɜɨɞɨɪɨɞ ɢɨɝɧɢɧɢ ɬɨɪɬɢɛ ɨɥɚɞɢ, ɨɥeɮɢɧ ɤɚɪɛɤɚɬɢɨɧɢ ɜɚ ɩɚɪɚɮɢɧ ԟɨɫɢɥ 
ɛўɥɚɞɢ. Ɉɥeɮɢɧ ɤɚɪɛɤɚɬɢɨɧɥɚɪɢ ɞɢ- ɜɚ ɩɨɥɢɨɥeɮɢɧ ԕɨɬɢɲɦɚɥɚɪ ɦɚɧɛɚɢ 
ɛўɥɢɛ, ɨɥɢɝɨɦeɪɥɚɧɢɲ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢɧɢ ɡɚԟɚɪɥɚɣɞɢ  
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Ɏɨɫɮɚɬ ɤɢɫɥɨɬɚɫɢ ɢɲɬɢɪɨɤɢɞɚ ɚɫɬɚɥɢɤ ɛɢɥɚɧ 100 ɋɞɚ ɚɦɚɥɝɚ 
ɨɲɭɜɱɢ “ԟɚԕɢԕɢɣ” ɨɥɢɝɨɦeɪɥɚɧɢɲɞɚɧ 290-300 ɋɞɚ ɛɨɪɚɞɢɝɚɧ ɬɭɬɚɲ 
ɪeɚɤɰɢɹɥɚɪɝɚ ўɬɚɞɢ. Ʉɢɫɥɨɬɚ ɤɨɧɰeɧɬɪɚɰɢɹɫɢɧɢɧɝ ɸԕɨɪɢ ɛўɥɢɲɢ ɬɭɬɚɲ 
ɩɨɥɢɦeɪɥɚɧɢɲɧɢɧɝ ɚɦɚɥɝɚ ɨɲɢɲɢ ɭɱɭɧ ɨɩɬɢɦɚɥ ɲɚɪɨɢɬɥɚɪ ɹɪɚɬɚɞɢ. ɋɭɥ-

ɮɚɬ ɤɢɫɥɨɬɚ ɢɲɬɢɪɨɤɢɞɚ ɯɚɪɨɪɚɬɥɚɪ ɱeɝɚɪɚɫɢ ɫeɡɢɥɚɪɥɢ ɩɚɫɬ ɛўɥɢɛ, 
ɪeɚɤɰɢɹ ɬɭɪɥɚɪɢ ɤўɩɢɧɱɚ ɤɢɫɥɨɬɚ ɤɨɧɰeɧɬɪɚɰɢɹɫɢɝɚ ɛɨԑɥɢԕ; ɫɭɥɮɚɬ 
ɤɢɫɥɨɬɚ ɤɨɧɰeɧɪɬɚɰɢɹɫɢ 90 % ɞɚɧ ɸԕɨɪɢ ɛўɥɝɚɧɞɚ ɚɫɨɫɢɣ ɪeɚɤɰɢɹ ɬɭɬɚɲ 
ɩɨɥɢɦeɪɥɚɧɢɲ ɛўɥɢɛ ԕɨɥɚɞɢ. 

ɗɫɫɨ ɮɢɪɦɚɫɢ ɠɚɪɚёɧɢ ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ (1-ɪɚɫɦ) ɤɚɬɚɥɢɡɚɬɨɪ 
ɤɨɦɩɨɧeɧɬɥɚɪɢ ɷɪɢɬɭɜɱɢ ɛɢɥɚɧ ɞɚɫɬɥɚɛɤɢ ɬɚɣёɪɥɚɲ 1-ԕɭɪɢɥɦɚɫɢɞɚ 
ɚɪɚɥɚɲɬɢɪɢɥɚɞɢ ɜɚ ɛɭɧɞɚ ɤɚɬɚɥɢɬɢɤ ɤɨɦɩɨɥeɤɫ ԟɨɫɢɥ ԕɢɥɚɧɚɞɢ. 
Ʉɚɬɚɥɢɡɚɬɨɪ ɫɚԕɥɨɜɱɢ ɷɪɢɬɦɚ 2-ɨɥɢɝɨɦeɪɥɚɲ ɪeɚɤɬɨɪɢɝɚ ɛeɪɢɥɚɞɢ, ɲɭ 
ɟɪɧɢɧɝ ўɡɢɝɚ ɷɬɢɥeɧ ԟɚɦ ɭɡɚɬɢɥɚɞɢ. Ɋeɚɤɬɨɪɥɚɪ ɫɨɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ԕɭɜɜɚɬɚɥɚɪɢ ɛɢɥɚɧ ɛeɥɝɢɥɚɧɚɞɢ. Ɉɥɢɝɨɦeɪɥɚɧɢɲ ɦɚԟɫɭɥɨɬɢ 3-ɤɨɥɨɧɧɚɝɚ 
ɛeɪɢɥɢɛ, ɲɭ ɟɪɧɢɧɝ ўɡɢɝɚ ɪeɚɤɰɢɹɧɢ ɬўɯɬɚɬɢɲ ɭɱɭɧ ɫɬɨɩeɪ ɛeɪɢɥɚɞɢ. 
ɋɬɨɩeɪ ɫɢɮɚɬɢɞɚ ɫɭɜ, ɫɩɢɪɬɥɚɪ, ɨɪɝɚɧɢɤ ɤɢɫɥɨɬɚɥɚɪ, ɝɢɞɪɨɤɫɢɞɥɚɪ, ɢɲԕɨɪ 
ёɤɢ ɢɲԕɨɪɢ ɟɪ ɦeɬɚɥɥɚɪɢ ɤɚɪɛɨɧɚɬɥɚɪɢ, ɚɥɸɦɢɧɢɣ ɝɢɞɪɨɤɫɢɞɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. Ʉɚɬɚɥɢɡɚɬɨɪ ɚɠɪɚɬɢɥɢɛ, ɪeɰɢɪɤɭɥɹɰɢɹɞɚɝɢ ɷɬɢɥeɧ 4-

ɫeɩɚɪɚɬɨɪɞɚ ɫeɩɚɪɚɰɢɹɥɚɧɝɚɧɞɚɧ ɫўɧɝ, ɨɥɢɝɨɦeɪɥɚɪ 5-ɮɢɥɬɪɞɚɧ 
ўɬɤɚɡɢɥɚɞɢ ɜɚ ԕɚɬɬɢԕ ɱɢԕɢɧɞɢɥɚɪɞɚɧ ɚɠɪɚɬɢɥɚɞɢ. 
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ɗɬɢɥeɧɧɢ ɗɫɫɨ ɭɫɭɥɢɞɚ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ ɬɟɯɧɨɥɨɝɢɹɫɢ 

II

I

III V

IV

VII

VI

1

2

1
3

4 5

II

I

III V

IV

VII

VI

1

2

1
3

4 5

II

I

IV

V

VI

VIII

VII

I

1

2

3 4

5

6

C4

C6

 

 

1-ɪɚɫɦ. ɗɫɫɨ ɮɢɪɦɚɫɢ ɭɫɭɥɢ ɛўɣɢɱɚ ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲ ɩɪɢɧɰɢɩɢɚɥ ɫɯeɦɚɫɢ 

I-ɷɪɢɬɭɜɱɢ; II-ɤɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɨɧeɧɬɥɚɪɢ; III-ɷɬɢɥeɧ; IV-ɢɲԕɨɪ ɷɪɢɬɦɚɫɢ; V-ɨԕɨɜɚ ɫɭɜɥɚɪ;  VI-ԕɚɬɬɢԕ ɩɨɥɢɦeɪɥɚɪ; 
VII-ɸԕɨɪɢ ɚɥɮɚ-ɨɥeɮɢɧɥɚɪ; VIII-ɜɨɫɤ; 1-ɞɚɫɬɥɚɛɤɢ ɬɚɣёɪɥɚɲ ԕɭɪɢɥɦɚɫɢ; 2-ɪeɚɤɬɨɪ; 3-ɤɚɬɚɥɢɡɚɬɨɪɧɢ ɸɜɢɲ ɤɨɥɨɧɧɚɫɢ; 
4-ɫeɩɚɪɚɬɨɪ (ɛɭԑɥɚɬɝɢɱ); 5-ɮɢɥɬɪ; 6-ɪeɤɬɢɮɢɤɚɰɢɹ ɫɢɫɬeɦɚɫɢ 
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ɋўɧɝɪɚ ɦɚԟɫɭɥɨɬɥɚɪ ɪeɤɬɢɮɢɤɚɰɢɹ ɛўɥɢɦɢɝɚ ɛeɪɢɥɚɞɢ, α-ɛɭɬɢɥeɧ, -
1-ɝeɤɫeɧ, ɪeɰɢɪɤɭɥɹɰɢɹɥɚɧɝɚɧ ɷɪɢɬɭɜɱɢ, ɸԕɨɪɢ ɨɥeɮɢɧɥɚɪ ɮɪɚɤɰɢɹɫɢ ɜɚ 
ɜɨɫɤ ɚɠɪɚɬɢɥɚɞɢ. Ɋeɰɢɤɥɝɚ ɤɢɪɢɬɢɥɭɜɱɢ ɦɚԟɫɭɥɨɬɥɚɪ (ɷɬɢɥeɧ ɜɚ ɷɪɢɬɭɜɱɢ) 
ɦɚԟɫɭɫ ԕɭɪɢɬɢɲɞɚɧ ўɬɤɚɡɢɥɚɞɢ. ɗɫɫɨ ɮɢɪɦɚɫɢ ɠɚɪɚёɧɢ ўɪɬɚɱɚ ɦɨɥeɤɭɥɹɪ 
ɦɚɫɫɚɫɢ 70 ɞɚɧ 300 ɝɚɱɚ ɛўɥɝɚɧ ɱɢɡɢԕɥɢ α-ɨɥeɮɢɧɥɚɪ ɨɥɢɲ 
ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ ɛeɪɚɞɢ. Ɉɥeɮɢɧɥɚɪ ўɡ ɧɚɜɛɚɬɢɞɚ 4 ɬɚɞɚɧ 1000 ɝɚɱɚ 
ɱeɝɚɪɚɥɚɪɞɚɝɢ ɠɭɮɬ ɫɨɧɥɢ ɭɝɥeɪɨɞ ɚɬɨɦɥɚɪɢ ɫɚԕɥɚɣɞɢ. ɏɭɞɞɢ ɲɭɧɢɧɝɞeɤ 
ɫɯeɦɚ ɜɚ ɲɭɧɝɚ ɹԕɢɧ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ Ɇɢɰɭɢ ɮɢɪɦɚɫɢ ɬɨɦɨɧɢɞɚɧ ԟɚɦ 
ɮɨɣɞɚɥɚɧɢɥɝɚɧ. Ȼɭ ɮɢɪɦɚ ɬɨɦɨɧɢɞɚɧ ɬɢɬɚɧ ɬўɪɬ ɯɥɨɪɢɞ ɭɱɥɚɦɱɢ 
ɮɨɫɮɢɧɥɚɪ, ɤeɬɨɧɥɚɪ, ɦɭɪɚɤɤɚɛ ёɤɢ ɨɞɞɢɣ ɷɮɢɪɥɚɪ, ɧɢɬɪɢɥɥɚɪ, ɚɦɢɧɥɚɪ, 
ɨɥɬɢɝɭɝɭɪɬɥɢ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɜɚ ɚɥɸɦɢɧɢɹɥɤɢɥɝɚɥɨɝeɧɢɞɥɢ ɤɨɦɩɥeɤɫ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɥɦɨԕɞɚ.  

ɗɬɢɥeɧɧɢ ɬɢɬɚɧ ɬўɪɬɯɥɨɪɢɞɢ ɜɚ ɚɥɸɦɢɧɢɣ ɫeɫɤɜɢɯɥɨɪɢɞ ɛɢɥɚɧ 
ўɡɚɪɨ ɬɚɴɫɢɪɢɞɚɧ ɨɥɢɧɝɚɧ ɤɨɦɩɥeɤɫ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɸԕɨɪɢ α-

ɨɥeɮɢɧɥɚɪ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ ɤўɪɫɚɬɝɢɱɥɚɪɢ 1-ɠɚɞɜɚɥɞɚ ɛeɪɢɥɝɚɧ. ɀɚɪɚёɧ 
ɦɚɜɠɭɞ ɭɡɥɭɤɫɢɡ ɢɲɥɨɜɱɢ ɦɨɞeɥ ԕɭɪɢɥɦɚɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɝɚɧ.  

1-ɠɚɞɜɚɥ 

ɗɬɢɥeɧɧɢ ɬɢɬɚɧɚɥɸɦɢɧɢɣɥɢ ɤɚɬɚɥɢɡɚɬɨɪ ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ. 
Ʉɨɧɰeɧɬɪɚɰɢɹ (ɦɨɥ/ɥ): ɌiCl4 – Ⱥl(C2H5)1,5Cl1,5-0.01 

Ⱦɚɫɬɥɚɛɤɢ 
ɷɪɢɬɦɚɥɚɪ 

ɤɨɧɰeɧɬɪɚɰɢɹɫɢ, % 

Ɉɥɢɝɨɦeɪɥɚɧɢɲ 
ɲɚɪɨɢɬɥɚɪɢ 

Ɍeɡɥɢɝɢ, 
ɝ/(ɥ.ɫɨɚɬ) ɑɢɡɢԕɥɢ α-

ɨɥeɮɢɧɥɚɪɧ
ɢɧɝ ɦɚɫɫɚ 

ɭɥɭɲɢ Ⱥɥ(C2Ԟ5)1,5C

ɥ1,5 

ɌɢC
ɥ4 

ɏɚɪɨɪɚ
ɬ, ɋ 

Ȼɨɫɢ
ɦ, 

ɆɉȺ 

ȼɚԕ
ɬ, 

ɦɢɧ 

Ɋeɚɤɰ
ɢɹ 

ɘɆȻ 
ԟɨɫɢɥ 
ɛўɥɢɲ

ɢ 

ɗɪɢɬɭɜɱɢ – ɛeɧɡɨɥ 

0.2 3.5 10 2.0 60. 230 13.0 91.1 

0.25 3.2 10 2.0 75 242 13.7 90.5 

0.49 0.62 6 2.2 30 160 17.6 70.0 

ɗɪɢɬɭɜɱɢ – ɬɨɥɭɨɥ 

0.21 4.7 10 2.2 60 250 9.0 98.0 
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0.22 5.0 10 2.4 90 252 5.0 98.8 

0.22 5.1 10 2.5 90 254 5.1 98.0 

0.42 0.6 -5 2.5 60 102 16.0 50.0 

ɏɚɪɨɪɚɬɧɢɧɝ -5 ɞɚɧ 10 ɋ ɝɚ ɨɲɢɪɢɥɢɲɢ ɛɢɥɚɧ ɪeɚɤɰɢɹ ɬeɡɥɢɝɢɧɢ 
100 ɞɚɧ 250 (ɝ/ɥ.ɫɨɚɬ) ɨɪɬɢɲɢɧɢ ɤўɪɫɚɬɚɞɢ. Ⱥɫɨɫɢɣ ԕɢɣɧɢɱɢɥɢɤɥɚɪ ԕɚɬɬɢԕ 
ɩɨɥɢɦeɪɥɚɪɧɢɧɝ ԟɨɫɢɥ ɛўɥɢɲɢ ɛɢɥɚɧ ɛɨԑɥɢԕ. Ԕɚɬɬɢԕ ɩɨɥɢɦeɪɥɚɪɧɢɧɝ 
ԟɨɫɢɥ ɛўɥɢɲɢ ɞɚɫɬɥɚɛɤɢ ɬɢɬɚɧ ɬўɪɬɯɥɨɪɢɞɢ ɤɨɧɰeɧɬɪɚɰɢɹɫɢ ɛɢɥɚɧ ɛɨԑɥɢԕ 
ɛўɥɢɛ, ɬɢɬɚɧ ɬўɪɬɯɥɨɪɢɞɧɢɧɝ ɤɨɧɰeɧɬɪɚɰɢɹɫɢ 1 ɞɚɧ 3-5 % ɝɚɱɚ 
ɨɲɢɪɢɥɢɲɢ ɛɢɥɚɧ 16-18 ɞɚɧ 5 ɝ/ɥ.ɫɨɚɬ ɝɚɱɚ ўɡɝɚɪɚɞɢ. Ԕɚɬɬɢԕ 
ɩɨɥɢɦeɪɥɚɪɧɢɧɝ ԟɨɫɢɥ ɛўɢɥɢɲɢɝɚ ɷɪɢɬɭɜɱɢɧɢɧɝ (ɛeɧɡɨɥ, ɬɨɥɭɨɥ) ɧɚɦɥɢɝɢ 
ԟɚɦ ɤɚɬɬɚ ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ. Ʉўɩɥɚɛ ɩɚɬeɧɬɥɚɪɧɢɧɝ ɦɚɜɠɭɞɥɢɝɢɝɚ ɜɚ 
ɷɤɫɩeɪeɦeɧɬɚɥ ɢɲɥɚɪ ԕɢɥɢɧɝɚɥɢɝɢɝɚ  ԕɚɪɚɦɚɫɞɚɧ ɷɬɢɥeɧɧɢ ɬɢɬɚɧ 
ɬўɪɬɯɥɨɪɢɞɥɢ ɤɨɦɩɥeɤɫ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚ   ɨɥɢɝɨɦeɪɥɚɲɧɢɧɝ ɫɚɧɨɚɬ ɭɫɭɥɢ 
ԟɨɡɢɪɝɚɱɚ ɬɚɞɛɢԕ ԕɢɥɢɧɦɚɝɚɧ. 

Ȼɭɧɢɧɝ ɚɫɨɫɢɣ ɫɚɛɚɛɢ, ɭɡɥɭɤɫɢɡ ɠɚɪɚёɧɧɢ ɬɚɞɛɢԕ ԕɢɥɢɲɝɚ ɫeɡɢɥɚɪɥɢ 
ɬɚɴɫɢɪ ɤўɪɫɚɬɭɜɱɢ ɩɨɥɢɦeɪɥɚɪ ԟɨɫɢɥ ɛўɥɢɲɢɧɢ ɬўɥɢԕ ɛɚɪɬɚɪɚɮ ɷɬɢɲɧɢɧɝ 
ɦɭɤɚɦɦɚɥ ɬɚɞԕɢԕɨɬɥɚɪɢɧɢɧɝ ɣўԕɥɢɝɢ ɛɢɥɚɧ ɛɨԑɥɚɧɚɞɢ. Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ 
ɚɪɨɦɚɬɢɤ ɷɪɢɬɭɜɱɢɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɝɚɧɞɚ, ɚɥɤɢɥɚɪɨɦɚɬɢɤ ɛɢɪɢɤɦɚɥɚɪ 
ԟɚɦ ԟɨɫɢɥ ɛўɥɢɛ, ɬɨɜɚɪ α-ɨɥeɮɢɧɥɚɪɧɢɧɝ ɫɢɮɚɬ ɤўɪɫɚɬɝɢɱɥɚɪɢɝɚ ɫɚɥɛɢɣ 
ɬɚɴɫɢɪ ɷɬɚɞɢ. Ⱥɞɚɛɢёɬɥɚɪɞɚ, ɲɭɧɢɧɝɞeɤ, ɰɢɪɤɨɧɢɣ ɫɚԕɥɨɜɱɢ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɛ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɫɚɧɨɚɬ 
ɦɢԕёɫɥɚɪɢɞɚ ɠɨɪɢɣ ԕɢɥɢɧɝɚɧɢ ԟɚԕɢɞɚɝɢ ɦɚɴɥɭɦɨɬɥɚɪ ɣўԕ.  

 

3.5. ɒeɥɥ ɮɢɪɦɚɫɢ ɭɫɭɥɢ ɛўɣɢɱɚ ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ 

ɗɬɢɥeɧɧɢ ўɡɝɚɪɭɜɱɚɧ ɜɚɥeɧɬɢɥɢ ɦeɬɚɥɥɚɪ ɚɫɨɫɢɞɚɝɢ ɤɨɦɩɥeɤɫ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɫɚɧɨɚɬ ɦɢԕёɫɥɚɪɢɞɚ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ ɠɨɪɢɣ 
ԕɢɥɢɧɝɚɧ ɛɢɪɝɢɧɚ ɚɦɚɥɢɣ ɠɚɪɚёɧ ɒeɥɥ ɮɢɪɦɚɫɢ ɠɚɪɚёɧɢɞɢɪ. ɒeɥɥ 
ɮɢɪɦɚɫɢ ɭɫɭɥɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ α-ɨɥeɮɢɧɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɢɥɤ ԕɭɪɢɦɚɫɢ 
ɣɢɥɢɝɚ 200 ɦɢɧɝ ɬɨɧɧɚ ԕɭɜɜɚɬɥɚɪɢ ɛɢɥɚɧ ȺԔɒ (Ƚeɣɫɦɚɧ, Ʌɭɢɡɢɚɧɚ) ɞɚ 
ԕɭɪɢɥɝɚɧ. 

ɒeɥɥ ɮɢɪɦɚɫɢ ɠɚɪɚёɧɢɞɚ ԕўɥɥɚɧɢɥɭɜɱɢ ɤɚɬɚɥɢɡɚɬɨɪ ɨɥɢɝɨɦeɪɥɚɪɞɚ 
ɷɪɢɦɚɣɞɢɝɚɧ ԕɭɬɛɥɚɧɝɚɧ ɷɪɢɬɭɜɱɢɥɚɪɞɚɝɢ ɷɪɢɬɦɚɥɚɪ ԟɨɥɚɬɢɞɚ 
ԕўɥɥɚɧɢɥɚɞɢ. Ɋeɚɤɰɢɹ ɷɬɢɥeɧ ɜɚ ɤɚɬɚɥɢɡɚɬɨɪ ɷɪɢɬɦɚɥɚɪɢ ɛeɪɢɥɭɜɱɢ 
ɪeɚɤɬɨɪɥɚɪ ɤɚɫɤɚɞɢɞɚ (“ɜɚԕɬɥɚɪ ɬɚɧɤɥɚɪɢɞɚ”) ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ (2-ɪɚɫɦ). 
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2-ɠɚɞɜɚɥ 

α-Ɉɥeɮɢɧɥɚɪɧɢɧɝ Ʉ-ɨɦɢɥɧɢɧɝ ўɫɢɲɢɝɚ ɛɨԑɥɢԕ ɬɚԕɫɢɦɥɚɧɢɲɢɧɢɧɝ 
ɦɨɥeɤɭɥɹɪ-ɦɚɫɫɝɚ ɛɨԑɥɢԕɥɢɝɢ 

Ʉ-ɨɦɢɥ 
ўɫɢɲɢ 

Ɍɚԕɫɢɦɥɚɧɢɲ, % 

C4 C6 - C10 C12 - C18 C20+ 

0.45 39 51 9 1 

0.60 22 50 22 6 

0.70 13 40 30 17 

0.80 6 26 28 40 

 

 

 

 

 

 

 

 

2-ɪɚɫɦ. ɗɬɢɥeɧɧɢ ɒeɥɥ ɮɢɪɦɚɫɢ ɭɫɭɥɢɞɚ ɨɥɢɝɨɦeɪɥɚɧɢɲ 
ɩɪɢɧɰɢɩɢɚɥ ɫɯeɦɚɫɢ: 

I-ɹɧɝɢ ɤɚɬɚɥɢɡɚɬɨɪ; II-ɷɬɢɥeɧ; III-ɪeɰɢɤɥɞɚɝɢ ɷɬɢɥeɧ; IV-ɪeɰɢɤɥɚɞɠɚɝɢ 
ɤɚɬɚɥɢɡɚɬɨɪ; V-ɨɥɥɢɝɨɦeɪɥɚɧɢɲ ɦɚԟɫɭɥɨɬɥɚɪɢ;  VI-ɱɢԕɚɪɢɥɭɜɱɢ 

ɤɚɬɚɥɢɡɚɬɨɪ; VII-ɷɪɢɬɭɜɱɢ;  

1-ɪeɚɤɬɨɪ; 2-ɢɫɫɢԕɥɢɤɚɥɦɚɲɬɢɪɝɢɱ; 3-ɮɚɡɚɥɢ ɫeɩɚɪɚɬɨɪ; 4-ɸɜɢɲ 
ɤɨɥɨɧɧɚɫɢ; 5-ɷɪɢɬɭɜɱɢɧɢ ɯɚɣɞɚɲ ɤɨɥɨɧɧɚɫɢ 

Ɋeɚɤɰɢɹ ɤɚɬɚɥɢɡɚɬɨɪ ɫɚԕɥɨɜɱɢ ɷɪɢɬɭɜɱɢ ɮɚɡɚɫɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ, 
ɥeɤɢɧ ɨɥɢɝɨɦeɪ ԟɨɫɢɥ ɛўɢɥɢɲ ɡɚɯɨɬɢёԕ ɭ ɭɝɥeɜɨɞɨɪɨɞɥɚɪ ɮɚɡɚɫɢɝɚ ўɬɚɞɢ. 
ɒɭɧɞɚɣ ԕɢɥɢɛ, ɠɚɪɚёɧ ɝɚɡɫɢɦɨɧ ɜɚ ɢɤɤɢ ўɚɡɪɨ ɷɪɢɦɚɣɞɢɝɚɧ ɫɭɸԕ ɭɱ 
ɮɚɡɚɥɢ ɫɢɫɬeɦɚɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ɋeɚɤɰɢɹ ɢɫɫɢԕɥɢɝɢ ɪeɚɤɰɢɨɧ ɨԕɢɦɧɢ 
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ɬɚɴɫɢɪ ɛɨɫԕɢɱɥɚɪɢ ɨɪɚɫɥɚɪɢɝɚ ɠɨɣɥɚɲɬɢɪɢɥɝɚɧ 2-ɢɫɫɢԕɥɢɤ 
ɚɦɚɲɬɢɪɝɢɱɥɚɪ ёɪɞɚɦɢɞɚ ɱɢԕɚɪɢɥɚɞɢ. Ɋeɚɤɬɨɪɞɚɧ ɱɢԕɢɲɞɚ, ɨԕɢɦ 3-

ɫeɩɚɪɚɬɨɪɝɚ ɛeɪɢɥɚɞɢ, ɛɭɧɞɚɧ ɝɚɡ ɯɨɥɚɬɢɞɚɝɢ ɷɬɢɥeɧ ɪeɰɢɤɥɝɚ 
ԕɚɣɬɚɪɢɥɚɞɢ. ɋeɩɚɪɚɬɨɪɞɚ ɢɤɤɢ ɫɭɸԕ ɮɚɡɚɥɚɪ – ɪeɰɢɤɥɝɚ ԕɚɬɚɪɢɥɭɜɱɢ 
ɤɚɬɚɥɢɡɚɬɨɪ ɷɪɢɬɦɚɫɢ ɜɚ ɨɡ ɦɢԕɞɨɪ ɤɚɬɚɥɢɡɚɬɨɪ ɫɚԕɥɨɜɱɢ ɨɥɢɝɨɦeɪɥɚɪ 
ɚɠɪɚɬɢɥɚɞɢ.  

Ȼɭ ɨԕɢɦ 4-ɤɨɥɨɧɧɚɞɚ ɷɪɢɬɭɜɱɢ ɛɢɥɚɧ ɸɛɜɢɥɚɞɢ ɜɚ ɨɥɢɧɝɚɧ ɪɚɮɢɧɚɬ 
ɚɠɪɚɬɢɲɝɚ ўɬɤɚɡɢɥɚɞɢ. ɗɤɫɬɪɚɤɬ ɢɤɤɢ ԕɢɫɦɝɚ ɛўɥɢɧɚɞɢ. Ȼɢɪ ԕɢɫɦɢ 
ɪeɚɤɬɨɪɝɚ ɫўɧɚɥɬɢɪɢɥɭɜɱɢ ɤɚɬɚɥɢɡɚɬɨɪ ɷɪɢɬɦɚɫɢ ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɥɚɞɢ, 
ɛɨɲԕɚ ԕɢɫɦɢ ɷɫɚ 5 ԕɭɪɢɥɦɚɞɚ ɛɭԑɥɚɬɢɥɚɞɢ. Ԟɚɣɞɚɛ ɨɥɢɧɝɚɧ ɷɪɢɬɭɜɱɢ 4 
ɤɨɥɨɧɧɚɝɚ ɸɜɢɲ ɭɱɭɧ ԕɚɣɬɚɪɢɥɚɞɢ, ԕɨɥɝɚɧ ɫɢԕɦɢ ɷɫɚ ɪeɝeɧeɪɚɰɢɹ ɭɱɭɧ 
ɫɢɫɬeɦɚɞɚɧ ɱɢԕɚɪɢɥɚɞɢ.  

Ɉɥɢɝɨɦeɪɥɚɧɢɲ ɠɚɪɚёɧɢ ɦɨɫ ɪɚɜɢɲɞɚ 80 - 120 ɋ 7 - 14 Ɇɉɚ ɛɨɫɢɦ 
ɨɫɬɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. ɘԕɨɪɢ ɛɨɫɢɦ ɪeɚɤɰɢɹ ɬeɡɥɢɝɢ ɜɚ ɫɢɧɬeɡ 
ԕɢɥɢɧɚёɬɝɚɧ ɱɢɡɢԕɥɢ α-ɨɥeɮɢɧɥɚɪɧɢɧɝ ɬɚɥɚɛɥɚɪ ɞɚɪɚɠɚɫɢɞɚ ɛўɥɢɲɢɧɢ 
ɬɚɦɢɧɥɚɲ ɭɱɭɧ ɡɚɪɭɪ ɛўɥɚɞɢ. Ɇɚԟɫɭɥɨɬɥɚɪɢɧ ɦɨɥeɤɭɥɹɪ ɦɚɫɫɚɥɚɪɢ ɛўɣɢɱɚ 
ɬɚԕɫɢɦɥɚɧɢɲɢ Ʉ-ɨɦɢɥ ўɫɢɲɢ ɛɢɥɚɧ ɛɨԑɥɢԕ ɛўɥɢɛ, ɨɥeɮɢɧ ɦɨɥɥɚɪ ɫɨɧɢ 
ɧ+2 ɭɝɥeɪɨɞ ɚɬɨɦɥɚɪɢɝɚ ɧɢɫɛɢɣ ɛɨԑɥɢԕɥɢɝɢ ɛɢɥɚɧ ɛeɝɢɥɚɧɚɞɢ, ɧ-ɭɝɥeɪɨɞ 
ɚɬɨɦɥɚɪɢ (ɧ-ɠɭɮɬ) (2-ɠɚɞɜɚɥ). 

Ʉ-ɨɦɢɥɧɢ ɛɨɲԕɚɪɢɲ ɤɚɬɚɥɢɡɚɬɨɪ ɬɚɪɤɢɛɢ ɛɢɥɚɧ ɛɨԑɥɢԕ. Ʉ-ɨɦɢɥ 
ɧɚɮɚԕɚɬ ɨɥeɮɢɧɥɚɪɧɢ ɦɨɥeɤɭɥɹɪ-ɦɚɫɫɚɥɢ ɬɚԕɫɢɦɥɚɧɢɲɢɧɢ, ɛɚɥɤɢ ɬɚɣёɪ 
ɦɚԟɫɭɥɨɬɧɢɧɝ ɭɦɭɦɢɣ ɦɨɪɥeɤɭɥɹɪ ɦɚɫɫɚɫɢɧɢ ԟɚɦ ɛeɥɝɢɥɚɛ ɛeɪɢɲɢ ɛɢɥɚɧ 
ɦɭԟɢɦ ԟɢɫɨɛɥɚɧɚɞɢ. 

ɒeɥɥ ɮɢɪɦɚɫɢ ɭɫɭɥɢɞɚ α-ɨɥeɮɢɧɥɚɪɧɢɧɝ ɚɠɪɚɬɢɥɢɲɢ ɪeɤɬɢɮɢɤɚɰɢɹ 
ɤeɬɦɚ-ɤeɬɥɢɝɢ ɛўɣɢɱɚ α-ɛɭɬɢɥeɧ, C6 - C10, C12 - C18, C20+ ɬɚɪɬɢɛɢɞɚ ɚɦɚɥɝɚ 
ɨɲɢɪɢɥɚɞɢ. α-Ɉɥeɮɢɧɥɚɪ ɮɪɚɤɰɢɹɫɢ C12 - C18 ԕɭɣɢɞɚɝɢ ɤўɪɫɚɬɝɢɱɥɚɪ 
ɛɢɥɚɧ ɯɚɪɚɤɬeɪɥɚɧɚɞɢ: 

3-ɠɚɞɜɚɥ 

α-Ɉɥeɮɢɧɥɚɪ ɮɪɚɤɰɢɹɫɢ C12 - C18 ɯɚɪɚɤɬeɪɢɫɬɢɤɚɥɚɪɢ 

Ɇɚɫɫɚ ɭɥɭɲɢ, % C4 C6 - C10 C12 - C18 C20+ 

Ɉɥeɮɢɧɥɚɪ ɠɚɦɢ 99.5 99.5 99.5 99.5 

α-Ɉɥeɮɢɧɥɚɪ >96  >95 >94.5 >94 

Ɍɚɪɦɨԕɥɚɧɝɚɧ  2 3 3.5 4 
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ɂɱɤɢ  1.5 1.5 1.5 1.5 

ɉɚɪɚɮɢɧɥɚɪ, ɤўɩ ɷɦɚɫ 1.5 1.5 1.5 1.5 

Ⱦɢɨɥeɮɢɧɥɚɪ, ɤўɩ ɷɦɚɫ 1.5 1.5 1.5 1.5 

Ⱥɪɨɦɚɬɢɤ ɭɝɥeɜɨɞɨɪɨɞɥɚɪ, ɤўɩ 
ɷɦɚɫ 

1.5 1.5 1.5 1.5 

 

C12 - C18 ɨɥeɮɢɧɥɚɪ ɦɢԕɞɨɪɢɧɢ ɨɲɢɪɢɲɧɢɧɝ ɦɭԟɢɦ ɭɫɭɥɥɚɪɢɞɚɧ 
ɛɢɪɢ ɟɧɝɢɥ ɜɚ ɨԑɢɪ ɨɥeɮɢɧɥɚɪ ɮɪɚɤɰɢɹɫɢɧɢ ɞɢɫɩɪɨɩɨɪɰɢɹɥɚɲɢ ɨɪԕɚɥɢ 
ԕɚɣɬɚ ɢɲɥɚɲɞɚɧ ɢɛɨɪɚɬ.   

 

3.6. SABLIN – ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɲ ɛɢɥɚɧ α-ɨɥeɮɢɧɥɚɪ ɨɥɢɲ ɭɫɭɥɢ 
(LAOs) 

 ɑɢɡɢԕɥɢ α-ɨɥeɮɢɧɥɚɪ (LAO) ɤɢɦё ɫɚɧɨɚɬɢɞɚɝɢ ɤeɧɝ ɞɨɢɪɚɞɚɝɢ 
ɚɦɚɥɢɣ ɦɚɫɚɥɚɥɚɪ ɭɱɭɧ ԕўɥɥɚɧɢɥɚɞɢ. 1990 ɣɢɥɥɚɪɞɚ Linde Engineering va 
Saudi Basic Industries Corporation (SABIC) ɤɨɦɩɚɧɢɹɥɚɪɢ α-SABLIN 

ɬeɯɧɨɥɨɝɢɹɫɢɧɢ ɬɚɞԕɢԕ ԕɨɥɢɲ ɭɱɭɧ ɮɚɨɥɢɹɬɥɚɪɢɧɢ ɛɢɪɥɚɲɬɢɪɞɢɥɚɪ. α- 

SABLIN ɛɢɪɢɧɱɢ ɬeɯɧɨɥɨɝɢɹɫɢ 2009 ɣɢɥɞɚ ɋɚɭɞɢɹ Ⱥɪɨɛɢɫɬɨɧɢɞɚ 
ɦɚԟɫɭɥɨɬ ɱɢԕɚɪɚ ɛɨɲɥɚɞɢ ɜɚ ɲɭɧɞɚɧ ɛɭёɧ ɥɨɣɢԟɚɥɚɲ ԕɭɜɜɚɬɥɚɪɢɞɚɧ 
ɤўɩɪɨԕ ɦɚԟɫɭɥɨɬ ɢɲɥɚɛ ɱɢԕɚɪɦɨԕɞɚ. Linde ɜɚ SABIC ɤɨɦɩɚɧɢɹɥɚɪɢ ўɡɚɪɨ 
ɫɚɦɚɪɚɥɢ ɚɥɨԕɚɥɚɪɢɧɢ ɦɭɫɬɚɯɤɚɦɥɚɛ, 1-ɝeɤɫeɧ (LAO ɈP) ɢɲɥɚɛ  ɱɢԕɚɪɢɲ 
ɬeɯɧɨɥɨɝɢɹɫɢɧɢ ɠɨɪɢɣ ԕɢɥɢɲ ɛўɣɱɚ ɠɚɞɚɥ ɬɚɞԕɢԕɨɬɥɚɪ ɨɥɢɛ ɛɨɪɦɨԕɞɚɥɚɪ.  

α- SABLIN ɠɚɪɚёɧɢɧɢɧɝ ɦɭԟɢɦ ɯɭɫɭɫɢɹɬɥɚɪɢ ɜɚ ўɡɢɝɚ ԟɨɫ 
ɬɨɦɨɧɥɚɪɢ ԕɭɣɢɞɚɝɢɥɚɪ:  

 ɪeɚɤɰɢɹ ɲɚɪɨɢɬɥɚɪɢɧɢɧɝ ɦɭɤɚɦɦɚɥɥɢɝɢ;  
 ɛɢɪ ɛɨɫԕɢɱɥɢ ɝɨɦɨɝeɧ ɤɚɬɚɥɢɬɢɤ ɪeɚɤɰɢɹ ɷɤɚɧɥɢɝɢ; 
 ɧɚɡɨɪɚɬ ԕɢɥɢɛ ɛўɥɦɚɣɞɢɝɚɧ ɪeɚɤɰɢɹɥɚɪɞɚɧ ɫɢɫɬeɦɚɥɢ ԟɢɦɨɹɧɢɧɝ 
ɦɚɜɠɭɞɥɢɝɢ; 
 ɦɚԟɫɭɥɨɬɥɚɪɧɢ ɬɚԕɫɢɦɥɚɲɞɚ ɸԕɨɪɢ ɬɚɧɥɨɜɱɚɧɥɢɤɧɢɧɝ ɦɚɜɠɭɞɥɢɝɢ; 
 ɫeɥeɤɬɢɜɥɢɤɧɢɧɝ ɸԕɨɪɢɥɢɝɢ ɜɚ ɦɚԟɫɭɥɨɬɥɚɪɧɢ ўɬɚ ɸԕɨɪɢ 
ɪeɚɤɬɢɮɢɤɚɰɢɨɧ ɚɠɪɚɬɢɲɫɢɡ ɬɨɡɚ ɨɥɢɲ ɢɦɤɨɧɢɹɬɥɚɪɢɧɢɧɝ ɦɚɜɠɭɞɥɢɝɢ;  
 ɸԕɨɪɢ ɪeɧɬɚɛɢɥɥɢɤ; 
 α-SABLIN ԕɭɪɢɥɦɚɫɢ ɭɱɬɚ ɚɫɨɫɢɣ ɪeɚɤɬɨɪ ɛɥɨɤɢ, ɤɚɬɚɥɢɡɚɬɨɪ 
ɞeɡɚɤɬɢɜɚɬɨɪɢ ɜɚ ɚɠɪɚɬɢɲ ɛɥɨɤɢɞɚɧ ɢɛɨɪɚɬ; 
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 ɪeɚɤɬɨɪ ɛɥɨɤɢ: α-SABLIN ɪeɚɤɬɨɪɢ ɫɚԕɥɚɣɞɢ; 
 α-SABLIN ɠɚɪɚёɧɢ ɤɚɬɚɥɢɡɚɬɨɪ ɫɢɮɚɬɢɞɚ Zr(IV)-ɤɚɪɛɨɤɫɢɥɚɬ ɜɚ 
ɫɨɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɫɢɮɚɬɢɞɚ ɚɥɸɦɢɧɢɣ ɚɥɤɢɥɥɚɪɧɢɧɝ ɦɚɯɫɭɫ ɤɨɦɩɨɧeɬɥɚɪɢ 
ɫɚԕɥɚɣɞɢ; 
 ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ ɱɢɡɢԕɥɢ α-ɨɥeɮɢɧɥɚɪɝɚ (LAO) ўɬɢɲɢ 
ɛɚɪɛɨɬɚɠɥɢ ɤɨɥɨɧɧɚ ɬɢɩɢɞɚɝɢ ɪeɚɤɬɨɪɥɚɪɞɚ 20 - 35 ɛɨɚɪ ɛɨɫɢɦ ɨɫɬɢɞɚ 50 
ɞɚɧ 100 ɋ ɯɚɪɨɪɚɬɥɚɪɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. ɗɪɢɬɭɜɱɢ ɬɨɥɭɨɥ ɜɚ ɷɪɢɬɭɜɱɢɞɚɝɢ 
ɤɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɨɧeɧɬɥɚɪɢ ɫɭɸԕ ɮɚɡɚɝɚ ɭɡɚɬɢɥɚɞɢ.  

ɗɬɢɥeɧ ɪeɚɤɬɨɪɧɢɧɝ ɩɚɫɬɤɢ ԕɢɫɦɢɝɚ ɝɚɡɬɚԕɫɢɦɥɚɝɢ ɦɨɫɥɚɦɚ ɨɪԕɚɥɢ 
ɩɭɪɤɚɧɚɞɢ. Ɉԑɢɪ ɫɭɸԕ α-ɨɥeɮɢɧɥɚɪ (LAOs) ɪeɚɤɬɨɪɧɢɧɝ ɩɚɫɬɤɢ ԕɢɫɦɢɞɚɧ 
ɷɪɢɬɭɜɱɢ ɜɚ ɤɚɬɚɥɢɡɚɬɨɪ ɛɢɥɚɧ ɛɢɥɚɧ ɱɢԕɚɪɢɥɚɞɢ.  

LAO ɨɥɢɝɨɦeɪɥɚɧɢɲ ɪeɚɤɰɢɹɥɚɪɢ ɷɤɡɨɬeɪɦɢɤ ɠɚɪɚёɧɥɚɪ 
ԟɫɢɨɛɥɚɧɚɞɢ. Ɋeɚɤɰɢ ɛɨɪɭɜɱɢ ɛɚɪɱɚ ɢɫɫɢԕɥɢɤɚɥɦɚɲɬɢɪɝɢɱ ɸɡɚɥɚɪɢ 
ɱўɤɦɚɥɚɪ ԟɨɫɢɥ ɛўɥɢɲɢ ɬɭɮɚɥɢ ɢɮɥɨɫɥɚɧɝɚɧ ɛўɥɚɞɢ. α-SABLIN 

ɠɚɪɚёɧɢɞɚ ɛɭ ɦɭɚɦɦɨ ɷɬɢɥeɧ ɛɢɥɚɧ ɢɫɫɢԕɥɢɤɧɢɧɝ ɱɢԕɚɪɢɥɢɲɢ ɨɪԕɚɥɢ 
ɛɚɪɬɚɪɚɮ ɷɬɢɥɚɞɢ. ɋɨɜɢɬɭɜɱɢ ɜɨɫɢɬɚ ɫɢɮɚɬɢɞɚ ɨɥɢɝɨɦeɪɥɚɧɢɲ LAO 

ɪeɚɤɬɨɪɢɞɚ ɷɬɢɥeɧɞɚɧ ɮɨɣɞɚɥɚɧɢɥɢɲ α- SABLIN ɬeɯɧɨɥɨɝɢɹɫɢɧɢɧɝ ўɡɢɝɚ 
ɯɨɫɥɢɝɢɧɢ ɛeɥɝɢɥɚɛ ɛeɪɚɞɢ.  

Ⱥɠɪɚɬɢɲ ɛɥɨɤɢ: α- SABLIN ɠɚɪɚёɧɢ ɦɚԟɫɭɥɨɬɥɚɪɢɧɢ ɚɠɪɚɬɢɲ 

Ɉɥɢɝɨɦeɪɥɚɧɢɲ ɦɚԟɫɭɥɨɬɥɚɪɢ (LAO) ɜɚ ɷɪɢɬɭɜɱɢ ɪeɚɤɬɨɪ ɛɥɨɤɢɞɚɧ 
ɫўɧɝ ɚɠɪɚɬɢɲ ɛɥɨɤɢ ɢɱɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ⱥɠɪɚɬɢɲ ɬɢɡɢɦɢɞɚ 
ɮɚԕɚɬɝɢɧɚ ɫɬɚɧɞɚɪ ɞɢɫɬɢɥɥɹɰɢɹ ɬeɯɧɨɥɨɝɢɹɫɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 
Ʉɚɬɚɥɢɬɢɤ ɫɢɫɬeɦɚɧɢɧɝ ɸԕɨɪɢ ɫeɥeɤɬɢɜɥɢɝɢ ɬɭɮɚɣɥɢ, ԕўɲɢɦɱɚ 
ɦɚԟɫɭɥɨɬɥɚɪ ɜɚ ɱɢԕɢɧɞɚɥɚɪɧɢ ɚɠɪɚɬɢɲɞɚ ɦɭɪɚɤɤɚɛ ɪeɤɬɢɮɢɤɚɰɢɨɧ 
ɬɢɡɢɦɥɚɪɧɢɧɝ ԕўɥɥɚɧɢɥɢɲɢ ɬɚɥɚɛ ɷɬɢɥɦɚɣɞɢ.  

 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ 

Ɉɥɢɝɨɦɟɪɥɚɧɢɲ ɦɚԟɫɭɥɨɬɥɚɪɢɧɢɧɝ ɪeɫɩɭɛɥɢɤɚ ɤɢɦё ɫɚɧɨɚɬɢ 
ɪɢɜɨɠɢɞɚɝɢ ɚԟɚɦɢɹɬɢ.  

Ɉɥɢɝɨɦɟɪɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ ɠɨɪɢɣ ԕɢɥɢɲɧɢɧɝ ɢɫɬeԕɛɨɥɥɚɪɢ.  

ɒeɥɥ ɮɢɪɦɚɫɢ ɭɫɭɥɢ ɛўɣɢɱɚ ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɧɢɲɢ 

SABLIN – ɷɬɢɥeɧɧɢ ɨɥɢɝɨɦeɪɥɚɲ ɛɢɥɚɧ α-ɨɥeɮɢɧɥɚɪ ɨɥɢɲ ɭɫɭɥɢ 
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2-ɦɚɜɡɭ. ɉɨɥɢɦɟɪɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ 

5–ɦɚɴɪɭɡɚ: ɉɨɥɢɦɟɪɢɡɚɰɢɨɧ ɜɚ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɨɧ ɩɨɥɢɦɟɪɥɚɪ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 

 

Ɋɟɠɚ: 
5.1. ɉɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɚɧɴɚɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 
5.2. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɬɭɪɥɢ ɦɚɪɤɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ. 
5.3. Ɍɭɪɥɢ ɬɟɯɧɨɥɨɝɢɤ ɭɫɭɥ ɜɚ ɠɚɪɚёɧɥɚɪɞɚ ɨɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ 
ɯɨɫɫɚɥɚɪɢ. 

 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ:ɉɨɥɢɦɟɪ, ɦɨɧɨɦɟɪ, ɡɜɟɧɨ, ɫɟɝɦɟɧɬ, ɦɚɤɪɨɦɨɥɟɤɭɥɚ, 
ɤɨɧɮɨɪɦɚɰɢɹ, ɷɝɢɥɭɜɱɚɧɥɢɤ, ɸԕɨɪɢ ɷɥɚɫɬɢɤɥɢɤ, ɩɨɥɢɞɢɫɩɟɪɫɥɢɤ, 
ɦɨɥɟɤɭɥɚ-ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɥɚɧɢɲ, ɛɥɨɤɞɚ ɩɨɥɢɦɟɪɥɚɲ, ɷɦɭɥɫɢɹɞɚ 
ɩɨɥɢɦɟɪɥɚɲ, ɫɭɫɩɟɧɡɢɹɞɚ ɩɨɥɢɦɟɪɥɚɲ, ɷɪɢɬɦɚɞɚ ɩɨɥɢɦɟɪɥɚɲ, ɢɤɤɢ 
ɚɪɚɥɚɲɦɚɝɚɧ ɫɭɸԕɥɢɤɥɚɪ ɱɟɝɚɪɚɫɢɞɚ ɩɨɥɢɦɟɪɥɚɲ, ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ, 
ɫɨɤɚɬɚɥɢɡɚɬɨɪɥɚɪ, ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧ, ԕɭɣɢ ɡɢɱɥɢɤɥɢ 
ɩɨɥɢɷɬɢɥɟɧ,  Ɋɟɚɤɬɨɪɥɚɪ ɫɢɫɬɟɦɚɫɢ, ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪ, ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ Ўɡɛɟɤɢɫɬɨɧɝɚ ɤɢɪɢɛ ɤɟɥɢɲ ɫɚɛɚɛɥɚɪɢ. 

 

5.1. ɉɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ  ɱɢԕɚɪɢɲɧɢɧɝ ɚɧɴɚɧɚɜɢɣ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 

ɏɨɡɢɪɝɢ ɤɭɧɞɚ ɡɚɦɨɧɚɜɢɣ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ 
ɹɪɚɬɢɥɢɲɢ ɩɨɥɢɦɟɪɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢɧɝ ɛɨɫԕɢɱɦɚ-

ɛɨɫԕɢɱ ɪɢɜɨɠɥɚɧɢɲɢ ɦɚɯɫɭɥɢ ɯɢɫɨɛɥɚɧɚɞɢ. ɍɲɛɭ ɮɢɤɪɧɢ ɯɨɡɢɪɝɢ ɤɭɧɞɚ 
ɢɲɥɚɛ ɱɢԕɚɪɢɥɚёɬɝɚɧ ɛɚɪɱɚ ɩɨɥɢɦɟɪɥɚɪɧɢ (230-240 ɦɢɥɥɢɨɧ ɬɨɧɧɚ 
ɣɢɥɢɝɚ) ɫɚɥ ɤɚɦ ɹɪɦɢɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɦɢɫɨɥɢɞɚ 
ɬɭɲɭɧɬɢɪɢɲɝɚ ɯɚɪɚɤɚɬ ԕɢɥɚɦɢɡ. 

ɗɬɢɥɟɧɧɢ ɛɢɪɢɧɱɢ ɦɚɪɨɬɚɛɚ ɩɨɥɢɦɟɪɥɚɧɢɲɢɧɢ Ⱥ.Ɇ.Ȼɭɬɥɟɪɨɜ 
ɬɚɞԕɢԕ ԕɢɥɝɚɧ. ɉɚɫɬ ɦɨɥɟɤɭɥɚɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɛɢɪɢɧɱɢ ɛўɥɢɛ 1884 ɣɢɥɞɚ 
Ƚɭɫɬɚɜɫɨɧ ɫɢɧɬɟɡ ԕɢɥɝɚɧ. Ʉўɩɝɢɧɚ ɨɥɢɦɥɚɪɧɢɧɝ ɢɡɥɚɧɢɲɥɚɪɢɝɚ ԕɚɪɚɦɚɣ 
ɭɡɨԕ ɣɢɥɥɚɪ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢ 500 ɚɬɪɨɮɢɞɚɝɢ ɩɚɫɬ ɦɨɥɟɤɭɥɚɥɢ ɫɭɸԕ 
ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɧɝɚɧ. 

ɋɚɧɨɚɬɞɚ ɸԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ 1937 ɣɢɥɞɚ Ⱥɧɝɥɢɹɞɚ 
ɷɬɢɥɟɧɧɢ ɸԕɨɪɢ ɛɨɫɢɦɞɚ ɩɨɥɢɦɟɪɥɚɲ ɭɫɭɥɢ ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɢɪɢɥɝɚɧ. 
ɉɨɥɢɦɟɪɥɚɧɢɲ 180-200

ɨɋ ɞɚ 50 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɨɥɢɛ ɛɨɪɢɥɝɚɧ. 
1952 ɣɢɥɞɚ ɐɢɝɥɟɪ ɜɚ ɇɚɬɬɚ ɬɨɦɨɧɢɞɚɧ ɤɚɲɮ ԕɢɥɢɧɝɚɧ ɤɚɬɚɥɢɡɚ-

ɬɨɪɥɚɪ ɸԕɨɪɢ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɥɢ ԕɚɬɬɢԕ ɩɨɥɢɷɬɢɥɟɧɧɢ, ɨɞɞɢɣ ɚɬɦɨɫɮɟɪɚ 
ɛɨɫɢɦɢ ёɤɢ ɤɢɱɢɤ ɛɨɫɢɦ ɨɫɬɢɞɚ ɨɥɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɞɢ. Ȼɭ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 
ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɧɝɚɧ ɷɬɢɥɟɧ ɬўɥɚɥɢɝɢɱɚ ɩɨɥɢɦɟɪɝɚ ўɬɢɲɢ ɚɧɢԕɥɚɧɞɢ. 
ɋɚɧɨɚɬɞɚ ɭɱɷɬɢɥɚɥɸɦɢɧɢɣɧɢ ɬўɪɬɯɥɨɪɥɢ ɬɢɬɚɧ ɛɢɥɚɧ ɤɨɦɩɥɟɤɫɢ, ɛɭ 
ɬɭɪɞɚɝɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɤўɩɥɚɛ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ ɯɢɫɨɛɥɚɧɚɞɢ. 
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1950 ɣɢɥɥɚɪɧɢɧɝ ўɪɬɚɫɢɞɚ "Ɏɢɥɥɢɩɫ" (ȺԔɒ) ɮɢɪɦɚɫɢ ɷɬɢɥɟɧɧɢ 
ɠɭɞɚ ɸԕɨɪɢ ɛўɥɦɚɝɚɧ ɛɨɫɢɦ (3-7 Ɇɉɚ) ɨɫɬɢɞɚ ɩɨɥɢɦɟɪɥɨɜɱɢ ɹɧɝɢ ɤɚ-

ɬɚɥɢɡɚɬɨɪɥɚɪ ɹɪɚɬɞɢ. Ȼɭ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ўɡɝɚɪɭɜɱɚɧ ɜɚɥɟɧɬɥɢ ɦɟɬɚɥɥɚɪɧɢ 
ɨɤɫɢɞɥɚɪɢɞɢɪ. Ɇɚɫɚɥɚɧ, ɚɥɸɦɨɫɢɥɢɤɚɬɥɚɪ ɸɡɚɫɢɝɚ ўɬԕɚɡɢɥɝɚɧ ɯɪɨɦ 
ɨɤɫɢɞɢ ɲɭ ɭɫɭɥɞɚ ɩɨɥɢɦɟɪɥɨɜɱɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢɧɝ ɷɧɝ ɤўɩ 
ɬɚɪԕɚɥɝɚɧɢɞɢɪ. Ȼɭ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɧɢɲɢ 
130-170

ɨɋ ɞɚ 3.5-7 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɢɧɟɪɬ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪ (ɩɟɧɬɚɧ, 
ɝɟɤɫɚɧ, ɨɤɬɚɧ) ɦɭԟɢɬɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ўɡ 
ɯɭɫɭɫɢɹɬɥɚɪɢ ɛɢɥɚɧ ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɧɝɚɧ 
ɩɨɥɢɷɬɢɥɟɧɝɚ ўɯɲɚɣɞɢ. 

Ɏɢɥɥɢɩɫ ɠɚɪɚёɧɢɧɢ ɹɧɝɢ-ɹɧɝɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɜɚ 
ɲɚɪɨɢɬɥɚɪɞɚ ўɬɤɚɡɢɥɢɲɢ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ ɛўɥɢɛ, ɛɭ ɠɚɪɚёɧɥɚɪ ɭɦɭɦɢɣ 
ɧɨɦ - "ўɪɬɚɱɚ ɛɨɫɢɦɞɚ ɩɨɥɢɦɟɪɥɚɲ" ɧɨɦɢ ɛɢɥɚɧ ɚɬɚɥɚɞɢɥɚɪ. 

Ⱥɜɜɚɥɝɢ ɚɫɪɧɢɧɝ 70 ɣɢɥɥɚɪɢɞɚɧ ɛɨɲɥɚɛ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɧɢɧɝ 
ɸԕɨɪɢ ɫɚɦɚɪɚɥɢ ɭɫɭɥɥɚɪɢ ɢɲɥɚɛ ɱɢԕɢɥɞɢ. Ȼɭ ɠɚɪɚёɧɥɚɪɞɚɧ ɛɢɪɢ ɛўɣɢɱɚ 
ɩɚɫɬ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɝɚɡ ɮɚɡɚɫɢɞɚ, ɫɢɥɢɤɚɬ ɬɚɲɭɜɱɢɥɚɪɝɚ 
ўɬɤɚɡɢɥɝɚɧ ɯɪɨɦ ɛɢɪɢɤɦɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 2.2 Ɇɉɚ ɛɨɫɢɦɞɚ 
ɜɚ 85-100

ɨɋ ԟɚɪɨɪɚɬɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. ɘԕɨɪɢ ɫɚɦɚɪɚɥɢ ɠɚɪɚёɧɥɚɪɧɢ 
ɢɤɤɢɧɱɢɫɢ ɝɚɡ ɮɚɡɚɫɢɞɚ ɦɭɚɥɥɚԕ ԕɚɬɥɚɦɞɚ ɯɪɨɦ ɛɢɪɢɤɦɚɥɚɪɢ ɚɫɨɫɢɞɚɝɢ 
ўɬɚ ɫɚɦɚɪɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 0.68-2.15 Ɇɉɚ ɛɨɫɢɦɞɚ ɜɚ 100ɨɋ 
ԟɚɪɨɪɚɬɞɚ ɱɢɡɢԕɥɢ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɢɪ (ɘɧɢɩɨɥ ɠɚɪɚёɧɢ). 
ɂɤɤɚɥɚ ɠɚɪɚёɧ ԟɚɦ ɛɢɪ ɯɢɥ ɞɚɫɬɝɨԟɥɚɪɞɚ ўɬɤɚɡɢɥɚɞɢ. 

1980 ɣɢɥɥɚɪɞɚɧ ɛɨɲɥɚɛ ɩɨɥɢɷɬɢɥɟɧ ɤɟɧɝ ɦɢԕёɫɞɚ «Skleartech» 
ɬɟɯɧɨɥɨɝɢɹɫɢ ɞɟɛ ɧɨɦɥɚɧɝɚɧ ɹɧɝɢ ɬɟɯɧɨɥɨɝɢɹ ɚɫɨɫɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚ 
ɛɨɲɥɚɧɞɢ. 

«Skleartech» («Sclairtech») ɬɟɯɧɨɥɨɝɢɹɫɢ Ʉɚɧɚɞɚɞɚ Ⱦɸ-ɉɨɧ 
ɤɨɦɩɚɧɢɹɫɢ ɬɨɦɨɧɢɞɚɧ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ ɛўɥɢɛ, ɭɲɛɭ ɬɟɯɧɨɥɨɝɢɹ ɛɢɪɢɧɱɢ 
ɦɚɪɨɬɚɛɚ ɋɚɪɧɢɹ ɲɚɯɪɢɞɚ ɢɲɝɚ ɬɭɲɢɪɢɥɝɚɧ. «Skleartech» ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ 
ɩɨɥɢɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɢ ɪɟɚɤɬɨɪɥɚɪ ɫɢɫɬɟɦɚɫɢɞɚ ɰɢɤɥɨɝɟɤɫɚɧ ɷɪɢɬɭɜɱɢɫɢ 
ɦɭԟɢɬɢɞɚ 17Ɇɩɚ ɛɨɫɢɦɞɚ, 300ɨ

 ɋ ɯɚɪɨɪɚɬɞɚ ɜɚ ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɨɦɩɥɟɤɫ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ȼɭ ɬɟɯɧɨɥɨɝɢɹɧɢɧɝ ўɡɢɝɚ 
ԟɨɫɥɢɝɢ ɲɭɧɞɚɤɢ, ɭɲɛɭ ɬɟɯɧɨɥɨɝɢɹ ɛўɣɢɱɚ ɫɢɧɬɟɡ ԕɢɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ԟɚɪ 
ԟɢɥ ɡɢɱɥɢɤɤɚ ɜɚ ɫɬɪɭɤɬɭɪɚɝɚ ɷɝɚ ɛўɥɚɞɢ. ɒɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ɛɭ ɬɟɯɧɨɥɨɝɢɹ 
ɛўɣɢɱɚ ɱɢɡɢԕɫɢɦɨɧ ɩɚɫɬ ɡɢɱɥɢɤɥɢ (LLDPE), ɱɢɡɢԕɫɢɦɨɧ ўɪɬɚ ɡɢɱɥɢɤɥɢ 
(MDPE), ɜɚ ɱɢɡɢԕɫɢɦɨɧ ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧ (HDPE) ɬɭɪɥɚɪɢɧɢ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɦɭɦɤɢɧ. əɧɝɢ ɬɟɯɧɨɥɨɝɢɹɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɰɢɹɫɢ ɤɚɬɬɚ 
ɬɟɡɥɢɤɞɚ ɛɨɪɝɚɧɥɢɝɢ ɫɚɛɚɛɥɢ, ɪɟɚɤɬɨɪɥɚɪɧɢɧɝ ԟɚɠɦɢ ɭɧɱɚ ɤɚɬɬɚ ɛўɥɢɲɢ 
ɲɚɪɬ ɷɦɚɫ, ɱɭɧɤɢ ɦɨɧɨɦɟɪɧɢ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲɢ ɭɱɭɧ ɛɢɪ ɧɟɱɚ ɞɚԕɢԕɚ 
ɟɬɚɪɥɢ.    

Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ ɫɚɧɨɚɬɞɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɧɢɧɝ ԕɭɣɢɞɚɝɢ ɭɫɭɥɥɚɪɢ 
ɤɟɧɝ ԕўɥɥɚɧɢɥɦɨԕɞɚ. 

ɗɬɢɥɟɧɧɢ ɸԕɨɪɢ ɛɨɫɢɦɞɚ (150-350 Ɇɉɚ) ɢɧɢɰɢɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 
(ɤɢɫɥɨɪɨɞ, ɨɪɝɚɧɢɤ ɩɟɪɨɤɫɢɞɥɚɪ) ɤɨɧɞɟɧɫɢɪɥɚɧɝɚɧ ɝɚɡ ɮɚɡɚɫɢɞɚ 200-300

ɨɋ 
ɞɚ ɩɨɥɢɦɟɪɥɚɲ. Ɉɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 916-930 ɤɝ/ɦ3

 ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. 
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Ȼɭɧɞɚɣ ɩɨɥɢɷɬɢɥɟɧ ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ (ɘȻɉɗ) ёɤɢ ɩɚɫɬ ɡɢɱɥɢɤɥɢ 
ɩɨɥɢɷɬɢɥɟɧ (ɉɁɉɗ) ɞɟɛ ɚɬɚɥɚɞɢ. 

ɗɬɢɥɟɧɧɢ ɩɚɫɬ ɛɨɫɢɦɞɚ (0.2-0.5 Ɇɉɚ), 80ɨɋ ɞɚ ɨɪɝɚɧɢɤ ɷɪɢɬɭɜɱɢɥɚɪ 
ɦɭԟɢɬɢɞɚ, ɦɟɬɚɥɥɨɪɝɚɧɢɤ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɩɨɥɢɦɟɪɥɚɲ. 
Ɉɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 959-960 ɤɝ/ɦ3

 ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. ɏɪɨɦɨɪɝɚɧɢɤ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɷɬɢɥɟɧɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲɢ 2.2 Ɇɉɚ ɛɨɫɢɦ, 
90-105

ɨɋ ԟɚɪɨɪɚɬɞɚ ɷɪɢɬɭɜɱɢɥɚɪɫɢɡ ɝɚɡ ɮɚɡɚɫɢɞɚ ўɬɤɚɡɢɥɚɞɢ. Ȼɭɧɞɚɣ 
ɩɨɥɢɷɬɢɥɟɧ 950-966 ɤɝ/ɦ3

 ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. Ȼɭ ɭɫɭɥɥɚɪɞɚ ɨɥɢɧɝɚɧ 
ɩɨɥɢɷɬɢɥɟɧ ɩɚɫɬ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ (ɉȻɉɗ) ёɤɢ ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ 
ɩɨɥɢɷɬɢɥɟɧ (ɘɁɉɗ)ɞɟɛ ɚɬɚɥɚɞɢ. 

ɗɬɢɥɟɧɧɢ ўɪɬɚɱɚ ɛɨɫɢɦɞɚ (3-7 Ɇɉɚ), 150ɨɋ ɞɚ ɷɪɢɬɭɜɱɢɥɚɪɞɚ, 
ўɡɝɚɪɭɜɱɚɧ ɜɚɥɟɧɬɥɢ ɦɟɬɚɥɥɚɪɧɢɧɝ ɨɤɫɢɞɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɩɨɥɢɦɟɪɥɚɲ. 
Ɉɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 960-970 ɤɝ/ɦ3

 ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. Ȼɭɧɞɚɣ ɩɨ-

ɥɢɷɬɢɥɟɧ, ўɪɬɚɱɚ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ (ЎȻɉɗ) ɞɟɛ ɚɬɚɥɚɞɢ. 
ɗɬɢɥɟɧɧɢ «Skleartech» ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ (17Ɇɩɚ), 300ɨɋ ɞɚ 

ɷɪɢɬɭɜɱɢɥɚɪɞɚ, ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɩɨɥɢɦɟɪɥɚɲ. 
Ɉɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 918ɤɝ/ɦ3

 ɞɚɧ 965ɤɝ/ɦ3
 ɝɚɱɚɧ ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. 

Ȼɭɧɞɚɣ ɩɨɥɢɷɬɢɥɟɧ, ɱɢɡɢԕɥɢ ɩɨɥɢɷɬɢɥɟɧ ɞɟɛ ɚɬɚɥɚɞɢ.             
 

5.1.1. ɘԕɨɪɢ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ (ɩɚɫɬ ɡɢɱɥɢɤɥɢ) 
ɋɚɧɨɚɬɞɚ ɸԕɨɪɢ ɛɨɫɢɦɥɢ (ɘȻɉɗ) ɩɨɥɢɷɬɢɥɟɧ ɷɬɢɥɟɧɧɢ 200-280

ɨɋ 
ɞɚ 150-300 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɤɨɧɞɟɧɫɢɪɥɚɧɝɚɧ ɝɚɡ ɮɚɡɚɫɢɞɚ ɪɚɞɢɤɚɥ 
ɩɨɥɢɦɟɪɥɚɧɢɲ ɢɧɢɰɢɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɩɨɥɢɦɟɪɥɚɛ ɨɥɢɧɚɞɢ. Ɉɥɢɧɝɚɧ 
ɩɨɥɢɦɟɪ 920-930 ɤɝ/ɦ3

 ɡɢɱɥɢɤɤɚ, 80000-500000 ўɪɬɚɱɚ ɦɚɫɫɚɜɢɣ ɦɨɥɟɤɭɥɹɪ 
ɨԑɢɪɥɢɤɤɚ ɜɚ 50-65% ɤɪɢɫɬɚɥɥɢɤ ɞɚɪɚɠɚɫɢɝɚ ɷɝɚ ɛўɥɚɞɢ. 

ɉɨɥɢɷɬɢɥɟɧɧɢɧɝ ɡɢɱɥɢɝɢɧɢ ԟɚɦɞɚ ɡɚɧɠɢɪɧɢɧɝ ɭɡɭɧɥɢɝɢɧɢ ɩɨɥɢɦɟɪ-

ɥɚɧɢɲ ɲɚɪɨɢɬɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɜɚ ɪɟɚɤɰɢɹ ɤɟɬɚёɬɝɚɧ ɦɭԟɢɬɝɚ ԟɚɪ ɯɢɥ 
ԕўɲɢɦɱɚ ɦɨɞɞɚɥɚɪɧɢ (ɜɨɞɨɪɨɞ, ɩɪɨɩɚɧ, ɢɡɨɛɭɬɚɧ, ɫɩɢɪɬɥɚɪ, ɚɥɞɟɝɢɞɥɚɪ, 
ɤɟɬɨɧɥɚɪ) ɤɢɪɢɬɢɲ ɛɢɥɚɧ ўɡɝɚɪɬɢɪɢɲ ɦɭɦɤɢɧ. 

Ʉɚɬɬɚ ɛɨɫɢɦ ɬɚɴɫɢɪɥɚɧɚёɬɝɚɧ ɦɨɥɟɤɭɥɚɥɚɪɧɢ ɹԕɢɧɥɚɲɢɲɢɝɚ ɜɚ 
ɪɟɚɤɰɢɹ ɤɟɬɚёɬɝɚɧ ɦɭԟɢɬɧɢ ɝɨɦɨɝɟɧɥɢɝɢɧɢ ɨɲɢɪɢɲɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. ɉɨ-

ɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɰɢɹɫɢ ɤɚɬɬɚ ɦɢԕɞɨɪɞɚɝɢ ɢɫɫɢԕɥɢɤɧɢ ɚɠɪɚɥɢɛ ɱɢԕɢɲɢ 
ɛɢɥɚɧ ɤɟɬɚɞɢ (96.4 ɤȾɠ/ɦɨɥ ёɤɢ 3.7 ɆȾɠ/ɤɝ); ɚɞɢɚɛɚɬɢɤ ԕɢɡɞɢɪɢɲɞɚ 
ɷɬɢɥɟɧ ɤɨɧɜɟɪɫɢɹɫɢɧɢɧɝ 1% ɝɚ ɨɪɬɢɲɢ ɪɟɚɤɬɨɪɞɚɝɢ ԟɚɪɨɪɚɬɧɢ12-13 ɝɪɚɞɭɫ 
ɨɪɬɢɲɢɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. ɘԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɮɚԕɚɬ ɷɬɢɥɟɧɧɢɧɝ 
ɸԕɨɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɦɭԟɢɬɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧɥɢɝɢɞɚɧ ɩɨɥɢɦɟɪɥɚɧɢɲ 
ɪɟɚɤɰɢɹɫɢ ɷɬɢɥɟɧɧɢ ɡɢɱɥɢɝɢɧɢ ɜɚ ɞɟɦɚɤ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢ ɚɬɦɨɫɮɟɪɚ 
ɛɨɫɢɦɢ ɲɚɪɨɢɬɢɞɚɝɢɝɚ ɧɢɫɛɚɬɚɧ 450-500 ɛɚɪɨɛɚɪ ɤɚɬɬɚ ɛўɥɢɲɢɧɢ 
ɬɚɴɦɢɧɥɚɛ ɛɟɪɚɞɢɝɚɧ ɸԕɨɪɢ ɛɨɫɢɦɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. ɉɨɥɢɦɟɪɥɚɧɢɲ 
ɠɚɪɚёɧɢ ɦɨɧɨɦɟɪɧɢ ɤɨɧɞɟɧɫɢɪɥɚɧɝɚɧ ɮɚɡɚɫɢɞɚ ɤɢɫɥɨɪɞ ёɤɢ ɪɚɞɢɤɚɥ 
ɩɨɥɢɦɟɪɥɚɧɢɲ ɢɧɢɰɢɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ўɬɤɚɡɢɥɚɞɢ. 
ɗɬɢɥɟɧ ɤɢɫɥɨɪɨɞ ɛɢɥɚɧ ўɡɚɪɨ ɬɚɴɫɢɪɥɚɧɝɚɧɞɚ ɭɧɢɧɝ ɩɟɪɨɤɫɢɞ ёɤɢ 
ɝɢɞɪɨɩɟɪɨɤɫɢɞ ɛɢɪɢɤɦɚɥɚɪɢ ԟɨɫɢɥ ɛўɥɚɞɢ. 
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ɂɫɫɢԕɥɢɤ ɬɚɴɫɢɪɢɞɚ ɛɟԕɚɪɨɪ ɩɟɪɨɤɫɢɞ ɛɨԑɢ -O-O- ɝɨɦɨɥɢɬɢɤ 

ɩɚɪɱɚɥɚɧɢɛ OCH2-CH2O

 ɜɚ CH2-CHO


 ɛɢ- ɜɚ ɦɨɧɨɪɚɞɢɤɚɥɥɚɪɢɧɢ ԟɨɫɢɥ 

ԕɢɥɚɞɢ. Ԟɨɫɢɥ ɛўɥɝɚɧ ɷɪɤɢɧ ɪɚɞɢɤɚɥɥɚɪ ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɧɢɲɢɧɢ 
ɢɧɢɰɢɪɥɚɣɞɢɥɚɪ. 

ɂɧɢɰɢɚɬɨɪɥɚɪ ɫɢɮɚɬɢɞɚ ɨɪɝɚɧɢɤ ɩɟɪɨɤɫɢɞɥɚɪ ɢɲɥɚɬɢɥɫɚ, ɦɭɚɣɹɧ 
ԟɚɪɨɪɚɬɥɚɪɞɚ ɭɥɚɪ ɩɚɪɱɚɥɚɧɢɛ, ɢɤɤɢɬɚ ɷɪɤɢɧ ɪɚɞɢɤɚɥ ԟɨɫɢɥ ɛўɥɚɞɢ. 
Ɇɚɫɚɥɚɧ, ɞɢ-ɬɪɟɬɛɭɬɢɥɩɟɪɨɤɫɢɞɧɢɧɝ ɩɚɪɱɚɥɚɧɢɲɢ ԕɭɣɢɞɚɝɢɱɚ ɚɦɚɥɝɚ 
ɨɲɢɪɢɥɚɞɢ. 

 
Ʌɚɭɪɢɥ ɩɟɪɨɤɫɢɞɢ ԟɚɦ ɲɭ ɣўɫɢɧɞɚ ɩɚɪɱɚɥɚɧɚɞɢ. 

 

ɂɧɢɰɢɚɬɨɪɥɚɪɧɢɧɝ ɩɚɪɱɚɥɚɧɢɲɢɞɚɧ ԟɨɫɢɥ ɛўɥɝɚɧ ɷɪɤɢɧ ɪɚɞɢɤɚɥɥɚɪ 
(R

) ɦɨɧɨɦɟɪɥɚɪ ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɛ ɮɚɨɥ ɦɚɪɤɚɡ ԟɨɫɢɥ 
ԕɢɥɝɚɧɥɢɤɥɚɪɢɞɚɧ, ɭɥɚɪ ɩɨɥɢɦɟɪ ɦɚɤɪɨɦɨɥɟɤɭɥɚɫɢ ɬɚɪɤɢɛɢɝɚ ɤɢɪɚɞɢɥɚɪ 
ɜɚ ɞɟɦɚɤ ɩɨɥɢɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɢɞɚ ɫɚɪɮ ɛўɥɚɞɢɥɚɪ. ɒɭɧɝɚ ԕɚɪɚɦɚɫɞɚɧ 
ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɰɢɹɫɢɧɢ ɛɨɲɥɚɛ ɛɟɪɢɲ ɭɱɭɧ ɠɭɞɚ ɤɚɦ 
ɦɢԕɞɨɪɞɚ ɢɧɢɰɢɚɬɨɪ ɤɟɪɚɤ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ, ɢɧɢɰɢɚɬɨɪ ɫɢɮɚɬɢɞɚ ɢɲɥɚ-

ɬɢɥɚɞɢɝɚɧ ɤɢɫɥɨɪɨɞɧɢ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɪɟɚɤɰɢɹ ɦɭԟɢɬɢɞɚ 0.002-0.008% ɧɢ 
ɬɚɲɤɢɥ ɷɬɚɞɢ. 

ɗɬɢɥɟɧɧɢɧɝ ɩɨɢɦɟɪɥɚɧɢɲɢɧɢ ɫɚɦɚɪɚɞɨɪɥɢɝɢ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤ-

ɰɢɹɫɢɧɢ ɬɟɡ ɤɟɬɢɲɢ, ԟɨɫɢɥ ɛўɥɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ ɯɭɫɭɫɢɹɬɥɚɪɢ ɜɚ 
ɦɨɧɨɦɟɪɧɢ ɛɢɪ ɦɚɪɨɬɚɛɚ ɪɟɚɤɰɢɹ ɦɭԟɢɬɢɞɚɧ ўɬɢɲɢɞɚɝɢ ɩɨɥɢɦɟɪɝɚ 
ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ɛɢɥɚɧ ɛɨԑɥɢԕ. ɉɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ɷɫɚ, ўɡ 

ɧɚɜɛɚɬɢɞɚ ԟɚɪɨɪɚɬ, ɛɨɫɢɦ, ɢɧɢɰɢɚɬɨɪ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɜɚ ɦɨɧɨɦɟɪɧɢ 
ɪɟɚɤɬɨɪɞɚ ɛўɥɢɲ ɜɚԕɬɢɝɚ ɛɨԑɥɢԕ. 



72 

 

 
7.1-Ɋɚɫɦ. ɘԕɨɪɢ ɛɨɫɢɦ ɨɫɬɢɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 

ɬɟɯɧɨɥɨɝɢɹɫɢ. 1-ɛɢɪɥɚɦɱɢ ɤɨɦɩɪɟɫɫɨɪ, 2-ɢɤɤɢɥɚɦɱɢ ɤɨɦɩɪɟɫɫɨɪ; 3- 

ɪɟɚɤɬɨɪ; 4- ɸԕɨɪɢ ɛɨɫɢɦ ɫɟɩɚɪɚɬɨɪ; 5,6- ɩɚɫɬ ɛɨɫɢɦ ɫɟɩɚɪɚɬɨɪ; 7,8-

ɫɨɜɭɬɝɢɱ; 9-ɷɤɫɬɪɭɞɟɪ1
. 

 

Ԟɚɪɨɪɚɬɧɢɧɝ ɤўɬɚɪɢɥɢɲɢ ɛɢɥɚɧ ɩɨɥɢɦɟɪɥɚɧɢɲ ɬɟɡɥɢɝɢ ɜɚ ɦɨɧɨ-

ɦɟɪɧɢ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ɨɪɬɚɞɢ, ɥɟɤɢɧ ɩɨɥɢɦɟɪɧɢɧɝ ɦɨɥɟɤɭɥɚ 
ɦɚɫɫɚɫɢ ɤɚɦɚɹɞɢ. Ԟɚɪɨɪɚɬɧɢɧɝ ɤўɬɚɪɢɥɢɲɢ ɛɢɥɚɧ ɩɨɥɢɷɬɢɥɟɧ 
ɦɚɤɪɨɦɨɥɟɤɭɥɚɫɢ ɬɚɪɤɢɛɢɞɚɝɢ ԕўɲɛɨԑɥɚɪɧɢɧɝ ɦɢԕɞɨɪɢ ɜɚ ɭɥɚɪɧɢɧɝ 
ɬɚɪɦɨԕɥɚɧɢɲɢ ɨɪɬɚɞɢ. 

Ȼɨɫɢɦɧɢɧɝ ɨɲɢɪɢɥɢɲɢ ɷɫɚ, ɩɨɥɢɦɟɪɥɚɧɢɲ ɬɟɡɥɢɝɢɧɢ ɜɚ ɦɨɧɨɦɟɪɧɢ 
ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢɧɢ, ɩɨɥɢɦɟɪɧɢ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢ, ɡɢɱɥɢɝɢ 
ԟɚɦɞɚ ɮɢɡɢɤ-ɦɟɯɚɧɢɤ ɯɭɫɭɫɢɹɬɥɚɪɢɧɢ ɨɪɬɬɢɪɚɞɢ. 

ɗɬɢɥɟɧɧɢɧɝ ɩɨɥɢɷɬɢɥɟɧɝɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢɧɢ ɨɲɢɪɢɲ ɦɚԕɫɚɞɢɞɚ 
ɤўɩɢɧɱɚ ɪɟɚɤɰɢɹ ɤɟɬɚёɬɝɚɧ ɦɭԟɢɬɝɚ ɨɡɝɢɧɚ ɢɧɢɰɢɚɬɨɪ ԕўɲɢɥɫɚ, ɪɟɚɤɰɢɨɧ 
ԟɚɠɦɞɚɧ ɨɥɢɧɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɦɢԕɞɨɪɢɧɢ ɨɲɢɪɢɲɝɚ ɷɪɢɲɢɲ ɦɭɦɤɢɧ. 

 

7.1.2. 

Ԕɭɜɭɪɤўɪɢɧɢɲɢɞɚɝɢɚɩɩɚɪɚɬɞɚɸԕɨɪɢɛɨɫɢɦɥɢɩɨɥɢɷɬɢɥɟɧɢɲɥɚɛɱɢԕɚɪ
ɢɲ 

ɋɚɧɨɚɬɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ԕɭɜɭɪɥɢ ɩɨɥɢɦɟɪɥɨɜɱɢ ɪɟɚɤɬɨɪɥɚɪ, ԕɭɜɭɪ 
ɢɱɢɞɚ ԕɭɜɭɪ ɬɢɩɢɞɚɝɢ ɤɟɬɦɚ-ɤɟɬ ɭɥɚɧɝɚɧ ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɝɢɱɥɚɪɞɚɧ 
ɢɛɨɪɚɬɞɢɪ. Ɋɟɚɤɬɨɪ ԕɭɜɭɪɥɚɪɢ ўɡɝɚɪɭɜɱɚɧ ɞɢɚɦɟɬɪɥɢ ɛўɥɚɞɢ (50-75 ɦɦ). 
Ԕɭɜɭɪɥɚɪɧɢɧɝ ɛɢɪ ɯɢɥ ɛўɥɢɦɥɚɪɢ ɪɟɬɭɛɪɟɧɬ ёɤɢ ɤɚɥɚɱ ɞɟɛ ɧɨɦɥɚɧɭɜɱɢ 
ɦɚɫɫɢɜ ɢɱɢ ɛўɲ ɩɥɢɬɚɥɚɪ ёɪɞɚɦɢɞɚ ɛɢɪɢɤɬɢɪɢɥɚɞɢ. Ԕɭɜɭɪ ɜɚ ɤɚɥɚɱɥɚɪ 
ɛɢɪ-ɛɢɪɢ ɛɢɥɚɧ ɤɟɬɦɚ-ɤɟɬ ɛɢɪɢɤɬɢɪɢɥɝɚɧ ԕɨɛɢԕ ɛɢɥɚɧ ўɪɚɥɝɚɧɥɚɪ. 
ɗɬɢɥɟɧɧɢ ԕɢɡɞɢɪɢɲ ԟɚɦɞɚ ɚɠɪɚɥɢɛ ɱɢԕɚёɬɝɚɧ ɢɫɫɢԕɥɢɤɧɢ ɨɪɬɢԕ ԕɢɫɦɢɧɢ 
ɪɟɚɤɰɢɹ ɦɭԟɢɬɢɞɚɧ ɨɥɢɛ ɱɢԕɢɛ ɤɟɬɢɲ ɭɱɭɧ ɢɫɫɢԕɥɢɤ ɬɚɲɭɜɱɢ ɫɢɮɚɬɢɞɚ 
190-230

ɨɋ ɥɢ ўɬɚ ԕɢɡɞɢɪɢɥɝɚɧ ɫɭɜ ɢɲɥɚɬɢɥɚɞɢ. Ўɬɚ ԕɢɡɞɢɪɢɥɝɚɧ ɫɭɜ 
ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪ ԕɨɛɢԑɢɝɚ ɪɟɚɤɰɢɹ ɦɚɫɫɚɫɢ ԟɚɦɞɚ ɷɬɢɥɟɧ ԟɚɪɚɤɚɬɢɝɚ 
ԕɚɪɚɦɚ-ԕɚɪɲɢ ɬɨɦɨɧɞɚɧ ɸɛɨɪɢɥɚɞɢ. ɘԕɨɪɢ ԟɚɪɨɪɚɬɥɢ ўɬɚ ԕɢɡɞɢɪɢɥɝɚɧ 

                                                           
1
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ɫɭɜ ԕɭɜɭɪ ɞɟɜɨɪɥɚɪɢɞɚ ɩɨɥɢɦɟɪ ɩɚɪɞɚɫɢɧɢ ԟɨɫɢɥ ɛўɥɢɲɢɧɢ ɨɥɞɢɧɢ ɨɥɢɲ 
ɦɚԕɫɚɞɢɞɚ ɢɲɥɚɬɢɥɚɞɢ. 

Ɋɟɚɤɬɨɪɞɚ ɛɢɪ ɯɢɥ ԟɚɪɨɪɚɬɧɢ ɭɲɥɚɛ ɬɭɪɢɲ, ԟɚɦɞɚ ɚɠɪɚɥɢɛ ɱɢԕɚ-

ёɬɝɚɧ ɢɫɫɢԕɥɢɤɧɢ ɭɡɥɭɤɫɢɡ ɨɥɢɛ ɱɢԕɢɛ ɤɟɬɢɲ ɦɚԕɫɚɞɢɞɚ, ɪɟɚɤɬɨɪɧɢɧɝ 
ɭɡɭɧɥɢɝɢ ɛўɣɢɱɚ ɬɭɪɥɢ ɛўɥɢɦɥɚɪɢɝɚ ԕўɲɢɦɱɚ ɷɬɢɥɟɧ ɜɚ ɢɧɢɰɢɚɬɨɪ ɤɢɪɢ-

ɬɢɛ ɬɭɪɢɥɚɞɢ. Ʉўɩ ɛўɥɢɦɥɢ ɪɟɚɤɬɨɪɥɚɪ ɛɢɪ ɛўɥɢɦɥɢ ɪɟɚɤɬɨɪɥɚɪɞɚɧ 
ɚɧɱɚɝɢɧɚ ɭɧɭɦɥɢ ɛўɥɚɞɢɥɚɪ. Ȼɢɪ ɛўɥɢɦɥɢ ɪɟɚɤɬɨɪ ɪɟɚɤɰɢɹ ԟɚɪɨɪɚɬɢ 300ɨɋ 
ɝɚɱɚ ɛўɥɝɚɧɞɚ ɷɬɢɥɟɧɧɢ ɛɢɪ ɦɚɪɨɬɚɛɚɥɢɤ ɪɟɚɤɬɨɪɞɚɧ ўɬɢɲɢɞɚ ɭɧɢ 15-17% 

ɢɧɢ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɬɢɪɚɞɢ. ɂɤɤɢ ɛўɥɢɦɥɢ ɪɟɚɤɬɨɪɞɚ ɭɲɛɭ ԟɚɪɨɪɚɬɞɚ 
ɷɬɢɥɟɧɧɢ 21-24% ɢ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɚɞɢ. ɍɱ ɛўɥɢɦɥɢ ɪɟɚɤɬɨɪɞɚ ɷɫɚ 
(ɛɢɪɢɧɱɢ ɛўɥɢɦɝɚ 50%, ɢɤɤɢɧɱɢ ɜɚ ɭɱɢɧɱɢ ɛўɥɢɦɥɚɪɝɚ 25% ɞɚɧ ɷɬɢɥɟɧɧɢ 
ɢɧɢɰɢɚɬɨɪ ɛɢɥɚɧ ɚɪɚɥɚɲɦɚɫɢ ɤɢɪɢɬɢɥɚɞɢ) ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲ 
ɞɚɪɚɠɚɫɢ 26-30% ɝɚɱɚ ɤўɬɚɪɢɥɚɞɢ. Ɋɟɚɤɬɨɪɧɢɧɝ ɛўɥɢɦɥɚɪɢɧɢ ɹɧɚɞɚ 
ɤўɩɚɣɬɢɪɢɲ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɧɭɦɞɨɪɥɢɝɢɧɢ ɨɲɢɪɦɚɣɞɢ. Ȼɢɪ ɯɢɥ 
ɯɭɫɭɫɢɹɬɥɚɪɝɚ ɷɝɚ ɛўɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ ɭɱɭɧ ɪɟɚɤɬɨɪ ɛўɥɢɦɥɚɪɢɞɚ 
ɞɨɢɦɨ ɛɢɪ ɯɢɥ ԟɚɪɨɪɚɬɧɢ ɭɲɥɚɛ ɬɭɪɢɲ ɡɚɪɭɪ. 

Ɋɟɚɤɬɨɪɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɧɭɦɞɨɪɥɢɝɢ ɭɧɢɧɝ ɤɚɬɬɚ-ɤɢɱɢɤɥɢɝɢɝɚ 
ɛɨԑɥɢԕ ɛўɥɝɚɧɥɢɝɢ ɫɚɛɚɛɥɢ, ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ ɬɭɪɥɢ ɭɡɭɧɥɢɤɞɚɝɢ ɜɚ 
ɞɢɚɦɟɬɪɞɚɝɢ ԕɭɜɭɪɥɚɪɞɚɧ ɹɫɚɥɝɚɧ ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɥɚɪ ɢɲɥɚɬɢɥɚɹɩɬɢ. 
Ʉɚɬɬɚ ԕɭɜɜɚɬɥɢ ɪɟɚɤɬɨɪɥɚɪɞɚ ԕɭɜɭɪɥɚɪɧɢɧɝ ɭɡɭɧɥɢɝɢ 1000 ɦ ɜɚ ɭɧɞɚɧ ԟɚɦ 
ɤўɩɪɨԕ ɛўɥɚɞɢ. ɘԕɨɪɢ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɧɢɧɝ ԕɭɜɜɚɬɢ ԟɨɡɢɪɝɢ 
ɜɚԕɬɞɚ ɣɢɥɢɝɚ 75 ɦɢɧɝ ɬɨɧɧɚɝɚ ɟɬɚɞɢ. 

ɘԕɨɪɢ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢ ԕɭɣɢɞɚɝɢ ɛɨɫԕɢɱɥɚɪɞɚɧ ɢɛɨɪɚɬ: ɹɧɝɢ ɷɬɢɥɟɧɧɢ ԕɚɣɬɦɚ 
ɝɚɡ ɜɚ ɤɢɫɥɨɪɨɞ ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɲ, ɝɚɡɧɢ ɢɤɤɢ ɦɚɪɨɬɚɛɚ ɫɢԕɢɲ, ɷɬɢɥɟɧɧɢ 
ɤɨɧɞɟɧɫɢɪɥɚɧɝɚɧ ɮɚɡɚɞɚ ɩɨɥɢɦɟɪɥɚɲ (ɷɬɢɥɟɧɧɢ ɡɢɱɥɢɝɢ 400-500 ɤɝ/ɦ3

), 

ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɜɚ ɬɚɴɫɢɪɥɚɧɦɚɝɚɧ ɷɬɢɥɟɧɧɢ ɚɠɪɚɬɢɲ, 
ɚɠɪɚɬɢɥɝɚɧ ɷɬɢɥɟɧɧɢ ɹɧɝɢɬɞɚɧ ɠɚɪɚёɧɝɚ ԕɚɣɬɚɪɢɲ, ɩɨɥɢɷɬɢɥɟɧɧɢ 
ɝɪɚɧɭɥɚɥɚɲ. Ʉɟɪɚɤ ɛўɥɝɚɧɢɞɚ ɝɪɚɧɭɥɚ ɨɥɢɲɞɚɧ ɚɜɜɚɥ ɩɨɥɢɷɬɢɥɟɧɝɚ ɛўёԕ, 
ɛɚɪԕɚɪɨɪɥɨɜɱɢ ɜɚ ɬўɥɞɢɪɝɢɱɥɚɪ ԕўɲɢɥɢɛ, ɤɟɣɢɧ ɫɭɸԕɥɚɧɦɚ ԟɨɥɢɞɚɧ 
ɝɪɚɧɭɥɚɥɚɪɝɚ ɚɣɥɚɧɬɢɪɢɥɚɞɢ. 

Ɋɚɫɦ .1 ɞɚ ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɞɚ ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɭɡɥɭɤɫɢɡ 
ɭɫɭɥɞɚ ɨɥɢɲɧɢ ɭɦɭɦɢɣ ɫɯɟɦɚɫɢ ɤɟɥɬɢɪɢɥɝɚɧ. 
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7.2-Ɋɚɫɦ. Ƚɚɡ ɮɚɡɚɫɢɞɚ ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɧɢɧɝ ɫɯɟɦɚɫɢ: 
1-ɤɨɥɥɟɤɬɨɪ; 2-ɩɚɫɬ ɛɨɫɢɦɥɢ ɷɬɢɥɟɧɧɢ ɚɪɚɥɚɲɬɢɪɝɢɱɢ; 3-ɛɢɪɢɧɱɢ ɤɚɫɤɚɞ 
ɤɨɦɩɪɟɫɫɨɪɢ; 4-ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɷɬɢɥɟɧɧɢ ɚɪɚɥɚɲɬɢɪɝɢɱɢ; 5-ɢɤɤɢɧɱɢ 
ɤɚɫɤɚɞ ɤɨɦɩɪɟɫɫɨɪɢ; 6-ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪ; 7-ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɚɠɪɚɬɝɢɱ; 8-

ɩɚɫɬ ɛɨɫɢɦɥɢ ɚɠɪɚɬɝɢɱ; 9-ɝɪɚɧɭɥɚɥɨɜɱɢ ɠɢɯɨɡ; 10-ɬɟɛɪɚɧɦɚ ɷɥɚɤ; 11,14-

ɰɢɤɥɨɧɥɢ ɫɟɩɚɪɚɬɨɪɥɚɪ; 12,15-ɫɨɜɢɬɝɢɱɥɚɪ; 13,16-ɮɢɥɬɪɥɚɪ; 17-ɞɚɫɬɥɚɛɤɢ 
ɫɢɤɢɲ ɤɨɦɩɪɟɫɫɨɪɢ 

 

Ƚɚɡɥɚɪɧɢ ɚɠɪɚɬɢɲ ɰɟɯɢɞɚɧ ɹɧɝɢ ɷɬɢɥɟɧ 0.8-1.1 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ 
ɤɨɥɥɟɤɬɨɪɝɚ (1) ɜɚ ɭɧɞɚɧ ɤɟɣɢɧ ɚɪɚɥɚɲɬɢɪɝɢɱɝɚ (2) ɤɟɥɢɛ ɬɭɲɚɞɢ. Ȼɭ ɟɪɞɚ 
ɭ ɩɚɫɬ ɛɨɫɢɦɥɢ ԕɚɣɬɦɚ ɷɬɢɥɟɧ ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɥɚɞɢ. Ȼɭ ɚɪɚɥɚɲɦɚɝɚ 
ɤɢɫɥɨɪɨɞ ԕўɲɢɥɢɛ ɛɢɪɢɧɱɢ ɤɫɤɚɞɞɚɝɢ ɭɱ ɩɨԑɨɧɚɥɢ ɤɨɦɩɪɟɫɫɨɪɝɚ 
ɭɡɚɬɢɥɚɞɢ ɜɚ ɛɭ ɟɪɞɚ 25 Ɇɩɚ ɛɨɫɢɦɝɚɱɚ ɫɢԕɢɥɚɞɢ. ɗɬɢɥɟɧ ԟɚɪ ɩɨԑɨɧɚɞɚ 
ɫɢԕɢɥɝɚɧɢɞɚɧ ɤɟɣɢɧ ɫɨɜɢɬɝɢɱɥɚɪɞɚ ɫɨɜɢɬɢɥɢɛ, ɫɟɩɚɪɚɬɨɪɥɚɪɞɚ ёԑɞɚɧ 
ɚɠɪɚɬɢɥɚɞɢ ɜɚ ɭɧɞɚɧ ɤɟɣɢɧ ɚɪɚɥɚɲɬɢɪɝɢɱɝɚ (4) ɭɡɚɬɢɥɚɞɢ. Ȼɭ ɟɪɞɚ ɭ 
ɚɠɪɚɬɝɢɱɞɚɧ (7) ɤɟɥɚёɬɝɚɧ ɸԕɨɪɢ ɛɨɫɢɦɞɚɝɢ ԕɚɣɬɦɚ ɷɬɢɥɟɧ ɛɢɥɚɧ 
ɚɪɚɥɚɲɬɢɪɢɥɚɞɢ. Ʉɟɣɢɧ ɚɪɚɥɚɲɦɚ ɢɤɤɢɧɱɢ ɤɚɫɤɚɞɞɚɝɢ ɢɤɤɢ ɩɨԑɨɧɚɥɢɤ 
ɤɨɦɩɪɟɫɫɨɪɝɚ (5) ɭɡɚɬɢɥɚɞɢ ɜɚ ɛɭ ɟɪɞɚ ɭ 245 Ɇɩɚ ɛɨɫɢɦɝɚɱɚ ɫɢԕɢɥɚɞɢ. 
Ȼɢɪɢɧɱɢ ɫɢԕɢɥɝɚɧ ɷɬɢɥɟɧ ɫɨɜɢɬɝɢɱɥɚɪɞɚ ɫɨɜɢɬɢɥɢɛ, ɫɟɩɚɪɚɬɨɪɥɚɪɞɚ 
ёԑɥɚɪɞɚɧ ɬɨɡɚɥɚɧɫɚ, ɢɤɤɢɧɱɢ ɩɨԑɨɧɚɞɚ (ɛɨɫԕɢɱɞɚ) ɫɢԕɢɥɝɚɧɢɞɚɧ ɤɟɣɢɧ 
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ɨɋ ɞɚ (ɫɨɜɢɬɢɥɦɚɫɞɚɧ) ɩɨɥɢɦɟɪɥɚɲ ɭɱɭɧ ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɧɢ (6) ɭɱɬɚ 
ɛўɥɢɦɢɝɚ ɭɡɚɬɢɥɚɞɢ. 

ɉɨɥɢɦɟɪɥɨɜɱɢ-ɪɟɚɤɬɨɪ ɭɱ ɛўɥɢɧɦɚɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ ɛўɥɢɛ, ԟɚɪ ɛɢɪ 
ɛўɥɢɦɞɚɧ ɨɥɞɢɧ ɢɲɥɚɬɢɥɚёɬɝɚɧ ɢɧɢɰɢɚɬɨɪ ɬɭɪɢɝɚ ԕɚɪɚɛ ɝɚɡ ɜɚ ɪɟɚɤɰɢɨɧ 
ɚɪɚɥɚɲɦɚɧɢ 120-190

ɨɋ ɝɚɱɚ ɢɫɢɬɢɲ ɭɱɭɧ ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɝɢɱɥɚɪ 
ўɪɧɚɬɢɥɝɚɧ. ɍɱɢɧɱɢ ɛўɥɢɦ ɨɯɢɪɢɞɚ ɫɨɜɢɬɝɢɱ ўɪɧɚɬɢɥɝɚɧ ɛўɥɢɛ, ɭɧɞɚ 
ɪɟɚɤɰɢɹ ɦɚɫɫɚɫɢ 200-250

ɨɋ ɝɚɱɚ ɫɨɜɢɬɢɥɚɞɢ (ɫɯɟɦɚɞɚ ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɝɢɱɥɚɪ ɜɚ ɫɨɜɢɬɝɢɱ ɤўɪɫɚɬɢɥɦɚɝɚɧ). 

Ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɞɚ ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɧɢɲɢ ԕɭɣɢɞɚɝɢ ɲɚɪɨɢɬɥɚɪɞɚ 
ɨɥɢɛ ɛɨɪɢɥɚɞɢ. 

7.1-ɠɚɞɜɚɥ 

Ԟɚɪɨɪɚɬ, ɨɋ 190-

200 

Ȼɨɫɢɦ, Ɇɩɚ 245 

Ʉɢɫɥɨɪɨɞ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ, % 0.002-

0.008 

ɗɬɢɥɟɧɧɢ ɛɢɪ ɰɢɤɥɞɚ (ɚɣɥɚɧɢɲɞɚ) ɩɨɥɢɦɟɪɝɚ ўɬɢɲ ɞɚɪɚɠɚɫɢ, % 26-30 

ɗɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɝɚ ўɬɢɲ ɭɦɭɦɢɣ ɞɚɪɚɠɚɫɢ, % 95-98 

 

Ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɞɚɧ (6) ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɝɚɧ ɷɬɢɥɟɧ ɩɨɥɢɦɟɪ ɛɢ-

ɥɚɧ ɚɪɚɥɚɲɦɚ ԟɨɥɢɞɚ ɪɟɞɭɤɰɢɹ ɜɟɧɬɢɥɢ ɨɪԕɚɥɢ 24.5-26.3 Ɇɉɚ ɛɨɫɢɦ 
ɨɫɬɢɞɚ ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɚɠɪɚɬɝɢɱɝɚ (7) ɬɭɲɚɞɢ. Ȼɭ ɟɪɞɚ ɷɬɢɥɟɧ ɜɚ ɩɨɥɢ-

ɷɬɢɥɟɧ ɛɢɪ-ɛɢɪɢɞɚɧ ɚɠɪɚɬɢɥɚɞɢ. Ⱥɠɪɚɬɝɢɱɧɢ ɸԕɨɪɢ ԕɢɫɦɢɞɚɧ ɪɟɚɤɰɢɹɝɚ 
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ɤɢɪɢɲɦɚɝɚɧ ɷɬɢɥɟɧ ɰɢɤɥɨɧɥɢ ɫɟɩɚɪɚɬɨɪɥɚɪ ԟɚɦɞɚ ɫɨɜɢɬɝɢɱɥɚɪɝɚ (12) 
ɣўɧɚɥɬɢɪɢɥɚɞɢ. Ȼɭ ɟɪɞɚ ɷɬɢɥɟɧ ɛɢɥɚɧ ɛɢɪɝɚ ɨɥɢɛ ɤɟɬɢɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 
ɚɠɪɚɬɢɥɚɞɢ. Ʉɟɣɢɧ ɷɬɢɥɟɧ ɫɨɜɢɬɢɥɚɞɢ ɜɚ ɹɧɝɢ ɷɬɢɥɟɧ ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɲ 
ɭɱɭɧ ɚɪɚɥɚɲɬɢɪɝɢɱɝɚ (4) ɜɚ ɭɧɞɚɧ ɰɢɤɥɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. 

ɋɭɸԕɥɚɧɬɢɪɢɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɸԕɨɪɢ ɛɨɫɢɦɥɢ ɚɠɪɚɬɝɢɱɧɢɧɝ ɩɚɫɬɤɢ 
ԕɢɫɦɢɞɚɧ ɞɪɨɫɫɟɥɢ ɜɟɧɬɢɥ ɨɪԕɚɥɢ ɩɚɫɬ ɛɨɫɢɦɥɢ ɚɠɪɚɬɝɢɱɝɚ (8) ɣўɧɚɥ-

ɬɢɪɢɥɚɞɢ. ɉɚɫɬ ɛɨɫɢɦɥɢ ɚɠɪɚɬɝɢɱɞɚ ɛɨɫɢɦ 0.15-0.59 Ɇɉɚ ɚɬɪɨɮɢɞɚ 
ɭɲɥɚɧɚɞɢ. ɗɪɢɝɚɧ ɷɬɢɥɟɧ ԕɨɥɞɢԕɥɚɪɢɞɚɧ ɬɨɡɚɥɚɧɝɚɧ 180-190

ɨɋ ɩɨɥɢɷɬɢɥɟɧ 
ɫɭɸԕɥɚɧɦɚɫɢ ɲɬɭɰɟɪ ɨɪԕɚɥɢ ɝɪɚɧɭɥɚɥɨɜɱɢ ɞɚɫɬɝɨԟɥɚɪɝɚ (9) ɣўɧɚɥ-

ɬɢɪɢɥɚɞɢ. 
Ƚɪɚɧɭɥɚɥɨɜɱɢ ɞɚɫɬɝɨԟɥɚɪɝɚ ɛɚɪԕɚɪɨɪɥɨɜɱɢ ɚɪɚɥɚɲɦɚ (ɮɟɧɢɥ--ɧɚɮ-

ɬɢɥɚɦɢɧ ɞɢɮɟɧɢɥ-n-ɮɟɧɥɟɧɞɢɚɦɢɧ ɛɢɥɚɧ) ɜɚ ɛɨɲԕɚ  ԕўɲɢɥɭɜɱɢ ɦɨɞɞɚɥɚɪ  
ɭɡɥɭɤɫɢɡ  ɛɟɪɢɛ ɬɭɪɢɥɚɞɢ. Ȼɚɪԕɚɪɨɪɥɨɜɱɢ ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɥɝɚɧ 
ɩɨɥɢɷɬɢɥɟɧ ɝɪɚɧɭɥɚɥɚɲɝɚ ɣўɧɚɥɬɢɪɢɥɚɞɢ. Ƚɪɚɧɭɥɚɥɚɪɧɢ ɬɟɡ ɫɨɜɢɬɢɲ 
ɦɚԕɫɚɞɢɞɚ ɝɪɚɧɭɥɚɥɨɜɱɢ ɲɚɤɥ ɬɭɡɫɢɡɥɚɧɬɢɪɢɥɝɚɧ ɫɭɜ ɛɢɥɚɧ
 ɫɨɜɢɬɢɥɚɞɢ.  60-70

ɨɋ ɝɚɱɚ ɫɨɜɢɬɢɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɝɪɚɧɭɥɚɥɚɪɢ ɫɭɜ 
ɛɢɥɚɧ ɬɟɛɪɚɧɦɚ ɷɥɚɤɤɚ (10) ɨɥɢɛ ɱɢԕɢɥɚɞɢ.  Ɍɟɛɪɚɧɦɚ ɷɥɚɤɤɚ ɫɭɜɞɚɧ 
ɬɨɡɚɥɚɧɝɚɧ ɝɪɚɧɭɥɚɥɚɪɧɢ ԕɭɪɢɬɢɲ ɦɚԕɫɚɞɢɞɚ ɢɫɫɢԕ ԟɚɜɨ  ɛɟɪɢɥɚɞɢ. Ɍɚɣёɪ 
ɩɨɥɢɷɬɢɥɟɧ  ԕɨɩɥɚɪɝɚ  ɠɨɣɥɚɧɚɞɢ.   

ɘȻ ɩɨɥɢɷɬɢɥɟɧ ԕɚɧɞɚɣ ɛўɥɫɚ ўɲɚɧɞɨԕ ёɤɢ ɬɭɪɥɢ ɪɚɧɝɥɚɪɝɚ ɛўɹɥɝɚɧ 
ԟɨɥɞɚ ɱɢԕɚɪɢɥɚɞɢ. 

Ɋɟɚɤɬɨɪ ɞɟɜɨɪɢɞɚɧ ɨɥɢɛ ɱɢԕɢɥɚёɬɝɚɧ ɢɫɫɢԕɥɢɤ ɭɦɭɦɢɣ ɚɠɪɚɥɢɛ 
ɱɢԕɚёɬɝɚɧ ɢɫɫɢԕɥɢɤɧɢɧɝ 30% ɢɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ȼɭ ԟɨɥɚɬ ɢɫɫɢԕɥɢɤ 
ɚɥɦɚɲɢɧɢɲ ɸɡɚɫɢɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɝɢ ɛɢɥɚɧ ɛɨԑɥɢԕ ɛўɥɝɚɧ, ɢɫɫɢԕɥɢɤ 
ɭɡɚɬɢɲ ɤɨɷɮɮɢɰɢɟɧɬɢɧɢ ɧɢɫɛɚɬɚɧ ɤɢɱɤɢɧɚɥɢɝɢ ɛɢɥɚɧ ɚɧɢԕɥɚɧɚɞɢ. ɒɭ-

ɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɞɚ ɷɬɢɥɟɧɧɢ ɩɨɥɢɷɬɢɥɟɧɝɚ ɚɣɥɚɧɢɲɢ 26-

30% ɞɚɧ ɨɪɬɦɚɣɞɢ. 
ɀɚɪɚёɧ ɲɚɪɨɢɬɥɚɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɣўɥɢ ɛɢɥɚɧ ɬɭɪɥɢ ɯɭɫɭɫɢɹɬɥɚɪɝɚ 

ɷɝɚ, ɡɢɱɥɢɝɢ 916-935 ɤɝ/ɦ3, ɫɭɸԕɥɚɧɦɚɫɢɧɢ ɨԕɢɲ ɤўɪɫɚɬɤɢɱɢ 0.2 ɞɚɧ 200 
ɝ/10 ɦɢɧ ɝɚɱɚ ɛўɥɝɚɧ ɬɭɪɥɢ ɯɢɥ ɩɨɥɢɷɬɢɥɟɧɥɚɪɧɢ ɨɥɢɲ ɦɭɦɤɢɧ. 

 

5.1.3. ɉɚɫɬ ɛɨɫɢɦɥɢ (ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ) ɩɨɥɢɷɬɢɥɟɧɧɢ  
ɝɚɡ ɮɚɡɚɫɢɞɚ ɨɥɢɲ 

ɉɚɫɬ ɛɨɫɢɦɥɢ (ɉȻ) ɩɨɥɢɷɬɢɥɟɧ ɷɬɢɥɟɧɧɢ ɝɚɡɥɢ ɮɚɡɚɞɚ 2.2 Ɇɩɚ ɛɨɫɢɦ 
ɨɫɬɢɞɚ, 100-105

ɨɋ ԟɚɪɨɪɚɬɞɚ ɫɢɥɢɤɚɬ ɚɫɨɫɝɚ ўɬɤɚɡɢɥɝɚɧ ɯɪɨɦɨɪɝɚɧɢɤ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɩɨɥɢɦɟɪɥɚɛ ɨɥɢɧɚɞɢ. 

Ʉɚɬɚɥɢɡɚɬɨɪɥɚɪ ɫɢɮɚɬɢɞɚ ɷɧɝ ɤɟɧɝ ɬɚɪԕɚɥɝɚɧɥɚɪɢ ԕɭɣɢɞɚɝɢɥɚɪɞɢɪ: 
ɮɚɨɥɥɚɲɬɢɪɢɥɝɚɧ ɫɢɥɢɤɚɝɟɥ ɸɡɚɫɢɝɚ ўɬɤɚɡɢɥɝɚɧ ɯɪɨɦɨɰɟɧ-ɞɢɰɢɤɥɨɩɟɧɬɚ-

ɞɢɟɧɢɥɯɪɨɦɚɬ 
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ɜɚ ɚɥɸɦɢɧɢɣɚɥɤɢɥ ɛɢɥɚɧ ԕɚɣɬɚɪɢɥɢɛ ɮɚɨɥɥɚɲɬɢɪɢɥɝɚɧ, ɫɢɥɢɤɚɝɟɥ 
ɸɡɚɫɢɝɚ ўɬɤɚɡɢɥɝɚɧ ɫɢɥɢɥɯɪɨɦɚɬ-ɛɢɫ (3-ɮɟɧɢɥɫɢɥɢɥɨɤɫɢ) ɯɪɨɦɚɬ 
[(C6H5)3SiO]2CrO2. 

ɉɨɥɢɦɟɪɥɚɧɢɲɞɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɮɚɨɥɥɢɝɢ ɤɨɦɩɨɧɟɧɬɧɢ ɬɨɡɚɥɢ-

ɝɢ, ɤɚɬɚɥɢɡɚɬɨɪ ўɬɤɚɡɢɥɝɚɧ ɚɫɨɫɧɢɧɝ ɫɨɥɢɲɬɢɪɦɚ ɸɡɚɫɢ, ԑɨɜɚɤɥɚɪɧɢɧɝ 
ԟɚɠɦɢ ɜɚ ɭɥɚɪɧɢɧɝ ўɪɬɚɱɚ ɞɢɚɦɟɬɪɢ, ɯɪɨɦɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢ ɚɫɨɫ 
ɛɢɥɚɧ ўɡɚɪɨ ɬɚɴɫɢɪɢ ɲɚɪɨɢɬɥɚɪɢɝɚ ɛɨԑɥɢԕ ɛўɥɚɞɢ. 

ɏɪɨɦɨɰɟɧ, ɫɢɥɢɤɚɝɟɥɞɚ ɯɟɦɨɫɨɪɛɰɢɹɥɚɧɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɮɚɨɥɥɚɧɚ-

ɞɢ. ɉɨɥɢɦɟɪ ɡɚɧɠɢɪɢɧɢɧɝ ўɫɢɲɢ ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢ-

ɪɨɤɢɞɚɝɢ ɩɨɥɢɦɟɪɥɚɧɢɲ ɦɟɯɚɧɢɡɦɢ ɛўɣɢɱɚ ɤɟɬɚɞɢ. 
SiO2 ɸɡɚɫɢɝɚ ўɬɤɚɡɢɥɝɚɧ ɛɢɫ (ɬɪɢɮɟɧɢɥɫɢɥɢɥ) ɯɪɨɦɚɬɧɢ ɤɚɬɚɥɢɬɢɤ 

ɮɚɨɥɥɢɝɢ, ɭɧɢ ɚɥɤɢɥɚɥɸɦɢɧɢɣ, ɦɚɫɚɥɚɧ ɞɢɷɬɢɥɚɥɸɦɢɧɢɣɷɩɨɤɫɢɞ 
[Al(C2H5)2OC2H5] ɛɢɥɚɧ ɢɲɥɚɧɝɚɧɞɚ ɚɧɱɚɝɢɧɚ ɨɪɬɚɞɢ. 

ɉȻ ɩɨɥɢɷɬɢɥɟɧɧɢ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ ԕɭɣɢɞɚɝɢ ɠɚɪɚёɧɥɚɪɞɚɧ ɬɚɲ-

ɤɢɥ ɬɨɩɝɚɧ: ɝɚɡɥɚɪɧɢ ɬɨɡɚɥɚɲ, ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɬɚɣёɪɥɚɲ, ɷɬɢɥɟɧɧɢ 
ɩɨɥɢɦɟɪɥɚɧɢɲɢ, ɩɨɥɢɷɬɢɥɟɧɝɚ ɛɚɪԕɚɪɨɪɥɨɜɱɢ ԕўɲɢɛ ɝɪɚɧɭɥɚɥɚɲ, ԕɨɩ-

ɥɚɪɝɚ ɫɨɥɢɲ. 
ɗɬɢɥɟɧɧɢ ɹɯɲɢɥɚɛ ɬɨɡɚɥɚɧɦɚɫɚ, ɭ ɹɯɲɢ ɩɨɥɢɦɟɪɥɚɧɦɚɣɞɢ ɜɚ ɭɧɞɚɧ 

ɬɚɲԕɚɪɢ ɤɚɬɚɥɢɡɚɬɨɪɧɢ ԟɚɦ ɬɟɡ ɢɲɞɚɧ ɱɢԕɚɪɚɞɢ. Ʉɚɬɚɥɢɡɚɬɨɪɧɢ ɬɚɣёɪɥɚɲ 
ɚɧɱɚ ɧɨɡɢɤ ɠɚɪɚёɧ ɛўɥɢɛ, ɛɭ ɢɲɧɢ ɠɭɞɚ ɚɧɢԕɥɢɤ ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɢɪɢɲ 
ɤɟɪɚɤ. Ȼɭɧɞɚ ɛɢɪɢɧɱɢ ɧɚɜɛɚɬɞɚ ɚɫɨɫ ɛўɥɝɚɧ ɫɢɥɢɤɚɬ ɬɚɲɭɜɱɢ 
ɮɚɨɥɥɚɲɬɢɪɢɛ ɨɥɢɧɚɞɢ. ɍɧɞɚɧ ɤɟɣɢɧ ɯɪɨɦɨɪɝɚɧɢɤ ɤɨɦɩɨɧɟɧɬɥɚɪ 
(ɯɪɨɦɨɰɟɧ ɜɚ ɫɢɥɢɥɯɪɨɦɚɬ) ɨɥɢɲ, 6% ɯɪɨɦɚɰɟɧ ɜɚ 6% ɫɢɥɢɥɯɪɨɦɚɬɧɢ 
ɢɡɨɩɟɧɬɚɧ ɦɭԟɢɬɢɞɚ ɮɚɨɥɚɲɬɢɪɢɥɝɚɧ ɫɢɥɢɤɚɝɟɥ ɸɡɚɫɢɝɚ ўɬɤɚɡɢɲ. 

ɋɢɥɢɤɚɝɟɥɧɢ ɸɡɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɝɢɞɪɨɤɫɢɥ ɝɭɪɭԟɥɚɪ ɫɨɧɢ ɜɚ 
ɞɟɦɚɤ ɯɪɨɦɨɰɟɧɧɢ ɭɥɚɪ ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɛ, ɬɚɲɭɜɱɢ ɛɢɥɚɧ ԟɨɫɢɥ 
ԕɢɥɝɚɧ ɤɢɦёɜɢɣ ɛɨԑɥɚɪɢ ɫɨɧɢ ɫɢɥɢɤɚɝɟɥɧɢ ɮɚɨɥɥɚɲɬɢɪɢɲ ɲɚɪɨɢɬɥɚɪɢɝɚ 
ɛɨԑɥɢԕ ɛўɥɚɞɢ. ɐɢɤɥɢɤ ɬɭɡɢɥɢɲɝɚ ɷɝɚ ɫɬɪɭɤɬɭɪɚɥɚɪ ԟɨɫɢɥ ɛўɥɢɲɢɧɢ 
ɨɥɞɢɧɢ ɨɥɢɲ ɦɚԕɫɚɞɢɞɚ ɮɚɨɥɥɚɲɝɚɧ ɫɢɥɢɤɚɝɟɥ ɸɡɚɫɢɞɚ ɤɚɦɪɨԕ ɝɢɞɪɨɤɫɢɥ 
ɝɭɪɭԟɥɚɪɢ ԕɨɥɢɲɢ ɤɟɪɚɤ. Ȼɭɧɝɚ ɫɢɥɢɤɚɝɟɥɧɢ 600-800

ɨɋ ɞɚ ɞɟɝɢɞɪɚɬɥɚɲ 
ɧɚɬɢɠɚɫɢɞɚ ɷɪɢɲɢɥɚɞɢ. 

Ɍɚɲɭɜɱɢ-ɫɢɥɢɤɚɝɟɥɧɢ ɸԕɨɪɢ ԟɚɪɨɪɚɬ ɬɚɴɫɢɪɢɞɚ ɚɜɜɚɥɢɝɚ ɢɫɫɢԕ 
ԕɭɪɢɬɢɥɝɚɧ ԟɚɜɨ, ɤɟɣɢɧ ɷɫɚ ɚɡɨɬ ёɪɞɚɦɢɞɚ ԕɚɣɧɚёɬɝɚɧ ԕɚɬɥɚɦɞɚ ɮɚɨɥ-

ɥɚɲɬɢɪɢɥɚɞɢ. Ɏɚɨɥɥɚɲɬɢɪɢɥɝɚɧ ɫɢɥɢɤɚɝɟɥ ɤɭɤɭɧ ɤўɪɢɧɢɲɢɞɚ ɨɥɢɧɚɞɢ. 
ɏɪɨɦɨɰɟɧɧɢ ɨɥɢɲ ɭɱɭɧ, ɚɜɜɚɥɢɝɚ ɰɢɤɥɨɩɟɧɬɚɞɢɟɧ ɛɢɥɚɧ ɦɟɬɚɥɥ 

ɤўɪɢɧɢɲɢɞɚɝɢ ɧɚɬɪɢɣɞɚɧ ԕɭɪɢɬɢɥɝɚɧ ɬɟɬɪɚɝɢɞɪɨɮɭɪɚɧ ɦɭԟɢɬɢɞɚ 5-10
ɨɋ ɞɚ 

ɧɚɬɪɢɣ ɰɢɤɥɨɩɟɧɬɚɞɢɟɧɢɥɢ ɫɢɧɬɟɡ ԕɢɥɢɧɚɞɢ. Ⱥɠɪɚɥɢɛ ɱɢԕɚёɬɝɚɧ ɜɨɞɨɪɨɞ 
ɚɡɨɬ ёɪɞɚɦɢɞɚ ɩɭɮɥɚɛ ɱɢԕɚɪɢɥɢɛ ɬɭɪɢɥɚɞɢ. ɇɚɬɪɢɣ ɰɢɤɥɨɩɟɧɬɚɞɢɟɧɢɥɢ 
ԟɨɫɢɥ ɛўɥɝɚɧ ɪɟɚɤɬɨɪɝɚ 40ɨɋ ɞɚ ɯɪɨɦɧɢ ɭɱ ɯɥɨɪɢɞɥɢ ɬɭɡɢ ԕўɲɢɥɢɛ, 
ԟɚɪɨɪɚɬɧɢ 60ɨɋ ɝɚɱɚ ɤўɬɚɪɢɥɫɚ ɯɪɨɦɨɰɟɧ ԟɨɫɢɥ ɛўɥɚɞɢ. Ɋɟɚɤɬɨɪɝɚ 
ԕɭɪɢɬɢɥɝɚɧ ɬɨɥɭɨɥ ɫɨɥɢɧɢɛ ɯɪɨɦɨɰɟɧɧɢ 5% ɥɢ ɷɪɢɬɦɚɫɢ ɬɚɣёɪɥɚɧɚɞɢ. 

ɋɢɥɢɥɯɪɨɦɬ ɬўɪɬɯɥɨɪɢɞɥɢ ɭɝɥɟɪɨɞ ɦɭԟɢɬɢɞɚ ɭɱɮɟɧɢɥɫɢɥɚɧɨɥ ɛɢɥɚɧ 
ɯɪɨɦ ɬɪɢɨɤɫɢɞɢɧɢ ɦɚɝɧɢɣ ɫɭɥɮɚɬɢ ɢɲɬɢɪɨɤɢɞɚ, 60ɨɋ ɞɚ ɬɚɴɫɢɪ ɷɬɬɢɪɢɛ 
ɨɥɢɧɚɞɢ. Ɇɚɝɧɢɣ ɫɭɥɮɚɬɢ ɚɠɪɚɥɢɛ ɱɢԕɚёɬɝɚɧ ɜɨɞɨɪɨɞɧɢ ɸɬɢɲ ɦɚԕɫɚɞɢɞɚ 
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ɢɲɥɚɬɢɥɚɞɢ. Ɋɟɚɤɰɢɨɧ ɦɭԟɢɬɧɢ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɝɚɧ ɦɨɞɞɚɥɚɪɞɚɧ 
ɮɢɥɬɪɥɚɛ ɬɨɡɚɥɚɛ ɨɥɢɧɚɞɢ. 

ɋɢɥɢɥɯɪɨɦɚɬɧɢ 70ɨɋ ɞɚ ɝɟɩɬɚɧɞɚ ɷɪɢɬɢɛ, 36ɨɋ ɝɚɱɚ ɫɨɜɢɬɢɥɫɚ, ɭ ɬɨɡɚ 
ɤɪɢɫɬɚɥɥɚɪ ԟɨɥɢɞɚ ɚɠɪɚɥɢɛ ɱɢԕɚɞɢ ɜɚ 60ɨɋ ɞɚ ԕɭɪɢɬɢɛ ɨɥɢɧɚɞɢ. 

ɏɪɨɦɨɪɝɚɧɢɤ ɤɨɦɩɨɧɟɧɬɥɚɪɧɢ ɫɢɥɢɤɚɬ ɬɚɲɭɜɱɢ ɸɡɚɫɢɝɚ ўɬɤɚɡɢɲ 
ɦɚԕɫɚɞɢɞɚ, ɚɪɚɥɚɲɬɢɪɝɢɱɝɚ ɮɚɨɥɥɚɧɝɚɧ ɤɪɟɦɧɢɣ ɢɤɤɢ ɨɤɫɢɞɢ ɫɨɥɢɧɚɞɢ ɜɚ 
ԕɚɧɞɚɣ ɤɚɬɚɥɢɡɚɬɨɪ ɬɚɣёɪɥɚɧɢɲɢɝɚ ԕɚɪɚɛ ɭɧɝɚ ɬɨɡɚɥɚɧɝɚɧ ɢɡɨɩɟɧɬɚɧ, 
ɫɢɥɢɥɯɪɨɦɚɬ ɜɚ ɞɢɷɬɢɥɚɥɸɦɢɧɢɣɷɬɨɤɫɢɞɧɢɧɝ ɢɡɨɩɟɧɬɚɧɞɚɝɢ ɷɪɢɬɦɚɫɢ, ёɤɢ 
ɯɪɨɦɨɰɟɧɧɢ ɷɪɢɬɦɚɫɢ ɛɢɥɚɧ ɬɟɬɪɚɝɢɞɪɨɮɭɪɚɧ ԕўɲɢɥɚɞɢ. Ɍɨɡɚɥɚɛ 
ԕɭɪɢɬɢɥɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪ ɤɭɤɭɧ ɤўɪɢɧɢɲɢɞɚ ɢɞɢɲɝɚ ɬɭɲɢɪɢɥɚɞɢ ɜɚ ɭ ɟɪɞɚɧ 
ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬ ёɪɞɚɦɢɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɬɨɪɢɝɚ ɭɡɚɬɢɥɚɞɢ. 
 

 
7.3-Ɋɚɫɦ. ɉɚɫɬ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɝɚɡ ɮɚɡɚɫɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 

ɠɚɪɚёɧɢɧɢɧɝ ɫɯɟɦɚɫɢ: 
1-ɩɨɥɢɦɟɪɥɨɜɱɢ ɪɟɚɤɬɨɪ; 2-ɚɠɪɚɬɝɢɱ; 3-ɩɭɮɥɚɲ ɢɞɢɲɢ; 4-ɤɚɬɚɥɢɡɚɬɨɪ 
ɢɞɢɲɢ; 5-ԟɚɜɨ ɛɢɥɚɧ ɫɨɜɢɬɝɢɱ ɞɚɫɬɝɨԟɢ; 6-ɰɢɪɤɭɥɹɰɢɹɥɨɜɱɢ ɤɨɦɩɪɟɫɫɨɪ. 

ɉɚɫɬ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɧɢɧɝ ɩɪɢɧɰɢɩɢɚɥ ɫɯɟɦɚɫɢ ɪɚɫɦ 2 ɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ. 

ɗɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɲ ɩɨɥɢɦɟɪɥɨɜɱɢ-ɪɟɚɤɬɨɪɞɚ (1) ўɬɤɚɡɢɥɚɞɢ. Ɋɟ-

ɚɤɬɨɪ, ɩɚɫɬɤɢ ԕɢɫɦɢɧɢ ɞɢɚɦɟɬɪɢ 4 ɦ ɜɚ ɸԕɨɪɢ ԕɢɫɦɢɞɚɝɢ ɞɢɚɦɟɬɪɢ 8 ɦ 
(ԟɚɠɦɢ 140 ɦ3), ɛɚɥɚɧɞɥɢɝɢ 25 ɦ ɛўɥɝɚɧ ɤɨɥɨɧɧɚɞɢɪ. Ⱥɧɚ ɲɭɧɞɚɣ ɪɟɚɤɬɨɪ 
ɣɢɥɢɝɚ 70 ɦɢɧɝ ɬ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɚɞɢ. Ɋɟɚɤɬɨɪɝɚ 4ɱɢ ɢɞɢɲɞɚɧ 
ɬɨɡɚɥɚɧɝɚɧ ɸԕɨɪɢ ɛɨɫɢɦɞɚɝɢ ɚɡɨɬɥɢ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬ ёɪɞɚ77ɨɥɢ 
ɤɭɤɭɧɫɢɦɨɧ ɤɚɬɚɥɢɡɚɬɨɪ ɛɟɪɢɥɚɞɢ. 

ɍɡɚɬɢɥɚёɬɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪ ɦɢԕɞɨɪɢ ɪɨɬɨɪɥɢ ɦɟɴёɪɥɚɝɢɱ ёɪɞɚɦɢɞɚ 
ўɡɝɚɪɬɢɪɢɛ ɬɭɪɢɥɢɲɢ ɦɭɦɤɢɧ. Ȼɟɪɢɥɝɚɧ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɥɢ ɩɨɥɢɦɟɪ ɨɥɢɲ 
ɦɚԕɫɚɞɢɞɚ ɪɟɚɤɬɨɪɝɚ ɜɨɞɨɪɨɞ ɤɢɪɢɬɢɥɚɞɢ, ɡɢɱɥɢɤɧɢ ўɡɝɚɪɬɢɪɢɲɝɚ ɷɫɚ 
ɨɡɝɢɧɚ ɦɢԕɞɨɪɞɚ ɛɭɬɢɥɟɧ, ɩɪɨɩɢɥɟɧ ɤɚɛɢ ɫɨɦɨɧɨɦɟɪɥɚɪ ԕўɲɢɲ ɨɪԕɚɥɢ 
ɷɪɢɲɢɥɚɞɢ. 

ɗɬɢɥɟɧɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲɢ ɦɚɜԟɭɦ ԕɚɣɧɚɲɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 
Ȼɟɪɢɥɚёɬɝɚɧ ɷɬɢɥɟɧɧɢ ɛɢɪ ɯɢɥ ɬɚԕɫɢɦɥɚɧɢɲɢɧɢ ԟɚɦɞɚ ɦɚɜԟɭɦ ԕɚɣɧɚɲ 
ԕɚɬɥɚɦɢɧɢ ԟɨɫɢɥ ԕɢɥɢɲ ɭɱɭɧ ɪɟɚɤɬɨɪɧɢɧɝ ɩɚɫɬɤɢ ԕɢɫɦɢɞɚ ɩɟɪɮɨɪɚɰɢɹɥɢ 
ɩɚɧɠɚɪɚ ўɪɧɚɬɢɥɝɚɧ, ɬɟɩɚ ԕɢɫɦɢɞɚ ɷɫɚ ɝɚɡ ɬɟɡɥɢɝɢɧɢ ɤɚɦɚɣɬɢɪɢɲ ɜɚ 
ɩɨɥɢɦɟɪ ɡɚɪɪɚɱɚɥɚɪɢɧɢ ɭɲɥɚɛ ԕɨɥɢɲ ɭɱɭɧ ɤɟɧɝɚɣɬɢɪɢɥɝɚɧ ɛўɥɢɦ ɦɚɜɠɭɞ. 
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Ɋɟɚɤɰɢɨɧ ɢɫɫɢԕɥɢɤ ɫɨɜɢɬɝɢɱɥɚɪ (5) ɨɪԕɚɥɢ ўɬɢɛ ɚɣɥɚɧɚёɬɝɚɧ ɝɚɡɥɚɪ 
ёɪɞɚɦɢɞɚ ɱɢԕɚɪɢɛ ɬɭɪɢɥɚɞɢ. 

Ƚɚɡɧɢ ɚɣɥɚɧɬɢɪɢɲ ɛɢɪ ɩɨԑɨɧɚɥɢɤ ɦɚɪɤɚɡɞɚɧ ԕɨɱɦɚ ɤɨɦɩɪɟɫɫɨɪ (6) 
ёɪɞɚɦɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ԟɨɫɢɥ ɛўɥɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɪɟɚɤɬɨɪɧɢɧɝ 
ɩɚɫɬɤɢ ԕɢɫɦɢɞɚ ɣɢԑɢɥɚɞɢ. ɗɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ 6 % ɧɢ 
ɬɚɲɤɢɥ ɷɬɚɞɢ. Ԟɚɪ 6 ɦɢɧɭɬɞɚ ɩɨɥɢɷɬɢɥɟɧ ɪɟɚɤɬɨɪɞɚɧ ɱɢԕɚɪɢɛ ɬɭɪɢɥɚɞɢ. 

ɉɨɥɢɦɟɪ ɪɟɚɤɬɨɪɞɚɧ ɚɠɪɚɬɝɢɱɝɚ (2) ɭɡɚɬɢɥɚɞɢ ɜɚ ɛɭ ɟɪɞɚ ɪɟɚɤɰɢɹɝɚ 
ɤɢɪɢɲɦɚɝɚɧ ɷɬɢɥɟɧɞɚɧ ɚɠɪɚɬɢɥɚɞɢ. Ⱥɠɪɚɬɢɥɝɚɧ ɷɬɢɥɟɧ ɬɨɡɚɥɚɝɢɱɞɚɧ ўɬɢɛ 
ɪɟɚɤɰɢɹ ɦɭԟɢɬɢɝɚ ԕɚɣɬɚɪɢɥɚɞɢ, ɩɨɥɢɷɬɢɥɟɧ ɷɫɚ 3ɱɢ ɢɞɢɲɝɚ ɬɭɲɢɪɢɥɢɛ, ɭ 
ɟɪɞɚ ɢɧɟɪɬ ɝɚɡ (ɚɡɨɬ) ɛɢɥɚɧ ɩɭɮɥɚɧɚɞɢ. ɉɭɮɥɚɧɝɚɧ ɝɚɡ ɮɢɥɬɪ ɨɪԕɚɥɢ ўɬɢɛ, 
ɮɢɥɬɪɞɚ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ ɦɚɣɞɚ ɡɚɪɪɚɱɚɥɚɪɢ ɭɲɥɚɛ ԕɨɥɢɧɚɞɢ. Ʉɟɣɢɧ 
ɩɨɥɢɷɬɢɥɟɧ ɛɚɪԕɚɪɨɪɥɨɜɱɢ ԕўɲɢɥɢɛ ɝɪɚɧɭɥɚɥɚɲɝɚ, ɭ ɟɪɞɚɧ ɷɫɚ ɢɞɢɲɥɚɪɝɚ 
ɫɨɥɢɲɝɚ ɭɡɚɬɢɥɚɞɢ. 

Ɍɟɯɧɨɥɨɝɢɤ ɫɯɟɦɚɞɚ ɤɚɬɚɥɢɡɚɬɨɪ, ɦɨɧɨɦɟɪ, ɫɨɦɨɧɨɦɟɪ, ɜɨɞɨɪɨɞ-

ɥɚɪɧɢ ɚɜɬɨɦɚɬɥɚɪ ёɪɞɚɦɢɞɚ ɨɥɢɲɜɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɩɨɥɢɦɟɪɧɢ ԟɚɦ ɚɜ-

ɬɨɦɚɬɢɤ ɬɭɲɢɪɢɛ ɬɭɪɢɲ ɤўɡɞɚ ɬɭɬɢɥɝɚɧ. Ȼɭ ɠɚɪɚёɧɞɚ ɤɚɬɚɥɢɡɚɬɨɪɞɚɧ, 
ɷɪɢɬɭɜɱɢɞɚɧ, ɩɚɫɬ ɦɨɥɟɤɭɥɚɥɚɥɢ ɩɨɥɢɦɟɪɞɚɧ ɬɨɡɚɥɚɲ ɤўɡɞɚ ɬɭɬɢɥɦɚɝɚɧ. 
Ɉɥɢɧɝɚɧ ɩɨɥɢɦɟɪ ԕɭɪɢɬɢɥɦɚɣɞɢ. 

ɏɪɨɦɨɪɝɚɧɢɤ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɢɲɥɚɬɢɲ, 940-950 ɤɝ/ɦ3
 ɡɢɱɥɢɤɤɚ, 

ɬɨɪ ɜɚ ɤɟɧɝ ɦɨɥɟɤɭɥɹɪ-ɦɚɫɫɚɜɢɣ ɛўɥɢɧɢɲɝɚ (ɆɆȻ) ɷɝɚ ɛўɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 
ɨɥɢɲɝɚ ɢɦɤɨɧ ɛɟɪɚɞɢ. Ȼɭ ɉɗ ɦɚɜɠɭɞ ԕɚɣɬɚ ɢɲɥɚɲ ɭɫɭɥɥɚɪɢɧɢɧɝ ԟɚɦɦɚɫɢ 
ёɪɞɚɦɢɞɚ ԕɚɣɬɚ ɢɲɥɚɧɢɲɢ ɦɭɦɤɢɧ. 

 

5.1.4. ɋɭɸԕ ɮɚɡɚ ɜɚ ɩɚɫɬ ɛɨɫɢɦɞɚ (ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ) ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ 

 

ɉɚɫɬ ɛɨɫɢɦɞɚɝɢ (ɉȻ)  ɩɨɥɢɷɬɢɥɟɧ  ɛɭ  ɭɫɭɥ  ɛɢɥɚɧ   ɷɬɢɥɟɧɧɢ 0.3-0.5 

Ɇɉɚ ɛɨɫɢɦɞɚ, 70-80
ɨɋ ɞɚ, ɨɪɝɚɧɢɤ ɷɪɢɬɭɜɱɢɥɚɪ (ɛɟɧɡɢɧ ɜɚ ɲ.ɤ.) ɦɭԟɢɬɢɞɚ 

ɩɨɥɢɦɟɪɥɚɛ ɨɥɢɧɚɞɢ. ɉɨɥɢɦɟɪɥɚɧɢɲ ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ 
(ɞɢɷɬɢɥɚɥɸɦɢɧɢɣɯɥɨɪɢɞ ɜɚ ɬɢɬɚɧɬɟɬɪɚɯɥɨɪɢɞɢ) ɢɲɬɢɪɨɤɢɞɚ ɨɥɢɛ 
ɛɨɪɢɥɚɞɢ. Ⱥɥɤɢɥɚɥɸɦɢɧɢɣɧɢ ɬɢɬɚɧ ɬўɪɬɯɥɨɪɢɞɝɚ ɧɢɫɛɚɬɢ 1:1 ɞɚɧ 1:2 ɝɚɱɚ 
ɨɥɢɧɚɞɢ. 

Ȼɭ ɤɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɥɟɤɫɢ ԟɚɜɨɞɚɝɢ ɤɢɫɥɨɪɨɞ ɜɚ ɧɚɦɥɢɤ ɬɚɴɫɢɪɢɞɚ 
ɩɚɪɱɚɥɚɧɢɛ ɤɟɬɢɲɢ ɫɚɛɚɛɥɢ, ɩɨɥɢɦɟɪɥɚɧɢɲ ɫɭɜɫɢɡɥɚɧɬɢɪɢɥɝɚɧ ɷɪɢɬɦɚ 
ɦɭԟɢɬɢɞɚ ɜɚ ɚɡɨɬ ɚɬɦɨɫɮɟɪɚɫɢɞɚ ɨɥɢɛ ɛɨɪɢɥɢɲɢ ɲɚɪɬ. 

ɋɚɧɨɚɬɞɚ ɩɨɥɢɷɬɢɥɟɧ Al(C2H5)2Cl/TiCl4 ɤɚɬɚɥɢɬɢɤ ɤɨɦɩɥɟɤɫɢ 
ɢɲɬɢɪɨɤɢɞɚ ɹɪɢɦ ɭɡɥɭɤɫɢɡ ɭɫɭɥɞɚ ɨɥɢɧɚɞɢ. ɍɱɷɬɢɥɚɥɸɦɢɧɢɣɝɚ ɧɢɫɛɚɬɚɧ 
ɩɨɥɢɦɟɪɥɚɧɢɲɞɚ ɞɢɷɬɢɥɚɥɸɦɢɧɢɣɯɥɨɪɢɞɧɢ ɢɲɥɚɬɢɲ ɚɧɱɚ ԕɭɥɚɣ. ɑɭɧɤɢ 
ɞɢɷɬɢɥɚɸɦɢɧɢɣɯɥɨɪɢɞ ɨɫɨɧ ɬɨɡɚɥɚɧɚɞɢ, ɚɧɱɚ ɚɪɡɨɧ ɜɚ ɷɧɝ ɦɭԟɢɦɢ ёɧɢɲ 
ԟɚɦɞɚ ɩɨɪɬɥɚɲɝɚ ɦɨɣɢɥɥɢɝɢ ɚɧɱɚ ɤɚɦ. 

ɉɚɫɬ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢ (ɪɚɫɦ 
3) ԕɭɣɢɞɚɝɢ ɛўɥɢɦɥɚɪɞɚɧ ɢɛɨɪɚɬ: ɤɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɥɟɤɫɢɧɢ ɬɚɣёɪɥɚɲ, 
ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɲ, ɩɨɥɢɦɟɪɧɢ ɸɜɢɲ, ɚɠɪɚɬɢɲ ɜɚ ԕɭɪɢɬɢɲ. ɍɲɛɭ 
ɫɯɟɦɚ ɛўɣɢɱɚ ԟɚɦɦɚ ɛўɥɢɦɥɚɪɞɚ ɠɚɪɚёɧɥɚɪ ɭɡɥɭɤɫɢɡ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 
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5.4-ɪɚɫɦ. ɉɨɥɢɦɟɪɥɚɧɢɲ ɦɟɯɚɧɢɡɦɥɚɪɢ 

 

Ʉɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɥɟɤɫɢ 25-50
ɨɋ ɞɚ (1) ɜɚ (2) ўɥɱɚɝɢɱɥɚɪɞɚɧ ɭɡɚɬɢ-

ɥɚёɬɝɚɧ ɞɢɷɬɢɥɚɥɸɦɢɧɢɣɯɥɨɪɢɞ ɛɢɥɚɧ ɬɟɬɪɚɯɥɨɪ ɬɢɬɚɧɧɢ ɛɟɧɡɢɧɞɚɝɢ 
ɷɪɢɬɦɚɥɚɪɢɧɢ 3ɱɢ ɚɪɚɥɚɲɬɢɪɝɢɱɞɚ ɚɪɚɥɚɲɬɢɪɢɛ ɨɥɢɧɚɞɢ. Ɉɥɢɧɝɚɧ ɤɨɦɩ-

ɥɟɤɫ 15 ɦɢɧɭɬ ɭɲɥɚɛ ɬɭɪɢɥɝɚɱ, 4ɱɢ ɚɩɩɚɪɚɬɞɚ ԟɢɫɨɛɥɚɝɢɱ ɨɪԕɚɥɢ ɬɭɲɚ-

ёɬɝɚɧ ɛɟɧɡɢɧ ɛɢɥɚɧ 1 ɤɝ/ɦ3
 ɤɨɧɰɟɧɬɪɚɰɢɹɝɚɱɚ ɫɭɸɥɬɢɪɢɥɚɞɢ. 

Ʉɚɬɚɥɢɡɚɬɨɪɧɢɧɝ ɬɚɣёɪ ɫɭɫɩɟɧɡɢɹɫɢ 5ɱɢ ɨɪɚɥɢԕ ɢɞɢɲɝɚ ɭɡɚɬɢɥɚɞɢ ɜɚ 
ɭ ɟɪɞɚɧ ɦɟɴёɪɢɣ ɧɚɫɨɫ ɛɢɥɚɧ ɭɡɥɭɤɫɢɡ 6ɱɢ ɩɨɥɢɦɟɪɥɚɧɢɲ ɚɩɩɚɪɚɬɢɝɚ 
ɛɟɪɢɛ ɬɭɪɢɥɚɞɢ. ɉɨɥɢɦɟɪɥɚɧɢɲ ɚɩɩɚɪɚɬɢɝɚ ɪɨɫɬɥɚɝɢɱ ёɤɢ ԟɢɫɨɛɥɚɝɢɱ 
ɨɪԕɚɥɢ ɬɨɡɚ ɷɬɢɥɟɧɧɢ ɜɨɞɨɪɨɞ ɛɢɥɚɧ ɚɪɚɥɚɲɦɚɫɢ ԟɚɦ ɭɡɚɬɢɛ ɬɭɪɢɥɚɞɢ. 

ɗɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɲ ԕɭɣɢɞɚɝɢ ɲɚɪɨɢɬɥɚɪɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ: 
7.2-ɠɚɞɜɚɥ2

 

Ԟɚɪɨɪɚɬ, ɨɋ 70-80 

Ȼɨɫɢɦ, Ɇɩɚ 0.15-0.2 

Ȼɟɧɡɢɧɞɚɝɢ ɤɚɬɚɥɢɡɚɬɨɪ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ, ɤɝ/ɦ3
 1 ɝɚ ɹԕɢɧ 

ɗɬɢɥɟɧɧɢɧɝ ɩɨɥɢɷɬɢɥɟɧɝɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ, % 98 ɝɚ ɹԕɢɧ 

1 ɦ3
 ɚɩɩɚɪɚɬ ԟɚɠɦɢɞɚɧ ɨɥɢɧɚɞɢɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɦɢԕɞɨɪɢ, 

ɤɝ 

100 

 

ɉɨɥɢɦɟɪɥɚɧɢɲɞɚɧ ɚɠɪɚɥɢɛ ɱɢԕɚёɬɝɚɧ ɢɫɫɢԕɥɢɤ 345 ɤȾɠ/ɤɝ ɧɢ 
ɬɚɲɤɢɥ ɷɬɚɞɢ. Ɋɟɚɤɬɨɪ ɞɟɜɨɪɥɚɪɢ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ ёɩɢɲɢɛ ԕɨɥɢɲɢ ɧɚɬɢ-

ɠɚɫɢɞɚ, ɢɫɫɢԕɥɢɤɧɢ ёɦɨɧ ўɬɤɚɡɚɞɢ. ɒɭ ɫɚɛɚɛɥɢ ɪɟɚɤɰɢɹɞɚ ɚɠɪɚɥɢɛ 
ɱɢԕɚёɬɝɚɧ ɢɫɫɢԕɥɢɤ ɝɚɡ ɩɭɮɥɚɝɢɱ (7) ёɪɞɚɦɢɞɚ ɚɣɥɚɧɢɛ ɬɭɪɝɚɧ ɷɬɢɥɟɧ-

ɛɟɧɡɢɧɧɢɧɝ ɩɚɪ-ɝɚɡ ɚɪɚɥɚɲɦɚɫɢ ɨɪԕɚɥɢ ԟɚɦɞɚ 8ɱɢ ɧɚɫɨɫ ёɪɞɚɦɢɞɚ ɚɣɥɚɧɢɛ 
ɬɭɪɝɚɧ ɛɟɧɡɢɧ ɨɪԕɚɥɢ ɨɥɢɛ ɱɢԕɢɛ ɤɟɬɢɥɚɞɢ. Ԕɢɡɢɝɚɧ ɩɚɪ-ɝɚɡ ɚɪɚɥɚɲɦɚɫɢ, 
9ɱɢ ɫɤɪɭɛɛɟɪɝɚ ɭɡɚɬɢɥɚɞɢ ɜ ɭ ɟɪɞɚ ɫɨɜɭԕ ɛɟɧɡɢɧ ɛɢɥɚɧ ɫɨɜɢɬɢɥɚɞɢ ԟɚɦɞɚ 
ɩɨɥɢɦɟɪɥɚɧɢɲ ɚɩɩɚɪɚɬɢɞɚɧ (6) ɨɥɢɛ ɱɢԕɢɛ ɤɟɬɢɥɝɚɧ ɩɨɥɢɦɟɪ 
ɡɚɪɪɚɱɚɥɚɪɢɞɚɧ ɬɨɡɚɥɚɧɚɞɢ. 

ɋɤɪɭɛɛɟɪɞɚɧ (9) ɛɟɧɡɢɧ 8ɱɢ ɧɚɫɨɫ ёɪɞɚɦɢɞɚ ɫɨɜɢɬɝɢɱ (10) ɨɪԕɚɥɢ ɹɧɚ 
ɫɤɪɭɛɛɟɪ ɜɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɚɩɩɚɪɚɬɢɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. ɋɨɜɢɬɢɥɝɚɧ ɷɬɢɥɟɧ 
ɷɫɚ 9ɱɢ ɫɤɪɭɛɛɟɪɞɚɧ 11ɱɢ ɝɚɡ ɚɠɪɚɬɝɢɱ ɨɪԕɚɥɢ 6ɱɢ ɩɨɥɢɦɟɪɥɚɧɢɲ 

                                                           
2
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York, 2000. -55-56 p. 
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ɚɩɩɚɪɚɬɢɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. Ɍɨɡɚ ɷɬɢɥɟɧɧɢ ɦɢԕɞɨɪɢ ɩɨɥɢɦɟɪɥɚɧɢɲ ɚɩɩɚɪɚɬɢ-

ɞɚɝɢ ɛɨɫɢɦ ёɪɞɚɦɢɞɚ ɦɭɜɨɮɢԕɥɚɲɬɢɪɢɛ ɬɭɪɢɥɚɞɢ. 
ɉɨɥɢɷɬɢɥɟɧɧɢ ɛɟɧɡɢɧɞɚɝɢ ɫɭɫɩɟɧɡɢɹɫɢ 13ɱɢ ɚɩɩɚɪɚɬɝɚ ɭɡɚɬɢɥɚɞɢ ɜɚ 

ɭ ɟɪɞɚ ɤɚɬɚɥɢɡɚɬɨɪ ԕɨɥɞɢԕɥɚɪɢɧɢ ɩɚɪɱɚɥɚɲ ɦɚԕɫɚɞɢɞɚ ɢɡɨɩɪɨɩɢɥ ɫɩɢɪɬɢ 
ɛɢɥɚɧ ɢɲɥɚɧɚɞɢ.  

Ʉɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɨɧɟɧɬɥɚɪɢ ɚɥɤɨɝɨɥɹɬ ɤўɪɢɧɢɲɢɞɚ ɷɪɢɬɦɚɝɚ ўɬɚɞɢ 
ɜɚ ɷɪɢɬɭɜɱɢ ɛɢɥɚɧ ɰɟɧɬɪɢɮɭɝɚɝɚ ɭɡɚɬɢɥɚɞɢ. ɍɡɥɭɤɫɢɡ ɢɲɥɨɜɱɢ 
ɰɟɧɬɪɢɮɭɝɚɞɚ (14) ɩɨɥɢɦɟɪ ɫɭɸԕɥɢɤɥɚɪɞɚɧ ɚɠɪɚɬɢɛ ɨɥɢɧɚɞɢ. ɋɩɢɪɬ-

ɛɟɧɡɢɧ ɚɪɚɥɚɲɦɚɫɢɞɚɧ ɢɛɨɪɚɬ ɫɭɸԕɥɢɤ ɷɫɚ 14ɱɢ ɰɟɧɬɪɢɮɭɝɚɞɚɧ 15ɱɢ 
ɚɩɩɚɪɚɬɝɚ ɭɡɚɬɢɥɚɞɢ ɜɚ ɭ ɟɪɞɚ ɢɡɨɩɪɨɩɢɥɚɬ ɧɚɬɪɢɣɧɢ 20%-ɥɢ ɷɪɢɬɦɚɫɢ 
ёɪɞɚɦɢɞɚ ɧɟɣɬɪɚɥɥɚɧɢɛ ɪɟɝɟɧɟɪɚɰɢɹɝɚ ɛɟɪɢɥɚɞɢ. 

 
7.5-Ɋɚɫɦ. ɋɭɸԕ ɮɚɡɚɞɚ ɩɚɫɬ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɧɢ ɫɯɟɦɚɫɢ:1-

ɞɢɷɬɢɥɚɥɸɦɢɧɢɣɯɥɨɪɢɞɧɢ ɨԑɢɪɥɢɤ ɛўɣɢɱɚ ɦɟёɪɥɨɜɱɢ; 2-ɬɢɬɚɧ ɬɟɬɪɚɯɥɨɪɢɞɢɧɢ ɨԑɢɪɥɢɤ 
ɛўɣɢɱɚ ɦɟёɪɥɨɜɱɢ; 3-ɤɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɥɟɤɫɢ ɚɪɚɥɚɲɬɢɪɝɢɱɢ; 4-ɤɨɦɩɥɟɤɫɧɢ 
ɫɭɸԕɥɚɧɬɢɪɢɲ ɢɞɢɲɢ; 5-ɨɪɚɥɢԕ ɢɞɢɲ; 6-ɩɨɥɢɦɟɪɥɚɲ ɚɩɩɚɪɚɬɢ; 7-ɝɚɡ ɩɭɮɥɚɝɢɱ; 8-

ɦɚɪɤɚɡɞɚɧ ԕɨɱɦɚ ɧɚɫɨɫ; 9-ɫɤɪɭɛɛɟɪ; 10-ԕɭɜɢɪ ԕɨɛɢԕɥɢ ɦɭɡɥɚɬɝɢɱ; 11-ɝɚɡ ɚɠɪɚɬɭɜɱɢ 
ɚɩɩɚɪɚɬ; 12-ɫɭɫɩɟɧɡɢɹ ɣɢԑɭɜɱɢ ɢɞɢɲ; 13-ɤɚɬɚɥɢɡɚɬɨɪɧɢ ɩɚɪɱɚɥɚɲ ɚɩɩɚɪɚɬɢ; 14,17-

ɰɟɧɬɪɢɮɭɝɚɥɚɪ; 15-ɩɨɥɢɦɟɪɥɚɧɢɲɞɚɧ ɱɢԕԕɚɧ ɷɪɢɬɭɜɱɢɧɢ ɧɟɣɬɪɚɥɥɚɲ; 16-ɸɜɢɲ ɢɞɢɲɢ; 
18-ԕɚɣɧɚɲ ԕɚɬɥɚɦɥɢ ԕɭɪɢɬɝɢɱ. 

 

ɉɨɥɢɷɬɢɥɟɧ ɩɚɫɬɚɫɢ 14-ɰɟɧɬɪɢɮɭɝɚɞɚɧ 16ɱɢ ɚɩɩɚɪɚɬɝɚ ɭɡɚɬɢɥɚɞɢ ɜɚ 
ɭ ɟɪɞɚ ɸɜɢɥɚɞɢ. ɉɨɥɢɦɟɪ ɨɯɢɪɝɢ ɦɚɪɨɬɚɛɚ 17ɱɢ ɰɟɧɬɪɢɮɭɝɚɞɚ ɪɟ-

ɝɟɧɢɪɥɚɧɝɚɧ ɷɪɬɭɜɱɢ ёɤɢ ɫɭɜ ёɪɞɚɦɢɞɚ ɤɭɥ ɦɢԕɞɨɪɢ 0.05% ԕɨɥɝɭɧɢɱɚ 
ɸɜɢɥɚɞɢ ɜɚ ԕɭɪɢɬɢɲɝɚ ɭɡɚɬɢɥɚɞɢ. Ԕɭɪɢɬɢɲ 18ɱɢ ɭɡɥɭɤɫɢɡ ɢɲɥɨɜɱɢ ԕɭɪɢɬ-

ɝɢɱɞɚ, ԕɚɣɧɚɲ ԕɚɬɥɚɦɢɞɚ ɢɫɫɢԕ ɚɡɨɬ ёɪɞɚɦɢɞɚ, ɩɨɥɢɦɟɪ ɬɚɪɤɢɛɢɞɚ 0.1% 
ɞɚɧ ɤɚɦ ɧɚɦɥɢɤ ԕɨɥɝɭɧɢɱɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ԕɭɪɢɬɢɥɝɚɧ ɩɨɥɢɦɟɪ ɝɪɚ-

ɧɭɥɥɚɧɚɞɢ ɜɚ ԕɨɩɥɚɪɝɚ ɫɨɥɢɧɚɞɢ. 
Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢ 2000000 ɞɚɧ 3000000 ɝɚɱɚ ɛўɥɝɚɧ 

ўɬɚ ɸԕɨɪɢ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɥɢ ɉȻ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɲ ԟɚɦ ɣўɥɝɚ 
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ԕўɣɢɥɝɚɧ. Ȼɭɧɞɚɣ ɩɨɥɢɦɟɪɥɚɪ ɫɭɸԕ ɮɚɡɚɞɚ ɝɟɬɟɪɨɝɟɧ ɦɟɬɚɥɨɪɝɚɧɢɤ ɤɚ-

ɬɚɥɢɡɚɬɨɪɥɚɪ (ɐɢɝɥɟɪ-ɇɚɬɬɚ) ɢɲɬɢɪɨɤɢɞɚ ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɛ ɨɥɢɧɚɞɢ. 
ɘԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɉȻ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ ɡɢɱɥɢɝɢ 936-940 ɤɝ/ɦ3

 ɫɭɸԕɥɚɧɢɲ 
ԟɚɪɨɪɚɬɢ 133-137

ɨɋ, ɡɚɪɛɢɣ ԕɨɜɭɲԕɨԕɥɢɝɢ 100-150 ɤȾɠ/ɦ2, ɷɝɢɥɢɲɞɚɝɢ 
ԕɚɣɢɲɨԕɥɢɤ ɦɨɞɭɥɢ 540-580 Ɇɩɚ ɜɚ ɞɚɪɡ ɤɟɬɢɲɝɚ ɱɢɞɚɦɥɢɥɢɝɢ 500 
ɫɨɚɬɞɚɧ ɸԕɨɪɢ ɛўɥɚɞɢ. Ȼɭ ɩɨɥɢɷɬɢɥɟɧ ɤɭɤɭɧ ɤўɪɢɧɢɲɢɞɚ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɢɛ, ɭɧɞɚɧ ɩɪɟɫɫɥɚɲ ɭɫɭɥɢɞɚ ɢɲԕɚɥɚɧɢɲɝɚ ɜɚ ɡɚɪɛɢɣ ɬɚɴɫɢɪɝɚ 
ɱɢɞɚɦɥɢ ɦɚԟɫɭɥɨɬɥɚɪ ɨɥɢɧɚɞɢ. 

 

5.1.5. “ɎɂɅɂɉɋ” ɮɢɪɦɚɫɢ ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ, ўɪɬɚɱɚ  
ɛɨɫɢɦɞɚ ɨɥɢɧɚɞɢɝɚɧ (ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ) ɩɨɥɢɷɬɢɥɟɧ 

Ўɪɬɚɱɚ ɛɨɫɢɦɞɚ (ЎȻ) ɩɨɥɢɷɬɢɥɟɧ, ɷɬɢɥɟɧɧɢ 130-150
ɨɋ ɞɚ, 3.5-4 Ɇɉɚ 

ɛɨɫɢɦɞɚ ɷɪɢɬɭɜɱɢ ɦɭԟɢɬɢɞɚ ɚɥɸɦɨɫɢɥɢɤɚɬ ɸɡɚɫɢɝɚ ўɬɤɚɡɢɥɝɚɧ ўɡɝɚɪɭɜɱɚɧ 
ɜɚɥɟɧɬɥɢ ɦɟɬɚɥɥ (Cr, Mo, V) ɨɤɫɢɞɥɚɪɢɞɚɧ ɢɛɨɪɚɬ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 
ɢɲɬɢɪɨɤɢɞɚ ɩɨɥɢɦɟɪɥɚɛ ɨɥɢɧɚɞɢ. Ʉɚɬɚɥɢɡɚɬɨɪ ɬɚɲɭɜɱɢɫɢ ɫɢɮɚɬɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɚɥɸɦɨɫɢɥɢɤɚɬɧɢ 75-90% ɢ ɤɪɟɦɧɢɣɧɢ ɢɤɤɢ ɨɤɫɢɞɢɞɚɧ 
ɢɛɨɪɚɬ. 

ɏɪɨɦ ɨɤɫɢɞɢ ɚɫɨɫɢɞɚɝɢ ɤɚɬɚɥɢɡɚɬɨɪ, ɚɥɸɦɨɫɢɥɢɤɚɬ ɬɚɲɭɜɱɢɧɢ ɯɪɨɦ 
ɭɱ ɨɤɫɢɞɢɧɢ (CrO3) ɫɭɜɞɚɝɢ ɷɪɢɬɦɚɫɢ ɛɢɥɚɧ ɲɢɦɞɢɪɢɛ ɬɚɣёɪɥɚɧɚɞɢ. ɏɪɨɦ 
ɨɤɫɢɞɢ ɛɢɥɚɧ ɲɢɦɞɢɪɢɥɝɚɧ ɬɚɲɭɜɱɢ 100-200

ɨɋ ɞɚ ԕɭɪɢɬɢɥɚɞɢ. ɏɪɨɦ 
ɨɤɫɢɞɥɚɪɢɧɢ ɨɩɬɢɦɚɥ ɦɢԕɞɨɪɢ 5-6 % ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

Ʉɚɬɚɥɢɡɚɬɨɪɧɢ ɮɚɨɥɥɢɝɢɧɢ ɨɲɢɪɢɲ ɦɚԕɫɚɞɢɞɚ ɢɲɚɬɢɲɞɚɧ ɚɜɜɚɥ 
ɭɧɢ 500-550

ɨɋ ɞɚ 5 ɫɨɚɬ ɞɚɜɨɦɢɞɚ ԕɭɪɭԕ ԟɚɜɨ ɛɢɥɚɧ ԕɢɡɞɢɪɢɥɚɞɢ. ɍɲɛɭ 
ɲɚɪɨɢɬɞɚ ɢɲɥɨɜ ɛɟɪɢɥɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪ ɬɚɪɤɢɛɢɞɚɝɢ 80-90% ɯɪɨɦ ɨɥɬɢ 
ɜɚɥɟɧɬɥɢ ԟɨɥɞɚ ɛўɥɚɞɢ. Ɏɚɨɥɥɚɲɬɢɪɢɥɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪ ɫɨɜɢɬɢɥɢɛ ɹɯɲɢɥɚɛ 
ɛɟɪɤɢɬɢɥɝɚɧ ɢɞɢɲɞɚ ɫɚԕɥɚɧɚɞɢ. 

Ўɪɬɚɱɚ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɧɢ ɬɟɯɧɨɥɨɝɢɤ ɫɯɟɦɚɫɢ ɪɚɫɦ 4 ɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ. ɀɚɪɚёɧ ԕɭɣɢɞɚɝɢ ɛўɥɢɦɥɚɪɞɚɧ ɢɛɨɪɚɬ: ɯɨɦ ɚɲёɥɚɪɧɢ 
(ɷɬɢɥɟɧ, ɤɚɬɚɥɢɡɚɬɨɪ, ɷɪɢɬɭɜɱɢ) ɬɚɣёɪɥɚɲ, ɷɬɢɥɟɧɧɢ ɩɨɥɢɦɟɪɥɚɲ, 
ɩɨɥɢɷɬɢɥɟɧ ɷɪɢɬɦɚɫɢɧɢ ԕɭɣɢɥɬɢɪɢɲ, ɩɨɥɢɦɟɪɧɢ ɚɠɪɚɬɢɲ ɜɚ ɝɪɚɧɭɥɥɚɲ, 
ɤɚɬɚɥɢɡɚɬɨɪ ɜɚ ɷɪɢɬɭɜɱɢɧɢ ɪɟɝɟɧɟɪɚɰɢɹ ԕɢɥɢɲ. 
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7.6-Ɋɚɫɦ. ɋɭɸԕ ɮɚɡɚɞɚ ўɪɬɚ ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢ: 
1-ɤɚɬɚɥɢɡɚɬɨɪ ɫɭɫɩɟɧɡɢɹɫɢɧɢ ɬɚɣёɪɥɚɲ ɠɢɯɨɡɢ; 2-ɫɭɫɩɟɧɡɢɹɧɢ ɣɢԑɢɲ 
ɠɢɯɨɡɢ; 3,4,5-ɩɨɥɢɦɟɪɥɚɲ ɢɞɢɲɥɚɪɢ; 6,7,8-ɢɫɢɬɝɢɱɥɚɪ; 9-ɫɨɜɢɬɝɢɱ; 10,12-

ɫɟɩɚɪɚɬɨɪɥɚɪ; 11-ɩɨɥɢɷɬɢɥɟɧ ɷɪɢɬɦɚɫɢɧɢ ɤɨɧɰɟɧɬɪɥɨɜɱɢ ɞɚɫɬɝɨќ; 13-

ɩɨɥɢɷɬɢɥɟɧɧɢ ɝɪɚɧɭɥɥɨɜɱɢ ɷɤɫɬɪɭɞɟɪ. 
 

Ʉɚɬɚɥɢɡɚɬɨɪɧɢ 1-ɚɩɩɚɪɚɬɞɚ ɬɚɣёɪɥɚɧɝɚɧ ɛɟɧɡɢɧɞɚɝɢ ɫɭɩɟɧɡɢɹɫɢ 
2-ɢɞɢɲɝɚ ɬɭɲɚɞɢ ɜɚ ɦɟɴёɪɥɨɜɱɢ ёɪɞɚɦɢɞɚ (3), (4), (5) ɩɨɥɢɦɟɪɥɨɜɱɢ ɢɞɢɲ-

ɥɚɪɧɢɧɝ ɛɢɪɢɧɱɢɫɢɝɚ ɭɡɥɭɤɫɢɡ ɛɟɪɢɛ ɬɭɪɢɥɚɞɢ. Ʉɚɬɚɥɢɡɚɬɨɪ ɛɢɥɚɧ ɛɢɪ 
ɜɚԕɬɞɚ ɭɲɛɭ ɩɨɥɢɦɟɪɥɨɜɱɢ ɢɞɢɲɝɚ ɚɜɜɚɥɞɚɧ ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɝɢɱɞɚ (6) 
120

ɨɋ ɝɚɱɚ ԕɢɡɞɢɪɢɥɝɚɧ ɷɬɢɥɟɧ ɜɚ ɛɟɧɡɢɧ ɛɟɪɢɥɚɞɢ. ɉɨɥɢɦɟɪɥɨɜɱɢ 
ɪɟɚɤɬɨɪɞɚ 140-150

ɨɋ ɜɚ 4 Ɇɩɚ ɛɨɫɢɦɞɚ ɤɚɬɚɥɢɡɚɬɨɪ ɢɲɬɢɪɨɤɢɞɚ ɷɬɢɥɟɧ 
ɩɨɥɢɷɬɢɥɟɧɧɢ ɛɟɧɡɢɧɞɚɝɢ 8%-ɥɢ ɷɪɢɬɦɚɫɢ ԟɨɫɢɥ ɛўɥɝɭɧɢɱɚ ɩɨɥɢ-

ɦɟɪɥɚɧɚɞɢ. ɉɨɥɢɷɬɢɥɟɧɧɢɧɝ ɛɭ ɷɪɢɬɦɚɫɢ ɢɫɢɬɢɛ ɬɭɪɢɥɝɚɧ ԕɭɜɭɪɥɚɪ 
ɨɪԕɚɥɢ, ԟɚɦɞɚ ɷɬɢɥɟɧɧɢ ɛɟɧɡɢɧ ɛɢɥɚɧ ɚɪɚɥɚɲɦɚɫɢ ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɝɢɱ (7) 
ɨɪԕɚɥɢ, ɢɤɤɢɧɱɢ ɩɨɥɢɦɟɪɥɚɲ ɪɟɚɤɬɨɪɢɝɚ ɭɡɚɬɢɥɚɞɢ. Ȼɭ ɟɪɞɚ ɛɢɪɢɧɱɢ 
ɩɨɥɢɦɟɪɥɚɲ ɪɟɚɤɬɨɪɢɞɚɝɢ ɲɚɪɨɢɬɥɚɪɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ, ɩɨɥɢɷɬɢɥɟɧɧɢ 
ɷɪɢɬɦɚɞɚɝɢ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 14% ɛўɥɝɭɧɢɱɚ ɞɚɜɨɦ ɷɬɬɢɪɢɥɚɞɢ. Ɋɟɚɤɰɢɨɧ 
ɚɪɚɥɚɲɦɚ ɭɱɢɧɱɢ ɩɨɥɢɦɟɪɥɚɲ ɪɟɚɤɬɨɪɢɝɚ ўɬɤɚɡɢɥɚɞɢ ɜɚ ɛɭ ɟɪɞɚ 
ɩɨɥɢɦɟɪɧɢɧɝ ɷɪɢɬɦɚɞɚɝɢ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 18-20% ɛўɥɝɭɧɢɱɚ ɞɚɜɨɦ ɷɬ-

ɬɢɪɢɥɚɞɢ. ɂɫɫɢԕɥɢɤ, ɢɫɫɢԕɥɢɤ ɚɥɦɚɲɝɢɱ (8) ɨɪԕɚɥɢ ɢɫɢɬɢɛ ўɬɢɥɚёɬɝɚɧ 
ɷɬɢɥɟɧ ёɪɞɚɦɢɞɚ ɨɥɢɛ ɱɢԕɢɛ ɤɟɬɢɥɚɞɢ. 

ɍɱɱɚɥɚ ɩɨɥɢɦɟɪɥɚɲ ɪɟɚɤɬɨɪɢ ɛɢɪ ɯɢɥ ɤɨɧɫɬɪɭɤɰɢɹɝɚ ɷɝɚ ɛўɥɢɛ 
ԟɚɠɦɢ 16 ɦ3

 ɥɢ ɚɜɬɨɤɥɚɜɞɚɧ ɢɛɨɪɚɬ ɜɚ ɛɭ ɚɜɬɨɤɥɚɜɥɚɪ ԕɭɜɭɪɥɢ ɚɪɚ-

ɥɚɲɬɢɪɝɢɱ ԟɚɦɞɚ ɤɟɪɚɤɥɢ ԟɚɪɨɪɚɬɧɢ ɭɲɥɚɛ ɬɭɪɭɜɱɢ ԕɨɛɢԕ ɛɢɥɚɧ ɬɚɴ-

ɦɢɧɥɚɧɝɚɧɞɢɪɥɚɪ. Ԕɭɣɢɞɚ ɪɟɚɤɬɨɪɥɚɪɝɚ ɤɨɦɩɨɧɟɧɬɥɚɪɧɢ ɫɨɥɢɲ ɦɢԕɞɨɪ-

ɥɚɪɢ ɤɟɥɬɢɪɢɥɝɚɧ (ɤɝ/ɫɨɚɬ): 
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ɉɨɥɢɦɟɪɥɨɜɱɢ ɪɟɚɤɬɨɪɞɚɧ ɩɚɪ-ɝɚɡ ɚɪɚɥɚɲɦɚɫɢ, ɩɚɫɬ ԟɚɪɨɪɚɬɥɢ 
ɫɨɜɢɬɢɲ ɚɝɟɧɬɢ ɛɢɥɚɧ ɫɨɜɢɬɢɥɚёɬɝɚɧ ɤɨɧɞɟɧɫɚɬɨɪɝɚ (9) ɭɡɚɬɢɥɚɞɢ. 60ɨɋ 
ɝɚɱɚ ɫɨɜɢɬɢɥɝɚɧ ɚɪɚɥɚɲɦɚ 10ɱɢ ɫɟɩɚɪɚɬɨɪɝɚ ɭɡɚɬɢɥɚɞɢ ɜɚ ɭ ɟɪɞɚ 
ɚɠɪɚɬɢɥɝɚɧɢɞɚɧ ɤɟɣɢɧ ɛɟɧɡɢɧ ɜɚ ɷɬɢɥɟɧ ɚɥɨԟɢɞɚ-ɚɥɨԟɢɞɚ ɬɨɡɚɥɚɝɢɱɝɚ 
ɣўɧɚɥɬɢɪɢɥɚɞɢ. ɍ ɟɪɞɚɧ ɰɢɤɥɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. ɉɨɥɢɷɬɢɥɟɧ ɷɪɢɬɦɚɫɢ 
ɤɚɬɚɥɢɡɚɬɨɪɞɚɧ ɮɢɥɬɪɥɚɛ ɚɠɪɚɬɢɥɚɞɢ ɜɚ 11ɱɢ ɤɨɧɰɟɧɬɪɥɚɲ ɞɚɫɬɝɨԟɢɝɚ 
ўɬɤɚɡɢɥɚɞɢ. Ȼɭ ɟɪɞɚ ɛɨɫɢɦɧɢ 4 Ɇɩɚ ɞɚɧ 1 Ɇɩɚ ɝɚɱɚ ɤɚɦɚɣɬɢɪɢɲ ԟɢɫɨɛɢɝɚ 
ɛɟɧɡɢɧ ɛɢɥɚɧ ɷɪɢɝɚɧ ɷɬɢɥɟɧɧɢ ԕɢɫɦɚɧ ɭɱɢɛ ɱɢԕɢɲɢ ɧɚɬɢɠɚɫɢɞɚ 
ɩɨɥɢɷɬɢɥɟɧ ɷɪɢɬɦɚɫɢ 35% ɥɢ ɞɚɪɚɠɚɝɚɱɚ ɤɟɥɚɞɢ. Ȼɭ ɚɪɚɥɚɲɦɚ 12ɱɢ ɫɟ-

ɩɚɪɚɬɨɪ-ɞɨɡɚɬɨɪɝɚ ўɬɤɚɡɢɥɚɞɢ ɜɚ ɛɭ ɟɪɞɚ ɩɨɥɢɷɬɢɥɟɧ ɛɟɧɡɢɧ ɜɚ ɷɬɢɥɟɧɞɚɧ 
ɚɠɪɚɬɢɥɚɞɢ. ɉɨɥɢɷɬɢɥɟɧ 13ɱɢ ɷɤɫɬɪɭɞɟɪɝɚ ɭɡɚɬɢɥɚɞɢ ɜɚ ɛɭ ɟɪɞɚ ɛɨɫɢɦɧɢ 
ɚɬɦɨɫɮɟɪɚ ɛɨɫɢɦɢ ɞɚɪɚɠɚɫɢɝɚɱɚ ɤɚɦɚɣɢɲɢ ԟɢɫɨɛɢɝɚ ԕɨɥɝɚɧ ɛɟɧɡɢɧ ԕɚɣɧɚɛ 
ɱɢԕɚɞɢ, ɬɨɡɚ ɩɨɥɢɷɬɢɥɟɧ ɷɫɚ ɝɪɚɧɭɥɚɥɚɪɝɚ ɚɣɥɚɧɬɢɪɢɥɢɛ ɫɨɜɢɬɢɥɚɞɢ ɜɚ 
ԕɨɩɥɚɪɝɚ ɫɨɥɢɧɚɞɢ. 

7.3-ɠɚɞɜɚɥ 

ɉɨɥɢɦɟɪɥɚɧɢɲ ɭɱɭɧ ɷɬɢɥɟɧ 1000 

Ʉɚɬɚɥɢɡɚɬɨɪ 1 

ɂɫɫɢԕɥɢɤɧɢ ɨɥɢɲ ɭɱɭɧ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɷɬɢɥɟɧ 9000 

Ȼɟɧɡɢɧ 6000 

 

Ўɪɬɚɱɚ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɧɢ ɸɬɭԕɥɚɪɢ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚ-

ёɬɝɚɧ ɦɟɬɚɥ ɨɤɫɢɞ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢɧɢ ɤɚɦ ɡɚԟɚɪɥɢɥɢɝɢ ɜɚ ɯɚɜɮɫɢɡɥɢɝɢ 
ԟɚɦɞɚ ɛɭ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɪɟɝɟɧɟɪɚɰɢɹ ԕɢɥɢɲ ɦɭɦɤɢɧɥɢɝɢɧɢ ɤўɪɫɚɬɢɲ 
ɦɭɦɤɢɧ. 

ɍɫɭɥɧɢ ɤɚɦɱɢɥɢɝɢ ɫɢɮɚɬɢɞɚ, ɩɨɥɢɦɟɪɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲ ɜɚ ɬɨɡɚɥɚɲ 
ɛɢɥɚɧ ɛɨԑɥɢԕ ԕўɲɢɦɱɚ ɠɚɪɚёɧɥɚɪɧɢ ɨɪɬɢɲɢ, ԟɚɦɞɚ ɷɪɢɬɭɜɱɢɧɢɧɝ ɤўɩ 
ɯɚɪɠ ɛўɥɢɲɢ ɜɚ ɭɧɢ ɪɟɝɟɧɢɪɥɚɲ ɛɢɥɚɧ ɛɨԑɥɢԕ ɹɧɝɢ ɠɚɪɚёɧɥɚɪɧɢ ԕɢ-

ɣɢɧɥɢɝɢɧɢ ɤўɪɫɚɬɢɲ ɦɭɦɤɢɧ. 
 

Ɍɭɪɥɢ ɩɨɥɢɷɬɢɥɟɧ ɦɚɪɤɚɥɚɪɢɧɢ ɯɨɫɫɚɥɚɪɢ 

7.4-ɠɚɞɜɚɥ 

ɏɨɫɫɚɥɚɪɢ HDPE LDPE LLDPE 

Ɂɢɱɥɢɤ ɝ/ɫɦ3 0.94-0.97 0.91-0.94 0.90-0.94 

Ʉɪɢɫɬɚɥɥɚɧɢɲ ɞɚɪɚɠɚɫɢ, % 62-82 42-62 34-62 

ɗɝɢɥɢɲ ɦɨɞɭɥɢ, Ɇɉɚ 145-225 35-48 40-160 

ɑɭɡɢɥɢɲ ɦɨɞɭɥɢ , Ɇɉɚ 155-200 25-50 38-130 

ɒɨɪ ɛўɣɢɱɚ ɤɚɬɬɢɤɥɢ 66-73 44-50 55-70 

Ɂɚɪɛɢɣ ԕɨɜɭɲԕɨԕɥɢɤ, ɂɡɨ 0.4-4.0 No break - 

ɋɭɸԕɥɚɧɢɲ ԟɚɪɨɪɚɬɢ (0C) 125-132 98-115 100-125 

ɂɫɫɢԕɛɚɪɞɨɲɥɢɤ 0C 80-90 40-44 55-80 

Ɉԕɭɜɱɚɧɥɢɤ  (cal/g) 38-53 21-37 15-43 
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5.2. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɬɭɪɥɢ ɦɚɪɤɚɥɢ ɩɨɥɢɷɬɢɥɟɧ 
ɨɥɢɲ 

 

Ȼɭ ɬɟɯɧɨɥɨɝɢɹ ɛўɣɢɱɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɢ ɪɟɚɤɬɨɪɥɚɪɞɚ 
ɰɢɤɥɨɝɟɤɫɚɧ ɷɪɢɬɭɜɱɢɫɢ ɦɭԟɢɬɢɞɚ 17 Ɇɉɚ ɛɨɫɢɦɞɚ, 300ºɋ ɯɚɪɨɪɚɬɞɚ ɜɚ 
ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɨɦɩɥɟɤɫ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 
ɍɲɛɭ ɬɟɯɧɨɥɨɝɢɹɧɢɧɝ ўɡɢɝɚ ɯɨɫɥɢɝɢ ɲɭɧɞɚɤɢ, ɬɟɯɧɨɥɨɝɢɹ ɛўɣɢɱɚ ɫɢɧɬɟɡ 
ԕɢɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ԟɚɪ ԟɢɥ ɡɢɱɥɢɤɤɚ ɜɚ ɫɬɪɭɤɬɭɪɚɝɚ ɷɝɚ ɛўɥɚɞɢ. ɍɲɛɭ 
ɬɟɯɧɨɥɨɝɢɹ ɛўɣɢɱɚ ɱɢɡɢԕɫɢɦɨɧ ɉɚɫɬ ɡɢɱɥɢɤɥɢ ( LLDPE ), ɱɢɡɢԕɫɢɦɨɧ 
Ўɪɬɚ ɡɢɱɥɢɤɥɢ (MDPE)  ɜɚ ɱɢɡɢԕɫɢɦɨɧ ɘԕɨɪɢ ɡɢɱɥɢɤɥɢ (HDPE) 
ɩɨɥɢɷɬɢɥɟɧ ɬɭɪɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɦɭɦɤɢɧ. ɉɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɰɢɹɫɢ 
ɠɭɞɚ ɤɚɬɬɚ ɬɟɡɥɢɤɞɚ ɛɨɪɢɲɢ ɫɚɛɚɛɥɢ, ɪɟɚɤɬɨɪɥɚɪɧɢ ɯɚɠɦɢ ɭɧɱɚ ɤɚɬɬɚ 
ɛўɥɢɲɢ ɲɚɪɬ ɷɦɚɫ, ɱɭɧɤɢ ɦɨɧɨɦɟɪɧɢ ɪɟɚɤɬɨɪɞɚ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲɢ ɭɱɭɧ 
ɛɢɪ ɧɟɱɚ ɫɟɤɭɧɞ ɟɬɚɪɥɢɞɢɪ ( ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧ ɚɧɢԕ ɛɢɪ ɪɟɠɢɦɞɚ 
ɢɲɥɚɝɚɧɢɞɚ ɛɢɪ ɦɢɧɭɬɞɚ 270 – 290 ɤɝ. ɩɨɥɢɦɟɪ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ). ɍɲɛɭ 
ɬɟɯɧɨɥɨɝɢɹ ɛўɣɢɱɚ ɨɥɢɧɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢ ɡɢɱɥɢɝɢɧɢ ɛɟɪɢɥɚёɬɝɚɧ 
ɫɨɦɨɧɨɦɟɪ ɛɭɬɟɧ-1 ɧɢ ɦɢԕɞɨɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ ёɪɞɚɦɢɞɚ, ɦɨɥɟɤɭɥ ɦɚɫɫɚɫɢ 
ɜɚ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɨɬɢɧɢ ɷɫɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɬɨɪɥɚɪɢɝɚ 
ɭɡɚɬɢɥɚёɬɝɚɧ ɜɨɞɨɪɨɞɧɢ ɛɟɪɢɥɢɲ ɠɨɣɥɚɪɢ ɜɚ ɦɢԕɞɨɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ 
ɨɪԕɚɥɢ ɪɨɫɬɥɚɧɚɞɢ. 
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5.2.1. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ. 

ɍɲɛɭ ɬɟɯɧɨɥɨɝɢɹ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɭɦɭɦɢɣ 
ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢ ɪɚɫɦ. 5 ɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. ɀɚɪɚёɧ ɚɫɨɫɚɧ 3 ɬɚ ɛўɥɢɦɞɚɧ 
ɬɚɲɤɢɥ ɬɨɩɝɚɧ: 

Ȼɢɪɢɧɱɢ ɛўɥɢɦ ɩɨɥɢɦɟɪɧɢ ɫɢɧɬɟɡԕɢɥɢɲ ɛўɥɢɦɢ ɛўɥɢɛ, ɛɭ ɛўɥɢɦɞɚ 
ɯɨɦ-ɚɲё ɬɚɣёɪɥɚɧɚɞɢ, ɦɨɧɨɦɟɪ ɰɢɤɥɨɝɟɤɫɚɧɞɚ ɷɪɢɬɢɥɚɞɢ ɜɚ 
ɩɨɥɢɦɟɪɥɚɧɢɲ ўɬɤɚɡɢɥɚɞɢ. ɋўɧɝɪɚ ɩɨɥɢɦɟɪɧɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚɧ ɬɨɡɚɥɚɛ, 
ɚɠɪɚɬɢɛ ɨɥɢɧɚɞɢ (1-14 ).  

ɂɤɤɢɧɱɢ ɛўɥɢɦ ( ɪɟɰɢɤɥ  ɛўɥɢɦɢ) ɷɪɢɬɦɚɧɢ ԕɚɣɬɚ ɬɢɤɥɚɲ ɛўɥɢɦɢ 
ɛўɥɢɛ, ɭɲɛɭ ɛўɥɢɦɞɚ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɝɚɧ ɯɨɦ-ɚɲё ɜɚ ɦɚɬɟɪɢɚɥɥɚɪɧɢ 
ԕɚɣɬɚ ɚɠɪɚɬɢɛ ɬɨɡɚɥɚɧɚɞɢ, ɭɥɚɪɧɢ ɬɨɡɚ ɯɨɥɞɚ ɹɧɚ ɩɨɥɢɦɟɪɥɚɧɢɲ 
ɠɚɪɚёɧɢɝɚ ԕɚɣɬɚɪɢɥɚɞɢ( 15-20). 

ɍɱɢɧɱɢ ɛўɥɢɦɞɚ  ɩɨɥɢɦɟɪɧɢ ɷɤɫɬɪɭɡɢɹɥɚɲ, ɝɪɚɧɭɥɚɝɚ ɚɣɥɚɧɬɢɪɢɲ, 
ɝɪɚɧɭɥɚɥɚɪɧɢ ɬɨɡɚɥɚɲ, ԕɭɪɢɬɢɲ, ɚɪɚɥɚɲɬɢɪɢɲ ɜɚ ԕɚɞɨԕɥɚɲ ɚɦɚɥɝɚ 
ɨɲɢɪɢɥɚɞɢ (21-29) 

Ⱥɫɨɫɢɣ ɷɪɢɬɭɜɱɢ ɰɢɤɥɨɝɟɤɫɚɧ ɬɨɡɚɥɚɧɝɚɧɢɞɚɧ ɫўɧɝ, ԕɚɣɬɦɚ 
ɫɨɦɨɧɨɦɟɪ ɛɭɬɟɧ-1 ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɥɢɛ, ɦɚԟɫɭɫ ɧɚɫɨɫ ɨɪԕɚɥɢ ɫɨɜɭɬɭɜɱɢ 
ɚɛɫɨɪɛɟɪɝɚ ɭɡɚɬɢɥɚɞɢ. ɋɨɜɭɬɭɜɱɢ ɚɛɫɨɪɛɟɪɞɚ ɬɨɡɚ ɷɬɢɥɟɧ ɜɚ ɛɭɬɟɧ-1 

ɚɪɚɥɚɲɦɚɫɢ ԕɚɣɬɦɚ ɷɪɢɬɭɜɱɢɞɚ ɷɪɢɬɢɥɢɛ, ɚɫɨɫɢɣ ɷɪɢɬɭɜɱɢɞɚ ɷɪɢɝɚɧ ɛɭɬɟɧ-

1 ɛɢɥɚɧ ɚɪɚɥɚɲɬɢɪɢɥɚɞɢ ɜɚ ɛɭ ɷɪɢɬɦɚ ɪɟɚɤɬɨɪ ɭɱɭɧ "ɯɨɦ-ɚɲё" ɷɪɢɬɦɚɫɢ 
ԟɢɫɨɛɥɚɧɚɞɢ. 

SKLEARTECH  ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢɞɚ ɤɟɬɦɚ ɤɟɬ ɠɨɣɥɚɲɝɚɧ 3 ԟɢɥ 
ɩɨɥɢɦɟɪɥɚɲ ɪɟɚɤɬɨɪɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ: 

1. Ɋɟɚɤɬɨɪ №1 – ɚɪɚɥɚɲɬɢɪɝɢɱɥɢ ɚɜɬɨɤɥɚɜ 

2. Ɋɟɚɤɬɨɪ №3 – ԕɭɜɭɪɫɢɦɨɧ ɚɞɢɚɛɚɬɢɤ ɪɟɚɤɬɨɪ 

3. ɍɱɢɧɱɢ ɪɟɚɤɬɨɪ ԕɭɜɭɪɫɢɦɨɧ ɪɟɚɤɬɨɪɝɚ ўɯɲɚɲ ɛўɥɢɛ, ԕɭɜɭɪɫɢɦɨɧ 
ɪɟɤɬɨɪɞɚɧ ɚɧɱɚ ԕɢɫԕɚ ɛўɥɚɞɢ ɜɚ ɬɪɢɦɦɟɪ ɪɟɚɤɬɨɪɢ ɞɟɛ ɚɬɚɥɚɞɢ. 

ɍɱɬɚ ɪɟɚɤɬɨɪɞɚɧ ɬɭɪɥɢ ɤɨɦɛɢɧɚɰɢɹɥɚɪɞɚ ɮɨɣɞɚɥɚɧɢɲ ɨɪԕɚɥɢ ɬɭɪɥɢ 
ɦɨɥɟɤɭɥɚ – ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɨɬɝɚ, ɫɬɪɭɤɬɭɪɚɝɚ ɜɚ ɯɨɫɫɚɥɚɪɝɚ ɷɝɚ ɩɨɥɢɷɬɢɥɟɧ 
ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ.Ȼɭɧɢɧɝ ɭɱɭɧ ɪɟɚɤɬɨɪɥɚɪɧɢ ɭɱ ԟɢɥ ɪɟɠɢɦɞɚ 
ɢɲɥɚɬɢɥɚɞɢ: 
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7.7-ɪɚɫɦ. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɱɢɡɢԕɥɢ ɩɨɥɢɷɬɢɥɟɧ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢ ɫɯɟɦɚɫɢ: 1,2 – ɚɞɫɨɪɛɟɪ; 3 – 

ɧɚɫɨɫ; 4 – ўɥɱɚɝɢɱ; 5 – ɪɟɚɤɬɨɪ №3; 6 – ɪɟɚɤɬɨɪ№1; 7 – Ɍɪɢɦɦɟɪ ɪɟɚɤɬɨɪ; 8 
– ɚɪɚɥɚɲɬɢɪɝɢɱ; 9 – ɢɫɢɬɝɢɱ; 10 – ɚɞɫɨɪɛɟɪ; 11 – PG ɫɚԕɥɚɝɢɱ; 12 – PD 

ɫɚԕɥɚɝɢɱ; 13 – IPS ɫɟɩɚɪɚɬɨɪɢ; 14 – LPS ɫɟɩɚɪɚɬɨɪɢ; 15 – ɤɨɧɞɟɧɫɚɬɨɪ; 16 – 

LB ɤɨɥɨɧɧɚ; 17 – FE ɤɨɥɨɧɧɚ; 18 – HB ɤɨɥɨɧɧɚ; 19 – RB ɤɨɥɨɧɧɚ; 20 – ɋɆ 
ɤɨɥɨɧɧɚ; 21 – ɷɤɫɬɪɭɞɟɪ; 22 – ɝɪɚɧɭɥɹɬɨɪ; 23 – ɤɥɚɫɫɢɮɢɤɚɬɨɪ; 24 – ɢɫɢɬɢɛ 
ɛɟɪɭɜɱɢ; 25 – ɛɭԑɥɚɬɢɲ ɤɨɥɨɧɧɚɫɢ;  26 – ԕɭɪɢɬɝɢɱ; 27 – ɚɪɚɥɚɲɬɢɪɢɝɢɱ; 28 
– ɛɭɧɤɟɪ; 29 – ԕɚɞɨԕɥɚɲ.  

 

1)Ɋɟɚɤɬɨɪ №1 ɪɟɠɢɦɢ ɛўɣɢɱɚ ɚɫɨɫɢɣ ɩɨɥɢɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɢ 
ɚɜɬɨɤɥɚɜ ɪɟɚɤɬɨɪɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ⱥɜɬɨɤɥɚɜ ɪɟɚɤɬɨɪɢɧɢɧɝ 
ɚɪɚɥɚɲɬɢɪɝɢɱɢ ɤɭɪɚɤɱɚɥɚɪ ɛɢɥɚɧ ɠɢɯɨɡɥɚɧɝɚɧ ɛўɥɢɛ, ɯɨɦ-ɚɲёɧɢɧɝ ɚɫɨɫɢɣ 
ԕɢɫɦɢ ɪɟɚɤɬɨɪɧɢɧɝ ɬɚɝ ɬɨɦɨɧɢɞɚɧ ɩɭɪɤɚɛ ɛɟɪɢɥɚɞɢ. Ʌɟɤɢɧ 50% ɝɚ ɹԕɢɧ 
ɯɨɦ-ɚɲё ɪɟɚɤɬɨɪ ɚɪɚɥɚɲɬɢɪɝɢɱɢ 4-ɱɢ ɤɭɪɚɤɱɚɫɢ ɛɚɥɚɧɞɥɢɝɢɞɚ ɩɭɪɤɚɛ 
ɛɟɪɢɥɢɲɢ ɦɭɦɤɢɧ. Ʉɚɬɚɥɢɡɚɬɨɪ ɪɟɚɤɬɨɪɧɢ ɬɚɝ ɬɨɦɨɧɢɞɚɧ ɩɭɪɤɚɛ 
ɛɟɪɢɥɚɞɢ. ɍɲɛɭ ɪɟɠɢɦɞɚ ɪɟɚɤɬɨɪ №1 (6) ɞɚɧ ɨɥɞɢɧ ɬɭɪɝɚɧ №3 (5) ԕɭɜɭɪɥɢ 
ɪɟɚɤɬɨɪ ɨɞɞɢɣ ԕɭɜɭɪ ɜɚɡɢɮɚɫɢɧɢ ɛɚɠɚɪɚɞɢ. ɑɭɧɤɢ  ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɞɚɧ 
ɯɨɦ-ɚɲё ɤɚɬɚɥɢɡɚɬɨɪɫɢɡ ўɬɚɞɢ. ɏɨɦ-ɚɲёɧɢ ɦɟɴёɪɥɚɛ, ɪɟɚɤɬɨɪɧɢ ɬɭɪɥɢ 
ɠɨɣɥɚɪɢɞɚɧ ɛɟɪɢɥɢɲɢ ɨɪԕɚɥɢ ɪɟɚɤɬɨɪɞɚɝɢ ɯɚɪɨɪɚɬɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɧɢɛ, 
ɪɟɚɤɬɨɪɧɢɧɝ ɬɟɩɚ ɜɚ ɩɚɫɬɤɢ ԕɢɫɦɢɞɚɝɢ ɮɚɪԕɢɧɢ 5-40ºɋ ɛўɥɢɲɢɝɚ 
ɷɪɢɲɢɥɚɞɢ. Ɋɟɚɤɬɨɪ№1 ɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ 200-300ºɋ ɯɚɪɨɪɚɬɞɚ, 13.4 – 16.9 

Ɇɉɚ ɛɨɫɢɦɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ɉɥɢɧɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢ ɦɨɥɟɤɭɥɹɪ 
ɦɚɫɫɚɫɢ ɯɚɪɨɪɚɬ ɜɚ ɛɟɪɢɥɚёɬɝɚɧ ɜɨɞɨɪɨɞɧɢ ɦɢԕɞɨɪɢ ɨɪԕɚɥɢ ɪɨɫɬɥɚɛ 
ɬɭɪɢɥɚɞɢ. ɉɨɥɢɦɟɪɧɢ ɡɱɥɢɝɢ ɷɫɚ ɛɭɬɟɧ-1 ɦɢԕɞɨɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɨɪԕɚɥɢ 
ɪɨɫɬɥɚɧɚɞɢ. 
 Ɇɨɧɨɦɟɪ ɜɚ ɫɨɦɨɦɟɪɧɢ ɩɨɥɢɦɟɪɥɚɧɢɲɢ ɭɡɥɭɤɫɢɡ ɪɚɜɢɲɞɚ, 
ɰɢɤɥɨɝɟɤɫɚɧ ɷɪɢɬɦɚɫɢɞɚ, ɚɪɚɥɚɲɬɢɪɝɢɱɥɢ ɪɟɚɤɬɨɪɞɚ ɦɟɬɚɥɥ ɤɨɦɩɥɟɤɫ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɤɟɬɚɞɢ. Ԕɨɥɞɢԕ ɦɨɧɨɦɟɪ, ɮɚɨɥ ɤɚɬɚɥɢɡɚɬɨɪ 
ɢɲɬɢɪɨɤɢɞɚ ɬɪɢɦɦɟɪɞɚ ԕўɲɢɦɱɚ ɩɨɥɢɦɟɪɥɚɧɚɞɢ ɜɚ ɭɧɞɚɧ ɫўɧɝ ɪɟɚɤɰɢɹ 
ɦɚɫɫɚɫɢ ɮɚɨɥɫɢɡɥɚɧɬɢɪɢɥɚɞɢ (ɤɬɚɥɢɡɚɬɨɪ ɮɚɨɥɫɢɡɥɚɧɬɢɪɢɥɚɞɢ). Ȼɭ 
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ɪɟɠɢɦɞɚ ɨɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɬɨɪ ɦɨɥɟɤɭɥɚ-ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɨɬɝɚ ɷɝɚ 
ɛўɥɢɛ, ɭɧɢɧɝ "Ʉɭɱɥɚɧɢɲ ɤўɪɫɚɬɝɢɱɢ" 1.15 – 1.37 ɚɬɪɨɮɢɞɚ ɛўɥɚɞɢ. 
 2)3+1 ɪɟɚɤɬɨɪɢ  ɫɢɫɬɟɦɚɫɢ ɪɟɠɢɦɢ ўɡ ɢɱɢɝɚ ԕɭɜɭɪɫɢɦɨɧ (5) ɜɚ 
ɚɪɚɥɚɲɬɢɪɝɢɱɥɢ ɪɟɚɤɬɨɪɥɚɪɧɢ (6) ԕɚɦɪɚɛ ɨɥɚɞɢ. Ȼɭ ɪɟɠɢɦɞɚ "ɯɨɦ-ɚɲё" 
ɧɢɧɝ ɛɢɪ ԕɢɫɦɢ ԕɭɜɭɪɫɢɦɨɧ ɪɟɚɤɬɨɪɞɚ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɫɚ, ɢɤɤɢɧɱɢ ԕɢɫɦɢ 
ɬўԑɪɢɞɚɧ-ɬўԑɪɢ ɛɢɪɢɧɱɢ ɪɟɤɬɨɪɧɢ ўɪɬɚ ԕɢɫɦɢɝɚ ɛɟɪɢɥɚɞɢ. Ʉɚɬɚɥɢɡɚɬɨɪ 
ɩɭɪɤɚɲ ɣўɥɢ ɛɢɥɚɧ ԕɭɜɭɪɫɢɦɨɧ ɪɟɚɤɬɨɪ(5)ɝɚ ԟɚɦ ɪɟɚɤɬɨɪ №1 (6)ɝɚ 
ɛɟɪɢɥɚɞɢ  ɜɚ ɭ ɟɪɞɚ ɯɨɦ-ɚɲё ɛɢɥɚɧ ɚɪɚɥɚɲɚɞɢ. ɂɤɚɥɚ ɪɟɚɤɬɨɪɞɚ ԟɨɫɢɥ 
ɛўɥɝɚɧ ɩɨɥɢɦɟɪ ɚɪɚɥɚɲɬɢɪɝɢɱɥɢ ɪɟɚɤɬɨɪɞɚ (6) ɛɢɪ ԟɢɥ ɚɪɚɥɚɲɦɚ ԟɨɫɢɥ 
ԕɢɥɚɞɢ.  
 ɉɨɥɢɷɬɢɥɟɧɧɢ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢ ɪɟɚɤɬɨɪɥɚɪɞɚɝɢ ɯɚɪɨɪɚɬɧɢ, ɜɨɞɨɪɨɞ 
ɜɚ ɯɪɦ-ɚɲё ɦɢԕɞɨɪɢɧɢ ɢɤɚɥɚ ɪɟɚɤɬɨɪɝɚ ɛɟɪɢɲ ɧɢɫɛɚɬɢɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɲ 
ɨɪԕɚɥɢ ɪɨɫɬɥɚɛ ɬɭɪɢɥɚɞɢ. Ɇɨɥɟɤɭɥɚ-ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɨɬɢ ɷɫɚ ɤɚɬɚɥɢɡɚɬɨɪ 
ɬɚɪɤɢɛɢ ɜɚ ɭɧɢ ԕɭɜɭɪɫɢɦɨɧ ɪɟɚɤɬɨɪɝɚ ɤɢɪɢɬɢɲ ɯɚɪɨɪɚɬɢ, ԟɚɦɞɚ ɷɬɢɥɟɧɧɢ 
ɩɨɥɢɷɬɢɥɟɧɝɚ ɲɭ ɪɟɚɤɬɨɪɞɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢɧɢ ɧɚɡɨɪɚɬ ԕɢɥɢɲ ɨɪԕɚɥɢ 
ɪɨɫɬɥɚɧɚɞɢ. ɍɲɛɭ ɪɟɠɢɦ ɛўɣɢɱɚ "Ʉɭɱɥɚɧɢɲ ɤўɪɫɚɬɝɢɱɢ" 1.4-1.6 ɛўɥɝɚɧ, 
ўɪɬɚɱɚ ɦɨɥɟɤɭɥɚ-ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɨɬɝɚ ɷɝɚ ɛўɥɝɚɧ ɩɨɥɢɦɟɪ ɨɥɢɧɚɞɢ. ɂɤɚɥɚ 
ɪɟɚɤɬɨɪɝɚ ԟɚɦ ɯɨɦ-ɚɲё ɜɚ ɤɚɬɚɥɢɡɚɬɨɪ ɚɥɨԟɢɞɚ-ɚɥɨԟɢɞɚ ɛɟɪɢɥɝɚɧɢɞɚɧ, 
ɢɤɤɚɥɚ ɪɟɚɤɬɨɪ ɛɢɪ-ɛɢɪɢɝɚ ɛɨԑɥɚɧɦɚɝɚɧ ԟɨɥɞɚ ɢɲɥɚɣɞɢ. Ɋɟɚɤɬɨɪ№1 ɞɚɧ 
ɱɢԕɚёɬɝɚɧ ɚɪɚɥɚɲɦɚ ɬɪɢɦɦɟɪɝɚ ɭɡɚɬɢɥɚɞɢ ɜɚ ɛɭ ɟɪɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɜɨɦ 
ɷɬɬɢɪɢɥɢɛ, ɷɬɢɥɟɧɧɢ ɩɨɥɢɷɬɢɥɟɧɝɚ ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ɤўɩɚɹɞɢ. 
 3) Ɋɟɚɤɬɨɪ 3 → 1 ( ɭɱɞɚɧ ɛɢɪɝɚɱɚ) ɪɟɠɢɦɢ ɛўɣɢɱɚ ɚɫɨɫɢɣ ɠɚɪɚёɧ 
ɭɱɢɧɱɢɱɢ (5) ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ȼɭ ɪɟɠɢɦɞɚ ɢɤɤɚɥɚ 
ɪɟɚɤɬɨɪ (5 ɜɚ 6)  ԕɭɜɭɪɫɢɦɨɧ ɚɜɬɨɤɥɚɜ ɤўɪɢɧɢɲɢɞɚ ɢɲɥɚɣɞɢ ɜɚ №1 
ɚɜɬɨɤɥɚɜɧɢ ɚɪɥɚɲɬɢɪɝɢɱɢ ɢɲɥɚɬɢɥɦɚɣɞɢ. ɏɨɦ-ɚɲё ɜɚ ɤɚɬɚɥɢɡɚɬɨɪ №3 
ɪɚɟɤɬɨɪɝɚ (5) ɛɟɪɢɥɚɞɢ. Ɉɞɚɬɞɚ ԕɭɜɭɪɥɢ ɪɟɚɤɬɨɪɝɚ(5) ɛɟɪɢɥɚёɬɝɚɧ ɯɨɦ-

ɚɲёɧɢɧɝ ɯɚɪɨɪɚɬɢ 120ºɋ ɞɚɧ ɩɚɫɬɝɚ ɬɭɲɢɛ ɤɟɬɦɚɫɥɢɝɢ ɤɟɪɚɤ. Ɋɟɚɤɬɨɪ№3 
ɞɚɧ ɩɨɥɢɦɟɪ ɷɪɢɬɦɚɫɢ ɪɟɚɤɬɨɪ№1 ɝɚ ўɬɚɞɢ ɜɚ ɭ ɟɪɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɜɨɦ 
ɷɬɚɞɢ. Ɋɟɚɤɬɨɪ№1 ɝɚ ɤɢɪɚёɬɝɚɧ ɚɪɚɥɚɲɦɚɧɢɧɝ ɯɚɪɨɪɚɬɢ 200ºɋ , ɱɢԕɚёɬɝɚɧ 
ɚɪɚɥɚɲɦɚɧɢɧɝ ɯɚɪɨɪɚɬɢ ɷɫɚ 300ºɋ ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ɉɞɚɬɞɚ ԕɭɜɭɪɥɢ 
ɪɟɚɤɬɨɪɞɚ 60% ɷɬɢɥɟɧ ɩɨɥɢɷɬɢɥɟɧɝɚ ɚɣɥɚɧɚɞɢ ɜɚ ɦɨɧɨɦɟɪɧɢ ɩɨɥɢɦɟɪɝɚ 
ɚɣɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ɪɟɚɤɬɨɪ№1 ɞɚ ԟɚɦɞɚ ɬɪɢɦɦɟɪɞɚ ɨɪɬɚɞɢ. ɍɲɛɭ ɪɟɠɢɦɞɚ 
ɫɢɧɬɟɡ ԕɢɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɤɟɧɝ ɦɨɥɟɤɭɥɚ-ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɨɬɝɚ ɷɝɚ 
ɛўɥɢɛ, ɭɧɢɧɝ "Ʉɭɱɥɚɧɢɲ ɤўɪɫɚɬɝɢɱɢ" 1.652 ɧɢ ɬɚɲɤɢɥ ԕɢɥɚɞɢ.  

ɘԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɛɚɪɱɚ ɪɟɠɢɦɥɚɪɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɬɭɝɚɝɚɧɢɞɚɧ 
ɫўɧɝ, ɤɚɬɚɥɢɡɚɬɨɪ ɬɟɡɥɢɤɞɚ ɮɚɨɥɫɢɡɥɚɧɬɢɪɢɥɢɲɢ ɤɟɪɚɤ, ɱɭɧɤɢ ɸԕɨɪɢ 
ɯɚɪɨɪɚɬɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲɧɢ ɞɚɜɨɦ ɷɬɢɲɢ ɤўɩɝɢɧɚ ԕўɲɢɦɱɚ ɜɚ ёɪɞɚɦɱɢ 
ɪɟɚɤɰɢɹɥɚɪɧɢ ɤɟɬɢɲɢɝɚ ɜɚ ɩɨɥɢɦɟɪɧɢ ɫɬɪɭɤɬɭɪɚ ԟɚɦɞɚ ԟɨɫɫɚɥɚɪɢɧɢ 
ўɡɝɚɪɢɛ ɤɟɬɢɲɢɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. Ɏɚɨɥɫɢɡɥɚɧɬɢɪɢɭɜɱɢɥɚɪ ɫɢɮɚɬɢɞɚ ɢɤɤɢ 
ԟɢɥ ɦɨɞɚ ɢɲɥɚɬɢɥɚɞɢ: Ȼɢɪɢɧɱɢ ɮɚɨɥɫɢɡɥɚɧɬɢɪɝɢɱ ɫɢɮɚɬɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɩɟɥɚɪɝɨɧ ɤɢɫɥɨɬɚɫɢ (PG):  
CH3-(CH2)-COOH ɩɨɥɢɦɟɪ ɷɪɢɬɦɚɫɢɝɚ ɚɪɚɥɚɲɬɢɪɝɢɱ (8)ɞɚɧ ԕўɲɢɥɚɞɢ. 
ɉɟɥɚɪɝɨɧ ɤɢɫɥɨɬɚɫɢ ɤɚɬɚɥɢɡɚɬɨɪ ɛɢɥɚɧ ɤɭɱɫɢɡ ɫɨɜɭɧ ɥɢɝɚɧɞɢɧɢ ԟɨɫɢɥ 
ԕɢɥɚɞɢ. Ʌɢɝɚɧɞɧɢ ԟɨɫɢɥ ɛўɥɢɲɢ ԕɨɥɞɢԕ ɤɚɬɚɥɢɡɚɬɨɪ ɧɢ ɢɫɢɬɝɢɱ(9) 
ɞɟɜɨɪɢɞɚ ɱўɤɦɚ ԟɫɢɥ ԕɢɥɢɲɢɧɢ ɨɥɞɢɧɢ ɨɥɚɞɢ. ɍɲɛɭ ɢɫɢɬɝɢɱɞɚ ɩɨɥɢɦɟɪ 
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ɷɪɢɬɦɚɫɢ 285-300ºɋ ɝɚɱɚ ɢɫɢɬɢɥɚɞɢ. PG ɧɢɧɝ ɫɭɸԕɥɚɧɢɲ ɯɚɪɨɪɚɬɢ 
ɚɧɱɚɝɢɧɚ ɩɚɫɬ ɛўɥɝɚɧɥɢɝɢ ɬɭɮɚɣɥɢ ɮɚɨɥɫɢɡɥɚɧɬɢɪɭɜɱɢ ɦɨɞɞɚ ɧɨɪɦɚɥ ɢɲ 
ɲɚɪɨɢɬɢɞɚ ɸԕɨɪɢ ԕɨɜɭɲԕɨԕɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ PG 
ɛɟɪɢɥɝɚɧɢɞɚɧ ɫўɧɝ, ɢɫɢɬɝɢɱɞɚ ɢɫɢɬɢɥɢɛ, ɧɨɪɦɚɥ ɨԕɢɦ ɬɚɴɦɢɧɥɚɧɚɞɢ. 
ɋўɧɝɪɚ ɤɟɣɢɧɝɢ ɚɪɚɥɚɲɬɢɪɝɢɱɝɚ (8) ўɬɤɚɡɢɥɚɞɢ. Ȼɭ ɟɪɞɚ ɭɧɝɚ ɢɤɤɢɧɱɢ 
ɮɚɨɥɫɢɡɥɚɧɬɢɪɭɜɱɢ ɦɨɞɞɚ ɚɰɟɬɢɥɚɰɟɬɨɧ (PD) H3C–CO–CH2 –CO–CH3  

ԕўɲɢɥɚɞɢ. ɂɤɤɢɧɱɢ ɮɚɨɥɫɢɡɥɚɧɬɢɪɭɜɱɢ ɦɨɞɞɚ ɚɰɟɬɢɥɚɰɟɬɨɧ ɤɚɬɚɥɢɡɚɬɨɪ 
ԕɨɥɞɢԑɢ ɛɢɥɚɧ ɯɟɥɚɬ ɦɨɞɞɚ ԟɨɫɢɥ ԕɢɥɚɞɢ ɜɚ ɷɪɢɬɦɚ ɚɞɫɨɪɛɟɪɢ (10) ɞɚ 
ɤɚɬɚɥɢɡɚɬɨɪ ԕɨɥɞɢԕɥɚɪɢɧɢ ɚɞɫɨɪɛɰɢɹɥɚɧɢɲɢɝɚ ёɪɞɚɦ ɛɟɪɚɞɢ. 
 Ʉɚɬɚɥɢɡɚɬɨɪ ɮɚɨɥɫɢɡɥɚɧɬɢɪɢɥɝɚɧɢɞɚɧ ɫўɧɝ, ɭɧɢ ɩɨɥɢɦɟɪ 
ɷɪɢɬɦɚɫɢɞɚɧ ɚɠɪɚɬɢɛ ɨɥɢɲ ɤɟɪɚɤ. ɉɨɥɢɦɟɪ ɷɪɢɬɦɚɫɢ ɚɞɫɨɪɛɟɪɥɚɪɢ (10) 
ɮɚɨɥɥɚɲɬɢɪɢɥɝɚɧ Al2O3 ɛɢɥɚɧ ɬўɥɞɢɪɢɥɝɚɧ ɛўɥɢɛ, ɮɚɨɥɫɢɡɥɚɧɬɢɪɢɥɝɚɧ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɨɞɞɢɣ ɮɢɥɬɪɥɚɲ ɜɚ ɮɢɡɢɤ-ɤɢɦёɜɢɣ ɚɞɫɨɪɛɰɢɹɥɚɲ 
ԟɢɫɨɛɢɝɚ ɚɠɪɚɬɢɥɚɞɢ.  

Ʉɚɬɚɥɢɡɚɬɨɪ ԕɨɥɞɢԕɥɚɪɢɞɚɧ ɬɨɡɚɥɚɧɝɚɧ 285-310ºɋ ɯɚɪɨɪɚɬ ɜɚ ɸԕɨɪɢ 
ɛɨɫɢɦ ɨɫɬɢɞɚɝɢ ɚɪɚɥɚɲɦɚɞɚɧ ɩɨɥɢɦɟɪɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲ ɭɱɭɧ  ɚɠɪɚɬɭɜɱɢ 
ɫɟɩɚɪɚɬɨɪɥɚɪɝɚ ɭɡɚɬɢɥɚɞɢ. Ȼɭ ɫɟɩɚɪɚɬɨɪɥɚɪ ɢɤɤɢ ԟɢɥ ɛўɥɢɛ, ɛɢɪɢɧɱɢɫɢ 
ўɪɬɚ ɛɨɫɢɦɥɢ IPS (13) , ɢɤɤɢɧɱɢɫɢ ɩɚɫɬ ɛɨɫɢɦɥɢ LPS (14), ɫɟɩɚɪɚɬɨɪɥɚɪɢ 
ɞɟɣɢɥɚɞɢ. Ўɪɬɚ ɛɨɫɢɦɥɢ ɫɟɩɚɪɚɬɨɪɞɚ ɩɨɥɢɷɬɢɥɟɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɝɚɧ 
ɷɬɢɥɟɧ ɜɚ ɛɭɬɟɧ-1 ɞɚɧ ɚɠɪɚɬɢɥɚɞɢ. Ȼɭ ɫɟɩɚɪɚɬɨɪɞɚ ɛɨɫɢɦ 9-11 Ɇɉɚ ɞɚɧ 3 
Ɇɉɚ ɝɚɱɚ ɩɚɫɚɹɞɢ (ɩɨɥɢɦɟɪ ɦɚɪɤɚɫɢɝɚ ԕɚɪɚɛ). 

Ўɪɬɚ ɛɨɫɢɦɥɢ ɫɟɩɚɪɚɬɨɪɞɚɧ ɱɢԕɚёɬɝɚɧ ɦɚԟɫɭɥɨɬ 50% ɚɬɪɨɮɢɞɚ 
ɩɨɥɢɷɬɢɥɟɧ ɫɚԕɥɚɣɞɢ. ɉɚɫɬ ɛɨɫɢɦɥɢ ɫɟɩɚɪɚɬɨɪ (14) ɢɤɤɢɝɚ ɛўɥɢɧɝɚɧ 
ɢɞɢɲɞɚɧ ɢɛɨɪɚɬ ɛўɥɢɛ, ɸԕɨɪɢ ԕɢɫɦɢ 1ɱɢ ɛɨɫԕɢɱ ɜɚ ɩɚɫɬ ԕɢɫɦɢ 2ɱɢ ɛɨɫԕɢɱ 
ɫɟɩɚɪɚɬɨɪɢ ԟɢɫɨɛɥɚɧɚɞɢ. ɂɤɤɚɥɚ ɛɨɫԕɢɱ ўɪɬɚɫɢɝɚ ɮɢɥɬɪ ўɪɧɚɬɢɥɝɚɧ.  

ɉɚɫɬ ɛɨɫɢɦɥɢ ɫɟɩɚɪɚɬɨɪɞɚ ɩɨɥɢɷɬɢɥɟɧ ɰɢɤɥɨɝɟɤɫɚɧɞɚɧ ɚɠɪɚɬɢɥɚɞɢ. 
ɋɟɩɚɪɚɬɨɪ ɬɚɝɢɞɚɧ ɱɢԕɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧɞɚ ɰɢɤɥɨɝɟɤɫɚɧ ɦɢԕɞɨɪɢ 2% ɞɚɧ 
ɨɲɦɚɫɥɢɝɢ ɤɟɪɚɤ. ɉɚɫɬ ɛɨɫɢɦɥɢ ɫɟɩɚɪɚɬɨɪɞɚ ɯɚɪɨɪɚɬ 200ºɋ ɧɢ, ɛɨɫɢɦ 
ɛɢɪɢɧɱɢ ɛɨɫԕɢɱɞɚ 0.5 Ɇɉɚ, ɢɤɤɢɧɱɢ ɛɨɫԕɢɱɞɚ 0.07 Ɇɉɚ ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 
Ⱥɠɪɚɥɢɛ ɱɢԕԕɚɧ ɛɚɪɱɚ ɟɧɝɢɥ ɭɱɭɜɱɢ ɦɨɞɞɚɥɚɪ ɞɢɫɬɢɥɹɰɢɹ ɤɨɥɨɧɧɚɥɚɪɢɝɚ 
(16,17,18,19,20) ɭɡɚɬɢɥɢɛ, ɭ ɟɪɞɚ ɬɨɡɚɥɚɧɝɚɱ ɹɧɚ ɰɢɤɥɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. 

ɉɚɫɬ ɛɨɫɢɦɥɢ ɫɟɩɚɪɚɬɨɪ ɬɚɝɢɞɚɧ ɩɨɥɢɷɬɢɥɟɧ ɷɤɫɬɪɭɞɟɪ (21)ɝɚ 
ɬɭɲɚɞɢ ɜɚ ɭ ɟɪɞɚ ɡɢɱɥɚɧɬɢɪɢɥɢɛ, ɝɪɚɧɭɥɹɬɨɪ (22) ɝɚ ɭɡɚɬɢɥɚɞɢ. Ɍɭɪɥɢ ԟɢɥ 
ԕɚɬɬɢԕ ɯɨɥɞɚɝɢ ԕўɲɢɦɱɚɥɚɪ (ɚɧɬɢɚɞɝɟɡɢɜ ɜɚ ɛɨɲԕ.) ɚɫɨɫɢɣ ɷɤɫɬɪɭɞɟɪɝɚ 
ԕўɲɢɦɱɚ ɷɤɫɬɪɭɞɟɪ ёɪɞɚɦɢɞɚ ɭɡɚɬɢɥɚɞɢ. Ⱥɧɬɢɨɤɫɢɞɚɧɬɥɚɪ, ɛɚɪԕɚɪɨɪɥɨɜɱɢ 
ɦɨɞɞɚɥɚɪ, ɫɢɪԑɚɧɢɲɧɢ ɨɲɢɪɭɜɱɢ ɦɨɞɞɚɥɚɪ ɩɨɥɢɦɟɪɝɚ ɫɭɸԕ ɯɨɥɚɬɢɞɚ 
ԕўɲɢɥɚɞɢ. Ƚɪɚɧɭɥɹɬɨɪɞɚ ɛɢɪ ԟɢɥ ɤɚɬɬɚɥɢɤɤɚ ɷɝɚ ɝɪɚɧɭɥɚɥɚɪ ɨɥɢɧɢɛ, ɫɭɜ 
ёɪɞɚɦɢɞɚ ɤɥɚɫɫɢɮɢɤɚɬɨɪ (23)ɝɚ ɭɡɚɬɢɥɚɞɢ. Ʉɥɚɫɫɢɮɢɤɚɬɨɪɞɚ ɩɨɥɢɷɬɢɥɟɧ 
ɝɪɚɧɭɥɚɥɚɪɢ ԕɨɥɞɢԕ ɰɢɤɥɨɝɟɤɫɚɧɞɚɧ ɬɨɡɚɥɚɧɚɞɢ. Ȼɭɧɢɧɝ ɭɱɭɧ (25) 
ɛɭԑɥɚɬɝɢɱɞɚɧ ɱɢԕɚёɬɝɚɧ ɛɭԑ ɝɪɚɧɭɥɚ ɣўɧɚɥɢɲɢɝɚ ɬɟɫɤɚɪɢ ԕɢɥɢɛ ɛɟɪɢɥɚɞɢ 
ɜɚ ɩɨɥɢɷɬɢɥɟɧ ɬɚɪɤɢɛɢɞɚɝɢ ɰɢɤɥɨɝɟɤɫɚɤɧɧɢ ɦɢԕɞɨɪɢɧɢ 2% ɞɚɧ 0.05% ɝɚɱɚ 
ɤɚɦɚɣɬɢɪɢɥɚɞɢ. ɘԕɨɪɢ ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢ ɬɨɡɚɥɚɲ ɭɱɭɧ 
ɛɭԑ ɯɚɪɨɪɚɬɢ 108ºɋ ɝɚɱɚ, ɩɚɫɬ ɡɢɱɥɢɤɤɚ ɷɝɚ ɩɨɥɢɷɬɢɥɟɧ ɭɱɭɧ ɷɫɚ 102-103ºɋ 
ɞɚɧ ɨɲɦɚɫɥɢɝɢ ɥɨɡɢɦ. Ɍɨɡɚɥɚɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɝɪɚɧɭɥɚɥɚɪɢ ԕɭɪɢɬɝɢɱ 
(26)ɞɚ ԕɭɪɢɬɢɥɢɛ, ɯɚɜɨ ёɪɞɚɦɢɞɚ ɚɪɚɥɚɲɬɢɪɭɜɱɢ ɚɪɚɥɚɲɬɢɪɝɢɱ (27)ɝɚ 
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ɭɡɚɬɢɥɚɞɢ. Ȼɭ ɟɪɞɚ ɯɚɜɨ ўɡɢ ɛɢɥɚɧ ɟɧɝɢɥ ɭɱɭɜɱɢ ɦɨɞɞɚɥɚɪ, ɩɨɥɢɷɬɢɥɟɧɧɢ 
3ɯ3 ɦɦ. ɞɚɧ ɤɢɱɢɤ ɛўɥɝɚɧ ɝɪɚɧɭɥɚ ɜɚ ɛўɥɚɤɱɚɥɚɪɢɧɢ ɨɥɢɛ ɱɢԕɢɛ ɤɟɬɚɞɢ. 
Ⱥɪɚɥɚɲɬɢɪɭɜɱɢɞɚ ɨɥɢɧɝɚɧ ɛɢɪ ԟɢɥ ўɥɱɚɦɥɢ ɝɪɚɧɭɥɚɥɚɪ ɛɭɧɤɟɪɥɚɪɝɚ (28) 
ɜɚ ɭ ɟɪɞɚɧ ԕɚɞɨԕɥɚɲɝɚ ɭɡɚɬɢɥɚɞɢ. 

 

5.3. Ɍɭɪɥɢ ɬɟɯɧɨɥɨɝɢɤ ɭɫɭɥ ɜɚ ɠɚɪɚёɧɥɚɪɞɚ ɨɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ 
ɯɨɫɫɚɥɚɪɢ 

ɉɨɥɢɷɬɢɥɟɧ ɡɢɱɥɢɝɢ 910-970 ɤɝ/ɦ3, ɸɦɲɚɲ ԟɚɪɨɪɚɬɢ 110-130
ɨɋ 

ɛўɥɝɚɧ ɬɟɪɦɨɩɥɚɫɬɢɤ ɩɨɥɢɦɟɪɞɢɪ. 
ɋɚɧɨɚɬɞɚ ɬɭɪɥɢ ɭɫɭɥɥɚɪɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɛɢɪ-

ɛɢɪɢɞɚɧ ɡɢɱɥɢɝɢ, ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢ ɜɚ ɤɪɢɫɬɚɥɥɢɤ ɞɚɪɚɠɚɫɢ ɛɢɥɧ 
ɮɚɪԕɥɚɧɚɞɢ. 

7.4-ɠɚɞɜɚɥ 

ɏɨɫɫɚɥɚɪɢ Ԕɭɣɢ ɡɢɱɥɢɤɥɢ 
ɩɨɥɢɷɬɢɥɟɧ (ɘȻ) 

ɘԕɨɪɢ ɡɢɱɥɢɤɥɢ 
ɩɨɥɢɷɬɢɥɟɧ (ɉȻ ɜɚ 

ЎȻ) 
Ɂɢɱɥɢɤ, ɤɝ/ɦ3

 910-930 950-970 

Ɇɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢ 80000-500000 80000-800000 

Ʉɪɢɫɬɚɥɥɢɤ ɞɚɪɚɠɚɫɢ, % 50-65 75-90 

ɏɨɫɫɚɥɚɪɢ ɜɚ ɢɲɥɚɬɢɥɢɲ ɠɨɣɢɝɚ ԕɚɪɚɛ ɩɨɥɢɷɬɢɥɟɧ ɛɢɪ-ɛɢɪɢɞɚɧ 
ɡɢɱɥɢɝɢ, ɫɭɸԕɥɚɧɦɚɫɢɧɢ ɨԕɭɜɱɚɧɥɢɤ ɤўɪɫɚɬɤɢɱɢ, ɛɚɪԕɚɪɨɪɥɨɜɱɢ ԕўɲɢɥɝɚɧ 
ɜɚ ԕўɲɢɥɦɚɝɚɧɥɢɝɢ ɛɢɥɚɧ ɮɚɪԕɥɚɧɭɜɱɢ ɬɭɪɥɢ ɦɚɪɤɚɥɚɪ ɨɫɬɢɞɚ 
ɱɢԕɚɪɢɥɚɞɢ. 

Ԕɭɣɢɞɚ ɩɨɥɢɷɬɢɥɟɧɥɚɪɧɢ ɚɫɨɫɢɣ ɮɢɡɢɤɚɜɢɣ-ɦɟɯɚɧɢɤ ɯɭɫɭɫɢɹɬɥɚɪɢ 
ɤɟɥɬɢɪɢɥɚɞɢ: 

7.5-ɠɚɞɜɚɥ 

ɏɨɫɫɚɥɚɪɢ Ԕɭɣɢ ɡɢɱɥɢɤɥɢ 
ɩɨɥɢɷɬɢɥɟɧ 

ɘԕɨɪɢ 
ɡɢɱɥɢɤɥɢ 

ɩɨɥɢɷɬɢɥɟɧ 

Ȼɭɡɢɥɢɲ ɤɭɱɥɚɧɲɢ, Ɇɉɚ    

ɑўɡɢɥɢɲɞɚ 9.8-16.7 21.6-32.4 

ɗɝɢɥɢɲɞɚ 11.8-16.7 19.6-39.2 

ɍɡɢɥɢɲɞɚɝɢ ɧɢɫɛɢɣ ɭɡɚɣɢɲ, %  500-600 300-800 

ɑўɡɢɥɢɲɞɚɝɢ ԕɚɣɢɲɨԕɥɢɤ ɦɨɞɭɥɢ, 
Ɇɉɚ  

147-245 540-981 

ɗɝɢɥɢɲɞɚɝɢ ԕɚɣɢɲɨԕɥɢɤ ɦɨɞɭɥɢ, Ɇɉɚ  118-255 636-735 

Ȼɪɢɧɟɥɥ ɛўɣɢɱɚ ԕɚɬɬɢԕɥɢɤ, Ɇɩɚ 13.7-24.5 44.2-63.8 

180
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Ⱦɨɢɦɢɣ (ɫɬɚɬɢɫɬɢɤ) ɨԑɢɪɥɢɤɧɢ ɭɡɨԕ ɬɚɴɫɢɪɢ ɧɚɬɢɠɚɫɢɞɚ ɩɨɥɢɷɬɢɥɟɧ 
ɞɟɮɨɪɦɚɰɢɹɥɚɧɚɞɢ. Ԕɭɣɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɭɡɨԕ ɜɚԕɬɥɢ ɛɚԕɭɜɜɚɬɥɢɤ 
ɱɟɝɚɪɚɫɢ 2.45 Ɇɉɚ, ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧɧɢɤɢ ɷɫɚ 4.9 Ɇɉɚ ɝɚ ɬɟɧɝ. 

ɍɡɨԕ ɜɚԕɬ ɤɭɱɥɚɧɢɲ ԟɨɥɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɦɚԟɫɭ-

ɥɨɬɥɚɪɢɧɢ ёɪɢɥɢɲ ɷԟɬɢɦɨɥɢ ɛɨɪ. 
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Ɇɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢɧɢ ɨɪɬɢɲɢ, ɤɪɢɫɬɚɥɥɢɤ ɞɚɪɚɠɚɫɢɧɢ ɜɚ 
ɩɨɥɢɞɢɫɩɟɪɫɥɢɤɧɢ ɤɚɦɚɣɢɲɢ ɛɢɥɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢ ёɪɢɥɢɲɝɚ ɱɢɞɚɦɥɢɥɢɝɢ 
ɨɪɬɚɞɢ. 

ɉɨɥɢɷɬɢɥɟɧɧɢ ɢɫɫɢԕɥɢɤ ɯɨɫɫɚɥɚɪɢ 2.6-ɠɚɞɜɚɥɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 
ɉɨɥɢɷɬɢɥɟɧ ɡɢɱɥɢɝɢɧɢ ɨɪɬɢɲɢ ɛɢɥɚɧ ɭɧɢɧɝ ɫɭɸԕɥɚɧɢɲ ԟɚɪɨɪɚɬɢ 

ɨɪɬɚɞɢ. 
7.6-ɠɚɞɜɚɥ 

ɏɨɫɫɚɥɚɪɢ Ԕɭɣɢ ɡɢɱɥɢɤɥɢ 
ɩɨɥɢɷɬɢɥɟɧ 

ɘԕɨɪɢ 
ɡɢɱɥɢɤɥɢ 

ɩɨɥɢɷɬɢɥɟɧ 

ɋɭɸԕɥɚɧɢɲ ԟɚɪɨɪɚɬɢ, ɨɋ 105-108 120-130 

Ԟɚɪɨɪɚɬɛɚɪɞɨɲɥɢɤ, ɨɋ 108-115 120-135 

ɂɫɫɢԕɥɢɤ ўɬɤɚɡɭɜɱɚɧɥɢɤ, ȼɬ/(ɦ*Ʉ) 0.29 0.42 

ɂɫɫɢԕɥɢɤ ɬɚɴɫɢɪɢɞɚ ɱɢɡɢԕɥɢ 
ɤɟɧɝɚɣɢɲ ɤɨɷɮɮɢɰɢɟɧɬɢ 0-100

ɨɋ ўɪ-

ɬɚɫɢɞɚ, 1/ɝɪɚɞ 

(2.2-5.5)*10
-4

 (1-6)*10
-4

 

ɂɫɫɢԕɥɢɤ ɬɚɴɫɢɪɢɞɚ ԟɚɠɦɢɣ 
ɤɟɧɝɚɣɢɲ ɤɨɷɮɮɢɰɢɟɧɬɢ 50-100

ɨɋ ўɪ-

ɬɚɫɢɞɚ, 1/ɝɪɚɞ 

(6.0-16.0)*10
-4

 (5-16.5)*10
-4

 

Ɇўɪɬɥɢɤ ԟɚɪɨɪɚɬɢ (ɫɨɜɭԕɛɚɪɞɨɲ- 

ɥɢɤ), ɨɋ 

-80 ɞɚɧ -120 

ɝɚɱɚ 

-70 ɞɚɧ -150 

ɝɚɱɚ 

Ԕɭɣɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧɞɚɧ ɨɥɢɧɝɚɧ ɦɚԟɫɭɥɨɬɥɚɪ 60ɨɋ ɝɚɱɚ, 
ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧɞɚɧ ɨɥɢɧɝɚɧɥɚɪɢ ɷɫɚ 100ɨɋ ɝɚɱɚ ɢɲɥɚɬɢɥɢɲɢ 
ɦɭɦɤɢɧ. ɉɨɥɢɷɬɢɥɟɧ -70

ɨɋ ɞɚ ɦўɪɬ ɛўɥɚɞɢ ɜɚ ɲɭɧɢɧɝ ɭɱɭɧ ɭɧɞɚɧ ɨɥɢɧɝɚɧ 
ɦɚԟɫɭɥɨɬɥɚɪ ԕɚɬɬɢԕ ɫɨɜɭԕ ɲɚɪɨɢɬɥɚɪɢɞɚ ԟɚɦ ɛɟɦɚɥɨɥ ɢɲɥɚɬɢɢɲɢ ɦɭɦɤɢɧ. 

ɉɨɥɢɷɬɢɥɟɧ ɸԕɨɪɢ ɫɭɜɝɚ ɱɢɞɚɦɥɢɥɢɤ ɯɨɫɫɚɥɚɪɢɧɢ ɧɚɦɨёɧ ɷɬɚɞɢ. 
Ԕɭɣɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧ 20ɨɋ ɞɚ 30 ɤɭɧ ɞɚɜɨɦɢɞɚ 0.04%, ɸԕɨɪɢ 
ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧ ɷɫɚ 0.01-0.04% ɫɭɜ ɲɢɦɚɞɢ. 

ɉɨɥɢɷɬɢɥɟɧ ɹɯɲɢ ɞɢɷɥɟɤɬɪɢɤ ԟɢɫɨɛɥɚɧɚɞɢ. Ԕɭɣɢɞɚ ɭɧɢɧɝ ɷɥɟɤɬɪ 
ɯɭɫɭɫɢɹɬɥɚɪɢ ɤɟɥɬɢɪɢɥɝɚɧ. 

7.7-ɠɚɞɜɚɥ 

 

ɏɨɫɫɚɥɚɪɢ 

Ԕɭɣɢ 
ɡɢɱɥɢɤɥɢ 

ɩɨɥɢɷɬɢɥɟɧ 

ɘԕɨɪɢ 
ɡɢɱɥɢɤɥɢ 

ɩɨɥɢɷɬɢɥɟɧ 

1 ɆȽɰ ɞɚ ɞɢɷɥɟɤɬɪɢɤ ɫɢɧɝɞɢɪɭɜɱɚɧɥɢɤ 2.2-2.3 2.1-2.4 

Ⱦɢɷɥɟɤɬɪɢɤ ɣўԕɨɬɢɲɧɢɧɝ ɬɚɧɝɟɧɫ ɛɭɪɱɚɝɢ 
(1 ɆȽɰ ɜɚ 20ɨɋ ɞɚ) (2-3)*10

-4
 (2-5)*10

-4
 

ɋɨɥɢɲɬɢɪɦɚ ɷɥɟɤɬɪ ԕɚɪɲɢɥɢɝɢ ɫɢɪɬ, Ɉɦ <10
14

 <10
14

 

ԟɚɠɦɢɣ, Ɉɦ*ɦ 10
15

 10
15

 

1 ɦɦ ԕɚɥɢɧɥɢɤɞɚɝɢ ɛɭɸɦɧɢ ўɡɝɚɪɭɜɱɚɧ 
ɬɨɤɤɚ ɧɢɫɛɚɬɚɧ ɷɥɟɤɬɪ ɦɭɫɬɚԟɤɚɦɥɢɝɢ, 
ɤȼ/ɦɦ 

45-60 45-60 
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ɘԕɨɪɢɞɚɝɢɥɚɪɞɚɧ ɤўɪɢɧɢɛ ɬɭɪɢɛɞɢɤɢ ɩɨɥɢɷɬɢɥɟɧɧɢ ɡɢɱɥɢɝɢ ɭɧɢɧɝ 
ɷɥɟɤɬɪ ɯɭɫɭɫɢɹɬɥɚɪɢɝɚ ɫɟɡɢɥɚɪɥɢ ɬɚɴɫɢɪ ɤўɪɫɚɬɦɚɣɞɢ. 

ɉɨɥɢɷɬɢɥɟɧ ɨɞɞɢɣ ɲɚɪɨɢɬɞɚ (ɯɨɧɚ ԟɚɪɨɪɚɬɢɞɚ) ɨɪɝɚɧɢɤ ɷɪɢɬɭɜ-

ɱɢɥɚɪɞɚ ɷɪɢɦɚɣɞɢ. Ɏɚԕɚɬ 70ɨɋ ɞɚɧ ɸԕɨɪɢɞɚ ɯɥɨɪɥɢ ɜɚ ɚɪɨɦɚɬɢɤ ɷɪɢ-

ɬɭɜɱɢɥɚɪɞɚ ɛўɤɚɞɢ ԟɚɦɞɚ ɷɪɢɣɞɢ. ɍ ɤɨɧɰɟɧɬɪɥɚɧɝɚɧ ɤɢɫɥɨɬɚ, ɢɲԕɨɪ ɜɚ ɬɭɡ 
ɷɪɢɬɦɚɥɚɪɢ ɬɚɴɫɢɪɢɝɚ ɱɢɞɚɦɥɢ. 

Ʉɨɧɰɟɧɬɪɥɚɧɝɚɧ ɫɭɥɮɚɬ ɜɚ ɯɥɨɪɢɞ ɤɢɫɥɨɬɚɥɚɪɢ ɩɨɥɢɷɬɢɥɟɧɝɚ ɭɦɭɦɚɧ 
ɬɚɴɫɢɪ ɷɬɦɚɣɞɢ, ɚɡɨɬ ɤɢɫɥɨɬɚɫɢ ɜɚ ɭɧɝɚ ўɯɲɚɲ ɤɭɱɥɢ ɨɤɫɢɞɥɨɜɱɢɥɚɪ 
ɩɨɥɢɷɬɢɥɟɧɧɢ ɩɚɪɱɚɥɚɛ ɬɚɲɥɚɣɞɢ. 

Ⱥɬɦɨɫɮɟɪɚ, ԕɭёɲ ɧɭɪɥɚɪɢ ɬɚɴɫɢɪɢɝɚ ɜɚ ɢɫɫɢԕɥɢɤ ɬɚɴɫɢɪɢɞɚ ɨɤ-

ɫɢɞɥɚɧɢɲɝɚ ɱɢɞɚɦɥɢɥɢɝɢɧɢ ɨɲɢɪɢɲ ɦɚԕɫɚɞɢɞɚ, ɩɨɥɢɷɬɢɥɟɧɝɚ ɬɭɪɥɢ ɯɢɥ 
ɛɚɪԕɚɪɨɪɥɨɜɱɢɥɚɪ ԕўɲɢɥɚɞɢ. 

 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 

 

1. ɉɨɥɢɦɟɪɥɚɪɧɢ ɩɚɫɬ ɦɨɥɟɤɭɥɚɥɢ ɦɨɞɞɚɥɚɪɞɚɧ ɚɠɪɚɬɢɛ ɬɭɪɚɞɢɝɚɧ 
ɚɫɨɫɢɣ ɮɚɪԕɥɚɪɢ. 

2. Ⱥɦɨɪɮ ɩɨɥɢɦɟɪɥɚɪɧɢɧɝ ɭɱ ɮɢɡɢɤ ɯɨɥɚɬɢɧɢ ɬɭɲɭɧɬɢɪɢɛ ɛɟɪɢɧɝ. 
3. ɉɨɥɢɦɟɪɥɚɪɧɢ ɷɪɢɬɭɜɱɢɥɚɪɞɚ ɷɪɢɲɢɧɢɧɝ ўɡɢɝɚ ɯɨɫɫɥɢɝɢɧɢ 

ɬɭɲɭɧɬɢɪɢɧɝ. 
4. ɉɨɥɢɦɟɪɥɚɪɧɢɧɝ ɸԕɨɪɢ ɷɥɚɫɬɢɤ ɯɨɥɚɬɢ  ɜɚ ɛɭ ɯɨɥɚɬɧɢ ɧɚɦɨёɧ ɷɬɢɲ 

ɫɚɛɚɛɥɚɪɢ. 
5. ɉɨɥɢɦɟɪ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɫɢɧɢɧɝ ɩɨɥɢɞɢɫɩɟɪɫɥɢɝɢ ɧɢɦɚ ɛɢɥɚɧ 

ɬɭɲɭɧɬɢɪɢɥɚɞɢ. 
6. ɉɨɥɢɦɟɪɥɚɪɧɢ ўɪɬɚɱɚ ɦɚɫɫɚɜɢɣ ɜɚ ўɪɬɚɱɚ ɪɚԕɚɦɢɣ ɦɨɥɟɤɭɥɚ 

ɦɚɫɫɚɥɚɪɢɧɢ ɬɨɩɢɲ ɜɚ ɭɥɚɪɧɢ ɮɚɪԕɢ ɧɢɦɚɧɢ ɛɢɥɞɢɪɚɞɢ? 

7. ɉɨɥɢɦɟɪɥɚɪ ԕɚɧɞɚɣ ɪɟɚɤɰɢɹɥɚɪ ёɪɞɚɦɢɞɚ ɫɢɧɬɟɡ ԕɢɥɢɧɚɞɢ? 
Ɇɢɫɨɥɥɚɪ ɤɟɥɬɢɪɢɧɝ. 

8. Ƚɚɡ ɮɚɡɚɫɢɞɚ ɜɚ ɫɭɸԕ ɮɚɡɚɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɰɢɹɥɚɪɢɝɚ ɦɭɯɢɬ 
ɯɚɪɨɪɚɬɢ ɜɚ ɛɨɫɢɦɧɢɧɝ ɬɚɴɫɢɪɢɧɢ ɬɭɲɭɧɬɢɪɢɧɝ. 

9. ɉɨɥɢɦɟɪɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɬɟɯɧɨɥɨɝɢɤ ɭɫɭɥɥɚɪɢ. ɏɚɪ ɛɢɪ 
ɭɫɭɥɧɢɧɝ ɸɬɭԕ ɜɚ ɤɚɦɱɢɥɢɤɥɚɪɢ. 

10. ɘԕɨɪɢ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. ɘȻɉɗ ɧɢɧɝ 
ɯɨɫɫɚɥɚɪɢɝɚ ɦɭɯɢɬɞɚɝɢ ɤɢɫɥɨɪɨɞ ɦɢԕɞɨɪɢ, ɯɚɪɨɪɚɬ ɞɚɪɚɠɚɫɢ ɜɚ 
ɪɟɚɤɰɢɨɧ ɦɚɫɫɚɧɢ ɭɡɚɬɢɥɢɲ ɠɨɣɥɚɪɢ ɦɢԕɞɨɪɢɧɢ ɬɚɴɫɢɪɢɧɢ 
ɦɢɫɨɥɥɚɪ ɛɢɥɚɧ ɬɭɲɭɧɬɢɪɢɧɝ. 

11. ɉɚɫɬ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ ɤɚɬɚɥɢɡɚɬɨɪ 
ɦɢԕɞɨɪɢ ,ɉɗ ɫɬɪɭɤɬɭɪɚ ɜɚ ɯɨɫɫɚɥɚɪɢɝɚ ɬɚɴɫɢɪɢ. 

12. Ўɪɬɚ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ ɤɚɬɚɥɢɡɚɬɨɪ ԟɢɥɢ, 
ɭɧɢ ɤɢɪɢɬɢɥɢɲɢ. 

13. ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɫɬɟɪɟɨɪɟɝɭɥɹɪ ɩɨɥɢɦɟɪ 
ɯɨɫɢɥ ɛўɥɢɲ ɫɚɛɚɛɥɚɪɢɧɢ ɪɟɚɤɰɢɹɥɚɪɧɢ ɦɢɫɨɥɢɞɚ ɬɭɲɭɧɬɢɪɢɧɝ. 

14. ɂɧɢɰɢɚɬɨɪɥɚɪ, ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ , ɫɨɤɚɬɚɥɢɡɚɬɨɪɥɚɪ, ɪɨɫɬɥɚɝɢɱɥɚɪ, 
ɢɧɝɢɛɢɬɨɪɥɚɪ ɧɢɦɚ,ɭɥɚɪ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɰɢɹɫɢɞɚ ԕɚɧɞɚɣ 
ɜɚɡɢɮɚɧɢ ɛɚɠɚɪɚɞɢɥɚɪ?  Ɇɢɫɨɥɥɚɪ ɛɢɥɚɧ ɬɭɲɭɧɬɢɪɢɧɝ. 
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15. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɱɢɡɢԕɥɢ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ 
ɬɟɯɧɨɥɨɝɢɹɫɢɧɢɧɝ ўɡɢɝɚ ɯɨɫ ɬɨɦɨɧɥɚɪɢ ɜɚ ɉɗ ɧɢ ɫɬɪɭɤɬɭɪɚ ɜɚ 
ɯɨɫɫɚɥɚɪɢɧɢ ɪɨɫɬɥɚɲ ɭɫɭɥɥɚɪɢ. 

16. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢɞɚɝɢ ɭɱ ɯɢɥ ɪɟɚɤɬɨɪɥɚɪ ɫɢɫɬɟɦɚɫɢɞɚ 
ɨɥɢɛ ɛɨɪɢɥɚɞɢɝɚɧ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪ ɮɚɪԕɢ. 

17. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ ɬɭɪɥɢ ɫɬɪɭɤɬɭɪɚ ɜɚ ɯɨɫɫɚɥɚɪɝɚ ɷɝɚ 
ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɬɢɥɚɛ ɱɢԕɚɪɢɲ ɫɚɛɚɛɥɚɪɢ. 

18. Ɍɭɪɥɢ ɭɫɭɥɥɚɪɞɚ ɨɥɢɧɝɚɧ ɉɗ ɯɨɫɫɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ ɜɚ ɭɥɚɪɧɢ 
ɢɲɥɚɬɢɥɢɲ ɫɨɯɚɥɚɪɢɧɢ ɚɧɢԕɥɚɧɝ. 
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Polymers, and Business 1st Edition. Publisher: Wiley. ɋɒȺ, 2014. Ɋ. 
655 

3. Andrew J. Peacock. Handbook of Polyethelene structures, properties, and 

applications, New York, 2000. 3,15,16,43,45,49,55,56,58,59 p. 
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3-ɆȺȼɁɍ. ɗɅȺɋɌɈɆȿɊɅȺɊ ɂɒɅȺȻ ɑɂԔȺɊɂɒȾȺȽɂ 
ɂɇɇɈȼȺɐɂɈɇ ɌȿɏɇɈɅɈȽɂəɅȺɊ 

7–ɦɚɴɪɭɡɚ.Ɋɟɡɢɧɚ-ɬɟɯɧɢɤɚ ɦɚԟɫɭɥɨɬɥɚɪ ɜɚ ɲɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ 
ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɫɢ 

 

Ɋɟɠɚ: 

7.1. ɗɥɚɫɬɨɦɟɪ ɤɨɦɩɨɡɢɰɢɹɥɚɪɢɧɢ ɬɚɣёɪɥɚɲ ɜɚ ԕɚɣɬɚ ɢɲɥɚɲɧɢ ԟɚɥԕ 
ɯўɠɚɥɢɝɢɞɚɝɢ ɪɨɥɢ. 
7.2. Ɋɟɡɢɧɚ  ԕɨɪɢɲɦɚɥɚɪɢɧɢ ɤɚɥɚɧɞɪɥɚɪɞɚ ԕɚɣɬɚ ɢɲɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
7.3. Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɞɚ ԕɚɣɬɚ ɢɲɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
7.4. Ɋɟɡɢɧɚ ɛɭɸɦɥɚɪɧɢ ɜɭɥɤɚɧɥɚɲ. 
7.5. ɗɛɨɧɢɬɥɚɪ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɱɢ. 
7.6. Ɋɟɡɢɧɚ ɤɥɟɣɥɚɪ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
7.7. Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪɧɢɧɝ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
7.8. Ʌɚɬɟɤɫɥɚɪɞɚɧ ɛɭɸɦɥɚɪ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
7.9. Ɋɟɡɢɧɚɧɢ ɛɨɫɢɦ ɨɫɬɢɞɚ ԕɭɣɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
7.10. ɒɢɧɚ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 

 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ: Ɋɟɡɢɧɚ ɫɚɧɨɚɬɢ, ɢɲɥɚɛ ɱɢԕɚɪɢɲ, ɤɨɪɯɨɧɚ, ɪɟɡɢɧɚ-ɬɟɯɧɢɤ 
ɛɭɸɦɥɚɪ, ɤɚɥɚɧɞɪ, ɤɚɥɚɧɞɪ ɷɮɮɟɤɬɢ, ɬɢɪԕɢɲ, ɜɚɥ, ɞɭɛɥɢɪɥɚɲ, Z-ɫɢɦɨɧ, S –
ɫɢɦɨɧ, ɱɟɪɜɹɤ, ɜɚɥɨɤ, ɯɚɪɨɪɚɬ, ɮɢɥɟɪɚ, ɜɭɥɤɚɧɢɡɚɰɢɹ, ɫɢԕɢɲ, ɲɩɪɢɰɥɚɲ, 
ɜɭɥɤɚɧɥɚɲ ɩɪɟɫɫɢ, ɜɭɥɤɚɧɥɚɲ ԕɨɡɨɧɢ, ɜɭɥɤɚɧɢɡɚɰɢɹ, ɩɪɟɫɫ ԕɨɥɢɩ, 
ɤɨɧɮɢɝɭɪɚɰɢɹ, ɤɢɧɟɬɢɤɚ, ɨɩɬɢɦɭɦ, ɨɥɬɢɧɝɭɝɭɪɬɥɢ ɜɭɥɤɚɧɢɡɚɰɢɹ, ɤɢɧɟɬɢɤɚ, 
ɨɩɬɢɦɭɦ, ɩɥɚɬɨ, ɪɟɡɢɧɚ ɯɨɫɫɚɥɚɪɢ, ɯɨɫɫɚɥɚɪɧɢɧɝ ўɡɝɚɪɢɲɢ, ɜɭɥɤɚɧɢɡɚɬɨɪ, 
ɜɭɥɤɚɧɥɚɲ ɛɨɫɢɦɢ, ɜɭɥɤɚɧɥɚɲ ԟɚɪɨɪɚɬɢ, ɷɛɨɧɢɬ, ɨɥɬɢɧɝɭɝɭɪɬ, 
ɜɭɥɤɚɧɢɡɚɰɢɹ, ɬўɥɞɢɪɭɜɱɢ,  ɷɛɨɧɢɬ ɱɚɧɝɢ, ɤɥɟɣ, ɚɞɝɟɡɢɹ, ɤɨɝɟɡɢɹ, ɷɪɢɬɭɜɱɢ, 
ɤɥɟɣ ɦɟɲɚɥɤɚ, ɷɬɢɥ ɚɬɰɟɬɚɬ, ɛɟɧɡɢɧ, ўɡɢ ɜɭɥɤɚɧɥɚɧɚɞɢɝɚɧ.ɒɢɧɚ 
ɤɨɧɫɬɪɭɤɰɢɹɫɢ, ɬɭɡɢɥɢɲɢ, ɤɚɦɟɪɚɥɢ ɜɚ ɤɚɦɟɪɚɫɢɡ ɲɢɧɚɥɚɪ, ɤɚɪɤɚɫ, ɛɨɪɬ, 
ɛɪɚɫɥɟɬ, ёɧ ɛɨɲɢ, ɩɪɨɬɟɤɬɨɪ, ɞɢɨɝɚɧɚɥ ɜɚ ɪɚɞɢɚɥ ɲɢɧɚɥɚɪ. 
 

Ɋɟɫɩɭɛɥɢɤɚɦɢɡ ɢԕɬɢɫɨɞɢёɬɢɧɢɧɝ ɬɭɪɥɢ ɬɚɪɦɨԕɥɚɪɢ ɛɢɪ-ɛɢɪɢɝɚ ɛɨԑɥɢԕ 
ԟɨɥɞɚ ɤɭɧ ɫɚɣɢɧ ɪɢɜɨɠɥɚɧɢɛ ɛɨɪɦɨԕɞɚ. Ȼɭ ɛɨɪɚɞɚ (ɤɢɦё ɫɚɧɨɚɬɢ) 
ɬɚɪɤɢɛɢɝɚ ɤɢɪɭɜɱɢ  ɪɟɡɢɧɚ ɫɚɧɨɚɬɢɧɢɧɝ ԟɚɦ ɚɥɨԟɢɞɚ ўɪɢɧ ɬɭɬɚɞɢ. Ԟɨɡɢɪ 

ɩɚɣɬɞɚ ԟɚɥԕ ɯўɠɚɥɢɝɢɧɢ ɬɚɪɦɨԑɢ ɣўԕɤɢ ɪɟɡɢɧɚ ɬɟɯɧɢɤɚ ɛɭɸɦɥɚɪɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɦɚɝɚɧ. Ɋɟɡɢɧɚ ɬɟɯɧɢɤ ɛɭɸɦɥɚɪɝɚ ɬɚɥɚɛ ɬɭɪɥɢ ɢɠɬɢɦɨɢɣ-

ɢԕɬɢɫɨɞɢɣ ɫɨԟɚ ɬɚɪɦɨԕɥɚɪɢ ɚɜɬɨɦɨɛɢɥɫɨɡɥɢɤ, ɦɚɲɢɧɚɫɨɡɥɢɤ, ɧɟɮɬ-ɝɚɡ, 
ɟɧɝɢɥ ɫɚɧɨɚɬ, ԕɢɲɥɨԕ ԟўɠɚɥɢɝɢ, ɨɡɢԕ-ɨɜԕɚɬ ɫɚɧɨɚɬɢɞɚ ɹԕԕɨɥ ɧɚɦɨёɧ 
ɛўɥɦɨԕɞɚ.  

ɘԕɨɪɢɞɚ ԕɚɣɞ ɷɬɢɥɝɚɧ ɫɨԟɚɥɚɪɧɢɧɝ ɪɟɡɢɧɚ-ɬɟɯɧɢɤɚ ɛɭɸɦɥɚɪɝɚ ɛўɥɝɚɧ 
ɬɚɥɚɛ ɜɚ ɷԟɬɢёɠɧɢ ԕɨɧɞɢɪɢɲɞɚ Ɋɟɫɩɭɛɥɢɤɚɦɢɡɞɚ ɛɢɪ ԕɚɬɨɪ ɫɨԟɚ 
ɤɨɪɯɨɧɚɥɚɪɢ ɦɚɜɠɭɞ. ɀɭɦɥɚɞɚɧ Ⱥɧɝɪɟɧ ɪɟɡɢɧɚ-ɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɡɚɜɨɞɢ, 
Ɉԟɚɧɝɚɪɨɧ ɪɟɡɢɧɚ ɬɟɯɧɢɤ ɛɭɸɦɥɚɪɢ ɤɢɱɢɤ ɤɨɪɯɨɧɚɫɢ, “Ɍɨɲɤɟɧɬ ɪɟɡɢɧɚ” 

ɊɌȻ ɤɨɪɯɨɧɚɫɢ, “ɗɥɢɬ ɪɟɡɢɧɚ” ɤɢɱɢɤ ɤɨɪɯɨɧɚɫɢ ɜɚ ɛɨɲԕɚ ԕɚɬɨɪ ɮɢɪɦɚ ɜɚ 
ɤɨɪɯɨɧɚɥɚɪɞɢɪ.       
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Ɋɟɡɢɧɚ ўɡɢɞɚ ɤўɩɤɨɦɩɨɧɟɧɬɥɢ ɦɭɪɚɤɤɚɛ ɫɢɫɬɟɦɚɧɢ ɬɚɲɤɢɥ ԕɢɥɢɛ, ɛɭ 
ɫɢɫɬɟɦɚ ɬɚɪɤɢɛɢɞɚ ɤɚɭɱɭɤɞɚɧ ɬɚɲԕɚɪɢ 10-15 ɬɚɝɚɱɚ, ɭɧɞɚɧ ɤўɩɪɨԕ ԟɚɦ 
ɬɭɪɥɢ ɬɭɦɚɧ ɦɨɞɞɚɥɚɪ (ɢɧɝɪɟɞɢɟɧɬɥɚɪɢ) ɛɨɪ. Ɋɟɡɢɧɚ ўɡɢɧɢɧɝ ԕɢɦɦɚɬɥɢ 
ɬɟɯɧɢɤ ɯɭɫɭɫɢɹɬɥɚɪɢɝɚ ўɡɢɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɥɢɲɧɢ ɹɤɭɧɥɨɜɱɢ ɰɢɤɥɞɚ, ɹɴɧɢ 
ɜɭɥɤɚɧɢɡɚɰɢɹ ɠɚɪɚёɧɢɝɚ ɷɝɚ ɛўɥɚɞɢ. 

 

 
Ɍɚɛɢɢɣ ɤɚɭɱɭɤɧɢ ɧɨɦɥɚɧɢɲɢ 

 
Ɋɟɡɢɧɚɧɢ ўɡɢɝɚ ɯɨɫ ɯɭɫɭɫɢɹɬɥɚɪɢ  ɲɭɧɞɚɤɢ, ɸɤɫɚɤ ɷɥɚɫɬɢɤ, ɫɬɚɬɢɤ ɜɚ 

ɞɢɧɚɦɢɤ ɛɭɡɢɥɢɲɥɚɪɞɚ ɤɚɬɬɚ ɚɣɥɚɧɢɛ ԕɨɥɭɜɱɢ ɞɟɮɨɪɦɚɰɢɹɥɚɪɝɚ ԕɨɞɢɪ, 
ɚɤɬɢɜ ɤɢɦёɜɢɣ ɦɨɞɞɚɥɚɪɧɢɧɝ ɬɚɴɱɢɪɢɝɚ ɦɭɫɬɚԟɤɚɦɥɢɝɢ, ɫɭɜ ɜɚ ɝɚɡɧɢ ɤɚɦ 
ўɬɤɚɡɭɜɱɚɧɥɢɝɢ, ɹɯɲɢ ɞɢɷɥɟɤɬɪɢɤ ɜɚ ɛɨɲԕɚ ɯɭɫɭɫɢɹɬɥɚɪɢ ɭɧɢ ɬɭɪɥɢ 
ɬɟɯɧɢɤɚ ɫɨԟɚɥɚɪɢɞɚ ɤɟɧɝ ɢɲɥɚɬɢɥɢɲɢɝɚ ɢɦɤɨɧ ɹɪɚɬɚɞɢ. 
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Чɟɬ эɥɞɚ ɛɢɪ ɣɢɥɞɚ ɪɟɡɢɧɚ ɦɚΣɫɭɥɨɬɥɚɪɢɝɚ ɛўɥɝɚɧ ɬɚɥɚɛɥɚɪ 
 

Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɥɚɪɢɧɢ ԕɚɣɬɚ ɢɲɥɚɲ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. Ⱥɝɚɪ 
ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɟɬɚɪɥɢ ɞɚɪɚɠɚɞɚ ɩɥɚɫɬɢɤ ɜɚ ԕɢɡɞɢɪɢɥɝɚɧ ɛўɥɫɚ 
ɤɚɥɚɧɞɪɥɚɲ ɦɭɦɤɢɧ. ɒɭɧɢɧɝ ɭɱɭɧ ɪɟɡɢɧɚԕɨɪɢɲɦɚɫɢɧɢ ɤɚɥɚɧɞɪɥɚɲɞɚɧ 
ɨɥɞɢɧ ԕɢɡɞɢɪɭɜɱɢ ɜɚɥɰɞɚ ԕɢɡɞɢɪɢɛ ɢɲɥɨɜ ɛɟɪɢɥɚɞɢ. Ԕɚɬɬɢԕ ԕɨɪɢɲɦɚ 
ɛўɥɚɤɥɚɪɢɧɢ ԕɢɡɞɢɪɭɜɱɢ ɜɚɥɰɝɚ ɬɭɲɢɲɢɧɢ ɨɥɞɢɧɢ ɨɥɢɲ ɭɱɭɧ 
ԕɢɡɞɢɪɢɥɦɚɝɚɧ ԕɨɪɢɲɦɚ ɪɢɮɥɚɧɝɚɧ ɜɚɥɰɞɚɧ ўɬɤɚɡɢɥɚɞɢ ёɤɢ ԕɢɡɞɢɪɭɜɱɢ 
ɜɚɥɰɧɢɧɝ ɛɢɪ ɜɚɥɢɧɢɧɝ ɸɡɚɫɢ ɪɢɮɥɚɧɝɚɧ ɛўɥɚɞɢ, ɜɚ ɲɭɧɞɚɧ ɫўɧɝ 
ԕɢɡɞɢɪɭɜɱɢ ɜɚɥɰɝɚ ɭɡɚɬɢɥɚɞɢ. Ԕɢɡɞɢɪɭɜɱɢ ɜɚɥɰɧɢɧɝ ɜɚɥɥɚɪɢ ɬɭɪɥɢ 
ɬɟɡɥɢɤɞɚ ɚɣɥɚɧɚɞɢ (ɮɪɢɤɰɢɹ 1,22 - 1,27). Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ԕɢɡɞɢɪɢɲ 
ԟɚɪɨɪɚɬɢ 50-60

0
 ɋ ɚɬɪɨɮɢɞɚ ɛўɥɚɞɢ. Ԕɢɡɞɢɪɢɲ ɜɚԕɬɢ 5-6 ɦɢɧɭɬɧɢ ɬɚɲɤɢɥ 

ɷɬɚɞɢ. Ԕɢɡɞɢɪɭɜɱɢ ɜɚɥɰɥɚɪ ɫɨɧɢ ɤɚɥɚɧɞɪɥɚɪ ɛɢɥɚɧ ɚɝɪɟɝɚɬɥɚɧɝɚɧ ԟɨɥɞɚ 
ԕɚɣɬɚ ɢɲɥɨɜ ɛɟɪɢɥɭɜɱɢ ԕɨɪɢɲɦɚɧɢɧɝ ɦɢԕɞɨɪɢ ɜɚ ɯɨɫɫɚɫɢɝɚ ɛɨԑɥɢԕɞɢɪ.  
 Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɦɚɴɥɭɦ ɲɚɤɥɥɚɧɬɢɪɢɲɧɢ ɚɫɨɫɢɣ ɭɫɭɥɥɚɪɢɞɚɧ 
ɛɢɪɢ ɤɚɥɚɧɞɪɥɚɲɞɢɪ. Ʉɚɥɚɧɞɪɥɚɲ ɞɟɛ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ 
ɲɚɤɥɥɚɧɬɢɪɢɲ ɠɚɪɚёɧɢɞɚ ԕɢɡɞɢɪɢɥɝɚɧ ԕɨɪɢɲɦɚ ɛɢɪ-ɛɢɪɢɝɚ ԕɚɪɚɦɚ-ԕɚɪɲɢ 
ɬɨɦɨɧɝɚ ɚɣɥɚɧɭɜɱɢ ɝɨɪɢɡɨɧɬɚɥ ɜɚɥɥɚɪ ɨɪɚɫɢɞɚɝɢ ɬɢɪԕɢɲɞɚɧ ўɬɤɚɡɢɥɢɛ, 
ɦɚɴɥɭɦ ɤɟɧɝɥɢɤ ɜɚ ԕɚɥɢɧɥɢɤɞɚɝɢ ɱɟɤɫɢɡ ɥɟɧɬɚ ԟɨɫɢɥ ԕɢɥɢɲɝɚ ɚɣɬɢɥɚɞɢ. 
Ʉɚɥɚɧɞɪɥɚɲ ɠɚɪɚёɧɢɞɚ ɩɨɥɢɦɟɪɥɢ ɦɚɬɟɪɢɚɥ ɜɚɥɥɚɪ ɬɢɪԕɢɲɢɞɚɧ ɮɚԕɚɬ ɛɢɪ 
ɦɚɪɨɬɚɛɚ ўɬɤɚɡɢɥɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ɫɢɥɥɢԕ ɸɡɚɥɢ, ɥɢɫɬ ɲɚɤɥɢɞɚɝɢ 
ɦɚԟɫɭɥɨɬɧɢ ɨɥɢɲ ɭɱɭɧ ɤўɩɢɧɱɚ 3 ёɤɢ 4 ɜɚɥɥɢ ɜɚ ɲɭɧɝɚ ɦɭɜɨɮɢԕ 2 ёɤɢ 3 ɬɚ 
ɬɢɪԕɢɲɥɢ ɤɚɥɚɧɞɪ ɭɫɤɭɧɚɫɢ ɢɲɥɚɬɢɥɚɞɢ. Ʉɚɥɚɧɞɪ ɭɫɤɭɧɚɫɢɞɚ ԕɚɥɢɧɥɢɝɢ ± 
0,02 ɦɦ ɝɚɱɚ ɚɧɢԕɥɢɤɞɚɝɢ ɥɢɫɬɥɚɪɧɢ ɨɥɢɲ ɦɭɦɤɢɧ. Ʌɢɫɬɧɢɧɝ ɤɟɧɝɥɢɝɢ ɜɚ 
ɢɲɱɢ ɜɚɥɧɢɧɝ ɤɟɧɝɥɢɝɢɝɚ ɦɭɜɨɮɢԕ ɪɚɜɢɲɞɚ ɚɧɢԕɥɚɧɚɞɢ.  

Ʉɚɥɚɧɞɪɥɚɲɞɚ ԕɭɣɢɞɚɝɢ ɬɭɪɥɢ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪ 
ўɬɤɚɡɢɥɚɞɢ: 

- ɪɟɡɢɧɚ Ιɨɪɢɲɦɚɫɢɧɢ ɮɨɪɦɚɥɚɲ ɜɚ ɫɢɥɥɢΙ ёɤɢ ɩɪɨɮɢɥɥɢ ɥɢɫɬɥɚɪ 
ɨɥɢɲ; 
- ɥɢɫɬɥɚɪɧɢ ɞɭɛɥɢɪɥɚɲ (ɭɫɬɦɚ-ɭɫɬ Ιɨɩɥɚɲ); 
- ɪɟɡɢɧɚ Ιɨɪɢɲɦɚɫɢ ɛɢɥɚɧ ɬɟɤɫɬɢɥ ɦɚɬɟɪɢɚɥɧɢ Ιɨɩɥɚɲ ɜɚ ɫɭɪɤɚɲ; 
Ʉɚɥɚɧɞɪ ɜɚɥɥɚɪɢ ɨɪɚɫɢɞɚɝɢ ɬɢɪԕɢɲɞɚɧ ўɬɭɜɱɢ ɞɟɮɨɪɦɚɰɢɹɥɚɧɭɜɱɢ 

ɦɚɬɟɪɢɚɥɧɢ ɷɝɢɥɭɜɱɢ ɤɭɱ ɬɚɴɫɢɪɢ ɨɫɬɢɞɚ ɸɡɚɝɚ ɤɟɥɭɜɱɢ ёɪɭɜɱɢ 
ɤɭɱɥɚɧɢɲɧɢ ɤɚɬɬɚɥɢɝɢ ɜɚɥɥɚɪɧɢɧɝ ɬɢɪɢԕɢɲɢɝɚ, ɭɥɚɪ ɨɪɚɫɢɞɚɝɢ ԕɨɪɢɲɦɚ 
ɡɚɯɢɪɚɫɢɝɚ, ԕɨɪɢɲɦɚɧɢ ԕɨɜɭɲԕɨԕ ɷɝɢɥɭɜɱɢ ɯɨɫɫɚɫɢɝɚ, ɢɲɥɨɜ ɛɟɪɢɲ 
ɬɟɡɥɢɝɢɝɚ ɜɚ ɛɨɲԕɚ ɮɚɤɬɨɪɥɚɪɝɚ ɛɨԑɥɢԕ. 

Ёɪɭɜɱɢ ɤɭɱɥɚɧɢɲ ɤўɩ ԟɨɥɥɚɪɞɚ ɡɚɯɢɪɚ ԕɨɪɢɲɦɚ ɦɚɜɠɭɞ ɛɢɪɢɧɱɢ ɜɚ 
ɢɤɤɢɧɱɢ ɜɚɥɥɚɪ ɨɪɚɫɢɞɚ ɸɡɚɝɚ ɤɟɥɚɞɢ. 
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 Ʉɚɥɚɧɞɪ ɜɚɥɥɚɪɢ ɨɪɚɫɢɞɚɝɢ ёɪɭɜɱɢ ɤɭɱɥɚɧɢɲɧɢ ɚɧɢԕɥɚɲ ɭɱɭɧ 
ɤўɩɝɢɧɚ ɷɦɩɟɪɢɤ ɜɚ ԟɢɫɨɛɥɨɜɱɢ ɬɟɧɝɥɚɦɚɥɚɪ ɦɚɜɠɭɞ. Ⱦɢɚɦɟɬɪɢ 710 ɦɦ 
ɜɚɥɥɢ ɜɚ ɢɲɱɢ ԕɢɫɦɢ ɭɡɭɧɥɢɝɢ 1800 ɦɦ ԕɚɥɚɧɞɪ ɭɱɭɧ ɪɟɝɪɟɫɫɢɹ 
ɬɟɧɝɥɚɦɚɫɢ ɨɥɢɧɝɚɧ ɛўɥɢɛ, ёɪɭɜɱɢ ɤɭɱɥɚɧɢɲɧɢ Ɋɯ ɬɭɪɥɢ ɮɚɤɬɨɪɥɚɪ 
ўɡɝɚɪɢɲɢ ɛɢɥɚɧ ɯɚɪɚɤɬɟɪɥɚɧɚɞɢ. 

Ɋɯ= c (107 – 54, 5δ + 0,1n + 0,17G + 0,3 η ) 

 

Ȼɭ ɟɪɞɚ  δ – ɜɚɥɥɚɪ ɨɪɚɫɢɞɚɝɢ ɬɢɪԕɢɲ, ɦ; n – ɤɚɥɚɧɞɪ ɜɚɥɥɚɪɢɧɢ 
ɚɣɥɚɧɢɲ ɱɚɫɬɨɬɚɫɢ, ɦ\ɦɢɧ; G – ɜɚɥɥɚɪ ɨɪɚɫɢɞɚɝɢ ɬɢɪԕɢɲɞɚ ɦɚɜɠɭɞ 
ԕɨɪɢɲɦɚ ɡɚɯɢɪɚɫɢ, ɤɝ; η – ԕɨɪɢɲɦɚ ԕɨɜɭɲԕɨԕɥɢɝɢ (Ɇɭɧɢ ɛўɣɢɱɚ 1000

 ɋ), 
ɲɚɪɬɥɢ ɛɢɪɥɢɝɢ; ɫ – ɤɨɷɮɮɢɰɢɟɧɬ, ԕɨɪɢɲɦɚ ɬɚɪɤɢɛɢɧɢ ɯɚɪɚɤɬɟɪɥɨɜɱɢ.       

ɍɫɥɭɤɫɢɡ ɢɲɥɨɜ ɛɟɪɢɲ ɠɚɪɚёɧɢɧɢ ɤɚɥɚɧɞɪɥɚɲɧɢɧɝ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɭɧɭɦɞɨɪɥɢɝɢ  ɉ ԕɭɣɢɞɚɝɢ ɮɨɪɦɭɥɚ ɛўɣɢɱɚ ԟɢɫɨɛɥɚɧɚɞɢ. 

ɉ = 60 δ B υ p α 

Ȼɭ ɟɪɞɚ δ ɜɚɥɥɚɪ ɨɪɚɫɢɞɚɝɢ ɬɢɪԕɢɲ, ɦ; ȼ – ɡɢɱɥɚɧɢɲ ɤɟɧɝɥɢɝɢ ɦ; υ – 

ɦɚɬɟɪɢɚɥɧɢ ɱɢԕɢɲ ɬɟɡɥɢɝɢ, ɦ/ɦɢɧ; p – ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɡɢɱɥɢɝɢ, ɤɝ, ɦ3
; α 

– ɦɚɲɢɧɚ ɜɚԕɬɢɧɢ ɮɨɣɞɚɥɚɧɢɲ ɤɨɷɮɮɢɰɢɟɧɬɢ. 
Ʉɚɥɚɧɞɪɧɢ ɢɲɱɢ ɬɟɡɥɢɝɢ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɧɢ ɬɭɪɢɝɚ ɛɨԑɥɢԕ ɜɚ  90 

ɦ/ɦɢɧ. ɝɚ ɟɬɢɲɢ ɦɭɦɤɢɧ. Ʉɚɥɚɧɞɪ ɷɥɟɤɬɪ ɞɜɢɝɚɬɟɥɢɧɢ ԕɭɜɜɚɬɢ ɚɫɨɫɚɧ 
ɜɚɥɥɚɪɢɧɢ ɫɨɧɢɝɚ, ɤɚɥɚɧɞɪɥɚɲɧɢɧɝ ɬɟɡɥɢɝɢ ɜɚ ɢɲɱɢ ɸɡɚɫɢɧɢ ɭɡɭɧɥɢɝɢɝɚ 
ɛɨԑɥɢԕ. Ʉɚɥɚɧɞɪɥɚɲɞɚ ɜɚɥɥɚɪɧɢ ɜɚ ɢɲɥɨɜ ɛɟɪɢɥɭɜɱɢ ɦɚɬɟɪɢɚɥɧɢ ɯɚɪɨɪɚɬ 
ɪɟɠɢɦɢɧɢ ɭɲɥɚɲ ɠɭɞɚ ɦɭɯɢɦ. ȼɚɥɥɚɪ ɸɡɚɫɢɞɚɝɢ ɯɚɪɨɪɚɬɧɢ ɧɚɡɨɪɚɬ 
ԕɢɥɢɲ ɭɱɭɧ ɜɚɥɥɚɪ ɢɱɢɝɚ ɫɨɜɢɬɭɜɱɢ ɫɭɜɥɚɪ ёɤɢ ɩɚɪɥɚɪ 0,3-0,4 Ɇɉɚ ɛɨɫɢɦ 
ɨɫɬɢɞɚ ɭɡɚɬɢɥɚɞɢ. 

Ʉɚɥɚɧɞɪɧɢ ɢɲɝɚ ɬɭɲɢɪɢɲ ɨɞɚɬɞɚ ԕɭɣɢɞɚɝɢ ɬɚɪɬɢɛɞɚ ɨɥɢɛ 
ɛɨɪɢɥɚɞɢ: 

- ɚɜɜɚɥ ɤɚɥɚɧɞɪ ўɡɢ ԟɟɱ ԕɚɧɞɚɣ ɸɤɫɢɡ ɢɲɝɚ ɬɭɲɢɪɢɥɚɞɢ, ɤɟɣɢɧ ɜɚɥɥɚɪ 
ɨɪɚɫɢɞɚɝɢ ɬɢɪԕɢɲ ɦɚɫɨɮɚ ўɪɧɚɬɢɥɚɞɢ (1ɦɦ ɤɚɦ ɷɦɚɫ); 

- ɚɫɬɚ-ɫɟɤɢɧ ɩɚɪɥɢ ɜɢɧɬɢɥɥɚɪ ɨɱɢɥɢɛ ɩɚɪ ɛɟɪɢɥɚɞɢ.  
ɋɭɜ ɛɭԑɭɧɢ (ɩɚɪ) ɬɟɡɤɨɪ ɭɡɚɬɢɲ, ɚɣɧɢԕɫɚ ɯɚɪɚɤɚɬɫɢɡ (ɚɣɥɚɧɦɚɣɞɢɝɚɧ) 

ɜɚɥɥɚɪɞɚ ɦɚԟɚɥɥɢɣ ɬɟɪɦɢɤ ɞɟɮɨɪɦɚɰɢɹ ɜɚ ɭɥɚɪɧɢ ɛɭɡɢɥɢɲɢ ɤɭɡɚɬɢɥɢɛ, ɛɭ 
ɷɫɚ ɚɜɚɪɢɹɝɚ ɨɥɢɛ ɤɟɥɢɲɢ ɦɭɦɤɢɧ. 

ȼɚɥɥɚɪɧɢ ԕɢɡɞɢɪɢɲ ɜɚ ɫɭɜ ɛɭԑɢɧɢ ɫɚɪɮɢɧɢɧɝ ɞɚɜɨɦɢɣɥɢɝɢ ɜɚɥɥɚɪɧɢ 
ɫɨɧɢ ɜɚ ўɥɱɚɦɢɝɚ ɛɨԑɥɢԕɞɢɪ. Ʉɚɬɬɚ ɤɚɥɚɧɞɪɥɚɪ ɭɱɭɧ (4-710-1800) 
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ԕɢɡɞɢɪɢɲ  ɞɚɜɨɦɢɣɥɢɝɢ 20-30 ɞɚԕɢԕɚɧɢ ɜɚ ɤɢɱɢɝɢ ɭɱɭɧ (3-500-1250)- 12-15 

ɞɚԕɢԕɚɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. ȼɚɥɥɚɪɧɢ ԕɢɡɞɢɪɢɲ ɭɱɭɧ ɫɭɜ ɛɭԑɢɧɢ ɫɚɪɮɢ 80-460 

ɤɝ ɝɚɱɚ ɛɨɪɚɞɢ; 1 ɦ ԕɚɥɚɧɞɪɥɚɧɝɚɧ ɦɚɬɟɪɢɚɥ ɱɢԕɢɲɢɝɚ ɫɚɪɮɥɚɧɚɞɢɝɚɧ ɫɭɜ 
ɛɭԑɢ ɫɚɪɮɢ 0,04 -0,07  ɤɝ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

Ȼɚɪɱɚ ԕɚɥɚɧɞɪ ɜɚɥɥɚɪɢɧɢ ɚɜɚɪɢɹ ԟɨɥɚɬɢɞɚ ɬўɯɬɚɬɭɜɱɢ ɦɚɜɠɭɞ ɷɥɟɤɬɪɨ-

ɞɢɧɚɦɢɤ ёɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬ ɦɟɯɚɧɢɡɦɢ ўɱɢɪɢɥɝɚɧɞɚɧ ɫўɧɝ ɜɚɥɥɚɪɧɢ 0,25 
ɚɣɥɚɧɦɚ ɯɚɪɚɤɚɬ ԕɢɥɢɲɢɧɢ ɬɚɴɦɢɧɥɚɣɞɢ. 

 
Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɤɚɥɚɧɞɪɞɚɥɢɫɬɥɚɲ. Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ 

ɥɢɫɬɥɚɪɢ ɤɚɥɚɧɞɪɞɚ ɛɟɥɝɢɥɚɧɝɚɧ ԕɚɥɢɧɥɢɤ ɜɚ ɤɟɧɝɥɢɤɞɚ ԟɚɦɞɚ ɢɯɬɢёɪɢɣ 
ɭɡɭɧɥɢɤɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. ɉɥɚɫɬɢɤ ɞɟɮɨɪɦɚɰɢɹɝɚ ɨɥɢɛ ɤɟɥɭɜɱɢ ɪɟɡɢɧɚ 
ԕɨɪɢɲɦɚɫɢɧɢ ɥɢɫɬɥɚɲ ɬɟɪɦɢɤ ɜɚ ɦɟɯɚɧɢɤ ɢɲɥɨɜ ɛɟɪɢɲ ɣўɥɢ ɛɢɥɚɧ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɚɞɢ. 

Ʉɚɥɚɧɞɪɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɝɚ ɚɫɨɫɢɣ ɢɲɥɨɜ ɛɟɪɢɲ ɜɚɥɥɚɪ 
ɨɪɚɫɢɞɚɝɢ ɬɢɪԕɢɲɞɚɧ ԕɨɪɢɲɦɚɧɢ ўɬɤɚɡɢɲ ɨɪԕɚɥɢ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 

Ʌɢɫɬɥɚɲ - ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɦɚɴɥɭɦ ɛɢɪ ɲɚɤɥɝɚ ɤɟɥɬɢɪɢɲɧɢ 
ɭɫɭɥɥɚɪɢɞɚɧ ɛɢɪɢɞɢɪ. Ԕɨɪɢɲɦɚɧɢ ɦɚɴɥɭɦ ɛɢɪ ɲɚɤɥɝɚ ɤɟɥɬɢɪɢɲ ԕɢɣɢɧ. 
ɋɚɛɚɛɢ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ԕɢɡɞɢɪɢɥɝɚɧ, ɩɥɚɫɬɢɤ ԟɨɥɚɬɞɚ ԟɚɦ ɞɨɢɦɨ ɛɚɴɡɢ 
ўɡɢɧɢ ɷɥɚɫɬɢɤ ԟɨɥɚɬɢɧɢ ɫɚԕɥɚɛ ԕɨɥɢɲɢ, ԕɨɪɢɲɦɚɧɢ ɷɥɚɫɬɢɤ ɬɢɤɥɚɧɢɲɢ ɜɚ 
ɞɟɮɨɪɦɚɰɢɹɥɨɜɱɢ ɤɭɱ ўɡ ɬɚɴɫɢɪɢɧɢ ɬўɯɬɚɬɝɚɧɞɚɧ ɫўɧɝ  ԕɨɪɢɲɦɚɧɢ 
ɬɨɪɚɣɢɲɢ ёɤɢ ɭɧɢɧɝ ɤɚɬɬɚɥɢɤɥɚɪɢɧɢ ɤɚɦɚɣɢɲɢ ɸɡɚɝɚ ɤɟɥɚɞɢ. Ȼɭ ɷɫɚ 
ɛɟɥɝɢɥɚɧɝɚɧ ўɥɱɚɦɞɚ ɥɢɫɬ ɨɥɢɲɧɢ ɦɭɪɚɤɤɚɛɥɚɲɬɢɪɚɞɢ. ɑɭɧɤɢ ԟɚɪ ɛɢɪ 
ԕɨɪɢɲɦɚɧɢ ɷɥɚɫɬɢɤ ɬɢɤɥɚɧɢɲ ɤɚɬɬɚɥɢɤɥɚɪɢ ԟɚɪɨɪɚɬɝɚ ɜɚ ɪɟɡɢɧɚ 
ԕɨɪɢɲɦɚɫɢɧɢ ɩɥɚɫɬɢɤɥɢɤɥɢɝɚ, ɜɚɥɰ ɜɚɥɥɚɪɢ ɸɡɚɫɢɧɢɧɝ ԟɚɪɨɪɚɬɢɝɚ, 
ɤɚɥɚɧɞɪɧɢɧɝ ɸɪɢɲ ɬɟɡɥɢɝɢɝɚ, ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢɧɝ ɬɚɪɤɢɛɢɝɚ ɜɚ 
ɤɟɣɢɧɝɢ ɹɪɢɦ ɮɚɛɪɢɤɚɬɧɢ ɫɚԕɥɚɧɢɲ ɲɚɪɨɢɬɢɝɚ ɛɨԑɥɢԕ. Ɉɞɚɬɞɚ ɬɢɪԕɢɲ 
ԟɨɫɢɥ ԕɢɥɭɜɱɢ ɜɚ ɭɥɚɪ ɨɪɚɫɢɞɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ўɬɤɚɡɭɜɱɢ ɤɚɥɚɧɞɪ 
ɜɚɥɥɚɪɢ ɛɢɪ ɯɢɥ ɬɟɡɥɢɤɞɚ ɚɣɥɚɧɚɞɢ. Ɏɚԕɚɬ ɛɚɴɡɢ 4 ɜɚ 5 ɜɚɥɥɢ ɤɚɥɚɧɞɪ 
ɜɚɥɥɚɪɢɧɢ ɚɣɥɚɧɢɲ ԟɨɥɚɬɢ ɮɪɢɤɰɢɹɥɢ 1:1, 1 ɬɚɪɬɢɛɞɚ ɛўɥɢɛ, ɪɟɡɢɧɚ 
ԕɨɪɢɲɦɚɫɢɧɢ ɦɟɯɚɧɢɤ  ɢɲɥɨɜ ɛɟɪɢɲɧɢ ɤɭɱɚɣɬɢɪɚɞɢ, ɛɭ ɷɫɚ ɩɥɚɫɬɢɤɥɢɤ ɜɚ 
ɯɚɪɨɪɚɬɢ ɬɚɴɫɢɪɢɞɚ ԕɨɪɢɲɦɚɧɢ ɤɚɬɬɚɪɨԕ ɜɚ ɤўɩɪɨԕ ɹɝɨɧɚ ɠɢɧɫɝɚ ɨɥɢɛ 
ɤɟɥɚɞɢ. 

Ԕɭɣɢɞɚɝɢ ɪɚɫɦɞɚ (1-ɪɚɫɦ) ɬɭɪɥɢ ԟɨɥɚɬɞɚ ɠɨɣɥɚɲɝɚɧ ɤɚɥɚɧɞɪ ɜɚɥɥɚɪɢ 
ɛɢɥɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɥɢɫɬɥɚɲ ɠɚɪɚёɧɢɞɚ ɜɚɥɥɚɪɞɚ ɦɚɜɠɭɞ ԕɨɪɢɲɦɚ 
ɯɚɪɚɤɚɬɢɧɢɧɝ ɫɯɟɦɚɫɢ ɤɟɥɬɢɪɢɥɝɚɧ. 
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1-ɪɚɫɦ.Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɤɚɥɚɧɞɪɥɚɲ ɫɯɟɦɚɫɢ: 

I – 3 ɜɚɥɥɢ ɤɚɥɚɧɞɪɞɚ ɤɚɥɚɧɞɪɥɚɲ; II - 4 ɜɚɥɥɢ ɤɚɥɚɧɞɪɞɚ ɤɚɥɚɧɞɪɥɚɲ; 
III, IV- ɬɢɪɤɚɥɝɚɧ ɜɚɥɢ ɛɨɪ 4 ɜɚɥɥɢ ɤɚɥɚɧɞɪɞɚ ɤɚɥɚɧɞɪɥɚɲ;  
V - Z – ɲɚɤɥɥɢ ɤɚɥɚɧɞɪɞɚ ɤɚɥɚɧɞɪɥɚɲ. 

 

Ʉɚɥɚɧɞɪɥɚɪɝɚ ɡɚɪɭɪ ɦɢԕɞɨɪɞɚɝɢ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚ ɦɚɴɥɭɦ ɜɚԕɬ ɢɱɢɞɚ 
ɭɡɚɬɭɜɱɢ ɬɪɚɧɫɩɨɪɬёɪɥɚɪ ɜɚ ɬɚԕɫɢɦɥɨɜɱɢ ԕɭɪɢɥɦɚɥɚɪ ёɪɞɚɦɢɞɚ ɦɟɯɚɧɢɤ 
ɭɡɚɬɢɥɚɞɢ. Ȼɭ ɷɫɚ ɤɚɥɚɧɞɪɝɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɭɡɥɭɤɫɢɡ ɥɟɧɬɚɥɚɪ 
ɤўɪɢɧɢɲɢɞɚ ɬɢɪԕɢɲ ɭɡɭɧɥɢɝɢ ɛўɣɥɚɛ ɛɢɪ ɬɟɤɢɫɞɚ ɭɡɚɬɢɥɢɲɢɧɢ 
ɬɚɴɦɢɧɥɚɣɞɢ. Ȼɭɧɞɚɣ ɭɫɭɥ ɤɚɥɚɧɞɪɝɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɛɢɪ ɬɟɤɢɫɞɚ, 
ɞɨɢɦɢɣ ɯɚɪɨɪɚɬ ɜɚ ɩɥɚɫɬɢɤɥɢɤɞɚ ɭɡɚɬɢɲɝɚ ɟɬɚɞɢ. Ȼɭɧɞɚɣ ԟɨɥɚɬɞɚ 
ԕɢɡɞɢɪɭɜɱɢ ɜɚ ɨɡɢԕɥɚɧɬɢɪɭɜɱɢ ɜɚɥɰɥɚɪ ɢɲɥɚɬɢɥɢɛ, ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ 2 ɬɚ 
ɩɢɱɨԕ ɛɢɥɚɧ ɦɟɯɚɧɢɤ ɬɚɪɡɞɚ ɜɚ ɥɟɧɬɚ ɤўɪɢɧɢɲɢɞɚ ɤɟɫɢɥɢɛ ɤɚɥɚɧɞɪɝɚ 
ɭɡɚɬɢɥɚɞɢ. 

Ɋɟɡɢɧɚ ɚɪɚɥɚɲɬɢɪɝɢɱ ɚɝɪɟɝɚɬɢ ɛɢɥɚɧ ɢɲɥɚɣɞɢɝɚɧ ɥɢɫɬɥɨɜɱɢ ɜɚɥɰɝɚ 

ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɛɟɜɨɫɢɬɚ ɨԕɢɦɢ ɬɪɚɧɫɩɨɪɬёɪ ɨɪԕɚɥɢ ɨɡɢԕɥɚɧɬɢɪɭɜɱɢ 
ɜɚɥɰɥɚɪɝɚ, ɨɯɢɪɢɞɚ ɤɚɥɚɧɞɪɝɚ ɭɡɚɬɢɥɚɞɢ.  

Ԕɭɣɢɞɚɝɢ ɪɚɫɦɞɚ (2-ɪɚɫɦ) 3 ɜɚɥɥɢ ɤɚɥɚɧɞɪɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ 
ɥɢɫɬɥɚɲ ɫɯɟɦɚɫɢ ɤўɪɫɚɬɢɥɝɚɧ. 
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        2-ɪɚɫɦ.3 ɜɚɥɥɢ ɤɚɥɚɧɞɪɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɥɢɫɬɥɚɲ ɫɯɟɦɚɫɢ: 
1- ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɱɟɬ ɣўɥɥɚɪɢɧɢ ɤɟɫɢɲ ɭɱɭɧ ɩɢɱɨԕ; 2– ɥɢɫɬɥɚɧɝɚɧ 

ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɣўɥɢ; 3 – ɫɨɜɢɬɭɜɱɢ ɛɚɪɚɛɚɧɥɚɪ; 4 -ўɪɨɜɱɢ 
ɬɪɚɧɫɩɨɪɬёɪ;  5 -ɪɢɱɚɝɥɢ ўɪɨɜɱɢ ԕɭɪɢɥɦɚ; 6 – ɤўɬɚɪɦɚ ԕўɣɢɥɦɚɥɢ ɪɭɥɨɧ; 
7– ԕўɣɢɥɦɚɥɢ ɥɢɫɬɥɚɧɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɪɭɥɨɧɢ.     

Ʉɚɥɚɧɞɪɧɢ ɸԕɨɪɢ ɜɚɥɢ ɬɢɪԕɢɲɢ ɨɪԕɚɥɢ ɭɡɚɬɢɥɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ 
ɬɢɪԕɢɲɞɚɧ ўɬɝɚɧɞɚɧ ɫўɧɝ ɩɚɫɬɤɢ ɜɚɥ ɬɢɪԕɢɲɢɝɚ ɭɡɚɬɭɜɱɢ ўɪɬɚɞɚɝɢ ɜɚɥ 
ɬɢɪԕɢɲɢɞɚɧ ɜɚ ɧɢԟɨɹɬ ɩɚɫɬɤɢ ɜɚɥ ɬɢɪԕɢɲɢɞɚɧ ўɬɚɞɢ, ɨɞɚɬɞɚ ɩɚɫɬɤɢ ɜɚɥɞɚɧ 
ɭɡɥɭɤɫɢɡ ɥɟɧɬɚ ɤўɪɢɧɢɲɢɞɚ ɟɱɢɛ ɨɥɢɧɚɞɢ ɜɚ ɫɨɜɢɬɭɜɱɢ ɛɚɪɚɛɚɧɥɚɪɝɚ 
ɤɟɣɢɧ ўɪɨɜɱɢ ԕɭɪɢɥɦɚɝɚ ɭɡɚɬɢɥɚɞɢ. 

Ʌɢɫɬɥɚɲ ɠɚɪɚёɧɢ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ԕɢɣɢɧɱɢɥɢɤɫɢɡ ɜɚ ɛɢɪ ɜɚɥɞɚɧ 
ɛɨɲԕɚ ɜɚɥɝɚ ўɬɢɲɢ ɭɱɭɧ ɦɚɴɥɭɦ ɛɢɪ ԟɚɪɨɪɚɬ ɪɟɠɢɦɢɝɚ ɪɢɨɹ ԕɢɥɢɲ ɡɚɪɭɪ: 

Ёɧɦɚ-ёɧ ɠɨɣɥɚɲɝɚɧ ɜɚɥɥɚɪ ԟɚɪɨɪɚɬɢ ɛɢɪ-ɛɢɪɢɞɚɧ 5 - 15
0ɋ ԟɚɪɨɪɚɬɝɚ 

ɮɚɪԕ ԕɢɥɢɲɢ ɤɟɪɚɤ; 
ɋɄȻ ɤɚɭɱɭɤɢ ɚɫɨɫɢɞɚ ɬɚɣёɪɥɚɧɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɤўɩɪɨԕ ԕɚɣɧɨԕ 

ɜɚɥɞɚɧ ɤɚɦɪɨԕ ԕɚɣɧɨԕ ɜɚɥɝɚ ўɬɤɚɡɢɲ ɨɫɨɧɪɨԕ, ɲɭɧɢɧɝ ɭɱɭɧ ԕɚɥɚɧɞɪɧɢ 
ɸԕɨɪɢɞɚɝɢ ɜɚɥɢ ўɪɬɚɞɚɝɢ ɜɚɥɢɝɚ ԕɚɪɚɝɚɧɞɚ ɤўɩɪɨԕ ɸԕɨɪɢ ԟɚɪɨɪɚɬɝɚ ɷɝɚ 
ɛўɥɢɲɢ ɜɚ ўɪɬɚɞɚɝɢ ɜɚɥɢ ԟɚɦ ɩɚɫɬɞɚɝɢ ɜɚɥɢɝɚ ԕɚɪɚɝɚɧɞɚ ɤўɩɪɨԕ 
ԕɢɡɞɢɪɢɥɝɚɧ ɛўɥɢɲɢ ɡɚɪɭɪ. Ⱦɟɦɚɤ ɋɄȻ ɤɚɭɱɭɤɢ ɚɫɨɫɢɞɚ ɬɚɣёɪɥɚɧɝɚɧ 
ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ԕɚɣɬɚ ɢɲɥɚɲɞɚ ԕɚɥɚɧɞɪɧɢɧɝ ɸԕɨɪɢ ɜɚɥɢ 90-95

0ɋ, 
ўɪɬɚ ɜɚɥɢ 80-85

0ɋ ɜɚ ԕɭɣɢ ɜɚɥɢ 70-75
0ɋ ԟɚɪɨɪɚɬɝɚ ɷɝɚ ɛўɥɢɲɢ ɡɚɪɭɪ. 

Ɍɚɛɢɢɣ ɤɚɭɱɭɤ ɚɫɨɫɢɞɚ ɬɚɣёɪɥɚɧɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɤўɩɪɨԕ ԕɚɣɧɨԕ 
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ɜɚɥɧɢɧɝ ɸɡɚɫɢɞɚ ɹɯɲɢ ɫɚԕɥɚɧɚɞɢ, ɱɭɧɤɢ ɜɚɥ ԟɚɪɨɪɚɬɢ ɨɲɢɲɢ ɛɢɥɚɧ ɭɧɢɧɝ 
ɸɡɚɫɢɞɚɝɢ ɚɞɝɟɡɢɹ ўɫɚɞɢ. 

Ʌɢɫɬɥɚɲ ԟɚɪɨɪɚɬɢɧɢɧɝ ɪɟɠɢɦɢ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɬɚɪɤɢɛɢɝɚ 
ɛɨԑɥɢԕ ɛўɥɢɛ, ɭɧɝɚ ɚɫɨɫɚɧ ɤɚɭɱɭɤ ɬɭɪɢ, ɸɦɲɚɬɝɢɱ ɜɚ ɬўɥɞɢɪɝɢɱɥɚɪɧɢ 
ɬɚɛɢɚɬɢ ɜɚ ɦɢԕɞɨɪɢ ɬɚɴɫɢɪ  ԕɢɥɚɞɢ.  

Ʉɚɥɚɧɞɪɥɚɪɞɚ ɥɢɫɬɥɚɲ ɜɚ ɛɨɲԕɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ԕɚɣɬɚ ɢɲɥɚɲ 
ɠɚɪɚёɧɥɚɪɢɞɚ ɬɟɝɢɲɥɢ ԟɚɪɨɪɚɬ ɪɟɠɢɦɢ ɬɚɠɪɢɛɚ ɣўɥɢ ɛɢɥɚɧ ўɪɧɚɬɢɥɚɞɢ.  

Ʉɚɥɚɧɞɪɥɚɲ ɠɚɪɚёɧɢɝɚ ɪɟɰɟɩɬɭɪɚ ɮɚɤɬɨɪɥɚɪɢɧɢ ɬɚɴɫɢɪɢɧɢ ɞɨɢɦɨ 
ɭɡɨԕɞɚɧ ёɤɢ ɨɥɞɢɧɞɚɧ ɤўɪɢɛ ɱɢԕɢɲ ɢɦɤɨɧɢ ɣўԕ. Ʌɢɫɬɥɚɧɝɚɧ ɪɟɡɢɧɚ 
ԕɨɪɢɲɦɚɫɢɧɢ ԕɚɥɚɧɞɪɞɚɧ ɱɢԕɢɲɢ ɛɢɥɚɧ ɫɨɜɢɬɭɜɱɢ ɛɚɪɚɛɚɧ ёɪɞɚɦɢɞɚ 
ɫɨɜɢɬɭɜɱɢ ɫɭɜɞɚ ɫɨɜɢɬɢɥɚɞɢ. Ȼɚɪɚɛɚɧ ɸɡɚɫɢɝɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢɧɝ 
ɸɩԕɚ ɥɢɫɬɢ ɬɭɬɚɲɬɢɪɢɥɢɛ ɫɨɜɢɬɢɥɚɞɢ. 

Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɤɚɬɬɚ ԕɚɥɢɧɥɢɤɞɚɝɢ ɥɢɫɬɢ ɬɪɚɧɫɩɨɪɬёɪ ɛɢɥɚɧ 
ɫɨɜɢɬɭɜɱɢ ɜɚɧɧɚɞɚ ɫɨɜɢɬɢɥɚɞɢ, ɹɴɧɢ ɜɚɧɧɚ ɨɪԕɚɥɢ ўɬɤɚɡɢɥɝɚɧ ɪɟɡɢɧɚ 
ԕɨɪɢɲɦɚɫɢ ɫɭɜɝɚ ɬɭɲɢɪɢɥɚɞɢ ёɤɢ ɬɭɣɧɭɤɥɢ ɬɭɪɛɚɞɚɧ ɫɭɜ ɫɚɱɪɚɬɢɥɚɞɢ. 

Ʌɢɫɬɥɚɧɝɚɧ ɪɟɡɢɧɚ қɨɪɢɲɦɚɫɢɧɢ ɧɢɦɚ ɭɱɭɧ ɫɨɜɢɬɢɲ ɡɚɪɭɪ? 
Ȼɢɪɢɧɱɢɞɚɧ, ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ёɩɢɲԕɨԕɥɢɝɢɧɢ ɨɲɢɪɢɲ, ɱɭɧɤɢ 

ёɩɢɲԕɨԕɥɢɤɧɢ ɸԕɨɪɢ ɛўɥɢɲɢ ԕɨɪɢɲɦɚɧɢ ɬɚɝ ԕўɣɢɥɦɚ ɦɚɬɨɝɚ ёɩɢɲɢɲɝɚ 
ɭɧɞɚɣɞɢ. 

ɂɤɤɢɧɱɢɞɚɧ, ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ԕɚɬɬɢԕɥɢɝɢ ɜɚ ɦɭɫɬɚԟɤɚɦɥɢɝɢ 
ɨɲɢɲɢ, ɭɧɢ ɱўɡɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɜɚ ɥɢɫɬɥɚɧɝɚɧ ɩɥɚɫɬɢɧɚɥɚɪɧɢ 
ɞɟɮɨɪɦɚɰɢɹɫɢɧɢ ɤɚɦɚɣɬɢɪɚɞɢ. 

ɍɱɢɧɱɢɞɚɧ, ɥɢɫɬɥɚɧɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɜɭɥɤɚɧɨɫɬɢ 
ɜɭɥɤɚɧɥɚɧɢɲɢɧɢ ɨɥɞɢɧɢ ɨɥɚɞɢ. 

Ɍўɪɬɢɧɱɢɞɚɧ, ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɬɨɪɚɣɢɲɢ ɞɚɜɨɦɢɣɥɢɝɢ 
ԕɢɫԕɚɪɢɲɢɧɢ ɬɚɴɦɢɧɥɚɣɞɢ. 

Ʉɚɥɚɧɞɪɥɢ ɷɮɮɟɤɬ. Ʉɚɥɚɧɞɪɥɚɲɞɚ ɚɣɧɢԕɫɚ ɥɢɫɬɥɚɲɞɚ, ɤɚɥɚɧɞɪɞɚ 
ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɝɚ ɢɲɥɨɜ ɛɟɪɢɥɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɤɚɥɚɧɞɪɥɢ ɷɮɮɟɤɬ ɞɟɛ 
ɚɬɚɥɭɜɱɢ ɚɧɢɡɨɬɪɨɩɢɹ ɯɨɫɫɚɫɢ (ɬɭɪɥɢ ɠɢɧɫɥɢɥɢɤ) ɸɡɚɝɚ ɤɟɥɚɞɢ.  

Ʌɢɫɬɥɚɲ ɠɚɪɚёɧɢɞɚ ɦўɥɠɚɥɥɚɧɝɚɧ ԟɨɥɚɬɞɚɝɢ ɬɚɲԕɢ ɤɭɱ ɬɚɴɫɢɪɢ 
ɨɫɬɢɞɚ ɮɚԕɚɬ ɦɨɥɟɤɭɥɚɥɚɪ ɷɦɚɫ, ɛɚɥɤɢ ɱўɡɢɥɝɚɧ ёɤɢ ɩɥɚɫɬɢɤɥɢ 
ɢɧɝɪɟɞɢɟɧɬɥɚɪɧɢ ɚɥɨԟɢɞɚ ԕɢɫɦɥɚɪɢ ɢɲɥɚɬɢɥɚɞɢ. Ɉԕɢɛɚɬɞɚ ɪɟɡɢɧɚ 
ԕɨɪɢɲɦɚɫɢ ɚɧɢɡɨɬɪɨɩɥɢ ɛўɥɢɛ, ɭɧɢ ɦɟɯɚɧɢɤ ɯɨɫɫɚɫɢ ɦɚɴɥɭɦ ɞɚɪɚɠɚɞɚ 
ԕўɣɢɥɚёɬɝɚɧ ɬɚɲԕɢ ɤɭɱ ɣўɧɚɥɢɲɢɝɚ ɛɨԑɥɢԕ ɛўɥɚɞɢ.  

Ʉɚɥɚɧɞɪɥɚɧɦɚɝɚɧ ɥɢɫɬɧɢ ɦɟɯɚɧɢɤ ɯɨɫɫɚɫɢɧɢ ɛɢɪ ɯɢɥ ɛўɥɦɚɫɥɢɝɢ 
ɭɡɭɧɚ ɣўɧɚɥɢɲɞɚɝɢ ɜɭɥɤɚɧɢɡɚɬɥɚɪɧɢ ɦɭɫɬɚԟɤɚɦɥɢɝɢ ɤўɩɪɨԕ ɛўɥɢɲɢ 
ɤɚɥɚɧɞɪɥɚɲɧɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɣўɧɚɥɢɲɢɝɚ ԕɚɪɚɝɚɧɞɚ ɧɢɫɛɢɣ ɭɡɭɧɥɢɝɢ 
ɤɚɦɪɨԕ ɛўɥɢɲɢ ɛɢɥɚɧ ɢɮɨɞɚɥɚɧɚɞɢ. Ɋɚɡɞɢɪ ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɣўɧɚɥɢɲɝɚ 
ԕɚɪɚɝɚɧɞɚ ɭɡɭɧɚ ɣўɧɚɥɢɲɞɚ ɨɫɨɧ ɫɨɞɢɪ ɛўɥɚɞɢ. Ɇɟɯɚɧɢɤ ɯɨɫɫɚɧɢ ɛɢɪ ɯɢɥ 
ɷɦɚɫɥɢɝɢ ɛɢɪ ɬɟɤɢɫɞɚ ɬɨɪɬɦɚɫɥɢɝɢ ɜɚ ɪɟɡɢɧɚ ɛɭɸɦɢɧɢ ɷɫɤɢɪɢɲɢɧɢ 
ɬɟɡɥɚɲɬɢɪɢɲɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. Ʉɚɥɚɧɞɪɥɢ ɷɮɮɟɤɬɧɢ ɛɭɬɭɧɥɚɣ ɣўԕɨɬɢɲɧɢ 
ɢɦɤɨɧɢ ɣўԕ, ɛɢɪɨԕ ɚɝɚɪ ɚɧɢɡɨɬɪɨɩɥɢ ɬўɥɞɢɪɝɢɱɥɚɪ, ɹɴɧɢ ɦɚɝɧɢɣ ɨɤɫɢɞɢ, 
ɤɚɨɥɢɧ, ɪɭɯ ɨɤɫɢɞɢ, ɬɨɥɚɥɢ ɬўɥɞɢɪɝɢɱɥɚɪ ɢɲɥɚɬɢɥɦɚɫɚ ɦɚɴɥɭɦ ɞɚɪɚɠɚɞɚ 
ɭɧɢ ɤɚɦɚɣɬɢɪɢɲ ɦɭɦɤɢɧ.  



101 

 

Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ ɤɚɥɚɧɞɪɥɢ ɷɮɮɟɤɬ ԕɭɣɢɞɚɝɢ ɬɟɯɧɨɥɨɝɢɤ ԕɚɛɭɥɥɚɪɧɢ 
ɛɚɠɚɪɢɥɢɲɢɞɚ ɩɚɫɚɹɞɢ: 

1) ɤɚɥɚɧɞɪɥɚɲɧɢɧɝ ɢɦɤɨɧɢ ɹɧɚɞɚ ɸԕɨɪɢ ɯɚɪɨɪɚɬɢɧɢ ɢɲɥɚɬɢɲɞɚ; 
2) ɤɚɥɚɧɞɪɥɚɧɝɚɧ ɹɪɢɦ ɬɚɣёɪ ɦɚԟɫɭɥɨɬɥɚɪɧɢ ɷɪɤɢɧ ԟɨɥɚɬɞɚ 50-60

0 

ԟɚɪɨɪɚɬɞɚ ɛɢɪ ԕɚɧɱɚ ɜɚԕɬ ɦɨɛɚɣɧɢɞɚ ɭɲɥɚɛ ɬɭɪɢɲɞɚ; 
3) ɹɪɢɦ ɮɚɛɪɢɤɚɬ ɦɚԟɫɭɥɨɬɥɚɪɧɢ ɬɚɪɚɧɝɫɢɡ ўɪɚɲɞɚ.  

Ʉɚɥɚɧɞɪɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɩɪɨɮɢɥɥɚɲ. Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ 
ɩɪɨɮɢɥɥɚɲ ɣўɥɢ ɛɢɥɚɧ ɸɡɚɫɢ ɮɢɝɭɪɚɥɢ ɤɟɫɢɦ ёɤɢ ɪɟɥɟɮɫɢɦɨɧ ɪɚɫɦɥɢ 
ɥɢɫɬ ɲɚɤɥɢɞɚɝɢ ɹɪɢɦ ɮɚɛɪɢɤɚɬ ɦɚԟɫɭɥɨɬɥɚɪ ɱɢԕɚɪɢɥɚɞɢ. ɉɪɨɮɢɥɥɚɲ 
ɦɚɯɫɭɫ ɩɪɨɮɢɥɥɨɜɱɢ ɤɚɥɚɧɞɪɥɚɪɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ʌɢɫɬɝɚ ɦɚɴɥɭɦ ɤɟɫɢɦ 
ɲɚɤɥɥɚɪɢɧɢ ɛɟɪɢɲ ɭɱɭɧ ɤɚɥɚɧɞɪ ɲɭɧɝɚ ɦɭɜɨɮɢԕ ɸɡɚɫɢ ɮɢɝɭɪɚɥɢ 
ɩɪɨɮɢɥɥɨɜɱɢ ɜɚɥ ɛɢɥɚɧ ɬɚɴɦɢɧɥɚɧɝɚɧ ɛўɥɚɞɢ. 

Ʉɚɥɚɧɞɪɞɚ ɩɪɨɮɢɥɥɚɲ ɣўɥɢ ɛɢɥɚɧ ԟɚɪ ԟɢɥ ԕɢɫɦɥɚɪɞɚ ɸɡɚɫɢɞɚ 
ɪɟɥɟɮɥɢ ɪɚɫɦɢ ɛɨɪ ɬɭɪɥɢ ԕɚɥɢɧɥɢɤɞɚɝɢ ɨёԕ ɤɢɣɢɦ ɬɚɝ ɩɥɚɫɬɢɧɚɫɢ (ɨёԕ 
ɤɢɣɢɦ ɬɚɝ ɪɟɦɟɧɢ) ɨɥɢɧɚɞɢ. Ԕɭɣɢɞɚɝɢ ɪɚɫɦɞɚ (5-ɪɚɫɦ) ɤɚɥɢɲ ɫɚɧɨɚɬɢɞɚ 
ɨёԕ ɤɢɣɢɦɧɢɧɝ ɬɚɝ ɪɟɦɟɧɢɧɢ ɩɪɨɮɢɥɥɚɲɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢɧɝ 
ɯɚɪɚɤɚɬɢ ɫɯɟɦɚɫɢ ɤўɪɫɚɬɢɥɝɚɧ. 

Ԕɭɣɢɞɚɝɢ ɪɚɫɦɞɚ (3-ɪɚɫɦ) ɤɚɥɢɲ ɫɚɧɨɚɬɢɞɚ ɨёԕ ɤɢɣɢɦɧɢɧɝ ɬɚɝ 
ɪɟɦɟɧɢɧɢ ɩɪɨɮɢɥɥɚɲɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢɧɝ ɯɚɪɚɤɚɬɢ ɫɯɟɦɚɫɢ 
ɤўɪɫɚɬɢɥɝɚɧ. 

 

 
 

3-ɪɚɫɦ. Ɉёԕ ɤɢɣɢɦ ɬɚɝ ɪɟɦɟɧɢɧɢ ɩɪɨɮɢɥɥɚɲ ɫɯɟɦɚɫɢ: ɚ – 

ɩɪɨɮɢɥɥɨɜɱɢ ɜɚɥ 

ɉɪɨɮɢɥɥɚɲ ɠɚɪɚёɧɢɧɢɧɝ ɬɭɛ ɦɨԟɢɹɬɢ ɛɚɪɱɚ ɨɛɴɟɤɬɢɜ ԕɨɧɭɧɢɹɬɥɚɪɝɚ 
ɚɫɨɫɥɚɧɝɚɧɥɢɝɢ ɛɢɥɚɧ ɤɚɥɚɧɞɪɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢɧɝ ɥɢɫɬɥɚɲ 
ɠɚɪɚёɧɢɧɢɧɝ ɛɢɪ ɤўɪɢɧɢɲɢɧɢ ɢɮɨɞɚɥɚɣɞɢ. 

Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɥɚɪɢɧɢ ɱɟɪɜɚɤɥɢ ɦɚɲɢɧɚɥɚɪɞɚ ԕɚɣɬɚ ɢɲɥɚɲ. 

ɑɟɪɜɹɤɥɢ ɦɚɲɢɧɚ ɭɡɥɭɤɫɢɡ ɯɚɪɚɤɚɬɥɚɧɭɜɱɢ ɦɚɲɢɧɚ ԟɢɫɨɛɥɚɧɢɛ, ɢɲ 
ɫɚɦɚɪɚɫɢ ɸԕɨɪɢɥɢɝɢ ɜɚ ԟɚɪ ɬɨɦɨɧɥɚɦɚ ɭɧɜɟɪɫɢɚɥɥɢɝɢ ɛɢɥɚɧ ɚɠɪɚɥɢɛ 
ɬɭɪɚɞɢ ԟɚɦɞɚ ɪɟɡɢɧɚ ɫɚɧɨɚɬɢɧɢɧɝ ɚɫɨɫɢɣ ɦɚɲɢɧɚ ɬɭɪɢɝɚ ɤɢɪɚɞɢ. 

ɍ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɞɚɧ ɬɭɪɥɢ ɩɪɨɮɢɥɞɚɝɢ ɜɚ ɭɡɭɧɥɢԕɞɚɝɢ ɹɪɢɦ ɬɚɣёɪ 
ɦɚԟɫɭɥɨɬɥɚɪ ɨɥɢɲɞɚ, ɬɭɪɥɢ ɤɚɭɱɭɤɥɚɪɧɢ ɩɥɚɫɬɢɤɚɰɢɹɥɚɲɞɚ, ɪɟɝɟɧɟɪɚɬ ɜɚ 
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ɤɚɭɱɭɤɥɚɪɞɚɧ ɧɚɦɥɢɤɧɢ ɫɢԕɢɛ ɱɢԕɚɪɢɲɞɚ, ɤɚɛɟɥɶ, ɲɥɚɧɤɥɚɪɧɢ ɪɟɡɢɧɚ 
ɛɢɥɚɧ ԕɨɩɥɚɲɞɚ ԕўɥɥɚɧɢɥɚɞɢ. 

ɑɟɪɜɹɤɥɢ ɦɚɲɢɧɚ 1 ɱɟɪɜɹɤɥɢ ɜɚ 2 ɱɟɪɜɹɤɥɢ ɛўɥɢɲɢ ɦɭɦɤɢɧ. 2 
ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɥɚɪ ɚɫɨɫɚɧ ԕɚɬɬɢԕ ɤɚɭɱɭɤ ɜɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɥɚɪɢɝɚ 
ɢɲɥɨɜ ɛɟɪɢɲɝɚ ɦўɥɠɚɥɥɚɧɝɚɧ ɛўɥɚɞɢ. 

Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɝɚ ԕɚɣɬɚ ɢɲɥɨɜ ɛɟɪɢɲ ɭɱɭɧ ɦўɥɠɚɥɥɚɧɝɚɧ ɱɟɪɜɹɤɥɢ 
ɦɚɲɢɧɚɥɚɪ ɬɭɪɢ ɜɚ ўɥɱɚɦɢ 11441-76 ɫɨɧɥɢ Ⱦɚɜɥɚɬ ɫɬɚɧɞɚɪɬɢ ɛўɣɢɱɚ 
ɚɧɢԕɥɚɧɚɞɢ. Ɇɚɡɤɭɪ Ⱦɚɜɥɚɬ ɫɬɚɧɞɚɪɬɢɝɚ ɚɫɨɫɚɧ ɤɭɣɢɞɚɝɢ ɬɭɪɞɚɝɢ ɱɟɪɜɹɤɥɢ 
ɦɚɲɢɧɚɥɚɪɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɥɚɪɢɝɚ ɢɲɥɨɜ ɛɟɪɢɥɚɞɢ: 

1. Ɇɑɏ - ԕɨɪɢɲɦɚ ɫɨɜɭԕ ԟɨɥɚɬɞɚ ɭɡɚɬɢɥɭɜɱɢ ɱɟɪɜɹɤɥɢ 
ɦɚɲɢɧɚɥɚɪ; 

2. ɆɑɌ - ԕɨɪɢɲɦɚ ɢɫɫɢԕ ԟɨɥɚɬɞɚ ɭɡɚɬɢɥɭɜɱɢ ɱɟɪɜɹɤɥɢ 
ɦɚɲɢɧɚɥɚɪ; 

3. ɆɑɌȼ - ԕɨɪɢɲɦɚ ɢɫɫɢԕ ԟɨɥɚɬɞɚ ɭɡɚɬɢɥɭɜɱɢ ɜɚɤɭɢɦɥɢ 
ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɥɚɪ. 

ɑɟɪɜɹɤɥɢ ɦɚɲɢɧɚɧɢɧɝ ɚɫɨɫɢɣ ɬɚɜɫɢɮɢɣ ɬɚɥɚɛɢ ɭɧɢɧɝ ɞɢɚɦɟɬɪɢɞɢɪ. ɍ 
32 ɦɥɞɚɧ 600 ɦɥɝɚɱɚ ɛўɥɢɲɢ ɦɭɦɤɢɧ. 

Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɥɚɪɢɧɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɝɚ (ɦɚɲɢɧɚ ɬɭɪɢɝɚ ɛɨԑɥɢԕ 
ɪɚɜɢɲɞɚ) ɜɚɥɰɞɚɧ ɥɟɧɬɚ ɲɚɤɥɢɞɚ ɤɟɫɢɥɢɛ, ԕɢɡɞɢɪɢɥɝɚɧ ёɤɢ ɫɨɜɭɬɢɥɝɚɧ 
ԟɨɥɚɬɞɚ ɭɡɚɬɢɥɚɞɢ. 

ɆɑɌ ɬɭɪɢɞɚɝɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɝɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɩɥɚɫɬɢɤ ɛўɥɢɲɢ 
ɥɨɡɢɦ, ɲɭɧɢɧɝ ɭɱɭɧ ԕɨɪɢɲɦɚ ɚɜɜɚɥ ɜɚɥɰɥɚɪɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ 
ɬɚɪɤɢɛɢɝɚ ɛɨԑɥɢԕ ԟɨɥɞɚ ɦɚɴɥɭɦ ɪɟɠɢɦɞɚ ԕɢɡɞɢɪɢɥɢɛ, ɥɟɧɬɚ ɲɚɤɥɢɞɚ 50°ɋ 
ɝɪɚɞɭɫɞɚɧ ɤɚɦ ɛўɥɦɚɝɚɧ ԟɚɪɨɪɚɬɞɚ ɭɡɚɬɢɥɚɞɢ. Ɋɟɡɢɧɚ ɚɪɚɥɚɲɬɢɪɝɢɱɥɚɪɞɚɧ 
ɭɡɚɬɢɥɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɷɫɚ 80°ɋ ɝɪɚɞɭɫ ɜɚ ɭɧɞɚɧ ɸԕɨɪɢ ɝɪɚɞɭɫɥɢ 
ԟɚɪɨɪɚɬɞɚ ɛўɥɢɲɢ ɡɚɪɭɪ. ɆɑɌ ɬɭɪɢɞɚɝɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɧɢ ɢɲɝɚ 
ɬɭɲɢɪɢɲɞɚɧ ɨɥɞɢɧ ɦɚɡɤɭɪ ɦɚɲɢɧɚ ɤɨɪɩɭɫɢ ԑɢɥɨɮɢɝɚ ɩɚɪ (ɫɭɜ ɛɭԑɢ) 
ɛɟɪɢɥɢɛ 10-15 ɦɢɧɭɬ ɞɚɜɨɦɢɞɚ ɤɢɡɞɢɪɢɥɚɞɢ. Ȼɭɧɞɚɣ ɚɜɜɚɥɞɚɧ ԕɢɡɞɢɪɢɲ 
ɠɚɪɚёɧɢ ɦɚɲɢɧɚɞɚɝɢ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɩɥɚɫɬɢɤɥɢɝɢɧɢ ɨɲɢɪɢɛ, ɭɧɢɧɝ 
ɷɥɟɤɬɪɦɨɬɨɪɢɝɚ ɬɭɲɭɜɱɢ ɸɤɧɢ ɤɚɦɚɣɬɢɪɚɞɢ, ɦɚɲɢɧɚɧɢ ɚɥɨԟɢɞɚ 
ԕɢɫɦɥɚɪɢɞɚɝɢ ԕɚɣɬɚ ɤɭɱɥɚɧɢɲɧɢ ɛɚɪɬɚɪɚɮ ɷɬɚɞɢ, ɠɢԟɨɡɞɚɧ ɮɨɣɞɚɥɚɧɢɲ 
ɭɱɭɧ ёԕɢɦɥɢ ɲɚɪɨɢɬ ɹɪɚɬɚɞɢ ɜɚ ɠɚɪɚёɧɧɢ ɛɨɲԕɚɪɢɲɝɚ ɫɚɪɮɥɚɧɭɜɱɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɝɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧ ɜɚԕɬɧɢ ԕɢɫԕɚɪɬɢɪɚɞɢ. 

Ɇɑɏ ɬɭɪɢɞɚɝɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɝɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɫɨɜɭԕ ԟɨɥɚɬɞɚ 
ɭɡɚɬɢɥɚɞɢ. ɋɨɜɭԕ ԟɨɥɚɬɞɚ ɛɟɪɢɥɚɞɢɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɥɚɪɢ 15° ɋ ɩɚɫɬ 
ɛўɥɢɲɢ ɦɭɦɤɢɧ ɜɚ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɞɚ 60°ɋ - 70°ɋ ɝɚ ɟɬɚɞɢ. 

Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ ɆɑɌȼ ɬɭɪɢɞɚɝɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɥɚɪ ɦɚɜɠɭɞ. 
Ɇɚɡɤɭɪ ɦɚɲɢɧɚɞɚ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɥɚɪɢɧɢ ɜɚɤɭɢɦ ԟɨɥɚɬɢɞɚ ɢɲɥɨɜ ɛɟɪɢɲ 
ɠɚɪɚёɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 

ɑɟɪɜɹɤɥɢ ɦɚɲɢɧɚɞɚ ԕɚɣɬɚ ɢɲɥɚɲ ɭɱɭɧ ɛɟɪɢɥɚɞɢɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲ-

ɦɚɫɢ ɥɟɧɬɚɥɢ, ɛўɥɚɤɥɚɧɝɚɧ ёɤɢ ɝɪɚɧɭɥɚ ԟɨɥɚɬɢɞɚ ɛўɥɢɲɢ ɦɭɦɤɢɧ. 
ɑɟɪɜɹɤɥɢ (ɒɩɪɢɰ) ɦɚɲɢɧɚ ɬɭɣɧɭɝɢɞɚɧ ɛɟɪɢɥɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ 
ɦɚɲɢɧɚɞɚɝɢ ɱɟɪɜɹɤɧɢɧɝ ɦɚɪɤɚɡɢɞɚɝɢ ɚɣɥɚɧɭɜɱɢ ԕɢɫɦɢɝɚ ɬɭɲɚɞɢ ɜɚ ɭɧɢɧɝ 
ɤɟɫɭɜɱɢ ɤɭɪɚɤɥɚɪɢ ɨɪԕɚɥɢ ɢɱɤɢ ɰɢɥɢɧɞɪɧɢ ɬўɥɞɢɪɢɛ ɛɨɪɚɞɢ. Ȼɭ ɬўɥɞɢɪɢɲ 
ɨԕɢɛɚɬɢɞɚ ɦɚɬɟɪɢɚɥ ɞɟɮɨɪɦɚɰɢɹɫɢ ɜɚ ɞɟɜɨɪɢ ɛɢɥɚɧ ɫɢԕɢɥɢɲɢ ɧɚɬɢɠɚɫɢɞɚ 
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ɚɪɚɥɚɲɢɛ, ɱɟɪɜɹɤ ɤɚɥɥɚɝɢ ɬɨɦɨɧ ɯɚɪɚɤɚɬɥɚɧɚ ɛɨɲɥɚɣɞɢ ɜɚ ɫɢԕɢɥɢɲ 
ɛɨɫɢɦɢ ɨɪɬɢɛ ɛɨɪɚɞɢ. Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɝɚ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɞɚ ɢɲɥɨɜ 
ɛɟɪɢɲ ɠɚɪɚёɧɢɞɚ ԕɨɪɢɲɦɚ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɧɢɧɝ ԕɭɣɢɞɚɝɢ 4 ɬɚ ɡɨɧɚɫɢɞɚɧ 
ўɬɚɞɢ. 

ɘɤɥɚɲ ɡɨɧɚɫɢ. 
ɉɥɚɫɬɢɤɚɰɢɹɥɚɲ ɡɨɧɚɫɢ. 
ɋɢԕɢɲ ɡɨɧɚɫɢ. 
ɒɚɤɥ ɛɟɪɢɲ ɡɨɧɚɫɢ. 
ɑɟɪɜɹɤɥɢ ɦɚɲɢɧɚɧɢɧɝ ɸɤɥɚɲ ɡɨɧɚɫɢɞɚ ɦɚɲɢɧɚ ɱɟɪɜɹɤɢ ɦɚɬɟɪɢɚɥɧɢ 

ɭɡɥɭɤɫɢɡ ԕɚɛɭɥ ԕɢɥɢɲ ɜɚ ɭɡɚɬɢɲ ɜɚɡɢɮɚɫɢɧɢ ɛɚɠɚɪɚɞɢ. 
ɉɥɚɫɬɢɤɚɰɢɹ ɡɨɧɚɫɢɞɚ ɷɫɚ ԕɢɡɞɢɪɢɥɝɚɧ ɰɢɥɢɧɞɪ ɸɡɚɫɢ ɛɢɥɚɧ 

ɬўԕɧɚɲɝɚɧɞɚ ԟɚɦɞɚ ɦɟɯɚɧɢɤ ɷɧɟɪɝɢɹɧɢ ɢɫɫɢԕɥɢɤ ɷɧɟɪɝɢɹɫɢɝɚ ɚɣɥɚɧɬɢɪɢɲ 
ԟɢɫɨɛɢɝɚ ɦɚɬɟɪɢɚɥ ɤɢɡɢɣɞɢ, ɩɥɚɫɬɢɤɚɰɢɹɥɚɧɚɞɢ, ɚɪɚɥɚɲɚɞɢ ɜɚ ɝɚɦɨɝɟɧ 
ԟɨɥɚɬɝɚ ўɬɚɞɢ. 

ɋɢԕɢɥɢɲ ɡɨɧɚɫɢɞɚ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɞɚɝɢ ɜɢɧɬɥɢ ɤɟɫɭɜɱɢ ɤɭɪɚɤɱɚɥɚɪɢ 
ɦɚɬɟɪɢɚɥɧɢ ɞɟɮɨɪɦɚɰɢɹɥɚɲ ɜɚ ɦɚɲɢɧɚ ɬɭɣɧɭɝɢɞɚɧ ɤɚɥɥɚɝɢ ɬɨɦɨɧ ɭɡɚɬɢɲ 
ɜɚɡɢɮɚɫɢɧɢ ɛɚɠɚɪɚɞɢ. 

4 ɱɢ ɡɨɧɚɞɚ ɷɫɚ ɦɚɬɟɪɢɚɥ ɦɚɴɥɭɦ ўɥɱɚɦɞɚɝɢ ɦɚɲɢɧɚ ɤɚɥɥɚɝɢɝɚ 
ԕўɣɢɥɝɚɧ ɩɪɨɮɢɥɝɚ ɲɚɤɥɥɚɧɚɞɢ. 

ɗɧɝ ɦɭɯɢɦ ɠɚɪɚёɧ ɩɥɚɫɬɢɤɚɰɢɹɥɚɲ ɡɨɧɚɫɢɞɚ ɤɟɱɚɞɢ. 
Ɋɟɡɢɧɨɬɟɯɧɢɤɚ ɦɚԟɫɭɥɨɬɥɚɪɢ ɨɥɢɲɞɚ ɜɭɥɤɚɧɥɚɧɢɲ ɠɚɪɚёɧɥɚɪɢ. 

Ɋɟɡɢɧɚ ɛɭɸɦɥɚɪɧɢ ɜɭɥɤɚɧɥɨɜɱɢ ԕɨɡɨɧ (ɤɚɬёɥ) ɞɚ ɜɭɥɤɚɧɥɚɲ. 
ȼɭɥɤɚɧɢɡɚɰɢɹ ԕɨɡɨɧɥɚɪɢ ԕɨɥɢɩɫɢɡ ɦɚԟɫɭɥɨɬɥɚɪ, ɪɟɡɢɧɚ ɨёԕ ɤɢɣɢɦɥɚɪɢ, 
ɤɥɢɧ ɬɚɫɦɚɥɚɪɢ, ɪɟɡɢɧɚɥɚɧɝɚɧ ɜɚɥɥɚɪ, ўɪɚɦɥɢ ɪɟɡɢɧɚ ɩɥɚɫɬɢɧɚɥɚɪɢ ɜɚ 
ɛɨɲԕɚ ɪɟɡɢɧɚ ɜɚ ɷɛɨɧɢɬɞɚɧ ɬɚɣёɪɥɚɧɚɞɢɝɚɧ ɦɚɯɫɭɥɨɬɥɚɪ ɨɥɢɲɞɚ 
ɢɲɥɚɬɢɥɚɞɢ. 

ȼɭɥɤɚɧɢɡɚɰɢɹ ԕɨɡɨɧɢ ɰɢɥɢɧɞɪɢɤ ɲɚɤɥɞɚ ɛўɥɝɚɧ ɝɨɪɢɡɨɧɬɚɥ ɢɞɢɲɞɚɧ 
ɢɛɨɪɚɬ. 

ȼɭɥɤɚɧɢɡɚɰɢɹ ԕɨɡɨɧɥɚɪɢɧɢɧɝ ɛɢɪ ɧɟɱɚ ɬɭɪɥɚɪɢ ɦɚɜɠɭɞ ɛўɥɢɛ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɚɞɢɝɚɧ ɛɭɸɦɝɚ ɤўɪɚ ɮɨɣɞɚɥɚɧɢɥɚɞɢ:  

1) ԕɨɡɨɧɧɢ ɢɫɢɬɢɲ ɭɫɭɥɢɝɚ ɤўɪɚ ɛɭԑ-ԕɨɛɢԕɥɢ ɜɚ ɛɭԑ-ԕɨɛɢԕɫɢɡ 
ԕɨɡɨɧɥɚɪ. Ȼɭԑ-ԕɨɛɢԕɥɢ ԕɨɡɨɧɥɚɪɢɞɚ ɪɟɡɢɧɚ ɦɚɯɫɭɥɨɬɥɚɪɢɧɢ ɜɭɥɤɚɧɢɡɚɰɢɹ 
ԕɢɥɢɲ ɬўɣɢɧɝɚɧ ɛɭԑ ёɤɢ ԕɢɡɞɢɪɢɥɝɚɧ ɫɢԕɢɥɝɚɧ ԟɚɜɨ ɦɭԟɢɬɢɞɚ 0,6-1,25 

Ɇɉɚ ɛɨɫɢɦɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 
Ȼɭԑ-ԕɨɛɢԕɫɢɡ ԕɨɡɨɧɥɚɪɞɚ ɷɫɚ ɜɭɥɤɚɧɢɡɚɰɢɹ ɮɚԕɚɬ ԕɢɡɞɢɪɢɥɝɚɧ ԟɚɜɨ 

ɦɭԟɢɬɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 
2) Ԕɨɩԕɨԑɢɧɢɧɝ ɤɨɧɫɬɪɭɤɰɢɹɫɢɝɚ ɤўɪɚ, ԕɨɡɨɧɧɢɧɝ ўɥɱɚɦɥɚɪɢ ɜɚ ɭ 

ўɪɧɚɬɢɥɝɚɧ ɯɨɧɚɧɢɧɝ ɲɚɪɨɢɬɢɞɚɧ ɤɟɥɢɛ ɱɢԕɢɛ, ɢɤɤɢ ɯɢɥ ɭɫɭɥɞɚ ԕɨɡɨɧɝɚ 
ўɪɧɚɬɢɥɚɞɢ: 

ɚ) ɲɚɪɧɢɪɥɢ ɨɫɦɚ; 
ɛ) ɛɭɪɦɚ ɤɪɨɧɲɬɟɣɧ. 
3) Ⱦɟɜɨɪɥɚɪɢɧɢɧɝ ɤɨɧɫɬɪɭɤɰɢɹɫɢɝɚ ɤўɪɚ, ɛɢɪ ɞɟɜɨɪɥɢ ɜɚ ɢɤɤɢ 

ɞɟɜɨɪɥɢ.  
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Ԕɨɡɨɧɧɢɧɝ ɢɱɤɢ ɞɢɚɦɟɬɪɢ ɜɚ ɢɲɱɢ ԕɢɫɦɢɧɢɧɝ ɭɡɭɧɥɢɝɢ ԕɨɡɨɧɧɢɧɝ 
ɜɚɡɢɮɚɫɢɞɚɧ ɤɟɥɢɛ ɱɢԕɢɛ ɬɚɧɥɚɧɚɞɢ. ȼɭɥɤɚɧɢɡɚɰɢɹ ԕɨɡɨɧɥɚɪɢɧɢ ɢɱɤɢ 
ɞɢɚɦɟɬɪɢ 800 ɞɚɧ 3600 ɦɦ ɝɚɱɚ ɜɚ ɭɡɭɧɥɢɝɢ22000 ɦɦ ɝɚɱɚ ɛўɥɚɞɢ. 

 
Ɋɚɫɦ-12. ȼɭɥɤɚɧɢɡɚɰɢɹ ԕɨɡɨɧɢɧɢɧɝ ɭɦɭɦɢɣ ɤўɪɢɧɢɲɢ. 

1 - ԕɨɡɨɧ ԕɨɩԕɨԑɢɧɢɧɝ ɞɚɫɬɚɝɢ; 2 - ɜɭɥɤɚɧɢɡɚɰɢɹ ԕɨɡɨɧɢ; 3 – ɤўɱɢɪɢɲ 
ɤўɩɪɢɝɢ;                  4 -ɪɟɥɶɫ; 5 -  ɚɪɚɜɚɱɚ  

 
ɉɪɟɫɫɥɚɪɞɚ ɜɭɥɤɚɧɥɚɲ. Ʉɨɧɮɢɝɭɪɚɰɢɹɫɢ ɦɭɪɚɤɤɚɛ ɪɟɡɢɧɚ 

ɛɭɸɦɥɚɪɢɧɢ  ɸԕɨɪɢ ɡɢɱɥɢɤɞɚ ɜɚ ɤɚɬɬɚ ɚɧɢԕɥɢɤɞɚ ɬɚɣёɪɥɚɲ ɭɱɭɧ 
ɩɪɟɫɫɥɚɪɞɚ ɲɚɤɥ ɛɟɪɢɲ ɭɫɭɥɢ ɛɢɥɚɧ ɜɭɥɤɚɧɥɚɲ ɤɟɧɝ ԕўɥɥɚɧɢɥɚɞɢ. Ȼɭɧɞɚ 
ɛɢɪ ɜɚԕɬɧɢɧɝ ўɡɢɞɚ ɚɫɨɫɚɧ ɢɤɤɢ ɠɚɪɚёɧ ɤɟɱɚɞɢ;  

-ɦɚɯɫɭɫ ɮɨɪɦɚɥɚɪɞɚ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɝɚ ɲɚɤɥ ɛɟɪɢɲ;  
-ɛɨɫɢɦ ɨɫɬɢɞɚ ɜɭɥɤɚɧɥɚɲ.  
Ȼɭɧɞɚ ɩɪɟɫɫ ɮɨɪɦɚɥɚɪ ɯɢɥɦɚ ɯɢɥɥɢɝɢ ɛɢɥɚɧ ɮɚɪԕ ԕɢɥɚɞɢ. 

ȼɭɥɤɚɧɥɨɜɱɢ ɩɪɟɫɫɥɚɪ 1 ԕɚɜɚɬɥɢ ɜɚ ɤўɩ ԕɚɜɚɬɥɢ,10 ɬ - 250ɬɝɚɱɚ ɜɚ ɭɧɞɚɧ 
ԟɚɦ ɤɚɬɬɚɥɚɪɢ ɛўɥɢɲɢ ɦɭɦɤɢɧ. Ɇɚɯɫɭɫ ɮɨɪɦɚɥɚɪ ԕɢɡɞɢɪɢɥɝɚɧ ɩɥɢɬɚɥɚɪ 
ɨɪɚɫɢɝɚ ɠɨɣɥɚɲɬɢɪɢɥɚɞɢ ɜɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɜɭɥɤɚɧɥɚɧɚɞɢ. 
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Ɋɚɫɦ- 4. ɒɚɤɥɥɢ (ɮɨɪɦɨɜɨɣ) ɜɭɥɤɚɧɥɚɲɞɚɝɢ ɩɪɟɫɫɥɚɲ ɫɯɟɦɚɫɢ: 
1,3 - ɸԕɨɪɢ ɜɚ ԕɭɣɢ ɹɪɢɦɮɨɪɦɚɫɢ;  2 -  ɹɪɢɦ ɬɚɣёɪ ɦɚԟɫɭɥɨɬ (ɡɚɝɨɬɨɜɤɚ). 

 

Ɍɟɤɢɫ ɪɟɡɢɧɚ ɛɭɸɦɥɚɪɢɧɢ ɜɭɥɤɚɧɥɚɲɞɚ ɚɫɨɫɚɧ ɤɚɬɬɚ ɭɡɭɧɥɢɤɤɚ ɷɝɚ 
ɛўɥɝɚɧ ɛɭɸɦɥɚɪ: ɬɪɚɧɫɩɨɪɬёɪ ɥɟɧɬɚɥɚɪ, ɬɟɤɢɫ ɭɡɚɬɢɲ ɪɟɦɟɧɥɚɪɢ, 
ɩɥɚɫɬɢɧɚɥɚɪ ɜɚ ɲɭɧɝɚ ўɯɲɚɲ ɛɭɸɦɥɚɪ ɛɚɪɚɛɚɧɥɢ ɜɭɥɤɚɧɢɡɚɬɨɪɥɚɪɞɚ 
ɭɡɥɭɤɫɢɡ ɜɭɥɤɚɧɥɚɧɚɞɢ. Ȼɭɧɞɚ ɚɣɥɚɧɭɜɱɢ ɜɭɥɤɚɧɥɨɜɱɢ ɛɚɪɚɛɚɧ 
ԕɢɡɞɢɪɢɥɚɞɢ. Ȼɚɪɚɛɚɧɞɚ ɩɪɟɫɫɥɚɲ ɤɭɱɥɚɧɢɲɢɧɢ ɸԕɨɪɢ ɦɭɫɬɚԟɤɚɦ ɱɟɤɫɢɡ 
ɥɟɧɬɚ ёɪɞɚɦɢɞɚ ԟɨɫɢɥ ԕɢɥɢɧɚɞɢ. ɍ ɛɚɪɚɛɚɧɝɚ 1 Ɇɉɚ ɛɨɫɢɦ ɛɟɪɚɞɢ. Ȼɭ 
ɥɟɧɬɚ ɷɝɢɥɭɜɱɚɧ ɩўɥɚɬ ɫɢɦɥɚɪɞɚɧ ɬўԕɢɥɝɚɧ 0,8 - 2 ɦɦ ɝɚɱɚ ԕɚɥɢɧɥɢɤɞɚɝɢ 
ɦɚɬɟɪɢɚɥɞɢɪ.  Ȼɚɪɚɛɚɧɧɢɧɝ ɞɢɚɦɟɬɪɢ 300 - 2000 ɦɦ ɝɚɱɚ, ɤɟɧɝɥɢɝɢ ԟɚɦ 2 
ɦɟɬɪɝɚɱɚ ɬɟɤɢɫ ёɤɢ ўɣɦɚɤɨɪ ɛўɥɢɲɢ ɦɭɦɤɢɧ. Ⱦɚɫɬɝɨԟɧɢɧɝ ɭɧɭɦɞɨɪɥɢɝɢ 
ԕɢɡɞɢɪɢɲ ɞɚɜɨɦɢɣɥɢɝɢ ɛɚɪɚɛɚɧ ɞɢɚɦɟɬɪɢ ɜɚ ԕɢɡɞɢɪɢɲ ԟɚɪɨɪɚɬɢɝɚ ɛɨԑɥɢԕ. 
ɘɩԕɚ ɛɭɸɦɥɚɪɧɢ ɫɨɚɬɢɝɚ 150-170 ɦɟɬɪɝɚɱɚ ɜɭɥɤɚɧɥɚɲ ɦɭɦɤɢɧ. 

   ɘɩԕɚ ԕɚɜɚɬɥɢ ɪɟɡɢɧɚ ɫɭɪɤɚɥɝɚɧ ɦɚɬɨɥɚɪɧɢ ɸԕɨɪɢɞɚɝɢ ɤɚɛɢ ɫɢԕɭɜɱɢ 
ɥɟɧɬɚɫɢɡ ɛɚɪɚɛɚɧɥɢ ɜɭɥɤɚɧɢɡɚɬɨɪɥɚɪɞɚ ɜɭɥɤɚɧɥɚɲ ɦɭɦɤɢɧ. Ɋɟɡɢɧɚ 
ɫɭɪɤɚɥɝɚɧ ɦɚɬɨɥɚɪ 2 ёɤɢ 3 ɤɚɦɟɪɚɥɢ ɪɨɥɢɤɥɢ ɜɭɥɤɚɧɢɡɚɰɢɨɧ ɤɚɦɟɪɚɥɚɪɞɚ 
ɢɫɫɢԕ ԟɚɜɨ ɦɭԟɢɬɢɞɚ ɜɭɥɤɚɧɥɚɧɚɞɢ. 

 
1- ўɪɨɜɱɢ ԕɭɪɢɥɦɚ ɬɚɹɧɱ, 2 - ɜɭɥɤɚɧɥɚɧɭɜɱɢ ɹɪɢɦ ɦɚԟɫɭɥɨɬ ўɪɚɦɢ,                                 

3 - ɤɨɦɩɟɧɫɚɬɨɪ, 4 - ɜɚɪɢɚɬɨɪ, 5 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥ, 6,9 – ɫɢԕɭɜɱɢ ɪɨɥɢɤɥɚɪ, 
7- ɪɟɞɭɤɬɨɪ, 8 - ԕɢɡɞɢɪɢɥɝɚɧ ɛɚɪɚɛɚɧ, 10 - ɫɬɚɬɢɧɚ, 11 - ɣўɧɚɥɬɢɪɭɜɱɢ 

ɪɨɥɢɤ, 12 - ɬɨɪɬɭɜɱɢ ɪɨɥɢɤ, 13 - ɝɢɞɪɚɜɥɢɤ ɰɢɥɢɧɞɪ, 14 - ɩўɥɚɬ ɥɟɧɬɚ; 15 - 
ɜɭɥɤɚɧɥɚɧɝɚɧ ɛɭɸɦɥɚɪ ўɪɚɦɢ, 16 – ўɪɨɜɱɢ ԕɭɪɢɥɦɚ 
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 Ɋɚɫɦ-5. ɍɡɥɭɤɫɢɡ ɢɲɥɨɜɱɢ ɛɚɪɚɛɚɧɥɢ ɜɭɥɤɚɧɢɡɚɬɨɪ 

 

 
 

ȼɭɥɤɚɧɥɚɲ ɪɟɠɢɦɢ ɜɚ ɪɟɡɢɧɚ ɯɨɫɫɚɫɢɧɢ ўɡɝɚɪɢɲɢ. ȼɭɥɤɚɧɥɚɲ 
ɪɟɠɢɦɢɧɢ ɬɚɧɥɚɲɞɚ ԕўɣɢɞɚɝɢ ɬɟɯɧɨɥɨɝɢɤ ɨɦɢɥɥɚɪɧɢ ɷɴɬɢɛɨɪɝɚ ɨɥɢɲ 
ɡɚɪɭɪ. əɴɧɢ ɜɭɥɤɚɧɥɚɲ ɦɭɯɢɬɢ, ԟɚɪɨɪɚɬ, ɛɨɫɢɦ. Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚ 
ɚɫɨɫɢɞɚɝɢ ɛɭɸɦɥɚɪɧɢ ɜɭɥɤɚɧɥɚɲɞɚ ɭɧɢɧɝ ɬɭɪɥɢ ɯɨɫɫɚɥɚɪɢ ўɡɝɚɪɢɲɢ 
ɤɭɡɚɬɢɥɚɞɢ. Ȼɭ ўɡɝɚɪɢɲɥɚɪ ɬɭɪɥɢ ɬɟɡɥɢɤɞɚ ɤɟɱɚɞɢ. ɀɭɦɥɚɞɚɧ: 

1. Ʉɚɭɱɭɤɧɢɧɝ ɷɥɚɫɬɢɤɥɢɝɢ ɜɚ ɱўɡɢɥɢɲɞɚɝɢ ɦɭɫɬɚɯɤɚɦɥɢɝɢ ɤɟɫɤɢɧ 
ɨɪɬɚɞɢ. 

2. ɏɚɪɨɪɚɬɝɚ ɛɚɪɞɨɲɥɢɥɢɝɢ ɨɪɬɚɞɢ. 
3. Ʉɚɭɱɭɤɧɢɧɝ ɷɪɢɲ ɯɭɫɭɫɢɹɬɢ ɣўԕɨɥɚɞɢ, ɮɚԕɚɬ ɛўɤɚɞɢ. 
4. Ʉɚɭɱɭɤɧɢɧɝ ɤɢɦёɜɢɣ ɮɚɨɥɥɢɝɢ ɤɚɦɚɹɞɢ. 

 
 

Ɋɚɫɦ-6. ȼɭɥɤɚɧɥɚɲ ɤɢɧɟɬɢɤɚɫɢ 

ȼɭɥɤɚɧɥɚɲ ɤɢɧɟɬɢɤɚɫɢ ɷɝɪɢ ɱɢɡɢԑɢɞɚɧ ɲɭɧɢ ɤўɪɢɲ ɦɭɦɤɢɧɤɢ, 
ɚɪɚɥɚɲɦɚ ɯɨɫɫɚɥɚɪɢ ўɡɝɚɪɢɲɢɧɢɧɝ ɚɦɚɥɢɣ ɚɯɚɦɢɹɬɢ ɫɢɮɚɬɢɞɚ 
ɜɭɥɤɚɧɢɡɚɰɢɹ ɨɩɬɢɦɭɦɢ ɜɚ ɩɥɚɬɨɫɢɧɢ ɨɥɢɲ ɦɭɦɤɢɧ. 



107 

 

 
 

Ɋɟɡɢɧɚ ɷɧɝ ɹɯɲɢ ɮɢɡɢɤ-ɦɟɯɚɧɢɤ ɜɚ ɬɟɯɧɢɤ ɤўɪɫɚɬɝɢɱɝɚ ɷɝɚ ɛўɥɢɲɢ 
ɭɱɭɧ ɤɟɪɚɤ ɛўɥɝɚɧ ɜɭɥɤɚɧɥɚɲ ɜɚԕɬɢ ɜɭɥɤɚɧɡɢɡɚɰɢɹ ɨɩɬɢɦɭɦɢ ɞɟɣɢɥɚɞɢ. 

ȼɭɥɤɚɧɢɡɚɰɢɹ ɨɩɬɢɦɭɦɢ ɜɚԕɬɢɞɚ ɷɪɢɲɢɥɝɚɧ ɮɢɡɢɤ-ɦɟɯɚɧɢɤ ɯɭɫɭɫɢɹɬ-

ɥɚɪɢ ўɡɝɚɪɦɚɣ ɬɭɪɢɲ ɭɱɭɧ ɤɟɪɚɤ ɛўɥɚɞɢɝɚɧ ɜɚԕɬ ɜɭɥɤɚɧɢɡɚɰɢɹ ɩɥɚɬɨɫɢ 

ɞɟɣɢɥɚɞɢ. 
Ɋɟɡɢɧɚ ɫɚɧɨɚɬɢɞɚ ɸԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɭɫɭɥɥɚɪɢɞɚɧ ɛɨɲԕɚ 

ɜɭɥɤɚɧɥɚɲ ɭɫɭɥɥɚɪɢ ԟɚɦ ɦɚɜɠɭɞ ɛўɥɢɛ, ɛɭ ɨɥɢɧɚёɬɝɚɧ ɪɟɡɢɧɚ ɛɭɸɦɧɢɧɝ 
ɤɨɧɫɬɪɭɤɰɢɹɫɢ ɜɚ ɜɚɡɢɮɚɫɢɞɚɧ ԟɚɦɞɚ ɛɨɲԕɚ ɨɦɢɥɥɚɪɞɚɧ ɤɟɥɢɛ ɱɢԕɢɛ 
ɜɭɥɤɚɧɥɚɧɚɞɢ 

ȼɭɥɤɚɧɥɚɲ ɦɭɯɢɬɢ .Ɋɟɡɢɧɚ ɛɭɸɦɥɚɪ ɦɟɬɚɥ ɮɨɪɦɚɥɚɪɞɚ ёɤɢ ɛɟɜɨɫɢɬɚ 
ɢɫɫɢԕɥɢɤ ɬɚɲɭɜɱɢ ɦɭɯɢɬɞɚ (ɛɭԑ, ɢɫɫɢԕ ԟɚɜɨ) ɜɭɥɤɚɧɥɚɧɚɞɢ. ɂɫɫɢԕ ɬɚɲɭɜɱɢ 
ɬɚɧɥɚɲɞɚ ɭɧɢɧɝ ɧɚɮɚԕɚɬ ɬɟɩɥɨɮɢɡɢɤ ɤўɪɫɚɬɤɢɱɥɚɪɢ, ɛɚɥɤɢ ɛɭɸɦɥɚɪ ɛɢɥɚɧ 
ɚɥɨԕɚɫɢɞɚɝɢ ɬɚɴɫɢɪɢɧɢ ԟɚɦ ɷɴɬɢɛɨɪɝɚ ɨɥɢɲ ɤɟɪɚɤ. Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ 
ɜɭɥɤɚɧɥɚɲ ɦɭɯɢɬɢɧɢ ɬɚɧɥɚɲɞɚ ɛɭɸɦɧɢɧɝ ɬɭɡɢɥɢɲɢ, ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ 
ɬɚɪɤɢɛɢ, ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɞɚɫɬɝɨԟ ɜɚ ɛɨɲԕɚ ɨɦɢɥɥɚɪɢɧɢ ɢɧɨɛɚɬɝɚ ɨɥɢɲ 
ɤɟɪɚɤ. 

ȼɭɥɤɚɧɥɚɲ ԟɚɪɨɪɚɬɢ. Ʉўɩɝɢɧɚ ɪɟɡɢɧɚ ɛɭɸɦɥɚɪ 140-170 ɋ ԟɚɪɨɪɚɬɞɚ, 
ɚɣɪɢɦ ԟɨɥɥɚɪɞɚ 190-200 ɋ ԟɚɪɨɪɚɬɞɚ ɜɭɥɤɚɧɥɚɧɚɞɢ. Ԟɚɪɨɪɚɬ ɤўɬɚɪɢɥɝɚɧɞɚ 
ɛɭɸɦɥɚɪɧɢ ɜɭɥɤɚɧɥɚɲ ɜɚԕɬɢɧɢ ԕɢɫԕɚɪɬɢɪɢɲ ɢɦɤɨɧɢ ɹɪɚɬɢɥɚɞɢ ɜɚ 
ɞɚɫɬɝɨԟɧɢɧɝ ɫɚɦɚɪɚɞɨɪɥɢɝɢ ɨɪɬɚɞɢ. Ʌɟɤɢɧ ԕɚɥɢɧ ɞɟɜɨɪɥɢ ɛɭɸɦɥɚɪɧɢ 
ɸԕɨɪɢ ԟɚɪɨɪɚɬɞɚ ɜɭɥɤɚɧɥɚɲɞɚ ɸɡɚɫɢ ўɬɚ ɜɭɥɤɚɧɥɚɧɢɛ, ɢɱɤɢ ԕɢɫɦɢ 
ɜɭɥɤɚɧɥɚɧɦɚɫɥɢɝɢ ɷɯɬɢɦɨɥɢɧɢ ԟɚɦ ԟɢɫɨɛɝɚ ɨɥɢɲ ɤɟɪɚɤ. ȼɭɥɤɚɧɥɚɲ 
ɠɚɪɚёɧɥɚɪɢɧɢ ɢɧɬɟɧɫɢɮɢɤɚɰɢɹɥɚɲɞɚ ɲɭɧɢ ɧɚɡɚɪɞɚ ɬɭɬɢɲ ɤɟɪɚɤɤɢ, ɸԕɨɪɢ 
ԟɚɪɨɪɚɬ ɚɣɪɢɦ ɪɟɡɢɧɚ ɯɨɫɫɚɥɚɪɢɧɢ ɩɚɫɚɣɬɢɪɚɞɢ. ɀɭɦɥɚɞɚɧ ɬɚɛɢɢɣ ɜɚ 
ɢɡɨɩɪɟɧ ɤɚɭɱɭɤɥɚɪɢɧɢ 140 ɋ ԟɚɪɨɪɚɬɞɚɧ ɸԕɨɪɢɞɚ ɜɭɥɤɚɧɥɚɲ ɦɟɯɚɧɢɤ 
ɯɨɫɫɚɥɚɪɢɧɢ ɤɟɱɤɢɧ ɤɚɦɚɣɬɢɪɚɞɢ. ɘԕɨɪɢ ԟɚɪɨɪɚɬɞɚ ɜɭɥɤɚɧɥɚɲ ɪɟɡɢɧɚ – 

ɬɟɤɫɬɢɥ ɛɭɸɦɥɚɪ ɯɨɫɫɚɥɚɪɢɝɚ ɫɚɥɛɢɣ ɬɚɴɫɢɪ ɷɬɚɞɢ. Ɇɚɬɨɧɢɧɝ ɪɟɡɢɧɚ ɛɢɥɚɧ 
ɛɢɪɢɤɢɲ ɦɭɫɬɚɯɤɚɦɥɢɝɢ ɤɚɦɚɣɢɲɢ ɦɭɦɤɢɧ.  
        ȼɭɥɤɚɧɥɚɲ ɛɨɫɢɦɢ. Ɋɟɡɢɧɚ ɬɟɯɧɢɤ ɛɭɸɦɥɚɪɢ ɛɨɫɢɦ ɨɫɬɢɞɚ 
ɜɭɥɤɚɧɥɚɧɚɞɢ. Ȼɭɧɞɚ ɜɭɥɤɚɧɢɡɚɬɧɢɧɝ ɬɚɲԕɢ ɤўɪɢɧɢɲɢ ɜɚ ɮɢɡɢɤ-ɦɟɯɚɧɢɤ 
ɯɭɫɭɫɢɹɬɥɚɪɢ ɹɯɲɢɥɚɧɚɞɢ. ɗɧɝ ɦɭɯɢɦɢ ɛɭɸɦɧɢ ɢɲɥɚɬɢɲ ɜɚԕɬɢɞɚ 
ɨɥɞɢɧɞɚɧ ɛɭɡɢɥɢɲɢɝɚ ɫɚɛɚɛ ɛўɥɚɞɢɝɚɧ ԑɨɜɚɤɥɢɤ ԟɨɫɢɥ ɛўɥɢɲɢ ɨɥɞɢ 
ɨɥɢɧɚɞɢ. Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚɥɚɪɢɧɢ ɜɭɥɤɚɧɢɡɚɰɢɹ ɜɚԕɬɢɞɚɝɢ ԕɢɡɞɢɪɢɲɞɚ 
ɢɱɤɢ ɛɨɫɢɦ ɩɚɣɞɨ ɛўɥɚɞɢ. Ȼɨɫɢɦɧɢɧɝ ɩɚɣɞɨ ɛўɥɢɲɢɝɚ ɧɚɦɥɢɤ ɛɭԑɥɚɧɢɲɢ, 



108 

 

ɚɣɪɢɦ ɤɨɦɩɨɧɟɧɬɥɚɪɧɢɧɝ ɩɚɪɱɚɥɚɧɢɲɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɝɚɡɫɢɦɨɧ 
ɦɨɞɞɚɥɚɪ ɚɠɪɚɥɢɲɢɞɢɪ. ɘԕɨɪɢ ɫɢɮɚɬɥɢ ɪɟɡɢɧɚ ɛɭɸɦɥɚɪ ɨɥɢɲ ɭɱɭɧ ɢɱɤɢ 
ɛɨɫɢɦɞɚɧ ɤɚɬɬɚ ɛўɥɝɚɧ ɛɨɫɢɦ ɛɢɥɚɧ ɜɭɥɤɚɧɥɚɲ ɤɟɪɚɤ. Ɋɟɡɢɧɚ 
ɚɪɚɥɚɲɦɚɞɚɝɢ ԑɨɜɚɤɥɢɤɧɢ ɣўԕɨɬɢɲ ɭɱɭɧ ɫɭɜ ɜɚ ɝɚɡɧɢ ɸɬɭɜɱɢ ɦɨɞɞɚɥɚɪ  
ɦɨɞɞɚɥɚɪ (ɝɢɩɫ, ɤɚɥɰɢɣ ɨɤɫɢɞɢ)Ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɛɨɫɢɦ ɪɟɠɢɦɢɧɢ ɬўԑɪɢ 
ɬɚɧɥɚɲ ɚɣɧɢԕɫɚ ɤўɩ ԕɚɜɚɬɥɢ ɜɚ ɪɟɡɢɧɚ ɬɟɤɫɬɢɥ ɦɚɬɟɪɢɚɥɥɚɪɧɢ 
ɜɭɥɤɚɧɥɚɲɞɚ ɦɭɯɢɦ. 
 ɗɛɨɧɢɬɥɚɪ.ɗɛɨɧɢɬ ɞɟɛ, ɧɨɦɥɚɧɭɜɱɢ ԕɚɬɬɢԕ ɪɟɡɢɧɚɥɚɪ ԕɚɣɢɲԕɨԕ ɜɚ 
ԕɨɜɭɲԕɨԕ ɯɨɫɫɚɝɚ ɷɝɚ ɦɚɬɟɪɢɚɥ ɛўɥɢɛ, ԕɢɫɦɚɧ ɷɥɚɫɬɢɤɥɢɤ ɜɚ 
ɷɝɢɥɭɜɱɚɧɥɢɤɤɚ ɷɝɚ.  ɘɦɲɨԕ ɪɟɡɢɧɚɥɚɪɝɚ ɧɢɫɛɚɬɚɧ ɷɛɨɧɢɬɥɚɪɞɚ 
ɛɨԑɥɚɧɝɚɧ ɨɥɬɢɧɝɭɝɭɪɬɧɢɧɝ ɦɢԕɞɨɪɢ ɤўɩɥɢɝɢ ɬɭɮɚɣɥɢ ɭɥɚɪɧɢ ɜɭɥɤɚɧɥɚɲ 
ɦɭɞɞɚɬɢ ɚɧɱɚ ɭɡɨԕ. ɗɛɨɧɢɬ ɤɚɭɱɭɤ ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ԕўɲɛɨԑɥɚɪ ɛɢɥɚɧ ɬўɥɢԕ 
ɬўɣɢɧɝɚɧ ɦɚԟɫɭɥɨɬ ԟɢɫɨɛɥɚɧɚɞɢ. Ɇɚɯɫɭɫ ɦɚԕɫɚɞɞɚɝɢ ɷɛɨɧɢɬɥɚɪ ɭɱɭɧ 
ԕўɲɛɨԑɥɚɪɧɢ ԕɢɫɦɚɧ ɬўɣɢɧɬɢɪɢɲ ɦɭɦɤɢɧ. ɗɛɨɧɢɬ ɛɭɸɦɥɚɪ ɚɜɬɨɦɨɛɢɥɶ, 
ɤɢɦё, ɷɥɟɤɬɪɚ-ɪɚɞɢɨɬɟɯɧɢɤɚ ɫɚɧɨɚɬɢɞɚ ɜɚ ɛɨɲԕɚ ɬɚɪɦɨԕɥɚɪɞɚ 
ԕўɥɥɚɧɢɲɢɲɢɝɚ ɫɚɛɚɛ ɸԕɨɪɢ ɞɢɷɥɟɤɬɪɢɤɥɢɝɢ, ɤɢɦёɜɢɣ ɢɧɟɪɬɥɢɝɢ ɜɚ ɫɭɜɝɚ 
ɬɭɪԑɭɧɥɢɝɢ. ɗɛɨɧɢɬɥɚɪ ɬɚɛɢɢɣ, ɛɭɬɚɞɢɟɧ, ɛɭɬɚɞɢɟɧ–ɫɬɢɪɨɥ, ɛɭɬɚɞɢɟɧ-

ɧɢɬɪɢɥ ԟɚɦɞɚ ɪɟɝɟɧɟɪɚɬɥɚɪɞɚɧ ɨɥɢɧɢɲɢ ɦɭɦɤɢɧ. ȼɭɥɤɚɧɥɚɧɦɚɝɚɧ ɷɛɨɧɢɬ 
ɚɪɚɥɚɲɦɚɥɚɪɢɧɢ ɬɚɣёɪɥɚɲ ɜɚ ɲɚɤɥɥɚɲ ɠɚɪɚёɧɢɞɚɝɢ ԟɨɥɚɬɢ, ўɡɢɧɢɧɝ 
ɩɥɚɫɬɢɤɥɢɝɢ, ёɩɢɲԕɨԕɥɢɝɢ, ɜɭɥɤɚɧɢɡɚɰɢɹ ԟɚɪɨɪɚɬɢ ɜɚ ɜɚԕɬɢ ԟɚɦɞɚ 
ɜɭɥɤɚɧɢɡɚɰɢɹɞɚɝɢ ɤɢɪɢɲɢɲɢ ɛɢɥɚɧ ɯɚɪɚɤɬɟɪɥɚɧɚɞɢ. ɗɛɨɧɢɬ ɛɭɸɦɥɚɪɧɢ 
ɢɲɥɚɬɢɥɢɲɢɝɚ ԕɚɪɚɛ ɦɚɯɫɭɫ ɬɚɥɚɛɥɚɪ ԕўɣɢɥɚɞɢ, ɜɚ ɛɭɧɝɚ ԕɚɪɚɛ 
ɚɪɚɥɚɲɦɚɝɚ ɬɭɪɥɢ ɢɧɝɪɟɞɢɟɧɬɥɚɪ ԕўɲɢɥɚɞɢ. Ɍɭɪɥɢ ɮɢɡɢɤ-ɦɟɯɚɧɢɤ 
ɯɭɫɭɫɢɹɬɝɚ ɷɝɚ ɛўɥɝɚɧ ɷɛɨɧɢɬɥɚɪɧɢ ɭɧɢɧɝ ɬɚɪɤɢɛɢɞɚɝɢ ɨɥɬɢɧɝɭɝɭɪɬɧɢ, 
ɬўɥɞɢɪɭɜɱɢɧɢ, ɪɟɝɟɧɟɪɚɬɧɢ, ɦɨɣɧɢ, ɷɛɨɧɢɬ ɱɚɧɝɢɧɢ, ɜɨɫɤɧɢ ɜɚ ɛɨɲԕɚ 
ɢɧɝɪɟɞɢɟɧɬɥɚɪ ɦɢԕɞɨɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɨɪԕɚɥɢ ɨɥɢɲ ɦɭɦɤɢɧ. ɗɛɨɧɢɬ 
ɬɚɪɤɢɛɢɞɚɝɢ ɢɧɝɪɟɞɢɟɧɬɥɚɪɧɢɧɝ ɪɨɥɢ ɸɦɲɨԕ ɪɟɡɢɧɚɥɚɪɞɚɝɢ ɪɨɥɢɞɚɧ ɚɧɱɚ 
ɮɚɪԕɥɢ.  

Ɋɟɡɢɧɚ ɤɥɟɣɥɚɪ. Ɋɟɡɢɧɚ ɤɥɟɣ ɞɟɛ ɤɚɭɱɭɤ ёɤɢ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɧɢɧɝ 
ԕɚɣɫɢɞɢɪ ɨɪɝɚɧɢɤ ɷɪɢɬɭɜɱɢ ёɤɢ ɷɪɢɬɭɜɱɢɥɚɪ ɚɪɚɥɚɲɦɚɫɢɞɚɝɢ ɷɪɢɬɦɚɫɢɝɚ 
ɚɣɬɢɥɚɞɢ. Ʉɥɟɣɥɚɪ ɪɟɡɢɧɚ ɫɭɪɤɚɥɝɚɧ ɦɚɬɨɥɚɪ ɨɥɢɲɞɚ, ɸɩԕɚ ԕɚɬɥɚɦɥɢ 
ɬɟɪɢɫɢɦɨɧ ɛɭɸɦɥɚɪ ɨɥɢɲɞɚ ɜɚ ɦɭɪɚɤɤɚɛ ɬɭɡɢɥɢɲɝɚ ɷɝɚ ɛўɥɝɚɧ 
ɛɭɸɦɥɚɪɧɢɧɝ ԕɢɫɦɥɚɪɢɧɢ ɤɥɟɣɥɚɲɞɚ ɢɲɥɚɬɢɥɚɞɢ. Ⱥɣɪɢɦ ɤɥɟɣɥɚɪ 
ɪɟɡɢɧɚɧɢ ɦɟɬɚɥɝɚ, ɛɟɬɨɧɝɚ, ёԑɨɱɝɚ ɜɚ ɛɨɲԕɚ ɦɚɬɟɪɢɚɥɥɚɪɝɚ ɤɥɟɣɥɚɲɞɚ 
ɢɲɥɚɬɢɥɚɞɢ.  

Ɍɚɪɤɢɛɢɞɚ ɬɭɪɥɢ ɢɧɝɪɟɞɢɟɧɬɥɚɪ, ɨɥɬɢɧɝɭɝɭɪɬ ɜɚ ɬɟɡɥɚɬɤɢɱɥɚɪɧɢɧɝ 
ɦɚɜɠɭɞɥɢɝɢɝɚ ɤўɪɚ ɤɥɟɣɥɚɪ ɜɭɥɤɚɧɥɚɧɦɚɣɞɢɝɚɧ, ɜɭɥɤɚɧɥɚɧɚɞɢɝɚɧ ɜɚ ўɡ-

ўɡɢɞɚɧ ɜɭɥɤɚɧɥɚɧɭɜɱɢɥɚɪɝɚ ɛўɥɢɧɚɞɢ. 
ɋɨɜɭԕɞɚ ԕɨɬɚɞɢɝɚɧ ɜɭɥɤɚɧɥɚɧɦɚɣɞɢɝɚɧ ɤɥɟɣɥɚɪ ўɡɢɧɢɧɝ ɬɚɪɤɢɛɢɞɚ 

ɤɚɭɱɭɤ ёɤɢ ɤɚɭɱɭɤɤɚ ɢɲɥɨɜ ɛɟɪɢɲ ɦɚԟɫɭɥɨɬɥɚɪɢ, ɤɥɟɣɝɚ ɪɚɧɝ ёɤɢ ɚɥɨԟɢɞɚ 
ɯɭɫɭɫɢɹɬ ɛɟɪɭɜɱɢ ԕўɲɢɦɱɚɥɚɪ ɫɚԕɥɚɝɚɧ. 

ɂɫɫɢԕɞɚ ɜɚ ɫɨɜɭԕɞɚ ԕɨɬɭɜɱɢ ɜɭɥɤɚɧɥɚɧɚɞɢɝɚɧ ɤɥɟɣɥɚɪ ɫɬɪɭɤɬɭɪɚ 
ԟɨɫɢɥ ɛўɥɢɲɢ ɭɱɭɧ ɜɭɥɤɚɧɥɨɜɱɢ ɚɝɟɧɬ, ɬɟɡɥɚɬɤɢɱ ɜɚ ɛɨɲԕɚ ɡɚɪɭɪ 
ԕўɲɢɦɱɚɥɚɪ ɫɚԕɥɚɣɞɢ. 
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Ўɡ-ўɡɢɞɚɧ ɜɭɥɤɚɧɥɚɧɭɜɱɢ ɤɥɟɣɥɚɪ ɬɚɪɤɢɛɢɞɚ ɭɥɶɬɪɚɬɟɡɥɚɬɤɢɱɥɚɪ 
ɫɚԕɥɚɝɚɧ ɜɚ ɯɨɧɚ ԟɚɪɚɪɨɬɢɞɚ 18-30

0ɋ ɞɚ ԕɨɬɚɞɢ. 
Ԕўɥɥɚɧɢɥɢɲɢɝɚ ɤўɪɚ ɤɥɟɣɥɚɪ ԕɭɣɢɞɚɝɢɥɚɪɝɚ ɛўɥɢɧɚɞɢ ; 
1. ɤɨɧɮɟɤɰɢɨɧ – ɚɥɨɯɢɞɚ ɜɭɥɤɚɧɥɚɧɦɚɝɚɧ ɪɟɡɢɧɚ ɞɟɬɚɥɥɚɪɧɢ ɤɥɟɣɥɚɲ 

ɭɱɭɧ 

2.  ɤɨɧɫɬɪɭɤɰɢɨɧ – ɪɟɡɢɧɚɥɚɧɝɚɧ ɦɚɬɨɥɚɪ, ɱɨɤɫɢɡ ɸɩԕɚ ɞɟɜɨɪɥɢ 
ɛɭɸɦɥɚɪ ɨɥɢɲ ɬɚɣёɪɥɚɲɞɚ, ɪɟɡɢɧɚɧɢ ɦɟɬɚɥɥɝɚ, ёԑɨɱɝɚ, ɛɟɬɨɧɝɚ ɜɚ ɛɨɲԕɚ 
ɦɚɬɟɪɢɚɥɥɚɪɝɚ ɦɚɯɤɚɦɥɚɲ ɭɱɭɧ. 

3.  ɩɨɣɚɮɡɚɥ  ɤɥɟɣɥɚɪ. 

Ԕɨɜɭɲԕɨɤɥɢɝɢ ɜɚ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɝɚ ɤўɪɚ ɤɥɟɣɥɚɪ ; 
1. ɫɭɸԕ  (ɩɨɥɢɦɟɪ-ɷɪɢɬɭɜɱɢ ɧɢɫɛɚɬɢ) 1: 10, 1:20 

2. ўɪɬɚ ɤɨɧɰɟɧɬɪɚɰɢɹɥɢ  1:10 -1: 5 

3. Ԕɭɸԕ ɤɥɟɣɥɚɪ, ɦɚɡɥɚɪ 1: 5 -1:1 

 Ʉɥɟɣ ɬɚɣёɪɥɚɲ ɭɫɤɭɧɚɥɚɪɢ. Ʉɥɟɣɥɚɪ ɬɭɪɥɢ ɬɭɪɞɚɝɢ ɤɥɟɣ ɬɚɣёɪɥɚɲ 
ɭɫɤɭɧɚɥɚɪɢɞɚ ɬɚɣёɪɥɚɧɚɞɢ. Ԕɭɸԕ ɤɥɟɣɥɚɪ (ɦɚɡ) ɬўɤɢɥɚɞɢɝɚɧ ɤɨɪɩɭɫɝɚ ɷɝɚ 
ɛўɥɝɚɧ ɤɥɟɣ ɚɪɚɥɚɲɬɢɪɝɢɱɥɚɪɞɚ ɬɚɣёɪɥɚɧɚɞɢ.  

 
Ɋɚɫɦ-7. Z- ɫɢɦɨɧ (ɚ) ɜɚ ɪɨɬɨɪɥɢ (ɛ) ɤɭɪɚɤɥɚɪ(ɥɨɩɚɫɬɵ) 
Ʉɚɭɱɭɤ ɜɚ ɷɪɢɬɭɜɱɢ ɤɥɟɣ ɚɪɚɥɚɲɬɢɪɝɢɱɥɚɪɞɚ ɝɨɪɢɡɨɧɬɚɥ ɡɟɬɫɢɦɨɧ ёɤɢ 

ɪɨɬɨɪɥɢ ɤɭɪɚɤɥɢ (ɥɨɩɚɫɬɶ) ɤɥɟɣ ɚɪɚɥɚɲɬɢɪɝɢɱɥɚɪɞɚ ɬɚɣёɪɥɚɧɚɞɢ. 
Ʉɥɟɣ ɬɭɪɥɚɪɢ. Ʉɥɟɣ ɬɚɪɤɢɛɢɧɢ ɹɪɚɬɢɲɞɚ ɭɧɢ ԕɚɟɪɞɚ ԕўɥɥɚɧɢɥɢɲɢ 

ɷɴɬɢɛɨɪɝɚ ɨɥɢɧɚɞɢ. Ɇɚɫɚɥɚɧ ɦɚɬɨɥɚɪɝɚ ԕɨɩɥɚɧɚɞɢɝɚɧ ɤɥɟɣɥɚɪ, ɬɚɪɤɢɛɢɞɚ 
ɤɚɦɮɚɨɥ ɬўɥɞɢɪɭɜ-ɱɢɥɚɪ (ɫɢɪɬ ɸɡɚɫɢ ɤɢɱɢɤ ɛўɥɝɚɧ ɦɟɥ, ɬɚɥɶɤ, ɌȽ-10, ɉɆ-

15 ԕɭɪɭɦɥɚɪ ԕўɲɢɥɚɞɢ.  Ȼɭ ɤɚɛɢ ɤɥɟɣɥɚɪ, ɢɫɫɢԕԕɚ, ёɪɭԕɥɢɤɤɚ, ɨɡɨɧɝɚ, 
ɷɫɤɢɪɢɲɝɚ ɱɢɞɚɦɥɢ ɛўɥɝɚɧ  ɩɨɥɢɢɡɨɛɭɬɢɥɟɧ, ɛɭɬɢɥɤɚɭɱɭɤ, ɯɥɨɪɟɩɪɟɧ 
ɤɚɭɱɭɤ, ɫɢɥɨɤɫɚɧ ɜɚ ɛɨɲԕɚ ɤɚɭɱɭɤɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ɇɨɣɝɚ, ɛɟɧɡɢɧɝɚ 
ɬɭɪԑɭɧ ԕɨɩɥɚɦɚɥɚɪ ɨɥɢɲɞɚ ɛɭɬɚɞɢɟɧ-ɧɢɬɪɢɥ ɜɚ ɬɢɚɤɨɥ ɤɚɭɱɭɤɥɚɪɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ.  

ɍɫɬɦɚ-ɭɫɬ ёɩɢɲɬɢɪɢɥɚɞɢɝɚɧ (ɞɭɛɥɢɪɨɜɚɧɢɟ) ɦɚɬɨɥɚɪɝɚ ɫɭɪɤɚɥɚɞɢɝɚɧ 
ɤɥɟɣɥɚɪ ɬɚɛɢɢɣ ɤɚɭɱɭɤɞɚɧ ɬɚɣёɪɥɚɧɚɞɢ. ɍɥɚɪɝɚ ɬўɥɞɢɪɭɜɱɢɥɚɪ 
ԕўɲɢɥɦɚɣɞɢ. ɘɩԕɚ ɞɟɜɨɪɥɢ ɪɟɡɢɧɚ ɛɭɸɦɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɤɥɟɣɥɚɪɝɚ ɨɡ ɦɢԕɞɨɪɞɚ ɤɚɦɮɚɨɥ ɬўɥɞɢɪɭɜɱɢɥɚɪ ɜɚ 
ɛўёɜɱɢɥɚɪ ԕўɲɢɥɚɞɢ.    

ɉɥɚɫɬɢɤɚɰɢɹɥɚɧɝɚɧ ɬɚɛɢɢɣ ɤɚɭɱɭɤɧɢɧɝ6-12% ɥɢ ɷɪɢɬɦɚɫɢ ɚɫɨɫɢɞɚɝɢ 
ɤɥɟɣɥɚɪ ɜɭɥɤɚɧɥɚɧɝɚɧ ɜɚ ɜɭɥɤɚɧɥɚɧɦɚɝɚɧ ɪɟɡɢɧɚɥɚɪ ɜɚ ɭɦɭɦɢɣ ɦɚԕɫɚɞɞɚɝɢ 
ɤɚɭɱɭɤɥɚɪ ɚɫɨɫɢɞɚɝɢ ɪɟɡɢɧɚ ɦɚɬɨɥɢ ɦɚɬɟɪɢɚɥɥɚɪɧɢ ɤɥɟɣɥɚɲ ɭɱɭɧ 
ԕўɥɥɚɧɢɥɚɞɢ. Ȼɭ ɤɚɛɢ ɤɥɟɣɥɚɪ ɭɱɭɧ ɚɫɨɫɢɣ  ɷɪɢɬɭɜɱɢ ɛɟɧɡɢɧ. Ʉɚɦɱɢɥɢɝɢ 
ԕɨɪɢ ԟɚɪɨɪɚɬɝɚ (+50 0 ɋ ɝɚɱɚ )ɛɚɪɞɨɲɥɢɝɢ ɤɚɦ.Ȼɭɧɢ ɨɲɢɪɢɲ ɭɱɭɧ 20% ɥɢ 
ɬɪɢɢɡɨɰɢɨɧɚɬɬɪɢɮɟɧɢɥɦɟɬɚɧ (ɥɟɣɤɨɧɚɬ ɤɥɟɣ) ԕўɲɢɥɚɞɢ. 

ɏɥɨɪɨɩɪɟɧ ɤɚɭɱɭɤ ɚɫɨɫɢɞɚɝɢ ɤɥɟɣɥɚɪ ɸԕɨɪɢ ɚɞɝɟɡɢɨɧ ɜɚ ɟɬɚɪɥɢɱɚ 
ɤɚɬɬɚ ɤɨɝɟɡɢɨɧ ɦɭɫɬɚɯɤɚɦɥɢɤɤɚ ɷɝɚ. ɏɥɨɪɨɩɪɟɧ ɤɚɭɱɭɤ ɜɚɥɶɰɞɚ 
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ɩɥɚɫɬɢɤɚɰɢɹ ԕɢɥɢɧɝɚɧɞɚɧ ɤɟɣɢɧ ɛɟɧɡɢɧ ɜɚ ɷɬɢɥɚɰɟɬɚɬɧɢɧɝ 1:1 ɜɚ 1:2 
ɧɢɫɛɚɬɞɚɝɢ ɚɪɚɥɚɲɦɚɫɢɞɚ ɷɪɢɬɢɥɢɛ ɬɚɣёɪɥɚɧɚɞɢ. Ʉɚɭɱɭɤɧɢ 
ɩɥɚɫɬɢɤɚɰɢɹɥɚɲ ɜɚԕɬɢɞɚ ɨɥɬɢɧɝɭɝɭɪɬ, ɪɭɯ ɨɤɫɢɞɢ ɜɚ ɬɟɡɥɚɬɤɢɱɥɚɪ 
ԕўɲɢɥɚɞɢ. 

Ȼɭɬɚɞɢɟɧ-ɧɢɬɪɢɥ ɤɚɭɱɭɤ ɚɫɨɫɢɞɚɝɢ ɤɥɟɣɥɚɪ ɭɱɭɧ ɷɪɢɬɭɜɱɢɥɚɪ 
ɤɟɬɨɧɥɚɪ ɜɚ ɦɭɪɚɤɤɚɛ ɷɮɢɪɥɚɪ (ɚɣɪɢɦ ԟɨɥɥɚɪɞɚ ɛɟɧɡɢɧ ɜɚ ɷɬɢɥ-ɚɰɟɬɚɬɧɢɧɝ 
ɚɪɚɥɚɲɦɚɫɢ). Ȼɭɬɚɞɢɟɧ-ɧɢɬɪɢɥ ɤɚɭɱɭɤ ɚɫɨɫɢɞɚɝɢ ɤɥɟɣɥɚɪ ԕɭɬɛɥɚɧɝɚɧ 
ɤɚɭɱɭɤɥɚɪ ɚɫɨɫɢɞɚɝɢ ɪɟɡɢɧɚɥɚɪɧɢ ɤɥɟɣɥɚɲ, ԟɚɦɞɚ ɦɚɬɨɥɚɪɞɚ ɦɨɣ ɛɟɧɡɢɧɝɚ 
ɬɭɪԑɭɧ ԕɨɩɥɚɦɚɥɚɪ ԟɨɫɢɥ ԕɢɥɢɲ ɭɱɭɧ ԕўɥɥɚɧɢɥɚɞɢ. Ȼɭ ɤɥɟɣɧɢɧɝ ɤɥɟɣɥɚɲ 
ԟɭɫɭɫɢɹɬɢ ɤɚɦ. ɒɭɧɢɧɝ ɭɱɭɧ ԕўɲɢɦɱɚ ɥɟɣɤɨɧɚɬ ԕўɲɢɥɚɞɢ.  

 Ԑɨɜɚɤɥɢ ɪɟɡɢɧɨɬɟɯɧɢɤɚ ɦɚԟɫɭɥɨɬɥɚɪɢ. Δɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɹɯɲɢ 
ɢɫɫɢԕɥɢɤ ɜɚ ɬɨɜɭɲɞɚɧ ɢɡɨɥɹɰɢɹɥɨɜɱɢ ɯɭɫɭɫɢɹɬɝɚ ɷɝɚ. Ȼɭ ɤɚɛɢ ɪɟɡɢɧɚɥɚɪ 
ɚɜɬɨɦɨɛɢɥ, ɤɢɦё ɫɚɧɨɚɬɢɞɚ, ɫɨɜɭɬɝɢɱ-ɥɚɪ ԕɭɪɢɥɦɚɥɚɪɢɞɚ, ɫɚɧɢɬɚɪɢɹ-

ɝɢɝɢɟɧɚ ɛɭɸɦɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ, ɬɢɛɛɢɣ ɠɢԟɨɡɥɚɪɞɚ, ɫɩɨɪɬ 
ɦɨɥɥɚɪɢɞɚ, ɮɢɥɶɬɪɥɚɪ ɬɚɣёɪɥɚɲɞɚ, ɡɚɪɛɥɚɪ ɬɚɴɫɢɪɢɧɢ ɹɯɲɢ ɸɬɭɜɱɢ 
ɚɦɨɪɬɢɡɚɬɨɪɥɚɪɞɚ ɜɚ ɢɫɫɢԕɥɢɤ ɢɡɨɥɹɰɢɹɥɨɜɱɢ ɫɢɮɚɬɢɞɚ ԕўɥɥɚɧɢɥɚɞɢ. 

Ɉɥɢɧɢɲɢ ɭɫɭɥɢ ɜɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ԑɨɜɚɤɥɚɪ ɯɚɪɚɤɬɟɪɢɝɚ ɤўɪɚ ɛɭ 
ɬɭɪɞɚɝɢ ɪɟɡɢɧɚɥɚɪ ԕɭɣɢɞɚɝɢ ɬɭɪɥɚɪɝɚ ɛўɥɢɧɚɞɢ:  

- Ƀɢɪɢɤ ёɤɢ ɦɚɣɞɚ ɨɱɢΙ  (ɬɭɬɚɲɝɚɧ) Εɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ.   

Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚɥɚɪɢɧɢ ɩɪɟɫɫɞɚ ɩɚɪ ёɤɢ ԟɚɜɨ ɦɭɯɢɬɢɞɚ ɜɭɥɤɚɧɥɚɲ 
ɭɫɭɥɢɞɚ ɬɚɣёɪɥɚɧɚɞɢ. Ȼɭ ɫɢɧɮɝɚ ɥɚɬɟɤɫɞɚɧ ɦɟɯɚɧɢɤ ɤўɩɢɪɬɢɪɢɲ, ԟɚɜɨ 
ɩɭɪɤɚɲ ɣўɥɢ ɛɢɥɚɧ ɨɥɢɧɚɞɢɝɚɧ ɤўɩɢɤɥɢ ɪɟɡɢɧɚɥɚɪ ԟɚɦ ɤɢɪɚɞɢ.  

- ɛɢɪ ɬɟɤɢɫ ɹɱɟɣɤɚɥɢ ёɩɢΙ Εɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ. 

Ȼɭ ɬɭɪɞɚɝɢ ɪɟɡɢɧɚɥɚɪ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɫɢɝɚ ɝɚɡ ɬўɣɢɧɬɢɪɢɲ ёɤɢ ɝɚɡ 
ԟɨɫɢɥ ԕɢɥɭɜɱɢ (ɩɨɪɚɨɛɪɚɡɭɸɳɢɟ, ɝɚɡɚɨɛɪɚɡɭɸɳɢɟ) ɦɨɞɞɚɥɚɪ ԕўɲɢɲ 
ɨɪԕɚɥɢ ԟɨɫɢɥ ԕɢɥɢɧɚɞɢ.  

Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɸɦɲɨԕ ɜɚ ԕɚɬɬɢԕ ɬɚɣёɪɥɚɧɚɞɢ ɜɚ ɛɭ ɬɚɣёɪɥɚɲ 
ɦɟԟɧɚɬ ɬɚɥɚɛ ɠɚɪɚёɧɞɢɪ.  

Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ԑɨɜɚɤɥɚɪɧɢɧɝ (ɨɱɢԕ, ёɩɢԕ, ɚɪɚɥɚɲ) 
ɯɚɪɚɤɬɟɪɢ ԟɚɦɞɚ ԑɨɜɚɤɥɢɥɢɤ ɞɚɪɚɠɚɫɢ ɛɢɥɚɧ ɛɨԑɥɢԕ. Δɨɜɚɤɥɢɥɢɤ ɞɚɪɚɠɚɫɢ 

- ɛɢɪɨɪ ԟɚɠɦɞɚ ԑɨɜɚɤɥɚɪ ɛɢɪ ɬɟɤɢɫɥɢɝɢ ɜɚ ԑɨɜɚɤɥɚɪ ўɥɱɚɦɢɞɢɪ. ɒɭɧɢɧɝ 
ɭɱɭɧ ԟɚɦ ўɡɢɧɢɧɝ ɫɬɪɭɤɬɭɪɚɫɢ ɜɚ ɡɢɱɥɢɝɢ ɛɢɥɚɧ ɛɚԟɨɥɚɧɚɞɢ.  

Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪɝɚ ɞɟɮɨɪɦɚɰɢɹɧɢɧɝ ɬɚɴɫɢɪɢ ԑɨɜɚɤɥɚɪ ɯɚɪɚɤɬɟɪɢ 
ɛɢɥɚɧ ɛɨԑɥɢԕ ɛўɥɢɛ, ԕɭɣɢɞɚɝɢ ɪɚɫɦɞɚ ɤɟɥɬɢɪɢɥɝɚɧ.  

ɘԕɨɪɢɞɚɝɢ ɪɚɫɦɞɚɧ ɤўɪɢɧɢɛ ɬɭɪɢɛɞɢɤɢ ёɩɢԕ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ 
ɧɚɦɭɧɚɥɚɪɢ ɫɢԕɢɥɝɚɧɞɚ (3-ɱɢ ɷɝɪɢ ɱɢɡɢԕ) ёɩɢԕ ԑɨɜɚɤɥɚɪ ɹɱɟɣɤɚɥɚɪɢ 
ɟɬɚɪɥɢɱɚ ԕɚɪɲɢɥɢɤ ɤўɪɫɚɬɦɨԕɞɚ. Ɉɱɢԕ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪɞɚ ɫɢԕɢɥɢɲɝɚ 
ԕɚɪɲɢɥɢɤ ɤɚɦ. Ⱥɪɚɥɚɲ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ ɧɚɦɭɧɚɥɚɪɢɞɚ ɫɢԕɢɥɢɲɝɚ ԕɚɪɲɢɥɢɤ 
ɭɥɚɪ ɨɪɚɥɢԑɢɞɚ. 

Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɯɨɫɫɚɥɚɪɢ ɛɢɪ ɧɟɱɚ ɭɫɭɥɥɚɪ ɛɢɥɚɧ ўɪɝɚɧɢɥɚɞɢ. 
ɗɝɢɥɭɜɱɚɧɥɢɝɢ ɦɚɴɥɭɦ ɛɢɪ ɤɭɱ ɬɚɴɫɢɪɢ ɨɫɬɢɞɚ ɫɢԕɢɥɭɜɱɚɧɥɢɝɢ ɛɢɥɚɧ 

ўɪɝɚɧɢɥɚɞɢ. 
ɗɥɚɫɬɢɤɥɢɝɢ ёɤɢ ɮɨɣɞɚɥɢ ɷɝɢɥɭɜɱɚɧɥɢɝɢ ɦɚɹɬɧɢɤɥɢ ɤɨɩёɪ ɩɪɢɛɨɪɢɞɚ 

ўɪɝɚɧɢɥɚɞɢ. 
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Ⱥɦɨɪɬɢɡɚɰɢɨɧ ԕɨɛɢɥɢɹɬɢɧɢ ўɪɝɚɧɢɲ ɭɱɭɧ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ ɧɚɦɭɧɚɫɢ 
ɢɤɤɢɬɚ ɩɚɪɚɥɥɟɥ ɩɥɚɫɬɢɧɤɚ ɨɪɚɫɢɝɚ ɠɨɣɥɚɲɬɢɪɢɥɚɞɢ ɜɚ ɩɥɚɫɬɢɧɤɚɥɚɪ 
ɛɢɪɢɝɚ ɡɚɪɛɚ ɛɟɪɢɥɚɞɢ. Ɇɚɯɫɭɫ ɩɪɢɛɨɪ ɢɤɤɢɧɱɢ ɩɥɢɬɚɧɢɧɝ ɨɪԕɚɫɢɞɚ ɡɚɪɛɚ 
ɤɭɱɢɧɢɧɝ ɸɬɢɥɢɲɢɧɢ ɛɟɥɝɢɥɚɣɞɢ. 

Ԑɨɜɚɤɥɚɪ ɯɚɪɚɤɬɟɪɢ ɭɧɢɧɝ ɫɭɜɧɢ ɸɬɚ ɨɥɢɲɥɢɤ ɯɭɫɭɫɢɹɬɢ ɛɢɥɚɧ ԟɚɦ 
ўɪɝɚɧɢɥɚɞɢ. Ёɩɢԕ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɞɟɹɪɥɢ ɫɭɜ ɸɬɦɚɣɞɢ. 

Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɚɭɱɭɤɧɢɧɝ ɝɚɡɥɚɪɧɢ ɸɬɚ ɨɥɢɲ ɜɚ ɝɚɡ 
ўɬɤɚɡɭɜɱɚɧɥɢɤ ԕɨɛɢɥɢɹɬɢɝɚ ɚɫɨɫɥɚɧɝɚɧ. ɘɬɢɥɝɚɧ ɝɚɡɥɚɪɧɢɧɝ ɷɪɭɜɱɚɧɥɢɝɢ 
ɝɚɡɧɢɧɝ ɯɭɫɭɫɢɹɬɢ, ɛɨɫɢɦ ɜɚ ԟɚɪɨɪɚɬɝɚ ɛɨԑɥɢԕ. Ԟɚɪɨɪɚɬ ɨɪɬɢɲɢ ɛɢɥɚɧ 
ɝɚɡɥɚɪɧɢɧɝ ɷɪɭɜɱɚɧɥɢɝɢ ɤɟɫɤɢɧ ɤɚɦɚɹɞɢ. Ƚɚɡɥɚɪɧɢ ɤɚɭɱɭɤɞɚ ɷɪɢɲɢ – 

ɷɤɡɨɬɟɪɦɢɤ ɠɚɪɚёɧ. 
Ԑɨɜɚɤ ԟɨɫɢɥ ԕɢɥɭɜɱɢ ɦɚɬɟɪɢɚɥɥɚɪ.Ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ԑɨɜɚɤɧɢɧɝ 

ɯɭɫɭɫɢɹɬɢ ԑɨɜɚɤ ԟɨɫɢɥ ԕɢɥɭɜɱɢ  ɦɨɞɞɚɥɚɪɧɢɧɝ ɦɢԕɞɨɪɢ ɜɚ ɬɚɛɢɚɬɢ ɛɢɥɚɧ 
ɛɨԑɥɢԕ. Ɋɟɡɢɧɚɝɚ ԕўɲɢɥɚɞɢɝɚɧ ԑɨɜɚɤ ԟɨɫɢɥ ԕɢɥɭɜɱɢ ɧɟɨɪɝɚɧɢɤ, ɨɪɝɚɧɢɤ 
ɦɨɞɞɚɥɚɪɧɢ ԕўɣɢɞɚɝɢ ɬɭɪɥɚɪɝɚ ɛўɥɢɲɢɦɢɡ ɦɭɦɤɢɧ:  

- ɘԕɨɪɢ ԟɚɪɨɪɚɬɞɚ ɭɱɭɜɱɚɧ ԟɨɥɚɬɝɚ ўɬɭɜɱɢ ɦɨɞɞɚɥɚɪ: ɫɭɜ ɜɚ ɬɭɪɥɢ 
ɭɱɭɜɱɢ ɷɪɢɬɭɜɱɢɥɚɪ - ɛɟɧɡɨɥ, ɬɨɥɭɨɥ, ɤɫɢɥɨɥ, ɛɟɧɡɢɧ, ɮɨɪɦɚɥɞɟɝɢɞ; 

- Ȼɢɪ – ɛɢɪɢ ɛɢɥɚɧ ɬɚɴɫɢɪɥɚɲɝɚɧ ɭɱɭɜɱɚɧ ɝɚɡ ԟɨɫɢɥ ԕɢɥɭɜɱɢ 
ɦɨɞɞɚɥɚɪ: ɫɬɟɚɪɢɧ, ɨɥɟɢɧ, ɮɬɚɥ ɤɢɫɥɨɬɚɫɢ ɜɚ ɦɟɥ, ɨɥɟɢɧ ɤɢɫɥɨɬɚɫɢ 
ɜɚ ɦɚɣɞɚ ɪɭɯ; 

- Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚɞɚɝɢ ɸԕɨɪɢ ɛɨɫɢɦ ɨɫɬɢɞɚ ɷɪɭɜɱɢ ɝɚɡɥɚɪ – ɚɡɨɬ, 
ɝɟɥɢɣ, ɚɪɝɨɧ, ɧɟɨɧ, ɤɚɪɛɨɧɚɬ ɚɧɝɢɞɪɢɬ; 

- Ƚɚɡ ɚɠɪɚɥɢɲɢ ɛɢɥɚɧ ɷɪɭɜɱɢ ɦɨɞɞɚɥɚɪ:  
Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪɧɢ ɨɥɢɲ ɲɚɪɬɥɚɪ:Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚ ɦɚɴɥɭɦ ɲɚɪɬɥɚɪɝɚ ɪɢɨɹ ԕɢɥɢɲ ɡɚɪɭɪ: 
- ɜɭɥɤɚɧɥɚɧɦɚɝɚɧ ɪɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɟɬɚɪɥɢɱɚ ɩɥɚɫɬɢɤ ɛўɥɢɲɢ 

ɡɚɪɭɪ; 
- ԑɨɜɚɤ ўɥɱɚɦɢ, ԕɨɥɚɜɟɪɫɚ ɝɭɛɤɚɧɢɧɝ ɡɢɱɥɢɝɢ  ɦɭɜɨɮɢԕ ɪɚɜɢɲɞɚ 

ɩɥɚɫɬɢɤɥɢɤ ɭɱɭɧ ɚɫɨɫ ԟɢɫɨɛɥɚɧɚɞɢ; 
- ԑɨɜɚɤ ԟɨɫɢɥ ɛўɥɢɲ (ɩɭɮɥɚɧɢɲ) ɬɟɡɥɢɝɢ ɜɚ ɜɭɥɤɚɧɢɡɚɰɢɹ ɬɟɡɥɢɝɢ 

ɛɢɥɚɧ ɛɚɪɨɜɚɪ ɤɟɬɢɲɢ ɡɚɪɭɪ. ɗɧɝ ɹɯɲɢ  ɧɚɬɢɠɚ, ɪɟɡɢɧɚɞɚ ԑɨɜɚɤ 
ԟɨɫɢɥ ɛўɥɢɲɢ ɜɚ ɜɭɥɤɚɧɢɡɚɰɢɹ ɬɟɡɥɢɝɢ ɫɟɤɢɧ ɤɟɬɢɛ, ɜɚԕɬ ɛўɣɢɱɚ 
ɛɢɪ-ɛɢɪɢɞɚɧ ɨɪԕɚɞɚ ԕɨɥɦɚɝɚɧ ԟɨɥɞɚ ɤɭɡɚɬɢɥɚɞɢ. 

-   ɚɝɚɪ ɜɭɥɤɚɧɥɚɧɢɲ ɬɟɡɥɢɝɢ ɩɭɮɥɚɲ ёɤɢ ԑɨɜɚɤ ԟɨɫɢɥ ɛўɥɢɲ 
ɬɟɡɥɢɝɢɞɚɧ ɚɜɜɚɥ ɛўɥɫɚ, ɛɭɸɦɞɚ ԕɚɥɢɧ ɞɟɜɨɪɥɢ ɦɚɣɞɚ ԑɨɜɚɤɥɚɪ ԟɨɫɢɥ 
ɛўɥɚɞɢ; Ⱥɤɫɢɧɱɚ, ɜɭɥɤɚɧɥɚɲ ɬɟɡɥɢɝɢ ԑɨɜɚɤ ԟɨɫɢɥ ɛўɥɢɲ ɬɟɡɥɢɝɢɞɚɧ ɨɪɬɞɚ 
ԕɨɥɫɚ, ɛɭɸɦɞɚ ɯɚɠɦɢ ɤɚɬɬɚ ɚɦɦɨ ɧɨɬɟɤɢɫ ɯɚɦɞɚ ɸɩԕɚ ɞɟɜɨɪɥɢ ԑɨɜɚɤ ԟɨɫɢɥ 
ɛўɥɚɞɢ.  

- ԑɨɜɚɤ ԟɨɫɢɥ ɛўɥɢɲɞɚ ɢɱɤɢ ɛɨɫɢɦ, ɛɭɸɦ ɲɚɤɥɥɚɧɢɲ ɛɨɫɢɦɞɚɧ ɤɚɬɬɚ 
ɛўɥɢɲɢ ɤɟɪɚɤ. Ԑɨɜɚɤԟɨɫɢɥԕɢɥɭɜɱɢɥɚɪ ɦɨɞɞɚɥɚɪɧɢɧɝ ɧɢɫɛɢɣ 
ɝɚɡԟɨɫɢɥԕɢɥɭɜɱɢɥɢɤ  ԟɭɫɭɫɢɹɬɢ  ԕɭɣɢɞɚɝɢ ɩɪɢɛɨɪ ɨɪԕɚɥɢ ўɪɝɚɧɢɥɚɞɢ: 

- ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɢɫɫɢɤɥɢɤ ўɬɤɚɡɭɜɱɚɧɥɢɝɢɧɢ ɹɯɲɢɥɚɲ ɭɱɭɧ ɢɫɫɢԕ 
ўɬɤɚɡɭɜɱɚɧɥɢɝɢ ɸԕɨɪɢ ɛўɥɝɚɧ ɢɧɝɪɟɞɢɟɧɬɥɚɪɞɚɧ ԕўɲɢɲ ɥɨɡɢɦ. Ȼɭ ɤɚɛɢ 
ɪɟɡɢɧɚɥɚɪɧɢ ɛɭԑԟɚɜɨ ɦɭɯɢɬɢɞɚ ɜɭɥɤɚɧɥɚɧɝɚɧ ɦɚɴԕɭɥ. 
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Ԑɨɜɚɤɥɚɪ ԟɭɫɭɫɢɹɬɢ ԑɨɜɚɤԟɨɫɢɥԕɢɥɭɜɱɢ ɦɨɞɞɚɧɢɧɝ ɬɚɪɤɢɛɞɚɝɢ  
ɦɢԕɞɨɪɢɝɚ, ɯɨɫɫɚɫɢɝɚ ɜɚ ɜɭɥɤɚɧɥɚɲ ɲɚɪɨɢɬɢɝɚ  ɛɨԑɥɢԕ. ɉɚɫɬ ɛɨɫɢɦɞɚ 
ɜɭɥɤɚɧɥɚɲɞɚ ɨɱɢԕ, ёɩɢԕ ɜɚ ɚɪɚɥɚɲ ԑɨɜɚɤɥɚɪ ԟɭɫɭɫɢɹɬɢ, ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ 
ԕɨɜɭɲԕɨԕɥɢɝɢɝɚ ԟɚɦɞɚ,  ԑɨɜɚɤ ԟɨɫɢɥ ɛўɥɢɲɧɢɧɝ ɛɨɲɥɚɧɢɲ ɦɨɦɟɧɬɢɞɚɝɢ 
ɜɭɥɤɚɧɥɚɧɢɲ ɞɚɪɚɠɚɫɢɝɚ ɛɨԑɥɢԕ.   

Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚɧɢɧɝ  ɩɥɚɫɬɢɤɥɢɝɢ ɜɚ ɬɚɪɤɢɛɢ.Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ 
ɭɱɭɧ ɩɥɚɫɬɢɤɥɢɝɢ ɨԕɭɜɱɚɧ ԟɨɥɚɬɝɚ ɹԕɢɧ ɛўɥɝɚɧ ɤɚɭɱɭɤɥɚɪ ԕўɥɥɚɧɢɥɚɞɢ. 
Ɉɞɚɬɞɚ ɩɥɚɫɬɢɤɥɢɝɢ  ≥0.6  ɛўɥɝɚɧ “ɫɦɨɤɟɞ-ɲɢɬɫ” ɜɚ “ɫɜɟɬɥɢɣ ɤɪɟɩ” 

ɤɚɭɱɭɤɥɚɪɢɞɚɧ, ɯɚɦɞɚ  ɩɥɚɫɬɢɤɥɢɝɢ  ≥0.4 ɛўɥɝɚɧ ɸɦɲɨԕ ɫɢɧɬɟɬɢɤ 
ɤɚɭɱɭɤɥɚɪɞɚɧ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ ɨɥɢɲɞɚ ԕўɥɥɚɧɥɚɞɢ. 

Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɪɟɰɟɩɬɢɧɢ ɬɭɡɢɲɞɚ ɧɨɚɤɬɢɜ ɬўɥɞɢɪɭɜɱɢɥɚɪɞɚɧ 
ɦɟɥ, ɥɢɬɨɩɨɧ, ɛɚɪɢɬɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɦɚԕɫɚɞɝɚ ɦɭɨɮɢԕ. Ɍɟɯ. ɭɝɥɟɪɨɞ 
ɢɲɬɢɪɨɤɢɞɚ ɷɫɚ ўɪɬɚɱɚ ɡɢɱɥɢɤɞɚɝɢ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ ԟɨɫɢɥ ɛўɥɚɞɢ. 

ɘɦɲɚɬɤɢɱ ɫɢɮɚɬɢɞɚ ɮɚɤɬɢɫɥɚɪ, ɸɦɲɨԕ ɤɭɦɚɪɨɧ-ɢɞɟɧɨɜɚɹ ɫɦɨɥɚɥɚɪɢ 
ɜɚ ɧɟɮɬ ɦɨɣɥɚɪɢ ɢɲɥɚɬɢɥɚɞɢ. 

ɗɫɤɢɪɢɲɝɚ ԕɚɪɲɢ ԕўɲɢɦɱɚɥɚɪ ɫɢɮɚɬɢɞɚ ɪɚɧɝɥɢ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ 
ɭɱɭɧ ɮɟɧɨɥ ɬɢɩɢɞɚɝɢ, ԕɨɪɚ ɪɚɧɝɥɢ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɭɱɭɧ ɮɟɧɢɥ-β 
ɧɚɮɬɚɥɚɦɢɧ ёɤɢ N –ɮɟɧɢɥ-N-ɢɡɨɩɪɨɩɢɥ-n-ɮɟɧɢɥɟɧɞɢɚɦɢɧ ɜɨɫɤ ɛɢɥɚɧ 
ɛɢɪɝɚ ɢɲɥɚɬɢɥɚɞɢ.  

Ȼўёɜɱɢ ɦɚɬɟɪɢɚɥɥɚɪ ɫɢɮɚɬɢ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɭɱɭɧ ɷɧɝ ɤɟɧɝ 
ɬɚɪԕɚɥɝɚɧ ɸԕɨɪɢ ɞɢɫɩɟɪɫ ɬɟɦɢɪ, ɯɪɨɦ ɨɤɫɢɞɢ ɜɚ ɭɥɶɬɪɚɦɚɪɢɧ 
ԕўɥɥɚɧɢɥɚɞɢ. Ɉɪɝɚɧɢɤ ɛўёɜɱɢɥɚɪ ɫɢɮɚɬɢɞɚ  ԑɨɜɚɤԟɨɫɢɥԕɢɥɭɜɱɢɧɢɧɝ 
ɪɚɧɝɢɝɚ ўɯɲɚɲ ɨɥɨɜɪɚɧɝ ɩɢɝɦɟɧɬɧɢ ɢɲɥɚɬɢɲ ɦɭɦɤɢɧ. 

Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɬɟɡɥɚɬɤɢɱɥɚɪɧɢ ɬўԑɪɢ ɬɚɧɥɚɲ 
ɦɭɯɢɦ ɚɯɚɦɢɹɬɝɚ ɷɝɚ. ɋɚɛɚɛɢ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ԑɨɜɚɤɧɢɧɝ ɞɟɜɨɪɥɚɪɢ 
ɜɭɥɤɚɧɥɚɧɢɛ ԕɨɬɢɛ ԕɨɥɦɚɫɥɢɝɢ ɭɱɭɧ, ɬɟɡɥɚɬɤɢɱɥɚɪ ўɡ ɬɟɡɥɚɬɤɢɱ ɚɤɬɢɜɥɢɝɢ 
ԑɨɜɚɤ ԟɨɫɢɥ ɛўɥɝɚɧɞɚɧ ɤɟɣɢɧ ёɤɢ ɛɚɪɨɛɚɪ ɤўɪɫɚɬɢɲɢ ɤɟɪɚɤ.Ȼɭɧɞɚɧ 
ɬɚɲԕɚɪɢ ɬɟɡɥɚɬɤɢɱɥɚɪ ԑɨɜɚɤԟɨɫɢɥԕɢɥɭɜɱɢɥɚɪɝɚ ɧɢɫɛɚɬɚɧ ɢɧɟɪɬ ɛўɥɢɲɢ, 
ɪɚɧɝɥɢ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɪɚɧɝɢɧɢ ўɡɝɚɪɬɦɚɫɥɢɝɢ, ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɧɢ 
ɩɨɞɜɭɥɤɚɧɢɡɚɰɢɹ ԕɢɥɦɚɫɥɢɝɢ ɤɟɪɚɤ. 
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ɀɚɞɜɚɥ -4 

ɈɊȽȺɇɂɄ ԐɈȼȺɄ ԞɈɋɂɅ ԔɂɅɍȼɑɂɅȺɊ ɌȺȼɋɂɎɂ 

Ԑɨɜɚɤ ԟɨɫɢɥ 
ԕɢɥɭɜɱɢɥɚɪ 

ɋɚɜɞɨ ɛɟɥɝɢɫɢ 

Ƚɚɡɥɚɪ 
ɫɨɧɢ, 
ɦ3/ɤɝ 

Ɂɢɱɥɢɝɢ, 
ɤɝ/ ɦ3 

ɉɚɪɱɚɥɚɧɢɲ 

ԟɚɪɨɪɚɬɢ, 
0ɋ 

ɋɭɸԕɥɚɧɢɲ 

ԟɚɪɨɪɚɬɢ, 
0ɋ 

Ɋɟɡɢɧɚ 
ɬɚɪɤɢɛɢɞɚɝɢɦɢԕɞɨɪɢ, 

% 

Ⱥɡɨɞɢɤɚɪɛɨɧɚɦɢɞ 
(ɜɭɥɤɚɧɢɡɚ-ɰɢɹ 
ɬɟɡɥɚɬɝɢɱɢ) 

 

Ⱥɡɨɮɨɪɦ Ⱥ, 
ɩɨɪɨɮɨɪ  
ɑɏɁ-21, 

ɩɨɪɨɮɨɪ ȺȾɋ 

0,23-

0,27 
1630 190 236 2-10 

Ⱥɡɨɞɢɛɭɬɢɪɨɧɢɬɪɢɥ 

 

Ⱥɡɨɪɨɩɚɧ ɰ, 
ɩɨɪɨɮɨɪ  
ɑɏɁ- 57 

0,136- 

0,150 
1110 90-120 98 0,1-20 

Ⱦɢɚɡɨɚɦɢɧɨɛɟɧɡɨɥ 
(ɜɭɥɤɚɧɢɡɚ-ɰɢɹ 
ɬɟɡɥɚɬɝɢɱɢ) 

 

  Ⱥɡɨɛɟɧɡɨɥ Ⱥ,  
ɩɨɪɨɮɨɪ Ⱦȼ  0,114 1170 93-140 96 0,1-5 

N,N
/
-

ɞɢɧɢɬɪɨɡɨɩɟɧɬɚɦɟɬɢɥɟɧ-

ɬɟɬɪɚɦɢɧ 

 

Ⱦɢɧɢɬɪɨɡɨɚɦɢɧ, 
ɩɨɪɨɮɨɪ  
ɑɏɁ-18, 

ɯɟɦɩɨɪ, 
ɩɨɪɨɮɨɪ DNO 

0,22-

0,24 
1450 150-180 180 1-15 
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N,N
/
-ɞɢɧɢɬɪɨɡɨ- N,N

/
- 

ɞɢɦɟɬɢɥ-ɬɟɪɟɮɬɚɥɚɬɚɦɢɞ 
(ɜɭɥɤɚɧɥɚɲ 
ɬɟɡɥɚɬɝɢɱɥɚɪɢ ɬɚɴɫɢɪɢɧɢ 
ɤɚɦɚɣ-ɬɢɪɚɞɢ) 

 

Ⱦɢɧɢɬɪɨɡɚɦɢɞ 
ɆȻ, ɩɨɪɨɮɨɪ 

ȾɎ-3 

0,179 1140 109 112-116 1,5-20 

Ȼɟɧɡɨɥɫɭɥɶɮɨɝɢɞɪɚɡɢɞ 
(ɨɥɬɢɧ-ɝɭɝɭɪɬ ɛɢɥɚɧ 
ɜɭɥɤɚɧɥɚɲɞɚ ɩɟɪɟɤɢɫɥɚɪ 
ɛɢɥɚɧ ɬɚɴɫɢɪɥɚ-ɲɚɞɢ). 

 

Ƚɢɞɪɚɡɢɞ ɋȻ, 
ɩɨɪɨɮɨɪ  
ɑɏɁ-9,  

ɩɨɪɨɮɨɪ ȼɇ 

0,115-

0,130 
1430 105 95-100 1-15 

Ȼɟɧɡɨɥɫɭɥɶɮɚɡɢɞ 

 

Ⱥɡɢɞ ɋȻ, 
ɩɨɪɨɮɨɪ ȾɎ-8 

0,133 1350 160 ɋɭɸԕɥɢɤ 2-8 

 

ɂɡɨԟ. ɀɚɞɜɚɥɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ԑɨɜɚɤ ԟɨɫɢɥ ԕɢɥɭɜɱɢɥɚɪ ɞɟɹɪɥɢ ɛɚɪɱɚ ɤɚɭɱɭɤɥɚɪ ɭɱɭɧ ԕўɥɥɚɧɢɥɚɞɢ. Ɏɚԕɚɬ 
ɩɨɥɢɫɢɥɨɤɫɚɧ ɜɚ ɩɨɥɢɭɪɟɬɚɧ ɤɚɭɱɭɤɥɚɪ ɭɱɭɧ N,N/

-ɞɢɧɢɬɪɨɡɨ- N,N
/
- ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚɦɢɞ ԕўɥɥɚɧɢɥɚɞɢ. 
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Ԑɨɜɚɤɥɢ  ɪɟɡɢɧɚɥɚɪ ɜɭɥɤɚɧɢɡɚɰɢɹɫɢ.Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɩɪɟɫɫɥɚɪɞɚ, 
ɜɭɥɤɚɧɥɨɜɱɢ ԕɨɡɨɧɥɚɪɞɚ, ɚɜɬɨɤɥɚɜ-ɥɚɪɞɚ ɜɭɥɤɚɧɥɚɧɚɞɢ. Ёɩɢԕ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚ 
ɛɭɸɦɥɚɪ ɨɥɢɲ ɭɱɭɧ ɚɜɜɚɥ ɚɪɚɥɚɲɦɚ ɸԕɨɪɢ ɛɨɫɢɦɞɚ ԕɢɫɦɚɧ ɜɭɥɤɚɧɥɚɧɚɞɢ. 
Ȼɭɧɞɚ ԑɨɜɚɤԟɨɫɢɥԕɢɥɭɜɱɢ ɩɚɪɱɚɥɚɧɢɲɢ ԟɢɫɨɛɢɝɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɝɚɡɥɚɪ 
ɤɚɭɱɭɤɞɚ ɷɪɢɣɞɢ. Ȼɨɫɢɦɧɢ ɬɭɲɢɪɝɚɧɞɚ ɪɟɡɢɧɚɞɚ ɤўɩɢɪɢɲ ɤɭɡɚɬɢɥɚɞɢ ɜɚ 
ɜɭɥɤɚɧɢɡɚɰɢɹ ɩɚɫɬ ɛɨɫɢɦɞɚ ёɤɢ ўɥɱɚɦɢ ɞɚɫɬɥɚɛɤɢ ɜɭɥɤɚɧɥɚɲɞɚɝɢɞɚɧ ɤɚɬɬɚ 
ɮɨɪɦɚɞɚ ɞɚɜɨɦ ɷɬɬɢɪɢɥɚɞɢ.  

Ԕɨɥɢɩɥɢ ɛɭɸɦɥɚɪ ɨɥɢɲɞɚ «ўɫɢɲ» ɭɫɭɥɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ȼɭɧɞɚ 
ɩɪɟɫɫ ɮɨɪɦɚɝɚ ɨɡ ɦɢԕɞɨɪɞɚ ɚɪɚɥɚɲɦɚ ԕўɣɢɥɚɞɢ ɜɚ ɡɚɝɨɬɨɜɤɚ ɤўɩɢɪɢɛ 
ɮɨɪɦɚɧɢ ɷɝɚɥɥɚɣɞɢ. 

Ƚɭɛɤɚɥɚɪ ɨɥɢɲɞɚ ɩɥɚɫɬɢɧɤɚ ɤўɪɢɧɢɲɢɞɚɝɢ ɡɚɝɨɬɨɜɤɚɥɚɪ ɜɭɥɤɚɧɥɨɜɱɢ 
ԕɨɡɨɧɞɚ ɸԕɨɪɢ (0.4-0.5 Ɇɩɚ) ɛɨɫɢɦɞɚ ɜɭɥɤɚɧɥɚɧɢɛ ɫўɧɝɪɚ ɛɨɫɢɦ 0.2 Ɇɩɚ ɝɚ 
ɬɭɲɢɪɢɥɚɞɢ ɜɚ ɷɫɚ ɬɭɬɚɲ ԑɨɜɚɤɥɚɪ ԟɨɫɢɥ ɛўɥɢɲɢɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. Ԟɨɫɢɥ 
ɛўɥɝɚɧ ɬɚɣёɪ ɩɥɚɫɬɢɧɤɚɥɚɪ ɤɟɪɚɤ ўɥɱɚɦɞɚ ԕɢɪԕɢɥɚɞɢ. 

ɉɨɥɢɫɢɥɨɤɫɚɧ ɤɚɭɱɭɝɢ ɚɫɨɫɢɞɚɝɢ ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɬɟɪɦɢɤ 
ɤўɩɢɪɬɢɪɢɥɝɚɧ ɡɚɝɨɬɨɜɤɚɥɚɪɧɢ  ɫɨɜɭԕ  ɪɚɞɢɚɰɢɹɥɢ ɜɭɥɤɚɧɥɚɲ ɭɫɭɥɢɞɚ 
ɨɥɢɧɚɞɢ ɜɚ ɛɭ ɤɚɛɢ ɪɟɡɢɧɚɥɚɪɞɚɧ ɢɫɫɢԕɛɚɪɞɨɲ ɛɭɸɦɥɚɪ ɨɥɢɧɚɞɢ. Ɇɨɣɝɚ, -

ɛɟɧɡɢɧɝɚ, -ɚɬɦɨɫɮɟɪɚɝɚ, -ɨɥɨɜɛɚɪɞɨɲ ɪɟɡɢɧɚɥɚɪ ɨɥɢɲ ɭɱɭɧ ɩɨɥɢɯɥɨɪɨɩɪɟɧ 
ɤɚɭɱɭɝɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. ɗɬɢɥɟɧ-ɩɪɨɩɢɥɟɧ ɤɚɭɱɭɝɢ ɚɫɨɫɢɞɚ ɨɡɨɧɛɚɪɞɨɲ 
ɪɟɡɢɧɚɥɚɪ ɨɥɢɧɚɞɢ. Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɝɚ ɸԕɨɪɢ ԟɚɪɨɪɚɬ ɜɚ 
ɛɨɫɢɦɞɚ ɚɡɨɬ ɝɚɡɢɧɢ ɬўɣɢɧɬɢɪɢɲ ɜɚ ɚɜɬɨɤɥɚɜ ёɤɢ ԕɨɡɨɧɞɚ 110-140 

0ɋ ɞɚ 
ɜɭɥɤɚɧɥɚɲ ɦɭɦɤɢɧ.  

 Ʌɚɬɟɤɫɥɚɪɞɚɧ ɛɭɸɦɥɚɪ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ.Ɍɚɛɢɢɣ ɤɚɭɱɭɤ ɨɥɢɲ 
ɦɚɧɛɚɢ ɬɪɨɩɢɤ ɤɚɭɱɭɤ ɞɚɪɚɯɬɢ ɫɨɤɢ ԟɢɫɨɛɥɚɧɚɞɢ. Ȼɭ ɬɭɪɞɚɝɢ ɞɚɪɚɯɬɥɚɪ 
ɛɢɪɢɧɱɢ ɦɚɪɬɚ 1827 ɣɢɥɞɚ ȿɜɪɨɩɚɝɚ ɨɥɢɛ ɤɟɥɢɲɝɚɧ. Ȼɪɚɡɢɥɢɹ ɝɜɟɹɫɢ 
ɛɚɥɚɧɞɥɢɝɢ 30 ɦ ɤɟɧɝɥɢɝɢ 2-2.5 ɦ. 

Ʌɚɬɟɤɫ - ɤɚɭɱɭɤɫɢɦɨɧ ɞɚɪɚɯɬ ɫɨɤɢ ɛўɥɢɛ, 40% ɫɭɜɥɢ ɞɢɫɩɟɪɫ ɷɪɢɬɦɚɫɢ.  

Kaɭɱɭɤɧɢɧɝ ɸԕɨɪɢ ɷɥaɫɬɢɤɥɢɝɢ ɭɧɢɧɝ ɦaɤɪɨɦɨɥɟɤɭɥaɥaɪɢɧɢɧɝ ɭɡɢɝa 
ɯɨɫ ɬɭɡɢɥɢɲɢɞaɧ ɤɟɥɢɛ ɱɢԕaɞɢ. Ɉɞɞɢɣ ɭɝɥɟɪɨɞ-ɭɝɥɟɪɨɞ ɛɨԑɥaɪɢ aɬɪɨɮɢɞa 
ɬўɣɢɧɝaɧ ɭɝɥɟɪɨɞ aɬɨɦɥaɪɢɧɢɧɝ ɷɪɤɢɧ aɢɥaɧɢɲɢ ɧaɬɢɠaɫɢɞa ɡaɧɠɢɪ 
ɬɭɪɥɢɱa ɮɨɪɦaɥaɪɧɢ (ɤɨɧɮɨɪɦaɰɢɹɥaɪɧɢ) ɷɝaɥɥaɲɣ ɦɭɦɤɢɧ. Ʉaɭɱɭɤ 
ɦɨɥɟɤɭɥaɫɢɞaɝɢ 1,5 ԟɨɥaɬɞa ɠɨɣɥaɲɝaɧ ԕўɲɛɨԑɥaɪ ɛɭɧɝa ɫɟɡɢɥaɪɥɢ ɬaɴɫɢɪ 
ԕɢɥɦaɣɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ԟaɦ ɤaɭɱɭɤɧɢɧɝ ɭɡɭɧ ɢɩɫɢɦɨɧ ɦaɤɪɨɦɨɥɟɤɭɥaɥaɪɢ 
ɬɭɪɥɢ ɯɢɥ ɮɨɪɦaɥaɪɞa, aɣɩɢԕɫa, ɤўɩɪɨԕ ɬaɪɬɢɛɫɢɡ Ɉɭɤɢɥɝaɧ, ԟaɬɬɨ ɸɦaɥɫɰ 
ɛўɥɢɛ ɨɥɢɛ, ўɡɥaɪɢɧɢɧɝ ɭɱɥaɪɢ ɛɢɥaɧ ɛɢɪɥaɝɞɢɲɢ ɦɭɦɤɢɧ ɛўɥɝaɧ ɮɨɪɦaɞa 
ɛўɥaɞɢ. Ʉaɭɱɭɤɧɢ ɬɨɪɬɝaɧɞa ɛɭɧɞaɣ ɦaɤɪɨɦɨɥɟɤɭɥaɥaɪ ԕɢɫɦaɧ ɬўԑɪɢɥaɧaɞɢ 
ɜa ɱўɡɢɥaɞɢ. Ɍaɲԕɢ ɤɭɱ ɬaɴɫɢɪɢ ɣўԕɨɬɢɥɝaɧɞaɧ ɫўɧɝ ɹɧa ўɡɢɧɢɧɝ ɞaɫɬɥaɛɤɢ 
ɷɧɟɪɝɟɬɢɤ  ɠɢԟaɬɞaɧ ԕɭɥaɣ ԟɨɥaɬɢɝa  ԕaɣɬaɞɢ. 

ɋɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪ ўɡɢ ɦɨɫ ɤɟɥɭɜɱɢ ɫɢɧɬɟɬɢɤ ɤɚɭɱɭɤɥɚɪɧɢɧɝ ɫɭɜɥɢ 
ɞɢɫɩɟɪɫɢɹɫɢɧɢ ɧɚɦɨёɧ ԕɢɥɭɜɱɢ ɜɚ ɚɫɨɫɢɣ ɤɨɥɥɨɢɞ-ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢ 
ɛўɣɢɱɚ ɬɚɛɢɢɣ ɥɚɬɟɤɫɝɚ ɚɧɚɥɨɝɢɞɢɪ, ɋɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪɢɞɚ ɤɚɭɱɭɤ 
ɡɚɪɪɚɥɚɪɢ ɦɚɧɮɢɣ ɡɚɪɹɞɝɚ ɷɝɚ, ɷɥɟɤɬɪɨɥɢɬɥɚɪ ɬɚɴɫɢɪɢɞɚ ɷɫɚ ɤɨɨɝɭɥɹɰɢɹ 
ɤɭɡɚɬɢɥɚɞɢ.  

Ʌɚɬɟɤɫɥɚɪɧɢɧɝ ԕɨɜɭɲԕɨԕɥɢɝɢ ɭɥɚɪɧɢɧɝ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɜɚ ɡɚɪɪɚɥɚɪɢ 
ўɥɱɚɦɢɝɚ ɛɨԑɥɢԕ. Ўɥɱɚɦɢɝɚ ɤўɪɚ ɫɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪ ɡɚɪɪɚɥɚɪɢ ɬɚɛɢɢɣ 
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ɥɚɬɟɤɫɥɚɪ ɡɚɪɪɚɱɚɥɚɪɢ ўɥɱɚɦɢɞɚɧ ўɪɬɚɱɚ ɤɢɱɢɤ ɜɚ ɛɢɪ ɯɢɥɞɚ. ɒɭɧɢɧɝ ɭɱɭɧ 
ԟɚɦ ɫɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪ ɬɚɛɢɢɣ ɥɚɬɟɤɫɥɚɪɝɚ ɧɢɫɛɚɬɚɧ ɦɟɯɚɧɢɤ ɬɭɪԑɭɧɪɨԕ, ɜɚ 
ɤɚɦ ɱўɤɦɚɝɚ ɬɭɲɚɞɢ ɜɚ ɤɚɦ ԕɚɜɚɬɥɚɪɝɚ ɚɠɪɚɥɚɞɢ. ɋɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪɞɚɝɢ 
ɦɚɣɞɚ ўɥɱɚɦɥɢ ɤɚɭɱɭɤ ɡɚɪɪɚɥɚɪɢ ɩɪɨɩɢɬɤɚ ɹɴɧɢ ɦɚɬɨɥɚɪɝɚ ɲɢɦɞɢɪɢɥɢɲɢɧɢ 
ɨɫɨɧɥɚɲɬɢɪɚɞɢ. 

ɋɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪ ԟɨɫɢɥ ԕɢɥɝɚɧ ɩɥёɧɤɚɥɚɪ ɹɴɧɢ ԕɨɩɥɚɦɚɥɚɪ ɚɫɨɫɚɧ 
ɩɨɥɢɦɟɪɥɚɪ ԟɭɫɭɫɢɹɬɢɝɚ ɦɨɫ ɤɟɥɚɞɢ. ɏɥɨɪɨɩɪɟɧ ɥɚɬɟɤɫɢ ԟɨɫɢɥ ԕɢɥɝɚɧ 
ɩɥёɧɤɚɥɚɪ ёɧԑɢɧ ɛɚɪɞɨɲ, ɛɟɧɡɢɧ, ɦɨɣɝɚ ɛɚɪɞɨɲ ɜɚ ɤɢɦёɜɢɣ ɚɝɪɟɫɫɢɹɝɚ 
ɛɚɪɞɨɲ ԟɭɫɭɫɢɹɬɢɝɚ ɷɝɚ.  

ɉɨɥɢɫɭɥɮɢɞɥɢ ɥɚɬɟɤɫɥɚɪ ԟɨɫɢɥ ԕɢɥɝɚɧ ɩɥёɧɤɚɥɚɪ ɬɭɪɥɢ ɷɪɢɬɭɜɱɢɥɚɪɝɚ 
ɬɭɪԑɭɧɥɢɝɢ ɛɢɥɚɧ ɚɠɪɚɥɢɛ ɬɭɪɚɞɢ. 

ɋɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪ ɬɚɪɤɢɛɢɝɚ ɤɚɭɱɭɤ ɜɚ ɫɭɜɞɚɧ ɛɨɲԕɚ ɷɦɭɥɝɚɬɨɪɥɚɪ, 
ɷɫɤɢɪɢɲɝɚ ԕɚɪɲɢ ɩɪɨɬɢɜɨɫɬɚɪɢɬɟɥɥɚɪ, ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɪɟɝɭɥɹɬɨɪɥɚɪɢ ɜɚ 
ɛɨɲԕɚ ɤɨɦɩɨɧɟɧɬɥɚɪ ɤɢɪɚɞɢ. 

ɗɦɭɥɝɚɬɨɪɥɚɪɧɢɧɝ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɜɚ ɬɚɛɢɚɬɢ ɩɨɥɢɦɟɪɥɚɧɢɲɞɚ 
ɪɟɚɤɰɢɨɧ ɚɪɚɥɚɲɦɚɝɚ ԕўɲɢɲ ɭɫɭɥɢ ԟɚɦɞɚ ɧɟɨɪɝɚɧɢɤ ɷɥɟɤɬɪɨɥɢɬɥɚɪ 
ԕўɲɢɦɱɚɥɚɪɢ ɤɚɛɢ ɨɦɢɥɥɚɪ ɥɚɬɟɤɫɞɚɝɢ ɤɚɭɱɭɤ ɡɚɪɪɚɱɚɥɚɪɢ ўɥɱɚɦɢ ɜɚ ўɡ 
ɧɚɜɛɚɬɢɞɚ ɥɚɬɟɤɫɧɢɧɝ ɬɭɪɥɢ ɦɟɯɚɧɢɤ ɢɫɫɢԕɥɢɤ ɬɚɴɫɢɪɥɚɪɝɚ ɜɚ ɛɨɲԕɚ 
ɬɚɴɫɢɪɥɚɪɝɚ ɬɭɪԑɭɧɥɢɝɢɧɢ ɛɟɥɝɢɥɚɣɞɢ. Ʌɚɬɟɤɫɞɚ ɷɦɭɥɝɚɬɨɪ ԕɚɧɱɚ ɤɚɦ ɛўɥɫɚ, 
ɲɭɧɱɚ ɬɭɪԑɭɧɥɢɝɢ ɤɚɦ. ɒɭ ɛɢɥɚɧ ɛɢɪɝɚ ɩɨɥɢɦɟɪɢɡɚɰɢɨɧ ɫɢɫɬɟɦɚɞɚ 
ɷɦɭɥɝɚɬɨɪ ɦɢԕɞɨɪɢɧɢɧɝ ɤɚɦɚɣɢɲɢ ɤɚɭɱɭɤ ɡɚɪɪɚɱɚɥɚɪɢ ўɥɱɚɦɢɧɢ ɨɪɬɢɲɢɝɚ, 
ɩɥёɧɤɚ ɦɭɫɬɚԟɤɚɦɥɢɝɢ ɨɪɬɢɲɢɝɚ ɜɚ ɩɥёɧɤɚɧɢɧɝ ԕɭɪɢɲ ɬɟɡɥɢɝɢ ɨɪɬɢɲɢɝɚ 
ɨɥɢɛ ɤɟɥɚɞɢ. 

Ʌɚɬɟɤɫ ɩɥёɧɤɚɥɚɪɢɧɢɧɝ ɫɢɮɚɬɢ ɜɚ ɦɭɫɬɚԟɤɚɦɥɢɝɢɧɢ ɥɚɬɟɤɫɝɚ ɬɭɪɥɢ 
ɬўɥɞɢɪɭɜɱɢɥɚɪ, ɸɦɲɚɬɝɢɱ, ɫɦɨɥɚ, ɩɥɚɫɬɢɮɢɤɚɬɨɪɥɚɪ ԕўɲɢɲ ɛɢɥɚɧ ɹɯɲɢɥɚɲ 
ɦɭɦɤɢɧ. 
 Ⱥɣɪɢɦ ɫɢɧɬɟɬɢɤ ɥɚɬɟɤɫɥɚɪ ɜɚ ɭɥɚɪɧɢ ɪɟɡɢɧ-ɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɨɥɢɲ 
ɬɚɜɫɢɮɢ. Ⱦɢɜɢɧɢɥ - ɫɬɢɪɨɥ, ɞɢɜɢɧɢɥ - ɧɢɬɪɢɥ, ɞɢɜɢɧɢɥ ɯɥɨɪɨɩɪɟɧɥɢ, 
ɤɚɪɛɨɤɫɢɥɚɬ ɥɚɬɟɤɫɢ. 

Ⱦɢɜɢɧɢɥ-ɫɬɢɪɨɥɧɢɣ ɥɚɬɟɤɫ - 24-55% ɥɢ ɤўɪɢɧɢɲɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɞɢ.  
Ɇɚɡɤɭɪ ɥɚɬɟɤɫ ɦɚɬɨɥɚɪɝɚ ɫɭɪɤɚɲɞɚ, ɠɟɥɚɬɢɧɚɥɚɲɞɚ, ɤўɩɢɤ ԟɨɫɢɥ 

ԕɢɥɢɲɞɚ, ɤɥɟɣɥɚɲɞɚ ɢɲɥɚɬɢɥɚɞɢ.  
Ʌɚɬɟɤɫ CɄC-30 ɒɏɉ.  ɒ - ɲɢɧɚ ɤɨɪɞɥɚɪɢɝɚ ɲɢɦɞɢɪɢɥɢɲ ɭɱɭɧ, ɏ- 

ɏɨɥɨɞɧɵɣ,  ɉ - ɩɚɪɚɮɢɧɥɢ. 
Ʌɚɬɟɤɫ CɄC - 30 ɉ. ɉ - ɡɢɱɥɨɜɱɢ ɩɪɨɤɥɚɞɤɚɥɚɪ. ɹɴɧɢ ɦɚɡɤɭɪ ɥɚɬɟɤɫ 

ɤɨɧɫɟɪɜɚ ɩɪɨɤɥɚɞɤɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ԕўɥɥɚɧɢɥɚɞɢ. 
Ʌɚɬɟɤɫ CɄC-50 ɉȽ. ɉ – ɩɟɧɢɫɬɢɣ (ɤўɩɢɤɥɢ). Ƚ – ɝɨɪɹɱɢɣ. Ɇɚɡɤɭɪ ɥɚɬɟɤɫ 

ԑɨɜɚɤɥɢ ɦɚɬɟɪɢɚɥɥɚɪ, ɚɜɬɨɦɨɛɢɥ ўɪɢɧɞɢԕɥɚɪɢɧɢ ɨɥɢɲ ɭɱɭɧ.  
Ʌɚɬɟɤɫ CɄC - 50 ɂ. ɂ - ɢɡɨɥɹɰɢɹɥɨɜɱɢ. Ɇɚɡɤɭɪ ɥɚɬɟɤɫ ɤɚɛɟɥ ɢɲɥɚɛ 

ɱɢԕɚɪɢɲɞɚ ɢɡɨɥɹɰɢɹɥɨɜɱɢ ɦɚɬɟɪɢɚɥɥɚɪ ɨɥɢɲ ɭɱɭɧ. 
Ⱦɢɜɢɧɢɥ-ɧɢɬɪɢɥ ɥɚɬɟɤɫɢ - CɄɇ-40  25-50% ɥɢ ɦɢԕɞɨɪɞɚ ɢɲɥɚɛ 

ɱɢԕɚɪɢɥɚɞɢ. Ȼɟɧɡɢɧ, ɦɨɣɝɚ ɛɚɪɞɨɲ ԑɨɜɚɤɥɢ, ԕɨɥɢɩɥɢ ɛɭɸɦɥɚɪ ɨɥɢɲ ɭɱɭɧ. 
       ɏɥɨɪɨɩɪɟɧ ɥɚɬɟɤɫɢ (ɇɚɢɪɢɬ) – Ʌ-2,Ʌ-3,Ʌ-4,Ʌ-57, ɅȾ ɦɚɪɤɚɥɚɪɢ ɛɨɪ. 
Ɇɚɡɤɭɪ ɥɚɬɟɤɫɧɢ ɤɥɟɣɥɚɧɢɲ ɯɭɫɭɫɢɹɬɢ ɸԕɨɪɢ.   
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       Ⱦɢɜɢɧɢɥ ɥɚɬɟɤɫɢ - ɪɟɡɢɧɚ – ɚɫɛɟɫɬ ɛɭɸɦɥɚɪ ɨɥɢɲɞɚ ԕўɥɥɚɲɞɚ 
ԕўɥɥɚɧɢɥɚɞɢ. 
 Ʉɨɪɛɨɤɫɢɥɚɬ ɥɚɬɟɤɫɢ – ɲɢɧɚ ɤɨɪɞɥɚɪɢɧɢ ɲɢɦɞɢɪɢɲɞɚ ԕўɥɥɚɧɢɥɚɞɢ 

 Ȼɨɫɢɦ ɨɫɬɢɞɚ ԕɭɣɢɲ ɭɫɭɥɢɞɚ ɊɌȻ ɨɥɢɲ. Ɋɟɡɢɧɚɧɢ ɛɨɫɢɦ ɨɫɬɢɞɚ 
Ιɭɣɢɲ - ɞɟɛ ԕɢɡɞɢɪɢɥɝɚɧ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɧɢ  ɦɚɯɫɭɫ ԕɭɣɢɲ ёɪɢԕɥɚɪɢ ɨɪԕɚɥɢ 
ёɣɢɥɭɜɱɚɧ ɮɨɪɦɚɥɚɪɝɚ ɩɭɪɤɚɲ ɜɚ ɤɟɣɢɧɱɚɥɢɤ ɜɭɥɤɚɧɥɚɲɝɚ ɚɣɬɢɥɚɞɢ. Ԕɭɣɢɲ 
ɬɟɯɧɨɥɨɝɢɹɫɢ ɪɢɜɨɠɢɞɚɝɢ ɛɢɪɢɧɱɢ ԕɚɞɚɦ ɬɪɚɧɫɮɟɪɦɟɪɥɢ ɲɚɤɥ ɛɟɪɢɲ ёɤɢ 
ԕɭɣɢɲ ɛɢɥɚɧ ɲɚɤɥ ɛɟɪɢɲ ɭɫɭɥɥɚɪɢ ɛўɥɞɢ.  

 

 
                       Ɋɚɫɦ - 8                                         Ɋɚɫɦ-9 

Ɋɚɫɦ - 7. Ɍɪɚɧɫɮɟɪ ɲɚɤɥɥɚɲ (ɩɥɭɧɠɟɪɥɢ ԕɭɣɢɲ) ɠɚɪɚёɧɢ ɫɯɟɦɚɫɢ 

1-ɩɥɭɧɠɟɪ, 2-ɡɚɝɨɬɨɜɤɚ, 3-ɮɨɪɦɚɧɢɧɝ ɢɱɤɢ ԕɢɫɦɢ, 4-ɮɨɪɦɚɧɢɧɝ ɩɚɫɬɤɢ 
ԕɢɫɦɢ, 5- ɩɥɭɧɠɟɪ ɮɨɪɦɚɫɢɧɢɧɝ ɩɚɫɬɤɢ ԟɚɥԕɚɫɢ. 

 

Ȼɭ ɭɫɭɥɞɚ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɩɪɟɫɫ ɮɨɪɦɚɧɢɧɝ ɦɚɯɫɭɫ ɛўɲɥɢԑɢɝɚ ɩɨɪɲɢɧ 
ɛɢɥɚɧ ɫɢԕɢɥɢɲ ɧɚɬɢɠɚɫɢɞɚ ԕўɣɢɲ ёɪɢԕɥɚɪɢɞɚɧ ўɬɢɛ ɬўɥɞɢɪɢɥɚɞɢ ɜɚ ɩɪɟɫɫ 
ɮɨɪɦɚ ɲɚɤɥɢɝɚ ɤɢɪɚɞɢ. Ɇɚɡɤɭɪ ɭɫɭɥ ɨɪԕɚɥɢ ɦɭɪɚɤɤɚɛ ɬɭɡɢɥɢɲɞɚɝɢ 
(ɤɨɧɮɭɝɪɚɰɢɹɥɢ) ɛɢɪ ɠɢɧɫɥɢ ɛɭɸɦɥɚɪɧɢ ɨɦɦɚɜɢɣ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɦɚԕɫɚɞɝɚ 
ɦɭɜɨɮɢԕɞɢɪ.     

ɒɚɤɥɥɚɧɝɚɧ ɹɪɢɦ ɦɚԟɫɭɥɨɬɧɢ (ɡɚɝɨɬɨɜɤɚ) ɛɟɜɨɫɢɬɚ ɩɪɟɫɫ ɮɨɪɦɚɥɚɪɞɚ 
ёɤɢ ɩɪɟɫɫ ɮɨɪɦɚɫɢɡ ɜɭɥɤɚɧɥɚɲ ɦɭɦɤɢɧ. 

 

 
 

Ɏɨɪɦɚɞɚɧ ɩɪɟɫɫɥɚɲ ɤɭɱɢ ɨɥɢɧɝɚɧɞɚɧ ɤɟɣɢɧ ɮɨɪɦɚ ɢɱɤɚɪɢɫɢɞɚɝɢ ɛɨɫɢɦ 
ԕɭɣɢɲ ёɪɢԕɱɚɥɚɪɢ ɚɪɚɥɚɲɦɚ ɛɢɥɚɧ ɬўɥɢɲɢ ɜɚ ɬɚɲԕɚɪɢɝɚ ɨԕɢɛ ɱɢԕɢɲ 
ԕɚɪɲɢɥɢɝɢ ɤɚɬɬɚ ɛўɥɝɚɧɥɢɝɢ ɭɱɭɧ, ɚɪɚɥɚɲɦɚɧɢɧɝ ўɡ–ўɡɢɞɚɧ ɬўԟɬɚɲɢ 
ԟɢɫɨɛɢɝɚ ɞɟɹɪɥɢ ɤɚɦɚɣɦɚɣɞɢ.  

Ȼɨɫɢɦ ɨɫɬɢɞɚ ԕɭɣɢɲɞɚ ɛɨɲԕɚ ɭɫɭɥɥɚɪɝɚ ԕɚɪɚɝɚɧɞɚ ɛɭɸɦɥɚɪ ɫɢɮɚɬɥɢ ɜɚ 
ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɧɢɧɝ ɫɚɪɮɢ ɤɚɦ ɛўɥɚɞɢ. 
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Ʉɟɣɢɧɱɚɥɢɤ ɛɨɫɢɦ ɨɫɬɢɞɚ ԕɭɣɢɲ ɦɚɲɢɧɚɥɚɪɢ ёɪɞɚɦɢɞɚ ɪɟɡɢɧɚ ɬɟɯɧɢɤ 

ɛɭɸɦɥɚɪ ɨɥɢɲ ɣўɥɝɚ ԕўɣɢɥɞɢ. 
Ȼɭ ɞɚɜɪɢɣ (ɰɢɤɥɢɤ) ɠɚɪɚёɧ ɛўɥɢɛ, ɢɧɠɟɤɬɨɪɥɢ ɰɢɥɢɧɞɪɞɚ ԕɢɡɞɢɪɢɥɝɚɧ 

ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɲɧɟɤ ёɤɢ ɩɥɭɧɠɟɪ ёɪɞɚɦɢɞɚ ɤɚɬɬɚ ɛɨɫɢɦ ɛɢɥɚɧ ԕɭɣɢɲ 
ёɪɢԕɥɚɪɢ ɨɪԕɚɥɢ ԕɢɡɞɢɪɢɥɝɚɧ ёɩɢԕ ɚɦɦɨ ɤɟɣɢɧ ɨɱɢɥɚɞɢɝɚɧ ɮɨɪɦɚɥɚɪɝɚ 
ԕɭɣɢɥɚɞɢ. ɇɚɬɢɠɚ ɛɭɸɦ ɲɚɤɥɥɚɧɚɞɢ ɜɚ ɜɭɥɤɚɧɥɚɧɚɞɢ. ɋўɧɝɪɚ ɮɨɪɦɚ ɨɱɢɥɢɛ, 
ɬɚɣёɪ ɛɭɸɦ ɱɢԕɚɪɢɛ ɨɥɢɧɚɞɢ.   

 
Ɋɚɫɦ -8. Ȼɨɫɢɦ ɨɫɬɢɞɚ ԕɭɣɢɲ ɠɚɪɚёɧɢ ɫɯɟɦɚɫɢ 

        1 – Ɏɨɪɦɚ (ɲɚɤɥ), 2- ԕɭɸɜɱɢ ɬɚɴɦɢɧɥɚɝɢɱ. 
 

Ɏɨɪɦɚɧɢ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɛɢɥɚɧ ɬўɥɞɢɪɢɲ ɬɟɡɥɢɝɢ ɚɝɪɟɝɚɬ ёɪɞɚɦɢɞɚ 
ɹɪɚɬɢɥɚɞɢɝɚɧ ԕɭɣɢɲ ɛɨɫɢɦɢɝɚ, ɛɭɸɦɧɢɧɝ ɝɟɨɦɟɬɪɢɤ ўɥɱɚɦɢ ɜɚ ɤɨɧɮɢɝɭ-

ɪɚɰɢɹɫɢɝɚ, ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɧɢ ԟɚɪɨɪɚɬ ɨɲɢɲɢ ɛɢɥɚɧ ԕɨɜɭɲԕɨԕɥɢɝɢɧɢ ɨɲɢ-

ɲɢɝɚ ɛɨԑɥɢԕɞɢɪ. 

 



119 

 

Ɏɨɪɦɚɧɢ ɪɟɡɢɧɚ ɚɪɚɥɚɲ ɛɢɥɚɧ ɬўɥɞɢɪɢɲɞɚ ɚɜɜɚɥɞɚɧ ɜɭɥɤɚɧɥɚɧɢɲ 
ɤɭɡɚɬɢɥɦɚɫɥɢɝɢ ɤɟɪɚɤ. Ȼɭ ɚɪɚɥɚɲɦɚɧɢɧɝ ɨԕɢɲɢɝɚ ɬўɫԕɢɧɥɢɤ ԕɢɥɚɞɢ. 

ɒɧɟɤ ɩɥɭɧɠɟɪɥɢ ɛɨɫɢɲ ɭɫɭɥɥɚɪɢɞɚ ɛɨɫɢɦ 250 Ɇɉɚ ɱɢԕɢɲɢ ɦɭɦɤɢɧ. 

Ȼɨɫɢɦ ɨɫɬɢɞɚ ԕɭɣɢɲɧɢɧɝ ɫɚɦɚɪɚɞɨɪɥɢɝɢɧɢ ɨɲɢɪɢɲɧɢɧɝ ɛɢɪ ɧɟɱɚ 
ɭɫɭɥɥɚɪɢ ɛɨɪ. 

 
Ɋɚɫɦ-9. Ʉўɩ ɤɨɦɩɨɡɢɰɢɹɥɢ ԕɭɣɢɲ ɦɚɲɢɧɚɥɚɪɢɞɚ ɫɢԕɭɜɱɢ 

ԕɭɪɢɥɦɚɧɢɧɝ ɠɨɣɥɚɲɭɜ ɫɯɟɦɚɫɢ: ɚɣɥɚɧɭɜɱɢ ɫɬɨɥɞɚɝɢ (ɚ), ɦɚɴɥɭɦ 
ɪɚɞɢɭɫ ɛўɣɢɱɚ (ɛ),  ɜɚ ɬўԑɪɢ ɱɢɡɢԕ ɛўɣɥɚɛ 

1-ԕɚɛɭɥ ԕɢɥɭɜɱɢ ԕɭɪɢɥɦɚ; 2 -ԕɭɸɜɱɢ  ɬɚɴɦɢɧɥɨɜɱɢ; 3- ɚɣɥɚɧɭɜɱɢ ɫɬɨɥ;              
4- ԕɭɸɜɱɢ ɬɚɴɦɢɧɥɨɜɱɢɧɢɧɝ ɣўɧɚɥɢɲɢ. 

 

ɒɢɧɚɥɚɪɧɢɧɝ ɬɭɪɥɚɪɢ ɜɚ ɫɢɧɮɥɚɧɢɲɢ.ɒɢɧɚɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ 
ɬɭɪɥɚɪɢ. ɒɢɧɚɥɚɪ ɚɜɬɨɦɨɛɢɥ ɜɚ ɟɪ ɬɪɚɧɫɩɨɪɬɥɚɪɢ ɯɚɪɚɤɚɬɥɚɧɢɲɢɞɚ ɯɨɫɢɥ 
ɛўɥɚɞɢɝɚɧ ɬɭɪɥɢ ɯɢɥ ɡɚɪɛ, ɫɢɥɠɢɲɥɚɪ ɜɚ ɞɢɧɚɦɢɤ ԕɚɪɲɢɥɢɤɥɚɪɧɢ ɸɦɲɚɬɢɲ 
ɜɚ ɤɚɦɚɣɬɢɪɢɲ ɜɚɡɢɮɚɫɢɧɢ ɛɚɠɚɪɚɞɢ.  

Ⱥɜɬɨɦɨɛɢɥɥɚɪɧɢ ɬɟɤɢɫ ɣўɥɥɚɪɞɚ ɯɚɪɚɤɚɬɥɚɧɢɲɢɞɚ ɡɚɪɛɥɚɪ ɛўɥɢɛ 
ўɬɚɞɢ, ɭɲɛɭ ɠɚɪɚёɧ ɸɪɢɲ ɬɟɡɥɢɝɢɧɢ ɤɚɦɚɣɬɢɪɢɛ, ɣўɥɨɜɱɢɥɚɪɝɚ ɧɨԕɭɥɚɣ-

ɥɢɤɥɚɪ, ɞɜɢɝɚɬɟɥɧɢ ɬɨɥɢԕɢɲɢɝɚ ɸɤɥɚɪɧɢ ɬɚɲɢɲɞɚ ԕɢɣɢɧɱɢɥɢɤɥɚɪ 
ɬɭԑɞɢɪɚɞɢ, ɚɜɬɨɦɨɛɢɥɥɚɪɧɢ ɬɟɡɞɚ ɢɡɞɚɧ ɱɢԕɢɲɢ ɜɚ ɣўɥɥɚɪɧɢ ɛɭɡɢɥɢɲɢɝɚ 
ɨɥɢɛ ɤɟɥɚɞɢ. ɒɢɧɚɥɚɪ ɷɫɚ  ɡɚɪɛ ɬɭɪɬɤɢɥɚɪɧɢ ɸɬɢɥɢɲɢɞɚ ɜɚ ɸɦɲɚɬɢɲɞɚ 
ɯɢɡɦɚɬ ԕɢɥɚɞɢ. Ɍɭɪɬɤɢ  ɜɚ ɡɚɪɛ ɚɦɨɪɬɢɡɚɰɢɹɫɢɞɚ ɢɲɥɚɲ ɩɪɢɧɰɢɩɢɝɚ ԕɚɪɚɛ 
ɲɢɧɚɥɚɪ ɢɤɤɢ ɚɫɨɫɢɣ ɬɭɪɝɚ ɛўɥɢɧɚɞɢ: ɦɚɫɫɢɜ ɜɚ ɩɧɟɜɦɚɬɢɤ. 

Ɇɚɫɫɢɜ ɲɢɧɚɥɚɪ: ɦɚɫɫɢɜ ɲɢɧɚɥɚɪ ɹɯɥɢɬ ɪɟɡɢɧɚ ɦɚɫɫɚɫɢɧɢ ɬɚɲɤɢɥ 
ԕɢɥɢɛ, ԑɢɥɞɢɪɚɤ ɨɛɨɞɢɝɚ ёɤɢ ɦɚɯɫɭɫ ɛɚɧɞɚɠɝɚ ԕɚɬɬɢԕ ўɪɧɚɬɢɥɝɚɧ ɛўɥɚɞɢ.  
Ʉɢɱɢɤ ɞɟɮɨɪɦɚɰɢɹ ɷɜɚɡɢɝɚ ɛɭɧɞɚɣ ɲɢɧɚɥɚɪ ɟɬɚɪɥɢ ɛўɥɦɚɝɚɧ ɚɦɨɪɬɢɡɚɰɢɹɝɚ 
ɷɝɚ, ɲɭɧɢɧɝ ɭɱɭɧ ɭɥɚɪ ɨɞɚɬɞɚ ԕўɥɥɚɧɢɥɚɞɢ. Ɇɚɫɫɢɜ ɲɢɧɚɥɚɪ ɨɞɚɬɞɚ 
ɡɚɜɨɞɧɢɧɝ ɢɱɤɢ ɬɪɚɧɫɩɨɪɬɢ, ɦɚɯɫɭɫ ɸɤ ɬɚɲɭɜɱɢ ɦɚɲɢɧɚɥɚɪ, ɩɚɫɬ ɬɟɡɥɢɤɞɚ 
ɢɲɥɨɜɱɢ ɦɚɲɢɧɚɥɚɪɞɚ ԕўɥɥɚɧɢɥɚɞɢ. 

ɉɧɟɜɦɚɬɢɤ ɲɢɧɚɥɚɪ ɞɟɛ, ɗɥɚɫɬɢɤ ɪɟɡɢɧɚ ɬɟɤɫɬɢɥ(ԕɚɣɢɲԕɨԕ) ԕɨɛɢԕԕɚ 
ɫɢԕɢɥɝɚɧ ɯɚɜɨ ɛɢɥɚɧ ɬўɥɞɢɪɢɥɝɚɧ ɜɚ ԑɢɥɞɢɪɚɤ ɨɛɨɞɝɚ ɦɚɯɤɚɦɥɚɧɝɚɧ 
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Ɋɚɫɦ-10. Ⱥɜɬɨɦɨɛɢɥ ɲɢɧɚɥɚɪɧɢ 
ɬɭɡɢɥɢɲɢ 

1-ɩɨɤɪɢɲɤɚ; 2-ɤɚɦɟɪɚ; 3-ɨɛɨɞ 
ɥɟɧɬɚɫɢ; 4-ԑɢɥɞɢɪɚɤ ɞɢɫɤɢ; 5-

ɟɱɢɥɭɜɱɢ ɱɟɤɤɚɫɢ; 6-ёɩɭɜɱɢ 
ɨɛɨɞ ԟɚɥԕɚɫɢ 

ɤɨɧɫɬɪɭɤɰɢɨɧ ɛɭɸɦɝɚ ɚɣɬɢɥɚɞɢ. ɋɢԕɢɲ ԕɨɛɢɥɢɹɬɢɝɚ ɷɝɚ ɛўɥɝɚɧ ɫɢԕɢɥɝɚɧ 
ԟɨɜɚ ɬɟɡɝɢɧɚ ўɡɢɧɢ ɯɚɠɦɢɧɢ ўɡɝɚɪɬɢɪɢɛ, ɲɢɧɚɧɢ ɚɦɨɪɬɢɡɚɰɢɨɧ ԕɨɛɢɥɢɹɬɢɧɢ 
ɹɯɲɢɥɚɣɞɢ. Ⱥɜɬɨɦɨɛɢɥ ɩɧɟɜɦɚɬɢɤ ɲɢɧɚɥɚɪɧɢ ԕўɥɥɚɧɢɥɝɚɧɞɚ, ɣўɥɥɚɪɞɚ 
ɚɜɬɨɦɨɛɢɥɧɢ ɯɚɪɚɤɚɬɥɚɧɢɲɢɞɚɝɢ  ɬɭɪɬɤɢ ɜɚ ɡɚɪɛɥɚɪɢɧɢ ɚɦɨɪɬɢɡɚɰɢɹɥɚɣɞɢ; 
ɸɪɢɲ ɣўɥɢɧɢ ɸɦɲɨԕ ԕɢɥɚɞɢ, ɨɞɚɦɥɚɪɧɢ ɬɚɲɢɲɞɚ ɟɧɝɢɥɥɢɤ ɬɭԑɞɢɪɚɞɢ ɜɚ 
ɬɚɲɢɥɚёɬɝɚɧ ɸɤɧɢɧɝ ɲɢɤɚɫɬ ɟɬɦɚɫɥɢɝɢɧɢ ɨɥɞɢɧɢ ɨɥɚɞɢ; ɚɦɨɪɬɢɡɚɰɢɹ ɷɜɚɡɢɝɚ 
ɤўɩɝɢɧɚ ɚɜɬɨɦɨɛɢɥ ɞɟɬɚɥɥɚɪɧɢ ɢɲɞɚɧ ɱɢԕɢɲɢɧɢ ɜɚ ɣўɥ ɸɡɚɫɢɞɚ ԑɢɥɞɢɪɚɤɧɢ 
ɛɭɡɢɥɢɲɢɧɢ ɨɥɞɢɧɢ ɨɥɚɞɢ. 

Ⱥɜɬɨɦɨɛɢɥ ɲɢɧɚɥɚɪɧɢ ɢɲɥɚɬɢɥɢɲɢɝɚ ԕɚɪɚɛ ɟɧɝɢɥ ɜɚ ɸɤ ɲɢɧɚɥɚɪɝɚ 
ɛўɥɢɧɚɞɢ. ȿɧɝɢɥ ɲɢɧɚɥɚɪɝɚ ɤўɩɪɨԕ  ɚɜɬɨɦɨɛɢɥ ɜɚ ɤɚɦ ɬɨɧɧɚɥɢ ɸɤ 
ɚɜɬɨɦɨɦɛɢɥ ɲɢɧɚɥɚɪ ɤɢɪɚɞɢ; ɸɤ ɲɢɧɚɥɚɪɝɚ ɤўɩɪɨԕ ɸɤ ɦɚɲɢɧɚɥɚɪɢ, ɚɜɬɨɛɭɫ, 
ɬɪɨɥɥɟɣɛɭɫ ɜɚ ɚɜɬɨɩɪɢɰɟɩɥɚɪ ɲɢɧɚɥɚɪ ɤɢɪɚɞɢ. ɉɧɟɜɦɚɲɢɧɚɥɚɪ ɬɭɡɢɥɢɲɢɝɚ 
ԕɚɪɚɛ ɤɚɦɟɪɚɥɢ ɜɚ ɤɚɦɟɪɚɫɢɡɝɚ ɛўɥɢɧɚɞɢ. 

ɒɢɧɚ ɞɟɬɚɥɥɚɪɢ ɭɱ ԕɢɫɦɞɚɧ ɢɛɨɪɚɬ: ɩɨɤɪɢɲɤɚ (1),ɤɚɦɟɪɚ (2) ɢ ɨɛɨɞ 
ɥɟɧɬɚ (3). 

Ʉɚɦɟɪɚɥɢ ɲɢɧɚ. Ɋɚɫɦ 1.1 ɞɚ ɚɜɬɨɦɨɛɢɥ ɲɢɧɚɥɚɪɢ, ɹɴɧɢ ɸɤ 
ɚɜɬɨɦɨɛɢɥɧɢɧɝ ɟɱɢɥɝɚɧ ԟɨɥɚɬɞɚ ԑɢɥɞɢɪɚɤ ɨɛɨɞɢɧɢɧɝ ɬɭɡɢɥɢɲɢ ɤўɪɫɚɬɢɥɝɚɧ.  
 

 

 

 

 

 

 

 

Ⱥɜɬɨɦɨɛɢɥ ɩɨɤɪɢɲɤɚɥɚɪ ɦɭɫɬɚɯɤɚɦ ɪɟɡɢɧɚ ɤɨɪɞ ɩɭɫɬɥɨԑɢɞɚɧ ɢɛɨɪɚɬ 
ɛўɥɢɛ, ɭɡɢɝɚ ɸɤɥɢ ɚɜɬɨɦɨɛɢɥ ɧɚɝɪɭɡɤɚɫɢɧɢ ԕɚɛɭɥ ԕɢɥɚɞɢ, ɸɤ ɬɨɪɬɭɜɱɢ ɜɚ 
ɬɨɪɦɨɡ ɤɭɱɥɚɧɢɲɢɞɚɝɢ ɧɚɝɪɭɡɤɚɧɢ ԕɚɛɭɥ ԕɢɥɚɞɢ, ɣўɥ ɛɢɥɚɧ ɲɢɧɚɧɢ 
ɫɰɟɩɥɟɧɢɹɫɢɧɢ ɬɚɴɦɢɧɥɚɣɞɢ (ɸɡɚɞɚɝɢ ɱɢԕԕɚɧ ɚɪɢԕɱɚɫɢ ёɪɞɚɦɢɞɚ). 
Ⱥɜɬɨɦɨɛɢɥɧɢ ɯɚɪɚɤɚɬɥɚɧɢɲ ɜɚԕɬɢɞɚ ɩɨɤɪɢɲɤɚɥɚɪ ɨɞɚɬɞɚ ɲɢɧɚɝɚ ɤɟɪɚɤɥɢ 
ɮɨɪɦɚɧɢ ɛɟɪɚɞɢ ɜɚ  ɤɚɦɟɪɚɧɢ ɲɢɤɚɫɬɥɚɧɢɲɢɧɢ ɨɥɞɢɧɢ ɨɥɚɞɢ. 

Ʉɚɦɟɪɚ – ɛɭ ɜɟɧɬɢɥ ɛɢɥɚɧ ɬɚɴɦɢɧɥɚɧɝɚɧ ԟɚɥԕɚɫɢɦɨɧ ɷɥɚɫɬɢɤ ɪɟɡɢɧɚ 
ɬɪɭɛɤɚ. ɍ ɩɨɤɪɢɲɤɚɧɢ ɢɱɤɢ ɸɡɚɫɢɞɚ ɫɢԕɢɥɝɚɧ ԟɨɜɨɧɢ ɭɲɥɚɛ ɬɭɪɚɞɢ. 
ɋɢԕɢɥɝɚɧ ɯɨɜɨ ɛɢɥɚɧ ɬўɥɞɢɪɢɥɝɚɧ ɤɚɦɟɪɚɥɚɪ ɲɢɧɚɝɚ ԕɚɣɢɲԕɨԕ-

ɷɝɢɥɭɜɱɚɧɥɢɤ ɯɨɫɫɚɫɢɧɢ ɛɟɪɚɞɢ, ɛɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ԑɢɥɞɢɪɚɤ ɞɢɫɤɢ ɨɛɨɞɢ 
ɩɨɤɪɢɲɤɚɧɢɧɝ ɦɭɫɬɚɯɤɚɦ ɫɢԕɢɥɢɛ ԕɨɬɢɲɢɧɢ ɜɚ ɨɛɨɞɞɚ ɚɣɥɚɧɢɛ ɤɟɬɢɲɢɧɢ 
ɨɥɞɢɧɢ ɨɥɚɞɢ.  

Ʌɟɧɬɚ ɨɛɨɞɢ (ɮɥɟɩ) – ɛɭ ɚɣɥɚɧɚɫɢɦɨɧ ɩɪɨɮɢɥ ɤɟɫɢɦɥɢ ɪɟɡɢɧɚ 
ɥɟɧɬɚɞɚɧ ɢɛɨɪɚɬ ɛўɥɢɛ, ɬɚɲԕɢ ԕɢɫɦɢɞɚ ɤɚɦɟɪɚɧɢ ɜɟɧɬɢɥɢ ɭɱɭɧ ɬɟɲɢɝɢ 
ɦɚɜɠɭɞ. Ɉɞɚɬɞɚ ɨɛɨɞ ɥɟɧɬɚɫɢ ɤɚɦɟɪɚɧɢ  ɩɨɤɪɢɲɤɚ ɛɨɪɬɢɧɢ ɚɜɬɨɦɨɛɢɥ 
ɯɚɪɚɤɚɬɥɚɧɢɲ ɜɚԕɬɢɞɚ  ɟɣɢɥɢɲɢɧɢɞɚɧ ɲɢɤɚɫɥɚɧɢɲɢɧɢ ɨɥɞɢɧɢ ɨɥɚɞɢ. 

Ɍɟɤɢɫ ɨɛɨɞ (ɪɚɫɦ 1.1) – ɞɢɫɤ (4), ɛўɪɬɢɥɝɚɧ ԕɢɫɦɢ (5) ɜɚ ɟɝɢɥɭɜɱɚɧ 

ɱɟɬɥɢɤ ɝɚɪɞɢɲɢɞɚɧ (6) ɢɛɨɪɚɬ. 
Ɋɚɫɦ 1.2 Ʉɨɧɭɫɫɢɦɨɧ ɩɨɥɤɚɥɢ ɤɟɧɝɚɣɬɢɪɢɥɝɚɧ ɨɛɨɞɝɚ ɠɨɣɥɚɲɝɚɧ 

ɩɧɟɜɦɨɲɢɧɚ ɤўɪɫɚɬɢɥɝɚɧ. 



121 

 

 

 

 

 

 

 

 

 

 

ɗɧɝ ɚɜɜɚɥɨ ɲɢɧɚ ɦɨɧɬɚɠ ԕɢɥɢɲɞɚ ɢɱɢɝɚ ɤɚɦɟɪɚ (2) ɠɨɣɥɚɲɝɚɧ 
ɩɨɤɪɢɲɤɚ (1)ɝɚ ɨɛɨɞ ɥɟɧɬɚɫɢ (3) ўɪɚɥɝɚɧ ɞɢɫɤ (5) ɭɫɬɢɝɚ ўɪɧɚɬɢɥɚɞɢ. Ȼɭɧɞɚ 
ɤɚɦɟɪɚ ɜɟɧɬɢɥɢ (4) ɧɢ ɨɛɨɞ ɥɟɧɬɚɫɢ ɬɟɲɢɝɢɞɚɧ ɞɢɫɤ ɬɟɲɢɝɢ ɬɚɲԕɚɪɢɫɢɝɚ 
ɱɢԕɚɪɢɥɚɞɢ. Ɉɛɨɞ ɥɟɧɬɚ ɱɟɤɤɚɥɚɪɢ ɩɨɤɪɢɲɤɚ ɢɱɤɢ ɞɟɜɨɪɥɚɪɢ ɯɚɦɞɚ ɤɚɦɟɪɚ 
ɨɪɚɫɢɝɚ ԕɢɫɬɢɪɢɥɚɞɢ. Ⱦɢɫɤ (5) ɧɢɧɝ ɰɢɥɢɧɞɪɢ ɢɥɝɚɤɥɢ ԕɢɫɦɢɝɚ ɟɱɢɥɚɞɢɝɚɧ 
ɱɟɬɤɢ ɯɚɥԕɚ (7) ɜɚ ɬɭɬɤɢɱ ɯɚɥԕɚ (6) ўɪɧɚɬɢɥɚɞɢ. ɒɢɧɚɥɚɪ ɤɨɧɫɬɪɭɰɢɹɫɢ ɜɚ 
ɢɲɥɚɬɢɲ ўɪɧɢɝɚ ԕɚɪɚɛ ɤɚɦɟɪɚɥɚɪ 0,10 – 0,50 Ɇɉɚ ɛɨɫɢɦɝɚɱɚ ԟɚɜɨ ɛɢɥɚɧ 
ɬўɥɞɢɪɢɥɚɞɢ. 

Ʉɚɦɟɪɚɫɢɡ ɲɢɧɚ. ȿɧɝɢɥ ɜɚ ɸɤ ɦɚɲɢɧɚɥɚɪɧɢɧɝ ɤɚɦɟɪɚɫɢɡ ɲɢɧɚɥɚɪɢ 
ɤɚɪɤɚɫɢɧɢɧɝ ɜɚ ёɧ ɞɟɜɨɪɢɧɢɧɝ ɢɱɤɢ ɸɡɚɫɢɞɚ ɝɟɪɦɟɬɢɤ ɪɟɡɢɧɚ ԕɚɬɥɚɦɢ ɛўɥɢɛ, 
ɲɢɧɚ ɢɱɢɞɚɝɢ ɫɢԕɢɥɝɚɧ ɯɨɜɨɧɢ ɭɲɥɚɣɞɢ. Ƚɟɪɦɟɬɢɤ ԕɚɬɥɚɦɧɢ ԕɚɥɢɧɥɢɝɢ, 
ɚɜɬɨɦɨɛɢɥ ɤɚɦɟɪɚɫɢ ɞɟɜɨɪɢ ԕɚɥɢɧɥɢɝɢ ɛɢɥɚɧ ɬɟɧɝ. Ʉɚɦɟɪɚɫɢɡ ɲɢɧɚɥɚɪɧɢ  
ɯɨɜɨ ɛɟɪɭɜɱɢ  ɜɢɧɬɟɥ ɨɛɨɞɢɝɚ ɦɚɯɤɚɦɥɚɧɚɞɢ.  

Ʉɚɦɟɪɚɫɢɡ ɲɢɧɚɥɚɪɧɢ ɤɚɦɟɪɚɥɢ ɲɢɧɚɥɚɪɝɚ ɧɢɫɛɚɬɚɧ ԕўɣɢɞɚɝɢ 
ɚɮɡɚɥɥɢɤɥɚɪɢɝɚ ɷɝɚ: 

- ɬɟɲɢɥɝɚɧɞɚ ԕɢɫɦɚɧ ɯɨɜɨɧɢ ɱɢԕɢɲɢ (ɚɝɚɪɞɚ ɬɟɲɝɚɧ ɧɚɪɫɚ ɲɢɧɚɧɢ ўɡɢɞɚ 
ԕɨɥɝɚɧ ɛўɥɫɚ);  

- ɣўɥɞɚ ɨɫɨɧ ɪɟɦɨɧɬ ԕɢɥɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɚɞɢ; 
- ɸԕɨɪɢ ɬɟɡɥɢɤɞɚ ɯɚɜɮɫɢɡ ɸɪɢɲɝɚ ɢɦɤɨɧɢɹɬ ɛɟɪɚɞɢ. 
- Ʉɚɦ ɢɫɫɢԕɥɢɤ ɯɨɫɢɥ ɛўɥɢɲɢ; 
- ɤɚɦ ɨԑɢɪɥɢɝɢ; 
- ɦɨɧɬɚɠ ԕɢɥɢɲɧɢɧɝ ԕɭɥɚɣɥɢɝɢ ɜɚ ɤɟɧɝ ɚɜɬɨɦɨɬɢɡɚɰɢɹ ɠɚɪɚёɧɢɧɢ 

ɚɦɚɥɝɚ ɨɲɢɪɢɲɧɢ ɢɦɤɨɧ ɛɟɪɚɞɢ; 
- Ʉɚɦɟɪɚ ɣўԕɥɢɝɢ ɧɚɬɢɠɚɫɢɞɚ ɢԕɬɢɫɨɞɢɣ ɫɚɦɚɪɚɫɢ ɸԕɨɪɢ. 

1-ɉɨɤɪɢɲɤɚ; 2-ɤɚɦɟɪɚ; 3-ɨɛɨɞ 
ɥɟɧɬɚ; 4-ɜɟɧɬɢɥɶ; 5-ɨɛɨɞɧɢ ɰɢɥɢɧɞɪ 
ԕɢɫɦɢ; 6-ɛɟɤɢɬɭɜɱɢ ԟɚɥԕɚ; 7-

ɟɱɢɥɭɜɱɦ ɱɟɬɢ. 

11-ɪɚɫɦ 



122 

 

 
 Ⱦɢɨɝɚɧɚɥ ɲɢɧɚɥɚɪ.Ʉɨɧɫɬɪɭɤɰɢɹɫɢɝɚ ԕɚɪɚɛ ɲɢɧɚɥɚɪ ɞɢɚɝɚɧɚɥ ɜɚ 
ɪɚɞɢɚɥ ɲɢɧɚɥɚɪɝɚ ɛўɥɢɧɚɞɢ. Ⱦɢɨɝɚɧɚɥ ɲɢɧɚ ɜɚ ɤɚɦɟɪɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢɧɢ 
ɤўɪɢɛ ɱɢԕɚɦɢɡ.  

ɉɨɤɪɢɲɤɚ ɬɭɡɢɥɢɲɢ. Ⱦɢɨɝɚɧɚɥ ɲɢɧɚɥɚɪɧɢ ɚɫɨɫɢɣ ԕɢɫɦɥɚɪɢ (ɪɚɫɦ 1.3) 
ɛɭ ɤɚɪɤɚɫ, ɢɤɤɢ ɛɨɪɬ, ɛɪɟɤɟɪ, ɩɪɨɬɟɤɬɨɪ ɜɚ ɢɤɤɢɬɚ ёɧ ԕɢɫɦɥɚɪɞɚɧ ɢɛɨɪɚɬ. 

 
 

Ʉɚɪɤɚɫ – ɛɭ ɩɨɤɪɢɲɤɚɧɢ ɚɫɨɫɢ ɛўɥɢɛ, ɭɧɝɚ ɦɭɫɬɚɯɤɚɦɥɢɤ, 
ɷɝɢɥɭɜɱɚɧɥɢɤ, ԕɚɣɢɲԕɨԕɥɢɤ ɜɚ ɤɟɪɚɤɥɢ ɤɨɧɮɢɝɭɪɚɰɢɹɧɢ ɛɟɪɚɞɢ. 

ɒɢɧɚɧɢ ɢɲɥɚɬɢɲɢɝɚ ԕɚɪɚɛ ɤɚɪɤɚɫɥɚɪ 2 ɞɚɧ 30 ԕɚɜɚɬ ɪɟɡɢɧɚ ɛɢɥɚɧ 
ԕɨɛɥɚɧɝɚɧ ɤɨɪɞɞɚɧ ɢɛɨɪɚɬ ɛўɥɢɛ, ɯɚɪ ɛɢɪɢ ɨɪɚɫɢɞɚ ɪɟɡɢɧɚ ԕɚɜɚɬɢ ɦɚɜɠɭɞ. 
ɂɩɧɢɧɝ ɦɚɤɫɢɦɚɥ ɤɭɱɥɚɧɢɲɢ 120-300 ɇ ɞɚɧ ɤɚɦ ɛўɥɦɚɫɥɢɝɢ ɤɟɪɚɤ. Ȼɭɧɢɧɝ 
ɧɚɬɢɠɚɫɢɞɚ ɚɜɬɨɦɨɛɢɥ ɲɢɧɚɝɚ ɬɭɲɚɞɢɝɚɧ ɚɤɫɚɪɢɹɬ ɤɭɱɥɚɧɢɲɢɧɢ ўɡɢɝɚ 
ɨɥɚɞɢ. Ʉɚɪɤɚɫ ɤɨɪɞɥɚɪɢɧɢɧɝ ԕɚɜɚɬɥɚɪ ɫɨɧɢ ɲɢɧɚɧɢ ɤɭɱɥɚɧɢɲɢ ɜɚ ɤɨɪɞ 
ɦɭɫɬɚɯɤɚɦɥɢɝɢɧɢ ɚɧɢԕɥɚɣɞɢ. 
 Ⱥɫɨɫɢɣ ԕɚɜɚɬ ɤɨɪɞɧɢɧɝ ɢɩɥɚɪɢ ԕўɲɢɦɱɚ ԕɚɬɥɚɦɧɢ ɢɩɢɝɚ ɧɢɫɛɚɬɚɧ 
ɛɭɪɱɚɤɞɚ ёɬɚɞɢ. Ʉɨɪɞ  ɢɩɥɚɪɢɧɢ ɛɭɧɞɚɣ ɠɨɣɥɚɲɢɲɢɧɢ ɩɨɤɪɢɲɤɚ ɤɚɪɤɚɫɢɝɚ 

Ɋɚɫɦ-12 Ⱦɢɨɝɚɧɚɥ ɚɜɬɨɦɨɛɢɥ ɩɨɤɪɢɲɤɚɫɢ: 

1-ɛɨɪɬ ɛɭɪɭɧɱɚɫɢ; 2-ɛɨɪɬ ɬɚɝɢ; 3-ɛɨɪɬ 
ɬɨɜɨɧɱɚɫɢ; 4-ɩɪɨɬɟɤɬɨɪ; 5-ɤɚɪɤɚɫɞɚɝɢ ɤɨɪɞ 
ԕɚɬɥɚɦ; 6-ɛɪɟɤɟɪ (ɹɫɫɢԕ ԕɚɬɥɚɦ); 7-ёɧ ɛɨɲɢ; 
8-ɛɨɪɬ ɥɟɧɬɚɫɢ; 9-ԕɚɧɨɬ ɥɟɧɬɚɫɢ; 10-ɛɨɪɬ 
ɯɚɥԕɚɫɢ. 
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ɦɭɫɬɚɯɤɚɦɥɢɤ, ɷɥɚɫɬɢɤɥɢɤ, ԕɚɬɬɢԕɥɢɝɢɧɢ ɛɟɪɚɞɢ ɜɚ ɩɨɤɪɢɲɤɚɧɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɜɚԕɬɢɞɚ ɤɭɱɥɚɧɢɲɧɢ ɹɯɲɢ ɬɚԟɫɢɦɥɚɧɢɲɢ ɬɚɴɦɢɧɥɚɣɞɢ. 
ɒɭɧɢɧɝ ɭɱɭɧ ɩɨɤɪɢɲɤɚ ɤɚɪɤɚɫɢɞɚɝɢ ԕўɲɧɢ ԕɚɬɥɚɦ ɢɩɥɚɪɢ ɛɢɪ ɛɢɪɢɝɚ 
ɧɢɫɛɚɬɚɧ ɤɟɫɢɲɢɛ, ԕɚɬɥɚɦɥɚɪ ɠɭɮɬ ɛўɥɢɲɢ ɤɟɪɚɤ (2,4,6,8 ɜ ɯ.ɤ). Ⱥɝɚɪɞɚ 
ɤɚɪɤɚɫɧɢɧɝ ԕɚɣɢɲԕɚԕɥɢɝɢɧɢ ɨɲɢɪɦɨԕɱɢ ɛўɥɫɚ, ɭ ɯɨɥɞɚ ɷɥɚɫɬɢɤ ɪɟɡɢɧɚɥɚɪ 
ɚɫɨɫɢɞɚ ɤɚɦ ԕɚɬɥɚɦɥɢ ɤɨɪɞ ɚɫɨɫɢɞɚ ɬɚɣёɪɥɚɧɚɞɢ.  

Ȼɨɪɬ – ɛɭ ɩɨɤɪɢɲɤɚɧɢ ԕɚɣɢɲԕɨԕ ɬɨɪɬɢɥɦɚɣɞɢɝɚɧ ԕɢɫɦɢɝɚ ɚɣɬɢɥɚɞɢ, 
ɛɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ɲɢɧɚ ɨɛɨɞɝɚ ɦɚɯɤɚɦɥɚɧɚɞɢ. Ȼɨɪɬɧɢ ɦɚԕɫɚɞɢ – 

ɩɨɤɪɢɲɤɚɧɢ ԑɢɥɞɢɪɚɤ ɨɛɨɞɢɝɚ ɹɯɲɢ ɬɭɲɢɲɢɧɢ, ɠɨɣɥɚɧɢɲɢɧɢ 
ɬɚɴɦɢɧɥɚɲɞɚɧ ɢɛɨɪɚɬ. ɉɨɤɪɢɲɤɚɥɚɪ 2 ɬɚ ɛɨɪɬɞɚɧ ɢɛɨɪɚɬ ɛўɥɢɛ, ɯɚɪ ɤɚɧɞɚɣ 
ɩɨɤɪɢɲɤɚ ɛɨɪɬɢɞɚ ɛɢɪ ёɤɢ ɢɤɤɢ  ԕɚɧɨɬɥɚɪɢ ɦɚɜɠɭɞ. Ʉɚɪɤɚɫ ԕɚɜɚɬɢ ԕɢɫɦɢ 
ԕɚɧɨɬ ɚɬɪɨɮɢ ɜɚ ɛɨɪɬ ɥɟɧɬɚɫɢɝɚ ўɪɚɥɝɚɧ ɛўɥɚɞɢ. Ʉɨɧɫɬɪɭɤɰɢɹɫɢɝɚ ԕɚɪɚɛ 
ɛɨɪɬɥɚɪ ɨɱɢԕ ɜɚ ёɩɢԕ ɫɯɟɦɚɥɚɪɞɚɧ ɢɛɨɪɚɬ (Ɋɚɫɦ 1.4). 
 Ɉɱɢԕ ɛɨɪɬ ɫɯɟɦɚɫɢ (ɪɚɫɦ 1.4,ɚ) ɤɨɪɞ ԕɚɜɚɬɥɚɪɢ (2-4) ɯɚɪ ԕɚɣɫɢ ԕɚɧɨɬɝɚ 
ɚɥɨɯɢɞɚ ўɪɚɥɚɞɢ. Ёɩɢԕ ɛɨɪɬ  ɫɯɟɦɚɞɚ (1.4, ɛ) ɛɢɪ, ɢɤɤɢ ɜɚ ɭɧɞɚɧ ɤўɩ ԕɚɧɨɬɥɚɪ 
ԕɭɲɢɦɱɚ ɨɯɢɪɝɢ ԕɚɬɥɚɦ ɝɪɭɩɩɚɫɢ ɱɟɬɢ ɛɢɥɚɧ ɭɪɚɥɚɞɢ, ɝɨɯɢɞɚ ɛɨɪɬɧɢɧɝ ɭɱɤɢ 
ԕɢɫɦɢ ɛɢɥɚɧ ɛɨԑɥɚɧɝɚɧ ɛўɥɚɞɢ. Ʉɚɦ ԕɚɬɥɚɦɥɢ ɩɨɤɪɢɲɤɚ ԕɚɧɨɬɥɚɪɢ (1.4,ɜ) 
ɛɨɪɬ ɯɚɥԕɚɫɢ (1), ԕɚɧɨɬ ɥɟɧɬɚɫɢ ɛɢɥɚɧ ɚɣɥɚɧɬɢɪɢɥɝɚɧ (4) ɦɨɫɥɚɦɚɞɚɧ ɬɚɲɤɢɥ 
ɬɨɩɝɚɧ. Ȼɨɪɬ ɯɚɥԕɚɫɢ (1) ɨɞɚɬɞɚ ɛɨɪɬɝɚ ɤɟɪɚɤɥɢ ɛўɥɝɚɧ ɦɭɫɬɚɯɤɚɦɥɢɤ, 
ԕɚɬɬɢԕɥɢɤ ɜɚ ɩɨɤɪɢɲɤɚɧɢ ԑɢɥɞɢɪɚɤ ɨɛɨɞɢɝɚ ɹɯɲɢ ɠɨɣɥɚɲɢɲɢɧɢ 
ɬɚɴɦɢɧɥɚɣɞɢ. ɍɥɚɪ ɨɞɚɬɞɚ ɬўԑɪɢ ɛɭɪɱɚɤɥɢ ɤɭɧɞɚɥɚɧɝ ɤɟɫɢɦ 3-7 ўɪɚɦɥɢ 
ɪɟɡɢɧɚ ɛɢɥɚɧ ԕɨɩɥɚɧɝɚɧ ɫɢɦ ɥɟɧɬɚ ɭɪɚɦ ɥɚɧɬɚɥɚɪɢɞɚɧ ɬɚɣёɪɥɚɧɚɞɢ. 
 

 
Ȼɨɪɬ ɥɟɧɬɚɥɚɪɢ ɩɨɤɪɢɲɤɚ ɛɨɪɬɢɞɚɝɢ ɨɛɨɞ ɸɡɚɫɢ ɟɦɢɪɢɥɢɲɢɞɚɧ ɜɚ 

ɧɚɦɥɢɤ ɬɭɲɢɲɢɞɚɧ ɫɚԕɥɚɣɞɢ. Ԕɚɧɨɬɥɢ ɥɟɧɬɚ ɪɟɡɢɧɚ ɛɢɥɚɧ ԕɨɩɥɚɧɝɚɧ ɤɨɪɞ ɜɚ 
ɱɟɮɟɪɞɚɧ ɬɚɣёɪɥɚɧɚɞɢ. ɍɥɚɪ ԕɚɧɨɬɧɢɧɝ ɩɨɤɪɢɲɤɚɧɢ ɛɨɪɬ ԕɢɫɦɢɝɚ  ԕɨɬɢɪɢɲ 
ɭɱɭɧ ɯɢɡɦɚɬ ԕɢɥɚɞɢ. Ɋɚɫɦ 1.4,ɝ ɞɚɧ ɸɤ ɚɜɬɨɦɨɛɢɥɧɢɧɝ ԕɚɧɨɬɢ ɤɟɥɬɢɪɢɥɢɛ, 
ɛɭɧɞɚ 6 ɜɚ ɭɧɞɚɧ ɤўɩɪɨԕ ɤɨɪɞ ԕɚɬɥɚɦɥɚɪɢɞɚɧ ɢɛɨɪɚɬ ɛɨɪɬ ɯɚɥԕɚɫɢ ɛўɥɢɛ, 
ɬɚɲԕɢ ԕɚɬɥɚɦɢɝɚ ԕўɲɢɦɱɚ ɪɟɡɢɧɚ ɲɧɭɪɢ (2) ɭɪɧɚɬɢɥɢɛ, ɭɧɢ ɪɟɡɢɧɚ ɛɢɥɚɧ 
ԕɨɩɥɚɧɝɚɧ ɛɹɡ (3) ɜɚ ԕɚɧɨɬ ɥɟɧɬɚɫɢ (4) ёɪɞɚɦɢɞɚ ɤўɧɞɚɥɚɧɝ ɣўɧɚɥɢɲɞɚ 
ɸɡɚɫɢɝɚ ўɪɚɥɚɞɢ.  

Ɋɚɫɦ-13 Ⱦɢɨɝɚɧɚɥ ɚɜɬɨɦɨɛɢɥ 
ɩɨɤɪɢɲɤɚɥɚɪɧɢɧɝ ɫɯɟɦɚ ɜɚ ɤɨɧɫɬɪɭɤɰɢɹ: 

ɚ-ɨɱɢԕ ɫɯɟɦɚɞɚ; ɛ-ёɩɢԕ ɫɯɟɦɚɞɚ; ɜ-ɤɚɦ 
ԕɚɬɥɚɦɥɢ ɟɧɝɢɥ ɩɨɤɪɢɲɤɚɥɚɪ ԕɚɧɨɬɢ; ɝ- 

ɤўɩ ԕɚɬɥɚɦɥɢ ɸɤɥɢ ɩɨɤɪɢɲɤɚɥɚɪ ԕɚɧɨɬɢ; 
1-ɛɨɪɬ ɯɚɥԕɚ; 2-ɬўɥɞɢɪɭɜɱɢ ɲɧɭɪ; 3-ўɪɚɲ 
ɥɟɧɬɚɫɢ; 4-ԕɚɧɨɬ ɥɟɧɬɚɫɢ; 5-ɪɟɡɢɧɚ ɛɢɥɚɧ 
ԕɨɩɥɚɧɝɚɧ ɤɨɪɞ ԕɚɬɥɚɦɢ; 10-ɛɨɪɬ ɥɟɧɬɚɫɢ. 
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ɉɨɞɭɲɟɱɧɢɣ ɸɦɲɨԕ ԕɚɬɥɚɦ (ɛɪɟɤɟɪ) – ɛɢɪ, ɢɤɤɢ, ɭɱ ɜɚ ɭɧɞɚɧ ɤўɩ 
ԕɚɬɥɚɦ ɪɟɡɢɧɚ ɛɢɥɚɧ ɭɪɚɥɝɚɧ ɤɨɪɞ (ɤɨɪɞ-ɛɪɟɤɟɪɚ) ɜɚ ɛɢɪ, ɢɤɤɢ ёɤɢ ɭɱ 
ԕɚɬɥɚɦɢɞɚɧ ɢɛɨɪɚɬ ɛўɥɚɞɢ. Ɋɟɡɢɧɚ ԕɚɬɥɚɦɢ ɤɚɪɤɚɫɝɚ ԕўɣɢɥɫɚ – ɛɪɟɤɟɪ ɬɚɝɢ 
ɪɟɡɢɧɚɫɢ ɞɟɣɢɥɚɞɢ, ɩɪɨɬɟɤɬɨɪɝɚ ԕўɣɢɥɫɚ –ɛɪɟɤɟɪ ɭɫɬɤɢ ɪɟɡɢɧɚɫɢ ɞɟɛ ɚɬɚɥɚɞɢ. 
Ɉɪɚɥɢԕ ɛɪɟɤɟɪ ɞɟɛ -  ɪɟɡɢɧɚ ԕɚɬɥɚɦɢɧɢ ɪɟɡɢɧɚ ɛɢɥɚɧ ɭɪɚɥɝɚɧ ɤɨɪɞɧɢ 
ɨɪɚɫɢɞɚɝɢ ɠɨɣɥɚɲɬɢɪɢɥɝɚɧ ԕɚɬɥɚɦɝɚ ɚɣɬɢɥɚɞɢ. 

Ȼɪɟɤɟɪɥɚɪ ɛɭɬɭɧ ɸɡɚ ɛўɣɢɱɚ ɤɚɪɤɚɫ ɜɚ ɩɪɨɬɟɤɬɨɪɥɚɪ ɨɪɚɫɢɞɚ 
ɠɨɣɥɚɲɚɞɢ, ɹɴɧɢ ɩɨɤɪɢɲɤɚɧɢ ўɪɬɚ ԕɢɫɦɢɞɚ. ɒɭɧɢɧɝ ɭɱɭɧ ɛɪɟɤɤɟɪɥɚɪɧɢɧɝ 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɠɚɪɚёɧɢɞɚ 1200ɋ ɸԕɨɪɢɝɚ ԕɢɡɞɢɪɢɥɚɞɢ. Ȼɪɟɤɟɪɥɚɪ ɲɢɧɚɞɚɝɢ 
ɩɪɨɬɟɤɬɨɪɞɚɧ ɤɚɪɤɚɫɝɚ ɛɟɪɚɞɢɝɚɧ ɡɚɪɛ ɜɚ ɬɭɪɬɤɢɧɢ ɸɦɲɚɬɢɲ ɜɚ ɭɥɚɪ ўɪɬɚɫɢ 
ɦɭɫɬɚɯɤɚɦ ɛɨԑɥɚɧɢɲɢ ɭɱɭɧ ɯɢɡɦɚɬ ԕɢɥɚɞɢ. ɍɧɞɚɧ ɬɚɲԕɚɪɢ ɛɪɟɤɟɪ ɭɱɭɧ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɪɟɡɢɧɚ ɛɢɥɚɧ ԕɨɩɥɚɧɝɚɧ ɤɨɪɞɥɚɪ ԕɚɥɢɧɥɢɝɢ ɸԕɨɪɢ ɛўɥɚɞɢ 
(1.4; 1.65; 2.20 ɦɦ ɜɚ ɭɧɞɚɧ ɸԕɨɪɢ) ɤɚɪɤɚɫɝɚ ɧɢɫɛɚɬɚɧ (1.0; 1.1; 1.2 ɦɦ) ɍɧɞɚɧ 
ɬɚɲԕɚɪɢ ɛɪɟɤɟɪɥɚɪ ɤɚɪɤɚɫɧɢ ɦɟɯɚɧɢɤ ɠɢɤɚɫɬɥɚɧɢɲɢ ԕɚɪɲɢɥɢɝɢɧɢ ɨɲɢɪɚɞɢ. 

 
 

 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 

 
1. Ɋɟɫɩɭɛɥɢɤɚɦɢɡ ɪɟɡɢɧɚ ɫɚɧɨɚɬɢɧɢɧɝ ɬɚɪɢɯɢ. 
2. Ɋɟɫɩɭɛɥɢɤɚɦɢɡ ɪɟɡɢɧɚ ɫɚɧɨɚɬɢɧɢɧɝ ԟɨɡɢɪɝɢ ɚԟɜɨɥɢ ɜɚ ɢɫɬɢԕɛɨɥɥɚɪɢ. 
3. Ɋɟɡɢɧɚ-ɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɭɜɱɢ ɤɨɪɯɨɧɚɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ 

ɦɚԟɫɭ-ɥɨɬɥɚɪɢ. 
4. Ɋɟɫɩɭɛɥɢɤɚɦɢɡ ɪɟɡɢɧɚ ɫɚɧɨɚɬɢɧɢ ɪɢɜɨɠɥɚɧɢɲɢɝɚ ɯɢɫɫɚ ԕўɲɚёɬɝɚɧ ɟɬɭɤ 

ɨɥɢɦɥɚɪ. 
5. Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚɥɚɪɝɚ ɤɚɥɚɧɞɪɞɚ ɢɲɥɨɜ ɛɟɪɢɲɧɢɧɝ ɬɟɯɧɨɥɨɝɢɤ 

ɚɯɚɦɢɹɬɢ 

6. Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢɧɢ ɮɨɪɦɚɥɚɲ ɜɚ ɫɢɥɥɢԕ ёɤɢ ɩɪɨɮɢɥɥɢ ɥɢɫɬɥɚɪ ɨɥɢɲ; 
7. Ʌɢɫɬɥɚɪɧɢ ɞɭɛɥɢɪɥɚɲ (ɭɫɬɦɚ-ɭɫɬ ԕɨɩɥɚɲ); 
8. Ɋɟɡɢɧɚ ԕɨɪɢɲɦɚɫɢ ɛɢɥɚɧ ɬɟɤɫɬɢɥ ɦɚɬɟɪɢɚɥɧɢ ԕɨɩɥɚɲ ɜɚ ɫɭɪɤɚɲ; 
9. Ʉɚɥɚɧɞɪ ɷɮɮɟɤɬɢ 
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10. Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚɥɚɪɢɧɢ ɱɟɪɜɹɤɥɢ ɦɚɲɢɧɚɥɚɪɞɚ ɢɲɥɨɜ ɛɟɪɢɲɧɢ 
ɚɯɚɦɢɹɬɢ 

11. ɑɟɪɜɹɤɥɢ ɦɚɲɢɧɚɥɚɪɧɢ ɩɪɨɮɢɥɥɚɪɢ, “ɭɫɚɞɤɚ” ɚɯɚɦɢɹɬɢ 

12. ɑɟɪɜɹɤɥɢ ɦɚɲɢɧɚ ɢɲɱɢ ɡɨɧɚɥɚɪɢɧɢɧɝ ɚɪɚɥɚɲɦɚɝɚ ɬɚɴɫɢɪɢ. 
13. Ɋɟɡɢɧɚ-ɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɜɭɥɤɚɧɥɚɲ ɠɚɪɚёɧɢɧɢɧɝ 

ɚɯɚɦɢɹɬɢ. 
14. ȼɭɥɤɚɧɥɨɜɱɢ ԕɨɡɨɧɥɚɪɢɞɚ ɪɟɡɢɧɚ-ɬɟɯɧɢɤ ɛɭɸɦɥɚɪɧɢ ɜɭɥɤɚɧɥɚɲ 

ɭɫɭɥɢɧɢ ɢɡɨɯɥɚɧɝ. 
15. Ɋɟɡɢɧɚ-ɬɟɯɧɢɤ ɛɭɸɦɥɚɪɧɢ ɩɪɟɫɫɥɚɪɞɚ ɜɭɥɤɚɧɥɚɲ ɭɫɭɥɢ. 
16. ɉɪɟɫɫɥɚɲ ɭɫɭɥɢɞɚ ɩɚɞɩɪɟɫɫɨɜɤɚɧɢ ɚɯɚɦɢɹɬɢ. 
17. ȼɭɥɤɚɧɥɚɲ ɪɟɠɢɦɢɧɢɧɝ ɜɭɥɤɚɧɥɚɲ ɠɚɪɚёɧɢɞɚɝɢ ɚɯɚɦɢɹɬɢ. 
18. ȼɭɥɤɚɧɥɚɲ ɠɚɪɚёɧɢɞɚ ɪɟɡɢɧɚ ɯɭɫɭɫɢɹɬɥɚɪɢɧɢ ўɡɝɚɪɢɲɢ. 
19. ȼɭɥɤɚɧɥɚɲ ɤɢɧɟɬɢɤɚɫɢ ɝɪɚɮɢɝɢ. 
20. ȼɭɥɤɚɧɥɚɲ ɨɩɬɢɦɭɦɢ ɜɚ ɩɥɚɬɨɫɢ. 
21. Ԕɚɬɬɢԕ ɪɟɡɢɧɚɥɚɪ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɫɨԟɚ. 
22. Ԕɚɬɬɢԕ ɪɟɡɢɧɚɥɚɪɝɚ ԕўɣɢɥɚɞɢɝɚɧ ɬɚɥɚɛɥɚɪ. 
23. ɗɛɨɧɢɬɥɚɪ ɭɱɭɧ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɬɚɪɤɢɛɢ. 
24. Ԕɚɬɬɢԕ ɪɟɡɢɧɚɥɚɪɧɢ ɜɭɥɤɚɧɥɚɲ. 
25. Ɋɟɡɢɧɚ ɤɥɟɣɥɚɪ ɬɚɣёɪɥɚɲ ɪɟɠɢɦɢ. 
26. Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪ ɬɭɪɥɚɪɢ ɜɚ ԕўɥɥɚɧɢɥɢɲ ɫɨԟɚɥɚɪɢ. 
27. Ԑɨɜɚɤ ԟɨɫɢɥ ԕɢɥɭɜɱɢ ɦɚɬɟɪɢɚɥɥɚɪ. 
28. Ԑɨɜɚɤɥɢ ɪɟɡɢɧɚɥɚɪɧɢ ɨɥɢɲ ɲɚɪɬɥɚɪ 

29. Ɍɚɛɢɢɣ ɜɚ ɭɦɭɦɢɣ ɦɚԕɫɚɞɚɝɢ ɫɢɧɬɟɬɢɤ ɤɚɭɱɭɤɥɚɪ, ɬɭɪɥɚɪɢ, ɬɚɜɫɢɮɢ 

30. Ɇɚɯɫɭɫ ɦɚԕɫɚɞɞɚɝɢ ɤɚɭɱɭɤɥɚɪ, ɬɭɪɥɚɪɢ ɜɚ ɯɨɫɫɚɥɚɪɢ 

31. Ʌɚɬɟɤɫɥɚɪɧɢɧɝ ɨɥɢɧɢɲɢ, ɬɭɪɥɚɪɢ ɜɚ ɯɨɫɫɚɥɚɪɢ 

32. ȼɭɥɤɚɧɥɚɲ ɚɝɟɧɬɥɚɪɢ, ɨɥɬɢɧɝɭɝɭɪɬɥɢ ɜɭɥɤɚɧɥɚɲ 

33. Ɍўɥɞɢɪɝɢɱɥɚɪ ɫɢɧɮɥɚɧɢɲɢ ɜɚ ɬɚɜɫɢɮɢ 

34. ɉɥɚɫɬɢɮɢɤɚɬɨɪɥɚɪ ɬɭɪɥɚɪɢ, ɯɨɫɫɚɥɚɪɢ 

35. ȼɭɥɤɚɧɥɚɲ ɬɟɡɥɚɬɤɢɱɥɚɪɢ ɜɚ ɚɤɬɢɜɚɬɨɪɥɚɪɢ ɬɭɪɥɚɪɢ, ɯɨɫɫɚɥɚɪɢ. 
36. Ɍɟɡɥɚɬɤɢɱɥɚɪɧɢɧɝ ɫɢɧɮɥɚɧɢɲɢ, ɯɨɫɫɚɥɚɪɢ. 
37. Ʉɚɦɟɪɚɥɢ ɜɚ ɤɚɦɟɪɚɫɢɡ ɲɢɧɚɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ ɛɢɪ ɛɢɪɢɞɚɧ ɮɚɪԕɢ? 

38. Ʉɚɦɟɪɚ ɬɭɡɢɥɢɲɢ ɜɚ ɜɚɡɢɮɚɫɢ? 

39. Ʉɚɦɟɪɚɝɚ ԕўɣɢɥɚɞɢɝɚɧ ɬɚɥɚɛɥɚɪ. 
40. Ɋɟɡɢɧɚ  (ɤɨɧɜɟɣёɪ) ɥɟɧɬɚɥɚɪ 

 

Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 

 

1. J.R. White, S.K. De. Rubber Technologist’s Handbook. Rapra Technology 

Limited. Shawbury, Shrewsbury, Shropshire, SY4 4NR, United Kingdom, 

2011, 589 pp. 

2. An Introduction to Rubber Technology, Andrew Ciesielski, Rapra Technology 

Limited,  Shawbury, Shrewsbury, Shropshire SY4 4NR, United Kingdom. 

1999. Ɋ. 761
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4-ɦɚɜɡɭ. ɐɟɥɥɸɥɨɡɚ-ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ. 
 

9–ɦɚɴɪɭɡɚ. ɐɟɥɥɸɥɨɡɚ-ԕɨԑɨɡ ɫɚɧɨɚɬɢɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɦɭɚɦɦɨɥɚɪɢ ɜɚ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ ɢɧɧɨɜɚɰɢɨɧ ɣўɥɥɚɪɢ 

 

Ɋɟɠɚ: 

9.1. ɐɟɥɥɸɥɨɡɚ ɫɚɧɨɚɬɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ ɢɧɧɨɜɚɰɢɨɧ 
ɣўɥɥɚɪɢ; 

9.2. Ԕɨԑɨɡ ɫɚɧɨɚɬɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ ɢɧɧɨɜɚɰɢɨɧ 
ɣўɥɥɚɪɢ; 

9.3. Ɍɚɪɤɢɛɢɞɚ ɰɟɥɥɸɥɨɡɚ ɫɚԕɥɨɜɱɢ ɯɨɦ ɚɲёɥɚɪɞɚɧ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲɧɢɧɝ 
ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ.  

 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ:Ɍɟɯɧɨɥɨɝɢɹ, ёԑɨɱ, ɯɨɦ ɚɲɴё, ɷɤɫɬɪɚɤɰɢɹɥɚɲ, ɤɢɦёɜɢɣ 
ɷɪɢɬɦɚɥɚɪ, ɝɢɞɪɨɥɢɡɥɚɲ, ɢɲԕɨɪɞɚ ɩɢɲɢɪɢɲ, ɰɟɥɥɸɥɨɡɚ, ɩɨɥɢɦɟɪɥɚɧɢɲ 
ɞɚɪɚɠɚɫɢ, ɨԕɚɪɬɢɪɢɲ, ɬўɥɞɢɪɝɢɱɥɚɪ, ɛўёԕ, ɟɥɢɦ, ԕɨԑɨɡ, ɦɚɤɭɥɚɬɭɪɚ, ɤɚɪɬɨɧ, 
ɨԕɥɢɝɢ, ɫɢɥɥɢԕɥɢɝɢ, ɯɢɪɚɥɢɝɢ, ɤɭɥ ɦɢԕɞɨɪɢ.  

 

ɐɟɥɥɸɥɨɡɚ ɬɚɛɢɚɬɞɚ ɤɟɧɝ ɬɚɪԕɚɥɝɚɧ ɬɚɛɢɢɣ ɩɨɥɢɦɟɪ. ɍ 
ўɫɢɦɥɢɤɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ԕɢɫɦɢɧɢ ɬɚɲɤɢɥ ԕɢɥɚɞɢ ɜɚ ɪɢɜɨɠɥɚɧɢɲɢɞɚ ɮɚɨɥ 
ɢɲɬɢɪɨɤ ɷɬɚɞɢ. Ԟɨɡɢɪɝɢ ɜɚԕɬɚ ɰɟɥɥɸɥɨɡɚ ɫɚɧɨɚɬɞɚ ɯɨɦɚɲё ɫɢɮɚɬɢɞɚ ɤɟɧɝ 
ԕўɥɥɚɧɢɥɚɞɢ. Ɋɨɫɫɢɹ ɜɚ ȿɜɪɨɩɚ ɦɚɦɥɚɤɚɬɥɚɪɢɞɚ ɰɟɥɥɸɥɨɡɚ, ɚɫɨɫɚɧ, ёԑɨɱ 
ɬɚɪɤɢɛɢɞɚɧ ɚɠɪɚɬɢɛ ɨɥɢɧɚɞɢ. 

Ўɡɛɟɤɢɫɬɨɧɧɢɧɝ ɚɫɨɫɢɣ ɛɨɣɥɢɤɥɚɪɢɞɚɧ ɛɢɪɢ ɛɭ ɩɚɯɬɚ. ɉɚɯɬɚ ɬɨɥɚɫɢ 
ɬўԕɢɦɚɱɢɥɢɤ, ɱɢɝɢɬɢ – ёԑ-ɦɨɣ ɫɚɧɨɚɬɥɚɪɢ ɭɱɭɧ ԟɨɦɚɲёɥɢɝɢ ɦɚɴɥɭɦ. ɉɚɯɬɚɧɢ 
ɱɢɝɢɬɢɞɚɧ ɚɠɪɚɬɢɲ ɠɚɪɚёɧɢɞɚ  ɤɚɥɬɚ  ɬɨɥɚɥɚɪ  (7-8 ɦɦ ɜɚ ɭɧɞɚɧ ɭɡɭɧ, Ⱥ ɬɢɩ, 
6-7 ɦɦ ɜɚ ɭɧɞɚɧ ɤɚɥɬɚ, Ȼ ɬɢɩ) ԟɨɫɢɥ ɛўɥɚɞɢ. Ȼɭɥɚɪ ɩɚɯɬɚ ɦɨɦɢԑɢ ɞɟɛ 
ɧɨɦɥɚɧɚɞɢ, ɛɢɪ ɜɚԕɬɥɚɪ ɱɢԕɢɧɞɢ ԟɢɫɨɛɥɚɧɚɪ ɷɞɢ. Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ ɤɢɦё ɜɚ 
ԕɨԑɨɡ ɫɚɧɨɚɬɥɚɪɢ ɭɱɭɧ ԕɢɦɦɚɬɛɚԟɨ ԟɨɦɚɲё ԟɢɫɨɛɥɚɧɚɞɢ.   

 ɂɧɫɨɧɢɹɬ ёɡɢɲ ɭɱɭɧ ɦɚɬɟɪɢɚɥɧɢ ԕɨԑɨɡ ɢɯɬɢɪɨ ԕɢɥɢɧɦɚɫɞɚɧ ɚɧɱɚ 
ɨɥɞɢɧ ɬɨɩɝɚɧ. Ԕɚɞɢɦɝɢ Ɇɢɫɪɥɢɤɥɚɪ ɷɪɚɦɢɡɞɚɧ 4000 ɣɢɥ ɚɜɜɚɥ ɩɚɩɢɪɭɫ 
ўɫɢɦɥɢɤ ɩɨɹɫɢɧɢɧɝ ԕɨɛɢԑɢɧɢ ɲɢɥɢɛ ɬɟɤɢɫɥɚɲɝɚɧ, ɫўɧɝɪɚ ɭɧɢ ɯɨɱ ԟɨɥɢɞɚ 
ɭɫɬɦɚ-ɭɫɬ ԕўɣɢɛ, ɩɪɟɫɫɥɚɛ ёɩɢɲɬɢɪɢɲɝɚɧ. Ԕɭɪɢɬɢɥɝɚɧ ɦɚɬɟɪɢɚɥ ɷɫɚ ёɡɢɲ 
ɜɨɫɢɬɚɫɢ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɝɚɧ. Ʌɟɤɢɧ ɛɭ ԟɚɥɢ ԕɨԑɨɡ ɷɦɚɫ ɷɞɢ. Ԕɨԑɨɡ 
ԕɢɥɢɲɧɢ ɏɢɬɨɣɥɢɤ ɬɚɞԕɢԕɨɬɱɢ ɐɚɣ Ʌɭɧɶ ўɡɢɞɚɧ ɨɥɞɢɧɝɢ ɢɡɥɚɧɢɲɥɚɪɧɢ 
ԟɢɫɨɛɝɚ ɨɥɢɛ, 105 ɣɢɥɞɚ ɢɯɬɢɪɨ ԕɢɥɝɚɧ.  ɍ ɯɨɦɚɲё ɫɢɮɚɬɢɞɚ ɬɭɬ ɞɚɪɚɯɬɢ 
ɩўɫɬɥɨԑɢɧɢɧɝ ɢɱɤɢ ɬɨɥɚɥɢ ԕɢɫɦɢɞɚɧ ɮɨɣɞɚɥɚɧɝɚɧ.  Ʉɟɣɢɧɱɚɥɢɤ ɥɭɛ, ɤɚɧɨɩ, 
ɛɚɦɛɭɤ ɜɚ ɛɨɲԕɚ ɬɚɛɢɢɣ ўɫɢɦɥɢɤ ɩɨɹɥɚɪɢ ɢɲɥɚɬɢɥɝɚɧ. Ɍɚɛɢɚɬ ɜɚ ɢɧɫɨɧ ԕўɥɢ 
ɛɢɥɚɧ ɹɪɚɬɢɥɝɚɧ ԕɨԑɨɡ ɦɚԟɫɭɥɨɬɥɚɪɢ  ўɡɢɧɢɧɝ ɚɠɨɣɢɛ ԟɭɫɭɫɢɹɬɥɚɪɢɝɚ ɤўɪɚ 
ԟɨɡɢɪɝɢ ɤɭɧɞɚ  ԟɚɦ ɛɟɛɚԟɨ ɦɚɬɟɪɢɚɥ ɫɢɮɚɬɢɞɚ ɯɢɡɦɚɬ ԕɢɥɢɛ ɤɟɥɦɨԕɞɚ. 

Ɇɭɫɬɚԕɢɥɥɢɤ ɞɚɜɪɢɞɚ ɦɚɦɥɚɤɚɬɢɦɢɡɞɚ ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɸԕɨɪɢ 
ɛɨɫԕɢɱɥɚɪɝɚ ɤўɬɚɪɢɥɞɢ. Ⱥɜɜɚɥ ɹɝɨɧɚ “Ўɡɛɟɤ ԕɨԑɨɡɢ” ɈȺɀ ɢɲɥɚɛ ɬɭɝɚɧ 
ɛўɥɫɚ, ԟɨɡɢɪɝɢ ɤɭɧɞɚ ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɭɜɱɢ ɤɨɪɯɨɧɚɥɚɪ ɫɨɧɢ ɨɥɬɢɬɚɝɚ ɟɬɞɢ. 
Ʉɨɪɯɨɧɚɥɚɪɞɚ ɸԕɨɪɢ ɫɢɮɚɬɥɢ ԕɨԑɨɡ ɦɚԟɫɭɥɨɬɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ 
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ɤɟɧɝɚɣɬɢɪɢɲ ɦɚԕɫɚɞɢɞɚ ɬɟɯɧɨɥɨɝɢɹɧɢ ɹɧɚɞɚ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɢɲɥɚɪɢ ɨɥɢɛ 
ɛɨɪɢɥɦɨԕɞɚ.  

Ўɪɬɚ Ɉɫɢёɞɚ, ɠɭɦɥɚɞɚɧ Ўɡɛɟɤɢɫɬɨɧɞɚ ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɋɚɦɚɪԕɚɧɞ 
ɲɚԟɪɢɞɚ 751 ɣɢɥɞɚɧ ɛɨɲɥɚɧɝɚɧ. Ɇɚɡɤɭɪ ԟɭɧɚɪɦɚɞɱɢɥɢɤ ɫɨԟɚɫɢɧɢɧɝ 
ɪɢɜɨɠɥɚɧɢɲɢɝɚ ɦɚɦɥɚɤɚɬɢɦɢɡ ԕɨԑɨɡɝɢɪ (ԕɨԑɨɡɱɢ, ԕɨԑɨɡɪɟɡ) ɭɫɬɚɥɚɪɢ ɤɚɬɬɚ 
ԟɢɫɫɚ ԕўɲɝɚɧɥɚɪ. Ɇɚɴɥɭɦɤɢ, ԕɨԑɨɡɝɢɪɥɢɤɧɢɧɝ ɸɡɚɝɚ ɤɟɥɢɲɢ ɭɱɭɧ ɦɭɚɣɹɧ 
ɲɚɪɬ-ɲɚɪɨɢɬ, ɚɦɚɥɢɣ ɛɢɥɢɦ ԟɚɦɞɚ ɬɚɠɪɢɛɚ ɛўɥɢɲɢ ɥɨɡɢɦ. ɗɧɝ ɚɜɜɚɥɨ  ԕɨԑɨɡ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɡɚɪɭɪɢɣ ԟɨɦɚɲё, ɦɚɯɫɭɫ ԕɨɡɨɧɥɚɪ ɤɟɪɚɤ ɛўɥɚɞɢ.  
Ȼɭɧɞɚɣ ɢɦɤɨɧɢɹɬɥɚɪ ԟɚɦɦɚ ɠɨɣɞɚ ԟɚɦ ɛўɥɝɚɧ ɷɦɚɫ, ɚɥɛɚɬɬɚ.  

ɋɚɦɚɪԕɚɧɞ ԕɨԑɨɡɢ ɬɚɣёɪɥɚɧɝɚɧ ɯɨɦɚɲёɫɢɝɚ ɤўɪɚ, ɚɫɨɫɚɧ ɭɱ ɧɚɜɝɚ 
ɚɠɪɚɬɢɥɝɚɧ. ɍɥɚɪɞɚɧ ɛɢɪɢ ɢɩɚɤ ɱɢԕɢɧɞɢɥɚɪɢ, ɬɚɪɚɧɞɢɥɚɪɞɚɧ ɬɚɣёɪɥɚɧɝɚɧ ɜɚ 
ɭɧɝɚ ԟɟɱ ԕɚɧɞɚɣ ɩɚɯɬɚ ɬɨɥɚɫɢ ԕўɲɢɥɦɚɝɚɧ. Ȼɭɧɞɚɣ ԕɨԑɨɡ ɧɢԟɨɹɬɞɚ ɩɭɯɬɚ, 
ɝўɡɚɥ, ɠɭɞɚ ɫɢɥɥɢԕ ɛўɥɢɛ, ɫɚɪɢԕ ɬɭɫɞɚ ɬɨɜɥɚɧɢɛ ɬɭɪɝɚɧ. Ȼɭ ԕɨԑɨɡ “ԕɨԑɨɡɢ 
ɢɩɚɤ” ɞɟɛ ɸɪɢɬɢɥɝɚɧ. ɋɚɦɚɪԕɚɧɞ ԕɨԑɨɡɢɧɢɧɝ ɢɤɤɢɧɱɢ ɯɢɥɢ – ɹɪɢɦ ɲɨɣɢ 
ԕɨԑɨɡ. Ȼɭ ԕɨԑɨɡɧɢ ɨɥɢɲ ɭɱɭɧ ɢɩɚɤ ɱɢԕɢɧɞɢɫɢɝɚ  ɬɟɧɝ ɦɢԕɞɨɪɞɚ ɥɭɛ ɩɨɹɫɢ 
ԕўɲɢɛ ɬɚɣёɪɥɚɧɝɚɧ. Ȼɭ ԕɨԑɨɡ ԕɚɥɢɧ, ɩɭɯɬɚ ɛўɥɝɚɧ ɜɚ ɭ ɠɭɞɚ ɹɯɲɢ ɨɯɨɪɥɚɧɝɚɧ. 
ɍɧɢ “ɧɢɦɤɚɬɨɧɢɣ” ɞɟɛ ԟɚɦ ɚɬɚɲɝɚɧ. Ȼɭɧɞɚɣ ԕɨԑɨɡɞɚɧ ɬɚɣёɪɥɚɧɝɚɧ ɤɢɬɨɛ 
ԕўɥёɡɦɚɫɢ ԟɚɦ ɱɢɪɨɣɥɢ ɛўɥɝɚɧ. ɋɚɦɚɪԕɚɧɞ ԕɨԑɨɡɢɧɢɧɝ ɭɱɢɧɱɢ ɧɚɜɢ – ɞɟɹɪɥɢ 
ɩɚɯɬɚɧɢɧɝ ўɡɢɞɚɧ ɬɚɣёɪɥɚɧɝɚɧ. 

Ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɛɢɪ ɧɟɱɚ ɪɚɧɝɥɢ ɛўёԕɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɝɚɧ. 
Ȼўёԕ ɬɚɣёɪɥɚɲ ɭɱɭɧ ɦɢɧɟɪɚɥ ɛўёԕɥɚɪ ɬɭɯɭɦ ɨԕɢ ɛɢɥɚɧ ԕɨɪɢɲɬɢɪɢɥɢɛ 
ɢɲɥɚɬɢɥɝɚɧ. Ёɡɭɜ ԕɨԑɨɡɢɧɢ ɛўɹɲɞɚ ɪўɹɧ, ɛɭɡԑɭɧ, ɧɢɥ (ɢɧɞɢɝɨ), ɯɢɧɚ,  
ɡɚɴɮɚɪɨɧ ɤɚɛɢ ўɫɢɦɥɢɤɥɚɪɧɢɧɝ ɝɭɥɢ, ɩɨɹɫɢ, ɛɚɪɝɢ, ɢɥɞɢɡɢ ɜɚ ɬɭɩɢ 
ɢɲɥɚɬɢɥɝɚɧ. Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ ɚɧɨɪ ɢɥɞɢɡɢ, ɱɨɣ ɲɚɦɚɫɢ, ԕɢɡɢɥ ɩɢёɡ 
ɩўɱɨԕɥɚɪɢɞɚɧ ԟɚɦ ɮɨɣɞɚɥɚɧɢɥɝɚɧ. 
 ɂɛɧ ɚɥ-ɇɚɞɢɦ “Ʉɢɬɨɛ ɚɥ-ɮɢɯɪɢɫɬ” ɚɫɚɪɢɞɚ ԕɨԑɨɡɧɢɧɝ ɛɢɪ ɧɟɱɚ ɧɚɜɥɚɪɢ 
ɜɚ ɭɥɚɪɧɢɧɝ ɧɨɦɥɚɪɢ ԕɭɣɢɞɚɝɢ ɲɚɯɫɥɚɪ ɛɢɥɚɧ ɛɨԑɥɢɤ, ɞɟɝɚɧ  ɦɚɴɥɭɦɨɬɥɚɪ 
ɤɟɥɬɢɪɢɥɝɚɧ: 

1. ɋɭɥɚɣɦɨɧ ɢɛɧ Ɋɚɲɢɞ. 
2. ɀɚɴɮɚɪ ɛɢɧ ɏɨɥɢɞ ɛɢɧ Ȼɚɪɦɨԕ. 
3. Ɍɚɥɯ ɢɛɧ Ɍɨԟɢɪ. 
4. ɇўɯ ɢɛɧ ɇɚɫɪ. 
5. Ⱥɥ-Ɏɢɪɚɜɧɢɣ. 

Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ Ўɡɛɟɤɢɫɬɨɧɧɢɧɝ Ⱥɧɝɪɟɧ ɲɚԟɪɢɞɚ 
“ɋȺɇɈȺɌԔȺɅɂɇԔɈԐɈɁɋȺȼȾɈ” ɈȺɀ ɝɚ ԕɚɪɚɲɥɢ ɤɚɪɬɨɧ ɜɚ əɧɝɢɣўɥ, 
ɇɚɦɚɧɝɚɧ ɲɚԟɚɪɥɚɪɢɞɚ ԟɚɦɞɚ Ɍɨɲɤɟɧɬ ɜɢɥɨɹɬɢɞɚ “Ⱦɚɜɥɚɬ ɛɟɥɝɢɫɢ” ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɛɢɪɥɚɲɦɚɫɢ ԕɨɲɢɞɚɝɢ Ɍɨɲɤɟɧɬ ԕɨԑɨɡ ɮɚɛɪɢɤɚɫɢ, Ɏɚɪԑɨɧɚ ɲɚԟɪɢɞɚ 
ɷɫɚ ɸԕɨɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ԕɭɜɜɚɬɝɚ ɷɝɚ ɛўɥɝɚɧ ɩɚɯɬɚ ɰɟɥɥɸɥɨɡɚɫɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɤɨɪɯɨɧɚɫɢ ɮɚɨɥɢɹɬ ɸɪɢɬɦɨԕɞɚ. ɂɫɬɢԕɛɨɥɞɚ ɋɢɪɞɚɪё ɜɢɥɨɹɬɢ 
ɒɢɪɢɧ ɲɚԟɪɢɞɚ ɛɢɪ ɣɢɥɥɢɤ ўɫɢɦɥɢɤ ɩɨɹɫɢɞɚɧ ԕɨԑɨɡ ɨɥɢɲɝɚ ɦўɥɠɚɥɥɚɧɝɚɧ  
ɈɈɈ “Ⱥɫɥ ԕɨԑɨɡ” ɮɚɛɪɢɤɚɫɢ ɢɲɝɚ ɬɭɲɢɪɢɥɚɞɢ. 



128 

 

9.1. ɐɟɥɥɸɥɨɡɚ ɫɚɧɨɚɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ 
ɢɧɧɨɜɚɰɢɨɧ ɣўɥɥɚɪɢ 

ɐɟɥɥɸɥɨɡɚ -ɛɢɨɥɨɝɢɤ ɫɢɧɬɟɡ ɚɫɨɫɢɞɚ, ɬɚɛɢɚɬɞɚ ɞɨɢɦɨ ɫɢɧɬɟɡ ԕɢɥɢɧɢɛ 
ɬɭɪɢɥɚɞɢ. ɐɟɥɥɸɥɨɡɚɧɢɧɝ ԕɚɬɨɪ ɤɨɦɩɥɟɤɫ ɮɢɡɢɤ-ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢɧɢ 
ԕɚɞɢɦ ɡɚɦɨɧɥɚɪɞɚɧ ўɪɝɚɧɢɥɚ ɛɨɲɥɚɧɝɚɧ. Ȼɭ ɬɭɪɥɢ ɦɚԕɫɚɞɥɚɪɞɚ 
ԕўɥɥɚɧɢɥɚёɬɝɚɧɥɢɝɢɧɢ ɢɮɨɞɚ ɷɬɚɞɢ. 
 Ɍɚɛɢɚɬɞɚ ɰɟɥɥɸɥɨɡɚ ɤɢɦёɜɢɣ ɬɨɥɚɥɚɪ (ɜɢɫɤɨɡɚ, ɦɢɫ ɚɦɦɢɚɤɚɬɢ ɜɚ 
ɩɚɪɞɚɫɢɦɨɧ ɦɚԟɫɭɥɨɬɥɚɪ), ёԑɨɱ ɦɚɫɫɚɫɢ – ɤɚɪɬɨɧ, ԕɨԑɨɡ, ɬɭɪɥɢ 
ɩɥɚɫɬɦɚɫɫɚɥɚɪ,  ɷɮɢɪɥɚɪɢɞɚɧ ɬɭɬɭɧɫɢɡ ɩɨɪɨɯ ɜɚ ɲɭɧɝɚ ўɯɲɚɲ ɦɚԟɫɭɥɨɬɥɚɪ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɤɟɧɝ ԕўɥɥɚɧɢɥɚɞɢ. 
ɐɟɥɥɸɥɨɡɚɧɢɧɝ ɤɢɦёɜɢɣ ɬɚɪɤɢɛɢ ɜɚ ɬɭɡɢɥɢɲɢ. ɐɟɥɥɸɥɨɡɚ 
ɦɨɥɟɤɭɥɚɫɢɧɢɧɝ ɷɥɟɦɟɧɬɚɪ ɡɜɟɧɨɫɢ ɚɧɝɢɞɪɨ β – D – ɝɥɸɤɨɡɚɞɚɧ ɬɚɲɤɢɥ 
ɬɨɩɝɚɧɥɢɝɢ ɬɚɠɪɢɛɚ ɚɫɨɫɢɞɚ ԟɚɪ ɬɨɦɨɧɥɚɦɚ  ɦɭɤɚɦɦɚɥ ўɪɝɚɧɢɥɝɚɧ. ɍɧɢɧɝ 
ɬɭɡɢɥɢɲɢ ԕɭɣɢɞɚɝɢɥɚɪ ɛɢɥɚɧ ɯɚɪɚɤɬɟɪɥɚɧɚɞɢ: 

1. ɐɟɥɥɸɥɨɡɚ ɬўɥɢԕ ɝɢɞɪɨɥɢɡɥɚɧɝɚɧɞɚ 96 – 98 % ɚɬɪɨɮɢɞɚ β – α – ɝɥɸɤɨɡɚ 
ԟɨɫɢɥ ɛўɥɚɞɢ. 

2. Ԟɚɪ ԕɚɣɫɢ ɰɟɥɥɸɥɨɡɚ ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ɷɥɟɦɟɧɬɚɪ ɡɜɟɧɨɫɢ  ɭɱɬɚɞɚɧ 
ɝɢɞɪɨɤɫɢɥ ɝɪɭɩɩɚ ɬɭɬɚɞɢ. ɍɥɚɪɞɚɧ ɛɢɬɬɚɫɢ ɛɢɪɥɚɦɱɢ, ɢɤɤɢɬɚɫɢ ɷɫɚ 
ɢɤɤɢɥɚɦɱɢ ԟɢɫɨɛɥɚɧɚɞɢ.  

3. Ȼɢɪɥɚɦɱɢ ɝɢɞɪɨɤɫɢɥ ɝɪɭɩɩɚ 6-ɭɝɥɟɪɨɞ ɚɬɨɦɢɞɚ ɛўɥɢɛ, ɢɤɤɢɥɚɦɱɢɫɢ 
ɢɤɤɢɧɱɢ ɜɚ ɭɱɢɧɱɢ ɭɝɥɟɪɨɞ ɚɬɨɦɢɞɚ ɠɨɣɥɚɲɝɚɧɞɢɪ. 

4. ɐɟɥɥɸɥɨɡɚ ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ɷɥɟɦɟɧɬɚɪ ɡɜɟɧɨ ёɩɢԕ ɡɚɧɠɢɪ (ɰɢɤɥɢɤ) 
ɬɭɡɢɥɢɲɝɚ ɷɝɚ ɛўɥɢɛ, ɩɢɪɚɧ ԟɚɥԕɚɫɢɦɨɧ ɤўɪɢɧɢɲɞɚ ɛўɥɚɞɢ. 

5. ɐɟɥɥɸɥɨɡɚ ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ɷɥɟɦɟɧɬɚɪ ɡɜɟɧɨɥɚɪ ўɡɚɪɨ ɝɥɸɤɨɡɢɞ ɛɨԑ 
ԟɨɫɢɥ ԕɢɥɢɛ ɛɢɪɢɤɚɞɢ. Ȼɢɪɢɤɢɲ ɛɢɪɢɧɱɢ ɜɚ ɬўɪɬɢɧɱɢ ɭɝɥɟɪɨɞ 
ɚɬɨɦɥɚɪɢ ɨɪɚɫɢɞɚɝɢ ɝɢɞɪɨɤɫɢɥ ɝɪɭɩɩɚɥɚɪ ԟɢɫɨɛɢɝɚ ɫɨɞɢɪ ɛўɥɝɚɧɞɢɪ.  
ɐɟɥɥɸɥɨɡɚ ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɢɧɢɧɝ ɚɫɨɫɢɣ ɲɚɪɬɥɚɪɢ. ɐɟɥɥɸɥɨɡɚ 

ɦɨɥɟɤɭɥɚɫɢɧɢɧɝ ɬɭɡɢɥɢɲɢ ԕɭɣɢɞɚɝɢ ɤўɪɢɧɢɲɞɚ ɢɮɨɞɚ ԕɢɥɢɧɚɞɢ: 

 
Ɍɚɛɢɢɣ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɦɨɥɟɤɭɥɹɪ ɨԑɢɪɥɢɝɢ ɠɭɞɚ ɚɧɢԕ ɷɦɟɫ. Ʌɟɤɢɧ 

ɤɢɦёɜɢɣ ԕɚɣɬɚ ɢɲɥɚɲ ɭɱɭɧ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢ  ɋɉ = 
1000 – 1500, ɭɧɢɧɝ ўɪɬɚɱɚ ɦɨɥɟɤɭɥɹɪ ɨԑɢɪɥɢɝɢ  162000 ɛўɥɝɚɧ ɦɚԟɫɭɥɨɬɢ 
ԕўɥɥɚɧɢɥɚɞɢ.  

ɐɟɥɥɸɥɨɡɚɧɢ ԕɭɣɢɞɚɝɢ ɨɞɞɢɣ (ɋ6ɇ10Ɉ6) ёɤɢ ɝɢɞɪɨɤɫɢɞɢ ɚɥɨԟɢɞɚ 
[C6H7O2(OH)3]x  ɚɠɪɚɥɢɛ ɤўɪɫɚɬɢɥɝɚɧ ԟɨɥɞɚ ɷɦɩɟɪɢɤ ɮɨɪɦɭɥɚ ɤўɪɢɧɢɲɢɞɚ 
ёɡɢɛ ɢɮɨɞɚɥɚɲ ɦɭɦɤɢɧ. 
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Figure 2.1. Handling of wood at the pulp mill
3
 

 

 
 

 
The dimensions of wood chip (Iggesund Tools©)

4
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example: bark content of stemwood (<D � 60 cm) = 8 % 

 barking degree 90 % 

bark content on log after 90 

% bark removal = 0.8 % 

60 % of stemwood to lumber 40 

% of stemwood in slabs 

all bark on slabs 0.8 % / 40 % 

2 % bark in sawmill chips 

 barking degree 80 % 

bark content on log after 80 % bark 

removal = 1.6 % 

60 % of stemwood to lumber 40 % of 

stemwood in slabs 

all bark on slabs 1.6 % / 40 % 4 % bark 

in sawmill chips 
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Calculation example of bark in sawmill chips after decrease in barking 

degree at sawmill
5
. 

 

9.2. Ԕɨԑɨɡ ɫɚɧɨɚɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ ɢɧɧɨɜɚɰɢɨɧ 
ɣўɥɥɚɪɢ 

Ɇɚɴɥɭɦɤɢ ɬɨԑɨɡ ɬɭɪ ɜɚ ɧɚɜɥɚɪɢ 5000 ɞɚɧ ɨɪɬɢԕ. ɍɥɚɪ ўɧ ɫɢɧɮɝɚ ɛўɥɢɧɚɞɢ: 
1. Ȼɨɫɦɚ (ɦɚɬɛɚɚ) ɭɱɭɧ ΙɨΕɨɡɥɚɪ – ɤўɩɥɚɛ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢɝɚɧ ԕɨԑɨɡ 

ɬɭɪɥɚɪɞɚɧ ɛўɥɢɛ, ɚɫɨɫɚɧ ɦɚɬɛɚɚ ɜɚ (ɢɡɨɛɪɚɬɢɬɟɥɶɧɨɣ) ɦɚԟɫɭɥɨɬ (ɝɚɡɟɬɚ, 
ɛɨɫɦɚɯɨɧɚ, ɨɮɫɟɬ, ɱɭԕɭɪ ɛɨɫɦɚ, ɤɚɪɬɨɝɪɚɮɢɤ, ɦɭԕɨɜɚ, ɷɬɢɤɟɬɤɚ ɜɚ ɛɨɲԕɚ) 
ɭɱɭɧ ɦўɥɠɚɥɥɚɧɝɚɧ. 

2. Ⱦɟɤɚɪɚɬɢɜ ΙɨΕɨɡ – ԟɚɪ ɯɢɥ ɪɚɧɝɚ ɛўɹɥɝɚɧ, ɫɢɥɥɢԕ ёɤɢ ɸɡɚɫɢ 
ɤɪɟɩɢɪɥɚɧɝɚɧ ёɤɢ ɛɚɯɦɚɥ ɬɭɫɥɢ, ɦɪɚɦɨɪ, ɬɟɪɢ, ɩɨɥɨɬɧɨ; ɛɭ – ɚɷɪɨɝɪɚɮɢɹ, 
ɛɚɯɦɚɥ, ɤɪɟɩɢɪɥɚɧɝɚɧ, ɦɪɚɦɨɪ ɜɚ ɛɨɲԕɚ ɤўɪɢɧɢɲɞɚɝɢ ԕɨԑɨɡ ɛўɥɢɛ, ɤɢɬɨɛ 
ɦɭԕɨɜɚɥɚɪɢɧɢ ɜɚ ɤɢɬɨɛ-ɠɭɪɧɚɥ ɦɚԟɫɭɥɨɬɥɚɪɧɢ  ɛɟɡɚɲɞɚ ɢɲɥɚɬɢɥɚɞɢ.  

3. Ёɡɭɜ ɭɱɭɧ, ɩɪɢɧɬɟɪɞɚ ɛɨɫɢɲ, ɱɢɡɦɚɱɢɥɢɤ ɜɚ ɪɚɫɦ ɱɢɡɢɲ ɭɱɭɧ ԕɨԑɨɡ – 

ёɡɭɜ, ɪɚɧɝɥɢ, ɞɚɮɬɚɪ, ɩɨɱɬɚ, ɦɚɲɢɧɚ ёɡɭɜ, ɪɨɬɚɬɨɪ, ɧɭɫɯɚ ɤўɱɢɪɢɲ,  
ɱɢɡɦɚɱɢɥɢɤ, ɜɚɬɦɚɧ ԕɨԑɨɡ, ɤɚɥɶɤɚ ԕɨԑɨɡ, ɬɢɧɢԕ ɱɢɡɦɚɱɢɥɢɤ ԕɨԑɨɡ, ɪɚɫɦ ɱɢɡɢɲ 
ɜɚ ɛɨɲԕɚɥɚɪ.      
   4. ɗɥɟɤɬɪɨɬɟɯɧɢɤ ԕɨԑɨɡ – ɷɥɟɤɬɪɢɡɨɥɹɰɢɹ, ɬɟɥɟɮɨɧ, ɤɨɧɞɟɧɫɚɬɨɪ, 
ɤɚɛɟɥɶ, ɹɪɢɦўɬɤɚɡɝɢɱɥɢ ɤɚɛɟɥɶ ɜɚ ɛɨɲԕɚɥɚɪ.  

5. Ўɪɚɲ ɬɚɯɥɚɲ ɭɱɭɧ ΙɨΕɨɡ – ɚɜɬɨɦɚɬ ɭɫɭɥɢɞɚ ɨɡɢԕ ɨɜԕɚɬ 
ɦɚԟɫɭɥɨɬɥɚɪɧɢ ԕɚɞɨԕɥɚɲ, ԕɚɧɞɧɢ ўɪɚɲ ԕɨԑɨɡɢ, ɱɨɣ, ɦɟɜɚ, ɲɢɲɚ ɢɞɢɲɥɚɪ, 
ɬўԕɢɦɚɱɢɥɢɤ ɦɚԟɫɭɥɨɬɥɚɪ, ԕɨɩ ԕɨԑɨɡ, ԕɨԑɨɡ ԕɭɬɢɥɚɪ, ɤɢɧɨ-ɮɨɬɨɦɚɬɟɪɢɚɥɥɚɪ 
ɭɱɭɧ ɧɭɪ ўɬɤɚɡɦɚɣɞɢɝɚɧ ԕɨԑɨɡ, ёԑ-ɦɨɣ ўɬɤɚɡɦɚɣɞɢɝɚɧ ўɪɨɜ ԕɨԑɨɡ, ўɪɨɜ, 
ўɫɢɦɥɢɤ ɩɟɪɝɚɦɟɧɬ, ɩɟɪɝɚɦɢɧ ɜɚ ɛɨɲԕɚɥɚɪ. 

6. ɇɭɪ ɫɟɡɝɢɪ ΙɨΕɨɡ – ɧɭɪ ɫɟɡɝɢɪ, ɧɭɪ ɫɟɡɝɢɪ ɞɢɨɩɨɡɢɬɢɜ ɜɚ ɮɨɬɨɝɪɚɮɢɹ 
ԕɨԑɨɡ, ɧɭɪ ɫɟɡɝɢɪ ɞɢɨɩɨɡɢɬɢɜ ɤɚɥɶɤɚ.  

7. ɋɢɝɚɪɟɬ ɜɚ ɩɚɩɢɪɨɫ ɬɚɣёɪɥɚɲ ɭɱɭɧ ΙɨΕɨɡ – ɱɟɤɢɲ, ɦɭɧɲɬɭɤɥɢ, 
ɩɚɩɢɪɨɫ ɜɚ ɫɢɝɚɪɟɬ. 

8. ɒɢɦɭɜɱɢ ΙɨΕɨɡ – ɯɪɨɦɚɬɨɝɪɚɮɢɹ ɭɱɭɧ ɲɢɦɭɜɱɢ ԕɨԑɨɡ, ԟɚɪ ɯɢɥ 
ɮɢɥɶɬɪɥɨɜɱɢ. 

9. ɚɪ ɯɢɥ ɦɚΙɫɚɞɥɚɪ ɭɱɭɧ Ιўɥɥɚɧɢɥɚɞɢɝɚɧ ɫɚɧɨɚɬ ΙɨΕɨɡ – ɫɢɦɨɛ ɪɭԟ 
ɷɥɟɦɟɧɬɥɚɪ ɭɱɭɧ, ɤɢɦёɜɢɣ ɬɨɤ ɦɚɧɴɛɚɢ, ɤɚɥɚɧɞɪ ԕɨԑɨɡ, ɩɚɬɪɨɧ, ɲɩɚɝɚɬ, 
ɩɟɪɮɨɤɚɪɬɚ, ɫɭɜɞɚ ɷɪɢɣɞɢɝɚɧ, ɬɟɪɦɨɪɟɚɤɬɢɜ, ɢɫɫɢԕɥɢɤ ɫɟɡɝɢɪ, ɷɥɟɤɬɪɨɝɪɚɮɢɹ 
ɭɱɭɧ, ɧɭɫɯɚ ɤўɱɢɪɢɲ ɭɱɭɧ ɝɭɦɢɪɥɚɲ ԕɨԑɨɡ ɜɚ ɛɨɲԕɚɥɚɪ.    

10. Ⱥɫɨɫ-ΙɨΕɨɡ – ɛɭɧɝɚ ɤɢɪɭɜɱɢ ԕɨԑɨɡɥɚɪ: ԟɚɪ ɯɢɥ ɤўɪɢɧɢɲɞɚ ԕɨԑɨɡ 
ɨɥɢɲɞɚ ɚɫɨɫ ɫɢɮɚɬɢɞɚ, ɦɨɫ ɢɲɥɨɜ ɛɟɪɢɥɝɚɧ ԕɨԑɨɡ ɦɚԟɫɭɥɨɬ ɜɚ ɮɢɛɪɥɚɪ, 
ɲɢɦɞɢɪɢɥɝɚɧ ɜɚ ԕɨɩɥɚɦɚ (ɚɫɨɫ-ԕɨԑɨɡ, ɛўɪɥɚɲ ɚɫɨɫɢ, ɬɟɪɦɨɪɟɚɤɬɢɜ, ɧɭɫɯɚ 
ɤўɱɢɪɢɲ, ɩɚɪɚɮɢɧɥɚɧɝɚɧ, ɩɟɪɝɚɦɟɧɬ, ɮɨɬɨԕɨԑɨɡ, ɮɨɬɨɤɚɥɶɤɚ, ԕɭɦԕɨԑɨɡ, ɫɭɬ 
ɦɚԟɫɭɥɨɬɥɚɪɧɢ ԕɚɞɨԕɥɚɲ, ɝɢɝɢɟɧɚ ɫɚɥɮɟɬɤɚ, ɟɥɢɦɥɚɧɝɚɧ ɥɟɧɬɚ, ɟɥɢɦɥɚɧɝɚɧ 
ɤɚɪɬɨɧ ɜɚ ɛɨɲԕɚɥɚɪ.  
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ԔɈԐɈɁ  ɆȺɋɋȺɋɂɇɂ  ɌȺɃЁɊɅȺɒ 

Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ԕɭɣɢɲ, ԕɨԑɨɡ ɜɚ ɤɚɪɬɨɧ ɨɥɢɲ ɦɚɲɢɧɚɥɚɪɢ 
ɫɯɟɦɚɫɢɧɢɧɝ ɚɠɪɚɥɦɚɫ ԕɢɫɦɢ ԟɢɫɨɛɥɚɧɚɞɢ. Ȼɭ ɫɢɫɬɟɦɚɧɢɧɝ ɚɫɨɫɢɣ ɜɚɡɢɮɚɫɢ 
– ɦɚɫɫɚɧɢ ɦɚɲɢɧɚɧɢɧɝ ɛɨɫɢɦ ɹɲɢɝɢɝɚ (ɧɚɩɨɪɧɵɣ ɹɳɢɤ)ɠўɧɚɬɢɲɝɚ 
ɬɚɣёɪɥɚɲɞɚɧ ɢɛɨɪɚɬ. Ɇɚɫɫɚɧɢ ԕɭɣɢɲɝɚ ɬɚɣёɪɥɚɲ ɭɱɭɧ ԕɭɣɢɞɚɝɢ ɢɲɥɚɪ 
ɛɚɠɚɪɢɥɚɞɢ: 

- ɚɪɚɥɚɲɬɢɪɢɲ ԟɨɜɡɚɫɢɞɚɧ ɤɟɣɢɧ ɦɚɫɫɚɧɢ ɫɭɸɥɬɢɪɢɲ;  
- ɦɚɫɫɚɧɢ  ԕўɲɢɦɱɚɥɚɪɞɚɧ ɬўɥɢԕ ɬɨɡɚɥɚɲ; 
- ɦɚɫɫɚɧɢ ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲ. 
Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ɬɚɣёɪɥɚɲ ɫɢɫɬɟɦɚɫɢ ɛɢɪ ɧɟɱɬɚ ɛɥɨɤɥɚɪɧɢ  ўɡ ɢɱɢɝɚ 

ɨɥɚɞɢ. Ȼɭ ɛɥɨɤɥɚɪ ɦɚɫɫɚɧɢ ɫɭɸɥɬɢɪɢɲ, ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɲ, ɦɚɫɫɚɧɢ 
ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲ ɜɚ ɛɨɲԕɚɥɚɪɞɚɧ ɢɛɨɪɚɬ. ɋɢɫɬɟɦɚɧɢɧɝ ɬɚɪɤɢɛɢɣ ԕɢɫɦɢ 
ԕɭɣɢɞɚɝɢɥɚɪɞɚɧ ɢɛɨɪɚɬ: ɧɚɫɨɫɥɚɪ, ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ɛɢɪ ɠɨɣɞɚɧ ɢɤɤɢɧɱɢ 
ɠɨɣɝɚ ɠўɧɚɬɢɲ ɭɱɭɧ ɤɟɪɚɤɥɢ ɚɪɦɚɬɭɪɚ ɜɚ ɤɨɦɦɭɧɢɤɚɰɢɹɥɚɪ, ɱɢԕɢɧɞɢɥɚɪ, 
ɚɣɥɚɧɦɚ ɜɚ ɬɨɡɚ ɫɭɜɥɚɪɞɢɪ. əɪɢɦɦɚԟɫɭɥɨɬ ɬɭɪɢ ɜɚ ɦɚԟɫɭɥɨɬɝɚ ԕўɣɢɥɝɚɧ 
ɬɚɥɚɛɥɚɪɝɚ ԕɚɪɚɛ, ɦɚɫɫɚɧɢ ɬɚɣёɪɥɚɲɞɚ ɚɣɪɢɦ ɛɥɨɤɥɚɪ  ɛɨɲԕɚ ɮɭɧɤɰɢɹɥɚɪɧɢ 
ԟɚɦ ɛɚɠɚɪɢɲɢ ɦɭɦɤɢɧ. Ʉўɩ ԕɚɜɚɬɥɢ ɦɚԟɫɭɥɨɬ ɬɚɣёɪɥɚɧɝɚɧɞɚ (ɤɚɪɬɨɧ, ɚɫɨɫ-

ԕɨԑɨɡ ɜɚ ɛɨɲԕɚɥɚɪ), ɦɚԟɫɭɥɨɬɧɢɧɝ ԟɚɪ ɛɢɪ ԕɚɜɚɬɢɧɢ ԕɭɣɢɲɞɚ ԕɨԑɨɡ 
ɦɚɫɫɚɫɢɧɢ ɚɥɨԟɢɞɚ ɬɚɣёɪɥɚɲ ɫɢɫɬɟɦɚɫɢ ɛўɥɢɲɢ ɤɟɪɚɤ. Ȼɭ ԕɨԑɨɡ ɨɥɢɲ 
ɦɚɲɢɧɚɫɢɧɢɧɝ ɢɲɥɚɲɢɝɚ ɢɠɨɛɢɣ ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ. 

Ɍɨɥɚɥɢ ɹɪɢɦɦɚԟɫɭɥɨɬɥɚɪ ɮɚɛɪɢɤɚɝɚ ɤɟɥɬɢɪɢɲɢɞɚɧ ɨɥɞɢɧ ɬɟɝɢɲɥɢ 
ɛўɥɢɦɥɚɪɞɚ ɬɨɡɚɥɚɧɚɞɢ ɜɚ ɢɮɥɨɫɥɢɤɞɚɧ ɬɨɡɚɥɚɧɚɞɢ. ɒɭ ɫɚɛɚɛɥɢ ԕɭɣɢɲɝɚ 
ɬɚɣёɪɥɚɲɞɚ ɬɨɥɚɥɚɪɧɢɧɝ ɢɫɪɨɮɢ ɠɭɞɚ ɤɚɦ ɛўɥɚɞɢ. 

Ԕɭɣɢɲɞɚɧ ɨɥɞɢɧ ɦɚɫɫɚɧɢ ɬɨɡɚɥɚɲɧɢɧɝ ɬɢɩɚɜɢɣ ɫɯɟɦɚɫɢ 1-ɪɚɫɦɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ. 

 

1-ɪɚɫɦ.Ɇɚɫɫɚɧɢ ɛɢɪ ɛɨɫԕɢɱɥɢ  
ɫɭɸɥɬɢɪɢɲ ɭɫɭɥɢɞɚ ɬɚɣёɪɥɚɲ 
ɫɢɫɬɟɦɚɫɢɧɢɧɝ ɫɯɟɦɚɫɢ: 
1 – ɚɪɚɥɚɲɬɢɪɭɜɱɢ ɧɚɫɨɫɥɚɪ; 2 – 

ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱ; 3 – ɦɚɲɢɧɚ 
ɭɫɭɥɢɞɚ ɧɚɜɥɚɪɝɚ ɚɠɪɚɬɢɲ; 4 – 

ɛɨɫɢɦ ɹɲɢɝɢ; 5 – ɬўɪ ɬɚɝɢɞɚɝɢ ɫɭɜ 
ɫɚԕɥɚɧɚɞɢɝɚɧ ɛɚɤ; 6 – ɦɚɲɢɧɚ 
ԟɚɜɡɚɫɢ 

 

       Ɉɞɚɬɞɚ, ɛɨɫɢɦ ɹɲɢɝɢɞɚ ɤɢɱɢɤ ɤɨɧɰɟɧɬɪɚɰɢɹɥɢ (0,4...0,5 %) ɦɚɫɫɚ ɢɤɤɢ 
ɛɨɫԕɢɱɥɢ ɫɢɫɬɟɦɚɧɢ ԕўɥɥɚɛ ɫɭɸɥɬɢɪɢɥɚɞɢ. Ȼɢɪɢɧɱɢ ɛɨɫԕɢɱɝɚ ɦɚɫɫɚ  
ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱɞɚɧ ɨɥɞɢɧ 0,7...1,0 % ɝɚɱɚ, ɢɤɤɢɧɱɢ ɛɨɫԕɢɱɝɚ ɷɫɚ  ɛɨɫɢɦ 
ɹɲɢɝɢɞɚ ɤɟɪɚɤɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹɝɚɱɚ ɫɭɸɥɬɢɪɢɥɚɞɢ. Ȼɭ ɭɫɭɥɥɚɪ ɭɸɪɦɚɥɢ 
ɬɨɡɚɥɚɲɧɢ ԕɢɫԕɚɪɬɢɪɢɲɝɚ ёɪɞɚɦ ɛɟɪɚɞɢ. Ȼɭ ɭɫɭɥ 1 ɦ2

 ɦɚɣɞɨɧɥɢ ԕɨԑɨɡ 
ɦɚɫɫɚɫɢ ԟɚɪ ɯɢɥ ɛўɥɝɚɧɞɚ ɢɲɥɚɬɢɥɚɞɢ, ɱɭɧɤɢ ɦɚɫɫɚ ԟɚɠɦɢ ɬɟɡ-ɬɟɡ 
ўɡɝɚɪɬɢɪɢɥɚɞɢ.  ɋɢɫɬɟɦɚ ɛɚɪԕɚɪɨɪ ɢɲɥɚɲɢ ɭɱɭɧ 2– ɛɨɫԕɢɱɞɚ ɦɚɫɫɚɧɢ 
ɤɟɪɚɤɥɢ ԟɚɠɦɞɚ ɫɭɸɥɬɢɪɢɲ ɤɟɪɚɤ ɛўɥɚɞɢ.   

Ⱥɣɪɢɦ ԟɨɥɥɚɪɞɚ ɛɢɪ ɛɨɫԕɢɱɥɢ ɫɢɫɬɟɦɚɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ȼɭɧɞɚ 
ɦɚɫɫɚɧɢɧɝ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɛɨɫɢɦ ɹɲɢɝɢ ɯɭɫɭɫɢɹɬɢɝɚ ɤўɪɚ ɫɭɸɥɬɢɪɢɥɚɞɢ. 
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Ɇɚɫɫɚɧɢ ɦɚɲɢɧɚɝɚ ɛɟɪɢɲɞɚɧ ɨɥɞɢɧ ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲ ɬɟɯɧɨɥɨɝɢɤ ɫɯɟɦɚɫɢ  2 
– ɪɚɫɦɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 

Ⱥɫɨɫɢɣ ɨԕɢɦ ɫɭɸɥɬɢɪɢɥɝɚɱ, ɦɚɫɫɚ ɦɚɲɢɧɚɧɢɧɝ ɫɚɪɚɥɚɲ ԕɢɫɦɢɝɚ 
ɠўɧɚɬɢɥɚɞɢ. Ɇɚɫɫɚɧɢ ɞɟɤɭɥɚɬɨɪɞɚ ɫɭɸɥɬɢɪɢɲ ɭɱɭɧ ɬўɪ ɬɚɝɢɞɚɝɢ ɫɭɜɞɚɧ  
ɮɨɣɞɚɥɚɧɢɥɚɞɢ. ɘԕɨɪɢ ɬɟɡɥɢɤɞɚ ɢɲɥɚɣɞɢɝɚɧ ɦɚɲɢɧɚɥɚɪɞɚ ɛɭ ɭɫɭɥ ɤɟɧɝ 
ԕўɥɥɚɧɢɥɚɞɢ. 

 

2-ɪɚɫɦ.Ɇɚɫɫɚɧɢ ɬɚɣёɪɥɚɲɞɚ 
ɞɟɚɷɪɚɰɢɹɥɚɲ ɫɯɟɦɚɫɢ: 
1 – ɚɪɚɥɚɲɬɢɪɭɜɱɢ ɧɚɫɨɫɥɚɪ;  
2 – ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱ;  
3 – ɞɟɤɭɥɹɬɨɪ; 4  – ɦɚɲɢɧɚ ёɪɞɚɦɢɞɚ 
ɧɚɜɥɚɪɝɚ ɚɠɪɚɬɢɲ; 5 – ɛɨɫɢɦ ɹɲɢɝɢ;  
6 – ɬўɪ ɬɚɝɢɞɚ ɠɨɣɥɚɲɝɚɧ  ɫɭɜ ɛɚɤɢ;  
7 – ɦɚɲɢɧɚ ԟɚɜɡɚ. 
 

Ɇɚɫɫɚɧɢ ɦɚɲɢɧɚ ԟɚɜɡɚɥɚɪɢɞɚ ɫɚԕɥɚɲ. Ԕɨԑɨɡ ɦɚɫɫɚɫɢ ԕɨԑɨɡɧɢ 
ԕɭɣɢɲɝɚ ɬɚɣёɪɥɚɲ ɫɢɫɬɟɦɚɫɢɝɚ ɦɚɣɞɚɥɚɲ-ɬɚɣёɪɥɚɲ ɛўɥɢɦɢɞɚɧ ɤɟɥɚɞɢ. Ȼɭ 
ɛўɥɢɦɞɚ ɹɪɢɦɦɚԟɫɭɥɨɬ ɦɚɣɞɚɥɚɧɚɞɢ, ԕɢɫɦɚɧ ɬɨɡɚɥɚɧɚɞɢ ɜɚ ɤɟɪɚɤɥɢ 
ɤɨɦɩɨɡɢɬɥɚɪ: ɬўɥɞɢɪɝɢɱ, ɛўёԕ, ɟɥɢɦ ɜɚ ɛɨɲԕɚ ɦɨɞɞɚɥɚɪ ԕўɲɢɥɚɞɢ. Ɍɚɣёɪ 
ɤɨɦɩɨɧɟɧɬ ɦɚɲɢɧɚ ԟɚɜɡɚɫɢɝɚ 3...4 % ɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹɞɚ ɛɟɪɢɥɚɞɢ. 

Ɇɚɲɢɧɚ ԟɚɜɡɚɫɢɧɢɧɝ ɜɚɡɢɮɚɫɢ ɤɨɦɩɨɧɟɧɬɥɚɪ ɜɚ ɦɚɫɫɚ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢɧɝ ɛɚɪԕɚɪɨɪɥɢɝɢ ɫɚԕɥɚɲ ԟɚɦɞɚ ɛɭɮɟɪ ɡɚԟɢɪɚɧɢ ɤɟɣɢɧɝɢ 
ɬɟɯɧɨɥɨɝɢɤ ɛўɥɢɦɝɚ ɭɡɥɭɤɫɢɡ ɟɬɤɚɡɢɛ ɬɭɪɢɲɞɚɧ ɢɛɨɪɚɬ. Ɇɚɲɢɧɚ ԟɚɜɡɚɫɢɞɚ 
ɭɡɥɭɤɫɢɡ ɚɪɚɥɚɲɬɢɪɢɥɢɛ ɬɭɪɢɲ ɨɪԕɚɥɢ Ʉɨɦɩɨɧɟɧɬɥɚɪɧɢɧɝ ɛɢɪ ɯɢɥɥɢɝɢ ɜɚ 
ɦɚɫɫɚ ԟɨɫɫɚɥɚɪɢɧɢɧɝ ɛɚɪԕɚɪɨɪɥɢɝɢɝɚ ɷɪɢɲɢɥɚɞɢ. ɉɚɪɪɚɤɥɢ ɤɭɪɚɤɥɚɪɧɢɧɝ 
ɚɣɥɚɧɢɲ ɱɚɫɬɨɬɚɫɢɧɢ ўɡɝɚɪɬɢɪɢɛ ɬɭɪɢɲ ɨɪԕɚɥɢ ɚɪɚɥɚɲɬɢɪɢɲ ɬɟɡɥɢɝɢ ԟɨɫɢɥ 
ԕɢɥɢɧɚɞɢ.  

Ɇɚɲɢɧɚ ԟɚɜɡɚɫɢɧɢɧɝ ԟɚɠɦɢ, ɦɚɲɢɧɚɧɢɧɝ ԕɭɜɜɚɬɢɝɚ ԕɚɪɚɛ, 10...90 ɦɢɧ 
ɢɲɥɚɛ ɬɭɪɢɲɢ ԟɢɫɨɛɢɞɚɧ ɬɚɧɥɚɧɚɞɢ. Ɇɚɲɢɧɚ ԟɚɜɡɚɫɢ ɝɨɪɢɡɨɧɬɚɥ ёɤɢ 
ɜɟɪɬɢɤɚɥ ɰɢɥɢɧɞɪ ɲɚɤɥɢɞɚ ɛўɥɚɞɢ. Ԟɨɡɢɪ, ɚɫɨɫɚɧ, ɜɟɪɬɢɤɚɥ ɰɢɥɢɧɞɪ 
ɲɚɤɥɢɞɚɝɢ  ɦɚɲɢɧɚɥɚɪ ɢɲɥɚɬɢɥɦɨԕɞɚ. 

Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ɫɭɸɥɬɢɪɢɲ (3-ɪɚɫɦ).Ԕɨԑɨɡ ɦɚɫɫɚɫɢ ԕɨԑɨɡ ԕɭɣɢɲ 
ɦɚɲɢɧɚɫɢɝɚ ɭɡɚɬɢɲɞɚɧ ɨɥɞɢɧ ɫɭɸɥɬɢɪɢɥɚɞɢ.  Ɇɚɫɫɚɧɢ ɫɭɸɥɬɢɪɢɲ ɭɱɭɧ  
ɦɚɲɢɧɚ ɬўɪɢ ɬɚɝɢɞɚɝɢ ɫɭɜɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. ɋɭɸɥɬɢɪɢɲ ɞɚɪɚɠɚɫɢ 1 ɦ2

 ɥɢ 
ԕɨԑɨɡɧɢɧɝ ɦɚɫɫɚɫɢɝɚ, ɬɨɥɚɥɚɪɧɢɧɝ ԕɚɣɫɢ ɞɚɪɚɯɬ ёɤɢ ɩɚɯɬɚ ɦɨɦɢԑɢɞɚɧ 
ɨɥɢɧɝɚɧɢɝɚ, ɦɚɣɞɚɥɚɧɢɲ ɞɚɪɚɠɚɫɢɝɚ, ɲɭɧɢɧɝɞɟɤ, ɦɚɫɫɚ ɬɟɦɩɟɪɚɬɭɪɚɫɢ,  ɬўɪ 
ɫɬɨɥɢ ɤɨɧɫɬɪɭɤɰɢɹɫɢ (ɬўɪ ɭɡɭɧɥɢɝɢ, ɫўɪɭɜɱɢ ɹɲɢɤ ԕɭɜɜɚɬɢ)ɝɢ ɛɨԑɥɢԕ.  

Ʉɚɦ ԕɭɜɜɚɬɥɢ ɦɚɲɢɧɚɥɚɪɞɚ ɦɚɫɫɚɧɢ ɫɭɸɥɬɢɪɢɲ ɭɱɭɧ  ɫɭɜ ɛɢɪ ɬɟɤɢɫɞɚ 
ɬɨɲɢɛ ɬɭɪɚɞɢɝɚ ɛɚɤɥɚɪɞɚɧ ɫɭɜ ɭɡɥɭɤɫɢɡ ɛɟɪɢɛ ɬɭɪɢɥɚɞɢ. Ȼɭ ɛɚɤɥɚɪɧɢɧɝ ɫɚɬɯɢ 
ɣɢԑɭɜɱɢ ɪɟɝɢɫɬɪɞɚɧ 4...6 ɦ ɛɚɥɚɧɞɥɢɤɞɚ ɠɨɣɥɚɲɝɚɧ ɛўɥɚɞɢ. Ⱥɣɥɚɧɦɚ ɫɭɜ ɜɚ 
ɦɚɫɫɚ ɧɚɫɨɫɥɚɪ ɨɪԕɚɥɢ ɭɡɚɬɢɥɚɞɢ. Ɉɪɬɢԕɱɚ ɚɣɥɚɧɦɚ ɫɭɜ ɜɚ ɦɚɫɫɚ ɬўɫɢԕɞɚɧ 
ɬɨɲɢɛ, ԕɭɜɭɪ ɨɪԕɚɥɢ ԕɚɣɬɢɛ ɚɣɥɚɧɦɚ ɫɭɜ ɣɢԑɢɥɚɞɢɝɚɧ ɛɚɤɤɚ, ɦɚɫɫɚ ɷɫɚ – 

ɦɚɲɢɧɚ ԟɚɜɡɚɫɢɝɚ ԕɭɣɢɥɚɞɢ. 
Ɍɟɡ ԟɚɪɚɤɚɬɥɚɧɚɞɢɝɚɧ ɦɚɲɢɧɚɥɚɪ ɭɱɭɧ ɛɭ ɭɫɭɥɧɢ ԕўɥɥɚɛ ɛўɥɦɚɣɞɢ, 

ɭɥɚɪɞɚ ɚɪɚɥɚɲɬɢɪɭɜɱɢ ɧɚɫɨɫɥɚɪ ɢɲɥɚɬɢɥɚɞɢ.  
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Ɇɚɫɫɚɧɢ, ɚɪɚɥɚɲɬɢɪɭɜɱɢ ɧɚɫɨɫɥɚɪ ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 5 
% ɛўɥɝɚɧɱɚ ԟɚɣɞɚɲɢ ɦɭɦɤɢɧ. ɋɭɸɥɬɢɪɭɜɱɢ ɫɭɜɧɢ ɫўɪɭɜɱɢ ɧɚɫɨɫ ɥɢɧɢɹɫɢɝɚ 
ɛɟɪɢɲɞɚɧ ɨɥɞɢɧ ԕўɲɢɦɱɚ ԕɭɜɭɪ ɩɚɣɜɚɧɞɥɚɧɚɞɢ. ɋɢɫɬɟɦɚ ɛɢɪ ɦɟɴёɪɞɚ  
ɢɲɥɚɲɢ ɭɱɭɧ ԕɭɜɭɪɢɞɚɝɢ ɛɨɫɢɦ 10 ɤɉɚ ɞɚɧ ɤɚɦ ɛўɥɦɚɫɥɢɝɢ ɥɨɡɢɦ. 

 

 

3-ɪɚɫɦ. Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ 
ɫɭɸɥɬɢɪɭɜɱɢ ԕɭɪɢɥɦɚ: 
1 – ɤɨɪɩɭɫ; 2, 3 – ԕɭɜɭɪɥɚɪ; 4 – 

ɡɚɫɥɨɧɤɚ; 
 5 –ɤɨɦɩɨɧɟɧɬɥɚɪɧɢɧɝ ɱɢԕɢɲ ɠɨɣɢ; 
6 – ɚɪɚɥɚɲɬɢɪɭɜɱɢ ɧɚɫɨɫ. 
 

        Ԕɭɪɢɥɦɚ ɤɨɪɩɭɫ (1) ɧɢɧɝ ɩɚɫɬɤɢ ԕɢɫɦɢɝɚ ўɪɧɚɬɢɥɝɚɧ. Ԕɭɸԕ ɦɚɫɫɚ ɧɚɫɨɫ 
ёɪɞɚɦɢɞɚ ɦɚɲɢɧɚ ԟɚɜɡɚɫɢɞɚɝɢ ԕɭɜɭɪ (2) ɨɪԕɚɥɢ ɚɣɥɚɧɦɚ ɫɭɜ ɛɟɪɢɥɚɞɢɝɚɧ 
ԕɭɜɭɪ (3) ԕɭɜɭɪ ɢɱɢɝɚ ўɪɧɚɬɢɥɝɚɧ ԕɭɜɭɪ ɨɪԕɚɥɢ ɛɟɪɢɥɚɞɢ. Ȼɭ ԕɭɜɭɪɥɚɪ 
ɨɪԕɚɥɢ ɛɟɪɢɥɚёɬɝɚɧ ԕɭɸԕ ɦɚɫɫɚ ɜɚ ɚɣɥɚɧɦɚ ɫɭɜ ɧɢɫɛɚɬɢ 5 ɞɚɧ 10 ɝɚɱɚ ɛўɥɢɲɢ 
ɤɟɪɚɤ. Ʉɨɦɩɨɧɟɧɬɥɚɪɧɢɧɝ ɱɢԕɢɲ ɠɨɣɢ (5) ɞɚɝɢ ɧɚɫɨɫ (6) ёɧɢɞɚ  “ɩɨɪɬɥɨɜɱɢ” 

ɷɮɮɟɤɬ ԟɨɫɢɥ ɛўɥɚɞɢ. Ɇɚɫɫɚ ɫɭɸɥɬɢɪɢɥɝɚɱ, ɭɧɢɧɝ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ, ɚ.ԕ. 
ɬɨɥɚɥɚɪɝɚ ɧɢɫɛɚɬɚɧ  0,1...0,3 % ɬɚɲɤɢɥ ɷɬɚɞɢ. 

Ɇɚɫɫɚɧɢ ɬɨɡɚɥɚɲ. Ԕɢɫɦɚɧ ёɤɢ ɬўɥɢԕ ɫɭɸɥɬɢɪɢɥɝɚɧ ɦɚɫɫɚ ɧɚɫɨɫɥɚɪ 
ёɪɞɚɦɢɞɚ ɬɨɡɚɥɚɲ ԕɭɪɢɥɦɚɥɚɪɢɝɚ ɸɛɨɪɢɥɚɞɢ. Ɍɨɡɚɥɚɧɢɲ ɞɚɪɚɠɚɫɢ 
ɦɚɲɢɧɚɧɢɧɝ ɢɲɥɚɲɢɝɚ ɜɚ ɨɥɢɧɝɚɧ ɦɚԟɫɭɥɨɬ ɫɢɮɚɬɢɝɚ ɬɚɴɫɢɪ ɷɬɚɞɢ. 

Ɍɨɥɚɥɢ ɦɚɫɫɚ ɢɮɥɨɫɥɢɤ ԟɨɫɢɥ ɛўɥɢɲɢ, ɲɚɤɥɢ ɜɚ ўɥɱɚɦɢɝɚ ԕɚɪɚɛ ԟɚɪ 
ɯɢɥ ɛўɥɚɞɢ. ɍɥɚɪ ɦɢɧɟɪɚɥ, ɦɟɬɚɥɥɢ ԕўɲɢɦɱɚɥɚɪ, ɩɨɥɢɦɟɪ ɩɥёɧɤɚ ɩɚɪɱɚɥɚɪɢ, 
ɪɟɡɢɧɚ, ɬɨɥɚ ɡɚɪɪɚɱɚɥɚɪɢ, ԕɚɣɬɚ ɢɲɥɚɲɝɚ ɸɛɨɪɢɥɝɚɧ ɧɭԕɫɨɧɥɢ ԕɨԑɨɡɧɢɧɝ 
ɦɚɣɞɚɥɚɧɦɚɣ ԕɨɥɝɚɧ ɦɚɣɞɚ ɩɚɪɱɚɥɚɪɢ, ɬɨɥɚ ɬɭɝɭɧɱɚɥɚɪɢ ɜɚ ɬўɩɥɚɦɥɚɪɢ, 
ɬўɥɞɢɪɭɜɱɢ ɡɚɪɪɚɱɚɥɚɪɢ, ɟɥɢɦ, ɞɚɪɚɯɬɧɢɧɝ ўɡɚɤ ɡɚɪɪɚɱɚɥɚɪɢ, ԕɨɛɢԕ ɜɚ 
ɛɨɲԕɚɥɚɪ ɛўɥɢɲɢ ɦɭɦɤɢɧ.  

Ʉўɩ ɭɱɪɚɣɞɢɝɚɧ ɢɮɥɨɫɥɚɧɬɢɪɭɜɱɢ ɡɚɪɪɚɱɚɥɚɪɧɢɧɝ ɡɢɱɥɢɝɢ 1- ɠɚɞɜɚɥɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ.  

Ɍɨɥɚɥɢ ɦɚɫɫɚɞɚɝɢ ɢɮɥɨɫɥɢɤɥɚɪ ɡɢɱɥɢɝɢ 

1-ɠɚɞɜɚɥ 

ɂɮɥɨɫɥɚɪɧɢ ɤўɪɢɧɢɲɢ Ɂɢɱɥɢɝɢ, ɝ/ɫɦ3
 

Ɉԑɢɪɥɢɝɢ: 
ɦɟɬɚɥɥ 

ԕɭɦ 

ɥɨɣ 

ɫɢёԟ 

 

6,0 – 9,0 

2,0 – 2,2 

1,8 – 2,6 

1,2 – 1,6 
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ȿɧɝɢɥɢ: 
ɫɭɸԕɥɚɧɭɜɱɢ ɜɚ ɟɥɢɦɥɨɜɱɢ 

ɩɨɥɢɫɬɢɪɨɥ 

ɜɨɫɤ 

ɩɟɧɨɩɥɚɫɬ 

0,9 – 1,1 

0,9 – 1,1 

0,9 – 1,0 

0,3 – 0,5 

 

Ȼɭ ɢɮɥɨɫɥɢɤɥɚɪ ɤɨɧɭɫ ɲɚɤɥɢɞɚɝɢ ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱɥɚɪɞɚ ɬɨɡɚɥɚɧɚɞɢ. 
ɍɥɚɪ  “ɬɭԑɪɢ”  (ɨԑɢɪ ɡɚɪɪɚɱɚɥɚɪɧɢ ɬɨɡɚɥɚɲɝɚ, “ɬɟɫɤɚɪɢ” – ɟɧɝɢɥ ɡɚɪɪɚɱɚɥɚɪɧɢ 
ɬɨɡɚɥɚɲɝɚ) ɜɚ “ɤɨɦɛɢ” (ɨԑɢɪ ɜɚ ɟɧɝɢɥ ɡɚɪɪɚɱɚɥɚɪɧɢ ɚɠɪɚɬɢɲ ɭɱɭɧ) 
ɤўɪɢɧɢɲɢɞɚ ɛўɥɚɞɢ. ɍɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱɧɢɧɝ ɢɲɥɚɲ ɩɪɢɧɰɢɩɢ ɬɨɥɚɥɚɪɧɢɧɝ  
ɡɢɱɥɢɝɢ   ёɤɢ ɫɨɥɢɲɬɢɪɦɚ ɸɡɚɫɢ ɛɢɥɚɧ ɮɚɪԕɥɚɧɚɞɢ.  

Ɇɚɫɫɚ ɧɚɫɨɫ ёɪɞɚɦɢɞɚ ɤɨɧɭɫɝɚ ɛɟɪɢɥɝɚɧɞɚ “ɬўԑɪɢ” ɬɨɡɚɥɚɝɢɱɧɢɧɝ 
ɢɱɢɞɚ ɢɤɤɢɬɚ ɫɭɫɩɟɧɡɢɹɥɢ ɭɸɪɦɚ ԟɨɫɢɥ ɛўɥɚɞɢ. Ȼɭɥɚɪ ɬɚɲԕɢ  (ɤɨɧɭɫ ɞɟɜɨɪɢ 
ɨɪԕɚɥɢ ɬɟɩɚɝɚ ɣўɧɚɥɝɚɧ)  ɜɚ ɢɱɤɢ (ɤɨɧɭɫ ўԕɢ ɨɪԕɚɥɢ  ɬɟɩɚɞɚɧ ɩɚɫɬɝɚ ԕɚɪɚɛ 
ɣўɧɚɥɝɚɧ) ɫɭɫɩɟɧɡɢɹɥɚɪ ɭɸɪɦɚɥɚɪɢɞɢɪ. Ɍɚɲԕɢ ɭɸɪɦɚ ɬɚɴɫɢɪɢɞɚ ɨԑɢɪ   
ɢɮɥɨɫɥɢɤɥɚɪ ɦɚɪɤɚɡɞɚɧ ԕɨɱɦɚ ɤɭɱ ɬɭɮɚɣɥɢ ɬɨɥɚɥɢ ɦɚɫɫɚɧɢɧɝ ɨɡ ԕɢɫɦɢ ɛɢɥɚɧ 
ɛɢɪɝɚ ɤɨɧɭɫ ɞɟɜɨɪɢ ɨɪԕɚɥɢ ԟɚɪɚɤɚɬɥɚɧɚɞɢ ɜɚ ɩɚɬɪɭɛɤɚ ɨɪԕɚɥɢ ɱɢԕɢɛ ɤɟɬɚɞɢ. 
Ɇɚɫɫɚɧɢɧɝ ԕɨɥɝɚɧ ԕɢɫɦɢ  ɨԕɢɦ ɛɢɥɚɧ ɬɟɩɚɝɚ  ԟɚɪɚɤɚɬɥɚɧɚɞɢ ɜɚ ɬɟɩɚɞɚɝɢ 
ɦɚɪɤɚɡɢɣ ɩɚɬɪɭɛɤɚ ɨɪԕɚɥɢ ɬɨɡɚ ɦɚɫɫɚ ɱɢԕɚɞɢ.  

“Ɍɟɫɤɚɪɢ” ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱɥɚɪɞɚ ɢɮɥɨɫɥɢɤɥɚɪ ɜɚɡɢɮɚɫɢɧɢ ɹɯɲɢ 
ɬɨɥɚɥɚɪ ɛɚɠɚɪɚɞɢ. ɉɥɚɫɬɢɤɚ, ɷɪɢɬɢɥɝɚɧ  ɦɨɞɞɚ, ɜɨɫɤ ɜɚ ɩɟɧɚɩɥɚɫɬɥɚɪ 
ɬɢɩɢɞɚɝɢ ɟɧɝɢɥ ɢɮɥɨɫɥɢɤɥɚɪ ɷɫɚ ɦɚɪɤɚɡɢɣ ɭɸɪɦɚ ɨɪԕɚɥɢ ɸԕɨɪɢɞɚɝɢ 
ɬɟɲɢɤɞɚɧ ɱɢԕɚɪɢɥɚɞɢ. “Ʉɨɦɛɢ” ɬɢɩɢɞɚɝɢ ɬɨɡɚɥɚɝɢɱɥɚɪɞɚ  ɛɢɬɬɚ ɤɨɧɭɫ 
ɢɱɢɞɚɝɢ ɦɚɫɫɚ ɭɱ ɨԕɢɦɝɚ ɛўɥɢɧɚɞɢ (ɨԑɢɪ, ɟɧɝɢɥ ɜɚ ԟɚɜɨɫɢ ɫўɪɢɛ ɨɥɢɧɝɚɧ). 
Ɉɞɚɬɞɚ,  ɨԑɢɪ ɱɢԕɢɧɞɢɥɢ ԕўɲɢɦɱɚɥɚɪ ɦɚɲɢɧɚɥɚɪ ɨɥɞɢɞɚɝɢ ɬɨɡɚɥɚɝɢɱɥɚɪ 
ёɪɞɚɦɢɞɚ ɬɨɡɚɥɚɧɚɞɢ. Ȼɚɴɡɚɧ ɦɚɫɫɚɧɢ ɬɨɡɚɥɚɲ ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲ ɭɫɭɥɢ ɛɢɥɚɧ 
ɛɢɪɝɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ȼɭɧɢɧɝ ɭɱɭɧ “ɤɨɦɛɢ” ɬɨɡɚɥɚɝɢɱɥɚɪ ɢɲɥɚɬɢɥɚɞɢ. 
Ɇɚɤɭɥɚɬɭɪɚɞɚɧ ԕɨԑɨɡ ёɤɢ ɤɚɪɬɨɧ ɨɥɢɲɞɚ “Ʉɨɦɛɢ” ɬɨɡɚɥɚɝɢɱɥɚɪɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ.  

Ɍɨɡɚɥɚɝɢɱ ɫɢɫɬɟɦɚɥɚɪɢ ɨɞɚɬɞɚ ɨɞɞɢɣ ɤɚɫɤɚɞ ɭɫɭɥɢɞɚ ўɪɧɚɬɢɥɚɞɢ. Ȼɭ 
ɭɫɭɥɞɚ ɱɢԕɢɧɞɢɥɚɪ ɛɢɪɢɧɱɢ ɛɨɫԕɢɱɞɚɧ ɤɟɣɢɧɝɢ ɛɨɫԕɢɱɝɚ ўɬɚɞɢ, ɬɨɡɚɥɚɧɝɚɧ 
ɦɚɫɫɚ ɷɫɚ ԕɚɣɬɚ ɬɨɡɚɥɚɲ ɭɱɭɧ ɹɧɚ ўɡ ԟɨɥɚɬɢɝɚ ԕɚɣɬɚɪɢɥɚɞɢ. Ɍɨɡɚɥɚɲ 
ɫɢɫɬɟɦɚɥɚɪɢɧɢɧɝ ԟɚɦɦɚ ɛɨɫԕɢɱɢ ɲɭ ɩɪɢɧɰɢɩɞɚ ɢɲɥɚɣɞɢ.  

Ɍɨɡɚɥɚɝɢɱɥɚɪɧɢɧɝ ɢɲɥɚɲ ɩɪɢɧɰɢɩɦɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ ɨɦɢɥɥɥɚɪ ɭɱ 
ɝɭɪɭɯɝɚ  ɛўɥɢɧɚɞɢ:  

- ɤɨɧɫɬɪɭɤɬɢɜɨɦɢɥɥɚɪ: ɬɨɡɚɥɚɝɢɱɧɢɧɝ ɞɢɚɦɟɬɪɢ, ɤɢɪɢɲ ɡɨɧɚɫɢɧɢɧɝ 
ɤɨɧɮɢɝɭɪɚɰɢɹɫɢ, ɰɢɥɢɧɞɪ ԕɢɫɦɢɧɢɧɝ ɛɚɥɚɧɞɥɢɝɢ, ɤɢɪɢɲ ɜɚ ɱɢԕɢɲ 
ɩɚɬɪɭɛɤɚɥɚɪɢɧɢɧɝ ɞɢɚɦɟɬɪɢ, ɤɨɧɭɫ ɛɭɪɱɚɝɢ, ɤɨɧɭɫ ɢɱɤɢ ɸɡɚɫɢ 
ɤɨɧɮɢɝɭɪɚɰɢɹɫɢ ɜɚ ɛɨɲԕɚɥɚɪ; 

- ɢɲɱɢ ɩɚɪɚɦɟɬɪɥɚɪ: ɛɨɫɢɦ ɜɚ ɦɚɫɫɚ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ;  
-ɬɨɡɚɥɚɧɭɜɱɢ ɫɭɫɩɟɧɡɢɹ ɯɭɫɭɫɢɹɬɢ: ɬɨɥɚ ɬɢɩɢ, ɢɮɥɨɫɥɚɪɧɢɧɝ ɤўɪɢɧɢɲɢ 

(ўɥɱɚɦɢ, ɤɨɧɮɢɝɭɪɚɰɢɹɫɢ, ɡɢɱɥɢɝɢ) ɜɚ ɭɥɚɪɧɢɧɝ ɦɢԕɞɨɪɢ. 
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 Ʉɨɧɫɬɪɭɤɬɢɜ ɨɦɢɥɥɚɪɞɚɧ ɷɧɝ ɦɭԟɢɦɢ ɬɨɡɚɥɚɝɢɱ ɞɢɚɦɟɬɪɢ 
ԟɢɫɨɛɥɚɧɚɞɢ. Ɇɚɫɫɚɧɢɧɝ ɬɨɡɚɥɚɲ ɮɚɨɥɥɢɝɢ ɱɢԕɚɪɢɛ ɬɚɲɥɚɧɝɚɧ ɱɢԕɢɧɞɢ 
ɦɢԕɞɨɪɢɧɢ ɭɧɢɧɝ ɦɚɫɫɚ ɬɚɪɤɢɛɢɞɚɝɢ ɦɢԕɞɨɪɢɝɚ ɧɢɫɛɚɬɢ (%) ɛɢɥɚɧ ўɥɱɚɧɚɞɢ.  
 Ɍɨɡɚɥɨɜɱɢɥɚɪɧɢɧɝ ɢɲɥɚɲ ɞɚɜɪɢɞɚɝɢ ɮɚɨɥɥɢɝɢ ɭɧɢɧɝ ɢɲɥɚɲ ɜɚԕɬɢɧɢ 
ɤўɩɚɣɬɢɪɢɲ ɜɚ ɷɧɝ ɦɭԟɢɦɢ ɡɚɪɭɪɢɣ ɛɨɫɢɦɧɢ ɤўɪɫɚɬɢɥɝɚɧ ɦɟɴёɪɞɚ ɭɲɥɚɛ 
ɬɭɪɢɲɢ ɛɢɥɚɧ ɚɧɢԕɥɚɧɚɞɢ.  

Ɇɚɫɫɚɧɢ ɧɚɜɥɚɪɝɚ ɚɠɪɚɬɢɲ (ɫɚɪɚɥɚɲ). Ɇɚɫɫɚɧɢɦɚɲɢɧɚɞɚ 
ɫɚɪɚɥɚɲɞɚɧ ɚɫɨɫɢɣ ɦɚԕɫɚɞ – ɛɨɫɢɦ ɹɲɢɝɢ ɜɚ ɦɚɲɢɧɚɧɢɧɝ ɬўɪɥɢ ԕɢɫɦɢɧɢ 
ɦɭɞɞɚɬɢɞɚɧ ɨɥɞɢɧ ɛɭɡɢɥɢɲɢɞɚɧ ɚɫɪɚɲ  ɭɱɭɧ  ɬɨɥɚɥɚɪ ɬўɩɥɚɦɢ ɜɚ 
ɬɭɝɭɧɥɚɪɢɧɢ ɱɢԕɚɪɢɛ ɬɚɲɥɚɲɞɚɧ ɢɛɨɪɚɬ.   

ɇɚɜɥɚɪɝɚ ɚɠɪɚɬɢɲ ɛɢɪ, ɢɤɤɢ, ɛɚɴɡɚɧ ɭɱ ɛɨɫԕɢɱɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. 
Ȼɢɪɢɧɱɢ ɛɨɫԕɢɱɞɚ ɱɢԕɢɧɞɢɥɚɪ ɦɢԕɞɨɪɢ 3...5 % ɝɚɱɚ ɛўɥɚɞɢ; ɛɚɴɡɚɧ ɨɯɢɪɝɢ 
ɛɨɫԕɢɱɞɚɧ ɤɟɣɢɧ ɱɢԕɢɧɞɢ ɤɚɦɟɪɚɫɢ ўɪɧɚɬɢɥɚɞɢ. ɍ ɬўɥɝɚɧɞɚɧ ɤɟɣɢɧ ɨɱɢɥɚɞɢ. 
Ɇɚɲɢɧɚ ёɪɞɚɦɢɞɚ ɫɚɪɚɥɚɲ ԕɭɪɢɥɦɚɫɢ ɹɧɚ ɮɥɨɤɭɥɚɥɚɪ ԟɨɫɢɥ ɛўɥɦɚɫɥɢɝɢ 
ɭɱɭɧ ɛɨɫɢɦ ɹɲɢɝɢɝɚ ɹԕɢɧ ɠɨɣɝɚ ўɪɧɚɬɢɥɚɞɢ. ɒɢɥɥɢԕ  ɬўɩɥɚɦɥɚɪɢ ԕɨԑɨɡ 
ɩɨɥɨɬɧɨɫɢ ɸɡɚɫɢɝɚ ɬɭɲɦɚɫɥɢɝɢ ɭɱɭɧ ԕɭɪɢɥɦɚɧɢɧɝ ɢɱɤɢ ɸɡɚɫɢ ɫɢɥɥɢԕ 
ɛўɥɚɞɢ. Ɏɥɹɧɫ ɭɥɚɧɝɚɧ ɠɨɣ ɷɫɚ “ɦɟɬɚɥɥ – ɦɟɬɚɥɥ” ɬɢɩɢɞɚ ɛўɥɢɲɢ ɤɟɪɚɤ. 
Ɇɚɲɢɧɚɞɚ ɫɚɪɚɥɚɲɝɚ ԕўɣɢɥɚɞɢɝɚɧ ɚɫɨɫɢɣ ɬɚɥɚɛɥɚɪɞɚɧ ɛɢɪɢ – ɩɚɫɬ 
ɩɭɥɶɫɚɰɢɹɥɚɧɢɲɞɢɪ. 

Ԕɨԑɨɡ ɩɨɥɨɬɧɨɫɢɝɚ ɲɚɤɥ ɛɟɪɢɲ ɠɚɪɚёɧɢɞɚ ɩɭɥɶɫɚɰɢɹ ɫɚɥɛɢɣ ɨɦɢɥ 
ԟɢɫɨɛɥɚɧɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ɭɧɢɧɝ ɱɚɫɬɨɬɚɫɢ ɜɚ ɬɟɡɥɢɝɢ ɱɟɝɚɪɚɥɚɧɝɚɧ ɛўɥɚɞɢ. 
 

Finally, the paper web is wound onto a reel. 

 

 
Paper wound onto reels and subsequently cut to suitable width (Metso Paper)

6
. 

 

Ɇɚɫɫɚɧɢ ɫɚɪɚɥɚɲ ɭɱɭɧ ɚɣɥɚɧɚ ёɤɢ ɬɢɪɤɢɲ ɲɚɤɥɢɞɚɝɢ  ɬўɪɥɚɪɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 2-ɠɚɞɜɚɥɞɚ ɦɚɫɫɚ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 0,4...0,8 % ɛўɥɝɚɧɞɚ 
ɦɚɫɫɚɧɢ ɫɚɪɚɥɚɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɬўɪ ɤўɡɥɚɪɢɧɢɧɝ ўɥɱɚɦɥɚɪɢ  ɤɟɥɬɢɪɢɥɝɚɧ.   
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Ɇɚɫɫɚɧɢ ɫɚɪɚɥɚɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɬўɪ ɤўɡɥɚɪɢɧɢɧɝ  
Ⱦɢɚɦɟɬɪɢ 

2-ɠɚɞɜɚɥ 

ɇɚɜɥɚɪɝɚ ɚɠɪɚɬɢɥɚɞɢɝɚɧ ɦɚɫɫɚ 
ɤўɪɢɧɢɲɢ 

Ɍўɪ ɤўɡɥɚɪɢɧɢɧɝ 
ɞɢɚɦɟɬɪɢ, ɦɦ 

Ƚɚɡɟɬɚ ԕɨԑɨɡɥɚɪɢ          1,6...1,8 

Ɇɚɬɛɚɚ ԕɨԑɨɡɥɚɪɢ        1,6...2,0 

ɘɩԕɚ ɤўɪɢɧɢɲɞɚɝɢ ԕɨԑɨɡ ɜɚ ɤɚɪɬɨɧ       1,6...2,4 

Ԕɨԑɨɡ ɭɱɭɧ ɫɭɥɶɮɚɬ ɰɟɥɥɸɥɨɡɚ       2,...2,4 

Ʉɪɚɮ – ɥɚɣɧɟɪ ɭɱɭɧ       2,0...2,4 

Ɇɚɤɭɥɚɬɭɪɚ        2,0...3,2 

Ɍɚɪɚ ɤɚɪɬɨɧɢ       2,2...2,6 

 

Ɍўɪɧɢ ɩɟɪɮɚɪɚɰɢɹ ɤɨɷɮɮɢɰɢɟɧɬɢɧɢ (k) ɚɧɢԕɥɚɲ ɭɱɭɧ ԕɭɣɢɞɚɝɢ 
ɬɟɧɝɥɚɦɚɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ: 

- ɚɣɥɚɧɚ ԕɢɪԕɢɦɥɢ ɬɟɲɢɤɱɚɥɚɪ ɭɱɭɧ:                    k = 90,7 d
2
/t

2 

- ɬɢɪԕɢɲ ԕɢɪԕɢɦɥɢ ɬɟɲɢɤɱɚɥɚɪ ɭɱɭɧ:                       k = 100 bl/tm 

ɛɭ ɟɪɞɚ:   d – ɬɟɲɢɤ ɞɢɚɦɟɬɪɢ, ɦɦ;  t – ɤўɧɞɚɥɚɧɝ ɤɟɫɢɦ ɣўɧɚɥɢɲɢɞɚɝɢɬɟɲɢɤ 
ɜɚ ɬɢɪԕɢɲ ԕɚɞɚɦɥɚɪɢ, ɦɦ;   b – ɬɢɪԕɢɲ ɷɧɢ, ɦɦ;    l  - ɬɢɪԕɢɲ ɭɡɭɧɥɢɝɢ, ɦɦ;  

m – ɬɢɪԕɢɲ ԕɚɞɚɦɢ. 
Ԕɭɣɢɞɚɝɢ ɨɦɢɥɥɚɪɝɚ ɛɨԑɥɢɤ ɪɚɜɢɲɞɚ ɸԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ 

ɬɟɧɝɥɚɦɚɥɚɪɞɚɧ ɛɢɪɢ ɬɚɧɥɚɧɚɞɢ: ɦɟɯɚɧɢɤ ɞɢɡɚɣɧɢ, ɩɭɥɶɫɚɰɢɹ ɯɭɫɭɫɢɹɬɢ, 
ɱɢԕɢɧɞɢɥɚɪɧɢ ɱɢԕɚɪɢɛ ɬɚɲɥɚɲ ԕɭɪɢɥɦɚɫɢɧɢɧɝ ɬɭɡɢɥɢɲɢ. 

Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ɞɟɚɷɪɚɰɢɹɥɚɲ. Ɇɚɲɢɧɚɞɚ ԕɨԑɨɡ ԕɭɣɢɲɝɚ ԕɚɞɚɪ 
ɦɚɫɫɚɝɚ ɢɲɥɨɜ ɛɟɪɢɲ ɠɚɪɚёɧɢɞɚ ɬɨɥɚ ɛɢɥɚɧ ɫɭɜ ɚɪɚɥɚɲɦɚɥɚɪɢ ɦɚɴɥɭɦ 
ɦɢԕɞɨɪɞɚ  ԟɚɜɨ ɛɢɥɚɧ ɬўɣɢɧɚɞɢ. Ԟɚɜɨɧɢɧɝ ɦɢԕɞɨɪɢ ɦɚɫɫɚɧɢɧɝ ɤўɪɢɧɢɲɢ ɜɚ 
ɭɧɝɚ ɢɲɥɨɜ ɛɟɪɢɲɝɚ ɛɨԑɥɢԕ.  

Ԕɨԑɨɡ ɦɚɫɫɚɫɢɞɚ ԟɚɜɨ ɭɱ ɯɢɥ ԟɨɥɚɬɞɚ ɛўɥɚɞɢ: 
     1) ɷɪɤɢɧ ԟɚɜɨ – ɜɚԕɬ ўɬɢɲɢ ɛɢɥɚɧ ɚɝɪɟɝɚɬɥɚɲɚɞɢ ɜɚ ɸɡɚɝɚ ɤўɬɚɪɢɥɚɞɢ; 

          2) ɛɨԑɥɚɧɝɚɧ ԟɚɜɨ – ɦɢɤɪɨɫɤɨɩɥɢ ɩɭɮɚɤɱɚɥɚɪ, ɬɨɥɚɥɚɪɧɢɧɝ ɝɢɞɪɨɮɨɛ 
ԕɢɫɦɥɚɪɢ ɛɢɥɚɧ ɛɨԑɥɚɧɝɚɧ ɛўɥɚɞɢ; 

3) ɫɭɜɞɚ ɷɪɢɝɚɧ ԟɚɜɨ (ɭɧɢɧɝ ɦɢԕɞɨɪɢ ɪɇ ɤўɪɫɚɬɤɢɱɢɝɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɚ 
ɛɨɫɢɦɢɝɚ ɛɨԑɥɢԕ).   

ɍɱɚɥɚ ԟɨɥɚɬɞɚɝɢ ԟɚɜɨ ԟɚɦ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɝɚ ɜɚ ɦɚԟɫɭɥɨɬ 
ɫɢɮɚɬɢɝɚ ɫɚɥɛɢɣ ɬɚɴɫɢɪ ɷɬɚɞɢ. ɗɪɤɢɧ ԟɚɜɨ ɤўɩɢɤ ԟɨɫɢɥ ԕɢɥɚɞɢ ɜɚ  
ёɲɥɚɧɢɲɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. Ȼɭ ԟɨɥɚɬ ɫɚɪɚɥɚɲ ɢɲɥɚɪɢɝɚ, ɧɚɫɨɫ ɜɚ ɤɥɚɩɚɧɥɚɪɧɢɧɝ 
ɛɟԕɚɪɨɪ ɢɲɥɚɲɢɝɚ ɫɚɛɚɛ ɛўɥɚɞɢ. Ȼɨԑɥɚɧɝɚɧ ԟɚɜɨ ԕɨԑɨɡ ɲɚɤɥɥɚɲɝɚ ɫɚɥɛɢɣ 
ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ: ɦɚɫɫɚɧɢɧɝ ɮɥɨɤɭɥɚɰɢɹɥɚɧɢɲɢɝɚ ɫɚɛɚɛ ɛўɥɚɞɢ. 
ɉɨɥɨɬɧɨɧɢɧɝ ёɦɨɧ ɲɚɤɥɥɚɧɢɲɢɝɚ, ɯɢɪɚ ɞɨԑɥɚɪ, ɦɚɣɞɚ ɬɟɲɢɤɱɚɥɚɪ ɜɚ ԕɨԑɨɡ 
ɩɨɥɨɬɧɨɫɢ ɫɭɜ ɫўɪɢɲ ԕɨɛɢɥɢɹɬɢɧɢɧɝ ɩɚɫɚɣɬɢɪɢɲɢ ɫɚɛɚɛ ɛўɥɚɞɢ. Ȼɨԑɥɚɧɝɚɧ 
ԟɚɜɨ ɠɢɞɞɢɣ ɦɭɚɦɨɥɚɪ ɤɟɥɬɢɪɢɛ ɱɢԕɚɪɦɚɫɚɞɚ, ɛɨԑɥɨɜɱɢ ԟɚɜɨɝɚ ɚɣɥɚɧɢɲ 
ɯɭɫɭɫɢɹɬɢɝɚ ɷɝɚ.  
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Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲɧɢɧɝ ɚɫɨɫɢɣ ɣўɥɢ – ɫўɪɢɲɞɢɪ. 
ɋўɪɢɲ ɦɚɯɫɭɫ ɝɢɞɪɨɰɢɤɥɨɧɥɚɪɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ԟɚɜɨɫɢɡɥɚɧɬɢɪɭɜɱɢ 
ԕɭɪɢɥɦɚɥɚɪɧɢɧɝ ɫɯɟɦɚɫɢ  4-6- ɪɚɫɦɥɚɪɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 

 

4-ɪɚɫɦ.ɍɸɪɦɚɥɢ 
ɬɨɡɚɥɚɝɢɱɥɚɪ ёɪɞɚɦɢɞɚ 
ɦɚɫɫɚɞɚɧ ԟɚɜɨɧɢ ɱɢԕɚɪɢɲ 
ԕɭɪɢɥɦɚɫɢɧɢɧɝ ɫɯɟɦɚɫɢ: 

 

1 – ɧɚɫɨɫ; 2 – ɨԑɢɪ 
ɢɮɥɨɫɥɚɪɧɢ ɱɢԕɚɪɢɛ 
ɬɚɲɥɨɜɱɢ ɭɸɪɦɚɥɢ 
ɬɨɡɚɥɚɝɢɱ; 3 – “ɤɨɦɛɢ” 

ɬɢɩɢɞɚɝɢ ɭɸɪɦɚɥɢ 
ɬɨɡɚɥɚɝɢɱ; 4 – ԟɚɜɨ 
ɚɠɪɚɬɤɢɱ;   
5 – ɜɚɤɭɭɦ-ɧɚɫɨɫ. 

5-ɪɚɫɦɞɚɝɢ ԕɭɪɢɥɦɚɞɚ ɦɚɫɫɚ ɬɨɡɚɥɚɝɢɱɥɚɪ 1 –  ɛɨɫԕɢɱɢɝɚ ўɪɧɚɬɢɥɚɞɢ. 
Ȼɭɧɞɚɣ ɨԑɢɪ ɜɚ ɟɧɝɢɥ ɢɮɥɨɫɥɚɪɧɢ ԟɚɦɞɚ ԟɚɜɨɧɢ ɚɥɨԟɢɞɚ ɚɠɪɚɬɢɲɢ ɦɭɦɤɢɧ. 
Ԕɭɪɢɥɦɚ ёɪɞɚɦɢɞɚ ɦɚɫɫɚɧɢ ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲɞɚ ɜɚɤɭɭɦ-ɧɚɫɨɫ ɢɲɥɚɬɢɥɦɚɣɞɢ. 
Ɇɚɫɫɚ ɬɚɪɤɢɛɢɞɚɝɢ ԟɚɜɨ, ɫɢɫɬɟɦɚɞɚɧ ɟɧɝɢɥ ɱɢԕɢɧɞɢɥɚɪ ɛɢɥɚɧ ɛɢɪɝɚ ɦɚɯɫɭɫ 
ɤɨɧɫɬɪɭɤɰɢɹɥɢ ԕɭɜɭɪ ɨɪԕɚɥɢ ɱɢԕɚɪɢɥɚɞɢ. 
 Ɇɚɫɫɚɧɢ ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲɧɢɧɝ ɢɤɤɢɧɱɢ ɭɫɭɥɢɞɚ – ɜɚɤɭɭɦ 
ɞɟɤɭɥɹɬɨɪɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɛ, ɦɚɫɫɚ ɬɚɪɤɢɛɢɞɚɝɢ ԟɚɜɨ ɬўɥɢԕ ɱɢԕɚɪɢɛ 
ɬɚɲɥɚɧɚɞɢ. Ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɥɝɚɧ ԕɨԑɨɡ ɦɚɫɫɚ ɜɚɤɭɭɦ ɞɟɤɭɥɹɬɨɪɥɢ ɛɟɪɤ 
ɤɚɦɟɪɚ ɢɱɢɝɚ ɩɭɪɤɚɥɚɞɢ. Ⱥɫɨɫɚɧ, ɲɭ ɩɪɢɧɰɢɩɞɚ ɢɲɥɚɣɞɢɝɚɧ ɯɚɪ ɯɢɥ 
ɤɨɧɫɬɪɭɤɰɢɹɥɢ ɞɟɤɭɥɹɬɨɪɥɚɪ ɦɚɜɠɭɞ. Ɇɢɫɨɥ   ɬɚɪɢԕɚɫɢɞɚ  5-ɪɚɫɦɞɚ Cleanvac  
ɬɢɩɢɞɚɝɢ ɤɨɦɛɢɧɚɰɢɹɥɢ ɞɟɤɭɥɹɬɨɪɧɢɧɝ ɫɯɟɦɚɫɢ  ɤɟɥɬɢɪɢɥɝɚɧ. 

 

5-ɪɚɫɦ.ɍɸɪɦɚɥɢ 
ɬɨɡɚɥɚɝɢɱɥɚɪ ёɪɞɚɦɢɞɚ 
ɦɚɫɫɚɞɚɝɢ ԟɚɜɨɧɢ ɜɚɤɭɭɦ 
ɧɚɫɨɫ ɢɲɥɚɬɦɚɫɞɚɧ  ɱɢԕɚɪɢɲ 
ԕɭɪɢɥɦɚɫɢɧɢɧɝ ɫɯɟɦɚɫɢ: 

1 – ԟɚɜɨ ɚɠɪɚɬɭɜɱɢ ԕɭɜɭɪ;  
2 – ɨԑɢɪ ɢɮɥɨɫɥɢɤɥɚɪɧɢ 

ɱɢԕɚɪɢɛ ɬɚɲɥɨɜɱɢ ɭɸɪɦɚɥɢ 
ɬɨɡɚɥɚɝɢɱ;  

3 – “ɤɨɦɛɢ” ɬɢɩɢɞɚɝɢ 
ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱ. 

 

Cleanvac  ɬɢɩɢɞɚɝɢ ɤɨɦɛɢɧɚɰɢɹɥɢ ɞɟɤɭɥɹɬɨɪ ёɩɢԕ ɤɚɦɟɪɚ ɛўɥɢɛ, ɢɤɤɢ 
ɫɟɤɰɢɹ ԕɢɫɦɝɚ ɛўɥɢɧɝɚɧ. Ȼɭɥɚɪɧɢɧɝ ɛɢɪɢɞɚ ɬɚɣёɪ ԕɨԑɨɡ ɦɚɫɫɚɫɢ, 
ɢɤɤɢɧɱɢɫɢɞɚ – ɦɚɫɫɚɧɢ ɫɭɸɥɬɢɪɢɲ ɭɱɭɧ ɛɟɪɢɥɚёɬɝɚɧ ɬўɪ ɬɚɝɢɞɚɝɢ ɫɭɜ   
ɞɟɚɷɪɚɰɢɹɥɚɧɚɞɢ. 

Ɂɚɦɨɧɚɜɢɣ ԟɚɜɨɫɢɡɥɚɧɬɢɪɭɜɱɢ ɫɢɫɬɟɦɚɞɚ ɛɢɬɬɚ ɞɟɤɭɥɹɬɨɪ ɜɚ ɛɢɪ ɧɟɱɬɚ 
ɛɢɪ ɧɟɱɬɚ ɭɸɪɦɚɥɢ ɬɨɡɚɥɚɝɢɱ ɛɥɨɤɥɚɪ ɠɚɦɥɚɧɝɚɧ  ɛўɥɚɞɢ. 
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6-ɪɚɫɦ. Cleanvac  ɬɢɩɢɞɚɝɢ ɤɨɦɛɢɧɚɰɢɹɥɢ ɞɟɤɭɥɹɬɨɪ ɫɯɟɦɚɫɢ 

 

Ԕɨԑɨɡ   ɜɚ ɤɚɪɬɨɧ ɯɨɫɫɚɥɚɪɢɧɢ ɚɧɢԕɥɚɲ ɭɫɭɥɥɚɪɢ 

ɋɢɧɚɲɞɚ ɨɛ-ԟɚɜɨ ɲɚɪɨɢɬɢ.  Ɉɛɴɟɤɬɢɜ ɜɚ ɫɨɥɢɲɬɢɪɦɚ ɦɚɴɥɭɦɨɬɥɚɪ 
ɨɥɢɲ ɭɱɭɧ ԕɭɣɢɞɚɝɢ ɲɚɪɬɥɚɪɧɢ ɛɚɠɚɪɢɲ ɥɨɡɢɦ: 

1. ɍɫɭɥɧɢ ɬўԑɪɢ ɛɚɠɚɪɢɲ. 
2. ɋɬɚɧɞɚɪɬɥɚɧɝɚɧ ɦɟɬɨɞ ёɤɢ ɭɫɭɥ. 
3. ɂԕɥɢɦ  ɲɚɪɨɢɬɢ. 
4. ɇɚɦɭɧɚɥɚɪɧɢɧɝ ўɥɱɚɦɢ ɜɚ ɫɢɧɚɲ ɜɚԕɬɢ. 
5. ɇɚɦɭɧɚɥɚɪ ɫɨɧɢ. 
Ԕɨԑɨɡ ɦɚɯɫɭɥɨɬɥɚɪɢɧɢɧɝ ԟɨɫɫɚɫɢ ɨɛ-ԟɚɜɨ ɲɚɪɨɢɬɢɝɚ ɛɨԑɥɢɤ. ɑɭɧɤɢ 

ɰɟɥɥɸɥɨɡɚ ɝɢɝɪɨɫɤɨɩɢɤ ɩɨɥɢɦɟɪ ԟɢɫɨɛɥɚɧɚɞɢ ɲɭ ɫɚɛɚɛɥɢ ԟɚɜɨɞɚɝɢ 
ɧɚɦɥɢɤɧɢ ɬɟɡ ɸɬɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ԕɨԑɨɡɧɢ ɫɢɧɚɲɞɚ ɢԕɥɢɦ-ɲɚɪɨɢɬɢɧɢɧɝ  
ɦɟɴёɪɢɞɚ ɛўɥɢɲɢ ɦɭԟɢɦ ɚԟɚɦɢɹɬɝɚ ɷɝɚ, ɚɤɫ ԟɨɥɞɚ ԕɨԑɨɡɧɢɧɝ ɫɢɮɚɬ 
ɤўɪɚɬɤɢɱɥɚɪɢɞɚ ɤɚɬɬɚ ɮɚɪԕ ɛўɥɚɞɢ. Ɍɟɝɢɲɥɢ ɫɬɚɧɞɚɪɬ ɛўɣɢɱɚ ԕɨԑɨɡɧɢ ɫɢɧɚɲ 
ɯɨɧɚɫɢɞɚ, ԕɭɣɢɞɚɝɢ ɢԕɥɢɦ ɲɚɪɨɢɬ ԕɚɛɭɥ ԕɢɥɢɧɝɚɧ: 

Ԟɚɜɨɧɢɧɝ ԟɚɪɨɪɚɬɢ 20 +  1
ɨɋ 

Ԟɚɜɨɧɢɧɝ ɧɢɫɛɢɣ ɧɚɦɥɢɝɢ  65 +   2% 

Ȼɚɴɡɚɧ ɦɚɯɫɭɫ ɢԕɥɢɦ ɲɚɪɨɢɬ ўɪɧɚɬɢɲ ɤɟɪɚɤ ɛўɥɚɞɢ. Ȼɭɧɢɧɝ ɭɱɭɧ 
ɷɤɫɢɤɚɬɨɪ ɢɱɢɞɚɝɢ ɤɟɪɚɤɥɢ ɧɚɦɥɢɤɧɢ ɫɚԕɥɚɲɞɚ, ԕɭɣɢɞɚɝɢ ɤɢɦёɜɢɣ 
ɷɪɢɬɦɚɥɚɪɞɚɧ  ɮɨɣɞɚɥɚɧɢɥɚɞɢ (3-ɠɚɞɜɚɥ). 

 

Ʉɢɦёɜɢɣ ɷɪɢɬɦɚɥɚɪ ёɪɞɚɦɢɞɚ ɤɟɪɚɤɥɢ ɢԕɥɢɦ ɲɚɪɨɢɬ ўɪɧɚɬɢɲ 

3-ɠɚɞɜɚɥ 

№ ɗɪɢɬɦɚ ɧɨɦɢ Ʉɢɦёɜɢɣ ɮɨɪɦɭɥɚɫɢ ɇɢɫɛɢɣ ɧɚɦɥɢɤ, % 

1 ɇɚɬɪɢɣ ɝɢɞɨɤɫɢɞ NaOH 5 

2 Ʉɚɥɶɰɢɣ ɯɥɨɪɢɞ CaCl2 + 6H2O 35 

3 Ʉɚɥɢɣ  ɤɚɪɛɨɧɚɬ R2CO3 + 2H2O 45 

4 Ⱥɦɦɢɚɤɥɢ ɫɟɥɢɬɪɚ NH4NO3 65 

5 ɇɚɬɪɢɣ ɯɥɨɪɢɞ NaCl 75 

6 Ʉɚɥɢɣ ɯɥɨɪɢɞ KCl 83 

7 ɇɚɬɪɢɣ ɤɚɪɛɨɧɚɬ Na2CO3 + 10H2O 92 

 



139 

 

ΘɨΕɨɡɧɢɧɝ ɚɫɨɫɢɣ ɯɨɫɫɚɥɚɪɢ. Ʉўɪɫɚɬɤɢɱɥɚɪ: 1 ɦ2
 ɦɚɣɞɨɧɢɧɝ ɦɚɫɫɚɫɢ, 

ԕɚɥɢɧɥɢɝɢ, ԟɚɠɦ ɡɢɱɥɢɝɢ, ɫɨɥɢɲɬɢɪɦɚ ԟɚɠɦɢ, ԟɚɪɚɤɚɬ ɣўɧɚɥɢɲɢ, 
ɢɤɤɢɸɡɚɥɢɤ, ɯɚɪ ɯɢɥ ɧɭɪ ўɬɤɚɡɭɜɱɚɧɥɢɝɢ ɜɚ ɧɚɦɥɢɤ. 

ΘɨΕɨɡɧɢɧɝɩɢɲɢΙɥɢɤ ɯɨɫɫɚɥɚɪɢ – ɱўɡɢɥɢɲɝɚ ԕɚɪɲɢɥɢɤ ɤɭɱɢ, 
ɣɢɪɬɢɥɢɲɝɚ ԕɚɪɲɢɥɢɤ ɤɭɱɢ, ɷɝɢɥɢɲɝɚ ԕɚɪɲɢɥɢɝɢ, ԟɚɜɨ ɛɨɫɢɦɢɝɚ ԕɚɪɲɢɥɢɝɢ, 
ɫɢԕɢɥɝɚɧɞɚɝɢ ɞɟɮɨɪɦɚɰɢɹɥɚɧɢɲɢ, ɷɝɢɥɭɜɱɚɧɥɢɝɢ, ɦўɪɬɥɢɝɢ, ɭɡɢɥɢɲ 
ɭɡɭɧɥɢɝɢ ԟɢɫɨɛɥɚɧɚɞɢ.  

ΘɨΕɨɡɧɢɧɝ ɛɨɫɦɚ ɯɨɫɫɚɥɚɪɢɝɚ ɫɢɥɥɢԕɥɢɝɢ,  ɸɡɚ ɭɡɢɥɢɲɢɝɚ ԕɚɪɲɢɥɢɝɢ  
ɜɚ ɢɲԕɚɥɚɧɢɲɢ, ԕɨԑɨɡ ɸɡɚɫɢɧɢɧɝ ɫɭɸԕɥɢɤɧɢ ɲɢɦɢɲ ԕɨɛɢɥɢɹɬɢ, ɟɥɢɦɥɚɧɢɲ 
ɞɚɪɚɠɚɫɢ, ԕɨԑɨɡɧɢɧɝ ɛўёԕɧɢ ɲɢɦɢɲɢ ɜ.ԟ. ɤɪɚɞɢ.  

ΘɨΕɨɡɧɢɧɝ ɭɦɭɦɢɣ ɮɢɡɢɤ ɯɨɫɫɚɥɚɪɢ – ɲɢɦɢɲ ɛɚɥɚɧɞɥɢɝɢ, ɧɚɦ ɜɚ 
ɫɭɜɧɢɧɝ ɸɬɢɥɢɲɢ, ɤɭɥ, ɞɟɮɨɪɦɚɰɢɹɝɚ ɱɢɞɚɦɥɢɥɢɤ ɜɚ ɛɨɲԕɚɥɚɪ ԟɢɫɨɛɥɚɧɚɞɢ. 

ΘɨΕɨɡɧɢɧɝɨɩɬɢɤ ɯɨɫɫɚɥɚɪɢɝɚ ɫɢɥɥɢԕɥɢɝɢ, ɯɢɪɚɥɢɝɢ, ɬɢɧɢԕɥɢɝɢ, ɨԕɥɢɝɢ, 
ɪɚɧɝɥɚɪ ɤɨɨɪɞɢɧɚɬɢ ɤɢɪɚɞɢ. 

 

Ɍɚɪɤɢɛɢɞɚ ɰɟɥɥɸɥɨɡɚ ɫɚԕɥɨɜɱɢ ɯɨɦ ɚɲёɥɚɪɞɚɧ 
ɨɥɢɲɧɢɧɝɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. Ɍɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɞɚ 

ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ 

 
ɚ 

 
ɛ 

 

3.1-ɪɚɫɦ. Ɍɨɩɢɧɚɦɛɭɪ ɦɚɣɞɨɧɢ (ɚ) ɜɚ ɬɨɩɢɧɚɦɛɭɪ ԟɨɫɢɥɢ ɛɢɥɚɧ (ɛ). 

 

Ɍɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɧɢɧɝ ɬɚɪɤɢɛɢɣ ԕɢɫɦɢ. Ⱦɚɫɬɥɚɛ ɬɨɩɢɧɚɦɛɭɪ 

ўɫɢɦɥɢɝɢɧɢɧɝ ɬɚɪɤɢɛɢɣ ԕɢɫɦɥɚɪɢ ɚɧɢԕɥɚɧɞɢ (4-ɠɚɞɜɚɥ). 
Ɍɨɩɢɧɚɦɛɭɪ ɬɚɪɤɢɛɢɣ ԕɢɫɦɢ 

4-ɠɚɞɜɚɥ 

Ԕɢɫɦ Ɍɨɩɢɧɚɦɛɭɪ% 

ɒɨԟɱɚɫɢ 28,8 35,5 

Ɍɚɧɚɫɢ  71,2 87,8 

 

Ɍɚɠɪɢɛɚ ɬɨɩɢɧɚɦɛɭɪ ɧɚɦɭɧɚɫɢɞɚɧ ɚɧɚɥɢɬɢɤ ɬɚɪɨɡɢɞɚ 5 ɝ ɬɨɪɬɢɛ 
ɨɥɢɧɚɞɢ ɜɚ ɤɢɦёɜɢɣ ɢɲɥɨɜ ɛɟɪɢɲɧɢ ɨɫɨɧɥɚɲɬɢɪɢɲ ɦɚԕɫɚɞɢɞɚ 0,8...1,2  ɫɦ 
ўɥɱɚɦɞɚ ԕɢɪԕɢɛ, ɱɢɧɧɢ ԟɚɜɨɧɱɚɞɚ ԕɢɫɦɚɧ ɦɚɣɞɚɥɚɧɚɞɢ. ɋўɧɝɪɚ ɭɧɢɧɝ 
ɧɚɦɥɢɝɢ ɜɚ ɤɭɥ ɦɢԕɞɨɪɢ ɚɧɢԕɥɚɧɚɞɢ: 
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Ɍɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɧɢɧɝ ɤɭɥ ɦɢԕɞɨɪɢ ўɪɬɚɱɚ 3,54% ɛўɥɫɚ-ɞɚ, ԕɨɛɢԑɢ, 
ɱɚɧɨԕɥɚɪɢ ɜɚ ёԑɨɱ ԕɢɫɦɥɚɪɢɞɚ ɭɧɢɧɝ ɦɢԕɞɨɪɢ  ɛɢɪ ɨɡ ɸԕɨɪɢ (4,92...5,53%) 
ɛўɥɚɞɢ. ɋɭɜɞɚ ɷɤɫɬɪɚɤɰɢɹɥɚɧɝɚɧ ɩɨɥɢɫɚɯɚɪɢɞɥɚɪ  ɦɢԕɞɨɪɢ ɬɨɩɢɧɚɦɛɭɪ ɩɨɹ 
ԕɢɫɦɥɚɪɢɞɚ ԟɚɪ ɯɢɥ: ёԑɨɱ ԕɢɫɦɢɞɚ ɷɧɝ ɤɚɦ – 4,6%,  ԕɨɛɢԑɢɞɚ ɷɫɚ ɷɧɝ ɤўɩ – 

13% ɛўɥɚɞɢ. ɇɢɬɪɚɬ ɤɢɫɥɨɬɚɞɚ ɝɢɞɪɨɥɢɡɥɚɝɚɧɞɚ ɚɠɪɚɥɝɚɧ 
ɩɨɥɢɫɚɯɚɪɢɞɥɚɪɧɢɧɝ ɦɢԕɞɨɪɢ ԟɚɦ ɲɭ ɬɚɪɬɢɛɞɚ – 3,2...7,6% ɚɬɪɨɮɢɞɚ ɛўɥɚɞɢ. 
ȼɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ ɛɢɥɚɧ ɢɲɥɨɜ ɛɟɪɢɥɝɚɧɞɚ ɬɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɞɚɝɢ 
ɩɨɥɢɫɚɯɚɪɢɞɥɚɪ ɤўɩ ɦɢԕɞɨɪɞɚ ɨɤɫɢɞɥɚɧɚɞɢ ɜɚ ɫɭɸԕɥɢɤɤɚ ўɬɢɛ ɤɟɬɚɞɢ (6,2%), 
ԕɨɥɝɚɧ ԕɢɫɦɥɚɪɢɞɚɝɢ ɫɚɪɮ ɦɢԕɞɨɪɢ 1,8...2,1% ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ.  Ɍɨɩɢɧɚɦɛɭɪ 
ɬɚɪɤɢɛɢɞɚɝɢ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ўɪɬɚɱɚ ɦɢԕɞɨɪɢ 41,4%, ԕɨɥɝɚɧ ԕɢɫɦɥɚɪɢɞɚ ɛɢɪ 
ɨɡ ɤɚɦɪɨԕ – 31,7...40,7%, ɥɢɝɧɢɧ ɷɫɚ 27...28% ɚɬɪɨɮɢɞɚ ɛўɥɚɞɢ. 
ɉɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ўɪɬɚɱɚ 570, Ɍɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɧɢɧɝ ёԑɨɱ ԕɢɫɦɢ 
ўɡɚɝɢ (ɩўɤɤɚɤ)ɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢ 355 ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ.  

Ɉɥɢɧɝɚɧ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɠɢɝɚɪɪɚɧɝ ɛўɥɚɞɢ. Ȼɭ ɪɚɧɝɧɢ ɦɨɞɞɚɧɢ 
ɣўԕɨɬɢɲ ɦɚԕɫɚɞɢɞɚ ɨɥɢɧɝɚɧ ɰɟɥɥɸɥɨɡɚɝɚ ɨɤɫɢɞɥɨɜɱɢ ɦɨɞɞɚ –  ɜɨɞɨɪɨɞ 
ɩɟɪɨɤɫɢɞɢɧɢɧɝ ɬɚɴɫɢɪɢ ўɪɝɚɧɢɥɞɢ. Ȼɭɧɢɧɝ ɭɱɭɧ  ɦɚԟɫɭɥɨɬɝɚ 1...8% ɥɢ 
ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ ɷɪɢɬɦɚɫɢ ԕўɲɢɥɞɢ. ȼɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ ɷɪɢɬɦɚɫɢɧɢɧɝ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢ ɨɪɬɢɲɢ ɛɢɥɚɧ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ 
ɞɚɪɚɠɚɫɢɧɢɧɝ ɤɚɦɚɣɢɲɢ ɤɭɡɚɬɢɥɞɢ. ȼɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɧɢɧɝ ɷɪɢɬɦɚɞɚɝɢ 
ɨɩɬɢɦɚɥ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɚɧɢԕɥɚɧɞɢ . 

 
7-ɪɚɫɦ. ɐɟɥɥɸɥɨɡɚɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢɝɚ ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ 

ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢɧɝ ɬɚɴɫɢɪɢ. 

 

ɐɟɥɥɸɥɨɡɚɧɢ ɨԕɚɪɬɢɪɢɲ ɭɱɭɧ ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɧɢɧɝ ɨɩɬɢɦɚɥ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 2,8-3,6% ɚɬɪɨɮɢɞɚ ɛўɥɢɛ, ɬɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɞɚɧ ɨɥɢɧɝɚɧ 
ɰɟɥɥɸɥɨɡɚɥɚɪɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢ  420...440  ɷɤɚɧɥɢɝɢ ɚɧɢԕɥɚɧɞɢ. 
ɇɚɦɭɧɚɝɚ ɤɢɦёɜɢɣ ɢɲɥɨɜ ɛɟɪɢɲ ɜɚ ɷɪɢɬɦɚɥɚɪ ɩɚɪɚɦɟɬɪɥɚɪɢ 5-ɠɚɞɜɚɥɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ.  

Ɍɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɝɚ ɤɢɦёɜɢɣ ɢɲɥɨɜ ɛɟɪɢɲ ɩɚɪɚɦɟɬɪɥɚɪɢ 

5-ɠɚɞɜɚɥ 

ɋɭɜ ɇɢɬɪɚɬ ɤɢɫɥɨɬɚ, 3% ɇɚɬɪɢɣ ɢɲԕɨɪɢ, 4% 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
ɨɋ 

ȼɚԕɬɢ, 
ɫɨɚɬ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
ɨɋ 

ȼɚԕɬɢ, 
ɫɨɚɬ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
ɨɋ 

ȼɚԕɬɢ, 
ɫɨɚɬ 

102-105 3 105-110 3 105-110 2 
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   Ɍɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɧɢɧɝ ёԑɨɱ ԕɢɫɦɢ ɤўɩɪɨԕ ɛўɥɝɚɧɢ ɫɭɜ, ɤɢɫɥɨɬɚ ɜɚ ɢɲԕɨɪ 
ɛɢɥɚɧ ɢɲɥɨɜ ɛɟɪɢɲɞɚ ɬɟɦɩɟɪɚɬɭɪɚ 5-10 

ɨɋ  ɸԕɨɪɢ, ɜɚԕɬ ɷɫɚ ɛɢɪ ɫɨɚɬ ɤўɩɪɨԑ 
ɛўɥɢɲɢ ɦɚԕɫɚɞɝɚ ɦɭɜɨɮɢԕɞɢɪ.  

 

9.2. Ɍɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɧɢ ɩɢɲɢɪɢɲɝɚ ɬɚɣёɪɥɚɲ 

Ɍɨɲɤɟɧɬ ԕɨԑɨɡ Ԕɨԑɨɡ ɮɚɛɪɢɤɚɫɢ ɥɚɛɨɪɚɬɨɪɢɹɫɢɞɚ ɬɚɠɪɢɛɚɥɚɪ ўɬɤɚɡɢɲ 
ɭɱɭɧ ɦɚԕɫɚɞɢɞɚ 1,5 ɤɝ ɚɬɪɨɮɢɞɚ ɬɨɩɢɧɚɦɛɭɪ ɩɨɹɫɢɧɢ ɩɢɲɢɪɢɲɝɚ 
ɬɚɣёɪɥɚɞɢɤ. 

500 ɝ ɚɬɪɨɮɢɞɚ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ ɭɱɭɧ ԑўɡɚɩɨɹ ɉɚɯɬɚɦɚɲ 
ɡɚɜɨɞɢɞɚɝɢ ɂɋ ɬɭɪɤɭɦɢɞɚɝɢ ɤɢɪԕɭɜɱɢ ɦɚɲɢɧɚɞɚ ɬɨɩɢɧɚɦɛɭɪɩɨɹɫɢ 
ўɥɱɚɦɥɚɪɢ 15-20 ɦɦ ɚɬɪɨɮɢɞɚ ԕɢɪԕɢɛ ɨɥɢɧɞɢ. Ȼɭ ɠɚɪɚёɧ ɬɨɩɢɧɚɦɛɭɪ 
ɩɨɹɫɢɧɢ ɦɚɣɞɚɥɚɲɧɢɧɝ ɞɚɫɬɥɚɛɤɢ ɛɨɫԕɢɱɢ ԟɢɫɨɛɥɚɧɚɞɢ. 

Ɍɚɣёɪɥɚɧɝɚɧ ɬɨɩɢɧɚɦɛɭɪ ɛўɥɚɤɥɚɪɢ ԕўɲɢɦɱɚ ɦɚɣɞɚɥɚɧɞɢ. ɍɥɚɪɧɢɧɝ 
ɭɦɭɦɢɣ ɤўɪɢɧɢɲɢ 8-ɪɚɫɦɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 

 
8-ɪɚɫɦ. Ԕўɲɢɦɱɚ ɦɚɣɞɚɥɚɧɝɚɧ ɬɨɩɢɧɚɦɛɭɪ ɧɚɦɭɧɚɥɚɪɢɧɢɧɝ ɭɦɭɦɢɣ 

ɤўɪɢɧɢɲɢ. 
 

9.3. Ɍɨɩɢɧɚɦɛɭɪɧɢ ɩɢɲɢɪɢɲ 

ɉɢɲɢɪɢɲ ɚɬɦɨɫɮɟɪɚ ɛɨɫɢɦɢɞɚ ɥɚɛɨɪɚɬɨɪɢɹ ɲɚɪɨɢɬɢɞɚ ɨɥɢɛ ɛɨɪɢɥɞɢ. 
Ȼɭɧɢɧɝ ɭɱɭɧ ԕɭɪɭԕ ԟɨɥɚɬɞɚɝɢ 500 ɝ ɧɚɦɭɧɚɧɢ ɬɟɯɧɢɤ ɬɚɪɨɡɢɞɚ ɬɨɪɬɢɛ ɨɥɢɛ, 
24 ɫɨɚɬ ɞɚɜɨɦɢɞɚ ɫɭɜɞɚ ɷɤɫɬɪɚɤɰɢɹɥɚɞɢɤ. Ȼɭɧɞɚ ɬɨɩɢɧɚɦɛɭɪ ɬɚɪɤɢɛɢɞɚɝɢ 
ɫɭɜɞɚ ɷɪɢɣɞɢɝɚɧ ɦɨɞɞɚɥɚɪɧɢɧɝ ɛɢɪ ԕɢɫɦɢ ɚɠɪɚɥɢɛ ɱɢԕɚɞɢ. 

ɇɚɦɭɧɚɝɚ ɢɲɥɨɜ ɛɟɪɢɲ ԕɭɣɢɞɚɝɢɱɚ ɨɥɢɛ ɛɨɪɢɥɞɢ: ɧɚɦɭɧɚ ɚɜɜɚɥ ɫɭɜɞɚ 
ɷɤɫɬɪɚɤɰɢɹɥɚɧɞɢ, ɤɢɫɥɨɬɚɥɢ ɦɭԟɢɬɞɚ ɝɢɞɪɨɥɢɡɥɚɧɞɢ, ɫўɧɝɪɚ ɢɲԕɨɪ ɜɚ 
ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ ɛɢɥɚɧ ɢɲɥɨɜ ɛɟɪɢɥɞɢ. ɇɚɦɭɧɚ ɜɚ  ɫɭɸԕɥɢɤɧɢɧɝ ɦɨɞɭɥ  
ɧɢɫɛɚɬɢ 1:20 ɧɢ ɬɚɲɤɢɥ ɷɬɞɢ. ɇɚɦɭɧɚɥɚɪ ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɞɚ 1 ɫɨɚɬ  
ԕɚɣɧɚɬɢɥɝɚɱ, ɪɟɚɤɰɢɹ ɬўɥɢԕ ɛɨɪɢɲɢ ɭɱɭɧ  24 ɫɨɚɬ ɯɨɧɚ ԟɚɪɨɪɚɬɢɞɚ ɫɚԕɥɚɧɞɢ. 
ɇɚɦɭɧɚɝɚ ԟɚɪ ɫɚɮɚɪ ɢɲɥɨɜ ɛɟɪɢɥɝɚɧɞɚɧ ɤɟɣɢɧ ɭ ɞɢɫɬɢɥɥɚɧɝɚɧ ɫɭɜ ɛɢɥɚɧ 
ɧɟɣɬɪɚɥ ԟɨɥɝɚ ɤɟɥɝɭɧɱɚ ɸɜɢɥɞɢ. ɇɚɦɭɧɚɝɚ ɢɲԕɨɪɞɚ ɢɲɥɨɜ ɛɟɪɢɲɞɚ ɭɧɢɧɝ 
ɨɩɬɢɦɚɥ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢ ɬɨɩɢɲ ɭɱɭɧ ɢɲԕɨɪ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 10 % ɞɚɧ 15 
% ɝɚɱɚ ўɡɝɚɪɬɢɪɢɥɞɢ ɜɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɰɟɥɥɸɥɨɡɚ ɦɢԕɞɨɪɢ ɚɧɢԕɥɚɧɞɢ (6-

ɠɚɞɜɚɥ). 
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Ɍɨɩɢɧɚɦɛɭɪɞɚɧ  ɰɟɥɥɸɥɨɡɚɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲɞɚɝɢ ɢɲԕɨɪ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢɧɝ ɬɚɴɫɢɪɢ 

6-ɠɚɞɜɚɥ 

№ NaOH 

ɤɨɧɰɟɧɬɪɚɰɢɹ
ɫɢ, % 

Ɍɨɩɢɧɚɦɛɭɪɞ
ɚɝɢ 

ɰɟɥɥɸɥɨɡɚ 
ɦɢԕɞɨɪɢɧɢɧɝ 
ўɡɝɚɪɢɲɢ, % 

ɧɚɦɥɢ
ɤ, 
% 

ɤɭɥ 
ɦɢԕɞɨɪ

ɢ, 
% 

α – 

ɰɟɥɥɸɥɨ
ɡɚ, % 

ɉɨɥɢɦɟɪɥɚɧ
ɢɲ ɞɚɪɚɠɚɫɢ 

1 10 37 3.8 1.4 85 800 

2 15 42 3.6 1.2 88 1000 

3 20 44 3.5 1.0 89.5 1050 

4 25 39 3.3 0.95 91.6 900 

 

Ɍɨɩɢɧɚɦɛɭɪɞɚɧ  ɰɟɥɥɸɥɨɡɚɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲɞɚ 

 ԕɚɣɧɚɲ ɜɚԕɬɢɧɢɧɢɧɝ ɬɚɴɫɢɪɢ 

7-ɠɚɞɜɚɥ 

№ Ԕɚɣɧɚɲ 
ɜɚԕɬɢ,ɦɢ

ɧ 

ɬɨɩɢɧɚɦɛɭɪɞɚɝ
ɢ ɰɟɥɥɸɥɨɡɚ 
ɦɢԕɞɨɪɢɧɢɧɝ 
ўɡɝɚɪɢɲɢ, % 

ɧɚɦɥɢɤ
, 

% 

ɤɭɥ 
ɦɢԕɞɨɪ

ɢ, 
% 

α – 

ɰɟɥɥɸɥɨɡ
ɚ, % 

ɩɨɥɢɦɟɪɥɚɧɢ
ɲ ɞɚɪɚɠɚɫɢ 

1 130 37 3.8 1.4 85 800 

2 140 42 3.6 1.2 88 1000 

3 145 44 3.5 1.0 89.5 1050 

4 155 39 3.3 0.95 91.6 900 

 

Ɍɨɩɢɧɚɦɛɭɪɞɚɧ  ɰɟɥɥɸɥɨɡɚɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲɞɚ ԕɚɣɧɚɬɢɲ 
ɬɟɦɩɟɪɚɬɭɪɚɫɢɧɢ  ɬɚɴɫɢɪɢ 

8-ɠɚɞɜɚɥ 

№ Ԕɚɣɧɚɲ 
ɬɟɦɩɟɪɚɬɭɪɚ

ɫɢ, 
0ɋ 

Ɍɨɩɢɧɚɦɛɭɪɞ
ɚɝɢ 

ɰɟɥɥɸɥɨɡɚ 
ɦɢԕɞɨɪɢɧɢɧɝ 
ўɡɝɚɪɢɲɢ, % 

ɧɚɦɥɢ
ɤ, 
% 

ɤɭɥ 
ɦɢԕɞɨɪ

ɢ, 
% 

α – 

ɰɟɥɥɸɥɨɡ
ɚ, % 

ɉɨɥɢɦɟɪɥɚɧ
ɢɲ ɞɚɪɚɠɚɫɢ 

1 140 37 3.8 1.4 85 800 

2 145 42 3.6 1.2 88 1000 

3 165 44 3.5 1.0 89.5 1050 

4 175 39 3.3 0.95 91.6 900 

ɀɚɞɜɚɥɥɚɪɞɚɧ ɤўɪɢɧɢɛ ɬɭɪɢɛɞɢɤɢ ɢɲԕɨɪ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ, ԕɚɣɧɚɬɢɲ 
ɬɟɦɩɟɪɚɬɭɪɚɫɢ, ԕɚɣɧɚɬɢɲ ɜɚԕɬɢ ɬɨɩɢɧɚɦɛɭɪɞɚɧ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ ɠɚɪɚёɧɢɝɚ 
ɬɚɴɫɢɪɢ ɤɚɬɬɚ. Ȼɭ ɚɥɛɚɬɬɚ ɨɩɬɢɦɚɥ ɪɟɠɢɦɥɚɪ ɬɚɧɥɚɲ ɚԟɚɦɢɹɬɥɢ ԟɢɫɨɛɥɚɧɚɞɢ. 

Ɉɥɢɧɝɚɧ ɬɨɥɚɥɢ ɦɚɫɫɚɧɢɧɝ ɭɦɭɦɢɣ ɤўɪɢɧɢɲɢ 9-ɪɚɫɦɥɚɪɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ.  
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9-ɪɚɫɦ. ɉɢɲɢɪɢɥɝɚɧ ɬɨɥɚɥɢ ɦɚɫɫɚɧɢɧɝ ɦɚɣɞɚɥɚɧɢɲ ɤɢɧɟɬɢɤɚɫɢ. 
 

Ɉɥɢɧɝɚɧ ɹɪɢɦ ɬɚɣёɪ ɦɚԟɫɭɥɨɬ – ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɪɚɧɝɢ ɫɚɪԑɢɲ 
ɤўɪɢɧɢɲɝɚ ɷɝɚ ɛўɥɝɚɧɢ ɫɚɛɚɛɥɢ, ɛɭ ɪɚɧɝɧɢ ɣўԕɨɬɢɲ ɦɚԕɫɚɞɢɞɚ ɭɧɝɚ  
ɨɤɫɢɞɥɨɜɱɢ ɦɨɞɞɚ ɛɢɥɚɧ ɢɤɤɢ ɛɨɫԕɢɱɞɚ ɢɲɥɨɜ ɛɟɪɢɥɞɢ. Ȼɢɪɢɧɱɢ ɛɨɫԕɢɱɞɚ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 3...4 % ɥɢ ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɞɢ. 

ȼɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɧɢɧɝ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢ ɤɚɦɚɣɬɢɪɢɲ ɦɚԕɫɚɞɢɞɚ 
ɭɧɝɞɚ 6% ɥɢ ɷɪɢɬɦɚ ɬɚɣёɪɥɚɧɞɢ. Ԕɭɣɢɞɚ ɧɢɫɛɚɬ 1:20 ɧɢ ɬɚɲɤɢɥ ɷɬɞɢ. 
Ȼɢɪɢɧɱɢ ɛɨɫԕɢɱɞɚ  ɨԕɚɪɬɢɪɢɲ ɠɚɪɚёɧɢ 2 ɫɨɚɬ ɞɚɜɨɦɢɞɚ 95...100

ɨɋ ɞɚ ɨɥɢɛ 
ɛɨɪɢɥɞɢ.  ȼɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ ɤɭɱɥɢ ɨɤɫɢɞɥɨɜɱɢ ɛўɥɝɚɧɢ ɭɱɭɧ ɰɟɥɥɸɥɨɡɚ 
ɬɚɪɤɢɛɢɞɚɝɢ ԕɭɣɢ ɦɨɥɟɤɭɥɚɥɢ ɦɨɞɞɚɥɚɪɞɚɧ ɬɚɲԕɚɪɢ ɛɟɬɚ ɜɚ ɝɚɦɦɚ 
ɰɟɥɥɸɥɨɡɚɥɚɪ ԟɚɦ ɞɟɫɬɪɭɤɰɢɹɝɚ ɭɱɪɚɣɞɢ. Ⱦɟɫɬɪɭɤɰɢɹɝɚ ɭɱɪɚɝɚɧ ɦɨɞɞɚɥɚɪ ɷɫɚ 
ɷɪɢɬɦɚɝɚ ўɬɢɛ ɤɟɬɚɞɢ. ɐɟɥɥɸɥɨɡɚ ɷɫɚ ԕɢɫɦɚɧ ɞɟɫɬɪɭɤɰɢɹɝɚ ɭɱɪɚɣɞɢ. 
ɇɚɬɢɠɚɞɚ ɭɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ɤɚɦɚɹɞɢ.   

10-ɪɚɫɦɞɚ ɛɢɪɢɧɱɢ ɛɨɫԕɢɱɞɚɧ ɤɟɣɢɧ ɨɥɢɧɝɚɧ ɹɪɢɦ ɬɚɣёɪ 
ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɭɦɭɦɢɣ ɤўɪɢɧɢɲɢ ɤɟɥɬɢɪɢɥɝɚɧ. 
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10-ɪɚɫɦ. Ȼɢɪɢɧɱɢ ɛɨɫԕɢɱ ɨԕɚɪɬɢɪɢɲɞɚɧ ɤɟɣɢɧɝɢ ɹɪɢɦ ɬɚɣёɪ 

ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɭɦɭɦɢɣ ɤўɪɢɧɢɲɢ. 
ɂɤɤɢɧɱɢ ɛɨɫԕɢɱɞɚ ɮɨɣɞɚɥɚɧɢɥɝɚɧ ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ ɷɪɢɬɦɚɫɢ ɧɢɧɝ 

ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 4%. Ɇɚɫɫɚ 1:20 ɦɨɞɭɥɞɚ 60 ɦɢɧɭɬ ɞɚɜɨɦɢɞɚ 95...100ɨɋɞɚ 
ԕɚɣɧɚɬɢɥɞɢ. ɋўɧɝɪɚ 24 ɫɨɚɬ ɞɚɜɨɦɢɞɚ ɯɨɧɚ ԟɚɪɚɪɚɬɢɞɚ ɫɚԕɥɚɧɞɢ. ɇɟɣɬɪɚɥ 
ɦɭԟɢɬɝɚɱɚ ɫɭɜ ɛɢɥɚɧ ɸɜɢɥɢɛ, ԕɭɪɢɬɢɲ ɲɤɚɮɢɞɚ ԕɭɪɢɬɢɥɞɢ. Ɉɥɢɧɝɚɧ ɹɪɢɦ 
ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɪɚɧɝɢ ɫɚɪԑɢɲ (11-ɪɚɫɦ).   

 

 

 

 

 

11-ɪɚɫɦ. ɂɤɤɢɧɱɢ ɛɨɫԕɢɱɞɚɧ ɤɟɣɢɧ ɨɥɢɧɝɚɧ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ 
ɧɚɦɭɧɚɫɢɧɢɧɝ ɭɦɭɦɢɣ ɤўɪɢɧɢɲɢ. 

 

 

9.4. əɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɞɚɧ ԕɨԑɨɡ ɨɥɢɲ 

 

 Ɍɨɩɢɧɚɦɛɭɪɞɚɧ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲɞɚ ɧɚɬɪɨɧ ɭɫɭɥɢɞɚɧ 
ɮɨɣɞɚɥɚɧɞɢɤ. 
 Ɍɨɩɢɧɚɦɛɭɪɧɢ ɤɢɦёɜɢɣ ɪɟɚɝɟɧɬɥɚɪ ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɲɢɧɢ 
ɨɫɨɧɥɚɲɬɢɪɢɲ ɦɚԕɫɚɞɢɞɚ ɭɧɢ ɦɚɣɞɚɥɚɞɢɤ. Ɇɚɣɞɚɥɚɲ ɢɲɥɚɪɢ ɉɚɯɬɚɦɚɲ 
ɡɚɜɨɞɢɞɚɝɢ ɂɊ ɪɭɫɭɦɥɢ ɫɨɦɨɧ ɦɚɣɞɚɥɚɝɢɱ ɚɩɩɚɪɚɬɢɞɚ ɨɥɢɛ ɛɨɪɢɥɞɢ. Ⱦɚɫɬɥɚɛ 
ɚɩɩɚɪɚɬɧɢɧɝ ɢɤɤɢɬɚ ɩɢɱɨԕɥɚɪɢ ўɪɧɚɬɢɥɝɚɧ ԟɨɥɚɬɢɞɚ ɦɚɣɞɚɥɚɞɢɤ. 
Ɍɨɩɢɧɚɦɛɭɪ ɛўɥɚɤɥɚɪɢ ɥɚɛɨɪɚɬɨɪɢɹ ɲɚɪɨɢɬɢɞɚ ԕўɲɢɦɱɚ ɦɚɣɞɚɥɚɧɞɢ ɜɚ 
ɭɧɢɧɝ ԟɚɠɦ ɦɚɫɫɚɫɢɧɢ ɚɧɢԕɥɚɞɢɤ. Ԟɚɠɦ ɦɚɫɫɚɫɢ 112,0 ɝ/ɞɦ3

 ɧɢ ɬɚɲɤɢɥ ɷɬɞɢ. 
Ɇɚɣɞɚɥɚɧɝɚɧ ɬɨɩɢɧɚɦɛɭɪɧɢ ɩɢɲɢɪɢɲɞɚɧ ɨɥɞɢɧ ɫɭɜɞɚ 24 ɫɨɚɬ ɯɨɧɚ 
ɲɚɪɨɢɬɢɞɚ ɷɤɫɬɪɚɤɰɢɹɥɚɧɞɢ. ɗɤɫɬɪɚɤɬ ɬўɤɢɛ ɬɚɲɥɚɧɢɛ, 1:20 ɦɨɞɭɥɞɚ ɫɭɜ 
ɫɨɥɢɛ, 3 ɫɨɚɬ ɞɚɜɨɦɢɞɚ ԕɚɣɧɚɬɢɥɞɢ ɜɚ ɫɭɜɞɚ ɷɪɢɝɚɧ ԕɢɫɦɢ ɚɧɢԕɥɚɧɞɢ. ɋɭɜɞɚ 
ɷɪɢɝɚɧ ԕɢɫɦɢ 12-15% ɧɢ ɬɚɲɤɢɥ ɷɬɞɢ. ɒɭɧɞɚɧ ɫўɧɝ ɦɚɫɫɚɧɢ ɢɲԕɨɪɢɣ 
ɦɭԟɢɬɞɚ  ɚɬɦɨɫɮɟɪɚ ɛɨɫɢɦɢɞɚ ɩɢɲɢɪɞɢɤ. ɉɢɲɢɪɢɲ 4; 6; 8; 10 % ɥɢ ɧɚɬɪɢɣ 
ɢɲԕɨɪɢɧɢɧɝ ɷɪɢɬɦɚɫɢɞɚ 7 ɫɨɚɬ ɦɢɧɭɬ ɞɚɜɨɦ ɷɬɞɢ ɜɚ ɢɲԕɨɪɧɢɧɝ ɨɩɬɢɦɚɥ 



145 

 

ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ ɚɧɢԕɥɚɧɞɢ. Ɉɥɢɧɝɚɧ ɰɟɥɥɸɥɨɡɚ ɦɢԕɞɨɪɢ 3.6-ɠɚɞɜɚɥɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ.  

 

Ɍɨɩɢɧɚɦɛɭɪɞɚɧ ɧɚɬɪɨɧ ɭɫɭɥɢɞɚ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ 
9-ɠɚɞɜɚɥ 

 

№ 

 

ɂɲԕɨɪ ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ, 
% 

 

ɐɟɥɥɸɥɨɡɚ ɦɢԕɞɨɪɢ, 
% 

1 4 45,2 

2 6 49,9 

3 8 43,3 

4 10 40,2 

   

 Ɍɨɩɢɧɚɦɛɭɪɞɚɧ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ ɭɱɭɧ ɢɲԕɨɪ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɢ 4-10% ɛўɥɝɚɧɞɚ ɨɥɢɧɝɚɧ ɰɟɥɥɸɥɨɡɚ ɦɢԕɞɨɪɢ ɸԕɨɪɢ (49,9%) 
ɛўɥɢɲɢ ɚɧɢԕɥɚɧɞɢ. 

Ɍɨɩɢɧɚɦɛɭɪɧɢɧɝ ɤɢɦёɜɢɣ ɬɚɪɤɢɛɢɞɚɝɢ ɰɟɥɥɸɥɨɡɚ, ɥɢɝɧɢɧ, 
ɩɟɧɬɚɡɚɧɥɚɪ, ɫɦɨɥɚ ɜɚ ёԑ ԟɚɦɞɚ ɤɭɥ ɦɢԕɞɨɪɢ ɚɧɢԕɥɚɧɞɢ. Ɉɥɢɧɝɚɧ ɧɚɬɢɠɚɥɚɪ 
10-ɠɚɞɜɚɥɞɚ ɤɟɥɬɢɪɢɥɝɚɧ.  

 

Ɍɨɩɢɧɚɦɛɭɪɧɢɧɝ ɤɢɦёɜɢɣ ɬɚɪɤɢɛɢ  
10-ɠɚɞɜɚɥ 

Ɇɚɫɫɚ ɭɥɭɲɢ, % 

ɐɟɥɥɸɥɨɡɚ Ʌɢɝɧɢɧ 

ɋɭɜɞɚ 
ɷɤɫɬɪɚɤɰɢɹɥɚɧɝɚɧ 

ԕɢɫɦɢ 

Ʉɭɥ ɦɢԕɞɨɪɢ 

49,8 26,0 25,0 3,6 

 

Ɍɨɩɢɧɚɦɛɭɪɧɢɧɝ ɤɭɥ ɦɢԕɞɨɪɢ ўɪɬɚɱɚ 3,6% ɫɭɜɞɚ ɷɤɫɬɪɚɤɰɢɹɥɚɧɝɚɧ 
ɦɨɞɞɚɥɚ  ɦɢԕɞɨɪɢ  25% ɧɢ ɬɚɲɤɢɥ ɷɬɞɢ. Ԑўɡɚɩɨɹ ɬɚɪɤɢɛɢɞɚɝɢ ɰɟɥɥɸɥɨɡɚɧɢɧɝ 
ўɪɬɚɱɚ ɦɢԕɞɨɪɢ 49%, ɥɢɝɧɢɧ  ɷɫɚ 25...26% ɚɬɪɨɮɢɞɚ. Ɉɥɢɧɝɚɧ ɹɪɢɦ ɬɚɣёɪ 
ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɪɚɧɝɢ ɠɢɝɚɪɪɚɧɝ ɤўɪɢɧɢɲɞɚ ɛўɥɞɢ. Ɋɚɧɝɥɢ ɦɨɞɞɚɧɢ ɣўԕɨɬɢɲ 
ɦɚԕɫɚɞɢɞɚ ɨɥɢɧɝɚɧ ɰɟɥɥɸɥɨɡɚɝɚ ɨɤɫɢɞɥɨɜɱɢ ɦɨɞɞɚ ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɢɧɢɧɝ 
ɬɚɴɫɢɪɢ ўɪɝɚɧɢɥɞɢ. Ȼɭɧɢɧɝ ɭɱɭɧ  ɨԕɚɪɬɢɪɢɲ ɢɲɥɚɪɢ 4...8% ɥɢ ɜɨɞɨɪɨɞ 
ɩɟɪɨɤɫɢɞ ɷɪɢɬɦɚɫɢɞɚ ɨɥɢɛ ɛɨɪɢɥɞɢ. ȼɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞ ɷɪɢɬɦɚɫɢɧɢɧɝ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɢɧɢ ɨɪɬɢɲɢ ɛɢɥɚɧ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢɧɢ 
ɤɚɦɚɣɢɲɢ ɤɭɡɚɬɢɥɞɢ.  
 Ɍɨɩɢɧɚɦɛɭɪɞɚɧ ɨɥɢɧɝɚɧ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɞɚɝɢ ɰɟɥɥɸɥɨɡɚ 
ɦɢԕɞɨɪɢɧɢ ɨɲɢɪɢɲ ɦɚԕɫɚɞɢɞɚ, ɭɧɝɚ ɨɤɫɢɞɥɨɜɱɢ ɦɨɞɞɚ ɷɪɢɬɦɚɫɢ ɛɢɥɚɧ 
ɢɲɥɨɜ ɛɟɪɢɥɞɢ. Ɉɤɫɢɞɥɨɜɱɢ ɦɨɞɞɚ ɫɢɮɚɬɢɞɚ ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɧɢɧɝ 6% ɥɢ 
ɷɪɢɬɦɚɫɢɞɚɧ ɮɨɣɞɚɥɚɧɞɢ. Ȼɭɧɢɧɝ ɭɱɭɧ 100 ɝ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɧɢ 
ɜɨɞɨɪɨɞ ɩɟɪɨɤɫɢɞɢ ɷɪɢɬɦɚɫɢɞɚ 45 ɦɢɧ ԕɚɣɧɚɬɢɛ, ɪɟɚɤɰɢɹ ɨɯɢɪɢɝɚɱɚ ɛɨɪɢɲɢ 
ɭɱɭɧ 24 ɫɨɚɬ ɯɨɧɚ ԟɚɪɨɪɚɬɢɞɚ ɫɚԕɥɚɧɞɢ. ɋўɧɝɪɚ ɨԕɚɪɬɢɪɢɥɝɚɧ ɰɟɥɥɸɥɨɡɚɧɢ 
ɧɟɣɬɪɚɥ ԟɨɥɝɚɱɚ ɞɢɫɬɢɥɥɚɧɝɚɧ ɫɭɜ ɛɢɥɚɧ ɸɜɢɛ, ɬɚɪɤɢɛɢɞɚɝɢ ɨɪɬɢԕɱɚ ɫɭɜ 
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ɫɢԕɢɛ ɱɢԕɚɪɢɥɞɢ ɜɚ ɥɚɛɨɪɚɬɨɪɢɹ ԕɭɪɢɬɢɲ ɲɤɚɮɢɞɚ 105ɨɋ ɞɚ 60 ɦɢɧ 
ɞɚɜɨɦɢɞɚ ԕɭɪɢɬɢɥɞɢ. Ԕɭɣɢɞɚ ɪɚɫɦɞɚ ɫɭɪɚɬɢ ɤɟɥɬɢɪɢɥɝɚɧ. 

ɐɟɥɥɸɥɨɡɚ ɬɨɥɚɥɚɪɢɧɢɧɝ ɭɡɭɧɥɢɝɢ ɜɚ ɭɥɚɪɧɢɧɝ ɮɪɚɤɰɢɹ ɬɚɪɤɢɛɢ. 
Ɍɨɥɚɥɚɪɧɢɧɝ ўɪɬɚɱɚ ɭɡɭɧɥɢɝɢ ɜɚ ɮɪɚɤɰɢɹ ɬɚɪɤɢɛɢ. ɒɨɩɟɪ-Ɋɢɝɥɟɪ 

ɩɪɢɛɨɪɢɞɚ ɚɧɢԕɥɚɧɞɢ. Ⱥɧɢԕɥɚɲ ɠɚɪɚёɧɢ  ɬɨɥɚɥɚɪ ɧɚɦɭɧɚɫɢ ɬɨɩɢɧɚɦɛɭɪɧɢ 
ɩɢɲɢɪɝɚɧɞɚɧ ɜɚ ɨԕɚɪɬɢɪɢɥɝɚɧɞɚɧ ɤɟɣɢɧɝɢ ɧɚɦɭɧɚɥɚɪɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ.  

 

12-ɪɚɫɦ. Ɉԕɚɪɬɢɪɢɥɝɚɧ ɰɟɥɥɸɥɨɡɚɧɢɧɝ 
ɤўɪɢɧɢɲɢ. 

 Ȼɭ ɰɟɥɥɸɥɨɡɚɧɢ ɛɚɪɱɚ ɨԕɚɪɬɢɪɢɥɝɚɧ 
ɰɟɥɥɸɥɨɡɚɝɚ ԕўɲɢɛ ёɡɭɜ ɜɚ ɛɨɫɦɚ ԕɨԑɨɡ 
ɨɥɢɲɞɚ ɢɲɥɚɬɢɲ ɦɭɦɤɢɧ. Ɉԕɚɪɬɢɪɢɥɝɚɧ 
ɰɟɥɥɸɥɨɡɚɞɚɧ Ɍɨɲɤɟɧɬ ԕɨԑɨɡ 

ɮɚɛɪɢɤɚɫɢɞɚ ўɪɧɚɬɢɥɝɚɧ ɅȺ-3 ɪɭɫɭɦɥɢ 
ɥɚɛɨɪɚɬɨɪɢɹ ԕɨԑɨɡ ԕɭɣɢɲ ɦɚɲɢɧɚɫɢɞɚ 
ԕɨԑɨɡ ɧɚɦɭɧɚɥɚɪɢ ɨɥɢɧɞɢ.  
 

 

9.5. ɋɬɪɭɤɬɭɪɚɫɢɧɢ ўɪɝɚɧɢɲ 

Ԕɨԑɨɡ ɧɚɦɭɧɚɥɚɪɢɧɢɧɝ ɫɭɜ ɲɢɦɢɲɢɧɢ ɚɧɢԕɥɚɲɧɢ ɢɤɤɢ ɭɫɭɥɞɚ ɨɥɢɛ 
ɛɨɪɢɥɞɢ.  Ȼɢɪɢɧɱɢ ɭɫɭɥ – ԕɨԑɨɡ ɤɚɩɢɥɥɹɪɥɚɪɢɧɢɧɝ ɫɭɜ ɬɨɦɱɢɥɚɪɢɧɢ 
ɲɢɦɢɲɢɧɢ ɚɧɢԕɥɚɲ ɜɚ ɢɤɤɢɧɱɢ ɭɫɭɥ ԕɨԑɨɡ ɤɚɩɢɥɥɹɪɥɚɪɢɧɢɧɝ ɫɭɜɧɢ ɲɢɦɢɲ 
ԕɨɛɢɥɢɹɬɢɧɢ ɚɧɢԕɥɚɲ. 

Ȼɢɪɢɧɱɢ ɭɫɭɥɞɚ ɰɟɥɥɸɥɨɡɚ ɜɚ ԕɨԑɨɡ ɧɚɦɭɧɚɥɚɪɧɢɧɝ ɫɬɪɭɤɬɭɪɚɫɢɧɢ 
ɫɭɜɞɚ ɛўɤɢɲ ɞɚɪɚɠɚɫɢ ɨɪԕɚɥɢ ɚɧɢԕɥɚɞɢɤ. Ȼɭɧɢɧɝ ɭɱɭɧ ɧɚɦɭɧɚɥɚɪɧɢɧɝ 5 
ɦɢɧɭɬ ɞɚɜɨɦɢɞɚ ɞɚ 0,5 ɦɥ  (ɛɢɪ ɬɨɦɱɢ) ɫɭɜɧɢ ɫўɪɢɲ ԕɨɛɢɥɢɹɬɢɧɢ (ɦɦ) 
ɚɧɢԕɥɚɧɞɢ. ɋɭɜ ɬɨɦɱɢɥɚɪɢ ɛɚɪɱɚ ɣўɧɚɥɢɲɥɚɪ ɛўɣɢɱɚ ўɪɬɚɱɚ ɛɢɪ ɯɢɥ ɛўɥɢɛ, 
27 ɦɦ ɧɢ ɬɚɲɤɢɥ ɷɬɞɢ. Ɍɨɦɱɢɥɚɪɧɢɧɝ ԕɨԑɨɡɝɚ ɫўɪɢɥɢɲɝɚ ɤɟɬɝɚɧ ɜɚԕɬɢ – 63 

ɫɟɤɭɧɞ. Ԕɨԑɨɡ ɧɚɦɭɧɚɥɚɪɢ ɥɚɛɨɪɚɬɨɪɢɹ ɲɚɪɨɢɬɢɞɚ ɨɥɢɧɝɚɧɢɥɢɝɢ ɫɚɛɚɛɥɢ ɫɭɜ 
ɬɨɦɱɢɫɢ ɛɢɪ ɯɢɥ ёɣɢɥɚɞɢ.  ɑɭɧɤɢ ɛɭ ɲɚɪɨɢɬɞɚ ɰɟɥɥɸɥɨɡɚ ɬɨɥɚɥɚɪɢ ɛɚɪɱɚ 
ɬɨɦɨɧɥɚɪɝɚ ɯɚɨɬɢɤ ɣўɧɚɥɝɚɧ  (ɨɪɟɧɬɚɰɢɹɫɢɡ) ɛўɥɚɞɢ. 

Ȼўɤɢɲ ɞɚɪɚɠɚɫɢɧɢ ɚɧɢԕɥɚɲ. Ԕɭɪɭԕ ԕɨԑɨɡɞɚɧ 100ɯ20 ɦɦ  ўɥɱɚɦɥɚɪɞɚ 
ԕɢɪԕɢɛ ɨɥɢɧɚɞɢ. ɂɤɤɢɬɚ ɉɟɬɪɢ ɥɢɤɨɛɱɚɫɢɧɢɧɝ ɛɢɪɢɝɚ 25 ɦɥ ɫɭɜ, 
ɢɤɤɢɧɱɢɫɢɝɚ 25 ɦɥ ɧɚɬɪɢɣ ɢɲԕɨɪɢɧɢɧɝ 5% ɥɢ ɷɪɢɬɦɚɫɢ ɫɨɥɢɧɞɢ. ɋўɧɝɪɚ 
ɬɨɪɬɢɛ ɨɥɢɧɝɚɧ ԕɨԑɨɡɧɢɧɝ 2 ɬɚɫɢ ɫɭɜɝɚ, ɛɨɲԕɚ 2 ɬɚɫɢ ɢɲԕɨɪɝɚ ɫɨɥɢɧɚɞɢ.  30 
ɦɢɧɭɬɞɚɧ ɫўɧɝ ɫɭɜɞɚ ɜɚ ɢɲԕɨɪɞɚ ɛўɤɤɚɧ ԕɨԑɨɡɥɚɪɧɢ ɩɢɧɰɟɬ ɛɢɥɚɧ ɨɥɢɛ, ɢɤɤɢ 
ɛўɥɚɤ ɤɚɪɬɨɧ ԕɨԑɨɡ ɨɪɚɫɢɝɚ ԕўɣɢɥɞɢ ɜɚ ɨɪɬɢԕɱɚ ɫɭɸԕɥɢɤ ɱɢԕɚɪɢɛ ɸɛɨɪɢɥɞɢ. 

ɋɭɜ ɜɚ ɢɲԕɨɪɞɚ ɛўɤɤɚɧ ԕɨԑɨɡɥɚɪ ɚɥɨԟɢɞɚ ɬɨɪɬɢɥɞɢ. Ȼўɤɤɚɧ ԕɨԑɨɡ 
ɦɚɫɫɚɫɢɧɢɧɝ ўɧɢɧɝ ɞɚɫɬɥɚɛɤɢ ɦɚɫɫɚɫɢɝɚ ɧɢɫɛɚɬɢ – ɛўɤɢɲ ɞɚɪɚɠɚɫɢɧɢ 
ɢɮɨɞɚɥɚɣɞɢ. ɍ ԕɭɣɢɞɚɝɢ ɮɨɪɦɭɥɚ ёɪɞɚɦɢɞɚ ԟɢɫɨɛɥɚɧɚɞɢ: 

,100
a

b
W 
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ɛɭ ɟɪɞɚ: ɚ – ԕɨԑɨɡ ɧɚɦɭɧɚɫɢɧɢɧɝ ɞɚɫɬɥɚɛɤɢ ɦɚɫɫɚɫɢ, ɝ; b – ɛўɤɤɚɧ ԕɨԑɨɡ 
ɦɚɫɫɚɫɢ, ɝ. 
 Ɉɥɢɧɝɚɧ ɧɚɬɢɠɚɥɚɪ: 
1. ɇɚɦɭɧɚ ԕɨԑɨɡɧɢɧɝ ɫɭɜɞɚ ɛўɤɢɲ ɞɚɪɚɠɚɫɢ - 341 % 

2. ɂɲԕɨɪ ɷɪɢɬɦɚɫɢɞɚ ɛўɤɢɲ ɞɚɪɚɠɚɫɢ -  493%. 

 

9.6. Ɍɨɩɢɧɚɦɛɭɪɧɢ ɣɢԑɢɲɬɢɪɢɲ ɜɚ ԕɚɣɬɚ ɢɲɥɚɲɝɚ ɬɚɣёɪɥɚɲ 

Ɇɚɴɥɭɦɤɢ, ɬɨɩɢɧɚɦɛɭɪ ɦɚɜɫɭɦɢ ɚɫɨɫɚɧ  ɧɨɹɛɪ ɨɣɢɧɢɧɝ ɨɯɢɪɢɥɚɪɢɞɚ  
ɬɭɝɚɣɞɢ ɜɚ ɬɨɩɢɧɚɦɛɭɪɧɢ ўɪɢɛ, ɟɪɧɢ ɤɟɥɝɭɫɢ ɣɢɥɝɚ ɬɚɣёɪɥɚɲ ɢɲɥɚɪɢ 
ɛɨɲɥɚɧɚɞɢ. Ƀɢԑɢɛ ɨɥɢɧɝɚɧ ɬɨɩɢɧɚɦɛɭɪɧɢ ԕɚɣɬɚ ɢɲɥɚɛ, ɭɧɞɚɧ ɯɚɥԕ 
ɯўɠɚɥɢɝɢɝɚ ɤɟɪɚɤɥɢ ɦɚԟɫɭɥɨɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɦɭɦɤɢɧ. Ɍɨɩɢɧɚɦɛɭɪɞɚɧ 
ԕɨԑɨɡ ɜɚ ɤɚɪɬɨɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɨɪɯɨɧɚɫɢɧɢɧɝ ԕɭɪɢɥɢɲɢ ɠɚɞɚɥ ɫɭɪɴɬɥɚɪ 
ɛɢɥɚɧ ɞɚɜɨɦ ɷɬɦɨԕɞɚ.  

Ɍɨɩɢɧɚɦɛɭɪɧɢ ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲɝɚ ɦɨɫɥɚɛ ɣɢԑɢɲɬɢɪɢɛ ɨɥɢɲ 
ɭɫɥɢɧɢ (ўɪɢɲ, ɣɢԑɢɲɬɢɪɢɲ, ɦɚɣɞɚɥɚɛ ɩɪɟɫɫɥɚɲ) Ўɡɛɟɤɢɫɬɨɧ ԕɢɲɥɨԕ-

ɯўɠɚɥɢɝɢɧɢ ɦɟɯɚɧɢɡɚɰɢɹɥɚɲ ɜɚ ɷɥɟɤɬɪɥɚɲɬɢɪɢɲ ɢɥɦɢɣ-ɬɟɤɲɢɪɢɲ 
ɢɧɫɬɢɬɭɬɢ (ɍɡɆɗɂ) ɢɲɥɚɛ ɱɢԕԕɚɧ. 

 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 

 

1. ɐɟɥɥɸɥɨɡɚ ɬɚɛɢɚɬɞɚ ɬɚɪԕɚɥɝɚɧ ɩɨɥɢɦɟɪɥɚɪɧɢɧɝ ԕɚɣɫɢ ɬɭɪɢɝɚ ɤɢɪɚɞɢ? 

2. ɉɚɯɬɚ ɦɨɦɢԑɢ ԕɚɣɫɢ ɤўɪɫɚɬɤɢɱɥɚɪɢɝɚ ԕɚɪɚɛ ɬɢɩɥɚɪɝɚ ɛўɥɢɧɚɞɢ? 

3. Ʉɢɦёɜɢɣ ԕɚɣɬɚ ɢɲɥɚɬɢɲɝɚ ɦўɥɠɚɥɥɚɧɝɚɧ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ ɭɱɭɧ ɩɚɯɬɚ 
ɦɨɦɢԑɢɧɢɧɝ ԕɚɣɫɢ ɬɢɩɢ ɢɲɥɚɬɢɥɚɞɢ? 

4. Ёԑɨɱ ɬɚɪɤɢɛɢɞɚ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ўɪɬɚɱɚ ɦɢԕɞɨɪɢ ɧɟɱɚ % - ɧɢ ɬɚɲɤɢɥ 
ɷɬɚɞɢ? 

5. ɉɚɯɬɚ ɜɚ ёԑɨɱ ɰɟɥɥɸɥɨɡɚɥɚɪɧɢɧɝ ɩɨɥɢɦɟɪɥɚɧɢɲ ɞɚɪɚɠɚɫɢɞɚɝɢ ўɪɬɚɱɚ  
ɮɚɪԕɥɚɪɧɢ ɬɭɲɭɧɬɢɪɢɛ ɛɟɪɢɧɝ 

6. ɇɢɦɚ ɭɱɭɧ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɦɨɥɟɤɭɥɹɪ ɦɚɫɫɚɫɢ ɩɨɥɢɞɢɫɩɟɪɫ 
ԟɢɫɨɛɥɚɧɚɞɢ? 

7. ɐɟɥɥɸɥɨɡɚ  ɚɥɶɮɚ, ɛɟɬɬɚ ɜɚ ɝɚɦɦɚ ɰɟɥɥɸɥɨɡɚɥɚɪɝɚ ɚɠɪɚɬɢɥɝɚɧ. Ȼɭ 
ɰɟɥɥɸɥɨɡɚɥɚɪ ɛɢɪ ɛɢɪɢɞɚɧ ԕɚɣɫɢ ɤўɪɫɚɬɤɢɱɥɚɪɢ ɛɢɥɚɧ ɮɚɪԕ ԕɢɥɚɞɢ? 

8. Ёԑɨɱɞɚɧ ɚɠɪɚɬɢɛ ɨɥɢɧɝɚɧ ɰɟɥɥɸɥɨɡɚɥɚɪ ɚɫɨɫɚɧ ɧɢɦɚ ɦɚԕɫɚɞɥɚɪ ɭɱɭɧ 
ɢɲɥɚɬɢɥɚɞɢ? 

9. Ёԑɨɱɞɚɧ ɨɥɢɧɝɚɧ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɬɭɡɢɥɢɲ ɫɯɟɦɚɫɢɧɢ ɬɭɲɭɧɬɢɪɢɛ 
ɛɟɪɢɧɝ  

10. Ɍɟɯɧɢɤ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɚɫɨɫɢɣ ɯɨɫɫɚɥɚɪɢɧɢ ɦɢɫɨɥ ёɪɞɚɦɢɞɚ 
ɬɭɲɭɧɬɢɪɢɧɝ. 

11. Ёԑɨɱɞɚɧ ɨɥɢɧɝɚɧ ɰɟɥɥɸɥɨɡɚ ɬɨɥɚɥɚɪɢɧɢɧɝ ўɪɬɚɱɚ ɭɡɭɧɥɢɝɢ ԕɚɧɱɚ? 

12. ɐɟɥɥɸɥɨɡɚ ɬɨɥɚɥɚɪɢɧɢɧɝ ɦɨɪɮɨɥɨɝɢɤ ɯɨɫɫɚɥɚɪɢɝɚ ԕɚɣɫɢ ɯɨɫɫɚɥɚɪɢ 
ɤɢɪɚɞɢ?  

13. ɐɟɥɥɸɥɨɡɚɧɢɧɝ ɡɢɱɥɚɧɢɲ ԕɨɛɢɥɢɹɬɢ ԕɚɣɫɢ ɯɨɫɫɚɥɚɪɢɝɚ  ɛɨԑɥɢɤ? 

14. ɐɟɥɥɸɥɨɡɚ ɬɨɥɚɥɚɪɢɧɢɧɝ ɦɟɯɚɧɢɤ ɦɭɫɬɚɯɤɚɦɥɢɝɢɝɚ ԕɚɣɫɢ ɮɚɤɬɨɪɥɚɪ 
ɬɚɴɫɢɪ ɷɬɚɞɢ? 
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15. ɋɭɥɶɮɢɬ ɰɟɥɥɸɥɨɡɚɧɢ ɩɢɲɢɪɢɲɞɚ ɤɟɧɝ ԕўɥɥɚɧɢɥɝɚɧ ɭɫɭɥ ԕɚɣɫɢ ɭɫɭɥ 
ԟɢɫɨɛɥɚɧɚɞɢ? 

16. Ƚɢɞɪɨɦɚɣɞɚɥɚɝɢɱ ɚɩɩɚɪɚɬɢɞɚ ɰɟɥɥɸɥɨɡɚ ԕɚɣɫɢ ɞɚɪɚɠɚɝɚɱɚ ɬɢɬɢɥɚɞɢ? 

17. Ԕɨԑɨɡɧɢɧɝ ɤɭɥ ɦɢԕɞɨɪɢ ԕɚɧɞɚɣ ɚɧɢԕɥɚɧɚɞɢ? 

18. Ɍўɥɞɢɪɭɜɱɢɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ɬɭɪɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
19. Ԕɨԑɨɡɧɢ ɟɥɢɦɥɚɲ ɬɟɯɧɨɥɨɝɢɹɧɢɧɝ ԕɚɣɫɢ ԕɢɫɦɢɞɚ ɛɚɠɚɪɢɥɚɞɢ? 

20. ɇɢɦɚ ɭɱɭɧ ɬўɥɞɢɪɭɜɱɢ ɫɢɮɚɬɢɞɚ ɩɢɝɦɟɧɬ ɦɚɬɟɪɢɚɥɥɚɪ ԕўɥɥɚɧɢɥɚɞɢ? 

21. Ўɡɛɟɤɢɫɬɨɧɞɚ ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɩɢɝɦɟɧɬ 
ɦɨɞɞɚɥɚɪɧɢɧɝ ԕɚɣɫɢ ɬɭɪɢ ɦɚɜɠɭɞ? 

22. Ⱥɫɨɫɢɣ ɟɥɢɦɥɨɜɱɢ ɦɨɞɞɚɥɚɪɞɚɧ ԕɚɣɫɢɥɚɪɢɧɢ  ɛɢɥɚɫɢɡ? 

23. ɐɟɥɥɸɥɨɡɚ ɦɚɫɫɚɫɢɧɢɧɝ ɦɚɣɞɚɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ԕɚɣɫɢ ɩɪɢɛɨɪɞɚ 
ɚɧɢԕɥɚɧɚɞɢ? 

24. Ԕɨԑɨɡ ԕɭɣɢɲɞɚɧ ɨɥɞɢɧ ɦɚɫɫɚ ɫɭɸɥɬɢɪɢɥɚɞɢ. Ԕɚɣɫɢ ɫɭɜ ɛɢɥɚɧ 
ɫɭɸɥɬɢɪɢɥɚɞɢ? 

25. ɇɢɦɚ ɦɚԕɫɚɞɞɚ ԕɨԑɨɡ ԕɭɣɢɲɞɚɧ ɨɥɞɢɧ ɦɚɫɫɚ ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɥɚɞɢ?  
26. Ԕɨԑɨɡɧɢ ɛўɹɲ ԕɚɣɫɢ ɭɫɭɥɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ? 

27. Ԕɨԑɨɡ ԕɭɣɢɲ ɦɚɲɢɧɚɫɢ ɬўɪɢ ԕɚɧɞɚɣ ɦɟɬɚɥɥɞɚɧ ɹɫɚɥɝɚɧ? 

28. Ԕɨԑɨɡ ԕɭɣɢɲ ɦɚɲɢɧɚɫɢ ɬўɪ ԕɢɫɦɢɞɚ ɦɚɫɫɚɧɢ ɫɭɜɫɢɡɥɚɧɬɢɪɢɲ ԕɚɣɫɢ 
ԕɢɫɦɥɚɪɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ? 

29. Ԕɨԑɨɡ ɬɚɪɤɢɛɢɞɚɝɢ ɩɢɝɦɟɧɬɧɢɧɝ ɧɟɱɚ ɮɨɣɢɡɢ ԕɨԑɨɡɞɚ ɭɲɥɚɧɢɛ 
ԕɨɥɢɧɚɞɢ? 

30. Ԕɨԑɨɡ ԕɭɣɢɲ ɦɚɲɢɧɚɫɢɧɢ ԟўɥ ԕɢɫɦɢɝɚ ԕɚɣɫɢ ԕɢɫɦɥɚɪɢ ɤɢɪɚɞɢ? 

31. Ɍўɪ ɬɚɝɢ ɫɭɜɢ ԕɚɣɬɢ ɢɲɥɚɬɢɥɚɞɢɦɢ? 

32. Ԕɨԑɨɡ ɩɨɥɨɬɧɨɧɢ ԕɭɪɢɬɢɲ ԕɚɣɫɢ ɭɫɭɥɥɚɪɞɚ ɛɚɠɚɪɢɥɚɞɢ? 

33. Ԕɭɪɢɬɢɲ ɰɢɥɢɧɞɪɢɧɢɧɝ ɤўɩ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɞɢɚɦɟɬɪɢ ɧɟɱɚ ɦɟɬɪ? 

34. Ԕɨԑɨɡɧɢ ԕɭɪɢɬɢɲɞɚɝɢ ɢɫɫɢԕɥɢɤ ɛɚɥɚɧɫɢɧɢ ɬɭɡɢɛ ɛɟɪɢɧɝ? 

35. ɉɨɥɨɬɧɨɧɢ ԕɭɪɢɬɢɲ ɰɢɥɢɧɞɪɥɚɪɢ ɧɢɦɚ ɛɢɥɚɧ ɢɫɢɬɢɥɚɞɢ? 

36. Ȼɂȼɂɋ ɦɚɲɢɧɚɫɢɞɚ ɩɚɯɬɚ ɬɨɥɚɥɚɪɢɧɢ ɦɚɣɞɚɥɚɲ (ԕɢɪԕɢɲ) ԕɚɣɫɢ 
ɭɫɭɥɞɚ ɛɚɠɚɪɢɥɚɞɢ? 

37. Ȼɂȼɂɋ ɦɚɲɢɧɚɫɢ Ўɡɛɟɤɢɫɬɨɧɧɢɧɝ ԕɚɣɫɢ ɤɨɪɯɨɧɚɫɢɞɚ ўɪɧɚɬɢɥɝɚɧ? 

38. Ԕɨԑɨɡ ԕɭɣɢɲ ɭɱɭɧ ɬɨɥɚɥɚɪɧɢɧɝ ɦɚɣɞɚɥɚɧɢɲ ɞɚɪɚɠɚɫɢ ԕɚɧɞɚɣ ɛўɥɢɲɢ 
ɤɟɪɚɤ? 

39. Ԕɨԑɨɡɧɢɧɝ ɚɫɨɫɢɣ ɝɟɨɦɟɬɪɢɤ ɤўɪɫɚɬɤɢɱɥɚɪɢɝɚ ԕɚɣɫɢ ўɥɱɚɦɥɚɪɢ 
ɤɢɪɚɞɢ? 

40. Ԕɨԑɨɡɧɢɧɝ ɮɢɡɢɤ ɦɟɯɚɧɢɤ ɤўɪɫɚɬɤɢɱɥɚɪɢɝɚ ԕɚɣɫɢ ɫɢɮɚɬ ɤўɪɫɚɬɤɢɱɥɚɪɢ 
ɤɢɪɚɞɢ? 

41. ɋɭɩɟɪɤɚɥɚɧɞɪɞɚ ԕɚɣɫɢ ԕɨԑɨɡɝɚ ɬɭɪ ɢɲɥɨɜ ɛɟɪɢɥɚɞɢ? 

42. Ԕɨԑɨɡ ɦɚɫɫɚɝɚ ɚɥɸɦɢɧɢɣ ɫɭɥɶɮɚɬ ɬɭɡɢ ɷɪɢɬɦɚɫɢɞɚɧ ɫɨɥɢɲɞɚɧ ɦɚԕɫɚɞ 
ɧɢɦɚ? 

43. Ɇɚɫɫɚɞɚ ɟɥɢɦɥɨɜɱɢ ɤɚɧɢɮɨɥ ɷɪɢɬɦɚɫɢ ɬɟɯɧɨɥɨɝɢɹɧɢɧɝ ԕɚɣɫɢ ԕɢɫɦɢɞɚ 
ԕўɲɢɥɚɞɢ? 

44. Ȼўɪɨɜɱɢ ɦɚɫɫɚɧɢɧɝ ɬɚɪɤɢɛɢ ɧɢɦɚɞɚɧ ɢɛɨɪɚɬ?  
45. Ўɡɛɟɤɢɫɬɨɧɧɢɧɝ ԕɚɣɫɢ ɤɨɪɯɨɧɚɥɚɪɢɞɚ ԕɨԑɨɡ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ? 

46. Ʉɚɪɬɨɧ ԕɨԑɨɡɧɢ ɬɚɴɪɢɮɥɚɛ ɛɟɪɢɧɝ. 
47. Ԕɨԑɨɡɧɢɧɝ ɪɇ ɤўɪɫɚɬɤɢɱɢ ԕɚɧɞɚɣ ɚɧɢԕɥɚɧɚɞɢ?  
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Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 

 

1. Monica Ek, Goran Gellerstedt, Gunnar Henriksson  Pulp and Paper 

Chemistry and Technology. De Gruyter. Germany 2009y. Ɋ. 254 

2. J. Newell, Stephenson.The manufacture of pulp and paper: a textbook of 

modern pulp and paper mill practice. USA 2011. Ɋ. 672 

 

ɂɧɬɟɪɧɟɬ ɦɚɴɥɭɦɨɬɥɚɪɢ: 
 

1. http://bumag.ru/katalog.cgi?base=katalog&id=74 

2. http://www.termo-drevesina.ru/istoriyatmd.html 

3. http://www.puper.fi/albumi/thermowoodtechnology/ 

4. http://cellulose-pulp.com/?gclid=CNqhxISGmMwCFYHOcgoddBkFaQ 

5. http://sell/bumag.ru/jarchive/articles/itemshow/2021 

http://bumag.ru/katalog.cgi?base=katalog&id=74
http://www.termo-drevesina.ru/istoriyatmd.html
http://www.puper.fi/albumi/thermowoodtechnology/
http://cellulose-pulp.com/?gclid=CNqhxISGmMwCFYHOcgoddBkFaQ
http://sell/bumag.ru/jarchive/articles/itemshow/2021
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5–ɦɚɜɡɭ:Ёԑɨɱɫɨɡɥɢɤɞɚɝɢɢɧɧɨɜɚɰɢɨɧɬɟɯɧɨɥɨɝɢɹɥɚɪ 

 

10–ɦɚɴɪɭɡɚ:Ёԑɨɱɫɨɡɥɢɤɞɚɝɢɢɧɧɨɜɚɰɢɨɧɬɟɯɧɨɥɨɝɢɹɥɚɪ 

 

Ɋɟɠɚ: 
10.1. Ɍɟɪɦɨёԑɨɱ ɜɚ ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ. 
10.2. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ, ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ɜɚ ɢɲɥɚɬɢɥɢɲɢ. 
10.3. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɜɚ ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ. 

 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ:Ɍɟɪɦɨёԑɨɱ, ɬɟɪɦɢɤ ɢɲɥɨɜ ɛɟɪɢɲ, ɫɭɜɧɢ ўɡɢɞɚɧ ɢɬɚɪɢɲ, 
ɱɢɪɢɲɝɚ ɱɢɞɚɦɥɢɥɢɤ, ɷɤɡɨɬɢɤ ёԑɨɱɝɚ ўɯɲɚɲɥɢɤ, ɫɭɧɴɢɣ ɷɫɤɢɪɢɲ ɤўɪɢɧɢɲɢ, 
ɢɫɫɢԕɥɢɤ ўɬɤɚɡɭɜɱɚɧɥɢɤ; ёԕɢɥԑɢ ɛɪɢɤɟɬɢ, "RUF" ɛɪɢɤɟɬɥɚɪɢ, "Nestro" 

ɛɪɢɤɟɬɥɚɪɢ, "Pin-Kay" ɛɪɢɤɟɬɥɚɪɢ, ɩɟɥɥɟɬɥɚɪ, ɱўԑɥɚɧɢɛ ɜɚ ɚɥɚɧɝɚɥɚɧɢɛ 
ёɧɢɲ; ɛɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ, ɬɨɪɪɟɮɚɤɰɢɹ, ɬɨɪɪɟɮɢɤɚɰɢɹ, ɛɢɨɦɚɫɫɚɝɚ ɢɲɥɨɜ 
ɛɟɪɢɲ, ȼɚɧ Ʉɪɟɜɟɥɟɧ ɞɢɚɝɪɚɦɦɚɫɢ, H:C ɧɢɫɛɚɬɢ, O:C ɧɢɫɛɚɬɢ, ɤɭɣɞɢɪɢɲ 
ўɱɨԕɥɚɪɢ. 

 

10.1. Ɍɟɪɦɨёԑɨɱɜɚ ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ 

Ɍɟɪɦɨёԑɨɱ – ɛɭ ɤɢɦёɜɢɣ ɦɨɞɞɚɥɚɪɧɢ ɢɲɥɚɬɦɚɫɞɚɧ ёԑɨɱɝɚ ɬɟɪɦɢɤ 
ɢɲɥɨɜ ɛɟɪɢɛ ɨɥɢɧɝɚɧ ɦɚԟɫɭɥɨɬɞɢɪ. Ȼɭ ɠɚɪɚёɧɞɚ ёԑɨɱ ԟɭɠɚɣɪɚɥɚɪɢɧɢ 240°C 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɚ 0,1–0,2 Ɇɉɚ ɛɨɫɢɦɞɚ ɬўɣɢɧɝɚɧ ɛɭԑ ɬɚɴɫɢɪɢɞɚ ɬɚɛɢɢɣ 
ўɡɝɚɪɢɲɝɚ ɭɱɪɚɣɞɢ. Ɍɟɪɦɨёԑɨɱ ɦɚɯɫɭɫ ɝɟɪɦɟɬɢɤ ɤɚɦɟɪɚɥɚɪɞɚ ɨɥɢɧɚɞɢ 
(10.1-ɪɚɫɦ). 

 

 
 

10.1-ɪɚɫɦ. Ɍɟɪɦɨёԑɨɱ ɨɥɢɲ ɭɱɭɧ ɦɚɯɫɭɫ ɝɟɪɦɟɬɢɤ ɤɚɦɟɪɚ 

 

ɏɨɦ ɚɲё ɫɢɮɚɬɢɞɚ ԟɚɪ ɯɢɥ ёԑɨɱ ɬɭɪɥɚɪɢ - ԕɚɪɚԑɚɣ (ɫɨɫɧɚ), ɚɪɱɚ (ɟɥɶ), ɨԕ 
ԕɚɣɢɧ (ɛɟɪɟɡɚ), ɬɢɥɨԑɨɱ (ɥɢɫɬɜɟɧɧɢɰɚ) ɜɚ ԟ.ɤ. ɥɚɪ ɢɲɥɚɬɢɥɚɞɢ. Ɇɚɫɚɥɚɧ, 
ԕɚɪɚԑɚɣ ɬɟɪɦɨёԑɨɱɢ ўɡɢɧɢɧɝ ɛɢɨɥɨɝɢɤ ɱɢɞɚɦɥɢɥɢɝɢ, ɪɚɧɝɢ ɜɚ ɱɢɪɨɣɥɢ 
ɬɟɤɫɬɭɪɚɫɢ ɛўɣɢɱɚ ɷɤɡɨɬɢɤ ёԑɨɱ ɬɭɪɥɚɪɢɝɚ ɹԕɢɧɥɚɲɚɞɢ. Ɍɢɥɨԑɨɱ 
ɬɟɪɦɨёԑɨɱɢɞɚ ɡɭɦɪɚɞ ɬɭɫɥɢ ɠɨɣɥɚɪ ɩɚɣɞɨ ɛўɥɚɞɢ, ɨԕ ԕɚɣɢɧɞɚ ɬɢɥɥɚɪɚɧɝ ɯɢɪɚ 
ɹɥɬɢɪɨԕɥɢɤ ɩɚɣɞɨ ɛўɥɢɛ, ɭɧɢɧɝ ɪɚɧɝɢ ɜɚ ɮɢɡɢɤ-ɦɟɯɚɧɢɤ ɯɨɫɫɚɥɚɪɢ ёɧԑɨԕԕɚ 
ɹԕɢɧɥɚɲɚɞɢ (10.2-ɪɚɫɦ). 
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   ɚ)       ɛ) 

   
  ɜ)       ɝ) 
 

10.2-ɪɚɫɦ. Ɍɭɪɥɢ ɬɟɪɦɨёԑɨɱ ɦɚɬɟɪɢɚɥɥɚɪɢɧɢɧɝ ɤўɪɢɧɢɲɢ 

ɚ) ɨɱɢԕ ɚɬɦɨɫɮɟɪɚ ɲɚɪɨɢɬɢɞɚ ɫɚԕɥɚɧɚёɬɝɚɧ ɬɟɪɦɨёԑɨɱ; ɛ) ɤўɧɞɚɥɚɧɝ 
ɤɟɫɢɦɞɚɝɢ ɤўɪɢɧɢɲɢ; ɜ) ɩɨɥ ɫɢɮɚɬɢɞɚɝɢ ɤўɪɢɧɢɲɢ; ɝ) ɬɟɪɦɨёԑɨɱɧɢɧɝ 

ɝɢɞɪɨɮɨɛɥɢɝɢ. 
Ɍɟɪɦɨёԑɨɱ ɭɣɥɚɪɞɚ ɬɚɲԕɢ (ɮɚɫɚɞ) ɜɚ ɢɱɤɢ (ɬɟɪɚɫɫɚ) ԕɢɫɦɢɞɚ ԕɨɩɥɚɦɚ 

ɫɢɮɚɬɢɞɚ, ԟɚɦɦɨɦ ɜɚ ɫɚɭɧɚɥɚɪɞɚ ɢɱɤɢ ԕɨɩɥɚɦɚ ɫɢɮɚɬɢɞɚ, ԟɚɦɞɚ ɧɚɦɥɢɤ ɬɟɡ 
ўɡɝɚɪɢɛ ɬɭɪɭɜɱɢ ɦɭԟɢɬɞɚ ɢɲɥɚɬɢɥɚɞɢ. ɍɥɚɪ ɞɟɪɟɡɚ, ɷɲɢɤ, ɩɨɥ, ɩɚɪɤɟɬ, ɛɨԑ 
ɦɟɛɟɥɥɚɪɢ ɜɚ ɛɚɞɢɢɣ ɲɚɤɥɥɚɪɢ, ɨɲɯɨɧɚ ɦɟɛɟɥɢ, ɤɚɬɟɪ ɜɚ ɹɯɬɚ ԕɨɩɥɚɦɚɥɚɪɢ 
ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɢɲɢ ɦɭɦɤɢɧ (10.3-ɪɚɫɦ).  

 

 
10.3-ɪɚɫɦ. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɬɭɪɥɢ ɛɢɧɨ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɢ  

ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɢɲɢ. 
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Ɉɞɚɬɞɚ ɸɦɲɨԕ ёԑɨɱɥɚɪɞɚɧ ɬɟɪɦɨёԑɨɱ ɨɥɢɧɚɞɢ ɜɚ ɭɥɚɪ ɚɫɨɫɚɧ ɬɚɲԕɢ 
ɦɭԟɢɬɞɚ ɮɨɣɞɚɥɚɧɢɥɚɞɢɝɚɧ ԕɭɪɢɥɢɲ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɢ ɫɢɮɚɬɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢ. Ԕɚɬɬɢԕ ёԑɨɱɥɚɪɞɚɧ ɬɟɪɦɨёԑɨɱɥɚɪ ɤɚɦɪɨԕ ɨɥɢɧɚɞɢ, ɭɥɚɪ ɮɚԕɚɬ 
ɪɚɧɝɢ ɜɚ ɸɡɚɫɢɧɢɧɝ ɫɢɮɚɬɢ ɛɢɥɚɧɝɢɧɚ ɸɦɲɨԕ ёԑɨɱɥɚɪɞɚɧ ɚɠɪɚɥɢɛ ɬɭɪɚɞɢ. 
ɍɥɚɪ ёɩɢԕ ɯɨɧɚɥɚɪɞɚ ɨɲɯɨɧɚ ɦɟɛɟɥɢ, ɞɟɜɨɪ ԕɨɩɥɚɦɚɥɚɪɢ ɜɚ ɩɚɪɤɟɬ ɫɢɮɚɬɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢ. 

Ɍɟɪɦɢɤ ɢɲɥɨɜ ɛɟɪɢɲ ɧɚɬɢɠɚɫɢɞɚ ёԑɨɱɧɢɧɝ ɮɢɡɢɤ ɜɚ ɤɢɦёɜɢɣ 
ɯɨɫɫɚɥɚɪɢ ўɡɝɚɪɚɞɢ. Ɋɚɧɝɢ ɬўԕɥɚɲɚɞɢ, ɫɢԕɢɥɢɲ ɜɚ ɱўɡɢɥɢɲɞɚɝɢ 
ɦɭɫɬɚԟɤɚɦɥɢɝɢ ɛɢɪɨɡ ɤɚɦɚɹɞɢ. ɘԕɨɪɢ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɞɚ ɢɲɥɨɜ ɛɟɪɢɥɫɚ 
ɬɟɪɦɨёԑɨɱ ɱɢɪɢɲɝɚ ɱɢɞɚɦɥɢ ɛўɥɚɞɢ, ɡɚɦɛɭɪɭԑɥɚɪ ɪɢɜɨɠɥɚɧɦɚɣɞɢɝɚɧ ɛўɥɚɞɢ. 
Ȼɭɧɞɚɣ ɬɟɪɦɨёԑɨɱɥɚɪ ɛɟɦɚɥɨɥ ɧɚɦ ɬɭɩɪɨԕɞɚ, ɫɭɜ ɦɚɧɛɚɥɚɪɢ ɚɬɪɨɮɢɞɚ 
ɢɲɥɚɬɢɥɢɲɢ ɦɭɦɤɢɧ (10.4-ɪɚɫɦ). 

 

 
  ɚ)     ɛ)    ɜ) 
 

10.4-ɪɚɫɦ. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɬɭɪɥɢ ɲɚɪɨɢɬɥɚɪɞɚ ɢɲɥɚɬɢɥɢɲɢ 

ɚ) ɧɚɦ ɟɪɞɚɝɢ ɬўɲɚɦɚ; ɛ) ԟɨɜɭɡ ɚɬɪɨɮɢɞɚɝɢ ɣўɥɚɤ;  
ɜ) ԟɚɦɦɨɦɧɢɧɝ ɢɱɤɢ ԕɨɩɥɚɦɚɫɢ ɜɚ ɠɢԟɨɡɥɚɪɢ. 

 

ɘԕɨɪɢ ɬɟɦɩɟɪɚɬɭɪɚ ɬɚɴɫɢɪɢɞɚ ёԑɨɱɞɚɝɢ ɩɨɥɢɫɚɯɚɪɢɞɥɚɪ ɩɚɪɱɚɥɚɧɢɛ 
ɤɟɬɚɞɢ, ɲɭ ɫɚɛɚɛɥɢ ԟɚɦ ɬɟɪɦɨёԑɨɱɧɢɧɝ ɡɚɦɛɭɪɭԑɥɚɪɝɚ ɱɢɞɚɦɥɢɥɢɝɢ ɨɲɚɞɢ. 
Ɍɟɪɦɢɤ ɢɲɥɨɜ ɛɟɪɢɲ ɧɚɬɢɠɚɫɢɞɚ ёԑɨɱɞɚ ɫɭɜ ɲɢɦɦɚɫɥɢɤ, ɫɭɜɧɢ ўɡɢɞɚɧ 
ɢɬɚɪɢɲ (ɝɢɞɪɨɮɨɛɥɢɤ) ɯɭɫɭɫɢɹɬɥɚɪɢ ɩɚɣɞɨ ɛўɥɚɞɢ ɜɚ ɛɭ ɯɭɫɭɫɢɹɬ ɨɞɞɢɣ 
ёԑɨɱɞɚɝɢɞɚɧ ɞɟɹɪɥɢ 5 ɛɚɪɨɛɚɪ ɹɯɲɢ ɛўɥɚɞɢ. Ёԑɨɱɞɚɝɢ ɦɨɞɞɚɥɚɪɞɚɝɢ 
ɦɨɥɟɤɭɥɹɪ ўɡɝɚɪɢɲɥɚɪ ɧɚɬɢɠɚɫɢɞɚ ɭɧɢɧɝ ɬɭɡɢɥɢɲɢ ɫɬɚɛɢɥɥɚɲɚɞɢ, ɛɭɧɢɧɝ 
ɧɚɬɢɠɚɫɢɞɚ ɦɚɬɟɪɢɚɥ ɧɚɦɥɢɤ ɬɚɴɫɢɪɢɞɚɛўɤɦɚɣɞɢɝɚɧ ɜɚ ɧɚɦɥɢɝɢ ɤɚɦɚɣɝɚɧɞɚ 
ɤɢɱɪɚɣɦɚɣɞɢɝɚɧ ɛўɥɚɞɢ. Ȼɭɧɢɧɝ ɨԕɢɛɚɬɢɞɚ ёԑɨɱɧɢɧɝ ɭɡɨԕԕɚ ɱɢɞɚɦɥɢɥɢɝɢ 15-

25 ɛɚɪɨɛɚɪ ɨɪɬɚɞɢ. ɋɦɨɥɚɥɚɪɧɢɧɝ ɱɢԕɢɛ ɤɟɬɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ёԑɨɱɧɢɧɝ ɬɚɲԕɢ 
ɤўɪɢɧɢɲɢ ɹɧɚɞɚ ɤўɪɤɚɦɥɚɲɚɞɢ. Ёԑɨɱɧɢɧɝ ɪɚɧɝɢ ɛɭɬɭɧ ԕɚɥɢɧɥɢɝɢ ɛўɣɢɱɚ ɛɢɪ 
ɯɢɥ ɬɭɫɝɚ ɤɟɥɚɞɢ. Ɍɟɪɦɢɤ ɢɲɥɨɜ ɛɟɪɢɲ ɪɟɠɢɦɥɚɪɢɧɢ ɦɚɴɥɭɦ ɞɚɪɚɠɚɞɚ 
ўɡɝɚɪɬɢɪɢɛ ёԑɨɱɝɚ ɫɭɧɴɢɣ ɷɫɤɢɪɢɲ ɤўɪɢɧɢɲɢɧɢ ԟɚɦ ɛɟɪɢɲ ɦɭɦɤɢɧ, ɛɭɧɞɚɣ 
ёԑɨɱɥɚɪɧɢɧɝ ɛɚɞɢɢɣ ԕɢɦɦɚɬɢ ɹɧɚɞɚ ɨɪɬɚɞɢ. Ёԑɨɱɧɢɧɝ ɢɫɫɢԕɥɢɤ 
ўɬɤɚɡɭɜɱɚɧɥɢɝɢ ɹɧɚɞɚ ɤɚɦɚɹɞɢ ɜɚ ɭɧɢɧɝ ɢɫɫɢԕɥɢɤɞɚɧ ԟɢɦɨɹɥɚɲɯɭɫɭɫɢɹɬɥɚɪɢ 
ɹɯɲɢɥɚɧɚɞɢ. 

ɍɲɛɭ ɬɟɯɧɨɥɨɝɢɹ ɞɭɧёɞɚ ɬɟɪɦɨёԑɨɱ (ɬɟɪɦɨɞɪɟɜɟɫɢɧɚ, thermowood) 
ɧɨɦɢ ɛɢɥɚɧ ɤɟɧɝ ɬɚɪԕɚɥɝɚɧ. 2005 ɣɢɥɞɚ ȿɜɪɨɢɬɬɢɮɨԕ ɦɚɦɥɚɤɚɬɥɚɪɢɞɚ 
ɤɢɦёɜɢɣ ɢɲɥɨɜ ɛɟɪɢɥɝɚɧ ёԑɨɱɝɚ ɬɚɴԕɢԕ ɷɴɥɨɧ ԕɢɥɢɧɝɚɧɞɚɧ ɫўɧɝ ɬɟɪɦɨёԑɨɱ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɟɧɝɚɣɞɢ. Ɍɟɪɦɨёԑɨɱɞɚɧ ԟɨɡɢɪɝɢ ɤɭɧɞɚ ɚɫɨɫɚɧ ɞɢɡɚɣɧɟɪɥɚɪ, 
ɚɪɯɢɬɟɤɬɨɪɥɚɪ, ԕɭɪɭɜɱɢɥɚɪ ɜɚ ɦɟɛɟɥɶ ɢɲɥɚɛ ɱɢԕɚɪɭɜɱɢɥɚɪ ɮɨɣɞɚɥɚɧɢɲɚɞɢ. 
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10.2. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ, ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ɜɚ ɢɲɥɚɬɢɥɢɲɢ 

Ԟɨɡɢɪɝɢ ɤɭɧɞɚ Ɋɟɫɩɭɛɥɢɤɚɦɢɡɞɚ ɷɧɟɪɝɢɹ ɦɚɧɛɚɥɚɪɢɝɚ ɛўɥɝɚɧ ɷԟɬɢёɠ 
ɠɭɞɚ ɤɚɬɬɚ. Ɋɟɫɩɭɛɥɢɤɚɦɢɡɧɢɧɝ ɭɡɨԕ ɬɭɦɚɧɥɚɪɢ ɜɚ ԕɢɲɥɨԕɥɚɪɢɞɚ ԕɢɲɧɢɧɝ 
ɫɨɜɭԕ ɤɭɧɥɚɪɢɞɚ ɢɫɫɢԕɥɢɤ ɛɢɥɚɧ ɬɚɴɦɢɧɥɚɲ ԟɨɡɢɪɝɢ ɤɭɧɧɢɧɝ ɞɨɥɡɚɪɛ 
ɦɚɫɚɥɚɥɚɪɢɞɚɧ ɛɢɪɢɞɢɪ. Ⱦɭɧёɞɚ ԟɚɦ, ɚɣɧɢԕɫɚ, ȿɜɪɨɩɚ ɦɚɦɥɚɤɚɬɥɚɪɢɞɚ ўɬɢɧ, 
ɤўɦɢɪ, ɦɚɡɭɬ ɤɚɛɢ ёԕɢɥԑɢɥɚɪ ўɪɧɢɝɚ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ 
ɬɨɛɨɪɚ ɨɦɦɚɥɚɲɢɛ ɛɨɪɦɨԕɞɚ. 

ɒɭɧɢɫɢ ɷɴɬɢɛɨɪɥɢɤɢ, ԟɚɪ ԕɚɧɞɚɣ ёԑɨɱ ўɬɢɧ (ɦɚɫɚɥɚɧ, ɬɨԑ ɬɟɪɚɤ, ɨԕ 
ԕɚɣɢɧ ɜɚ ԟ.ɤ.) ɛɢɪ ɯɢɥ ɧɚɦɥɢɤɞɚ, ɦɚɫɫɚ ɭɥɭɲɢɝɚ ɧɢɫɛɚɬɚɧ ɞɟɹɪɥɢ ɛɢɪ ɯɢɥ 
ɯɭɫɭɫɢɹɬɝɚ ɷɝɚ ɛўɥɚɞɢ. ɂɫɫɢԕɥɢɤ ɛɟɪɢɲɢɞɚɝɢ ɮɚɪԕ ɛɚɪɱɚ ёԑɨɱɥɚɪɞɚ ɤўɩɢ 
ɛɢɥɚɧ 3% ɝɚɱɚ ɛўɥɚɞɢ. Ȼɭɧɢɧɝ ɫɚɛɚɛɢ, ɦɚɫɚɥɚɧ, ɬɟɪɚɤɧɢ ɡɢɱɥɢɝɢ, ԕɚɪɚԑɚɣɧɢ 
ɡɢɱɥɢɝɢɝɚ ԕɚɪɚɝɚɧɞɚ ɚɧɱɚ ɩɚɫɬ, ɲɭ ɫɚɛɚɛɥɢ ɭɥɚɪɧɢɧɝ ԟɚɠɦɢɝɚ ԕɚɪɚɛɦɚɫ, 
ɛɚɥɤɢ ɦɚɫɫɚɫɢɝɚ ԕɚɪɚɛ ɛɚԟɨɥɚɲ ɤɟɪɚɤ. ɇɚɦɥɢɝɢ 20% ɛўɥɝɚɧ ɨԕ ԕɚɣɢɧ 
ёԑɨɱɢɧɢɧɝ ɢɫɫɢԕɥɢɤ ɛɟɪɢɲ ԕɭɜɜɚɬɢ 3600 Ʉɤɚɥ/ɤɝ ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ, ɭɧɢɧɝ 
ɡɢɱɥɢɝɢ 550 ɤɝ/ɦ3. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢɧɢɧɝ 1 ɤɢɥɨɝɪɚɦɦɢ 4,5 Ɇɤɚɥ ɢɫɫɢԕɥɢɤ 
ɛɟɪɚɞɢ, ɛɭ ɬɚɯɦɢɧɚɧ 2,7 ɦ3

 ɨԕ ԕɚɣɢɧ ўɬɢɧɢɧɢɧɝ ɢɫɫɢԕɥɢɝɢɝɚ ɬўԑɪɢ ɤɟɥɚɞɢ.  
Ɉɞɚɬɞɚ ɤɚɦɟɪɚɥɢ ԕɭɪɢɬɢɲɞɚɧ ɱɢԕԕɚɧ ўɬɢɧɥɚɪ ɩɥёɧɤɚɝɚ ўɪɚɛ ԕўɣɢɥɢɲɢ 

ɬɚɜɫɢɹ ɷɬɢɥɚɞɢ, ɚɤɫ ԟɨɥɞɚ ɭɥɚɪ 1-2 ԟɚɮɬɚɞɚ ɹɧɚ ɚɜɜɚɥɝɢ ԟɨɥɚɬɢɝɚɱɚ ɧɚɦ 
ɬɨɪɬɢɛ ԕɨɥɚɞɢ. əɧɝɢ ԕɢɪԕɢɥɝɚɧ, ɹɴɧɢ ɬɚɪɤɢɛɢɞɚ 50% ɞɚɧ ɨɪɬɢԕ ɧɚɦɥɢɝɢ 
ɛўɥɝɚɧ ɨԕ ԕɚɣɢɧɧɢɧɝ ɢɫɫɢԕɥɢɤ ɛɟɪɢɲɢ 1930 Ʉɤɚɥ/ɤɝ ɧɢ, ɹɴɧɢ 1 ɬɨɧɧɚ ёԕɢɥԑɢ 
ɛɪɢɤɟɬɢ 4,5 Ɇɤɚɥ ɢɫɫɢԕɥɢɤ ɛɟɪɢɲɢɧɢ ɢɧɨɛɚɬɝɚ ɨɥɚɞɢɝɚɧ ɛўɥɫɚɤ ɭ ɢɫɫɢԕɥɢɤ 
ɛɟɪɢɲɢ ɠɢԟɚɬɢɞɚɧ 4,24 ɬɨɧɧɚ 50% ɧɚɦɥɢɤɞɚɝɢ ɨԕ ԕɚɣɢɧɧɢɧɝ ўɪɧɢɧɢ ɛɨɫɚ 
ɨɥɚɞɢ. ɍɦɭɦɢɣ ԟɢɫɨɛɞɚ ɨɥɚɞɢɝɚɧ ɛўɥɫɚɧ ɧɢɫɬɚɛ 1,57:1 ɧɢ ɬɚɲɤɢɥ ԕɢɥɚɞɢ, 
ɹɴɧɢ ɛɪɢɤɟɬ ёԕԕɚɧɢɦɢɡɞɚ 57% ɦɚɛɥɚԑ ɬɟɠɚɛ ԕɨɥɢɧɚɞɢ. 

Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɨɞɚɬɞɚ ɰɢɥɢɧɞɪɢɤ ёɤɢ ɬўԑɪɢ ɬўɪɬɛɭɪɱɚɤɥɢ ɩɪɢɡɦɚ 
ɲɚɤɥɝɚ ɷɝɚ ɛўɥɢɛ, ɦɚɫɫɚɫɢ 500 ɝɪ ɞɚɧ 2 ɤɝ ɝɚɱɚ ɛўɥɚɞɢ.  

Ɍўԑɪɢ ɬўɪɬɛɭɪɱɚɤɥɢ ɩɪɢɡɦɚ ɲɚɤɥɢɞɚɝɢ ɛɪɢɤɟɬɥɚɪ RUF-ɛɪɢɤɟɬɥɚɪ ɞɟɛ 
ɚɬɚɥɚɞɢ (10.5-ɪɚɫɦ).  

 

 
 

10.5-ɪɚɫɦ. RUF (“ԑɢɲɬ”)– ɬɭɪɢɞɚɝɢ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ 

 

Ȼɭ ɧɨɦ ɛɪɢɤɟɬ ɢɲɥɚɛ ɱɢԕɚɪɭɜɱɢ ɠɢԟɨɡ ɧɨɦɢɞɚɧ ɨɥɢɧɝɚɧ. RUF-

ɛɪɢɤɟɬɥɚɪɧɢɧɝ ɲɚɤɥɢ ɯɭɞɞɢ ԑɢɲɬɝɚ ўɯɲɚɣɞɢ. Ȼɭ ɛɪɢɤɟɬɥɚɪ ɝɢɞɪɚɜɥɢɤ 
ɩɪɟɫɫɥɚɪɞɚ ɸԕɨɪɢ ɛɨɫɢɦɞɚ (300-400 ɛɚɪ) ɩɪɟɫɫɥɚɛ ɱɢԕɚɪɢɥɚɞɢ.  
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Ўɥɱɚɦɥɚɪɢ: ɭɡɭɧɥɢɝɢ – 150 ɦɦ, ɷɧɢ – 100 ɦɦ, ɛɚɥɚɧɞɥɢɝɢ – 60 ɦɦ. 
ɇɚɦɥɢɝɢ – 8-10% 

Ɂɢɱɥɢɝɢ – 1,1-1,2 ɝ/ɫɦ3
. 

ɂɫɫɢԕɥɢɤ ɛɟɪɢɲɢ – 4400 ɤɤɚɥ/ɤɝ ɞɚɧ ɤɚɬɬɚ. 
Ʉɭɥ ɦɢԕɞɨɪɢ – 1% ɞɚɧ ɤɢɱɢɤ. 
Ȼɢɬɬɚ ԕɚɞɨԕɞɚ 12 ɞɨɧɚ ɛɪɢɤɟɬ ɲɚɮɮɨɮ ɩɥёɧɤɚɝɚ ўɪɚɥɝɚɧ ɛўɥɚɞɢ, 

ɨԑɢɪɥɢɝɢ 10 ɤɝ. 
ɘԕɨɪɢ ɛɨɫɢɦ ɨɫɬɢɞɚ ɫɨɜɭԕ ɩɪɟɫɫɥɚɲ ɭɫɭɥɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. 
ɋɚԕɥɚɲ ɦɭɞɞɚɬɢ – 3 ɣɢɥɝɚɱɚ, ɩɚɧɚ ɠɨɣɞɚ, ёԑɢɧɝɚɪɱɢɥɢɤɥɚɪɞɚɧ ɫɚԕɥɚɲ 

ɤɟɪɚɤ.  
Ёԕɢɥԑɢ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɹɧɚ ɛɢɪ ɛɪɢɤɟɬ ɬɭɪɢ ɩɟɥɥɟɬ ɞɟɛ 

ɧɨɦɥɚɧɢɛ, ɭ ɦɚɣɞɚ ɝɪɚɧɭɥɚ ɲɚɤɥɢɞɚɝɢ ɫɨɱɢɥɭɜɱɚɧ ԟɨɥɚɬɞɚ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɚɞɢ (10.6-ɪɚɫɦ).  

 

 
 

10.6-ɪɚɫɦ. ɉɟɥɥɟɬɥɚɪ 

 

ɍɥɚɪ ɫɨɱɢɥɭɜɱɚɧ ɛўɥɝɚɧɥɢɝɢ ɭɱɭɧ ɩɟɱɥɚɪɝɚ ɲɧɟɤɥɚɪ ёɤɢ 
ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɥɚɪ ёɪɞɚɦɢɞɚ ɤɢɪɢɬɢɥɚɞɢ. Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɭɱɭɧ ɛɭɧɞɚɣ 
ԕўɲɢɦɱɚ ԕɭɪɢɥɦɚɥɚɪɧɢɧɝ ɤɟɪɚɝɢ ɛўɥɦɚɣɞɢ. ɍɥɚɪ ɯɭɞɞɢ ўɬɢɧɥɚɪ ɫɢɧɝɚɪɢ ԕўɥ 
ɛɢɥɚɧ ɸɤɥɚɧɚɞɢ.  

Ȼɪɢɤɟɬɥɚɪɧɢɧɝ ɹɧɚ ɛɢɪ ɬɭɪɢ - NESTRO ɰɢɥɢɧɞɪɥɚɪɢɞɢɪ (9.7-ɪɚɫɦ). 
ɋўɧɝɝɢ ɩɚɣɬɥɚɪɞɚ ɰɢɥɢɧɞɪɢɤ ɛɪɢɤɟɬɥɚɪɧɢ ԟɚɠɦɢɧɢ ɤɢɱɢɤɥɚɲɬɢɪɢɥɢɛ 
ԟɚɬɬɨɤɢ ɲɚɣɛɚɥɚɪ ɤўɪɢɧɢɲɢɞɚ ԟɚɦ ɢɲɥɚɛ ɱɢԕɚɪɢɥɦɨԕɞɚ. Ȼɭ ɷɫɚ ўɡ ɧɚɜɛɚɬɢɞɚ 
ɛɪɢɤɟɬɥɚɪɧɢ ԟɚɦ ɩɟɥɥɟɬɥɚɪ ɤɚɛɢ ɲɧɟɤɥɚɪ ёɤɢ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɥɚɪ ёɪɞɚɦɢɞɚ 
ɸɤɥɚɲ ɢɦɤɨɧɢɧɢ ɛɟɪɚɞɢ. 

ɍɥɚɪɧɢɧɝ ɭɡɭɧɥɢɝɢ 20-380 ɦɦ, ɞɢɚɦɟɬɪɢ 90 ɦɦ ɛўɥɚɞɢ. 
ɇɚɦɥɢɝɢ – 8-10% 

Ɂɢɱɥɢɝɢ – 0,8-1,0 ɝ/ɫɦ3
. 

ɂɫɫɢԕɥɢɤ ɛɟɪɢɲɢ – 3900-4200 ɤɤɚɥ/ɤɝ. 
Ʉɭɥ ɦɢԕɞɨɪɢ – 1,5%  

Ԟɚɪ ɯɢɥ ԕɚɞɨԕɥɚɧɚɞɢ. ɋɨɜɭԕ ɩɪɟɫɫɥɚɲ ɭɫɭɥɢɞɚ ўɪɬɚɱɚ ɛɨɫɢɦ ɨɫɬɢɞɚ 
ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. Ԕɭɪɭԕ ɯɨɧɚɥɚɪɞɚ ɫɚԕɥɚɲ ɬɚɜɫɢɹ ɷɬɢɥɚɞɢ. ɋɚԕɥɚɲ 
ɦɭɞɞɚɬɢ 1 ɣɢɥɝɚɱɚ. 
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10.7-ɪɚɫɦ. NESTRO ɰɢɥɢɧɞɪɢɤ ɛɪɢɤɟɬɥɚɪɢ. 
 

ɐɢɥɢɧɞɪɢɤ ɛɪɢɤɟɬɥɚɪ ɤўɩɢɧɱɚ ўɪɬɚɫɢ ɪɚɞɢɚɥ ɬɟɲɢɤɥɢ ёɤɢ ɬɟɲɢɤɫɢɡ 
ԕɢɥɢɛ ԟɚɦ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. Ȼɭɧɞɚɣ ɛɪɢɤɟɬɥɚɪ ɝɢɞɪɚɜɥɢɤ ɩɪɟɫɫɥɚɪɞɚ ёɤɢ 
ɡɚɪɛ ɛɢɥɚɧ ɩɪɟɫɫɥɨɜɱɢ ɩɪɟɫɫɥɚɪɞɚ ɸԕɨɪɢ ɛɨɫɢɦɞɚ (400-600 ɛɚɪ) ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɚɞɢ. Ȼɭ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪɧɢɧɝ ɚɮɡɚɥɥɢɝɢ ɲɭɧɞɚɤɢ, ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɬɟɯɧɨɥɨɝɢɤ ɚɫɛɨɛ-ɭɫɤɭɧɚɥɚɪ ɚɪɡɨɧ ɜɚ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɚɞɢɝɚɧ ɦɚɯɫɭɥɨɬ ɧɚɪɯɢ ԟɚɦ ɩɚɫɬ ɛўɥɚɞɢ. ɍɥɚɪɧɢɧɝ ɤɚɦɱɢɥɢɝɢ ɷɫɚ 
ɛɭɧɞɚɣ ɛɪɢɤɟɬɥɚɪ ɧɚɦɥɢɤɤɚ ɭɧɱɚɥɢɤ ԟɚɦ ɱɢɞɚɦɥɢ ɛўɥɦɚɣɞɢ, ɲɭɧɢɧɝɞɟɤ, 
ɭɥɚɪ ɦɟɯɚɧɢɤ ɬɚɴɫɢɪɥɚɪɝɚ ԟɚɦ ɱɢɞɚɦɫɢɡ. Ȼɭ ɭɥɚɪɧɢ ɭɡɨԕ ɦɚɫɨɮɚɥɚɪɝɚ 
ɬɚɲɢɲɞɚ ɧɨԕɭɥɚɣɥɢɤɥɚɪ ɩɚɣɞɨ ɛўɥɢɲɢɝɚ ɫɚɛɚɛ ɛўɥɚɞɢ. 

Ȼɪɢɤɟɬɥɚɪɧɢɧɝ ɹɧɚ ɛɢɪ ɬɭɪɢ ɛɭ 4 ёɤɢ 6 ԕɢɪɪɚɥɢ Pin-kay -ɛɪɢɤɟɬɥɚɪɞɢɪ 
(10.8-ɪɚɫɦ).  

 

 
 

10.8-ɪɚɫɦ. Pin-Kay ɛɪɢɤɟɬɥɚɪɢ (“ԕɚɥɚɦɥɚɪ”) 

 

ɍɥɚɪɧɢɧɝ ўɪɬɚɫɢɞɚ ɪɚɞɢɚɥ ɬɟɲɢɤ ɛўɥɚɞɢ. Ȼɪɢɤɟɬ ɦɟɯɚɧɢɤ ɲɧɟɤɥɢ 
ɩɪɟɫɫɥɚɪɞɚ ɸԕɨɪɢ ɛɨɫɢɦɞɚ (1000-1100 ɛɚɪ) ɩɪɟɫɫɥɚɧɚɞɢ. ɉɪɟɫɫɥɚɧɚёɬɝɚɧɞɚ 
ɛɪɢɤɟɬɥɚɪɧɢ ɫɢɪɬɢ ɢɫɫɢԕɥɢɤ ɬɚɴɫɢɪɢɞɚ ɤɭɹɞɢ ɜɚ ԕɨɪɚɣɢɛ ԕɨɥɚɞɢ. 

Ўɥɱɚɦɥɚɪɢ: ɭɡɭɧɥɢɝɢ – 250 ɦɦ, ɞɢɚɦɟɬɪɢ – 60-65 ɦɦ, ɬɟɲɢɝɢɧɢɧɝ 
ɞɢɚɦɟɬɪɢ – 15-20 ɦɦ. 

ɇɚɦɥɢɝɢ – 8-10% 

Ɂɢɱɥɢɝɢ – 1,2-1,8 ɝ/ɫɦ3
. 

ɂɫɫɢԕɥɢɤ ɛɟɪɢɲɢ – 4400 ɤɤɚɥ/ɤɝ ɞɚɧ ɤɚɬɬɚ. 

http://www.novotop.ru/uploads/images/briquettePGB100(1).jpg
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Ʉɭɥ ɦɢԕɞɨɪɢ – 1% ɞɚɧ ɤɚɦ. 
Ɉɥɬɢɧɝɭɝɭɪɬ ɦɢԕɞɨɪɢ – 0,1% ɞɚɧ ɤɚɦ. 
Ȼɪɢɤɟɬɞɚɝɢ ɬɟɲɢɤ ёɧɚёɬɝɚɧɞɚ ɬɨɪɬɢɥɢɲ ԟɨɫɢɥ ԕɢɥɚɞɢ, ɲɭ ɫɚɛɚɛɥɢ 

ɦɚɠɛɭɪɢɣ ɲɚɦɨɥɥɚɬɢɲ ɲɚɪɬ ɛўɥɦɚɣɞɢ. Ȼɭɧɞɚɣ ɛɪɢɤɟɬɥɚɪɧɢ ɬɨɪɬɢɥɢɲɢ ɩɚɫɬ 
ɛўɥɝɚɧ ўɱɨԕɥɚɪɞɚ ёԕɢɲ ɸԕɨɪɢ ɫɚɦɚɪɚ ɛɟɪɚɞɢ. 

Ȼɢɬɬɚ ԕɚɞɨԕɞɚ 12 ɞɨɧɚ ɛɪɢɤɟɬ ɲɚɮɮɨɮ ɩɥёɧɤɚɝɚ ўɪɚɥɝɚɧ ɛўɥɚɞɢ. 
ɒɧɟɤɥɢ ɢɫɫɢԕ ɩɪɟɫɫɥɚɲ ɭɫɭɥɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. 
ɋɚԕɥɚɲ ɦɭɞɞɚɬɢ – 5 ɣɢɥɝɚɱɚ, ԟɨԟɥɚɝɚɧ ɲɚɪɨɢɬɞɚ ɫɚԕɥɚɲ ɦɭɦɤɢɧ.  
Ȼɭɧɞɚɣ ɛɪɢɤɟɬɥɚɪɧɢɧɝ ɚɮɡɚɥɥɢɝɢ ɲɭɧɞɚɤɢ, ɭɥɚɪ ɦɟɯɚɧɢɤ ɬɚɴɫɢɪɥɚɪɝɚ 

ɜɚ ɧɚɦɥɢɤɥɚɪɝɚ ɱɢɞɚɦɥɢ. Ȼɭɧɞɚɣ ɛɪɢɤɟɬɥɚɪ ɸԕɨɪɢ ɤɚɥɨɪɢɹ ɢɫɫɢԕɥɢɤ ɛɟɪɚɞɢ 
ɜɚ ɭɡɨԕ ɜɚԕɬ ёɧɚɞɢ. Ʉɚɦɱɢɥɢɝɢ ɲɭɧɞɚɤɢ, ɭɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɤўɩ ɦɟԟɧɚɬ 
ɬɚɥɚɛ ԕɢɥɚɞɢ, ɛɭ ɬɟɯɧɨɥɨɝɢɹ ɸԕɨɪɢ ɦɚɥɚɤɚɥɢ ɦɭɬɚɯɚɫɫɢɫɥɚɪɧɢ ɬɚɥɚɛ ԕɢɥɚɞɢ 
ɜɚ ɛɭ ɬɟɯɧɨɥɨɝɢɹɞɚ ɷɧɟɪɝɢɹ ɤўɩ ɫɚɪɮɥɚɧɚɞɢ. Ȼɭ ёԑɨɱ ɛɪɢɤɟɬɥɚɪɧɢɧɝ ɢɫɫɢԕɥɢɤ 
ɛɟɪɢɲ ɯɭɫɭɫɢɹɬɢ 4,5-5 Ʉɜɚɬ/ɤɝ ɧɢ ɬɚɲɤɢɥ ԕɢɥɚɞɢ. Ȼɭɧɞɚɣ ɸԕɨɪɢ ɢɫɫɢԕɥɢɤ 
ɛɟɪɢɲ ɯɭɫɭɫɢɹɬɢɝɚ ɷɪɢɲɢɲ ɭɱɭɧ ɭɥɚɪ ɠɭɞɚ ɡɢɱ ԕɢɥɢɛ ɩɪɟɫɫɥɚɧɚɞɢ ɜɚ 
ɧɚɦɥɢɤ ɦɢԕɞɨɪɢ 10% ɞɚɧ ɤɚɦ ɛўɥɚɞɢ. 

Ԕɚɪɚԑɚɣ ёԑɨɱɢɞɚɧ ɬɚɣёɪɥɚɧɝɚɧ ɛɪɢɤɟɬɥɚɪ ɬɚɪɤɢɛɢɞɚ ɫɦɨɥɚ ɤўɩ 
ɛўɥɝɚɧɥɢɝɢ ɭɱɭɧ ɭɥɚɪ ɹɩɪɨԕɥɢ ɞɚɪɚɯɬɥɚɪ ёԑɨɱɢɞɚɧ ɬɚɣёɪɥɚɧɝɚɧ ɛɪɢɤɟɬɥɚɪɝɚ 
ԕɚɪɚɝɚɧɞɚ ɬɟɡ ɜɚ ɚɥɚɧɝɚɥɚɧɢɛ ёɧɚɞɢ (10.9-ɚ ɪɚɫɦ).  

 

 
   ɚ)     ɛ) 
 

10.9-ɪɚɫɦ. Ȼɪɢɤɟɬɥɚɪɧɢɧɝ ɚɥɚɧɝɚɥɚɧɢɛ (ɚ)  
ɜɚ ɱўԑɥɚɧɢɛ (ɛ) ёɧɢɲ ɠɚɪɚёɧɢ. 

 

Ȼɪɢɤɟɬɥɚɪɥɚɪɧɢɧɝ ɹɧɚ ɛɢɪ ɬɭɪɢ – ɛɭ 100% ɩўɫɬɥɨԕɞɚɧ ɬɚɣёɪɥɚɧɝɚɧ 
ɛɪɢɤɟɬɞɢɪ. ɍɥɚɪ ɞɟɹɪɥɢ ɚɥɚɧɝɚɥɚɧɦɚɫɞɚɧ, ɱўԑɥɚɧɢɛёɧɚɞɢ, ɛɭ ɠɚɪɚёɧ 10-12 

ɫɨɚɬ ɞɚɜɨɦ ɷɬɚɞɢ (10.9-ɛ ɪɚɫɦ). ɍɥɚɪ ɨɞɚɬɞɚ ɞɨɢɦɢɣ ɜɚ ɦɭɧɬɚɡɚɦ ɢɫɫɢԕɥɢɤ 
ɨɥɢɲ ɦɚԕɫɚɞɢɞɚ ɢɲɥɚɬɢɥɚɞɢ. 

Ȼɪɢɤɟɬɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚёɬɝɚɧɞɚ ɭɥɚɪɝɚ ԟɟɱ ԕɚɧɞɚɣ ɛɨԑɥɨɜɱɢ ɦɨɞɞɚ 
ԕўɲɢɥɦɚɣɞɢ, ɭɥɚɪɧɢɧɝ ɦɭɫɬɚԟɤɚɦɥɢɝɢɧɢ ёԑɨɱ ɬɚɪɤɢɛɢɞɚɝɢ ɥɢɝɧɢɧ ɦɨɞɞɚɫɢ 
ɬɚɴɦɢɧɥɚɣɞɢ. Ʌɢɝɧɢɧ ɦɨɞɞɚɫɢ ɸԕɨɪɢ ɛɨɫɢɦ ɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɬɚɴɫɢɪɢɞɚ ɷɪɢɛ 
ёԑɨɱ ԟɭɠɚɣɪɚɥɚɪɢɧɢ, ɬɨɥɚɥɚɪɢɧɢ ɛɢɪ-ɛɢɪɢɝɚ ɛɨԑɥɚɣɞɢ. 

Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɛɨɲԕɚ ԕɚɬɬɢԕ ɷɧɟɪɝɢɹ ɦɚɧɛɚɥɚɪɢɝɚ ɧɢɫɛɚɬɚɧ ԕɚɬɨɪ 
ɚɮɡɚɥɥɢɤɥɚɪɝɚ ɷɝɚ. ɍɥɚɪɧɢɧɝ ɛɢɪ ɤɢɥɨɝɪɚɦɢ 4,5-5 Ʉɜɚɬ ɷɧɟɪɝɢɹ ɛɟɪɚɞɢ ɛɭ 
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ўɬɢɧ, ɩɟɥɥɟɬ ɜɚ ɤўɦɢɪɧɢɧɝ ɢɫɫɢԕɥɢɤ ɛɟɪɢɲɢɝɚ ɧɢɫɛɚɬɚɧ ɚɧɱɚ ɸԕɨɪɢ. Ёԕɢɥԑɢ 
ɛɪɢɤɟɬɥɚɪɢɧɢ ԕɭɪɢɬɢɲ ɲɚɪɬ ɷɦɚɫ. ɍɥɚɪ ёɧɝɚɧɞɚ ɤɚɦ ɬɭɬɭɧ ɱɢԕɚɪɚɞɢ, ɭɱԕɭɧ 
ɫɚɱɪɚɬɦɚɣɞɢ ɹɴɧɢ ɱɚɬɧɚɦɚɣɞɢ, ɭɥɚɪ ɭɡɨԕ ɜɚԕɬ ɛɢɪ ɯɢɥɞɚ ɢɫɫɢԕɥɢɤ ɛɟɪɢɛ 
ёɧɚɞɢ. Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɞɚ ɤɭɥ ɦɢԕɞɨɪɢ ɤɚɦ ɛўɥɚɞɢ (0,5-1%), ɭɥɚɪ 
ɨɯɢɪɢɝɚɱɚ ɬўɥɢԕ ёɧɚɞɢ. ɍɥɚɪɧɢ ɬɚɲɢɲ ɜɚ ɫɚԕɥɚɲ ԟɚɦ ɨɫɨɧ, 1 ɦ3ɛɪɢɤɟɬ 3-4 ɦ3

 

ўɬɢɧɝɚ ɬɟɧɝ. Ȼɪɢɤɟɬɥɚɪɧɢ ɬɚɧɧɚɪɯɢ ɩɟɥɥɟɬɥɚɪɧɢɤɢɞɚɧ ԟɚɦ ɩɚɫɬ ɛўɥɚɞɢ. 
Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɩɟɥɥɟɬɝɚ ɧɢɫɛɚɬɚɧ ɨɫɨɧ, ɭɥɚɪɞɚ 
ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɠɢԟɨɡɥɚɪ ԟɚɦ ɚɪɡɨɧ ɛўɥɚɞɢ. Ȼɪɢɤɟɬɥɚɪ ёɧɝɚɧɞɚ ɚɬɦɨɫɮɟɪɚɝɚ 
CɈ2 ɝɚɡɢɧɢ ɛɨɲԕɚ ԕɚɬɬɢԕ ёԕɢɥԑɢ ɬɭɪɥɚɪɢɝɚ ɧɢɫɛɚɬɚɧ ɤɚɦ ɱɢԕɚɪɚɞɢ. 
Ȼɪɢɤɟɬɥɚɪɧɢ ɫɚԕɥɚɲ ɦɭɞɞɚɬɢ ɚɧɱɚ ɭɡɨԕ ɛўɥɚɞɢ, ɭɥɚɪ ўɡ-ўɡɢɞɚɧ ɚɥɚɧɝɚɥɚɧɢɲ 
ёɤɢ ɩɨɪɬɥɚɲ ԟɭɫɭɫɢɹɬɢɝɚ ɷɝɚ ɷɦɚɫ. 

ȿɜɪɨɩɚɞɚ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɣɢɥɞɚɧ-ɣɢɥɝɚ ɤўɩɚɣɢɛ 
ɛɨɪɦɨԕɞɚ. Ȼɚɪɱɚ ɬɭɪɞɚɝɢ ёԕɢɥԑɢɥɚɪɞɚ (ɤўɦɢɪ, ɩɟɥɥɟɬ, ўɬɢɧ, ɦɚɡɭɬ ɜɚ ԟ.ɤ.) 
ɢɲɥɚɣɞɢɝɚɧ ɩɟɱɥɚɪ ɜɚ ўɱɨԕɥɚɪɞɚ ɛɪɢɤɟɬɥɚɪɧɢ ёԕɢɲ ɦɭɦɤɢɧ. Ƚɟɪɦɚɧɢɹɞɚ 
ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɦɚԟɫɭɫ ɫɬɚɧɞɚɪɬ DIN51-731 ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɝɚɧ. Ɇɚɡɤɭɪ ɫɬɚɧɞɚɪɬ ɬɚɥɚɛɥɚɪɢɝɚ ɤўɪɚ ɛɪɢɤɟɬ ɬɚɪɤɢɛɢɞɚ ёԑɨɱɞɚɧ 
ɛɨɲԕɚ ԟɟɱ ԕɚɧɞɚɣ ɦɨɞɞɚ ɛўɥɦɚɫɥɢɝɢ ɲɚɪɬ. Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ ɆȾԞ 
ɞɚɜɥɚɬɥɚɪɢɞɚ ԟɚɦ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɤўɩɥɚɛ ɢɲɥɚɛ ɱɢԕɚɪɢɥɦɨԕɞɚ. Ɋɨɫɫɢɹɞɚ 
ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɚɫɨɫɚɧ ɷɯɩɨɪɬ ɭɱɭɧ ɢɲɥɚɛ ɱɢԕɚɪɢɥɦɨԕɞɚ. Ȼɟɥɚɪɭɫɢɹ ɜɚ 
ɍɤɪɚɢɧɚɞɚ ɷɫɚ ɛɪɢɤɟɬɥɚɪɧɢ ɚɫɨɫɚɧ ўɡɥɚɪɢ ɭɱɭɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɚɞɢ. Ԟɚɬɬɨ 
ɛɪɢɤɟɬɥɚɪ ɚɜɬɨɡɚɩɪɚɜɤɚɥɚɪɞɚ ɜɚ ɝɢɩɟɪɦɚɪɤɟɬɥɚɪɞɚ ԟɚɦ ɫɨɬɢɥɦɨԕɞɚ.  

Ёԕɢɥԑɢ ɛɪɢɤɟɬɢɧɢ ɤўɦɢɪ ɛɢɥɚɧ ɬɚԕԕɨɫɥɚɣɞɢɝɚɧ ɛўɥɫɚɤ, 1 ɤɝ ɤўɦɢɪ 
4920 Ʉɤɚɥ ɢɫɫɢԕɥɢɤ ɛɟɪɚɞɢ, 1 ɤɝ ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ɷɫɚ ɭɧɞɚɧ ɫɚɥ ɤɚɦɪɨԕ, ɹɴɧɢ 

4291 Ʉɤɚɥ ɢɫɫɢԕɥɢɤ ɛɟɪɚɞɢ. Ȼɪɢɤɟɬ ёԕɢɥɚɞɢɝɚɧ ўɱɨԕɥɚɪɧɢɧɝ ɮɨɣɞɚɥɢ ɢɲ 
ɤɨɷɮɮɢɰɢɟɧɬɢ 51,83% ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ, ɤўɦɢɪ ёԕɢɥɚɞɢɝɚɧ ўɱɨԕɥɚɪɧɢɤɢ ɷɫɚ 
46,55% ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ⱦɟɦɚɤ, ɛɪɢɤɟɬ ɢɲɥɚɬɢɥɝɚɧɞɚ ɮɨɣɞɚɥɢ ɢɲ 
ɤɨɷɮɮɢɰɢɟɧɬɢ 5,28% ɝɚ ɨɲɚɞɢ. 1Ƚɤɚɥ ɢɫɫɢԕɥɢɤ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ 
ɬɨɲɤўɦɢɪɞɚɧ 306,9 ɤɝ ɤɟɪɚɤ ɛўɥɫɚ, ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɞɚɧ 276,1 ɤɝ ɤɟɪɚɤ 
ɛўɥɚɞɢ. 

 

10.3. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɜɚ ɭɧɢɧɝ ɯɨɫɫɚɥɚɪɢ 

 

Ԟɨɡɢɪɝɢ ɜɚԕɬɞɚ ɛɢɨɦɚɫɫɚɝɚ ɢɲɥɨɜ ɛɟɪɢɲ ɫɨԟɚɫɢ ɦɭɬɚɯɚɫɫɢɫɥɚɪɢ 
ўɪɬɚɫɢɞɚ ɤɚɬɬɚ ԕɢɡɢԕɢɲ ўɣԑɨɬɚёɬɝɚɧ "torrefaction" (ɮɪɚɧɰɭɡɱɚ "ɤɭɣɞɢɪɢɲ") 
ɠɚɪɚёɧɢ - ɛɢɨɦɚɫɫɚɝɚ ɢɫɫɢԕɥɢɤ ɛɢɥɚɧ ɚɫɬɚ-ɫɟɤɢɧ ɞɚɫɬɥɚɛɤɢ ɢɲɥɨɜ ɛɟɪɢɲ ɜɚ 
ɬɨɡɚɥɚɲ ɠɚɪɚёɧɢɞɢɪ. ɂɲɥɨɜ ɛɟɪɢɲ ԟɚɪɨɪɚɬɢ 200-350ºɋ ɨɪɚɥɢԑɢɞɚ ɛўɥɢɛ, ɛɭ 
ɠɚɪɚёɧ ɯɭɞɞɢ ɤɨɮɟ ɞɨɧɚɥɚɪɢɧɢ ԕɨɜɭɪɢɲɞɚɝɢɝɚ ўɯɲɚɛ ɤɟɬɚɞɢ. Ʉɭɣɞɢɪɢɥɝɚɧ 
ɛɢɨɦɚɫɫɚ (10.10-ɪɚɫɦ) ԕɚɬɬɢԕ ɷɧɟɪɝɢɹ ɬɚɲɭɜɱɢ ɛўɥɢɛ, ɛɢɨɦɚɫɫɚ ɜɚ ёԑɨɱ 
ɤўɦɢɪɢ ўɪɬɚɫɢɞɚɝɢ ɬɚɛɢɢɣ ɯɨɫɫɚɥɚɪɢ ɹɯɲɢɥɚɧɝɚɧ ɦɚԟɫɭɥɨɬ ԟɢɫɨɛɥɚɧɚɞɢ. 
10.1-ɠɚɞɜɚɥɞɚ ɭɧɢɧɝ ɚɮɡɚɥɥɢɤ ɜɚ ɤɚɦɱɢɥɢɤɥɚɪɢ ɤɟɥɬɢɪɢɥɝɚɧ. 
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10.10-ɪɚɫɦ. Ɍɚɛɢɢɣ(ɤɭɣɞɢɪɢɥɦɚɝɚɧ) ёԑɨɱ ɛўɥɚɤɥɚɪɢ (ɱɚɩɞɚ), ɭɥɚɪɧɢɧɝ 

ɤɭɣɞɢɪɢɥɝɚɧ ԟɨɥɚɬɢ: ɨɱ-ɠɢɝɚɪɪɚɧɝ (ɦɚɪɤɚɡɞɚ) ɜɚ ɬўԕ ɠɢɝɚɪɪɚɧɝ (ўɧɝɞɚ), ɦɨɫ  
ɪɚɜɢɲɞɚ 260 ºɋ ɞɚ 8 ɦɢɧɭɬ ɜɚ 285 ºɋ ɞɚ 16,5 ɦɢɧɭɬ ɦɨɛɚɣɧɢɞɚ ɤɭɣɞɢɪɢɥɝɚɧ. 

 

Ʉɭɣɞɢɪɢɥɝɚɧ ёԑɨɱɧɢɧɝ ɚɮɡɚɥɥɢɤɥɚɪɢ ɜɚ ɦɭɚɦɦɨɥɚɪɢ 

10.1-ɠɚɞɜɚɥ 

Ⱥɮɡɚɥɥɢɤɥɚɪɢ Ɇɭɚɦɦɨɥɚɪɢ 

ɆɚΣɫɭɥɨɬɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢɧɝ ɹɯɲɢɥɚɧɢɲɢ: 
• ԟɚɠɦɢɣ ɷɧɟɪɝɢɹ ɫɢԑɢɦɢ ɨɲɚɞɢ (ɡɢɱɥɢɤ 
ɨɪɬɢɲɢ ɛɢɥɚɧ); 
• ёɧɢɲ ɢɫɫɢԕɥɢɝɢ ɨɲɚɞɢ; 
• ɬɚɪɤɢɛɢɞɚɝɢ ɤɢɫɥɨɪɨɞ ɦɢԕɞɨɪɢ ɤɚɦɚɹɞɢ; 
• ԕɭɪɭԕ ɜɚ ɝɢɞɪɨɮɨɛ ɛўɥɚɞɢ; 
• ɬɚɪɤɢɛɢɞɚɝɢ ɛɢɨɥɨɝɢɤ ɦɨɞɞɚɥɚɪ ɤɚɦɚɹɞɢ; 
• ɬɚɪɤɢɛɢɞɚɝɢ ɯɥɨɪ ɦɢԕɞɨɪɢ ɤɚɦɚɹɞɢ; 
• ɦўɪɬɥɢɝɢ ɨɪɬɚɞɢ, ɦɚɣɞɚɥɚɲ ɯɚɪɚɠɚɬɥɚɪɢ ɜɚ 
ɡɚɪɪɚɱɚɥɚɪɧɢɧɝ ўɥɱɚɦɥɚɪɢ ɤɚɦɚɹɞɢ, 
ɡɚɪɪɚɱɚɥɚɪɧɢɧɝ ɫɢɪɬ ɸɡɚɫɢ ɨɪɬɚɞɢ; 
• ɫɢɮɚɬɢ ɜɚ ɝɨɦɨɝɟɧɥɢɝɢ ɹɯɲɢɥɚɧɚɞɢ; 
• ɤɢɫɥɨɬɚ ɚɠɪɚɬɦɚɫɞɚɧ ɬɨɡɚ ёɧɚɞɢ; 
Ɍɢɡɢɦɧɢɧɝ Ιɭɥɚɣɥɢɤɥɚɪɢ: 
• ɝɚɡɥɚɲɬɢɪɢɥɚɞɢɝɚɧ ɬɨɡɚ ёԕɢɥԑɢ 
ԟɢɫɨɛɥɚɧɚɞɢ; 
• ɤɟɧɝ ɞɢɚɩɚɡɨɧɞɚ ɚɪɚɥɚɲɬɢɪɢɛ ёԕɢɲ ɦɭɦɤɢɧ; 
• ɦɚɣɞɚɥɚɧɝɚɧɢɞɚɧ ɤɟɣɢɧ ёԕɢɲ ɭɱɭɧ ɭɡɚɬɢɲ 
ԕɭɥɚɣ, ɢɲɥɚɬɢɥɚёɬɝɚɧ ɜɚ ɹɧɝɢ ɬɭɪɞɚɝɢ ԕɭɪɭԕ 
ɜɚ ԟўɥ ёԕɢɥԑɢ ёԕɢɥɚɞɢɝɚɧ ўɱɨԕɥɚɪɞɚ 
ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ; 
• ɤɭɣɞɢɪɢɲ ɤɨɪɯɨɧɚɫɢ ɣɢɥ ɞɚɜɨɦɢɞɚ 
ɦɚɪɤɚɡɢɣ ɢɫɢɬɢɲ ɬɢɡɢɦɢɧɢ ɢɫɫɢԕɥɢɤ ɛɢɥɚɧ 
ɬɚɴɦɢɧɥɚɣɞɢ. 

• ɢɧɜɟɫɬɢɰɢɹ ɭɱɭɧ 
ɯɚɪɚɠɚɬɥɚɪ ɬɚɥɚɛ ɷɬɢɥɚɞɢ; 
• ɠɨɪɢɣ ɯɚɪɚɠɚɬɥɚɪ 
ɫɚɪɮɥɚɧɚɞɢ; 
• ɦɚԟɫɭɥɨɬ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚ ɷɧɟɪɝɢɹ 
ɣўԕɨɬɢɥɚɞɢ; 
• ɦɚԟɫɭɥɨɬɧɢɧɝ ɡɢɱɥɢɝɢɧɢ 
ɜɚ ɫɢɮɚɬɢɧɢ ɬɚɴɦɢɧɥɚɲ ɜɚ 
ɫɚԕɥɚɲ ɦɭɚɦɦɨɫɢ; 
• ɫɨɬɢɛ ɨɥɢɲ, ɦɢɠɨɡɝɚ 
ɫɨɬɢɲ ɦɭɚɦɦɨɥɚɪɢ; 
• ɫɚԕɥɚɲ ɦɭɚɦɦɨɥɚɪɢ: 
– ɫɨɬɢɛ ɨɥɭɜɱɢ ɭɱɭɧ ɛɭ 
ɨɪɬɢԕɱɚ; 
– ԟɢɞɥɢ ɜɚ ɱɚɧɝɥɢ 
ɦɚԟɫɭɥɨɬ; 
• ɠɚɪɚёɧ ԟɚɦ, ɦɚԟɫɭɥɨɬ ԟɚɦ 
ɬўɥɢԕ 
ɫɚɧɨɚɬɥɚɲɬɢɪɢɥɦɚɝɚɧ. 
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Ʉɭɣɞɢɪɢɲ ɠɚɪɚёɧɢ ɢɤɤɢ ɦɚɪɬɚ– 1984 ɣɢɥɞɚ ɮɪɚɧɰɭɡɥɚɪ ɬɨɦɨɧɢɞɚɧ ɜɚ 
2002 ɣɢɥɞɚ ɝɨɥɥɚɧɞɥɚɪ ɬɨɦɨɧɢɞɚɧ “ԕɚɣɬɚ ɤɚɲɮ ԕɢɥɢɧɝɚɧ”. ɒɭ ɜɚԕɬ 
ɦɨɛɚɣɧɢɞɚ ɨɥɢɦɥɚɪ ɜɚ ɦɭԟɚɧɞɢɫɥɚɪ ɬɭɪɥɢ ɛɢɨɦɚɫɫɚ ɯɨɦ ɚɲёɥɚɪɢɧɢ ԕɚɧɞɚɣ 
ԕɢɥɢɛ ɤɭɣɞɢɪɢɛ ɮɨɣɞɚ ɨɥɢɲ ɛɨɪɚɫɢɞɚ ɠɭɞɚ ɤўɩɥɚɛ ɬɚɠɪɢɛɚɥɚɪ 
ɨɪɬɬɢɪɢɲɝɚɧ. Ȼɭ ɠɚɪɚёɧɞɚ ɨɞɚɬɞɚ ɤɚɥɨɪɢɹɥɢɥɢɤ, ɝɢɞɪɨɮɨɛɥɢɤ, ɦўɪɬɥɢɤ, 
ɦɚɣɞɚɥɚɧɢɲ ɤɚɛɢ ɯɭɫɭɫɢɹɬɥɚɪ ɹɯɲɢɥɚɧɚɞɢ, ɦɚԟɫɭɥɨɬ ɹɯɲɢ ԟɚɠɦɢɣ ɷɧɟɪɝɢɹ 
ɫɢԑɢɦɢɝɚ ɷɝɚ ɛўɥɢɲɢ ɜɚ ɦɚɣɞɚ ԟɨɥɚɬɞɚ ɢɲɥɚɬɢɥɢɲɢ ɭɱɭɧ ɩɟɥɥɟɬ ёɤɢ ɛɪɢɤɟɬ 
ɲɚɤɥɢɞɚ ɡɢɱɥɚɛ ɱɢԕɚɪɢɥɢɲɢ ɦɭɦɤɢɧ. 

Ʉɭɣɞɢɪɢɲ ɠɚɪɚёɧɢɞɚ ɛɢɨɥɨɝɢɤ ɦɨɞɞɚɥɚɪ ɣўԕɨɬɢɥɚɞɢ, ɱɢɪɢɲ ɜɚ ўɡ-

ўɡɢɞɚɧ ɚɥɚɧɝɚɥɚɧɢɲ ɯɚɜɮɢ ɤɚɦɚɹɞɢ, ɚɝɪɟɫɫɢɜ ɜɚ ɬɚɲԕɢ ԕўɲɢɦɱɚɥɚɪ ɦɢԕɞɨɪɢ 
ԟɚɦ ɤɚɦɚɹɞɢ. Ȼɢɨɦɚɫɫɚɧɢɧɝ ɨɯɢɪɝɢ ɬɨɜɚɪ ɲɚɤɥɢ ɛɪɢɤɟɬɥɚɧɝɚɧ ɤўɦɢɪɝɚ 
ўɯɲɚɛ ɤɟɬɚɞɢ. Ȼɭ ɷɫɚ ԟɨɡɢɪɞɚ ɢɲɥɚɬɢɥɚёɬɝɚɧ ɜɚ ɹɧɝɢ ɤɨɧɜɟɪɫɢɜ ўɱɨԕɥɚɪɞɚ 
ɛɢɨɦɚɫɫɚɞɚɧ ɮɨɣɞɚɥɚɧɢɲɧɢ ɚɧɱɚ ɹɯɲɢɥɚɣɞɢ. Ɉɯɢɪɝɢ ёԕɢɲ ɛɨɫԕɢɱɢɞɚ ɤɭɥ 
ɦɭɚɦɦɨɫɢ ɦɚɜɠɭɞ, ɛɭ ɦɭɚɦɦɨɧɢ ɭɧɢ ɦɚɯɫɭɫ ɜɚ ɫɚɦɚɪɚɥɢ ёԕɢɥԑɢɥɚɪ ɛɢɥɚɧ 
ɚɪɚɥɚɲɬɢɪɢɲ, ԕўɲɢɦɱɚ ɠɚɪɚёɧɥɚɪɞɚ ɸɜɢɲ ɣўɥɢ ɛɢɥɚɧ, ɲɭɧɢɧɝɞɟɤ 
ɤɭɣɞɢɪɢɲ ɠɚɪɚёɧɢɞɚ ɯɥɨɪɧɢ ɬўɥɚ ɚɠɪɚɬɢɲ ɣўɥɢ ɛɢɥɚɧ ɤɚɦɚɣɬɢɪɢɲ ɦɭɦɤɢɧ. 

ɇɚɦ ɛɢɨɦɚɫɫɚ 200-350ºɋ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɤɚɦ ԟɚɜɨɥɢ ɦɭԟɢɬɞɚ 
ԕɢɡɞɢɪɢɥɢɛ ɭɧɞɚɧ ɸԕɨɪɢ ɤɚɥɨɪɢɹɥɢ ԕɭɪɭԕ ɜɚ ɫɢɮɚɬɥɢ ёԕɢɥԑɢ ɨɥɢɧɚɞɢ. 
Ʉɭɣɞɢɪɢɲ ɨɞɚɬɞɚ 0,5-2 ɫɨɚɬ ɞɚɜɨɦ ɷɬɚɞɢ, ɛɢɪɨԕ ɬɟɦɩɟɪɚɬɭɪɚɧɢ 280-350 ºɋ 
ɝɚɱɚ ɨɲɢɪɢɲ ɨɪԕɚɥɢ ɤɭɣɞɢɪɢɲ ɜɚԕɬɢɧɢ ɤɟɫɤɢɧ ɤɚɦɚɣɬɢɪɢɲ ɦɭɦɤɢɧ. 

Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɠɚɪɚёɧɢɞɚ ɭ ɩɚɪɱɚɥɚɧɚɞɢ ɜɚ ɭɧɢɧɝ ɤўɩ ԕɢɫɦɢ 
ɤɨɧɞɟɧɫɢɪɥɚɧɚɞɢɝɚɧ ɜɚ ɤɨɧɞɟɧɫɢɪɥɚɧɦɚɣɞɢɝɚɧ ɝɚɡɥɚɪ ԟɨɥɚɬɢɞɚ ɱɢԕɢɛ ɤɟɬɚɞɢ 
(10.11-ɪɚɫɦ).  

 

 
 

10.11-ɪɚɫɦ. Ʉɭɣɞɢɪɢɲ ɦɚԟɫɭɥɨɬɥɚɪɢ ɫɯɟɦɚɫɢ. 
 

Ʉɭɣɞɢɪɢɲ ɠɚɪɚёɧɢɞɚ ɝɚɡ ɦɚԟɫɭɥɨɬɥɚɪɢ ɷɧɟɪɝɢɹɛɟɪɢɥɢɲɢɝɚ 
ԕɚɪɚɛɬɭɪɥɢ ɦɢԕɞɨɪɞɚԟɨɫɢɥ ɛўɥɚɞɢ. Ȼɢɪɨԕ, ɛɚɪɱɚ ɠɚɪɚёɧɥɚɪɞɚ 70-90% ɥɢɤ 
ɱɢԕɢɲ ɛɢɥɚɧ ɸԕɨɪɢɤɚɥɨɪɢɹɥɢ ёԕɢɥԑɢ ɨɥɢɧɢɲɢɝɚ ɷɪɢɲɢɥɚɞɢ. 

Ʉɭɣɞɢɪɢɲ ɠɚɪɚёɧɢ ɚɫɨɫɚɧ ԕɭɪɢɬɢɲ, ɤɭɣɞɢɪɢɲ, ɫɨɜɭɬɢɲ ɜɚ ɡɢɱɥɚɲ 
ɠɚɪɚёɧɥɚɪɢɞɚɧ ɬɚɪɤɢɛ ɬɨɩɚɞɢ.  
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10.12-ɪɚɫɦ. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɠɚɪɚёɧɥɚɪɢ ɫɯɟɦɚɫɢ (ɬўԕ ɪɚɧɝɞɚ 
ɚɫɨɫɢɣ, ɨɱ ɪɚɧɝ ɛɢɥɚɧ ɷɫɚ ԕўɲɢɦɱɚ ɠɚɪɚёɧɥɚɪ ɤўɪɫɚɬɢɥɝɚɧ). 

 

ɗɧɝ ɚɜɜɚɥɨ ɛɢɨɦɚɫɫɚ ԕɭɪɢɬɢɥɚɞɢ, ɛɭ ɠɚɪɚёɧ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ 
ɝɚɡɥɚɪɧɢɧɝ ɫɢɮɚɬɢɧɢ ɹɯɲɢɥɚɲ ɭɱɭɧ ɤɟɪɚɤ.Ʉɭɣɞɢɪɢɲ ɠɚɪɚёɧɢɞɚ ɤɢɫɥɨɪɨɞ ɜɚ 
ɜɨɞɨɪɨɞ ɣўԕɨɬɢɥɢɲɢ ԟɢɫɨɛɢɝɚ ɭɝɥɟɪɨɞɧɢɧɝ ɧɢɫɛɢɣ ɦɢԕɞɨɪɢ ɨɪɬɚɞɢ (10.13-

ɪɚɫɦ).  
 

 
 

10.13-ɪɚɫɦ. ȼɚɧ Ʉɪɟɜɟɥɟɧ ɞɢɚɝɪɚɦɦɚɫɢ (ɬɭɪɥɢ ԕɭɪɭԕ ёԑɨɱ 
ёԕɢɥԑɢɥɚɪɢ ɬɚɪɤɢɛɢɞɚɝɢ ɜɨɞɨɪɨɞ:ɭɝɥɟɪɨɞ ɜɚ ɤɢɫɥɨɪɨɞ:ɭɝɥɟɪɨɞ 

ɦɢԕɞɨɪɥɚɪɢɧɢ ɤўɪɫɚɬɚɞɢ). 
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Ɉɞɚɬɞɚ ԕɭɪɭԕ ɛɢɨɦɚɫɫɚɞɚ ɜɨɞɨɪɨɞ:ɭɝɥɟɪɨɞ ɧɢɫɛɚɬɢ H:C=1.4-1.6 ɜɚ 
ɤɢɫɥɨɪɨɞ:ɭɝɥɟɪɨɞ ɧɢɫɛɚɬɢ H:C=0.55-0.75 ɨɪɚɥɢԕɞɚ ɛўɥɚɞɢ. Ʉɭɣɞɢɪɢɲ 
ɠɚɪɚёɧɢɞɚ ɧɚɦɥɢɤ ɛɢɥɚɧ ɛɢɪɝɚ, ɤɢɫɥɨɪɨɞ ɜɚ ɜɨɞɨɪɨɞ ԟɚɦ ɱɢԕɢɛ ɤɟɬɚɞɢ. 
ɒɭɧɞɚɣ ԕɢɥɢɛ, ɛɢɨɦɚɫɫɚɞɚɧ ɩɢɪɨɥɢɡ ɭɫɭɥɢɞɚ ёԑɨɱ ɤўɦɢɪɢ ɨɥɢɧɚɞɢ. 

Ɉɞɚɬɞɚɝɢ ɤɭɣɞɢɪɢɲ ɠɚɪɚёɧɢɞɚ ɚɡɨɬ ɤɚɛɢ ɤɭɥ ԟɨɫɢɥ ԕɢɥɭɜɱɢ 
ɦɨɞɞɚɥɚɪɧɢɧɝ ўɡɝɚɪɢɲɢ ɤɭɡɚɬɢɥɦɚɣɞɢ. Ȼɢɪɨԕ, 300ºɋ ɞɚɧ ɸԕɨɪɢ 
ɬɟɦɩɟɪɚɬɭɪɚɞɚɯɥɨɪ ɚɠɪɚɥɢɛ ɱɢԕɢɲɢ ԟɚԕɢɞɚ 2013 ɣɢɥɞɚ Örberg ɜɚ Norwaeger 
ɤɚɛɢ ɨɥɢɦɥɚɪ ɦɚɴɥɭɦɨɬ ɛɟɪɢɲɝɚɧ. ɒɭɧɢɧɝɞɟɤ, 2011 ɣɢɥɞɚ Jafar ɜɚ Ahmad 
ɥɚɪ ɯɥɨɪɥɢ ɢɲԕɨɪ ԟɨɫɢɥ ɛўɥɢɲɢ ԟɚԕɢɞɚ ԟɚɦ ɦɚɴɥɭɦɨɬɥɚɪ ɛɟɪɢɲɝɚɧ. 

Ԕɚɬɬɢԕ ёԕɢɥԑɢɞɚ ɤɢɫɥɨɪɨɞɧɢɧɝ ɣўԕɨɬɢɥɢɲɢ ɜɚ ɭɝɥɟɪɨɞɧɢɧɝ 
ɛɨɣɢɬɢɥɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɸԕɨɪɢ ёɧɢɲ ɢɫɫɢԕɥɢɝɢɝɚ ɷɪɢɲɢɥɚɞɢ. 2011 ɣɢɥɞɚɝɢ 
Chew ɜɚ Doshi ɥɚɪɧɢɧɝ ɬɚɞԕɢԕɨɬɥɚɪɢ ɭɧɢɧɝ 16.4-26.4 ɆȾɠ/ɤɝ ɚɬɪɨɮɢɞɚ 
ɛўɥɢɲɢɧɢ ɤўɪɫɚɬɚɞɢ.Ʉɭɣɞɢɪɢɲ ɧɚɬɢɠɚɫɢɞɚ ɛɢɨɦɚɫɫɚɧɢɧɝ ёɧɢɲ ɢɫɫɢԕɥɢɝɢ 
58% ɝɚɱɚ ɨɲɢɲɢ ɦɭɦɤɢɧ.ɉɟɥɥɟɬɥɚɪɧɢɧɝ ёɧɢɲ ɢɫɫɢԕɥɢɝɢ ɨɞɚɬɞɚ 13-20 

Ƚɀ/ɦ3
 ɚɬɪɨɮɢɞɚ ɛўɥɚɞɢ. 
Ɍɚɛɢɢɣ ԟɨɥɚɬɞɚ ёԑɨɱɥɚɪɞɚ ɭɱɭɜɱɚɧ ɦɨɞɞɚɥɚɪ ɦɢԕɞɨɪɢ 80-88% 

ɚɬɪɨɮɢɞɚ ɛўɥɚɞɢ, ɤɭɣɞɢɪɢɲ ɧɚɬɢɠɚɫɢɞɚ ɭɧɢɧɝ ɦɢԕɞɨɪɢɧɢ 1,5-35% ɝɚɱɚ 
ɤɚɦɚɣɬɢɪɢɲ ɦɭɦɤɢɧ (Chew ɜɚ Doshi, 2011). 

Ʉɭɣɞɢɪɢɥɝɚɧ ёԑɨɱ ɝɢɞɪɨɮɨɛ ɦɨɞɞɚ ɛўɥɝɚɧɥɢɝɢ ɭɱɭɧ ɭɧɢ ɫɭɜ ɛɢɥɚɧ 
ɤɭɥɞɚɧ ɬɨɡɚɥɚɲ ԑɚɥɚɬɢ ɬɭɸɥɚɞɢ. Ȼɢɪɨԕ, ɤɭɣɞɢɪɢɥɝɚɧ ёԑɨɱɞɚɝɢ ɤўɩɱɢɥɢɤ 
ɫɭɜɞɚ ɷɪɭɜɱɚɧ ɦɨɞɞɚɥɚɪɧɢɧɝ ɱɢԕɚɪɢɛ ɸɛɨɪɢɥɢɲɢ – ɛɭ ɹɯɲɢ ԑɨɹ. Ȼɭɧɢɧɝ 
ɨԕɢɛɚɬɢɞɚ ɦɚԟɫɭɥɨɬ ɧɚɦɥɢɝɢɧɢ ɜɚ ɨԕɨɜɚ ɫɭɜɥɚɪɧɢ ɣўԕɨɬɢɲ ɦɭɚɦɦɨɫɢ ԟɚɦ 
ɩɚɣɞɨ ɛўɥɚɞɢ. 

 

 
 

10.14-ɪɚɫɦ. Ʉɭɣɞɢɪɢɥɝɚɧ ёԑɨɱ, ɭɧɢɧɝ ɡɢɱɥɚɧɝɚɧ  
ɛɪɢɤɟɬɥɚɪɢ (ɱɚɩɞɚ) ɜɚ ɩɟɥɥɟɬɥɚɪɢ (ўɧɝɞɚ). 

 

Ʉɭɣɞɢɪɢɥɝɚɧ ёԑɨɱ ɡɢɱɥɚɧɢɛ ɦɚԟɫɭɥɨɬ ԟɨɥɢɝɚ ɤɟɥɬɢɪɢɥɦɚɝɭɧɱɚ ɭɧɢ 
ɬўɥɢԕ ɫɚɦɚɪɚɥɢ ɦɚɬɟɪɢɚɥ ɞɟɛ ɛўɥɦɚɣɞɢ.Ɉɞɚɬɞɚ ɦɚɣɞɚɥɚɧɝɚɧ ёԕɢɥԑɢɥɚɪ ёԕɢɲ 
ɭɱɭɧ ԕɭɥɚɣ ɩɟɥɥɟɬ ёɤɢ ɛɪɢɤɟɬ ԟɨɥɢɝɚ ɤɟɥɬɢɪɢɥɚɞɢ (10.14-ɪɚɫɦ). Ȼɭ ɠɚɪɚёɧɞɚ 
ɬɭɪɥɢ ɛɪɢɤɟɬɥɨɜɱɢ ɩɪɟɫɫɥɚɪ, ɜɢɧɬɥɢ ɷɤɫɬɪɭɞɟɪɥɚɪ, ɜɚɥɥɢ ɩɪɟɫɫɥɚɪ, 
ɬɚɛɥɟɬɤɚɥɨɜɱɢ ɩɪɟɫɫɥɚɪ ԕўɥɥɚɧɢɥɢɲɢ ɦɭɦɤɢɧ. 
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Ўɬɝɚɧ ўɧ ɣɢɥ ɢɱɢɞɚ ɤўɩɥɚɛ ɨɥɢɦɥɚɪ ɜɚ ɦɭԟɚɧɞɢɫɥɚɪ ɹɝɨɧɚ ɫɚɦɚɪɚɥɢ 
ɬɟɯɧɨɥɨɝɢɹ ɹɪɚɬɢɲ ɦɚԕɫɚɞɢɞɚ ɛɢɪɥɚɲɢɛ ԟɚɪɚɤɚɬ ԕɢɥɞɢɥɚɪ ɜɚ ɤўɩɥɚɛ ɠɢԟɨɡ 
ɢɲɥɚɛ ɱɢԕɚɪɭɜɱɢɥɚɪɧɢɧɝ ɬɚɥɚɛɥɚɪɢɧɢ ɢɧɨɛɚɬɝɚ ɨɥɝɚɧ ԟɨɥɞɚ ɤɭɣɞɢɪɢɲ 
ɭɫɭɥɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲɞɢ (10.15-ɪɚɫɦ). 

 

 
 

10.15-ɪɚɫɦ. Ʉɭɣɞɢɪɢɲ ɪɟɚɤɬɨɪɥɚɪɢ: 
- Multiple hearth furnace – ɤўɩ ɲɧɟɤɥɢ ɤɭɣɞɢɪɢɲ ўɱɨԑɢ;  
- Rotary drum drier – ɛɚɪɚɛɚɧɥɢ ԕɭɪɢɬɤɢɱ; 
- Moving bed reactor – ɬɭɛɢ ԟɚɪɚɤɚɬɥɚɧɚɞɢɝɚɧ ɪɟɚɤɬɨɪ 

- Screw conveyer reactor – ɜɢɧɬɥɢ ɤɨɧɜɟɣɟɪɥɢ ɪɟɚɤɬɨɪ 

- Torbed reactor – Torbed ɪɟɚɤɬɨɪɥɚɪɢ 

- Oscillating bed reactor – ɬɟɛɪɚɧɚɞɢɝɚɧ ɬɭɛɥɢ ɪɟɚɤɬɨɪ 

- Turbo driver – Ɍɭɪɛɨ ԟɚɣɞɨɜɱɢ ɪɟɚɤɬɨɪ 

- Microwave reactor – ɦɢɤɪɨɬўɥԕɢɧɥɢ ɪɟɚɤɬɨɪ 

Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ԕɭɣɢɞɚɝɢ ɯɨɦ ɚɲёɥɚɪɞɚɧ ɢɲɥɚɛ ɱɢԕɚɪɢɥɢɲɢ 
ɦɭɦɤɢɧ: 

- ёԑɨɱ ɛɢɨɦɚɫɫɚɫɢ (ɱɢԕɢɧɞɢɥɚɪɢ); 
- ԕɢɲɥɨԕ ɯўɠɚɥɢɤ ɱɢԕɢɧɞɢɥɚɪɢ; 
- ԕɨԑɨɡ-ɩɥɚɫɬɢɤ ɱɢԕɢɧɞɢɥɚɪɢ; 
Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢ ɩɭɪɤɚɲ ɭɫɭɥɢɞɚ ɚɪɚɥɚɲ ёԕɭɜɱɢ ɫɭɜ ɢɫɢɬɢɲ 

ɬɢɡɢɦɥɚɪɢɞɚ ёԕɢɲ,ɝɚɡ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɢɡɢɦɥɚɪɢɞɚ ԕўɲɢɦɱɚ ɝɚɡɥɚɪ ɨɥɢɲ, 
ɩɟɥɥɟɬ ɜɚ ɛɪɢɤɟɬ ɲɚɤɥɢɞɚ ёԕɢɥɚɞɢɝɚɧ ɫɭɜ ɢɫɢɬɢɲ ɬɢɡɢɦɥɚɪɢɞɚ ёԕɢɛ 
ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 
1. Ɍɟɪɦɨёԑɨɱ ԕɚɧɞɚɣ ɦɚԟɫɭɥɨɬ? 

2. Ɍɟɪɦɨёԑɨɱɧɢ ɨɥɢɲ ɭɫɭɥɥɚɪɢ ɜɚ ɪɟɠɢɦɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
3. Ɍɟɪɦɨёԑɨɱ ɯɨɦ ɚɲёɫɢ ɫɢɮɚɬɢɞɚ ԕɚɧɞɚɣ ёԑɨɱ ɬɭɪɥɚɪɢ ɢɲɥɚɬɢɥɚɞɢ? 

4. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɤўɪɢɧɢɲɢ ԕɚɧɞɚɣ ɛўɥɚɞɢ? 



163 

 

5. Ɍɟɪɦɨёԑɨɱ ɛɢɧɨ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɢɧɢɧɝ ԕɚɣɫɢ ԕɢɫɦɥɚɪɢɞɚ ɢɲɥɚɬɢɥɢɲɢ 
ɦɭɦɤɢɧ? 

6. ɘɦɲɨԕ ɜɚ ԕɚɬɬɢԕ ёԑɨɱɥɚɪ ɬɟɪɦɨёԑɨɱɥɚɪɢ ԕɚɟɪɥɚɪɞɚ ɢɲɥɚɬɢɥɚɞɢ? 

7. Ёԑɨɱɝɚ ɬɟɪɦɢɤ ɢɲɥɨɜ ɛɟɪɢɲ ԕɚɧɞɚɣ ɮɢɡɢɤ ўɡɝɚɪɢɲɥɚɪɝɚ ɨɥɢɛ 
ɤɟɥɚɞɢ?Ȼɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ёԑɨɱɞɚ ԕɚɧɞɚɣ ɧɨёɛ ɯɨɫɫɚɥɚɪ ɩɚɣɞɨ ɛўɥɚɞɢ? 

8. Ɍɟɪɦɨёԑɨɱ ԕɚɧɞɚɣ ɲɚɪɨɢɬɥɚɪɞɚ ԕўɥɥɚɧɢɥɚɞɢ? 

9. Ɍɟɪɦɢɤ ɢɲɥɨɜ ɛɟɪɢɲ ɧɚɬɢɠɚɫɢɞɚ ёԑɨɱɞɚ ԕɚɧɞɚɣ ɤɢɦёɜɢɣ ўɡɝɚɪɢɲɥɚɪ 
ɫɨɞɢɪ ɛўɥɚɞɢ? Ȼɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ёԑɨɱɞɚ ԕɚɧɞɚɣ ɧɨёɛ ɯɨɫɫɚɥɚɪ ɩɚɣɞɨ 
ɛўɥɚɞɢ? 

10. Ɍɟɪɦɨёԑɨɱ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɤɟɧɝɚɣɢɲɢɝɚ ԕɚɧɞɚɣ ɜɨԕɟɚ ɤɚɬɬɚ ɬɭɪɬɤɢ 
ɛўɥɝɚɧ? 

11. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ԕўɥɥɚɧɢɥɢɲ ɫɨԟɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ ɜɚ ɢɡɨԟɥɚɧɝ. 
12. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɚɫɨɫɢɣ ɯɨɫɫɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
13. Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɨɦɦɚɥɚɲɭɜɢɝɚ ɧɢɦɚ ɫɚɛɚɛ ɛўɥɦɨԕɞɚ? 

14. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ԕɚɣɫɢ ɯɨɫɫɚɥɚɪɢ ɛɢɥɚɧ ɨɞɞɢɣ ўɬɢɧɞɚɧ ɚɮɡɚɥ ɞɟɛ 
ўɣɥɚɣɫɢɡ? 

15. RUF-ɛɪɢɤɟɬɥɚɪ ɞɟɛ ԕɚɧɞɚɣ ɛɪɢɤɟɬɥɚɪɝɚ ɚɣɬɢɥɚɞɢ? 

16. RUF-ɛɪɢɤɟɬɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
17. RUF-ɛɪɢɤɟɬɥɚɪɢ ԕɚɧɞɚɣ ɨɥɢɧɚɞɢ? 

18. ɉɟɥɥɟɬɥɚɪ ɞɟɝɚɧɞɚ ɧɢɦɚɧɢ ɬɭɲɭɧɚɫɢɡ? 

19. ɉɟɥɥɟɬɥɚɪ ԕɚɧɞɚɣ ɨɥɢɧɚɞɢ? 

20. ɉɟɥɥɟɬɥɚɪɧɢ ёԕɢɲ ɭɱɭɧ ԕɚɧɞɚɣ ԕɭɪɢɥɦɚ ɡɚɪɭɪ? 

21. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ɜɚ ɩɟɥɥɟɬɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 
22. NESTRO ɰɢɥɢɧɞɪɢɤ ɛɪɢɤɟɬɥɚɪɢɧɢ ɬɚɴɪɢɮɥɚɛ ɛɟɪɢɧɝ. 
23. NESTRO ɰɢɥɢɧɞɪɢɤ ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
24. NESTRO ɰɢɥɢɧɞɪɢɤ ɛɪɢɤɟɬɥɚɪɢ ԕɚɧɞɚɣ ɨɥɢɧɚɞɢ? 

25. Pin-kay ɛɪɢɤɟɬɥɚɪɢɧɢ ɬɚɴɪɢɮɥɚɛ ɛɟɪɢɧɝ. 
26. Pin-kay ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
27. Pin-kay ɛɪɢɤɟɬɥɚɪɢ ԕɚɧɞɚɣ ɨɥɢɧɚɞɢ? 

28. Pin-kay ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ёɧɢɲɢɞɚɝɢ ўɡɢɝɚ ɯɨɫɥɢɝɢ ɧɢɦɚɞɚ? 

29. "RUF" ɛɪɢɤɟɬɥɚɪɢ, "Nestro" ɛɪɢɤɟɬɥɚɪɢ, "Pin-Kay" ɛɪɢɤɟɬɥɚɪɢɧɢ ўɡɚɪɨ 
ɬɚԕԕɨɫɥɚɧɝ.  

30. Ȼɪɢɤɟɬɥɚɪɧɢɧɝ ɱўԑɥɚɧɢɛ ɜɚ ɚɥɚɧɝɚɥɚɧɢɛ ёɧɢɲ ɠɚɪɚёɧɢɧɢ ɬɚԕԕɨɫɥɚɧɝ. 
31. Ƚɟɪɦɚɧɢɹɞɚ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɠɨɪɢɣ 

ɷɬɢɥɝɚɧɦɚԟɫɭɫ ɫɬɚɧɞɚɪɬ DIN51-731 ɞɚ ɛɪɢɤɟɬ ɬɚɪɤɢɛɢɝɚ ԕɚɧɞɚɣ 
ɬɚɥɚɛɥɚɪ ԕўɣɢɥɝɚɧ? 

32. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢɧɢ ɤўɦɢɪ ɛɢɥɚɧ ɬɚԕԕɨɫɥɚɧɝ. 
33. "Torrefaction" ɢɛɨɪɚɫɢɝɚ ɬɚɴɪɢɮ ɛɟɪɢɧɝ. 
34. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ԕɚɧɞɚɣ ɠɚɪɚёɧ ԟɢɫɨɛɥɚɧɚɞɢ? ɍ ԕɚɣ ɬɚɪɬɢɛɞɚ 

ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ? 

35. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ɚɮɡɚɥɥɢɤ ɜɚ ɦɭɚɦɦɨɥɚɪɢɧɢ ɛɚёɧ ԕɢɥɢɧɝ. 
36. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɨɥɢɲ ɧɟɱɚ ɦɚɪɬɚ "ԕɚɣɬɚ ɤɚɲɮ ԕɢɥɢɧɝɚɧ"? 

37. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɧɚɬɢɠɚɫɢɞɚ ɭɧɞɚ ԕɚɧɞɚɣ ɧɨёɛ ɯɨɫɫɚɥɚɪ ɩɚɣɞɨ 
ɛўɥɚɞɢ? 
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38. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɬɚɪɤɢɛɢɞɚɝɢ ɤɭɥ ԕɚɧɞɚɣ ɣўɥɥɚɪ ɛɢɥɚɧ 
ɤɚɦɚɣɬɢɪɢɥɢɲɢ ɦɭɦɤɢɧ? 

39. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ԕɚɧɞɚɣ ɪɟɠɢɦɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ? 

40. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲɞɚ ԕɚɧɞɚɣ ɦɨɞɞɚɥɚɪ ɩɚɣɞɨ ɛўɥɚɞɢ? 

41. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ԕɚɧɞɚɣ ɠɚɪɚёɧɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ? 

42. ȼɚɧ Ʉɪɟɜɟɥɟɧ ɞɢɚɝɪɚɦɦɚɫɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
43. Ʉɭɣɞɢɪɢɥɝɚɧ ёԑɨɱ ɬɚɪɤɢɛɢɞɚɝɢ ɚɡɨɬ ɜɚ ɯɥɨɪ ɦɨɞɞɚɥɚɪɢɧɢ ԕɚɧɞɚɣ 

ɭɫɭɥɞɚ ɤɚɦɚɣɬɢɪɢɲ ɦɭɦɤɢɧ? 

 

Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 
1. J.Bundschuh.Technologies for converting biomass to useful energy.CRC 

Press, Taylor&Fransic group. USA, 2013, 217-244 pp. 

2. R.D. Perlack, G.G. Stevenson, R.B. Shelton. Prospects for Coal Briquettes 

as a Substitute Fuel for Wood and Charcoal in U.S. Agency for International 

Development Assisted countries. Oak Ridge National Laboratory. 1986. Ɋ. 7 

 

ɂɧɬɟɪɧɟɬ ɦɚɴɥɭɦɨɬɥɚɪɢ: 
1. http://fabrikadecora.ru/katalog.cgi?base=katalog&id=74 

2. http://www.termo-drevesina.ru/istoriyatmd.html 

3. http://www.thermowood.fi/albumi/thermowoodtechnology/ 

4. http://thermoarena.com/?gclid=CNqhxISGmMwCFYHOcgoddBkFaQ 

5. http://lesprominform.ru/jarchive/articles/itemshow/2021 

6. http://www.st-profi.ru/products/26/130/ 

7. http://www.briklis.ru/ 

8. http://www.ogniv.ru/index.php?id=briket 

9. http://www.btgworld.com/en/rtd/technologies/torrefaction 

10. http://www.ieabcc.nl/workshops/task32_2014_johannesburg/06%20Jaap%2

0Koppejan.pdf 

11. http://www.miktech.fi/getfile.php?file=161 

12. http://orbit.dtu.dk/en/publications/torrefaction-of-biomass-for-power-

production%28f1dba92a-523f-4101-891d-8d2a757304cc%29.html 

13. http://www.google.de/patents/US9057037 

14. http://www.cleandex.ru/articles/2012/05/16/biougol_chernye_pellety_ili_to

rrefaktsiya_drevesnyh_othodov 

15. http://www.findpatent.ru/patent/255/2559491.html 

16. http://www.findpatent.ru/zayavka/2015-06-27/2013156039.html 

17. http://www.wood-pellets.com/cgi-

bin/cms/index.cgi?ext=content&lang=1&pid=1736 

18. http://torrefaction.ru/ 

19. http://budetteplo.ru/izgotovlenie_chernih_pellet 

http://fabrikadecora.ru/katalog.cgi?base=katalog&id=74
http://www.termo-drevesina.ru/istoriyatmd.html
http://www.thermowood.fi/albumi/thermowoodtechnology/
http://thermoarena.com/?gclid=CNqhxISGmMwCFYHOcgoddBkFaQ
http://lesprominform.ru/jarchive/articles/itemshow/2021
http://www.st-profi.ru/products/26/130/
http://www.briklis.ru/
http://www.ogniv.ru/index.php?id=briket
http://www.btgworld.com/en/rtd/technologies/torrefaction
http://www.ieabcc.nl/workshops/task32_2014_johannesburg/06%20Jaap%20Koppejan.pdf
http://www.ieabcc.nl/workshops/task32_2014_johannesburg/06%20Jaap%20Koppejan.pdf
http://www.miktech.fi/getfile.php?file=161
http://www.google.de/patents/US9057037
http://www.cleandex.ru/articles/2012/05/16/biougol_chernye_pellety_ili_torrefaktsiya_drevesnyh_othodov
http://www.cleandex.ru/articles/2012/05/16/biougol_chernye_pellety_ili_torrefaktsiya_drevesnyh_othodov
http://www.findpatent.ru/patent/255/2559491.html
http://www.findpatent.ru/zayavka/2015-06-27/2013156039.html
http://www.wood-pellets.com/cgi-bin/cms/index.cgi?ext=content&lang=1&pid=1736
http://www.wood-pellets.com/cgi-bin/cms/index.cgi?ext=content&lang=1&pid=1736
http://torrefaction.ru/
http://budetteplo.ru/izgotovlenie_chernih_pellet


165 

 

IV. ȺɆȺɅɂɃ ɆȺɒԐɍɅɈɌ ɆȺɌȿɊɂȺɅɅȺɊɂ 

 

1–ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ:Ƚɚɥɨɝɟɧɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ 
ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 

 

ɂɲɞɚɧ ɦɚԕɫɚɞ:Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɝɚ ɝɚɥɨɝeɧ ɚɬɨɦɥɚɪɢɧɢ ɤɢɪɢɬɢɲ 
ɠɚɪɚёɧɥɚɪɢɧɢ ўɪɝɚɧɢɲ. 

 

Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɝɚ ɝɚɥɨɝeɧ ɚɬɨɦɥɚɪɢɧɢ ɤɢɪɢɬɢɲ ɠɚɪɚёɧɥɚɪɢɧɢ 
ɝɚɥɨɝeɧɥɚɲ ɞeɣɢɥɚɞɢ. Ƚɚɥɨɝeɧɥɚɲ ɪeɚɤɫɢɹɥɚɪɢ ɝɚɥɨɝeɧ ɚɬɨɦɢɧɢɧɝ ɬɚɛɢɚɬɢɝɚ 
ɦɨɫ ɮɚɪԕɥɚɧɚɞɢ ɜɚ ɭɥɚɪɝɚ ɮɬɨɪɥɚɲ, ɯɥɨɪɥɚɲ, ɛɪɨɦɥɚɲ ɜɚ ёɞɥɚɲ ɤɢɪɚɞɢ. 
 Ƚɚɥɨɝeɧɥɚɲ ɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪ ɫɢɧɬeɡɢɞɚ ɦɭɯɢɦ ўɪɢɧ ɬɭɬɚɞɢ. Ȼɭ ɭɫɭɥ 
ɛɢɥɚɧ ԕɭɣɢɞɚɝɢ ɫɨɮ ɨɪɝɚɧɢɤ ɦɚԟɫɭɥɨɬɥɚɪ ɨɥɢɧɚɞɢ: 

 ɯɥɨɪɨɪɝɚɧɢɤ ɨɪɚɥɢɤ ɦɚɯɫɭɥɨɬɥɚɪ (1,2-ɞɢɯɥɨɪeɬɚɧ, ɯɥɨɪɝɢɞɪɢɧɥɚɪ, 
ɚɥɤɢɥɯɥɨɪɢɞɥɚɪ); 

 ɯɥɨɪ ɜɚ ɮɬɨɪɨɪɝɚɧɢɤ ɦɨɧɨɦeɪɥɚɪ (ɜɢɧɢɥ ɯɥɨɪɢɞ, ɜɢɧɢɞɢɞeɧɯɥɨɪɢɞ, 
ɬeɬɪɚɮɬɨɪeɬɢɥeɧ); 

 ɯɥɨɪɨɪɝɚɧɢɤ ɷɪɢɬɭɜɱɢɥɚɪ (ɦeɬɢɥeɧ ɯɥɨɪɢɞ, ɭɝɥeɪɨɞ ɬɭɪɬɯɥɨɪɢɞ, ɭɱ ɜɚ 
ɬɭɪɬɯɥɨɪeɬɢɥeɧ); 

 ɯɥɨɪ ɜɚ ɛɪɨɦɨɪɝɚɧɢɤ ɩeɫɬɢɰɢɞɥɚɪ (ɝeɤɫɚɯɥɨɪɰɢɤɥɨɝeɤɫɚɧ, 
ɩeɧɬɚɯɥɨɪɮeɧɨɥ) 
Ƚɚɥɨɝeɧɥɚɲ ɪeɚɤɫɢɹɥɚɪɢ 3 ɬɭɪɝɚ ɛɭɥɢɧɚɞɢ: 

1. Ўɪɢɧ ɚɥɦɚɲɢɲ; 
2. Ȼɢɪɢɤɬɢɪɢɲ; 
3. Ⱥɠɪɚɥɢɲ. 
Ўɪɢɧɚɥɦɚɲɢɧɢɲɪeɚɤɫɢɹɫɢɞɚɭɝɥeɜɨɞɨɪɨɞɦɨɥeɤɭɥɚɫɢɞɚɝɢɜɨɞɨɪɨɞɚɬɨɦ

ɢёɤɢɪeɚɤɫɢɹɝɭɪɭɯɢɝɚɥɨɝeɧɛɢɥɚɧўɪɢɧɚɥɦɚɲɚɞɢ. 

 

 

 

 

Ƚɚɥɨɝeɧ ɬɭɬɝɚɧ ɭɝɥeɜɨɞɨɪɨɞɥɚɪɞɚɝɢ ɛɢɪ ɝɚɥɨɝeɧ ɚɬɨɦɢɧɢ ɛɨɲԕɚ 
ɝɚɥɨɝeɧ ɚɬɨɦɢɝɚ ɚɥɦɚɲɢɧɢɲɞɚɧ ɛɪɨɦ, ɮɬɨɪ ɜɚ ёɞɥɢ ɯɨɫɢɥɚɥɚɪɧɢ ɨɥɢɲ 
ɦɭɦɤɢɧ: 

 
 

 

 

 

Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɞɚɝɢ Ɉ-ɝɭɪɭɯɧɢ ɝɚɥɨɝeɧɝɚ ɚɥɦɚɲɢɧɢɲɢ ɧɚɬɢɠɚɫɢɞɚ 
ɤɢɫɥɨɬɚɥɚɪɧɢɧɝ ɯɥɨɪ ɚɧɝɢɞɪɢɞɥɚɪɢ ɨɥɢɧɚɞɢ: 

RCOOH + COCl2  RCOCl + CO2 + HCl 

CCl4 +  2HF CCl2F2 +  2HCl

R – Cl +  NaBr RBr +  NaCl
 

R – H  +  Cl2 RCl +  HCl

R – OH  +  HCl RCl +  H2O  
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Ȼɢɪɢɤɬɢɪɢɛ ɨɥɢɲ ɪeɚɤɫɢɹɥɚɪɢ ɬўɣɢɧɦɚɝɚɧ ɭɝɥeɜɨɞɨɪɨɞɝɚ ɝɚɥɨɝeɧ 
ɛɢɪɢɤɢɲɢ ɛɢɥɚɧ ɛɨɪɚɞɢ. ɗɪɤɢɧ ɝɚɥɨɝeɧɥɚɪ C=C, CC ɜɚ CАɪ–CАɪɛɨԑɥɚɪɝɚ 
ɛɢɪɢɤɢɲ ԕɨɛɢɥɢɹɬɢɝɚ ɷɝɚ:  

CH2=CH2 + Cl2 ClCH2 – CH2Cl 

CH CH + 2Cl2   CHCl2 – CHCl2 

C6H6 + 3Cl2   C6H6Cl6 

Ƚɢɞɪɨɝɚɥɨɝeɧɥɚɪԟɚɦɲɭɧɞɚɣɪeɚɤɫɢɹɥɚɪɝɚɤɢɪɢɲɚɞɢ: 

CH2=CH2 + HCl    CH3 – CH2Cl 

CH CH + HCl    CH2 = CHCl 

Ɉɥeɮɢɧɥɚɪ ɯɥɨɪɝɢɞɪɢɧ ɛɢɪɢɤɢɲ ɪeɚɤɫɢɹɫɢɝɚ ɤɢɪɢɲɚɞɢ: 
CH2 = CH2 + Cl2 + H2O    CH2Cl – CH2OH + HCl 

Ȼɚɴɡɢ ɯɨɥɥɚɪɞɚɯɥɨɪɥɚɲ ԕɭɣɢ ɜɚɥeɧɬɥɢɤ ԟɨɥɚɬɢɞɚɯɚɦ ɪўɣ ɛeɪɚɞɢ. 
Ɇɚɫɚɥɚɧ, ɭɝɥeɪɨɞ ɨɤɫɢɞ ɜɚɯɥɨɪɞɚɧ ɮɨɫɝeɧ ԟɨɫɢɥԕɢɥɢɛɬɚɴɫɢɪɥɚɲɚɞɢ: 

CO + Cl2COCl2 

 ɏɥɨɪɥɢɯɨɫɢɥɚɥɚɪɧɢɚɠɪɚɥɢɲɢɪeɚɤɫɢɹɥɚɪɢɧɢɛɢɪɧeɱɬɚɬɭɪɥɚɪɢɛɨɪ: 

Ⱦeɝɢɞɪɨɯɥɨɪɥɚɲ: 

ClCH2 –CH2ClCH2 = CHCl  +  HCl 

Ⱦeɯɥɨɪɥɚɲ: 

CCl3 – CCl3    CCl 2 = CCl2 + Cl2 

ɏɥɨɪɨɥɢɡ ёɤɢ ɯɥɨɪɢɧɨɥɢɡ (ɯɥɨɪ ɬɚɴɫɢɪɢɞɚ ɭɝɥeɪɨɥ – ɭɝɥeɪɨɞ ɛɨɝɢɧɢ 

ɭɡɢɥɢɲɢ): 

CCl3 – CCl3 + Cl2   2CCl4 

ɘԕɨɪɢ ɬeɦɩeɪɚɬɭɪɚ ɬɚɴɫɢɪɢ (ɩɢɪɨɥɢɡ): 
CCl3 – CCl2 – CCl3  CCl4  + CCl2 = CCl2 

Ƚɚɥɨɝeɧɥɨɜɱɢ ɚɝeɧɬɥɚɪ. ɗɧɝ ɦɭɯɢɦ ɝɚɥɨɝeɧɥɨɜɱɢ ɚɝeɧɬɥɚɪ – ɛɭ ɷɪɤɢɧ 
ɝɚɥɨɝeɧɥɚɪ ɜɚ ɫɭɜɫɢɡ ɝɚɥɨɝeɧɜɨɞɨɪɨɞɥɚɪɞɢɪ. Ⱥɬɦɨɫɮeɪɚ ɛɨɫɢɦɢ ɨɫɬɢɞɚ 
ɭɥɚɪɧɢɧɝ ԕɚɣɧɚɲ ɬeɦɩeɪɚɬɭɪɚɥɚɪɢ ԕɭɣɢɞɚɝɢɱɚ, ɨɋ: 
 F2  – 188.0      HF  +19.4 

 Cl2 –34.6     HCl  –83.7 

 Br2 +58.8       HBr –67.0  
 Ⱥɣɧɢ ɝɚɥɨɝeɧɥɚɪ ɨɪɝɚɧɢɤ ɷɪɢɬɭɜɱɢɥɚɪɞɚ ɹɯɲɢ ɷɪɢɣɞɢ; ɭɥɚɪɧɢɧɝ 
ɷɪɭɜɱɚɧɥɢɝɢ  Br2>Cl2>F2 ɜɚ HBr>HCl>HF ԕɚɬɨɪɢɞɚ ɤɚɦɚɣɢɛ ɛɨɪɚɞɢ. Ȼɭ 
ɯɭɫɭɫɢɹɬɥɚɪɢ ɭɥɚɪɧɢ ɫɭɸԕ ɮɚɡɚɞɚ ɝɚɥɨɝeɧɥɚɲɞɚ ɦɭɯɢɦ ɚɯɚɦɢɹɬɝɚ ɷɝɚ. ɍɥɚɪ 
ўɬɤɢɪ ɯɢɞɥɢ ɛўɥɢɛ, ɤўɡɧɢ, ɧɚɮɚɫ ɨɥɢɲ ɨɪɝɚɧɥɚɪɢɧɢ ɹɥɥɢɝɥɚɧɢɲɢɝɚ ɫɚɛɚɛ 
ɛўɥɚɞɢ, ɷɪɤɢɧ ɝɚɥɨɝeɧɥɚɪ ɛўɝɢɲ ɯɭɫɭɫɢɹɬɢɝɚ ɷɝɚ. 

 

2. Ɋɚɞɢɤɚɥ ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ 

 Ȼɚɪɱɚ ɝɚɥɨɝeɧɥɚɲ ɠɚɪɚёɧɥɚɪɢ, ɭɥɚɪɧɢɧɝ ɚɦɚɥɝɚ ɨɲɢɲ ɦeɯɚɧɢɡɦɢ 
ɛɭɣɢɱɚ 2 ɝɭɪɭɯɝɚ ɛўɥɢɧɚɞɢ: ɪɚɞɢɤɚɥ ɡɚɧɠɢɪɥɢ ɜɚ ɢɨɧ-ɤɚɬɚɥɢɬɢɤ. 

Ɋɚɞɢɤɚɥ ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɪeɚɤɫɢɹɥɚɪɢɞɚ ɩɚɪɚɮɢɧ, ɨɥeɮɢɧ ɜɚ 
ɚɪɨɦɚɬɢɤ ɭɝɥeɜɨɞɨɪɨɞɥɚɪɞɚɝɢ ɜɨɞɨɪɨɞ ɚɬɨɦɢ ԟɢɫɨɛɢɝɚ ўɪɢɧ ɚɥɦɚɲɢɧɚɞɢ, 
ɲɭɧɢɧɝɞeɤ, ɝɚɥɨɝeɧɥɚɪɧɢ C = C ɜɚ CȺɪ – CȺɪ ɛɨɝɥɚɪɝɚ ɛɢɪɢɤɢɲɢ ɫɨɞɢɪ 
ɛўɥɚɞɢ.  
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 ɉɚɪɚɮɢɧ ɭɝɥeɜɨɞɨɪɨɞɥɚɪɢ ɮɚԕɚɬ ўɪɢɧ ɚɥɦɚɲɢɧɢɲ ɪeɚɤɫɢɹɫɢ ɨɪԕɚɥɢ 
ɦɨɥeɤɭɥɚɞɚɝɢ ɜɨɞɨɪɨɞ ɚɬɨɦɢɧɢ ɛɢɪɢɧ-ɤeɬɢɧ ɝɚɥɨɝeɧɝɚ ɚɥɦɚɲɬɢɪɚɞɢ. 
 

 

 

 

Ɉɥeɮɢɧɥɚɪ ɪɚɞɢɤɚɥ-ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɧɚɞɢ. 
Ɋeɚɤɫɢɹ ɝɚɡ ɦɭɯɢɬɢɞɚ ɢɨɧ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢɫɢɡ ɚɦɚɥɝɚ ɨɲɚɞɢ ɜɚ ɯɥɨɪɧɢ 

ԕɭɲɛɨɝɝɚ ɛɢɪɢɤɢɲɢ ɜɚ ɜɨɞɨɪɨɞ ɚɬɨɦɢɧɢ ɚɥɦɚɲɢɲɢ ɛɢɥɚɧ ɛɨɪɚɞɢ: 
 

 

  

 

 

 

 

 

 

 

Ɉɥeɮɢɧɥɚɪɧɢɧɝ ɯɥɨɪ ɛɢɥɚɧ ɪeɚɤɫɢɹɫɢ ɞɚɜɨɦɢɞɚ ɯɚɪɨɪɚɬ ɨɲɢɲɢ ɛɢɥɚɧ 
ɛɢɪɢɤɢɲ ɪeɚɤɫɢɹɫɢ ɫeɤɢɧɥɚɲɚɞɢ, ўɪɢɧ ɨɥɢɲ ɪeɚɤɫɢɹɫɢ ɷɫɚ ɬeɡɥɚɲɚɞɢ. 
 Ⱥɪɨɦɚɬɢɤ ɭɝɥeɜɨɞɨɪɨɞɥɚɪ ԟɚɦ ɪɚɞɢɤɚɥ-ɡɚɧɠɢɪɥɢ ɦeɯɚɧɢɡɦ ɚɫɨɫɢɞɚ 
ɯɥɨɪɥɚɲ ɪeɚɤɫɢɹɫɢɝɚ ɤɢɪɢɲɚɞɢ. Ɉɥeɮɢɧɥɚɪ ɫɢɧɝɚɪɢ ɪeɚɤɫɢɹ 3 ɯɢɥ 
ɸɧɚɥɢɲɞɚ ɛɨɪɢɲɢ ɦɭɦɤɢɧ. Ёɧ ɡɚɧɠɢɪɧɢ ɭɪɢɧ ɚɥɦɚɲɢɲɢ, ɚɪɨɦɚɬɢɤ ɯɚɥԕɚɞɚ 
ўɪɢɧ ɚɥɦɚɲɢɧɢɲ ɜɚ ɯɚɥԕɚɞɚɝɢ C – C ɛɨɝɚ ɛɢɪɢɤɢɲ ԟɢɫɨɛɢɝɚ ɫɨɞɢɪ ɛўɥɚɞɢ. 
Ȼeɧɡɨɥ ԕɚɬɨɪɢ ɭɝɥeɜɨɞɨɪɨɞɥɚɪɢɞɚ ёɧ ɡɚɧɠɢɪɞɚɝɢ ɜɨɞɨɪɨɞ ɚɬɨɦɢ ўɪɢɧɢɧɢ 
ɛɢɪɢɧ-ɤeɬɢɧ ɯɥɨɪ ɚɬɨɦɢ ɨɥɢɲɢ ɦɭɦɤɢɧ: 

 

  

 

 

Ⱥɝɚɪ ɚɪɨɦɚɬɢɤ ɯɚɥԕɚɝɚ ɭɥɚɧɝɚɧ ɡɚɧɠɢɪ ɭɡɭɧ ɛɭɥɫɚ, ўɪɢɧ ɨɥɢɲ ɚ-ԟɨɥɚɬ 
ɛўɣɢɱɚ ɛɨɪɚɞɢ, ɦɚɫɚɥɚɧ: ɷɬɢɥɛeɧɡɨɥɞɚɧ ɚ-ɯɥɨɪeɬɢɥɛeɧɡɨɥ C65 – ɑCɥ – ɑ3 

ԟɨɫɢɥ ɛўɥɚɞɢ. 
 Ȼeɧɡɨɥ ɝɨɦɨɥɨɝɥɚɪɢɧɢ ɯɥɨɪɥɚɲɞɚ ɯɚɪɨɪɚɬ ɩɚɫɚɣɢɲɢ (< 30 ɨC) ɛɢɥɚɧ 
ɯɚɥԕɚɞɚɝɢ C – C ɛɨɝ ɛўɣɢɱɚ ɯɥɨɪɧɢɧɝ ɛɢɪɢɤɢɲɢ ɨɪɬɚɞɢ, ɯɚɪɨɚɪɬ ɨɲɢɲɢ 
ɛɢɥɚɧ ɷɫɚ C – H ɛɨԑɞɚɝɢ ɜɨɞɨɪɨɞɧɢɧɝ ɯɥɨɪɝɚ ɚɥɦɚɲɢɲɢ ɤўɩɚɹɞɢ. Ɇɚɫɚɥɚɧ, 
ɩɚɫɬ ɯɚɪɨɪɚɬɞɚ (< 30 ɨC) ɛeɧɡɨɥɞɚɧ ɝeɤɫɚɯɥɨɪɰɢɤɥɨɝeɤɫɚɧ, ɸԕɨɪɢ 
ɬeɦɩeɪɚɬɭɪɚɞɚ ɷɫɚ ɯɥɨɪɛeɧɡɨɥ ԟɨɫɢɥ ɛўɥɚɞɢ: 
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Ɋɚɞɢɤɚɥ ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɪeɚɤɫɢɹɥɚɪɢ ɦeɯɚɧɢɡɦɢ ɜɚ ɤɢɧeɬɢɤɚɫɢ 

Ɋɚɞɢɤɚɥ ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɪeɚɤɫɢɹɥɚɪɢ ɭɱ ɛɨɫԕɢɱɞɚ ɫɨɞɢɪ ɛўɥɚɞɢ:  
1. Ɂɚɧɠɢɪ ɯɨɫɢɥ ɛɭɥɢɲɢ; 
2. Ɂɚɧɠɢɪɧɢ ɞɚɜɨɦ ɷɬɢɲɢ (ɡɚɧɠɢɪɧɢ ɭɫɢɲɢ); 
3. Ɂɚɧɠɢɪ ɭɡɢɥɢɲɢ. 

 1. Зɚɧɠɢɪ Σɨɫɢɥ ɛўɥɢɲɢɧɢɬɚɴɦɢɧɥɚɲɧɢɧɝ ɛɢɪ ɧeɱɚ ɭɫɭɥɥɚɪɢ ɛɨɪ. 
Ɋɚɞɢɤɚɥ-ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɠɚɪɚёɧɥɚɪɢ ɬɚɪɦɨԕɥɚɧɦɚɝɚɧ ɡɚɧɠɢɪɥɢ 
ɪeɚɤɫɢɹɥɚɪ ɬɭɪɢɝɚ ɦɚɧɫɭɛ ɛɭɥɢɛ, ɪeɚɤɫɢɹ ɧɚɬɢɠɚɫɢɞɚ ɨɪɚɥɢԕ ɯɥɨɪ ɚɬɨɦɥɚɪɢ 
ɜɚ ɷɪɤɢɧ ɪɚɞɢɤɚɥɥɚɪ ԟɨɫɢɥ ɛўɥɚɞɢ. Ƚɚɡ ɮɚɡɚɫɢɞɚ ɬeɪɦɢɤ ɯɥɨɪɥɚɲɞɚ ɸԕɨɪɢ 
ԟɚɪɨɪɚɬ ɬɚɴɫɢɪɢɞɚ ɯɥɨɪ ɦɨɥeɤɭɥɚɥɚɪɢɧɢɧɝ ɢɞɢɲ ɞeɜɨɪɥɚɪɢ ёɤɢ ɧɚɫɚɞɤɚɝɚ 
ɭɪɢɥɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɯeɦɨɫɨɪɛɰɢɹ ɨɪԕɚɥɢ Cl – Cl ɛɨɝɥɚɪɢɧɢɧɝ ɭɡɢɥɢɲɢ 
ɨɫɨɧɥɚɲɚɞɢ: 

Cl2 + ɞeɜɨɪ  Cl + Clɚɞɫ 

Ȼɚɴɡɢ ɯɨɥɥɚɪɞɚ, ɬeɪɦɢɤ ɯɥɨɪɥɚɲ ɪeɚɤɫɢɹɫɢ ɩɚɫɬ ɬeɦɩeɪɚɬɭɪɚɥɚɪɞɚ (100 
– 200

ɨɋ) ɛɨɲɥɚɧɚɞɢ (ɯɥɨɪ ɦɨɥeɤɭɥɚɫɢ ɚɧɣɢ ɯɚɪɨɪɚɬɥɚɪɞɚ ɚɬɨɦɥɚɪɝɚ ɚɠɪɚɥɚ 
ɨɥɦɚɣɞɢ), ɛɭɧɞɚ ɚɬɨɦ ɜɚ ɪɚɞɢɤɚɥɥɚɪɧɢ ԟɨɫɢɥ ɛɭɥɢɲɢ ɯɥɨɪɧɢ ɨɪɝɚɧɢɤ ɦɨɞɞɚ 
ɛɢɥɚɧ ўɡɚɪɨ ɬɚɴɫɢɪɢ ɨɪԕɚɥɢ ɚɦɚɥɝɚ ɨɲɚɞɢ: 

 

 

 

 

Ɏɨɬɨɤɢɦёɜɢɣ ɯɥɨɪɥɚɲɞɚ ɯɥɨɪ ɦɨɥeɤɭɥɚɫɢɧɢɧɝ ɚɬɨɦɥɚɪɝɚ ɛɭɥɢɧɢɲɢ 
ɤɜɚɧɬ ɧɭɪ ɷɧeɪɝɢɹɫɢɧɢ ɸɬɢɲ ԟɢɫɨɛɢɝɚ ɫɨɞɢɪ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ, 
ɭɥɬɪɚɛɢɧɚɮɲɚ ɧɭɪɥɚɪ ёɪɞɚɦɢɞɚ ɯɥɨɪ ɦɨɥeɤɭɥɚɫɢ  ɯɥɨɪ ɪɚɞɢɤɚɥɥɚɪɢɝɚ 
ɩɚɪɱɚɥɚɧɚɞɢ (ɫɢɦɨɛ – ɤɜɚɪɰ ɥɚɦɩɚɫɢ ёɪɞɚɦɢɞɚ):  

 

 

 

 

Ʉɢɦёɜɢɣ ɢɧɢɰɢɢɪɥɚɲ ɢɧɢɰɢɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɫɨɞɢɪ ɛўɥɚɞɢ. 
ɏɥɨɪɥɚɲɞɚ ɛeɧɡɨɢɥ ɩeɪɨɤɫɢɞɢ ёɤɢ 2,2-ɚɴɡɨɛɢɫ ɢɡɨɛɭɬɢɪɨɧɢɬɪɢɥ 
ɢɧɢɰɢɚɬɨɪɥɚɪɢ (ɩɨɪɨɮɨɪ) ɢɲɥɚɬɢɥɚɞɢ. 
 

 

 

 

Ԟɨɫɢɥ ɛўɥɝɚɧ ɮeɧɢɥ ɪɚɞɢɤɚɥɥɚɪɢ ɯɥɨɪ ɦɨɥeɤɭɥɚɫɢɝɚ ɛɢɪɢɤɢɲɢ 
ɧɚɬɢɠɚɫɢɞɚ ɯɥɨɪ ɪɚɞɢɤɚɥɥɚɪɢ ԟɨɫɢɥ ɛўɥɚɞɢ: 

 

 

 

2. Зɚɧɠɢɪɧɢ ɞɚɜɨɦ ɷɬɢɲɢ (ɡɚɧɠɢɪɧɢ ўɫɢɲɢ) ɯɥɨɪ ɚɬɨɦɥɚɪɢ ёɪɞɚɦɢɞɚ 
ɚɦɚɥɝɚ ɨɲɚɞɢ: 
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Ɉɥeɮɢɧɥɚɪɝɚ ɛɢɪɢɤɢɲɢ ԕɭɣɢɞɚɝɢɱɚ ɛўɥɚɞɢ:  
 

 

 

 

 

 

Ⱥɪɨɦɚɬɢɤ ɭɝɥeɜɨɞɨɪɨɞɥɚɪɞɚɝɢ ɯɥɨɪɧɢ ɛɢɪɢɤɢɲ ɪeɚɤɫɢɹɫɢ ԕɢɣɢɧ 
ɚɦɚɥɝɚ ɨɲɚɞɢ:  
 

 

 

 

 

 

 

 

Ɂɚɧɠɢɪɧɢɧɝ ɭɡɭɧɥɢɝɢ, ɹɴɧɢ ɡɜeɧɨɥɚɪɢɧɢɧɝ ɫɨɧɢ ўɬɚ ɬɨɡɚ ɦɨɞɞɚɥɚɪ 
ɢɲɥɚɬɢɥɝɚɧɞɚ ɛɢɪ ɧeɱɚ ўɧ ɦɢɧɝɬɚɝɚ ɟɬɢɲɢ ɦɭɦɤɢɧ. ɂɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɷɫɚ 
ɬeɯɧɢɤ ɬɨɡɚɥɚɧɝɚɧ ɦɨɞɞɚɥɚɪ ɢɲɥɚɬɢɥɝɚɧɢ ɭɱɭɧ ɡɚɧɠɢɪ ɛɢɪ ɧeɱɚ ɸɡ 
ɡɜeɧɨɥɚɪɞɚɧ ɢɛɨɪɚɬ ɛўɥɚɞɢ. 

3. Зɚɧɠɢɪɧɢ ɭɡɢɥɢɲɢ. Ƚɚɡɥɢ ɦɭɯɢɬɞɚ ɯɥɨɪɥɚɲɞɚ ɤɭɣɢɞɚɝɢ ɱɢɡɢԕɥɢ 
ɡɚɧɠɢɪ ɭɡɢɥɢɲɥɚɪɢ ɫɨɞɢɪ ɛɭɥɢɲɢ ɦɭɦɤɢɧ: 
ɚ) ɧɚɫɚɞɤɚ ёɤɢ ɪeɚɤɬɨɪ ɞeɜɨɪɢɝɚ ɭɪɢɥɢɲɞɚɧ  
ɛ) ɭɝɥeɜɨɞɨɪɨɞ ɪɚɞɢɤɚɥɥɚɪɢɧɢɧɝ ɛɢɪ-ɛɢɪɢ ɛɢɥɚɧ ɬɭԕɧɚɲɢɲɢɞɚɧ: 
 

 

 

 

 

 

ɜ) ɯɥɨɪ ɪɚɞɢɤɚɥɥɚɪɢɧɢɧɝ ўɡɚɪɨ ɛɢɪɢɤɢɲɢ ɨɪԕɚɥɢ: 
 

 

 

ɝ) ɭɝɥeɪɨɞ ɪɚɞɢɤɚɥɢɧɢɧɝ ɯɥɨɪ ɪɚɞɢɤɚɥɢ ɛɢɥɚɧ ɬɭԕɧɚɲɢɲɢɞɚɧ: 
 

 

 

ɞ) ɢɧɝɢɛɢɬɨɪɥɚɪ ɬɚɴɫɢɪɢɞɚ (ɮeɧɨɥɥɚɪ, ɤɢɫɥɨɪɨɞ, ɨɥɬɢɧɝɭɝɭɪɬ ɛɢɪɢɤɦɚɥɚɪɢ 
ɨɪԕɚɥɢ). 
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ɋɭɸԕ ɦɭɯɢɬɞɚ ɯɥɨɪɥɚɲ ɬeɯɧɨɥɨɝɢɹɫɢ 

ɋɭɸԕ ɦɭɯɢɬɞɚ ɪɚɞɢɤɚɥ-ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɧɢɫɛɚɬɚɧ ɩɚɫɬ 
ɬeɦɩeɪɚɬɭɪɚɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ (40-150

ɨɋ) ɜɚ ɯɚɪ ɞɨɢɦ ɢɧɢɰɢɚɬɨɪ ёɤɢ 
ɚɪɚɥɚɲɦɚɧɢ ɧɭɪɥɚɬɢɲ ɬɚɥɚɛ ԕɢɥɢɧɚɞɢ. Ȼɭ ɷɫɚ, ɬeɪɦɢɤ ɯɥɨɪɥɚɲɞɚ  ɨɪɬɢɤɱɚ 
ɢԕɬɢɫɨɞɢɣ ɦɚɛɥɚԑ ɫɚɪɮ ɛɭɥɢɲɢɝɚ ɨɥɢɛ ɤeɥɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ, ɫɭɸԕ ɦɭɯɢɬɞɚ 
ɯɥɨɪɥɚɲ ɭɫɭɥɢ ɬeɪɦɢɤ ɛeɴԕɚɪɨɪ ɦɨɞɞɚɥɚɪ ɨɥɢɲɞɚ, ɹɴɧɢ HCl ɧɢ ɚɠɪɚɬɭɜɱɢ 
ɦɨɞɞɚɥɚɪ ɫɢɧɬeɡɢɞɚ ɭɡɢɧɢ ɨԕɥɚɣɞɢ (ɦɨɧɨɯɥɨɪɩɚɪɚɮɢɧɥɚɪ, ɩɨɥɢɯɥɨɪɢɞɥɚɪ 

C2ɜɚ ɭɧɞɚɧ ɸԕɨɪɢ). ɋɭɸԕ ɦɭɯɢɬɞɚ ɯɥɨɪɥɚɲ ɦɨɥeɤɭɥɚɝɚ ɢɤɤɢɬɚ, ɭɱɬɚ ɜɚ ɭɧɞɚɧ 
ɨɪɬɢԕ ɯɥɨɪ ɚɬɨɦɢɧɢ ɤɢɪɝɢɡɢɲɞɚ ԕɭɥɚɣ ԟɢɫɨɛɥɚɧɚɞɢ. Ȼɭ ɭɫɭɥ ɛɢɥɚɧ ԕɭɣɢɞɚɝɢ 
ɦɨɞɞɚɥɚɪ ɨɥɢɧɚɞɢ. 

 

ɗɬɚɧɧɢɧɝ ɩɨɥɢɯɥɨɪɥɢ ɛɢɪɢɤɦɚɥɚɪɢ: 
ɚ) 1,1,2-ɬɪɢɯɥɨɪeɬɚɧ-Cl2CH-CH2Cl ɫɭɸԕ ɦɨɞɞɚ, tΙɚɣ=113,9

ɨɋ (1,2- 

ɞɢɯɥɨɪeɬɚɧɞɚɧ ɨɥɢɧɚɞɢ, ԕɭɲɢɦɱɚ 1,1,2,2- ɜɚ 1,1,1,2-ɬeɬɪɚɯɥɨɪeɬɚɧ ԟɨɫɢɥ 
ɛўɥɚɞɢ). 

ɛ) 1,1,1-ɬɪɢɯɥɨɪeɬɚɧ ёɤɢ ɦeɬɢɥɯɥɨɪɨɮɨɪɦ ɫɭɸԕ ɦɨɞɞɚ tΙɚɣ=74,1
ɨɋ 

(1,1-ɞɢɯɥɨɪeɬɚɧɞɚɧ ɨɥɢɧɚɞɢ, ԕɭɲɢɦɱɚ 1,1,2-ɬɪɢɯɥɨɪeɬɚɧ ɜɚ ɬeɬɪɚɯɥɨɪeɬɚɧ 
ɯɨɫɢɥ ɛўɥɚɞɢ). Ʉɭɩ ɦɢɤɞɨɪɞɚ ɢɲɥɚɛ ɱɢɤɚɪɢɥɚɞɢ ɜɚ ɹɯɲɢ ɷɪɢɬɭɜɱɢ 
ԟɢɫɨɛɥɚɧɚɞɢ.  

ɜ) ɉeɧɬɚɯɥɨɪeɬɚɧ ɫɭɸԕ ɦɨɞɞɚ, tΙɚɣ=186,8
ɨɋ (1,2-ɞɢɯɥɨɪeɬɚɧ ёɤɢ 

1,1,2,2-ɬeɬɪɚɯɥɨeɬɚɧɧɢ ɯɥɨɪɥɚɛ ɨɥɢɧɚɞɢ). Ԕɢɦɦɚɬ ɷɪɢɬɭɜɱɢ – 

ɬeɬɪɚɯɥɨɪeɬɢɥeɧ ɨɥɢɲ ɭɱɭɧ ɢɲɥɚɬɢɥɚɞɢ. 
ɝ) Ƚeɤɫɚɯɥɨɪeɬɚɧ ɤɪɢɫɬɚɥ ɦɨɞɞɚ, (ɯɥɨɪeɬɚɧɥɚɪɧɢ ɯɥɨɪɥɚɛ ɨɥɢɧɚɞɢ). 

ɗɪɢɬɭɜɱɢ: ɬɪɢɮɬɨɪɬɪɢɯɥɨɪ ɷɬɚɧ ɜɚ ɮɪeɨɧ ɬɪɢɮɬɨɪɯɥɨɪeɬɢɥeɧ ɨɥɢɲ ɭɱɭɧ 
ɢɲɥɚɬɢɥɚɞɢ.  

ɏɥɨɪɩɚɪɚɮɢɧɥɚɪ ɬɭɪɥɢ ɫɢɮɚɬ ɤўɪɫɚɬɝɢɱɥɚɪɢ ɛɢɥɚɧ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɚɞɢ ɜɚ ɬɭɪɥɢ ɫɨɯɚɥɚɪɞɚ ԕўɥɥɚɧɢɥɚɞɢ. ɏɥɨɩɚɪɚɮɢɧ-13, ɬɚɪɤɢɛɢɞɚ 12 – 

14 % ɯɥɨɪ ɫɚԕɥɚɣɞɢ (ɤeɪɨɫɢɧ ёɤɢ ɩɚɪɚɮɢɧɥɢ ɧeɮɬɧɢɧɝ (C12 – C16) 

ɮɪɚɤɫɢɹɫɢɞɚɧ ɨɥɢɧɚɞɢ). ɋɢɪɬ ɮɚɨɥ ɦɨɞɞɚɥɚɪ ɫɢɧɬeɡɢ ɭɱɭɧ ɢɲɥɚɬɢɥɚɞɢ. 
ɋɭɸԕ ɩɚɪɚɮɢɧɥɚɪ (ɬɚɪɤɢɛɢɞɚ 40 – 49 % ɯɥɨɪ ɫɚԕɥɚɣɞɢ) ɩɥɚɫɬɢɮɢɤɚɬɨɪɥɚɪ 
ɫɢɮɚɬɢɞɚ ԕɭɲɢɥɚɞɢ. Ԕɚɬɬɢԕ ɩɚɪɚɮɢɧɥɚɪ ɬɚɪɤɢɛɢɞɚ 70 – 72 % ɯɥɨɪ ɛўɥɚɞɢ, 
ɩɥɚɫɬɦɚɫɫɚ ɜɚ ɤɚɭɱɭɤɥɚɪɝɚ ёɧɢɲɢɧɢ ɤɚɦɚɣɬɢɪɭɜɱɢ ԕɭɲɢɦɱɚ ɫɢɮɚɬɢɞɚ 
ԕɭɲɢɥɚɞɢ. ɏɥɨɪɥɢ ɩɨɥɢɦeɪɥɚɪɝɚ ɯɥɨɪɤɚɭɱɭɤ, ɯɥɨɪɥɢ ɩɨɥɢeɬɢɥeɧ, 
ɩɨɥɢɩɪɨɩɢɥeɧ ɜɚ ɯɥɨɪɥɢ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ (ɯɥɨɪ 70 % ɝɚɱɚ) ɤɢɪɚɞɢ. 
ɉɨɥɢɦeɪɥɚɪ ɬɚɪɤɢɛɢɝɚ ɯɥɨɪ ɤɢɪɢɬɢɲ ɛɢɥɚɧ ɭɥɚɪɧɢɧɝ ɷɥɚɫɬɢɤɥɢɝɢ ɨɪɬɚɞɢ, 
ɚɞɝeɡɢɨɧ ɯɭɫɭɫɢɹɬɥɚɪɢ ɹɯɲɢɥɚɧɚɞɢ. 

 

 

ɏɥɨɪɥɢ ɚɪɨɦɚɬɢɤ ɭɝɥeɜɨɞɨɪɨɞ ɦɚԟɫɭɥɨɬɥɚɪɢ 

ɚ) Ȼeɧɡɢɥ ɯɥɨɪɢɞ, ɫɭɸΙɥɢɤ,tΙɚɣ =179,3
ɨɋ, ɦɨɞɞɚɥɚɪ ɬɚɪɤɢɛɢɝɚ ɛeɧɡɢɥ 

ɝɭɪɭԟɢɧɢ ɤɢɪɢɬɢɲ ɪeɚɝeɧɬ ɫɢɮɚɬɢɞɚ ԕўɥɥɚɧɢɥɚɞɢ (ɛeɧɡɢɥɰeɥɥɸɥɨɡɚ, ɛeɧɡɢɥ, 
ɷɮɢɪɥɚɪ, ɛeɧɡɢɥ ɫɩɢɪɬɢ, ɛeɧɡɢɥɰɢɚɧɢɞ, ɛɭɬɢɥɛeɧɡɢɥɮɬɚɥɢɬ ɜɚ ɛ.ɲ.). 
Ɍɨɥɭɨɥɧɢ ɯɥɨɪɥɚɲ ɸɥɢ ɛɢɥɚɧ ɨɥɢɧɚɞɢ. 

ɛ) Ƚeɤɫɚɯɥɨɪɥɢ ɜɚ ɝeɤɫɚɯɥɨɪ-ɩ-ɤɫɢɥɨɥ, ɤɪɢɫɬɚɥ ɦɨɞɞɚɥɚɪ – ɦ- ɜɚ ɧ-

ɤɫɢɥɨɥɧɢ ɯɥɨɪɥɚɲ ɨɪԕɚɥɢ ɨɥɢɧɚɞɢ. ɂɡɨɮɬɚɥ ɜɚ ɬeɪeɮɬɚɥ ɤɢɫɥɨɬɚɥɚɪɧɢɧɝ 
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ɚɧɝɢɞɪɢɞɢɧɢ ɨɥɢɲ ɭɱɭɧ ɢɲɥɚɬɢɥɚɞɢ. Ɇeɞɢɰɢɧɚɞɚ ɨԑɪɢԕ ԕɨɥɞɢɪɭɜɱɢ 
ɫɢɮɚɬɢɞɚ ԕɭɥɥɚɧɢɥɚɞɢ.  

ɝ) 1,2,3,4,5,6- ɝeɤɫɚɯɥɨɪɫɢɤɥɨɝeɤɫɚɧ ёɤɢ ɝeɤɫɚɯɥɨɪɚɧ, ɤɪɢɫɬɚɥɥ ɦɨɞɞɚ 
ɬΙɚɣ=112-113

ɨɋ. Ȼeɧɡɨɥɧɢ ɯɥɨɪɥɚɲ ɛɢɥɚɧ ɨɥɢɧɚɞɢ, ɢɧɫeɤɬɢɫɢɞ ɫɢɮɚɬɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢ.  

ɀɚɪɚёɧɧɢɧɝ ɬeɯɧɨɥɨɝɢɹɫɢ. ɋɭɸԕ ɮɚɡɚɞɚɝɢ ɪɚɞɢɤɚɥ-ɡɚɧɠɢɪɥɢ 
ɯɥɨɪɥɚɲ ɬeɯɧɨɥɨɝɢɹɫɢ ɛɢɪ ɧeɱɬɚ ɛɨɫɤɢɱɥɚɪɞɚɧ ɢɛɨɪɚɬ: 

ɯɨɦ-ɚɲёɧɢ ɬɚɣёɪɥɚɲ, ɯɥɨɪɥɚɲ, ɱɢɤɭɜɱɢ ɝɚɡɥɚɪɧɢ ԕɚɣɬɚ ɢɲɥɚɲ ɜɚ HCl 

ɣɢԑɢɲ, ɫɭɸԕ ɪeɚɤɫɢɹ ɦɚɫɫɚɫɢɧɢ ԕɚɣɬɚ ɢɲɥɚɲ ɜɚ ɪeɚɤɫɢɹ ɦɚɯɫɭɥɨɬɥɚɪɢɧɢ 
ɚɠɪɚɬɢɲ. 

Ɋeɚɝeɧɬɥɚɪɧɢ ɬɚɣёɪɥɚɲ. Ⱥɫɨɫɚɧ, ɫɭɸԕ ɯɥɨɪ ɛɭɝɥɚɬɢɥɚɞɢ ɜɚ ɯɨɧɚ 
ɯɚɪɨɪɚɬɢɝɚ ɹɤɢɧ ɬeɦɩeɪɚɬɭɪɚɞɚ ɢɫɢɬɢɥɚɞɢ. Ɉɪɝɚɧɢɤ ɪeɚɝeɧɬɥɚɪ ɛɚɴɡɢ 
ɯɨɥɥɚɪɞɚ ɦɚɯɫɭɫ ɬɨɡɚɥɚɧɦɚɫɞɚɧ ɧɚɫɨɫ ɨɪԕɚɥɢ ɪeɚɤɬɨɪɝɚ ɸɛɨɪɢɥɚɞɢ. ɍɥɚɪ 
ɬɚɪɤɢɛɢɞɚɝɢ ɧɚɦɥɢɤ ɫɭɥɴɮɚɬ ɤɢɫɥɨɬɚ ёɪɞɚɦɢɞɚ ɤɭɪɢɬɢɥɚɞɢ. Ɉɪɝɚɧɢɤ 
ɪeɚɝeɧɬ-ɚɡeɨɬɪɨɩ ɯɚɣɞɚɲ ɨɪԕɚɥɢ ёɤɢ ɤɚɬɬɢɤ ɚɞɫɨɪɛeɧɬɥɚɪ ёɪɞɚɦɢɞɚ ɫɭɜɞɚɧ 
ɚɠɪɚɬɢɥɚɞɢ. Ɉɪɝɚɧɢɤ ɪeɚɝeɧɬ ɬɚɪɤɢɛɢɞɚɝɢ ɨɥɬɢɧɝɭɝɭɪɬɥɢ ɛɢɪɢɤɦɚɥɚɪ 
ɝɢɞɪɨɬɨɡɚɥɚɲ ɨɪԕɚɥɢ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 

ɍɱɦɚɣɞɢɝɚɧ ɦɨɞɞɚɥɚɪɧɢ, ɦɚɫɚɥɚɧ, ɸɦɲɨɤ ɜɚ ɤɚɬɬɢɤ ɩɚɪɚɮɢɧɥɚɪɧɢ 
ɯɥɨɪɥɚɲɞɚ, ɝɚɡɧɢ ɫɭɜ ɛɢɥɚɧ ɫɨɜɭɬɢɲɧɢ ɭɡɢ ɟɬɚɪɥɢ. ɋɭɧɝɪɚ ɝɚɡɞɚɝɢ Cɥ 

ɸɬɢɥɬɢɪɢɥɚɞɢ. ɍɪɢɧ ɚɥɦɚɲɢɧɢɲ ɪeɚɤɫɢɹɥɚɪɢ ɛɢɥɚɧ ɯɥɨɪɥɚɲɞɚ ɤɭɩ 
ɦɢɤɞɨɪɞɚ Cɥ ɯɨɫɢɥ ɛўɥɚɞɢ, ɲɭɧɢɧɝ ɭɱɭɧ ɭɧɢ ɫɭɜ ɛɢɥɚɧ ɚɛɫɨɪɛɫɢɹɥɚɲ 
ɧɚɬɢɠɚɫɢɞɚ 20 – 30 % ɥɢ ɯɥɨɪɢɞ ɤɢɫɥɨɬɚ ɨɥɢɲ ɦɭɦɤɢɧ. 

 

Ƚɚɡ ɮɚɡɚɫɢɞɚ ɯɥɨɪɥɚɲ ɬeɯɧɨɥɨɝɢɹɫɢ 

Ƚɚɡ ɮɚɡɚɫɢɞɚ ɯɥɨɪɥɚɲ ɧɢɫɛɚɬɚɧ ɤɚɦɪɨԕ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɠɚɪɚёɧ ɛўɥɢɛ, 
ɚɣɧɚɧ ɦeɬɚɧɧɢɧɝ ɯɥɨɪɥɢ ɯɨɫɢɥɚɥɚɪɢ, ɚɥɥɢɥ- ɜɚ ɦeɬɚɥɥɢɥ–ɯɥɨɪɢɞ, 
ɞɢɯɥɨɪɛɭɬeɧɥɚɪ ɨɥɢɲ ɭɱɭɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 

Ɇeɬɚɧɧɢɧɝ ɯɥɨɪɥɢ ɯɨɫɢɥɚɥɚɪɢ ɫɚɧɨɚɬɞɚ ɦɭɯɢɦ ɚԟɚɦɢɹɬɝɚ ɷɝɚ.  
ɏɥɨɪ ɦeɬɚɧ (ɚɬɦɨɫɮeɪɚ ɛɨɫɢɦɢɞɚ ɝɚɡ, tΙɚɣ-23,7

ɨɋ). 

Ⱦɢɦeɬɢɥɞɢɯɥɨɪɫɢɥɚɧ, ɦeɬɢɥɦeɪɤɚɩɬɚɧ ɨɥɢɲɞɚ ɦeɬɢɥɥɨɜɱɢ ɚɝeɧɬ ɫɢɮɚɬɢɞɚ 
ԕўɥɥɚɧɢɥɚɞɢ. 

Ɇeɬɢɥeɧɯɥɨɪɢɞ  (ɞɢɯɥɨɪɦeɬɚɧ) (ɫɭɸԕɥɢɤ, tΙɚɣ=39,8
ɨɋ), ɷɪɢɬɭɜɱɢ. 

ɏɥɨɪɨɮɨɪɦ (ɬɪɢɯɥɨɪɦeɬɚɧ) CHCl3 (ɫɭɸԕɥɢɤ, tΙɚɣ=61,2
ɨɋ) ɯɥɚɞɚɝeɧɬ – 

ɮɪeɨɧ ɨɥɢɲɞɚ, ԟɚɦɞɚ ɦɭɯɢɦ ɦɨɧɨɦeɪ ɬeɬɪɚɮɬɨɪ ɷɬɢɥeɧ ɨɥɢɲɞɚ 
ԕɭɥɥɚɧɢɥɚɞɢ. 

Ɍeɬɪɚɯɥɨɪɦeɬɚɧ (ɭɝɥeɪɨɞ ɬўɪɬ ɯɥɨɪɢɞ) (ɫɭɸԕɥɢɤ 76,5
ɨ
C) ɷɪɢɬɭɜɱɢ 

ɫɢɮɚɬɢɞɚ ԕўɥɥɚɧɢɥɚɞɢ. 
ɍɲɛɭ ɯɨɫɢɥɚɥɚɪɧɢ ɦeɬɚɧɧɢ ɯɥɨɪɥɚɲ ɛɢɥɚɧ ɨɥɢɲ ɦɭɦɤɢɧ. Ȼɢɪɨԕ, ɯɥɨɪ 

ɦeɬɚɧɧɢ ɫɢɧɬeɡ ԕɢɥɢɲ ɭɱɭɧ ɛɨɲԕɚ ɭɫɭɥɞɚɧ, ɹɴɧɢ ɦeɬɚɧɨɥɧɢ 
ɝɢɞɪɨɯɥɨɪɥɚɲɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ:  

Ⱥɥɥɢɥɯɥɨɪɢɞ ɜɚ ɦeɬɚɥɥɢɥɯɥɨɪɢɞ ɫɭɸԕɥɢɤ ɛɭɥɢɛ, ɭɥɚɪɧɢɧɝ ԕɚɣɧɚɲ 
ɯɚɪɨɪɚɬɥɚɪɢ 45,0 ɜɚ 72,2ɨɋ ɝɚ ɬeɧɝ. Ⱥɥɥɢɥɯɥɨɪɢɞ ɬɭɪɥɢ ɦɨɞɞɚɥɚɪɝɚ ɚɥɥɢɥ 
ɝɭɪɭɯɢ ɤɢɪɢɬɢɲɞɚ (ɚɥɥɢɥ ɷɮɢɪɥɚɪɢ, ɚɥɥɢɥɚɦɢɧ, ɚɥɥɢɥɫɚɯɚɪɨɡɚɥɚɪ) ɜɚ 
ɚɣɧɢԕɫɚ  ɷɩɢɯɥɨɪɝɢɞɪɢɧ ɨɥɢɲɞɚ ɤeɧɝ ɮɨɣɞɚɥɚɧɢɥɚɞɢ.    
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ɗɩɢɯɥɨɪɝɢɞɪɢɧɞɚɧ ɷɩɨɤɫɢɞ ɩɨɥɢɦeɪɥɚɪɢ ɜɚ ɝɥɢɫeɪɢɧ  ɫɢɧɬeɡ 
ԕɢɥɢɧɚɞɢ. Ɇeɬɚɥɥɢɥɯɥɨɪɢɞ ɩeɫɬɢɰɢɞ ɫɢɮɚɬɢɞɚ ԕɭɥɥɚɧɢɥɚɞɢ, ɲɭɧɢɧɝɞeɤ 
ɦɨɥeɤɭɥɚɥɚɪ ɬɚɪɤɢɛɢɝɚ ɦeɬɚɥɥɢɥ ɝɭɪɭɯɢ ɤɢɪɢɬɢɲɞɚ ɮɨɣɞɚɥɚɧɢɥɚɞɢ, 
ɦɚɫɚɥɚɧ: ɦeɬɚɥɥɢɥɫɭɥɴɮɨɧɚɬ ɨɥɢɲ ɭɱɭɧ. Ⱥɥɥɢɥ ɜɚ ɦeɬɚɥɥɢɥɯɥɨɪɢɞɥɚɪ ɝɚɡ 
ɮɚɡɚɫɢɞɚ ɩɪɨɩɢɥeɧ ɜɚ ɢɡɨɛɭɬeɧɧɢ ɯɥɨɪɥɚɲ ɛɢɥɚɧ ɨɥɢɧɚɞɢ. 

Ȼɭ ɦɨɞɞɚɥɚɪ ɝɚɡ ɮɚɡɚɫɢɞɚ ɪɚɞɢɤɚɥ ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɛɢɥɚɧ ɨɥɢɧɚɞɢ. 
ɏɨɦ ɚɲё ɫɢɮɚɬɢɞɚ 1,3-ɛɭɬɚɞɢeɧɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ȼɭɧɞɚ ɞɚɫɬɥɚɛ 
ɞɢɯɥɨɪɛɭɬeɧɥɚɪ ɚɪɚɥɚɲɦɚɫɢ ԟɨɫɢɥ ɛўɥɚɞɢ, ɫɭɧɝɪɚ ԕўɲ ɛɨɝɧɢ ɬɭɣɢɧɢɲɢ 
ԟɢɫɨɛɢɝɚ ɬeɬɪɚɯɥɨɪɛɭɬɚɧ ԟɨɫɢɥ ɛўɥɚɞɢ: 

 

 

 

 

 

 

 

 

Ɉɯɢɪɝɢ ɪeɚɤɫɢɹɧɢ ɬўɯɬɚɬɢɲ ɭɱɭɧ, ɯɥɨɪɝɚ ɧɢɫɛɚɬɚɧ 1,3-ɛɭɬɚɞɢeɧɧɢ 
ɦɢԕɞɨɪɢɧɢ ɨɪɬɢԕɱɚ ɨɥɢɲ ɤeɪɚɤ. Ⱦɢɯɥɨɪɛɭɬeɧɥɚɪ ɨɪɝɚɧɢɤ ɫɢɧɬeɡɢɞɚ ɨɪɚɥɢԕ 
ɦɚɯɫɭɥɨɬ ɫɢɮɚɬɢɞɚ ɦɭɯɢɦ ɚԟɚɦɢɹɬɝɚ ɷɝɚ. 1,4-ɂɡɨɦeɪ ɚɞɢɩɨɞɢɧɢɬɪɢɥ, 
ɝeɤɫɚɦeɬɢɥeɧɞɢɚɦɢɧ ɜɚ ɚɞɢɩɢɧ ɤɢɫɥɨɬɚ ɨɥɢɲɞɚ ɯɨɦ ɚɲё ɯɢɫɨɛɥɚɧɚɞɢ. 1,2-

ɂɡɨɦeɪɞɚɧ ɷɫɚ ɯɥɨɪɨɩɪeɧ ɨɥɢɧɚɞɢ. ɏɥɨɪɥɚɲ ɠɚɪɚёɧɢɞɚ ɢɤɤɚɥɚ ɢɡɨɦeɪ 
ɚɪɚɥɚɲɦɚɫɢ ԟɨɫɢɥ ɛўɥɚɞɢ, ɥeɤɢɧ ɭɥɚɪ ɪɭɯ ёɤɢ ɦɢɫ ɬɭɡɥɚɪɢ 
ɤɚɬɚɥɢɡɚɬɨɪɥɢɝɢɞɚ ɛɢɪ-ɛɢɪɢɝɚ ԕɚɣɬɚ ɢɡɨɦeɪɥɚɧɢɲɢ ɯɭɫɭɫɢɹɬɢɝɚ ɷɝɚ. 

Ƚɚɡ ɮɚɡɚɫɢɞɚ ɯɥɨɪɥɚɲɞɚ ɫɭɸԕ ɯɥɨɪɧɢ ɛɭɝɥɚɬɢɲ ɧɚɬɢɠɚɫɢɞɚ ɨɥɢɧɝɚɧ 
ɯɥɨɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. ɀɚɪɚёɧɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ ɷɧɝ ɦɭɯɢɦ ɬeɯɧɨɥɨɝɢɤ 
ɩɚɪɚɦeɬɪɥɚɪ ɯɚɪɨɪɚɬ ɜɚ ɪeɚɝeɧɬɥɚɪ ɧɢɫɛɚɬɢ ԟɢɫɨɛɥɚɧɚɞɢ. Ⱥɥɥɢɥ ɜɚ 
ɦeɬɚɥɥɢɥɯɥɨɪɢɞ ɨɥɢɲɞɚ ɭɝɥeɜɨɞɨɪɨɞɥɚɪɧɢ ɯɥɨɪɝɚ ɧɢɫɛɚɬɚɧ ɨɪɬɢԕɱɚ ɨɥɢɲ 
ɡɚɪɭɪ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ, ɚɥɥɢɥɯɥɨɪɢɞ ɫɢɧɬeɡ ԕɢɥɢɧɝɚɧɞɚ ɭɝɥeɜɨɞɨɪɨɞ ÷ ɯɥɨɪ 
5:1, ɦeɬɚɥɥɢɥɯɥɨɪɢɞ ɨɥɢɲɞɚ ɷɫɚ 2:1 ɧɢɫɛɚɬɥɚɪɞɚ ɨɥɢɧɚɞɢ. Ⱥɥɥɢɥɯɥɨɪɢɞ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɯɚɪɨɪɚɬ ɬɚɧɥɚɲ ɛɢɪɢɤɢɲɝɚ ɧɢɫɛɚɬɚɧ ўɪɢɧ ɚɥɦɚɲɢɧɢɲ 
ɫeɥeɤɬɢɜɥɢɝɢɝɚ ɚɫɨɫɥɚɧɝɚɧ ɛўɥɢɛ, ɠɚɪɚёɧ 500 – 520 

ɨɋ ɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. 
Ɇeɬɚɥɥɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɪeɚɤɰɢɹ 150 – 200 

ɨɋ ɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. 
Ⱦɢɯɥɨɪɛɭɬeɧɥɚɪ ɫɢɧɬeɡɢ 300 

ɨɋ ɞɚ ɨɪɬɢԕɱɚ 1,3-ɛɭɬɚɞɢeɧ ɨɥɢɧɝɚɧɞɚ ɚɦɚɥɝɚ 
ɨɲɚɞɢ. 

Ɇeɬɚɧɧɢ ɯɥɨɪɥɚɲɞɚ ԕɭɣɢɞɚɝɢ ɬɚɣёɪ ɦɚԟɫɭɥɨɬɥɚɪ ԟɨɫɢɥ ɛўɥɚɞɢ: 
ɦeɬɢɥeɧɯɥɨɪɢɞ, ɯɥɨɪɨɮɨɪɦ, ɬeɬɪɚɯɥɨɪɦeɬɚɧ ɜɚ ɭɥɚɪɧɢɧɝ ɚɪɚɥɚɲɦɚɫɢ. ɏɨɦ 
ɚɲёɥɚɪ ɧɢɫɛɚɬɢ  0,8 : 1. Ɇeɬɚɧɧɢ ɯɥɨɪɥɚɲ ɬeɪɦɢɤ ɣўɥ ɛɢɥɚɧ 500 – 550

ɨC ɞɚ, 
ɬeɪɦɨɤɚɬɚɥɢɬɢɤ ɭɫɭɥɞɚ ɷɫɚ 350 – 400

ɨɋ ɞɚ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. 
Ƚɚɡ ɮɚɡɚɞɚɝɢ ɯɥɨɪɥɚɲ ɚɬɦɨɫɮeɪɚ ɛɨɫɢɦɞɚ ɪeɚɝeɧɬɥɚɪ ɚɪɚɥɚɲɦɚɫɢɧɢ 

ɯɥɨɪɚɬɨɪɝɚ ɭɡɥɭɤɫɢɡ ɸɛɨɪɢɲ ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ.  
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+ Cl2
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Cl Cl

Cl Cl
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+ Cl2
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ɂɈɇ ɄȺɌȺɅɂɌɂɄ ȽȺɅɈȽȿɇɅȺɒ 

Ȼɭ ɠɚɪɚёɧɥɚɪɝɚ ԕўɲɛɨɝ ɜɚ ɭɱ ɛɨԑɥɚɪɝɚ ɝɚɥɨɝeɧɥɚɪɧɢ ɛɢɪɢɤɢɲ, 
ɨɥeɮɢɧɥɚɪɧɢ ɯɥɨɪɝɢɞɪɢɪɥɚɲ, ɝɢɞɪɨɯɥɨɪɥɚɲ, ɚɪɨɦɚɬɢɤ ɯɚɥԕɚɞɚ ўɪɢɧ 
ɚɥɦɚɲɢɧɢɲ ɜɚ ɛɚɴɡɢ ɛɢɪ ɤɢɫɥɨɪɨɞ ɜɚ ɚɡɨɬɥɢ ɛɢɪɢɤɦɚɥɚɪɧɢ ɯɥɨɪɥɚɲ ɤɢɪɚɞɢ. 

ɗɪɤɢɧ ɝɚɥɨɝeɧɥɚɪ ёɪɞɚɦɢɞɚ ɝɚɥɨɝeɧɥɚɲ. Ƚɚɥɨɝeɧɥɚɪɧɢ C=C ɛɨɝɥɚɪɝɚ 
ɛɢɪɢɤɢɲ ԟɢɫɨɛɥɚɧɚɞɢ: 

 

 

 

 

Ɉɥɢɧɚɞɢɝɚɧ ɦɚԟɫɭɥɨɬɥɚɪ: 
1,2-ɞɢɯɥɨɪeɬɚɧ  (ɫɭɸΙɥɢɤ, tΙɚɣ=83,5

ɨɋ): 
 

 

 

 

 

1,2-ɞɢɯɥɨɪɩɪɨɩɚɧ (ɫɭɸΙɥɢɤ tΙɚɣ=98,6
ɨɋ): 

1,1,2- ɬɪɢɯɥɨɪeɬɚɧ  
 

 

 

 

 

1,1,2,2- ɬeɬɪɚɯɥɨɪeɬɚɧ 

 

 

 

 

 

 

ɀɚɪɚёɧɧɢɧɝ ɬeɯɧɨɥɨɝɢɹɫɢ. ɘԕɨɪɢɞɚɝɢ ɪeɚɤɫɢɹɥɚɪ ɸԕɨɪɢ ɬeɡɥɢɤ ɜɚ 
ɬɚɧɥɨɜɱɚɧɥɢɤɞɚ ɫɨɞɢɪ ɛўɥɚɞɢ, ɲɭɧɢɧɝ ɭɱɭɧ ɭɥɚɪɧɢɧɝ ɯɨɦ ɚɲёɥɚɪɢ ɬɨɡɚ 
ɛɭɥɢɲɢ ɲɚɪɬ ɷɦɚɫ. ɀɚɪɚёɧ ɝɚɡɫɢɦɨɧ ɪeɚɝeɧɬɥɚɪɧɢ ɫɭɸԕ ɦɚɯɫɭɥɨɬɝɚ 
ɛɚɪɛɨɬɢɪɥɚɲ ɸɥɢ ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ, ɪeɚɤɫɢɹ ɷɪɢɬɦɚɞɚ 70-100

ɨɋ ɞɚ 
ɤɢɫɥɨɪɨɞ ɜɚ ɤɚɬɚɥɢɡɚɬɨɪ ɢɲɬɢɪɨɤɢɞɚ ɫɨɞɢɪ ɛўɥɚɞɢ. Ɉɪɝɚɧɢɤ ɪeɚɝeɧɬɧɢɧɝ 
ɯɥɨɪɝɚ ɧɢɫɛɚɬɚɧ ɫɬeɯɢɨɦeɬɪɢɤ ɤɨeɮɮɢɰɢeɧɬɢɝɚ ɹԕɢɧ ёɤɢ ɨɥeɮɢɧɧɢɧɝ 
ɦɢԕɞɨɪɢɧɢ 5 % ɨɪɬɢԕɱɚ ɨɥɢɲ ɦɭɦɤɢɧ. Ȼɭɧɞɚ ɯɥɨɪ ɬўɥɢɤ ɪeɚɤɫɢɹɝɚ 
ɤɢɪɢɲɚɞɢ. 

ɏɥɨɪɝɢɞɪɢɧɥɚɲ ɪeɚɤɰɢɹɥɚɪɢ. 
Ⱦɚɫɬɥɚɛ, ɯɥɨɪɝɢɧɥɚɲ ɪeɚɤɫɢɹɫɢ ɯɥɨɪɧɢ ɫɭɜɞɚ ɝɢɞɪɨɥɢɡɥɚɧɢɲɢ 

ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɝɢɩɨɯɥɨɪɢɞɧɢ ɛɢɪɢɤɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɫɨɞɢɪ ɛўɥɚɞɢ 
ɞeɛ ɯɢɫɨɛɥɚɧɝɚɧɥɢɝɢ ɫɚɛɚɛɥɢ ɝɢɩɨɯɥɨɪɥɚɲ ɞeɝɚɧ ɧɨɦ ɛeɪɢɥɝɚɧ. Ʉeɣɢɧɱɚɥɢɤ, 
ɧeɣɬɪɚɥ ɦɭɯɢɬɞɚ ɨɥeɮɢɧɥɚɪ ɛɢɥɚɧ ɠɭɞɚ ɫeɤɢɧ ɪeɚɤɫɢɹɝɚ ɤɢɪɢɲɢ, ɥeɤɢɧ 
ɷɪɢɬɦɚɧɢɧɝ ɤɢɫɥɨɬɚɥɢɥɢɝɢ ɨɪɬɢɲɢ ɛɢɥɚɧ ɪeɚɤɫɢɹ ɬeɡɥɚɲɢɲɢ ɚɧɢԕɥɚɧɝɚɧ. Ȼɭ 
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ԟɨɞɢɫɚɧɢ ɯɥɨɪɧɢɧɝ ɝɢɞɪɚɬɥɚɧɝɚɧ ɤɚɬɢɨɧ ԟɨɫɢɥ ɛɭɥɢɲɢ ɛɢɥɚɧ ɬɭɲɭɧɬɢɪɢɲ 
ɦɭɦɤɢɧ, ɱɭɧɤɢ ɭ ɤɭɱɥɢ ɷɥeɤɬɪɨɮɢɥ ɚɝeɧɬɢ ɛɭɥɢɛ ɨɥeɮɢɧɥɚɪɞɚɝɢ ԕўɲɛɨԑɝɚ  
ɛɢɪɢɤɢɲɢ ԟɢɫɨɛɢɝɚ -ɤɨɦɩɥeɤɫ ɯɨɫɢɥ ԕɢɥɚɞɢ ɜɚ ɭ ɫɭɜ ɛɢɥɚɧ ɛɢɪɢɤɢɲɢ 
ɧɚɬɢɠɚɫɢɞɚ ɯɥɨɪɝɢɞɪɢɧ ɯɨɫɢɥ ɛўɥɚɞɢ: 

 

 

 

 

Ɋeɚɤɫɢɹ ɯɥɨɪɧɢɧɝ ɫɭɜɥɢ ɷɪɢɬɦɚɫɢɞɚ ɫɨɞɢɪ ɛўɥɫɚ, ɯɥɨɪ ɤɚɬɢɨɧɢ ԟɨɫɢɥ 
ɛўɥɢɲɢ ɷɯɬɢɦɨɥɢ ɤɚɦɚɹɞɢ. Ȼɭ ԟɨɥɞɚ ԕўɲɛɨԑɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ ɷɥeɤɬɪɨɮɢɥ 
ɚɝeɧɬ ɯɥɨɪ ɦɨɥeɤɭɥɚɫɢ ԟɢɫɨɛɥɚɧɚɞɢ: 

 

 

 

 

Ɋeɚɤɰɢɹ ɬeɡɥɢɝɢɧɢ ɢɤɤɢɧɱɢ ɬɚɪɬɢɛɥɢ ɬeɧɝɥɚɦɚ ɛɢɥɚɧ ԕɭɣɢɞɚɝɢɱɚ  
 

ɢɡɨԟɥɚɲ ɦɭɦɤɢɧ: 
r = k[RCH = CH2] [Cl2] 

Ɉɥeɮɢɧɥɚɪɧɢɧɝ ɪeɚɤɰɢɨɧ ɮɚɨɥɥɢɝɢ ɛўɣɢɱɚ ԕɭɣɢɞɚɝɢ ԕɚɬɨɪɝɚ 
ɠɨɣɥɚɲɬɢɪɢɲ ɦɭɦɤɢɧ: 

RCH=CH2>CH2=CH2>CH2=CHCH2Cl 
ɏɥɨɪɝɢɞɪɢɧɥɚɲ ɪeɚɤɫɢɹɥɚɪɢ ёɪɞɚɦɢɞɚ ɨɥɢɧɚɞɢɝɚɧ ɦɚԟɫɭɥɨɬɥɚɪ: 

ɉɪɨɩɢɥeɧɯɥɨɪɝɢɞɪɢɧ ɢɡɨɦeɪɥɚɪɢ ɚɪɚɥɚɲɦɚɫɢ ɩɪɨɩɢɥeɧɧɢ ɯɥɨɪɝɢɞɪɢɧɥɚɲ 
ɧɚɬɢɠɚɫɢɞɚ ɯɨɫɢɥ ɛўɥɚɞɢ. 
Ⱦɢɯɥɨɪɝɢɞɪɢɧ ɝɥɢɫeɪɢɧ ɜɚ ɭɧɢɧɝ ɢɡɨɦeɪɢ 5 % - ɥɢ ɫɭɜɥɢ ɷɪɢɬɦɚ ԟɨɥɢɞɚ 
ɚɥɥɢɥɯɥɨɪɢɞɧɢ ɯɥɨɪɝɢɞɪɢɧɥɚɲ ɛɢɥɚɧ ɨɥɢɧɚɞɢ. 

ɏɥɨɪɝɢɞɪɢɧɥɚɲɧɢɧɝ 2 ɯɢɥ ɭɫɭɥɢ ɦɚɜɠɭɞ: ɛɢɪɢɧɱɢ ɭɫɭɥɞɚ ɩɪɨɩɢɥeɧ ɜɚ 
ɯɥɨɪ ɦɚԟɫɭɥɨɬɥɚɪɧɢɧɝ ɫɭɜɥɢ ɷɪɢɬɦɚɥɚɪɢ ɭɫɬɢɞɚɧ ɛɚɪɛɨɬɢɪɥɚɧɚɞɢ. 
Ʉɨɥɨɧɧɚɧɢɧɢɧɝ ɩɚɫɬɤɢ ԕɢɫɦɢɞɚɧ ɫɭɜ ɸɛɨɪɢɥɚɞɢ, ɫɭɜɧɢɧɝ ԕɢɡɢɲɢ ԟɢɫɨɛɢɝɚ 
ɢɫɫɢԕɥɢɤ ɬɚɲԕɚɪɢɝɚ ɱɢԕɚɪɢɥɚɞɢ. Ⱥɝɚɪ ɝɚɡɥɚɪ ɬɚɪɤɢɛɢɞɚ ɢɧeɪɬ ԕўɲɢɦɱɚɥɚɪ 
ɛўɥɫɚ, ɭɧɞɚ ɢɫɫɢԕɥɢɤɧɢɧɝ ɛɢɪ ԕɢɫɦɢ ԕɚɣɬɚɪ ɤɨɧɞeɧɫɚɬɨɪ ёɪɞɚɦɢɞɚ ԕɚɣɬɚ 
ɛɭɝɥɚɬɢɲ ԟɢɫɨɛɢɝɚ ɤɚɦɚɣɬɢɪɢɥɚɞɢ. Ȼɭɧɞɚ ɫɭɜ ɛɢɥɚɧ ɛɢɪɝɚɥɢɤɞɚ 
ɞɢɯɥɨɪɩɪɨɩɚɧ ԟɚɦ ɛɭԑɥɚɧɚɞɢ. Ȼɭԑɥɚɪ ɤɨɧɞeɧɫɚɰɢɹɥɚɧɚɞɢ, ɭɥɚɪɧɢ 
ɫeɩɚɪɚɬɨɪɞɚ ɚɠɪɚɬɢɥɚɞɢ. ɋɭɜ ɤɨɥɨɧɧɚɝɚ ԕɚɣɬɚɪɢɥɚɞɢ, 1,2-ɞɢɯɥɨɪɩɪɨɩɚɧ 
ɬɨɡɚɥɚɧɝɚɧɞɚɧ ɫўɧɝ ɢɫɬeɦɨɥɝɚ ɛeɪɢɥɚɞɢ. ɏɥɨɪɝɢɞɪɢɧ ɷɪɢɬɦɚɫɢ ɤɨɥɨɧɧɚɧɢɧɝ 
ёɧ ɬɨɦɨɧɢɞɚɧ ɱɢԕɚɪɢɥɚɞɢ, ɭɧɢ ɨɯɚɤ ёɪɞɚɦɢɞɚ ɧeɣɬɪɚɥɥɚɧɚɞɢ ɜɚ 
ɩɪɨɩɢɥeɧɨɤɫɢɞɢ ɫɢɧɬeɡ ԕɢɥɢɲɢɝɚ ɸɛɨɪɢɥɚɞɢ. 

Ȼɭ ɭɫɭɥ ɞɢɯɥɨɪɝɢɞɪɢɧ, ɝɥɢɫeɪɢɧ ɨɥɢɲ ɭɱɭɧ ԕўɥɥɚɧɢɥɚɞɢ, ɛɭɧɞɚ 
ɚɥɥɢɥɯɥɨɪɢɞɧɢ ɛɭԑ ԟɨɥɢɞɚ ɪeɚɤɫɢɹ ɡɨɧɚɫɢɝɚ ɤɢɪɢɬɢɥɚɞɢ.  

Ƚɢɞɪɨɝɚɥɨɝeɧɥɚɲ. ɍɝɥeɪɨɞ ɭɝɥeɪɨɞ ԕўɲ ёɤɢ ɭɱɛɨԑɥɚɪ ԟɢɫɨɛɢɝɚ 
ɝɚɥɨɝeɧɥɚɲ ɠɚɪɚёɧɥɚɪɢ ɦɭɯɢɦ ɚɦɚɥɢɣ ɚԟɚɦɢɹɬɝɚ ɷɝɚ. 

HOCl +  H+ H2O . . . Cl+
H2C = CH2

- H2O
ClCH2 – CH2

+ + H2O

+ H+
ClCH2 – CH2OH

 

H2C = CH2

+ Cl2
H2C = CH2

Cl Cl

+ Cl2
ClCH2 – CH2

+ + H2O

+ H+
ClCH2 – CH2OH
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C = C ɛɨԑɥɚɪ ɛɭўɢɱɚ ɝɢɞɪɨɝɚɥɨɝeɧɥɚɲ. Ƚɢɞɪɨɝɚɥɨɝeɧɥɚɲ ɷɤɡɨɬeɪɦɢɤ 
ԕɚɣɬɚɪ ɪeɚɤɫɢɹ. ɍɧɢɧɝ ɦɭɜɨɡɚɧɚɬɢ ɬeɦɩeɪɚɬɭɪɚ ɩɚɫɚɣɢɲɢ ɛɢɥɚɧ ўɧɝ ɬɨɦɨɧɝɚ 
ɫɢɥɠɢɣɞɢ, ɜɚ < 50 

ɨɋ ɞɚ ɪeɚɤɫɢɹ ԕɚɣɬɦɚɣɞɢ. 
Ɍɭɪɥɢ ɝɚɥɨɝeɧɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɪeɚɤɫɢɹɝɚ ɤɢɪɢɲɢɲ ԕɨɛɢɥɢɹɬɢ ɷɪɤɢɧ 

ɝɚɥɨɝeɧɥɚɪɧɢɧɝ ɮɚɨɥɥɢɝɢɝɚ ԕɚɪɚɦɚ-ԕɚɪɲɢ ɪɚɜɢɲɞɚ ԕɭɣɢɞɚɝɢɱɚ ɨɪɬɢɛ 
ɛɨɪɚɞɢ.  

Ƚɢɞɪɨɯɥɨɪɥɚɲɞɚ ɤɚɬɚɥɢɡɚɬɨɪ ɫɢɮɚɬɢɞɚ ɤўɩɢɧɱɚ AlCl3 ёɤɢ FeCl3 

ԕўɥɥɚɧɢɥɚɞɢ. Ɋeɚɤɫɢɹ ɷɥeɤɬɪɨɮɢɥ ɦeɯɚɧɢɡɦ ɚɫɨɫɢɞɚ ɫɨɞɢɪ ɛўɥɚɞɢ. ɆCl3 

ɮɚɨɥɥɢɝɢɧɢ -ɤɨɦɩɥeɤɧɢ -ɤɨɦɩɥeɤɫɝɚ ўɬɢɲɢɧɢɧɝ ɨɫɨɧɥɢɝɢɞɚ ɞeɛ 
ɬɭɲɭɧɬɢɪɢɲ: 
 

 

 

 

 

ɂɤɤɚɥɚ ɦeɯɚɧɢɡɦ ɭɱɭɧ ɛɢɪ ɯɢɥ ɤɢɧeɬɢɤ ɬeɧɝɥɚɦɚ ɦɨɫ ɤeɥɚɞɢ, ɭ 
ɷɤɫɩeɪɢɦeɧɬ ɚɫɨɫɢɞɚ ɚɧɢɫɥɚɧɝɚɧ: 

r=[MCl3][HCl] [RCh=Ch2] 

Ƚɢɞɪɨɯɥɨɪɥɚɲɞɚ, ɚɫɨɫɚɧ ɤɚɬɚɥɢɡɚɬɨɪ ɆCl3 ɢɲɬɢɪɨɤɢɞɚ ɨɪɚɥɢԕ 
ɩɨɥɢɦeɪɥɚɧɢɲ ɪeɚɤɫɢɹɫɢ ԟɚɦ ɫɨɞɢɪ ɛўɥɚɞɢ: 
 

 

 

 

Ȼɭɧɞɚ ɫɭɸԕ ɩɚɫɬ ɦɨɥeɤɭɥɚɥɢ ɩɨɥɢɦeɪɥɚɪ ԟɨɫɢɥ ɛўɥɚɞɢ, ɬeɦɩeɪɚɬɭɪɚ 
ɨɪɬɢɲɢ ɛɢɥɚɧ ɭɥɚɪɧɢɧɝ ɦɢԕɞɨɪɢ ɨɪɬɚɞɢ.  

Ɉɥɢɧɚɞɢɝɚɧ ɦɭԟɢɦ ɦɚԟɫɭɥɨɬɥɚɪ:  
ɗɬɢɥ ɯɥɨɪɢɞ, ɧɨɪɦɚɥ ɲɚɪɨɢɬɞɚ ɝɚɡ (ɤɨɧɞeɧɫɚɰɢɹɥɚɧɢɲ ɯɚɪɨɪɚɬɢ 

+12,3
ɨɋ). ɍɧɢ AlCl3 ɢɲɬɪɨɤɢɞɚ ɷɬɢɥeɧɝɚ HCl ɬɚɴɫɢɪ ɷɬɬɢɪɢɛ ɨɥɢɧɚɞɢ: 

 

 

 

 

ɗɬɢɥɯɥɨɪɢɞ ɷɬɢɥɥɨɜɱɢ ɚɝeɧɬ ɫɢɮɚɬɢɞɚ ԕўɥɥɚɧɢɥɚɞɢ. Ɇɚɫɚɥɚɧ, 
ɞɢeɬɢɥɞɢɯɥɨɪɫɢɥɚɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ, ɬўɪɬ ɷɬɢɥ ԕўɪԑɨɲɢɧ ɜɚ ɯ.ɤ. 

ɗɬɢɥ ɛɪɨɦɢɞ ɫɭɸԕɥɢɤ (tΙɚɣ=38,4
ɨɋ). ɍɧɢ, ɦɨɬɨɪ ёԕɢɥԑɢɥɚɪɢɧɢ ɨɤɬɚɧ 

ɫɨɧɢɧɢ ɨɲɢɪɢɲ ɭɱɭɧ ɬeɬɪɚeɬɢɥԕўɪԑɨɲɢɧ ɷɪɢɬɦɚɫɢɧɢ ɬɚɣёɪɥɚɲɞɚ 
ɢɲɥɚɬɢɥɚɞɢ. 
Ɇɚɜɡɭ ɛɭɣɢɱɚ ɫɚɜɨɥɥɚɪ: 

 

1. Ƚɚɥɨɝɟɧɥɚɲ ɠɚɪɚёɧɥɚɪɢɧɢɧɝ ɬɚɜɫɢɮɢ. 
2. Ƚɚɥɨɝɟɧɥɚɲ ɪɟɚɤɫɢɹɥɚɪɢɧɢɧɝ ɬɭɪɥɚɪɢ. 
3. Ɋɚɞɢɤɚɥ ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ. 
4. ɋɭɸԕ ɮɚɡɚɞɚ ɯɥɨɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 

CH2

CH2

H2C

H2C

+ HCl
HCl

+ MCl3
H2C

+MCl4
–

H3C

H2C – Cl

H3C
+ MCl3

 

CH3 – CH2

+ H2C = CH2
CH3 – (CH2)2 – CH2

+ H2C = CH2 CH3 – (CH2)4 – CH2

+

 

CH2 = CH2 +  HCl
AlCl3

CH3 – CH2 – Cl (-10  - 40oS)
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5. ɗɬɚɧɧɢɧɝ ɩɨɥɢɯɥɨɪɥɢ ɯɨɫɢɥɚɥɚɪɢ. 
6. ɏɥɨɪɩɚɪɚɮɢɧɥɚɪ. 
7. Ⱥɪɟɧɥɚɪɧɢɧɝ ɯɥɨɪɥɢ ɯɨɫɢɥɚɥɚɪɢ. 
8. ɋɭɸԕ ɮɚɡɚɞɚ ɪɚɞɢɤɚɥ-ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɯɥɨɪɚɬɨɪɥɚɪɢ. 
9. ɋɭɸԕ ɮɚɡɚɞɚ ɪɚɞɢɤɚɥ-ɡɚɧɠɢɪɥɢ ɯɥɨɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ.  
10. 1,1,1-ɬɪɢɯɥɨɪeɬɚɧɧɢ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ.  
11. Ƚɚɡ ɮɚɡɚɫɢɞɚ ɯɥɨɪɥɚɲ. 

 

 

2-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ:Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɣɢɥɢɝɚ 125 ɦɢɧɝ 
ɬɨɧɧɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɯɨɦ ɚɲёɧɢ ɫɚɪɮ ɛɚɥɚɧɫɢ 

 

ɂɲɞɚɧ ɦɚԕɫɚɞ: Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɣɢɥɢɝɚ 125 ɦɢɧɝ ɬɨɧɧɚ 
ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɯɨɦ ɚɲёɧɢ ɫɚɪɮ ɛɚɥɚɧɫɢɧɢ ԟɢɫɨɛɥɚɲ. 

 

Ɍɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧ ɛўɣɢɱɚ ɣɢɥɢɝɚ 6000 ɬɨɧɧɚ ɛɭɬɟɧ-1 ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɢɛ, ɬɭɪɥɢ ɦɚɪɤɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɞɚ ɛɭɬɟɧ-1 ԟɚɪ ɯɢɥ ɦɢԕɞɨɪɞɚ 
ɫɨɦɨɧɨɦɟɪ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢ. 
 1. Ȼɭɬɟɧ-1 ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɷɬɢɥɟɧɧɢ ɛɭɬɟɧ-1 ɝɚ ɚɣɥɚɧɢɲ ɦɢԕɞɨɪɢ 
85%ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ⱦɟɦɚɤ, ɣɢɥɢɝɚ 6000 ɬ ɛɭɬɟɧ-1 ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ 
ɫɚɪɮ ɛўɥɚɞɢɝɚɧ ɷɬɢɥɟɧ ɦɢԕɞɨɪɢ 

6000-85 

ɏ-100     ɯ=6000*100/85=7058 ɬ.ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ɋɟɚɤɰɢɹɝɚ 
ɤɢɪɢɲɦɚɝɚɧ ɷɬɢɥɟɧ ёԕɢɥԑɢ ɝɚɡɥɚɪɢ ɫɢɮɚɬɢɞɚ ɚɠɪɚɥɢɛ ɱɢԕɚɞɢ ɜɚ ёԕɢɛ 
ɸɛɨɪɢɥɚɞɢ. 

Ⱦɟɦɚɤ, ɛɭɬɟɧ-1 ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɷɬɢɥɟɧɧɢ ɢɲɥɚɬɢɲ (ɯɚɪɚɠɚɬ ԕɢɥɢɲ) 
ɤɨɟɮɮɰɢɟɧɬɢ 7058 : 6000=1.1763 ɝɚ ɬɟɧɝ. 

2. 125 000 ɬɨɧɧɚ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɷɬɢɥɟɧ ɦɢԕɞɨɪɢɧɢ 
ɚɧɢԕɥɚɣɦɢɡ. Ȼɢɪ ɣɢɥɞɚ ɫɚɪɮ ɛўɥɚɞɢɝɚɧ ɷɬɢɥɟɧɧɢɧɝ ɭɦɭɦɢɣ ɦɢԕɞɨɪɢ 137000 
ɬ.ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

137 000 – 7058 =129 942 ɬɨɧɧɚ ɷɬɢɥɟɧ. 
Ⱦɟɦɚɤ, 125 000 ɬɨɧɧɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ 129 942 ɬɨɧɧɚ 

ɷɬɢɥɟɧ ɜɚ 6000 ɬɨɧɧɚ ɛɭɬɟɧ -1 ɫɚɪɮ ԕɢɥɢɧɚɞɢ. 
3. 125 000 ɬɨɧɧɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɱɭɧ ɯɚɪɚɠɚɬ ԕɢɥɢɧɚёɬɝɚɧ 

ɦɨɧɨɦɟɪɥɚɪɧɢ ɦɢԕɞɨɪɢɧɢ ɚɧɢԕɥɚɣɦɢɡ. 
129 942+6000=135 942 ɬɨɧɧɚ 

4. Ɍɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɞɚ ɦɨɧɨɦɟɪɥɚɪɧɢɧɝ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲ ɦɢԕɞɨɪɢ 
(ɤɨɧɜɟɪɫɢɹ) 95% ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. Ⱦɟɦɚɤ, 135 942 ɬɨɧɧɚ ɦɨɧɨɦɟɪɥɚɪ 
ɚɪɚɥɚɲɦɚɫɢɞɚɧ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɚɞɢɝɚɧ ɦɢԕɞɨɪɢɧɢ ɬɨɩɚɦɢɡ. 

135 942---100 

        ɏ  ---95           ɯ= 129 144 ɬɨɧɧɚ 

Ⱦɟɦɚɤ, ɩɨɥɢɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɢɞɚ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɦɚɝɚɧ ɦɨɧɨɦɟɪɥɚɪ 
ɚɪɚɥɚɲɦɚɫɢ (ɷɬɢɥɟɧ+ ɛɭɬɟɧ -1) ɦɢԕɞɨɪɢ: 

135942- 129144=6798  ɬɨɧɧɚɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 
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Ȼɭ ɦɢԕɞɨɪɞɚɝɢ ɦɨɧɨɦɟɪɥɚɪ ɚɪɚɥɚɲɦɚɫɢ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɞɚ ԕɚɣɬɦɚɫ 
ɣўԕɨɬɢɥɚɞɢ. 

Ⱦɟɦɚɤ, ɛɭɬɟɧ -1 ɜɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɞɚ ԟɚɦɦɚɫɢ 
ɛўɥɢɛ 1058+6798= 7856 ɬɨɧɧɚ ɷɬɢɥɟɧ (ɷɬɢɥɟɧ+ɛɭɬɟɧ-1 ɚɪɚɥɚɲɦɚɫɢ) ԕɚɣɬɦɚɫ 
ɣўԕɨɬɢɥɚɹɩɬɢ. 

ȿɧɞɢ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢ ɨɯɢɪɢɞɚɧ 
ɩɨɥɢɦɟɪɥɚɧɢɲɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɣўԕɨɬɢɲɥɚɪɧɢ ԟɢɫɨɛɥɚɛ ɬɨɩɚɦɢɡ. 

5. Ԟɨɫɢɥ ɛўɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɝɪɚɧɭɥɚɥɚɪɢɧɢ ɷɥɚɲɞɚ ɤɚɬɬɚɥɢɝɢ ɬўԑɪɢ 
ɤɟɥɦɚɝɚɧ ɝɪɚɧɭɥɚɥɚɪ ɦɢԕɞɨɪɢ, ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɚёɬɝɚɧ ɦɨɧɨɦɟɪɥɚɪ 
ɦɢԕɞɨɪɢɧɢ 0.296 % ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

 129144---100 

         ɏ  --- 0.296         ɏ= 129144 * 0.296/100= 382.3 ɬɨɧɧɚ 

 

6. Ƚɪɚɧɭɥɚɝɚ ԕɢɪԕɢɲ ɜɚԕɬɢɞɚ ɫɨɜɭɬɢɲ ɫɭɜɢɞɚ ɣɢԑɢɥɢɛ ԕɨɥɝɚɧ 
ɩɨɥɢɦɟɪɧɢ ɦɚɣɞɚ ɡɚɪɪɚɱɚɥɚɪɢ, ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɚёɬɝɚɧ ɦɨɧɨɦɟɪɥɚɪ 
ɦɢԕɞɨɪɢɧɢ 0.23% ɢɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

129 144 --- 100 

       ɏ    ---0.23  ɯ = 129 144 * 0.23 / 100 = 297 ɬ. 
7. ɗɤɫɬɪɭɞɟɪɥɚɲ ɠɚɪɚёɧɢɞɚ ɭɱɢɛ ɱɢԕɚёɬɝɚɧ ɰɢɤɥɨɝɟɤɫɚɧɧɢ ɱɢԕɚɪɢɛ 

ɸɛɨɪɢɲ ɬɢɪԕɢɲɢɞɚɧ ɣўԕɨɬɢɥɚёɬɝɚɧ ɩɨɥɢɦɟɪ ɦɢԕɞɨɪɢ, ɩɨɥɢɦɟɪɝɚ 
ɚɣɥɚɧɚёɬɝɚɧ ɦɨɧɨɦɟɪɥɚɪ ɦɢԕɞɨɪɢɧɢ 0.6574 % ɢɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

129 144 ---100 

        ɏ   ---0.6574 

ɏ=129 144 * 0.6574/100=849 ɬɨɧɧɚ 

8. Ԕɨɥɞɢԕ ɰɢɤɥɨɝɟɤɫɚɧɞɚɧ ɬɨɡɚɥɚɲɞɚ (ɛɭԑɥɚɬɝɢɱɞɚ) ɰɢɤɥɨɝɟɤɫɚɧ 
ɛɭԑɥɚɪɢ ɛɢɥɚɧ ɨɥɢɛ ɱɢԕɢɥɚёɬɝɚɧ ɩɨɥɢɦɟɪ ɦɢԕɞɨɪɢ, ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɚёɬɝɚɧ 
ɦɨɧɨɦɟɪɥɚɪ ɦɢԕɞɨɪɢɧɢ 0.183% ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

129144 --- 100 

       ɏ  --- 0.183 

ɏ= 129144 * 0.183/100= 236.3  ɬɨɧɧɚ 

9. ɐɢɤɥɨɝɟɤɫɚɧɞɚ ɷɪɢɝɚɧ ɦɨɧɨɦɨɥɟɤɭɥɹɪ (ɩɚɫɬ ɦɨɥɟɤɭɥɚɥɢ) ɩɨɥɢɷɬɢɥɟɧ 
ɦɢԕɞɨɪɢ, ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɚёɬɝɚɧ ɦɨɧɨɦɟɪɥɚɪ ɦɢԕɞɨɪɢɧɢ 1.8% ɢɧɢ ɬɚɲɤɢɥ 
ɷɬɚɞɢ. 

129144 --- 100 

       ɏ  --- 1.8 

ɏ= 129144 * 1.8/100= 2324.6  ɬɨɧɧɚ 

10. Ɏɚɨɥɫɢɡɥɚɧɬɢɪɢɥɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɛɢɥɚɧ ɱўɤɦɚɝɚ ɬɭɲɢɛ, ɨɥɢɛ 
ɱɢԕɢɛ ɤɟɬɢɥɚёɬɝɚɧ ɩɨɥɢɦɟɪ ɦɢԕɞɨɪɢ, ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɚёɬɝɚɧ ɦɨɧɨɦɟɪɥɚɪ 
ɦɢԕɞɨɪɢɧɢ 0.0424 % ɢɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 

129144 --- 100 

       ɏ  ---0.0424 

ɏ= 129144 * 0.0424/100=54.8  ɬɨɧɧɚ 

Ȼɭɬɟɧ -1 ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɦɚɬɟɪɢɚɥ ɛɚɥɚɧɫɢ 2.9-ɠɚɞɜɚɥɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 

 

2.9-ɠɚɞɜɚɥ 
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Ʉɢɪɢɲ ɱɢԕɢɲ 

ɧɨɦɢ ɦɢԕɞɨɪɢ ɧɨɦɢ ɦɢԕɞɨɪɢ 

ɷɬɢɥɟɧ 7058 ɬ. 1.Ȼɭɬɟɧ – 1 

2. Ёԕɢɥԑɢ ɝɚɡɥɚɪ 
ɛɢɥɚɧ ɱɢԕɚɞɢɝɚɧ 
ɜɚ ԕɚɣɬɦɚɫ ɝɚɡɥɚɪ 

6000 ɬ. 
1058 ɬ. (ԕɚɣɬɦɚɫ) 

ɠɚɦɢ 7058 ɬ.  7058 ɬ. 
 

ɉɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢ ɦɚɬɟɪɢɚɥ ɛɚɥɚɧɫɢ ɠɚɞɜɚɥɢ. 
2.10-ɠɚɞɜɚɥ 

ɤɢɪɢɲ ɑɢԕɢɲ 

ɧɨɦɢ Ɇɢԕɞɨɪɢ 
(ɬ) 

ɧɨɦɢ Ɇɢԕɞɨɪɢ (ɬ) 

1. ɗɬɢɥɟɧ 

2. ɛɭɬɟɧ-1 

129942 

6000 

1.ɉɨɥɢɷɬɢɥɟɧ 

2.ɉɨɥɢɦɟɪɥɚɲɞɚ ɩɨɥɢɦɟɪɝɚ 
ɚɣɥɚɧɦɚɣ ɣўԕɨɥɚɞɢɝɚɧ 
ɦɨɧɨɦɟɪɥɚɪ 

3. ɗɥɚɲɞɚ ɤɚɬɬɚɥɢɝɢ ɬўԑɪɢ 
ɤɟɥɦɚɝɚɧ ɝɪɚɧɭɥɚɥɚɪ 

4.Ƚɪɚɧɭɥɚɝɚ ԕɢɪԕɢɥɚёɬɝɚɧɞɚ 
ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 
ɦɚɣɞɚ ɡɚɪɪɚɱɚɥɚɪɢ 

5.ȿɤɫɬɪɭɞɟɪ ɬɢɪԕɢɲɢɞɚɧ 
ɱɢԕɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 

6.ɐɢɤɥɨɝɟɤɫɚɧɞɚ  ɷɪɢɝɚɧ ɩɚɫɬ 
ɦɨɥɟɤɭɥɚ  ɦɚɫɫɚɥɢ  ɩɨɥɢɷɬɢɥɟɧ 

7.ɉɚɫɬ ɦɨɥɟɤɭɥɚɥɢ ɩɨɥɢɷɬɢɥɟɧ 

8.Ɏɚɨɥɫɢɡɥɚɧɬɢɪɢɥɝɚɧ 
ɤɚɬɚɥɢɡɚɬɨɪ ԕɨɥɞɢԕɥɚɪɢ ɛɢɥɚɧ 
ɱɢԕɢɛ ɤɟɬɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 

125000 

6798 (ԕɚɣɬɦɚɫ) 
 

382.3 (ԕɚɣɬɚɪ) 
 

297 (ԕɚɣɬɚɪ) 
 

849 (ԕɚɣɬɚɪ) 
 

236.3 (ԕɚɣɬɚɪ) 
 

2324.6 (ԕɚɣɬɦɚɫ) 
 

 

54.8 (ԕɚɣɬɦɚɫ) 

ɀɚɦɢ 135 942 ɀɚɦɢ 135 942 
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Ȼɭɬɟɧ -1 ɜɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɭɦɭɦɢɣ ɦɚɬɟɪɢɚɥ ɛɚɥɚɧɫɢ 
ɠɚɞɜɚɥɢ. 

2.11-ɠɚɞɜɚɥ 

Ʉɢɪɢɲ ɑɢԕɢɲ 

ɧɨɦɢ Ɇɢԕɞɨɪɢ  ɧɨɦɢ Ɇɢԕɞɨɪɢ  
1. Ȼɭɬɟɧ -1 ɨɥɢɲ 
ɭɱɭɧ ɷɬɢɥɟɧ 

2. 

ɉɨɥɢɦɟɪɥɚɧɢɲɝɚ 
ɨɥɢɧɝɚɧ ɷɬɢɥɟɧ 

7058 ɬ. 
 

129 942 

1.ɉɨɥɢɷɬɢɥɟɧ 

2.ɛɭɬɟɧ -1 ɨɥɢɲɞɚ ԕɚɣɬɦɚɫ 
ɣўԕɨɬɢɥɚɞɢɝɚɧ ɷɬɢɥɟɧ 

3.ɉɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 
ԕɚɣɬɚɪ ɱɢԕɢɧɞɢɥɚɪ 

4.ɉɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚɝɢ ԕɚɣɬɦɚɫ 
ɣўԕɨɬɢɲɥɚɪ 

125000 

 

1058 

 

1764.6 

 

 

9177.4 

ɀɚɦɢ 137000 ɀɚɦɢ 137000 

  

Ɍɭɪɥɢ ɦɚɪɤɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ԕўɲɢɦɱɚɥɚɪ 
(ɚɧɬɢɨɤɫɢɞɚɧɬɥɚɪ, ɫɢɪԑɚɧɢɲ ɚɝɟɧɬɥɚɪɢ, ɚɧɬɢɚɞɝɟɡɢɜɥɚɪ ɜɚ ɯ.ɤ.) ɬɟɯɧɨɥɨɝɢɤ 
ɠɚɪɚёɧɧɢ ɬɭɪɥɢ ɛɨɫԕɢɱɥɚɪɢɞɚ ɩɨɥɢɷɬɢɥɟɧ ɬɚɪɤɢɛɢɝɚ ԕўɲɢɥɚɞɢɥɚɪ. 
Ԕўɲɢɦɱɚɥɚɪɧɢ ԕɚɣɫɢ ɛɨɫԕɢɱɞɚ ԕўɲɢɥɢɲɢɝɚ ԕɚɪɚɛ, ɲɭ ɛɨɫԕɢɱɞɚɧ ɛɨɲɥɚɛ 
ɭɥɚɪɧɢ ԟɚɪɚɠɚɬɢ ɜɚ ɣўԕɨɬɢɥɢɲɢ ɦɚɬɟɪɢɚɥ ɛɚɥɚɧɫ ɬɚɪɤɢɛɢɝɚ ɤɢɪɢɬɢɥɢɲɢ 
ɲɚɪɬ.ɍɧɞɚɧ ɬɚɲԕɚɪɢ ɦɚɬɟɪɢɚɥ ɛɚɥɚɧɫ ɬɚɪɤɢɛɢɝɚ ɩɨɥɢɦɟɪɥɚɧɢɲɞɚ  
ԕɚɬɧɚɲɚёɬɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪ ɤɨɦɩɥɟɤɫɢɧɢ ɬɚɲɤɢɥ ɷɬɭɜɱɢ ɦɨɞɞɚɥɚɪ, 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɮɚɨɥɫɢɡɥɚɧɬɢɪɭɜɱɢ ɦɨɞɞɚɥɚɪ, ɷɪɢɬɭɜɱɢ ɫɢɮɚɬɢɞɚ 
ɢɲɥɚɬɢɥɚёɬɝɚɧ ɰɢɤɥɨɝɟɤɫɚɧɥɚɪɧɢ ɢɲɥɚɬɢɥɚёɬɝɚɧ ɦɢԕɞɨɪɢ ɜɚ ɭɥɚɪɧɢ 
ɣўԕɨɬɢɲ ɦɢԕɞɨɪɥɚɪɢ ԟɚɦ ɤɢɪɢɬɢɥɢɲɢ ɤɟɪɚɤ. 

 

ɉɨɥɢɦɟɪɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ  ɤɨɪɯɨɧɚɥɚɪɢɞɚ ɚɫɨɫɢɣ ɜɚ ёɪɞɚɦɱɢ ɠɢԟɨɡ 
ɜɚ ɞɚɫɬɝɨԟɥɚɪɧɢ ɬɚɧɥɚɲ ɜɚ ԟɢɫɨɛɥɚɛ ɱɢԕɢɲ. 

  

Ʌɨɣɢԟɚɧɢ ɭɲɛɭ ɛўɥɢɦɢɞɚ ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɛɚɪɱɚ 
ɚɫɨɫɢɣ ɜɚ ԕўɲɢɦɱɚ ɠɢԟɨɡ ɜɚ ɞɚɫɬɝɨԟɥɚɪ ɬɚɧɥɚɧɚɞɢ.Ʌɨɣɢԟɚɥɚɲɞɚ ɛɟɪɢɥɝɚɧ 
ɣɢɥɥɢɤ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɧɭɦɞɨɪɥɢɝɢɞɚɧ, ԟɚɦɞɚ ԟɚɪ ɛɢɪ ɠɢԟɨɡ ɜɚ ɞɚɫɬɝɨԟɧɢ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɧɭɦɞɨɪɥɢɝɢɞɚɧ ɤɟɥɢɛ ɱɢԕɢɛ, ɭɲɛɭ ɠɢԟɨɡ ɜɚ ɞɚɫɬɝɨԟɥɚɪɧɢ 
ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɞɚ ɢɲɥɚɬɢɥɢɲɢ ɥɨɡɢɦ ɛўɥɝɚɧ ɫɨɧɢ ԟɢɫɨɛɥɚɛ ɬɨɩɢɥɚɞɢ. 
ɍɲɛɭ ԟɢɫɨɛ ɢɲɥɚɪɢɧɢ ɛɚɠɚɪɢɲ ɭɱɭɧ ɬɚɥɚɛɚ ɥɨɣɢԟɚɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɢɲɢ 
ɤўɡɞɚ ɬɭɬɢɥɝɚɧ ɦɚԟɫɭɥɨɬɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɤɨɪɯɨɧɚɫɢɞɚ ԕɚɧɞɚɣ ɚɦɚɥɝɚ 
ɨɲɢɪɢɥɢɲɢɧɢ (ɭɡɥɭɤɥɢ, ɭɡɥɭɤɫɢɡ, ɧɟɱɚ ɫɦɟɧɚɥɢɤ, ԟɚɮɬɚɫɢɝɚ ɧɟɱɚ ɤɭɧ 
ɢɲɥɚɧɚɞɢ) ɛɢɥɢɲɢ ɤɟɪɚɤ. Ȼɢɪ ɣɢɥ ɞɚɜɨɦɢɞɚ ɧɟɱɚ ɤɭɧ ɜɚ ɧɟɱɚ ɫɨɚɬ ɦɚԟɫɭɥɨɬ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɫɚɪɮɥɚɧɢɲɧɢ ԟɢɫɨɛɥɚɛ ɬɨɩɢɥɝɚɧɢɞɚɧ ɫўɧɝ, ԟɚɪ ɛɢɪ ɠɢԟɨɡ 
ɜɚ ɞɚɫɬɝɨԟɧɢ 1 ɫɨɚɬɞɚɝɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɧɭɦɞɨɪɥɢɝɢɝɚ ԕɚɪɚɛ ɭɧɢ ɤɟɪɚɤɥɢ 
ɫɨɧɢ ԟɢɫɨɛɥɚɛ ɬɨɩɢɥɚɞɢ. 
 Ԕɭɣɢɞɚ ɭɡɥɭɤɥɢ, 2 ɫɦɟɧɚɥɢ, ԟɚɮɬɚɫɢɝɚ 5 ɤɭɧ ɢɲɥɚɣɞɢɝɚɧ ɤɨɪɯɨɧɚɧɢ 
ɛɢɪ ɣɢɥɥɢɤ ɢɲ ɫɨɚɬɢɧɢ ԟɢɫɨɛɥɚɛ ɬɨɩɢɲ ɧɚɦɭɧɚ ɫɢɮɚɬɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 
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365-(52-52-6-3)=252 

ɛɭ ɟɪɞɚ: 365 – ɛɢɪ ɣɢɥɥɢɤ ɤɭɧɥɚɪ ɫɨɧɢ 

    52-    ɛɢɪ ɣɢɥɞɚɝɢ ɲɚɧɛɚ ɤɭɧɥɚɪɢ ɫɨɧɢ 

    52- ɛɢɪ ɣɢɥɞɚɝɢ ɹɤɲɚɧɛɚ ɤɭɧɥɚɪɢ ɫɨɧɢ 

     6- ɛɢɪ ɣɢɥɞɚɝɢ ɛɚɣɪɚɦ ɤɭɧɥɚɪɢ ɫɨɧɢ 

     3-  ɛɢɪ ɣɢɥɞɚ ɪɟɠɚɥɚɲɬɢɪɢɥɦɚɝɚɧ ɬɚɴɦɢɪɥɚɪ ɭɱɭɧ  ɫɚɪɮ ɛўɥɚɞɢɝɚɧ 
ɤɭɧɥɚɪ ɫɨɧɢ. 
 ɘԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧɢɞɟɤ ɤɨɪɯɨɧɚ 2 ɫɦɟɧɚɞɚ (ԟɚɪ ɛɢɪ ɫɦɟɧɚ ɢɲ ɜɚԕɬɢ 
8 ɫɨɚɬɞɚɧ ɛўɥɝɚɧɢɞɚ) ɢɲɥɚɲɢɧɢ ԟɢɫɨɛɝɚ ɨɥɫɚɤ ,ɛɢɪ ɣɢɥɥɢɤ ɢɲ ɫɨɚɬɥɚɪɢɧɢ 
ԕɭɣɢɞɚɝɢɱɚ ԟɢɫɨɛɥɚɣɦɢɡ. 
   252ɯ (8*2) =4032 ɫɨɚɬ. 
 ɍɲɛɭ ɫɨɚɬɥɚɪ ԟɢɫɨɛɥɚɧɢɛ ɬɨɩɢɥɝɚɱ ԟɚɪ ɛɢɪ ɬɚɧɥɚɧɝɚɧ ɠɢԟɨɡ ɜɚ 
ɞɚɫɬɝɨԟɧɢ ɛɢɪ ɫɨɚɬɥɢɤ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɧɭɦɞɨɪɥɢɝɢɝɚ ɬɨɩɢɥɝɚɧ ɫɨɧɢɧɢ 
ɤўɩɚɣɬɢɪɢɥɫɚ, ɭɲɛɭ ɠɢԟɨɡɧɢ ɛɢɪ ɣɢɥɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɢ ɦɭɦɤɢɧ ɛўɥɝɚɧ 
ɦɚԟɫɭɥɨɬ ɦɢԕɞɨɪɢ ɚɧɢԕɥɚɧɚɞɢ. Ɇɚɫɚɥɚɧ ɫɨɚɬɢɝɚ 300 ɤɝ ( 0.3ɬ) ɦɚԟɫɭɥɨɬ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɭɧɭɦɞɨɪɥɢɝɢɝɚ ɷɝɚ ɠɢԟɨɡɧɢ ɛɢɪ ɣɢɥɥɢɤ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɭɧɭɦɞɨɪɥɢɝɢ  

4032ɯ 0,3= 1209,6 ɬ.ɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢ. 
 Ⱥɝɚɪ ɭɲɛɭ ɦɚԟɫɭɥɨɬɞɚɧ ɣɢɥɢɝɚ 7000 ɬ. ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɪɟɠɚɥɚɲɬɢɪɢɥɝɚɧ ɛўɥɫɚ, ɤɟɪɚɤɥɢ ɠɢԟɨɡ ɫɨɧɢ 

7000:1209,6=5,78≈ 6 ɞɟɛ ԕɚɛɭɥ ԕɢɥɢɧɚɞɢ. Ȼɭɧɞɚ ɠɢԟɨɡɧɢ ɮɨɣɞɚɥɢ 
ɢɲ ɤɨɟɮɮɰɢɟɧɬɢ  

 

   5,78 

   ―    = 0,965   ɧɢ ɬɚɲɤɢɥ  ɷɬɚɞɢ. 
   6 

 

3–ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ:Ɋɟɡɢɧɚɧɢ ɷɤɫɩɥɭɬɚɰɢɨɧ ɯɨɫɫɚɥɚɪɢɧɢ ԟɢɫɨɛɥɚɲ 

 

ɂɲɞɚɧ ɦɚԕɫɚɞ: Ɋɟɡɢɧɚɧɢɧɝ ɷɤɫɩɥɭɬɚɰɢɨɧ ɯɨɫɫɚɥɚɪɢɧɢ ԟɢɫɨɛɥɚɲ. 
ȿɣɢɥɢɲɝɚ ɛўɥɝɚɧ ԕɚɪɲɢɥɢɤ (β) ɀ/ɦ3

 ɛɢɥɚɧ ɢɮɨɞɚɥɚɧɚɞɢ   ɜɚ   ԕɭɣɢɞɚɝɢ  
ɮɨɪɦɭɥɚ  ɨɪԕɚɥɢ  ɬɨɩɢɥɚɞɢ: 

 
ɛɭ ɟɪɞɚ Ⱥ — ɢɲԕɚɥɚɧɢɲɞɚ ɛɚɠɚɪɢɥɝɚɧ ɢɲ, ɀ (ɀɨɭɥɶ); ɭ ԕɭɣɢɞɚɝɢ 

ɮɨɪɦɭɥɚɞɚɧ ɬɨɩɢɥɚɞɢ: 

 
ɛɭ ɟɪɞɚ Ɏ — ɫɢɧɚɲ ɜɚԕɬɢɞɚɝɢ ɢɲԕɚɥɚɧɢɲ ɤɭɱɢɧɢɧɝ ўɪɬɚɱɚ ɦɢԕɞɨɪɢ, ;             

ℓ -ɢɲԕɚɥɚɧɢɲ ɣўɥɢ (ɦ); ɭ ԕɭɣɢɞɚɝɢ ɮɨɪɦɭɥɚɞɚɧ ɬɨɩɢɥɚɞɢ: 

 
ɛɭɟɪɞɚυ — ɧɚɦɭɧɚɦɚɪɤɚɡɢɛўɣɥɚɛɫɢɪɩɚɧɢɲɬɟɡɥɢɝɢ, ɦ/ɫ; ɬ — 

ɫɢɧɚɲɜɚԕɬɢ, ɫ; Ⱦ — ɧɚɦɭɧɚɦɚɪɤɚɡɥɚɪɢɨɪɚɫɢɞɚɝɢɦɚɫɨɮɚ, ɦ; ɧ — 

ɫɢɧɚɲɜɚԕɬɢɞɚɝɢɞɢɫɤɧɢɧɝɚɣɥɚɧɢɲɥɚɪɫɨɧɢ. 
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Ɇɂ- 2 ɬɢɩɢɞɚɝɢ ɦɚɲɢɧɚɞɚ ɢɲԕɚɥɚɧɢɲ ɜɚԕɬɢɞɚ ɛɚɠɚɪɢɥɝɚɧ ɢɲ Ⱥ 

ԕɭɣɢɞɚɝɢ ɮɨɪɦɭɥɚɥɚɪ ёɪɞɚɦɢɞɚ ɬɨɩɢɥɚɞɢ: 

 
ёɤɢ 

 
ɛɭ ɟɪɞɚ ɧ — ɫɢɧɚɲ ɜɚԕɬɢɞɚɝɢ ɞɢɫɤɧɢɧɝ ɚɣɥɚɧɢɲɥɚɪ   
ɫɨɧɢ;  ɚ — ɞɢɧɚɦɨɦɟɬɪ ɦɚԟɤɚɦɥɚɧɝɚɧ ɧɭԕɬɚɞɚɧ 
ɪɢɱɚɝ ɚɣɥɚɧɢɲ ɦɚɪɤɚɡɢɝɚɱɚ ɛўɥɝɚɧ ɦɚɫɨɮɚ, ɦ;  Ɋ — 

ɸɤ   (Ɋ1) ɨɫɢɥɝɚɧ ɧɭԕɬɚɞɚɧ ɪɢɱɚɝɧɢɧɝ ɚɣɥɚɧɢɲ ɦɚɪ-

ɤɚɡɢɝɚɱɚ ɛўɥɝɚɧ ɦɚɫɨɮɚ, ɭ 0,42 ɦ (42 ɫɦ); Ɋ1 — 

ɪɢɱɚɝɧɢɧɝ ɭɡɭɧ ɟɥɤɚɫɢɝɚ ɚɣɥɚɧɭɜɱɢ ɦɨɦɟɧɬɧɢ 
ɦɭɜɨɡɚɧɚɬɥɚɲ ɭɱɭɧ ԕɭɣɢɥɝɚɧ ɤɭɱɧɢɧɝ ўɪɬɚɱɚ   
ɦɢԕɞɨɪɢ, ɇ, Ɋ2 - ɩɪɭɠɢɧɚɥɢ ɞɢɧɚɦɨɦɟɬɪɧɢ  
ɫɢɧɚɲ ɜɚԕɬɢɞɚɝɢ ўɪɬɚɱɚ ɤўɪɫɚɬɢɲɢ, ; Ɋ3 - ɚɫɛɨɛ 
ɞɨɢɦɢɣɫɢ, ɇ; Ɋ3 ɧɢɧɝ ԕɢɣɦɚɬɢɧɢ ɬɨɩɢɲ ɣўɥɢ Ɇɂ-2 ɬɢɩɢɞɚɝɢ ɦɚɲɢɧɚɧɢɧɝ 
ɬɟɯɧɢɤɚɜɢɣ ԟɭɠɠɚɬɢɞɚ ɛɟɪɢɥɚɞɢ ёɤɢ ɭɧɢ ɬɨɩɢɲɞɚ 82- ɪɚɫɦɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 

3,67·10
10

 – ɝɤ ·ɫɦ ԟɢɫɨɛɢɞɚ ɛɟɪɢɥɝɚɧ ɢɲԕɚɥɚɧɢɲɞɚ ɛɚɠɚɪɢɥɝɚɧ ɢɲɞɚɧ 
ɤȼɬ · ɫɨɚɬ ɝɚ ўɬɢɲ ɤɨɷɮɮɢɰɢɟɧɬɢ. 

Ⱥɝɚɪ ɦɚɲɢɧɚɞɚ ɩɪɭɠɢɧɚɥɢ ɞɢɧɚɦɨɦɟɬɪ ɛўɥɦɚɫɚ, ԟɢɫɨɛɥɚɲ 
ɮɨɪɦɭɥɚɫɢɞɚɝɢ Ɋ2·ɚ ԕўɲɢɥɭɜɱɢ ɧɨɥɝɚ ɬɟɧɝ ɛўɥɚɞɢ. ɂɲԕɚɥɚɧɢɲ ɤɭɱɢ Ɏɢɲԕ ɜɚ 
ɢɲԕɚɥɚɧɢɲ ɤɨɷɮɮɢɰɢɟɧɬɥɚɪɢ μ ԕɭɣɢɞɚɝɢ ɮɨɪɦɭɥɚɥɚɪɞɚɧ ɬɨɩɢɥɚɞɢ: 

 

 
ёɤɢ  

 
ɋɢɧɚɲ ўɬɤɚɡɢɥɚёɬɝɚɧ ɢɤɤɚɥɚ ɧɚɦɭɧɚɞɚ ɪɟɡɢɧɚ ԟɚɠɦɢɧɢɧɝ ɤɚɦɚɣɢɲɢ 

(Δȼ) ԕɭɣɢɞɚɝɢɱɚ ɬɨɩɢɥɚɞɢ ɜɚ ɦɦ3
 (ɫɦ3) ɛɢɥɚɧ ɢɮɨɞɚɥɚɧɚɞɢ: 

 

 
ёɤɢ   

 

 
ɛɭ ɟɪɞɚ ɦ1 — ɲɤɚɥɚ ɧɚɦɭɧɚɧɢɧɝ ɫɢɧɚɲɝɚɱɚ ɛўɥɝɚɧ ɦɚɫɫɚɫɢ, ɤɝ (ɝ);              

ɦ2 — ɢɤɤɚɥɚ ɧɚɦɭɧɚɧɢɧɝ ɫɢɧɚɲɞɚɧ ɤɟɣɢɧɝɢ ɦɚɫɫɚɫɢ, ɤɝ (ɝ); ɪ — ɪɟɡɢɧɚ 
ɡɢɱɥɢɝɢ, ɤɝ/ɦ3 (ɝ/ɫɦ3

). 

ɀɢɥɜɢɪɥɢ ԕɭɦԕɨԑɨɡɧɢɧɝ ɟɞɢɪɢɲ ԕɨɛɢɥɢɹɬɢɧɢ ɢɮɨɞɚɥɨɜɱɢ ɤɨɷɮɮɢɰɢɟɧɬ 
Ʉ ԕɭɣɢɞɚɝɢ ɮɨɪɦɭɥɚɞɚɧ ɬɨɩɢɥɚɞɢ:            

 

82-ɪɚɫɦ. Ɇɂ-2    

ɦɚɲɢɧɚɫɢɞɚ   ɤɭɦɚɪɧɢɧɝ 
ɬɚɴɫɢɪ ɷɬɢɲ ɫɯɟɦɚɫɢ. 
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ɛɭ ɟɪɞɚ ɚɞ = A

V

  -  ɛɟɪɢɥɝɚɧ ԕɭɦԕɨԑɨɡɞɚ ɷɬɚɥɨɧ ɪɟɡɢɧɚɧɢɧɝ 
ɟɣɢɥɭɜɱɚɧɥɢɝɢ,   ɦ3/ɀ (ɫɦ3/ɤȼɬ · ɫɨɚɬ); ɚɷ — ɟɞɢɪɚ ɨɥɢɲ ԕɨɛɢɥɢɹɬɢ 70 ɦ3/ɀ 
(250 ɫɦ3/ɤȼɬ-ɫɨɚɬ) ɛўɥɝɚɧ ԕɭɦԕɨԑɨɡɞɚɝɢ ɷɬɚɥɨɧ ɪɟɡɢɧɚɧɢɧɝ ɟɣɢɥɭɜɱɚɧɥɢɝɢ. 

ȿɣɢɥɭɜɱɚɧɥɢɤ ά ԕɭɣɢɞɚɝɢ ɮɨɪɦɭɥɚɞɚɧ ɬɨɩɢɥɚɞɢ ɜɚ ɦ3/ɀ (ɫɦ3/ɤȼɬ · ɫɨɚɬ) 
ɛɢɥɚɧ ɢɮɨɞɚɥɚɧɚɞɢ: 

 

 
ɋўɧɝɪɚ ɨɥɢɧɝɚɧ ɢɲ ɧɚɬɢɠɚɥɚɪɢ ԕɭɣɢɞɚɝɢ ɠɚɞɜɚɥɞɚ ɤɟɥɬɢɪɢɥɝɚɧ [4] 

ɧɨɪɦɚɥɚɪ ɛɢɥɚɧ ɫɨɥɢɲɬɢɪɢɛ ɤўɪɢɥɚɞɢ. 
 

Ɋɟɡɢɧɚ ɚɪɚɥɚɲɦɚɥɚɪ ɪɟɰɟɩɬɢɧɢ ɬɭɡɢɲ. Ɇɢɫɨɥ ɬɚɪɢԕɚɫɢɞɚ ԕɭɣɢɞɚɝɢ 
ɬɚɪɤɢɛɝɚ ɷɝɚ ɛўɥɝɚɧ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɪɟɰɟɩɬɢ ɤɟɥɬɢɪɢɥɝɚɧ. Ȼɭɧɞɚ 
ɪɟɰɟɩɬɥɚɪɧɢɧɝ ɬɭɪɥɢ ɤўɪɢɧɢɲɢ ɹɴɧɢ 100 ɦɚɫɫɚɜɢɣ ԕɢɫɦ ɤɚɭɱɭɤɤɚ ɧɢɫɛɚɬɚɧ, 
ɦɚɫɫɚɜɢɣ ɮɨɢɡɞɚ, ԟɚɠɦɢɣ ɮɨɢɡɞɚ, ɞɚɫɬɝɨɯɝɚ 1 ɬɚ ɸɤɥɚɲ ɭɱɭɧ  ɡɚɪɭɪ 
ɢɧɝɪɟɞɢɟɧɬɥɚɪ ɦɢԕɞɨɪɢ ɤɟɥɬɢɪɢɥɝɚɧ.  

 

1- ɝɭɪɭԟɝɚ ɬɨɩɲɢɪɢԕ 

ɇɚɦɭɧɚ 

№ 

Ʉɚɭɱɭɤ ɜɚ 
ɢɧɝɪɟɞɢɟɧɬɥɚ

ɪ ɧɨɦɢ 

100 ɦɚɫɫɚ 

ԕɢɫɦ 
ɤɚɭɱɭɤɤɚ 
ɧɢɫɛɚɬɚɧ 
ɦɚɫɫɚɜɢɣ 

ԕɢɫɦ 
ɦɢԕɞɨɪɢ 

Ɇɚɫɫɚ 

% 

ɂɧɝɪɟ-

ɞɢɟɧɬ 
ɡɢɱɥɢɝɢ 

ɝ/ɫɦ3 

ɂɧɝɪɟ
-ɞɢɟɧɬ 
ɯɚɠɦɢ 

Ԟɚɠɦ 

% 

1 ɬɚ  
ɸɤɥɚɲ 

ɭɱɭɧ  
ɢɧɝɪɟɞ

ɢɟɧɬ 
ɬɨɪɬɢɲ 
ԟɢɫɨɛɢ 

ɤɝ* 

1 2 3 4 5 6 7 8 

1 ɋɄɋ-30 ȺɊɆ  100 53,9 0,96 0,96 65,78 88,31 

2 Ɋɟɝɟɧɟɪɚɬ Ɋ-

20 

10 5,39 1,20 1,20 5,25 8,83 

3 Ɉɥɬɢɧɝɭɝɭɪɬ 
(S) 

2,5 1,35 2,05 2,05 0,77 2,21 

4 Ⱥɥɬɚɤɫ 1,5 0,81 1,47 1,47 0,64 1,32 

5 Ɋɭɯ ɨɤɫɢɞɢ 5 2,69 5,42 5,42 0,58 4,41 

6 ɇɟɨɡɨɧ 1 0,54 1,19 1,19 0,53 0,88 

7 ɋɬɟɚɪɢɧ 
ɤɢɫɥɨɬɚɫɢ 

1,50 0,81 0,96 1,56 0,97 1,32 

8 Ԕɭɪɭɦ 
ɤɚɧɚɥɥɢ 

35 18,87 
1,80 19,45 12,25 30,91 

9 Ԕɭɪɭɦ 
ɮɨɪɫɭɧɤɚɥɢ 

20 10,79 1,82 11 6,93 17,66 
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10 ɉɚɪɚɮɢɧ 3 1,62 0,9 3,34 2,10 2,65 

11 Ɇɚɡɭɬ 6 3,23 0,9 6,67 4,20 5,30 

ɀɚɦɢ 185,50 100 - 158,52 100 163,80 

 

Ɍɨɩɲɢɪɢԕ ɲɭɧɞɚɧ ɢɛɨɪɚɬɤɢ ɞɚɫɬɥɚɛɤɢ ɠɚɞɜɚɥɧɢɧɝ 1-ɭɫɬɭɧɢɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ 100 ɦɚɫɫɚɜɢɣ ԕɢɫɦ ɤɚɭɱɭɤɤɚ ɧɢɫɛɚɬɚɧ ɨɥɢɧɝɚɧ ɢɧɝɪɟɞɢɟɧɬɥɚɪ 
ɦɢԕɞɨɪɢɧɢ ɦɚɫɫɚɜɢɣ ɮɨɢɡ ɦɢԕɞɨɪɢɝɚ ўɬɤɚɡɢɲ. 
 

2- ɝɭɪɭԟɝɚ ɬɨɩɲɢɪɢԕ 

Ԕɭɣɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɬɟɯɧɢɤ ɩɥɚɫɬɢɧɚ ɭɱɭɧ ɦўɥɠɚɥɥɚɧɝɚɧ ɪɟɡɢɧɚ 
ɚɪɚɥɚɲɦɚ ɪɟɰɟɩɬɢɧɢ 40 ɤɝ ɥɢ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɪɟɰɟɩɬɢɧɢ ɬɚɣёɪɥɚɲɝɚ 
ўɬɤɚɡɢɲ.  

ɇɚɦɭɧɚ 

№ 

Ʉɚɭɱɭɤ ɜɚ 
ɢɧɝɪɟɞɢɟɧɬɥɚɪ 

ɧɨɦɢ 

100 ɦɚɫɫɚ ԕɢɫɦ 
ɤɚɭɱɭɤɤɚ ɧɢɫɛɚɬɚɧ 

ɦɚɫɫɚɜɢɣ ԕɢɫɦ ɦɢԕɞɨɪɢ 

Ɍɚɥɚɛ ɷɬɢɥɝɚɧ  
40 ɤɝ ɚɪɚɥɚɲɦɚ 
ɬɚɣёɪɥɚɲ ɭɱɭɧ  
ɬɨɪɬɢɲ ԟɢɫɨɛɢ 

ɤɝ* 

1 2 3 4 

1 ɋɄɋ-30 ȺɊɆ  100 22,07 

2 Ɋɟɝɟɧɟɪɚɬ Ɋ-20 10 2.20 

3 Ɉɥɬɢɧɝɭɝɭɪɬ (S) 2,5 0,55 

4 Ⱥɥɬɚɤɫ 1,5 0,33 

5 Ɋɭɯ ɨɤɫɢɞɢ 5 1,10 

6 ɇɟɨɡɨɧ 1 0,22 

7 ɋɬɟɚɪɢɧ ɤɢɫɥɨɬɚɫɢ 1,50 0,33 

8 Ԕɭɪɭɦ ɤɚɧɚɥɥɢ 35 7,72 

9 Ԕɭɪɭɦ ɮɨɪɫɭɧɤɚɥɢ 20 4,40 

10 ɉɚɪɚɮɢɧ 3 0,65 

11 Ɇɚɡɭɬ 6 1,32 

ɀɚɦɢ 185,50 40,1 

 

3- ɝɭɪɭԟɝɚ ɬɨɩɲɢɪɢԕ 

Ԕɭɣɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ԕɨɥɢɩɥɢ ɪɟɡɢɧɚ–ɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɭɱɭɧ 
ɦўɥɠɚɥɥɚɧɝɚɧ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɪɟɰɟɩɬɢɧɢ ɦɚɫɫɚɜɢɣ ɮɨɢɡɞɚ ɢɮɨɞɚɥɚɧɝɚɧ 
ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɪɟɰɟɩɬɢɧɢ ɬɚɣёɪɥɚɲ.  

ɇɚɦɭɧɚ 

№ 
Ʉɚɭɱɭɤ ɜɚ 

ɢɧɝɪɟɞɢɟɧɬɥɚɪ ɧɨɦɢ 

100 ɦɚɫɫɚ ԕɢɫɦ ɤɚɭɱɭɤɤɚ ɧɢɫɛɚɬɚɧ 
ɦɚɫɫɚɜɢɣ ԕɢɫɦ ɦɢԕɞɨɪɢ 

Ɇɚɫɫɚ 

% 

1 ɋɄɋ-30 ȺɊɆ  100 53,9 

2 Ɋɟɝɟɧɟɪɚɬ Ɋ-20 10 5,39 

3 Ɉɥɬɢɧɝɭɝɭɪɬ (S) 2,5 1,35 

4 Ⱥɥɬɚɤɫ 1,5 0,81 

5 Ɋɭɯ ɨɤɫɢɞɢ 5 2,69 
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6 ɇɟɨɡɨɧ 1 0,54 

7 ɋɬɟɚɪɢɧ ɤɢɫɥɨɬɚɫɢ 1,50 0,81 

8 Ԕɭɪɭɦ ɤɚɧɚɥɥɢ 35 18,87 

9 Ԕɭɪɭɦ ɮɨɪɫɭɧɤɚɥɢ 20 10,79 

10 ɉɚɪɚɮɢɧ 3 1,62 

11 Ɇɚɡɭɬ 6 3,23 

ɀɚɦɢ 185,50 100 

 

4- ɝɭɪɭԟɝɚ ɬɨɩɲɢɪɢԕ 

Ԕɭɣɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɢɫɫɢԕɥɢɤ ɛɚɪɞɨɲ ɪɟɡɢɧɚ-ɬɟɯɧɢɤ ɛɭɸɦɥɚɪ ɭɱɭɧ 
ɦўɥɠɚɥɥɚɧɝɚɧ ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɪɟɰɟɩɬɢɧɢ Σɚɠɦɢɣ ɮɨɢɡɞɚ ɢɮɨɞɚɥɚɧɝɚɧ 
ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚ ɪɟɰɟɩɬɢɧɢ ɬɚɣёɪɥɚɲ.  

ɇɚɦɭɧɚ 

№ 

Ʉɚɭɱɭɤ ɜɚ 
ɢɧɝɪɟɞɢɟɧɬɥɚɪ 

ɧɨɦɢ 

100 ɦɚɫɫɚ 

ԕɢɫɦ 
ɤɚɭɱɭɤɤɚ 
ɧɢɫɛɚɬɚɧ 
ɦɚɫɫɚɜɢɣ 

ԕɢɫɦ ɦɢԕɞɨɪɢ 

ɂɧɝɪɟ-

ɞɢɟɧɬ 
ɡɢɱɥɢɝɢ 

ɝ/ɫɦ3 

ɂɧɝɪɟ-

ɞɢɟɧɬ 
ɯɚɠɦɢ 

Ԟɚɠɦ 

% 

1 2 3 5 6 7 

1 ɋɄɋ-30 ȺɊɆ  100 0,96 0,96 65,78 

2 Ɋɟɝɟɧɟɪɚɬ Ɋ-20 10 1,20 1,20 5,25 

3 Ɉɥɬɢɧɝɭɝɭɪɬ (S) 2,5 2,05 2,05 0,77 

4 Ⱥɥɬɚɤɫ 1,5 1,47 1,47 0,64 

5 Ɋɭɯ ɨɤɫɢɞɢ 5 5,42 5,42 0,58 

6 ɇɟɨɡɨɧ 1 1,19 1,19 0,53 

7 ɋɬɟɚɪɢɧ ɤɢɫɥɨɬɚɫɢ 
1,50 0,96 1,56 0,97 

8 Ԕɭɪɭɦ ɤɚɧɚɥɥɢ 35 1,80 19,45 12,25 

9 Ԕɭɪɭɦ ɮɨɪɫɭɧɤɚɥɢ 
20 1,82 11 6,93 

10 ɉɚɪɚɮɢɧ 3 0,9 3,34 2,10 

11 Ɇɚɡɭɬ 6 0,9 6,67 4,20 

ɀɚɦɢ 185,50 - 158,52 100 
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Ԕўɲɢɦɱɚ ɜɚɡɢɮɚɥɚɪ: 
 

1 ɜɚɡɢɮɚ: 
 

 “Ɋɟɡɢɧɚ ɬɟɯɧɢɤɚ ɦɚԟɫɭɥɨɬɥɚɪɢ” ɜɚ “ɒɢɧɚ” ɬɭɲɭɧɱɚɥɚɪɢɧɢ “ȼɟɧɧɚ 
ɞɢɚɝɪɚɦɦɚɫɢ” ёɪɞɚɦɢɞɚ ɫɨɥɢɲɬɢɪɢɧɝ. 
 

Ниɦа учуɧ? Ниɦа учуɧ?

Ниɦа учуɧ? Ниɦа учуɧ?

1. Ⱥɣɥɚɧɚ ёɤɢ ɬўΕɪɢ ɬўɪɬɛɭɪɱɚɤ ɲɚɤɥɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲɧɢ ўɡɢɧɝɢɡ
ɬɚɧɥɚɣɫɢɡ.

2. ɑɢɡɦɚɧɢɧɝ ɤўɪɢɧɢɲɢɧɢ - ɦɭɥɨΣɚɡɚɥɚɪ ɡɚɧɠɢɪɢɧɢɬўΕɪɢ ɱɢɡɢΙɥɢɦɢ, 

ɬўΕɪɢ ɱɢɡɢΙɥɢ ɷɦɚɫɥɢɝɢɧɢ ўɡɢɧɝɢɡ ɬɚɧɥɚɣɫɢɡ. 

3. Ƀўɧɚɥɢɲ ɤўɪɫɚɬɤɢɱɥɚɪɢ ɫɢɡɧɢɧɝ Ιɢɞɢɪɭɜɥɚɪɢɧɝɢɡɧɢ: ɞɚɫɬɥɚɛɤɢ
Σɨɥɚɬɞɚɧ ɢɡɥɚɧɢɲɝɚɱɚ ɛўɥɝɚɧ ɣўɧɚɥɢɲɢɧɝɢɡɧɢ ɛɟɥɝɢɥɚɣɞɢ. 

«ɇɢɦɚ ɭɱɭɧ?» ɱɢɡɦɚɫɢɧɢ ɬɭɡɢɲ ԕɨɢɞɚɥɚɪɢ

 



186 

 

2 ɜɚɡɢɮɚ: 
 

ȼɭɥɤɚɧɥɚɧɢɲɞɚ ɪɟɡɢɧɚ ɯɨɫɫɚɥɚɪɢɧɢ ўɡɝɚɪɢɲɢɧɢ “Ȼɚɥɢԕ ɫɤɥɟɬɢ” 

ɱɢɡɦɚɫɢ ёɪɞɚɦɢɞɚ ɨɱɢɛ ɛɟɪɢɧɝ. 
 

26

ɑɢɡɦɚɧɢ ɬɭɡɢɲ ԕɨɢɞɚɫɢ ɛɢɥɚɧ
ɬɚɧɢɲɚɞɢɥɚɪ. Ⱥɥɨԟɢɞɚ/ɤɢɱɢɤ ɝɭɪɭԟɥɚɪɞɚ
ɸԕɨɪɢ “ɫɭɹɝɢɞɚ” ɤɢɱɢɤ ɦɭɚɦɦɨɧɢ
ɢɮɨɞɚɥɚɣɞɢ, ɩɚɫɬɞɚ ɷɫɚ, ɭɲɛɭ ɤɢɱɢɤ
ɦɭɚɦɦɨɥɚɪ ɦɚɜɠɭɞɥɢɝɢɧɢ ɬɚɫɞɢԕɥɨɜɱɢ
ɞɚɥɢɥɥɚɪ ёɡɢɥɚɞɢ

Ʉɢɱɢɤ ɝɭɪɭԟɥɚɪɝɚ ɛɢɪɥɚɲɚɞɢɥɚɪ, 

ɬɚԕԕɨɫɥɚɣɞɢɥɚɪ, ўɡɥɚɪɢɧɢɧɝ ɱɢɡɦɥɚɪɢɧɢ
ɬўɥɞɢɪɚɞɢɥɚɪ. ɍɦɭɦɢɣ ɱɢɡɦɚɝɚ
ɤɟɥɬɢɪɚɞɢɥɚɪ.

“Ȼɚɥɢԕ ɫɤɟɥɟɬɢ”
ɱɢɡɦɚɫɢ

Ȼɢɪ ԕɚɬɨɪ
ɦɭɚɦɦɨɥɚɪɧɢ
ɬɚɫɜɢɪɥɚɲ ɜɚ ɭɧɢ ɟɱɢɲ
ɢɦɤɨɧɢɧɢ ɛɟɪɚɞɢ.

Ɍɢɡɢɦɥɢ ɮɢɤɪɥɚɲ, 

ɬɭɡɢɥɦɚɝɚ ɤɟɥɬɢɪɢɲ, 

ɬɚԟɥɢɥ ԕɢɥɢɲ
ɤўɧɢɤɦɚɥɚɪɢɧɢ
ɪɢɜɨɠɥɚɧɬɢɪɚɞɢ

ɂɲ ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɬɚԕɞɢɦɨɬɢ

“БаȓȐқ șȒеȓеȚȐ” чȐȏȔаșȐ
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3-ȼɚɡɢɮɚ:  
 

Ɋɟɡɢɧɚ ɦɚԟɫɭɥɨɬɥɚɪɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɯɨɦ-ɚɲёɥɚɪɝɚ ɨɢɞ 
“ɑɚɪɯɩɚɥɚɤ” ɠɚɞɜɚɥɢɧɢ ɬўɥɞɢɪɢɧɝ (ɦɨɞɞɚɝɚ ԕɚɪɚɛ  
+    ёɤɢ    -     ɛɟɥɝɢɫɢɧɢ ԕўɣɢɧɝ). 
 

Ɇɨɞɞɚ Ʉɚɭɱ
ɭɤ 

Ɍɭɥ
ɞɢɪ
ɭɜɱ
ɢ 

Ɇɨɞ
ɢɮɢɤ
ɚɬɨɪ 

ȼɭɥɤ
ɚɧɥɚ
ɲ 

ɗɪɢɬ
ɭɜɱɢ 

Ɍўɥɞɢ
ɪɭɜɱɢ 

Ȼɭɬɚɞɢ
ɟɧ 

ɤɚɭɱɭɤ
ɢ (ɋɄȻ 

ёɤɢ 
ɋɄȾ) 

Ȼɭɬɚɞɢ
ɟɧ 

ɫɬɢɪɨɥ 
ɤɚɭɱɭɤ

ɢ 

(ɋɄɋ) 

Ȼɭɬɢɥ 
ɤɚɭɱɭɤ

ɢ 

(ȻɄ) 

Ʉɟɧɝɚɸ
ɜɱɚɧɯɨ
ɦ-ɚɲё 

 

        

ɉɥɚɫɬɢ
ɤ ɯɨɦ-

ɚɲё 

 

        

ɗɪɢɬɝɢ
ɱɥɚɪ 

 
        

 

4 ɜɚɡɢɮɚ. ɒɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɯɨɦ-ɚɲёɥɚɪ ɛўɣɢɱɚ 
“Ԕɚɧɞɚɣ?” ɦɟɬɨɞɢ ёɪɞɚɦɢɞɚ  ɠɚɞɜɚɥɧɢ ɬўɥɞɢɪɢɧɝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ԕɚɧɞɚɣ?  

ɏɨɦ-

ɚɲёɥɚɪ 
Ԕɚɧɞɚɣ?  

Ԕɚɧɞɚɣ?  

Ԕɚɧɞɚɣ?  Ԕɚɧɞɚɣ?  

Ԕɚɧɞɚɣ?  

Ԕɚɧɞɚɣ?  

Ԕɚɧɞɚɣ?  

Ԕɚɧɞɚɣ?  
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ԔЎɒɂɆɑȺ ȼȺɁɂɎȺɅȺɊ. 
1 ɜɚɡɢɮɚ: Ƚɭɪɭԟɞɚɝɢ ԟɚɪ ɛɢɪ ɬɚɥɚɛɚɝɚ ɢɧɞɢɜɢɞɭɚɥ ɬɚɪɡɞɚ “Ʉɚɭɱɭɤ”, “Ɋɟɡɢɧɚ” 

ɜɚ “Ɍўɥɞɢɪɭɜɱɢ”, “ɗɪɢɬɭɜɱɢ”, “Ⱥɪɚɥɚɲɦɚ” ɫɭɡɥɚɪɢɝɚ “ɋɢɧɤɜɟɣɧ” ɬɭɡɢɲ 
ɬɨɩɲɢɪɢɥɚɞɢ.  

 

“ɋɢɧɤɜɟɣɧ” ɦɟɬɨɞɢɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɛɨɫԕɢɱɥɚɪɢ: 
1. Ўԕɢɬɭɜɱɢ ɬɚɥɚɛɚɥɚɪɝɚ ɦɚɜɡɭɝɚ ɨɢɞ ɬɭɲɭɧɱɚ, ɠɚɪɚёɧ ёɤɢ ԟɨɞɢɫɚ 

ɧɨɦɢɧɢ ɛɟɪɚɞɢ. 
2. Ɍɚɥɚɛɚɥɚɪɞɚɧ ɭɥɚɪ ԟɚԕɢɞɚɝɢ ɮɢɤɪɥɚɪɢɧɢ ԕɢɫԕɚ ɤўɪɢɧɢɲɞɚ 

ɢɮɨɞɚɥɚɲɥɚɪɢ ɫўɪɚɥɚɞɢ. əɴɧɢ, ɲɟɴɪɝɚ ўɯɲɚɬɢɛ 5 ԕɚɬɨɪ ɦɚɴɥɭɦɨɬɥɚɪ 
ёɡɢɲɥɚɪɢ ɤɟɪɚɤ ɛўɥɚɞɢ. ɍ ԕɭɣɢɞɚɝɚ ԕɨɢɞɚɝɚ ɚɫɨɫɚɧ ɬɭɡɢɥɢɲɢ ɤɟɪɚɤ: 
1-ԕɚɬɨɪɞɚ ɦɚɜɡɭ ɛɢɪ ɫўɡ ɛɢɥɚɧ (ɨɞɚɬɞɚ ɨɬ ɛɢɥɚɧ) ɢɮɨɞɚɥɚɧɚɞɢ. 
2-ԕɚɬɨɪɞɚ ɦɚɜɡɭɝɚ ɠɭɞɚ ɦɨɫ ɤɟɥɚɞɢɝɚɧ ɢɤɤɢɬɚ ɫɢɮɚɬ ɛɟɪɢɥɚɞɢ. 
3-ԕɚɬɨɪɞɚ ɦɚɜɡɭ 3ɬɚ ɯɚɪɚɤɚɬɧɢ ɛɢɥɞɢɪɭɜɱɢ ɮɟɴɥ ɛɢɥɚɧ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 
4-ԕɚɬɨɪɞɚ ɬɟɦɚɝɚ ɞɨɢɪ ɦɭԟɨɤɚɦɚ ɷɬɭɜɱɢɥɚɪɧɢɧɝ ԟɢɫɫɢёɬɢɧɢ 
ɢɮɨɞɚɥɨɜɱɢ ɠɭɦɥɚ ɬɭɡɢɥɚɞɢ. ɍ ɬўɪɬ ɫўɡɞɚɧ ɢɛɨɪɚɬ ɛўɥɚɞɢ. 
5-ԕɚɬɨɪɞɚ ɦɚɜɡɭɧɢ ɦɨԟɢɹɬɢɧɢ ɢɮɨɞɚɥɨɜɱɢ ɛɢɬɬɚ ɫўɡ ɛɟɪɢɥɚɞɢ. ɍ 
ɦɚɜɡɭɧɢɧɝ ɫɢɧɨɧɢɦɢ ɛўɥɚɞɢ. 

 

2 ɜɚɡɢɮɚ: ɏɚɪ ɛɢɪ ɝɭɪɭԟɝɚ “ɒɢɧɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɯɨɦ 
ɚɲɴёɥɚɪ” ɦɚɜɡɭɫɢɝɚ “Ʉɥɚɫɬɟɪ” ɭɫɭɥɢ ёɪɞɚɦɢɞɚ ɞɢɚɝɪɚɦɦɚ ɬɭɡɢɲ ɜɚɡɢɮɚɫɢ  
ɬɨɩɲɢɪɢɥɚɞɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɏɨɦ ɚɲёɥɚɪ 

ɗɥɚɫɬɨɦɟ
ɪɥɚɪ 

Ɋɚɧɝ 
ɛɟɪɭɜɱɢ 

 

 

 Ⱥɫɨɫɢɣ 
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“Ʉɥɚɫɬɟɪ” ɭɫɭɥɢɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɛɨɫԕɢɱɥɚɪɢ: 
 

1. Ɍɨɩɲɢɪɢԕɧɢ ɞɢԕԕɚɬ ɛɢɥɚɧ ўԕɢɛ ɱɢԕɢɧɝ. 
2. Ɏɢɤɪɧɢ ɬɚɪɦɨԕɥɚɧɢɲ ɠɚɪɚёɧɢɞɚ ɩɚɣɞɨ ɛўɥɝɚɧ ԟɚɪ ɛɢɪ ɮɢɤɪɧɢ ёɡɢɧɝ. 
3. ɂɦɥɨ ɯɚɬɨɥɚɪ ɜɚ ɛɨɲԕɚ ɠɢԟɚɬɥɚɪɝɚ ɷɴɬɢɛɨɪ ɛɟɪɦɚɧɝ. 
4. Ȼɟɥɝɢɥɚɧɝɚɧ ɜɚԕɬɞɚɧ ɭɧɭɦɥɢ ɮɨɣɞɚɥɚɧɢɲɝɚ ɜɚ ɮɢɤɪɢɧɝɢɡɧɢ 

ɠɚɦɥɚɲɝɚ ԟɚɪɚɤɚɬ ԕɢɥɢɧɝ. 
5. Ԟɚɪ ɛɢɪ ɬɚɪɦɨԕɞɚ ɬɚɥɚɛ ԕɢɥɢɧɚёɬɝɚɧ ɬɭɲɭɧɱɚɥɚɪɝɚ ɦɭɦɤɢɧ ԕɚɞɚɪ 

ɬўɥɚɪɨԕ ɠɚɜɨɛ ɛɟɪɢɲɝɚ ԟɚɪɚɤɚɬ ԕɢɥɢɧɝ. 
6. ɀɚɜɨɛɥɚɪɧɢ ёɡɢɲɞɚ ɮɚԕɚɬ ўɡ ɛɢɥɢɦɥɚɪɢɧɝɢɡɝɚ ɬɚɹɧɝɚɧ ԟɨɥɞɚ ɢɲ 

ɸɪɢɬɢɧɝ. 
 

4–ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ:əɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮɢɧɢ 
ԟɢɫɨɛɥɚɲ 

ɂɲɞɚɧ ɦɚԕɫɚɞ:əɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮɢɧɢ ԟɢɫɨɛɥɚɲ. 
1000 ɤɝ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɝɚ ɫɚɪɮɥɚɧɚɞɢɝɚɧ 

ɬɨɩɢɧɚɦɛɭɪɧɢɧɝ ɦɚɬɟɪɢɚɥ ɛɚɥɚɧɫ ɬɭɡɢɲ 

Ȼɟɪɢɥɝɚɧ: Ɍɚɣёɪ ɦɚԟɫɭɥɨɬ ɧɚɦɥɢɝɢ – 12  %: 

 1000 ɤɝ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɞɚɝɢ ɧɚɦɥɢɤ ɦɢԕɞɨɪɢ: 

    
120

100

121000




 ɤɝ,          (3.7.1) 

ɛɭ ɟɪɞɚ: 12 – ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚɧɢɧɝ ɧɚɦɥɢɝɢ, % 

Ⱥɛɫɨɥɸɬ ԕɭɪɭԕ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɦɢԕɞɨɪɢ:        1000 – 120 = 880 ɤɝ; 
 

ɂɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɱɢԕɢɧɞɢɥɚɪ 

 

 

ɀɚɪɚёɧ ɧɨɦɢ 

Ԟɨɫɢɥ 
ɛўɥɚɞɢɝɚɧ 
ɱɢԕɢɧɞɢ 

% 

Ԕɚɣɬɚ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ 

ɱɢԕɢɧɞɢ % 

 

Ԕɚɣɬɚ 
ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧ 

ɱɢԕɢɧɞɢ % 

ɋɚɪɚɥɚɲ ɜɚ ɬɚɯɥɚɲ 1,5 1,5 0,0 

əɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ 
ɩɨɥɨɬɧɨɫɢɧɢ ԕɢɪԕɢɲ 
ɜɚ ɪɭɥɨɧɝɚ ԕɚɣɬɚ ўɪɚɲ 

1,0 1,0 0,0 

ɉɨɥɨɬɧɨ ԕɭɣɢɲ 

 
5,0 5,0 0,0 

Ɇɚɫɫɚɧɢ ɬɨɡɚɥɚɲ 0,5 0,5 0,0 

Ɇɚɫɫɚ 

ɬɚɣёɪɥɚɲ 
0,05 0,06 0,04 

Ɍɨɩɢɧɚɦɛɭɪɧɢ 
ɩɢɲɢɪɢɲ 

30 0 30 

Ɍɨɩɢɧɚɦɛɭɪ ɦɚɣɞɚɥɚɲ 
ɜɚ ɫɚɪɚɥɚɲ 

20 0 20 
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Ɍɚɣёɪ ɦɚԟɫɭɥɨɬɧɢɧɝ ɫɚɪɚɥɚɲ ɜɚ ɬɚɯɥɚɲ ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 
ɱɢԕɢɧɞɢ ɦɢԕɞɨɪɢ 

880 ɯ 1,015 = 893,2 ɤɝ 

ɛɭ ɟɪɞɚ: 1,015 – ɫɚɪɚɥɚɲ ɜɚ ɬɚɯɥɚɲ ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 1,5 % ɱɢԕɢɧɞɢ, 

ɑɢԕɢɧɞɢ ɦɢԕɞɨɪɢ: 
     893,2 – 880 = 13,2 ɤɝ 

ɒɭ ɠɭɦɥɚɞɚɧ:  - ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ:  13,2 ɤɝ 

 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧɢ -0. 

əɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɩɨɥɨɬɧɨɫɢɧɢ ԕɢɪԕɢɲ ɜɚ ɪɭɥɨɧɝɚ ԕɚɣɬɚ ўɪɚɲ 

893,2ɯ 1,01 = 902,132 ɤɝ 

ɛɭ ɟɪɞɚ: 1,01 – ɩɚɪɞɨɡɥɚɲ ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 1% ɱɢԕɢɧɞɢ. 
ɑɢԕɢɧɞɢ ɦɢԕɞɨɪɢ: 
     902,132 – 893,2 = 8,932 ɤɝ 

ɒɭ ɠɭɦɥɚɞɚɧ:  - ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ: 8,932 ɤɝ.; 
 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧɢ -0. 

ɉɨɥɨɬɧɨ ԕɭɣɢɲ ɠɚɪɚёɧɢɞɚ  ԟɨɫɢɥ ɛўɥɝɚɧ ɱɢԕɢɧɞɢ ɦɢԕɞɨɪɢ 
902,132 ɯ 1,05 = 947,2386 ɤɝ 

ɛɭ ɟɪɞɚ: 1,05 – ɤɚɪɬɨɧ ԕɭɣɢɲ ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 5% ɱɢԕɢɧɞɢ. 
ɑɢԕɢɧɞɢ ɦɢԕɞɨɪɢ: 
     947,2386 – 902,132 = 45,1066 ɤɝ 

ɒɭ ɠɭɦɥɚɞɚɧ:  - ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ: 45,1066 ɤɝ; 
 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧɢ -0. 

Ɇɚɫɫɚɧɢ ɬɨɡɚɥɚɲ ɠɚɪɚёɧɢɞɚ  ԟɨɫɢɥ ɛўɥɝɚɧ ɱɢԕɢɧɞɢ ɦɢԕɞɨɪɢ 
947,2386 ɯ 1,005 = 951,974793 ɤɝ 

ɛɭ ɟɪɞɚ: 1,005 – ɦɚɫɫɚɧɢ ɫɚɪɚɥɚɲ  ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 0,5 % 

ɱɢԕɢɧɞɢ. ɑɢԕɢɧɞɢ ɦɢԕɞɨɪɢ: 
     951,97473 – 947,2386 = 4,736193 ɤɝ 

ɒɭ ɠɭɦɥɚɞɚɧ:  - ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ:  4,736193 ɤɝ; 
 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧɢ -0. 

Ɇɚɫɫɚ ɬɚɣёɪɥɚɲ ɠɚɪɚёɧɢɞɚ  ԟɨɫɢɥ ɛўɥɝɚɧ ɱɢԕɢɧɞɢ ɦɢԕɞɨɪɢ 
951,974793 ɯ 1,001 = 952,926768 ~ 953 ɤɝ 

ɛɭ ɟɪɞɚ: 1,001 – ɦɚɫɫɚɧɢ ɬɚɣёɪɥɚɲ  ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 1 % ɱɢԕɢɧɞɢ. 
ɑɢԕɢɧɞɢ ɦɢԕɞɨɪɢ: 
     953 – 951,974793 = 1,025207~1 ɤɝ 

ɒɭ ɠɭɦɥɚɞɚɧ:  - ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ:  
6,0

05,0

03,01




 ɤɝ; 
 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧɢ:  1 – 0,6 = 0,4 ɤɝ. 

 

Ɍɨɩɢɧɚɦɛɭɪɧɢ ɩɢɲɢɪɢɲ 

953ɯ1,3 = 1238,9 ɤɝ 

ɛɭ ɟɪɞɚ: 1,3 – ɦɚɫɫɚɧɢ ɬɚɣёɪɥɚɲ  ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 30 % ɱɢԕɢɧɞɢ. 
ɑɢԕɢɧɞɢ ɦɢԕɞɨɪɢ:            1238,9 – 953 = 285,9 ɤɝ 

 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ:  0 ɤɝ; 

 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧɢ:  285,9 ɤɝ. 
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Ɍɨɩɢɧɚɛɭɪɧɢ ɦɚɣɞɚɥɚɲ ɜɚ ɫɚɪɚɥɚɲ 

1238,9ɯ1,2= 1486,68 ~ 1487 ɤɝ 

ɛɭ ɟɪɞɚ: 1,3 – ɦɚɫɫɚɧɢ ɬɚɣёɪɥɚɲ  ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 30 % ɱɢԕɢɧɞɢ. 
ɑɢԕɢɧɞɢ ɦɢԕɞɨɪɢ: 1487 – 1238,9= 248,1 ɤɝ 

 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ:  0 ɤɝ; 

 - ԕɚɣɬɚ ɢɲɥɚɬɢɥɦɚɣɞɢɝɚɧɢ:  248,19 ɤɝ. 
Ԕɚɣɬɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɱɢԕɢɧɞɢɥɚɪ ɛɢɥɚɧ ԟɢɫɨɛɥɚɧɝɚɧɞɚɝɢ ɫɚɪɮɢ: 

1487 – (13,2+8,932+45,1066+4,736193+0,6) =  

1487 – 72,574793 = 1414,425207 ~ 1415 ɤɝ 

 12 % ɧɚɦɥɢɝɢɧɢ ԟɢɫɨɛɝɚ ɨɥɝɚɧɞɚɝɢ ɬɨɩɢɧɚɦɛɭɪɧɢɧɝ ɫɨɥɢɲɬɢɪɦɚ 
ɫɚɪɮɢ: 

1415ɯ1,12  = 1584,8 ~  1585 ɤɝ 

Ɍɨɩɢɧɚɦɛɭɪɞɚɧ ɹɪɢɦ ɬɚɣёɪ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɤɚɭɫɬɢɤ 
ɫɨɞɚ (ɢɲԕɨɪ), ɧɚɬɪɢɣ ɝɢɩɨɯɥɨɪɢɬ ɜɚ ɫɭɜɧɢɧɝ ɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮɢ ɬɭɪɞɨɲ 
ɤɨɪɯɨɧɚɥɚɪɞɚ ўɡɥɚɲɬɢɪɢɥɝɚɧ ɦɢԕɞɨɪɢ ɨɥɢɧɞɢ.  

ɍɦɭɦɢɣ ɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮ: 

Ɍɨɩɢɧɚɦɛɭɪ ɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮɢ – 1585 ɤɝ. 
Ʉɚɭɱɬɢɤ ɫɨɞɚɧɢɧɝ ɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮɢ – 300 ɤɝ. 
ɇɚɬɪɢɣ ɝɢɩɨɯɥɨɪɢɬ ɫɨɥɢɲɬɢɪɦɚ ɫɚɪɮɢ – 50 ɤɝ. 
ɋɭɜ ɫɚɪɮɢ – 60 ɦ3 

Ɍɨɩɲɢɪɢԕɥɚɪ 

1. ɐɟɥɥɸɥɨɡɚɧɢ ɩɢɲɢɪɢɲ Ιɨɡɨɧɢɧɢɧɝ ɞɟɜɨɪ Ιɚɥɢɧɥɢɝɢɧɢ ɯɢɫɨɛɥɚɲ.  

 ȼɟɪɬɢɤɚɥ ԕɨɡɨɧɧɢɧɝ ɤɨɧɭɫ ɜɚ ɰɢɥɢɧɞɪ ԕɢɫɦɥɚɪɢ ɞɟɜɨɪ ԕɚɥɢɧɥɢɝɢɧɢ 
ԟɢɫɨɛɥɚɲ. Ⱥɩɩɚɪɚɬɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ɤўɪɢɧɢɲɢɧɢ Ⱥ4 ɮɨɪɦɚɬɝɚ ɱɢɡɢɲ, ɢɲɥɚɲ 
ɬɟɯɧɨɥɨɝɢɹɫɢɧɢ ёɡɢɲ.  

 1-ɬɨɩɲɢɪɢԕ.  ɂɤɤɢ ԕɚɜɚɬ ɦɟɬɚɥɥɞɚɧ ɹɫɚɥɝɚɧ  ԕɨɡɨɧ ɞɟɜɨɪɢɧɢɧɝ 
ԕɚɥɢɧɥɢɝɢɧɢ  ԟɢɫɨɛɥɚɧɝ: 
         Ⱥ) ԕɨɡɨɧɧɢɧɝ ɰɢɥɢɧɞɪ ԕɢɫɦɢ:  

C
pR

Dp
s

p

ц 





1

1
230 

, 

         Ȼ) ԕɨɡɨɧɧɢɧɝ ɤɨɧɭɫ ԕɢɫɦɢ:  

,
200 2

2 C
соsR

Dp
s

p

к 






 

ɛɭ ɟɪɞɚ:  s1,s2– ԕɨɡɨɧɧɢɧɝ ɰɢɥɢɧɞɪ ɜɚ ɤɨɧɭɫ ԕɢɫɦɥɚɪɢɞɚɝɢ ɞɟɜɨɪ ԕɚɥɢɧɥɢɝɢ, 

ɦɦ; p – ԟɢɫɨɛɝɚ ɨɥɢɧɝɚɧ ɛɨɫɢɦ, ɤɝ/ ɫɦ2
;  Dɰ– ɰɢɥɢɧɞɪ ɢɱɤɢ  ɞɢɚɦɟɬɪɢ, ɦɦ;  

Dɤ  - ɤɨɧɭɫ ԕɢɫɦɢɧɢɧɝ ɞɢɚɦɟɬɪɢ, ɦɦ; Rp– ɱўɡɢɥɢɲɝɚ ɪɭɯɫɚɬ ɷɬɢɥɝɚɧ 
ɤɭɱɥɚɧɢɲ, ɤɝ/ɦɦ2

; 1  – ɜɚ 2  – ɩɚɣɜɚɧɞɥɚɧɝɚɧ  ɱɨɤɥɚɪɧɢɧɝ ɩɢɲɢԕɥɢɤ 
ɤɨɷɮɮɢɰɢɟɧɬɢ, 1 =0,95 ɜɚ 2 =1;  C = 1;  α = 45o 

 (ɤɨɧɭɫ ɦɚɪɤɚɡɢɣ ɛɭɪɱɚɝɢɧɢɧɝ 
ɹɪɦɢ). Ԟɢɫɨɛɥɚɲ ɭɱɭɧ ɞɚɫɬɥɚɛɤɢ ɦɚɴɥɭɦɨɬɥɚɪ 1-ɠɚɞɜɚɥɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 
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1- ɠɚɞɜɚɥ  
Ԟɢɫɨɛɥɚɲ ɭɱɭɧ ɞɚɫɬɥɚɛɤɢ ɦɚɴɥɭɦɨɬɥɚɪ 

 

 

Ʉўɪɫɚɬɤɢɱɥɚɪ ɧɨɦɢ 

ȼɚɪɢɚɧɬɥɚɪ 

1 2 3 4 

Ԟɢɫɨɛɝɚ ɨɥɢɧɝɚɧ ɛɨɫɢɦ  ɪ,  ɤɝ/ɫɦ2
 11 6 10 12 

ɐɢɥɢɧɞɪɧɢɧɝ ɢɱɤɢ ɞɢɚɦɟɬɪɢ  Dɰ,  ɦɦ; 5000 5500 6000 6500 

Ʉɨɧɭɫ ԕɢɫɦɢɧɢɧɝ ɞɢɚɦɟɬɪɢ  Dɤ , ɦɦ; 2500 2500 3000 3000 

ɑўɡɢɥɢɲɝɚ ɪɭɯɫɚɬ ɷɬɢɥɝɚɧ ɤɭɱɥɚɧɢɲ Rp,ɤɝ/ɦɦ2
 40 44 42 40 

ɉɚɣɜɚɧɞɥɚɧɝɚɧ ɱɨɤɥɚɪɧɢɧɝ ɩɢɲɢԕɥɢɤ 
ɤɨɷɮɮɢɰɢɟɧɬɢ 1  

0,95 0,90 0,85 0,86 

ɉɚɣɜɚɧɬɥɚɧɝɚɧ ɱɨɤɥɚɪɧɢɧɝ ɩɢɲɢԕɥɢɤ 
ɤɨɷɮɮɢɰɢɟɧɬɢ  2  

1 

 

2-ɬɨɩɲɢɪɢԕ.  ɉɚɯɬɚ ɦɨɦɢԑɢ ɜɟɪɬɢɤɚɥ ԕɨɡɨɧɞɚ ɩɢɲɢɪɢɥɚɞɢ. Ԟɚɥԕɚ 
ɲɚɤɥɢɞɚ ɧɚɦɥɚɛ ɩɪɟɫɫɥɚɧɝɚɧ G ɤɝ ɨԑɢɪɥɢɤɞɚ ԕɨɡɨɧɝɚ ɠɨɣɥɚɲɬɢɪɢɥɚɞɢ. 
Ԕɨɡɨɧɞɚ ɛɢɪ ɫɭɬɤɚɞɚ ɩɢɲɢɪɢɥɝɚɧ ɚɛɫɨɥɸɬ ԕɭɪɭԕ ɰɟɥɥɸɥɨɡɚ ɦɢԕɞɨɪɢ Q, ɬ ɧɢ 
ԟɢɫɨɛɥɚɧɝ. 

100

6024)100(







aWG
Q

, 

ɛɭ ɟɪɞɚ:      –  ɩɚɯɬɚ ɦɨɦɢԑɢɧɢ ɩɢɲɢɪɢɲɝɚ ɫɚɪɮɥɝɚɧ ɜɚԕɬ (ɛɢɪ ɰɢɤɥ), ɦɢɧ; 
ɚ – ɩɢɲɢɪɢɲ ɠɚɪɚёɧɢɞɚɝɢ ɢɫɪɨɮ, %; W – ɩɚɯɬɚ ɦɨɦɢԑɢɧɢɧɝ ɧɚɦɥɢɝɢ %. 
Ԟɢɫɨɛɥɚɲ ɭɱɭɧ ɞɚɫɬɥɚɛɤɢ ɦɚɴɥɭɦɨɬɥɚɪ 2-ɠɚɞɜɚɥɞɚ ɤɟɥɬɢɪɢɥɝɚɧ. 

 

2-ɠɚɞɜɚɥ 

 Ԟɢɫɨɛɥɚɲ ɭɱɭɧ ɞɚɫɬɥɚɛɤɢ ɦɚɴɥɭɦɨɬɥɚɪ 

 

 

ɇɨɦɢ 

ȼɚɪɢɚɧɬɥɚɪ 

1 2 3 4 5 6 7 8 9 

Ԕɨɡɨɧɝɚ ɛɢɪ ɦɚɪɬɚ 
ɸɤɥɚɧɝɚɧ ɩɚɯɬɚ 
ɦɨɦɢԑɢ ɦɢԕɞɨɪɢ G, ɬ 

 

0,7 

 

0,7

5 

 

0,92 

 

0,8 

 

0,9 

 

1,0 

 

1,2 

 

1,5 

 

2,0 

ɇɚɦɥɢɝɢ W, % 48 60 126 126 48 60 126 48 60 

ɉɢɲɢɪɢɲ 
ɠɚɪɚёɧɢɞɚɝɢ ɢɫɪɨɮ ɚ,  
%  

 

7 

 

8 

 

9 

 

12 

 

10 

 

11 

 

13 

 

10 

 

8 

Ȼɢɪ ɦɚɪɬɚ ɩɢɲɢɪɢɲɝɚ 
ɫɚɪɮɥɚɧɝɚɧ ɜɚԕɬ  , 

ɦɢɧ 

 

10

5 

 

110 
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5–ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ:Ёԑɨɱɫɨɡɥɢɤɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ 
ўɪɝɚɧɢɲ 

ɂɲɞɚɧ ɦɚԕɫɚɞ: Ёԑɨɱɫɨɡɥɢɤɞɚɝɢ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ўɪɝɚɧɢɲ. 

Ɇɚɲԑɭɥɨɬɧɢ ɛɚɠɚɪɢɲ ɬɚɪɬɢɛɢ 

1. ɇɚɡɚɪɢɣ ɦɚɬɟɪɢɚɥɥɚɪɧɢ ɬўɥɢԕ ўɪɝɚɧɢɛ ɱɢԕɢɧɝ. 
2. Ɍɚɜɫɢɹ ԕɢɥɢɧɝɚɧ ɚɞɚɛɢёɬɥɚɪ ɛўɣɢɱɚ ɦɚɜɡɭɝɚ ɨɢɞ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɬɚԟɥɢɥ 
ԕɢɥɢɧɝ. 
3. Ⱥɦɚɥɢɣ ɦɚɲԑɭɥɨɬɝɚ ɛɟɪɢɥɝɚɧ ɬɨɩɲɢɪɢԕɥɚɪɧɢ ўԕɢɧɝ ɜɚ ɨɫɨɧɞɚɧ 
ɦɭɪɚɤɤɚɛɝɚ ԕɚɪɚɛ ɛɚɠɚɪɢɧɝ. 
4. Ўɬɢɥɝɚɧ ɦɚɜɡɭɥɚɪ ɛўɣɢɱɚ ɝɪɚɮɢɤ ɨɪɝɚɧɚɣɡɟɪɥɚɪ ɢɲɥɚɛ ɱɢԕɢɧɝ. 
5. Ўɬɢɥɝɚɧ ɦɚɜɡɭɥɚɪ ɛўɣɢɱɚ iSpring ɬɟɫɬɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɢɧɝ. 
6. Ⱥɦɚɥɢɣ ɦɚɲԑɭɥɨɬ ɦɚɜɡɭɫɢɝɚ ɨɢɞ ɫɢɧɤɜɟɣɧ ɬɭɡɢɧɝ. 
7. Ʉɢɱɢɤ ɝɭɪɭԟɥɚɪɝɚ ɛўɥɢɧɢɛ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ ɝɪɚɮɢɤ ɨɪɝɚɧɚɣɡɟɪɥɚɪ, iSpring 
ɬɟɫɬɥɚɪ ɜɚ ɫɢɧɤɜɟɣɧɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɢɧɝ. 

 

Ɍɨɩɲɢɪɢԕɥɚɪ 

Ɍɟɪɦɨёғɨɱ ɯɨɫɫɚɥɚɪɢɧɢ ўɪɝɚɧɢɲ 
1. Ɍɟɪɦɨёԑɨɱ ɨɥɢɲ ɦɭɦɤɢɧ ɛўɥɝɚɧ ɦɚԟɚɥɥɢɣ ёԑɨɱɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
2. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ԕўɥɥɚɧɢɥɢɲ ɫɨԟɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ ɜɚ ɢɡɨԟɥɚɧɝ. 
3. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɚɫɨɫɢɣ ɯɨɫɫɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
4. Ёԑɨɱɧɢ ɛɪɨɲɢɪɥɚɲ ɠɚɪɚёɧɢɧɢɧɝ ɦɨԟɢɹɬɢɧɢ ɬɭɲɭɧɬɢɪɢɛ ɛɟɪɢɧɝ. 
5. Ɍɟɪɦɨёԑɨɱ ɜɚ ɛɪɨɲɢɪɥɚɧɝɚɧ ёԑɨɱɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 

 

Ёқɢɥғɢ ɛɪɢɤɟɬɥɚɪɢɧɢ ўɪɝɚɧɢɲ 
6. Ɋɟɫɩɭɛɥɢɤɚɧɢɧɝ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɝɚ ɛўɥɝɚɧ ɷԟɬɢёɠɢɧɢ ɛɚёɧ ԕɢɥɢɧɝ. 
7. Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɚɮɡɚɥɥɢɤɥɚɪɢɧɢ ɜɚ ɭɥɚɪɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɜɚ 

ԕўɥɥɚɲɞɚɝɢ ɦɭɚɦɦɨɥɚɪɧɢ ɛɚёɧ ԕɢɥɢɧɝ. 
8. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢɧɢɧɝ ɬɭɪɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ ɜɚ ɭɥɚɪɧɢ ɬɚɜɫɢɮɥɚɧɝ. 
9. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ɜɚ ɩɟɥɥɟɬɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 
10. "RUF" ɛɪɢɤɟɬɥɚɪɢ, "Nestro" ɛɪɢɤɟɬɥɚɪɢ, "Pin-Kay" ɛɪɢɤɟɬɥɚɪɢɧɢ ўɡɚɪɨ 

ɬɚԕԕɨɫɥɚɧɝ.  
11. Ȼɪɢɤɟɬɥɚɪɧɢɧɝ ɱўԑɥɚɧɢɛ ɜɚ ɚɥɚɧɝɚɥɚɧɢɛ ёɧɢɲ ɠɚɪɚёɧɢɧɢ ɬɚԕԕɨɫɥɚɧɝ, 

ɛɭ ɠɚɪɚёɧɥɚɪɧɢɧɝ ɮɢɡɢɤ ɜɚ ɤɢɦёɜɢɣ ɦɨԟɢɹɬɢɧɢ ɢɡɨԟɥɚɧɝ. 
Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢ ўɪɝɚɧɢɲ 

12. Ɋɟɫɩɭɛɥɢɤɚɧɢɧɝ ɤɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɝɚ ɛўɥɝɚɧ ɷԟɬɢёɠɢɧɢ ɛɚёɧ 
ԕɢɥɢɧɝ. 

13. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɥɚɪɧɢɧɝ ɚɮɡɚɥɥɢɤɥɚɪɢɧɢ ɜɚ ɭɥɚɪɧɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɜɚ ԕўɥɥɚɲɞɚɝɢ ɦɭɚɦɦɨɥɚɪɧɢ ɛɚёɧ ԕɢɥɢɧɝ. 

14. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɠɚɪɚёɧɥɚɪɢ ɪɟɠɢɦɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
15. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɦɚԟɫɭɥɨɬɥɚɪɧɢ ɚɣɬɢɛ 

ɛɟɪɢɧɝ. 
16. Ȼɢɨɦɚɫɫɚ ɬɚɪɤɢɛɢɞɚ H:C ɜɚ O:C ɧɢɫɛɚɬɥɚɪɢɧɢɧɝ ўɡɝɚɪɢɲɢ ɛɢɥɚɧ ɫɢɮɚɬ 

ўɡɝɚɪɢɲɢɧɢ ɬɚɴɪɢɮɥɚɧɝ. 
17. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɜɚ ɡɢɱɥɚɲ ɠɚɪɚёɧɥɚɪɢɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ 

ɭɫɭɥɥɚɪ ɜɚ ɪɟɚɤɬɨɪɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
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V. ɄȿɃɋɅȺɊ ȻȺɇɄɂ 

 

Ȼɢɨɦɚɫɫɚɞɚɧ ɨɥɢɧɝɚɧ ёԕɢɥԑɢ ɛɪɢɤɟɬɢɞɚ ɤɭɥ ɦɢԕɞɨɪɢ 
ɦɟɴёɪɞɚɧ ɸԕɨɪɢ ɷɤɚɧɥɢɝɢ ɚɧɢԕɥɚɧɞɢ. Ʉɭɥ ɦɢԕɞɨɪɢɧɢ 
ɤɚɦɚɣɬɢɪɢɲ ɣўɥɥɚɪɢɧɢ ɢɡɥɚɧɝ. 

 

 
 

Ɍɭɪɥɢ ɛɢɨɦɚɫɫɚɥɚɪ ɧɚɦɭɧɚɥɚɪɢ, ɤўɦɢɪ, ɤɭɣɞɢɪɢɥɝɚɧ 
ɛɢɨɦɚɫɫɚɥɚɪ, ɛɪɢɤɟɬɥɚɪ ɬўɩɥɚɦɢɧɢ ɛɚԟɨɥɚɲ ɠɚɪɚёɧɢɞɚ 
ɭɥɚɪɧɢɧɝ ɬɚɪɤɢɛɢɞɚ ԕɚɧɱɚ ɭɝɥɟɪɨɞ, ԕɚɧɱɚ ɜɨɞɨɪɨɞ, ԕɚɧɱɚ 
ɤɢɫɥɨɪɨɞ ɛɨɪɥɢɝɢɧɢ ɚɧɢԕɥɚɲ ɦɚɫɚɥɚɫɢ ɤўɧɞɚɥɚɧɝ ԕўɣɢɥɞɢ. 
Ɇɭɚɦɦɨɧɢ ԕɚɧɞɚɣ ԟɚɥ ԕɢɥɢɲ ɦɭɦɤɢɧ. 

 

 

 
 

 

 

1-ке̜̭ 

2-ке̜̭ 

Ке̛̜̭̦ ̍̌ж̛̬̹̌ ̍о̭қ̸̛л̛̬̌ ̏̌ топ̛̛̹̬қл̬̌: 
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3-ɤɟɣɫ 

Ўɡɛɟɤɢɫɬɨɧɞɚ ɩɨɥɢɨɥɟɮɢɧ ɤɨɦɩɨɡɢɰɢɹɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɲɚɪɨɢɬɥɚɪɢ 

Ɍɨɲɤɟɧɬ ɲɚԟɪɢɞɚ ɠɨɥɚɲɝɚɧ “ɋɟɩɥɚ” ԔɄ ɩɨɥɢɩɪɨɩɢɥɟɧ ɜɚ ɩɨɥɢɷɬɢɥɟɧ 
ɤɨɦɩɨɡɢɰɢɹɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɚɪɚɢ. Ʉɨɪɯɨɧɚɞɚ ɚɫɨɫɢɣ ɯɨɦ ɚɲё ɫɢɮɚɬɢɞɚ 
ɩɨɥɢɷɬɢɥɟɧ, ɫɨɦɨɧɨɦɟɪ, ɩɪɨɩɢɥɟɧ, ɬɚɥɤ, ɩɨɥɢɚɦɢɞ, ɤɚɥɰɢɣ ɤɚɪɛɨɧɚɬ, 
ɪɨɜɢɧɝɥɚɪɚɧ ɮɨɣɞɚɥɚɧɚɞɢ. Ⱥɜɬɨɦɨɛɢɥ ɞɟɬɚɥɥɚɪɢɧɢ ɦɚԕɚɞɥɢ ɦɟɯɚɧɢɤ 
ɯɨɫɫɚɥɚɪɢɧɢ ɹɯɲɢɥɚɲ ɭɱɭɧ ɭɲɛɭ ɢɧɝɪɟɞɢɟɧɬɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 

Ɇɚɴɥɭɦɤɢ  ɩɨɥɢɷɬɢɥɟɧ ɤɨɦɩɨɡɢɰɢɹɥɚɪ ўɡɢɞɚ ɚɧɬɢɨɤɫɢɚɧɬɥɚɪ, 
ɩɢɝɦɟɧɬɥɚɪ, ɫɬɚɛɥɢɡɚɬɨɪ ɜɚ ɛɨɲԕɚ ɬɭɪɞɚɝɢ ɢɧɝɪɟɞɢɟɧɬɥɚɪ ԕўɲɢɥɢɲɢ 
ԟɢɫɨɛɢɝɚ ɨɥɢɧɚɞɢ. ɍɲɛɭ ɤɨɦɩɨɡɢɰɢɹɥɚɪ ɢɤɤɢ ɲɧɟɤɥɢ ɷɤɬɪɭɞɟɪ ёɤɢ 
ԕɢɡɞɢɪɭɜɱɢ ɫɦɟɫɢɬɟɥɥɚɪɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. ɏɨɫɢɥ ɛўɥɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 
ɤɨɦɩɨɡɢɰɢɹɥɚɪɧɢɧɝ ɦɟɯɚɧɢɤ ɯɭɫɭɫɢɹɬɥɚɪɢ 10-20% ɝɚ ɨɲɢɲɢɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. 
ɍɧɞɚɧ ɬɚɲɚɪɢ ɩɨɥɢɷɬɢɥɟɧ ɤɨɦɩɨɡɢɰɢɹɥɚɪɢɧɢ ɨɥɢɲ, ɩɨɥɢɨɥɟɮɢɧɥɚɪɧɢɧɝ 
ԕўɥɥɚɲ ɫɨɯɚɥɚɪɢ ɤɟɧɝɚɣɢɲɢɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. ɍɧɞɚɧ ɬɚɲԕɚɪɢ ɨɯɢɪɝɢ ɜɚԕɬɥɚɪɞɚ 

ɤɨɦɩɨɥɢɛɢɬɚɡɨɪ ɬɟɪɦɢɧɢ ɤɢɪɢɬɢɥɢɛ ɭɲɛɭ ɬɭɪɚɝɢ ɦɨɞɞɚɥɚɪ ɢɤɤɢ ɯɢɥ ɬɭɪɞɚɝɢ 
ɩɨɥɢɦɟɪ ɤɨɦɩɨɡɢɰɢɹɥɚɪɢɧɢ ɹɯɲɢ ɨɪɢɲɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɛɟɪɚɞɢ. 

ɌɈɉɒɂɊɂԔ: 
1) ɋɢɡɧɢɧɝ ɮɢɤɪɢɧɝɢɡ ɛўɣɢɱɚ, ɩɨɥɢɷɬɢɥɟɧɧɢ ɱўɡɢɥɢɲɝɚ ɛўɥɝɚɧ 

ɦɭɫɬɚɯɤɚɦɥɢɝɢɧɢ ɨɲɢɪɢɲ ɦɚԕɫɚɞɚ ԕɚɧɞɚɣ ɢɧɝɪɟɞɢɟɧɬɥɚɪ ɦɚԕɫɚɞɚ ɦɭɜɨɮɢԕ? 
Ⱥɮɡɚɥ ɜɚ ɤɚɦɱɢɥɢɤɥɚɪɢ. 

2) Ⱥɜɬɨɦɨɛɢɥ ɛɭɸɦɥɚɪɢɧɢ ɨɥɢɲɞɚ ԕɚɧɞɚɣ ɬɚɥɚɛɥɚɪɝɚ ɠɚɜɨɛ ɛɟɪɚɞɢɝɚɧ 
ɤɨɦɩɨɡɢɰɢɹɥɚɪɧɢ ɢɲɥɚɬɢɲ ɚɜɡɚɥ. ɀɚɜɨɛɥɚɪɧɢ ɦɢɫɨɥɥɚɪ ɛɢɥɚɧ ɤɟɥɬɢɪɢɧɝ. 

3) ɋɢɡɧɢ ɮɢɤɪɢɧɝɢɡɱɚ ɤɨɦɩɨɡɢɛɢɥɹɬɨɪɥɚɫɢɡ ɩɨɥɢɷɬɢɥɟɧ ɜɚ 
ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ ɩɨɥɢɦɟɪɥɚɪɢɚɧ ɝɨɦɨɝɟɧ ɤɨɦɩɨɡɢɰɢɹ ɨɥɢɲ ɦɭɦɤɢɧ-

ɦɢ? Ⱥɮɡɚɥ ɜɚ ɚɦɱɢɥɢɤɥɚɪɢɧɢ ɤɟɥɬɢɪɢɧɝ. 
4) ɉɨɥɢɩɪɨɩɢɥɟɧ ɜɚ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ ɤɨɦɩɨɡɢɰɢɹɥɚɪɧɢ ɨɥɢɲ 

ɦɭɦɤɢɧ-ɦɢ? Ɉɥɢɧɝɚɧ ɦɚɯɫɭɥɨɬɧɢɧɝ ԟɨɫɫɚɥɚɪɢɧɢ ɤeɥɬɢɪɢɧɝ. 
 

4-ɤɟɣɫ 

Ўɡɛeɤɢɫɬɨɧɞɚ ɩɨɥɢɨɥɟɮɢɧɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɭɪɥɚɪɢɧɢ 
ɯɨɫɫɥɚɪɢɝɚ ɬɚɴɫɢɪɢ  

ɏɨɡɢɪɝɢ ɤɭɧɞɚ ɡɚɦɨɧɚɜɢɣ ɢɧɧɨɜɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢɧɝ ɹɪɚɬɢɥɢɲɢ 
ɩɨɥɢɦɟɪɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢɧɝ ɛɨɫԕɢɱɦɚ-ɛɨɫԕɢɱ 
ɪɢɜɨɠɥɚɧɢɲɢ ɦɚɯɫɭɥɢ ɯɢɫɨɛɥɚɧɚɞɢ. ɍɲɛɭ ɮɢɤɪɧɢ ɯɨɡɢɪɝɢ ɤɭɧɞɚ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɚёɬɝɚɧ ɛɚɪɱɚ ɩɨɥɢɦɟɪɥɚɪɧɢ (230-240 ɦɢɥɥɢɨɧ ɬɨɧɧɚ ɣɢɥɢɝɚ) ɫɚɥ ɤɚɦ 
ɹɪɦɢɧɢ ɬɚɲɤɢɥ ɷɬɚɞɢɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɦɢɫɨɥɢɞɚ ɬɭɲɭɧɬɢɪɢɲɝɚ ɯɚɪɚɤɚɬ 
ԕɢɥɚɦɢɡ. 

ɋɚɧɨɚɬɞɚ ɸԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɨɥɢɲ 1937 ɣɢɥɞɚ Ⱥɧɝɥɢɹɞɚ 
ɷɬɢɥɟɧɧɢ ɸԕɨɪɢ ɛɨɫɢɦɞɚ ɩɨɥɢɦɟɪɥɚɲ ɭɫɭɥɢ ɛɢɥɚɧ ɚɦɚɥɝɚ ɨɲɢɪɢɥɝɚɧ. 
ɉɨɥɢɦɟɪɥɚɧɢɲ 180-200

ɨɋ ɞɚ 50 Ɇɉɚ ɛɨɫɢɦ ɨɫɬɢɞɚ ɨɥɢɛ ɛɨɪɢɥɝɚɧ. 
1952 ɣɢɥɞɚ ɐɢɝɥɟɪ ɜɚ ɇɚɬɬɚ ɬɨɦɨɧɢɞɚɧ ɤɚɲɮ ԕɢɥɢɧɝɚɧ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 

ɸԕɨɪɢ ɦɨɥɟɤɭɥɚ ɦɚɫɫɚɥɢ ԕɚɬɬɢԕ ɩɨɥɢɷɬɢɥɟɧɧɢ, ɨɞɞɢɣ ɚɬɦɨɫɮɟɪɚ ɛɨɫɢɦɢ ёɤɢ 
ɤɢɱɢɤ ɛɨɫɢɦ ɨɫɬɢɞɚ ɨɥɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɞɢ. Ȼɭ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 
ɨɥɢɧɝɚɧ ɷɬɢɥɟɧ ɬўɥɚɥɢɝɢɱɚ ɩɨɥɢɦɟɪɝɚ ўɬɢɲɢ ɚɧɢԕɥɚɧɞɢ. ɋɚɧɨɚɬɞɚ 
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ɭɱɷɬɢɥɚɥɸɦɢɧɢɣɧɢ ɬўɪɬɯɥɨɪɥɢ ɬɢɬɚɧ ɛɢɥɚɧ ɤɨɦɩɥɟɤɫɢ, ɛɭ ɬɭɪɞɚɝɢ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ ɤўɩɥɚɛ ɢɲɥɚɬɢɥɚɞɢɝɚɧɢ ɯɢɫɨɛɥɚɧɚɞɢ. 

1980 ɣɢɥɥɚɪɞɚɧ ɛɨɲɥɚɛ ɩɨɥɢɷɬɢɥɟɧ ɤɟɧɝ ɦɢԕёɫɞɚ «Skleartech» 
ɬɟɯɧɨɥɨɝɢɹɫɢ ɞɟɛ ɧɨɦɥɚɧɝɚɧ ɹɧɝɢ ɬɟɯɧɨɥɨɝɢɹ ɚɫɨɫɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚ 
ɛɨɲɥɚɧɞɢ. 

«Skleartech» («Sclairtech») ɬɟɯɧɨɥɨɝɢɹɫɢ Ʉɚɧɚɞɚɞɚ Ⱦɸ-ɉɨɧ ɤɨɦɩɚɧɢɹɫɢ 
ɬɨɦɨɧɢɞɚɧ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ ɛўɥɢɛ, ɭɲɛɭ ɬɟɯɧɨɥɨɝɢɹ ɛɢɪɢɧɱɢ ɦɚɪɨɬɚɛɚ 
ɋɚɪɧɢɹ ɲɚɯɪɢɞɚ ɢɲɝɚ ɬɭɲɢɪɢɥɝɚɧ. «Skleartech» ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ 
ɩɨɥɢɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɢ ɪɟɚɤɬɨɪɥɚɪ ɫɢɫɬɟɦɚɫɢɞɚ ɰɢɤɥɨɝɟɤɫɚɧ ɷɪɢɬɭɜɱɢɫɢ 
ɦɭԟɢɬɢɞɚ 17Ɇɩɚ ɛɨɫɢɦɞɚ, 300ɨ

 ɋ ɯɚɪɨɪɚɬɞɚ ɜɚ ɐɢɝɥɟɪ-ɇɚɬɬɚ ɤɨɦɩɥɟɤɫ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ȼɭ ɬɟɯɧɨɥɨɝɢɹɧɢɧɝ ўɡɢɝɚ 
ԟɨɫɥɢɝɢ ɲɭɧɞɚɤɢ, ɭɲɛɭ ɬɟɯɧɨɥɨɝɢɹ ɛўɣɢɱɚ ɫɢɧɬɟɡ ԕɢɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ԟɚɪ 
ԟɢɥ ɡɢɱɥɢɤɤɚ ɜɚ ɫɬɪɭɤɬɭɪɚɝɚ ɷɝɚ ɛўɥɚɞɢ. ɒɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ɛɭ ɬɟɯɧɨɥɨɝɢɹ 
ɛўɣɢɱɚ ɱɢɡɢԕɫɢɦɨɧ ɩɚɫɬ ɡɢɱɥɢɤɥɢ (LLDPE), ɱɢɡɢԕɫɢɦɨɧ ўɪɬɚ ɡɢɱɥɢɤɥɢ 
(MDPE), ɜɚ ɱɢɡɢԕɫɢɦɨɧ ɸԕɨɪɢ ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧ (HDPE) ɬɭɪɥɚɪɢɧɢ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɦɭɦɤɢɧ. əɧɝɢ ɬɟɯɧɨɥɨɝɢɹɞɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɪɟɚɤɰɢɹɫɢ ɤɚɬɬɚ 
ɬɟɡɥɢɤɞɚ ɛɨɪɝɚɧɥɢɝɢ ɫɚɛɚɛɥɢ, ɪɟɚɤɬɨɪɥɚɪɧɢɧɝ ԟɚɠɦɢ ɭɧɱɚ ɤɚɬɬɚ ɛўɥɢɲɢ 
ɲɚɪɬ ɷɦɚɫ, ɱɭɧɤɢ ɦɨɧɨɦɟɪɧɢ ɩɨɥɢɦɟɪɝɚ ɚɣɥɚɧɢɲɢ ɭɱɭɧ ɛɢɪ ɧɟɱɚ ɞɚԕɢԕɚ 
ɟɬɚɪɥɢ.    

Ɇɚɴɪɭɡɚɞɚ ɸԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɭɫɭɥɥɚɪɧɢɧɝ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɞɢɤ.  

ɒɭɧɢ ɬɚɤɢɥɚɲ ɥɨɡɢɦɤɢ, ɫɤɥɷɪɬɟɤ ɬɟɯɧɨɥɨɝɢɹ ɚɧɴɚɧɚɜɢɣ 
ɬɟɯɧɨɥɨɝɢɹɞɚɧ ɛɭɬɭɧɥɚɣ ɮɚɪԕ ԕɢɥɢɛ, ɬɟɯɧɨɥɨɝɢɤ ɥɢɧɢɹ, ɠɢɯɨɡ ɜɚ ɪɟɰɢɤɥ 
ɠɚɪɚёɧɢ ɛɢɥɚɧ ɚɠɪɚɥɢɛ ɬɭɪɚɞɢ. 

ɌɈɉɒɂɊɂԔ: 
1)ɋɢɡɧɧɢɧɝ ɮɢɤɪɢɧɝɢɡ ɛўɣɢɱɚ, Ўɡɛeɤɢɫɬɨɧɞɚ ɫɤɥɷɪɬɟɤ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢ 

ɣўɥɝɚ ԕўɣɢɲ ɫɚɛɚɛɥɚɪɢɧɢ ɤeɥɬɢɪɢɧɝ. 
2) Ⱥɧɴɚɧɚɜɢɣ ɜɚ ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹ ɜɚ ɠɚɪɚёɧɥɚɪɢɧɢ ɧɝ ўɯɲɚɲ ɜɚ 

ɮɚɪԕɢɧɢ ɬɚԕԕɨɫɥɚɧɝ. ɀɚɜɨɛɥɚɪɧɢ ɝɪɚɮɢɤ ɤўɪɢɧɢɲɢɞɚ ɬɚԕɞɢɦ ɷɬɢɧɝ. 
3) Ɉɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ ɯɨɫɫɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ. Ⱥɮɡɚɥ ɜɚ 

ɤɚɦɱɢɥɢɤɥɚɪɢɧɢ ɤɟɥɬɢɪɢɧɝ.  
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3-ɠɚɞɜɚɥ  
Ʉɟɣɫ ɛɢɥɚɧ ɢɲɥɚɲ ɠɚɪɚёɧɢɧɢ ɛɚԟɨɥɚɲ ɦɟɡɨɧɥɚɪɢ ɜɚ 

ɤўɪɫɚɬɤɢɱɥɚɪɢ(ɚɭɞɢɬɨɪɢɹɞɚɧ ɬɚɲԕɚɪɢɞɚ ɜɚ ɚɭɞɢɬɨɪɢɹɞɚ ɛɚɠɚɪɢɥɝɚɧ 
ɢɲ ɭɱɭɧ) 

Ⱥɭɞɢɬɨɪɢɹɞɚɧ ɬɚɲԕɚɪɢ ɛɚɠɚɪɢɥɝɚɧ ɢɲ ɭɱɭɧ ɛɚԟɨɥɚɲ ɦɟɡɨɧɥɚɪ ɜɚ 
ɤўɪɫɚɬɤɢɱɥɚɪɢ 

Ɍɚɥɚɛɚɥɚɪ 
ɪўɣɯɚɬɢ 

Ⱥɫɨɫɢɣ ɦɭɚɦɦɨ 
ɚɠɪɚɬɢɛ ɨɥɢɧɢɛ 

ɬɚɞԕɢԕɨɬ ɨɛɴɟɤɬɢ 
ɚɧɢԕɥɚɧɝɚɧ ɦɚɤ. 

1ɛ 

Ɇɭɚɦɦɨɥɢ 
ɜɚɡɢɹɬɧɢɧɝ ɤɟɥɢɛ 
ɱɢԕɢɲ ɫɚɛɚɛɥɚɪɢ 
ɚɧɢԕ ɤўɪɫɚɬɢɥɝɚɧ 

ɦɚɤ. 2ɛ 

ȼɚɡɢɹɬɞɚɧ ɱɢԕɢɛ 
ɤɟɬɢɲ 

ɯɚɪɚɤɚɬɥɚɪɢ ɚɧɢԕ 
ɤўɪɫɚɬɢɥɝɚɧ ɦɚɤ. 

2ɛ 

ɀɚɦɢ 
ɦɚɤ. 
5ɛ 

     

 

4-ɠɚɞɜɚɥ Ⱥɭɞɢɬɨɪɹɞɚ ɛɚɠɚɪɢɥɝɚɧ ɢɲ ɭɱɭɧ ɛɚԟɨɥɚɲ ɦɟɡɨɧɥɚɪɢ ɜɚ 
ɤўɪɫɚɬɤɢɱɥɚɪɢ 

Ƚɭɪɭԟɥɚɪ 
ɪўɣɯɚɬɢ 

 Ƚɭɪɭԟ 
ɮɚɨɥɥɢɝɢ 

ɦɚɤ. 2ɛ 

Ɇɚɴɥɭɦɨɬɥɚɪ 
ɤўɪɝɚɡɦɚɥɢ ɬɚԕɞɢɦ 

ɷɬɢɥɞɢ ɦɚɤ.1ɛ 

ɀɚɜɨɛɥɚɪ ɬўɥɢԕ 
ɜɚ ɚɧɢԕ ɛɟɪɢɥɞɢ 

ɦɚɤ.2ɛ 

ɀɚɦɢ 
ɦɚɤ.5ɛ 

     
 

 

 
 

 

Ⱥɫɫɢɫɦɟɧɬɬɨɩɲɢɪɢԕɥɚɪɢ 

“Ɍɭɲɭɧɱɚ ɬɚԟɥɢɥɢ”ɫɚɜɨɥɥɚɪɢ 

1. ɘԕɨɪɢ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ԕɚɧɞɚɣ ɢɧɢɰɢɚɬɨɪ 
ɫɢɫɬɟɦɚɫɢ ɢɲɥɚɬɢɥɚɞɢ....? 

2. ɘɆɉɗ ԕɚɧɞɚɣ ɛɨɫɢɦɞɚ ɨɥɢɧɚɞɢ...? 

3. ɉȻɉɗ (ɫɭɸԕ ɮɚɡɚɞɚ) ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ԕɚɧɞɚɣ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 
ɢɲɥɚɬɢɥɚɞɢ...? 

4. Ʉɚɫɤɚɬɥɢ ɤɨɦɩɪɟɫɫɨɪ ɧɢɦɚ ɛɚɠɚɪɚɞɢ....? 

5. ɋɟɩɚɪɚɬɨɪ ɜɚɡɢɮɚɫɢ ɛɭ ɧɢɦɚ.....? 

6. HDPE ɛɭ ɧɢɦɚ..? 

7. LLHDPE ɛɭ ɧɢɦɚ…? 

8. Ɍɟɪɦɨёԑɨɱ ɛɭ – ... 

9. Ɍɟɪɦɨёԑɨɱɞɚ ɫɨɞɢɪ ɛўɥɚɞɢɝɚɧ ўɡɝɚɪɢɲɥɚɪ – ... 

10. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ɛɭ – ... 

11. RUF-ɛɪɢɤɟɬɥɚɪ ɛɭ – ... 

12. ɉɟɥɥɟɬ ɛɭ – ... 

13. NESTRO ɰɢɥɢɧɞɪɢɤ ɛɪɢɤɟɬɥɚɪɢ ɛɭ – ... 

14. Pin-Kay ɛɪɢɤɟɬɥɚɪɢ ɛɭ – ... 

15. "Torrefaction" ɛɭ – ... 

16. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɦɚԟɫɭɥɨɬɥɚɪɢ ɛɭ – ... 

17. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ɚɮɡɚɥɥɢɤɥɚɪɢ ɛɭ – ... 

18. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɦɭɚɦɦɨɥɚɪ ɛɭ – ... 

19. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɥɚɪɢ ɛɭ – ... 

20. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ɫɢɮɚɬ ɤўɪɫɚɬɤɢɱɥɚɪɢ ɛɭ – ... 
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21. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɪɟɚɤɬɨɪɥɚɪɢ ɛɭ – ... 

22. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɯɨɦ ɚɲёɥɚɪɢ ɛɭ – ... 

23. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɢɫɬɟɴɦɨɥɱɢɥɚɪɢ ɛɭ – ... 

24. H:C ɧɢɫɛɚɬɢ ɛɭ – ... 

25. O:C ɧɢɫɛɚɬɢ ɛɭ – ... 

26. ɐɟɥɥɸɥɨɡɚ ɛɭ - ... 
27. ɐɟɥɥɸɥɨɡɚɧɢɧɝ ɤɢɦёɜɢɣ ɬɚɪɤɢɛɢ ɜɚ ɬɭɡɢɥɢɲɢ ɛɭ - ... 
28. ɐɟɥɥɸɥɨɡɚ ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɢɧɢɧɝ ɚɫɨɫɢɣ ɲɚɪɬɥɚɪɢ ɛɭ - ... 
29. Ȼɨɫɦɚ (ɦɚɬɛɚɚ) ɭɱɭɧ ԕɨԑɨɡɥɚɪ ɛɭ - ... 
30. Ⱦɟɤɚɪɚɬɢɜ ԕɨԑɨɡ ɛɭ - ... 
31. Ўɪɚɲ ɬɚɯɥɚɲ ɭɱɭɧ ԕɨԑɨɡ ɛɭ - ... 
32. Ԟɚɪ ɯɢɥ ɦɚԕɫɚɞɥɚɪ ɭɱɭɧ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɫɚɧɨɚɬ ԕɨԑɨɡ ɛɭ - ... 
33. Ⱥɫɨɫ-ԕɨԑɨɡ ɛɭ - ... 
34. Ɇɚɫɫɚɧɢ ɦɚɲɢɧɚ ԟɚɜɡɚɥɚɪɢɞɚ ɫɚԕɥɚɲ ɛɭ- ... 

35. Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ɫɭɸɥɬɢɪɢɲ ɛɭ - ... 
36. Ɇɚɫɫɚɧɢ ɬɨɡɚɥɚɲ ɛɭ - ... 
37. Ɇɚɫɫɚɧɢ ɧɚɜɥɚɪɝɚ ɚɠɪɚɬɢɲ ɛɭ - ... 
38. Ԕɨԑɨɡ ɦɚɫɫɚɫɢɧɢ ɞɟɚɷɪɚɰɢɹɥɚɲ ɛɭ - ... 
39. Ȼўɤɢɲ ɞɚɪɚɠɚɫɢɧɢ ɚɧɢԕɥɚɲ ɛɭ - ... 
 

“Ԕɢёɫɢɣ ɬɚԟɥɢɥ”ɫɚɜɨɥɥɚɪɢ 

1. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ 
ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɠɢԟɨɡɥɚɪɧɢɧɝ ɜɚɡɢɮɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ. 

2. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɞɚɝɢ ɪɟɚɤɬɨɪɧɢɧɝ ɢɲ ɪɟɠɢɦɥɚɪɢɧɢ ўɡɚɪɨ ɫɨɥɢɲɬɢɪɢɧɝ. 

3. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ 
ɸԕɨɪɢ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ ɛɢɥɚɧ 
ɫɨɥɢɲɬɢɪɢɧɝ ɜɚ ɮɚɪԕɢɧɢ ɤўɪɫɚɬɢɧɝ. 

4. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ 
ɩɚɫɬ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ ɛɢɥɚɧ 
ɫɨɥɢɲɬɢɪɢɧɝ ɜɚ ɮɚɪԕɢɧɢ ɤўɪɫɚɬɢɧɝ. 

5. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ 
ўɪɬɚɱɚ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ ɛɢɥɚɧ 
ɫɨɥɢɲɬɢɪɢɧɝ ɜɚ ɮɚɪԕɢɧɢ ɤўɪɫɚɬɢɧɝ. 

6. Ɍɟɪɦɨёԑɨɱ ɭɱɭɧ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ёԑɨɱ ɬɭɪɥɚɪɢɧɢɧɝ ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ, 
ɭɥɚɪɞɚɧ ɨɥɢɧɚɞɢɝɚɧ ɦɚԟɫɭɥɨɬɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ўɡɚɪɨ 
ɬɚԕԕɨɫɥɚɧɝ. 

7. Ɍɭɪɥɢ ёԑɨɱɥɚɪɞɚɧ ɨɥɢɧɚɞɢɝɚɧ ɬɟɪɦɨёԑɨɱɥɚɪɧɢɧɝ ɢɲɥɚɬɢɥɢɲ 
ɲɚɪɨɢɬɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ. 

8. Ɍɟɪɦɨёԑɨɱ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɭɣ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɢɧɢ ɜɚ ɭɥɚɪɧɢɧɝ 
ԕўɥɥɚɧɢɥɢɲ ɲɚɪɨɢɬɥɚɪɢɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 

9. Ɍɟɪɦɨёԑɨɱ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ԕɭɪɢɥɦɚɥɚɪɢɧɢ ɜɚ ɭɥɚɪɧɢɧɝ ɬɟɯɧɨɥɨɝɢɤ 
ɪɟɠɢɦɥɚɪɢɧɢ ўɡɚɪɨ ɫɨɥɢɲɬɢɪɢɧɝ. 

10. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ɜɚ ɩɟɥɥɟɬɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 
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11. "RUF" ɛɪɢɤɟɬɥɚɪɢ, "Nestro" ɛɪɢɤɟɬɥɚɪɢ, "Pin-Kay" ɛɪɢɤɟɬɥɚɪɢɧɢ 
ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ.  

12. Ȼɪɢɤɟɬɥɚɪɧɢɧɝ ɱўԑɥɚɧɢɛ ɜɚ ɚɥɚɧɝɚɥɚɧɢɛ ёɧɢɲ ɠɚɪɚёɧɢɧɢ 
ɬɚԕԕɨɫɥɚɧɝ. 

13. Ɍɭɪɥɢ ёԑɨɱɥɚɪɧɢɧɝ ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 
14. Ɍɭɪɥɢ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɫɚԕɥɚɧɢɲ ɲɚɪɨɢɬɥɚɪɢɧɢ 

ɫɨɥɢɲɬɢɪɢɧɝ. 
15. Ɍɭɪɥɢ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ёɧɢɲ ɲɚɪɨɢɬɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ. 
16. Ʉўɦɢɪ ɜɚ ёԕɢɥԑɢ ɛɪɢɤɟɬɢɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 
17. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢ ɛɢɥɚɧ ɬɚԕԕɨɫɥɚɧɝ. 
18. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢ ɤўɦɢɪ ɛɢɥɚɧ ɬɚԕԕɨɫɥɚɧɝ. 
19. Ɉɞɞɢɣ ёԑɨɱɧɢɧɝ ёɧɢɲɢɧɢ ɤɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ёɧɢɲɢɧɢ 

ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ, ɛɭ ɠɚɪɚёɧɧɢɧɝ ɭɥɚɪɧɢɧɝ ɤɢɦёɜɢɣ ɬɚɪɤɢɛɢ ɛɢɥɚɧ 
ɚɫɨɫɥɚɧɝ. 

20. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ɚɮɡɚɥɥɢɤɥɚɪɢ ɜɚ ɭɥɚɪɧɢ ɨɥɢɲ 
ɦɭɚɦɦɨɥɚɪɢɝɚ ɫɨɥɢɲɬɢɪɢɧɝ. Ԕɚɧɞɚɣ ԟɨɥɥɚɪɞɚ ɤɭɣɞɢɪɢɥɝɚɧ 
ɛɢɨɦɚɫɫɚ ɨɥɢɲ ɮɨɣɞɚɥɢ ɷɤɚɧɥɢɝɢɧɢ ɚɫɨɫɥɚɧɝ. 

21. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ɬɨɜɚɪ ɲɚɤɥɥɚɪɢɧɢ ɛɢɪ-ɛɢɪɢɝɚ ԕɢёɫɥɚɧɝ. 
22. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɠɚɪɚёɧɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɦɚԟɫɭɥɨɬɥɚɪɧɢɧɝ 

ɦɢԕɞɨɪɢɧɢ ўɡɚɪɨ ɬɚԕԕɨɫɥɚɧɝ. 
23. Ȼɢɨɦɚɫɫɚɧɢ ɤɭɣɞɢɪɢɲ ɠɚɪɚёɧɢ ɛɨɫԕɢɱɥɚɪɢɧɢ ўɡɚɪɨ ɫɨɥɢɲɬɢɪɢɧɝ, 

ɤɟɬɦɚ-ɤɟɬɥɢɝɢɧɢ ўɡɝɚɪɬɢɪɢɧɝ ɜɚ ɭɥɚɪɧɢɧɝ ɫɚɦɚɪɚɥɚɪɢɧɢ ɬɚԕԕɨɫɥɚɧɝ. 
24. Ɍɭɪɥɢ ɛɢɨɦɚɫɫɚ ɯɨɦ ɚɲёɥɚɪɢ ɜɚ ɦɚԟɫɭɥɨɬɥɚɪɢɞɚɝɢ H:C ɧɢɫɛɚɬɢɧɢ 

ɫɨɥɢɲɬɢɪɢɧɝ. 
25. Ɍɭɪɥɢ ɛɢɨɦɚɫɫɚ ɯɨɦ ɚɲёɥɚɪɢ ɜɚ ɦɚԟɫɭɥɨɬɥɚɪɢɞɚɝɢ O:C ɧɢɫɛɚɬɢɧɢ 

ɫɨɥɢɲɬɢɪɢɧɝ. 
26. ɉɚɯɬɚ ɰɟɥɥɸɥɨɡɚɫɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
27. ɉɚɯɬɚ ɰɟɥɥɸɥɨɡɚɫɢɧɢɧɝ Ⱥ ɬɢɩ ɛɢɥɚɧ Ȼ ɬɢɩɧɢɧɝ ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ 

ɛɟɪɢɧɝ. 
28. Ʉɚɪɬɨɧ ԕɨԑɨɡɢ ɛɢɥɚɧ ɝɨɮɪɢ ɤɚɪɬɨɧ ԕɨԑɨɡɢ ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
29. Ɉɮɢɫ ԕɨԑɨɡɢ ɛɢɥɚɧ ёɡɭɜ ԕɨԑɨɡɢɧɢ ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
30. ɉɚɯɬɚ ɰɟɥɥɸɥɨɡɚɫɢ ɛɢɥɚɧ ɛɢɪ ɣɢɥɥɢɤ ўɫɢɦɥɢɤɥɚɪɧɢɧɝ ɰɟɥɥɸɥɨɡɚɫɢ 

ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
31. Ȼɢɪ ɣɢɥɥɢɤ ɛɢɥɚɧ ɤўɩ ɣɢɥɥɢɤ ўɫɢɦɥɢɤɥɚɪɧɢɧɝ ɰɟɥɥɸɥɨɡɚɫɢ 

ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
32. Ɉɞɞɢɣ ɷɮɢɪɥɚɪɢ ɛɢɥɚɧ ɦɭɪɚɤɤɚɛ ɷɮɢɪɥɚɪɧɢɧɝ ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ 

ɛɟɪɢɧɝ. 
33. ɋɭɥɮɚɬ ɰɟɥɥɸɥɨɡɚ ɛɢɥɚɧ ɫɭɥɮɢɬ ɰɟɥɥɸɥɨɡɚɧɢ ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ 

ɛɟɪɢɧɝ. 
34. ɉɢɲɢɪɢɲ ɰɢɥɢɧɞɪ ԕɨɡɨɧɢ ɛɢɥɚɧ ɲɚɪɫɢɦɨɧ ԕɨɡɨɧɥɚɪɧɢɧɝ ɢɲɥɚɲ 

ɩɪɢɧɰɢɩɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
35. Ʉɚɧɢɮɨɥ ɟɥɢɦɢ ɛɢɥɚɧ ɄɆɐ ɟɥɢɦɢɥɚɪɢɧɢ ɮɚɪԕɢɧɢ ɢɡɨԟɥɚɛ ɛɟɪɢɧɝ. 
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“Ⱥɦɚɥɢɣ ɤўɧɢɤɦɚ”ɫɚɜɨɥɥɚɪɢ 

1. SKLEARTECH ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ 
ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɠɢԟɨɡɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 

2. ɘԕɨɪɢ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɠɢԟɨɡɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 

3. ɉɚɫɬ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɠɢԟɨɡɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 

4. Ўɪɬɚɱɚ ɛɨɫɢɦɞɚ ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ 
ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɠɢԟɨɡɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 

5. Ɍɭɪɥɢ ɬɟɯɧɨɥɨɝɢɤ ɭɫɭɥɥɚɪɞɚ  ɩɨɥɢɷɬɢɥɟɧ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ 
ўɯɲɚɲ ɠɢԟɨɡɥɚɪɧɢ ɤўɪɫɚɬɢɧɝ. 

6. Ɍɟɪɦɨёԑɨɱ ɤɚɦɟɪɚɥɚɪɢ ɤɨɧɫɬɪɭɤɰɢɹɫɢɧɢ ɱɢɡɢɛ ɛɟɪɢɧɝ. 
7. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɚɫɨɫɢɣ ɯɨɫɫɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
8. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ԕўɥɥɚɧɢɥɢɲ ɫɨԟɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ ɜɚ ɢɡɨԟɥɚɧɝ. 
9. Ɍɭɪɥɢ ɲɚɪɨɢɬɥɚɪɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɬɟɪɦɨёԑɨɱɧɢɧɝ ɮɨɣɞɚɥɚɧɢɲ 

ɠɚɪɚёɧɢɞɚɝɢ ɤўɪɢɧɢɲɥɚɪɢɧɢ ɬɚɫɜɢɪɥɚɛ ɛɟɪɢɧɝ. 
10. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɢɲɥɚɬɢɥɢɲ ɲɚɪɨɢɬɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
11. Ɍɟɪɦɨёԑɨɱ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
12. Ɍɟɪɦɨёԑɨɱɧɢɧɝ ɚɮɡɚɥɥɢɤɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
13. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢ ɨɥɢɲ ɦɭɦɤɢɧ ɛўɥɝɚɧ ɦɚɧɛɚɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
14. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢɧɢɧɝ ɬɟɯɧɢɤ ɯɨɫɫɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
15. Ёԕɢɥԑɢ ɛɪɢɤɟɬɢɧɢ ɫɚԕɥɚɲ ɲɚɪɨɢɬɥɚɪɢɧɢ ɢɡɨԟɥɚɧɝ. 
16. RUF-ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɡɢɱɥɢɝɢ, ɲɚɤɥ ɜɚ ўɥɱɚɦɥɚɪɢɧɢ ɬɚɫɜɢɪɥɚɛ 

ɛɟɪɢɧɝ. 
17. NESTRO-ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɡɢɱɥɢɝɢ, ɲɚɤɥ ɜɚ ўɥɱɚɦɥɚɪɢɧɢ ɬɚɫɜɢɪɥɚɛ 

ɛɟɪɢɧɝ. 
18. PinKay-ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɡɢɱɥɢɝɢ, ɲɚɤɥ ɜɚ ўɥɱɚɦɥɚɪɢɧɢ ɬɚɫɜɢɪɥɚɛ 

ɛɟɪɢɧɝ. 
19. ɉɟɥɥɟɬɥɚɪɧɢɧɝ ɡɢɱɥɢɝɢ, ɲɚɤɥ ɜɚ ўɥɱɚɦɥɚɪɢɧɢ ɬɚɫɜɢɪɥɚɛ ɛɟɪɢɧɝ. 
20. Ɍɭɪɥɢ ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɧɢɧɝ ɜɚ ɩɟɥɥɟɬɥɚɪɧɢɧɝ ёɧɢɲ ɜɚԕɬɢɞɚɝɢ 

ԟɨɥɚɬɢɧɢ ɬɚɫɜɢɪɥɚɛ ɛɟɪɢɧɝ. 
21. Ёԕɢɥԑɢ ɛɪɢɤɟɬɥɚɪɢɞɚɧ ɨɥɢɧɚɞɢɝɚɧ ɢԕɬɢɫɨɞɢɣ ɫɚɦɚɪɚɧɢ ɛɨɲԕɚ 

ёԕɢɥԑɢɥɚɪ ɛɢɥɚɧ ɫɨɥɢɲɬɢɪɢɛ ɚɫɨɫɥɚɛ ɛɟɪɢɧɝ. 
22. Torrefaction, ɬɨɪɪɟɮɢɤɚɰɢɹ, ɬɨɪɪɟɮɚɤɰɢɹ, ɨɛɠɢɝ, ɤɭɣɞɢɪɢɲ 

ɚɬɚɦɚɥɚɪɢɧɢɧɝ ԕўɥɥɚɧɢɥɢɲɢɧɢ ɂɧɬɟɪɧɟɬ ɬɢɡɢɦɢɞɚɧ ɢɡɥɚɧɝ. 
23. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ɮɢɡɢɤ ɯɨɫɫɚɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
24. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚɧɢɧɝ ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ. 
25. Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɦɭɚɦɦɨɥɚɪɧɢ ɚɣɬɢɛ 

ɛɟɪɢɧɝ. 
26. Ɇɚɴɥɭɦɤɢ ԕɨԑɨɡ ɬɭɪ ɜɚ ɧɚɜɥɚɪɢ 5000 ɞɚɧ ɨɪɬɢԕ, ɭɥɚɪ ўɧ ɫɢɧɮɝɚ 

ɛўɥɢɧɚɞɢ ԟɚɦɞɚ ɭɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
27. Ɇɚɫɫɚɧɢ ԕɭɣɢɲɝɚ ɬɚɣёɪɥɚɲ ɭɱɭɧ ԕɭɣɢɞɚɝɢ ɢɲɥɚɪ ɛɚɠɚɪɢɥɚɞɢ 

ɭɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
28. Ɍɨɡɚɥɚɝɢɱɥɚɪɧɢɧɝ ɢɲɥɚɲ ɩɪɢɧɰɢɩɦɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ ɨɦɢɥɥɥɚɪ ɭɱ 

ɝɭɪɭɯɝɚ  ɛўɥɢɧɚɞɢ ɭɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ.  
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29. Ԕɨԑɨɡ ɦɚɫɫɚɫɢɞɚ ԟɚɜɨ ɭɱ ɯɢɥ ԟɨɥɚɬɞɚ ɛўɥɚɞɢ ɭɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
30. Ȼɢɪ ɣɢɥɥɢɤ ўɫɢɦɥɢɤɥɚɪɞɚɧ ɰɟɥɥɸɥɨɡɚ ɨɥɢɧɚɞɢ ɭɥɚɪɧɢ ɫɚɧɚɛ 

ɛɟɪɢɧɝ. 
31. ɉɢɲɢɪɢɲ ԕɨɡɨɧɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
32. ɉɢɲɢɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɤɢɦёɜɢɣ ɤɢɫɥɨɬɚɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
33. ɉɢɲɢɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɤɢɦёɜɢɣ ɢɲԕɨɪɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
34. Ɉԕɚɪɬɢɪɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɤɢɦёɜɢɣ ɦɨɞɞɚɥɚɪɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 
35. Ʉɚɪɛɨɤɫɢɦɟɬɢɥɰɟɥɥɸɥɨɡɚ ɢɲɥɚɬɢɥɢɲ ɫɨԟɚɥɚɪɢɧɢ ɫɚɧɚɛ ɛɟɪɢɧɝ. 

 

VI. ɆɍɋɌȺԔɂɅ ɌȺЪɅɂɆ ɆȺȼɁɍɅȺɊɂ 

Ɇɭɫɬɚԕɢɥ ɢɲɧɢ ɬɚɲɤɢɥ ɷɬɢɲɧɢɧɝ ɲɚɤɥɢ ɜɚ ɦɚɡɦɭɧɢ 

Ɇɭɫɬɚԕɢɥ ɬɚɴɥɢɦ ɬɟɝɢɲɥɢ ўԕɭɜ ɦɨɞɭɥɢ ɛўɣɢɱɚ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ 
ɬɨɩɲɢɪɢԕɥɚɪ ɚɫɨɫɢɞɚ ɬɚɲɤɢɥ ɷɬɢɥɚɞɢ ɜɚ ɭɧɢɧɝ ɧɚɬɢɠɚɫɢɞɚ ɬɢɧɝɥɨɜɱɢɥɚɪ 
ɛɢɬɢɪɭɜ ɢɲɢ (ɥɨɣɢԟɚ ɢɲɢ) ɧɢ ɬɚɣёɪɥɚɣɞɢ. 

Ȼɢɬɢɪɭɜ ɢɲɢ (ɥɨɣɢԟɚ ɢɲɢ) ɞɨɢɪɚɫɢɞɚ ԟɚɪ ɛɢɪ ɬɢɧɝɥɨɜɱɢ ўɡɢ ɞɚɪɫ 
ɛɟɪɚёɬɝɚɧ ɮɚɧɢ ɛўɣɢɱɚ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɥɚɪɢɧɢɧɝ ɬɚԕɞɢɦɨɬɢɧɢ 
ɬɚɣёɪɥɚɣɞɢ. 

ɗɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɥɚɪɢɧɢ ɬɚɣёɪɥɚɲɞɚ ԕɭɣɢɞɚɝɢɥɚɪɝɚ ɚɥɨԟɢɞɚ 
ɷɴɬɢɛɨɪ ɛɟɪɢɥɚɞɢ: 

- ɬɚɜɫɢɹ ԕɢɥɢɧɝɚɧ ɚɞɚɛɢёɬɥɚɪɧɢ ўɪɝɚɧɢɲ ɜɚ ɬɚԟɥɢɥ ɷɬɢɲ; 
- ɫɨԟɚ ɬɚɪɚԕԕɢёɬɢɧɢɧɝ ɭɫɬɢɜɨɪ ɣўɧɚɥɢɲɥɚɪɢ ɜɚ ɜɚɡɢɮɚɥɚɪɢɧɢ ёɪɢɬɢɲ; 
- ɦɭɬɚɯɚɫɫɢɫɥɢɤ ɮɚɧɥɚɪɢɞɚɝɢ ɢɧɧɨɜɚɰɢɹɥɚɪɞɚɧ ԟɚɦɞɚ ɢɥԑɨɪ ɯɨɪɢɠɢɣ 

ɬɚɠɪɢɛɚɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ. 
ɒɭɧɢɧɝɞɟɤ, ɦɭɫɬɚԕɢɥ ɬɚɴɥɢɦ ɠɚɪɚёɧɢɞɚ ɬɢɧɝɥɨɜɱɢ ɤɚɫɛɢɣ ɮɚɨɥɢɹɬɢ 

ɧɚɬɢɠɚɥɚɪɢɧɢ ɜɚ ɬɚɥɚɛɚɥɚɪ ɭɱɭɧ ɹɪɚɬɢɥɝɚɧ ўԕɭɜ-ɦɟɬɨɞɢɤ ɪɟɫɭɪɫɥɚɪɢɧɢ 
“ɗɥɟɤɬɪɨɧ ɩɨɬɪɮɨɥɢɨ” ɬɢɡɢɦɢɝɚ ɤɢɪɢɬɢɛ ɛɨɪɢɲɢ ɥɨɡɢɦ. 

ɂɲɥɚɛ ɱɢԕɢɥɝɚɧ ўԕɭɜ ɦɨɞɭɥɥɚɪɢɞɚ ɮɚɧɧɢ ўɡɥɚɲɬɢɪɢɲɝɚ ёɪɞɚɦ ɛɟɪɭɜɱɢ 
ԕўɲɢɦɱɚ ɦɚɬɟɪɢɚɥɥɚɪ: ɷɥɟɤɬɪɨɧ ɬɚɴɥɢɦ ɪɟɫɭɪɫɥɚɪɢ, ɦɚɴɪɭɡɚ ɦɚɬɧɢ, ɜɢɞɟɨ 
ɪɟɫɭɪɫɥɚɪ, ɝɥɨɫɫɚɪɢɣ, ɬɟɫɬ, ɤɪɨɫɫɜɨɪɞɥɚɪɢ ɜɚ ɛɨɲԕɚɥɚɪ ɦɚɜɠɭɞ ɛўɥɢɲɢ 
ɦɭɦɤɢɧ. Ȼɭ ɦɚɬɟɪɢɚɥɥɚɪɧɢ ɫɨԟɚ ɛўɣɢɱɚ ɨɦɦɚɜɢɣ ɨɧɥɚɣɧ ɨɱɢԕ ɤɭɪɫɥɚɪɢɞɚɧ 
ɨɥɢɲ ɬɚɜɫɢɹ ɷɬɢɥɚɞɢ. 

 

Ɇɭɫɬɚԕɢɥ ɬɚɴɥɢɦ ɦɚɜɡɭɥɚɪɢ: 

1. Ɇɟɬɚɧɧɢɧɝ ɯɥɨɪɥɢ ɯɨɫɢɥɚɥɚɪɢ. 
2. Ⱦɢɯɥɨɪɛɭɬɟɧɥɚɪ. 
3. Ƚɚɡ ɮɚɡɚɫɢɞɚ ɯɥɨɪɥɚɲ ɪɟɚɤɬɨɪɥɚɪɢ. 
4. 4 Ƚɚɡ ɮɚɡɚɫɢɞɚ ɯɥɨɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
5. ɂɨɧ ɤɚɬɚɥɢɬɢɤ ɝɚɥɨɝɟɧɥɚɲ ɪɟɚɤɫɢɹɥɚɪɢ. 
6. Ƚɚɥɨɝɟɧɥɚɪɧɢ C = C ɛɨɝɥɚɪɝɚ ɛɢɪɢɤɢɲɢ ɛɢɥɚɧ ɨɥɢɧɚɞɢɝɚɧ 

ɦɚɯɫɭɥɨɬɥɚɪ. 
7. ɂɨɧ-ɤɚɬɚɥɢɬɢɤ ɯɥɨɪɥɚɲ ɪɟɚɤɬɨɪɥɚɪɢ. 
8. ɏɥɨɪɝɢɞɪɢɪɥɚɲ ɪɟɚɤɫɢɹɥɚɪɢ ɛɢɥɚɧ ɨɥɢɧɚɞɢɝɚɧ ɦɚɯɫɭɥɨɬɥɚɪ 

9. Ƚɢɞɪɨɝɚɥɨɝɟɧɥɚɲ ɪɟɚɤɫɢɹɫɢ ɛɢɥɚɧ ɨɥɢɧɚɞɢɝɚɧ ɦɚɯɫɭɥɨɬɥɚɪ. 
10. ȼɢɧɢɥɢɞeɧɯɥɨɪɢɞ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ.    
11. ɏɥɨɪɨɩɪeɧ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
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12. ɗɩɢɯɥɨɪɝɢɞɪɢɧ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
13. ȼɢɧɢɥɮɬɨɪɢɞ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
14. ɏɥɚɞɨɧɥɚɪ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
15. Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɨɥɢɧɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ ɡɢɱɥɢɝɢɧɢ 

ўɡɝɚɪɬɢɪɢɲ ɭɫɭɥɥɚɪɢ 

16. Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢ ɛўɣɢɱɚ ɨɥɢɧɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ 
ɦɨɥɟɤɭɥɹɪ-ɦɚɫɫɚɜɢɣ ɬɚԕɫɢɦɨɬɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɭɫɭɥɥɚɪɢ 

17. Skleartech ɬɟɯɧɨɥɨɝɢɹɞɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɜɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɧɢ 
ўɡɝɚɪɬɢɪɢɲ ɨɪԕɚɥɢ ɩɨɥɢɷɬɢɥɟɧ ɫɬɪɭɤɬɭɪɚɫɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɭɫɭɥɥɚɪɢ 

18. Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ ɨɥɢɧɚёɬɝɚɧ ɩɨɥɢɷɬɢɥɟɧɧɢɧɝ ɤɪɢɫɬɚɥɥɢɤ 
ɞɚɪɚɠɚɫɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɭɫɭɥɥɚɪɢ 

19. Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ ɪɟɚɤɬɨɪ №1ɪɟɠɢɦɢɞɚ ɩɨɥɢɷɬɢɥɟɧ 
ɯɨɫɫɚɥɚɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɭɫɭɥɥɚɪɢ 

20. Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ ɪɟɚɤɬɨɪ 3+№1 ɪɟɠɢɦɢɞɚ ɩɨɥɢɷɬɢɥɟɧ 
ɯɨɫɫɚɥɚɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɭɫɭɥɥɚɪɢ 

21. Skleartech ɬɟɯɧɨɥɨɝɢɹɫɢɞɚ ɪɟɚɤɬɨɪ 3→1 ɪɟɠɢɦɢɞɚ ɩɨɥɢɷɬɢɥɟɧ 
ɯɨɫɫɚɥɚɪɢɧɢ ўɡɝɚɪɬɢɪɢɲ ɭɫɭɥɥɚɪɢ 

22.  ɂɧɬɟɪɧɟɬ ɬɢɡɢɦɢɞɚɧ ɬɟɪɦɨёԑɨɱ ɛўɣɢɱɚ ԕɭɣɢɞɚɝɢ ɫɚɣɬɥɚɪɧɢ ўɪɝɚɧɢɧɝ 
ɜɚ ȻȻȻ ɠɚɞɜɚɥɢɧɢ ɬɭɡɢɧɝ. 

23.  Ɍɟɯɧɢɤ ɰɟɥɥɸɥɨɡɚ ɬɨɥɚɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ ԟɨɫɫɚɥɚɪɢ  
24.  Ȼɢɪ ɣɢɥɥɢɤ ўɫɢɦɥɢɤɥɚɪɞɚɧ ɹɪɢɦɮɚɛɪɢɤɚɬ ɨɥɢɲ  
25.  ɋɨɦɨɧɞɚɧ ɹɪɢɦɰɟɥɥɸɥɨɡɚ ɨɥɢɲ 

26.  ɇɚɬɪɢɣ ɝɢɩɨɯɥɨɪɢɬ ɛɢɥɚɧ ɨɤɫɢɞɥɚɲ    
27.  Ɍɢɬɢɛ ɬɨɡɚɥɚɲ ԕɭɪɢɥɦɚɫɢɧɢ  
28.  ɉɚɯɬɚ ɦɨɦɢԑɢɞɚɧ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ 

29.  ȼɢɫɤɨɡɚ ɬɨɥɚɫɢɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɯɨɦ ɚɲё  
30.  Ɍɨɥɚɥɚɪɧɢɧɝ ɦɨɪɮɨɥɨɝɢɤ ԟɨɫɫɚɥɚɪɢ 

31.  ɉɚɯɬɚ ɦɨɦɢԑɢɧɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ԕɢɥɢɲ ɜɚ ɬɨɡɚɥɚɲ   
32.  ɒɨɥɢ ɩɨɹɫɢɞɚɧ ɰɟɥɥɸɥɨɡɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲ  

 

 

 

 

Ɍɚɜɫɢɹ ɷɬɢɥɚёɬɝɚɧ ɦɚɥɚɤɚɜɢɣ ɢɲ ɦɚɜɡɭɥɚɪɢ: 
1. ɗɩɢɯɥɨɪɝɢɞɪɢɧ ԟɨɫɢɥɚɥɚɪɢ ɨɥɢɲ ɭɫɭɥɥɚɪɢ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɧɢ 

ўɪɝɚɧɢɲ. 

2. ɋɨɮ ɯɥɨɪɛɟɧɡɨɥ ɨɥɢɲ ɭɫɭɥɥɚɪ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 
3. ȼɢɰɢɧɚɥ ɞɢɝɚɥɨɝɟɧɥɢ ԟɨɫɢɥɚɥɚɪ ɚɫɨɫɢɞɚɝɢ ɫɢɧɬɟɡɥɚɪɧɢ ўɪɝɚɧɢɲ ɜɚ 

ɜɢɧɢɥɯɥɨɪɢɞ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ. 
4. ɉɟɪɝɨɥɨɝɟɧɢɞɥɚɪ ɨɥɢɲɧɢɧɝ ɧɚɡɚɪɢɣ ɚɫɨɫɥɚɪɢ, ɯɥɨɪɥɢ ɷɪɢɬɭɜɱɢɥɚɪ 

ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 

5. Ⱥɪɨɦɚɬɢɤ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɧɢ ɝɚɥɨɝɟɧɥɚɲɧɢɧɝ ɹɧɝɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ. 
6. "ɂɲɥɚɛ ɱɢԕɚɪɢ ɤɨɪɯɨɧɚɥɚɪɢɧɢ ɥɨɣɢԟɚɥɚɲ ɚɫɨɫɥɚɪɢ" ɮɚɧɢɞɚɧ "ɂɲɥɚɛ 

ɱɢԕɚɪɢɲ ԕɭɜɜɚɬɢ ԟɢɫɨɛɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ 
ɱɢԕɢɲ 
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7. "ɂɲɥɚɛ ɱɢԕɚɪɢ ɤɨɪɯɨɧɚɥɚɪɢɧɢ ɥɨɣɢԟɚɥɚɲ ɚɫɨɫɥɚɪɢ" ɮɚɧɢɞɚɧ 
"Ʌɨɣɢԟɚɥɚɲɞɚ ɛɢɡɧɟɫ ɩɥɚɧ ɬɭɡɢɲ ɚɫɨɫɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ 
ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

8. "ɂɲɥɚɛ ɱɢԕɚɪɢ ɤɨɪɯɨɧɚɥɚɪɢɧɢ ɥɨɣɢԟɚɥɚɲ ɚɫɨɫɥɚɪɢ" ɮɚɧɢɞɚɧ "ɂɲɥɚɛ 
ɱɢԕɚɪɢɲ ɛɢɧɨɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ ɷɥɟɦɟɧɬɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ 
ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

9. "ɉɨɥɢɦɟɪɥɚɪɧɢ ԕɚɣɬɚ ɢɲɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "ɉɨɥɢɦɟɪ 
ɦɚɬɟɪɢɚɥɥɚɪɞɚɧ ɛɭɸɦ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ 
ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

10. "ɉɨɥɢɦɟɪɥɚɪɧɢ ԕɚɣɬɚ ɢɲɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ 
"ɉɨɥɢɦɟɪɥɚɪɧɢɧɝ ɬɟɯɧɨɥɨɝɢɤ ɯɨɫɫɚɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ 
ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

11. "ɉɨɥɢɦɟɪɥɚɪɧɢ ԕɚɣɬɚ ɢɲɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "Ʌɨɤ-ɛўёԕ 
ɦɚɬɟɪɢɚɥɥɚɪ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ 
ɱɢԕɢɲ 

12. "ɉɥɚɫɬɦɚɫɫɚɥɚɪɞɚɧ ɛɭɸɦ ɨɥɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪɢ" ɮɚɧɢɞɚɧ 
"Ɍɟɪɦɨɩɥɚɫɬɢɤ ɩɨɥɢɦɟɪɥɚɪ ɚɫɨɫɢɞɚ ɩɥɚɫɬɦɚɫɫɚ ɛɭɸɦɥɚɪ ɨɥɢɲ 
ɭɫɭɥɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

13. "ɉɥɚɫɬɦɚɫɫɚɥɚɪɞɚɧ ɛɭɸɦ ɨɥɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪɢ" ɮɚɧɢɞɚɧ 
"ɉɨɥɢɦɟɪ ɱɢԕɢɧɞɢɥɚɪɢɧɢ ԕɚɣɬɚ ɢɲɥɚɲɧɢɧɝ ɚɧɴɚɧɚɜɢɣ ɜɚ ɡɚɦɨɚɧɜɢɣ 
ɭɫɭɥɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

14. "ɉɥɚɫɬɦɚɫɫɚɥɚɪɞɚɧ ɛɭɸɦ ɨɥɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪɢ" ɮɚɧɢɞɚɧ 
"Ɍɟɪɦɨɪɟɚɤɬɢɜ ɩɨɥɢɦɟɪɥɚɪ ɚɫɨɫɢɞɚ ɩɥɚɫɬɦɚɫɫɚ ɛɭɸɦɥɚɪ ɨɥɢɲ 
ɭɫɭɥɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

15. "ɘԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɛɢɪɢɤɦɚɥɚɪɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɞɚ 
ɫɬɪɭɤɬɭɪɚ ɜɚ ɯɨɫɫɚɥɚɪɢɧɢ ɪɨɫɬɥɚɲ" ɮɚɧɢɞɚɧ "ɉɨɥɢɫɬɢɪɨɥ ɨɥɢɲɧɢɧɝ 
ɬɟɯɧɨɥɨɝɢɤ ɭɫɭɥɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

16. "ɘԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɛɢɪɢɤɦɚɥɚɪɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɞɚ 
ɫɬɪɭɤɬɭɪɚ ɜɚ ɯɨɫɫɚɥɚɪɢɧɢ ɪɨɫɬɥɚɲ" ɮɚɧɢɞɚɧ "ȼɢɧɢɥɩɥɚɫɬ ɜɚ ɩɥɚɫɬɢɤɚɬ 
ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚ ɫɬɪɭɤɬɭɪɚ ɜɚ ɯɨɫɫɚɥɚɪɧɢ ɪɨɫɬɥɚɲ " ɛɨɛɢɧɢɧɝ 
ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

17. "ɘԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɛɢɪɢɤɦɚɥɚɪɧɢ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɠɚɪɚёɧɢɞɚ 
ɫɬɪɭɤɬɭɪɚ ɜɚ ɯɨɫɫɚɥɚɪɢɧɢ ɪɨɫɬɥɚɲ" ɮɚɧɢɞɚɧ "Ɋɟɡɨɥ ɨɥɢɝɨɦɟɪɥɚɪɢɧɢɧɝ 
ɫɬɪɭɤɬɭɪɚ ɜɚ ɯɨɫɫɚɥɚɪɢɧɢ ɪɨɫɬɥɚɲ ɭɫɭɥɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ 
ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ. 

18. "Ёԑɨɱɲɭɧɨɫɥɢɤ" ɮɚɧɢɞɚɧ "Ёԑɨɱ ɧɭԕɫɨɧɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ 
ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

19. "Ёԑɨɱɲɭɧɨɫɥɢɤ" ɮɚɧɢɞɚɧ "Ёԑɨɱɧɢɧɝ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧ ɛɟɥɝɢɥɚɪɢ" 
ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

20. "Ёԑɨɱɲɭɧɨɫɥɢɤ" ɮɚɧɢɞɚɧ "Ёԑɨɱɧɢɧɝ ɮɢɡɢɤ ɯɨɫɫɚɥɚɪɢ" ɛɨɛɢɧɢɧɝ 
ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

21. "Ёԑɨɱɲɭɧɨɫɥɢɤ" ɮɚɧɢɞɚɧ "Ёԑɨɱɧɢɧɝ ɦɟɯɚɧɢɤ ɯɨɫɫɚɥɚɪɢ" ɛɨɛɢɧɢɧɝ 
ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

22. "Ёԑɨɱ ɬɢɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "Ёԑɨɱ ɬɢɥɢɲ ɧɚɡɚɪɢɹɫɢ" 
ɦɚɜɡɭɫɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 
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23. "Ёԑɨɱ ɬɢɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "Ёԑɨɱ ɬɢɥɢɲɧɢ ɪɟɠɚɥɚɲɬɢɪɢɲ" 
ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

24. "Ёԑɨɱ ɬɢɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "Ёԑɨɱ ɬɢɥɢɲ ɠɚɪɚёɧɥɚɪɢɧɢ 
ɥɨɣɢԟɚɥɚɲ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

25. "Ɇɟɛɟɥɶ ɜɚ ɞɭɪɚɞɝɨɪɥɢɤ ɛɭɸɦɥɚɪɢ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "Ɇɟɛɟɥɶ ɜɚ 
ɞɭɪɚɞɝɨɪɥɢɤ ɛɭɸɦɥɚɪɢ ɤɨɧɫɬɪɭɤɰɢɹɫɢ ɜɚ ɫɢɮɚɬɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ 
ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

26. "Ёԑɨɱ ɤɟɫɢɲ ɚɫɨɫɥɚɪɢ" ɮɚɧɢɞɚɧ "Ёԑɨɱɧɢ ɤɟɫɢɲ ɧɚɡɚɪɢɹɫɢ ɚɫɨɫɥɚɪɢ" 
ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

27. "Ёԑɨɱ ɤɟɫɢɲ ɚɫɨɫɥɚɪɢ" ɮɚɧɢɞɚɧ "Ʉɟɫɭɜɱɢ ɚɫɛɨɛɥɚɪɧɢ ɤɟɫɢɲɝɚ 
ɬɚɣёɪɥɚɲ ɜɚ ɭɥɚɪɧɢɧɝ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ 
ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

28. "Ёԑɨɱ ɛɭɸɦɥɚɪ ɬɟɯɧɨɥɨɝɢɹɫɢ " ɮɚɧɢɞɚɧ "Ёԑɨɱ ɛɭɸɦɥɚɪ 
ɤɨɧɫɬɪɭɤɰɢɹɫɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

29. "Ёԑɨɱ ɛɭɸɦɥɚɪ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "Ёԑɨɱ ɛɭɸɦɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ 
ɬɟɯɧɨɥɨɝɢɹɫɢ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

30. "Ёԑɨɱɧɢ ɩɚɪɞɨɡɥɚɲ ɬɟɯɧɨɥɨɝɢɹɫɢ" ɮɚɧɢɞɚɧ "Ԟɢɦɨɹ ɞɟɤɨɪɚɬɢɜ 
ԕɨɩɥɚɦɚɥɚɪ" ɛɨɛɢɧɢɧɝ ɷɥɟɤɬɪɨɧ ўԕɭɜ ɦɨɞɭɥɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ 

31. Ȼɢɪ ɣɢɥɥɢɤ ўɫɢɦɥɢɤɥɚɪɞɚɧ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢ ɹɪɚɬɢɲ 

32. Ԑўɡɚɩɨɹɞɚɧ ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ 

33. ɐɢɤɥɨɧ  ɦɨɦɢԑɢɞɚɧ  ɰɟɥɥɸɥɨɡɚ ɨɥɢɲ ɬɚɩɢɧɚɦɛɭɪ ɩɨɹɫɢɞɚɧ ɰɟɥɥɸɥɨɡɚ 
ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢ ɹɪɚɬɢɲ 

34. ɋɚɧɨɚɬ ɤɨɪɯɨɧɚɥɚɪɢɧɢ ɱɢԕɢɧɞɢɥɚɪɢɞɚɧ ɰɟɥɥɸɥɨɡɚ  ɢɲɥɚɛ  ɱɢԕɚɪɢɲɞɚ  
ԟɨɫɢɥ  ɛўɥɝɚɧ  ɨԕɨɜɚ ɫɭɜɥɚɪɧɢ  ɬɨɡɚɥɚɲ 

35. Ȼɚɡɚɥɶɬɥɢ  ɬɨɥɚ ɱɢԕɢɧɞɢɥɚɪɢ ɚɫɨɫɢɞɚ ɤɨɦɩɨɡɢɰɢɨɧ ԕɨԑɨɡ  ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ ɜɚ ɯɨɫɫɚɥɚɪɢɧɢ ўɪɝɚɧɢɲ 

36. ɇɟɮɬ ɜɚ ɝɚɡ ԕɚɡɢɛ ɨɥɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɬɟɪɦɚɞɢɫɬɪɭɤɰɢɹɝɚ ɱɢɞɚɦɥɢ 
ɛɭɪԑɭɥɚɲ ɪɟɚɝɟɧɬɢ Na-ɄɆɐ ɨɥɢɲ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢ ɹɪɚɬɢɲ 
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VII.ȽɅɈɋɋȺɊɂɃ 

 

Ɍɟɪɦɢɧ Ўɡɛɟɤ ɬɢɥɢɞɚɝɢ ɲɚɪԟɢ Definition in English 

ɏɥɨɪɨɪɝɚɧɢɤ 
ɛɢɪɢɤɦɚɥɚɪ 

Ɉɪɝɚɧɢɤ ɦɨɞɞɚ ɬɚɪɤɢɛɢɞɚ ɯɥɨɪ 
ɚɬɨɦɢ ёɤɢ ɚɬɨɦɥɚɪɢɧɢ ɫɚԕɥɨɜɱɢ 
ɛɢɪɢɤɦɚɥɚɪ  

Organic substances 

containing chlorine atom 

or atoms of the protective 

compounds 

Ɋɚɞɢɤɚɥ 
ɡɚɧɠɢɪɥɢ 
ɯɥɨɪɥɚɲ 
ɪeɚɤɰɢɹɥɚɪɢ 

 

ɉɚɪɚɮɢɧ, ɨɥeɮɢɧ ɜɚ ɚɪɨɦɚɬɢɤ 
ɭɝɥeɜɨɞɨɪɨɞɥɚɪɞɚɝɢ ɜɨɞɨɪɨɞ 
ɚɬɨɦɢ ԟɢɫɨɛɢɝɚ ўɪɢɧ ɚɥɦɚɲɢ-

ɧɚɞɢɝɚɧ ԟɚɦɞɚ  ɝɚɥɨɝeɧɥɚɪɧɢ C = 
C ɜɚ CAr– CArɛɨԑɥɚɪɝɚ ɛɢɪɢɤɢɲɢ 
ɚɦɚɥɝɚ ɨɲɭɜɱɢ ɪeɚɤɰɢɹɥɚɪ 

Reactions carried out at 

the expense of accession 

of halogens to the C = C 

and CAr – CAr, as well as 

due to the replacement of 

a hydrogen atom in 

paraffins, olefins and 

aromatic hydrocarbons 

ɂɧɢɰɢɚɬɨɪ Ɋeɚɤɰɢɨɧ ɦɭԟɢɬɝɚ ɠɚɪɚёɧɧɢ 
ɛɨɲɥɚɛ ɛeɪɢɲ ёɤɢ ɭɧɢ 
ɬeɡɥɚɲɬɢɪɢɲ ɭɱɭɧ ɤɢɪɢɬɢɥɢɛ, 
ɫўɧɝɢ ɦɚԟɫɭɥɨɬ ɬɚɪɤɢɛɢɞɚɧ 
ɚɠɪɚɬɢɛ ɨɥɢɧɝɦɚɣɞɢɝɚɧ ɦɨɞɞɚ 

The substance is not 

deducible from the final 

product, the substance is 

introduced to start the 

reaction medium or 

process to speed up the 

process 

Ʉɚɬɚɥɢɡɚɬɨɪ Ɉɪɝɚɧɢɤɪeɚɤɰɢɹɧɢɬeɡɥɚɲɬɢɪ-

ɢɲɞɚɢɲɬɢɪɨɤɷɬɢɛ, 

ɪeɚɤɰɢɹɫўɧɝɢɞɚ ўɡ ɞɚɫɬɥɚɛɤɢ 
ԟɨɥɚɬɢɧɢ ɬɢɤɥɨɜɱɢ ɦɨɞɞɚ 

The substance that restores 

to its original state at the 

end of the reaction, as well 

as participating in the 

acceleration of organic 

reactions 

Ƚɚɥɨɝeɧɥɚɲ 

 

Ɉɪɝɚɧɢɤɦɨɞɞɚ ɦɨɥeɤɭɥɚɫɢɝɚ 
ɝɚɥɨɝeɧ ɚɬɨɦɢ ёɤɢ ɚɬɨɦɥɚɪɢɧɢ 
ɤɢɪɢɬɢɲ 

Introduction into the 

molecule of organic matter 

atom or halogen atoms 

ɋɨɜɨɥ Ɍɚɪɤɢɛɢɞɚ 4 – 5 ɯɥɨɪ ɚɬɨɦɥɚɪɢ 
ɫɚԕɥɚɝɚɧ, ɩɨɥɢɦɟɪɥɚɪ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɢ ɫɢɮɚɬɢɞɚ 
ɮɨɣɞɚɥɚɧɢɥɚɞɢɝɚɧ ɛɢɮɟɧɢɥ 
ɦɨɥɟɤɭɥɚɫɢ  

Biphenyl molecule which 

contains 4 – 5 chlorine 

atoms and is used as a 

plasticizer of polymers 

Ȼɢɪɥɚɲɬɢɪɢɥɝ
ɚɧ ɠɚɪɚёɧɥɚɪ  

Ɍɭɪɥɢ ɠɚɪɚёɧɥɚɪ, ԕɭɪɢɥɦɚ, ɯɨɦ-

ɚɲёɥɚɪɞɚɧ ɛɢɪ ɯɢɥ ɦɚԟɫɭɥɨɬ 
ɨɥɢɲ ɜɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɧɢ 
ɭɦɭɦɢɣ ɬeɯɧɨɥɨɝɢɹɝɚ 
ɛɢɪɥɚɲɬɢɪɢɲ 

Merging into the overall 

production technology and 

getting the same product 

from different raw 

materials, plants and 

processes 

Ўɪɢɧ 
ɚɥɦɚɲɢɧɢɲ 

ɍɝɥeɜɨɞɨɪɨɞ ɦɨɥeɤɭɥɚɫɢɞɚɝɢ 
ɜɨɞɨɪɨɞ ɚɬɨɦɢ ёɤɢ ɚɬɨɦɥɚɪ 

The displacement reaction 

in the molecule hydrogen 
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ɪeɚɤɰɢɹɫɢ ɝɭɪɭɯɢ ɝɚɥɨɝeɧ ɛɢɥɚɧ ўɪɢɧ 
ɚɥɦɚɲɢɧɢɲ ɪeɚɤɰɢɹɫɢ    

atoms or hydrocarbon 

groups with halogen atoms 

Ȼɢɪɢɤɬɢɪɢɛ 
ɨɥɢɲ 
ɪeɚɤɰɢɹɥɚɪɢ 

Ɍўɣɢɧɦɚɝɚɧ ɭɝɥeɜɨɞɨɪɨɞ 
ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ԕўɲɛɨԑ (ёɤɢ 
ԕўɲɛɨԑɥɚɪ) ɭɱɛɨԑ (ёɤɢ ɭɱɛɨԑɥɚɪ) 
ɛўɣɢɱɚ ɝɚɥɨɝeɧ ɚɬɨɦɢ ёɤɢ 
ɚɬɨɦɥɚɪɢɧɢɧɝ ɛɢɪɢɤɢɲɢ ɛɢɥɚɧ 
ɛɨɪɚɞɢɝɚɧ ɪɟɚɤɰɢɹɥɚɪ 

Reactions carried out at 

the expense of joining a 

halogen in the unsaturated 

hydrocarbons to the 

double (or twin), triple (or 

triple) bonds 

ȼɢɧɢɥɯɥɨɪɢɞ ɋɢɫɬɟɦɚɬɢɤ ɯɥɨɪɷɬɟɧ, ɪɚɞɢɤɚɥ-

Ɏɭɧɤɰɢɨɧɚɥ ɦɨɧɨɯɥɨɪɷɬɢɥɟɧ ɞɟɛ 
ɧɨɦɥɚɧɭɜɱɢ, ɪɚɧɝɫɢɡ ɝɚɡɫɢɦɨɧ,  
ɷɮɢɪ ɯɢɞɢɝɚ ɷɝɚ, ɷɦɩɢɪɢɤ 
ɮɨɪɦɭɥɚɫɢ C2H3Cl, ɦɨɥɟɤɭɥɹɪ 
ɦɚɫɫɚɫɢ 62,63 ɛўɥɝɚɧ ɦɭԟɢɦ 
ɦɨɧɨɦɟɪɥɚɪɞɚɧ ԟɢɫɨɛɥɚɧɢɛ, 
ɬɭɪɥɢ ɩɨɥɢɦɟɪ ɦɚɬɟɪɢɚɥɥɚɪ 
ɨɥɢɲ ɭɱɭɧ ɢɲɥɚɬɢɥɚɞɢ 

Systematic name 

chloroethyl. Radical – 

functional name 

monohloretan. A colorless 

gas, has the smell of ether. 

Empirical formula 

ɋ2H3Cl. The molecular 

weight of 62,63. It is an 

important monomer. It 

used to produce different 

polymer materials 

ɉɢɪɨɥɢɡ  Ƚɪɟɤɱɚ ɫўɡ ɛўɥɢɛ, “ɩɭɪ” – ɨɥɨɜ 
ɜɚ “ɥɢɡɢɫ” – ɩɚɪɱɚɥɚɧɢɲ ɞɟɝɚɧ 
ɦɚɴɧɨɫɢɥɞɚ ɤɟɥɚɞɢ, ɨɪɝɚɧɢɤ 
ɛɢɪɢɤɦɚɥɚɪɧɢ ɸԕɨɪɢ 
ɯɚɪɨɪɚɬɥɚɪ-ɞɚ ɩɚɪɱɚɧɢɲɢ 
ɧɚɬɢɠɚɫɢɞɚ  ɤɢɱɢɤ ɦɨɥɟɤɭɥɚ 
ɦɚɫɫɚɫɢɝɚ ɷɝɚ ɛўɥɝɚɧ 
ɦɚԟɫɭɥɨɬɥɚɪ ўɬɤɚɡɢɲ ɭɱɭɧ 
ԕўɥɥɚɧɢɥɚɞɢ 

In Greek, "Pur" – fire and 

"lysis" – splitting. It is 

used to obtain products 

with a smaller molecular 

weight, which are formed 

by cleavage of organic 

compounds at high 

temperature 

Ⱥɥɥɢɥɯɥɨɪɢɞ  45.0°ɋ ɞɚ ԕɚɣɧɚɣɞɢɝɚɧ, ɫɭɸԕ, 
ɬɭɪɥɢ ɦɨɥɟɤɭɥɚɥɚɪ ɬɚɪɤɢɛɢɝɚ 
ɚɥɥɢɥ ɝɭɪɭԟɢɧɢ ɤɢɪɢɬɢɲ ɭɱɭɧ 
ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ԟɚɦɞɚ   
ɷɩɢɯɥɨɪɝɢɞɪɢɧ ɨɥɢɲ ɭɱɭɧ 
ɡɚɪɭɪɢɣ ɯɨɦ ɚɲё ԟɢɫɨɛɥɚɧɭɜɱɢ 
ɦɨɞɞɚ     

Compound which is 

liquid, boils in 45°C 

temperature, is used to 

introduction allyl group 

into molecules, and main 

raw material in 

epichlorohydrin 

production 

ɏɥɨɪɨɩɪɟɧ  59.4°ɋ ԕɚɣɧɚɣɞɢɝɚɧ, ɫɭɸԕ, 
ɫɚɧɨɚɬɞɚ ɜɢɧɢɥɚɰɟɬɢɥɟɧɧɢ ɫɭɸԕ 
ɮɚɡɚɞɚ 40–60°ɋ Cu2Cl2 

ɤɚɬɚɥɢɡɚɬɨɪɢ ɢɲɬɢɪɨɤɢɞɚ 
ɝɢɞɪɨɯɥɨɪɨɥɚɲ ɨɪԕɚɥɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɭɜɱɢ, ɦɨɣɛɚɪɞɨɲɥɢɝɢ 
ɛɢɥɚɧ ɮɚɪԕɥɚɧɭɜɱɢ ɫɭɧɴɢɣ 
ɤɚɭɱɭɤ ɨɥɢɲɞɚ ɦɭԟɢɦ ɦɨɧɨɦɟɪ 

Compound which is 

liquid, boils in 59,4°C 

temperature, produced 

with hydrochlorination 

with participation of 

Cu2Cl2 catalyst in 40 – 

60°C, important monomer 

in production synthetic 
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ԟɢɫɨɛɥɚɧɝɚɧ ɦɨɞɞɚ     resin with oil resistance 

ɏɥɨɪɛɟɧɡɨɥ Ɍɚɪɤɢɛ ɮɨɪɦɭɥɚɫɢ C6H5Cl 

ɛўɥɝɚɧ, 132°ɋ ԕɚɣɧɚɣɞɢɝɚɧ, 
ɫɭɸԕ, ɛɟɧɡɨɥɧɢ ɬўԑɪɢɞɚɧ-ɬўԑɪɢ 
ɯɥɨɪɥɚɲ ɨɪԕɚɥɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɥɭɜɱɢ, ɷɪɢɬɭɜɱɢ ɫɢɮɚɬɢɞɚ 
ԕўɥɥɚɧɢɥɚ-ɞɢɝɚɧ, ɧɢɬɪɨɛɟɧɡɨɥ, 
ɯɥɨɪɚɧɢɥɢɧ, ɧɢɬɪɨɮɟɧɨɥ ɨɥɢɲɞɚ 
ɚɫɨɫɢɣ ɯɨɦ ɚɲё ԟɢɫɨɛɥɚɧɭɜɱɢ 
ɦɨɞɞɚ   

Compound which 

molecular formula is 

C6H5Cl, liquid, boils in 

132,4°C temperature, 

produced with direct 

chlorination of benzene, 

used as a solent important 

material in production of 

nitrobenzene, 

chloroaniline, nitrophenol 

Ɍɪɭɛɚɫɢɦɨɧ 
ɪɟɚɤɬɨɪ 

ɘԕɨɪɢ ɛɨɫɢɦ ɨɫɬɢɞɚ ɩɨɥɢeɬɢɥeɧ 
ɭɱɭɧ ɦўɥɠɚɥɥɚɧɝɚɧ ɛўɥɢɛ, ɬɪɭɛɚ 
ɢɱɢɞɚɝɢ ɬɪɭɛɚ ɲɚɤɥɢɞɚɝɢ 
ɬɪɭɛɚɥɚɪ ɬўɩɥɚɦɢɞɚɧ ɢɛɨɪɚɬɞɢɪ. 
ɂɱɤɢ ɜɚ ɬɚɲԕɢ ɬɪɭɛɚɥɚɪɧɢɧɝ 
ɞɢɚɦeɬɪɢ ɜɚ ԕɚɥɢɧɥɢɝɢ ɛɨɫɢɦɝɚ 
ɛɨԑɥɢԕ. Ɍɪɭɛɚɫɢɦɨɧ ɪeɚɤɬɨɪɧɢɧɝ 
ɭɦɭɦɢɣ ɭɡɭɧɥɢɝɢ 1000 ɦ ɛўɥɚɞɢ 

Designed for high-

pressure polyethylene tube 

in the tube-shaped set of 

pipes. Depends on the 

thickness of the inner and 

the outer diameter of the 

pipe and pressure. Tube 

reactor with a total length 

of 1000 m. 

SKLEARTECH 

ɬɟɯɧɨɥɨɝɢɹɫɢ 

ɛўɣɢɱɚ 
ɩɨɥɢɷɬɢɥɟɧ 
ɢɲɥɚɛ 
ɱɢԕɚɪɢɲ 
ɛўɥɢɦɥɚɪɢ 

Ȼɢɪɢɧɱɢ ɛўɥɢɦ ɩɨɥɢɦɟɪɧɢ 
ɫɢɧɬɟɡ ԕɢɥɢɲ ɛўɥɢɦɢ ɛўɥɢɛ, ɛɭ 
ɛўɥɢɦɞɚ ɯɨɦ-ɚɲё ɬɚɣёɪɥɚɧɚɞɢ, 
ɦɨɧɨɦɟɪ ɰɢɤɥɨɝɟɤɫɚɧɞɚ 
ɷɪɢɬɢɥɚɞɢ ɜɚ ɩɨɥɢɦɟɪɥɚɧɢɲ 
ўɬɤɚɡɢɥɚɞɢ. ɋўɧɝɪɚ ɩɨɥɢɦɟɪɧɢ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɞɚɧ ɬɨɡɚɥɚɛ, 
ɚɠɪɚɬɢɛ ɨɥɢɧɚɞɢ. ɂɤɤɢɧɱɢ 
ɛўɥɢɦ (ɪɟɰɢɤɥ  ɛўɥɢɦɢ) 
ɷɪɢɬɦɚɧɢ ԕɚɣɬɚ ɬɢɤɥɚɲ ɛўɥɢɦɢ 
ɛўɥɢɛ, ɭɲɛɭ ɛўɥɢɦɞɚ ɪɟɚɤɰɢɹɝɚ 
ɤɢɪɢɲɦɚɝɚɧ ɯɨɦ-ɚɲё ɜɚ 
ɦɚɬɟɪɢɚɥɥɚɪɧɢ ԕɚɣɬɚ ɚɠɪɚɬɢɛ 
ɬɨɡɚɥɚɧɚɞɢ, ɭɥɚɪɧɢ ɬɨɡɚ ɯɨɥɞɚ 
ɹɧɚ ɩɨɥɢɦɟɪɥɚɧɢɲ ɠɚɪɚёɧɢɝɚ 
ԕɚɣɬɚɪɢɥɚɞɢ. ɍɱɢɧɱɢ ɛўɥɢɦɞɚ  
ɩɨɥɢɦɟɪɧɢ ɷɤɫɬɪɭɡɢɹɥɚɲ, 
ɝɪɚɧɭɥɚɝɚ ɚɣɥɚɧɬɢɪɢɲ, 
ɝɪɚɧɭɥɚɥɚɪɧɢ ɬɨɡɚɥɚɲ, ԕɭɪɢɬɢɲ, 
ɚɪɚɥɚɲɬɢɪɢɲ ɜɚ ԕɚɞɨԕɥɚɲ 
ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ 

The first synthesis of the 

polymer in this section of 

raw materials, polymers 

dissolved in the monomer 

cyclohexane. Clear 

catalyst for the polymer, 

and then separated. The 

second part (retsikl) 

solution in this section to 

restore the reactive raw 

materials extraction to 

clean, clean them with the 

polymer to be returned to 

the process. The third 

section of polymers into 

extrusion granules, pellets 

cleaning, drying, blending 

and packaging is carried 

out 

ɘԕɨɪɢ 
ɛɨɫɢɦɞɚ 
ɩɨɥɢɷɬɢɥɟɧ 

ɗɬɢɥɟɧɧɢ ɸԕɨɪɢ ɛɨɫɢɦɞɚ (150-

350 Ɇɉɚ) ɢɧɢɰɢɚɬɨɪɥɚɪ 
ɢɲɬɢɪɨɤɢɞɚ (ɤɢɫɥɨɪɨɞ, ɨɪɝɚɧɢɤ 

Ethylene high pressure 

(150-350 MPa) with the 

participation of Syntez 
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ɨɥɢɲ ɩɟɪɨɤɫɢɞɥɚɪ) ɤɨɧɞɟɧɫɢɪɥɚɧɝɚɧ 
ɝɚɡ ɮɚɡɚɫɢɞɚ 200-300

ɨɋ ɞɚ 
ɩɨɥɢɦɟɪɥɚɧɚɞɢ. Ɉɥɢɧɝɚɧ 
ɩɨɥɢɷɬɢɥɟɧ 916-930 ɤɝ/ɦ3

 

ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. Ȼɭɧɞɚɣ 
ɩɨɥɢɷɬɢɥɟɧ ɸԕɨɪɢ ɛɨɫɢɦɥɢ 
ɩɨɥɢɷɬɢɥɟɧ (ɘȻɉɗ) ёɤɢ ɩɚɫɬ 
ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧ (ɉɁɉɗ) 
ɞɟɛ ɚɬɚɥɚɞɢ 

(oxygen, organic 

peroxides)  condensation 

gas phase 200-300
o
S by 

polymerization. PE 916-

930 kg /m
3
 density. Such 

polyethylene, high density 

polyethylene (HDPE) or 

low density polyethylene 

(LDPE) is called 

ɉɚɫɬ ɛɨɫɢɦɞɚ 
ɩɨɥɢɷɬɢɥɟɧ 
ɨɥɢɲ 

ɗɬɢɥɟɧɧɢ ɩɚɫɬ ɛɨɫɢɦɞɚ (0.2-0.5 

Ɇɉɚ), 80ɨɋ ɞɚ ɨɪɝɚɧɢɤ ɷɪɢɬɭɜ-

ɱɢɥɚɪ ɦɭԟɢɬɢɞɚ, ɦɟɬɚɥɥɨɪɝɚɧɢɤ 
ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 
ɩɨɥɢɦɟɪɥɚɧɚɞɢ. Ɉɥɢɧɝɚɧ 
ɩɨɥɢɷɬɢɥɟɧ 959-960 ɤɝ/ɦ3

 

ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. ɏɪɨɦɨ-

ɪɝɚɧɢɤ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 
ɢɲɬɢɪɨɤɢɞɚ ɷɬɢɥɟɧɧɢɧɝ 
ɩɨɥɢɦɟɪɥɚɧɢɲɢ 2.2 Ɇɉɚ ɛɨɫɢɦ, 
90-105

ɨɋ ԟɚɪɨɪɚɬɞɚ 
ɷɪɢɬɭɜɱɢɥɚɪɫɢɡ ɝɚɡ ɮɚɡɚɫɢɞɚ 
ўɬɤɚɡɢɥɚɞɢ. Ȼɭɧɞɚɣ ɩɨɥɢɷɬɢɥɟɧ 
950-966 ɤɝ/ɦ3

 ɡɢɱɥɢɤɤɚ ɷɝɚ 
ɛўɥɚɞɢ. Ȼɭ ɭɫɭɥɥɚɪɞɚ ɨɥɢɧɝɚɧ 
ɩɨɥɢɷɬɢɥɟɧ ɩɚɫɬ ɛɨɫɢɦɥɢ 
ɩɨɥɢɷɬɢɥɟɧ (ɉȻɉɗ) ёɤɢ ɸԕɨɪɢ 
ɡɢɱɥɢɤɥɢ ɩɨɥɢɷɬɢɥɟɧ 
(ɘɁɉɗ)ɞɟɛ ɚɬɚɥɚɞɢ 

Ethylene at low pressure 

(0.2-0.5 MPa), at 80
o
S 

organic solution 

environment, the presence 

of a catalyst 

organometallic 

polymerization. PE 959-

960 kg /m3 density. The 

presence of a catalyst 

hromoorganik 

polymerization ethylene 

pressure of 2.2 MPa at a 

temperature of 90-105
o
S 

with out solution gas 

phase going to. Such 

polyethylene 950-966 kg / 

m
3
 density. This method 

polyethylene, low density 

polyethylene (LDPE) or 

high-density polyethylene 

(HDPE) is referred to as 

Ўɪɬɚɱɚ 
ɛɨɫɢɦɞɚ 
ɩɨɥɢɷɬɢɥɟɧ 
ɨɥɢɲ 

ɗɬɢɥɟɧɧɢ ўɪɬɚɱɚ ɛɨɫɢɦɞɚ (3-7 

Ɇɉɚ), 150ɨɋ ɞɚ ɷɪɢɬɭɜɱɢɥɚɪɞɚ, 
ўɡɝɚɪɭɜɱɚɧ ɜɚɥɟɧɬɥɢ 
ɦɟɬɚɥɥɚɪɧɢɧɝ ɨɤɫɢɞɥɚɪɢ 
ɢɲɬɢɪɨɤɢɞɚ ɩɨɥɢɦɟɪɥɚɧɚɞɢ. 
Ɉɥɢɧɝɚɧ ɩɨɥɢɷɬɢɥɟɧ 960-970 

ɤɝ/ɦ3
 ɡɢɱɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢ. 

Ȼɭɧɞɚɣ ɩɨɥɢɷɬɢɥɟɧ, ўɪɬɚɱɚ 
ɛɨɫɢɦɥɢ ɩɨɥɢɷɬɢɥɟɧ (ЎȻɉɗ) ɞɟɛ 
ɚɬɚɥɚɞɢ 

Ethylene, the average 

pressure (3-7 MPa), 150
o
S 

solvents, variable valence 

metal oxides 

polymerization 

participation. PE 960-970 

kg /m
3
 density. This 

poethylene , medium 

density polyethylene 

(MDPE) is called 

Ɋɟɡɢɧɚ 
ɚɪɚɥɚɲɦɚ  

 ɬɚɪɤɢɛɢɞɚ ɤɚɭɱɭɤ ɜɚ ɛɨɲԕɚ 
ɢɧɝɪɟɞɢɟɧɬɥɚɪɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ 
ɤўɩ ɤɨɦɩɨɧɟɧɬɥɢ, ɛɢɪ ɠɢɧɫɥɢ 
ɫɢɫɬɟɦɚ.  

rubber compound - 

composed of rubber and 

other ingredients the 

current lot of component, 
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system. 

ȼɭɥɤɚɧɢɡɚɰɢɹ 
–  

ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɧɢ 
ɜɭɥɤɚɧɢɡɚɰɢɨɧ ɬўɪ ԟɨɫɢɥ ɛўɥɢɲ 
ԟɢɫɨɛɢɝɚ  ɪɟɡɢɧɚɝɚ ɚɣɥɚɧɢɲ 
ɬɟɯɧɨɥɨɝɢɤ ɠɚɪɚёɧɢ. 

The process of linking 

rubber molecules together 

by chemical cross links.  

Vulcanisation is generally 

carried out by chemical 

reaction of sulphur, giving 

rise to mono or poly 

sulphide cross links. 

Ɍɟɯɧɨɥɨɝɢɤ 
ɬɢɡɢɦ  
(Technology) 

Kɟɪɚɤɥɢ ɯɨɦ-ɚɲɴёɥɚɪɝɚ ɢɲɥɨɜ 
ɛɟɪɢɲ ɣўɥɢ ɛɢɥɚɧ ɦɚɴɥɭɦ ɯɨɫɫɚ 
ɜɚ ɯɭɫɭɫɢɹɬɥɚɪɝɚ ɷɝɚ ɛўɥɝɚɧ 
ɦɚԟɫɭɥɨɬɥɚɪɧɢ ɢɲɥɚɛ 
ɱɢԕɚɪɢɲɧɢɧɝ ɭɡɜɢɣ ɛɨԑɥɚɧɝɚɧ 
ɠɚɪɚёɧɥɚɪɢ ɦɚɠɦɭɚɫɢ. 

Is the collection of 

techniques, skills, methods 

and processes used in the 

production 

of goods or services or in 

the accomplishment of 

objectives, such as 

scientific investigation. 

Ɇɚɬɨɱɥɢ 
ɪɟɡɢɧɚ 
ɚɪɚɥɚɲɦɚ 

ɤɚɭɱɭɤɧɢ ɛɢɪ ёɤɢ ɢɤɤɢ 
ɢɧɝɪɟɞɢɟɧɬ ɛɢɥɚɧ, ɤɟɣɢɧɱɚɥɢɤ 
ɬɭɪɥɢ ɯɨɫɫɚɝɚ ɷɝɚ ɛўɥɝɚɧ ɪɟɡɢɧɚ 
ɯɨɫɢɥ ԕɢɥɢɲ ɭɱɭɧ ɤɟɪɚɤɥɢ 
ɪɟɡɢɧɚ ɚɪɚɥɚɲɦɚɫɢ. 

Rubber obtained from 

uncultivated trees, as 

distinguished from 

cultivated plantations. 

Ԕɨɪɢɲɦɚ 
ɚɪɚɥɚɲɦɚɫɢ 
(Masonry 

mortar ) 

Ȼɨԑɥɨɜɱɢ ɦɨɞɞɚ,  ɦɚɣɞɚ 
ɬўɥɞɢɪԑɢɱɧɢɧɝ  ԕɨɬɦɚɝɚɧ 
ɚɪɚɥɚɲɦɚɫɢ.  

A mixture of binder, fine 

aggregate . 

ɗɥɚɫɬɨɦɟɪ  ɸԕɨɪɢ ɷɥɚɫɬɢɤ ԟɨɥɚɬɞɚɝɢ 
ɩɨɥɢɦɟɪɥɚɪ ɜɚ ɭɥɚɪ ɚɫɨɫɢɞɚɝɢ 
ɦɚɬɟɪɢɚɥɥɚɪ. 

A macromolecular 

material, which at room 

temperature, is capable of 

recovering substantially in 

shape and size after 

removal of a deforming 

force. 

Ʉɚɭɱɭɤ  ɪɟɡɢɧɚ ɚɫɨɫɢɧɢ ɬɚɲɤɢɥ ɷɬɭɜɱɢ, 
ɸԕɨɪɢ ɷɥɚɫɬɢɤ ɫɢɧɬɟɬɢɤ ɜɚ 
ɬɚɛɢɢɣ ɛɨԑɥɨɜɱɢ ɦɚɬɟɪɢɚɥ. 

French name for natural 

rubber. 

Ɍɟɪɦɨёԑɨɱ Ʉɢɦёɜɢɣ ɦɨɞɞɚɥɚɪɧɢ 
ɢɲɥɚɬɦɚɫɞɚɧ ёԑɨɱɝɚ ɬɟɪɦɢɤ 
ɢɲɥɨɜ ɛɟɪɢɛ ɨɥɢɧɚɞɢ. Ȼɭɧɞɚ 
ёԑɨɱ ԟɭɠɚɣɪɚɥɚɪɢ 240°C 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɚ 0,1–0,2 Ɇɉɚ 
ɛɨɫɢɦɞɚ ɬўɣɢɧɝɚɧ ɛɭԑ ɬɚɴɫɢɪɢɝɚ 
ɭɱɪɚɣɞɢ. Ɍɟɪɦɨёԑɨɱ ɦɚɯɫɭɫ 
ɝɟɪɦɟɬɢɤ ɤɚɦɟɪɚɥɚɪɞɚ ɨɥɢɧɚɞɢ. 

Production received by 

heat treatment without use 

of chemicals. On this 

process wood cages 

couple with the 

temperature of 240 °C and 

pressure of 0,1-0,2 MPas 

is affected. Thermowood 

https://en.wikipedia.org/wiki/Skill
https://en.wikipedia.org/wiki/Good_(economics)
https://en.wikipedia.org/wiki/Service_(economics)
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turns out on hermetic 

chambers. 

RUF-ɛɪɢɤɟɬɥɚɪ Ɍўԑɪɢ ɬўɪɬɛɭɪɱɚɤɥɢ ɩɪɢɡɦɚ 
ɲɚɤɥɢɞɚɝɢ ɛɪɢɤɟɬɥɚɪ. Ȼɭ ɧɨɦ 
ɛɪɢɤɟɬ ɢɲɥɚɛ ɱɢԕɚɪɭɜɱɢ ɠɢԟɨɡ 
ɧɨɦɢɞɚɧ ɨɥɢɧɝɚɧ. RUF-

ɛɪɢɤɟɬɥɚɪɧɢɧɝ ɲɚɤɥɢ ɯɭɞɞɢ 
ԑɢɲɬɝɚ ўɯɲɚɣɞɢ. Ȼɭ ɛɪɢɤɟɬɥɚɪ 
ɝɢɞɪɚɜɥɢɤ ɩɪɟɫɫɥɚɪɞɚ ɸԕɨɪɢ 
ɛɨɫɢɦɞɚ (300-400 ɛɚɪ) ɩɪɟɫɫɥɚɛ 
ɱɢԕɚɪɢɥɚɞɢ. 

Briquettes in the form of 

rectangles. This name is 

received from the name of 

the equipment. RUF 

briquettes have a brick 

appearance. They turn out 

with a high pressure (300-

400 bars) on hydraulic 

pressa. 

ɉɟɥɥɟɬ Ёԕɢɥԑɢ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ 
ɦɚɣɞɚ ɛɪɢɤɟɬ. ɍ ɦɚɣɞɚ ɝɪɚɧɭɥɚ 
ɲɚɤɥɢɞɚ ɢɲɥɚɛ ɱɢԕɚɪɢɥɚɞɢ. 

The small briquette used 

in the form of fuel. It is 

made in the form of small 

granules. 

Pin-Kay -

ɛɪɢɤɟɬɥɚɪɢ 

Ȼɪɢɤɟɬɥɚɪɧɢɧɝ 4 ёɤɢ 6 ԕɢɪɪɚɥɢ 
ɬɭɪɢ. ɍɥɚɪɧɢɧɝ ўɪɬɚɫɢɞɚ ɪɚɞɢɚɥ 
ɬɟɲɢɤ ɛўɥɚɞɢ. Ȼɪɢɤɟɬ ɦɟɯɚɧɢɤ 
ɲɧɟɤɥɢ ɩɪɟɫɫɥɚɪɞɚ ɸԕɨɪɢ 
ɛɨɫɢɦɞɚ (1000-1100 ɛɚɪ) 
ɩɪɟɫɫɥɚɧɚɞɢ. ɉɪɟɫɫɥɚɧɚёɬɝɚɧɞɚ 
ɛɪɢɤɟɬɥɚɪɧɢ ɫɢɪɬɢ ɢɫɫɢԕɥɢɤ 
ɬɚɴɫɢɪɢɞɚ ɤɭɹɞɢ ɜɚ ԕɨɪɚɣɢɛ 
ԕɨɥɚɞɢ. 

4-6-faced types of 

briquettes. On their middle 

there are radial openings. 

The briquette turns out 

mechanical screws with a 

pressure of 1000-1100 

bars. When pressing the 

surface of a briquette 

burns and takes a dark 

look. 

Torrefaction "Torrefaction" (ɮɪɚɧɰɭɡɱɚ 
"ɤɭɣɞɢɪɢɲ") - ɛɢɨɦɚɫɫɚɝɚ 
ɢɫɫɢԕɥɢɤ ɛɢɥɚɧ ɚɫɬɚ-ɫɟɤɢɧ 
ɞɚɫɬɥɚɛɤɢ ɢɲɥɨɜ ɛɟɪɢɲ ɜɚ 
ɬɨɡɚɥɚɲ ɠɚɪɚёɧɢɞɢɪ. ɂɲɥɨɜ 
ɛɟɪɢɲ ԟɚɪɨɪɚɬɢ 200-350ºɋ 
ɨɪɚɥɢԑɢɞɚ ɛўɥɢɛ, ɛɭ ɠɚɪɚёɧ 
ɯɭɞɞɢ ɤɨɮɟ ɞɨɧɚɥɚɪɢɧɢ 
ԕɨɜɭɪɢɲɞɚɝɢɝɚ ўɯɲɚɛ ɤɟɬɚɞɢ. 
Ʉɭɣɞɢɪɢɥɝɚɧ ɛɢɨɦɚɫɫɚ ԕɚɬɬɢԕ 
ɷɧɟɪɝɢɹ ɬɚɲɭɜɱɢ ɛўɥɢɛ, 
ɛɢɨɦɚɫɫɚ ɜɚ ёԑɨɱ ɤўɦɢɪɢ 
ўɪɬɚɫɢɞɚɝɢ ɬɚɛɢɢɣ ɯɨɫɫɚɥɚɪɢ 
ɹɯɲɢɥɚɧɝɚɧ ɦɚԟɫɭɥɨɬ 
ԟɢɫɨɛɥɚɧɚɞɢ. 

Torrefaction is a mild 

thermal pretreatment and 

refinement process 

presently attracting 

extensive interest and 

attention. Operating 

temperatures are between 

200 and 350◦C and it quite 
closely resembles the 

process of roasting coffee 

beans. 

The resulting torrefied 

biomass is an excellent 

solid energy carrier 

and product intermediate 

between biomass and 

charcoal, exhibiting 

several advantages in 

terms of 
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improved inherent 

material characteristics. 

Ʉɭɣɞɢɪɢɥɝɚɧ 
ɛɢɨɦɚɫɫɚɧɢ 
ɸɜɢɲ 

Ʉɭɣɞɢɪɢɥɝɚɧ ёԑɨɱ ɝɢɞɪɨɮɨɛ 
ɦɨɞɞɚ ɛўɥɝɚɧɥɢɝɢ ɭɱɭɧ ɭɧɢ ɫɭɜ 

ɛɢɥɚɧ ɤɭɥɞɚɧ ɬɨɡɚɥɚɲ ԑɚɥɚɬɢ 
ɬɭɸɥɚɞɢ. Ȼɢɪɨԕ, ɤɭɣɞɢɪɢɥɝɚɧ 
ёԑɨɱɞɚɝɢ ɤўɩɱɢɥɢɤ ɫɭɜɞɚ ɷɪɭɜɱɚɧ 
ɦɨɞɞɚɥɚɪɧɢɧɝ ɱɢԕɚɪɢɛ 
ɸɛɨɪɢɥɢɲɢ – ɛɭ ɹɯɲɢ ԑɨɹ. 
Ȼɭɧɢɧɝ ɨԕɢɛɚɬɢɞɚ ɦɚԟɫɭɥɨɬ 
ɧɚɦɥɢɝɢɧɢ ɜɚ ɨԕɨɜɚ ɫɭɜɥɚɪɧɢ 
ɣўԕɨɬɢɲ ɦɭɚɦɦɨɫɢ ԟɚɦ ɩɚɣɞɨ 
ɛўɥɚɞɢ. 

Because of the 

hydrophobic 

characteristics of the 

torrefied material, it is 

alluring to introduce 

some kind of washing 

process for potentially 

separating ash-forming 

elements from the 

torrefied 

material. There are strong 

reasons to believe that a 

significant fraction of 

water-soluble elements 

can be separated and the 

idea is thus exciting. 

Further validation 

for problematic biomass 

materials are needed, as 

are cost estimations in 

terms of increased 

investments; material 

losses to the leachate; 

handling of process water; 

and increased moisture 

in the product. 

Ɇɚɫɫɚɧɢ 
ɫɚɪɚɥɚɲ 

(separation of 

pulp) 

Ɇɚɫɫɚɧɢ (ɬɨɥɚɥɚɪɝɚ) ɚɠɪɚɬɢɲ 
Ⱦɚɫɬɥɚɛɤɢ, ɛɢɪɥɚɦɱɢ ɫɚɪɚɥɚɲ 
ɇɨɡɢɤ (ԕɚɣɬɚ) ɫɚɪɚɥɚɲ 

Separation of pulp coarse 

separation fine-separation 

ɐɟɥɥɸɥɨɡɚɧɢ 
ԕɭɪɢɬɢɲ 

(drying 

cellulose) 

 ɐɟɥɥɸɥɨɡɚɧɢ ɚɷɪɨɮɨɧɬɚɧ 
ɭɫɭɥɞɚ ԕɭɪɢɬɢɲ ɐɟɥɥɸɥɨɡɚɧɢ  
ԟɚɜɨ ɛɢɥɚɧ  ԕɭɪɢɬɢɲ 
ɐɟɥɥɸɥɨɡɚɧɢ ɤɚɦɟɪɚ ɭɫɭɥɢɞɚ 
ԕɭɪɢɬɢɲ ɐɟɥɥɸɥɨɡɚɧɢ ɤɨɧɬɚɤɬ 
ɭɫɭɥɢɞɚ ԕɭɪɢɬɢɲ 

Aerofountain drying of 

cellulose air-drying of 

cellulose chamber drying 

of cellulose contact drying 

of cellulose 

Ёԑɨɱ ɦɚɫɫɚ 
ɨɥɢɲ(obtaining 

woodpulp) 

Ёԑɨɱɧɢ (ԑўɥɚɧɢ) ɬɨɥɚɥɢ ɦɚɫɫɚɝɚ 
ɚɣɥɚɧɬɢɪɢɲ ɋɨɜɭԕ ԟɨɥɚɬɞɚ 
ɮɢɛɪɢɥɥɚɥɚɪɝɚ ɚɠɪɚɬɢɲ 
Ɉԕɚɪɬɢɪɢɥɝɚɧ ёԑɨɱ ɦɚɫɫɚ (ɛўɬԕɚ) 

Woodpulp grinding cold 

grinding bleached 

woodpulp 

Ёԑɨɱ ɦɚɫɫɚ 

(woodpulp)  

Ɍɨɡɚɥɚɧɚɞɢɝɚɧ ёԑɨɱ ɦɚɫɫɚ 
Ɍɟɪɦɨɦɟɯɚɧɢɤ ёԑɨɱ ɦɚɫɫɚ 

Refiner woodpulp 

thermomechanical 
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Ɉԕɚɪɬɢɪɢɥɝɚɧ ёԑɨɱ ɦɚɫɫɚ (ɛўɬԕɚ) 
Ʉɢɦёɜɢɣ ɬɟɪɦɨɦɟɯɚɧɢɤ ёԑɨɱ 
ɦɚɫɫɚ 

woodpulp bleached 

woodpulp chemicothermal 

woodpulp 

ɐɟɥɥɸɥɨɡɚ(ɧɢɧ
ɝ) ɫɢɮɚɬɢɧɢ 
ɹɯɲɢɥɚɲ 

(pulprefining) 

ɐɟɥɥɸɥɨɡɚɝɚ ɤɢɫɥɨɪɨɞ-ɢɲԕɨɪ 
ɛɢɥɚɧ ɢɲɥɨɜ ɛɟɪɢɲ 
Ԕɚɣɬɚɪɭɜɱɢɥɚɪ ɛɢɥɚɧ ɨԕɚɪɬɢɪɢɲ 
Ƚɢɩɨɯɥɨɪɢɬ ɛɢɥɚɧ ɨԕɚɪɬɢɪɢɲ 
Ɉɤɫɢɞɥɨɜɱɢɥɚɪ ɛɢɥɚɧ ɨԕɚɪɬɢɪɢɲ 
ɉɟɪɨɤɫɢɞɥɚɪ ɛɢɥɚɧ ɨԕɚɪɬɢɪɢɲ 

Oxy- caustic treatment 

Bleaching 

 deoxidizing agent , 

reducing agent, 

deoxidizer, reducer 

hypochlorite bleaching 

bleaching by oxidation 

(oxidation bleaching) 

bleaching by peroxide 

(peroxide bleaching) 

Ⱥɛɪɚɡɢɜɥɢ 
(ɧɚɠɞɚɤɥɢ) 
ԕɨԑɨɡ (abrasive 

paper) 

Ⱥɛɪɚɡɢɜɥɢ (ɧɚɠɞɚɤɥɢ) ԕɨԑɨɡ Abrasive paper, emery 

paper, finishing paper, 

polishing paper, sandpaper 

ɋɚɧɢɬɚɪɢɹ 
ɭɱɭɧ ԕɨԑɨɡ 

(paper for the 

sanitary) 

ɋɚɧɢɬɚɪɢɹ-ɝɢɝɢɟɧɚ ɛɭɸɦɥɚɪɢ 
ɬɚɣёɪɥɚɧɚ-ɞɢɝɚɧ  ԕɨԑɨɡ  

Paper for the sanitary and 

hygienic means  

Ⱦɟɤɭɥɹɬɨɪ 

(deaerator) 

Ɇɚɫɫɚɧɢ ɝɚɡ-ԟɚɜɨɫɢɡɥɚɧɬɢɪɢɲ 
Ⱦɟɤɭɥɹɬɨɪ, ԟɚɜɨɫɢɡɥɚɧɬɢɪɝɢɱ 

Mass deaeration deaerator 

Ʉɚɥɚɧɞɪ( 

calender roll) 

Ɇɚɲɢɧɚ ɤɚɥɚɧɞɪɢ Ԟўɥ, 
ɹɪɢɦԕɭɪɭԕ ɤɚɥɚɧɞɪ Ȼɨɫɦɚ ɧɚԕɲ 
ɬɭɲɢɪɭɜɱɢ ɤɚɥɚɧɞɪ 

Machine calender. Wet 

calender embossing 

calender 

Ʉɚɧɢɮɨɥɶ 
(colophony) 

Ʉɚɧɢɮɨɥɶ Colophony, common 

resin, resin, wood rosin, 

rosin 



213 

 

VIII. ȺȾȺȻɂЁɌɅȺɊ ɊЎɃɏȺɌɂ 

 

Ɇɚɯɫɭɫ ɚɞɚɛɢёɬɥɚɪ: 
1. D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction 

to Microstructures and Processing. Fourth Edition. Elsevier, 2012. -576p. 

2. William D.Callister, Jr., David G.Rethwisch. Materials Science And 

Engineering. An Introduction. Eight Edition. USA, Wiley, 2010.- 1000 p. 

3. Donald G. Baird, Dimitris I. Collias. Polymer Processing: Principles and 

Design, 2nd Edition. Wiley. ɋɒȺ 2014. Ɋ. 542 

4. John A. Tyrell. Fundamentals of Industrial Chemistry: Pharmaceuticals, 

Polymers, and Business 1st Edition. Publisher: Wiley. ɋɒȺ, 2014. Ɋ. 673 

5. Jeremy Dry, Bryce Lawson, Phuong Le, Israel Osisanya, Deepa Patel, 

Anecia Shelton. Vinyl Chloride Production. Capstone Design Project. Spring 2013. 

Chemical Engineering -University of Oklahoma. Ɋ. 731 

6. M. Toth, M. D. Liptak, D. L. Phillips, and G. C. Shields, J. Chem. Phys., 

114, 4595 (2001). 

7. J.Bundschuh.Technologies for converting biomass to useful energy.CRC Press, 

Taylor&Fransic group. USA, 2013, 217-244 pp. 

8. R.D. Perlack, G.G. Stevenson, R.B. Shelton. Prospects for Coal Briquettes as a 

Substitute Fuel for Wood and Charcoal in U.S. Agency for International 

Development Assisted countries. Oak Ridge National Laboratory. 1986. Ɋ. 7 

9. Monica Ek, Goran Gellerstedt, Gunnar Henriksson Pulp and Paper 

Chemistry and Technology. De Gruyter. Germany 2009 y. ɪ. 411 

10. J. Newell, Stephenson.The manufacture of pulp and paper: a textbook of 

modern pulp and paper mill practice. USA 2011. Ɋ. 238 

 

ɂɧɬɟɪɧɟɬ ɪɟɫɭɪɫɥɚɪɢ: 

1. http://fabrikadecora.ru/katalog.cgi?base=katalog&id=74 

2. http://www.termo-drevesina.ru/istoriyatmd.html 

3. http://www.thermowood.fi/albumi/thermowoodtechnology/ 

4. http://thermoarena.com/?gclid=CNqhxISGmMwCFYHOcgoddBkFaQ 

5. http://lesprominform.ru/jarchive/articles/itemshow/2021 

6. http://www.st-profi.ru/products/26/130/ 

7. http://www.briklis.ru/ 

8. http://www.ogniv.ru/index.php?id=briket 

9. http://www.btgworld.com/en/rtd/technologies/torrefaction 

10. http://orbit.dtu.dk/en/publications/torrefaction-of-biomass-for-power-

production%28f1dba92a-523f-4101-891d-8d2a757304cc%29.html 

11. http://www.google.de/patents/US9057037 

12. http://www.cleandex.ru/articles/2012/05/16/biougol_chernye_pellety_ili_torref

aktsiya_drevesnyh_othodov 

13. http://www.findpatent.ru/patent/255/2559491.html 

14. http://www.wood-pellets.com/cgi-

bin/cms/index.cgi?ext=content&lang=1&pid=1736 

http://fabrikadecora.ru/katalog.cgi?base=katalog&id=74
http://www.termo-drevesina.ru/istoriyatmd.html
http://www.thermowood.fi/albumi/thermowoodtechnology/
http://thermoarena.com/?gclid=CNqhxISGmMwCFYHOcgoddBkFaQ
http://lesprominform.ru/jarchive/articles/itemshow/2021
http://www.st-profi.ru/products/26/130/
http://www.briklis.ru/
http://www.ogniv.ru/index.php?id=briket
http://www.btgworld.com/en/rtd/technologies/torrefaction
http://www.google.de/patents/US9057037
http://www.cleandex.ru/articles/2012/05/16/biougol_chernye_pellety_ili_torrefaktsiya_drevesnyh_othodov
http://www.cleandex.ru/articles/2012/05/16/biougol_chernye_pellety_ili_torrefaktsiya_drevesnyh_othodov
http://www.findpatent.ru/patent/255/2559491.html
http://www.wood-pellets.com/cgi-bin/cms/index.cgi?ext=content&lang=1&pid=1736
http://www.wood-pellets.com/cgi-bin/cms/index.cgi?ext=content&lang=1&pid=1736

	II. МОДУЛНИ ЎҚИТИШДА ФОЙДАЛАНИЛАДИГАН ИНТЕРФАОЛ ТАЪЛИМ МЕТОДЛАРИ
	III. НАЗАРИЙ МАТЕРИАЛЛА�
	1-МАВЗУ. ОРГАНИК СИНТЕЗ САНОАТИДАГИ ИННОВАЦИОН ТЕХНОЛОГИЯЛА�
	1–маъруза:Хлорорганик моддалар ишлаб чиқаришнинг янги тeхнологиялари
	7–маъруза.Резина-техника маҳсулотлар ва шина ишлаб чиқаришнинг инновацион технологияси
	10–маъруза:Ёғочсозликдагиинновационтехнологиялар
	10.1. Термоёғочва унинг хоссалари

	1–амалий машғулот:Галогенорганик бирикмалар ишлаб чиқаришнинг замонавий технологиялари
	2-амалий машғулот:Skleartech технологияси бўйича йилига 125 минг тонна полиэтилен ишлаб чиқаришда хом ашёни сарф баланси
	3–амалий машғулот:Резинани эксплутацион хоссаларини ҳисоблаш
	4–амалий машғулот:Ярим тайёр целлюлозанинг солиштирма сарфини ҳисоблаш
	5–амалий машғулот:Ёғочсозликдаги инновацион технологияларни ўрганиш

	VI. МУСТАҚИЛ ТАЪЛИМ МАВЗУЛАРИ

