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Ⱦɢɫɟɪɬɚɰɿєɸ є ɪɭɤɨɩɢɫ 
 

Ɋɨɛɨɬɚ ɜɢɤɨɧɚɧɚ ɜ Іɧɫɬɢɬɭɬɿ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯаɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥяɤɨɜа 
ɇаɰɿɨɧаɥьɧɨʀ аɤаɞɟɦɿʀ ɧаɭɤ ɍɤɪаʀɧɢ, (ɦ. Ⱦɧɿɩɪɨ) ɿ ɇаɰɿɨɧаɥьɧɨɦɭ 
ɭɧɿɜɟɪɫɢɬɟɬɿ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞаɪɫɬɜа ɬа ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜаɧɧя Ɇɿɧɿɫɬɟɪɫɬɜɚ 
ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ (ɦ. Ɋɿɜɧɟ) 

 

ɇɚɭɤɨɜɢɣ ɤɨɧɫɭɥɶɬɚɧɬ:  
 

ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɨɪ,  
ɚɤɚɞɟɦɿɤ ɇȺɇ ɍɤɪɚʀɧɢ  
ȻɍɅȺɌ Ⱥɧɚɬɨɥɿɣ Ɏɟɞɨɪɨɜɢɱ,  

Іɧɫɬɢɬɭɬ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ  
ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ (ɦ. Ⱦɧɿɩɪɨ),  
ɞɢɪɟɤɬɨɪ ɿɧɫɬɢɬɭɬɭ 
 

Ɉɮɿɰɿɣɧɿ ɨɩɨɧɟɧɬɢ: 
 

ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɨɪ  
ɋȺȾɈȼȿɇɄɈ Іɜɚɧ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ,  
ɇɌɍ «Ⱦɧɿɩɪɨɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»  
ɆɈɇ ɍɤɪɚʀɧɢ (ɦ. Ⱦɧɿɩɪɨ), 
ɩɪɨɮɟɫɨɪ ɤɚɮɟɞɪɢ ɝɿɞɪɨɝɟɨɥɨɝɿʀ ɬɚ ɿɧɠɟɧɟɪɧɨʀ ɝɟɨɥɨɝɿʀ 
 

ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 

ɈɅІɃɇɂɄ Ɍɟɬɹɧɚ Ⱥɧɚɬɨɥɿʀɜɧɚ,  
ȾɇȼɁ «Ʉɪɢɜɨɪɿɡɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ» 
ɆɈɇ ɍɤɪɚʀɧɢ (ɦ. Ʉɪɢɜɢɣ Ɋɿɝ),  
ɡɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ ɡɛɚɝɚɱɟɧɧɹ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ ɬɚ 
ɯɿɦɿʀ 
 

ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 

ɉɈɅІɓɍɄ ɋɟɪɝɿɣ Ɂɿɧɨɜɿɣɨɜɢɱ  
ȾɇȼɁ «ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ ɞɟɪɠɚɜɧɚ ɚɤɚɞɟɦɿɹ 
ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ» ɆɈɇ ɍɤɪɚʀɧɢ                 
(ɦ. Ⱦɧɿɩɪɨ),  
ɡɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ ɨɩɚɥɟɧɧɹ, ɜɟɧɬɢɥɹɰɿʀ ɬɚ ɹɤɨɫɬɿ 
ɩɨɜɿɬɪɹɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

 

Ɂɚɯɢɫɬ ɜɿɞɛɭɞɟɬɶɫɹ «19» ɠɨɜɬɧɹ 2018 ɪ. ɨ 1330
 ɧɚ ɡɚɫɿɞɚɧɧɿ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨʀ ɜɱɟɧɨʀ 

ɪɚɞɢ Ⱦ 08.188.01 ɩɪɢ Іɧɫɬɢɬɭɬɿ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ 
ɍɤɪɚʀɧɢ ɡɚ ɚɞɪɟɫɨɸ: 49005 ɦ. Ⱦɧɿɩɪɨ, ɜɭɥ. ɋɿɦɮɟɪɨɩɨɥɶɫɶɤɚ, 2ɚ, ɮɚɤɫ  
(0562) 462426. 
Ɂ ɞɢɫɟɪɬɚɰɿєɸ ɦɨɠɧɚ ɨɡɧɚɣɨɦɢɬɢɫɶ ɭ ɛɿɛɥɿɨɬɟɰɿ Іɧɫɬɢɬɭɬɭ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ 
ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ ɡɚ ɚɞɪɟɫɨɸ: 49005, ɦ. Ⱦɧɿɩɪɨ,  
ɜɭɥ. ɋɿɦɮɟɪɨɩɨɥɶɫɶɤɚ, 2ɚ. 
Ⱥɜɬɨɪɟɮɟɪɚɬ ɪɨɡɿɫɥɚɧɨ «18» ɜɟɪɟɫɧɹ 2018 ɪ. 
ȼɱɟɧɢɣ ɫɟɤɪɟɬɚɪ  
ɫɩɟɰɿɚɥɿɡɨɜɚɧɨʀ ɜɱɟɧɨʀ ɪɚɞɢ 
ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ,  

ɩɪɨɮɟɫɨɪ      ȼ.Ƚ. ɒɟɜɱɟɧɤɨ 
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ɁȺȽȺɅЬɇȺ ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊɈȻɈɌɂ 

 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ. Ƚɨɥɨɜɧɢɣ ɧɚɩɪɹɦɨɤ ɪɨɡɜɢɬɤɭ ɿ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 
ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɪɟɚɥɿɡɭєɬɶɫɹ ɲɥɹɯɨɦ ɫɜɟɪɞɥɨɜɢɧɧɨɝɨ ɦɟɯɚɧɿɤɨ-ɝɿɞɪɚɜɥɿɱɧɨɝɨ 
ɫɩɨɫɨɛɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɨɞɢ, ɩɨɜɿɬɪɹ ɿ ɜɿɛɪɚɰɿʀ ɹɤ ɨɫɧɨɜɧɢɯ ɮɚɤɬɨɪɿɜ ɜɩɥɢɜɭ. 
Ⱥɥɟ ɧɚ ɬɟɩɟɪ ɨɛɦɟɠɟɧɨ ɞɨɫɜɿɞ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɡɜ'ɹɡɤɭ ɡ ɜɟɥɢɱɟɡɧɢɦ 
ɪɨɡɯɨɞɠɟɧɧɹɦ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɨɞɨɜɢɳ ɿ ɜɦɿɳɭɸɱɢɯ ɩɨɪɿɞ. 

ȼɪɚɯɨɜɭɸɱɢ ɧɟɞɨɥɿɤɢ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɧɚ ɤɿɧɰɟɜɢɯ ɫɬɚɞɿɹɯ 
ɦɟɯɚɧɿɱɧɢɦ ɱɢ ɝɿɞɪɚɜɥɿɱɧɢɦ ɦɟɬɨɞɚɦɢ, ɤɨɥɢ ɛɭɪɲɬɢɧ ɤɥɚɫɨɦ ɤɪɭɩɧɨɫɬɿ  –5,0 ɦɦ 
ɧɟ ɜɢɞɨɛɭɜɚєɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɩɟɪɟɪɨɛɤɢ ɝɿɪɫɶɤɨʀ ɦɚɫɢ, ɚ ɿɞɟ ɭ ɜɿɞɜɚɥ, ɬɨ ɩɨɬɟɧɰɿɣɧɢɦ 
ɞɠɟɪɟɥɨɦ ɣɨɝɨ ɜɢɞɨɛɭɬɤɭ ɦɨɠɭɬɶ ɫɬɚɬɢ ɜɿɞɩɪɚɰɶɨɜɚɧɿ ɪɨɞɨɜɢɳɚ ɿɡ ɡɚɛɚɥɚɧɫɨɜɢɦɢ 
ɡɚɩɚɫɚɦɢ, ɹɤɿ є ɬɟɯɧɨɝɟɧɧɢɦɢ ɩɨɤɥɚɞɚɦɢ, ɚɥɟ ɞɥɹ ɰɶɨɝɨ ɩɨɬɪɿɛɟɧ ɪɨɡɜɢɬɨɤ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ. 

ɇɟ ɡɜɚɠɚɸɱɢ ɧɚ ɜɿɞɨɦɿ ɩɟɪɟɜɚɝɢ ɫɜɟɪɞɥɨɜɢɧɧɨɝɨ ɝɿɞɪɨɜɢɞɨɛɭɬɤɭ, ɜɬɪɚɬɢ 
ɤɨɪɢɫɧɨʀ ɤɨɦɩɨɧɟɧɬɢ ɭ ɰɿɥɢɤɚɯ ɿ ɜɿɞɜɚɥɚɯ ɩɟɪɟɜɢɳɭɸɬɶ 50 %, ɬɨɦɭ ɩɪɨɛɥɟɦɚ 
ɞɨɛɭɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɹɤ ɫɤɥɚɞɨɜɨʀ ɝɟɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɩɨɫɨɛɿɜ ɜɢɞɨɛɭɬɤɭ ɤɨɪɢɫɧɢɯ 
ɤɨɩɚɥɢɧ ɩɨɬɪɟɛɭє ɜɢɹɜɥɟɧɧɹ ɧɟɞɨɥɿɤɿɜ ɿɫɧɭɸɱɨʀ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɭɫɭɧɟɧɧɹ ʀɯ ɧɚ ɛɿɥɶɲ 
ɜɢɫɨɤɨɦɭ ɧɚɭɤɨɜɨɦɭ ɿ ɬɟɯɧɿɱɧɨɦɭ ɪɿɜɧɹɯ. 

ȼ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɿɡ ɩɿɳɚɧɢɯ ɬɚ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ 
ɩɨɪɿɞ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɦɟɯɚɧɿɡɦɭ ɫɤɨɪɨɱɟɧɧɹ ɣɨɝɨ ɜɢɬɪɚɬ. 

ɇɚ ɞɚɧɢɣ ɱɚɫ ɟɧɟɪɝɨєɦɧɿɫɬɶ ɪɭɣɧɭɜɚɧɧɹ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ʀɯɧɹ ɫɟɝɪɟɝɚɰɿɹ 
ɩɨɬɪɟɛɭɸɬɶ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɿ ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɡ ɜɢɥɭɱɟɧɧɹ ɤɿɧɰɟɜɨɝɨ ɩɪɨɞɭɤɬɭ ɬɚ ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ 
ɟɧɟɪɝɿʀ, ɜɨɞɢ ɬɚ ɩɨɜɿɬɪɹ. 

ɍ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɯɟɦɚɯ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɟɤɨɥɨɝɿɱɧɭ 
ɫɤɥɚɞɨɜɭ, ɦɨɠɥɢɜɿɫɬɶ ɪɟɤɭɥɶɬɢɜɚɰɿʀ ɜɿɞɯɨɞɿɜ ɜɢɞɨɛɭɬɤɭ, ɬɨɞɿ ɹɤ ʀɯɧɿɣ ɬɟɯɧɨɝɟɧɧɢɣ 
ɯɚɪɚɤɬɟɪ ɩɨɬɪɟɛɭє ɞɨɞɚɬɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɪɨɡɪɨɛɤɢ ɪɟɤɨɦɟɧɞɚɰɿɣ ɡ ɬɟɯɧɨɥɨɝɿʀ ɬɚ 
ɭɫɬɚɬɤɭɜɚɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɟɤɨɥɨɝɿɱɧɨʀ ɫɤɥɚɞɨɜɨʀ. 

ɍɤɪɚʀɧɚ ɦɚє ɡɧɚɱɧɿ ɡɚɩɚɫɢ ɛɭɪɲɬɢɧɭ, ɪɨɞɨɜɢɳɚ ɹɤɢɯ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɭɦɨɜɚɯ 
ɪɿɡɧɢɯ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿ ɜɦɿɳɭɸɱɢɯ ɩɨɪɿɞ, ɳɨ ɩɨɬɪɟɛɭє 
ɞɨɞɚɬɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɬɟɯɧɨɝɟɧɧɢɯ ɿ ɟɤɨɥɨɝɿɱɧɢɯ ɨɛɫɬɚɜɢɧ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɜɢɞɨɛɭɬɤɭ ɿ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ ɧɟɨɛɯɿɞɧɿ ɞɨɞɚɬɤɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ ɜɩɥɢɜɭ 
ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫ ɩɟɪɟɪɨɛɤɢ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɧɢɱɨʀ ɦɚɫɢ, ɪɨɡɪɨɛɤɢ ɦɟɬɨɞɿɜ 
ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɝɟɨɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɪɨɡɪɨɛɤɢ ɪɨɞɨɜɢɳ ɛɭɪɲɬɢɧɭ ɭ ɤɨɧɤɪɟɬɧɢɯ ɭɦɨɜɚɯ, ɳɨ ɩɨɬɪɟɛɭє 
ɫɭɬɬєɜɨʀ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ 
ɭɦɨɜ, ɜɢɦɨɝ ɟɤɨɥɨɝɿʀ ɜ ɤɨɦɩɥɟɤɫɿ ɡ ɬɟɯɧɿɱɧɢɦɢ ɪɿɲɟɧɧɹɦɢ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɩɪɨɰɟɫɿɜ. 

Ɍɨɦɭ, ɚɤɬɭɚɥɶɧɨɸ ɧɚɭɤɨɜɨɸ ɩɪɨɛɥɟɦɨɸ є ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ 
ɜɩɥɢɜɭ ɞɨɦɿɧɭɸɱɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɜ ɩɪɨɰɟɫɿ ɩɟɪɟɪɨɛɤɢ 

ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɧɢɱɨʀ ɦɚɫɢ, ɩɨɪɹɞɤɭ ɜɡɚєɦɨɞɿʀ ɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɨɩɟɪɚɰɿɣ ɡ 
ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɜ ɭɦɨɜɚɯ ɩɿɳɚɧɢɯ ɬɚ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ ɪɨɞɨɜɢɳ ɦɟɬɨɞɨɦ 
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ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɪɨɡɪɨɛɰɿ ɦɟɬɨɞɿɜ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɫɿɜ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɟɤɨɧɨɦɿɱɧɨʀ ɞɨɰɿɥɶɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɭ ɜɢɥɭɱɟɧɧɹ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɩɨɲɚɪɨɜɨɝɨ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ 
ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɫɶɤɨʀ ɦɚɫɢ.  

Ɂɜ’ɹɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. Ɋɨɛɨɬɚ 
ɜɿɞɩɨɜɿɞɚє «Ɂɚɝɚɥɶɧɨɞɟɪɠɚɜɧɿɣ ɩɪɨɝɪɚɦɿ ɪɨɡɜɢɬɤɭ ɦɿɧɟɪɚɥɶɧɨ-ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ 
ɍɤɪɚʀɧɢ ɧɚ ɩɟɪɿɨɞ ɞɨ 2030 ɪɨɤɭ»  (Ɂɚɤɨɧ ɍɤɪɚʀɧɢ ɜɿɞ 21 ɤɜɿɬɧɹ 2011 ɪɨɤɭ № 3268-

VI),  ɜɢɤɨɧɭɜɚɥɚɫɶ ɜ Іɧɫɬɢɬɭɬɿ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ 
ɍɤɪɚʀɧɢ (ІȽɌɆ) ɡɚ ɞɟɪɠɛɸɞɠɟɬɧɨɸ ɬɟɦɚɬɢɤɨɸ ɧɚ ɬɟɦɭ: «Ⱦɨɫɥɿɞɠɟɧɧɹ 
ɨɫɨɛɥɢɜɨɫɬɟɣ ɿ ɚɧɚɥɿɡ ɩɚɪɚɦɟɬɪɿɜ ɞɢɧɚɦɿɱɧɢɯ ɪɟɠɢɦɿɜ ɝɟɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɢɫɬɟɦ» 
(№ ɞɟɪɠ. ɪɟєɫɬɪɚɰɿʀ 0117U003056) ɬɚ ɧɚɭɤɨɜɨɸ ɬɟɦɚɬɢɤɨɸ ɤɚɮɟɞɪɢ ɪɨɡɪɨɛɤɢ 
ɪɨɞɨɜɢɳ ɬɚ ɜɢɞɨɛɭɜɚɧɧɹ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ (ɇɍȼȽɉ) (ɬɟɦɚ: «ȼɢɞɨɛɭɜɚɧɧɹ ɬɚ 
ɩɟɪɟɪɨɛɤɚ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ», № ɞɟɪɠ. ɪɟєɫɬɪɚɰɿʀ 0114U001147), ɜ ɹɤɿɣ ɚɜɬɨɪ ɛɭɜ 
ɜɿɞɩɨɜɿɞɚɥɶɧɢɦ ɜɢɤɨɧɚɜɰɟɦ. 

Ɋɨɛɨɬɚ ɜɿɞɩɨɜɿɞɚє «ɋɬɪɚɬɟɝɿʀ ɪɨɡɜɢɬɤɭ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ ɧɚ ɩɟɪɿɨɞ ɞɨ 2020 
ɪɨɤɭ» ɜ ɪɨɡɞɿɥɿ «ɉɪɢɪɨɞɧɿ ɪɟɫɭɪɫɢ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ», «ɉɪɨɝɪɚɦɿ ɪɨɡɜɢɬɤɭ 
ɦɿɧɟɪɚɥɶɧɨ-ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ» (ɪɿɲɟɧɧɹ ɨɛɥɪɚɞɢ ɜɿɞ 18.12.2014 
№ 1374).  

Ɇɟɬɚ ɪɨɛɨɬɢ ɿ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɶ 

Меɬɨю ɪɨɛɨɬи є ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɜɩɥɢɜɭ ɞɨɦɿɧɭɸɱɢɯ 
ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɜɿɞ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɧɢɱɨʀ ɦɚɫɢ ɬɚ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɿ ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɡ 
ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɡ ɜɢɛɨɪɨɦ ɪɚɰɿɨɧɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɫɯɟɦɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɟɤɨɥɨɝɿɱɧɢɯ ɨɛɫɬɚɜɢɧ ɜ ɪɟɝɿɨɧɿ. 

Ɂɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɧɹ. Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɦɟɬɢ ɪɨɛɨɬɢ ɩɨɫɬɚɜɥɟɧɿ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿ: 
1. ȼɢɤɨɧɚɬɢ ɚɧɚɥɿɡ ɫɬɚɧɭ ɝɟɨɬɟɯɧɿɱɧɢɯ ɫɩɨɫɨɛɿɜ, ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɢɣɨɦɿɜ ɬɚ 

ɬɟɯɧɿɤɢ ɩɪɢ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɜ ɍɤɪɚʀɧɿ. 
2. ȼɢɡɧɚɱɢɬɢ ɨɫɧɨɜɧɿ ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ ɩɪɢ ɞɟɡɿɧɬɟɝɪɚɰɿʀ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ 

ɫɭɦɿɲɿ ɩɪɢ ɜɢɥɭɱɟɧɧɿ ɛɭɪɲɬɢɧɭ. 
3. ȼɫɬɚɧɨɜɢɬɢ ɡɚɥɟɠɧɨɫɬɿ ɩɨɤɚɡɧɢɤɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɩɟɪɟɪɨɛɤɢ 

ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɧɢɱɨʀ ɦɚɫɢ ɜɿɞ ʀʀ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ ɩɚɪɚɦɟɬɪɿɜ ɭɫɬɚɬɤɭɜɚɧɧɹ. 
4.  ȼɞɨɫɤɨɧɚɥɢɬɢ ɬɟɯɧɨɥɨɝɿɸ ɡɚ ɪɚɯɭɧɨɤ ɪɨɡɪɨɛɤɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɭ ɿ 

ɩɪɢɥɚɞɭ ɩɪɢ ɣɨɝɨ ɪɟɚɥɿɡɚɰɿʀ ɞɥɹ ɩɟɪɟɪɨɛɤɢ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɫɢɪɨɜɢɧɢ ɩɪɢ 
ɜɢɥɭɱɟɧɧɿ ɛɭɪɲɬɢɧɭ. 

5. Ɋɨɡɪɨɛɢɬɢ ɬɚ ɜɩɪɨɜɚɞɢɬɢ ɦɟɬɨɞɢɱɧɿ ɩɪɨɩɨɡɢɰɿʀ ɞɥɹ ɩɪɚɤɬɢɱɧɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɿ ɪɟɚɥɿɡɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɛɨɬɢ ɬɚ ɦɟɬɨɞɢɤɢ ɪɨɡɪɚɯɭɧɤɭ ɨɫɧɨɜɧɢɯ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɫɭ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɤɨɦɩɥɟɤɫɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɩɟɪɟɪɨɛɤɢ ɝɿɪɧɢɱɨʀ ɦɚɫɢ. 

Іɞɟя ɪɨɛɨɬɢ ɩɨɥɹɝɚє ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜɫɬɚɧɨɜɥɟɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɜɩɥɢɜɭ 
ɜɿɛɪɚɰɿʀ, ɩɨɜɿɬɪɹɧɢɯ ɩɨɬɨɤɿɜ ɭ ɤɚɦɟɪɿ ɡ ɨɛɨɪɨɬɧɨɸ ɜɨɞɨɸ ɩɿɞɜɢɳɟɧɨʀ ɝɭɫɬɢɧɢ ɧɚ 
ɩɪɨɰɟɫ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɦ ɦɟɬɨɞɨɦ ɬɚ ɜɞɨɫɤɨɧɚɥɟɧɧɿ 
ɬɟɯɧɨɥɨɝɿʀ ɪɨɡɪɨɛɤɢ ɩɿɳɚɧɢɯ ɿ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɨɤɥɚɞɿɜ ɡɚ 
ɩɨɲɚɪɨɜɨɸ ɫɯɟɦɨɸ. 
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Ɉɛ’єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɩɪɨɰɟɫ ɜɢɞɨɛɭɬɤɭ ɬɚ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ 
ɝɟɨɬɟɯɧɿɱɧɢɦ ɦɟɬɨɞɨɦ ɡ ɩɿɳɚɧɨɝɥɢɧɢɫɬɢɯ ɩɨɤɥɚɞɿɜ Ɋɿɜɧɟɧɳɢɧɢ. 

ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɬɚ ɩɨɲɭɤ ɟɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɭ 
ɜɢɞɨɛɭɬɤɭ ɿ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɡɚ ɪɚɯɭɧɨɤ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɞɨɫɤɨɧɚɥɟɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ – ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ 
ɡɚɥɟɠɧɨɫɬɿ ɩɨɤɚɡɧɢɤɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɩɟɪɟɪɨɛɤɢ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ 
ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɜɿɞ ʀʀ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ ɩɚɪɚɦɟɬɪɿɜ ɭɫɬɚɬɤɭɜɚɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɭɦɨɜ ɬɚ ɫɟɪɟɞɨɜɢɳɚ,              
ɤɥɚɫɢɱɧɨʀ ɦɟɯɚɧɿɤɢ, ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ, ɬɟɨɪɟɬɢɱɧɨ ɨɛґɪɭɧɬɨɜɚɧɨ ɛɚɡɨɜɿ 
ɩɚɪɚɦɟɬɪɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ. Ⱥɧɚɥɿɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɧɭɜɚɥɢɫɶ ɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɞɢɮɟɪɟɧɰɿɣɧɨɝɨ ɬɚ ɿɧɬɟɝɪɚɥɶɧɨɝɨ ɨɛɱɢɫɥɟɧɧɹ, ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ – ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ.  
ɍ ɪɨɛɨɬɿ ɡɚɯɢɳɚɸɬɶɫɹ ɬɚɤɿ ɧɚɭɤɨɜɿ ɩɨɥɨɠɟɧɧɹ: 

1. Ɏɪɚɤɰɿʀ ɪɨɡɦɿɪɨɦ ɞɨ 5 ɦɦ ɿɞɭɬɶ ɭ ɜɿɞɯɨɞɢ, ɮɨɪɦɭɸɬɶ ɬɟɯɧɨɝɟɧɧɿ ɪɨɡɫɢɩɢ ɿ 
ɫɬɚɧɨɜɥɹɬɶ 40 ÷ 50 % ɛɭɪɲɬɢɧɭ ɜɿɞ ɡɚɝɚɥɶɧɨɝɨ ɣɨɝɨ ɜɦɿɫɬɭ ɜ ɩɨɤɥɚɞɚɯ ɩɪɢ 
ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɬɚ ɦɚɸɬɶ ɟɤɫɬɪɟɦɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ 

ɪɨɡɩɨɞɿɥɭ ɜɦɿɫɬɭ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɜ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨɦɭ ɦɚɫɢɜɿ ɞɨ 2 ɦɦ ɡ 
ɩɨɥɿɧɨɦɨɦ ɬɪɟɬɶɨɝɨ ɩɨɪɹɞɤɭ. 

2. ȼɢɥɭɱɟɧɧɹ ɡ ɩɪɢɪɨɞɧɢɯ ɬɚ ɬɟɯɧɨɝɟɧɧɢɯ ɩɨɤɥɚɞɿɜ ɧɚɣɦɟɧɲɢɯ ɮɪɚɤɰɿɣ 
ɛɭɪɲɬɢɧɭ ɦɚɫɨɸ ɞɨ 15 ɝ ɩɿɞɜɢɳɭє ɜɢɞɨɛɭɬɨɤ ɛɭɪɲɬɢɧɭ ɜ ɦɟɠɚɯ 90 ÷ 95 % ɩɪɢ 
ɫɬɜɨɪɟɧɧɿ ɫɭɫɩɟɧɡɿʀ ɡ ɜɦɿɫɬɨɦ ɫɨɥɿ ɚɛɨ ɝɥɢɧɢ ɝɭɫɬɢɧɨɸ 1650-2000 ɤɝ/ɦ3, ɱɚɫɬɨɬɨɸ 
ɜɿɛɪɚɰɿʀ 20-36,7 Ƚɰ, ɚɦɩɥɿɬɭɞɨɸ ɤɨɥɢɜɚɧɶ 1,0-2,75 ɦɦ, ɨɛɫɹɝɨɦ ɩɨɜɿɬɪɹ  
1,11-1,67 ɫɦ3/ɫ ɡɿ ɲɜɢɞɤɿɫɬɸ ɫɩɥɢɜɚɧɧɹ, ɳɨ ɫɤɥɚɞɚє ɞɨ 0,2 ɦ/ɫ ɬɚ ɦɚє 
ɟɤɫɬɪɟɦɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ. 

3. ɒɜɢɞɤɿɫɬɶ ɫɬɢɫɧɟɧɨɝɨ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɿɣ ɝɿɪɫɶɤɿɣ 
ɦɚɫɿ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɦɚє ɟɤɫɬɪɟɦɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ ɬɚ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɪɟɝɪɟɫɿɣɧɢɦ ɪɿɜɧɹɧɧɹɦ ɫɬɟɩɟɧɟɜɨɝɨ ɯɚɪɚɤɬɟɪɭ. ɉɪɢ ɰɶɨɦɭ ɡɟɪɧɚ 
ɩɿɫɤɭ ɜɢɩɚɞɚɸɬɶ ɜ ɨɫɚɞ ɡɿ ɲɜɢɞɤɿɫɬɸ ɜ 5-6 ɪɚɡɿɜ ɛɿɥɶɲɨɸ, ɧɿɠ ɲɜɢɞɤɿɫɬɶ ɩɿɞɣɨɦɭ 
ɛɭɪɲɬɢɧɭ.  

4. Ɂɛɿɥɶɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɞɨ V = 0,21 ɦ/ɫ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɡɛɿɥɶɲɟɧɧɹ ɪɨɡɦɿɪɿɜ ɿ ɦɚɫɢ ɮɪɚɤɰɿɣ, ɨɞɧɨɱɚɫɧɨʀ ɞɿʀ ɜɿɛɪɚɰɿʀ, ɩɨɞɚɱɿ ɜ ɦɚɫɢɜ ɜɨɞɢ ɿ 
ɩɨɜɿɬɪɹ ɬɚ ɦɚє ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ ɡ ɩɨɥɿɧɨɦɨɦ ɞɪɭɝɨɝɨ ɩɨɪɹɞɤɭ, ɚ 
ɡɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɜɿɞ ɮɚɤɬɨɪɚ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɬɚ 
ɛɭɪɲɬɢɧɭ ɚɩɪɨɤɫɢɦɭєɬɶɫɹ ɥɨɝɚɪɢɮɦɿɱɧɢɦɢ ɮɭɧɤɰɿɹɦɢ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ: 
1. ȼɩɟɪɲɟ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɜɟɞɟɧɨ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɥɭɱɟɧɧɹ 

ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɡɚ ɪɚɯɭɧɨɤ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ ɜɿɛɪɚɰɿʀ, 
ɩɿɞɜɢɳɟɧɨʀ ɝɭɫɬɢɧɢ ɝɿɞɪɚɜɥɿɱɧɨʀ ɫɭɦɿɲɿ ɬɚ ɩɨɜɿɬɪɹɧɢɯ ɩɨɬɨɤɿɜ ɛɚɪɛɨɬɚɠɭ ɭ 
ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɢ ɜɢɥɭɱɟɧɧɿ. ɇɚ ɰɿɣ ɨɫɧɨɜɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɤɨɦɩɥɟɤɫɧɢɣ ɦɟɬɨɞ ɩɟɪɟɪɨɛɤɢ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɫɢɪɨɜɢɧɢ. 

2. ȼɫɬɚɧɨɜɥɟɧɨ ɞɨɦɿɧɭɸɱɿ ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ ɧɚ ɤɿɥɶɤɿɫɬɶ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɭ 
ɜɢɝɥɹɞɿ ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧɶ, ɚɦɩɥɿɬɭɞɢ, ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɿ ɞɿʀ ɛɚɪɛɨɬɚɠɭ. 
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3. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ є ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɨɤɚɡɧɢɤɨɦ, 
ɩɨ ɹɤɨɦɭ ɪɨɡɪɚɯɨɜɭɸɬɶɫɹ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɭɫɬɚɧɨɜɤɢ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ. 

ɇɚɭɤɨɜɟ ɡɧɚɱɟɧɧя ɪɨɛɨɬɢ ɩɨɥɹɝɚє ɭ ɜɫɬɚɧɨɜɥɟɧɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɜɩɥɢɜɭ 
ɜɿɛɪɚɰɿʀ, ɩɨɜɿɬɪɹɧɢɯ ɩɨɬɨɤɿɜ ɭ ɤɚɦɟɪɿ ɡ ɨɛɨɪɨɬɧɨɸ ɜɨɞɨɸ ɩɿɞɜɢɳɟɧɨʀ ɝɭɫɬɢɧɢ ɧɚ 
ɩɪɨɰɟɫ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ, ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɿ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɬɚ 
ɪɨɡɪɨɛɰɿ ɞɨɤɚɡɿɜ ɦɨɠɥɢɜɨɫɬɿ ɩɿɞɜɢɳɟɧɧɹ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ 
ɝɿɪɫɶɤɨʀ ɦɚɫɢ. 

Ɉɛґɪɭɧɬɨɜɚɧіɫɬь і ɞɨɫɬɨɜіɪɧіɫɬь ɪɟɡɭɥɶɬɚɬɿɜ ɩɿɞɬɜɟɪɞɠɭɸɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɦɟɬɨɞɿɜ ɬɟɨɪɿʀ ɣɦɨɜɿɪɧɨɫɬɿ, ɬɟɨɪɟɬɢɱɧɨʀ ɦɟɯɚɧɿɤɢ, ɚɞɟɤɜɚɬɧɿɫɬɸ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɪɟɚɥɶɧɢɦ ɩɪɨɰɟɫɚɦ ɡ ɪɨɡɛɿɠɧɿɫɬɸ ɬɟɨɪɟɬɢɱɧɢɯ ɿ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɧɟ ɛɿɥɶɲɟ 5 %, ɩɨɡɢɬɢɜɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɩɪɨɛɭɜɚɧɶ. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. ɇɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ 
ɧɚɭɤɨɜɢɯ ɩɨɥɨɠɟɧɶ ɨɛґɪɭɧɬɨɜɚɧɨ ɧɨɜɿ ɬɟɯɧɿɱɧɿ ɪɿɲɟɧɧɹ ɬɚ ɬɟɯɧɨɥɨɝɿɹ ɡ ɜɢɞɨɛɭɬɤɭ 
ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɫɶɤɨʀ ɦɚɫɢ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ 
ɨɬɪɢɦɚɧɨ: 

1. Ɋɨɡɪɨɛɥɟɧɿ ɬɟɯɧɿɱɧɿ ɩɪɨɩɨɡɢɰɿʀ ɡ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ 
ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɪɨɞɨɜɢɳ ɬɚ ɩɿɞɬɜɟɪɞɠɟɧɚ ɞɿєɜɿɫɬɶ, ɟɤɨɥɨɝɿɱɧɿɫɬɶ, 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ ɜɿɛɪɚɰɿʀ, ɩɿɞɜɢɳɟɧɨʀ ɝɭɫɬɢɧɢ ɝɿɞɪɚɜɥɿɱɧɨʀ ɫɭɦɿɲɿ ɿ 
ɩɨɜɿɬɪɹɧɢɯ ɩɨɬɨɤɿɜ ɛɚɪɛɨɬɚɠɭ ɜ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɢ ɜɢɥɭɱɟɧɧɿ 
ɛɭɪɲɬɢɧɭ ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɦ ɫɩɨɫɨɛɨɦ. 

2. ɋɬɜɨɪɟɧɢɣ ɜɿɛɪɚɰɿɣɧɢɣ ɤɥɚɫɢɮɿɤɚɬɨɪ ɞɥɹ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɡ 
ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɪɨɞɨɜɢɳ, ɬɟɯɧɿɱɧɭ ɧɨɜɢɡɧɭ ɹɤɨɝɨ ɩɿɞɬɜɟɪɞɠɟɧɨ ɩɚɬɟɧɬɚɦɢ 
ɍɤɪɚʀɧɢ. 

3. Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɿɧɠɟɧɟɪɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɜɿɛɪɚɰɿɣɧɨɝɨ ɤɥɚɫɢɮɿɤɚɬɨɪɚ 
ɞɥɹ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɪɨɞɨɜɢɳ.  

Ɋɟɚɥіɡɚɰія ɪɟɡɭɥьɬɚɬіɜ ɞɨɫɥіɞɠɟɧɧя. Ɋɨɡɪɨɛɥɟɧɚ «Ɍɟɯɧɿɱɧɚ ɩɪɨɩɨɡɢɰɿɹ ɿ 
ɪɟɤɨɦɟɧɞɚɰɿʀ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ 
ɤɨɦɩɥɟɤɫɧɢɦ ɦɟɬɨɞɨɦ ɡ ɩɿɳɚɧɨɜɦɿɫɧɢɯ ɩɨɤɥɚɞɿɜ ɜ Ɋɿɜɧɟɧɫɶɤɨ-ȼɨɥɢɧɫɶɤɨɦɭ 
ɪɟɝɿɨɧɿ» ɜɩɪɨɜɚɞɠɟɧɚ   ɜ  Ⱦɉ  «Ȼɭɪɲɬɢɧɨɜɿ ɤɨɩɚɥɶɧɿ»  (ɚɤɬ  ɩɪɨ  ɜɩɪɨɜɚɞɠɟɧɧɹ  ɜɿɞ 
20.03.2018 ɪ.), ɨɱɿɤɭɜɚɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɫɤɥɚɞɚє 500 ɬɢɫ. ɝɪɧ. ɧɚ 1 ɝɚ ɬɚ  
Ⱦɉ «Ȼɭɪɲɬɢɧ ɍɤɪɚʀɧɢ» (ɞɨɜɿɞɤɚ № 63 ɜɿɞ 20.03.2018 ɪ.) ɩɪɢ ɭɞɨɫɤɨɧɚɥɟɧɧɿ 
ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɡ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɤɨɦɩɥɟɤɫɧɢɦ ɦɟɬɨɞɨɦ ɧɚ 
Ʉɥɟɫɿɜɫɶɤɨɦɭ ɪɨɞɨɜɢɳɿ, ɨɱɿɤɭɜɚɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɞɨ 1 ɦɥɧ ɝɪɧ.; ɩɪɢ 
ɩɪɨɟɤɬɭɜɚɧɧɿ ɜɢɪɨɛɧɢɱɨʀ ɞɿɥɹɧɤɢ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɡ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ 
ɤɨɦɩɥɟɤɫɧɢɦ ɦɟɬɨɞɨɦ ɧɚ Ʉɥɟɫɿɜɫɶɤɨɦɭ ɪɨɞɨɜɢɳɿ ɜ Ⱦɉ «ɍɤɪɇȾІɩɪɨɟɤɬ» 
(ɩɪɨɬɨɤɨɥ № 1 ɜɿɞ 05.04.2018 ɪ.), ɨɱɿɤɭɜɚɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɫɤɥɚɞɚє ɛɿɥɶɲɟ  
4 ɦɥɧ ɝɪɧ.; ɜ ɉȺɌ «Ɋɚɮɚɥɿɜɫɶɤɢɣ ɤɚɪ’єɪ» (ɞɨɜɿɞɤɚ № 116 ɜɿɞ 26.01.2018 ɪ.) ɩɪɢ 
ɩɪɨɜɟɞɟɧɧɿ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɨɛɪɚɯɭɧɤɿɜ ɞɨɰɿɥɶɧɨɫɬɿ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ 
ɤɨɦɩɥɟɤɫɧɢɦ ɦɟɬɨɞɨɦ ɡ ɩɿɳɚɧɨɜɦɿɫɧɢɯ ɪɨɞɨɜɢɳ ɭ Ɋɿɜɧɟɧɫɶɤɿɣ ɨɛɥɚɫɬɿ, 
ɨɱɿɤɭɜɚɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ – ɛɿɥɶɲɟ 1 ɦɥɧ ɝɪɧ.  

Ɋɨɡɪɨɛɥɟɧɭ «Ɇɟɬɨɞɢɤɭ ɡ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɩɟɪɟɪɨɛɤɢ 
ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ ɝɿɪɧɢɱɨʀ ɦɚɫɢ» ɡɚɩɪɨɜɚɞɠɟɧɨ ɧɚ ɞɿɥɹɧɰɿ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɭ 
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ȼɨɥɨɞɢɦɢɪɟɰɶɤɨɦɭ ɪɚɣɨɧɿ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ (ɚɤɬ № 115 ɜɿɞ 26.01.2018 ɪ.). 
Ɉɱɿɤɭɜɚɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɧɚ ɫɬɚɞɿʀ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɚє ɛɿɥɶɲɟ 1 ɦɥɧ ɝɪɧ. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɜɢɤɨɪɢɫɬɚɧɨ Ɋɿɜɧɟɧɫɶɤɨɸ ɨɛɥɚɫɧɨɸ ɞɟɪɠɚɜɧɨɸ 
ɚɞɦɿɧɿɫɬɪɚɰɿєɸ ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ «ɉɪɨɝɪɚɦɢ ɪɨɡɜɢɬɤɭ ɦɿɧɟɪɚɥɶɧɨ-ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ» 
ɜ ɪɨɡɞɿɥɿ ɩɪɨɝɪɚɦɢ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɨɛɥɚɫɬɿ ɬɚ «ɋɬɪɚɬɟɝɿʀ 
ɪɨɡɜɢɬɤɭ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ ɧɚ ɩɟɪɿɨɞ ɞɨ 2020 ɪɨɤɭ» ɜ ɪɨɡɞɿɥɿ «ɉɪɢɪɨɞɧɿ ɪɟɫɭɪɫɢ 
Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ» (ɞɨɜɿɞɤɚ № 01/6-375/2 ɜɿɞ 27.04.2016 ɪ.). 

Ɇɟɬɨɞɢɤɢ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɡɚɫɨɛɿɜ ɞɨɛɭɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ, ɳɨ ɩɪɚɰɸɸɬɶ ɜ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɝɿɪɧɢɱɢɯ ɦɚɫɢɜɚɯ.  

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ ɩɨɥɹɝɚє ɭ ɮɨɪɦɭɥɸɜɚɧɧɿ ɡɚɞɚɱɿ, ɦɟɬɢ, ɿɞɟʀ, 
ɧɚɭɤɨɜɢɯ ɩɨɥɨɠɟɧɶ, ɜɢɫɧɨɜɤɿɜ, ɚ ɬɚɤɨɠ ɭ ɬɟɨɪɟɬɢɱɧɨɦɭ ɜɢɪɿɲɟɧɧɿ ɩɨɫɬɚɜɥɟɧɢɯ 
ɡɚɞɚɱ, ɭ ɩɪɨɜɟɞɟɧɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɨɛɪɨɛɰɿ ɿ ɚɧɚɥɿɡɿ ɨɬɪɢɦɚɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ, ɜɫɬɚɧɨɜɥɟɧɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɜɩɥɢɜɭ ɞɨɦɿɧɭɸɱɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫ 
ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ, ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɜɢɫɧɨɜɤɿɜ, ɪɨɡɪɨɛɰɿ ɬɟɯɧɿɱɧɢɯ ɩɪɨɩɨɡɢɰɿɣ ɬɚ 
ɦɟɬɨɞɢɤ, ɩɪɨɝɪɚɦ, ɜɩɪɨɜɚɞɠɟɧɧɿ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɛɨɬɢ. Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɪɨɛɨɬɢ, 
ɹɤɿ ɫɬɚɧɨɜɥɹɬɶ ɫɭɬɶ ɞɢɫɟɪɬɚɰɿʀ, ɛɭɥɢ ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɨɫɨɛɢɫɬɨ ɚɜɬɨɪɨɦ. Ɍɟɤɫɬ 
ɞɢɫɟɪɬɚɰɿʀ ɜɢɤɥɚɞɟɧɨ ɚɜɬɨɪɨɦ ɨɫɨɛɢɫɬɨ.  

Ⱥɩɪɨɛɚɰɿɹ ɪɟɡɭɥɶɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɞɨɩɨɜɿɞɚɥɢɫɶ ɧɚ 
17 ɦɿɠɧɚɪɨɞɧɢɯ, ɜɫɟɭɤɪɚʀɧɫɶɤɢɯ ɧɚɭɤɨɜɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ («Ɇɚɬɟɪɢɚɥɵ. Ɇɟɬɨɞɵ. 
Ɍɟɯɧɨɥɨɝɢɢ»: 13 ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ, 18–22 ɮɟɜɪɚɥɹ 2013 ɝ., ɩ. ɉɥɚɜɶɹ, 
Ʉɚɪɩɚɬɵ), (Ƚɥɨɛɚɥɢɡɚɰɢɹ ɧɚɭɤɢ: ɩɪɨɛɥɟɦɵ ɢ ɩɟɪɫɩɟɤɬɢɜɵ: Ɇɟɠɞɭɧɚɪɨɞɧɚɹ 
ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ (13 ɨɤɬɹɛɪɹ 2014 ɝ., ɝ. ɍɮɚ), (The 1st 

International Academic Congress “Fundamental and Applied Studies in the Pacific and 

Atlantic Oceans Countries”. (Japan, Tokyo, 25 October 2014), (Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-

ɬɟɯɧɿɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ «ɋɬɚɥɢɣ ɪɨɡɜɢɬɨɤ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɫɭɫɩɿɥɶɫɬɜɚ».  
20–22 ɬɪɚɜɧɹ 2015 ɪ., ɦ. Ʉɪɢɜɢɣ Ɋɿɝ,  Ʉɇɍ, Ʉɪɢɜɢɣ Ɋɿɝ, 2015), (ȼɫɟɭɤɪɚʀɧɫɶɤɚ 
ɟɤɨɥɨɝɿɱɧɚ ɥɿɝɚ. Ɋɟɤɭɥɶɬɢɜɚɰɿɹ ɬɟɪɢɬɨɪɿɣ, ɩɨɪɭɲɟɧɢɯ ɜɧɚɫɥɿɞɨɤ ɜɢɞɨɛɭɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ. 4 ɜɟɪɟɫɧɹ  2015 ɪ.), (XIV–XVІ Ɇɿɠɧɚɪɨɞɧɿ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿ 
ɤɨɧɮɟɪɟɧɰɿʀ «ȼɿɛɪɚɰɿʀ ɜ ɬɟɯɧɿɰɿ ɬɚ ɬɟɯɧɨɥɨɝɿɹɯ», 21–25 ɜɟɪɟɫɧɹ 2015 ɪ.,  
ɦ. Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ; 20–21 ɠɨɜɬɧɹ 2016 ɪ. ɦ. ɉɨɥɬɚɜɚ; 26–27 ɠɨɜɬɧɹ 2017 ɪ.  
ɦ. ȼɿɧɧɢɰɹ), (ȼɫɟɭɤɪɚʀɧɫɶɤɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ «Ⱥɤɬɭɚɥɶɧɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɛɭɞɿɜɟɥɶɧɨɦɭ ɬɚ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɦɭ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɿ» 
ɩɪɢɫɜɹɱɟɧɚ 50-ɪɿɱɱɸ ɤɚɮɟɞɪɢ ȻȾɆɋȽɆ ɬɚ Ɉ., 8–10 ɠɨɜɬɧɹ  2015 ɪ., ɦ. Ɋɿɜɧɟ), 
(XIV, XV ȼɫɟɭɤɪɚʀɧɫɶɤɿ ɬɚ XVI Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿ ɤɨɧɮɟɪɟɧɰɿʀ 
«ɉɨɬɭɪɚєɜɫɶɤɿ ɱɢɬɚɧɧɹ», 19 ɫɿɱɧɹ 2016 ɪ., ɦ. Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ; 20 ɫɿɱɧɹ 2017 ɪ.  
ɦ. Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ; 18 ɫɿɱɧɹ 2018 ɪ.  ɦ. Ⱦɧɿɩɪɨ), (Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɚ 
ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿɹ «Іɧɧɨɜɚɰɿɣɧɢɣ ɪɨɡɜɢɬɨɤ ɝɿɪɧɢɱɨɞɨɛɭɜɧɨʀ ɝɚɥɭɡɿ». ɋɟɤɰɿɹ 
«ȼɿɞɤɪɢɬɚ ɪɨɡɪɨɛɤɚ ɪɨɞɨɜɢɳ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ». 14 ɝɪɭɞɧɹ 2016 ɪ. Ʉɪɢɜɢɣ Ɋɿɝ),  
(І ɿ ІІ Ɇɿɠɧɚɪɨɞɧɿ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ «Іɧɧɨɜɚɰɿɣɧɢɣ ɪɨɡɜɢɬɨɤ 
ɝɿɪɧɢɱɨɞɨɛɭɜɧɨʀ ɝɚɥɭɡɿ». ɋɟɤɰɿɹ «Ƚɿɪɧɢɱɿ ɦɚɲɢɧɢ ɿ ɨɛɥɚɞɧɚɧɧɹ». 14 ɝɪɭɞɧɹ 2016 ɪ., 
ɦ. Ʉɪɢɜɢɣ Ɋɿɝ; 14 ɝɪɭɞɧɹ 2017 ɪ., ɦ. Ʉɪɢɜɢɣ Ɋɿɝ), («Ⱥɤɬɭɚɥɶɧɿ ɧɚɭɤɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ 
ɜ ɫɭɱɚɫɧɨɦɭ ɫɜɿɬɿ», 26–27 ɥɸɬɨɝɨ 2018 ɪ., ɉɟɪɟɹɫɥɚɜ-ɏɦɟɥɶɧɢɰɶɤɢɣ). 

ɉɭɛɥɿɤɚɰɿʀ. Ɋɟɡɭɥɶɬɚɬɢ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɩɭɛɥɿɤɨɜɚɧɨ ɜ 41 ɪɨɛɨɬɿ, ɿɡ ɧɢɯ: 
3 ɦɨɧɨɝɪɚɮɿʀ (2 ɜ ɿɧɨɡɟɦɧɢɯ ɜɢɞɚɧɧɹɯ, ɪɨɫɿɣɫɶɤɨɸ ɬɚ ɚɧɝɥɿɣɫɶɤɨɸ ɦɨɜɚɦɢ),  
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17 ɫɬɚɬɟɣ ɭ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ, 2 ɫɬɚɬɬɿ ɭ SCOPUS, 1 ɫɬɚɬɬɹ Web of Science, 5 – ɭ 
ɿɧɨɡɟɦɧɢɯ ɜɢɞɚɧɧɹɯ, 6 ɬɟɡ, 1 ɧɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ, ɬɟɯɧɿɱɧɭ ɪɨɡɪɨɛɤɭ ɡɚɯɢɳɟɧɨ  
6 ɩɚɬɟɧɬɚɦɢ ɍɤɪɚʀɧɢ ɧɚ ɜɢɧɚɯɿɞ. 

ɋɬɪɭɤɬɭɪɚ ɬɚ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ. Ⱦɢɫɟɪɬɚɰɿɹ ɦɿɫɬɢɬɶ ɜɫɬɭɩ, ɩ’ɹɬɶ ɪɨɡɞɿɥɿɜ, 
ɡɚɝɚɥɶɧɿ ɜɢɫɧɨɜɤɢ, ɫɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɡɿ 178 ɧɚɣɦɟɧɭɜɚɧɶ ɬɚ  
13 ɞɨɞɚɬɤɿɜ. Ɂɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ ɫɤɥɚɞɚє 311 ɫɬɨɪɿɧɨɤ: ɨɛɫɹɝ ɨɫɧɨɜɧɨɝɨ 
ɬɟɤɫɬɭ 266 ɫɬɨɪɿɧɨɤ, 54 ɪɢɫɭɧɤɢ, 26 ɬɚɛɥɢɰɶ, 45 ɫɬɨɪ. ɞɨɞɚɬɤɿɜ. 

 

ɈɋɇɈȼɇɂɃ ɁɆІɋɌ ɊɈȻɈɌɂ 

ɍ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɜɢɤɨɧɚɧɨ ɚɧɚɥɿɡ ɫɬɚɧɭ ɜɢɜɱɟɧɨɫɬɿ ɝɟɨɬɟɯɧɿɱɧɢɯ ɫɩɨɫɨɛɿɜ 
ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ. 

Ⱥɧɚɥɿɡ ɞɨɫɥɿɞɠɟɧɶ ɦɚɜ ɧɚ ɦɟɬɿ ɜɢɡɧɚɱɢɬɢ ɧɚɩɪɹɦɨɤ ɪɨɡɜɢɬɤɭ ɫɢɫɬɟɦ ɪɨɡɪɨɛɤɢ 
ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɨɤɥɚɞɿɜ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ, ɹɤɟ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ʀɯɧɶɨʀ 
ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ. ɇɚ ɞɚɧɢɣ ɩɟɪɿɨɞ ɱɚɫɭ ɞɨɫɜɿɞ ɜɢɜɱɟɧɧɹ ɩɪɨɰɟɫɿɜ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɭɫɬɚɬɤɭɜɚɧɧɹ ɿ ɜɢɡɧɚɱɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɭ 
ɝɟɨɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ʀɯ ɜɡɚєɦɨɞɿʀ ɧɟɡɧɚɱɧɢɣ. Ʉɪɿɦ ɬɨɝɨ, ɜɿɧ ɭ ɡɧɚɱɧɿɣ ɦɿɪɿ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɨɞɨɜɢɳ ɿ ɜɦɿɳɭɸɱɢɯ ɩɨɪɿɞ, 
ɬɨɦɭ ɩɨɬɪɟɛɭє ɤɨɧɤɪɟɬɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ ɞɥɹ ɞɨɫɤɨɧɚɥɨɫɬɿ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ. Ƚɨɥɨɜɧɢɦ ɧɚɩɪɹɦɤɨɦ ɪɨɡɜɢɬɤɭ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ є ɪɨɡɜɢɬɨɤ ɫɜɟɪɞɥɨɜɢɧɧɨɝɨ 

ɦɟɯɚɧɿɤɨ-ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɫɩɨɫɨɛɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɨɞɢ, ɩɨɜɿɬɪɹ ɿ ɜɿɛɪɚɰɿʀ ɹɤ 
ɨɫɧɨɜɧɢɯ ɮɚɤɬɨɪɿɜ ɜɩɥɢɜɭ. ɇɟɞɨɥɿɤɚɦɢ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɧɚ 
ɤɿɧɰɟɜɢɯ ɫɬɚɞɿɹɯ ɦɟɯɚɧɿɱɧɢɦ ɱɢ ɝɿɞɪɚɜɥɿɱɧɢɦ ɦɟɬɨɞɚɦɢ є ɡɚɥɢɲɤɢ ɜ ɪɨɞɨɜɢɳɚɯ ɭ 
ɰɿɥɢɤɚɯ ɬɚ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɚɯ ɛɭɪɲɬɢɧɭ ɤɥɚɫɨɦ ɤɪɭɩɧɨɫɬɿ –5,0 ɦɦ. Ⱦɥɹ ɩɨɜɧɨɝɨ 
ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɡ ɪɨɞɨɜɢɳ ɩɨɬɪɿɛɟɧ ɪɨɡɜɢɬɨɤ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ. 
ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɜɿɞɨɦɿ ɩɟɪɟɜɚɝɢ ɫɜɟɪɞɥɨɜɢɧɧɨɝɨ ɝɿɞɪɨɜɢɞɨɛɭɬɤɭ, ɜɬɪɚɬɢ ɤɨɪɢɫɧɨʀ 
ɤɨɦɩɨɧɟɧɬɢ ɭ ɰɿɥɢɤɚɯ ɿ ɜɿɞɜɚɥɚɯ ɩɟɪɟɜɢɳɭɸɬɶ 50 %, ɬɨɦɭ ɩɪɨɛɥɟɦɚ ɞɨɛɭɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ ɹɤ ɫɤɥɚɞɨɜɨʀ ɝɟɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɩɨɫɨɛɿɜ ɜɢɞɨɛɭɬɤɭ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ 
ɩɨɬɪɟɛɭє ɜɢɹɜɥɟɧɧɹ ɧɟɞɨɥɿɤɿɜ ɿɫɧɭɸɱɨʀ ɬɟɯɧɨɥɨɝɿʀ ɿ ɭɫɭɧɟɧɧɹ ʀɯ ɧɚ ɛɿɥɶɲ ɜɢɫɨɤɨɦɭ 
ɧɚɭɤɨɜɨɦɭ ɿ ɬɟɯɧɿɱɧɨɦɭ ɪɿɜɧɹɯ. Ȼɭɪɲɬɢɧ ɡɚɥɹɝɚє ɜ ɩɿɳɚɧɢɯ ɬɚ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ 
ґɪɭɧɬɚɯ ɧɚ ɝɥɢɛɢɧɿ 10-15 ɦ. ȼ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɧɟ 
ɩɟɪɟɞɛɚɱɟɧɨ ɦɟɯɚɧɿɡɦɭ ɫɤɨɪɨɱɟɧɧɹ ɣɨɝɨ ɜɢɬɪɚɬ. 

ɉɪɨɛɥɟɦɚɦɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɩɪɢ ɜɢɞɨɛɭɬɤɭ 
ɛɭɪɲɬɢɧɭ ɡɚɣɦɚɥɢɫɹ ɜ Іɧɫɬɢɬɭɬɿ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ, 
ɇɚɰɿɨɧɚɥɶɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɡɨɤɪɟɦɚ ɧɚɭɤɨɜɰɿ: Ȼɭɥɚɬ Ⱥ.Ɏ., ɇɚɞɭɬɢɣ ȼ.ɉ., Ɇɚɥɚɧɱɭɤ Ɂ.Ɋ., Ʌɭɫɬɸɤ Ɇ.Ƚ.,  
Ʉɪɚɜɟɰɶ ɋ.ȼ., Ʉɨɪɧɿєɧɤɨ ȼ.ə., Ɋɨɦɚɧɨɜɫɶɤɢɣ Ɉ.Ⱥ., Ɇɚɥɚɧɱɭɤ Є.Ɂ., ɇɿɤɿɬɿɧ ȼ.Ƚ., 
Ʉɢɪɢɤɨɜɢɱ ȼ.Ⱦ., Ʉɨɧɨɧɟɧɤɨ Є.Ⱥ., ɋєɪɞɨɛɨɥɶɫɶɤɢɣ Ȼ.ɇ., ɏɪɢɫɬɸɤ Ⱥ.Ɉ.,  
Ʉɪɢɧɢɰɶɤɚ Ɇ.ȼ. ɬɚ ɿɧɲɿ. 

ɇɚ ɞɚɧɢɣ ɱɚɫ ɟɧɟɪɝɨєɦɧɿɫɬɶ ɪɭɣɧɭɜɚɧɧɹ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ʀɯɧɹ ɫɟɝɪɟɝɚɰɿɹ 
ɩɨɬɪɟɛɭɸɬɶ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɿ ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɡ ɜɢɥɭɱɟɧɧɹ ɤɿɧɰɟɜɨɝɨ ɩɪɨɞɭɤɬɭ ɬɚ ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ 
ɟɧɟɪɝɿʀ, ɜɨɞɢ ɬɚ ɩɨɜɿɬɪɹ. 
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ɍ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɯɟɦɚɯ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɟɤɨɥɨɝɿɱɧɭ 
ɫɤɥɚɞɨɜɭ, ɦɨɠɥɢɜɿɫɬɶ ɪɟɤɭɥɶɬɢɜɚɰɿʀ ɜɿɞɯɨɞɿɜ ɜɢɞɨɛɭɬɤɭ, ɬɨɞɿ ɹɤ ʀɯɧɿɣ ɬɟɯɧɨɝɟɧɧɢɣ 
ɯɚɪɚɤɬɟɪ ɩɨɬɪɟɛɭє ɞɨɞɚɬɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɪɨɡɪɨɛɤɢ ɪɟɤɨɦɟɧɞɚɰɿɣ ɿɡ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɟɤɨɥɨɝɿɱɧɨʀ ɫɤɥɚɞɨɜɨʀ. 

ɍɤɪɚʀɧɚ ɦɚє ɡɧɚɱɧɿ ɡɚɩɚɫɢ ɛɭɪɲɬɢɧɭ, ɪɨɞɨɜɢɳɚ ɹɤɢɯ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɭɦɨɜɚɯ 
ɪɿɡɧɢɯ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿ ɜɦɿɳɭɸɱɢɯ ɩɨɪɿɞ, ɳɨ ɩɨɬɪɟɛɭє ɞɥɹ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɞɨɞɚɬɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɬɟɯɧɨɝɟɧɧɢɯ ɿ ɟɤɨɥɨɝɿɱɧɢɯ ɨɛɫɬɚɜɢɧ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɜɢɞɨɛɭɬɤɭ ɿ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ ɧɟɨɛɯɿɞɧɿ ɞɨɞɚɬɤɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ ɿɡ ɫɭɬɬєɜɨɸ ɪɟɤɨɧɫɬɪɭɤɰɿєɸ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, ɜɢɦɨɝ ɟɤɨɥɨɝɿʀ ɜ 
ɤɨɦɩɥɟɤɫɿ ɡ ɬɟɯɧɿɱɧɢɦɢ ɪɿɲɟɧɧɹɦɢ. 

ɍ ɞɪɭɝɨɦɭ ɪɨɡɞɿɥɿ ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɜɩɥɢɜɭ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɿ ɜɿɛɪɚɰɿɣɧɨɝɨ ɡɛɭɞɠɟɧɧɹ ɩɪɢ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɦɭ 
ɫɩɨɫɨɛɿ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɤɥɸɱɚɥɢ ɥɚɛɨɪɚɬɨɪɧɿ ɬɚ ɩɨɥɶɨɜɿ 
(ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ). Ʌɚɛɨɪɚɬɨɪɧɨ-ɞɨɫɥɿɞɧɿ ɪɨɛɨɬɢ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿɣ ɭɫɬɚɧɨɜɰɿ, ɪɨɡɪɨɛɥɟɧɿɣ ɜ Іɧɫɬɢɬɭɬɿ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ 
ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ ɬɚ ɇɚɰɿɨɧɚɥɶɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɜɨɞɧɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɆɈɇ ɍɤɪɚʀɧɢ, ɡɚɩɚɬɟɧɬɨɜɚɧɿɣ ɬɚ 
ɜɫɬɚɧɨɜɥɟɧɿɣ ɜ Іɧɫɬɢɬɭɬɿ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ   
(ɦ. Ⱦɧɿɩɪɨ) ɭ ɩɟɪɿɨɞ ɡ 2015 ɩɨ 2018 ɪɨɤɢ.  

Ɇɟɬɨɸ ɥɚɛɨɪɚɬɨɪɧɢɯ ɬɚ ɩɨɥɶɨɜɢɯ (ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ) ɞɨɫɥɿɞɠɟɧɶ є: 
ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɿ ɜɿɛɪɚɰɿɣɧɨɝɨ ɡɛɭɞɠɟɧɧɹ ɩɪɢ 
ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɦɭ ɫɩɨɫɨɛɿ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ; ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɨɛɨɱɨɝɨ 
ɩɪɨɰɟɫɭ ɬɚ ɜɢɜɱɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; ɨɬɪɢɦɚɧɧɹ ɞɨɞɚɬɤɨɜɢɯ 
ɞɨɫɥɿɞɧɢɯ ɞɚɧɢɯ ɞɥɹ ɚɧɚɥɿɬɢɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ.  

ȼɢɯɨɞɹɱɢ ɡ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɜɢɹɜɥɟɧɢɯ ɧɟɞɨɥɿɤɿɜ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ, ɩɪɨɝɪɚɦɨɸ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɩɟɪɟɞɛɚɱɟɧɨ: 

– ɞɨɫɥɿɞɠɟɧɧɹ ґɪɭɧɬɨɜɨɝɨ ɦɚɫɢɜɭ ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɨɞɨɜɢɳ; 
– ɪɨɡɪɨɛɤɚ ɬɚ ɜɢɝɨɬɨɜɥɟɧɧɹ ɥɚɛɨɪɚɬɨɪɧɨʀ ɭɫɬɚɧɨɜɤɢ, ɜ ɹɤɿɣ ɞɨɫɥɿɞɠɭєɬɶɫɹ 

ɜɩɥɢɜ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɿ ɜɿɛɪɚɰɿɣɧɨɝɨ ɡɛɭɞɠɟɧɧɹ ɩɪɢ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɦɭ 
ɫɩɨɫɨɛɿ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ; 

– ɪɨɡɪɨɛɤɚ ɬɚ ɜɢɝɨɬɨɜɥɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɦɨɞɟɥɟɣ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɨɩɬɢɦɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɞɚɱɿ ɜɨɞɢ ɬɚ ɩɨɜɿɬɪɹ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɢ ɜɢɛɪɚɧɿ ɿɫɧɭɸɱɿ 
ɪɨɞɨɜɢɳɚ ɡ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɜ ɋɚɪɧɟɧɫɶɤɨɦɭ ɬɚ ȼɨɥɨɞɢɦɢɪɟɰɶɤɨɦɭ ɪɚɣɨɧɚɯ 
Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ, ɹɤɿ ɪɨɡɪɨɛɥɸɸɬɶɫɹ Ⱦɉ «Ȼɭɪɲɬɢɧ ɍɤɪɚʀɧɢ» ɬɚ  
Ⱦɉ «ɍɤɪɛɭɪɲɬɢɧ».  

ɉɪɨɞɭɤɬɢɜɧɿ ɩɿɫɤɢ ɡɚ ɧɚɹɜɧɿɫɬɸ ɛɭɪɲɬɢɧɭ ɪɿɡɧɨɡɟɪɧɢɫɬɿ, ɩɟɪɟɜɚɠɧɨ ɞɪɿɛɧɨ-

ɫɟɪɟɞɧɶɨɡɟɪɧɢɫɬɿ, ɫɿɪɨɝɨ, ɬɟɦɧɨ-ɫɿɪɨɝɨ, ɡɟɥɟɧɭɜɚɬɨ-ɫɿɪɨɝɨ ɡɚɛɚɪɜɥɟɧɧɹ, ɿɧɤɨɥɢ ɿɡ 
ɜɦɿɫɬɨɦ ɞɨ 3 ÷ 5 % ɤɪɟɦɟɧɸ ɬɚ ɭɥɚɦɤɿɜ ɤɪɢɫɬɚɥɿɱɧɢɯ ɩɨɪɿɞ. ɒɦɚɬɤɢ ɛɭɪɲɬɢɧɭ 
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ɦɚɸɬɶ ɪɿɡɧɭ ɮɨɪɦɭ ɿ ɪɨɡɦɿɪɢ, ɡ ɤɿɪɤɨɸ ɨɤɢɫɥɟɧɧɹ ɞɨ 1-2 ɦɦ. ɉɟɪɟɜɚɠɚɸɬɶ ɪɨɡɦɿɪɢ 
1-2 ɫɦ, ɪɿɞɤɨ – 5-10 ɫɦ.  

Ɋɟɡɭɥɶɬɚɬɢ ɦɿɧɟɪɚɥɨɝɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɧɚ ɛɭɪɲɬɢɧ ɭ ɪɨɞɨɜɢɳɚɯ 
ȼɨɥɨɞɢɦɢɪɟɰɶɤɨɝɨ ɬɚ Ʉɥɟɫɿɜɫɶɤɨɝɨ ɤɚɪ’єɪɿɜ ɋɚɪɧɟɧɫɶɤɨɝɨ ɪɚɣɨɧɭ Ɋɿɜɧɟɧɫɶɤɨʀ 
ɨɛɥɚɫɬɿ ɜɤɚɡɭɸɬɶ ɧɚ ɧɚɹɜɧɿɫɬɶ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ ɛɭɪɲɬɢɧɭ (ɜ ɫɟɪɟɞɧɶɨɦɭ ɜɿɞ 
50 ɝ/ɦ3

 ɞɨ 420 ɝ/ɦ3
 ɡ ɪɨɡɜɿɞɚɧɢɯ ɪɨɞɨɜɢɳ), ɳɨ ɩɨɬɪɟɛɭє ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ 

ɜɢɞɨɛɭɬɤɭ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɫɟɪɟɞɨɜɢɳɚ ɡɚɥɹɝɚɧɧɹ, ɩɪɢ ɹɤɢɯ ɞɨɫɹɝɚєɬɶɫɹ 
ɦɚɤɫɢɦɚɥɶɧɢɣ ɜɢɞɨɛɭɬɨɤ ɛɭɪɲɬɢɧɭ.  

Ɂɚ ɪɟɜɿɡɿɣɧɢɦɢ ɞɚɧɢɦɢ Ɋɿɜɧɟɧɫɶɤɨʀ ɝɟɨɥɨɝɿɱɧɨʀ ɟɤɫɩɟɞɢɰɿʀ Ⱦɉ 
«ɉɿɜɧɿɱɝɟɨɥɨɝɿɹ» ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ ɜɢɞɨɛɭɜɧɢɯ ɪɨɛɿɬ ɡɚ ɪɚɯɭɧɨɤ ɧɟɞɨɫɤɨɧɚɥɨʀ 
ɬɟɯɧɨɥɨɝɿʀ ɧɟɞɨɜɢɞɨɛɭɬɢɦɢ ɜ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɨɤɥɚɞɚɯ ɡɚɥɢɲɚɸɬɶɫɹ ɜɿɞ 30 % ɞɨ 
50 % ɛɭɪɲɬɢɧɭ ɪɨɡɦɿɪɨɦ, ɛɿɥɶɲɢɦ ɡɚ 2 ɦɦ, ɚ ɮɪɚɤɰɿʀ ɪɨɡɦɿɪɨɦ ɞɨ 2 ɦɦ ɿɞɭɬɶ ɭ 
ɜɿɞɯɨɞɢ ɬɚ ɮɨɪɦɭɸɬɶ ɬɟɯɧɨɝɟɧɧɿ ɪɨɡɫɢɩɢ, ɳɨ ɫɬɚɧɨɜɢɬɶ 20 ÷ 30 % ɜɿɞ ɡɚɝɚɥɶɧɨɝɨ 
ɜɦɿɫɬɭ ɛɭɪɲɬɢɧɭ ɜ ɩɨɤɥɚɞɿ. 

ɍ ɞɚɧɢɣ ɱɚɫ ɿɫɬɨɬɧɨ ɡɪɨɫɥɚ ɩɨɬɪɟɛɚ ɜ ɛɭɪɲɬɢɧɿ, ɹɤɢɣ, ɨɤɪɿɦ ɸɜɟɥɿɪɧɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɩɨɱɚɥɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɿ ɜ ɮɚɪɦɚɰɟɜɬɢɱɧɿɣ, ɚ ɬɚɤɨɠ – ɩɪɢ 
ɜɢɪɨɛɧɢɰɬɜɿ ɜɢɫɨɤɨɹɤɿɫɧɢɯ ɥɚɤɿɜ. Ɍɨɦɭ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɣɨɝɨ ɜɢɞɨɛɭɬɤɭ 
ɲɥɹɯɨɦ ɜɢɡɧɚɱɟɧɧɹ ɿɫɬɨɬɧɢɯ ɮɚɤɬɨɪɿɜ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɪɨɰɟɫ, є ɚɤɬɭɚɥɶɧɢɦ. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ є ɜɢɡɧɚɱɟɧɧɹ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ, ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ 
ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɪɿɡɧɨɝɨ ɪɨɡɦɿɪɭ, ɚ ɬɚɤɨɠ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɩɥɢɜɭ ɮɚɤɬɨɪɿɜ 
ɜɿɛɪɚɰɿʀ ɿ ɛɚɪɛɨɬɚɠɭ ɧɚ ɩɪɨɰɟɫ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɥɚɛɨɪɚɬɨɪɧɿɣ ɛɚɡɿ  
Іɧɫɬɢɬɭɬɭ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ ɛɭɥɨ ɫɬɜɨɪɟɧɨ 
ɥɚɛɨɪɚɬɨɪɧɢɣ ɫɬɟɧɞ, ɹɤɢɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 1.  

 
 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɭ (1 – ɩɿɞɫɬɚɜɚ; 2 – ɩɪɭɠɧɿ ɨɩɨɪɢ;  
3 – ɤɨɪɩɭɫ; 4 – ɰɢɥɿɧɞɪɢɱɧɢɣ ɛɚɤ; 5 –ɩɟɪɮɨɪɨɜɚɧɚ ɩɨɜɟɪɯɧɹ; 6 – ɤɨɦɩɪɟɫɨɪ;  

7 – ɟɥɟɤɬɪɢɱɧɢɣ ɜɿɛɪɨɡɛɭɞɧɢɤ; 8 – ɛɭɪɲɬɢɧ) 

 

ɋɬɟɧɞ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɿɞɫɬɚɜɢ 1, ɧɚ ɹɤɿɣ ɧɚ ɩɪɭɠɧɢɯ ɨɩɨɪɚɯ 2 ɜɫɬɚɧɨɜɥɟɧɨ 
ɤɨɪɩɭɫ 3 ɡ ɰɢɥɿɧɞɪɢɱɧɢɦ ɛɚɤɨɦ 4, ɡɚɩɨɜɧɟɧɢɦ ɜɨɞɨɸ. ɉɚɪɚɥɟɥɶɧɨ ɞɧɭ ɛɚɤɚ ɧɚ 
ɞɟɹɤɿɣ ɜɿɞɫɬɚɧɿ ɜɿɞ ɧɶɨɝɨ ɜɫɬɚɧɨɜɥɟɧɨ ɩɟɪɮɨɪɨɜɚɧɭ ɩɨɜɟɪɯɧɸ 5, ɹɤɚ ɡ ɞɧɨɦ ɿ 
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ɫɬɿɧɤɚɦɢ ɛɚɤɚ ɭɬɜɨɪɸє ɩɨɪɨɠɧɢɧɭ, ɤɭɞɢ ɩɨɞɚєɬɶɫɹ ɩɨɜɿɬɪɹ ɤɨɦɩɪɟɫɨɪɨɦ 6, 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 20 ɥ/ɯɜ. Ⱦɨ ɤɨɪɩɭɫɭ ɫɬɟɧɞɚ ɩɪɢɤɪɿɩɥɟɧɨ ɟɥɟɤɬɪɢɱɧɢɣ 
ɜɿɛɪɨɡɛɭɞɧɢɤ 7 ɦɚɪɤɢ ȿȼ63-4ɍ3, 1420 ɨɛ/ɯɜ, ɩɨɬɭɠɧɿɫɬɶ ɞɜɢɝɭɧɚ – 0,18 ɤȼɬ, 
ɦɚɤɫɢɦɚɥɶɧɚ ɡɛɭɞɠɭɸɱɚ ɫɢɥɚ – 1755 ɇ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɤɪɭɝɨɜɢɯ ɜɿɛɪɚɰɿɣɧɢɯ 
ɤɨɥɢɜɚɧɶ. ȿɤɫɩɟɪɢɦɟɧɬɢ ɩɪɨɜɨɞɢɥɢɫɹ ɩɪɢ ɡɛɭɞɠɭɸɱɿɣ ɫɢɥɿ 800 ɇ. 

ɉɪɢɧɰɢɩ ɪɨɛɨɬɢ ɫɬɟɧɞɭ ɩɨɥɹɝɚє ɜ ɧɚɫɬɭɩɧɨɦɭ: ɜ ɛɚɤ 4, ɡɚɩɨɜɧɟɧɢɣ ɜɨɞɨɸ, 
ɡɚɧɭɪɸɜɚɥɢɫɹ ɲɦɚɬɨɱɤɢ ɛɭɪɲɬɢɧɭ 8 ɪɿɡɧɨʀ ɦɚɫɢ ɬɚ ɞɨɞɚɧɿ ɫɿɥɶ ɚɛɨ «ɛɥɚɤɢɬɧɚ 
ɝɥɢɧɚ» ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɝɭɫɬɢɧɢ ɪɿɞɢɧɢ ɞɨ ɪɟєɫɬɪɚɰɿʀ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ. Ⱦɚɧɢɣ 
ɩɪɨɰɟɫ ɡɞɿɣɫɧɸєɬɶɫɹ ɬɚɤɨɠ ɡ ɩɨɞɚɱɟɸ ɩɨɜɿɬɪɹ (ɛɚɪɛɨɬɚɠ) ɿ ɜɩɥɢɜɨɦ ɤɪɭɝɨɜɢɯ 
ɜɿɛɪɚɰɿɣɧɢɯ ɤɨɥɢɜɚɧɶ ɨɤɪɟɦɨ ɨɞɢɧ ɜɿɞ ɨɞɧɨɝɨ ɬɚ ɪɚɡɨɦ.  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɡ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɨɥɿ ɋ, ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ 
ɫɩɥɢɜɚɧɧɹ ɪɿɡɧɢɯ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ, ɞɥɹ ɪɿɡɧɢɯ ɭɦɨɜ, ɨɬɪɢɦɚɧɨ ɝɪɚɮɿɱɧɿ 
ɡɚɥɟɠɧɨɫɬɿ, ɹɤɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 2 ɬɚ 3. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɚɪɛɨɬɚɠɭ ɿɫɬɨɬɧɨ ɜɩɥɢɜɚє ɧɚ ɩɨɥɿɩɲɟɧɧɹ 
ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɩɪɢ ɦɟɧɲɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɨɥɿ ɭ ɜɨɞɿ.  

 

 
Ɋɢɫɭɧɨɤ 2 – Ɂɚɥɟɠɧɿɫɬɶ ɧɟɨɛɯɿɞɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɨɥɿ ɋ ɞɥɹ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ 

ɜɿɞ ɦɚɫɢ ɲɦɚɬɤɿɜ ɛɭɪɲɬɢɧɭ m (1 – ɛɟɡ ɜɿɛɪɚɰɿʀ ɿ ɛɚɪɛɨɬɚɠɚ; 2 – ɡ ɜɿɛɪɚɰɿєɸ;  
3 – ɡ ɛɚɪɛɨɬɚɠɟɦ; 4 – ɡ ɜɿɛɪɚɰɿєɸ ɿ ɛɚɪɛɨɬɚɠɟɦ) 

 

Ⱦɚɧɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɝɥɢɧɢ ɋg, ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɪɿɡɧɨʀ ɦɚɫɢ, ɞɥɹ ɪɿɡɧɢɯ ɭɦɨɜ, 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɝɪɚɮɿɱɧɢɦɢ ɡɚɥɟɠɧɨɫɬɹɦɢ ɧɚ ɪɢɫ. 3. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɚɧɚɥɿɡɭ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚɦɿɧɚ ɫɨɥɿ ɧɚ ɱɢɫɬɭ 
ɝɥɢɧɭ ɿɫɬɨɬɧɨ ɧɟ ɜɩɥɢɜɚє ɧɚ ɤɨɧɰɟɧɬɪɚɰɿɸ ɪɨɡɱɢɧɭ, ɧɟɨɛɯɿɞɧɨɝɨ ɞɥɹ ɫɩɥɢɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ, ɚɥɟ ɝɥɢɧɢ ɩɨɬɪɿɛɧɨ ɧɚ 10 ÷ 15 % ɛɿɥɶɲɟ.  

Ɂ ɨɝɥɹɞɭ ɧɚ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɜɿɛɪɚɰɿʀ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ 
ɛɭɪɲɬɢɧɭ ɜ ɩɿɳɚɧɢɯ ɩɨɤɥɚɞɚɯ, ɪɨɡɪɨɛɥɟɧɨ ɫɩɟɰɿɚɥɶɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɜɿɛɪɚɰɿɣɧɨɝɨ 
ɤɥɚɫɢɮɿɤɚɬɨɪɚ, ɹɤɚ ɞɨɡɜɨɥɹє ɦɚɤɫɢɦɚɥɶɧɨ ɜɢɥɭɱɚɬɢ ɛɭɪɲɬɢɧ ɧɚɜɿɬɶ ɞɪɿɛɧɢɯ ɤɥɚɫɿɜ 
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ɤɪɭɩɧɨɫɬɿ ɡ ɧɚɣɦɟɧɲɢɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɜɬɪɚɬɚɦɢ. ɉɨɞɚɥɶɲɟ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɰɿєʀ 
ɤɨɧɫɬɪɭɤɰɿʀ ɞɨɡɜɨɥɢɥɨ ɫɬɜɨɪɢɬɢ ɤɥɚɫɢɮɿɤɚɬɨɪ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ, ɜ ɹɤɨɦɭ 
ɩɟɪɟɞɛɚɱɟɧɚ ɿɧɬɟɧɫɢɮɿɤɚɰɿɹ ɩɪɨɰɟɫɭ ɫɩɥɢɜɚɧɧɹ ɱɚɫɬɢɧɨɤ ɛɭɪɲɬɢɧɭ ɡɚ ɪɚɯɭɧɨɤ 
ɩɨɞɚɱɿ ɩɨɜɿɬɪɹɧɢɯ ɛɭɥɶɛɚɲɨɤ. 

 

 
Ɋɢɫɭɧɨɤ 3 – Ɂɚɥɟɠɧɿɫɬɶ ɧɟɨɛɯɿɞɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɱɢɫɬɨʀ ɝɥɢɧɢ ɋg  

ɞɥɹ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜɿɞ ɦɚɫɢ ɲɦɚɬɤɿɜ ɛɭɪɲɬɢɧɭ m (1 – ɛɟɡ ɜɿɛɪɚɰɿʀ ɿ 
ɛɚɪɛɨɬɚɠɚ; 2 – ɡ ɜɿɛɪɚɰɿєɸ; 3 – ɡ ɛɚɪɛɨɬɚɠɟɦ;  

4 – ɡ ɜɿɛɪɚɰɿєɸ ɿ ɛɚɪɛɨɬɚɠɟɦ) 
 

ȼɿɛɪɚɰɿɣɧɢɣ ɤɥɚɫɢɮɿɤɚɬɨɪ (ɪɢɫ. 4) ɫɤɥɚɞɚєɬɶɫɹ ɡ ɨɫɧɨɜɢ 1, ɧɚ ɹɤɭ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɭɠɧɢɯ ɟɥɟɦɟɧɬɿɜ 2 ɜɫɬɚɧɨɜɥɟɧɨ ɤɨɪɩɭɫ 3 ɡ ɜɿɛɪɨɡɛɭɞɧɢɤɨɦ 4,  
ɝɜɢɧɬɚ 5, ɩɪɢɜɨɞɚ 6, ɨɩɨɪɢ 7, ɦɟɯɚɧɿɡɦɭ ɩɿɞɣɨɦɭ ɧɢɠɧɿɯ ɱɚɫɬɢɧ ɝɜɢɧɬɚ 8, 
ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ 10 ɿ ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ 11 ɩɪɢɫɬɪɨʀɜ, ɥɨɩɚɬɤɨɜɢɯ ɡɚɯɜɚɬɿɜ ɞɥɹ 
ɜɢɥɭɱɟɧɧɹ ɤɨɪɢɫɧɨʀ ɤɨɩɚɥɢɧɢ 12, ɪɨɬɨɪɧɨɝɨ ɠɢɜɢɥɶɧɢɤɚ 13, ɩɪɢɣɦɚɥɶɧɨɝɨ 
ɠɨɥɨɛɭ ɡɥɢɜɭ 14 ɬɚ ɩɨɜɿɬɪɹɩɪɨɜɨɞɿɜ 15.  

 
Ɋɢɫɭɧɨɤ 4 – ȼɿɛɪɚɰɿɣɧɢɣ ɤɥɚɫɢɮɿɤɚɬɨɪ ɡ ɥɨɩɚɬɤɨɜɢɦɢ ɡɚɯɜɚɬɚɦɢ  

ɞɥɹ ɜɢɥɭɱɟɧɧɹɦ ɤɨɪɢɫɧɨʀ ɤɨɩɚɥɢɧɢ 
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ȼɿɛɪɚɰɿɣɧɢɣ ɤɥɚɫɢɮɿɤɚɬɨɪ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. Ɇɚɬɟɪɿɚɥ ɭ ɜɢɝɥɹɞɿ 
ɩɭɥɶɩɢ 9 ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ ɩɪɢɫɬɪɨɸ 10 ɩɨɞɚєɬɶɫɹ ɜ ɩɨɪɨɠɧɢɧɭ, 
ɭɬɜɨɪɟɧɭ ɤɨɪɩɭɫɨɦ 3, ɞɟ ɩɿɞ ɞɿєɸ ɝɜɢɧɬɚ 5 ɬɚ ɜɿɛɪɨɡɛɭɞɧɢɤɚ 4 ɜɿɞɛɭɜɚєɬɶɫɹ ɣɨɝɨ 
ɩɟɪɟɦɿɲɭɜɚɧɧɹ. ɉɪɢ ɩɟɪɟɦɿɲɭɜɚɧɧɿ ɡɞɿɣɫɧɸєɬɶɫɹ ɨɫɚɞɠɟɧɧɹ ɧɚɣɛɿɥɶɲ ɜɚɠɤɢɯ ɬɚ 
ɜɟɥɢɤɢɯ ɤɥɚɫɿɜ ɤɪɭɩɧɨɫɬɿ ɦɚɬɟɪɿɚɥɭ, ɹɤɿ ɜɢɜɨɞɹɬɶɫɹ ɡ ɤɥɚɫɢɮɿɤɚɬɨɪɚ ɱɟɪɟɡ 
ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɢɣ ɩɪɢɫɬɪɿɣ 11 ɭ ɜɢɝɥɹɞɿ ɩɿɫɤɿɜ, ɡɚɜɞɹɤɢ ɝɜɢɧɬɭ 5, ɳɨ ɨɛɟɪɬɚєɬɶɫɹ 
ɩɪɢɜɨɞɨɦ 6. ɉɪɢ ɰɶɨɦɭ ɦɚɬɟɪɿɚɥ ɧɟ ɬɿɥɶɤɢ ɜɢɜɚɧɬɚɠɭєɬɶɫɹ, ɚ ɣ ɡɧɟɜɨɞɧɸєɬɶɫɹ. 
ɐɶɨɦɭ ɩɪɨɰɟɫɭ ɫɩɪɢɹє ɪɨɛɨɬɚ ɜɿɛɪɨɡɛɭɞɧɢɤɚ 4. Ɍɚɤɨɠ ɿɫɧɭє ɦɨɠɥɢɜɿɫɬɶ ɡɦɿɧɢ ɤɭɬɚ 
ɧɚɯɢɥɭ ɝɜɢɧɬɚ ɡɚɜɞɹɤɢ ɬɨɦɭ, ɳɨ ɣɨɝɨ ɜɫɬɚɧɨɜɥɟɧɨ ɧɚ ɨɩɨɪɭ 7, ɹɤɢɣ ɪɟɝɭɥɸєɬɶɫɹ 
ɦɟɯɚɧɿɡɦɨɦ ɩɿɞɣɨɦɭ 8. ɑɚɫɬɢɧɤɢ ɦɚɬɟɪɿɚɥɭ, ɹɤɿ ɦɚɸɬɶ ɳɿɥɶɧɿɫɬɶ, ɦɟɧɲɭ ɧɿɠ ɭ 
ɩɭɥɶɩɢ, ɩɿɞ ɜɩɥɢɜɨɦ ɝɜɢɧɬɚ 5 ɬɚ ɜɿɛɪɨɡɛɭɞɧɢɤɚ 4 ɩɿɞɿɣɦɚɸɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɸ, ɞɟ 
ɩɿɞ ɞɿєɸ ɜɟɪɬɢɤɚɥɶɧɨʀ ɬɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ ɜɿɛɪɚɰɿɣɧɨɝɨ ɜɩɥɢɜɭ 
ɜɿɛɪɨɡɛɭɞɧɢɤɿɜ 4 ɡɧɿɦɚɸɬɶɫɹ ɥɨɩɚɬɤɨɜɢɦɢ ɡɚɯɜɚɬɚɦɢ ɬɚ ɩɨɞɚɸɬɶɫɹ ɜ ɩɪɢɣɦɚɥɶɧɢɣ 
ɠɨɥɨɛ ɡɥɢɜɭ 14. Ⱦɥɹ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ ɫɩɥɢɜɚɧɧɹ ɱɚɫɬɢɧɨɤ ɜ ɩɭɥɶɩɭ 
ɩɨɞɚєɬɶɫɹ ɩɨɜɿɬɪɹ ɩɨ ɩɨɜɿɬɪɹɩɪɨɜɨɞɚɯ 15. Ɋɨɡɜɚɧɬɚɠɭɜɚɥɶɧɢɣ ɩɪɢɫɬɪɿɣ 11 ɫɥɭɝɭє 
ɞɥɹ ɪɟɝɭɥɸɜɚɧɧɹ ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɫɟɪɟɞɨɜɢɳɟ ɞɥɹ ɤɥɚɫɢɮɿɤɚɰɿʀ 
ɦɚɬɟɪɿɚɥɭ.   

ɇɚ ɨɫɧɨɜɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɨɬɪɢɦɚɧɨ ɝɪɚɮɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɝɭɫɬɢɧɢ 
ɫɟɪɟɞɨɜɢɳɚ (ρɫ) (ɪɢɫ. 5), ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ (V) (ɪɢɫ. 6) ɜɿɞ ɱɚɫɬɨɬɢ 
ɜɿɛɪɚɰɿʀ (ω) ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɹɯ ɧɚ ɜɿɛɪɚɰɿɣɧɨɦɭ ɤɥɚɫɢɮɿɤɚɬɨɪɿ. 

 
Ɋɢɫɭɧɨɤ 5 – Ɂɚɥɟɠɧɿɫɬɶ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ ɱɚɫɬɨɬɢ ɜɿɛɪɚɰɿʀ 

ρɫ, ɤɝ/ɦ3 

ω, ɨɛ/ɯɜ 
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Ɋɢɫɭɧɨɤ 6 – Ɂɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜɿɞ ɱɚɫɬɨɬɢ ɜɿɛɪɚɰɿʀ ɩɪɢ 

ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ:  

1 – qɩ = 0,0055 ɦ3/ɝɨɞ; 2 – qɩ = 0,0025 ɦ3/ɝɨɞ; 3 – qɩ = 0,0035 ɦ3/ɝɨɞ;  
4 – qɩ = 0,0045 ɦ3/ɝɨɞ; 5 – qɩ = 0,0065 ɦ3/ɝɨɞ; 6 – qɩ = 0,0070 ɦ3/ɝɨɞ 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ɝɭɫɬɢɧɭ ɫɟɪɟɞɨɜɢɳɚ, 
ɩɪɢ ɹɤɿɣ ɞɨɫɹɝɚєɬɶɫɹ 95 % ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɡɿ 
ɲɜɢɞɤɿɫɬɸ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ V = ɞɨ 0,2 ɦ/ɫ. 

Ɍɚɤɨɠ ɨɬɪɢɦɚɧɨ ɝɪɚɮɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ (V)  

(ɪɢɫ. 7) ɜɿɞ ɦɚɫɨɜɨʀ ɱɚɫɬɤɢ ɛɭɪɲɬɢɧɭ (m) ɩɪɢ ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ɜɿɛɪɚɰɿɣɧɨɝɨ 
ɤɥɚɫɢɮɿɤɚɬɨɪɚ. ɇɚɣɦɟɧɲɿ ɮɪɚɤɰɿʀ ɛɭɪɲɬɢɧɭ ɫɩɥɢɜɚɸɬɶ ɩɨɜɿɥɶɧɿɲɟ, ɧɿɠ ɜɟɥɢɤɿ. 

 
Ɋɢɫɭɧɨɤ 7 – Ƚɪɚɮɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɪɿɡɧɢɯ ɱɚɫɬɢɧɨɤ ɛɭɪɲɬɢɧɭ 

ɧɚ ɩɨɜɟɪɯɧɸ ɩɪɢ ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ 

ω, ɨɛ/ɯɜ 

V, ɦ/ɫ 

V, ɦ/ɫ 

m, ɝ 
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Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɨɬɪɢɦɚɧɨ ɪɟɝɪɟɫɿɣɧɭ ɦɨɞɟɥɶ 
ɜɩɥɢɜɭ ɜɿɛɪɚɰɿʀ (ɚ), ɝɭɫɬɢɧɢ (ρc) ɬɚ ɛɚɪɛɨɬɚɠɭ (qɩ) ɧɚ ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ (V)  

 

V =  46010,55 –68499,7 ρc + 3,294 ɚ + 22046,3 ρc
 2
 – 1,131 ρc ɚ + 61,522 ρc qɩ  – 

– 0,003 ɚ qɩ – 43,052 qɩ
 2
 ,    R

2 
=  0,999.                                (1) 

 

Ɋɟɝɪɟɫɿɣɧɟ ɪɿɜɧɹɧɧɹ ɡ ɜɢɫɨɤɨɸ ɚɞɟɤɜɚɬɧɿɫɬɸ ɨɩɢɫɭє ɡɦɿɧɭ ɲɜɢɞɤɨɫɬɿ 
ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜɿɞ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ, ɜɿɛɪɨɩɪɢɫɤɨɪɟɧɧɹ ɿ ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ. 
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɦɿɧɭɸɱɢɦɢ ɮɚɤɬɨɪɚɦɢ ɜɩɥɢɜɭ ɧɚ ɤɿɥɶɤɿɫɬɶ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ є ɱɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ, ɚɦɩɥɿɬɭɞɚ, ɝɭɫɬɢɧɚ ɫɟɪɟɞɨɜɢɳɚ ɿ ɞɿɹ ɛɚɪɛɨɬɚɠɭ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ: 
– ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɿɛɪɚɰɿɣɧɨɝɨ ɤɥɚɫɢɮɿɤɚɬɨɪɚ ɞɨɡɜɨɥɹє ɜɢɥɭɱɚɬɢ 90 ÷ 95 % 

ɛɭɪɲɬɢɧɭ ɡ ɪɨɞɨɜɢɳɚ, ɩɪɢ ɰɶɨɦɭ ɝɭɫɬɢɧɚ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɜɿɛɪɚɰɿɹ ɜɩɥɢɜɚɸɬɶ ɧɚ 
ɪɨɡɪɿɞɠɟɧɧɹ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨɝɨ ɩɿɫɤɭ;  

– ɨɩɬɢɦɚɥɶɧɚ ɝɭɫɬɢɧɚ ɫɟɪɟɞɨɜɢɳɚ (ρc) ɫɬɚɧɨɜɢɬɶ 1790-1875 ɤɝ/ɦ3, ɱɚɫɬɨɬɚ 
ɤɨɥɢɜɚɧɧɹ 20-30 Ƚɰ, ɚɦɩɥɿɬɭɞɚ А = 1,5-2,55 ɦɦ; 

– ɦɚɤɫɢɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ V = 0,1-0,21 ɦ/ɫ ɞɨɫɹɝɚєɬɶɫɹ 
ɩɪɢ ɡɦɿɧɿ ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ ɬɚ ɜɢɬɪɚɬ ɜɨɞɢ ɞɥɹ ɤɨɧɤɪɟɬɧɢɯ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɦɚɫɢɜɿɜ.  
Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɨɜɟɞɟɧɨ ɩɟɪɲɟ ɬɚ ɞɪɭɝɟ ɧɚɭɤɨɜɿ ɩɨɥɨɠɟɧɧɹ.  

ɍ ɬɪɟɬɶɨɦɭ ɪɨɡɞɿɥɿ ɩɪɨɜɟɞɟɧɨ ɬɟɨɪɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɭɦɨɜ ɩɪɨɰɟɫɭ ɫɩɥɢɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ ɜ ɳɿɥɶɧɢɯ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ ɫɭɫɩɟɧɡɿɹɯ ɡ ɝɭɫɬɢɧɨɸ 1,3-1,7 ɝ/ɫɦ3

.  

Ⱦɥɹ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɨ ɩɪɨɰɟɫ ɪɨɡɞɿɥɟɧɧɹ ɬɚ ɪɨɡɩɨɞɿɥɭ ɮɪɚɤɰɿɣ ɜ 
ɩɨɥɿɞɢɫɩɟɪɫɧɿɣ ɪɿɞɢɧɿ ɧɚ ɜɿɛɪɨɤɥɚɫɢɮɿɤɚɬɨɪɿ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ ɡ ɜɢɡɧɚɱɟɧɧɹɦ 
ɤɨɟɮɿɰɿєɧɬɚ ɤɿɧɟɦɚɬɢɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ ɩɭɥɶɩɢ. Ɍɚɤɨɠ ɩɪɨɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɨɤ 
ɲɜɢɞɤɨɫɬɿ ɜɿɥɶɧɨɝɨ ɨɫɚɞɠɟɧɧɹ ɮɪɚɤɰɿɣ ɩɿɫɤɭ ɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɬɚ ɜɢɡɧɚɱɟɧɨ 
ɲɜɢɞɤɨɫɬɿ ɫɬɢɫɧɭɬɨɝɨ ɨɫɚɞɠɟɧɧɹ ɮɪɚɤɰɿɣ ɩɿɫɤɭ ɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɢɬɢ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɮɪɚɤɰɿɣ ɩɿɫɤɭ 
ɿ ɛɭɪɲɬɢɧɭ ɜ ɜɚɧɧɿ ɜɿɛɪɨɤɥɚɫɢɮɿɤɚɬɨɪɚ ɜɿɞ ʀɯɧɶɨʀ ɤɪɭɩɧɨɫɬɿ ɿ ɝɭɫɬɢɧɢ ɫɭɫɩɟɧɡɿʀ, 
ɚɤɰɟɧɬɭɸɱɢ ɭɜɚɝɭ ɧɚ ɧɚɣɦɟɧɲɢɯ ɮɪɚɤɰɿɹɯ ɛɭɪɲɬɢɧɭ (ɞɨ 5 ɦɦ).  

ɀɢɜɥɟɧɧɹɦ ɜɿɛɪɨɤɥɚɫɢɮɿɤɚɬɨɪɚ є ɛɭɪɲɬɢɧɨɜɦɿɫɧɿ ɩɨɪɨɞɢ Ʉɥɟɫɿɜɫɶɤɨɝɨ 
ɪɨɞɨɜɢɳɚ ɡ ɜɦɿɳɭɸɱɢɦɢ ɩɨɪɨɞɚɦɢ, ɳɨ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɞɪɿɛɧɨʀ ɿ ɫɟɪɟɞɧɶɨʀ 
ɤɪɭɩɧɨɫɬɿ ɮɪɚɤɰɿɣ ɩɿɫɤɭ ɡ ɧɟɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɝɥɢɧɢ. ɉɨɪɨɞɢ ɡɦɿɲɭɸɬɶɫɹ             
ɡ ɜɨɞɨɸ ɿ ɩɨɞɚɸɬɶɫɹ ɜ ɜɚɧɧɭ ɜɿɛɪɨɤɥɚɫɢɮɿɤɚɬɨɪɚ. Ɂɚ ɜɨɞɧɨ-ɲɥɚɦɨɜɨɸ ɫɯɟɦɨɸ 

(ɪɢɫ. 8), ɝɭɫɬɢɧɚ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɨʀ ɫɭɫɩɟɧɡɿʀ (ɩɭɥɶɩɢ) ɭ ɜɚɧɧɿ ɫɬɚɧɨɜɢɬɶ 1565 ɝ/ɥ 
ɚɛɨ ≈ 1,6 ɝ/ɫɦ3

. 
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Ɋɢɫɭɧɨɤ 8 – ȼɨɞɧɨ-ɲɥɚɦɨɜɚ ɫɯɟɦɚ 

ɉɪɢɧɰɢɩ ɩɨɞɿɥɭ ɡɚɫɧɨɜɚɧɨ ɧɚ ɪɿɡɧɿɣ ɲɜɢɞɤɨɫɬɿ ɨɫɚɞɠɟɧɧɹ ɬɜɟɪɞɢɯ ɮɪɚɤɰɿɣ ɜ 
ɡɨɧɿ ɩɨɞɿɥɭ (ɪɢɫ. 9). Ɂɝɿɞɧɨ ɡ ɬɟɯɧɨɥɨɝɿєɸ ɧɟɨɛɯɿɞɧɨ, ɳɨɛ ɜɟɪɬɢɤɚɥɶɧɚ ɤɨɦɩɨɧɟɧɬɚ 
ɲɜɢɞɤɨɫɬɿ ɛɭɥɚ ɬɚɤɨɸ, ɳɨɛ ɭ ɡɥɢɜ ɪɚɡɨɦ ɡ ɤɪɭɩɧɢɦɢ ɤɭɫɤɚɦɢ ɛɭɪɲɬɢɧɭ, 
ɩɨɬɪɚɩɥɹɥɢ ɮɪɚɤɰɿʀ ɪɨɡɦɿɪɨɦ, ɦɟɧɲɢɦ ɡɚ 5 ɦɦ. Ɂɚ ɿɫɧɭɸɱɢɦɢ ɧɚ ɫɶɨɝɨɞɧɿ 
ɬɟɯɧɨɥɨɝɿɹɦɢ ɛɭɪɲɬɢɧ, ɞɪɿɛɧɿɲɢɣ ɡɚ 5 ɦɦ, ɧɟ ɜɢɥɭɱɚєɬɶɫɹ. Ⱦɪɭɝɨɸ ɭɦɨɜɨɸ є ɬɟ, 
ɳɨɛ ɭ ɡɥɢɜ ɧɟ ɧɚɞɯɨɞɢɥɢ ɮɪɚɤɰɿʀ ɩɿɫɤɭ, ɛɿɥɶɲɿ ɡɚ 1 ɦɦ. ɉɪɢ ɰɶɨɦɭ ɜɟɪɬɢɤɚɥɶɧɚ 
ɤɨɦɩɨɧɟɧɬɚ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɭ ɤɨɦɩɨɧɟɧɬɭ ɲɜɢɞɤɨɫɬɿ ɩɟɪɟɦɿɳɟɧɧɹ ɱɚɫɬɤɢ ɜɡɞɨɜɠ ɩɨɜɟɪɯɧɿ 
ɞɡɟɪɤɚɥɚ ɩɭɥɶɩɢ. ɇɚ ɡɥɢɜɿ ɜɫɬɚɧɨɜɥɟɧɨ ɜɿɛɪɨɝɪɨɯɨɬ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɱɚɪɭɧɤɚɦɢ 
ɫɢɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɤɥɚɫɢɮɿɤɚɰɿʀ (ɚ – ɩɥɨɳɢɧɚ ɡ ɜɟɥɢɤɢɯ ɮɪɚɤɰɿɣ; ɛ – ɡɨɧɚ 
ɩɟɪɟɦɿɳɟɧɧɹ ɩɿɫɤɿɜ ɞɨ ɪɨɡɜɚɧɬɚɠɟɧɧɹ; ɜ – ɡɨɧɚ ɪɨɡɲɚɪɭɜɚɧɧɹ; ɝ – ɡɨɧɚ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɨɬɨɤɭ ɜɨɞɢ; ɞ – ɞɿɥɹɧɤɚ ɡɧɟɜɨɞɧɟɧɧɹ ɩɿɫɤɿɜ) 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɪɭɩɧɨɫɬɿ ɮɪɚɤɰɿɣ, ɳɨ ɜɢɧɨɫɹɬɶɫɹ ɜ ɡɥɢɜ, ɫɩɨɱɚɬɤɭ ɩɨɬɪɿɛɧɨ 

ɜɢɡɧɚɱɢɬɢ ɲɜɢɞɤɿɫɬɶ ɜɿɥɶɧɨɝɨ ɪɭɯɭ ɮɪɚɤɰɿɣ ɩɿɫɤɭ ɿ ɛɭɪɲɬɢɧɭ, ɩɨɬɿɦ ɫɬɢɫɧɟɧɨɝɨ, ɚ 
ɞɚɥɿ ɜɢɡɧɚɱɢɬɢ ɫɬɭɩɿɧɶ ɜɩɥɢɜɭ ɞɨɞɚɬɤɨɜɢɯ ɮɚɤɬɨɪɿɜ – ɜɿɛɪɚɰɿʀ ɿ ɛɚɪɛɨɬɚɰɿʀ. 
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Ɋɨɡɪɚɯɭɧɨɤ ɲɜɢɞɤɨɫɬɿ ɜɿɥɶɧɨɝɨ ɨɫɚɞɠɟɧɧɹ ɜɢɤɨɧɭɜɚɥɢ ɡɚ ɡɚɥɟɠɧɿɫɬɸ (2) ɡ 
ɜɪɚɯɭɜɚɧɧɹɦ ɜɜɟɞɟɧɨɝɨ ɧɚɦɢ ɛɟɡɪɨɡɦɿɪɧɨɝɨ ɤɪɢɬɟɪɿɸ А, ɹɤɢɣ ɜɪɚɯɨɜɭє ɨɛɥɚɫɬɿ 
ɤɪɢɜɨʀ Ɋɟɥɟɹ (ɥɚɦɿɧɚɪɧɭ, ɬɭɪɛɭɥɟɧɬɧɭ, ɩɨɱɚɬɨɤ ɬɚ ɤɿɧɟɰɶ ɩɟɪɟɯɿɞɧɨʀ ɨɛɥɚɫɬɿ, 
ɫɟɪɟɞɢɧɭ). ɉɨ ɧɢɦ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɲɜɢɞɤɿɫɬɶ ɨɫɚɞɠɟɧɧɹ ɬɚ ɫɩɥɢɜɚɧɧɹ ɮɪɚɤɰɿɣ 
ɛɭɪɲɬɢɧɭ ɬɚ ɩɿɫɤɭ.  

 

   ,                                                       (2) 

 

d – ɞɿɚɦɟɬɪ ɮɪɚɤɰɿɣ, ɫɦ; g – ɩɪɢɫɤɨɪɟɧɧɹ ɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ, 981 ɫɦ/ɫ2
; ρɬɜ, ρɠ – 

ɝɭɫɬɢɧɚ ɬɜɟɪɞɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɩɭɥɶɩɢ, ɜɿɞɩɨɜɿɞɧɨ, ɝ/ɫɦ3
; ν – ɤɿɧɟɦɚɬɢɱɧɚ 

ɜ'ɹɡɤɿɫɬɶ ɩɭɥɶɩɢ, ɫɦ2/ɫ;                         . 
 

Ɍɚɛɥɢɰɹ 1 – Ɏɨɪɦɭɥɢ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɿ ɜɿɥɶɧɨɝɨ ɨɫɚɞɠɟɧɧɹ ɱɚɫɬɢɧɨɤ  
ɜ ɪɿɞɢɧɿ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɪɢɬɟɪɿɸ А 

№ 

ɡ/ɩ 
Ʉɪɢɬɟɪɿɣ А 

Ɉɛɥɚɫɬɶ ɧɚ ɤɪɢɜɿɣ Ɋɟɥɟɹ / 
ɚɜɬɨɪ ɮɨɪɦɭɥɢ 

ɒɜɢɞɤɿɫɬɶ ɜɿɥɶɧɨɝɨ 
ɨɫɚɞɠɟɧɧɹ 

1 2 3 4 

 

1 
ȼɿɞ 0 ɞɨ 5,25 Ʌɚɦɿɧɚɪɧɢɣ / ɋɬɨɤɫ V =54,481· d 2 ν -1Δ           

2 ȼɿɞ 5,25 ɞɨ 720 ɉɨɱɚɬɨɤ ɩɟɪɟɯɿɞɧɨʀ ɨɛɥɚɫɬɿ V = 23,6·d 3/2
 ν - 2/3

 Δ 5/6  
            

3 ȼɿɞ 720  ɞɨ 23000 ɋɟɪɟɞɢɧɚ / Ⱥɥɥɟɧ V = 24,3· d ν - 1/3
 Δ 2/3  

           

4 
ȼɿɞ 23000 ɞɨ 
1,4·106

 
Ʉɿɧɟɰɶ ɩɟɪɟɯɿɞɧɨʀ ɨɛɥɚɫɬɿ V = 37,2· d2/3

 ν - 1/9
 Δ 5/9  

            

5 
ȼɿɞ 1,4·106 ɞɨ 
1,7·109

 

Ɍɭɪɛɭɥɟɧɬɧɚ/ɇ’ɸɬɨɧ-

Ɋɢɬɬɿɧɝɟɪ 
V = 57,5·d1/2Δ1/2  

               

ȼɢɡɧɚɱɢɬɢ ɤɨɟɮɿɰɿєɧɬ ɤɿɧɟɦɚɬɢɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɨʀ ɫɭɫɩɟɧɡɿʀ (v) 
ɦɨɠɧɚ ɡɚ ɮɨɪɦɭɥɨɸ ȼɟɧɞɿ, ɳɨ ɫɤɨɪɟɝɨɜɚɧɚ ɤɨɟɮɿɰɿєɧɬɨɦ ɨɛ’єɦɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɬɜɟɪɞɨɝɨ ɜ ɫɭɫɩɟɧɡɿʀ ɬɚ ɜɪɚɯɨɜɭє ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɥɚɫɢɮɿɤɚɬɨɪ ɩɨ ɜɨɞɿ ɿ ɬɜɟɪɞɨɦɭ 
(3).  

 

                                                           ,                                          (3) 

 

ɞɟ ν0 = 0,001 ɫɦ2/ɫ – ɤɿɧɟɦɚɬɢɱɧɚ ɜ'ɹɡɤɿɫɬɶ ɜɨɞɢ ɩɪɢ 20° ɋ; β – ɨɛ'єɦɧɚ ɱɚɫɬɢɧɚ 
ɬɜɟɪɞɨɝɨ ɚɛɨ ɤɨɟɮɿɰɿєɧɬ ɨɛ'єɦɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɬɜɟɪɞɨɝɨ ɜ ɫɭɫɩɟɧɡɿʀ 
 

 

                                                                              , 

 

 

Qɠ, Qɬɜ. – ɨɛ’єɦ ɪɿɞɤɨɝɨ ɬɚ ɨɛ’єɦ ɬɜɟɪɞɨɝɨ ɜ ɩɭɥɶɩɿ, ɜɿɞɩɨɜɿɞɧɨ.  

3
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Ƚɭɫɬɢɧɭ ɩɭɥɶɩɢ ɭ ɜɚɧɧɿ ɤɥɚɫɢɮɿɤɚɬɨɪɚ ρ ɪɨɡɪɚɯɨɜɭєɦɨ ɱɟɪɟɡ ɜɿɞɫɨɬɨɤ 
ɬɜɟɪɞɨɝɨ ɉɬɜ ɡɚ ɡɚɥɟɠɧɿɫɬɸ: 

 

  ,                              (4) 

                               

                         

                                                                                      , 

 

 

ɞɟ Тɠ ɿ ТТВ – ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɥɚɫɢɮɿɤɚɬɨɪ ɩɨ ɜɨɞɿ ɿ ɬɜɟɪɞɨɦɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɨ 
ɜɨɞɧɨ-ɲɥɚɦɨɜɿɣ ɫɯɟɦɿ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɮɨɪɦɭɥ (3) ɿ (4) ɨɬɪɢɦɚɧɨ ɡɚɥɟɠɧɿɫɬɶ ɤɿɧɟɦɚɬɢɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ ɜɿɞ 
ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ ɭ ɜɚɧɧɿ ɤɥɚɫɢɮɿɤɚɬɨɪɚ (ɪɢɫ. 10). ȼɪɚɯɨɜɚɧɨ, ɳɨ ɤɿɧɟɦɚɬɢɱɧɚ 
ɜ'ɹɡɤɿɫɬɶ ɜɨɞɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 20° ɋ ɫɬɚɧɨɜɢɬɶ 0,001 ɫɦ2/ɫ. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɪɨɡɝɥɹɧɭɬɢɯ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ ɫɭɫɩɟɧɡɿɣ ɡɚɥɟɠɧɿɫɬɶ 
ɤɿɧɟɦɚɬɢɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ ɜɿɞ ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ (ρc) ɧɨɫɢɬɶ ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ ɿ, 
ɡ ɜɢɫɨɤɨɸ ɚɞɟɤɜɚɬɧɿɫɬɸ (R2

 = 0,99), ɨɩɢɫɭєɬɶɫɹ ɡɚɥɟɠɧɿɫɬɸ 

 

                ν = 0,0008·ɟɯɪ (2,4082· ρc).                                         (5) 

 

Ɏɨɪɦɭɥɚ (4) ɩɨɥɟɝɲɭє ɪɨɡɪɚɯɭɧɨɤ ɜ'ɹɡɤɨɫɬɿ ɿ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ 
ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ ɞɨ 1,7 ɝ/ɫɦ3, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɤɥɚɫɢɮɿɤɚɰɿʀ.  

 Ɉɬɪɢɦɚɧɨ ɿɧɬɟɪɩɨɥɹɰɿɣɧɿ ɮɨɪɦɭɥɢ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɿ ɜɿɥɶɧɨɝɨ 
ɨɫɚɞɠɟɧɧɹ ɩɿɫɤɭ ɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ (ɬɚɛɥ. 2). 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 10 – Ɂɚɥɟɠɧɿɫɬɶ ɤɿɧɟɦɚɬɢɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ ɫɭɫɩɟɧɡɿʀ ɜɿɞ ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ 

ɋɭɱɚɫɧɿ ɤɨɦɩ'ɸɬɟɪɧɿ ɦɨɠɥɢɜɨɫɬɿ ɞɨɡɜɨɥɹɸɬɶ ɨɬɪɢɦɭɜɚɬɢ ɛɿɥɶɲ ɩɪɨɫɬɿ 
ɿɧɬɟɪɩɨɥɹɰɿɣɧɿ ɮɨɪɦɭɥɢ, ɧɿɠ ɮɨɪɦɭɥɢ, ɳɨ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 1. Ɍɚɤɿ ɮɨɪɦɭɥɢ ɞɥɹ 
ɞɜɨɯ ɡɧɚɱɟɧɶ ρɫ = 1,5 ɝ/ɫɦ3 ɬɚ ρɫ = 1,6 ɝ/ɫɦ3, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨɰɟɫɭ, 

ɠɬɜ
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Т
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


ɤɜɬɜɬɜ ɉɉ 


/100
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ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 2 ɿ 3. ȼɨɧɢ ɦɚɸɬɶ ɜɢɫɨɤɭ ɫɬɭɩɿɧɶ ɚɩɪɨɤɫɢɦɚɰɿʀ ɜ ɨɰɿɧɰɿ ɩɨ 
ɤɜɚɞɪɚɬɭ ɤɨɟɮɿɰɿєɧɬɚ ɤɨɪɟɥɹɰɿʀ R2

 = 1, ɿ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɥɟɝɲɭє ɪɨɡɪɚɯɭɧɤɢ. 
 

Ɍɚɛɥɢɰɹ 2 –  Іɧɬɟɪɩɨɥɹɰɿɣɧɿ ɮɨɪɦɭɥɢ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɿ ɜɿɥɶɧɨɝɨ 
ɨɫɚɞɠɟɧɧɹ ɩɿɫɤɭ ɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ 

ɉɿɫɨɤ 

Ƚɭɫɬɢɧɚ, ɝ/ɫɦ3
 1,6 1,5 

Ʉɪɭɩɧɿɫɬɶ, d ɦɦ 0,27-1,38 1,4-4,5 0,21-1,09 1,1-3,5 

ɒɜɢɞɤɿɫɬɶ 
Vɜіɥьɧ., ɦɦ/ɫ 

48,188·d 1,5
 55,58·d 66,452·d 1,5

 67,85·d 

Ȼɭɪɲɬɢɧ 

Ƚɭɫɬɢɧɚ, ɝ/ɫɦ3
 1,6 1,5 

Ʉɪɭɩɧɿɫɬɶ, d ɦɦ 0,39-1,97 2-6,4 0,4-1,78 1,8-5,7 

ɒɜɢɞɤɿɫɬɶ 
Vɜіɥьɧ., ɦɦ/ɫ 

19,748·d 1,5
 27,22·d 19,249·d 1,5

 25,18·d 

ɍ ɬɚɛɥ. 3 ɧɚɜɟɞɟɧɨ ɞɟɹɤɿ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɟɣ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ 
ɩɪɨɜɟɫɬɢ ɹɤɿɫɧɢɣ ɚɧɚɥɿɡ ɞɨɦɿɧɭɸɱɢɯ ɮɚɤɬɨɪɿɜ. 

Ɍɚɛɥɢɰɹ 3 – ɒɜɢɞɤɿɫɬɶ ɜɿɥɶɧɨɝɨ ɨɫɚɞɠɟɧɧɹ ɩɿɫɤɭ ɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ 

Ƚɭɫɬɢɧɚ ɩɭɥɶɩɢ, ɝ/ɫɦ3
 1,4

 
1,6 

1 2 3 4 5 6 7 

Ʉɪɭɩɧɿɫɬɶ, d, ɦɦ 1,5 1 0,5 1,5 1 0,5 

V ɨɫɚɞɠɟɧɧɹ ɩɿɫɤɭ,  ɦɦ/ɫ 122,5* 81,7* 31,5 83,4* 48,2 17,0 

V ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ, 
ɦɦ/ɫ 

29,6 16,1 5,7 36,3 19,7 7,0 

Ʉɪɭɩɧɿɫɬɶ ɮɪɚɤɰɿɣ d = 1 ɦɦ 

Ƚɭɫɬɢɧɚ ɩɭɥɶɩɢ, ɝ/ɫɦ3
 1,24 1,3 1,4 1,5 1,6 1,7 

V ɨɫɚɞɠɟɧɧɹ ɩɿɫɤɭ,  ɦɦ/ɫ 106,7* 96,6* 81,7* 63,4 48,2 33,9 

V ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ, 
ɦɦ/ɫ 

0 8,7 16,1 18,4 19,7 18,5 

Ɋɨɡɪɚɯɭɧɨɤ ɲɜɢɞɤɨɫɬɿ: * – ɩɨ Ⱥɥɟɧɭ, ɿɧɲɿ – ɩɨɱɚɬɨɤ ɩɟɪɟɯɿɞɧɨʀ ɨɛɥɚɫɬɿ –  

ɬɚɛɥ. 1, ɚɛɨ ɩɨ ɫɩɪɨɳɟɧɢɦ ɮɨɪɦɭɥɚɦ ɬɚɛɥ. 2; ɝɭɫɬɢɧɚ ɛɭɪɲɬɢɧɭ 1,24 ɝ/ɫɦ3, ɩɿɫɤɭ – 

2,65 ɝ/ɫɦ3
. 

Ɂɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ ɜɿɥɶɧɨɝɨ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜɿɞ ɝɭɫɬɢɧɢ ɫɭɫɩɟɧɡɿʀ ɦɚє 
ɟɤɫɬɪɟɦɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ. ȼɨɧɚ ɡɪɨɫɬɚє ɩɪɢ ɩɿɞɜɢɳɟɧɧɿ ɝɭɫɬɢɧɢ, ɞɨɫɹɝɚє 
ɦɚɤɫɢɦɭɦɭ ɩɪɢ 1,5-1,6 ɝ/ɫɦ3

 ɿ ɞɚɥɿ ɦɚє ɬɟɧɞɟɧɰɿɸ ɞɨ ɡɧɢɠɟɧɧɹ, ɬɨɞɿ ɹɤ ɲɜɢɞɤɿɫɬɶ 
ɨɫɚɞɠɟɧɧɹ ɩɿɫɤɭ ɥɿɧɿɣɧɨ ɡɦɟɧɲɭєɬɶɫɹ ɭ ɜɫɶɨɦɭ ɞɨɫɥɿɞɠɟɧɨɦɭ ɞɿɚɩɚɡɨɧɿ ɝɭɫɬɢɧɢ. 

ɉɪɢ ɤɥɚɫɢɮɿɤɚɰɿʀ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɿɫɤɿɜ ɭ ɜɿɛɪɨɤɥɚɫɢɮɿɤɚɬɨɪɿ ɜɢɞɿɥɹɸɬɶɫɹ 
ɩɿɫɤɢ ɿ ɡɥɢɜ. Ɂɥɢɜ ɦɿɫɬɢɬɶ ɫɩɥɢɜɚɸɱɿ ɮɪɚɤɰɿʀ ɛɭɪɲɬɢɧɭ, ɚ ɬɚɤɨɠ ɞɪɿɛɧɿ ɮɪɚɤɰɿʀ 
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ɩɿɫɤɭ. Ɋɨɡɪɚɯɭɧɨɤ ɤɪɭɩɧɨɫɬɿ ɮɪɚɤɰɿɣ ɩɿɫɤɭ ɜ ɡɥɢɜɿ ɩɪɹɦɨ ɩɨɜ'ɹɡɚɧɢɣ ɡɿ ɲɜɢɞɤɿɫɬɸ 
ɫɬɢɫɧɟɧɨɝɨ ɨɫɚɞɠɟɧɧɹ ɩɿɫɤɭ, ɬɨɦɭ ɜɚɠɥɢɜɨ ɜɢɛɪɚɬɢ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɿ 
ɧɚɣɛɿɥɶɲ ɨɛґɪɭɧɬɨɜɚɧɭ ɮɨɪɦɭɥɭ. 

ȼɢɳɟ ɪɨɡɝɥɹɞɚɥɚɫɹ ɬɟɨɪɟɬɢɱɧɚ ɲɜɢɞɤɿɫɬɶ ɜɿɥɶɧɨɝɨ ɨɫɚɞɠɟɧɧɹ, ɬɨɛɬɨ 
ɨɫɚɞɠɟɧɧɹ ɨɤɪɟɦɢɯ ɮɪɚɤɰɿɣ ɭ ɜ'ɹɡɤɿɣ ɪɿɞɢɧɿ. ɉɪɢ ɡɧɚɱɧɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɮɪɚɤɰɿɣ ɜ 
ɫɭɫɩɟɧɡɿʀ ɜɨɧɢ ɜɩɥɢɜɚɸɬɶ ɨɞɧɚ ɧɚ ɨɞɧɭ ɿ ɩɨɪɭɲɭɸɬɶ ɪɟɠɢɦ ɜɿɥɶɧɨɝɨ ɨɫɚɞɠɟɧɧɹ. 
Ɍɚɤɟ ɨɫɚɞɠɟɧɧɹ є ɨɛɦɟɠɟɧɢɦ, ɨɩɿɪ ɨɫɚɞɠɟɧɧɹ ɬɭɬ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɨɩɨɪɭ 
ɫɟɪɟɞɨɜɢɳɚ, ɚ ɬɚɤɨɠ ɨɩɨɪɭ ɜɿɞ ɬɟɪɬɹ ɿ ɭɞɚɪɿɜ ɮɪɚɤɰɿɣ ɨɞɧɚ ɨɛ ɨɞɧɭ. ɒɜɢɞɤɿɫɬɶ 
ɫɬɢɫɧɟɧɨɝɨ ɨɫɚɞɠɟɧɧɹ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɿɥɶɧɢɦ ɡɦɟɧɲɭєɬɶɫɹ. 

 ȼɿɞɨɦɨ ɛɚɝɚɬɨ ɟɦɩɿɪɢɱɧɢɯ ɿ ɧɚɩɿɜɟɦɩɿɪɢɱɧɢɯ ɮɨɪɦɭɥ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ 
ɲɜɢɞɤɨɫɬɿ ɫɬɢɫɧɭɬɨɝɨ ɩɚɞɿɧɧɹ. ȼɫɿ ɜɨɧɢ є ɧɚɛɥɢɠɟɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɟɤɫɩɟɪɢɦɟɧɬɢ 
ɥɢɲɟ ɦɨɞɟɥɸɸɬɶ ɩɪɨɰɟɫ. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɫɬɢɫɧɟɧɨɝɨ ɨɫɚɞɠɟɧɧɹ  (Vɫɬ.) ɜɢɤɨɪɢɫɬɚєɦɨ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɮɨɪɦɭɥɭ  

 

Vɫɬ. = Vɜіɥьɧ.m
λ 
.
                                                                                                

(6) 

 

ɋɤɨɪɢɫɬɚєɦɨɫɶ ɨɛɟɪɧɟɧɢɦ ɞɨ ɤɨɟɮɿɰɿєɧɬɭ ɩɟɪɟɯɨɞɭ ɜɿɞ ɜɿɥɶɧɨɝɨ ɞɨ 
ɫɬɢɫɧɟɧɨɝɨ ɩɚɞɿɧɧɹ ɞɥɹ ɩɿɫɤɭ ɚɛɨ ɫɩɥɢɜɚɧɧɹ ɞɥɹ ɛɭɪɲɬɢɧɭ ɤɨɟɮɿɰɿєɧɬɨɦ К.           

К = 1/m
λ
. ȼ ɪɟɡɭɥɶɬɚɬɿ ɨɬɪɢɦɚɧɨ ɩɪɨɫɬɿ ɿɧɬɟɪɩɨɥɹɰɿɣɧɿ ɮɨɪɦɭɥɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ К 

ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ ɿ ɤɪɭɩɧɨɫɬɿ ɮɪɚɤɰɿɣ. 
Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɿ ɫɬɢɫɧɭɬɨɝɨ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɬɚ ɨɫɚɞɠɟɧɧɹ 

ɩɿɫɤɭ ɜɢɤɨɪɢɫɬɚєɦɨ ɫɤɨɪɢɝɨɜɚɧɭ ɮɨɪɦɭɥɭ Ɍɨɞɟɫɚ-Ɋɨɡɟɧɛɚɭɦɚ ɡ ɜɜɟɞɟɧɢɦ 
ɤɨɟɮɿɰɿєɧɬɨɦ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɮɪɚɤɰɿʀ ɛɭɪɲɬɢɧɭ ɿ ɫɭɫɩɟɧɡɿʀ (7) 

 

 

,                                        (7) 

 

ɞɟ 
ɠɬɜ

ɠ

QQ

Q
m


  –  ɤɨɟɮɿɰɿєɧɬ ɪɨɡɩɭɲɟɧɧɹ, ɿɧɨɞɿ ɧɚɡɜɚɧɢɣ ɩɨɪɨɡɧɿɫɬɸ 

ɫɟɪɟɞɨɜɢɳɚ, ɚɛɨ ɨɛ'єɦɧɚ ɱɚɫɬɤɚ ɪɿɞɤɨɝɨ ɜ ɫɭɫɩɟɧɡɿʀ, 2

3

v

dg
Ar e

  –  ɤɪɢɬɟɪɿɣ 
Ⱥɪɯɿɦɟɞɚ. 

Ɏɨɪɦɭɥɚ (7) ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɚɬɢ ɲɜɢɞɤɨɫɬɿ ɜɿɥɶɧɨɝɨ ɬɚ ɫɬɢɫɧɟɧɨɝɨ ɨɫɚɞɠɟɧɧɹ 
ɮɪɚɤɰɿɣ ɩɿɫɤɭ ɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɪɨɡɦɿɪɨɦ 1 ɦɦ ɬɚ ɜɚɝɨɸ 1-5 ɝ ɩɪɢ ɪɿɡɧɿɣ 
ɝɭɫɬɢɧɿ ɩɭɥɶɩɢ (ɬɚɛɥ. 4).  

Ɂ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɲɜɢɞɤɿɫɬɶ ɫɬɢɫɧɟɧɨɝɨ ɫɩɥɢɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ ɜ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɿɣ ɝɿɪɫɶɤɿɣ ɦɚɫɿ ɜ 5-6 ɪɚɡɿɜ ɦɟɧɲɚ ɡɚ ɲɜɢɞɤɿɫɬɶ 
ɜɢɩɚɞɿɧɧɹ ɡɟɪɟɧ ɩɿɫɤɭ ɜ ɨɫɚɞ, ɚ ɲɜɢɞɤɿɫɬɶ ɫɬɢɫɧɟɧɨɝɨ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜ 
ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɿɣ ɝɿɪɫɶɤɿɣ ɦɚɫɿ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɦɚє 
ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ (ɪɢɫ. 11).  
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Ɍɚɛɥɢɰɹ 4 – ɒɜɢɞɤɿɫɬɶ ɜɿɥɶɧɨɝɨ ɬɚ ɫɬɢɫɧɟɧɨɝɨ ɨɫɚɞɠɟɧɧɹ ɮɪɚɤɰɿɣ ɩɿɫɤɭ ɿ 
ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɪɨɡɦɿɪɨɦ 1 ɦɦ ɩɪɢ ɪɿɡɧɿɣ ɝɭɫɬɢɧɿ ɩɭɥɶɩɢ 

 

 

 

 

 

 

 

 

 

 

 

* – ɩɨ ɉ.ȼ. Ʌɹɳɟɧɤɨ, ** – ɩɨ ɮɨɪɦɭɥɿ (7) Ɍɨɞɟɫɚ-Ɋɨɡɟɧɛɚɭɦɚ. 

 

Ɋɢɫɭɧɨɤ 11 – Ɂɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɫɬɢɫɧɟɧɨɝɨ ɩɚɞɿɧɧɹ ɩɿɫɤɭ (1) ɬɚ ɫɬɢɫɧɟɧɨɝɨ 
ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ (2) ɩɪɢ ɤɪɭɩɧɨɫɬɿ ɱɚɫɬɢɧɨɤ 1 ɦɦ  ɜɿɞ ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ. 

Ɋɨɡɪɚɯɭɧɨɤ ɡɚ ɮɨɪɦɭɥɨɸ (7) Ɍɨɞɟɫɚ-Ɋɨɡɟɧɛɚɭɦɚ 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ є ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɨɤɚɡɧɢɤɨɦ, ɡɚ 
ɹɤɢɦ ɪɨɡɪɚɯɨɜɭɸɬɶɫɹ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɭɫɬɚɧɨɜɤɢ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ, ɚ ɯɚɪɚɤɬɟɪ ɜɫɬɚɧɨɜɥɟɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ є ɞɨɤɚɡɨɦ ɬɪɟɬɶɨɝɨ ɧɚɭɤɨɜɨɝɨ 
ɩɨɥɨɠɟɧɧɹ. 

ȼ ɱɟɬɜɟɪɬɨɦɭ ɪɨɡɞɿɥɿ ɪɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɩɪɨɰɟɫɭ 
ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɝɨ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ, ɚ ɫɚɦɟ, ɦɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɭ 
ɫɩɥɢɜɚɧɧɹ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɜ ɫɭɦɿɲɿ «ɜɨɞɚ-ɩɿɫɨɤ», ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɿɜ 
ɫɩɥɢɜɚɧɧɹ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɜ ɞɢɫɩɟɪɫɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ, ɦɨɞɟɥɸɜɚɧɧɹ ɪɨɡɩɨɞɿɥɭ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɞɨɜɢɳɚ ɡ ɜɢɡɧɚɱɟɧɧɹɦ ɱɚɫɭ ɫɩɥɢɜɚɧɧɹ 

Ƚɭɫɬɢɧɚ, 
ɝ/ɫɦ3

 

ɒɜɢɞɤɿɫɬɶ, ɦɦ/ɫ 

ɉɿɫɨɤ Ȼɭɪɲɬɢɧ 

ȼɿɥɶɧɟ 
ɋɬɢɫɧɟɧɟ 

ȼɿɥɶɧɟ 
ɋɬɢɫɧɟɧɟ 

ɩɨ  (6)* ɩɨ (7)** ɩɨ (7)** 

1 2 3 4 5 6 

1,4 81,7 39,1 34,8 16,1 6,3 

1,5 63,4 24,6 19,3 18,4 5,3 

1,6 48,2 14,6 9,5 19,7 3,6 

Ʉɪɭɩɧɿɫɬɶ,  
ɦɦ 

Ƚɭɫɬɢɧɚ, ρɫ, 

ɝ/ɫɦ3
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ɪɿɡɧɢɯ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɸ ɩɪɢ ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ɜɿɛɪɚɰɿɣɧɨɝɨ 
ɤɥɚɫɢɮɿɤɚɬɨɪɚ.  

Ɉɬɪɢɦɚɧɨ ɦɨɞɟɥɶ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ, ɳɨ ɜɪɚɯɨɜɭє ɦɨɞɟɥɶ ɫɩɥɢɜɚɧɧɹ 
ɤɨɦɩɥɟɤɫɭ (ɛɭɥɶɛɚɲɤɚ ɝɚɡɭ ɡ ɦɿɧɟɪɚɥɿɡɚɰɿєɸ ɧɚ ɝɪɚɧɢɰɿ). 

 

 

 

 

 

(8) 

 

 

ɞɟ  – ɬɟɧɡɨɪ ɜ’ɹɡɤɢɯ ɫɢɥ;– ɝɪɚɞɿєɧɬ;  – ɝɭɫɬɢɧɚ ɪɿɞɢɧɢ; i  – ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɱɚɫɬɢɧɨɤ ɪɿɡɧɢɯ ɬɢɩɿɜ ɜ ɫɭɦɿɲɿ; u – ɜɟɤɬɨɪ ɲɜɢɞɤɨɫɬɿ; f – ɨɛ’єɦɧɿ ɫɢɥɢ, ɳɨ 
ɜɤɥɸɱɚɸɬɶ ɫɢɥɢ ɩɥɚɜɭɱɨɫɬɿ;   – ɤɨɟɮɿɰɿєɧɬ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɬɹɝɭ. 

Ɇɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɫɩɥɢɜɚɧɧɹ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɨɫɨɛɥɢɜɨɫɬɟɣ ʀɯɧɿɯ ɩɚɪɚɦɟɬɪɿɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɡɚɥɟɠɧɨɫɬɹɦɢ 

 

 

 

 

 

(9) 

 

 

 

 

ɞɟ gVf ɱA   – ɫɢɥɚ Ⱥɪɯɿɦɟɞɚ; gmf ɱm   – ɫɢɥɚ ɬɹɠɿɧɧɹ  ɬɚ ɫɢɥɚ ɫɭɩɪɨɬɢɜɭ, ɹɤɚ ɦɨɠɟ 
ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɜɢɝɥɹɞɿ Bmr ffff   , f – ɫɢɥɚ ɜ’ɹɡɤɨɝɨ ɫɭɩɪɨɬɢɜɭ; mf – 

ɫɢɥɚ ɩɪɢєɞɧɚɧɨʀ ɦɚɫɢ; Bf  – ɫɢɥɚ Ȼɚɫɟ;   – ɤɨɟɮɿɰɿєɧɬ ɫɢɥɢ Ȼɚɫɟ; C  – ɤɨɟɮɿɰɿєɧɬ 
ɫɩɪɨɬɢɜɭ ɫɟɪɟɞɨɜɢɳɚ; s – ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɱɚɫɬɢɧɤɢ. 

Ȼɭɞɟɦɨ ɪɨɡɝɥɹɞɚɬɢ ɫɢɫɬɟɦɭ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ (9) ɬɚ ɪɨɡɜ’ɹɡɭɜɚɬɢ ʀʀ 
ɧɚɛɥɢɠɟɧɢɦɢ ɦɟɬɨɞɚɦɢ ɜ ɫɟɪɟɞɨɜɢɳɿ Mathcad 14.0. Ⱦɥɹ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɿ Ʉɨɲɿ 
ɜɢɛɪɚɧɨ ɧɚɫɬɭɩɧɿ ɩɨɱɚɬɤɨɜɿ ɭɦɨɜɢ: ɝɥɢɛɢɧɚ, ɡ ɹɤɨʀ ɛɭɞɭɬɶ ɫɩɥɢɜɚɬɢ ɮɪɚɤɰɿʀ 
ɛɭɪɲɬɢɧɭ (ɭ ɧɚɜɟɞɟɧɢɯ ɪɟɡɭɥɶɬɚɬɚɯ 5 ɦ); ɩɨɱɚɬɤɨɜɚ ɲɜɢɞɤɿɫɬɶ ɮɪɚɤɰɿɣ ɪɿɜɧɚ 0. 
ɉɪɢ ɰɶɨɦɭ ɞɥɹ ɱɢɫɟɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɞɿɚɦɟɬɪɢ ɮɪɚɤɰɿɣ ɜɢɛɢɪɚɧɿ ɬɚɤɢɦɢ: 1 ɦɦ, 
3 ɦɦ, 5 ɦɦ, 1 ɫɦ, 2 ɫɦ, 3 ɫɦ, 5 ɫɦ ɬɚ 10 ɫɦ. ɍ ɜɢɩɚɞɤɭ ɧɟɩɪɚɜɢɥɶɧɨʀ ɮɨɪɦɢ ɮɪɚɤɰɿɣ 
ɛɭɪɲɬɢɧɭ ɜɢɤɨɪɢɫɬɚɧɨ ɩɨɩɪɚɜɨɱɧɿ ɤɨɟɮɿɰɿєɧɬɢ. Ʉɨɟɮɿɰɿєɧɬ ɨɩɨɪɭ ɫɟɪɟɞɨɜɢɳɚ     
~3-5, ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ~8-10. ɑɚɫɨɜɢɣ ɿɧɬɟɪɜɚɥ ɜɢɛɪɚɧɨ ɬɚɤɢɦ, ɳɨɛ ɦɨɠɧɚ ɛɭɥɨ 
ɡɚɮɿɤɫɭɜɚɬɢ ɦɨɦɟɧɬ ɫɩɥɢɜɚɧɧɹ ɮɪɚɤɰɿɣ ɧɚ ɩɨɜɟɪɯɧɸ ɜɨɞɧɨ-ɩɿɳɚɧɨʀ ɫɭɦɿɲɿ (100 c 
ɜ ɧɚɜɟɞɟɧɢɯ ɪɟɡɭɥɶɬɚɬɚɯ). Ƚɭɫɬɢɧɭ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɝɭɫɬɢɧɭ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ, ɳɨ 
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ɫɩɥɢɜɚɸɬɶ, ɛɭɞɟɦɨ ɜɚɪɿɸɜɚɬɢ ɭ ɞɿɚɩɚɡɨɧɚɯ 1000-1800 ɤɝ/ɦ3
 ɬɚ 900-1100 ɤɝ/ɦ3

 ɡ 
ɤɪɨɤɨɦ 100. 

ɇɚ ɪɢɫ. 12, 13 ɧɚɜɟɞɟɧɨ ɩɪɢɤɥɚɞ ɪɨɡɪɚɯɭɧɤɿɜ ɞɥɹ ɜɢɩɚɞɤɭ ɝɭɫɬɢɧɢ ɜɨɞɧɨ-

ɩɿɳɚɧɨʀ ɫɭɦɿɲɿ 1500 ɤɝ/ɦ3
 ɬɚ ɝɭɫɬɢɧɢ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ 1100 ɤɝ/ɦ3. ɇɚ ɪɢɫ. 12 

ɧɚɜɟɞɟɧɨ ɝɪɚɮɿɤɢ ɡɦɿɧɢ ɲɜɢɞɤɨɫɬɟɣ ɞɥɹ ɮɪɚɤɰɿɣ ɜɤɚɡɚɧɢɯ ɪɨɡɦɿɪɿɜ ɜɿɞɩɨɜɿɞɧɨ 
(ɧɢɠɧɹ ɫɭɰɿɥɶɧɚ ɥɿɧɿɹ – ɱɚɫɬɢɧɤɢ ɞɿɚɦɟɬɪɨɦ 1 ɦɦ). ɇɚ ɪɢɫ. 13 – ɤɨɨɪɞɢɧɚɬɢ 
ɩɨɥɨɠɟɧɶ ɮɪɚɤɰɿɣ ɜɿɞɩɨɜɿɞɧɢɯ ɪɨɡɦɿɪɿɜ ɭ ɱɚɫɿ. ɉɪɢ ɚɧɚɥɿɡɿ ɪɢɫ. 12 ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɲɜɢɞɤɨɫɬɿ ɮɪɚɤɰɿɣ ɡ ɱɚɫɨɦ ɫɬɚɸɬɶ ɤɨɧɫɬɚɧɬɚɦɢ, ɳɨ є ɰɿɥɤɨɦ ɩɪɢɪɨɞɧɿɦ. 
ȼɿɞɩɨɜɿɞɧɿ ɫɬɚɰɿɨɧɚɪɧɿ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɞɥɹ ɞɚɧɨɝɨ ɜɢɩɚɞɤɭ є ɬɚɤɢɦɢ:       
0,034 ɦ/ɫ, 0,059 ɦ/ɫ, 0,076 ɦ/ɫ, 0,108 ɦ/ɫ, 0,152 ɦ/ɫ, 0,187 ɦ/ɫ, 0,241 ɦ/ɫ, 0,341 ɦ/ɫ. 

 
 

Ɋɢɫɭɧɨɤ 12 – Ɂɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ 
ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɞɿɚɦɟɬɪɨɦ 1 ɦɦ,        
3 ɦɦ, 5 ɦɦ, 1 ɫɦ, 2 ɫɦ, 3 ɫɦ, 5 ɫɦ ɬɚ       

10 ɫɦ, ɜɿɞɩɨɜɿɞɧɨ, ɜɿɞ ɱɚɫɭ t. ɋɭɰɿɥɶɧɚ 
ɧɢɠɧɹ ɥɿɧɿɹ ɜɿɞɩɨɜɿɞɚє ɮɪɚɤɰɿʀ 

ɛɭɪɲɬɢɧɭ ɞɿɚɦɟɬɪɨɦ 1 ɦɦ 

 

  
Ɋɢɫɭɧɨɤ 13 – Ɂɚɥɟɠɧɿɫɬɶ ɤɨɨɪɞɢɧɚɬ 
ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɞɿɚɦɟɬɪɨɦ 1 ɦɦ,        
3 ɦɦ, 5 ɦɦ, 1 ɫɦ, 2 ɫɦ, 3 ɫɦ, 5 ɫɦ ɬɚ       

10 ɫɦ, ɜɿɞɩɨɜɿɞɧɨ, ɜɿɞ ɱɚɫɭ t. ɋɭɰɿɥɶɧɚ 
ɧɢɠɧɹ ɥɿɧɿɹ ɜɿɞɩɨɜɿɞɚє ɮɪɚɤɰɿʀ 

ɛɭɪɲɬɢɧɭ ɞɿɚɦɟɬɪɨɦ 1 ɦɦ 

ɐɟ ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɪɿɡɧɢɯ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ 
ɞɿɚɦɟɬɪɨɦ ɜɿɞ 1 ɦɦ ɞɨ 10 ɫɦ, ɜɿɞɩɨɜɿɞɧɨ, ɜɿɞ ɱɚɫɭ t ɬɚ ɡɚɥɟɠɧɿɫɬɶ ɤɨɨɪɞɢɧɚɬ 
ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɞɿɚɦɟɬɪɨɦ ɜɿɞ 1 ɦɦ ɞɨ 10 ɫɦ ɜɿɞɩɨɜɿɞɧɨ ɜɿɞ ɱɚɫɭ t.  

Ⱦɥɹ  ɫɩɪɨɳɟɧɧɹ ɨɛɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɝɭɫɬɢɧɢ ɛɭɪɲɬɢɧɭ ɜɜɟɞɟɧɨ ɤɨɟɮɿɰɿєɧɬ – ɮɚɤɬɨɪ ɝɭɫɬɢɧɢ: 

 

     ɱ

ɫ
Ф 


 

 .                                                           (10) 

 

Ɍɨɞɿ ɦɨɠɟɦɨ ɞɨɫɥɿɞɢɬɢ ɡɚɥɟɠɧɿɫɬɶ ɫɬɚɰɿɨɧɚɪɧɢɯ ɲɜɢɞɤɨɫɬɟɣ ɫɩɥɢɜɚɧɧɹ 
ɱɚɫɬɢɧɨɤ ɜɿɞɩɨɜɿɞɧɨɝɨ ɞɿɚɦɟɬɪɚ ɜɿɞ ɮɚɤɬɨɪɭ ɝɭɫɬɢɧɢ. ȼɿɞɩɨɜɿɞɧɿ ɡɚɥɟɠɧɨɫɬɿ 
ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 14. 

Ɇɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɿɜ ɩɪɨɜɟɞɟɧɨ ɜ ɩɪɨɝɪɚɦɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ Mathcad ɬɚ 
Matlab ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ Ɇ-ɮɭɧɤɰɿʀ  pdepe. 
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Ɋɢɫɭɧɨɤ 14 – Ɂɚɥɟɠɧɿɫɬɶ ɫɬɚɰɿɨɧɚɪɧɢɯ ɲɜɢɞɤɨɫɬɟɣ  ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɞɿɚɦɟɬɪɨɦ 

1 ɦɦ, 3 ɦɦ, 5 ɦɦ, 1 ɫɦ, 2 ɫɦ, 3 ɫɦ, 5 ɫɦ, 10 ɫɦ ɬɚ ɮɚɤɬɨɪɭ ɝɭɫɬɢɧɢ,  
ɝɭɫɬɢɧɚ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ 900 ɤɝ/ɦ3 

 

ɉɨɛɭɞɭєɦɨ ɝɪɚɮɿɱɧɿ ɪɨɡɩɨɞɿɥɢ ɨɬɪɢɦɚɧɨɝɨ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ 
(ɪɢɫ. 15-20):  

 
Ɋɢɫɭɧɨɤ 15 – ɉɪɨɫɬɨɪɨɜɢɣ ɪɨɡɩɨɞɿɥ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɭɪɲɬɢɧɭ  

ɜ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨɦɭ ɦɚɫɢɜɿ 
 

Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɩɨ ɪɨɡɩɨɞɿɥɭ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ 
ɪɨɞɨɜɢɳɚ ɩɨɞɚɧɨ ɭ ɜɢɝɥɹɞɿ ɩɪɨɫɬɨɪɨɜɨɝɨ ɪɨɡɩɨɞɿɥɭ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɭɪɲɬɢɧɭ ɜ 
ɛɭɪɲɬɢɧɨɜɦɿɫɧɨɦɭ ɦɚɫɢɜɿ ɬɚ ɝɪɚɮɿɱɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ, ɹɤɿ ɨɬɪɢɦɚɧɨ ɤɨɦɩ’ɸɬɟɪɧɢɦ 
ɦɨɞɟɥɸɜɚɧɧɹɦ ɩɪɢ ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ (ɩɨєɞɧɚɧɧɹ ɜɿɛɪɚɰɿʀ, ɩɨɞɚɱɿ 
ɜɨɞɢ ɬɚ ɩɨɜɿɬɪɹ – ɜ-ɜ-ɩ; ɩɨɞɚɱɚ ɜɨɞɢ ɬɚ ɩɨɜɿɬɪɹ – ɜ-ɩ; ɩɨɞɚɱɚ ɜɨɞɢ ɛɟɡ ɩɨɜɿɬɪɹ ɬɚ 
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ɜɿɛɪɚɰɿʀ – ɜ) ɞɥɹ ɪɿɡɧɢɯ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ.   

 
Ɋɢɫɭɧɨɤ 16 – Ɋɨɡɩɨɞɿɥ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɞɨɜɢɳɚ ɜ 

ɪɟɡɭɥɶɬɚɬɿ ɜɢɞɨɛɭɬɤɭ: 1 – ɜ-ɜ-ɩ, 2 – ɜ-ɩ,  
3 – ɜ (ɮɪɚɤɰɿɹ 2 ɦɦ) 

 

 
Ɋɢɫɭɧɨɤ 17 – Ɋɨɡɩɨɞɿɥ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɞɨɜɢɳɚ ɜ 

ɪɟɡɭɥɶɬɚɬɿ ɜɢɞɨɛɭɬɤɭ: 1 – ɜ-ɜ-ɩ, 2 – ɜ-ɩ,  
3 – ɜ (ɮɪɚɤɰɿɹ 5 ɦɦ) 

 

 
Ɋɢɫɭɧɨɤ 18 – Ɋɨɡɩɨɞɿɥ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɞɨɜɢɳɚ ɜ 

ɪɟɡɭɥɶɬɚɬɿ ɜɢɞɨɛɭɬɤɭ: 1 – ɜ-ɜ-ɩ, 2 – ɜ-ɩ,  
3 – ɜ (ɮɪɚɤɰɿɹ 10 ɦɦ) 

 

 
Ɋɢɫɭɧɨɤ 19 – Ɋɨɡɩɨɞɿɥ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɞɨɜɢɳɚ ɜ 

ɪɟɡɭɥɶɬɚɬɿ ɜɢɞɨɛɭɬɤɭ: 1 – ɜ-ɜ-ɩ, 2 – ɜ-ɩ,  
3 – ɜ (ɮɪɚɤɰɿɹ 30 ɦɦ) 

 

 
Ɋɢɫɭɧɨɤ 20 – Ɋɨɡɩɨɞɿɥ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɪɨɞɨɜɢɳɚ ɜ  

ɪɟɡɭɥɶɬɚɬɿ ɜɢɞɨɛɭɬɤɭ: 1 – ɜ-ɜ-ɩ, 2 – ɜ-ɩ, 3 – ɜ (ɮɪɚɤɰɿɹ 50 ɦɦ) 
 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɨɬɪɢɦɚɧɨ ɚɩɪɨɤɫɢɦɭɸɱɿ ɡɚɥɟɠɧɨɫɬɿ (11) ɬɚ  
ɪɟɝɪɟɫɿɣɧɚ ɦɨɞɟɥɶ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɩɥɢɜɭ ɧɚ 
ɩɭɥɶɩɭ ɜɿɛɪɚɰɿʀ ɿ ɛɚɪɛɨɬɚɰɿʀ ɩɨɜɿɬɪɹɦ (12). 

m = -2,147e
-15·t2

 -6,667·t + 76,67.                              (11) 
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V =  - 1401,859 +2,451 ω +1867,767 ρc - 0,151 ω 2
 +5,659 ω A+ 

   +0,115 ω qɩ - 604,904 ρc
 2
 - 34,342 A

2
+3,36 Aqɩ - 17,549 qɩ

2
 ,               (12) 

R
2
= 0,999. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɪɿɜɧɹɧɧɹ (12) ɧɚɣɛɿɥɶɲ ɜɢɫɨɤɟ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ 130-140 ɦɦ/ɫ ɦɚє ɦɿɫɰɟ ɩɪɢ ρc = 1,65 ɝ/ɫɦ3

, qɩ = 1,11 ɫɦ3/ɫ, ω = 28,0 ± 3 Ƚɰ,  
А = 1,5-2,3 ɦɦ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɨɜɟɞɟɧɨ ɱɟɬɜɟɪɬɟ ɧɚɭɤɨɜɟ ɩɨɥɨɠɟɧɧɹ. 

ɍ ɩ’ɹɬɨɦɭ ɪɨɡɞɿɥɿ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɪɚɤɬɢɱɧɭ ɪɟɚɥɿɡɚɰɿɸ ɪɟɡɭɥɶɬɚɬɿɜ 
ɞɨɫɥɿɞɠɟɧɶ ɡ ɪɨɡɪɨɛɤɨɸ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɪɨɩɨɡɢɰɿʀ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 
ɩɨɲɚɪɨɜɨʀ ɩɟɪɟɪɨɛɤɢ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɿɳɚɧɢɯ ɬɚ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ ґɪɭɧɬɿɜ 
ɤɨɦɩɥɟɤɫɧɢɦ ɦɟɬɨɞɨɦ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɲɚɪɨɜɨʀ ɩɟɪɟɪɨɛɤɢ 
ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɨʀ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ  ɫɢɪɨɜɢɧɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 21 ɿ ɩɪɨɩɨɧɭє 
ɤɨɦɩɥɟɤɫɧɢɣ ɦɟɬɨɞ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɡ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɨɛɥɚɞɧɚɧɧɹɦ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭє ɤɨɦɩɥɟɤɫ ɮɚɤɬɨɪɿɜ ɞɥɹ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɩɪɢ ɤɥɚɫɢɮɿɤɚɰɿʀ ɭ 
ɜɿɛɪɚɰɿɣɧɨɦɭ ɤɥɚɫɢɮɿɤɚɬɨɪɿ. ɇɚ ɪɢɫ. 22 ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɨɞɧɨ-ɲɥɚɦɨɜɭ ɫɯɟɦɭ 
ɬɟɯɧɨɥɨɝɿʀ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɿɛɪɨɤɥɚɫɢɮɿɤɚɬɨɪɚ ɤɨɦɩɥɟɤɫɧɨʀ 
ɞɿʀ. 

 
Ɋɢɫɭɧɨɤ 21 – Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɲɚɪɨɜɨʀ ɩɟɪɟɪɨɛɤɢ 

 ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɨʀ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨʀ  ɫɢɪɨɜɢɧɢ (1 – ɧɚɜɚɧɬɚɠɭɜɚɱ ɫɢɪɨɜɢɧɢ;  
2 – ɬɪɚɧɫɩɨɪɬɧɿ ɟɥɟɦɟɧɬɢ ɞɨɫɬɚɜɤɢ ɫɢɪɨɜɢɧɢ;  3 – ɛɭɧɤɟɪ; 4 – ɜɿɛɪɨɠɢɜɢɥɶɧɢɤ;   
5 –  ɜɿɛɪɚɰɿɣɧɢɣ ɤɥɚɫɢɮɿɤɚɬɨɪ; 6 – ɛɭɧɤɟɪ; 7 – ɥɨɩɚɬɤɨɜɿ ɡɚɯɜɚɬɢ; 8 – ɜɿɛɪɚɬɨɪ; 

9 – ɝɪɨɯɨɬ; 10 – ɡɥɢɜ; 11 – ɜɚɧɧɚ ɞɥɹ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡ ɫɨɥɹɧɢɦ ɪɨɡɱɢɧɨɦ; 
12 – ɜɫɤɪɢɲɧɿ ɪɨɛɨɬɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɭɥɶɞɨɡɟɪɚ; 13 – ɤɨɦɩɪɟɫɨɪ; 14 – ɮɿɥɶɬɪ; 

15 – ɧɚɫɨɫ) 
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Ɋɢɫɭɧɨɤ 22 – ȼɨɞɧɨ-ɲɥɚɦɨɜɚ ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɿʀ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ                          
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɿɛɪɨɤɥɚɫɢɮɿɤɚɬɨɪɚ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ 

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɨɲɚɪɨɜɨɝɨ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɦɚє ɰɿɥɢɣ ɪɹɞ 
ɩɟɪɟɜɚɝ ɧɚɞ ɿɫɧɭɸɱɨɸ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɸ ɬɚ ɫɜɟɪɞɥɨɜɢɧɧɨɸ ɬɟɯɧɨɥɨɝɿɹɦɢ. 
Ɉɫɧɨɜɧɢɦɢ є: 

–  ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɫɤɥɚɞɚє 90 ÷ 95 %; 

– ɬɟɯɧɨɥɨɝɿɹ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɞɨɡɜɨɥɹє ɡɚɥɭɱɚɬɢ ɜ ɩɪɨɰɟɫ ɜɢɞɨɛɭɬɤɭ 
ɦɚɤɫɢɦɚɥɶɧɿ ɦɚɫɨɜɿ ɮɪɚɤɰɿʀ ɛɭɪɲɬɢɧɭ, ɳɨ ɡɚɥɢɲɚɸɬɶɫɹ ɜ ɦɚɫɢɜɿ ɩɪɢ ɿɧɲɢɯ 
ɫɩɨɫɨɛɚɯ; 

– ɛɿɥɶɲɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɤɨɦɩɥɟɤɫɭ; 
– ɟɤɨɥɨɝɿɱɧɿɫɬɶ ɬɟɯɧɨɥɨɝɿʀ ɡ ɦɚɤɫɢɦɚɥɶɧɨ ɫɬɢɫɥɢɦɢ ɬɟɪɦɿɧɚɦɢ ɜɜɟɞɟɧɧɹ 

ɜɢɪɨɛɥɟɧɢɯ ɩɥɨɳ ɭ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɟ ɜɢɪɨɛɧɢɰɬɜɨ. 
ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɩɿɞɬɜɟɪɞɠɟɧɨ ɞɿєɜɿɫɬɶ, ɟɤɨɥɨɝɿɱɧɿɫɬɶ, ɟɮɟɤɬɢɜɧɿɫɬɶ 

ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ ɜɿɛɪɚɰɿʀ, ɩɿɞɜɢɳɟɧɨʀ ɝɭɫɬɢɧɢ ɝɿɞɪɚɜɥɿɱɧɨʀ ɫɭɦɿɲɿ ɿ ɩɨɜɿɬɪɹɧɢɯ 
ɩɨɬɨɤɿɜ ɛɚɪɛɨɬɚɠɭ ɭ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɢ ɜɢɥɭɱɟɧɧɿ ɛɭɪɲɬɢɧɭ 
ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɦ ɫɩɨɫɨɛɨɦ, ɪɟɚɥɿɡɨɜɚɧɢɣ ɜɿɛɪɚɰɿɣɧɢɦ ɤɥɚɫɢɮɿɤɚɬɨɪɨɦ ɧɨɜɨʀ 
ɤɨɧɫɬɪɭɤɰɿʀ ɞɥɹ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɪɨɞɨɜɢɳ, ɬɟɯɧɿɱɧɭ 
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ɧɨɜɢɡɧɭ ɹɤɨɝɨ ɩɿɞɬɜɟɪɞɠɟɧɨ ɩɚɬɟɧɬɚɦɢ ɍɤɪɚʀɧɢ № 84108, 102869, 115313, 113977, 
120248, 120504, ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɣɨɝɨ ɿɧɠɟɧɟɪɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ. 

 

 

ȼɂɋɇɈȼɄɂ 

 

Ⱦɢɫɟɪɬɚɰɿɹ є ɡɚɤɿɧɱɟɧɨɸ ɧɚɭɤɨɜɨɸ ɪɨɛɨɬɨɸ ɡ ɜɢɪɿɲɟɧɧɹ ɚɤɬɭɚɥɶɧɨʀ ɧɚɭɤɨɜɨʀ 
ɩɪɨɛɥɟɦɢ, ɜ ɹɤɿɣ ɜɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜ ɬɟɯɧɨɝɟɧɧɢɯ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ 
ɩɨɤɥɚɞɚɯ ɛɭɪɲɬɢɧɭ ɣɨɝɨ ɜɬɪɚɬɢ ɫɤɥɚɞɚɸɬɶ ɛɥɢɡɶɤɨ 50 %, ɩɪɢ ɰɶɨɦɭ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɚ ɪɿɜɧɿ ɜɢɧɚɯɨɞɭ ɩɨɲɚɪɨɜɭ ɬɟɯɧɨɥɨɝɿɸ ɜɢɞɨɛɭɬɤɭ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɭ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɞɨ 95 % ɡ ɩɿɳɚɧɨ-

ɝɥɢɧɢɫɬɨʀ ɫɭɦɿɲɿ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɛɪɚɰɿʀ, ɝɭɫɬɢɧɢ ɩɭɥɶɩɢ, ɩɨɞɚɱɿ 
ɩɨɜɿɬɪɹ ɧɚ ɜɿɛɪɚɰɿɣɧɨɦɭ ɤɥɚɫɢɮɿɤɚɬɨɪɿ, ɜɢɤɨɧɚɧɨɦɭ ɧɚ ɪɿɜɧɿ ɜɢɧɚɯɨɞɿɜ, ɚ ɬɚɤɨɠ 
ɜɫɬɚɧɨɜɥɟɧɨ ɪɟɝɪɟɫɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ, ɹɤɿ ɧɨɫɹɬɶ ɫɬɟɩɟɧɟɜɢɣ ɬɚ ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ 
ɯɚɪɚɤɬɟɪ ɜɩɥɢɜɭ ɞɨɦɿɧɭɸɱɢɯ ɩɚɪɚɦɟɬɪɿɜ ɧɚ ɜɥɚɫɬɢɜɨɫɬɿ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɿ 
ɭɫɬɚɬɤɭɜɚɧɧɹ, ɧɚ ɛɚɡɿ ɱɨɝɨ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɬɚ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɫɯɟɦɢ ɩɨɲɚɪɨɜɨɝɨ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ 
ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɪɨɞɨɜɢɳ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤɨʀ ɞɨɡɜɨɥɹє ɨɬɪɢɦɭɜɚɬɢ ɨɱɿɤɭɜɚɧɢɣ 
ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɛɿɥɶɲ ɧɿɠ 6,5 ɦɥɧ ɝɪɧ. ɧɚ ɪɿɤ. 

1. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɩɪɢ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɦɭ ɫɩɨɫɨɛɿ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɡ ɩɿɳɚɧɨʀ 
ɿ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɨʀ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɫɩɟɧɡɿɣɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɭ 
ɜɢɝɥɹɞɿ ɪɿɞɢɧɢ ɩɿɞɜɢɳɟɧɨʀ ɝɭɫɬɢɧɢ, ɜɿɛɪɚɰɿʀ ɿ ɩɨɜɿɬɪɹ ɭ ɜɢɝɥɹɞɿ ɛɭɥɶɛɚɲɨɤ 
ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɭɜɚɬɢ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɫɩɥɢɜɚɧɧɹ ɲɦɚɬɨɱɤɿɜ ɛɭɪɲɬɢɧɭ ɪɿɡɧɨʀ 
ɤɪɭɩɧɨɫɬɿ ɩɪɢ ɰɶɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɛɪɚɰɿʀ ɞɨɡɜɨɥɹє ɡɧɢɠɭɜɚɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɫɭɫɩɟɧɡɿʀ ɧɚ 10 %, ɛɚɪɛɨɬɚɠɚ – ɭ 1,5-3,0 ɪɚɡɢ, ɚ ɬɚɤɨɠ ɫɩɪɢɹє ɫɟɝɪɟɝɚɰɿʀ ɲɦɚɬɤɿɜ 
ɛɭɪɲɬɢɧɭ ɩɪɢ ʀɯ ɜɿɞɞɿɥɟɧɧɿ ɜɿɞ ɩɿɫɤɭ ɿ ɝɥɢɧɢ, ɳɨ ɫɩɪɢɹє ɣɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 
ɜɢɥɭɱɟɧɧɸ. 

2. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɿɛɪɚɰɿɣɧɨɝɨ ɤɥɚɫɢɮɿɤɚɬɨɪɚ ɞɨɡɜɨɥɹє 
ɜɢɥɭɱɚɬɢ 90 ÷ 95 % ɛɭɪɲɬɢɧɭ ɡ ɪɨɞɨɜɢɳɚ. ɉɪɢ ɰɶɨɦɭ ɨɩɬɢɦɚɥɶɧɚ ɝɭɫɬɢɧɚ 
ɫɟɪɟɞɨɜɢɳɚ (ρc) ɫɬɚɧɨɜɢɬɶ 1650-1850 ɤɝ/ɦ3, ɱɚɫɬɨɬɚ ɤɨɥɢɜɚɧɧɹ 22,5-28 Ƚɰ, 
ɚɦɩɥɿɬɭɞɚ ɜɿɛɪɚɰɿʀ А = 1,51-2,75 ɦɦ. Ɇɚɤɫɢɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ 
ɞɨɫɹɝɚєɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɡɦɿɧɢ ɜɢɬɪɚɬ ɜɨɞɢ ɿ ɩɨɜɿɬɪɹ ɞɥɹ ɤɨɧɤɪɟɬɧɢɯ 
ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɦɚɫɢɜɿɜ. ɉɪɢ ɩɪɨɜɟɞɟɧɧɿ ɥɚɛɨɪɚɬɨɪɧɢɯ ɬɚ ɧɚɬɭɪɧɢɯ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ʀɯɧɿ ɨɩɬɢɦɚɥɶɧɿ ɡɧɚɱɟɧɧɹ,  
V = 0,1-0,2 ɦ/c. ɉɪɢ ɰɶɨɦɭ ɪɟɚɥɿɡɭєɬɶɫɹ ɡɚɦɤɧɭɬɢɣ ɰɢɤɥ ɩɨ ɪɿɞɤɿɣ ɮɚɡɿ ɜɩɥɢɜɭ, ɳɨ 
ɞɨɡɜɨɥɹє ɨɛґɪɭɧɬɭɜɚɬɢ ɪɨɡɪɨɛɥɟɧɭ ɬɟɯɧɨɥɨɝɿɸ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ.  

3. ɍɞɨɫɤɨɧɚɥɟɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɝɨ ɫɩɨɫɨɛɭ ɜɢɞɨɛɭɬɤɭ 
ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɿɫɤɿɜ, ɹɤɿ ɨɯɨɩɥɸɸɬɶ ɞɿɚɩɚɡɨɧ ɡɦɿɧɢ ɩɚɪɚɦɟɬɪɿɜ: 
ɱɚɫɬɨɬɚ ɜɿɛɪɚɰɿʀ: 20-36,7 Ƚɰ; ɚɦɩɥɿɬɭɞɚ ɜɿɛɪɚɰɿʀ: 1-2,5 ɦɦ; ɝɭɫɬɢɧɚ ɫɟɪɟɞɨɜɢɳɚ:  
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1,6-2,0 ɝ/ɫɦ3; ɨɛɫɹɝ ɩɨɜɿɬɪɹ ɞɥɹ ɛɚɪɛɨɬɚɰɿɿ ɫɭɫɩɟɧɡɿʀ: 1,11-1,67 ɫɦ3/ɫ. ɉɪɢ ɰɶɨɦɭ 
ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɫɬɚɧɨɜɢɬɶ 40-135 ɦɦ/ɫ. 

4. Ɇɨɞɟɥɸɜɚɧɧɹɦ ɩɪɨɰɟɫɭ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɝɨ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ 
ɦɨɞɢɮɿɤɨɜɚɧɨ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɫɩɥɢɜɚɧɧɹ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɞɢɥɚɬɚɧɬɧɨɫɬɿ ɫɭɦɿɲɿ «ɜɨɞɚ-ɩɿɫɨɤ» ɬɚ ɞɨɫɥɿɞɠɟɧɨ ɩɨɜɟɞɿɧɤɭ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ 
ɩɪɢ ɪɭɫɿ ɡ ɨɩɨɪɨɦ ɬɢɩɭ ɫɭɯɨɝɨ ɬɟɪɬɹ. Ɉɬɪɢɦɚɧɨ:   

- ɪɨɡɜ’ɹɡɤɢ ɜɿɞɩɨɜɿɞɧɢɯ ɫɢɫɬɟɦ ɧɟɥɿɧɿɣɧɢɯ ɞɢɮɟɪɟɧɰɿɣɧɢɯ ɪɿɜɧɹɧɶ ɞɥɹ 
ɜɢɩɚɞɤɭ, ɤɨɥɢ ɜɩɥɢɜ ɫɢɥɢ Ȼɚɫɟ ɜɜɚɠɚɜɫɹ ɧɟɡɧɚɱɧɢɦ;  

- ɱɢɫɟɥɶɧɿ ɪɟɡɭɥɶɬɚɬɢ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɩɪɨɜɟɫɬɢ ɚɧɚɥɿɡ ɲɜɢɞɤɨɫɬɟɣ ɫɩɥɢɜɚɧɧɹ 
ɮɪɚɤɰɿɣ ɪɿɡɧɢɯ ɪɨɡɦɿɪɿɜ ɬɚ ɝɭɫɬɢɧɢ ɭ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɡɚ ɫɜɨʀɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɫɟɪɟɞɨɜɢɳɚɯ.  

4. ȼɫɬɚɧɨɜɥɟɧɨ ɡɚɥɟɠɧɿɫɬɶ ɫɬɚɰɿɨɧɚɪɧɢɯ ɲɜɢɞɤɨɫɬɟɣ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜɿɞ 
ɩɚɪɚɦɟɬɪɭ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɞɨɜɟɞɟɧɨ, ɳɨ ɦɚɤɫɢɦɚɥɶɧɢɣ ɱɚɫ ɫɩɥɢɜɚɧɧɹ 
ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ ɞɿɚɦɟɬɪɨɦ 10 ɫɦ, 5 ɫɦ, 3 ɫɦ, 2 ɫɦ, 1 ɫɦ, 5 ɦɦ, 3 ɦɦ, 1 ɦɦ,  ɩɪɢ 
ɝɭɫɬɢɧɿ 900 ɤɝ/ɦ3

 ɫɬɚɧɨɜɢɬɶ ɜɿɞɩɨɜɿɞɧɨ 23 ɫ, 34 ɫ, 45 ɫ, 53 ɫ, 77 ɫ, 110 ɫ, 147 ɫ ɬɚ  
235 ɫ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɚɤɫɢɦɚɥɶɧɢɣ ɱɚɫ ɫɩɥɢɜɚɧɧɹ ɮɪɚɤɰɿɣ ɛɭɪɲɬɢɧɭ, ɞɿɚɦɟɬɪ ɹɤɢɯ 
ɩɟɪɟɜɟɪɲɭє 1 ɦɦ ɧɟ ɩɟɪɟɜɢɳɭє 4 ɯɜ, ɳɨ ɪɨɛɢɬɶ ɦɨɠɥɢɜɢɦ ɟɮɟɤɬɢɜɧɨ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ, ɳɨ ɩɪɨɩɨɧɭɸɬɶɫɹ. ȼɿɞɩɨɜɿɞɧɿ 
ɪɟɡɭɥɶɬɚɬɢ ɫɬɨɫɭɸɬɶɫɹ ɩɢɬɨɦɨʀ ɜɚɝɢ ɛɭɪɲɬɢɧɭ 1000 ɤɝ/ɦ3. ɉɪɢ ɡɪɨɫɬɚɧɧɿ ɝɭɫɬɢɧɢ 
ɫɟɪɟɞɨɜɢɳɚ ɜɿɞɩɨɜɿɞɧɢɣ ɱɚɫ ɦɨɧɨɬɨɧɧɨ ɡɦɟɧɲɭєɬɶɫɹ. Ⱦɥɹ ɝɭɫɬɢɧɢ 1700 ɤɝ/ɦ3

  ɜɿɧ 
ɫɬɚɧɨɜɢɬɶ ɜɿɞɩɨɜɿɞɧɨ 10, 15, 19, 24, 35, 48, 63 ɬɚ 124 ɫ .  

5. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɭ ɫɩɥɢɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɸ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨɝɨ ɦɚɫɢɜɭ ɨɬɪɢɦɚɧɨ ɦɚɬɟɦɚɬɢɱɧɭ 
ɦɨɞɟɥɶ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɨɞɧɨɦɿɪɧɢɯ ɤɪɚɣɨɜɢɯ ɡɚɞɚɱ ɞɥɹ ɫɢɫɬɟɦ ɩɚɪɚɛɨɥɿɱɧɢɯ ɿ 
ɟɥɿɩɬɢɱɧɢɯ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ ɜ ɱɚɫɬɢɧɧɢɯ ɩɨɯɿɞɧɢɯ (PDE) ɩɟɪɲɨɝɨ 
ɩɨɪɹɞɤɭ ɩɨ ɨɞɧɿɣ ɩɪɨɫɬɨɪɨɜɿɣ ɡɦɿɧɧɿɣ ɿ ɱɚɫɭ, ɳɨ ɡ ɜɢɫɨɤɨɸ ɬɨɱɧɿɫɬɸ (ɞɨ 100 %) 
ɨɩɢɫɭє ɩɪɨɰɟɫ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɬɚ ɞɨɡɜɨɥɹє ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɱɚɫ ɫɩɥɢɜɚɧɧɹ 
ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɸ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɨɡɦɿɪɿɜ ɬɚ ɦɚɫɨɜɨʀ ɱɚɫɬɢɧɢ ɛɭɪɲɬɢɧɭ. ɑɢɦ 
ɛɿɥɶɲɿ ɮɪɚɤɰɿʀ ɛɭɪɲɬɢɧɭ, ɬɢɦ ɦɟɧɲɟ ɧɟɨɛɯɿɞɧɨ ɱɚɫɭ ɞɥɹ ɣɨɝɨ ɫɩɥɢɜɚɧɧɹ ɧɚ 
ɩɨɜɟɪɯɧɸ ɛɭɪɲɬɢɧɨɜɦɿɫɧɨɝɨ ɦɚɫɢɜɭ. 

6. ȼɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɲɜɢɞɤɿɫɬɶ ɫɬɢɫɧɟɧɨɝɨ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜ 
ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɿɣ ɝɿɪɫɶɤɿɣ ɦɚɫɿ ɜ 5-6 ɪɚɡɿɜ ɦɟɧɲɚ ɡɚ ɲɜɢɞɤɿɫɬɶ ɜɢɩɚɞɿɧɧɹ ɡɟɪɟɧ 
ɩɿɫɤɭ ɜ ɨɫɚɞ, ɚ ɲɜɢɞɤɿɫɬɶ ɫɬɢɫɧɟɧɨɝɨ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɿɣ 
ɝɿɪɫɶɤɿɣ ɦɚɫɿ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɝɭɫɬɢɧɢ ɫɟɪɟɞɨɜɢɳɚ ɦɚє ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ є ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɨɤɚɡɧɢɤɨɦ, ɩɨ 
ɹɤɨɦɭ ɪɨɡɪɚɯɨɜɭɸɬɶɫɹ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɭɫɬɚɧɨɜɤɢ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ. 

7. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɩɥɢɜɭ ɧɚ 
ɩɭɥɶɩɭ ɜɿɛɪɚɰɿʀ ɿ ɛɚɪɛɨɬɚɰɿʀ ɩɨɜɿɬɪɹɦ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɝɪɟɫɿɣɧɨʀ ɦɨɞɟɥɿ ɨɬɪɢɦɚɧɨ 
ɚɩɪɨɤɫɢɦɭɸɱɿ ɡɚɥɟɠɧɨɫɬɿ ɬɚ ɪɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ. ɇɚɣɛɿɥɶɲ ɜɢɫɨɤɟ ɡɧɚɱɟɧɧɹ 
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ɲɜɢɞɤɨɫɬɿ ɫɩɥɢɜɚɧɧɹ ɛɭɪɲɬɢɧɭ 130-140 ɦɦ/ɫ ɨɬɪɢɦɚɧɨ ɩɪɢ ρc = 1,65 ɝ/ɫɦ3
, qɩ = 

1,11 ɫɦ3/ɫ, ω = 28,0 ± 3 Ƚɰ, А = 1,5-2,3 ɦɦ. 
8. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 

ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɱɧɭ ɩɪɨɩɨɡɢɰɿɸ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 
ɩɨɲɚɪɨɜɨʀ ɩɟɪɟɪɨɛɤɢ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɿɳɚɧɢɯ ɬɚ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ ґɪɭɧɬɿɜ 
ɤɨɦɩɥɟɤɫɧɢɦ ɦɟɬɨɞɨɦ ɡ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɭɫɬɚɬɤɭɜɚɧɧɹɦ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє ɤɨɦɩɥɟɤɫ 
ɮɚɤɬɨɪɿɜ ɞɥɹ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ ɩɪɢ ɤɥɚɫɢɮɿɤɚɰɿʀ ɭ ɜɿɛɪɚɰɿɣɧɨɦɭ ɤɥɚɫɢɮɿɤɚɬɨɪɿ.  

9. ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɩɿɞɬɜɟɪɞɠɟɧɿ ɞɿєɜɿɫɬɶ, ɟɤɨɥɨɝɿɱɧɿɫɬɶ, ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ ɜɿɛɪɚɰɿʀ, ɩɿɞɜɢɳɟɧɨʀ ɝɭɫɬɢɧɢ ɝɿɞɪɚɜɥɿɱɧɨʀ ɫɭɦɿɲɿ ɿ ɩɨɜɿɬɪɹɧɢɯ 
ɩɨɬɨɤɿɜ ɛɚɪɛɨɬɚɠɭ ɭ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɢ ɜɢɥɭɱɟɧɧɿ ɛɭɪɲɬɢɧɭ 
ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɦ ɫɩɨɫɨɛɨɦ, ɪɟɚɥɿɡɨɜɚɧɢɣ ɜɿɛɪɚɰɿɣɧɢɦ ɤɥɚɫɢɮɿɤɚɬɨɪɨɦ ɧɨɜɨʀ 
ɤɨɧɫɬɪɭɤɰɿʀ ɞɥɹ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɪɨɞɨɜɢɳ, ɬɟɯɧɿɱɧɭ 
ɧɨɜɢɡɧɭ ɹɤɨɝɨ ɩɿɞɬɜɟɪɞɠɟɧɨ ɩɚɬɟɧɬɚɦɢ ɍɤɪɚʀɧɢ № 84108, 102869, 115313, 113977, 
120248, 120504, ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɣɨɝɨ ɿɧɠɟɧɟɪɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ. 

10. ɉɪɢɛɭɬɨɤ ɩɿɞɩɪɢєɦɫɬɜ ɡ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɜ Ɋɿɜɧɟɧɫɶɤɨ-ȼɨɥɢɧɫɶɤɨɦɭ 
ɪɟɝɿɨɧɿ ɜɿɞ ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ, ɬɟɯɧɿɱɧɢɯ 
ɩɪɨɩɨɡɢɰɿɣ ɿ ɪɟɤɨɦɟɧɞɚɰɿɣ ɡ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ 
ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɤɨɦɩɥɟɤɫɧɢɦ ɦɟɬɨɞɨɦ ɡ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɨɤɥɚɞɿɜ ɫɤɥɚɞɚє 
ɩɨɧɚɞ 6,5 ɦɥɧ ɝɪɧ. ɧɚ ɪɿɤ.  
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290 ɫ.  

ȼɧɟɫɨɤ ɚɜɬɨɪɚ ɭ ɪɨɛɨɬɢ, ɨɩɭɛɥɿɤɨɜɚɧɢɯ ɭ ɫɩɿɜɚɜɬɨɪɫɬɜɿ: 
ɍ ɪɨɛɨɬɚɯ [1; 2; 4; 16] – ɜɢɤɨɧɚɧɢɣ ɚɧɚɥɿɡ ɞɨɫɜɿɞɭ ɩɨɩɟɪɟɞɧɿɯ ɧɚɭɤɨɜɢɯ 

ɞɨɫɥɿɞɠɟɧɶ ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɨɛɥɚɞɧɚɧɧɹ, ɞɨɥɶɨɜɚ ɭɱɚɫɬɶ ɚɜɬɨɪɚ ɫɤɥɚɞɚє 50 %; [3; 8; 9; 

12-15] – ɚɧɚɥɿɡ ɩɪɨɛɥɟɦɢ ɬɚ ɩɟɪɫɩɟɤɬɢɜ ɪɨɡɪɨɛɤɢ ɪɨɞɨɜɢɳ ɛɭɪɲɬɢɧɭ 
ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɦ ɫɩɨɫɨɛɨɦ; [18-21] – ɞɨɫɥɿɞɠɟɧɿ ɞɨɦɿɧɭɸɱɿ ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ ɧɚ 
ɩɪɨɰɟɫ ɜɢɞɨɛɭɬɤɭ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɨɛɥɚɞɧɚɧɧɹ; [17-20; 22; 24; 25] – 

ɪɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɪɨɡɪɨɛɤɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ, 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɜɩɥɢɜɭ ɡɦɿɧɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɰɟɫɢ, ɞɨɥɶɨɜɚ 
ɭɱɚɫɬɶ ɚɜɬɨɪɚ ɫɤɥɚɞɚє 30-35 %, 35 %, 50 % ɬɚ 30 % ɜɿɞɩɨɜɿɞɧɨ; [21; 23] – ɚɧɚɥɿɡ 
ɞɨɫɥɿɞɠɟɧɶ ɟɮɟɤɬɢɜɧɨɫɬɿ ɫɩɨɫɨɛɿɜ ɜɢɞɨɛɭɬɤɭ; [26; 27; 29-31] – ɧɚ ɦɿɠɧɚɪɨɞɧɢɯ 
ɤɨɧɮɟɪɟɧɰɿɹɯ ɜɢɤɥɚɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɜ ɹɤɢɯ ɚɜɬɨɪ ɩɪɢɣɦɚɜ ɭɱɚɫɬɶ; [32- 

37] – ɞɨɥɶɨɜɚ ɭɱɚɫɬɶ ɚɜɬɨɪɚ ɫɤɥɚɞɚє 35 %, ɨɛґɪɭɧɬɨɜɚɧɚ ɮɨɪɦɭɥɚ ɜɿɞɤɪɢɬɬɹ ɬɚ 
ɜɢɧɚɯɨɞɭ, ɜɢɤɨɧɚɧɿ ɬɟɨɪɟɬɢɱɧɿ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɩɟɪɟɜɿɪɤɢ; ɜ ɦɨɧɨɝɪɚɮɿʀ [38] 
ɧɚɩɢɫɚɧɿ 3 ɪɨɡɞɿɥɢ; [39-41] – ɞɨɥɶɨɜɚ ɭɱɚɫɬɶ ɚɜɬɨɪɚ ɫɤɥɚɞɚє 35 %. 
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ȺɇɈɌȺɐІə 

Кɨɪɧієɧɤɨ В.ə. Ɋɨɡɜɢɬɨɤ ɧɚɭɤɨɜɢɯ ɨɫɧɨɜ ɩɪɨɰɟɫɿɜ ɜɢɞɨɛɭɬɤɭ ɿ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ ɡ ɩɪɢɪɨɞɧɢɯ ɬɚ ɬɟɯɧɨɝɟɧɧɢɯ ɩɨɤɥɚɞɿɜ. – ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɞɨɤɬɨɪɚ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ ɡɚ 
ɫɩɟɰɿɚɥɶɧɿɫɬɸ 05.15.09 – «Ƚɟɨɬɟɯɧɿɱɧɚ ɿ ɝɿɪɧɢɱɚ ɦɟɯɚɧɿɤɚ». Іɧɫɬɢɬɭɬ ɝɟɨɬɟɯɧɿɱɧɨʀ 
ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ⱦɧɿɩɪɨ; ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, Ɋɿɜɧɟ, 2018. 

Ⱦɢɫɟɪɬɚɰɿɹ ɩɪɢɫɜɹɱɟɧɚ ɜɞɨɫɤɨɧɚɥɟɧɧɸ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɿ ɜɢɥɭɱɟɧɧɹ 
ɛɭɪɲɬɢɧɭ ɡ ɩɿɳɚɧɨ-ɝɥɢɧɢɫɬɢɯ ɬɚ ɬɟɯɧɨɝɟɧɧɢɯ ɪɨɞɨɜɢɳ, ɜɢɹɜɥɟɧɧɹ  ɞɨɦɿɧɭɸɱɢɯ 
ɮɚɤɬɨɪɿɜ ɜɩɥɢɜɭ ɧɚ ɤɿɥɶɤɿɫɬɶ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɬɟɯɧɨɥɨɝɿʀ 
ɜɢɞɨɛɭɬɤɭ, ɪɨɡɝɥɹɧɭɬɿ ɭɦɨɜɢ ɡɚɥɹɝɚɧɧɹ ɛɭɪɲɬɢɧɭ ɜ ɛɭɪɲɬɢɧɨɜɦɿɫɧɢɯ ɩɨɤɥɚɞɚɯ, 
ɮɿɡɢɤɨ-ɬɟɯɧɿɱɧɿ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ 
ɪɨɡɦɢɜɭ ɩɨɤɥɚɞɭ ɿ ɩɿɞɣɨɦɭ ɛɭɪɲɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɸ.  

ȼɪɚɯɨɜɭɸɱɢ ɧɟɞɨɥɿɤɢ ɬɟɯɧɨɥɨɝɿʀ ɜɢɞɨɛɭɬɤɭ ɛɭɪɲɬɢɧɭ ɧɚ ɤɿɧɰɟɜɢɯ ɫɬɚɞɿɹɯ 
ɦɟɯɚɧɿɱɧɢɦ ɱɢ ɝɿɞɪɚɜɥɿɱɧɢɦ ɦɟɬɨɞɚɦɢ, ɤɨɥɢ ɛɭɪɲɬɢɧ ɤɥɚɫɨɦ ɤɪɭɩɧɨɫɬɿ  –5,0 ɦɦ 
ɧɟ ɜɢɞɨɛɭɜɚєɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɩɟɪɟɪɨɛɤɢ ɝɿɪɫɶɤɨʀ ɦɚɫɢ, ɚ ɿɞɟ ɭ ɜɿɞɜɚɥ, ɬɨ ɩɨɬɟɧɰɿɣɧɢɦ 
ɞɠɟɪɟɥɨɦ ɣɨɝɨ ɜɢɞɨɛɭɬɤɭ ɫɬɚɸɬɶ ɜɿɞɩɪɚɰɶɨɜɚɧɿ ɪɨɞɨɜɢɳɚ ɿɡ ɡɚɛɚɥɚɧɫɨɜɢɦɢ 
ɡɚɩɚɫɚɦɢ, ɹɤɿ є ɬɟɯɧɨɝɟɧɧɢɦɢ ɩɨɤɥɚɞɚɦɢ, ɚɥɟ ɞɥɹ ɰɶɨɝɨ ɩɨɬɪɿɛɟɧ ɪɨɡɜɢɬɨɤ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ. ɇɚ ɞɚɧɢɣ ɱɚɫ ɟɧɟɪɝɨєɦɧɿɫɬɶ ɪɭɣɧɭɜɚɧɧɹ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, 
ʀɯɧɹ ɫɟɝɪɟɝɚɰɿɹ ɩɨɬɪɟɛɭɸɬɶ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɿ ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ 
ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɡ ɜɢɥɭɱɟɧɧɹ ɤɿɧɰɟɜɨɝɨ ɩɪɨɞɭɤɬɭ ɬɚ ɫɤɨɪɨɱɟɧɧɹ 
ɜɢɬɪɚɬ ɟɧɟɪɝɿʀ, ɜɨɞɢ ɬɚ ɩɨɜɿɬɪɹ. 

Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɜɢɞɨɛɭɬɤɭ ɿ ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ 
ɧɟɨɛɯɿɞɧɿ ɞɨɞɚɬɤɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɝɟɨɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɪɨɡɪɨɛɤɢ ɪɨɞɨɜɢɳ ɛɭɪɲɬɢɧɭ ɭ ɤɨɧɤɪɟɬɧɢɯ 
ɭɦɨɜɚɯ, ɳɨ ɩɨɬɪɟɛɭє ɫɭɬɬєɜɨʀ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, ɜɢɦɨɝ ɟɤɨɥɨɝɿʀ ɜ ɤɨɦɩɥɟɤɫɿ ɡ ɬɟɯɧɿɱɧɢɦɢ 
ɪɿɲɟɧɧɹɦɢ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɩɪɨɰɟɫɿɜ. 

Кɥючɨɜі ɫɥɨɜɚ: ɜɢɥɭɱɟɧɧɹ ɛɭɪɲɬɢɧɭ, ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɣ ɫɩɨɫɿɛ, ɩɨɲɚɪɨɜɢɣ 
ɜɢɞɨɛɭɬɨɤ, ɝɟɨɬɟɯɧɿɱɧɢɣ ɦɟɬɨɞ, ɲɜɢɞɤɿɫɬɶ ɫɩɥɢɜɚɧɧɹ, ɜɿɛɪɚɰɿɹ, ɝɭɫɬɢɧɚ 
ɫɟɪɟɞɨɜɢɳɚ, ɜɿɛɪɚɰɿɣɧɢɣ ɤɥɚɫɢɮɿɤɚɬɨɪ.  

 

ȺɇɇɈɌȺɐɂə 

Кɨɪɧиеɧɤɨ В.ə. Ɋɚɡɜɢɬɢɟ ɧɚɭɱɧɵɯ ɨɫɧɨɜ ɩɪɨɰɟɫɫɨɜ ɞɨɛɵɱɢ ɢ ɢɡɜɥɟɱɟɧɢɹ 
ɹɧɬɚɪɹ ɢɡ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɡɚɥɟɠɟɣ. – ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɢ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɞɨɤɬɨɪɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 05.15.09 – «Ƚɟɨɬɟɯɧɢɱɟɫɤɚɹ ɢ ɝɨɪɧɚɹ ɦɟɯɚɧɢɤɚ». – ɂɧɫɬɢɬɭɬ 
ɝɟɨɬɟɯɧɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ ɢɦ. ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚɢɧɵ, Ⱦɧɟɩɪ; 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, Ɋɨɜɧɨ, 

2018. 
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Ⱦɢɫɫɟɪɬɚɰɢɹ ɩɨɫɜɹɳɟɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɞɨɛɵɱɢ ɢ 
ɢɡɜɥɟɱɟɧɢɹ ɹɧɬɚɪɹ ɫ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, 
ɜɵɹɜɥɟɧɢɟ ɞɨɦɢɧɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɜɥɢɹɧɢɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɢɡɴɹɬɨɝɨ ɹɧɬɚɪɹ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɞɨɛɵɱɢ, ɪɚɫɫɦɨɬɪɟɧɵ ɭɫɥɨɜɢɹ ɡɚɥɟɝɚɧɢɹ ɹɧɬɚɪɹ ɜ 
ɹɧɬɚɪɨɧɨɫɧɵɯ ɡɚɥɟɠɚɯ, ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɡɦɵɜɚ ɡɚɥɟɠɢ ɢ ɩɨɞɴɟɦɚ ɹɧɬɚɪɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ. 

ɍɱɢɬɵɜɚɹ ɧɟɞɨɫɬɚɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɞɨɛɵɱɢ ɹɧɬɚɪɹ ɧɚ ɤɨɧɟɱɧɵɯ ɫɬɚɞɢɹɯ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɢɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦɢ, ɤɨɝɞɚ ɹɧɬɚɪɶ ɤɥɚɫɫɚ ɤɪɭɩɧɨɫɬɢ  

–5,0 ɦɦ ɧɟ ɞɨɛɵɜɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɚ ɢɞɟɬ ɜ ɨɬɜɚɥ, ɬɨ 
ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɟɝɨ ɞɨɛɵɱɢ ɫɬɚɧɨɜɹɬɫɹ ɨɬɪɚɛɨɬɚɧɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɫ ɡɚɛɚɥɚɧɫɨɜɵɦɢ ɡɚɩɚɫɚɦɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɝɟɧɧɵɦɢ ɡɚɥɟɠɚɦɢ, ɞɥɹ ɷɬɨɝɨ 
ɧɭɠɧɨ ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ 
ɪɚɡɪɭɲɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɢɯ ɫɟɝɪɟɝɚɰɢɹ ɬɪɟɛɭɸɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ 
ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɩɨ ɢɡɴɹɬɢɸ ɤɨɧɟɱɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ɢ ɫɨɤɪɚɳɟɧɢɟ ɪɚɫɯɨɞɨɜ ɷɧɟɪɝɢɢ, ɜɨɞɵ ɢ ɜɨɡɞɭɯɚ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɞɨɛɵɱɢ ɢ ɢɡɜɥɟɱɟɧɢɹ ɹɧɬɚɪɹ 
ɧɟɨɛɯɨɞɢɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɝɟɨɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɹɧɬɚɪɹ ɜ 
ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɪɟɛɭɟɬ ɫɭɳɟɫɬɜɟɧɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɫ ɭɱɟɬɨɦ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɷɤɨɥɨɝɢɢ ɜ 
ɤɨɦɩɥɟɤɫɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɟɲɟɧɢɹɦɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Кɥючеɜые ɫɥɨɜɚ: ɢɡɜɥɟɱɟɧɢɟ ɹɧɬɚɪɹ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɫɩɨɫɨɛ, ɩɨɫɥɨɣɧɚɹ 
ɞɨɛɵɱɚ, ɝɟɨɬɟɯɧɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɫɤɨɪɨɫɬɶ ɜɫɩɥɵɬɢɹ, ɜɢɛɪɚɰɢɹ, ɩɥɨɬɧɨɫɬɶ ɫɪɟɞɵ, 
ɜɢɛɪɚɰɢɨɧɧɵɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ. 

 

ANNOTATION 

Korniyenko V.Ya. Development of scientific bases of extraction and extraction 

of amber from natural and man-made deposits. – On the rights of manuscripts. 

Dissertation for the degree of doctor of technical sciences in specialty 05.15.09 is 

«Geotechnical and mountain mechanics». – Institute of geotechnical mechanics the 

name of N.S. Polyakova of NAS of Ukraine, Dnɿpro; The National University of Water 

and Environmental Engineering, Rivne, 2018. 

The dissertation is devoted to the improvement of the technology of extraction and 

extraction of amber from sandy clay and  man-made deposits, the identification of the 

dominant factors of influence on the amount of amber extraction, the productivity of the 

technology of extraction, the conditions for laying amber in amber-containing deposits, 

the physical and technical and technological peculiarities of the use of technical means 

for erosion of the deposit and lifting of amber to the surface. 
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Taking into account the disadvantages of the technology of amber extraction at the 

final stages by mechanical or hydraulic methods, when the amber size of –5,0 mm is not 

mined in the process of processing the rock mass, but goes to the dump, then the 

potential source of its extraction is the exploited deposits with off-balance stocks that are 

man-made deposits, but this requires the development of a technological process. At 

present, the energy intensity of rocks destruction and their segregation need to improve 

the technology and equipment to improve the efficiency of the process of extracting the 

final product and reducing the cost of energy, water and air. 

In order to improve the efficiency of the extraction process and extraction of amber, 

additional research is needed to address the problem of improving geotechnology for the 

development of amber deposits in specific conditions, which requires substantial 

reconstruction of the technological process taking into account mining and geological 

conditions, ecology requirements in conjunction with technical solutions for the 

implementation of the proposed processes. 

Key words: amber extraction, hydromechanical method, layered mining, 

geotechnical method, rate of ascent, vibration, density of environment, vibration 

classifier. 
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