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Ⱦɢɫɟɪɬɚɰɿєɸ є ɪɭɤɨɩɢɫ. 
Ɋɨɛɨɬɚ ɜɢɤɨɧɚɧɚ ɧɚ ɤɚɮɟɞɪɿ ɩɿɞɡɟɦɧɨʀ ɪɨɡɪɨɛɤɢ ɪɨɞɨɜɢɳ Ⱦɟɪɠɚɜɧɨ-

ɝɨ ɜɢɳɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ «ɇɚɰɿɨɧɚɥɶɧɢɣ ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪɫɢɬɟɬ»  

(ɦ. Ⱦɧɿɩɪɨ) Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ. 
 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ: 
 

ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɡɚɜɿɞɭɜɚɱ 

ɤɚɮɟɞɪɢ ɩɿɞɡɟɦɧɨʀ ɪɨɡɪɨɛɤɢ ɪɨɞɨɜɢɳ Ⱦɟɪɠɚ-
ɜɧɨɝɨ ɜɢɳɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ «ɇɚɰɿɨ-
ɧɚɥɶɧɢɣ ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪɫɢɬɟɬ» (ɦ. Ⱦɧɿɩɪɨ) 

Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ 

ȻɈɇȾȺɊȿɇКɈ 

ȼɨɥɨɞɢɦɢɪ  
Іɥɥɿɱ 

 

Ɉɮɿɰɿɣɧɿ ɨɩɨɧɟɧɬɢ: 
 

ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɡɚɜɿɞɭɜɚɱ 
ɤɚɮɟɞɪɢ ɝɟɨɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɝɿɪɧɢɱɢɯ ɬɟɯɧɨ-
ɥɨɝɿɣ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ 
ɍɤɪɚʀɧɢ «Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ» 
Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ 

 

КɊȺȼȿЦЬ  
ȼɿɤɬɨɪ  
Ƚɟɨɪɝɿɣɨɜɢɱ 

ɤɚɧɞɢɞɚɬ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɫɬɚɪɲɢɣ ɧɚɭɤɨɜɢɣ 
ɫɩɿɜɪɨɛɿɬɧɢɤ, ɫɬɚɪɲɢɣ ɧɚɭɤɨɜɢɣ ɫɩɿɜɪɨɛɿɬ-
ɧɢɤ ɜɿɞɞɿɥɭ ɜɿɛɪɨɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɧɢɯ  
ɫɢɫɬɟɦ ɿ ɤɨɦɩɥɟɤɫɿɜ ȱɧɫɬɢɬɭɬɭ ɝɟɨɬɟɯɧɿɱɧɨʀ 
ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ  
(ɦ. Ⱦɧɿɩɪɨ) 

ɊəȻЦȿȼ  

Ɉɥɟɝ  
ȼɿɤɬɨɪɨɜɢɱ 

 

Ɂɚɯɢɫɬ ɜɿɞɛɭɞɟɬɶɫɹ «31» ɛɟɪɟɡɧɹ 2017 ɪ. ɨ 13:30 ɝɨɞɢɧɿ ɧɚ  
ɡɚɫɿɞɚɧɧɿ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨʀ ɜɱɟɧɨʀ ɪɚɞɢ Ⱦ 08.188.01 ɩɪɢ ȱɧɫɬɢɬɭɬɿ ɝɟɨɬɟɯɧɿɱ-
ɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ ɡɚ ɚɞɪɟɫɨɸ: 49005, ɦ. Ⱦɧɿɩ-
ɪɨ, ɜɭɥ. ɋɿɦɮɟɪɨɩɨɥɶɫɶɤɚ, 2ɚ. 
 

Ɂ ɞɢɫɟɪɬɚɰɿєɸ ɦɨɠɧɚ ɨɡɧɚɣɨɦɢɬɢɫɶ ɭ ɛɿɛɥɿɨɬɟɰɿ ȱɧɫɬɢɬɭɬɭ ɝɟɨɬɟɯɧɿɱ-
ɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ ɡɚ ɚɞɪɟɫɨɸ: 49005, ɦ. Ⱦɧɿɩ-
ɪɨ, ɜɭɥ. ɋɿɦɮɟɪɨɩɨɥɶɫɶɤɚ, 2ɚ. 
 

Ⱥɜɬɨɪɟɮɟɪɚɬ ɪɨɡɿɫɥɚɧɢɣ «28» ɥɸɬɨɝɨ 2017 ɪ. 
 

ȼɱɟɧɢɣ ɫɟɤɪɟɬɚɪ  
ɫɩɟɰɿɚɥɿɡɨɜɚɧɨʀ ɜɱɟɧɨʀ ɪɚɞɢ Ⱦ 08.188.01 

ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ        ȼ.Ƚ. ɒɟɜɱɟɧɤɨ
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ɁȺȽȺɅɖɇȺ ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊɈȻɈɌɂ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ. ɉɪɢ ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɿɣ ɪɨɛɨɬɿ ɞɨɛɭɜɧɢɯ ɞɿɥɹɧɨɤ ɟɮɟ-
ɤɬɢɜɧɢɦ ɧɚɩɪɹɦɨɦ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ є ɩɨɜɬɨɪɧɟ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɡɦɿɰɧɟɧɧɹ ɩɨɪɨɞɧɨɝɨ ɦɚɫɢɜɭ ɫɢɫɬɟɦɚɦɢ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ 
ɚɧɤɟɪɿɜ. ɐɟ ɫɭɬɬєɜɨ ɡɧɢɠɭє ɦɚɬɟɪɿɚɥɶɧɿ ɿ ɬɪɭɞɨɜɿ ɜɢɬɪɚɬɢ ɡɚ ɪɚɯɭɧɨɤ ɡɚɥɭɱɟɧɧɹ ɝɿɪ-
ɫɶɤɢɯ ɩɨɪɿɞ ɭ ɩɪɨɬɢɞɿɸ ɩɪɨɹɜɚɦ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ. Ⱦɥɹ ɭɦɨɜ Ɂɚɯɿɞɧɨɝɨ Ⱦɨɧɛɚɫɭ ɜɿɞ-
ɫɭɬɧє ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɰɿєʀ ɫɢɫɬɟɦɢ ɤɪɿɩɥɟɧɧɹ ɜɢɪɨɛɨɤ ɭ ɪɚɤɭɪɫɿ ɡɚɤɨɧɨ-
ɦɿɪɧɨɫɬɟɣ ɪɨɡɩɨɞɿɥɭ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ʀʀ ɟɥɟɦɟɧɬɢ ɡɚɥɟɠɧɨ ɜɿɞ ɝɥɢɛɢɧɢ ɪɨɡɪɨɛɤɢ, 
ɫɬɪɭɤɬɭɪɢ ɬɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦɚɫɢɜɭ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ. ɇɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɦɟɬɨ-
ɞɨɦ ɞɨɫɥɿɞɠɟɧɶ ɞɚɧɢɯ ɫɤɥɚɞɧɢɯ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɫɢɫɬɟɦ є ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ ɟɤɫɩɟɪɢ-
ɦɟɧɬ ɜ ɩɨєɞɧɚɧɧɿ ɡ ɲɚɯɬɧɢɦɢ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɦɢ ɫɩɨɫɬɟɪɟɠɟɧɧɹɦɢ. ɐɟ ɞɨɡɜɨɥɢɬɶ 
ɩɿɞɜɢɳɢɬɢ ɚɞɟɤɜɚɬɧɿɫɬɶ ɞɨɫɥɿɞɠɟɧɶ ɿ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɪɟɤɨɦɟɧɞɚɰɿɣ, ɹɤɿ ɪɨɡɪɨɛɥɹɸɬɶ-
ɫɹ, ɳɨɞɨ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɤɨɦɛɿɧɨɜɚɧɢɯ ɚɧɤɟɪɧɢɯ ɫɢɫɬɟɦ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɫɬɚɧɨɜɥɟɧɧя ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɧɚɩɪɭɠɟɧɨ-

ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɫɬɚɧɭ (НДɋ) ɩɨɪɿɞ ɧɚɜɤɨɥɨ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɜɿɞ ɝɟɨɦɟɯɚɧɿɱɧɢɯ 
ɮɚɤɬɨɪɿɜ, ɪɨɡɬɚɲɭɜɚɧɧя ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɭ ɫɢɫɬɟɦɿ ɤɨɦɛɿɧɨ-
ɜɚɧɨɝɨ ɤɪɿɩɥɟɧɧя ɬɚ ɨɛґɪɭɧɬɭɜɚɧɧя ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɜɬɨɪɧɨɝɨ ɜɢɤɨɪɢ-
ɫɬɚɧɧя ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ є ɚɤɬɭɚɥьɧɢɦ ɧɚɭɤɨɜɢɦ ɡɚɜɞɚɧɧяɦ, ɳɨ ɦɚє ɜɚɠɥɢɜɟ 

ɡɧɚɱɟɧɧя ɞɥя ɝɿɪɧɢɱɨɞɨɛɭɜɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɍɤɪɚʀɧɢ. 
Зɜ’ɹɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. Ⱦɢɫɟɪɬɚɰɿɣ-

ɧɚ ɪɨɛɨɬɚ ɜɢɤɨɧɚɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ «ɋɬɪɚɬɟɝɿʀ ɪɨɡɜɢɬɤɭ ɩɚɥɢɜɧɨ-ɟɧɟɪɝɟɬɢɱɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ ɍɤɪɚʀɧɢ ɞɨ 2030 ɪɨɤɭ» (ȼɭɝɿɥɶɧɚ ɩɪɨɦɢɫɥɨɜɿɫɬɶ), ɉɪɨɝɪɚɦɢ «ɍɤɪɚʀɧ-
ɫɶɤɟ ɜɭɝɿɥɥɹ», ɡɚɬɜɟɪɞɠɟɧɨʀ ɩɨɫɬɚɧɨɜɨɸ Ʉɚɛɿɧɟɬɭ ɦɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ (№ 1205 ɜɿɞ  
19 ɜɟɪɟɫɧɹ 2001 ɪ.), ɿ ɩɥɚɧɿɜ ɞɟɪɠɛɸɞɠɟɬɧɢɯ ɪɨɛɿɬ Ⱦɟɪɠɚɜɧɨɝɨ ȼɇɁ «ɇɚɰɿɨɧɚɥɶɧɢɣ 
ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪɫɢɬɟɬ»: ɬɟɦɚ Ƚɉ-469 «Ɋɨɡɪɨɛɤɚ ɡɚɫɚɞ ɫɢɧɬɟɡɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɿ ɝɟɨ-
ɦɟɯɚɧɿɱɧɢɯ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɚɦɢ ɩɿɞɡɟɦɧɢɯ ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ» (№ ɞɟɪɠɪɟєɫɬ-
ɪɚɰɿʀ 0114U006105), ɬɟɦɚ Ƚɉ-474 «Ɋɨɡɜɢɬɨɤ ɧɚɭɤɨɜɢɯ ɨɫɧɨɜ ɭɩɪɚɜɥɿɧɧɹ ɧɚɜɚɧɬɚ-
ɠɟɧɧɹɦ ɤɪɿɩɢɥɶɧɢɯ, ɨɯɨɪɨɧɧɢɯ ɫɢɫɬɟɦ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɜɢɪɨɛɨɤ. ɉɿɞ-
ɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɬɢɩɢɥɨɜɨɝɨ ɡɚɯɢɫɬɭ» (№ ɞɟɪɠɪɟєɫɬɪɚɰɿʀ 0115U002295), 
ɞɟ ɚɜɬɨɪ ɛɭɜ ɜɢɤɨɧɚɜɰɟɦ. 

Ɇɟɬɚ ɿ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ.  
Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɫɢɫɬɟɦɢ ɤɪɿɩɥɟɧɧɹ ɜɢʀɦɤɨɜɢɯ 

ɜɢɪɨɛɨɤ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɦɢ ɬɚ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɡɚɤɨɧɨɦɿɪɧɨɫ-
ɬɟɣ ɡɦɿɧɢ ɇȾɋ ɨɬɨɱɭɸɱɢɯ ɩɨɪɿɞ ɬɚ ʀɯ ɡɦɿɰɧɟɧɧɹ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɦɨɠɥɢɜɨɫɬɿ ɩɨɜɬɨ-
ɪɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. 

ɉɨɫɬɚɜɥɟɧɚ ɦɟɬɚ ɞɨɫɹɝɚєɬɶɫɹ ɲɥɹɯɨɦ ɜɢɪɿɲɟɧɧɹ ɬɚɤɢɯ ɡɚɜɞɚɧь ɞɨɫɥɿɞɠɟɧɧя: 
– ɜɢɤɨɧɚɬɢ ɚɧɚɥɿɡ ɫɬɪɭɤɬɭɪɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɧɚɞɜɭɝɿɥɶɧɨʀ ɬɨɜɳɿ ɣ ɦɟɯɚɧɿɡɦɭ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɭ ɡɨɧɿ ɜɩɥɢɜɭ ɨɱɢɫɧɢɯ ɪɨɛɿɬ; 
– ɩɨɛɭɞɭɜɚɬɢ ɬɚ ɨɛʉɪɭɧɬɭɜɚɬɢ ɝɟɨɦɟɯɚɧɿɱɧɿ ɦɨɞɟɥɿ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɟɤɫɩɟɪɢ-

ɦɟɧɬɿɜ, ɳɨ ɦɿɫɬɹɬɶ ɫɢɫɬɟɦɢ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɚɧɤɟɪɧɨɝɨ ɤɪɿɩɥɟɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ; 
– ɭɫɬɚɧɨɜɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɭ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɇȾɋ ɤɨɦɛɿ-

ɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɜ ɫɤɥɟɩɿɧɧɿ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ; 
– ɪɨɡɪɨɛɢɬɢ ɪɚɰɿɨɧɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɞɥɹ  

ɡɦɿɰɧɟɧɧɹ ɩɨɪɿɞ ɫɤɥɟɩɿɧɧɹ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ; 
– ɩɪɨɜɟɫɬɢ ɲɚɯɬɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɭɞɨɫɤɨɧɚɥɟɧɨʀ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɬɚ  

ɨɰɿɧɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ʀʀ ɡɚɫɬɨɫɭɜɚɧɧɹ. 
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Іɞɟɹ ɪɨɛɨɬɢ ɩɨɥɹɝɚє ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɇȾɋ ɩɨɪɿɞ  
ɿ ɟɥɟɦɟɧɬɿɜ ɤɪɿɩɥɟɧɧɹ ɞɥɹ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɫɢɫɬɟɦɢ ɤɪɿɩɥɟɧɧɹ ɜɢʀɦɤɨ-
ɜɢɯ ɜɢɪɨɛɨɤ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɦɢ ɬɚ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ. 

Ɉɛ'єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɩɪɨɰɟɫ ɡɦɿɰɧɟɧɧɹ ɲɚɪɭɜɚɬɨɝɨ ɦɚɫɢɜɭ ɫɥɚɛɤɢɯ ɩɨɪɿɞ 
ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɦɢ ɬɚ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ ɩɨɤɪɿɜɥɿ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ ɭ ɡɨɧɿ ɜɩɥɢ-
ɜɭ ɨɱɢɫɧɢɯ ɪɨɛɿɬ. 

ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɬɚ ɩɚɪɚɦɟɬɪɢ ɫɢɥɨɜɨʀ ɜɡɚєɦɨɞɿʀ 
ɨɬɨɱɭɸɱɨɝɨ ɦɚɫɢɜɭ ɡ ɫɢɫɬɟɦɨɸ ɤɪɿɩɥɟɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɦɢ 
ɬɚ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ ɩɪɢ ɡɦɿɰɧɟɧɧɿ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ ɭ ɪɨɛɨɬɿ ɜɢɤɨ-
ɪɢɫɬɚɧɨ ɤɨɦɩɥɟɤɫɧɢɣ ɩɿɞɯɿɞ, ɳɨ ɜɤɥɸɱɚє ɚɧɚɥɿɡ ɩɪɨɰɟɫɿɜ ɫɬɪɭɤɬɭɪɧɢɯ ɩɟɪɟɬɜɨ-
ɪɟɧɶ ɜɭɝɥɟɜɦɿɳɭɸɱɨʀ ɬɨɜɳɿ ɧɚɜɤɨɥɨ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɩɪɢ ʀɯ ɨɤɪɟɦɨɦɭ ɤɪɿɩ-
ɥɟɧɧɿ; ɱɢɫɟɥɶɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɚɧɚɥɿɡ ɇȾɋ ɜɚɧɬɚɠɨɧɟɫɭɱɢɯ ɟɥɟɦɟɧɬɿɜ ɝɟɨɦɟɯɚɧɿ-
ɱɧɨʀ ɫɢɫɬɟɦɢ, ɚ ɬɚɤɨɠ ɲɚɯɬɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɭɞɨɫɤɨɧɚɥɟɧɨʀ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɬɚ 
ɨɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ʀʀ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

ɇɚɭɤɨɜɿ ɩɨɥɨɠɟɧɧɹ, ɳɨ ɜɢɧɨɫɹɬɶɫɹ ɚɜɬɨɪɨɦ ɧɚ ɡɚɯɢɫɬ: 
1. Ɉɛɥɚɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ ɤɪɿɩɢɥɶɧɿɣ ɫɢɫɬɟɦɿ ɡ ɤɚ-

ɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɨɤɚɡɧɢɤɨɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɨɹɜɭ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ, 
ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɟɤɫɩɨɧɟɧɰɿɣɧɿɣ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ 
ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ.  

2. Ɋɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɿ ɭɦɨɜɢ ɪɿɜɧɨɦɿɰɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ ɤɪɿɩɥɟɧɧɹ  
ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɫɬɚɛɿɥɶɧɿɫɬɸ ɩɚɪɚɦɟɬɪɿɜ ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɚɧɚɬ-
ɧɢɯ ɚɧɤɟɪɿɜ (0,8 – 1,1 ɦ ɜɿɞ ɜɟɪɬɢɤɚɥɶɧɨʀ ɨɫɿ ɜɢɪɨɛɤɢ), ʀɯ ɤɭɬɿɜ ɧɚɯɢɥɭ ɞɨ ɝɨɪɢɡɨɧ-
ɬɚɥɿ (65 – 80º), ɚ ɬɚɤɨɠ ɩɚɪɚɦɟɬɪɚɦɢ ɪɨɡɦɿɳɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ: ɤɭɬɢ 
ɧɚɯɢɥɭ ɡɦɿɧɸɸɬɶɫɹ ɡɚ ɫɬɟɩɟɧɟɜɨɸ ɡɚɥɟɠɧɿɫɬɸ ɜɿɞ ɤɨɨɪɞɢɧɚɬ ʀɯ ɭɫɬɚɧɨɜɥɟɧɧɹ, ɳɨ  
ɥɿɧɿɣɧɨ ɩɨɜ’ɹɡɚɧɿ ɡ ɩɚɪɚɦɟɬɪɨɦ ɬɚ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɥɨɝɚɪɢɮɦɿɱɧɿɣ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɜɟɥɢɱɢɧɢ ɩɨɤɚɡɧɢɤɚ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ: 
– ɭɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ ɡɚɥɟɠɧɿɫɬɶ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɥɟɧɧɹ ɿ ɤɭɬɚ ɧɚɯɢɥɭ 

ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ ɫɤɥɟɩɿɧɧɿ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ ɜɿɞ ɩɨɤɚɡɧɢɤɚ ɿɧɬɟɧɫɢɜ-
ɧɨɫɬɿ ɩɪɨɹɜɭ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ 
ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ; 

– ɭɬɨɱɧɟɧɨ ɞɿɚɩɚɡɨɧ ɡɦɿɧɢ ɩɚɪɚɦɟɬɪɿɜ ɭɫɬɚɧɨɜɥɟɧɧɹ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɭ 
ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɡɚɥɟɠɧɨ ɜɿɞ ɬɢɩɨɪɨɡɦɿɪɭ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ ɬɚ ɜɫɬɚ-
ɧɨɜɥɟɧɨ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞɧɨɫɧɢɯ ɞɨɜɠɢɧ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɬɚ  
ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɭ ɫɢɫɬɟɦɿ ɜɿɞ ɡɦɿɧɢ ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ 
ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ; 

– ɭɬɨɱɧɟɧɨ ɤɪɢɬɟɪɿɣ ɨɰɿɧɤɢ ɪɿɜɧɹ ɨɩɨɪɭ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɬɚ ɤɚɧɚɬɧɢɯ ɚɧɤɟ-
ɪɿɜ ɭ ɤɨɦɛɿɧɨɜɚɧɿɣ ɫɢɫɬɟɦɿ ɜɿɞ ɝɥɢɛɢɧɢ ɪɨɡɦɿɳɟɧɧɹ ɜɢɪɨɛɤɢ ɣ ɩɨɤɚɡɧɢɤɚ ɿɧɬɟɧɫɢ-
ɜɧɨɫɬɿ ɩɪɨɹɜɭ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ ɿ ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɨ-
ɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ. 

ɇɚɭɤɨɜɟ ɡɧɚɱɟɧɧɹ ɪɨɛɨɬɢ ɩɨɥɹɝɚє ɭ ɜɫɬɚɧɨɜɥɟɧɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ 
ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɫɬɚɧɭ ɡɦɿɰɧɟɧɨɝɨ ɦɚɫɢɜɭ ɧɚɜɤɨɥɨ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ 
ɜɿɞ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ, ɩɚɪɚɦɟɬɪɿɜ ɭɫɬɚɧɨɜɥɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ 
ɚɧɤɟɪɿɜ (ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ; ɤɭɬɢ ɧɚɯɢɥɭ ɞɨ ɝɨɪɢɡɨɧɬɚɥɿ) ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɡɚ-
ɫɬɨɫɭɜɚɧɧɹ ɤɨɦɛɿɧɨɜɚɧɢɯ ɚɧɤɟɪɧɢɯ ɫɢɫɬɟɦ ɤɪɿɩɥɟɧɧɹ. 
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ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ: 
– ɨɛʉɪɭɧɬɨɜɚɧɨ ɦɚɥɨɜɢɬɪɚɬɧɭ ɬɟɯɧɨɥɨɝɿɸ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ, 

ɳɨ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ, ɲɥɹɯɨɦ ɡɦɿɰɧɟɧɧɹ ʀɯ ɩɨɤɪɿɜɥɿ ɜ ɲɚɪɭɜɚɬɨɦɭ  
ɦɚɫɢɜɿ ɫɥɚɛɤɢɯ ɩɨɪɿɞ ɤɨɦɛɿɧɨɜɚɧɢɦɢ ɚɧɤɟɪɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɜ ɫɤɥɚɞɿ ɫɬɚɥɟɩɨɥɿɦɟ-
ɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ; 

– ɪɨɡɪɨɛɥɟɧɨ ɧɚɭɤɨɜɨ-ɨɛʉɪɭɧɬɨɜɚɧɭ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɪɚɰɿɨɧɚɥɶɧɢɯ  
ɩɚɪɚɦɟɬɪɿɜ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ. 

Ɋɟɚɥɿɡɚɰɿɹ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɛɨɬɢ. Ɇɟɬɨɞɢɤɚ ɪɨɡɪɚɯɭɧɤɭ ɪɚɰɿɨɧɚɥɶɧɢɯ ɩɚɪɚ-
ɦɟɬɪɿɜ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ, ɳɨ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ, ɭ 
ɲɚɪɭɜɚɬɨɦɭ ɦɚɫɢɜɿ ɫɥɚɛɤɢɯ ɩɨɪɿɞ (ɡɚɬɜɟɪɞɠɟɧɨ ɇȽɍ ɿ ɉȺɌ «ȾɌȿɄ ɉɚɜɥɨɝɪɚɞɜɭ-
ɝɿɥɥɹ» 08.06.2015 ɪ.) ɬɚ ɪɨɛɨɱɚ ɞɨɤɭɦɟɧɬɚɰɿɹ ɡ ɩɪɨɜɟɞɟɧɧɹ ɿ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢɪɨɛɨɤ 
ɜɩɪɨɜɚɞɠɟɧɿ ɧɚ ɲɚɯɬɚɯ ɉȺɌ «ȾɌȿɄ ɉɚɜɥɨɝɪɚɞɜɭɝɿɥɥɹ» (ɞɨɜɿɞɤɚ ɩɪɨ ɜɩɪɨɜɚɞɠɟɧɧɹ 
ɪɟɡɭɥɶɬɚɬɿɜ ɧɚ ɲɚɯɬɚɯ ɒɍ «ɉɟɪɲɨɬɪɚɜɟɧɫɶɤɟ» ɜɿɞ 11.02.2016 ɪ., ɪɨɡɪɚɯɭɧɨɤ ɮɚɤ-
ɬɢɱɧɨɝɨ ɟɤɨɧɨɦɿɱɧɨɝɨ ɟɮɟɤɬɭ ɧɚ ɲɚɯɬɿ «Ɂɚɯɿɞɧɨ-Ⱦɨɧɛɚɫɶɤɚ» ɜɿɞ 09.02.2016 ɪ.;). 

Ɉɛґɪɭɧɬɨɜɚɧɿɫɬɶ ɿ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɧɚɭɤɨɜɢɯ ɩɨɥɨɠɟɧɶ, ɜɢɫɧɨɜɤɿɜ ɿ ɪɟɤɨɦɟɧ-
ɞɚɰɿɣ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɩɪɨɛɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɞɨɫɥɿɞɠɟɧɶ, ɩɨɥɨɠɟɧɶ 
ɦɟɯɚɧɿɤɢ ɬɜɟɪɞɨɝɨ ɬɿɥɚ, ɳɨ ɞɟɮɨɪɦɭєɬɶɫɹ, ɦɟɯɚɧɿɤɢ ɩɿɞɡɟɦɧɢɯ ɫɩɨɪɭɞ ɿ ɦɟɯɚɧɿɤɢ 
ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɩɪɨɜɟɞɟɧɧɹɦ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɡ ɨɰɿ-
ɧɤɢ ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ ɤɪɿɩɢɥɶɧɢɯ ɫɢɫɬɟɦ ɿ ɞɨɫɬɚɬɧɶɨɸ ɡɛɿɠɧɿɫɬɸ ɧɚɬɭɪɧɢɯ ɲɚɯɬ-
ɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ (85%) ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɱɢɫɟɥɶɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ. 

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ. Ⱥɜɬɨɪɨɦ ɞɢɫɟɪɬɚɰɿʀ ɜɢɡɧɚɱɟɧɨ: ɦɟɬɚ, ɿɞɟɹ 
ɪɨɛɨɬɢ, ɨɛ’єɤɬ ɿ ɩɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɶ, ɧɚɭɤɨɜɿ ɩɨɥɨɠɟɧɧɹ; ɪɨɡɪɨɛɥɟɧɚ ɦɨɞɟɥɶ ɪɨɡ-
ɪɚɯɭɧɤɭ ɫɢɫɬɟɦɢ «ɦɚɫɢɜ – ɤɪɿɩɥɟɧɧɹ»; ɨɬɪɢɦɚɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɪɨɡɩɨɞɿɥɭ ɇȾɋ ɜ 
ɦɚɫɢɜɿ ɬɚ ɤɪɿɩɥɟɧɧɿ; ɚɧɚɥɿɡ ɫɬɪɭɤɬɭɪɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɧɚɞɜɭɝɿɥɶɧɨʀ ɬɨɜɳɿ ɣ ɦɟɯɚ-
ɧɿɡɦ ɮɨɪɦɭɜɚɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɪɿɩɢɥɶɧɭ ɫɢɫɬɟɦɭ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ; ɨɛɪɨɛ-
ɤɚ ɪɟɡɭɥɶɬɚɬɿɜ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ; ɜɢɫɧɨɜɤɢ ɿ ɪɟɤɨɦɟɧɞɚɰɿʀ; ɪɨɡɪɨɛɤɚ 
ɦɟɬɨɞɢɤɢ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɤɪɿɩɥɟɧɧɹ ɜɢʀɦ-
ɤɨɜɨʀ ɜɢɪɨɛɤɢ. Ⱥɜɬɨɪ ɛɪɚɜ ɛɟɡɩɨɫɟɪɟɞɧɸ ɭɱɚɫɬɶ ɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧ-
ɧɹɯ. Ɍɟɤɫɬ ɞɢɫɟɪɬɚɰɿʀ ɧɚɩɢɫɚɧɨ ɨɫɨɛɢɫɬɨ ɚɜɬɨɪɨɦ. 

Ⱥɩɪɨɛɚɰɿɹ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɛɨɬɢ. Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɞɢɫɟɪɬɚɰɿʀ ɞɨɩɨɜɿɞɚɥɢ-
ɫɹ, ɨɛɝɨɜɨɪɸɜɚɥɢɫɹ ɬɚ ɨɬɪɢɦɚɥɢ ɫɯɜɚɥɟɧɧɹ ɧɚ ɦɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɢɯ 
ɤɨɧɮɟɪɟɧɰɿɹɯ «ɒɤɨɥɚ ɩɿɞɡɟɦɧɨʀ ɪɨɡɪɨɛɤɢ» (Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ – əɥɬɚ, 2013; Ȼɟɪ-
ɞɹɧɫɶɤ, 2014, 2015), ɏɏIV ɿ ɏɏV ɦɿɠɧɚɪɨɞɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ «ɒɤɨɥɚ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɩɿɞɡɟɦɧɨʀ» (Ʉɪɚɤɿɜ, ɉɨɥɶɳɚ, 2015, 2016); ɬɟɯɧɿɱɧɢɯ ɪɚɞɚɯ ɉȺɌ «ȾɌȿɄ ɉɚɜɥɨɝɪɚɞ-
ɜɭɝɿɥɥɹ» (2012 – 2016) ɿ ɧɚɭɤɨɜɢɯ ɫɟɦɿɧɚɪɚɯ ȾȼɇɁ «ɇɚɰɿɨɧɚɥɶɧɢɣ ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪ-
ɫɢɬɟɬ» (2012 – 2016). 

ɉɭɛɥɿɤɚɰɿʀ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɩɭɛɥɿɤɨɜɚɧɨ 12 ɧɚɭɤɨ-
ɜɢɯ ɩɪɚɰɶ (1 ɛɟɡ ɫɩɿɜɚɜɬɨɪɿɜ), ɭ ɬ.ɱ. 2 ɤɨɥɟɤɬɢɜɧɿ ɦɨɧɨɝɪɚɮɿʀ, 4 ɮɚɯɨɜɿ ɧɚɭɤɨɜɿ ɜɢ-
ɞɚɧɧɹ ɍɤɪɚʀɧɢ, 1 ɡ ɹɤɢɯ ɭ ɜɢɞɚɧɧɹɯ ɿɧɨɡɟɦɧɢɯ ɞɟɪɠɚɜ, 5 ɫɬɚɬɟɣ ɭ ɡɛɿɪɧɢɤɭ ɦɿɠɧɚ-
ɪɨɞɧɢɯ ɤɨɧɮɟɪɟɧɰɿɣ ɿ ɡɚɬɜɟɪɞɠɟɧɢɣ ɧɨɪɦɚɬɢɜɧɢɣ ɞɨɤɭɦɟɧɬ. 

ɋɬɪɭɤɬɭɪɚ ɣ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ. Ⱦɢɫɟɪɬɚɰɿɹ ɫɤɥɚɞɚєɬɶɫɹ ɡɿ ɜɫɬɭɩɭ, 4 ɪɨɡɞɿ-
ɥɿɜ, ɜɢɫɧɨɜɤɿɜ ɿ ɩɟɪɟɥɿɤɭ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ ɿɡ 97 ɧɚɣɦɟɧɭɜɚɧɶ ɧɚ 10 ɫɬɨɪɿɧɤɚɯ;  
ɦɿɫɬɢɬɶ 148 ɫɬɨɪɿɧɨɤ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɭ, 36 ɪɢɫɭɧɤɿɜ ɧɚ 5 ɫɬɨɪɿɧɤɚɯ, 2 ɬɚɛɥɢ-
ɰɿ ɣ 4 ɞɨɞɚɬɤɢ ɧɚ 12 ɫɬɨɪɿɧɤɚɯ; ɡɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɪɨɛɨɬɢ – 165 ɫɬɨɪɿɧɨɤ. 
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ɈɋɇɈȼɇɂɃ ɁɆȱɋɌ ɊɈȻɈɌɂ 

ɍ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɞɨɫɥɿɞɠɟɧɨ ɩɪɨɹɜɢ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ ɭ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɤɚɯ 
ɩɪɢ ɫɬɪɭɤɬɭɪɧɨɦɭ ɩɟɪɟɬɜɨɪɟɧɧɿ ɜɦɿɳɭɸɱɢɯ ɩɨɪɿɞ ɚɧɤɟɪɧɢɦ ɡɦɿɰɧɟɧɧɹɦ. Ɂɧɚɱɧɢɣ 

ɜɧɟɫɨɤ ɭ ɪɨɡɜɢɬɨɤ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɝɨ ɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɫɩɨɫɨɛɭ ɩɿɞɜɢɳɟɧɧɹ 
ɫɬɿɣɤɨɫɬɿ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɧɚ ɲɚɯɬɚɯ Ɂɚɯɿɞɧɨɝɨ Ⱦɨɧɛɚɫɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɟɫɭɱɨʀ 
ɡɞɚɬɧɨɫɬɿ ɩɪɢɤɨɧɬɭɪɧɨɝɨ ɩɨɪɨɞɧɨɝɨ ɦɚɫɢɜɭ ɲɥɹɯɨɦ ɣɨɝɨ ɚɧɤɟɪɧɨɝɨ ɡɦɿɰɧɟɧɧɹ ɜɧɟ-
ɫɥɢ ɛɚɝɚɬɨ ɮɚɯɿɜɰɿɜ ɝɿɪɧɢɱɨʀ ɫɩɪɚɜɢ ɍɤɪɚʀɧɢ: Ȼɭɥɚɬ Ⱥ.Ɏ., Ȼɨɧɞɚɪɟɧɤɨ ȼ.ȱ., ȼɿɜɱɚɪɟ-
ɧɤɨ Ɉ.ȼ., ȼɢɧɨɝɪɚɞɨɜ ȼ.ȼ., Ʉɨɜɚɥɟɜɫɶɤɚ ȱ.Ⱥ., Ʉɪɭɤɨɜɫɶɤɢɣ Ɉ.ɉ., Ʉɭɡɶɦɟɧɤɨ Ɉ.Ɇ., 
Ʉɢɪɢɱɟɧɤɨ ȼ.ə., Ɋɹɛɰɟɜ Ɉ.ȼ., ɋɢɦɚɧɨɜɢɱ Ƚ.Ⱥ., ɍɫɚɱɟɧɤɨ Ȼ.Ɇ., ɒɦɢɝɨɥɶ Ⱥ.ȼ. ɬɚ ɿɧ., 
ɚɥɟ ɞɨɫɿ ɧɟ ɜɫɬɚɧɨɜɥɟɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɧɚɩɪɭɠɟɧɨɝɨ ɫɬɚɧɭ ɩɨɪɿɞ ɧɚɜɤɨɥɨ 
ɜɢɪɨɛɨɤ ɜɿɞ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɿ ɪɨɡɬɚɲɭɜɚɧɧɹ ɚɧɤɟɪɿɜ ɭ ɫɢɫɬɟɦɿ ɤɨɦɛɿɧɨɜɚ-
ɧɨɝɨ ɤɪɿɩɥɟɧɧɹ. 

Ⱥɧɚɥɿɡ ɬɟɧɞɟɧɰɿɣ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɤɟɪɿɜ ɭ ɫɤɥɚɞɿ ɤɪɿɩɢɥɶɧɢɯ ɫɢɫɬɟɦ ɝɿɪɧɢ-
ɱɢɯ ɜɢɪɨɛɨɤ ɩɨɤɚɡɚɜ ɪɨɡɲɢɪɟɧɧɹ ɨɛɥɚɫɬɿ ɣ ɨɛ’єɦɿɜ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɤɨɦɛɿɧɚɰɿʀ 
ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɞɥɹ ɡɦɿɰɧɟɧɧɹ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɹɤ ɫɚɦɨɫɬɿɣɧɨɝɨ 

ɤɪɿɩɥɟɧɧɹ ɬɚɤ ɿ ɜ ɫɩɨɥɭɱɟɧɧɿ ɡ ɿɧɲɢɦɢ ɬɢɩɚɦɢ ɩɿɞɬɪɢɦɭɸɱɢɯ ɤɪɿɩɥɟɧɶ. Ɍɚɤɿ  
ɬɟɯɧɿɱɧɿ ɪɿɲɟɧɧɹ ɧɚɡɜɚɧɿ «ɤɨɦɛɿɧɨɜɚɧɿ ɚɧɤɟɪɧɿ ɫɢɫɬɟɦɢ», ɨɫɤɿɥɶɤɢ ɡɚ ɫɜɨєɸ ɫɭɬɬɸ 

ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɤɨɦɛɿɧɚɰɿɹ ɞɜɨɯ ɬɢɩɿɜ ɚɧɤɟɪɿɜ, ɹɤɿ ɞɨɫɢɬɶ ɪɨɡɪɿɡɧɹɸɬɶɫɹ ɡɚ  
ɫɜɨʀɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɿ ɡɚɜɞɚɧɧɹɦ, ɳɨ ɜɢɤɨɧɭєɬɶɫɹ, ɡɿ ɡɦɿɰɧɟɧɧɹ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ  
ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ. ɐɿ ɬɟɯɧɨɥɨɝɿʀ ɚɧɤɟɪɧɨɝɨ ɡɦɿɰɧɟɧɧɹ ɧɚɣɛɿɥɶɲ ɚɤɬɢɜɧɨ ɡɚɫɬɨɫɨ-
ɜɭɸɬɶɫɹ ɭ ɲɚɪɭɜɚɬɢɯ ɫɥɚɛɤɢɯ ɩɨɪɨɞɚɯ, ɧɚɩɪɢɤɥɚɞ, ɭ Ɂɚɯɿɞɧɨɦɭ Ⱦɨɧɛɚɫɿ. Ɍɨɦɭ 
ɞɨɰɿɥɶɧɨ ɨɰɿɧɢɬɢ ɫɬɭɩɿɧɶ ɜɩɥɢɜɭ ɚɧɤɟɪɧɨɝɨ ɡɦɿɰɧɟɧɧɹ ɧɚ ɦɟɯɚɧɿɡɦ ɩɟɪɟɬɜɨɪɟɧɧɹ 
ɫɬɪɭɤɬɭɪɢ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ.  

Ʉɥɚɫɢɱɧɚ ɬɟɨɪɿɹ ɜɢɝɢɧɭ ɛɚɥɨɤ ɿ ɩɥɢɬ ɫɬɜɟɪɞɠɭє, ɳɨ ɦɚɤɫɢɦɚɥɶɧɿ ɝɨɪɢɡɨɧɬɚ-
ɥɶɧɿ ɧɚɩɪɭɠɟɧɧɹ ɪɨɡɬɹɝɚɧɧɹ (ɫɬɢɫɧɟɧɧɹ) z  ɜɢɧɢɤɚɸɬɶ ɭ ɩɨɜɟɪɯɧɟɜɢɯ ɞɿɥɹɧɤɚɯ  

ɛɚɥɤɢ (ɩɥɢɬɢ), ɚ ʀɯ ɜɟɥɢɱɢɧɚ ɨɛɟɪɧɟɧɨ ɩɪɨɩɨɪɰɿɣɧɚ ɤɜɚɞɪɚɬɭ ɬɨɜɳɢɧɢ ɛɚɥɤɢ  
(ɲɚɪɭ). əɤɳɨ ɡ’єɞɧɚɬɢ ɚɧɤɟɪɚɦɢ ɞɜɚ ɩɨɪɨɞɧɢɯ ɲɚɪɢ, ɬɨ ɨɩɿɪ ɜɢɝɢɧɭ ɨɛ’єɞɧɚɧɢɯ 
ɲɚɪɿɜ ɡɛɿɥɶɲɭєɬɶɫɹ ɭ ɱɨɬɢɪɢ ɪɚɡɢ, ɬɨɞɿ ɹɤ ʀɯ ɫɭɦɚɪɧɢɣ ɨɩɿɪ ɩɪɢ ɪɨɡɞɿɥɶɧɨɦɭ ɜɢɝɢɧɿ 
ɤɨɠɧɨɝɨ ɲɚɪɭ ɡɪɨɫɬɚє ɬɿɥɶɤɢ ɜɞɜɿɱɿ. ɉɪɢ ɪɨɡɞɿɥɶɧɨɦɭ ɞɟɮɨɪɦɭɜɚɧɧɿ ɩɨɪɨɞɧɢɯ ɲɚ-
ɪɿɜ ɪɨɡɬɹɝɚɥɶɧɿ ɧɚɩɪɭɠɟɧɧɹ ɦɚɸɬɶ ɩɿɞɜɢɳɟɧɭ ɜɟɥɢɱɢɧɭ ɬɚ ɩɪɢ ɫɭɬɬєɜɨɦɭ ɜɢɝɢɧɿ 
ɲɚɪɭ ɩɟɪɟɜɢɳɭɸɬɶ ɨɩɿɪ ɩɨɪɨɞɢ ɧɚ ɪɨɡɬɹɝɚɧɧɹ – ɩɨɱɢɧɚєɬɶɫɹ ɪɨɡɜɢɬɨɤ ɬɪɿɳɢɧ  
ɪɨɡɪɢɜɭ ɡɚ ɩɨɬɭɠɧɿɫɬɸ ɲɚɪɭ. ɉɪɢ ɫɩɿɥɶɧɨɦɭ ɞɟɮɨɪɦɭɜɚɧɧɿ ɨɛ’єɞɧɚɧɢɯ ɚɧɤɟɪɚɦɢ 
ɩɨɪɨɞɧɢɯ ɲɚɪɿɜ ɩɿɞɜɢɳɭєɬɶɫɹ ɦɨɦɟɧɬ ɨɩɨɪɭ ʀɯ ɩɟɪɟɪɿɡɭ, ɳɨ ɨɛɭɦɨɜɥɸє ɡɧɢɠɟɧɧɹ 
ɦɚɤɫɢɦɭɦɿɜ ɧɚɩɪɭɠɟɧɶ z , ɭ ɬɨɦɭ ɱɢɫɥɿ ɣ ɪɨɡɬɹɝɚɥɶɧɢɯ. ɉɪɨɰɟɫ ɩɨɹɜɢ ɣ ɪɨɡɜɢɬɤɭ 
ɬɪɿɳɢɧ ɪɨɡɪɢɜɭ ɫɩɨɜɿɥɶɧɸєɬɶɫɹ ɿ ɧɟ ɤɨɠɧɢɣ ɡɧɚɤɨɡɦɿɧɧɢɣ ɜɢɝɢɧ ɡɦɿɰɧɟɧɨʀ ɚɧɤɟ-
ɪɚɦɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɪɨɡɩɨɞɿɥɭ ɡɞɜɨєɧɢɯ ɩɨɪɨɞɧɢɯ ɲɚɪɿɜ 
ɧɚ ɛɥɨɤɢ. Ʉɪɿɦ ɬɨɝɨ, ɩɪɢ ɡɛɿɥɶɲɟɧɿɣ ɩɨɬɭɠɧɨɫɬɿ ɜɚɧɬɚɠɨɧɟɫɭɱɨʀ ɛɚɥɤɢ (ɩɥɢɬɢ) ɩɿɞ-
ɜɢɳɭєɬɶɫɹ ʀʀ ɠɨɪɫɬɤɿɫɬɶ, ɳɨ ɨɛɦɟɠɭє ɜɟɥɢɱɢɧɭ ɩɪɨɝɢɧɿɜ ɲɚɪɿɜ ɿ ɡɧɢɠɭє ɣɦɨɜɿɪ-
ɧɿɫɬɶ ɪɭɣɧɭɜɚɧɧɹ ɰɶɨɝɨ ɨɛ’єɦɭ ɩɨɪɨɞɢ ɬɚ ɪɨɡɩɚɞɭ ɪɨɡɩɿɪɧɨʀ ɫɢɫɬɟɦɢ ɧɚ ɨɤɪɟɦɿ 
ɛɥɨɤɢ, ɳɨ ɨɩɭɫɤɚɸɬɶɫɹ. Ȼɟɡɭɦɨɜɧɨ, ɩɪɨɰɟɫ ɪɨɡɩɨɞɿɥɭ ɧɚ ɛɥɨɤɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɣ ɭ 
ɡɦɿɰɧɟɧɿɣ ɚɧɤɟɪɚɦɢ ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɩɨɤɪɿɜɥɿ, ɚɥɟ ɡ ɩɿɞɜɢɳɟɧɨɸ ɞɨɜɠɢɧɨɸ ɿ ɩɨɬɭɠ-
ɧɿɫɬɸ ɛɥɨɤɿɜ. Ɉɬɠɟ, ɭ ɪɨɡɩɿɪɧɿɣ ɫɢɫɬɟɦɿ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɡɧɢɠɭєɬɶɫɹ ɤɿɥɶɤɿɫɬɶ ɜɡɚє-
ɦɨɞɿɸɱɢɯ ɟɥɟɦɟɧɬɿɜ, ɚ ɰɟ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɿɞɨɦɢɯ ɩɨɥɨɠɟɧɶ ɪɨɡɪɚɯɭɧɤɭ ɛɚɝɚɬɨɲɚɪ-
ɧɿɪɧɢɯ ɜɚɧɬɚɠɨɧɟɫɭɱɢɯ ɫɢɫɬɟɦ, ɡɛɿɥɶɲɭє ɫɬɿɣɤɿɫɬɶ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ – ɩɿɞɜɢɳɭєɬɶɫɹ 
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ɪɟɚɤɰɿɹ ʀɯ ɨɩɨɪɭ ɝɿɪɫɶɤɨɦɭ ɬɢɫɤɭ ɬɚ ɡɧɢɠɭєɬɶɫɹ ɜɟɥɢɱɢɧɚ ɨɩɭɫɤɚɧɧɹ ɭ ɩɨɪɨɠɧɢɧɭ 
ɜɢɪɨɛɤɢ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɨɝɨ ɚɧɚɥɿɡɭ ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɦɟɬɭ ɬɚ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿ-
ɞɠɟɧɧɹ.  

ɍ ɞɪɭɝɨɦɭ ɪɨɡɞɿɥɿ ɧɚɜɟɞɟɧɨ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ 
ɬɚ ɚɧɚɥɿɡ ɇȾɋ ɩɪɢɤɨɧɬɭɪɧɢɯ ɩɨɪɿɞ ɿ ɛɚɡɨɜɨʀ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨ-
ɛɨɤ ɭ ɡɨɧɿ ɜɩɥɢɜɭ ɨɱɢɫɧɢɯ ɪɨɛɿɬ. 

Ɉɛɱɢɫɥɸɜɚɥɶɧɿ ɟɤɫɩɟɪɢɦɟɧɬɢ ɡ ɦɨɞɟɥɸɜɚɧɧɹ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɡɪɭ-
ɲɟɧɧɹ ɜɭɝɥɟɜɦɿɳɭɸɱɨɝɨ ɦɚɫɢɜɭ ɧɚɜɤɨɥɨ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɧɚ ɛɚɡɿ ɦɟɬɨɞɭ ɫɤɿɧ-
ɱɟɧɧɢɯ ɟɥɟɦɟɧɬɿɜ ɩɪɨɜɟɞɟɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɤɨɦɟɧɞɚɰɿɣ ȾȼɇɁ «ɇɚɰɿɨɧɚɥɶɧɢɣ 
ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪɫɢɬɟɬ». ɋɬɜɨɪɟɧɚ ɝɟɨɦɟɯɚɧɿɱɧɚ ɦɨɞɟɥɶ ɦɿɫɬɢɬɶ ɜɭɝɥɟɜɦɿɳɭɸɱɢɣ 

ɦɚɫɢɜ ɬɚ ɫɯɟɦɭ ɤɪɿɩɥɟɧɧɹ ɜɢɪɨɛɤɢ 

(ɪɢɫ. 1). Ɉɫɬɚɧɧɹ ɜɢɤɨɧɚɧɚ ɭ ɞɜɨɯ ɜɚɪɿ-
ɚɧɬɚɯ: ɿɫɧɭɸɱɚ ɤɪɿɩɢɥɶɧɚ ɫɢɫɬɟɦɚ ɜɿɞ-
ɩɨɜɿɞɧɨ ɞɨ ɬɟɯɧɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ ɧɚ 
ɩɪɨɜɟɞɟɧɧɹ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ (ɲɚɯɬɚ 
«ɘɜɿɥɟɣɧɚ»), ɳɨ ɧɚɡɜɚɧɚ «ɛɚɡɨɜɚ» ɬɚ 
ɜɞɨɫɤɨɧɚɥɟɧɚ ɫɯɟɦɚ ɤɪɿɩɥɟɧɧɹ, ɨɛʉɪɭ-
ɧɬɨɜɚɧɚ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɫɬɚɧɭ ɩɨɪɨɞ-
ɧɨɝɨ ɦɚɫɢɜɭ, ɛɚɡɨɜɨʀ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫ-
ɬɟɦɢ ɣ ɞɨɫɜɿɞɭ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢʀɦɤɨɜɢɯ 

ɜɢɪɨɛɨɤ. ɍ ɦɟɬɨɞɢɱɧɨɦɭ ɩɥɚɧɿ ɫɤɥɚ-
ɞɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɤɢɣ 
ɫɩɨɫɿɛ: ɭɡɚɝɚɥɶɧɟɧɧɹ ɭɹɜɥɟɧɶ ɩɪɨ ɦɟ-
ɯɚɧɿɡɦ ɡɪɭɲɟɧɧɹ ɧɚɞɜɭɝɿɥɶɧɨʀ ɬɨɜɳɿ ɬɚ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɢ-
ʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ; ɚɧɚɥɿɡ ɇȾɋ ɩɨɪɨɞ-
ɧɨɝɨ ɦɚɫɢɜɭ ɧɚɜɤɨɥɨ ɜɢɪɨɛɤɢ; ɨɰɿɧɤɚ 
ɇȾɋ ɜɚɧɬɚɠɨɧɟɫɭɱɢɯ ɟɥɟɦɟɧɬɿɜ ɛɚɡɨ-
ɜɨʀ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ; ɪɨɡɪɨɛɤɚ ɣ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɭɞɨɫɤɨɧɚɥɟɧɨʀ ɫɯɟɦɢ ɤɪɿɩɥɟɧ-
ɧɹ; ɪɨɡɪɚɯɭɧɨɤ ɬɚ ɚɧɚɥɿɡ ɇȾɋ ɝɟɨɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ «ɦɚɫɢɜ – ɪɚɦɚ – ɤɨɦɛɿɧɨɜɚ-
ɧɟ ɚɧɤɟɪɧɟ ɤɪɿɩɥɟɧɧɹ»; ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɜɩɥɢɜɭ ɨɫɧɨɜɧɢɯ ɝɟɨɦɟɯɚ-
ɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɇȾɋ ɜɚɧɬɚɠɨɧɟɫɭɱɢɯ ɟɥɟɦɟɧɬɿɜ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ 
ɩɪɢ ɡɦɿɰɧɟɧɧɿ ɫɤɥɟɩɿɧɧɹ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ ɣ ɭ ɫɩɨɥɭɱɟɧɧɿ ɡ ɤɪɿɩɥɟɧɧɹɦ Ʉɒɉɍ; 

ɪɨɡɪɨɛɤɚ ɦɟɬɨɞɢɤɢ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɫɤɥɟ-
ɩɿɧɧɹ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ; ɩɪɨɜɟɞɟɧɧɹ ɿ ɚɧɚɥɿɡ ɲɚɯɬɧɢɯ ɜɢɩɪɨɛɭɜɚɧɶ.  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɛɚɡɨɜɨʀ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɫɬɚɧɨɜɥɟɧɨ: ɧɚɣ-
ɛɿɥɶɲɭ ɧɟɛɟɡɩɟɤɭ ʀʀ ɫɬɿɣɤɨɫɬɿ ɧɟɫɭɬɶ ɫɬɨɹɤɢ ɪɚɦɢ, ɨɫɨɛɥɢɜɨ, ɡ ɛɨɤɭ ɜɢɪɨɛɥɟɧɨɝɨ 
ɩɪɨɫɬɨɪɭ; ɜɟɪɯɧɹɤ ɪɚɦɢ ɜɢɩɨɥɨɠɭєɬɶɫɹ ɡ ɜɢɝɢɧɨɦ ɭ ɩɨɪɨɠɧɢɧɭ ɜɢɪɨɛɤɢ ɜ 
ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɬɚ ɩɨɹɜɨɸ ɝɪɚɧɢɱɧɨɝɨ ɫɬɚɧɭ (   260 – 290 Ɇɉɚ) ɭ ɜɟɪɯɧɿɣ 
ɱɚɫɬɢɧɿ ɋȼɉ, ɚ ɜ ɨɛɥɚɫɬɿ ɤɨɧɬɚɤɬɭ ɡ ɰɟɧɬɪɚɥɶɧɢɦ ɫɬɨɹɤɨɦ ɤɪɿɩɥɟɧɧɹ ɩɨɫɢɥɟɧɧɹ 
ɩɥɚɫɬɢɱɧɿ ɞɟɮɨɪɦɚɰɿʀ ɪɨɡɜɢɜɚɸɬɶɫɹ ɳɟ ɛɿɥɶɲ ɿɧɬɟɧɫɢɜɧɨ (  290 Ɇɉɚ); ɫɟɪɟɞ 
ɚɧɤɟɪɿɜ ɧɚɣɛɿɥɶɲ ɡɚɜɚɧɬɚɠɟɧɢɦ є ɞɨɞɚɬɤɨɜɢɣ ɚɧɤɟɪ, ɪɨɡɦɿɳɟɧɢɣ ɭ ɩɨɤɪɿɜɥɿ ɜɢɪɨ-
ɛɤɢ ɧɚɞ ɨɯɨɪɨɧɧɨɸ ɫɦɭɝɨɸ; ɩɟɪɢɮɟɪɿɣɧɿ ɚɧɤɟɪɢ ɧɚɣɛɿɥɶɲ ɡɚɜɚɧɬɚɠɟɧɿ ɡ ɩɨɹɜɨɸ 

Ɍ  ɫɬɚɥɿ, ɚ ɰɟɧɬɪɚɥɶɧɿ ɚɧɤɟɪɢ ɭ ɫɤɥɟɩɿɧɧɿ ɜɢɪɨɛɤɢ ɧɟ ɞɨɜɚɧɬɚɠɟɧɿ; ɰɟɧɬɪɚɥɶɧɿ 

Ɋɢɫɭɧɨɤ 1 – ȿɩɸɪɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɧɚɩɪɭ-
ɠɟɧɶ   ɩɪɢ ɛɚɡɨɜɿɣ ɫɯɟɦɿ ɤɪɿɩɥɟɧɧɹ 
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ɫɬɨɹɤɢ ɤɪɿɩɥɟɧɧɹ ɩɨɫɢɥɟɧɧɹ (ɞɟɪɟɜ’ɹɧɿ) ɩɨ ɜɫɶɨɦɭ ɨɛ’єɦɭ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɝɪɚɧɢɱ-
ɧɨɦɭ ɫɬɚɧɿ, ɚ ɧɚ ɤɨɧɬɚɤɬɿ ɡ ɜɟɪɯɧɹɤɨɦ ɪɚɦɢ – ɭ ɩɨɡɚɦɟɠɧɨɦɭ.  

Ɉɫɨɛɥɢɜɿɫɬɶ ɪɨɡɩɨɞɿɥɭ   ɩɨ ɞɨɜɠɢɧɿ ɚɧɤɟɪɿɜ ɜɤɚɡɭє ɧɚ ɩɪɨɰɟɫ ʀɯ ɡɫɭɜɭ ɜ 
ɩɨɪɨɠɧɢɧɭ ɜɢɪɨɛɤɢ ɪɚɡɨɦ ɡɿ ɡɦɿɰɧɸɸɱɢɦɢ ɩɨɪɨɞɚɦɢ ɩɨɤɪɿɜɥɿ, ɹɤɿ ɪɨɡɲɚɪɨɜɭ-
ɸɬɶɫɹ ɛɿɥɶɲ ɿɧɬɟɧɫɢɜɧɨ ɜ ɩɪɢɤɨɧɬɭɪɧɿɣ ɱɚɫɬɢɧɿ ɜɢɪɨɛɤɢ ɣ ɦɟɧɲ ɿɧɬɟɧɫɢɜɧɨ – ɭ 
ɡɚɝɥɢɛɥɟɧɿɣ ɱɚɫɬɢɧɿ ɞɨɜɠɢɧɢ ɚɧɤɟɪɿɜ. Ɍɚɤɨɠ ɜɢɩɥɢɜɚє, ɳɨ ɚɤɬɢɜɧɿ ɡɫɭɜɢ ɩɨɪɿɞ 
ɩɨɤɪɿɜɥɿ ɜɢɯɨɞɹɬɶ ɡɚ ɦɟɠɿ ɞɨɜɠɢɧɢ ɚɧɤɟɪɿɜ ɭ 2,4 ɦ: ɫɬɚɧ ɩɨɤɪɿɜɥɿ ɡ ɛɨɤɭ ɥɚɜɢ 
(ɨɫɨɛɥɢɜɨ, ɧɚɞ ɨɯɨɪɨɧɧɨɸ ɤɨɧɫɬɪɭɤɰɿєɸ) ɛɿɥɶɲ ɝɭɫɬɨʀ ɫɿɬɤɢ ɚɪɦɭɜɚɧɧɹ ɿ ɣɨɝɨ 
ɝɥɢɛɨɤɨɝɨ ɩɨɲɢɪɟɧɧɹ. Ɉɞɧɢɦ ɿɡ ɜɚɪɿɚɧɬɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɪɿɲɟɧɧɹ ɞɚɧɨʀ ɩɪɨɛɥɟ-
ɦɢ є ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ, ɹɤɿ ɨɞɧɨɱɚɫɧɨ ɦɨɠɭɬɶ ɜɢɤɨɧɭɜɚɬɢ ɮɭɧɤɰɿɸ 
ɛɿɥɶɲ ɝɥɢɛɨɤɨɝɨ ɡɦɿɰɧɟɧɧɹ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ, ɨɛɦɟɠɭɸɱɢ ʀʀ ɪɨɡɲɚɪɭɜɚɧɧɹ. Ɋɨɡɦɿ-

ɳɟɧɧɹ ɞɜɨɯ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ (ɡ ɤɪɨɤɨɦ 
L 1,6 – 2,0 ɦ, ɬɨɛɬɨ, ɱɟɪɟɡ ɞɜɿ ɪɚɦɢ ɩɨ 

ɞɨɜɠɢɧɿ ɜɢɪɨɛɤɢ) ɭ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟ-
ɪɿɡɿ ɫɢɦɟɬɪɢɱɧɨ ɩɨ 0,8 – 1,0 ɦ ɜɿɞ ɜɟɪ-
ɬɢɤɚɥɶɧɨʀ ɨɫɿ ɜɢɪɨɛɤɢ ɩɿɞ ɤɭɬɨɦ 70 – 

80º ɞɨ ɝɨɪɢɡɨɧɬɚɥɿ ɡɦɿɰɧɸє ɨɛ’єɦ ɩɨɤ-
ɪɿɜɥɿ ɧɚ ɲɢɪɢɧɭ ɞɨ 7,5 – 8,0 ɦ, ɳɨ ɞɨ-
ɫɢɬɶ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɩɨɪɨɞ-
ɧɢɯ ɤɨɧɫɨɥɟɣ ɬɚ ɨɛɦɟɠɟɧɧɹ ɪɨɡɦɿɪɿɜ 
ɡɨɧɢ ɝɪɚɧɢɱɧɨɝɨ ɫɬɚɧɭ ɩɨɪɿɞ. 

ɍ ɬɪɟɬɶɨɦɭ ɪɨɡɞɿɥɿ ɞɨɫɥɿɞɠɟɧɨ 
ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɤɨɦɛɿɧɨ-
ɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɭ ɩɨɤɪɿɜɥɿ  
ɜɢɪɨɛɤɢ. 

Ⱥɧɚɥɿɡ ɟɩɸɪɢ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɧɚ-
ɩɪɭɠɟɧɶ (ɪɢɫ. 2) ɭ ɦɚɫɢɜɿ, ɳɨ ɨɬɨɱɭє 
ɜɢɪɨɛɤɭ, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɨɦɛɿɧɨɜɚ-

ɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɡɚɦɿɫɬɶ ɛɚɡɨɜɨʀ ɩɨɤɚɡɚɜ ɧɢɡɤɭ ɡɦɿɧ ɭ ɫɬɚɧɿ ɩɪɢɥɟɝɥɢɯ ɩɨɪɿɞ. 
ɍ ɩɨɤɪɿɜɥɿ ɜɢʀɦɤɨɜɨɝɨ ɲɬɪɟɤɭ ɭɬɜɨɪɸєɬɶɫɹ ɡɨɧɚ ɪɨɡɜɚɧɬɚɠɟɧɧɹ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɩɪɚɤɬɢɱɧɨ ɧɟ ɡɚɱɿɩɚє ɩɨɪɨɞɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ: ɡ ɛɨɤɭ  
ɜɢɪɨɛɥɟɧɨɝɨ ɩɪɨɫɬɨɪɭ ɭɬɜɨɪɢɬɶɫɹ ɥɨɤɚɥɶɧɚ ɨɛɥɚɫɬɶ ɡ ɜɟɥɢɱɢɧɨɸ  , ɳɨ ɜɿɞɩɨɜɿ-
ɞɚє ɫɬɚɧɭ ɧɟɞɨɬɨɪɤɚɧɨɝɨ ɦɚɫɢɜɭ; ɭ ɩɨɪɨɞɚɯ ɧɚɞ ɰɟɧɬɪɚɥɶɧɨɸ ɱɚɫɬɢɧɨɸ ɫɤɥɟɩɿɧɧɹ  

ɜɢɧɢɤɚє ɨɛɥɚɫɬɶ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ   ɪɿɜɧɹ 1,6 – 2,0 ɜɿɞ ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɧɟɞɨɬɨ-
ɪɤɚɧɨɝɨ ɦɚɫɢɜɭ. ɏɚɪɚɤɬɟɪ ɪɨɡɩɨɞɿɥɭ   ɭ ɩɟɪɲɨɦɭ ɲɚɪɿ ɨɫɧɨɜɧɨʀ ɩɨɤɪɿɜɥɿ (ɩɨɬɭɠ-
ɧɢɣ ɚɥɟɜɪɨɥɿɬ) ɜɤɚɡɭє ɧɚ ɦɨɠɥɢɜɿɫɬɶ ɱɚɫɬɤɨɜɨ ɧɟɡɚɥɟɠɧɨɝɨ ɩɪɨɝɢɧɭ ɨɫɧɨɜɧɨʀ ɿ  
ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɡ ɞɟɹɤɢɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɢɦɢ ɩɟɪɟɦɿɳɟɧɧɹɦɢ ɜɿɞɧɨɫɧɨ ɨɞɧɚ 
ɨɞɧɨʀ ɡɚɜɞɹɤɢ ɨɛɦɟɠɟɧɿɣ ɩɿɞɞɚɬɥɢɜɨɫɬɿ ɤɚɧɚɬɚ ɡɚ ɪɚɯɭɧɨɤ ɣɨɝɨ ɩɨɞɨɜɠɟɧɧɹ ɩɪɢ 
ɪɨɡɬɹɝɚɧɧɿ. ɋɚɦɟ ɬɚɤɚ ɦɨɠɥɢɜɿɫɬɶ (ɯɨɱɚ ɣ ɨɛɦɟɠɟɧɚ) ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ ɩɟɪɟɦɿɳɟɧɶ 
ɲɚɪɿɜ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɣ ɨɫɧɨɜɧɨʀ ɩɨɤɪɿɜɥɿ ɜɿɞɧɨɫɧɨ ɨɞɧɚ ɨɞɧɨʀ ɫɩɪɢɹє ɩɨɹɜɿ  
ɜ ɨɫɬɚɧɧɿɣ ɥɨɤɚɥɶɧɿɣ ɨɛɥɚɫɬɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɪɨɡɦɿɪɚɦɢ ɜ ɩɥɨɳɢɧɿ ɩɟɪɟɪɿɡɭ 

0,71,0 ɦ. ȼɢɹɜɥɟɧɨ, ɳɨ ɪɿɜɟɧɶ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɫɬɚɧɨɜɢɬɶ 0,4 – 0,8 ɜɿɞ ɜɟɥɢɱɢɧɢ 
ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɧɟɞɨɬɨɪɤɚɧɨɝɨ ɦɚɫɢɜɭ ɬɚ ɜɤɚɡɭє ɧɚ ɡɛɟɪɟɠɟɧɧɹ ɱɚɫɬɢɧɢ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɨɝɨ ɪɨɡɩɨɪɭ ɜ ɦɟɠɚɯ ɰɿєʀ ɥɨɤɚɥɶɧɨʀ ɨɛɥɚɫɬɿ, ɜɢɳɟ ɹɤɨʀ ɫɬɚɧ ɚɥɟɜɪɨɥɿɬɭ 
ɩɟɪɟɯɨɞɢɬɶ ɭ ɜɢɯɿɞɧɢɣ ɩɨɱɚɬɤɨɜɢɣ, ɚ ɞɚɥɿ ɧɚ ɩɨɥɨɜɢɧɿ ɩɨɬɭɠɧɨɫɬɿ ɩɨɪɨɞɧɨɝɨ ɲɚ-

Ɋɢɫɭɧɨɤ 2 – ȿɩɸɪɚ ɪɨɡɩɨɞɿɥɭ ɿɧɬɟɧɫɢɜ-
ɧɨɫɬɿ ɧɚɩɪɭɠɟɧɶ   ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 

ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ 
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ɪɭ ɨɫɧɨɜɧɨʀ ɩɨɤɪɿɜɥɿ ɞɿє ɤɨɧɰɟɧɬɪɚɰɿɹ   ɪɿɜɧɹ 1,2 – 2,0. ɇɚɜɟɞɟɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɯɚɪɚɤɬɟɪɢɡɭє ɞɿɸ ɪɨɡɩɿɪɧɢɯ ɡɭɫɢɥɶ ɩɪɢ ɨɩɨɪɿ ɩɪɨɝɢɧɭ ɧɢɠɧɶɨɝɨ ɲɚɪɭ ɨɫɧɨɜɧɨʀ 
ɩɨɤɪɿɜɥɿ, ɚ ɚɛɫɨɥɸɬɧɿ ɡɧɚɱɟɧɧɹ   ɜ 1,75 – 2,91 ɪɚɡɢ ɧɢɠɱɟ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɚɥɟ-
ɜɪɨɥɿɬɭ. ȼ ɩɪɢɥɟɝɥɢɯ ɛɿɱɧɢɯ ɩɨɪɨɞɚɯ ɡ ɛɨɤɭ ɧɟɞɨɬɨɪɤɚɧɨɝɨ ɦɚɫɢɜɭ ɜɫɬɚɧɨɜɥɟɧɚ 

ɳɟ ɨɞɧɚ ɨɫɨɛɥɢɜɿɫɬɶ ɭ ɪɨɡɩɨɞɿɥɿ   – ɡɧɢɠɟɧɿ   ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɛɚɡɨɜɢɦ ɜɚɪɿɚɧɬɨɦ 
ɤɪɿɩɥɟɧɧɹ. Ɍɚɤ, ɤɨɧɰɟɧɬɪɚɰɿɹ   ɫɬɚɧɨɜɢɬɶ 1,6 – 2,0 ɧɚ ɲɢɪɢɧɭ ɜ ɦɚɫɢɜ ɞɨ 2,1 ɦ, 
ɳɨ ɧɚɛɚɝɚɬɨ ɦɟɧɲɟ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɹɤ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ, ɬɚɤ ɿ ɜɭɝɿ-
ɥɶɧɨɝɨ ɩɥɚɫɬɚ; ɭ ɫɥɚɛɤɢɯ ɩɨɪɨɞɚɯ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɿɞɨɲɜɢ ɬɚɤɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɜɢ-
ɤɥɢɤɚє ʀɯ ɡɧɟɦɿɰɧɟɧɧɹ ɿ ɫɩɪɢɹє ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ ɡɞɢɦɚɧɧɹ. Ȼɿɱɧɢɣ ɨɩɨɪɧɢɣ 
ɬɢɫɤ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɜ 2 – 3 ɪɚɡɢ ɧɢɠɱɢɣ ɡɚ ɛɚɡɨɜɢɣ ɜɚɪɿɚɧɬ.  

Ⱥɧɚɥɿɡ ɫɬɚɧɭ ɜɭɝɥɟɜɦɿɳɭɸɱɨɝɨ ɦɚɫɢɜɭ ɧɚɜɤɨɥɨ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ ɩɟɪɟɤɨ-
ɧɥɢɜɨ ɞɨɜɨɞɢɬɶ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɤɨɦɛɿɧɨɜɚɧɢɯ ɚɧɤɟɪɧɢɯ ɫɢɫɬɟɦ ɞɨ-
ɡɜɨɥɹє ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɚɬɢ 
ɧɟɫɭɱɭ ɡɞɚɬɧɿɫɬɶ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɡɚ 
ɪɚɯɭɧɨɤ ɡɛɟɪɟɠɟɧɧɹ ɡɭɫɢɥɶ ɪɨɡɩɨɪɭ 
ɦɿɠ ɩɨɪɨɞɧɢɦɢ ɛɥɨɤɚɦɢ ɣ ɮɨɪɦɭ-
ɜɚɧɧɹ ɚɪɦɨɩɨɪɨɞɧɨʀ ɩɥɢɬɢ, ɚ ɰɟ, ɭ 
ɫɜɨɸ ɱɟɪɝɭ, ɡɚ ɚɧɚɥɨɝɿєɸ ɡ «ɥɚɧɰɸ-
ɝɨɜɨɸ ɪɟɚɤɰɿєɸ» ɡɧɢɠɭє ɿɧɬɟɧɫɢɜ-
ɧɿɫɬɶ ɚɧɨɦɚɥɿɣ ɇȾɋ ɭ ɛɨɤɚɯ ɿ ɩɿɞɨɲɜɿ 
ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɦɨɞɟɥɸɜɚɧɧɹ ɜɢɹɜɥɟɧɨ, ɳɨ ɟɥɟɦɟɧɬɢ 
ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɡɚɜɚɧɬɚɠɟɧɿ ɧɚ  
70 – 90% ɜɿɞ ʀɯ ɧɟɫɭɱɨʀ ɡɞɚɬɧɨɫɬɿ ɛɟɡ 
ɭɬɜɨɪɟɧɧɹ ɡɨɧ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ 

(ɪɢɫ. 3). Ɍɨɞɿ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢɫɹ 
ɡ ɤɿɥɶɤɿɫɬɸ ɚɧɤɟɪɿɜ, ɞɨɫɬɚɬɧɿɦ ɞɥɹ 
ɮɨɪɦɭɜɚɧɧɹ ɚɪɦɨɩɨɪɨɞɧɨʀ ɩɥɢɬɢ ɜ 
ɩɨɤɪɿɜɥɿ, ɳɨ ɧɚɞɿɣɧɨ ɡɚɯɢɳɚє ɜɢʀɦ-
ɤɨɜɭ ɜɢɪɨɛɤɭ ɜɿɞ ɧɚɞɦɿɪɧɢɯ ɩɪɨɹɜɿɜ 
ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ. Ɍɨɦɭ ɩɪɟɞɫɬɚɜɥɹєɬɶ-
ɫɹ ɜɚɠɥɢɜɢɦ ɨɤɪɟɫɥɢɬɢ ɭɦɨɜɢ ɟɮɟɤ-
ɬɢɜɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɨɦɛɿɧɨɜɚɧɢɯ 
ɚɧɤɟɪɧɢɯ ɫɢɫɬɟɦ ɧɚ ɛɚɡɿ ɜɫɬɚɧɨɜɥɟ-
ɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɜ’ɹɡɤɭ ɫɬɭɩɟɧɹ 
ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɚɧɤɟɪɿɜ ɿ ɝɟɨɦɟɯɚɧɿɱ-
ɧɢɯ ɮɚɤɬɨɪɿɜ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɭɦɨɜɢ 
ɩɿɞɬɪɢɦɚɧɧɹ ɜɢɪɨɛɤɢ.  

Ⱦɚɥɿ ɧɚ ɨɫɧɨɜɿ ɪɨɡɪɨɛɥɟɧɨɝɨ  
ɡɚɝɚɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɩɨɲɭɤɭ ɪɚɰɿɨ-
ɧɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɭɫɬɚɧɨɜɥɟɧɧɹ 

ɤɨɦɛɿɧɨɜɚɧɢɯ ɚɧɤɟɪɧɢɯ ɫɢɫɬɟɦ ɭ 
ɫɤɥɚɞɿ ɫɯɟɦɢ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢɪɨɛɤɢ ɜ ɰɿɥɨɦɭ ɜɢɹɜɥɟɧɚ ɣ ɨɛʉɪɭɧɬɨɜɚɧɚ ɧɢɡɤɚ ɝɟɨ-
ɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ, ɳɨ ɧɚɣɛɿɥɶɲ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɬɭɩɿɧɶ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɚɧɤɟɪɿɜ: 

Ɋɢɫɭɧɨɤ 3 – ȿɩɸɪɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɧɚɩɪɭ-
ɠɟɧɶ   ɭ ɤɪɿɩɥɟɧɧɿ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 

ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ  

 ,
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ɝɥɢɛɢɧɢ Н  ɪɨɡɦɿɳɟɧɧɹ ɜɢɪɨɛɤɢ ɧɚ ɜɿ-
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ɝɥɢɛɢɧɚ ɪɨɡɦɿɳɟɧɧɹ ɜɢɪɨɛɤɢ Н , ɫɟɪɟɞɧɿɣ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɢɫɧɟɧɧɸ R  

ɩɪɢɥɟɝɥɢɯ ɜɭɝɥɟɜɦɿɳɭɸɱɢɯ ɩɨɪɿɞ, ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ 

ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ʀʀ ɩɨɬɭɠɧɨɫɬɿ r
mb . Ⱦɥɹ ɨɰɿɧɤɢ 

ɫɬɭɩɟɧɹ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɚɧɤɟɪɿɜ ɨɛʉɪɭɧɬɨɜɚɧɿ ɜɿɞɩɨɜɿɞɧɿ ɤɪɢɬɟɪɿʀ: ɜɿɞɧɨɫɧɚ ɞɨɜɠɢ-
ɧɚ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ɧɟɫɭɱɨɝɨ ɟɥɟɦɟɧɬɚ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ   ɭ ɰɟɧɬɪɚɥɶɧɿɣ 
ɱɚɫɬɢɧɿ ɫɤɥɟɩɿɧɧɹ ɜɢɪɨɛɤɢ ɣ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɤɚɧ

ɦ,ɥ  ɭ ɩɨɤɪɿɜɥɿ ɡ ɛɨɤɭ ɜɢɪɨɛɥɟɧɨɝɨ 
ɩɪɨɫɬɨɪɭ ɣ ɧɟɞɨɬɨɪɤɚɧɨɝɨ ɦɚɫɢɜɭ, ɜɿɞɩɨɜɿɞɧɨ. Ɂɚɝɚɥɶɧɚ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ (ɪɢɫ. 4) ɞɥɹ 
ɜɫɿɯ ɚɧɤɟɪɿɜ ɭ ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɩɨɥɹɝɚє ɭ ɡɛɿɥɶɲɟɧɧɿ ɜɿɞɧɨɫ-
ɧɨʀ ɞɨɜɠɢɧɢ ɞɿɥɹɧɨɤ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ɡ ɪɨɫɬɨɦ ɩɚɪɚɦɟɬɪɚ Н ; ɭɫɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ 
ɛɥɢɡɶɤɿ ɞɨ ɥɿɧɿɣɧɢɯ ɮɭɧɤɰɿɣ  Н  ɿ  Нɤɚɧ

ɦ,ɥ . 

ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɪɿɡɧɢɣ ɫɬɭɩɿɧɶ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɫɬɚɥɟɩɨɥɿ-
ɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ: ɞɿɥɹɧɤɢ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ɜ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɚɯ 
ɡ’ɹɜɥɹɸɬɶɫɹ ɩɨɱɢɧɚɸɱɢ ɿɡ ɝɥɢɛɢɧɢ Н 428 ɦ ɿ ɪɨɡɜɢɜɚɸɬɶɫɹ ɞɨ  13,7% ɩɪɢ 
ɝɪɚɧɢɱɧɿɣ ɝɥɢɛɢɧɿ Н 600 ɦ ɜɢɤɨɧɚɧɧɹ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ, ɚ ɞɥɹ  
ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ, ɪɨɡɦɿɳɟɧɨɝɨ ɡ ɛɨɤɭ ɜɢɪɨɛɥɟɧɨɝɨ ɩɪɨɫɬɨɪɭ, ɞɿɥɹɧɤɢ ɩɥɚɫɬɢɱɧɨɝɨ 
ɫɬɚɧɭ ɜɟɥɢɱɢɧɨɸ ɤɚɧ

ɥ 3,3% ɩɪɢɫɭɬɧɿ ɜɠɟ ɧɚ ɝɥɢɛɢɧɿ Н 200 ɦ ɿ ɡɛɿɥɶɲɭɸɬɶɫɹ ɞɨ 
ɤɚɧ

ɥ 29,5% ɩɪɢ Н 600 ɦ. Ʉɚɧɚɬ-
ɧɢɣ ɚɧɤɟɪ ɡ ɛɨɤɭ ɧɟɞɨɬɨɪɤɚɧɨɝɨ  
ɦɚɫɢɜɭ ɡɚɣɦɚє ɩɪɨɦɿɠɧɟ ɩɨɥɨɠɟɧɧɹ: 
ɩɥɚɫɬɢɱɧɢɣ ɫɬɚɧ ɤɚɧɚɬɚ ɡ’ɹɜɥɹєɬɶɫɹ 
ɩɪɢ Н 293 ɦ ɿ ɞɨɜɠɢɧɚ ɞɿɥɹɧɤɢ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɞɨ ɤɚɧ

ɦ 26,7% ɩɪɢ 
ɝɪɚɧɢɱɧɨɦɭ ɡɧɚɱɟɧɧɿ ɪɨɡɪɚɯɭɧɤɿɜ 

Н 600 ɦ. 
Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, 

ɳɨ ɧɚ ɫɬɭɩɿɧɶ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɚɧɤɟ-
ɪɿɜ ɭ ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ 
ɫɢɫɬɟɦɢ, ɫɭɬɬєɜɨ ɜɩɥɢɜɚє ɩɚɪɚɦɟɬɪ 

R  (ɪɢɫ. 5). Ɂɚɝɚɥɶɧɚ ɬɟɧɞɟɧɰɿɹ ɞɥɹ 
ɭɫɿɯ ɚɧɤɟɪɿɜ ɩɨɥɹɝɚє ɭ ɡɛɿɥɶɲɟɧɧɿ 
 , 

ɤɚɧ
ɦ,ɥ  ɩɪɢ ɡɧɢɠɟɧɧɿ ɩɚɪɚɦɟɬɪɚ R , 

ɚɥɟ ɡɚɥɟɠɧɨɫɬɿ  R  ɿ  R
ɤɚɧ

ɦ,ɥ  ɫɭɬ-
ɬєɜɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɨɞɢɧ ɜɿɞ ɨɞɧɨɝɨ. 

Ⱦɥɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɞɿɥɹɧ-
ɤɚ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ɡ’ɹɜɥɹєɬɶɫɹ 
ɬɿɥɶɤɢ ɩɪɢ R 14,5 Ɇɉɚ ɿ ɩɪɢ ɩɨɞɚ-
ɥɶɲɨɦɭ ɡɧɢɠɟɧɧɿ R  ɞɨɫɢɬɶ ɿɧɬɟɧ-
ɫɢɜɧɨ ɡɪɨɫɬɚє   ɡɚ ɧɟɥɿɧɿɣɧɨɸ  

ɡɚɥɟɠɧɿɫɬɸ: ɩɪɢ R 6,6 Ɇɉɚ ɜɟɥɢ-
ɱɢɧɚ   ɫɬɚɧɨɜɢɬɶ 12,7%. ȼɢɹɜɥɟɧɚ 
ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɡɦɿɧɢ ɮɭɧɤɰɿʀ  R

ɤɚɧ
ɦ,ɥ  

ɞɥɹ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ, ɜɫɬɚɧɨɜɥɟɧɨɝɨ 

Ɋɢɫɭɧɨɤ 5 – Ɂɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɭ ɩɚɪɚ-
ɦɟɬɪɚ R  ɩɪɢɥɟɝɥɨɝɨ ɦɚɫɢɜɭ ɧɚ ɜɿɞɧɨɫɧɭ 

ɞɨɜɠɢɧɭ   ɢ ɤɚɧ
ɦ,ɥ  

 ,
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Ɋɢɫɭɧɨɤ 6 – Ɂɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɭ  
ɩɚɪɚɦɟɬɪɚ r

mb  ɧɚ ɜɿɞɧɨɫɧɭ ɞɨɜɠɢɧɭ    

ɿ ɤɚɧ
ɦ,ɥ  
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ɡ ɛɨɤɭ ɜɢɪɨɛɥɟɧɨɝɨ ɩɪɨɫɬɨɪɭ. ȼ ɞɿɚɩɚɡɨɧɿ 14,3  R 32,1 Ɇɉɚ ɜɟɥɢɱɢɧɚ ɤɚɧ
ɥ  ɞɨɫɢɬɶ 

ɫɬɚɛɿɥɶɧɚ ɣ ɤɨɥɢɜɚєɬɶɫɹ ɜ ɿɧɬɟɪɜɚɥɿ 14,9 – 18,1%. ɉɪɢ R 14,3 Ɇɉɚ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɞɟɹɤɟ ɡɪɨɫɬɚɧɧɹ ɤɚɧ

ɥ  ɡ ɦɚɤɫɢɦɭɦɨɦ 26,7% ɩɪɢ R 6,6 Ɇɉɚ. Ɍɚɤ, ɞɨ ɜɟɥɢɱɢɧɢ 
r

mb 7,5 – 8,3 Ɇɉɚ/ɦ   ɩɨɦɿɬɧɨ ɦɟɧɲɚ, ɧɿɠ ɞɥɹ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ (ɪɢɫ. 6). Ⱥɧɚɥɿɡ 
ɡɚɥɟɠɧɨɫɬɟɣ ɞɨɡɜɨɥɢɜ ɜɫɬɚɧɨɜɢɬɢ, ɳɨ ɞɿɥɹɧɤɢ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ɜ ɫɬɚɥɟɩɨɥɿɦɟɪ-
ɧɢɯ ɚɧɤɟɪɚɯ ɡ’ɹɜɥɹɸɬɶɫɹ ɬɿɥɶɤɢ ɩɪɢ r

mb 20 Ɇɉɚ/ɦ. ɉɪɢ ɡɧɢɠɟɧɧɿ ɩɚɪɚɦɟɬɪɚ r
mb  

ɧɢɠɱɟ ɜɿɞɡɧɚɱɟɧɨʀ ɝɪɚɧɢɰɿ ɜ 7,5 – 8,3 Ɇɉɚ/ɦ   ɪɿɡɤɨ ɡɪɨɫɬɚє, ɩɟɪɟɜɢɳɭɸɱɢ ɜɿɞɩɨ-
ɜɿɞɧɿ ɡɧɚɱɟɧɧɹ ɤɚɧ

ɦ,ɥ  ɿ ɞɨɫɹɝɚɸɱɢ ɜɟɥɢɱɢɧɢ 64,4% ɩɪɢ r
mb 1,4 Ɇɉɚ/ɦ; ɩɪɢ ɰɶɨɦɭ 

ɫɚɦɚ ɡɚɥɟɠɧɿɫɬɶ r
mb  є ɧɟɥɿɧɿɣɧɨɸ. ɉɨɹɫɧɸєɬɶɫɹ ɰɟ ɬɢɦ, ɳɨ ɧɢɡɶɤɿ ɡɧɚɱɟɧɧɹ ɩɚ-

ɪɚɦɟɬɪɿɜ r
mb  ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɭɦɨɜɢ ɡɚɥɹɝɚɧɧɹ ɞɨɫɢɬɶ ɫɥɚɛɤɨʀ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤ-

ɪɿɜɥɿ ɩɪɢ ɞɨɫɢɬɶ ɜɟɥɢɤɿɣ ʀʀ ɩɨɬɭɠɧɨɫɬɿ, ɳɨ ɩɪɨɜɨɤɭє ɿɧɬɟɧɫɢɜɧɟ ɪɨɡɲɚɪɭɜɚɧɧɹ 
ɩɨɪɿɞ, ɳɨ ɩɪɢɦɢɤɚɸɬɶ ɞɨ ɜɢɪɨɛɤɢ, ɧɚ ɡɧɚɱɧɭ ɜɿɞɫɬɚɧɶ ɭ ɩɨɤɪɿɜɥɸ. Ɍɨɦɭ ɩɪɨɬɢɞɿɹ 
ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɚɤɬɢɜɧɨɦɭ ɨɩɭɫɤɚɧɧɸ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɡɚɱɿɩɚє ɛɿɥɶɲɭ  

ɱɚɫɬɢɧɭ ɞɨɜɠɢɧɢ ɚɧɤɟɪɚ ɡ ɩɨɹɜɨɸ ɩɪɨɬɹɠɧɢɯ ɞɿɥɹɧɨɤ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ʀɯ ɚɪɦɚ-
ɬɭɪɢ. Ⱦɥɹ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɡ ɛɨɤɭ ɜɢɪɨɛɥɟɧɨɝɨ ɩɪɨɫɬɨɪɭ ɡɚɥɟɠɧɿɫɬɶ r

m
ɤɚɧ
ɥ b  ɬɪɨɯɢ 

ɿɧɲɚ. Ɍɭɬ ɞɿɥɹɧɤɚ ɩɥɚɫɬɢɱɧɨɝɨ ɫɬɚɧɭ ɤɚɧɚɬɚ ɩɪɢɫɭɬɧɹ ɩɪɢ ɛɭɞɶ-ɹɤɨɦɭ ɡɧɚɱɟɧɧɿ  
r
mb  ɭ ɞɨɫɥɿɞɠɭɜɚɧɨɦɭ ɞɿɚɩɚɡɨɧɿ: ɜɿɞ 10,6% ɩɪɢ r

mb 80 Ɇɉɚ/ɦ ɿ ɞɨ 22,0% ɩɪɢ 
r

mb 20 Ɇɉɚ/ɦ. ɍ ɞɚɧɨɦɭ ɞɿɚɩɚɡɨɧɿ ɡɧɚɱɟɧɶ r
mb  ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜɿɞɧɨɫɧɨ ɩɨɜɿɥɶɧɟ 

ɡɪɨɫɬɚɧɧɹ ɤɚɧ
ɥ  ɩɪɢ ɡɧɢɠɟɧɧɿ ɩɚɪɚɦɟɬɪɚ r

mb ; ɩɪɢ ɩɨɞɚɥɶɲɨɦɭ ɡɦɟɧɲɟɧɧɿ ɜɿɞɧɨ-
ɲɟɧɧɹ r

mb  ɝɪɚɞɿєɧɬ ɡɪɨɫɬɚɧɧɹ ɤɚɧ
ɥ  ɡɛɿɥɶɲɭєɬɶɫɹ ɫɭɬɬєɜɨ ɧɟɥɿɧɿɣɧɨ, ɞɨɫɹɝɚɸɱɢ 

ɤɚɧ
ɥ 50% ɩɪɢ r

mb 1,4 Ɇɉɚ/ɦ. ɍ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɚɯ, ɭɫɬɚɧɨɜɥɟɧɢɯ ɡ ɛɨɤɭ ɧɟɞɨɬɨɪ-
ɤɚɧɨɝɨ ɦɚɫɢɜɭ, ɡɚɥɟɠɧɿɫɬɶ r

m
ɤɚɧ
ɥ b  ɡɚɣɦɚє, ɹɤ ɡɚɜɠɞɢ, ɩɪɨɦɿɠɧɟ ɩɨɥɨɠɟɧɧɹ ɹɤ ɩɨ 

ɜɟɥɢɱɢɧɿ ɤɚɧ
ɦ , ɬɚɤ ɿ ɩɨ ɫɬɭɩɟɧɸ ɧɟɥɿɧɿɣɧɨɫɬɿ ɡɜ’ɹɡɤɭ ɰɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ⱦɿɥɹɧɤɢ ɤɚɧ

ɦ  

ɡ’ɹɜɥɹɸɬɶɫɹ ɩɪɢ r
mb 40 Ɇɉɚ/ɦ ɿ ɩɪɢ ɩɨɞɚɥɶɲɨɦɭ ɡɧɢɠɟɧɧɿ ɜɿɞɧɨɲɟɧɧɹ r

mb  ɿɧɬɟɧ-
ɫɢɜɧɨ ɪɨɫɬɟ ʀɯ ɞɨɜɠɢɧɚ ɚɠ ɞɨ 36,1% ɩɪɢ r

mb 1,4 Ɇɉɚ/ɦ. ȼɿɞɡɧɚɱɟɧɢɣ ɿɧɬɟɧɫɢɜɧɢɣ 

ɪɿɫɬ ɞɿɥɹɧɨɤ ɤɚɧ
ɦ,ɥ  ɩɨ ɨɛɢɞɜɚ ɛɨɤɢ ɜɢɪɨɛɤɢ ɩɨɹɫɧɸєɬɶɫɹ ɜɫɟ ɬɿєɸ ɠ ɧɟɫɬɿɣɤɿɫɬɸ  

ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɩɪɢ ɧɢɡɶɤɢɯ ɡɧɚɱɟɧɧɹɯ r
mb .  

Ⱥɤɬɢɜɧɟ ɪɨɡɲɚɪɭɜɚɧɧɹ ɫɥɚɛɤɨʀ ɿ ɞɨɫɢɬɶ ɩɨɬɭɠɧɨʀ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ 
ɡɛɿɥɶɲɭє ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɚɧɚɬɧɿ ɚɧɤɟɪɢ, ɡɚɤɪɿɩɥɟɧɿ ɜ ɨɫɧɨɜɧɿɣ ɩɨɤɪɿɜɥɿ; ɨɫɬɚɧ-
ɧɹ ɜɢɩɪɨɛɨɜɭє ɧɚɛɚɝɚɬɨ ɦɟɧɲɿ ɩɟɪɟɦɿɳɟɧɧɹ ɭ ɧɚɩɪɹɦɤɭ ɜɢɪɨɛɤɢ ɣ ɡɚ ɪɚɯɭɧɨɤ ɧɚ-
ɬɹɝɭ ɤɚɧɚɬɿɜ ɭɬɪɢɦɭє ɩɨɪɨɞɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɿɞ ɨɛɜɚɥɟɧɧɹ. Ɍɨɦɭ  
ɱɚɫɬɢɧɚ ɡɧɢɠɟɧɧɹ ɫɬɿɣɤɨɫɬɿ (ɩɪɢ ɦɚɥɢɯ ɡɧɚɱɟɧɧɹɯ r

mb ) ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ 
ɩɟɪɟɤɥɚɞɚєɬɶɫɹ ɧɚ ɡɛɿɥɶɲɟɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɚɧɚɬɧɿ ɚɧɤɟɪɢ ɣ ɞɨɜɠɢɧɚ ɞɿɥɹɧɨɤ 

ɤɚɧ
ɦ,ɥ  ɤɚɧɚɬɿɜ ɡɪɨɫɬɚє.  

ɍ ɱɟɬɜɟɪɬɨɦɭ ɪɨɡɞɿɥɿ ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɡɦɿɰɧɟɧɧɹ ɩɨɪɿɞ 
ɩɨɤɪɿɜɥɿ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɫɢɫɬɟɦɨɸ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɬɚ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ. 

ȼɢɹɜɥɟɧɿ ɧɨɜɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ є ɨɫɧɨɜɨɸ ɪɨɡɪɨɛɤɢ ɦɟɬɨɞɢɤɢ ɪɨɡɪɚɯɭɧɤɭ ɪɚɰɿ-
ɨɧɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɪɟɚɥɿɡɭєɬɶɫɹ ɞɜɨɦɚ ɭɦɨɜɚɦɢ: ɡ ɨɞɧɨɝɨ 
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ɛɨɤɭ, ɚɧɤɟɪɢ ɪɚɡɨɦ ɡɿ ɡɦɿɰɧɟɧɢɦɢ ɩɨɪɨɞɚɦɢ ɩɨɤɪɿɜɥɿ ɩɨɜɢɧɧɿ ɦɚɤɫɢɦɚɥɶɧɨ ɪɨɡɜɚɧ-
ɬɚɠɭɜɚɬɢ ɪɚɦɧɟ ɤɪɿɩɥɟɧɧɹ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɨɛɦɟɠɟɧɧɹ ɜɬɪɚɬɢ ɩɟɪɟɪɿɡɭ ɜɢɪɨɛɤɢ; ɡ 
ɿɧɲɨɝɨ ɛɨɤɭ, ɚɧɤɟɪɢ ɜ ɩɨɤɪɿɜɥɿ ɩɨɜɢɧɧɿ ɩɪɚɰɸɜɚɬɢ ɡ ɦɚɤɫɢɦɚɥɶɧɨɸ ɪɟɚɤɰɿєɸ ɨɩɨɪɭ 
ɝɿɪɫɶɤɨɦɭ ɬɢɫɤɭ, ɬɨɛɬɨ, ɜɫɬɚɧɨɜɥɸɜɚɬɢɫɹ ɜ ɦɿɧɿɦɚɥɶɧɨ ɞɨɫɬɚɬɧɿɣ ɤɿɥɶɤɨɫɬɿ.  

Ⱦɥɹ ɜɢɹɜɥɟɧɧɹ ɡɜ’ɹɡɤɭ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɥɟɧɧɹ ix  ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ  
ɡ ɝɟɨɦɟɯɚɧɿɱɧɢɦɢ ɮɚɤɬɨɪɚɦɢ ɜɢɤɨɪɢɫɬɚɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɫɬɭɩɟɧɹ ɧɚɜɚɧɬɚ-
ɠɟɧɨɫɬɿ ɚɧɤɟɪɿɜ (ɪɢɫ. 4 – 6), ɪɨɡɦɿɳɟɧɢɯ ɩɨ ɤɨɧɬɭɪɭ ɫɤɥɟɩɿɧɧɹ ɜɢɪɨɛɤɢ. ȼɫɬɚɧɨɜ-
ɥɟɧɨ, ɳɨ ɫɢɥɨɜɢɣ ɩɨɬɟɧɰɿɚɥ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ ɩɨɤɪɿɜɥɿ ɪɟɚɥɿɡɭєɬɶɫɹ ɬɿɥɶ-
ɤɢ ɩɪɢ ɿɧɬɟɧɫɢɜɧɨɦɭ ɩɪɨɹɜɿ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ: H 400 – 450 ɦ, 
R 10 – 15 Ɇɉɚ ɿ r

mb 15 – 20 Ɇɉɚ/ɦ. ȼ ɰɢɯ ɭɦɨɜɚɯ ɫɬɚɥɟɩɨɥɿɦɟɪɧɿ ɚɧɤɟɪɢ ɚɤɬɢɜ-
ɧɨ ɱɢɧɹɬɶ ɨɩɿɪ ɩɪɨɰɟɫɚɦ ɪɨɡɲɚɪɭ-
ɜɚɧɧɹ ɣ ɨɩɭɫɤɚɧɧɹ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ 
ɜɢɪɨɛɤɢ, ɳɨ ɩɪɢɩɭɫɤɚє ɩɿɞɜɢɳɟɧɭ 
ɳɿɥɶɧɿɫɬɶ ʀɯ ɭɫɬɚɧɨɜɥɟɧɧɹ (7 – 9 ɚɧ-
ɤɟɪɿɜ). ɍ ɛɿɥɶɲ ɫɩɪɢɹɬɥɢɜɢɯ ɝɿɪɧɢ-
ɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜɚɯ ɡɦɿɰɧɟɧɧɹ 
ɩɨɤɪɿɜɥɿ ɩɨɬɪɟɛɭє ɦɟɧɲɨʀ ʀɯ ɤɿɥɶɤɨɫ-
ɬɿ (3 – 5 ɚɧɤɟɪɿɜ). ɉɪɢ ɫɭɬɬєɜɨɦɭ ɧɟ-
ɞɨɜɚɧɬɚɠɟɧɧɿ ɚɧɤɟɪɿɜ ɜɨɧɢ ɜɢɤɥɸ-
ɱɚɸɬɶɫɹ ɡ ɪɨɡɝɥɹɞɭ ɩɪɢ ɡɛɟɪɟɠɟɧɧɿ 
ɪɟɡɭɥɶɬɚɬɿɜ ɞɥɹ ɛɿɥɶɲ ɧɚɜɚɧɬɚɠɟɧɢɯ 
ɚɧɤɟɪɿɜ. ɉɪɢ ɰɶɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɹ, 

ɳɨ ɫɩɪɢɣɦɚєɬɶɫɹ ɧɟɞɨɜɚɧɬɚɠɟɧɢɦɢ  
ɚɧɤɟɪɚɦɢ, ɜɪɚɯɨɜɭєɬɶɫɹ ɩɪɢ ɡɛɿɥɶ-
ɲɟɧɧɿ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɧɚɩɪɭɠɟɧɶ ɭ 
ɧɚɜɚɧɬɚɠɟɧɢɯ ɚɧɤɟɪɚɯ ɡɚ ɪɚɯɭɧɨɤ 
ɪɟɡɟɪɜɭ ɨɩɨɪɭ, ɨɛɭɦɨɜɥɟɧɨɝɨ ɩɥɨ-
ɳɚɞɤɨɸ ɿ ɫɬɚɞɿєɸ ɡɦɿɰɧɟɧɧɹ ɫɬɚɥɿ 
«ɚɪɦɚɬɭɪɢ» ɚɧɤɟɪɚ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ 
ɜɢɤɥɚɞɟɧɢɣ ɩɿɞɯɿɞ ɨɬɪɢɦɚɧɨ ɝɪɚɮɿɤɢ 
(ɪɢɫ. 7) ɡɚɥɟɠɧɨɫɬɟɣ ɤɨɨɪɞɢɧɚɬ ix  

ɭɫɬɚɧɨɜɥɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟ-
ɪɿɜ ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ r

b  ɿ r
mb . Ɋɨɡɪɚɯɭɧ-

ɤɚɦɢ ɿ ɞɨɫɜɿɞɨɦ ɭɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɨ-
ɡɦɿɳɭɜɚɬɢ ɛɿɥɶɲɟ ɲɟɫɬɢ ɚɧɤɟɪɿɜ ɭ 
ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɩɨɤɪɿɜɥɿ ɧɟ ɪɚ-
ɰɿɨɧɚɥɶɧɨ ɱɟɪɟɡ ʀɯ ɧɢɡɶɤɭ ɡɚɜɚɧɬɚ-
ɠɟɧɿɫɬɶ. ɉɪɢ ɫɢɦɟɬɪɢɱɧɿɣ ɫɯɟɦɿ 

ɜɫɬɚɧɨɜɥɟɧɧɹ ɚɧɤɟɪɿɜ ɩɪɨɚɧɚɥɿɡɨɜɚɧɚ ɡɦɿɧɚ ɬɪɶɨɯ ɤɨɨɪɞɢɧɚɬ  321 ,,ixi   ɡɚɥɟɠɧɨ 
ɜɿɞ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ ɨɛɟɪɧɟɧɨ ɩɪɨɩɨɪɰɿɣɧɢɣ ɡɜ’ɹɡɨɤ ɤɨɨɪ-
ɞɢɧɚɬ ix  ɡ ɜɟɥɢɱɢɧɨɸ ɜɿɞɧɨɲɟɧɧɹ r

b , ɳɨ ɫɬɚɛɿɥɶɧɨ ɩɨɜɬɨɪɸєɬɶɫɹ ɞɥɹ ɭɫɿɯ ɜɚɪɿɚɧ-
ɬɿɜ ɪɨɡɪɚɯɭɧɤɭ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɚɧɤɟɪɿɜ ɭ ɫɤɥɟɩɿɧɧɿ ɜɢɪɨɛɤɢ. Ⱥɧɤɟɪɢ, ɞɥɹ 
ɹɤɢɯ ɤɨɨɪɞɢɧɚɬɚ ix  ɞɨɫɹɝɚє ɚɛɨ ɩɟɪɟɜɢɳɭє ɤɨɨɪɞɢɧɚɬɭ ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɚɦɤɚ ɩɿɞɞɚɬ-
ɥɢɜɨɫɬɿ ɪɚɦɢ, ɜɢɤɥɸɱɚɸɬɶɫɹ.  

           r
mb 4,8 Ɇɉɚ/ɦ;         r

mb 10,2 Ɇɉɚ/ɦ; 
    r

mb 15,6 Ɇɉɚ/ɦ 

Ɋɢɫɭɧɨɤ 7 – Ɂɜ’ɹɡɨɤ ɤɨɨɪɞɢɧɚɬ  321  , ,ixi    

ɿ ɩɚɪɚɦɟɬɪɚ r
b  

 

0 

Ɇɉɚ
ɦ

0,4 0,8 1,2 xi,ɦ  

ɯ1 

ɯ2 

ɯ3 

20 

40 

60 

80 

b
r
, ɦ/Ɇɉɚ 

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

 11 

Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɞɨɜɟɞɟɧɨ, ɳɨ ɧɚ ɤɨɨɪɞɢɧɚɬɢ ix  ɜɩɥɢɜɚє ɜɿɞɧɨɲɟɧɧɹ r
mb : ɡɿ 

ɡɛɿɥɶɲɟɧɧɹɦ ɦɿɰɧɨɫɬɿ ɩɨɪɨɞɢ ɩɨɤɪɿɜɥɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɚɧɤɟɪɢ ɡɦɟɧɲɭєɬɶɫɹ, ʀɯ  
ɤɿɥɶɤɿɫɬɶ ɞɨɰɿɥɶɧɨ ɫɤɨɪɨɬɢɬɢ, ɳɨ ɫɩɪɢɹє ɡɛɿɥɶɲɟɧɧɸ ɜɿɞɫɬɚɧɿ ɦɿɠ ɚɧɤɟɪɚɦɢ (ɡɫɭɜɭ 
ɤɨɨɪɞɢɧɚɬ ʀɯ ɭɫɬɚɧɨɜɥɟɧɧɹ ɜɿɞ ɡɚɦɤɚ ɞɨ ɩ’ɹɬɢ ɫɤɥɟɩɿɧɧɹ). ȼɢɹɜɥɟɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ 
ɞɨɡɜɨɥɢɥɢ ɨɞɟɪɠɚɬɢ ɧɚɛɿɪ ɪɿɜɧɹɧɶ ɪɟɝɪɟɫɿʀ ɡɚ ɪɨɡɪɚɯɭɧɤɚɦɢ ɡɧɚɱɟɧɶ 1x , 2x , 3x : 

 52001501085 2
1 ,b,lnb,x

rr
m   , ɦ;   52001509108410 2

2 ,b,ln,,bx
rr

m   , ɦ; 
  520015021761210 2

3 ,b,ln,,bx
rr

m   , ɦ. ɍ ɧɚɜɟɞɟɧɢɯ ɜɢɪɚɡɚɯ ɿɧɞɟɤɫ «1» ɩɪɢ x  

ɩɨɡɧɚɱɚє ɤɨɨɪɞɢɧɚɬɭ 1x  ɭɫɬɚɧɨɜɥɟɧɧɹ ɚɧɤɟɪɚ ɡ ɦɿɧɿɦɚɥɶɧɨɸ ɜɿɞɫɬɚɧɧɸ ɜɿɞ ɜɟɪɬɢ-
ɤɚɥɶɧɨʀ ɨɫɿ ɜɢɪɨɛɤɢ, ɚ ɿɧɞɟɤɫ «3» – ɡ ɦɚɤɫɢɦɚɥɶɧɢɦ. əɤɳɨ ɜɟɥɢɱɢɧɚ 3x  ɩɟɪɟɜɢ-
ɳɭє ɝɨɪɢɡɨɧɬɚɥɶɧɭ ɤɨɨɪɞɢɧɚɬɭ ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɚɦɤɚ ɩɿɞɞɚɬɥɢɜɨɫɬɿ ɪɚɦɧɨɝɨ ɤɪɿɩ-
ɥɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɬɢɩɨɪɨɡɦɿɪɭ ɩɟɪɟɪɿɡɭ ɜɢɪɨɛɤɢ, ɬɨ ɤɪɚɣɧɿɣ ɚɧɤɟɪ ɜɢɤɥɸɱɚєɬɶ-
ɫɹ ɡɿ ɫɯɟɦɢ ɜɫɬɚɧɨɜɥɟɧɧɹ ɚɧɤɟɪɿɜ ɭ ɫɤɥɟɩɿɧɧɿ. Ⱥɧɚɥɨɝɿɱɧɢɦ ɱɢɧɨɦ ɪɨɡɝɥɹɞɚєɬɶɫɹ 
ɞɨɰɿɥɶɧɿɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɹ ɭ ɫɤɥɟɩɿɧɧɿ ɚɧɤɟɪɿɜ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ 2x  ɿ 1x . Ɍɨɞɿ ɜ  
ɩɟɜɧɿɣ ɨɛɥɚɫɬɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɡɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɿ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɩɨ ɤɨɧɬɭɪɭ ɫɤɥɟɩɿɧɧɹ ɧɚ ɞɿɥɹɧɰɿ ɦɿɠ ɡɚɦ-
ɤɚɦɢ ɩɿɞɞɚɬɥɢɜɨɫɬɿ ɪɚɦɢ. Ɂɦɿɫɬ ɬɚɤɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɩɨɤɪɿɜɥɹ 
ɩɿɞɜɢɳɟɧɨʀ ɫɬɿɣɤɨɫɬɿ ɧɟ ɡɞɚɬɧɚ ɧɚɜɚɧɬɚɠɢɬɢ ɫɬɚɥɟɩɨɥɿɦɟɪɧɿ ɚɧɤɟɪɢ ɞɨ ɪɿɜɧɹ ʀɯ 
ɚɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɡ ɨɩɨɪɭ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɿɪɫɶɤɨɦɭ ɬɢɫɤɭ. Ɍɚɤɨɠ ɜɩɥɢɜɚє ɿ ɜɿɞɧɨɫ-
ɧɨ ɨɛɦɟɠɟɧɚ ɞɨɜɠɢɧɚ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ: ɧɚ ɰɿɣ ɞɨɜɠɢɧɿ ɪɿɡɧɢɰɹ ɭ ɡɫɭɜɿ 
ɩɨɤɪɿɜɥɿ ɜ ɪɚɣɨɧɿ ɯɜɨɫɬɨɜɢɤɚ ɚɧɤɟɪɚ ɣ ɧɚ ɞɿɥɹɧɰɿ ɣɨɝɨ ɡɚɦɤɚ ɧɟ ɫɬɜɨɪɸє  
ɡɭɫɢɥɥɹ ɪɨɡɬɹɝɚɧɧɹ ɜ «ɚɪɦɚɬɭɪɚɯ» ɚɧɤɟɪɚ, ɩɨɪɿɜɧɹɧɢɯ ɿɡ ɝɪɚɧɢɰɟɸ ɬɟɤɭɱɨɫɬɿ ɫɬɚ-
ɥɟɣ. ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɞɨɜɠɢɧɢ ɚɧɤɟɪɿɜ (ɧɚɩɪɢɤɥɚɞ, ɤɚɧɚɬɧɢɯ) ɪɿɡɧɢɰɹ ɭ ɡɚɡɧɚɱɟɧɢɯ 
ɡɫɭɜɚɯ ɡɪɨɫɬɚє, ɳɨ ɫɩɪɢɹє ʀɯ ɩɨɜɧɨɰɿɧɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɸ ɣ ɟɮɟɤɬɢɜɧɨɦɭ ɨɩɨɪɭ 
ɨɩɭɫɤɚɧɧɹ ɩɨɤɪɿɜɥɿ ɧɚɜɿɬɶ ɜ ɭɦɨɜɚɯ ʀʀ ɜɿɞɧɨɫɧɨʀ ɫɬɿɣɤɨɫɬɿ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɿɫɧɭє  
ɨɛɥɚɫɬɶ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, ɤɨɥɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɢɡɶɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ  
ɡɦɿɰɧɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɦɢ ɚɧɤɟɪɚɦɢ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɜ ɦɟɠɚɯ ɰɟɧɬɪɚɥɶɧɨʀ  
ɱɚɫɬɢɧɢ ɫɤɥɟɩɿɧɧɹ ɜɢɪɨɛɤɢ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɝɪɚɧɢɰɶ ɰɿєʀ ɨɛɥɚɫɬɿ ɨɬɪɢɦɚɧɿ ɧɚɫɬɭ-
ɩɧɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɧɚɣɛɿɥɶɲ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ 
ɬɢɩɿɜ ɩɟɪɟɪɿɡɿɜ S  ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɿɡ ɤɪɿɩɥɟɧɧɹɦ Ʉɒɉɍ:  

S 11,0(11,7) ɦ2 
    r

m
r

b,exp,,b 217766734  , ɦ/Ɇɉɚ; 

S 15,0 ɦ2
     r

m
r

b,exp,,b 819766734  , ɦ/Ɇɉɚ; 

S 17,7 ɦ2
    r

m
r

b,exp,,b 422766734  , ɦ/Ɇɉɚ. 

ɉɪɢ ɜɟɥɢɱɢɧɿ r
b , ɦɟɧɲɟ ɪɨɡɪɚɯɨɜɚɧɨʀ ɡɚ ɧɚɜɟɞɟɧɢɦɢ ɮɨɪɦɭɥɚɦɢ, ɧɟ ɪɟɤɨ-

ɦɟɧɞɭєɬɶɫɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɫɤɥɟ-
ɩɿɧɧɹ; ɭ ɩɪɨɬɢɜɧɨɦɭ ɜɢɩɚɞɤɭ ʀɯ ɤɿɥɶɤɿɫɬɶ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɚɦɢ ɪɨɡɪɚɯɭɧɤɭ 

ix . Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨʀ ɨɰɿɧɤɢ ɞɨɰɿɥɶɧɨɫɬɿ ɪɨɡɦɿɳɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ 
ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɫɤɥɟɩɿɧɧɹ ɜɢɪɨɛɤɢ ɩɨɛɭɞɨɜɚɧɿ ɝɪɚɮɿɤɢ (ɪɢɫ. 8).  

ɍ ɯɨɞɿ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ɧɟɞɨɜɚɧɬɚɠɟɧɧɹ ɪɨɡɝɥɹɧɭɬɨʀ ɝɪɭɩɢ ɚɧɤɟɪɿɜ, 
ɭ ɡɜ’ɹɡɤɭ ɡ ɱɢɦ ɪɟɤɨɦɟɧɞɭɸɬɶɫɹ ɤɨɧɫɬɪɭɤɰɿʀ ɡɿ ɡɦɟɧɲɟɧɢɦ ɞɿɚɦɟɬɪɨɦ «ɚɪɦɚɬɭɪ» ɜ 
ɿɧɬɟɪɜɚɥɿ id 15 – 18 ɦɦ, ɨɩɿɪ ɪɨɡɪɢɜɭ ɹɤɨʀ ɞɨ 2 – 2,5 ɪɚɡ ɧɢɠɱɟ, ɧɿɠ ɭ ɡɜɢɱɚɣɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ, ɚɥɟ ɰɿɥɤɨɦ ɞɨɫɬɚɬɧɶɨ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɚɪɦɨɩɨɪɨɞɧɨʀ ɜɚɧɬɚɠɨɧɟɫɭɱɨʀ 
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ɩɥɢɬɢ ɜ ɩɨɤɪɿɜɥɿ ɜɢɪɨɛɤɢ. Ⱦɨɜɠɢɧɚ 
ɚɧɤɟɪɚ ɩɪɢɣɧɹɬɚ ɫɬɚɧɞɚɪɬɧɨɸ 2,4 ɦ.  

ȼɢɛɿɪ ɪɚɰɿɨɧɚɥɶɧɢɯ ɤɭɬɿɜ i  

ɧɚɯɢɥɭ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɞɨ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨʀ ɨɫɿ ɜɢɪɨɛɤɢ 
ɩɨɜ’ɹɡɚɧɢɣ ɡ ɤɨɨɪɞɢɧɚɬɨɸ ix  ɿ є 
ɡɦɿɧɧɢɦ ɞɥɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟ-
ɪɿɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɦɚɤɫɢɦɚɥɶɧɢɣ 
ɟɮɟɤɬ ɡɦɿɰɧɟɧɧɹ ɦɚɫɢɜɭ ɞɨɫɹɝɚєɬɶɫɹ 
ɤɨɥɢ ɩɨɡɞɨɜɠɧɹ ɜɿɫɶ ɚɧɤɟɪɚ ɡɛɿɝɚєɬɶ-
ɫɹ ɡ ɜɟɤɬɨɪɨɦ ɩɟɪɟɦɿɳɟɧɶ ɩɨɪɿɞ ɩɨɤ-
ɪɿɜɥɿ ɩɪɢ ɞɚɧɿɣ ɤɨɨɪɞɢɧɚɬɿ ix . ȼɿɞɩɨ-
ɜɿɞɧɨ ɞɨ ɡɚɝɚɥɶɧɨʀ ɬɟɧɞɟɧɰɿʀ ɡɦɿɧɢ 
ɜɟɤɬɨɪɚ ɩɟɪɟɦɿɳɟɧɶ ɩɪɢɥɟɝɥɢɯ ɩɨɪɿɞ 
ɜɿɞ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜ ɡɚɦɤɭ ɫɤɥɟɩɿɧɧɹ 

ɞɨ ɤɨɫɨɧɚɩɪɚɜɥɟɧɨɝɨ ɜ ɣɨɝɨ ɩ’ɹɬɿ 
ɨɬɪɢɦɚɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɜ’ɹɡɤɭ  
ɤɭɬɚ i  ɧɚɯɢɥɭ ɚɧɤɟɪɚ ɡ ɤɨɨɪɞɢɧɚ-
ɬɨɸ ix  ɣɨɝɨ ɜɫɬɚɧɨɜɥɟɧɧɹ. Ɂɚɫɬɨɫɭ-

ɜɚɧɧɹ ɤɨɪɟɥɹɰɿɣɧɨ-ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɚɧɚɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢ-
ɦɟɧɬɭ ɞɨɡɜɨɥɢɥɨ ɨɞɟɪɠɚɬɢ ɧɚɫɬɭɩɧɟ ɪɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ  80410190 ,

ii x, , ɝɪɚɞ.  
ɇɚ ɨɫɧɨɜɿ ɜɫɬɚɧɨɜɥɟɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɞɥɹ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɪɨɡɪɨɛɥɟɧɚ 

ɦɟɬɨɞɢɤɚ ɪɨɡɪɚɯɭɧɤɭ ʀɯ ɪɚɰɿɨɧɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɦɿɫɬɹɬɶ: ɞɨɜɠɢɧɭ ɤɚɧ
l  ɚɧɤɟ-

ɪɚ, ɞɿɚɦɟɬɪ ɤɚɧ
d  ɤɚɧɚɬɚ, ɤɨɨɪɞɢɧɚɬɭ ɤɚɧ

x ɿ ɤɭɬ ɤɚɧ  ɧɚɯɢɥɭ ɣɨɝɨ ɜɫɬɚɧɨɜɥɟɧɧɹ.  

Ɋɨɡɪɚɯɭɧɨɤ ɦɿɧɿɦɚɥɶɧɨʀ ɞɨɜɠɢɧɢ ɤɚɧ
l  ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɜɢɤɨɧɭєɬɶɫɹ ɡɚ ɮɨɪ-

ɦɭɥɨɸ: 

ɤɚɧɤɚɧ

ɤɚɧ
ɜ

ɯɜɡɚɦ
ɤɚɧ

βcos

ZZ

sin

hh
lll 12 





, 

ɞɟ ɜh  – ɜɢɫɨɬɚ ɜɢɪɨɛɤɢ ɜ ɩɪɨɯɨɞɰɿ; ɤɚɧ
h  – ɜɢɫɨɬɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ 

ɜɿɞ ɩɿɞɨɲɜɢ ɜɢɪɨɛɤɢ; ɤɚɧ  – ɤɭɬ ɧɚɯɢɥɭ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨʀ ɨɫɿ  
ɜɢɪɨɛɤɢ; 1Z  ɿ 2Z  – ɞɨɩɨɦɿɠɧɿ ɝɟɨɦɟɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ, ɨɛɭɦɨɜɥɟɧɿ ɡɚ ɮɨɪɦɭɥɚɦɢ: 

  ɤɚɧɤɚɧɜɤɚɧ
ctghhxZ 1

;  

 
 

 

















 ɤɚɧɤɚɧ

K
ɥ

ɤɚɧ
П
ɥ tgtgZh

bB

h
tg

h

bB
Z  12

2

2

2

2

16

8

2
, 

ɞɟ В  – ɲɢɪɢɧɚ ɜɢɪɨɛɤɢ ɜ ɩɪɨɯɨɞɰɿ, ɦ; ɤ
ɥb  – ɲɢɪɢɧɚ ɨɛɥɚɫɬɿ ɡɧɟɦɿɰɧɟɧɧɹ ɩɨɪɿɞ ɭ 

ɛɨɤɚɯ ɜɢɪɨɛɤɢ, ɦ; ɤɚɧɯ  – ɜɿɞɫɬɚɧɶ ɜɿɞ ɜɟɪɬɢɤɚɥɶɧɨʀ ɨɫɿ ɜɢɪɨɛɤɢ ɞɨ ɦɿɫɰɹ ɭɫɬɚɧɨɜ-
ɥɟɧɧɹ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ, ɦ. 

Ɂɚɜɞɚɧɧɹ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɢɯ ɡɧɚɱɟɧɶ ɩɚɪɚɦɟɬɪɚ ɤɚɧɯ  ɜɢɪɿɲɟɧɨ ɩɟɪɟɛɨɪɨɦ 
ɜɚɪɿɚɧɬɿɜ ɪɨɡɪɚɯɭɧɤɭ ɇȾɋ ɪɨɡɝɥɹɧɭɬɨʀ ɝɟɨɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ  

Ɋɢɫɭɧɨɤ 8 – Ɉɛɥɚɫɬɶ ɞɨɰɿɥɶɧɨɝɨ  
ɜɫɬɚɧɨɜɥɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ  

 

0 5 10 

30 

40 

50 

60 

br, ɦ/Ɇɉɚ 

ɭɫɬɚɧɨɜɥɟɧɧɹ ɚɧɤɟɪɿɜ  
ɞɨɰɿɥɶɧɟ 

ɭɫɬɚɧɨɜɥɟɧɧɹ ɚɧɤɟɪɿɜ  
ɧɟ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ 

Ʉɒɍ-15,0 

Ʉɒɍ-17,7 

Ʉɒɍ-11,0(11,7) 
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ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɜɩɥɢɜɭ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ, ɹɤɢɣ ɡɦɿɧɸєɬɶɫɹ ɜ ɞɿɚɩɚɡɨɧɿ  
0,8 – 1,1 ɦ. Ɍɭɬ ɦɟɧɲɟ ɡɿ ɡɧɚɱɟɧɶ ɤɚɧ

x  ɜɿɞɩɨɜɿɞɚє ɦɟɧɲɨɦɭ ɬɢɩɨɪɨɡɦɿɪɭ ɩɟɪɟɪɿɡɭ 

ɜɢɪɨɛɤɢ (ɧɚɩɪɢɤɥɚɞ, ɩɿɞ ɤɪɿɩɥɟɧɧɹ Ʉɒɉɍ-9,5), ɚ ɛɿɥɶɲɟ ɡɿ ɡɧɚɱɟɧɶ ɤɚɧ
x  – ɩɿɞɜɢ-

ɳɟɧɨɦɭ ɪɨɡɦɿɪɭ ɜɢɪɨɛɤɢ (ɧɚɩɪɢɤɥɚɞ, ɩɿɞ ɤɪɿɩɥɟɧɧɹ Ʉɒɉɍ-15,0). Ⱦɥɹ ɧɚɣɛɿɥɶɲ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɨɝɨ ɩɟɪɟɪɿɡɭ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɩɿɞ ɤɪɿɩɥɟɧɧɹ Ʉɒɉɍ-11,7 (11,0) 

ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɪɨɡɦɿɳɚɬɢ ɯɜɨɫɬɨɜɢɤ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɧɚ ɜɿɞɫɬɚɧɿ 1,0 ɦ ɜɿɞ ɜɟɪɬɢ-
ɤɚɥɶɧɨʀ ɨɫɿ ɜɢɪɨɛɤɢ. Ⱦɥɹ ɞɿɚɩɚɡɨɧɭ ɡɦɿɧɢ ɤɨɨɪɞɢɧɚɬɢ ɤɚɧ

x  ɨɬɪɢɦɚɧɢɣ ɿɧɬɟɪɜɚɥ  
ɜɚɪɿɚɰɿʀ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɤɭɬɚ ɧɚɯɢɥɭ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɤɚɧ 65 – 80º ɭ ɪɿɡɧɢɯ  
ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ. Ɇɟɧɲɟ ɡɧɚɱɟɧɧɹ ɤɚɧ  

ɜɿɞɩɨɜɿɞɚє ɤɚɧ
x 1,1 ɦ ɿ ɛɿɥɶɲ ɫɩɪɢɹɬɥɢɜɢɦ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɦ ɭɦɨɜɚɦ; ɛɿɥɶɲɟ 

ɡɧɚɱɟɧɧɹ ɤɚɧ  ɜɿɞɩɨɜɿɞɚє ɤɚɧ
x 0,8 ɦ ɿ ɛɿɥɶɲ ɫɤɥɚɞɧɢɦ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɦ ɭɦɨ-

ɜɚɦ. Ɋɚɰɿɨɧɚɥɶɧɚ ɜɟɥɢɱɢɧɚ ɨɩɨɪɭ ɡɪɭɲɟɧɧɸ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɜɢɪɚɠɚєɬɶɫɹ ɱɟɪɟɡ  
ɦɿɧɿɦɚɥɶɧɨ ɞɨɫɬɚɬɧɿɣ ɞɿɚɦɟɬɪ «ɚɪɦɚɬɭɪ» ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɤɚɧ

d . Ʉɪɢɬɟɪɿєɦ ɜɢɛɨ-
ɪɭ ɪɚɰɿɨɧɚɥɶɧɢɯ ɡɧɚɱɟɧɶ ɤɚɧ

d  є ɣɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨ ɦɨɠɥɢɜɟ ɡɚɜɚɧɬɚɠɟɧɧɹ ɭ  

ɦɟɠɚɯ ɞɨɩɭɫɬɢɦɢɯ ɧɚɩɪɭɠɟɧɶ ɧɚ ɪɨɡɪɢɜ.  
Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɞɨɜɿɜ, ɳɨ 

ɧɚɣɛɿɥɶɲ ɫɭɬɬєɜɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɬɭɩɿɧɶ ɡɚɜɚɧɬɚɠɟɧɧɹ ɚɧɤɟɪɿɜ ɞɜɚ ɝɟɨɦɟɯɚɧɿɱɧɢɯ 

ɩɚɪɚɦɟɬɪɢ – H  ɿ R , ɚ ɜɿɞɧɨɲɟɧɧɹ r
b  ɦɚє ɩɟɜɧɢɣ ɜɩɥɢɜ ɬɿɥɶɤɢ ɜ ɞɿɚɩɚɡɨɧɿ  

r
mb 0 – 15 Ɇɉɚ/ɦ, ɜ ɹɤɨɦɭ ɫɭɬɬєɜɨ ɡɦɿɧɸєɬɶɫɹ ɜɟɥɢɱɢɧɚ R , ɬɨɦɭ, ɳɨ ɛɟɡɩɨɫɟɪɟ-

ɞɧɹ ɩɨɤɪɿɜɥɹ ɩɿɞɜɢɳɟɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɡɝɿɞɧɨ ɋɈɍ 10.1. 0018590.011. 2007 ɦɚє ɦɚɤ-
ɫɢɦɚɥɶɧɢɣ ɜɩɥɢɜ ɧɚ ɜɟɥɢɱɢɧɭ R . ȼɧɚɫɥɿɞɨɤ ɱɨɝɨ ɩɚɪɚɦɟɬɪ R  ɚɜɬɨɦɚɬɢɱɧɨ  
ɦɿɫɬɢɬɶ ɭ ɫɨɛɿ ɜɩɥɢɜ ɧɢɡɶɤɢɯ ɡɧɚɱɟɧɶ ɜɿɞɧɨɲɟɧɧɹ r

mb  ɿ ɡɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɜ 
ɨɤɪɟɦɨɦɭ ɜɢɜɱɟɧɧɿ ɣ ɮɿɤɫɚɰɿʀ ɜɩɥɢɜɭ ɰɶɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚ ɫɬɭɩɿɧɶ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ 
ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ. ȼɿɞɡɧɚɱɟɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɩɿɞɬɜɟɪɞɠɟɧɿ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɤɨɧɚ-
ɧɢɯ ɫɟɪɿɣ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ, ɬɚɤɨɠ ɹɤ ɿ ɬɟ, ɳɨ ɜɩɥɢɜ ɤɨɠɧɨɝɨ ɡ  
ɩɚɪɚɦɟɬɪɿɜ H  ɿ R  ɧɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɨɤɪɟɦɢɦɢ ɡɚɥɟɠɧɨɫɬɹɦɢ, ɨɫɤɿɥɶɤɢ 
ɜɿɞɧɨɲɟɧɧɹ r

b  ɧɟ ɞɚє ɞɨɫɢɬɶ ɬɿɫɧɨɝɨ ɤɨɪɟɥɹɰɿɣɧɨɝɨ ɡɜ’ɹɡɤɭ.  
Ɂɚ ɩɿɞɫɭɦɤɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɨɬɪɢɦɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɡɜ’ɹɡɤɭ ɦɿɧɿɦɚɥɶɧɨ ɞɨɫɬɚɬ-

ɧɶɨɝɨ ɞɿɚɦɟɬɪɚ ɤɚɧɚɬɚ ɚɧɤɟɪɚ ɡ ɝɟɨɦɟɯɚɧɿɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ H  ɿ R . ɋɩɨɫɬɟɪɿɝɚ-
єɬɶɫɹ ɛɥɢɡɶɤɟ ɞɨ ɥɿɧɿɣɧɨɝɨ ɡɛɿɥɶɲɟɧɧɹ ɤɚɧ

d  ɡ ɪɨɫɬɨɦ ɝɥɢɛɢɧɢ H  ɿ ɫɭɬɬєɜɨ ɜɢɪɚɠɟ-
ɧɢɣ ɨɛɟɪɧɟɧɨ ɩɪɨɩɨɪɰɿɣɧɢɣ ɡɜ’ɹɡɨɤ ɤɚɧ

d  ɿ ɩɚɪɚɦɟɬɪɚ R . Ɉɫɧɨɜɧɢɣ ɞɿɚɩɚɡɨɧ ɡɦɿɧɢ 
ɦɿɧɿɦɚɥɶɧɨ ɞɨɫɬɚɬɧɶɨɝɨ ɞɿɚɦɟɬɪɚ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɨɛɦɟɠɟɧɢɣ ɜɟɥɢɱɢɧɨɸ 

ɤɚɧ
d 15 – 16 ɦɦ, ɳɨ ɡ ɜɢɫɨɤɨɸ ɞɨɫɬɨɜɿɪɧɿɫɬɸ ɤɨɪɟɥɸє ɡ ɲɚɯɬɧɢɦɢ ɫɩɨɫɬɟɪɟɠɟɧ-
ɧɹɦɢ ɡ ɨɰɿɧɤɢ ɫɬɿɣɤɨɫɬɿ ɜɢɪɨɛɨɤ, ɭ ɩɨɤɪɿɜɥɿ ɹɤɢɯ ɭɫɬɚɧɨɜɥɟɧɿ ɤɚɧɚɬɧɿ ɚɧɤɟɪɢ ɞɿɚɦɟ-
ɬɪɨɦ ɤɚɧ

d 15,2 ɦɦ. Ɉɞɧɚɤ ɩɪɢ ɞɨɫɢɬɶ ɧɢɡɶɤɨɦɭ ɡɧɚɱɟɧɧɿ R 5 – 7 Ɇɉɚ ɿɧɬɟɧɫɢɜ-
ɧɨ ɡɪɨɫɬɚє ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɚɧɚɬɧɿ ɚɧɤɟɪɢ, ɳɨ ɜɢɦɚɝɚє ɡɛɿɥɶɲɟɧɧɹ ɞɿɚɦɟɬɪɚ ʀɯ  
ɤɚɧɚɬɚ. Ɉɛɪɨɛɤɚ ɪɟɡɭɥɶɬɚɬɿɜ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɞɨɡɜɨɥɢɥɚ ɨɬɪɢɦɚɬɢ  
ɪɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ ɞɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɦɿɧɿɦɚɥɶɧɨ ɞɨɫɬɚɬɧɶɨɝɨ ɞɿɚɦɟɬɪɚ ɤɚɧɚɬɚ 
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Ɋɿɜɧɹɧɧɹ ɨɬɪɢɦɚɧɨ ɩɪɢ ɜɫɬɚɧɨɜɥɟɧɧɿ ɞɜɨɯ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɿɡ ɤɪɨɤɨɦ 
ɤɚɧ

L 3,2 ɦ ɭɡɞɨɜɠ ɜɢɪɨɛɤɢ, ɜɫɬɚɧɨɜɥɟɧɧɿ ɪɚɦ ɿɡ ɤɪɨɤɨɦ L 0,8 ɦ. əɤɳɨ ɪɨɡɪɚɯɭɧ-
ɤɨɜɟ ɡɧɚɱɟɧɧɹ ɤɚɧ

ɫɬ
ɤɚɧ

dd  , ɬɨ ɧɟɨɛɯɿɞɧɨ ɩɪɢɣɦɚɬɢ ɧɚɣɛɥɢɠɱɢɣ ɛɿɥɶɲɢɣ ɬɢɩɨɪɨɡɦɿɪ 
ɤɚɧ
ɫɬd . əɤɳɨ ɪɨɡɪɚɯɭɧɤɨɜɟ ɡɧɚɱɟɧɧɹ ɤɚɧ

d  ɩɟɪɟɜɢɳɭє ɫɬɚɧɞɚɪɬɧɭ ɜɟɥɢɱɢɧɭ ɤɚɧ
ɫɬd   

ɤɚɧɚɬɿɜ, ɳɨ є ɜ ɧɚɹɜɧɨɫɬɿ, ɬɨ ɧɟɨɛɯɿɞɧɨ ɡɛɿɥɶɲɢɬɢ ɤɿɥɶɤɿɫɬɶ ɤɚɧ
n  ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ 

ɧɚ 1 ɩ.ɦ ɜɢɪɨɛɤɢ ɡɚ ɮɨɪɦɭɥɨɸ ɤɚɧ
n  

ɤɚɧ
cɬ

ɤɚɧ
d/d,6250 , ɲɬ./ɦ. 

Ɋɨɡɪɨɛɥɟɧɨ ɣ ɡɚɬɜɟɪɞɠɟɧɨ ɉȺɌ 
«ȾɌȿɄ ɉɚɜɥɨɝɪɚɞɜɭɝɿɥɥɹ» ɿ ȾȼɇɁ 
«ɇɚɰɿɨɧɚɥɶɧɢɣ ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪɫɢɬɟɬ» 
«Ɇɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɤɪɿɩɢɥɶɧɨʀ ɫɢ-
ɫɬɟɦɢ ɞɿɥɶɧɢɱɧɢɯ ɜɢɪɨɛɨɤ ɲɚɯɬ Ɂɚɯɿɞ-
ɧɨɝɨ Ⱦɨɧɛɚɫɭ», ɳɨ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚ-
ɬɢ ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɿ ɭɦɨɜɢ ɩɿɞɬɪɢ-
ɦɚɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ, ɳɨ ɩɨɜɬɨɪɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ (ɪɢɫ. 9). 

ɋɭɦɚɪɧɢɣ ɮɚɤɬɢɱɧɢɣ ɟɤɨɧɨɦɿɱ-
ɧɢɣ ɟɮɟɤɬ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ 
ɞɨɫɥɿɞɠɟɧɶ ɩɨ ɞɜɨɯ ɲɚɯɬɚɯ ɫɤɥɚɜ  
41,8 ɦɥɧ ɝɪɧ. 

ȼɂɋɇɈȼɄɂ 

Ⱦɢɫɟɪɬɚɰɿɹ є ɡɚɜɟɪɲɟɧɨɸ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨɸ ɪɨɛɨɬɨɸ, ɜ ɹɤɿɣ ɧɚ ɨɫɧɨɜɿ ɜɫɬɚ-
ɧɨɜɥɟɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɫɬɚɧɭ ɩɨɪɿɞ ɧɚɜɤɨɥɨ 
ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɜɿɞ ɩɨɤɚɡɧɢɤɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɨɹɜɭ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ ɡ ɭɪɚɯɭ-
ɜɚɧɧɹɦ ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜ-
ɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ, ɩɚɪɚɦɟɬɪɿɜ ɪɨɡɬɚɲɭɜɚɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪ-
ɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɭ ɫɢɫɬɟɦɿ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɤɪɿɩɥɟɧɧɹ ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨ-
ɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ (ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ, ɤɭɬɢ ɧɚɯɢɥɭ ɞɨ ɝɨɪɢɡɨɧɬɚɥɿ) ɩɨɜɬɨɪɧɨɝɨ ɜɢ-
ɤɨɪɢɫɬɚɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɫɢɫɬɟɦ ɤɪɿɩɥɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪ-
ɧɢɦɢ ɬɚ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ, ɜɩɪɨɜɚɞɠɟɧɧɹ ɹɤɢɯ ɧɚ ɲɚɯɬɚɯ Ɂɚɯɿɞɧɨɝɨ Ⱦɨɧɛɚɫɭ 
ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɭ ɪɨɡɦɿɪɿ 41,8 ɦɥɧ ɝɪɧ, ɳɨ ɦɚє ɫɭɬɬєɜɟ 
ɡɧɚɱɟɧɧɹ ɞɥɹ ɝɿɪɧɢɱɨɞɨɛɭɜɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɍɤɪɚʀɧɢ. 

Ɉɫɧɨɜɧɿ ɧɚɭɤɨɜɿ ɣ ɩɪɚɤɬɢɱɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɨɥɹɝɚɸɬɶ ɭ ɧɚɫɬɭɩɧɨɦɭ: 

1. Ⱥɧɚɥɿɡ ɫɬɚɧɭ ɩɢɬɚɧɧɹ ɜ ɨɛɥɚɫɬɿ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢɪɨɛɨɤ ɭ ɡɨɧɿ ɜɩɥɢɜɭ ɨɱɢɫ-
ɧɢɯ ɪɨɛɿɬ ɤɨɦɛɿɧɨɜɚɧɢɦɢ ɚɧɤɟɪɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɩɨɤɚɡɚɜ, ɳɨ ɦɚє ɦɿɫɰɟ ɩɟɪɫɩɟɤ-
ɬɢɜɚ ʀɯɧɶɨɝɨ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ. ȼɚɠɥɢɜɢɦ є ɭɪɚɯɭɜɚɧɧɹ ɨɫɨɛɥɢ-
ɜɨɫɬɟɣ ɝɿɪɧɢɱɨ-ɝɟɨɥɨɝɿɱɧɢɯ ɿ ɝɿɪɧɢɱɨɬɟɯɧɿɱɧɢɯ ɭɦɨɜ ɩɿɞɬɪɢɦɤɢ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨ-
ɛɨɤ, ɹɤ ɜɢɡɧɚɱɚɥɶɧɨɝɨ ɮɚɤɬɨɪɚ ɭ ɜɢɛɨɪɿ ɩɚɪɚɦɟɬɪɿɜ ɡɚɫɨɛɿɜ ɚɧɤɟɪɧɨɝɨ ɤɪɿɩɥɟɧɧɹ; 
ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɨɛɨɜ'ɹɡɤɨɜɟ ɭɪɚɯɭɜɚɧɧɹ ɛɭɞɨɜɢ 
ɩɪɢɥɟɝɥɨɝɨ ɦɚɫɢɜɭ, ɣɨɝɨ ɩɪɢɪɨɞɧɢɯ ɿ ɬɟɯɧɨɝɟɧɧɢɯ ɩɨɪɭɲɟɧɶ, ɳɨ ɞɨɡɜɨɥɹє ɩɿɞ-
ɜɢɳɢɬɢ ɚɞɟɤɜɚɬɧɿɫɬɶ ɞɨɫɥɿɞɠɟɧɶ ɿ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɪɨɡɪɨɛɥɸɜɚɥɶɧɢɯ ɪɟɤɨɦɟɧɞɚɰɿɣ ɡ 
ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɤɨɦɛɿɧɨɜɚɧɢɯ ɚɧɤɟɪɧɢɯ ɫɢɫɬɟɦ. 

Ɋɢɫɭɧɨɤ 9 – Ɏɪɚɝɦɟɧɬ ɫɬɚɧɭ 594 ɡɛɿɪɧɨɝɨ 
ɲɬɪɟɤɭ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿɣ ɞɿɥɶɧɢɰɿ 

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

 15 

2. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜ ɩɪɢɥɟɝɥɢɯ ɩɨɪɨɞɚɯ ɩɨɤɪɿɜɥɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɦɛɿɧɚɰɿʀ 
ɤɚɧɚɬɧɢɯ ɿ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɮɨɪɦɭєɬɶɫɹ ɚɪɦɨɩɨɪɨɞɧɚ ɩɥɢɬɚ, ɜɢɫɨɤɚ ɜɚɧ-
ɬɚɠɨɧɟɫɭɱɚ ɡɞɚɬɧɿɫɬɶ ɹɤɨʀ ɞɨɫɹɝɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɡɛɟɪɟɠɟɧɧɹ ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ  
ɡɭɫɢɥɶ ɪɨɡɩɨɪɭ ɧɚɜɿɬɶ ɜ ɭɦɨɜɚɯ ɪɨɡɛɢɜɤɢ ɲɚɪɿɜ ɩɨɤɪɿɜɥɿ ɧɚ ɩɨɪɨɞɧɿ ɛɥɨɤɢ. Ɂɚ  
ɪɚɯɭɧɨɤ ɭɬɜɨɪɟɧɧɹ ɪɨɡɩɿɪɧɨʀ ɫɢɫɬɟɦɢ ɜ ɩɨɤɪɿɜɥɿ ɡɧɢɠɭɸɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɭɫɿɯ 
ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɭɠɟɧɶ ɞɨ ɪɿɜɧɹ, ɛɚɝɚɬɨɪɚɡɨɜɨ ɧɢɠɱɨɝɨ ɦɿɰɧɨɫɬɿ ɥɿɬɨɬɢɩɿɜ, ɚ ɩɨɹɜɚ 
ɪɨɡɬɹɝɚɥɶɧɢɯ ɜɟɪɬɢɤɚɥɶɧɢɯ ɿ ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ ɧɚɩɪɭɠɟɧɶ ɧɨɫɢɬɶ ɜɢɧɹɬɤɨɜɨ ɥɨɤɚ-
ɥɶɧɢɣ ɯɚɪɚɤɬɟɪ. Ɍɨɦɭ ɩɨɬɭɠɧɚ ɚɪɦɨɩɨɪɨɞɧɚ ɩɥɢɬɚ ɜ ɩɨɤɪɿɜɥɿ ɨɯɨɪɨɧɹє ɤɪɿɩɢɥɶɧɭ 
ɫɢɫɬɟɦɭ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɜɿɞ ɧɚɞɦɿɪɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ. 

2. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɝɟɨɦɟɯɚɧɿɱɧɭ ɦɨɞɟɥɶ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ  
ɫɢɫɬɟɦ ɤɪɿɩɥɟɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɦɢ ɿ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ, 
ɹɤɚ ɞɨɡɜɨɥɢɥɚ ɜɫɬɚɧɨɜɢɬɢ ɮɨɪɦɭɜɚɧɧɹ ɚɪɦɨɩɨɪɨɞɧɨʀ ɩɥɢɬɢ, ɳɨ ɩɪɨɬɢɞɿє ɝɿɪɫɶɤɨ-
ɦɭ ɬɢɫɤɭ ɡ ɤɨɟɮɿɰɿєɧɬɨɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɧɚɩɪɭɠɟɧɶ ɧɟ ɛɿɥɶɲɟ 2,0.  
ɐɟ ɡɚɛɟɡɩɟɱɭє ɰɿɥɿɫɧɢɣ ɫɬɚɧ ɛɿɥɶɲɨʀ ɱɚɫɬɢɧɢ ɛɿɱɧɢɯ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɣ ɜɭɝɿɥɶɧɨɝɨ  
ɩɥɚɫɬɚ, ɡɧɢɠɭɸɱɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɧɚɩɪɭɠɟɧɶ ɿ ɪɨɡɲɢɪɸɸɱɢ ɩɥɨɳɭ ɨɩɨɪɢ ɚɪɦɨɩɨ-
ɪɨɞɧɨʀ ɩɥɢɬɢ ɜ ɩɨɤɪɿɜɥɿ ɜɢɪɨɛɤɢ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɜɫɬɚɧɨɜɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɪɨɡɩɨ-
ɞɿɥɭ ɇȾɋ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɜ ɫɤɥɟɩɿɧɧɿ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ 

3. ȼɫɬɚɧɨɜɥɟɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɭ ɝɥɢɛɢɧɢ ɪɨɡɦɿɳɟɧɧɹ ɜɢɪɨɛɤɢ, ɫɟɪɟ-
ɞɧɶɨɝɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɪɢɥɟɝɥɨɝɨ ɦɚɫɢɜɭ ɩɨɪɿɞ, ɜɿɞɧɨɲɟɧɧɹ 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɞɨ ʀʀ ɩɨɬɭɠɧɨɫɬɿ 
ɧɚ ɫɬɭɩɿɧɶ ɧɚɜɚɧɬɚɠɟɧɧɹ ɫɢɫɬɟɦɢ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ. Ɉɛʉɪɭɧɬɨ-
ɜɚɧɨ ɤɪɢɬɟɪɿɣ ɨɰɿɧɤɢ ɪɿɜɧɹ ɨɩɨɪɭ ɚɧɤɟɪɿɜ ɭ ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɢɣ 
ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɚɣɛɿɥɶɲ ɜɩɥɢɜɨɜɢɯ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ. 

4. ɍɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ ɡɚɥɟɠɧɿɫɬɶ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɥɟɧɧɹ ɿ ɤɭɬɚ ɧɚɯɢɥɭ 
ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ ɫɤɥɟɩɿɧɧɿ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɜɿɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɨɹɜɭ 
ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ ɩɪɢ ɣɨɝɨ ɜɪɚɯɭɜɚɧɧɿ ɜ ɩɨɪɨɞɚɯ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɡɚɥɟɠɧɨ 
ɜɿɞ ɩɨɬɭɠɧɨɫɬɿ ɩɥɚɫɬɚ, ɳɨ ɜɢɣɦɚєɬɶɫɹ. Ɂɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɧɚɩɪɭɠɟɧɶ ɿ ɪɨɡɦɿ-
ɪɿɜ ɨɛɥɚɫɬɟɣ ɡɧɟɦɿɰɧɟɧɧɹ ɩɨɪɿɞ ɭ ɛɨɤɚɯ ɜɢɪɨɛɤɢ ɫɩɪɢɹɬɥɢɜɨ ɩɨɡɧɚɱɚєɬɶɫɹ ɧɚ ɪɿɜɧɿ 
ɧɚɩɪɭɠɟɧɨɫɬɿ ɩɨɪɿɞ ɩɿɞɨɲɜɢ – ɨɛɥɚɫɬɿ ʀʀ ɣɦɨɜɿɪɧɨɝɨ ɡɧɟɦɿɰɧɟɧɧɹ ɫɤɨɪɨɱɭɸɬɶɫɹ. 
ɍɬɨɱɧɟɧɨ ɞɿɚɩɚɡɨɧ ɡɦɿɧɢ ɩɚɪɚɦɟɬɪɿɜ ɭɫɬɚɧɨɜɥɟɧɧɹ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɭ ɫɤɥɚɞɿ ɤɨɦ-
ɛɿɧɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɡɚɥɟɠɧɨ ɜɿɞ ɬɢɩɨɪɨɡɦɿɪɭ ɩɟɪɟɪɿɡɭ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ. 

5. Ɉɛʉɪɭɧɬɨɜɚɧɨ ɤɪɢɬɟɪɿɣ ɨɰɿɧɤɢ ɪɿɜɧɹ ɨɩɨɪɭ ɚɧɤɟɪɿɜ ɭ ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ 
ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɚɣɛɿɥɶɲ ɜɩɥɢɜɨɜɢɯ ɝɟɨ-
ɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɭ ɱɚɫɬɢɧɿ ɫɬɭɩɟɧɹ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɫɢɫɬɟɦɢ: ɝɥɢɛɢɧɚ ɪɨɡɦɿ-
ɳɟɧɧɹ ɜɢɪɨɛɤɢ, ɫɟɪɟɞɧɿɣ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɢɫɧɟɧɧɸ ɩɪɢɥɟɝɥɨɝɨ ɦɚɫɢɜɭ  
ɩɨɪɿɞ, ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿ-
ɜɥɿ ɞɨ ʀʀ ɩɨɬɭɠɧɨɫɬɿ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɿɞɜɢɳɟɧɚ ɡɚɜɚɧɬɚɠɟɧɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɤɨɦɛɿɧɨ-
ɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɡɚɯɢɳɚє ɪɚɦɧɟ ɤɪɿɩɥɟɧɧɹ ɜɿɞ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ, ɳɨ ɫɩɪɢɹє 
ɡɧɢɠɟɧɧɸ ɜɬɪɚɬ ɩɟɪɟɪɿɡɭ ɜɢʀɦɤɨɜɨʀ ɜɢɪɨɛɤɢ. 

6. ɍɫɬɚɧɨɜɥɟɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ (ɞɢɮɟɪɟɧɰɿɣɨɜɚɧɨ) ɚɧɤɟɪɿɜ ɭ 
ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɜɿɞ ɨɫɧɨɜɧɢɯ ɜɩɥɢɜɧɢɯ ɝɟɨɦɟɯɚɧɿɱɧɢɯ 
ɮɚɤɬɨɪɿɜ. ȼɢɡɧɚɱɟɧɨ ɜɟɥɢɱɢɧɭ ɝɪɚɞɚɰɿʀ ɪɿɜɧɹ ɨɩɨɪɭ ɚɧɤɟɪɿɜ ɝɿɪɫɶɤɨɦɭ ɬɢɫɤɭ: ɦɚɤ-
ɫɢɦɭɦ ɩɪɨɬɢɞɿʀ ɫɬɜɨɪɸɸɬɶ ɤɚɧɚɬɧɿ ɚɧɤɟɪɢ, ɜɫɬɚɧɨɜɥɟɧɿ ɡ ɛɨɤɭ ɜɢɪɨɛɥɟɧɨɝɨ ɩɪɨɫ-
ɬɨɪɭ; ɦɿɧɿɦɭɦ – ɫɬɚɥɟɩɨɥɿɦɟɪɧɿ ɚɧɤɟɪɢ. ȼɢɹɜɥɟɧɨ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɡɛɿɥɶɲɟɧɧɹ ɪɟɚ-
ɤɰɿʀ ɨɩɨɪɭ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ ɦɿɪɭ ɡɦɿɧɢ ɤɨɨɪɞɢɧɚɬ ʀɯ ɜɫɬɚɧɨɜɥɟɧɧɹ ɭ  
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ɧɚɩɪɹɦɤɭ ɩɟɪɢɮɟɪɿɣɧɢɯ ɞɿɥɹɧɨɤ ɜɟɪɯɧɹɤɚ ɪɚɦɧɨɝɨ ɤɪɿɩɥɟɧɧɹ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚ-
ɬɢ ɫɬɚɥɢ ɨɫɧɨɜɨɸ ɞɥɹ ɨɛɝɪɭɧɭɜɚɧɧɹ ɪɚɰɿɨɧɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟ-
ɪɧɨʀ ɫɢɫɬɟɦɢ.  

7. ɍɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ ɡɚɥɟɠɧɨɫɬɿ ɡɦɿɧɢ ɜɿɞɧɨɫɧɨʀ ɞɨɜɠɢɧɢ ɞɿɥɹɧɨɤ ɩɥɚɫ-
ɬɢɱɧɨɝɨ ɫɬɚɧɭ ɧɟɫɭɱɨɝɨ ɟɥɟɦɟɧɬɚ ɚɧɤɟɪɚ ɜɿɞ ɫɟɪɟɞɧɶɨɝɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ 
ɫɬɢɫɧɟɧɧɸ ɩɪɢɥɟɝɥɨɝɨ ɦɚɫɢɜɭ. ɍɬɨɱɧɟɧɨ ɤɪɢɬɟɪɿɣ ɨɰɿɧɤɢ ɪɿɜɧɹ ɨɩɨɪɭ ɫɬɚɥɟɩɨɥɿ-
ɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɭ ɤɨɦɛɿɧɨɜɚɧɿɣ ɫɢɫɬɟɦɿ ɜɿɞ ɝɥɢɛɢɧɢ ɪɨɡɦɿɳɟɧɧɹ ɜɢɪɨ-
ɛɤɢ, ɩɨɤɚɡɧɢɤɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɨɹɜɭ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ ɬɚ ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨ-
ɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɣɨɝɨ ɩɨ-
ɬɭɠɧɨɫɬɿ. Ɉɬɪɢɦɚɧɨ ɪɨɡɪɚɯɭɧɤɨɜɿ ɜɢɪɚɡɢ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɧɟɨɛɯɿɞɧɿ ɩɚɪɚɦɟɬɪɢ 
ɡɦɿɰɧɟɧɧɹ ɩɨɤɪɿɜɥɿ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɨɸ: ɤɨɨɪɞɢ-
ɧɚɬɢ ɜɫɬɚɧɨɜɥɟɧɧɹ ɚɧɤɟɪɿɜ, ɤɭɬɢ ʀɯ ɧɚɯɢɥɭ, ɞɿɚɦɟɬɪ ɧɟɫɭɱɨɝɨ ɫɬɪɢɠɧɹ ɿ ɞɨɜɠɢɧɚ 
ɚɧɤɟɪɚ. Ɍɚɤɨɠ ɨɛʉɪɭɧɬɨɜɚɧɨ ɦɟɠɭ ɨɛɥɚɫɬɟɣ ɞɨɰɿɥɶɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɥɟɩɨɥɿ-
ɦɟɪɧɢɯ ɚɧɤɟɪɿɜ. 

8. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɨɛɥɚɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɭ ɤɪɿɩɢɥɶ-
ɧɿɣ ɫɢɫɬɟɦɿ ɡ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɨɤɚɡɧɢɤɨɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɨɹɜɭ 
ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ, ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɟɤɫɩɨɧɟɧɰɿɣɧɿɣ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɿɞɧɨɲɟɧɧɹ ɪɨɡ-
ɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿɜɥɿ ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ 
ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ.  

9. ɍɩɟɪɲɟ ɜɢɡɧɚɱɟɧɨ, ɳɨ ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɿ ɭɦɨɜɢ ɪɿɜɧɨɦɿɰɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ 
ɫɢɫɬɟɦɢ ɤɪɿɩɥɟɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɫɬɚɛɿɥɶɧɿɫɬɸ ɩɚɪɚɦɟɬɪɿɜ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ (0,8 – 1,1 ɦ ɜɿɞ ɜɟɪɬɢɤɚɥɶɧɨʀ ɨɫɿ ɜɢɪɨɛɤɢ), ʀɯ ɤɭɬɿɜ 
ɧɚɯɢɥɭ ɞɨ ɝɨɪɢɡɨɧɬɚɥɿ (65 – 80º), ɚ ɬɚɤɨɠ ɩɚɪɚɦɟɬɪɚɦɢ ɪɨɡɦɿɳɟɧɧɹ ɫɬɚɥɟɩɨɥɿɦɟɪ-
ɧɢɯ ɚɧɤɟɪɿɜ: ɤɭɬɢ ɧɚɯɢɥɭ ɡɦɿɧɸɸɬɶɫɹ ɡɚ ɫɬɟɩɟɧɟɜɨɸ ɡɚɥɟɠɧɿɫɬɸ ɜɿɞ ɤɨɨɪɞɢɧɚɬ ʀɯ 
ɭɫɬɚɧɨɜɥɟɧɧɹ, ɳɨ ɥɿɧɿɣɧɨ ɩɨɜ’ɹɡɚɧɿ ɡ ɩɚɪɚɦɟɬɪɨɦ ɬɚ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɥɨɝɚɪɢɮɦɿɱɧɿɣ 
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɟɥɢɱɢɧɢ ɩɨɤɚɡɧɢɤɚ. Ɋɟɡɭɥɶɬɚɬɢ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ 
ɩɨɤɚɡɭɸɬɶ ɚɞɟɤɜɚɬɧɭ ɡɛɿɠɧɿɫɬɶ ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɲɚɯɬɧɢɯ ɞɨɫɥɿɞɠɟɧɶ (85 – 90%). 

10. ɒɚɯɬɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɹɜɿɜ ɝɿɪɫɶɤɨɝɨ ɬɢɫɤɭ ɜ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɤɚɯ, ɳɨ 
ɡɚɤɪɿɩɥɟɧɿ ɪɟɤɨɦɟɧɞɨɜɚɧɨɸ ɤɨɦɛɿɧɨɜɚɧɨɸ ɚɧɤɟɪɧɨɸ ɫɢɫɬɟɦɨɸ, ɞɨɜɟɥɢ ʀʀ ɩɟɪɟɜɚ-
ɝɢ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɬɪɚɞɢɰɿɣɧɢɦ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɢɦ ɤɪɿɩɥɟɧɧɹɦ, ɹɤɿ ɩɨɥɹɝɚɸɬɶ ɭ  
ɧɚɫɬɭɩɧɨɦɭ: 

– ɡɛɥɢɠɟɧɧɹ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɿ ɩɿɞɨɲɜɢ ɡɧɢɠɟɧɨ ɧɚ 33 – 37%, ɡɛɥɢɠɟɧɧɹ ɫɬɨ-
ɹɤɿɜ ɪɚɦ ɡɦɟɧɲɢɥɨɫɶ ɧɚ 41 – 45%, ɡɦɿɳɟɧɧɹ ɡɚ ɞɿɚɝɨɧɚɥɶɧɢɦ ɪɨɡɦɿɪɨɦ ɡ ɛɨɤɭ  
ɪɨɛɨɱɨɝɨ ɛɨɪɬɚ ɜɢɪɨɛɤɢ ɫɤɨɪɨɬɢɥɢɫɹ ɧɚ 33 – 35%, ɡ ɛɨɤɭ ɧɟɪɨɛɨɱɨɝɨ ɛɨɪɬɚ – ɧɚ 
26 – 28%; 

– ɚɫɢɦɟɬɪɿɹ ɞɿɚɝɨɧɚɥɶɧɢɯ ɪɨɡɦɿɪɿɜ ɡɧɢɠɟɧɚ ɜ 2 ɪɚɡɢ, ɚ ɜɟɪɬɢɤɚɥɶɧɚ –  

ɭ 3,62 ɪɚɡɢ; 
– ɜɟɥɢɱɢɧɚ ɩɿɞɧɹɬɬɹ ɩɨɪɿɞ ɩɿɞɨɲɜɢ ɫɤɨɪɨɱɟɧɚ ɜ 1,5 – 2 ɪɚɡɢ. 

12. Ɋɨɡɪɨɛɥɟɧɨ ɣ ɡɚɬɜɟɪɞɠɟɧɨ ɉɪȺɌ «ȾɌȿɄ ɉɚɜɥɨɝɪɚɞɜɭɝɿɥɥɹ» ɿ ȾȼɇɁ  
«ɇɚɰɿɨɧɚɥɶɧɢɣ ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪɫɢɬɟɬ» «Ɇɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ  
ɞɿɥɶɧɢɱɧɢɯ ɜɢɪɨɛɨɤ ɲɚɯɬ Ɂɚɯɿɞɧɨɝɨ Ⱦɨɧɛɚɫɭ», ɳɨ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚɬɢ ɪɟɫɭɪɫɨ-
ɡɛɟɪɿɝɚɸɱɿ ɭɦɨɜɢ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ, ɳɨ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ. 

Ɏɚɤɬɢɱɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɩɨ 
ȼɋɉ «ɒɚɯɬɨɭɩɪɚɜɥɿɧɧɹ ɉɟɪɲɨɬɪɚɜɟɧɫɶɤɟ» ɫɤɥɚɜ 3,1 ɦɥɧ ɝɪɧ ɿ ɩɨ ȼɋɉ «ɒɚɯɬɨ-
ɭɩɪɚɜɥɿɧɧɹ Ɍɟɪɧɿɜɫɶɤɟ» – 38,719 ɦɥɧ ɝɪɧ (ɡɚ 1-ɟ ɩɿɜɪɿɱɱɹ 2015 ɪ.). 
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Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɚɜɬɨɪɚ ɜ ɪɨɛɨɬɢ, ɨɩɭɛɥɿɤɨɜɚɧɿ ɭ ɫɩɿɜɚɜɬɨɪɫɬɜɿ, ɩɨɥɹɝɚє ɜ 
ɧɚɫɬɭɩɧɨɦɭ: [1, 5, 6, 10] – ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɫɯɟɦ ɞɨɫɥɿɞɠɟɧɧɹ ɇȾɋ 
ɫɬɚɧɭ ɦɚɫɢɜɭ ɬɚ ɤɪɿɩɥɟɧɧɹ, ɜɢɡɧɚɱɟɧɧɹ ɡɦɿɧɢ ɧɟɫɭɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɟɥɟɦɟɧɬɿɜ 
ɤɪɿɩɥɟɧɧɹ ɲɬɪɟɤɭ ɩɪɢ ɣɨɝɨ ɧɚɞɪɨɛɰɿ ɜ ɭɦɨɜɚɯ ɞɪɿɛɧɨɲɚɪɨɜɨɝɨ ɩɨɪɨɞɧɨɝɨ ɦɚɫɢɜɭ; 

[2] – ɭɱɚɫɬɶ ɭ ɧɚɩɢɫɚɧɧɿ ɪɨɡɞɿɥɿɜ 3, 4; §§8.2.3, 8.3.3, 9.2.3, 9.3.3, 10.2; Д3, 4, 9] – 

ɚɧɚɥɿɡ ɇȾɋ ɜɚɧɬɚɠɨɧɟɫɭɱɢɯ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ «ɦɚɫɢɜ – ɤɪɿɩɥɟɧɧɹ», ɨɛʉɪɭɧɬɭ-
ɜɚɧɧɹ ɿ ɪɨɡɪɚɯɭɧɨɤ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɭ ɤɪɿɩɢɥɶɧɿɣ ɫɢɫɬɟɦɿ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ; [7] 

– ɮɨɪɦɭɜɚɧɧɹ ɛɚɡɢ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɿ ɜɢɤɨɧɚɧɧɹ ɪɨɡɪɚɯɭɧɤɿɜ, ʀɯ ɚɧɚɥɿɡ, ɨɛʉɪɭɧɬɭ-
ɜɚɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ; [8] – ɭɱɚɫɬɶ ɭ ɧɚɩɢɫɚɧɧɿ §§7.4, 8.2, 8.3, 9.7, 9.8; Д11, 12] – ɨɛ-
ʉɪɭɧɬɭɜɚɧɧɹ ɝɟɨɦɟɯɚɧɿɤɢ ɜɡɚєɦɨɞɿʀ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ «ɦɚɫɢɜ – ɤɪɿɩɥɟɧɧɹ», ɨɬɪɢ-
ɦɚɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɧɚ ɛɚɡɿ ɦɟɬɨɞɿɜ ɤɨɪɟɥɹɰɿɣɧɨ-ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɚɧɚɥɿɡɭ. 

 

ȺɇɈɌȺɐȱə 

Ƚɭɫєɜ Ɉ.ɋ. Ɉɛʉɪɭɧɬɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɫɢɫɬɟɦɢ ɤɪɿɩɥɟɧɧɹ ɜɢɪɨɛɨɤ ɫɬɚɥɟɩɨ-
ɥɿɦɟɪɧɢɦɢ ɬɚ ɤɚɧɚɬɧɢɦɢ ɚɧɤɟɪɚɦɢ. – ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ ɡɚ 
ɫɩɟɰɿɚɥɶɧɿɫɬɸ 05.15.02 – ɩɿɞɡɟɦɧɚ ɪɨɡɪɨɛɤɚ ɪɨɞɨɜɢɳ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ. – ȱɧɫɬɢ-
ɬɭɬ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ⱦɧɿɩɪɨ, 2017. 

Ɂɚɯɢɳɚɸɬɶɫɹ ɜɢɹɜɥɟɧɿ ɧɨɜɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɤɟɪɭɜɚɧɧɹ ɫɢɧɬɟɡɨɦ ɩɪɨɰɟɫɿɜ 
ɡɦɿɰɧɟɧɧɹ ɩɨɪɿɞ ɩɨɤɪɿɜɥɿ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɤɨɦɛɿɧɨɜɚɧɢɦɢ ɚɧɤɟɪɧɢɦɢ ɫɢɫɬɟɦɚ-
ɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɫɬɚɧɨɜɥɟɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɭɦɭ ɨɩɨɪɭ 
ɜɚɧɬɚɠɨɧɟɫɭɱɢɦɢ ɟɥɟɦɟɧɬɚɦɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜ ɩɪɢɥɟɝɥɢɯ ɩɨɪɨɞɚɯ ɩɨɤɪɿɜɥɿ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɨɦɛɿɧɚɰɿʀ ɤɚɧɚɬɧɢɯ ɿ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɚɧɤɟɪɿɜ ɮɨɪɦɭєɬɶɫɹ ɚɪɦɨɩɨ-
ɪɨɞɧɚ ɩɥɢɬɚ, ɜɢɫɨɤɚ ɜɚɧɬɚɠɨɧɟɫɭɱɚ ɡɞɚɬɧɿɫɬɶ ɹɤɨʀ ɞɨɫɹɝɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɡɛɟɪɟ-
ɠɟɧɧɹ ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ ɡɭɫɢɥɶ ɪɨɡɩɨɪɭ, ɳɨ ɡɧɢɠɭє ɤɨɧɰɟɧɬɪɚɰɿʀ ɭɫɿɯ ɤɨɦɩɨɧɟɧɬ 
ɧɚɩɪɭɠɟɧɶ ɞɨ ɪɿɜɧɹ, ɛɚɝɚɬɨɪɚɡɨɜɨ ɧɢɠɱɨɝɨ ɦɿɰɧɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɿɬɨɬɢɩɿɜ. 
ȼɫɬɚɧɨɜɥɟɧɨ ɡɧɢɠɟɧɧɹ ɧɚɩɪɭɠɟɧɨɫɬɿ ɜɟɪɯɧɹɤɚ ɿ ɫɬɨɹɤɿɜ ɪɚɦɧɨɝɨ ɤɪɿɩɥɟɧɧɹ ɡɚɜɞɹ-
ɤɢ ɚɤɬɢɜɧɨɦɭ ɨɩɨɪɭ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ ɿ ɤɚɧɚɬɧɢɯ ɚɧɤɟɪɿɜ ɩɪɨɰɟɫɚɦ ɡɪɭɲɟɧɧɹ  
ɜɭɝɥɟɜɦɿɳɭɸɱɨɝɨ ɦɚɫɢɜɭ.  

Ɉɛʉɪɭɧɬɨɜɚɧɨ ɤɪɢɬɟɪɿɣ ɨɰɿɧɤɢ ɪɿɜɧɹ ɨɩɨɪɭ ɚɧɤɟɪɿɜ ɭ ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ 
ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɚɣɛɿɥɶɲ ɜɩɥɢɜɨɜɢɯ ɝɟɨ-
ɦɟɯɚɧɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɭ ɱɚɫɬɢɧɿ ɫɬɭɩɟɧɹ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɫɢɫɬɟɦɢ: ɝɥɢɛɢɧɚ ɪɨɡɦɿ-
ɳɟɧɧɹ ɜɢɪɨɛɤɢ, ɫɟɪɟɞɧɿɣ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɢɫɧɟɧɧɸ ɩɪɢɥɟɝɥɨɝɨ ɦɚɫɢɜɭ  
ɩɨɪɿɞ, ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɨɩɨɪɭ ɫɬɢɫɧɟɧɧɸ ɩɨɪɿɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɩɨɤɪɿ-
ɜɥɿ ɞɨ ʀʀ ɩɨɬɭɠɧɨɫɬɿ. ȼɫɬɚɧɨɜɥɟɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɫɬɭɩɟɧɹ ɧɚɜɚɧɬɚɠɟɧɨɫɬɿ ɚɧɤɟɪɿɜ 
ɭ ɫɤɥɚɞɿ ɤɨɦɛɿɧɨɜɚɧɨʀ ɚɧɤɟɪɧɨʀ ɫɢɫɬɟɦɢ ɜɿɞ ɨɫɧɨɜɧɢɯ ɜɩɥɢɜɧɢɯ ɝɟɨɦɟɯɚɧɿɱɧɢɯ 
ɮɚɤɬɨɪɿɜ. ȼɢɹɜɥɟɧɨ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɡɛɿɥɶɲɟɧɧɹ ɪɟɚɤɰɿʀ ɨɩɨɪɭ ɫɬɚɥɟɩɨɥɿɦɟɪɧɢɯ 
ɚɧɤɟɪɿɜ ɭ ɦɿɪɭ ɡɦɿɧɢ ɤɨɨɪɞɢɧɚɬ ʀɯ ɭɫɬɚɧɨɜɥɟɧɧɹ ɜ ɧɚɩɪɹɦɤɭ ɩɟɪɢɮɟɪɿɣɧɢɯ ɞɿɥɹ-
ɧɨɤ ɜɟɪɯɧɹɤɚ ɪɚɦɧɨɝɨ ɤɪɿɩɥɟɧɧɹ. Ɉɬɪɢɦɚɧɨ ɪɨɡɪɚɯɭɧɤɨɜɿ ɜɢɪɚɡɢ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ 
ɭɫɿ ɧɟɨɛɯɿɞɧɿ ɩɚɪɚɦɟɬɪɢ ɡɦɿɰɧɟɧɧɹ ɩɨɤɪɿɜɥɿ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ ɹɤ ɤɨɦɛɿɧɨɜɚɧɨɸ 
ɚɧɤɟɪɧɨɸ ɫɢɫɬɟɦɨɸ.  

Ɋɨɡɪɨɛɥɟɧɨ ɣ ɡɚɬɜɟɪɞɠɟɧɨ ɉȺɌ «ȾɌȿɄ ɉɚɜɥɨɝɪɚɞɜɭɝɿɥɥɹ» ɿ ȾȼɇɁ «ɇɚɰɿɨ-
ɧɚɥɶɧɢɣ ɝɿɪɧɢɱɢɣ ɭɧɿɜɟɪɫɢɬɟɬ» «Ɇɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɿɜ ɤɪɿɩɢɥɶɧɨʀ ɫɢɫɬɟɦɢ ɞɿɥɶ-
ɧɢɱɧɢɯ ɜɢɪɨɛɨɤ ɲɚɯɬ Ɂɚɯɿɞɧɨɝɨ Ⱦɨɧɛɚɫɭ», ɳɨ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚɬɢ ɪɟɫɭɪɫɨɡɛɟɪɿ-
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ɝɚɸɱɿ ɭɦɨɜɢ ɩɿɞɬɪɢɦɚɧɧɹ ɜɢʀɦɤɨɜɢɯ ɜɢɪɨɛɨɤ, ɹɤɿ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ. 
Ɏɚɤɬɢɱɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɩɨ ɞɜɨɦ ɲɚɯɬɚɦ ɫɤɥɚɜ 41,8 ɦɥɧ ɝɪɧ. 

Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɨɪɨɞɧɢɣ ɦɚɫɢɜ, ɜɢʀɦɤɨɜɚ ɜɢɪɨɛɤɚ, ɚɧɤɟɪɧɟ ɤɪɿɩɥɟɧɧɹ, 
ɡɦɿɰɧɟɧɧɹ, ɪɨɡɪɚɯɭɧɨɤ ɩɚɪɚɦɟɬɪɿɜ. 

ȺɇɇɈɌȺɐɂə 

Ƚɭɫɟɜ Ⱥ.ɋ. Ɉɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɨɤ ɫɬɚɥɟ-
ɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ. – ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɢ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 05.15.02 – ɩɨɞɡɟɦɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨ-
ɩɚɟɦɵɯ. – ɂɧɫɬɢɬɭɬ ɝɟɨɬɟɯɧɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ ɢɦ. ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇȺɇ ɍɤɪɚɢɧɵ, 

Ⱦɧɟɩɪ, 2017. 

Ɂɚɳɢɳɚɸɬɫɹ ɜɵɹɜɥɟɧɧɵɟ ɧɨɜɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɧɬɟɡɨɦ ɩɪɨ-
ɰɟɫɫɨɜ ɭɤɪɟɩɥɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧ-
ɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɫɨɝɥɚɫɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤ-
ɫɢɦɭɦɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɡɨɧɟɫɭɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɛɥɢɡɥɟ-
ɠɚɳɢɯ ɩɨɪɨɞɚɯ ɤɪɨɜɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɚɰɢɢ ɤɚɧɚɬɧɵɯ ɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɢɯ ɚɧ-
ɤɟɪɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ, ɜɵɫɨɤɚɹ ɝɪɭɡɨɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨ-
ɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɫɢɥɢɣ ɪɚɫɩɨɪɚ, ɱɬɨ ɫɧɢ-
ɠɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ ɞɨ ɭɪɨɜɧɹ, ɦɧɨɝɨɤɪɚɬɧɨ ɧɢɠɟ 

ɩɪɨɱɧɨɫɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɢɬɨɬɢɩɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ ɪɚɦɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɛɥɚɝɨɞɚɪɹ ɚɤɬɢɜɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɬɚɥɟ-
ɩɨɥɢɦɟɪɧɢɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɩɪɨɰɟɫɫɚɦ ɫɞɜɢɠɟɧɢɹ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ.  

Ɉɛɨɫɧɨɜɚɧ ɤɪɢɬɟɪɢɣ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦ-
ɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɧɚɢɛɨ-
ɥɟɟ ɜɥɢɹɬɟɥɶɧɵɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɜ ɱɚɫɬɢ ɫɬɟɩɟɧɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɫɢ-
ɫɬɟɦɵ: ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɫɪɟɞɧɟɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚ-
ɬɢɸ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ ɩɨɪɨɞ, ɨɬɧɨɲɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ 
ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɤ ɟɟ ɦɨɳɧɨɫɬɢ. ɍɫɬɚɧɨɜɥɟɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ 

ɫɬɟɩɟɧɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɨɬ 
ɨɫɧɨɜɧɵɯ ɜɥɢɹɸɳɢɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. ȼɵɹɜɥɟɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɭɜɟ-
ɥɢɱɟɧɢɹ ɪɟɚɤɰɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɦɟɪɭ ɢɡɦɟɧɟɧɢɹ ɤɨ-
ɨɪɞɢɧɚɬ ɢɯ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ ɜɟɪɯɧɹɤɚ ɪɚɦ-
ɧɨɝɨ ɤɪɟɩɥɟɧɢɹ. ɉɨɥɭɱɟɧɵ ɪɚɫɱɟɬɧɵɟ ɜɵɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɜɫɟ ɧɟɨɛ-
ɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɭɤɪɟɩɥɟɧɢɹ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɤɚɤ ɤɨɦɛɢɧɢɪɨ-
ɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɨɣ.  

Ɋɚɡɪɚɛɨɬɚɧɚ ɢ ɭɬɜɟɪɠɞɟɧɚ ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨɝɪɚɞɭɝɨɥɶ» ɢ ȽȼɍɁ «ɇɚɰɢɨ-
ɧɚɥɶɧɵɣ ɝɨɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» «Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɨɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɭɱɚɫɬɤɨ-
ɜɵɯ ɜɵɪɚɛɨɬɨɤ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ», ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɪɟɫɭɪ-
ɫɨɫɛɟɪɟɝɚɸɳɢɟ ɭɫɥɨɜɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚ-
ɛɨɬɨɤ. Ɏɚɤɬɢɱɟɫɤɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨ ɞɜɭɦ ɲɚɯɬɚɦ ɫɨɫɬɚɜɢɥ 41,8 ɦɥɧ. 

ɝɪɧ. 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ, ɜɵɟɦɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ, ɚɧɤɟɪɧɚɹ 

ɤɪɟɩɶ, ɭɩɪɨɱɧɟɧɢɟ, ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ. 
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ABSTRACT 

Gusiev O.S. Substantiation the parameters of system of supporting mine workings 

by resin-grouted and rope anchors. – Manuscript.  

Thesis of the scientific degree of the Candidate of the Technical Science on spe-

cialty 05.15.02 – Underground mining of mineral deposits. – M.S. Poliakov Institute of 

Geotechnical Mechanics NAS of Ukraine, Dnipro, 2017.  

The revealed regularities of maintaining synthesis processes of strengthening the 

roof of extraction mine working according to estimated regularities maximum  

resistance achieve of load-bearing elements have been defended. It is established that in 

surrounded roof rocks by means of a combination of a rope and resin-grouted roof bolts 

are formed the reinforced plate which high load-carrying capacity is achieved by main-

taining the horizontal force thrust that reduces a concentrations of all components of 

strains up to the level of multiple lower of lithotype strengthening characteristics. The 

strength reduction of set caps and legs of frame supports because of active resistance of 

resin-grouted and rope anchors by the processes of shifting coal-bearing massif is  

determined.  

The criteria of estimation the level of resistance anchors as part of combined an-

chored system that is used for determination the most influential geomechanical factors 

with regard to degree of loading system: depth of mine working place,  

average calculated resistance to pressure of surrounding rocks, relation of calculated 

resistance to pressure of immediate mine roof to its thickness is substantiated. The 

regularities of a degree of anchor loading within combined anchored system as of the 

main influenced geomechanical factors are determined. The regular pattern of increas-

ing the reaction of pressure resin-grouted bolts in the course of coordinate variation 

their installation in the direction of peripheral areas of a set cap of frame support is  

established. The calculated expressions that define the necessary parameters of 

strengthening the roof of extraction mine workings as a combined anchored system are 

received.  

“MОЭСШНШХШРв ШП МКХМЮХКЭТШЧ ЭСО ЬЮppШrЭ ЬвЬЭОЦ ШП ОбМКЯКЭТШЧЬ Пor Western 

DШЧЛКЬ ЦТЧОЬ” ТЬ НОЬТРЧОН КЧН КpprШЯОН Лв PJSC “DTEK PКЯХШРrКНЯвСТХХТК” КЧН 
SHEI “ІКЭТШЧКХ MТЧТЧР UЧТЯОrЬТЭв”. IЭ Кllows realizing resource-saving conditions of 

supporting of extraction mine workings that are reused. The actual economic effect for 

two mines is 41,8 mln. UAH. 

Key words: rock massif, extraction mine working, rock anchor, strengthening, 

calculation parameters. 
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ȽɍɋЄȼ Ɉɥɟɤɫɚɧɞɪ ɋɬɚɧɿɫɥɚɜɨɜɢɱ 
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