
Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ, ɦɨɥɨɞɿ ɬɚ ɫɩɨɪɬɭ ɍɤɪɚʀɧɢ 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ  
ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 
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Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ 

ɞɨ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɭ 
„Ɍɟɯɧɨɥɨɝɿɱɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ ɮɨɪɦɭɜɚɥɶɧɨɝɨ ɰɟɯɭ. 

Ⱥɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɢɣ ɫɩɨɫɿɛ ɜɢɪɨɛɧɢɰɬɜɚ” 

ɡ ɞɢɫɰɢɩɥɿɧɢ „Ɍɟɯɧɨɥɨɝɿɱɧɿ ɥɿɧɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɛɟɬɨɧɧɢɯ ɿ 
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«Ɍɟɯɧɨɥɨɝɿɹ ɛɭɞɿɜɟɥɶɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ, ɜɢɪɨɛɿɜ ɿ ɦɚɬɟɪɿɚɥɿɜ»  

ɞɟɧɧɨʀ ɬɚ ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ 
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ɉȿɊȿȾɆɈȼȺ 

 
ȼ ɞɚɧɢɯ ɜɤɚɡɿɜɤɚɯ ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨ ɨɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ, ɩɨɜ’ɹɡɚɧɿ 

ɿɡ ɩɪɨɟɤɬɭɜɚɧɧɹɦ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɮɨɪɦɭɜɚɥɶɧɨɝɨ ɰɟɯɭ ɡɚɜɨɞɿɜ 
ɡɛɿɪɧɢɯ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ ɿ ɤɨɧɫɬɪɭɤɰɿɣ. Ɉɫɧɨɜɧɭ ɭɜɚɝɭ ɩɪɢ-
ɞɿɥɟɧɨ ɦɟɬɨɞɢɰɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɡɚ ɚɝɪɟɝɚɬɧɨ-
ɩɨɬɨɤɨɜɨɸ ɮɨɪɦɨɸ ɨɪɝɚɧɿɡɚɰɿʀ ɜɢɪɨɛɧɢɱɢɯ ɩɪɨɰɟɫɿɜ. ȼɤɚɡɿɜɤɢ 
ɜɫɬɚɧɨɜɥɸɸɬɶ ɫɤɥɚɞ, ɡɦɿɫɬ, ɩɨɪɹɞɨɤ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ ɮɨɪɦɭɜɚɧɧɹ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ. 
Ⱦɚɧɢɣ ɤɭɪɫɨɜɢɣ ɩɪɨɟɤɬ є ɥɨɝɿɱɧɢɦ ɩɪɨɞɨɜɠɟɧɧɹɦ ɤɭɪɫɨɜɨɝɨ 

ɩɪɨɟɤɬɭɜɚɧɧɹ ɡ ɞɢɫɰɢɩɥɿɧɢ «Ⱥɪɦɚɬɭɪɚ ɞɥɹ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɤɨɧɫɬɪɭ-
ɤɰɿɣ» ɬɚ «Ȼɟɬɨɧɢ ɿ ɪɨɡɱɢɧɢ». 
Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɩɪɢɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɧɚɩɪɹɦɭ 6.060101 

„Ȼɭɞɿɜɧɢɰɬɜɨ”, ɩɪɨɮɟɫɿɣɧɨɝɨ ɫɩɪɹɦɭɜɚɧɧɹ "Ɍɟɯɧɨɥɨɝɿɹ ɛɭɞɿɜɟɥɶɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ, ɜɢɪɨɛɿɜ ɿ ɦɚɬɟɪɿɚɥɿɜ" ɞɟɧɧɨʀ ɿ ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ ɿ 
ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɭ ɡ ɞɢɫ-
ɰɢɩɥɿɧɢ «Ɍɟɯɧɨɥɨɝɿɱɧɿ ɥɿɧɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɛɟɬɨɧɧɢɯ ɿ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ 
ɜɢɪɨɛɿɜ», ɚ ɬɚɤɨɠ ɜɿɞɩɨɜɿɞɧɨɝɨ ɪɨɡɞɿɥɭ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɭ. 

 
1. ɁȺȼȾȺɇɇə, ɁɆȱɋɌ ɌȺ ɉɈɋɅȱȾɈȼɇȱɋɌЬ ȼɂɄɈɇȺɇɇə 

ɄɍɊɋɈȼɈȽɈ ɉɊɈȿɄɌɍ 

 

ȼɢɪɨɛɧɢɰɬɜɨ ɡɛɿɪɧɨɝɨ ɡɚɥɿɡɨɛɟɬɨɧɭ ɜ ɍɤɪɚʀɧɿ ɜɢɤɨɧɭєɬɶɫɹ ɩɟɪɟ-
ɜɚɠɧɨ ɧɚ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɥɿɧɿɹɯ, ɹɤɿ ɜɢɩɭɫɤɚɸɬɶ 
60…70% ɭɫɿɯ ɜɢɪɨɛɿɜ. Ɍɨɦɭ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɭ 
ɛɿɥɶɲ ɞɟɬɚɥɶɧɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ 
ɫɚɦɟ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ. 
Ʉɭɪɫɨɜɢɣ ɩɪɨɟɤɬ «Ɍɟɯɧɨɥɨɝɿɱɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ ɮɨɪɦɭɜɚɥɶɧɨɝɨ 

ɰɟɯɭ» ɦɚє ɧɚ ɦɟɬɿ ɞɚɬɢ ɫɬɭɞɟɧɬɚɦ ɩɪɚɤɬɢɱɧɿ ɧɚɜɢɱɤɢ ɜ ɩɪɨɟɤɬɭɜɚɧɧɿ 
ɮɨɪɦɭɜɚɥɶɧɢɯ ɰɟɯɿɜ ɡɚɜɨɞɿɜ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ ɿ ɤɨɧɫɬɪɭɤɰɿɣ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɧɚɧɧɹ, ɧɚɛɭɬɿ ɩɿɞ ɱɚɫ ɥɟɤɰɿɣɧɢɯ ɬɚ ɩɪɚɤɬɢɱɧɢɯ 
ɡɚɧɹɬɶ. ȼɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ є ɜɢɞ, ɦɚɪɤɚ ɬɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɚ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ, ɚ ɬɚɤɨɠ ɫɩɟɰɢɮɿɤɚɰɿɹ ɚɪɦɚɬɭɪɧɢɯ 
ɜɢɪɨɛɿɜ ɬɚ ʀɯɧɿɯ ɟɥɟɦɟɧɬɿɜ. 
Ɂɚɜɞɚɧɧɹɦɢ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɭ є: 
1. ɋɤɥɚɞɚɧɧɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢ-

ɪɨɛɭ ɡɿ ɡɛɿɪɧɨɝɨ ɡɚɥɿɡɨɛɟɬɨɧɭ. 
2. ɉɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɨɝɨ ɫɩɨɫɨ-

ɛɭ ɜɢɪɨɛɧɢɰɬɜɚ. 
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ɍ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɿ ɜɢɤɨɧɭєɬɶɫɹ ɜɢɛɿɪ ɿ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɪɟɠɢɦɭ 
ɪɨɛɨɬɢ ɮɨɪɦɭɜɚɥɶɧɨɝɨ ɰɟɯɭ, ɣɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɪɨɡɪɨɛɤɚ ɫɯɟɦ ɨɪɝɚ-
ɧɿɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɨɫɬɿɜ, ɥɿɧɿɣ ɬɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɫɯɟɦ, ɤɨɦɩɨɧɭɜɚɧɧɹ ɰɟɯɭ, ɜɢɡɧɚɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɬɟɯɧɿɤɨ-
ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɨɫɬɿɜ ɬɚ ɥɿɧɿʀ ɰɟɯɭ. 
Ⱦɨ ɫɤɥɚɞɭ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɭ ɜɯɨɞɹɬɶ: 

• 30…40 ɫɬɨɪɿɧɨɤ ɩɨɹɫɧɸɜɚɥɶɧɨʀ ɡɚɩɢɫɤɢ, ɜ ɹɤɿɣ ɧɚɜɨɞɹɬɶɫɹ ɨɩɢɫ 
ɬɚ ɨɫɧɨɜɧɿ ɪɨɡɪɚɯɭɧɤɢ ɩɨɫɬɿɜ ɿ ɥɿɧɿɣ ɰɟɯɭ; 

• 5…6 ɤɪɟɫɥɟɧɶ ɮɨɪɦɚɬɭ Ⱥ4 ɡ ɩɪɟɞɫɬɚɜɥɟɧɧɹɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ, ɫɯɟɦ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨ-
ɱɢɯ ɦɿɫɰɶ ɩɨɫɬɿɜ ɬɚ ɥɿɧɿɣ ɰɟɯɭ, ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɯɟɦ;  

• 1 ɥɢɫɬ ɮɨɪɦɚɬɭ Ⱥ-1, ɧɚ ɹɤɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɪɟɫɥɟɧɧɹ ɛɚɡɨɜɨɝɨ 
ɜɢɪɨɛɭ, ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɣɨɝɨ ɜɢɝɨɬɨɜɥɟɧɧɹ, 
ɤɨɦɩɨɧɨɜɤɚ ɩɨɫɬɿɜ ɿ ɥɿɧɿɣ ɮɨɪɦɭɜɚɥɶɧɨɝɨ ɰɟɯɭ. 

 
 

2. ɁȺȽȺɅЬɇȱ ɉɈɅɈɀȿɇɇə ɉɊɈȿɄɌɍȼȺɇɇə ɌȿɏɇɈɅɈȽȱȲ 
ȼɂɊɈȻɇɂɐɌȼȺ 

 

2.1. ȼɢɛɿɪ ɫɩɨɫɨɛɭ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɿ ɫɬɚɞɿʀ 
ȼɢɛɿɪ ɫɩɨɫɨɛɭ ɜɢɪɨɛɧɢɰɬɜɚ ɡɛɿɪɧɢɯ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ ɡɚɥɟ-

ɠɢɬɶ ɜɿɞ ɪɹɞɭ ɩɨɤɚɡɧɢɤɿɜ ɹɤ ɫɚɦɢɯ ɜɢɪɨɛɿɜ, ɬɚɤ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɥɿɧɿɣ 
ɧɚ ɹɤɢɯ ɜɨɧɢ ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ.  
Ʉɿɥɶɤɿɫɬɶ ɬɚ ɬɢɩɢ ɥɿɧɿɣ ɩɪɢɡɧɚɱɚɸɬɶ ɡɚɥɟɠɧɨ ɜɿɞ ɡɚɞɚɧɨʀ ɧɨɦɟɧɤ-

ɥɚɬɭɪɢ ɜɢɪɨɛɿɜ ɿ ɩɨɬɭɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɚɛɨ ɰɟɯɚ. 
Ⱦɥɹ ɛɿɥɶɲɨɫɬɿ ɦɚɫɨɜɢɯ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ ɜɪɚɯɨɜɭɸɬɶ ɧɚɫɬɭ-

ɩɧɿ ɩɚɪɚɦɟɬɪɢ: ɜɢɞ ɿ ɤɥɚɫ ɛɟɬɨɧɭ, ɮɨɪɦɭ ɜɢɪɨɛɭ ɿ ɯɚɪɚɤɬɟɪ ɩɟɪɟɪɿɡɭ, 
ɝɟɨɦɟɬɪɢɱɧɿ ɪɨɡɦɿɪɢ ɿ ɞɨɩɭɫɬɢɦɿ ɜɿɞɯɢɥɟɧɧɹ ɜɿɞ ɧɢɯ, ɜɢɞ ɚɪɦɭɜɚɧɧɹ, 
ɧɚɫɢɱɟɧɿɫɬɶ ɚɪɦɚɬɭɪɨɸ ɿ ɡɚɤɥɚɞɧɢɦɢ ɞɟɬɚɥɹɦɢ, ɦɚɫɭ ɜɢɪɨɛɭ, ɱɢɫɬɨɬɭ 
ɩɨɜɟɪɯɧɿ. Ɂɧɚɱɟɧɧɹ ɰɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɨɛ'єɞɧɚɧɧɹ ɜɢɪɨɛɿɜ 
ɭ ɝɪɭɩɢ, ɞɥɹ ɹɤɢɯ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɚ ɫɭɦɿɫɧɿɫɬɶ ɨɩɟɪɚɰɿɣ  
ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ ɿ ɬɟɩɥɨɜɿɣ ɨɛɪɨɛɰɿ [5].  
ȼɢɪɨɛɧɢɰɬɜɨ ɜɢɪɨɛɿɜ ɭ ɮɨɪɦɭɜɚɥɶɧɨɦɭ ɰɟɯɭ ɡɚɜɨɞɭ ɡɛɿɪɧɢɯ ɡɚɥɿ-

ɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ, ɜɤɥɸɱɚє ɧɚɫɬɭɩɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɫɬɚɞɿʀ: 
• ɩɪɢɣɦɚɧɧɹ, ɫɤɥɚɞɭɜɚɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ i ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ  ɦɚɬɟ-

ɪɿɚɥɿɜ, ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɬɚ ɤɨɦɩɥɟɤɬɭɜɚɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ; 
• ɩɿɞɝɨɬɭɜɚɧɧɹ ɮɨɪɦ; 

• ɚɪɦɭɜɚɧɧɹ; 
• ɮɨɪɦɭɜɚɧɧɹ  

 

 

 

 

 

 

 

 

 

 



 6

• ɬɟɩɥɨɜɭ ɨɛɪɨɛɤɭ (ɬɜɟɪɞɧɟɧɧɹ ɜ ɩɪɢɪɨɞɧɢɯ ɭɦɨɜɚɯ); 
• ɪɨɡɩɚɥɭɛɥɟɧɧɹ, ɨɩɨɪɹɞɠɟɧɧɹ, ɦɚɪɤɭɜɚɧɧɹ ɬɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧ-

ɧɹ ɜɢɪɨɛɿɜ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. 
ɉɪɢ ɰɶɨɦɭ ɜ ɭɦɨɜɚɯ ɡɚɜɨɞɫɶɤɨɝɨ ɜɢɝɨɬɨɜɥɟɧɧɹ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ 

ɜɢɪɨɛɿɜ ɧɚɣɛɿɥɶɲɨɝɨ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɥɢ ɬɪɢ ɨɫɧɨɜɧɿ ɫɩɨɫɨɛɢ ɜɢɪɨ-
ɛɧɢɰɬɜɚ: ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɢɣ, ɤɨɧɜɟєɪɧɢɣ ɬɚ ɫɬɟɧɞɨɜɢɣ [6].  
ɉɪɢ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɨɦɭ ɫɩɨɫɨɛɿ ɜɢɪɨɛɧɢɰɬɜɚ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ 

ɤɨɧɫɬɪɭɤɰɿɣ ɜɫɿ ɱɚɫɬɢɧɢ ɩɪɨɰɟɫɭ ɡɞɿɣɫɧɸɸɬɶɫɹ ɧɚ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ 
ɩɨɫɬɚɯ, ɨɛɥɚɞɧɚɧɢɯ ɦɚɲɢɧɚɦɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɜɿɞɩɨɜɿɞɧɨʀ ɪɨɛɨɬɢ. 
ɉɪɢ ɰɶɨɦɭ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɩɪɨɩɨɪɰɿɣɧɿɫɬɶ ɿ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɩɪɨɰɟɫɿɜ. 
Ȼɟɬɨɧɧɚ ɫɭɦɿɲ ɩɨɫɬɚɱɚєɬɶɫɹ ɞɨ ɥɿɧɿʀ ɛɭɧɤɟɪɚɦɢ, ɚ ɚɪɦɚɬɭɪɧɿ ɜɢɪɨɛɢ 
– ɫɚɦɨɯɿɞɧɢɦ ɜɿɡɤɨɦ. Ɂɚ ɬɚɤɢɯ ɭɦɨɜ ɬɟɩɥɨɜɚ ɨɛɪɨɛɤɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ 
ɤɚɦɟɪɚɯ ɩɟɪɿɨɞɢɱɧɨʀ ɞɿʀ, ɧɚɩɪɢɤɥɚɞ, ɹɦɧɢɯ ɤɚɦɟɪɚɯ. Ⱦɚɧɢɣ ɫɩɨɫɿɛ 
ɨɪɝɚɧɿɡɚɰɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɦɨɠɥɢɜɿɫɬɸ ɜɢɝɨɬɨɜɥɟɧ-
ɧɹ ɧɚ ɨɞɧɿɣ ɥɿɧɿʀ ɜɢɪɨɛɿɜ, ɪɿɡɧɢɯ ɧɟ ɬɿɥɶɤɢ ɡɚ ɬɢɩɨɪɨɡɦɿɪɚɦɢ, ɚɥɟ ɣ 
ɡɚ ɤɨɧɫɬɪɭɤɰɿєɸ.  

 

2.2. Ɋɟɠɢɦ ɪɨɛɨɬɢ ɮɨɪɦɭɜɚɥьɧɨɝɨ ɰɟɯɭ 
ȼɿɞ ɜɢɛɨɪɭ ɩɟɜɧɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɡɚɥɟɠɢɬɶ ɨɪɝɚɧɿɡɚɰɿɹ ɜɢɪɨɛ-

ɧɢɱɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ, ɪɚɰɿɨɧɚɥɶɧɢɣ ɜɢɛɿɪ ɨɛɥɚɞɧɚɧɧɹ ɿ 
ɪɨɛɨɱɢɯ ɦɿɫɰɶ. ɉɪɢ ɜɢɛɨɪɿ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɰɟɯɭ ɜɪɚɯɨɜɭɸɬɶ ɬɟ, ɳɨ 
ɩɪɢ ɩɟɪɟɪɜɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ ɧɟ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɪɢɣɦɚɬɢ ɬɪɶɨɯɡ-
ɦɿɧɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ, ɬ.ɹɤ ɬɪɟɬɹ ɡɦɿɧɚ є ɧɟɩɨɜɧɨɰɿɧɧɨɸ. Ⱦɥɹ ɧɟɩɟ-
ɪɟɪɜɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ (ɬɟɩɥɨɜɨɥɨɝɿɫɧɚ ɨɛɪɨɛɤɚ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢ-
ɪɨɛɿɜ ɜ ɤɚɦɟɪɚɯ ɩɪɨɩɚɪɸɜɚɧɧɹ) ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɬɪɶɨɯɡɦɿɧɧɢɣ ɪɟ-
ɠɢɦ ɩɪɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɿ ɚɝɪɟɝɚɬɭ ɨɞɧɿєɸ ɛɪɢɝɚɞɨɸ ɜ ɪɿɡɧɿ ɡɦɿɧɢ. 
ɑɥɟɧɢ ɛɪɢɝɚɞɢ ɩɨ ɱɟɪɡɿ ɩɪɚɰɸɸɬɶ ɜ ɩɟɪɲɭ, ɞɪɭɝɭ ɿ ɬɪɟɬɸ ɡɦɿɧɭ.  

Ɂɝɿɞɧɨ ɞɿɸɱɢɯ ɧɨɪɦ [3] ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɧɚɫɬɭɩɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ 
ɮɨɪɦɭɜɚɥɶɧɨɝɨ ɰɟɯɭ: 

1) ɧɨɦɿɧɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɞɿɛ ɧɚ ɪɿɤ, Nɧ      – 260; 
2) ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɡɦɿɧ ɧɚ ɞɨɛɭ, Np           – 2; 
3) ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɡɦɿɧ ɧɚ ɞɨɛɭ ɞɥɹ ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ, Nɬ – 3; 
4) ɬɪɢɜɚɥɿɫɬɶ ɪɨɛɨɱɨʀ ɡɦɿɧɢ (ɝɨɞɢɧ), Tɡ           – 8; 
5) ɬɪɢɜɚɥɿɫɬɶ ɩɥɚɧɨɜɢɯ ɡɭɩɢɧɨɤ ɧɚ ɪɟɦɨɧɬ (ɤɿɥɶɤɿɫɬɶ ɞɿɛ): 

• ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɿ ɿ ɫɬɟɧɞɨɜɿ ɥɿɧɿʀ, ɤɚɫɟɬɧɿ ɭɫɬɚɧɨɜɤɢ   – 7; 

• ɤɨɧɜɟєɪɧɿ ɥɿɧɿʀ           – 13; 
6) ɪɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɞɿɛ ɧɚ ɪɿɤ, Nɞ: 

• ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɿ ɿ ɫɬɟɧɞɨɜɿ ɥɿɧɿʀ, ɤɚɫɟɬɧɿ ɭɫɬɚɧɨɜɤɢ  –  253; 

• ɤɨɧɜɟєɪɧɿ ɥɿɧɿʀ         – 247. 
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2.3. Ɂɚɜɞɚɧɧɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ 
ɉɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɜɤɥɸɱɚє ɜɢɛɿɪ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛ-

ɥɚɞɧɚɧɧɹ, ɧɟɨɛɯɿɞɧɨɝɨ ɨɫɧɚɳɟɧɧɹ, ɩɨɫɬɿɜ ʀɯ ɤɨɦɩɨɧɨɜɤɭ ɿ ɪɨɡɪɚɯɭɧɨɤ.  
Ɉɛɥɚɞɧɚɧɧɹ ɜɢɛɢɪɚєɬɶɫɹ ɡɚ ɬɟɯɧɿɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɡ ɞɨɜɿɞɧɢ-

ɤɨɜɨʀ ɥɿɬɟɪɚɬɭɪɢ [6-14], ɪɨɡɪɚɯɭɧɨɤ ɣɨɝɨ ɜɟɞɟɬɶɫɹ ɡɚ ɨɪɝɚɧɿɡɚɰɿɣɧɨɸ 

ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ: 

                                               ɉɨ=Кɨ·ɉɦ,                                                (1) 

ɞɟ Кɨ – ɤɨɟɮɿɰɿєɧɬ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɬɢ ɦɚɲɢɧ, Ʉɨ=0,92; 

ɉɦ – ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɦɚɲɢɧɢ, ɹɤɚ ɜɤɚɡɚɧɚ ɜ ʀʀ ɬɟɯɧɿɱɧɨɦɭ ɩɚɫɩɨɪɬɿ. 
ɇɟɨɛɯɿɞɧɚ ɪɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɦɚɲɢɧ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɡɚɥɟɠ-

ɧɿɫɬɸ: 

                                               Ɇɪ=ɉɝ/ɉɨ,                                                (2) 

ɞɟ ɉɝ – ɝɨɞɢɧɧɚ ɩɨɬɪɟɛɚ ɭ ɜɢɪɨɛɚɯ ɚɛɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɚɯ; 

  ɉɨ – ɨɪɝɚɧɿɡɚɰɿɣɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ. 
ȿɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɦɚɲɢɧɢ ɫɬɚɧɨɜɢɬɶ: 

                                          ȿ=100·ɉɝ/(Ɇɩ·ɉɨ),                                        (3) 

ɞɟ Ɇɩ – ɩɪɢɣɧɹɬɚ ɤɿɥɶɤɿɫɬɶ ɦɚɲɢɧ. 

Ⱦɥɹ ɤɨɠɧɨɝɨ ɩɨɫɬɚ ɫɥɿɞ ɪɨɡɝɥɹɧɭɬɢ ɨɩɟɪɚɰɿʀ ɬɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ʀɯ-
ɧɶɨɝɨ ɜɢɤɨɧɚɧɧɹ, ɡɚɩɪɨɟɤɬɭɜɚɬɢ ɫɯɟɦɭ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɱɢɯ ɦɿɫɰɶ 
ɮɨɪɦɭɜɚɥɶɧɢɤɿɜ, ɜɤɚɡɚɬɢ ʀɯɧɸ ɤɜɚɥɿɮɿɤɚɰɿɹ ɿ ɨɛ’єɦ ɪɨɛɨɬɢ. 

 

2.4. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɢɪɨɛɿɜ 

ȼɢɛɿɪ ɫɩɨɫɨɛɭ ɜɢɪɨɛɧɢɰɬɜɚ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ, ɪɟɠɢɦɭ ɬɚ 
ɪɢɬɦɭ ɪɨɛɨɬɢ ɮɨɪɦɭɜɚɥɶɧɨɝɨ ɰɟɯɭ, ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿ-
ɧɿʀ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ ɩɿɞɫɬɚɜɿ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢ-

ɜɨɫɬɟɣ ɜɢɪɨɛɿɜ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɥɿ-
ɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ ɧɚɜɨɞɢɬɶɫɹ, ɹɤ ɩɪɚɜɢɥɨ, ɭ ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟ-
ɧɬɚɯ ɚɛɨ ɚɥɶɛɨɦɚɯ (ɫɟɪɿɹɯ) ɬɢɩɨɜɢɯ ɤɨɧɫɬɪɭɤɰɿɣ, ɜɢɪɨɛɿɜ ɬɚ ɜɭɡɥɿɜ 
ɛɭɞɿɜɟɥɶ ɿ ɫɩɨɪɭɞ [4]. ȼɨɧɚ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɦɚɪɤɭɜɚɧɧɹ ɜɢɪɨɛɭ ɿɡ 
ɧɚɫɬɭɩɧɢɦ ɪɨɡɲɢɮɪɭɜɚɧɧɹɦ, ɬɟɯɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɧɶɨɝɨ, ɫɤɥɚɞɚɥɶɧɿ 
ɤɪɟɫɥɟɧɧɹ ɜɢɪɨɛɭ, ɫɩɟɰɢɮɿɤɚɰɿɸ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ ɬɚ ʀɯɧɿɯ ɟɥɟ-
ɦɟɧɬɿɜ ɬɚ ɫɤɥɚɞɚɥɶɧɿ ɤɪɟɫɥɟɧɧɹ.  
Ɂɚ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɿɞɧɨ ɪɨɡɲɢɮɪɭɜɚɬɢ ɦɚɪɤɭ 

ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ  (ɪɢɫ. 1), ɜɢɤɪɟɫɥɢɬɢ ʀʀ ɤɨɧɫ-
ɬɪɭɤɬɢɜɧɭ ɫɯɟɦɭ, ɧɚɜɟɫɬɢ ɨɫɧɨɜɧɿ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɿ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɜɢɪɨɛɭ.  
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Ɋɢɫ. 1. ɉɥɢɬɚ ɡɚɥɿɡɨɛɟɬɨɧɧɚ 
ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɚ 

Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɪɨɡɝɥɹɧɟɦɨ ɩɥɢɬɭ  
ɉɄ 63.15-8ȺɬVɌ, ɹɤɭ ɩɪɢɡɧɚɱɟɧɨ ɞɥɹ 
ɩɟɪɟɤɪɢɬɬɹ ɜ ɠɢɬɥɨɜɢɯ ɿ ɰɢɜɿɥɶɧɢɯ 
ɛɭɞɿɜɥɹɯ (ɪɢɫ .1). 

Ⱦɚɧɚ ɦɚɪɤɚ ɩɥɢɬɢ ɪɨɡɲɢɮɪɨɜɭ-
єɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ [4]: 

• ɉК – ɩɥɢɬɚ ɩɟɪɟɤɪɢɬɬɹ ɤɪɭ-
ɝɥɨɩɨɪɨɠɧɢɧɧɚ; 

• 63.15 – ɞɨɜɠɢɧɚ ɩɥɢɬɢ – 

6280 ɦɦ, ɲɢɪɢɧɚ – 1490 ɦɦ; 

• 8 – ɩɿɞ ɪɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 80 Ɇɉɚ; 
• Аɬ-V – ɡ ɧɚɩɪɭɠɟɧɨɸ ɪɨɛɨɱɨɸ ɚɪɦɚɬɭɪɨɸ ɿɡ ɚɪɦɚɬɭɪɧɨʀ 

ɫɬɚɥɿ ɤɥɚɫɭ А800ɋК (Аɬ-V); 

Ɍ – ɩɥɢɬɚ ɜɢɝɨɬɨɜɥɟɧɚ ɡ ɜɚɠɤɨɝɨ ɛɟɬɨɧɭ. 

Ɇɚɪɤɭ ɩɥɢɬɢ ɬɚ ɜɢɛɿɪɤɭ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ ɿ ɟɥɟɦɟɧɬɿɜ ɧɚɜɟɞɟ-
ɧɨ ɜ ɬɚɛɥ. 1.  

Ɍɚɛɥɢɰɹ 1 

ȼɢɛɿɪɤɚ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ ɬɚ ʀɯɧɿɯ ɟɥɟɦɟɧɬɿɜ  
ɞɥɹ ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ ɉɄ 63.15-8ȺɬVɌ  

Ⱥɪɦɚɬɭɪɧɿ ɜɢɪɨɛɢ Ⱥɪɦɚɬɭɪɧɿ ɟɥɟɦɟɧɬɢ 

Ɇɚɪɤɚ Ɇɚɫɚ, ɤɝ 
Ʉɿɥɶɤɿɫɬɶ 
ɧɚ ɩɥɢɬɭ 

Ɂɚɝɚɥɶɧɚ
ɦɚɫɚ, ɤɝ ɉɨɡɢɰɿɹ

Ʉɥɚɫ 
ɫɬɚɥɿ 

Ⱦɿɚɦɟɬɪ, 

ɦɦ 

Ⱦɨɜɠɢɧɚ, 
ɦɦ 

ɄɊ-1 0,46 10 4,6 

1 

2 

3 

ȼɪ-ȱ 
ȼɪ-ȱ 
ȼɪ-ȱ 

5 

4 

4 

1020 

1020 

205 

ɋ-1 0,94 2 1,88 
1 

2 

ȼɪ-ȱ 
ȼɪ-ȱ 

4 

5 

1780 

300 

ɋ-2 4,10 1 4,10 
1 

2 

ȼɪ-ȱ 
ȼɪ-ȱ 

3 

3 

6240 

1440 

ɇ-1 

ɇ-2 

5,58 

— 

6 

— 

33,48 

— 

1 

— 

Ⱥ800ɋɄ 

(Ⱥɬ-V)

12 

— 

6280 

— 

ɉ-1 1,05 4 4,20 1 
Ⱥ240ɋ 

(Ⱥ-ȱ) 12 1180 

Ʉɨɧɫɬɪɭɤɬɢɜɧɭ ɫɯɟɦɭ ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ ɬɚ ʀʀ 
ɨɫɧɨɜɧɿ ɩɚɪɚɦɟɬɪɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 2.  
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ǕǉǙǓǉ 
ǙǷǰǵȎǹǱ, ǵǵ ǗǪ’єǵ 

ǪǮǻǷǶǼ, ǵ3 

ǕǩǺǩ, 
ǳǬ 
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ǻǷǫȂǱǶǩ, ǺǵL B 

      

L 

C-1 

3
0
,5
 

l
1
 

2
2
0
 

350 15

B
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ǋ 
97,5 185 97,5 370370 185185

185 185

2
0

2
0

ǘ-1 

ǚ-1 

ǓǙ-1 

1-1 
C-1 H-1 ǘ-1 ǚ-2 ǓǙ-2 

10
 

l 2
 

40250 170 

2
0

C-2 

ǓǙ-1 

200 

l
1
 

l 2
 

20

l
1
 

l 2
 

18
5

 

10

ǘ-1 

275 275 170 

16
0

        1 

ød
1
 ǋǹ-І ǳǹǷǳ 200 

        2 

ød
2   
ǋǹ-І ǳǹǷǳ 300 

2 

ød
2  
ǋǹ-І ǳǹǷǳ 300 1 

ød
1   
ǋǹ-І ǳǹǷǳ 70 

1 
ød

1   
ǋǹ-І 

2 
ød

2  
ǋǹ-І 3 

ød
3  
ǋǹ-І ǳǹǷǳ 100 

ǖ-1 
6500

l 

ød ǉ800ǚǓ
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Ɍɚɤɚ ɩɥɢɬɚ ɜɢɝɨɬɨɜɥɹєɬɶɫɹ ɿɡ ɠɨɪɫɬɤɨʀ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɡ ɩɪɨɟɤɬ-
ɧɢɦ ɤɥɚɫɨɦ ɛɟɬɨɧɭ ɡɚ ɦɿɰɧɿɫɬɸ ɧɚ ɫɬɢɫɤ ȼ15 (Ɇ200) ɿ ɩɟɪɟɞɚɬɨɱɧɨɸ 

ɦɿɰɧɿɫɬɸ Rɩ=16 Ɇɉɚ. Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ ɜɢɪɨɛɿɜ, ɦɨ-
ɠɥɢɜɨɫɬɿ ɧɟɝɚɣɧɨɝɨ ɪɨɡɩɚɥɭɛɥɟɧɧɹ ɜ ɧɚɫɬɭɩɧɨɝɨ ɬɜɟɪɞɧɟɧɧɹ ɧɚ ɩɿɞ-
ɞɨɧɚɯ ɡɚɫɬɨɫɨɜɭɸɬɶ ɫɭɦɿɲɿ ɡ ɦɚɪɤɢ ɡɚ ɥɟɝɥɭɤɥɚɞɚɥɶɧɿɫɬɸ ɀ4 (ɠɨɪɫ-
ɬɤɿɫɬɶ 30…60 ɫ) ɿ ɡɚɩɨɜɧɸɜɚɱ ɿɡ ɪɨɡɦɿɪɨɦ ɡɟɪɟɧ ɧɟ ɛɿɥɶɲɟ 20 ɦɦ. 

ɉɨɩɟɪɟɞɧє ɜɢɬɪɢɦɭɜɚɧɧɹ ɞɨ ɩɨɱɚɬɤɭ ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɫɬɚɧɨɜɢɬɶ tɜ 
=2 ɝɨɞ. Ɋɟɠɢɦ ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ ɡɝɿɞɧɨ [1] ɩɪɢɣɦɚєɬɶɫɹ – 12 ɝɨɞ 
(3,5+6,5+2,0). Ɍɟɦɩɟɪɚɬɭɪɚ ɿɡɨɬɟɪɦɿɱɧɨɝɨ ɧɚɝɪɿɜɭ ɫɬɚɧɨɜɢɬɶ ti

 

=(80…85)
Ɉɋ. Ɂ ɦɟɬɨɸ ɟɤɨɧɨɦɿʀ ɦɚɬɟɪɿɚɥɿɜ ɿ ɩɨɥɟɝɲɟɧɧɹ ɩɥɢɬɢ ɜɥɚɲ-

ɬɨɜɭɸɬɶ ɩɨɪɨɠɧɢɧɢ ɞɿɚɦɟɬɪɨɦ 159 ɦɦ. ɉɥɢɬɚ ɚɪɦɭєɬɶɫɹ ɧɢɠɧɿɦɢ 

ɨɩɨɪɧɢɦɢ ɤɨɪɢɬɨɩɨɞɿɛɧɢɦɢ ɫɿɬɤɚɦɢ ɋ-1, ɩɥɨɫɤɢɦɢ ɜɟɪɬɢɤɚɥɶɧɢɦɢ 

ɤɚɪɤɚɫɚɦɢ КɊ-1 ɿ ɩɥɨɫɤɨɸ ɜɟɪɯɧɶɨɸ ɫɿɬɤɨɸ ɋ-2. Ʉɚɪɤɚɫɢ, ɹɤɿ ɦɚɸɬɶ 
ɩɨɡɞɨɜɠɧɿ ɩɪɭɬɤɢ ɪɿɡɧɨɝɨ ɞɿɚɦɟɬɪɚ, ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, 

ɳɨɛ ɛɿɥɶɲɢɣ ɞɿɚɦɟɬɪ ɡɧɚɯɨɞɢɜɫɹ ɭ ɜɟɪɯɧɿɣ ɡɨɧɿ ɩɥɢɬɢ.  

ɉɨɩɟɪɟɞɧє ɧɚɩɪɭɠɟɧɧɹ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɟɥɟɤɬɪɨɬɟɪɦɿɱɧɢɦ ɧɚɬɹ-
ɝɚɧɧɹɦ ɩɪɭɬɤɨɜɨʀ ɚɪɦɚɬɭɪɢ ɇ-1 (ɚɛɨ ɇ-1 ɬɚ ɇ-2), ɹɤɭ ɪɨɡɦɿɳɟɧɨ ɭ 
ɧɢɠɧɶɨɦɭ ɩɨɹɫɿ ɩɥɢɬɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɟɥɟɤɬɪɢɱɧɨɝɨ ɧɚɝɪɿɜɚɧɧɹ ɩɪɭɬ-
ɤɿɜ ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ tɧ= 450 

Ɉɋ. ȼɟɥɢɱɢɧɚ ɡɚɥɢɲɤɨɜɨɝɨ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɧɚɩɪɭɠɟɧɧɹ ɚɪɦɚɬɭɪɢ ɩɟɪɟɞ ɛɟɬɨɧɭɜɚɧɧɹɦ ɫɬɚɧɨɜɢɬɶ 
ıɧ =500 Ɇɉɚ. Ⱦɨɩɭɫɬɢɦɿ ɜɿɞɯɢɥɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɧɚɩɪɭɠɟɧɧɹ ∆ıɧ 
ɩɪɢɣɧɹɬɨ: ɩɪɢ ɞɨɜɠɢɧɿ ɩɥɢɬɢ 6280 ɦɦ – 87 Ɇɉɚ; (5980 ɦɦ – 90 

Ɇɉɚ; 5680 ɦɦ – 93 Ɇɉɚ; 5380 ɦɦ – 95,5 Ɇɉɚ; 5080 ɦɦ – 100,5 

Ɇɉɚ; 4780 ɦɦ – 105 Ɇɉɚ) [4].  

ɉɪɨɟɤɬɧɚ ɬɨɜɳɢɧɚ ɡɚɯɢɫɧɨɝɨ ɲɚɪɭ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɢɦɢ 

ɮɿɤɫɚɬɨɪɚɦɢ ɿ ɫɬɚɧɨɜɢɬɶ δɲ=20ɦɦ. 

Ⱦɥɹ ɫɬɪɨɩɭɜɚɧɧɹ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɥɢɬɢ ɜ ɪɨɛɨ-

ɱɟ ɩɨɥɨɠɟɧɧɹ ɩɟɪɟɞɛɚɱɟɧɨ ɜɥɚɲɬɭɜɚɧɧɹ ɱɨɬɢɪɶɨɯ ɦɨɧɬɚɠɧɢɯ ɩɟ-
ɬɟɥɶ ɉ–1. Ɇɿɫɰɹ ɨɩɢɪɚɧɧɹ ɩɪɢ ɫɤɥɚɞɭɜɚɧɧɿ ɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɩɪɢɣ-

ɦɚɸɬɶɫɹ ɧɚ ɜɿɞɫɬɚɧɿ 300 ɦɦ ɜɿɞ ɬɨɪɰɿɜ ɩɥɢɬɢ.  

 

 

3. ɌȿɏɇɈɅɈȽȱɑɇȿ ɉɊɈȿɄɌɍȼȺɇɇə ȺȽɊȿȽȺɌɇɈ-

ɉɈɌɈɄɈȼɈȲ ɅȱɇȱȲ 
 

ɇɚ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɿɣ ɥɿɧɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɤɨɧɫ-
ɬɪɭɤɰɿɣ ɜɫɿ ɱɚɫɬɢɧɢ ɩɪɨɰɟɫɭ ɡɞɿɣɫɧɸɸɬɶɫɹ ɧɚ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɩɨɫ-
ɬɚɯ, ɨɛɥɚɞɧɚɧɢɯ ɦɚɲɢɧɚɦɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɜɿɞɩɨɜɿɞɧɨʀ ɪɨɛɨɬɢ. ɉɪɢ 
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ɰɶɨɦɭ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɩɪɨɩɨɪɰɿɣɧɿɫɬɶ ɿ ɩɚɪɚɥɟɥɶɧɿɫɬɶ ɩɪɨɰɟɫɿɜ. Ȼɟ-
ɬɨɧɧɚ ɫɭɦɿɲ ɩɨɫɬɚɱɚєɬɶɫɹ ɞɨ ɥɿɧɿʀ ɛɭɧɤɟɪɚɦɢ, ɚ ɚɪɦɚɬɭɪɧɿ ɜɢɪɨɛɢ - 

ɜɿɡɤɚɦɢ. Ɏɨɪɦɢ ɡ ɜɢɪɨɛɚɦɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɜɫɿɯ ɫɬɚɞɿɣ ɩɨɫɥɿɞɨɜɧɨ 
ɦɨɫɬɨɜɢɦ ɤɪɚɧɨɦ ɩɟɪɟɦɿɳɭɸɬɶɫɹ ɡ ɩɨɫɬɚ ɧɚ ɩɨɫɬ. Ƚɨɬɨɜɚ ɩɪɨɞɭɤɰɿɹ 
ɜɿɡɤɚɦɢ ɬɪɚɧɫɩɨɪɬɭєɬɶɫɹ ɞɨ ɫɤɥɚɞɭ. 
ɉɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɢɯ ɩɥɢɬ ɩɟɪɟɤɪɢɬɬɿɜ ɦɚɬɟɪɿɚ-

ɥɢ ɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ ɩɪɨɯɨɞɹɬɶ ɧɚɫɬɭɩɧɿ ɫɬɚɞɿʀ: 
• ɪɨɡɩɚɥɭɛɥɟɧɧɹ ɩɥɢɬɢ, ɨɱɢɳɟɧɧɹ ɿ ɡɦɚɳɟɧɧɹ ɮɨɪɦ; 

• ɚɪɦɭɜɚɧɧɹ ɧɚɩɪɭɠɟɧɨɸ ɚɪɦɚɬɭɪɨɸ; 

• ɮɨɪɦɭɜɚɧɧɹ ɜɢɪɨɛɭ; 

• ɩɪɢɫɤɨɪɟɧɧɹ ɬɜɟɪɞɧɟɧɧɹ ɛɟɬɨɧɭ ɜɢɪɨɛɭ. 
Ɍɪɢɜɚɥɿɫɬɶ ɪɢɬɦɭ ɪɨɛɨɬɢ ɥɿɧɿʀ ɡɝɿɞɧɨ [3] ɡɚɥɟɠɢɬɶ ɜɿɞ ɨɛ’єɦɭ ɛɟɬɨ-
ɧɭ, ɞɨɜɠɢɧɢ ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɪɨɛɿɜ (ɬɚɛɥ. 2).  

Ɍɚɛɥɢɰɹ 2 

Ɉɪɿєɧɬɨɜɧɿ ɪɢɬɦɢ ɪɨɛɨɬɢ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɢɯ ɥɿɧɿɣ, ɭ ɯɜɢɥɢɧɚɯ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɢɪɨɛɭ, ɳɨ 
ɮɨɪɦɭєɬɶɫɹ 

Ɍɪɢɜɚɥɿɫɬɶ ɪɢɬɦɭ ɪɨɛɨɬɢ ɥɿɧɿɣ ɩɪɢ 

ɞɨɜɠɢɧɿ ɜɢɪɨɛɭ, ɦ 

ɞɨ 6 ɛɿɥɶɲɟ 6 

ɬɚ ɨɛ'єɦɿ ɛɟɬɨɧɭ ɜ ɨɞɧɨɦɭ  
ɮɨɪɦɭɜɚɧɧɿ, ɦ3 

ɞɨ 1,5 1,5-3,5 ɞɨ 3,5 3,5-5 

Ɉɞɧɨɲɚɪɨɜɢɣ, ɧɟɫɤɥɚɞɧɨʀ  
ɤɨɧɮɿɝɭɪɚɰɿʀ 8-12 12-15 15-20 20-25 

Ɉɞɧɨɲɚɪɨɜɢɣ, ɫɤɥɚɞɧɨʀ ɤɨɧɮɿ-
ɝɭɪɚɰɿʀ, ɪɟɛɪɢɫɬɢɣ, ɞɟɤɿɥɶɤɚ 
ɜɢɪɨɛɿɜ ɭ ɨɞɧɿɣ ɮɨɪɦɿ 

10-15 15-20 20-28 28-35 

Ȼɚɝɚɬɨɲɚɪɨɜɢɣ, ɜɟɥɢɤɨɝɚɛɚɪɢ-

ɬɧɢɣ ɫɤɥɚɞɧɨɝɨ ɩɪɨɮɿɥɸ ɚɛɨ 
ɨɮɚɤɬɭɪɟɧɢɣ 

18-25 25-30 30-35 35-40 

ȼ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɿ ɬɪɢɜɚɥɿɫɬɶ ɪɢɬɦɭ Ɍr ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ ɡɚɥɟ-
ɠɧɨ ɜɿɞ ɞɨɜɠɢɧɢ ɩɥɢɬɢ: ɩɪɢ ɞɨɜɠɢɧɿ ɩɥɢɬɢ 6280…5980 ɦɦ -  

Ɍr = 20ɯɜ, ɩɪɢ ɞɨɜɠɢɧɿ ɩɥɢɬɢ 5680…5380 ɦɦ - Ɍr = 15ɯɜ, ɩɪɢ ɞɨɜ-
ɠɢɧɿ ɩɥɢɬɢ 5080…4780 ɦɦ - Ɍr = 12ɯɜ. Ⱦɥɹ ɪɨɡɝɥɹɞɭɜɚɧɨɝɨ ɩɪɢɤɥɚ-
ɞɭ Ɍr=20 ɯɜ. 
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3.1. ɉɨɫɬ ɪɨɡɩɚɥɭɛɥɟɧɧɹ ɜɢɪɨɛɿɜ, ɨɱɢщɟɧɧɹ ɿ ɡɦɚщɟɧɧɹ ɮɨɪɦ 

ɇɚ ɰɟɣ ɩɨɫɬ ɜɢɪɿɛ ɡ ɩɿɞɞɨɧɨɦ ɧɚɞɯɨɞɢɬɶ ɡ ɹɦɧɨʀ ɩɪɨɩɚɪɸɜɚɥɶɧɨʀ 
ɤɚɦɟɪɢ. 

 
3.1.1. Ɉɛɥɚɞɧɚɧɧя ɩɨɫɬɚ ɿ ɣɨɝɨ ɬɟɯɧɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɉɨɫɬ ɦɚє ɧɚɫɬɭɩɧɟ ɨɛɥɚɞɧɚɧɧɹ: 

• ɫɬɟɧɞ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɿɞɞɨɧɚ ɋɆɀ-229 ɡ ɜɢɪɨɛɨɦ; 

• ɫɚɦɨɯɿɞɧɢɣ ɜɿɡɨɤ ɋɆɀ-151 ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧ-
ɧɹ ɩɥɢɬ ɧɚ ɫɤɥɚɞ; 

• ɝɚɡɨɤɢɫɧɟɜɢɣ ɪɿɡɚɤ ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ ɿ ɜɿɞɪɿɡɚɧɧɹ ɬɢɦɱɚɫɨɜɢɯ ɚɧ-
ɤɟɪɿɜ ɧɚɩɪɭɠɭɜɚɧɨʀ ɚɪɦɚɬɭɪɢ; 

• ɹɳɢɤ-ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɚɪɦɚɬɭɪɧɢɯ ɜɿɞɯɨɞɿɜ; 
• ɫɤɪɟɛɤɢ ɞɥɹ ɨɱɢɳɟɧɧɹ ɩɿɞɞɨɧɚ; 
• ɹɳɢɤ-ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɫɦɿɬɬɹ; 
• ɭɫɬɚɧɨɜɤɭ ɋɆɀ-18Ⱥ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɦɚɫɬɢɥ; 
• ɜɭɞɨɱɤɭ-ɪɨɡɩɢɥɸɜɚɱ ɞɥɹ ɡɦɚɳɟɧɧɹ ɪɨɛɨɱɨʀ ɩɨɜɟɪɯɧɿ ɩɿɞɞɨɧɚ. 
Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɥɚɞɧɚɧɧɹ ɩɨɫɬɚ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 3-5. 

Ɍɚɛɥɢɰɹ 3 
Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɿɞɞɨɧɚ ɋɆɀ-229 

№ 
ɩ\ɩ 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ 
Ɉɞɢɧɢɰɿ  

ɜɢɦɿɪɸɜɚɧɧɹ
Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-229 

1 Ɇɚɤɫɢɦɚɥɶɧɿ ɪɨɡɦɿɪɢ ɩɥɢɬɢ: 
            ɞɨɜɠɢɧɚ 
            ɲɢɪɢɧɚ 
            ɜɢɫɨɬɚ

 
ɦɦ 
ɦɦ 
ɦɦ

 
6280 
1590 
220 

2 Ɇɚɤɫɢɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɧɚɩɪɭɠɭ-
ɜɚɧɢɯ ɩɪɭɬɤɿɜ

ɲɬ. 8 

3 ȼɿɞɫɬɚɧɶ ɦɿɠ ɭɩɨɪɚɦɢ ɩɨ ɞɨɜɠɢɧɿ 
ɩɿɞɞɨɧɚ 

ɦɦ 6500 

4 Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ: 
            ɞɨɜɠɢɧɚ 
            ɲɢɪɢɧɚ 
            ɜɢɫɨɬɚ

 
ɦɦ 
ɦɦ 
ɦɦ

 
6500 
1800 
300 

5 Ɇɚɫɚ ɤɝ 2800 

ɋɚɦ ɩɿɞɞɨɧ ɚɛɨ ɩɿɞɞɨɧ ɡ ɩɥɢɬɨɸ ɬɪɚɧɫɩɨɪɬɭєɬɶɫɹ ɩɨ ɥɿɧɿʀ ɰɟɯɭ 
ɤɪɚɧɨɦ Ʉ10ɬ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɡɚɯɜɚɬɚ ɋɆɀ-226, ɹɤɢɣ 
ɭɬɪɢɦɭє ɩɿɞɞɨɧ. ɉɥɢɬɚ ɩɟɪɟɦɿɳɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɪɨɩ, ɹɤɿ 
ɭɬɪɢɦɭɸɬɶ ʀʀ ɡɚ ɦɨɧɬɚɠɧɿ ɩɟɬɥɿ. 
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Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɡɚɯɜɚɬɚ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 6. 

Ɍɚɛɥɢɰɹ 4 

Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɯɿɞɧɨɝɨ ɜɿɡɤɚ ɋɆɀ-151 

№ 

ɩ\ɩ 

ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɩɨɤɚɡɧɢɤɚ 

Ɉɞɢɧɢɰɿ 
ɜɢɦɿɪɸɜɚɧɧɹ

Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-151 

1 ȼɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ ɬ 20 

2 ɒɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɦ/ɯɜ 31,6 

3 Ƚɪɚɧɢɱɧɚ ɞɚɥɶɧɿɫɬɶ ɯɨɞɭ ɦ 120 

4 ɉɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɤȼɬ 7,5 

5 Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ: 

            ɞɨɜɠɢɧɚ 
            ɲɢɪɢɧɚ 
            ɜɢɫɨɬɚ 

 

ɦɦ 

ɦɦ 

ɦɦ 

 

7490 

2573 

1450 

5 Ɇɚɫɚ ɤɝ 3700 

 

Ɍɚɛɥɢɰɹ 5 

Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɚɧɨɜɤɢ ɋɆɀ-18 Ⱥ  

ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɿ ɧɚɧɟɫɟɧɧɹ ɦɚɫɬɢɥɚ ɧɚ ɮɨɪɦɭ  
№ 

ɩ\ɩ 

ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɩɨɤɚɡɧɢɤɚ 

Ɉɞɢɧɢɰɹ 
ɜɢɦɿɪɸɜɚɧɧɹ

Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-18 Ⱥ 

1 ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɦ3/ɝɨɞ 0,115 

2 Ʉɨɪɢɫɧɢɣ ɨɛ'єɦ ɛɚɤɚ ɦ3 0,44 

3 ȼɢɬɪɚɬɚ ɦɚɫɬɢɥɚ: 
 ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭ ɩɨɜɟɪɯɧɸ 

 ɧɚ ɜɟɪɬɢɤɚɥɶɧɭ ɩɨɜɟɪɯɧɸ 

 

ɝ/ɦ2 

ɝ/ɦ2 

 

200 

300 

4 ɉɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɤȼɬ 6,8 

5 Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ: 

            ɞɨɜɠɢɧɚ 
            ɲɢɪɢɧɚ 
            ɜɢɫɨɬɚ 

 

ɦɦ 

ɦɦ 

ɦɦ 

 

2500 

2100 

2190 

6 Ɇɚɫɚ ɤɝ 2630 

 

3.1.2. ɉɪɨɞɭɤɬɢɜɧɿɫɬь ɥɿɧɿʀ 
ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɥɿɧɿʀ ɜɢɡɧɚɱɚєɬɶɫɹ ɪɢɬɦɨɦ ʀʀ ɪɨɛɨɬɢ. ɉɪɢ ɞɨɜɠɢ-

ɧɿ ɩɥɢɬɢ 6280 ɦɦ ɩɪɢɣɦɚєɦɨ ɪɢɬɦ ɪɨɛɨɬɢ Ɍr=20 ɯɜ.  
Ʉɿɥɶɤɿɫɬɶ ɜɢɪɨɛɿɜ, ɹɤɿ ɮɨɪɦɭɸɬɶ ɡɚ ɝɨɞɢɧɭ ɩɪɢ ɡɚɞɚɧɨɦɭ ɪɢɬɦɿ 

ɪɨɛɨɬɢ ɥɿɧɿʀ ɫɬɚɧɨɜɢɬɶ: 
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Ɍɚɛɥɢɰɹ 6 

Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɡɚɯɜɚɬɚ ɋɆɀ-226 
 

№ 

ɩ\ɩ 
ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɩɨɤɚɡɧɢɤɚ 

Ɉɞɢɧɢɰɿ 
ɜɢɦɿɪɸɜɚɧɧɹ

Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-226 

1 ȼɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ ɤɝ 6000 

2 Ɇɚɤɫɢɦɚɥɶɧɚ ɜɢɫɨɬɚ ɜɢɪɨɛɭ, 
ɹɤɢɣ ɮɨɪɦɭєɬɶɫɹ 

ɦɦ 220 

3 Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ: 

            ɞɨɜɠɢɧɚ 
            ɲɢɪɢɧɚ 
            ɜɢɫɨɬɚ 

 

ɦɦ 

ɦɦ 

ɦɦ 

 

3626 

2090 

1684 

4 Ɇɚɫɚ ɤɝ 890 

    
r

ɝ
ɩ Ɍ60n = , ɲɬ.,            (4) 

ɞɟ Ɍr - ɪɢɬɦ ɪɨɛɨɬɢ ɥɿɧɿʀ. Ⱦɥɹ ɜɢɩɚɞɤɭ, ɤɨɥɢ Ɍr =20 ɯɜ: 
320/60nɝ

ɩ == ɲɬ. 

Ʉɿɥɶɤɿɫɬɶ ɩɥɢɬ, ɹɤɿ ɮɨɪɦɭɸɬɶ ɡɚ ɞɨɛɭ, ɫɬɚɧɨɜɢɬɢɦɟ: 
ɝ
ɩɡɡ

ɞ
ɩ nTNn ⋅⋅= , ɲɬ.,                        (5) 

ɞɟ Νɡ – ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɡɦɿɧ ɧɚ ɞɨɛɭ (ɛɟɡ ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ), Νɡ=2 ɲɬ.;  

Ɍɡ – ɬɪɢɜɚɥɿɫɬɶ ɪɨɛɨɱɨʀ ɡɦɿɧɢ, ɝɨɞ, Ɍɡ = 8 ɝɨɞ. 
Ⱦɥɹ ɞɚɧɨɝɨ ɜɢɩɚɞɤɭ:  

48382nɞɩ =⋅⋅= ɲɬ. 

Ɋɿɱɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɥɿɧɿʀ 
ɛ
ɩ

ɞ
ɩɞ

ɪ
ɥ VnNɉ ⋅⋅= ,  ɦ3,           (6) 

Ɋɿɱɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɥɿɧɿʀ ɩɪɢ ɨɛ'єɦɿ ɨɞɧɿєʀ ɩɥɢɬɢ Vɩɛ=1,18 ɦ3
: 

1433018,148253ɉ ɪ
ɥ =⋅⋅=  ɦ3. 

ɞɟ Νɞ – ɪɿɱɧɢɣ ɮɨɧɞ ɱɚɫɭ ɪɨɛɨɬɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɞɿɛ;  

Vɜ
ɛ
 – ɨɛ’єɦ ɛɟɬɨɧɭ ɭ ɜɢɪɨɛɿ, ɦ3. 

 

3.1.3. Ɍɪɢɜɚɥɿɫɬь ɡɚɣɧяɬɨɫɬɿ яɦɧɨʀ ɤɚɦɟɪɢ 
Ɍɪɢɜɚɥɿɫɬɶ ɡɚɣɧɹɬɨɫɬɿ ɹɦɧɨʀ ɤɚɦɟɪɢ ɜɢɡɧɚɱɚєɬɶɫɹ ɬɪɢɜɚɥɿɫɬɸ ʀʀ 

ɡɚɜɚɧɬɚɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ, ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɢɬɪɢɦɭɜɚɧɧɹ ɿ ɪɟɠɢ-

ɦɨɦ ɌȼɈ ɜɢɪɨɛɭ: 

         ɪɨɿɧɜɡɤ ttttttT +++++= , ɝɨɞ,        (7) 
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ɞɟ tɡ, tɪ - ɬɪɢɜɚɥɿɫɬɶ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɹɦɧɨʀ ɤɚɦɟɪɢ, ɝɨɞ;  
tɜ - ɬɪɢɜɚɥɿɫɬɶ ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɢɬɪɢɦɭɜɚɧɧɹ, tɜ=2 ɝɨɞ; tɧ - ɬɪɢɜɚɥɿɫɬɶ ɧɚɝɪɿ-
ɜɚɧɧɹ, tɧ=3,5 ɝɨɞ; tɿ - ɬɪɢɜɚɥɿɫɬɶ ɿɡɨɬɟɪɦɿɱɧɨɝɨ ɩɪɨɝɪɿɜɚɧɧɹ, tɿ=6,5 ɝɨɞ; tɨ - 
ɬɪɢɜɚɥɿɫɬɶ ɨɫɬɢɝɚɧɧɹ ɩɥɢɬɢ, tɨ=2 ɝɨɞ. 
Ɍɪɢɜɚɥɿɫɬɶ ɡɚɜɚɧɬɚɠɟɧɧɹ (ɪɨɡɜɚɧɬɚɠɟɧɧɹ): 

          tɡ=tp=nɩ
ɤ
·Τr , ɯɜ.,          (8) 

ɞɟ nɩɤ – ɤɿɥɶɤɿɫɬɶ ɩɥɢɬ ɭ ɹɦɧɿɣ ɤɚɦɟɪɿ, ɲɬ. 
Ɍɪɢɜɚɥɿɫɬɶ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɹɦɧɨʀ ɤɚɦɟɪɢ ɡɚɥɟɠɚɬɶ 

ɜɿɞ ʀʀ ɦɿɫɬɤɨɫɬɿ. Ɇɿɫɬɤɿɫɬɶ ɹɦɧɨʀ ɤɚɦɟɪɢ ɜɢɡɧɚɱɚєɬɶɫɹ ɪɨɡɦɿɳɟɧɧɹɦ 

ɤɿɥɶɤɨɫɬɿ ɜɢɪɨɛɿɜ ɭ ɩɥɚɧɿ ɤɚɦɟɪɢ ɿ ɩɨ ʀʀ ɜɢɫɨɬɿ (ɬɚɛɥ. 7). ɉɨ ɞɨɜɠɢɧɿ 
ɤɚɦɟɪɢ ɪɨɡɦɿɳɭєɬɶɫɹ ɨɞɧɚ ɩɥɢɬɚ, ɩɨ ɲɢɪɢɧɿ – 1…3 ɩɥɢɬɢ, ɩɨ ɜɢɫɨɬɿ 
– 4…6 ɩɥɢɬ. 

Ɍɚɛɥɢɰɹ 7 

Ɇɿɫɬɤɿɫɬɶ ɹɦɧɨʀ ɤɚɦɟɪɢ ɡɚɥɟɠɧɨ ɜɿɞ ɪɨɡɦɿɳɟɧɧɹ ɜɢɪɨɛɿɜ 
Ʉɿɥɶɤɿɫɬɶ ɜɢɪɨɛɿɜ ɩɨ  

ɲɢɪɢɧɿ 
Ʉɿɥɶɤɿɫɬɶ ɜɢɪɨɛɿɜ ɩɨ ɜɢɫɨɬɿ 
4 5 6 

1 

2 

3 

4 

8 

12 

5 

10 

15 

6 

12 

18 

Ʉɿɥɶɤɿɫɬɶ ɜɢɪɨɛɿɜ ɭ ɹɦɧɿɣ ɤɚɦɟɪɿ nɜɤ ɩɪɢɣɦɚєɬɶɫɹ ɤɪɚɬɧɨɸ ɤɿɥɶ-
ɤɨɫɬɿ ɜɢɪɨɛɿɜ, ɹɤɿ ɮɨɪɦɭɸɬɶɫɹ ɡɚ ɞɨɛɭ. Ⱦɥɹ ɪɨɡɝɥɹɞɭɜɚɧɨɝɨ ɩɪɢɤɥɚ-
ɞɭ ɨɛɢɪɚєɦɨ ɤɚɦɟɪɭ, ɜ ɹɤɿɣ ɪɨɡɦɿɳɭєɬɶɫɹ 3 ɩɿɞɞɨɧɢ ɩɨ ɲɢɪɢɧɿ ɿ 4 ɩɨ 
ɜɢɫɨɬɿ ɤɚɦɟɪɢ. Ɇɿɫɬɤɿɫɬɶ ɬɚɤɨʀ ɤɚɦɟɪ ɫɬɚɧɨɜɢɬɶ nɩɤ= 12 ɲɬ., ɬɨɛɬɨ 
12 ɮɨɪɦ ɡ ɩɥɢɬɚɦɢ.  

Ɍɨɞɿ ɬɪɢɜɚɥɿɫɬɶ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɨɞɧɿєʀ ɤɚɦɟɪɢ ɫɬɚ-
ɧɨɜɢɬɶ: 

    tɡ=tp=12·20=240 ɯɜ ɚɛɨ 4 ɝɨɞ. 
Ɍɪɢɜɚɥɿɫɬɶ ɡɚɣɧɹɬɨɫɬɿ ɹɦɧɨʀ ɤɚɦɟɪɢ: 

220,40,25,65,30,20,4Tɤ =+++++=  ɝɨɞ = 1320 ɯɜ. 
 

3.1.4. Ɏɨɪɦɢ ɬɚ ʀɯ ɬɟɯɧɨɥɨɝɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ɍɪɢɜɚɥɿɫɬɶ ɨɛɨɪɨɬɭ ɮɨɪɦɢ ɜɪɚɯɨɜɭє ɱɚɫ, ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɜɢɤɨ-

ɧɚɧɧɹ ɜɫɿɯ ɫɬɚɞɿɣ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɪɨɛɭ: 
   Ɍɨ=Ɍɪ+Ɍɚ+Ɍɮ+Ɍɤ, ɯɜ,           (9) 

ɞɟ Ɍɪ – ɬɪɢɜɚɥɿɫɬɶ ɫɬɚɞɿʀ ɪɨɡɩɚɥɭɛɥɟɧɧɹ ɩɥɢɬɢ, ɨɱɢɳɟɧɧɹ ɿ ɡɦɚɳɟɧɧɹ ɮɨɪɦ, 

Ɍɪ=Ɍr, ɯɜ.; Ɍɚ - ɬɪɢɜɚɥɿɫɬɶ ɫɬɚɞɿʀ ɚɪɦɭɜɚɧɧɹ ɩɿɞɞɨɧɿɜ ɧɚɩɪɭɠɭɜɚɧɨɸ ɚɪɦɚ-
ɬɭɪɨɸ, Ɍɚ=3Ɍr, ɯɜ., ɩɪɢɣɦɚєɬɶɫɹ ɡ ɭɦɨɜɢ ɬɪɢɜɚɥɨɫɬɿ ɧɚɝɪɿɜɚɧɧɹ ɿ ɨɫɬɢɝɚɧɧɹ 
ɩɪɭɬɤɿɜ; Ɍɮ - ɬɪɢɜɚɥɿɫɬɶ ɮɨɪɦɭɜɚɧɧɹ ɩɥɢɬɢ, Ɍɮ=Ɍr, ɯɜ. 
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Ⱦɥɹ ɞɚɧɨɝɨ ɩɪɢɤɥɚɞɭ: 
14201320206020Tɨ =+++=  ɯɜ. 

Ʉɨɟɮɿɰɿєɧɬ ɨɛɨɪɨɬɧɨɫɬɿ ɮɨɪɦɢ ɞɨɪɿɜɧɸє: 

ɨɡɬ
ɮ
ɨ T/ɌN60k ⋅⋅= ,         (10) 

ɞɟ Νɬ – ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɡɦɿɧ ɧɚ ɞɨɛɭ  ɞɥɹ ɬɟɩɥɨɜɨʀ ɨɛɪɨɛɤɢ. 

01,11420/8360k ɮ
ɨ =⋅⋅= . 

ȼɪɚɯɨɜɭɸɱɢ ɬɟ, ɳɨ ɮɨɪɦɭɜɚɧɧɹ ɩɥɢɬ ɜɢɤɨɧɭєɬɶɫɹ ɭ ɞɜɿ ɡɦɿɧɢ 

ɩɪɢɣɦɚєɦɨ ko
ɮ=1. 

ɇɟɨɛɯɿɞɧɚ ɤɿɥɶɤɿɫɬɶ ɮɨɪɦ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿʀ: 
)kɌ/(60ɌNn ɮ

ɨrɡɡ
ɟ
ɮ ⋅⋅⋅=  =2·8·60/(20·1) = 48, ɲɬ.      (11) 

Ɇɚɫɚ ɮɨɪɦ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɚ 
ɡɚ ɮɨɪɦɭɥɨɸ: 

     ɟ
ɮɮ

ɟ
ɮ nmm ⋅= , ɬ,          (12) 

ɞɟ mɮ – ɦɚɫɚ ɨɞɧɿєʀ ɮɨɪɦɢ, ɬ; ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ – 2,8 ɬ (ɬɚɛɥ. 3). Ɍɨɞɿ: 
4,134488,2mɟ

ɮ =⋅=  ɬ. 

ɉɢɬɨɦɚ ɮɨɪɦɨɦɿɫɬɤɿɫɬɶ ɜɢɪɨɛɧɢɰɬɜɚ: ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɡɚɥɟɠɧɿɫɬɸ: 

        ɪ
ɥ

ɟ
ɮ

ɮ
ɮ ɉ/mq = , ɤɝ/ɦ3 (ɞɨ 12).         (13) 

ɉɢɬɨɦɚ ɦɟɬɚɥɨɦɿɫɬɤɿɫɬɶ ɮɨɪɦ: 

        ɛ
ɩɮ

ɦ
ɮ V/mq = , ɬ/ɦ3 (0,6...3,5).          (14) 

4,218,1/8,2q ɦ
Ɏ == ɬ/ɦ3. 

 

3.1.5. Ɋɟɦɨɧɬ ɿ ɫɤɥɚɞɭɜɚɧɧя ɮɨɪɦ 

Ɍɟɪɦɿɧ ɫɥɭɠɿɧɧɹ ɮɨɪɦɢ ɬɚ ɩɟɪɿɨɞ ʀʀ ɪɟɦɨɧɬɭ ɜɢɡɧɚɱɚɸɬɶ ɡɚ ɤɿɥɶ-
ɤɿɫɬɸ ɜɢɤɨɧɚɧɢɯ ɧɟɸ ɨɛɟɪɬɿɜ ɧɚ ɪɿɤ. 
ɉɪɢ ɪɨɡɪɚɯɭɧɤɨɜɿɣ ɤɿɥɶɤɨɫɬɿ ɪɨɛɨɱɢɯ ɞɿɛ ɧɚ ɪɿɤ Nɞ=253 ɿ ɤɨɟɮɿɰɿ-

єɧɬɿ ɨɛɨɪɨɬɧɨɫɬɿ ɮɨɪɦɢ ɪɿɱɧɚ ɨɛɨɪɨɬɧɿɫɬɶ ɮɨɪɦɢ ɫɬɚɧɨɜɢɬɶ: 
ɮ
ɨɞ

ɪ
ɮ kNɈ ⋅= , ɨɛɟɪɬɿɜ.         (15) 

2531253O ɪ
ɮ =⋅=  ɨɛɟɪɬɢ. 

Ɍɟɪɦɿɧ ɟɤɫɩɥɭɚɬɚɰɿʀ ɮɨɪɦɢ ɬɚ ɩɟɪɿɨɞ ʀʀ ɪɟɦɨɧɬɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɤɿ-
ɥɶɤɿɫɬɸ ɜɢɤɨɧɚɧɢɯ ɧɟɸ ɨɛɟɪɬɿɜ ɡɚ ɪɿɤ (ɬɚɛɥ. 8) [2, 11]. 

ɇɨɪɦɚɬɢɜɧɢɣ ɬɟɪɦɿɧ ɟɤɫɩɥɭɚɬɚɰɿʀ ɮɨɪɦɢ: 
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Ɍɚɛɥɢɰɹ 8 

Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɨɛɨɪɨɬɧɿɫɬɶ ɮɨɪɦ 

№ 

ɡ/ɩ 
Ɍɢɩ ɮɨɪɦɢ 

ɇɨɪɦɚɬɢɜɧɚ 
ɨɛɨɪɨɬɧɿɫɬɶ 
ɩɪɢ ɌɈ 

Ɉɮɧ, ɨɛɟɪɬɢ

ɋɟɪɟɞɧɹ ɤɿɥɶɤɿɫɬɶ ɨɛɟɪ-
ɬɿɜ ɮɨɪɦɢ ɞɨ ɪɟɦɨɧɬɭ 
ɩɨɬɨɱɧɨɝɨ,

Ɉɮɩ 
ɤɚɩɿɬɚɥɶɧɨɝɨ, 

Ɉɮɤ 
1 Ɋɭɯɨɦɿ: 

- ɡ ɲɚɪɧɿɪɧɢɦ ɤɪɿɩɥɟɧ-

ɧɹɦ ɛɨɪɬɿɜ ɞɨ ɩɿɞɞɨɧɿɜ 
- ɩɿɞɞɨɧɢ ɡ ɛɨɪɬɨɜɢɦ 

ɨɫɧɚɳɟɧɧɹɦ 

 

 

1000 

 

1000 

 

 

50 ... 70 

 

80 ... 100 

 

 

550 

 

650 ... 700 

2 ɇɟɪɭɯɨɦɿ 
- ɡ ɲɚɪɧɿɪɧɢɦ ɤɪɿɩɥɟɧ-

ɧɹɦ ɛɨɪɬɿɜ ɞɨ ɩɿɞɞɨɧɿɜ 
1000 60 ... 80 650 

ɪ
ɮ

ɧ
ɮ

ɧ
ɮ Ɉ/ɈɌ = , ɪɨɤɿɜ          (16) 

ɞɟ Ɉɮɧ – ɧɨɪɦɚɬɢɜɧɚ ɨɛɨɪɨɬɧɿɫɬɶ ɮɨɪɦɢ ɩɪɢ ɬɟɩɥɨɜɿɣ ɨɛɪɨɛɰɿ (ɬɚɛɥ. 8). 

9,3253/1000T ɧ
Ɏ ==  ɪɨɤɿɜ. 

Ɍɟɪɦɿɧ ɩɨɬɨɱɧɨɝɨ ɪɟɦɨɧɬɭ: 
ɩ
ɮ

ɪ
ɮ

ɩ
ɮ Ɉ/ɈɌ = , ɪɚɡɿɜ ɧɚ ɪɿɤ,         (17) 

ɞɟ Ɉɮɩ – ɫɟɪɟɞɧɹ ɤɿɥɶɤɿɫɬɶ ɨɛɟɪɬɿɜ ɮɨɪɦɢ ɞɨ ɪɟɦɨɧɬɭ (ɬɚɛɥ. 8), ɞɥɹ ɩɿɞɞɨɧɭ 
ɡ ɛɨɪɬɨɜɢɦ ɨɫɧɚɳɟɧɧɹɦ Ɉɮɩ=90 ɨɛɟɪɬɿɜ. 
Ɍɨɞɿ ɬɟɪɦɿɧ ɩɨɬɨɱɧɨɝɨ ɪɟɦɨɧɬɭ ɫɬɚɧɨɜɢɬɶ: 

8,290/253Ɍ ɩ
ɮ == ɪɚɡɢ ɧɚ ɪɿɤ. 

Ɍɟɪɦɿɧ ɤɚɩɿɬɚɥɶɧɨɝɨ  ɪɟɦɨɧɬɭ: 
   ɤ

ɮ
ɪ
ɮ

ɤ
ɮ Ɉ/ɈɌ = , ɪɨɤɿɜ,         (18) 

ɞɟ Ɉɮɤ – ɫɟɪɟɞɧɹ ɤɿɥɶɤɿɫɬɶ ɨɛɟɪɬɿɜ ɮɨɪɦɢ ɞɨ ɪɟɦɨɧɬɭ (ɬɚɛɥ. 8), ɞɥɹ ɩɿɞɞɨɧɭ 
ɡ ɛɨɪɬɨɜɢɦ ɨɫɧɚɳɟɧɧɹɦ Ɉɮɩ=650 ɨɛɟɪɬɿɜ. 
Ɍɨɞɿ ɬɟɪɦɿɧ ɤɚɩɿɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɭ ɫɬɚɧɨɜɢɬɶ: 

39,0650/253T ɤ
Ɏ ==  ɪɚɡɢ ɧɚ ɪɿɤ, ɚɛɨ ɨɞɢɧ ɪɚɡ ɱɟɪɟɡ 2,6 ɪɨɤɭ. 

Ʉɿɥɶɤɿɫɬɶ ɮɨɪɦ, ɹɤɿ ɩɨɜɢɧɧɿ ɛɭɬɢ ɜ ɪɟɡɟɪɜɿ ɧɚ ɪɟɦɨɧɬɿ ɡɝɿɞɧɨ [3] 

ɫɬɚɧɨɜɢɬɶ 5% ɜɿɞ ɮɨɪɦ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿʀ : 
     ɟ

ɮ
ɪ
ɮ n05,0n ⋅= , ɲɬ.          (19) 

4,24805,0n ɪ
ɮ =⋅=  ɲɬ. ɉɪɢɣɦɚєɦɨ nɮ

ɪ=3 ɮɨɪɦɢ. 
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ɉɥɨɳɚ, ɹɤɚ ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɰɢɯ ɮɨɪɦ, ɡɝɿɞɧɨ [3] ɫɬɚ-
ɧɨɜɢɬɶ 20 ɦ2

 ɧɚ ɤɨɠɧɿ 100 ɬ ɮɨɪɦ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿʀ . 
Ⱦɥɹ ɪɨɡɝɥɹɞɭɜɚɧɨɝɨ ɩɪɢɤɥɚɞɭ ɨɬɪɢɦɚєɦɨ: 

88,26100/4,13420100/m20S ɟ
ɮ

ɫ
ɮ =⋅=⋅=  ɦ2

.         (20) 

ɉɪɢɣɦɚєɦɨ ɦɚɣɞɚɧɱɢɤ ɞɨɜɠɢɧɨɸ 8 ɦ ɿ ɲɢɪɢɧɨɸ 3,5 ɦ ɡ ɩɥɨɳɟɸ 

28 ɦ2. 

ɉɥɨɳɚ, ɹɤɚ ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɩɨɬɨɱɧɨɝɨ ɪɟɦɨɧɬɭ ɮɨɪɦ, ɡɝɿ-
ɞɧɨ [3] ɫɬɚɧɨɜɢɬɶ 30 ɦ2 ɧɚ ɤɨɠɧɿ 100 ɬ ɮɨɪɦ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɟɤɫ-
ɩɥɭɚɬɚɰɿʀ. Ⱦɥɹ ɪɨɡɝɥɹɞɭɜɚɧɨɝɨ ɩɪɢɤɥɚɞɭ ɨɬɪɢɦɚєɦɨ: 

32,40100/4,13430100/m30S ɟ
ɮ

ɪ
ɮ =⋅=⋅=  ɦ2.        (21) 

ɉɪɢɣɦɚєɦɨ ɦɚɣɞɚɧɱɢɤ ɞɨɜɠɢɧɨɸ 8 ɦ ɿ ɲɢɪɢɧɨɸ 5 ɦ ɡ ɩɥɨɳɟɸ 

40 ɦ2. 

Ʉɚɩɿɬɚɥɶɧɢɣ ɪɟɦɨɧɬ ɮɨɪɦ ɜɢɤɨɧɭєɬɶɫɹ ɜ ɦɚɣɫɬɟɪɧɹɯ ɡɚɜɨɞɭ. 
 

3.1.6. Чɢɳɟɧɧя ɿ ɡɦɚɳɟɧɧя ɮɨɪɦ 

ɉɥɨɳɚ ɪɨɛɨɱɨʀ ɩɨɜɟɪɯɧɿ ɩɿɞɞɨɧɚ, ɹɤɚ ɩɿɞɥɹɝɚє ɨɱɢɳɟɧɧɸ ɿ ɡɦɚ-
ɳɟɧɧɸ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɚ ɡɚ ɮɨɪɦɭɥɨɸ: 

,bl1,1S
nn

ɡ
ɮ ⋅⋅=  ɦ2,          (22) 

ɞɟ lɩ, – ɞɨɜɠɢɧɚ ɩɥɢɬɢ, ɦ; bɩ – ɲɢɪɢɧɚ ɩɥɢɬɢ, ɦ. 

ȼ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɞɥɹ ɩɥɢɬɢ ɉɄ 63.15-8ȺɬVT (ɪɢɫ. 2) lɩ = 6,28 ɦ, 

bn=1,49 ɦ. Ɍɨɞɿ: 
29,1049,128,61,1S ɡ

ɮ =⋅⋅=  ɦ2
. 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɩɥɢɬ, ɹɤɿ ɮɨɪɦɭɸɬɶ ɡɚ ɝɨɞɢɧɭ, ɩɪɢ ɡɚ-
ɞɚɧɨɦɭ ɪɢɬɦɿ Ɍr=20 ɯɜ ɫɬɚɧɨɜɢɬɶ nɩ

ɝ
=3 ɲɬ., ɬɨ ɤɿɥɶɤɿɫɬɶ ɩɿɞɞɨɧɿɜ, 

ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɨɱɢɫɬɢɬɢ ɿ ɡɦɚɫɬɢɬɢ ɡɚ ɝɨɞɢɧɭ, ɫɬɚɧɨɜɢɬɢɦɟ  
nɮ
ɝ=3 ɲɬ. 

Ƚɨɞɢɧɧɚ ɩɨɬɪɟɛɚ ɜ ɦɚɫɬɢɥɚɯ ɞɥɹ ɡɦɚɳɟɧɧɹ ɪɨɛɨɱɨʀ ɩɨɜɟɪɯɧɿ ɩɿɞ-
ɞɨɧɿɜ ɡɧɚɯɨɞɢɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

ɦ
ɝ
ɮ

ɡ
ɮɦ

ɝ
ɦ /nSqV ρ⋅⋅= , ɦ3/ɝɨɞ,                     (23) 

ɞɟ qɦ – ɜɢɬɪɚɬɚ ɦɚɫɬɢɥ ɧɚ 1 ɦ2 ɩɨɜɟɪɯɧɿ ɮɨɪɦɢ, ɝ/ɦ2 (ɡ ɬɚɛɥ. 5); ρɦ – ɝɭɫɬɢɧɚ 
ɦɚɫɬɢɥ, ɤɝ/ɦ3; ɜ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɿ ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ ρɦ=1000 ɤɝ/ɦ3. 

ɉɿɞɫɬɚɜɥɹɸɱɢ ɭ ɮɨɪɦɭɥɭ (23) ɡɧɚɱɟɧɧɹ ɩɥɨɳɿ ɪɨɛɨɱɨʀ ɩɨɜɟɪɯɧɿ 
ɩɿɞɞɨɧɚ, ɹɤɚ ɩɿɞɥɹɝɚє ɡɦɚɳɟɧɧɸ Sɮ

ɡ=10,29 ɦ2 ɿ ɤɿɥɶɤɿɫɬɶ ɩɿɞɞɨɧɿɜ, 
ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɨɱɢɫɬɢɬɢ ɿ ɡɦɚɫɬɢɬɢ ɡɚ ɝɨɞɢɧɭ nɮɝ=3 ɲɬ., ɨɬɪɢɦɚєɦɨ 
ɝɨɞɢɧɧɭ ɩɨɬɪɟɛɭ ɭ ɦɚɫɬɢɥɚɯ ɞɥɹ ɪɨɡɝɥɹɞɭɜɚɧɨɝɨ ɩɪɢɤɥɚɞɭ: 

0062,01000/329,102,0V ɝ
ɦ =⋅⋅=  ɦ3/ɝɨɞ. 
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Ɍɟɪɦɿɧ, ɧɚ ɹɤɢɣ ɡɚɛɟɡɩɟɱɢɬɶ ɪɨɛɨɬɭ ɭɫɬɚɧɨɜɤɚ ɋɆɀ-18Ⱥ ɞɥɹ 
ɡɦɚɳɟɧɧɹ ɩɿɞɞɨɧɿɜ ɨɞɧɚ ɡɚɩɪɚɜɤɚ, ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɨ ɡɚ ɮɨɪɦɭ-
ɥɨɸ: 

( )ɡɝ
ɦ

ɛ
ɦɦ ɌV/VT ⋅= , ɡɦɿɧɢ,         (24) 

ɞɟ Vɦɛ – ɤɨɪɢɫɧɢɣ ɨɛ’єɦ ɛɚɤɚ, ɦ3 (ɬɚɛɥ. 5). 
Ɍɚɤɢɦ ɱɢɧɨɦ ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ ɡɦɿɧɢ Ɍɡ=8 ɝɨɞ ɨɞɧɚ ɡɚɩɪɚɜɤɚ ɛɚɤɚ 

(Vɦ
ɛ=0,44 ɦ3) ɡɚɛɟɡɩɟɱɢɬɶ ɪɨɛɨɬɭ ɭɫɬɚɧɨɜɤɢ ɋɆɀ-18Ⱥ ɩɨ ɡɦɚɳɟɧ-

ɧɸ ɩɿɞɞɨɧɿɜ ɧɚ ɬɟɪɦɿɧ: 

Ɍɦ=0,44/(0,0062·8)=8,9 ɡɦɿɧɢ. 

Ɋɨɡɪɚɯɭɧɨɤ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɡɦɚɳɟɧɧɹ ɩɿɞɞɨɧɿɜ ɜɟɞɟɬɶɫɹ ɭ ɮɨɪɦɿ 
ɬɚɛɥɢɰɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɚɧɢɯ ɬɚɛɥ. 5 ɿ ɮɨɪɦɭɥ (1-3). ɉɪɢɤɥɚɞ ɪɨɡ-
ɪɚɯɭɧɤɭ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 9. 

Ɍɚɛɥɢɰɹ 9 

Ɋɨɡɪɚɯɭɧɨɤ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɡɦɚɳɟɧɧɹ ɩɿɞɞɨɧɿɜ 

Ɍɢɩ 

ɨɛɥɚɞ-
ɧɚɧɧɹ 

Ɉɞɢɧɢɰɿ 
ɜɢɦɿɪɭ 

Ɇɚɲɢɧ-

ɧɚ ɩɪɨ-
ɞɭɤɬɢɜ-
ɧɿɫɬɶ 

Ɉɪɝɚɧɿ-
ɡɚɰɿɣɧɚ 
ɩɪɨɞɭɤ-
ɬɢɜɧɿɫɬɶ 

Ƚɨɞɢɧ-

ɧɚ ɩɨɬ-
ɪɟɛɚ 

ɉɨɬɪɟɛɚ ɜ ɨɛ-
ɥɚɞɧɚɧɧɿ, ɲɬ. 

Ʉɨɟɮɿɰɿ-
єɧɬ ɜɢ-

ɤɨɪɢɫ-
ɬɚɧɧɹ 
ɨɛɥɚɞ-
ɧɚɧɧɹ, ȿ, 

% 

ɪɨɡɪɚ-
ɯɭɧɤɨ-
ɜɚ 

ɩɪɢɣɧ-

ɹɬɚ 

ɋɆɀ-

18Ⱥ 
ɦ3/ɝɨɞ 0,115 0,106 0,0062 0,059 1 5,9 

 

3.1.7. ȼɢɤɨɪɢɫɬɚɧɧя ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɥɚɞɧɚɧɧя 
ɉɿɞɞɨɧ ɚɛɨ ɩɿɞɞɨɧ ɡ ɩɥɢɬɨɸ ɬɪɚɧɫɩɨɪɬɭɸɬɶɫɹ ɩɨ ɥɿɧɿʀ ɰɟɯɭ ɤɪɚ-

ɧɨɦ К10ɬ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɡɚɯɜɚɬɚ  
ɋɆɀ-226, ɝɨɬɨɜɿ ɩɥɢɬɢ ɬɪɚɧɫɩɨɪɬɭɸɬɶɫɹ ɫɚɦɨɯɿɞɧɢɦ ɜɿɡɤɨɦ  

ɋɆɀ-151 ɧɚ ɫɤɥɚɞ.  

Ʉɨɟɮɿɰɿєɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɡɚ ɜɚɧɬɚɠɨ-

ɩɿɞɣɨɦɧɿɫɬɸ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɡɚɥɟɠɧɿɫɬɸ 

ɧɜɬ m/mk = ,          (25) 

ɞɟ mɜ - ɦɚɫɚ ɜɚɧɬɚɠɭ, ɹɤɢɣ ɩɿɞɧɿɦɚєɬɶɫɹ, ɬ;  
     ɬɧ - ɧɨɦɿɧɚɥɶɧɚ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ ɨɛɥɚɞɧɚɧɧɹ, ɬ. 
ɉɪɢɤɥɚɞ ɪɨɡɪɚɯɭɧɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 

ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 10. 
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Ɍɚɛɥɢɰɹ 10 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 
Ɉɛɥɚɞɧɚɧɧɹ ɧm , ɬ ȼɚɧɬɚɠ ɜm , ɬ ɬk  

Ʉɪɚɧ Ʉ 10 ɬ 10 

ɉɿɞɞɨɧ 

ɉɥɢɬɚ 
ɉɿɞɞɨɧ ɡ ɩɥɢɬɨɸ

2,800 

2,950 

5,750 

0,280 

0,295 

0,575 

Ⱥɜɬɨɡɚɯɜɚɬ ɋɆɀ-226 6 
ɉɿɞɞɨɧ 

ɉɿɞɞɨɧ ɡ ɩɥɢɬɨɸ
2,800 

5,750 

0,470 

0,958 

ɋɚɦɨɯɿɞɧɢɣ ɜɿɡɨɤ 
ɋɆɀ-151 

20 

Ɉɞɧɚ ɩɥɢɬɚ 
Ⱦɜɿ ɩɥɢɬɢ 

Ɍɪɢ ɩɥɢɬɢ 

2,950 

5,900 

8,850 

0,148 

0,295 

0,443 

 

3.1.8. Ɉɪɝɚɧɿɡɚɰɿя ɪɨɛɨɱɨɝɨ ɦɿɫɰя ɬɚ ɨɩɟɪɚɰɿʀ ɩɨɫɬɚ 
ɋɯɟɦɭ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɱɨɝɨ ɦɿɫɰɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 3. ɉɨɫɬ 

ɨɛɫɥɭɝɨɜɭєɬɶɫɹ ɥɚɧɤɨɸ ɭ ɫɤɥɚɞɿ ɞɜɨɯ ɮɨɪɦɭɜɚɥɶɧɢɤɿɜ ȱȱȱ ɪɨɡɪɹɞɭ. 
ȼɨɧɢ ɜɢɤɨɧɭɸɬɶ ɧɚɫɬɭɩɧɿ ɨɩɟɪɚɰɿʀ:  
1.1. ɉɿɞɞɨɧ ɡ ɜɢɪɨɛɨɦ ɤɪɚɧɨɦ ɜɿɞ ɹɦɧɨʀ ɤɚɦɟɪɢ ɬɪɚɧɫɩɨɪɬɭєɬɶɫɹ 

ɞɨ ɫɬɟɧɞɚ ɩɨɫɬɚ ɪɨɡɩɚɥɭɛɥɟɧɧɹ ɜɢɪɨɛɿɜ, ɨɱɢɳɟɧɧɹ ɿ ɡɦɚɳɟɧɧɹ 
ɮɨɪɦ. 

1.2. Ɇɚɲɢɧɿɫɬ ɤɪɚɧɚ ɿ ɮɨɪɦɭɜɚɥɶɧɢɤɢ ɜɫɬɚɧɨɜɥɸɸɬɶ ɩɿɞɞɨɧ ɡ 
ɩɥɢɬɨɸ ɧɚ ɫɬɟɧɞ. 

1.3. Ɏɨɪɦɭɜɚɥɶɧɢɤɢ ɨɱɢɳɭɸɬɶ ɬɢɦɱɚɫɨɜɿ ɚɧɤɟɪɢ ɜɿɞ ɛɟɬɨɧɭ ɿ ɡ 
ɨɞɧɿєʀ ɫɬɨɪɨɧɢ ɩɥɢɬɢ ɧɚɝɪɿɜɚɸɬɶ ʀɯ ɬɚ ɜɿɞɪɿɡɚɸɬɶ ɝɚɡɨɤɢɫɧɟ-
ɜɢɦ ɪɿɡɚɤɨɦ ɡɚ ɫɯɟɦɨɸ: ɫɩɨɱɚɬɤɭ – ɤɪɚɣɧɿ, ɩɨɬɿɦ – ɫɟɪɟɞɧɿ. Ɂ 

ɩɪɨɬɢɥɟɠɧɨʀ ɫɬɨɪɨɧɢ ɩɥɢɬɢ ɬɢɦɱɚɫɨɜɿ ɚɧɤɟɪɢ ɜɿɞɪɿɡɚɸɬɶ ɛɟɡ 
ɧɚɝɪɿɜɚɧɧɹ. ȼɿɞɪɿɡɚɧɿ ɬɢɦɱɚɫɨɜɿ ɚɧɤɟɪɢ ɜɢɛɢɜɚɸɬɶɫɹ ɡ ɭɩɨɪɿɜ 
ɩɿɞɞɨɧɚ ɿ ɡɛɢɪɚɸɬɶɫɹ ɜ ɹɳɢɤɭ-ɤɨɧɬɟɣɧɟɪɿ ɞɥɹ ɚɪɦɚɬɭɪɧɢɯ ɜɿɞ-
ɯɨɞɿɜ. 

1.4. ȼɢɪɿɛ ɫɬɪɨɩɭєɬɶɫɹ ɡɚ ɦɨɧɬɚɠɧɿ ɩɟɬɥɿ ɿ ɦɨɫɬɨɜɢɦ ɤɪɚɧɨɦ ɡɧɿ-
ɦɚєɬɶɫɹ ɡ ɩɿɞɞɨɧɚ. 

1.5. ɋɬɪɨɩɨɜɚɧɚ ɩɥɢɬɚ ɤɪɚɧɨɦ ɩɟɪɟɦɿɳɭєɬɶɫɹ ɞɨ ɫɚɦɨɯɿɞɧɨɝɨ ɜɿɡɤɚ. 
1.6. ɉɥɢɬɚ ɫɤɥɚɞɭєɬɶɫɹ ɧɚ ɫɚɦɨɯɿɞɧɢɣ ɜɿɡɨɤ ɡ ɧɚɫɬɭɩɧɢɦ ɪɨɡɫɬɪɨ-

ɩɭɜɚɧɧɹɦ. ɉɥɢɬɢ ɤɥɚɞɭɬɶ ɧɚ ɞɟɪɟɜ’ɹɧɿ ɩɿɞɤɥɚɞɤɢ ɬɨɜɳɢɧɨɸ 30 

ɦɦ, ɹɤɿ ɪɨɡɬɚɲɨɜɭɸɬɶ ɧɚ ɜɿɞɫɬɚɧɿ 300 ɦɦ ɜɿɞ ɬɨɪɰɿɜ. ɉɪɢ ɜɢ-

ɤɨɧɚɧɧɿ ɰɿєʀ ɨɩɟɪɚɰɿʀ ɜɢɤɨɧɭєɬɶɫɹ ɩɟɪɟɜɿɪɤɚ ɹɤɨɫɬɿ ɜɢɤɨɧɚɧɧɹ 
ɡɨɜɧɿɲɧɶɨʀ ɿ ɨɫɨɛɥɢɜɨ ɥɢɰɶɨɜɨʀ ɩɨɜɟɪɯɨɧɶ ɩɥɢɬɢ. 
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ǙǱǺ. 3. ǚǾǮǵǩ ǷǹǬǩǶȎǰǩǿȎȏ ǹǷǪǷȀǷǬǷ 
ǵȎǺǿȈ ǸǷǺǻǩ ǹǷǰǸǩǴǼǪǴǮǶǶȈ ǸǴǱǻǱ, 

ǷȀǱȂǮǶǶȈ Ȏ ǰǵǩȂǮǶǶȈ ǽǷǹǵ: 
1 – ǺǻǮǶǭ ǭǴȈ ǼǺǻǩǶǷǫǳǱ ǽǷǹǵ; 
2 – ǼǺǻǩǶǷǫǳǩ ǭǴȈ ǸǹǱǬǷǻǼǫǩǶǶȈ 

ǵǩǺǻǱǴ; 
3 – ǵǷǺǻǷǫǱǲ ǳǹǩǶ;  
4 – ǺǻǹǷǸǱ; 
5 – ǪǩǬǩǻǷǸǷǹǷǯǶǱǶǶǩ ǸǴǱǻǩ; 
6 – ǺǩǵǷǾȎǭǶǱǲ ǫȎǰǷǳ; 
7 – ǸȎǭǭǷǶ 
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1.7. Ɇɨɫɬɨɜɢɣ ɤɪɚɧ ɩɟɪɟɦɿɳɭєɬɶɫɹ ɜ ɩɨɩɟɪɟɞɧє ɩɨɥɨɠɟɧɧɹ. 
1.8. Ɏɨɪɦɭɜɚɥɶɧɢɤɢ ɫɤɪɟɛɤɚɦɢ ɪɟɬɟɥɶɧɨ ɨɱɢɳɭɸɬɶ ɩɿɞɞɨɧ ɜɿɞ ɡɚ-

ɥɢɲɤɿɜ ɛɟɬɨɧɭ. ȼɿɞɯɨɞɢ ɛɟɬɨɧɭ ɡɛɢɪɚɸɬɶ ɜ ɹɳɢɤ-ɤɨɧɬɟɣɧɟɪ 
ɞɥɹ ɫɦɿɬɬɹ. Ɋɨɛɨɱɚ ɩɨɜɟɪɯɧɹ ɩɿɞɞɨɧɚ ɩɿɞɥɹɝɚє ɤɨɧɬɪɨɥɸ. 

1.9. Ɉɱɢɳɟɧɚ ɪɨɛɨɱɚ ɩɨɜɟɪɯɧɹ ɩɿɞɞɨɧɚ ɡɦɚɳɭєɬɶɫɹ ɦɚɫɬɢɥɨɦ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɭɫɬɚɧɨɜɤɢ ɋɆɀ-18Ⱥ ɿ ɜɭɞɨɱɤɢ-ɪɨɡɩɢɥɸɜɚɱɚ. 
Ɉɩɟɪɚɰɿɹ ɩɿɞɥɹɝɚє ɤɨɧɬɪɨɥɸ. 

1.10. Ɉɱɢɳɟɧɢɣ ɿ ɡɦɚɳɟɧɢɣ ɩɿɞɞɨɧ ɦɚɲɢɧɿɫɬ ɤɪɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɚɜɬɨɡɚɯɜɚɬɚ ɡɧɿɦɚє ɡɿ ɫɬɟɧɞɚ. 
 

3.1.9. ɋɤɥɚɞ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ 
ɉɪɢ ɫɤɥɚɞɭɜɚɧɧɿ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɜɢɤɨɧɭɸɬɶɫɹ ɬɚɤɿ ɨɩɟɪɚɰɿʀ: 

5.1.  Ɂɚɜɚɧɬɚɠɟɧɢɣ ɫɚɦɨɯɿɞɧɢɣ ɜɿɡɨɤ ɬɪɚɧɫɩɨɪɬɭє ɜɢɪɨɛɢ ɧɚ ɫɤɥɚɞ 

ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. 
5.2. Ɇɚɲɢɧɿɫɬ ɤɪɚɧɚ ɿ ɫɬɪɨɩɚɥɶɧɢɤ ɩɨ ɱɟɪɡɿ ɫɬɪɨɩɭɸɬɶ ɜɢɪɨɛɢ, 

ɡɧɿɦɚɸɬɶ ʀɯ ɡ ɜɿɡɤɚ, ɬɪɚɧɫɩɨɪɬɭɸɬɶ ɞɨ ɲɬɚɛɟɥɸ, ɫɤɥɚɞɭɸɬɶ ɿ 
ɩɨɜɟɪɬɚɸɬɶ ɤɪɚɧ ɭ ɜɢɯɿɞɧɟ ɩɨɥɨɠɟɧɧɹ. 

5.3.  Ɋɨɡɜɚɧɬɚɠɟɧɢɣ ɫɚɦɨɯɿɞɧɢɣ ɜɿɡɨɤ ɩɨɜɟɪɬɚєɬɶɫɹ ɧɚ ɩɨɫɬ ɪɨɡɩɚ-
ɥɭɛɥɟɧɧɹ ɜɢɪɨɛɿɜ, ɨɱɢɳɟɧɧɹ ɿ ɡɦɚɳɟɧɧɹ ɮɨɪɦ, ɭ ɜɢɯɿɞɧɟ ɩɨ-
ɥɨɠɟɧɧɹ. 

 

3.2. ɉɨɫɬ ɚɪɦɭɜɚɧɧɹ ɧɚɩɪɭɠɭɜɚɧɨɸ ɚɪɦɚɬɭɪɨɸ 

ɇɚ ɰɟɣ ɩɨɫɬ ɡ ɩɨɫɬɚ ɪɨɡɩɚɥɭɛɥɟɧɧɹ ɧɚɞɯɨɞɢɬɶ ɜɠɟ ɨɱɢɳɟɧɢɣ ɿ 
ɡɦɚɳɟɧɢɣ ɩɿɞɞɨɧ.  

 

3.2.1. Ɉɛɥɚɞɧɚɧɧя ɩɨɫɬɚ ɿ ɣɨɝɨ ɬɟɯɧɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɉɨɫɬ ɦɚє ɧɚɫɬɭɩɧɟ ɨɛɥɚɞɧɚɧɧɹ: 

• ɬɪɢ ɫɬɟɧɞɚ ɞɥɹ  ɭɫɬɚɧɨɜɤɢ ɩɿɞɞɨɧɿɜ; 
• ɜɟɪɫɬɚɬ ɋɆɀ-129Ȼ ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ ɚɪɦɚɬɭɪɧɢɯ ɩɪɭɬɤɿɜ; 
• ɦɿɫɰɟ ɫɤɥɚɞɭɜɚɧɧɹ ɧɚɩɪɭɠɭɜɚɧɨʀ ɚɪɦɚɬɭɪɢ ɇ-1, ɚɛɨ ɇ-1 ɬɚ ɇ-2; 

• ɦɿɫɰɟ ɫɤɥɚɞɭɜɚɧɧɹ ɨɩɨɪɧɢɯ ɫɿɬɨɤ ɋ-1. 

Ɍɟɯɧɨɥɨɝɿɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɩɨɫɬɚ ɩɨɥɹɝɚɸɬɶ ɭ ɜɢɡɧɚɱɟɧɧɿ ɬɟɯɧɨɥɨɝɿɱ-
ɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɟɥɟɤɬɪɨɬɟɪɦɿɱɧɨɝɨ ɧɚɬɹɝɚɧɧɹ ɚɪɦɚɬɭɪɢ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɟɪɫɬɚɬɚ ɋɆɀ-129Ȼ, ɬɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɤɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥ. 11. 

ȼɢɡɧɚɱɚɸɬɶɫɹ ɬɚɤɨɠ ɧɟɨɛɯɿɞɧɿ ɩɥɨɳɿ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɧɚɩɪɭɠɭ-

ɜɚɧɨʀ ɚɪɦɚɬɭɪɢ ɇ-1 ɚɛɨ ɇ-1 ɿ ɇ-2 ɿ ɫɿɬɨɤ ɋ-1 (ɪɢɫ. 2). 
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Ɍɚɛɥɢɰɹ 11 
Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɪɫɬɚɬɚ ɋɆɀ-129Ȼ 

№ 
ɩ/ɩ 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɉɞɢɧɢɰɹ 
ɜɢɦɿɪɭ 

Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-129Ȼ 

1 ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɲɬ./ɝɨɞ 30 

2 Ⱦɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɦɦ 10…25 

3 Ɇɚɤɫɢɦɚɥɶɧɚ ɞɨɜɠɢɧɚ ɩɪɭɬɤɚ ɦɦ 6500 

4 
Ⱦɨɜɠɢɧɚ ɱɚɫɬɢɧɢ ɩɪɭɬɤɚ,  
ɹɤɚ ɧɚɝɪɿɜɚєɬɶɫɹ ɦɦ 3000…5000 

5 
Ʉɿɥɶɤɿɫɬɶ ɩɪɭɬɤɿɜ, ɳɨ ɧɚɝɪɿɜɚɸɬɶɫɹ  
ɨɞɧɨɱɚɫɧɨ ɲɬ. 2 

6 ɉɨɬɭɠɧɿɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɤȼȺ 40 

7 

Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ:   

   ɞɨɜɠɢɧɚ  ɦɦ 5570 

   ɲɢɪɢɧɚ ɦɦ 1430 

   ɜɢɫɨɬɚ ɦɦ 1100 

8 Ɇɚɫɚ ɤɝ 1640 

 

3.2.2. ȼɢɡɧɚɱɟɧɧя ɞɨɜɠɢɧɢ ɡɚɝɨɬɨɜɤɢ ɞɥя ɜɢɝɨɬɨɜɥɟɧɧя  
ɧɚɩɪɭɠɭɜɚɧɢɯ ɩɪɭɬɤɿɜ 

Ⱦɨɜɠɢɧɚ ɡɚɝɨɬɨɜɤɢ ɜɪɚɯɨɜɭє ɜɿɞɫɬɚɧɶ ɦɿɠ ɡɨɜɧɿɲɧɿɦɢ ɝɪɚɧɹɦɢ 
ɭɩɨɪɿɜ ɩɿɞɞɨɧɚ, ɧɟɨɛɯɿɞɧɟ ɡɚɝɚɥɶɧɟ ɩɨɞɨɜɠɟɧɧɹ ɩɪɭɬɤɚ ɬɚ ɡɚɩɚɫ ɧɚ 
ɜɢɫɚɞɠɟɧɧɹ ɚɧɤɟɪɧɢɯ ɝɨɥɨɜɨɤ ɿ ɪɨɡɦɿɳɟɧɧɹ ɲɚɣɛ. 
Ɋɨɡɝɥɹɧɟɦɨ ɚɪɦɭɜɚɧɧɹ ɩɥɢɬɢ ɧɚɩɪɭɠɭɜɚɧɨɸ ɚɪɦɚɬɭɪɨɸ ɇ-1 ɞɿɚ-

ɦɟɬɪɨɦ da=12 ɦɦ.  
Ɋɟɤɨɦɟɧɞɨɜɚɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ ɧɚɩɪɭɠɭɜɚ-

ɧɨʀ ɚɪɦɚɬɭɪɢ ɤɥɚɫɭ Ⱥ 800ɋɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥ. 12 [11]. 
ɇɟɨɛɯɿɞɧɟ ɡɚɝɚɥɶɧɟ ɩɨɞɨɜɠɟɧɧɹ ɚɪɦɚɬɭɪɧɨɝɨ ɩɪɭɬɤɚ ɩɪɢ ɟɥɟɤɬ-

ɪɨɬɟɪɦɿɱɧɨɦɭ ɧɚɬɹɝɚɧɧɿ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

1ɮcoɩ ɋllll +++= ∆∆∆∆ , ɦ,         (26) 

ɞɟ ∆lo - ɩɨɞɨɜɠɟɧɧɹ ɩɪɭɬɤɚ, ɹɤɟ ɡɚɛɟɡɩɟɱɭє ɪɨɡɪɚɯɭɧɤɨɜɟ ɩɨɩɟɪɟɞɧє ɧɚ-
ɩɪɭɠɟɧɧɹ ɚɪɦɚɬɭɪɢ, ɦ; ∆lc - ɦɨɠɥɢɜɟ ɨɛɬɢɫɤɚɧɧɹ ɚɧɤɟɪɿɜ (ɩɪɢɣɦɚєɬɶɫɹ 
0.001 ɦ ɧɚ ɤɨɠɧɭ ɞɟɬɚɥɶ), ɦ, ∆lc=0,002 ɦ; ∆lɮ - ɩɨɡɞɨɜɠɧɿ ɞɟɮɨɪɦɚɰɿʀ ɮɨɪ-
ɦɢ, ɬɨɛɬɨ ɡɛɥɢɠɟɧɧɹ ɭɩɨɪɿɜ, ɦ; ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɬɟɨɪɿɸ ɨɩɨɪɭ ɦɚɬɟɪɿɚɥɿɜ, ɡ 
ɩɪɚɤɬɢɱɧɨɝɨ ɞɨɫɜɿɞɭ ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ ∆lɮ ≈0,003 ɦ; ɋ1 - ɞɨɞɚɬɤɨɜɟ ɩɨɞɨɜ-
ɠɟɧɧɹ ɩɪɭɬɤɚ, ɹɤɟ ɤɨɦɩɟɧɫɭє ɫɤɨɪɨɱɟɧɧɹ ɣɨɝɨ ɧɚɝɪɿɬɨʀ ɱɚɫɬɢɧɢ (ɜɿɞɫɬɚɧɶ 
ɦɿɠ ɤɨɧɬɚɤɬɚɦɢ ɜɟɪɫɬɚɬɚ ɞɥɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɧɚɝɪɿɜɚɧɧɹ ɚɪɦɚɬɭɪɢ, lɤ, 
ɬɚɛɥ.12), ɜɧɚɫɥɿɞɨɤ ɨɯɨɥɨɞɠɟɧɧɹ, ɩɿɞ ɱɚɫ ɩɟɪɟɦɿɳɟɧɧɹ ɣɨɝɨ ɜ ɭɩɨɪɢ 
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(ɩɪɢɣɦɚєɬɶɫɹ 0,0005 ɦ ɧɚ 1 ɦ ɧɚɝɪɿɬɨʀ ɱɚɫɬɢɧɢ ɩɪɭɬɤɚ, ɹɤɚ ɞɨɪɿɜɧɸє 3…5 ɦ 
[11]). 

0025,050005,0l0005,0C ɤ1
=⋅=⋅=  ɦ.      (27) 

Ɍɚɛɥɢɰɹ 12 
Ɋɟɤɨɦɟɧɞɨɜɚɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ 

ɧɚɩɪɭɠɭɜɚɧɨʀ ɚɪɦɚɬɭɪɢ ɤɥɚɫɭ Ⱥ 800ɋɄ 

№ 
ɡ/ɩ 

ɇɚɡɜɚ ɩɨɤɚɡɧɢɤɚ 
Ɉɞɢ-
ɧɢɰɿ  
ɜɢɦɿɪɭ

Ɍɟɦɩɟɪɚɬɭɪɚ  
ɧɚɝɪɿɜɚɧɧɹ, 0ɋ 

300 350 400 450 

1 

Ɍɟɦɩɟɪɚɬɭɪɧɢɣ ɤɨɟɮɿɰɿєɧɬ 
ɥɿɧɿɣɧɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ɫɬɚɥɿ 
(αɫ) 

 
10-6 0ɋ-1

 
12,5

 
13,0

 
13,5 

 
14,0 

2 

Ʉɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɧɟɨɛɯɿɞɧɚ 
ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ 1 ɦ ɩɪɭɬɤɚ 
ɛɟɡ ɜɬɪɚɬ (Qɧ)  ɩɪɢ ɞɿɚɦɟɬɪɿ: 
10 ɦɦ 
12 ɦɦ 
14 ɦɦ 

 
 
 

ɤȾɠ 
ɤȾɠ 
ɤȾɠ 

 
 
 

92,0 
131,9
179,3

 
 
 

112,6
158,3
215,5

 
 
 

129,4 
185,6 
252,0 

 
 
 

150,4 
216,3 
294,0 

3 

Ʉɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɜɬɪɚɱɟɧɨʀ 
ɡɚ 1 ɯɜ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ 1 ɦ 
ɩɪɭɬɤɚ (Qɜ) ɩɪɢ ɞɿɚɦɟɬɪɿ: 
10 ɦɦ 
12 ɦɦ 
14 ɦɦ 

 
 
 

ɤȾɠ 
ɤȾɠ 
ɤȾɠ 

 
 
 

14,0 
16,7 
19,8

 
 
 

17,9 
21,4 
25,3

 
 
 

22,4 
26,8 
31,7 

 
 
 

23,2 
32,7 
38,7 

4 

Ⱥɤɬɢɜɧɢɣ ɨɩɿɪ 1 ɦ ɩɪɭɬɤɚ 
(Ra) ɩɪɢ ɞɿɚɦɟɬɪɿ: 
10 ɦɦ 
12 ɦɦ 
14 ɦɦ 

 
 

10-4Ɉɦ
10-4Ɉɦ
10-4Ɉɦ

 
 

51,4 
40,0 
33,2

 
 

58,5 
43,8 
36,7

 
 

61,2 
47,6 
39,5 

 
 

65,7 
51,2 
42,5 

5 

ɉɨɜɧɢɣ ɨɩɿɪ 1 ɦ ɩɪɭɬɤɚ (Zɩ)
ɩɪɢ ɞɿɚɦɟɬɪɿ: 
10 ɦɦ 
12 ɦɦ 
14 ɦɦ 

 
 

10-4Ɉɦ
10

-4Ɉɦ
10-4Ɉɦ

 
 

58,0 
47,0 
38,4

 
 

63,3 
51,3 
41,8

 
 

68,8 
54,8 
45,6 

 
 

74,2 
60,2 
49,2 

 

ȼɟɥɢɱɢɧɚ ∆lo ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɡɚɥɟɠɧɿɫɬɸ [11]: 

( ) ɫɭɧɧco
ȿ/lKl ⋅+⋅= σ∆σ∆ , ɦ,        (28) 
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ɞɟ Кɫ – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɩɪɭɠɧɨ-ɩɥɚɫɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɫɬɚɥɿ, 
Κc=1,0…1,2; Ec - ɦɨɞɭɥɶ ɩɪɭɠɧɨɫɬɿ ɫɬɚɥɿ, Ec=2·105Ɇɉɚ; lɭ - ɜɿɞɫɬɚɧɶ ɦɿɠ 

ɡɨɜɧɿɲɧɿɦɢ ɝɪɚɧɹɦɢ ɭɩɨɪɿɜ ɩɿɞɞɨɧɚ, ɦ, ɞɥɹ ɩɿɞɞɨɧɚ ɋɆɀ-229 lɭ=6,5 ɦ 

(ɬɚɛɥ. 3); ıɧ - ɩɪɨɟɤɬɧɟ ɡɧɚɱɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɧɚɩɪɭɠɟɧɧɹ ɚɪɦɚɬɭɪɢ, Ɇɉɚ 
(ɞɢɜ. ɩ.2.4); ∆ıɧ - ɞɨɩɭɫɬɢɦɟ ɜɿɞɯɢɥɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɧɚɩɪɭɠɟɧɧɹ ɚɪɦɚɬɭ-
ɪɢ, Ɇɉɚ (ɞɢɜ. ɩ.2.4). 

ɉɨɞɨɜɠɟɧɧɹ ɚɪɦɚɬɭɪɧɨɝɨ ɩɪɭɬɤɚ, ɹɤɟ ɡɚɛɟɡɩɟɱɭє ɪɨɡɪɚɯɭɧɤɨɜɟ 
ɩɨɩɟɪɟɞɧє ɧɚɩɪɭɠɟɧɧɹ ɚɪɦɚɬɭɪɢ, ɦ, ɩɪɢ lɭ=6,5 ɦ, ıɧ=500 Ɇɉɚ ɿ  
∆ıɧ=87 Ɇɉɚ: 

( ) 0207,0102/5,6875001,1l 5

ɨ =⋅⋅+⋅=∆  ɦ. 

ɇɟɨɛɯɿɞɧɟ ɡɚɝɚɥɶɧɟ ɩɨɥɨɠɟɧɧɹ ɚɪɦɚɬɭɪɧɨɝɨ ɩɪɭɬɤɚ,: 
0282,00025,00030,00020,00207,0lɩ =+++=∆  ɦ, 

Ⱦɨɜɠɢɧɚ ɡɚɝɨɬɨɜɤɢ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɪɭɠɭɜɚɧɨʀ ɚɪɦɚɬɭɪɢ ɇ-1, 

ɚɛɨ ɇ-2: 

ɲ2ɚ2lll ɩɭɡ ++−= ∆ , ɦ,         (29) 

ɞɟ ɚ – ɜɿɞɪɿɡɨɤ ɩɪɭɬɤɚ ɞɥɹ ɭɬɜɨɪɟɧɧɹ ɚɧɤɟɪɚ (ɞɥɹ dɚ=12 ɦɦ:  

ɚ=2,5dɚ=2,5·0,012=0,03 ɦ); ɲ – ɬɨɜɳɢɧɚ ɲɚɣɛɢ (ɲ=0,01 ɦ). 

5518,60100,020300,020282,05000,6lɡ =⋅+⋅+−= ɦ. 

ɉɪɢɣɦɚєɦɨ ɞɨɜɠɢɧɭ ɡɚɝɨɬɨɜɤɢ ɧɚɩɪɭɠɭɜɚɧɨʀ ɚɪɦɚɬɭɪɢ ɇ-1 

lɁ=6,552 ɦ. 
 

3.2.3. Ɍɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ ɧɚɝɪɿɜɚɧɧя  
ɚɪɦɚɬɭɪɧɢɯ ɩɪɭɬɤɿɜ 

Ɍɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ ɧɚɝɪɿɜɚɧɧɹ ɚɪɦɚɬɭɪɧɢɯ ɩɪɭɬɤɿɜ 
ɜɢɡɧɚɱɚɸɬɶɫɹ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɞɚɧɢɯ ɬɚɛɥ. 12 ɜ ɧɚɫɬɭɩɧɿɣ ɩɨɫɥɿɞɨɜɧɨ-

ɫɬɿ [11]. Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɿɜɚɧɧɹ ɩɪɭɬɤɚ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɚ ɡɚ ɮɨ-
ɪɦɭɥɨɸ: 

( )ɫɤɩ
ɨ
ɨ

ɨ
ɧ l/ltt α∆ ⋅+= , 0ɋ<[4500ɋ],        (30) 

ɞɟ to
o – ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, to

o=200ɋ;  

αc – ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɥɿɧɿɣɧɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ɫɬɚɥɿ, αc=13,8·10-6C-1.  
Ⱦɥɹ ɪɨɡɝɥɹɞɭɜɚɧɨɝɨ ɜɢɩɚɞɤɭ ɩɪɢ lɤ=5ɦ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɿɜɚɧɧɹ 

ɫɬɚɧɨɜɢɬɢɦɟ: 
7,428)108,135/(0282,00,20t 6ɨ

ɧ =⋅⋅+= − 0ɋ<[450 0ɋ]. 

Ɋɟɲɬɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɜɢɡɧɚɱɚɸɬɶɫɹ ɨɤɪɟɦɨ ɞɥɹ ɧɚ-
ɩɪɭɠɭɜɚɧɨʀ ɚɪɦɚɬɭɪɢ ɇ-1 ɬɚ ɇ-2. 

ɋɢɥɚ ɫɬɪɭɦɭ ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ ɩɪɭɬɤɿɜ:  
( ) ( )( )ɧɚ1ɩ R/КQ7,16І τ⋅⋅= , Ⱥ.                     (31) 
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ɞɟ Ĳɧ – ɬɪɢɜɚɥɿɫɬɶ ɧɚɝɪɿɜɚɧɧɹ ɧɚɩɪɭɠɭɜɚɧɨɝɨ ɩɪɭɬɤɚ, ɯɜ (ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ 
ɧɚɛɥɢɠɟɧɨɸ ɮɨɪɦɭɥɨɸ: Ĳɧ=0,2da=0,2·12-2,4ɯɜ, ɞɟ da - ɞɿɚɦɟɬɪ ɩɪɭɬɤɚ, ɦɦ). 

Qɩ – ɩɨɜɧɚ ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ ɜɢɬɪɚɱɚєɬɶɫɹ ɧɚ ɧɚɝɪɿɜɚɧɧɹ 1 ɦ 

ɩɪɭɬɤɚ: 
ɜɧɧɩ QQQ ⋅+= τ , ɤȾɠ,         (32) 

ɞɟ Qɧ - ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ 1 ɦ ɩɪɭɬɤɚ ɛɟɡ 
ɜɬɪɚɬ, Qɧ =201,0 ɤȾɠ (ɬɚɛɥ. 12);  

Qɜ - ɤɿɥɶɤɿɫɬɶ ɜɬɪɚɱɟɧɨʀ ɬɟɩɥɨɬɢ ɡɚ ɨɞɧɭ ɯɜɢɥɢɧɭ ɧɚɝɪɿɜɚɧɧɹ  
1 ɦ ɩɪɭɬɤɚ, Qɜ =29,8 ɤȾɠ/ɯɜ (ɬɚɛɥ. 12);   

К1 – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɫɯɟɦɭ ɩɿɞɤɥɸɱɟɧɧɹ ɩɪɭɬɤɿɜ ɜ ɟɥɟɤɬɪɢɱɧɟ 
ɤɨɥɨ (ɩɪɢ ɩɨɫɥɿɞɨɜɧɨɦɭ ɜɤɥɸɱɟɧɧɿ К1=1, ɩɪɢ ɩɚɪɚɥɟɥɶɧɨɦɭ К1 ɞɨɪɿɜɧɸє 
ɱɢɫɥɭ ɩɪɭɬɤɿɜ, ɳɨ ɧɚɝɪɿɜɚɸɬɶɫɹ), К1=2 (ɞɢɜ. ɬɚɛɥ. 11);  

Ra – ɚɤɬɢɜɧɢɣ ɨɩɿɪ 1 ɦ ɩɪɭɬɤɚ, Ra  =49,4·10-4Ɉɦ (ɬɚɛɥ. 12);  

ɉɿɞɫɬɚɜɥɹɸɱɢ ɡɧɚɱɟɧɧɹ ɭ ɮɨɪɦɭɥɢ (31) ɬɚ (32) ɨɬɪɢɦɚєɦɨ: 

5,2728,294,20,201Qɩ =⋅+=  ɤȾɠ. 

876421044925272716 4 =⋅⋅⋅⋅= − )),,/(),,((I  А, 

Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɫɢɥɢ ɫɬɪɭɦɭ ɧɚ ɟɥɟɤɬɪɨɞɚɯ ɭɫɬɚɧɨɜɤɢ 

ɋɆɀ-129Ȼ ɧɟɨɛɯɿɞɧɨ ɩɿɞɬɪɢɦɭɜɚɬɢ ɧɚɩɪɭɝɭ 
12ɤɩ K/KlZIU ⋅⋅⋅= , B<[60 B],                   (33) 

ɞɟ Ζɩ– ɩɨɜɧɢɣ ɨɩɿɪ 1 ɦ ɩɪɭɬɤɚ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ ɣɨɝɨ ɞɨ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɬɟɦ-

ɩɟɪɚɬɭɪɢ, Ζɩ =57,5·10-4 Ɉɦ;  

К2 – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɩɪɢ ɩɨɫɥɿɞɨɜɧɨɦɭ ɜɤɥɸɱɟɧɧɿ ɩɪɭɬɤɿɜ ɜ ɟɥɟɤɬɪɢɱɧɟ 
ɤɨɥɨ ɞɨɪɿɜɧɸє ʀɯ ɱɢɫɥɭ, ɚ ɩɪɢ ɩɚɪɚɥɟɥɶɧɨɦɭ – 1; К2=1. 

61221510557876 4 ,/,U =⋅⋅⋅⋅= −
 ȼ<[60B]. 

ɇɟɨɛɯɿɞɧɚ ɩɨɬɭɠɧɿɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
1000/UІWɬ ⋅= , ɤȼА.         (34) 

0,111000/6,12876Wɬ =⋅=  ɤȼА<[40 ɤȼА]. 

Ɋɨɡɪɚɯɭɧɨɤ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɟɥɟɤɬɪɨɬɟɪɦɿɱɧɨɝɨ ɧɚɬɹɝɚɧɧɹ ɚɪɦɚ-
ɬɭɪɢ ɜɢɤɨɧɭєɬɶɫɹ ɜ ɬɚɛɥɢɱɧɿɣ ɮɨɪɦɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɨɪɦɭɥ (1-3). 

ɉɪɢɤɥɚɞ ɪɨɡɪɚɯɭɧɤɭ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 13. 

 

 
3.2.4. ɋɤɥɚɞɭɜɚɧɧя ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ 

ɋɤɥɚɞɭɜɚɧɧɹ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ ɜɢɤɨɧɭєɬɶɫɹ ɡɝɿɞɧɨ ɧɨɪɦ ɬɟɯ-
ɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜ ɡɛɿɪɧɨɝɨ ɡɚɥɿɡɨɛɟɬɨɧɭ [3]. 
ɇɨɪɦɢ ɫɤɥɚɞɭɜɚɧɧɹ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 14. 
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Ɍɚɛɥɢɰɹ 13 
Ɋɨɡɪɚɯɭɧɨɤ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɟɥɟɤɬɪɨɬɟɪɦɿɱɧɨɝɨ ɧɚɬɹɝɚɧɧɹ  

ɚɪɦɚɬɭɪɢ 

Ɍɢɩ 
ɨɛɥɚɞ-
ɧɚɧɧɹ 

Ɉɞɢɧɢɰɿ 
ɜɢɦɿɪɭ 

Ɇɚɲɢɧ-
ɧɚ ɩɪɨ-
ɞɭɤɬɢɜ-
ɧɿɫɬɶ 

Ɉɪɝɚɧɿ-
ɡɚɰɿɣɧɚ 
ɩɪɨɞɭɤ-
ɬɢɜɧɿɫɬɶ 

Ƚɨ-
ɞɢɧɧɚ 
ɩɨɬɪɟ-
ɛɚ  

ɉɨɬɪɟɛɚ ɜ ɨɛ-
ɥɚɞɧɚɧɧɿ, ɲɬ. 

Ʉɨɟɮɿɰɿ-
єɧɬ ɜɢ-
ɤɨɪɢɫ-
ɬɚɧɧɹ 
ɨɛɥɚɞ-
ɧɚɧɧɹ, ȿ, 

% 

ɪɨɡɪɚ-
ɯɭɧɤɨ-
ɜɚ 

ɩɪɢɣɧ-
ɹɬɚ 

ɋɆɀ-
129Ȼ 

ɩɪ./ɝɨɞ 30 27 18 0,67 1 67 

 

Ɍɚɛɥɢɰɹ 14 
ɇɨɪɦɢ ɫɤɥɚɞɭɜɚɧɧɹ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ 

№ 
ɡ/ɩ 

ɇɚɡɜɚ ɩɨɤɚɡɧɢɤɚ Ɉɞɢɧɢɰɿ 
ɜɢɦɿɪɭ ɇɨɪɦɚ 

1 
Ɂɚɩɚɫ ɭ ɮɨɪɦɭɜɚɥɶɧɨɦɭ ɰɟɯɭ ɚɪɦɚɬɭɪɧɢɯ 
ɫɿɬɨɤ ɿ ɤɚɪɤɚɫɿɜ ɝɨɞ 4 

2 

ɋɟɪɟɞɧɹ ɦɚɫɚ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ, ɹɤɿ ɪɨɡ-
ɦɿɳɭɸɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɧɚ 1 ɦ2 ɩɥɨɳɿ ɩɪɢ 
ɡɛɟɪɿɝɚɧɧɿ ɭ ɮɨɪɦɭɜɚɥɶɧɨɦɭ ɰɟɯɭ 

 

ɞɨ 12 ɦɦ ɤɝ 100 
ɜɿɞ 14 ɞɨ 22 ɦɦ ɤɝ 150 
ɜɿɞ 25 ɞɨ 40 ɦɦ ɤɝ 1500 

ɇɨɪɦɚɬɢɜɧɚ ɩɥɨɳɚ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɡɚɩɚɫɭ ɧɚɩɪɭɠɭɜɚɧɨʀ ɚɪɦɚ-
ɬɭɪɢ (ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɇ-1) ɭ ɲɬɚɛɟɥɶ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɩɪɨɯɨɞɿɜ: 

( )ɩ1ɇ
ɚ

1ɇ
ɲ

1ɇ
1ɇ

ɲ Kq/mnS ⋅⋅= −−−
−

, ɦ2
,        (35) 

ɞɟ nɇ-1
ɲ

 - ɤɿɥɶɤɿɫɬɶ ɧɚɩɪɭɠɭɜɚɧɢɯ ɩɪɭɬɤɿɜ ɇ-1 ɭ ɲɬɚɛɟɥɿ: 
ɩ

1ɇ
ɝ
ɩɲ

ɲ
1H

nnɌn −− ⋅⋅= , ɲɬ.,         (36) 

ɞɟ Ɍɲ – ɩɟɪɿɨɞ ɪɨɛɨɬɢ ɥɿɧɿʀ, ɧɚ ɹɤɢɣ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɡɚɩɚɫ ɚɪɦɚɬɭɪɧɢɯ ɜɢ-
ɪɨɛɿɜ ɭ ɲɬɚɛɟɥɿ, Ɍɲ=4 ɝɨɞ (ɬɚɛɥ. 14); nɇ-1

ɩ - ɤɿɥɶɤɿɫɬɶ ɧɚɩɪɭɠɭɜɚɧɢɯ ɩɪɭɬɤɿɜ 
ɭ ɩɥɢɬɿ ɲɬ., ɡɝɿɞɧɨ ɡɚɜɞɚɧɧɹ (ɬɚɛɥ. 1) nɇ-1

ɩ =6 ɲɬ. (ɬɚɛɥ.1);  
mɇ-1

ɚ - ɦɚɫɚ ɡɚɝɨɬɨɜɤɢ ɧɚɩɪɭɠɭɜɚɧɨɝɨ ɩɪɭɬɤɚ ɡ ɚɧɤɟɪɚɦɢ, ɤɝ;  

1ɇɡ1ɇ
ɚ

1ɇ l/lmm −−− ⋅= , ɤɝ,           (37) 

qɇ-1 – ɫɟɪɟɞɧɹ ɦɚɫɚ ɧɚɩɪɭɠɭɜɚɧɢɯ ɩɪɭɬɤɿɜ, ɹɤɿ ɪɨɡɦɿɳɭɸɬɶ ɧɚ 1 ɦ2 ɩɥɨɳɿ, 
ɩɪɢ dH-1=12 ɦɦ qɇ-1=100 ɤɝ/ɦ2 (ɬɚɛɥ. 14); Кɩ – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɜɪɚɯɨɜɭє 
ɩɥɨɳɭ ɩɪɨɯɨɞɿɜ ɦɿɠ ɲɬɚɛɟɥɹɦɢ ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ, Кɲ=1,5. 
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ɉɿɞɫɬɚɜɥɹɸɱɢ ɡɧɚɱɟɧɧɹ ɭ ɮɨɪɦɭɥɢ (35-37), ɨɬɪɢɦɚєɦɨ: 
72634nɲ

1ɇ =⋅⋅=−
ɲɬ., 

82,528,6/55,658,5mɚ
1ɇ =⋅=−

 ɤɝ, 
( ) 79,25,1100/82,572S 1ɇ

ɲ =⋅⋅=− ɦ2
. 

Ⱦɨɜɠɢɧɚ ɲɬɚɛɟɥɹ ɩɪɢɣɦɚєɬɶɫɹ ɪɿɜɧɨɸ ɞɨɜɠɢɧɿ ɡɚɝɨɬɨɜɤɢ ɧɚ-
ɩɪɭɠɭɜɚɧɨɝɨ ɩɪɭɬɤɚ: 55,6ll ɡ

1ɇ
ɲ ==−  ɦ. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɲɢɪɢɧɚ ɲɬɚɛɟɥɹ: 
   

1ɇ
ɲ

1ɇ
ɲ

1ɇ
ɲ l/Sb −−− = , ɦ.         (38) 

43,05,6/77,2b 1ɇ
ɲ ==−  ɦ. 

ɉɪɢɣɦɚєɦɨ 4,0b 1ɇ
ɲ =− ɦ. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɜɢɫɨɬɚ ɲɬɚɛɟɥɹ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

  ( )ɲɩ1ɇ
ɲ

2

1ɇ
1ɇ

ɲ
1ɇ

ɲ Кb4/dnh ⋅⋅⋅⋅= −
−

−− π , ɦ,        (39) 

ɞɟ dɧ – ɞɿɚɦɟɬɪ ɧɚɩɪɭɠɭɜɚɧɨɝɨ ɚɪɦɚɬɭɪɧɨɝɨ ɩɪɭɬɤɚ, ɦ; Кɩɲ – ɤɨɟɮɿɰɿєɧɬ, 
ɹɤɢɣ ɜɪɚɯɨɜɭє ɩɭɫɬɨɬɢ ɦɿɠ ɩɪɭɬɤɚɦɢ ɩɪɢ ɡɛɟɪɿɝɚɧɧɿ ʀɯ ɜ ɫɬɟɥɚɠɿ, 
Кɩɲ=0,785. 

( ) 026,0785,04,04/012,014,372h 21H

ɲ =⋅⋅⋅⋅=−  ɦ. 

ɉɪɢɣɦɚєɦɨ ɜɢɫɨɬɭ ɲɬɚɛɟɥɹ hɲɇ-1=0,03 ɦ. 
ɇɨɪɦɚɬɢɜɧɚ ɩɥɨɳɚ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɡɚɩɚɫɭ ɨɩɨɪɧɢɯ ɫɿɬɨɤ ɋ-1 ɭ 

ɲɬɚɛɟɥɿ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɩɪɨɯɨɞɿɜ ɜɢɡɧɚɱɚєɬɶɫɹ ɚɧɚɥɨɝɿɱɧɨ: 
( )ɩ1C1C

ɩ
1C

ɝ
ɩɲ

1C

ɲ Kq/mnnTS ⋅⋅⋅⋅= −−−
− , ɦ2

,        (40) 

ɞɟ ɩɩɋ-1 – ɤɿɥɶɤɿɫɬɶ ɨɩɨɪɧɢɯ ɫɿɬɨɤ ɋ-1 ɭ ɩɥɢɬɿ, ɩɩɋ-1 =2 ɲɬ. (ɬɚɛɥ. 1);  
mɋ-1 - ɦɚɫɚ ɨɩɨɪɧɨʀ ɫɿɬɤɢ, mɋ-1=0,94 ɤɝ (ɬɚɛɥ. 1); qɋ-1 – ɫɟɪɟɞɧɹ ɦɚɫɚ ɨɩɨɪ-
ɧɢɯ ɫɿɬɨɤ, ɹɤɿ ɪɨɡɦɿɳɭɸɬɶ ɧɚ 1 ɦ2 ɩɥɨɳɿ, ɩɪɢ ɞɿɚɦɟɬɪɿ ɩɪɭɬɤɿɜ 4 ɿ 5 ɦɦ  
qɋ-1=100 ɤɝ/ɦ2 (ɬɚɛɥ. 14). 

 ( ) 15,05,1100/94,0234S 1C

ɲ =⋅⋅⋅⋅=−  ɦ2.  

ɉɥɨɳɚ ɨɞɧɿєʀ ɫɿɬɤɢ 

         111 −−− ⋅= CCC blS , ɦ2,         (41) 

ɞɟ lc – ɞɨɜɠɢɧɚ ɫɿɬɤɢ, ɦ; bc – ɲɢɪɢɧɚ ɫɿɬɤɢ, ɦ. 

530307811 ,,,SC =⋅=−  ɦ2. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɲɬɚɛɟɥɿɜ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɨɩɨɪɧɢɯ ɫɿɬɨɤ ɋ-1: 

1C

1C

ɲ
1C

ɲ S/Sn −
−− = , ɲɬ.         (42) 

28,053,0/15,0n 1C

ɲ ==−  ɲɬ. 

ɉɪɢɣɦɚєɦɨ ɨɞɢɧ ɲɬɚɛɟɥɶ ɡ ɪɨɡɦɿɪɚɦɢ ɜ ɩɥɚɧɿ, ɪɿɜɧɢɦɢ ɪɨɡɦɿɪɚɦ 

ɫɿɬɤɢ ɋ-1 1,78×0,3 ɦ. 
Ʉɿɥɶɤɿɫɬɶ ɫɿɬɨɤ ɭ ɲɬɚɛɟɥɿ: 
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1C

ɲ
n

1C

ɝ
nɲ

ɲ
1C

n/nnTn −
−− ⋅⋅= , ɲɬ.        (43) 

241/234nɲ
1C

=⋅⋅=−  ɫɿɬɤɢ. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɜɢɫɨɬɚ ɲɬɚɛɟɥɹ 
( ) ɲ

1C21

1C

ɲ nddh −
− ⋅+= , ɦ,         (44) 

ɞɟ d1 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɜɡɞɨɜɠɧɶɨʀ ɚɪɦɚɬɭɪɢ ɫɿɬɤɢ, d1 =4 ɦɦ;  
d2 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɩɟɪɟɱɧɨʀ ɚɪɦɚɬɭɪɢ ɫɿɬɤɢ, d2 =5 ɦɦ. 

( ) 216,024005,0004,0h 1C

ɲ =⋅+=−  ɦ. 

ɉɪɢɣɦɚєɦɨ ɜɢɫɨɬɭ ɲɬɚɛɟɥɹ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɫɿɬɨɤ ɪɿɜɧɨɸ ɋ-1 0,25ɦ. 
 

3.2.5. Ɉɪɝɚɧɿɡɚɰɿя ɪɨɛɨɱɨɝɨ ɦɿɫɰя ɬɚ ɨɩɟɪɚɰɿʀ ɩɨɫɬɚ 
ɋɯɟɦɭ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɱɨɝɨ ɦɿɫɰɹ ɩɨɫɬɚ ɚɪɦɭɜɚɧɧɹ ɧɚɜɟɞɟɧɨ ɧɚ 

ɪɢɫ. 4. ɉɨɫɬ ɨɛɫɥɭɝɨɜɭєɬɶɫɹ ɥɚɧɤɨɸ ɭ ɫɤɥɚɞɿ 2-ɨɯ ɮɨɪɦɭɜɚɥɶɧɢɤɿɜ 
ȱȱȱ ɪɨɡɪɹɞɭ, ɜɨɧɢ ɜɢɤɨɧɭɸɬɶ ɧɚɫɬɭɩɧɿ ɨɩɟɪɚɰɿʀ: 
2.1. Ɇɚɲɢɧɿɫɬ ɦɨɫɬɨɜɢɦ ɤɪɚɧɨɦ ɩɟɪɟɦɿɳɭє ɩɿɞɞɨɧ ɧɚ ɩɨɫɬ ɚɪɦɭ-

ɜɚɧɧɹ ɧɚɩɪɭɠɭɜɚɧɨɸ ɚɪɦɚɬɭɪɨɸ. 
2.2. ɉɿɞɞɨɧ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɤɪɚɧɨɦ ɧɚ ɨɞɢɧ ɿɡ ɬɪɶɨɯ ɫɬɟɧɞɿɜ ɩɨɫɬɚ 

ɚɪɦɭɜɚɧɧɹ. 
2.3. Ɏɨɪɦɭɜɚɥɶɧɢɤ ɜɤɥɚɞɚє ɧɚ ɩɿɞɞɨɧ ɧɢɠɧɿ ɨɩɨɪɧɿ ɫɿɬɤɢ ɋ-1. 
2.4. ɉɪɭɬɤɢ ɡ ɜɢɫɚɞɠɟɧɢɦɢ ɚɧɤɟɪɧɢɦɢ ɝɨɥɨɜɤɚɦɢ ɜ ɤɿɥɶɤɨɫɬɿ  

2 ɲɬ. ɮɨɪɦɭɜɚɥɶɧɢɤɨɦ ɧɚ ɫɬɪɭɦɨɩɪɨɜɿɞɧɿ ɤɨɧɬɚɤɬɢ ɋɆɀ-
129Ȼ. ɉɪɢ ɰɶɨɦɭ ɤɿɧɰɿ ɩɪɭɬɤɚ ɞɨɜɠɢɧɨɸ ɧɟ ɦɟɧɲɟ 400 ɦɦ ɩɨ-
ɜɢɧɧɿ ɡɧɚɯɨɞɢɬɢɫɹ ɩɨɡɚ ɡɨɧɨɸ ɧɚɝɪɿɜɭ. Ɍɪɢɜɚɥɿɫɬɶ ɧɚɝɪɿɜɭ 
ɩɪɭɬɤɿɜ ɫɬɚɧɨɜɢɬɶ 2,4ɯɜ. Ɏɨɪɦɭɜɚɥɶɧɢɤɢ ɛɟɪɭɬɶ ɩɪɭɬɤɢ ɡɚ ɯɨ-
ɥɨɞɧɿ ɤɿɧɰɿ, ɡɧɿɦɚɸɬɶ ʀɯ ɡ ɧɚɝɪɿɜɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɿ ɭɤɥɚɞɚɸɬɶ 
ɜ ɩɚɡɢ ɭɩɨɪɿɜ ɩɿɞɞɨɧɭ. ɉɪɢ ɨɯɨɥɨɞɠɟɧɧɿ ɩɪɭɬɤɢ ɫɤɨɪɨɱɭɸɬɶ-
ɫɹ, ɚɧɤɟɪɢ ɩɪɢɬɢɫɤɚɸɬɶɫɹ ɞɨ ɭɩɨɪɿɜ, ɜ ɩɪɭɬɤɚɯ ɜɢɧɢɤɚє ɩɨɩɟ-
ɪɟɞɧє ɧɚɩɪɭɠɟɧɧɹ. Ɉɩɟɪɚɰɿɹ ɩɿɞɥɹɝɚє ɤɨɧɬɪɨɥɸ. 

2.5. ɉɿɞɞɨɧ ɡ ɨɯɨɥɨɞɠɟɧɢɦɢ ɧɚɩɪɭɠɟɧɢɦɢ ɩɪɭɬɤɚɦɢ, ɦɚɲɢɧɿɫɬ 
ɤɪɚɧɨɦ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɡɚɯɜɚɬɭ ɡɧɿɦɚє ɡ ɩɨɫɬɚ. 
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ǙǱǺ. 4. ǚǾǮǵǩ ǷǹǬǩǶȎǰǩǿȎȏ ǹǷǪǷȀǷǬǷ ǵȎǺǿȈ 
ǸǷǺǻǩ ǩǹǵǼǫǩǶǶȈ: 

1 – ǫǮǹǺǻǩǻ ǚǕǏ-129Ǌ ǭǴȈ ǶǩǬǹȎǫǩǶǶȈ 
ǩǹǵǩǻǼǹǶǱǾ ǸǹǼǻǳȎǫ; 

2 – ǶǩǸǹǼǯǼǫǩǶǩ ǩǹǵǩǻǼǹǩ ǖ-1; 
3 – ǸȎǭǭǷǶ; 4 – ǺȎǻǳǩ ǚ-1; 

5 – ǵȎǺǿǮ ǭǴȈ ǺǳǴǩǭǼǫǩǶǶȈ ǺȎǻǷǳ ǚ-1; 
6 – ǵȎǺǿǮ ǭǴȈ ǺǳǴǩǭǼǫǩǶǶȈ ǶǩǸǹǼǯǼǫǩǶǷȏ 

ǩǹǵǩǻǼǹǱ ǖ-1; 
7 – ǵǩǲǭǩǶȀǱǳ ǭǴȈ ǹǮǵǷǶǻǼ ǽǷǹǵ; 

8 – ǵǩǲǭǩǶȀǱǳ ǭǴȈ ǺǳǴǩǭǼǫǩǶǶȈ ǽǷǹǵ; 
9 – ǺǻǮǶǭ ǭǴȈ ǹǷǰǵȎȂǮǶǶȈ ǸȎǭǭǷǶǩ 
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3.3. ɉɨɫɬ ɮɨɪɦɭɜɚɧɧɹ ɜɢɪɨɛɭ 
ɇɚ ɰɟɣ ɩɨɫɬ ɧɚɞɯɨɞɢɬɶ ɜɠɟ ɨɱɢɳɟɧɢɣ, ɡɦɚɳɟɧɢɣ ɿ ɡɚɚɪɦɨɜɚɧɢɣ 

ɧɚɩɪɭɠɟɧɨɸ ɚɪɦɚɬɭɪɨɸ ɩɿɞɞɨɧ. 
 

3.3.1. Ɉɛɥɚɞɧɚɧɧя ɩɨɫɬɚ ɬɚ ɣɨɝɨ ɬɟɯɧɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ɏɨɪɦɭɜɚɧɧɹ ɩɥɢɬɢ ɜɢɤɨɧɭєɬɶɫɹ ɧɚ ɩɨɫɬɭ, ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨ-

ɞɢɬɶ ɧɚɫɬɭɩɧɟ ɨɛɥɚɞɧɚɧɧɹ: 
• ɫɬɟɧɞ, ɚɛɨ ɜɿɛɪɨɦɚɣɞɚɧɱɢɤ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɿɞɞɨɧɚ; 
• ɛɟɬɨɧɨɭɤɥɚɞɚɱ ɋɆɀ-69Ⱥ; 

• ɫɚɦɨɯɿɞɧɢɣ ɩɨɪɬɚɥ ɋɆɀ-228; 

• ɮɨɪɦɭɜɚɥɶɧɚ ɦɚɲɢɧɚ ɋɆɀ-227; 

• ɫɚɦɨɯɿɞɧɢɣ ɜɿɡɨɤ ɋɆɀ-151 ɞɥɹ ɩɨɫɬɚɱɚɧɧɹ ɚɪɦɚɬɭɪɧɢɯ ɜɢ-
ɪɨɛɿɜ; 

• ɦɿɫɰɟ ɫɤɥɚɞɭɜɚɧɧɹ ɜɟɪɬɢɤɚɥɶɧɢɯ ɚɪɦɚɬɭɪɧɢɯ ɤɚɪɤɚɫɿɜ ɄɊ-1; 

• ɦɿɫɰɟ ɫɤɥɚɞɭɜɚɧɧɹ ɜɟɪɯɧɿɯ ɫɿɬɨɤ ɋ-2; 

• ɹɳɢɤ-ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɦɨɧɬɚɠɧɢɯ ɩɟɬɟɥɶ ɉ-1. 
Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɥɚɞɧɚɧɧɹ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 15-17 [10]. 

Ɍɚɛɥɢɰɹ 15 
Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ ɋɆɀ-69Ⱥ 

№ 
ɩ\ɩ 

ɇɚɣɦɟɧɭɜɚɧɧɹ Ɉɞɢɧɢɰɿ  
ɜɢɦɿɪɸɜɚɧɧɹ

Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-69Ⱥ 

1 Ɉɛ'єɦ ɛɭɧɤɟɪɚ ɦ3 2,0 

2 
ɇɚɣɛɿɥɶɲɚ ɲɢɪɢɧɚ ɭɤɥɚɞɚɧɧɹ 
ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɦɦ 2000 

3 
ɒɜɢɞɤɿɫɬɶ ɪɭɯɭ ɫɬɪɿɱɤɢ  
ɠɢɜɢɥɶɧɢɤɚ ɛɭɧɤɟɪɚ ɦ/ɯɜ 9,0 

4 
ɒɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ  
ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ ɩɪɢ ɜɤɥɚɞɚɧɧɿ 
ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ 

ɦ/ɯɜ 12,4 

5 
ɒɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ  
ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ ɩɪɢ ɬɪɚɧɫɩɨɪ-
ɬɭɜɚɧɧɿ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ 

ɦ/ɯɜ 18,0 

6 ɉɨɬɭɠɧɿɫɬɶ ɤȼɬ 7,1 

7 ɒɢɪɢɧɚ ɤɨɥɿʀ ɦɦ 2810 

8 

Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ:
– ɞɨɜɠɢɧɚ 
– ɲɢɪɢɧɚ 
– ɜɢɫɨɬɚ 

ɦɦ 
ɦɦ 
ɦɦ

 
3175 
4000 
2785 

9 Ɇɚɫɚ ɤɝ 3700 
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Ɍɚɛɥɢɰɹ 16 

Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɯɿɞɧɨɝɨ ɩɨɪɬɚɥɭ 
№ 

ɩ\ɩ 
ɇɚɣɦɟɧɭɜɚɧɧɹ Ɉɞɢɧɢɰɿ  

ɜɢɦɿɪɸɜɚɧɧɹ
Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-228 

1 

Ɇɚɤɫɢɦɚɥɶɧɿ ɝɚɛɚɪɢɬɧɿ  
ɪɨɡɦɿɪɢ ɩɥɢɬɢ:  

– ɞɨɜɠɢɧɚ 
– ɲɢɪɢɧɚ 
– ɜɢɫɨɬɚ 

ɦɦ 

ɦɦ 

ɦɦ 

6280 

1590 

220 

2 
ɒɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ  
ɩɨɪɬɚɥɭ ɦ/ɯɜ 18 

3 

ɒɜɢɞɤɿɫɬɶ ɩɿɞɧɿɦɚɧɧɹ ɿ  
ɨɩɭɫɤɚɧɧɹ ɛɨɪɬɨɫɧɚɳɟɧɧɹ ɿ  
ɜɿɛɪɨɳɢɬɚ 

ɦ/ɯɜ 0,05 

4 ɉɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬɪɨɞɜɢɝɭɧɿɜ ɤȼɬ 11,7 

5 

Ɇɚɫɚ ɛɨɪɬɨɫɧɚɳɟɧɧɹ,  
ɜɿɛɪɨɳɢɬɚ ɩɪɢ ɲɢɪɢɧɿ ɩɥɢɬɢ: 

– 990 ɦɦ 

– 1190 ɦɦ 

– 1490 ɦɦ 

– 1590 ɦɦ 

ɤɝ 
ɤɝ 
ɤɝ 
ɤɝ 

1300/700 

1350/1300 

1450/1600 

1500/1650 

6 

Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ ɩɨɪɬɚɥɭ: 

– ɞɨɜɠɢɧɚ 
– ɲɢɪɢɧɚ 
– ɜɢɫɨɬɚ 

 

ɦɦ 

ɦɦ 

ɦɦ 

 

7250 

3950 

3070 

7 Ɂɚɝɚɥɶɧɚ ɦɚɫɚ ɩɨɪɬɚɥɭ ɤɝ 14800 

 

Ɍɚɛɥɢɰɹ 17 

Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ  

№ 

ɩ\ɩ 
ɇɚɣɦɟɧɭɜɚɧɧɹ Ɉɞɢɧɢɰɹ  

ɜɢɦɿɪɸɜɚɧɧɹ 
Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-227 

1 2 3 4 

1 

Ɇɚɤɫɢɦɚɥɶɧɿ ɝɚɛɚɪɢɬɧɿ  
ɪɨɡɦɿɪɢ ɩɥɢɬɢ: 

– ɞɨɜɠɢɧɚ 
– ɲɢɪɢɧɚ 
– ɜɢɫɨɬɚ 

ɦɦ 

ɦɦ 

ɦɦ 

6280 

1590 

220 
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ɩɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 17 

1 2 3 4 

2 
Ⱦɿɚɦɟɬɪ  

ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ ɦɦ 159 

3 
ɒɜɢɞɤɿɫɬɶ ɜɢɣɦɚɧɧɹ  
ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ ɦ/ɫ 0,156 

4 
Ʉɿɧɟɬɢɱɧɢɣ ɦɨɦɟɧɬ ɨɞɧɨɝɨ  
ɞɟɛɚɥɚɧɫɚ ɇ.ɦ 1,0 

5 ɑɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ ɞɟɛɚɥɚɧɫɚ ɨɛ/ɯɜ 2900 

6 
Ʉɿɥɶɤɿɫɬɶ ɞɟɛɚɥɚɧɫɿɜ ɜ ɨɞɧɨɦɭ 
ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿ ɲɬ. 6 

7 
Ⱥɦɩɥɿɬɭɞɚ ɤɨɥɢɜɚɧɶ  
ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ ɦɦ 0,5…0,8 

8 
Ɇɚɤɫɢɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ  
ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ ɲɬ. 8 

9 ɉɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɤȼɬ 33 

10 

Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ ɮɨɪɦɭɜɚ-
ɥɶɧɨʀ ɦɚɲɢɧɢ: 

– ɞɨɜɠɢɧɚ 
– ɲɢɪɢɧɚ 
– ɜɢɫɨɬɚ 

 

ɦɦ 

ɦɦ 

ɦɦ 

 

12540 

2330 

994 

11 
Ɇɚɫɚ  
ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ ɤɝ 850 

12 Ɂɚɝɚɥɶɧɚ ɦɚɫɚ ɦɚɲɢɧɢ ɤɝ 9450 

 

3.3.2. Кɨɪɢɫɧɢɣ ɨɛ’єɦ ɛɭɧɤɟɪɚ ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ 
Ɉɛ’єɦ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ, ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɩɥɢɬɢ: 

)ɉ1/()Vk(V ɛ
ɩ
ɛɜ

ɮ
ɛ −⋅= , ɦ3

         (45) 

ɞɟ kɜ – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɜɬɪɚɬɢ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭ-
ɜɚɧɧɿ ɬɚ ɭɳɿɥɶɧɟɧɧɿ, kɜ=1,015 [3]; Vɛ

ɩ – ɨɛ’єɦ ɛɟɬɨɧɭ ɩɥɢɬɢ, ɦ3;  

ɉɛ – ɩɭɫɬɨɬɧɿɫɬɶ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ, ɉɛ=0,03…0,05. 

26,1)05,01/(18,1015,1V ɮ
ɛ =−⋅= ɦ3. 

Ʉɨɪɢɫɧɢɣ ɨɛ’єɦ ɛɭɧɤɟɪɚ ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ:  
  ,V2,1V ɮ

ɛ
ɤ
ɛ ⋅= ɦ3.          (46) 

51,126,12,1V ɤ
ɛ =⋅= ɦ3 < [2 ɦ3]. 

 

 

 

 

 

 

 

 

 

 



 34

3.3.3. ɍɤɥɚɞɚɧɧя ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ 
ɍɤɥɚɞɚɧɧɹ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɡɞɿɣɫɧɸєɬɶɫɹ ɲɚɪɚɦɢ. ɉɪɢ ɭɤɥɚɞɚɧɧɿ 

ɩɟɪɲɨɝɨ ɲɚɪɭ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɮɨɪɦɭєɬɶɫɹ ɧɢɠɧɹ ɩɨɥɢɰɹ ɩɥɢɬɢ.  

ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɠɢɜɢɥɶɧɢɤɚ ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ ɩɪɢ ɭɤɥɚɞɚɧɧɿ ɩɟɪ-
ɲɨɝɨ ɲɚɪɭ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

,tVkɉ ɮ
ɮ
ɛ1ɮ1ɠ ⋅=  ɦ3 ,                      (47) 

ɞɟ
 
kɮ– ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɨɛ’єɦ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ 

(kɮ=0,3 ɞɥɹ ɩɟɪɲɨɝɨ ɲɚɪɭ); tɮ – ɬɪɢɜɚɥɿɫɬɶ ɭɤɥɚɞɚɧɧɹ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɩɪɢ 

ɮɨɪɦɭɜɚɧɧɿ ɯɜ. 

  

,ult ɮ
ɛɩɮ =            (48) 

ɞɟ uɛ
ɮ – ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ,  

Uɛ
ɮ =12,4 ɦ/ɯɜ (ɬɚɛɥ. 15). Ɍɨɞɿ: 

51,04,1228,6tɮ ==  ɯɜ. 

74,051,0/26,13,0ɉ
1ɠ =⋅=  ɦ3/ɯɜ. 

Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɳɿɥɢɧɢ ɠɢɜɢɥɶɧɢɤɚ ɩɪɢ ɭɤɥɚɞɚɧɧɿ ɩɟɪɲɨɝɨ ɲɚɪɭ 
ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɫɬɚɧɨɜɢɬɶ: 

cɠ1ɠ1ɠ ubɉh ⋅= , ɦ,                       (49) 

ɞɟ bɠ - ɪɨɛɨɱɚ ɲɢɪɢɧɚ ɳɿɥɢɧɢ ɠɢɜɢɥɶɧɢɤɚ, ɩɪɢɣɦɚєɦɨ ʀʀ ɪɿɜɧɨɸ ɲɢɪɢɧɿ 
ɩɥɢɬɢ, ɦ; uc - ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɫɬɪɿɱɤɢ ɠɢɜɢɥɶɧɢɤɚ, uc=9 ɦ/ɫ  (ɬɚɛɥ. 15). 

.ɦ055,0949,174,0h
1ɠ =⋅=  

Ɍɪɚɧɫɩɨɪɬɧɚ ɲɜɢɞɤɿɫɬɶ ɛɟɬɨɧɨɭɤɥɚɞɚɱɚ ɩɪɢ ɩɨɜɟɪɧɟɧɧɿ ɣɨɝɨ ɜ 
ɪɨɛɨɱɟ ɩɨɥɨɠɟɧɧɹ: uɛɬ=18 ɦ/ɯɜ (ɬɚɛɥ. 15). 

Ⱦɪɭɝɢɣ ɲɚɪ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɭɤɥɚɞɚєɬɶɫɹ ɩɿɫɥɹ ɜɜɟɞɟɧɧɹ ɜ ɮɨɪɦɭ 
ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ ɿ ɚɪɦɭɜɚɧɧɹ ɜɢɪɨɛɭ ɧɚɩɪɭɠɟɧɨɸ ɚɪɦɚ-
ɬɭɪɨɸ. ȼɿɞɩɨɜɿɞɧɨ ɩɪɢ ɭɤɥɚɞɚɧɧɿ ɞɪɭɝɨɝɨ ɲɚɪɭ: 

73,151,0/26,17,0ɉ
2ɠ =⋅=  ɦ3

/ɯɜ. 
.ɦ129,0949,173,1h

2ɠ =⋅=  

 

3.3.4. ɍɳɿɥьɧɟɧɧя ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ 
Ɏɨɪɦɭɜɚɧɧɹ ɜɢɪɨɛɭ ɜɢɤɨɧɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɛɪɨɩɨɪɨɠɧɢ-

ɧɨɭɬɜɨɪɸɜɚɱɿɜ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɬɚ ɜɿɛɪɨɩɪɢɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ 

ɳɢɬɚ.  
ɉɚɪɚɦɟɬɪɚɦɢ ɮɨɪɦɭɜɚɧɧɹ ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɢɯ ɩɥɢɬ є ɜɟɥɢɱɢɧɚ 

ɚɦɩɥɿɬɭɞɢ ɿ ɱɚɫɬɨɬɚ ɜɢɦɭɲɟɧɢɯ ɤɨɥɢɜɚɧɶ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸ-

ɜɚɱɿɜ ɿ ɬɪɢɜɚɥɿɫɬɶ ɭɳɿɥɶɧɟɧɧɹ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ.  
Ⱥɦɩɥɿɬɭɞɚ ɜɢɦɭɲɟɧɢɯ ɤɨɥɢɜɚɧɶ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ: 
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))nmm(g/(KA ɜɩɩɜ
ɜ
ɦɜ ⋅+= α , ɦ,           (50) 

ɞɟ Кɦɜ - ɤɿɧɟɬɢɱɧɢɣ ɦɨɦɟɧɬ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɚ;  
,knK ɞ

ɦ
ɜ
ɞ

ɜ
ɦ ⋅=  ɇ·ɦ,           (51) 

ɞɟ nɞ
ɜ - ɤɿɥɶɤɿɫɬɶ ɞɟɛɚɥɚɧɫɿɜ ɜ ɨɞɧɨɦɭ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿ, 

nɞ
ɜ=6ɲɬ (ɬɚɛɥ. 17); Кɦɞ - ɤɿɧɟɬɢɱɧɢɣ ɦɨɦɟɧɬ ɨɞɧɨɝɨ ɞɟɛɚɥɚɧɫɚ Кɦɞ=1 ɇ·ɦ; 

mɜ – ɦɚɫɚ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɚ, mɜ=850 ɤɝ (ɬɚɛɥ. 17), αɩ - ɤɨɟɮɿɰɿєɧɬ 
ɩɪɢɜɟɞɟɧɧɹ ɞɥɹ ɪɭɯɥɢɜɢɯ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɩɪɢ ɈɄ=3…4 ɫɦ 

αɩ=0,20…0,25; ɞɥɹ ɠɨɪɫɬɤɢɯ ɫɭɦɿɲɟɣ αɩ=0,35…0,40; mɩ – ɦɚɫɚ ɩɥɢɬɢ, 

mɩ=2950 ɤɝ (ɪɢɫ. 2); nɜ – ɤɿɥɶɤɿɫɬɶ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ, ɩɪɢɣɦɚ-
єɬɶɫɹ ɪɿɜɧɨɸ ɤɿɥɶɤɨɫɬɿ ɩɨɪɨɠɧɢɧ ɜ ɩɥɢɬɿ, nɜ=7 ɲɬ. 

616K ɜ
ɦ =⋅= ɇ·ɦ. 

.ɫɦ061,0ɦ1061,0))7/295037,0850(8,9/(6A 3

ɜ =⋅=⋅+= −  

ɑɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿɜ: 
,60/nf ɞɜ =  ɨɛ/ɫ,          (52)

 

ɞɟ nɞ - ɱɚɫɬɨɬɚ ɨɛɟɪɬɿɜ ɞɟɛɚɥɚɧɫɭ, nɞ =2900 ɨɛ/ɯɜ. (ɬɚɛɥ. 17). 

4860/2900fɜ == ɨɛ/ɫ (Ƚɰ). 
ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɤɨɥɢɜɚɧɶ ɜɿɛɪɨɩɨɪɨɠɧɢɧɨɭɬɜɨɪɸɜɚɱɚ: 

,fАІ 3

ɜ
2

ɜɜ ⋅=  ɫɦ2
/ɫ3

.           (53) 

41248061,0I 32

ɜ =⋅=  ɫɦ2
/ɫ3

. 

Ɍɪɢɜɚɥɿɫɬɶ ɜɿɛɪɨɭɳɿɥɶɧɟɧɧɹ: 

ɜɫy
І/Іɀ2t = , ɫ,           (54) 

ɞɟ ɀ – ɠɨɪɫɬɤɿɫɬɶ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ, ɫ, ɀ=40 ɫ; Іɫ – ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɜɿɛɪɨɭɳɿ-
ɥɶɧɟɧɧɹ ɧɚ ɦɚɣɞɚɧɱɢɤɭ ɡ ɫɬɚɧɞɚɪɬɧɢɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ,Іɫ 
=150 ɫɦ2/ɫ3. 

3,48412150402t ɭ =⋅=  ɫ. 
ɉɪɢɣɦɚєɦɨ ɬɪɢɜɚɥɿɫɬɶ ɜɿɛɪɨɭɳɿɥɶɧɟɧɧɹ ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɨʀ 

ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ tɭ=50 ɫ. Ⱦɥɹ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɭɳɿɥɶɧɟɧɧɹ ɩɥɢɬɢ 

ɡɚɫɬɨɫɨɜɭєɦɨ ɜɿɛɪɨɩɪɢɜɚɧɬɚɠɭɜɚɥɶɧɢɣ ɳɢɬ ɦɚɫɨɸ 1600ɤɝ, ɹɤɢɣ 

ɜɯɨɞɢɬɶ ɞɨ ɤɨɦɩɥɟɤɬɭ ɫɚɦɨɯɿɞɧɨɝɨ ɩɨɪɬɚɥɭ. 
 

3.3.5. ɋɤɥɚɞɭɜɚɧɧя ɚɪɦɚɬɭɪɧɢɯ ɜɢɪɨɛɿɜ 
ɇɨɪɦɚɬɢɜɧɚ ɩɥɨɳɚ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɡɚɩɚɫɭ ɜɟɪɬɢɤɚɥɶɧɢɯ ɤɚɪɤɚ-

ɫɿɜ ɄɊ-1 ɭ ɲɬɚɛɟɥɿ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɩɪɨɯɨɞɿɜ: 
( ) 37,0)5,1100/(46,01034Kq/mnnTS ɩ1КɊ

ɚ
1КɊ

ɩ
1КɊ

ɝ
ɩɲ

1КɊ
ɲ =⋅⋅⋅⋅=⋅⋅⋅⋅= −−−

− ɦ2(55) 
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ɞɟ ɩɩКɊ-1 – ɤɿɥɶɤɿɫɬɶ ɜɟɪɬɢɤɚɥɶɧɢɯ ɤɚɪɤɚɫɿɜ ɄɊ-1 ɭ ɩɥɢɬɿ, ɩɩКɊ-1 =10 ɲɬ. 

(ɬɚɛɥ. 1); mКɊ-1 - ɦɚɫɚ ɤɚɪɤɚɫɭ, mКɊ-1=0,46 ɤɝ (ɬɚɛɥ. 1); qКɊ-1 – ɫɟɪɟɞɧɹ ɦɚɫɚ 
ɤɚɪɤɚɫɿɜ, ɹɤɿ ɪɨɡɦɿɳɭɸɬɶ ɧɚ 1 ɦ2 ɩɥɨɳɿ, ɩɪɢ ɞɿɚɦɟɬɪɚɯ ɩɪɭɬɤɿɜ 4 ɿ 5 ɦɦ  

qКɊ-1=100 ɤɝ/ɦ2 (ɬɚɛɥ. 14). 

ɉɥɨɳɚ ɨɞɧɨɝɨ ɤɚɪɤɚɫɭ: 
21,0205,002,1blS

1КɊ1КɊ1КɊ =⋅=⋅= −−− , ɦ2,        (56) 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɲɬɚɛɟɥɿɜ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɤɚɪɤɚɫɿɜ ɄɊ-1: 

76,121,0/37,0S/Sn
1КɊ

1КɊ
ɲ

1КɊ
ɲ === −

−−  ɲɬ.       (57) 

ɉɪɢɣɦɚєɦɨ ɞɜɚ ɲɬɚɛɟɥɹ ɡ ɪɨɡɦɿɪɚɦɢ ɜ ɩɥɚɧɿ, ɪɿɜɧɢɦɢ ɪɨɡɦɿɪɚɦ 

ɤɚɪɤɚɫɚ ɄɊ-1 1,02×0,21 ɦ. 

Ʉɿɥɶɤɿɫɬɶ ɤɚɪɤɚɫɿɜ ɭ ɲɬɚɛɟɥɿ: 
602/1034n/nnTn 1КɊ

ɲ
n

1КɊ
ɝ
nɲ

ɲ
1КɊ =⋅⋅=⋅⋅= −

−−
 ɲɬ.        (58) 

ȼɢɫɨɬɚ ɲɬɚɛɟɥɹ: 
            ( ) 54,060)004,0005,0(nddh ɲ

1КɊ21

1КɊ
ɲ =⋅+=⋅+= −

− , ɦ,     (59) 

ɞɟ d1 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɜɡɞɨɜɠɧɶɨʀ ɚɪɦɚɬɭɪɢ ɤɚɪɤɚɫɭ ɄɊ-1, d1 =5 ɦɦ;  

    d2 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɩɟɪɟɱɧɨʀ ɚɪɦɚɬɭɪɢ ɤɚɪɤɚɫɭ ɄɊ-1, d2 =4 ɦɦ. 
ɇɨɪɦɚɬɢɜɧɚ ɩɥɨɳɚ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɡɚɩɚɫɭ ɜɟɪɬɢɤɚɥɶɧɢɯ ɤɚɪɤɚ-

ɫɿɜ ɄɊ-1 ɭ ɲɬɚɛɟɥɿ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɩɪɨɯɨɞɿɜ: 
( ) 37,0)5,1100/(46,01034Kq/mnnTS ɩ1КɊ1КɊ

ɩ
1КɊ

ɝ
ɩɲ

1КɊ
ɲ =⋅⋅⋅⋅=⋅⋅⋅⋅= −−−

− ɦ2
(60) 

ɞɟ ɩɩКɊ-1 – ɤɿɥɶɤɿɫɬɶ ɜɟɪɬɢɤɚɥɶɧɢɯ ɤɚɪɤɚɫɿɜ ɄɊ-1 ɭ ɩɥɢɬɿ, ɩɩКɊ-1 =10 ɲɬ. 

(ɬɚɛɥ. 1); mКɊ-1 - ɦɚɫɚ ɤɚɪɤɚɫɭ, mКɊ-1=0,46 ɤɝ (ɬɚɛɥ. 1); qКɊ-1 – ɫɟɪɟɞɧɹ ɦɚɫɚ 
ɤɚɪɤɚɫɿɜ, ɹɤɿ ɪɨɡɦɿɳɭɸɬɶ ɧɚ 1 ɦ2 ɩɥɨɳɿ, ɩɪɢ ɞɿɚɦɟɬɪɚɯ ɩɪɭɬɤɿɜ 4 ɿ 5 ɦɦ  

qКɊ-1=100 ɤɝ/ɦ2 (ɬɚɛɥ. 14). 

ɉɥɨɳɚ ɨɞɧɨɝɨ ɤɚɪɤɚɫɭ: 
21,0205,002,1blS

1КɊ1КɊ1КɊ =⋅=⋅= −−− , ɦ2,        (61) 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɲɬɚɛɟɥɿɜ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɤɚɪɤɚɫɿɜ ɄɊ-1: 

76,121,0/37,0S/Sn
1КɊ

1КɊ
ɲ

1КɊ
ɲ === −

−−  ɲɬ.       (62) 

ɉɪɢɣɦɚєɦɨ ɞɜɚ ɲɬɚɛɟɥɹ ɡ ɪɨɡɦɿɪɚɦɢ ɜ ɩɥɚɧɿ, ɪɿɜɧɢɦɢ ɪɨɡɦɿɪɚɦ 

ɤɚɪɤɚɫɚ ɄɊ-1 1,02×0,21 ɦ. 

Ʉɿɥɶɤɿɫɬɶ ɤɚɪɤɚɫɿɜ ɭ ɲɬɚɛɟɥɿ: 
602/1034n/nnTn 1КɊ

ɲ
n

1КɊ
ɝ
nɲ

ɲ
1КɊ =⋅⋅=⋅⋅= −

−−  ɲɬ.           (63) 

ȼɢɫɨɬɚ ɲɬɚɛɟɥɹ ɜɟɪɬɢɤɚɥɶɧɢɯ ɤɚɪɤɚɫɿɜ: 
            ( ) 54,060)004,0005,0(nddh ɲ

1КɊ21

1КɊ
ɲ =⋅+=⋅+= −

− , ɦ,    (64) 

ɞɟ d1 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɜɡɞɨɜɠɧɶɨʀ ɚɪɦɚɬɭɪɢ ɤɚɪɤɚɫɭ ɄɊ-1, d1 =5 ɦɦ;  

    d2 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɩɟɪɟɱɧɨʀ ɚɪɦɚɬɭɪɢ ɤɚɪɤɚɫɭ ɄɊ-1, d2 =4 ɦɦ. 
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ɇɨɪɦɚɬɢɜɧɚ ɩɥɨɳɚ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɡɚɩɚɫɭ ɜɟɪɯɧɿɯ ɫɿɬɨɤ ɋ-2 ɭ 
ɲɬɚɛɟɥɿ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɩɪɨɯɨɞɿɜ: 
    ( ) 33,0)5,1100/(1,4134Kq/mnnTS ɩ2C

ɚ
2C

ɩ
1C

ɝ
ɩɲ

2C

ɲ =⋅⋅⋅⋅=⋅⋅⋅⋅= −−−
−  ɦ2   (65) 

ɞɟ ɩɩɋ-2 – ɤɿɥɶɤɿɫɬɶ ɜɟɪɯɧɿɯ ɫɿɬɨɤ ɋ-2 ɭ ɩɥɢɬɿ, ɩɩɋ-2 =1 ɲɬ. (ɬɚɛɥ. 1); mɋ-2 - 

ɦɚɫɚ ɜɟɪɯɧɶɨʀ ɫɿɬɤɢ, mɋ-2=4,1 ɤɝ (ɬɚɛɥ. 1); qɋ-2 – ɫɟɪɟɞɧɹ ɦɚɫɚ ɫɿɬɨɤ, ɹɤɿ 
ɪɨɡɦɿɳɭɸɬɶ ɧɚ 1 ɦ2 ɩɥɨɳɿ, ɩɪɢ ɞɿɚɦɟɬɪɚɯ ɩɪɭɬɤɿɜ 3 ɦɦ qɋ-2=100 ɤɝ/ɦ2 

(ɬɚɛɥ. 14). 

ɉɥɨɳɚ ɨɞɧɿєʀ ɜɟɪɯɧɶɨʀ ɫɿɬɤɢ: 

998441246222 ,,,blS CCC =⋅=⋅= −−−  ɦ2,        (66) 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɲɬɚɛɟɥɿɜ ɞɥɹ ɫɤɥɚɞɭɜɚɧɧɹ ɜɟɪɯɧɿɯ ɫɿɬɨɤ ɋ-2: 

04,099,8/33,0S/Sn
2C

2C

ɲ
2C

ɲ === −
−−

 ɲɬ.          (67) 

ɉɪɢɣɦɚєɦɨ ɨɞɢɧ ɲɬɚɛɟɥɶ ɡ ɪɨɡɦɿɪɚɦɢ ɜ ɩɥɚɧɿ, ɪɿɜɧɢɦɢ ɪɨɡɦɿɪɚɦ 

ɫɿɬɤɢ ɋ-2 6,3×1,51 ɦ. 

Ʉɿɥɶɤɿɫɬɶ ɜɟɪɯɧɿɯ ɫɿɬɨɤ ɭ ɲɬɚɛɟɥɿ: 
        121/134n/nnTn 2C

ɲ
n

2C

ɝ
nɲ

ɲ
2C

=⋅⋅=⋅⋅= −
−−  ɲɬ.        (68) 

ȼɢɫɨɬɚ ɲɬɚɛɟɥɹ ɜɟɪɯɧɿɯ ɫɿɬɨɤ: 
              ( ) 072,012)003,0003,0(nddh ɲ

2C21

2C

ɲ =⋅+=⋅+= −
−  ɦ,     (69) 

ɞɟ d1 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɜɡɞɨɜɠɧɶɨʀ ɚɪɦɚɬɭɪɢ ɜɟɪɯɧɶɨʀ ɫɿɬɤɢ ɋ-2, d1=3ɦɦ;  

    d2 – ɞɿɚɦɟɬɪ ɩɪɭɬɤɿɜ ɩɨɩɟɪɟɱɧɨʀ ɚɪɦɚɬɭɪɢ ɜɟɪɯɧɶɨʀ ɫɿɬɤɢ ɋ-2, d2 =3 ɦɦ. 
ɋɤɥɚɞɭɜɚɧɧɹ ɦɨɧɬɚɠɧɢɯ ɩɟɬɟɥɶ ɉ-1 ɜɢɤɨɧɭєɬɶɫɹ ɭ ɹɳɢɤɚɯ-

ɤɨɧɬɟɣɧɟɪɚɯ ɪɨɡɦɿɪɨɦ 600×500×500 ɦɦ. Ʉɿɥɶɤɿɫɬɶ ɩɟɬɟɥɶ ɜ ɨɞɧɨɦɭ 
ɹɳɢɤɭ-ɤɨɧɬɟɣɧɟɪɿ: 

48434nnɌɩ ɩ
1ɉ

ɝ
ɩɲ

ɤя
1ɉ =⋅⋅=⋅⋅= −

−
− ɲɬ.          (70) 

 

3.3.6. Ɉɪɝɚɧɿɡɚɰɿя ɪɨɛɨɱɨɝɨ ɦɿɫɰя ɿ ɨɩɟɪɚɰɿʀ ɩɨɫɬɚ 
ɋɯɟɦɭ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɱɨɝɨ ɦɿɫɰɹ ɩɨɫɬɚ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 5. ɉɨɫɬ 

ɨɛɫɥɭɝɨɜɭєɬɶɫɹ ɥɚɧɤɨɸ ɭ ɫɤɥɚɞɿ ɞɜɨɯ ɮɨɪɦɭɜɚɥɶɧɢɤɿɜ ɿ ɦɚɲɢɧɿɫɬɚ 
ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ. 

ɇɚ ɫɬɚɞɿʀ ɮɨɪɦɭɜɚɧɧɹ ɜɢɤɨɧɭɸɬɶɫɹ ɧɚɫɬɭɩɧɿ ɨɩɟɪɚɰɿʀ: 
3.1. Ɇɚɲɢɧɿɫɬ ɤɪɚɧɚ ɿ ɮɨɪɦɭɜɚɥɶɧɢɤɢ ɦɨɫɬɨɜɢɦ ɤɪɚɧɨɦ ɩɟɪɟɦɿ-

ɳɭɸɬɶ ɩɿɞɞɨɧ ɧɚ ɩɨɫɬ ɮɨɪɦɭɜɚɧɧɹ. 
3.2. Ɇɚɲɢɧɿɫɬ ɿ ɮɨɪɦɭɜɚɥɶɧɢɤɢ ɜɫɬɚɧɨɜɥɸɸɬɶ ɦɨɫɬɨɜɢɦ ɤɪɚɧɨɦ 

ɩɿɞɞɨɧ ɧɚ ɫɬɟɧɞ ɩɨɫɬɚ. 
3.3. Ɏɨɪɦɭɜɚɥɶɧɢɤɢ ɮɿɤɫɭɸɬɶ ɮɿɤɫɚɬɨɪɚɦɢ ɫɿɬɤɭ ɋ-1 ɭ ɩɪɨɟɤɬɧɨɦɭ 

ɩɨɥɨɠɟɧɧɿ. 
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ǚ-2  
(6,5×1,5) 

200 100 100 200 0 1 2 543 6 7 8 9 10 11 12 6 13

25 24 23 13 15 1418 17 1621 20 191 22
ǙǱǺ. 5. ǚǾǮǵǩ ǷǹǬǩǶȎǰǩǿȎȏ ǹǷǪǷȀǷǬǷ ǵȎǺǿȈ ǸǷǺǻǩ ǽǷǹǵǼǫǩǶǶȈ: 

1 – ǪǮǻǷǶǼǳǴǩǭǩȀ; 2 – ǪǮǻǷǶǷǹǷǰǭǩǫǩȀ; 3 – ǵǩȁǱǶȎǺǻ ǽǷǹǵǼǫǩǴьǶǷȏ ǵǩȁǱǶǱ; 4 – ǽǷǹǵǼǫǩǴьǶǩ ǵǩȁǱǶǩ; 5 – ǺǩǵǷǾȎǭǶǱǲ 
ǫȎǰǷǳ; 6 – ǽǷǹǵǼǫǩǴьǶǱǳ ІІІ ǹǷǰǹȈǭǼ; 7 – ǵȎǺǿǮ ǺǳǴǩǭǼǫǩǶǶȈ ǳǩǹǳǩǺȎǫ; 8 – ǵȎǺǿǮ ǺǳǴǩǭǼǫǩǶǶȈ ǺȎǻǷǳ; 9 – ǸȎǭǭǷǶ; 10 – ǳǷǴȎȈ; 

11 – ǳǩǪǮǴь ǮǴǮǳǻǹǷǸǷǺǻǩȀǩǶǶȈ; 12 – ǺǳǴǩǭǼǫǩǶǶȈ ǵǷǶǻǩǯǶǱǾ ǸǮǻǮǴь; 13 – ǺǩǵǷǾȎǭǶǱǲ ǸǷǹǻǩǴ; 14 – ǫȎǪǹǷǪǴǷǳ;  
15 – ǫȎǪǹǷȂǱǻ; 16 – ǪǷǹǻǷǫǮ ǷǺǶǩȂǮǶǶȈ; 17 – ǪǩǬǩǻǷǸǷǹǷǯǶǱǶǶǩ ǸǴǱǻǩ ; 18  - ǺǻǮǶǭ ǭǴȈ ǼǺǻǩǶǷǫǳǱ ǸȎǭǭǷǶǩ;  

19 – ǫȎǪǹǷǸǷǹǷǯǶǱǶǷǼǻǫǷǹȇǫǩȀ; 20 – ǺǻǩǶȎǶǩ; 21 – ǳǩǹǮǻǳǩ; 22 – ǮǺǻǩǳǩǭǩ; 23 – ǴȎǲǳǩ; 24 –ǯǱǫǱǴьǶǱǳ; 25 - ǪǼǶǳǮǹ 
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3.4. Ɏɨɪɦɭɜɚɥɶɧɢɤɢ ɜɫɬɚɧɨɜɥɸɸɬɶ ɭ ɩɪɨɟɤɬɧɟ ɩɨɥɨɠɟɧɧɹ ɦɨɧɬɚ-
ɠɧɿ ɩɟɬɥɿ ɉ-1. 

3.5. Ɇɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɩɟɪɟɦɿɳɭє ɫɚɦɨɯɿɞɧɢɣ ɩɨɪ-
ɬɚɥ ɞɨ ɫɬɟɧɞɚ ɡ ɩɿɞɞɨɧɨɦ, ɜɫɬɚɧɨɜɥɸє ɛɨɪɬɨɜɟ ɨɫɧɚɳɟɧɧɹ ɧɚ 
ɩɿɞɞɨɧ ɿ ɩɨɜɟɪɬɚє ɩɨɪɬɚɥ ɭ ɜɢɯɿɞɧɟ ɩɨɥɨɠɟɧɧɹ. 

3.6. Ɇɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɩɪɢ ɩɟɪɟɦɿɳɟɧɧɿ ɛɟɬɨɧɨɭɤ-
ɥɚɞɚɱɚ ɜɩɟɪɟɞ ɩɨ ɩɨɜɟɪɯɧɿ ɩɿɞɞɨɧɭ ɜɢɤɨɧɭє ɜɨɞɧɭ ɩɥɚɫɬɢɮɿɤɚ-
ɰɿɸ. 

3.7. Ɇɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɩɪɢ ɩɟɪɟɦɿɳɟɧɧɿ ɛɟɬɨɧɨɭɤ-
ɥɚɞɚɱɚ ɧɚɡɚɞ ɭɤɥɚɞɚє ɩɟɪɲɢɣ ɲɚɪ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ. 

3.8. Ɇɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɜɜɨɞɢɬɶ ɭ ɮɨɪɦɭ ɜɿɛɪɨɩɨɪɨ-
ɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿ. 

3.9. Ɏɨɪɦɭɜɚɥɶɧɢɤɢ ɜɤɥɚɞɚɸɬɶ ɿ ɮɿɤɫɭɸɬɶ ɭ ɩɪɨɟɤɬɧɨɦɭ ɩɨɥɨɠɟɧ-
ɧɿ ɜɟɪɬɢɤɚɥɶɧɿ ɩɥɨɫɤɿ ɤɚɪɤɚɫɢ ɄɊ-1 ɿ ɜɟɪɯɧɸ ɫɿɬɤɭ ɋ-2. 

3.10. Ɇɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɜɢɤɨɧɭє ɛɟɬɨɧɨɭɤɥɚɞɚɱɟɦ 
ɭɤɥɚɞɚɧɧɹ ɞɪɭɝɨɝɨ ɲɚɪɭ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɿ ɜɫɬɚɧɨɜɥɸє ɣɨɝɨ ɭ 
ɜɢɯɿɞɧɟ ɩɨɥɨɠɟɧɧɹ. 

3.11. Ɇɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɩɟɪɟɦɿɳɭє ɫɚɦɨɯɿɞɧɢɣ ɩɨɪ-
ɬɚɥ ɞɨ ɡɚɮɨɪɦɨɜɚɧɨɝɨ ɜɢɪɨɛɭ, ɜɤɥɚɞɚє ɧɚ ɧɶɨɝɨ ɜɿɛɪɨɳɢɬ ɿ 
ɭɳɿɥɶɧɸє ɛɟɬɨɧɧɭ ɫɭɦɿɲ. 

3.12. Ɇɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ ɜɢɣɦɚє ɡ ɜɢɪɨɛɭ ɜɿɛɪɨɩɨɪɨ-
ɠɧɢɧɨɭɬɜɨɪɸɜɚɱɿ, ɡɧɿɦɚє ɜɿɛɪɨɳɢɬ, ɛɨɪɬɨɜɟ ɨɫɧɚɳɟɧɧɹ ɿ ɩɨ-
ɜɟɪɬɚє ɫɚɦɨɯɿɞɧɢɣ ɩɨɪɬɚɥ ɭ ɜɢɯɿɞɧɟ ɩɨɥɨɠɟɧɧɹ. 

3.13. Ɏɨɪɦɭɜɚɥɶɧɢɤɢ ɜɢɤɨɧɭɸɬɶ ɞɨɜɨɞɤɭ ɫɜɿɠɨɡɚɮɨɪɦɨɜɚɧɨɝɨ ɜɢ-
ɪɨɛɭ, ɡɧɿɦɚɸɬɶ ɧɚɩɥɢɜɢ ɛɟɬɨɧɭ ɿ ɨɱɢɳɚɸɬɶ ɦɨɧɬɚɠɧɿ ɩɟɬɥɿ; 
ɨɩɟɪɚɰɿɹ ɩɿɞɥɹɝɚє ɤɨɧɬɪɨɥɸ. 

3.14. Ɇɚɲɢɧɿɫɬ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɡɚ-
ɯɜɚɬɭ ɡɧɿɦɚє ɡɚɮɨɪɦɨɜɚɧɢɣ ɜɢɪɿɛ ɡ ɩɿɞɞɨɧɭ ɫɬɟɧɞɚ. 

 
3.4 ɉɨɫɬ ɩɪɢɫɤɨɪɟɧɧɹ ɬɜɟɪɞɧɟɧɧɹ ɛɟɬɨɧɭ ɜɢɪɨɛɭ 

ɉɿɫɥɹ ɫɬɚɞɿʀ ɮɨɪɦɭɜɚɧɧɹ ɜɢɪɿɛ ɡ ɩɿɞɞɨɧɨɦ ɩɨɞɚєɬɶɫɹ ɭ ɹɦɧɭ ɤɚ-
ɦɟɪɭ ɿ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɧɚ ɩɚɤɟɬɭɜɚɥɶɧɢɤɢ. Ɍɭɬ ɫɩɨɱɚɬɤɭ ɩɪɨɬɹɝɨɦ 2 
ɝɨɞɢɧ ɜɢɤɨɧɭєɬɶɫɹ ɩɨɩɟɪɟɞɧє ɜɢɬɪɢɦɭɜɚɧɧɹ, ɩɨɬɿɦ – ɩɚɪɨɩɪɨɪɝɪɿ-
ɜɚɧɧɹ ɡɚ ɪɟɠɢɦɨɦ 12 (3,5 +6,5+2) ɝɨɞ.  

 
3.4.1. Ɉɛɥɚɞɧɚɧɧя ɩɨɫɬɚ ɬɚ ɣɨɝɨ ɬɟɯɧɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɉɨɫɬ ɦɚє ɧɚɫɬɭɩɧɟ ɨɛɥɚɞɧɚɧɧɹ:  

• ɹɦɧɿ ɤɚɦɟɪɢ; 

• ɩɚɤɟɬɭɜɚɥɶɧɢɤɢ.  
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Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɤɟɬɭɜɚɥɶɧɢɤɿɜ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ.18. 

Ɍɚɛɥɢɰɹ 18 

                              Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɤɟɬɭɜɚɥɶɧɢɤɚ 
№ 

ɩ/ɩ 
ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɉɞɢɧɢɰɿ 

ɜɢɦɿɪɭ 
Ɍɢɩɨɪɨɡɦɿɪ 
ɋɆɀ-292 

1 

ȼɢɫɨɬɚ ɩɟɪɟɧɚɥɚɝɨɞɠɟɧɢɯ ɩɨ-
ɜɟɪɯɿɜ ɩɪɢ ɤɿɥɶɤɨɫɬɿ ɮɨɪɦ ɩɨ 
ɜɢɫɨɬɿ: 
     4 ɮɨɪɦɢ 

     5 ɮɨɪɦ 

     6 ɮɨɪɦ 

 

 

ɦɦ 

ɦɦ 

ɦɦ 

 

 

900 

780 

650 

2 

Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ: 

    ɞɨɜɠɢɧɚ  
    ɲɢɪɢɧɚ 
    ɜɢɫɨɬɚ (ɜɢɫɨɬɚ ɤɚɦɟɪɢ) 

 

ɦɦ 

ɦɦ 

ɦɦ 

 

500 

500 

4000 

3 
ȼɿɞɫɬɚɧɶ ɦɿɠ ɞɧɨɦ ɤɚɦɟɪɢ ɿ ɧɢ-

ɡɨɦ ɮɨɪɦɢ ɦɦ 150 

4 Ɇɚɫɚ ɤɝ 1560 

 
3.4.2. ȼɢɡɧɚɱɟɧɧя ɪɨɡɦɿɪɿɜ яɦɧɨʀ ɤɚɦɟɪɢ 

Ⱦɨɜɠɢɧɚ ɤɚɦɟɪɢ: 

( )
1

ɞ
ɮɮ

ɞ
ɮɤ l1nlnl ⋅++⋅= , ɦ,         (71) 

ɞɟ nɮ
ɞ - ɤɿɥɶɤɿɫɬɶ ɮɨɪɦ, ɹɤɿ ɭɤɥɚɞɚɸɬɶ ɩɨ ɞɨɜɠɢɧɿ ɤɚɦɟɪɢ, nɮ

ɞ =1 ɲɬ.;  
lɮ - ɞɨɜɠɢɧɚ ɮɨɪɦɢ, ɞɥɹ ɞɚɧɨɝɨ ɩɪɢɤɥɚɞɭ lɮ =6,5 ɦ; l1 - ɜɿɞɫɬɚɧɶ ɦɿɠ ɮɨɪ-
ɦɚɦɢ, ɚɛɨ ɦɿɠ ɮɨɪɦɨɸ ɿ ɫɬɿɧɤɨɸ ɤɚɦɟɪɢ (ɞɨɜɠɢɧɚ ɩɚɤɟɬɭɜɚɥɶɧɢɤɚ),  
l1 =0,5 ɦɦ. 

5,75,0)11(5,61lɤ =⋅++⋅=  ɦ. 

ɒɢɪɢɧɚ ɤɚɦɟɪɢ: 

( )
1

ɲ
ɮɮ

ɲ
ɮɤ b1nbnb ⋅++⋅= , ɦ,         (72) 

ɞɟ bɮ
ɲ - ɤɿɥɶɤɿɫɬɶ ɮɨɪɦ, ɹɤɿ ɭɤɥɚɞɚɸɬɶ ɩɨ ɲɢɪɢɧɿ ɤɚɦɟɪɢ; ɩɪɢɣɦɚєɦɨ  

bɮ
ɲ =3 ɲɬ.; bɮ - ɲɢɪɢɧɚ ɮɨɪɦɢ, ɞɥɹ ɞɚɧɨɝɨ ɩɪɢɤɥɚɞɭ, bɮ =1,8 ɦ; b1 - ɜɿɞɫ-

ɬɚɧɶ ɦɿɠ ɮɨɪɦɚɦɢ, ɚɛɨ ɦɿɠ ɮɨɪɦɨɸ ɿ ɫɬɿɧɤɨɸ ɤɚɦɟɪɢ (ɲɢɪɢɧɚ ɩɚɤɟɬɭɜɚ-
ɥɶɧɢɤɚ), b1 =0,5 ɦ. 

4,75,0)13(8,13bɤ =⋅+⋅=  ɦ. 

ȼɢɫɨɬɚ ɤɚɦɟɪɢ ɜɢɡɧɚɱɚєɬɶɫɹ ɜɢɫɨɬɨɸ ɩɚɤɟɬɭɜɚɥɶɧɢɤɚ ɿ ɩɪɢɣɦɚ-
єɬɶɫɹ ɪɿɜɧɨɸ 4 ɦ. ȼɿɞɫɬɚɧɶ ɦɿɠ ɤɪɨɧɲɬɟɣɧɚɦɢ ɩɚɤɟɬɭɜɚɥɶɧɢɤɚ 
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ɩɪɢɣɦɚєɬɶɫɹ ɡɚɥɟɠɧɨ ɜɿɞ ɩɪɢɣɧɹɬɨʀ ɤɿɥɶɤɨɫɬɿ ɮɨɪɦ ɩɨ ɜɢɫɨɬɿ ɤɚɦɟ-
ɪɢ. ɉɪɢ 4 ɮɨɪɦɚɯ hɤ

ɩ
= 900 ɦɦ. 

ȼɿɞɫɬɚɧɶ ɦɿɠ ɩɨɜɟɪɯɧɟɸ ɜɢɪɨɛɭ ɿ ɧɢɡɨɦ ɮɨɪɦɢ, ɪɨɡɬɚɲɨɜɚɧɨʀ 
ɜɢɳɟ ɩɨ ɜɢɫɨɬɿ ɤɚɦɟɪɢ 

ɩɮ
ɩ
ɤ1

hhhh −−= , ɦ,           (73) 

ɞɟ hɮ - ɜɢɫɨɬɚ ɩɿɞɞɨɧɚ ɮɨɪɦɢ, ɦ; hɩ - ɜɢɫɨɬɚ ɩɥɢɬɢ, ɦ.  

ȼɪɚɯɨɜɭɸɱɢ ɜɢɫɨɬɭ ɩɥɢɬɢ hɩ=0,22 ɦ ɿ ɩɿɞɞɨɧɭ hɩ=0,3 ɦ: 

3802203009001 ,,,,h =−−=  ɦ. 

ȼɿɞɫɬɚɧɶ ɦɿɠ ɩɨɜɟɪɯɧɟɸ ɩɥɢɬɢ ɿ ɤɪɢɲɤɨɸ ɤɚɦɟɪɢ: 

                  ( ) ɜɮ
ɩ
ɤ

ɜ
ɮ2ɤ3

hhh1ɩhhh −−⋅−−−= , ɦ,               (74) 

ɞɟ hɤ - ɜɢɫɨɬɚ ɤɚɦɟɪɢ, ɦ; nɮ
ɜ - ɤɿɥɶɤɿɫɬɶ ɮɨɪɦ ɩɨ ɜɢɫɨɬɿ ɤɚɦɟɪɢ, ɲɬ.;  

     h2 - ɜɿɞɫɬɚɧɶ ɦɿɠ ɞɧɨɦ ɤɚɦɟɪɢ ɿ ɧɢɡɨɦ ɮɨɪɦɢ, ɦ, h2=0,15 ɦ. 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɜɢɫɨɬɚ ɤɚɦɟɪɢ hɤ =4 ɦ, ɿ ɩɪɢɣɧɹɜɲɢ ɤɿɥɶɤɿɫɬɶ 
ɮɨɪɦ ɩɨ ɜɢɫɨɬɿ ɤɚɦɟɪɢ ɞɥɹ ɞɚɧɨɝɨ ɩɪɢɤɥɚɞɭ nɮɜ=4 ɲɬ., ɨɬɪɢɦɚєɦɨ: 

63,022,030,090,0)14(15,04hɡ =−−⋅−−−=  ɦ. 

 

3.4.4. ȼɢɡɧɚɱɟɧɧя ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ яɦɧɢɯ ɤɚɦɟɪ 
Ʉɨɟɮɿɰɿєɧɬ ɨɛɨɪɨɬɧɨɫɬɿ ɤɚɦɟɪɢ: 

        ɤ
ɤ
ɨ T/24K = ,          (75) 

ɞɟ Ɍɤ - ɬɪɢɜɚɥɿɫɬɶ ɡɚɣɧɹɬɨɫɬɿ ɹɦɧɨʀ ɤɚɦɟɪɢ, ɝɨɞ. 
1,0924/22K ɤ

ɨ == . 

ȼɪɚɯɨɜɭɸɱɢ ɬɟ, ɳɨ ɮɨɪɦɭɜɚɧɧɹ ɩɥɢɬɢ ɜɢɤɨɧɭєɬɶɫɹ ɜ ɞɜɿ ɡɦɿɧɢ, ɜ 
ɬɪɟɬɸ ɡɦɿɧɭ ɤɚɦɟɪɢ, ɜ ɹɤɢɯ ɭɠɟ ɡɚɤɿɧɱɢɥɚɫɹ ɬɟɩɥɨɜɨɥɨɝɿɱɧɚ ɨɛɪɨɛ-

ɤɚ, ɧɟ ɪɨɡɜɚɧɬɚɠɭɸɬɶɫɹ ɿ ɧɟ ɡɚɩɨɜɧɸɸɬɶɫɹ ɜɢɪɨɛɚɦɢ ɱɟɪɟɡ ʀɯɧɸ 

ɜɿɞɫɭɬɧɿɫɬɶ. Ɉɫɤɿɥɶɤɢ ɤɚɦɟɪɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɟ ɛɿɥɶɲɟ 1 ɪɚɡɭ ɧɚ 
ɞɨɛɭ, ɩɪɢɣɦɚєɦɨ Кo

ɤ=1,00. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɩɨɬɪɟɛɚ ɜ ɤɿɥɶɤɨɫɬɿ ɤɚɦɟɪ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɪɨɛ-

ɧɢɱɨʀ ɩɪɨɝɪɚɦɢ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

( ) 1Kn/nn ɨ
ɤ

ɤ
n

ɞ
nɤ +⋅= , ɲɬ.,         (76) 

ɞɟ nɩɞ - ɤɿɥɶɤɿɫɬɶ ɩɥɢɬ, ɹɤɿ ɮɨɪɦɭɸɬɶɫɹ ɡɚ ɞɨɛɭ, ɲɬ. (ɞɢɜ. ɩ.3.1.2);  

    nɩ
ɤ
 - ɤɿɥɶɤɿɫɬɶ ɩɥɢɬ ɭ ɹɦɧɿɣ ɤɚɦɟɪɿ, ɲɬ. (ɩ.3.1.3 ). 

511)48/(12nɤ =+⋅=  ɲɬ. 

Ʉɨɟɮɿɰɿєɧɬ ɡɚɩɨɜɧɟɧɧɹ ɨɛ'єɦɭ ɤɚɦɟɪɢ ɮɨɪɦɚɦɢ ɡ ɩɥɢɬɚɦɢ: 

( ) ɤɩɮ
ɤ
ɩ

ɨ
ɡ V/VVnk +⋅= ,         (77) 

ɞɟ Vɮ - ɨɛ'єɦ ɮɨɪɦɢ, ɦ3; Vɜ - ɨɛ'єɦ ɩɥɢɬɢ, ɦ3; Vɤ - ɨɛ'єɦ ɹɦɧɨʀ ɤɚɦɟɪɢ, ɦ3. 
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Ɉɛ’єɦ ɮɨɪɦɢ: 51,33,080,150,6hblV ɮɮɮɮ =⋅⋅=⋅⋅=  ɦ3 
; 

Ɉɛ’єɦ ɩɥɢɬɢ: 06,222,049,128,6hblV ɩɩɩɩ =⋅⋅=⋅⋅=  ɦ3; 

Ɉɛ’єɦ ɤɚɦɟɪɢ: 00,22200,440,750,7hblV ɤɤɤɤ =⋅⋅=⋅⋅=  ɦ3. 

0,302,06)/222(3,5112k ɨ
ɡ =+⋅= . 

Ʉɨɟɮɿɰɿєɧɬ ɡɚɜɚɧɬɚɠɟɧɧɹ ɤɚɦɟɪɢ: 

 ɤɩ
ɤ
ɩ

ɤ
ɡ V/Vnk ⋅= ,          (78) 

Ʉɨɟɮɿɰɿєɧɬ ɡɚɜɚɧɬɚɠɟɧɧɹ ɤɚɦɟɪɢ: 

0,112,06/22212k ɤ
ɡ =⋅= . 

 

3.4.5. ȼɢɡɧɚɱɟɧɧя ɜɟɥɢɱɢɧɢ ɧɚɩɪɭɠɟɧɧя ɜ ɧɚɩɪɭɠɭɜɚɧɿɣ ɚɪɦɚɬɭɪɿ  
ɩɿɫɥя ɩɚɪɨɩɪɨɝɪɿɜɚɧɧя ɩɥɢɬɢ 

ȼɧɚɫɥɿɞɨɤ ɬɨɝɨ, ɳɨ ɬɜɟɪɞɧɟɧɧɹ ɛɟɬɨɧɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɢ ɿɡɨɬɟɪ-

ɦɿɱɧɨɦɭ ɩɪɨɝɪɿɜɚɧɧɿ ɩɪɢ 80ɨɋ, ɜ ɧɚɩɪɭɠɭɜɚɧɿɣ ɚɪɦɚɬɭɪɿ ɜɿɞɛɭɜɚ-
ɸɬɶɫɹ ɜɬɪɚɬɢ ɧɚɩɪɭɠɟɧɧɹ: 

( ) ɭɩ
ɨ
ɡ

ɨ
ɿcc

ɩ
ɧ l/lttȿ ⋅−⋅⋅=ασ∆ , Ɇɉɚ,        (79) 

ɞɟ αc - ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɪɨɡɲɢɪɟɧɧɹ ɫɬɚɥɿ, 0ɋ-1; Ec – ɦɨɞɭɥɶ ɩɪɭ-
ɠɧɨɫɬɿ ɫɬɚɥɿ, Ɇɉɚ; ti

o - ɬɟɦɩɟɪɚɬɭɪɚ ɿɡɨɬɟɪɦɿɱɧɨɝɨ ɩɚɪɨɩɪɨɝɪɿɜɚɧɧɹ, 0ɋ; tɡ
o - 

ɬɟɦɩɟɪɚɬɭɪɚ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 0ɋ; lɩ – ɞɨɜɠɢɧɚ ɩɥɢɬɢ, ɦ; lɭ – ɜɿɞɫ-
ɬɚɧɶ ɦɿɠ ɭɩɨɪɚɦɢ ɮɨɪɦɢ, ɦ. 

16050,6/28,6)2080(102108,13 56ɩ
ɧ =⋅−⋅⋅⋅⋅= −σ∆  Ɇɉɚ. 

ɇɚɩɪɭɠɟɧɧɹ ɚɪɦɚɬɭɪɢ ɭ ɜɢɪɨɛɿ ɩɿɫɥɹ ɩɚɪɨɩɪɨɝɪɿɜɚɧɧɹ ɫɬɚɧɨɜɢɬɶ 
( ) ɩ

ɧɧɧc

ɩ
ɧ К σ∆σ∆σσ −+⋅= , Ɇɉɚ,        (80) 

ɞɟ Кɫ – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɩɪɭɠɧɨ-ɩɥɚɫɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɫɬɚɥɿ, 
Кɫ=1,1; ıɧ - ɜɟɥɢɱɢɧɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɧɚɩɪɭɠɟɧɧɹ ɩɟɪɟɞ ɛɟɬɨɧɭɜɚɧɧɹɦ, 

Ɇɉɚ; ∆ıɧ - ɞɨɩɭɫɬɢɦɟ ɜɿɞɯɢɥɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɧɚɩɪɭɠɟɧɧɹ, Ɇɉɚ. 
477160)875001,1(ɩ

ɧ =−+⋅=σ  Ɇɉɚ. 
ɇɚɩɪɭɠɟɧɧɹ ɚɪɦɚɬɭɪɢ ɜ ɩɥɢɬɿ ɩɿɫɥɹ ɩɚɪɨɩɪɨɝɪɿɜɚɧɧɹ ɡɧɚɯɨɞɢɬɶɫɹ ɜ 
ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ 587...413ɧɧ =± σ∆σ  Ɇɉɚ. 
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ǙǱǺ. 6. ǚǾǮǵǩ ǷǹǬǩǶȎǰǩǿȎȏ ǹǷ-
ǪǷȀǷǬǷ ǵȎǺǿȈ ǸǷǺǻǩ ǻǮǸǴǷǫǷ-
ǴǷǬȎǺǶǷȏ ǷǪǹǷǪǳǱ: 
1 – ǸǩǳǮǻǼǫǩǴьǶǱǳ;  
2 – ȈǵǶǩ ǳǩǵǮǹǩ;  
3 – ǵǷǺǻǷǫǱǲ ǳǹǩǶ;  
4 – ǩǫǻǷǰǩǾǫǩǻ;  

5 – ǳǹǷǶȁǻǮǲǶ ǸǩǳǮǻǼǫǩǴьǶǱ-
ǳǩ;  
6 – ǸȎǭǭǷǶ; 7 – ǸǴǱǻǩ;  
8 – ǺǴǼǯǪǷǫǱǲ ǵȎǺǻǷǳ;  
9 – ǳǹǱȁǳǩ ȈǵǶǷȏ ǳǩǵǮǹǱ 
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3.4.6. Ɉɪɝɚɧɿɡɚɰɿя ɪɨɛɨɱɨɝɨ ɦɿɫɰя ɬɚ ɨɩɟɪɚɰɿʀ ɩɨɫɬɚ 
ɋɯɟɦɭ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɱɨɝɨ ɦɿɫɰɹ ɩɨɫɬɚ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 6. ɉɨɫɬ 

ɨɛɫɥɭɝɨɜɭє 1 ɫɬɪɨɩɚɥɶɧɢɤ ȱ ɪɨɡɪɹɞɭ, ɹɤɢɣ ɜɢɤɨɧɭє ɧɚɫɬɭɩɧɿ ɨɩɟɪɚɰɿʀ: 
4.1. Ɇɚɲɢɧɿɫɬ ɤɪɚɧɚ ɩɟɪɟɦɿɳɭє ɩɿɞɞɨɧ ɿɡ ɡɚɮɨɪɦɨɜɚɧɢɦ ɜɢɪɨɛɨɦ 

ɞɨ ɹɦɧɨʀ ɤɚɦɟɪɢ. 
4.2. Ɇɚɲɢɧɿɫɬ ɤɪɚɧɚ ɿ ɫɬɪɨɩɚɥɶɧɢɤ ɜɫɬɚɧɨɜɥɸɸɬɶ ɩɨ ɱɟɪɡɿ ɩɿɞɞɨɧɢ 

ɿɡ ɡɚɮɨɪɦɨɜɚɧɢɦ ɜɢɪɨɛɨɦ ɧɚ ɩɚɤɟɬɭɜɚɥɶɧɢɤ. 
4.3. ɋɬɪɨɩɚɥɶɧɢɤ ɿ ɤɪɚɧ ɡɚɤɪɢɜɚɸɬɶ ɤɪɢɲɤɭ ɹɦɧɨʀ ɤɚɦɟɪɢ ɿ ɩɟɪɟ-

ɜɿɪɹɸɬɶ ɫɬɚɧ ɡɚɬɜɨɪɭ. 
4.4. ɉɿɞ ɧɚɝɥɹɞɨɦ ɪɨɛɿɬɧɢɤɿɜ ɡɚɜɨɞɫɶɤɨʀ ɥɚɛɨɪɚɬɨɪɿʀ ɜɢɤɨɧɭєɬɶɫɹ 

ɩɨɜɧɢɣ ɰɢɤɥ ɌȼɈ ɩɪɨɬɹɝɨɦ 14 ɝɨɞ. 
4.5. Ɇɚɲɢɧɿɫɬ ɤɪɚɧɚ ɿ ɫɬɪɨɩɚɥɶɧɢɤ ɜɿɞɤɪɢɜɚɸɬɶ ɤɪɢɲɤɭ ɹɦɧɨʀ ɤɚ-

ɦɟɪɢ. 
4.6. Ɇɚɲɢɧɿɫɬ ɤɪɚɧɚ ɿ ɫɬɪɨɩɚɥɶɧɢɤ ɩɨ ɱɟɪɡɿ ɜɢɣɦɚɸɬɶ ɜɢɪɨɛɢ ɡ 

ɹɦɧɨʀ ɤɚɦɟɪɢ. 
 

3.5 Ɍɪɚɧɫɩɨɪɬɧɨ – ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɪɨɰɟɫɭ ɜɢɝɨɬɨɜɥɟɧɧɹ 

ɩɥɢɬɢ 

ȼɢɯɨɞɹɱɢ ɡ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɜɢɪɨɛɭ ɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɩɪɨɟɤɬɨɜɚɧɢɯ ɩɨɫɬɿɜ ɫɤɥɚɞɚєɬɶɫɹ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨɰɟɫɭ ɥɿɧɿʀ, ɹɤɚ ɜɤɥɸɱɚє ɜ ɫɟɛɟ 
ɡɦɿɫɬ, ɫɤɥɚɞ ɿ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɜɢɤɨɧɚɧɧɹ ɨɩɟɪɚɰɿɣ. ɉɪɢɤɥɚɞ ɬɚɤɨʀ ɫɯɟ-
ɦɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 7.  
ɇɚ ɫɯɟɦɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɢɯ ɫɢɦɜɨɥɿɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɬɟɯ-

ɧɨɥɨɝɿɱɧɿ ɨɩɟɪɚɰɿʀ, ɨɩɟɪɚɰɿʀ ɩɟɪɟɦɿɳɟɧɧɹ, ɨɩɟɪɚɰɿʀ ɤɨɧɬɪɨɥɸ ɿ ɫɤɥɚ-
ɞɭɜɚɧɧɹ ɜɢɪɨɛɿɜ. ȼɟɪɬɢɤɚɥɶɧɿ ɥɿɧɿʀ, ɹɤɿ ɡ’єɞɧɭɸɬɶ ɫɢɦɜɨɥɢ, ɩɨɤɚɡɭ-
ɸɬɶ ɡɜ’ɹɡɨɤ ɦɿɠ ɨɩɟɪɚɰɿɹɦɢ ɧɚ ɨɞɧɨɦɭ ɩɨɫɬɭ, ɝɨɪɢɡɨɧɬɚɥɶɧɿ – ɩɨɫ-
ɬɚɜɤɢ ɦɚɬɟɪɿɚɥɿɜ ɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ, ɚ ɬɚɤɨɠ ɨɛɥɚɞɧɚɧɧɹ ɡ ɩɨɫɬɭ ɧɚ 
ɩɨɫɬ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɝɨɬɨɜɢɯ ɜɢɪɨɛɿɜ ɧɚ ɫɤɥɚɞ. ɉɭɧɤɬɢɪɧɿ ɥɿɧɿʀ 
ɨɛɦɟɠɭɸɬɶ ɨɩɟɪɚɰɿʀ, ɹɤɿ ɜɢɤɨɧɭɸɬɶɫɹ ɧɚ ɨɤɪɟɦɢɯ ɩɨɫɬɚɯ. 
 

3.6 Ʉɨɦɩɨɧɭɜɚɧɧɹ ɚɝɪɟɝɚɬɧɨ – ɩɨɬɨɤɨɜɨʀ ɥɿɧɿʀ 
Ɂɝɿɞɧɨ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɜɢɪɨɛɧɢɰɬɜɚ ɛɚɝɚɬɨɩɨ-

ɪɨɠɧɢɧɧɢɯ ɩɥɢɬ ɩɟɪɟɤɪɢɬɬɹ ʀɯ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɤɨɧɭɸɬɶ ɚɝɪɟɝɚɬɧɨ-
ɩɨɬɨɤɨɜɢɦ ɫɩɨɫɨɛɨɦ.  
ɉɪɢ ɤɨɦɩɨɧɭɜɚɧɧɿ ɥɿɧɿʀ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɛɚɱɢɬɢ ɳɨɛ ɧɚɩɪɹɦɤɢ 

ɪɭɯɭ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɿ ɦɚɬɟɪɿɚɥɿɜ ɡ ɩɨɫɬɚ ɧɚ ɩɨɫɬ ɧɟ ɩɨɜɟɪɬɚɥɢɫɹ 
ɧɚɡɚɞ. ɐɟ ɡɭɦɨɜɥɸє ɪɨɡɦɿɳɟɧɧɹ ɩɨɫɬɿɜ ɿ ʀɯ ɨɛɥɚɞɧɚɧɧɹ ɭ ɩɟɜɧɿɣ ɩɨ-
ɫɥɿɞɨɜɧɨɫɬɿ. 
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ǙǱǺ. 7. ǛǹǩǶǺǸǷǹǻǶǷ-ǻǮǾǶǷǴǷǬȎȀǶǩ ǺǾǮǵǩ ǩǬǹǮǬǩǻǶǷ-ǸǷǻǷǳǷǫǷȏ ǴȎǶȎȏ: 
- ǹǬǻǹǬǵǫ;    - ǽǻǫǸǼǺǹǻǽǾǭǫǸǸя;     - ǵǹǸǽǻǹǶь;  

    - ǼǵǶǫǯǾǭǫǸǸя;     - ǲǫǺǫǼ 
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Ⱥɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɚ ɥɿɧɿɹ ɫɤɥɚɞɚєɬɶɫɹ ɡ 4 ɩɨɫɬɿɜ. ȼɨɧɚ ɜɤɥɸɱɚє 
ɤɨɦɩɥɟɤɫ ɨɛɥɚɞɧɚɧɧɹ ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɮɨɪɦɭɜɚɥɶɧɚ ɦɚɲɢ-

ɧɚ, ɛɟɬɨɧɨɭɤɥɚɞɚɱ, ɫɚɦɨɯɿɞɧɢɣ ɩɨɪɬɚɥ. ɐɟɣ ɤɨɦɩɥɟɤɫ ɞɚє ɦɨɠɥɢ-

ɜɿɫɬɶ ɜɢɤɨɧɭɜɚɬɢ ɱɚɫɬɤɨɜɟ ɧɟɝɚɣɧɟ ɪɨɡɩɚɥɭɛɥɟɧɧɹ, ɳɨ ɫɩɪɢɹє ɡɧɚɱ-
ɧɨɦɭ ɡɧɢɠɟɧɧɿ ɦɟɬɚɥɨɦɿɫɬɤɨɫɬɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɫɧɚɳɟɧɧɹ ɿ 
ɩɨɜ’ɹɡɚɧɢɯ ɡ ɧɢɦ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɿ ɬɪɭɞɨɜɢɯ ɜɢɬɪɚɬ. 
Ȼɟɬɨɧɨɭɤɥɚɞɚɱ ɨɛɥɚɞɧɚɧɨ ɞɨɞɚɬɤɨɜɢɦ ɛɭɧɤɟɪɨɦ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ 

ɜɨɞɧɨʀ ɩɥɚɫɬɢɮɿɤɚɰɿʀ ɩɿɞɞɨɧɭ ɡ ɦɟɬɨɸ ɭɬɜɨɪɟɧɧɹ ɛɟɡɞɟɮɟɤɬɧɨʀ ɫɬɟ-
ɥɶɨɜɨʀ ɩɨɜɟɪɯɧɿ ɩɥɢɬɢ ɛɟɡ ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɨɫɬɚ ɞɨɜɨɞɤɢ. 

Ɏɨɪɦɭɜɚɥɶɧɚ ɦɚɲɢɧɚ ɨɞɧɨɱɚɫɧɨ ɭɬɜɨɪɸє ɩɨɪɨɠɧɢɧɢ ɭ ɩɥɢɬɿ ɿ 
ɭɳɿɥɶɧɸє ɛɟɬɨɧɧɭ ɫɭɦɿɲ ɛɟɡ ɜɿɛɪɨɦɚɣɞɚɧɱɢɤɚ. 
Ɍɟɩɥɨɜɚ ɨɛɪɨɛɤɚ ɜɢɤɨɧɭєɬɶɫɹ ɭ ɱɨɬɢɪɶɨɯ ɤɚɦɟɪɚɯ, ɹɤɿ ɜɦɿɳɭɸɬɶ 

1 ɮɨɪɦɭ ɩɨ ɞɨɜɠɢɧɿ, 3 ɩɨ ɲɢɪɢɧɿ ɿ 4 ɮɨɪɦɢ ɩɨ ɜɢɫɨɬɿ. 
 

3.7 Ɉɫɧɨɜɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɥɿɧɿʀ 
Ɉɫɧɨɜɧɢɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɤɨɜɨʀ 

ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɩɨ ɜɢɝɨɬɨɜɥɟɧɧɸ ɛɚɝɚɬɨɩɨɪɨɠɧɢɧɧɢɯ ɩɥɢɬ ɩɟ-
ɪɟɤɪɢɬɬɹ є ɪɿɱɧɢɣ ɜɢɩɭɫɤ ɩɪɨɞɭɤɰɿʀ, ɤɿɥɶɤɿɫɬɶ ɪɨɛɿɬɧɢɤɿɜ ɡɚɣɧɹɬɢɯ ɭ 
ɜɢɪɨɛɧɢɰɬɜɿ ɜ 1 ɡɦɿɧɭ, ɪɢɬɦ ɪɨɛɨɬɢ ɥɿɧɿʀ, ɩɨɬɭɠɧɿɫɬɶ ɨɛɥɚɞɧɚɧɧɹ, 
ɦɚɫɚ ɨɛɥɚɞɧɚɧɧɹ. ȼ ɬɚɛɥ.19 ɧɚɜɟɞɟɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɨɫɧɨɜɧɨɝɨ ɬɟ-
ɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɥɢɬɢ  

ɉɄ 63.15-8ȺɬVɌ, ɚ ɜ ɬɚɛɥ. 20 – ɨɫɧɨɜɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɥɿ-
ɧɿʀ. 

Ɍɚɛɥɢɰɹ 19 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 

№ 

ɩ/ɩ 
ɇɚɡɜɚ ɨɛɥɚɞɧɚɧɧɹ Ɍɢɩɨ-

ɪɨɡɦɿɪ

Ɂɚɝɚɥɶɧɚ 
Ʉɿɥɶɤɿɫɬɶ, 
ɲɬ. 

ɉɨɬɭɠ-

ɧɿɫɬɶ, ɤȼɬ 
Ɇɚɫɚ, 
ɬ 

1 2 3 4 5 6 

1 

ɉɿɞɞɨɧɢ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ  
-ɜ ɟɤɫɩɥɭɚɬɚɰɿʀ 
-ɪɟɦɨɧɬɿ 

ɋɆɀ-

229 

 

48 

3 

 

– 

– 

 

134,4 

8,40 

2 ɋɚɦɨɯɿɞɧɢɣ ɜɿɡɨɤ ɋɆɀ-

151 
2 15,0 7,40 

3 
ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɪɢɝɨɬɭ-
ɜɚɧɧɹ ɿ ɧɚɧɟɫɟɧɧɹ ɦɚɫɬɢɥ 

ɋɆɀ-

18Ⱥ 
1 6,8 2,63 
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ɩɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 19

1 2 3 4 5 6 

4 
ȼɟɪɫɬɚɬ ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ 
ɚɪɦɚɬɭɪɧɢɯ ɩɪɭɬɤɿɜ 

ɋɆɀ-

129Ȼ 
1 40,0 1,64 

5 Ȼɟɬɨɧɨɭɤɥɚɞɚɱ 
ɋɆɀ-

69Ⱥ 
1 7,1 3,70 

6 ɋɚɦɨɯɿɞɧɢɣ ɩɨɪɬɚɥ ɋɆɀ-

228 
1 11,7 14,80 

7 Ɏɨɪɦɭɜɚɥɶɧɚ ɦɚɲɢɧɚ ɋɆɀ-

227 
1 33,0 9,45 

8 ɉɚɤɟɬɭɜɚɥɶɧɢɤ ɋɆɀ-

292 
60 – 93,60 

9 Ɇɨɫɬɨɜɢɣ ɤɪɚɧ Ʉ10ɬ 2 40,0 58,40 

10 Ⱥɜɬɨɦɚɬɢɱɧɢɣ ɡɚɯɜɚɬ ɋɆɀ-

226 
2 – 1,78 

 ȼɫɶɨɝɨ - - 153,6 336,20 

 

Ɍɚɛɥɢɰɹ 20 

Ɉɫɧɨɜɧɿ ɩɨɤɚɡɧɢɤɢ ɥɿɧɿʀ 
№ 

ɩ/ɩ 
ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɉɞɢɧɢɰɿ 

ɜɢɦɿɪɭ Ʉɿɥɶɤɿɫɬɶ 

1 Ɋɿɱɧɢɣ ɜɢɩɭɫɤ ɩɪɨɞɭɤɰɿʀ ɬɢɫ. ɦ3 14,33 

2 

 

Ʉɿɥɶɤɿɫɬɶ ɪɨɛɿɬɧɢɤɿɜ ɭ ɡɦɿɧɭ,  
ɜ ɬɨɦɭ ɱɢɫɥɿ: 
- ɮɨɪɦɭɜɚɥɶɧɢɤ ȱȱȱ ɪɨɡɪɹɞɭ 
- ɦɚɲɢɧɿɫɬ ɮɨɪɦɭɜɚɥɶɧɨʀ ɦɚɲɢɧɢ
- ɦɚɲɢɧɿɫɬ ɤɪɚɧɭ 

ɱɨɥ. 
 

10 

 

7 

1 

2 

3 Ɋɢɬɦ ɪɨɛɨɬɢ ɥɿɧɿʀ ɯɜ. 20 

4 ɉɨɬɭɠɧɿɫɬɶ ɨɛɥɚɞɧɚɧɧɹ Ʉȼɬ 153,6 

5 Ɇɚɫɚ ɨɛɥɚɞɧɚɧɧɹ ɬ 336,20 
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