
 

Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ, ɦɨɥɨɞɿ ɬɚ ɫɩɨɪɬɭ ɍɤɪɚʀɧɢ 

ɇɚɰɿɨɧɚɥьɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 

Ʉɚɮɟɞɪɚ ɚɜɬɨɦɨɛɿɥьɧɢɯ ɞɨɪɿɝ, ɨɫɧɨɜ ɿ ɮɭɧɞɚɦɟɧɬɿɜ 
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Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ 
ɞɨ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ  ɡ ɞɢɫɰɢɩɥɿɧɢ  “ Ⱥɟɪɨɞɪɨɦɢ ” ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɡɚ 

ɧɚɩɪɹɦɨɦ ɩɿɞɝɨɬɨɜɤɢ 092 “ Ȼɭɞɿɜɧɢɰɬɜɨ ”  ɩɪɨɮɟɫɿɣɧɟ ɫɩɪɹɦɭɜɚɧɧɹ 
6.060101 Аɜɬɨɦɨɛɿɥьɧɿ ɞɨɪɨɝɢ ɿ ɚɟɪɨɞɪɨɦɢ ” ɫɬɚɰɿɨɧɚɪɧɨʀ ɬɚ ɡɚɨɱɧɨʀ ɮɨɪɦ 

ɧɚɜɱɚɧɧɹ. 
 

 

 
 

 

 

 
     Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɦɟɬɨɞɢɱɧɨɸ 

     ɤɨɦɿɫɿєɸ ɡɚ ɧɚɩɪɹɦɨɦ ɩɿɞɝɨɬɨɜɤɢ 

     “ Ȼɭɞɿɜɧɢɰɬɜɨ ” 
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     Ɇɟɬɨɞɢɱɧɿ  ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ  ɡ  ɞɢɫɰɢɩɥɿɧɢ            
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ɩɪɨɮɟɫɿɣɧɟ ɫɩɪɹɦɭɜɚɧɧɹ 6.060101 “ Аɜɬɨɦɨɛɿɥьɧɿ ɞɨɪɨɝɢ ɿ ɚɟɪɨɞɪɨɦɢ ” 
ɫɬɚɰɿɨɧɚɪɧɨʀ ɬɚ ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ. Ɇ. Ɍ. Ʉɭɡɥɨ, Ɇ. Ɉ.  – Ɋɿɜɧɟ: ɇɍȼȽɉ, 
2013, - 41ɫ. 
 

ɍɩɨɪɹɞɧɢɤ : Ɇ. Ɍ. Ʉɭɡɥɨ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ, 
 
ȼɿɞɩɨɜɿɞɚɥьɧɢɣ ɡɚ ɜɢɩɭɫɤ: ȼ. А. Ƚɚɣɞɭɤɟɜɢɱ,  ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ, 
ɡɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ ɚɜɬɨɦɨɛɿɥьɧɢɯ ɞɨɪɿɝ, ɨɫɧɨɜ ɿ ɮɭɧɞɚɦɟɧɬɿɜ. 
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ȼɫɬɭɩ 

     Ʉɭɪɫɨɜɚ ɪɨɛɨɬɚ ɩɟɪɟɞɛɚɱɚє ɨɩɪɚɰɸɜɚɧɧɹ ɤɨɠɧɢɦ ɫɬɭɞɟɧɬɨɦ ɤɨɧɫɬɪɭɤɰɿʀ 
ɞɜɨɯ ɜɢɞɿɜ ɚɟɪɨɞɪɨɦɧɨɝɨ ɩɨɤɪɢɬɬɹ – ɠɨɪɫɬɤɨɝɨ ɿ ɧɟɠɨɪɫɬɤɨɝɨ, ɬɚ 
ɪɨɡɪɚɯɭɧɨɤ ʀɯ ɧɚ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɡɚɞɚɧɢɯ ɬɢɩɿɜ ɥɿɬɚɤɿɜ. 
     Ɇɟɬɚ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ – ɡɚɤɪɿɩɥɟɧɧɹ ɿ ɩɨɝɥɢɛɥɟɧɧɹ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ 
ɩɪɚɤɬɢɱɧɢɯ ɡɧɚɧь ɩɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ ɚɟɪɨɞɪɨɦɿɜ. 
     Ɂɚɜɞɚɧɧɹ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ – ɨɜɨɥɨɞɿɧɧɹ ɿɧɠɟɧɟɪɧɢɦɢ ɦɟɬɨɞɚɦɢ  
ɪɨɡɪɚɯɭɧɤɭ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɚɟɪɨɞɪɨɦɧɢɯ ɩɨɤɪɢɬɬɿɜ ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ 
ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɿɜ; ɧɚɛɭɬɬɹ ɧɚɜɢɤɿɜ ɪɨɛɨɬɢ ɡ ɧɨɪɦɚɬɢɜɧɨɸ 
ɥɿɬɟɪɚɬɭɪɨɸ. 
     Ʉɭɪɫɨɜɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚєɬьɫɹ ɡ ɩɨɹɫɧɸɜɚɥьɧɨʀ ɡɚɩɢɫɤɢ, ɤɨɬɪɚ ɦɚє ɞɜɚ 
ɪɨɡɞɿɥɢ: 

1. ɪɨɡɪɚɯɭɧɨɤ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɠɨɪɫɬɤɨɝɨ ɚɟɪɨɞɪɨɦɧɨɝɨ ɩɨɤɪɢɬɬɹ; 
2. ɪɨɡɪɚɯɭɧɨɤ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ  ɧɟɠɨɪɫɬɤɨɝɨ ɚɟɪɨɞɪɨɦɧɨɝɨ ɩɨɤɪɢɬɬɹ. 

      əɤ ɿɥɸɫɬɪɚɬɢɜɧɢɣ ɦɚɬɟɪɿɚɥ ɜ ɩɨɹɫɧɸɜɚɥьɧɭ ɡɚɩɢɫɤɭ ɩɨɬɪɿɛɧɨ ɜɤɥɸɱɚɬɢ 
ɫɯɟɦɢ ɪɨɡɪɿɡɿɜ ɤɨɧɫɬɪɭɤɰɿɣ ɠɨɪɫɬɤɨɝɨ ɿ ɧɟɠɨɪɫɬɤɨɝɨ ɚɟɪɨɞɪɨɦɧɢɯ 
ɩɨɤɪɢɬɬɿɜ, ɪɨɡɪɚɯɭɧɤɨɜɿ ɫɯɟɦɢ ɩɟɪɟɞɚɱɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɨɤɪɢɬɬɹ ɤɨɥɟɫɚɦɢ 
ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɲɚɫɿ ɥɿɬɚɤɿɜ. 
     ȼ ɤɭɪɫɨɜɿɣ ɪɨɛɨɬɿ ɪɨɡɪɚɯɭɧɨɤ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɚɟɪɨɞɪɨɦɧɢɯ ɩɨɤɪɢɬɬɿɜ 
ɩɨɬɪɿɛɧɨ ɜɢɤɨɧɭɜɚɬɢ ɞɥɹ ɧɚɣɛɿɥьɲ ɧɚɜɚɧɬɚɠɟɧɢɯ ɞɿɥɹɧɨɤ ɝɪɭɩɢ Ⱥ. 
     ȼɢɯɿɞɧɿ ɞɚɧɿ ɧɟɨɛɯɿɞɧɨ ɜɡɹɬɢ ɡ ɬɚɛɥ. 1-3 ɡɚɥɟɠɧɨ ɜɿɞ ɫɩɨɥɭɱɟɧɧɹ ɥɿɬɟɪ 
ɩɪɿɡɜɢɳɚ ɫɬɭɞɟɧɬɚ.  əɤɳɨ ɩɪɿɡɜɢɳɟ ɦɿɫɬɢɬь ɦɟɧɲɟ 7 ɥɿɬɟɪ, ɬɨ ɧɚɫɬɭɩɧɿ       
(ɹɤɢɯ ɧɟ ɜɢɫɬɚɱɚє) ɜɢɯɿɞɧɿ ɞɚɧɿ ɫɥɿɞ ɛɪɚɬɢ ɞɥɹ ɨɫɬɚɧɧьɨʀ ɥɿɬɟɪɢ ɩɪɿɡɜɢɳɚ. 
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1. ȼɢɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ     

        Ɍɚɛɥɢɰɹ 1 

 

 

 

Ʌɿɬɟɪɢ  

ɚɥɮɚɜɿɬɭ 

 

Зɚ ɩɟɪɲɨɸ ɥɿɬɟɪɨɸ ɩɪɿɡɜɢɳɚ Зɚ ɞɪɭɝɨɸ 
ɥɿɬɟɪɨɸ 

ɩɪɿɡɜɢɳɚ 

Зɚ ɬɪɟɬьɨɸ 
ɥɿɬɟɪɨɸ 

ɩɪɿɡɜɢɳɚ 

Ʉɥɚɫ 
ɚɟɪɨ-

ɞɪɨɦɭ 

Ɍɢɩ 
ɥɿɬɚɤɚ 

N i ,  

ɡɥ/ɪɿɤ 

ȼɚɪɿɚɧɬ 

ɠɨɪɫɬɤɨɝɨ 
ɩɨɤɪɢɬɬɹ 

ɒɬɭɱɧɚ 
ɨɫɧɨɜɚ 

ɠɨɪɫɬɤɨɝɨ 
ɩɨɤɪɢɬɬɹ 

Ʉɨɟɮɿɰɿєɧɬ 
ɞɥɹ 

ɜɢɡɧɚɱɟɧɧɹ 

 n1 n2 n3 

Ⱥ,  Ȼ,  ȼ, Ƚ Ⱥ 

Ⱥɧ124-

100 

ȱɥ-96 

F28.Ɇɤ 

10000 n1,  

10000 n2 
10000 n3, 

Ⱦɜɨɲɚɪɨɜɟ 
ɛɟɬɨɧɧɟ 

ɉɿɫɤɨ- ɚɛɨ 
ʉɪɭɧɬɨ 

ɰɟɦɟɧɬɧɚ 
0,3 2,3 0,7 

ʈ,  Ⱦ ,  ȿ, Є 

 
Ȼ 

ȼ757-

200 

Ⱥɧ-70ɬ 

Ⱥɧ-26 

10000 n1,  

10000 n2 

10000 n3, 

Ɉɞɧɨɲɚɪɨɜɟ 
ɚɪɦɨɛɟɬɨɧɧɟ 

ɉɿɳɚɧɚ 0,2 1,6 1,8  

ɀ, 3, ɂ, ȱ Ȼ 

ȱɥ-86 

ȼ737-

200 

əɤ-40 

10000 n1,  

10000 n2 

10000 n3, 

Ɉɞɧɨɲɚɪɨɜɟ 
ɛɟɬɨɧɧɟ 

ɉɿɫɤɨ- ɚɛɨ 
ʉɪɭɧɬɨ  

ɰɟɦɟɧɬɧɚ 

0,7 1,2 2,2 

Ȳ ,  Ƀ, Ʉ, Ʌ Ⱥ 

ȱɅ-62Ɇ 
Ɍɭ-204 

Ɍɭ-

134Ⱥ 

10000 n1,  

10000 n2 

10000 n3, 

Ⱦɜɨɲɚɪɨɜɟ 
ɚɪɦɨɛɟɬɨɧɧɟ 

ɉɿɳɚɧɚ 0,6 2,0 1,8  
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ɉɪɢɦɿɬɤɚ. ɇɚɡɜɚ “ ɞɜɨɲɚɪɨɜɟ ɚɪɦɨɛɟɬɨɧɧɟ ” ɨɡɧɚɱɚє ɞɜɨɲɚɪɨɜɟ ɩɨɤɪɢɬɬɹ ɡ 
ɜɟɪɯɧɿɦ ɚɪɦɨɛɟɬɨɧɧɢɦ  ɲɚɪɨɦ ɿ ɧɢɠɧɿɦ ɲɚɪɨɦ ɡ ɧɟɚɪɦɨɜɚɧɨɝɨ ɛɟɬɨɧɭ.  

 

 

 

 

 

 

 

 

ɩɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥɢɰɿ 1.  

Ɇ, ɇ,Ɉ,ɉ Ȼ 

ȱɅ-76ɌȾ 

ȼ737-200 

Ⱥɧ-72 

10000 n1,  

10000 n2 

10000 n3, 

Ⱦɜɨɲɚɪɨɜɟ 
ɛɟɬɨɧɧɟ 

ɉɿɫɤɨ- ɚɛɨ 
ʉɪɭɧɬɨ     

ɰɟɦɟɧɬɧɚ 

0,5 1,4 0,9 

Ɋ, ɋ, Ɍ, ɍ ȼ 

Ɍɪɚɣɞɟɧɬ 3 

əɤ-42 

Ⱥɧ-140 

10000 n1,  

10000 n2 

10000 n3, 

Ɉɞɧɨɲɚɪɨɜɟ 
ɛɟɬɨɧɧɟ 

ɉɿɳɚɧɚ 0,4 1,7 1,3 

Ɏ, X,ɐ,ɑ  Ⱥ 

ȼ747-200F 

ȱɥ-96 

Ⱥɧ-74 

10000 n1,  

10000 n2 
10000 n3, 

Ɉɞɧɨɲɚɪɨɜɟ 
ɚɪɦɨɛɟɬɨɧɧɟ 

ɉɿɫɤɨ- ɚɛɨ 
ʉɪɭɧɬɨ   

ɰɟɦɟɧɬɧɚ 
0,2 1,8 2,1  

ɒ,ɓ  Ь, 
ɘ, ə 

ȼ 

Ɍɭ-134Ⱥ 

Ⱥɧ-26 

ȱɥ-114 

10000 n1,  

10000 n2 

10000 n3, 

Ɉɞɧɨɲɚɪɨɜɟ 
ɚɪɦɨɛɟɬɨɧɧɟ 

ɉɿɳɚɧɚ 0,8 1,1 2,6 
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Ɍɚɛɥɢɰɹ 2 

Ʌɿɬɟɪɢ 
ɚɥɮɚɜɿɬɭ  

Зɚ  ɱɟɬɜɟɪɬɨɸ 
ɥɿɬɟɪɨɸ ɩɪɿɡɜɢɳɚ 

Зɚ ɩ'ɹɬɨɸ ɥɿɬɟɪɨɸ ɩɪɿɡɜɢɳɚ 

 

 

ȼɚɪɿɚɧɬ 
ɧɟɠɨɪɫɬɤɨɝɨ 
ɩɨɤɪɢɬɬɹ 

Ɇɿɫɰɟɜɿ ɛɭɞɿɜɟɥьɧɿ ɦɚɬɟɪɿɚɥɢ ɞɥɹ 
ɫɩɨɪɭɞɠɟɧɧɹ ɧɟɠɨɪɫɬɤɨɝɨ ɩɨɤɪɢɬɬɹ 

Ⱥ,  Ȼ, ȼ. Ƚ Ⱥɫɮɚɥьɬɨɛɟɬɨɧɧɟ ɓɟɛɿɧь ɡ ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɟɧɹ ɡ ɝɪɚɧɢɱɧɨɸ 
ɦɿɰɧɿɫɬɸ ɩɪɢ ɫɬɢɫɤɚɧɧɿ 80 ɿ 60 Ɇɉ, ɠɨɪɫɬɜɚ ɡ 
ɨɫɚɞɨɱɧɢɯ ɜɚɩɧɹɤɿɜ 

ʈ,  Ⱦ ,ȿ, Є 

 

ɓɟɛɟɧɟɜɟ ɓɟɛɿɧь (100 ɿ 80 Ɇɉɚ), ɝɪɭɛɨ - ɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɚ 
ɝɪɭɧɬɨɝɪɚɜɿɣɧɿ ɫɭɦɿɲɿ 

ɀ, 3, ɂ, ȱ Ⱥɫɮɚɥьɬɨɛɟɬɨɧɧɟ ɓɟɛɿɧь (80 Ɇɉɚ), ɝɪɭɛɨ - ɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɚ 
ɝɪɭɧɬɨɝɪɚɜɿɣɧɿ ɫɭɦɿɲɿ 

Ȳ ,  Ƀ, Ʉ, Ʌ Ⱥɫɮɚɥьɬɨɛɟɬɨɧɧɟ ɓɟɛɿɧь (80 ɿ 60 Ɇɉɚ), ɠɨɪɫɬɜɚ ɡ ɜɢɜɟɪɠɟɧɢɯ 
ɝɿɪɫьɤɢɯ ɩɨɪɿɞ 

Ɇ, ɇ Ɉ,ɉ ɓɟɛɟɧɟɜɟ ɓɟɛɿɧь (100 Ɇɉɚ), ɤɢɫɥɿ ɦɟɬɚɥɭɪɝɿɣɧɿ ɲɥɚɤɢ 

Ɋ, ɋ, Ɍ,ɍ Ⱥɫɮɚɥьɬɨɛɟɬɨɧɧɟ ɓɟɛɿɧь (60 Ɇɉɚ), ɫɟɪɟɞɧьɨ - ɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɚ 
ɩɿɫɤɨɳɟɛɫɧɟɜɿ ɫɭɦɿɲɿ 

Ɏ, X,ɐ,ɑ  Ⱥɫɮɚɥьɬɨɛɟɬɨɧɧɟ ɓɟɛɿɧь (80 ɿ 60 Ɇɉɚ), ɝɪɭɛɨ - ɿ ɫɟɪɟɞɧьɨ-

ɡɟɪɧɢɫɬɚ ɝɪɭɧɬɨɝɪɚɜɿɣɧɿ ɫɭɦɿɲɿ 

ɒ, ɓ  Ь, 
ɘ, ə 

ɓɟɛɟɧɟɜɟ ɓɟɛɿɧь (100 ɿ 80 Ɇɉɚ), ɨɫɧɨɜɧɿ ɦɟɬɚɥɭɪɝɿɣɧɿ 
ɪɿɡɧɨɡɟɪɧɢɫɬɿ ɲɥɚɤɢ 

 

 

 

 

 

 

 

       

      



  7 

 

Ɍɚɛɥɢɰɹ 3 
 

Ʌɿɬɟɪɢ 
ɚɥɮɚɜɿɬɭ 

 

 

Ɂɚ ɲɨɫɬɨɸ ɥɿɬɟɪɨɸ ɩɪɿɡɜɢɳɚ Ɂɚ ɫьɨɦɨɸ ɥɿɬɟɪɨɸ ɩɪɿɡɜɢɳɚ 

Ⱦɨɪɨɠɧьɨ-

ɤɥɿɦɚɬɢɱɧɚ 
ɡɨɧɚ 

Ɋɨɡɬɚɲɭɜɚɧɧɹ 
ɚɟɪɨɞɪɨɦɭ 

ɜɿɞɧɨɫɧɨ 50ɣ 

ɩɿɜɧɿɱɧɨʀ 
ɲɢɪɨɬɢ 

Ɋɿɱɧɚ 
ɚɦɩɥɿɬɭɞɚ 
ɫɟɪɟɞɧьɨ- 

ɞɨɛɨɜɢɯ 
ɬɟɦɩɟɪɚɬɭɪ                    

°ɋ 

Ɍɢɩ 
ɝɿɞɪɨɝɟɨ-

ɥɨɝɿɱɧɢɯ 
ɭɦɨɜ 

ʈɪɭɧɬ 
ɩɪɢɪɨɞɧɨʀ 

ɨɫɧɨɜɢ 

Ʉɨɟɮɿɰɿєɧɬ 

ɩɨɪɢɫɬɨɫɬɿ, ɟ 

Ⱥ, Ȼ, ȼ, Ƚ II > 50° 53,4 1 ɋɭɩɿɫɨɤ 0,62 

ʈ,Ⱦ ȿ, Є ȱȱ 50 - 43° 51,2 2 Ƚɥɢɧɚ 0,53 

ɀ, 3, ɂ, ȱ III > 50° 48,5 2 

ɋɭɝɥɢɧɨɤ 
ɩɢɥɭɜɚɬɢɣ 0,6 

ȱ, ɂ, Ʉ.Ʌ  III 50 - 43° 46,6 1 

ɋɭɩɿɫɨɤ 
ɩɢɥɭɜɚɬɢɣ 0,74 

Ɇ,ɇ, Ɉ,ɉ ȱȱȱ >50° 50,8 1 ɋɭɩɿɫɨɤ 0,81 

Ɋ,ɋ, 

Ɍ, ɍ IV 50 - 43° 44,1 2 Ƚɥɢɧɚ 0,66 

Ɏ, ɏ, 

ɐ,ɑ  IV  >50° 52,7 2 ɋɭɝɥɢɧɨɤ 0,59 

ɒ,ɓ 

Ь,ɘ, ə IV 50-43° 43,7 1 

ɋɭɩɿɫɨɤ 
ɩɢɥɭɜɚɬɢɣ 0,84 
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2. ɉɪɢɤɥɚɞ 1.   Ɋɨɡɪɚɯɭɧɨɤ ɨɞɧɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ ɧɚ 
ɩɿɳɚɧɿɣ ɲɬɭɱɧɿɣ ɨɫɧɨɜɿ 
 ȼɢɯɿɞɧɿ ɞɚɧɿ: Ʉɥɚɫ ɚɟɪɨɞɪɨɦɭ – ȼ. Ɍɢɩɢ ɥɿɬɚɤɿɜ, ɹɤɿ ɛɭɞɭɬь 
ɟɤɫɩɥɭɚɬɭɜɚɬɢɫɹ ɧɚ ɚɟɪɨɞɪɨɦɿ: Тɪɚɣɞɟɧɬ 3, əɤ – 42, Аɇ – 140. 

Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 Ʌіɬɚɤ Тɪɚɣɞɟɧɬ 3: ɧɨɪɦɚɬɢɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɫɧɨɜɧɭ ɨɩɨɪɭ 

Fn=305.1 ɤɇ; ɱɢɫɥɨ ɤɨɥɿɫ ɧɚ ɨɫɧɨɜɧɿɣ ɨɩɨɪɿ nk=4 ; ɜɿɞɫɬɚɧь ɦɿɠ ɰɟɧɬɪɚɦɢ 
ɜɿɞɛɢɬɤɿɜ ɤɨɥɿɫ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ  aT1=0.3 ɦ , aT2=0.65 ɦ , aT3=0.3 ɦ , ɱɢɫɥɨ ɨɫɟɣ 
ɧɚ ɨɫɧɨɜɧɿɣ ɨɩɨɪɿ  na=1; ɜɧɭɬɪɿɲɧɿɣ ɬɢɫɤ ɩɨɜɿɬɪɹ ɜ ɩɧɟɜɦɚɬɢɤɚɯ ɤɨɥɿɫ 
ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ pa=1.14 Mɉɚ  . 
 Ʌіɬɚɤ əɤ – 42: Fn=269,5 ɤɇ,   nk =4  ,  aT =0.62 ɦ ,  bT  =0.98 ɦ ,            
n a  = 2 ,  p a=0.88  Ɇɉɚ . 

 Ʌіɬɚɤ Аɇ – 140: Fn = 84.5 ɤɇ,   nk =2  ,  aT =0.5 ɦ ,  n a  = 1 ,            

p a=0.45  Ɇɉɚ . 

 ɋɟɪɟɞɧьɨɪɿɱɧɟ ɱɢɫɥɨ ɡɥьɨɬɿɜ (ɡɥ/ɪɿɤ):  ɞɥɹ Ɍɪɚɣɞɟɧɬ 3           

N1 = 5000 ɡɥ/ɪɿɤ ; ɞɥɹ əɤ – 42 N1 = 14000 ɡɥ/ɪɿɤ ; ɞɥɹ Ⱥɧ – 140             

N1 = 9000 ɡɥ/ɪɿɤ . 
             Ɋɨɡɬɚɲɭɜɚɧɧɹ ɪɚɣɨɧɭ ɛɭɞɿɜɧɢɰɬɜɚ – ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɚ ɡɨɧɚ (ɜ 
ʀʀ ɩɿɜɧɿɱɧɿɣ ɱɚɫɬɢɧɿ), ɧɚ ɩɿɜɧɿɱ ɜɿɞ 50ɨ

 ɩɿɜɧɿɱɧɨʀ ɲɢɪɨɬɢ. 
             Ɍɢɩ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ – 2. ʈɪɭɧɬ ɩɪɢɪɨɞɧɨʀ ɨɫɧɨɜɢ ɩɨɤɪɢɬɬɹ – 

ɫɭɝɥɢɧɨɤ (ɡ ɤɨɟɮɿɰɿєɧɬɨɦ ɩɨɪɢɫɬɨɫɬɿ ɟ = 0,59). Ɇɿɫɰɟɜɿ ɛɭɞɿɜɟɥьɧɿ ɦɚɬɟɪɿɚɥɢ 
– ɳɟɛɿɧь (80 Ɇɉɚ), ɝɪɭɛɨ - ɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɚ ɝɪɭɧɬɨɝɪɚɜɿɣɧɿ ɫɭɦɿɲɿ. 

Ɋɨɡɪɚɯɭɧɨɤ: 
 Ɋɨɡɪɚɯɭɧɨɤ ɩɨɤɪɢɬɬɹ ɜɢɤɨɧɭєɦɨ ɧɚ ɞɿɥɹɧɤɚɯ ɝɪɭɩ Ⱥ  [1, ɩ.5.48]. 
             Ɋɨɡɪɚɯɭɧɨɤ ɩɨɱɢɧɚєɦɨ ɡ ɜɢɡɧɚɱɟɧɧɹ  ɧɚɜɚɧɬɚɠɭɜɚɥьɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɥɿɬɚɤɚ ɡ ɧɚɣɛɿɥьɲɢɦ ɧɨɪɦɚɬɢɜɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɧɚ 
ɨɫɧɨɜɧɭ ɨɩɨɪɭ Fn ɿ ɹɤɢɣ ɦɨɠɥɢɜɨ є ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɞɥɹ ɩɨɤɪɢɬɬɹ. 
             Ʌіɬɚɤ Тɪɚɣɞɟɧɬ 3, ɞɥɹ ɹɤɨɝɨ  Fn=305.1 ɤɇ  
             Ɂɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ [1, ɩ. 5.52] ɜɢɡɧɚɱɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɟ 
ɧɚɜɚɧɬɚɠɟɧɧɹ Fd ɧɚ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ ɿ ɪɚɞɿɭɫ ɤɪɭɝɚ Re , 

ɪɿɜɧɨɜɟɥɢɤɨɝɨ ɩɥɨɳɿ ɜɿɞɛɢɬɤɚ ɩɧɟɜɦɚɬɢɤɚ ɤɨɥɟɫɚ ɧɚ ɩɨɤɪɢɬɬɿ: 

ɤɇjKd
n

Fn
Fd f

k

34.950,125,1
4

1.305
  

ɞɟ kd =1.25 ;  jf=1.0  (ɩɪɢɣɦɚєɦɨ ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ [1, ɬɚɛɥ. 30] ɞɥɹ ɞɿɥɹɧɨɤ 

ɩɨɤɪɢɬɬɿɜ ɝɪɭɩɢ Ⱥ ɩɪɢ   ɆɉɚɆɉɚpɆɉɚ ɚ 5,114,10,1   

ɦ
Pa

Fd
16,0

1014.114,3

1034.95
Re

6

3








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            ȼɪɚɯɨɜɭɸɱɢ ɜɤɚɡɿɜɤɢ [1, ɩ.ɩ. 5.3-5.6, 5.15, 5.16 ɿ 5.24-5.26] 
ɩɪɢɡɧɚɱɚєɦɨ ɤɨɧɫɬɪɭɤɰɿɸ ɨɞɧɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ (ɪɢɫ.2.1) ɿ 
ɩɪɢɣɦɚєɦɨ ɩɪɨɟɤɬɧɿ ɤɥɚɫɢ ɛɟɬɨɧɭ ɡɚ ɦɿɰɧɿɫɬɸ ɧɚ ɪɨɡɬɹɝ ɩɪɢ ɡɝɢɧɚɧɧɿ ȼbtb4,0 

ɿ ɧɚ ɫɬɢɫɤɚɧɧɹ ȼ30 [1, ɬɚɛɥ. 20]. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɭ 
ɛɟɪɟɦɨ ɡ [1, ɬɚɛɥ. 1 ɞɨɞ. 9]: ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɪɨɡɬɹɝɭ ɩɪɢ ɡɝɢɧɚɧɧɿ Rbtb1 = 

3,43  Ɇɉɚ; ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɜɚɠɤɨɝɨ ɛɟɬɨɧɭ Eb1 = ,24 10
4
  Ɇɉɚ. 

ɉɟɪɟɞɛɚɱɚєɦɨ ɜɥɚɲɬɭɜɚɧɧɹ ɞɪɟɧɭɜɚɥьɧɨɝɨ ɲɚɪɭ ɿɡ ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ 
ɡɚɜɬɨɜɲɤɢ 25ɫɦ [1,ɬɚɛɥ.23].  

            Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 4.4] ɜɢɡɧɚɱɚєɦɨ ɝɥɢɛɢɧɭ ɫɬɢɫɤɭɜɚɧɨʀ ɬɨɜɳɿ 
ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ ɇɫ. Ɂɚɥɟɠɧɨ ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɞɧɨ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ 
ɨɩɨɪɢ kHFd 34.95  ɿ ɱɢɫɥɚ ɤɨɥɿɫ ɧɚ ɨɩɨɪɿ nɤ=4  [1, ɬɚɛɥ. 15] ɩɪɢɣɦɚєɦɨ 
ɇɫ= 5 ɦ . 

              ȼɪɚɯɨɜɭɸɱɢ ɧɚɹɜɧɿɫɬь ɲɚɪɭ ɲɬɭɱɧɨʀ ɨɫɧɨɜɢ ɡ ɧɚɫɢɩɧɨɝɨ 
ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ, ɹɤɢɣ ɩɿɞɫɬɟɥɹєɬьɫɹ ɦɚɫɢɜɨɦ ɫɭɝɥɢɧɤɭ, ɡɚ ɜɤɚɡɿɜɤɚɦɢ [1, 
ɩ. 2 ɞɨɞ. 5] ɜɢɡɧɚɱɚєɦɨ ɟɤɜɿɜɚɥɟɧɬɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ Ksl ɭ ɦɟɠɚɯ 
ɫɬɢɫɤɭɜɚɧɨʀ ɬɨɜɳɿ ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ. ɉɪɢ ɰьɨɦɭ ɩɪɢɣɦɚєɦɨ: t1=  25 ɦ  

(ɬɨɜɳɢɧɚ ɲɚɪɭ ɩɿɫɤɭ); t1= 0 ɦ  . 
             ɋɩɨɱɚɬɤɭ ɡɚ ɞɚɧɢɦɢ [1, ɬɚɛɥ. 6 ɞɨɞ. 9] ɜɢɡɧɚɱɚєɦɨ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ 
ɧɚɫɢɩɧɨɝɨ ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ 32 /105.1 ɦɆɇKsl  . ɉɨɬɿɦ ɡ ɧɨɪɦ [1, 
ɬɚɛɥ. ɞɨɞ. 4] ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɪɭɝɨɝɨ ɬɢɩɭ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, 
ɤɨɟɮɿɰɿєɧɬɚ ɩɨɪɢɫɬɨɫɬɿ ɝɪɭɧɬɭ ɟ = 0,59 ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɪɚɣɨɧɭ ɛɭɞɿɜɧɢɰɬɜɚ 
ɭ ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɿɣ ɡɨɧɿ (ɜ ɦɟɠɚɯ ɍɤɪɚʀɧɢ) ɩɪɢɣɦɚєɦɨ ɞɥɹ ɫɭɝɥɢɧɤɭ 
ɜ ɩɪɢɪɨɞɧɨɦɭ ɫɬɚɧɿ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ 3/503 ɦɆɇKs  . 

            Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 1 ɞɨɞ. 5] ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ 
ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɤɨɟɮɿɰɿєɧɬɚ ɩɨɫɬɟɥɿ: 

3

3

331 /48.60
54.81

54.850150

1
ɦɆɇ

a

aKsKs
Ksl 








  

54.8
)25,05,09,26,1(25,0

)25,09,26,1(5,0

)5,06,1(

)6,1(5,0 2

11

2

1
3 









tDrt

tD
a r  

           ȼ ɧɚɜɟɞɟɧɢɯ ɨɛɱɢɫɥɟɧɧɹɯ ɭɦɨɜɧɢɣ ɞɿɚɦɟɬɪ ɩɟɪɟɞɚɱɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 
ɨɫɧɨɜɭ Dr ɩɪɢɣɦɚɜɫɹ ɪɿɜɧɢɦ 2,9 ɦ, ɨɫɤɿɥьɤɢ ɥɿɬɚɤ Ɍɪɚɣɞɟɧɬ 3 ɜɿɞɩɨɜɿɞɚє ȱȱȱ 
ɤɚɬɟɝɨɪɿʀ ɧɨɪɦɚɬɢɜɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ (ɞɢɜ. ɩɪɢɦɿɬɤɭ ɞɨ ɬɚɛɥɢɰɿ ɞɨɞ.Ⱥ). 
            Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 12] ɡɧɚɯɨɞɢɦɨ ɠɨɪɫɬɤɿɫɬь ɩɥɢɬɢ ɩɨɤɪɢɬɬɹ 
ɧɚ ɨɞɢɧɢɰɸ ɲɢɪɢɧɢ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɪɨɡɪɿɡɭ (1 ɦ): 

ɦɦKHEbtB /1028,136.0101024.3085,0085,0sup 243643   

      Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.52] ɜɢɡɧɚɱɚєɦɨ ɩɪɭɠɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɥɢɬɢ 
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ɦ
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B
l 21,1

1048.60

1085.12
4

6

7

4 




 

і і

 
Ɋɢɫ. 2.1. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3 

            Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.52] ɡɧɚɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥьɧɿ ɦɨɦɟɧɬɢ ɜ 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɩɟɪɟɪɿɡɚɯ ɩɥɢɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɢɯ ɨɫɹɦ X ɿ Y, ɩɪɢ 
ɰɟɧɬɪɚɥьɧɨɦɭ ʀʀ ɧɚɜɚɧɬɚɠɟɧɧɿ (ɤɨɥɢ ɰɟɧɬɪ ɜɿɞɛɢɬɤɚ ɩɟɪɲɨɝɨ ɤɨɥɟɫɚ 
ɡɛɿɝɚєɬьɫɹ ɡ ɩɟɪɟɬɢɧɨɦ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɨɡɪɿɡɿɜ, ɹɤ ɰɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2): 

  ɦɦkH

FdmaFdfxm
nk

i

xic

/37.34001.034.950061.034.95

34.95108,074.24,034.95)()(max,



   

,/19.520523.034.950726.034.95

34.951751,074.24,034.95)()(max,

ììkH

FdmaFdfym
nk

i

xic



 

                    

ɞɟ 

 ɩɪɢɣɦɚєɬьɫɹ ɡ [1, ɬɚɛɥ. 1 ɞɨɞ. 10] ɞɥɹ 13.0
21.1

16.0


l

R
ɚ e ;                   

mxi ɿ myi ɛɟɪɭɬь ɞɥɹ ɤɨɠɧɨɝɨ і-ɝɨ ɩɨɱɢɧɚɸɱɢ ɡ ɞɪɭɝɨɝɨ ɤɨɥɟɫɚ ɨɫɧɨɜɧɨʀ 

ɨɩɨɪɢ ɡ ɧɨɪɦ[1,ɬɚɛɥ.2 ɞɨɞ.10] ɡɚɥɟɠɧɨ ɜɿɞ ɡɧɚɱɟɧь ɤɨɨɪɞɢɧɚɬ 
l

ɭі
і   ɿ 

l

x
n і

і   (ɱɢɫɥɨɜɿ ɡɧɚɱɟɧɧɹ yi  ɿ  xi ɩɨɤɚɡɚɧɿ ɧɚ ɪɢɫ. 2.2). 

Ɋɟɡɭɥьɬɚɬɢ ɜɢɡɧɚɱɟɧɧɹ a, f(a), , , , , ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 1 
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Тɚɛɥɢɰя 2.1 

Ʉɨɥɟɫɨ     xi yi 

ɉɟɪɲɟ 0,13 0,2474 - - - - 

Ⱦɪɭɝɟ  - 0,25 0 0,108 0,1751 

Ɍɪɟɬє - - 0,79 0 0,0061 0,0726 

ɑɟɬɜɟɪɬɟ - - 1,03 0 -0,001 0,0523 

 

           ɉɪɢɣɦɚєɦɨ  ɹɤ ɛɿɥьɲɟ ɡ ɨɞɟɪɠɚɧɢɯ ɡɧɚɱɟɧь 
  : 

ɦkHɦymm cc /19.52)(max,max,   

  Ⱥɧɚɥɨɝɿɱɧɢɦ ɱɢɧɨɦ ɜɢɡɧɚɱɚєɦɨ  ɞɥɹ ɥɿɬɚɤɿɜ əɤ – 42 ɬɚ Ⱥɇ – 140. 

           Ʌіɬɚɤ əɤ - 42, ɞɥɹ ɹɤɨɝɨ kHFn 5.269  

           Ɂɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ [1, ɩ. 5.52] ɜɢɡɧɚɱɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 
Fd ɧɚ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ ɿ ɪɚɞɿɭɫ ɤɪɭɝɚ Re , ɪɿɜɧɨɜɟɥɢɤɨɝɨ ɩɥɨɳɿ 
ɜɿɞɛɢɬɤɚ ɩɧɟɜɦɚɬɢɤɚ ɤɨɥɟɫɚ ɧɚ ɩɨɤɪɢɬɬɿ: 

ɤɇjKd
n

Fn
Fd f

k

85.800,12,1
4

5.269
  

ɞɟ ;  (ɩɪɢɣɦɚєɦɨ ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ [1, ɬɚɛɥ. 30] ɞɥɹ 
ɞɿɥɹɧɨɤ ɩɨɤɪɢɬɬɿɜ ɝɪɭɩɢ Ⱥ ɩɪɢ ) 

ɦ
Pa

Fd
17,0

1088,014,3

1085.80
Re

6

3








 

          ȼɪɚɯɨɜɭɸɱɢ ɜɤɚɡɿɜɤɢ [1, ɩ.ɩ. 5.3-5.6, 5.15, 5.16 ɿ 5.24-5.26] 

ɩɪɢɡɧɚɱɚєɦɨ ɤɨɧɫɬɪɭɤɰɿɸ ɨɞɧɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ (ɪɢɫ. 1) ɿ 
ɩɪɢɣɦɚєɦɨ ɩɪɨɟɤɬɧɿ ɤɥɚɫɢ ɛɟɬɨɧɭ ɡɚ ɦɿɰɧɿɫɬɸ ɧɚ ɪɨɡɬɹɝ ɩɪɢ ɡɝɢɧɚɧɧɿ ȼbtb4,0 

ɿ ɧɚ ɫɬɢɫɤɚɧɧɹ ȼ30 [1, ɬɚɛɥ. 20]. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɭ 
ɛɟɪɟɦɨ ɡ [1, ɬɚɛɥ. 1 ɞɨɞ. 9]: ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɪɨɡɬɹɝɭ ɩɪɢ ɡɝɢɧɚɧɧɿ  Rbtb1 = 

3,43  Ɇɉɚ; ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɜɚɠɤɨɝɨ ɛɟɬɨɧɭ                   Eb = 3.24 10
4
 Ɇɉɚ. 

ɉɟɪɟɞɛɚɱɚєɦɨ ɜɥɚɲɬɭɜɚɧɧɹ ɞɪɟɧɭɜɚɥьɧɨɝɨ ɲɚɪɭ ɿɡ ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ 
ɡɚɜɬɨɜɲɤɢ 25 ɫɦ [1, ɬɚɛɥ. 23]. 
           Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 4.4] ɜɢɡɧɚɱɚєɦɨ ɝɥɢɛɢɧɭ ɫɬɢɫɤɭɜɚɧɨʀ ɬɨɜɳɿ 
ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ ɇɫ. Ɂɚɥɟɠɧɨ ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɞɧɨ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ 

       

      



  12 

 

ɨɩɨɪɢ kHFd 85.80   ɿ ɱɢɫɥɚ ɤɨɥɿɫ ɧɚ ɨɩɨɪɿ  nɤ=4  [1, ɬɚɛɥ. 15] ɩɪɢɣɦɚєɦɨ  
ɇɫ=5 ɦ. . 
           ȼɪɚɯɨɜɭɸɱɢ ɧɚɹɜɧɿɫɬь ɲɚɪɭ ɲɬɭɱɧɨʀ ɨɫɧɨɜɢ ɡ ɧɚɫɢɩɧɨɝɨ 
ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ, ɹɤɢɣ ɩɿɞɫɬɟɥɹєɬьɫɹ ɦɚɫɢɜɨɦ ɫɭɝɥɢɧɤɭ, ɡɚ ɜɤɚɡɿɜɤɚɦɢ [1, 
ɩ. 2 ɞɨɞ. 5] ɜɢɡɧɚɱɚєɦɨ ɟɤɜɿɜɚɥɟɧɬɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ Ksl ɭ ɦɟɠɚɯ 
ɫɬɢɫɤɭɜɚɧɨʀ ɬɨɜɳɿ ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ. ɉɪɢ ɰьɨɦɭ ɩɪɢɣɦɚєɦɨ:  t1=25 ɦ.  
(ɬɨɜɳɢɧɚ ɲɚɪɭ ɩɿɫɤɭ);  t1=0 ɦ . 
            ɋɩɨɱɚɬɤɭ ɡɚ ɞɚɧɢɦɢ [1, ɬɚɛɥ. 6 ɞɨɞ. 9] ɜɢɡɧɚɱɚєɦɨ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ 
ɧɚɫɢɩɧɨɝɨ ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ 32 /105.1 ɦɆɇKsl  . ɉɨɬɿɦ ɡ ɧɨɪɦ [1, 
ɬɚɛɥ. ɞɨɞ. 4] ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɪɭɝɨɝɨ ɬɢɩɭ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, 
ɤɨɟɮɿɰɿєɧɬɚ ɩɨɪɢɫɬɨɫɬɿ ɝɪɭɧɬɭ ɟ = 0,59 ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɪɚɣɨɧɭ ɛɭɞɿɜɧɢɰɬɜɚ 
ɭ ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɿɣ ɡɨɧɿ (ɜ ɦɟɠɚɯ ɍɤɪɚʀɧɢ) ɩɪɢɣɦɚєɦɨ ɞɥɹ ɫɭɝɥɢɧɤɭ 
ɜ ɩɪɢɪɨɞɧɨɦɭ ɫɬɚɧɿ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ 3/503 ɦɆɇKs  .. 

            Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 1 ɞɨɞ. 5] ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ 
ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɤɨɟɮɿɰɿєɧɬɚ ɩɨɫɬɟɥɿ: 

3

3

331 /59.62
94.61

94.650150

1
ɦɆɇ

a

aKsKs
Ksl 








  

94.6
)25,05,04.26,1(25,0

)25,04,26,1(5,0

)5,06,1(

)6,1(5,0 2

11

2

1
3 









tDrt

tD
a r  

         ȼ ɧɚɜɟɞɟɧɢɯ ɨɛɱɢɫɥɟɧɧɹɯ ɭɦɨɜɧɢɣ ɞɿɚɦɟɬɪ ɩɟɪɟɞɚɱɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 
ɨɫɧɨɜɭ Dr ɩɪɢɣɦɚɜɫɹ ɪɿɜɧɢɦ 2,4 ɦ, ɨɫɤɿɥьɤɢ ɥɿɬɚɤ əɤ - 42 ɜɿɞɩɨɜɿɞɚє ȱV 
ɤɚɬɟɝɨɪɿʀ ɧɨɪɦɚɬɢɜɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ (ɞɢɜ. ɩɪɢɦɿɬɤɭ ɞɨ ɬɚɛɥɢɰɿ ɞɨɞ. Ⱥ). 

           Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 12] ɡɧɚɯɨɞɢɦɨ ɠɨɪɫɬɤɿɫɬь ɩɥɢɬɢ ɩɨɤɪɢɬɬɹ 
ɧɚ ɨɞɢɧɢɰɸ ɲɢɪɢɧɢ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɪɨɡɪɿɡɭ (1 ɦ): 

ɦɦKHEbtB /1028,136.0101024.3085,0085,0sup 243643             

Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.52] ɜɢɡɧɚɱɚєɦɨ ɩɪɭɠɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  ɩɥɢɬɢ 

ɦ
Kse

B
l 2.1

1059.62

1085.12
4

6

7

4 



  

       

      



  13 

 

і

           
Ɋɢɫ. 2.2. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ əɤ - 42 

          Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.52] ɡɧɚɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥьɧɿ ɦɨɦɟɧɬɢ ɜ 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɩɟɪɟɪɿɡɚɯ ɩɥɢɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɢɯ ɨɫɹɦ X ɿ Y, ɩɪɢ 
ɰɟɧɬɪɚɥьɧɨɦɭ ʀʀ ɧɚɜɚɧɬɚɠɟɧɧɿ (ɤɨɥɢ ɰɟɧɬɪ ɜɿɞɛɢɬɤɚ ɩɟɪɲɨɝɨ ɤɨɥɟɫɚ 
ɡɛɿɝɚєɬьɫɹ ɡ ɩɟɪɟɬɢɧɨɦ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɨɡɪɿɡɿɜ, ɹɤ ɰɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3): 

ɦɦkH

FdmaFdfxm
nk

i

xic

/01.320696.085.800408.085.80

85.800453,02402,085.80)()(max,



   

ɦɦkH

FdmaFdfym
nk

i

xic

/39.300112.085.801076.085.80

85.802402,02402,085.80)()(max,



   

ɞɟ  ɩɪɢɣɦɚєɬьɫɹ ɡ [1, ɬɚɛɥ. 1 ɞɨɞ. 10] ɞɥɹ ; 

xi ɿ  yi ɛɟɪɭɬь ɞɥɹ ɤɨɠɧɨɝɨ ɿ-ɝɨ ɩɨɱɢɧɚɸɱɢ ɡ ɞɪɭɝɨɝɨ ɤɨɥɟɫɚ ɨɫɧɨɜɧɨʀ 
ɨɩɨɪɢ ɡ ɧɨɪɦ[1, ɬɚɛɥ. 2 ɞɨɞ. 10] ɡɚɥɟɠɧɨ ɜɿɞ ɡɧɚɱɟɧь ɤɨɨɪɞɢɧɚɬ  ɿ 

 (ɱɢɫɥɨɜɿ ɡɧɚɱɟɧɧɹ yi  ɿ  xi ɩɨɤɚɡɚɧɿ ɧɚ ɪɢɫ. 2.3). 

Ɋɟɡɭɥьɬɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɚ, f(ɚ), ξі ,ηі , mxi і myi  ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 2. 
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Тɚɛɥɢɰя 2.2 

Ʉɨɥɟɫɨ 
  

  
xi yi 

ɉɟɪɲɟ 0,14 0,2402 - - - - 

Ⱦɪɭɝɟ  - 0,52 0 0,0453 0,1076 

Ɍɪɟɬє - - 0,52 0,82 0,0408 0,0169 

ɑɟɬɜɟɪɬɟ - - 0 0,82 0,0696 0,0112 

ɉɪɢɣɦɚєɦɨ  ɹɤ ɛɿɥьɲɟ ɡ ɨɞɟɪɠɚɧɢɯ ɡɧɚɱɟɧь :  

ɦkHɦxmm cc /01.30)(max,max,   

                Ʌіɬɚɤ Аɧ - 140, ɞɥɹ ɹɤɨɝɨ kHFn 5.84 . 

          Ɂɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ [1, ɩ. 5.52] ɜɢɡɧɚɱɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 
Fd ɧɚ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ ɿ ɪɚɞɿɭɫ ɤɪɭɝɚ Re , ɪɿɜɧɨɜɟɥɢɤɨɝɨ ɩɥɨɳɿ 
ɜɿɞɛɢɬɤɚ ɩɧɟɜɦɚɬɢɤɚ ɤɨɥɟɫɚ ɧɚ ɩɨɤɪɢɬɬɿ: 

ɤɇjKd
n

Fn
Fd f

k

7.500,12,1
2

5.84
  

ɞɟ 2.1dK ; 0.1f   (ɩɪɢɣɦɚєɦɨ ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ [1, ɬɚɛɥ. 30] ɞɥɹ ɞɿɥɹɧɨɤ 

ɩɨɤɪɢɬɬɿɜ ɝɪɭɩɢ Ⱥ ɩɪɢ ɆɉɚɆɉɚpa 0,145.0    

ɦ
Pa

Fd
19,0

1045.014,3

107.50
Re

6

3








 

           ȼɪɚɯɨɜɭɸɱɢ ɜɤɚɡɿɜɤɢ [1, ɩ.ɩ. 5.3-5.6, 5.15, 5.16 ɿ 5.24-5.26] 

ɩɪɢɡɧɚɱɚєɦɨ ɤɨɧɫɬɪɭɤɰɿɸ ɨɞɧɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ (ɪɢɫ. 1) ɿ 
ɩɪɢɣɦɚєɦɨ ɩɪɨɟɤɬɧɿ ɤɥɚɫɢ ɛɟɬɨɧɭ ɡɚ ɦɿɰɧɿɫɬɸ ɧɚ ɪɨɡɬɹɝ ɩɪɢ ɡɝɢɧɚɧɧɿ ȼbtb4,0 

ɿ ɧɚ ɫɬɢɫɤɚɧɧɹ ȼ30 [1, ɬɚɛɥ. 20]. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɭ 
ɛɟɪɟɦɨ ɡ [1, ɬɚɛɥ. 1 ɞɨɞ. 9]: ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɪɨɡɬɹɝɭ ɩɪɢ ɡɝɢɧɚɧɧɿ 

43.3btbR  Ɇɉɚ; ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɜɚɠɤɨɝɨ ɛɟɬɨɧɭ         41024.3 bE Ɇɉɚ. 
ɉɟɪɟɞɛɚɱɚєɦɨ ɜɥɚɲɬɭɜɚɧɧɹ ɞɪɟɧɭɜɚɥьɧɨɝɨ ɲɚɪɭ ɿɡ ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ 
ɡɚɜɬɨɜɲɤɢ 25 ɫɦ [1, ɬɚɛɥ. 23]. 
          Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 4.4] ɜɢɡɧɚɱɚєɦɨ ɝɥɢɛɢɧɭ ɫɬɢɫɤɭɜɚɧɨʀ ɬɨɜɳɿ 
ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ ɇɫ. Ɂɚɥɟɠɧɨ ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɞɧɨ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ 
ɨɩɨɪɢ kHFd 7.50  ɿ ɱɢɫɥɚ ɤɨɥɿɫ ɧɚ ɨɩɨɪɿ 2kn  [1, ɬɚɛɥ. 15] ɩɪɢɣɦɚєɦɨ 

5.4cH . 

           ȼɪɚɯɨɜɭɸɱɢ ɧɚɹɜɧɿɫɬь ɲɚɪɭ ɲɬɭɱɧɨʀ ɨɫɧɨɜɢ ɡ ɧɚɫɢɩɧɨɝɨ 
ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ, ɹɤɢɣ ɩɿɞɫɬɟɥɹєɬьɫɹ ɦɚɫɢɜɨɦ ɫɭɝɥɢɧɤɭ, ɡɚ ɜɤɚɡɿɜɤɚɦɢ [1, 
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ɩ. 2 ɞɨɞ. 5] ɜɢɡɧɚɱɚєɦɨ ɟɤɜɿɜɚɥɟɧɬɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ Ksl ɭ ɦɟɠɚɯ 
ɫɬɢɫɤɭɜɚɧɨʀ ɬɨɜɳɿ ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ. ɉɪɢ ɰьɨɦɭ ɩɪɢɣɦɚєɦɨ:  251 t  

(ɬɨɜɳɢɧɚ ɲɚɪɭ ɩɿɫɤɭ);  02 t . 

           ɋɩɨɱɚɬɤɭ ɡɚ ɞɚɧɢɦɢ [1, ɬɚɛɥ. 6 ɞɨɞ. 9] ɜɢɡɧɚɱɚєɦɨ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ 
ɧɚɫɢɩɧɨɝɨ ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ 32 /105.1 ɦɆɇKsl  . ɉɨɬɿɦ ɡ ɧɨɪɦ [1, 
ɬɚɛɥ. ɞɨɞ. 4] ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɪɭɝɨɝɨ ɬɢɩɭ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, 
ɤɨɟɮɿɰɿєɧɬɚ ɩɨɪɢɫɬɨɫɬɿ ɝɪɭɧɬɭ ɟ = 0,59 ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɪɚɣɨɧɭ ɛɭɞɿɜɧɢɰɬɜɚ 
ɭ ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɿɣ ɡɨɧɿ (ɜ ɦɟɠɚɯ ɍɤɪɚʀɧɢ) ɩɪɢɣɦɚєɦɨ ɞɥɹ ɫɭɝɥɢɧɤɭ 
ɜ ɩɪɢɪɨɞɧɨɦɭ ɫɬɚɧɿ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ 3/503 ɦɆɇKs  . 

            Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 1 ɞɨɞ. 5] ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ 
ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɤɨɟɮɿɰɿєɧɬɚ ɩɨɫɬɟɥɿ: 

3

3

331 /70.63
3.61

3.650150

1
ɦɆɇ

a

aKsKs
Ksl 








  

3.6
)25,05,02.26,1(25,0

)25,02.26,1(5,0

)5,06,1(

)6,1(5,0 2
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2

1
3 





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
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           ȼ ɧɚɜɟɞɟɧɢɯ ɨɛɱɢɫɥɟɧɧɹɯ ɭɦɨɜɧɢɣ ɞɿɚɦɟɬɪ ɩɟɪɟɞɚɱɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 
ɨɫɧɨɜɭ Dr ɩɪɢɣɦɚɜɫɹ ɪɿɜɧɢɦ 2,2 ɦ, ɨɫɤɿɥьɤɢ ɥɿɬɚɤ Ⱥɧ – 140 ɜɿɞɩɨɜɿɞɚє V 
ɤɚɬɟɝɨɪɿʀ ɧɨɪɦɚɬɢɜɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ (ɞɢɜ. ɩɪɢɦɿɬɤɭ ɞɨ ɬɚɛɥɢɰɿ ɞɨɞ. 3 
ɩɨɫɿɛɧɢɤɚ). 
          Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 12] ɡɧɚɯɨɞɢɦɨ ɠɨɪɫɬɤɿɫɬь ɩɥɢɬɢ ɩɨɤɪɢɬɬɹ 
ɧɚ ɨɞɢɧɢɰɸ ɲɢɪɢɧɢ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɪɨɡɪɿɡɭ (1 ɦ): 

ɦɦKHEbtB /1028,136.0101024.3085,0085,0sup 243643   

           Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.52] ɜɢɡɧɚɱɚєɦɨ ɩɪɭɠɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɩɥɢɬɢ 

ɦ
Kse

B
l 19.1

107.63

1085.12
4

6

7

4 



  

і
і

 
Ɋɢɫ.2.3. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ Аɇ – 140 
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           Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.52] ɡɧɚɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥьɧɿ ɦɨɦɟɧɬɢ ɜ 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɩɟɪɟɪɿɡɚɯ ɩɥɢɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɢɯ ɨɫɹɦ X ɿ Y, ɩɪɢ 
ɰɟɧɬɪɚɥьɧɨɦɭ ʀʀ ɧɚɜɚɧɬɚɠɟɧɧɿ (ɤɨɥɢ ɰɟɧɬɪ ɜɿɞɛɢɬɤɚ ɩɟɪɲɨɝɨ ɤɨɥɟɫɚ 
ɡɛɿɝɚєɬьɫɹ ɡ ɩɟɪɟɬɢɧɨɦ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɨɡɪɿɡɿɜ, ɹɤ ɰɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3): 

ɦɦkHFdmaFdfxm
nk

i

xic /74.147.500630,02278,07.50)()(max,  

 ɦɦkHFdmaFdfym
nk

i

xic /17977.501267,02278,07.50)()(max,    

ɞɟ  ɩɪɢɣɦɚєɬьɫɹ ɡ [1, ɬɚɛɥ. 1 ɞɨɞ. 10] ɞɥɹ 16.0
19.1

19.0


l

R
ɚ e ;          mxi 

і myi  ɛɟɪɭɬь ɞɥɹ ɤɨɠɧɨɝɨ ɿ-ɝɨ ɩɨɱɢɧɚɸɱɢ ɡ ɞɪɭɝɨɝɨ ɤɨɥɟɫɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɡ 

ɧɨɪɦ[1, ɬɚɛɥ. 2 ɞɨɞ. 10] ɡɚɥɟɠɧɨ ɜɿɞ ɡɧɚɱɟɧь ɤɨɨɪɞɢɧɚɬ  ɿ   

(ɱɢɫɥɨɜɿ ɡɧɚɱɟɧɧɹ yi  ɿ  xi ɩɨɤɚɡɚɧɿ ɧɚ ɪɢɫ. 2.4). 

           ɉɪɢɣɦɚєɦɨ  ɹɤ ɛɿɥьɲɟ ɡ ɨɞɟɪɠɚɧɢɯ ɡɧɚɱɟɧь 
:  

ɦkHɦymm cc /97,17)(max,max,   

 Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥьɬɚɬɢ ɨɛɱɢɫɥɟɧь ɫɜɿɞɱɚɬь ɩɪɨ ɬɟ, ɳɨ ɪɨɡɪɚɯɭɧɤɨɜɢɦ 
ɬɢɩɨɦ ɥɿɬɚɤɚ ɞɥɹ ɞɚɧɨɝɨ ɩɨɤɪɢɬɬɹ, ɹɤ ɿ ɩɟɪɟɞɛɚɱɚɥɨɫɹ, є ɥɿɬɚɤ Ɍɪɚɣɞɟɧɬ 3, 
ɨɫɤɿɥьɤɢ ɜɿɧ ɞɚє ɧɚɣɛɿɥьɲɟ ɡɧɚɱɟɧɧɹ 

 ɦɦɤɇmc /97.1701.3219.52max, 
 

              ȼɢɯɨɞɹɱɢ ɡ  ɦkHɦmc /19.52max,    ɞɥɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ 

ɥɿɬɚɤɚ, ɜɢɡɧɚɱɚєɦɨ md ɡɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 11] ɩɪɢ 0.1)( yxK  

(ɨɫɤɿɥьɤɢ ɠɨɪɫɬɤɿɫɬь ɩɥɢɬ ɭ ɧɚɩɪɹɦɤɚɯ X ɿ Y ɨɞɧɚɤɨɜɚ): 
ɦKHɦkkkmm yxNcd /89.680.11.119.522,1)(max,

'   

ɞɟ 2.1k   - ɩɪɢɣɦɚєɬьɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɝɨ, ɳɨ ɩɨɤɪɢɬɬɹ ɛɟɬɨɧɧɟ ɿ 
ɩɟɪɟɞɛɚɱɚєɬьɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɩɥɢɬɚɯ ɫɬɢɤɨɜɢɯ ɡ’єɞɧɚɧь ɚɛɨ ɤɪɚɣɨɜɨɝɨ 
ɚɪɦɭɜɚɧɧɹ [1, ɩ. 5.52]; 

 
1.1Nk  (ɡɚ ɧɚɹɜɧɨɫɬɿ ɧɚ ɞɿɥɹɧɤɚɯ ɩɨɤɪɢɬɬɹ ɝɪɭɩɢ Ⱥ 

ɩɿɳɚɧɨʀ ɲɬɭɱɧɨʀ ɨɫɧɨɜɢ, ɧɟ ɨɛɪɨɛɥɟɧɨʀ ɜ’ɹɠɭɱɢɦ). 
             Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 14] ɜɢɡɧɚɱɚєɦɨ ɝɪɚɧɢɱɧɢɣ ɡɝɢɧɚɥьɧɢɣ 
ɦɨɦɟɧɬ ɧɚ ɨɞɢɧɢɰɸ ɲɢɪɢɧɢ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɩɥɢɬɢ (1 ɦ): 

ɦkHɦKu
t

Rbtbjm cu /94.6918,1
6

36,0
1043,38,0

6

2
6

2

1
1sup, 

  
ɞɟ 8.0c   

– ɩɪɢɣɦɚєɬьɫɹ ɡ ɧɨɪɦ [1, ɬɚɛɥ. 31] ɞɥɹ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ ɧɚ ɞɿɥɹɧɤɚɯ 
ɝɪɭɩɢ Ⱥ ɩɪɢ ɪɨɡɬɚɲɭɜɚɧɧɿ ɚɟɪɨɞɪɨɦɭ ɧɚ ɩɿɜɧɿɱ ɜɿɞ 50ɨ

 ɩɿɜɧɿɱɧɨʀ ɲɢɪɨɬɢ;
 

18.1uk   – ɜɢɡɧɚɱɚєɬьɫɹ ɡ ɧɨɪɦ [1, ɝɪɚɮɿɤɚ 3 ɞɨɞ. 10] ɡɚɥɟɠɧɨ ɜɿɞ 
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ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɱɢɫɥɚ ɩɪɢɤɥɚɞɚɧь ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɪɢ ɡɥьɨɬɚɯ ɥɿɬɚɤɿɜ 
5100.1 dU . 

           Ɂɚɡɧɚɱɟɧɟ ɪɨɡɪɚɯɭɧɤɨɜɟ ɱɢɫɥɨ ɩɪɢɤɥɚɞɚɧь ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɨɤɪɢɬɬɹ 
 ɨɛɱɢɫɥɸєɦɨ ɜ ɬɚɤɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ. ȼɢɡɧɚɱɚєɦɨ ɱɢɫɥɨ ɩɪɢɤɥɚɞɚɧь 

ɧɚɜɚɧɬɚɠɟɧɧɹ  ɜɿɞ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɤɨɠɧɨɝɨ ɬɢɩɭ ɥɿɬɚɤɚ ɡɚ ɩɪɨɟɤɬɧɢɣ 
ɫɬɪɨɤ ɫɥɭɠɛɢ ɩɨɤɪɢɬɬɹ Ɍ, ɹɤɢɣ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.54] ɞɥɹ 
ɠɨɪɫɬɤɢɯ ɩɨɤɪɢɬɬɿɜ ɩɨɜɢɧɟɧ ɩɪɢɣɦɚɬɢɫɹ ɪɿɜɧɢɦ 20 ɪɨɤɚɦ: 

- ɞɥɹ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3: 
4

111 1062050001  NnU a
 

- ɞɥɹ ɥɿɬɚɤɚ əɤ – 42: 
5

222 106.520140002  NnU a
 

- ɞɥɹ ɥɿɬɚɤɚ Ⱥɇ – 140: 
5

333 108,12090001  NnU a
 

 Ɂɚɥɟɠɧɨ ɜɿɞ ɜɿɞɧɨɲɟɧɧɹ ɰɟɧɬɪɚɥьɧɢɯ ɦɨɦɟɧɬɿɜ mci i mcd  ɜɿɞ 
ɧɚɜɚɧɬɚɠɟɧь ɜɿɞɩɨɜɿɞɧɨ ɿ-ɝɨ ɿ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɿɜ, ɚ ɬɚɤɨɠ ɜɿɞ 
ɩɪɢɣɧɹɬɢɯ ɡ ɧɨɪɦ [1, ɝɪɚɮɿɤ 4 ɞɨɞ. 10]  , ɡɧɚɱɟɧь ɨɛɱɢɫɥɸєɦɨ 
ɟɤɜɿɜɚɥɟɧɬɧɟ ɱɢɫɥɨ ɩɪɢɤɥɚɞɚɧь ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɨɩɨɪɢ ɿ-ɝɨ ɬɢɩɭ ɥɿɬɚɤɚ ɧɚ 
ɩɨɤɪɢɬɬɹ , ɩɪɢɜɟɞɟɧɟ ɞɨ ɩɪɢɤɥɚɞɚɧь ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɨɩɨɪɢ 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɥɿɬɚɤɚ: 
          ɞɥɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3 ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
Mcd = mci = mc,max=68.89kHɦ*ɦ/ɦ 

5100.1  iei UU  

         ɞɥɹ ɞɪɭɝɨɝɨ (ɿ=2) ɬɢɩɭ ɥɿɬɚɤɚ əɤ – 42  ɡ ɭɪɚɯɭɜɚɧɧɹɦ 

mc2 = mc,max=32.01kHɦ*ɦ/ɦ 

46.0
89.68

01.322 
cd

c

m

m
 U2 = 5.6*10

5 

Ue2 = 

         ɞɥɹ ɬɪɟɬьɨɝɨ (ɿ=3) ɬɢɩɭ ɥɿɬɚɤɚ Ⱥɧ – 140  ɡ ɭɪɚɯɭɜɚɧɧɹɦ 

mc3 = mc,max=17.97kHɦ*ɦ/ɦ 

26.0
89.68

97.173 
cd

c

m

m
 U3 = 1.8*10

5 

Ue3 = 

          Ɍɨɞɿ: 
 

 

ɞɟ n = 3 ɨɡɧɚɱɚє ɱɢɫɥɨ ɬɢɩɿɜ ɥɿɬɚɤɿɜ, ɹɤɿ ɜɪɚɯɨɜɭɸɬьɫɹ, ɚ ɿ – ɩɨɪɹɞɤɨɜɢɣ 
ɧɨɦɟɪ ɬɢɩɭ ɥɿɬɚɤɚ. 
            Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 10] ɩɟɪɟɜɿɪɹєɦɨ ɦɿɰɧɿɫɬь ɩɥɢɬɢ: 
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 (ɧɚ 1,5%) 
ɉɪɢɣɧɹɬɚ ɬɨɜɳɢɧɚ ɩɥɢɬɢ (t=0,36 ɦ) ɜɿɞɩɨɜɿɞɚє ɭɦɨɜɚɦ ɦɿɰɧɨɫɬɿ. 
         ɉɪɢɡɧɚɱɚєɦɨ ɪɨɡɦɿɪɢ ɩɥɢɬ ɩɨɤɪɢɬɬɹ ɜ ɩɥɚɧɿ ɿ ɜɢɛɢɪɚєɦɨ ɤɨɧɫɬɪɭɤɰɿʀ 
ɞɟɮɨɪɦɚɰɿɣɧɢɯ ɲɜɿɜ. 
          Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.27 ɿ 5.28] ɜɿɞɫɬɚɧь ɦɿɠ ɩɨɡɞɨɜɠɧɿɦɢ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɲɜɚɦɢ ɫɬɢɫɤɚɧɧɹ ɩɪɢɣɦɚєɦɨ 7,5 ɦ (ɩɪɢ ɲɢɪɢɧɿ ɌɁɉɋ 
ɚɟɪɨɞɪɨɦɭ ɤɥɚɫɭ ȼ, ɳɨ ɞɨɪɿɜɧɸє 42 ɦ, ɩɟɪɟɞɛɚɱɚєɬьɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹ  

ɛɟɬɨɧɨɭɤɥɚɞɚɥьɧɢɯ ɦɚɲɢɧ ɡ ɲɢɪɢɧɨɸ ɡɚɯɜɚɬɭ 7,5 ɦ). Ɉɫɤɿɥьɤɢ ɬɨɜɳɢɧɚ 
ɩɥɢɬ ɩɨɤɪɢɬɬɹ , ɰɿ ɲɜɢ ɩɨɬɪɿɛɧɨ ɜɢɤɨɧɭɜɚɬɢ [2, ɪɢɫ. 15.4]. 
 

3. ɉɪɢɤɥɚɞ 2. Ɋɨɡɪɚɯɭɧɨɤ ɞɜɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ ɧɚ ɩɿɳɚɧɿɣ 
ɲɬɭɱɧɿɣ ɨɫɧɨɜɿ. 
ȼɢɯɿɞɧɿ ɞɚɧɿ: 
 Ʉɥɚɫ ɚɟɪɨɞɪɨɦɭ-Ⱥ. Ɍɢɩɢ ɥɿɬɚɤɿɜ, ɹɤɿ ɛɭɞɭɬь ɟɤɫɩɥɭɚɬɭɜɚɬɢɫɹ ɧɚ 
ɚɟɪɨɞɪɨɦɿ: Аɧ -124-100, Іɥ-96, F28.Ɇɤ2HTP. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɥɿɬɚɤɿɜ: 
 Ʌіɬɚɤ Аɧ - 124-100: Fn = 1835,1 ɤɇ; nk = 10; ɚɌ = 1,01 ɦ; ɜɌ = 1,71 ɦ;           
    na = 5; pa = 1,1 Ɇɉɚ. 
 Ʌіɬɚɤ Іɥ-96: Fn = 718,8 ɤɇ; nk = 4; ɚɌ = 1,1 ɦ; ɜɌ = 1,49 ɦ; na = 2;  

pa = 1,08 Ɇɉɚ. 
 Ʌіɬɚɤ F28.Ɇɤ2000HTP: Fn = 138,5 ɤɇ; nk = 2; ɚɌ = 0,55 ɦ; ɜɌ = 0 ɦ; na 

= 1; pa = 0,69 Ɇɉɚ. 
 ɋɟɪɟɞɧьɨɪɿɱɧɚ ɤɿɥьɤɿɫɬь ɡɥьɨɬɿɜ ɥɿɬɚɤɿɜ ɡɚ ɬɢɩɚɦɢ: ɞɥɹ            
Ⱥɇ-124-100N1=3000 ɡɥ/ɪɿɤ; ɞɥɹ ȱɥ-96 N2=23000 ɡɥ/ɪɿɤ; ɞɥɹ F28.Ɇɤ2000HTP 
N3=7000 ɡɥ/ɪɿɤ. 
 Ⱦɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɚ ɡɨɧɚ - ȱȱȱ, ɧɚ ɩɿɜɧɿɱ ɜɿɞ 50 -43 ɩɿɜɧɿɱɧɨʀ 
ɲɢɪɨɬɢ. Ɍɢɩ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ - 1. Ƚɪɭɧɬ ɩɪɢɪɨɞɧɨʀ ɨɫɧɨɜɢ ɩɨɤɪɢɬɬɹ - 
ɝɥɢɧɚ (ɟ=0,74). 
 Ɇɿɫɰɟɜɿ ɛɭɞɿɜɟɥьɧɿ ɦɚɬɟɪɿɚɥɢ – ɳɟɛɿɧь (100 ɿ 80 Ɇɉɚ). Ɉɫɧɨɜɧɿ 
ɦɟɬɚɥɭɪɝɿɣɧɿ ɪɿɡɧɨɡɟɪɧɢɫɬɿ ɲɥɚɤɢ. 

Ɋɨɡɪɚɯɭɧɨɤ: 
 ȼɢɤɨɧɭєɦɨ ɪɨɡɪɚɯɭɧɨɤ ɩɨɤɪɢɬɬɹ ɧɚ ɞɿɥɹɧɤɚɯ ɝɪɭɩɢ Ⱥ [1, ɩ. 5.48]. 
 1. Ɂɚ ɚɧɚɥɨɝɿєɸ ɡ ɩ. 1 ɩɪɢɤɥɚɞɭ 1 ɞɥɹ ɥɿɬɚɤɚ Ⱥɇ -124-100, ɹɤɢɣ ɦɚє 
ɧɚɣɛɿɥьɲɟ ɧɨɪɦɚɬɢɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɫɧɨɜɧɭ ɨɩɨɪɭ Fn = 1835,1 ɤɇ, 
ɡɧɚɯɨɞɢɦɨ: 

ɤɇjKd
n

Fn
Fd f

k

22.2310,126,1
10

1.1835
  

ɦ
Pa

Fd
26,0

101.114,3

1022.231
Re

6

3








 

Kd=1.26, jf=1.0 ɜɢɛɢɪɚєɦɨ ɡ ɧɨɪɦɚɬɢɜɿɜ ( ɋɇɢɉ ɬɚɛɥɢɰɹ 30 ɫɬ 18) 
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 2. ȼɪɚɯɨɜɭɸɱɢ ɜɤɚɡɿɜɤɢ ɩɭɧɤɬɿɜ, ɩɟɪɟɥɿɱɟɧɢɯ ɜ ɩ. 3 ɩɪɢɤɥɚɞɭ 1, ɚ 
ɬɚɤɨɠ ɧɨɪɦ [1, ɩ.ɩ. 5.20, 5.21, 5.32, 5.33] ɿ ɩɪɢɦɿɬɤɭ ɞɨ ɬɚɛɥ. 1, ɩɪɢɣɦɚєɦɨ 
ɤɨɧɫɬɪɭɤɰɿɸ ɞɜɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ (ɪɢɫ.3.1) ɡ ɫɭɦɿɳɟɧɢɦɢ 
ɲɜɚɦɢ ɭ ɜɟɪɯɧьɨɦɭ ɿ ɧɢɠɧьɨɦɭ ɲɚɪɚɯ. ɉɟɪɟɞɛɚɱɚєɦɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ 
ɜɟɪɯɧьɨɝɨ ɲɚɪɭ ɩɨɤɪɢɬɬɹ ɛɟɬɨɧɭ ɩɪɨɟɤɬɧɢɯ ɤɥɚɫɿɜ ȼbtb4,0 ɿ ȼ30 ( ɬɚɛɥɢɰɹ 20 
ɫɬ 13) ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (Rbtb1 = 3,43 Ɇɉɚ,               Eb1 = 

3,24 10
4
 Ɇɉɚ), ɞɥɹ ɧɢɠɧьɨɝɨ ɲɚɪɭ - ȼbtb2,8 ɿ ȼ20 (Rbtb2 = 2,26 Ɇɉɚ, Eb2 = 

2,60 10
4
 Ɇɉɚ). ɒɬɭɱɧɭ ɨɫɧɨɜɭ ɡ ɩɿɫɤɨɰɟɦɟɧɬɭ ɩɪɢɣɦɚєɦɨ 30 ɫɦ.        ( 

ɋɇɢɉ ɬɚɛɥɢɰɹ 23 ɫɬ. 15) 

           3. Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ.4.4] ɜɢɡɧɚɱɚєɦɨ ɝɥɢɛɢɧɭ ɫɬɢɫɤɭɜɚɧɨʀ ɬɨɜɳɿ 
ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ ɇɫ. Ɂɚɥɟɠɧɨ ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɞɧɨ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ 

ɨɩɨɪɢ kHFd 22.231  ɿ ɱɢɫɥɨ ɤɨɥɿɫ ɧɚ ɨɩɨɪɿ nɤ=10 [1, ɬɚɛɥ. 15] ɩɪɢɣɦɚєɦɨ 
ɇɫ=6 ɦ. ȼ ɦɟɠɚɯ ɰɿєʀ ɬɨɜɳɿ ʉɪɭɧɬɨɜɚ ɨɫɧɨɜɚ ɫɤɥɚɞɟɧɚ ɡ ɫɭɩɿɫɤɭ ɩɢɥɭɜɚɬɨɝɨ, 

ɞɥɹ ɹɤɨʀ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɤɚɡɿɜɨɤ [1, ɩ.4 ɩɪɢɦɿɬɤɚ ɞɨɞ.4] ɡɧɚɯɨɞɢɦɨ 
ɪɨɡɪɚɯɭɧɤɨɜɟ ɡɧɚɱɟɧɧɹ Ʉs 

3/602,150 ɦɆɇKs     
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Ɋɢɫ.3.1 Ʉɨɧɫɬɪɭɤɰɿɹ ɞɜɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ:            
1- ɛɟɬɨɧ ɩɪɨɟɤɬɧɢɯ ɤɥɚɫɿɜ ȼbtb4,0 ɿ ȼ30; 2 - ɨɞɢɧ ɲɚɪ ɩɟɪɝɚɦɿɧɭ; 3- ɛɟɬɨɧ 
ɩɪɨɟɤɬɧɢɯ ɤɥɚɫɿɜ ȼbtb2,8 ɿ ȼ20; 4 - ɞɜɚ ɲɚɪɢ ɩɟɪɝɚɦɿɧɭ; 5-ɩɿɫɤɨɰɟɦɟɧɬ;       6 

– ɫɭɩɿɫɨɤ ɩɢɥɭɜɚɬɢɣ. 
 4. Ɂɚ ɞɚɧɢɦɢ [1, ɬɚɛɥ.5 ɞɨɞ.9] ɜɢɡɧɚɱɚєɦɨ ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ 
ɧɚɫɢɩɧɨɝɨ ɩɿɫɤɨɰɟɦɟɧɬɭ:  
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Ɂ ɧɨɪɦ [1, ɬɚɛɥ. ɞɨɞ.4] ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɟɪɲɨɝɨ ɬɢɩɭ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, 
ɤɨɟɮɿɰɿєɧɬɚ ɩɨɪɢɫɬɨɫɬɿ ɝɪɭɧɬɭ ɟ=0,74 ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɪɚɣɨɧɭ ɛɭɞɿɜɧɢɰɬɜɚ 
ɭ ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɿɣ ɡɨɧɿ ɩɪɢɣɦɚєɦɨ ɞɥɹ ɝɥɢɧɢ ɜ ɩɪɢɪɨɞɧɨɦɭ ɫɬɚɧɿ 
ɤɨɟɮɿɰɿєɧɬ ɩɨɫɬɟɥɿ  3

3 /60 ɦɆɇKs  . 

 Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɞɨɞ.5] ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ 
ɤɨɟɮɿɰɿєɧɬɚ ɩɨɫɬɟɥɿ: 
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  ȼ ɧɚɜɟɞɟɧɢɯ ɨɛɱɢɫɥɟɧɧɹɯ ɭɦɨɜɧɢɣ ɞɿɚɦɟɬɪ ɩɟɪɟɞɚɱɿ ɧɚɜɚɧɬɚɠɟɧɧɹ 

ɧɚ ɨɫɧɨɜɭ  ɩɪɢɣɦɚɜɫɹ ɪɿɜɧɢɦ 3,6 ɦ, ɨɫɤɿɥьɤɢ ɥɿɬɚɤ Ⱥɇ -124-100 

ɜɿɞɩɨɜɿɞɚє ȱ ɤɚɬɟɝɨɪɿʀ ɧɨɪɦɚɬɢɜɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. 
 5. Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 12] ɜɢɡɧɚɱɚєɦɨ ɠɨɪɫɬɤɨɫɬɿ ɩɥɢɬ 
ɜɟɪɯɧьɨɝɨ ɿ ɧɢɠɧьɨɝɨ ɲɚɪɿɜ ɩɨɤɪɢɬɬɹ: 

ɦɦKHEbtB /1028,136.0101024.3085,0085,0sup 243643 
ɦɦKHEbtB /1048.028.010106,2085,0085,0inf 243643   

    Ɂɝɿɞɧɨ ɡ ɩɨɥɨɠɟɧɧɹɦɢ [1, ɩ.5.20] ɡɚ ɧɚɹɜɧɿɫɬɸ ɜ ɩɨɤɪɢɬɬɿ ɫɭɦɿɳɟɧɢɯ ɲɜɿɜ 
ɠɨɪɫɬɤɿɫɬь ɩɥɢɬ ɧɢɠɧьɨɝɨ ɲɚɪɭ ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ ɠɨɪɫɬɤɿɫɬь ɩɥɢɬ 
ɜɟɪɯɧьɨɝɨ ɲɚɪɭ ɛɿɥьɲɟ ɧɿɠ ɭ 2 ɪɚɡɢ: 

238,0
28.1

48.0

sup

inf


B

B ( ɭɦɨɜɚ ɜɢɤɨɧɭєɬьɫɹ) 

 6.Ɂɚɦɿɧɸєɦɨ ɩɪɢɣɧɹɬɭ ɤɨɧɫɬɪɭɤɰɿɸ ɞɜɨɲɚɪɨɜɨɝɨ ɩɨɤɪɢɬɬɹ ɭɦɨɜɧɢɦ 
ɨɞɧɨɲɚɪɨɜɢɦ ɛɟɬɨɧɧɢɦ ɩɨɤɪɢɬɬɹɦ ɡ ɫɭɦɚɪɧɨɸ ɠɨɪɫɬɤɿɫɬɸ: 

ɦɦKHBBB /1076.11048.01028,1infsup 2444   

 7. Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ.5.52] ɩɪɭɠɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɥɢɬɢ 
ɭɦɨɜɧɨɝɨ ɨɞɧɨɲɚɪɨɜɨɝɨ ɩɨɤɪɢɬɬɹ: 
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1076.1
4

6

7

4 



  

 8. ȼɪɚɯɨɜɭɸɱɿ ɝɟɨɦɟɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ 
Ⱥɇ -124-100 (ɪɢɫ.3.2) ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ a, f(a), , , mxi і myi  ,  
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Ɋɢɫ.3.2 Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ Аɇ -124-100. 

 

Ɍɚɛɥɢɰɹ 3.1 ɉɪɨɦɿɠɧɿ ɪɟɡɭɥьɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɪɢɬɬɹ 

Ʉɨɥɟɫɨ 

 

f(a) 
  

mxi myi 
ɉɟɪɲɟ 0,36 0,1534 - - - - 

Ⱦɪɭɝɟ - - 0 2.37 0.0072 -0.0195 

Ɍɪɟɬє - - 0 4.75 0,0 0.0 

ɑɟɬɜɟɪɬɟ - - 1,4 4.75 -0,0002 -0.0042 

ɉɹɬɟ - - 1,4 2.37 -0.0004 -0.0126 

ɒɨɫɬɟ - - 1,4 0 -0,0155 0.0314 

ɋьɨɦɟ - - 1,4 2.37 -0.0004 -0.0126 

ȼɨɫьɦɟ - - 1,4 4.75 -0.0002 -0.0042 

Ⱦɟɜɹɬɟ - - 0 4.75 0,0 0.0 

Ⱦɟɫɹɬɟ - - 0 2.37 0,0072 -0.0195 

 

 9. ȼɢɡɧɚɱɚєɦɨ ɦɚɤɫɢɦɚɥьɧɿ ɡɝɢɧɚɥьɧɿ ɦɨɦɟɧɬɢ ɩɪɢ ɰɟɧɬɪɚɥьɧɨɦɭ 
ɧɚɜɚɧɬɚɠɟɧɧɿ ɩɥɢɬɢ ɭɦɨɜɧɨɝɨ ɨɞɧɨɲɚɪɨɜɨɝɨ ɩɨɤɪɢɬɬɹ: 

 
nk

i

xic ɦɦkHFdmaFdfxm /33,322,23100072,00072,022,231)()(max,

 
nk

i

c ɦɦkHym /26,70314,022,231)(max,
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 ȼɿɞɩɨɜɿɞɧɨ ɞɨ [1, ɩ.5.52] ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ  ɫɭɦɚ ɦɨɦɟɧɬɿɜ 
ɜɿɞ ɞɿʀ ɬɪɟɬьɨɝɨ ɿ ɱɟɬɜɟɪɬɨɝɨ ɤɨɥɟɫɚ ɧɟ ɜɪɚɯɨɜɭɜɚɥɚɫь, ɨɫɤɿɥьɤɢ ɦɚɥɚ ɜɿɞ'єɦɧɟ 
ɡɧɚɱɟɧɧɹ. 
      10. ɉɪɢɣɦɚєɦɨ  ɹɤ ɛɿɥьɲɟ ɡ ɨɞɟɪɠɚɧɢɯ ɡɧɚɱɟɧь 

: 

ɦkHɦymm cc /26,7)(max,max,   

 Ⱥɧɚɥɨɝɿɱɧɨ ɜɢɡɧɚɱɚєɦɨ ɞɥɹ ɥɿɬɚɤɚ Іɥ-96: 

ɤɇjKd
n

Fn
Fd f

k

42.2260,126,1
4

8.718
  

ɦ
Pa

Fd
26,0

1008,114,3

1042.226
Re

6

3








 

3

3

331 /1,66
85,81

85,860120

1
ɦɆɇ

a

aKsKs
Ksl 








  

85,8
)3,05,06,36,1(3,0

)3,06,36,1(5,0

)5,06,1(

)6,1(5,0 2

11

2

1
3 









tDrt

tD
a r  

ɦ
Kse

B
l 72,0

101,66

1076,1
4

6

7

4 



  

 ȼɪɚɯɨɜɭɸɱɿ ɝɟɨɦɟɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ ȱɥ - 

96 ɌȾ (ɪɢɫ. 3.3) ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ a, f(a), , , mxi і myi , ɬɚɛɥ.2. 

 
Ɋɢɫ. 3.3 Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ Іɥ-96: 
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Ɍɚɛɥɢɰɹ 3.2 ɉɪɨɦɿɠɧɿ ɪɟɡɭɥьɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɪɢɬɬɹ 

Ʉɨɥɟɫɨ 
 

f(a) 
  

mxi myi 

ɉɟɪɲɟ 0,36 0,1534 - - - - 

Ⱦɪɭɝɟ - - 3,05 - 0,0146 0,0022 

Ɍɪɟɬє   3,05 4,13 0,0007 -0,0018 

ɑɟɬɜɟɪɬɟ   - 4,13 0,0066 -0,0000 

 

 ȼɢɡɧɚɱɚєɦɨ ɦɚɤɫɢɦɚɥьɧɿ ɡɝɢɧɚɥьɧɿ ɦɨɦɟɧɬɢ ɩɪɢ ɰɟɧɬɪɚɥьɧɨɦɭ 
ɧɚɜɚɧɬɚɠɟɧɧɿ ɩɥɢɬɢ ɭɦɨɜɧɨɝɨ ɨɞɧɨɲɚɪɨɜɨɝɨ ɩɨɤɪɢɬɬɹ: 

 
nk

i

xic ɦɦkHFmaFdfxm /)()(max,
 

 
nk

i

xic ɦɦkHFdmaFdfɭm /49,042,2260066,0)()(max,
 

 ɉɪɢɣɦɚєɦɨ  ɹɤ ɛɿɥьɲɟ ɡ ɨɞɟɪɠɚɧɢɯ ɡɧɚɱɟɧь 
: 

ɦkHɦymm cc /49,0)(max,max, 
 

 
Ⱥɧɚɥɨɝɿɱɧɨ ɜɢɡɧɚɱɚєɦɨ ɞɥɹ ɥɿɬɚɤɚ F28.Ɇɤ2HTP: 

ɤɇjKd
n

Fn
Fd f

k

1,830,12,1
2

5,138
  

ɦ
Pa

Fd
19,0

1069,014,3

101,83
Re

6

3








 

3

3

331 /1,69
6,51

6,560120

1
ɦɆɇ

a

aKsKs
Ksl 








  

6,5
)3,05,04,26,1(3,0

)3,04,26,1(5,0

)5,06,1(

)6,1(5,0 2

11

2

1
3 









tDrt

tD
a r  

ɦ
Kse

B
l 71,0

101,69

1076,1
4

6

7

4 



  
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Ɋɢɫ. 3.4 Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ 28.Mk2HTP: 

 

Ɍɚɛɥɢɰɹ 3.3 ɉɪɨɦɿɠɧɿ ɪɟɡɭɥьɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɪɢɬɬɹ 

Ʉɨɥɟɫɨ 
 

f(a) 
  

mxi myi 

ɉɟɪɲɟ 0,26 0,1831 - - - - 

Ⱦɪɭɝɟ - - 0,77 0 0,0724 0,0126  
 
nk

i

xic ɦɦkHFdmaFdfxm /01,60724,01,83)()(max,

 

 
nk

i

xic ɦɦkHFdmaFdfɭm /04,10126,01,83)()(max,
 

 Ɋɨɡɪɚɯɭɧɤɨɜɢɦ ɬɢɩɨɦ ɥɿɬɚɤɚ ɞɥɹ ɞɚɧɨɝɨ ɩɨɤɪɢɬɬɹ, є ɥɿɬɚɤ            Ⱥɧ-

124-100, ɨɫɤɿɥьɤɢ ɜɿɧ ɞɚє ɧɚɣɛɿɥьɲɟ ɡɧɚɱɟɧɧɹ 
 ɦkHɦmc /5,001,626,7max,   

 11. Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 21 ɿ 22] ɜɢɡɧɚɱɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɿ 
ɡɝɢɧɚɥьɧɿ ɦɨɦɟɧɬɢ ɜ ɩɥɢɬɚɯ ɜɟɪɯɧьɨɝɨ ɿ ɧɢɠɧьɨɝɨ ɲɚɪɿɜ ɞɜɨɲɚɪɨɜɨɝɨ 
ɩɨɤɪɢɬɬɹ ɿɡ ɫɭɦɿɳɟɧɢɦɢ ɲɜɚɦɢ ɩɪɢ:  ɦkHɦmc /26,7max,   

ɦkHɦ

B

B

mK
m

c

d /34,6

1028,1

1048,0
1

26,72,1

sup

inf
1

4

4

max,

'

sup, 










  

ɦKHɦmmkm dcsnfd /37,234,626,72,1sup,max,

'

,   

ɞɟ  - ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɩɪɢɣɦɚєɬьɫɹ ɞɥɹ ɞɜɨɲɚɪɨɜɢɯ ɩɨɤɪɢɬɬɿɜ ɡ 
ɫɭɦɿɳɟɧɢɦɢ ɲɜɚɦɢ ɩɪɢ ɜɥɚɲɬɭɜɚɧɧɿ ɫɬɢɤɨɜɢɯ ɡ'єɞɧɚɧь ɭ ɜɟɪɯɧьɨɦɭ ɲɚɪɿ 
[1, ɩ.5.32]. 
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 12. Ɂɚ ɮɨɪɦɭɥɨɸ ɧɨɪɦ [1, ɮɨɪɦɭɥɚ 14 ɩ.5.54] ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ 
ɝɪɚɧɢɱɧɢɯ ɡɝɢɧɚɥьɧɢɯ ɦɨɦɟɧɬɿɜ ɞɥɹ ɩɥɢɬ ɜɟɪɯɧьɨɝɨ ɿ ɧɢɠɧьɨɝɨ ɲɚɪɿɜ 
ɩɨɤɪɢɬɬɹ: 

ɦkHɦKu
t

Rbtbjm cu /3,2115,1
6

19,0
1043,39,0

6

2
6

2

1
1sup,   

ɦkHɦKmKu
t

Rbtbjm cu /3,1924,115,1
6

20,0
1026.29,0

6

2
6

2

2

2sup,   

ɞɟ 24,1mK  - ɩɨɩɪɚɜɤɨɜɢɣ ɤɨɟɮɿɰɿєɧɬ ɜɢɡɧɚɱɚєɬьɫɹ ɡɚ ɞɚɧɢɦɢ [1, ɝɪɚɮɿɤ 6 

ɞɨɞ.10] ɡɚɥɟɠɧɨ ɜɿɞ ɬɨɜɳɢɧɢ ɩɥɢɬɢ ɜɟɪɯɧьɨɝɨ ɲɚɪɭ ɦt 3,01  ; 15,1Ku . 

8,0cj - ɩɪɢɣɦɚєɦɨ ɡ ɧɨɪɦ [1, ɬɚɛɥ.31 ] ɞɥɹ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ ɧɚ 
ɞɿɥɹɧɤɚɯ ɝɪɭɩɢ Ⱥ.   

15,1uK - ɜɢɡɧɚɱɚєɬьɫɹ ɡ ɧɨɪɦ[1,ɝɪɚɮ.3.ɞɨɞ.10] ɡɚɥɟɠɧɨ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ 
ɱɢɫɥɚ ɩɪɢɤɥɚɞɚɧь ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɪɢ ɡɥьɨɬɚɯ ɥɿɬɚɤɿɜ 5105,3 Ud  

  ȼɢɡɧɚɱɚєɦɨ ɱɢɫɥɨ ɩɪɢɤɥɚɞɚɧь ɧɚɜɚɧɬɚɠɟɧь Ui  ɡɚ ɩɪɨɟɤɬɧɢɣ ɫɬɪɨɤ ɫɥɭɠɛɢ 
ɩɨɤɪɢɬɬɹ T, ɹɤɢɣ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɧɨɪɦɚɦɢ [1, ɩ.5.54 ] ɪɿɜɧɢɣ 20 ɪɨɤɿɜ. 
Ⱦɥя ɥіɬɚɤɚ Аɧ-124-100 

4

111 106600002030001  NnU a
 

Ⱦɥя ɥіɬɚɤɚ Іɥ-96 
5

222 106,446000020230001  NnU a
 

Ⱦɥя ɥіɬɚɤɚ F28.Ɇɤ2HTP 
5

332 104,11400002070001  NnU a  

Ɂɚɥɟɠɧɨ ɜɿɞ ɜɿɞɧɨɲɟɧɧɹ ɰɟɧɬɪɚɥьɧɢɯ ɦɨɦɟɧɬɿɜ mci i mcd  ɜɿɞ ɩɪɢɣɧɹɬɢɯ ɡ 
ɧɨɪɦ [1, ɝɪɚɮɿɤ 4,ɞɨɞ. 10] Ui. Ɉɛɱɢɫɥɸєɦɨ ɟɤɜɿɜɚɥɟɧɬɧɟ ɱɢɫɥɨ ɩɪɢɤɥɚɞɚɧь 
ɧɚɜɚɧɬɚɠɟɧɧɹ. 
Ⱦɥя ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥіɬɚɤɚ Аɧ-124-100 

Mcd = mci = mc,max = 7,26kHɦ/ɦ 

 13. Ɂɚ ɮɨɪɦɭɥɨɸ ɧɨɪɦ [1, ɮɨɪɦɭɥɚ 10 ɩ.5.58] ɩɟɪɟɜɿɪɹєɦɨ ɦɿɰɧɿɫɬь 
ɲɚɪɿɜ ɩɨɤɪɢɬɬɹ: 

 

 
 ɉɪɢɣɧɹɬɚ ɤɨɧɫɬɪɭɤɰɿɹ ɞɜɨɲɚɪɨɜɨɝɨ ɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ ɜɿɞɩɨɜɿɞɚє 
ɭɦɨɜɚɦ ɦɿɰɧɨɫɬɿ. 
 14. Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ.ɩ. 5.27 ɿ 5.28] ɜɿɞɫɬɚɧь ɦɿɠ ɩɨɡɞɨɜɠɧɿɦɢ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɲɜɚɦɢ ɫɬɢɫɤɚɧɧɹ  ɭ ɜɟɪɯɧьɨɦɭ ɲɚɪɿ ɩɨɤɪɢɬɬɹ ɩɪɢɣɦɚєɦɨ 
7,5 ɦ (ɩɪɢ ɲɢɪɢɧɿ ɌɁɉɋ ɚɟɪɨɞɪɨɦɭ ɤɥɚɫɭ Ⱥ, ɳɨ ɞɨɪɿɜɧɸє 45 ɦ, 
ɩɟɪɟɞɛɚɱɚєɦɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɛɟɬɨɧɨɭɤɥɚɞɚɥьɧɢɯ ɦɚɲɢɧ ɡ ɲɢɪɢɧɨɸ ɡɚɯɜɚɬɭ 
7,5 ɦ). Ɂɚ ɭɦɨɜɚɦɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɪɢɬɬɹ ɭ ɜɟɪɯɧьɨɦɭ ɲɚɪɿ ɦɿɠ ɩɥɢɬɚɦɢ 
ɦɚɸɬь ɛɭɬɢ ɜɥɚɲɬɨɜɚɧɿ ɫɬɢɤɨɜɿ ɡ'єɞɧɚɧɧɹ, ɬɨɦɭ ɡɚɡɧɚɱɟɧɿ ɲɜɢ ɫɥɿɞ 
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ɜɢɤɨɧɭɜɚɬɢ ɲɩɭɧɬɨɜɢɦɢ [2, ɪɢɫ 15.4, ɲɨɜ ɡɚ ɬɢɩɨɦ ȱȱ]. Ɉɫɤɿɥьɤɢ ɬɨɜɳɢɧɚ 
ɜɟɪɯɧьɨɝɨ ɲɚɪɭ ɦɦt 3026.01   ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ [1, ɩ. 5.28] ɦɿɠ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɲɜɚɦɢ ɩɨɫɟɪɟɞɢɧɿ ɩɨɬɪɿɛɧɨ ɜɥɚɲɬɭɜɚɬɢ ɞɨɞɚɬɤɨɜɢɣ 
ɩɨɡɞɨɜɠɧɿɣ ɧɟɫɩɪɚɜɠɧɿɣ ɲɨɜ ɫɬɢɫɤɚɧɧɹ ɡɿ ɲɬɢɪɹɦɢ [2, ɪɢɫ 15.4 ɲɨɜ ɡɚ 
ɬɢɩɨɦ ȱ "ɛ"]. ɉɪɢɣɦɚєɦɨ ɲɬɢɪɿ ɞɿɚɦɟɬɪɨɦ 22 ɦɦ ɡɚɜɞɨɜɠɤɢ 50 ɫɦ ɡ ɤɪɨɤɨɦ 
35 ɫɦ [2, ɬɚɛɥ. 15.5]. ȼɿɞɫɬɚɧь ɦɿɠ ɩɨɩɟɪɟɱɧɢɦɢ ɲɜɚɦɢ ɫɬɢɫɤɚɧɧɹ ɭ 
ɜɟɪɯɧьɨɦɭ ɲɚɪɿ ɩɪɢɣɦɚє 5 ɦ. 
 ȼɿɞɫɬɚɧь ɦɿɠ ɩɨɡɞɨɜɠɧɿɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɲɜɚɦɢ ɫɬɢɫɤɚɧɧɹ ɜ 
ɧɢɠɧьɨɦɭ ɲɚɪɿ ɩɨɤɪɢɬɬɹ ɬɚɤɨɠ ɩɪɢɣɦɚєɦɨ 7,5 ɦ. ɐɿ ɲɜɢ ɦɚɸɬь ɛɭɬɢ 
ɧɚɫɤɪɿɡɧɢɦɢ ɝɥɚɞɤɢɦɢ ɛɟɡ ɫɬɢɤɨɜɢɯ ɡ'єɞɧɚɧь. Ɂɝɿɞɧɨ ɡ [1, ɩ. 5.30] ɞɨɜɠɢɧɭ 
ɩɥɢɬ ɧɢɠɧьɨɝɨ ɲɚɪɭ ɩɪɢɡɧɚɱɚєɦɨ 10 ɦ. ɉɨɩɟɪɟɱɧɿ ɲɜɢ - ɧɟɫɩɪɚɜɠɧɿ 
ɫɬɢɫɤɚɧɧɹ ɛɟɡ ɲɬɢɪɿɜ. 
 ɬɚɤɢɦ ɱɢɧɨɦ, ɩɥɢɬɢ ɜɟɪɯɧьɨɝɨ ɲɚɪɭ ɜ ɩɥɚɧɿ ɛɭɞɭɬь ɦɚɬɢ ɪɨɡɦɿɪɢ 
3,75 ɧɚ 5 ɦ, ɧɢɠɧьɨɝɨ ɲɚɪɭ 7,5 ɧɚ 10 ɦ. 
 

4. ɉɪɢɤɥɚɞ 3. Ɋɨɡɪɚɯɭɧɨɤ ɚɫɮɚɥьɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ 

ȼɢɯɿɞɧɿ ɞɚɧɿ: 
Ʉɥɚɫ ɚɟɪɨɞɪɨɦɭ – ȼ. Ɍɢɩɢ ɥɿɬɚɤɿɜ, ɹɤɿ ɛɭɞɭɬь ɟɤɫɩɥɭɚɬɭɜɚɬɢɫɹ ɧɚ ɚɟɪɨɞɪɨɦɿ: 
Тɪɚɣɞɟɧɬ 3, əɤ – 42, Аɇ – 140. 
Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 Ʌіɬɚɤ Тɪɚɣɞɟɧɬ 3: ɧɨɪɦɚɬɢɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɫɧɨɜɧɭ ɨɩɨɪɭ 

ɤɇFn 1,305 ; ɱɢɫɥɨ ɤɨɥɿɫ ɧɚ ɨɫɧɨɜɧɿɣ ɨɩɨɪɿ 4kn ; ɜɿɞɫɬɚɧь ɦɿɠ 

ɰɟɧɬɪɚɦɢ ɜɿɞɛɢɬɤɿɜ ɤɨɥɿɫ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɦaT 3.01  , ɦaT 65.02  , 

ɦaT 3.03  ,; ɱɢɫɥɨ ɨɫɟɣ ɧɚ ɨɫɧɨɜɧɿɣ ɨɩɨɪɿ 3.0an ,; ɜɧɭɬɪɿɲɧɿɣ ɬɢɫɤ 
ɩɨɜɿɬɪɹ ɜ ɩɧɟɜɦɚɬɢɤɚɯ ɤɨɥɿɫ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ Ɇɉɚpa 14.1 ,. 

 Ʌіɬɚɤ əɤ – 42: ɤɇFn 5.269   ,  4kn , ɦaT 62.0 , ɦbT 98.0 , 

2an , Ɇɉɚpa 88,0 . 

 Ʌіɬɚɤ Аɧ – 140: ɤɇFn 5.84   ,  2kn , ɦaT 5.0 , , 1an , 

Ɇɉɚpa 45,0 .    

ɋɟɪɟɞɧьɨɪɿɱɧɟ ɱɢɫɥɨ ɡɥьɨɬɿɜ (ɡɥ/ɪɿɤ):  ɞɥɹ Ɍɪɚɣɞɟɧɬ 3 ɪіɤɡɥN /50001  ; 

ɞɥɹ əɤ – 42 ɪіɤɡɥN /140002  ; ɞɥɹ Ⱥɇ – 140 ɪіɤɡɥN /90003  . 

Ɋɨɡɬɚɲɭɜɚɧɧɹ ɪɚɣɨɧɭ ɛɭɞɿɜɧɢɰɬɜɚ – ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɚ ɡɨɧɚ (ɜ ʀʀ 
ɩɿɜɧɿɱɧɿɣ ɱɚɫɬɢɧɿ), ɧɚ ɩɿɜɧɿɱ ɜɿɞ 50ɨ

 ɩɿɜɧɿɱɧɨʀ ɲɢɪɨɬɢ. 
Ɍɢɩ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ – 2. Ƚɪɭɧɬ ɩɪɢɪɨɞɧɨʀ ɨɫɧɨɜɢ ɩɨɤɪɢɬɬɹ – 

ɫɭɝɥɢɧɨɤ (ɡ ɤɨɟɮɿɰɿєɧɬɨɦ ɩɨɪɢɫɬɨɫɬɿ ɟ = 0,59). Ɇɿɫɰɟɜɿ ɛɭɞɿɜɟɥьɧɿ ɦɚɬɟɪɿɚɥɢ 
– ɳɟɛɿɧь (80 Ɇɉɚ), ɝɪɭɛɨ - ɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɚ ɝɪɭɧɬɨɝɪɚɜɿɣɧɿ ɫɭɦɿɲɿ. 

Ɋɨɡɪɚɯɭɧɨɤ: 
 Ɋɨɡɪɚɯɭɧɨɤ ɩɨɤɪɢɬɬɹ ɜɢɤɨɧɭєɦɨ ɧɚ ɞɿɥɹɧɤɚɯ ɝɪɭɩ Ⱥ [1, ɩ.5.48]. 
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Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.65] ɪɨɛɢɦɨ ɜɢɫɧɨɜɨɤ, ɳɨ ɩɪɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɪɢɬɬɹ 
ɥɿɬɚɤ Ⱥɇ – 140  ɧɟ ɩɨɜɢɧɟɧ ɜɪɚɯɨɜɭɜɚɬɢɫɹ, ɨɫɤɿɥьɤɢ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɣɨɝɨ 
ɨɫɧɨɜɧɭ ɨɩɨɪɭ ɤɇFn 5.843   ɦɟɧɲɟ ɩɨɥɨɜɢɧɢ ɧɚɣɛɿɥьɲɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 

ɤɇFn 1,3051   ɜɿɞ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3 kH
F

F

n

n 5.028.0
1.305

5.84

1

3  .            

ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɥɿɬɚɤɿɜ Ɍɪɚɣɞɟɧɬ 3, 
əɤ – 42 (ɞɥɹ ɥɿɬɚɤɚ əɤ – 42 kH

F

F

n

n 5.088.0
1.305

5.269

1

2   ). 

Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. ɩ. 5.6, 5.34-5.36] ɩɪɢɡɧɚɱɚєɦɨ ɤɨɧɫɬɪɭɤɰɿɸ ɩɨɤɪɢɬɬɹ 
(ɪɢɫ. 4.1). Ɂ ɧɨɪɦ [1, ɬɚɛɥɢɰɹ 2, 5 ɿ 6 ɞɨɞ. 9] ɩɪɢɣɦɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɿɚɥɿɜ: ɳɿɥьɧɨɝɨ ɚɫɮɚɥьɬɨɛɟɬɨɧɧɭ ɿɡ ɫɭɦɿɲɟɣ ɦɚɪɨɤ ȱ ɿ 
ȱȱ ɜɿɞɩɨɜɿɞɧɨ ɆɉɚEab

2

1 105.12    ɿ ɆɉɚEab

2

2 1010   (ɩɪɢ ɪɨɡɪɚɯɭɧɤɨɜɿɣ 
ɬɟɦɩɟɪɚɬɭɪɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɭ +15ɨ

 ɋ ɭ ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɿɣ ɡɨɧɿ); 
ɳɟɛɟɧɸ ɡ ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɟɧɸ ɦɿɰɧɿɫɬɸ ɩɪɢ ɫɬɢɫɤɚɧɧɿ 80 Ɇɉɚ, ɨɛɪɨɛɥɟɧɨɝɨ 
ɜ’ɹɡɤɢɦ ɛɿɬɭɦɨɦ ɫɩɨɫɨɛɨɦ ɡɦɿɲɭɜɚɧɧɹ ɜ ɭɫɬɚɧɨɜɰɿ, ɆɉɚE

2

3 107   (ɞɥɹ 
ɪɚɣɨɧɭ ɡ ɩɨɦɿɪɧɢɦ ɤɥɿɦɚɬɨɦ ɭ ȱȱȱ ɞɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɿɣ ɡɨɧɿ); ɳɟɛɟɧɸ ɡ 
ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɟɧɸ ɡ ɝɪɚɧɢɱɧɨɸ ɦɿɰɧɿɫɬɸ ɩɪɢ ɫɬɢɫɤɚɧɧɿ 80 Ɇɉɚ, 
ɭɤɥɚɞɟɧɨɝɨ ɫɩɨɫɨɛɨɦ ɪɨɡɤɥɢɧɸɜɚɧɧɹ ɧɨɪɦ [1, ɬɚɛɥɢɰɹ 2, 5 ɿ 6 ɞɨɞ. 9]; 
ɝɪɚɜɟɥɢɫɬɨɝɨ ɩɿɫɤɭ ɆɉɚE

2

5 105.1  . Ɇɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɫɭɝɥɢɧɤɭ ɜ 
ʉɪɭɧɬɨɜɿɣ ɨɫɧɨɜɿ ɩɪɢɣɦɚєɦɨ ɡɚ ɞɚɧɢɦɢ ɧɨɪɦ [1,ɞɨɞ. 9 ɿ ɩ.5.60]

 ɆɉɚE 28 . 

 
Ɋɢɫ.4.1.Ʉɨɧɫɬɪɭɤɰɿɹ ɚɫɮɚɥьɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ:        

       

      



  28 

 

 1-ɳɿɥьɧɢɣ ɚɫɮɚɥьɬɨɛɟɬɨɧ ɿɡ ɫɭɦɿɲɿ ɦɚɪɤɢ ȱ ɬɢɩɭ Ⱥ; 2-ɳɿɥьɧɢɣ 
ɚɫɮɚɥьɬɨɛɟɬɨɧ ɿɡ ɫɭɦɿɲɿ ɦɚɪɤɢ ȱȱ ɬɢɩɭ Ȼ; 3-ɳɟɛɿɧь ɡ ɝɪɚɧɢɱɧɨɸ ɦɿɰɧɿɫɬɸ 
ɩɪɢ ɫɬɢɫɤɚɧɧɿ 80 Ɇɉɚ, ɨɛɪɨɛɥɟɧɢɣ ɛɿɬɭɦɨɦ ɡɦɿɲɭɜɚɧɧɹɦ ɜ ɭɫɬɚɧɨɜɰɿ;        
4-ɳɟɛɿɧь ɡ ɝɪɚɧɢɱɧɨɸ ɦɿɰɧɿɫɬɸ ɩɪɢ ɫɬɢɫɤɚɧɧɿ 80 Ɇɉɚ ɭɤɥɚɞɟɧɢɣ ɫɩɨɫɨɛɨɦ 
ɪɨɡɤɥɢɧɸɜɚɧɧɹ; 5-ɝɪɚɜɟɥɢɫɬɢɣ ɩɿɫɨɤ; 6-ɫɭɝɥɢɧɨɤ. 
              ɋɭɦɚɪɧɚ ɬɨɜɳɢɧɚ ɲɚɪɿɜ ɩɪɢɡɧɚɱɟɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɤɪɢɬɬɹ: 

ɦtttttttot 95.07.014,006,005,054321   

              Ɂɝɿɞɧɨ ɡ ɧɨɪɦ [1, ɩ. 5.64] ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ ɨɞɧɨɤɨɥɿɫɧɨɝɨ 
ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ Fe  ɞɥɹ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3, ɹɤɢɣ ɦɚє ɧɚɣɛɿɥьɲɟ 
ɧɨɪɦɚɬɢɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɫɧɨɜɧɭ ɨɩɨɪɭ Fn ɿ ɦɨɠɥɢɜɨ є ɪɨɡɪɚɯɭɧɤɨɜɢɦ 
ɞɥɹ ɩɨɤɪɢɬɬɹ. Ⱦɥɹ ɰьɨɝɨ ɜɢɤɨɧɭєɦɨ ɬɚɤɿ ɩɪɨɦɿɠɧɿ ɨɛɱɢɫɥɟɧɧɹ. 
              Тɪɚɣɞɟɧɬ 3 

          Ɋɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ 

ɤɇjKd
n

Fn
Fd f

k

34.950,125,1
4

1.305
  

ɞɟ kd ɿ γf ɩɪɢɣɦɚєɦɨ ɡ ɧɨɪɦ [1, ɬɚɛɥ. 30]. 
          Ɇɿɧɿɦɚɥьɧɭ ɜɿɞɫɬɚɧь ɦɿɠ ɧɚɣɛɥɢɠɱɢɦɢ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ (ɭ 
ɩɪɨɦɿɠɤɭ)  ɜɢɡɧɚɱɚєɦɨ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɝɟɨɦɟɬɪɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɨɪɢ 
(ɪɢɫ. 2), ɜɡɹɬɢɯ ɡ ɧɨɪɦ [1, ɤɪɟɫɥɟɧɧɹ 10 ɞɨɞ. 10]; 

ɦ
Ɋɚɉ

Fdɚɚ ɬ 37,0
1014,114,34,1

1034,95
265,0

4,1
2

6

3








  

          Ɇɚɤɫɢɦɚɥьɧɚ ɜɿɞɫɬɚɧь ɦɿɠ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ (ɦɿɠ ɰɟɧɬɪɚɦɢ 
ʀɯɧɿɯ ɜɿɞɛɢɬɤɿɜ, ɪɢɫ. 2): 

ɦaɚ Td 65,065,0 22   

Ɂɚ ɭɦɨɜɢ ɜɢɤɨɧɚɧɧɹ: 

ɦa
ttot 185.0

2

37.0

2
95.0   

3.165.02295.0  dtot at  

           Ɂɧɚɱɟɧɧɹ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ Fe ɩɨɬɪɿɛɧɨ 
ɜɢɡɧɚɱɢɬɢ ɡɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.64] ɡɚ ɮɨɪɦɭɥɨɸ 

 

ɹɤɚ ɪɿɜɧɨɡɧɚɱɧɚ  

ɞɟ  

         Ⱦɥɹ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3 
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48,234.95lg
37,0

95.02
lg

37.0

3,04
lg

4lg






ɫ  

Ɍɨɞɿ ɤɇFe
c 3021010 48,2   

 

əɤ – 42 

            Ɋɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ 

ɤɇjKd
n

Fn
Fd f

k

85,800,12,1
4

5,269
  

ɞɟ kd ɿ γf ɩɪɢɣɦɚєɦɨ ɡ ɧɨɪɦ [1, ɬɚɛɥ. 30]. 
            Ɇɿɧɿɦɚɥьɧɭ ɜɿɞɫɬɚɧь ɦɿɠ ɧɚɣɛɥɢɠɱɢɦɢ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ (ɭ 
ɩɪɨɦɿɠɤɭ)  ɜɢɡɧɚɱɚєɦɨ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɝɟɨɦɟɬɪɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɨɪɢ 
(ɪɢɫ. 3), ɜɡɹɬɢɯ ɡ ɧɨɪɦ [1, ɤɪɟɫɥɟɧɧɹ 10 ɞɨɞ. 10]; 

ɦ
Ɋɚɉ

Fdɚɚ ɬ 33,0
1088,014,34,1

1085,80
262,0

4,1
2

6

3








  

           Ɇɚɤɫɢɦɚɥьɧɚ ɜɿɞɫɬɚɧь ɦɿɠ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ (ɦɿɠ ɰɟɧɬɪɚɦɢ 
ʀɯɧɿɯ ɜɿɞɛɢɬɤɿɜ, ɪɢɫ. 3): 

ɦbaɚ TTd 16,198,062,0 2222   

Ɂɚ ɭɦɨɜɢ ɜɢɤɨɧɚɧɧɹ: 

165.02/33.0
2

95.0 
a

ttot

 
 

32,2295.0  dtot at  

           Ɂɧɚɱɟɧɧɹ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ Fe ɩɨɬɪɿɛɧɨ 
ɜɢɡɧɚɱɢɬɢ ɡɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.64] ɡɚ ɮɨɪɦɭɥɨɸ 

 
ɹɤɚ ɪɿɜɧɨɡɧɚɱɧɚ  

ɞɟ  

Ⱦɥɹ ɥɿɬɚɤɚ əɤ – 42  

31,285,80lg
33,0

95,02
lg

33,0

16,14
lg

4lg






ɫ  

Ɍɨɞɿ ɤɇFe
c 2041010 31,2    

          ɉɟɪɟɤɨɧɭєɦɨɫɹ, ɳɨ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɬɢɩɨɦ ɥɿɬɚɤɚ ɞɥɹ ɞɚɧɨɝɨ ɩɨɤɪɢɬɬɹ, 
ɹɤ ɿ ɩɟɪɟɞɛɚɱɚɥɨɫɹ є ɥɿɬɚɤ Ɍɪɚɣɞɟɧɬ 3, ɨɫɤɿɥьɤɢ ɜɿɧ ɦɚє ɛɿɥьɲɟ ɨɞɧɨɤɨɥɿɫɧɟ 
ɟɤɜɿɜɚɥɟɧɬɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ Fe (302ɤɇ > 204 ɤɇ). 
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ɉɟɪɟɜɿɪɤɚ ɩɪɨɝɢɧɭ ɩɨɤɪɢɬɬɹ 

         Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 28] ɜɢɡɧɚɱɚєɦɨ ɞɿɚɦɟɬɪ ɤɪɭɝɚ, ɪɿɜɧɨɜɟɥɢɤɨɝɨ 
ɩɥɨɳɿ ɜɿɞɛɢɬɤɚ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ Fe ɜɿɞ 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɚ 

ɦ
p

Fe
De

a

58,0
1014,114,3

10302
22

6

3








 

         ɋɟɪɟɞɧɿɣ ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɛɚɝɚɬɨɲɚɪɨɜɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɤɪɢɬɬɹ, 
ɜɤɥɸɱɚɸɱɢ ɲɬɭɱɧɭ ɨɫɧɨɜɭ 

Mɉɚ

t

tEtEtEtEabtEab
Emt

tot

2

5544332211

1004,4
95,0

4,040008,035008,0450









 

Ɉɛɱɢɫɥɢɜɲɢ ɜɿɞɧɨɲɟɧɧɹ 

070,0
1004,4

28
2





Emt

E
 

64.1
58,0

95,0


De

ttot  

ɡ ɧɨɦɨɝɪɚɦɢ [1, ɤɪɟɫɥɟɧɧɹ 7 ɞɨɞ. 10] ɜɢɡɧɚɱɚєɦɨ ɤɨɟɮɿɰɿєɧɬ 41,0R  

Ⱦɚɥɿ ɡɧɚɯɨɞɢɦɨ ɟɤɜɿɜɚɥɟɧɬɧɢɣ ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɧɟɠɨɪɫɬɤɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 
ɩɨɤɪɢɬɬɹ (ɜɤɥɸɱɚɸɱɢ ɲɬɭɱɧɭ ɨɫɧɨɜɭ) ɿ ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ 

ɆɉɚkEmtEed
22 1065,141,01004,4   

Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 26] ɜɢɡɧɚɱɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɜɿɞɧɨɫɧɢɣ ɩɪɨɝɢɧ 
ɩɨɤɪɢɬɬɹ ɜɿɞ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ Fe 

00619,0
1065,1

14,1
9,09,0

2





Eed

Pa
d  

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɞɚɧɿ ɩɪɨ ɿɧɬɟɧɫɢɜɧɿɫɬь ɪɭɯɭ ɥɿɬɚɤɿɜ Ɍɪɚɣɞɟɧɬ 3 ɿ             əɤ 
– 42 (ɹɤɿ ɜɤɥɸɱɟɧɿ ɭ ɪɨɡɪɚɯɭɧɨɤ), ɡɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.65] ɡɧɚɯɨɞɢɦɨ 
ɩɪɢɜɟɞɟɧɭ ɩɨɜɬɨɪɸɜɚɧɿɫɬь ɩɪɢɤɥɚɞɚɧь  ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. 
Ɂɧɚɱɟɧɧɹ  ɜɢɡɧɚɱɚєɦɨ ɡɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 29]: 

ɞɨɛɡɥknNiNr niai

ni

i

ɞɨɞ /1817531,014,380,117,13
1

)( 


 

ɞɟ  ɨɡɧɚɱɚє ɤɿɥьɤɿɫɬь ɬɢɩɿɜ ɥɿɬɚɤɿɜ, ɹɤɿ ɜɪɚɯɨɜɭɸɬьɫɹ, ɚ                      

- ɩɨɪɹɞɤɨɜɢɣ ɧɨɦɟɪ ɥɿɬɚɤɚ. ȼ ɪɨɡɪɚɯɭɧɤɚɯ ɧɟɠɨɪɫɬɤɢɯ ɩɨɤɪɢɬɬɿɜ ɧɚ 
ɜɿɞɧɨɫɧɢɣ ɩɪɨɝɢɧ ɫɥɿɞ ɩɪɢɣɦɚɬɢ  . 

 Ɋɟɡɭɥьɬɚɬɢ ɩɪɨɦɿɠɧɢɯ ɨɛɱɢɫɥɟɧь  ɡɚɩɢɫɭєɦɨ ɭ ɬɚɛɥɢɱɧɿɣ ɮɨɪɦɿ 
(ɬɚɛɥ. 10). Ɂɚɡɧɚɱɢɦɨ, ɳɨ ɬɚɛɥɢɱɧɿ ɜɟɥɢɱɢɧɢ  ɿ   ɜɿɞɧɨɫɹɬьɫɹ ɞɨ 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɿɜ (Ɍɪɚɣɞɟɧɬ 3). 
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Тɚɛɥɢɰя 4.1 Ɉɛɱɢɫɥɟɧɧɹ ɩɪɢɜɟɞɟɧɨʀ ɩɨɜɬɨɪɸɜɚɥьɧɨɫɬɿ ɩɪɢɤɥɚɞɚɧь 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3. 

Ɍɢɩ 
ɥɿɬɚɤɚ 

 

Ɇɉ
ɚ 

 

ɦ   

 

[1, ɤɪɟɫɥɟɧɧɹ 
11 ɞɨɞ.10] 

 

Ɂɥ/ɞɨɛɭ 

 

Ɍɪɚɣɞɟɧɬ 3 1,14 0,58 1,0 1,0 1,0 13,70 1,0 

əɤ – 42 0,88 0,53 0,92 0,77 0,1 38,36 1,0 

Ƚɪɚɧɢɱɧɢɣ ɜɿɞɧɨɫɧɢɣ ɩɪɨɝɢɧ ɩɨɤɪɢɬɬɹ  ɩɪɢɣɦɚєɦɨ ɡ [1, ɝɪɚɮɿɤ «ɚ» 
ɤɪɟɫɥɟɧɧɹ 8 ɞɨɞ. 10] ɞɥɹ ɫɭɝɥɢɧɤɭ, ɜɪɚɯɨɜɭɸɱɢ ɬɢɫɤ ɩɨɜɿɬɪɹ ɜ ɩɧɟɜɦɚɬɢɤɚɯ 
ɤɨɥɿɫ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɚ Ɇɉɚpa 14,1  ɿ ɩɪɢɜɟɞɟɧɭ 
ɩɨɜɬɨɪɸɜɚɧɿɫɬь ɩɪɢɤɥɚɞɚɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨɛɡɥNr /18  ɡɥ/ɞɨɛɭ: 

3102,6 u  

 ɉɟɪɟɜɿɪɹєɦɨ ɭɦɨɜɭ ɧɨɪɦ [1, ɮɨɪɦɭɥɚ 25]: 
0062,0102,60,100619,0 3  

ujd c  (ɧɚ 0,16 %),  

ɞɟ (ɩɪɢɣɦɚєɦɨ ɡ ɧɨɪɦ [1, ɩ. 5.60] ɞɥɹ ɞɿɥɹɧɨɤ ɩɨɤɪɢɬɬɹ ɝɪɭɩɢ Ⱥ). 
     Ɉɬɠɟ, ɩɨɤɪɢɬɬɹ ɭ ɝɪɚɧɢɱɧɨɦɭ ɫɬɚɧɿ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɜɿɞɧɨɫɧɨɝɨ ɩɪɨɝɢɧɭ 
ɡɚɞɨɜɨɥьɧɹє ɧɨɪɦɚɬɢɜɧɿ ɜɢɦɨɝɢ. 

ɉɟɪɟɜɿɪɤɚ ɦɿɰɧɨɫɬɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɧɢɯ ɲɚɪɿɜ ɩɨɤɪɢɬɬɹ ɧɚ ɪɨɡɬɹɝ ɩɪɢ 
ɡɝɢɧɚɧɧɿ. 

Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ. 5.64] ɩɪɢ 11.006.005.021  tttab  

ɡɧɚɯɨɞɢɦɨ ɨɞɧɨɤɨɥɿɫɧɟ ɟɤɜɿɜɚɥɟɧɬɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ 
ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3, ɧɚ ɹɤɟ ɩɨɜɢɧɟɧ ɜɢɤɨɧɭɜɚɬɢɫɹ ɡɚɡɧɚɱɟɧɢɣ ɪɨɡɪɚɯɭɧɨɤ 
ɦɿɰɧɨɫɬɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɧɢɯ ɲɚɪɿɜ. Ⱦɥɹ ɰьɨɝɨ ɩɟɪɟɜɿɪɹєɦɨ ɭɦɨɜɭ: 

ɦa
tab 185.0

2

37.0

2
11.0    

Ɋɟɡɭɥьɬɚɬ ɩɟɪɟɜɿɪɤɢ ɩɨɤɚɡɭє, ɳɨ ɲɭɤɚɧɟ ɡɧɚɱɟɧɧɹ ɨɞɧɨɤɨɥɿɫɧɨɝɨ 
ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɢɬɢ ɹɤ  kHFF de 34.95

 
Ⱥɧɚɥɨɝɿɱɧɨ ɜɢɡɧɚɱɚєɦɨ ɞɥɹ ɥɿɬɚɤɚ   Аɇ – 140. 

ɦa
tab 165.0

2

33.0

2
11.0    

kHFF de 85.80  

ɉɟɪɟɤɨɧɭєɦɨɫɹ, ɳɨ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɬɢɩɨɦ ɥɿɬɚɤɚ ɞɥɹ ɞɚɧɨɝɨ ɩɨɤɪɢɬɬɹ ɩɪɢ 
ɩɟɪɟɜɿɪɰɿ ɦɿɰɧɨɫɬɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɧɢɯ ɲɚɪɿɜ ɧɚ ɪɨɡɬɹɝ ɩɪɢ ɡɝɢɧɚɧɧɿ є ɥɿɬɚɤ 
Ɍɪɚɣɞɟɧɬ 3, ɨɫɤɿɥьɤɢ ɜɿɧ ɦɚє ɛɿɥьɲɟ ɪɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 

 kHkHFe 85.8034.95  . 
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Ⱦɥɹ ɡɧɚɣɞɟɧɨɝɨ ɡɧɚɱɟɧɧɹ kHFe 34.95  ɡɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 28] 
ɜɢɡɧɚɱɚєɦɨ 

ɦ
p

Fe
De

a

33,0
1014,114,3

1034.95
22

6

3








 

Ɂɚ ɚɧɚɥɨɝɿєɸ ɡ ɜɢɡɧɚɱɟɧɧɹɦ  (ɩ. 6 ɪɨɡɪɚɯɭɧɤɭ) ɨɛɱɢɫɥɸєɦɨ ɫɟɪɟɞɧɿɣ 
ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɧɢɯ ɲɚɪɿɜ 

Mɉɉ

t

tEabtEab
Emt

tot

2

2211

1091,10
11,0

06,010005,0120









 

Ɍɚɤɢɦ ɠɟ ɱɢɧɨɦ ɨɛɱɢɫɥɸєɦɨ ɫɟɪɟɞɧɿɣ ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɲɚɪɿɜ ɩɨɤɪɢɬɬɹ 
ɩɿɞ ɚɫɮɚɥьɬɨɛɟɬɨɧɨɦ (ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ): 

Mɉɉ

ttt

tEtEtE
Emt

2

543

554433

1013.3
4.03.014.0

4,015003,035014,070













 

Ɉɛɱɢɫɥɢɜɲɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ: 
089,0

1013,3

28
2





Emt

E  

64,1
58,0

95,0


De

ttot  

ɡ ɧɨɦɨɝɪɚɦɢ [1, ɤɪɟɫɥɟɧɧɹ 7 ɞɨɞ. 10] ɡɧɚɯɨɞɢɦɨ . ɉɿɫɥɹ ɰьɨɝɨ 
ɜɢɡɧɚɱɚєɦɨ ɟɤɜɿɜɚɥɟɧɬɧɢɣ ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɲɚɪɿɜ ɩɨɤɪɢɬɬɹ ɩɿɞ 
ɚɫɮɚɥьɬɨɛɟɬɨɧɨɦ ɡ ʉɪɭɧɬɨɜɨɸ ɨɫɧɨɜɨɸ ɜɤɥɸɱɧɨ 

ɆɉɚkEmEe
22 104085,145,01013.3   

Ɉɛɱɢɫɥɢɜɲɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ: 

74.7
104085.1

1091.10
2

2






e

ab

E

E

 

33.0
33,0

11,0

1


e

ab

D

t  

Ɂ ɧɨɦɨɝɪɚɦɢ [1, ɤɪɟɫɥɟɧɧɹ 9 ɞɨɞ. 10] ɡɧɚɯɨɞɢɦɨ ɩɢɬɨɦɭ ɧɚɩɪɭɝɭ ɪɨɡɬɹɝɭ ɩɪɢ 
ɡɝɢɧɚɧɧɿ ɜ ɧɢɠɧьɨɦɭ ɲɚɪɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɭ r = 1,65, ɹɤɚ ɜɿɞɩɨɜɿɞɚє 
ɡɧɚɱɟɧɧɸ . 

ɇɚɣɛɿɥьɲɚ ɧɚɩɪɭɝɚ ɪɨɡɬɹɝɭ ɩɪɢ ɡɝɢɧɚɧɧɿ ɜ ɧɢɠɧьɨɦɭ ɲɚɪɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɭ 

Ɇɉɚparr 88.114.165.1   

ȼɢɤɨɧɚɜɲɢ ɧɟɨɛɯɿɞɧɿ ɩɪɨɦɿɠɧɿ ɨɛɱɢɫɥɟɧɧɹ (ɬɚɛɥ. 3.2), ɡɚ ɮɨɪɦɭɥɨɸ          
[1, ɮɨɪɦɭɥɚ 29] ɡɧɚɯɨɞɢɦɨ ɩɪɢɜɟɞɟɧɭ ɩɨɜɬɨɪɸɜɚɧɿɫɬь ɩɪɢɤɥɚɞɚɧɧɹ  
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ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɹɤɚ ɜɪɚɯɨɜɭєɬьɫɹ ɩɪɢ  ɩɟɪɟɜɿɪɰɿ ɦɿɰɧɨɫɬɿ 
ɚɫɮɚɥьɬɨɛɟɬɨɧɧɢɯ ɲɚɪɿɜ 

ɞɨɛɡɥknNiNr niai

ni

i

ɞɨɞ /363611,0236,380,127,13
1

)( 
       

Тɚɛɥɢɰя 4.2 .  Ɉɛɱɢɫɥɟɧɧɹ ɩɪɢɜɟɞɟɧɨʀ ɩɨɜɬɨɪɸɜɚɥьɧɨɫɬɿ ɩɪɢɤɥɚɞɚɧь 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ 3. 

Ɍɢɩ ɥɿɬɚɤɚ 
 

Ɇɉɚ 

 

ɦ   

 

[1, ɤɪɟɫɥɟɧɧɹ 
11 ɞɨɞ.10] 

 

Ɂɥ/ɞɨɛɭ 

 

Ɍɪɚɣɞɟɧɬ 3 1,14 0,33 1,0 1,0 1,0 13,70 2,0 

əɤ – 42 0,88 0,34 1,03 0,77 0,11 38,36 2,0 

ȼ ɬɚɛɥ. 3.2 ɡɧɚɱɟɧɧɹ  ɿ  ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɬɢɦ, ɳɨ ɜɢɡɧɚɱɚɸɬьɫɹ 
ɡɚ ɦɟɬɨɞɢɤɨɸ ɨɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɧɹ  ɜ ɩ. 14 ɪɨɡɪɚɯɭɧɤɭ. 
Ɂɚ ɞɚɧɢɦɢ [1, ɬɚɛɥ. 2 ɞɨɞ. 9] ɩɪɢ ɡɧɚɱɟɧɧɿ ɞɨɛɡɥNr /5036   ɡɥ/ɞɨɛɭ ɿ 
ɪɨɡɪɚɯɭɧɤɨɜɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɚɫɮɚɥьɬɨɛɟɬɨɧɭ ɩɥɸɫ 15ɨ

 ɋ (ɜ ȱȱȱ ɞɨɪɨɠɧьɨ-
ɤɥɿɦɚɬɢɱɧɿɣ ɡɨɧɿ) ɩɪɢɣɦɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɳɿɥьɧɨɝɨ ɚɫɮɚɥьɬɨɛɟɬɨɧɭ 
ɿɡ ɫɭɦɿɲɿ ɦɚɪɤɢ ȱȱ ɜ ɧɢɠɧьɨɦɭ ɲɚɪɿ ɧɚ ɪɨɡɬɹɝ ɩɪɢ ɡɝɢɧɚɧɧɿ ɆɉɚRd 1.2 . 

ɉɟɪɟɜɿɪɹєɦɨ ɭɦɨɜɭ [1, ɮɨɪɦɭɥɚ 27]: 
ɆɉɚRɆɉɚ dcr 1.21.20,188.1    (ɧɚ 10,5%) 

Ɉɬɠɟ, ɩɨɬɪɿɛɧɚ ɦɿɰɧɿɫɬь ɲɚɪɿɜ ɚɫɮɚɥьɬɨɛɟɬɨɧɭ ɧɚ ɪɨɡɬɹɝ ɩɪɢ ɡɝɢɧɚɧɧɿ 
ɡɚɛɟɡɩɟɱɟɧɚ. 
 

5. ɉɪɢɤɥɚɞ 4. Ɋɨɡɪɚɯɭɧɨɤ ɳɟɛɟɧɟɜɨɝɨ ɩɨɤɪɢɬɬɹ. 
ȼɢɯɿɞɧɿ ɞɚɧɿ: 
Ʉɥɚɫ ɚɟɪɨɞɪɨɦɭ - ȼ. Ɍɢɩɢ ɥɿɬɚɤɿɜ, ɹɤɿ ɛɭɞɭɬь ɟɤɫɩɥɭɚɬɭɜɚɬɢɫɹ ɧɚ ɚɟɪɨɞɪɨɦɿ: 
Тɪɚɣɞɟɧɬ-3, əɤ-42, Аɧ - 140. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɿɬɚɤɿɜ: 
 Ʌіɬɚɤ Тɪɚɣɞɟɧɬ-3: Fn = 305,1 ɤɇ; nk = 4; ɚɌ = 0,3 ɦ;                 ɚɌ = 
0,65 ɦ; ɚɌ = 0,3 ɦ;   ɜɌ = 0 ɦ; na = 1;  pa = 1,14 Ɇɉɚ. 
 Ʌіɬɚɤ əɤ-42: Fn = 269,5 ɤɇ; nk = 4; ɚɌ = 0,62 ɦ; ɜɌ = 0,98 ɦ;   na = 2;  pa 

= 0,88 Ɇɉɚ. 
 Ʌіɬɚɤ Аɧ - 140 : Fn = 84,5 ɤɇ; nk = 2; ɚɌ = 0,5 ɦ; ɜɌ = 0 ɦ;       na = 1;     

pa = 0,45 Ɇɉɚ. 
 Ⱦɨɪɨɠɧьɨ-ɤɥɿɦɚɬɢɱɧɚ ɡɨɧɚ - ȱV,ɪɨɡɬɚɲɨɜɚɧɢɣ ɦɿɠ 50 ɿ 43  ɩɿɜɧɿɱɧɨʀ 
ɲɢɪɨɬɢ. Ɍɢɩ ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜ - 1. Ƚɪɭɧɬ ɩɪɢɪɨɞɧɨʀ ɨɫɧɨɜɢ ɩɨɤɪɢɬɬɹ – 

ɫɭɩɿɫɨɤ ɩɢɥɭɜɚɬɢɣ (ɟ=0,74). 
 Ɇɿɫɰɟɜɿ ɛɭɞɿɜɟɥьɧɿ ɦɚɬɟɪɿɚɥɢ – ɳɟɛɿɧь,ɨɫɧɨɜɧɿ ɦɟɬɚɥɭɪɝɿɣɧɿ 
ɪɿɡɧɨɡɟɪɧɢɫɬɿ ɲɥɚɤɢ. 
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Ɋɨɡɪɚɯɭɧɨɤ ɧɟɠɨɪɫɬɤɨɝɨ ɩɨɤɪɢɬɬɹ-ɳɟɛɿɧь(100 ɿ 80)Ɇɉɚ 

 ȼɢɤɨɧɭєɦɨ ɪɨɡɪɚɯɭɧɨɤ ɩɨɤɪɢɬɬɹ ɧɚ ɞɿɥɹɧɤɚɯ ɝɪɭɩɢ Ⱥ [1, ɩ.5.48] 
 1. Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ.5.65] ɪɨɛɢɦɨ ɜɢɫɧɨɜɨɤ, ɳɨ ɩɪɢ ɪɨɡɪɚɯɭɧɤɭ 

ɩɨɤɪɢɬɬɹ ɥɿɬɚɤ Ⱥɇ - 140 ɧɟ ɩɨɜɢɧɟɧ ɜɪɚɯɨɜɭɜɚɬɢɫь, ɨɫɤɿɥьɤɢ ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɧɚ ɣɨɝɨ ɨɫɧɨɜɧɭ ɨɩɨɪɭ  Fn3 = 84,5 ɤɇ ɦɟɧɲɟ ɩɨɥɨɜɢɧɢ ɧɚɣɛɿɥьɲɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ Fnl=305,1 ɤɇ ɜɿɞ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ-3                 

( 5.028.0
1.305

5.84

1

3 
Fn

Fn
) . ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɥɿɬɚɤɿɜ Ɍɪɚɣɞɟɧɬ-3 ɿ əɤ-42 (ɞɥɹ ɥɿɬɚɤɚ əɤ-42 

5.088.0
1.305

5.269

1

2 
Fn

Fn  ). 

 2. Ɂɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ.ɩ.5.6, 5.34-5.36] ɩɪɢɡɧɚɱɚєɦɨ ɤɨɧɫɬɪɭɤɰɿɸ 
ɩɨɤɪɢɬɬɹ (ɪɢɫ. 1). Ɂ ɧɨɪɦ [1, ɬɚɛɥ.2, 5 ɿ 6 ɞɨɞ.9] ɩɪɢɣɦɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɿɚɥɿɜ: ɳɟɛɿɧь ɮɪɚɤɰɿɣ 100ɿ 80 ɜɿɞɩɨɜɿɞɧɨ 

Ɇɉɚȿɚɜ
2

1 105,4   ɿ Ɇɉɚȿɚɜ
2

2 105,3  ; ɨɫɧɨɜɧɿ ɦɟɬɚɥɭɪɝɿɣɧɿ ɲɥɚɤɢ 

(ɚɤɬɢɜɧɿ), Ɇɉɚȿ 2

3 100,4    

. 

 
 

Ɋɢɫ.5.1 . Ʉɨɧɫɬɪɭɤɰɿɹ  ɳɟɛɟɧɟɜɨɝɨ ɩɨɤɪɢɬɬɹ:   
 1.-ɳɟɛɿɧь ɮɪɚɤɰɿʀ 80; 2. - ɳɟɛɿɧь ɮɪɚɤɰɿʀ 100; 3.-ɨɫɧɨɜɧɿ ɦɟɬɚɥɭɪɝɿɣɧɿ 
ɪɿɡɧɨɡɟɪɧɢɫɬɿ ɲɥɚɤɢ; 4. - ɫɭɩɿɫɨɤ ɩɢɥɭɜɚɬɢɣ. 
 ɋɭɦɚɪɧɚ ɬɨɜɳɢɧɚ ɲɚɪɿɜ ɩɪɢɡɧɚɱɟɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɤɪɢɬɬɹ: 

ɦtttttttot 56.04,008,008,054321   
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 Ɂɝɿɞɧɨ ɡ ɧɨɪɦ [1, 5.64] ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ ɨɞɧɨɤɨɥɿɫɧɨɝɨ 
ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ   ɞɥɹ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ-3, ɹɤɢɣ ɦɚє 
ɧɚɣɛɿɥьɲɟ ɧɨɪɦɚɬɢɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɫɧɨɜɧɭ ɨɩɨɪɭ  ɿ ɦɨɠɥɢɜɨ є 
ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɞɥɹ ɩɨɤɪɢɬɬɹ. Ⱦɥɹ ɰьɨɝɨ ɜɢɤɨɧɭєɦɨ ɬɚɤɿ ɩɪɨɦɿɠɧɿ 
ɨɛɱɢɫɥɟɧɧɹ. 
 Ɋɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ: 

ɤɇjKd
n

Fn
Fd f

k

34,950,125,1
4

1.305
  

ɞɟ  ɩɪɢɣɦɚєɦɨ ɡ ɧɨɪɦ [1, ɬɚɛɥ.30] 
 Ɇɿɧɿɦɚɥьɧɭ ɜɿɞɫɬɚɧь ɦɿɠ ɧɚɣɛɥɢɠɱɢɦɢ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɚ 
ɜɢɡɧɚɱɚєɦɨ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɝɟɨɦɟɬɪɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɨɪɢ (ɪɢɫ.5.2 ), 

ɜɡɹɬɢɯ ɡ ɧɨɪɦ [1, ɤɪɟɫɥɟɧɧɹ 10 ɞɨɞ.10]: 

ɦ
Ɋɚɉ

Fdɚɚ ɬ 02,0
1014,114,34,1

1034,95
23,0

4,1
2

6

3








  

  
Ɇɚɤɫɢɦɚɥьɧɚ ɜɿɞɫɬɚɧь ɦɿɠ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ (ɪɢɫ.2 ) 

ɦaɚ Td 3,03,0 22   

і
і

 
Ɋɢɫ.5.2  Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ-3 

 Ɂɝɿɞɧɨ ɧɨɪɦ [1, ɩ 5.65] ɨɞɧɨɤɨɥɿɫɧɟ ɟɤɜɿɜɚɥɟɧɬɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɤɇ, 
ɳɨ ɡɚɦɿɧɸє ɫɢɥɨɜɭ ɞɿɸ ɛɚɝɚɬɨɤɨɥɿɫɧɨɝɨ ɨɩɨɪɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɹɤɭ 

ɩɪɢɣɦɚɸɬь ɪɿɜɧɨɸ Fd ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɭɦɨɜ 
2

a
ttot  ; dtot at  2 , ɚ ɜ ɪɟɲɬɿ 

ɜɢɩɚɞɤɚɯ ɜɢɡɧɚɱɚєɬьɫɹ ɡɚ ɮɨɪɦɭɥɨɸ. 
Ɂɚ ɭɦɨɜɚɦɢ ɜɢɤɨɧɚɧɧɹ: 
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 01.02/02.0
2

56.0 
a

ttot
 

 6.0256.0  dtot at  

ɍɦɨɜɢ ɧɟ ɜɢɤɨɧɭɸɬьɫɹ, ɨɬɠɟ ɡɧɚɱɟɧɧɹ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ  ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɢɬɢ  ɡɚ ɮɨɪɦɭɥɨɸ 

 

ɹɤɚ ɪɿɜɧɨɡɧɚɱɧɚ  

ɞɟ  

 

 Ⱦɥя ɥіɬɚɤɚ Тɪɚɣɞɟɧɬ-3 

57,234.95lg
02,0

56.02
lg

02,0

3,04
lg

4lg
lg

2
lg

4
lg

lg






 Fd

a

t

a

a

n
ɫ tot

d

k  

 Ɍɨɞɿ  ɤɇFe
c 54,3711010 57,2   

 

3. Ⱥɧɚɥɨɝɿɱɧɨ ɜɢɡɧɚɱɚєɦɨ   ɞɥɹ ɥɿɬɚɤɚ əɤ-42 

 Ɋɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɥɟɫɨ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ: 

ɤɇjKd
n

Fn
Fd f

k

71,820,127,1
4

5,260
  

ɞɟ  ɩɪɢɣɦɚєɦɨ ɡ ɧɨɪɦ [1, ɬɚɛɥ.30] 
 Ɇɿɧɿɦɚɥьɧɭ ɜɿɞɫɬɚɧь ɦɿɠ ɧɚɣɛɥɢɠɱɢɦɢ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɚ 

ɜɢɡɧɚɱɚєɦɨ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɝɟɨɦɟɬɪɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɨɪɢ (ɪɢɫ.5.3 ), 
ɜɡɹɬɢɯ ɡ ɧɨɪɦ [1, ɤɪɟɫɥɟɧɧɹ 10 ɞɨɞ.10]: 

ɦ
Ɋɚɉ

Fdɚɚ ɬ 34,0
1088,014,34,1

1071,82
262,0

4,1
2

6

3










 
 

 Ɇɚɤɫɢɦɚɥьɧɚ ɜɿɞɫɬɚɧь ɦɿɠ ɤɨɥɟɫɚɦɢ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ (ɪɢɫ.5.3) 

ɦbaɚ TTd 16,198,062,0 2222   
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і
і

 
Ɋɢɫ.5.3  Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ ɥɿɬɚɤɚ əɤ-42 

 Ɂɚ ɭɦɨɜɚɦɢ ɜɢɤɨɧɚɧɧɹ 

17.02/34.0
2

56.0 
a

ttot
 

32,2256.0  dtot at  

ɡɧɚɱɟɧɧɹ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ  ɩɨɬɪɿɛɧɨ 
ɜɢɡɧɚɱɢɬɢ ɡɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ.5.64] ɡɚ ɮɨɪɦɭɥɨɸ: 

 
ɹɤɚ ɪɿɜɧɨɡɧɚɱɧɚ  

ɞɟ Fd
a

t

a

a

n
ɫ tot

d

k lg
2

lg
4

lg

lg
  

 Ⱦɥя ɥіɬɚɤɚ əɤ-42 

19,271,82lg
34,0

56,02
lg

34,0

16,14
lg

4lg
lg

2
lg

4
lg

lg






 Fd

a

t

a

a

n
ɫ tot

d

k
 

 Ɍɨɞɿ  ɤɇFe
c 88,1541010 19,2   

       ɉɟɪɟɤɨɧɭєɦɨɫь, ɳɨ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɬɢɩɨɦ ɥɿɬɚɤɚ ɞɥɹ ɞɚɧɨɝɨ ɩɨɤɪɢɬɬɹ, 
ɹɤ ɿ ɩɟɪɟɞɛɚɱɚɥɨɫь є ɥɿɬɚɤ Ɍɪɚɣɞɟɧɬ-3, ɨɫɤɿɥьɤɢ ɜɿɧ ɦɚє ɛɿɥьɲɟ ɨɞɧɨɤɨɥɿɫɧɟ 
ɟɤɜɿɜɚɥɟɧɬɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ  kHFe 88,15454,371  . 
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ɉɟɪɟɜɿɪɤɚ ɩɪɨɝɢɧɭ ɩɨɤɪɢɬɬɹ. 
 ɉɟɪɟɜɿɪɤɚ ɩɪɨɝɢɧɭ ɩɨɤɪɢɬɬɹ ɛɚɡɭєɬьɫɹ ɧɚ ɜɢɤɨɧɚɧɧɿ ɧɚɫɬɭɩɧɨʀ ɭɦɨɜɢ 

ucd j  
  

ɉɨɞɚɥьɲɢɣ ɪɨɡɪɚɯɭɧɨɤ ɩɨɥɹɝɚє ɭ ɡɧɚɯɨɞɠɟɧɧɿ ɥɿɜɨʀ ɬɚ ɩɪɚɜɨʀ 
ɱɚɫɬɢɧɢ ɧɟɪɿɜɧɨɫɬɿ. 
 4. Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 28] ɜɢɡɧɚɱɚєɦɨ ɞɿɚɦɟɬɪ ɤɪɭɝɚ, 
ɪɿɜɧɨɜɟɥɢɤɨɝɨ ɩɥɨɳɿ ɜɿɞɛɢɬɤɚ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 

 ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɚ: 

ɦ
p

Fe
De

a

64,0
1014,114,3

1054,371
22

6

3








 
5. ɋɟɪɟɞɧɿɣ ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɛɚɝɚɬɨɲɚɪɨɜɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɤɪɢɬɬɹ, 
ɜɤɥɸɱɚɸɱɢ ɲɬɭɱɧɭ ɨɫɧɨɜɭ: 

Mɉa

t

tEtEtEtEabtEab
Emt

tot

2

5544332211

100,4
56,0

4,040008,035008,0450









 

 6. Ⱦɥɹ ɩɨɞɚɥьɲɨɝɨ ɨɛɪɚɯɭɧɤɭ ɩɨɬɪɿɛɧɨ ɨɛɱɢɫɥɢɬɢ ɜɿɞɧɨɲɟɧɧɹ: 

070,0
100,4

28
2





Emt

E            875,0
64,0

56,0


De

ttot  

Ɂ ɧɨɦɨɝɪɚɦɢ [1, ɤɪɟɫɥɟɧɧɹ 7 ɞɨɞ.10] ɜɢɡɧɚɱɚєɦɨ ɤɨɟɮɿɰɿєɧɬ 44,0R  

 Ⱦɚɥɿ ɡɧɚɯɨɞɢɦɨ ɟɤɜɿɜɚɥɟɧɬɧɢɣ ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɧɟɠɨɪɫɬɤɨʀ 
ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɤɪɢɬɬɹ ɿ ʉɪɭɧɬɨɜɨʀ ɨɫɧɨɜɢ: 

ɆɉɚkEmtEed
22 1076,144,0100,4   

7. Ɂɚ ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɨɸ 26] ɜɢɡɧɚɱɚєɦɨ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɜɿɞɧɨɫɧɢɣ 
ɩɪɨɝɢɧ ɩɨɤɪɢɬɬɹ ɜɿɞ ɨɞɧɨɤɨɥɿɫɧɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ . 

00647,0
1076,1

14,1
9,09,0

2





Eed

Pa
d  

8. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɞɚɧɿ ɩɪɨ ɿɧɬɟɧɫɢɜɧɿɫɬь ɪɭɯɭ ɥɿɬɚɤɿɜ Ɍɪɚɣɞɟɧɬ-3 ɿ əɤ-42, 

ɡɝɿɞɧɨ ɡ ɧɨɪɦɚɦɢ [1, ɩ.5.65] ɡɧɚɯɨɞɢɦɨ ɩɪɢɜɟɞɟɧɭ ɩɨɜɬɨɪɸɜɚɧɿɫɬь 
ɩɪɢɤɥɚɞɚɧь  ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. Ɂɧɚɱɟɧɧɹ ɜɢɡɧɚɱɚєɬьɫɹ ɡɚ 
ɮɨɪɦɭɥɨɸ [1, ɮɨɪɦɭɥɚ 29]: 

ɞɨɛɡɥknNiNr niai

ni

i

ɞɨɞ /2236,212,0136,380,1169,13
1

)( 
               

ɞɟ  ɨɡɧɚɱɚє ɤɿɥьɤɿɫɬь ɬɢɩɿɜ ɥɿɬɚɤɚ, ɹɤɿ ɜɪɚɯɨɜɭɸɬьɫɹ, ɚ і - ɩɨɪɹɞɤɨɜɢɣ 
ɧɨɦɟɪ ɥɿɬɚɤɚ. ȼ ɪɨɡɪɚɯɭɧɤɚɯ ɧɟɠɨɪɫɬɤɢɯ ɩɨɤɪɢɬɬɿɜ ɧɚ ɜɿɞɧɨɫɧɢɣ ɩɪɨɝɢɧ  

ɫɥɿɞ ɩɪɢɣɦɚɬɢ  

 Ɋɟɡɭɥьɬɚɬɢ ɩɪɨɦɿɠɧɢɯ ɨɛɱɢɫɥɟɧь  ɡɚɩɢɫɭєɦɨ ɭ ɬɚɛɥɢɱɧɿɣ ɮɨɪɦɿ 
(ɬɚɛɥ.1 ). Ɂɚɡɧɚɱɢɦɨ, ɳɨ ɬɚɛɥɢɱɧɿ ɜɟɥɢɱɢɧɢ  ɜɿɞɧɨɫɹɬьɫɹ ɞɨ 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ-3. 
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Тɚɛɥɢɰя 1. Ɉɛɱɢɫɥɟɧɧɹ ɩɪɢɜɟɞɟɧɨʀ ɩɨɜɬɨɪɸɜɚɧɨɫɬɿ ɩɪɢɤɥɚɞɚɧь 
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɥɿɬɚɤɚ Ɍɪɚɣɞɟɧɬ-3. 

Ɍɢɩ ɥɿɬɚɤɚ 
 

Ɇɉɚ 

 

ɦ   
 

 

ɡɥ/ɞɨɛɭ 

 

Ɍɪɚɣɞɟɧɬ-3 1.14 0,64 1,0 1,0 1,0 13,69 1 

əɤ-42 0.88 0,47 0,73 0.77 0,2 38,36 1 

 9. Ƚɪɚɧɢɱɧɢɣ ɜɿɞɧɨɫɧɢɣ ɩɪɨɝɢɧ  ɩɨɤɪɢɬɬɹ   ɩɪɢɣɦɚєɦɨ [1, ɝɪɚɮɿɤ 
"ɚ" ɤɪɟɫɥɟɧɧɹ 8 ɞɨɞ.10] ɞɥɹ ɝɥɢɧɢ, ɜɪɚɯɨɜɭɸɱɿ ɬɢɫɤ ɩɨɜɿɬɪɹ ɜ ɩɧɟɜɦɚɬɢɤɚɯ 
ɤɨɥɿɫ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɬɢɩɭ ɥɿɬɚɤɚ Ɇɉɚpa 14,1  ɿ ɩɪɢɜɟɞɟɧɭ 
ɩɨɜɬɨɪɸɜɚɧɿɫɬь ɩɪɢɤɥɚɞɚɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨɛɡɥNr /22 : 

31055,6 u  

          10. ɉɟɪɟɜɿɪɹєɦɨ ɭɦɨɜɭ ɧɨɪɦ [1, ɮɨɪɦɭɥɚ 25]: 
00655,01055,60,100647,0 3  

ujd c     (1,22%) 

ɞɟ  (ɩɪɢɣɦɚєɦɨ ɡ ɧɨɪɦ [1, ɩ.5.60] ɞɥɹ ɞɿɥɹɧɨɤ ɩɨɤɪɢɬɬɹ ɝɪɭɩɢ Ⱥ). 
 Ɉɬɠɟ, ɩɨɤɪɢɬɬɹ ɭ ɝɪɚɧɢɱɧɨɦɭ ɫɬɚɧɿ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɜɿɞɧɨɫɧɨɝɨ 
ɩɪɨɝɢɧɭ ɡɚɞɨɜɨɥьɧɹє ɧɨɪɦɚɬɢɜɧɿ ɜɢɦɨɝɢ. 
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Ⱦɨɞɚɬɨɤ А 

6.Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɿɬɚɤɿɜ 

Ɍɢɩ 
ɥɿɬɚɤɚ 

Ɇɚɤɫɢ-

ɦɚɥьɧɚ 
ɡɥɿɬɧɚ 

ɦɚɫɚ, ɬ 

ɇɨɪɦɚ-

ɬɢɜɧɟ 
ɧɚɜɚɧɬ
ɚɠɟɧɧɹ 

ɩɚ 
ɨɫɧɨɜ-

ɧɭ 
ɨɩɨɪɭ 
ɥɿɬɚɤɚ 
Fn, ɤɇ 

ɑɢɫɥɨ 

ɤɨɥɿɫ 

ɧɚ        
ɨɫɧɨɜɧɿɣ 

ɨɩɨɪɿ 
nк 

ȼɿɞɫɬɚɧɿ ɦɿɠ ɰɟɧɬɪɚɦɢ 
ɜɿɞɛɢɬɤɿɜ ɤɨɥɿɫ 

ɨɫɧɨɜɧɨʀ ɨɩɨɪɢ, ɦ ɑɢɫɥɨ 
ɨɫɟɣ ɧɚ 

ɨɫɧɨɜɧɿɣ 
ɨɩɨɪɿ 

nа 

ȼɧɭɬɪɿɲɧɿɣ 
ɬɢɫɤ ɩɨɜɿɬɪɹ 

ɜ 
ɩɧɟɜɦɚɬɢɤɚɯ 

ɨɫɧɨɜɧɨʀ 
ɨɩɨɪɢ 

pа,, Ɇɉɚ 

ɍ ɩɨɩɟɪɟɱ-

ɧɨɦɭ 
ɧɚɩɪɹɦɤɭ 

аТ 

ɍ ɩɨɡɞɨ-  

ɜɠɧьɨɦɭ 

ɧɚɩɪɹɦɤɭ 

вТ 

Ⱥɇ-225 

"Ɇɪɿɹ" 600,0 2766.4 14 1.01 

1.71 
1.71 
1.71 

1.71 
1.71 
1,71 

7 1.15 

Ⱥɇ-124-

100 
398,0 1835.1 10 1,01 

1.71 
1.71 

1.71 
1.71 

5 1.1 

Ⱥɇ-22 225,0 1013.1 6 1.25 
2.5 
2.5 

3 0.5 

Ⱥɇ -70ɬ 112,0 499,0 6 0.73 
1.5 
1.5 

3 0.75 

Ⱥɇ - ȱ2 61,0 277.4 4 0.49 1.23 2 0.75 

Ⱥɇ-74 34.8 157,0 2  1.3 2 0.65 

Ⱥɇ -72 31.2 140,8 2  1.3 2 0.65 

Ⱥɇ -32 27.0 123,7 2 0.5  1 0.49 

Ⱥɇ -26 24.0 109,7 2 0.5  1 0,39 

Ⱥɇ -30 22,1 101,1 2 0.5  1 0,5 

Ⱥɇ -24 21.0 96.0 2 0.5  1 0.49 

Ⱥɇ -140 19,15 84.5 2 0,5  1 0.45 

Ⱥɇ -38 7,0 28.9 1    0.45 

Ⱥɇ -28 6.5 26,9 1   1 0.5 

Ⱥɇ -2 5,25 22.1 1   1 0.3 

ȱɥ - 96 231,0 718,4 4 1.1 1.49 2 1.08 

ȱɥ - 86 216,4 662.3 4 1.25 1.49 2 0.932 

ȱɅ-76ɌȾ 191,0 440,3 4 
0,64 
 0.82 
0.64 

 1 0.696 
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  ɉɪɨɞɨɜɠɟɧɧɹ ɞɨɞɚɬɤɭ Ⱥ 

ȱɅ-62Ɇ 168.0 774,6 4 0,8 1.65 2 1.08 

ȱɥ-114 22,75 106,0 2 0,6  1 0,588 

Ɍɭ-154Ȼ 98,0 433,6 6 0,62 1,03 0.98 3 0,932 

Ɍɭ-204 93,5 421,0 4 0,782 1,4 2 1,372 

Ɍɭ-134Ⱥ 47,5 212,9 4 0,56 0.89 2 0,834 

əɤ-42 56,5 269,5 4 0,62 0.98 2 0,88 

əɤ-40 16,0 69,1 1 - - 1 0,39 

Ⱥ300-ȼ4 157,0 716,2 4 0,93 1.4 2 1.41 

ȼ747-200F 379,2 844.4 4 1,12 1,47 2 1.39 

ȼ747-200ɋ 373,3 826,3 4 1,12 1,47 2 1,30 

ȼ767-300 159,6 724,9 4 1,14 1,42 2 1,21 

ȼ707-320ɋ 152,4 698,2 4 0,88 1,42 2 1,24 

ȼ757-200 109,3 485,7 4 0,86 1,14 2 1,17 

ȼ727-200 78,5 355,7 2 0,86  1 1,15 

ȼ737-200 52,6 234,9 2 0,78 - 1 1,1 

DC-10-40 253,1 936,1 4 1.37 1,63 2 1,17 

DC-10-10 196,4 908,5 4 1,37 1,63 2 1,28 

DC8-63 162,4 758,3 4 0.81 1,4 2 1,3 

DC-9-82 67,1 313,9 2 0,71 - 1 1,24 

L-1011-500 225,9 1023,8 4 1,32 1,78 2 1,27 

Ɍɪɚɣɞɟɧɬ 3 68,3 305,1 4 

0,3 

0,65 

0,3 

- 1 1,14 

F28.Mk200

0HTP 
29,5 138,5 2 0,55 - 1 0,69 

F27.Mk500 19,8 92,2 2 0,45 - 1 0,54 

ɉɪɢɦɿɬɤɚ. Ɂɚ ɫɜɨʀɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɭ ɬɚɛɥɢɰɿ ɥɿɬɚɤɢ ɦɨɠɭɬь ɛɭɬɢ 
ɜɿɞɧɟɫɟɧɿ ɞɨ ɬɚɤɢɯ ɤɚɬɟɝɨɪɿɣ ɧɨɪɦɚɬɢɜɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ         (ɬɚɛɥ.28 
ɋɇɢɉ 2.05.08-85): ɤɚɬɟɝɨɪɿɹ ȼ/ɤ – Ⱥɇ-225 «Ɇɪɿɹ», Ⱥɧ-124-100, ȱɅ-62Ɇ, 
ȼ747-200ɋ, ȼ747-200F, DC-10-10, DC-10-40, L-1011-500; ɤɚɬɟɝɨɪɿɹ ȱ - ȱɥ-96, 

Ⱥ300-ȼ4, ȼ767-300, ȼ707-320ɋ, DC-8-63; ɤɚɬɟɝɨɪɿɹ ȱȱ - Ⱥɇ-22, ȱɥ-86, ȱɅ-

76ɌȾ, Ɍɭ-204, Ɍɭ-154Ȼ, ȼ727-200, ȼ757-200, DC-9-82; ɤɚɬɟɝɨɪɿɹ ȱȱȱ – Ⱥɇ-

70ɬ, ȼ737-200, Ɍɪɚɣɞɟɧɬ 3; ɤɚɬɟɝɨɪɿɹ ȱV - Ⱥɧ-ȱ2, Ⱥɇ-72, Ⱥɇ-74, Ⱥɇ-32, Ɍɭ-

134Ⱥ, əɤ-42, F28.Mk2000HTP; ɤɚɬɟɝɨɪɿɹ V - Ⱥɇ-140, Ⱥɇ-24, Ⱥɇ-26, Ⱥɇ-30, 

ȱɥ-114, əɤ-40, F27.Mk500; ɤɚɬɟɝɨɪɿɹ Vȱ - Ⱥɇ-32, Ⱥɇ-28, Ⱥɇ-2.                   

Ʌɿɬɟɪɚɬɭɪɚ: 1.ɋɇɢɉ 2.05.08-85. Ⱥɟɪɨɞɪɨɦɢ –Ɇ.: ɐɂɌɉ Ƚɨɫɫɬɪɨɹ ɋɋɋɊ, 
1985.–59 ɫ. 

       

      


