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ȼ C Ɍ ɍ ɉ   
 

       ɉɪɨɝɪɚɦɨɸ ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ «Ȼɭɞɿɜɟɥьɧɿ ɤɨɧɫɬɪɭɤɰɿʀ» ɩɟɪɟɞɛɚɱɟɧɨ    

ɜɢɤɨɧɚɧɧɹ  ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ ɡ ɪɨɡɞɿɥɭ «Ʉɚɦ’ɹɧɿ, ɛɟɬɨɧɧɿ ɬɚ ɡɚɥɿɡɨɛɟɬɨɧɧɿ           
ɤɨɧɫɬɪɭɤɰɿʀ» ɧɚ ɬɟɦɭ  «Ɂɛɿɪɧɟ ɡɚɥɿɡɨɛɟɬɨɧɧɟ ɩɟɪɟɤɪɢɬɬɹ». ȼ ɤɭɪɫɨɜɿɣ ɪɨɛɨɬɿ 
ɫɬɭɞɟɧɬɢ ɜɢɤɨɧɭɸɬь ɤɨɦɩɨɧɭɜɚɧɧɹ ɡɛɿɪɧɨɝɨ ɡɚɥɿɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ ɬɚ  
ɪɨɡɪɚɯɭɧɤɢ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ, ɪɢɝɟɥɹ, ɤɨɥɨɧɢ ɬɚ ɮɭɧɞɚɦɟɧɬɭ ɜ 
ɡɛɿɪɧɨɦɭ ɡɚɥɿɡɨɛɟɬɨɧɿ. ɉɪɢ ɤɨɦɩɨɧɭɜɚɧɧɿ ɜɢɛɿɪ ɩɟɜɧɨʀ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɯɟɦɢ 
ɨɛɭɦɨɜɥɟɧɢɣ ɟɤɨɧɨɦɿɱɧɢɦɢ, ɚɪɯɿɬɟɤɬɭɪɧɢɦɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɢɦɢ ɿ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɦɿɪɤɭɜɚɧɧɹɦɢ. Ɉɛɩɢɪɚɧɧɹ ɩɥɢɬ ɩɟɪɟɤɪɢɬɬɹ ɩɟɪɟɞɛɚɱɚɽɬьɫɹ ɜ 
ɦɟɠɚɯ ɜɢɫɨɬɢ ɪɢɝɟɥɹ, ɳɨ ɦɚɽ ɮɨɪɦɭ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɩɪɹɦɨɤɭɬɧɭ, ɬɚɜɪɚ ɡ 
ɩɨɥɢɰɟɸ ɡɜɟɪɯɭ – ɞɥɹ ɩɪɨɦɢɫɥɨɜɢɯ ɛɭɞɿɜɟɥь, ɬɚ ɡ ɩɨɥɢɰɟɸ ɡɧɢɡɭ – ɞɥɹ 
ɰɢɜɿɥьɧɢɯ. Ɍɢɩ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ ɩɪɢɣɦɚɽɬьɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɚɪɯɿɬɟɤɬɭɪɧɨ-

ɩɥɚɧɭɜɚɥьɧɢɯ ɜɢɦɨɝ, ɜɟɥɢɱɢɧɢ ɿ ɯɚɪɚɤɬɟɪɭ ɤɨɪɢɫɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɭɦɨɜ 
ɜɢɝɨɬɨɜɥɟɧɧɹ. Ⱦɥɹ ɩɪɨɦɢɫɥɨɜɢɯ ɛɭɞɿɜɟɥь ɩɥɢɬɢ ɩɪɢɣɦɚɸɬь ɪɟɛɪɢɫɬɢɦɢ, ɞɥɹ 
ɰɢɜɿɥьɧɢɯ – ɛɚɝɚɬɨɩɨɪɨɠɧɢɫɬɢɦɢ. Ɍɢɩ ɤɨɥɨɧɢ ɩɪɢɣɦɚɽɬьɫɹ ɤɜɚɞɪɚɬɧɨɝɨ 
ɩɟɪɟɪɿɡɭ, ɮɭɧɞɚɦɟɧɬ ɩɿɞ ɤɨɥɨɧɭ – ɡɛɿɪɧɢɣ ɡɚɥɿɡɨɛɟɬɨɧɧɢɣ ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɭ. 
       Ʉɭɪɫɨɜɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚɽɬьɫɹ ɡ ɪɨɡɪɚɯɭɧɤɨɜɨ-ɩɨɹɫɧɸɜɚɥьɧɨʀ ɡɚɩɢɫɤɢ 
ɨɛɫɹɝɨɦ 25...28 ɫɬɨɪɿɧɨɤ ɞɪɭɤɨɜɚɧɨɝɨ ɬɟɤɫɬɭ ɧɚ ɚɪɤɭɲɚɯ ɮɨɪɦɚɬɭ Ⱥ4 ɱɟɪɟɡ 1,5 
ɿɧɬɟɪɜɚɥɢ, ɹɤɚ ɦɿɫɬɢɬь ɭɫɿ ɧɟɨɛɯɿɞɧɿ ɪɨɡɪɚɯɭɧɤɢ, ɫɯɟɦɢ ɬɚ ɪɢɫɭɧɤɢ, ɚ ɬɚɤɨɠ  
ɝɪɚɮɿɱɧɨʀ ɱɚɫɬɢɧɢ ɧɚ ɞɜɨɯ ɚɪɤɭɲɚɯ ɮɨɪɦɚɬɭ Ⱥ2. 
       ȼɢɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɢ ɞɟɧɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ ɨɞɟɪɠɭɸɬь ɧɚ ɤɚɮɟɞɪɿ ɩɪɨɦɢɫɥɨɜɨɝɨ, ɰɢɜɿɥьɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ 
ɿɧɠɟɧɟɪɧɢɯ ɫɩɨɪɭɞ. ɉɪɨɟɤɬɭɸɱɢ ɡɚɥɿɡɨɛɟɬɨɧɧɿ ɤɨɧɫɬɪɭɤɰɿʀ, ɧɟɨɛɯɿɞɧɨ   
ɜɪɚɯɭɜɚɬɢ ɬɚɤɨɠ ɫɬɚɧ ɧɚɜɤɨɥɢɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɫɬɭɩɿɧь ɣɨɝɨ ɜɩɥɢɜɭ ɧɚ 
ɧɟɫɭɱɿ ɤɨɧɫɬɪɭɤɰɿʀ. 
       ȼɢɤɨɧɚɧɚ ɫɬɭɞɟɧɬɨɦ ɤɭɪɫɨɜɚ ɪɨɛɨɬɚ ɩɪɟɞɫɬɚɜɥɹɽɬьɫɹ ɞɨ ɡɚɯɢɫɬɭ ɿ 
ɨɰɿɧɸɽɬьɫɹ ɭ ɫɭɦɿ ɜɿɞ 60 ɞɨ 100 ɛɚɥɿɜ, ɡ ɹɤɢɯ ɜɿɞ 30 ɞɨ 50 ɛɚɥɿɜ ɫɬɚɧɨɜɢɬь 
ɩɨɜɧɿɫɬɸ ɡɚɜɟɪɲɟɧɚ ɿ ɞɨɩɭɳɟɧɚ ɞɨ ɡɚɯɢɫɬɭ ɜɢɤɥɚɞɚɱɟɦ ɪɨɛɨɬɚ ɿ ɜɿɞ 30 ɞɨ 50 
ɛɚɥɿɜ ɫɬɚɧɨɜɢɬь ɨɰɿɧɤɚ, ɨɬɪɢɦɚɧɚ ɫɬɭɞɟɧɬɨɦ ɩɿɞ ɱɚɫ ɡɚɯɢɫɬɭ. Ɋɨɡɪɚɯɭɧɤɨɜɨ-

ɩɨɹɫɧɸɜɚɥьɧɚ ɡɚɩɢɫɤɚ ɿ ɤɪɟɫɥɟɧɧɹ ɨɰɿɧɸɸɬьɫɹ ɩɨ 15...25 ɛɚɥɿɜ 

       Ɇɟɬɨɞɢɤɚ ɪɨɡɪɚɯɭɧɤɭ ɜɢɤɥɚɞɟɧɚ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɧɨɪɦɚɬɢɜɧɢɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ ȾȻɇ ȼ.2.6-98:2009 “Ȼɟɬɨɧɧɿ ɬɚ ɡɚɥɿɡɨɛɟɬɨɧɧɿ ɤɨɧɫɬɪɭɤɰɿʀ” ɬɚ ȾȻɇ 
ȼ.1.2-2:2006 “ɇɚɜɚɧɬɚɠɟɧɧɹ ɿ ɜɩɥɢɜɢ”.   

       ȼ ɦɟɬɨɞɢɱɧɢɯ ɜɤɚɡɿɜɤɚɯ ɧɚɜɟɞɟɧɿ ɩɨɫɢɥɚɧɧɹ ɧɚ ɥɿɬɟɪɚɬɭɪɧɿ ɞɠɟɪɟɥɚ,               
ɩɨɪɹɞɤɨɜɢɣ ɧɨɦɟɪ ɹɤɢɯ ɜɤɚɡɚɧɢɣ ɜ ɤɜɚɞɪɚɬɧɢɯ ɞɭɠɤɚɯ. ɉɟɪɟɥɿɤ 
ɪɟɤɨɦɟɧɞɨɜɚɧɢɯ ɞɠɟɪɟɥ ɪɨɡɬɚɲɨɜɚɧɢɣ ɜ ɤɿɧɰɿ ɜɤɚɡɿɜɨɤ.  
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ɉɭɧɤɬ 

ɡɚɩɢɫɤɢ 
ɇɚɡɜɚ ɩɭɧɤɬɭ ɩɨɹɫɧɸɜɚɥьɧɨʀ ɡɚɩɢɫɤɢ Ȼɚɥɢ 

 1. 
Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɯɟɦɢ ɡɛɿɪɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ ɬɚ 
ɪɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɿɚɥɿɜ 

1,0 

 1.1. Ʉɨɧɫɬɪɭɤɬɢɜɧɚ ɫɯɟɦɚ ɡɛɿɪɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ 0,5 

     1.2. 
Ɋɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɿɚɥɿ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ 

0,5 

       2. Ɋɨɡɪɚɯɭɧɨɤ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ 4,5 

 2.1. ɇɚɜɚɧɬɚɠɟɧɧɹ, ɹɤɿ ɞɿɸɬь ɧɚ ɪɟɛɪɢɫɬɭ ɩɥɢɬɭ 1,0 

2.2. Ɋɨɡɪɚɯɭɧɨɤ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ ɡɚ ɧɨɪɦɚɥьɧɢɦɢ ɩɟɪɟɪɿɡɚɦɢ 1,0 

2.3. Ɋɨɡɪɚɯɭɧɨɤ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ ɡɚ ɩɨɯɢɥɢɦɢ ɩɟɪɟɪɿɡɚɦɢ 1,0 

2.4. Ɋɨɡɪɚɯɭɧɨɤ ɩɨɥɢɰɿ ɩɥɢɬɢ ɬɚ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ 1,5 

3. Ɋɨɡɪɚɯɭɧɨɤ ɛɚɝɚɬɨɩɨɪɨɠɧɢɫɬɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ 4,5 

3.1. 
Ɂɛɿɪ ɧɚɜɚɧɬɚɠɟɧь, ɜɫɬɚɧɨɜɥɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɨɡɦɿɪɿɜ ɬɚ  ɡɭɫɢɥь 
ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɿ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɧɚɜɚɧɬɚɠɟɧь 

1,5 

3.2. Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɟɪɟɪɿɡɿɜ, ɧɨɪɦɚɥьɧɢɯ ɞɨ ɩɨɡɞɨɜɠɧьɨʀ ɨɫɿ  1,5 

3.3. Ɋɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɨɯɢɥɢɯ ɩɟɪɟɪɿɡɿɜ ɩɥɢɬɢ 1,5 

4. Ɋɨɡɪɚɯɭɧɨɤ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɪɢɝɟɥɹ 7.0 

4.1. 
Ɋɨɡɪɚɯɭɧɤɨɜɿ ɩɪɨɥьɨɬɢ ɬɚ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɛɿɪɧɨɝɨ ɡɚɥɿɡɨɛɟɬɨɧɧɨɝɨ 
ɧɟɪɨɡɪɿɡɧɨɝɨ  ɪɢɝɟɥɹ 

1.5 

4.2. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɿ ɚɪɦɚɬɭɪɢ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɡɭɫɢɥь, 
ɳɨ ɜɢɧɢɤɚɸɬь ɜ ɩɟɪɟɪɿɡɚɯ ɪɢɝɟɥɹ 

2,5 

4.3. 
Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɧɨɪɦɚɥьɧɨɝɨ ɩɟɪɟɪɿɡɭ ɞɨ ɩɨɡɞɨɜɠɧьɨʀ           
ɨɫɿ  ɪɢɝɟɥɹ 

1,5 

4.4. Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɨɯɢɥɨɝɨ ɩɟɪɟɪɿɡɭ ɞɨ ɩɨɡɞɨɜɠɧьɨʀ ɨɫɿ ɪɢɝɟɥɹ 1,5 

5. Ɋɨɡɪɚɯɭɧɨɤ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɤɨɥɨɧɢ ɩɟɪɲɨɝɨ ɩɨɜɟɪɯɭ 3,5 

5.1. Ɂɛɿɪ ɧɚɜɚɧɬɚɠɟɧь ɧɚ ɤɨɥɨɧɭ. Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ 1,5 

5.2. Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɤɨɥɨɧɢ 1,0 

5.3. Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɤɨɧɫɨɥɿ ɤɨɥɨɧɢ 1,0 

6. Ɋɨɡɪɚɯɭɧɨɤ ɡɛɿɪɧɨɝɨ ɡɚɥɿɡɨɛɟɬɨɧɧɨɝɨ ɮɭɧɞɚɦɟɧɬɭ 4,5 

6.1 Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɡɛɿɪɧɨɝɨ ɮɭɧɞɚɦɟɧɬɭ 0,5 

6.2. ȼɢɡɧɚɱɟɧɧɹ ɪɨɡɦɿɪɿɜ ɩɿɞɨɲɜɢ ɮɭɧɞɚɦɟɧɬɭ 1,0 

6.3. ȼɢɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɮɭɧɞɚɦɟɧɬɭ 1,5 

6.4. Ɋɨɡɪɚɯɭɧɨɤ ɚɪɦɭɜɚɧɧɹ ɩɿɞɨɲɜɢ ɮɭɧɞɚɦɟɧɬɭ 1,5 

 Ɋɚɡɨɦ 25 
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Ɋɢɫ.1.1.Ʉɨɧɫɬɪɭɤɬɢɜɧɚ ɫɯɟɦɚ ɡɛɿɪɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ: ɚ – ɡ ɪɟɛɪɢɫɬɢɦɢ  ɩɥɢɬɚɦɢ ; 
ɛ – ɡ ɛɚɝɚɬɨɩɭɫɬɨɬɧɢɦɢ ɩɥɢɬɚɦɢ; 1 – ɪɹɞɨɜɿ ɩɥɢɬɢ; 2 –ɡɜ’ɹɡɭɸɱɢ ɩɥɢɬɢ – 

ɪɨɡɩɿɪɤɢ;  3 – ɮɚɫɚɞɧɿ ɩɥɢɬɢ – ɪɨɡɩɿɪɤɢ 
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1. ɁȺȽȺɅЬɇІ ȼɄȺɁІȼɄɂ 

         Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɫɤɥɚɞɟɧɿ ɞɥɹ ɫɬɭɞɟɧɬɿɜ  4-ɝɨ  ɤɭɪɫɭ ɫɩɟɰɿɚɥьɧɨɫɬɿ 191 
„Ⱥɪɯɿɬɟɤɬɭɪɚ ɬɚ ɦɿɫɬɨɛɭɞɭɜɚɧɧɹ”, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɧɚɜɱɚɥьɧɨɝɨ ɩɥɚɧɭ ɩɿɞɝɨɬɨɜɤɢ 
ɛɚɤɚɥɚɜɪɿɜ ɡɚ ɝɚɥɭɡɸ ɡɧɚɧь 19 „Ⱥɪɯɿɬɟɤɬɭɪɚ ɬɚ ɛɭɞɿɜɧɢɰɬɜɨ”.. 

ȼ ɞɚɧɢɯ ɦɟɬɨɞɢɱɧɢɯ ɜɤɚɡɿɜɤɚɯ ɜɢɤɥɚɞɟɧɚ ɦɟɬɨɞɢɤɚ  ɨɫɧɨɜɧɢɯ ɩɨɥɨɠɟɧь 
ɪɨɡɪɚɯɭɧɤɭ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ  ɟɥɟɦɟɧɬɿɜ ɡɛɿɪɧɢɯ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ 
ɛɚɝɚɬɨɩɨɜɟɪɯɨɜɢɯ ɛɭɞɿɜɟɥь ɧɚ ɩɪɢɤɥɚɞɿ ɪɨɡɪɚɯɭɧɤɭ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɬɚɤɢɯ 
ɟɥɟɦɟɧɬɿɜ ɡɝɿɞɧɨ ɱɢɧɧɢɯ ɧɨɪɦ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɞɟ ɡɚ ɿɧɞɢɜɿɞɭɚɥьɧɢɦ ɡɚɜɞɚɧɧɹɦ 
ɧɟɨɛɯɿɞɧɨ ɡɚɩɪɨɟɤɬɭɜɚɬɢ ɨɫɧɨɜɧɿ ɧɟɫɭɱɿ ɤɨɧɫɬɪɭɤɰɿʀ ɛɭɞɿɜɥɿ ɿɡ ɡɨɜɧɿɲɧɿɦɢ 
ɧɟɫɭɱɢɦɢ ɤɚɦ'ɹɧɢɦɢ ɫɬɿɧɚɦɢ ɿ ɡɚɥɿɡɨɛɟɬɨɧɧɢɦ ɩɟɪɟɤɪɢɬɬɹɦ. 

 

                     1.1. ȿɬɚɩɢ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ 

ɚ) ɪɨɡɪɨɛɢɬɢ ɤɨɦɩɨɧɨɜɤɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɯɟɦɢ ɛɭɞɿɜɥɿ ɛɟɡ ɩɿɞɜɚɥɭ ɿɡ 
ɜɢɛɨɪɨɦ ɪɨɡɛɢɜɨɱɧɢɯ ɨɫɟɣ, ɩɪɢɜ'ɹɡɚɬɢ ɞɨ ɧɢɯ ɤɨɥɨɧɢ ɿ ɡɨɜɧɿɲɧɿ ɫɬɿɧɢ, 
ɪɨɡɤɥɚɫɬɢ ɩɥɢɬɢ ɡɛɿɪɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ (ɪɢɫ. 1.1) ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɭɧɿɮɿɤɨɜɚɧɢɯ 
ɪɨɡɦɿɪɿɜ ɡɚ ʀɯ ɲɢɪɢɧɨɸ (ɩɥɢɬɢ ɡ ɤɪɭɝɥɢɦɢ ɩɨɪɨɠɧɢɧɚɦɢ ɩɪɢɣɦɚɽɦɨ ɲɢɪɢɧɨɸ - 
1200, 1500, 1800,  ɞɨɛɿɪɧɿ - 600 ɦɦ,   ɩɥɢɬɢ ɪɟɛɪɢɫɬɿ - 1200, 1500,  ɞɨɛɿɪɧɿ -       

600 ɦɦ). Ɍɨɜɳɢɧɭ ɰɟɝɥɹɧɢɯ ɫɬɿɧ ɭɦɨɜɧɨ ɩɪɢɣɦɚɽɦɨ ɞɥɹ ɩɟɪɲɨɝɨ ɬɚ ɞɪɭɝɨɝɨ 
ɫɧɿɝɨɜɢɯ ɪɚɣɨɧɿɜ - 510;  ɞɥɹ ɿɧɲɢɯ ɪɚɣɨɧɿɜ - 640 ɦɦ.  ɉɨɤɪɢɬɬɹ ɛɭɞɿɜɥɿ - ɩɥɨɫɤɟ 
ɛɟɡ ɬɟɯɧɿɱɧɨɝɨ ɩɨɜɟɪɯɭ.  Ʉɨɦɩɨɧɭɜɚɧɧɹ ɡɛɿɪɧɨɝɨ ɡɚɥɿɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ 
(ɮɪɚɝɦɟɧɬɢ ɩɥɚɧɿɜ ɰɢɜɿɥьɧɨʀ ɬɚ ɩɪɨɦɢɫɥɨɜɨʀ ɛɭɞɿɜɥɿ) ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ.1.1. 

ɛ) ɪɨɡɪɚɯɭɜɚɬɢ ɿ ɡɚɤɨɧɫɬɪɭɸɜɚɬɢ: 
- ɡɛɿɪɧɭ ɡɚɥɿɡɨɛɟɬɨɧɧɭ ɦɿɠɩɨɜɟɪɯɨɜɭ ɩɥɢɬɭ ɩɟɪɟɤɪɢɬɬɹ; 
- ɡɛɿɪɧɢɣ ɡɚɥɿɡɨɛɟɬɨɧɧɢɣ ɪɢɝɟɥь ɩɟɪɟɤɪɢɬɬɹ; 
- ɡɛɿɪɧɭ ɡɚɥɿɡɨɛɟɬɨɧɧɭ ɤɨɥɨɧɭ ɩɟɪɲɨɝɨ ɩɨɜɟɪɯɭ; 
- ɮɭɧɞɚɦɟɧɬ ɩɿɞ ɤɨɥɨɧɭ 

ɉɪɢ ɤɨɧɫɬɪɭɸɜɚɧɧɿ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɟɥɟɦɟɧɬɿɜ ɧɟɨɛɯɿɞɧɨ ɫɤɥɚɫɬɢ 
ɫɩɟɰɢɮɿɤɚɰɿɸ ɚɪɦɚɬɭɪɢ ɿ ɬɚɛɥɢɰɸ ɜɢɛɨɪɤɢ ɚɪɦɚɬɭɪɢ ɧɚ ɤɨɠɧɢɣ ɟɥɟɦɟɧɬ. 

 

1.2. Ɂɚɝɚɥьɧɿ ɜɤɚɡɿɜɤɢ ɳɨɞɨ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɉɥɢɬɢ  ɩɟɪɟɤɪɢɬɬɹ. ɉɪɨɟɤɬɭɽɦɨ ɡ ɤɪɭɝɥɢɦɢ ɩɨɪɨɠɧɢɧɚɦɢ (ɰɢɜɿɥьɧɚ 

ɛɭɞɿɜɥɹ) ɚɛɨ ɪɟɛɪɢɫɬɢɦɢ (ɩɪɨɦɢɫɥɨɜɚ ɛɭɞɿɜɥɹ). ɉɥɢɬɢ ɪɨɡɪɚɯɨɜɭɽɦɨ ɹɤ 
ɨɞɧɨɩɪɨɥɿɬɧɿ ɛɚɥɤɢ, ɳɨ ɜɿɥьɧɨ ɥɟɠɚɬь ɿ ɡɚɜɚɧɬɚɠɟɧɿ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɢɦ 
ɧɚɜɚɧɬɚɠɟɧɧɹɦ. Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɩɪɨɥьɨɬ ɩɥɢɬ ɡɚɥɟɠɢɬь ɜɿɞ ɮɨɪɦɢ ɩɨɩɟɪɟɱɧɨɝɨ 
ɩɟɪɟɪɿɡɭ ɪɢɝɟɥɹ ɿ ɯɚɪɚɤɬɟɪɭ ɨɩɢɪɚɧɧɹ. ȼɿɧ ɞɨɪɿɜɧɸɽ ɜɿɞɫɬɚɧɿ ɦɿɠ ɰɟɧɬɪɚɦɢ 
ɨɩɨɪɧɢɯ ɩɥɨɳɚɞɨɤ ɩɥɢɬ (ɪɢɫ.1.2). 

          

 



8 

 

L0

 

                 Ɋɢɫ. 1.2 - ɋɯɟɦɚ  ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɪɨɥьɨɬɭ ɩɥɢɬɢ 

       Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɜɢɤɨɧɭɽɦɨ ɹɤ ɞɥɹ ɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɡ ɩɨɥɢɰɟɸ ɭ 
ɫɬɢɫɧɭɬɿɣ ɡɨɧɿ. 
       Ɋɟɤɨɦɟɧɞɨɜɚɧɿ ɤɥɚɫɢ: ɛɟɬɨɧɭ – C16/20, C20/25, ɪɨɛɨɱɨʀ ɩɨɡɞɨɜɠɧьɨʀ 
ɚɪɦɚɬɭɪɢ – Ⱥ400C, A500C ɚɪɦɚɬɭɪɢ ɯɨɦɭɬɿɜ ɿ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɚɪɦɚɬɭɪɢ - ȼɪ-І, 
Ⱥ240C. 

        Ɋɢɝɟɥɿ. ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɫɬɪɭɤɰɿɣ ɩɥɢɬ ɩɟɪɟɤɪɢɬɬɹ, ɳɨ ɨɩɢɪɚɸɬьɫɹ ɧɚ 
ɪɢɝɟɥь, ɿ ɪɨɡɦɿɪɿɜ ɩɪɨɥьɨɬɿɜ, ɹɤɿ ɩɟɪɟɤɪɢɜɚɸɬьɫɹ, ɪɢɝɟɥɿ ɦɨɠɭɬь ɦɚɬɢ ɩɨɩɟɪɟɱɧɿ 
ɩɟɪɟɪɿɡɢ ɩɨɤɚɡɚɧɿ ɧɚ ɪɢɫ. 1.3. 

                                        Ɋɢɫ. 1.3. ɉɨɩɟɪɟɱɧɿ ɩɟɪɟɪɿɡɢ ɪɢɝɟɥɿɜ 

   Ⱦɥɹ ɨɩɢɪɚɧɧɹ ɩɨɪɨɠɧɢɫɬɢɯ ɩɥɢɬ ɩɪɢɣɦɚɽɬьɫɹ ɩɟɪɟɪɿɡ ɪɢɝɟɥɹ ɜɢɫɨɬɨɸ 
hb=45 (ɫɦ), ɚɛɨ hb=60(ɫɦ), ɞɥɹ ɨɩɢɪɚɧɧɹ ɪɟɛɪɢɫɬɢɯ ɩɥɢɬ ɩɪɢɣɦɚɽɬьɫɹ ɩɟɪɟɪɿɡ 
ɪɢɝɟɥɹ ɜɢɫɨɬɨɸ hb=60(ɫɦ). 
        Ʉɨɥɨɧɢ. ɉɪɢɣɦɚɽɦɨ   ɤɜɚɞɪɚɬɧɨɝɨ   ɩɟɪɟɪɿɡɭ  ɡ  ɪɨɡɦɿɪɨɦ ɫɬɨɪɿɧ, ɤɪɚɬɧɢɦ 
50 ɦɦ.  Ɇɿɧɿɦɚɥьɧɢɣ  ɪɨɡɦɿɪ  ɤɨɥɨɧ  ɰɢɜɿɥьɧɨʀ  ɛɭɞɿɜɥɿ  300 ɯ 300, ɩɪɨɦɢɫɥɨɜɨʀ - 
400 ɯ 400 ɦɦ. 
        Ɋɟɤɨɦɟɧɞɨɜɚɧɿ  ɤɥɚɫɢ:  ɛɟɬɨɧɭ –  ɋ20/25,  ɋ25/30,  ɪɨɛɨɱɨʀ  ɚɪɦɚɬɭɪɢ           
-  Ⱥ400ɋ, Ⱥ500ɋ,  ɚɪɦɚɬɭɪɢ ɯɨɦɭɬɿɜ  –  Ⱥ240ɋ,  ɫɿɬɤɢ ɿɡ ɫɬɚɥɿ - ȼɪ-І. 
        Ɏɭɧɞɚɦɟɧɬɢ. ɉɪɨɟɤɬɭɽɦɨ ɫɬɨɜɩɱɚɫɬɿ ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɭ ɩɿɞ ɫɟɪɟɞɧɿ ɤɨɥɨɧɢ, 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɹɤɿ ɜɢɡɧɚɱɟɧɨ ɩɪɢ ɪɨɡɪɚɯɭɧɤɭ ɤɨɥɨɧɢ. Ɉɫɧɨɜɧɨɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɝɪɭɧɬɭ ɨɫɧɨɜɢ ɽ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɬɢɫɤ R0,. 
 

        1.3. ɋɤɥɚɞ ɤɭɪɫɨɜɨʀ ɪɨɛɨɬɢ 

        ɉɨɹɫɧɸɜɚɥьɧɚ ɡɚɩɢɫɤɚ ɩɨɜɢɧɧɚ ɜɤɥɸɱɚɬɢ ɬɢɬɭɥьɧɢɣ ɚɪɤɭɲ, ɡɦɿɫɬ, 
ɡɚɜɞɚɧɧɹ ɧɚ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɪɨɡɪɚɯɭɧɨɤ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ, ɫɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ 
ɥɿɬɟɪɚɬɭɪɢ. Ƚɪɚɮɿɱɧɚ ɱɚɫɬɢɧɚ ɫɤɥɚɞɚɽ ɮɪɚɝɦɟɧɬ ɩɥɚɧɭ ɿ ɪɨɡɪɿɡ ɛɭɞɿɜɥɿ, 
ɤɨɧɫɬɪɭɤɰɿʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ, ɪɢɝɟɥɹ, ɤɨɥɨɧɢ ɬɚ ɮɭɧɞɚɦɟɧɬɭ ɡɿ ɫɩɟɰɢɮɿɤɚɰɿɽɸ.   
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2. ɉɪɢɤɥɚɞɢ ɪɨɡɪɚɯɭɧɤɭ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɡɛɿɪɧɨɝɨ 
ɡɚɥɿɡɨɛɟɬɨɧɧɨɝɨ ɪɟɛɪɢɫɬɨɝɨ ɩɟɪɟɤɪɢɬɬɹ 

                                    ȼɢɯɿɞɧɿ ɞɚɧɿ  

1. ɉɪɢɡɧɚɱɟɧɧɹ ɛɭɞɿɜɥɿ –  ɩɪɨɦɢɫɥɨɜɚ,  (ɰɢɜɿɥьɧɚ); 

2. ɋɬɭɩɿɧь ɚɝɪɟɫɢɜɧɨʀ ɞɿʀ ɫɟɪɟɞɨɜɢɳɚ – ɧɟɚɝɪɟɫɢɜɧɢɣ; 

3. Ʉɿɥьɤɿɫɬь ɩɨɜɟɪɯɿɜ     –   4n f ; 

4. ȼɢɫɨɬɚ ɩɨɜɟɪɯɭ          –  ɦH f 5,3 ; 

5. Ɋɨɡɦɿɪɢ ɜ ɩɥɚɧɿ          –  Ⱥɯȼ =24ɯ44 ɦ; 

6. Ɍɢɦɱɚɫɨɜɟ ɤɨɪɢɫɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ : ɩɨɜɧɟ  υ = 6,5 ɤɉɚ, 

7. Ɋɚɣɨɧ ɛɭɞɿɜɧɢɰɬɜɚ ɡɚ ɫɧɿɝɨɜɢɦ  ɧɚɜɚɧɬɚɠɟɧɧɹɦ   –   ІV. 

8. Ɍɢɩ ɦɿɠɩɨɜɟɪɯɨɜɨɝɨ ɩɟɪɟɤɪɢɬɬɹ  –  ɡɛɿɪɧɢɣ. 

9. Ɇɚɬɟɪɿɚɥ ɞɥɹ ɤɨɧɫɬɪɭɤɰɿɣ ɡɛɿɪɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ: 

        ɛɟɬɨɧ ɤɥɚɫɭ;        ɚɪɦɚɬɭɪɚ; 

                                   – ɩɥɢɬɢ     ɋ16/20            Ⱥ400ɋ 

                                   – ɪɢɝɟɥɹ    ɋ20/25          Ⱥ400ɋ 

                                   – ɤɨɥɨɧɢ   ɋ20/25          Ⱥ240ɋ 

                                   – ɮɭɧɞɚɦɟɧɬɭ ɋ16/20     Ⱥ240ɋ 

   10.  Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ґɪɭɧɬɭ  -   R0  = 0,24 Ɇɉɚ. 

2.1. Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɯɟɦɢ ɡɛɿɪɧɨɝɨ ɩɟɪɟɤɪɢɬɬɹ.     

     ȼ ɫɤɥɚɞ  ɡɛɿɪɧɨɝɨ ɛɚɥɤɨɜɨɝɨ ɦɿɠɩɨɜɟɪɯɨɜɨɝɨ ɩɟɪɟɤɪɢɬɬɹ ɜɯɨɞɹɬь ɩɚɧɟɥɿ 
ɬɚ   ɧɟɫɭɱɿ  ʀɯ  ɪɢɝɟɥɿ,  ɤɨɬɪɿ ɨɩɢɪɚɸɬьɫɹ  ɧɚ  ɤɨɥɨɧɢ  (ɪɢɫ.1.1). 

        Ɍɨɜɳɢɧɚ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ – 400 ɦɦ.; 
        ɬɨɜɳɢɧɚ  ɛɚɝɚɬɨɩɨɪɨɠɧɢɫɬɨʀ   ɩɥɢɬɢ  – 220 ɦɦ. 

         Ɋɢɝɟɥь ɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ: 
- ɜɢɫɨɬɚ   h = (1/10-1/15)l = (1/10-1/15)650 = 65...43,3ɫɦ; 

         ɉɪɢɣɦɚɽɦɨ ɜɢɫɨɬɭ ɪɢɝɟɥɹ  h = 60ɫɦ. 
- ɲɢɪɢɧɚ  b = 30 ɫɦ. 

                  ɉɨɩɟɪɟɱɧɢɣ ɪɨɡɪɿɡ ɤɨɥɨɧɢ: 
- ɩɥɨɳɚ ɤɨɥɨɧɢ    А  =  bc

2
= 300 × 300 =  90000 ɦɦ2  

= 0,09 ɦ2
. 

          bɫ = (1/10-1/15)∙ɇf. = 35…23ɫɦ.          ɉɪɢɣɦɚɽɦɨ bɫ = 30 ɫɦ. 
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              Ɋɢɫ. 2.1.   Ʉɨɧɫɬɪɭɤɬɢɜɧɚ ɫɯɟɦɚ ɩɟɪɟɤɪɢɬɬɹ. 
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2.2. Ɋɨɡɪɚɯɭɧɨɤ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ 

2.2.1. Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ 

    Ȼɟɬɨɧ ɜɚɠɤɢɣ, ɤɥɚɫɭ ɋ16/20: ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɦɿɰɧɨɫɬɿ ɿ 
ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɿ ɛɟɬɨɧɭ, ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɛɟɬɨɧɭ ɩɪɢ ɨɫьɨɜɨɦɭ ɫɬɢɫɤɭ       
ɫɬɚɧɨɜɢɬь  fɫd =11,5Ɇɉɚ, ɧɚ ɨɫьɨɜɢɣ ɪɨɡɬɹɝ fɫtd = fɫtk /Ȗɫt =1,3/1,5 ≈ 0,9 Ɇɉɚ.            
ɉɨɱɚɬɤɨɜɢɣ  ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ Eɫd = 20∙103 Ɇɉɚ. ɉɚɧɟɥь ɩɿɞɞɚɽɬьɫɹ ɬɟɩɥɨɜɿɣ  

ɨɛɪɨɛɰɿ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦɭ ɬɢɫɤɭ. Ʉɨɟɮɿɰɿɽɧɬ ɭɦɨɜ ɪɨɛɨɬɢ ɛɟɬɨɧɭ Ȗb2  = 0,9.  

   Ⱥɪɦɚɬɭɪɚ : ɜ ɩɨɡɞɨɜɠɧɿɯ ɪɟɛɪɚɯ – ɤɥɚɫɭ Ⱥ400ɋ, ɡɝɿɞɧɨ ɡ ɬɚɛɥ.1.4 [5] ɩɪɢ 
ds≥10 ɦɦ, fyd=375Ɇɉɚ, ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɚɪɦɚɬɭɪɧɨʀ ɫɬɚɥɿ Es = 2,1∙105Ɇɉɚ;          
ɜ ɩɨɥɢɰɿ ɩɥɢɬɢ – ɡɜɚɪɧɿ ɫɿɬɤɢ ɡ ɞɪɨɬɨɜɨʀ ɚɪɦɚɬɭɪɢ ɤɥɚɫɭ ȼɪ-І (ɞɥɹ ɞɿɚɦɟɬɪɚ 5 ɦɦ  
fyd = 265Ɇɉɚ), ɜ ɩɨɡɞɨɜɠɧɿɯ ɿ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɪɚɯ – ɡɜɚɪɧɿ ɤɚɪɤɚɫɢ ɜɢɤɨɧɭɸɬьɫɹ 
ɡ ɚɪɦɚɬɭɪɢ  ɤɥɚɫɭ Ⱥ240ɋ, ɡɚ ɬɚɛɥ.1.4 [5] fyd = 225Ɇɉɚ, fywd =170 Ɇɉɚ. 

Ⱦɨ ɬɪɿɳɢɧɨɫɬɿɣɤɨɫɬɿ ɩɥɢɬɢ ɫɬɚɜɥɹɬьɫɹ ɜɢɦɨɝɢ 3-ɨʀ ɤɚɬɟɝɨɪɿʀ. ȿɤɫɩɥɭɚɬɚɰɿɹ 
ɩɥɢɬɢ ɩɟɪɟɞɛɚɱɚɽɬьɫɹ ɜ ɡɚɤɪɢɬɨɦɭ ɩɪɢɦɿɳɟɧɧɿ ɩɪɢ ɧɨɪɦɚɥьɧɢɯ ɬɟɦɩɟɪɚɬɭɪɧɢɯ 
ɭɦɨɜɚɯ ɿ ɜɨɥɨɝɨɫɬɿ ɩɨɜɿɬɪɹ ɜɢɳɟ 40%.  

 
                  2.2.2. ɇɚɜɚɧɬɚɠɟɧɧɹ, ɹɤɿ ɞɿɸɬь ɧɚ ɪɟɛɪɢɫɬɭ ɩɥɢɬɭ 

Ɍɚɛɥɢɰɹ 2.1 
 

№
 

№
ɩ/ɩ 

ȼɢɞ ɧɚɜɚɧɬɚɠɟɧɧɹ 

ɏɚɪɚɤɬɟ-      

ɪɢɫɬɢɱɧɟ 
ɧɚɜɚɧɬɚɠɟɧ- 

ɧɹ,   ɤɉɚ 

Ʉɨɟɮɿɰɿɽɧɬ ɧɚɞɿɣ-

ɧɨɫɬɿ ɡɚ ɧɚɜɚɧɬɚ-

ɠɟɧɧɹɦ , fm  

Ƚɪɚɧɢɱɧɟ 
ɪɨɡɪɚɯɭɧɤɨɜɟ 
ɧɚɜɚɧɬɚɠɟɧɧɹ, 

ɤɉɚ 

ȿɤɫɩɥɭɚɬɚɰɿɣ-

ɧɟ 
ɧɚɜɚɧɬɚɠɟɧɧɹ,   

ɤɉɚ 

  ɉɨɫɬɿɣɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ 
    

Ʉɟɪɚɦɿɱɧɚ ɩɥɢɬɤɚ 
(t=10ɦɦ, 

8.1 ɬ/ɦ3
) 

      0,18 1,2 0,216 0,18 

Ɇɚɫɬɢɤɚ (t=2ɦɦ, 
8.1 ɬ/ɦ3

) 
     0,036 1,2 0,043 0,036 

ɐɟɦɟɧɬɧɨ-ɩɿɳɚɧɚ 
ɫɬɹɠɤɚ (t=15ɦɦ, 

8.1 ɬ/ɦ3
) 

      0,27 1,2 0,324 0,27 

Ɋɟɛɪɢɫɬɚ 
ɩɥɢɬɚ ɩɟɪɟɤɪɢɬɬɹ 

       2,2 1,1 2,42 2,2 

ȼɫьɨɝɨ ɩɨɫɬɿɣɧɢɯ           g m=3,0        g ɟ=2,7 

Ɍɢɦɱɚɫɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 
       6,5 1,2 7,8 6,5 

ɤɨɪɨɬɤɨɱɚɫɧɟ: 
     ɬɪɢɜɚɥɟ: 

4,3 

2,2 

1,2 

1,2 

5,2 

2,6 

4,3 

2,2 

     ɉɨɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ         qm = 10,8        qɟ = 9,2 
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       2.2.3. Ɋɨɡɪɚɯɭɧɨɤ ɩɥɢɬɢ ɡɚ ɩɟɪɲɨɸ ɝɪɭɩɨɸ ɝɪɚɧɢɱɧɢɯ ɫɬɚɧɿɜ 
 

   Ɋɨɡɦɿɪɢ ɩɟɪɟɪɿɡɭ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɦɚɽɦɨ ɬɢɩɨɜɢɦɢ (ɪɢɫ.2.2). 

 

 

 
Ɋɢɫ 2.2. ɉɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡ ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ. 

 

ȼɢɡɧɚɱɟɧɧɹ  ɧɚɜɚɧɬɚɠɟɧь ɬɚ ɡɭɫɢɥь ɧɚ ɩɥɢɬɭ ɩɟɪɟɤɪɢɬɬɹ 

        ɉɨɫɬɿɣɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɟɥɟɦɟɧɬɿɜ ɜɥɚɫɧɨʀ ɜɚɝɢ ɩɿɞɥɨɝɢ ɬɚ ɜɚɝɢ 1 ɦ2 

ɪɟɛɪɢɫɬɨʀ ɩɥɢɬɢ ɛɟɪɟɦɨ ɡ ɬɚɛɥɢɰɿ 2.1 ɩɪɢ ɜɢɫɨɬɿ ɩɥɢɬɢ  h =40 ɫɦ, ›gs = 2,2 ɤɇ/ɦ2
. 

Ɍɢɦɱɚɫɨɜɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɡɚɜɞɚɧɧɹɦ  υ= 6,5 ɤɇ/ɦ2
. 

    ɉɿɞɪɚɯɭɧɤɢ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1 ɦ2
 ɩɥɢɬɢ ɡɜɟɞɟɧɿ ɜ ɬɚɛɥ. 2.1. ɉɟɪɟɜɨɞɢɦɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ 2ɦɤɇ  ɲɥɹɯɨɦ ɦɧɨɠɟɧɧɹ ɧɚ ɤɨɟɮɿɰɿɽɧɬ (10). Ʉɨɟɮɿɰɿɽɧɬɢ 
ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɧɚɜɚɧɬɚɠɟɧɧɹɦ fm  ɛɟɪɟɦɨ ɡ ɬɚɛɥ. 7 (ɞɨɞɚɬɤɭ). 

    Ɋɨɡɪɚɯɭɧɤɨɜɟ ɝɪɚɧɢɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1 ɦ ɞɨɜɠɢɧɢ ɩɥɢɬɢ ɜɢɡɧɚɱɚɽɦɨ ɡɚ 
ɮɨɪɦɭɥɨɸ: 

,2,165,18,10 ìêÍsmm bgq  

         ɞɟ ɦ51,bs  - ɧɨɦɿɧɚɥьɧɚ ɲɢɪɢɧɚ ɩɥɢɬɢ. 
 

     ȼɢɡɧɚɱɚɽɦɨ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɩɪɨɥɿɬ ɩɨɡɞɨɜɠɧɿɯ ɪɟɛɟɪ ɩɥɢɬɢ (ɪɢɫ. 2.3): 

 

 

Ɋɢɫ.2.3. Ⱦɨ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɪɨɥьɨɬɭ ɩɨɡɞɨɜɠɧьɨɝɨ ɪɟɛɪɚ ɩɥɢɬɢ. 
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     Ɋɨɡɪɚɯɭɧɤɨɜɚ  ɞɨɜɠɢɧɚ  ɩɥɢɬɢ  ɩɪɢ  ɲɢɪɢɧɿ  ɪɢɝɟɥɹ  b=30 ɫɦ 

,0 abll s  

        ɞɟ cì640sl  - ɧɨɦɿɧɚɥьɧɢɣ ɩɪɨɥɿɬ ɩɥɢɬɢ;  cì30b  - ɲɢɪɢɧɚ ɪɢɝɟɥɹ; 

ñì20à  - ɞɨɜɠɢɧɚ ɩɥɨɳɿ ɫɩɢɪɚɧɧɹ ɩɥɢɬɢ. 

ñì.62515306400l  

    Ɇɚɤɫɢɦɚɥьɧɢɣ ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɝɪɚɧɢɱɧɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɨɛɱɢɫɥɸɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

ñìêÍ09ìêÍ 171,79
8

25,62,16

8

22

0lq
M  

    Ɇɚɤɫɢɦɚɥьɧɚ ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ: 

êÍ.6,50
2

25,62,16

2

0lq
Q  

                   Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɧɨɪɦɚɥьɧɢɯ ɩɟɪɟɪɿɡɿɜ. 

    ɉɟɪɟɜɿɪɹɽɦɨ ɞɨɫɬɚɬɧɿɫɬь ɜɢɫɨɬɢ ɩɨɡɞɨɜɠɧɿɯ ɪɟɛɟɪ ɡɚ ɮɨɪɦɭɥɨɸ: 

cì85,39...9,2991,720...1520...15 33 Mh , 

ɞɟ .,Ɇ ɦɬ988  

        Ɂɚɥɢɲɚɽɦɨ ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɭ ɜɢɫɨɬɭ ɪɟɛɪɚ cɦ40h . ɉɪɢɜɨɞɢɦɨ 
ɩɟɪɟɪɿɡ ɪɟɛɟɪ ɩɥɢɬɢ ɞɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɬɚɜɪɨɜɨɝɨ   

 

 

   Ɋɢɫ.2.4. Ɂɚɞɚɧɢɣ (ɚ) ɿ ɪɨɡɪɚɯɭɧɤɨɜɢɣ  (b) ɩɟɪɟɪɿɡɢ ɩɨɡɞɨɜɠɧьɨɝɨ ɪɟɛɪɚ. 
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       ɒɢɪɢɧɚ ɪɟɛɪɚ 17ɦɦ1708522 pbb  ɫɦ, ɲɢɪɢɧɚ ɩɨɥɢɰɿ 
ñì144,5ìì1445401485202Bbeff ; ɬɨɜɳɢɧɚ ɩɨɥɢɰɿ ɫɦ.5ɦɦ50fh  

   əɤɳɨ ɪɨɛɨɱɭ ɚɪɦɚɬɭɪɭ ɜ ɪɟɛɪɿ ɪɨɡɬɚɲɨɜɭɜɚɬɢ ɜ ɞɜɚ ɪɹɞɢ ɩɨ ɜɢɫɨɬɿ              
(4 ɫɬɟɪɠɧɹ), ɬɨ 5,345,540ahd  ɫɦ, ɞɟ ɫɦ65...ɚ  ɉɪɢɩɭɫɤɚɽɦɨ, ɳɨ 
ɧɟɣɬɪɚɥьɧɚ ɥɿɧɿɹ ɩɪɨɯɨɞɢɬь ɜ ɦɟɠɚɯ ɩɨɥɢɰɿ. Ɍɨɞɿ ɩɟɪɟɪɿɡ ɦɨɠɧɚ ɪɨɡɪɚɯɨɜɭɜɚɬɢ 
ɹɤ ɩɪɹɦɨɤɭɬɧɢɣ ɡ ɪɨɡɦɿɪɚɦɢ 5,345,144dbeff  ɫɦ. 

   ȼɢɡɧɚɱɚɽɦɨ m : 

0399,0
15,15,345,144

7910
22

cdeff

m
fdb

M
; 

   ȼɢɡɧɚɱɚɽɦɨ  ɡɚ ɬɚɛɥ.9 (ɞɨɞɚɬɤɭ): 
Ɂɚ α=0,039 → 05,0 ; 

   ȼɢɡɧɚɱɚɽɦɨ ɜɢɫɨɬɭ ɫɬɢɫɧɭɬɨʀ ɡɨɧɢ x : 

cìñì 538,15,340399,0 fhdõ ,                                                     

ɨɬɠɟ  ɧɟɣɬɪɚɥьɧɚ ɥɿɧɿɹ  ɩɪɨɯɨɞɢɬь ɜ ɦɟɠɚɯ ɩɨɥɢɰɿ,  ɹɤ ɦɢ ɿ ɩɪɢɩɭɫɤɚɥɢ. 
   ȼɢɡɧɚɱɚɽɦɨ ɡɚ ɬɚɛɥ.9 ɡɧɚɱɟɧɧɹ ζ: 

.980,0  

   Ɉɛɱɢɫɥɸɽɦɨ ɩɥɨɳɭ ɪɨɛɨɱɨʀ ɩɨɡɞɨɜɠɧьɨʀ ɚɪɦɚɬɭɪɢ: 

                                2cì24,6
5,375,34980,0

7910

yd
s fd

M
A , 

       ɞɟ .5,37375 2êÍ/ñìÌÏàydf  

   ɉɪɢɣɦɚɽɦɨ 2 16 + 2Ø14 Ⱥ400ɋ  ɡ 2cì1,7sA  (ɞɨɞɚɬɤɢ, ɬɚɛɥ. 8). ȼ ɤɨɠɧɨɦɭ 
ɪɟɛɪɿ ɫɬɚɜɢɦɨ ɩɨ ɞɜɚ ɫɬɟɪɠɧɿ (1  16+1Ø14) ɦɦ. Ɋɨɡɬɚɲɭɜɚɧɧɹ ɪɨɛɨɱɢɯ 
ɩɨɡɞɨɜɠɧɿɯ ɫɬɟɪɠɧɿɜ ɜ ɩɟɪɟɪɿɡɿ ɪɟɛɪɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.4. 

 

 

Ɋɢɫ. 2.5. Ɋɨɡɬɚɲɭɜɚɧɧɹ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɜ ɩɨɡɞɨɜɠɧьɨɦɭ ɪɟɛɪɿ ɩɥɢɬɢ. 
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    Ɏɚɤɬɢɱɧɚ ɪɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ 
2

a
dahd sçø  

cì9,34
2

0,3
6,1240 , ɳɨ ɛɿɥьɲɟ ɩɪɢɣɧɹɬɨʀ ɩɨɩɟɪɟɞɧьɨ ñì5,34d , ɞɟ 

ɦɦ20ɡɲa  - ɬɨɜɳɢɧɚ ɡɚɯɢɫɧɨɝɨ ɲɚɪɭ ɛɟɬɨɧɭ; ìì16sd  - ɞɿɚɦɟɬɪ ɫɬɟɪɠɧɿɜ 
ɧɢɠɧьɨɝɨ ɪɹɞɭ; ɦɦ25ɚ  - ɜɿɞɫɬɚɧь ɭ ɩɪɨɫɜɿɬɿ ɦɿɠ ɫɬɟɪɠɧɹɦɢ. 

 

             Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɨɯɢɥɢɯ ɩɟɪɟɪɿɡɿɜ ɩɨɡɞɨɜɠɧɿɯ ɪɟɛɟɪ. 
 

        ɇɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɩɥɨɳɭ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɜɟɪɬɢɤɚɥьɧɨʀ ɚɪɦɚɬɭɪɢ 
ɬɚ ɤɪɨɤ ɰɿɽʀ ɚɪɦɚɬɭɪɢ. ɉɪɢ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɧɚ 
ɤɨɧɫɬɪɭɤɰɿɸ ɩɪɢɨɩɨɪɧɨɸ ɞɿɥɹɧɤɨɸ ɰɿɽʀ ɤɨɧɫɬɪɭɤɰɿʀ ɽ 1/4 ɞɨɜɠɢɧɢ ɩɪɨɥьɨɬɭ. 

        ɇɚɣɛɿɥьɲɟ  ɡɧɚɱɟɧɧɹ  ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ  Qmaɯ = Vcd=  50,6  ɤɇ – ɧɚ ɨɩɨɪɿ 2.  
ɉɥɨɳɚ      ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɩɨɡɞɨɜɠɧьɨʀ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɧɚ ɞɚɧɿɣ ɨɩɨɪɿ - 
Ⱥɾ= 7,1 ɫɦ2

. 

        ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɡɚɜɞɚɧɧɹ  ɤɥɚɫ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɩɪɢɣɦɚɽɦɨ  -  

Ⱥ240ɋ. 
        Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɞɥɹ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ fywd=170 Ɇɉɚ. Ɋɨɡɪɚɯɭɧɤɨɜɚ 
ɩɪɢɡɦɨɜɚ ɦɿɰɧɿɫɬь ɛɟɬɨɧɭ  fɫk,ɪriɾm = 15 Ɇɉɚ,   fcd = 11,5 Ɇɉɚ.  ɏɚɪɚɤɬɟɪɢɫɬɢɱɧɟ 
ɡɧɚɱɟɧɧɹ ɦɿɰɧɨɫɬɿ ɚɪɦɚɬɭɪɧɢɯ ɫɬɟɪɠɧɿɜ  fyk = 240 Ɇɉɚ. 
        ȼɢɡɧɚɱɚɽɦɨ ɧɟɨɛɯɿɞɧɿɫɬь ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ. Ɂɧɚɱɟɧɧɹ 
ɡɨɜɧɿɲɧьɨʀ ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ ɞɥɹ ɤɨɧɫɬɪɭɤɰɿɣ ɛɟɡ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɩɨɜɢɧɧɨ 
ɡɚɞɨɜɿɥьɧɹɬɢ ɭɦɨɜɿ:              

VɋD   ≤  VRd,ɫ , 
        ɞɟ VRd,ɫ – ɡɭɫɢɥɥɹ, ɹɤɟ ɦɨɠɟ ɫɩɪɢɣɦɚɬɢɫɹ ɛɟɬɨɧɨɦ ɨɛɱɢɫɥɸɽɬьɫɹ ɡɚ 
ɮɨɪɦɭɥɨɸ 

VRd,ɫ = υRd,ɫ· bɾɪ · d = 0,389 ∙ 10
3 ∙ 0,17 ∙ 0,349 = 23,1 ɤɇ, 

ɡɜɿɞɤɢ  bɾɪ = 17 ɫɦ  -  ɲɢɪɢɧɚ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ; 
            d  –  ɪɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɡɝɢɧɚɥьɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɦɦ: 
              d  =  h – ɫ – ds− ɚɾ/2  = 400 − 20 – 16 − 30 /2  = 349 ɦɦ; 

            υRd,ɫ = ɋRd,ɫ · k ·(100 ∙ ρ ∙ fck)
1/3

= 0,0863 ∙1,757∙(100∙0,0113∙15) 1/3
 =0,389Ɇɉɚ; 

             ρ = Аɾ1 /bɾb·d = 7,1 / 18∙34,9  =  0,0113   - ɤɨɟɮɿɰɿɽɧɬ  ɚɪɦɭɜɚɧɧɹ  ɩɟɪɟɪɿɡɭ; 

             ɋRd,ɫ    -  ɦɿɧɿɦɚɥьɧɟ ɡɧɚɱɟɧɧɹ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɧɚ ɡɫɭɜ: 

ɋRd,ɫ = 0,035∙3√fɫk,ɪriɾm = 0,035∙3√ 15  =  0,0863 . 

    k  =  1 + √200/d  =  1 + √200/349  =  1,757 . 

     ɉɟɪɟɜɿɪɹɽɦɨ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜɢ: 
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VɋD = 50,6  Ɇɉɚ  >  VRd,ɫ  = 23,1 Ɇɉɚ. 

      ɍɦɨɜɚ ɧɟ ɜɢɤɨɧɭɽɬьɫɹ, ɧɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɩɨɩɟɪɟɱɧɿ ɫɬɟɪɠɧɿ ɡɚ 
ɪɨɡɪɚɯɭɧɤɨɦ. Ɇɚɤɫɢɦɚɥьɧɚ  ɦɿɰɧɿɫɬь  ɛɟɬɨɧɭ  ɧɚ  ɡɪɿɡ  ɩɪɢ  ɦɿɧɿɦɚɥьɧɨɦɭ  ɤɭɬɿ   
θ=21,8

ɨ   ɫɬɚɧɨɜɢɬь: 

.59,2
25,61

4,05,2
5,11564,0

1

cot
2max, ÌÏà

tg

tg
fv cdRd  

Ȟ = 0,6∙[1 – (fɫk/250)] = 0,6 ∙ [1 –  (15 / 250)] = 0,564. 

ɇɚɩɪɭɠɟɧɧɹ ɡɫɭɜɭ ɜɿɞ ɡɨɜɧɿɲɧьɨʀ ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ 

853,0
1000349,017,0

6,50

db

V

sp

CD
CD  Ɇɉɚ. 

ȞRd,mɚɯ = 2,59 Ɇɉɚ > ȞɋD =0,853  Ɇɉɚ 
ɍɦɨɜɚ ɜɢɤɨɧɭɽɬьɫɹ. Ɇɿɧɿɦɚɥьɧɨ ɞɨɩɭɫɬɢɦɢɣ ɞɿɚɦɟɬɪ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ 

ɿɡ ɭɦɨɜɢ ɡɜɪɸɜɚɧɧɹ  dɾw,min = 6,0 ɦɦ. ɉɥɨɳɚ ɩɟɪɟɪɿɡɭ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ              
Аɾw= 0,57 ɫɦ2

. 

Ʉɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜɢɡɧɚɱɚɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

.35,13
17853,0

5,21708,057,0cot8,0
ñì

bv

fA
S

spcd

ywdsw

w  

Ɂ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɜɢɦɨɝ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɢɨɩɨɪɧɢɯ ɞɿɥɹɧɤɚɯ 
ɫɥɿɞ ɩɪɢɣɦɚɬɢ ɜ ɦɟɠɚɯ: 

20
2

40

2 w

wb
wk

h
S   ɫɦ. ɩɪɢ hɾɪ≤ 45 ɫɦ. ɿ  

ɧɟ ɦɟɧɲɟ  Sw,k  ≤  50 ɫɦ. 
ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɢɨɩɨɪɧɢɯ ɞɿɥɹɧɤɚɯ 

Sw,k  = 12,5 ɫɦ. 
      ȼ ɩɪɨɥьɨɬɧɢɯ ɞɿɥɹɧɤɚɯ ɤɪɨɤ ɩɨɩɟɪɟɱɧɨʀ ɚɪɦɚɬɭɪɢ ɩɪɢɣɦɚɽɬьɫɹ ɬɿɥьɤɢ ɡ       
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɜɢɦɨɝ 

Sw,p ≤ ¾ ∙hɾɪ   =  ¾ ∙40 =  30  ɫɦ. ɬɚ ɡ ɭɦɨɜɢ, ɳɨ  Sw,p  ≤ 50 ɫɦ. 
ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɨɥьɨɬɧɢɯ ɞɿɥɹɧɤɚɯ  

Sw,p  = 30  ɫɦ. 
 

Ɋɨɡɪɚɯɭɧɨɤ ɩɨɥɢɰɿ ɩɥɢɬɢ 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ. Ɋɨɡɛɢɜɚɽɦɨ ɞɨɜɠɢɧɭ ɩɥɢɬɢ ɩɨɩɟɪɟɱɧɢɦɢ ɪɟɛɪɚɦɢ ɧɚ 
ɱɨɬɢɪɢ ɱɚɫɬɢɧɢ (ɪɢɫ. 2.6, ɩɥɚɧ). ɒɢɪɢɧɚ ɩɪɨɦɿɠɧɢɯ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ ɧɚ ɪɿɜɧɿ 
ɧɢɡɭ ɩɨɥɢɰɿ ɦɦ100bb . ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɩɪɢɣɧɹɬɢɦɢ ɜɿɞɫɬɚɧɹɦɢ ɦɿɠ ɨɫɹɦɢ 
ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ (1600 ɦɦ) ɜɿɞɫɬɚɧь ɦɿɠ ɩɨɩɟɪɟɱɧɢɦɢ ɪɟɛɪɚɦɢ ɧɚ ɪɿɜɧɿ ɧɢɡɭ 
ɩɨɥɢɰɿ ɜ ɫɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ ììì 5,1150010016001l  (ɪɢɫ. 2.6, ɩɟɪɟɪɿɡ 1-1).       
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ȼɿɞɫɬɚɧь ɦɿɠ ɩɨɡɞɨɜɠɧɿɦɢ ɪɟɛɪɚɦɢ ɧɚ ɪɿɜɧɿ ɧɢɡɭ ɩɥɢɬɢ 
ɦ2451ɦɦ1245120214852 ,l  (ɪɢɫ. 2.6, ɩɟɪɟɪɿɡ 2-2). 

    Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɨɡɦɿɪɢ ɩɨɥɹ ɩɨɥɢɰɿ 1l  ɿ 2l  ɩɪɢɛɥɢɡɧɨ ɨɞɧɚɤɨɜɿ, ɨɬɠɟ ɤɨɠɧɟ 
ɩɨɥɟ ɩɨɥɢɰɿ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɤɜɚɞɪɚɬɧɭ ɩɥɚɫɬɢɧɭ, ɡɚɳɟɦɥɟɧɭ ɩɨ ɤɨɧɬɭɪɭ. 

 

 

 

          Ɋɢɫ.2.6. ɉɥɚɧ, ɩɨɡɞɨɜɠɧɿɣ ɿ ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡɢ ɩɥɢɬɢ. 
 

   Зɛɿɪ ɧɚɜɚɧɬɚɠɟɧь. ɇɚ ɩɨɥɢɰɸ ɞɿɽ ɩɨɫɬɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɜɚɝɢ ɩɿɞɥɨɝɢ ɿ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɜɥɚɫɧɨʀ ɜɚɝɢ 1 ɦ2

 ɩɥɢɬɢ ɬɨɜɳɢɧɨɸ 50 ɦɦ, ɚ ɬɚɤɨɠ ɡɦɿɧɧɟ 
(ɬɢɦɱɚɫɨɜɟ) ɧɚɜɚɧɬɚɠɟɧɧɹ. 

   ȼɢɡɧɚɱɚɽɦɨ ɪɨɡɪɚɯɭɧɤɨɜɟ ɝɪɚɧɢɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1 ɦ2
 ɩɨɥɢɰɿ (ɬɚɛɥ. 2.1). 

І. ɉɨɫɬɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧя: 
                ɉɿɞɥɨɝɚ: ɤɟɪɚɦɿɱɧɚ ɩɥɢɬɤɚ (10 ɦɦ) - 2êÍ/ì216,01g ; 

  ɰɟɦɟɧɬɧɨ-ɩɿɳɚɧɚ  ɫɬɹɠɤɚ  (15 ɦɦ)  - 2êÍ/ì324,02g  

  ȼɥɚɫɧɚ ɜɚɝɚ 1 ɦ2
 ɩɨɥɢɰɿ ìì50pt  3ɬ/ɦ52,.ɛ.ɡ  – 

               2
3 ɤɇ/ɦ38111105205010 ,,,,tg fm.ɛ.ɡn . 

ІІ. Ɍɢɦɱɚɫɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧя: 
28,7 êÍ/ìm  
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ɉɨɜɧɟ ɪɨɡɪɚɯɭɧɤɨɜɟ ɝɪɚɧɢɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ: 
          2

321 72,98,738,1324,0216,0 êÍ/ìms gggq . 

 

   ɉɿɞɛɿɪ ɚɪɦɚɬɭɪɢ.  ɉɨɥɢɰɹ ɚɪɦɭɽɬьɫɹ ɫɿɬɤɨɸ ɡ ɨɞɧɚɤɨɜɨɸ ɚɪɦɚɬɭɪɨɸ ɜ ɨɛɨɯ 
ɧɚɩɪɹɦɤɚɯ. ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɥɢɰɿ ɡɚ ɦɟɬɨɞɨɦ ɝɪɚɧɢɱɧɨʀ ɪɿɜɧɨɜɚɝɢ 
ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɝɪɚɧɢɱɧɢɣ ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ ɧɚ ɨɩɨɪɚɯ ɿ ɜ ɫɟɪɟɞɢɧɿ ɩɪɨɥьɨɬɿɜ, 
ɜɿɞɧɟɫɟɧɢɣ ɞɨ ɩɨɥɨɫɢ ɲɢɪɢɧɨɸ ɫɦ100b , ɦɨɠɧɚ ɩɿɞɪɚɯɭɜɚɬɢ ɡɚ ɮɨɪɦɭɥɨɸ: 

ñìêÍìêÍ 4,31314,0
48

245,172,9

48

22

2lq
M s . 

   Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ñì.5,2
2

5

2

fh
d  

   ȼɢɡɧɚɱɚɽɦɨ ɤɨɟɮɿɰɿɽɧɬ m : 

0437,0
5,210015,1

4,31
52dbf

M

cd

m . 

   ȼɢɡɧɚɱɚɽɦɨ ɡɚ ɬɚɛɥ.6 ɞɨɞɚɬɤɭ : 

056,0 . 

   ȼɢɡɧɚɱɚɽɦɨ ɤɨɟɮɿɰɿɽɧɬ  ζ : 
978,0 . 

   ɇɟɨɛɯɿɞɧɢɣ ɩɟɪɟɪɿɡ ɚɪɦɚɬɭɪɢ ɤɥɚɫɭ ȼɪ-І  4 ɦɦ. 
2cì352,0

5,365,2978,0

4,31

yd
s fd

M
A , 

ɞɟ ÌÏà365ydf  (36,5 ɤɇ/ɫɦ2) ɞɥɹ ɫɬɟɪɠɧɿɜ  4 ȼɪ-І (ɞɨɞɚɬɤɢ, ɬɚɛɥ. 4). 

   ɉɪɢɣɦɚɽɦɨ 5  4 ȼɪ-І , 2cɦ630,As  (ɤɪɨɤ ɦɦ200S ). 

 

 Ɋɨɡɪɚɯɭɧɨɤ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ 

     Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɧɨɪɦɚɥьɧɢɯ ɩɟɪɟɪɿɡɿɜ. 

         Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ. ɉɨɩɟɪɟɱɧɟ ɪɟɛɪɨ ɪɨɡɝɥɹɞɚɽɦɨ ɹɤ ɜɿɥьɧɨ ɫɩɟɪɬɭ ɛɚɥɤɭ 

(ɪɢɫ. 2.7, ɚ). Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɩɪɨɥɿɬ ɜɢɡɧɚɱɚɽɦɨ ɧɚ ɪɿɜɧɿ ɫɩɨɥɭɱɟɧɧɹ ɧɢɡɭ 
ɩɨɩɟɪɟɱɧɨɝɨ ɪɟɛɪɚ ɡ ɩɨɡɞɨɜɠɧɿɦɢ ɪɟɛɪɚɦɢ (ɪɢɫ. 2.6, ɩɟɪɟɪɿɡ 2-2). 

,

,hibBl p

ɦ1,275ɦɦ1275200400

1028521485ɦɦ20022
 

ɞɟ 10,i  - ɭɤɥɨɧ ɜɧɭɬɪɿɲɧɿɯ ɝɪɚɧɿɜ ɩɨɡɞɨɜɠɧɿɯ ɪɟɛɟɪ. 
Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɩɟɪɟɪɿɡ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ ɩɪɢɣɦɚɽɦɨ ɬɚɜɪɨɜɨɝɨ ɩɪɨɮɿɥɸ ɡ 

ɪɟɛɪɨɦ ɭ ɜɢɝɥɹɞɿ ɬɪɚɩɟɰɿʀ (ɪɢɫ. 2.6, ɛ). 
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Ɋɢɫ. 2.7. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ (ɚ) ɿ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɩɟɪɟɪɿɡ (ɛ)  

ɩɨɩɟɪɟɱɧɨɝɨ ɪɟɛɪɚ.   

    ɒɢɪɢɧɚ ɪɟɛɪɚ ɭɧɢɡɭ ɫɦ5ɦɦ50ɧb , ɧɚ ɪɿɜɧɿ ɧɢɡɭ ɩɨɥɢɰɿ ɫɦ10ɦɦ100bb , 

ɩɨɜɧɚ ɜɢɫɨɬɚ ɫɦ20ɦɦ200h ; ɲɢɪɢɧɚ ɡɜɿɫɿɜ ɩɪɢɣɧɹɬɚ: 

ɫɦ21ɦɦ210ɦɦ5212
6

1275

6
,

l
bɡɜ  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɨɡɪɚɯɭɧɤɨɜɚ ɲɢɪɢɧɚ ɩɨɥɢɰɿ ɩɨɩɟɪɟɱɧɨɝɨ ɪɟɛɪɚ:  
ñì52ìì52010021022 bçâeff bbb . 

ɫɦ.5ɦɦ50fh  

     Ɂɚɯɢɫɧɢɣ ɲɚɪ ɦɦ20.ɲ.ɡh ; ɪɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ .17320 cìahd  

    Зɛɿɪ ɧɚɜɚɧɬɚɠɟɧь. ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɫɟɪɟɞɧɽ ɪɟɛɪɨ ɜɿɞ ɩɨɥɢɰɿ, ɹɤ ɜɢɞɧɨ ɿɡ 
ɯɚɪɚɤɬɟɪɭ ɜɚɧɬɚɠɧɨʀ ɩɥɨɳɢɧɢ (ɪɢɫ. 2.5) ɦɚɽ ɛɭɬɢ ɩɪɢɣɧɹɬɢɦ ɭ ɜɢɝɥɹɞɿ 
ɬɪɢɤɭɬɧɢɤɚ ɡ ɦɚɤɫɢɦɚɥьɧɨɸ ɨɪɞɢɧɚɬɨɸ (ɪɢɫ. 2.6, ɚ): 

ìêÍ73,121,0
2

21,1
272,9

2
2 1

bsm p b
l

qq . 

    Ɇɚɤɫɢɦɚɥьɧɢɣ ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ ɞɥɹ ɛɚɥɤɢ ɡ ɬɪɢɤɭɬɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ: 

ñìêÍìêÍ 5,172725,1
12

275,173,12

12

22lq
M

mp
. 

    ɉɪɢɩɭɫɤɚɸɱɢ fhx , ɡɧɚɯɨɞɢɦɨ 
m
: 

                          01,0
175215,1

5,172
22dbf

M

effcd

m ; 

    Ɂɚ ɬɚɛɥ. 015,0 ; 994,0 ; 

cìcì 5255,017015,0 fhdx ,ɧɟɣɬɪɚɥьɧɚ ɥɿɧɿɹ ɩɪɨɯɨɞɢɬь ɜ ɦɟɠɚɯ 
ɩɨɥɢɰɿ. 

   ɇɟɨɛɯɿɞɧɢɣ ɩɟɪɟɪɿɡ ɚɪɦɚɬɭɪɢ: 

.28,0
5,3617991,0

5,172 2cì
yd

s fd

M
A  

   ɉɪɢɣɦɚɽɦɨ 1  8 Ⱥ400ɋ, 2cɦ5030,As  (ɞɨɞɚɬɤɢ, ɬɚɛɥ. 8), 

ɞɟ 2ñìêÍÌÏà 5,36365ydf  ɞɥɹ ɫɬɟɪɠɧɿɜ  6, 8 ɦɦ (ɞɨɞɚɬɤɢ, ɬɚɛɥ. 4) 
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2.3. Ɋɨɡɪɚɯɭɧɨɤ ɛɚɝɚɬɨɩɨɪɨɠɧɢɫɬɨʀ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ 
 

        ɇɟɫɭɱɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɩɟɪɟɤɪɢɬɬɹ ɰɢɜɿɥьɧɨʀ ɛɭɞɿɜɥɿ ɹɜɥɹɸɬьɫɹ 
ɛɚɝɚɬɨɩɨɪɨɠɧɢɫɬɚ ɩɥɢɬɚ ɡ ɤɪɭɝɥɢɦɢ ɩɨɪɨɠɧɢɧɚɦɢ, ɹɤɚ ɦɚɽ ɧɨɦɿɧɚɥьɧɭ 
ɞɨɜɠɢɧɭ 6,4 ɦ, ɲɢɪɢɧɭ 1,5 ɦ, ɜɢɫɨɬɭ 22 ɫɦ. ɿ ɛɚɝɚɬɨɩɪɨɥɿɬɧɢɣ ɡɛɿɪɧɢɣ ɪɢɝɟɥь 
ɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ. ɉɥɢɬɚ ɨɩɢɪɚɽɬьɫɹ ɧɚ ɪɢɝɟɥІ, ɤɨɬɪɿ ɩɟɪɟɞɚɸɬь ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɧɚ  ɤɨɥɨɧɢ ɬɚ ɮɭɧɞɚɦɟɧɬɢ. Ⱦɿɸɱɿ ɧɚ ɩɟɪɟɤɪɢɬɬɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɜɟɞɟɧɿ ɜ 
ɬɚɛɥɢɰɸ ɧɚɜɚɧɬɚɠɟɧь.  
 

2.3.1. ɇɚɜɚɧɬɚɠɟɧɧɹ, ɹɤɿ ɞɿɸɬь ɧɚ ɛɚɝɚɬɨɩɨɪɨɠɧɢɫɬɭ ɩɥɢɬɭ  

                                                                                                             Ɍɚɛɥɢɰɹ 2.2  

№
 

ɩ/ɩ 

ȼɢɞ            
ɧɚɜɚɧɬɚɠɟɧɧɹ 

ɏɚɪɚɤɬɟɪɢɫ-

ɬɢɱɧɟ ɧɚɜɚɧ- 

ɬɚɠɟɧɧɹ, 
ɤɉɚ 

Ʉɨɟɮɿɰɿɽɧɬ 
ɧɚɞɿɣɧɨɫɬɿ 

ɡɚ ɝɪɚɧɢɱɧɢɦ 
ɧɚɜɚɧɬɚɠɟɧɧɹɦ 

, fm  

Ƚɪɚɧɢɱɧɟ   
ɪɨɡɪɚɯɭɧɤɨɜɟ 
ɧɚɜɚɧɬɚɠɟɧ- 

ɧɹ, ɤɉɚ 

Ʉɨɟɮɿɰɿɽɧɬ 

ɧɚɞɿɣɧɨɫɬɿ     
ɡɚ ɟɤɫɩɥɭɚɬ. 
ɧɚɜɚɧɬɚɠɟɧ -  

ɧɹɦ, fɟ  

ȿɤɫɩɥɭɚ-

ɬɚɰɿɣɧɟ 
ɧɚɜɚɧɬɚ-

ɠɟɧɧɹ,   
ɤɉɚ 

ɉɨɫɬɿɣɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ      

ɒɬɭɱɧɢɣ ɩɚɪɤɟɬ 
(t=15ɦɦ, 4.2 ɬ/ɦ3

) 
     0,105 1,2 0,126 

 

1,0 
0,126 

Ɇ ɚ ɫ ɬ ɢ ɤ ɚ 

 (t=2ɦɦ,ρ=1,5ɬ/ɦ3
) 

      0,03 1,3 0,039 1,0 0,03 

ɐɟɦɟɧɬɧɨ-ɩɿɳɚɧɚ 
ɫɬɹɠɤɚ (t=15ɦɦ, 

8.1 ɬ/ɦ3
) 

      0,27 1,2 0,324 

 

 

1,0 

 

 

0,27 

 

4 

Ʌɟɝɤɨɛɟɬɨɧ     
(t=60 ɦɦ,ρ=0,6ɬ/ɦ3

 
      0,36 1,2 0,432 

 

1,0 

 

0,36 

ɩɥɢɬɚ ɩɟɪɤɪɢɬɬɹ  ɡ 
ɤɪɭɝɥɢɦɢ 
ɩɨɪɨɠɧɢɧɚɦɢ 

       3,0 1,1 3,3 

 

1,0      3,0 

ȼɫьɨɝɨ ɩɨɫɬɿɣɧɢɯ     g m=4,22  g ɟ=3,786 

Ɍɢɦɱɚɫɨɜɟ ɧɚɜɚɧ-

ɬɚɠɟɧɧɹ: 
ɤɨɪɨɬɤɨɱɚɫɧɟ; 

ɬɪɢɜɚɥɟ; 

 

6,5 

4,3 

2,2 

       

        1,2 

        1,2 

        1,2 

 

   vm=7,8 

5,16 

2,64 

 

 

1,0 

1,0 

1,0 

 
 ve=6,5 

   4,3 

   2,2 

ɉɨɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ  gm+ m      12,02 ge + ɟ =   10,286 

 

      ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1 ɩ.ɦ. ɞɨɜɠɢɧɢ ɩɪɢ ɧɨɦɿɧɚɥьɧɿɣ ɲɢɪɢɧɿ ɩɥɢɬɢ 1,5 ɦ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɟɮɿɰɿɽɧɬɚ ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɩɪɢɡɧɚɱɟɧɧɹɦ ɫɩɨɪɭɞɢ ІІ ɤɥɚɫɭ             

ɜɿɞɩɨɜɿɞɚɥьɧɨɫɬɿ  Ȗfn = 1.0 ɛɭɞɟ ɫɬɚɧɨɜɢɬɢ :  
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       -  ɝɪɚɧɢɱɧɟ ɪɨɡɪɚɯɭɧɤɨɜɟ: 
        ɉɨɫɬɿɣɧɟ     gm   =  4,22 ∙ 1,5  =  6,33 ɤɇ/ɦ; 

        ɩɨɜɧɟ (gm + vm) = 12,02 ∙ 1,5 = 18,03 ɤɇ/ɦ; 

 -  ɟɤɫɩɥɭɚɬɚɰɿɣɧɟ:  
        ɩɨɫɬɿɣɧɟ       ge  =  3,786 ∙ 1,5  =  5,679 ɤɇ/ɦ; 

        ɩɨɜɧɟ  (ge + ve)  =  10,286 ∙ 1,5  = 15,43 ɤɇ/ɦ; 

        ɞɨɜɝɨɬɪɢɜɚɥɟ ɿ ɩɨɫɬɿɣɧɟ (ge + vle) = 5,986 ∙ 1,5 = 8,98 ɤɇ/ɦ. 

 

2.3.2. Ɋɨɡɪɚɯɭɧɨɤ ɩɥɢɬɢ ɡɚ ɝɪɚɧɢɱɧɢɦɢ ɫɬɚɧɚɦɢ ɩɟɪɲɨʀ ɝɪɭɩɢ 
 ȼɫɬɚɧɨɜɥɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɨɡɦɿɪɿɜ ɩɥɢɬɢ ɿ ɜɢɡɧɚɱɟɧɧɹ          

ɡɭɫɢɥь ɜɿɞ ɡɨɜɧɿɲɧɿɯ ɧɚɜɚɧɬɚɠɟɧь 
         ɉɪɢ ɨɩɢɪɚɧɧɿ ɩɥɢɬɢ ɧɚ ɩɨɥɢɰɿ ɪɢɝɟɥɹ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɩɪɨɥɿɬ ɛɭɞɟ ɪɿɜɧɢɦ  

         l0 =l2 – b – 2·ɬ –2 ∙c/2- = 640 – 30 –2 2 – 2 ∙10/2  = 596 ɫɦ. 
           Ɉɩɚɥɭɛɤɨɜɚ ɞɨɜɠɢɧɚ ɩɥɢɬɢ  

                         lор. = l2 – b – 2·m = 640 – 30 – 2∙2 = 606 см. 
ɉɨɩɟɪɟɱɧɢɣ  ɩɟɪɟɪɿɡ  ɩɨɪɨɠɧɢɫɬɨʀ  ɩɥɢɬɢ  ɦɨɠɟ  ɛɭɬɢ  ɡɚɦɿɧɟɧɢɣ              

ɟɤɜɿɜɚɥɟɧɬɧɢɦ ɞɜɨɬɚɜɪɨɜɢɦ ɩɟɪɟɪɿɡɨɦ ɡ ɩɨɥɢɰɹɦɢ ɜ ɫɬɢɫɧɭɬɿɣ ɬɚ ɪɨɡɬɹɝɧɭɬɿɣ 
ɡɨɧɚɯ. 

ȼɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɩɨɪɨɠɧɢɫɬɨʀ ɩɥɢɬɢ ɩɪɢɣɦɚɽɬьɫɹ ɬɢɩɨɜɨɸ :  h = 22 ɫɦ. 
Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɩɥɢɬɢ 

d = h – ɫ – 0,5·D = 220-20-0,5∙20=190 ɦɦ = 19 ɫɦ. 
Іɧɲɿ  ɪɨɡɦɿɪɢ  ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ  ɩɨɩɟɪɟɱɧɨɝɨ  ɩɟɪɟɪɿɡɭ  ɧɚ  ɪɢɫ.2.9. 
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Ɋɢɫ. 2.8. Ⱦɿɣɫɧɢɣ ɩɟɪɟɪɿɡ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ. 
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Ɋɢɫ. 2.9. Ɂɜɟɞɟɧɢɣ ɩɟɪɟɪɿɡ ɩɥɢɬɢ ɩɟɪɟɤɪɢɬɬɹ. 
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    ɉɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡ ɩɨɪɨɠɧɢɫɬɨʀ ɩɥɢɬɢ ɩɪɢɜɨɞɢɦɨ ɞɨ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ      
ɞɜɨɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ. Ɂɚɦɿɧɸɽɦɨ ɩɥɨɳɭ ɤɪɭɝɥɢɯ ɩɨɪɨɠɧɢɧ ɩɪɹɦɨɤɭɬɧɢɦɢ    
ɬɚɤɨʀ ɠ ɩɥɨɳɿ ɿ ɬɚɤɨɝɨ ɠ ɦɨɦɟɧɬɭ  ɿɧɟɪɰɿʀ ɡɿ ɫɬɨɪɨɧɨɸ h1 

h1=0,9∙dɪ=0,9∙15,9=14,3 ɫɦ. 
       ȼ ɪɨɡɪɚɯɭɧɤɚɯ ɡɚ ɝɪɚɧɢɱɧɢɦɢ ɫɬɚɧɚɦɢ ɩɟɪɲɨʀ ɝɪɭɩɢ ɪɨɡɪɚɯɭɧɤɨɜɚ 

ɬɨɜɳɢɧɚ ɜɟɪɯɧьɨʀ ɿ ɧɢɠɧьɨʀ ɩɨɥɢɰь ɞɜɨɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ  
                                          hf

' = hf  =( h - h1)/2 = (220-143)/2 = 38 ɦɦ; 
       ɲɢɪɢɧɚ ɜɟɪɯɧьɨʀ ɿ ɧɢɠɧьɨʀ ɩɨɥɢɰь, ɜɿɞɩɨɜɿɞɧɨ   bf

'=147 ɫɦ,  bf=149 ɫɦ; 
       ɲɢɪɢɧɚ  ɪɟɛɪɚ    b = bf 

'- 7∙h1 = 147 - 7∙14,3 = 46,9  ɫɦ. 
      Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɩɥɢɬɢ ɹɜɥɹɽ ɫɨɛɨɸ ɨɞɧɨɩɪɨɥɿɬɧɭ ɛɚɥɤɭ, 

ɡɚɜɚɧɬɚɠɟɧɭ  ɪɿɜɧɨɦɿɪɧɨ-ɪɨɡɩɨɞɿɥɟɧɢɦ  ɧɚɜɚɧɬɚɠɟɧɧɹɦ. 

L0

Ɋɢɫ.2.10. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɩɥɢɬɢ. 

      Ɂɭɫɢɥɥɹ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɿ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɧɚɜɚɧɬɚɠɟɧь 

       Ɂɭɫɢɥɥɹ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɨɜɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ: 
               - ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ ɜ ɫɟɪɟɞɢɧɿ ɩɪɨɥьɨɬɭ ɡɚ   l0 = 5,96 ɦ                                        

         Ɇ= 06,80
8

96,503,18

8

22

0lvg mm

ɤɇ∙ɦ; 

            - ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ ɩɨ ɨɫɹɯ ɨɩɨɪ 

                                      Q = 73,53
2

96,503,18

2

0lvg mm
 ɤɇ. 

     Ɂɭɫɢɥɥɹ ɜɿɞ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ:  
- ɩɨɜɧɨɝɨ 

                                   Ɇe= 51,68
8

96,543,15

8

22

0lvg ee

 ɤɇ∙ɦ; 

                                   Qɟ= 98,45
2

96,543,15

2

0lvg ee

 ɤɇ; 

- ɩɨɫɬɿɣɧɨɝɨ ɿ  ɞɨɜɝɨɬɪɢɜɚɥɨɝɨ 

               Ɇe
l= 87,39

8

96,598,8

8

)( 22

0lvg lee

 ɤɇ∙ɦ; 

                                    Qe
l= 76,26

2

96,598,8

2

0lvg e
le

ɤɇ. 
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 Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɟɪɟɪɿɡɿɜ, ɧɨɪɦɚɥьɧɢɯ ɞɨ ɩɨɡɞɨɜɠɧьɨʀ ɨɫɿ 
 

Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɩɟɪɟɪɿɡ ɩɥɢɬɢ ɞɜɨɬɚɜɪɨɜɢɣ ɡ ɩɨɥɢɰɟɸ ɜ ɫɬɢɫɧɭɬɿɣ ɡɨɧɿ. 
ȼ ɪɨɡɪɚɯɭɧɨɤ ɜɜɨɞɢɬьɫɹ ɜɫɹ ɲɢɪɢɧɚ ɩɨɥɢɰɿ  bɟff 

 
= 147 ɫɦ. 

ɉɨɥɨɠɟɧɧɹ ɦɟɠɿ ɫɬɢɫɧɭɬɨʀ ɡɨɧɢ ɛɟɬɨɧɭ ɜɢɡɧɚɱɚɽɦɨ ɡ ɭɦɨɜɢ  
)5,0(2 ffeffcdb hdhbfM ; 

),(1086,98)100()8,35,0-19(8,31475,119,01006,80 55 ÍñìñìÍ

 ɭɦɨɜɚ ɜɢɤɨɧɭɽɬьɫɹ  /

fhx .ɜɿɞɩɨɜɿɞɧɨ, ɦɟɠɚ ɫɬɢɫɧɭɬɨʀ ɡɨɧɢ ɩɪɨɯɨɞɢɬь ɜ ɩɨɥɢɰɿ, 

ɪɨɡɪɚɯɭɧɨɤ ɩɥɢɬɢ ɜɟɞɟɦɨ ɹɤ ɩɪɹɦɨɤɭɬɧɨɝɨ ɩɟɪɟɪɿɡɭ ɡ ɪɨɡɦɿɪɚɦɢ   hbeff . 

Ɉɛɱɢɫɥɸɽɦɨ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿɽɧɬɚ  m  ɡɚ ɮɨɪɦɭɥɨɸ 

146,0
1914715,19,0

1006,80
2

2

2

2 dbf

M

tffcdb

m . 

Ɂɧɚɯɨɞɢɦɨ ɡɧɚɱɟɧɧɹ               ȟ = 0,198;      ζ = 0,921;       

ɉɟɪɟɜɿɪɢɦɨ ɭɦɨɜɭ                   ȟ = x / d ≤ ξr 

Ɂɧɚɱɟɧɧɹ ȟ r ɨɛɱɢɫɥɸɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ:  

,65,0
0174,00323,0

0323,0

03,

3,

scu

cu
r  

ȟ = 0,198 < ȟr = 0,65,  ɭɦɨɜɚ ɡɚɞɨɜɿɥьɧɹɽɬьɫɹ: 

                        x = ȟ · d = 0,198 ∙ 19 = 3,76 (ɫɦ) < h/
f = 3,8 ɫɦ. 

ɉɥɨɳɚ ɩɟɪɟɪɿɡɭ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ  

2,12
19921,05,37

1006,80 2

df

M
A

yd
f  ɫɦ 2, 

ɩɪɢɣɦɚɽɦɨ               8 Ø 14 Ⱥ400ɋ ,     Asf = 12,31 ɫɦ 2,       

d = h – ɚɫ – ds – ɫ/2 = 22 – 2 – 1,4–1,5 / 2 = 17,85 (ɫɦ) ≈ 18  (ɫɦ), 

ɞɟ ɚɫ≥ 2  ɫɦ  ɿ  ɫ ≥  1,5 (ɫɦ) – ɜɿɞɩɨɜɿɞɧɨ ɡɚɯɢɫɧɢɣ ɲɚɪ ɛɟɬɨɧɭ ɿ ɜɿɞɫɬɚɧь ɦɿɠ 

ɫɬɟɪɠɧɹɦɢ.   
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Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɨɯɢɥɢɯ ɩɟɪɟɪɿɡɿɜ  
 

        ɇɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɩɥɨɳɭ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɜɟɪɬɢɤɚɥьɧɨʀ ɚɪɦɚɬɭɪɢ 
ɬɚ ɤɪɨɤ ɰɿɽʀ ɚɪɦɚɬɭɪɢ. ɉɪɢ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɧɚ 
ɤɨɧɫɬɪɭɤɰɿɸ ɩɪɢɨɩɨɪɧɨɸ ɞɿɥɹɧɤɨɸ ɰɿɽʀ ɤɨɧɫɬɪɭɤɰɿʀ ɽ 1/4 ɞɨɜɠɢɧɢ ɩɪɨɥьɨɬɭ. 

        ɇɚɣɛɿɥьɲɟ  ɡɧɚɱɟɧɧɹ  ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ  Qmaɯ = Vcd=  53,73  ɤɇ – ɧɚ ɨɩɨɪɿ 2.  
ɉɥɨɳɚ      ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɩɨɡɞɨɜɠɧьɨʀ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɧɚ ɞɚɧɿɣ ɨɩɨɪɿ - 
Аɾ= 12,31 ɫɦ2

. 

        ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɡɚɜɞɚɧɧɹ  ɤɥɚɫ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɩɪɢɣɦɚɽɦɨ  -  

Ⱥ240ɋ. 
        Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɞɥɹ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ fywd=170 Ɇɉɚ. Ɋɨɡɪɚɯɭɧɤɨɜɚ 
ɩɪɢɡɦɨɜɚ ɦɿɰɧɿɫɬь ɛɟɬɨɧɭ  fɫk,ɪriɾm = 15 Ɇɉɚ,   fcd = 11,5 Ɇɉɚ.  ɏɚɪɚɤɬɟɪɢɫɬɢɱɧɟ 
ɡɧɚɱɟɧɧɹ ɦɿɰɧɨɫɬɿ ɚɪɦɚɬɭɪɧɢɯ ɫɬɟɪɠɧɿɜ  fyk = 240 Ɇɉɚ. 
        ȼɢɡɧɚɱɚɽɦɨ ɧɟɨɛɯɿɞɧɿɫɬь ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ. Ɂɧɚɱɟɧɧɹ 
ɡɨɜɧɿɲɧьɨʀ ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ ɞɥɹ ɤɨɧɫɬɪɭɤɰɿɣ ɛɟɡ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɩɨɜɢɧɧɨ 
ɡɚɞɨɜɿɥьɧɹɬɢ ɭɦɨɜɿ:              

VɋD   ≤  VRd,ɫ , 
        ɞɟ VRd,ɫ – ɡɭɫɢɥɥɹ, ɹɤɟ ɦɨɠɟ ɫɩɪɢɣɦɚɬɢɫɹ ɛɟɬɨɧɨɦ ɨɛɱɢɫɥɸɽɬьɫɹ ɡɚ 
ɮɨɪɦɭɥɨɸ 

VRd,ɫ = υRd,ɫ· b · d = 0,48 ∙ 10
3 ∙ 0,469 ∙ 0,19 = 42,77 ɤɇ, 

ɡɜɿɞɤɢ  b = 46,9 ɫɦ  -  ɲɢɪɢɧɚ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ; 
            d  –  ɪɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɡɝɢɧɚɥьɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɦɦ: 
                          d  =  h – ɫ  = 220 − 30   = 190 ɦɦ; 

            υRd,ɫ = ɋRd,ɫ · k ·(100 ∙ ρ ∙ fck)
1/3

= 0,0863 ∙2,026∙(100∙0,0138∙15) 1/3
 = 0,48Ɇɉɚ; 

                ρ = Аɾ1 /b·d = 12,31 / 46,9∙19  =  0,0138   - ɤɨɟɮɿɰɿɽɧɬ  ɚɪɦɭɜɚɧɧɹ  

ɩɟɪɟɪɿɡɭ; 

             ɋRd,ɫ    -  ɦɿɧɿɦɚɥьɧɟ ɡɧɚɱɟɧɧɹ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɧɚ ɡɫɭɜ: 

ɋRd,ɫ = 0,035∙3√fɫk,ɪriɾm = 0,035∙3√ 15  =  0,0863 . 

    k  =  1 + √200/d  =  1 + √200/190  =  2,026 . 

     ɉɟɪɟɜɿɪɹɽɦɨ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜɢ: 

VɋD = 53,73  Ɇɉɚ  >  VRd,ɫ  = 42,77 Ɇɉɚ. 

      ɍɦɨɜɚ ɧɟ ɜɢɤɨɧɭɽɬьɫɹ, ɧɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɩɨɩɟɪɟɱɧɿ ɫɬɟɪɠɧɿ ɡɚ 
ɪɨɡɪɚɯɭɧɤɨɦ. Ɇɚɤɫɢɦɚɥьɧɚ  ɦɿɰɧɿɫɬь  ɛɟɬɨɧɭ  ɧɚ  ɡɪɿɡ  ɩɪɢ  ɦɿɧɿɦɚɥьɧɨɦɭ  ɤɭɬɿ   
θ=21,8

ɨ   ɫɬɚɧɨɜɢɬь: 
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.59,2
25,61

4,05,2
5,11564,0

1

cot
2max, ÌÏà

tg

tg
fv cdRd  

Ȟ = 0,6∙[1 – (fɫk/250)] = 0,6 ∙ [1 –  (15 / 250)] = 0,564. 

ɇɚɩɪɭɠɟɧɧɹ ɡɫɭɜɭ ɜɿɞ ɡɨɜɧɿɲɧьɨʀ ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ 

603,0
100019,09,46

1073,53 2

db

VCD
CD  Ɇɉɚ. 

ȞRd,mɚɯ = 2,59 Ɇɉɚ > ȞɋD =0,603  Ɇɉɚ 
ɍɦɨɜɚ ɜɢɤɨɧɭɽɬьɫɹ. Ɇɿɧɿɦɚɥьɧɨ ɞɨɩɭɫɬɢɦɢɣ ɞɿɚɦɟɬɪ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ 

ɿɡ ɭɦɨɜɢ ɡɜɪɸɜɚɧɧɹ  dɾw,min = 6,0 ɦɦ. ɉɥɨɳɚ ɩɟɪɟɪɿɡɭ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ              
Аɾw= 0,57 ɫɦ2

. 

Ʉɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜɢɡɧɚɱɚɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

.92,16
19603,0

5,21708,057,0cot8,0
ñì

bv

fA
S

cd

ywdsw

w  

Ɂ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɜɢɦɨɝ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɢɨɩɨɪɧɢɯ ɞɿɥɹɧɤɚɯ 
ɫɥɿɞ ɩɪɢɣɦɚɬɢ ɜ ɦɟɠɚɯ: 

                                
11

2

22

2 w

w
wk

h
S   ɫɦ. ɩɪɢ h≤ 45 ɫɦ. ɿ  

ɧɟ ɦɟɧɲɟ  Sw,k  ≤  50 ɫɦ. 
ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɢɨɩɨɪɧɢɯ ɞɿɥɹɧɤɚɯ 

Sw,k  = 10 ɫɦ. 
      ȼ ɩɪɨɥьɨɬɧɢɯ ɞɿɥɹɧɤɚɯ ɤɪɨɤ ɩɨɩɟɪɟɱɧɨʀ ɚɪɦɚɬɭɪɢ ɩɪɢɣɦɚɽɬьɫɹ ɬɿɥьɤɢ ɡ       
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɜɢɦɨɝ 

Sw,p ≤ ¾ ∙h   =  ¾ ∙22 = 16,5  ɫɦ. ɬɚ ɡ ɭɦɨɜɢ, ɳɨ  Sw,p  ≤ 50 ɫɦ. 
ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɨɥьɨɬɧɢɯ ɞɿɥɹɧɤɚɯ  

Sw,p  = 15  ɫɦ. 
 

                              2.4.Ɋɨɡɪɚɯɭɧɨɤ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɪɢɝɟɥɹ 
 

2.4.1. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɩɪɨɥьɨɬɢ ɬɚ ɧɚɜɚɧɬɚɠɟɧɧɹ                                      
ɡɛɿɪɧɨɝɨ ɧɟɪɨɡɪɿɡɧɨɝɨ ɪɢɝɟɥɹ 

 
ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ ɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1ɦ2  ɩɪɢɣɦɚɸɬьɫɹ ɬɚɤɿ ɠ, ɹɤ 

ɿ  ɩɪɢ  ɪɨɡɪɚɯɭɧɤɭ  ɩɥɢɬɢ  ɩɟɪɟɤɪɢɬɬɹ  (ɬɚɛɥ. 2.2), ɜɢɫɨɬɚ ɪɢɝɟɥɹ   hbp = 60 (ɫɦ). 
    Ɋɢɝɟɥь ɪɨɡɝɥɹɞɭɽɦɨ ɹɤ ɧɟɪɨɡɪɿɡɧɭ ɛɚɝɚɬɨɩɪɨɥɿɬɧɭ ɛɚɥɤɭ, ɩɪɨɦɿɠɧɢɦɢ   

ɨɩɨɪɚɦɢ ɹɤɨʀ ɫɥɭɠɚɬь ɤɨɥɨɧɢ, ɚ ɤɪɚɣɧɿɦɢ – ɫɬɿɧɢ. Ⱦɨɜɠɢɧɚ ɨɩɢɪɚɧɧɹ ɪɢɝɟɥɹ ɧɚ 
ɫɬɿɧɢ  ɧɟ  ɦɟɧɲɟ  30 ɫɦ., ɧɚ  ɤɨɧɫɨɥɿ  ɤɨɥɨɧ – 20 ɫɦ.       
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    Ɋɨɡɪɚɯɭɧɤɨɜɿ ɩɪɨɥьɨɬɢ   

lo1 = lb1–b/2– lc/2+c/2 = 600–30/2–20/2+30/2=590ɫɦ=5,9ɦ; 

                     lo2 = lb2 – bɫ – lc = 600 – 30 – 20 = 550 ɫɦ = 5,5 ɦ. 

          ɚ=200ɦɦ                               b=300ɦɦ                                    b=300ɦɦ                               

                                        20             20       

                                       20               20 

        100                        200 

        300        5900                                               5500 

                      6000                                               6000 

 

       Ɋɢɫ.2.11. Ⱦɨ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɩɪɨɥьɨɬɿɜ ɪɢɝɟɥɿɜ.                                  
ɧɚ 1 ɦ ɞɨɜɠɢɧɢ     ɪɢɝɟɥɹ  ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɥɚɫɧɨʀ ɜɚɝɢ ɪɢɝɟɥɹ 

                    g = gu + gp = 43,776 + 4,125 =  47,9 ɤɇ/ɦ. 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1ɦ2
 ɞɨɜɠɢɧɢ ɪɢɝɟɥɹ ɜɢɡɧɚɱɚɽɬьɫɹ ɿɡ        

ɲɢɪɢɧɢ ɡɚɜɚɧɬɚɠɟɧɨʀ ɩɨɥɨɫɢ, ɪɿɜɧɨʀ ɤɪɨɤɭ ɪɚɦ lp = 6,0 ɦ. 
ɉɨɫɬɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ (gm) : 

- ɜɿɞ ɩɟɪɟɤɪɢɬɬɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɟɮɿɰɿɽɧɬɚ ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɩɪɢɡɧɚɱɟɧɧɹɦ 
ɛɭɞɿɜɥɿ  Ȗn = 1,0, 

                    gu = gm· lp = 4,22∙ 6,0  = 25,32 ɤɇ/ɦ; 

- ɜɿɞ ɜɚɝɢ ɪɢɝɟɥɹ 

                    gp = bbp· hbp  · ρ ·Ȗf = 0,3∙ 0,6 ∙ 2,5 ∙ (10) ∙ 1,1 = 4,5 ɤɇ/ɦ, 

ɞɟ  ρ = 2,5 ɬ/ɦ3
  - ɝɭɫɬɢɧɚ ɡɚɥɿɡɨɛɟɬɨɧɭ; 

Ɉɬɠɟ, ɪɨɡɪɚɯɭɧɤɨɜɟ ɝɪɚɧɢɱɧɟ ɩɨɫɬɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 

Ɉɬɠɟ, ɪɨɡɪɚɯɭɧɤɨɜɟ ɝɪɚɧɢɱɧɟ ɩɨɫɬɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1 ɦ ɞɨɜɠɢɧɢ     
ɪɢɝɟɥɹ  ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɥɚɫɧɨʀ ɜɚɝɢ ɪɢɝɟɥɹ 

                    g = gu + gp = 25,32 + 4,5 =  29,82 ɤɇ/ɦ. 

Ɍɢɦɱɚɫɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 

                     v = vm · lp  =  7,8 ∙ 6,0  =  46,8 ɤɇ/ɦ. 

ɉɨɜɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 

                     q = (gu +gɪ) + v  =  29,82 + 46,8  = 76,62 ɤɇ/ɦ. 
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                      2.4.2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɿ ɚɪɦɚɬɭɪɢ 

   - ɛɟɬɨɧ ɜɚɠɤɢɣ ɤɥɚɫɭ ɋ20/25,  ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɧɚ ɫɬɢɫɤ  fcd=14,5 Ɇɉɚ,        
ɧɚ ɪɨɡɬɹɝ fɫtd  = 1,0 Ɇɉɚ,   ɤɨɟɮɿɰɿɽɧɬ ɭɦɨɜ ɪɨɛɨɬɢ  ɛɟɬɨɧɭ    Ȗb2=1,0; 

       - ɚɪɦɚɬɭɪɚ   ɩɨɡɞɨɜɠɧɹ   ɪɨɛɨɱɚ   ɤɥɚɫɭ   Ⱥ400ɋ,   ɪɨɡɪɚɯɭɧɤɨɜɢɣ   ɨɩɿɪ           

fyd = 375 Ɇɉɚ,    f ywd  = 285 Ɇɉɚ,   Еs = 2,1∙105
. 

 2.4.3. ȼɢɡɧɚɱɟɧɧɹ ɡɭɫɢɥь, ɳɨ ɜɢɧɢɤɚɸɬь ɜ ɩɟɪɟɪɿɡɚɯ ɪɢɝɟɥɹ 
ɜɿɞ ɞɿʀ ɡɨɜɧɿɲɧьɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 

Ɂɧɚɱɟɧɧɹ ɡɝɢɧɚɸɱɢɯ ɦɨɦɟɧɬɿɜ ɜ ɩɟɪɟɪɿɡɚɯ ɪɢɝɟɥɹ ɨɛɱɢɫɥɸɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ 

M = ȕ· q · lo
2  , 

ɞɟ ȕ – ɤɨɟɮɿɰɿɽɧɬ, ɳɨ ɡɚɥɟɠɢɬь ɜɿɞ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɬɢɦɱɚɫɨɜɢɦ ɿ          
ɩɨɫɬɿɣɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ . 

ȼɿɞɞɚɥь   ɜɿɞ   I-ɨʀ   ɩɪɨɦɿɠɧɨʀ   ɨɩɨɪɢ  ɞɨ    ɩɟɪɟɪɿɡɭ   ɞɟ   Ɇ = 0,                                                          
ɫɨ = 0,278∙l1 = 0,278·6,0 = 1,67 ɦ. 

Ɂɧɚɱɟɧɧɹ ɩɨɩɟɪɟɱɧɢɯ ɫɢɥ: 

- ɧɚ ɤɪɚɣɧɿɣ ɜɿɥьɧɿɣ ɨɩɨɪɿ 
  QA = 0,4 · q · l01 = 0,4 ∙76,62∙ 5,9 = 180,82 ɤɇ; 

- ɧɚ ɩɟɪɲɿɣ ɩɪɨɦɿɠɧɿɣ ɨɩɨɪɿ ɡɥɿɜɚ  
                          QBɥ = 0,6 · q · l01 = 0,6 ∙ 76,62 ∙ 5,9 = 271,235 ɤɇ; 
- ɧɚ ɩɟɪɲɿɣ ɩɪɨɦɿɠɧɿɣ ɨɩɨɪɿ ɫɩɪɚɜɚ ɿ ɧɚ ɜɫɿɯ ɨɩɨɪɚɯ ɡɥɿɜɚ ɿ ɫɩɪɚɜɚ 

      QВɩ = 0,5 · q · l02  = 0,5 ∙ 76,62 ∙ 5,5 = 210,71 ɤɇ. 
Ɋɟɡɭɥьɬɚɬɢ ɨɛɱɢɫɥɟɧь ɡɝɢɧɚɸɱɢɯ ɦɨɦɟɧɬɿɜ ɜ ɩɟɪɟɪɿɡɚɯ ɪɢɝɟɥɹ ɡɜɨɞɢɦɨ ɜ    

ɬɚɛɥɢɰɸ 2.3. 

Ɍɚɛɥɢɰɹ 2.3 

Ɂɧɚɱɟɧɧɹ ɡɝɢɧɚɸɱɢɯ ɦɨɦɟɧɬɿɜ ɜ ɩɟɪɟɪɿɡɚɯ ɪɢɝɟɥɹ 

 

 

ɉɪɨɥɿɬ 

ȼɿɞɫɬɚɧь 
ɜɿɞ ɥɿɜɨʀ 
ɨɩɨɪɢ (ɜ 

ɞɨɥɹɯ     ɜɿɞ 
lo) 

     Ɂɧɚɱɟɧɧɹ    ȕ 

q · lo
2 

ɤɇ∙ɦ 

 Ɂɧɚɱɟɧɧɹ   Ɇ, ɤɇ∙ɦ  ɉɪɢɦɿɬɤɚ 

ɩɪɨɥьɨɬɧɿ ɨɩɨɪɧɿ ɿ 
ɩɪɨɥьɨɬɧɿ ɩɪɨɥьɨɬɧɿ ɨɩɨɪɧɿ ɿ 

ɩɪɨɥьɨɬɧɿ 

 

     1 2       3       4 5       6 7 8 

 

 

 

ɩɟɪɲɢɣ 

0,0 

0,2 

0,4 

0,425 

0,6 

0,8 

1,0 

  - 

+0,065 

+0,090 

+0,091 

+0,075 

+0,020 

- 

         - 

         - 

         - 

         - 

         - 

         - 

   - 0,0715 

      q · lo1
2
= 

=76,62∙5,9
2 
=

 
 

= 2667,14 

         - 

   +173,36 

   +240,04 

   +242,71 

   +200,04 

   +53,343 

         - 

 - 

        - 

        - 

        - 

        - 

        - 

190,70 

 
 

v / q = 
=46,8/29,8= 

=1,58 
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ɞɪɭɝɢɣ 

0,0 

0,2 

0,4 

0,5 

0,6 

0,8 

1,0 

- 

+0,018 

+0,058 

+0,0625 

+0,058 

+0,018 

- 

- 0,0715 

- 0,026 

- 0,003 

- 

±0,000 

- 0,020 

   -0,0625 

 
 

q · l02
2= 

=76,62··5,52= 
=2317,76 

         - 

  +41,719 

  +134,43 

  +144,86 

  +134,43 

  +41,719 

        - 

  -165,72 

  -60,262 

  -6,9533 

       - 

  ±0,000 

  -46,355 

  -144,86 

 

 

 

 

 

 

 

 

 

 ɬɪɟɬɿɣ 

0,0 

0,2 

0,4 

0,5 

0,6 

      - 

  +0,018 

  +0,058 

  +0,0625 

  +0,058 

   -0,0625 

   -0,019 

   +0,004 

        - 

   +0,004 

 

 

    2317,76 

- 

  +41,719 

  +134,43 

  +144,86 

  +134,43 

  -144,86 

  -44,037 

   +9,271 

       - 

   +9,271 

 

 

2.4.4. Ɋɨɡɪɚɯɭɧɨɤ ɪɢɝɟɥɹ ɡɚ ɝɪɚɧɢɱɧɢɦɢ ɫɬɚɧɚɦɢ ɩɟɪɲɨʀ ɝɪɭɩɢ 
 

 Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɟɪɟɪɿɡɭ ɧɨɪɦɚɥьɧɨɝɨ ɞɨ ɩɨɡɞɨɜɠɧьɨʀ ɨɫɿ  ɪɢɝɟɥɹ  
 

 ɉɟɪɟɜɿɪɢɦɨ ɞɨɫɬɚɬɧɿɫɬь ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɢɯ ɪɨɡɦɿɪɿɜ ɪɢɝɟɥɹ ɡɚ           
ɡɧɚɱɟɧɧɹɦɢ ɡɝɢɧɚɸɱɨɝɨ ɦɨɦɟɧɬɭ ɜ ɩɟɪɲɨɦɭ ɩɪɨɥьɨɬɿ, ɞɟ  Ɇ = 242,71 ɤɇɦ. 

 ȼɢɡɧɚɱɚɽɦɨ ɜɢɫɨɬɭ ɫɬɢɫɧɭɬɨʀ ɡɨɧɢ  x = ȟ · d ,  

ɞɟ d – ɪɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɪɢɝɟɥɹ ; 

ȟ  – ɜɿɞɧɨɫɧɚ ɜɢɫɨɬɚ ɫɬɢɫɧɭɬɨʀ ɡɨɧɢ ɜɢɡɧɚɱɚɽɬьɫɹ ɡɚ  ɡɧɚɱɟɧɧɹɦ αm . 

 Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ     d = hbp – ɫ = 0,60 – 0,05 = 0,55 ɦ = 55 ɫɦ, 

ɲɢɪɢɧɚ ɪɢɝɟɥɹ                     b = 0,3 ɦ = 30 ɫɦ. 

 Ɂɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿɽɧɬɚ         ȟR = 0,64, ɡɚ ɬɚɛɥ.3.1 [ 5 ] 

       Ɂɚ  ɡɧɚɱɟɧɧɹɦ  ȟR  ɜɢɡɧɚɱɚɽɦɨ  ɤɨɟɮɿɰɿɽɧɬ  αR 

                       αR  = ȟR∙(1 – 0,4∙ȟR) = 0,64 ∙(1 – 0,4∙0,64) = 0,476. 

         ȼɢɡɧɚɱɚɽɦɨ ɦɿɧɿɦɚɥьɧɭ ɜɢɫɨɬɭ ɪɢɝɟɥɹ (ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɦɚɽɦɨ bɪ = 25 ɫɦ) 

                        h0,min = 24,34
476,0305,14

1024271max

Rpcd bf

M
 ɫɦ. 

       ɉɨɜɧɚ  ɦɿɧɿɦɚɥьɧɚ  ɜɢɫɨɬɚ  ɪɢɝɟɥɹ 

                        hmin = ho,min + ɫ = 34,24 + 5,5 = 39,74 ɫɦ,≈ 40 ɫɦ., 
ɞɟ  ɫ = 5…6 ɫɦ. 
       ɉɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɿ ɪɨɡɦɿɪɢ ɪɢɝɟɥɹ ɞɨɫɬɚɬɧɿ, ɩɪɢɣɦɚɽɦɨ 

bp × hp =  30 × 60 ɫɦ. 
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       Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɪɢɝɟɥɹ  ho 

                                                                d = hɪ – ɚ = 60 – 5,5 = 54,5 ɫɦ. 
        ɉɿɞɛɿɪ ɩɥɨɳɿ ɩɟɪɟɪɿɡɭ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ. 

         ɉɟɪɲɢɣ ɩɪɨɥɿɬ.        Ɇmαx =  242,71 ɤɇ∙ɦ = 24271 ɤɇ∙ɫɦ. 

ȼɢɡɧɚɱɚɽɦɨ ɤɨɟɮɿɰɿɽɧɬ  αm 

.209,0
5,54305,149,0

1024271
22

2 dbf

M

cdb

m  

Ɂɧɚɯɨɞɢɦɨ ɡɧɚɱɟɧɧɹ  ɤɨɟɮɿɰɿɽɧɬɿɜ ȟ , ζ ɡɚ ɬɚɛɥ.1Ⱦ [5]: 
                                       ȟ = 0,295,            ζ = 0,882. 

Ƚɪɚɧɢɱɧɟ ɡɧɚɱɟɧɧɹ ɜɿɞɧɨɫɧɨʀ ɜɢɫɨɬɢ ɫɬɢɫɧɭɬɨʀ ɡɨɧɢ ɛɟɬɨɧɭ ȟR=0,64, 

 ɬɨɞɿ ɭɦɨɜɚ   ȟ = 0,295  <  ȟR = 0,64   - ɜɢɤɨɧɭɽɬьɫɹ. 
  ȼɢɡɧɚɱɚɽɦɨ ɩɥɨɳɭ ɩɟɪɟɪɿɡɭ ɪɨɛɨɱɨʀ ɩɨɡɞɨɜɠɧьɨʀ ɚɪɦɚɬɭɪɢ  

46,13
5,54882,0375

1024271

osyd
s hf

M
A ɫɦ2

. 

         ɉɪɢɣɦɚɽɦɨ ( 4 Ø 22Ⱥ400ɋ)  ɡ  Аsf = 15,2 ɫɦ2
.  

         ȼ ɞɪɭɝɨɦɭ ɩɪɨɥьɨɬɿ . Ɇ = 144,86 ɤɇ ɦ = 14486 ɤɇ∙ɫɦ. 

                                         αm= ;1245,0
5,54305,149,0

1014486
2

 

                  ɡɚ ɬɚɛɥ.1Ⱦ [5]           ȟ = 0,165 ;              ζ = 0,934. 

                                        As = 59,7
5,54934,0375

1014485
 cɦ2

. 

ɉɪɢɣɦɚɽɦɨ   4Ø16Ⱥ400ɋ  ɡ   Аs= 8,04 ɫɦ2
  

       .Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɧɚ ɨɩɨɪɚɯ   d = h – ɫ = 60 – 5 = 55 ɫɦ. 

        ɇɚ ɩɟɪɲɿɣ ɨɩɨɪɿ.   Ɇ = 190,7 ɤɇ∙ɦ = 19070 ɤɇ∙ɫɦ. 

161,0
55255,149,0

1019070
2m ; 

ȟ = 0,22;  ζ  = 0,912.     
ɉɥɨɳɚ ɩɟɪɟɪɿɡɭ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɧɚ ɨɩɨɪɿ 1 

14,10
55912,0375

1019070
sA ɫɦ2

. 

ɉɪɢɣɦɚɽɦɨ   4Ø18 Ⱥ400ɋ,  Аsf  =10,18 cɦ2
. 
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        ɇɚ ɨɩɨɪɿ 2.   Ɇ = 144,86 ɤɇ∙ɦ = 14486 ɤɇ. 

αm= ;123,0
55305,149,0

1014486
2

 

                                          ȟ = 0,165;              ζ= 0,934. 

    Аs= 52,7

55934,0375

1014486
2

ɫɦ2
. 

ɉɪɢɣɦɚɽɦɨ    4Ø16 Ⱥ400ɋ  ɡ   Аs= 8,04 ɫɦ2
.   

                                                                                                                                    

Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɟɪɟɪɿɡɭ,  ɩɨɯɢɥɨɝɨ ɞɨ ɩɨɡɞɨɜɠɧьɨʀ ɨɫɿ  

Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ ɩɪɢɣɦɚɽɦɨ ɩɟɪɟɪɿɡ ɛɿɥɹ ɨɩɨɪɢ ɪɨɡɦɿɪɚɦɢ b× h = 30 × 60 ɫɦ, 

ɜ ɹɤɨɦɭ ɞɿɽ ɪɨɡɪɚɯɭɧɤɨɜɚ ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ Qmαx =  Vɫd  = 271,235 ɤɇ. 

        ɇɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɩɥɨɳɭ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɜɟɪɬɢɤɚɥьɧɨʀ ɚɪɦɚɬɭɪɢ 

ɬɚ ʀʀ ɤɪɨɤ. ɉɪɢ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɧɚ ɪɢɝɟɥь  ɩɪɢɨɩɨɪɧɨɸ 

ɞɿɥɹɧɤɨɸ  ɤɨɧɫɬɪɭɤɰɿʀ ɽ 1/4 ɞɨɜɠɢɧɢ ɩɪɨɥьɨɬɭ. 

        ɇɚɣɛɿɥьɲɟ  ɡɧɚɱɟɧɧɹ  ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ  Qmaɯ = Vcd=  271,235  ɤɇ – ɧɚ 

ɩɟɪɲɿɣ  ɩɪɨɦɿɠɧɿɣ ɨɩɨɪɿ .  ɉɥɨɳɚ   ɩɨɩɟɪɟɱɧɨɝɨ  ɩɟɪɟɪɿɡɭ   ɩɨɡɞɨɜɠɧьɨʀ   

ɪɨɛɨɱɨʀ      ɚɪɦɚɬɭɪɢ  ɧɚ  ɞɚɧɿɣ  ɨɩɨɪɿ - Аɾ= 10,18 ɫɦ2
. 

      ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɡɚɜɞɚɧɧɹ  ɤɥɚɫ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɩɪɢɣɦɚɽɦɨ            

ɤɥɚɫɭ Ⱥ240ɋ. 

      Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɞɥɹ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ fywd=170 Ɇɉɚ. Ɋɨɡɪɚɯɭɧɤɨɜɚ 

ɩɪɢɡɦɨɜɚ ɦɿɰɧɿɫɬь ɛɟɬɨɧɭ fɫk,ɪriɾm = 18,5 Ɇɉɚ,    fcd = 14,5 Ɇɉɚ.  ɏɚɪɚɤɬɟɪɢɫɬɢɱɧɟ 

ɡɧɚɱɟɧɧɹ ɦɿɰɧɨɫɬɿ ɚɪɦɚɬɭɪɧɢɯ ɫɬɟɪɠɧɿɜ  fyk = 240 Ɇɉɚ. 

     ȼɢɡɧɚɱɚɽɦɨ ɧɟɨɛɯɿɞɧɿɫɬь ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ. Ɂɧɚɱɟɧɧɹ 

ɡɨɜɧɿɲɧьɨʀ ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ ɞɥɹ ɤɨɧɫɬɪɭɤɰɿɣ ɛɟɡ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɩɨɜɢɧɧɨ 

ɡɚɞɨɜɿɥьɧɹɬɢ ɭɦɨɜɿ:              

     VɋD  ≤  VRd,ɫ ,ɞɟ VRd,ɫ   –  ɡɭɫɢɥɥɹ, ɹɤɟ ɦɨɠɟ ɫɩɪɢɣɦɚɬɢɫɹ ɛɟɬɨɧɨɦ ɨɛɱɢɫɥɸɽɬьɫɹ 
ɡɚ ɮɨɪɦɭɥɨɸ 

VRd,ɫ = υRd,ɫ· b · d =0,334 ∙ 10
3 ∙ 0,3 ∙ 0,55= 55,1 ɤɇ, 

ɡɜɿɞɤɢ  b = 30 ɫɦ  -  ɲɢɪɢɧɚ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɪɢɝɟɥɹ; 

            d  –  ɪɨɛɨɱɚ ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɡɝɢɧɚɥьɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɦɦ: 
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            d  =  hɾb – ɫ  = 600 −50  = 550 ɦɦ; 

           υRd,ɫ = ɋRd,ɫ · k ·(100 ∙ ρ ∙ fck)
1/3

=0,0926 ∙1,6∙(100 ∙ 0,0062∙18,5) 1/3
 =0,334Ɇɉɚ; 

             ρ = Аɾ1 /bɾb·d = 10,18 / 30∙55 =  0,0062   - ɤɨɟɮɿɰɿɽɧɬ  ɚɪɦɭɜɚɧɧɹ  ɩɟɪɟɪɿɡɭ; 

             ɋRd,ɫ    -  ɦɿɧɿɦɚɥьɧɟ ɡɧɚɱɟɧɧɹ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɧɚ ɡɫɭɜ: 

ɋRd,ɫ = 0,035∙√fɫk,ɪriɾm = 0,035∙√ 18,5  =  0,0926 . 

    k  =  1 + √200/d  =  1 + √200/550  =  1,6 . 

     ɉɟɪɟɜɿɪɹɽɦɨ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜɢ: 

VɋD = 271,235  Ɇɉɚ  > VRd,ɫ  = 55,1 Ɇɉɚ. 

      ɍɦɨɜɚ  ɧɟ  ɜɢɤɨɧɭɽɬьɫɹ, ɧɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɩɨɩɟɪɟɱɧɿ ɫɬɟɪɠɧɿ   ɡɚ 
ɪɨɡɪɚɯɭɧɤɨɦ. Ɇɚɤɫɢɦɚɥьɧɚ ɦɿɰɧɿɫɬь ɛɟɬɨɧɭ ɧɚ ɡɪɿɡ ɩɪɢ ɦɿɧɿɦɚɥьɧɨɦɭ ɤɭɬɿ  

θ=21,8
0 ɫɬɚɧɨɜɢɬь 

.225,3
25,61

4,05,2
5,14556,0

1

cot
2max, ÌÏà

tg

tg
fv cdRd  

Ȟ = 0,6∙[1 – (fɫk/250)] = 0,6 ∙ [1 –  (18,5 / 250)] = 0,556 . 

ɇɚɩɪɭɠɟɧɧɹ ɡɫɭɜɭ ɜɿɞ ɡɨɜɧɿɲɧьɨʀ ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ 

645,1
100055,03,0

235,271

db

V

sb

CD
CD  Ɇɉɚ. 

ȞRd,mɚɯ = 3,225 Ɇɉɚ > ȞɋD =1,645  Ɇɉɚ 
ɍɦɨɜɚ ɜɢɤɨɧɭɽɬьɫɹ. Ɇɿɧɿɦɚɥьɧɨ ɞɨɩɭɫɬɢɦɢɣ ɞɿɚɦɟɬɪ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ 

ɿɡ ɭɦɨɜɢ ɡɜɪɸɜɚɧɧɹ  dɾw,min =10,0 ɦɦ. ɉɥɨɳɚ ɩɟɪɟɪɿɡɭ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ              
Аɾw= 1,57 ɫɦ2

. 

Ʉɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜɢɡɧɚɱɚɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

                        
.8,10

30645,1

5,21708,057,1cot8,0
ñì

bv

fA
S

sbcd

ywdsw

w  

Ɂ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɜɢɦɨɝ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɧɚ ɩɪɢɨɩɨɪɧɢɯ 
ɞɿɥɹɧɤɚɯ ɫɥɿɞ ɩɪɢɣɦɚɬɢ ɜ ɦɟɠɚɯ: 

                                
20

3

60

3 w

wb
wk

h
S  ɫɦ. ɩɪɢ hɾb >45 ɫɦ. ɿ ɧɟ ɛɿɥьɲɟ Sw,k  ≤  50 ɫɦ. 

ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɢɨɩɨɪɧɢɯ ɞɿɥɹɧɤɚɯ 

Sw,k  = 10 ɫɦ. 
      ȼ ɩɪɨɥьɨɬɧɢɯ ɞɿɥɹɧɤɚɯ ɤɪɨɤ ɩɨɩɟɪɟɱɧɨʀ ɚɪɦɚɬɭɪɢ ɩɪɢɣɦɚɽɬьɫɹ ɬɿɥьɤɢ ɡ       
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɜɢɦɨɝ 

Sw,p ≤ ¾ ∙hɾb   =  ¾ ∙60 =  45  ɫɦ. ɬɚ ɡ ɭɦɨɜɢ, ɳɨ  Sw,p  ≤ 50 ɫɦ. 
ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ ɜ ɩɪɨɥьɨɬɧɢɯ ɞɿɥɹɧɤɚɯ  

Sw,p  = 30  ɫɦ. 
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3. Ɋɨɡɪɚɯɭɧɨɤ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɤɨɥɨɧɢ ɩɟɪɲɨɝɨ ɩɨɜɟɪɯɭ 
 

3.1. Ɂɛɿɪ ɧɚɜɚɧɬɚɠɟɧь ɧɚ ɤɨɥɨɧɭ 
 

ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɬɚɛɥɢɰɟɸ ɞɨɞɚɬɤɚ ȿ [4] ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 

ɜɿɞ ɫɧɿɝɭ ɞɥɹ IV ɫɧɿɝɨɜɨɝɨ ɪɚɣɨɧɭ ɩɨɤɪɢɜɭ -  Sɨ = 1400 ɉɚ. 

Ƚɪɚɧɢɱɧɟ ɪɨɡɪɚɯɭɧɤɨɜɟ ɡɧɚɱɟɧɧɹ ɫɧɿɝɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɝɨɪɢɡɨɧɬɚɥьɧɭ 

ɩɪɨɟɤɰɿɸ ɩɨɤɪɢɬɬɹ ɨɛɱɢɫɥɸɽɬьɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

Sm =Ȗfm·Sɨ·ɋ= 1,14∙1400∙1=1596 ɉɚ=1,596 ɤɉɚ. 

ɞɟ Ȗfm – ɤɨɟɮɿɰɿɽɧɬ ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɝɪɚɧɢɱɧɢɦ ɡɧɚɱɟɧɧɹɦ ɫɧɿɝɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, 

ɳɨ ɞɨ ɜɫɬɚɧɨɜɥɟɧɨɝɨ ɫɬɪɨɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɡɚ ɬɚɛɥ.8.1 [4]; 

        Sɨ   −   ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɫɧɿɝɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ; 

        Ʉɨɟɮɿɰɿɽɧɬ ɋ ɜɢɡɧɚɱɚɽɬьɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

ɋ = ȝ·ɋɟ·ɋɚlt= 1∙1∙1 = 1, 

ɞɟ     ȝ  −  ɤɨɟɮɿɰɿɽɧɬ ɩɟɪɟɯɨɞɭ ɜɿɞ ɜɚɝɢ ɫɧɿɝɨɜɨɝɨ ɩɨɤɪɢɜɭ ɧɚ ɩɨɜɟɪɯɧɿ ɝɪɭɧɬɭ 

ɞɨ ɫɧɿɝɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɨɤɪɿɜɥɸ (ȝ=1); 

        ɋɟ – ɤɨɟɮɿɰɿɽɧɬ, ɳɨ ɜɪɚɯɨɜɭɽ ɪɟɠɢɦ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɤɪɿɜɥɿ (ɋɟ=1); 

        ɋɚlt− ɤɨɟɮɿɰɿɽɧɬ ɝɟɨɝɪɚɮɿɱɧɨʀ ɜɢɫɨɬɢ  (ɋɚlt =1). 

        Ʉɨɟɮɿɰɿɽɧɬ  ȝ ɜɢɡɧɚɱɚɽɬьɫɹ ɡɚ ɞɨɞɚɬɤɨɦ ɀ [4] ɡɚɥɟɠɧɨ ɜɿɞ ɮɨɪɦɢ ɩɨɤɪɿɜɥɿ ɿ 

ɫɯɟɦɢ ɪɨɡɩɨɞɿɥɭ ɫɧɿɝɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɩɪɢ ɰьɨɦɭ ɩɪɨɦɿɠɧɿ ɡɧɚɱɟɧɧɹ 

ɤɨɟɮɿɰɿɽɧɬɚ ɫɥɿɞ ɜɢɡɧɚɱɚɬɢ ɥɿɧɿɣɧɨɸ ɿɧɬɟɪɩɨɥɹɰɿɽɸ. 

        ȿɤɫɩɥɭɚɬɚɰɿɣɧɟ ɪɨɡɪɚɯɭɧɤɨɜɟ ɡɧɚɱɟɧɧɹ ɨɛɱɢɫɥɸɽɬьɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

Sɟ = Ȗfɟ · Sɨ ·ɋ, 

ɞɟ    Ȗfɟ  − ɤɨɟɮɿɰɿɽɧɬ ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɦ ɡɧɚɱɟɧɧɹɦ ɫɧɿɝɨɜɨɝɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ; 

Sɟ = 0,88 ∙1,45 ∙ 1 = 1,276 ɤɉɚ. 

 

        ɇɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɩɨɤɪɿɜɥɿ ɧɚ ɤɨɥɨɧɭ ɡɜɨɞɢɦɨ ɜ ɬɚɛɥɢɰɸ 3.1. 
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Ɍɚɛɥɢɰɹ 3.1   
ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɨɤɪɢɬɬɹ 

 
 

№ 

ɩ/ɩ 

 

 

ȼɢɞ ɧɚɜɚɧɬɚɠɟɧь 

ɏɚɪɚɤɬɟɪɢɫɬɢɱɧɟ 

ɡɧɚɱɟɧɧɹ 

ɧɚɜɚɧɬɚɠɟɧɧɹ, 

ɤɉɚ 

Ɋɨɡɪɚɯɭɧɤɨɜɿ ɡɧɚɱɟɧɧɹ, ɤɉɚ 

 
Ȗf 

 

ɟɤɫɩɥɭɚɬɚɰɿɣɧɟ 

 

Ȗfm 

 

ɝɪɚɧɢɱɧɟ 

1 2 3 4 5 6 7 
 ɉɨɫɬɿɣɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ 

     

 

1 

 

Ɂɛɿɪɧɚ ɡɚɥɿɡɨɛɟɬɨɧɧɚ. 
ɩɨɪɨɠɧɢɫɬɚ   ɩɥɢɬɚ 

 

3,000 
 

1,0 

   

 

3,000 
 

1,1 
 

3,300 

 

2 

Ɍɪɢ ɲɚɪɢ ɪɭɛɟɪɨɣɞɭ 

δ=0,018ɦ; ρ=6ɤɇ/ɦ; 
0,018·6=0,108 

 
0,108 

 
1,0 

 
0,108 

 
1,3 

 
0,140 

 

3 

ɐɟɦɟɧɬɨ-ɩɿɳɚɧɚ   
ɫɬɹɠɤɚ: δ=0,03ɦ;  

ρ=22ɤɇ/ɦ3 

 
0,660 

 
1,0 

 
0,660 

 
1,3 

 
0,858 

 

4 

Ʉɟɪɚɦɡɢɬ: δ=0,03 ɦ; 
ρ=6 ɤɇ/ɦ3; 
0,03·6=0,18 

 
0,180 

 
1,0 

 
0,180 

 
1,3 

 
0,234 

 
5 

ɒɚɪ ɪɭɛɟɪɨɣɞɭ ɧɚɫɭɯɨ 
δ=0,004ɦ; ρ=6ɤɇ/ɦ3; 

0,004·6 = 0,024 

 
0,024 

 
1,0 

 
0,024 

 
1,3 

 
0,031  

  
ȼɫьɨɝɨ ɩɨɫɬɿɣɧɢɯ 

 

 
 

  
3,972 

  
4,560 

  

6 

 

ɋɧɿɝɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 
 

 

1,45 0,88 
 

1,276 1,14 
 

1,653 

 

Ɋɚɡɨɦ 

 

 
  

5,248 
  

6,213 

 

Ɂɚɝɚɥьɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɥɨɧɭ ɜɢɡɧɚɱɚɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ 

N =Nɪk+Nɤ·nɩ + Nɪ∙nɩ + Nɩɟɪ.∙(nɩ-1) = 

=238,58 + 7,875∙4 +27,0∙4 +461,57∙(4-1)=1762,8 ɤɇ, 

ɞɟ   Nɪk. = 6,213 ∙(6,4×6,0)=4,22∙38,4=238,58 ɤɇ – ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɩɨɤɪɿɜɥɿ; 

Nɤ  =  (0,3 ∙ 0,3) ∙ 3,5 ∙ 25  =  7,875 ɤɇ  – ɜɥɚɫɧɚ ɜɚɝɚ ɤɨɥɨɧɢ; 

Nɪ.= (0,6 ∙ 0,3 ∙ 6,0 )∙ 25 = 27,0 ɤɇ  –  ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɪɢɝɟɥɹ; 

Nmɪk = 12,02 ∙ (6,4 ∙ 6,0) = 461,57 ɤɇ   – ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɦɿɠɩɨɜɟɪɯɨɜɨɝɨ 

                                                                 ɩɟɪɟɤɪɢɬɬɹ ɡ ɩɥɨɳɿ ɨɩɢɪɚɧɧɹ ; 

nɩ – ɤɿɥьɤɿɫɬь ɩɨɜɟɪɯɿɜ ɭ ɛɭɞɿɜɥɿ (ɩɨ ɡɚɜɞɚɧɧɸ nɩ = 4). 
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3.2. Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ 

 Ȼɟɬɨɧ ɤɥɚɫɭ ɋ20/25:  fcd=14,5 Ɇɉɚ,    fɫtd=1,0 Ɇɉɚ, Ecd=20 10
3Ɇɉɚ. 

 Ⱥɪɦɚɬɭɪɚ ɤɥɚɫɭ Ⱥ400ɋ:    fyd=375Ɇɉɚ,     Еs = 2,1∙105
 Ɇɉɚ. 

 

3.3. Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ 

Ʉɨɥɨɧɚ ɜɢɝɨɬɨɜɥɟɧɚ ɡ ɛɟɬɨɧɭ ɤɥɚɫɭ ɋ20/25 ɿ ɚɪɦɨɜɚɧɚ ɫɬɟɪɠɧɹɦɢ Ⱥ400ɋ. 

Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɛɟɬɨɧɭ  fɫd = 14,5 Ɇɉɚ, ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɚɪɦɚɬɭɪɢ 

ɤɥɚɫɭ Ⱥ400ɋ  −  fyd = 375 Ɇɉɚ. 

       ȼɢɡɧɚɱɚɽɦɨ ɪɨɡɪɚɯɭɧɤɨɜɭ ɞɨɜɠɢɧɭ ɤɨɥɨɧɢ: 

                                               lɨ = 0,7∙ 3,5 = 2,45 ɦ. 

       ȼɿɞɧɨɲɟɧɧɹ              lɨ / hɤ = 2,45/0,3 = 8,17 < 20. 

        ȼ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɩɪɢ ɫɢɦɟɬɪɢɱɧɨɦɭ ɚɪɦɭɜɚɧɧɿ ɩɟɪɟɪɿɡɭ ɬɚ ɩɨɡɞɨɜɠɧɿɣ 

ɪɨɛɨɱɿɣ ɚɪɦɚɬɭɪɿ ɤɥɚɫɭ Ⱥ400ɋ ɞɨɩɭɫɤɚɽɬьɫɹ ɜɢɤɨɧɭɜɚɬɢ ɪɨɡɪɚɯɭɧɨɤ ɤɨɥɨɧɢ ɹɤ 

ɭɦɨɜɧɨ ɰɟɧɬɪɚɥьɧɨ ɫɬɢɫɧɭɬɨɝɨ ɟɥɟɦɟɧɬɚ ɡɚ ɮɨɪɦɭɥɨɸ 

N = Ȗ·φ·(fɫd ·Аɤ + fyd ·Аs) 

Ɂɜɿɞɤɢ ɧɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɛɭɞɟ ɫɬɚɧɨɜɢɬɢ 

     
22 8,1900198,0

375

09,05,11

10003750,1

79,1762
ñìì

f

Af

f

N
À

yd

kcd

yd
s  

ɞɟ                  Аɤ = 30 ∙ 30 = 900 ɫɦ2
; 

                      Ȗ  = 1,0 ɩɪɢ  hɤ ≥ 20 ɫɦ;       

ɉɪɢɣɦɚɽɦɨ ɪɨɛɨɱɭ ɚɪɦɚɬɭɪɭ ɜ ɤɨɥɨɧɿ    4Ø28Ⱥ400ɋ (Ⱥs= 24,63 ɫɦ2
). 

         ɉɨɩɟɪɟɱɧɿ ɫɬɟɪɠɧɿ ɫɬɚɜɥɹɬьɫɹ ɡ ɤɪɨɤɨɦ ɧɟ ɛɿɥьɲɟ 

                       Sw≤  20∙d = 20 ∙ 28 =560 ɦɦ = 56 ɫɦ; 

         Ɂ ɭɦɨɜɢ  Sw ɦɚɽ ɛɭɬɢ  ≤  500 ɦɦ;  

                       d – ɞɿɚɦɟɬɪ ɩɨɡɞɨɜɠɧьɨʀ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɤɨɥɨɧɢ. 

         ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɫɬɟɪɠɧɿɜ 

                       Sw =40 ɫɦ = 400 ɦɦ. 
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3.4. Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ ɤɨɧɫɨɥɿ ɤɨɥɨɧɢ 
 Ⱦɥɹ ɨɛɩɢɪɚɧɧɹ ɪɢɝɟɥɹ ɧɚ ɤɨɥɨɧɭ ɩɪɨɟɤɬɭєɦɨ ɨɩɨɪɧɿ ɤɨɧɫɨɥɿ ɲɢɪɢɧɚ 
ɹɤɢɯ ɞɨɪɿɜɧɸє ɲɢɪɢɧɿ ɤɨɥɨɧɢ. ȼɢɥɿɬ ɤɨɧɫɨɥɿ ɩɨɜɢɧɟɧ ɛɭɬɢ ɧɟ ɦɟɧɲɢɣ: 

24,115
3045,1

235,271max c
bf

Q
l

ccd

ɫɦ. 

 ɉɪɢɣɦɚɽɦɨ l = 20ɫɦ.  
 ɉɪɢ ɩɟɪɟɞɚɱɿ ɨɩɨɪɧɨʀ ɪɟɚɤɰɿʀ ɱɟɪɟɡ ɡɚɤɥɚɞɧɭ ɞɟɬɚɥь ɟɤɫɰɟɧɬɪɢɫɢɬɟɬ ɞɿʀ 

ɫɢɥɢ ɫɬɚɧɨɜɢɬь:               

12,3
5,14302

10235,271
20

2 cdc fb

Q
lce ɫɦ. 

 Ɇɿɧɿɦɚɥьɧɭ ɪɨɛɨɱɭ ɜɢɫɨɬɭ ɩɟɪɟɪɿɡɭ 
ɨɛɱɢɫɥɸɽɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

 

15
301,02,1

12,3235,271

2,1
max,0

cctd bf

eQ
h ɫɦ. 

8,25
301,05,3

235,271

5,3
min,0

cctd bf

Q
h ɫɦ. 

                 hmin=h0,min+ɫ=26 + 4=30,0 ɫɦ. 
                                      h1  15ɫɦ; 
                                      h1  1/3h.  

                                     ɉɪɢɣɦɚɽɦɨ h1=20ɫɦ. 
                                     h  20 + l = 20 + 20= 40 ɫɦ. 
Ɂ  hmin ɬɚ  h   ɩɪɢɣɦɚɽɦɨ ɛɿɥьɲɟ ɡɧɚɱɟɧɧɹ ɬɚ ɡɚɨɤɪɭɝɥɸɽɦɨ ɣɨɝɨ ɞɨ 5 ɫɦ. 
 ɉɪɢɣɦɚɽɦɨ h = 300ɦɦ (ɪɢɫ 3.1). 
 ɉɥɨɳɭ ɩɟɪɟɪɿɡɭ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɤɨɧɫɨɥɿ ɡɧɚɯɨɞɢɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

16,1
5,37279,0

12,3235,27125,1

9,0

25,1

yd
s fd

eQ
A ɫɦ2

. 

                          ɉɪɢɣɦɚɽɦɨ 2 10 Ⱥ400ɋ ɡ Ⱥs=1,57 ɫɦ2
. 

 

 

 

 

 

 

Q

223,54ɤɇ

ɟ

Ɋɢɫ 3.1. Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ 

ɦɿɰɧɨɫɬɿ ɤɨɧɫɨɥɿ. 
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4. Ɋɨɡɪɚɯɭɧɨɤ ɮɭɧɞɚɦɟɧɬɭ 
 

     Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ґɪɭɧɬɭ 2
0 ɤɇ/ɦ250ɤɉɚ250R . 

         Ƚɥɢɛɢɧɚ ɩɪɨɦɟɪɡɚɧɧɹ ґɪɭɧɬɭ ɫɬɚɧɨɜɢɬь 1,0 ɦ. ɉɪɢɣɦɚɽɦɨ ɝɥɢɛɢɧɭ 

ɡɚɤɥɚɞɚɧɧɹ ɮɭɧɞɚɦɟɧɬɭ ɦ21,d f . 

                       4.1. Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ: 

    Ȼɟɬɨɧ ɤɥɚɫɭ C16/20 → ÌÏà87,0ctdf  [5], ɬɚɛɥ. 1.2, 

ɡ ɭɪɚɯɭɜɚɧɧɹɦ    90
2

,b  → ÌÏà78,087,09,0ctdf . 

    Ⱥɪɦɚɬɭɪɚ ɤɥɚɫɭ Ⱥ240ɋ 2êÍ/ñìÌÏà 5,22225ydf  [5], ɬɚɛɥ. 1.2. 

                       4.2. ȼɢɡɧɚɱɟɧɧɹ ɪɨɡɦɿɪɿɜ ɩɿɞɨɲɜɢ ɮɭɧɞɚɦɟɧɬɭ. 

    ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɟɪɟɞɚɽɬьɫɹ ɜɿɞ ɤɨɥɨɧɢ êÍ8,1762N . ɉɥɨɳɚ 
ɩɿɞɨɲɜɢ ɮɭɧɞɚɦɟɧɬɭ ɜɢɡɧɚɱɚɽɬьɫɹ ɜɿɞ ɞɿʀ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ eN . 

ɉɟɪɟɜɨɞɢɦɨ ɡɭɫɢɥɥɹ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɝɪɚɧɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɡɭɫɢɥɥɹ  
ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ: 

êÍ1469
2,1

8,1762

fm
e

N
N , 

ɞɟ 21,fm  - ɫɟɪɟɞɧɽ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿɽɧɬɚ ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɧɚɜɚɧɬɚɠɟɧɧɹɦ. 
     ɉɥɨɳɚ ɩɿɞɨɲɜɢ ɮɭɧɞɚɦɟɧɬɭ ɜɢɡɧɚɱɚɽɬьɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

,
0 fm

e
f dR

N
A  

ɞɟ 3ɤɇ/ɦ20m  - ɨɩɨɫɟɪɟɞɧɟɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɜɚɝɢ 1 ɦ3
 ɮɭɧɞɚɦɟɧɬɭ ɿ 

ґɪɭɧɬɭ ɧɚ ɣɨɝɨ ɭɫɬɭɩɚɯ. 
2ì16,8

2,120240

8,1762
fA . 

     ɉɪɢɣɦɚɽɦɨ ɮɭɧɞɚɦɟɧɬ ɤɜɚɞɪɚɬɧɢɣ ɜ ɩɥɚɧɿ, ɬɨɞɿ  

                       ì86,216,8fff Aba  ≈ 2,9ɦ (ɤɪɚɬɧɟ 100 ɦɦ). 

4.3. ȼɢɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɮɭɧɞɚɦɟɧɬɭ. 

    ȼɢɫɨɬɭ ɮɭɧɞɚɦɟɧɬɭ  ɩɪɢɡɧɚɱɚɽɦɨ ɡɚ ɤɨɧɫɬɪɭɤɬɢɜɧɢɦɢ ɜɢɦɨɝɚɦɢ ɿ ɩɿɫɥɹ 
ɰьɨɝɨ ɩɟɪɟɜɿɪɹɽɦɨ ʀʀ ɞɨɫɬɚɬɧɿɫɬь ɿɡ ɭɦɨɜɢ ɦɿɰɧɨɫɬɿ ɮɭɧɞɚɦɟɧɬɭ ɧɚ 
ɩɪɨɞɚɜɥɸɜɚɧɧɹ. Ɋɨɡɪɚɯɭɧɨɤ ɜɟɞɟɬьɫɹ ɧɚ ɡɭɫɢɥɥɹ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ 
ɝɪɚɧɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ .2280êÍN  

   Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɧɹ ɿ ɡ’ɽɞɧɚɧɧɹ ɤɨɥɨɧɢ ɡ ɮɭɧɞɚɦɟɧɬɨɦ  ɜɥɚɲɬɨɜɭɸɬь 
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ɫɩɟɰɿɚɥьɧɿ ɝɧɿɡɞɚ (ɫɬɚɤɚɧɢ). Ƚɥɢɛɢɧɚ ɫɬɚɤɚɧɚ ɦɚɽ ɛɭɬɢ ɧɟ ɦɟɧɲɨɸ: 
               ɦɦ501 ccɬ hh ;                        ɦɦ602 ancɬ lh , 

ɞɟ ñì30ch  - ɫɬɨɪɨɧɚ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ; anl  - ɞɨɜɠɢɧɚ ɚɧɤɟɪɭɜɚɧɧɹ ɪɨɛɨɱɨʀ 
ɚɪɦɚɬɭɪɢ ɤɨɥɨɧɢ ɜ ɮɭɧɞɚɦɟɧɬɿ. 

     dlan 15 , ɹɤɳɨ ɤɥɚɫ ɛɟɬɨɧɭ ɋ16/20 ɿ ɜɢɳɟ; ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ 
ñì428,21515 dlan , ɞɟ ìì28d  - ɧɚɣɛɿɥьɲɢɣ ɞɿɚɦɟɬɪ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ 

ɤɨɥɨɧɢ. 
     Ɉɬɠɟ ɝɥɢɛɢɧɚ ɫɬɚɤɚɧɚ ɦɚɽ ɛɭɬɢ ɧɟ ɦɟɧɲɨɸ: 

ñì355301 còh ;  ñì486422 còh . 

ɉɪɢɣɦɚɽɦɨ ñì50còh  (ɪɢɫ. 3.1). 

 
 

Ɋɢɫ. 4.1. Ⱦɨ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɦɿɪɿɜ ɮɭɧɞɚɦɟɧɬɭ. 

 

     Ɋɨɡɦɿɪɢ ɫɬɚɤɚɧɚ ɜ ɩɥɚɧɿ ɡɧɢɡɭ ɩɨɜɢɧɧɿ ɛɭɬɢ ɧɚ 100 ɦɦ, ɚ ɡɜɟɪɯɭ ɧɚ 150 ɦɦ 
ɛɿɥьɲɢɦɢ ɪɨɡɦɿɪɿɜ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ. Ɍɨɜɳɢɧɭ ɞɧɚ ɫɬɚɤɚɧɚ ɩɪɢɡɧɚɱɚɸɬь ɧɟ 
ɦɟɧɲɨɸ 200 ɦɦ. Іɡ ɰɢɯ ɭɦɨɜ ɜɢɫɨɬɚ ɮɭɧɞɚɦɟɧɬɭ: 

.700200500200 ììììñòf hh  

         ȼɢɫɨɬɚ ɮɭɧɞɚɦɟɧɬɭ ɦɚɽ ɛɭɬɢ ɤɪɚɬɧɨɸ 100 ɦɦ. ɉɪɢɡɧɚɱɚɽɦɨ ɜɢɫɨɬɭ 
ɮɭɧɞɚɦɟɧɬɭ ɦɦ700fh . əɤɳɨ ɫɦ90ɫɦ40 fh , ɬɨ ɜɥɚɲɬɨɜɭɸɬь ɞɜɚ ɭɫɬɭɩɢ: 
ɧɢɠɧɿɣ ɜɢɫɨɬɨɸ ɫɦ401h , ɜɟɪɯɧɿɣ ɜɢɫɨɬɨɸ ɫɦ302h  (ɪɢɫ. 4.1). ɇɟɨɛɯɿɞɧɨ, ɳɨɛ 
ɬɨɜɳɢɧɚ ɫɬɚɤɚɧɚ ɡɜɟɪɯɭ ɛɭɥɚ ɧɟ ɦɟɧɲɨɸ 200 ɦɦ ɿ ɧɟ ɦɟɧɲɨɸ 

ɦɦ225300750750 2 ,h, . Ʉɪɿɦ ɰьɨɝɨ ɧɟɨɛɯɿɞɧɨ, ɳɨɛ ɧɢɠɧɹ ɤɪɨɦɤɚ ɜɟɪɯɧьɨɝɨ 
ɭɫɬɭɩɭ ɧɟ ɞɨɯɨɞɢɥɚ ɞɨ ɥɿɧɿʀ ɩɿɪɚɦɿɞɢ ɩɪɨɞɚɜɥɸɜɚɧɧɹ ɧɟ ɦɟɧɲɟ ɧɿɠ ɧɚ ɜɟɥɢɱɢɧɭ 

100b ɦɦ (ɪɢɫ. 3.1). ȼɢɯɨɞɹɱɢ ɡ ɰьɨɝɨ ɩɪɢɡɧɚɱɚɽɦɨ ɬɨɜɳɢɧɭ ɫɬɚɤɚɧɚ ɡɜɟɪɯɭ 
ɬɚɤɨɸ, ɳɨ ɞɨɪɿɜɧɸɽ 350 ɦɦ (ɪɢɫ. 4.1). Ɂɚɯɢɫɧɢɣ ɲɚɪ ɞɥɹ  ɚɪɦɚɬɭɪɢ 
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ɮɭɧɞɚɦɟɧɬɧɨʀ ɩɥɢɬɢ ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɩɿɞɝɨɬɨɜɤɢ ɩɪɢɡɧɚɱɚɽɦɨ ɦɦ35.ɲ.ɡa ; ɪɨɛɨɱɚ 
ɜɢɫɨɬɚ ɮɭɧɞɚɦɟɧɬɭ       

                                              cì5,655,470ahd . 

    ɉɟɪɟɜɿɪɹɽɦɨ ɞɨɫɬɚɬɧɿɫɬь ɜɢɫɨɬɢ ɮɭɧɞɚɦɟɧɬɭ ɿɡ ɭɦɨɜɢ ɩɪɨɞɚɜɥɸɜɚɧɧɹ ɣɨɝɨ 
ɤɨɥɨɧɨɸ ɩɨ ɩɿɪɚɦɿɞɿ ɩɪɨɞɚɜɥɸɜɚɧɧɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

dUfF mctt , 

ɞɟ  
0f

APF  - ɩɪɨɞɚɜɥɸɸɱɚ ɫɢɥɚ;  

22 ì

êÍ

ñì

êÍ
210021,0

290290

8,1762

fA

N
P . 

00
AAA f ; 2ɫɦ84100290290ff baA ; 000 baA ; 

ɞɥɹ ɤɜɚɞɪɚɬɧɨɝɨ ɮɭɧɞɚɦɟɧɬɭ 

caba f 200 , 

ɞɟ cì5,64
2

305,652290

2

2 cf hda
c  (ɪɢɫ. 4.2). 

cì1615,64229000 ba ; 

2

0 25921161161 ñìÀ ; 

2ñì581792592184100
0f

A ; 

êÍ65,1576581790271,0F ; 

 
Ɋɢɫ. 4.2. Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ ɮɭɧɞɚɦɟɧɬɭ ɧɚ ɩɪɨɞɚɜɥɸɜɚɧɧɹ. 

cì3825,6523030222 0hbhU ccm  - ɰɟ ɩɨɥɨɜɢɧɚ ɫɭɦɢ ɩɟɪɢɦɟɬɪɿɜ 
ɜɟɪɯɧьɨʀ ɬɚ ɧɢɠɧьɨʀ ɨɫɧɨɜɢ ɩɿɪɚɦɿɞɢ ɩɪɨɞɚɜɥɸɜɚɧɧɹ. 

ȼɢɡɧɚɱɚɽɦɨ ɧɟɫɭɱɭ ɡɞɚɬɧɿɫɬь ɮɭɧɞɚɦɟɧɬɭ ɧɚ ɩɪɨɞɚɜɥɸɜɚɧɧɹ: 
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êÍ19525,65382078,0dUfV mctdEd . 

Ɉɬɠɟ êÍ195265,1576 dUfF mctd  - ɭɦɨɜɚ ɦɿɰɧɨɫɬɿ ɜɢɤɨɧɭɽɬьɫɹ; ɜɢɫɨɬɚ 

ɮɭɧɞɚɦɟɧɬɭ ɫɦ70fh  - ɞɨɫɬɚɬɧɹ. 
ɉɟɪɟɜɿɪɹɽɦɨ ɦɿɰɧɿɫɬь ɧɢɠɧьɨɝɨ ɭɫɬɭɩɭ ɿɡ ɭɦɨɜɢ ɡɪɿɡɭ ɧɚ ɞɿɥɹɧɰɿ ɫ (ɪɢɫ. 4.2).                 

Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɧɢɠɧьɨɝɨ ɭɫɬɭɩɭ   ñì5,355,440101
add ;   ñì.5,64ñ  

   ɉɨɩɟɪɟɱɧɚ ɫɢɥɚ ɜ ɩɥɢɬɿ ɮɭɧɞɚɦɟɧɬɭ ɧɚ ɜɿɞɫɬɚɧɿ ñì5,64ñ  ɜɿɞ ɤɪɚɸ ɧɚ 1 ɫɦ 
ɲɢɪɢɧɢ ɩɥɢɬɢ: 

êÍ/ñì35,15,64021,0cpVc . 

   ɇɟɫɭɱɚ ɡɞɚɬɧɿɫɬь ɧɢɠɧьɨɝɨ ɭɫɬɭɩɭ: 
êÍ/ñì66,15,351078,06,06,0

101, dbfV ctdEd . 

êÍ/ñìêÍ/ñì 686,166,11, cEd VV  

   ɍɦɨɜɚ ɦɿɰɧɨɫɬɿ ɜɢɤɨɧɭɽɬьɫɹ. ȼɢɫɨɬɚ ɧɢɠɧьɨɝɨ ɭɫɬɭɩɭ ɞɨɫɬɚɬɧɹ.   
   Ɋɨɛɨɱɚ ɜɢɫɨɬɚ ɧɢɠɧьɨɝɨ ɭɫɬɭɩɭ ñì5,355,440

10d  (ɪɢɫ.3.3). 

 
 

Ɋɢɫ.4.3. Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ ɚɪɦɭɜɚɧɧɹ ɮɭɧɞɚɦɟɧɬɧɨʀ ɩɥɢɬɢ. 

 

                  4.4. Ɋɨɡɪɚɯɭɧɨɤ ɚɪɦɭɜɚɧɧɹ ɩɿɞɨɲɜɢ ɮɭɧɞɚɦɟɧɬɭ. 

    ɑɚɫɬɢɧɢ ɮɭɧɞɚɦɟɧɬɭ, ɳɨ ɜɢɫɬɭɩɚɸɬь, ɩɿɞ ɞɿɽɸ ɪɟɚɤɬɢɜɧɨɝɨ ɬɢɫɤɭ ґɪɭɧɬɭ 
ɩɪɚɰɸɸɬь ɹɤ ɤɨɧɫɨɥɿ, ɡɚɳɟɦɥɟɧɿ ɜ ɦɚɫɢɜɿ ɮɭɧɞɚɦɟɧɬɭ. Ɋɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ 
ɜɢɤɨɧɭɽɦɨ ɞɥɹ ɩɟɪɟɪɿɡɿɜ ɛɿɥɹ ɝɪɚɧɿ ɤɨɥɨɧɢ (ɩɟɪɟɪɿɡ 1-1) ɿ ɛɿɥɹ ɝɪɚɧɿ ɭɫɬɭɩɭ 
(ɩɟɪɟɪɿɡ 2-2) ɪɢɫ. 3.3. 
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    ɉɟɪɟɪɿɡ 1-1. ȼɿɞɫɬɚɧь ɜɿɞ ɤɨɥɨɧɢ ɞɨ ɤɪɚɸ ɮɭɧɞɚɦɟɧɬɭ: 

                 ìñì 3,1130
2

30290

2
1

cf ha
b ;    ñì5,650d . 

ȼɟɥɢɱɢɧɚ ɡɝɢɧɚɸɱɨɝɨ ɦɨɦɟɧɬɭ ɜ ɩɟɪɟɪɿɡɭ 1-1 ɧɚ 1 ɦ ɲɢɪɢɧɢ ɩɥɢɬɢ 
ɮɭɧɞɚɦɟɧɬɭ: 

ìêÍ45,177
2

3,1210

2

22

1

1

bP
M  

ɇɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ ɪɨɛɨɱɨʀ ɚɪɦɚɬɭɪɢ ɧɚ 1 ɦ ɲɢɪɢɧɢ ɩɥɢɬɢ: 

38,13
5,225,659,0

17745

9,0 0

1

1

yd
s fd

M
A ɫɦ2

. 

ɉɟɪɟɪɿɡ 2-2. ȼɿɞɫɬɚɧь ɜɿɞ ɝɪɚɧɿ ɞɪɭɝɨɝɨ ɭɫɬɭɩɭ ɞɨ ɤɪɚɸ ɩɥɢɬɢ: 
                                  ñì5,875,7351305,73012 bb ;  

                                 ñì5,355,4405,4101
hd  (ɪɢɫ. 4.3). 

ȼɢɡɧɚɱɚɽɦɨ ɦɨɦɟɧɬ ɜ ɩɟɪɟɪɿɡɭ 2-2. 

ìêÍ86,75
2

85,0210

2

22

2

2

bP
M . 

ɉɥɨɳɚ ɩɟɪɟɪɿɡɭ ɚɪɦɚɬɭɪɢ:  

55,10
5,225,359,0

7586

9,0
10

2

2

yd
s fd

M
A ɫɦ2

. 

Ɋɨɡɪɚɯɭɧɤɨɜɢɦ ɽ ɩɟɪɟɪɿɡ 1-1 ɡ 38,13sA ɫɦ2
. 

ɉɪɢɣɦɚɽɦɨ ɧɚ 1 ɦ  ɲɢɪɢɧɢ ɮɭɧɞɚɦɟɧɬɧɨʀ ɩɥɢɬɢ: 7  16 Ⱥ 240 ɋ ɡ 

07,14sA ɫɦ2. Ʉɪɨɤ ɫɬɟɪɠɧɿɜ 314
7

100
,S ɫɦ. ɉɪɢɣɦɚɽɦɨ ɤɪɨɤ ɫɬɟɪɠɧɿɜ 

140S ɦɦ ɜ ɨɛɨɯ ɧɚɩɪɹɦɤɚɯ. 
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