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ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  0,1% .............................................. 9286 ɦ3/ɫ; 
 0,01% .........................................11679 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................... 140 ɦ³/ɫ;              

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ............................................................... ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ ............................................................................................. 400,00 ɦ; 
 Ɏɉɍ ............................................................................................. 401,00 ɦ; 
 ɍɆɈ ............................................................................................ 393,25 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ....................................................................................................... 10,00 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ..................................................................................................... 4,95 ɤɦ3; 

5. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ............................................................................................... 43,90 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ...................................................................................................... 31,30 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................................ 28,30 ɦ; 

6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ............................................................................................ 367 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ........................................................................................ 183 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ...................................... 1460 ɦɥɧ. ɤȼɬ·ɱ; 

7. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ .................................................................... 25,00 ɦ / 52,00 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ................................................................. 75,00 ɦ / 52,00 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ................................................................................ 175,00 ɦ / 52,00 ɦ; 
ɝ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ................. 25,00 ɦ / 52,00 ɦ; 
ɞ) ɜɨɞɨɫɥɢɜɧɚɹ ................................................................................ 150,00 ɦ / 52,00 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ .......................................................... 6 ɨɬɜɟɪɫɬɢɣ 12×20; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ................................................................................................ 150,00 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................... 52,00 ɦ; 

9.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ......................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 6; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ...................................................................................... ɞɢɚɛɚɡ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ .................................................... ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
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ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ............................................................ 22,40 ɦ; 
10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ .......................................................................................... ɊɈ45-ȼ-560; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... ɋȼ-1160/180-72; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ .................................................................................. 83 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ................................................................................. 85,7 ɨɛ/ɦɢɧ; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɹ....................................................... 98132,41 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ...................................................................... 12 ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ .......................................................................................... 6,5 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ – ɷɬɨ ɨɞɧɚ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ. 
ɗɬɚ ɨɬɪɚɫɥɶ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɢɫɬɟɦɧɵɟ ɭɫɥɭɝɢ (ɱɚɫɬɨɬɭ, ɦɨɳɧɨɫɬɶ) ɢ ɹɜɥɹɟɬɫɹ 
ɤɥɸɱɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ȿɞɢɧɨɣ 
ɗɧɟɪɝɨɫɢɫɬɟɦɵ ɫɬɪɚɧɵ, ɪɚɫɩɨɥɚɝɚɹ ɛɨɥɟɟ 90 % ɪɟɡɟɪɜɚ ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ Ƚɗɋ ɧɚɞ ɞɪɭɝɢɦɢ ɫɬɚɧɰɢɹɦɢ ɹɜɥɹɟɬɫɹ 
ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɫɬɪɨ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɬɶ ɨɛɴɟɦ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ. ɍ Ɋɨɫɫɢɢ ɛɨɥɶɲɨɣ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɪɚɡɜɢɬɢɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ. 

ɐɟɥɶ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ – ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ 
ɜ ɯɨɞɟ ɨɛɭɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɤɪɟɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɩɪɨɪɚɛɨɬɚɬɶ ɨɫɧɨɜɧɵɟ 
ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ.  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɨɣ ɜ ɫɜɨɟɦ ɪɨɞɟ 
ɞɟɹɬɟɥɶɧɨɫɬɶɸ, ɰɟɥɶ ɤɨɬɨɪɨɣ – ɜɵɪɚɛɨɬɤɚ ɭɧɢɤɚɥɶɧɨɝɨ ɬɨɜɚɪɚ – ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɪɟɚɥɢɡɚɰɢɹ ɟɝɨ ɧɚ ɈɊɗɆ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɨɛɨɫɧɨɜɚɧɚ ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ 
Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ Ʉɪɚɹ. ɗɬɨɬ ɪɟɝɢɨɧ ɡɚɧɢɦɚɟɬ ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ ɜ ɫɬɪɚɧɟ ɩɨ 
ɡɚɩɚɫɚɦ ɭɪɚɧɚ, ɦɟɞɢ, ɬɚɧɬɚɥɚ ɢ ɡɨɥɨɬɚ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɥɢɲɶ 
ɦɚɥɚɹ ɱɚɫɬɶ ɩɪɢɪɨɞɧɵɯ ɛɨɝɚɬɫɬɜ ɬɟɪɪɢɬɨɪɢɢ, ɧɨ ɩɪɨɜɨɞɢɬɫɹ ɛɨɥɶɲɚɹ ɪɚɛɨɬɚ ɩɨ 
ɩɪɢɜɥɟɱɟɧɢɸ ɢɧɜɟɫɬɨɪɨɜ ɞɥɹ ɨɫɜɨɟɧɢɹ ɧɟɞɪ ɢ ɪɚɡɜɢɬɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ.  
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɬɫɹ ɜ Ɂɚɛɚɣɤɚɥɶɫɤɨɦ ɤɪɚɟ, ɜɛɥɢɡɢ  

ɩɝɬ. Ʉɥɸɱɟɜɫɤɢɣ ɧɚ ɪ. ɒɢɥɤɚ. ɒɢɥɤɚ ɨɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ Ɉɧɨɧ ɢ ɂɧɝɨɞɚ. 
ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɨɠɞɟɜɨɟ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ 

ɦɢɧɢɦɚɥɶɧɵɦ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 11,2 ɦ. Ⱥɛɫɨɥɸɬɧɵɟ 
ɦɢɧɢɦɚɥɶɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɚɜɧɵ 1 ɦ³/ɫ ɢ 6800 ɦ³/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɪɟɤɢ ɒɢɥɤɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ 0,1% ɫɨɫɬɚɜɥɹɟɬ ͻʹͺ͸ ˏଷ/˔ ɢ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, ͳͳ͸͹ͻ ˏଷ/˔.Ⱦɥɢɧɚ ɪɟɤɢ 
560 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 206 ɬɵɫ. ɤɦ2.  

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ  
 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 

Ɂɢɦɨɣ ɧɚɞ ɛɚɫɫɟɣɧɨɦ ɪ. ɒɢɥɤɢ ɮɨɪɦɢɪɭɟɬɫɹ ɭɫɬɨɣɱɢɜɚɹ ɨɛɥɚɫɬɶ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɚɬɦɨɫɮɟɪɵ - ɫɢɛɢɪɫɤɢɣ ɚɧɬɢɰɢɤɥɨɧ, ɨɬɦɟɱɚɸɬɫɹ ɛɟɡɜɟɬɪɢɟ, ɧɢɡɤɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɞɨ -30° ɋ ɢ ɧɢɠɟ), ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɧɟɡɧɚɱɢɬɟɥɟɧ ɫɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɫɨɫɬɚɜɥɹɟɬ −19,7 °ɋ. ȼɟɫɧɚ ɯɨɥɨɞɧɚɹ, ɫɭɯɚɹ, ɜɟɬɪɟɧɚɹ. Ʌɟɬɨɦ 
ɪɟɡɤɨ ɭɫɢɥɢɜɚɟɬɫɹ ɰɢɤɥɨɧɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ ɜɵɩɚɞɟɧɢɟɦ 
ɨɫɚɞɤɨɜ. Ɉɫɨɛɟɧɧɨ ɢɧɬɟɧɫɢɜɧɵɟ ɞɨɠɞɢ ɫɜɹɡɚɧɵ ɫ ɜɵɯɨɞɨɦ ɸɠɧɵɯ ɰɢɤɥɨɧɨɜ, 
ɜɵɧɨɫɹɳɢɯ ɜ ɛɚɫɫɟɣɧ ɪ. ɒɢɥɤɢ, ɧɚɫɵɳɟɧɧɵɟ ɜɥɚɝɨɣ ɜɨɡɞɭɲɧɵɟ ɦɚɫɫɵ ɫ Ɍɢɯɨɝɨ 
ɨɤɟɚɧɚ (ɥɟɬɧɢɣ ɦɭɫɫɨɧ). ɉɪɢ ɜɵɩɚɞɟɧɢɢ ɢɧɬɟɧɫɢɜɧɵɯ ɨɫɚɞɤɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 
ɜɵɯɨɞɨɦ ɸɠɧɵɯ ɰɢɤɥɨɧɨɜ, ɨɬɦɟɱɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɵɫɨɤɢɯ ɞɨɠɞɟɜɵɯ 
ɩɚɜɨɞɤɨɜ [1]. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɫɨɫɬɚɜɥɹɟɬ +20,7 °ɋ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ - 450 ɦɦ. 60-70% ɢɯ ɝɨɞɨɜɨɣ ɫɭɦɦɵ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɢɸɥɶ ɢ ɚɜɝɭɫɬ, ɤɨɝɞɚ ɢɞɭɬ 
ɫɢɥɶɧɵɟ ɞɨɠɞɢ. 

ɉɪɟɨɛɥɚɞɚɸɬ ɜɟɬɪɵ ɡɚɩɚɞɧɨɝɨ ɢ ɸɝɨ-ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 22 ɦ/ɫ.  

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 
ɉɨɱɬɢ ɩɨ ɜɫɟɣ ɫɜɨɟɣ ɞɥɢɧɟ ɒɢɥɤɚ ɢɦɟɟɬ ɝɨɪɧɵɣ ɯɚɪɚɤɬɟɪ ɬɟɱɟɧɢɹ ɢ 

ɩɪɨɯɨɞɢɬ ɜ ɞɨɥɢɧɟ ɦɟɠɞɭ ɨɬɪɨɝɚɦɢ ɝɨɪ. Ɋɟɱɧɨɟ ɪɭɫɥɨ ɢɦɟɟɬ ɜɵɫɨɤɢɟ ɛɟɪɟɝɚ; ɞɧɨ 
ɭɫɟɹɧɨ ɜɚɥɭɧɚɦɢ ɢ ɝɚɥɶɤɨɣ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɢ ɜ ɪɭɫɥɟ ɜɫɬɪɟɱɚɸɬɫɹ ɩɨɪɨɝɢ 
ɢ ɜɨɞɨɩɚɞɵ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. Ɉɫɧɨɜɧɨɟ ɩɢɬɚɧɢɟ ɪɟɤɚ 
ɩɨɥɭɱɚɟɬ ɨɬ ɥɟɬɧɢɯ ɞɨɠɞɟɣ; ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɪɨɯɨɞɢɬ 95-98% ɨɬ ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ, ɡɢɦɨɣ 2 - 5%. 
  

http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/898/%D0%A0%D0%B5%D1%87%D0%BD%D0%BE%D0%B9_%D0%B1%D0%B0%D1%81%D1%81%D0%B5%D0%B9%D0%BD
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ȼ ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɩɪɨɯɨɞɢɬ ɨɬ 3 ɞɨ 5 ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɚɜɨɞɤɨɜ, 
ɩɪɢɱɟɦ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɢɸɥɟ ɢ ɚɜɝɭɫɬɟ. ȼ ɷɬɢ ɦɟɫɹɰɵ 
ɩɪɨɯɨɞɢɬ ɨɤɨɥɨ 60% ɜɫɟɯ ɜɵɫɨɤɢɯ ɩɚɜɨɞɤɨɜ. Ʌɟɬɧɢɟ ɩɚɜɨɞɤɢ ɨɛɵɱɧɨ ɧɚ 2-3 ɦ 
ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɩɚɜɨɞɨɱɧɵɣ ɭɪɨɜɟɧɶ, ɚ ɩɪɢ ɜɵɫɨɤɢɯ ɩɨɞɴɟɦɚɯ ɜɨɞɵ - ɧɚ 6-9 ɦ. 
ɇɚɢɛɨɥɶɲɢɣ ɪɚɫɯɨɞ ɜɨɞɵ 6800 ɦ3/ɫ. ɇɚɢɦɟɧɶɲɢɣ ɪɚɫɯɨɞ ɩɪɨɯɨɞɢɬ ɜ ɩɟɪɢɨɞ 
ɡɢɦɧɟɣ ɦɟɠɟɧɢ – 2 ɦ3/ɫ. 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɒɢɥɤɚ ɡɚ ɩɟɪɢɨɞ 1930 - 1979 
ɝɝ. ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 

ˏܹːˑˆˑˎˈ˕ːˋˌ = ܳˏːˑˆˑˎˈ˕ːˋˌ ⋅ 𝑡 = ͷʹͺ ⋅ ͵͸ͷ ⋅ ʹͶ ⋅ ͵͸ͲͲͳͲଽ = ͳ͹ ˍˏଷ. 
 

(1.1) 

ɝɞɟ ɦɧɨɝɨɥɟɬɧɢɣQ  - ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1, 
t – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ, ˏ ܹ, ˍˏଷ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 

355,00 0,00 355,00 0 355,00 0 
375,90 1,00 359,10 588 359,10 735 
385,80 2,00 360,30 816 360,30 1020 
390,40 3,00 361,10 1056 361,10 1320 
392,70 4,00 361,90 1320 361,90 1650 
394,30 5,00 362,70 1600 362,70 2000 
395,80 6,00 363,30 1896 363,30 2370 
397,30 7,00 364,00 2272 364,00 2840 
398,50 8,00 365,00 4000 365,00 5000 
399,40 9,00 366,55 7429 366,55 9286 
400,00 10,00 367,00 9343 367,00 11679 
400,55 11,00 - - - - 
401,20 12,00 - - - - 
401,90 13,00 - - - - 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
 

 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3.  
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Ɍɚɛɥɢɰɚ 1.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ   
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
QȼɏɄ,ɦ3/c 140 140 140 280 280 280 280 280 280 280 140 140 
Qɮ, ɦ3/c 1 1 1 1 1 1 1 1 1 1 1 1 
Qɢɫ, ɦ3/c      2 4 2 2 2   
Qɥɞ, ɦ3/c 2 1 1 -2 -4      1 1 
Qɩɨɬɟɪɢ 3 2 2 -1 -3 3 6 3 3 3 2 2 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɩɟɫɱɚɧɢɤ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ: 450 ɦ. 

Ɉɬɦɟɬɤɚ ɞɧɚ: 355 ɦ.  
 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɨɝɥɚɫɧɨ ɋɉ [3] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 

ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɂɚɛɚɣɤɚɥɶɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ 
ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɜ ɬɟɱɟɧɢɟ 50 ɥɟɬ ɭɤɚɡɚɧɧɵɯ ɧɚ ɤɚɪɬɚɯ ɡɧɚɱɟɧɢɣ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɚɜɧɚ 8 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64.  

 
1.1.5 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ʉɥɸɱɟɜɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ Ɉɗɋ ɋɢɛɢɪɢ, ɊȾɍ 

Ɂɚɛɚɣɤɚɥɶɫɤɨɟ. ȼ Ɂɚɛɚɣɤɚɥɶɟ ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɭɝɨɥɶɧɚɹ ɝɟɧɟɪɚɰɢɹ. 
Ɂɚɛɚɣɤɚɥɶɫɤɨɟ ɊȾɍ ɩɨɤɪɵɜɚɟɬ ɧɚɝɪɭɡɤɭ ɫɥɟɞɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ: ɈȺɈ 
"ɑɢɬɢɧɫɤɢɣ ɫɬɚɧɤɨɫɬɪɨɢɬɟɥɶɧɵɣ ɡɚɜɨɞ", ɈȺɈ "Ɇɚɲɡɚɜɨɞ", ɉȺɈ "ɉɪɢɚɪɝɭɧɫɤɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɝɨɪɧɨ-ɯɢɦɢɱɟɫɤɨɟ ɨɛɴɟɞɢɧɟɧɢɟ", ɈȺɈ "Ɂɚɛɚɣɤɚɥɶɫɤɢɣ ȽɈɄ", 
ɈȺɈ "ɇɟɪɱɢɧɫɤɢɣ ɩɨɥɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ". Ɍɚɤɠɟ ɜ ɛɭɞɭɳɟɦ 
ɩɥɚɧɢɪɭɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɨɪɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɤɨɦɛɢɧɚɬɨɜ ɢ ɢɯ ɡɚɩɭɫɤ, 
ɩɨɷɬɨɦɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɜ ɷɬɨɦ ɪɚɣɨɧɟ ɛɭɞɟɬ ɜɨɫɬɪɟɛɨɜɚɧɚ. 

Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɊȾɍ: 7,22 ɦɥɪɞ ɤȼɬ·ɱ 
Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 1283 Ɇȼɬ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,5NK  . 
Ɋɚɫɱɟɬ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɞɥɹ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɊȾɍ ɩɪɢɜɟɞɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ2.  
Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ3.  
 
1.1.6 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ.  
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ  
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 
 
Ɋɚɧɠɢɪɭɟɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ1) ɜ ɩɨɪɹɞɤɟ 

ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ ɦɨɞɭɥɶɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ:  

 ݇ = ொ೙ொ˔˓,  
 

(2.1) 

ɝɞɟ Qn – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; 
Qɫɪ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ: 
௩ܥ  = √∑ሺK−ଵሻమ௡ = √ଵସ,ଽ଻ହ଴ = Ͳ,ͷͷ.  (2.2) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ:  
௦ܥ  = ∑ሺ௄−ଵሻయ௡⋅஼ೡయ = ଵଵ,ହଽହ଴⋅଴,ହହయ = ͳ,Ͷͳ.  (2.3) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ: 
௖௩ߜ  = ± √ଵ+ଷ⋅஼ೡమ√ଶ⋅ሺn−ଵሻ ⋅ ͳͲͲ% = ± √ଵ+ଷ⋅଴,ହହమ√ଶ⋅ሺହ଴−ଵሻ ⋅ ͳͲͲ% = ͳ͵,ͻͷ  %.  (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ: 
௖௦ߜ  = ± √ల೙⋅√ଵ+଺⋅஼ೡమ+ହ⋅஼ೡర஼ೞ ⋅ ͳͲͲ% =

= ± √ లఱబ⋅√ଵ+଺⋅଴,ହହమ+ହ⋅଴,ହହరଵ,ସଵ ⋅ ͳͲͲ% = ͶͶ,ͶͶ %.  (2.5) 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ ɢ ɨɫɧɨɜɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ [4, ɩɪɢɥ.Ȼ, ɬɚɛɥ. Ȼ.1], ɩɪɢɫɜɨɟɧ: II . 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [4, ɩɪɢɥ.Ȼ, 
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ɬɚɛɥ. Ȼ.2]. ɉɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (10 ɤɦ3), ɩɪɢɫɜɨɟɧ: I. ɉɨ ɦɨɳɧɨɫɬɢ (367 
Ɇȼɬ) – II .  

ȼ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ – 
ɩɪɢɧɢɦɚɟɦ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. 

Ɂɧɚɹ ɜɟɥɢɱɢɧɵ ɩɚɪɚɦɟɬɪɨɜ 32441ɦ / ɫ, 0,55, 1,41ɫɪ v sQ C C   , ɜɵɱɢɫɥɟɧɢɟ 
ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡɜɨɞɹɬ ɩɨ 
ɬɚɛɥɢɰɟ ɋ.ɂ. Ɋɵɛɤɢɧɚ – ɉ.Ⱥ. Ⱥɥɟɤɫɟɟɜɚ, ɜ ɤɨɬɨɪɨɣ ɞɚɧɵ ɨɬɧɨɫɢɬɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɟɪɟɞɢɧɵ ɨɪɞɢɧɚɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɩɪɢ Cv =1,00 ɢ ɪɚɡɧɵɯ 
ɩɪɨɰɟɧɬɚɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P. 

Ɂɧɚɱɟɧɢɟ P (%) ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɯɨɞɚ: 
 𝑖ܲ = ௠−଴,ଷ௡+଴,ସ ⋅ ͳͲͲ%.  (2.6) 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɚɛɥɢɰɵ 2.1 ɢɫɩɨɥɶɡɭɟɦ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ:  
 

Ɇ Ɏ,S vC   (2.7) 
 

Ɇ +1,S Sɤ   (2.8) 
 

Q .S ɫɪ SQ ɤ   (2.9) 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɪ, % Ɏ Ɇs ks Qs, ɦ3/ɫ ɋɥɭɱɚɣ 
0,01 6,85 3,77 4,77 11679 ɉɨɜɟɪɨɱɧɵɣ  
0,1 5,07 2,79 3,79 9286 Ɉɫɧɨɜɧɨɣ 

 
2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ1) ɞɟɥɢɬɫɹ ɧɚ 

ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ʉ 
ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ 
ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. 
Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ  

ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɟɠɟɧɶ ɢ ɩɨɥɨɜɨɞɶɟ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ, ɜɵɱɢɫɥɹɟɦ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨ (2.5) 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ2). 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ, ɩɨɷɬɨɦɭ ɩɪɢɦɟɦ ɝɨɞ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ P90% - 1973.ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.2. 
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ɦ1975

ɦ
ɦ1973 54

43
0,79.

Q
K

Q
    (2.10) 

 
ɩ1941

ɩ
ɩ1973

716
1,01.

712

Q
K

Q
    (2.11) 

  
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 

1973 I II  III IV  V VI  VII VIII IX  X XI  XII ɋɪɟɞɧɟɟ 
Q ɦ3/c 23 13 19 156 459 838 1038 740 486 103 51 14 328 

Q ɩɪ.,ɦ3/c 21 11 17 140 464 846 1048 748 491 93 46 13 328 

 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. Ɉɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɣ ɝɨɞ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1954 ɝ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ2). ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.3.  
 

ɦ1969
ɦ

ɦ1954

75

80
0,94.

Q
K

Q
    (2.12) 

 
ɩ1941

ɩ
ɩ1954

1090
1,04.

1051

Q
K

Q
    (2.13) 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 

1954 I II  III  IV  V VI  VII VIII IX  X XI  XII ɋɪɟɞ. 
Q ɦ3/c 24 16 16 139 714 510 1530 1550 950 273 60 33 485 

Q ɩɪ,ɦ3/c 22 15 14 128 721 515 1545 1566 960 251 55 30 485 
Q50ɤɨɪ,ɦ3/c 23 15 34 178 731 975 1295 1266 960 241 75 30 485 

 
Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1.  
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Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
ɑɬɨɛɵ ɜɵɱɢɫɥɢɬɶ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɍɆɈ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ȼȻ ɧɚ 1/3.  

 
ɍɆɈ 400 (400 355) / 3 385ɦ.       

 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 1.1) 

ɧɚɯɨɞɹɬɫɹ ɨɛɴёɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ.  
3 3

ɇɉɍ ɍɆɈ10ɤɦ , 1,95ɤɦ .V V     
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
 

3
ɩɨɥɟɡɧɵɣ ɇɉɍ ɍɆɈ 10,00 4,95 5,05ɤɦ .V V V       (2.14) 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ:  
 

ɩɨɥɟɡɧɵɣ

ɦɧɨɝɨɥɟɬɧɢɣ

5,05
0,3

17,00

V

W
     (2.15) 

 
ɉɪɢɧɢɦɚɟɦ ɝɨɞɢɱɧɵɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  
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17 
 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

 
2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 1.3, ɪɚɫɫɱɢɬɚɟɦ 2 ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ: ɪɚɛɨɬɚ 

ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɪɚɛɨɬɚ ɩɨ ȼɏɄ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4, 2.5.  
 
Ɂɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ: 
 

ɩɨɥɟɡ ɇ,ȽЭɋɛɵɬ NN ɤ Q    (2.16) 
 

ɝɞɟ kN – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,5; 
       ɇ – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ, ɦ; 
       Qɩɨɥɟɡ  – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɫ.  

ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ:  
 

ȼȻ ɇȻɇ=Z -Z -Δh,  (2.17) 
 
ɝɞɟ ZȼȻ – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; 
ZɇȻ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ 

ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; 
∆h – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɦ. 
 
Ɂɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ: 
 

ɇ,ȽЭɋ ȼХК N ȼХКN ɤ Q    (2.18) 
 
ɝɞɟ QȼɏɄ  – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ.  
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Ɍɚɛɥɢɰɚ 2.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 
Ɇɟɫɹɰ Q90%, ɦ3/ɫ Qɩɨɬɟɪ., ɦ3/ɫ Qɛɵɬ.ɩɨɥ., ɦ3/ɫ ZȼȻ, ɦ ZɇȻ , ɦ ɇ, ɦ Nɛɵɬ, Ɇȼɬ 

1 22 3 19 400 355,1 44,45 7 
2 12 2 10 400 355,05 44,5 4 
3 18 2 16 400 355,09 44,46 6 
4 148 -1 149 400 355,71 43,84 54 
5 469 -3 472 400 357,51 42,04 173 
6 854 3 851 400 359,79 39,76 295 
7 1058 6 1052 400 361,04 38,51 353 
8 755 3 752 400 359,18 40,37 264 
9 496 3 492 400 357,63 41,92 180 
10 98 3 94 400 355,44 44,11 35 
11 49 2 47 400 355,27 44,28 17 
12 13 2 11 400 355,06 44,49 4 

 1392N 
 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 

Ɇɟɫɹɰ QȼɏɄ, ɦ3/ɫ ZȼȻ, ɦ ZɇȻ , ɦ ɇ, ɦ Nɜɯɤ, Ɇȼɬ ∆, Ɇɜɬ 

1 140 400 355,9 43,66 54 -47 
2 140 400 355,9 43,66 54 -50 
3 140 400 355,9 43,66 54 -48 
4 280 400 356,5 43,1 106 -52 
5 280 400 356,5 43,1 106 67 
6 280 400 356,5 43,1 106 189 
7 280 400 356,5 43,1 106 247 
8 280 400 356,5 43,1 106 158 
9 280 400 356,5 43,1 106 74 
10 280 400 356,5 43,1 106 -72 
11 140 400 355,9 43,66 54 -37 
12 140 400 355,9 43,66 54 -50 

- - - - - 1012N   379   

 
Ɍɚɛɥɢɰɚ 2.5 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɫ 10 

ɦɟɫɹɰɚ.  
Ɍɚɤɠɟ ɢɡ ɬɚɛɥɢɰɵ 2.5 ɩɨɥɭɱɚɟɦ ɢɡɛɵɬɨɤ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
379Ɇȼɬ  . ɗɬɨɬ ɢɡɛɵɬɨɤ ɭɤɚɠɟɬ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɧɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɩɨɬɪɟɛɭɸɬɫɹ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɬɚɛɥɢɰɚ 2.6). Ⱦɥɹ ɢɯ ɩɨɫɬɪɨɟɧɢɹ 
ɪɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ a ɢ b: 
 

;b .
2 2

ɡ ɥ ɡ ɥP P P P
a

 
   (2.19) 
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Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ Pɦɚɤɫ, Ɇȼɬ Pɫɪɟɞɧ, Ɇȼɬ 
1 1283 1059 
2 1211 1002 
3 1086 903 
4 942 789 
5 817 690 
6 745 632 
7 745 632 
8 817 690 
9 942 789 
10 1086 903 
11 1211 1002 
12 1283 1059 

 
ɇɚ ɩɨɥɭɱɟɧɧɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɦɨɳɧɨɫɬɢ Nɛɵɬ 

ɢ Nɜɯɤ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɭɬɟɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɛɵɬɤɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 379Ɇȼɬ   ɦɟɠɞɭ ɦɟɫɹɰɚɦɢ 
(ɪɢɫɭɧɨɤ 2.2). ɗɬɨ ɩɨɥɨɠɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 877 Ɇȼɬ. ɂɡ ɪɢɫɭɧɤɚ 2.2 
ɧɚɯɨɞɹɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɞɟɤɚɛɪɟ, ɹɧɜɚɪɟ:  

Nɝɚɪ = 182 Ɇȼɬ, ɧɨɹɛɪɟ, ɮɟɜɪɚɥɟ: Nɝɚɪ = 125 Ɇȼɬ. 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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2.2.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨ 

ɢɡɜɟɫɬɧɵɦ ɪɚɫɱɟɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤɠɟ ɧɚ ɨɫɧɨɜɟ 
ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ɇɚɱɢɧɚɟɦ ɪɚɫɱɟɬ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬ.ɟ. ɫ 
ɇɉɍ 400 ɦ   . Ʉɨɧɬɪɨɥɟɦ ɜ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɧɚɱɚɥɶɧɨɣ ɢ 

ɤɨɧɟɱɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɚ ɬɚɤɠɟ ɪɚɜɟɧɫɬɜɨ ΣQɜɞɯɪ=0. 
ɋɪɚɛɨɬɤɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 
1. Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
2.Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɫɩɨɫɨɛ, ɜ ɤɨɬɨɪɨɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ 

ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ. ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɟ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ3, Ȼ4, Ȼ5. 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɫɨɫɬɚɜɢɥɚ 
1,35 ɦɥɪɞ. ɤȼɬ·ɱ, ɚ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɨɬɦɟɬɤɚɦ – 1,34 ɦɥɪɞ. ɤȼɬ·ɱ, ɩɨɷɬɨɦɭ 
ɫɪɚɛɨɬɤɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɩɟɪɜɨɦɭ ɫɩɨɫɨɛɭ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ:  

 
ɭɫɬ ɪɚɛ ɪɟɡɟɪɜ,N N N   (2.20) 

 
ɝɞɟ Nɪɚɛ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɂɄɇ; 
Nɪɚɛ – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 2.21. 
 

Ƚɗɋ ɫɢɫɬ
ɧɚɝɪ.ɪɟɡ max2% 0,02 1292 26Ɇȼɬ.N N      (2.21) 

 
ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɢ ɢɡɜɟɫɬɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɤɚɤ ɂɄɇ. ɋ ȼɗɊɚ 
ɩɨɥɭɱɚɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɞɟɤɚɛɪɟ: ˆܰ˃˓ = ͳͺʹ ʛʑ˕, ɬɨɝɞɚ 
ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ: 

 
ɋɍɌ 183 24 4392 ɬ .Ɇȼ ɱЭ       

 
Ɇɨɳɧɨɫɬɶ ȼɏɄ, ɧɚɣɞɟɧɧɚɹ ɢɡ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ «ɪɚɛɨɬɚ ɩɨ ȼɏɄ»: ʑܰʤК =ͷͶ ʛʑ˕, ɬɨɝɞɚ ɜɵɪɚɛɨɬɤɚ (ɪɚɛɨɬɚ Ƚɗɋ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ):  
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ɋɍɌ 54 24 1296 ɬ ɱ.ɆȼЭ       
 
ȼɵɪɚɛɨɬɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɜ ɩɢɤɨɜɨɣ ɱɚɫɬɢ:  
 

4292 1296 3096Ɇȼɬ .ɱЭ       
 
Ɍɨɝɞɚ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɧɚɣɞɟɬɫɹ, ɤɚɤ: 
 

ɪɚɛ ȼɏɄ ɊȺȻI 54 287 341 Ɇȼ .ɬN N N      (2.22) 
 
ɩɪɢ  ˆܰ˃˓ = ͳͺ͵ ʛʑ˕. ɩɪɢɦɟɦ ɭɫɥɨɜɢɟ, ɱɬɨ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɛɨɥɟɟ, ɱɟɦ ɜ 2 ɪɚɡɚ. 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ:  
 

ɭɫɬ 341 26 367Ɇȼɬ.N      
 
2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 

(ɬɚɛɥɢɰɚ 2.6). Ɉɧ ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɟɪɜɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ.  
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ:  
 

ɫɢɫɬ ɫɢɫɬ
ɧɚɝɪ ɫɭɦɦɚɪ(i=12) 2% 12168 0,02 243Ɇȼɬ.N N      (2.23) 

 
Ɉɧ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɚ Ɍɗɋ ɢ ɧɚ Ƚɗɋ:  
 

Ƚɗɋ Ƚɗɋ
ɧɚɝɪ(1) ɪɚɛ(1) 2% 183 0,02 4Ɇȼɬ.N N      (2.24) 

 
ɋɭɦɦɚɪɧɵɣ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ Ƚɗɋ: Ƚɗɋ

ɧɚɝɪ  26 Ɇȼɬ.N    

Cɭɦɦɚɪɧɵɣ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ Ɍɗɋ: Ɍɗɋ
ɧɚɝɪ 145 Ɇȼɬ.N    

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɩɪɢɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɧɚ Ɍɗɋ.  
 

Ɍɗɋ
ɚɜɚɪ ɪɚɛ 8% 939 0,08 75Ɇȼɬ.ɌЭɋN N      (2.25) 

 
Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɬɟɩɥɨɜɵɯ ɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ.  
Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ: 
 

ɊȿɆ,Ƚɗɋ ɭɫɬ
1

0,25 367 92Ɇȼɬ.
4

N N      (2.26) 
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Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ: 
 

ɭɫɬ,Ɍɗɋ
,Ɍ ɭɫɬ,Ɍɗɋ

1 1 1019
1019 764Ɇȼɬ.

4 2 4 2ɊЕɆ Эɋ

N
N N        (2.27) 

 
ɉɥɨɳɚɞɶ ɩɪɨɜɚɥɚ ɜ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ: 3456 Ɇɜɬ.F   
Ɋɟɦɨɧɬɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɡɦɟɳɚɟɦ ɜ ɨɤɬɹɛɪɟ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɦɟɫɹɰɟ ɧɟ 

ɨɠɢɞɚɟɬɫɹ ɩɪɢɯɨɞɚ ɛɨɥɶɲɨɣ ɜɨɞɵ. Ɋɟɦɨɧɬɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɪɚɡɦɟɳɚɟɦ ɜ 
ɚɩɪɟɥɟ, ɦɚɟ, ɢɸɧɟ, ɢɸɥɟ, ɚɜɝɭɫɬɟ, ɫɟɧɬɹɛɪɟ. 

ɉɨɫɤɨɥɶɤɭ ɫɜɨɛɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɛɨɥɶɲɟ, ɱɟɦ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɦɨɧɬɨɜ, ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɪɟɦɨɧɬɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ȼɚɥɚɧɫ 
ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4.  

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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Ɍɗɋ



24 
 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 
ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 

ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ (400,00 ɦ), ɧɢɠɧɟɣ – ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ (393,25 ɦ). 

ɉɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ:  
 

(Q ) (Q )ȽЭɋ ȽЭɋ ȼȻ ɇȻ ɇȻɇ Z Z h     (3.1) 
 
ɝɞɟ ZȼȻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ; 

ZȼȻ (QɇȻ) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
h  – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (Qmin = 140 ɦ3/ɫ).  

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɭɪɚɜɧɟɧɢɟɦ:  

 

Q ,ɭɫɬ
ȽЭɋ

N ȽЭɋ

N

k ɇ



  (3.2) 

 
ɝɞɟ kN – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (kN = 8,5); 

Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ (Nɭɫɬ = 367 Ɇȼɬ). 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ:  

 

maxQ Q ,ȽЭɋ
ȽЭɋ ȽЭɋ

Ɋ

ɇ
ɇ

    (3.3) 

 
ɝɞɟ maxQȽЭɋ  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 

ɇɪ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 

ɦɨɳɧɨɫɬɢ 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 

ɬɭɪɛɢɧɟ 
QɇȻ, 
ɦ3/ɫ 

ZɇȻ, ɦ ∆Hmax Hmax Hmin Hɫɪ HȽɗɋ, ɦ 
QȽɗɋ, 
ɦ3/ɫ 

HȽɗɋ, ɦ 
QȽɗɋ, 
ɦ3/ɫ 

2120 370,79 15,79 28,76 22,31 26,01 37,00 1176,47 31,30 1390,72 
2020 370,11 15,11 29,44 22,99 26,69 37,00 1176,47 31,00 1384,04 
1920 369,41 14,41 30,14 23,69 27,39 37,30 1167,01 30,00 1361,53 
1820 368,70 13,70 30,85 24,40 28,10 37,00 1176,47 29,00 1338,64 
1720 367,97 12,97 31,58 25,13 28,84 34,20 1272,79 28,30 1322,39 
1620 367,22 12,22 32,33 25,88 29,58 35,90 1212,52 27,00 1291,66 
1520 366,46 11,46 33,09 26,64 30,34 35,80 1215,91 26,00 1267,51 
1420 365,69 10,69 33,86 27,41 31,11 35,70 1219,31 31,30 1390,72 
1320 364,91 9,91 34,64 28,19 31,89 35,60 1222,74 31,00 1384,04 
1220 364,12 9,12 35,43 28,98 32,68 35,10 1240,15 - - 
1120 363,33 8,33 36,22 29,77 33,48 35,00 1243,70 - - 
1020 362,53 7,53 37,02 30,57 34,28 34,90 1247,26 - - 
235 356,53 1,53 43,02 36,57 40,28 34,50 1261,72 - - 
0 355,00 0,00 44,55 38,10 41,81 31,30 1390,72 - - 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ, ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɪɚɫɱɟɬɧɵɣ 

ɧɚɩɨɪɵ: Hmax = 43,90 ɦ, Hɪɚɫɱ = 31,30 ɦ, Hmin = 28,30 ɦ. 
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3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɢɫɬɟɦɭ ɢ ɬɢɩ ɬɭɪɛɢɧɵ, ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɢ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ n ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ 
ɪɚɡɦɟɪɚɯ ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɄɉȾ 
ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɭɱɟɧɢɟ ɡɚɞɚɧɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

 
3.2.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɚ ɩɨ [5] ɜɵɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ 

ɬɭɪɛɢɧ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ:  
-  ɡɧɚɱɟɧɢɟ ɇmax  ɞɨɥɠɧɨ ɛɵɬɶ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɇɩɪɟɞ  

ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɬɶ ɟɝɨ, ɬ.ɟ.: ɇmax    ɇɩɪɟɞ. 

- ɨɬɧɨɲɟɧɢɹ ɞɥɹ ɊɈ: 28,30
0,63

45,00
min

max

H

H
   ɢ ɉɅ, ɉɅȾ: 28,30

0,57
50,00

min

max

H

H
   

ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɞɚɧɧɵɯ ɨɬɧɨɲɟɧɢɣ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɭɪɛɢɧ 
(ɬɚɛɥɢɰɚ 3.2). 

- ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɭɫɥɨɜɢɹɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɧɚɩɨɪɚ ɇmax = 43,9 ɦ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

- ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ ɊɈ45-ȼ; 
- ɨɫɟɜɚɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ50-ȼ; 
- ɞɢɚɝɨɧɚɥɶɧɚɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅȾ50-ȼ600.  
ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ 
Ɇɚɪɤɚ ɊɈ45-ȼ ɉɅ50-ȼ ɉɅȾ50-ȼ600 
ɇɩɪɟɞ, ɦ 45 50 50 

ɇmin/ɇmax 0.60 0.50 0.50 
nI

'
opt, ɨɛ/ɦ 82,5 116 113 

QI
'
ɪ, ɥ/ɫ 1440 1530 1710 
ɦ ɪ 0.875 0.877 0.862 

QI max, ɥ/ɫ 1400 1500 1500 
 (QI

'
max) 0.21 0.56 0.52 

D1ɦɨɞ, ɦ 0.460 0.460 0.350 
ɇɦɨɞ, ɦ 4 12 5 
tɦɨɞ,  0ɋ 8 21 16 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɬɭɪɛɢɧɵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɦɟɱɚɟɬɫɹ ɪɚɫɱɟɬɧɚɹ 

ɬɨɱɤɚ Ɋ1 ɢ ɜ ɧɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɄɉȾ ɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. 
Ⱦɥɹ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ 

ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɩɨ ɫɥɟɞɭɸɳɢɦ ɞɚɥɟɟ ɮɨɪɦɭɥɚɦ. 
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Ɂɧɚɱɟɧɢɟ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 

0,2

ɦ
ɧ ɦ p

ɧ

Re
1 (1 ) 0.25 0.75

Re
 

  
          

, (3.4) 

 
ɝɞɟ ɢɧɞɟɤɫ «ɧ» ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɬɭɪɚɥɶɧɨɣ ɜɟɥɢɱɢɧɟ, ɚ ɢɧɞɟɤɫ «ɦ» ɤ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɟ; 

Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɩɪɢɱɟɦ: 
 

0,2 0,2 0,2 0,1

ɦ ɦ 1ɦ ɦ

ɧ ɧ 1ɧ ɧ

Re

Re

D ɇ
D ɇ




       
         

       
, (3.5) 

 
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɟё 
ɬɟɦɩɟɪɚɬɭɪɵ [5]; 

D1ɦ – ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɦɨɞɟɥɢ (ɬɚɛɥɢɰɚ 3.2); 
ɇɦ – ɧɚɩɨɪ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɨɞɢɥɢɫɶ ɢɫɩɵɬɚɧɢɹ ɦɨɞɟɥɢ (ɬɚɛɥɢɰɚ 3.2). 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ:  
 

3
' 2 2

19,81 ɫɪ
ɚ Iɪ ɪ ɬ ɝN Q D H        , (3.6) 

 
ɝɞɟ '

IɪQ  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɤɟ; 
ɬ  – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɜɵɱɢɫɥɹɟɦɵɣ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɩɨ (3.4); 
ɫɪ
ɝ  – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, 0,97.ɫɪ

ɝ   
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ:  
 

'
ɭɫɬ
ȽЭɋ

ɚ
ɚ

N
Z

N
 . (3.7) 

 
ɝɞɟ Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɵɦ ɱɢɫɥɨɦ, 
ɩɨɷɬɨɦɭ ɨɧɨ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ ɞɜɭɦ ɢɥɢ 
ɬɪɟɦ. Ⱦɚɥɟɟ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 

 
ɭɫɬ
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ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
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 , (3.9) 
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ɝɞɟ nI
'
p – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ Ƚɍɏ; 

ɪ  - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ: 

 
ɬ

ɪ
ɦɨɞ




  . (3.10) 

 
ɉɨɥɭɱɟɧɧɨɟ ɩɨ (3.9) ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɢɧɯɪɨɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯɪ [5]. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɨɧɵ ɪɚɛɨɬɵ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɞɥɹ ɢɡɜɟɫɬɧɵɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɨɜ ɩɪɢ Hmax , Hɪɚɫɱ , Hmin:  
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ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɧɨɫɹɬɫɹ ɥɢɧɢɢ ɪɚɫɫɱɢɬɚɧɧɵɯ 

ɱɚɫɬɨɬ. ɑɬɨɛɵ ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫ ɭɱɟɬɨɦ 
ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ, ɩɨɞɛɢɪɚɟɬɫɹ 
ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ QI

' ɢ ɦ , ɩɪɢ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɪɚɜɟɧɫɬɜɨ:  
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ 

ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ (3.14) ɨɬɧɨɫɢɬɟɥɶɧɨ Hmax. Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɤɨɨɪɞɢɧɚɬɵ Ƚɍɏ 
ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɇmax ɢ Hmin. 
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ɝɞɟ Za – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ;  

minQ  – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 – 3.5. 
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ45-ȼ 

ɉɚɪɚɦɟɬɪɵ ɊɈ45-ȼ 
D1,ɦ 4,5 5 5,6 7,1 8,5 
ɳ ɧɚɬ 0,9221 0,9231 0,9241 0,9250 0,9265 

N* , ɤȼɬ 44772 55334 69488 111808 160516 
z*, ɲɬ 8,20 6,63 5,28 3,28 2,29 

zɭɬɨɱɧ, ɲɬ 9 8 6 4 3 
N, ɤȼɬ 40778 45875 61167 91750 122333,3 

∆1 1,051 1,053 1,054 1,057 1,059 
nc1' 104,5 94,1 84,1 66,4 55,5 
nc1 107,1 100 85,7 68,2 60 
n'min 70,9 73,6 70,6 71,1 74,8 
n'p 84,0 87,1 83,6 84,2 88,6 

n'max 88,4 91,6 87,9 88,5 93,2 
Q'1× ɳ ɦ (ɪɚɫɱ.) 1,208 1,101 1,171 1,092 1,016 

Q'1ɜ ɪɚɫ.ɬ 1,34 1,22 1,29 1,19 1,13 
ɳ ɦɪɚɫ 0,902 0,91 0,91 0,917 0,9 

Q'1× ɳ ɦ (ɦɚɤɫ.) 0,728 0,663 0,705 0,658 0,612 
Q'1ɜ ɦɚɤɫ 0,85 0,8 0,83 0,785 0,74 

ɳ ɦɦɚɤɫ 0,859 0,83 0,85 0,84 0,826 
Q1'max 0,634 0,513 0,409 0,254 0,177 
Q1'min 0,509 0,412 0,328 0,204 0,142 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ 

ɉɚɪɚɦɟɬɪɵ ɉɅ50-ȼ 
D1,ɦ 5,00 5,60 6,00 7,10 8,00 
ɳ ɧɚɬ 0,9211 0,9222 0,9229 0,9245 0,9257 

N* , ɤȼɬ 58323 73251 84152 118043 150048 
z*, ɲɬ 6,29 5,01 4,36 3,11 2,45 

zɭɬɨɱɧ, ɲɬ 8 6 6 4 3 
N, ɤȼɬ 45875 61167 61167 91750 122333 

∆1 1,037 1,039 1,039 1,041 1,042 
nc1' 132,2 118,1 110,3 93,3 82,8 
nc1 136,4 125 115,4 93,8 83,3 
n'min 101,1 103,7 102,5 98,5 98,5 
n'p 119,7 122,8 121,4 116,7 116,7 

n'max 125,9 129,1 127,7 122,7 122,7 
Q'1× ɳ ɦ (ɪɚɫɱ.) 1,101 1,171 1,019 1,091 1,147 

Q'1ɜ ɪɚɫ.ɬ 1,21 1,225 1,1 1,2 1,22 
ɳ ɦɪɚɫ 0,911 0,911 0,912 0,912 0,912 

Q'1× ɳ ɦ (ɦɚɤɫ.) 0,663 0,705 0,614 0,658 0,691 
Q'1ɜ ɦɚɤɫ 0,73 0,78 0,675 0,73 0,765 

ɳ ɦɦɚɤɫ 0,905 0,906 0,91 0,901 0,903 
Q1'max 0,517 0,823 0,359 0,512 0,403 
Q1'min 0,415 0,661 0,288 0,411 0,323 
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Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ600 

ɉɚɪɚɦɟɬɪɵ ɉɅȾ50-ȼ600 
D1,ɦ 4,50 5,00 5,30 6,30 7,10 
ɳ ɧɚɬ 0,912 0,913 0,914 0,916 0,917 

N* , ɤȼɬ 55701 68850 77411 109588 139365 
z*, ɲɬ 7,2 5,8 5,2 3,7 2,9 

zɭɬɨɱɧ, ɲɬ 8 6 6 4 3 
N, ɤȼɬ 50250 67000 67000 100500 134000 

∆1 1,058 1,060 1,060 1,062 1,064 
nc1' 147,3 132,6 125,2 105,4 93,6 
nc1 150 136,4 136,4 107,1 93,8 
n'min 4,50 5,00 5,30 6,30 7,10 
n'p 100,1 101,0 107,1 99,8 98,5 

n'max 115,1 116,2 123,1 114,8 113,3 
Q'1× ɳ ɦ (ɪɚɫɱ.) 126,0 127,3 134,9 125,7 124,0 

Q'1ɜ ɪɚɫ.ɬ 1,41 1,52 1,35 1,44 1,51 
ɳ ɦɪɚɫ 1,63 1,86 1,54 1,66 1,80 

Q'1× ɳ ɦ (ɦɚɤɫ.) 0,867 0,82 0,876 0,865 0,84 
Q'1ɜ ɦɚɤɫ 0,92 1,00 0,89 1,04 0,99 

ɳ ɦɦɚɤɫ 1,02 1,108 0,99 0,903 1,10 
Q1'max 0,902 0,903 0,905 0,23 0,9 
Q1'min 0,737 1,194 1,063 0,903 0,591 
D1,ɦ 0,586 0,948 0,844 0,596 0,469 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɵ ɢ ɩɨɫɬɪɨɟɧɧɵɟ ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɧɚ 

ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ, ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɩɪɢɧɢɦɚɟɦ ɬɭɪɛɢɧɵ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

- ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɝɪɚɧɢɰɚɯ ɡɨɧɵ ɪɚɛɨɬ ɬɭɪɛɢɧɵ; 
- ɡɨɧɚ ɪɚɛɨɬɵ ɧɟ ɞɨɥɠɧɚ ɜɵɯɨɞɢɬɶ ɡɚ ɨɛɥɚɫɬɢ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
- ɧɚɢɦɟɧɶɲɟɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ; 
- ɄɉȾ ɬɭɪɛɢɧɵ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɢɛɨɥɶɲɢɦ.  
ɂɡ ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ: ɊɈ45-ȼ-

560, ɉɅ50-ȼ-500, ɉɅȾ50-ȼ600-630, ɬɚɤ ɤɚɤ ɷɬɢ ɬɭɪɛɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 
ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹɦ. Ƚɥɚɜɧɵɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1 – ȼ.3.  

 
3.2.2 ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ.  
 
ɊɄ = ZɇȻ(QɇȻ)+Hs,  (3.16) 

 
ɝɞɟ ZɇȻ(QɇȻ) - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ QɇȻ, ɨɬɜɟɱɚɸɳɟɦɭ ɪɚɫɱɟɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
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          ɇɞɨɩ
s  = 10,3 - /900 -  ·ɇp - Δɇs + ΔZɯ.ɩɥ (3.17) 

 
ɝɞɟ /900 – ɩɨɩɪɚɜɤɚ ɧɚ ɜɵɫɨɬɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ Ƚɗɋ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɭɪɨɜɧɸ 
ɦɨɪɹ; 

Δɇs = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɢɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ  ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ; 

ΔZɯ.ɩɥ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

- ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɭɪɛɢɧ (ɉɅ) ΔZɯ.ɩɥ = 0; 
- ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɢɚɝɨɧɚɥɶɧɵɯ ɢ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɬɭɪɛɢɧ (ɉɅȾ ɢ ɊɈ) 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

ΔZɯ.ɩɥ = B0ɧ 
 /2, (3.18) 

 
ɝɞɟ B0ɧ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɚɹ 
ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫ ɦɨɞɟɥɢ:  

 
B0ɧ = B0ɦ ·D1ɧ, (3.19) 

 
ɝɞɟ - B0ɦ – ɭɤɚɡɚɧɨ ɧɚ ɍɏ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ ɊɄ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ 3 ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ45-ȼ-560. 
1) Ɋɚɛɨɬɚ 1 ȽȺ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 

Nɧɨɦ. 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɭɪɛɢɧɵ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ 
ɫ ɦɨɞɟɥɢ ɧɚ ɧɚɬɭɪɭ ɩɨ (3.20). ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ σ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ZɇȻ (QɇȻ). 

 
2 ' 0,5 2 0,5
1 1

3(m H) 5,6 0,83 (1,055 43,9) 1 ɦ /ɫ.77Q D Q          (3.20) 
 

,   10,3 – 355,90 / 900 – 0,1 43,9 –1,5 0,98 4,99 ɦ.ɞɨɩ
s ɦɚɯɇ       

 
355,90 4,99 360,89 ɦ.HmaxɊК      

 
2) Ɋɚɛɨɬɚ 1 ȽȺ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ Hɪɚɫɱ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Nɧɨɦ 

 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ, ɬɨɥɶɤɨ ɞɥɹ ɬɨɱɤɢ ɫ ɪɚɫɱɟɬɧɵɦ 
ɧɚɩɨɪɨɦ. 

 
0 32 ,55,6 1,29 (1,055 ɦ /31,3) 232 ɫ.Q        
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, ɪɚɫɱ  10,3 – 356,19 / 900 – 0,17 31,3 –1,5 0,98 3,00 ɦ.ɞɨɩ
sɇ       

 
. 356,19 3,00 359,19 ɦ.HɪɚɫɱɊК      

 
3) Ɋɚɛɨɬɚ 1 ȽȺ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ 

ɦɨɳɧɨɫɬɢ N ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ  
 

0 32 ,55,6 1,32 (1,055 ɦ /28,3) 226 ɫ.Q       
 

, min   10,3 –  356,16 / 900 –  0,18 28,3 –  1,5 0,98  4,29ɦ.ɞɨɩ
sɇ       

 
. 351,72 – 4,06 347,66 ɦ.HɪɚɫɱɊК     

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
№ 

ɜɚɪɢɚɧɬɚ 
Ɇɚɪɤɚ ɬɭɪɛɢɧɵ ɇɞɨɩ

s, ɦɚɯ,ɦ   ɇɞɨɩ
s, ɪɚɫɱ,ɦ ɇɞɨɩ

s, min,ɦ (ɊɄ)Hmax,
ɦ 

(ɊɄ)Hɪɚɫɱ,
ɦ 

(ɊɄ)Hmin,
ɦ 

1 ɊɈ45-ȼ-560 4,99 3,00 4,29 360,89 360,19 360,45 
2 ɉɅ50-ȼ-500 2,26 -2,86 -1,50 357,87 353,01 354,31 
3 ɉɅȾ50-ȼ600-630 2,12 -7,32 -4,28 358,42 349,60 352,46 

 
ɂɡ ɬɪɟɯ ɩɨɥɭɱɟɧɧɵɯ ɨɬɦɟɬɨɤ ɊɄ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ, 

ɤɨɬɨɪɨɟ ɨɬɦɟɱɚɟɬɫɹ ɧɚ ɤɨɦɩɨɧɨɜɨɱɧɨɦ ɱɟɪɬɟɠɟ ɭɫɬɚɧɨɜɤɢ. ȼɵɛɪɚɧɧɵɟ ɨɬɦɟɬɤɢ 
ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 

 
Ɍɚɛɥɢɰɚ 3.7 – ɉɨɤɚɡɚɬɟɥɢ ɧɚɬɭɪɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ  
№ ɜɚɪɢɚɧɬɚ Ɇɚɪɤɚ ɬɭɪɛɢɧɵ 

D1, 
ɦ 

n, 
ɨɛ/ɦɢɧ ɧ  ɪ.ɬ. Za Na, Ɇȼɬ ɇɞɨɩ

s , ɦ ɊɄ, ɦ 

1 5,6 85,7 3,00 6 61,17 360,19 0,923 5,6 
2 5,0 136,4 -2,86 8 45,88 353,01 0,921 5,0 
3 6,3 107,1 -7,32 4 91,75 349,60 0,916 6,3 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɚ ɊɈ45-ȼ-560 ɫ 

ɊɄ = 359,19 ɦ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɜɚɪɢɚɧɬ ɧɚɢɛɨɥɟɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɞɚɧɧɵɦ 
ɭɫɥɨɜɢɹɦ: 

- ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɢɦɟɧɶɲɚɹ ɢɡ ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ; 
- ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ; 
- ɡɧɚɱɟɧɢɟ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɜɟɥɢɤɨ; 
- ɞɢɚɦɟɬɪ ɷɤɨɧɨɦɢɱɟɧ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɫɯɨɞɚ ɦɟɬɚɥɥɚ ɧɚ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɨ.  
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ45-ȼ-560. 
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3.3 Ɂɚɝɥɭɛɥɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 
 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 

 

2 2

4 4 177
3,7

3,14 7,8
ɦ/c,Q

D



 

  
 

 (3.21) 

 
ɝɞɟ Q = 177 ɦ3/c – ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ; 

D = 7,80 ɦ – ɞɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ.  
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɜɨɞɨɜɨɞɚ: 
 

0,55 0,55

3,7
0,5 0,5 7,8 2,43ɦ.

9,81 7,8
ɤɪH D

g D

   
             

  (3.22) 

 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
ɧɚɡɧɚɱɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ nɫɢɧɯ = 85,7 ɨɛ/ɦɢɧ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

60,00
70,52Ɇȼɚ.

cos 0,85
ɚ

ɧɨɦ
N

S


    , (3.23) 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 

 
2 60

85,7

2 50 60
2 72

ɫ

f
p

n

   
    , (3.24) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ:  

ɋȼ-1160/180-72 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 103,5 Ɇȼ∙Ⱥ ɢ ɧɨɦɢɧɚɥɶɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ 13,8 ɤȼ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɡɞɚɧɢɢ Ƚɗɋ 
ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɋɌ 108.023.105-84  

ɉɪɢ ɱɚɫɬɨɬɚɯ ɜɪɚɳɟɧɢɹ ɞɨ 200 ɨɛ/ɦɢɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɜɵɩɨɥɧɹɸɬɫɹ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɡɨɧɬɢɱɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ɉɪɢɧɢɦɚɟɬɫɹ ɡɨɧɬɢɱɧɵɣ ɬɢɩ 
ɝɟɧɟɪɚɬɨɪɚ. 
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3.5 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 

ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [6] ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɊɈ ɬɭɪɛɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 8/1 – 40-4-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɛɴɟɦɨɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 8 ɦ3, ɫɨɫɬɨɹɳɟɝɨ 
ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ 4 Ɇɉɚ=40 ɤɝɫ/ɫɦ2, 
ɨɛɴɟɦɨɦ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ 4 ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ.  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [6] ɩɪɢɧɢɦɚɟɬɫɹ ɬɢɩ ɗȽɊ. Ⱦɥɹ ɊɈ ɬɭɪɛɢɧɵ 
ɜɵɛɢɪɚɟɬɫɹ ɗȽɊɄ-Ɇɉ-150. Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 150 ɦɦ.  

 
3.6 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɂɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ 

ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱёɬɨɦ 
ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɡɚɥɚ ɩɪɢɧɢɦɚɟɦ 
ɪɚɜɧɨɣ 22 ɦɟɬɪɚɦ.  

Ⱦɥɢɧɚ ɛɥɨɤɚ ɞɥɹ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɞɚɧɢɣ Ƚɗɋ:  
 

14 4 5,6 22,4ɦ.ɛɥB D    
  (3.25) 

 
Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ:  
 

. . 22,4 6 33,6 170ɦ.ɦɡ ɛɥ ɚɝɪ ɦ ɩL B n B         (3.26) 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

4.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ 

ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ ɭɱɟɬɨɦ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɩɨɬɨɤɚ: 
 ܳ˓ = ܳˑ˔ː.ˏ˃ˍ˔ − ሺ݊˃ˆ˓ − ͳሻܳ˃ˆ˓  (4.1) 
 

ɝɞɟ ܳ ˑ˔ː.ˏ˃ˍ˔  ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ (ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ 1 ɤɥɚɫɫɚ) [4]; ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɪɚɫɱёɬɨɜ ; ܳʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ; 

nɚɝɪ – ɤɨɥ-ɜɨ ɚɝɪɟɝɚɬɨɜ;  
 ܳ˓ = ͻʹͺ͸ − ͳ͹͹ ∙ ሺ͸ − ͳሻ = ͺͶͲͳ ˏଷ/˔.   

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓௤˅ ,   (4.2) 

 
ɝɞɟ ݍ˅ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 

˅ݍ  = ͳ,ʹͷ ∙  ௣ ,  (4.3)ݍ
 

ɝɞɟ -  ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
˓ݍ  = [ːݒ] ∙ ℎː˄ ,  (4.4) 

 

ɝɞɟ ℎː˄  ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ
ɩɪɢ ܳˑ˔ː.ˏ˃ˍ˔, ℎː˄ = ∇ʢʜʐ − ∇ˇː˃ = ͵͸͸,ͷͷ − ͵ͷͷ = ͳͳ,ͷͷ ˏ (ɪɢɫ 1); 

  ɧɟɪɚɡɦɵɜɚɟɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɞɥɹ ɩɪɨɱɧɨɣ ɫɤɚɥɵ (ɞɢɚɛɚɡ)   [ݒː] = ͷ,Ͳ ˏ/˔. 
௣ݍ  = ͷ,Ͳ ∙ ͳͳ,ͷͷ = ͷ͹,͹ͷ ˏଷ/˔;   
˅ݍ   = ͳ,ʹͷ ∙ ͷ͹,͹ͷ = ͹ʹ,ͳͻ ˏଶ/˔ ;   

ɪq

)(QfZɇȻ 

 h
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ܤ = ଼ସ଴ଵ଻ଶ,ଵଽ = ͳͳ͸,͵ͺ ˏ.   

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ܤ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܤ = ͳͳ͹ ˏ.  
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ: 
ܤ  = ݊ ∙ ܾ, (4.5) 

 
ɝɞɟ n - ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥёɬɨɜ, 
       b - ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ,  
b = 20 ɦ. 
 

Ɍɨɝɞɚ n ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
 ݊ = ଵଵ଻ଶ଴ = ͷ,ͺͷ.  
 
ɉɪɢɧɢɦɚɟɬɫɹ n=6. 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ = ͳʹͲ ˏ. 
 
ɉɚɪɚɦɟɬɪɵ ɛɵɤɚ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩɭɧɤɬɟ 3.3 
 
4.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 

ɩɪɨɮɢɥɹ, ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɤɨɬɨɪɨɦ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ 
ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɪɚɜɟɧ: 

଴ଵܪ  = ሺ ொ˓௠∙஻∙√ଶ∙𝑔ሻଶ/ଷ ,  (4.6) 

 
ɝɞɟ ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɞɥɹ ɨɱɟɪɬɚɧɢɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ Ⱥ m = 0,49, 
଴ଵܪ  = ሺ ଼ସ଴ଵ଴,ସଽ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͳͲ,ͳ͵ ˏ.   

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɩɨɥɧɵɣ 

ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ொ˓௠∙ఌ∙𝜎˒∙஻∙√ଶ∙𝑔ሻଶ/ଷ ,  (4.7) 

 
ɝɞɟ 𝜎˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ); 
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 ,ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ – ߝ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉+ሺ௡−ଵሻ𝜉బ௡ ∙ ுబభ௕ ,   (4.8) 

 𝜉଴ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ, ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, 
ɩɪɢɧɢɦɚɟɬɫɹ 𝜉଴ = Ͳ,Ͷͷ ɞɥɹ ɛɵɤɨɜ ɫ ɨɤɪɭɝɥёɧɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɪɟɛɪɨɦ , 

[2, ɬɚɛɥɢɰɚ 6−8]; 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɬɫɹ 𝜉 = 0,7 ɞɥɹ ɭɫɬɨɹ ɫ 
ɨɤɪɭɝɥёɧɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɪɟɛɪɨɦ ,[2]. 

ߝ  = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺ଺−ଵሻ∗଴,ସହ଺ ∙ ଵ଴,ଵଷଶ଴ = Ͳ,ͻͷ.   

଴ଶܪ  = ሺ ଼ସ଴ଵ଴,ସଽ∙଴,ଽହ∙ଵ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͳͲ,Ͷͺ ˏ.   

 
ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɤɨɬɨɪɨɝɨ ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ ɦɨɠɧɨ ɧɟ 
ɭɱɢɬɵɜɚɬɶ: 

 𝜔 > Ͷ ∙ ܤ ∙  (4.9)  , ܪ
 

ɝɞɟ 𝜔 – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ; 
 𝜔 = ሺߘʜʞʢ − ː˃ሻˇߘ × ܤ] + ሺ݊ − ͳሻ ∙  ʐ]  (4.10)ߜ

 𝜔 = ሺͶͲͲ − ͵ͷͷሻ × [ͳʹͲ + ሺ͸ − ͳሻ ∙ Ͷ] = ͸͵ͲͲ ɦ2.  
 Ͷ ∙ ܤ ∙ ܪ = Ͷ ∙ [ͳʹͲ + ሺ͸ − ͳሻ ∙ Ͷ] ∙ ͳͲ,Ͷͺ = ͷͺ͹ͳ ɦ2.  
 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ 

ɛɭɞɟɬ ɪɚɜɟɧ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ: 
ܪ  =  ଴ଶ  (4.11)ܪ
 
ɇɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, 

ɨɤɪɭɝɥɹɟɦ ɞɨ ܪ˔˕ = ͳʹ ˏˈ˕˓ˑ˅ [3]. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʑߘ  = ʜʞʢߘ −  (4.12)  ,˕˔ܪ

ʒʑߘ  = ͶͲͲ − ͳʹ = ͵ͺͺ  ˏ.   
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4.1.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
 

 (4.13) 

 
 (4.14) 

 

ɝɞɟ   ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ 
ɩɨɬɨɤɚ;  

        ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01% (ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 1 ɤɥɚɫɫɚ) [4]; ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ  

         ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 ɦ3/ɫ; 
 ܳ˓.˒ˑ˅ = ͳͳ͸͹ͻ − ͷ ∗ ͳ͹͹ = ͳͲ͹ͻͶ ˏଷ/˔;  

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 

ɩɨɞɬɨɩɥɟɧɢɹ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅଴ଵ˒ˑܪ  = ቀ ଵ଴଻ଽସ଴,ସଽ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳͳ,ͻͺ ˏ ;  
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 

ɩɨɞɬɨɩɥɟɧɢɹ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 

 (4.15) 

ߝ   = ͳ − Ͳ,ʹ ∙ Ɛ+ሺ௡−ଵሻ∙Ɛ଴௡ ∙ ுబభ௕ .  (4.16) 

 
ߝ   = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺ଺−ଵሻ∙଴,ସହ଺ ∙ ଵଵ,ଽ଼ଶ଴ = Ͳ,ͻͶ   
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ʜ଴ଶ˒ˑ˅ = ሺ ଵ଴଻ଽସ଴,ସଽ∙଴,ଽସ∙ଵ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵሻమయ = ͳʹ,Ͷ͹ ˏ.   

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 

 
(4.17) 

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɜɵɱɢɫɥɹɟɬɫɹ: 

 

 
(4.18) 

 ଴ܸ˒ˑ˅ = ଵ଴଻ଽସሺସ଴ଵ−ଷହହሻ∙[ଵଶ଴+ሺ଺−ଵሻ∙ସ] = ͳ,͸ͺ ˏ/˔,    

  ʜ˒ˑ˅ = ͳʹ,Ͷ͹ − ଵ,ଵ∙ଵ,଺଼మଶ∙ଽ,଼ଵ = ͳʹ,͵ͳ ˏ.   

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ: 
 

 (4.19) 

  ∇ʣʞʢ˓ = ͵ͺͺ + ͳʹ,͵ͳ = ͶͲͲ,͵ͳ ˏ.   
 

Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ˓ = ͶͲͲ,͵ͳ ˏ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ = ͶͲͳ ˏ, ɤɨɬɨɪɚɹ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 
ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ.  

 
4.1.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɞɚɧɧɵɯ, 

ɩɪɢɜɟɞёɧɧɵɯ ɜ [2]. 
 Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɨɝɨɥɨɜɤɚ ɧɟɨɛɯɨɞɢɦɨ 

ɭɦɧɨɠɢɬɶ ɢɯ ɧɚ H˔˕ = ͳʹ ˏ.  
Ɋɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.1 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɜɟɞёɧ ɧɚ ɪɢɫɭɧɤɟ 4.1 
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Ɍɚɛɥɢɰɚ 4.1 - ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ  
№ ɬɨɱɤɢ x, ɦ y, ɦ № ɬɨɱɤɢ x, ɦ y, ɦ 

1 0,00 1,51 21 24,00 14,82 
2 1,20 0,43 22 25,20 16,43 
3 2,40 0,08 23 26,40 18,10 
4 3,60 0,00 24 27,60 19,84 
5 4,80 0,07 25 28,80 21,84 
6 6,00 0,32 26 30,00 23,52 
7 7,20 0,72 27 31,20 25,46 
8 8,40 1,20 28 32,40 27,36 
9 9,60 1,68 29 33,60 29,54 
10 10,80 2,38 30 34,80 31,80 
11 12,00 3,07 31 36,00 33,89 
12 13,20 3,85 32 37,20 36,16 
13 14,40 4,73 33 38,40 38,48 
14 15,60 5,70 34 39,60 40,86 
15 16,80 6,77 35 40,80 43,31 
16 18,00 7,93 36 42,00 45,82 
17 19,20 9,17 37 43,20 48,37 
18 20,40 10,48 38 44,40 50,99 
19 21,60 11,84 39 45,60 53,65 
20 22,80 13,30 40 46,80 56,38 

 

 

Ɋɢɫɭɧɨɤ 4.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
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ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɭɫɬɭɩɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɞɭɝɟ ɪɚɞɢɭɫɨɦ R: 

 ܴ = ሺͲ,ʹ − Ͳ,ͷሻ ∙ ሺܿܪ˕ + ܲ˅ሻ,  (4.20) 

 
ɝɞɟ ܲ˅ – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ȼȻ. 

 ܲ˅ = ∇ʒʑ − ∇ʓː˃.  
 

(4.21) ܲ˅ = ͵ͺͺ − ͵ͷͷ = ʹͻ ˏ,   

 ܴ = Ͳ,ʹ ∙ ሺͳʹ + ʹͻሻ = ͻ ˏ.   

 
4.1.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ 

ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ 𝛼∙ொ𝑝మሺ஻+∑ ఋʐሻమ∙𝑔య ,  (4.22) 

  ℎˍ˓ = √ ଵ,ଵ∙଼ସ଴ଵమଽ,଼ଵ∙ሺଵଶ଴+ହ∙ସሻమయ = ͹,͵ͻ ˏ.   

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ܧ  = ∇ʒʑ − ∇ˇː˃ +  (4.23)  ˕˔ܪ
଴ܧ   = ͵ͺͺ − ͵ͷͷ + ͳʹ = Ͷͷ ˏ.   

 

ȼɵɱɢɫɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ 𝜉଴ = ாబℎˍ˓ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ  𝜑௖ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ; 
ɩɪɢ  ɛɨɥɶɲɨɣ ɞɥɢɧɟ ɫɥɢɜɧɨɣ ɝɪɚɧɢ (hɩɥ = 45 ɦ)  𝜑௖ = Ͳ,ͻͲ [2]. 

 𝜉଴ = ସହ,଴଴଻,ଷଽ = ͸,Ͳͻ   

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 𝜑˔ ɢ 

 ɨɩɪɟɞɟɥɹɟɬɫɹ  ɢ [2] : 
  
 c c
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𝜉˔ = Ͳ,͵ʹͻ,   
  𝜉˔′′ = ʹ,ʹͻ.   

 
ȼɵɱɢɫɥɹɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 

 (4.24) 

  

 (4.25) 

 ℎ௖′ = Ͳ,͵ʹͻ ∙ ͹,͵ͻ = ʹ,Ͷ͵ ˏ,   
  ℎ௖′′ = ʹ,ʹͻ ∙ ͹,͵ͻ = ͳ͸,ͻ͵ ˏ.   

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.௠௔௫ = 9286 ɦ3/ɫ, ɪɚɜɧɚɹ 11,55 ɦ, ɦɟɧɶɲɟ ɜɬɨɪɨɣ 

ɫɨɩɪɹɠёɧɧɨɣ ɝɥɭɛɢɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɨɩɢɬɶ ɩɪɵɠɨɤ, ɢɫɩɨɥɶɡɭɹ 
ɝɚɫɢɬɟɥɢ.  
 

4.1.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 

Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ. ɢ 
ɩɪɢ ɨɬɧɨɲɟɧɢɢ ɞɥɢɧɵ ɫɬɜɨɪɚ ɧɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ሺܮ௖ℎሻ ɤ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ 
(H) ɛɨɥɟɟ 3 (

 ௅೎ℎு = ସହ଴ସହ = ͳͲሻ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. [3] 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɇȻ: 

 

 (4.26) 

 
ɝɞɟ ka – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ;  

α – ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ; α = 30° 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ; 𝜑 = ͳ,Ͳ − ɞɥɹ ɢɫɬɟɱɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ 
ɫɜɨɛɨɞɧɨɦ ɩɨɥёɬɟ ɫɬɪɭɢ . [2] ; ܼ଴ – ɩɪɟɜɵɲɟɧɢɟ ∇ɍȼȻ ɧɚɞ ∇ɍɇȻ ɫ ɭɱёɬɨɦ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ; ܼଵ – ɩɪɟɜɵɲɟɧɢɟ ∇ɍȼȻ ɧɚɞ ∇ɇɨɫɤɚ ɫ ɭɱёɬɨɦ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ; 

 ∇ʜˑ˔ˍ˃ = ∇ʢʜʐ + ͳ,Ͳ.  (4.27) 
 ܼ଴ = ଴ܧ − hː˄,  (4.28) 
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ɝɞɟ ∇ʢʜʐ = ͵͸͹ ˏ (ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɯɨɞɟ Q0,01%=11679 ˏଷ/˔ , ɪɢɫ 1.) ; 
       hː˄ = ͳͳ,ͷͷ ˏ (ɩɭɧɤɬ 1.1);         ܧ଴ – ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ. 
 ∇ʜˑ˔ˍ˃ = ͵͸͹ + ͳ,Ͳ = ͵͸ͺ ˏ.   
 ܼ଴ = Ͷͷ − ͳͳ,ͷͷ = ͵͵,Ͷͷ ˏ.   

 ܼଵ = ଴ܧ − a,  (4.29) 
  

ȼɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ: 
 a = ∇ʜˑ˔ˍ˃ − ∇ˇː˃.  (4.30) 
 a = ͵͸ͺ − ͵ͷͷ = ͳ͵ ˏ.  

 
 ܼଵ = EͲ − a = Ͷͷ − ͳ͵ =  ͵ʹ ˏ.  (4.31) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ Ɏɪɭɞɚ: 

ݎܨ  = ௏ʜమ𝑔∙ℎ𝐻, (4.32) 

 
ɝɞɟ ʜܸ  - ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ; ℎு – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ. 

 ʜܸ = 𝜑√ʹ ∙ ݃ ∙ ܼଵ. (4.33) 

            ʜܸ = ͳ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ʹ = ʹͷ,Ͳ͸ ˏ/˔.  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɵɯɨɞɟ ɫ ɜɨɞɨɫɥɢɜɚ: 
 

 
 

ݍ             = 
ொ˓஻+ሺ௡−ଵሻఋ˄ = ଼ସ଴ଵଵଶ଴+ሺ଺−ଵሻ∗ସ = ͸Ͳ,Ͳͳ ɦ2/ɫ  

 ℎு = ʜݍܸ  . (4.34) 

         ℎு = ଺଴,଴ଵଶହ,଴଺ = ʹ,͵ͻ  ˏ.   

ݎܨ  = ଶହ,଴଺మଽ,଼ଵ∙ଶ,ଷଽ = ʹͲ,ͳͺ.   
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Ɍɚɤ ɤɚɤ ݎܨ < ͵ͷ, ɬɨ ݇௔ = ͳ. 
ܮ           = ͳ ∙ ͵ʹ ∙ ͳଶ ∙ sinሺ͸Ͳ°ሻ ቆ√ͳ + [ଷଷ,ସହଷଶ − ͳ] ଵଵమ∙௦𝑖௡మଷ଴°మ + ͳቇ = ͷ͹,ͺ͵ ˏ.  

 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ 

ɩɪɨɱɧɨɣ ɫɤɚɥɵ: 
 

ܮ        > Ͳ,Ͷ ∙ ܼ଴,  (4.35) 
 

ɝɞɟ Z0  - ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɩɥɨɬɢɧɨɣ. 
ܮ          > ͵͵,Ͷͷ ∙ Ͳ,Ͷ.                                   ͷ͹,ͺ͵ > ͳ͵,͵ͺ   

 
Ɋɚɫɱёɬɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ. 
 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ:  
      ℎ˓˃ˊ = 𝑡 − ℎʜʐ , (4.36) 
ɝɞɟ t – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 𝑡 = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ మݎܨ√ ∙ √ℎʜʐௗర ∙ ℎு.  (4.37) 

 
ɝɞɟ d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ; d = 1 ɦ. 
 

 

 𝑡 = (Ͳ,ͳͲ + Ͳ,Ͷͷ ∙ √ʹͲ,ͳͺర ) ∙ √ʹͲ,ͳͺమ ∙ √ሺଷ଺଺,ହହ−ଷହହሻଵర ∙ ʹ,͵ͻ =ʹͲ,ͻͲ ˏ.   

 
,   

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ:  
ଵܮ  = ܮ + ௧௧𝑔𝛼భ,  (4.38) 

 
ɝɞɟ ߙଵ – ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ. 
 

 

𝑡݃ߙଵ =  √𝑡݃ߙଶ + ଶ∙𝑔ሺ଴,ହ∙ℎ𝐻∙௖௢௦𝛼+௔−ℎʜʐሻ௏ʜమ∙௖௢௦మ𝛼 .  (4.39) 

 
  

20,90 11,55 9,35ɪɚɡh ɦ  
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𝑡݃ߙଵ = √𝑡݃͵Ͳ°ଶ + ଶ∙ଽ,଼ଵሺ଴,ହ∙ଶ,ଷଽ∙௖௢௦ଷ଴°+ଵଷ−ଵଵ,ହହሻଶହ,଴଺మ ∙௖௢௦మଷ଴ = Ͳ,͸ͻ.   

ଵܮ   = ͷ͹,ͺ͵ + ଶ଴,ଽ଴଴,଺ଽ = ͺͺ,ʹͻˏ.    

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ: 
 ܾ˓ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ℎ˓˃ˊ,  (4.40) 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾ′ = ʹ,ͷ ∙ ℎˍ˓,  (4.41) 
 
ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ. 
 ܾ˓ = ʹ,ͷ ∙ ͹,͵ͻ + ͵,͹ ∙ ͻ,͵ͷ = ͷ͵,Ͳ͹ ˏ.  
 ܾ′ = ʹ,ͷ ∙ ͹,͵ͻ = ͳͺ,Ͷͺ ˏ.  

 

4.2.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱёɬɚɦɢ 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜɵɛɪɚɜ ɬɢɩ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨɥɨɠɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɢ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ 
ɫɬɚɞɢɹɯ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ; ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɩɨɞɡɟɦɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɟё ɛɵɤɢ ɢ ɭɫɬɨɢ. 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 
4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 

ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
-ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ܽ (4.42) 
 
-ɨɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 ∇ʒʐʞ = ∇ʣʞʢ + ℎଵ% + ܽ (4.43) 

  



46 
 

ɝɞɟ ܽ- ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ – 0,8 ɦ; ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 𝑔∙௅௏ೢమ ,  (4.44) 

  𝑔∙௧௏ೢ ,  (4.45) 

 
ɝɞɟ t - ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɩɪɢɧɢɦɚɟɬɫɹ t = 6ɱ = 21600ɫ [7], 

L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, L =1800 ɦ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɦɭ 
ɦɚɬɟɪɢɚɥɭ ɫ ɭɱɟɬɨɦ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ), ௪ܸ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ௪ܸ˓ଶ% = ʹʹ ɦ/ɫ - ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɢ ௪ܸ˓ଶ% =18 ɦ/ɫ - ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  

 𝑔∙௅௏ೢమ = ଽ,଼ଵ∙ଵ଼଴଴ଶଶమ = ͵͸,ͷ ,   

  𝑔∙௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଶ = ͻ͸͵ͳ,͸ .  

 

ɂɡ ɝɪɚɮɢɤɚ [1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɩɨ ɡɧɚɱɟɧɢɹɦ 
w

gL

V 
 ɢ 

w

gt

V

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ 2
wV

hg
 ɢ 

wV

Tg , ɫɜɟɞёɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 4.2 

 

Ɍɚɛɥɢɰɚ 4.2 - Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ  2
wV

hg
 ɢ 

wV

Tg
 ݃ ∙ ௪ܸଶܮ = ͵͸,ͷ 

݃ ∙ 𝑡௪ܸ = ͻ͸͵ͳ,͸ ݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

   1,2    0,01    3,8   0,075 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 4.2 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢɡ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ  𝑔∙்௏ೢ = ͳ,ʹ: 
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ܶ = ଵ,ଶ∙௏ೢ𝑔 = ଵ,ଶ∙ଶଶଽ,଼ଵ = ʹ,͸ͻ ˔ ,  (4.46) 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɢɡ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ   𝑔∙ℎ̅௏ೢమ = Ͳ,Ͳͳ: 

 ℎ̅ = ଴,଴ଵ∙௏ೢమ𝑔 = ଴,଴ଵ∙ଶଶమଽ,଼ଵ = Ͳ,Ͷͻ ˏ .   (4.47) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛௗ̅̅ ̅ = 𝑔∙்మଶ∙𝜋 .  (4.48) 

 ƛௗ̅̅ ̅ = ଽ,଼ଵ∙ଶ,଺ଽమଶ∙ଷ,ଵସ = ͳͳ,͵ ˏ.   

 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 

ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 
 ݀ > Ͳ,ͷƛௗ,  (4.49) 

ɝɞɟ ݀ - ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ ,  

 
(4.50) 

 ݀ = ସ଴଴−ଷହହଶ = ʹʹ,ͷ ˏ.  
 ʹʹ,ͷ > Ͳ,ͷ ∙ ͳͳ,͵ = ͷ,͸ͷ ɦ 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  

 𝑔∙௅௏ೢమ = ଽ,଼ଵ∙ଵ଼଴଴ଵ଼మ = ͷͶ,ͷ ,   
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𝑔∙௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଵ଼ = ͳͳ͹͹ʹ .  

 

ɂɡ ɝɪɚɮɢɤɚ [1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɩɨ ɡɧɚɱɟɧɢɹɦ 
w
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ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ 2
wV

hg
 ɢ 

wV

Tg , ɫɜɟɞёɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 4.3. 

 

Ɍɚɛɥɢɰɚ 4.3 - Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ  2
wV

hg
 ɢ 

wV

Tg
 ݃ ∙ ௪ܸଶܮ = ͷͶ,ͷ 

݃ ∙ 𝑡௪ܸ = ͳͳ͹͹ʹ ݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

   1,4    0,012    4,6   0,10 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 4.3. 
 

ȼɵɪɚɠɚɟɬɫɹ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢɡ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ  𝑔∙்௏ೢ : ܶ = ଵ,ସ∙௏ೢ𝑔 = ଵ,ସ∙ଵ଼ଽ,଼ଵ = ʹ,ͷ͹ ˔ ,  (4.51) 

 

ȼɵɪɚɠɚɟɬɫɹ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɢɡ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ  𝑔∙ℎ̅௏ೢమ :  

 ℎ̅ = ଴,଴ଵଶ∙௏ೢమ𝑔 = ଴,଴ଵଶ∙ଵ଼మଽ,଼ଵ = Ͳ,͵͵ ˏ .   (4.52) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛௗ̅̅ ̅ = 𝑔∙்మଶ∙𝜋 .  (4.53) 

 ƛௗ̅̅ ̅ = ଽ,଼ଵ∙ଶ,ହ଻మଶ∙ଷ,ଵସ = ͳͲ,͵ ˏ.   

 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 

ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 
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݀ > Ͳ,ͷƛௗ,  (4.54) 

 
ɝɞɟ ݀ - ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 ݀ = ∇ʣʞʢ−∇ˇː˃ଶ ,  
 

(4.55) ݀ = ସ଴ଵ−ଷହହଶ = ʹ͵ ˏ.  
 ʹ͵ > Ͳ,ͷ ∙ ͳͲ,͵ = ͷ,ͳͷ ɦ. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 
 ℎଵ% = ℎ ∙ 𝑖ܭ ,  (4.56) 

 
ɝɞɟ ܭ𝑖 - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 

2
wV

gL
𝑖ܭ , = ʹ,Ͳͻ. 

 ℎଵ% = Ͳ,Ͷͻ ∙ ʹ,Ͳͻ = ͳ,Ͳʹ ˏ.  
 

ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 

 ℎଵ% = ℎ ∙ 𝑖ܭ ,  (4.57) 

 
ɝɞɟ ܭ𝑖 - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 

2
wV

gL
𝑖ܭ , = ʹ,ͳ. 

 ℎଵ% = Ͳ,͵͵ ∙ ʹ,ͳ = Ͳ,͹Ͳ ˏ. 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ (ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ): 
 ∇ʒʐʞ = ͶͲͲ + ͳ,Ͳʹ + Ͳ,ͺ = ͶͲͳ,ͺʹ ˏ.   
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ (ɨɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ): 

 ∇ʒʐʞ = ͶͲͳ + Ͳ,͹ + Ͳ,ͺ = ͶͲʹ,ͷ ˏ. 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ∇ʒʐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ͵ͺͺ + ͳʹ ∙ ͳ,͸ = ͶͲ͹,ʹ ˏ.  (4.58) 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ ɢɡ ɬɪёɯ 

ɪɚɫɫɱɢɬɚɧɧɵɯ ɨɬɦɟɬɨɤ:  ∇ʒʞ = 407,2 ɦ. 
 

4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɩɪɢɦɟɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.2 ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 
ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
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Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɜɨɡɦɨɠɧɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɫ ɭɱёɬɨɦ ɜɵɟɦɤɢ ɝɪɭɧɬɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ͵ = ͵ͷͷ − ͵ = ͵ͷʹ ˏ.  (4.59) 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɪɚɜɧɚɹ: 
 ℎ = ʜʞʢߘ − ˇˑ˒ߘ = ͶͲͲ − ͵ͷʹ = Ͷͺˏ.  (4.60) 

 
ɒɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ ܤ௡ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɚ ɢɡ ɨɬɧɨɲɟɧɢɹ ܤ௡/h , ɪɚɜɧɨɝɨ 

ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 0,7-0,8. 
 

௡ܤ    = Ͳ,͹ͻ ∗ Ͷͺ = ͵ͺ ˏ. 
 

4.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ 

ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɨɫɚɞɨɱɧɵɯ 
ɞɟɮɨɪɦɚɰɢɣ. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ 
ɫɟɤɰɢɢ ɢ ɫɬɨɥɛɵ. Ɋɚɡɪɟɡɤɭ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɨɫɹɦ ɛɵɤɨɜ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ ܾ + ˄ߜ = ʹͲ + Ͷ = ʹͶ ˏ. ɒɢɪɢɧɚ ɫɬɨɥɛɚ I ɫɨɫɬɚɜɥɹɟɬ 12 ɦ, 
ɲɢɪɢɧɚ II  ɢ III  ɫɬɨɥɛɨɜ ɫɨɫɬɚɜɥɹɟɬ 13 ɦ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɥɨɬɢɧɵ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɨɬɞɟɥɶɧɵɯ 
ɫɟɤɰɢɣ, ɩɨɷɬɨɦɭ ɲɜɵ ɜɵɩɨɥɧɹɸɬɫɹ ɩɥɨɫɤɢɦɢ.  

Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɲɜɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɦɨɳɢ ɰɟɦɟɧɬɚɰɢɢ. 
 
4.3.3 Ȼɵɤɢ 

 
Ȼɵɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɩɪɨɥёɬɵ ɢ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ, ɫɥɭɠɚɬ ɨɩɨɪɨɣ ɞɥɹ ɦɨɫɬɨɜ ɢ ɩɨɞɴёɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɨɞɢɧ ɪɚɛɨɱɢɣ ɢ ɨɞɢɧ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ. 

 
ɉɪɢ ɲɢɪɢɧɟ ɩɪɨɥёɬɚ b = 20 ɦ ɬɨɥɳɢɧɚ ɧɟɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɨ ɮɨɪɦɭɥɟ 

Ȼɟɪɟɡɢɧɫɤɨɝɨ Ⱥ.Ɋ. [5]: 
ʐߜ  = Ͳ,ͳ͸ ∙ ܾ. (4.61) 

ʐߜ   = Ͳ,ͳ͸ ∙ ʹͲ = ͵,ʹͲ ˏ.  
 
Ɍɚɤ ɤɚɤ ɩɨ ɫɟɪɟɞɢɧɟ ɛɵɤɚ ɩɪɨɯɨɞɢɬ ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ ɲɨɜ, ɬɨɥɳɢɧɚ 

ɧɟɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 0,8 ɦ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɡɪɟɡɧɨɣ ɛɵɤ 
ɬɨɥɳɢɧɨɣ ߜʐ = Ͷ ˏ. Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. 
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Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɞɥɢɧɚ ɩɚɡɚ: 
 ݉ = ቀଵ଻ ÷ ଵଶ଴ቁ ∙ ܾ. (4.62) 

 m = ଵଶ଴ ∙ ʹͲ = ͳ ˏ,  

 
Ɍɨɝɞɚ ɟɝɨ ɲɢɪɢɧɚ ɪɚɜɧɚ: 
 ݊ = ଵଶ =0,5 ɦ.  
 

Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɛɵɤɨɜ ,ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
ɉɪɢ ɷɬɨɦ ɬɨɥɳɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ: 

 ݀଴ = Ͷ − ሺͲ,ͷ ∗ ʹሻ = ͵ ˏ.   
 

 
Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɛɵɤɚ ɜ ɩɥɚɧɟ 

 
Ⱦɥɹ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɩɚɡɵ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ  

1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. ɒɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 
ɪɚɜɧɹɟɬɫɹ ܽ = ܿ = Ͳ,ͷ ɦ. 

ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɨɞɧɨɩɨɥɨɫɧɭɸ ɚɜɬɨɦɨɛɢɥɶɧɭɸ ɞɨɪɨɝɭ ɲɢɪɢɧɨɣ 
5 ɦ, ɩɟɲɟɯɨɞɧɭɸ ɞɨɪɨɠɤɭ ɲɢɪɢɧɨɣ 2 ɦ ɢ ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ 10 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɩɨ 
ɝɪɟɛɧɸ ɪɚɜɧɹɟɬɫɹ 17 ɦ. 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ ∇ʒʐʞ = ͶͲ͹,ʹ ˏ. (ɩɭɧɤɬ  
4.1.2) 

 
4.4.4 ɍɫɬɨɢ 
 
ɍɫɬɨɣ ɩɨ ɫɭɬɢ ɹɜɥɹɟɬɫɹ ɩɨɥɭɛɵɤɨɦ. ȼ ɧёɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɚɡɵ ɞɥɹ 

ɪɟɦɨɧɬɧɨɝɨ ɢ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɨɜ. ɍɫɬɪɚɢɜɚɟɬɫɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ. Ɂɚɞɚɱɟɣ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɨɹ 
ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɩɨɬɨɤɚ ɡɞɚɧɢɹ Ƚɗɋ ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɫɛɨɣɧɵɯ 
ɬɟɱɟɧɢɣ, ɢ ɫɚɦɨɝɨ ɡɞɚɧɢɹ Ƚɗɋ ɨɬ ɩɨɞɦɵɜɚ. ɍɫɬɨɣ ɜɵɞɜɢɧɭɬ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɚ 70 
ɦ ɢ ɭɞɚɥёɧ ɧɚ 18 ɦ ɨɬ ɹɦɵ ɪɚɡɦɵɜɚ. 

 
4.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɫɦɨɬɪɨɜɵɟ 
ɝɚɥɟɪɟɢ ɪɚɡɦɟɪɨɦ 3ɯ3 ɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ 
ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ 
ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ ɧɚ ɨɬɦɟɬɤɚɯ 379ߘ ,366ߘ ɦ. 

Ɍɚɤɠɟ ɭɫɬɪɚɢɜɚɸɬɫɹ ɝɚɥɟɪɟɢ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɹ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɨɬɜɨɞɚ ɜɨɞɵ ɜ ɇȻ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ 
ɨɬɦɟɬɤɟ 353ߘ ɦ. ɂɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɸɬɫɹ 
ɪɚɜɧɵɦɢ ͵˘Ͷ ˏ. 

 
4.4.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ.  
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 3 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ aɞɪ , ɚ ɬɚɤɠɟ ɞɨ 

ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ˃ˇ˓ ൒ ு೏∙ఊ೙ூ̱ ˓,೘ ,  
 

(4.63) 

ɝɞɟ ̱ܫ ˓,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ (ɞɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ 25); ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ. ߛ௡– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ߛ௡ = ͳ,ʹͷ ɞɥɹ 1 ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɣ [4] 
 

Ⱦɥɹ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɟ ߘ͵͸͸: 
ௗܪ  = ʜʞʢߘ −  ͸͸.  (4.64)͵ߘ

  



54 
 

ௗܪ = ͶͲͲ − ͵͸͸ = ͵Ͷ ˏ.   
 ˃ˇ˓ ൒ ଷସ∙ଵ,ଶହଶହ = ͳ,͹ ˏ.   

 
Ɍɚɤ ɤɚɤ ɢɫɤɨɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ ɧɟ ɞɨɥɠɧɨ 

ɛɵɬɶ ɦɟɧɟɟ 2 ɦ , ɩɪɢɧɢɦɚɟɬɫɹ ˃ˇ˓ = ʹ ˏ.  
Ⱦɥɹ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɟ ߘ͵͹ͻ: ˃ˇ˓ = ʹ ˏ ɬɚɤ ɤɚɤ ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 

ɫɟɱɟɧɢɟɦ ɦɟɧɶɲɟ ,ɱɟɦ ɞɥɹ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɪɚɧɟɟ ɫɥɭɱɚɹ. 
 
4.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

ɩɥɨɬɢɧɵ 
 
4.5.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ 
 
ɍɫɬɪɚɢɜɚɟɬɫɹ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 

(ɪɢɫ 4.1) 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,ͳ − Ͳ,ʹͷሻ ∙  (4.65)  ,˒ܤ
 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
 ݈ଵ = Ͳ,ͳ ∙ ͵ͺ = ͵,ͺ ˏ.   
 
ɉɪɢɧɢɦɚɟɦ ݈ଵ = Ͷ ɦ. 
 

 
Ɋɢɫɭɧɨɤ 4.4 - ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 
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Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 4.4: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ ,   

௠௔௫ܪ (4.66) = ͶͲͲ − ͵ͷͷ,ͺ = ͶͶ,ʹ ˏ.   

 
ɝɞɟ  ߘʢʜʐொ˔˃ː – ɭɪɨɜɟɧɶ ɇȻ ɩɪɢ ɫɚɧɢɬɚɪɧɨɦ ɩɨɩɭɫɤɟ ܳ˔˃ː = ͳͶͲ ˏଷ/˔  ߘʢʜʐொ˔˃ː = ͵ͷͷ,ͺ ˏ.  
 ℎˊ˃˅ = Ͳ,͹ ∙ ͶͶ,ʹ = ͵Ͳ,ͻͶ ˏ.   
 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  ൒ ∆ு௃ˍ˓ ∙  ௡,  (4.67)ߛ

 
ɝɞɟ ∆ܪ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ;  ܬˍ˓ = ͳͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ. 

Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ I ɤɥɚɫɫɚ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɢ ɞɪɟɧɚɠɨɦ ɜ 
ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ ɫɨɫɬɚɜɥɹɟɬ Ͳ,Ͷܪௗ [6], ɬɨɝɞɚ ɩɨɬɟɪɢ 
ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɛɭɞɭɬ ɪɚɜɧɵ:  

ܪ∆  = ௗܪ − Ͳ,Ͷܪௗ = Ͳ,͸ ∙ ௗܪ ,  (4.68) 
 

ɝɞɟ ܪௗ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ; 
ܪ∆  = Ͳ,͸ ∙ ͶͶ,ʹͲ = ʹ͸,ͷʹ ˏ.   

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ:  
˅˃ˊߜ  ൒ ଶ଺,ହଶଵହ ∙ ͳ,ʹͷ = ʹ,ʹͳ ˏ.  
 

 

ɋ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɞɢɧ ɪɹɞ ɫɤɜɚɠɢɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɥɳɢɧɭ ɡɚɜɟɫɵ ɨɤɨɥɨ 
3 ɦ, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɳɢɧɚ ɡɚɜɟɫɵ ߜˊ˃˅ = ͵ ˏ ɢ ɲɚɝ ɫɤɜɚɠɢɧ ɜ ɪɹɞɭ 3ɦ. 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = ሺͲ,ͷ − Ͳ,͹ሻ ∙ ℎˊ˃˅.  (4.69) 
 ℎˇ˓ = Ͳ,ͷ ∙ ͵Ͳ,ͻͶ = ͳͷ,Ͷ͹ ˏ.   
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ 
ɢɡ ɭɫɥɨɜɢɣ: 

 ݈ଶ > Ͷ ˏ,  (4.70) 
 ݈ଶ > ሺʹ − ͵ሻ݈′ = ʹ ∙ ͵ = ͸ ˏ.  (4.71) 

 
ɝɞɟ ݈′- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɜ ɪɹɞɭ ; ݈′ = ͵ ˏ. 

ɉɪɢɧɢɦɚɟɬɫɹ  ݈ଶ = ͸ ˏ. 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 20 ɫɦ, ɢ ɲɚɝ ɜ ɪɹɞɭ 2 ɦ.  

 
4.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

(ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɍɇ = 400 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - 

minɍɇȻ =355,80 ɦ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɫɚɧQ = 140 ˏଷ/˔) ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ( ɉɍɎ =401 ɦ, maxɍɇȻ =367 ɦ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ maxɩɨɜQ = 11679 ˏଷ/˔). 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ [6]: 
 ுೌೞுௗ = Ͳ,Ͷ,  (4.72) 

 ு೏ೝுௗ = Ͳ,ʹ.  (4.73) 

 
ɝɞɟ ܪ௔௦ − ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ; ܪௗ௥ – ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ. 

ௗܪ  = ʜʞʢߘ − ʢʜʐ௠𝑖௡ߘ = ͶͲͲ − ͵ͷͷ,ͺ = ͶͶ,ʹ ˏ : 
௔௦ܪ  = Ͳ,Ͷ ∙ ͶͶ,ʹ = ͳ͹,͸ͺ ˏ.  
ௗ௥ܪ  = Ͳ,ʹ ∙ ͶͶ,ʹ = ͺ,ͺͶ ˏ.  
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ [6]: 

 ுೌೞுௗ = Ͳ,Ͷ,  (4.74) 

 ு೏ೝுௗ = Ͳ,ʹ.  (4.75) 
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ௗܪ = ͶͲͳ − ͵͸͹ =34 ɦ : 
௔௦ܪ  = Ͳ,Ͷ ∙ ͵Ͷ = ͳ͵,͸ ˏ.  

ௗ௥ܪ  = Ͳ,ʹ ∙ ͵Ͷ = ͸,ͺ ˏ.  
 
4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 4.5 ɢ ɪɢɫɭɧɤɟ 4.6, 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ O ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 

 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɛɵɤɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ. (ɬ.Ɉ) 
 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɜɨɞɨɫɛɪɨɫɧɨɣ 

ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ. (ɬ.Ɉ) 
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4.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ: 

ˎ˒ܩ  = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ ,  (4.76) 

 

ɝɞɟ ߛ˄ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ, ߛ௪ = ʹͶ ˍʜˏయ ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, ܵ˒ˎ = ͻͶ͸ˏଶ; ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ˎ˒ܩ  = ଽ଼଴∙ଶ଴∙ଶସଶ଴+ସ = ͳͺͻʹͲ ˍʜˏ.  

 
 

ȼɟɫ ɛɵɤɚ ɩɥɨɬɢɧɵ: 
˄ܩ  = ௌ˄∙ఋ˄ఊ˄௕+ఋ˄ ,  (4.77) 

 
ɝɞɟ ܵ˄ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ, ܵ˄ = ͳ͵͸Ͷ ˏଶ. 
˄ܩ  = ଵଷଽ଼∙ସ∙ଶସଶ଴+ସ = ͷͶͷ͸ ˍʜˏ.  

 
 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃,    (4.78) 
 

ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͶͲͳ − ͵ͺͺ + Ͳ,ͷሻ ∙ ʹͲ = = ʹ͹Ͳ ˏଶ.   (4.79) 

 ܳˊ = Ͳ,Ͳͷͷ ∙ ʹ͹Ͳ ∙ √ʹ͹Ͳ ∙ ͻ.ͺͳ = ʹ͵ͻͶ ˍʜ,     
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 
ˊݍ  = ொˊ௕+ఋ˄.    (4.80) 

ˊݍ  = ଶଷଽସଶ଴+ସ = ͻͻ,͹ͷ ˍʜˏ.    
 

 

 
  



59 
 

4.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ (ɪɢɫɭɧɨɤ 4.7 ɢ ɪɢɫɭɧɨɤ 4.8). 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 

 
Ɋɢɫɭɧɨɤ 4.7 – ɗɩɸɪɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  
 

- ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ఊೢ∙ℎభమଶ ,  
 

(4.81) 

ɝɞɟ ℎଵ = ʜʞʢߘ  − ˇˑ˒ߘ = ͶͲͲ − ͵ͷʹ = Ͷͺ ˏ , ߛ௪ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ߛ௪ = ͳͲ ˍʜˏయ 

 ܶ˅ = ଵ଴∙ସ଼మଶ = ͳͳͷʹͲ ˍʜ.  
 

 

- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఊೢ∙ℎమమଶ ,  
 

(4.82) 

ɝɞɟ ℎଶ = ʢʜʐ ௠𝑖௡ߘ  − ˇˑ˒ߘ = ͵ͷͷ,ͺ − ͵ͷʹ = ͵,ͺ ˏ . 
 ܶː = ଵ଴∙ଷ,଼మଶ = ͹ʹ,ʹ ˍʜ.   
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Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɞɥɹ 
ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

 
Ɋɢɫɭɧɨɤ 4.8 – ɗɩɸɪɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  
 
- ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ఊೢ∙ℎభమଶ ,  
 

(4.83) 

ɝɞɟ ℎଵ = ʣʞʢߘ  − ˇˑ˒ߘ = ͶͲͳ − ͵ͷʹ = Ͷͻ ˏ , ߛ௪ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ߛ௪ = ͳͲ ˍʜˏయ 

 ܶ˅ = ଵ଴∙ସଽమଶ = ͳʹͲͲͷ ˍʜ.  
 

 

- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఊೢ∙ℎమమଶ ,  
 

(4.84) 

ɝɞɟ ℎଶ = ʢʜʐ ௠௔௫ߘ  − ˃ːˇߘ = ͵͸͹ − ͵ͷʹ = ͳͷ ˏ . 
 ܶː = ଵ଴∙ଵହమଶ = ͳͳʹͷ ˍʜ.   
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4.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

 
Ɋɢɫɭɧɨɤ 4.9 – ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  
 

ȼɵɫɨɬɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɪɢɫɭɧɨɤ 4.9): 

 ℎଵ = ʢʜʐ ௠𝑖௡ߘ  − ʞʝʓߘ = ͵ͷͷ,ͺ − ͵ͷʹ = ͵,ͺ ˏ  (4.85) 
 

Cɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ˅ = ܵˠ˒ ∙  ௪,  (4.86)ߛ
 

ɝɞɟ ɷɩS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɜɧɚɹ 144,4 ˏଶ. 
 ܹ˅ ˊ˅ = ͳͶͶ,Ͷ ∙ ͳͲ = ͳͶͶͶ ˍʜ   
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Ɋɢɫɭɧɨɤ 4.10 – ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  
 

ȼɵɫɨɬɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɪɢɫɭɧɨɤ 4.10): 

 ℎଵ = ʢʜʐ ௠௔௫ߘ  − ʞʝʓߘ = ͵͸͹ − ͵ͷʹ = ͳͷ ˏ  (4.87) 
 

Cɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ˅ = ܵˠ˒ ∙  ௪,  (4.88)ߛ
 

ɝɞɟ ɷɩS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɜɧɚɹ 570 ˏଶ. 
 ܹ˅ ˊ˅ = ͷ͹Ͳ ∙ ͳͲ = ͷ͹ͲͲ ˍʜ   
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4.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ 4.11 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɞ ɩɥɨɬɢɧɨɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɪɢɫɭɧɨɤ 4.11): 
 ˗ܹ = ௪ߛ ∙ ܵˠ˒,  (4.89) 
 

ɝɞɟ ɷɩS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ, ɪɚɜɧɚ 263,5 ˏଶ. 

 ˗ܹ = ௪ߛ ∙ ܵˠ˒ = ͳͲ ∙ ʹ͸͵,ͷ = ʹ͸͵ͷ ˍʜ   
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Ɋɢɫɭɧɨɤ 4.12 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɞ ɩɥɨɬɢɧɨɣ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɪɢɫɭɧɨɤ 4.12): 
 ˗ܹ = ௪ߛ ∙ ܵˠ˒,  (4.90) 
 

ɝɞɟ ɷɩS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ, ɪɚɜɧɚ 211,2 ˏଶ. 

 ˗ܹ = ͳͲ ∙ ʹͳͳ,ʹ = ʹͳͳʹ ˍʜ   
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4.7.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

 
Ɋɢɫɭɧɨɤ 4.13 – ɗɩɸɪɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ (ɪɢɫɭɧɨɤ 4.13): 
 ܲː = ːߛ˅ˊ˅ ∙ ℎː ∙  tanଶ ቀͶͷ − 𝜑ଶː ቁ,    (4.91) 

 
ɝɞɟ ːߛ˅ˊ˅ -ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ːߛ˅ˊ˅ = ːߛ −−ሺͳ − ݊ሻ˅ߛ = ͳ͹ − ሺͳ − Ͳ,Ͷሻ ∙ ͳͲ = ͳͳ ɤɇ/ɦ3 (ɫɭɝɥɢɧɨɤ), 

  𝜑ː - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ɪɚɜɟɧ 25˚; 
  ℎː - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, 6 ɦ. 
  n – ɩɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ , n = 0,4. 
 ܲː = ͳͳ ∙ ͸ ∙ tanଶ ቀͶͷ − ଶହଶ ቁ = ʹ͸,ͺ ˍʜ      

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ ɩɥɨɬɢɧɵ: 
ːܧ  = ௉ː ∙ℎːଶ ,   
 

ːܧ (4.92) = ሺʹ͸,ͺ ∙ ͸ሻ/ʹ = ͺʹ,Ͷ ˍʜˏ
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Ɋɢɫɭɧɨɤ 4.14 – ɗɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɢ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɪɢɫɭɧɨɤ 4.14): 
 ˓′ˆ˓ = ͳͳ ∙ ͸ ∙ 𝑡gଶ ቀͶͷ − ଷ଴ଶ ቁ = ʹͳ,ͻͺ ˍʜ   

 
ɝɞɟ 𝜑ˆ˓ - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɪɚɜɟɧ 30˚ ɞɥɹ ɞɢɚɛɚɡɚ; 

 ˓′′ˆ˓ = ሺͳͳ ∙ ͸ + ʹͳ,ͷ ∙ ͵ሻ ∙ 𝑡gଶ ቀͶͷ − ଷ଴ଶ ቁ = ͺ͹,Ͷͺˍʜ   

 
ɝɞɟ  ̂ߛ ˓.˅ˊ˅ − ˖ˇˈˎ˟ː˞ˌ ˅ˈ˔ ˅ˊ˅ˈ˛˃ːːˑˆˑ ˆ˓˖ː˕˃: 

ߛ̂   ˓.˅ˊ˅ = ͵Ͳ − ሺͳ − Ͳ,ͳͷሻ ∙ ͳͲ = ʹͳ,ͷ ˍʜ   

 
ɝɞɟ  ݊ = Ͳ,ͳͷ − ɩɨɪɢɫɬɨɫɬɶ ɞɢɚɛɚɡɚ. 

    γ˔˖˘ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ , γ˔˖˘ = 30 ɤɇ/ɦ3 ɞɥɹ ɞɢɚɛɚɡɚ. 
 ʔ˃˅ = ܵˠ˒ = ͳ͸Ͷ,ͳͺ ˍʜ   

 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ˓′′˒ː = ሺͳͶ ∙ Ͳ + ʹͳ,ͷ ∙ ͵ሻ ∙ 𝑡gଶ ቀͶͷ − ଷ଴ଶ ቁ = ʹͳ,Ͷͺ ˍʜ ɢ  

 ʔ˒ː = ˓′′˒ːଶ ∙ ℎˆ˓ = ଶଵ,ସ଼ଶ ∙ ͵ = ͵ʹ,ʹʹˍʜ   
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4.7.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

 ܹ˅ ˑˎː = ଵଶ ∙ ௪ߛ ∙ ℎଵ% ቀ𝜆̅𝜋 + ℎబଶ ቁ  (4.93) 

 
ɝɞɟ %h1 - ɜɵɫɨɬɚ ɜɨɥɧɵ 1 %-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  

  - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 ℎ଴ = 𝜋∙ℎభ%మ𝜆̅   (4.94) 

  
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩɭɧɤɬɟ 4.2.2 
 ℎ଴ = ଷ,ଵସ∙ଵ,଴ଶమଵଵ,ଷ଴ = Ͳ,ʹͻ ˏ  

 ܹ˅ ˑˎː = ଵଶ ∙ ͳͲ ∙ ͳ,Ͳʹ ቀଵଵ,ଷ଴ଷ,ଵସ + ଴,ଶଽଶ ቁ = ͳͻ,Ͳͻ ˍʜ.   

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 ℎ଴ = ଷ,ଵସ∙଴,଻మଵ଴,ଷ଴ = Ͳ,ͳͷ ˏ   

 ܹ˅ ˑˎː = ଵଶ ∙ ͳͲ ∙ Ͳ,͹ ቀଵ଴,ଷ଴ଷ,ଵସ + ଴,ଵହଶ ቁ = ͳͳ,͹Ͷ ˍʜ.   

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

ɩɪɢ ɇɉɍ: 
 ˖˔ = ଵଵ,ଷଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,Ͳʹ = ͳ,Ͷͳ ˏ.  

 
ɩɪɢ Ɏɉɍ: 
 ˖˔ = ଵ଴,ଷଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,͹ = ͳ,͵͹ ˏ.  

 
4.8 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɪɚɫɱёɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 

ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ.  
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4.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
 
Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɟɱɟɧɢɢ ɩɨ ɟɟ ɩɨɞɨɲɜɟ ɧɚ 

ɨɬɦɟɬɤɟ 352,00 ɦ. 
ɋɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 4.5, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ AutoCad.  
 

Ɍɚɛɥɢɰɚ 4.5 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
    Ɉɛɨɡɧɚ- 
     ɱɟɧɢɟ 

ɫɢɥɵ 

    ɇɚɩɪɚɜ- 
    ɥɟɧɢɟ 

ɫɢɥɵ 
 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 

ɫɢɥɚ, 
ɤɇ 

      ɩɥɟɱɨ,ɦ 
ɦɨɦɟɧɬ, ˍʜ ∙ ˏ 

ɫɢɥɚ, 
ɤɇ 

      ɩɥɟɱɨ,ɦ 
ɦɨɦɟɧɬ, ˍʜ ∙ ˏ ܶ˅   11520,00 16 184320 12005,00 16,3 195681 ܶː    ˄ܩ 5625- 5- 1125,00 91,69- 1,27- 72,20  ˎ˒ܩ 42502- 8,2- 5183,20 42938- 8,2- 5183,20 18920,00 -5,2 -94848 18920,00 -5,2 -93465 ܹ˅ ˊ˅ ↑ 1444,00 0 0 5700,00 0 13728 ˗ܹ ↑ ː ܧ 13728 6,5 2112,00 18182 6,9 2635,00  ˅˃ܧ 494 5 82,4 494 5 82,4 ː ˒ܧ 349 1,77 164,18 349 1,77 164,18 32,22 -1 -39 32,22 -1 -39 ܹ˅ ˑˎː  ଷ ݍ 559 47,63 11,74 889 46,59 19,09 89,78 -13,28 -1192 99,75 -13,28 -1192 

 ∑↑19487 ∑=65125 ∑↑15671 ∑=68034 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ே஻೏ + ଺∙∑ ெ஻೏మ ,  (4.95) 

 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ, ɪɚɜɧɚ             
63889 ˍʜ ∙  .ௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɜɧɚ 38 ɦܤ ;ˏ

 𝜎௨௬ = − ଵଽସ଼଻ଷ଼ + ଺∙଺ହଵଶହଷ଼మ = −ʹͶʹ,ʹʹ ˍʜ/ˏଶ ,  
 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ  (4.96) 
 

ɝɞɟ ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, 
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ௗ௨ܪ = ͶͲͲ − ͵ͷʹ = Ͷͺ ˏ ; ܪௗ௧  –  ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ܪௗ௧ = ʢʜʐ௠𝑖௡ߘ  − ˇˑ˒ߘ = ͵ͷͷ,ͺ − ͵ͷʹ = ͵,ͺ ˏ ; 
 ݉௨ = 𝑡݃ ͻͲ° = Ͳ,  (4.97) 

  ݉௧ = 𝑡݃ ͻͲ° = Ͳ,  (4.98) 
  𝜎௫௨ = −ʹͶʹ,ʹʹ ∙ Ͳଶ − ͳͲ ∙ Ͷͺ ∙ ሺͳ − Ͳଶሻ = −ͶͺͲ ˍʜˏమ,  
 

 

𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ Ͷͺ − ʹͶʹ,ʹʹሻ ∙ Ͳ = Ͳ ˍʜ/ˏଶ  (4.99) 
  
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹͶʹ,ʹʹ ∙ ሺͳ + Ͳଶሻ +  +ͳͲ ∙ Ͷͺ ∙ Ͳଶ = −ʹͶʹ,ʹʹ ˍʜˏమ,  (4.100) 

  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ Ͷͺ = −ͶͺͲ ˍʜ/ˏଶ.  (4.101) 
 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ே஻್ − ଺∙∑ ெ஻್మ = − ଵଽସ଼଻ଷ଼ − ଺∙଺ହଵଶହଷ଼మ = −͹ͺ͵,Ͷʹ ˍʜ/ˏଶ.  (4.102) 

  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −͹ͺ͵,Ͷʹ ∙ Ͳଶ − ͳͲ ∙         ∙ ͵,ͺ ∙ ሺͳ − Ͳଶሻ = −͵ͺ ˍʜ/ˏଶ ,  (4.103) 
  𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ ͵,ͺ − ͹ͺ͵,Ͷʹሻ ∙ Ͳ = = Ͳ ˍʜ/ˏଶ  

(4.104) 

  𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −͹ͺ͵,Ͷʹ ∙ ሺͳ + Ͳሻ ++ͳͲ ∙ ͵,ͺ ∙ Ͳଶ = −͹ͺ͵,Ͷʹ ˍʜ/ˏଶ;  (4.105) 

  𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͵,ͺ = −͵ͺ, ˍʜ/ˏଶ  (4.106) 
  
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

ௗ௨ܪ  = ʣʞʢߘ  − ˇˑ˒ߘ = ͶͲͳ − ͵ͷʹ = Ͷͻ ˏ.  
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𝜎௨௬ = − ଵହ଺଻ଵଷ଼ + ଺∙଺଼଴ଷସଷ଼మ = −ͳʹͻ,͹Ͳ ˍʜ/ˏଶ ,   

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ  (4.107) 
 

ɝɞɟ ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = Ͷͻ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ܪௗ௧ = ͳͷ ɦ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
  𝜎௫௨ = −ͳʹͻ,͹Ͳ ∙ Ͳଶ − ͳͲ ∙ Ͷͻ ∙ ሺͳ − Ͳଶሻ = −ͶͻͲ  ˍʜˏమ ,  
 

 

𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ Ͷͻ − ͳʹͻ,͹Ͳሻ ∙ Ͳ = Ͳ ˍʜ/ˏଶ  (4.108) 
  𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳʹͻ,͹Ͳ ∙ ሺͳ + Ͳଶሻ +  +ͳͲ ∙ Ͷͻ ∙ Ͳଶ = −ͳʹͻ,͹Ͳ ˍʜˏమ,   

(4.109) 

  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ Ͷͻ = −ͶͻͲ ˍʜ/ˏଶ.  (4.110) 
 

2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ௗ௧ܪ  = ͵͸͹ − ͵ͷʹ = ͳͷ ˏ.  

 𝜎௬௧ = − ே஻್ − ଺∙∑ ெ஻್మ = − ଵହ଺଻ଵଷ଼ − ଺∙଺଼଴ଷସଷ଼మ = −͸ͻͷ,Ͳͺ ˍʜ/ˏଶ.  (4.111) 

  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −͸ͻͷ,Ͳͺ ∙ Ͳଶ − ͳͲ ∙         ∙ ͳͷ ∙ ሺͳ − Ͳଶሻ = −ͳͷͲ ˍʜ/ˏଶ ,  (4.112) 
  𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ ͳͷ − ͸ͻͷ,Ͳͺሻ ∙ Ͳ = = Ͳ ˍʜ/ˏଶ  

(4.113) 

  𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −͸ͻͷ,Ͳͺ ∙ ሺͳ + Ͳሻ +ͳͲ ∙ ͳͷ ∙ Ͳଶ = −͸ͻͷ,Ͳͺ ˍʜ/ˏଶ;  (4.114) 

  𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͳͷ = −ͳͷͲ, ˍʜ/ˏଶ  (4.115) 
 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 4.6. 
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Ɍɚɛɥɢɰɚ 4.6 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

ɧɚɩɪɹɠɟɧɢɟ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 ɧɢɡɨɜɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 𝜎௬ -242,22 -783,42 𝜎௫ -480,00 -38,00 𝜏௫௬ 0 0 𝜎ଵ  -242,22 -38,00 𝜎ଷ -480,00 -783,42 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

ɧɚɩɪɹɠɟɧɢɟ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 ɧɢɡɨɜɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 𝜎௬ -129,70 -695,08 𝜎௫ -490,00 -150,00 𝜏௫௬ 0 0 𝜎ଵ  -129,70 -150,00 𝜎ଷ -490,00 -695,08 
 
4.8.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕  (4.116) 

  
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɞɥɹ 1 ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɣ [4]; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ  , ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɨɛɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 

௟௖ߛ  = Ͳ,ͻ [4]; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, (ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ  ߛ௖ௗ = Ͳ,ͻሻ (ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ   ߛ௖ௗ = ͳሻ [͸]. 

ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܴ௕ ൒ ଵ,ଶହ∙ଵ∙଻଼ଷ,ସଶ଴,ଽ .  (4.117) 

  ͳͳͷͲͲ ˍʜˏమ ൒ ͳͲͺͺ,Ͳͺ ˍʜ/ˏଶ.   

 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܴ௕ ൒ ଵ,ଶହ∙଴,ଽ∙଻଼ଷ,ସଶଵ .  (4.118) 
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ͳͳͷͲͲ ˍʜˏమ ൒ ͺͺͳ,͵ͷ ˍʜ/ˏଶ.   

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ20 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 

ɫɠɚɬɢɟ ܴ௕ = ͳͳͷͲͲ ˍʜ/ˏଶ ɢ ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 𝜎ଷ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 
ɭɫɥɨɜɢɸ (4.25). 

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 𝜎௬௨ < Ͳ,   (4.119) 

  − ʹͶʹ,ʹʹ ˍʜ/ˏଶ < Ͳ   
 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 − ͳʹͻ,͹Ͳ ˍʜ/ˏଶ < Ͳ   
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,  (4.120)ܪ

   ʹͶʹ,ʹʹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ Ͷͺ = ͳʹͲ ˍʜˏమ.   

  
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

  ͳʹͻ,͹Ͳ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ Ͷͻ = ͳʹʹ,ͷ ˍʜˏమ.   

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
4.8.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ 
 
Ɉɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ I ɝɪɭɩɩɟ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ: 
 

    cd
lc p

n

R
F





   , (4.121) 

 
ɝɞɟ Fp – ɪɚɫɱɟɬɧɚɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɞɜɢɝɚɸɳɢɯ ɫɢɥ; 

R – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ;  
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ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + (ˊݍ ∙ tg 𝜑 + ܿ ∙ 𝜔,    (4.122) 
 

ɝɞɟ 𝑡݃𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɞɢɚɛɚɡ) 𝑡݃𝜑 = Ͳ,͹ ; 
ɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ; 𝜔 – ɩɥɨɳɚɞɶ ɫɰɟɩɥɟɧɢɹ. 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܴ =  = ሺͳͺʹͶͲ,ͲͲ + ͷʹ͵͸,ͶͲ − ͳͶͶͶ,ͲͲ − ʹ͸͵ͷ,ͲͲ + ͻͻ,͹ͷሻ ∙ Ͳ.͹ + ͳͲͲ ∙ ∙ ͵ͺ = ͳ͸͵͸͵ ˍʜ/ˏ    
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː + ʔ˃˅ − ʔ˒ː = ͳͳͷʹͲ,ͲͲ −͹ʹ,ʹͲ + +ͳͻ,Ͳͻ + ͺʹ,ͶͲ + ͳͻ͹,Ͳʹ − ͵ͺ,͸͸ = ͳͳͷ͸͸ ˍʜ/ˏ.  (4.123) 

 
ɉɪɨɜɟɪɤɚ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ ɧɚ ɫɞɜɢɝ: 
௡ߛ  ൑ ఊ೎೏∙ோఊ೗೎∙ி௣ ,  (4.124) 

  ͳ,ʹͷ ൑ ଴,ଽହ∙ଵ଺ଷ଺ଷଵ∙ଵଵହ଺଺  .   

  ͳ,ʹͷ < ͳ,͵͵.  
 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ ɫɞɜɢɝ. 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܴ =   = ሺͳ͹ͻͳͶ,ͲͲ + ͷͳͺ͵,ʹͲ − ͷ͹ͲͲ,ͲͲ − ʹͳͳʹ,ͲͲ + ͻͻ,͹ͷሻ ∙ Ͳ.͹ + ͳͲͲ ∙ ∙ ͵ͺ = ͳͶͺͲͶ ˍʜ/ˏ    
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː + ʔ˃˅ − ʔ˒ː = ͳʹͲͲͷ,ͲͲ −ͳͳʹͷ,ͲͲ + +ͳͳ,͹Ͷ + ͻͺ,ͺͺ + ͳͻ͹,Ͳʹ − ͵ͺ,͸͸ = ͳͳͳͶͻ ˍʜ/ˏ.  (4.125) 

 
ɉɪɨɜɟɪɤɚ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ ɧɚ ɫɞɜɢɝ: 
  ͳ,ʹͷ ൑ ଴,ଽହ∙ଵସ଻଴ସଵ∙ଵଵଵସଽ  .   

  ͳ,ʹͷ < ͳ,ʹ͸.  
 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ ɫɞɜɢɝ. 
 

  



74 
 

5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
 
5.1 ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ 407,2 ɦ ɜɯɨɞɹɬ 

ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ ɜɵɫɨɬɨɣ 48 ɦ (ɜ ɩɨɪɹɞɤɟ ɫ ɥɟɜɨɝɨ ɛɟɪɟɝɚ ɧɚ ɩɪɚɜɵɣ): ɝɥɭɯɚɹ 
ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 75 ɦ (ɫɟɤɰɢɢ 1-6); ɫɬɚɧɰɢɨɧɧɚɹ 
ɩɥɨɬɢɧɚ ɲɢɪɢɧɨɣ 175 ɦ; ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 25 ɦ (ɫɟɤɰɢɢ 21-22) 
ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 150 ɦ,; ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ 
ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 25 ɦ (ɫɟɤɰɢɢ 35-36);  

ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɧɚ ɫɟɤɰɢɢ. Ʉɨɥɢɱɟɫɬɜɨ ɫɟɤɰɢɣ – 36.  
ɒɢɪɢɧɚ ɫɟɤɰɢɣ ɪɚɜɧɚ 12,5 ɦ, ɨɛɳɚɹ ɞɥɢɧɚ ɫɬɜɨɪɚ 450 ɦ.  
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
-ɨɛɳɚɹ ɞɥɢɧɚ – 150 ɦ; 
-ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ – 38ɦ; 
-ɧɨɦɟɪ ɫɟɤɰɢɣ – 25-34; 
-ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 388 ɦ; 
-ɦɟɬɨɞ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ – ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɚɹ ɫɬɪɭɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ: 
-ɨɛɳɚɹ ɞɥɢɧɚ – 175 ɦ; 
-ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ – 38ɦ; 
-ɧɨɦɟɪ ɫɟɤɰɢɣ – 7-20; 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɞɚɧɢɹ Ƚɗɋ: 
-ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 367 Ɇȼɬ; 
-ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ–6; 
-ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ–232 ɦ3/ɫ; 
-ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ D1 = 5,6 ɦ; 
-ɲɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ:ʑ˄ˎ = ʹʹ,Ͷ ˏ; 
-ɞɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ:Lˏ˒ = ͳ,ͷ·ʑ˄ˎ = ͵Ͷ, 
-ɞɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ Lɦɡ ɫɨɫɬɚɜɥɹɟɬ:168 ɦ, 
-ɲɢɪɢɧɚ ɡɚɥɚ Bɦɡ =22,4 ɦ. 
 
5.2 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.2.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

Ɍ.ɤ. hɩɥ=52 ɦ, ɫɬɜɨɪ L=450 ɦ. ɩɪɢɧɢɦɚɟɦ ɩɪɢɩɥɨɬɢɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ.  
ɉɪɢ ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɟ ɜɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ (ɩɥɨɬɢɧɚ, 

ɡɞɚɧɢɟ Ƚɗɋ) ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɪɟɤɢ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 

ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 
ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɝɪɟɛɟɧɤɭ). 
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ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɜɚɟɦ ɧɚ 5 ɷɬɚɩɨɜ: 
1 ɷɬɚɩ– ɜɨɡɜɟɞɟɧɢɟ ɜɨɞɨɫɛɪɨɫɧɨɣ ɱɚɫɬɢ; 
2 ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
3 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
4 ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
5 ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ  
 
5.2.2 ɉɟɪɜɵɣ ɷɬɚɩ 
 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɟɧɢɣ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ – ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɝɥɭɯɨɣ 
ɱɚɫɬɟɣ ɩɥɨɬɢɧɵ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɩɪɚɜɨɦɭ ɛɟɪɟɝɭ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, ɨɛɪɚɡɭɸɳɢɟ ɤɨɬɥɨɜɚɧ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ (ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ).  

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 45-60 % ɲɢɪɢɧɵ ɪɭɫɥɚ 
ɜ ɫɬɜɨɪɟ. 

Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
- ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ (ɤɨɬɥɨɜɚɧ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ); 
- ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
- ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 375  
- ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
- ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
- ɦɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɝɪɟɛёɧɤɢ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 

ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 
ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ 4 ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. 

ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯ ɥɟɬ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
– 10% . 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 
ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɜ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ ɩɨ ɂȼɗ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2.  

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 1.1. ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ܳ˔˕˓ = ͶʹͶͷ ˏଷ ˔⁄ , ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ 
ɪɚɜɧɚ 364,6 ɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ:  
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˒˅ܪ =  ℎː˄ +  ܼ + ܽ = ͻ,͸ + Ͳ,Ͷ͸ + ͳ = ͳͳ,Ͳ͸, 
 

(5.1) 
 
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˒ܪ  =  ℎː˄ +  ܼ = ͻ,͸ + Ͳ,Ͷ͸ = ͳͲ,Ͳ͸,  

 
(5.2) 

 
ɝɞɟ ℎː˄– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ܳ˔˕˓; 
        ܼ  - ɡɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ; ܽ – 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 

Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

  ܼ = ଵφమ ·  ௏೎మଶ·𝑔 −  ௏బమଶ ·𝑔 = ଵ଴,଼మ ·  ଷమଶ·ଽ,଼ଵ − ଵ,଼మଶ ·ଽ,଼ଵ = Ͳ,Ͷ͸ ,  
 

(5.3) 

ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ φ = 0,8 – 0,85, 
ɩɪɢɧɢɦɚɟɦ φ ɪɚɜɧɵɦ 0,8; 

V0 – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 
Vc –ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 

Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ଴ܸ = ொ˔˕˓௪బ = ସଶସହଶସହ଴ = ͳ,͹ ˏ/˔ , (5.4) 

 . ˓˕˔ܳ ଴ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢݓ ˈˇˆ 
 ௖ܸ = ொ˔˕˓ ௪೎ = ସଶସହଵ଴଺଺ = Ͷ,Ͳ ˏ/˔ ,  

 
(5.5) 

 
ɝɞɟ ݓ௖ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ ܳ˔˕˓(ɦɨɠɧɨ 
ɩɪɢɧɹɬɶ 50% ɨɬ ݓ଴); 

ɇɟɪɚɡɦɵɜɚɟɦɚɹ ɫɤɨɪɨɫɬɶ, ɞɥɹ ɩɪɨɱɧɨɣ ɫɤɚɥɵ (ɞɢɚɛɚɡ)    ܸː = ͷ,Ͳ ˏ/˔, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɩɪɨɜɟɪɤɭ ɫɬɟɫɧɟɧɧɨɝɨ ɪɭɫɥɚ ɧɚ ɪɚɡɦɵɜ ɧɟ ɧɭɠɧɨ.  

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ Lɩ. 

ɉɨɥɨɠɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɝɪɚɧɢɰɚɦ ɜɤɥɸɱɟɧɧɵɯ ɜ ɤɨɬɥɨɜɚɧ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ (ɨɬ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɦɵɱɤɢ ɞɨ ɛɪɨɜɤɢ ɤɨɬɥɨɜɚɧɚ) ɪɚɡɦɟɪɨɦ: 

- ɞɨ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ - 5 ɦ; 
- ɞɨ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɵɱɟɤ – 20 ɦ.  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ. 
ɉɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ. 
ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɟ (ɪɢɫɭɧɨɤ 5.1). 
ɒɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ – 7 ɦ, ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
Ɉɬɤɨɫɵ ɧɚɡɧɚɱɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ 

ɨɬɫɵɩɚɟɦɵɯ ɝɪɭɧɬɨɜ ɢ ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ. ɉɪɢɧɢɦɚɟɦ: 
- ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ 1:2 
- ɧɢɡɨɜɨɣ ɨɬɤɨɫ 1:2 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɉɪɨɞɨɥɶɧɚɹ ɢ ɩɨɩɟɪɟɱɧɚɹ ɩɟɪɟɦɵɱɤɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ – ωɩɩ,ωɜɩ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ : 
 ܸ = ሺ𝜔˒˒ ∙ ˒˒ܮ +  𝜔˅˒ ∙ =  ʹ/ሻ˒˅ܮ ሺ͵ʹʹ,Ͳ͹ ∗ ͶͲ + ʹ͹ʹ,ͺ͵ ∗ͳ͵Ͳሻ/ʹ = ʹͶͳͺͷ ɦ3 
, 

(5.6) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒ːܪ  =  ℎː˄ +  ܽ = ͻ,͸ + ͳ = ͳͲ,͸  ˏ, ,  (5.7) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɧɩ, ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ ωɧɩ, ɦ2 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
 
V= ω ∙Lɧɩ/2= (322,07∙130)/2=41869 (ɦ3), ,  (5.8) 

 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ 08.06.17. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 

 
tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ =66054/1150= 59 ɞɧɟɣ, ,  (5.9) 
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ɝɞɟ ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ,  
       Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 1150 
ɦ3/ɫɭɬ.(ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 

Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɜɪɟɦɹ ɩɨɥɭɱɚɟɦ 2 ɦɟɫɹɰɚ. 
 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɨɤ ɧɚɱɚɥɚ ɪɚɛɨɬ. 2. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ S=7718 ɦ2  

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h = 2,87 ɦ. ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ 
ɜɨɞɵ ɜ ɪɟɤɟ Q = 528 ɦ3/ɫ. 

ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ, 
 

V=2,87*7718=22151, ɦ3. ,   
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ Ʉ80-65-125 

ɚ/4, ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶW=22,4 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɜɨɞɵ ɞɨ 10 
ɦ) [2, ɬɚɛɥ.15-42] ɜ ɤɨɥɢɱɟɫɬɜɟ 7 ɲɬ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ n ɧɚɫɨɫɨɜ. 
 

≈ t =  Vௐ∗௡ = ଶଶଵହଵଶଶ,ସ∙଻ = 141 ɱ. ,  (5.10) 

 
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ 12 ɞɧɟɣ ɤɪɚɬɧɨ ɫɦɟɧɟ (ɩɨɥɭɫɭɬɤɚɦ). 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ଶ,଼ଵଵଶ  =0,234(ɦ/ɫɭɬɤɢ) 
Ɋɚɰɢɨɧɚɥɶɧɨ ɷɬɢ ɠɟ ɧɚɫɨɫɵ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 130ɯ60, ɝɥɭɛɢɧɚ 7 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ Vɜɵɧ.=130*60*7=54600 (ɦ3). 

ɉɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5122Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =1,6 ɦ3 , 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ – 23 ɫ. 

ȼɵɱɢɫɥɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 
ɉɷɱ= qɰ·nɰ·kɜ=1*156*0,75 = 117 , ,  (5.11) 

 

ɝɞɟ qɰ = qɤɨɜ · kɧ/ kɪ =1,6*0,9/1,4 = 1 ɦ3 
kɧ = 0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
kɪ = 1,4 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ ɞɥɹ ɫɤɚɥɵ (ȿɇɢɊ ɋɛɨɪɧɢɤ ȿ 2 

ȼɵɩɭɫɤ 1, ɱɚɫɬɶ 16);  
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
nɰ= 3600/tɰɷɤ =3600/23=156 - ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.   
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Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 
 

tɜɵɟɦ= ௏˅ ˞ˈˏʞˠ˚  =ହସ଺଴଴ଵ଴ସ,ଶ = ͷʹͶ ˚˃˔. = ʹʹ ˔˖˕. ,  (5.12) 

 
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɧɨ ɫɭɬɤɚɦ. 

ɉɪɢɧɢɦɚɟɦ ɦɚɲɢɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ – Ʉɚɦɚɡ 65115 
(ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ 15ɬ). 

ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ 
ɪɚɡɝɪɭɡɤɢ 3 ɤɦ.  

ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
vɝɪ= 22 ɤɦ/ɱ - ɝɪɭɠɟɧɵɣ  
vɩɨɪ = 30 ɤɦ/ɱ - ɩɨɪɨɠɧɢɣ  
ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 
 

tɰɚ/ɫ =
௅˕௩ˆ˓ + ௅˕௩˒ˑ˓+ (tp+ tɡ)= ଷଶଶ + ଷଷ଴ + ሺͲ,Ͳ͵Ͷ +  Ͳ,Ͳͳͺሻ =Ͳ,ʹͺ͵ ɱɚɫ = 17 ɦɢɧ ,  (5.13) 

 
ɝɞɟ tp - ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ 2 ɦɢɧ 

tɡ - ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ 1 ɦɢɧ 
(tp+tɦɨɧ) ɫɨɫɬɚɜɥɹɟɬ: 
 

nɤɨɜ= 
ଵହଶ,ସ∙ଵ,଺∙଴,ଽ = 5 ɤɨɜɲɟɣ, 

 
ɝɞɟ pɝ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ 
(ɷɤɫɤɚɜɚɬɨɪɚ) ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 

 

Nɚ/ɫ = 
௧˙˃௧˙ˠ∙nˍˑ˅ = ଵ଻∙଺଴ଶହ∙଺ = ͹ ˏ˃˛ˋː,  

 

(5.14) 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɢɦɟɟɬ ɞɨɧɧɵɟ 

ɨɬɜɟɪɫɬɢɹ. ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=38, ɦ. ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=20, ɦ ɞɨ ɨɬɦɟɬɤɢ 375 ɦ. Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ 
ɩɥɨɬɢɧɵ L=156 ɦ.  

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
 ܸ˄. ˓. = ሺܤ ∙ ܮ ∙ ℎ − ܸˆ˓ሻ + ܸͳ = ሺ͵ͺ ∗ ͳͷ͸ ∗ ʹͲ − ͳͲͲ ∗ʹͲ ∗ ͵ͺሻ + ሺͺ ∗ ͵ͺ ∗ Ͷሻ = Ͷ͵͹ͺͲ, ˏ𝟑. 
 

(5.15) 
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Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ= 10000 ɦ3/ɦɟɫ.  
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 43780/10000=4,5 ɦɟɫ. 
 
5.2.3 ȼɬɨɪɨɣ ɷɬɚɩ 
 
ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ ɜ 

ɧɟɞɨɫɬɪɨɟɧɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ: 

 ɪɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɡɚɬɚɩɥɢɜɚɸɬ 
ɤɨɬɥɨɜɚɧ; 

 ɪɚɡɛɢɪɚɸɬ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɨɬɫɵɩɚɸɬ ɛɚɧɤɟɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ 

ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ,  
 ɜɵɧɢɦɚɸɬ ɦɹɝɤɢɣ ɢ ɫɤɚɥɶɧɵɣ ɝɪɭɧɬɚ;  
 ɜɨɡɜɨɞɢɬɫɹ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ;  
 ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ Ƚɗɋ. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɉɥɚɧ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 

 
ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 
 ȼɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ – ɛɚɧɤɟɬ (ɪɢɫɭɧɨɤ 5.2), ɜɵɩɨɥɧɹɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ 

ɫɟɱɟɧɢɹ ɫ   ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ:  
ȼɟɪɯɨɜɨɝɨ 1:2;  
ɇɢɡɨɜɨɝɨ 1:1.  
ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 7 ɦ.   
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ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ ω = 485,6 ɦ2, 
Ⱦɥɢɧɚ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ Lɛɚɧ= 160 ɦ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɛɚɧɤɟɬɚ ɪɚɜɟɧ  
 

V=Lɛɚɧ∙ω/2 = 38800 ɦ3 
 

(5.16) 
 

 Ʉɨɧɫɬɪɭɤɰɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɞɥɢɧɚ ɟɟ Lɧɡ = 45 ɦ. Ɉɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 

 
V= ω ∙Lɧɡ/2= 10926 ɦ3. 

 
(5.17) 

 
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɛɚɧɤɟɬɚ ɢ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ ɪɚɡɞɟɥɶɧɨ: 
 
tɛɚɧ = Vɛɚɧ / Jɛɚɧ = 26 ɫɭɬ ≈ 1 ɦɟɫ. 

 
(5.18) 

 
tɩɟɪ = Vɩɟɪ / Jɩɟɪ = 25 ɫɭɬ ≈ 1 ɦɟɫ. 

 
(5.19) 

 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ (ɪɢɫɭɧɨɤ 5.3), 15851 ɦ2. Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ 

ɤɨɬɥɨɜɚɧɟ ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ Q = 4245 ɦ3/ɫ (ɞɥɹ ɦɟɫɹɰɚ 
ɩɟɪɟɤɪɵɬɢɹ) ɪɚɜɧɚ h = 9,6 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ 
ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ ɪɚɜɟɧ V = 152170 ɦ3. Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ 
ɢɫɩɨɥɶɡɭɟɦ ɬɟ ɠɟ, ɱɬɨ ɢ ɧɚ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ.  

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɜɪɟɦɟɧɢ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 7-ɯ ɧɚɫɨɫɨɜ. ȼɪɟɦɹ 
ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɢɬ: 

t = 970 ɱɚɫɨɜ ≈ 40 ɫɭɬɨɤ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɜɨɞɵ ɫɨɫɬɚɜɢɬ 22,4 ɦ/ɫɭɬɤɢ.  
ɗɬɢ ɠɟ ɧɚɫɨɫɵ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
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Ɋɢɫɭɧɨɤ 5.3 - ɉɥɚɧ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 

 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɢ ɡɞɚɧɢɟ Ƚɗɋ  
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. 

Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɟ ɫɟɤɰɢɢ №№ 12 ÷ 
17 ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 160 ɯ 70, ɝɥɭɛɢɧɚ 9,6 ɦ. Ɉɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ 
107520 ɦ3.   

 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ – ɞɢɚɛɚɡɚ, ɢɫɩɨɥɶɡɭɟɦ 
ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5122Ⱥ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ =104,2 ɦ3/ɱɚɫ ɛɵɥɚ 
ɨɩɪɟɞɟɥɟɧɚ ɜɵɲɟ). 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ: 
 

tɜɵɟɦ = 
ଵ଴଻ହଶ଴ଵ଴ସ,ଶ =  ͳͲ͵ͳ  ˚˃˔ˑ˅ = 1 ɦɟɫɹɰ. (5.20) 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ȼ = 38 ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h= 15 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L= 156 ɦ  
Ɉɛɴёɦ V= 88920 ɦ3. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t =88920/25000= 4 ɦɟɫ. 
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Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ ɧɚ 
ɜɬɨɪɨɦ ɷɬɚɩɟ. 

ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɦɟɬɨɞɨɦ ɝɪɟɛɟɧɤɢ. Ɍɚɤ ɤɚɤ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 3 ɥɟɬ, ɬɨ 
ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ Qpc = 4245 ɦ3/ɫ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɞɥɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɱɢɫɥɚ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ. Ɇɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ 
ɩɪɨɥɟɬɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɭɫɥɨɜɢɸ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɞɧɚ ɪɟɤɢ ɩɪɢ 
ɫɯɨɞɟ ɩɨɬɨɤɚ ɫ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
n = Qp /(Vɞɨɩhɪl) = 4245 / (20x9,6x20) = 1. 

 
(5.21) 

 
ɝɞɟ Vɞɨɩ ɩɪɢɧɹɬɚ ɞɥɹ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞ ɨɫɧɨɜɚɧɢɹ (ɞɢɚɛɚɡ) ɪɚɜɧɨɣ 20 ɦ/ɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢɡ ɭɫɥɨɜɢɹ ɡɚɤɪɵɬɢɹ ɝɪɟɛɟɧɤɢ ɩɨ 

ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɟ 
 
L2 = Qr /[0,5 m(2g)1/2 (H3- 0,5)3/2] = 4245 / [0,5ɯ0,35(2ɯ9,81)1/2 

(12 - 0,5)3/2] = 141 ɦ  
 

(5.22) 

 
L3 = ͳͶͳ ∗ Ͳ,͹ͳ͹ = ͳͲͳ ˏ. 
ɝɞɟ H3= 12 ɦ - ɜɵɫɨɬɚ ɡɚɬɜɨɪɚ, 
ɇɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɛɭɞɟɬ: 
 ɩɪɢ ɬɪёɯɫɬɭɩɟɧɱɚɬɨɣ ɝɪɟɛɟɧɤɟ n=L3/εb=101/(0,9x20) = 5. 
 
5.2.4 Ɍɪɟɬɢɣ ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 3 ɷɬɚɩɚ: 
 ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɤɨɬɥɨɜɚɧɵ ɩɨɞ ɥɟɜɨɛɟɪɟɠɧɵɟ ɝɥɭɯɢɟ ɩɥɨɬɢɧɵ - 

ɫɟɤɰɢɢ  
 ɩɪɨɜɨɞɹɬ ɧɚɪɚɳɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ 

ɨɬɦɟɬɤɢ 380. 
 ɩɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ 

ɩɥɨɬɢɧɵ.  
 ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ H3= 360. 
 ɜɨɡɜɨɞɹɬ ɧɚɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ.  
 ɧɚɱɢɧɚɸɬ ɦɨɧɬɚɠ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɥɟɜɨɛɟɪɟɠɧɭɸ ɝɥɭɯɭɸ ɛɟɬɨɧɧɭɸ ɩɥɨɬɢɧɭ. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɨɜ. 
Ʌɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 1: 
Ⱦɥɢɧɚ 50 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 30, ɝɥɭɛɢɧɚ 5 ɦ.  
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ:  
V=50*30*5=7500 ɦ3. 
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ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
V/ʞˠ˚ = 7500/104,2= 72  ɱɚɫɨɜ = 4 ɫɭɬɨɤ. 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 364 ɢ 380. 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 16 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ= 300 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 30 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 20 ɦ 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ= 400 ɦ2 
Ɉɛɴёɦ ɛɟɬɨɧɚV=ωɩ∙Lɩɥ= 120000 ɦ3. 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 5 ɦɟɫ. 
 
5.2.5 ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ  
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 4 ɷɬɚɩɚ: 
 ɧɚɪɚɳɢɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ, ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧ 

ɞɨ ɨɬɦɟɬɨɤ 400 ɦ 
 ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ. 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 380 ɢ 395. 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 15 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ= 350 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 30 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 20 ɦ 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ= 1332 ɦ2 
Ɉɛɴёɦ ɛɟɬɨɧɚV= 131250 ɦ3. 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 5,5 ɦɟɫ. 
 
5.2.6 ɉɹɬɵɣ ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 5 ɷɬɚɩɚ: 
 ȼɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
 Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ 

ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɟɤɰɢɢ. 
 ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ 

ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 395 ɢ 407. 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 7 ɦ  
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Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ= 430 ɦ. 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ 30 ɦ. 
Ɉɛɴёɦ ɛɟɬɨɧɚV=155000 ɦ3. 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 6 ɦɟɫ. 
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6 Ɉɯɪɚɧɚ ɬɪɭɞɚ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

6.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 
 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ʉɥɸɱɟɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ Ɂɚɛɚɣɤɚɥɶɫɤɨɦ ɤɪɚɟ ɧɚ ɪɟɤɟ ɒɢɥɤɚ . 
ɍ ɝɨɪɨɞɚ ɋɪɟɬɟɧɫɤɚ — ɬɨ ɟɫɬɶ ɜ ɦɟɫɬɟ ɪɟɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɩɥɨɳɚɞɢ 

ɜɨɞɨɫɛɨɪɚ 172 ɬɵɫ. ɤɦ² — ɜɨ ɜɪɟɦɹ ɩɚɜɨɞɤɨɜ ɨɬ ɥɟɬɧɢɯ ɞɨɠɞɟɣ ɪɚɫɯɨɞɵ 
ɜɨɡɪɚɫɬɚɸɬ ɞɨ 9000 ɦ³/ɫ, ɚ ɡɢɦɨɣ ɩɚɞɚɸɬ ɞɨ 1 ɦ³/ɫ. ȼ ɨɬɞɟɥɶɧɵɟ ɫɭɪɨɜɵɟ ɡɢɦɵ 
ɪɟɤɚ ɡɞɟɫɶ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɦɟɪɡɚɟɬ. Ʌɟɬɨɦ (ɨɫɨɛɟɧɧɨ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɷɬɨɝɨ 
ɫɟɡɨɧɚ) ɪɟɡɤɨ ɭɫɢɥɢɜɚɟɬɫɹ ɰɢɤɥɨɧɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ 
ɜɵɩɚɞɟɧɢɟɦ ɨɫɚɞɤɨɜ. Ɉɫɨɛɟɧɧɨ ɢɧɬɟɧɫɢɜɧɵɟ ɞɨɠɞɢ ɫɜɹɡɚɧɵ ɫ ɜɵɯɨɞɨɦ ɸɠɧɵɯ 
ɰɢɤɥɨɧɨɜ, ɜɵɧɨɫɹɳɢɯ ɜ ɛɚɫɫɟɣɧ ɪ. ɒɢɥɤɢ 

ɧɚɫɵɳɟɧɧɵɟ ɜɥɚɝɨɣ ɜɨɡɞɭɲɧɵɟ ɦɚɫɫɵ ɫ Ɍɢɯɨɝɨ ɨɤɟɚɧɚ (ɥɟɬɧɢɣ ɦɭɫɫɨɧ). 
ɉɪɢ ɜɵɩɚɞɟɧɢɢ ɢɧɬɟɧɫɢɜɧɵɯ ɨɫɚɞɤɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɵɯɨɞɨɦ ɸɠɧɵɯ 
ɰɢɤɥɨɧɨɜ, ɨɬɦɟɱɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɵɫɨɤɢɯ ɞɨɠɞɟɜɵɯ ɩɚɜɨɞɤɨɜ. 

ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɬɫɹ ɜ Ɂɚɛɚɣɤɚɥɶɫɤɨɦ ɤɪɚɟ, ɜɛɥɢɡɢ  
ɩɝɬ. Ʉɥɸɱɟɜɫɤɢɣ. Ʉɥɢɦɚɬ ɫɭɪɨɜɵɣ, ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ⱥɛɫɨɥɸɬɧɵɣ 

ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɦɢɧɢɦɭɦ −52 °ɋ, ɚɛɫɨɥɸɬɧɵɣ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɦɚɤɫɢɦɭɦ 
+38 °ɋ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ −4 °ɋ. Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ 433 ɦɦ. ɋɥɨɣ 
ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 2−2,5ɦ.  

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɦɢɫɹ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɪɟɤɢ ɒɢɥɤɚ 
ɹɜɥɹɸɬɫɹ ɢɨɧɵ ɦɟɞɢ, ɮɟɧɨɥɵ, ɋɉȺȼ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ. Ɉɧɢ ɩɨɫɬɭɩɚɸɬ ɫ 
ɩɪɢɬɨɤɚɦɢ ɢ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢ. Ɋɟɤɚ ɒɢɥɤɚ ɦɟɧɟɟ ɡɚɝɪɹɡɧɟɧɚ 
ɜɵɲɟ ɝ. ɒɢɥɤɚ. Ɂɞɟɫɶ ɨɬɦɟɱɟɧɵ ɦɢɧɢɦɚɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ. ɇɢɠɟ ɝ. ɒɢɥɤɚ ɨɬɦɟɱɟɧɵ ɩɪɟɜɵɲɟɧɢɹ ɉȾɄ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɚɡɨɬɚ 
ɚɦɦɨɧɢɣɧɨɝɨ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ.  

Ɋɟɤɚ ɒɢɥɤɚ ɩɨɱɬɢ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɨɤɪɭɠɟɧɚ ɤɚɦɟɧɢɫɬɵɦɢ ɫɤɚɥɚɦɢ, 
ɩɨɷɬɨɦɭ ɞɟɪɟɜɶɹɦɢ ɢ ɤɭɫɬɚɪɧɢɤɚɦɢ ɝɭɫɬɨ ɡɚɪɚɫɬɚɸɬ ɜɫɟ ɪɚɜɧɢɧɧɵɟ ɭɱɚɫɬɤɢ, ɝɞɟ 
ɪɭɫɥɨ ɯɨɬɹ ɛɵ ɧɟɦɧɨɝɨ ɪɚɫɲɢɪɹɟɬɫɹ ɢ ɬɟɱɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɫɩɨɤɨɣɧɟɟ. 
Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɡɞɟɫɶ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɢɦ ɦɧɨɝɨɨɛɪɚɡɢɟɦ. 

Ɂɚɛɚɣɤɚɥɶɟ ɛɨɝɚɬɨ ɩɪɨɦɵɫɥɨɜɵɦɢ ɩɭɲɧɵɦɢ ɡɜɟɪɹɦɢ ɢɯ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 
ɨɤɨɥɨ 25 ɜɢɞɨɜ. ɋɚɦɵɣ ɤɪɨɯɨɬɧɵɣ ɩɭɲɧɨɣ ɡɜɟɪɟɤ ɧɚ ɡɟɦɥɟ - ɯɢɳɧɚɹ ɥɚɫɤɚ, 
ɩɨɞɥɟɠɢɬ ɚɛɫɨɥɸɬɧɨɣ ɨɯɪɚɧɟ, ɱɢɫɥɟɧɧɨɫɬɶ ɟɟ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ. ȼ 
ɫɚɦɵɯ ɝɥɭɯɢɯ ɦɟɫɬɚɯ ɬɚɣɝɢ ɨɛɢɬɚɟɬ ɪɨɫɨɦɚɯɚ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɵ ɢ ɞɪɭɝɢɟ ɩɭɲɧɵɟ 
ɡɜɟɪɢ: ɤɪɚɫɧɚɹ ɢ ɱɟɪɧɨ-ɛɭɪɚɹ ɥɢɫɢɰɚ, ɤɨɪɫɚɤ, ɛɚɪɫɭɤ, ɨɧɞɚɬɪɚ, ɬɚɪɛɚɝɚɧ, ɦɟɫɬɧɵɟ 
ɢ ɚɤɤɥɢɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɜɢɞɵ ɡɚɣɰɟɜ. ɋɪɟɞɢ ɤɨɩɵɬɧɵɯ ɩɟɪɜɨɟ ɦɟɫɬɨ ɩɨ 
ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɧɢɦɚɟɬ ɤɨɫɭɥɹ, ɡɚɬɟɦ ɢɞɭɬ ɤɚɛɚɧɵ, ɥɨɫɢ ɢ ɢɡɸɛɪɢ. Ʉɚɛɚɪɝɚ - 
ɦɢɧɢɚɬɸɪɧɵɣ ɡɚɛɚɣɤɚɥɶɫɤɢɣ ɨɥɟɧɶ ɹɜɥɹɟɬɫɹ ɩɪɟɞɦɟɬɨɦ ɨɝɪɨɦɧɨɝɨ ɫɩɪɨɫɚ ɜ 
ɦɟɞɢɰɢɧɟ ɧɚ ɦɭɫɤɭɫɧɭɸ ɠɟɥɟɡɭ ɫɚɦɰɚ, ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɫɬɪɭɸ. ȼ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ 
Ɋɨɫɫɢɢ ɡɚɧɟɫɟɧ ɞɡɟɪɟɧ ɢ ɫɧɟɠɧɵɣ ɛɚɪɚɧ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɫɟɜɟɪɧɨɣ ɬɚɣɝɢ 
ɞɢɤɢɣ ɨɥɟɧɶ - ɫɨɝɠɨɣ. ȼɨ ɜɫɟɯ ɪɚɣɨɧɚɯ ɨɛɥɚɫɬɢ ɜɫɬɪɟɱɚɟɬɫɹ ɜɨɥɤ. Ȼɭɪɵɯ 
ɦɟɞɜɟɞɟɣ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɜ ɤɪɚɟ ɞɨ 4 ɬɵɫ. ɨɫɨɛɟɣ. ȼ «Ʉɪɚɫɧɭɸ ɤɧɢɝɭ Ɋɨɫɫɢɢ» 
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ɡɚɧɟɫɟɧ ɦɚɧɭɥ - ɪɟɞɤɚɹ ɫɬɟɩɧɚɹ ɤɨɲɤɚ, ɜɟɞɭɳɚɹ ɫɤɪɵɬɧɵɣ ɨɛɪɚɡ ɠɢɡɧɢ. 
ɂɫɱɟɡɚɸɳɢɦ ɜɢɞɨɦ ɫɱɢɬɚɟɬɫɹ ɱɟɪɧɨɲɚɩɨɱɧɵɣ ɫɭɪɨɤ, ɭɫɢɥɟɧɧɨ ɩɪɟɫɥɟɞɭɟɦɵɣ 
ɱɟɥɨɜɟɤɨɦ ɢɡ-ɡɚ ɤɪɚɫɢɜɨɝɨ ɦɟɯɚ. ȼ Ɇɟɠɞɭɧɚɪɨɞɧɭɸ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ ɡɚɧɟɫɟɧ ɬɢɝɪ 
- ɝɨɪɞɨɫɬɶ ɪɨɫɫɢɣɫɤɨɣ ɩɪɢɪɨɞɵ. Ȼɨɝɚɬ ɢ ɪɚɡɧɨɨɛɪɚɡɟɧ ɦɢɪ ɩɟɪɧɚɬɵɯ - ɛɨɥɟɟ 350 
ɜɢɞɨɜ ɩɬɢɰ. ȼ ɥɟɫɚɯ ɜɨɞɹɬɫɹ ɬɟɬɟɪɟɜɚ, ɝɥɭɯɚɪɢ ɢ ɪɹɛɱɢɤɢ. ɇɚ ɨɡɟɪɚɯ - ɤɪɹɤɜɵ, 
ɧɵɪɤɢ, ɤɪɨɯɚɥɢ, ɝɭɫɢ, ɫɟɪɵɟ ɥɟɛɟɞɢ. Ɂɚɛɚɣɤɚɥɶɫɤɢɟ ɜɨɞɨɟɦɵ ɧɚɫɟɥɹɸɬ ɛɨɥɟɟ 60 
ɜɢɞɨɜ ɪɵɛ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɒɢɥɤɢ ɨɛɢɬɚɸɬ ɤɨɪɨɥɟɜɫɤɢɟ ɜɢɞɵ ɬɚɣɦɟɧɹ, 
ɥɟɧɤɚ, ɥɨɫɨɫɹ, ɯɚɪɢɭɫɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ȼ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɦɨɧɬɚɠɚ 

ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɢ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɨɧɬɪɨɥɶ ɡɚ 
ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚɥɚɝɚɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɜɵɛɪɨɫɚɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ». №96–ɎɁ ɨɬ 4 ɦɚɹ 1999 ɝ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢщɚ, ɜɥɢɹɸщɢɟ ɧɚ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ʉɥɸɱɟɜɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ. ɉɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɷɬɨɦ ɪɚɣɨɧɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɧɟɜɵɫɨɤɚ ʹ,ͷʹ ˚ˈˎ./ˍˏଶ. ȼ ɩɪɢɥɟɠɚɳɢɯ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɪɚɣɨɧɚɯ ɧɚɯɨɞɢɬɫɹ ɩɝɬ. Ʉɥɸɱɟɜɫɤɢɣ, ɧɚɫɟɥɟɧɢɟ ɤɨɬɨɪɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ 1277  ɱɟɥɨɜɟɤ ɧɚ 2016 ɝ. ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ ʹͷ,ͺ ˕˞˔. ˍˏଶ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɸ 
ɨɬɫɭɬɫɬɜɭɸɬ ɜɚɠɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɨɰɢɚɥɶɧɨ–ɤɭɥɶɬɭɪɧɵɟ 
ɨɛɴɟɤɬɵ ɢ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ. 

Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ: 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ.  
ȼ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
– ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
– ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 

ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 

ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 

ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 



88 
 

– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ–ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

– ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ 
ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɞɟɧɢɸ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ 
ɯɨɡɹɣɫɬɜɭ. 

ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɪɟɞɭ, ɨɤɚɡɵɜɚɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 1) ɜɵɹɜɥɹɟɦɵɟ ɢ ɩɥɚɧɢɪɭɟɦɵɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 2) ɩɥɨɯɨ ɨɩɪɟɞɟɥɹɟɦɵɟ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɟɪɜɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɥɹɸɬ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɢ ɨɬɧɟɫɟɧɧɵɟ ɭɫɥɨɜɧɨ ɤ ɩɟɪɜɨɦɭ 
ɭɪɨɜɧɸ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɩɪɨɝɧɨɡɢɪɭɟɦɵ ɫ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɩɪɨɟɤɬɟ Ƚɗɋ ɨɛɵɱɧɨ 
ɭɞɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɚɛɢɨɬɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ (ɡɚɬɨɩɥɟɧɢɟ ɡɟɦɟɥɶ, ɢɡɦɟɧɟɧɢɟ ɜɥɚɠɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɢ ɞɪ.) 
ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ.  

ɇɨɪɦɚɬɢɜɵ, ɤɚɫɚɸɳɢɟɫɹ ɭɫɬɪɚɧɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɬɪɟɛɭɸɬ, ɱɬɨɛɵ 
ɫɬɪɨɢɬɟɥɢ ɧɟ ɩɪɢɦɟɧɹɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɜɵɞɟɥɹɸɳɢɟ ɱɪɟɡɦɟɪɧɨɟ 
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ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɯɪɚɧɟɧɢɢ ɢ ɭɤɥɚɞɤɟ 
ɡɚɩɨɥɧɢɬɟɥɹ ɞɥɹ ɛɟɬɨɧɚ, ɜɵɝɪɭɡɤɟ ɢ ɯɪɚɧɟɧɢɢ ɰɟɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɵ ɦɟɪɵ ɩɨ 
ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɣ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɩɪɟɞɟɥɶɧɨ ɧɢɡɤɨɦ ɭɪɨɜɧɟ. ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɝɨɪɸɱɢɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ 
ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɨɜ.. 

ɂɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚɬɦɨɫɮɟɪɵ, ɩɨɱɜɵ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢɡ-ɡɚ 
ɧɟɞɨɱɟɬɚ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɟɤɬɚ, ɢɥɢ 
ɨɬɤɥɨɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɬ ɩɪɨɟɤɬɚ. 

ȼ ɩɪɨɟɤɬɚɯ Ƚɗɋ ɞɨɥɠɧɨ ɧɚɦɟɱɚɬɶɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ 
ɪɚɛɨɬ ɫɧɹɬɢɟ, ɫɤɥɚɞɢɪɨɜɚɧɢɟ, ɢ ɯɪɚɧɟɧɢɟ ɩɚɯɚɧɨɝɨ ɫɥɨɹ ɡɟɦɥɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɨɡɜɪɚɬɨɦ ɟɝɨ ɧɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ. ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɛɨɪɤɭ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɜɫɟɯ ɜɢɞɨɜ. Ⱦɚɧɧɵɟ ɪɚɛɨɬɵ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɯɪɚɧɟɧɢɟ ɥɚɧɞɲɚɮɬɚ, ɢ ɭɫɬɪɚɧɹɸɬ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɩɨɱɜɵ ɢ ɜɨɡɞɭɯɚ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɦ ɢ 
ɞɨɥɝɨɜɪɟɦɟɧɧɵɦ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɩɨɷɬɨɦɭ ɧɭɠɧɨ 
ɫɨɛɥɸɞɚɬɶ ɜɫɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɩɪɢɪɨɞɭ. 

ȼɫɟ ɨɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɢ 
ɜɤɥɸɱɟɧɵ ɜ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ 
ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ). 

ɍɫɥɨɜɢɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɬɯɨɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɥɚɫɫɨɦ ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ: 

– ɨɬɯɨɞɵ 1 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ ɜ 
ɫɩɟɰɤɨɧɬɟɣɧɟɪɚɯ; 

– ɨɬɯɨɞɵ 2 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɡɚɤɪɵɬɨɣ ɬɚɪɟ (ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɨɧɬɟɣɧɟɪɵ, ɩɥɚɫɬɦɚɫɫɨɜɵɟ ɹɳɢɤɢ ɫ ɤɪɵɲɤɚɦɢ); 

– ɨɬɯɨɞɵ 3 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ёɦɤɨɫɬɹɯ; 
– ɨɬɯɨɞɵ 4, 5 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɯɪɚɧɹɬɫɹ ɜ ɨɬɤɪɵɬɵɯ ɤɨɧɬɟɣɧɟɪɚɯ ɢɥɢ ɧɚ 

ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ (ɧɚɜɚɥɨɦ ɢɥɢ ɧɚɫɵɩɶɸ). 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ ɩɨ ɦɟɪɟ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ, ɫɨɛɢɪɚɸɬɫɹ ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɧɬɟɣɧɟɪɵ (ёɦɤɨɫɬɢ) ɢɥɢ ɫɤɥɚɞɢɪɭɸɬɫɹ ɧɚ ɩɥɨɳɚɞɤɚɯ, 
ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞёɧɧɵɯ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɜɢɞɨɜ ɨɬɯɨɞɨɜ. 

Ɉɫɦɨɬɪɵ ɨɛɴɟɤɬɨɜ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜɢɡɭɚɥɶɧɨ 
ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ ɤɜɚɪɬɚɥ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɢ ɨɫɦɨɬɪ 
ɤɨɧɬɟɣɧɟɪɨɜ ɜɨɡɥɚɝɚɸɬɫɹ ɧɚ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ ɧɚ 
ɡɚɤɪɟɩɥёɧɧɨɦ ɨɛɴɟɤɬɟ (ɬɟɪɪɢɬɨɪɢɢ). 

ɇɚ ɤɚɠɞɨɦ ɤɨɧɬɟɣɧɟɪɟ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɧɚɞɩɢɫɶ ɨ ɧɚɡɧɚɱɟɧɢɢ 
ɤɨɧɬɟɣɧɟɪɚ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɧɬɟɣɧɟɪɨɜ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɩɥɨɳɚɞɤɚ ɩɨɞ ɧɢɦɢ 
ɞɨɥɠɧɚ ɢɦɟɬɶ ɬɜёɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ: 
– ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɜ ɧɟɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɬɯɨɞɨɜ 

ɤɨɧɬɟɣɧɟɪɵ, ёɦɤɨɫɬɢ, ɩɥɨɳɚɞɤɢ; 
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– ɩɪɟɜɵɲɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɥɢɦɢɬɨɜ ɧɚɤɨɩɥɟɧɢɹ ɨɬɯɨɞɨɜ; 
– ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɦɭɫɨɪɚ ɨɬɯɨɞɨɜ, ɧɟ 

ɪɚɡɪɟɲɟɧɧɵɯ ɤ ɜɵɜɨɡɭ ɧɚ ɫɜɚɥɤɢ ɌȻɈ (ɨɫɨɛɟɧɧɨ 1 ɢ 2 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ); 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɌȻɈ ɧɚ ɩɨɞɫɵɩɤɭ ɞɨɪɨɝ; 
– ɯɪɚɧɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ; 
– ɯɪɚɧɟɧɢɟ ɨɬɪɚɛɨɬɚɧɧɵɯ ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɛɟɡ 

ɬɚɪɵ; 
– ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɝɪɭɧɬɟ ɢɥɢ ɝɚɡɨɧɟ. 
ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ ɢ ɪɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ 

ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɛɹɡɚɧɵ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɪɹɞɨɤ ɫɛɨɪɚ ɨɬɯɨɞɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɢɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ ɤ ɝɪɭɩɩɚɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɤɨɩɥɟɧɢɹ 
ɨɬɯɨɞɨɜ ɜ ɧɟɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɬɯɨɞɨɜ ɤɨɧɬɟɣɧɟɪɵ. 

ɍɱёɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɜɟɞёɬɫɹ ɜ ɠɭɪɧɚɥɟ ɈɌɏ-1. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɠɭɪɧɚɥɚ ɈɌɏ-1, ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɟɠɟɤɜɚɪɬɚɥɶɧɨ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɠɟɧɟɪɭ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬɞɟɥɚ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɱёɬɵ ɩɨ ɨɛɪɚɡɨɜɚɧɢɸ, ɪɚɡɦɟɳɟɧɢɸ ɢ ɩɟɪɟɞɚɱɟ ɨɬɯɨɞɨɜ 
ɫɬɨɪɨɧɧɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɨɬɱёɬɧɵɯ ɞɚɧɧɵɯ 
ɧɟɫёɬ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
– ɎɁ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 04.05.1999; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996. 
 
6.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ  
 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 

Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
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 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ.  
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 

ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  
ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
Ⱦɨɥɠɧɨɫɬɧɚɹ ɢɧɫɬɪɭɤɰɢɹ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɨɣ ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɨɛɹɡɚɧɧɨɫɬɢ, ɩɪɚɜɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɫɨɬɪɭɞɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɞɨɥɠɧɨɫɬɢ.  

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɚɤɢɯ ɤɚɤ: 

 - ȽɈɋɌ 12.0.230-2007 Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ «ɋɢɫɬɟɦɚ 
ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ» ɉɪɢɤɚɡ Ɋɨɫɬɟɯɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ 10.07.2007 N 169-ɫɬ (ɪɟɞ. ɨɬ 
31.10.2013); 

 - «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɩɪɢɤɚɡ 
ɦɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328ɧ;  

- ɊȾ 153-34.0-03.301-00. - «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»;  

- ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ.  
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ  ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ.  

ɇɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ.  

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɪɨɫɬ 
ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ ɜɪɟɞɧɵɦɢ 
ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ».  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
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ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ-, ɩɨɠɚɪɨ-, 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ, ɪɚɛɨɬɧɢɤɭ ɩɪɨɲɟɞɲɟɦɭ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜɵɞɚɟɬɫɹ 
ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 
ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [15] .  

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫ ɛɨɥɶɲɢɦ ɬɨɤɨɦ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

 1) ɜɫɟ ɩɪɢɥɟɝɚɸɳɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɨɛɳɢɣ ɤɨɧɬɭɪ 
ɡɚɡɟɦɥɟɧɢɹ; 

 2) ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɜɵɪɚɜɧɢɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɨɜ ɜɧɭɬɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

 3) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɪɨɥɨɠɟɧ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ, ɚ ɭ ɜɯɨɞɨɜ ɢ ɜɴɟɡɞɨɜ ɜ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɩɨɬɟɧɰɢɚɥɨɜ ɩɭɬɟɦ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɫ ɫ ɩɨɫɬɟɩɟɧɧɵɦ 
ɡɚɝɥɭɛɥɟɧɢɟɦ; 

 4) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɟ ɨɬɦɨɫɬɤɢ 
ɲɢɪɢɧɨɣ 1-1,5 ɦ. 

 Ɍɚɤ ɤɚɤ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɬɟɪɦɢɱɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ɋɟɱɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɛɪɚɧɵ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨ ɧɢɦ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɟɦɩɟɪɚɬɭɪɚ ɢɯ ɡɚ ɜɪɟɦɹ, ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɧɟ ɩɪɟɜɵɫɢɥɚ ɞɨɩɭɫɬɢɦɨɣ (400° ɋ). 

 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

 – ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 – ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 – ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 – ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
 – ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
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 ɇɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
6.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1.  Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌, ɬ,  (6.1) 

 
ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (624756 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3) ܯ = ͸ʹͶ͹ͷ͸ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ʹͺͳͳͶ ˕ 

 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[6], ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ͳʹͲ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ʹ,͸ ˕ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ʹͺͳͳͶ ɬ 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,6 ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
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7. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 

7.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

7.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɉɫɧɨɜɧɵɦ ɜɢɞɨɦ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɹɜɥɹɟɬɫɹ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɨɞɚɠɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɜɵɪɭɱɤɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 7.1. 
 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 367 367 367 367 367 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 3 978 3 978 3 978 3 978 3 978 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1459767 1459767 1459767 1459767 1459767 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 29195,3 29195,3 29195,3 29195,3 29195,3 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 1430572 1430572 1430572 1430572 1430572 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1 110 1 143 1 175 1 206 1 235 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 132,3 136,3 140,1 143,8 147,2 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 20,2 20,8 21,4 21,9 22,5 

 
ȼɵɪɭɱɤɚ ɪɚɫɬёɬ ɬɚɤ ɤɚɤ ɪɚɫɬёɬ ɰɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ ɊɭɫȽɢɞɪɨ ɧɚ 

ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɩɟɪɢɨɞ. 
 
7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
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ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»,ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ; ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɨɪɝɚɧɢɡɚɰɢɣ; ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08 ɩɪɨɰɟɧɬɨɜ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2 
 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 93,7 
ɉɪɨɱɢɟ 274,0 100,5 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  194,2 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
ɨɬ 1 ɞɨ 5 ɥɟɬ 0,02 
ɨɬ6 ɞɨ 15 ɥɟɬ 0,027 

ɨɬ 15 ɞɨ 25 ɥɟɬ 0,035 
 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɬɚɜɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦ 
ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7.4. 
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Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 49,68 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 

ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 3,48 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 1,01 

ɂɬɨɝɨ  54,17 
 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɒɢɥɤɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.5. 

 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023  2024 2025 2026 2027 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 106,77 106,77 106,39 105,25 105,25 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 18,49 17,46 16,44 15,43 14,42 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 194,20 194,20 194,20 194,20 194,20 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

4,62 4,37 4,11 3,86 4,87 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
54,17 54,17 54,17 54,17 54,17 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 15,22 15,22 15,22 15,22 15,22 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 393,47 392,18 390,52 388,11 388,11 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.1). 
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Ɋɢɫɭɧɨɤ 7.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6 
 

Ɍɚɛɥɢɰɚ 7.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023  2024 2025 2026 2027 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 567,8 587,6 605,9 623,7 640,3 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 552,2 569,6 585,6 601,0 615,5 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 16,3 16,3 16,3 16,3 16,3 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 43,0 40,6 38,3 35,9 33,6 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1179,3 1214,1 1246,0 1277,0 1305,7 

  

30%

6%

47%

1%

13%

3%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, %

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ,%

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, %

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, %
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
%

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, %
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7.2.1 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7 

 
Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023  2024 2025 2026 2027 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 
ɦɥɧ.ɪɭɛ. 3075,57 3172,65 3260,65 3346,06 3426,05 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 393,47 392,18 390,52 388,11 388,11 

EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 2682,10 2780,46 2870,13 2957,95 3037,94 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ.ɪɭɛ. 
536,42 556,09 574,03 591,59 607,59 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 2145,68 2224,37 2296,10 2366,36 2430,35 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɫ ɬɟɱɟɧɢɟɦ 
ɜɪɟɦɟɧɢ (ɪɢɫɭɧɨɤ 7.2). 
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Ɋɢɫɭɧɨɤ 7.2  – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
 

Ɋɨɫɬ ɩɪɢɛɵɥɢ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ ɱɬɨ ɩɥɚɧɨɦɟɪɧɨ ɪɚɫɬёɬ ɰɟɧɚ ɩɨ ȿɋɍ. 
 

7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ.) 

 
7.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɩɪɢɤɚɡɨɦ ɉȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

ɛ)«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
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ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 24 ɝɨɞɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ 
ɢ ɡɚɤɨɧɨɜ. 
 
7.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
 

Ɍɚɛɥɢɰɚ 7.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʉɥɸɱɟɜɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɒɢɥɤɚ» 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 78,00 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 11 046, 57 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 2,06 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ  0,12 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 98132,41 

 
7.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 7.9 
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Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2023  2024 2025 2026 2027 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 

757,10 1194,64 1229,45 1261,35 1292,27 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 

723,46 1151,58 1188,74 1222,99 1256,25 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

33,55 42,96 40,61 38,26 35,93 

 
7.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
1) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
2) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
3) ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
4) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
5) ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.10. 

 

Ɍɚɛɥɢɰɚ 7.10 - Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɝ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
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Ɋɢɫɭɧɨɤ 7.3 - ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 

 

 
Ɋɢɫɭɧɨɤ 7.4 - ɋɭɦɦɚ NPV ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 
 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
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Ɋɢɫɭɧɨɤ 7.5 - ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

 
 

Ɋɢɫɭɧɨɤ 7.6 - ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
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8 Ɋɚɫɱёɬ ɪɚɡɦɟɪɚ ɜɪɟɞɚ ɩɪɢ ɚɜɚɪɢɢ ɧɚ ȽɌɋ 
 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
8.1.1 Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 21 ɢɸɥɹ 1997 

ɝɨɞɚ № 177-ɎɁ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
 
8.1.2 Ɉɩɢɫɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɭɱɚɫɬɨɤ ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɟɞɟɥɚɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɣ 

ɬɟɪɪɢɬɨɪɢɢ ɫɟɥɚ Ȼɨɪɫɤ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ ɪɚɣɨɧɚ. Ȼɚɫɫɟɣɧ ɪ. Ɇɢɧɞɟɪɥɚ 
ɩɪɢɧɚɞɥɟɠɢɬ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɥɟɫɨɫɬɟɩɧɨɣ ɩɪɟɞɝɨɪɧɨɣ 
ɪɚɜɧɢɧɵ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɩɟɪɟɯɨɞɧɨɣ ɡɨɧɟ ɨɬ ɫɨɛɫɬɜɟɧɧɨ Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ 
ɪɚɜɧɢɧɵ ɤ ɩɪɟɞɝɨɪɶɹɦ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ. ɉɪɢɥɟɝɚɸɳɚɹ ɦɟɫɬɧɨɫɬɶ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɚɥɨɱɧɵɦ ɪɟɥɶɟɮɨɦ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɡɟɦɟɥɶ ɡɚɧɹɬɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɭɝɨɞɶɹɦɢ. Ɋɟɱɧɚɹ ɫɟɬɶ ɯɨɪɨɲɨ ɪɚɡɜɢɬɚ, ɝɭɫɬɨɬɚ ɟɟ 
ɫɨɫɬɚɜɥɹɟɬ 0,4-0,5 ɤɦ/ɤɦ2. 

 
Ɋɟɥɶɟɮ ɢ ɦɨɪɮɨɥɨɝɢɹ 
 
Ɋɚɣɨɧ ɪɚɛɨɬ ɪɚɫɩɨɥɨɠɟɧ ɜ ɑɭɥɵɦɨ-ȿɧɢɫɟɣɫɤɨɦ ɪɟɝɢɨɧɟ, ɤɨɬɨɪɵɣ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɑɭɥɵɦɨ-ȿɧɢɫɟɣɫɤɭɸ ɜɩɚɞɢɧɭ, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɑɭɥɵɦɨ-
ȿɧɢɫɟɣɫɤɚɹ ɨɡɟɪɧɨ-ɚɥɥɸɜɢɚɥɶɧɚɹ ɚɤɤɭɦɭɥɹɬɢɜɧɨ-ɡɚɛɨɥɨɱɟɧɧɚɹ ɪɚɜɧɢɧɚ. 

Ɍɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ ɡɚɛɨɥɨɱɟɧɚ. ɇɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɸɠɧɚɹ ɥɟɫɨɫɬɟɩɧɚɹ ɱɚɫɬɶ, ɭɱɚɫɬɤɢ ɩɥɨɫɤɢɯ ɜɨɞɨɪɚɡɞɟɥɨɜ. Ɉɬɦɟɱɚɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɨɩɨɥɡɧɟɣ ɜ ɞɨɥɢɧɚɯ ɪɟɤ. ȼ ɪɚɣɨɧɟ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ 
ɨɫɬɪɨɜɧɚɹ ɩɪɨɫɚɞɨɱɧɨɫɬɶ ɥɟɫɫɨɜɢɞɧɵɯ ɫɭɝɥɢɧɤɨɜ ɜɵɫɨɤɢɯ ɬɟɪɪɚɫ ɢ 
ɞɟɥɸɜɢɚɥɶɧɵɯ ɫɤɥɨɧɨɜ ɜɨɞɨɪɚɡɞɟɥɨɜ. 
 

Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ȼ ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɫɬɪɨɟɧɢɢ ɩɨɣɦɵ ɢ ɪɭɫɥɚ ɪɟɤɢ Ɇɢɧɞɟɪɥɚ ɩɪɢɧɢɦɚɸɬ 
ɭɱɚɫɬɢɟ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɟ ɢ ɝɪɚɜɢɣɧɵɟ ɚɥɥɸɜɢɚɥɶɧɵɟ ɨɬɥɨɠɟɧɢɹ  

ȼ ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɫɬɪɨɟɧɢɢ ɭɱɚɫɬɤɚ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɚɥɥɸɜɢɚɥɶɧɵɟ ɢ 
ɜɨɞɧɨɥɟɞɧɢɤɨɜɵɟ ɱɟɬɜɟɪɬɢɱɧɵɟ ɨɬɥɨɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ: 

- ɩɟɫɤɚɦɢ ɦɟɥɤɢɦɢ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɢ ɩɟɫɤɚɦɢ ɝɪɚɜɟɥɢɫɬɵɦɢ ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ, 

ɭɱɚɫɬɤɚɦɢ ɩɟɫɤɢ ɨɛɜɨɞɧɟɧɵ; 
- ɫɭɝɥɢɧɤɚɦɢ ɥɟɝɤɢɦɢ ɢ ɬɹɠɟɥɵɦɢ ɨɬ ɬɜɟɪɞɨɣ ɞɨ ɬɟɤɭɱɟɩɥɚɫɬɢɱɧɨɣ 

ɤɨɧɫɢɫɬɟɧɰɢɣ, 
ɩɪɢɦɟɫɶɸ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɥɚɛɨɡɚɬɨɪɮɨɜɚɧɧɵɦɢ; 
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- ɫɭɩɟɫɶɸ ɩɥɚɫɬɢɱɧɨɣ ɫ ɩɪɢɦɟɫɶɸ ɨɪɝɚɧɢɤɢ; 
- ɝɪɚɜɢɣɧɵɦ ɝɪɭɧɬɨɦ ɫ ɩɟɫɱɚɧɵɦ ɜɥɚɠɧɵɦ (ɦɟɫɬɚɦɢ ɨɛɜɨɞɧɟɧɧɵɦ) 

ɡɚɩɨɥɧɢɬɟɥɟɦ. 
 
Иɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ ɹɜɥɟɧɢɹ 
 
ɂɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɜɨɡɦɨɠɧɨ ɪɚɡɜɢɬɢɟ 

ɦɨɪɨɡɧɨɝɨ ɩɭɱɟɧɢɹ, ɩɪɨɹɜɥɟɧɢɣ ɫɟɣɫɦɨɨɩɚɫɧɨɫɬɢ. 
ɉɨ ɫɬɟɩɟɧɶ ɩɭɱɢɧɢɫɬɨɫɬɢ ɝɥɢɧɢɫɬɵɟ ɢ ɩɟɫɱɚɧɵɟ ɝɪɭɧɬɵ ɜ ɡɨɧɟ 

ɩɪɨɦɟɪɡɚɧɢɹ ɤɨɥɟɛɥɟɬɫɹ ɨɬ «ɫɥɚɛɨɩɭɱɢɧɢɫɬɵɯ» ɞɨ «ɫɢɥɶɧɨɩɭɱɢɧɢɫɬɵɯ». 
Ɂɚɜɢɫɢɬ ɩɭɱɢɧɢɫɬɨɫɬɶ ɨɬ ɱɢɫɥɚ ɩɥɚɫɬɢɱɧɨɫɬɢ ɝɪɭɧɬɨɜ ɢ ɫɨɞɟɪɠɚɧɢɹ ɩɵɥɟɜɚɬɵɯ 
ɱɚɫɬɢɰ.  

 
8.1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪ. Ɇɢɧɞɟɪɥɚ 
 
Ɋɟɤɚ Ɇɢɧɞɟɪɥɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɥɟɜɨɛɟɪɟɠɧɵɯ ɩɪɢɬɨɤɨɜ ɪ. Ʉɢɠɚɪɬ ɢ 

ɩɪɢɧɚɞɥɟɠɢɬ ɛɚɫɫɟɣɧɭ ɪ. ȿɧɢɫɟɣ. 
ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ - 264 ɦ2; 
Ⱦɥɢɧɚ ɪɟɤɢ - 20,4 ɤɦ; 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ - 0,53 ɦ3/C; 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ – Q1% = 46,9 ɦ3/ɫ‚  
(Q5% = 37,1 ɦ3/ɫ.) 
     
ȼɨɞɧɵɣ ɪɟɠɢɦ. Ȼɚɫɫɟɣɧ ɪ.Ɇɢɧɞɟɪɥɚ ɪɚɫɩɨɥɨɠɟɧ ɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ 

Ʉɪɚɫɧɨɹɪɫɤɨ-Ɋɵɛɢɧɫɤɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ. ȼɨɞɧɵɣ ɪɟɠɢɦ ɪɟɤ ɷɬɨɝɨ 
ɪɚɣɨɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɦɭ ɬɢɩɭ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɯɚɪɚɤɬɟɪɧɨ 
ɜɵɫɨɤɨɟ ɜɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ, ɩɨɜɵɲɟɧɧɵɣ ɫɬɨɤ ɜ ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɢ ɧɢɡɤɚɹ 
ɡɢɦɧɹɹ ɦɟɠɟɧɶ. 

 
8.1.4 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɭɞɚ 
 
ɉɥɨɬɢɧɚ ɝɪɭɧɬɨɜɚɹ, ɢɡ ɦɟɫɬɧɵɯ ɝɪɭɧɬɨɜ, ɫ ɤɪɟɩɥɟɧɢɟɦ ɜɟɪɯɨɜɨɝɨ ɢ 

ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ ɩɨɫɟɜɨɦ ɬɪɚɜ. Ⱦɥɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ - 220 ɦ. ɒɢɪɢɧɚ ɩɨ 
ɝɪɟɛɧɸ 6 ɦ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ - 4 ɦ. Ɂɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ 
1:4, ɧɢɡɨɜɨɝɨ - 1:3. 

ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɨɝɪɚɠɞɚɸɳɚɹ ɞɚɦɛɚ ɢɡ ɦɟɫɬɧɵɯ ɝɪɭɧɬɨɜ ɞɥɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 
460 ɧɚɱɢɧɚɹɫɶ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɟɥɶɟɮɟ, ɜ ɤɨɧɰɟ ɫɨɩɪɹɝɚɟɬɫɹ ɫ ɩɥɨɬɢɧɨɣ, 
ɫɨɡɞɚɜɚɹ ɨɛɳɢɣ ɧɚɩɨɪɧɵɣ ɮɪɨɧɬ ɞɥɢɧɨɣ 880 ɦ. ɒɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ - ɨɬ 3,0 ɞɨ 4,0 
ɦ, ɜɵɫɨɬɚ - ɨɬ 1,2 ɞɨ 1,85. Ɂɚɥɨɠɟɧɢɟ ɨɬɤɨɫɨɜ ɨɬ 1:4 ɞɨ 1:5. 

Ɉɛɜɨɞɧɨɣ ɤɚɧɚɥ. Ɍɪɚɫɚ ɨɛɜɨɞɧɨɝɨ ɤɚɧɚɥɚ, ɨɛɳɟɣ ɞɥɢɧɨɣ 1,31 ɤɦ ɢ 
ɲɢɪɢɧɨɣ ɩɨ ɞɧɭ ɫɪɟɞɧɟɦ ɨɬ 2 ɞɨ 5 ɦ, ɩɪɨɥɨɠɟɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɚɱɢɧɚɹɫɶ 
ɨɬ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɚɫɫɚ ɢɞɟɬ ɩɨɱɬɢ ɩɚɪɚɥɥɟɥɶɧɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ; ɩɪɨɣɞɹ ɩɪɢɦɟɪɧɨ 
130 ɦ, ɩɨɜɨɪɚɱɢɜɚɟɬ ɩɨɞ ɭɝɥɨɦ 66 ɩɪɨɣɞɹ ɩɪɢɦɟɪɧɨ 150 ɦ ɩɚɪɚɥɥɟɥɶɧɨ 
ɚɜɬɨɞɨɪɨɝɟ, ɬɪɚɫɫɚ ɤɚɧɚɥɚ ɞɟɥɚɟɬ ɜɬɨɪɨɣ ɩɨɜɨɪɨɬ ɧɚ 67° ɜ ɫɬɨɪɨɧɭ ɩɪɭɞɚ. Ⱦɚɥɟɟ 
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ɤɚɧɚɥ ɢɞɟɬ ɜɞɨɥɶ ɩɪɭɞɚ, ɦɟɠɞɭ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɞɚɦɛɨɣ ɢ ɚɜɬɨɞɨɪɨɝɨɣ. ȼ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɜ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ ɤɚɧɚɥ ɩɥɚɜɧɨ ɩɨɜɨɪɚɱɢɜɚɟɬ ɩɪɢɦɟɪɧɨ ɧɚ 55° ɜ ɫɬɨɪɨɧɭ 
ɩɥɨɬɢɧɵ. ɉɪɨɣɞɹ ɩɪɢɦɟɪɧɨ 150 ɦ ɜɞɨɥɶ ɩɥɨɬɢɧɵ, ɬɪɚɫɫɚ ɩɨɜɨɪɚɱɢɜɚɟɬ ɧɚ 55° ɨɬ 
ɩɥɨɬɢɧɵ. Ʉɚɧɚɥ ɩɟɪɟɯɜɚɬɵɜɚɟɬ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɪɚɫɯɨɞɚ ɪɟɤɢ.  

 
8.2.1 Ɋɚɫɱёɬ ɜɟɪɨɹɬɧɨɝɨ ɜɪɟɞɚ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ  
 
ɇɚɢɛɨɥɶɲɭɸ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɨɩɚɫɧɨɫɬɶ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ȽɌɋ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɚɜɚɪɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɨɥɧɵɦ ɢɥɢ ɱɚɫɬɢɱɧɵɦ 
ɪɚɡɪɭɲɟɧɢɟɦ ɩɥɨɬɢɧɵ ɩɪɭɞɚ, ɜɥɟɤɭɳɢɦ ɡɚ ɫɨɛɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɨɥɧɵ 
ɩɪɨɪɵɜɚ ɩɨ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɫɨɡɞɚɸɳɢɦ ɭɝɪɨɡɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɚɜɚɪɢɢ, ɫɩɨɫɨɛɧɨɣ ɩɪɢɜɟɫɬɢ ɤ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ, 
ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɨ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɨɩɚɫɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ 
ȽɌɋ ɢ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ɂɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɚɞɤɢ ɬɟɥɚ ɩɥɨɬɢɧɵ ɭɠɟ ɡɚɤɨɧɱɢɥɢɫɶ. 
Ɋɚɡɪɭɲɟɧɢɟ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɨɣ, ɜɨɡɦɨɠɧɨ 
ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ: 

- Ⱥɜɚɪɢɹ ɧɚ ɨɛɜɨɞɧɨɦ ɤɚɧɚɥɟ, ɩɟɪɟɤɪɵɬɢɟ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɤɚɧɚɥɚ 
ɨɛɪɭɲɟɧɢɟɦ ɩɨɞɦɵɬɨɝɨ ɛɟɪɟɝɚ. ȼɟɫɶ ɪɚɫɯɨɞ ɪɟɤɢ ɩɨɣɞɟɬ ɜ ɩɪɭɞ, ɜ ɩɥɨɬɢɧɟ ɧɟɬ 
ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɣ ɚɤɤɭɦɭɥɹɰɢɢ ɩɚɜɨɞɤɚ - ɩɟɪɟɥɢɜ 
ɜɨɞɵ ɱɟɪɟɡ ɝɪɟɛɟɧɶ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɪɚɡɦɵɜ ɩɥɨɬɢɧɵ - ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɥɧɵ 
ɩɪɨɪɵɜɚ ɫ ɡɚɬɨɩɥɟɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ; 

Ɋɚɡɜɢɬɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ, ɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɪɚɧɚ 
ɜ ɦɟɫɬɟ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɪɚɡɦɵɜ ɩɥɨɬɢɧɵ - ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɥɧɵ 
ɩɪɨɪɵɜɚ ɫ ɡɚɬɨɩɥɟɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ. 

ɉɪɢɱɢɧɵ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɨɩɚɫɧɵɦ ɩɨɜɪɟɠɞɟɧɢɹɦ 
ȽɌɋ ɢ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ 
ɚɜɚɪɢɹ: 

 
- Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
- ɇɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
- ɇɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȽɋ. 
 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɱɢɧ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɨɩɚɫɧɵɦ ɩɨɜɪɟɠɞɟɧɢɹɦ ȽɌɋ, ɫɨɝɥɚɫɧɨ 

«ɉɨɪɹɞɤɭ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɚ ɜɪɟɞɚ…», ɜɨɡɞɟɣɫɬɜɢɹ, ɜɵɡɜɚɧɧɵɟ 
ɧɟɩɪɟɨɞɨɥɢɦɨɣ ɫɢɥɨɣ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɫɜɟɪɯ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɬɢɜɨɩɪɚɜɧɵɯ ɞɟɣɫɬɜɢɣ (ɩɨɫɬɨɪɨɧɧɟɟ 
ɜɦɟɲɚɬɟɥɶɫɬɜɨ, ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɣ ɚɤɬ), ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ. 
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8.2.2 Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ ɪɢɫɤɚ ɚɜɚɪɢɣ ɤɨɦɩɥɟɤɫɚ ȽɌɋ 
 
Ɉɰɟɧɤɢ ɪɢɫɤɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɦɟɪɵ ɨɩɚɫɧɨɫɬɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɞɥɹ ȽɌɋ ɜ ɜɢɞɟ ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ ɡɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɜ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɮɟɪɚɯ. 

Ʉɨɦɩɥɟɤɫɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɨɛɴɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɭɦɦɚɪɧɨɝɨ ɪɢɫɤɚ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɫɢɬɭɚɰɢɢ ɫ ɩɨɡɢɰɢɣ ɜɨɡɦɨɠɧɵɯ 
ɩɨɬɟɪɶ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɥɢ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

Ɉɰɟɧɤɚ ɪɢɫɤɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɤɨɧɬɪɨɥɹ ɢ ɚɧɚɥɢɡɚ ɮɚɤɬɨɪɨɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɯ ɞɥɹ ɞɚɧɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɞ ɮɚɤɬɨɪɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɧɢɦɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɪɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɨɠɢɞɚɟɦɨɝɨ 
ɭɳɟɪɛɚ ɨɬ ɚɜɚɪɢɢ ɢɥɢ ɪɚɡɪɭɲɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɋ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ ɧɚ ȽɌɋ, ɤɨɬɨɪɵɟ 
ɨɩɪɟɞɟɥɟɧɵ ɜɵɲɟ, ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɹɬɢɢ ɫɥɟɞɭɸɳɢɟ ɫɰɟɧɚɪɢɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ: 

 
ɋɰɟɧɚɪɢɣ 1. Ɋɚɡɪɭɲɟɧɢɟ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɩɥɨɬɢɧɵ ɩɪɭɞɚ, ɜɫɥɟɞɫɬɜɢɟ 

ɚɜɚɪɢɢ ɧɚ ɨɛɜɨɞɧɨɦ ɤɚɧɚɥɟ; 
 
ɋɰɟɧɚɪɢɣ 2. Ɋɚɡɪɭɲɟɧɢɟ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɩɥɨɬɢɧɵ ɩɪɭɞɚ, ɜɫɥɟɞɫɬɜɢɟ 

ɪɚɡɜɢɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
 
ɉɨ ɨɛɨɢɦ ɫɰɟɧɚɪɢɹɦ ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɭɲɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ - ɨɛɪɚɡɨɜɚɧɢɟ 

ɩɪɨɪɚɧɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ ɜɨɥɧɵ ɩɪɨɪɵɜɚ ɫ ɡɚɬɨɩɥɟɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɩɪɭɞɚ. 

ɉɨɬɨɤ ɜɨɞɵ ɛɭɞɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɩɨ ɞɨɥɢɧɟ ɪɟɤɢ. 
ɉɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɚɜɚɪɢɢ ɩɨ ɨɛɨɢɦ ɫɰɟɧɚɪɢɹɦ ɦɨɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 
 
1. Ɉɛɪɚɡɨɜɚɧɢɟ ɩɪɨɪɚɧɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ; 
2. ɂɫɬɟɱɟɧɢɟ ɩɨɬɨɤɚ ɱɟɪɟɡ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɩɪɨɪɚɧ, ɤɨɬɨɪɵɣ, ɫɬɟɤɚɹ ɩɨ 

ɧɢɡɨɜɨɦɭ ɨɬɤɨɫɭ ɩɥɨɬɢɧɵ ɢ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɲɢɪɹɹɫɶ, ɪɚɡɦɵɜɚɟɬ ɟɝɨ ɤɚɤ ɜ 
ɲɢɪɢɧɭ, ɬɚɤ ɢ ɜ ɝɥɭɛɢɧɭ; 

3. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɬɨɤɚ ɩɨ ɞɨɥɢɧɟ ɪɟɤɢ, ɫ ɩɨɜɵɲɟɧɢɟɦ ɨɬɦɟɬɤɢ ɜɨɞɵ 
ɜɵɯɨɞɹ ɡɚ ɩɪɟɞɟɥɵ ɪɟɤɢ, ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 

 
ȼ ɪɚɫɱɟɬɟ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 
Ɋɚɫɱɟɬ ɜɟɪɨɹɬɧɨɝɨ ɜɪɟɞɚ ɜɵɩɨɥɧɟɧ ɩɨ ɦɟɬɨɞɭ ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ (ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ ɨɬ 29 ɦɚɪɬɚ 2016 ɝɨɞɚ №120 ) 
ȼɟɪɨɹɬɧɵɣ ɜɪɟɞ ɨɩɪɟɞɟɥёɧ ɪɚɫɱёɬɨɦ ɭɳɟɪɛɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɢɱɢɧёɧ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɸ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ, ɢɦɭɳɟɫɬɜɭ ɮɢɡɢɱɟɫɤɢɯ ɢ 
ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ. 
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ȼ ɡɨɧɟ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɧɟɬ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɦ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢɱɢɧɟɧ ɭɳɟɪɛ ɜ ɫɥɭɱɚɟ ɩɪɨɪɵɜɚ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɩɥɨɬɢɧɵ. 

 
8.2.3 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɨɪɚɧɚ ɩɥɨɬɢɧɵ  

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «ȼɨɥɧɚ»: 
ɉɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ ɩɥɨɬɢɧɵ (ɫɭɝɥɢɧɨɤ) -  2.60 ɝ/ɦ3;  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ - 1.00 ɦ; 
Ɉɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ - 75013.00 ɦ3; 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ  220.00 ɦ; 
Ƚɥɭɛɢɧɚ ɩɪɨɪɚɧɚ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ - 0.10; 
ɒɢɪɢɧɚ ɩɪɨɪɚɧɚ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ - 0.10; 
ɇɚɩɨɪ ɩɪɨɪɚɧɚ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ - 0.10; 
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Ɋɢɫɭɧɨɤ 8.1 - Ɉɬɱɟɬ ɩɨ ɪɚɫɱɟɬɭ ɩɪɨɪɚɧɚ 
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Ɋɢɫɭɧɨɤ 8.2 - ɏɪɨɧɨɥɨɝɢɱɟɫɤɢɟ ɝɪɚɮɢɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɪɚɧɚ ɩɥɨɬɢɧɵ 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ Ɋɢɫɭɧɤɚ 8.1 ɢ Ɋɢɫɭɧɤɚ 8.2, ɩɪɨɰɟɫɫ ɪɚɡɦɵɜɚ ɩɥɨɬɢɧɵ 

ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 3 ɮɚɡɵ. ɍɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɩɪɨɪɚɧɚ ɞɨ ɨɬɦɟɬɤɢ ɦ ɩɪɨɢɫɯɨɞɢɬ  
ɡɚ 65 ɦɢɧ, ɩɪɢ ɷɬɨɦ ɞɨɫɬɢɝɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɝɥɭɛɢɧɵ ɩɨɬɨɤɚ  1 ɦ ɢ 
ɟɝɨ ɫɤɨɪɨɫɬɢ 2 ɦ/ɫ, ɲɢɪɢɧɚ ɩɪɨɪɚɧɚ ɞɨɫɬɢɝɚɟɬ ɜɟɥɢɱɢɧɵ 0,55 ɦ. ɉɨɫɥɟ ɷɬɨɝɨ ɢɞɟɬ 
ɢɧɬɟɧɫɢɜɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɲɢɪɢɧɵ ɩɪɨɪɚɧɚ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ 2 ɱɚɫɚ, ɩɨɫɥɟ 
ɧɚɱɚɥɚ ɩɪɨɰɟɫɫɚ, ɞɨɫɬɢɝɧɟɬ ɲɢɪɢɧɵ 9,0 ɦ, ɩɪɢ ɷɬɨɦ,  ɱɟɪɟɡ ɩɪɨɪɚɧ ɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɣ ɲɢɪɢɧɨɣ 9.0 ɦ ɩɪɨɯɨɞɢɬ  ɪɚɫɯɨɞ, ɪɚɜɧɵɣ  7,9 ɦ3/ɫ. ɉɪɨɰɟɫɫ ɪɚɡɦɵɜɚ 
ɞɚɦɛɵ ɢ ɭɜɟɥɢɱɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɪɨɪɚɧɚ ɞɨ 16,20 ɦ ɢ ɤ ɜɪɟɦɟɧɢ ɢɫɬɟɱɟɧɢɹ 8 ɱɚɫɨɜ 
ɢɡ ɩɪɭɞɚ ɜɵɬɟɱɟɬ ɨɤɨɥɨ 67000 ɬɵɫ. ɦ3 ɜɨɞɵ. 

ɍɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ. 
ɂɦɟɸɬɫɹ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɜɚɪɢɣɧɨɣ 
ɫɢɬɭɚɰɢɢ. Ⱦɚɥɶɧɟɣɲɚɹ ɛɟɡɨɩɚɫɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɪɨɟɤɬɧɨɦ 
ɪɟɠɢɦɟ ɧɟɞɨɩɭɫɬɢɦɚ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɨɪɝɚɧɚɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɫɪɨɤɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɪɢɫɤɚ ɚɜɚɪɢɣ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɮɚɤɬɨɪɨɜ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɢ ɭɹɡɜɢɦɨɫɬɢ. 

 
8.3 Ɋɚɫɱɟɬ ɜɟɪɨɹɬɧɨɝɨ ɭɳɟɪɛɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɤɚɡɨɦ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ ɨɬ 29 ɦɚɪɬɚ 2016 ɝɨɞɚ №120 

ɜɟɪɨɹɬɧɵɣ ɜɪɟɞ ɨɬ ɚɜɚɪɢɢ ɧɚ ȽɌɋ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
  



111 
 

ɂɨɛɳ = ɂɥ + ɂɨ + ɂ2 + ɂɬɠɷ +ɂ5 + ɂ10 + ɂɩ + ɂ12 (8.1) 
 
    ɝɞɟ ɂɨɛɳ - ɩɨɥɧɵɟ ɭɛɵɬɤɢ (ɩɨɥɧɵɣ ɭɳɟɪɛ) ɨɬ ɚɜɚɪɢɢ ȽɌɋ; 

ɂɥ - ɡɚɬɪɚɬɵ, ɩɨɧɟɫɟɧɧɵɟ B ɪɟɡɭɥɶɬɚɬɟ ɝɢɛɟɥɢ, ɩɪɨɩɚɠɢ ɛɟɡ ɜɟɫɬɢ ɢ 
ɬɪɚɜɦɚɬɢɡɦɚ ɥɸɞɟɣ; 

ɂɨ - ɭɳɟɪɛ ɨɫɧɨɜɧɵɦ ɮɨɧɞɚɦ ɩɪɟɞɩɪɢɹɬɢɣ, ɤɪɨɦɟ ɨɫɧɨɜɧɵɯ  
ɮɨɧɞɨɜ ɜɥɚɞɟɥɶɰɚ ȽȽɋ; 
ɂ2 - ɭɳɟɪɛ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɤɪɨɦɟ ɩɪɨɞɭɤɰɢɢ ɜɥɚɞɟɥɶɰɚ 

ȽȽɋ; 
ɂɬɠɷ - ɭɳɟɪɛ ɷɥɟɦɟɧɬɚɦ ɬɪɚɧɫɩɨɪɬɚ ɢ ɫɜɹɡɢ, ɠɢɥɨɦɭ ɮɨɧɞɭ, ɢɦɭɳɟɫɬɜɭ 

ɝɪɚɠɞɚɧ,ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ, ɥɟɫɧɨɦɭ ɮɨɧɞɭ ɨɬ ɩɨɬɟɪɢ ɥɟɫɚ 
ɤɚɤ ɫɵɪɶɹ ɩɨ ɪɵɧɨɱɧɵɦ ɰɟɧɚɦ, ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɢ ɝɢɛɟɥɢ ɥɟɫɨɜ ɩɨ ɮɚɤɬɢɱɟɫɤɢɦ 
ɡɚɬɪɚɬɚɦ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɥɟɫɚ, ɨɬ ɫɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ (ɨɬɯɨɞɨɜ) ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɚ ɬɚɤɠɟ ɭɳɟɪɛɚ, ɜɵɡɜɚɧɧɨɝɨ ɧɚɪɭɲɟɧɢɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
ɢɡ-ɡɚ ɚɜɚɪɢɣ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

ɂ5 - ɪɚɫɯɨɞɵ ɧɚ ɥɢɤɜɢɞɚɰɢɸ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɢ; 
ɂɩ - ɭɳɟɪɛ ɧɚɧɟɫёɧɧɵɣ ɩɨɱɜɚɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ 

ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ. 
ɂ12 - ɩɪɨɱɢɟ ɜɢɞɵ ɭɳɟɪɛɚ. 
Ɋɚɫɱɟɬ ɜɪɟɞɚ ɩɨɜɟɪɯɧɨɫɬɧɨɦɭ ɫɥɨɸ ɩɨɱɜɵ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 8.1 
 

Ɍɚɛɥɢɰɚ 8.1 - Ɋɚɫɱɟɬ ɩɥɚɬɵ ɂɩ ɡɚ ɫɜɟɪɯɥɢɦɢɬɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ 

Ɂɚɝɪɹɡɧɹɸɳɢɟ 
ɜɟɳɟɫɬɜɚ 

Ɇɚɫɫɚ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɜ 
ɬɨɧɧɚɯ 

Ȼɚɡɨɜɵɣ 
ɧɨɪɦɚɬɢɜ ɩɥɚɬɵ 
ɡɚ ɪɚɡɦɟɳɟɧɢɟ 1 
ɬɨɧɧɵ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɜ 
ɩɪɟɞɟɥɚɯ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɞɨɩ. ɥɢɦɢɬɨɜ. 

ɋɬɚɜɤɚ 
ɩɥɚɬɵ ɡɚ 
ɪɚɡɦ. 1 ɬ 
ɡɚɝɪ. 
ɜɟɳɟɫɬɜ ɜ 
ɰɟɧɚɯ 
2017ɝ. 

Ɉɛɳɚɹ 
ɩɥɚɬɚ, ɪɭɛ. 

Ƚɪɭɧɬ ɩɥɨɬɢɧɵ 336,96 5 1,1 1853,28 

 
ɂ12 = 0.1 * (ɂɩ) = 185,33 ɪɭɛ (8.2) 

 
ɂɨɛɳ = ɂɩ + ɂ12 = 2038,61 ɪɭɛ. (8.3) 

 
ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɰɟɧɚɪɢɢ ɚɜɚɪɢɢ ɧɚ ȽTC ɨɛɳɢɣ ɜɟɪɨɹɬɧɵɣ ɭɳɟɪɛ 

ɫɨɫɬɚɜɢɬ 2038,61 ɪɭɛ. 
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Ʌɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧɵ ɨɩɚɫɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 
ɜɫɥɟɞɫɬɜɢɟ ɚɜɚɪɢɢ ɧɟɬ. Ɉɛɳɢɟ ɩɨɬɟɪɢ ɨɬɫɭɬɫɬɜɭɸɬ. 

ɉɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ ɧɟɬ. 
ɗɥɟɦɟɧɬɨɜ ɬɪɚɧɫɩɨɪɬɚ ɢ ɫɜɹɡɢ ɧɟɬ. 
Ʌɸɞɟɣ, ɱɶɟ ɢɦɭɳɟɫɬɜɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɪɟɠɞɟɧɨ ɧɟɬ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ 

ɩɚɪɚɦɟɬɪɵ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 52,00 ɦ ɧɚ ɪɟɤɟ ɒɢɥɤɚ, 
ɹɜɥɹɸɳɟɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: ܳ଴,ଵ% = ͻʹͺ͸ ˏଷ/˔ , ܳ଴,଴ଵ% = ͳͳ͸͹ͻ ˏଷ/˔. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 367 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 393,25 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ 10,00 ˍˏଷ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 1,46 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
(ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɧɚɩɨɪɵ:  

ɦɚɤɫɢɦɚɥɶɧɵɣ – 43,90 ɦ; 
ɪɚɫɱɟɬɧɵɣ  – 31,30 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ  – 28,30 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1062 ɦ3/ɫ.  
Ȼɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɬɢɩɚ  ʟʝͶͷ − ʑ − ͷ͸Ͳ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ,  ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ 5,6 ɦ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 85,7 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1160/180-72 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 83 Ɇȼɬ.  

Ɂɚɛɚɣɤɚɥɶɫɤɚɹ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɩɪɢɩɥɨɬɢɧɧɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ; 
– ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ– 38,30 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 352,00 ɦ;  
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 388,00 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 6; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 20 ɦ; 
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– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 407,20 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 21,00 ɦ. 
ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,26 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɚɞɟɠɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 12 ɤɨɩ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 98132,41 ɪɭɛ/ɤȼɬ. 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6,5 ɥɟɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɊИЛɈɀȿɇИȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫхɨɞɧɵх ɞɚɧɧɵх 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. ɒɢɥɤɚ ɜ ɫɬɜɨɪɟ 
Зɚɛɚɣɤɚɥɶɫɤɨɣ ȽЭɋ ɫ 1930 ɝ. ɩɨ 1979 ɝ.  

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
Ƚɨɞ I II  II  IV V VI  VII VIII IX X XI  XII Qɫɪ 

1930 10 9 3 68 798 540 2902 715 760 166 23 17 501 

1931 23 15 12 33 612 1105 3845 638 615 300 57 30 607 

1932 22 14 10 121 840 480 1340 1230 680 294 54 29 426 

1933 10 10 9 82 1650 1500 1870 720 560 210 25 20 555 

1934 10 9 4 72 518 700 2090 1500 520 180 24 18 470 

1935 21 16 11 48 499 800 980 511 680 320 75 32 333 

1936 10 9 6 73 770 1600 1700 1150 850 185 23 18 533 

1937 23 19 16 152 486 480 1940 1800 482 280 58 38 481 

1938 20 15 12 55 750 900 2500 700 1500 320 51 31 571 

1939 33 20 18 60 765 780 5200 800 880 215 78 40 741 

1940 13 10 8 88 630 806 2200 850 800 210 28 21 472 

1941 15 14 15 119 700 650 1410 620 400 295 37 29 359 

1942 21 17 14 133 590 620 2650 910 1700 330 55 33 589 

1943 41 24 17 127 870 900 4880 978 2150 290 54 29 863 

1944 17 15 11 127 800 850 900 1300 410 350 49 48 406 

1945 8 5 2 45 950 560 1220 320 500 112 20 11 313 

1946 16 15 8 118 900 1300 1650 760 590 290 38 29 476 

1947 19 18 11 145 510 440 2500 490 650 305 47 36 431 

1948 35 33 16 196 1500 1200 2640 680 770 580 90 67 651 

1949 15 13 15 105 600 620 1400 510 940 260 35 26 378 

1950 15 14 13 111 830 730 3700 920 805 275 37 27 623 

1951 9 7 2 63 420 550 2300 630 450 145 23 15 385 

1952 20 15 11 125 760 600 2750 850 700 305 50 31 518 

1953 45 40 16 220 585 1100 1120 450 800 400 93 80 412 

1954 24 16 16 139 715 510 1530 1550 950 273 60 33 485 

1955 31 21 15 200 640 613 2480 880 2050 270 76 49 610 

1956 7 7 1 159 1000 360 1020 800 400 300 38 37 344 

1957 48 10 8 178 720 740 4400 800 1500 265 86 27 732 

1958 14 14 10 158 1500 1300 6000 1750 1090 520 55 54 1039 

1959 40 36 17 187 1000 1100 5100 1900 950 715 80 72 933 

1960 28 18 14 117 1210 1340 2500 900 1200 350 66 35 648 

1961 16 15 13 103 1900 690 1650 710 1650 265 51 26 591 

1962 14 13 9 140 700 430 1240 780 715 305 59 30 370 

1963 9 8 2 135 910 960 6800 850 980 290 47 39 919 

1964 11 10 5 41 780 880 3830 750 1230 410 63 52 672 

1965 19 16 12 158 620 420 1030 1300 720 355 47 35 394 

1966 25 16 15 107 910 620 980 630 1500 325 67 32 436 

1967 20 17 19 144 680 450 2110 800 510 335 51 34 431 
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 ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ƚɨɞ I II  II  IV V VI  VII VIII IX X XI  XII Qɫɪ 

1968 13 11 3 110 1300 600 2300 700 1200 225 39 22 544 

1969 30 22 27 176 776 1139 1547 812 1174 143 58 31 495 

1970 18 15 11 123 760 480 1560 800 700 330 54 31 407 

1971 17 14 13 112 400 530 1400 870 800 285 51 28 377 

1972 13 12 6 92 680 450 1047 1083 850 240 26 23 377 

1973 20 6 10 139 621 908 1109 777 626 44 45 12 360 

1974 43 19 14 85 590 1140 2700 1500 610 380 86 38 600 

1975 13 8 4 75 630 550 3300 600 680 160 23 16 505 

1976 21 13 8 82 575 960 1800 600 1300 315 43 41 480 

1977 10 10 3 44 650 760 2650 820 1060 320 22 20 531 

1978 12 13 7 29 1500 1380 3010 760 740 345 26 24 654 

1979 18 15 12 39 873 520 2007 585 620 300 34 30 421 
ɋɪɟɞɧɢɟ 
ɪɚɫɯɨɞɵ 

20 15 11 111 816 791 2415 886 897 295 50 33 528 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱɟɬ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɞɥɹ Зɚɛɚɣɤɚɥɶɫɤɨɝɨ ɊȾɍ  

ɑɚɫɵ 
Pɫmax, 
Ɇȼɬ 

Зɢɦɚ Ʌɟɬɨ 

αtɡ bɫɭɬɡ btɡ Ptɡ, 
Ɇȼɬ 

αɥɟɬ αtɥ bɫɭɬɥ btɥ 
Ptɥ, 
Ɇȼɬ 

1 

1292 

2,04 

0,83 

-1,03 857 

0,57 

1,86 

0,85 

-0,84 546 

2 2,28 -1,27 804 2,06 -1,04 524 

3 2,3 -1,30 787 2,15 -1,14 506 
4 2,3 -1,33 748 2,25 -1,25 488 

5 2,3 -1,30 787 2,34 -1,33 485 

6 2,34 -1,32 804 2,19 -1,20 487 

7 2,36 -1,30 851 2,06 -1,07 502 
8 1,55 -0,55 952 1,50 -0,51 567 

9 0,84 0,16 1108 0,85 0,15 643 

10 0,16 0,83 1249 0,16 0,84 721 

11 0,195 0,79 1230 0,00 1,00 736 
12 0,292 0,68 1192 0,26 0,74 709 

13 0,455 0,50 1134 0,49 0,51 681 

14 0,39 0,58 1161 0,39 0,61 694 

15 0,29 0,70 1212 0,26 0,74 709 
16 0,33 0,64 1182 0,39 0,67 735 
17 0,454 0,53 1172 0,62 0,38 668 
18 0,098 0,90 1268 0,39 0,60 686 
19 0 1,00 1292 0,49 0,51 681 
20 0,162 0,84 1259 0,62 0,38 668 
21 0,24 0,74 1216 0,60 0,31 606 
22 0,29 0,71 1224 0,62 0,39 675 
23 0,78 0,22 1121 0,75 0,26 661 
24 1,36 -0,36 993 1,14 -0,13 622 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ 

Pt
з, 

Ɇȼɬ 

Pt
з, 

Ɇȼɬ
t, 

ɱ
Э, 

Ɇȼɬ·ɱ
Pз, 

Ɇȼɬ 

Э, 
Ɇȼɬ·ɱ 

Pt
ɥ, 

Ɇȼɬ 
Pt

ɥ, 
Ɇȼɬ 

t, 
ɱ 

Э, 
Ɇȼɬ·ɱ 

P
ɥ, 

Ɇȼɬ 
Э, 

Ɇȼɬ·ɱ 
        0 0         0 0 
1292 24 1 24 24 24 736 2 1 2 2 2 

1268 9 2 18 33 42 735 14 2 28 16 30 

1259 10 3 30 43 72 721 11 3 34 27 64 

1249 19 4 77 62 149 709 0 4 0 27 64 

1230 5 5 27 68 176 709 15 5 75 42 140 

1224 8 6 50 76 226 694 8 6 49 50 188 

1216 5 7 32 80 258 686 5 7 36 56 224 

1212 20 8 159 100 416 681 0 8 0 56 224 

1192 10 9 87 110 503 681 6 9 50 61 274 

1182 10 10 104 120 607 675 7 10 74 68 348 

1172 10 11 115 131 723 668 0 11 0 68 348 

1161 27 12 326 158 1049 668 7 12 84 75 432 

1134 13 13 172 171 1221 661 18 13 239 94 671 

1121 13 14 184 184 1406 643 21 14 294 115 965 

1108 114 15 1713 299 3119 622 15 15 232 130 1197 

993 42 16 668 340 3787 606 39 16 625 169 1821 

952 95 17 1610 435 5397 567 21 17 363 191 2184 

857 6 18 102 441 5499 546 22 18 398 213 2582 

851 47 19 894 488 6393 524 17 19 329 230 2911 

804 0 20 5 488 6398 506 5 20 96 235 3007 

804 17 21 358 505 6756 502 14 21 286 249 3293 

787 0 22 0 505 6756 488 1 22 16 249 3309 

787 39 23 891 544 7647 487 2 23 42 251 3351 

748 748 24 17954 1292 25601 485 485 24 11648 736 14999 
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ɉɊИЛɈɀȿɇИȿ Ȼ 
 

ȼɨɞɧɨɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  

Ƚɨɞɵ Q, ɦ3/ɫ Qɪɚɧɠ, ɦ3/ɫ K Ʉ-1 (Ʉ-1)2 (Ʉ-1)3 p% 

1930 2902 6800 2,79 1,79 3,19 5,70 1,39 

1931 3845 6000 2,46 1,46 2,13 3,10 3,37 
1932 1340 5200 2,13 1,13 1,28 1,45 5,36 
1933 1870 5100 2,09 1,09 1,19 1,29 7,34 
1934 2090 4880 2,00 1,00 1,00 1,00 9,33 
1935 980 4400 1,80 0,80 0,64 0,52 11,31 
1936 1700 3845 1,58 0,58 0,33 0,19 13,29 
1937 1940 3830 1,57 0,57 0,32 0,18 15,28 
1938 2500 3700 1,52 0,52 0,27 0,14 17,26 
1939 5200 3300 1,35 0,35 0,12 0,04 19,25 
1940 2200 3010 1,23 0,23 0,05 0,01 21,23 
1941 1410 2902 1,19 0,19 0,04 0,01 23,21 
1942 2650 2750 1,13 0,13 0,02 0,00 25,20 
1943 4880 2700 1,11 0,11 0,01 0,00 27,18 
1944 1300 2650 1,09 0,09 0,01 0,00 29,17 
1945 1220 2650 1,09 0,09 0,01 0,00 31,15 
1946 1650 2640 1,08 0,08 0,01 0,00 33,13 
1947 2500 2500 1,02 0,02 0,00 0,00 35,12 
1948 2640 2500 1,02 0,02 0,00 0,00 37,10 
1949 1400 2500 1,02 0,02 0,00 0,00 39,09 
1950 3700 2480 1,02 0,02 0,00 0,00 41,07 
1951 2300 2300 0,94 -0,06 0,00 0,00 43,06 
1952 2750 2300 0,94 -0,06 0,00 0,00 45,04 
1953 1120 2200 0,90 -0,10 0,01 0,00 47,02 
1954 1550 2110 0,86 -0,14 0,02 0,00 49,01 
1955 2480 2090 0,86 -0,14 0,02 0,00 50,99 
1956 1020 2007 0,82 -0,18 0,03 -0,01 52,98 
1957 4400 1940 0,79 -0,21 0,04 -0,01 54,96 
1958 6000 1870 0,77 -0,23 0,05 -0,01 56,94 
1959 5100 1800 0,74 -0,26 0,07 -0,02 58,93 
1960 2500 1700 0,70 -0,30 0,09 -0,03 60,91 
1961 1650 1650 0,68 -0,32 0,10 -0,03 62,90 
1962 1240 1650 0,68 -0,32 0,10 -0,03 64,88 
1963 6800 1560 0,64 -0,36 0,13 -0,05 66,87 
1964 3830 1550 0,64 -0,36 0,13 -0,05 68,85 
1965 1300 1547 0,63 -0,37 0,13 -0,05 70,83 
1966 1500 1500 0,61 -0,39 0,15 -0,06 72,82 
1967 2110 1410 0,58 -0,42 0,18 -0,08 74,80 
1968 2300 1400 0,57 -0,43 0,18 -0,08 76,79 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1  

Ƚɨɞɵ Q, ɦ3/ɫ Qɪɚɧɠ, ɦ3/ɫ K Ʉ-1 (Ʉ-1)2 (Ʉ-1)3 p% 
1969 1547 1400 0,57 -0,43 0,18 -0,08 78,77 
1970 1560 1340 0,55 -0,45 0,20 -0,09 80,75 
1971 1400 1300 0,53 -0,47 0,22 -0,10 82,74 
1972 1083 1300 0,53 -0,47 0,22 -0,10 84,72 
1973 1109 1240 0,51 -0,49 0,24 -0,12 86,71 
1974 2700 1220 0,50 -0,50 0,25 -0,13 88,69 
1975 3300 1120 0,46 -0,54 0,29 -0,16 90,67 
1976 1800 1109 0,45 -0,55 0,30 -0,16 92,66 
1977 2650 1083 0,44 -0,56 0,31 -0,17 94,64 
1978 3010 1020 0,42 -0,58 0,34 -0,20 96,63 
1979 2007 980 0,40 -0,60 0,36 -0,21 98,61 

  - 122033 50,00 0,00 14,98 11,61 - 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɢɞɪɨɝɪɚɮɨɜ 90% ɢ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m 
P,% 

 
Ƚɨɞ 

Qɫɪ,ɝ 
ɦ3/c 

Ƚɨɞ 
Q,ɫɪ,ɩ 
ɦ3/c 

Ƚɨɞ 
Qɫɪ,ɦ 
ɦ3/c 

1 2,0 1958 1039 1958 2328 1959 164 
2 3,9 1959 933 1963 2100 1948 145 
3 5,9 1963 919 1959 2010 1953 128 
4 7,8 1943 863 1943 1956 1958 118 
5 9,8 1939 741 1939 1685 1974 95 
6 11,8 1957 732 1957 1632 1955 95 
7 13,7 1964 672 1964 1494 1965 92 
8 15,7 1978 654 1978 1478 1960 90 
9 17,6 1948 651 1960 1430 1957 89 
10 19,6 1960 648 1950 1397 1967 89 
11 21,6 1950 623 1931 1363 1944 88 
12 23,5 1955 610 1948 1358 1942 86 
13 25,5 1931 607 1955 1333 1964 85 
14 27,5 1974 600 1961 1320 1966 84 
15 29,4 1961 591 1974 1308 1937 84 
16 31,4 1942 589 1942 1294 1970 83 
17 33,3 1938 571 1938 1270 1943 83 
18 35,3 1933 555 1933 1260 1947 83 
19 37,3 1968 544 1968 1220 1962 81 
20 39,2 1936 533 1936 1214 1952 80 
21 41,2 1977 531 1977 1188 1954 80 
22 43,1 1952 518 1975 1152 1956 78 
23 45,1 1975 505 1930 1143 1932 78 
24 47,1 1930 501 1952 1132 1963 76 
25 49,0 1954 485 1969 1090 1941 75 



122 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 

m 
P,% 

 
Ƚɨɞ 

Qɫɪ,ɝ 
ɦ3/c 

Ƚɨɞ 
Q,ɫɪ,ɩ 
ɦ3/c 

Ƚɨɞ 
Qɫɪ,ɦ 
ɦ3/c 

26 51,0 1969 485 1934 1066 1935 75 
27 52,9 1937 481 1940 1057 1976 75 
28 54,9 1976 480 1954 1051 1971 74 
29 56,9 1946 476 1976 1047 1946 73 
30 58,8 1940 472 1946 1040 1938 72 
31 60,8 1934 470 1937 1038 1969 70 
32 62,7 1966 436 1966 928 1950 70 
33 64,7 1947 431 1979 921 1961 70 
34 66,7 1967 431 1947 918 1931 67 
35 68,6 1932 426 1932 914 1949 67 
36 70,6 1979 421 1967 910 1939 66 
37 72,5 1953 412 1951 870 1978 65 
38 74,5 1970 407 1970 860 1979 64 
39 76,5 1944 406 1944 852 1977 61 
40 78,4 1965 394 1972 822 1968 60 
41 80,4 1951 385 1965 818 1972 59 
42 82,4 1949 378 1949 814 1940 54 
43 84,3 1972 377 1953 811 1933 52 
44 86,3 1971 377 1973 808 1936 46 
45 88,2 1962 370 1971 800 1934 45 
46 90,2 1941 359 1962 773 1975 43 
47 92,2 1973 358 1941 756 1930 42 
48 94,1 1956 344 1956 716 1973 39 
49 96,1 1935 333 1945 710 1951 38 
50 98,0 1945 313 1935 694 1945 29 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢщɚ Ʉɥɸɱɟɜɫɤɨɣ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
Q,ɦ3/ɫ Qɜɯɤ<Qɧɛ  Vɜɞɯщ,ɤɦ3 Zɜɛ,ɦ Zɧɛ,ɦ H, ɦ Nɝɷɫ,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

Qɛɵɬ. Qɯɨɥ. Qɮɢɥ Qɜɞɯщ. Qɜɯɤ Qɧɛ Qɝɷɫ Vɧɚɱ dV Vɤɨɧ. ɧɚɱ. ɤɨɧ. ɫɪɟɞɧ. 
10 89 0 1 190 280 280 279 10 0,49 9,51 400 399,72 399,86 356,84 43 105 ȼХɄ 
11 44 0 1 300 140 345 344 9,51 0,78 8,73 399,72 399,18 399,45 357,31 42 126 126 
12 11 0 1 519 140 531 530 8,73 1,35 7,38 399,18 397,79 398,48 358,68 39 183 183 
1 18 0 1 537 140 556 555 7,38 1,39 5,99 397,79 395,82 396,80 358,88 37 183 183 
2 9 0 1 379 140 389 388 5,99 0,98 5,01 395,82 394,32 395,07 357,63 37 126 126 
3 15 0 1 124 140 140 139 5,01 0,32 4,69 394,32 393,82 394,07 355,70 38 46 ȼХɄ 
4 141 0 1 138 280 280 279 4,69 0,36 4,33 393,82 393,25 393,53 356,45 37 90 ȼХɄ 
5 467 0 1 -188 280 280 279 4,33 -0,49 4,82 393,25 394,03 393,64 356,45 37 90 ȼХɄ 
6 842 0 1 -563 280 280 279 4,82 -1,46 6,28 394,03 396,25 395,14 356,46 38 94 ȼХɄ 
7 1042 0 1 -763 280 280 279 6,28 -1,98 8,26 396,25 398,76 397,50 356,45 41 100 ȼХɄ 
8 744 0 1 -465 280 280 279 8,26 -1,21 9,46 398,76 399,70 399,23 356,45 42 104 ȼХɄ 
9 487 0 1 -208 280 280 279 9,46 -0,54 10 399,70 400,00 399,85 356,45 43 106 ȼХɄ 

 
Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢщɚ Ʉɥɸɱɟɜɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨщɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 
 

Q, ɦ3/ɫ 
 

Vɜɞɯщ, ɤɦ3 Zɜɛ,ɦ Zɧɛ,ɦ H,ɦ Nɝɷɫ,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 
 

t,ɱ 

 
Э ɦɥɧ 
ɤɜɬ·ɱ Qɛɵɬ Qɯɨɥ Qɮɢɥ Qɜɞɯщ Qɜɯɤ Qɧɛ Qɝɷɫ Vɧɚɱ dV Vɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 

10 241 0 1 108 280 350 349 10 0,28 9,72 400,00 399,85 399,92 357,34 42 129 ȼХɄ 10 241 
11 75 0 1 267 140 343 342 9,72 0,69 9,03 399,85 399,41 399,63 357,29 42 126 126 11 75 
12 30 0 1 493 140 524 523 9,03 1,28 7,75 399,41 398,22 398,82 358,64 40 183 183 12 30 
1 23 0 1 523 140 547 546 7,75 1,36 6,39 398,22 396,42 397,32 358,81 38 183 183 1 23 
2 15 0 1 365 140 381 380 6,39 0,95 5,45 396,42 395,00 395,71 357,57 38 126 126 2 15 
3 34 0 1 223 140 258 257 5,45 0,58 4,87 395,00 394,11 394,55 356,33 38 86 ȼХɄ 3 34 
4 178 0 1 207 280 386 385 4,87 0,54 4,33 394,11 393,25 393,68 357,05 36 123 ȼХɄ 4 178 
5 731 0 1 -406 280 326 325 4,33 -1,05 5,39 393,25 394,90 394,08 356,71 37 106 ȼХɄ 5 731 
6 975 0 1 -535 280 441 440 5,39 -1,39 6,77 394,90 396,97 395,93 357,36 38 148 ȼХɄ 6 975 
7 1295 0 1 -785 280 511 510 6,77 -2,03 8,81 396,97 399,24 398,10 357,77 40 179 ȼХɄ 7 1295 
8 1266 0 1 -409 280 858 857 8,81 -1,06 9,87 399,24 399,93 399,59 359,88 39 296 ȼХɄ 8 1266 
9 960 0 1 -51 280 910 909 9,87 -0,13 10 399,93 400,00 399,97 360,21 39 314 ȼХɄ 9 960 

 



124 
 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢщɚ Ʉɥɸɱɟɜɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ  
Ɇɟɫɹɰ 

 

Q, ɦ3/ɫ 
 

Vɜɞɯщ, ɤɦ3 Zɜɛ,ɦ Zɧɛ,ɦ H,ɦ Nɝɷɫ,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 
 

t,ɱ 

 
Э ɦɥɧ 
ɤɜɬ·ɱ Qɛɵɬ Qɯɨɥ Qɮɢɥ Qɜɞɯщ Qɜɯɤ Qɧɛ Qɝɷɫ Vɧɚɱ dV Vɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 

10 241 0 1 158 280 400 399 10 0,41 9,59 400,00 399,77 399,89 357,71 42 147 ȼХɄ 10 241 
11 75 0 1 267 140 343 342 9,59 0,69 8,90 399,77 399,31 399,54 357,29 42 126 126 11 75 
12 30 0 1 495 140 526 525 8,90 1,28 7,62 399,31 398,07 398,69 358,65 40 183 183 12 30 
1 23 0 1 525 140 549 548 7,62 1,36 6,25 398,07 396,21 397,14 358,82 38 183 183 1 23 
2 15 0 1 369 140 385 384 6,25 0,96 5,30 396,21 394,77 395,49 357,59 37 126 126 2 15 
3 34 0 1 203 140 238 237 5,30 0,53 4,77 394,77 393,95 394,36 356,22 38 79 ȼХɄ 3 34 
4 178 0 1 170 280 349 348 4,77 0,44 4,33 393,95 393,25 393,60 356,84 36 111 ȼХɄ 4 178 
5 731 0 1 -286 280 446 445 4,33 -0,74 5,07 393,25 394,42 393,83 357,39 36 141 ȼХɄ 5 731 
6 975 0 1 -545 280 431 430 5,07 -1,41 6,49 394,42 396,55 395,49 357,31 38 143 ȼХɄ 6 975 
7 1295 0 1 -785 280 511 510 6,49 -2,03 8,52 396,55 399,00 397,78 357,77 40 178 ȼХɄ 7 1295 
8 1266 0 1 -449 280 818 817 8,52 -1,16 9,68 399,00 399,83 399,42 359,63 39 283 ȼХɄ 8 1266 
9 960 0 1 -122 280 839 838 9,68 -0,32 10 399,83 400,00 399,92 359,76 40 293 ȼХɄ 9 960 
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ɉɊИЛɈɀȿɇИȿ ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɊɈ45-ȼ-560 

3

2

1
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Ɋɢɫɭɧɨɤ ȼ.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ50-ȼ-500 
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Ɋɢɫɭɧɨɤ ȼ.3 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅȾ50-ȼ600-630





1:1000

40
0

40
0,

00
36

4,
00

8

400

12
3

4

5
6

9

. 

7

1:1000

407,20
400,00

393,25

374,74

355,00353,00

. .

-

1

1. .

. .
.

- 08.03.01 - 541312595 - 

401,00

- 08.03.01 - 541312595 - 

- 08.03.01 - 541312595 - 1

- 08.03.01 - 541312595 - 

- 08.03.01 - 541312595 - 

1

2

3

4

. 

. 

. 

5

6

- 08.03.01 - 541312595 -  2 .

. 

- 08.03.01 - 541312595 - 

1

2

3

4

5

6

7

8

9

-

220 



57,8

88,29

13,0013,0012,00

38,00

Q0,01%=11679 3/
367,00

379,00

407,20

401,00

393,25

~1:2,0 ~1:1,7 346,10

368,00

321,06

355,80

388,00

/
200/25 .

353,00

336,53

53,07

20
,0

0

24
,0

0

352,00

400,00

366,00

355,00

366,55
Q0,1%=9286 3/

Qmin=140 3/

1:400

. .

-

1

2

- 08.03.01 - 541312595 - 1

1. .
2. . - 08.03.01 - 541312595 - .

355,00



- 08.03.01 - 541312595 - 2

. .

-

 43,90

31,30
28,30

45 - - 560
- 1160/180 - 72

6

3,00 
85,7 /

( )

1

                                               1:200

5,60

1. .
2. . - 08.03.01 - 541312595 - .

Q0,01%=11679 3/ Q0,1%=9286 3/

Qmin=140 3/



. .

-

2

- 08.03.01 - 541312595 - 

3 5

1. .
2. . - 08.03.01 - 541312595 - 

, 

, , 
G
G
q

T

W

W
W

18920,00

99,75
12005,00

-5,20

-13,28
16,30

1125,00 -5,00

11,74 47,63
2112,00 6,50
5700,00 0,00

, , 
G
G
q

T

W

W
W

18920,00
5183,20
89,78

11520,00

-5,20
-8,20
-13,28
16,00

72,20 -1,27

1,00 19,09

164,18 1,77

2635,00 6,90
1444,00 0,00

82,40 4,00

32,22 -1,00

:

;
;

;
;

;
;

;
;
;
;
.

 G
 G
 q
 W
 W
 E
 W

5183,20 -8,20

164,18 1,77
82,40 4,00

32,22 -1,00

355,80

400,00
401,00

  

  min
352,00 352,00

367,00  max

  

4,
75

W

44
,2

0

W
22

,1
3

11
,0

5

38,00

E

388,00

E

34
,0

0 17
,0

0

8,
50

18
,7

5

T

T

407,20

388,00

407,20
W

Q

G

G
E

W

W

E

E

T

W

Q

G

G
E

1:800

, 



. .

-

2

- 08.03.01 - 541312595 - 

4 5

1. 
2. . - 08.03.01 - 541312595 - 

u t

u
x

t
x

t
1u

1

t
3u

3

u t

u
x

t
x

t
1u

1

t
3u

3

1:800



1. .

. .

-

1

1 4

- 08.03.01 - 541312595 - 

.

440

420

 1:2000

1 - 
2 - -
3 - 
4 - 
5 - 
6 - -
7 - 
8 - 
9 - 
10 - 
11 - 
12 - 

400

400,00364,00

400

. 

- 08.03.01 - 541312595 - 

- 08.03.01 - 541312595 - 

- 08.03.01 - 541312595 - 

1

2

3

4

.

.

- 08.03.01 - 541312595 -  (1-2).

(3-4).



.

.

. .

. .

.

.  . . .

2

-

2

- 08.03.01 - 541312595 - 

1

2

3

4

5

6

7

8

9

10

14

16

17

18

19

20

21

22

23

24

25

I    II   III  IV   V
1 2 3 4 5 6 

.

28

29

26

27

30

1

2

3

4

5

6

7

8

9

. .
I VIV

. 
.

II III

10
30

31

7 

15

. .

32201 3

275369 3

. .

. .

.

89929 3

16600 3

22151 3

. .

32201 3

89929 3

920 3

20325 3

45369 3

325 3

253507 3

20325 3
1325 3

43520 3

425 3

7325 3

17296 3

8525 3

1425 3

55126 3

. .

. .

. .

I    II   III  IV I    II   III  IV I    II   III  IV I    II   III  IV I    II   III  IV I    II   III  IV I    II







Clic
k t

o b
uy N

OW
!PD

F-XChange Viewer

w
w

w.docu-track.c
om Clic

k t
o b

uy N
OW

!PD

F-XChange Viewer

w
w

w.docu-track.c

om

http://www.pdfxviewer.com/
http://www.pdfxviewer.com/


Clic
k t

o b
uy N

OW
!PD

F-XChange Viewer

w
w

w.docu-track.c
om Clic

k t
o b

uy N
OW

!PD

F-XChange Viewer

w
w

w.docu-track.c

om

http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

