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ɋɈɄɊȺЩЁɇɕɃ ɉȺɋɉɈɊɌ ɍɊȺɅɖɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ................................................................................. ɍɪɚɥ;         
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ .............................................. Ɉɪɟɧɛɭɪɝɫɤɚɹ ɨɛɥɚɫɬɶ; 
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ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ........................................................................................... 641,06ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  0,5% ............................................ 1503 ɦ3/ɫ; 
 3% ............................................... 1963 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ .............................................................................................. 44 ɦ³/ɫ;                                   

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................. ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ ............................................................................................... 250 ɦ; 
 Ɏɉɍ .......................................................................................... 243,26 ɦ; 
 ɍɆɈ .......................................................................................... 238,62 ɦ 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ......................................................................................................2,22 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ...................................................................................................1,25 ɤɦ3; 

5. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ............................................................................................. 36,8 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ ....................................................................................................... 26 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .............................................................................................. 21,6 ɦ; 

6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ......................................................................................... 143 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ....................................................................................... 46 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ...................................... 236 ɦɥɧ. ɤȼɬ·ɱ; 

7. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ..................................................................119,4 ɦ / 54,96 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ................................................................100,4 ɦ / 54,96 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ................................................................................. 99,4 ɦ / 54,96 ɦ; 
ɝ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ .................. 24,2 ɦ / 54,96 ɦ; 
ɞ) ɜɨɞɨɫɥɢɜɧɚɹ .................................................................................... 76 ɦ / 54,96 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ ......................................................... 4 ɨɬɜɟɪɫɬɢɹ 10 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ .................................................................................................... 52 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................ 54,96 ɦ; 

9.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ............................................................................................... ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ................................................................................................... 2; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ.................................................................................... ɝɪɚɧɢɬ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ............................................ ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ .....................................................................ɢɡɨɝɧɭɬɚɹ; 
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10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ...................................................................................... ɉɅ40ɚ-ȼ710; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ .............................................................................ɋȼ-1400/200-64; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................ 72,5 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ...............................................................................93,8 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ................................................................ ɌȾɐ-125000/220; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ................................................................ 62773,34ɪɭɛ./ɤȼɬ; 
ɛ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ .............................................................................. 180 ɦɟɫɹɰɟɜ; 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .................................................................... 35 ɤɨɩ/ɤȼɬ·ɱ; 
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ȼȼȿȾȿɇɂȿ 
 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ƚɢɞɪɨɪɟɫɭɪɫɵ ɹɜɥɹɸɬɫɹ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ, ɢ ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɫɨɯɪɚɧɹɬɶ 
ɡɚɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɩɨɤɨɥɟɧɢɣ. ɉɨɦɢɦɨ ɫɜɨɟɝɨ 
ɩɪɹɦɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ- ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɪɟɲɚɟɬ 
ɪɹɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɞɚɱ, ɜɚɠɧɟɣɲɢɯ ɞɥɹ ɨɛɳɟɫɬɜɚ ɢ ɝɨɫɭɞɚɪɫɬɜɚ ɜ ɰɟɥɨɦ. 
ɉɪɹɦɚɹ ɜɵɝɨɞɚ ɨɬ ɧɢɯ ɜɤɥɸɱɚɟɬ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɪɚɡɜɢɬɢɹ ɫɭɞɨɯɨɞɫɬɜɚ, ɫɨɡɞɚɧɢɟ ɢɪɪɢɝɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ 
ɢɧɬɟɪɟɫɚɯ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɪɵɛɨɪɚɡɜɟɞɟɧɢɟ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɪɟɤ, 
ɩɨɡɜɨɥɹɸɳɟɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɚɜɨɞɤɨɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɡɚɳɢɬɭ ɨɬ ɧɚɜɨɞɧɟɧɢɣ, 
ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɪɚɡɜɢɬɢɹ ɰɟɥɨɝɨ ɪɹɞɚ ɜɚɠɧɟɣɲɢɯ ɨɬɪɚɫɥɟɣ 
ɷɤɨɧɨɦɢɤɢ ɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ. Ʉɚɠɞɚɹ ɜɜɟɞɟɧɧɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫɬɚɧɨɜɢɬɫɹ ɬɨɱɤɨɣ ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ ɬɨɝɨ ɪɟɝɢɨɧɚ, ɜ 
ɤɨɬɨɪɨɦ ɨɧɚ ɪɚɫɩɨɥɨɠɟɧɚ. ȼɨɤɪɭɝ ɧɟɟ ɜɨɡɧɢɤɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɢɞɟɬ ɪɚɡɜɢɬɢɟ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
ɍɪɚɥɶɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɡɨɧɟ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ. ɉɨɝɨɞɚ ɜ 

ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɠɚɪɤɚɹ ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ ɫɭɯɨɜɟɹɦɢ ɥɟɬɨɦ ɢ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɫ 
ɭɫɬɨɣɱɢɜɵɦ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ. ɋɚɦɵɦ ɬɟɩɥɵɦ ɦɟɫɹɰɟɦ ɹɜɥɹɟɬɫɹ ɢɸɥɶ ɫɨ 
ɫɪɟɞɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ +22 °C, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɥɟɬɚ ɫɨɫɬɚɜɥɹɟɬ 4,5 ɦɟɫɹɰɚ. 
ɋɚɦɵɦ ɯɨɥɨɞɧɵɦ ɦɟɫɹɰɟɦ ɹɜɥɹɟɬɫɹ ɹɧɜɚɪɶ -25 °C, ɦɚɤɫɢɦɚɥɶɧɨ ɦɨɪɨɡ ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶ -45 °C, ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɞɨɫɬɢɝɚɟɬ 110 ɫɦ ɢ ɥɟɠɢɬ ɜ ɩɥɨɬɶ ɞɨ ɚɩɪɟɥɹ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ ɩɨɫɬɨɹɧɧɨ ɞɭɸɬ ɜɟɬɪɚ, ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ ɤɨɬɨɪɵɯ 
ɢɡɦɟɧɱɢɜɵ. Ɂɢɦɨɣ ɩɪɟɨɛɥɚɞɚɸɬ ɜɨɫɬɨɱɧɵɟ ɢ ɸɝɨ-ɡɚɩɚɞɧɵɟ ɜɟɬɪɚ ɦɨɝɭɬ 
ɪɚɡɜɢɜɚɬɶ ɫɤɨɪɨɫɬɶ ɞɨ 30 ɦ/ɫ, ɥɟɬɨɦ ɞɭɸɬ ɜɨɫɬɨɱɧɵɟ ɢ ɡɚɩɚɞɧɵɟ ɜɟɬɪɚ ɫɨ ɫɪɟɞɧɟɣ 
ɫɤɨɪɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 4 ɦ/ɫ. Ɉɬɦɟɱɚɸɬɫɹ ɜɵɫɨɤɢɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɞɨɫɬɢɝɚɸɳɢɟ 85-89 ɝɪɚɞɭɫɨɜ. Ⱥɬɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ ɪɚɫɩɪɟɞɟɥɟɧɵ 
ɧɟ ɪɚɜɧɨɦɟɪɧɨ, ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜɵɩɚɞɚɟɬ 550 ɦɦ ɨɫɚɞɤɨɜ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɍɪɚ́ɥ - ɪɟɤɚ ɜ ȼɨɫɬɨɱɧɨɣ ȿɜɪɨɩɟ, ɩɪɨɬɟɤɚɟɬ ɩɨ 

ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɢ Ʉɚɡɚɯɫɬɚɧɚ, ɜɩɚɞɚɟɬ ɜ Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ. əɜɥɹɟɬɫɹ ɬɪɟɬɶɟɣ 
ɩɨ ɩɪɨɬɹɠёɧɧɨɫɬɢ ɪɟɤɨɣ ȿɜɪɨɩɵ, ɭɫɬɭɩɚɟɬ ɩɨ ɷɬɨɦɭ ɩɨɤɚɡɚɬɟɥɸ 
ɬɨɥɶɤɨ ȼɨɥɝɟ ɢ Ⱦɭɧɚɸ. Ⱦɥɢɧɚ - 2428ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 231 000 ɤɦ² 

  Ɋɟɤɚ ɍɪɚɥ ɧɟ ɫɭɞɨɯɨɞɧɚɹ, ɲɢɪɢɧɚ ɟɟ 50-170 ɦ., ɝɥɭɛɢɧɚ 3-5 ɦ., ɫɤɨɪɨɫɬɶ 
ɬɟɱɟɧɢɹ 0,3 ɦ/ɫ, ɞɧɨ ɩɟɫɱɚɧɨɟ, ɛɪɨɞɨɜ ɧɟɬ. Ȼɟɪɟɝɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɛɪɵɜɢɫɬɵɟ, 
ɜɵɫɨɬɚ ɨɛɪɵɜɨɜ 5-9 ɦ. ɉɨɣɦɚ ɍɪɚɥɚ ɲɢɪɨɤɚɹ - 10-12 ɤɦ. 

ɉɨɥɶɡɭɹɫɶ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ GoogleEarth ɢ AutoCad, ɡɚɞɚɜɚɹ 
ɪɚɡɧɵɟ ɨɬɦɟɬɤɢ ɨɩɪɟɞɟɥɹɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɨɛɴɟɦɵ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɩɨɥɢɧɨɦɢɧɚɥɶɧɭɸ ɥɢɧɢɸ ɬɪɟɧɞɚ ɢ ɫɱɢɬɚɟɦ. Ʉɨɨɪɞɢɧɚɬɵ ɫɜɹɡɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1.  

 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Zɜɛ, ɦ V, ɤɦ3 Zɜɛ, ɪɚɫɱɟɬɧɵɣ 
Ɋɚɡɧɢɰɚ 

(Zɜɛ ɪ- Zɜɛ) 
212,08 0,00 212,08 0,00 
230,20 0,40 230,20 0,00 
236,75 0,80 236,75 0,00 
241,99 1,20 241,99 0,00 
245,90 1,60 245,90 0,00 
248,97 2,00 248,97 0,00 
251,09 2,40 251,09 0,00 
252,60 2,60 252,60 0,00 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ Zɜɛɨɬ V 

 
Ɂɧɚɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɍɪɚɥ 1,3 ɦ/ɫ, ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɪɚɡɪɟɡɚ ɫɬɜɨɪɚ, 

ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɥɢɱɢɹ ɪɚɫɯɨɞɨɜ ɩɨ ɡɢɦɟ ɢ ɩɨ ɥɟɬɭ, ɪɚɜɧɵɣ 0,8, 
ɜɵɱɢɫɥɹɟɦ ɪɚɫɯɨɞɵ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.2 ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.2 – Ɂɚɜɢɫɢɦɨɫɬɶ Zʜʐ = fሺQሻɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ 

 
 

ʋɪɟɤɢ, ɦ/ɫ ω,ɦ2 Qɥɟɬɨ, ɦ3/ɫ Ʉɨɷɮ. ɡɢɦɵ Qɡɢɦɧɢɣ, ɦ3/ɫ 

212  
 

1,30 

0 0  
 

0.8 

0 
213 28 37 29 
214 100 130 104 
215 195 254 203 
216 308 401 321 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ Zɧɛ ɨɬ Q 

y = -2.111x6 + 19.931x5 - 73.81x4 + 136.33x3 - 134.76x2 + 
81.669x + 212.12
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y = -1E-09x4 + 9E-07x3 - 0,000x2 + 0,035x + 212

y = -3E-09x4 + 2E-06x3 - 0,000x2 + 0,044x + 212
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1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɪɚɜɧɚ 5 ɛɚɥɚɦ ɲɤɚɥɵ MSK-64. 

 
1.5 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 
Ɉɛɴɟɞɢɧɟɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɍɪɚɥɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

6 ɫɭɛɴɟɤɬɨɜ ɊɎ ɍɪɚɥɶɫɤɨɝɨ ɢ 5 ɫɭɛɴɟɤɬɨɜ ɊɎ ɉɪɢɜɨɥɠɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɵɯ 
ɨɤɪɭɝɨɜ: ɪɟɫɩɭɛɥɢɤɚ Ȼɚɲɤɨɪɬɨɫɬɚɧ, ɍɞɦɭɪɬɫɤɚɹ ɪɟɫɩɭɛɥɢɤɚ, ɉɟɪɦɫɤɢɣ ɤɪɚɣ, 
Ʉɢɪɨɜɫɤɚɹ, Ʉɭɪɝɚɧɫɤɚɹ, Ɉɪɟɧɛɭɪɝɫɤɚɹ, ɋɜɟɪɞɥɨɜɫɤɚɹ, ɑɟɥɹɛɢɧɫɤɚɹ, Ɍɸɦɟɧɫɤɚɹ 
ɨɛɥɚɫɬɢ, ɏɚɧɬɵ-Ɇɚɧɫɢɣɫɤɢɣ ɢ əɦɚɥɨ-ɇɟɧɟɰɤɢɣ ɚɜɬɨɧɨɦɧɵɟ ɨɤɪɭɝɚ. 

ȼ ɟɟ ɫɨɫɬɚɜ ɜɯɨɞɹɬ ɞɟɜɹɬɶ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ: 
ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ɋɟɫɩɭɛɥɢɤɢ Ȼɚɲɤɨɪɬɨɫɬɚɧ, ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ʉɢɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, 
ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ʉɭɪɝɚɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ, 
ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ, ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, 
ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɏɚɧɬɵ-Ɇɚɧɫɢɣɫɤɨɝɨ ɢ əɦɚɥɨ-ɇɟɧɟɰɤɨɝɨ 
ɚɜɬɨɧɨɦɧɵɯ ɨɤɪɭɝɨɜ, ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɍɞɦɭɪɬɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɢ, ɷɧɟɪɝɨɫɢɫɬɟɦɚ 
ɑɟɥɹɛɢɧɫɤɨɣ ɨɛɥɚɫɬɢ. 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɪɚɡɭɸɬ 210 ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɦɨɳɧɨɫɬɶɸ 5 Ɇȼɬ ɢ ɜɵɲɟ, ɢɦɟɸɳɢɟ ɫɭɦɦɚɪɧɭɸ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 
53,614 ɬɵɫ. Ɇȼɬ (ɩɨ ɞɚɧɧɵɦ ɧɚ 01.01.2019), 1616 ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɞɫɬɚɧɰɢɢ 110-
500 ɤȼ ɢ 2784 ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110-1150 ɤȼ ɨɛɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 123,6 
ɬɵɫ. ɤɦ. 

 
1.6 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
  
 ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ: 

ɂɪɢɤɥɢɧɫɤɚɹ Ƚɗɋ, ɂɪɤɭɬɫɤɚɹ Ƚɗɋ ɢ ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
1. ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɟɤɟ ɍɪɚɥ; 
2. ɗɧɟɪɝɨɫɢɫɬɟɦɚ: Ɉɪɟɧɛɭɪɝɫɤɨɟ ɊȾɍ ௠ܲ௔௫ = ʹͳͳͲ ʛʑ˕; 
3. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 30 Ɇȼɬ; 
4. Ɉɬɦɟɬɤɚ ʜʞʢ = ʹͷͲ ˏ; 
5. Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ = ʹͳ͵ ˏ;  
6. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே = ͺ,ͺ; 
7. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ݇ʖ = Ͳ,ͺ; 
8. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 𝛥ℎ =  Ͳ,͵ͺ ˏ; 
9. Ⱦɚɧɧɵɟ ɟɠɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ 1923-1972ɝɝ. ɞɥɹ ɪɟɤɢ ɍɪɚɥ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 ɩɪɢɥɨɠɟɧɢɢ Ⱥ.  
  
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ (ɦɟɬɨɞ 

ɪɟɚɥɶɧɨɝɨ ɝɨɞɚ) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: 
ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɋɱɢɬɚɟɦ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ 
ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ 
ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ (QɩQɫɪ.ɝɨɞ). Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (Qm<Qɫɪ.ɝɨɞ). 

ሺ݉ሻ݌  = ௠௡+ଵ ∙ ͳͲͲ                                                                                  (2.1) 

 
Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɟɪɢɨɞ 

ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɩɨ 
ɮɨɪɦɭɥɟ (2.1) ɜɵɱɢɫɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.2 ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
2.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɚ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% 
(1926 ɢ 1939ɝɨɞɵ) ɢ ɜɵɫɱɢɬɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ: 

1926 ɝɨɞ: 
 ʙ˒ = ொ˄˃ˊ.˒ˑˎொ˒మల = ସଷଷ,ହସଷହ = Ͳ,ͻͻ                                                                               (2.2) 
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 ʙˏ = ொ˄˃ˊ.ˏˈˉொˏమల = ଷ଴ଷ଴ = ͳ,ͲͲ                                                                                 (2.3) 

 
1939 ɝɨɞ: 
  ʙ˒ = ொ˄˃ˊ.˒ˑˎொ˒యవ = ସଷଷ,ହସଷଶ = ͳ,Ͳʹ                                                                       (2.4) 

 ʙˏ = ொ˄˃ˊ.ˏˈˉொ˒యవ = ଷ଴ଶଽ = Ͳ,͹ʹ                                                                                 (2.5) 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɛɢɪɚɟɦ 1926 ɝɨɞ, ɬɚɤ ɤɚɤ ɨɞɢɧ ɢɡ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɪɚɜɟɧ ɟɞɢɧɢɰɟ. ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 
1926 ɝɨɞ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɨɤ (ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.2). ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɢɜɟɞɟɧ 
ɪɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɋ=50% I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ. 
1926 12 12 19 619 250 54 52 32 33 41 24 18 97 

 
2.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
ɉɪɢɧɢɦɚɟɦ 1932 ɝɨɞ ɛɚɡɨɜɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P=90%. 
ɋɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ: 
 ʙ˒ = ொ˄˃ˊ.యమொ˒యమ = ଶ଼଴ଶ଼଴ = ͳ                                                                                     (2.6) 

 ʙˏ = ொ˄˃ˊ.యమொˏయమ = ଶଷଶଷ = ͳ                                                                                      (2.7) 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɢɥɨɫɶ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɨɜɨɞɶɹ ɪɚɜɟɧ 1, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɛɟɪɟɦ 1932 ɝɨɞ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɨɤ.  
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɥɢ ɜ ɤɚɤɢɟ-ɥɢɛɨ ɦɟɫɹɰɵ 

ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
(ɬɚɛɥ. 2.2). ȼ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢɦɟɟɦ ɪɚɫɯɨɞɵ ɦɟɧɶɲɢɟ, ɱɟɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɜ I, II , III , V, VI ɢ XI ɦɟɫɹɰɚɯ. Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ 
ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ. ȼ 
ɬɚɛɥɢɰɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ. 
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Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Ɇɟɫɹɰɵ I 11 III  IV V VI  VII VIII IX X XI  XII Q 

ɫɪɟɞ 

Q50%-Q90% 3 -13 -12 255 55 8 13 11 13 26 10 8   

ɂɡɦɟɧɟɧɢɟ Q90% 0 -13 -12 0 0 5 5 0 0 15 0 0 

Q90% ɫ ɤɨɪɟɤɬɢɪɨɜɤɨɣ 9 12 19 364 195 51 44 21 20 30 14 10 66 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ 

P=90% 9 12 19 364 195 51 44 21 20 30 14 10 66 
P=50% 12 12 19 619 250 54 52 32 33 41 24 18 97 

 
ɇɚ ɪɢɫɭɧɤɟ 2.1. ɩɨɤɚɡɚɧ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɪɟɤɢ ɍɪɚɥ 

  
2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ P(t), ɩɨɫɬɪɨɢɦ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢ ɫɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ 
ɯɚɪɚɤɬɟɪ ɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ௧ܲ௠௔௫ = ܽ + ሺܾ ∙ cos|͵Ͳ° ∙ ݐ − ͳͷ°|ሻ,                                                            (2.8) 
 

ɝɞɟ t - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1- ɹɧɜɚɪɶ, 2- ɮɟɜɪɚɥɶ ɢ ɬ. ɞ.); 
ɚ,b- ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
 a = ୔ˊˋˏ˃ౣax +୔ˎˈ˕ˑౣaxଶ = ͳ͹ͺ͸                                                                                       (2.9) 
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b = ୔ˊˋˏ˃ౣax−୔ˎˈ˕ˑౣaxଶ = ʹͲͺ                                                                                     (2.10) 

 a = ୔ˊˋˏ˃˔˓ +୔ˎˈ˕ˑ˔˓ଶ = ͳͺ͹͸,ͻ, b = ୔ˊˋˏ˃˔˓ −୔ˎˈ˕ˑ˔˓ଶ = ʹͶͲ,͸                                         (2.11) 

 
ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. 
 

Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

t a cos Pmax Pɫɪ 
1 0,3 0,966 2109 1987 
2 0,8 0,707 2047 1933 
3 1,3 0,259 1939 1840 
4 1,8 -0,258 1815 1732 
5 2,4 -0,706 1707 1639 
6 2,9 -0,966 1645 1585 
7 3,4 -0,966 1644 1585 
8 3,9 -0,709 1706 1639 
9 4,4 -0,261 1814 1732 
10 5,0 0,256 1939 1839 
11 5,5 0,705 2047 1933 
12 6,0 0,965 2109 1987 

 
ɇɚ ɪɢɫɭɧɤɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɦɨɳɧɨɫɬɟɣ. 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 
2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
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Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1940ɝ.) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 ʐܰ˞˕.ʒЭʠ = ݇ே ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                           (2.12)ܪ
 

ɝɞɟ ݇ே–  ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே  =  ͺ,ͺ; ܳ˒˓ଽ଴% –ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; ܪʒЭʠ˒ˑˇ˅ −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,                                                                     (2.13) 
 

ɝɞɟ ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; ܼʜʐ(ܳʜʐሺݐሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ −  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,͵ͺ ɦ. 

 
Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

ɩɨ ɮɨɪɦɭɥɟ:  
 ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,                                                                              (2.14)ܪ
 

ɝɞɟ ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

ȼ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ. 
 

Ɍɚɛɥɢɰɚ 2.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 
Q90% 9 12 19 364 195 51 44 21 20 30 14 10 

Qɢɫɩ, ɦ
3/ɫ 0 0 0 2 1 0 0 0 0 0 0 0 

Qɮɢɥ, ɦ
3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 

Qɥɟɞ, ɦ
3/ɫ 5 5 0 -8 -12 0 0 0 0 0 5 5 

Qɪɵɛɚ, ɦ
3/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 

Qɩɨɬɟɪɢ, ɦ
3/ɫ 6 6 1 -5 -9 3 3 1 1 1 6 6 

Qɩɨɥɟɡɧɵɣ, ɦ
3/ɫ 3 6 18 369 204 48 41 20 19 29 8 4 

Zɜɛ, ɦ 250 250 250 250 250 250 250 250 250 250 250 250 
Zɧɛ, ɦ 212 212 213 216 215 213 213 213 213 213 212 212 
ɇ, ɦ 38 38 37 34 35 37 37 37 37 37 38 38 

Nɝɚɪ(ɛɵɬ), Ɇɜɬ 1 2 6 110 63 16 13 6 6 9 3 1 
Nɝɜɯɤ, Ɇȼɬ 14 14 14 14 14 14 14 14 14 14 14 14 

Nɜɨɞɨɬɨɤ -NȼɏɄ -13 -12 -8 96 49 1 -1 -8 -8 -5 -12 -13 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.5 ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ 7 ɦɟɫɹɰ – ɷɬɨ 

ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. Ɇɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ 
ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
Nɛɵɬ-Nɜɯɤ= 65 Ɇȼɬ                                                                                        (2.15) 
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ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.6 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 2.3, ɧɚ ɤɨɬɨɪɨɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɟɦ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɫɢɫɬɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɝɥɚɞɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɜɵɣ ɩɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱёɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɧɚ ɪɢɫɭɧɤɟ ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɹɦɭɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɱɟɪɧɚɹ ɥɢɧɢɹ). 

 
Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

№ Ʉɨɷɮ ɗɫɪɫɭɬ_ɤɨɷɮ N N ɛɵɬ NȼɏɄ Ɋ ɫɪ Ɍɗɐ 
1 1,2 0,230 10 1 13 1988 1964 
2 1,1 0,211 9 2 12 1934 1911 
3 1 0,192 8 6 8 1840 1818 
4 0,95 0,182 8  14 1732 1614 
5 0,9 0,173 7  14 1639 1569 
6 0,8 0,153 6  14 1585 1563 
7 0,8 0,153 6 13 1 1584 1564 
8 0,9 0,173 7 6 8 1638 1617 
9 0,95 0,182 8 6 8 1732 1710 
10 1 0,192 8 9 5 1840 1818 
11 1,1 0,211 9 3 11 1933 1910 
12 1,2 0,230 10 1 13 1987 1963 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɱёɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
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Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ (11). ɂɡ 
ɪɢɫɭɧɤɚ 2.6 ɜɢɞɧɨ, ɱɬɨ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 2 ɦɟɫɹɰɚ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɚ, 
Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ 2.7 ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ 1 ɢɬɟɪɚɰɢɢ ȼɗɊ. 

 
Ɍɚɛɥɢɰɚ 2.7 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ˆܰ˃˓, ʛʑ˕ 32 ȼɏɄ 32 

  
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ)ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 

ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  
-ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
- ɨɬɦɟɬɤɢ ∇ʢʛʝ; 
- ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 250 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɢɸɥɶ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ Ƚɗɋ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ. 

 
ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɟ Ⱥ.3 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɧɟ 

ɜɟɪɧɵɦ. Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɢ ɭɫɥɨɜɢɹ: 
 ܳʜʐ = ܳʑʤʙ                                                                                                     (2.16) 
 ܼʑʐː˃˚ = ܼʑʐˍˑː                                                                                              (2.17) 
 ʒܰЭʠ = ʒܰ˃˓                                                                                                   (2.18) 

 
ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɜɢɞɧɨ, ɱɬɨ ɨɬɦɟɬɤɚ ȼȻ ɜ ɤɨɧɰɟ ɫɪɚɛɨɬɤɢ ɩɪɟɜɵɲɚɟɬ 

ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɨɬɦɟɬɤɭ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɤɨɪɪɟɤɬɢɪɨɜɤɭ ˆܰ˃˓.  

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱёɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɭɜɟɥɢɱɢɜɚɹ ɦɨɳɧɨɫɬɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɬɟɯ ɦɟɫɹɰɟɜ, ɤɨɬɨɪɵɟ ɩɨɩɚɥɢ ɩɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞёɧ ɩɨɥɧɵɣ ɰɢɤɥ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɟ Ⱥ.4. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ˆܰ˃˓ = Ͷ͸ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ʹ͵ͺ,͸ʹ ሺˏሻ. 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = ͳ,ʹͷ ሺˍˏଷሻ. 
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Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 

ɨɬɧɨɲɟɧɢɸ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܸ˒ ˑˎˈˊː = ͳ,ʹͷ ˍˏଷ ɤ ɫɪɟɞɧɟɦɭ ɡɚ 
ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦɭ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ: 

ߚ  = ௏˒ ˑˎௐ̅                                                                                                                       (2.19) 

 ܹ = Σொˆˑˇ˔˓ ·௧ଵ଴−వ = ଵ଴ସ·ଷ଺ହ·ଶସ·ଷ଺଴଴ଵ଴−వ = ͵,ͻͶ ˍˏଷ                                                          (2.20) 

ߚ  = ଵ,ଶହଷ,ଽସ = Ͳ,͵ͳ  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ ɝɨɞɢɱɧɵɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
2.8 ɉɨɤɪɵɬɢɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ ɢɫɯɨɞɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ. 

 
2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ 
 
ȼ ɫɨɫɬɚɜ Ɉɪɟɧɛɭɪɝɫɤɨɝɨ ɊȾɍ ɜɯɨɞɢɬ ɂɪɢɤɥɢɧɫɤɚɹ Ƚɗɋ ɫ ɫɭɬɨɱɧɨɣ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɜɵɪɚɛɨɬɤɨɣ ɷɧɟɪɝɢɢ: 
 Э˔˓.˔˖˕ ˔˖щ.ʒЭʠ = Ͳ,ͳͻʹ ˏˎː. ˍʑ˕ ∙ ˚  
 
Ɉɩɪɟɞɟɥɢɦ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɩɨ ɹɧɜɚɪɸ ɢ ɞɟɤɚɛɪɸ, ɞɨɛɚɜɢɜ ɤ ɜɵɲɟ 

ɩɪɢɜɟɞёɧɧɨɣ ɜɵɪɚɛɨɬɤɟ 20%, ɜɡɹɬɵɯ ɨɬ ɧɟё ɠɟ: 
 Эˆ˃˓.ˢː˅.˔˖щ.ʒЭʠ = Ͳ,ʹ͵ ˏˎː. ˍʑ˕ ∙ ˚ 
 Эˆ˃˓.ˋˡː˟.˔˖щ.ʒЭʠ = Ͳ,ͳͷ ˏˎː. ˍʑ˕ ∙ ˚ 
 
 ȼ ɬɚɛɥɢɰɟ 2.8 ɩɪɢɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɬɚɧɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 2.8 – ɉɚɪɚɦɟɬɪɵ ɫɭɳ.ɫɬɚɧɰɢɢ 
Ɇɟɫɹɰ 

əɧɜɚɪɶ – 
Ⱦɟɤɚɛɪɶ 

Ɏɟɜɪɚɥɶ – 
ɇɨɹɛɪɶ 

Ɇɚɪɬ – 
Ɉɤɬɹɛɪɶ 

Ⱥɩɪɟɥɶ – 
ɋɟɧɬɹɛɪɶ 

Ɇɚɣ – 
Ⱥɜɝɭɫɬ 

ɂɸɧɶ – 
ɂɸɥɶ 

ɗ ɫɪ.ɫɭɬ 0,23 0,21 0,19 0,173 0,15 0,15 

N ɭɫɬ 30 30 30 30 30 30 
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ɋɬɪɨɢɦ ɬɪɟɭɝɨɥɶɧɢɤ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ, ɝɞɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ 

ɪɚɫɩɨɥɨɠɟɧɚ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ, ɚ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ-ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɦɨɳɧɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ Ƚɗɋ. ȼɩɢɫɵɜɚɟɦ ɟɝɨ ɜ ɭɠɟ ɩɨɫɬɪɨɟɧɧɭɸ ɪɚɧɟɟ ɂɄɇ, ɬɚɤ, ɱɬɨɛɵ 
ɞɜɟ ɜɟɪɲɢɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ ɤɚɫɚɥɢɫɶ ɟё.  

 
ɂɫɩɨɥɶɡɭɹ ɂɄɇ, ɩɨɫɬɪɨɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1 ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɨɩɪɟɞɟɥɹɟɦ 

ɡɨɧɭ ɪɚɛɨɬɵ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ. 
Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɩɢɤɚ ɥɢɛɨ ɩɨɥɭ 

ɩɢɤɚ, ɚ ɬɚɤɠɟ ɜ ɛɚɡɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ, Qɫɚɧ ɩɨɩɭɫɤɚ = 44 ɦ³/c, ɜɵɱɢɫɥɢɬɶ: 
 ˄ܰ˃ˊ˞ = ௞೙∙ொ˔˃ː.˒ˑ˒˖˔ˍ˃∙ுˆˠ˔ଵ଴଴଴ = ͷ Ɇȼɬ                                                                    (2.21) 

 Э˄˃ˊ˞ = ଶସ∙ே˄˃ˊ˞ଵ଴଴଴ = Ͳ,ͳʹͺ ˏˎː. ˍʑ˕ ∙ ˚                                                               (2.22) 

 
 ȼɩɢɫɵɜɚɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɚɡɵ ɧɚ ɂɄɇ. 
ɑɬɨɛɵ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɡɨɧɭ ɩɢɤɚ ɢɥɢ ɩɨɥɭɩɢɤɚ 

ɧɟɨɛɯɨɞɢɦɨ: 
 
Nɝɚɪ=46 Ɇȼɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
 Эˆ˃˓ = ଶସ∙ேˆ˃˓ଵ଴଴଴ = ͳ,ͳͳ͵, ˏˎː. ˍʑ˕ ∙ ˚                                                                   (2.23) 

 
ɗɩɢɤ = ɗɝɚɪ - ɗɛɚɡ = 1,113 – 0,129 = 0,98 ɦɥɧ. ɤȼɬ·ɱ                                          (2.24) 
  
 ɉɪɨɜɨɞɢɦ ɗɩɢɤ ɧɚ ɂɄɇ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɟɪɲɢɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ 

ɤɨɫɧɭɥɢɫɶ ɥɢɧɢɢ ɂɄɇ. Ʉɚɬɟɬ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ P, ɩɪɢɦɟɬ 
ɡɧɚɱɟɧɢɟ Nɩɢɤ = 85Ɇȼɬ.  

 ȼ ɪɟɡɭɥɶɬɚɬɟ, ɡɧɚɹ ɦɨɳɧɨɫɬɶ ɛɚɡɵ ɢ ɩɢɤɚ ɪɚɫɫɱɢɬɚɟɦ Nɪɚɛ: 
 
Nɪɚɛ=Nɩɢɤ+Nɛɚɡɵ=85+5=90 Ɇȼɬ                                                                     (2.25) 
 
2.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɞɪɭɝɢɯ ɦɟɫɹɰɚɯ 
 
Ɋɚɫɱɟɬ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɨɫɬɚɜɲɢɯɫɹ ɦɟɫɹɰɟɜ ɩɪɨɜɨɞɹɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ ɩɭɧɤɬɭ 2.9. ɢ ɡɚɧɨɫɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.9 
 
 
 
 
 



 

22 
 

Ɍɚɛɥɢɰɚ 2.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɇɟɫɹɰ N ɝɚɪ. 

Ɇȼɬ 
ɗ 

ɫɭɬ.ɝɚɪ.Ɇɥɧ.ɤȼɬ·ɱ 
N 

ɛɚɡɚ 
ɗ ɛɚɡɚ N ɩɢɤɨɜɚɹ ɗ ɩɢɤɨɜɚɹ N ɪɚɛɨɱɚɹ 

əɧɜɚɪɶ 46 1,113 5 0,129 85 0,984 88 
Ɏɟɜɪɚɥɶ 10 0,250 5 0,122 16 0,128 21 

Ɇɚɪɬ 10 0,241 5 0,118 15 0,123 20 
Ⱥɩɪɟɥɶ 12 0,278 6 0,136 16 0,142 22 

Ɇɚɣ 14 0,330 7 0,161 21 0,168 28 
ɂɸɧɶ 14 0,342 7 0,167 21 0,174 28 
ɂɸɥɶ 14 0,342 7 0,167 21 0,175 28 

Ⱥɜɝɭɫɬ 14 0,341 7 0,167 21 0,174 28 
ɋɟɧɬɹɛɪɶ 14 0,338 7 0,136 21 0,202 28 
Ɉɤɬɹɛɪɶ 14 0,335 7 0,164 20 0,171 27 
ɇɨɹɛɪɶ 14 0,331 7 0,162 21 0,128 28 
Ⱦɟɤɚɛɪɶ 46 1,115 6 0,129 84 0,984 88 

 
Ɂɧɚɧɢɟ ɞɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɧɚ ɪɢɫɭɧɤɟ 
Ⱥ.2 

 
2.11 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ͵ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
7% ɨɬ ௧ܲ௠௔௫.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.12. 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ɪɟɦܨ 

ɫɭɳ.Ƚɗɋ = ேɪɚɛ
೘ೌೣ଺ ∙ ͳ ɦɟɫ = ଷ଺଺ = ͸ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
                                                     (2.26) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪɨɟɤɬ. = ேౣaxɪɚɛ଺ ∙ ͳ ɦɟɫ = ଼଺଼ = ͳͶ,͸͹ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ

                                                (2.27) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 F˓ˈˏʡЭʠ = ୒೘ೌೣʡЭʠଶ ∙ ͳˏˈ˔ = ଵଽ଻ଽଶ = ଽଽ଴଺ = ͳ͸ͷ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
                                      (2.28) 
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Ɍɚɛɥɢɰɚ 2.12 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ  
ɗɧɟɪɝɨɫɢɫɬɟɦɚ 

ɋɭɳɟɫɬɜɭɸɳɢɟ 
Ƚɗɋ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɐ 

P 
ɫɢɫɬ.ɦɚɤɫ 

N ɧ.ɪ. N 
ɚ.ɪ. 

N 
ɪɚɛ 

N 
ɧ.ɪ. N ɪ. N ɪɚɛ 

N 
ɧ.ɪ. N ɪ. N 

ɪɚɛ 
N ɚ.ɪ. N ɪ. 

əɧɜɚɪɶ 6229 93 498 730 81 0 114 13 0 5385 498 0 

Ɏɟɜɪɚɥɶ 6055 91 484 635 77 0 109 13 0 5310 484 0 

Ɇɚɪɬ 5753 86 460 545 74 0 89 12 0 5119 460 0 

Ⱥɩɪɟɥɶ 5404 81 432 500 67 0 109 15 0 4795 432 0 

Ɇɚɣ 5102 77 408 460 64 0 90 13 0 4552 408 129 

ɂɸɧɶ 4928 74 394 430 61 0 91 13 0 4407 394 320 

ɂɸɥɶ 4928 74 394 430 60 0 97 14 0 4401 394 320 

Ⱥɜɝɭɫɬ 5102 77 408 460 63 0 102 14 0 4540 408 129 

ɋɟɧɬɹɛɪɶ 5404 81 432 500 66 122 117 15 19 4787 432 0 

Ɉɤɬɹɛɪɶ 5753 86 460 545 73 0 97 13 0 5111 460 0 

ɇɨɹɛɪɶ 6055 91 484 635 77 0 112 14 0 5308 484 0 

Ⱦɟɤɚɛɪɶ 6229 93 498 730 81 0 114 13 0 5385 498 0 

 
ɋɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.4 
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Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ͺͺ + ͷͷ = ͳͶ͵ ʛʑ˕                                                  (2.29) 

 
 

2.12 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

1500
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ɊɆȺɄɋ, Ɇȼɬ

Ɇɟɫɹɰ

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ
Nɧɚɝɪ. Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, Ɇȼɬ
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
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Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɠɢɦ ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ 
ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ.4. 

ɉɨ ɞɚɧɧɨɦɭ ɪɚɫɱёɬɭ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢ ɨɛɴɟɞɢɧɢɦ ɟɝɨ ɫ ɦɚɥɨɜɨɞɧɵɦ 
(ɪɢɫɭɧɨɤ 2.5). 

 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 

 
ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ, ɪɚɜɧɭɸ: ∑ Э = ʹʹͷ,ͻ ˏˎː. ˍʑ˕ ∙ ˚.   
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 
ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ». 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ 
ɇȻ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܳː˄,  ˏଷ/ܿ 
ܼː˄.ˊ, ˏ  ʜʜʞʢ, ˏ ʜʢʛʝ, ,ܪ ˅ʑʐˢːܪ ˏ ˏ ܳ, ˏଷ/ܿ ܪ, ˏ ܳ, ˏଷ/ܿ 

40 212,98 36,52 25,14 29,78 430 33,56 554,97 26,00 

60 213,31 36,19 24,81 29,45 440 32,80 550,68 25,60 

80 213,58 35,92 24,54 29,18 450 32,07 546,36 25,20 

100 213,80 35,70 24,32 28,96 460 31,37 542,01 24,80 

120 213,99 35,51 24,13 28,77 470 30,71 537,62 24,40 

140 214,15 35,35 23,97 28,61 480 30,07 533,19 24,00 

160 214,30 35,20 23,82 28,46 490 29,45 528,73 23,60 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ (ɪɢɫɭɧɨɤ 3.1) ɨɩɪɟɞɟɥɹɟɦ: 
 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ͵͸,͸ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ; 

 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ʹ͸. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 

 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ʹͳ,͸ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

 
 
 



 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
3.2  ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 

ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɥɢ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ D1 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ 
ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ 
ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ 
ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ.  

ɉɪɨɢɡɜɟɥɢ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɢɡ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ. ȼɵɛɪɚɧ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ-ȼ, 
ɉɅ40ɛ-ȼ ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɷɬɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 
ɇɩɪɟɞ, ɦ 40 40 

ɇmin/Hmax 0,5 0,5 
n'Iopt, ɦɢɧ-1 125,5 123 

ɦ opt 0,913 0,904 
QImax, ɥ/ɫ 1700 1620 
D'1 m, ɦ 0,46 0,46 
Hɦɨɞ, ɦ 4 4 
tɦɨɞ, 0ɋ 10 20 
 (QI

'
max) 0,63 0,56 
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3.3  ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
Ɂɚɞɚɥɢɫɶ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ 

ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ:  
 Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ  

 Na = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · √H˓ · η˕ ∙ ηˆ,                                    (3.1) 
 

ɝɞɟ Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
ɬ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ - ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ ɝ=0,97 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ  

 

η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε√DభˏˑˇDభఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ ) ,                             (3.2) 

ɝɞɟ ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1ɦɨɞ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ - ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
νɧ, νɦɨɞ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɡɚɜɢɫɹɳɢɟ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ε - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 

 Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
 Z′ɚɝɪ = ୒ɭɫɬ୒ɚɝɪ

,                                                                                                        (3.3) 

 
ɝɞɟNɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =143000 ɤȼɬ) 

Na - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
 ɉɨɩɪɚɜɤɚ ɄɉȾ 

 ∆ଵ= ηɧηɦ
                (3.4) 

 
 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ) 
 ݊′ = ௡𝐼˓′ √Δభ∙ɇɪ஽భ                                                                                                      (3.5) 
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n'Iɪ - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

 ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ 

 n୍୫a୶′ = ୬˔ˋː˘Dభ(∆˓ୌౣi౤)బ.ఱ                                                                                                 (3.6) 

 n୍ ˓˃˔˚′ = ୬˔ˋː˘Dభ(∆˓ୌ˓)బ.ఱ                                                                                                    (3.7) 

 n୍୫୧୬′ = ୬˔ˋː˘Dభ(∆˓ୌౣax)బ.ఱ                                                                                                 (3.8) 

 
 ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
 Q′୮ ∙ η˕ = ୒aଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηˆ ˔˓                                                                                           (3.9) 

 
Ʌɟɜɭɸ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɢɥɢ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

 ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
 Q′୮ ∙ η˕ = ୒aଽ,଼ଵ∙Dభమ∙ୌౣaxభ,ఱ ∙ηˆ ˔˓                                                                                      (3.10) 

 
 ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 
 Q୫୧୬ ˓′ = ୕ౣi౤୬∙Dభమ∙√ୌౣi౤∙Δ                                           (3.11) 

 Q′୫a୶ ˓ = ୕ౣi౤୬∙Dభమ∙√ୌౣax∙Δ                                                                                             (3.12) 

 
Ɋɚɫɱɟɬɵ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ, ɉɅ40ɛ-ȼ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥɢɰɚɯ Ȼ.1 ɢ Ȼ.2. 
ɉɪɨɜɟɥɢ ɚɧɚɥɢɡ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
 Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
 ɋɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ; 
Ɍɚɤɠɟ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɨɫɬɪɨɢɥɢ ɡɨɧɭ ɪɚɛɨɬɵ 

ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ.  



 

30 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɩɨɫɬɪɨɟɧɢɣ ɪɚɛɨɱɢɯ ɡɨɧ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ  ɉɅ40ɚ-ȼ-600,ɉɅ40ɚ-ȼ-6300 , ɉɅ40ɚ-ȼ-800 ɜɵɛɵɜɚɸɬ 
ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ ɬɚɤ ɤɚɤ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɧɟ 
ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ Ƚɍɏ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ 
ɬɭɪɛɢɧɵ:ɉɅ40ɚ-ȼ-710, ɉɅ40ɚ-ȼ-750. 

 
3.4 Ɉɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦,                                  (3.13)ܪ

 
ɝɞɟ ܼː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ maxɧɚɩɨɪɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ 
 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ minɧɚɩɨɪɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ 

ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ  
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ,                 (3.14) 

 
ɝɞɟ ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0. 
Ɋɚɫɫɱɢɬɚɥɢ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧɚɯ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɫɢ 
ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ. 
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 ܼʟʙሺHminሻ = Zː˄(Q ሺHminሻ) + HݏሺH݉𝑖݊ሻ                          (3.15) 
 ܼʟʙሺH˓˃˔˚ሻ = Zː˄ ቀQ (H˓˃˔˚)ቁ + HݏሺH˓˃˔˚ሻ                          (3.16) 

 ܼʟʙሺH݉ܽݔሻ = Zː˄(Q ሺHmaxሻ) + HݏሺHmaxሻ                                                          (3.17) 
 

          ȼ ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ. 
 

Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-710 
  D,ɦ H,ɦ ϭ Q',ɦ3/ɫ Q,ɦ3/ɫ Z,ɦ Hs,ɦ Zɪɤ,ɦ 

Hmin 7,1 21,6 0,375 1,18 360,85 215,70 0,49 216,19 

Hɪɚɫɱ 7,1 26 0,41 1,247 320,53 215,49 -2,07 213,42 

Hmax 7,1 36,8 0,165 0,743 174,07 214,30 2,52 216,82 

 
Ɍɚɛɥɢɰɚ 3.4 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-750 

  D,ɦ H,ɦ ϭ Q',ɦ3/ɫ Q,ɦ3/ɫ Z,ɦ Hs,ɦ Zɪɤ,ɦ 

Hmin 7,5 21,6 0,34 1,09 371,94 215,80 1,25 217,05 

Hɪɚɫɱ 7,5 26 0,352 1,146 299,59 215,40 -0,56 214,84 

Hmax 7,5 36,8 0,13 0,6805 177,90 214,40 3,81 218,21 

 
ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɞɥɹ ɉɅ40ɚ ɢ ɉɅȾ40ɛ, ɛɵɥɚ ɜɵɛɪɚɧɚ 

ɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-710, ɬ.ɤ ɬɭɪɛɢɧɚ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɢɦ 
ɡɧɚɱɟɧɢɟɦ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɨɩɬɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ, 
ɤɨɬɨɪɵɟ ɫɦɨɝɭɬ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ. Ɍɚɤɠɟ ɞɥɹ 
ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɛɵɥɨ ɧɚɣɞɟɧɨ ɡɧɚɱɟɧɢɟ Hs ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɵɣ ɪɟɠɢɦ. 

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɊɄ: 213,42 ɦ 
 
3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ, ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 
ȼ ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɥɨɠɟɧɵ ɬɪɢ 

ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 
1. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɚɩɩɚɪɚɬɚ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɜ ɥɸɛɨɦ ɪɚɞɢɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɛɭɞɭɬ 
ɨɞɢɧɚɤɨɜɵ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɤɨɪɨɫɬɢ υr. 

2. Ɉɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɬ.ɟ. υur = const, ɝɞɟ υu – ɨɤɪɭɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɫɤɨɪɨɫɬɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɩɨɬɨɤɚ; r – ɪɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɤɢ. 

3. Ɋɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, 
ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɭɪɨɜɧɟɦ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ. 
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ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɩɪɢɥɨɠɟɧɢɟ 2) ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɨɩɪɟɞɟɥɢɥɢ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

1. ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
 
Rɜɯ = 1,578·D1=11,2 ɦ                                             (3.18) 

 
2. Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
௔ܦ  = ͳͳ,͵ ˏ                                                                                                          

 
ra=Dɚ/2=11,3/2 =5,7 ɦ                                                                             (3.19) 

 
3. Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
௕ܦ  = ͻ,ͻ ˏ                                                                                                

 
rb=Db/2=9,9/2=4,9 ɦ                                                                                (3.20) 

 
4. ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ 

ɦɨɳɧɨɫɬɢ: 
 Q଴ = ୒ଽ,଼ଵ∙ୌp∙η˓.˕.ː˃˕.˕. = ଻ଵହ଴଴ଽ,଼ଵ∙ଶ଺∙଴,ଽ଴ଶ = ͵ͳͲ,ͺ ˏయ̝                                              (3.21) 

 
5. Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 Q˅˘ = ொబ∙φଷ଺଴ = ଷଵ଴,଼∙ଶଵ଴ଷ଺଴ = ͳͺͳ,͵ ˏଷ/˔                                                           (3.22) 

 
6. ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 

ɞɨɩɭɫɬɢɦɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ: 
 F˅˘ = ୕˅˘୚˅˘ = ଵ଼ଵ,ଷସ,ଷ  = 42,2ɦ2                                                                                                                (3.23) 

 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɢ ɫɜɟɞɟɦ ɪɚɫɱɟɬɵ ɜ 
ɬɚɛɥɢɰɭ 3.5. 

 ܽ𝑖 = 𝑖ݎ − ;௔ݎ   ݉𝑖 = ݇ଶ ∙ ܽ𝑖ଶ,      ˆˇˈ ݇ଶ = ௠˅˘௔˅మ̆      (3.24) 

 𝑖ܾ = ݉𝑖 + ܾ଴ሺʹͲሻݎ௞ = ௔ݎ + ݉𝑖 ∙  ͳͷை               (3.25)݃ݐ
 

Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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𝑖ܬ = ܾ଴ ∙ ln ቀ௥ೌ௥್ቁ + 𝑖ܾ ln ቀ௥𝑖௥ೌ ቁ − ௞ݎ ∙ ߛ݃ݐܿ ∙ ln ቀ௥ೖ௥ೌ ቁ + ݉𝑖        (3.26) 

 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ: 
  𝜑𝑖 = ଵ଼଴௃˅˘ ∙ 𝑖ܬ                                                                                                              (3.27) 

 
ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ: 
𝑖ܨ  = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺݎ𝑖 − ௔ሻܾ𝑖ݎ − ሺ௕𝑖−௕బሻమଶ  ͳͷை                                         (3.28)݃ݐ

 
Ɉɬɛɪɚɫɵɜɚɹ ɨɞɢɧ ɢɡ ɤɨɪɧɟɣ, ɩɨɥɭɱɚɟɦ ܾ˅˘ = ͹,ͻˏ 

 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ rɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 
ri 11,2 10,63 10,06 9,49 8,92 8,35 7,78 7,21 6,64 6,07 5,50 4,93 
bi 7,88 7,36 6,84 6,32 5,81 5,29 4,77 4,25 3,74 3,22 2,70 2,18 
rk 7,00 6,86 6,72 6,58 6,44 6,31 6,17 6,03 5,89 5,75 5,61 5,47 

rk/ra 1,24 1,21 1,19 1,17 1,14 1,12 1,09 1,07 1,04 1,02 0,99 0,97 
ln(rk/ra) 0,21 0,19 0,17 0,15 0,13 0,11 0,09 0,06 0,04 0,02 -0,01 -0,03 

ri/ra 1,98 1,88 1,78 1,68 1,58 1,48 1,38 1,28 1,17 1,07 0,97 0,87 
ln(ri/ra) 0,68 0,63 0,58 0,52 0,46 0,39 0,32 0,24 0,16 0,07 -0,03 -0,14 

bi· ln(ri/ra) 5,39 4,65 3,95 3,28 2,65 2,07 1,53 1,04 0,60 0,23 -0,07 -0,30 

rk·ctgɣ 26,12 25,61 25,09 24,57 24,05 
23,5

3 
23,0

2 
22,5

0 
21,9

8 
21,4

6 
20,9

5 
20,4

3 
rk·ctgɣ·ln(rk/ra

) 
5,60 4,97 4,36 3,76 3,17 2,59 2,02 1,46 0,91 0,38 -0,14 -0,65 

mi 5,04 4,52 4,00 3,48 2,97 2,45 1,93 1,41 0,90 0,38 -0,14 -0,66 
Ji 5,22 4,59 3,98 3,40 2,84 2,32 1,83 1,38 0,97 0,62 0,31 0,08 

ᶲi 
210,0

0 
184,5

3 
160,0

3 
136,5

7 
114,2

6 
93,2

1 
73,5

6 
55,4

6 
39,1

1 
24,7

5 
12,6

6 
3,22 

 
ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɢ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɜɵɩɨɥɧɢɥ 

ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ri=f(ɸɫɩ) (Ɋɢɫɭɧɨɤ 
3.2). 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) 
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ɋ ɩɨɥɭɱɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ ݎ𝑖 ɱɟɪɟɡ ɤɚɠɞɵɟ 15ɨ. 
ȼ ɬɚɛɥɢɰɟ 3.6 ɩɪɢɜɟɞɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ᶲ 0 15 30 45 60 75 90 105 

r, ɦ 4,8 5,58 6,27 6,84 7,45 8,07 8,6 9,18 
ᶲ 120 135 150 165 180 195 210  

r, ɦ 9,7 10,22 10,77 11,26 11,7 12,23 12,7  
 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɢɡ Ƚɍɏ: 
 
B`=2,5·D1=17,75 ɦ          (3.29) 

 
ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɚɤ ɤɚɤ B’ ɛɨɥɶɲɟ 7 ɦ, 

ɲɢɪɢɧɚ ɤɨɬɨɪɨɝɨ:  
 b = ͳ + ୕బସ଴଴ = ͳ,͹ͺ  ˏ                      (3.30) 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
ܤ  = ′ܤ + ܾ = ͳ͹,͹ͷ + ͳ,͹ͺ = ͳͻ,ͷ͵ ˏ                                                       (3.31) 
 
3.6 ȼɵɛɨɪ ɫɟɪɢɣɧɨɝɨ ɬɢɩɚ ɝɟɧɟɪɚɬɨɪɚ 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɱɚɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɸɬ ɟɝɨ ɫ ɨɫɨɛɨɣ ɬɨɱɧɨɫɬɶɸ. 
Ⱦɥɹ ɜɵɛɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ. 
ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ: 
݌  = ଺଴∙௙௡ = ଺଴∙ହ଴ଽଷ,଼ = ͵ʹ,                                                                                            (3.32) 

 

ɝɞɟ ݂– ɱɚɫɬɨɬɚ ɫɟɬɢ, ɜ ȿɗɋ Ɋɨɫɫɢɢ ɱɚɫɬɨɬɚ ɫɟɬɢ ɪɚɜɧɚ 50Ƚɰ; 
 ݊– ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1400/200-64 
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3.7 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ. ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. ȼɵɛɨɪ ɤɪɚɧɨɜ 

 
3.7.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. 

 D∗˅ ൒ (ͷ,ͳ · ୑ˍ˓[τˇˑ˒])଴,ଷଷ,                                                                                             (3.33) 

 ˆˇˈ [τˇˑ˒] = ͵Ͳ − ͵ͷ ʛ˒˃, 
 Mˍ˓ = ଴,଴଴ଽ଻ସ∙୒୬˔ˋː˘ = ଴,଴଴ଽ଻ସ∙଻ଵହ଴଴ଽଷ,଼ = ͹,Ͷʹ ʛʞ˃                                                     (3.34) 

 D∗˅ ൒ (ͷ,ͳ ∙ ୑ˍ˓[τˇˑ˒])଴,ଷଷ = ቀͷ,ͳ ∙ ଻,ସଶଷଷ ቁ଴,ଷଷ = ͳͲͶ͸ ˏ = ͳͲͲͲ ˏˏ                  (3.35) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ Dɜ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ). 
ɉɪɢɧɢɦɚɟɦ ܦɜ = ͳͲͲͲ ɦɦ. 

 
3.7.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴɪɚɞ = Ͳ,ͺ ∙ ቀ ே௡ɫɢɧɯ∙஽భቁ = ଴,଼∙଻ଵହ଴଴ଽଷ,଼∙଻,ଵ = ͺͷ,ͺͺ, ɤɇ                           (3.36) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ɩ, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦɜ, ɩɪɢɧɢɦɚɟɦ ݀ɩ=1000 ɦɦ. 
 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 pɭɞ = ୖɪɚɞୢɩ∙୦ɩ

൑ [pɭɞ], ɤɉɚ,                                     (3.37) 

 
ɝɞɟ hɩ ɩɪɢɧɢɦɚɟɬɫɹ400 ɦɦ., ɩɪɢ Dɜ = ሺͺͷͲ − ͳͳͲͲሻɦɦ.  
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[pɭɞ] = ʹͻ ∙ U, ɤɉɚ                                                                                                  (3.38) 
 U = π ∙ nɫɢɧɯ ∙ ୢɩଷ଴ , ɦ

ɫɟɤ
                                                                                                (3.39) 

 
 Ɋɚɫɱɟɬ:   
ɭɞ݌  = ଼ହ,଼଼ଵ,଴ଵହ∙଴,ସ = ʹͳͳ,ͷͷ ɤɉɚ  

 ܷ = ͵,ͳͶ ∙ ͻ͵,ͺ ∙ ଵ,଴ଵହଷ଴ = ͻ,ͻ͸ͷ ɦ
ɫɟɤ

                                 

[ɭɞ݌]  = ʹͻ ∙ ͻ,ͻ͸ͷ = ʹͺͺ,ͻͺ ɤɉɚ                            
 

ɍɫɥɨɜɢɟ ݌ɭɞ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [ɭɞ݌]
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ:   
 ℎɩ = ͶͲͲ ɦɦ 
 ܼɫɟɝɦ = ͺ 
Ɉɩɪɟɞɟɥɢɥɢ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ:  
 Rଵ = ୖɪɚɞଵ+ଶ∙ୡ୭ୱa+ଶ ୡ୭ୱሺଶaሻ  ɤɇ,                                                                                    (3.40) 

 

ɝɞɟ a = ଷ଺଴Z˔ˈˆˏ 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ɭɞ݌  = ோɪɚɞ௟ɫɟɝɦ∙ℎɩ

൑  ɤɉɚ                               (3.41) [ɭɞ݌]

 lɫɟɝɦ = ሺͲ,ͺͷ − Ͳ,ͻͲሻπ ∙ ୢɩZɫɟɝɦ
 ɦ                      (3.42) 

 [pɭɞ] = ͷͲ ∙ U, ɤɉɚ                                  (3.43) 
 

Ɋɚɫɱɟɬ:  
 ܽ = ଷ଺଴𝑂଼ = Ͷͷை                                                                                         

 ܴଵ = ଼ହ,଼଼ଵ+ଶ∙௖௢௦ሺସହ𝑂ሻ+ଶ ୡ୭ୱሺଽ଴𝑂ሻ = ͵ͷ,ͷ͹ ɤɇ 

 lɫɟɝɦ = Ͳ,ͺ͹ ∙ ͵,ͳͶ ∙ ଵ,଴ହ଼ = Ͳ,͵Ͷ͸͸ ɦ 
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pɭɞ = ଼ହ,଼଼଴,ଷସ଺଺∙଴,ସ = ͸ͳͻ,ͷ ɤɉɚ 

 [pɭɞ] = ͷͲ ∙ ͻ,ͻ͸ͷ = Ͷͻͺ,ʹͷ ɤɉɚ 
 

ɍɫɥɨɜɢɟ ݌ɭɞ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [ɭɞ݌]
ȼ ɨɛɨɢɯ ɜɢɞɚɯ ɩɨɞɲɢɩɧɢɤɨɜ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɧɨ ɢɡ-

ɡɚ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
 
3.7.3 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 

ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 40 
ɦ ɢ D1 –7,1 ɦ; Ɇɇɍ 12,5 /1-40-12,5-2, 

ɝɞɟ:12,5 - ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 
1 - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ 
40 - ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2 
12,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ3 
2- ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
3.7.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊɄ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɚɹ, ɦɧɨɣ ɛɵɥ ɜɵɛɪɚɧ ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). 
Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 150ɦɦ.  

ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: ɗȽɊɄ-Ɇɉ-150-4. ɉɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 
ɬɢɩɭ ɭɫɢɥɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɨɫɧɨɜɧɨɦ ɤɚɧɚɥɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ.  

ɗȽɊ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 
150- ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
  
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. ȼɫɟ 

ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ 
ɩɨɥɭɱɢɥɢ ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɝɟɧɟɪɚɬɨɪɚɦɢ, ɩɪɢɫɨɟɞɢɧёɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ 
ɝɪɭɩɩɟ ɢɡ ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɞɥɹ 
ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ. 

Ⱦɥɹ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɦɭ 2, ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬ – ɫɯɟɦɭ ɫ ɩɪɨɫɬɵɦɢ 
ɛɥɨɤɚɦɢ. 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɗɅȿɄɌɊɈɁȺȼɈȾ» ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-125000/220.  
 Ɍ – ɬɪɟɯɮɚɡɧɵɣ; 
 Ⱦ- ɞɭɬɶɟ; 
 ɐ – ɰɢɪɤɭɥɹɰɢɹ ɦɚɫɥɚ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ; 
 125000 -ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ; 
 220-ɡɧɚɱɟɧɢɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ. 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1: 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ 87,4 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ ɨɛɦɨɬɤɢ Uɜɧ ɤȼ 242 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ ɨɛɦɨɬɤɢ Uɧɧ ɤȼ 13,8 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ % 10,5 

ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ 380 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Δܲ˘ ɤȼɬ 135 

Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 0,5 % ˘ܫ 
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4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ 

ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɜɫɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɦɨɝɥɢ ɜɨɡɥɚɝɚɬɶɫɹ ɧɚ ɨɞɢɧ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ.  ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɫɬɚɧɰɢɢ ɢ ɩɨɫɥɟ ɱɟɝɨ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

 ʠܲʜ̝̞˃ː˙ˋˋ = ̟ܲ ˔˕˃ːˑ˅ˎˈːː˃ˢ ∙ Ͳ,Ͳͳ=143∙ Ͳ,Ͳͳ=1,43 Ɇȼɬ                                  (4.1) 
 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

ɉɨ ɩɨɞɯɨɞɹɳɟɣ ɦɨɳɧɨɫɬɢ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ – 2000/13,8/6,3 ɢ 
ɌɋɁ – 2000/6,3/0,4 

 Ɍ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
 ɋ-ɫɭɯɨɣ. 
 Ɂ-ɡɚɳɢɳёɧɧɵɣ. 
 2000- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ. 
 6,3/0,4 - ɡɧɚɱɟɧɢɟ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ. 
 13,8/6,3 - ɡɧɚɱɟɧɢɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ. 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ – 2000/13,8/6,3 ɢ ɌɋɁ – 2000/6,3/0,4 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɋɁ–2000/13,8/6,3 ɢ ɌɋɁ-
2000/6,3/0,4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ɌɋɁ – 2000/13,8/6,3 ɌɋɁ – 2000/6,3/0,4 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 

ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 2,0 2,0 

ȼɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɜɵɫ, ɤȼ 13,8 6,3 

ɇɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɢɡ, ɤȼ 6,3 0,4 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ∆P, ɤȼɬ 11,8 11,5 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ 

∆Pɯ, ɤȼɬ 3,6 3,1 

ɉɨɬɟɪɢ ɬɨɤɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ∆Iɯ, % 0,5 0,3 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 

∆Uɤ, % 8 5 

 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍ ȼɇ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɨ: 
 ܵΣ = Σʟʒ − ʟ˔.ː. = ͳͶ͵ − ͳ,Ͷ͵ = ͳͶͳ,ͷ͹ ʛʑ ∙ ʏ.                                        (4.2) 
 
ɇɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɰɟɩɢ 220 ɤȼ ɪɚɜɧɚ 135 Ɇȼɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cosφୡ = Ͳ,ͺͷ. 
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ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 ݊ˎ = ʟΣ௉ː ˃˕/ୡ୭ୱφc + ͳ = ଵସଵ.ହ଻ଵଷହ/଴,଼ହ + ͳ = ʹ                                                            (4.3) 

 
ɉɪɢɧɢɦɚɟɬɫɹ 2-ɯ ɰɟɩɧɚɹ ȼɅ 220 ɤȼ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ: 
˄˃˓ܫ  = ʟΣ௡ˎ∙√ଷ∙௎ːˑˏ = ଵସଵହ଻଴ଶ∙√ଷ∙ଶଶ଴ = ͳͺͷ,͹ ʏ.                                                            (4.4) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɥɢɧɢɢ: 
˚˔˃˓ܫ  = α˕ ∙ α𝑖 ∙ ˄˃˓ܫ = ͳ,Ͳ ∙ ͳ,Ͳͷ ∙ ͳͺͷ,͹ = ͳͻͷ,Ͳͷ ʏ,                                    (4.5) 
 

ɝɞɟ α˕ -ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; α𝑖 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ. 
 
ɉɨɫɥɟɚɜɚɪɢɣɧɵɣ ɬɨɤ: 
.˅˃.˒ܫ  = ʟΣሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ଵ଺଼ଷ଴଴ሺଶ−ଵሻ∙√ଷ∙ଶଶ଴ = ͵͹ͳ,ͷ ʏ.                                               (4.6) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-240/39. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/39 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɍɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ rɭɞ Ɉɦ/ɤɦ 0,011 

ɍɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ xɭɞ Ɉɦ/ɤɦ 0,11 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ Iɞɨɩ Ⱥ 610 

 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ 
 
Ⱦɥɹ  ɬɨɝɨ  ɱɬɨɛɵ  ɜɵɛɪɚɬɶ  ɫɯɟɦɭ  ɢɡ  ɜɚɪɢɚɧɬɨɜ,  ɧɟɨɛɯɨɞɢɦɨ  ɩɪɨɢɡɜɟɫɬɢ  
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ  ɨɛɨɫɧɨɜɚɧɢɟ.  ɂɡ  ɞɜɭɯ  ɜɚɪɢɚɧɬɨɜ  ɜɵɛɢɪɚɟɬɫɹ  

ɬɚɤɨɣ,  ɭ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɦɟɧɶɲɟ.  
1)Ⱦɥɹ  ɩɟɪɜɨɝɨ  ɜɚɪɢɚɧɬɚ  ɩɪɢ  ɤɨɥɢɱɟɫɬɜɟ  ɩɪɢɫɨɟɞɢɧɟɧɢɢ n=4 ɩɪɢɧɢɦɚɟɦ  

ɫɯɟɦɭ  Ɋɍ  ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ.  
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: 
 ʙ = ʙʡ ∙ ݊ + ʙʠʜ ∙ ݉ + ʙʟʢ ∙ ݐ = ͶͺͶ͹ͳ͵ͲͲ ∙ ʹ + ͳͲͷͲͲͲͲ ∙ ʹ + ͳ͹͸ͲͲͲͲͲ ∙∙ Ͷ = ͳ͸ͻͶͶʹ͸ͲͲ ˓,                                                                                                             (4.7) 
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Ƚɞɟ: 
n – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
Kt- ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
Kɫɧ- ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
Ʉɪɭ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍ 
t – ɱɢɫɥɨ ɹɱɟɟɤ 
2)Ⱦɥɹ ɜɬɨɪɨɝɨ  ɜɚɪɢɚɧɬɚ  ɩɪɢɧɢɦɚɟɦ  ɫɯɟɦɭ  Ɋɍ  ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ.  
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: 
 ʙ = ʙʡ ∙ ݊ + ʙʠʜ ∙ ݉ + ʙʟʢ ∙ ݐ = ͳͲʹ͵ͲͳͲͲͲ ∙ ʹ + ͳͲͷͲͲͲͲ ∙ ʹ ++ͳ͹͸ͲͲͲͲͲ ∙ Ͷ = ʹ͹͹ͳͲʹͲͲͲ ˓.                                                                                     (4.8) 
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɱɢɫɥɚ ɩɨɥɧɵɯ  ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ = ʔ ∙ ʙ + ܷ,                                                                                                  (4.9) 
 
Ⱦɥɹ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ: 
 ʖ = Ͳ,ͳͷ ∙ ͳ͸ͻͶͶʹ͸ͲͲ + ͳͳͲͻʹ = ʹͷͶʹ͹Ͷͺʹ ˓.                                  
 
Ⱦɥɹ ɜɬɨɪɨɝɨ ɜɚɪɢɚɧɬɚ: 
 ʖ = Ͳ,ͳͷ ∙ ʹ͹͹ͳͲʹͲͲͲ + ͳͶͲͲͲ = Ͷͳͷ͹ͻ͵ͲͲ ˓.                                  
 
ɇɚɣɞɟɦ ɪɚɡɧɢɰɭ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
 ∆ʖ = ʖభ−ʖమʖభ ∙ ͳͲͲ% = ͵ͻ%                                                                           (4.10) 

 
ɉɪɢɧɢɦɚɟɦ ɜɚɪɢɚɧɬ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ, ɬ.ɤ. ɷɬɨɬ ɜɚɪɢɚɧɬ ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢ ɢ ɬɟɯɧɢɱɟɫɤɢ, ɱɟɦ ɜɚɪɢɚɧɬ №2. 
 
4.5 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ 
 
ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.2 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 

ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ 
ɜɵɜɨɞɚɯ, ɬɚɤ ɠɟ ɧɚ ɪɢɫɭɧɤɟ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 
ɧɚ ɋɒ 220 ɤȼ, ɚ ɧɚ ɪɢɫɭɧɤɟ 4.6 ɪɚɫɱɟɬ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ. 

 



 

43 
 

 
Ɋɢɫɭɧɨɤ  4.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 

 
 

 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ 

 
 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ 

 
ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ. 

 
Ɍɚɛɥɢɰɚ 4.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɍɢɩ ɄɁ ɇɨɦɟɪ ɭɡɥɚ Iɩɨ, ɤȺ iɭ, ɤȺ 

3 ɮ 1 17,7 45,13  

3 ɮ 7 9,2 14,4  

1 ɮ 7 13,74 21,3 

 
4.6  Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                                                                                 (4.11) 
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 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ͵,ͷͻ = ͵,͹͸ͻ ɤȺ. 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
  I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏ = ଼ହ,ହ√ଷ∙ଶସ଴ = Ͳ,ʹͳ  ɤȺ.                                           (4.12) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 I˓˃˄.௠௔௫ = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ଵ଺଼ଶ∙√ଷ∙ଶସ଴ = Ͳ,ʹͲ                                                      (4.13) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵ଺଼ଵ∙√ଷ∙ଶସ଴ = Ͳ,ͶͲͶ  ɤȺ.                                           (4.14) 

 
4.7  ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 13,8ɤȼ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

 
ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 Uːˑˏ ൒ Uːˑˏ.˔                                                                                                (4.15) 
 Iːˑˏ ൒ I˓˃˄,୫a୶                                                                                              (4.16) 
 Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚                                                                                           (4.17) 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20-90/6300 
ɍɁ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɉɁ -2-20/12500ɇ ɍɁ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5.  
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Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ 

ȼȽȽ-20-90/6300 ɍɁ 
 

Ɋɚɡɴɟɞɟɧɢɬɟɥɶ 
ɊȼɉɁ -2-20/12500ɇ ɍɁ U˔ˈ˕ˋ ːˑˏ=13,8 ɤȼ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲ ɤȼ I˓˃˄.௠௔௫=3769 Ⱥ I˓˃˄.௠௔௫ = ͸͵ͲͲ Ⱥ I˓˃˄.௠௔௫ = ͳʹͷͲͲ Ⱥ I୬଴=17,7 ɤȺ I˒˓.˔ˍ˅ = ͻͲ ɤȺ i˒˓.˔ˍ˅ = ͶͳͲ ɤȺ i୷ =45,13 ɄȺ i˒˓.˔ˍ˅ = ʹ͵Ͳ ɤȺ I˒˓.˔ˍ˅ = ͳ͸Ͳ ɤȺ 

ȼɤ.ɪɚɫɱ, ɤȺ2∙ɫ = 12,5 ɤȺ2∙ɫ ʑˍ.ːˑˏ = ʹͶ͵ͲͲ ˍʏʹ ∙ ˔ ʑˍ.ːˑˏ = ͹͸ͺͲͲ ɤȺ2∙ɫ 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 
(ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ 0,5 10 

 ∑ = 18 ȼ·Ⱥ 

 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ. ɉɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 (ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35°ɋ). Ⱥɋ-Ɇ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɪɭɩɩɟ ɉ ɩɨ 
ȽɈɋɌ 15150.  

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶ ɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ ɤ 
ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 
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4.8 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ Ɍɒȼ 15Ȼ/0,2/10Ɋ-125000/5. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ «Ɂɚɜɨɞ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ». ɉɪɨɜɟɪɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍɒȼ 15Ȼ/0,2/10Ɋ-125000/5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍɒȼ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ͳͷ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͵͹͸ͻ ʏ Iːˑˏ = ͺͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺˍʑ Uːˑˏ = ͳͷ ˍʑ 

  
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,5 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 10 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚzɪɹɞ».  

 
4.9 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɜɵɛɢɪɚɟɦ 

ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɉȾ-220/1250 ɍɏɅ1. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.9. 
 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ Ɋɇ-ɋɗɓ-220-1250 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ  

ȼɗȻ-220 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ  

ɊɉȾ-220/1250 ɍɏɅ1 U˔ˈ˕ˋ ːˑˏ=220 ɤȼ Uːˑˏ = ʹʹͲ ɤȼ Uːˑˏ = ʹʹͲ ɤȼ I˓˃˄.௠௔௫=202 Ⱥ Iːˑˏ = ʹͷͲͲ Ⱥ Iːˑˏ = ͳʹͷͲ Ⱥ i୷=14,4 ɤȺ i˒˓.˔ˍ˅ = ͳʹͷ ɤȺ I˕.˔˕ = ͸Ͷ ɤȺ 
ȼɤ.ɪɚɫɱ, ɤȺ2∙ɫ=3,24 ˍʏʹ ∙ ˔ ʑˍ.ːˑˏ = ͹ͷͲͲ ˍʏʹ ∙ ˔ ʑˍ.ːˑˏ = ͳͺ͹ͷ ɤȺ2∙ɫ 

  
4.10 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɰɟɩɢ 220 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ  ɧɚɩɪɹɠɟɧɢɹ 

Ɉɉɇ-220ɍɏɅ1 ɫ ɩɨɥɢɦɟɪɧɨɣ ɜɧɟɲɧɟɣ ɢɡɨɥɹɰɢɟɣ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ȼɫɟ ɫɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ƚɟɧɟɪɚɬɨɪ ɋȼ – 1400/200-64 
ɋɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ 125000/220/13,8 
Ʌɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 
ɇɚ ɝɥɚɜɧɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɋȼ – 1400/200-64: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 

 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 125000/220/13,8: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
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 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɜɨɞɨɜ. 
 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220ɤȼ. 
 
5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 

ȼ ɬɚɛɥɢɰɟ 5.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɜ ɬɚɛɥɢɰɟ 5.2 ɩɚɪɚɦɟɬɪɵ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

 
Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ 1400/200-64 
Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ  85,5 ɆȼȺ 

ɚɤɬɢɜɧɚɹ 72,5 Ɇȼɬ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,85 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ  3568,5 Ⱥ 
Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 208,5 Ⱥ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,73 
ɩɟɪɟɯɨɞɧɨɟ X’d 0,29 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X”d 0,19 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  

Ɍɢɩ ɌȾɐ – 125000/220/13,8 
Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 87,4 ɆȼȺ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242 ɤȼ 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  Uɤ = 10,5 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:ܫʜʝʛ = ͵ͶͲͺ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ʡʡ = ͶͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,                                                                 (5.1)ܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                        (5.2)ܫ
 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ʠʟ.ʝܫ  = ሺͲ,ͳͷ − Ͳ,ʹሻ ∙  ʜ                                                                                           (5.3)ܫ
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
ʠʟ.ʝܫ  = Ͳ,ͳͷ ∙ ʜܫ = ͷͳͳ ʏ.                                                                                        (5.4) 
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹܭʡɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   



 

50 
 

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                                                                             (5.5)ܫ
 

ɝɞɟʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; ܫʛʏʙʠ = ா ′̂′௫೏′′ ∙ ʜܫ = ʹͲʹ͹Ͳ ʏ.                                                                                     (5.6) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (1.4): 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଵଽ ∙ ͵ͶͲͺ = ʹͲʹ͹ Ⱥ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ூʜʐሺʙʖሻ∙௄ʜூʡ ʡܫ ˈˇˆ    , =  ʛʏʙʠ                                                                     (5.7)ܫ

ʡܭ  > ଶ଴ଶ଻∙ଶଶ଴ଶ଻଴              

ʡܭ  > Ͳ,ʹ,                                              
 

ɝɞɟ ܭʜ = ʹ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ                                                                                                   (5.8) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ                                                                                                (5.9) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
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ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ.ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
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ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʠʒ + ʡܥ + ʠʧ + ʠʑʒ = Ͳ,ͻ + Ͳ,Ͳͳʹ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = ͳ,ʹ͹   (5.13) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͻ,ͷ ʏ.                                                                           (5.14) 
  
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ: 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ,                                                                                 (5.15) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, 

 ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, 

 

 ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; 
 ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ଴ܷ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ɤȼ.                                                  (5.16) 

 
Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ଶ଻ = ʹͳ͹,ͻͷ ȼ.                  

 ʟ˃˔˚ˈ˕ːˑˈ ˊ˃ː˚ˈːˋˈ ܷʝ Эʚ.ʠʡ. = ʹͳ͹,ͻͷ ʑ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ଴ܷ Эʚ.ʠʡ                                                                                            (5.17) 
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ʠܷʟ ൒ ଵ,ହ଴,ଽହ ∙ ଵ∙ଶଵ଻,ଽହభయ,ఴ√య∙బ,భయ                                                                                    

 ʠܷʟ ൒ Ͷ,͵ʹ ȼ,                 
 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
5,0ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ  ɫ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 
3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬܭʡ: 

 ʤ = ଵʙʡ+ଶ,                                                                                                                             (5.18) 

 
ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,3 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 500 ɦɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ஼ܷ˓ଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                                            (5.19) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 
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U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷ˓ଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                                       (5.20) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ,                                                                                                                   (5.21)ܫ/ଶܫ
 

ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,                                                                                                            (5.22) 

 
ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

 
Ɂɚɳɢɬɚ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ ɨɪɝɚɧɨɜ: 
 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = ሺͲ,Ͳͷ − Ͳ,Ͳ͹ሻ; 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙  ʜ                                                                                                      (5.23)ܫ
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢݐˏ˃ˍ˔ = ͸ͲͲ ˔. 

Ɍɨɝɞɚ: 
ଶ∗ܫ  = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ                                                                                        (5.24) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵ଼ଵ,ହ = Ͳ,ͳʹ,                                                                                    (5.25) 

 
ɝɞɟʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ                                                                                                   (5.26)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳʹ: 
ʓʝʞݐ  = ଶ଴଴,ଵଶమ ≈ ͳ͵ͺͻ, ɫ 

 
2) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ሺூ∗మሻమ = ͸ͳ͹,͵                                                                                                  (5.27) 

 ʏʗʝ = ʹͲ = ଶଶ·ܫ ∙  ʠʟ                                                                                         (5.28)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3 
 

Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 
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Ɋɢɫɭɧɨɤ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ (I2) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
′′ௗʑʜݔ  = ′′ௗݔ ∙ ቀ௎˅ː௎ːːቁଶ = 0,19∙ ቀଶସଶଵଷ,଼ቁଶ = ͷͺ,Ͷ͵,                                                 (5.29) 
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ɝɞɟ ݔௗʑʜ′′- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 

ଶʑʜݔ  = ଶݔ ∙ ቀ௎˅ː௎ːːቁଶ = 0,192∙ ቀଶସଶଵଷ,଼ቁଶ = ͷͻ,Ͷ͵,                                                    (5.30) 

 
ɝɞɟ ݔଶʑʜ–ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

·.ଶʠ.ʖܫ  = ଵଵ,ଵ ሺ௫೏ʑʜ′′+௫మʑʜ+ଶ∙௫ʡሻ = ଵଵ,ଵ ሺହ଼,ସଷ+ହଽ,ସଷ+ଶ∙଴,ସସሻ = Ͳ,ͲͲ͹͸ˑ. ˈ.            (5.31) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ଶʠ.ʖ.·ሺଶሻܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,ͲͲ͹͸ ∙ ቀଶସଶଵଷ,଼ቁ = Ͳ,ʹ͸ ˑ. ˈ.,                            (5.32) 

 
ɝɞɟ ݔʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

∗.ଶʠ.ʖܫ  = ாƩ′′௫భƩ+௫మƩ = ଵଵ,ଵ ሺሺ௫೏′′+௫ ˕+௫ ˎሻ+ሺ௫ మ+௫ ˕+௫ ˎሻሻ = ଴,଴଴ଽ଻ ௄ʦ = Ͳ,Ͳͳͷ                          (5.33) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

·.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,Ͳͳͷ ∙ ቀଶସଶଵଷ,଼ቁ = Ͳ,ͷʹ ˑ. ˈ.                                           (5.34) 

 
ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ 
ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɪɚɜɧɭɸ0,25. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ, ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝑰૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ʜܫ = Ͷ,͸ ʏ, (5.35) 

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙ ʜܫ = Ͷ,͹ ʏ. (5.36) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ5.4: 
 

Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 

1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ ∙ ʜʝʛܫ = ͸,ͷ ʏ. (5.37) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ < 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼,଴ = ͸͸,Ͳʹ ʑ.                                                                  (5.38) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ220 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͹Ͳ,͵ͷ + ଴,ଶ଼ ∙ ͺ,ͺͶ = ͷͻ,ͺ Ɉɦ,                       (5.39) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 

 ܼʡ = ଴,ଵ଴ହ∙ଶସଶ଼଻,ସ ଶ = ͹Ͳ,͵ͷ ʝˏ.                                                                           
 ܼଵʚ′ = √ሺݔʢʓ ∙ ݈ሻଶ + ሺݎʢʓ ∙ ݈ሻଶ                                                                            (5.40) 
 ܼଵʚ′ = √ሺͲ,ͳͳ ∙ ͺͲሻଶ+ሺͲ,Ͳͳͳ ∙ ͺͲሻଶ = ͺ,ͺͶ  
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ଻ଶ,ହ଼଻,ସ + ଴,ଶ଼ ∙ ଻ଶ,ହଶସଶమ ∙ ͺ,ͺͶ = Ͳ,Ͳ͹Ͷ                                

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹Ͷ ∙ ʹ,͸ʹ = Ͳ,ͳͻ͵ ʝˏ,                                                      (5.41) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మ଼ହ,ହ = ʹ,ʹ͵ 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͻ͵ ∙ భఱబబఱభయ,ఴబ,భ = Ͳ,Ͷͳ ʝˏ.                                                          (5.42) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,ͷ ʝˏ. 
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ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɨɫɨɦ ȺɊɁ. 

 
3) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͶͲ ʝˏ˔ˈˍ. 

 
4) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூːˑˏ = ଵଷ,଼∙ଵ଴య√ଷ∙ଷହ଺଼,ହ = ʹ,ʹ͵ ʝˏ.                                                        (5.43) 

 
ɝɞɟܫʜˑˏ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = మ∙ఴలఴలభబ,ఱ−଴,ଽହ଴,଻଻ = ʹ,Ͷͷ,                                                                   (5.44) 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.                                                                  (5.45) 

𝜑ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼ଽ଴,ଽହ∙ଶ,ହ = Ͳ,͵͹                                                              (5.46) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,͵°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵Ͷ ˑ. ˈ.                                                                         (5.47) 
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 ܼʠʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵Ͷ ∙ ଵଷ,଼మ଼ହ,ହ = Ͳ,͹͸ ʝˏ.                                                        (5.48) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼʠʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଻଺∙ଵହ଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͳ,͸ͷ ʝˏ.                                                              (5.49) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଶ = ͳ,͹ ʝˏ.  
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͳͷ ∗ Ͳ,ͳͻ͵ = Ͳ,Ͳ͹ͷ  ʝˏ, ܼ஼ʛଶ = Ͳ,ͳͷ ∗ Ͳ,͹͸ = Ͳ,ͳͳͶ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

5.2.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

  
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙ .ʜʝʛ.ʟܫ = Ͷ,ͺʹ                                     (5.50) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.௉ ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙ .ʜʝʛ.ʟܫ = Ͷ,ͻͷ                                                        (5.51) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ȼ ɬɚɛɥɢɰɟ 5.5 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ. 

 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 

20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ଶ,ଵହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ͳͻ ∙ .ʜʝʛ.ʟܫ = ͻ,ͺͷ                                                          (5.52) 
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ». 

ɗɄɊȺ 300 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɡɚɳɢɬɵ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=38 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɝɪɚɧɢɬ), 
ɩɪɢɫɜɨɟɧ: II I. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=143 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: III. 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 1122 
ɱɟɥɨɜɟɤ, ɱɬɨ ɨɬ 500 ɞɨ 3000), ɩɪɢɫɜɨɟɧ: II . 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ II ɤɥɚɫɫ. 

 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɶɸ ߘʒʐʞ: 
ʒʐʞߘ  = ʜʞʢߘ + ℎଵ% + ˃,          (6.1) 
  

ɝɞɟ ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ II ɤɥɚɫɫɚ – 0,7 ɦ. 

Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ  ܸ ௪ = ͳ͹ ɦ/ɫ, ɩɪɢɧɢɦɚɸ ܭ௪ = ͳ,ͺ͵ ∙ ͳͲ−଺. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ʹͻͲͲͲ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
1. ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 ୥୐vమ = ଽ,଼ଵ∙ଶଽ଴଴଴ଵ଻మ = ͻͺͶ  

 
 ୥୲v = ଽ,଼ଵ∙଺∙ଷ଺଴଴ଵ଻ = ͳʹͶ͸Ͷ, 

 
 

ɝɞɟ  t = 6 ɱ - ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ.  

2.  ɉɨ ɝɪɚɮɢɤɭ (ɪɢɫ.1) ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥୐vమ  ɢ  ୥୲v  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  
୥୦̅vమ  ɢ  

୥୘̅v . 

ɉɪɢ  
୥୐vమ = ͻͺͶ  ɨɩɪɟɞɟɥɢɦ  

୥୦̅vమ = Ͳ,ͲͶͶ  ɢ  
୥୘̅v = ʹ,͹ͺ 

ɉɪɢ  
୥୲v = ͳʹͶ͸Ͷ  ɨɩɪɟɞɟɥɢɦ  

୥୦̅vమ = Ͳ,Ͳͺʹ  ɢ  
୥୘̅v = Ͷ,ͳ 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅vమ ɢ୥୘̅v  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 

 h̅ = ଴,଴ସସ∙vమ୥ = ଴,଴ସସ∙ଵ଻మଽ,଼ଵ = ͳ,͵Ͳ ɦ. (6.2) 
 
 T̅ = ଶ,଻଼∙v୥ = ଶ,଻଼∙ଵ଻ଽ,଼ଵ = Ͷ,ͺʹ ɫ.    (6.3) 
 
 

3.  ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ୢ̅̅ ̅ = ୥୘̅మଶπ = ଽ,଼ଵ∙ସ,଼ଶమଶ∙ଷ,ଵସ = ͵͸,ʹͷ ɦ.    (6.4) 

  
4. ɍɫɥɨɜɢɟ d = ͳͻ ˏ > Ͳ,ͷ ∙ ୢ̅̅ ̅ = ͳͺ,ͳ͵ ˏ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬ 

ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
5. Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = ͳ,͵Ͳ ∙ ʹ,ͳʹ = ʹ,͹ͷ ɦ, (6.5) 
  

ɝɞɟ  ki= 2,12 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ(ɪɢɫ. 2). 
ʒʐʞߘ  = ʹͷͲ + ʹ,͹ͷ + Ͳ,͹ = ʹͷ͵,Ͷͷ ɦ. 
 

ʒʐʞߘ  − ʓʜʏߘ = ʹͷ͵,Ͷͷ − ʹͳʹ = Ͷͳ,Ͷͷ ɦ. 
 

 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ʹͶͶ + ͳ,͸ ∙ ͸ = ʹͷ͵,͸ ɦ,          (6.6) 

˕˔ܪ ˈˇˆ  = ͸ ˏ,   
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

ɪɚɜɧɨɣ 253,6 ɦɟɬɪɚ. 
 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸ: 
 ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 

ɨɬɜɟɪɫɬɢɣ; 
 ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
 ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
 ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
 ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
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 ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ; 
 ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 
 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥёɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɜɟɪɤɢ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ. 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 

ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɜɵɪɚɠɟɧɢɸ: 
 ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ௏˒ ˑˎ௧˔˓ − ܳ˒˓  

 ܳ˓.ˑ˔ː. = ͳͷͲ͵ − ሺʹ − ͳሻ · ͵ͳͲ − ଵ,ଶହ∙ଵ଴వହ∙ଷ଴∙ଶସ∙଺଴∙଺଴ − ͸ͺ = ͳͲʹͻ ˏଷ ˔⁄ , 
 

          
(6.7) 

ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (5 
ɦɟɫɹɰɟɜ, ɛɟɪɟɦ ɢɡ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ); ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 
(n-1) ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ [3]. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
˅ݍ  = ͳ,ʹͷ ∙  (6.8)                                             ,˓ݍ

 
ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ: 

 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ,                                                                                          (6.9) 

 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 217,0 ɦ, ɬɨɝɞɚ  
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ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ʹͳ͹ − ʹͳʹ = ͷ ɦ,                          (6.10) 
 

ɝɞɟ [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,0 ɦ/ɫ. ݍ˓ = ͷ,Ͳ ∙ ͷ = ʹͷ, ˏ ଶ ˔⁄   
Ɍɨɝɞɚ ݍ˅ = ͳ,ʹͷ ∙ ʹͷ = ͵ͳ,ʹͷ, ˏଶ ˔⁄   
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 ʑ = ொ˓௤˅ = ଵ଴ଶଽଷଵ,ଶହ = ͵ʹ,ͻͳ ɦ.            

       (6.11) 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 10 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 

 ݊ = ʑ௕ = ଷଶ,ଽଵଵ଴ = ͵,ʹͻ ≈ Ͷ            
       (6.12) 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɪɚɜɧɚ: 

 ʑ = ܾ ∙ ݊ = ͳͲ ∙ Ͷ = ͶͲ ɦ.                  (6.13) 
  

Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = Ͳ,ʹͷ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ʹͷ ∙ ͳͲ + ͳ,ͷ = Ͷ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͶͲ + ሺͶ − ͳሻ ∙ Ͷ = ͷʹ ɦ.             (6.14) 
 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ( ொ˓௠∙஻′∙√ଶ୥)ଶ ଷ⁄
,            

       (6.15) 
 
 

ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ B(m ≈ 0,49). 
଴ଵܪ  = ቀ ଵ଴ଶଽ଴,ସଽ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,ʹ ˏ.  
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ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

଴ଶܪ  = ( ொ˓௠∙𝜎˗∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ୥)ଶ ଷ⁄ ,           (6.16) 
 
 

ɝɞɟ 𝜎˔ˉ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ 𝜎௡= 1; 𝜎˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (𝜎˗= 1). 
ɇɚ ɪɢɫɭɧɤɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ 

ɨɱɟɪɬɚɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 6.1 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

 𝜎˔ˉ = ͳ − ଴,ଶ∙ுబభ∙క௕ ,                      (6.17) 

  
ɝɞɟ 0,45 = ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ). 

ɇɚ ɪɢɫɭɧɤɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɱɟɪɬɚɧɢɹ ɛɵɤɨɜ. 

 
Ɋɢɫɭɧɨɤ 6.2 – Ɉɱɟɪɬɚɧɢɟ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
  𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ͷ,ʹ ∙ Ͳ,ͶͷͳͲ = Ͳ,ͻͷ͵ 

 
 

଴ଶܪ = ቀ ଵ଴ଶଽ଴,ସଽ∙ଵ∙଴,ଽହଷ∙ଵ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,͵͹ ɦ.  
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Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 
ɤ ɜɨɞɨɫɥɢɜɭ ߥ଴: 

ܪ  = ଴ଶܪ − 𝛼ఔబమଶ୥ ,                 (6.18) 
 
 

ɝɞɟ 1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
 

଴ߥ  = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻ·ఋʐሻ              (6.19) 

଴ߥ   = ଵ଴ଶଽሺଶହ଴−ଶଵଶሻሺସ଴+ሺସ−ଵሻ∙ସሻ = Ͳ,ͷʹͳ ˏ ˔⁄ . 

 

 

ܪ = ͷ,͵͹ − ଵ,ଵ∙଴,ହଶଵమଶ∙ଽ,଼ଵ = ͷ,͵ͷ ˏ. 

 

 

Ɉɩɪɟɞɟɥёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: ܪ˔˕ = ͸,Ͳ ˏ.  

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ʹͷͲ − ͸ = ʹͶͶ ˏ.                 (6.20) 
 
6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ௏˒ ˑˎ௧˔˓ − ܳ˒˓ = ͳͻ͸͵ − ሺʹ − ͳሻ · ͵ͳͲ −− ଵ,ଶହ∙ଵ଴వହ∙ଷ଴∙ଶସ∙଺଴∙଺଴ − ͸ͺ = ͳͶͺͻ   ɦ3/ɫ.                                                                                 (6.21) 

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

.˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙஻∙√ଶ୥)ଶ ଷ⁄ = ቀ ଵସ଼ଽ଴,ସଽ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,͸ͷ  ɦ.        
       (6.22) 
 
 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
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.˅଴ଶ˒ˑܪ = ( ொ˓.˒ˑ˅௠˒ˑ˅∙𝜎˗∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ୥)ଶ ଷ⁄
                            

       (6.23) 
 
 
 𝜎˔ˉ = ͳ − ଴,ଶ∙଺,଺ହ∙଴,ସହଵ଴ = Ͳ,ͻͶͲ,  

ɝɞɟ ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ுబభ˒ˑ˅.ு˔˕ − Ͳ,Ͳͷ ቀுబభ˒ˑ˅.ு˔˕ ቁଶ]              (6.24) 
 
 

  ݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ଺,଺ହ଺ − Ͳ,Ͳͷ ∙ ቀ଺,଺ହ଺ ቁଶ] = Ͳ,Ͷͻ͹  

.˅଴ଶ˒ˑܪ  = ቀ ଵସ଼ଽ଴,ସଽ଻∙ଵ∙଴,ଽସ଴∙ଵ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,ͺ͸ ˏ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼ఔబ˒ˑ˅మଶ୥          (6.25) 

 
˅଴˒ˑߥ  = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺʑ+ሺ௡−ଵሻఋʐ          (6.26) 

  𝑣଴˒ˑ˅ = ଵସ଼ଽሺଶହଵ−ଶଵଶሻ∙ሺସ଴+ሺସ−ଵሻ∙ସሻ = Ͳ,͹͵Ͷ ˏ ˔⁄   

 

 

˅ˑ˒ܪ = ͸,ͺ͸ − ଵ,ଵ∙଴,଻ଷସమଶ∙ଽ,଼ଵ = ͸,ͺ͵ ˏ. 

 

 

ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ɡɚɞɚɧɧɭɸ Ɏɉɍ = 251,0 ɦ 
ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: 

 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ʹͶͶ + ͸,ͺ͵ = ʹͷͲ,ͺ͵ ˏ.          (6.27) 
 ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͳͻ͸͵ ɦ3/ɫ. 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ˕˔ܪ

ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɸɬɫɹ 
ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (ɫɬɟɧɤɢ 
Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 
1 0 0,76 21 12,00 7,41 
2 0,60 0,22 22 12,60 8,21 
3 1,20 0,04 23 13,20 9,05 
4 1,80 0,00 24 13,80 9,92 
5 2,40 0,04 25 14,40 11,36 
6 3,00 0,16 26 15,00 11,76 
7 3,60 0,36 27 15,60 12,73 
8 4,20 0,60 28 16,20 13,73 
9 4,80 0,88 29 16,80 14,77 
10 5,40 1,19 30 17,40 15,66 
11 6,00 1,54 31 18,00 16,94 
12 6,60 1,93 32 18,60 18,08 
13 7,20 2,36 33 19,20 19,24 
14 7,80 2,85 34 19,80 20,43 
15 8,40 3,38 35 20,40 21,65 
16 9,00 3,97 36 21,00 22,91 
17 9,60 4,58 37 21,60 24,19 
18 10,20 5,24 38 22,20 25,49 
19 10,80 5,92 39 22,80 26,83 
20 11,40 6,65 40 23,40 28,19 

 
ɇɚ ɪɢɫɭɧɤɟ 6.3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ. 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
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6.3.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 6.4). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 
Ɋɢɫɭɧɨɤ 6.4 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ 𝛼∙ொˑ˔ː.˓.మ௚∙ሺ஻+∑ఋ˄ሻమయ = √ ଵ,ଵ∙ଵ଴ଶଽమଽ,଼ଵ∙ሺହଶሻమయ = ͵,ͷ͵ ˏ. 

       (6.28) 
 
 

Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ʹͷͲ − ʹͳʹ = ͵ͺ ˏ.        (6.29) 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ బ் = బ்ℎˍ˓ = ଷ଼ଷ,ହଷ = ͳͲ,͹͹ ˏ.        (6.30) 

  
ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 

ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ், 

ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹʹͺ ɢ ξ బ் `` = ʹ,ͻ . 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹʹͺ ∙ ͵,ͷ͵ = Ͳ,ͺͲ ˏ.        (6.31) 
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 ℎ௖̀̀ = ξ௖ `` ∙ ℎˍ˓ = ʹ,ͻ ∙ ͵,ͷ͵ = ͳͲ,ʹ͵ ˏ.        (6.32) 
 

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=1648 (ɦ3/ɫ), hɇȻ = 5,0 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc

’’>hɇȻ). 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɨɞɨɛɨɣɧɵɦ ɤɨɥɨɞɰɟɦ. 

 
6.3.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥёɧɧɵɯ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5-10 %. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖̀̀ − ሺℎː˄ + ܼ′ሻ,            (6.33) 

 
ɝɞɟ 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, 𝜎 = ͳ,ͳ; ܼ′ - ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d. 

 ܼ′ = ௤మଶ∙௚ ∙ ( ଵ𝜑మ∙ℎː˄మ − 𝛼𝜎మ∙ℎ೎"మ),             (6.34) 

 
ɝɞɟ 𝜑 –ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 

 

 

ݍ = ொˑ˔ː.˓.஻+∑ఋ˄ = ଵ଴ଶଽହଶ = ͳͻ,͹ͺ ˏమ̝.          (6.35) 
 

  ܼ′ = ͳͻ,͹ͺଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͷଶ − ͳ,ͳͳ,ͳଶ ∙ ͳͲ,ʹ͵ଶ) = Ͳ,͹͹ ˏ. 
 

 

Ɍɨɝɞɚ, ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

 ݀ = ͳ,ͳ ∙ ͳͲ,ʹ͵ − ሺͷ + Ͳ,͹͹ሻ = ͷ,Ͷͺ ˏ. 
 

 

ɇɚɯɨɞɢɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɜɬɨɪɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ: 
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଴ܧ = ʜʞʢ − ʓʜʝ + ݀ = ʹͷͲ − ʹͳʹ + ͷ,Ͷͺ = Ͷ͵,Ͷͺ ˏ.            (6.36) 
  

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ బ் = ʔబℎˍ˓ = ସଷ,ସ଼ଷ,ହଷ = ͳʹ,͵͵ ˏ.           (6.37) 

 
ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ 

ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ், ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹʹ ɢ ξ బ் `` = ʹ,ͻͺ . 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹʹ ∙ ͵,ͷ͵ = Ͳ,͹͹ ˏ.           (6.38) 
  ℎ௖̀̀ = ξ௖ `` ∙ ℎˍ˓ = ʹ,ͻͺ ∙ ͵,ͷ͵ = ͳͲ,ͷͳ ˏ.            (6.39) 

 
  ܼ′ = ଵଽ,଻଼మଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଶమ∙ହమ − ଵ,ଵଵ,ଵమ∙ଵ଴,ହଵమቁ = Ͳ,͹ͺ ˏ. 

 

 

݀ = ͳ,ͳ ∙ ͳͲ,ͷͳ − ሺͷ + Ͳ,͹ͺሻ = ͷ,͹ͻ ˏ. 
 

 

ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
଴ܧ  = ʜʞʢ − ʓʜʝ + ݀ = ʹͷͲ − ʹͳʹ + ͷ,͹ͻ = Ͷ͵,͹ͻ ˏ. 

 
 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ బ் = ʔబℎˍ˓ = ସଷ,଻ଽଷ,ହଷ = ͳʹ,Ͷʹ ˏ. 

 

 

ɉɨ ɝɪɚɮɢɤɭ [4, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 
ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ், 

ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹʹ ɢ ξ బ் `` = ͵,Ͳͳ . 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹʹ ∙ ͵,ͷ͵ = Ͳ,͹͹ ˏ. 
 

 ℎ௖̀̀ = ξ௖ `` ∙ ℎˍ˓ = ͵,Ͳͳ ∙ ͵,ͷ͵ = ͳͲ,͸ʹ ˏ. 
 

 

ܼ′ = ͳͻ,͹ͺଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͷଶ − ͳ,ͳͳ,ͳଶ ∙ ͳͲ,͸ʹଶ) = Ͳ,͹ͺ ˏ.  ݀ = ͳ,ͳ ∙ ͳͲ,͸ʹ − ሺͷ + Ͳ,͹ͺሻ = ͷ,ͻͳ ˏ.  
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Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɹɯ 
ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 3%, ɬɨ ɩɪɢɧɢɦɚɟɦ ݀ = ͷ,ͻͳ ˏ. 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ʞʑ = ʓʜʝ − ݀ = ʹͳʹ − ͷ,ͻͳ = ʹͲ͸,Ͳͻ ˏ.            (6.40) 

 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓             (6.41) 

 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͲ,͸ʹ − Ͳ,͹͹ሻ= Ͷͺ,ͷͲ ˏ.        (6.42) 
 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ Ͷͺ,ͷͲ = Ͷ͵,͸ͷ ˏ.  

 
6.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 

ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ. 

˅ݐ  = Ͳ,ͳͷ ∙ ܸ̝ˉ ∙ √ℎ௖̀,           (6.43) 
 

ɝɞɟ ܸ̝ˉ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 
 

 ܸ̝ˉ = ௤ℎ೎̀ = ଵଽ,଻଼଴,଻଻ = ʹͷ,͹͵ ˏ̝.            (6.44) 

˅ݐ   = Ͳ,ͳͷ ∙ ʹͷ,͹͵ ∙ √Ͳ,͹͹ = ͵,͵ͺ ˏ. 
 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɜɫɩɥɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 
 Σௐ̟ ˇ∙ఊ೎೏Σௐ˅ ˔˒∙ఊ೗೎ ൒  ௡                   (6.45)ߛ

 
 

ɝɞɟ, Σܹ̟ ˇ – ɫɭɦɦɚ ɫɢɥ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ߛ௖ௗ = Ͳ,ͻ; Σܹ˅ ˔˒ – ɫɭɦɦɚ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ; 
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 ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹߛ
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɪɚɫɱɟɬ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ߛ௟௖ = ͳ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɥɹ I 
ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ II  ɤɥɚɫɫɚ, ɪɚɜɟɧ ߛ௡ = ͳ,ʹ. 

ɍɞɟɪɠɢɜɚɸɳɢɟ ɫɢɥɵ: 
ȼɟɫ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ: 
ˎ௡ܩ  = ሺߩ˄ − ሻ˅ߩ ∙ ݃ ∙ ݈˅ ∙ ˅ݐ ∙  ௙,                                                                        (6.46)ߛ
ˎ௡ܩ  = ሺʹ,Ͷ − ͳ,Ͳሻ ∙ ͻ,ͺͳ ∙ Ͷ͵,͸ͷ ∙ ͵,͵ͺ ∙ Ͳ,ͻͷ = ͳͻʹ͹,ͳͻ ɤɇ. 
 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ: 
Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ: 
 ܹ̌ = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ ݈˅ ∙ Ͳ,͹ ∙ (ℎ௖̀̀ − ℎ௖̀) ɤɇ.                                                   (6.47) 
 ܹ̌ = Ͳ,ͷ ∙ ͳ,Ͳ ∙ ͻ,ͺͳ ∙ Ͷ͵,͸ͷ ∙ Ͳ,͹ ∙ ሺͳͲ,͸ʹ − Ͳ,͹͹ሻ = ͳͶ͹ͷ,ͺͻ ɤɇ. 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ˗ܹ = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ ݈˅ ∙ Ͳ,Ͳͷ ∙ (ʡ − ℎ௖̀̀ ) ∙ ௙ߛ = Ͳ,ͷ ∙ ͳ,Ͳ ∙ ͻ,ͺͳ ∙ Ͷ͵,͸ͷ ∙ Ͳ,Ͳͷ ∙ሺͶ͵,ͻͳ − ͳͲ,͸ʹሻ ∙ ͳ = ͵ͷ͸,Ͷ͵, ɤɇ                                                                           (6.48) 
 ʡ = ʜʞʢ − ʞʑ = ʹͷͲ − ʹͲ͸,Ͳͻ = Ͷ͵,ͻͳ  ɦ.                                             (6.49)    
                                                                  
ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
 ܹ˒ = ߙ ∙ ௏̝మ̄ଶ ∙ ˅ߩ ∙ 𝜔 = Ͳ,Ͳ͸ ∙ ଶହ,଻ଷమଶ ∙ ͳ,Ͳ ∙ ͵,͵ͺ = ͸͹,ͳͺ  ɤɇ.                      (6.50) 

ߙ  = ሺͲ,Ͳͷ ÷ Ͳ,Ͳ͹ሻ, ɩɪɢɧɢɦɚɟɦ ߙ = Ͳ,Ͳ͸ 𝜔 = ˅ݐ ∙ ͳ = ͵,͵ͺ ˏ. 
 ீ೙ˎ∙ఊ೎೏ሺௐ̌ +ௐ˗+ௐ˒ ሻ∙ఊ೗೎ = ଵଽଶ଻,ଵଽ∙଴,ଽሺଵସ଻ହ,଼ଽ+ଷହ଺,ସଷ+଺଻,ଵ଼ሻ∙ଵ = Ͳ,ͻͳ                                            (6.51) 

 
0,911,2, ɡɧɚɱɢɬ ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
ɉɪɢɧɢɦɚɟɦ  ߛ௡ = ͳ,ʹ, ɨɩɪɟɞɟɥɹɟɦ ɜɟɫ ɩɥɢɬɵ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ˎ௡ܩ  = ଵ,ଶ∙ሺௐ̌ +ௐ˗+ௐ˒ ሻ∙ఊ೗೎ఊ೎೏ = ଵ,ଶ∙ሺଵସ଻ହ,଼ଽ+ଷହ଺,ସଷ+଺଻,ଵ଼ሻ∙ଵ଴,ଽ = ʹͷ͵ʹ,͸͹                (6.52) 

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ: ݐ˅ = ீ೙ˎሺఘ˄−ఘ˅ሻ∙௚∙௟˅∙ఊ𝑓 = ଶହଷଶ,଺଻ሺଶ,ସ−ଵ,଴ሻ∙ଽ,଼ଵ∙ସଷ,଺ହ∙଴,ଽହ = Ͷ,Ͷͷ  ɦ.                                  (6.53) 
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Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɬɫɹ 4,45 ɦ. 
 
6.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ 
ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
 ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ − ˃ = ʹͳʹ − ͷ,ͻͳ − Ͷ,Ͷͷ − ͵ = ͳͻͺ,͸Ͷ  ɦ,        (6.54) 
 

ɝɞɟ d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; ݐ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; ˃ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, (2÷3)ɦ; 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ʹͷͲ − ͳͻͺ,͸Ͷ = ͷͳ,͵͸  ɦ.                                   (6.55) 
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ B୦˒ˎ = ሺͲ,͸͹ ÷ Ͳ,͹ሻ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ 
ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
ˎ˒ܤ  = Ͳ,͹ ∙ ℎ˒ˎ = Ͳ,͹ ∙ ͷͳ,͵͸ = ͵͸  ɦ.                                                         (6.56) 

 
6.4.3 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɞɪɟɧɚɠ. 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 
20 ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ - 3ɦ. 

 
6.4.4 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
 Ⱦɪɟɧɚɠ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 0,2 ɦ ɫ ɲɚɝɨɦ 3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ݈ଵ = Ͳ,ͳ ∙ ܤ = Ͳ,ͳ ∙ ͵͸ = ͵,͸  ɦ.                                                                    (6.57) 
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6.4.5 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ 

ɱɚɫɬɹɯ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ 
ɞɟɥɹɬ ɧɚ ɫɟɤɰɢɢ ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɹɬ ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ 
ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾ௖ = ܾ +  (6.58)                                                                                                                            ,˅ߜ
 

 ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ,  ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ, ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. ܾ௖ = ͳͲ + Ͷ = ͳͶ, ɦ 
ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ B=36 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 18 ɦ. 

Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɲɜɨɜ 
ɲɢɪɢɧɨɣ 1,5ɦ. 

 
6.4.6 Ȼɵɤɢ 
 
 Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ (ɩɭɧɤɬ 2.1.1). Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 
6.4.7 ɍɫɬɨɢ 
 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ ɨɬɞɟɥɹɸɬ 
ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ. 
 

6.4.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
   
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 20 ɦ, ɨɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 
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Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɦɟɦ ɲɢɪɢɧɨɣ – 3 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,5 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ: 218,64 ɦ; 238,64 ɦ. 

 
6.4.9 Ɋɢɫɛɟɪɦɚ 
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɭɤɪɟɩɥёɧɧɵɣ ɛɟɬɨɧɧɵɦɢ 

ɩɥɢɬɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɜ 
ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ.  

Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɫ ɩɥɢɬɚɦɢ ɪɢɫɛɟɪɦ: 
˓ܮ  = ଴,ସ௡ ∙ ℎ௖̀̀ = ଴,ସ଴,ଵ ∙ ͳͲ,͸ʹ = Ͷʹ,ͷ  ɦ.                                                              (6.59) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɩɨ ɞɥɢɧɟ: 
N=Lɪ/12=42,5/12=3,54, ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɥɢɬ - 4. 
ɒɢɪɢɧɚ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ: ɞɥɹ ɩɟɪɜɨɝɨ ɪɹɞɚ ɬɨɥɳɢɧɚ ɩɥɢɬ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɜɨɞɨɛɨɹ –2,22 ɦ, ɞɥɹ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ– 1,72 
ɦ ɢ ɞɥɹ ɱɟɬɜɟɪɬɨɝɨ – 1,22 ɦ. 

 
6.4.10 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 ܳ˓.˅. = ௏˒ ˑˎ.˅ˇ˘˓.௧˔˓˃˄ + ܳ˒˓ = ଵଶହ଴଴଴଴଴଴଴ହ∙ଷ଴∙ଶସ∙଺଴∙଺଴ + ͸ͺ = ͳ͸Ͷ,Ͷͷ  ɦ3/c.                           (6.60) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ,                                                                             (6.61) 
 

ɝɞɟ Q– ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
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 𝜔˅ˑ − ˒ˎˑщ˃ˇ˟ ˅˞˘ˑˇːˑˆˑ ˑ˕˅ˈ˓˔˕ˋˢ. 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɱɟɬɵɪɟɦ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ 

ɨɞɧɨ ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: 
 ܳଵ ˑ˕˅ = ொ˓.˅.ଶ = ͺʹ,ʹ͵  ɦ3/ɫ.                                                                            (6.62) 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=2 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
204,6 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ∇ʥʑʝ = ʹͲͶ,͸ + ℎଶ = ʹͲͷ,͸ ɦ.                                                                    (6.63) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ʹͷͲ − ʹͲͷ,͸ = ͶͶ,ͶͲ ɦ.                                   (6.64) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ொభ ˑ˕˅ఓ∙√ଶ∙௚∙ʜʑʝ = ଼ଶ,ଶଷ଴,଼∙√ଶ∙ଽ,଼ଵ∙ସସ,ସ଴ = ͹,Ͳ͵ ɦ2 .                                                (6.65) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 2 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ଻,଴ଷଶ = ͵,ͷͳ ɦ2.                                                                                (6.66) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 4 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ 
 𝜔˅ˑ = ܾ ∙ ℎ = ʹ ∙ Ͷ = ͺ ɦ2.                                                                           (6.67) 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ 4 ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɹ h=2ɦ, b=4 ɦ. 

 
6.5 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ, ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 
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6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. ܵ˒ˎ = ͳͳʹʹ,ʹ ˏଶ,  ܵ˄ = ͳʹͻͺ,ͺ ˏଶ.  
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଵଵଶଶ,ଶ∙ଵ଴∙ଽ,଼ଵ∙ଶସ଴଴ଵ଴+ସ = ͳͺͺ͹ʹ,ʹͲ 

ˍʜˏ
 .                                  (6.68) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad. ܻ˒ ˎ = ͷ,͸ͺ  ɦ.  
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ଵଶଽ଼,଼∙ସ∙ଶସ଴଴∙ଽ,଼ଵଵ଴+ସ = ͺ͹͵͸,ͺͶ ̱

ʜˏ.                                              (6.69) 

 ܻ˄ = ͹,͹͹ ɦ. 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃,                                                                                       (6.70) 
 

ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺʹͷͳ − ʹͶͶ + Ͳ,ͷሻ ∙ ͳͲ = ͹ͷ  ɦ2 .            (6.71) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͹ͷ ∙ √͹ͷ ∙ ͻ,ͺͳ = ͵ͷͲ,Ͷͷ ɤɇ.  
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ܳˊ˓ ˃˔˚ = ொˊ௕+ఋ˄ = ଷହ଴,ସଶଵ଴+ସ = ʹͷ,Ͳ͵ 

ˍʜˏ
.                                                                  (6.72) 

 
6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 ܶ˅ = ఘೢ∙௚∙ுమ˅ଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହଵ,ଷ଺మଶ = ͳʹͻ͵͸,ʹͲ ɤɇ/ɦ.                                         (6.73) 
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Ƚɞɟ  ܪ˅ = ʜʞʢߘ − ʞʝʓߘ = ʹͷͲ − ͳͻͺ,͸Ͷ = ͷͳ,͵͸ ˏ.  
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ∙௚∙ுమːଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵସ,ସ଺మଶ = ͳͲʹͶ,ͻͲ ɤɇ/ɦ,                                             (6.74) 

 
ɝɞɟ  ܪː = − ʢʜʐߘ ʞʝʓߘ = ʹͳ͵,ͳ − ͳͻͺ,͸Ͷ = ͳͶ,Ͷ͸ ˏ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 ଷܹ = ܵ ∙ ߛ˅ = ͺͲ,Ͷ ∙ ͻ,ͺͳ = ͹ͺͺ,͹ʹ ɤɇ/ɦ,                                                       (6.75) 
 

ɝɞɟ S − ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ ȺutoCAD. 

 
6.5.3 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ʹͷͲ − ʹͳ͵,ͳ = ͵͸,ͻ  ɦ.                                        (6.76) 
  
Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɢ ɞɪɟɧɚɠɨɦ: ுೌೞு೏ = Ͳ,ͶͲ, ு೏ೝு೏ = Ͳ,ʹͲ, 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͵͸,ͻ = ͳͶ,͹͸ ɦ.                                                           (6.77) 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͵͸,ͻ = ͷ,ͷͶ ɦ.                                                          (6.78) 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒̠                                                                                              (6.79) 
 ˗ܹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͹ͳ,͹ͺ = ͳ͸ͺͷ,ͳ͸  ̱

ʜˏ. 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 



 

84 
 

˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺʹͳ͵,ͳ − ͳͻͺ,͸Ͷሻ = = ͳͶͳ,ͺ ɤɇ.                                                                                                                   (6.80) 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷʹͲ,͵ͺ = ͷͳͲͶ,ͻ͹  ̱

ʜˏ.                         (6.81) 

 
6.5.4 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ Ͷ ∙ tanଶ ቀͶͷ − ଶ଴ଶ ቁ = ͳͻ,͸  ̱

ʜˏమ ,       (6.82) 

 
ɝɞɟ  ːߛ = ͳͲ  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ʹͳ͸ − ʹͳʹ = Ͷ, ɦ 
Ƚɞɟ  𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː∙௣ːଶ = ସ∙ଵଽ,଺ଶ = ͵ͻ,ʹ  ̱

ʜˏ.                                                                           (6.83) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɸɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ 

ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ, ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ ɧɚɧɨɫɨɜ, ɚ 
ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɨɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ 

 ʟ′ˆ˓ = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ ቀͶͷ − ସହଶ ቁ = ͸,ͺ͸  ̱
ʜˏమ,         (6.84) 

 
ɝɞɟ 𝜑ˆ˓ = Ͷͷ°. 

ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 
ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ 

  ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = ሺͳͲ ∙ Ͷ + ͳ͸,ͳ ∙ ͳ͵,͵͸ሻ ∙ ∙ ଶ݃ݐ  ቀͶͷ − ସହଶ ቁ = Ͷ͵,͹  ̱
ʜˏమ .                                                                                   (6.85) 

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹ͵,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͸,ͳ ˍʜˏయ ,                (6.86) 
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ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹ͵,ͷ ˍʜˏయ ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ʹͷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ʹ,Ͷ ˏ; 𝜑ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 𝜑ˆ˓ = Ͷͷ° ; ˅ߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ  = ሺʟ′ˆ˓+ʟ′′ˆ˓ሻଶ ∙ ℎˆ˓ = ଺,଼଺+ସଷ,଻ଶ ∙ ͳ͵,͵͸ = ͵͵͹,͸ʹ  ɤɇ/ɦ.                           (6.87) 

 
6.5.5 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ.Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 ℎ૙ = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଶ,଻ହమଷ଺,ଶହ = Ͳ,͸ͷ ɦ.                                                                  (6.88) 

 ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,͹ͷ ∙ (͵͸,ʹͷ͵,ͳͶ + Ͳ,͸ͷ ʹ )  =   = ͳ͸Ͳ,ͲͶ ̱
ʜˏ
 .                                                                                                            (6.89) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଷ଺,ଶହ଺,ଶ଼ − ଷ଼ ∙ ʹ,͹ͷ = Ͷ,͹ ɦ.                                                 (6.90) 

 
6.6 Ɋɚɫɱɟɬ ɩɥɨɬɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ ɧɚɝɪɭɡɤɢ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  
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Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
Ɍɜ 1,00  12936,20 17,12 221446,74 
Ɍɧ 1,00  1024,90 -4,82 -4938,37 
W3 1,00 Ļ 788,72 13,62 10742,42 
Gɛ 0,95 Ļ 8300,00 -7,77 -64491,00 

Gɩɥ 0,95 Ļ 17928,59 -5,68 -101834,38 
Wɜɡɜ 1,00  5104,97 0,00 0,00 
Wɮ 1,00  1685,16 9,54 16076,44 
Qɡ 0,9 Ļ 22,53 -15,30 -344,69 1,20 ˃ܧ  405,14 4,45 1803,57 ܹ˅ ˑˎː 1,00  160,04 46,61 7459,66 ܧː 1,20  47,04 14,69 690,95 
F ← ĺ 12523,51 
N Ļ 19844,56 
Ɇ Σ 86611,34 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௨௬ = − ே௕ + ଺∙∑ ெ௕మ = − ଵଽ଼ସସ,ହ଺ଷ଺,଴ + ଺∙଼଺଺ଵଵ,ଷଵଷ଺,଴మ = −ͳͷͲ,ʹ͸ ˍʜˏమ ,                     (6.91) 

 
ɝɞɟ  ܰ  – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͻ,ͺͳ ∙ ͷͳ,͵͸ = −ͷͲ͵,͹ͻ ˍʜˏమ ,  (6.92) 

 
ɝɞɟ ߛ௪ = ͻ,ͺͳ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͷͲ − ͳͻͺ,͸Ͷ = ͷͳ,͵͸ ˏ   – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ                                                                   (6.93) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͷͲ,ʹ͸   ˍʜˏమ.                                  (6.94) 

 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͷͳ,͵͸ = −ͷͲ͵,͹ͻ  ̱
ʜˏమ.                                       (6.95) 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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𝜎௬௧ = − ே௕ − ଺∙∑ ெ௕మ = − ଵଽ଼ସସ,ହ଺ଷ଺,଴ − ଺∙଼଺଺ଵଵ,ଷଵଷ଺,଴మ = −ͻͷʹ,ʹʹ  ̱
ʜˏమ.                          (6.96) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ͻͷʹ,ʹʹ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ ͳͶ,Ͷ͸ ∙ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −͸͵Ͷ,ͺ͸  ̱
ʜˏమ,                                                                                 (6.97) 

 
ɝɞɟ ݉௧ = tan  ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ  ଶ, ɝɞɟߙ

ௗ௧ܪ  = ∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ʹͳ͵,ͳ − ͳͻͺ,͸Ͷ = ͳͶ,Ͷ͸  ɦ.                      (6.98) 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͻ,ͺͳ ∙ ͳͶ,Ͷ͸ − ͻͷʹ,ʹʹሻ ∙ Ͳ,͹ͺ = = ͸͵ʹ,ͳʹ  ̱

ʜˏమ .                                                                                                          (6.99) 

 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ͻͷʹ,ʹʹ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ ∙ ͳͶ,Ͷ͸ ∙ Ͳ,͹ͺଶ = −ͳͶͶͷ,ʹ͹ 
ˍʜˏమ .                                                                           (6.100) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͳͶ,Ͷ͸ = −ͳͶͳ,ͺͲ ̱
ʜˏమ .                                          (6.101) 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ  6.3. 

 
Ɍɚɛɥɢɰɚ 6.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -150,26 -952,22 𝜎௫ -503,79 -634,86 𝜏௫௬ 0 632,12 𝜎ଵ -150,26 -141,80 𝜎ଷ -503,79 -1445,27 

 
 

6.7 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕,                                                                              (6.102) 
 

ɝɞɟ 1,2 =݊ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II  
ɤɥɚɫɫɚ; 

 ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ – 1,0 =݈ܿߛ ,ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ –݈ܿߛ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;  

σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
 ܴܾ = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 

ȼ10; 
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 ;ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ – ݀ܿߛ 
 .ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ – 0,9=݀ܿߛ 
 ͳ,ʹ ∙ ͳ ∙ |−ͳͶͶͷ,ʹ͹| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ  
 ͳͺͲ͸,ͷͻ ˍʞ˃ ൑ ͸͹ͷͲ ɤɉɚ. 
 
2) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 𝜎௬௨ < Ͳ, −ͳͷͲ,ʹ͸ ˍʞ˃ < Ͳ. 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨                                                                                          (6.103)ܪ
 ͳͷͲ,ʹ͸ ˍʞ˃ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷͳ,͵͸ = ͳʹͺ,͵ͻ  ɤɉɚ. 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 

 
6.8 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡                                                                                                          (6.104)ߛ

 ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ଷܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 = = ሺͳ͹ͻʹͺ,ͷͻ + + ͺ͵ͲͲ,Ͳ − ͷͳͲͶ,ͻ͹ − ͳ͸ͺͷ,ͳ͸ + ͹ͺͺ,͹ʹ + ʹʹ,ͷ͵ሻ ∙ ∙ Ͳ,͹ + ͳͲͲ ∙ ͵͸,Ͳ = ͳ͹Ͷͻͳ,ͳͻ  ̱
ʜˏ
 ,                                                                                    (6.105) 

 
ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɝɪɚɧɢɬ); ܿ = ͳͲͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = ͵͸,Ͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˃ܧ = ͳʹͻ͵͸,ʹͲ − ͳͲʹͶ,ͻͲ + ͳ͸Ͳ,ͲͶ ++Ͷ͹,ͲͶ + ͶͲͷ,ͳͶ = ͳʹͷʹ͵,ͷͳ  ̱
ʜˏ
 .                                                                         (6.106) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଵ଻ସଽଵ,ଵଽ∙଴,ଽହଵଶହଶଷ,ହଵ∙ଵ,଴ ൒ ͳ,ʹ, ͳ,͵ʹ ൒ ͳ,ʹ. 

 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 

 
7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɨɧɢ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ 

ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ ɫɨɡɞɚɧɢɟ 

ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, 
ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ 
ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɬɟɯɧɢɱɟɫɤɢɯ ɢ 
ɫɚɧɢɬɚɪɧɨ–ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ, ɤɨɬɨɪɵɟ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ 
ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɫɥɭɠɛɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ–ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
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Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɝɪɭɩɩɭ ɩɨ 
ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 

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, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ȽȽ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ, ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ, ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ, 
ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ, ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); 
ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ 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. 
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7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɢɡɥɨɠɟɧɵ ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
• ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
• ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
• ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

• ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

• ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

• ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

• ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

• ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 

• ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ–ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

• ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 
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• ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ 
ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ 
ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ 
ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  

• ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
• ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
• ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
• ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
• ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
• ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.2.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
 
1) Ʉ ɤɚɛɟɥɶɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɧɨɫɹɬɫɹ ɜɫɟ 

ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɷɬɚɠɢ, ɬɨɧɧɟɥɢ, ɲɚɯɬɵ, ɤɚɧɚɥɵ, ɝɚɥɟɪɟɢ, ɷɫɬɚɤɚɞɵ), ɚ 
ɬɚɤɠɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɡɚɤɪɵɬɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ ɢɥɢ 
ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɛɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɰɟɥɢɤɨɦ ɢɥɢ ɩɨ 
ɭɱɚɫɬɤɚɦ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɯɚɦɢ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ. 

2) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ 
ɝɪɚɮɢɤɭ, ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɧɚɱɚɥɶɧɢɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɦɟɫɬ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, 
ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɞɪɭɝɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 
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3) Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɤɢɯ–ɥɢɛɨ ɤɥɚɞɨɜɵɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 

4) ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɵ ɢ ɩɚɪɚ, 
ɦɚɫɥɚ, ɦɚɡɭɬɚ ɢɥɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɚ ɬɚɤɠɟ ɢɯ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ) 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ. 

5) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɧɟ 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɫɬɨɹɧɧɨ ɩɟɪɫɨɧɚɥɨɦ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɥɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ 
ɪɚɛɨɬɵ ɜ ɧɢɯ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

6) ȼ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 50 ɦ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. 

ɇɚ ɞɜɟɪɹɯ ɫɟɤɰɢɨɧɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɭɤɚɡɚɬɟɥɢ 
(ɫɯɟɦɚ) ɞɜɢɠɟɧɢɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɍ ɜɵɯɨɞɧɵɯ ɥɸɤɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɫɬɧɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ 
ɩɪɨɯɨɞɭ ɩɨ ɬɨɧɧɟɥɸ. 

7) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ɋɟɦɨɧɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

8) Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɜɨɞ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɤɚɱɤɭ ɜɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

9) ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɢɯ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚɝɪɟɜɚ. 

10) ȼ ɩɨɦɟɳɟɧɢɹɯ Ⱥɋɍ Ɍɉ, ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫ ɩɚɪɤɟɬɧɵɦɢ 
ɩɨɥɚɦɢ ɞɟɪɟɜɹɧɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɫɧɢɡɭ ɡɚɳɢɳɚɬɶɫɹ ɚɫɛɟɫɬɨɦ ɢ ɨɛɢɜɚɬɶɫɹ 
ɠɟɫɬɶɸ ɢɥɢ ɞɪɭɝɢɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɋɴɟɦɧɵɟ ɧɟɫɝɨɪɚɟɦɵɟ ɩɥɢɬɵ ɢ 
ɰɟɥɶɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɯ ɩɨɞɴɟɦɚ 
ɜɪɭɱɧɭɸ. 

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
7.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɍɪɚɥɶɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɪɟɤɟ ɍɪɚɥ ɜ 2 ɤɦ 

ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɩɨɫɟɥɤɚ ɂɪɢɤɥɢɧɫɤɢɣ.  



 

95 
 

ɂɫɬɨɤ ɪ. ɍɪɚɥ ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɫɤɥɨɧɚɯ ɜɟɪɲɢɧɵ Ʉɪɭɝɥɚɹ ɫɨɩɤɚ ɍɪɚɥɬɚɭ ɜ 
ɍɱɚɥɢɧɫɤɨɦ ɪɚɣɨɧɟ, ɜɩɚɞɚɟɬ ɜ Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ. Ⱦɥɢɧɚ ɪɟɤɢ - 2428 ɤɦ, ɩɥɨɳɚɞɶ 
ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɛɚɫɫɟɣɧɚ 231000ɤɦ². ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ 
ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɜɧɢɧɧɭɸ ɫɬɟɩɶ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ 
ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 37 ɤɦ². ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ ɧɟɪɚɜɧɨɦɟɪɧɚɹ ɢ ɩɪɚɜɚɹ ɱɚɫɬɶ 
ɛɚɫɫɟɣɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɥɟɜɨɣ, ɫɪɟɞɧɢɣ ɭɤɥɨɧ — 0,32 ɦ/ɤɦ, ɲɢɪɢɧɚ ɪɟɤɢ 
ɞɨ 350 ɦ, ɝɥɭɛɢɧɚ ɞɨ 6 ɦ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɜ ɨɫɧɨɜɧɨɦ ɫɧɟɝɨɜɨɟ(ɧɚ 70% ɫɧɟɝɨɜɨɟ). Ɉɫɬɚɥɶɧɨɟ- ɷɬɨ 
ɞɨɠɞɟɜɵɟ ɨɫɚɞɤɢ ɢ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ. 

ɇɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ. ȼɨ ɜɪɟɦɹ ɧɚɜɨɞɧɟɧɢɣ ɡɚɦɟɬɧɨ 
ɪɚɫɲɢɪɹɟɬɫɹ ɪɭɫɥɨ ɍɪɚɥɚ. Ɉɛɵɱɧɨ ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɪɟɱɧɨɣ ɜɨɞɵ 
ɩɪɢɩɚɞɚɟɬ ɧɚ ɚɩɪɟɥɶ-ɦɚɣ. ȼ ɧɚɱɚɥɟ ɧɨɹɛɪɹ ɪɟɤɚ ɧɚɱɢɧɚɟɬ ɡɚɦɟɪɡɚɬɶ ɜ ɜɟɪɯɨɜɶɹɯ. 
ȼ ɧɢɡɨɜɶɹɯ ɍɪɚɥ ɡɚɦɟɪɡɚɟɬ ɜ ɤɨɧɰɟ ɧɨɹɛɪɹ. Ɉɬɨ ɥɶɞɚ ɪɟɤɚ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɜ ɦɚɪɬɟ-
ɚɩɪɟɥɟ. Ʌɟɞɨɯɨɞ ɩɪɨɯɨɞɢɬ ɛɵɫɬɪɨ, ɜ ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɫ ɠɚɪɤɢɦ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢɫɹ ɫɭɯɨɜɟɹɦɢ ɥɟɬɨɦ ɢ 
ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɫ ɭɫɬɨɣɱɢɜɵɦ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +4,3°ɋ ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -34°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 
+35°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 450-500 ɦɦ, ɩɪɢɱɟɦ ɱɚɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɜɟɫɟɧɧɢɣ – ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ ɍɪɚɥ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɬɜɨɪɟ ɹɜɥɹɟɬɫɹ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɟɪɯɧɟɝɨ ɬɟɱɟɧɢɹ ɍɪɚɥɚ ɢ ɟɝɨ ɩɪɢɬɨɤɨɜ, 
ɪɚɫɩɚɲɤɚ ɰɟɥɢɧɧɵɯ ɢ ɡɚɥɟɠɧɵɯ ɡɟɦɟɥɶ, ɜɵɪɭɛɤɚ ɩɨɣɦɟɧɧɵɯ ɢ ɜɨɞɨɪɚɡɞɟɥɶɧɵɯ 
ɥɟɫɨɜ, ɢɫɬɨɳɟɧɢɟ ɜɨɞɧɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɩɪɟɞɩɪɢɹɬɢɣ ɱɟɪɧɨɣ ɢ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. 

ɉɪɨɢɫɯɨɞɢɬ ɡɚɢɥɟɧɢɟ ɪɭɫɥɚ ɢ ɪɚɡɪɭɲɟɧɢɟ ɛɟɪɟɝɨɜɨɣ ɥɢɧɢɢ ɷɬɨɣ 
ɬɪɚɧɫɝɪɚɧɢɱɧɨɣ ɜɨɞɧɨɣ ɚɪɬɟɪɢɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɵɦ ɩɪɢɪɨɞɧɵɦ 
ɨɛɴɟɤɬɨɦ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɫɤɭɞɧɚ 
ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɥɢɦɚɬɚ. ɉɨ ɛɟɪɟɝɚɦ ɪɟɤɢ ɥɟɫ. ɉɪɢɫɭɬɫɬɜɭɸɬ ɬɚɤɢɟ ɜɢɞɵ 
ɞɟɪɟɜɶɟɜ ɤɚɤ ɬɨɩɨɥɶ, ɜɹɡ, ɜɟɬɥɵ. Ɍɚɤ ɠɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɪɢ ɪɭɱɶɟ ɜɵɟɱɟɪɧɨ 
ɨɥɶɲɚɧɢɤɢ ɢ ɛɟɪёɡɨɜɨ-ɨɫɢɧɨɜɵɟ ɤɨɥɤɢ ɩɨ ɨɜɪɚɝɚɦ. Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɬɟɩɧɵɦɢ ɜɢɞɚɦɢ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɨɛɢɬɚɟɬ 53 ɜɢɞɚ 
ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 26 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ,27 ɜɢɞɨɜ ɩɬɢɰ. 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ: 

 ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɤɨɫɭɥɹ ɫɢɛɢɪɫɤɚɹ, ɤɚɛɚɧ; 
 ɩɭɲɧɵɟ - ɡɚɹɰ-ɪɭɫɚɤ, ɫɭɪɨɤ-ɛɚɣɛɚɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɜɨɥɤ, ɨɧɞɚɬɪɚ, 

ɤɭɧɢɰɚ, ɫɬɟɩɧɨɣ ɯɨɪɶ; 
 ɩɬɢɰɵ –ɫɟɪɚɹ ɤɭɪɨɩɚɬɤɚ, ɝɭɫɢ (ɫɟɪɵɣ ɢ ɛɟɥɨɥɨɛɵɣ), ɛɟɪɤɭɬ, 

ɫɬɟɪɜɹɬɧɢɤ.  
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Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɦɟɞɜɟɞɶ, 
ɫɚɩɫɚɧ, ɛɚɥɨɛɚɧ, ɱɟɪɧɵɣ ɚɢɫɬ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ 
ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ ɍɪɚɥ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɫɭɞɚɤ, ɫɨɦ, ɫɚɡɚɧ, ɥɟɳ, 
ɩɥɨɬɜɚ, ɫɢɝ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ 
ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɍɪɚɥɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭI ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  ɜɨɞ ɜ 
ɪ.ɍɪɚɥ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

 
ɇɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 

ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 

 
7.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Уɪɚɥɶɫɤɨɣ ȽЭС ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
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− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
Сɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪ.ɍɪɚɥ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 
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7.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɵɧɨɫɢɦɵɯ 
ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ ɫɬɨɥɛɵ, 
ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ 
ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢɨɫɧɨɜɧɨɣ 
ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% 
ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 
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Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:
           

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

2 Сɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;           

2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ;    2.3
 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ 
ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;         2.4
 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ;         2.5 ɍɱɟɬ 
ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ ɠɭɪɧɚɥɚɯ; 
         

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;     

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
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7.3.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟ 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: 

6.4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = ே∙௤ଵ଴଴% ∙  ɬ,                                                                                              (7.1) ,ߩ

 
ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (583005 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3) 

ܯ  = ே∙௤ଵ଴଴% = ହ଼ଷ଴଴ହ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹ͸ʹ͵ͷ ˕.                                                         (7.2) 

 
6.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ, 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ே∙௤ଵ଴଴% ∙  ɬ,                                                                                               (7.3),ߩ

 
ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (80 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 

ܯ  = ே∙௤ଵ଴଴% = ଼଴∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,͸  ˕.                                                                      (7.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 26235 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,6 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. 

 



 

101 
 

7.3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Уɪɚɥɶɫɤɨɣ ȽЭС ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽЭС ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
 
1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

– ɩɝɬ. ɂɪɢɤɥɢɧɫɤɢɣ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ɍɪɚɥ ɨɬ ɫɛɪɨɫɨɜ ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɝɬ. ɂɪɢɤɥɢɧɫɤɢɣ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
ɍɪɚɥɶɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 : 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 



 

102 
 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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8  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɝɨɞɵ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 8.1 
 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 

119,1 143 143 143 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɑɚɫɵ 3800 3800 3800 3800 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ·ɱ 
452580 543400 543400 543400 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 

1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ·ɱ 

4525,8 5434 5434 5434 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ·ɱ 

448054,2 537966 537966 537966 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ·ɱ 
1183 1219 1253 1286 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 

530,048 655,78 674,071 691,82 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 
88,34 109,29 112,34 115,3 

 

8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 

ɬɪɭɞɚ 255,2 36,47 
ɉɪɨɱɢɟ 274 39,16 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  75,63 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ %, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 15 0,09 

Ɉɬ 16 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 0,2 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
 ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 19,35 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 1,35 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 

ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 0,39 
ɂɬɨɝɨ 

 21,096 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 8,52 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 61,032 61,032 81,86 86,032 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 59,766 59,766 77,26 79,766 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 75,63 75,63 75,63 75,63 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 4,482 4,482 6,545 6,73 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 21,096 21,096 21,096 21,096 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.5 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 8,77 8,77 8,77 8,77 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 230,77 230,77 271,16 278,71 

 
ȼɵɜɨɞ: Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɟɬ ɚɦɨɪɬɢɡɚɰɢɹ, ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ 

ɨɧɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɷɬɨ ɨɛɴɹɫɧɹɟɬ ɪɨɫɬ ɡɚɬɪɚɬ. Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɫɨɫɬɚɜɥɹɸɬ ɦɟɧɶɲɭɸ ɱɚɫɬɶ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɧɢ ɫ 
ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɜɟɥɢɱɢɜɚɸɬɫɹ. ɉɨɬɨɦɭ ɱɬɨ ɪɚɫɬɭɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɨɧɞɵ, 
ɬɨɝɞɚ ɤɚɤ ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨɫɬɨɹɧɧɵ.  

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɫ ɞɟɬɚɥɢɡɚɰɢɟɣ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ 3. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 

 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ
ɨɬɱɢɫɥɟɧɢɹ

ɦɥɧ.ɪɭɛ
26%

Ɋɚɫɯɨɞɵ ɧɚ
ɫɬɪɚɯɨɜɚɧɢɟ

ɦɥɧ.ɪɭɛ
26%

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ
ɡɚɬɪɚɬɵ
ɦɥɧ.ɪɭɛ

33%
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ

ɮɨɧɞɨɜ
ɦɥɧ.ɪɭɛ

2%

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ
ɪɟɝɭɥɢɪɭɸɳɢɯ

ɤɨɦɩɚɧɢɣ
ɦɥɧ.ɪɭɛ

19%

ɇɚɥɨɝ ɧɚ ɜɨɞɭ
ɦɥɧ.ɪɭɛ

4%
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 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 8,7 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 

180,22 180,22 220,5 221,67 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 

178,3 178,3 218,6 222,57 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 8,7 8,7 8,7 8,7 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 
45,7 40,33 37,55 35,6 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 
413,074 407,62 485,42 488,61 

 
Ɂɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɛɵɥɢ ɢɞɟɬ ɪɨɫɬ ɜɵɩɥɚɬ ɩɨ ɇȾɋ, ɚ ɬɚɤ ɠɟ 

ɢɦɭɳɟɫɬɜɟɧɧɨɝɨ ɧɚɥɨɝɚ (ɬ.ɤ. ɤɨɥɢɱɟɫɬɜɨ ɢɦɭɳɟɫɬɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ). Ɍɨɝɞɚ ɤɚɤ, 
ɨɬɱɢɫɥɟɧɢɹ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ (ɬ.ɤ. ɪɨɫɬ ɩɪɢɛɵɥɢ ɧɚ 
ɧɢɯ ɧɟ ɜɥɢɹɟɬ) 

  
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 

1466,7 1492,23 1508,02 1520,02 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 

359,85 455,8 490,04 515,67 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 1465,82 1491,35 1507,14 1519,7 

EBIT(ɩɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ.ɪɭɛ. 1155,71 1182,58 1128,67 1134,37 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 

ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 231,14 236,51 225,73 226,87 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 924,57 946,06 902,94 907,94 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 
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ɇɚ ɪɢɫɭɧɤɟ 8.2 ɩɨɤɚɡɚɧɚ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. 

 
Ƚɪɚɮɢɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 

 
ȼɵɜɨɞ: ȼɵɪɭɱɤɚ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɭɜɟɥɢɱɢɜɚɸɬɫɹ 

ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɬɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɢ ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ ɭɜɟɥɢɱɢɜɚɸɬɫɹ; 
ɩɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɬɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɨ ɭɦɟɧɶɲɚɟɬɫɹ; 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɛɵɥɢ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, 
ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɡɚɜɢɫɢɬ ɨɬ ɝɨɞɚ ɧɚ ɪɹɞɭ ɫ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɧɚɥɨɝɨɦ ɢ 
ɩɪɢɛɵɥɶɸ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ. 

 

8.5 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɍɪɚɥɶɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɍɪɚɥ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 180 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 1277,75 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,43 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 14,9 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 1,5 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 62773,34 
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8.6 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 8.9. 

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2028 2029 2030 2031 2032 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 

ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 
901 1030,9 1030,9 1030,9 1035 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 

5,78 14,8 17,8 12,6 10,7 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

906,78 1045,7 1048,7 1043,5 1045,7 

 
8.7 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
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: 

 ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
 ɐɟɧɚ ɫɛɵɬɚ; 
 ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ.  

ɇɚ ɪɢɫɭɧɤɟ 8.3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɧɚɥɨɝɨɨɛɥɚɠɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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ȼɵɜɨɞ: ɋ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ 
PI. 

 
ɇɚ ɪɢɫɭɧɤɟ 8.4 ɩɪɢɜɟɞɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 
 

 
Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɋ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ, ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
ȼ ɬɚɛɥɢɰɟ 8.10 ɢ ɧɚ ɪɢɫɭɧɤɟ 8.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɭɦɦɚ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

Ɍɚɛɥɢɰɚ 8.10 – ɋɭɦɦɚ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 0 2 4 6 8 10 12 14 

PI,ɪɭɛ 7,28 5,23 3,84 2,89 2,21 1,72 1,37 1,1 

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ȼɵɜɨɞ: ɋ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ 
ɜɟɥɢɱɢɧɵ PI. 
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9 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜ ɪɟɠɢɦɧɨɦ 
ɬɪɟɧɚɠɟɪɟ ɞɢɫɩɟɬɱɟɪɚ 

 
9.1 ȼɜɟɞɟɧɢɟ 

 
 ɋɨɜɪɟɦɟɧɧɚɹ Ƚɗɋ – ɷɬɨ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɣ ɨɛɴɟɤɬ, ɩɨɷɬɨɦɭ ɤ 

ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɡɚɞɚɱɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ – ɩɨɞɝɨɬɨɜɤɚ ɛɭɞɭɳɢɯ 
ɪɚɛɨɬɧɢɤɨɜ ɷɥ.ɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɢɯ 
ɤɜɚɥɢɮɢɤɚɰɢɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɚɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹIT-ɬɟɯɧɨɥɨɝɢɢ. Ɉɞɢɧ ɢɡ ɜɨɩɪɨɫɨɜ ɩɨɞɝɨɬɨɜɤɢ – ɷɬɨ ɨɜɥɚɞɟɧɢɟ 
ɨɫɧɨɜɧɵɦɢ ɧɚɜɵɤɚɦɢ ɪɚɛɨɬɧɢɤɚ ɨɩɟɪɚɬɢɜɧɨɣ ɫɥɭɠɛɵ ɷɥ.ɫɬɚɧɰɢɢ. ɇɚɜɵɤɢ 
ɨɩɟɪɚɬɢɜɧɢɤɚ ɯɨɪɨɲɨ ɨɬɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɬɪɟɧɚɠёɪɚɯ ɞɢɫɩɟɬɱɟɪɚ. 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɬɪɟɧɚɠɟɪɵ ɧɟ ɫɨɜɫɟɦ ɩɨɞɯɨɞɹɬ ɞɥɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɩɪɨɰɟɫɫɚ. Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɧɚ ɛɚɡɟ ɪɟɠɢɦɧɨɝɨ ɬɪɟɧɚɠёɪɚ TWR-12 
ɦɨɞɟɥɢɪɨɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ (ɗɗɋ) ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɰɢɤɥ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɢ ɩɨɞɫɬɚɧɰɢɢ». 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɜɢɪɬɭɚɥɶɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɩɨɡɜɨɥɹɟɬ ɩɪɢɛɥɢɡɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɨɛɭɱɟɧɢɟ ɛɭɞɭɳɢɯ ɷɧɟɪɝɟɬɢɤɨɜ ɤ ɪɟɚɥɶɧɨɣ 
ɪɚɛɨɬɟ ɢɧɠɟɧɟɪɚ ɨɩɟɪɚɬɢɜɧɨɣ ɫɥɭɠɛɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 9.1 - ɋɦɨɞɟɥɢɪɨɜɚɧɧɚɹ ɗɗɋ 
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9.2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɪɟɧɢɪɨɜɤɢ 
 
ȼ ɬɪɟɧɚɠɟɪɟ TWR-12CAD  ɜɵɛɢɪɚɟɦ  ɡɧɚɤ ɷɥɟɦɟɧɬɚ. ȼ ɦɟɧɸ  

ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɥɟɦɟɧɬɵ ɢɡ  ɤɨɬɨɪɵɯ ɦɨɞɟɥɢɪɭɟɬɫɹ ɗɗɋ (ɪɢɫɭɧɨɤ 9.2). 
 

 
Ɋɢɫɭɧɨɤ 9.2 - ɉɚɧɟɥɶ ɷɥɟɦɟɧɬɨɜ 

 
ȼɵɛɢɪɚɟɦ ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɟ ɧɚɦ ɬɪɟɛɭɸɬɫɹ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ 

,ɧɚɠɢɦɚɟɦ ɧɚ ɧɢɯ ɚ ɡɚɬɟɦ ɩɨɥɟ ɧɚɠɚɬɢɹ ɩɪɚɜɨɣ ɤɧɨɩɤɢ ɦɵɲɢ ɩɨɹɜɥɹɟɬɫɹ 
ɤɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ, ɞɚɥɟɟ ɧɚɠɢɦɚɟɦ ɜɫɬɚɜɢɬɶ ɢ ɷɥɟɦɟɧɬ ɩɨɹɜɥɹɟɬɫɹ ( Ɋɢɫɭɧɨɤ 
9.3). 

 
Ɋɢɫɭɧɨɤ 9.3 - ɗɥɟɦɟɧɬ ɫɯɟɦɵ 

 
 Ɇɨɞɟɥɢɪɭɟɦ ɫɯɟɦɭ ɫ ɩɨɦɨɳɶɸ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɩɪɨɢɫɯɨɞɢɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ (ɪɢɫɭɧɨɤ 9.4). 
 

 
Ɋɢɫɭɧɨɤ 9.4 - Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɯɟɦɵ 
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ɋɯɟɦɚ ɫ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɧɚɢɦɟɧɨɜɚɧɢɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.5. 
 

 
Ɋɢɫɭɧɨɤ 9.5 - ɋɯɟɦɚ ɫ ɧɚɢɦɟɧɨɜɚɧɢɹɦɢ 

 
9.3 ɋɨɡɞɚɧɢɟ ɬɪɟɧɢɪɨɜɤɢ 

 
ɋɨɡɞɚɟɦ ɬɪɟɧɢɪɨɜɤɭ ɩɨ ɜɵɜɨɞɭ ɜ ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1. 

Ɇɨɞɟɥɢɪɭɟɦ  ɫɯɟɦɭ ɜ ɩɪɨɝɪɚɦɦɟ TWR-12CAD (ɪɢɫɭɧɨɤ 9.6). 
 

 
Ɋɢɫɭɧɨɤ 9.6 - ɋɨɡɞɚɧɢɟ ɬɪɟɧɢɪɨɜɤɢ ɜ TWR-12CAD 

 
ȼ TWR-12TREN ɜɵɛɢɪɚɟɦ ɫɦɨɞɟɥɢɪɨɜɚɧɧɭɸ ɫɯɟɦɭ ɮɨɪɦɚɬɚ" itm"  ɢ  

ɩɪɨɩɢɫɵɜɚɟɦ  ɫɰɟɧɚɪɢɣ (ɪɢɫɭɧɨɤ 9.7). 
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Ɋɢɫɭɧɨɤ 9.7 - ȼɵɛɨɪ ɫɯɟɦɵ 

 
ɉɪɨɩɢɫɵɜɚɟɦ ɧɚɡɜɚɧɢɟ ɬɪɟɧɢɪɨɜɤɢ. ɉɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚɠɢɦɚɟɦ ɧɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ1. ɉɨɹɜɥɹɟɬɫɹ ɤɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ ɜɵɛɨɪɚ ɞɚɥɶɧɟɣɲɢɯ ɞɟɣɫɬɜɢɣ. 
ȼɵɛɢɪɚɟɦ «Ɉɫɦɨɬɪ» – «Ɉɫɦɨɬɪ ɨɛɳɢɣ» (ɪɢɫɭɧɨɤ 9.8). 

 
 

Ɋɢɫɭɧɨɤ 9.8 - Ɉɛɳɢɣ ɨɫɦɨɬɪ 
 

ɉɨɞɬɜɟɪɠɞɚɟɦ ɩɪɚɜɢɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɜ ɜɫɩɥɵɜɚɸɳɟɦ ɨɤɧɟ. Ɉɬɤɥɸɱɚɟɦ  
ɪɚɡɶɟɞɢɧɢɬɟɥɢ ɢ ɜɤɥɸɱɚɟɦ ɡɚɡɟɦɥɢɬɟɥɢ ( ɪɢɫɭɧɨɤ 9.9). 
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Ɋɢɫɭɧɨɤ 9.9 - ɉɟɪɟɤɥɸɱɟɧɢɹ 

 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɡɚɝɪɚɠɞɟɧɢɹ ɢ 

ɜɵɜɟɲɢɜɚɟɦ ɩɥɚɤɚɬɵ (ɪɢɫɭɧɤɢ 9.10-9.11). 
 

 
Ɋɢɫɭɧɨɤ 9.10 - ȼɵɫɬɚɜɥɟɧɢɟ ɨɝɪɚɠɞɟɧɢɣ 

 

 
Ɋɢɫɭɧɨɤ 9.11 - ȼɵɜɟɲɢɜɚɧɢɟ ɩɥɚɤɚɬɨɜ 
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ɉɪɨɢɡɜɨɞɢɦ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ ȼ101 (ɪɢɫɭɧɨɤ 9.12). 
 

 
Ɋɢɫɭɧɨɤ 9.12 - Ɉɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɞɟɣɫɬɜɢɣ  ɢ ɩɪɨɜɟɪɤɢ ɨɬɫɭɬɫɬɜɢɹ  ɧɚɩɪɹɠɟɧɢɹ 

ɩɟɪɫɨɧɚɥ ɦɨɠɟɬ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ (ɪɢɫɭɧɨɤ 9.13). 
 

 
Ɋɢɫɭɧɨɤ 9.13 - ȼɢɞ ɫɯɟɦɵ ɜ ɤɨɧɰɟ ɬɪɟɧɢɪɨɜɤɢ 

 
Ɂɚɜɟɪɲɟɧɢɟ ɬɪɟɧɢɪɨɜɤɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ ɜɵɯɨɞ (ɪɢɫɭɧɨɤ 

9.14). 
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Ɋɢɫɭɧɨɤ 9.14 - Ɂɚɜɟɪɲɟɧɢɟ ɬɪɟɧɢɪɨɜɤɢ 

 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɬɪɟɧɢɪɨɜɤɢ ɜ ɩɪɨɬɨɤɨɥɟ ɞɚёɬɫɹ ɨɰɟɧɤɚ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ 

ɜ ɛɚɥɥɚɯ(ɪɢɫɭɧɨɤ 9.15) . 
 

 
Ɋɢɫɭɧɨɤ 9.15 - ɉɪɨɬɨɤɨɥ ɬɪɟɧɢɪɨɜɤɢ 

 
9.4 Ɂɚɤɥɸɱɟɧɢɟ 
 
 ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɗɗɋ ɜ ɊɌȾ TWR-12CAD. 
 ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɡɪɚɛɨɬɚɧɵ ɫɰɟɧɚɪɢɣ ɢ ɩɪɨɯɨɠɞɟɧɢɟ 

ɬɪɟɧɢɪɨɜɤɢ ɩɨ ɜɵɜɨɞɭ ɜ ɪɟɦɨɧɬ ɫɢɥɨɜɨɝɨ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɬɪɟɧɚɠɟɪɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɰɢɤɥ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɢ ɩɨɞɫɬɚɧɰɢɢ» 
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 ȼɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɬɪɟɧɚɠёɪɚ ɢ ɜ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ 
ɞɢɫɰɢɩɥɢɧ. 

 Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɧɨɦ ɬɪɟɧɚɠɟɪɟ ɩɨɡɜɨɥɢɬ  ɜɵɩɭɫɤɧɢɤɚɦ ɜɭɡɚ ɛɵɫɬɪɟɟ 
ɩɪɨɣɬɢ ɚɞɚɩɬɚɰɢɸ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

 ɉɨɜɵɫɢɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɛɭɞɭɳɢɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɨɜ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɨɤɥɚɞɵɜɚɥɢɫɶ, ɚ ɬɚɤ ɠɟ   ɛɵɥɢ 

ɨɩɭɛɥɢɤɨɜɚɧɵ ɜ ɫɛɨɪɧɢɤɚɯ ɧɚɭɱɧɨ ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɣ :  
 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ 21 ɜɟɤɟ» (2018 ɝɨɞ);  
 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ 21 ɜɟɤɟ» ( 2019ɝɨɞ) ;   
 IX Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 

«ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ - 2018» ( 2018 ɝɨɞ) ɧɚ ɛɚɡɟ Ʉɚɡɚɧɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ;  

 X Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 
«ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ- 2019» ( 2019 ɝɨɞ) ɧɚ ɛɚɡɟ ɂɪɤɭɬɫɤɨɝɨ 
ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ.  

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɛɵɥɚ ɭɞɨɫɬɨɟɧɚ ɞɢɩɥɨɦɚ ɜɬɨɪɨɣ ɫɬɟɩɟɧɢ ɧɚ ɤɨɧɮɟɪɟɧɰɢɢ 
«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ 21 ɜɟɤɟ » ( 2019 ɝɨɞ). 
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ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ ɩɪɟɞ 
ɌɗɈ 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. 

34. Ɍɪɟɧɚɠɟɪ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɞɢɫɩɟɬɱɟɪɚ TWR12, ɜɟɪɫɢɹ 7.13. 
«Ɋɭɤɨɜɨɞɫɬɜɨ ɨɩɟɪɚɬɨɪɚ, ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɭɫɬɚɧɨɜɤɟ TWR12». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.enert.ru/twr/. 

35. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɁȺɈ «ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ». – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.enert.ru/twr/; 

36. Ɋɨɫɫɢɣɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɫɚɣɬ Ɋɨɫɫɢɣɫɤɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɤɨɦɩɚɧɢɹ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.korung.rushydro.ru/. 

37. ɋɬɚɧɞɚɪɬ ɨɪɝɚɧɢɡɚɰɢɢ ɈȺɈ «ɎɋɄ ȿɗɋ», ɋɌɈ56947007-29.240.30.010-
2008. «ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ. Ɍɢɩɨɜɵɟ ɪɟɲɟɧɢɹ». ɍɬɜɟɪɠɞɟɧɨ ɩɪɢɤɚɡɨɦ ɈȺɈ «ɎɋɄ 
ȿɗɋ» ɨɬ 16.06.2010 №421. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.fsk-
ees.ru/upload/docs/56947007-29.240.30.047-2010.pdf/. 

38. ɇɚɰɢɨɧɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ȽɈɋɌ Ɋ 55608-20 
(ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɪɟɞɚɤɰɢɹ). «ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɨ 
ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ. 
ɉɟɪɟɤɥɸɱɟɧɢɹ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ». ȼɜɟɞɟɧ ɨɬ 01.07.2014. 
– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://gostexpert.ru/data/files/55608-2013/66893.pdf/. 

39. Ⱥɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɞɢɧɨɣ ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɋɢɫɬɟɦɵ». ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
ȿɗɋ Ɋɨɫɫɢɢ ɜ ɨɩɟɪɚɬɢɜɧɨɣ ɡɨɧɟ ɮɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɢɛɢɪɢ(ɈȾɍ-5). 
ȼɜɟɞɟɧ ɨɬ 25.10.2011 №325. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.fsk-
ees.ru/upload/docs/sto_59012820.29.020.005-2011.pdf/.   

http://www.korung.rushydro.ru/upload/iblock/d9e/Rukovodstvo_operatora.doc
http://www.korung.rushydro.ru/
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40. Ɇɢɧɢɫɬɟɪɫɬɜɨ ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (Ɇɢɧɷɧɟɪɝɨ 
Ɋɨɫɫɢɢ), ɩɪɢɤɚɡ №757. «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɪɚɜɢɥ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ 
ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ» ɨɬ 13.09.2018. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://minenergo.gov.ru/node/13262/. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɞɥɹ ɪɟɤɢ ɍɪɚɥ 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ 
1923 12 11 21 1112 184 70 45 21 15 26 29 20 131 
1924 13 32 43 493 145 70 63 58 31 36 16 11 84 
1925 10 9 14 444 202 57 58 50 46 28 25 18 80 
1926 12 12 19 619 250 54 52 32 33 41 24 18 97 
1927 9 8 11 391 186 61 40 25 11 11 11 7 64 
1928 3 7 9 600 163 54 27 19 12 11 15 13 78 
1929 12 10 14 551 161 54 43 28 27 35 34 19 82 
1930 11 11 18 429 154 57 55 33 30 22 18 15 71 
1931 11 10 15 924 207 77 43 28 25 23 30 16 117 
1932 9 25 31 364 195 46 39 21 20 15 14 10 66 
1933 11 10 13 358 305 77 48 37 29 34 22 12 80 
1934 12 20 36 479 160 77 59 38 31 23 17 13 80 
1935 12 11 19 455 178 56 37 47 33 35 32 18 78 
1936 11 11 17 370 137 57 55 41 24 26 12 11 64 
1937 12 10 16 794 222 88 60 37 31 29 22 17 112 
1938 10 9 12 340 325 74 34 29 20 19 17 13 75 
1939 8 8 9 585 279 78 72 35 32 22 19 4 96 
1940 14 10 15 692 203 103 55 30 36 37 40 15 104 
1941 12 11 16 517 205 75 51 42 33 39 48 19 89 
1942 13 10 13 483 199 81 60 29 23 39 31 21 84 
1943 14 13 22 1431 354 80 57 38 31 40 42 20 179 
1944 12 8 9 871 226 93 67 43 40 39 46 16 123 
1945 13 11 12 871 209 35 37 22 21 22 40 18 109 
1946 15 11 15 1243 225 70 49 33 22 32 21 14 146 
1947 10 10 16 371 185 74 40 34 37 41 52 14 74 
1948 13 12 14 385 230 82 51 25 23 30 21 12 75 
1949 12 10 16 818 342 91 58 39 25 27 39 23 125 
1950 10 10 29 856 316 85 62 39 36 34 59 32 131 
1951 12 11 15 367 313 56 51 32 31 31 16 16 79 
1952 13 21 16 435 359 91 81 47 36 30 28 18 98 
1953 12 10 12 221 283 81 45 21 18 20 33 22 65 
1954 16 22 36 311 292 87 81 62 46 43 40 38 90 
1955 15 12 42 1437 351 145 99 73 53 49 43 26 195 
1956 16 13 22 1025 340 88 66 38 33 41 54 20 146 
1957 12 10 15 895 280 61 57 33 29 25 20 14 121 
1958 14 13 19 595 346 71 66 36 38 33 35 18 107 
1959 13 21 25 408 235 81 75 53 36 33 23 16 85 
1960 12 10 13 813 355 79 61 34 30 29 25 10 123 
1961 10 11 26 668 242 53 34 15 14 21 10 16 93 
1962 12 11 17 1640 297 67 67 41 34 38 26 15 189 
1963 12 10 13 822 196 25 23 33 19 21 30 13 101 
1964 13 8 14 1025 144 65 49 24 22 30 44 35 123 
1965 12 11 15 899 283 50 39 34 29 32 25 18 121 
1966 12 14 16 997 249 75 56 35 25 35 20 15 129 
1967 11 10 14 281 182 56 51 38 33 30 14 10 61 
1968 12 9 9 456 286 72 39 20 15 16 21 19 81 
1969 12 11 17 393 268 73 61 54 39 25 30 10 83 
1970 16 13 21 1001 361 89 79 72 45 47 27 31 150 
1971 15 13 18 1002 240 87 65 62 51 41 52 19 139 
1972 12 10 14 867 212 79 70 49 41 33 33 16 120 

ɋɪ.ɦɧɨɝɨɥɟɬ 12 12,1 18 688 245 72 55 37 30 30 29 17  104 



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ ɜ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 
m P Ƚɨɞɵ Qcp. Ƚɨɞɵ Qɩɨɥ Ƚɨɞɵ Qɦɟɠ 
1 2 1955 195 1962 969 1955 56 
2 4 1962 189 1955 894 1954 47 
3 6 1943 179 1943 893 1970 44 
4 8 1970 150 1946 734 1971 42 
5 10 1956 146 1956 683 1950 40 
6 12 1946 146 1970 681 1956 39 
7 14 1971 139 1923 648 1952 38 
8 16 1950 131 1966 623 1959 38 
9 18 1923 131 1971 621 1924 37 
10 20 1966 129 1965 591 1944 37 
11 22 1949 125 1957 588 1943 36 
12 24 1964 123 1950 586 1972 36 
13 25 1960 123 1964 585 1940 36 
14 27 1944 123 1960 584 1941 35 
15 29 1957 121 1949 580 1958 34 
16 31 1965 121 1931 566 1949 34 
17 33 1972 120 1944 549 1969 33 
18 35 1931 117 1945 540 1947 33 
19 37 1937 112 1972 540 1962 33 
20 39 1945 109 1963 509 1934 33 
21 41 1958 107 1937 508 1937 32 
22 43 1940 104 1958 471 1942 32 
23 45 1963 101 1961 455 1925 32 
24 47 1952 98 1940 448 1964 30 
25 49 1926 97 1926 435 1960 30 
26 51 1939 96 1939 432 1966 30 
27 53 1961 93 1952 397 1935 30 
28 55 1954 90 1928 382 1926 30 
29 57 1941 89 1968 371 1933 29 
30 59 1959 85 1941 361 1939 29 
31 61 1924 84 1929 356 1948 28 
32 63 1942 84 1942 341 1946 28 
33 65 1969 83 1951 340 1931 28 
34 67 1929 82 1938 333 1929 28 
35 69 1968 81 1933 332 1957 28 
36 71 1934 80 1969 331 1953 27 
37 73 1925 80 1925 323 1951 27 
38 75 1933 80 1959 322 1923 27 
39 76 1951 79 1934 320 1930 27 
40 78 1928 78 1924 319 1967 27 
41 80 1935 78 1935 317 1936 27 
42 82 1938 75 1948 308 1965 27 
43 84 1948 75 1954 302 1938 24 
44 86 1947 74 1930 292 1968 23 
45 88 1930 71 1927 289 1945 23 
46 90 1932 67 1932 280 1932 23 
47 92 1953 65 1947 278 1961 21 
48 94 1936 64 1936 254 1963 20 
49 96 1927 64 1953 252 1927 19 
50 98 1967 61 1967 232 1928 17 



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (1 ɢɬɟɪɚɰɢɹ) 
Ɇɟɫ. Q 

ɛɵɬ 
Q 

ɢɫɩ 
Q ɥ 

Q 
ɮ 

Q 
ɪɵɛ 

Q 
ɩɨɥ. 

Q 
ɜɨɞɯ 

Q 
ɯ.ɫ. 

Q 
ɜɯɤ 

Q 
ɝɷɫ 

Q 
ɧɛ 

V 
ɧɚɱ(ɤɦ3) 

dV 
V 

ɤɨɧ 
Z ȼȻ 
(ɧɚɱ) 

Z 
ȼȻ(ɤɨɧ) 

Z 
ȼȻ(ɫɪ) ZɇȻ 

H 
ɝɷɫ 

Nɝɷɫ ɗɝɷɫ Nɝɚɪ 

7 41 0 0 1 0 40 3 0 44 43 44 2,20 0,01 2,20 250,00 249,96 249,98 213,02 36,96 14 10051,52 ɜɯɤ 
8 29 0 0 1 0 28 15 0 44 43 44 2,20 0,04 2,16 249,96 249,72 249,84 213,02 36,82 13 10013,52 ɜɯɤ 
9 20 0 0 1 0 19 24 0 44 43 44 2,16 0,06 2,10 249,72 249,35 249,53 213,02 36,52 13 8968,85 ɜɯɤ 
10 19 0 0 1 0 18 25 0 44 43 44 2,10 0,06 2,04 249,35 249,00 249,17 213,20 35,97 13 9781,36 ɜɯɤ 
11 8 0 5 1 0 2 41 0 44 43 44 2,04 0,11 1,93 249,00 248,36 248,68 213,20 35,48 13 9336,34 ɜɯɤ 
12 4 0 5 1 0 -2 156 0 44 154 155 1,93 0,40 1,52 248,36 245,39 246,88 214,56 32,32 43 31843,29 43 
1 3 0 5 1 0 -3 182 0 44 179 180 1,52 0,49 1,04 245,39 239,84 242,62 214,76 27,85 43 30816,12 43 
2 6 0 5 1 0 0 43 0 44 43 44 1,04 0,11 0,93 239,84 238,72 239,28 213,20 26,08 10 7091,98 ɜɯɤ 
3 18 0 0 1 0 17 26 0 44 43 44 0,93 0,07 0,86 238,72 238,62 238,67 213,20 25,47 9 6925,46 ɜɯɤ 
4 369 2 -8 1 0 374 -332 0 44 43 44 0,86 -0,89 1,75 238,62 247,20 242,91 213,02 29,89 11 7865,59 ɜɯɤ 
5 204 1 -12 1 0 214 -172 0 44 43 44 1,75 -0,44 2,19 247,20 249,92 248,56 213,02 35,54 13 9664,33 ɜɯɤ 
6 48 0 0 1 0 47 -5 0 44 43 44 2,19 -0,01 2,20 249,92 250,00 249,96 213,02 36,94 14 9721,14 ɜɯɤ 

 
Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (2 ɢɬɟɪɚɰɢɹ) 
Ɇɟɫ. Q 

ɛɵɬ 
Q 

ɢɫɩ Q ɥ 
Q 
ɮ 

Q 
ɪɵɛ 

Q 
ɩɨɥ. 

Q 
ɜɨɞɯ 

Q 
ɯ.ɫ. 

Q 
ɜɯɤ 

Q 
ɝɷɫ 

Q 
ɧɛ 

V 
ɧɚɱ(ɤɦ3) dV 

V 
ɤɨɧ 

Z ȼȻ 
(ɧɚɱ) 

Z 
ȼȻ(ɤɨɧ) 

Z 
ȼȻ(ɫɪ) ZɇȻ 

H 
ɝɷɫ Nɝɷɫ ɗɝɷɫ Nɝɚɪ 

7 72 0 0 1 0 71 1 0 44 72 73 2,20 0,00 2,20 250,00 249,99 249,99 213,48 36,52 23 16823,17 ɜɯɤ 
8 35 0 0 1 0 34 9 0 44 43 44 2,20 0,02 2,18 249,99 249,84 249,91 213,03 36,88 14 10147,88 ɜɯɤ 
9 32 0 0 1 0 31 12 0 44 43 44 2,18 0,03 2,15 249,84 249,64 249,74 213,03 36,71 14 9122,94 ɜɯɤ 
10 22 0 0 1 0 21 22 0 44 43 44 2,15 0,05 2,09 249,64 249,32 249,48 213,21 36,27 13 9978,93 ɜɯɤ 
11 19 0 5 1 0 13 30 0 44 43 44 2,09 0,08 2,01 249,32 248,85 249,09 213,21 35,88 13 9552,24 ɜɯɤ 
12 4 0 5 1 0 -2 153 0 44 151 152 2,01 0,40 1,62 248,85 246,19 247,52 214,54 32,99 43 31870,36 43 
1 8 0 5 1 0 2 172 0 44 174 175 1,62 0,46 1,15 246,19 241,33 243,76 214,73 29,03 43 31279,64 43 
2 6 0 5 1 0 0 44 0 44 44 45 1,15 0,11 1,04 241,33 239,89 240,61 213,23 27,37 10 7706,47 ɜɯɤ 
3 9 0 0 1 0 8 36 0 44 44 45 1,04 0,10 0,94 239,89 238,62 239,25 213,23 26,02 10 7325,68 ɜɯɤ 
4 585 2 -8 1 0 590 -300 0 44 290 291 0,94 -0,80 1,75 238,62 247,20 242,91 215,21 27,70 69 49801,55 ɜɯɤ 
5 279 1 -12 1 0 289 -171 0 44 118 119 1,75 -0,44 2,19 247,20 249,92 248,56 213,98 34,57 35 25993,85 ɜɯɤ 
6 78 0 0 1 0 77 -5 0 44 72 73 2,19 -0,01 2,20 249,92 250,00 249,96 213,48 36,49 23 16266,55 ɜɯɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 - ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 - ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ  
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ƚɢɞɪɨɬɭɪɛɢɧɧɨɟ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ  

 
Ɍɚɛɥɢɰɚ Ȼ.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 

D1,ɦ 6 6,3 7,1 7,5 8 
ηɬɭɪɛ 0,927 0,927 0,928 0,929 0,929 

N`ɚɝɪ,Ɇȼɬ 73784 81384 103480 115526 131520 
Za  ̀ 1,9 1,8 1,4 1,2 1,1 
Za 2 2 2 2 2 

Nɚɝɪ Ɇȼɬ 71500 71500 71500 71500 71500 
m(∆1) 1,049 1,049 1,050 1,051 1,051 

nc` 109 104 92 87 82 
ncɢɧɯɪ 115,4 107,1 93,8 88,2 83,3 
n1`Hmin 111 109 107 106 107 
n1`Hp 133 129 127 127 127 

n1`Hmax 145 142 140 139 140 
Q1*ƞɪ 1,591 1,443 1,136 1,018 0,895 

ŋɪɚɫɱ 0,945 0,857 0,675 0,605 0,531 
Q1*ƞmax 1,019 0,924 0,727 0,651 0,572 
Q max 0,197 0,178 0,140 0,126 0,111 
Q min 0,257 0,233 0,183 0,164 0,144 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ 

D1,ɦ 5,6 6 6,3 7,1 7,5 
ηɬɭɪɛ 0,925 0,925 0,926 0,927 0,927 

N`ɚɝɪ,Ɇȼɬ 61100 70188 77420 98444 109906 
Za  ̀ 2,3 2,0 1,8 1,5 1,3 
Za 3 3 2 2 2 

Nɚɝɪ Ɇȼɬ 47667 47667 71500 71500 71500 
m(∆1) 1,045 1,046 1,046 1,047 1,048 

nc` 114 107 102 90 86 
ncɢɧɯɪ 125 115,4 115,4 100 90,9 
n1`Hmin 113 112 117 114 110 
n1`Hp 134,3 132,8 139,4 136,1 130,6 

n1`Hmax 147 146 153 149 143 
Q1*ƞɪ 1,217 1,061 1,443 1,136 1,018 
ŋɪɚɫɱ 0,723 0,630 0,857 0,675 0,605 

Q1*ƞmax 0,782 0,681 0,926 0,728 0,652 
Q max 0,226 0,197 0,179 0,141 0,126 
Q min 0,295 0,257 0,233 0,184 0,164 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 - Ƚɍɏ ɬɭɪɛɢɧɵ ɉɅ40ɜ-ȼ-710 

 
Ɋɢɫɭɧɨɤ Ȼ.2 - ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ 

 
Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,64 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ ∙  ʜ 2,13 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,4 Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଶ ଴ܷீ - 15 ȼݐ ଵ ଴ܷଵீ - 5 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ  ஼ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ஼ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ

ɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,39Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,852 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹʹ ∙  ʜ 1,25 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,6 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,7 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ ∙  ʜʝʛ 6,5 Ⱥܫ
ɉɍɋɄ ஼ܷʟ Ͳ,͸͸ ∙ ܷʜʝʛ 66 ȼ 

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ ܼூ 0,081 0,5 ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,35 1,7 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,82Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,95 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 9,85Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ⱦɟɣɫɬɜɢɟ 
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ɨɜ
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ɉ
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

ɁɁȽ 
଴ܷ 

     + + + ଶݐ  +      ଵݐ

଴ܷ ݐ + + +     

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶ ݐଵ + +      

2 ɫɬɭɩɟɧɶ ݐଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      +  

ɂɈ + +      

ɈɌɋ I 

   +     ଶݐ +       ଵݐ

t3 + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      +  
ɂɈ + +      

ɈɌɋ 
   +     ଶݐ +       ଵݐ
t3 + +      

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ   +     ଶݐ +       ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ      +  
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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