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ɋɈɄɊȺɓЁɇɇɕɃ ɉȺɋɉɈɊɌ ȿɇɂɋȿɃɋɄɈɃ Ƚɗɋ 
  

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ................................................................................ ȿɧɢɫɟɣ;          
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ .................................................... Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ; 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ................................................................................ 2800,2 ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................................ 589,8ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  0,1% .........................................23090,9 ɦ3/ɫ; 
 0,01% .........................................27195 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................... 750 ɦ³/ɫ;                                   

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................... ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .................................................................................................. 243 ɦ; 
 Ɏɉɍ .................................................................................................. 244 ɦ; 
 ɍɆɈ ............................................................................................. 228,04 ɦ 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ......................................................................................................... 73,3 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ..................................................................................................... 32,3 ɤɦ3; 

5. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ............................................................................................... 105,6 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ........................................................................................................... 91 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .................................................................................................. 82,8 ɦ; 

6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ .......................................................................................... 3600 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ...................................................................................... 2200 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ..................................... 19,7 ɦɥɪɞ. ɤȼɬ·ɱ; 

7. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ .......................................................................... 150 ɦ / 111 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ....................................................................... 350 ɦ / 111 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ .............................................................................. 270 ɦ / 111 ɦ; 
ɝ) ɜɨɞɨɫɥɢɜɧɚɹ ........................................................................................ 172 ɦ / 111 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ................................................................................. 6×24; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ..................................................................................................... 172 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ...................................................................................... 111 ɦ; 

9.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ......................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 8; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ................................................................... ɫɤɚɥɶɧɨɟ (ɝɪɚɧɢɬ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ .............................. ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫ ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ................................................................. 30 ɦ; 
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10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ........................................................................................ ɊɈ115-ȼ-750; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................ ɋȼɎ-1690/175-64; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ................................................................................ 500 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ................................................................................. 93,8 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .............................................................. Ɍɐ-630000/500-ɍ1; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ .................................................................. 79132,91 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ................................................................... 0,16 ɪɭɛ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ............................................................................................. 7 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 
ɉɨɱɬɢ ɜɫɸɞɭ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɤɚɤ ɧɚɫɟɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬ ɷɧɟɪɝɢɸ 

ɞɜɢɠɭɳɟɣɫɹ ɜɨɞɵ. ɗɬɨɬ ɦɧɨɝɨɨɛɟɳɚɸɳɢɣ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ ɫɬɚɥ ɜ 
ɧɟɞɚɜɧɟɟ ɜɪɟɦɹ ɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦ ɜɨ ɦɧɨɝɢɯ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɢ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɪɟɝɢɨɧɚɯ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɱɢɫɬɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɷɧɟɪɝɢɢ ɜɨɞɵ ɫɧɢɠɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɢɧɨɫɹ ɩɨɥɶɡɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ.  
 Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɜɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɧɢ ɢɦɟɸɬ 
ɛɨɥɶɲɭɸ ɦɚɧɟɜɪɟɧɧɨɫɬɶ, ɯɨɪɨɲɭɸ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɢ ɦɚɥɵɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɧɟ ɬɪɟɛɭɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɞɨɩɭɫɤɚɸɬ ɩɨɥɧɭɸ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɜɟɫɶɦɚ ɲɢɪɨɤɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ. ɗɧɟɪɝɢɹ, 
ɩɪɨɢɡɜɨɞɢɦɚɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɞɟɲɟɜɥɟ, ɱɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 
ɞɨɫɬɚɜɥɹɟɦɚɹ ɬɟɩɥɨɜɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ. 
 ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɨɬɧɨɲɟɧɢɹɯ ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨ 
ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ. ɗɬɚ 
ɨɫɨɛɟɧɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɪɭɩɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɪɟɡɤɢɣ ɩɪɢɪɨɫɬ ɧɚɝɪɭɡɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 
ɚɜɚɪɢɣɧɵɯ ɫɛɨɹɯ ɜ ɫɢɫɬɟɦɟ, ɦɨɠɧɨ ɛɵɫɬɪɨ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɤɥɸɱɟɧɢɟɦ 
ɪɟɡɟɪɜɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɨɤɚɡɚɥɢɫɶ ɨɱɟɧɶ 
ɭɞɨɛɧɵɦɢ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ ɜ ɫɢɫɬɟɦɚɯ, ɜ ɤɨɬɨɪɵɯ ɪɚɛɨɬɚɸɬ ɤɚɤ 
ɬɟɩɥɨɜɵɟ, ɬɚɤ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ. 
Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɨɳɧɨɫɬɢ ɜɧɨɫɹɬ ɨɳɭɬɢɦɵɣ ɜɤɥɚɞ ɜ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɜɫɟɣ ȿɞɢɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫɬɪɚɧɵ. 
  



10 
 

1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 

Ɋɟɤɚ ȿɧɢɫɟɣ — ɷɬɨ ɩɪɢɪɨɞɧɚɹ ɝɪɚɧɢɰɚ ɦɟɠɞɭ ȼɨɫɬɨɱɧɨɣ ɢ Ɂɚɩɚɞɧɨɣ 
ɋɢɛɢɪɶɸ. ɇɚ ɥɟɜɨɦ ɛɟɪɟɝɭ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɡɚɩɚɞɧɨɫɢɛɢɪɫɤɢɟ ɪɚɜɧɢɧɵ, ɚ ɧɚ 
ɩɪɚɜɨɦ ɧɚɱɢɧɚɟɬɫɹ ɝɨɪɧɚɹ ɬɚɣɝɚ. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɫɜɨɟɝɨ ɬɟɱɟɧɢɹ ɨɬ ɢɫɬɨɤɚ ɞɨ 
ɭɫɬɶɹ ȿɧɢɫɟɣ ɩɟɪɟɫɟɤɚɟɬ ɜɫɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɡɨɧɵ ɋɢɛɢɪɢ. Ⱦɥɢɧɚ ɪɟɤɢ ɨɬ ɦɟɫɬɚ 
ɫɥɢɹɧɢɹ Ȼɨɥɶɲɨɝɨ ȿɧɢɫɟɹ ɢ Ɇɚɥɨɝɨ ȿɧɢɫɟɹ — 3487 ɤɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 
ȿɧɢɫɟɹ ɜ ɫɬɜɨɪɟ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 288 200 ɤɦ², ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ 
ɪɟɤɟ ɜ ɫɬɜɨɪɟ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 2800 ɦ³/ɫ.  

ȿɧɢɫɟɣɫɤɚɹ  Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɭɦɟɪɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɹɫɟ ɢ 
ɤɥɢɦɚɬ ɜ ɪɚɣɨɧɟ Ƚɗɋ ɫɭɯɨɣ ɢ ɪɟɡɤɨ - ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ 
ɢɡɦɟɧɟɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɧɹ ɢ ɧɨɱɢ, ɡɢɦɵ ɢ ɥɟɬɚ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ -6,5 °C. ɇɚɢɛɨɥɟɟ ɬɟɩɥɵɣ ɦɟɫɹɰ –ɢɸɥɶ, ɟɝɨ 
ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ +15,7 °C. ȼ ɹɧɜɚɪɟ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɢɝɚɟɦ -30 °C. 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 465 ɦɦ. 

Ȼɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɤɨɥɨ 112 ɞɧɟɣ ɜ ɝɨɞɭ. ȿɧɢɫɟɣ ɜ 
ɪɚɣɨɧɟ ɫɬɜɨɪɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɧɶɨɧ, ɫ ɤɪɭɬɵɦɢ 
ɛɟɪɟɝɚɦɢ, ɫɥɨɠɟɧɧɵɦɢ ɢɡ ɤɪɟɩɤɢɯ ɬɪɟɳɢɧɨɜɚɬɵɯ ɝɪɚɧɢɬɨɜ.. 

ȿɧɢɫɟɣɫɤɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɞɜɚɞɰɚɬɢ ɬɪɟɯ ɤɢɥɨɦɟɬɪɚɯ ɨɬ ɝɨɪɨɞɚ 
Ʉɪɚɫɧɨɹɪɫɤɚ. ȼɵɛɪɚɧɧɵɣ ɫɬɜɨɪ ɧɚ ɪɟɤɟ ȿɧɢɫɟɣ ɧɚɯɨɞɢɬɶɫɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 
ɊȾɍ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 50 ɥɟɬ ɫ 1918 ɩɨ 19678ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ.1. 

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

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ , ˏ ܹ, ɤɦଷ 𝑧ɇȻ, ɦ ܳ, ɦଷ/ܿ 𝑧ɇȻ, ɦ ܳ, ɦଷ/ܿ 

135 0 135 0 135 0 
170 9 137 723 137 900 
200 20.5 139 1480 139 1850 
222 35 141 2320 141 2900 
234 49 143 3240 143 4050 

240,5 65 145 4360 145 5450 
243 73.3 147 5600 147 7000 
244 78 149 7120 149 8900 
222 35 151 8880 151 11100 

 
  

https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9_%D0%95%D0%BD%D0%B8%D1%81%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D1%8B%D0%B9_%D0%95%D0%BD%D0%B8%D1%81%D0%B5%D0%B9
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Ɋɢɫɭɧɨɤ 1.1–Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2–Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
1.2 ɂɧɠɟɧɟɪɧɨ–ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɨɫɬɨɱɧɭɸ ɨɤɪɚɢɧɭ Ɂɚɩɚɞɧɨ-

ɋɢɛɢɪɫɤɨɣ ɪɚɜɧɢɧɵ, ɱɚɫɬɶ ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ ɢ Ⱥɥɬɚɟ-ɋɚɹɧɫɤɨɣ 
ɝɨɪɧɨɣ ɫɬɪɚɧɵ. ȼ ɪɟɥɶɟɮɟ ɱɟɬɤɨ ɜɵɞɟɥɹɸɬɫɹ ɬɪɢ ɝɨɪɧɵɟ ɡɨɧɵ: ɫɟɜɟɪɧɚɹ, 
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ɰɟɧɬɪɚɥɶɧɚɹ ɢ ɸɠɧɚɹ. ɋɚɦɚɹ ɜɵɫɨɤɚɹ ɬɨɱɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ — ɩɢɤ 
Ƚɪɚɧɞɢɨɡɧɵɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ Ʉɭɪɚɝɢɧɫɤɨɦ ɪɚɣɨɧɟ. Ɉɤɨɥɨ 1/5 ɬɟɪɪɢɬɨɪɢɢ ɤɪɚɹ 
ɧɚɯɨɞɢɬɫɹ ɡɚ ɋɟɜɟɪɧɵɦ ɉɨɥɹɪɧɵɦ ɤɪɭɝɨɦ. ɋɚɦɚɹ ɫɟɜɟɪɧɚɹ ɬɨɱɤɚ ɤɪɚɹ — ɦɵɫ 
ɑɟɥɸɫɤɢɧɚ — ɹɜɥɹɟɬɫɹ ɫɟɜɟɪɧɨɣ ɨɤɨɧɟɱɧɨɫɬɶɸ Ɋɨɫɫɢɢ ɢ Ⱥɡɢɚɬɫɤɨɝɨ ɦɚɬɟɪɢɤɚ. 

ȼ ɤɪɚɟ ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɛɨɥɟɟ 95 % ɪɨɫɫɢɣɫɤɢɯ ɡɚɩɚɫɨɜ ɧɢɤɟɥɹ ɢ 
ɩɥɚɬɢɧɨɢɞɨɜ, ɛɨɥɟɟ 20 % ɡɨɥɨɬɚ, ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɩɚɫɵ ɤɨɛɚɥɶɬɚ, ɧɟɮɟɥɢɧɨɜɵɯ 
ɪɭɞ, ɦɚɝɧɟɡɢɬɨɜ, ɢɫɥɚɧɞɫɤɨɝɨ ɲɩɚɬɚ, ɬɨɧɤɢɯ ɤɜɚɪɰɟɜɵɯ ɩɟɫɤɨɜ, ɬɭɝɨɩɥɚɜɤɢɯ 
ɝɥɢɧ, ɝɪɚɮɢɬɚ, 63 ɜɢɞɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɞɪɭɝɢɯ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. 
 
 1.3 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2015) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 8 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
  
 1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
 ȿɧɢɫɟɣɫɤɚɹ Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ Ɉɗɋ ɋɢɛɢɪɢ. 

Ɏɢɥɢɚɥ ɈȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ Ɋɟɫɩɭɛɥɢɤɢ Ɍɵɜɚ» (Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ) 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ Ɋɟɫɩɭɛɥɢɤɢ Ɍɵɜɚ. 
Ɏɢɥɢɚɥ ɫɨɡɞɚɧ ɜ 2003 ɝɨɞɭ. ȼɯɨɞɢɬ ɜ ɡɨɧɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɏɢɥɢɚɥɚ 
ɈȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɢɛɢɪɢ. 
ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ Ɏɢɥɢɚɥɚ ɈȺɈ «ɋɈ ȿɗɋ» Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ ɧɚɯɨɞɹɬɫɹ 
20 ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ ɫɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɶɸ 15873,50 Ɇȼɬ, 260 ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110-
500 ɤȼ, 418 ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

Ɉɗɋ ɋɢɛɢɪɢ ɝɪɚɧɢɱɢɬ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ ɍɪɚɥɚ, ȼɨɫɬɨɤɚ, Ʉɚɡɚɯɫɬɚɧɚ, 
Ɇɨɧɝɨɥɢɢ ɢ Ʉɢɬɚɹ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɣ 
ȿɗɋ Ɋɨɫɫɢɢ. 

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ, 
Ȼɪɚɬɫɤɚɹ Ƚɗɋ , ɍɫɬɶ-ɂɥɢɦɫɤɚɹ Ƚɗɋ ,Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ, Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ 
Ʉɪɚɫɧɨɹɪɫɤɚɹ ȽɊɗɋ-2. 

 
1.5 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

  
 ȼɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɫɥɟɞɭɸɳɢɟ 
ɫɬɚɧɰɢɢ: 

– Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ. 

http://so-ups.ru/index.php?id=1403
http://so-ups.ru/index.php?id=1402
http://so-ups.ru/index.php?id=1788
http://so-ups.ru/index.php?id=1401
http://so-ups.ru/index.php?id=1399
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ. 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 5472 ɱ. 
ɇɉɍ ɝɢɞɪɨɭɡɥɚ: ܼ = ʹͶ͵,Ͳ ˏ. 
ȾɇɈ ɝɢɞɪɨɭɡɥɚ: ܼ = ͳ͵ͷ,Ͳ ˏ. 

 Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (1ɩ, ɬɚɛɥɢɰɚ 1.2, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȿɧɢɫɟɣ ɡɚ ɩɟɪɢɨɞ 1918-1967 
ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ.1. 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ܳ, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 6 6 5 27 33 57 43 37 32 18 11 9 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 11 17 9 90 -110 0 0 0 0 71 55 45 

 
ɋɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ 

ɷɧɟɪɝɢɢ»). 
 

2.1.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɋɚɡɞɟɥɢɦ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ. Ʉ ɩɟɪɢɨɞɭ 
ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ: IV, V, VI , VII , VIII , IX . Ʉ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ: X ,XI , XII , I, II , III . 

ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 2.1: 

 P = mn + ͳ,  (2.1) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, 
ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

m ɪ,% Ƚɨɞɵ Q ɫɪɟɞ Ƚɨɞɵ Q ɩɨɥ Ƚɨɞɵ Q ɦɟɠ 
1 2,0 1957 4203 1957 7081 1933 1587 
2 3,9 1943 3924 1943 6358 1939 1524 
3 5,9 1945 3548 1945 5865 1943 1491 
4 7,8 1939 3444 1931 5746 1941 1465 
5 9,8 1930 3428 1949 5674 1926 1449 
6 11,8 1949 3389 1930 5420 1942 1406 
7 13,7 1931 3352 1938 5371 1935 1333 
8 15,7 1938 3312 1939 5365 1930 1327 
9 17,6 1934 3219 1937 5294 1957 1325 
10 19,6 1941 3216 1934 5262 1956 1281 
11 21,6 1935 3214 1925 5156 1938 1253 
12 23,5 1933 3184 1935 5095 1951 1239 
13 25,5 1925 3134 1929 4970 1920 1237 
14 27,5 1937 3097 1941 4966 1945 1231 
15 29,4 1920 3071 1946 4933 1947 1223 
16 31,4 1946 3043 1920 4906 1934 1175 
17 33,3 1929 2996 1960 4845 1946 1153 
18 35,3 1960 2937 1927 4783 1952 1138 
19 37,8 1927 2861 1933 4782 1921 1123 
20 39,2 1956 2773 1964 4684 1925 1113 
21 41,2 1961 2755 1966 4639 1953 1109 
22 43,1 1951 2752 1961 4620 1950 1106 
23 45,1 1966 2751 1955 4361 1949 1105 
24 47,1 1964 2748 1948 4304 1948 1096 
25 49,0 1948 2700 1959 4284 1962 1069 
26 51,0 1950 2691 1950 4276 1940 1043 
27 52,9 1955 2662 1956 4265 1958 1041 
28 54,9 1959 2636 1951 4265 1924 1031 
29 56,9 1942 2623 1944 4204 1932 1030 
30 58,8 1921 2612 1921 4102 1960 1030 
31 60,8 1926 2594 1967 4081 1929 1021 
32 62,7 1944 2593 1932 4057 1944 1019 
33 64,7 1932 2544 1919 4013 1954 1018 
34 66,7 1952 2534 1954 3980 1936 1017 
35 68,6 1967 2528 1952 3930 1965 1011 
36 70,6 1947 2521 1953 3904 1963 1004 
37 72,5 1953 2507 1962 3858 1918 991 
38 74,5 1954 2499 1942 3839 1959 989 
39 76,5 1919 2469 1947 3818 1967 975 
40 78,4 1962 2463 1918 3800 1923 972 
41 80,4 1924 2392 1963 3769 1955 962 
42 82,4 1963 2386 1924 3755 1931 959 
43 84,3 1936 2358 1923 3740 1927 940 
44 86,3 1958 2357 1926 3721 1928 935 
45 88,2 1923 2356 1936 3700 1919 925 
46 90,2 1918 2324 1958 3674 1937 900 
47 92,2 1928 2254 1928 3573 1922 897 
48 94,1 1922 2251 1922 3510 1961 891 
49 96,1 1965 1915 1965 2820 1966 864 
50 98,0 1940 1890 1940 2738 1964 813 
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Ɂɚ ɫɪɟɞɟɧɟɜɨɞɧɵɣ  ɩɪɢɧɢɦɚɟɦ 1948 ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 49,0 %.ɬɚɤ ɤɚɤ 
ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɬɨɝɨ ɝɨɞɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 1950 ɝɨɞɚ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 51,0%   

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=50%) 
 ʙʛ = Qɦଵଽ଺ଶQɦଵଽସ଼ = ͳͲ͸ͻͳͲͻ͸ = Ͳ,ͻ͹,  (2.2) 

 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%) 
 ʙʛ = Qɦଵଽ଺ଵQɦଵଽଶଶ = ͺͻͳͺͻ͹ = Ͳ,ͻͻ,  (2.3) 

 ʙʞ = Qɩଵଽ଺ଵQɩଵଽସ଻ = ͵ͷͳͲ͵ͷ͹͵ = Ͳ,ͻͺ,  (2.4) 

 
Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɡɤɢ ɢɥɢ ɪɚɜɧɵ ɟɞɢɧɢɰɟ, ɬɨ 

ɩɪɢɦɟɧɹɬɶ ɢɯ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. 
ɉɨɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɟɧɟɜɨɞɧɨɝɨ (1948) ɢ ɦɚɥɨɜɨɞɧɨɝɨ (1922) ɥɟɬ 

ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3- Ⱦɚɧɧɵɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ. 

ɝɨɞ 1922 607 630 689 2757 5905 4414 3256 3200 2500 1450 856 743 2251 

1948 969 1023 1041 3353 7237 5320 3447 3563 2905 1706 996 839 2700 

 

Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.1.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɥɹ ɞɜɭɯ 

ɩɟɪɢɨɞɨɜ: ɜɟɫɟɧɧɟ-ɥɟɬɧɟɝɨ ɢ ɨɫɟɧɧɟ-ɡɢɦɧɟɝɨ. 
ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɢɪɨɫɬɚ 

ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɪɢɪɨɫɬɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɂɧɬɟɝɪɚɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɧɠɢɪɨɜɚɧɢɹ 
ɦɨɳɧɨɫɬɢ ɩɨ ɭɛɵɜɚɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪɚɳɟɧɢɹɦ 
ɧɚɝɪɭɡɤɢ ɢ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɵɯ ɡɨɧɚɯ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ 

Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 

 
P ɡɢɦɚ P ɥɟɬɨ P ɡɢɦɚ ɗ ɡɢɦɚ P ɥɟɬɨ ɗ ɥɟɬɨ 

t Ɇȼɬ Ɇȼɬ Ɇȼɬ ɦɥɧ. ɤȼɬ∙ɱ Ɇȼɬ ɦɥɧ. ɤȼɬ∙ɱ 
1 2380 7265 26 0,026 2 0,002 
2 5359 7230 41 0,057 11 0,020 
3 5350 7215 62 0,119 43 0,115 
4 5319 7194 75 0,169 48 0,138 
5 5313 7181 139 0,490 50 0,148 
6 5311 7117 140 0,499 57 0,187 
7 5305 7116 156 0,609 65 0,243 
8 5297 1700 201 0,965 67 0,263 
9 5294 7050 215 1,096 85 0,420 
10 5277 7041 234 1,288 107 0,643 
11 5254 7022 240 1,349 122 0,808 
12 5239 7016 240 1,355 128 0,874 
13 5234 7016 264 1,657 147 1,121 
14 5215 6992 365 3,078 173 1,495 
15 5188 6891 384 3,367 326 3,779 
16 5036 6872 519 5,515 419 5,279 
17 4942 6737 630 7,415 523 7,034 
18 4839 6626 722 9,062 607 8,551 
19 4755 6534 833 11,171 704 10,398 
20 4657 6423 838 11,276 727 10,863 
21 4634 6418 885 12,257 799 12,365 
22 4563 6371 915 12,923 805 12,508 
23 4556 6341 943 13,555 816 12,761 
24 4545 6313 7091 161,111 5239 118,916 

 
2.1.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɝɨɞɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
Ƚɪɚɮɢɤɢ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɍɚɛɥɢɰɚ 2.5 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

1 7232 6848 
2 6988 6615 
3 6566 6211 
4 6078 5745 
5 5656 5341 
6 5412 5108 
7 5412 5108 
8 5656 5341 
9 6078 5745 
10 6566 6211 
11 6988 6615 
12 7232 6848 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

2.1.4 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ʒܰЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅, (2.5)ܪ
 
ɝɞɟ     kN– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,6; ܳ˒˓ଽ଴%- ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ;      ܪʒЭʠ˒ˑˇ˅ −ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
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˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ൯ − ∆ℎ, (2.6) 
 

ɝɞɟ   Zʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ Zʜʐ(ܳʜʐሺݐሻ൯ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆h - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,Ͷ ɦ. 
 Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
 ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅, (2.7)ܪ
 
ɝɞɟ     Qʑʤʙ −ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
2.6. 

 
Ɍɚɛɥɢɰɚ 2.6 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

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

Qɛɵɬ90% 607 630 689 2757 5905 4414 3256 3200 2500 1450 857 743 
Qɜɯɤ 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 

Qɮɢɥɶɬɪ 1 1 1 1 1 1 1 1 1 1 1 1 

Qɢɫɩɚɪɟɧ 6 6 5 27 33 57 43 37 32 18 11 9 
Qɥɟɞ 11 17 9 90 -110 0 0 0 0 71 55 45 

ɫɭɦ.ɩɨɬɟɪɶ 18 24 15 118 -6 128 114 108 103 90 67 55 
Qɩɨɥ.ɛɵɬ 589 606 674 2639 5911,00 4286 3142 3092 2397 1360 790 688 

Zɜɛ, ɦ 243 243 243 243 243 243 243 243 243 243 243 243 

Zɧɛ, ɦ 136,7 136,7 136,9 141,7 147,4 144,9 142,7 142,6 141,2 138,7 137,2 136,9 
ɇɩɨɥ, ɦ 106 106 106 101 95,143 98 100 100 101 104 105 106 

Nɜɨɞɨɬ(ɛɵɬ) 537 552 613 2290 4837,13 3602 2698 2658 2091 1215 716 625 
Qɜɯɤ 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 

Zɜɛ, ɦ 243 243 243 243 243 243 243 243 243 243 243 243 

Zɧɛ, ɦ 139,1 139,1 139,1 139,1 139,1 139,1 139,1 139,1 139,1 139,1 139,1 139,1 
ɇɜɯɤ 104 104 104 104 104 104 104 104 104 104 104 104 
Nɜɯɤ 1336 1336 1336 1336 1336 1336 1336 1336 1336 1336 1336 1336 

Nɜɨɞ-Nɜɯɤ -799 -784 -723 954 3502 2266 1363 1322 755 -121 -620 -710 

  
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
2.1.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 

ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 
 
ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  
-ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
- ɨɬɦɟɬɤɢ ∇ʢʛʝ; 
- ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2 ɩɪɟɞɫɬɚɜɥɟɧ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 

ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ, 1 ɢɬɟɪɚɰɢɹ.  
ɉɪɨɜɟɞɹ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɢ 

ɪɚɡɦɟɫɬɢɜ ɢɡɛɵɬɤɢ ɦɨɳɧɨɫɬɢ ɧɚɞ ɥɢɧɢɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ∑delN =ʹʹͲͲ ʛʑ˕, ɛɵɥ ɩɪɨɜɟɞɟɧ ȼɗɊ ɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɨɬɦɟɬɤɢ ɢ 
ɨɛɴɟɦɵ ɫɨɲɥɢɫɶ, ɜɜɢɞɭ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɦɨɳɧɨɫɬɢ, Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɨɛɪɵɜɢɫɬɨ. ɉɨɞɧɢɦɚɟɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɨɫɥɟ ɩɨɞɧɹɬɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ 
Ⱥ.3 ɩɪɢɜɟɞɟɧ ɜɟɪɧɵɣ ɪɚɫɱɟɬ, 2 ɢɬɟɪɚɰɢɹ. 
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2.1.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

 
Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱёɬ ɢɫɩɨɥɶɡɭɹ ɩɨɥɟɡɧɵɟ 
ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɞɥɹ Ɋ50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ɋɚɛɨɬɚɟɦ ɩɨ ɬɟɦ ɠɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɦɨɳɧɨɫɬɹɦ, ɫɪɚɛɚɬɵɜɚɹɫɶ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ȼ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ, ɬɚɛɥɢɰɚ Ⱥ,4 ɩɪɟɞɫɬɚɜɥɟɧ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ 
ɝɨɞɭ, 1 ɢɬɟɪɚɰɢɹ. ɋɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 
ɞɜɭɯ ɪɚɫɱёɬɨɜ (ɪɢɫɭɧɨɤ 2.4). 

ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɞɨɩɭɫɬɢɦɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ Ƚɗɋ, ɪɚɫɯɨɞ 
Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɬ.ɟ. 
ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɥɢɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɦ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ. 
 Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
2.4. 
 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ȼɚɥɚɧɫ Ɇɨɳɧɨɫɬɟɣ 

 
 ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɛɭɞɟɬ ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɭɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ. 

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɬɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɫɨɫɬɚɜɥɹɟɬ 
8% ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
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ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ:  

 ˖ܰ˔˕ = ˓ܰ˃˄ + ːܰ˃ˆ˓.˓ˈˊ,, (2.8) 
 ˖ܰ˔˕ = ʹͺͷͲ + ͹ͷͲ ≈ ͵͸ͲͲ ʛʑ˕. 
 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7 ɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5 
 
Ɍɚɛɥɢɰɚ 2.7- Ɍɚɛɥɢɰɚ ɪɟɡɭɥɶɬɚɬɨɜ 

Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 

Ƚɗɋ, Ɇȼɬ 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, Ɇȼɬ 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɜɫɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, 

Ɇȼɬ 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 

Ƚɗɋ, Ɇȼɬ 

ɇɚɝɪɭɡɨɱɧɵɣ 
ɪɟɡɟɪɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, Ɇȼɬ 

2200 2850 144,6 44 280 

2200 2557 139,8 44 280 

2200 2130 131,3 44 280 

2200 1850 121,6 44 280 

2200 1550 113,1 44 280 

2200 1500 108,2 44 280 

2200 1500 108,2 44 280 

2200 1550 113,1 44 280 

2200 1850 121,5 44 280 

2200 2130 131,3 44 280 

2200 2555 139,7 44 280 

2200 2850 144,6 44 280 
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Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ  
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
  
Ⱦɥɹ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ 
ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɪɚɫɯɨɞɭ ɢ ɧɚɩɨɪɭ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ (243 ɦ), ɧɢɠɧɟɣ – ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ (228,07 ɦ). 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 
ɇȽɗɋሺQȽɗɋሻ = zɜɛ(Vɫɪɚɛ൯ − zɧɛሺQɧɛሻ − ∆hɜɫ, (3.1) 
 

ɝɞɟ     zɜɛ(Vɫɪɚɛ൯ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  Vɫɪɚɛ ɨɬ ɇɉɍ ɞɨ ɍɆɈ;  zɧɛሺQɧɛሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ Qɧɛ; ∆hɜɫ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
– ɨɝɪɚɧɢɱɟɧɢɟ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ ɩɨ ɭɫɥɨɜɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (QʒЭʠ୫୧୬ = ͹ͷͲ ˏଷ/˔); 
– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 Nɭɫɬ

ɪ = kN ∙ QȽɗɋ ∙ ɇȽɗɋ, (3.2) 
 
ɝɞɟ    kN– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); 

– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 

 QȽɗɋ = QȽɗɋ
୫ୟ୶ ∙ √HȽɗɋHɪ

,   (3.3) 

 
ɝɞɟ    QȽɗɋ

୫ୟ୶ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɪɢɫɭɧɤɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ QɇȻ, ɦଷ
ɫ⁄  zɧɛ, ɦ H∇ɇɉɍ, ɦ ʜ∇ɍɆɈ,ˏ ʜ˓, ɦ HȽɗɋ, ɦ QȽɗɋ, ɦଷ

ɫ⁄  HȽɗɋ, ɦ QȽɗɋ, ɦଷ
ɫ⁄  

0 135,4 107,6 92,7 101,2 99,0 4199,0 92,0 4646,5 
720 137,4 105,6 90,7 99,2 98,0 4241,9 91,0 4621,2 
1480 139,4 103,6 88,7 97,2 97,0 4285,6 90,0 4595,7 
2320 141,4 101,6 86,7 95,2 96,0 4330,3 89,0 4570,1 
3240 143,4 99,6 84,7 93,2 95,0 4375,8 88,0 4544,4 
4360 145,4 97,6 82,7 91,2 94,0 4422,4 87,0 4518,5 
5600 147,4 95,6 80,7 89,2 93,0 4469,9 86,0 4492,5 
7120 149,4 93,6 78,7 87,2 92,0 4518,5 85,0 4466,3 
8880 151,4 91,6 76,7 85,2 91,0 4568,2 84,0 4439,9 
11200 153,4 89,6 74,7 83,2 90,0 4618,9 82,0 4386,7 

0 135,4 107,6 92,7 101,2 99,0 4199,0 92,0 4646,5 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
௠௔௫ܪ  = ͳͲͷ,͸ɦ;  
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– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: ܳ୫ୟ୶ = ͶͷͳͶ,͸ ɦଷ

ɫ⁄ ;  
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
 Hɪ = ͻͳ ɦ; 
 

 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 

 H୫୧୬ = ͺʹ,ͺ ɦ.  
  

3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 

2) ɨɬɧɨɲɟɧɢɟ ୌౣi౤ୌౣa౮ = 82,8
115

=0,6 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ; 

3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɊɈ115-ȼ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2– ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ115-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 115 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,6 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 75 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,927 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q'1max, ɥ/ɫ 900 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 0,12-0,15 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,515 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬ ɦɨɞɟɥɶɧɵɯ ɤ ɧɚɬɭɪɧɵɦ. ɇɚ Ƚɍɏ 
ɧɚɦɟɱɚɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɫɹ ɥɢɧɢɹ ɱɟɪɟɡ 
ɨɩɬɢɦɭɦ ɄɉȾ. 
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Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɩɨ 
ɮɨɪɦɭɥɟ: 
 

ηɬ = ͳ − (ͳ − ηɦ൯ ൮ሺͳ − εሻ + ε ∙ √DଵɦDଵఱ √ɇɦ

ɇɪ
Nభబ √νɧ

νɦ

ఱ ), (3.4) 

 
ɝɞɟ    ηɦ, Dଵɦ, ɇɦ– ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ɇɪ

N– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
νɦ, νɧ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 

ε −ɞɥɹ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ 
ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɪɚɜɟɧ Ͳ,͹ͷ. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N′ɚ = ͻ,ͺͳ ∙ Qଵɪ

′ ∙ Dଵଶ ∙ Hɪ
N ∙ √Hɪ

N ∙ ηɬ ∙ ηɝ
ɫɪ, (3.5) 

 
ɝɞɟ      Qଵɪ

′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ Ƚɍɏ; 
 ηɝ

ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ηɝ
ɫɪ = Ͳ,ͻ͹). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 Z′ɚ = Nɭɫɬ

ɪ N′ɚ
⁄ ,  (3.6) 

 
ɝɞɟ     Nɭɫɬ

ɪ = ͵͸ͲͲ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. N′ɚ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢɡ ɜɵɪɚɠɟɧɢɹ (3.5). 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ, ɤɪɚɬɧɨ 

ɞɜɭɦ ɢɥɢ ɬɪɟɦ ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɫɟɬɢ. Ɂɚɬɟɦ ɭɬɨɱɧɹɟɬɫɹ 
ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 N˃ = N˖˔˕˓ Z˃⁄ . (3.7) 

 ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 

nʠ′ = n′˓ ∙ √∆ ∙ HN˓Dଵ , (3.8) 

 
ɝɞɟ      n′˓ −ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ;  
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∆= ɳː
ɳˏ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟn˔. ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ [4]. 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ, 
ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɚɦ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3.9, 3.10, 3.11): 

 nଵʜౣa౮′ = ୬˔∙ୈభ√∆∙ʜౣi౤,. 
 

(3.9) 

nଵʜ˓′ = n˔ ∙ Dଵ√∆ ∙∙ ʜ˓, 
 

(3.10) 

nଵʜౣi౤′ = n˔ ∙ Dଵ√∆ ∙ H୫ୟ୶. (3.11) 

 
ɇɚɯɨɠɞɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ np ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 
 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ ˔˓. (3.12) 

 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (3.12) ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ 

ɟɝɨ ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ 
ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ′ூ = ܳ௠𝑖௡ܼ௔ ∙ ଵଶܦ ∙ ܪ√ ∙ ∆, (3.13) 

  
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
 Za – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ D1 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.3– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ 

ɊɈ115,№ 1 2 3 4 5 6 
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D1 6,30 6,70 7,10 7,50 8,00 8,50 
ɄɉȾ(ɧ) 0,94 0,94 0,94 0,94 0,94 0,94 
Na* 362964,1 410701,6 461396,3 515049,3 586276,6 662128,8 
Za* 9,92 8,77 7,80 6,99 6,14 5,44 
za  10 9 8 8 6 6 
Na 362964,1 400000 461396,3 450000 6000000 6000000 
Δ 1,054 1,054 1,054 1,055 1,056 1,056 
nc* 116,59 109,66 103,51 98,00 91,90 86,51 
nc 125 115,4 107,1 93,8 93,8 88,2 
n'max 84,29 82,74 81,35 75,25 80,25 80,16 
n'p 80,4 78,92 77,60 71,78 76,55 76,46 
n'min 74,64 73,26 72,04 66,64 71,06 70,98 
(Q'∙ ʙʞʓሻ 1,107 1,079 1,108 0,968 1,135 1,005 
(Q'∙ ʙʞʓሻ 0,886 0,863 0,886 0,775 0,908 0,804 
Q'1 0,895 0,792 0,705 0,631 0,555 0,491 
Q'2 1,011 0,894 0,796 0,713 0,627 0,555 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ ɊɈ115-ȼ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 3.3 ɩɪɢɯɨɞɢɦ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɬɭɪɛɢɧɭ ɊɈ115-ȼ-750 ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ n'ɫɢɧɯɪ=93,8 ɨɛ/ɦɢɧ. 

ɉɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɜ ɤɨɨɪɞɢɧɚɬɵ Ƚɍɏ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ Hmax ɢ Hmin. 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (3.13): 
 Q′୍ = ͹ͷͲ͹,ͷଶ ∙ √ͳͲͷ,͸ ∙ ͳ,Ͳͷͷ = Ͳ,͸͵ͳ ˏଷ̝ = ͷͻ͵ ˎ/˔; 

 
ɉɪɢ ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɬɭɪɛɢɧɚ ɊɈ115-ȼ-750 ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ 

ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ, ɬɚɤ ɤɚɤ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼʟ.ʙ. = ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ + ʜௌ̌ˑ˒, (3.14) 
 

ɝɞɟ    ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ.  

 
Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 
1. Ɋɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ; 
2. Ɋɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ; 
3. Ɋɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
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 ʜௌ̌ˑ˒ = ܤ − ∇ܼʜʐሺܳʜʐሻͻͲͲ − 𝜎 ∙ ܪ − ͳ,ͷ + +ΔZɯ. ɩɥ., (3.15) 

 
ɝɞɟ     ܤ = ͳͲ,͵͵ ɦ ɜɨɞ.ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ. 

  ΔZ˘. ˒ˎ = ʑబଶ = ଶ,ଷ଻ଶ = ͳ,ͳͺͷ  

 
1.Ɋɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ; 

ɇɚ ɍɏ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ (ɩɪɢɥɨɠɟɧɢɟ Ȼ) ɞɚɧɧɨɦɭ ɪɟɠɢɦɭ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 1. 

ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ 𝜎 = Ͳ,Ͳͻ,  ∇ZʜʐሺQୟሻ = ͳ͵͸,Ͷͳ ɦ.  
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
 ʜௌ̌ˑ˒ = ͳͲ,͵͵ − ͳ͵͸,ͳͶͻͲͲ − Ͳ,Ͳͻ ∙ ͳͲͷ,͸ − ͳ,ͷ + +ͳ,ͳͺͷ = Ͳ,͵ʹͻ ˏ.  

 
 

2.Ɋɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ. 
 Ⱦɥɹ ɞɚɧɧɨɣ ɬɨɱɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɬɨɥɶɤɨ ɞɥɹ ɬɨɱɤɢ ɫ 

ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɨɦ. 
 𝜎 = Ͳ,ͳͶ͵; ∇ZʜʐሺQሻ = ͳ͵͸,ͷͷ ˏ. 
 ʜௌ̌ˑ˒ = ͳͲ,͵͵ − ଵଷ଺,ହହଽ଴଴ − Ͳ,ͳͶ͵ ∙ ͺʹ,ͺ − ͳ,ͷ +  ͳ,ͳͺͷ = −ʹ,ͲͲ ˏ.  

 
 

3. Ɋɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ. 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ ɬɨɥɶɤɨ ɞɥɹ ɬɨɱɤɢ ɫ 

ɪɚɫɱɟɬɧɵɦ ɧɚɩɨɪɨɦ. 
 𝜎 = Ͳ,ͳͶ͹; ∇ZʜʐሺQୟሻ = ͳ͵͸,͸Ͷ ˏ. 
 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
         ʜௌ̌ˑ˒ = ͳͲ,͵͵ − ͳ͵͸,͸ͶͻͲͲ − Ͳ,ͳͶ͹ ∙ ͻͳ − ͳ,ͷ +  ͳ,ͳͺͷ = −͵,ͷͶ ˏ.  

  
ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ Hs ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ, 

ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɬɨ ɟɫɬɶ ɧɚɢɦɟɧɶɲɟɟ ܪௌ = −͵,ͷͶ ɦ.  

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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∇Zʟ. ʙ. =  Zʜ. ʐ. Qʜ. ʐ. + HS. (3.16) 
 

ɝɞɟ    ܼ ʜ.ʐ. ܳʜ.ʐ. – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:∇ܼʟ.ʙ.ଵ = ͳ͵͸,͸Ͷ − ͵,ͷͶ = ͳ͵͵,ͳ         
 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

 
 ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ʹ,ͷ͹ ∙ ଵܦ = ͳ,͵Ͷ ∙ ͹,ͷ = ͳͻ,ʹͷ ˏ. (3.17) 

 
Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 

˘˅.ˍ.˔ܦ  = ͳ,͵Ͷ ∙ ଵܦ = ͳ,͵Ͷ ∙ ͹,ͷ = ͳͲ,Ͳͷ ˏ. (3.18) 
 
 ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑˔.ˍ = ͵ͷͳ°.  
 
 ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
˒˔ܤ  = ͵,ͷʹʹ ∙ Dଵ = ͵,ͷʹʹ ∙ ͹,ͷ = ʹ͸,Ͷͳ ɦ. (3.19) 
 
 Ⱦɥɢɧɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,͵͸Ͷ ∙ ଵܦ = Ͷ,͵͸Ͷ ∙ ͹,ͷ = ͵ʹ,͹͵ ɦ. (3.20) 
 
 ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: ܤଵ = ʹ,ͻͻ͹ ∙ Dଵ = ʹ,ͻͻ͹ ∙ ͹,ͷ = ʹʹ,Ͷ͹ ɦ. (3.21) 
 

Ɉɩɪɟɞɟɥɢɦ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ

, (3.22) 

 
ɝɞɟ     [𝜏ˇˑ˒] = ͵Ͳ ˏʞ˃, 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͶͷͲͲͲͲͻ͵,ͺ = Ͷ͸,͹ ˍʜ ∙ ˏ. (3.23) 

˅∗ܦ   ൒ ቀହ,ଵ∙ସ଺,଻ଷଷ ቁ଴.ଷଷ = ͳ,ͻʹͲ ˏ. 
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = ʹ,Ͳ ˏ.  

 
3.5 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɋɄ ɫ ɤɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ 

ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ 
 

ɉɨ Ƚɍɏ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɸɬ ɜɵɫɨɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ:ܾ଴ = Ͳ,͵ͳ͸ ∙ ଵܦ = Ͳ,͵ͳ͸ ∙ ͹,ͷ = ʹ,͵͹ ˏ, ɭɝɨɥ ɨɛɯɜɚɬɚ:𝜑 = ͵ͷͳ଴; ɢ 
ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ: ܾଵ = ܾ଴ + Ͳ,ʹ = ʹ,ͷ͹ɦ.  

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = ͹,ͷ ˏ: ܦ௔ = ͳͳ,ͷ ˏ ܦ௕ = ͳͲ ˏ ܦସ = ͳʹ ˏ ܴସ = Ͳ,͸ͷ ˏ ℎଵ = Ͳ,ͷͷ ˏ. 
 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ʜଵ = ܾଵ + ʹ ∙ ℎଵ = ʹ,ͷ͹ + ʹ ∙ Ͳ,ͷͷ = ͵,͸͹ ˏ (3.24) 
 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɸɬ ɩɨ 
ɝɪɚɮɢɤɭ: 
  𝑣˔˓ = ,𝑝൯ܪ)݂ ˑ˕ˍ˖ˇ˃ 𝑣˔˓ = ͺ,ͷ ˏଷ/˔ 
 
ȼɵɱɢɫɥɹɟɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳ˅˘ = ܳ𝑝 ∙ 𝜑͵͸Ͳ° = ͷͺͻ,ͺ ∙ ͵ͷͳ͵͸Ͳ = ͷ͹ͷ,ͳ ˏଷ/˔ (3.25) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 Fɜɯ = Qɜɯvɫɪ

= ͷ͹ͷ,ͳͺ,ͷ = ͸͹,͸ ɦ       (3.26) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
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rɜɯ = √FɜɯɎ = √͸͹,͸͵,ͳͶ = Ͷ,͸Ͷ ɦ            (3.27) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ˅˘ = ܴସ + ଶ̆ݎ˅√ − (ʜଵʹ)ଶ = ͷ,ʹ + √Ͷ,͸Ͷଶ − (͵,͸͹ʹ )ଶ = ͻ,Ͷ͸ ˏ (3.28) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ˅˘ + ݎ˅ ˘ = ͻ,Ͷ͸ + Ͷ,͸Ͷ = ͳͶ,ͳ ˏ               (3.29) 
 
Ɂɧɚɱɟɧɢɟ 𝜑̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ͳʠ ∙ 𝜑 = ܽ˅˘ − √ܽ˅ଶ̆ − ଶ̆ݎ˅ = ͻ,Ͷ͸ − √ͻ,Ͷ͸ଶ − Ͷ,͸Ͷଶ = ͳ,ʹͳ            (3.30) 

 ͳʠ = ͳ,ʹͶ; 
 𝜑 = 𝜑˅˘͵͸Ͳ = ͵ͷͳ͵͸Ͳ = Ͳ,ͻ͹ͷ                            (3.31) 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑𝑖  ˚ˈ˓ˈˊ ∆𝜑 =ͳͷ଴, ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ.  
 𝑥 = 𝜑ܿ + √ʹ ∙ ܴସ ∙ 𝜑ܥ − ଶ(ʹଵܪ) = Ͷ,ʹͻ                           (3.32) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ = ܴସ + 𝑥 = ͻ,Ͷͻ                                (3.33) 
 
Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ  = √˘ଶ + (ʜଵʹ)ଶ = Ͷ,͸͹                                  (3.34) 

 
Ⱦɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.4 
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Ɍɚɛɥɢɰɚ 3.4- Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɭɝɥɵɯ ɫɟɱɟɧɢɣ φ -     x xଶ rଶ r a R 

- φ ͵͸Ͳ° φ ʠ ʹ∙R ସ∙
[͵] 

[ Ͷ] −(
H ଵʹ )ଶ  

√[ ͷ]  [6
]+

[3
] [͹]ଶ  

[ ͺ] −(
H ଵʹ )ଶ  

√[ ͻ]  R ସ+[ ͹
]  

[1
0

]+
[1

1
] 

1 2 3 4 5 6 7 8 9 10 11 12 

345 0,958 0,471 2,748 1,793 1,339 1,810 3,277 4,232 2,057 4,725 6,782 

330 0,917 0,451 2,628 1,673 1,294 1,744 3,043 3,998 1,999 4,659 6,659 

315 0,875 0,430 2,509 1,554 1,246 1,677 2,812 3,767 1,941 4,592 6,533 

300 0,833 0,410 2,389 1,434 1,198 1,607 2,584 3,539 1,881 4,522 6,404 

285 0,792 0,389 2,270 1,315 1,147 1,536 2,359 3,314 1,821 4,451 6,272 

270 0,750 0,369 2,150 1,195 1,093 1,462 2,138 3,093 1,759 4,377 6,136 

255 0,708 0,348 2,031 1,076 1,037 1,386 1,920 2,875 1,696 4,301 5,996 

240 0,667 0,328 1,911 0,956 0,978 1,306 1,705 2,660 1,631 4,221 5,852 

225 0,625 0,307 1,792 0,837 0,915 1,222 1,494 2,449 1,565 4,137 5,702 

210 0,583 0,287 1,673 0,718 0,847 1,134 1,286 2,241 1,497 4,049 5,546 

195 0,542 0,266 1,553 0,598 0,773 1,040 1,081 2,036 1,427 3,955 5,382 

180 0,500 0,246 1,434 0,479 0,692 0,938 0,879 1,834 1,354 3,853 5,207 

165 0,458 0,225 1,314 0,359 0,599 0,825 0,680 1,635 1,279 3,740 5,018 

 
ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 3.2 . 
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Ɋɢɫɭɧɨɤ 3.2 -  ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
R=f ሺ𝜑) 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ.  
 
3.6 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ.  
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ (ɤɇ): 
 R˓˃ˇ = Ͳ,ͺ ∙ Nnୡ ∙ Dଵ = Ͳ,ͺ ∙ ͶͷͲͲͲͲͻ͵,ͺ ∙ ͹.ͷ = ͷͳͳ,͹ ˍʜ                            (3.35) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ d˒, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ D˅: 
 dʞ = ˅ܦ + Ͳ,Ͳʹ = ͳ,ͻʹͲ + Ͳ,ͳͺ = ʹ,ͳ ˏ                     (3.36) 
 
ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅: 
             Z˔ˈˆˏ = ͳʹ; 

 hɉ = Ͳ,͸ ɦ. 
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Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ (ɤɉɚ): 
   p˖ˇ = R˓˃ˇdʞ ∙ hɉ

= ͷͳͳ,͹ʹ,ͳ ∙ Ͳ,͸ = ͶͲ͸,ͳ ɤɉɚ                  (3.37) 

 
Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ [݌˖ˇ]: 

[ˇ˖݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ʹͲ,͸ͳ = ͷͻ͹,͹ ɤɉɚ,              (3.38) 
 U = Ɏ ∙ n˔ˋː˘ ∙ dʞ͵Ͳ = ͵,ͳͶ ∙ ͻ͵,ͺ ∙ ʹ,ͳ͵Ͳ = ʹͲ,͸ͳ ɦ ɫɟɤ⁄             (3.39) 

 
Ɍɚɤ ɤɚɤ:p˖ˇ < [p˖ˇ] → ͵Ͳ͸,ͺͺ < Ͷͻͺ,Ͳͷ ɤɉɚ– ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ.  

 
3.7 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ.  

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 
ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5] ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ115-ȼ-750 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 20/2–40–20–3. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 20 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɞɜɭɯ ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ 
ɛɚɤ ɆȺ 20– 3 ɜɦɟɫɬɢɦɨɫɬɶɸ 20 ɦ3 ɫ ɬɪɟɦɹ ɧɚɫɨɫɚɦɢ. 

 
3.8 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 Sɧɨɦ = Nୟcosφ = ͶͷͲͲ,ͻ = ͷͲͲ Ɇȼ ∙ Ⱥ            (3.40) 

 
ɝɞɟ  cosφ ɩɪɢɧɢɦɚɟɦ  ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81ɞɨ 0,9. 
 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
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 ˓ = ͸ͲͲͲ݊௖ = ͸ͲͲͲͻ͵,ͺ = ͸Ͷ            (3.41) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼɎ-1690/175-64.  

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5.  
 

Ɍɚɛɥɢɰɚ 3.5 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼɎ-1690/175-64. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵɧɨɦ ɆȼȺ 590 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 500 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿݏ݋𝜑 ɨ.ɟ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧܷɨɦ ɤȼ 15,75 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ܫɧɨɦ ɤȺ 21.65 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ɧɨɦ ɨɛ/ɦɢɧ 93,8 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
 Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɝɥɚɜɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɯɟɦɚɦ: ɧɚɞɟɠɧɨɫɬɢ, 
ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɉɪɨɫɬɨɬɚ ɢ 
ɧɚɝɥɹɞɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɜ 
ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ: 

 Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ; 
 ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ; 
 Ɉɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ. 

Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 
Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 

4.1 ɢ 4.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ «1 ɬɪɚɧɫɮɨɪɦɚɬɨɪ – 1 ɝɟɧɟɪɚɬɨɪ»; 
 ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ «1 ɬɪɚɧɫɮɨɪɦɚɬɨɪ – 2 ɝɟɧɟɪɚɬɨɪɚ». 

 

  
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɪɨɫɬɵɦɢ 
ɛɥɨɤɚɦɢ 

Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɥɢɧɢɣ ɛɵɥɚ 

ɪɚɫɫɦɨɬɪɟɧɚ ɤɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɫɬɚɧɰɢɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɋɚɦɨɣ 
ɛɥɢɡɤɨɣ ɩɨɞɫɬɚɧɰɢɟɣ ɤ ɡɞɚɧɢɸ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȿɧɢɫɟɣɫɤɨɣ ɹɜɥɹɟɬɫɹ 
ɩɨɞɫɬɚɧɰɢɹ «ȿɧɢɫɟɣ» 500ɤȼ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ ɞɨ ɜɵɛɪɚɧɧɨɣ ɩɨɞɫɬɚɧɰɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 42 ɤɦ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɞɬɜɟɪɞɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɟɦ ɨɞɧɭ ɢɡ ɷɦɩɢɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɞɚɬɶ ɨɰɟɧɤɭ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
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ܷ = √ܲ(ͳͲͲ + ͳͷ√݈൯ = ͺͶʹ,ͷͻ ˍʑ           (4.1) 

 
Ȼɥɢɠɚɣɲɢɟ ɤ ɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɢɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɹɜɥɹɟɬɫɹ 500 ɤȼ, ɬɚɤ ɤɚɤ ɜɛɥɢɡɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ 
500 ɤȼ, ɩɪɢɧɢɦɚɟɦ ܷːˑˏ = ͷͳͷ ˍʑ. 
 

4.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

4.2.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ 
ɛɥɨɤɚɦɢ 

 
Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˓˃˔˚ = ܲ̂ − ̝ܲ ːܿݏ݋𝜑 = ͷͲͲ − ͹,ʹͲ,ͺͷ = ͷ͹ͻ,Ͷ ʛʑʏ       (4.2) 

 
ɝɞɟ     P̂ − ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, P̝ ː −ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɗɥɟɤɬɪɨɡɚɜɨɞ» ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɐ 
630000/500-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1– ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-630000/500-ɍ1 Sɧɨɦ, ɤȼȺ 

Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% Uȼɇ Uɇɇ 
630000 525 15,75 14 1300 320 0,25 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɡɧɚɹ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Tmax=5472 ɱ 
ɨɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 𝜏 = (Ͳ,ͳʹͶ + ௠ܶ௔௫ͳͲସ )ଶ ∙ ͺ͹͸Ͳ         (4.3) 

 𝜏 = (Ͳ,ͳʹͶ + ͷͶ͹ʹͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͻͶ͸ ˚/ˆˑˇ         

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ߤ ∙ ʡ˒ˎ − 𝜔 ∙ ʡ˅         (4.4) 
 

ɝɞɟ     µ = Ͳ,ͻ ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ,ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ  ʡ˒ˎ = ʹͺ −ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ;  ω = Ͳ,Ͳ͵ − ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; 
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ʡ˅ = ͸ͳ − ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ ∙ ʹͺ − Ͳ,Ͳ͵ ∙ ͸ͳ = ͺ͹͵ʹ,ͻ͹ ˚          
 

 ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ௫ܹ௫ = ݊˕ ∙ ∆ʟ˘ ∙  (4.5)              ˄˃˓ݐ
 
ɝɞɟ n˕ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
 ∆W୶୶ = ͳ ∙ Ͳ,͵ʹ ∙ ͺ͹͵ʹ,ͻ͹ = ʹ͹ͻͶ,Ͷ͸ ʛʑ˕ ∙ ˚ 

 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹː = ∆ʟˍ݊˕ ∙ ( ܵ˓˃˔˚ܵ˕ ːˑˏ)ଶ ∙ 𝜏,           (4.5) 

 ∆ܹː = ͳ,ͳ͵ ∙ (ͷ͹ͻ,Ͷ͸͵Ͳ )ଶ ∙ ʹͻͶ͸ = ͵ʹ͵ͻ,͵ ʛʑ˕ ∙ ˚. 
 

 ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ 8 ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵ = ͺ ∙ ଵߚ ∙ ሺ∆ܹ̆ ˘ + ∆ܹː ሻ,             (4.6) 
 
ɝɞɟ  β1 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ ɬɚɪɢɮɚɦ 
[4]; 
 ʗ˒ˑ˕ଵ = ͺ ∙ ͵,ͲͶ ∙ ሺʹ͹ͻͶ,Ͷ͸ + ͵ʹ͵ͻ,͵ሻ = ͳͶ͸͹ͶͲ,ͻ͹ ˕ы˔. ˓˖˄/ˆˑˇ. 
 

4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ 

 
Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ 

ɤɚɤ: 
 S˓˃˔˚ = ʹ ∙ ሺʟʒ − ʟ˔.ː.ሻcosφʒ = ʹ ∙ ሺͷͲͲ − ͹,ʹሻͲ,ͺͷ = ͳͳͷͻ,ͷ  ʛʑ ∙ ʏ. (4.7) 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɧɟ ɭɞɚɥɨɫɶ ɜɵɛɪɚɬɶ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ɉɨɷɬɨɦɭ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɪɚɬɶ ɩɪɨɫɬɵɟ (ɟɞɢɧɢɱɧɵɟ) ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 



40 
 

4.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 

ɇɚ ɨɫɧɨɜɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɞɛɢɪɚɟɦ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ. ȼɵɛɨɪ ɨɫɭɳɟɫɬɜɥɹɟɦ 
ɩɨ ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɪɢɧɢɦɚɟɦ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼɎ-1690/175-64, ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2– ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ·Ⱥ 590 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿݏ݋𝜙 ɨ.ɟ 0,85 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧܷɨɦ ɤȼ 15,75 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ܫɧɨɦ ɤȺ 21,65 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 𝑥ௗ  ɨ.ɟ 1,57 
ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɯௗ′  ɨ.ɟ 0,41 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɯௗ′′  ɨ.ɟ 0,3 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

 
4.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (Ɍɋɇ) ɜɵɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 

ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɩɨɫɨɛɟɧ ɩɨɤɪɵɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɡɚɩɢɲɟɦ ɜ ɜɢɞɟ: 
 ܵʡʠʜ ൒ ܵ˔ː.                                                                                                          
 
ɉɪɨɰɟɧɬ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 0,2% ɨɬ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ ɫɬɚɧɰɢɢ. 
 ܵ˔ː = Ͳ,ʹ% ∙ ܵˆ ∙ ݊ˆ = Ͳ,ʹ% ∙ ͷͻͲ ∙ ͺ = ͻ,ͶͶ ʛʑ ∙ ʏ, (4.8) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ «ɄɉɆ» ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ  ɩɪɢɧɢɦɚɟɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/15-ɍ3 ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/15 

Sɧɨɦ, ɆȼȺ 
Uɧ, ɤȼ 

Uɤ, % ΔPɤ, ɤȼɬ ΔPɯ, ɤȼɬ 
Uɜɧ Uɧɧ 

1,25 15 0,4 6 21,0 3,8 

 
4.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ Ɋɍ ȼɇ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ ɄɊɍɗ 500 ɤȼ: 

 S∑ = nˆ ∙ ቀ୔ˆ−୔˔ːୡ୭ୱφˆ ቁ,   
(4.9) 
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 S∑ = ͺ ∙ (ͷͲͲ − ͹,ʹͲ,ͺͷ ) = Ͷ͸͵ͺ,ͳ ʛʑ ∙ ʏ.  

 
ɑɢɫɥɨ ɥɢɧɢɣ 500 ɤȼ: 
 nˎ = ሺܵ˖˔˕ − ܵ˔.ː.ሻ ∙ .ˇˈ˓ˈ˒𝜑ʟݏ݋ܿ ∙ ݇ + ͳ = ሺͶ͹ʹͲ − ͻ,ͶͶሻ ∙ Ͳ,ͺͻͲͲ ∙ ͳ,ʹ + ͳ == ͷ,Ͷͷ          
 

(4.10) 

ɝɞɟ      ݇ = ͳ,ʹ −  ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ . 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 500 ɤȼ ɪɚɜɧɵɦ nˎ = ͷ 
 I˓˃˄ = S∑୬ˎ∙√ଷ∙୙ːˑˏ = ସ଺ଷ଼,ଵହ∙√ଷ∙ହ଴଴ = ͳ,Ͳ͹ˍʏ.  (4.11) 

   
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 500 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = Ͳ,ͺ ∙ ͳ,Ͳͷ ∙ ͳ,Ͳ͹ = ͺͻͻ ʏ,  (4.12) 

 
ɝɞɟ α୧ = Ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 

ɧɚɝɪɭɡɤɢ;  αɌ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ  ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ 
3×Ⱥɋ – 300/39. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͹ͳͲ ∙ ͵ = ʹͳ͵Ͳ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S˔˕−S˔.ː.ሺ଺−ଵሻ∙√ଷ∙୙ːˑˏ −= ସ଻ଵ଴,଺ଷସ଺ସ,ଵ = ͳ,͵ͷ ˍʏ.,  (4.13) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ Iˇˑ˒ > I˒.˃˅: Iˇˑ˒ = ʹͳ͵Ͳ > I˒.˃˅ = ͳ͵ͷͻ – ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ.  
 
4.6 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 
 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ 500 ɤȼ ɪɚɜɧɨ 13 (ɩɹɬɶ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ, 

ɜɨɫɟɦɶ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ). ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɋɌɈ «ɋɯɟɦɵ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-
750 ɤȼ» [13] ɞɥɹ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɜɵɛɢɪɚɟɬɫɹ ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ (№ 220-17). 

ȼ ɨɛɳɟɦ ɜɢɞɟ ɞɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
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Ɋɢɫɭɧɨɤ 4.3- ɉɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ Ɋɍ ȼɇ 500  

 
4.7 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱёɬɚ 
  

ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4- ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ, ɪɭɛɥɟɣ 
ɌɋɁ-2500/15 ɍ3 1613350 

Ɍɐ-630000/500 ɍ1 286520220 

 
Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ʙଵ = ʙʡ + ʙʡ˔.ː. + ʙʙʟʢЭ, (4.14) 

 
ɝɞɟ ʙʡ – ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  ʙʝʟʢ–ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɄɊɍɗ– 500 ɤȼ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଵ = ͺ ∙ ʹͺ͸ͷʹͲʹʹͲ + Ͷ ∙ ͳ͸ͳ͵͵ͷͲ +  ͵ͶͺʹͻͻͺͶͲͲ ==  ͷ͹ͺͳ͸ͳ͵ͷ͸Ͳ  ˕ы˔. ˓˖˄.  
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ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖, (4.15) 
  

ɝɞɟ   ʔː– ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ; ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ. 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ 
(4.15): 
 ʖଵ = Ͳ,ͳͷ ∙ ͷ͹ͺͳ͸ͳ͵ͷ͸Ͳ  + ͳͶͲ͸ͺͲ,ͻͳ = ͺ͸͹͵ͺʹ͹ͳͶ,ͻͳ ˏˎː. ˓˖˄. 

 
 

4.8 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 

4.8.1 Ɋɚɫɱёɬ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 
 

Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖, (4.16) 
  

Ƚɞɟ    x ′ୢ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; Uːˑˏ- ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; Sːˑˏ- ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
 ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 

 ܺ௖ = ௎ːˑˏమௌˍˊ , (4.17) 

  
ɝɞɟ      ܵˍˊ-ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ, ɆȼȺ ܷːˑˏ,˔- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɤȼ. 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ˆܧ  = ′′∗ܧ ∙ ܷ˄,ˆ, (4.18) 
  

ɝɞɟ     ܧ∗˔′′ = ͳ,Ͳ– ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
ˆܧ  = ͳ ∙ ͷͳͷ = ͷͳͷ ɤȼ 
 ʔˆ = ʔ∗′′ ∙ ܷ˄, (4.19) 
 



44 
 

ɝɞɟ    ܧ∗′′ = ͳ,ͳ͵ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɵɯ ɗȾɋ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɞɥɹ ȽȽ ɫ ɞɟɦɩɮɟɪɧɵɦɢ ɨɛɦɨɬɤɚɦɢ; 

 
ˆܧ  = ͳ,ͳ͵ ∙ ͳͷ,͹ͷ =17,8 ɤȼ 
 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
  𝑥ʡ = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ , (4.20) 

 
ɝɞɟ     𝑥ௗ′′- ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ; ܷːˑˏ,ˆ- ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ; ܵːˑˏ- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ. 
 

Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 𝑥ʡ = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ , (4.21) 

 
ɝɞɟ     x଴,˖ˇ- ɢɧɞɭɤɬɢɜɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ300/39, Ɉɦ/ɤɦ; l- ɞɥɢɧɚ ȼɅ 500 ɤȼ, ɤɦ; n- ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 
 xɥ = Ͳ,Ͷ͵ͷ ∙ Ͷ͹,͵ͷ͸ = ͵,Ͷ͵ ʝˏ,   

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 k˕˓ = UːːU˅ː , (4.22) 

   k˕˓ = ͳͷ,͹ͷͷͳͷ = Ͳ,Ͳͷ.      
 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

Ƚɟɧɟɪɚɬɨɪ: ̂ݎ = 𝑥ˆͷͲ, (4.23) 

ݎ̂              = Ͳ,ͳ͹ʹͷͲ = Ͳ,ͲͲ͵ ʝˏ.     
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪ: 
ݎ̞  = ∆ʟˍʹ ∙ ܷːˑˏ,˕ଶܵ

ːˑˏଶ , (4.24) 

  
ɝɞɟ ∆ʟˍ- ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɤȼɬ;          ːܷˑˏ,˕ − ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ;          ܵːˑˏଶ - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 
ݎ̞             = ͳ͵ͲͲ ∙ ͳͲଷʹ ∙ ͷʹͷଶ͸͵Ͳଶ = Ͳ,Ͷͷ ʝˏ                           

 
Ʌɢɧɢɹ:  
 rˎ = r଴,˖ˇ ∙ ln  , (4.25) 

  
ɝɞɟ     x଴,˖ˇ – ɚɤɬɢɜɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ300/39, Ɉɦ/ɤɦ; l – ɞɥɢɧɚ ȼɅ 500 ɤȼ, ɤɦ; n – ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 
             rˎ = Ͳ,ͳͳͺ ∙ Ͷ͹,͵ͷ͸ = Ͳ,ͻ͵ʝˏ,                  

ɋɢɫɬɟɦɚ: 
 rୡ = xୡͷͲ, (4.26)            rୡ = ͳ͹͸ͺ,ͳ͹ͷͲ = ͵ͷ,͵͸ ʝˏ. 

 
ɇɚ ɪɢɫɭɧɤɚɯ 4.4, 4.5, 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 

ɩɪɨɝɪɚɦɦɵ «RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ, ɚ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8 ɢ 4.9 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ.  
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Ɋɢɫɭɧɨɤ 4.4– ɍɡɥɵ 

 

 
Ɋɢɫɭɧɨɤ 4.5– ȼɟɬɜɢ 

 
Ɋɢɫɭɧɨɤ 4.6– Ƚɟɧɟɪɚɬɨɪɵ 
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Ɋɢɫɭɧɨɤ 4.7– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 500 ɤȼ 

 

 

Ɋɢɫɭɧɨɤ 4.8-Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 

 

 
Ɋɢɫɭɧɨɤ 4.9– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 5000 ɤȼ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɢɦ ɜ 

ɬɚɛɥɢɰɟ 4.5. 
Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɨɣ ɲɢɧɟ 500 ɤȼ ɫɨɫɬɚɜɥɹɟɬ: 
 

ܫ˒  ˑሺଵሻ = ͵ ∙ ଵ́ܫ̱ = ͵ ∙ ʹ,ͺ = ͺ,͵͹ ˍʏ, (4.27) 
 

Ɍɚɛɥɢɰɚ 4.5–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 
Ɍɢɩ ɄɁ kɭ Iɩ0, ɤȺ iɭ, ɤȺ 

3ɮ ɧɚ Ƚ 476,9 177,5 1,9 

3ɮ 1,7 5,59 13,44 
1ɮ - 78,37 - 

 
Ɍɨɤ ɭɞɚɪɧɵɣ ɧɚ ɲɢɧɟ: 
 

 𝑖˖ˇ = √ʹ ∙ ௡଴ሺଷሻܫ ∙ ݇௬ = √ʹ ∙ ͷ,ͷͻ ∙ ͳ,͹ = ͳ͵,ͶͶ ˍʏ. (4.28) 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞɚɪɧɵɣ ɛɭɞɟɬ ɪɚɜɟɧ: 
 
 ݇௬ = ͳ + ݁−బ,బభ𝑇𝑎 = ͳ + ݁−బ,బభబ,బయర = ͳ,͹.  (4.29) 

 
 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ:  
 

 ௔ܶ = 𝑥Σ𝜔 ∙ Σݎ = Ͳ,ͲͲͻ͵ͳͶ ∙ Ͳ,ͲͲͲͺͷ = Ͳ,Ͳ͵Ͷ ˔. (4.30) 
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Ɍɨɤ ɭɞɚɪɧɵɣ ɧɚ ɝɟɧɟɪɚɬɨɪɟ: 
 

 𝑖˖ˇ = √ʹ ∙ ௡଴ሺଷሻܫ ∙ ݇௬ = √ʹ ∙ ͳ͹͹,ͷ ∙ ͳ,ͻ = Ͷ͹͸,ͻ ˍʏ; (4.31) 
 
 

 ݇௬ = ͳ + ݁−బ,బభ𝑇𝑎 = ͳ + ݁−బ,బభబ,బభ9 = ͳ,ͻ; (4.32) 
 
 

 ௔ܶ = 𝑥Σ𝜔 ∙ Σݎ = Ͳ,ͷͳͶ͵ͳͶ ∙ Ͳ,ͲͲͺ = Ͳ,ͳͻ ˔. (4.33) 
 

 
4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 

 
ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – ɜɚɠɧɵɣ 

ɷɬɚɩ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ ɧɟɦɚɥɨɣ ɫɬɟɩɟɧɢ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 
ɬɪɟɛɨɜɚɧɢɣ: 

1. ɉɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

2. ȼɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ; 

3. Ⱦɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ. 

 
4.9.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 

 

Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥɟɧɧɵɣ. 

ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ – ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɉɪɢ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɛɟɡ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ. 

ɍɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ – ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɱɚɫɬɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɢɥɢ ɜɫɥɟɞɫɬɜɢɟ 
ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɡɚɦɟɬɧɨ 
ɭɜɟɥɢɱɢɬɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ 
ɪɟɠɢɦɚ. 

ɇɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ:  

 
 Iʒ ˓˃˄ = Iʒ ˓˃˄.୫ୟ୶ = ͳ,Ͳͷ ∙ Sʒ ːˑˏ√͵ ∙ Uʒ ːˑˏ, (4.34) 
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˄˃˓ ʒܫ  = ͳ,Ͳͷ ∙ ͷͻͲ√͵ ∙ ͳͷ,͹ͷ = ʹʹ͹Ͳͻ  A.  

 
ɇɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-630000/500-ɍ1: 
 

 Iʒ ˓˃˄ = Iʡ ˓˃˄.୫ୟ୶ = ͳ,Ͳͷ ∙ Sʡ ːˑˏ√͵ ∙ Uʡ ːˑˏ, (4.35) 

   
 Iʒ ˓˃˄ = ͳ,Ͳͷ ∙ ͸͵Ͳ√͵ ∙ ͷʹͷ = ͹ʹ͹ ʏ; .  

 
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ: 
 

 Iʒ ˓˃˄ = Iʑʚ ˓˃˄.୫ୟ୶ = nˆ ∙ Sʒ ːˑˏ√͵ ∙ n˅ˎ ∙ Uːˑˏ, (4.36) 

   
˄˃˓ ʒܫ  = ͺ ∙ ͷͻͲ√͵ ∙ ͸ ∙ ͷʹͷ = ͺ͸ͷ ʏ.  

 
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 550 ɤȼ ɭɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ: 
 

 Iʑʚ ˖˕яˉ.୫ୟ୶ = nˆ ∙ Sʒ ːˑˏ√͵ ∙ ሺn˅ˎ − ͳሻ ∙ Uːˑˏ, (4.37) 

   
˄˃˓ ʒܫ  = ͺ ∙ ͷͻͲ√͵ ∙ ሺ͸ − ͳሻ ∙ ͷʹͷ = ͳͲ͵ͺ ʏ.  

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ: 
 

 Iʡʠʜ ˓˃˄.୫ୟ୶ = ͳ,Ͳͷ ∙ Sʡʠʜ ːˑˏ√͵ ∙ Uʡʠʜ ːˑˏ, (4.38) 

   
 Iʡʠʜ ˓˃˄.୫ୟ୶ = ͳ,Ͳͷ ∙ ʹͷͲͲ√͵ ∙ ͳͷ,͹ͷ = ͻ͸ʹʹͷ ʏ  

 
4.9.2 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɚɩɩɚɪɚɬɨɜ 500 ɤȼ 
 
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɬɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ 
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ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ əɗɍ-500 ɩɪɨɢɡɜɨɞɫɬɜɚ  ɈȺɈ «ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ 
ɡɚɜɨɞ». 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɹɦ ɡɚɬɪɚɬ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 
ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɡɚ ɫɱɟɬ ɩɨɥɧɨɣ ɡɚɜɨɞɫɤɨɣ 
ɫɛɨɪɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ʌɟɝɤɚɹ ɢ ɭɞɨɛɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ. 

ɋɦɨɧɬɢɪɨɜɚɧɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 
ȼɫɬɪɨɟɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ, 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɬɨɤɭ ɜ ɫɟɬɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ. 
ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ 

ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 500 ɤȼ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɄɊɍɗ 500 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6 
 

Ɍɚɛɥɢɰɚ 4.6– ɉɚɪɚɦɟɬɪɵ əɗȽ-500Ʌ1  
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ əɗɍ-500 ȼ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɢɬɟɥɢ, 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ. 

Uɫɟɬɢ ɧɨɦ = 500 ɤȼ Uɧɨɦ = 500 ɤȼ 
Iɪɚɛ max = 363 Ⱥ Iɧɨɦ = 4000 Ⱥ 
Iɩɨ = 8,37ɤȺ 

Iɧɨɦɨɬɤɥ = 50 ɤȺ 
Iɞɢɧ.ɫɬ.=160 Ⱥ  iɭ = 20,12 ɤȺ 

 
ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɮɢɪɦɵ 

«ɂɧɬɟɯɝɚɡ» ɌȽɎ-500.  
ȼ ɬɚɛɥɢɰɭ 4.7 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

 
Ɍɚɛɥɢɰɚ 4.7– ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɚɹ ɜɟɥɢɱɢɧɚ Ⱦɚɧɧɵɟ ɌȽɎ-500 ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ͷͲͲ ˍʑ Uːˑˏ = ͷͲͲ ˍʑ I˓˃˄.ˏ˃˘ < Iːˑˏ I˓˃˄.ˏ˃˘ =  ͹ʹ͹ A Iːˑˏ = ͳͲͲͲ ʏ Sଶ < Sଶːˑˏ Sଶ = ͷ ʑʏ Sଶːˑˏ = ͳͲ ʑʏ 

 
ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɟ ɡɚɡɟɦɥɢɬɟɥɹɦɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ 

ɊȽɀ.II /3150 ɍɏɅ1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ɗɥɟɤɨɦ». ɉɚɪɚɦɟɬɪɵ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.8. 
Ɍɚɛɥɢɰɚ 4.8– ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ Ɋɇ 500 

Uɫɟɬɢɧɨɦ = 500 ɤȼ Uɧɨɦ =500 ɤȼ 
Iɪɚɛmax= ͹ʹ͹ Ⱥ Iɧɨɦ =2000 Ⱥ 
iɭ =ʹͲ,ͳʹ ɤȺ Iɞɢɧ =100 ɤȺ 
Iɩɨ = 8,37 ɤȺ Iɬɟɪɦ = 40 ɤȺ 
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ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-500 
ɡɚɡɟɦɥɟɧɧɵɣ ɨɞɧɨɮɚɡɧɵɣ ɫ ɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. ɉɨɞɤɥɸɱɚɸɬɫɹ ɧɚ ɤɚɠɞɭɸ ɢɡ 
ɫɛɨɪɧɵɯ ɲɢɧ ɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ. 

ɉɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 500 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɲɢɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Ɉɉɇɩ-500 
ɩɪɨɢɡɜɨɞɫɬɜɚ «Ɍɟɯɷɧɟɪɝɨɦɚɤɫ». 

ȼɵɛɪɚɧ ɚɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Omix P99-MA-3 ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɦɩɟɧɢɢ ȺɊɄ 
«ɗɧɟɪɝɨɫɟɪɜɢɫ» ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 ɩɪɨɢɡɜɨɞɫɬɜɨ ɈɈɈ «Ⱥɋɍ-ȼɗɂ». 

ȼ ɬɚɛɥɢɰɭ 4.9 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ. 
 

Ɍɚɛɥɢɰɚ 4.9– ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Omix P99-MA-3 RS-485 0,5 5 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 Ethernet M-bus 0,5 35 

 
ɉɨ ɡɧɚɱɟɧɢɹɦ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ ɜɵɛɢɪɚɟɬɫɹ 

ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ – ȼɁ-1250-0,5. Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ-
ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 

 
4.9.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ 
 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɧɹɬ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ HEC 7 B 
ɤɨɦɩɚɧɢɢ ABB. ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.10. 

 
 Ɍɚɛɥɢɰɚ 4.10 – ɉɚɪɚɦɟɬɪɵ HEC 7B 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ HEC 7B 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 27,5 
Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ, 

ɤȺ 
22,7 Ⱦɨ 25 

Ɍɨɤ ɄɁ, ɤȺ 177,5 190 
Ɍɨɤ ɭɞɚɪɧɵɣ 476,9 521 

 
ȼ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɝɟɧɟɪɚɬɨɪɧɨɦ ɤɨɦɩɥɟɤɫɟ HEC 7B 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ  ɢɞɭɬ ɜ ɤɨɦɩɥɟɤɬɟ. 

ɂɡ ɉɍɗ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 15,75 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
Ɉɉɇ-ɩ-20. 
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4.10 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ ɋɌɈ «ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ». ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɫ 
ɞɜɭɯɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ.  

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɋɟɤɰɢɢ ɩɢɬɚɸɬɫɹ ɨɬ ɱɟɬɵɪɟɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ1, Ɍɋɇ2,Ɍɋɇ3,Ɍɋɇ4 ɬɢɩɚ ɌɋɁ-
2500/15-ɍ3.Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɚɝɪɟɝɚɬɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɊɌɋɇ ɢɦɟɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ 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 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɚɪɚɦɟɬɪ 

ɝɟɧɟɪɚɬɨɪ 

Ɍɢɩ ɋȼɎ – 1690/175-64 

ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
ɩɨɥɧɚɹ, ɆȼȺ 590 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 500 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨs 0,85 
ɱɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 93,8 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 3 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 21627 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 3680 
  

ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ. 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,57 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,41 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,3 

  
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 1,12 
ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ «ɡɜɟɡɞɚ» 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɢɩ Ɍɐ 630000/500-ɍ1 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

ȼɇ 525 

ɇɇ 15,75 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 14 
  

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ 

Ɍɢɩ ɌɋɁ-4000/15,75/0,4 
ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼȺ 4000 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

ȼɇ 15,75 

ɇɇ 0,4 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 10,5 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
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ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɋȼɎ – 1690/175-64: 
 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 Ɍɐ 630000/500-ɍ1: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
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 500 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
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 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 500 ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 

5.3 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ.  

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͷͻͲͲͲͲ√͵ ∙ ͳͷ,͹ͷ = ʹͳ͸ʹ͹ ʏ;  (5.1) 

 
ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɋȼɎ-1690/175-64; 

  ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏሺଶሻ = ːܫ ˑˏ ∙ ːː ˕˕ܭ˘˔ܭ = ʹͳ͸ʹ͹ ∙ ͳʹʹͲͲͲ/ͷ = Ͷ,ͻͳ ʏ;  (5.2) 

 
ɝɞɟ  ܭ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ «ɡɜɟɡɞɚ»; 

 ːː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ ˕˕ܭ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ܫ˅  ːሺଵሻ = ܵːˑˏ ˕√͵ ∙ ܷːˑˏ ˕ = ͸͵ͲͲͲͲ√͵ ∙ ͷʹͷ = ͸ͻʹ,ͺʹ ʏ;  (5.3) 

ɝɞɟ ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
  ܷːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
 ːܫ ˑˏሺଶሻ = ːܫ ˑˏܭ˕˕ ˅ː = ͸ͻʹ,ͺʹ ͳͲͲͲ/ͷ = ͵,Ͷ͸ ʏ;  (5.4) 
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ɝɞɟ ܭ˕˕ ˅ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ:  
 ːܫ ː ˕ˈሺଶሻ = ːܫ ˑˏ ˓ˑ˕ሺଶሻͳ,ʹʹͷͷ = ͵͸ͺͲ ͳ,ʹʹͷͷ = ͵ͲͲʹ,ͺ ʏ;  (5.5) 

 ܵ˕ˈ = √͵ ∙ ܷːː ˕ˈ ∙ ːܫ ː ˕ˈ = √͵ ∙ Ͳ,Ͷ ∙ ͵ͲͲʹ,ͺ = ʹͲͺͲ,Ͷʏ;   
(5.6) 

 
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/15,75/0,4  
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ: 
ܫ˅  ː ˕ˈሺଵሻ = ܵːˑˏ ˔ː√͵ ∙ ܷːˑˏ  = ʹͷͲͲ√͵ ∙ ͳͷ,͹ͷ = ͻͳ,͸͹ ʏ; 

 
(5.7) 

ɝɞɟ ܵːˑˏ ˔ː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 
ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
ܫ˅  ː ˕ˈሺଶሻ = ːܫ ˑˏܭ˕˕ ˅ː ˕ˈ = ͻͳ,͸͹ଵ଴଴ହ = Ͷ,ͷͺ ʏ; 

 

 (5.8) 

ܫ˅ ː ˕ˈ_˓ሺଶሻ = ːܫ ˑˏ ˓ˑ˕ሺଵሻ ∙ ܷːː.˕ˈ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ˕ˈ ∙ ˈ˕ ː˅ ˕˕ܭ = ͵͸ͺͲ ∙ Ͳ,Ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͷ,͹ͷ ∙ ͳͲͲ/ͷ = ͵,ͺ ʏ. (5.9) 

 
5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
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ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 
5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ.  

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ːܫ ˑˏ = ʹͳ͸ʹ͹ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ̝ܫ ˓.଴ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

ɡɚɳɢɬɵ ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 ːܫ ˄ሺːሻ = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͳ͸ʹ͹ = ͳͲͺͳ,͵ͷ ʏ; (5.10) 
 

ɝɞɟ ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; ːܫ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 21627 Ⱥ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓.଴ ൒ ːܭ ∙ ːܫ ˄ሺːሻ = ːܭ ∙ ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ːܫ = Ͳ,ͳ ∙ ːܫ ; (5.11) 
 

ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ܫ̝  ˓.଴ ൒ ʹͳ͸ʹ,͹ Ⱥ. 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 
ܫ̝    ˓.଴ = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ʹͳ͸ʹ͹ = ͵ʹͶͶ,Ͳͷ ʏ; (5.12) 
 
2) ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ 
ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ 
ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ (5.13)ܫ
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ɝɞɟ ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

 Iˏ˃ˍ˔ = E"ୢx "ୢ ∙ Iː = ͳ,ͳ͵Ͳ,͵ ∙ ʹͳ͸ʹ͹ = ͺͳͶ͸ͳ,͹ ʏ; (5.14) 

 
ɝɞɟ E"ୢ  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,10-1,15;  x"ୢ  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,19. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
 ːܫ ˄ሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͺͳͶ͸ͳ,͹  = ͺͳͶ͸,ͳ͹ ʏ  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ʜʐሺʙʖሻܫ ∙ ʙʜܫʛʏʙʠ ; (5.15) 

 
ɝɞɟ Kː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; I˕ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɚɜɟɧ ˏܫ ˃ˍ˔. 

 
Ɍɨɝɞɚ:  

             ʙʡ > ͺͳͶ͸,ͳ͹ ∙ ʹͺͳͶ͸ͳ.͹  

˕ܭ  > Ͳ,ʹ. 
 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,͵. 
1) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳͷ ∙ ͵,ːͲܫ = Ͳ,ͷ ∙  ː. (5.16)ܫ

 
2) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
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ܤ ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷ ∙ ͵,ːͲܫ = Ͳ,ͷ ∙  ː. (5.17)ܫ

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

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

 
5.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
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 85-95% 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 
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ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴эˎ.˔˕. 

 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 

ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
ɋȼȽ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ʠ𝛴 = ʡܥ + ʠʒ + ʠШ + ʠʑʒ = Ͳ,ͲͲ͹͵ + ͳ,ͳ + Ͳ,ͲͲͺ + Ͳ,Ͷͷ = ͳ,ͷ͸ ˏˍʣ. (5.18) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 
 ܷ଴ = ͳ͵ ∙ ܷːˑˏ ˅ː√͵ = ͳ͵ ∙ ͷʹͷ√͵ = ͳͲͳ.ͳͷ ˍʑ; (5.19) 

 
ɝɞɟ ܷːˑˏ ˅ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷ଴ эˎ.˔˕ = ݇ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ = Ͳ,ͷ ∙ ͳͲͳͳͷͲ ∙ Ͳ,ͲͳͷͲ,Ͳͳͷ + ͳ,ͷ͸ = Ͷͺͳ ʑ; (5.20) 
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ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɤɎ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
𝐶ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ͸ = ͳ͵,͵ͷ ʏ. (5.21) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

˔ܷ˓ ൒ ˅ܭːܭ ∙ ͳ̞݊ː ∙ ܷ଴ эˎ.˔˕; (5.22) 

 
ɝɞɟ ʙː –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

 

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ଵହ,଻ହ∙√ଷሺଵ଴଴ሻ ∙ Ͷͺͳ; 
 ˔ܷ˓ ൒ ͺ,͵ͳ ȼ. 
 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ  ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ 
ɪɚɜɧɨɣ 20 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ ܷ଴ଷ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɡɚɳɢɳɚɟɬ ɨɤɨɥɨ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ  ܷ଴ଷ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Кɬ ɨɬ 1 
ɞɨ 3.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Кɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,2. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Кɬ 
ɛɭɞɟɬ ɪɚɜɧɨ: 

 ʤ = ͳܭ˕ + ʹ = ͳͳ,ʹ + ʹ = Ͳ,͵ͳʹͷ. (5.23) 
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ɂɡ ɜɵɪɚɠɟɧɢɹ 5.16 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ ɩɪɢ Кɬ ɪɚɜɧɨɦ 1,2 ɪɚɛɨɬɚɟɬ 
ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
 

5.7 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 

1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 U˔˓૛ = ͳ,Ͷ · Uːnʡʜ , 

 
(5.24) 

U˔˓૛ = ͳ,Ͷ · ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳͶͲʑ;  

 
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.  

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 U˔˓૚ = ͳ,ʹ · Uːnʡʜ , 

 

(5.25) 
 U˔˓૚ = ͳ,ʹ · ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳʹͲʑ;  

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɜɧɨɣ Ͳ,Ͳͻ · Iː. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.8 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 
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: 
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ଶ∗ܫ =  ʜ, (5.26)ܫଶܫ

 
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∗ܫܣ , (5.27) 

 
ɝɞɟ  ܣ = ͳ͸ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
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 ɩɪɢ ݐʛʏʙʠ =ͷͲͲ ˔. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
ɡɚɳɢɬɚ: 

ଶ∗ܫ  = √ʏݐ = √ ͳ͸ͷͲͲ = Ͳ,ͳͺ. 
 

(5.28) 

 ɝɞɟ Ⱥ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; ݐ – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ˍ˔˖˒ଶ∗ܫ  = ːܭଶ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ; 

 
(5.29) 

ɝɞɟ ܭː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ˍ˔˖˒ଶܫ  = ˍ˔˖˒ଶ∗ܫ ∙ ːܫ = Ͳ,ͳͷ ∙ Ͷ,ͻͳ = Ͳ,͹͵ ʏ. (5.30) 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶ˒˖˔ˍ:  

˒ˑˇݐ  = ଶ˒˖˔ˍଶ∗ܫܣ = ͳ͸Ͳ,ͳͷଶ ≈ ͹ͳͳ,ͳ ˔. 
 

(5.31) 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ͳ͸ሺܫ∗ଶሻଶ, 
 

(5.32) ʏʗʝ = ͳ͸  
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2. 

 
Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 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 5.3. 

 
 
 

 
Ɋɢɫɭɧɨɤ 5.3 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 500 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» (ˑܫ ˘ˎ) 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: 
ɉɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 500 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 𝑥ௗ′′ = 𝑥ௗ′′ ∙ ˅ܷଶːܷːଶː = Ͳ,͵ ∙ ͷʹͷଶͳͷ,͹ͷଶ = ͵͵͵,͵; (5.33) 𝑥 ′ˎ = 𝑥଴,˖ˇ ∙ ݈ ∙ ܵ˄ܷ˗,ːˑˏଶ = Ͳ,Ͷ͵ͷ ∙ Ͷ͹,͵ͷ ∙ ͷͻͲͷʹͷଶ = Ͳ,ͲͶͶˑ. ˈ. ;  (5.34) 

ʙʏଵ.ሺଶሻܫ  = ∑ܧ   𝑥ଵ ∑   + 𝑥ଶ ∑   = ͳʹ ∙ ͵͵͵,͵ + ʹ ∙ Ͳ,ͲͶͶ + ʹ ∙ Ͳ,ͳ͵ͳ= Ͳ,ͲͲͳͷ ˑ. ˈ. ; (5.35) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∗ଶʠ.ʖܫ  = ʹ ∙ ʙʏଵ.ሺଶሻܫ ∙ ˕ܭ = ʹ ∙ Ͳ,ͲͲͳͷ ∙ ͷʹͷͳͷ,͹ͷ = Ͳ,ͳ ˑ. ˈ; (5.36) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤ.ɡ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
 



66 
 

ଶʠ.ʖ ൑ܫ ˚ܭ∗ଶʠ.ʖܫ = Ͳ,ͳͳ,ʹ = Ͳ,Ͳͺ͵ ˑ. ˈ; (5.37) 

 
 ɉɪɢɧɢɦɚɟɦ ܫଶʠ.ʖ = 0,3ːܫ  

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.9 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ܫ̝  ˋˆː = ːܭ ∙ ːܭܫ˅ = ͳ,Ͳͷ ∙ ːܫͲ,ͻͺ = ͳ,Ͳ͹ ∙ ːܫ = ͷ,ʹͷ; (5.38) 

 
ɝɞɟ Ʉɇ=1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 

 Ʉȼ=0,98 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ t=9,0 ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ˍ˔˖˒ଵܫ  = ͳ,Ͳͺ ∙ ːܫ     Ͳ,ͻͺ = ͳ,ͳ ∙ ːܫ = ͷ,Ͷ. (5.39) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3. 
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Ɍɚɛɥɢɰɚ 5.3 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, I/I ɇ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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. 
 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

˔˕ଵˑܫ  = ͳ,ͷ ∙ ːܫ ˑˏͲ,ͻͺ = ͳ,ͷ͵ͳ ∙ ːܫ ˑˏ = ͹,ͷͳ ʏ. (5.40) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ UȽ<. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 

˔ܷ˓ = Ͳ,͸ͺ ∙ ܷːˑˏܭ˅ ∙ ݊˕ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹ͷͲ/ͳͲͲ = ͸͸,Ͳʹ ʑ. (5.41) 

 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.10 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. 

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 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼ˕ + Ͳ,ͺܭ˕ ∙ ܼଵˎ′ = Ͳ,ͺ ∙ ͸ͳ,ʹ + Ͳ,Ͷͅ ∙ ͵,ͷͷ = Ͷͻ,͸͹ ʝˏ; (5.42) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ;  ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ  

500 ɤȼ; 
Z1Ʌ’ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: ܼ˕ = Ͳ,ͳ͵ͳ ∙ ͷʹͷͷͻͲ ଶ = ͸ͳ,ʹ ʝˏ. (5.43) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
   ܼଵˎ′ = √𝑥ଶˎ + ଶݎˎ = √͵,Ͷ͵ଶ + Ͳ,ͻ͵ଶ = ͵,ͷͷ ʝˏ. 

 
(5.44) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
           ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͷͻͲ͸͵Ͳ + Ͳ,Ͷͅ ∙ ͷͻͲͷʹͷଶ ∙ ͵,ͷͷ = Ͳ,Ͳͺ. 
 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺ ∙ Ͳ,Ͷʹ = Ͳ,Ͳ͵͵ ʝˏ; 
 

(5.45) 

ɝɞɟ ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
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ܼ˄ = ܷଶ˄ܵːˆ = ͳͷ,͹ͷଶͷͻͲ = Ͳ,Ͷʹ  ʝˏ. (5.46) 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ𝐶ଷ = ܼଵ ∙ ݊˕݊ː = Ͳ,Ͳ͵͵ ∙ ଶଶ଴଴଴ହଵହ,଻ହ଴,ଵ = Ͳ,ͻʹ ʝˏ. (5.47) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ𝐶ଷ= 1,0 Ɉɦ. 
2) Ɏɭɧɤɰɢɹ ΔZ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 Zː˃ˆ˓ = Uːˑˏ√͵ ∙ Iː˃ˆ˓, (5.48) 

 
ɝɞɟ Iɧɚɝɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

 ܼː˃ˆ˓ = ͳͷ,͹ͷ ∙ ͳͲଷ√͵ ∙ ʹͳ͸ʹ͹ = Ͳ,Ͷͷ ʝˏ;  

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ (2Iɜ.ɧ.) ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ 0,95Uɧ. (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 Iʣ = ଶ∙୍˅.ːˑˏ୍˅.˘˘ − Ͳ,ͻͷXୢ , (5.49) 

 
ɝɞɟ Iɜ.ɯɯ– ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 

Xd – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ܫ̠  = ଶ∙ଷ଺଼଴ଵ଼ସ଴ − Ͳ,ͻͷͳ,ͷ͹ = ͳ,ͻͶ;  

 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
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 Z∗ː˃ˆ˓.˗ = Ͳ,ͻͷ ∙ ܷːܫʣ = Ͳ,ͻͷ ∙ ͳͳ,ͻͶ = Ͳ,Ͷͺ ˑ. ˈ. ; (5.50) 

 cosφː˃ˆ˓ ˗ = cosφːͲ,ͻͷ ∙ Iʣ, (5.51) 

˗.˓ˆ˃𝜑 ːݏ݋ܿ  = Ͳ,ͺͷͲ,ͻͷ ∙ ͳ,ͻͶ = Ͳ,Ͷ͸.  

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ φɧɚɝɪ.ɮ≈ 62,6ɨ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 Z˔ˊ୍୍∗ = Zː˃ˆ˓.˗ʙː , (5.52) 

 ܼ˔ ʖ୍୍ = Ͳ,Ͷͺͳ,ͳ = Ͳ,ͶͶ ˑ. ˈ. ;  

 Z˔ˊ୍୍ = Z˔ˊ୍୍∗ ∙ Z˄, (5.53) 
 Z˔ˊ୍୍ = Ͳ,ͶͶ ∙ ͳͷ,͹ͷଶͷͻͲ = Ͳ,ͳͺͷʝˏ.   

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 Z˔˓୍୍ = Z˔ˊ୍୍ ∙ n˕nː , (5.54) 

 Z˔˓୍୍ = Ͳ,ͳͺͷ ∙ ʹʹͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = ͷ,ͳ͸ ʝˏ.  

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚZII= 5,2 Ɉɦ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ˔ˏଵ =Ͳ,ͲͲͶ ʝˏ, ܼ˔ˏଶ = Ͳ,Ͳʹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

5.11 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

 ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ܫ˓   ˔ˋˆː. = ːܭ ∙ ːܫ ˑˏ.˓ܭ˅ = ͳ,Ͳͷ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ͳ,Ͳ͹ ∙ ːܫ ˑˏ.˓; (5.55) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ܫ˓   ˒˖˔ˍ. = ͳ,ʹ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ͳ,ͳ ∙ ːܫ ˑˏ.˓. (5.56) 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ I/Iɧ  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ Ⱦɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
 

Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ 
ɨɬɫɟɱɤɢ:  

˔˕ˑܫ  = ʹ,ͳͷ ∙ IːˑˏͲ,ͻͺ = ʹ,ͳͻ ∙ Iːˑˏ. (5.57) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.12 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ 

 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɚ ȼ.1 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ  
– ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ. 

 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɨ ɋɉ [26]. 
ȼɵɫɨɬɚ ȽɌɋ 124 ɦ – I ɤɥɚɫɫ. 
Ɉɫɧɨɜɚɧɢɟ – ɫɤɚɥɶɧɵɣ ɦɚɫɫɢɜ. 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 360000 ɤȼɬ – I ɤɥɚɫɫ. 
ɑɢɫɥɨ ɧɚɫɟɥɟɧɢɹ (1082933 ɱɟɥɨɜɟɤ – ɝɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ ɜ 40 ɤɦ ɧɢɠɟ ɩɨ 

ɬɟɱɟɧɢɸ) – I ɤɥɚɫɫ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ȽɌɋ ɢɦɟɟɬ I ɤɥɚɫɫ. 

 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ, 

 
(6.1) 

ɝɞɟ hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a, 

 
(6.2) 

ɝɞɟ h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,8 ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = K୛ ∙ vଶ ∙ Lg ∙ ሺd + Ͳ,ͷ ∙ ∆hୱୣ୲ሻ ∙ cosα୵, (6.3) 

ɝɞɟ v= 13 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
KW – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ [26, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥ. 2]; 
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L = 1094 ɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
 ( 0 );  
d –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 ݀ = ∇ʜʞʢ − ∇ˇː˃ʹ = ʹͶ͵ − ͳ͵ͷʹ = ͷͶ ˏ, 

 
(6.4) 

ɉɪɢɧɢɦɚɟɦ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ∆ℎ௦௘௧ = Ͳ ɢ ɧɚɯɨɞɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ 
ɧɚɝɨɧɚ ɜɨɥɧɵ: 

 ∆hୱୣ୲ = ʹ,͵ ∙ ͳͲ−଺ ∙ ଶଶమ∙ଵ଴଺଴଴ଽ,଼ଵ∙ሺହସ+଴,ହ∙଴ሻ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳʹʹ ɦ.  
 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 ∆hୱୣ୲ = ʹ,͵ ∙ ͳͲ−଺ ∙ ʹʹଶ ∙ ͳͲ͸ͲͲͻ,ͺͳ ∙ ሺͷͶ + Ͳ,ͷ ∙ Ͳ,Ͳʹʹሻ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳʹʹ ɦ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɟɜ, 
ɞɥɹ ɷɬɨɝɨ: 

1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 

𝑣ଶܮ݃  = ͻ,ͺͳ ∙ ͳͲ͸ͲͲʹʹଶ = ʹͳͶ,ͺͶ; 
 

(6.5) 

𝑣ݐ݃  = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹʹ = ͻ͸͵ͳ,͸͵. (6.6) 

 
ɝɞɟ t-ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

 t = 6 ɱ = 21600 ɫ  
 

2. ɂɡ ɝɪɚɮɢɤɚ [26, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ 
ɤɪɢɜɨɣ  ɩɨ ɡɧɚɱɟɧɢɹɦ   ௚𝐿௩మ ɢ ௚௧௩     ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ    ௚ℎ̅௩మ  ɢ ௚்̅௩ . Ɉɩɪɟɞɟɥɟɧɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ݃ℎ̅/𝑣ଶ ݃ܶ̅/ 𝑣 ݃ܮ/𝑣ଶ  0,025 1,95 ݃ݐ/𝑣 0,08 3,9 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ௚ℎ̅௩మ = Ͳ,Ͳʹͷ ɢ ௚்̅௩ = ͳ,ͻͷ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h
(ɦ). 

 
 ℎ̅ = ͳ,ʹ͵͵ ˏ; 

 
 ܶ̅ = Ͷ,͵͹c 

 
3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ Ͷ,͵͹ଶʹ ∙ ͵,ͳͶ = ʹͻ,ͺ͵ ˏ. (6.7) 

 
4. ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ Ͳ,ͷ̅(6.8) ;ߣ 
 ͷͶ ൒ ͳͶ,͵ʹ ˏ. 
 

ɍɫɥɨɜɢɟ d ൒0.5̅ߣ ɜɵɩɨɥɧɹɟɬɫɹ ɢ , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ͳ,ʹ͵͵ ∙ ʹ,ͳ = ʹ,ͷ͸ ˏ. (6.9) 
 

ɝɞɟ ܭ𝑖− ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [26, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚𝐿௩మ. 

 
6. Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ  ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.2): 

 ℎ௦ = ʹ,ͷ͸ + Ͳ,Ͳʹʹ + Ͳ,ͺ = ͵,͵ͷ 
 

(6.9) 
 ∇Ƚɉ = ∇ɇɉɍ + hୱ = ʹͶ͵ + ͵,͵ͷ = ʹͶ͸,͵ͷ ɦ                

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ȽЭɋQ : 
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ܳ˓ = Q୫ୟ୶˓˃˔˚ − QʒЭʠ − Qˇ˓.˔ˑˑ˓. = Q୫ୟ୶଴,ଵ% − ሺn − ʹሻ ∙ ܳଵ˃ˆ˓ − ܳ˃˅.˅= ʹ͵ͲͻͲ,ͻ͵ − ͵ͷ͵ͺ,ͺ − ͹ͷͲ = ͳͺͺͲʹ,ͳ͵ ˏଷ/˔ (6.10) 
 

ɝɞɟ ɨɫɧQ .max − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, 
ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ; 

Q1ɚɝɪ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ; 
n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; ܳ˃˅.˅ˑˇ = ܳ˅˘ˍ ,ɬɚɤ ɤɚɤ ɪɚɫɯɨɞɚ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 ୚˒ˑˎ୲˔˓ = ଻ଷ,ଷ∙ଵ଴ల଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ = Ͷ,͹ͳ ˏଶ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

 ܳ˅˘ˍ − ɪɚɫɯɨɞ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ˅ݍ˓ܳ = ͳͺͺͲʹ,ͳ͵ͳ͵Ͳ,͸ = ͳͶ͵,ͻˏ (6.11) 

 

ɝɞɟ ݍ˅=ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͳͲͶ,ͷ = ͳ͵Ͳ,͸ ˏଶ/˔. 

ɝɞɟ ݍ˓ = ˒ˑˇߥ ∙ ℎʜʐ = ͷ ∙ ʹͲ,ͻ = ͳͲͶ,ͷˏଶ/˔. 
ɝɞɟ ɦhɇȻ 9,20 − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ 

)( ɇȻQfɇȻ  ɩɪɢ max.ɨɫɧQ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ); 
][ h − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɪɢɧɢɦɚɟɬɫɹ n=6 ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 24 ɦɟɬɪɚ. 
 ʑ = ܾ ∙ ݊ = ͸ ∙ ʹͶ = ͳͶͶ ˏ. (6.12) 

 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
ʐߜ  ൒ ሺͲ,ͳ ÷ Ͳ,ͳ͵ሻ ∙ ܾ, 

 
(6.12) 
ʐߜ  ൒ ሺͲ,ͳ ÷ Ͳ,ͳ͵ሻ ∙ ʹͶ 

ʐߜ  ൒ ሺʹ,Ͷ ÷ ͵,ʹሻ 
 
ȼɵɛɢɪɚɟɦ ɛɵɤ ɫ ߜʐ = Ͷ ˏ , ɪɚɡɪɟɡɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
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6.3.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡ ɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ − 02H . 

 ʜ଴ଵ = ቆ Q୮mB√ʹgቇଶ/ଷ = ( ͳͺͺͲʹ,ͳ͵Ͳ,Ͷͻ ∙ ͳͶͶ√ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͳͷ,͵͸ˏ 

 

(6.13) 
 

ɝɞɟ m- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɬɫɹm 
= 0,49. 
 ʜ଴ଶ = ቆ Q୮mɂσ୬B√ʹgቇଶ/ଷ = ( ͳͺͺͲʹ,ͳ͵Ͳ,Ͷͻ ∙ Ͳ,ͺͷ ∙ ͳ,∙ ͳͶͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ == ͳ͹,ͳͷ ˏ 

 

(6.14) 
 

ɝɞɟ ɩ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ( 1ɩ ); 
ߝ  = ͳ − Ͳ,ʹ ∙ க౯+ሺ୬−ଵሻ∙கబ∙ୌబభ୬∙ୠ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺ଺−ଵሻ∙଴,ସହ∙ଵହ,ଷ଺଺∙ଶସ = Ͳ,ͺͷ   
 
ɝɞɟ b − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 

n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
 − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7; 

0 − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɩɪɢɧɢɦɚɸɬ 
0,45; 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ 0V : H = H଴ଶ − αV଴ଶʹg = ͳ͹,ͳͷ − ͳ,ͳ ∙ ͳ,Ͳ͸ͳଶʹ ∙ ͻ,ͺͳ = ͳ͹,Ͳͺ  
 

(6.15) 
 

ɝɞɟ ଴ܸ = 𝑄ɪሺ∇ɇɉɍ−∇ȾɇȺሻ∙ሺȼ+ሺ௡−ଵሻఋɜ
= ଵ଼଼଴ଶ,ଵଷሺଶସଷ−ଵଷହሻ∙ሺଵସସ+ሺ଺−ଵሻ∙ସሻ = ͳ,Ͳ͸ͳ ɦ/ɫ ߜɜ-ɬɨɥɳɢɧɚ ɛɵɤɚ; 

ȼ-ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
 
ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 

ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = ͳͺ ˏ. 
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Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ʹͶ͵ − ͳͺ = ʹʹͷ  

 
(6.16) 
 ʠ˅ = ∇ʒʑ − ∇ʓʜʏ = ʹʹͷ − ͳ͵ͷ = ͻͲ  ˏ 

 
(6.17) 
 

Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ͳͺ = ʹͷ͵,ͺ ˏ 

 
(6.18) 
 

 ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤɚ ∇ȽȻ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, 
ɧɚɢɛɨɥɶɲɭɸ ɨɬɦɟɬɤɭ ɢɡ: ∇ʒʐʞ ˋ∇ʒʐ. 

 ∇ʒʐ = ʹͷ͵,ͺ ˏ 
 ∇ʒʐʞ = ʹͶ͸,͵ͺˏ 

 
 Ɉɬɫɸɞɚ ∇ʒʞ = ʹͷ͵,ͺ ˏ. 
 
 6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

˅଴ଵ˒ˑܪ  = ቆ Q˓.˒ˑ˅mB√ʹgቇమయ = ( ʹͲͻ͹͸,͸Ͳ,Ͷͻ ∙ ͳͶͶ√ʹ ∙ ͻ,ͺͳ)మయ = ͳ͸,ͷͳ ˏ , 
 

(6.19) 
 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.୫ୟ୶ − ܳʒʏ ∙ ݊ − ܳ˃˅.˅ˑˇ = ʹ͹ͳͻͷ − ͷͺͻ,ͺ ∙ ͺ − ͳͷͲͲ= ʹͲͻ͸͹,͸ ˏଷ̝

 

 
ɝɞɟ Qʒʏ − ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ;  Q˒ˑ˅.୫ୟ୶− ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ P = 0,01%; Q˃˅.˅ˑˇ− ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ;  

B − ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ, ɜɤɥɸɱɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ, ɟɫɥɢ ɨɧ ɧɚɡɧɚɱɟɧ. 
˅଴ଶ˒ˑܪ  = ቆ Q˓.˒ˑ˅mɂσ୬B√ʹgቇమయ = ( ʹͳ͹ʹ͸,͸Ͳ,Ͷͻ ∙ Ͳ,ͻͶ ∙ ͳ ∙ ͳͶͶ√ʹ ∙ ͻ,ͺͳ)మయ == ͳ͹,ͻ ˏ 

(6.20) 
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ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

 H˒ˑ˅ = H଴ଶ˒ˑ˅ − α୚బమଶ୥ = ͳ͹,ͻ − ଵ,ଵ∙ଵ,ଶଵమଶ∙ଽ,଼ଵ = ͳ͹,ͺͳˏ  

 

(6.21) 
 

ɝɞɟ V଴ = ୕pሺ∇ʣʞʢ−∇ˇː˃ሻሺ୆+ሺ୬−ଵሻஔʐሻ = ଶଵ଻ଶ଺,଺ሺଶସସ−ଵଷହሻሺଵସସ+ሺ଺−ଵሻ∙ସሻ = ͳ,ʹͳ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ʹʹͷ + ͳ͹,ͺͳ = ʹͶʹ,ͺͳ ˏ (6.22) 

 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɪɚɜɧɚɹ 242,81 ɦ ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɭɸ ɨɬɦɟɬɤɭ 

Ɏɉɍ ɪɚɜɧɭɸ 244 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɚ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ɉɬɦɟɬɤɚ Ɏɉɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 244 ɦ. 
 

 6.3.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

Ɂɚ ɩɥɨɬɢɧɨɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɚ ɥɢɛɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɝɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɥɢɛɨ ɝɚɲɟɧɢɟ 
ɱɚɫɬɢ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ, ɜɨɞɨɛɨɣɧɨɝɨ 
ɤɨɥɨɞɰɚ ɢɥɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ ߙ ∙ ܳ𝑝ଶሺܤ + ሺ݊ − ͳሻ ∙ ʐሻଶߜ ∙ ݃య

 
(6.23) 
 

 ℎˍ˓ = √ ͳ,ͳ ∙ ͳͺͺͲʹ,ͳ͵ଶሺͳͶͶ + ሺ͸ − ͳሻ ∙ Ͷሻଶ ∙ ͻ,ͺͳ =య ͻ,ͺͶ ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ˅𝜑√ʹ݃ሺʠݍ + ʜ˔˕ − ℎ௖′ ሻ (6.24) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [26, 
ɬɚɛɥɢɰɚ 9-10], 

 q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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ℎˍ˓ = ͳͳͶ,͸ͷͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͻͲ + ͳͺ − Ͳሻ = ͵,ͳͳ ˏ.          
 

 

ݍ = ܳ𝑝ܤ + ሺ݊ − ͳሻ ∙ ʐߜ = ͳͺͺͲʹ,ͳ͵ͳͶͶ + ሺ͸ − ͳሻ ∙ Ͷ = ͳͳͶ,͸ͷ/˔. (6.25) 
 

 ℎ௖′ = ͳͳͶ,͸ͷͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͻͲ + ͳͺ − ͵,ͳͳሻ = ͵,ͳ͸ ˏ. 
 

 

ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ 
(6.26) 
 

 ℎ′′௖ =  ͵,ͳ͸ʹ ቌ√ͳ + ͺ ∙ (ͻ,ͺͶ͵,ͳ͸)ଷ − ͳቍ = ʹ͵,Ͳ͵ˏ. 
 

 

Ɍɚɤ ɤɚɤ ℎ′′ܿ = ʹ͵,Ͳ͵ ˏ > ℎʜʐ = ʹͲ,ͻ ˏ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 
 

 6.3.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 

ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
˕˔ܪ  = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ −  ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ

(6.27) 
 

˕˔ܪ  = ( ͳͳͶ,͸ͷͲ,Ͷͻ√ʹ ∙ ͻ,ͺͳ)మయ − ͳ,ͳ ∙ ͳͳͶ,͸ͷଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ͵ ∙ ʹ͵,Ͳ͵ሻଶ = ͳʹ,ͻ͵ ˏ. 
 

 

ɝɞɟ σ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; m = 0,49 
 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 h˔˕ = σhୡ′′ − H˔˕ = ͳ,ͳ ∙ ʹ͵,Ͳ͵ − ͳʹ,ͻ͵ = ͳʹ,ͶͲ ˏ. (6.28) 

 

 6.3.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
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 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ˕˔ ܪ − ℎ௖′ ሻ == ͳͳͶ,͸ͷͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͳʹ,ͶͲ + ͳʹ,ͻ͵ − Ͳሻ= ͸.Ͷ͵ ˏ 
 

   
(6.29) 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ˕˔ܪ − ℎ௖′ ሻ    
(6.30) 
 ℎ௖′ = ͳͳͶ,͸ͷͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͳʹ,ͶͲ + ͳʹ,ͻ͵ − ͸,Ͷ͵ሻ = ͹,ͶͶ ˏ. 

 

 

ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͹,ͶͶʹ ቌ√ͳ + ͺ ∙ (ͻ,ͺͶ͹,ͶͶ)ଷ − ͳቍ == ͳʹ,͹ͳˏ. 
 
Ɍɚɤ ɤɚɤ  h′′ୡ = ͳʹ,͹ͳˏ < ℎʜʐ = ʹͲ,ͻ ˏ, ɩɪɨɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɚɫɢɬɟɥɟɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

   
(6.31) 
 

 
 6.3.7 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɜɨɞɨɛɨɹ 

 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 ϑ˔ = Q୮ሺB + ሺn − ͳሻ ∙ Ɂʐሻ ∙ hୡ′ = ͳͺͺͲʹ,ͳ͵ሺͳͶͶ + ሺ͸ − ͳሻ ∙ Ͷሻ ∙ ͵,ͳ͸ = ͵͸,ʹͺ ˏ/˔ 

 

   
(6.32) 
 

  
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɞɨ ɫɬɟɧɤɢ:  

ʑߜ  = Ͳ,ͳͷ ∙ 𝜗˔ ∙ √ℎ௖′ = Ͳ,ͳͷ ∙ ͵͸,ʹͺ ∙ √͵,ͳ͸ = ͻ,͸͹ ˏ 
 

(6.33) 
 ݈˅ = Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻℎ௖′′ − ℎ௖′ ሻ =  Ͳ,ͺ ∙ ʹ,ͷ ∙ ሺͳ,ͻ ∙ ʹ͵,Ͳ͵ − ͵,ͳ͸ሻ = = ͺͳ,ʹ ˏ 
(6.34) 
 

 
ɋ ɰɟɥɶɸ ɷɤɨɧɨɦɢɢ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ߜɜ = ͵ ɦ, ɢ 

ɡɚɤɪɟɩɥɹɟɦ ɧɚ ɫɤɚɥɟ ɫ ɩɨɦɨɳɶɸ ɚɧɤɟɪɨɜ. 
 

 6.3.7 Ɋɚɫɱɟɬ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ (ɝɥɭɛɢɧɧɵɣ) 
 

Ɋɚɫɯɨɞ ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: ܳ˃˅.˅ˑˇ = ͹ͷͲ ˏଷ/˔ 
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Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɦ ɫ ɭɱɟɬɨɦ ɪɚɫɫɬɨɹɧɢɹ 
ɞɨ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. Ɍɭɧɧɟɥɶ ɜɨɞɨɫɛɪɨɫɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɞɨɫɬɚɬɨɱɧɨɦ ɪɚɫɫɬɨɹɧɢɢ (ɦɢɧɢɦɭɦ 3 ɦ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ 
ɜɨɞɨɫɥɢɜɚ ɩɪɢɧɢɦɚɟɦ: 

 ∇˒ˑ˓. ˅ˑˇ = ∇˒ˑˎ ˆ˃ˎ. +ℎˆ + ͷ = ͳ͵ͷ + ͵,ͷ + ͷ = ͳͶ͵,ͷˏ  
 

(6.35) 
 

ɝɞɟ ∇˒ˑˎ ˆ˃ˎ. − ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
 ℎˆ − ɜɵɫɨɬɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 

ɇɚɡɧɚɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ ℎˑ˕˅ ɪɚɜɧɭɸ 3 ɦ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 

 

ω = ୕˓μ√ଶ୥ୌ = ଻ହ଴଴,଼√ଶ∙ଽ,଼ଵ∙ଽ଼ = ʹͳ,͵ͺ ˏଶ  

  

(6.36) 
 

ɝɞɟ µ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɚ ɫ ɩɥɚɜɧɵɦ ɜɵɯɨɞɨɦ ɢ 
ɧɟɛɨɥɶɲɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ ɩɪɢɧɢɦɚɟɦ 0,8; Q˃˅.˅ˑˇ − ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ; ܪ − ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ (ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ 
ɫɟɱɟɧɢɹ ɪɚɜɧɚ 145,00 ɦ). 

 
Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɛɢɜɚɟɦ ɧɚ ɫɬɚɧɞɚɪɬɧɵɟ 

ɨɬɜɟɪɫɬɢɹ: 
ܤ  = ω୦ˑ˕˅ = ଶଵ,ଷ଼ଷ = ͹,ͳʹ ˏ  

  

(6.37) 
ܤ  = n ∙ bˑ˕˅ = ʹ ∙ Ͷ = ͺˏ  

 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ݊ = ͵, ɲɢɪɢɧɭ ɨɬɜɟɪɫɬɢɣ ܾˑ˕˅ = ͷ ˏ, 

ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ ℎˑ˕˅ = ͵ ˏ.  
 

 6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
 6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ 

ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɸɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ, ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 



83 
 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 

 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 

ɭɫɥɨɜɢɹɦ: 
1) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2)ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

 B୬୍ = ୦√ ρ˄ρ౭ሺଵ−୬ሻ+୬ሺଶ−୬ሻ−αభ  
 

(6.38) 
 

ɝɞɟ ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦ 0,5; ɏ˄ ɢ ɏ୵ – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

 ℎ = ʜʞʢߘ − ʞʝʓߘ = ʹͶ͵ − ͳ͵ʹ = ͳͳͳ ˏ, (6.39) 
 

ɝɞɟ ∇ʞʝʓ = ∇ˇː˃ − Ɂ˅ = ͳ͵ͷ − ͵ = ͳ͵ʹˏ.0 ߜ˅-ɡɚɝɥɭɛɥɟɧɢɟ ɩɥɨɬɢɧɵ 
 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 B୬୍୍ = ɀ୬ ∙ htgφሺ ρ˄ρ౭ + n − αଵሻ , (6.40) 

 

 
ɝɞɟ ɀ୬–ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. Ⱦɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ߛ௡ = ͳ,ʹͷ. tgφ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ  ɞɥɹ ɫɤɚɥɵ 0,8. 
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Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ (ɬɚɛɥɢɰɚ 6.2) ɢ 
ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻɢ ܤ௡ூூ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.2). 
 
Ɍɚɛɥɢɰɚ 6.2 –Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣܤ௡ூ = ݂ሺ݊ሻɢ ܤ௡ூூ = ݂ሺ݊ሻ 

n ܤூ ܤூூ 
0,1 81,60 86,71 
0,11 81,74 86,28 
0,12 81,88 85,86 
0,13 82,02 85,43 
0,14 82,17 85,01 
0,18 82,83 83,38 
0,19 83,01 82,98 
0,2 83,19 82,58 

 
Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 

 
 

Ɋɢɫɭɧɨɤ 6.2 – ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬୍ = fሺnሻ ɢ B୬୍୍ = fሺnሻ 
 

Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,ͳͻ ɢB˒ = ͸͵ ˏ. ɉɪɢɧɢɦɚɟɦ B˒ =ͺ͵ ˏ. 
 

 6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 

Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ, ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
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ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

˔˄ܤ  = ܾ + ߜ = ʹͶ + Ͷ = ʹͺ ˏ, (6.41) 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; Ɂ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ (ɱɬɨɛɵ ɧɟ ɩɟɪɟɪɟɡɚɬɶ ɨɬɜɟɪɫɬɢɣ), ɚ ɬɚɤɠɟ ɫ 
ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɩɨ ɤɨɧɬɭɪɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɦɟɪɧɵɦɢ 
ɲɢɪɢɧɨɣ ɜ 1 ɫɦ, ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

ɒɢɪɢɧɭ ɪɚɫɤɪɵɬɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ, ɨɛɪɚɡɭɟɦɵɯ ɩɭɬёɦ ɩɨɤɪɚɫɤɢ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤɚ ɛɢɬɭɦɨɦ ɩɪɢɧɢɦɚɟɦ 5 ɦɦ. ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɸɬ, ɱɬɨ ɩɪɢ 
ɫɚɦɨɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɪɟɞɵ ɲɨɜ ɡɚɦɤɧёɬɫɹ, ɚ ɩɪɢ ɫɚɦɨɣ ɧɢɡɤɨɣ 
ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɫɤɪɨɟɬɫɹ. 

 
 6.4.3 Ȼɵɤɢ 
 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥёɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɜɢɞɟ ɩɨɥɭɤɪɭɝɚ. Ȼɵɤ 
ɢɦɟɟɬ ɪɚɡɪɟɡɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬ.ɟ. ɩɨ ɟɝɨ ɨɫɢ ɩɪɨɯɨɞɹɬ ɲɜɵ, ɨɬɞɟɥɹɸɳɢɟ 
ɫɟɤɰɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ.  

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ, ɩɪɢ ɲɢɪɢɧɟ 
ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ b = 24 ɦ ɬɨɥɳɢɧɚ ɛɵɤɚ: 

˄ߜ  = ሺͲ,ͳ ÷ Ͳ,ͳ͵ሻ ∙ ܾ = ሺͲ,ͳ ÷ Ͳ,ͳ͵ሻ ∙ ʹͶ = ʹ,Ͷ ÷ ͵,ͳʹ ˏ  (6.42) 
 

Ɍɚɤ ɠɟ ɜ ɩɪɢɦɟɱɚɧɢɢ ɤ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ɭɤɚɡɚɧɨ, ɱɬɨ ɲɢɪɢɧɚ 
ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɫ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦ ɲɜɨɦ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ Ͳ,ͷ ÷ ʹ ˏ ɛɨɥɶɲɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɛɵɤɚ ɛɭɞɟɬ ɪɚɜɧɨɣ: 
˄ߜ  = Ͳ,ͺͺ + ͵,ͳʹ = Ͷ ˏ  
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ ߜ˄ = Ͷ ˏ. 
ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 1 ɦ. ɜɵɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɇȻ, ɬ.ɟ. 157,00 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ  ɫɨɫɬɚɜɥɹɟɬ 1,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 

ɡɚɬɜɨɪɚ – 1 ɦ.  
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ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 0,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ 
ɡɚɬɜɨɪɚ – 0,5 ɦ. Ⱦɚɧɧɵɣ ɡɚɬɜɨɪ ɪɚɡɦɟɳɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 

 6.4.4 ɍɫɬɨɢ 
 

Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ 
ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ. ɉɪɢ ɷɬɨɦ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɞɦɵɜɚɧɢɟ ɟɝɨ 
ɨɫɧɨɜɚɧɢɹ ɫɞɜɢɝɚɟɦ ɜɨɞɨɫɥɢɜɧɭɸ ɱɚɫɬɶ ɧɚ 1 ɫɟɤɰɢɸ ɨɬ ɭɫɬɨɹ.   

 
 6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ:  

 ܽˇ˓ ൒ ு ∙ ఊ𝑛୍ˍ˓,௠ = ଵ଴଼∙ଵ,ଶହଶହ = ͷ, Ͷ ˏ  

 

(6.43) 
 

ɝɞɟ ߘ = ܪʜʞʢ − ʓʜʝ  = 243 - 135 = 108 ɦ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;  ɀ୬ߘ = ͳ,ʹͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܫɤɪ,݉= 25 – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 

ɩɪɢɧɢɦɚɟɦ 5,4 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ܽˇ˓ ൒ 2 ɦ ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,3 ɦ. 

 
 6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 
ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 15 ɦ ɩɨ ɜɵɫɨɬɟ, ɪɚɡɦɟɪɨɦ 2ɯ2,5 ɦ. Ɉɞɧɚ 
ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ, 
ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ͵˘͵,ͷ ˏ. 
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 6.4.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 

ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ˒ = Ͳ,Ͳͺͷ ∙ ͺ͵ = ͹,Ͳͷ ˏ  

 
(6.44) 
 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 

 
Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ݈ଶ = ͷ ɦ. 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ H୫ୟ୶ = Ͳ,ͷ ∙ ͳͲ͸,ͺ = ͷ͵,Ͷˏ.              

 
(6.45) 
 

ɝɞɟ H୫ୟ୶- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 
 H୫ୟ୶ = ∇ʜʞʢ − ∇ʜʐmin = ʹͶ͵ − ͳ͵͸,ʹ = ͳͲ͸, ͺ ˏ 

      
(6.46) 
 

ɝɞɟ ∇ʜʐmin = 136,2 ɦ - ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɇȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɩɭɫɤɭ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. 
 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ   = ∆ு௃ˍ˓ ∙ ℎߛ = ସସ,଴଼ଵହ ∙ ͳ,ʹͷ = ͷ,͵Ͷ  ˏ,          (6.47) 
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ɝɞɟ ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  

 Jˍ˓ = ͳͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; 
 ɀ୬ = ͳ,ʹͷ –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
 

 ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. 
ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ [27, ɱɟɪɬ.7] ɧɚɯɨɞɢɦ ∆ܪ:  
 ∆H = Hୢ − Hୟୱ = ͳͲ͸,ͺ − Ͷʹ,͹ʹ = ͸Ͷ,Ͳͺ ˏ, (6.48) 

 
ɝɞɟ Hୢ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; Hୟୱ  - ɧɚɩɨɪ ɧɚ ɰɟɦ. Ɂɚɜɟɫɟ. 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 hˇ˓ = Ͳ,ͷ ∙ hˊ˃˅ = Ͳ,ͷ ∙ ͷ͵,Ͷ = ʹ͸,͹ ˏ., (6.49) 

 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,3 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 2,5 ɦ. 
 
 6.5 ɍɫɬɪɨɣɫɬɜɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɟɩɥɟɧɢɹ ɞɧɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢɫɩɨɥɶɡɭɟɦ ɜɨɞɨɛɨɣɧɭɸ ɩɥɢɬɭ, 
ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩ. 2.7. ɇɚɡɧɚɱɚɟɦ, ɜɞɨɥɶ ɩɨɬɨɤɚ ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ ɫɩɥɨɲɧɚɹ, 
ɩɨɩɟɪɟɤ ɧɚɪɟɡɚɟɦ ɩɨ ɫɟɤɰɢɢ ɩɥɨɬɢɧɵ (28ɦ). Ɂɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɧɚɡɧɚɱɚɟɦ 
ɪɢɫɛɟɪɦɭ ɪɚɡɦɟɪɨɦ 12 x 8 ɦ. 
 
 6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
 Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɇɉɍ = 243 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minɍɇȻ = 136,2 ɦ, ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɯɤQ = 750 ˏଷ/˔. 
  

6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 

 ܵ˒ˎ = ͶͷͳͶ,Ͳ͸Ͷ  ˏଶ; 
ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
 G˒ˎ = S˒ˎ ∙ b ∙ g ∙ ɏ˄b + Ɂ˄ = ͶͷͳͶ,Ͳ͸ ∙ ʹͶ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͶ + Ͷ = ͻͳͲͻ͸,Ͷͳɤɇ/ɦ  (6.50) 
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ɝɞɟ ɀ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; S˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; b − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; d − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 
ȼɟɫ ɛɵɤɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 

˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ͷ͹ͺͺ,ͶͲ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳʹͶ + Ͷ = ͳͻͶ͸ͺ,ͺͺ ˍʜˏ ; (6.51) 

 
ɝɞɟ ܵ˄ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 
 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 

 
 
ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͺͶ ∙ √ͳͺͶ ∙ ͻ,ͺͳ = ͳ͵Ͷ͸,͸͸ ˍʜ. 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 
 

 

 6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ. 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 

 

ܳˊ ≈ Ͳ.Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ Ͷ͸ͺ ∙ √Ͷ͸ͺ ∙ ͻ,ͺͳ = ͷͶ͸ʹ,͸ͳ ˍʜ;  (6.52) 

݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ.ͷሻ ∙ ܾ = ሺʹͶͶ − ʹͷͷ + Ͳ,ͷሻ ∙ ʹͶ = Ͷ͸ͺ ˏଶ;  (6.53) 

ˊݍ = ܳˊܾ + ˄ߜ = ͷͶ͸ʹ,͸ͳʹͶ + Ͷ = ͳͻͷ,Ͳͻ ˍʜ/ˏ, (6.54) 

ܶ˅ = ௪ߩ ∙ ݃ ∙ ℎଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͳͳଶʹ = ͸ͲͶ͵Ͷ,ͷͳ ˍʜ/ˏ (6.55) 
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ɝɞɟ  hଵ =  ∇ʜʞʢ − ∇˒ˑˇˑ˛˅ы = ʹͶ͵ − ͳ͵ʹ = ͳͳͳ ˏ  
 ɀ୵ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 

 
ɉɥɟɱɨ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɨɞɨɲɜɵ, ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 37 ɦ. 
- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

 
ɝɞɟ hଶ =  ∇ʢʜʐ୫୧୬ − ∇˒ˑˇˑ˛˅ы = ͳ͵͸,ͷ − ͳ͵ʹ = Ͷ,ͷ ˏ 

 
ɉɥɟɱɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ – 1,5 ɦ. 
 ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ɇȻ: 
 

 
ɝɞɟ    ܵэ˒ː = ͸,Ͷ͸͹ ˏଶ–ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ. 
 

ɉɥɟɱɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ɇȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ, 
ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 38,79 ɦ. 
 

 6.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

Cɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

 
ɝɞɟ Sɷɩ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 
 

6.6.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɜɵɱɢɫɥɟɧɚ ɜ ɉɄ «AutoCAD» ɢ ɪɚɜɧɚ: ܵэ˒̠ = ͳͶͶͺ,ͻͻ ˏଶ 

 
 Ɂɧɚɹ ɜɟɥɢɱɢɧɭ 
 

 Hୢ = ∇ʜʞʢ − ∇ʜʐ୕ʑʤʙ = ʹͶ͵ − ͳ͵͸,ʹ = ͳͲ͸,ͺ ˏ,  ɜɵɱɢɫɥɹɟɦ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɣ ܪ௔௦ ɢ ܪௗ௥.  

ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ͷଶʹ = ͻͻ,͵͵ˍʜ/ˏ. (6.57) 

ܹː = ܵэ˒ː ∙ ݃ ∙ ߩ = ͸,Ͷ͸͹ ∙ ͻ,ͺͳ ∙ ͳͲͲͲͲ = ͸͵,ͶͶ ˍʜ/ˏ,. (6.59) 

W˅ˊ˅ = Sэ˒ ∙ ɏ ∙ g = ͺ͵ ∙ Ͷ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = ͵͸͸Ͷ,Ͳ͵ ˍʜ/ˏ (6.60) 
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ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 

 
ɝɞɟ ɮS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 
 

ɉɥɟɱɨ ɫɢɥɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 20,31 ɦ. 
 

6.6.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 pː = ɀː ∙ hː ∙ tgଶ ቀͶͷ − φଶː ቁ = ͳͲ ∙ ͳ,ͷ ∙ tgଶ ቀͶͷ − ଶ଴ଶ ቁ = ͹,͵ͷ ˍʜ/ˏଷ,   (6.64) 

 
ɝɞɟ  ɀː – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɀː = ͳͲ ˍʜ/ˏଷ; 

 hː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ hː = ͳ,ͷˏ; 
 φː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɧɚɧɨɫɨɜ,φː = ʹͲ°.  
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 pˆ˓′ = ɀː ∙ hː ∙ tgଶ ቀͶͷ° − φˆ˓ʹ ቁ − ʹ ∙ ʠ ∙ tg ቀͶͷ − φˆ˓ʹ ቁ (6.66) 

 pˆ˓′ = ͳͲ ∙ ͳ,ͷ ∙ tgଶ (Ͷͷ − ͵Ͷʹ) − ʹ ∙ ͳͷͲ ∙ tg (Ͷͷ − ͵Ͷʹ) = −ͳͲʹ,ͳͲˍʞ˃. 
 pˆ˓′′ = ሺɀːhː + ɀ˔ˍ.ˆ˓˅ˊ˅h˔ˍ.ˆ˓ሻ ∙ tgଶ ቀͶͷ − φ˔ˍ.ˆ˓ʹ ቁ − ʹ˔ ∙ tg ቀͶͷ − φ˔ˍ.ˆ˓ʹ ቁ (6.67) 

 pˆ˓′′ = ሺͳͲ ∙ ͳ,ͷ + ͳͺ,Ͳʹ ∙ ͵ሻ ∙ tgଶ (Ͷͷ − ͵Ͷʹ) − ʹ ∙ ͳͷͲ ∙ tg (Ͷͷ − ͵Ͷʹ) = = −ͳ͵ͻ,ͻͺ ˍʞ˃ 

Hୟୱ = Ͳ,Ͷ ∙ Hୢ = Ͳ,Ͷ ∙ ͳͲ͸,ͺ = Ͷʹ,͹ʹ ˏ. (6.61) Hୢ୰ = Ͳ,ʹͲ ∙ Hୢ = Ͳ,ʹͲ ∙ ͳͲ͸,ʹ = ʹͳ,͵͸ ˏ.   (6.62) 

W˗ = ɏ୵ ∙ g ∙ S˗ = ͳͲͲ ∙ ͻ,ͺͳ ∙ ͳͶͶͺ,ͻͻ = ͳͶʹͳͶ,͸ͳ ˍʜ/ˏ, (6.63) 

ːܧ = pː ∙ hːʹ = ͹,͵ͷ ∙ ͳ,ͷʹ = ͷ,ͷͳˍʜ, (6.65) 
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Ɍ.ɤ. ݌ˆ˓′′  ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɧɟ ɭɱɢɬɵɜɚɟɦ 
 
6.6.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 

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

  – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 

 
ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩ.1. 

 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
 

 
ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ 107,21 ɦ. 

 
6.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 

ɩɨɞɨɲɜɵ. 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 

ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ AutoCAD.  
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
 

 

ܹ˅ ˑˎː = ͳʹ ∙ ௪ߩ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = ͳʹ ∙ ͳͲ ∙ ʹ,ͷ͸ (ʹͻ,ͺ͵͵,ͳͶ + Ͳ,͸ͺͷʹ ) == ͳʹ͵,͸ˍʜ, ; (6.68) 

ℎ଴ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ʹ,ͷ͸ଶʹͻ,ͺ͵ = Ͳ,͸ͺ ˏ (6.69) 

ܹ˅ ˑˎː = ͳʹ ∙ ͳͲ ∙ Ͳ,ͷͶ͵ ( ͷ,Ͷ͵,ͳͶ + Ͳ,ͳ͹ʹ ) = Ͷ,ͺͺ ˍʜ/ˏ  

yୡ = ߨߣʹ̅ − ͵ͅ hଵ% = ʹͻ,ͺ͵ ͸,ʹͺ − ͵ͅ ∙ ʹ,ͷ͸ = ͵,͹ͻˏ (6.70) 
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Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 
 
 

ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

Ɋɚɫɱɟɬɧɚɹ 
ɫɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ ߛ௙ , ɤɇ ɉɥɟɱɨ,  
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇɦ 

Ɍɜ 1  60434,51 60434,51 37 2236076,69 

Ɍɧ 1  99,33 99,33 1,5 -148,99 

Wɧ 1  63,44 63,44 38,79 2460,96 

Gɛ 0,95  19468,88 18495,43 14,81 -273917,38 

Gɩɥ 0,95  91096,41 85541,59 15,85 -1371684,1 

Wɜɡɜ 1  3664,04 3664,04 0 0 

Wɮ 1  14214,61 14214,61 20,31 288698,82 

qɡ 0,9  195,09 175,58 36,84 -6468,51 

Wɜɨɥɧ 1  123,62 123,62 107,21 13253,38 

Eɧ 1,2  5,51 6,62 3,5 23,15 

ΣN  87397,40 

ΣM 888293,97 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 

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

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 

(6.72) 

 
ɝɞɟ H୳ୢ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͶ͵ − ͳ͵ʹ = ͳͳͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; m୳ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ; 
 σ୶୳ == −ʹ͹ͻ,͵ʹ ∙ Ͳ − ͳͲ ∙ ͳͳͳ ∙ ሺͳ − Ͳሻ = −ͳͳͳͲ ˍʜ/ˏଶ 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

σ୷୳ = − NB˒ + ͸ ∙ ∑ ˒ଶܤܯ = − ͺ͹͵ͻ͹,Ͷͺ͵ + ͸ ∙ ͺͺͺʹͻ͵,ͻ͹ͺ͵ଶ ==  −ʹ͹ͻ,͵ʹ ˍʜ/ˏଶ 
 

 

 

(6.71) 

𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ  
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𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ (6.73) 
  

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ:  

 𝜎௟௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ  (6.74) 
 𝜎௟௨ = −ʹ͹ͻ,͵ʹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͳͳͳ ∙ Ͳ = −ʹ͹ͻ,͵ͳ ˍʜ/ˏଶ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͳͳͳ = −ͳͳͳͲ ˍʜ/ˏଶ (6.75) 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

(6.76) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

 
(6.77) 

 𝜎௫௧ = −ͳͺʹ͸,͸Ͷ ∙ Ͳ,ͺͳଶ − ͳͲ ∙ Ͷ,ͷ ∙ ሺͳ − Ͳ,ͺͳଶሻ = −ͳʹͳ͵,ͻ͵ ˍʜ/ˏଶ 
 
ɝɞɟ m୲ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; H୲ୢ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ɀ୵ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 
(6.78) 

 𝜏௫௬௧ = −ሺͳͲ ∙ Ͷͷ − ͳͺʹ͸,͸Ͷሻ ∙ Ͳ,ͺͳ = ͳͶͶ͵,ͳ͵ ˍʜ/ˏଶ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 

(6.79) 
 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 

(6.80) 

𝜎௬௧ = − ˒ܤܰ − ͸ ∙ ∑ ˒ଶܤܯ = − ͺ͹͵ͻ͹,Ͷͺ͵ − ͸ ∙ ͺͺͺʹͻ͵,ͻ͹ͺ͵ଶ == −ͳͺʹ͸,͸Ͷ ˍʜ/ˏଶ 

𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ 

𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧൯ ∙ ݉௧ 

𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,ͷ = −Ͷͷ ˍʜ/ˏଶ 

𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ 
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𝜎ଷ௧ = −ͳͺʹ͸,͸Ͷ ∙ ሺͳ + Ͳ,ͺͳଶሻ + ͳͲ ∙ Ͷ,ͷ ∙ Ͳ,ͺͳଶ = −ʹͻͻͷ,ͷͺ ˍʜ/ˏଶ 
 

6.7.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 

(6.81) 
 ͳ,ʹͷ ∙ ͳ ∙ ʹͻͻͷ,ͷͺ ൑ Ͳ,ͻ ∙ ܴ௕ 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ  ߛ௖ௗ = Ͳ,ͻ; 
 

ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ7,5 ɫ 
ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟܴ௕ = ͶͷͲͲͲˍʜ/ˏଶ, 

 ͵͹ͶͶ,Ͷ͹  ɤɇ/ɦଶ ൒ ͶͷͲͲ͸ ɤɇ/ɦଶ.  
 

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ 

 
 − ʹ͹ͻ,͵ʹ ˍʜ/ˏଶ < Ͳ  

 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙     ௗ௨,    (6.74)ܪ
 ʹ͹ͻ,͵ʹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳͳͳ  ʹ͹ͻ,͵ʹ ˍʜ/ˏଶ ൒ ʹ͹͹,ͷ ˍʜ/ˏଶ. 
 
ɝɞɟ H୳ୢ = ʜʞʢ − ˑˇˑ˛˅ы˒ߘ = ʹͶ͵ − ͳ͵ʹ = ͳͳͳˏ                           

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 

௡ߛ ∙ ௟௖ߛ ∙ |𝜎ଷ ௠௔௫| ൑ ௖ௗߛ ∙ ܴ௕  
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6.8 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 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: 
 

(6.75) 

 R = (G˒ˎ + Gʐ − W˅ˊ˅ − W˗ + qˊ൯ ∙ tg φ + c ∙ ω  = ܰ ∙ 𝜑݃ݐ + ܿ ∙ ܤ == ͺ͹͵ͻ͹,Ͷ ∙ Ͳ,ͺ + ͳͷͲ ∙ ͺ͵ = ͺʹ͵͸͹,ͻ ∙ Ͳ,͹ + ͸ͺ ∙ ͳͲͲ == Ͷͻʹͻ͹,ͻ͹ ˍʜ/ˏ 

(6.76) 

 
ɝɞɟ ݃ݐ𝜑 = Ͳ,ͺ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͷͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = ͺ͵ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

 ͺʹ͵͸͹,ͻʹ ∙ Ͳ,ͻ͸ͲͶ͸͸,ͳͷ ∙ ͳ ൒ ͳ,ʹͷ   

  ͳ,ʹͻ ൒ ͳ,ʹͷ .  
ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 

ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ, ɬɚɤ ɤɚɤ ߛ௡ɧɟ ɩɪɟɜɵɲɚɟɬ 
10%.  
  

ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒   ௡ߛ

F = T˅ − Tː + W˅ˑˎː + ʔː == ͸ͲͶ͵Ͷ,ͷͳ − ͻͻ,͵͵ + ͳʹ͵,͸ʹ + ͹,͵ͷ == ͸ͲͶ͸͸,ͳͷ ˍʜ/ˏ. (6.77) 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ  

 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 

ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

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

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ.  
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 

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

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

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

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

– «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɩɪɢɤɚɡ 
ɦɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328ɧ (ɢɡɦ. ɧɚ 19. 
02. 2016 ɝ);  

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

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

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ.  
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ɇɚ ȿɧɢɫɟɣɫɤɨɣȽɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ–ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ.  

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

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ–ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ» (ɢɡɦ. 27.04.2017).  

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

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

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 
ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɊȾ 153–34–03.205–2001 «ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ». 

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

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

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

3) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɪɨɥɨɠɟɧ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ, ɚ ɭ ɜɯɨɞɨɜ ɢ ɜɴɟɡɞɨɜ ɜ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɩɨɬɟɧɰɢɚɥɨɜ ɩɭɬɟɦ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɫ ɫ ɩɨɫɬɟɩɟɧɧɵɦ 
ɡɚɝɥɭɛɥɟɧɢɟɦ; 
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4) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɟ ɨɬɦɨɫɬɤɢ 
ɲɢɪɢɧɨɣ 1–1,5 ɦ. 

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

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

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

7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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.  
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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;  

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ 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 ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ȿɧɢɫɟɣɫɤɭɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, 
ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - 
ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
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7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ȿɧɢɫɟɣɫɤɨɝɨ Ƚɍ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
 7.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ȿɧɢɫɟɣɫɤɢɣ ɝɢɞɪɨɭɡɟɥ  ɪɚɫɩɨɥɨɠɟɧ ɜ 40 ɤɦ ɨɬ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, 
ɜɛɥɢɡɢ ɝɨɪɨɞɚ Ⱦɢɜɧɨɝɨɪɫɤɚ. 

ȿɧɢɫɟɣ — ɨɞɧɚ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɪɟɤ ɧɚ Ɂɟɦɥɟ. ɂɫɬɨɤɚɦɢ ɷɬɨɣ ɪɟɤɢ 
ɫɱɢɬɚɸɬɫɹ ɞɜɟ ɦɚɥɵɯ ɪɟɱɤɢ: Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɢ Ɇɚɥɵɣ ȿɧɢɫɟɣ . Ⱦɥɢɧɚ ɪɟɤɢ 
ɫɨɫɬɚɜɥɹɟɬ-3 487 ɤɦ. ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ 
ɩɥɨɳɚɞɶ ɫɨɫɬɚɜɥɹɟɬ 288 200 ɦ³/ɫ. Ⱦɥɹ ɛɚɫɫɟɣɧɚ ȿɧɢɫɟɹ ɯɚɪɚɤɬɟɪɧɚ ɪɟɡɤɚɹ 
ɚɫɢɦɦɟɬɪɢɱɧɨɫɬɶ: ɟɝɨ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɱɚɫɬɶ ɜ 5,6 ɪɚɡɚ ɨɛɲɢɪɧɟɟ ɥɟɜɨɛɟɪɟɠɧɨɣ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 75 ɦ, ɚ ɝɥɭɛɢɧɚ – 70 ɦ. ȿɧɢɫɟɣ 
ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɪɟɤ ɫɦɟɲɚɧɧɨɝɨ ɩɢɬɚɧɢɹ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ. Ⱦɨɥɹ 
ɩɨɫɥɟɞɧɟɝɨ ɧɟɦɧɨɝɨ ɦɟɧɟɟ 50 %, ɞɨɠɞɟɜɨɝɨ 36—38 %, ɩɨɞɡɟɦɧɨɝɨ ɜ ɜɟɪɯɨɜɶɹɯ 
ɞɨ 16 %, ɤ ɧɢɡɨɜɶɹɦ ɨɧɚ ɭɦɟɧɶɲɚɟɬɫɹ. Ⱦɥɹ ȿɧɢɫɟɹ ɯɚɪɚɤɬɟɪɧɵ ɢɧɬɟɧɫɢɜɧɨɟ 
ɨɛɪɚɡɨɜɚɧɢɟ ɜɧɭɬɪɢɜɨɞɧɨɝɨ ɥɶɞɚ, ɨɫɟɧɧɢɣ ɥɟɞɨɯɨɞ.  ɇɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɜ 
ɪɭɫɥɟ ɜɨɡɧɢɤɚɸɬ ɦɨɳɧɵɟ ɧɚɥɟɞɢ. Ⱦɥɹ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ȿɧɢɫɟɹ ɯɚɪɚɤɬɟɪɧɨ 
ɪɚɫɬɹɧɭɬɨɟ ɜɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ ɢ ɥɟɬɧɢɟ ɩɚɜɨɞɤɢ, ɡɢɦɨɣ ɪɟɡɤɨɟ ɫɨɤɪɚɳɟɧɢɟ 
ɫɬɨɤɚ. Ⱦɥɹ ɜɟɪɯɨɜɶɟɜ ɯɚɪɚɤɬɟɪɧɨ ɪɚɫɬɹɧɭɬɨɟ ɜɟɫɟɧɧɟ-ɥɟɬɧɟɟ ɩɨɥɨɜɨɞɶɟ. 
ɉɨɥɨɜɨɞɶɟ ɧɚ ȿɧɢɫɟɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɦɚɟ, ɢɧɨɝɞɚ ɜ ɚɩɪɟɥɟ, ɧɚ ɫɪɟɞɧɟɦ ȿɧɢɫɟɟ 
ɧɟɫɤɨɥɶɤɨ ɪɚɧɶɲɟ, ɱɟɦ ɧɚ ɜɟɪɯɧɟɦ, ɧɚ ɧɢɠɧɟɦ ɜ ɫɟɪɟɞɢɧɟ ɦɚɹ — ɧɚɱɚɥɟ ɢɸɧɹ. 
ȼɟɫɟɧɧɢɣ ɥɟɞɨɯɨɞ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɚɬɨɪɚɦɢ. Ɋɚɡɦɚɯ ɤɨɥɟɛɚɧɢɣ ɭɪɨɜɧɹ ȿɧɢɫɟɹ 
ɜ ɜɟɪɯɨɜɶɹɯ 5—7 ɦ ɜ ɪɚɫɲɢɪɟɧɢɹɯ ɢ 15—16 ɦ ɜ ɫɭɠɟɧɢɹɯ, ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɨɧ 
ɛɨɥɶɲɟ, ɤ ɭɫɬɶɸ ɭɦɟɧɶɲɚɟɬɫɹ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɥɢɱɚɟɬɫɹ 
ɫɭɪɨɜɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɨɫɬɚɜɥɹɟɬ −0,4°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ (ɹɧɜɚɪɶ) −54°ɋ, 
ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ (ɢɸɥɶ) +37°ɋ. Ȼɟɡɦɨɪɨɡɧɵɣ  ɩɟɪɢɨɞ – ɜɫɟɝɨ 112 ɞɧɟɣ ɜ 
ɝɨɞɭ. ȼɵɩɚɞɚɟɬ ɨɤɨɥɨ 480 ɦɦ ɨɫɚɞɤɨɜ ɜ ɝɨɞ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɚɤɜɚɬɨɪɢɢ ɹɜɥɹɟɬɫɹ ɯɨɡɹɣɫɬɜɟɧɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɤɢ ɢ ɹɞɟɪɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. ȼɫɟ ɷɬɨ ɩɪɢɜɟɥɨ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ 
ɢɡɦɟɧɟɧɢɹɦ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ. Ɋɚɧɟɟ ȿɧɢɫɟɣ ɡɢɦɨɣ ɡɚɦɟɪɡɚɥ, ɚ ɫɟɣɱɚɫ – ɧɟɬ, 
ɩɨɬɨɦɭ ɱɬɨ ɜ ɧɟɝɨ ɫɛɪɚɫɵɜɚɸɬ ɬɟɩɥɵɟ ɜɨɞɵ ɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ ɫɚɦ ɤɥɢɦɚɬ ɫɬɚɥ 
ɦɹɝɱɟ, ɬɟɩɥɟɟ ɢ ɜɥɚɠɧɟɟ. ɇɵɧɟ ɪɟɤɚ ɢɦɟɟɬ ɛɨɥɶɲɢɟ ɪɚɡɥɢɜɵ ɢ ɡɚɬɚɩɥɢɜɚɟɬ 
ɛɨɥɶɲɢɟ ɬɟɪɪɢɬɨɪɢɢ ɪɚɡɥɢɱɧɵɯ ɩɨɫɟɥɟɧɢɣ. Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ 
ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɹɞɟɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ 
ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɟɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: ɩɥɭɬɨɧɢɣ, 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ. Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ 
ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɛɨɝɚɬɚ ɢ ɪɚɡɧɨɨɛɪɚɡɧɚ. Ʌɟɫɚ ɫɨɫɬɨɹɬ ɢɡ 
ɧɟɛɨɥɶɲɨɝɨ ɧɚɛɨɪɚ ɞɪɟɜɟɫɧɵɯ ɩɨɪɨɞ. Ȼɨɥɟɟ 50% ɥɟɫɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɥɢɫɬɜɟɧɧɢɰɭ, ɨɤɨɥɨ 17% - ɧɚ ɟɥɶ ɢ ɩɢɯɬɭ, ɨɤɨɥɨ 12% - ɧɚ ɫɨɫɧɭ ɢ ɛɨɥɟɟ 9% - ɧɚ 
ɤɟɞɪ. ɂɡ ɦɟɥɤɨɥɢɫɬɜɟɧɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɛɟɪɟɡɚ (ɨɤɨɥɨ 10%) ɢ ɨɫɢɧɚ (1,5%). 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚ 88% ɥɟɫɚ ɫɨɫɬɨɹɬ ɢɡ ɰɟɧɧɵɯ ɯɜɨɣɧɵɯ ɩɨɪɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ 
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ɡɞɟɫɶ ɧɚɯɨɞɢɬɫɹ 30% ɜɫɟɯ ɤɟɞɪɨɜɵɯ ɥɟɫɨɜ ɫɬɪɚɧɵ. ɉɥɨɳɚɞɶ ɥɟɫɧɨɝɨ ɮɨɧɞɚ 
ɫɨɫɬɚɜɥɹɟɬ 168,1 ɦɥɧ.ɝɚ (69% ɬɟɪɪɢɬɨɪɢɢ ɤɪɚɹ), ɡɚɩɚɫ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɞɪɟɜɟɫɢɧɵ - 14,4 ɦɥɪɞ. ɤɭɛ.ɦ (18% ɨɛɳɟɪɨɫɫɢɣɫɤɨɝɨ). 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȿɧɢɫɟɣɫɤɨɝɨ Ƚɍ ɮɚɭɧɚ ɧɚɫɱɢɬɵɜɚɟɬ 
ɫɜɵɲɟ 90 ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, ɢ ɫɜɵɲɟ 400 ɜɢɞɨɜ ɩɬɢɰ. Ⱥ ɢɯɬɢɨɮɚɭɧɚ 
ɧɚɫɱɢɬɵɜɚɟɬ ɛɨɥɶɲɟ 50 ɜɢɞɨɜ ɪɵɛ. 

 Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ: 
 ȼ ɝɨɪɚɯ -ɚɪɯɚɪɵ, ɛɚɪɚɧɵ, ɫɧɟɠɧɵɟ ɛɚɪɫɵ; 
 ɇɚ ɫɟɜɟɪɟ — ɛɟɥɵɟ ɦɟɞɜɟɞɢ ɢ ɫɟɜɟɪɧɵɟ ɨɥɟɧɢ;  
 ȼ ɫɬɟɩɢ — ɛɭɪɨɡɭɛɤɢ, ɜɨɥɤɢ, ɡɚɣɰɵ, ɪɵɫɢ, ɫɭɫɥɢɤɢ ɢ ɪɨɫɨɦɚɯɢ; 
 ȼ ɬɚɣɝɟ — ɫɨɛɨɥɶ, ɩɟɫɟɰ, ɝɨɪɧɨɫɬɚɣ, ɛɟɥɤɚ, ɥɢɫɵ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬɩɪɨɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ; 
 ɉɬɢɰɵ-Ⱥɢɫɬɵ ɢ ɛɭɪɟɜɟɫɬɧɢɤɢ, ɝɚɝɚɪɵ ɢ ɝɭɫɢ, ɞɹɬɥɵ ɢ ɠɭɪɚɜɥɢ, 

ɫɬɪɢɠɢ ɢ ɮɥɚɦɢɧɝɨ;  
 Ȼɨɥɟɟ 22 ɜɢɞɨɜ ɪɵɛ ɢɦɟɸɬ ɩɪɨɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ – ɨɫɟɬɪ, ɮɨɪɟɥɶ, 

ɯɚɪɢɭɫ, ɫɨɦ, ɨɤɭɧɶ,ɳɭɤɚ; 
Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɤɪɚɫɧɵɣ 

ɜɨɥɤ, ɤɨɡɟɪɨɝɢ, ɫɧɟɠɧɵɟ ɛɚɪɫɵ, ɫɟɥɶɞɹɧɵɟ ɤɢɬɵ, ɮɢɧɜɚɥɵ, ɫɢɛɢɪɫɤɢɟ ɤɨɫɭɥɢ. 
ɉɨɞ ɭɝɪɨɡɨɣ ɜɵɦɢɪɚɧɢɹ ɧɚɯɨɞɹɬɫɹ ɬɚɤɠɟ ɦɚɪɚɥɵ ɢ ɫɢɛɢɪɫɤɢɣ ɨɫɟɬɪ. 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 ȿɧɢɫɟɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ ȿɧɢɫɟɣ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɥɟɳ, ɩɥɨɬɜɚ, ɫɭɞɚɤ, 
ɫɬɟɪɥɹɞɶ, ɳɭɤɚ 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 ȿɧɢɫɟɣ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ ɜɵɫɲɟɣ ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  
ɜɨɞ ɜ ɪ.ȿɧɢɫɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ 
ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

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

 
7.3.2 ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȿɧɢɫɟɣɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
– ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
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– 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;  
− 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. 
ɋɨɡɞɚɧɢɟ 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 ȿɧɢɫɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ȿɧɢɫɟɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
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 ɨɬ 01.07.1985 № 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; 
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– ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɟɣ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

 

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 ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
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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. 

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. ɋɚɧɢɬɚɪɧɨ- 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, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɤɨɞ 
ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ.   8 22 201 01 21 5): 

 




%100

qN
M , (7.1) 

 
ɝɞɟ  N– ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (9876336 ɦ3); 

 q– ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%); 
 ɏ– ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3). 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͻͺ͹͸͵͵͸ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͶͶͶͶ͵ͷ ˕ 

 
 

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

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 4 61 010 01 
20 5): 

 




%100

qN
M , (7.2) 

 
ɝɞɟ  N – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (1850 ɬ); 

 q– ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%); 
 ɏ– ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3). 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͳͺͷͲ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͵͹ ˕ 

 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
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7.3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȿɧɢɫɟɣɫɤɢɣ Ƚɍ 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 Ƚɗɋ 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. 
5. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 8 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 

ɩɭɧɤɬ – ɝ.Ⱦɢɜɧɨɝɨɪɫɤ, 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. 

6. 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 ȿɧɢɫɟɣ ɨɬ ɫɛɪɨɫɨɜ 
ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

7. Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɨɜ Ⱦɢɜɧɨɝɨɪɫɤ ɢ Ʉɪɚɫɧɨɹɪɫɤ, ɜ ɩɪɟɞɟɥɚɯ 
ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ ȿɧɢɫɟɣɫɤɨɣ 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; 
– ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɧɵɯ 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 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2022 2024 2025 2026 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 3600 3600 3600 3600 3600 

ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 5472,0 5472,0 5472,0 5472,0 5472,0 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 1969920 1969920 1969920 1969920 1969920 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 0,2 0,2 0,2 0,2 0,2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 39 398,4 39 398,4 39 398,4 39 398,4 39 398,4 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ∙ɱ 19659801,

60 
19659801,

60 
19659801,

60 
19659801,

60 
1965980

1,60 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ∙ɱ 
1 077,00 1110,00 1143,00 1175,00 1206,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 21173,6 21822,3 22471,1 23100,2 23709,7 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 3528,93 3637,06 3745,19 3850,0 3951,6 

 
ɂɡ ɜɫɟɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢɡɦɟɧɹɸɬɫɹ Ɍɚɪɢɮ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɡ ɷɬɨɝɨ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɭɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

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

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

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 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,7 387,7 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 165,3 595,0 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 
 

982,8 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ 
ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
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Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,011 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,014 

Ɉɬ 16 ɞɨ 25 0,023 
ɋɜɵɲɟ 25 ɥɟɬ 0,037 

 
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 ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
ɈȺɈ «ɋɈ-ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 487,368 
ɇɉ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.0001097ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 21,610  
ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 6,264  
ɂɬɨɝɨ 

 
981,0 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 13,7 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 675,87 1941,4 2236,9 3085,3 3836,4 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 263,61 1133,03 1220,62 1763,47 2423,31 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 982,80 982,80 982,80 982,80 982,80 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 3,089 12,98 17,80 25,71 35,34 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 981,0 981,0 981,0 981,0 981,0 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ 247,39 269,88 269,88 269,88 269,88 
ɂɬɨɝɨ 3159,78 5321,16 5709,05 7108,27 8528,78 

 
Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɫɨɫɬɚɜɥɹɸɬ ɧɚɢɦɟɧɶɲɭɸ 
ɱɚɫɬɶ ɜɫɟɯ ɡɚɬɪɚɬ.  Ʉɚɠɞɵɣ ɩɨɤɚɡɚɬɟɥɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 
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Ɋɢɫɭɧɨɤ 8.1. – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
ȼɵɜɨɞ: ɩɨ ɫɬɪɭɤɬɭɪɟ ɜɢɞɧɨ, ɱɬɨ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɪɚɫɯɨɞɵ 

ɧɚ ɫɬɪɚɯɨɜɚɧɢɹ ɡɚɧɢɦɚɸɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɚɢɛɨɥɶɲɢɦɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɫɨɡɞɚɧɢɟ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ. ɋɚɦɨɣ ɦɚɥɨɣ ɱɚɫɬɶɸ 
ɹɜɥɹɟɬɫɹ ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɢ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɬɚɤ ɤɚɤ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨ, ɫ ɭɫɬɚɧɨɜɤɨɣ 
ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 
 8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

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

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 
2022–2026 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6.  
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Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 4 896,71 4 994,10 5 091,32 5 069,62 4 494,50 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 4687,54 5262,47 5542,27 5678,87 5844,33 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 20,23 19,98 17,17 17,17 17,17 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 240,71 2 246,41 2 792,56 3 047,49 5 821,58 

ɂɬɨɝɨ 10 092,73 12 792,97 13 713,33 14 083,16 16 447,59 

 
Ɋɨɫɬ ɧɚɥɨɝɨɜ ɨɛɭɫɥɨɜɥɟɧ ɜ ɨɫɧɨɜɧɨɦ ɪɨɫɬɨɦ ɇȾɋ ɢ ɧɚɥɨɝɨɦ ɧɚ ɩɪɢɛɵɥɶ. 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɩɨɫɥɟ 2023 ɝɨɞɚ ɫɬɚɧɨɜɹɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɫɭɦɦɨɣ. 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 
 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 28658,98 29454,80 30995,01 31766,08 32532,39 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 3 159,78 5 321,16 5 709,05 7 108,27 8 528,78 
EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 25 499,2 24 133,6 25 285,9 24 657,8 24 003,6 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 5 099,8 4 826,7 5 057,1 4 931,5 4 800,7 
NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 20 399,3 19 306,9 20 228,7 19 726,2 19 202,8 
ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20 20 20 20 20 

 
ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ, ɧɨ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ  

ɧɟ ɢɦɟɟɬ ɩɨɫɬɨɹɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɢ ɬɨɥɶɤɨ ɫ 2030 ɝɨɞɚ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ 
ɭɜɟɪɟɧɧɵɣ ɪɨɫɬ. ɗɬɨ ɩɨɤɚɡɵɜɚɟɬ ɧɚɦ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɟɞɩɪɢɹɬɢɹ. 

Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
 

 
Ɋɢɫɭɧɨɤ 8.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 
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ȼ ɧɚɱɚɥɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫ 2019 ɞɨ ɤɨɧɰɚ 2022 ɝɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɨɬɬɨɤ 
ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɬɚɤ ɤɚɤ ɜ ɧɚɱɚɥɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɢ ɦɨɳɧɨɫɬɶ 
ɧɟ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ.  

ɋ ɧɚɱɚɥɚ 2021 ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɛɵɬɤɢ ɭɦɟɧɶɲɚɸɬɫɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚɱɢɧɚɟɬ ɨɤɭɩɚɬɶɫɹ. 

ȼ ɤɨɧɰɟ 2025 ɝɨɞɚ ɩɨ ɡɚɜɟɪɲɟɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɟɤɪɚɳɟɧɢɸ ɨɬɬɨɤɨɜ 
ɫɪɟɞɫɬɜ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɭɜɟɥɢɱɟɧɢɹ 
ɩɪɢɛɵɥɢ, ɢ ɡɚɬɪɚɬɵ ɧɚɱɢɧɚɸɬ ɨɤɭɩɚɬɶɫɹ. 

ɇɚɝɥɹɞɧɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ ɦɨɠɧɨ ɭɜɢɞɟɬɶ 
ɧɚ ɪɢɫɭɧɤɟ 8.3: 

 

 
Ɋɢɫɭɧɨɤ 8.3 –  ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɫ ɞɨɛɚɜɥɟɧɢɟɦ 

ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɚ, ɦɥɧ. ɪɭɛ. 
 

8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
 Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
8.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ:  

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ  
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ  
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ.  
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
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ɪɚɛɨɬɭ, ɄɊɍɗ 500

ȼɜɨɞ  ɜɨɫɶɦɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɜ ɪɚɛɨɬɭ
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ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

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

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

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

Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ:  

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ. 

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

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ȿɧɢɫɟɣɫɤɨɣ 

Ƚɗɋ ɧɚ ɪɟɤɟ ȿɧɢɫɟɣ ɦɨɳɧɨɫɬɶɸ 3600 Ɇȼɬ. 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ 85 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 36408,73 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,26 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 18,25 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ·ɱ 0,16 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 79132,91 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɨɟɤɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɟɧ, ɬɚɤ ɤɚɤ  ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 7 ɥɟɬ, ɬɚɤɠɟ ɫɬɚɧɰɢɹ ɢɦɟɟɬ ɦɚɥɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ- 0,16 ɪɭɛ., ɚ ɬɚɤ ɠɟ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɟ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ-79132,91 ɪɭɛ/ɤȼɬ. 
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8.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞɵ 2022 2023 2024 2025 2026 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 9851,9 10546,4 10920,6 11035,5 10625,9 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 94276,9 240,7 2246,4 2792,5 5821,5 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 10092,6 12792,8 13713,2 14083,0 16447,4 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ–ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

8.6 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 ɱɢɫɬɨɝɨ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɵ ɫɛɵɬɚ; 
ɇɚ ɪɢɫɭɧɤɟ 8.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɢ ɰɟɧɵ ɫɛɵɬɚ. Ɋɢɫɭɧɨɤ 8.5 ɢɡɦɟɧɟɧɢɟ NPV 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ  ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
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Ɋɢɫɭɧɨɤ 8.4- ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, 
ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɢ ɰɟɧɵ ɫɛɵɬɚ 

 

 
Ɋɢɫɭɧɨɤ 8.5- ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ  ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ȼɵɜɨɞ: ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɟɥɢɱɢɧɚ NPV 
ɭɦɟɧɶɲɚɟɬɫɹ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɵɹɫɧɢɥɢ, ɱɬɨ 
ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ: ɢɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ, ɢɡɦɟɧɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɢ 
ɢɡɦɟɧɟɧɢɟ ɧɚɥɨɝɨɜ. 
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9 ɍɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ Ƚɗɋ 

9.1 ɇɚɡɧɚɱɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ  ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ (ȺɉɌ) ɷɬɨ ɤɨɦɩɥɟɤɫ ɭɫɬɪɨɣɫɬɜ, 
ɩɪɢɡɜɚɧɧɵɯ ɨɛɟɫɩɟɱɢɬ ɨɛɳɭɸ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ȿɝɨ 
ɨɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ  ɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ 
ɢ ɜɫɬɭɩɥɟɧɢɢ ɜ ɛɨɪɶɛɭ ɫɨ ɫɬɢɯɢɟɣ ɧɚ ɫɚɦɵɯ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ. 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɍɉɌ) – ɭɫɬɚɧɨɜɤɚ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɪɚɛɚɬɵɜɚɸɳɚɹ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ  
ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɮɚɤɬɨɪɨɦ (ɮɚɤɬɨɪɚɦɢ) ɩɨɠɚɪɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɪɨɝɨɜɵɯ 
ɡɧɚɱɟɧɢɣ ɜ ɡɚɳɢɳɚɟɦɨɣ ɡɨɧɟ. Ɉɛɵɱɧɨ ȺɍɉɌ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ (Ⱥɉɋ) ɢ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɢ (ɋɈɍɗ). ȼ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɫɹ ɷɬɚ ɫɢɫɬɟɦɚ ɧɚɡɵɜɚɟɬɫɹ 
ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɶɸ.  

 
 9.2 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ  

 
ɉɨ ɤɨɧɫɬɪɭɤɬиɜɧɨɦɭ иɫɩɨɥɧɟɧиɸ: 
–ɞɪɟɧɱɟɪɧɵɟ 
–ɫɩɪɢɧɤɥɟɪɧɵɟ 
–ɚɝɪɟɝɚɬɧɵɟ  
–ɦɨɞɭɥɶɧɵɟ  
ɉɨ ɜиɞɭ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ: 
–ɜɨɞɹɧɵɟ 
–ɩɟɧɧɵɟ 
–ɝɚɡɨɜɵɟ 
–ɩɨɪɨɲɤɨɜɵɟ 
–ɚɷɪɨɡɨɥɶɧɵɟ 
–ɩɚɪɨɜɵɟ 
ɉɨ ɫɩɨɫɨɛɭ ɩɭɫɤɚ: 
–ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 
–ɪɭɱɧɵɟ 
–ɫ ɪɚɡɥɢɱɧɵɦ ɜɢɞɨɦ ɩɪɢɜɨɞɚ (ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ, ɦɟɯɚɧɢɱɟɫɤɢɣ 
ɢ ɬ.ɞ.) 
ɉɨ ɫɩɨɫɨɛɭ ɬɭɲɟɧиɹ ɨɝɧɹ: 
–ɨɛɴɟɦɧɵɟ 
–ɥɨɤɚɥɶɧɵɟ 
ɉɨ иɧɟɪɰиɨɧɧɨɫɬи: 
–ɦɚɥɨɣ ɢɧɟɪɰɢɨɧɧɨɫɬɢ (t ≤3 ɫ) 
–ɫɪɟɞɧɟɣ ɢɧɟɪɰɢɨɧɧɨɫɬɢ (3 ≤ t<180 ɫ) 



118 
 

–ɩɨɜɵɲɟɧɧɨɣ (t >180 c) 
ɉɨ ɩɪɨɞɨɥɠиɬɟɥьɧɨɫɬи ɬɭɲɟɧиɹ:  
–ɢɦɩɭɥɶɫɧɵɟ (t < 30 c) 
–ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ (30 c  ≤ t < 15 ɦɢɧ) 
–ɫɪɟɞɧɟɣ ɞɥɢɬɟɥɶɧɨɫɬɢ (15 ɦɢɧ ≤ t <60 ɦɢɧ) 
–ɞɥɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ (t > 60 ɦɢɧ) 
 

9.3 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 
 
9.3.1 Ƚɚɡɨɜɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 
 
ɗɬɨ ɜɢɞ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɩɭɫɤɚ ɝɚɡɨɜɨɝɨ 

ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ (ȽɈɌȼ) ɜ ɡɚɳɢɳɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ  ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɩɪɟɤɪɚɳɚɟɬɫɹ.  

ɋɨɝɥɚɫɧɨ ɫɜɨɞɭ ɩɪɚɜɢɥ ɋɉ 5.13130.2009 "ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ. ɍɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. 
ɇɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ" ɭɫɬɚɧɨɜɤɢ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɩɪɢɦɟɧɹɸɬɫɹ:  

– ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɨɜ ɤɥɚɫɫɨɜ Ⱥ, ȼ, ɋ ɩɨ ȽɈɋɌ 27331 ɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

– ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɨɤ ɨɛɴɟɦɧɨɝɨ ɭɝɥɟɤɢɫɥɨɬɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ: 

1) ȼ ɩɨɦɟɳɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɤɢɧɭɬɵ ɥɸɞɶɦɢ ɞɨ ɧɚɱɚɥɚ 
ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ; 

2) ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɥɸɞɟɣ (50 ɱɟɥɨɜɟɤ ɢ ɛɨɥɟɟ). 
– ɍɫɬɚɧɨɜɤɢ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ 

ɩɨɦɟɳɟɧɢɣ (ɨɛɨɪɭɞɨɜɚɧɢɹ), ɢɦɟɸɳɢɯ ɫɬɚɰɢɨɧɚɪɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɂɚɳɢɬɟ ɭɫɬɚɧɨɜɤɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺȽɉɌ) 
ɩɨɞɥɟɠɚɬ:  

–ɩɨɦɟɳɟɧɢɟ ɫɟɪɜɟɪɧɨɣ, ɥɢɧɟɣɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɰɟɯ (ɅȺɐ), ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɬɟɥɟɮɨɧɧɚɹ ɫɬɚɧɰɢɹ (ȺɌɋ) ɢ ɤɨɧɬɪɨɥɶɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɫɪɟɞɫɬɜ ɫɜɹɡɢ (ɄɊɈɋɋ)  ɜ ɩɨɦɟɳɟɧɢɟ ɉɌɄ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɤɨɪɩɭɫ). 

–ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ Ⱥɋɍ Ɍɉ ɜ ɡɞɚɧɢɢ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ. 
ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɭɫɬɚɧɨɜɨɤ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɨɬɤɥɸɱɟɧɢɟ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɞɵɦɨɭɞɚɥɟɧɢɹ ɢ ɩɨɞɩɨɪɚ ɜɨɡɞɭɯɚ ɜ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ, 
ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ. 

 ȼ ɝɚɡɨɜɵɯ ȺɍɉɌ  ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ ɢɫɩɨɥɶɡɭɸɬ: 
o ɋɠɢɠɟɧɧɵɟ ɝɚɡɵ – ɯɥɚɞɨɧɵ; 
o ɋɠɚɬɵɟ ɝɚɡɵ – ɚɡɨɬ, ɚɪɝɨɧ, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɚɪɚɝɨɧɢɬ, ɢɧɟɪɝɟɧ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ ȺȽɉɌ – ɷɬɨ ɷɤɫɬɪɟɧɧɨ, ɞɨɜɨɥɶɧɨ ɪɚɜɧɨɦɟɪɧɨɟ 
ɡɚɩɨɥɧɟɧɢɟ ɜɫɟɝɨ ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɩɨɠɚɪɧɨɝɨ ɨɬɫɟɤɚ, ɩɨɦɟɳɟɧɢɹ, ɨɞɧɢɦ 
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ɢɥɢ ɫɦɟɫɶɸ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɜɫɬɭɩɚɸɬ ɜ ɯɢɦɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ ɫ 
ɝɨɪɹɳɢɦɢ ɜ ɨɱɚɝɟ ɩɨɠɚɪɚ ɜɟɳɟɫɬɜɚɦɢ, ɛɵɫɬɪɨ ɫɧɢɠɚɹ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɦɟɧɶɲɟ 12%, ɱɬɨ ɞɟɥɚɟɬ ɧɟɜɨɡɦɨɠɧɵɦ ɫɚɦ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ȺȽɉɌ: 
 ɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɩɨɦɟɳɟɧɢɹ; 
 ɧɟɬɨɤɫɢɱɧɵ, ɯɢɦɢɱɟɫɤɢ ɢɧɟɪɬɧɵ; 
 ɧɟ ɧɚɧɨɫɢɬ ɜɪɟɞɚ ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɰɟɧɧɨɫɬɹɦ; 
 ɥɟɝɤɨ ɭɞɚɥɹɸɬɫɹ ɢɡ ɩɨɦɟɳɟɧɢɹ; 
 ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 
 ɬɭɲɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ.  
ɇɟɞɨɫɬɚɬɤɢ ȺȽɉɌ: 
 ɬɪɟɛɭɟɬ ɝɟɪɦɟɬɢɡɚɰɢɢ ɩɨɦɟɳɟɧɢɹ; 
 ɦɚɥɨɷɮɮɟɤɬɢɜɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɥɢɛɨ ɧɚ ɨɬɤɪɵɬɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ; 
 ɯɪɚɧɟɧɢɟ ɫɧɚɪɹɠɟɧɧɵɯ ɝɚɡɨɜɵɯ ɦɨɞɭɥɟɣ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɨɩɪɹɠɟɧɨ ɫ ɬɪɭɞɧɨɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɫɨɩɭɬɫɬɜɭɸɬ 
ɯɪɚɧɟɧɢɸ ɜɟɳɟɫɬɜ ɩɨɞ ɞɚɜɥɟɧɢɟɦ.  

 
9.3.2 ɉɨɪɨɲɤɨɜɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ  

 
ɍɫɬɚɧɨɜɤɢ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɭɲɟɧɢɹ 

ɩɨɠɚɪɨɜ  ɫɩɢɪɬɨɜ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɨ, ɦɟɬɚɥɥɨɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ 1000 ȼ. 

ɍɫɬɚɧɨɜɤɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɩɪɨɢɡɜɨɞɫɬɜɚɯ, ɝɞɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ, ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɵ, ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, 
ɯɥɚɞɨɧɨɜ ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɟɷɮɮɟɤɬɢɜɧɨ ɢɥɢ ɧɟɞɨɩɭɫɬɢɦɨ 
ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɛɪɚɳɚɸɳɢɦɢɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɝɨɪɸɱɢɦɢ 
ɩɪɨɞɭɤɬɚɦɢ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (Ⱥɍɉɉ) 
ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ:  

– ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɨɜ ɤɥɚɫɫɨɜ Ⱥ, ȼ, ɋ ɩɨ ȽɈɋɌ 27331 ɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

– ɜ ɩɨɦɟɳɟɧɢɹɯ ɤɚɬɟɝɨɪɢɢ Ⱥ ɢ Ȼ (ɋɨɝɥɚɫɧɨ ɋɉ 12.13130.2009). 
– ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɨɤ ɨɛɴɟɦɧɨɝɨ ɭɝɥɟɤɢɫɥɨɬɧɨɝɨ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ: 
1) ȼ ɩɨɦɟɳɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɤɢɧɭɬɵ ɥɸɞɶɦɢ ɞɨ ɧɚɱɚɥɚ 
ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ; 
2)  ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɥɸɞɟɣ (50 ɱɟɥɨɜɟɤ ɢ ɛɨɥɟɟ). 
Ɂɚɳɢɬɟ ɭɫɬɚɧɨɜɤɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

(ȺɉɉɌ) ɩɨɞɥɟɠɚɬ:  
– ɛɚɤɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ  Ƚɗɋ ɜ ɛɥɨɤɟ ɦɨɧɬɚɠɧɨɣ 

ɩɥɨɳɚɞɤɢ; 
– ɚɩɩɚɪɚɬɧɵɟ ɦɚɫɥɹɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ƚɗɋ; 
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–ɩɟɪɟɞɜɢɠɧɵɟ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɵ. 
ɍɫɬɚɧɨɜɤɢ ɧɟ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ: 
– ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɤɥɨɧɧɵɯ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ ɢ ɬɥɟɧɢɸ ɜɧɭɬɪɢ 

ɨɛɴɟɦɚ ɜɟɳɟɫɬɜɚ (ɞɪɟɜɟɫɧɵɟ ɨɩɢɥɤɢ, ɯɥɨɩɨɤ,  ɬɪɚɜɹɧɚɹ ɦɭɤɚ ɢ ɞɪ.) 
– ɩɢɪɨɮɨɪɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɤɥɨɧɧɵɯ ɤ ɬɥɟɧɢɸ ɢ ɝɨɪɟɧɢɸ ɛɟɡ 

ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ. 
ɍɫɬɚɧɨɜɤɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɡɚɳɢɳɚɟɦɨɣ 

ɩɥɨɳɚɞɢ, ɥɨɤɚɥɶɧɨɝɨ ɬɭɲɟɧɢɹ ɧɚ ɱɚɫɬɢ ɩɥɨɳɚɞɢ ɢɥɢ ɨɛɴɟɦɚ, ɬɭɲɟɧɢɢ ɜɫɟɝɨ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

Ɉɝɧɟɬɭɲɚɳɢɟ ɩɨɪɨɲɤɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ Ɋ 
53280.4 ɉɪɢ ɷɬɨɦ ɞɥɹ ɢɦɩɭɥɶɫɧɵɯ ɦɨɞɭɥɟɣ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɩɚɪɚɦɟɬɪ ɩɪɨɛɢɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ.  

ɉɪɢɦɟɧɹɟɦɵɣ ɜ ɭɫɬɚɧɨɜɤɚɯ  ɩɨɪɨɲɨɤ ɧɟ ɬɨɤɫɢɱɟɧ ɢ ɧɟ ɦɨɠɟɬ ɩɪɢɱɢɧɢɬɶ 
ɩɪɹɦɨɝɨ ɜɪɟɞɚ ɡɞɨɪɨɜɶɸ ɱɟɥɨɜɟɤɚ.  

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ Ⱥɍɉɉ ɫɯɨɠ ɫ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ:  

1) ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ, ɡɚɳɢɳɚɸɳɢɯ ɩɨɦɟɳɟɧɢɟ, 
ɩɨɞɚɱɚ ɫɢɝɧɚɥɚ ɬɪɟɜɨɝɢ ɧɚ ɉɄɉ ɭɫɬɚɧɨɜɤɢ Ⱥɉɋ. 

2) ɉɨɞɚɱɚ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ ɧɚ ɩɪɢɛɨɪ ɤɨɧɬɪɨɥɹ/ɭɩɪɚɜɥɟɧɢɹ 
ɩɨɠɚɪɨɬɭɲɟɧɢɟɦ, ɤɨɬɨɪɵɣ ɜɵɞɚɟɬ ɤɨɦɚɧɞɧɵɣ ɢɦɩɭɥɶɫ ɧɚ ɩɭɫɤ 
ɩɪɨɝɪɚɦɦɵ Ɇɉɉ ɢɥɢ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɤɰɢɢ ɫ ɧɚɫɚɞɤɚɦɢ ɞɥɹ ɩɨɞɚɱɢ 
ɩɨɪɨɲɤɚ ɧɚ ɡɚɳɢɬɭ ɩɥɨɳɚɞɢ ɩɨɦɟɳɟɧɢɹ, ɝɞɟ ɩɪɨɢɡɨɲɥɨ ɜɨɡɝɨɪɚɧɢɟ.  

Ɇɟɯɚɧɢɡɦ ɬɭɲɟɧɢɹ ɨɝɧɹ ɫ ɩɨɦɨɳɶɸ ɩɨɪɨɲɤɨɜɵɯ ɫɦɟɫɟɣ ɨɫɧɨɜɚɧ ɧɚ 
ɫɥɟɞɭɸɳɢɯ ɢɯ ɫɜɨɣɫɬɜɚɯ: 
 ɧɚɝɪɟɜɚɹɫɶ, ɩɨɪɨɲɤɨɜɚɹ ɫɦɟɫɶ ɨɬɧɢɦɚɟɬ ɬɟɩɥɨ ɭ ɨɱɚɝɚ ɜɨɡɝɨɪɚɧɢɹ, 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɹ ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɟɧɢɹ; 
 ɪɚɡɥɚɝɚɹɫɶ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ, ɩɨɪɨɲɤɨɜɚɹ ɫɦɟɫɶ ɜɵɞɟɥɹɟɬ ɧɟɝɨɪɸɱɢɟ ɝɚɡɵ, 

ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɝɨɪɟɧɢɸ; 
 ɫɦɟɲɢɜɚɹɫɶ ɫ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ, ɩɨɪɨɲɤɨɜɚɹ ɫɦɟɫɶ ɫɨɡɞɚɟɬ ɜɨɤɪɭɝ ɨɱɚɝɚ 

ɜɨɡɝɨɪɚɧɢɹ ɜɡɜɟɫɶ, ɩɪɟɩɹɬɫɬɜɭɸɳɭɸ ɩɪɢɬɨɤɭ ɤɢɫɥɨɪɨɞɚ; 
 ɜɟɳɟɫɬɜɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɪɨɲɤɨɜɵɯ ɫɦɟɫɟɣ, ɫɥɭɠɚɬ 

ɢɧɝɢɛɢɬɨɪɚɦɢ (ɩɨɞɚɜɢɬɟɥɹɦɢ) ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ. 

9.3.3 Ⱥɷɪɨɡɨɥɶɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 
 
 Ⱥɷɪɨɡɨɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – ɫɩɨɫɨɛ ɛɨɪɶɛɵ ɫ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɨɝɧɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɜɵɞɟɥɟɧɢɢ ɦɟɥɶɱɚɣɲɢɯ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 
ɚɷɪɨɡɨɥɹ, ɨɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɪɟɚɤɰɢɸ ɝɨɪɟɧɢɹ ɜ ɡɚɳɢɳɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ. 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɚɷɪɨɡɨɥɶɧɨɝɨ  ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɍȺɉ) 
ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ:  

– ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɩɨɞɤɥɚɫɫɚ Ⱥ2 ɢ ɤɚɫɫɚ ȼ ɩɨ ȽɈɋɌ 27331 ɨɛɴɟɦɧɵɦ 
ɫɩɨɫɨɛɨɦ ɜ ɩɨɦɟɳɟɧɢɹɯ ɨɛɴɟɦɨɦ ɞɨ 10000 ɦ3 ɢ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 10 ɦ. 

– ɜ ɩɨɦɟɳɟɧɢɹɯ ɤɚɬɟɝɨɪɢɢ Ⱥ ɢ Ȼ ɩɨ ɜɡɪɨɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ  ɢ ɜɨ 
ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɨɝɧɟɬɭɲɚɳɟɝɨ 
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ɚɷɪɨɡɨɥɹ (ȽɈȺ), ɜ ɬɨɦ ɱɢɫɥɟ ȽɈȺ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɩɨɞɚɱɢ ɚɷɪɨɡɨɥɹ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɢ ɦɟɦɛɪɚɧɚɦɢ, ɩɨɭɱɢɜɲɢɯ ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɨ 
ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɞɚɧɧɨɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɩɨɪɹɞɤɟ, ɢ ɢɦɟɸɳɢɯ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɜɡɪɵɜɨɡɚɳɢɬɵ ɢɥɢ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ 
ɨɛɨɥɨɱɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɱɚɫɬɟɣ ɝɟɧɟɪɚɬɨɪɚ.  

Ƚɥɚɜɧɚɹ ɨɬɥɢɱɢɬɟɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɞɚɧɧɨɝɨ ɜɢɞɚ ȺɍɉɌ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɬɨɦ, ɱɬɨ ɨɝɧɟɝɚɫɹɳɟɟ ɜɟɳɟɫɬɜɨ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ 
ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɜɵɯɨɞɹɳɚɹ ɫɦɟɫɶ ɧɟ ɬɨɥɶɤɨ ɢɦɟɟɬ ɜɵɫɨɤɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɡɞɟɥɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 160 ɞɨ 500 ̊ɋ ɢ 
ɜɵɲɟ, ɧɨ ɩɪɨɞɨɥɠɚɟɬ ɝɨɪɟɬɶ ɜ ɨɛɴɟɦɟ ɡɚɳɢɳɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ. 

ɂɦɟɧɧɨ ɬɚɤɚɹ ɜɵɫɨɤɨɬɟɦɟɪɚɬɭɪɧɚɹ ɫɬɪɭɹ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɤɚɤ ɫɢɥɶɧɵɣ 
ɢɧɝɢɛɢɬɨɪ ɞɟɣɫɬɜɭɟɬ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɨɠɚɪɚ, ɚ ɦɟɥɶɱɚɣɲɢɟ 
ɱɚɫɬɢɰɵ, ɜɵɯɨɞɹɳɢɟ ɢɡ ȽɈȺ, ɩɥɨɬɧɨ ɩɨɤɪɵɜɚɸɬ ɜɫɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɥɢɤɜɢɞɢɪɭɹ 
ɨɱɚɝ ɜɨɡɝɨɪɚɧɢɹ. 
 ɍɫɬɚɧɨɜɤɢ ɨɛɴɟɦɧɨɝɨ ɚɷɪɨɡɨɥɶɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɩɨɥɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɝɨɪɟɧɢɹ ɢ ɧɟ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɬɭɲɟɧɢɹ: 
 –ɜɨɥɨɤɧɢɫɬɵɯ, ɫɵɩɭɱɢɯ, ɩɨɪɢɫɬɵɯ ɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɫɤɥɨɧɧɵɯ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ ɢ ɬɥɟɧɢɸ ɧɭɬɪɢɢ ɨɛɴɟɦɚ ɜɟɳɟɫɬɜɚ; 
 – ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɢɯ ɫɦɟɫɟɣ, ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɤɥɨɧɧɵɯ ɤ 
ɬɥɟɧɢɸ ɢ ɝɨɪɟɧɢɸ ɛɟɡ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ; 
 – ɝɢɞɪɢɞɨɜ ɦɟɬɚɥɥɨɜ ɢ ɩɢɪɨɮɨɪɧɵɯ ɜɟɳɟɫɬɜ; 
 – ɩɨɪɨɲɤɨɜ ɦɟɬɚɥɥɨɜ (ɦɚɝɧɢɣ, ɬɢɬɚɧ ɢ ɞɪ.). 
 ɉɪɟɢɦɭɳɟɫɬɜɚ ɚɷɪɨɡɨɥɶɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ:  
 ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɵɩɭɫɤɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɚɷɪɨɡɨɥɶɧɵɯ ɍȺɉɌ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ -60 ɞɨ +60 ̊ɋ, ɱɬɨ ɢɫɤɥɸɱɟɧɨ ɞɥɹ 
ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜɨɞɹɧɵɯ ɢ ɩɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 

 Ⱥɷɪɨɡɨɥɶɧɵɟ ɍȺɉɌ ɡɚɩɨɥɧɹɸɬ ɨɝɧɟɝɚɫɹɳɢɦ ɫɨɫɬɚɜɨɦ ɜɟɫɶ ɨɛɴɟɦ 
ɩɨɦɟɳɟɧɢɹ; 

 Ɉɬɫɭɬɫɬɜɢɟ ɤɨɪɪɨɡɢɣɧɵɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ – ɜɨɞɵ, ɪɚɫɬɜɨɪɨɜ 
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ; ɦɟɯɚɧɢɱɟɫɤɢɯ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ – ɡɚɩɨɪɧɨ–
ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ, ɤɨɧɬɪɨɥɶɧɨ ɩɭɫɤɨɜɵɯ ɭɡɥɨɜ. 

ɇɟɞɨɫɬɚɬɤɢ: 
 ȽɈȺ – ɷɬɨ ɨɞɧɨɪɚɡɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɚ ɩɨɫɥɟ ɩɭɫɤɚ ɪɟɝɭɥɢɪɨɜɚɬɶ ɜɵɯɨɞ 

ɫɬɪɭɢ ɧɟɜɨɡɦɨɠɧɨ; 
 ȼ ɚɷɪɨɡɨɥɶɧɨɣ ɫɬɪɭɟ ɧɚ ɛɥɢɡɤɢɯ ɪɚɫɫɬɨɹɧɢɹɯ, ɨɩɚɫɧɨ ɧɚɥɢɱɢɟ 

ɪɚɫɤɚɥɟɧɧɵɯ ɱɚɫɬɢɰ ɧɟ ɩɪɨɝɨɪɟɜɲɟɝɨ ɬɜɟɪɞɨɬɨɩɥɢɜɧɨɝɨ ɡɚɪɹɞɚ; 
 ɉɨɫɥɟ ɩɭɫɤ ɚɷɪɨɡɨɥɶɧɨɣ ɍȺɉɌ ɧɟɨɛɯɨɞɢɦɚ ɦɨɤɪɚɹ ɭɛɨɪɤɚ ɩɨɦɟɳɟɧɢɹ, ɨɬ 

ɨɬɥɨɠɢɜɲɟɣɫɹ ɩɥɟɧɤɢ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɬɜɟɪɞɨɬɨɩɥɢɜɧɵɯ ɡɚɪɹɞɨɜ 
ɝɟɧɟɪɚɬɨɪɚ. 
 
9.3.4 ȼɨɞɹɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 

 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɨɞɹɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ – ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ 

ɫɪɟɞɫɬɜɨ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɝɨɪɚɧɢɣ ɢ ɛɨɪɶɛɵ ɫ ɨɝɧɟɦ.  
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ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɨɤ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɨɫɬɨɢɬ ɜ 
ɨɯɥɚɠɞɟɧɢɢ ɝɨɪɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢ 
ɩɪɟɤɪɚɳɟɧɢɹ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɝɨɪɟɧɢɹ. 

ɂɫɩɨɥɧɟɧɢɟ ɭɫɬɚɧɨɜɨɤ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.3046, ȽɈɋɌ Ɋ 50680 ɢ ȽɈɋɌ Ɋ 50800. 

ȼɨɞɹɧɵɟ Ⱥɍɉ  ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɩɪɢɧɤɥɟɪɧɵɟ, ɞɪɟɧɱɟɪɧɵɟ, 
ɫɩɪɢɧɤɥɟɪɧɨ-ɞɪɟɧɱɟɪɧɵɟ, ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɟ ɢ Ⱥɍɉ  ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ 
ɩɭɫɤɨɦ. 
 ɉɨ ɬɢɩɭ ɨɪɨɫɢɬɟɥɟɣ ɍȼɉɌ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 

 ɋɩɪɢɧɤɥɟɪɧɵɟ; 
 Ⱦɪɟɧɱɟɪɧɵɟ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫɩɪɢɧɤɥɟɪɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɫɨɞɟɪɠɢɬ 
ɫɬɟɤɥɹɧɧɭɸ ɤɨɥɛɭ, ɩɪɟɩɹɬɫɬɜɭɸɳɭɸ ɜɵɯɨɞɭ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢ 
ɫɨɞɟɪɠɚɳɭɸ ɨɫɨɛɭɸ ɫɩɢɪɬɨɜɭɸ ɫɦɟɫɶ. ɉɪɢ ɧɚɝɪɟɜɟ ɤɨɥɛɵ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɩɪɟɞɟɥɚ, ɨɧɚ ɪɚɡɪɭɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɫɲɢɪɟɧɢɹ ɫɩɢɪɬɨɜɨɣ ɫɦɟɫɢ ɢ ɨɬɤɪɵɜɚɟɬ 
ɞɨɫɬɭɩ ɜɨɞɟ ɤ ɦɟɫɬɭ ɜɨɡɝɨɪɚɧɢɹ. 

Ⱦɪɟɧɱɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɵɱɧɵɣ ɨɪɨɫɢɬɟɥɶ ɧɚɩɪɚɜɥɟɧɧɨɝɨ 
ɞɟɣɫɬɜɢɹ. 

Ɂɚɳɢɬɟ ɍȺȼɉɌ ɩɨɞɥɟɠɚɬ:  
–ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɦɨɳɧɨɫɬɶɸ ɫɜɵɲɟ 63 Ɇȼ∙Ⱥ; 
–ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
–ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ ɝɟɧɟɪɚɬɨɪɨɜ ɡɞɚɧɢɹ Ƚɗɋ; 
–ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ ɝɟɧɟɪɚɬɨɪɨɜ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ; 
–ɩɨɞɩɭɥɶɬɨɜɨɟ ɩɨɦɟɳɟɧɢɢ ɐɉɍ ɢ ɪɟɥɟɣɧɵɯ ɳɢɬɨɜ; 
–ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ ɢ ɤɚɛɟɥɶɧɵɟ ɲɚɯɬɵ; 
–ɫɤɥɚɞɵ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɹɜɥɹɸɬɫɹ: 
–ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɜɨɞɵ; 
–ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ; 
–ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ; 
–ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ:  
–ɜɵɫɨɤɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ; 
–ɭɞɨɛɫɬɜɨ ɢ ɩɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
–ɞɨɫɬɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ; 
–ɩɪɨɫɬɨɬɚ ɦɨɧɬɚɠɚ. 

 
9.4 Ɋɚɫɫɦɨɬɪɟɧɢɟ ɫɯɟɦ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

 
ɍɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɨ ɬɢɩɭ ɨɪɨɫɢɬɟɥɟɣ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ 

ɧɚ: ɫɩɪɢɧɤɥɟɪɧɵɟ ɢ ɞɪɟɧɱɟɪɧɵɟ. 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɩɪɢɧɤɥɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ: 

 ȼɨɞɨɡɚɩɨɥɧɟɧɧɵɟ; 
 ȼɨɡɞɭɲɧɵɟ; 



123 
 

 ȼɨɞɨɜɨɡɞɭɲɧɵɟ. 
Ⱦɪɟɧɱɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɜɢɞɭ ɩɪɢɜɨɞɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ: 

 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ; 
 ɗɥɟɤɬɪɢɱɟɫɤɢɟ; 
 ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ; 
 Ɇɟɯɚɧɢɱɟɫɤɢɟ; 
 Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. 

 
9.4.1 ɋɩɪɢɧɤɥɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

 
ɋɩɪɢɧɤɥɟɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɥɨɤɚɥɶɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɢ  ɡɚɝɨɪɚɧɢɣ, ɨɯɥɚɠɞɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨɞɚɱɢ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ. 

ɋɩɪɢɧɤɥɟɪɧɵɟ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɫɟɬɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨɫɬɨɹɧɧɨ ɡɚɩɨɥɧɟɧɧɵɯ ɜɨɞɨɣ, ɫ ɪɚɡɦɟɳɟɧɧɵɦɢ ɧɚ ɧɢɯ 
ɨɪɨɫɢɬɟɥɹɦɢ – ɫɩɪɢɧɤɥɟɪɚɦɢ. ɋɩɪɢɧɤɥɟɪ ɢɦɟɟɬ ɫɩɟɰɢɚɥɶɧɭɸ ɥɟɝɤɨɩɥɚɜɤɭɸ 
ɧɚɫɚɞɤɭ, ɤɨɬɨɪɚɹ ɩɪɢ ɩɨɠɚɪɟ ɩɥɚɜɢɬɫɹ ɢ ɨɬɤɪɵɜɚɟɬ ɞɨɫɬɭɩ ɜɨɞɟ.  

 ȼɨɞɨɡɚɩɨɥɧɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ – ɭɫɬɚɧɨɜɤɚ, ɭ ɤɨɬɨɪɨɣ ɩɨɞɜɨɞɹɳɢɣ 
ɩɢɬɚɬɟɥɶɧɵɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞɵ ɡɚɩɨɥɧɟɧɵ ɜɨɞɨɣ. 
ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ. 

 ȼɨɡɞɭɲɧɚɹ ɭɫɬɚɧɨɜɤɚ – ɭɫɬɚɧɨɜɤɚ ɭ ɤɨɬɨɪɨɣ ɩɨɞɜɨɞɹɳɢɣ 
ɬɪɭɛɨɩɪɨɜɨɞ ɡɚɩɨɥɧɟɧ ɜɨɞɨɣ, ɚ ɩɢɬɚɬɟɥɶɧɵɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɡɚɩɨɥɧɟɧɵ ɜɨɡɞɭɯɨɦ. 

 ȼɨɞɨɜɨɡɞɭɲɧɚɹ – ɭɫɬɚɧɨɜɤɚ ɭ ɤɨɬɨɪɨɣ ɩɨɞɜɨɞɹɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ 
ɡɚɩɨɥɧɟɧ ɜɨɞɨɣ, ɚ ɩɢɬɚɬɟɥɶɧɵɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞɵ 
ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ, ɡɚɩɨɥɧɹɸɬɫɹ ɜɨɞɨɣ 
ɢɥɢ ɜɨɡɞɭɯɨɦ. 

 ɋɯɟɦɚ ɫɩɪɢɧɤɥɟɪɧɨɣ ɭɫɬɚɧɨɜɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
9.1. 

ȼ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ ɫɩɪɢɧɤɥɟɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, 
ɫɨɡɞɚɜɚɟɦɵɦ ɢɦɩɭɥɶɫɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ(10). ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
ɜɫɤɪɵɜɚɟɬɫɹ ɬɟɩɥɨɜɨɣ ɡɚɦɨɤ ɫɩɪɢɧɤɥɟɪɧɨɝɨ ɨɪɨɫɢɬɟɥɹ (6). Ɋɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ ɢɡ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ(5) ɱɟɪɟɡ ɫɩɪɢɧɤɥɟɪɵ ɩɨɞɚɟɬɫɹ ɜ ɨɱɚɝ ɩɨɠɚɪɚ. Ⱦɚɜɥɟɧɢɟ 
ɜ ɩɢɬɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ(4) ɩɚɞɚɟɬ, ɫɪɚɛɚɬɵɜɚɟɬ ɤɨɧɬɪɨɥɶɧɨ-ɫɢɝɧɚɥɶɧɵɣ 
ɤɥɚɩɚɧ ɭɡɥɚ ɭɩɪɚɜɥɟɧɢɹ(7), ɩɪɨɩɭɫɤɚɹ ɜɨɞɭ ɜ ɪɚɫɩɪɟɞɟ-ɥɢɬɟɥɶɧɭɸ ɫɟɬɶ 
ɭɫɬɚɧɨɜɤɢ. ȼɨɞɚ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɩɨɫɬɭɩɚɟɬ ɤ ɭɡɥɭ ɭɩɪɚɜɥɟɧɢɹ ɨɬ 
ɢɦɩɭɥɶɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ(10). ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɤɥɚɩɚɧɚ ɜ ɭɡɥɟ ɭɩɪɚɜɥɟɧɢɹ 
ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɢ ɤ ɫɢɝɧɚɥɢɡɚɬɨɪɭ ɞɚɜɥɟɧɢɹ (ɋȾɍ)(3). ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɢɦɩɭɥɶɫ 
ɨɬ ɋȾɍ ɩɨɞɚɟɬɫɹ ɧɚ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 2, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 
ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ(14) ɢ ɩɨɞɚɱɭ ɫɢɝɧɚɥɚ ɬɪɟɜɨɝɢ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ. ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɟ ɦɚɧɨɦɟɬɪɵ (ɗɄɆ)(11), 
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ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɢɦɩɭɥɶɫɧɨɦ ɭɫɬɪɨɣɫɬɜɟ(10), ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɨɛ ɭɬɟɱɤɟ (ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ) ɜɨɞɵ (ɜɨɡɞɭɯɚ), ɚ ɜ 
ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ – ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɤɥɸɱɟɧɢɹ ɧɚɫɨɫɚ. 

 

 
Ɋɢɫɭɧɨɤ 9.1–ɫɯɟɦɚ ɫɩɪɢɧɤɥɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ  

 
9.4.2 Ⱦɪɟɧɱɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

 
 Ⱦɪɟɧɱɟɪ – ɨɬɤɪɵɬɚɹ ɨɪɨɫɢɬɟɥɶɧɚɹ ɝɨɥɨɜɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɢɫɬɟɦ ɩɟɧɧɨɝɨ ɢ ɜɨɞɹɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ⱦɪɟɧɱɟɪɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ ɨɫɨɛɨ ɩɨɠɚɪɨɨɩɚɫɧɵɯ 
ɨɛɴɟɤɬɨɜ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɬɭɲɟɧɢɹ ɨɝɧɹ, ɚ ɬɚɤɠɟ ɞɥɹ  
ɫɨɡɞɚɧɢɹ «ɜɨɞɧɨɣ ɡɚɜɟɫɵ», ɩɪɟɩɹɬɫɬɜɭɸɳɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɩɥɚɦɟɧɢ ɧɚ 
ɛɥɢɡɥɟɠɚɳɢɟ ɨɛɴɟɤɬɵ ɢ ɬɟɪɪɢɬɨɪɢɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɞɪɟɧɱɟɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 2 ɜɢɞɚ: 

 ɋɭɯɨɬɪɭɛɧɚɹ – ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɨɛɴɟɤɬɚɯ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɢɫɤɨɦ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɥɚɦɟɧɢ.  

 Ɂɚɥɢɜɧɚɹ – ɜ ɫɨɨɪɭɠɟɧɢɹɯ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɜɡɪɵɜɚ. 
  Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɞɪɟɧɱɟɪɧɚɹ ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – 
ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɫɩɵɥɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɡɚɳɢɳɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɞɪɟɧɱɟɪɧɨɣ ɭɫɬɚɧɨɜɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

ɉɨ ɩɪɢɧɰɢɩɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɫɬɟɦɚ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɬɢɩɚ: 
1. ɉɭɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɪɵɜɚɧɢɹ ɤɥɚɩɚɧɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 

ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 
2. Ɋɭɱɧɵɦ ɫɩɨɫɨɛɨɦ, ɫ ɩɨɦɨɳɶɸ ɡɚɞɜɢɠɤɢ. 
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ɋɨɝɥɚɫɧɨ ɫɜɨɞɭ ɩɪɚɜɢɥ ɋɉ 5.13130.2009 "ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ. ɍɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. 
ɇɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ" ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɤɥɸɱɟɧɢɟ ɞɪɟɧɱɟɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɫɢɝɧɚɥɚɦ ɨɬ ɨɞɧɨɝɨ ɢɡ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ ɢɥɢ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɢɝɧɚɥɨɜ ɷɬɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚ: 

 – ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 
 – ɩɨɛɭɞɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ; 
 – ɫɩɪɢɧɤɥɟɪɧɨɣ Ⱥɍɉ; 
 – ɞɚɬɱɢɤɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
 

 
Ɋɢɫɭɧɨɤ 9.2– ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɞɪɟɧɱɟɪɧɨɣ ɭɫɬɚɧɨɜɤɚ  

ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
 
Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɤɥɸɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɛɭɞɢɬɟɥɶɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ (16), ɤɨɬɨɪɵɣ ɡɚɩɨɥɧɟɧ ɜɨɞɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɜɨɞɨɩɢɬɚɬɟɥɹ (23). Ⱦɥɹ ɩɪɢɦɟɪɚ ɜ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ (16) 
ɩɨɞɤɥɸɱɟɧɵ ɩɨɛɭɞɢɬɟɥɶɧɨ-ɩɭɫɤɨɜɵɟ ɤɥɚɩɚɧɵ (6), ɤɨɬɨɪɵɟ ɜ ɢɫɯɨɞɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɡɚɤɪɵɬɵ ɫ ɩɨɦɨɳɶɸ ɬɪɨɫɚ ɫ ɬɟɩɥɨɜɵɦɢ ɡɚɦɤɚɦɢ (7). ȼɨ ɜɬɨɪɨɣ 
ɫɟɤɰɢɢ ɤ ɚɧɚɥɨɝɢɱɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ (16) ɩɨɞɤɥɸɱɟɧɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɫɩɪɢɧɤɥɟɪɧɵɦɢ ɨɪɨɫɢɬɟɥɹɦɢ. ȼɵɯɨɞɧɵɟ ɨɬɜɟɪɫɬɢɹ 
ɞɪɟɧɱɟɪɧɵɯ ɨɪɨɫɢɬɟɥɟɣ ɨɬɤɪɵɬɵ, ɩɨɷɬɨɦɭ ɩɢɬɚɸɳɢɣ (11) ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
(9) ɬɪɭɛɨɩɪɨɜɨɞɵ ɡɚɩɨɥɧɟɧɵ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ (ɫɭɯɨɬɪɭɛɵ). ɉɨɞɜɨɞɹɳɢɣ 
ɬɪɭɛɨɩɪɨɜɨɞ (17) ɡɚɩɨɥɧɟɧ ɜɨɞɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɜɨɞɨɩɢɬɚɬɟɥɹ (23), ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɞɪɨɩɧɟɜɦɨɛɚɤ, ɡɚɩɨɥɧɟɧɧɵɣ 
ɜɨɞɨɣ ɢ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 
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Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɝɨ 
ɦɚɧɨɦɟɬɪɚ (5). ɇɚ ɞɚɧɧɨɣ ɫɯɟɦɟ ɜɨɞɨɢɫɬɨɱɧɢɤɨɦ ɭɫɬɚɧɨɜɤɢ ɜɵɛɪɚɧ ɨɬɤɪɵɬɵɣ 
ɜɨɞɨɟɦ (21), ɡɚɛɨɪ ɜɨɞɵ ɢɡ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɨɫɚɦɢ (22) ɢɥɢ (19) 
ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɮɢɥɶɬɪɨɦ (20).  

ɍɍ (13) ɞɪɟɧɱɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɨɞɟɪɠɢɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ, ɚ ɬɚɤɠɟ 
ɫɢɝɧɚɥɢɡɚɬɨɪ ɞɚɜɥɟɧɢɹ (14) ɬɢɩɚ ɋȾɍ.  

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɩɪɢɧɤɥɟɪɧɵɯ ɨɪɨɫɢɬɟɥɟɣ (10) ɢɥɢ ɪɚɡɪɭɲɟɧɢɹ ɬɟɩɥɨɜɵɯ ɡɚɦɤɨɜ 
(7), ɩɚɞɚɟɬ ɞɚɜɥɟɧɢɟ ɜ ɩɨɛɭɞɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (16) ɢ ɭɡɥɟ ɝɢɞɪɨɩɪɢɜɨɞɚ 
ɍɍ (13). Ʉɥɚɩɚɧ ɭɡɥɚ ɭɩɪɚɜɥɟɧɢɟ (ɍɍ) (13) ɨɬɤɪɵɜɚɟɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɜ 
ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (17). ȼɨɞɚ ɩɨɫɬɭɩɚɟɬ ɤ ɞɪɟɧɱɟɪɧɵɦ ɨɪɨɫɢɬɟɥɹɦ ɢ 
ɨɪɨɲɚɟɬ ɩɨɦɟɳɟɧɢɟ, ɡɚɳɢɳɚɟɦɨɟ ɫɟɤɰɢɟɣ ɭɫɬɚɧɨɜɤɢ. 

Ɋɭɱɧɨɣ ɩɭɫɤ ɞɪɟɧɱɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɲɚɪɨɜɨɝɨ 
ɤɪɚɧɚ (15). 

ɋɢɝɧɚɥ ɨ ɩɨɞɚɱɢ ɜɨɞɵ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɩɨɦɨɳɢ ɩɨɛɭɞɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɣ ɛɵɜɚɟɬ ɫɥɟɞɭɸɳɢɯ ɢɫɩɨɥɧɟɧɢɣ: 

 ɗɥɟɤɬɪɢɱɟɫɤɢɣ – ɜ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɭɫɬɪɨɣɫɬɜɨ ɨɬɩɪɚɜɥɹɟɬ ɤɨɦɚɧɞɭ ɰɟɧɬɪɚɥɶɧɨɦɭ ɛɥɨɤɭ 
ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɢ ɚɤɬɢɜɢɪɭɟɬ ɡɚɩɭɫɤ ɜɨɞɵ 

 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ – ɩɨɞ ɜɥɢɹɧɢɟɦ ɜɵɫɨɤɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, 
ɬɟɩɥɨɜɨɦɭ ɡɚɦɤɭ ɫɜɨɣɫɬɜɟɧɧɨ ɚɤɬɢɜɢɪɨɜɚɬɶɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɜɥɟɧɢɟ ɜ 
ɭɫɬɚɧɨɜɤɟ ɫɧɢɠɚɟɬɫɹ ɢ ɩɟɪɟɞɚɟɬ ɫɢɝɧɚɥ ɨ ɩɨɹɜɥɟɧɢɢ ɩɥɚɦɟɧɢ. Ⱦɚɥɟɟ 
ɨɬɤɪɵɜɚɟɬɫɹ ɩɨɞɚɱɚ ɜɨɞɵ 

 Ɍɪɨɫɨɜɵɣ – ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɡɚɳɢɳɚɟɦɨɦ ɨɛɴɟɤɬɟ ɡɚɦɨɤ 
ɩɥɚɜɢɬɶɫɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɪɨɫ ɪɜɟɬɫɹ, ɢ ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɪɵɬɢɟ ɤɥɚɩɚɧɚ 
ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɵ. 

Ⱦɪɟɧɱɟɪɧɚɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢɦɟɟɬ ɪɹɞ 
ɩɪɟɢɦɭɳɟɫɬɜ, ɬɚɤɢɟ ɤɚɤ: 

– Ȼɵɫɬɪɚɹ ɪɟɚɤɰɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɫɥɟ ɨɛɧɚɪɭɠɟɧɢɹ ɨɱɚɝɚ ɜɨɡɝɨɪɚɧɢɹ. 
ɋɬɚɧɞɚɪɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɚɤɬɢɜɢɡɢɪɭɸɬɫɹ ɩɨ ɫɢɝɧɚɥɭ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɞɟɬɟɤɬɨɪɚ 
ɡɚɞɵɦɥɟɧɢɹ ɢɥɢ ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɪɨɝɨɜɨɝɨ 
ɡɧɚɱɟɧɢɹ ɜ 70-75°ɋ ɢɥɢ ɫɤɚɱɤɨɨɛɪɚɡɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɥɨɤɚɥɶɧɨɣ 
ɡɨɧɟ ɨɛɧɚɪɭɠɟɧɢɹ ɧɚ 10-15°ɋ. 

– ɋɬɚɧɞɚɪɬɧɵɟ ɧɚɫɨɫɵ, ɜɯɨɞɹɳɢɟ ɜ ɭɫɬɚɧɨɜɤɭ ɝɟɧɟɪɢɪɭɸɬ ɧɚɩɨɪ ɨɬ 100 
ɞɨ 600 ɦ3/ɱɚɫ. ɗɬɨ ɨɛɟɫɩɟɱɢɬ ɛɵɫɬɪɨɟ ɧɚɩɨɥɧɟɧɢɟ ɩɟɪɟɞɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɢ ɚɤɬɢɜɧɨɟ ɪɚɫɩɵɥɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɧɚɞ ɡɨɧɨɣ ɜɨɡɝɨɪɚɧɢɹ. 
Ɉɬɤɥɸɱɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɜɪɭɱɧɭɸ. 

– ȼɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɟɣ ɢ ɨɛɴɟɦɨɜ ɩɨɦɟɳɟɧɢɣ. ɉɪɢ 
ɪɚɫɱɟɬɟ ɞɢɚɦɟɬɪɚ ɬɪɭɛ ɢ ɪɚɡɦɟɳɟɧɢɹ ɪɚɫɩɵɥɹɸɳɢɯ ɮɨɪɫɭɧɨɤ ɜ ɩɪɨɟɤɬ 
ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɚɜɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɜ ɫɚɦɭɸ 
ɨɬɞɚɥɟɧɧɭɸ ɬɨɱɤɭ ɨɯɪɚɧɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫɚɦɨɣ ɜɵɫɨɤɨɣ 
ɤɚɬɟɝɨɪɢɢ ɫɥɨɠɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɞɨɩɭɫɤɚɟɬɫɹ ɞɥɹ ɷɬɨɝɨ ɡɞɚɧɢɹ. 
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– ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɟ 
ɬɨɥɶɤɨ ɫ ɚɤɬɢɜɚɰɢɟɣ, ɧɨ ɢ ɫ ɩɪɟɤɪɚɳɟɧɢɟɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɡɚɪɚɧɟɟ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ.  

– ȼɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɪɚɡɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ. ɉɪɢ ɷɬɨɦ 
ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɬɪɟɛɭɸɬ ɡɚɦɟɧɵ ɢɥɢ 
ɩɭɫɤɨɧɚɥɚɞɤɢ ɩɨɫɥɟ ɩɨɜɬɨɪɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ.  

– Ⱦɪɟɧɱɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɨ 
ɩɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ: 
ɩɟɧɵ, ɝɚɡɚ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɜɟɳɟɫɬɜ. Ɍɚɤɚɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɨɬɪɟɛɭɟɬ 
ɦɢɧɢɦɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɢɡɦɟɧɟɧɢɣ ɬɨɥɶɤɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɡɥɚ ɭɫɬɚɧɨɜɤɢ. 

 
9.5 ɉɪɟɞɥɚɝɚɟɦɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ 
 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶɫɹ "ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ" ɊȾ 153–34.0–49.101–2003. 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɩɨɠɚɪɧɵɯ ɧɚɫɨɫɨɜ ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɫɢɝɧɚɥɭ ɨ ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɢ ɩɨ ɫɢɝɧɚɥɭ ɜɤɥɸɱɟɧɢɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 ȼɧɭɬɪɟɧɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ: ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɦɚɲɢɧɧɵɯ ɡɚɥɨɜ, ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɬɭɪɛɢɧ, ɧɚɫɨɫɧɵɯ 
ɨɬɤɚɱɟɤ, ɩɢɬɶɟɜɨɝɨ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɤɨɩɪɟɫɫɨɪɧɵɯ ɧɚ ɈɊɍ, ɜ 
ɪɟɦɨɧɬɧɨ – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɦɚɫɬɟɪɫɤɢɯ,  
ɦɚɫɥɨɚɩɩɚɪɚɬɧɵɯ. 

 ȼ ɤɚɱɟɫɬɜɨ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɩɵɥɟɧɧɭɸ ɜɨɞɭ ɜ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢ 
ɩɪɟɞɩɪɢɹɬɢɣ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɪɟɚɤɬɨɪɨɜ, ɦɚɫɥɨɛɥɨɤɨɜ 
ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɧɯɪɨɧɧɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ, ɬɪɚɤɬɨɜ 
ɬɨɩɥɢɜɨɩɨɞɚɱɢ. 

 Ⱦɥɹ ɚɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ, ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɯ 
ɭɫɬɪɨɣɫɬɜ ɭɫɬɚɧɨɜɨɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɠɚɪɟ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: 

– Ⱦɥɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɩɨɞɩɨɥɶɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ Ⱥɋɍ Ɍɉ – 
ɞɵɦɨɜɵɟ ɩɨɠɚɪɧɵɟ ɢɡɜɟɳɚɬɟɥɢ; 

– Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɢ ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ, ɚ ɬɚɤɠɟ 
ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ. 

 ɉɨɠɚɪɧɵɟ ɢɡɜɟɳɚɬɟɥɢ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɪɚɧɧɟɝɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ, ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɯ ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ 
ɭɞɨɛɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɨɥɟɧ 
ɞɭɛɥɢɪɨɜɚɬɶɫɹ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ (ɨɬɤɥɸɱɟɧɢɟɦ) 
ɞɟɠɭɪɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɫɨ ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

 Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɭɫɤ ɢ 
ɨɫɬɚɧɨɜ ɩɨɠɚɪɧɵɯ ɧɚɫɨɫɨɜ, ɨɬɤɪɵɬɢɟ ɢ ɡɚɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ , ɚ ɬɚɤɠɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢɥɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ. 

 ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɩɨɫɬɨɹɧɧɵɦ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ ɞɨɥɠɧɚ 
ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ. Ⱦɥɹ 
ɨɩɨɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɢɫɤɨɜɚɹ 
ɝɪɨɦɤɨɝɨɜɨɪɹɳɚɹ ɫɜɹɡɶ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ. 

 ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɜ ɬɟɱɟɧɢɢ ɜɫɟɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɜɪɟɦɟɧɢ ɷɜɚɤɭɚɰɢɢ ɩɟɪɫɨɧɚɥɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɫɢɫɬɟɦɭ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ  ɬɭɲɟɧɢɹ 
ɜɨɡɝɨɪɚɧɢɣ  ɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ, ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɤɚɛɟɥɶɧɵɯ ɤɨɪɢɞɨɪɨɜ, ɚ ɬɚɤɠɟ ɜ ɩɨɞɩɭɥɶɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɐɉɍ  ɢ  ɩɨɦɟɳɟɧɢɹɯ ɪɟɥɟɣɧɵɯ ɳɢɬɨɜ.  

ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɡɧɵɯ ɫɯɟɦ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɞɪɟɧɱɟɪɧɚɹ ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. Ɉɫɧɨɜɧɵɦ 
ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɛɵɥɨ  ɨɛɧɚɪɭɠɟɧɢɟ ɨɱɚɝɚ ɜɨɡɝɨɪɚɧɢɹ ɞɨ ɩɨɹɜɥɟɧɢɹ 
ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ. Ɍɚɤ ɤɚɤ ɩɟɪɜɢɱɧɵɦ ɩɪɢɡɧɚɤɨɦ ɜɨɡɝɨɪɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɡɚɞɵɦɥɟɧɢɟ. ɇɚɥɢɱɢɟ ɬɟɩɥɨɜɵɯ ɡɚɦɤɨɜ ɜ ɫɩɪɢɧɤɥɟɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɧɟ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɡɚɞɵɦɥɟɧɢɟ. ȼ ɞɪɟɧɱɟɪɧɨɣ ɭɫɬɚɧɨɜɤɟ 
ɩɨɞɚɱɚ ɜɨɞɵ ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɫɢɝɧɚɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ ɞɵɦɨɜɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɢɥɢ 
ɜ ɪɭɱɧɭɸ. 
 

9.5.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

ɋɨɝɥɚɫɧɨ ɊȾ 34.15.109 – 91 «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɦɚɫɥɹɧɵɯ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ», ɞɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ ɬɢɩɚ ɈɉȾɊ – 15. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɪɨɫɢɬɟɥɟɣ 
ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɪɨɲɟɧɢɟ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ ɡɚɳɢɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 0,2 ɥ/ɫ×ɦ2 

Ɂɚɳɢɳɚɟɦɚɹ ɩɥɨɳɚɞɶ ɫɨɫɬɚɜɥɹɟɬ 384 ɦ2 (ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) 

 Qɞɪɟɧሺɪɚɫɱሻ = S ∙ i = ͵ͺͶ ∙ Ͳ,ʹͷ = ͻ͸ ɥ
ɫ = Ͳ,ͻ͸ ˏଷ̝ ; 

 
(9.1) 

 
ɝɞɟ S – ɚɤɫɢɦɚɥɶɧɚɹ ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɨɪɨɲɟɧɢɹ,  S=384 ɦ2, 

 i – ɧɨɪɦɚɬɢɜɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ, ɥ/ɫ∙ɦ2. 
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ɇɟɨɛɯɨɞɢɦɨɟ  ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ: 
 ܰ = ܳɞɪɟɧሺɪɚɫɱሻݍ = ͻ͸Ͷ = ʹͶ; 

 
(9.2) 

ɝɞɟ q –ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɵɣ ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɶ, ɩɪɢɧɢɦɚɟɦ 4 ɥ/ɫ. 
 

Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɫɨɝɥɚɫɧɨ ɊȾ 
34.15.109 – 91, ɫɨɫɬɚɜɥɹɟɬ t = 10 ɦɢɧ. Ɂɚɩɚɫ ɜɨɞɵ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ Ⱥɍȼɉ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ = 1800 ɫ. 

Ɉɛɳɢɣ ɡɚɩɚɫ ɜɨɞɵ: 
 V = Ͳ,ͻ͸ ∙ ͳͺͲͲ = ͳ͹ʹͺ ˏଷ;  
 
ɋɨɝɥɚɫɧɨ ɊȾ 34.15.109 – 91, ɟɦɤɨɫɬɶ ɜɨɞɨɧɚɩɨɪɧɨɝɨ ɛɚɤɚ ɞɨɥɠɧɚ 

ɩɪɢɧɢɦɚɬɶɫɹ ɧɟ ɦɟɧɟɟ 3 ɦ3. ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ⱦɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɨɪɨɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 24 ɲɬ. ɨɪɨɫɢɬɟɥɟɣ Ɉɗ –25. Ɋɚɫɯɨɞ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɚɜɢɬ 98,4 
ɥ/ɫ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɩɨɪɚ ɭ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ 
ɞɪɟɧɱɟɪɚ, ɩɪɟɨɞɨɥɟɧɢɹ ɩɨɬɟɪɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɚɪɦɚɬɭɪɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ ɇɬɪ ɦ, ɩɟɪɟɞ ɭɡɥɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 
ɇɬɪ = ɇɞɪɟɧ + ͳ,ʹ ∙ ɇl + Hɭɭ + ɇɝ; (9.3) 
 

ɝɞɟ ɇɞɪɟɧ– ɧɚɩɨɪ ɭ ɞɢɤɬɭɸɳɟɝɨ ɞɪɟɧɱɟɪɚ, ɇɞɪɟɧ = ʹͷ ɦ; ͳ,ʹ ∙ ɇl – ɩɨɥɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ, ͳ,ʹ ∙ ɇl = 30 ɦ; Hɭɭ –ɩɨɬɟɪɢ ɜ ɭɡɥɟ ɭɩɪɚɜɥɟɧɢɹ, Hɭɭ= 0,3 ɦ; 
ɇɝ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ, ɇɝ=12 ɦ. 

 
Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɞɥɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ: 
 
ɇɬɪ = ʹͷ + ʹͷ,ͷʹ + Ͳ,͵ + ͳʹ = ͸͹,͵ ɦ. 

 
 
ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ȺȼɉɌ 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ5.13160.2009. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɳɢɣ  ɪɚɫɯɨɞ ɜɨɞɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ 
ɞɚɜɥɟɧɢɟ ɞɥɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ. 

ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ ɞɥя ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢя. 

Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, Qɬɪ, ɥ/ɫ, ɫɨɫɬɚɜɢɬ: 
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Qɬɪ = Qɮɚɤɬሺɞɪɟɧɱሻ + Qɧɚɪɭɠ=ͳͺͲ + ͵Ͳ = ʹͳͲ ˎ/˔ =  ͹ͷ͸,Ͳ ˏ͵/˚.; (9.4) 
 
ɝɞɟ Qɮɚɤɬሺɞɪɟɧɱሻ– ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɞɥɹ ɪɚɛɨɬɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ 
ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɍɉɌ), ɥ/ɫ;  

 Qɧɚɪɭɠ– ɪɚɫɯɨɞ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ, Qɧɚɪɭɠ = ͵Ͳ ɥ/ɫ.  

ɇɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɜ ɫɢɫɬɟɦɟ ɇɬɪ. ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɩɨɪɚ ɭ ɧɚɢɛɨɥɟɟ 
ɭɞɚɥɟɧɧɨɝɨ ɨɪɨɫɢɬɟɥɹ, ɩɪɟɨɞɨɥɟɧɢɹ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɚɪɦɚɬɭɪɟ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ. 

ɇɬɪ = ɇɬɪ.ɭɭ + ɇɧɫ + ͳ,ʹ ∙ ɇl + ɇɝ − ɇɩɨɞɩɨɪ= ͸͹,͵ + ͷ + ͵Ͳ + ͳʹ − ͷͲ = ͸Ͷ,͵ 
(9.5) 

 
ɝɞɟ ɇɬɪ.ɭɭ –ɧɚɩɨɪ ɭ ɭɡɥɚ ɭɩɪɚɜɥɟɧɢɹ, ɦ; ͳ,ʹ ∙ ɇ݈ –ɩɨɥɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ, ɦ; 

ɇɧɫ – ɩɨɬɟɪɢ ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɦ; 
ɇɝ –ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ, ɦ; 
ɇɩɨɞɩɨɪ – ɩɨɞɩɨɪ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɦ. 

 
ɉɨɠɚɪɧɵɟ ɧɚɫɨɫɵ ɩɨɞɨɛɪɚɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɢ 

ɧɚɩɨɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ, ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢɦɟɧɟɧɢɹ ɰɟɧɬɪɨɛɟɠɧɵɯ ɞɜɭɫɬɨɪɨɧɧɢɯ 
ɩɨɠɚɪɧɵɯ ɧɚɫɨɫɨɜ ɬɢɩɚ  1Ⱦ800 – 70, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ Q = 800 ɦ3/ɱɚɫ (222 
ɥ/ɫ), ɧɚɩɨɪɨɦ ɇ = 70 ɦ, ɦɨɳɧɨɫɬɶɸ N = 210 ɤȼɬ (ɩɨ ɨɞɧɨɦɭ ɪɚɛɨɱɟɦɭ ɢ ɨɞɧɨɦɭ 
ɪɟɡɟɪɜɧɨɦɭ) ɤɨɦɩɚɧɢɢ ɈɈɈ ɇɁ "ɉɆɄɈ". 

 
9.6 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɧɚ 

ɩɪɢɦɟɪɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ 
 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɫ ɤɨɥɶɰɟɜɵɦ ɜɨɞɨɩɪɨɜɨɞɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɞɜɭɦɹ 
ɧɚɫɨɫɧɵɦɢ ɫɬɚɧɰɢɹɦɢ № 1 ɇȺɉɌ -1  ɢ " 2 ɇȺɉɌ ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɢɡ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ.  Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɧɚ ɧɚɪɭɠɧɨɟ, ɜɧɭɬɪɟɧɧɟɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ  
ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 756 ɦ3/ɱɚɫ. 

Ʉɨɥɶɰɟɜɨɣ ɜɨɞɨɩɪɨɜɨɞ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɩɨ ɛɥɨɤɚɦ 
ɚɝɪɟɝɚɬɨɜ 1-8 ɢ ɩɨɦɟɳɟɧɢɹɦ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ. ɋ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  
ɤɨɥɶɰɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɧɚɫɨɫɧɨɣ ɇȺɉɌ-2. 

ȼ ɤɚɠɞɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɚ ɩɨɠɚɪɧɵɯ ɧɚɫɨɫɚ ɬɢɩɚ 
1Ⱦ800-70, ɪɚɛɨɱɢɣ ɢ ɪɟɡɟɪɜɧɵɣ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 800 ɦ3/ɱɚɫ ɢ ɧɚɩɨɪɨɦ 90 
ɦ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɦɨɳɧɨɫɬɶɸ 210 ɤȼɬ. ȼ ɨɫɧɨɜɧɨɣ ɫɬɚɧɰɢɢ ɇȺɉɌ-1 
ɭɫɬɚɧɨɜɥɟɧ ɩɨɜɵɫɢɬɟɥɶɧɵɣ ɧɚɫɨɫ (ɠɨɤɟɣ – ɧɚɫɨɫ) ɬɢɩɚ RS10 – 80 
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ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 10ɦ3/ɱɚɫ ɢ ɧɚɩɨɪɨɦ 80 ɦ, ɦɟɦɛɪɚɧɧɵɣ ɛɚɤ  400 ɥ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ. ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɇȺɉɌ-2 ɹɜɥɹɟɬɫɹ 
ɪɟɡɟɪɜɧɨɣ. 

Ɋɚɛɨɬɚ ɧɚɫɨɫɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ – ɪɚɛɨɱɢɣ ɧɚɫɨɫ ɨɫɧɨɜɧɨɣ ɧɚɫɨɧɨɣ 
ɇȺɉɌ-1 ɜɤɥɸɱɚɟɬɫɹ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɢ ɨɬɤɪɵɬɢɢ ɞɪɟɧɱɟɪɧɵɯ 
ɤɥɚɩɚɧɨɜ ɜ ɫɟɤɰɢɹɯ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢɥɢ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ. 
ȿɫɥɢ ɪɚɛɨɱɢɣ ɧɚɫɨɫ ɧɟ ɫɨɡɞɚɫɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɨ ɜɤɥɸɱɚɟɬɫɹ 
ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɜɥɟɧɢɹ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ ɜɤɥɸɱɚɸɬɫɹ ɜ 
ɪɚɛɨɬɭ ɬɚɤɨɣ ɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɵ ɪɟɡɟɪɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 
ɇȺɉɌ-2. 

Ʉ ɤɨɥɶɰɟɜɨɦɭ ɜɨɞɨɩɪɨɜɨɞɭ ɩɨɞɫɨɟɞɢɧɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɍȺɉ) ɢ ɜɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɫ ɩɨɠɚɪɧɵɦɢ ɤɪɚɧɚɦɢ. 
ȼɨɞɨɩɪɨɜɨɞ ɢ ɩɨɞɜɨɞɹɳɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɤ Ⱥɍɉ ɜɫɟɝɞɚ ɡɚɩɨɥɧɟɧɵ ɜɨɞɨɣ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɠɨɤɟɣ – ɧɚɫɨɫ ɜ 
ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɇȺɉɌ-1. 

Ʉɨɥɶɰɟɜɨɣ ɜɨɞɨɩɪɨɜɨɞ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɛɥɨɤɟ ɚɝɪɟɝɚɬɚ 1 ɫɨɟɞɢɧɟɧ ɫ 
ɪɟɡɟɪɜɧɨɣ ɦɚɝɢɫɬɪɚɥɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ 
ɡɚɩɨɥɧɟɧɢɹ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧɵ, ɚ ɬɚɤ ɠɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɉɪɢ ɨɬɤɪɵɬɢɢ ɥɸɛɨɝɨ ɩɨɠɚɪɧɨɝɨ ɤɪɚɧɚ ɩɚɞɚɟɬ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɢ 
ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɟ ɦɚɧɨɦɟɬɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, 
ɞɚɸɬ ɢɦɩɭɥɶɫ ɧɚ ɜɤɥɸɱɟɧɢɟ ɩɨɠɚɪɧɨɝɨ ɧɚɫɨɫɚ. 

ɉɨɠɚɪɧɵɟ ɤɪɚɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ, ɜ ɤɨɪɢɞɨɪɚɯ ɭ 
ɜɵɯɨɞɨɜ ɢɡ ɩɨɦɟɳɟɧɢɣ ɢ ɞɪɭɝɢɯ ɥɟɝɤɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ. ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ 
ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 50-100 ɦ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɢɧɹɬɵ ɞɪɟɧɱɟɪɧɨɝɨ ɬɢɩɚ ɫ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɧɚɩɨɥɧɟɧɧɵɦɢ ɜɨɞɨɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɞɚɜɥɟɧɢɟɦ ɞɨ ɡɚɩɨɪɧɨ – 
ɩɭɫɤɨɜɵɯ ɭɡɥɨɜ (Ɂɉɍ), ɢ ɫɭɯɢɦɢ, ɩɢɬɚɸɳɢɦɢ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɜ ɨɛɴɟɤɬɚɯ – ɫɟɤɰɢɹɯ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɇɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɷɜɨɥɶɜɟɧɬɧɵɟ ɨɪɨɫɢɬɟɥɢ "ȾɍS0-
ɐɉɞ0,85-G1-ȼ/ȼ1-«Ɉɗ-25»"  ɁȺɈ "ɉɈ"ɋɩɟɰɚɜɬɨɦɚɬɢɤɚ". 

ɋɢɫɬɟɦɚ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɢɬɚɟɬɫɹ ɨɬ 
ɤɨɥɶɰɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɞɜɭɦɹ ɧɚɫɨɫɧɵɦɢ 
ɫɬɚɧɰɢɹɦɢ ɇȺɉɌ-1 ɢ ɇȺɉɌ-2. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢя АɉТ ɤɚɛɟɥɶɧɵɯ ɫɟɤɰɢɣ. 
1. ɉɭɫɤ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ȺɉɌ ɤɚɛɟɥɶɧɵɯ ɫɟɤɰɢɣ. 
Ʉɨɦɚɧɞɵ ɧɚ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ Ʉɋɍ ɤɚɛɟɥɶɧɵɯ 

ɫɟɤɰɢɣ ɋȼɉɌ ɦɨɝɭɬ ɛɵɬɶ ɞɚɧɵ: 
a. ɚɜɬɨɦɚɬɢɱɟɫɤɢ – ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɜɭɯ ɢ ɛɨɥɟɟ ɩɨɠɚɪɧɵɯ 

ɢɡɜɟɳɚɬɟɥɟɣ ɫɟɤɰɢɢ; 
b. ɞɢɫɬɚɧɰɢɨɧɧɨ – ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɉɍ; 
c. ɞɢɫɬɚɧɰɢɨɧɧɨ – ɨɬ Ɋɉɂ ɜ ɫɟɤɰɢɢ; 
d. ɫ ɦɟɫɬɚ – ɤɧɨɩɤɨɣ «Ɉɬɤɪɵɬɶ» ɫɨ ɲɤɚɮɚ ɒɍɁ, ɩɨɫɥɟ ɩɟɪɟɜɨɞɚ ɤɥɸɱɚ 

ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɜ ɩɨɥɨɠɟɧɢɢ «Ɋɭɱɧɨɣ». 



132 
 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɩɨ ɩ. 1 – 3, ɧɟɨɛɯɨɞɢɦɨ , 
ɱɬɨɛɵ ɤɥɸɱ ɒɍɁ ɧɚɯɨɞɢɥɫɹ ɜ ɩɨɥɨɠɟɧɢɢ «Ⱥɜɬɨɦɚɬ» ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ 
ȺɉɌ ɛɵɥ ɜɤɥɸɱɟɧ ɧɚ ɉɍ. 

2. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɊȾ 153-34.0-49.101-2003 ɝ ɩ.12.20 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɛɥɨɤɢɪɨɜɤɚ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɚɹ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɩɨɞɚɱɭ 
ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ ɛɨɥɟɟ ɨɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ (ɫɟɤɰɢɢ). 

Ⱦɥɹ ɨɛɴɟɤɬɨɜ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɛɥɨɤɢɪɨɜɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɉɍ ɚɞɪɟɫɚ ɩɭɥɶɬɚ ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ ɬɪɢ ɝɪɭɩɩɵ: 
• Ƚɪɭɩɩɚ 1 – ɜɫɟ ɤɚɛɟɥɶɧɵɟ ɫɟɤɰɢɢ ɷɬɨɝɨ ɩɭɥɶɬɚ; 
• Ƚɪɭɩɩɚ 2 – ɜɫɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɷɬɨɝɨ ɩɭɥɶɬɚ; 
• Ƚɪɭɩɩɚ 3 – ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɚɞɪɟɫɚ, ɧɟ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɛɥɨɤɢɪɨɜɤɭ. 
ɉɪɢɧɰɢɩɵ ɞɟɣɫɬɜɢɹ ɫɯɟɦɵ ɛɥɨɤɢɪɨɜɤɢ: 
ɉɨ ɫɢɝɧɚɥɭ «ɉɨɠɚɪ» ɫ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɭɫɤɚ ɉɌ ɩɨ 

ɥɸɛɨɦɭ ɚɞɪɟɫɭ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɉɍ, ɛɥɨɤɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ 
(ɞɟɣɫɬɜɢɟ ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɧɚ ɩɭɫɤ ȺɉɌ) ɬɨɥɶɤɨ ɚɞɪɟɫɨɜ ɝɪɭɩɩɵ 1: ɩɭɫɤ 
ɉɌ ɨɞɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɟɤɰɢɢ ɛɥɨɤɢɪɭɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɨɫɬɚɥɶɧɵɯ 
ɤɚɛɟɥɶɧɵɯ ɫɟɤɰɢɣ ɨɞɧɨɝɨ ɩɭɥɶɬɚ ɉɍ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɉɌ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ 
ɚɞɪɟɫɨɜ ɞɚɧɧɨɝɨ ɢ ɞɪɭɝɢɯ ɩɭɥɶɬɨɜ ɉɍ ɨɫɬɚɟɬɫɹ ɜ ɪɚɛɨɬɟ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢя АɉТ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɉɭɫɤ ɫɢɫɬɟɦɵ ȺɉɌ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍ1 ÷ Ɍ5 ɜ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɚɡɚɦ: 
- ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬ ɤɨɧɬɚɤɬɨɜ 2ɣ ɫɬɭɩɟɧɢ ɝɚɡɨɜɨɣ ɡɚɳɢɬɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
- ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬ ɤɨɧɬɚɤɬɨɜ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ Ʉɂȼ ɢ ɤɨɧɬɚɤɬɨɜ 

ɞɢɮɡɚɳɢɬɵ ɩɟɪɟɤɢɞɤɢ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɢɯ ɫɪɚɛɚɬɵɜɚɧɢɢ; 
- ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɛɦɨɬɤɢ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
- ɞɢɫɬɚɧɰɢɨɧɧɨ: ɨɬ ɤɥɸɱɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɩɭɫɤɚ ɄȾɉ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ  

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1 ÷ Ɍ5 ɫ ɩɚɧɟɥɢ ɓɉ7 ɐɉɍ; 
- ɦɟɫɬɧɨ ɨɬ ɤɧɨɩɤɢ «Ɉɬɤɪɵɬɶ» ɲɤɚɮɚ ɒɍɁ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍ1 ÷ Ɍ5 ɜ 

ɩɨɥɨɠɟɧɢɢ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɜɵɛɨɪɚ ɪɟɠɢɦɚ «Ⱥɜɬɨɦɚɬ». 
ɉɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɩɭɫɤɟ ɫɢɫɬɟɦɵ ȺɉɌ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ 

ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɩɭɫɤɟ ɫ ɐɉɍ (ɨɬ ɄȾɉ) ɩɪɨɢɫɯɨɞɢɬ: 
- ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɫɟɬɢ; 
- ɩɭɫɤ ɍɊɈȼ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ; 
- ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɝɟɧɟɪɚɬɨɪɚ ɛɥɨɤɚ; 
- ɫɪɚɛɚɬɵɜɚɧɢɟ ɨɬɫɟɱɧɨɝɨ ɤɥɚɩɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɪɚɧɦɮɨɪɦɚɬɨɪɚ; 
- ɜ ɲɤɚɮɚɯ ɆȻ1/T1(Ɍ2 ÷ Ɍ8), ɆȻ2/T1(Ɍ2 ÷ Ɍ8) ɡɚɝɨɪɚɸɬɫɹ ɤɪɚɫɧɵɟ ɋȾɂ ɫ 

ɮɢɤɫɚɰɢɟɣ “ɉɭɫɤ ɉɀɌ Ɍ1 (Ɍ2-Ɍ8)  ”,  “Cɪɚɛɚɬɵɜɚɧɢɟ”; 
- ɛɥɨɤɢɪɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɉɌ ɨɫɬɚɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢя АɉТ ɝɟɧɟɪɚɬɨɪɨɜ Г1 – Г8. 
Ʉɨɦɚɧɞɵ ɧɚ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ Ʉɋɍ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɝɟɧɟɪɚɬɨɪɨɜ 

ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɚɧɵ: 
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- ɚɜɬɨɦɚɬɢɱɟɫɤɢ - ɨɬ ɞɟɣɫɬɜɢɹ ɞɢɮɡɚɳɢɬ ɝɥɚɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɤɥɸɱɟɧɧɨɝɨ 
ɢ ɪɚɡɜɨɡɛɭɠɞёɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

- ɞɢɫɬɚɧɰɢɨɧɧɨ ɫ ɩ. ɆȺ-3, ɤɥɸɱɨɦ SȺ4 - «ɉɨɠɚɪ ɜ ɝɟɧɟɪɚɬɨɪɟ»; 
- ɫ ɦɟɫɬɚ – ɤɧɨɩɤɨɣ «Ɉɬɤɪɵɬɶ» ɫɨ ɲɤɚɮɚ ɒɍɁ, ɩɨɫɥɟ ɩɟɪɟɜɨɞɚ 

ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɜɵɛɨɪɚ ɪɟɠɢɦɚ S1 ɩɨɥɨɠɟɧɢɢ «Ɋɭɱɧɨɣ»; 
- ɜɪɭɱɧɭɸ, ɦɚɯɨɜɢɤɨɦ ɡɚɬɜɨɪɚ ɗɁ/ Ƚ1÷Ƚ8 ɢɥɢ ɨɬɤɪɵɬɢɟɦ ɛɚɣɩɚɫɧɨɝɨ 

ɡɚɬɜɨɪɚ. 
Ɉɫɬɚɧɨɜ ɧɚɫɨɫɨɜ. 
Ɉɬɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ ɉɌ1 (ɧɚɫɨɫɚ ɉɌ2) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ: 
- ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɱɟɪɟɡ 10 ɦɢɧɭɬ ɩɨɫɥɟ ɩɭɫɤɚ ɩɪɢ ɡɚɤɪɵɬɢɢ Ʉɋɍ; 
- ɫɨ ɲɤɚɮɚ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɜɨɞɨɦ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɜɵɛɨɪɚ 

ɪɟɠɢɦɚ ɜ ɩɨɥɨɠɟɧɢɟ "Ɋɭɱɧɨɣ" (ɟɫɥɢ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ 
ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɫɤ); 

- ɞɢɫɬɚɧɰɢɨɧɧɨ, ɫ ɐɉɍ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ "ɋɛɪɨɫ" ɉɍ №3; 
- ɫɨ ɲɤɚɮɚ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɧɨɩɤɨɣ "ɋɬɨɩ" ɩɨɫɥɟ ɩɟɪɟɜɨɞɚ 

ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɜ ɩɨɥɨɠɟɧɢɟ "Ɋɭɱɧɨɣ" (ɟɫɥɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ 
ɪɭɱɧɨɣ ɦɟɫɬɧɵɣ ɩɭɫɤ). 

ȼɵɜɨɞ: ȼ ɪɚɦɤɚɯ ɫɩɟɰɜɨɩɪɨɫɚ ɪɚɫɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ ɪɟɚɥɢɡɚɰɢɢ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ, ɩɨɞɨɛɪɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ 
ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɦɚɲɢɧɧɨɝɨ 
ɡɚɥɚ ɢ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ.  
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ  ȿɧɢɫɟɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ȿɧɢɫɟɣ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 
ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɪɚɜɧɵɯ 23090 ɢ 27195 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 3600 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 19,7 ɦɥɪɞ. ɤȼɬ∙ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ – 105,60 ɦ; 
 ɪɚɫɱɟɬɧɵɣ  – 91,00 ɦ ; 
 ɦɢɧɢɦɚɥɶɧɵɣ  – 82,80 ɦ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɨɞɢɧ ɜɚɪɢɚɧɬ ɊɈ115-ȼ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɜɨɫɶɦɶɸ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ115-ȼ-750. 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 93,8  ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼɎ-1690/175-
64 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 500 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 13 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (8 ɛɥɨɤɨɜ, 
5 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɄɊɍɗ 500 ɤȼ – "ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ". ɉɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɐ-630000/500-ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-2500/15 ɍɁ, ɞɥɹ ȼɅɗɉ – 
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ 3×Ⱥɋ – 300/39. 
 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  
 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. 
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 

– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɨɫɥɢɜɨɦ – 172,00 ɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 270,00 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ  ɩɥɨɬɢɧɚ – 150,00 ɦ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 350,00 ɦ. 

 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 

– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 83,00 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 132,00 ɦ;  
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– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ –6; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 24 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 253,80 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 19,00 ɦ. 

 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,29 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ȿɧɢɫɟɣɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ. 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 7 ɥɟɬ;  

– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,16 ɪɭɛ/ɤȼɬ∙ɱ 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 79132,91 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, 

ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
  



136 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈɑɇɂɄɈȼ 
  
1. ɋɉ 14.13330.2011 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɧɵɯ ɪɚɣɨɧɚɯ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II -7-81*. – ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: 
ɈȺɈ ɐɉɉ, 2012. – 80ɋ. 

2. ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]// ȺɈ «ɋɈ ȿɗɋ» 2009-2016. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://so-
ups.ru/ 

3. Ɂɚɬɟɟɜɚ, ȿ. ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ : ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ / Ⱥ. ɘ. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ. ɘ. Ɂɚɬɟɟɜɚ, Ȼ. ɂ. ɋɢɥɚɟɜ. – ɋɚɹɧɨɝɨɪɫɤ: 
ɋɒɎ ɄȽɌɍ, 2008. – 114 ɫ. 

4. ɓɚɜɟɥɟɜ, Ⱦ. ɋ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ : ɫɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ : ɜ 2 ɬ. / ɉɨɞ ɪɟɞ. ɘ. 
ɋ. ȼɚɫɢɥɶɟɜɚ, Ⱦ. ɋ. ɓɚɜɟɥɟɜɚ. – Ɍ. 2. ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. / Ɇ. ɂ. Ƚɚɥɶɩɟɪɢɧ, ɂ. ɇ. Ʌɭɤɢɧ [ɢ ɞɪ.] – Ɇɨɫɤɜɚ 
:ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1990. – 336 ɫ. 

5. Ʉɨɜɚɥёɜ, ɇ. ɇ. Ƚɢɞɪɨɬɭɪɛɢɧɵ: Ʉɨɧɫɬɪɭɤɰɢɢ ɢ ɜɨɩɪɨɫɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɇ. ɇ. Ʉɨɜɚɥёɜ – ɂɡɞ. 2-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇɨɫɤɜɚ : 
ɂɡɞɚɬɟɥɶɫɬɜɨ Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1971. - 583 ɫ. 

6. ɋɌɈ 17330282.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ: 
ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008. – 24 ɫ. 

7. ɉɪɢɤɚɡ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 14.09.92 N 209/ɩɪ. Ɇɨɫɤɜɚ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.minstroyrf.ru/  

8. Ɏɚɣɛɢɫɨɜɢɱ, Ⱦ. Ʌ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɟɣ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱦ. Ʌ. Ɏɚɣɛɢɫɨɜɢɱ. – ɂɡɞ. 2-ɟ, ɩɟɪɟɪɚɛ. ɢ 
ɞɨɩ. – Ɇɨɫɤɜɚ : ɂɡɞɚɬɟɥɶɫɬɜɨ ɇɐ ɗɇȺɋ, 2012. – 314 ɫ. 

9. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ ɬɚɪɢɮɚɦ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ ɩɨ ɬɚɪɢɮɚɦ, Ɏɚɤɬɢɱɟɫɤɢɟ ɰɟɧɵ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.fstrf.ru/tariffs/info_tarif/electro/actual_price/1/ 

10. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɨ-ɪɟɚɤɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «ɁȺɈ «ɗɧɟɪɝɨɦɚɲ (ȿɤɚɬɟɪɢɧɛɭɪɝ) - 
ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.uetm.ru/ 

11. ɋɌɈ 24.3182. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ. – ȼɜɟɞ. 06.12.2007 – Ɇɨɫɤɜɚ : ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2007 – 20 ɫ. 

12. ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɉɪɨɟɤɬɢɪɨɜɚɧɢɹ. – Ɇɨɫɤɜɚ. 2014. – 296 ɫ. 

13. ɋɌɈ 56947007-29.240.30.047-2010 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ 
ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ.–ȼɜɟɞ. 16.06.2010 – Ɇɨɫɤɜɚ : ɈȺɈ «ɎɋɄ ȿɗɋ», 2010 – 
128 ɫ. 

http://www.transformator.com.ru/
http://www.uetm.ru/


137 
 

14. Ʉɚɬɚɥɨɝ «Ƚɟɧɟɪɚɬɨɪɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɷɥɟɝɚɡɨɜɵɟ HEC 7/8» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «ɈɈɈ «ȺȻȻ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  https://new.abb.com/ 

15. Ʉɚɬɚɥɨɝ «ɋɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
«ɈɈɈ «Ⱥɋɍ-ȼɗɂ»». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://asu-vei.ru/ 

16. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɌɁɅɄ-
ɋɗɓ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «ɁȺɈ  «ɗɥɟɤɬɪɨɳɢɬ».– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://electroshield.ru/upload/iblock/947/ti_tzlkr  

17. Ʉɚɬɚɥɨɝ «Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 0,4-750 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «ɁȺɈ ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://polymer-
apparat.ru/uploads/file/20160225/.pdf  

18. Ʉɚɬɚɥɨɝ «əɱɟɣɤɢ ɄɊɍɗ ɧɚ ɤɥɚɫɫɵ ɧɚɩɪɹɠɟɧɢɣ 110-500 ɤȼ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «ɈȺɈ «ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɜɨɞ (ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪ)». 
– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://ɩɪɨɦɤɚɬɚɥɨɝ.ɪɮ/PublicDocuments/0504695.pdf 

19. ɋɇɢɉ 33-01-2003 ɋɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. – ȼɜɟɞɟɧ 01-01-2004. – ɎȽɍɉ 
ɐɉɉ, 2004. - 30 ɫ. 

20. ɋɇɢɉ 2.06.04-82. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). - Ɇ.: ɎȽɍɉ ɐɉɉ, 2004. 

21. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ/ ɉɨɞ ɪɟɞ. ɉ. Ƚ. Ʉɢɫɟɥɟɜɚ. - 
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Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. ȿɧɢɫɟɣ ɜ ɫɬɜɨɪɟ 
ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɫ 1918 ɩɨ 1967 ɝɝ. 

Ƚɨɞɵ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ.ɝɨɞ 
1918 572 551 471 2722 3259 5677 4252 3703 3187 1782 1102 904 2 324 
1919 805 794 735 2478 6278 6386 3276 3183 2477 1531 926 760 2 469 
1920 662 627 563 3077 3074 9465 6675 3179 3963 2925 1420 1222 3 071 
1921 1052 1116 1077 5096 4372 4246 4835 3443 2618 1810 908 774 2 612 
1922 607 630 689 2557 5905 4414 3256 3200 2500 1650 856 743 2 251 
1923 814 735 720 2364 3296 5413 4073 3233 4060 1835 943 787 2 356 
1924 699 725 642 2621 2755 5767 4503 3743 3138 2064 1085 969 2 392 
1925 857 867 863 3227 7913 10508 3001 3144 3140 1629 1375 1085 3 134 
1926 935 1030 1024 2966 3672 4067 3758 4142 3720 2889 1509 1308 2 594 
1927 1037 891 624 4644 8428 6393 3179 3243 2811 1480 890 716 2 861 
1928 619 579 453 2257 2260 5166 4311 3673 3769 1861 1110 986 2 254 
1929 832 877 799 2997 8304 9051 3310 3158 3002 1785 979 856 2 996 
1930 761 676 685 6644 7077 6035 3537 4342 4884 2956 1491 1393 3 428 
1931 916 919 927 3362 9127 11918 3353 3355 3360 1556 731 702 3 352 
1932 532 565 549 2824 3048 5534 4395 4542 3999 1547 1544 1445 2 544 
1933 1018 1116 1131 3224 5564 7240 4342 3194 5127 3128 1632 1496 3 184 
1934 1077 1168 1095 3353 9210 8847 3521 3413 3230 1886 961 863 3 219 
1935 749 492 499 3224 8455 6679 3600 3823 4787 3027 1685 1548 3 214 
1936 1046 1131 997 3800 5219 5102 3091 2624 2364 1382 873 671 2 358 
1937 548 541 539 3103 3149 15711 3465 3102 3235 1759 1138 873 3 097 
1938 774 780 785 3592 8270 10308 3323 3415 3320 2258 1578 1345 3 312 
1939 993 1082 1059 3939 8191 5946 4431 4941 4739 2708 1738 1565 3 444 
1940 1177 950 792 1895 2954 2835 3011 2920 2810 1529 920 887 1 890 
1941 786 770 774 3224 6441 8181 3787 3863 4302 3089 1721 1650 3 216 
1942 1179 1307 1309 3805 3481 3889 5003 3283 3575 2386 1155 1102 2 623 
1943 903 804 763 3929 7677 14747 3927 3938 3928 3084 1706 1684 3 924 
1944 1095 884 874 4518 6282 4962 3268 3414 2781 1607 855 801 2 593 
1945 672 641 528 3611 5416 9959 7072 5081 4048 2977 1553 1017 3 548 
1946 876 898 888 3870 9528 6387 3149 3503 3162 2089 1173 996 3 043 
1947 839 849 767 2773 2940 5856 3951 3942 3445 2556 1208 1120 2 521 
1948 969 1023 1041 3353 7237 5320 3447 3563 2905 1706 996 839 2 700 
1949 641 647 660 3393 7659 12829 3400 3394 3366 2340 1291 1048 3 389 
1950 891 964 952 6063 5327 3710 3894 3623 3041 1931 1049 849 2 691 
1951 724 745 653 2754 3174 8540 4251 3553 3315 2199 1650 1462 2 752 
1952 1244 908 906 3160 6600 4783 3215 2923 2896 1517 1226 1027 2 534 
1953 901 998 988 3095 3927 4318 4395 4422 3266 1633 1314 822 2 507 
1954 736 811 902 3782 3523 5609 4000 3648 3317 1838 990 829 2 499 
1955 628 614 578 2969 2907 5785 5146 4814 4545 1676 1244 1034 2 662 
1956 866 930 837 3934 4891 6124 3905 3443 3293 2163 1597 1294 2 773 
1957 1142 1272 1255 5310 7555 13220 7140 5050 4210 2455 1014 811 4 203 
1958 684 690 678 2369 2896 5349 3984 4064 3381 1843 1297 1051 2 357 
1959 848 822 831 3741 6580 6272 3308 3159 2642 2013 767 654 2 636 
1960 582 603 588 3676 6282 4425 6327 5052 3308 2215 1261 928 2 937 
1961 779 710 690 2757 9010 7123 2760 3310 2758 1643 802 721 2 755 
1962 650 666 613 2465 2866 4646 5075 4761 3332 2266 1279 942 2 463 
1963 823 835 845 3095 4182 5498 3000 3894 2944 1658 1032 829 2 386 

1964 512 660 703 2755 10000 6550 2750 3300 2749 1595 777 630 2 748 
1965 563 593 599 2050 2820 3035 3227 2940 2850 1910 1261 1137 1 915 
1966 782 727 709 6322 5009 4651 4835 4262 2753 1483 800 683 2 751 
1967 594 513 513 2529 2975 5588 5197 5141 3056 2219 1049 959 2 528 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ, 1 ɢɬɟɪɚɰɢɹ 
1 2 3 4 5 6 7 8 

 
10 11 12 13 14 15 16 17 18 

t,ɦɟɫɹɰ Qɛɵɬ.ɩɨɥ Qɮɢɥɶɬɪ Qɜɨɞɨɯɪ Qɯɨɥ.ɫɛɪ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, ɤɦ^3 Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

10 1360 1 809 0 2169 2170 1500 73,3 2,10 71,20 243,00 242,46 242,73 140,66 102,07 1990 1990 
11 790 1 1870 0 2660 2661 1500 71,20 4,85 66,36 242,46 241,15 241,80 141,75 100,06 2393 2393 
12 688 1 2300 0 2988 2989 1500 66,36 5,96 60,39 241,15 239,25 240,20 142,44 97,76 2626 2626 
1 589 1 2475 0 3064 3065 1500 60,39 6,42 53,98 239,25 236,59 237,92 142,59 95,33 2626 2626 
2 606 1 2263,00 0 2869 2870 1500 53,98 5,87 48,11 236,59 233,36 234,97 142,19 92,78 2393 2393 
3 674 1 1773 0 2447 2448 1500 48,11 4,60 43,52 233,36 230,15 231,75 141,29 90,47 1990 1990 
4 2639 1 -1140 0 1499 1500 1500 43,52 -2,95 46,47 230,15 232,29 231,22 139,07 92,15 1242 ɩɨ ɜɯɤ 

5 5911 1 -4412 0 1499 1500 1500 46,47 -11,44 57,91 232,29 238,31 235,30 139,07 96,23 1297 ɩɨ ɜɯɤ 
6 4286 1 -2787 0 1499 1500 1500 57,91 -7,22 65,13 238,31 240,79 239,55 139,07 100,48 1354 ɩɨ ɜɯɤ 
7 3142 1 -1643 0 1499 1500 1500 65,13 -4,26 69,39 240,79 241,98 241,39 139,07 102,32 1379 ɩɨ ɜɯɤ 
8 3092 1 -1592 0 1500 1501 1500 69,39 -4,13 73,52 241,98 243,05 242,52 139,07 103,45 1395 ɩɨ ɜɯɤ 
9 2397 1 -898 0 1499 1500 1500 73,52 -2,33 75,85 243,05 243,66 243,36 139,07 104,29 1405 ɩɨ ɜɯɤ 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ, ɢɬɟɪɚɰɢɹ 2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

t,ɦɟɫɹɰ Qɛɵɬ.ɩɨɥ Qɮɢɥɶɬɪ Qɜɨɞɨɯɪ Qɯɨɥ.ɫɛɪ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, ɤɦ^3 Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

10 1360 1 943 0 2303 2304 1500 73,30 2,44 70,86 243,00 242,37 242,68 140,96 101,72 2106 2106 

11 790 1 2012 0 2802 2803 1500 70,86 5,22 65,64 242,37 240,94 241,66 142,05 99,61 2509 2509 

12 688 1 2451 0 3139 3140 1500 65,64 6,35 59,29 240,94 238,84 239,89 142,74 97,15 2742 2742 

1 589 1 2641 0 3230 3231 1500 59,29 6,85 52,44 238,84 235,82 237,33 142,93 94,41 2742 2742 

2 606 1 2449 0 3055 3056 1500 52,44 6,35 46,10 235,82 232,03 233,93 142,57 91,36 2509 2509 

3 674 1 1978 0 2652 2653 1500 46,10 5,13 40,97 232,03 228,07 230,05 141,73 88,32 2106 2106 

4 2639 1 -1140 0 1499 1500 1500 40,97 -2,95 43,92 228,07 230,46 229,27 139,07 90,20 1216 по ̵̏к 

5 5911 1 -4412 0 1499 1500 1500 43,92 -11,44 55,36 230,46 237,23 233,84 139,07 94,78 1277 по ̵̏к 

6 4286 1 -2787 0 1499 1500 1500 55,36 -7,22 62,58 237,23 240,00 238,61 139,07 99,54 1341 по ̵̏к 

7 3142 1 -1643 0 1499 1500 1500 62,58 -4,26 66,84 240,00 241,29 240,64 139,07 101,58 1369 по ̵̏к 

8 3092 1 -1593 0 1499 1500 1500 66,84 -4,13 70,97 241,29 242,40 241,84 139,07 102,78 1385 по ̵̏к 

9 2397 1 -898 0 1499 1500 1500 70,97 -2,33 73,30 242,40 243,00 242,70 139,07 103,63 1397 по ̵̏к 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ 

  



142 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 
Ɍɚɛɥɢɰɚ ȼ.1–ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫɫɪ.Ɉ Ͳ,ͳͷ ∙  ɇ 0,73 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭɌ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱ. 
ɬɨɪɦɨɠɟɧɢɹ, IɇɌ 

Ͳ,ͷ ∙  ɇ 2,45 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ɇ 7,36 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ U଴ୋ - 20 ȼ ܷ଴ଷݐ ଶ U଴ଶୋ - 15 ȼݐ ଵ U଴ଵୋ - 10 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,KɌ 
1,2 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ  UେɊଶ ͳ,Ͷ ∙ ܷɇ 140 ȼ 

1 ɬɭɩɟɧɶ  UେɊଵ ͳ,ʹ ∙ ܷɇ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ IଶɋɂȽɇ Ͳ,Ͳ͹ ∙  ɇ 0,34 Ⱥܫ

ɉɈ IଶɉɍɋɄ Ͳ,ͳͷ ∙  ɇ 0,73 Ⱥܫ

ɈɌɋ I Iଶɋ.Ɂ. Ͳ,͵ ∙  ɇ 1,45 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ IɋɂȽɇ ͳ,Ͳ͹ ∙  ɇ 5,25 Ⱥܫ

ɉɈ IଵɉɍɋɄ ͳ,ͳ ∙  ɇ 5,40 Ⱥܫ

ɈɌɋ IଵɈɌɋ ͳ,ͷ͵ͳ ∙  ɇ 7,51 Ⱥܫ

ȾɁ <ܼ 

1 
ɫɬɭɩɟɧɶ Z୍ 0,095 0,033 Ɉɦ 

2 
ɫɬɭɩɟɧɶ Z୍୍ 0,35 0,172 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ɪܫ

ɋɈ I୔ ɋɂȽɇ. ͳ,Ͳ͹ ∙  ɇɈɆ.Ɋ 4,08 Ⱥܫ

ɉɈ I୔ ɉɍɋɄ. ͳ,ͳ ∙  ɇɈɆ.Ɋ 4,18 Ⱥܫ

Ɉɬɫɟɱɤɚ I୔ ɉɍɋɄ. ʹ,ͳͻ ∙  ɇɈɆ.Ɋ 8,3 Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
Ɍɚɛɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɵ 

Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɋȼ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-5

00
 ɢ 

ȼ-
Ɍɋ

ɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 ɦ
ɨɳ

ɧɨ
ɫɬ

ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + + 

 
   

ɁɁȽ 
U଴ 

tଵ        + tଶ       +  tଷ + + +      U଴ଷ + + +      

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ + +   

 
   

2 
ɫɬɭɩɟɧɶ tଶ + +   

 
   

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ        + 

ɂɈ + +       

ɈɌɋ I 

tଵ     + 
 

  tଶ      +   tଷ + +       

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
tଵ     + 

 
  tଶ      +   tଷ + +       

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ      +   tଶ + + +      

2 
ɫɬɭɩɟɧɶ 

tଵ     + 
 

  tଶ   
   +   tଷ + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ        + 
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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