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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɋɍɏɈȻɍɁɂɆɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ...................................................................................... Ʉɚɧ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ .................................................... Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ .................................................................. Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................................ 4054 ɦ³/ɫ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ    0,1% ...........................................13461 ɦ3/ɫ; 
 0,01% .........................................14743 ɦ3/ɫ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................. 1200 ɦ³/ɫ; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................... ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ ............................................................................................... 259,0 ɦ; 
 Ɏɉɍ ............................................................................................... 261,0 ɦ; 
 ɍɆɈ .............................................................................................. 234,3 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ........................................................................................................... 65,0 ɦ3; 

6. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ................................................................................................. 97,5 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ........................................................................................................ 84,0 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .................................................................................................. 70,0 ɦ; 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ........................................................................ 3059 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ..................................... 14,5 ɦɥɪɞ. ɤȼɬ·ɱ; 

8. ɉɥɨɬɢɧɵ: 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ................................. ɝɥɭɯɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ (ɦɚɬɟɪɢɚɥ – ɛɟɬɨɧ); 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ…………....... ............ ɝɥɭɯɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ (ɦɚɬɟɪɢɚɥ – ɛɟɬɨɧ); 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ........................................... 1390 ɦ / 193,4 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ..................................................................................... 8 ɨɬɜɟɪɫɬɢɣ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ..................................................................................................... 160 ɦ; 

10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ......................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 8; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ .................................................................................... ɚɧɞɟɡɢɬ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ................................... ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ................................................................. 30 ɦ; 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ...................................................................................... ɊɈ115–ȼ–750; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ........................................................................... ɋȼɎ–1690/175-64; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................. 590,0 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ................................................................................. 93,8 ɨɛ/ɦɢɧ; 

12. Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
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ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ................................................................... 0,20 ɪɭɛ./ɤȼɬ∙ɱ; 
ɛ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɑȾȾ ................................................ 50,89 ɦɥɪɞ. ɪɭɛ.; 
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ................................. 76 ɦɟɫɹɰɟɜ. 
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ȼȼȿȾȿɇɂȿ 
 

 ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɱɟɥɨɜɟɱɟɫɬɜɚ. ɇɚɥɢɱɢɟ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɜɫɟɝɞɚ ɛɵɥɨ 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɱɟɥɨɜɟɤɚ, ɭɜɟɥɢɱɟɧɢɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɟɝɨ ɠɢɡɧɢ. ɋɚɦɵɦ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜɢɞɨɦ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɧɚɪɨɞɧɨɟ ɯɨɡɹɣɫɬɜɨ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɫɬɟɬ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɱɢɫɥɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɬɟɦ ɫɚɦɵɦ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ 
ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ, ɪɚɫɬɭɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɷɧɟɪɝɢɢ ɩɪɢɡɵɜɚɟɬ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɧɟɦɚɥɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 
 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ, 
ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. ɋɚɦɵɦ ɭɞɨɛɧɵɦ ɜɢɞɨɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɧɢɡɤɨɣ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɸɬɫɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɫ ɧɟɨɫɩɨɪɢɦɵɦ ɩɥɸɫɨɦ, ɬɚɤɢɦ ɤɚɤ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ. 
Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ  ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɹɜɥɹɟɬɫɹ ɩɥɨɬɢɧɚ, 
ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɩɨɪɚ ɜɨɞɵ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ 
ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɭɲɟɧɢɹ 
ɩɥɨɬɢɧɵ, ɩɨɹɜɥɹɟɬɫɹ ɭɝɪɨɡɚ ɡɚɬɨɩɥɟɧɢɹ ɛɨɥɶɲɢɯ ɬɟɪɪɢɬɨɪɢɣ. ɉɨɷɬɨɦɭ 
ɧɟɨɛɯɨɞɢɦ ɤɪɚɣɧɟ ɫɟɪɶɟɡɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ, ɱɬɨ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɜ ɋɇɢɉɚɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ. 
 ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɜɵɛɨɪ 
ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ, ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

 Ɋɚɣɨɧ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɪɚɫɩɨɥɨɠɟɧ ɜ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ ɰɟɧɬɪɚɥɶɧɨ–
ɫɢɛɢɪɫɤɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ. Ʉɥɢɦɚɬ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɬɟɩɥɵɦ ɥɟɬɨɦ, ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ, ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɨɫɚɞɤɨɜ, ɜɵɩɚɞɚɸɳɢɯ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ.
 Cɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɨ ɪɚɣɨɧɭ ɫɨɫɬɚɜɥɹɟɬ ɨɬ ɦɢɧɭɫ 0,2 
°C. ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ ɹɧɜɚɪɶ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɢɧɭɫ 27°C. 
Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɦɢɧɭɫ 50,6°C ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɹɧɜɚɪɶ. ɋɚɦɵɣ ɬɟɩɥɵɣ 
ɦɟɫɹɰ – ɢɸɥɶ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 18,3 °C. 
Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 24,7°C ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɢɸɧɶ – 
ɢɸɥɶ. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ - ɨɬ 370,6 ɦɦ.  
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

 Ɋɟɤɚ Ʉɚɧ ɩɪɨɬɟɤɚɟɬ ɩɨ ɯɨɥɦɢɫɬɨɣ, ɩɥɨɞɨɪɨɞɧɨɣ ɦɟɫɬɧɨɫɬɢ. Ɉɛɳɟɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɬɟɱɟɧɢɹ ɪɟɤɢ ɜ ɟё ɜɟɪɯɨɜɶɹɯ ɞɨ ɜɩɚɞɟɧɢɹ ɜ ɧɟё ɫɥɟɜɚ ɪ. Ɉɞɠɢ, ɢɥɢ 
Ⱥɧɠɢ, ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞ; ɨɬɫɸɞɚ ɞɨ ɭɫɬɶɹ ɪ. Ⱥɝɭɥɚ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤ, 
ɞɚɥɟɟ ɞɨ ɝ. Ʉɚɧɫɤɚ ɧɚ ɫɟɜɟɪɨ-ɫɟɜɟɪɨ-ɜɨɫɬɨɤ, ɨɬɫɸɞɚ ɪɟɤɚ ɩɨɜɨɪɚɱɢɜɚɟɬ ɧɚ ɡɚɩɚɞ-
ɫɟɜɟɪɨ-ɡɚɩɚɞ ɢ ɛɨɥɶɲɢɦɢ ɢɡɥɭɱɢɧɚɦɢ ɩɪɨɬɟɤɚɟɬ ɞɨ ɜɩɚɞɟɧɢɹ ɜ ɧɟё ɪ. Ȼɚɪɝɚ, 
ɨɬɤɭɞɚ ɞɨ ɭɫɬɶɹ ɫɜɨɟɝɨ ɢɦɟɟɬ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ. 
 ɋɚɦɚɹ ɦɧɨɝɨɜɨɞɧɚɹ ɮɚɡɚ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ Ʉɚɧɚ — ɜɟɫɟɧɧɟ-ɥɟɬɧɟɟ 
ɩɨɥɨɜɨɞɶɟ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ: ɜɟɫɧɨɣ — ɨɬ ɬɚɹɧɢɹ ɫɧɟɝɨɜ, ɥɟɬɨɦ — ɨɬ 
ɞɨɠɞɟɜɵɯ ɨɫɚɞɤɨɜ. Ⱥɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɭɪɨɜɧɟɣ ɩɪɟɜɵɲɚɟɬ 4 ɦ. Ʌɟɞɨɫɬɚɜ 
ɧɚɱɢɧɚɟɬɫɹ ɜ ɧɚɱɚɥɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɬɢɟ ɪɟɤɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ. Ʉɚɧ — 
ɫɩɥɚɜɧɚɹ ɢ ɱɚɫɬɢɱɧɨ ɫɭɞɨɯɨɞɧɚɹ ɪɟɤɚ. 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
 ɉɪɟɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɬɵ ɯɨɥɦɨɜ - 300-400 ɦ, ɜɟɪɲɢɧɚ ɯɨɥɦɨɜ - ɩɥɨɫɤɢɟ, 
ɲɢɪɨɤɢɟ, ɫɤɥɨɧɵ ɩɨɥɨɝɢɟ (5-100). Ɉɬɞɟɥɶɧɵɟ ɫɤɥɨɧɵ ɞɨɥɢɧ ɢɦɟɸɬ ɤɪɭɬɢɡɧɭ ɞɨ 
300. Ƚɪɭɧɬɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɪɵɯɥɵɟ. ɇɟɜɵɫɨɤɢɟ ɩɥɨɫɤɢɟ ɦɟɠɞɭɪɟɱɶɹ 
ɩɨɤɪɵɬɵ ɥɟɫɫɨɜɵɦɢ ɝɪɭɧɬɚɦɢ ɦɨɳɧɨɫɬɶɸ 5-0 ɦ. ȼɵɫɨɤɢɟ ɦɟɠɞɭɪɟɱɶɹ - 
ɩɨɤɪɵɬɵ ɳɟɛɟɧɨɱɧɨ-ɫɭɝɥɢɧɢɫɬɵɦɢ ɝɪɭɧɬɚɦɢ ɦɨɳɧɨɫɬɶɸ 3-5 ɦ. 
ɉɨɞɫɬɢɥɚɸɳɢɦɢ ɩɨɪɨɞɚɦɢ ɩɨɜɫɟɦɟɫɬɧɨ ɹɜɥɹɸɬɫɹ ɩɟɫɱɚɧɨ-ɝɚɥɟɱɧɢɤɨɜɵɟ 
ɨɬɥɨɠɟɧɢɹ, ɢɡ ɤɨɬɨɪɵɯ ɫɥɨɠɟɧɵ ɩɨɣɦɵ ɪɟɤ, ɩɨɤɪɵɬɵɟ ɢɥɨɜɚɬɨ-ɝɥɢɧɢɫɬɵɦɢ 
ɧɚɧɨɫɚɦɢ ɦɨɳɧɨɫɬɶɸ ɦɟɧɟɟ 1 ɦ. 
  

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D1%81%D0%BA


10 
 

1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
 ɩɨ ɛɟɪɟɝɚɦ Ʉɚɧɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ: ɜ ɋɚɹɧɫɤɨɦ ɪɚɣɨɧɟ 
ɧɟɛɨɥɶɲɢɟ ɩɨɫɟɥɤɢ, ɞɟɪɟɜɧɢ - Ɉɪɶɟ, Ʉɚɧ-Ɉɤɥɟɪ, Ʉɚɧ-ɍɫɬɶ-Ⱥɧɠɚ, ɑɚɪɝɚ; ɜ 
ɂɪɛɟɣɫɤɨɦ ɪɚɣɨɧɟ - ɫɟɥɚ ɂɜɚɧɨɜɤɚ, Ⱥɥɟɤɫɚɧɞɪɨɜɚ, ɂɪɛɟɣɫɤɨɟ (ɪɚɣɨɧɧɵɣ 
ɰɟɧɬɪ), ɘɞɢɧɨ. ȼ ɫɜɹɡɢ ɫ ɜɵɝɨɞɧɵɦ ɝɟɨɝɪɚɮɢɱɟɫɤɢɦ ɩɨɥɨɠɟɧɢɟɦ ɧɚɢɛɨɥɟɟ 
ɩɥɨɬɧɨ Ʉɚɧ ɡɚɫɟɥёɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɚɧɫɤɨɝɨ ɪɚɣɨɧɚ: ɫёɥɚ Ⱥɦɨɧɚɲ, Ȼɪɚɠɧɨɟ, 
Ⱥɧɰɢɪɶ, Ȼɟɥɨɹɪɫɤɨɟ, ɏɚɪɥɨɜɨ, Ɍɟɪɫɤɨɟ, ɉɟɪɦɹɤɨɜɨ, Ʉɪɚɫɧɵɣ Ʉɭɪɵɲ. ɇɚ ɟё 
ɛɟɪɟɝɭ Ʉɚɧɚ ɪɚɫɩɨɥɨɠɟɧ ɝɨɪɨɞ Ʉɚɧɫɤ - ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɝɨɪɨɞɨɜ ɤɪɚɹ. ȼ 
ɛɚɫɫɟɣɧɟ ɟɫɬɶ ɢ ɧɟɛɨɥɶɲɢɟ ɝɨɪɨɞɚ - ɂɥɚɧɫɤɢɣ, Ȼɨɪɨɞɢɧɨ, ɍɹɪ, Ɂɚɨɡɟɪɧɵɣ, 
Ɂɟɥɟɧɨɝɨɪɫɤ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɵɛɢɧɫɤɨɝɨ ɢ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ ɪɚɣɨɧɨɜ Ʉɚɧ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɫɟɥёɧ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ Ɂɟɥɟɧɨɝɨɪɫɤɚ. ȼ ɱɟɪɬɟ ɝɨɪɨɞɚ 
Ɂɟɥɟɧɨɝɨɪɫɤɚ ɜ Ʉɚɧ ɜɩɚɞɚɟɬ ɪɟɤɚ Ȼɚɪɝɚ ɢ ɪɭɱɟɣ ɋɥɸɞɹɧɨɣ. 
 ȼɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɡɞɚɧɨ ɫ ɰɟɥɶɸ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɣɨɧɨɜ ɝɨɪɨɞɨɜ; ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɫɚɧɢɬɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪ. Ʉɚɧ, ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɚɤɤɭɦɭɥɢɪɭɟɬ ɫɬɨɤ ɪɟɤɢ ɜ ɩɟɪɢɨɞ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ ɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɩɭɫɤɢ ɜɨɞɵ ɜ ɪ. Ʉɚɧ ɞɥɹ ɩɨɤɪɵɬɢɹ ɞɟɮɢɰɢɬɚ ɜ ɜɨɞɟ ɜ 
ɦɚɥɨɜɨɞɧɵɟ ɩɟɪɢɨɞɵ ɝɨɞɚ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜ ɪɟɤɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɢ ɞɥɹ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɟɝɢɨɧɟ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ 
ɩɨɡɜɨɥɢɬ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɪɚɫɲɢɪɢɬɶ ɩɪɨɢɡɜɨɞɫɬɜɨ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɱɟɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

1.Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
 1.1 ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɋɢɛɢɪɢ. 
 1.2 Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɢ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɫ ɫɚɣɬɚ ɋɈ 
ȿɗɋ Ɋɨɫɫɢɢ; 
 1.3 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 22766 Ɇȼɬ; 
 1.4 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 11000 Ɇȼɬ. 
 1.5 Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 
8%. 
2. ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ: ɨɞɢɧɨɱɧɚɹ Ƚɗɋ. 
3.Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  

Zɧɛ,ɦ Q, ɦ3/ɫ 

157 0 

159,5 689 

161 1377 

162 2066 

162,9 2754 

163,6 3443 

164,2 4131 

164,8 4820 

165,2 5508 

165,7 6197 

166,1 6885 

166,4 7574 

166,7 8262 

167,1 8951 

167,3 9639 

 
4. Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ, ɩɥɨɳɚɞɟɣ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – ɤɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 

Z,ɦ V, ɤɦ3 
157,00 0 
159,0 0,2 
165,0 0,8 
179,6 2,5 

201,0 6,5 

213,2 11,0 

220,0 16,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
Z,ɦ V, ɤɦ3 

223,8 21,0 
226,0 24,2 
229,2 28,2 
234,0 33,0 
238,2 37,5 
242,0 41,7 
245,7 46,0 
249,4 51,2 

253,0 56,4 

255,0 59,5 

257,6 62,5 

259,0 65,0 

260,0 67,0 

261,0 70,0 

 
5. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 0,9. 
6. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

 
7. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN =8,8. 
8. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆h=1,0 ɦ. 
9. ɇɉɍ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ 259 ɦ.  
10. Ɋɚɫɱɟɬɧɵɣ Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ʉɚɧ ɡɚ ɩɟɪɢɨɞ 1909-73 ɝɝ. 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ (ɦ3/ɫ) ɪɟɤɢ Ʉɚɧ ɜ ɫɬɜɨɪɟ 
ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɫ 1909 ɩɨ 1973 ɝ.ɝ. 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XI  
1909 573 469 432 529 6500 9850 4050 4010 3838 2230 930 650 
1910 612 567 575 2300 4090 8180 4650 4490 3800 4230 872 682 
1911 507 514 512 1020 4450 8800 7400 5580 2700 2300 650 536 
1912 493 458 463 919 6340 6920 5980 3970 2846 1900 800 657 
1913 590 574 539 1280 7920 6560 5380 4430 3423 2530 786 649 
1914 450 428 413 809 5800 8130 4160 1720 1077 1030 577 472 
1915 480 398 382 1240 5030 6590 2850 1950 1138 1030 472 577 
1916 618 488 458 1140 4970 6580 4490 3320 2508 2240 957 663 
1917 563 530 530 887 4740 6900 5680 6090 2692 1570 688 613 
1918 563 488 488 1910 6490 8810 4410 4950 3015 2430 885 621 
1919 467 440 437 753 6080 7430 4040 3700 2677 1820 619 522 
1920 523 477 443 740 9720 8820 4920 3910 2600 2200 758 558 
1921 617 504 498 992 4930 9000 5090 3320 2108 1630 665 576 
1922 600 553 547 942 5530 6790 3890 3790 2177 2240 915 647 
1923 566 534 518 765 4170 6830 5660 3420 1715 1780 595 532 

Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 1200 1200 1200 1200 2000 2000 2000 2000 2000 1200 1200 1200 
Ɏɢɥɶɬɪɚɰɢɹ 5 5 5 5 5 5 5 5 5 5 5 5 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 1 2 17 39 47 39 24 0 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -8 -8 -4 0 30 0 0 0 0 0 0 -10 
ɉɨɬɪɟɛɥɟɧɢɟ 10 10 10 10 10 10 10 10 10 10 10 10 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4. 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XI  
1924 602 517 498 1640 6990 9910 6160 3940 2738 1920 750 632 
1925 516 448 437 704 3910 8790 3510 3400 1554 1430 667 569 
1926 381 380 380 1210 4000 8960 7280 4590 2146 1590 703 417 
1927 672 517 474 1430 6370 11400 5600 3440 2346 2310 1050 609 
1928 615 543 505 1070 6420 8700 5240 3440 2208 2440 1180 666 
1929 621 507 446 1000 6210 10600 4780 3430 2323 2440 900 710 
1930 703 658 600 2960 4850 5300 5790 5640 2115 2500 1080 689 
1931 573 405 389 1800 3860 8810 3550 3510 2531 2430 1150 615 
1932 667 536 427 1800 6570 4710 3890 3720 2192 2380 1050 661 
1933 502 487 486 2570 7080 8120 5060 4470 2877 2060 746 584 
1934 494 470 490 767 5780 8540 4150 2920 2415 2550 1260 590 
1935 500 471 460 794 7240 9320 5260 3930 3077 1980 746 552 
1936 606 494 503 1690 4470 10200 4270 3270 1800 1820 1030 731 
1937 496 381 356 1770 3600 9690 4740 4340 2338 2180 1370 513 
1938 615 532 480 759 5110 6800 3590 2820 2708 2020 664 624 
1939 626 532 489 898 5560 5360 5740 4560 2331 1990 856 653 
1940 617 513 435 457 9010 9280 4620 3690 2438 2240 942 715 
1941 771 593 498 645 4420 9800 9230 4800 2992 2620 1060 649 
1942 747 609 550 2970 9310 9890 5550 4040 2954 3740 1050 792 
1943 769 662 594 2120 7650 9900 6700 4780 3192 2530 1280 693 
1944 609 501 484 1850 7300 7300 5790 3680 2015 1720 727 592 
1945 710 621 546 1230 5730 8270 5110 3040 2431 2140 968 647 
1946 650 537 480 843 7420 9500 7600 4320 2331 2150 781 630 
1947 592 498 453 1680 4890 9100 6190 4560 2031 1910 812 527 
1948 517 373 305 1380 6020 6440 3540 2510 1846 1520 551 623 
1949 592 562 521 3390 6220 7850 5200 4210 2854 2370 828 608 
1950 595 504 453 1700 6140 3670 2490 2840 1508 1550 891 566 
1951 625 54 456 2120 4390 7700 5030 3860 4123 3620 1120 934 
1952 605 542 477 1860 5760 6180 4000 4520 3246 2090 810 654 
1953 590 531 491 2060 4640 8690 5690 3820 2415 2240 732 614 
1954 558 489 470 683 5660 6810 5230 3970 2823 1960 625 530 
1955 586 424 375 944 7470 8400 4060 3630 2554 2120 736 667 
1956 784 665 582 2070 6730 10000 7980 5410 2808 2850 846 873 
1957 592 525 449 761 6280 7750 3670 3190 1900 1550 708 622 
1958 564 492 462 1130 2640 10600 7400 5030 3431 2520 1660 622 
1959 529 494 442 1230 7880 9250 4350 3240 2731 3000 916 563 
1960 565 450 391 1160 5240 7330 4440 3110 3123 2410 992 599 
1961 686 559 512 1340 4790 9120 3720 3690 2977 2390 1050 718 
1962 590 542 511 1590 6780 10600 6310 4570 2531 1920 765 558 
1963 621 567 508 1240 6670 10000 6520 3470 2162 1980 600 749 
1964 654 546 534 3230 4930 8200 4930 4650 2931 2060 769 716 
1965 704 606 581 1990 6360 9770 6110 4490 3131 2490 930 747 
1966 655 581 561 970 7910 6760 4660 3070 1931 2170 840 719 
1967 642 486 431 798 4720 7170 4150 2930 2200 1990 1140 408 
1968 652 577 551 1520 6840 6680 3380 3000 2200 1810 778 503 
1969 790 612 571 1060 8900 5210 3450 3610 3808 2840 1050 797 
1970 581 575 480 1870 8400 10000 6160 5050 2285 1850 639 615 
1971 759 545 646 1750 7020 6670 6030 5370 2792 2300 1090 795 
1972 553 342 496 1520 6320 5020 2650 3280 2285 1840 698 714 
1973 796 550 570 2030 8110 10800 3640 3200 2631 2530 1150 850 

 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
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(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, 
ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ 
ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ 
ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ 
ɦɟɫɹɰɵ V,VI,VII, VIII; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ IX-IV ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ 
ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ. 
 Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

 , (2.1) 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɦɟɠɟɧɧɵɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ; 
 n = 64 – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɚɧɧɵɟ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  

1 1,52 1942 3517 1956 7530 1910 1705 
2 3,03 1956 3466 1970 7403 1942 1676 
3 4,55 1943 3406 1943 7258 1951 1632 
4 6,06 1970 3209 1946 7210 1943 1480 
5 7,58 1941 3173 1942 7198 1949 1466 
6 9,09 1965 3159 1962 7065 1969 1441 
7 10,61 1962 3106 1941 7063 1956 1435 
8 12,12 1946 3103 1920 6843 1964 1430 
9 13,64 1973 3071 1924 6750 1930 1413 
10 15,15 1958 3046 1927 6703 1965 1397 
11 16,67 1924 3025 1965 6683 1973 1388 
12 18,18 1927 3018 1963 6665 1958 1360 
13 19,70 1971 2981 1940 6650 1971 1335 
14 21,21 1920 2972 1911 6558 1918 1300 
15 22,73 1949 2934 1935 6438 1913 1296 
16 24,24 1963 2924 1973 6438 1933 1289 
17 25,76 1918 2922 1958 6418 1952 1286 
18 27,27 1910 2921 1971 6273 1961 1279 
19 28,79 1933 2920 1929 6255 1959 1238 
20 30,30 1911 2914 1926 6208 1931 1237 
21 31,82 1940 2913 1947 6185 1941 1229 
22 33,33 1913 2888 1933 6183 1932 1214 
23 34,85 1959 2885 1959 6180 1960 1211 
24 36,36 1935 2861 1918 6165 1953 1209 
25 37,88 1964 2846 1909 6103 1909 1206 
26 39,39 1909 2838 1913 6073 1927 1176 

1

m
P

n




m P, % Ƚɨɞɵ Qɫɪ.ɝ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɩ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɦ, ɦ3/ɫ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 

21 31,82 1940 2913 1947 6185 1941 1229 
22 33,33 1913 2888 1933 6183 1932 1214 
23 34,85 1959 2885 1959 6180 1960 1211 
24 36,36 1935 2861 1918 6165 1953 1209 
25 37,88 1964 2846 1909 6103 1909 1206 
26 39,39 1909 2838 1913 6073 1927 1176 
27 40,91 1951 2836 1944 6018 1937 1176 
28 42,42 1929 2831 1928 5950 1924 1162 
29 43,94 1947 2770 1955 5890 1945 1162 
30 45,45 1928 2752 1949 5870 1928 1153 
31 46,97 1930 2740 1917 5853 1916 1134 
32 48,48 1969 2725 1912 5803 1934 1130 
33 50,00 1944 2714 1953 5710 1962 1126 
34 51,52 1953 2709 1964 5678 1929 1118 
35 53,03 1926 2670 1966 5600 1970 1112 
36 54,55 1955 2664 1937 5593 1911 1092 
37 56,06 1937 2648 1921 5585 1936 1084 
38 57,58 1912 2646 1936 5553 1922 1078 
39 59,09 1961 2629 1945 5538 1968 1074 
40 60,61 1917 2624 1954 5418 1935 1072 
41 62,12 1945 2620 1930 5395 1912 1067 
42 63,64 1936 2574 1910 5353 1947 1063 
43 65,15 1966 2569 1934 5348 1944 1062 
44 66,67 1952 2562 1961 5330 1972 1056 
45 68,18 1934 2536 1919 5313 1966 1053 
46 69,70 1921 2494 1939 5305 1963 1053 
47 71,21 1960 2484 1969 5293 1955 1051 
48 72,73 1954 2484 1951 5245 1946 1050 
49 74,24 1931 2469 1957 5223 1938 1050 
50 75,76 1939 2466 1952 5115 1939 1047 
51 77,27 1919 2415 1960 5030 1940 1045 
52 78,79 1922 2385 1923 5020 1920 1037 
53 80,30 1932 2384 1922 5000 1954 1017 
54 81,82 1968 2374 1968 4975 1967 1012 
55 83,33 1916 2369 1914 4953 1917 1009 
56 84,85 1957 2333 1931 4933 1950 971 
57 86,36 1923 2257 1925 4903 1919 967 
58 87,88 1967 2255 1916 4840 1921 949 
59 89,39 1938 2227 1967 4743 1926 901 
60 90,91 1925 2161 1932 4723 60 1948 
61 92,42 1972 2143 1948 4628 61 1957 
62 93,94 1948 2135 1938 4580 62 1923 
63 95,45 1914 2089 1972 4318 63 1925 
64 96,97 1950 1909 1915 4105 64 1915 
65 98,48 1915 1845 1950 3785 65 1914 

 
 ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.1. 

m P, % Ƚɨɞɵ Qɫɪ.ɝ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɩ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɦ, ɦ3/ɫ 
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Ɋɢɫɭɧɨɤ 2.1– ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 50% ɢ 90% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ. ɉɪɨɜɟɪɢɦ 
ɜɵɩɨɥɧɟɧɢɟ ɤɪɢɬɟɪɢɹ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ 
ɩɨ ɬɪɟɦ ɤɪɢɜɵɦ, ɬ.ɟ. ɧɚ ɬɪɟɯ ɤɪɢɜɵɯ ɞɨɥɠɟɧ ɮɢɝɭɪɢɪɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ. ȼ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɤ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 

2.2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɪ = 50%) 
 
 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ – 1944ɝ. ɇɚ ɤɪɢɜɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ɋ = 50% ɨɤɚɡɵɜɚɸɬɫɹ ɪɚɡɧɵɟ ɝɨɞɵ (ɧɚ ɤɪɢɜɨɣ ɫɪɟɞɧɟ ɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1962ɝ., ɧɚ ɤɪɢɜɨɣ ɫɪɟɞɧɟ ɩɨɥɨɜɨɞɧɵɯ ɪɚɫɯɨɞɨɜ 
50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1953ɝ.). ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ ɤ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ɋɚɫɱɟɬɧɵɣ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6.Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 

 𝐾 =             = Ͳ,ͻͷ,  (2.2) 
 

 𝐾 =             = ͳ,Ͳ͸. (2.3)
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Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

 
2.2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 90%) 
 

 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ – 1938ɝ. ɇɚ ɤɪɢɜɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ɋ = 90% ɨɤɚɡɵɜɚɸɬɫɹ ɪɚɡɧɵɟ ɝɨɞɵ (ɧɚ ɤɪɢɜɨɣ ɫɪɟɞɧɟ ɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 90% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1926ɝ., ɧɚ ɤɪɢɜɨɣ ɫɪɟɞɧɟ ɩɨɥɨɜɨɞɧɵɯ ɪɚɫɯɨɞɨɜ 
90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1967ɝ.). ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ ɤ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ɋɚɫɱɟɬɧɵɣ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7.Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 

 𝐾 =             = ͳ,ͲͶ,  (2.4) 
 

 𝐾 =             = Ͳ,ͺ͸. (2.5)
   

 Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

 
 Ɍɚɤ ɤɚɤ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɨ ɜɫɟ ɦɟɫɹɰɵ ɛɨɥɶɲɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɨ ɛɵɥɚ ɫɞɟɥɚɧɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ. 
 Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.2. 

Ɇɟɫɹɰɵ 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

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

Q1944 7300 7300 5790 3680 2015 1720 727 592 609 501 484 1850 
Q50%,ɩɪ 6927 6927 5494 3492 2136 1823 770 627 645 531 513 1961 

Q50%,ɤɨɪ 5520 7243 6413 4121 2368 950 680 670 660 650 910 2385 

Ɇɟɫɹɰɵ 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

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

Q1970 5110 6800 3590 2820 2708 2020 664 624 615 532 480 759 
Q90%,ɩɪ 5291 7041 3717 2920 2323 1733 570 535 528 456 412 651 
Q90%,ɤɨɪ 4991 6900 4080 3425 2118 580 550 598 607 520 510 1850 
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Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
 Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɢ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ  ɢ ɡɢɦɧɟɝɨ  
ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ: 
 

=    ߚ   ̅    = Ͳ,ͻͷ, (2.6) 
 

=    ߚ   ̅    = Ͳ,ͻͷ, (2.7) 
 

=   ߙ                 = Ͳ,͹ͷ. (2.8) 
 
 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.8. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɦ ɧɚɝɪɭɡɤɭ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ, 
ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ 2.9 ɢ 2.10 ɞɥɹ ɥɟɬɧɟɝɨ ɢ 
ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.8 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
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№ ɱɚɫɚ 
Ɂɢɦɚ Ʌɟɬɨ 
Ptɡ, Ɇȼɬ Ptɥ, Ɇȼɬ 

1 24105 17905 
2 24477 17933 
3 25286 18295 
4 26523 19093 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 

 
Ɍɚɛɥɢɰɚ 2.9 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

  

№ ɱɚɫɚ 
Ɂɢɦɚ Ʌɟɬɨ 
Ptɡ, Ɇȼɬ Ptɥ, Ɇȼɬ 

5 27103 19822 
6 27650 20446 
7 27800 20719 
8 27349 20687 
9 27076 20680 
10 26740 20643 
11 26646 20692 
12 26748 20519 
13 26748 20594 
14 27202 20504 
15 27689 20204 
16 27803 20138 
17 27307 20113 
18 27150 20389 
19 26509 20086 
20 25615 19452 
21 24921 18631 
22 24504 18219 
23 24148 18002 
24 24050 17806 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

1 27803 3 1 3 3 3 
2 27800 111 2 222 114 225 
3 27689 39 3 117 153 342 
4 27650 301 4 1204 454 1546 
5 27349 42 5 210 496 1756 
6 27307 105 6 630 601 2386 
7 27202 52 7 364 653 2750 
8 27150 47 8 376 700 3126 
9 27103 27 9 243 727 3369 
10 27076 328 10 3280 1055 6649 
11 26748 0 11 0 1055 6649 
12 26748 8 12 96 1063 6745 
13 26740 94 13 1222 1157 7967 
14 26646 123 14 1722 1280 9689 
15 26523 14 15 210 1294 9899 
16 26509 894 16 14304 2188 24203 
17 25615 329 17 5593 2517 29796 
18 25286 365 18 6570 2882 36366 
19 24921 417 19 7923 3299 44289 
20 24504 27 20 540 3326 44829 
21 24477 329 21 6909 3655 51738 
22 24148 43 22 946 3698 52684 
23 24105 55 23 1265 3753 53949 
24 24050 24050 24 577200 27803 631149 
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Ɍɚɛɥɢɰɚ 2.10 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

 

 
Ɋɢɫɭɧɨɤ 2.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 
1 20719 27 1 27 27 27 
2 20692 5 2 10 32 37 
3 20687 7 3 21 39 58 
4 20680 37 4 148 76 206 
5 20643 49 5 245 125 451 
6 20594 75 6 450 200 901 
7 20519 15 7 105 215 1006 
8 20504 58 8 464 273 1470 
9 20446 57 9 513 330 1983 
10 20389 185 10 1850 515 3833 
11 20204 66 11 726 581 4559 
12 20138 25 12 300 606 4859 
13 20113 27 13 351 633 5210 
14 20086 264 14 3696 897 8906 
15 19822 370 15 5550 1267 14456 
16 19452 359 16 5744 1626 20200 
17 19093 462 17 7854 2088 28054 
18 18631 336 18 6048 2424 34102 
19 18295 76 19 1444 2500 35546 
20 18219 217 20 4340 2717 39886 
21 18002 69 21 1449 2786 41335 
22 17933 28 22 616 2814 41951 
23 17905 99 23 2277 2913 44228 
24 17806 17806 24 427344 20719 471572 
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Ɋɢɫɭɧɨɤ 2.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 , (2.9) 
 
ɝɞɟ   – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ, 

, , – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ [1]: 
 

 
, (2.10) 

 

 . (2.11) 

 
 Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ, ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɋɢɛɢɪɶ» 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.11.  
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Ɍɚɛɥɢɰɚ 2.11 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
 
  
 
 
 
 
 
 
 
 
 

Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
2.5. 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

2.5 ɉɨɤɪɵɬɢɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 
 
 Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 
ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɞɥɹ 
ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ 
ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɍɱɚɫɬɢɟ ɜ ɩɨɤɪɵɬɢɢ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
ɡɚɞɚɟɬɫɹ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ Ƚɗɋ ɜ ɜɢɞɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɟɣ: 
 
 𝑁           = ʹʹ͹͸͸ МВ , 
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Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 
I 27682 26185 
II  26767 25325 
III  25180 23836 
IV 23347 22116 
V 21759 20625 
VI  20841 19763 
VII 20838 19761 
VIII 21751 20618 
IX 23337 22106 
ɏ 25169 23826 
XI  26759 25318 
XII 27679 26182 
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.
. 11000 .ɫɭɳ ȽЭɋ

ɝɚɪN Ɇȼɬ

 
 ɋɭɬɨɱɧɚɹ  ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 
               = 𝑁           · ʹͶ = ͳͳͲͲͲ · ʹͶ = ʹ͸ͶͲͲͲ Мв · ч. (2.12) 
 
 Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɂɄɇ ɩɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɟ ɢ ɪɚɫɱɟɬɧɨɣ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɦ ɡɨɧɭ ɢɯ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ, ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 2.3, 2.4. 
  

2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɪɚɫɯɨɞɵ ɤɨɬɨɪɨɝɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ 
ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ [1]: 
 
 

i

90%ɩɨɥɟɡ ɩɨɞɜ
Ƚɗɋ N ȽɗɋN =k Q ɇ  , (2.13) 

 
ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN=8,8; 
 

i

90%ɩɨɥɟɡQ  - ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 

 ɩɨɞɜ
Ƚɗɋɇ  - ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 

 
 ɩɨɞɜ

Ƚɗɋ ȼȻ ɇȻ ɇȻɇ =z -z (Q )-Δh , (2.14) 
 
ɝɞɟ  ȼȻz  - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; 
 Δh  - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, Δh = 1,0 ɦ. 

 ɇȻ ɇȻz (Q ) - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɤɪɢɜɨɣ  ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ 
ɇȻ, ɦ. Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɜ ɇȻ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.6 
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Ɋɢɫɭɧɨɤ 2.6 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɜ ɇȻ 

 
 Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
 

 
ɩɨɞɜ

ȼɏɄ N ȼɏɄ ȽɗɋN =k Q ɇ  , (2.15) 
  
ɝɞɟ – ȼɏɄQ  ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɦɢɧɢɦɚɥɶɧɵɣ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ), ɦ3/ɫ. Ɋɚɫɱɟɬ 
ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.13. 
 
Ɍɚɛɥɢɰɚ 2.13 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

 
 ɇɚ ɪɢɫ.2.7 ɢɡɨɛɪɚɠɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ ɜ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
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0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000110001200013000140001500016000

Z
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, ɦ
 

Qɧɛ, ɦ3/ɫ 

ɉɨɤɚɡɚɬɟɥɶ ɟɞ. I II  III  IV  V VI  VII  VIII IX ɏ XI  XII 
Qɛɵɬ 90% ɦ³/ɫ 607 520 510 1850 4991 6900 4080 3425 2118 580 550 598 
Qɢ ɦ³/ɫ 0 0 0 0 1 2 17 39 47 39 24 0 
Qɮ ɦ³/ɫ 5 5 5 5 5 5 5 5 5 5 5 5 
Qɩ ɦ³/ɫ 10 10 10 10 10 10 10 10 10 10 10 10 
Qɥ ɦ³/ɫ 8 8 4 0 -30 0 0 0 0 0 0 10 
ɋɭɦɦɚ ɩɨɬɟɪɶ ɦ³/ɫ 23 23 19 15 -14 17 32 54 62 54 39 25 
Qɝɷɫ ɩɨɥɟɡɧɵɣ ɦ³/ɫ 584 497 491 1835 5005 6883 4048 3371 2056 526 511 573 
Zɜɛ ɦ 259 259 259 259 259 259 259 259 259 259 259 259 
Zɧɛ(Qɧɛ) ɦ 159 159 159 161 165 166 164 163 162 159 159 159 
Hɝɷɫ,ɛɵɬ ɦ 99,0 99,2 99,3 96,5 93,1 92,3 94,2 94,8 96,2 99,2 99,2 99,0 
Nɝɷɫ(ɛɵɬ) Ɇȼɬ 509 434 429 1559 4100 5591 3357 2813 1741 459 446 499 
Qɜɯɤ ɦ³/ɫ 1200 1200 1200 1200 2000 2000 2000 2000 2000 1200 1200 1200 
Zɧɛ(Qɜɯɤ) ɦ 160 160 160 160 162 162 162 162 162 160 160 160 
H(ȼɏɄ) ɦ 97,6 97,6 97,6 97,6 96,0 96,3 96,3 96,3 96,3 97,6 97,6 97,6 
N(ȼɏɄ) Ɇȼɬ 1030 1030 1030 1030 1690 1695 1695 1695 1695 1030 1030 1030 
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Ɋɢɫɭɧɨɤ 2.7 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ZȼȻ=ɇɉɍ) 
 
 Ⱦɥɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ 
ɫɱɟɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɥɟɬɧɢɟ ɦɟɫɹɰɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɛɨɬɚɬɶ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ, ɩɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɛɵɬɨɜɨɝɨ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɧɚɩɪɹɠɟɧɧɵɣ ɞɥɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɟɪɢɨɞ. 
 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɜɵɬɟɫɧɟɧɢɟɦ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɜɟɞɟɦ ɜ 
ɬɚɛɥɢɰɭ 2.14 
  

9000

11000

13000

15000

17000

19000

21000

23000

25000

27000

29000

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

Ɋɫ
ɪ,

 Ɇ
ȼ

ɬ 

Ɇɟɫɹɰ 

Ƚɗɋɫɭɳ Ȼɵɬ ȼɏɄ Ɋɫɪ 
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Ɍɚɛɥɢɰɚ 2.14 – Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɜɵɬɟɫɧɟɧɢɟɦ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 

 
 ɇɚ ɪɢɫ.2.8 ɢɡɨɛɪɚɠɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɢ ɤɨɬɨɪɨɦ ɜ 
ɤɚɠɞɵɣ ɦɟɫɹɰ ɝɨɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ ɢ ɢɡɛɵɬɤɢ ɥɟɬɧɟɣ ɦɨɳɧɨɫɬɢ 
ɜɵɬɟɫɧɹɸɬ ɦɨɳɧɨɫɬɢ Ɍɗɋ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɜ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɦɚɤɫɢɦɭɦɚ. 

 
Ɋɢɫɭɧɨɤ 2.8 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɜɵɬɟɫɧɟɧɢɟɦ ɬɟɩɥɨɜɵɯ 

ɦɨɳɧɨɫɬɟɣ 
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Ɍɗɋ Nɝ Nɜɯɤ Nɫɭɳ 

 
Ɋɫɪ, Ɇȼɬ 

Nɛɵɬ, 
Ɇȼɬ 

Nɜɯɤ, 
Ɇȼɬ 

Nɝɚɪ 
ɫɭɳ*, 
ɆȼɌ 

Nɜɯɤ*, 
Ɇȼɬ 

Nɛɵɬ 
ɡɚɪɟɝɭɥɢɪ
, Ɇȼɬ 

Nɛɵɬ*, 
Ɇȼɬ 

Nɬɷɫ*, 
Ɇȼɬ 

I 26185 509 1030 11000 1030 13491 1375 9779 
II  25325 434 1030 11000 1030 13106 975 9779 
III  23836 429 1030 11000 1030 11829 777 9771 
IV 22116 1559 1690 11000 1690 9465 0 9402 
V 20625 4100 1690 11000 1690 5728 0 9107 
VI  19763 5591 1695 11000 1695 3826 0 8651 
VII 19761 3357 1695 11000 1695 6060 0 8649 
VIII 20618 2813 1695 11000 1695 7015 0 9095 
IX 22106 1741 1695 11000 1695 9272 0 9397 
X 23826 459 1030 11000 1030 11789 776 9772 
XI  25318 446 1030 11000 1030 13094 975 9772 
XII 26182 499 1030 11000 1030 13501 1375 9777 
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2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ 

 
 Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɩɪɨɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
 – ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɧɨɝɨ 
ɩɟɪɢɨɞɚ (ɇɉɍ); 
 – ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30-40%  
(ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ), ɬɚɤ 
ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɍɆɈ; 
 – ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɪɚɫɱɟɬɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɫɭɬɫɬɜɭɸɬ 
ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜɨɞɵ;  
 – ɜɨ ɜɫɟ ɦɟɫɹɰɵ ɝɨɞɚ ɪɚɛɨɬɚ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɪɚɫɯɨɞ ɜ ɇȻ ɧɟ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɝɨ ȼɏɄ; 
 – ɢɡɛɵɬɨɤ ɜɨɞɵ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɦ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ 
ɫ ɰɟɥɶɸ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ; 
 – ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɍɆɈ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ZȼȻ min, ɢɫɯɨɞɹ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɹ ɇmin/ ɇmax, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɦɟɬɢɜ ɩɨ ɡɧɚɱɟɧɢɸ  ɇmax ɬɢɩ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɭɪɨɜɟɧɶ 
ɜɨɞɵ ɜ ɧɟɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɦɟɬɤɟ ∇ɇɉɍ = 259 ɦ, ɢ ɫ ɬɨɝɨ ɦɟɫɹɰɚ, ɜ ɤɨɬɨɪɨɦ 
ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ ɦɟɧɶɲɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ȼɏɄ  (ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɏ ɦɟɫɹɰ). 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.15, ɝɞɟ: 
 1. Ɋɚɫɱɟɬɧɵɣ ɦɟɫɹɰ, ɜ ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
 2. Q90%, ɦ3/ɫ –ɪɚɫɯɨɞɵ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ  ɪ=90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
(ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ); 
 3. Qɜɞɯɪ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨ ɡɧɚɤɨɦ «+» ɫɪɚɛɨɬɤɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ «-» ɡɚɩɨɥɧɟɧɢɟ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ Qɜɞɯɪ=0 ɦ3/ɫ, ɬɨ 
ɪɚɛɨɬɚ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ (ɧɚ ɬɪɚɧɡɢɬɟ, ɫ ɫɨɯɪɚɧɟɧɢɟɦ 
ɨɬɦɟɬɤɢ ZȼȻ ɧɟɢɡɦɟɧɧɨɣ); 
 4. ΔQɢɫɩ, ɦ3/ɫ – ɩɨɬɟɪɢ ɩɪɢɬɨɤɚ ɧɚ ɢɫɩɚɪɟɧɢɟ; 
 5. ΔQɮ, ɦ3/ɫ – ɩɨɬɟɪɢ ɩɪɢɬɨɤɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ; 
 6. ΔQɩɬɪ, ɦ3/ɫ – ɛɟɡɜɨɡɜɪɚɬɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 7. QȼɏɄ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ȼɏɄ; 
 8. ΔQɥɞ, ɦ3/ɫ – ɩɨɬɟɪɢ ɩɪɢɬɨɤɚ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ; 
 9. Qɏɏ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 10. QȽɗɋ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɝɢɞɪɨɬɭɪɛɢɧɭ: 
 
 QȽɗɋ=Q90%±Qɜɞɯɪ-ΔQɢɫɩ-ΔQɮ-ΔQɩɬɪ±ΔQɥɞ. (2.16) 
 
 11. QɇȻ, ɦ3/ɫ – ɪɚɫɯɨɞɵ ɜɨɞɵ ɜ ɇȻ: 
 
 QɇȻ=QȽɗɋ+ΔQɮ+Qɏɏ, (2.17) 
 

ɩɨɞɜɇmax
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ɝɞɟ QɇȻ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ Qɜɯɤ; 
 12. Vɧ, ɤɦ3 - ɨɛɴɟɦ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɱɚɥɶɧɵɣ, ɬɨ ɟɫɬɶ ɜ ɧɚɱɚɥɟ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɜ ɧɚɱɚɥɟ ɦɟɫɹɰɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɤɨɧɟɱɧɨɦɭ ɨɛɴɟɦɭ 
ɩɪɟɞɵɞɭɳɟɝɨ ɦɟɫɹɰɚ, ɜ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ ɧɚɱɚɥɶɧɵɣ ɨɛɴɟɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɴɟɦɭ 
ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢ ɇɉɍ); 
 13. ΔV ɤɦ3 - ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Qȼ: 
 
 ΔV= Qȼ·t/109,  (2.18) 
 
ɝɞɟ t – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɭɧɞ ɜ ɪɚɫɱɟɬɧɨɦ ɦɟɫɹɰɟ; 
 14. Vɤ, ɤɦ3- ɤɨɧɟɱɧɵɣ ɨɛɴɟɦ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɧɰɭ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ: 
 
 Vɤ= Vɧ± ΔV. (2.19) 
 
 15.ZȼȻ ɇ, ɦ– ɧɚɱɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ȼȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ȼȻ ɜ ɧɚɱɚɥɟ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɪɚɜɧɚ ɤɨɧɟɱɧɨɣ ɨɬɦɟɬɤɟ ȼȻ ɜ ɤɨɧɰɟ ɩɪɟɞɵɞɭɳɟɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɜ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ ɨɧɚ ɪɚɜɧɚ ZȼȻ ɇ=ɇɉɍ; 
 16.ZȼȻ Ʉ, ɦ – ɤɨɧɟɱɧɚɹ ɨɬɦɟɬɤɚ ȼȻ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɢ 
ɤɨɧɟɱɧɨɝɨ ɨɛɴɟɦɚ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Vɤ= Vɧ± ΔV ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ  
ZȼȻ=f(Vɤ), ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9, ɜ ɤɨɧɰɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 
ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ZȼȻ Ʉ= ɇɉɍ. 
 17. ZȼȻ ɫɪ, ɦ – ɫɪɟɞɧɹɹ ɨɬɦɟɬɤɚ ȼȻ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ, ɬɨ ɟɫɬɶ  
 
 ZȼȻ ɫɪ=0,5(ZȼȻ ɇ+ ZȼȻ Ʉ). (2.20) 
 
 18. ZɇȻ, ɦ – ɨɬɦɟɬɤɚ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ZɇȻ=f(QɇȻ) , 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.6, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɥɟɬɧɢɯ ɦɟɫɹɰɟɜ ɩɨ ɥɟɬɧɟɣ 
ɤɪɢɜɨɣ, ɞɥɹ ɡɢɦɧɢɯ ɩɨ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ; 
 19. Δh, ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ,  Δh=1,0 ɦ; 
 20. ɇ, ɦ – ɧɚɩɨɪ ɧɟɬɬɨ, ɩɨɞɜɟɞɟɧɧɵɣ ɤ ɝɢɞɪɨɬɭɪɛɢɧɟ: 
 
 ɇ= ZȼȻ ɫɪ- ZɇȻ- Δh. (2.21) 
 
 21. NȽɗɋ ɝɚɪ , Ɇȼɬ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 
 NȽɗɋ ɝɚɪ=KN·ɇ·QȽɗɋ, (2.22) 
  
ɝɞɟ KN=8,8 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 22. tɫɭɬ - ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ; 
 23. tc – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɭɧɞ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ. 
 Ɋɚɫɱɟɬ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɫɭɳɟɫɬɜɥɹɟɦ, ɩɨɥɶɡɭɹɫɶ ɤɪɢɜɨɣ 
ɫɜɹɡɢ ZȼȻ=f(V), ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 2.9: 
 
 Vɜɞɯɪ (ZȼȻ=ɇɉɍ=259ɦ) = 65,0 ɤɦ3, 
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 Vɜɞɯɪ (ZȼȻmin=ɍɆɈ=234,3)=33,39 ɤɦ3, 
 
 Vɩɨɥɟɡ. =(Vɇɉɍ.- VɍɆɈ =65,0-33,39)=31,61 ɤɦ3. 
 

 
Ɋɢɫɭɧɨɤ 2.9 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 

 
 ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɪɚɫɱɟɬɚ ɬɚɛɥɢɰɵ 2.15 ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ- ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɢ ɪɚɫɱɟɬɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ.2.10. 
 

 
Ɋɢɫɭɧɨɤ 2.10 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɡɢɦɧɢɟ ɦɟɫɹɰɵ, 
ɩɪɢɧɢɦɚɟɦ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɚɪ 
ɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ ɞɟɤɚɛɪɹ Nɝɚɪ XII = 2963Ɇȼɬ.  
 Ɉɩɪɟɞɟɥɢɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɵɯ (ɡɢɦɧɟɦ ɢ 
ɥɟɬɧɟɦ) ɝɪɚɮɢɤɚɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɬ.ɟ. ɨɩɪɟɞɟɥɢɦ  ɡɨɧɭ 
ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ.  
 
                = 𝑁      ∗ ʹͶ = ʹͻ͸͵ ∗ ʹͶ = ͹ͳͳͳʹ МВ ∗ ч, (2.23) 
                = 𝑁     ∗ ʹͶ = ͳͶͻ͵ ∗ ʹͶ = ͵ͷͺ͵ʹ МВ ∗ ч

 
(2.24) 

 
 ȼɩɢɫɵɜɚɟɦ ɬɪɟɭɝɨɥɶɧɢɤ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɧɬɟɝɪɚɥɶɧɭɸ 
ɤɪɢɜɭɸ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɡɨɧɚ 
ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɥɢɦɢɬɢɪɨɜɚɧɚ ɡɨɧɨɣ ɪɚɛɨɬɵ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɛɚɡɨɜɭɸ ɡɨɧɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɩɪɟɞɟɥɹɟɦ ɜɵɬɟɫɧɹɸɳɭɸ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ: 𝑁в            = ͵ͲͲͲ МВ . 
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Ɍɚɛɥɢɰɚ 2.15 – ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Ɇɟɫɹɰ Qɩɪ.90% Qɜ ΔQɮ Qɜɯɤ QȽɗɋ Qɧɛ Vɜɛ ɇ ΔV Vɜɛ Ʉ Zɜɛ ɇ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɝɚɪ 

ɏ 580 499 5 1200 1079 1084 65,00 1,29 63,71 259,0 258,2 258,6 160,2 97,40 925 

XI  550 1700 5 1200 2250 2255 63,71 4,41 59,30 258,2 255,0 256,6 162,0 93,61 1854 

XII 598 3250 5 1200 3848 3853 59,30 8,42 50,88 255,0 249,1 252,1 163,6 87,50 2963 

I 607 3565 5 1200 4172 4177 50,88 9,24 41,64 249,1 242,0 245,6 163,9 80,72 2963 

II  520 2263 5 1200 2783 2788 41,64 5,87 35,77 242,0 236,6 239,3 162,6 75,73 1855 

III  510 917 5 1200 1427 1432 35,77 2,38 33,39 236,6 234,3 235,4 160,8 73,61 924 

IV 1850 -655 5 1200 1195 1200 33,39 -1,70 35,09 234,3 235,9 235,1 160,4 73,69 775 

V 4991 -2996 5 2000 1995 2000 35,09 -7,77 42,86 235,9 243,1 239,5 161,7 76,83 1349 

VI  6900 -4905 5 2000 1995 2000 42,86 -12,71 55,57 243,1 252,4 247,7 161,7 85,05 1493 

VII 4080 -2085 5 2000 1995 2000 55,57 -5,40 60,97 252,4 256,3 254,3 161,7 91,64 1609 

VIII 3425 -1430 5 2000 1995 2000 60,97 -3,71 64,68 256,3 258,8 257,5 161,7 94,86 1665 

IX 2118 -123 5 2000 1995 2000 64,7 -0,32 65,00 258,8 259,0 258,9 161,7 96,24 1690 
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2.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ 
ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
 ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2 % ɫɢɫ.

ɦɚɤɫ.Ɋ , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% 
ɨɬ ɫɢɫ.

ɦɚɤɫ.Ɋ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ ɩɨɥɧɨɦ 
ɨɛɴɟɦɟ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ Ɍɗɋ.  
 ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ  Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ 
ɫɭɦɦɵ: 
 
 N       = Nв          + N       . (2.25) 
 
 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 
 
 N       = ͵ͲͲͲ + ͷͻ = ͵Ͳͷͻ МВ   
 

 ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 
 N       = N      + N      . (2.26) 
 
 ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 15 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 4 ɝɨɞɚ. 
 Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 

 F          =                ͳ   =       = ͹ͷͺͻ  МВ     /  д  (2.27) 
 
 Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

 F         =               ͳ   =      = ͳͲʹͲ МВ     /  д.  (2.28) 
 
 Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
 



33 
 

F      = ቆN      ʹ  ͳʹ    + N      ʹ  ͳ   ቇ  ͳʹ = (ͳ͵ͳͻͳͶ + ͳ͵ͳͻͳʹ ) = = ͻͺͻ͵ МВ     /  д  (2.29) 
 
 Ɋɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.16. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.11. 
 
Ɍɚɛɥɢɰɚ 2.16 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɪɚɛɨɬɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɫ ɪɚɫɯɨɞɚɦɢ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 

ɦɟɫɹɰ 
ɋɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɋ 
Pɫ max N ɧ.ɪ. N ɚ.ɪ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɚ.ɪ N ɪɟɦ. 

I 27682 554 2215 12727 255   2963 59   11992 959   
II  26767 535 2141 11894 238 900 1855 37   13018 1041   
III  25180 504 2014 11061 221 2550 924 18   13195 1056   
IV 23347 467 1868 10227 205 389 775 15   12345 988 1250 
V 21759 435 1741 9394 188  1349 27   11016 881 2000 
VI  20841 417 1667 8561 171  1493 30   10787 863 2146 
VII 20838 417 1667 8561 171  1609 32   10668 853 2147 
VIII 21751 435 1740 9394 188  1665 33 510 10692 855 1550 
IX 23337 467 1867 10227 205 300 1690 34 510 11420 914 800 
ɏ 25169 503 2014 11061 221 2550 925 18   13183 1055   
XI  26759 535 2141 11894 238 900 1854 37   13011 1041   
XII 27679 554 2214 12727 255   2963 59   11989 959   

 
N ɭɫɬ.,Ɇȼɬ 22766 3059 13191 
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Ɋɢɫɭɧɨɤ 2.11 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.9 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ  

Ƚɗɋ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ 
 
 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɪɚɫɯɨɞɚɦɢ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɭ ɩɪɢ ɜɵɛɨɪɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɰɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
 Ɋɚɫɱɟɬ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.18.  ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ ɞɨɛɚɜɥɹɟɬɫɹ ɟɳɟ 
ɨɞɧɨ ɫɭɳɟɫɬɜɟɧɧɨɟ, ɚ ɢɦɟɧɧɨ, ɬɚɤ ɤɚɤ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɟɧɚ, ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɪɢ ɪɚɫɯɨɞɚɯ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 
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ɡɧɚɱɟɧɢɟ Nɭɫɬ=3059 Ɇȼɬ. Ⱥ ɬɚɤɠɟ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɫ ɰɟɥɶɸ ɧɟ ɩɪɟɜɵɲɟɧɢɹ 
ɨɬɦɟɬɤɢ ȼȻ ɪɚɜɧɨɣ ɇɉɍ ɞɨɩɭɫɬɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜɨɞɵ.  
 ɋɪɚɛɚɬɵɜɚɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɱɢɧɚɦ ɫ ɏ ɦɟɫɹɰɚ, ɜ ɧɚɩɪɹɠɟɧɧɵɣ ɞɥɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɟɪɢɨɞ. ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɞɨɛɚɜɥɹɟɬɫɹ ɫɬɨɥɛɟɰ 22 ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ:  
 
 ɗɦɟɫ.= NȽɗɋ ·t= NȽɗɋ·tɫɭɬ·24ɱ, Ɇȼɬ·ɱ.  (2.30) 
 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 
 Э ȽɈȾ

 =Σ ɗɦɟɫ./103
 =14446 ɦɥɧ ɤȼɬ·ɱ=14,46 ɦɥɪɞ ɤȼɬɱ. (2.31) 

 
 Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɚɧɚɥɨɝɢɱɟɧ ɪɚɫɱɟɬɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜ ɬɚɛɥɢɰɟ 2.18. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.12. 
 

 
Ɋɢɫɭɧɨɤ 2.12 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 
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Ɍɚɛɥɢɰɚ 2.18 – ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

 

 

1 2 3 5 7 9 10 11 12 13 14 15 16  17 18 20 21 22 

Ɇɟɫɹɰ Q50% Qɜɞɯɪ ΔQɮ Qɜɯɤ Qɯɯ QȽɗɋ Qɧɛ Vɇ ΔV VɄ Zɜɛ ɧ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɗ, Ɇȼɬ·ɱ 

ɏ 950 126 5 2000 0 1076 1081 65,00 0,33 64,67 259,0 258,8 258,9 160,2 97,72 925 665876,1 

XI  680 1551 5 1200 0 2231 2236 64,67 4,02 60,65 258,8 256,0 257,4 162,0 94,44 1854 1334563 

XII 670 3130 5 1200 0 3800 3805 60,65 8,11 52,54 256,0 250,3 253,2 163,6 88,60 2963 2133254 

I 660 3436 5 1200 0 4096 4101 52,54 8,91 43,63 250,3 243,7 247,0 163,8 82,20 2963 2133636 

II  650 2057 5 1200 0 2707 2712 43,63 5,33 38,30 243,7 239,0 241,4 162,5 77,86 1855 1335324 

III  910 458 5 1200 0 1368 1373 38,30 1,19 37,12 239,0 237,9 238,5 160,7 76,72 924 665501,7 

IV 2385 -1257 5 1200 0 1128 1133 37,12 -3,26 40,37 237,9 240,9 239,4 160,3 78,12 775 557971,5 

V 5520 -3590 5 2000 2000 1930 3935 40,37 -4,12 44,49 240,9 244,4 242,7 163,7 78,00 1325 971139 

VI  7243 -5273 5 2000 1500 1970 3475 44,49 -9,78 54,27 244,4 251,5 248,0 163,3 83,70 1451 1075094 

VII 6413 -4454 5 2000 1000 1959 2964 54,27 -8,95 63,23 251,5 257,9 254,7 162,8 90,90 1567 1158387 

VI II  4121 -2178 5 2000 1000 1943 2948 63,23 -3,05 66,28 257,9 258,8 258,8 162,8 95,06 1625 1199050 

IX 2368 -399 5 2000 893 1969 2867 66,3 1,28 65,00 258,8 259,0 259,4 162,7 95,72 1659 1216549 
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2.10 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

 ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ [1]: 
 – ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 
 – ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ 
ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  
 ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 
 ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ 
[1]: 
 

 Ƚɗɋ Ƚɗɋ ȼȻ ɫɪɚɛ ɇȻ ɇȻɇ (Q ) z (V ) z (Q ) Δh   , (2.32) 
 
ɝɞɟ ȼȻ ɫɪɚɛz (V )  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɫɪɚɛV  ɨɬ ɇɉɍ ɞɨ ɍɆɈ (ɪɢɫ. 2.10); 
 ɇȻ ɇȻz (Q ) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ (ɪɢɫ.2.6); 
  Δh – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ (ɩ.ɩ. 2.1). 
Ɍɚɤɠɟ ɫɬɪɨɢɦ ɤɪɢɜɭɸ ɡɚɜɢɫɢɦɨɫɬɢ ɇɝɷɫ (Qɝɷɫ) ɩɪɢ Zɜɛ1 = 249,1 ɦ ɞɥɹ ɡɢɦɧɟɝɨ 
ɩɟɪɢɨɞɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 
ɭɪɚɜɧɟɧɢɟɦ [1]: 
 

 ɭɫɬ.ɪɚɫɱ N Ƚɗɋ ȽɗɋN k ɇ Q   , (2.33) 
 
ɝɞɟ Nk  - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, Nk 8,8  ( ɩ.ɩ. 2.1); 
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 2) ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
 

 

max
Ƚɗɋ Ƚɗɋ

Ƚɗɋ N
ɪɚɫɱ

Q H
Q =

ɇ



, (2.34) 
 
ɝɞɟ  max

ȽɗɋQ  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɇɪɚɫɱ = 84,0 ɦ (ɪɢɫɭɧɨɤ 2.13). 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.19.  
 
Ɍɚɛɥɢɰɚ 2.19 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 

 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɬɭɪɛɢɧ (ɪɢɫɭɧɨɤ2.13).  
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ = 84,0 ɦ;  
 – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin = 57,8 ɦ; 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax = 70,0 ɦ; 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax=4054 ɦ3/c. 

QɇȻ, 
ɦ3/ɫ 

ZɇȻ, 
ɦ 

Δh,ɦ 
Zɇɉɍ, 
ɦ 

ZɍɆɈ, 
ɦ 

ZȼȻ1, 
ɦ 

ɇɚɩɨɪɧɵɟ ɯɚɪ-ɤɢ 
Ɉɝɪ. ɩɨ 
ɦɨɳɧɨɫɬɢ 

Ɉɝɪ.ɩɨ ɩɪɨɩɭɫɤ. 
ɫɩɨɫɨɛɧɨɫɬɢ 

Hɇɉɍ, 
ɦ 

HɍɆɈ, 
ɦ 

HZȼȻ1, 
ɦ 

Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ H, ɦ 

157 0 1,0 259,0 234,3 249,1 101,0 76,3 91,1 3375 101,0 4054 84,1 
159,5 765 1,0 259,0 234,3 249,1 98,5 73,8 88,6 3405 100,1 4032 83,2 
161 1530 1,0 259,0 234,3 249,1 97,0 72,3 87,1 3436 99,2 4011 82,3 
162 2295 1,0 259,0 234,3 249,1 96,0 71,3 86,1 3467 98,3 3990 81,5 

162,9 3060 1,0 259,0 234,3 249,1 95,1 70,4 85,2 3499 97,4 3969 80,6 
163,6 3825 1,0 259,0 234,3 249,1 94,4 69,7 84,5 3531 96,6 3948 79,8 
164,2 4590 1,0 259,0 234,3 249,1 93,8 69,1 83,9 3564 95,7 3927 78,9 
164,8 5355 1,0 259,0 234,3 249,1 93,2 68,5 83,3 3597 94,8 3906 78,1 
165,2 6120 1,0 259,0 234,3 249,1 92,8 68,1 82,9 3631 93,9 3885 77,2 
165,7 6885 1,0 259,0 234,3 249,1 92,3 67,6 82,4 3666 93,0 3863 76,4 
166,1 7650 1,0 259,0 234,3 249,1 91,9 67,2 82 3702 92,1 3842 75,5 
166,4 8415 1,0 259,0 234,3 249,1 91,6 66,9 81,7 3738 91,2 3820 74,7 
166,7 9180 1,0 259,0 234,3 249,1 91,3 66,6 81,4 3774 90,3 3798 73,8 
167,1 9945 1,0 259,0 234,3 249,1 90,9 66,2 81 3812 89,4 3776 73,0 
167,3 10710 1,0 259,0 234,3 249,1 90,7 66 80,8 3850 88,5 3754 72,1 
167,5 11475 1,0 259,0 234,3 249,1 90,5 65,8 80,6 3889 87,7 3732 71,3 
167,7 12240 1,0 259,0 234,3 249,1 90,3 65,6 80,4 3929 86,8 3710 70,4 
167,8 13005 1,0 259,0 234,3 249,1 90,2 65,5 80,3 3970 85,9 3687 69,6 
167,9 13770 1,0 259,0 234,3 249,1 90,1 65,4 80,2 4012 85,0 3665 68,7 
168 14535 1,0 259,0 234,3 249,1 90 65,3 80,1 4054 84,1 3642 67,9 
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Ɋɢɫɭɧɨɤ 2.13 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ
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Q, ɦ3/ɫ 

Hmax = 97,5 ɦ. 

Hɪ = 84,0 ɦ. 

Hmin = 70,0 ɦ. 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 
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3 ȼɵɛɨɪ ɝɢɞɪɨɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

 Ɂɚɞɚɱɚ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɫɬɨɢɬ ɜ 
ɨɩɪɟɞɟɥɟɧɢɢ ɟɝɨ ɬɢɩɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɢ ɡɚɞɚɧɧɨɣ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɜɵɩɨɥɧɟɧɢɢ ɜɫɟɯ ɬɪɟɛɭɟɦɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɥɢ ɛɵ 
ɪɚɡɜɢɬɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚ ɫɱёɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɶɸ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
 Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɜ ɩ.ɩ. 2.10 ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ [1] ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ:  
 1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 
 2) ɨɬɧɨɲɟɧɢɟ         д =      = Ͳ,͸ͳ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 

ɞɚɧɧɵɯ. 
 3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ ɊɈ115–ȼ ɢ ɉɅȾ115-ȼ-45. 
ɉɚɪɚɦɟɬɪɵ ɊɈ115-ȼ ɢ ɉɅȾ115-ȼ-45 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 
 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

  

ɉɚɪɚɦɟɬɪ ɊɈ115ɚ-ȼ ɉɅȾ115-ȼ-45 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɇ ɩɪɟɞ, ɦ 115 115 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɇmin/ɇmax 0,60 0,5 

ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ Q1ɪ1 1,08 1,085 

ɉɪɢɜɟɞɟɧɧɵɣ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ η1ɪ1 0,889 0,914 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nI
'
opt, ɨɛ/ɦ 75 83 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ QI
'
opt, ɥ/ɫ 900 830 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦopt 0,927 0,916 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ QI
'
max, ɥ/ɫ 1080 1200 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ı (QI
'
max) 0,15 0,40 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D 1m, ɦ 0,5156 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɇ ɦɨɞ, ɦ 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɢɫɩɵɬɚɧɢɣ t ɦɨɞ,  
0ɋ 2 9 
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3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 
 
 ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
 Q΄1ɪ = 1,08 ɦ3/c ɞɥɹ ɊɈ115-ȼ, 
 Q΄1ɪ = 1,085 ɦ3/c ɞɥɹ ɉɅȾ115-ȼ-45. 
 Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ (ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ). 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ  ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

 , (3.1) 

 
ɝɞɟ  , D1ɦ, ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
 D1,  – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
 ,  – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 
   - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɞɥɹ ɉɅ, ɉɅȾ 0,75  , ɞɥɹ ɊɈ 0,75   ɩɪɢ 

1 10 1,17 1,02pQ Q    . 
ɝɞɟ 10Q  - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɨɩɬɢɦɭɦɟ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
 Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 

 
2

19,81a p ɪ ɪ T ȽN Q D H H         ,  (3.2) 
 
ɝɞɟ  1pQ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
  - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97) 
 ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

 

ɭɫɬ
a

a

N
Z

N
 

, (3.3) 
 
ɝɞɟ Nɭɫɬ = 3059 Ɇȼɬ =3059000 Ʉȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
 Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ aZ  ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ( aZ ). 
 ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
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ɭɫɬ
ɚ

ɚ

N
N

Z


. (3.4) 
 ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 

 1

p ɪ
c

n p H
n

D

   
 

, (3.5) 
 
ɝɞɟ  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 
 

  – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
 
 ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ nc. 
 ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 
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/ 1
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max

Cn D
n

ɇ ɪ

  . (3.8) 

 
 Ɋɚɫɫɦɚɬɪɢɜɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ, ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. 
 ɉɪɢ ɜɵɛɨɪɟ ɨɩɪɟɞɟɥɹɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
ɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ; 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ. 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2 
  

pn

M

Tɪ




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Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ ɢ ɉɅȾ115-ȼ-45 

 
 ɉɅȾ ɬɭɪɛɢɧɵ ɫɭɳɟɫɬɜɟɧɧɨ ɞɨɪɨɠɟ ɊɈ ɬɭɪɛɢɧ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɧɚɩɨɪɚ(ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɟ ɧɚɩɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 
15,7 ɦ.), ɚ ɬɚɤ ɠɟ ɛɨɥɶɲɟ ɩɨɞɜɟɪɠɟɧɵ ɢɡɧɨɫɭ. ɉɪɨɜɟɞɹ ɪɚɫɱɟɬ, ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ 
ɡɚɝɥɭɛɥɟɧɢɟ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɉɅȾ 115-ȼ45̊ ɛɭɞɟɬ ɛɨɥɶɲɟ ɱɟɦ ɭ ɊɈ115-ȼ, 
ɱɬɨ ɨɩɹɬɶ ɠɟ ɩɪɢɜɟɞɟɬ ɤ ɭɞɨɪɨɠɚɧɢɸ ɢ ɭɜɟɥɢɱɟɧɢɸ ɫɪɨɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ 115-ȼ-750. Ⱦɪɭɝɢɟ ɞɢɚɦɟɬɪɵ ɊɈ115-ȼ 
ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɜɨɡɪɚɫɬɚɟɬ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɞɨ 10 ɢ ɛɨɥɶɲɟ. 
Ɋɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1.

ɉɚɪɚɦɟɬɪɵ ɊɈ115-ȼ ɉɅȾ115-ȼ-45 

D1, ɦ 6,3 6,7 7,1 7,5 6,3 6,7 7,1 7,5 

ηɬ, 0,93 0,93 0,93 0,93 0,9334 0,9339 0,9343 0,9347 

N'a, Ɇȼɬ 292891,3 331373,8 372296,7 420385,4 293112,6 331678,3 372634,6 415982,4 

n, ɲɬ 11,3 9,9 8,9 7,8 11,2 9,9 8,8 7,9 

nɨɤɪ, ɲɬ 12 10 9 8 12 10 9 8 

N1ɝɚ. Ɇȼɬ 274,7 329,6 366,2 412,0 274,7 329,6 366,2 412,0 

ΔP 1,050 1,050 1,050 1,050 1,050 1,050 1,051 1,051 

n*ɫɢɧɯ, 
ɨɛ/ɦɢɧ 

111,4 104,7 98,8 93,7 123,7 116,4 109,8 104,0 

nɫɢɧɯ, ɨɛ/ɦɢɧ 115,4 107,1 100,0 93,8 125 125 115,4 107,1 

n'p, ɨɛ/ɦɢɧ 77,4 76,4 75,6 75,0 83,9 89,2 87,2 85,5 

n'min, ɨɛ/ɦɢɧ 71,9 70,9 70,2 70,0 77,8 82,8 80,9 79,3 

n'max, ɨɛ/ɦɢɧ 84,8 83,7 82,8 82,6 91,9 97,7 95,5 93,6 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɚɛɨɱɢɟ ɡɨɧɵ ɬɭɪɛɢɧ ɊɈ170ɚ-ȼ-670  ɊɈ170ɚ-ȼ-630  ɊɈ170ɚ-ȼ-850 
   

Ɋɢɫɭɧɨɤ 3.1 – Ɋɚɛɨɱɢɟ ɡɨɧɵ ɬɭɪɛɢɧɵ ɊɈ115-ȼ-750 
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ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115/810-
ȼ-750 
 

Ɋɢɫɭɧɨɤ 3.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ  ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115/810-ȼ-750 
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3.3 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ. 

 
 ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɚɯ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ. 
ɉɨɷɬɨɦɭ ɩɪɢ ɜɵɛɨɪɟ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɩɪɨɜɟɪɤɭ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɩɟɪɟɫɱɢɬɚɬɶ ɜ ɤɨɨɪɞɢɧɚɬɵ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Q Ì ɢ 
n Ì ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ Hmax ɢ Hmin. ɉɨɫɤɨɥɶɤɭ n Ì ɞɥɹ ɭɤɚɡɚɧɧɵɯ 
ɧɚɩɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɪɚɧɟɟ, ɬɨ ɨɫɬɚɟɬɫɹ ɜɵɱɢɫɥɢɬɶ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɩɨ 
ɮɨɪɦɭɥɟ: 
 

    =       ∗   ∗√ ∗  , (3.9) 

 

    =        ∗√    ∗  =      ,  ∗√  , ∗ ,  = Ͳ,ʹͲͺ    , (3.10) 

 

    =        ∗√    ∗  =      ,  ∗√    ∗ ,  = Ͳ,ʹͶ͹ ɦ 
ɫ

  (3.11) 

 
  

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

 
 Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ∇𝑍    = 𝑍  ሺ𝑄  ሻ + 𝐻 , (3.12) 
 
ɝɞɟ Zɧɛ(Qɧɛ) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ Qɧɛ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS. 
 Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. 
ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 
ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ, ɪɚɛɨɬɚ 
Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪɟ. 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ HS ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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 H = B −    ሺ   ሻ   − σ ∗ H −  H +  Z    , (3.13) 
 
Ƚɞɟ ȼ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10 ɦɦ ɜɨɞ.ɫɬ; 
  H  – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ı ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ 
ɢ ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ, ɪɚɜɧɨɟ 1,5 ɦ; 
  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  
 ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
  Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɞɥɹ ɨɫɟɜɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɤɚɩɫɭɥɶɧɵɯ ɬɭɪɛɢɧ (ɉɅ-ȽɄ) Zɯ.ɩɥ.=-D1/2; ɞɥɹ 
ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0; ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅȾ ɢ ɊɈ-
ɬɭɪɛɢɧ  
 
 Zɯ.ɩɥ.=ȼ0/2. (3.14) 
 
 ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ȼ0 
ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫ ɦɨɞɟɥɢ ɩɨ ɮɨɪɦɭɥɟ:  
 

 В =    ∗      , (3.15) 
 
ɝɞɟ ȼ0ɦ, D1ɦ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 

3.4.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ 
ɇmax, ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115-ȼ - 750 
 
 ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  ɧɚɯɨɞɢɦ ɬɨɱɤɭ 1 ɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ H(Q) ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ=259ɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɡɜɟɫɬɧɨɣ 
ɜɟɥɢɱɢɧɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ:  
  
 Na = kn·Qa·Ha (3.16) 
 Ʉɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ: Qa= 483,5 ɦ3/ɫ; Haɝɪ= 97,5 ɦ. 
 ɉɟɪɟɫɱɢɬɚɟɦ ɷɬɭ ɬɨɱɤɭ ɜ ɤɨɨɪɞɢɧɚɬɵ : 
 

 n  =   ∗  √  ∗    =   , ∗ , √ ,  ∗  , = ͸ͻ,ͷ   /    (3.17) 

 
 ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ 69,5 ɨɛ/ɦɢɧ ɞɨ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɢɧɢɟɣ ɩɨ ɝɟɧɟɪɚɬɨɪɭ. ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ σ = 0,095. ɉɨ 
ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ Zɧɛ = 158,7 ɦ. 
 

/
1n
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 Zɯ.ɩɥ.=ȼ0/2=2,37/2=1,185, (3.18) 
            В =    ∗      =  ,   ∗ ,  ,    = ʹ,͵͹   (3.19) 

 
 Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
 

 H = ͳͲ −    ,    − ͻ͹,ͷ ∗ Ͳ,Ͳͻͷ − ͳ,ͷ + ͳ,ͳͺͷ = Ͳ,ʹͷ    (3.20) 
 
3.4.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ, 
ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115-ȼ - 750 

 
 ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 2. Ⱦɥɹ ɧɟɟ: Qa= 
557,8 ɦ3/ɫ; Haɝɪ= 70,0 ɦ. 
 

 n  =   ∗  √  ∗    =   , ∗ , √ ,  ∗  = ͹ͷ,ͻ   /    (3.21) 

 
 ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ 76 ɨɛ/ɦɢɧ ɞɨ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɢɧɢɟɣ ɩɨ ɝɟɧɟɪɚɬɨɪɭ. ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ σ = 0,147. ɉɨ 
ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ Zɧɛ = 158,8 ɦ. 
 

 H = ͳͲ −    ,    − ͹Ͳ ∗ Ͳ,ͳͶ͹ − ͳ,ͷ + ͳ,ͳͺͷ = −ʹ,͵ͷ    (3.22)  
 

3.4.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɇɪɚɫɱ, 
ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115-ȼ – 750 

 
 ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 3. Ⱦɥɹ ɧɟɟ:  
Qa= 565,6 ɦ3/ɫ; Haɝɪ= 84 ɦ. 
             n  =   ∗  √  ∗    =   , ∗ , √ ,  ∗  = ͹Ͷ,ʹ   /     (3.23) 

 
 ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ 74,2 ɨɛ/ɦɢɧ ɞɨ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɢɧɢɟɣ ɩɨ ɝɟɧɟɪɚɬɨɪɭ. ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ σ = 0,148. ɉɨ 
ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ Zɧɛ = 159 ɦ. 
  
 ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3 
 
Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɍɢɩ 
ɬɭɪɛɢɧɵ 

D1, ɦ Za, ɲɬ nc, ɨɛ/ɦɢɧ Na, Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 

ɊɈ115-ȼ 7,5 8 93,8 408,4 0,25 -2,35 -3,17 
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Ɉɤɨɧɱɚɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɪɚɜɧɭɸ -3,17 ɦ. 
            ∇Z    = ͳͷͻ − ͵,ͳ͹ = ͳͷͷ,ͺ    (3.24) 
 

3.5 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

 ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ ɩɨɥɢɬɢɤɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɧɨɜɧɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ 
ɢ ɧɚɢɦɟɧɶɲɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɚ ɜɨɡɛɭɠɞɟɧɢɟ.  
 Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɭɠɧɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɚɥɨɦ ɬɭɪɛɢɧɵ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɧɚ 
ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɪɚɫɲɢɪɟɧɧɚɹ ɫɢɫɬɟɦɚ ɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɜɫɬɪɨɟɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, 
ɡɚɦɟɪɚ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ, ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
 Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ:  
 

 p =         , (3.25) 
 
ɝɞɟ     n − ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 

 p =         =          , = ͸Ͷ   

 
 Ɋɚɫɫɱɢɬɚɟɦ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɧɨɦ cos

aN
S




, (3.26) 
 
ɝɞɟ  cos 0,89  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 
 

     =     ,  = Ͷ͹ͻ,ͳɆȼȺ. 
 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [5] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼɎ-1690/175-64. Ɋɚɡɦɟɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.4. 
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Ɍɚɛɥɢɰɚ 3.4.- Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ  ВФ        ͸Ͷ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Sɧɨɦ ɆȼȺ 590 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɋɧɨɦ Ɇȼɬ 500 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ Cosφ ɨ.ɟ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 93,8 

ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ ɫ ɞɜɭɦɹ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ, 
ɜɫɬɪɨɟɧɧɵɦ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɪɟɫɬɨɜɢɧɵ ɢ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ 

 
3.6 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɦɚɲɢɧɨɣ ɜɯɨɞɹɬ: 
ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɚɩɩɚɪɚɬɭɪɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [5] ɜɵɛɢɪɚɟɬɫɹ ɬɢɩ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
Ɇɇɍ ɢ ɤɨɥɨɧɨɤ ɭɩɪɚɜɥɟɧɢɹ. 
 ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5] ɞɥɹ ɞɢɚɦɟɬɪɚ 7,5 ɦ ɬɭɪɛɢɧɵ ɊɈ115-ȼ ɨɩɪɟɞɟɥɹɟɦ 
ɬɢɩ Ɇɇɍ – 6,3/2-63-10-2 
 Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 6,3 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɞɜɭɯ ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 6,3 Ɇɉɚ (63 ɤɝɫ/ɫɦ2), ɫ 
ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ȽȺ6,3/2 – 63, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ 10– 2 
ɜɦɟɫɬɢɦɨɫɬɶɸ10 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 
 ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɗȽɊ: 
 – Ɍɢɩ ɪɟɝɭɥɹɬɨɪɚ ɗȽɊ-2ɂ1-150-4; 
 – Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊ-2ɂ1; 
 – Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊ-150-4; 
 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ - 335×575×2400; 
 – Ɇɚɫɫɚ 150 ɤɝ. 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ 
 

4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

 Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢɦɟɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɫɬɜɨɪɭ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ Ƚɍ: 
 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ; 
 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 
 – Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɜ ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɹɯ. 
 ɏɚɪɚɤɬɟɪɧɵɟ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ – 13461 ɦ3/ɫ; 
 –ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ – 14743 ɦ3/ɫ. 
 Ɉɬɦɟɬɤɢ: 
 –ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 259 ɦ; 
 –ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ (Ɏɉɍ) – 261 ɦ; 
 – ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɍɆɈ) – 234,3 ɦ; 
 –ɞɧɚ –157 ɦ. 
 ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ. 
 Ȼɟɬɨɧɧɵɟ ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɨɬɢɧɵ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜɨ ɜɫɟɦ 
ɦɢɪɟ ɛɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɬɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɩɨɫɨɛɨɜ ɢɯ ɜɨɡɜɟɞɟɧɢɹ, ɧɚɞɟɠɧɨɫɬɢ 
ɢɯ ɩɪɢ ɥɸɛɨɣ ɜɵɫɨɬɟ, ɜ ɥɸɛɵɯ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɫɭɪɨɜɵɯ 
ɡɢɦɧɢɯ. 
 Ɂɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ: 
 1.Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɟɟ 
ɩɪɨɱɧɨɫɬɢ; 
 2.ɉɨɥɭɱɟɧɢɟ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 
ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ; 
 3.Ɉɛɟɫɩɟɱɢɬɶ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɝɨ ɱɟɪɟɡ 
ɩɥɨɬɢɧɭ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ; 
 4.Ɉɛɟɫɩɟɱɢɬɶ ɨɛɳɭɸ ɩɪɨɱɧɨɫɬɶ ɩɥɨɬɢɧɵ. 
 

4.2 Ʉɨɦɩɨɧɨɜɤɚ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɜ ɩɥɚɧɟ 
 
 ɉɪɢɫɬɭɩɚɹ ɤ ɤɨɦɩɨɧɨɜɤɟ ɝɢɞɪɨɭɡɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɳɟɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɢ ɝɚɛɚɪɢɬɵ ɫɨɨɪɭɠɟɧɢɹ. 
 Ɋɚɡɥɢɱɚɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɬɢɩɚ ɤɨɦɩɨɧɨɜɤɢ: ɪɭɫɥɨɜɭɸ, ɩɨɣɦɟɧɧɭɸ ɢ 
ɛɟɪɟɝɨɜɭɸ ɢɥɢ ɞɟɪɢɜɚɰɢɨɧɧɭɸ. ɍɱɢɬɵɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɡɚɞɚɧɧɨɝɨ ɫɬɜɨɪɚ, 
ɜɵɫɨɬɭ ɫɨɨɪɭɠɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɛɭɞɟɬ ɩɪɢɩɥɨɬɢɧɧɚɹ ɤɨɦɩɨɧɨɜɤɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
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 ɉɪɢ ɩɪɢɩɥɨɬɢɧɧɨɣ ɤɨɦɩɨɧɨɜɤɟ, ɡɞɚɧɢɟ Ƚɗɋ ɧɟ ɹɜɥɹɟɬɫɹ 
ɜɨɞɨɩɨɞɩɨɪɧɵɦ ɫɨɨɪɭɠɟɧɢɟɦ ɢ ɧɟ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
ɩɥɨɬɢɧɵ. 
 

4.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
 ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
ɢ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɹɯ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ 
ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɩɨɞɡɟɦɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɟɟ 
ɛɵɤɢ ɢ ɭɫɬɨɢ. 

 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ. 

 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 

ɧɚɯɨɞɹɬ: 
 

 ∇   =  ∇   +  ͳ +  , (4.1) 
 
 ∇   =  ∇Ф  +  ͳ +  , (4.2) 
 
ɝɞɟ    −ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

1. Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
2. ȼɵɱɢɫɥɹɸɬ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ       ɢ      , 

ɝɞɟ  = ͸ч − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
 

 
     =  ,  ∗ ∗     = ͳͻ͸,ʹ, (4.3) 

 

 
    =  ,  ∗ ∗  ∗    = ͳͲͷͻͷ, (4.4) 

 
 ɂɡ ɝɪɚɮɢɤɚ [5, ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ   Ͳ,ͷ  ̅̅ ̅, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ, ɢ ɡɧɚɱɟɧɢɹɦ       ɢ      ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ   ̅    ɢ    ̅̅̅̅   

 

 ɉɪɢ       = ͳͻ͸,ʹ:
  ̅   = Ͳ,Ͳʹͷ ,  

  ̅  = ͳ,ͻ; 

 

 ɉɪɢ     = ͳͲͷͻͷ :
  ̅   = Ͳ,Ͳͺͷ ,    ̅  = Ͷ,Ͳ ; 
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 ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɤɨɦɩɥɟɤɫɨɜ   ̅   = Ͳ,Ͳʹͷ ,  
  ̅  = ͳ,ͻ ɢ 

ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ  ̅(ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ  ̅ (ɦ): 
 

  ̅ =  , ∗   =  , ∗   ,  = ͵,ͺ͹   , (4.5) 

 

  ̅ =  ,   ∗    =  ,   ∗    ,  = ͳ,Ͳʹ  , (4.6) 

 
 ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
   ̅̅ ̅ =    ̅̅̅̅  =  ,  ∗ ,    ∗ ,  = ʹ͵,Ͷ  , (4.7) 

 
 ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ   Ͳ,ͷ  ̅̅ ̅ . 
 
  = ͷͳ  Ͳ,ͷ  ̅̅ ̅ = Ͳ,ͷ ∗ ʹ͵,Ͷ = ͳͳ,͹ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
 Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 
    =  ̅ ∗ 𝐾 = ͳ Ͳʹ ∗ ʹ,ͳ = ʹ ͳͶ  , (4.8) 
 

ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1.8) , ɝɞɟ   = ʹ,ͳ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ 
ɩɨ ɪɢɫɭɧɤɭ 2 [5, ɩɪɢɥɨɠɟɧɢɟ 1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ       = ͳͻ͸ ʹ . 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ       ɢ      , ɝɞɟ  = ͸ − ɩɟɪɢɨɞ 
ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
 

 
     =  ,  ∗ ∗      = ͵Ͷͺ ͺ, (4.9) 

 

 
    =  ,  ∗ ∗  ∗    = ͳͶͳʹ͸, (4.10) 

 
 ɂɡ ɝɪɚɮɢɤɚ [3, ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 
(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ   Ͳ,ͷ  ̅̅ ̅, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ 

ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɢ ɡɧɚɱɟɧɢɹɦ       ɢ      ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ   ̅    ɢ    ̅̅̅̅   

 

ɉɪɢ       = ͵Ͷͺ ͺ :
  ̅   = Ͳ,Ͳ͵ͳ ,  

  ̅  = ʹ,ʹͷ; 

 



56 
 

ɉɪɢ     = ͳͶͳʹ͸ :
  ̅   = Ͳ,Ͳͻ ,    ̅  = Ͷ ʹ; 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɤɨɦɩɥɟɤɫɨɜ   ̅   = Ͳ,Ͳ͵ͳ ,  
  ̅  = ʹ,ʹͷ ɢ 

ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ  ̅(ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ  ̅ (ɦ): 
 

  ̅ =     ∗   =  ,  ∗   ,  = ͵ ͶͶ   , (4.11) 

 

  ̅ =  ,   ∗    =  ,   ∗    ,  = Ͳ ͹ͳ  , (4.12) 

 
ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

   ̅̅ ̅ =    ̅̅̅̅  =  ,  ∗ ,    ∗ ,  = ͳͺ ͷ  , (4.13) 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ   Ͳ,ͷ  ̅̅ ̅ .  = ͷͳ  Ͳ,ͷ  ̅̅ ̅ = Ͳ,ͷ ∗ ͳͺ ͷ = ͻ ʹ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

    =  ̅ ∗ 𝐾 = Ͳ,͹ͳ ∗ ʹ,͵ͷ = ͳ Ͷͻ  , (4.14) 
 

ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1.8) , ɝɞɟ   = ʹ,ͳ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ 
ɩɨ ɪɢɫɭɧɤɭ 2 [3, ɩɪɢɥɨɠɟɧɢɟ 1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ       = ͵Ͷͺ ͺ . 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ∇   = ∇   +    +  =259 + 2,14 + 0,8 = 261,94 ɦ. 

 
 Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ∇   = ∇Ф  +    +  =261 + 1,49 + 0,8 = 263,29 
 
 ɉɪɢɧɢɦɚɟɦ ∇   = ʹ͸͵,ʹͻ   

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ 
ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ ɭɫɥɨɜɢɣ: 

 ∇  = ∇   = ʹ͸͵,ͻ   
 ∇  = ∇ В + ͳ,͸ ∗    +  = ʹͶ͹ + ͳ,͸ ∗ ͳʹ = ʹ͸͸,ʹ  

ɉɪɢɧɢɦɚɟɦ ∇  = ʹ͸͸,ʹ . 
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4.3.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɟɦ: 
– ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
– ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
– ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
– ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
– ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ. 
 ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ 
ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ɉɩɪɟɞɟɥɟɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ 
ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ 
ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɜɟɪɤɢ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ 
ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 
 

4.3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɚ ɢ 
ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ 

 Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
Qɪ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ.  
 Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 
(nɝɚ- 2) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ         ; 
 
 Ⱦɥɹ ɫɪɟɞɧɟ- ɢ ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɝɢɞɪɨɭɡɥɨɜ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚɩɨɪɨɜ ɧɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɧɢɠɟ ɞɨɩɭɫɬɢɦɵɯ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɢɞɪɨɬɭɪɛɢɧ 
ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧ ɜ ɪɚɫɱɟɬɚɯ ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɧɟ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶɫɹ. 
 
 Qɪ = Qɨɫɧ.max – Qɝɷɫ = 13461 – 300*(12-2) = 10461 ɦ3/ɫ, (4.15) 
 
ɝɞɟ Qɨɫɧ.max ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ;  

ȽɗɋQ - ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ. 
 
 Ɉɩɪɟɞɟɥɢɦ ɨɛɳɭɸ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

 
ɜq

Q
ȼ ɪ , (4.16) 

 
ɝɞɟ ɜq - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ 
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 ɪɜ qq  25,1 , (4.17) 

 
ɝɞɟ qɪ- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 

   ɇȻɪ hq h  , (4.18) 

 
ɝɞɟ ɇȻh  ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ )(ɇȻ ɇȻQf

ɩɪɢ ɦɚɯ ɨɫɧQ ;  h  ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɫɤɚɥɚ5ɢ ɛɨɥɟɟ 
ɦ/ɫ, ɩɪɢɧɢɦɚɟɦ  h =5 ɦ/ɫ). 
 Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ Qɨɫɧ.ɦɚɯ=13461 ɦ/ɫ, ɍɇȻ=167,9ɦ; 
 
 hɧɛ= ɍɇȻ  - ɞɧɚ  =167,9 – 157 =10,9 ɦ, (4.19) 
 
 qp =5,0∙10,9=54,5 ɦ2/ɫ. 
 
 qɜ =1,25∙54,5=68,13ɦ2/ɫ.  
 

 5.153
13.68

10461ɪ 
ɜq

Q
ȼ  ɦ. 

 
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɢɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ, B=154 ɦ. 
 Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ 
ɫɬɚɧɞɚɪɬɧɨɣ ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 20 ɦ, ɬɨɝɞɚ ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ: 

 

  = В =      =  ,  , (4.20) 

 
 Ɉɤɪɭɝɥɢɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ  =    
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɭɞɟɬ ɪɚɜɧɚ : 

 
 B= n*b=20*8 = 160 ɦ. (4.21) 
 

4.3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
 ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ-ɇ01 , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ- ɇ02. 
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ɝɞɟ m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ , ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɚ . ɉɪɢɦɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ m=0,49 (ɩɪɚɤɬɢɱɟɫɤɢɣ 
ɩɪɨɮɢɥɶ ɬɢɩɚ Ⱥ). 
 

 68.9
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10461
3/2

01 
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
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 ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɨɫɧH02  ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
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2 

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
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gBm

Q
ɇ

n

ɨɫɧ


, (4.23) 

 
ɝɞɟ n  ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ  (ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɟɦ n = 1); 

İ ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɮɨɪɦɭɥɟ: 
 

  = ͳ − Ͳ,ʹ    ሺ   ሻ        , (4.24) 

 
ɝɞɟb ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; n ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; ξ  ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɦ ξɭ=0,7. ξ0 ɤɨɷɮɮɢɰɢɟɧɬ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ, 
ɩɪɢɧɢɦɚɟɦ ξɛ=0,45. 
 

  = ͳ − Ͳ,ʹ    ∗ሺ   ሻ∗       ,     = 0,935 

 
 Ɉɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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 Ɉɩɪɟɞɟɥɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɩɨ ɮɨɪɦɭɥɟ: 

 

 
g

HH ɨɫɧɨɫɧ





2

2
0

02


, (4.25) 
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ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ), 
ɩɪɢɧɢɦɚɟɦ 1,1 ; 0  – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ. 
 ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 



ɨɫɧ
ɪ

ɨɫɧ

Q
0 , (4.26) 

 
ɝɞɟ   – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ. 
 
 ɉɥɨɳɚɞɶ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
  =ሺ∇   − ∇д  ሻ ∗ ሺВ + ሺ − ͳሻ ∗  ሻ, (4.27) 
 
ɝɞɟ įɛ- ɬɨɥɳɢɧɚ  ɛɵɤɚ,  
 ɉɪɢ ɲɢɪɢɧɟ ɩɪɨɥёɬɚ b=20ɦ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɛɵɤɚ ɪɚɜɧɨɣ 0,12b,ɬ .ɟ 
ɲɢɪɢɧɚ ɛɵɤɚ ɛɭɞɟɬ ɪɚɜɧɚ δ=0,12 20=2,4 ɦ . 
ɉɪɢ ɧɚɥɢɱɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ ɲɜɚ ɩɨ ɨɫɢ ɛɵɤɚ ɟɝɨ ɬɨɥɳɢɧɭ ɭɜɟɥɢɱɢɜɚɟɦ  
ɧɚ 0,6 ɦ, ɬɨɝɞɚ ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ δ=2,4+0,6=3,0 ɦ. 
 
  = ሺʹͷͻ − ͳͷ͹ሻሺͳ͸Ͳ + ሺͻ − ͳሻ ͵,Ͳሻ = ʹͲͺͲͺ   ɦ2 

 
 ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

 V0 =
           = 0,5 ɦ/ɫ ; 

 

 18.10
81,92

5,01,1
12.10

2





H  ɦ. 

 Ɉɩɪɟɞɟɥɟɧɧɵɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɇ= ɇɫɬ=12 ɦ. 

 
 Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
 24712259  ɋɌɇɇɉɍȽȼ ɦ. (4.28) 
 

4.3.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 

 Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɢ ȼ ɫɬɪɨɢɬɫɹ 
ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɫɩɪɚɜɨɱɧɢɤɟ ɩɨ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ Ʉɢɫɟɥɟɜɚ. 
 ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ 𝐻ɩɪ= 𝐻ɫɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ 
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ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ 𝐻ɫɬ = ͳʹ ɦ. Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɝɪɟɛɧɹ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1. ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ 
ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ).  

№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 

1 0 1,51 21 24 14,82 

2 1,2 0,43 22 25,2 16,43 

3 2,4 0,08 23 26,4 18,10 

4 3,6 0,00 24 27,6 19,84 

5 4,8 0,07 25 28,8 22,73 

6 6 0,32 26 30 23,52 

7 7,2 0,72 27 31,2 25,46 

8 8,4 1,20 28 32,4 27,47 

9 9,6 1,75 29 33,6 29,54 

10 10,8 2,38 30 34,8 31,68 

11 12 3,07 31 36 33,89 

12 13,2 3,85 32 37,2 36,16 

13 14,4 4,73 33 38,4 38,48 

14 15,6 5,70 34 39,6 40,86 

15 16,8 6,77 35 40,8 43,31 

16 18 7,93 36 42 45,82 

17 19,2 9,17 37 43,2 48,37 

18 20,4 10,48 38 44,4 50,99 

19 21,6 11,84 39 45,6 53,65 

20 22,8 13,30 40 46,8 56,38 

 

 
Ɋɢɫɭɧɨɤ 4.1 - ɇɚɱɚɥɶɧɨɟ ɨɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɤɭɭɦɧɨɣ 

ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ) 
 
 ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ:  = ∇  В − ∇ д  =  ʹͶ͹ − ͳͷ͹ = ͻͲ   (4.29) 
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4.3.2.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ 
ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 
 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
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 ɡɞɟɫɶ  
 
 ɋȽɗɋɩɨɜ.ɦɚɯɪ.ɩɨɜ QQQQ  , (4.31) 

 
ɝɞɟ ȽɗɋQ  ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ ɡɞɚɧɢɹ Ƚɗɋ, 
ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ (nɝɚ-1); ɋQ  ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, 
ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɋQ =0. 
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  = ͳ − Ͳ,ʹ    ∗ሺ   ሻ∗    ሻ   ,     = 0,953 
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 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 

 ,
2

2
ɩɨɜ0

ɩɨɜ02ɩɨɜ g

V
HH


  (4.33)

 
 



63 
 

 ɇɩɨɜ = 9,98- 
 , ∗ ,    ∗ ,   = 9,96 
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V /56.0,0

)3*)19(160157261

11743

*)1(ɞɧɚɎɉɍ
3

Ȼ

ɪ.ɩɨɜ
ɩɨɜ0 









  
(4.34) 

 
 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 

 
 ɦH 96.25696.9247ȽȼɎɉɍ ɩɨɜɪ   (4.35) 
 
 Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, 
ɬɨ ɡɚɞɚɧɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɧɟ ɢɡɦɟɧɹɟɬɫɹ.   

 
4.3.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɉɫɧɨɜɧɨɣ ɪɚɫɱёɬɧɵɣ  ɫɥɭɱɚɣ: 

  
  ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɧɟ ɭɱɢɬɵɜɚɬɶ ɫɤɨɪɨɫɬɢ 
ɩɨɞɯɨɞɚ ɜɨɞɵ ɤ ɜɨɞɨɫɥɢɜɭ ɩɥɨɬɢɧɵ. 
 
     Ͷ 𝐻, (4.36) 
 
 4BH=4 ͳͺͲ ͳʹ = ͹͸ͺͲ ɦ2, 
 
  =  ሺ∇   − ∇д  ሻ  ሺ + ሺ − ͳሻ ∗   ሻ =  ሺʹͷͻ − ͳͷ͹ሻ  ሺͳͺͲ + ሺͻ − ͳሻ ∗ ͵ሻ=20808 ɦ2 
 
  ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɷɬɨɦɭ ɫɤɨɪɨɫɬɶɸ ɩɨɞɯɨɞɚ ɜɨɞɵ ɤ ɜɨɞɨɫɥɢɜɭ 
ɩɪɟɧɟɛɪɟɝɚɟɦ, ɬɨɝɞɚ ɇ0=ɇɫɬ=12 ɦ. 
  Ɉɩɪɟɞɟɥɹɟɦ Eɨ : 
 
  Eɨ=ɋɧ+ɇɨ , (4.37) 
 
 ɝɞɟ ɋɧ – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
  ɋɧ= ȼȽ - ɧɨɞ =247-157 = 90 ɦ; (4.38) 
 
  Eɨ=ɋɧ+ɇɨ=90+12=102 ɦ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ kh : 
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 3
2

2

Bg

Q
h ɪ

k 





, (4.39) 

 

 66.6
)3)19(180(81,9

104611,1
3

2

2





kh ɦ. 

 
 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ  ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 

 02.15
66.6

1020
0 

kh

E
 . (4.40) 

 
 ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ Ɇ.Ⱦ. ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 0 , ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ     ɨɩɪɟɞɟɥɢɦ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɝɥɭɛɢɧɭ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ c  ɢ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɬɨɪɭɸ ɫɨɩɪɹɠɟɧɧɭɸ ɝɥɭɛɢɧɭ ''

c . 
 
ɇɫɬ/ɋɧ=12/102=0,11,   =0,88 
 

21,0c ; 

97,2'' c . 
 Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɵ: 
 Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 

Ƚɥɭɛɢɧɚ, ɫɨɩɪɹɠɟɧɧɚɹ ɫ ɝɥɭɛɢɧɨɣ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 
 ɤcc hh  ''''  , (4.41) 
 
 4.121,066.6 ch ɦ; 
 
 78.1997,266.6'' ch ɦ. 
 
 ɋɨɩɨɫɬɚɜɥɹɹ ɝɥɭɛɢɧɭ ɜ ɇȻ=10,9 ɦ ɫɨ ɜɬɨɪɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɨɣ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɱɬɨ ɇȻc hh ''  (19,78>10,9) . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɇȻ ɨɬɨɝɧɚɧɧɵɣ 
ɩɪɵɠɨɤ. ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɝɚɫɢɬɟɥɟɣ ɜ ɇȻ. 
 

4.3.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ 
ɫɬɪɭɢ. 

 
 Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɩɪɨɱɧɨɦ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ 
ɛɨɥɟɟ 40 ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
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 ȼɵɫɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ h=108 ɦ, ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɧɚ ɨɬɦɟɬɤɟ 
ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ l=600 ɦ. Ɉɬɧɨɲɟɧɢɟ    = 

       = 5,55>3. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɨɬɛɪɨɫ ɫɬɪɭɢ. 
 Ɇɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɭɩɚ: 
 
 ∇      =  ∇      + ͳ = ͳ͸ͺ + ͳ = ͳ͸ͻ    
 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 
   = Ͳ,ͻ  √ʹ  𝑍 , (4.42) 
 
ɝɞɟ  − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ,  = Ͳ,ͺͺ  
 
 𝑍 =  −  = ͳͲͲ − ͳʹ = ͺͺ; (4.43) 
 
 𝑍 =  Ͳ −    = ͳͲͲ − ͳͲ,ͻ = ͺͻ,ͳ  . (4.44) 
 
 Ɋɚɫɫɱɢɬɚɟɦ ɩɪɟɞɟɥɵ ɨɬɦɟɬɤɢ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ: 
 
 ∇   = ∇д  +    (4.45) 
 
  − ɜɵɫɨɬɚ ɧɨɫɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɧɚ: 
 ɉɪɢɧɢɦɚɟɦ  = ͳ  
 
  =        + ͳ = ͳͳ + ͳ = ͳʹ , (4.46) 
 
 Ɍɨɝɞɚ ∇   = ͳͷ͹ + ͳʹ = ͳ͸ͻ   
 
 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɞɥɹ ɚ=12ɦ 
 
   = Ͳ,ͻ ∗ √ʹ ∗ ͻ,ͺͳ ∗ ͺͺ=36,57 
 
 ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 
   =    , (4.47) 

 

   =   ,    ,  = ͳ,Ͷ  

 
ɝɞɟ  −ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɧɨɫɤɟ. 
 Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 

  =    𝑍       n ߙʹ  [ͳ + ͳ + ቀ    − ͳቁ           ], (4.48) 
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ɝɞɟ   − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɱɢɫɥɚ Ɏɪɭɞɚ, φ – ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɤɨɪɨɫɬɢ, ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɩɨɥɟɬɟ ɫɬɪɭɢ. (φ=0,88) 
 ɑɢɫɥɨ Ɏɪɭɞɚ: 
 

   =         , (4.49) 

 

   =   ,   ,  ∗ , = ͻ͹,ͳͻ 

 
 ȿɫɥɢ     ͵ͷ =   = Ͳ,ͻ , 
ߙ  −ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ, 030  
 Ɋɚɫɫɱɢɬɚɟɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
 
  = Ͳ,ͻ ∗ ͺͺ ∗ Ͳ,ͺͺ ∗    ʹሺ͵Ͳሻ ∗ ቀͳ + ͳ + ቀ  ,   − ͳቁ ∗   ,   ∗      ቁ = ͳͲͻ,͹ 

 
 ȼɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ   ሺͲ,Ͷ  Ͳ,͸ሻ  𝑍 = Ͳ,͸  ͺͻ,ͳ = ͷ͵,ͷ    Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɹɦɚ ɪɚɡɦɵɜɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɩɥɨɬɢɧɵ. 
 Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ: 
 
   =  −      (4.50) 
 

ɝɞɟ  = (Ͳ,ͳ + Ͳ,Ͷͷ  √   )  √   √        , (4.51) 

 
    − ɜɵɫɨɬɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ 
  − ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ,  = ͳ    
 

  = (Ͳ,ͳ + Ͳ,Ͷͷ  √ͻ͹,ͳͻ )  √ͻ͹,ͳͻ  √  ,    ͳ,Ͷ = ͵ͺ,Ͳͳ , 
 
 Ɍɨɝɞɚ  
 
   = ͵ͺ,Ͳͳ − ͳͲ,ͻ = ʹ͹,ͳͳ   
 
ɐɟɧɬɪ ɹɦɵ ɪɚɡɦɵɜɚ: 
 

   =  +      , (4.52) 

 
ɝɞɟ 
 

= ߙ    ߙ   √ +    ሺ ,               ሻ         , 
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= ߙ    √Ͳ,͵͵ +    ,   ሺ ,   ,   ,        , ሻ  ,     ,   = Ͳ,͸ 

 
 Ɍɨɝɞɚ 
 

   = ͳͲͻ,͹ +   ,   , = ͳ͹͵,Ͳ    
 

4.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 

4.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 Ɋɟɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 
1. Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ, 
2. ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

 ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɭɬɫɬɜɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɞɥɹ 
ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ: 
 
    д = Ͳ,͹Ͷ ∗  = Ͳ,͹Ͷ ∗ ͳͲͺ = ͺͲ  , (4.53) 
 
 Ƚɞɟ: 
 
 h = ɇɉɍ - ɩɨɞ =259-151 =108 ɦ, (4.54) 
 
 ɝɞɟ ∇   д - ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ∇  д = ∇д  − ͸ = ͳͷ͹ − ͸ = ͳͷͳ   ,  (4.55) 
 
 Ƚɞɟ 6-ɬɨɥɳɢɧɚ ɭɞɚɥɹɟɦɨɝɨ ɝɪɭɧɬɚ; 
 

4.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɧɚ ɫɟɤɰɢɢ. 
 
 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ ɫɤɜɨɡɧɵɦɢ ɩɨɩɟɪɟɱɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ–ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ. Ɍɚɤ ɠɟ 
ɩɪɨɜɨɞɢɬɫɹ ɫɬɨɥɛɚɱɚɬɚɹ ɪɚɡɪɟɡɤɚ. ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɤɭ ɩɪɨɜɨɞɹɬ 
ɩɨ ɤɚɠɞɨɦɭ ɛɵɤɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɟɤɬɚ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɢɦɟɟɬ 5 ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɫɟɤɰɢɣ. ɒɢɪɢɧɚ ɫɟɤɰɢɢ    =  +   = ʹͲ + ͵ = ʹ͵ 
ɦ. ɋɯɟɦɚ ɨɞɧɨɩɪɨɥɟɬɧɨɣ ɫɟɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2 - ɋɯɟɦɚ ɨɞɧɨɩɪɨɥɟɬɧɨɣ ɫɟɤɰɢɢ 

 
4.4.3 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɧɚ ɫɬɨɥɛɵ 

 
 Ɋɚɡɪɟɡɵ ɩɨɩɟɪɟɤ ɩɨɬɨɤɚ (ɜɞɨɥɶ ɨɫɢ ɫɨɨɪɭɠɟɧɢɹ) ɨɛɪɚɡɭɸɬ ɜ ɫɨɱɟɬɚɧɢɢ 
ɫ ɫɟɤɰɢɨɧɧɵɦɢ ɪɚɡɪɟɡɚɦɢ ɫɬɨɥɛɵ. ɋɬɨɥɛɱɚɬɚɹ ɪɚɡɪɟɡɤɚ ɫ ɨɛɴɟɦɧɵɦɢ ɲɜɚɦɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɡɚɜɢɫɢɦɨɟ ɜɨɡɜɟɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɫɬɨɥɛɨɜ ɢ ɩɨɡɜɨɥɹɟɬ 
ɨɦɨɧɨɥɢɱɢɜɚɬɶ ɨɛɴɟɦɧɵɟ ɲɜɵ ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɛɟɬɨɧɚ ɜ ɨɫɧɨɜɧɵɯ ɫɬɨɥɛɚɯ. Ɋɚɡɦɟɪɵ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ 
ɩɥɚɧɟ 28 ɦ. Ɋɚɡɪɟɡɤɚ ɧɚ ɛɥɨɤɢ ɫɥɭɠɢɬ ɧɟ ɬɨɥɶɤɨ ɰɟɥɹɦ ɪɚɡɛɢɜɤɢ ɬɟɯɧɨɥɨɝɢɢ 
ɜɨɡɜɟɞɟɧɢɹ ɧɚ ɞɢɫɤɪɟɬɧɵɟ (ɩɪɟɪɵɜɢɫɬɵɟ) ɷɬɚɩɵ, ɧɨ ɢ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɛɟɬɨɧɚ. ɋ ɭɱɟɬɨɦ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɪɚɜɧɨɣ 140 ɦ, 
ɩɨɥɭɱɚɟɬɫɹ 4 ɫɬɨɥɛɨɜ ɩɨ 20ɦ. 

 
4.4.4 Ȼɵɤɢ 

 
 Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɵ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. 
 Ȼɵɤɢ ɩɪɢɧɹɬɵ ɪɚɡɪɟɡɧɵɟ ɫ ɲɢɪɢɧɨɣ 3 ɦɟɬɪɚ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ: δ=0,12b. 
 Ƚɪɟɛɟɧɶ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 
 ∇  = ∇ В + ͳ,͸   = ʹͶ͹ + ͳ,͸ ∗ ͳʹ = ʹ͸͸,ʹ    
 

4.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
 ȼ ɬɟɥɟ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ 
ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɵɫɨɬɟ 
ɱɟɪɟɡ 15 ɦ. ɒɢɪɢɧɚ ɝɚɥɟɪɟɢ 3,3 ɦ, ɜɵɫɨɬɚ 4,0 ɦ. 
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4.5 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 
 Ȼɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɤɥɸɱɚɸɬ ɬɚɤɢɟ ɷɥɟɦɟɧɬɵ 
ɤɚɤ, ɛɵɤɢ, ɭɫɬɨɢ, ɜɨɞɨɛɨɣ ɢ ɪɢɫɛɟɪɦɭ, ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ, 
ɞɪɟɧɚɠɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ ɜ ɨɫɧɨɜɚɧɢɢ. 

 
4.5.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 
4.5.1.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

 
 ɉɪɢɦɟɧɹɸɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɚ ɡɚɛɢɜɤɚ ɲɩɭɧɬɚ 
ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɚɥɭɧɨɜ, ɩɪɨɫɥɨɟɤ ɫɤɚɥɵ ɜ ɝɪɭɧɬɟ ɢɥɢ ɤɨɝɞɚ 
ɨɫɧɨɜɚɧɢɟ ɫɥɨɠɟɧɨ ɫɤɚɥɶɧɵɦɢ ɝɪɭɧɬɚɦ. 
 Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ δɡ ɞɨɥɠɧɚ ɛɵɬɶ: 
 

 δɡ>
   ∗฀      , (4.56) 

 
ɝɞɟ Δɇɡ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ϒn – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ [4], Icrm – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ 
ɡɚɜɟɫɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ [2]: 
ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ – 15. 
 
 Δɇɡ = ɇ-0,4ɇ= 96.6-0.4*96.6 = 59.2 
 

 δɡ = 
    ∗ ,     = 5 ɦ. 

 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
ɧɚɡɧɚɱɚɸɬ ɜ ɩɪɟɞɟɥɚɯ lɡ = (0.1 – 0.25) Bn 
Ƚɞɟ Bn – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
 lɡ = 0,1 * 80 = 8 ɦ. 
 
 Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ hɡ = (0,5-0,8)Hmax. 
 
 Ƚɞɟ Hmax =ɇɉɍ - ɇȻmin. 
 
 Hmax = 259-160,4 = 98,6 ɦ. 
 
 hɡ = 0,8 * 98,6 = 78,8 ɦ. 
 Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 2 ɦ. 
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4.5.1.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
 Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ. 
 ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ [2]. Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸɬ hɞɪ = (0,5-
0,7)hɡ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 
ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɪɚɞɢɭɫɚ ɰɟɦɟɧɬɚɰɢɢ ɢ ɧɟ ɦɟɧɟɟ 4 ɦ. 
hɞɪ = 0,6*78,8 = 47,3 ɦ. 
 ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚɫɨɫɚɦɢ.  
 

4.6 Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɨɞ ɩɥɨɬɢɧɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
 
 Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 2.06.06.85. 
 Ɋɚɫɫɱɢɬɚɟɦ ɩɚɪɚɦɟɬɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ: 
 
 ɚ) Ɋɚɫɱɟɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 
 H = Z   −       = ʹͷͻ − ͳ͸Ͳ,Ͷ = ͻͺ,͸   

 
 H  = Ͳ,Ͷ  H = Ͳ,Ͷ  ͻͺ,͸ = ͵ͻ,ͶͶ   

 
 H  = Ͳ,ʹ  H = Ͳ,ʹ  ͻͺ,͸ = ͳͻ,͹ʹ  

 
 ɛ) Ɋɚɫɱɟɬ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
 
 H = Z   −       = ʹ͸ͳ − ͳ͸ͺ = ͻ͵    

 
 H  = Ͳ,Ͷ  H = Ͳ,Ͷ  ͻ͵ = ͵͹,ʹ   

 
 H  = Ͳ,ʹ  H = Ͳ,ʹ  ͻ͵ = ͳͺ,͸   

 
4.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
4.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ. 

 Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ (ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ Qɫɚɧ)) ɢ ɨɫɨɛɨɝɨ 
(ɩɪɢ Ɏɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ 
Qɩɨɜ)) ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 ȼɫɟ ɩɥɨɳɚɞɢ ɢ ɩɥɟɱɢ ɜɵɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. 
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4.7.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɫɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ. 
 
 ȼɟɫ ɩɥɨɬɢɧɵ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
   =   ∗ ∗      ∗   =     , ∗  ∗      ∗ Ͳ,ͻͷ = ͺ͹ͳͺͷ,ͺ  , (4.57) 

 
ɝɞɟ: ɛ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɛ = 24 ɤɇ/ɦ3,ϒf = 0,95 – ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 
 Sɉ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, b – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ, b=12 ɦ; (ɩɪɢɧɢɦɚɟɦ ɢɡ ɩɭɧɤɬɚ 4.2.1.) 
 ɛ = 4- ɲɢɪɢɧɚ ɛɵɤɚ, (ɩɪɢɧɢɦɚɟɦ ɢɡ ɩɭɧɤɬɚ 4.2.1.). 
 Sɩ = 4482,7 ɦ2.  
 Yɩ= 13,2ɦ. 
 ȼɟɫ ɛɵɤɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
 

   =   ∗  ∗      ∗ ϒ =     , ∗ ∗      ∗ Ͳ,ͻͷ = ͳ͸ͺͲͷ,ͳ  , (4.58) 

 
ɝɞɟ: SȻ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ; 
 SȻ = 5760,3 ɦ2.  
 YȻ= 27,6 ɦ. 

4.7.1.2 ȼɟɫ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 
 
 Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 
  = ሺ∇Ф  − ∇ В + Ͳ,ͷሻ ∗  = ሺʹ͸ͳ − ʹͶ͹ + Ͳ,ͷሻ ∗ ʹͲ = ʹ͹Ͳ    (4.59) 
 
 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 

 
 𝑄 = Ͳ,Ͳͷͷ ∗  ∗ √ ∗  = Ͳ,Ͳͷͷ ∗ ʹ͹Ͳ ∗ √ʹ͹Ͳ ∗ ͻ,ͺͳ = ʹ͵ͻ͵,͹  H(4.60) 
 
 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 

 

    =    ∗ ϒ =     ,   ∗ Ͳ,ͻ = ͻ͵,͹   / , (4.61) 

 
4.7.1.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ. 

 ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɫɤɥɚɞɵɜɚɸɬ ɧɚ ɞɜɟ ɫɨɫɬɚɜɥɹɸɳɢɟ: 
ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɢ ɜɟɪɬɢɤɚɥɶɧɭɸ. 
 ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ. 
 
 Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ. 
 Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
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  в =  в ∗  ∗    ∗ Ͳ,ͷ ∗ ϒ = ͳ Ͳ ∗ ͻ ͺͳ ∗ ͳͲͺ ∗ Ͳ,ͷ ∗ ͳ,Ͳ = ͷ͹ʹͳͳ,ͻ    
  (4.62)  
 
ɝɞɟ:   = ∇   − ∇  д = ʹͷͻ − ͳͷͳ = ͳͲͺ   
 
 Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
    =  в ∗  ∗    ∗ Ͳ,ͷ ∗ ϒ = ͳ Ͳ ∗ ͻ ͺͳ ∗ ͻ,Ͷ ∗ Ͳ,ͷ ∗ ͳ Ͳ = ͸͹ͳ Ͷ    
  (4.63) 
 
ɝɞɟ:   = ∇      − ∇  д = ͳ͸Ͳ,Ͷ − ͳͷͳ = ͻ,Ͷ   
 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ. 
 Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 
  в =  в ∗  ∗     ∗ Ͳ,ͷ ∗   = ͳ Ͳ ∗ ͻ ͺͳ ∗ ͳͳͲ ∗ Ͳ,ͷ ∗ ͳ Ͳ = ͷͻ͵ͷͲ,ͷ   
  (4.64) 
 
ɝɞɟ:    = ∇Ф  − ∇  д = ʹ͸ͳ − ͳͷͳ = ͳͳͲ    
 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

    =  в ∗  ∗     ∗ Ͳ,ͷ ∗   = ͳ Ͳ ∗ ͻ ͺͳ ∗ ͳ͹ ∗ Ͳ,ͷ ∗ ͳ Ͳ = ͳͶͳ͹,ͷ    
  (4.65)  
 
ɝɞɟ:    = ∇      − ∇  д = ͳ͸ͺ − ͳͷͳ = ͳ͹   
 

4.7.1.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 
  в в   =  в в   ∗  в ∗  ∗ ϒ = ͹͵ͳ,͵ ∗ ͳ Ͳ ∗ ͻ ͺͳ ∗ ͳ Ͳ = ͹ͳ͹Ͷ,ʹ    (4.66) 
 
ɝɞɟ  в в   − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ,   в в   = ͹͵ͳ,͵   .  
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.  
 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 
  в в   =  в в   ∗  в ∗  ∗   = ͳ͵͸Ͳ ∗ ͳ Ͳ ∗ ͻ ͺͳ ∗ ͳ Ͳ = ͳ͵͵Ͷͳ,͸    (4.67) 
 
ɝɞɟ  в в   −ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ,   в в   = ͳ͵͸Ͳ Ͳ   .  
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4.7.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ. 

 

   =          ቀͶͷ −    ቁ, (4.68) 

 

   = ͳͲ  Ͷ     ቀͶͷ −    ቁ = ͳͻ,͸     ⁄ , 

ɝɞɟ   = ͳͲ  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 
 hɧ= ∇    − ∇д  = ͳ͸ͳ − ͳͷ͹ = Ͷ ɦ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, 
ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, 
   = ʹͲ  – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 

 
   = ሺሺ    ሻ ʹ⁄ ሻ ∗   = ሺሺͳͻ,͸  Ͷሻ ʹሻ ∗ ͳ,ʹ = Ͷ͹    ⁄  ⁄  (4.69) 

 

 Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
 ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 

 

 p׳ɝɪ=  в в        ቀͶͷ −    ቁ, (4.70) 

 

 p׳ɝɪ=ͳͲ  Ͷ     ቀͶͷ −    ቁ = ͺ,͹  

 

 ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ, 

 

 p׳׳ɝɪ=ሺ  в в    +    в в     ሻ     ቀͶͷ −    ቁ, (4.71) 

 

 p׳׳ɝɪ=ሺͳͲ  Ͷ + ͳ͵ ͳͷ  ͸ሻ     ቀͶͷ −    ቁ = ʹ͸,͸   /   

 

 ȿɚɜ=Sɷɩ=105,6 ɤɇ 

 ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
 

 p׳ɝɪ=    в в         ቀͶͷ −    ቁ, (4.72) 
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 ȼɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 
ɝɪɭɧɬɚ ɩɨɞ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ ɛɭɞɟɬ ɪɚɜɧɨ ɧɭɥɸ 

 ɇɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 

 p׳׳ɝɪ=   в в         ቀͶͷ −    ቁ, (4.73) 

 

 p׳׳ɝɪ=ͳ͵ ͳͷ  ͸     ቀͶͷ −    ቁ = ͳ͹,ͺ   /   

 

    в в =    − ሺͳ −   ሻ     = ʹͲ,ͷ − ሺͳ − Ͳ ͵ሻ  ͳͲ = ͳ͵,ͷ, (4.74) 

 

ɝɞɟ:    = ʹͲ,ͷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ,   =0,3 – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ 
ɝɪɭɧɬɚ. 
 

 ȿɩɧ = 
               , (4.75) 

 

 ȿɩɧ =
  ,   ͸ = ͷ͵,Ͷ    

 
4.7.1.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɨɬ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.ɉ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 

  в   = Ͳ,ͷ ∗   ∗    ∗ ቀ ̅ +    ቁ, (4.76) 

 
ɝɞɟ   − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ;  ̅ = ʹ͵,Ͷ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, (ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɩɭɧɤɬɚ 1.),    = ʹ,ͳͶ −ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, (ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɩɭɧɤɬɚ 1.); 
 

   =  ∗    
 ̅

, (4.77) 

 
 ɉɥɟɱɨ ɫɢɥɵ ɜɨɥɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 

  =  ̅  −   ∗    , (4.78) 

 
 Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
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   =  ,  ∗ ,     , = Ͳ,͸ͳ  ; 

 

  в   = Ͳ,ͷ ∗ ͳͲ ∗ ʹ,ͳͶ ∗ ቀ  ,  ,  +  ,   ቁ = ͺͳ,͸    
 

  =   ,  ∗ ,  −   ∗ ʹ,ͳͶ = ʹ,ͻ͵  
 
 Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 

   =  ,  ∗ ,     , = Ͳ,͵ͺ    
 

  в   = Ͳ,ͷ ∗ ͳͲ ∗ ͳ,Ͷͻ ∗ ቀ  ,  ,  +  ,   ቁ = ͶͶ,ͷ     
 

  =  ̅  −   ∗    =   ,  ∗ ,  −   ∗ ͳ,ͳ͹ = ʹ,͵ͺ  
 

4.7.2 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ. 

 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ.  
 ȼ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+» .  
 ɋɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 4.2, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɢɦ ɜɫɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ 
ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [8]. Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCad. 

 
Ɍɚɛɥɢɰɚ 4.2 - ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ. 

ɋɢɥɚ yf ɇɚɩɪɚɜɥɟ
ɧɢɟ ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 

ɋɢɥɚ ɉɥɟɱɨ Ɇɨɦɟɧɬ ɋɢɥɚ ɉɥɟɱɨ Ɇɨɦɟɧɬ 

W1 1 ĺ 57211,9 36 2059629,1 59350,5 36,7 2176185,0 

W2 1 ĸ 433,4 3,13 -1358,0 1417,5 5,7 -8032,8 

Wɜɡɜ 1 Ĺ 7174,2 0 0 13341,6 0 0 

Wɮɢɥ 1 Ĺ 12164,4 19,3 234772,9 11566 19,1 220910,4 

Wɜɨɥɧ 1 ĺ 81,6 105,1 8576,2 44,5 107,6 4788,2 

Gɩɥ 0,95 Ļ 87185,8 13,2 -1150852,4 87185,8 13,2 -1150852,4 

Gɛɵɤ 0,95 Ļ 16805,1 27,6 -463822,1 16805,1 27,6 -463822,1 

ȿɧɚɧ 1,2 ĺ 47 7,3 343,4 47 7,3 343,4 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.2 
ɋɢɥɚ yf ɇɚɩɪɚɜɥɟɧ

ɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 

ɋɢɥɚ ɉɥɟɱɨ Ɇɨɦɟɧɬ ɋɢɥɚ ɉɥɟɱɨ Ɇɨɦɟɧɬ 

Qɡ 0,95 Ļ 93,7 40 -3746,7 93,7 40 -3746,7 

ȿɩɧ 1,2 ĸ 42,72 2 -85,4 42,72 2 -85,4 

ȿɚɜ 0,8 ĺ 126,7 2 253,4 126,7 2 253,4 

∑N ↕ 83520 78843 

∑M 707377 741979 

 
 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 – ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 

    = −   +  ∑    , (4.79) 

 

    = −        +  ∗         = −͵ͺͳ    

 

    =       −   𝐻  ሺͳ −    ሻ, (4.80) 

 

    = −͵ͺͳ ∗ Ͳ − ͳͲ ∗ ͳͲͺሺͳ − Ͳሻ = −ͳͲͺͲ    

 

     = ሺ  𝐻  +    ሻ   , (4.81) 

 

     = ሺͳͲ ∗ ͳͲͺ − ͵ͺͳሻ ∗ Ͳ = Ͳ    

 

    =    ሺͳ +    ሻ +   𝐻     , (4.82) 

 

    = −͵ͺͳሺͳ + Ͳሻ + ͳͲ ∗ ͳͲͺ ∗ Ͳ = −͵ͺͳ     

 

    = −  𝐻  , (4.83) 

 

    = −ͳͲ ∗ ͳͲͺ = −ͳͲͺͲ     

 

– ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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    = −   −  ∑    , (4.84) 

 

    = −        −  ∗         = −ͳ͹Ͳ͹    

 

    =       −   𝐻  ሺͳ −    ሻ, (4.85) 

 

    = −ͳ͹Ͳ͹ ∗ Ͳ − ͳͲ ∗ ͻ,Ͷሺͳ − Ͳሻ = −ͻͶ    

 

     = −ሺ  𝐻  +    ሻ   , (4.86) 

 

     = ሺͳͲ ∗ ͳͲͺ − ͳ͹Ͳ͹ሻ ∗ Ͳ = Ͳ    

 

    =    ሺͳ +    ሻ +   𝐻     , (4.87) 

 

    = −ͳ͹Ͳ͹ሺͳ + Ͳሻ + ͳͲ ∗ ͻ,Ͷ ∗ Ͳ = −ͳ͹Ͳ͹    

 

    = −  𝐻  , (4.88) 

 

    = −ͳͲ ∗ ͻ,Ͷ = −ͻͶ    

 

ɝɞɟ    ,    ,    ,    − ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, 
ɤɇ/ɦ2, 

     ,     − ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, ɤɇ/ɦ2, 

    ,    ,    ,    −ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ 
ɝɪɚɧɟɣ ɩɥɨɬɢɧɵ, ɤɇ/ɦ2, 

 N – ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɣ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;  
 ∑M – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ ɜɵɲɟ 
ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɬɨɝɨ ɫɟɱɟɧɢɹ; 
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   ,   − ɡɚɥɨɠɟɧɢɟ ɝɪɚɧɟɣ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ. 

 𝐻  , 𝐻  ,  − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ ɢ ɧɚɩɨɪ 
ɧɚɞ ɤɨɧɬɚɤɬɧɵɦ ɫɟɱɟɧɢɟɦ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɫɨ ɫɬɨɪɨɧɵ ȼȻ; 
  − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; 
ߙ  − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɵ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɤɇ/ɦ2 Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɤɇ/ɦ2 

 
ɇɚɩɪɹɠɟɧɢɹ, 
ɤɉɚ 

ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
 
ɇɚɩɪɹɠɟɧɢɹ, 
ɤɉɚ 

ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

ıɭ -381 -1707 ıɭ -290 -1681 

ıɯ -1080 -94 ıɯ -1100 -170 

Ĳɯɭ 0,00 0,00 Ĳɯɭ 0,00 0,00 

ı1 -381 -94 ı1 -290 -170 

ı3 -1080 -1707 ı3 -1100 -1681 

 
 ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɮɨɪɦɭɥɚɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ 
ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «+» ,ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɫɨ ɡɧɚɤɨɦ «–»; ɧɨɪɦɚɥɶɧɵɟ 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «+», ɫɠɢɦɚɸɳɢɟ – ɫɨ 
ɡɧɚɤɨɦ «–». 
 

4.7.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɧɚɩɪɹɠɟɧɢɣ  ɜ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɫɨɛɥɸɞɟɧɢɟ ɪɹɞɚ ɭɫɥɨɜɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ. 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 
                 , (4.89) 
 
ɝɞɟ   = ͳͳ͹ͲͲ     −    ч             в                     ሺ     ͵  ͹]ሻ    = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, [4];    = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ , [4];     = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, 
[4]; 
 Ɍɨɝɞɚ: ͳ,ʹͷ  ͳ  |−ͳͲͺͲ|  ͳ  ͳͳ͹ͲͲ ͳ͵ͷͲ  ͳͳ͹ͲͲ 
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2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 
     Ͳ,  (4.90) −ʹͻͲ  Ͳ  
 Ɋɚɫɱɟɬ ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ  ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ , ɢ ɫɜɟɞɟɧ ɞɥɹ ɨɛɨɢɯ ɫɥɭɱɚɟɜ ɜ ɬɚɛɥɢɰɭ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ 

№ ɤɪɢɬɟɪɢɹ Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

1 
                 ͳ,ʹͷ  ͳ  |−ͳͲͺͲ|  ͳ  ͳͳ͹ͲͲ 

 
ͳ,ʹͷ  ͳ  |−ͳͳͲͲ|  ͳ  ͳͳ͹ͲͲ 

2 
    Ͳ  −͵ͺͳ  Ͳ  −ʹͻͲ  Ͳ  

3 
|   |  Ͳ,ʹͷ  𝐻   |−͵ͺͳ|  Ͳ,ʹͷ  ͳͲ  ͳͲͺ |−ʹͻͲ|  Ͳ,ʹͷ  ͳͲ  ͳͳͲ 

 
 ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 
 

4.7.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. 
 
 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 
ɩɪɨɜɨɞɢɬɶ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ, ɩɪɨɯɨɞɹɳɢɯ 
ɩɨ: 
 1). Ɍɪɟɳɢɧɚɦ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɧɢɹ γɫ = 1,0. 
 2). Ʉɨɧɬɚɤɬɭ ɫɤɚɥɚ-ɛɟɬɨɧ ɢ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɩɨ ɬɪɟɳɢɧɚɦ, 
ɱɚɫɬɢɱɧɨ ɩɨ ɦɨɧɨɥɢɬɭ γɫ = 0,95. 
 ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 

 
 ∗   ∗   ≥γn, (4.91) 

 
Ƚɞɟ γn – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦ 1,25 [4]; γlc – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ(γlc = 1,0 – ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ 
ɧɚɝɪɭɡɨɤ; γlc = 0,95 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ 
ɨɫɨɛɨɦɭ ɫɨɱɟɬɢɧɚɸ ɧɚɝɪɭɡɨɤ) [4]; γɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (ɩɪɢ 
ɇɉɍ γɫ = 0,95; ɩɪɢ Ɏɉɍ γɫ = 1,0)  [2]; R – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, ɫɨɩɪɨɬɢɜɥɹɸɳɢɟɫɹ ɫɞɜɢɝɭ): 
 
 R = (Gɩɥ + Gɛɵɤ + qɡ – Wɮɢɥ – Wɜɡɜ) * tgφ + ȿɩɧ*    + ɫ*ω, (4.92) 
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ɝɞɟ     - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
ɩɪɢɧɢɦɚɟɬɫɹ 0,7; ω – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ. ω=Bn*1; 
 F – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 
 F = W1 – W2 + Wɜɨɥɧ + ȿɧɚɧ + ȿɚɜ, (4.93) 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 
 R=(87185,8+16805,1+93,7-12164,4-
7174,2)*0,8+47,7*0,7+150*80=79826,7 ɇ/ɦ. 
 
 F=57211,9-433,4+81,6+47,0+126,7=57033,8 ɇ/ɦ. 

 

 
     , ∗ ,       , ∗ ,  ≥ 1,25 

 
 1,33 > 1,25 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
 Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 
 R=(87185,8+16805,1+93,7-234773,0-
13341,6)*0,8*47,7*0,7+150*80=75371,5 ɇ/ɦ. 
 
 F = 593505-1417,5+44,5+470+126,7 = 58151,2 ɇ/ɦ. 

 

 
     , ∗ ,      , ∗ ,   ≥ 1,25 

 
 1,36 > 1,25 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
 Ɍɚɤ ɤɚɤ, ɨɛɚ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɡɧɚɱɢɬ ɱɬɨ ɩɥɨɬɢɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ.  
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
 

5.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɯɟɦɵ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɱɟɪɟɡ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 
5.1.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ 

 ȼɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɩɪɨɩɭɫɤɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

 ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɨɜɧɨɝɨ ɩɟɪɢɨɞɚ ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɩɟɪɟɦɵɱɤɚɦɢ, ɚ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ ɟɝɨ 
ɫɬɟɫɧɟɧɢɹ. ȼɧɭɬɪɢ ɤɨɬɥɨɜɚɧɚ ɫɬɪɨɹɬɫɹ ɫɨɨɪɭɠɟɧɢɹ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɩɪɨɩɭɫɤɚɬɶ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɜɢɞɵ ɪɚɛɨɬ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɤɥɸɱɚɸɬ: 

 ɜɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɨɪɝɚɧɢɡɚɰɢɸ ɜɨɞɨɨɬɥɢɜɚ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɹ ɜ ɤɨɬɥɨɜɚɧɟ; 
 ɜɵɟɦɤɭ ɦɹɝɤɢɯ ɢ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɩɨɞ ɫɨɨɪɭɠɟɧɢɹ; 
 ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɧɚ ɭɱɚɫɬɤɚɯ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɧɚɫɵɩɶ ɝɪɭɧɬɨɜ ɧɚ ɭɱɚɫɬɤɚɯ ɡɟɦɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɦɨɧɬɚɠ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ. 

 ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨɫɬɟɩɟɧɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɢɡ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɭɫɥɚ ɧɚ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɨɫɬɪɨɟɧɧɵɟ ɜɨ ɜɪɟɦɹ I ɷɬɚɩɚ. 
 ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ 
ɪɚɛɨɬɵ: 

 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɬɟɫɧɟɧɢɟ ɪɭɫɥɚ ɧɚ ɭɱɚɫɬɤɟ ɩɟɪɟɤɪɵɬɢɹ ɞɨ ɪɚɫɱёɬɧɨɝɨ 
ɩɪɨɪɚɧɚ; 

 ɨɬɫɵɩɤɚ ɤɚɦɟɧɧɨɝɨ ɛɚɧɤɟɬɚ ɜ ɩɪɨɪɚɧɟ (ɩɟɪɟɤɪɵɬɢɟ ɩɪɨɪɚɧɚ); 
 ɨɬɫɵɩɤɚ ɮɢɥɶɬɪɨɜ ɢ ɦɚɬɟɪɢɚɥɚ ɬɟɥɚ ɩɟɪɟɦɵɱɤɢ ɞɨ ɨɬɦɟɬɨɤ ɩɟɪɟɤɪɵɬɢɹ; 
 ɧɚɪɚɳɢɜɚɧɢɟ ɩɟɪɟɦɵɱɤɢ ɩɨ ɜɵɫɨɬɟ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ (ɩɚɜɨɞɤɚ). 
 ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɨɛɵɱɧɨ ɧɚɱɢɧɚɟɬɫɹ ɜ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɫ ɦɚɥɵɦɢ 
ɪɚɫɯɨɞɚɦɢ (ɫɟɧɬɹɛɪɶ, ɨɤɬɹɛɪɶ ɦɟɫɹɰɵ). ȼ ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɩɟɪɢɨɞ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɧɢɠɟɧɧɵɦɢ ɦɟɠɟɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɩɪɨɢɡɜɨɞɹɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɭɠɟɧɢɟ ɪɭɫɥɚ ɩɭɬёɦ ɨɬɫɵɩɤɢ ɦɹɝɤɢɯ ɝɪɭɧɬɨɜ ɢ ɝɨɪɧɨɣ 
ɦɚɫɫɵ ɫ ɛɟɪɟɝɨɜ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɩɪɨɪɚɧɚ. ɉɟɪɟɤɪɵɬɢɟ ɷɬɨɝɨ ɩɪɨɪɚɧɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɵɱɧɨ ɨɬɫɵɩɤɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɫ ɤɪɭɩɧɵɦɢ ɤɚɦɧɹɦɢ ɢ 
ɛɟɬɨɧɧɵɦɢ ɤɭɛɚɦɢ. 
 ɋɩɨɫɨɛ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɞɚɧɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ: 
 ɉɢɨɧɟɪɧɵɣ ɫɩɨɫɨɛ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɬɟɩɟɧɧɨɣ ɨɬɫɵɩɤɟ ɤɚɦɟɧɧɨɝɨ 
ɛɚɧɤɟɬɚ ɜ ɩɪɨɪɚɧ ɫ ɛɟɪɟɝɨɜ. 
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 ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ. ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɨɬɜɟɪɫɬɢɹɦ. 
 ɉɪɢ ɤɨɦɩɨɧɨɜɤɚɯ ɫ ɛɟɬɨɧɧɵɦɢ ɩɥɨɬɢɧɚɦɢ ɜ ɪɭɫɥɟ ɬɪɟɛɭɟɬɫɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɫɨ ɜɫɟɦɢ ɪɚɛɨɬɚɦɢ ɤɚɤ ɢ ɩɪɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ. ȼɨɡɜɟɞɟɧɢɟ 
ɩɟɪɟɦɵɱɟɤ ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɢ ɞɨɥɠɧɨ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɨ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɜɟɫɟɧɧɟɝɨ ɩɚɜɨɞɤɚ. ȼɵɫɨɬɚ ɩɟɪɟɦɵɱɟɤ ɢ ɟɟ ɨɛɴɟɦɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɜɹɡɚɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɜɨɡɜɟɞɟɧɢɹ ɡɚ ɷɬɨɬ ɩɟɪɢɨɞ. Ⱦɥɹ 
ɷɬɨɝɨ ɜɵɩɨɥɧɹɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. 
 ȼ ɤɨɧɰɟ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɟɪɢɨɞ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨ ɷɬɢɦ ɨɬɜɟɪɫɬɢɹɦ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɪɚɫɯɨɞɨɜ ɩɪɢ 
ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɪɚɳɢɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ. 
 ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɢ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɫɨɨɪɭɠɟɧɢɣ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ. 
 ȼ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (IV ɷɬɚɩ) ɱɚɫɬɶ ɪɚɫɯɨɞɨɜ ɪɟɤɢ 
ɞɨɥɠɧɚ ɡɚɞɟɪɠɢɜɚɬɶɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɚ ɱɟɪɟɡ ɫɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɞɨɥɠɧɵ 
ɩɪɨɩɭɫɤɚɬɶɫɹ ɬɨɥɶɤɨ ɪɚɫɯɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɧɭɠɞ ɬɟɯ 
ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɩɪɟɞɩɪɢɹɬɢɹ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧɵ ɧɢɠɟ 
ɝɢɞɪɨɭɡɥɚ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɟɦɵɟ ɨɬɜɟɪɫɬɢɹ ɫ ɭɦɟɧɶɲɟɧɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
Ⱦɥɹ ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɷɬɨ ɦɨɝɭɬ ɛɵɬɶ ɨɬɜɟɪɫɬɢɹ ɫ ɢɯ ɩɨɫɬɟɩɟɧɧɵɦ 
ɩɨɨɱɟɪɟɞɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ ɢ ɡɚɞɟɥɤɨɣ. ȼ ɤɨɧɰɟ ɱɟɬɜɟɪɬɨɝɨ ɷɬɚɩɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɫɤ ɚɝɪɟɝɚɬɨɜ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɩɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɩɪɢɧɢɦɚɸɬɫɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
 ɇɚ ɩɹɬɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨ 
ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, ɞɚɥɶɧɟɣɲɟɟ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɨɨɱɟɪɟɞɧɵɣ 
ɩɭɫɤ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 
 

5.1.2 ɋɯɟɦɵ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
 

 ȼ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ ɪɚɡɥɢɱɚɸɬ ɞɜɟ ɫɬɚɞɢɢ ɩɪɨɩɭɫɤɚ ɜɨɞɵ 
ɱɟɪɟɡ ɝɢɞɪɨɭɡɟɥ: ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɱɟɪɟɡ ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ, ɢ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɜɪɟɦɟɧɧɵɦ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦ 
ɫɨɨɪɭɠɟɧɢɹɦ. ɇɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ Ɍɚɤ ɠɟ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɭɡɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 
ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ. 
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5.2 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ 
 

5.2.1 ȼɵɛɨɪ ɬɢɩɚ ɩɟɪɟɦɵɱɟɤ 
 
 ɉɟɪɟɦɵɱɤɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɜɪɟɦɟɧɧɵɟ ɧɚɩɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɝɪɚɠɞɟɧɢɹ ɤɨɬɥɨɜɚɧɨɜ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɢɯ ɜɨɞɨɣ ɜ 
ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɢɯ ɪɟɦɨɧɬɚ. 
 Ɋɹɠɟɜɵɟ ɩɟɪɟɦɵɱɤɢ ɜɵɩɨɥɧɹɸɬ ɢɡ ɪɹɠɟɣ. Ɋɹɠ — ɷɬɨ ɫɬɚɪɢɧɧɚɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɛɪɟɜɟɧ ɢɥɢ ɛɪɭɫɶɟɜ ɜ ɜɢɞɟ 
ɤɥɟɬɨɤ, ɡɚɩɨɥɧɟɧɧɵɯ ɝɪɭɧɬɨɦ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɪɹɠɟɜɵɯ ɩɟɪɟɦɵɱɟɤ ɹɜɥɹɟɬɫɹ 
ɬɨ, ɱɬɨ ɨɧɢ ɦɚɥɨ ɫɬɟɫɧɹɸɬ ɪɭɫɥɨ, ɯɨɪɨɲɨ ɩɪɨɬɢɜɨɫɬɨɹɬ ɜɨɡɞɟɣɫɬɜɢɸ 
ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɜɨɞɵ ɢ ɥɶɞɚ, ɞɨɩɭɫɤɚɸɬ ɩɟɪɟɥɢɜ ɱɟɪɟɡ ɝɪɟɛɟɧɶ. 
 ɉɪɢɦɟɧɹɟɬɫɹ ɞɜɚ ɬɢɩɚ ɪɹɠɟɜɵɯ ɩɟɪɟɦɵɱɟɤ: ɲɢɪɨɤɢɟ ɢ ɭɡɤɢɟ. ɒɢɪɨɤɢɟ 
ɪɹɠɢ ɢɦɟɸɬ ɲɢɪɢɧɭ ɩɨ ɨɫɧɨɜɚɧɢɸ ɧɟ ɦɟɧɟɟ 1,1 ɢɯ ɜɵɫɨɬɵ ɢ ɨɛɥɚɞɚɸɬ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ. ɍɡɤɢɟ ɪɹɠɢ ɢɦɟɸɬ ɦɟɧɶɲɭɸ ɲɢɪɢɧɭ ɩɨ 
ɨɫɧɨɜɚɧɢɸ (ɧɨ ɧɟ ɦɟɧɟɟ 0,66 ɢɯ  ɜɵɫɨɬɵ) ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ 
ɫɞɜɢɝ ɢɦɟɸɬ ɩɪɢɫɵɩɤɢ ɫɵɩɭɱɢɦ ɝɪɭɧɬɨɦ ɫ ɨɞɧɨɣ ɢɥɢ ɫ ɞɜɭɯ ɫɬɨɪɨɧ.  
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɟɪɟɦɵɱɟɤ ɧɚ ɧɚɩɨɪɧɨɣ 
ɫɬɨɪɨɧɟ ɪɹɠɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɨɛɲɢɜɤɚ ɢɡ ɞɟɪɟɜɹɧɧɨɝɨ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɲɩɭɧɬɚ ɢɥɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɡɚɜɟɫɵ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. 
 Ⱦɥɹ ɧɚɡɧɚɱɟɧɢɹ ɨɬɦɟɬɨɤ ɝɪɟɛɧɹ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɨɩɟɪɟɱɧɨɣ 
ɩɟɪɟɦɵɱɟɤ ɨɩɪɟɞɟɥɹɸɬ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ 
ɩɟɪɟɦɵɱɤɨɣ. 

 ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

  =          −      , (5.1) 

 

ɝɞɟ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 
ɪɚɜɧɵɣ 0,8,   ,   -ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɪɟɤɢ ɢ ɫɤɨɪɨɫɬɶ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 

 

   =       =          = ʹ,Ͳ  / , (5.2) 

 

    =        =          = ͵,Ͳͳ  / , (5.3) 

 

 𝑄    ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɟɠɟɝɨɞɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɢ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɪɟɦɟɧɧɨɝɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
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ɫɨɨɪɭɠɟɧɢɹ – ɩɟɪɟɦɵɱɤɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 33-01-2003 ɞɥɹ 
ɩɟɪɟɦɵɱɤɢ IV ɤɥɚɫɫɚ ɜɵɛɢɪɚɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 5%. 
 ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

  =          −      =   ,        ,  −  ,      ,  = Ͳ,ͷͳ  (5.4) 

 
 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1-ɨɣ ɨɱɟɪɟɞɢ: 
 
 ∇ В =  В   +  +  = ͳ͸͹,Ͷ + Ͳ,ͷͳ + ͳ,Ͳ = ͳ͸ͺ,ͻ  (5.5) 
 
 ȼɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 
  В = ∇ В − ∇д  = ͳ͸ͺ,ͻ − ͳͷ͹ = ͳͳ,ͻ , (5.6) 
 
ɝɞɟ ɚ – ɡɚɩɚɫ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɤɢ ɧɚɞ ɫɬɚɬɢɱɟɫɤɢɦ ɭɪɨɜɧɟɦ ɜ ɪɟɤɟ ɪɚɜɧɵɣ 1 ɦ.             ߙ – ɡɚɩɚɫ ɩɟɪɟɦɵɱɤɢ ɩɨ ɜɵɫɨɬɟ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,5ɦ, 

 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1-ɨɣ ɨɱɟɪɟɞɢ: 
 
 ∇   =  В   + ߙ = ͳ͸͹,Ͷ + Ͳ,ͷ = ͳ͸͹,ͻ ɦ, (5.7) 
 
 ȼɵɫɨɬɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 
    = ∇   − ∇д  = ͳ͸͹,ͻ − ͳͷ͹ = ͳͲ,ͻ , (5.8) 
 
 Ɋɹɠɟɜɚɹ ɩɟɪɟɦɵɱɤɚ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɢɡ ɨɬɟɫɚɧɧɵɯ ɧɚ ɞɜɚ ɤɚɧɬɚ 
ɛɪɭɫɶɟɜ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɜɵɫɨɬɨɣ ɞɨ 15 ɫɦ ɢ ɲɢɪɢɧɨɣ ɩɨɫɬɟɥɢ 10 ɫɦ.  Ⱦɥɹ 
ɠɟɫɬɤɨɫɬɢ ɫɨɫɬɚɜɥɹɸɳɢɟ ɜɟɧɰɵ ɫɨɟɞɢɧɹɸɬ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɠɢɦɚɦɢ ɢɡ 
ɛɪɟɜɟɧ. ȼɟɧɰɵ ɜ ɩɟɪɟɫɟɱɟɧɢɹɯ ɩɪɨɲɢɬɵ ɧɚɝɟɥɹɦɢ ɞɢɚɦɟɬɪɨɦ 16—20 ɦɦ ɢ 
ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 2,5 ɜɵɫɨɬɵ ɛɪɭɫɚ ɜɟɧɰɚ. 
 ȼɵɫɨɬɚ ɪɹɠɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚ 5% ɛɨɥɶɲɟ ɧɟɨɛɯɨɞɢɦɨɣ ɜɵɫɨɬɵ 
ɩɟɪɟɦɵɱɤɢ. ɇɟɨɛɯɨɞɢɦɚɹ ɜɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɫɨɫɬɚɜɥɹɟɬ ͳʹ,Ͷ  , ɚ 
ɜɵɫɨɬɚ ɧɢɡɨɜɨɣ 11,9.  
 ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɫɨɬɚ ɪɹɠɚ 𝐻 в ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɞɨɥɠɧɚ 
ɫɨɫɬɚɜɥɹɬɶ: 
 
 𝐻 в =  В + ͷ    В , (5.9) 

 
 H в = ͳʹ,Ͷ + Ͳ,͸ʹ = ͳ͵,Ͳʹ   
 
 ȼɵɫɨɬɚ ɪɹɠɚ H в ɫ ɧɢɡɨɜɨɣ ɫɬɨɪɨɧɵ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ: 
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 𝐻  =    + ͷ    В , (5.10) 

 
  H в = ͳͳ,ͻ + Ͳ,͸ = ͳʹ,ͷ    
 
 ɒɢɪɢɧɚ ɲɢɪɨɤɢɯ ɪɹɠɟɜɵɯ ɩɟɪɟɦɵɱɟɤ: 
 
 В  ͳ,ͳ , (5.11) 
 
 ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɲɢɪɢɧɚ ɪɹɠɚ ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɫɨɫɬɚɜɥɹɟɬ:  
 
 B = ͳ,ͳ  ͳ͵,Ͳʹ = ͳͶ,͵   
 
ɒɢɪɢɧɚ ɪɹɠɚ ɫ ɧɢɡɨɜɨɣ ɫɬɨɪɨɧɵ ɫɨɫɬɚɜɥɹɟɬ:  
 
 B = ͳ,ͳ  ͳʹ,ͷ = ͳ͵,͹ͷ    
 
 ɉɨɩɟɪɟɱɧɵɟ ɩɟɪɟɦɵɱɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɜɢɞɟ ɝɪɭɧɬɨɜɨɣ ɧɚɫɵɩɢ. 
 ȼɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɫɨɫɬɚɜɥɹɟɬ 12,4 ɦ, ɚ ɧɢɡɨɜɨɣ 11,9 ɦ. 
 ɒɢɪɢɧɚ ɩɟɪɟɦɵɱɟɤ ɩɨ ɜɟɪɯɭ ɫɨɫɬɚɜɥɹɟɬ  bɜ=6ɦ, ɡɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ ɫ 
ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ m1 = 1:2,5 ɢ ɫ ɧɢɡɨɜɨɣ m2=1:2 
 ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɲɢɪɢɧɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɨɧɢɡɭ: 
 
   = ሺ    ሻ + ሺ    ሻ +   в, (5.12) 
 
   = ሺͳʹ,Ͷ  ʹ,ͷሻ + ሺͳʹ,Ͷ  ʹሻ +  ͸ = ͸ͳ,ͺ    
 
 ɒɢɪɢɧɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɨɧɢɡɭ 
 
   = ሺ    ሻ + ሺ    ሻ +   в, (5.13) 
 
   = ሺͳͳ,ͻ  ʹ,ͷሻ + ሺͳͳ,ͻ  ʹሻ +  ͸ = ͷͻ,͸    
 
 ȼɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɫɨɫɬɚɜɥɹɟɬ 17,7 ɦ. ɇɚɣɞɟɦ 
ɲɢɪɢɧɭ ɩɟɪɟɦɵɱɤɢ ɩɨ ɧɢɡɭ: 
 
   = ሺ    ሻ + ሺ    ሻ +   в, (5.14) 
 
   = ሺͳ͹,͹  ʹ,ͷሻ + ሺͳ͹,͹  ʹሻ +  ͸ = ͺͷ,͸ͷ    
 

5.3 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 
 
 ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ ɨɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɨɜ ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɵɣ 
ɜɨɞɨɨɬɥɢɜ, ɤɨɬɨɪɵɣ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɜɨɢɯ ɫɥɭɱɚɟɜ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɨɬɥɨɜɚɧɚɯ 
ɜ ɫɤɚɥɶɧɵɯ ɢ ɩɥɨɬɧɵɯ ɝɪɭɧɬɚɯ. 
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 Ɉɬɤɚɱɤɚ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɧɚɫɨɫɚɦɢ 6ɇȾɜ-Ȼɬ-ɚ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɥɭɛɢɧɵ ɨɬɤɚɱɤɢ ɧɚɫɨɫɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɨ ɢɥɢ ɧɚ 
ɩɥɚɜɭ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɚɫɨɫɨɜ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɧɚɥɢɱɢɟɦ 
ɪɟɡɟɪɜɧɨɝɨ. ɉɨɞɚɱɚ ɞɚɧɧɨɝɨ ɧɚɫɨɫɚ ɫɨɫɬɚɜɥɹɟɬ 300 ɦ3/ɱɚɫ, ɧɚɩɨɪ 44 ɦ. 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.1. 

 
Ɋɢɫɭɧɨɤ 5.1 − ɋɯɟɦɚ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 

 
 Ɉɛɴɟɦ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ V: 
 
   = ∇   − ∇д  = ͳ͸͹,ͻ − ͳͷ͹ = ͳͲ,ͻ  , (5.15) 
 
  = ͳ͵Ͷ  ʹ͸Ͷ  ͳͲ,ͻ = ͵ͺͷͷͻͺ,Ͷ   , (5.16) 
 
 ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ ɨɬɤɚɱɤɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ: 
 
      = ሺʹ  ͵ሻ     , (5.17) 
 
      = ʹ  ͵ͺͷͷͻͺ,Ͷ = ͹͹ͳͳͻ͸,ͺ      
 
 ȼ ɫɪɟɞɧɟɦ ɫɤɨɪɨɫɬɶ ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɥɹɟɬ 0,6  /       
 ȼɪɟɦɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ: 
 

   =         , (5.18) 

  д  H   −ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ; 
     −ɫɤɨɪɨɫɬɶ ɨɬɤɚɱɤɢ; 
 
 𝐻   = ∇   − ∇д  = ͳ͸͹,ͻ − ͳͷ͹ = ͳͲ,ͻ  ; 
 

   =   ,  , = ͳͺ,ʹ  ͳͺ      
 ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ: 
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            в д                 в: 
 

   =         ,   = ͶʹͺͶͶ,͵   /     (5.19) 

 
 Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ N: 
 

 N =      ,       = ͷ,ͻͷ  ͸     (5.20) 

 
 Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɞɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɪɚɜɧɨ 6 ɲɬ., 
ɫ ɭɱɟɬɨɦ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɧɚɥɢɱɢɹ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ. 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ    ɨɱɟɪɟɞɢ 
 Ɉɛɴɟɦ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ V: 
 
   = ∇   − ∇д  = ͳ͸͹,ͻͳ − ͳͷ͹ = ͳͲ,ͻ  ; (5.21) 
 
  = ͳͶͶ  ͵͸ͺ,ͷ  ͳͲ,ͻ = ͷ͹ͺ͵ͻ͹,͸     (5.22) 
 
 ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ ɨɬɤɚɱɤɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ: 
 
      = ሺʹ  ͵ሻ       (5.23) 
 
      = ʹ  ͷ͹ͺ͵ͻ͹,͸ = ͳͳͷ͸͹ͻͷ,ʹ      
 
 ȼ ɫɪɟɞɧɟɦ ɫɤɨɪɨɫɬɶ ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɥɹɟɬ 0,6  /       
 ȼɪɟɦɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ: 
 

   =           (5.24) 

  д  H   −ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ; 
     −ɫɤɨɪɨɫɬɶ ɨɬɤɚɱɤɢ; 
 
 H   = ∇   − ∇д  = ͳ͸͹,ͻͳ − ͳͷ͹ = ͳͲ,ͻͳ  ; (5.25) 
 

   =   ,  , = ͳͺ,ʹ  ͳͺ      (5.26) 

 
 ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ: 
            в д                 в: 
 

   =         ,   = ͸Ͷʹ͸͸,Ͷ   /     (5.27) 

 
 Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ N: 
 



88 
 

 N =      ,       = ͺ,ͻ  ͻ     (5.28) 

 
 Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɞɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɪɚɜɧɨ 9 ɲɬ., 
ɫ ɭɱɟɬɨɦ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɧɚɥɢɱɢɹ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ. 
 

5.4 Ɂɟɦɥɹɧɵɟ ɢ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ. 
 
 5.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬɥɢɱɚɟɬɫɹ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɞɪɭɝɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɟɧɢɟɦ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɨɩɪɟɞɟɥɹɸɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɵɟ ɫɪɨɤɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɫɨɨɪɭɠɟɧɢɹɦ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɤ 
ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɛɴɟɦɵ 
ɛɟɬɨɧɧɵɯ ɢ ɡɟɦɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 - Ɉɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɢ 
ɫɭɦɦɚɪɧɵɟ ɩɨ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ 
ɗɬɚɩ: Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ ɛɟɬɨɧɧɵɯ 

ɪɚɛɨɬ,     
Ɉɛɴɟɦ ɡɟɦɥɹɧɵɯ 
ɪɚɛɨɬ,     

I Ʉɨɬɥɨɜɚɧ I  ɨɱɟɪɟɞɢ 
(ɜɵɟɦɤɚ): 

1)ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ: 
313200 158300,4 

ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ I  
ɨɱɟɪɟɞɢ (ɧɚɫɵɩɶ): 

 
 236906,7 

Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ: 
313200 Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ 395207,1 

II  Ʉɨɬɥɨɜɚɧ II   ɨɱɟɪɟɞɢ 
(ɜɵɟɦɤɚ): 

ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ: 669000 477016,4 
Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ: 

669000 

ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ II   
ɨɱɟɪɟɞɢ (ɧɚɫɵɩɶ): 
 

720548,8 

Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ  

III  - 1) ɋɬɚɧɰɢɨɧɧɚɹ ɢ 
ɜɨɞɨɫɥɢɜɧɚɹ ɱɚɫɬɢ 914490  

2)Ƚɥɭɯɢɟ ɱɚɫɬɢ 121500  

Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ 808060,8  

IV - 1) Ɂɞɚɧɢɟ Ƚɗɋ 90315  

2)ɋɬɚɧɰɢɨɧɧɚɹ ɢ 
ɜɨɞɨɫɥɢɜɧɚɹ ɱɚɫɬɢ 592725  

3) Ƚɥɭɯɢɟ ɱɚɫɬɢ 47250  

Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ 730290  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1 
V - 1) ɋɬɚɧɰɢɨɧɧɚɹ ɢ 

ɜɨɞɨɫɥɢɜɧɚɹ ɱɚɫɬɢ 
325152  

  Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ 333792  
ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɪɚɛɨɬ 2854342,8 1115755,9 
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
6.1 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ 

 
 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɞɟɣɫɬɜɭɸɳɢɦ ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ), ɇɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɨɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ» ɢ, ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ 
Ɋɨɫɫɢɢ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ 
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ 
ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ 
ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  
 Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 
 ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, 
ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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 ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɨɫɭɳɟɫɬɜɥɹɸɬ: ɋɈɌ ɢ ɉɄ, ɪɟɣɞɨɜɵɟ ɛɪɢɝɚɞɵ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɩɨ ɈɌ, ɚ 
ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
 Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
 ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ 
ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
 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), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ 
(ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 
 Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ 
ɷɥɟɤɬɪɨ-,  ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, 
ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 
 ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ 
ɬɪɭɞɚ, ɢ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ 
ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 
 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 
– ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 
ɪɚɛɨɬɵ. 
 
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, 
ɪɟɦɨɧɬɭ, ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ 
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ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ 
(ɢɧɫɬɪɭɤɰɢɣ) ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  
 Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ 
ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ 
ɪɚɫɩɨɪɹɠɟɧɢɸ.  
 ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ;ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ 
ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ 
ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ 
Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ 
ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ 
ɢɥɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
 

6.2 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. 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 
 
 Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɫɟɦɢ 
ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
– ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
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– ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  
– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 
– ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 
– ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ.  
 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ 
ɥɢɰ.  
 
 Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 
– ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ;  
– ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ;  
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ 
ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
– ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 
– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ 
ɫɪɟɞɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 
 ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ  
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, 
ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ 
ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.  
 Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ 
ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
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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.  
 
 ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ Ɍɭɜɢɧɫɤɨɣ  
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ: 
˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 
ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
˗ ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɚ; 
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
˗ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
˗ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢɩɪɨɜɟɞɟɧɢɢ 
ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
˗ ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ". 
  ȼ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɜɥɟɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɪɨɮɢɥɚɤɬɢɱɟ-
ɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɛɭɞɭɬ ɫɨɡɞɚɜɚɬɶɫɹ 
ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ. 
 
 Ɉɛɴɟɤɬɵ ɜɨɞяɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧия ɧɚ ȽЭɋ 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɪɟɚɤɬɨɪɵ; 
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 – ɩɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
 

6.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
 ɋɭɯɨɛɭɡɢɦɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ Ʉɚɧ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ Ʉɪɚɟ. 
Ʉɥɢɦɚɬ ɭɱɚɫɬɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɬɟɩɥɵɦ ɥɟɬɨɦ, ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ, ɧɟɛɨɥɶɲɢɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɚɞɤɨɜ, ɜɵɩɚɞɚɸɳɢɯ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɜ ɋɭɯɨɛɭɡɢɦɫɤɨɦ ɪɚɣɨɧɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – Ɍɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ ɪɚɣɨɧɚ 
ɉɨɤɚɡɚɬɟɥɶ əɧɜ. Ɏɟɜ. Ɇɚɪɬ Ⱥɩɪ. Ɇɚɣ ɂɸɧɶ ɂɸɥɶ Ⱥɜɝ. ɋɟɧ. Ɉɤɬ. ɇɨɹɛ. Ⱦɟɤ. Ƚɨɞ 
Ⱥɛɫɨɥɸɬɧɵɣ
 ɦɚɤɫɢɦɭɦ, °
C 

5,6 6,5 17,2 31,3 34,9 37,2 36,7 36,0 30,4 24,0 14,0 6,3 37,2 

ɋɪɟɞɧɢɣ 
ɦɚɤɫɢɦɭɦ, 
°C 

−14,7 −10 −1 8,0 16,9 23,6 24,6 21,7 14,8 5,7 −4,7 −11,4 6,3 

ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, 
°C 

−20 −17 −8,4 1,0 9,6 15,4 18,3 15,4 8,6 0,9 −9,3 −17,2 −0,2 

ɋɪɟɞɧɢɣ 
ɦɢɧɢɦɭɦ, °C 

−23,4 −21 −13,7 −3,5 2,9 9,4 12,1 9,6 3,6 −2,5 −13,1 −21,2 −5,1 

Ⱥɛɫɨɥɸɬɧɵɣ 
ɦɢɧɢɦɭɦ, °C 

−50,6 −49,9 −43,9 −32,5 −12 −3,7 2,0 −2 −12 −32 −49,1 −49,9 −50,6 

ɇɨɪɦɚ 
ɨɫɚɞɤɨɜ, ɦɦ 

13,4 10 10,1 19,5 35,6 52 59,7 58,1 38,8 29,2 24 20,2 370,6 

 
 Ʉɚɧ ɛɟɪёɬ ɧɚɱɚɥɨ ɜ ȼɨɫɬɨɱɧɨɦ ɋɚɹɧɟ, ɧɚ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɚɯ ɝɨɪɧɨɝɨ 
ɦɚɫɫɢɜɚ Ʉɚɧɫɤɨɝɨ Ȼɟɥɨɝɨɪɶɹ, ɩɨɫɥɟ ɫɥɢɹɧɢɹ ɝɨɪɧɵɯ ɪɟɤ Ⱦɢɤɢɣ Ʉɚɧ ɢ Ɍɢɯɢɣ 
Ʉɚɧ, ɩɟɪɟɫɟɤɚɟɬ Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɭɸ ɤɨɬɥɨɜɢɧɭ ɢ ɸɠɧɵɟ ɨɬɪɨɝɢ ȿɧɢɫɟɣɫɤɨɝɨ 
ɤɪɹɠɚ. ȼɩɚɞɚɟɬ ɜ ȿɧɢɫɟɣ ɜ 108 ɤɦ ɫɟɜɟɪɧɟɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. Ⱦɥɢɧɚ ɪɟɤɢ 
— 629 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɡɚɛɨɪɚ — 36 900 ɤɜ. ɤɦ, ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ 
288 ɦ³/ɫ. ɉɚɞɟɧɢɟ ɨɬ ɢɫɬɨɤɨɜ (Ⱦɢɤɢɣ Ʉɚɧ) ɞɨ ɭɫɬɶɹ ɨɤɨɥɨ 1 350 ɦ.. 
 Ƚɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɮɨɧ ɜ ɫɬɜɨɪɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɭɫɥɨɜɥɟɧ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɦɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɦɢ ɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ 
ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɝɨɪɨɞɨɜ ɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ɂɡ-ɡɚ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɫɛɪɨɫɚ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɚɦɨɨɱɢɳɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɫɬɜɨɪɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɧɢɡɤɚɹ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɧɢɬɪɚɬɨɜ, ɧɢɬɪɢɬɨɜ, ɮɨɫɮɚɬɨɜ, ɨɛɳɟɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ. ɉɨɷɬɨɦɭ 
ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɡɧɚɱɟɧɢɣ ɉȾɄ. 
 Ɋɚɫɬɢɬɟɥɶɧɵɣ ɢ ɠɢɜɨɬɧɵɣ ɦɢɪ ɭɱɚɫɬɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɢɩɢɱɟɧ ɞɥɹ 
ɟɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ. ȼ Ʉɪɚɫɧɨɹɪɫɤɨɦ Ʉɪɚɟ ɫɜɵɲɟ 400 ɜɢɞɨɜ 
ɩɬɢɰ, ɛɨɥɟɟ 50 ɜɢɞɨɜ ɪɵɛ, ɫɜɵɲɟ 90 ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ. 
 ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɠɢɜɨɬɧɨɦɭ ɦɢɪɭ: ɨɪɧɢɬɨɮɚɭɧɟ ɢ ɬɟɪɢɨɮɚɭɧɟ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɢɡ-ɡɚ ɩɪɨɜɨɞɹɳɢɯɫɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɲɭɦɨɜɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ. 
 ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ  ɪɟɤɢ Ʉɚɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ 
ɜɢɞɚɦɢ: ɳɭɤɚ, ɨɤɭɧɶ, ɩɥɨɬɜɚ, ɭɤɥɟɣɤɚ, ɧɚɥɢɦ, ɟɥɟɰ, ɫɨɪɨɝɚ, ɩɟɫɤɚɪɶ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ʉɚɧ 
ɧɚ ɭɱɚɫɬɤɟ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ ɪɚɣɨɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ ɜɵɫɲɟɣ 
ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BC%D0%B5%D1%82%D1%80
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 ȼɨɡɞɟɣɫɬɜɢɟ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 
 
 ɉɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ:  

 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɥɟɫɨɫɜɨɞɤɚ);  
 ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɟ ɪɚɛɨɬɵ; 
  ɛɭɪɨɜɵɟ ɪɚɛɨɬɵ; 
 ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ; 
  ɪɚɡɪɚɛɨɬɤɚ ɤɚɪɶɟɪɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ;  
 ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɵɯ ɢ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɯɨɡɹɣɫɬɜ; 
  ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɢɤɢ; 
 ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ 
ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɋɉ ɨɬ 01.07.1985 № 3907 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» 
 Ɉɧɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
1. ɩɟɪɟɧɨɫ ɢɥɢ ɢɧɠɟɧɟɪɧɭɸ ɡɚɳɢɬɭ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ; 
2. ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ; 
3. ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 
  ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɩɨɩɚɞɚɸɬ ɠɢɥɵɟ ɫɬɪɨɟɧɢɹ, ɜ 
ɱɢɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɨɫɧɨɜɧɵɦɢ ɹɜɥɹɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɥɟɫɨɫɜɨɞɤɟ – ɨɱɢɫɬɤɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ 
ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 01.07.1985 №3907-85 ɞɥɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ ɦɟɧɟɟ 6, ɚ ɬɚɤ ɠɟ ɞɥɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ёɦɤɨɫɬɶɸ 
ɞɨ 10 ɦɥɧ. ɦ3 ɥɟɫɨɫɜɨɞɤɚ ɢ ɥɟɫɨɨɱɢɫɬɤɚ ɨɛɹɡɚɬɟɥɶɧɚ ɧɚ ɜɫɟɣ ɡɚɬɚɩɥɢɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ; ɥɟɫɨɫɜɨɞɤɚ ɢ ɥɟɫɨɨɱɢɫɬɤɚ ɨɛɹɡɚɬɟɥɶɧɚ ɬɚɤɠɟ ɜ ɩɪɟɞɟɥɚɯ 
ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ; ɟɫɥɢ ɞɪɟɜɟɫɧɵɟ ɨɫɬɚɬɤɢ ɩɪɢ 
ɥɟɫɨɨɱɢɫɬɤɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢɥɢ ɜɵɜɟɡɟɧɵ, ɬɨ ɨɧɢ ɫɠɢɝɚɸɬɫɹ 
ɧɚ ɦɟɫɬɟ ɛɟɡ ɨɫɬɚɜɥɟɧɢɹ ɧɟɞɨɠɟɝɨɜ. 
 
 ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɜɹɡɚɧɨ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ. 
 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: 
1) Ⱦɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ  
2) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ  
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3) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧёɧɧɵɟ ɱёɪɧɵɟ ɦɟɬɚɥɥɵ  
 
 Ⱦɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ, ɚ ɬɚɤɠɟ ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ – 
ɩɟɪɟɩɥɚɜɤɭ. 
 
 ɉɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɩɪɢ: 
 ɋɛɪɨɫɟ ɫɬɨɱɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɪɟɧɚɠɧɵɯ, ɜɨɞ ɫ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɩɪɢɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɳɚɞɤɢ Ƚɗɋ; 
 ȼɵɛɪɨɫɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɨɬ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ: ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ, 
ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ; ɨɬ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɩɟɪɢɨɞ ɢɯ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɨɩɪɨɛɵɜɚɧɢɹ; 
 ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɤɭɳɢɯ 
ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ: ɨɬɯɨɞɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɩɪɨɦɚɫɥɟɧɧɨɣ 
ɜɟɬɨɲɢ, ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɨɬ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 
 
 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɨɝɨ 
ɨɛɴɟɤɬɚ – ɪɟɤɢ Ʉɚɧ, ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɨɬɯɨɞɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2: 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɬ ɜɨɡɞɟɣɫɬɜɢɣ. 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɋɪɨɤ 

ɢɫɩɨɥɧɟɧɢɹ 
1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ  
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ 

ɚɬɦɨɫɮɟɪɭ 
1 ɪɚɡ ɜ 5 ɥɟɬ 

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ 
ɢɯ ɪɚɡɦɟɳɟɧɢɟ 

1 ɪɚɡ ɜ 5 ɥɟɬ 

1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ ɜɟɳɟɫɬɜ 
ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 

1 ɪɚɡ ɜ 5 ɥɟɬ 

1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 1 ɪɚɡ ɜ 5 ɥɟɬ 
1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 1 ɪɚɡ ɜ 5 ɥɟɬ 
1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ 

ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪ. Ʉɚɧ 
1 ɪɚɡ ɜ 5 ɥɟɬ 

1.7 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɨɪɝɚɧɵ Ɋɨɫɝɨɫɫɬɚɬɚ ɮɨɪɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɨɬɱёɬɧɨɫɬɢ 2-Ɍɉ(ɜɨɡɞɭɯ), 2-Ɍɉ(ɜɨɞɚ),  2-Ɍɉ(ɨɬɯɨɞɵ), 2-Ɉɋ 

ȿɠɟɝɨɞɧɨ 

1.8 Ɋɚɫɱёɬ ɢ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ȿɠɟɤɜɚɪɬɚɥɶɧɨ 
1.9 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ȿɠɟɝɨɞɧɨ 
1.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɉɨɫɬɨɹɧɧɨ 
2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ  
2.1 Ɇɨɞɟɪɧɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɡɚɦɟɧɨɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɦɟɧɶɲɢɦɢ ɲɭɦɨɜɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɉɪɢ 
ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɋɪɨɤ 

ɢɫɩɨɥɧɟɧɢɹ 
2.2 ɉɟɪɟɧɨɫ ɲɭɦɨɩɪɨɢɡɜɨɞɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɨɤ ɜ ɡɚɤɪɵɬɵɟ 

ɩɨɦɟɳɟɧɢɹ 
ɉɪɢ 
ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

2.3 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɉɪɢ 
ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

2.4 Ɉɛɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ əɪɨɫɥɚɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɢɫɬɟɦɨɣ ɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, 
ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ 

ɉɨɫɬɨɹɧɧɨ 

3 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ  
3.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ ɉɨɫɬɨɹɧɧɨ 
3.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɨɥɢɝɨɧɚɯ ɉɨɫɬɨɹɧɧɨ 
3.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱёɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ 

ɩɪɨɞɭɤɰɢɢ 
ɉɨɫɬɨɹɧɧɨ 

3.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɉɨɫɬɨɹɧɧɨ 
3.5 ɍɱёɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ ɠɭɪɧɚɥɚɯ ɉɨɫɬɨɹɧɧɨ 
3.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɪɚɧɢɰɟ ɫɚɧɢɬɚɪɧɨ-

ɡɚɳɢɬɧɨɣ ɡɨɧɵ 
ȿɠɟɝɨɞɧɨ 

3.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ ȿɠɟɝɨɞɧɨ 
3.8 ȼɜɟɞɟɧɢɟ ɭɱёɬɚ ɨɛɴёɦɚ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪ.Ʉɚɧ ɉɨɫɬɨɹɧɧɨ 
3.9 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɪ. Ʉɚɧ ɢ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ȿɠɟɝɨɞɧɨ 

3.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɪ.Ʉɚɧ ɢ 
ɋɭɯɨɛɭɡɢɦɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɢɯ ɜɨɞɨɨɯɪɚɧɧɵɦɢ ɡɨɧɚɦɢ 

ȿɠɟɝɨɞɧɨ 

3.11 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɪ.Ʉɚɧ ɉɨɫɬɨɹɧɧɨ 
3.12 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɉɨɫɬɨɹɧɧɨ 

3.13 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, 
ɢɦɟɸɳɢɯ ɬɜёɪɞɨɟ ɩɨɤɪɵɬɢɟ 

ɉɨɫɬɨɹɧɧɨ 

4 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ  
4.1 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ əɪɨɫɥɚɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɉɨɫɬɨɹɧɧɨ 
2.1 Ɇɨɞɟɪɧɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɡɚɦɟɧɨɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɦɟɧɶɲɢɦɢ ɲɭɦɨɜɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɉɪɢ 
ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

 
 ȼɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɡɞɚɧɨ ɫ ɰɟɥɶɸ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ  ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɨɪɨɞɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɩɭɫɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɚɧɢɬɚɪɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɪ. Ʉɚɧ  ɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 Ɋɟɠɢɦ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɧɚɤɥɚɞɵɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɫɜɨɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɱɟɪɬɟ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ: 
 ɜ ɝɪɚɧɢɰɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɡɚɩɪɟɳɚɟɬɫɹ ɫɛɪɨɫ ɫɬɨɱɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɞɪɟɧɚɠɧɵɯ, ɜɨɞ; 
 ɜ ɝɪɚɧɢɰɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɡɚɩɪɟɳɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɨɛɴɟɤɬɨɜ 
ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ; 
 ɜ ɝɪɚɧɢɰɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɡɚɩɪɟɳɚɟɬɫɹ ɞɜɢɠɟɧɢɟ ɢ ɫɬɨɹɧɤɚ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɤɪɨɦɟ ɫɩɟɰɢɚɥɶɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ), ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɢɯ ɞɜɢɠɟɧɢɹ ɩɨ ɞɨɪɨɝɚɦ ɢ ɫɬɨɹɧɤɢ ɧɚ ɞɨɪɨɝɚɯ ɢ ɜ ɫɩɟɰɢɚɥɶɧɨ 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ; 
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 ɜ ɝɪɚɧɢɰɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɞɨɩɭɫɤɚɸɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ 
ɫɨɨɪɭɠɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɨɯɪɚɧɭ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɡɚɫɨɪɟɧɢɹ ɜɨɞ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɨɞɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 16 ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 10 
ɚɩɪɟɥɹ 2007ɝ. №219 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɨɛ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ»: 
 
 ɜɟɞɭɬ ɭɱɟɬ ɨɛɴɟɦɚ ɡɚɛɨɪɚ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢɡ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ 
ɨɛɴɟɦɚ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɪɟɧɚɠɧɵɯ ɜɨɞ, ɢɯ ɤɚɱɟɫɬɜɚ; 
 ɜɟɞɭɬ ɪɟɝɭɥɹɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ (ɢɯ 
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ) ɢ ɢɯ ɜɨɞɨɨɯɪɚɧɧɦɢ ɡɨɧɚɦɢ; 
 ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɨɪɝɚɧɵ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ 
ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫɜɟɞɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɝɨ ɭɱɟɬɚ ɢ 
ɧɚɛɥɸɞɟɧɢɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɮɨɪɦɨɣ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ (1 
ɪɚɡ ɜ ɤɜɚɪɬɚɥ, 1 ɪɚɡ ɜ ɝɨɞ); 
  



100 
 

7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ;  
 – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  
 –ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ; 
 – ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɭɟɦɨɝɨ ɞɨɯɨɞɚ (ɑȾȾ); 
 – ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ (ȼɇȾ). 
 

7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
 ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɟɧɞɚɪɧɵɦ 
ɩɥɚɧɨɦ ɜ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɋɭɦɦɚ ɭɞɟɥɶɧɵɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɋɭɯɨɛɭɡɢɦɫɤɨɣ 
Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 60392,5 ɪɭɛ./ɤȼɬ 
 ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɮɨɪɦɢɪɭɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɚɪɢɮɚ 
ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɨɛɴɟɦɚ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɪɢ ɷɬɨɦ 
ɭɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. 
 ɋɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɊɎ (ȽɄ ɊɎ, ɫɬ. 539), 
ɪɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɚɛɨɧɟɧɬɭ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɦɤɚɯ 
ɞɨɝɨɜɨɪɚ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɡɚɤɥɸɱɟɧɧɨɝɨ ɦɟɠɞɭ ɚɛɨɧɟɧɬɨɦ ɢ 
ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɢ ɷɬɨɦ ɨɛɹɡɭɟɬɫɹ ɩɨɞɚɜɚɬɶ 
ɚɛɨɧɟɧɬɭ ɷɧɟɪɝɢɸ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɫɨɟɞɢɧɟɧɧɨɣ ɫɟɬɢ, ɚ ɚɛɨɧɟɧɬ – ɨɩɥɚɱɢɜɚɬɶ 
ɷɧɟɪɝɢɸ, ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɞɨɝɨɜɨɪɨɦ ɪɟɠɢɦ ɩɨɬɪɟɛɥɟɧɢɹ ɢ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɟɝɨ ɜɟɞɟɧɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.1. 
 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
Ƚɨɞ 2024 2025 2026 2037 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 3059,00 3059,00 3059,00 3059,00 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

6 300,00 6 300,00 6 300,00 6 300,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 
5 162 991,00 11 063 552,93 

16 964 114,
45 

20 160 252,0
0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, % 

1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, Ɇȼɬ·ɱ 

51 629,914 110 635,529 169 641,145 201 602,520 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 
5 111 361,452 

10 952 917,39
8 

16 794 473,
343 

19 958 649,4
80 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ Ɇȼɬ·ɱ 1 131,000 1 170,000 1 209,000 1 249,000 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɦɥɪɞ.ɪɭɛ. 0,482 1,068 1,692 2,077 

ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɦɥɧ.ɪɭɛ. 73,487 162,9011 258,108 316,886 
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7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ 
[1,ɉɪɢɤɚɡɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9] ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɋɚɫɯɨɞɵ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɜɚɪɢɚɧɬɨɜ. 
 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 ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɹɬɵ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) –0,02%; 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 
 Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɊɭɫȽɢɞɪɨ 2017 
ɝɨɞɚ. 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 
 
Ɍɚɛɥɢɰɚ 7.3 - Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

 
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ.ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ʉɚɧ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.4. 

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

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 102,9 84, 329 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 159,3 130, 550 

ɂɬɨɝɨ 262,2 214, 879 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ȼɟɥɢɱɢɧɚ, 
ɦɥɧ. ɪɭɛ. 

ɈȺɈ «ɋɈ-ȿɗɋ» 138,81 ɬɵɫ. ɪɭɛ ɡɚ 1 Ɇȼɬ 88, 35 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 1,191 ɬɵɫ. ɪɭɛ ɡɚ 1 Ɇȼɬ·ɱ 14, 79 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,318 ɬɵɫ. ɪɭɛ ɡɚ 1 Ɇȼɬ·ɱ 4, 29 

ɂɬɨɝɨ - 107, 43 
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Ɍɚɛɥɢɰɚ 7.4 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
 ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 

 
Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ 
ɫɪɟɞɫɬɜ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ 
ɢɯ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ƚɗɋ. 
 ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 – ɇȾɋ-18%ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 

0% 0% 

33% 

0% 

17% 

50% 

А̥о̬т̛̚а̶̛о̦̦ые отч̛̭ле̛̦́ 

Ра̵̭оды ̦а ̭т̬а̵о̏а̛̦е 

Эк̭плуата̶̛о̦̦ые ̚ат̬аты 

Ра̵̭оды ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏ 

Ра̵̭оды ̦а у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥па̛̦̜ 

Нало̐ ̦а ̏оду 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 ɝ. 2025 ɝ. 2026 ɝ. 2027 ɝ. 2028 ɝ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 0, 116 0, 116 0, 116 0, 116 0, 116 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 0, 934 0, 930 0, 920 0, 911  0, 901 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 214,879 460,455 706,030 839,051 839,051 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɬɵɫ. 
ɪɭɛ. 18,800 18,604 18,408 18,212 18,016 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. 
ɪɭɛ. 107,430 219,572 328,223 383,150 383,150 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 318,240 318,240 318,240 318,240 318,240 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 0,642 0,999 1,354 1,542 1,542 
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 – ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
 – ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
 ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.5. 
 
Ɍɚɛɥɢɰɚ 7.5 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
7.4 ɉɪɢɛɵɥɶ 

 
 ɉɪɢɛɵɥɶ – ɷɬɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ ɷɬɢɯ 
ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ.  
 əɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɹɜɥɹɟɬɫɹɩɪɢɛɵɥɶ. Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 7.6. 
 
Ɍɚɛɥɢɰɚ 7.6 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
 Ƚɪɚɮɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɛɵɥɢ ɩɨ ɝɨɞɚɦ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɩɪɨɟɤɬɚ 
ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
 

ɇɚɥɨɝɢ 2024 2025 2026 2027 2028 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɪɞ.ɪɭɛ. 2,778 4,884 6,623 7,000 7,288 

ɇȾɋ, ɦɥɪɞ.ɪɭɛ. 2,307 3,8866 5,191 5,463 5,666 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ.. 0, 247 0,244 0,242 0,239 0,237 

ɂɬɨɝɨ, ɦɥɪɞ.ɪɭɛ 5,085 8,770 11,815 12,464 12,955 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
2026 2027 2028 2029 2030 2031 2032 2033 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ, 
ɦɥɧ. ɪɭɛ. 22,205 23,113 24,025 24,781 25,651 26,658 27,505 28,489 
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Ɋɢɫɭɧɨɤ 7.2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɛɵɥɢ ɩɨ ɝɨɞɚɦ, ɦɥɪɞ. ɪɭɛ 

 
7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
 Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9). 
 

7.6Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ : 
 «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. 
(ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9); 
 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-
1/20-113; 
 «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. 
 Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɮɢɪɦɵ «ProjectExpert». Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
 – ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 23 ɝɨɞɚ. 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 76 ɦɟɫɹɰɟɜ. 
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 – ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ 
ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ 
ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ (2017 ɝɨɞ 2 ɤɜɚɪɬɚɥ). 
 ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
ɉɪɨɝɧɨɡɧɵɟ ɬɚɪɢɮɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1]. 
 ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 
 ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ 
ɜɫɟ ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ 
ɭɱɚɫɬɧɢɤɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɋɭɯɨɛɭɡɢɦɫɤɚɹ Ƚɗɋ. 
 Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɋɢɛɢɪɢ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[1]. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 
 

7.7Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
 ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 
 Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɹɬɫɹɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.7. 
 
Ɍɚɛɥɢɰɚ 7.7 - ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

 
 

7.8 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
 ɐɟɥɶ ɪɚɫɱɟɬɚ - ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɨɬɩɭɫɤɧɨɝɨ ɬɚɪɢɮɚ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ Ƚɗɋ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɟɨɛɯɨɞɢɦɭɸ ɧɨɪɦɭ ɞɨɯɨɞɧɨɫɬɢ ɧɚ 

Ƚɨɞɵ 2024 2025 2026 2027 2028 
ɇɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɪɞ. 
ɪɭɛ. 

5,512 9,197 12,240 12,890 13,382 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɪɞ. ɪɭɛ. 5,403 9,088 12,133 12,782 13,273 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 0,247 0,244 0,240 0,239 0,236 
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ɡɚɬɪɚɬɵ Ɂɚɤɚɡɱɢɤɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɫ ɩɨɡɢɰɢɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 
 Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ.ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ. 
 ɉɨɤɚɡɚɬɟɥɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.8. 
 
Ɍɚɛɥɢɰɚ 7.8- ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ 

 
 
 
 
 
 

 
7.9Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
 Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 
 ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 
 – ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɟɤɬɭ; 
 – ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 – ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
 Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ, ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ PI ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 7.3, 7.4 ɢ 7.5. 
 

 
Ɋɢɫɭɧɨɤ 7.3– ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɧɚ PI 

0

100000000

200000000

300000000

400000000

500000000

600000000

-30 -20 -10 0 10 20 30

ɂ
ɧɞ

ɟɤ
ɫ 

ɩɪ
ɢɛ

ɵ
ɥɶ

ɧɨ
ɫɬ

ɢ 
P

I 

Ɉɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ, % 

ɉɨɤɚɡɚɬɟɥɶ ȼɟɥɢɱɢɧɚ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ, ɦɟɫ 76 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ·ɱ 0,20 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ, ɦɥɪɞ. ɪɭɛ. 50,89 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 1,23 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 60392,5 



107 
 

 

 
Ɋɢɫɭɧɨɤ 7.4– ȼɥɢɹɧɢɟ ɰɟɧɵɫɛɵɬɚ ɧɚ PI 

 

 
Ɋɢɫɭɧɨɤ 7.5– ȼɥɢɹɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɧɚ PI 

 
 ɍɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬ ɜɟɥɢɱɢɧɭ PI. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ 
ɪɟɚɥɢɡɚɰɢɢ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ PIɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
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8 ɉɨɜɟɞɟɧɢɟ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɜ ɫɭɪɨɜɵɯ 
ɭɫɥɨɜɢɹɯ ɧɚ ɩɪɢɦɟɪɟ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 

 
 ɋɬɨɥɛɱɚɬɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɟɡɤɟ ɩɥɨɬɢɧɵ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɬɨɥɛɵ, ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɨɫɢ ɩɥɨɬɢɧɵ. ɉɪɢɦɟɧɹɟɬɫɹ ɬɚɤɚɹ ɫɢɫɬɟɦɚ ɜ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ 
ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɛɟɬɨɧɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. 
ɋɭɪɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɢɡɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɛɨɥɶɲɢɦɢ ɢɯ ɫɭɬɨɱɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ. ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɩɪɢɦɟɧɹɥɢ ɬɨɧɤɢɟ ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ, ɤɨɬɨɪɵɟ 
ɡɚɬɟɦ ɰɟɦɟɧɬɢɪɨɜɚɥɢɫɶ, ɬɟɦ ɫɚɦɵɦ ɞɟɥɚɹ ɫɨɨɪɭɠɟɧɢɟ ɦɨɧɨɥɢɬɧɵɦ. Ⱦɚɧɧɵɟ 
ɩɨ ɩɥɨɬɢɧɚɦ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɬɨɥɛɱɚɬɭɸ ɪɚɡɪɟɡɤɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 - ɉɥɨɬɢɧɵ ɢɦɟɸɳɢɟ ɫɬɨɥɛɱɚɬɭɸ ɪɚɡɪɟɡɤɭ 

ɉɥɨɬɢɧɚ ɑɢɫɥɨ ɫɬɨɥɛɨɜ 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 
Ɇɚɦɚɤɚɧɫɤɚɹ Ƚɗɋ 3 -4°ɋ 

Ȼɪɚɬɫɤɚɹ Ƚɗɋ 6 -2,6°ɋ 
ɍɫɬɶ-ɂɥɢɦɫɤɚɹ 5 -3,9°ɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 8 +0,4°ɋ 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ 4 -1,8°ɋ 

 
 ɋɬɨɥɛɱɚɬɚɹ ɪɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ, ɹɜɥɹɹɫɶ ɝɥɚɜɧɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ 
ɦɟɪɨɩɪɢɹɬɢɟɦ, ɭɜɟɥɢɱɢɜɚɸɳɢɦ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ, ɚ ɬɚɤ 
ɠɟ ɞɚɸɳɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɠɚɬɢɹ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɜ 
ɧɢɠɧɟɣ ɱɚɫɬɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɭɯɭɞɲɢɬɶ ɦɨɧɨɥɢɬɧɨɫɬɶ ɩɪɨɮɢɥɹ ɢɡ-ɡɚ 
ɫɟɡɨɧɧɨɣ ɧɟɦɨɧɨɥɢɬɧɨɫɬɢ.  
 ɋɟɡɨɧɧɚɹ ɧɟɦɨɧɨɥɢɬɧɨɫɬɶ – ɷɬɨ ɪɚɫɤɪɵɬɢɟ ɲɜɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɟɡɨɧ, 
ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ.  
 Ɋɚɫɤɪɵɬɢɟ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɜɥɢɹɟɬ ɧɚ ɇȾɋ ɩɥɨɬɢɧɵ, ɬɚɤ ɤɚɤ ɢɡ-ɡɚ ɪɚɫɤɪɵɬɢɹ 
ɦɟɠɫɬɨɥɛɱɚɬɨɝɨ ɲɜɚ, ɜɵɯɨɞɹɳɟɝɨ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ, ɜ ɝɥɭɛɢɧɟ ɛɟɬɨɧɧɨɝɨ 
ɦɚɫɫɢɜɚ ɧɚɪɭɲɚɟɬɫɹ ɦɨɧɨɥɢɬɧɵɣ ɩɪɨɮɢɥɶ, ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ 
ɫɨɤɪɚɳɟɧɧɵɦ ɫɟɱɟɧɢɟɦ. ɑɬɨ ɢ ɫɥɭɱɢɥɨɫɶ ɧɚ ɍɫɬɶ-ɂɥɢɦɫɤɨɣ ɩɥɨɬɢɧɟ, ɤɨɝɞɚ 
ɢɡ-ɡɚ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɛɟɬɨɧɚ ɪɚɫɤɪɵɥɫɹ ɦɟɠɫɬɨɥɛɱɚɬɵɣ ɲɨɜ II -III , 
ɜɵɯɨɞɹɳɢɣ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ. ɂɡ-ɡɚ ɪɟɡɤɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɪɚɛɨɱɟɝɨ ɫɟɱɟɧɢɹ 
(ɩɥɨɬɢɧɚ ɥɢɲɢɥɚɫɶ ɩɨɞɞɟɪɠɤɢ ɫ ɧɢɡɨɜɨɜɣ ɫɬɨɪɨɧɵ) ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ 
ɪɚɫɤɪɵɥɢɫɶ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɟɠɛɥɨɱɧɵɟ ɲɜɵ ɢ ɧɚɱɚɥɚɫɶ ɮɢɥɶɬɪɚɰɢɹ. ɗɬɢ 
ɪɚɫɤɪɵɬɢɹ ɫɟɣɱɚɫ ɢɦɟɸɬ ɫɟɡɨɧɧɵɣ ɯɚɪɚɤɬɟɪ. 
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8.1 ɉɨɜɟɞɟɧɢɟ ɲɜɚ I-II 
 
 Ʉɨɧɬɪɨɥɶ ɪɚɫɤɪɵɬɢɹ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ, ɜɵɯɨɞɹɳɢɯ ɧɚ ɧɢɡɨɜɭɸ 
ɝɪɚɧɶ ɝɪɚɧɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɄɂȺ, ɬɚɤ ɤɚɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɤɨɧɬɪɨɥɶ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɳɟɥɟɦɟɪɨɜ ɜ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɚɯ 
ɜɵɯɨɞɹɳɢɯ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ. 
 Ɇɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ 
ɩɥɨɬɢɧɵ, ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɱɢɧɚɸɬ ɪɚɫɤɪɵɜɚɬɶɫɹ ɧɚ ɧɚɱɚɥɶɧɨɣ 
ɫɬɚɞɢɢ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɰɟɦɟɧɬɢɪɨɜɚɥɢɫɶ ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ (ɜɵɲɟ 
ɨɬɦɟɬɤɢ 500ɦ. ɷɬɨ +5°ɋ, ɚ ɧɢɠɟ ɨɬɦɟɬɤɢ 500ɦ. - +7°ɋ). 
 ȼɟɥɢɱɢɧɚ ɪɚɫɤɪɵɬɢɹ ɦɟɠɫɬɨɥɛɱɚɬɨɝɨ ɲɜɚ, ɜɵɯɨɞɹɳɟɝɨ ɧɚ ɧɢɡɨɜɭɸ 
ɝɪɚɧɶ ɩɥɨɬɢɧɵ ɩɨ ɝɥɭɛɢɧɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 1,32 ɦɦ. ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɞɨ 0,01 ɦɦ ɧɚ ɝɥɭɛɢɧɟ 15 ɦɟɬɪɨɜ. 
 ɉɨɪɹɞɨɤ ɪɚɫɤɪɵɬɢɹ ɲɜɨɜ ɬɚɤɨɜ: ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɜɵ 
ɪɚɫɤɪɵɜɚɸɬɫɹ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɜ ɝɥɭɛɢɧɟ ɦɚɫɫɢɜɚ ɲɜɵ ɨɫɬɚɸɬɫɹ 
ɡɚɤɪɵɬɵɦɢ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɤɪɵɬɢɟ ɲɜɚ ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɹɧɜɚɪɶ – ɮɟɜɪɚɥɶ. ȼ ɷɬɨɬ ɦɨɦɟɧɬ ɲɨɜ ɜ ɝɥɭɛɢɧɟ ɦɚɫɫɢɜɚ ɬɨɠɟ 
ɧɚɱɢɧɚɟɬ ɪɚɫɤɪɵɜɚɬɶɫɹ. ɂɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, 
ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɨɜ ɧɚɱɢɧɚɟɬ ɡɚɤɪɵɜɚɬɶɫɹ, ɚ ɪɚɫɤɪɵɬɢɟ ɜ ɝɥɭɛɢɧɟ 
ɦɚɫɫɢɜɚ (ɞɨ 15 ɦɟɬɪɨɜ) ɧɚɱɢɧɚɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢɡ-ɡɚ ɜɨɥɧɵ ɯɨɥɨɞɚ 
ɩɪɨɧɢɤɚɸɳɟɣ ɜ ɝɥɭɛɶ ɦɚɫɫɢɜɚ, ɢ ɡɚɤɪɵɜɚɸɬɫɹ ɥɢɲɶ ɩɪɢ ɧɚɛɨɪɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɧɚɢɛɨɥɶɲɟɝɨ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 

8.2 ɉɟɪɢɨɞ ɢ ɜɟɥɢɱɢɧɚ ɪɚɫɤɪɵɬɢɹ ɲɜɨɜ 
 

 ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɩɟɪɢɨɞ ɫɪɚɛɨɤɢ-ɧɚɩɨɥɧɟɧɢɹ 2005-
2006 ɝɨɞɚ. 
 ɋɟɤɰɢɹ 45, ɲɨɜ I-II  ɨɬɦɟɬɤɚ 468ɦ. 
 ɇɚ ɪɢɫɭɧɤɟ 8.1 ɜ ɫɟɤɰɢɢ 45 ɧɚ ɨɬɦɟɬɤɟ 468(ɞɧɟɜɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ) 
ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɪɚɫɤɪɵɬɢɹ ɲɜɚ, ɝɪɚɮɢɤ ɍȼȻ, ɚ ɬɚɤ ɠɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɭ. ɉɪɢ ɧɟɪɚɛɨɬɚɸɳɟɦ ɜɨɞɨɫɥɢɜɟ ɲɨɜ I-II  ɨɬɤɪɵɜɚɟɬɫɹ ɜ 
ɫɟɧɬɹɛɪɟ – ɨɤɬɹɛɪɟ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɫɪɚɛɨɬɤɢ. Ɇɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɤɪɵɬɢɹ 
(1,32ɦɦ.) ɲɨɜ ɞɨɫɬɢɝɚɟɬ ɜ ɮɟɜɪɚɥɟ – ɦɚɪɬɟ, ɩɪɢ ɨɬɦɟɬɤɚɯ ɍȼȻ ɛɥɢɡɤɢɯ ɤ 
ɍɆɈ.  
 ɉɪɢ ɪɚɛɨɬɚɸɳɟɦ ɜɨɞɨɫɥɢɜɟ ɢɡ-ɡɚ ɨɛɨɝɪɟɜɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɜɨɞɨɣ, ɲɨɜ 
ɧɚɱɢɧɚɟɬ ɪɚɫɤɪɵɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜ ɞɟɤɚɛɪɟ. Ɇɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɤɪɵɬɢɹ (0,46 
ɦɦ) ɲɨɜ ɞɨɫɬɢɝɚɟɬ ɬɨɥɶɤɨ ɢɸɧɟ, ɬ.ɟ. ɭɠɟ ɩɨɫɥɟ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɱɬɨ ɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.1 - Ɋɚɫɤɪɵɬɢɟ ɲɜɚ I-II  ɫɟɤɰɢɢ 45 ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɨɬɦɟɬɤɚ 

468ɦ.) 2005-2006 ɝɨɞ 
 

 
Ɋɢɫɭɧɨɤ 8.1 - Ɋɚɫɤɪɵɬɢɟ ɲɜɚ I-II  ɫɟɤɰɢɢ 45 ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɨɬɦɟɬɤɚ 

468ɦ.) 2009-2010 ɝɨɞ 
 

 ɋɟɤɰɢɹ 46, ɲɨɜ I-II  ɨɬɦɟɬɤɚ 461ɦ. 
 ɇɚ ɪɢɫɭɧɤɟ 8.3 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɪɚɫɤɪɵɬɢɹ ɲɜɚ ɧɚ ɝɥɭɛɢɧɟ 7 ɦɟɬɪɨɜ 
ɨɬ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɝɥɭɛɢɧɟ ɦɚɫɫɢɜɚ ɲɨɜ ɧɚɱɢɧɚɟɬ ɨɬɤɪɵɜɚɬɶɫɹ ɜ 
ɧɨɹɛɪɟ. Ⱦɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɤɪɵɬɢɹ (0,5ɦɦ.) ɜ ɦɚɟ. ɩɪɢ ɍɆɈ. 



111 
 

 
Ɋɢɫɭɧɨɤ 8.3 - Ɋɚɫɤɪɵɬɢɟ ɲɜɚ I-II  ɫɟɤɰɢɢ 46 ɧɚ ɝɥɭɛɢɧɟ 7 ɦɟɬɪɨɜ ɨɬ ɞɧɟɜɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ (ɨɬɦɟɬɤɚ 461ɦ.) 
 
 ɉɨɥɧɨɟ ɪɚɫɤɪɵɬɢɟ ɲɜɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɍɆɈ, ɩɪɢ ɭɪɨɜɧɟ 
ɧɚɢɛɨɥɶɲɟɝɨ ɧɚɩɨɥɧɟɧɢɹ ɜ 2006 ɝɨɞɭ (538,95ɦ.) ɲɨɜ ɬɚɤ ɠɟ ɨɫɬɚɟɬɫɹ 
ɱɚɫɬɢɱɧɨ ɨɬɤɪɵɬɵɦ (16% ɨɬ ɩɨɥɧɨɝɨ ɪɚɫɤɪɵɬɢɹ). ɉɪɢ ɧɚɩɨɥɧɟɧɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ 525,45ɦ. ɪɚɫɤɪɵɬɢɟ ɲɜɚ ɫɨɫɬɚɜɥɹɟɬ 52%, ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɨɬɦɟɬɤɢ 530,52ɦ. 42%, ɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɬɦɟɬɤɢ 535,32ɦ. ɲɨɜ 
ɨɬɤɪɵɬ ɧɚ 38%. 
 
  ɋɟɤɰɢɹ 39, ɲɨɜ I-II  ɨɬɦɟɬɤɚ 453ɦ. 2005-2006ɝɝ. 
 ɇɚ ɪɢɫɭɧɤɟ 8.4 ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɤɪɵɬɢɟ ɲɜɚ (0,12ɦɦ.) ɨɬɦɟɱɚɟɬɫɹ ɩɪɢ 
ɨɬɦɟɬɤɟ ȼȻ 501,19ɦ., ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɢ ɍɆɈ (500,01ɦ.) ɪɚɫɤɪɵɬɢɟ 
ɫɨɫɬɚɜɥɹɟɬ 83% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɫɤɪɵɬɢɟ ɲɜɚ ɫɨɫɬɚɜɥɹɟɬ 
0,01ɦɦ. ȼ ɢɸɧɟ ɪɚɫɤɪɵɬɢɟ ɨɩɹɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɞɨɫɬɢɝɚɟɬ 0,02ɦɦ. ɩɪɢ 
ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ 535,32 ɢ ɜɵɲɟ. 
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Ɋɢɫɭɧɨɤ 8.4 - Ɋɚɫɤɪɵɬɢɟ ɲɜɚ I-II  ɫɟɤɰɢɢ 39 ɧɚ ɝɥɭɛɢɧɟ 15 ɦɟɬɪɨɜ ɨɬ ɞɧɟɜɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ (ɨɬɦɟɬɤɚ 468ɦ.) 
 

 ȼ ɬɚɛɥɢɰɟ 8.2. ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɩɨ ɪɚɫɤɪɵɬɢɸ ɲɜɨɜ ɧɚ ɪɚɡɧɵɯ 
ɝɥɭɛɢɧɚɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɍȼȻ. 
Ɍɚɛɥɢɰɚ 8.2 - Ɋɚɫɤɪɵɬɢɹ ɲɜɨɜ ɧɚ ɪɚɡɧɵɯ ɝɥɭɛɢɧɚɯ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɍȼȻ. 

ɍȼȻ Ⱦɚɬɚ 

Ɋɚɫɤɪɵɬɢɹ ɦɟɠɫɬɨɥɛɱɚɬɨɝɨ ɲɜɚ I-II , ɦɦ. 

ɇɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɨɬɦ 
468ɦ.) / % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɪɚɫɤɪɵɬɢɹ 

ɇɚ ɝɥɭɛɢɧɟ 7 ɦ. (ɨɬɦ. 
461ɦ.) .) / % ɨɬ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɤɪɵɬɢɹ 

ɇɚ ɝɥɭɛɢɧɟ 15ɦ. 
(ɨɬɦ. 453ɦ.) / % ɨɬ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɤɪɵɬɢɹ 

500  0,86 / 65% 0,48 / 96% 0,12 / 100% 
510  0,48 / 36,3% 0,4 / 80% 0,06 / 50% 
520  0,35 / 26,5% 0,31 / 62% 0,03 / 25% 
525  0,30 / 24,4% 0,26 / 52% 0,02 / 16,7% 
530  0,22 / 16,7% 0,21 / 42% 0,01 / 8,3% 
535  0,08 / 6,1% 0,19 / 38% 0,02 / 16,7% 

ɍɇɇ  0,02 / 1,5% 0,08 / 16% 0,02 / 16,7% 

 
 ɉɨ ɜɵɲɟɫɤɚɡɚɧɧɨɦɭ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɧɚɛɨɪɟ ɧɚɝɪɭɡɤɢ ɨɬ ɍɆɈ ɞɨ ɇɉɍ 
ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ ɨɫɬɚɸɬɫɹ ɨɬɤɪɵɬɵɦɢ, ɢ 
ɡɚɤɪɵɜɚɸɬɫɹ ɥɢɲɶ ɩɪɢ ɇɉɍ. Ɍɚɤ ɠɟ ɲɜɵ II -III ɢ III -IV ɰɟɦɟɧɬɢɪɨɜɚɥɢɫɶ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 7°C ɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɬɚɤɢɦ ɠɟ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɜɟɞɟɧɢɟ ɷɬɢɯ ɲɜɨɜ ɛɭɞɟɬ ɩɨɯɨɠɢɦ ɧɚ ɩɨɜɟɞɟɧɢɟ ɲɜɚ I-II . 
Ɍɚɤɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɪɚɛɨɬɚɟɬ ɧɟ ɩɨɥɧɵɦ ɪɚɛɨɱɢɦ 
ɫɟɱɟɧɢɟɦ, ɱɬɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɭɦɟɧɶɲɟɧɢɟ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɢ ɦɨɝɭɬ ɨɬɤɪɵɬɶɫɹ ɬɪɟɳɢɧɵ, ɨɛɠɚɬɵɟ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ 
ɡɨɧɵ  344-359ɦ. ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜ ɮɢɥɶɬɪɚɰɢɸ ɱɟɪɟɡ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ.  
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ɁȺɄɅɘɑȿɇɂȿ  
 
 ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 115,2 ɦɟɬɪɚ ɧɚ ɪɟɤɟ Ʉɚɧ, ɹɜɥɹɸɳɟɣɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ.  
 ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1%, ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 10% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q0,1% = 13461 ɦ3/ɫ, Q0,01% = 14743 ɦ3/ɫ, Q10% = ͳͲͺ͵͸ 
ɦ3/ɫ.  
 ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɋɭɯɨɛɭɡɢɦɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 3059 Ɇȼɬ. 
Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 234,3 ɦ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 14,5 ɦɥɪɞ.Ɇȼɬ·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:  
 Ɇɚɤɫɢɦɚɥɶɧɵɣ Hmax= 97,5 ɦ;  
 Ɋɚɫɱɟɬɧɵɣ Hɪɚɫɱ=84 ɦ;  
 ɦɢɧɢɦɚɥɶɧɵɣ Hmin= 70 ɦ.  
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ Qmax, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 4054 ɦ3/ɫ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɊɈ115-ȼ ɢ ɉɅȾ115-
ȼ ɫ ɪɚɡɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɜɨɫɶɦɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ 7,5 ɦ (ɊɈ115-ȼ-750).  
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ CȼɎ-1690/175-64 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 590,0 
Ɇȼɬ.  
 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɨɣ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ 
ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ.  
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ:  
 – ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 160 ɦ;  
 – ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ;  
 – ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ.  
 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ:  
 - ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ -247,0 ɦ;  
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- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɱɤɚ –266,2 ɦ;  
- ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – 151,1 ɦ;  
- ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ –80 ɦ;  
- ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 9;  
- ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ - 20 ɦ;  
- ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ – 115,2 ɦ;  
- ɬɨɥɳɢɧɚ ɛɵɱɤɚ – 3 ɦ;  
- ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɬɜɨɪɟ – 700 ɦ.  
  ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜɵɛɪɚɧɨ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ 
ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,33 ɢ 1,36 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤɠɟ 
ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
 – ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,2 
0ɪɭɛ/ɤȼɬ·ɱ; 
 –ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɬɚɧɰɢɢ 3,6 ɥɟɬ ɫ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɋɭɯɨɛɭɡɢɦɫɤɨɣ ȽɗC ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 3059 Ɇȼɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ. 
  



115 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, Ⱥ.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, 2005. - 174 ɫ. 

2. Ɍɢɩɨɜɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɞɟɥɢɹ ɢ ɭɡɥɵ ɫɟɪɢɹ 
1.424.3 – 7. ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɥɨɧɧɵ ɨɞɧɨɷɬɚɠɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɨɫɬɨɜɵɦɢ ɨɩɨɪɧɵɦɢ ɤɪɚɧɚɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɜɜɟɞ: 
01.05.1985 // ɋɩɪɚɜɨɱɧɚɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ «DWG». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.dwg.ru.  

3. ȽɈɋɌ 8339-84 ɍɫɬɚɧɨɜɤɢ ɦɚɫɥɨɧɚɩɨɪɧɵɟ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɬɭɪɛɢɧ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.07.1985 – Ɇɨɫɤɜɚ :ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 
2008. – 8 ɫ  

4. Ʉɚɬɚɥɨɝ «ɉɪɨɞɭɤɰɢɹ ɤɨɦɩɚɧɢɢ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
«SynergyAstana» – ɢɧɧɨɜɚɰɢɨɧɧɚɹ ɢɧɠɢɧɢɪɢɧɝɨɜɚɹ ɤɨɦɩɚɧɢɹ ɜ ɨɛɥɚɫɬɢ 
ɷɧɟɪɝɟɬɢɤɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.synergy.kz.  

5. ɋɌɈ 01.01.78-2012 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2012 – Ɇɨɫɤɜɚ : 
Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ – ɊɭɫȽɢɞɪɨ, 2012. – 307 ɫ.  

6. ȽɈɋɌ Ɋ 53866-2010 Ɋɟɥɶɫɵ ɤɪɚɧɨɜɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – 
ȼɜɟɞ. 13.09.2010 – Ɇɨɫɤɜɚ :ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2011. – 12ɫ.  

7. ȽɈɋɌ 534-78 Ʉɪɚɧɵ ɦɨɫɬɨɜɵɟ ɨɩɨɪɧɵɟ. ɉɪɨɥɟɬɵ. – ȼɡɚɦɟɧ 
ȽɈɋɌ 534-69 ;ɜɜɟɞ. 01.07.1979 – Ɇɨɫɤɜɚ : ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 
2002. – 4 ɫ.  

8. ɉɪɨɲɢɧ, Ⱥ. ɋ. Ɇɨɧɬɚɠɧɵɟ ɤɪɚɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ : ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱥ. ɋ. ɉɪɨɲɢɧ. – ɂɡɞ. 2-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇɨɫɤɜɚ : 
Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1973. – 248 ɫ.  

9. 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.  

10. ɋɉ 38.13330.2012 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.06.04-82*. – ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2011. – 112 ɫ.  

11. Ȼɨɥɶɲɚɤɨɜ, ȼ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɤɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 
ɞɥɹ ɜɭɡɨɜ / ȼ. Ⱥ. Ȼɨɥɶɲɚɤɨɜ, ɘ. Ɇ. Ʉɨɧɫɬɚɧɬɢɧɨɜ, ȼ. ɇ. ɉɨɩɨɜ, ȼ. ɘ. 
Ⱦɚɞɟɧɤɨɜ. – Ʉɢɟɜ : Ƚɨɥɨɜɧɨɟ ɢɡɞɚɬɟɥɶɫɬɜɨ ɢɡɞɚɬɟɥɶɫɤɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ «ȼɢɳɚ 
ɲɤɨɥɚ», 1977. – 280 ɫ. 129  

12. ɋɉ 23.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.02-85. – ȼɜɟɞ. 20.05.2011 – Ɇɨɫɤɜɚ : 
ɈȺɈ ɐɉɉ, 2011. – 111 ɫ.  

13. ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003. – ȼɜɟɞ. 
01.01.2013 – Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2012. – 40 ɫ.  



116 
 

14. ɋɉ 41.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.08-
87. – ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2012. – 69 ɫ.  

15. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. ɑɚɫɬɶ 2 : ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / Ʌ. 
ɇ. Ɋɚɫɫɤɚɡɨɜ [ɢ ɞɪ.]. – Ɇɨɫɤɜɚ : ɂɡɞɚɬɟɥɶɫɬɜɨ Ⱥɫɫɨɰɢɚɰɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɜɭɡɨɜ, 2008. – 528 ɫ.  

16. ȽɈɋɌ 23119-78 Ɏɟɪɦɵ ɫɬɪɨɩɢɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɫɜɚɪɧɵɟ ɫ 
ɷɥɟɦɟɧɬɚɦɢ ɢɡ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ – ȼɜɟɞ. 
28.04.1978 – Ɇɨɫɤɜɚ :ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2011. – 12ɫ.  

17. Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ 
ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

18. ɉɈɌɊ Ɇ-016-2013 ɊȾ 153-34.0-03.150-00. Ɇɟɠɨɬɪɚɫɥɟɜɵɟ 
ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɨɬ 24.07.2013 N 328ɧ // ɋɩɪɚɜɨɱɧɚɹ 
ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru.  

19. ɊȾ153.-34.0-03.301-00. ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɨɬ 21.12.99 N 20/2-
3/3806 // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

20. Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɨɮɢɰ. ɬɟɤɫɬ. – Ɇɨɫɤɜɚ : 
Ɇɚɪɤɟɬɢɧɝ, 2001. – 39 ɫ.  

21. Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. 
ɡɚɤɨɧ ɨɬ 10.01.2002 N 7-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ 
ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

22. 24.Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
:ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 04.05.1999 N 96-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

23. Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
:ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 24.06.1998 N 89-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

24. Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 
13.12.1996 N 52-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

25. Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] :ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 14.03.1995 N 33-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 130  

26. 28.Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 30.03.1999 N 52-ɎɁ // 
ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru.  



117 
 

27. Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ[ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] :ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 23.12.2003 N 186-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

28. Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. ɡɚɤɨɧ 
ɨɬ 16.05.2008 N 75-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru.  

29. Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 06.12.2007 N 333-ɎɁ // 
ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru.  

30. Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɨɮɢɰ. ɬɟɤɫɬ. – Ɇɨɫɤɜɚ 
: Ɇɚɪɤɟɬɢɧɝ, 2008. – 55 ɫ.  

31. ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɨɮɢɰ. ɬɟɤɫɬ. – Ɇɨɫɤɜɚ : 
Ɇɚɪɤɟɬɢɧɝ, 2008. – 42 ɫ.  

32. Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɨɮɢɰ. ɬɟɤɫɬ. – Ɇɨɫɤɜɚ : 
Ɇɚɪɤɟɬɢɧɝ, 2008. – 45 ɫ.  

33. ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016 – 2041 ɝɝ. 
(ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2016 ɝ. №92), 2008 – 14 ɫ.  

34. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. – 
ȼɜɟɞ. 07.02.2000 – Ɇɨɫɤɜɚ :ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2010 – 58 ɫ.  

35. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ 
ɧɚ ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ. – ȼɜɟɞ. 31.03.2008 – Ɇɨɫɤɜɚ :ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2008 – 58 ɫ.  

36. ȽɈɋɌ 27.002-89 ɇɚɞёɠɧɨɫɬɶ ɜ ɬɟɯɧɢɤɟ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ. 
Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ – ȼɜɟɞ. 01.07.1990 – Ɇɨɫɤɜɚ :ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1990. 
– 38 ɫ. 

 
 







.

.

. .

. .

.

.  . . .

2

. 

. 

-

-08.03.01-1203257. 2

1. .
2. . -08.03.01-1203257.

. 
1:500

, 2017

2

2 500/80

150/25

4-1/40

:

, 

,

,

,

, 

, /

115- -750

1690/175-64

8

97,5

85,7

81,8

-3.2

93.8

408.4

2



.

.

. .

. .

.

.  . . .

11

-

1:2000

1:2000

1. .

/

4

2

3

6

5

7

1

17
7

177

18
7

19
7 20

7 21
7

227

237

247

257

267

187

197

207

21
7

227

237

247

257

267

8

271,0046,00207,0073,40 102,50

. 

-08.03.01-1203257.

, 2017

. 

max 168,00

259,00

25
9,

00 259,00

500 

1
2
3
4
5
6
7
8

-08.03.01-1107463.

.

1 . 

. 

-08.03.01-1107463. 12

-08.03.01-1107463. 23

.

I-IV.

. 

.

-08.03.01-1107463.4

-08.03.01-1107463.6

.

. 

, 

. 

. . 

3
2
,5



.

.

. .

. .

.

.  . . .

4

-

-08.03.01-1203257.

1. . -08.03.01-1107463.

. 

, 2017

-
1

1 I II

2 

1 

1

-
-

-

2

3

4

5

6

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

19

21

23

2 3 4 1

2017

2 3 4 1

2018

2 3 4 1

2019

2 3 4 1

2020

2 3 4 1

2021

2 3 4

I II III IV-V

22

2 

18

20

1 

7
24

25

26

27

28

29

30

31

32

8

8

1

2022

2 3 4

2023



.

.

. .

. .

.

.  . . .

21

.
. 

. 

-

-08.03.01-1203257.

1. .
2. . -08.03.01-1203257.

.

, 

57211,90

, 

36,00

G
G
Q

- W .

W .-

W
W

W

433,40 3,13

7174,20 0,00
12164,40 19,30

81,60 105,1

u
y

t
y

381,00 1707,00 
u
x

t

94,00 1080,00 u
xy=0,00 ; =0,00 ;

, 2017

G
W1

W2

W

G

W

259,00

160,40
minE

9
8

,6
0

9
,4

0

3
9

,4
5

1
9

,7
0

W

Q

E

87185,80
16805,10

93,70

13,20
27,60
40,00

47,00 7,30
126,70 2,00
42,72 2,00

-

-

.

y

x

-
381,00 

u
1

94,00 

t
1

-

u
3

t
3

1080,00 
1707,00 

u
yx = xyyx =

t t



.

.

. .

. .

.

.  . . .

2. 

-

-08.03.01-1203257.

1. .
2. . -08.03.01-1203257.

, 
87185,80
16805,10

93,70

59350,50

, 
13,20
27,60
40,00

36,70

G
G
Q

-
W .

W .
-

W
W

W

1417,50 5,70

13341,60 0,00
115,66 19,10
47,00 7,30

126,70 2,00
42,72 2,00
44,50 107,60

u
y

t
y

290,00 
1681,00 

u
x

t

170,00 1100,00 

2

, 2017

G
W1

W2

W

G

W

168,00
max

E

9
3

,0
0

3
7

,2
0

1
8

,6
0

1
7

,0
0

W

E

Q

-

-

.
.

.
. 

-

y

x

u
1

t
1

290,00 170,00 

-

u
3

t
3

1100,00 1681,00 

u
xy=0,00 ; =0,00 ;

u
yx = xyyx =

t t



.

.

. .

. .

.

.  . . .

11. 

-

-08.03.01-1203257. 1

1. .
2. . -08.03.01-1203257. . , 2017

/

157,00

261,00

151,00

168,00
max

160,40
min

259,00
266,20

247,00

173,00

109,70

172,00

192,00

212,00

232,00

107,30

72,00

20*4=80,00

8,00
129,90

2
3
,0

0

2
0
7
,0

0

.

169,00

1:2,5 1:3,5

2
0
,0

0

257,50

31,60

 1:1000

234,30



 1:500

.

.

. .

. .

.

.  . . .

21. 

-

-08.03.01-1203257. 2

1. .
2. . -08.03.01-1203257.

, 2017

.

500

250/25

2 500/80

150/25



. 

177

17
7

187

197

207

217

227

237

247

257

267

277

18
7

19
7

20
7

21
7

227

237

247

257

267

277

5 

.

.

. .

. .

.

.  . . .

41

-

-

-

-

-

1

2

3

4

5

6

7

8

9

10

1:2000

16
7

167

. 

-08.03.01-1203257.

1. .
2. . -08.03.01-1203257.

, 2017



.

.

. .

. .

.

.  . . .

21. 

-

1. .
2. . -08.03.01-1203257.

, 2017

176

147

212

147

267

247

147

267

176

147

1:2000

-08.03.01-1203257.

-IV - V

-III

-II

-I



Clic
k t

o b
uy N

OW
!PD

F-XChange Viewer

w
w

w.docu-track.c
om Clic

k t
o b

uy N
OW

!PD

F-XChange Viewer

w
w

w.docu-track.c

om

http://www.pdfxviewer.com/
http://www.pdfxviewer.com/


Clic
k t

o b
uy N

OW
!PD

F-XChange Viewer

w
w

w.docu-track.c
om Clic

k t
o b

uy N
OW

!PD

F-XChange Viewer

w
w

w.docu-track.c

om

http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

	задание
	титульник
	ПЗ готовая
	отзыв
	Model
	Model
	Model
	Model
	Model
	Model
	Model
	Model
	Model
	Model


