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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɍɨɦɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ɍɨɦɶ. ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɞɥɹ ɡɚɳɢɬɵ ɬɨɪɦɨɡɨɜ-
ɞɨɦɤɪɚɬɨɜ ɜ ɫɢɫɬɟɦɟ ɬɨɪɦɨɠɟɧɢɹ ȽȺ, ɫ ɜɧɟɞɪɟɧɢɟɦ ɜ Ⱥɋɍ Ɍɉ». 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ  
ɪɚɡɞɟɥɚɦ: 
 
Ʉɨɧɫɭɥɶɬɚɧɬ ɪɭɤɨɜɨɞɢɬɟɥɹ ȻɊ                               ________    ______________  
                                                                                                                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ ________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɋɨɤɪɚɳёɧɧɵɣ ɩɚɫɩɨɪɬ Ɍɨɦɫɤɨɣ Ƚɗɋ 
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4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ.................................................................322 ɦ3/ɫ 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 

I. 0.1%...............................................................................2060 ɦ3/ɫ 
II.  0.01%.............................................................................2422 ɦ3/ɫ 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ………………………………ɝɨɞɨɜɨɣ 
ɛ) ɨɬɦɟɬɤɚ: 

I. ɇɉɍ................................................................................161,00 ɦ 
II.  Ɏɉɍ................................................................................162,20 ɦ 

III.  ɍɆɈ................................................................................160,00 ɦ 
ɜ) ɨɛɴёɦɵ: 

I. ɩɨɥɧɵɣ..........................................................................28,33 ɤɦ3 
II.  ɩɨɥɟɡɧɵɣ........................................................................ 4,41 ɤɦ3 

6. ɇɚɩɨɪɵ Ƚɗɋ 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ............................................................................29,10 ɦ 
ɛ) ɪɚɫɱɟɬɧɵɣ...................................................................................24,96 ɦ 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ.............................................................................24,35 ɦ 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ.......................................................167 Ɇȼɬ   
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ..........631 ɦɥɧ.ɤȼɬ·ч 

8. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ) 
ɚ) ɡɞɚɧɢɟ Ƚɗɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ........................................96,00 ɦ/37,20 ɦ 
ɛ) ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ..................................56,00 ɦ/37,20 ɦ 
ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɚɹ ɩɥɨɬɢɧɚ............1000,1 ɦ/37,20 ɦ 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ................................................................ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥёɬɨɜ...............................................................4ɯ10 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ......56,00 ɦ 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ...................................................................37,20 

10.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ…………………………………………………...ɪɭɫɥɨɜɨɟ 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ………………………………………………………3 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ…………….............................................ɝɪɚɧɢɬɵ 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ………………...ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ………………………................ɢɡɨɝɧɭɬɚɹ  

11.  Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
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ɚ) ɬɢɩ ɬɭɪɛɢɧ…………………………………..………….ɉɅ 30/800-ȼ-46 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…........................................................…. ɋȼ-840/150-52 
ɜ) ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ…………….......................…45 Ɇȼɬ 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……...............................................……..115,4 ɨɛ/ɦɢɧ 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ..................................................... ɌȾɐ-80000/200 

12.  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ……................................................121 ɦɟɫɹɰ (10 ɥɟɬ) 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ………......................................................3,07 ɪɭɛ/ɤȼɬ*ɱ 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ……......................……..66305,4 ɪɭɛ/ɤȼɬ 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ  

ɋɚɦɚɹ ɛɨɥɶɲɚɹ ɢ ɩɨɥɧɨɜɨɞɧɚɹ ɪɟɤɚ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ – Ɍɨɦɶ, ɩɪɚɜɵɣ 
ɩɪɢɬɨɤ Ɉɛɢ. Ɋɟɤɚ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɧɚ ɡɚɩɚɞɧɨɦ ɫɤɥɨɧɟ Ⱥɛɚɤɚɧɫɤɨɝɨ ɯɪɟɛɬɚ ɢ 
ɜɩɚɞɚɟɬ ɜ ɪɟɤɭ Ɉɛɶ. Ⱦɥɢɧɚ ɪɟɤɢ – 827 ɤɦ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɭɱɚɫɬɤɚ ɪɟɤɢ ɜ ɩɪɟɞɟɥɚɯ 
Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ – 596 ɤɦ. Ȼɚɫɫɟɣɧ ɪɟɤɢ ɜɵɬɹɧɭɬ ɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɧɚ 485 ɤɦ. Ɉɧ ɡɚɧɢɦɚɟɬ ɡɚɩɚɞɧɵɟ ɫɤɥɨɧɵ Ʉɭɡɧɟɰɤɨɝɨ Ⱥɥɚɬɚɭ, 
Ƚɨɪɧɭɸ ɒɨɪɢɸ ɢ ɦɟɠɝɨɪɧɭɸ Ʉɭɡɧɟɰɤɭɸ ɤɨɬɥɨɜɢɧɭ. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ ɪɟɤɢ Ɍɨɦɶ. 
ɇɚɡɜɚɧɢɟ ɩɪɢɬɨɤɚ Ɍɚɣɞɨɧ ɇɢɠɧɹɹ Ɍɟɪɫɶ ȼɟɪɯɧɹɹ Ɍɟɪɫɶ 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ (ɦ3/ɫ) 49,8 40,62 42,3 

 
ȼɨɞɨɩɨɬɪɟɛɢɬɟɥɹɦɢ ɪɟɤɢ Ɍɨɦɶ ɹɜɥɹɸɬɫɹ 37 ɩɪɟɞɩɪɢɹɬɢɣ ɝɨɪɨɞɨɜ ɢ 

ɪɚɣɨɧɨɜ ɨɛɥɚɫɬɢ. 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ  

1.1.1 Ʉɥɢɦɚɬ  

Ʉɥɢɦɚɬ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɰɢɤɥɢɱɟɫɤɢɣ, ɨɬɥɢɱɚɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɫɭɬɨɱɧɵɦɢ ɢ ɝɨɞɨɜɵɦɢ ɚɦɩɥɢɬɭɞɚɦɢ, ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɦ ɡɢɦɧɢɦ 
ɩɟɪɢɨɞɨɦ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɜɧɚ -0,6 0ɋ, ɫɪɟɞɧɹɹ ɢɸɥɹ +18,1 0ɋ, 
ɹɧɜɚɪɹ -19,2 0ɋ. Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɨɛɥɚɫɬɢ 
ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɟɣ ɫɭɪɨɜɨɫɬɶɸ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɡɢɦɧɟɝɨ ɫɟɡɨɧɚ.  
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɧɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɧɚ 40 °C. ɉɪɟɨɛɥɚɞɚɸɬ ɜɟɬɪɵ ɸɝɨ-
ɡɚɩɚɞɧɨɝɨ ɢ ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 24 ɦ/ɫ.  

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  

Ɋɟɤɚ ɢɦɟɟɬ ɫɦɟɲɟɧɧɨɟ ɩɢɬɚɧɢɟ 25-40% ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɨɫɚɞɤɢ, 35-55% ɧɚ 
ɬɚɥɵɣ ɫɧɟɝ ɢ 25-35% ɧɚ ɝɪɭɧɬɨɜɨɟ ɩɢɬɚɧɢɟ. Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 
ɪɟɤɨɣ Ɍɨɦɶ ɡɚ ɩɟɪɢɨɞ 1933-1982 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1.  

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1.2-1.3 
ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1-1.2.  

 
Ɍɚɛɥɢɰɚ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ  

Zɜɛ, ɦ 131,03 138,42 146,10 150,94 154,00 156,03 157,94 159,06 160,01 160,94 161,34 161,49 

V, ɤɦ3 0 2 5 8 11 14 18 21 24 28 31 34 
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Ɍɚɛɥɢɰɚ 1.3 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  
Qɧɛ. 

ɥɟɬɨ, ɦ3/ɫ 
0 40 84 144 208 280 376 480 620 920 1440 

Qɧɛ  
ɡɢɦɚ, ɦ3/ɫ 

0 50 105 180 260 350 470 600 770 1080 1800 

Zɧɛ, ɦ 131 131,5 132 132,5 133 133,5 134 134,5 135 135,5 136 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ʑܼʐ = ݂ሺܨሻ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐ = ݂ሺܳ ሻ 
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1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  

 ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɸɬ ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ. ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɩɨ 
ɇɉɍ 1100 ɦ. Ɉɬɦɟɬɤɚ ɞɧɚ 130 ɦ.  
 

1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  

 
Ɋɢɫɭɧɨɤ 1.3 – ɋɟɣɫɦɢɤɚ ɪɟɝɢɨɧɚ 

 

Ɉɫɨɛɟɧɧɨɫɬɢ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ Ɍɨɦɫɤɨɝɨ ɪɚɣɨɧɚ (ɪɢɫɭɧɨɤ 1.3) 
ɨɛɭɫɥɨɜɥɟɧɵ ɟɝɨ ɩɨɥɨɠɟɧɢɟɦ ɜ ɡɨɧɟ ɫɨɱɥɟɧɟɧɢɹ ɞɜɭɯ ɤɪɭɩɧɵɯ ɫɬɪɭɤɬɭɪ - Ɍɨɦɶ-
Ʉɨɥɵɜɚɧɫɤɨɣ ɫɤɥɚɞɱɚɬɨɣ ɡɨɧɵ ɢ Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ ɩɥɢɬɵ. Ƚɪɚɧɢɰɚ ɦɟɠɞɭ 
ɧɢɦɢ ɭɫɥɨɜɧɨ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɞɨɥɢɧɟ ɪ. Ɍɨɦɢ, ɚ ɡɚɬɟɦ ɩɨ ɟё ɩɪɚɜɨɦɭ ɩɪɢɬɨɤɭ - ɪ. 
Ȼɨɥɶɲɨɣ Ʉɢɪɝɢɡɤɟ. Ɋɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɨɦɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 
8 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 
1.2 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ  

 ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɫɥɟɞɭɸɳɢɟ 
ɫɬɚɧɰɢɢ: – ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ – ɜ ɬɭɪɛɢɧɧɨ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɱɚɫɬɢ. 
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ  

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ  

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

-ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɇɨɜɨɫɢɛɢɪɫɤɨɟ ɊȾɍ 
-Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ:  
 ʟ˔௠௔௫ = ͳͳͺͶ ʛʑ ;̞ 
 
-Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ:  
ˊܭ  = Ͳ, ;ͅ 
 
-Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ:  
 
 kN = ͺ,͹; 
 
-ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: 
 
 𝛥ℎ = Ͳ,͵ ˏ; 
 
-Ɉɬɦɟɬɤɚ ɇɉɍ 161 ɦ; 
-Ɉɬɦɟɬɤɚ ɞɧɚ 130 ɦ; 
-ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɪɟɤɢ Ɍɨɦɶ 0,33 ɦ/ɫ, ɚ ɧɚ ɩɟɪɟɤɚɬɚɯ 1,75 ɦ/ɫ;  
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 

 
Ɍɚɛɥɢɰɚ 2.1 – ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɇɟɫɹɰ 
Q, ɦ3/ɫ I II  III  IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 120 120 120 120 120 120 120 120 120 120 120 120 
Ɏɢɥɶɬɪɚɰɢɹ 3 3 3 3 3 3 3 3 3 3 3 3 
ɂɫɩɚɪɟɧɢɟ 0 0 1 2 2 6 5 5 4 2 1 1 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 3 5 0 -8 -8 0 0 0 0 0 5 3 
Qɫɚɧ.ɩɨɩɭɫɤ, ɦ3/ɫ 60 

 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ  

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ⱥ.2 ɩɪɢɥɨɠɟɧɢɹ Ⱥ ɢ ɨɩɪɟɞɟɥɹɟɦ 
ɫɥɟɞɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
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K = ୕೙୕˔˓ (2.1)  

 
ɝɞɟ Q௡ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; Q˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ: 
௩ܥ  = √∑ሺ௄ −ଵሻమ௡ = √ଷ,଻଻ସହ଴ = Ͳ,ʹ͹; (2.2) 

௦ܥ  = ∑ሺ௄ −ଵሻయ௡஼ೡయ = ଴,ଽ଼ଷହ଴∙଴,ଶ଻య = Ͳ,ͻͻ; (2.3) 

 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ 

ɪɚɜɧɚ: 
௖௩ߜ  = ± √ଵ+ଷ஼ೡమ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = √ଵ+ଷ∙଴,ଶ଻మ√ଶ∙ସଽ ∙ ͳͲͲ% = ͳͳ,ͳͷ%; (2.4) 

 
2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ  

ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ 
ɞɥɹ ɪɟɤɢ Ɍɨɦɶ ɡɚ 1933-1982 ɝɝ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ.  

Ⱦɥɹ ɷɬɨɝɨ ɪɚɡɞɟɥɢɦ ɤɚɠɞɵɣ ɝɨɞ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ – ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) 
ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ʉ ɦɧɨɝɨɜɨɞɧɵɦ ɛɭɞɭɬ ɨɬɧɨɫɢɬɶɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ 
ɪɚɫɯɨɞ ɛɵɥ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɜɨɞɧɨɦɭ, ɬɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɥɨɜɨɞɧɵɦɢ ɩɪɢɧɢɦɚɸɬɫɹ 5-9 ɦɟɫɹɰɵ, 
ɨɫɬɚɜɲɢɟɫɹ - ɦɚɥɨɜɨɞɧɵɦɢ. 

Ɋɚɧɠɢɪɭɟɦ ɪɚɫɯɨɞɵ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 
ɩɨ ɮɨɪɦɭɥɟ: 

 pሺmሻ = ୫୬+ଵ ∙ ͳͲͲ% (2.5) 

 
ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, 

ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  
n - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 - ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ 

ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 

2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% (ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1981 ɝɨɞ) ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%. ɇɚ ɝɪɚɮɢɤɟ ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ ɞɥɹ Ɋ=50%,  
ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1939 ɢ 1972 
ɝɨɞɵ. 

ɇɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  
 

Ⱦɥɹ 1939 ɝɨɞɚ: 
 ʙ˒ͷͲ% = ୕˒ ఱబ% ˄ ˃ˊˑ˅ˑˈ୕˒ భవయవ = ଺଴଻,ହ଺ଵ଼ = Ͳ,ͻ  ͅ (2.6) 

 ʙˏͷͲ% = ୕ˏ ఱబ% ˄ ˃ˊˑ˅ ˈˑ୕ˏ భవయవ = ଵ଴଼,ହଵଶ଴ = Ͳ,ͻͲ (2.7) 

 
Ⱦɥɹ 1972 ɝɨɞɚ: 
 ʙ˒ͷͲ% = ୕˒ ఱబ% ˄ ˃ˊˑ˅ˑˈ୕˒ భవళమ = ଺଴଻,ହହ଻ଽ = ͳ,Ͳ  ʹ (2.8) 

 ʙˏͷͲ% = ୕ˏ ఱబ% ˄ ˃ˊˑ˅ ˈˑ୕ˏ భవళమ = ଵ଴଼,ହଵ଴଼ = ͳ,ͲͲ (2.9) 
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ɋɪɚɜɧɢɜɚɟɦ ɪɟɡɭɥɶɬɚɬɵ ɢ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ 
ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. Ⱦɚɥɟɟ ɭɦɧɨɠɚɟɦ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟ ɤ 
ɩɨɥɨɜɨɞɶɸ ɧɚ K˒, ɚ ɦɟɫɹɰɵ ɨɬɧɨɫɹɳɢɟ ɤ ɦɟɠɟɧɢ ɧɚ Kˏ, ɡɚɧɨɫɢɦ ɪɟɡɭɥɶɬɚɬɵ ɜ 
ɬɚɛɥɢɰɭ 2.2. ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɫɪɟɞɧɟɜɨɞɧɵɦ 
ɛɭɞɟɬ 1972 ɝɨɞ.  

Ⱦɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɯɨɞɢɬɫɹ 1981 ɝɨɞ. ȼɵɱɢɫɥɢɦ ɩɪɢɜɟɞɟɧɧɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 

 ʙ˒ͻͲ% = ୕˒ వబ% ˄ ˃ˊˑ˅ˑˈሺభవలఱˆሻ୕˒ భవఴభ = ସଷହସଷହ = ͳ,ͲͲ (2.10) 

 ʙˏͻͲ% = ୕ˏ వబ% ˄ ˃ˊˑ˅ ˈˑ ሺభవలఱ ሻ̂ ୕  ˏభవఴభ = ଼଻ଽ଼ = Ͳ,ͺͻ (2.11) 

 
Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ 

ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɜ ɫɬɨɪɨɧɭ 
ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɭɝɢɟ ɦɟɫɹɰɵ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɩɟɪɢɨɞɭ (ɫɟɡɨɧɭ). Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – ɋɪɟɞɧɟɜɨɞɧɵɣ (1939) ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (1972) 

ɦɟɫɹɰɵ I II  III  IV V VI VII VIII IX X XI XII 
Q90%, ɦ3/ɫ 45 48 53 210 240 603 473 457 400 177 90 60 
Q50%, ɦ3/ɫ 49 48 53 253 773 658 607 547 400 210 136 92 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

Ɋɚɫɱɟɬɵ ɧɚɱɢɧɚɸɬ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɝɥɭɛɢɧɵ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1981ɝ) 
ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 NʒЭʠ = kN ∙ Q˒˓ଽ଴% ∙ HʒЭʠ˒ˑˇ˅ (2.12) 
 
ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,7; 
     Q˒˓ଽ଴% -ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
     HʒЭʠ˒ˑˇ˅ −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 

 HʒЭʠ˒ˑˇ˅ = Zʑʐ − Zʜʐ(Qʜʐሺtሻ) − ∆h (2.13) 
 
ɝɞɟ Zʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ 
      Zʜʐ(Qʜʐሺtሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; 

                ∆h - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: 
 ∆h = Ͳ,͵ ɦ  

 
Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

ɩɨ ɮɨɪɦɭɥɟ:  
  Nʑʤʙ = kN ∙ Qʑʤʙ ∙ HʒЭʠ˒ˑˇ˅   (2.14) 

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

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

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

Qɛɵɬ90%,ˏ ଷ/˔ 45 48 53 210 240 603 473 457 400 177 90 60 

Qɩɨɥɟɡɧ, ˏଷ/˔ 40 40 50 213 242 595 466 450 394 173 82 55 

Zɜɛ, ɦ 161 161 161 161 161 161 161 161 161 161 161 161 
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Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 

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

 
Nɢɡɛ=Nɛɵɬ-Nɜɯɤ = 330 Ɇȼɬ                                                (2.15) 

 
ɂɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɹɟɦ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɝɪɚɮɢɤɭ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɭ ɧɚɫ 4 ɦɟɫɹɰɚ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.4 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.4- Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

t, ɦɟɫ. Pɫɪ, Ɇȼɬ Nɫɭɳ.ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 
1 1116 120 10 30 
2 1075 110 10 30 
3 1005 100 40 30 
4 923 90 51 30 
5 853 85 59 30 
6 812 80 135 30 
7 812 80 108 30 
8 852 85 105 30 
9 923 90 92 30 
10 1004 100 42 30 
11 1075 110 20 30 
12 1116 120 14 30 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.3 

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

Zɧɛ, ɦ 132 132 132 133 133 135 134 134 134 133 132 132 

ɇɩɨɥɟɡɧ, ɦ 29,1 29,1 29,0 27,7 27,8 26,2 26,7 26,7 27,0 27,9 28,7 29,0 

Z ɜɛ(ɜɯɤ), ɦ 161 161 161 161 161 161 161 161 161 161 161 161 

Z ɧɛ(ɜɯɤ), ɦ 132 132 132 132 132 132 132 132 132 132 132 132 

ɇ(ɜɯɤ), ɦ 28,4 28,4 28,4 28,4 28,6 28,6 28,6 28,6 28,6 28,4 28,4 28,4 

Nʑʤʙ, ʛʑ  ̞ 30 30 30 30 30 30 30 30 30 30 30 30 

N ɛɵɬ, Ɇɜɬ 10 10 40 51 59 135 108 105 92 42 20 14 N˄˞˕ − Nʑʤʙ -19,5 -19,4 10,4 21,6 28,8 105,6 78,3 74,8 62,6 12,4 -9,2 -15,9 
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Ɋɢɫɭɧɨɤ 2.3 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Nɝɚɪ=412 Ɇȼɬ; N’ɝɚɪ=416 Ɇȼɬ 
  

ɋ ɩɨɦɨɳɶɸ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɤɨɝɞɚ ɛɵɬɨɜɨɝɨ ɩɪɢɬɨɤɚ ɧɟ ɯɜɚɬɚɟɬ ɧɚ ɜɵɞɚɱɭ ɪɚɫɯɨɞɚ ɩɨ ȼɏɄ, ɥɢɛɨ 
ɧɚ ɜɵɞɚɱɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 10 ɦɟɫɹɰ – ɦɟɫɹɰ ɧɚɱɚɥɚ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
 

2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ 
ɪɚɜɟɧ ∇ɇɉɍ = 161 ɦ. Ɇɟɫɹɰ, ɜ ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɧɟɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɶ.  
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Ɋɟɝɭɥɢɪɭɹ ɪɚɫɯɨɞɨɦ Ƚɗɋ, ɦɵ ɫɨɜɟɪɲɚɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɧɚɱɚɥɶɧɵɟ ɨɛɴɟɦɵ ɢ ɨɬɦɟɬɤɢ 
ɦɟɧɶɲɟ ɤɨɧɟɱɧɵɯ, ɷɬɨ ɡɧɚɱɢɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɟɪɟɩɨɥɧɟɧɨ, ɱɬɨɛɵ ɷɬɨ ɢɫɩɪɚɜɢɬɶ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɛɥɸɞɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Qʜʐ = Qʑʤʙ  (2.16) 
 Zʑʐː˃ч = Zʑʐˍˑː  (2.17) 
 NʒЭʠ = Nʒ˃˓   (2.18) 
 

ɉɨɫɥɟ ɩɨɜɵɲɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ 
Ȼ.2) ɜ ɬɚɛɥɢɰɟ ɦɵ ɩɨɥɭɱɢɦ ɬɨɱɧɵɣ ɪɚɫɱɟɬ, ɬɚɤ ɤɚɤ ɜɫɟ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɟ ɭɫɥɨɜɢɹ 
ɜɵɩɨɥɧɹɸɬɫɹ. 

ɋ ɭɱɟɬɨɦ ɧɨɜɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢɡɦɟɧɹɟɦ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ 
ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ Nɝɚɪ=412 Ɇȼɬ ɧɚ N’ɝɚɪ=416 Ɇȼɬ.  

 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɪɚɛɨɬɵ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɇɨɜɨɫɢɛɢɪɫɤɚɹ Ƚɗɋ) ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
(Ɍɨɦɫɤɚɹ Ƚɗɋ). Ɏɨɪɦɭɥɵ ɪɚɫɱɟɬɚ ɦɨɳɧɨɫɬɟɣ ɢ ɜɵɪɚɛɨɬɤɢ ɞɥɹ ɬɪɟɭɝɨɥɶɧɢɤɨɜ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

 ˆܰ˃˓ = ଼,଻∙ொˆˠ˔ ∙ʜˆˠ˔ଵ଴଴଴  (2.19) 
 Эˆ˃˓ = ேˆ˃˓∙ଶସଵ଴଴଴  (2.20) 

 ˄ܰ˃ˊ = ଼,଻∙ொ˔˃ː ˒ ˑ˒∙ுˆˠ˔ଵ଴଴଴  (2.21) 

 Э˄˃ˊ = ே˄˃ˊ ∙ଶସଵ଴଴଴  (2.22) 

 Э˒ˋˍ = Эˆ˃˓ − Э˄˃ˊ (2.23) 
 ˓ܰ˃˄ = ˄ܰ˃ˊ + ˒ܰˋˍ (2.24) 
 
ɂɄɇ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ ɪɚɛɨɱɭɸ 

ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ. Ɍɚɤ ɤɚɤ ɂɄɇ ɞɥɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɦɟɫɹɰɟɜ 
ɫɯɨɠɢ, ɬɨ ɫɱɢɬɚɟɦ ɢɯ ɨɞɢɧɚɤɨɜɵɦɢ. Ɍɨɝɞɚ ɞɥɹ ɞɟɤɚɛɪɹ ɢ ɹɧɜɚɪɹ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ 
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ɨɞɧɚ ɂɄɇ. ɂɄɇ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɟ 
Ȼ, ɬɚɛɥɢɰɚ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 - Ɇɨɳɧɨɫɬɶ ɢ ɜɵɪɚɛɨɬɤɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɪɟɭɝɨɥɶɧɢɤɨɜ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Qɫɚɧ 
ɩɨɩ, 
ɦ3/ɫ 

ɇ 
ɝɷɫ, 
ɦ 

Ɇɟɫɹɰ 
Nɝɚɪ, 
Ɇȼɬ 

ɗɝɚɪ ,  
ɦɥɧ ɤȼɬ∙ɱ 

Qɝɷɫ, 
ɦ3/ɫ 

Nɛɚɡ,  
Ɇȼɬ 

ɗɛɚɡ, 
ɦɥɧ 

ɤȼɬ∙ɱ 

Nɩɢɤ, 
Ɇȼɬ 

ɗɩɢɤ, 
ɦɥɧ 

ɤȼɬ∙ɱ 

Nɪɚɛ, 
Ɇȼɬ 

60 25 1 110 3 492 13 0,3 151 2,3 164 
60 26 2 90 2 403 13 0,3 117 1,8 130 
60 28 3 37 1 158 14 0,3 32 0,6 46 
60 28 4 25 1 103 14 0,3 22 0,2 36 
60 28 5 25 1 103 14 0,3 22 0,2 36 
60 28 6 25 1 103 15 0,4 22 0,3 37 
60 28 7 25 1 103 15 0,4 22 0,3 37 
60 28 8 25 1 103 15 0,4 22 0,3 37 
60 28 9 25 1 103 15 0,4 22 0,3 37 
60 28 10 37 1 154 15 0,4 31 0,5 46 
60 26 11 90 2 388 14 0,3 116 1,8 130 
60 26 12 110 3 488 14 0,3 150 2,3 164 

 

2.2.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

ɋɬɪɨɢɦ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ 
ɭɱɢɬɵɜɚɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2% ɨɬ Ɋɦɚɯ ɢ 
ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ Ɋɦɚɯ. ɇɚɝɪɭɡɨɱɧɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɐ.  

 N˖˔˕.ʒЭʠ = N˓˃˄.ʒЭʠ + N˓ˈˊʒЭʠ (2.25) 
 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 
 N˖˔˕.ʒЭʠ = ͳ͸͹ ʛʑ  ̞ 
 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: N˖˔˕ʡЭʠ = N˓˃˄ʡЭʠ + N˃.˓.ʡЭʠ + Nː.˓.ʡЭʠ (2.26) 

 
Ʉɚɩɢɬɚɥɶɧɵɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ 
ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 F˓ˈˏ˒˓.ʒЭʠ = ଵ∙N˖˔˕˒˓.ʒЭʠ଺ ∙ ͳˏˈ˔ = ଵ଺଼଺ = ʹͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑ  ̌ (2.27) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɨɤ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ: 
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 F˓ˈˏʡЭʠ = 𝑁ʢʠʡʡЭʠలସˏˈ˔ = వళమలସ = Ͷͳ Ɇȼɬ∙ɦɟɫ/ɝɨɞ                              (2.28) 
 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.4 ɢ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɜ ɬɚɛɥɢɰɟ Ȼ.3. 

 

 
Ɋɢɫɭɧɨɤ 2.4 -  Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 

2.2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ȼɵɩɨɥɧɟɧɨ ɞɜɚ ɜɢɞɚ 
ɫɪɚɛɨɬɤɢ: ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨ ɦɨɳɧɨɫɬɹɦ ɞɟɤɚɛɪɹ, ɹɧɜɚɪɹ. ȼ 
ɢɬɨɝɟ ɢɡ ɞɜɭɯ ɦɟɬɨɞɨɜ ɜɡɹɥɢ ɬɨɬ, ɝɞɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɛɨɥɶɲɟ.  

ɉɨɫɥɟ ɪɚɫɱɟɬɨɜ ɫɪɚɜɧɢɜɚɟɦ ɬɚɛɥɢɰɵ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɜɵɪɚɛɨɬɤɚ ɜ ɪɟɠɢɦɟ 
ɩɨ ɨɬɦɟɬɤɚɦ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ. Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ 

  

159,80

160,00

160,20

160,40

160,60

160,80

161,00

161,20

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

Z
, ̥

ʺе̶̭̼́

ʺ̌ло̏од̦̼  ̜̐ од ʻʿ˄ ˄ʺО ˁ̬ед̦е̏од̦̼  ̜

ʻʿ˄=ϭϲϭ ̥

˄ʺО=ϭϱϵ,ϵϴ ̥



24 

 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ɋɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɨɜ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  

 ʜʒЭʠሺܳʒЭʠሻ = ̝ܸ )˄˅ݖ ˓˃˄) − ː˄ሺ ܳː˄ሻݖ − ∆ℎ                                           (3.1) 
 
ɝɞɟ ∆h – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 
 N˖˔˕,˓˃˔ч = kN · HʒЭʠ · QʒЭʠ  (3.2) 
 
ɝɞɟ kN = 8,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 QʒЭʠ = QʒЭʠ୫a୶ · √ୌʒЭʠୌ˓˃˔чN  (3.3) 

 
ɝɞɟ QʒЭʠ୫a୶  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ  Qmin=Qɫɚɧ ɩɨɩɭɫɤ=60 ɦ3/ɫ 
Ⱦɚɥɟɟ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɢɡ 

ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ. Ⱦɚɧɧɵɟ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 
 
Ɍɚɛɥɢɰɚ 3.1 - Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Qɧɛ, 
ɦ3/ɫ 

 

 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 

  
 

 
ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 
 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɭ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Zɧɛ 
(ɥɟɬɨ), ɦ 

Zɧɛ 
(ɡɢɦɚ), ɦ 

H 
ɧɩɭ, ɦ 

ɇ 
ɭɦɨ, ɦ 

H୍
 

zɜɛ,ɦ 
ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

0 131,00 131,00 29,70 28,68 29,30 650,180 29,7 773,652 24,96 
50 131,50 131,62 29,20 28,06 28,68 657,172 29,38 773,021 24,92 
100 131,94 132,13 28,76 27,55 28,17 664,316 29,07 772,390 24,88 
150 132,32 132,57 28,38 27,11 27,73 671,617 28,75 771,759 24,84 
200 132,65 132,95 28,05 26,73 27,35 679,081 28,44 771,127 24,80 
250 132,95 133,29 27,75 26,39 27,01 686,712 28,12 770,494 24,76 
300 133,22 133,60 27,48 26,08 26,70 694,517 27,80 769,861 24,72 
350 133,48 133,88 27,22 25,80 26,42 702,501 27,49 769,227 24,68 
400 133,71 134,13 26,99 25,55 26,17 710,671 27,17 768,593 24,63 
450 133,93 134,37 26,77 25,31 25,93 719,033 26,86 767,958 24,59 
500 134,13 134,58 26,57 25,10 25,72 727,594 26,54 767,323 24,55 
550 134,32 134,77 26,38 24,91 25,53 736,362 26,22 766,688 24,51 
600 134,50 134,94 26,20 24,74 25,36 745,343 25,91 766,051 24,47 
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ʹͻ,ͳ  ɦ, ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
Qmin=Qɫɚɧ.ɩɨɩɭɫɤ.=60 ɦ3/ɫ; 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ H˓˃˔ч = ʹͶ,ͻ͸ ,ˏ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ʹͶ,͵ͷ ,ˏ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ. 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɍɨɦɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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Hmax Ȟ̸̬̭
Hmin ˀ́дϰ
о̸̛̬̦̐̌е̛̦е по ту̛̬̦̍е О̸̛̬̦̐̌е̛̛̦е по ̭ ̦̌. попу̭куɇmax=29,1 ɦ

Hɪɚɫɱ=24,96 ɦ

Hmin=24,35 ɦ

ʿ̛̬ ɇɉɍ=161 ̥

ɉɪɢ ɍɆɈ=159,98 ɦ

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 

Qɧɛ, 
ɦ3/ɫ 

 

 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 

  
 

 
ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 
 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 
 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɭ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Zɧɛ 
(ɥɟɬɨ), ɦ 

Zɧɛ 
(ɡɢɦɚ), ɦ 

H 
ɧɩɭ, ɦ 

ɇ 
ɭɦɨ, ɦ 

H୍
 

zɜɛ,ɦ 

Zɧɛ 
(ɥɟɬɨ), 

ɦ 

Zɧɛ 
(ɡɢɦɚ), ɦ 

H 
ɧɩɭ, ɦ 

ɇ 
ɭɦɨ, ɦ 

650 134,66 135,08 26,04 24,60 25,22 754,546 25,59 765,415 24,43 
700 134,81 135,20 25,89 24,48 25,10 763,979 25,28 764,777 24,39 
750 134,95 135,30 25,75 24,38 25,00 773,652 24,96 764,139 24,35 
800 135,07 135,38 25,63 24,30 24,92 
850 135,18 135,44 25,52 24,24 24,86 
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3.1.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

Ⱦɥɹ ɢɡɜɟɫɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɭɫɥɨɜɢɹɦ: 

Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɧɚɩɨɪɚ, ɬ.ɟ ܪ௠௔௫ ൑ ˇˈ˓˒ܪ ; 

Ɉɬɧɨɲɟɧɢɟ ு೘𝑖೙ுౣax ሺ˕˖˓˄ˋː˞ሻ    ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
  

Ɍɚɛɥɢɰɚ 3.2 – Ɍɭɪɛɢɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɉɚɪɚɦɟɬɪ ɉɅ 30/800-ȼ-46 ɉɅ 30/587ɛ-ȼ46 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ Hɩɪɟɞ, ɦ 30 30 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɇmin/Hmax 0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊′ଵ ௢௣௧ , ɨɛ/ɦɢɧ 126 130 
ɄɉȾ ɦɨɞɟɥɢ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ  ɦɨɞ (ɪ1) 0,887 0,890 

ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ Qmax (ɪ1), ɥ/ɫ 1760 1810 
ɉɪɢɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ˏ  , ɦ 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ʜˏ, ɦ 4 8 
Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏ, °ʠ 5 21 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ Vɦ∙ͳͲ଺, ˏଶ/˔ 1,51 0,988 

 
ɂɡ ɬɚɛɥɢɰɵ 3.1 ɞɚɧɧɨɦɭ ɞɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɩɨɞɯɨɞɢɬ ɞɜɚ ɬɢɩɚ ɬɭɪɛɢɧ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.2. ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɢɯ 
ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɜɵɛɪɚɧɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɚɹ. 

Ɂɚɞɚɧ ɪɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1. ɂɡ ɧɚɦɟɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɝɢɞɪɨɬɭɪɛɢɧ ɪɚɫɫɱɢɬɚɥɢ ɢɯ ɩɚɪɚɦɟɬɪɵ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.4. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 η˕ = ͳ − ሺͳ − ηˏሻ ∙ [ሺͳ − εሻ + ε ∙ √DభˏˑˇDభఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ ]; (3.4) 

 
ɝɞɟ ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1ɦɨɞ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ - ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1- ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
νɧ, νɦɨɞ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 𝜺 - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɩɪɢɧɢɦɚɟɦ 𝜺=0,75). 

Ɉɩɪɟɞɟɥɢɥɢ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
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Na = ͻ,ͺͳ ∙ Q′୍˓ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ η˕ ∙ ηˆ; (3.5) 
 
ɝɞɟ Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

ɬ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ - ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
Ɉɩɪɟɞɟɥɢɥɢ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɨɝɨ 

ɱɢɫɥɚ): Z˃ˆ˓ = N˖˔˕N˃ˆ˓; (3.6) 

 
ɝɞɟ Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =167 Ɇȼɬ);  

Na - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
ɍɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 ˃ܰ = ேʒЭʠ˖˔˕௓˃ ; (3.7) 

 
Ɉɩɪɟɞɟɥɢɥɢ ɩɨɩɪɚɜɤɭ 1 ɢ ɫɢɧɯɪɨɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

nɫ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ): 
 ∆ଵ= ηːηˏ; (3.8) 

 ݊′˔ = ୬I˓′ ∙√∆భ ∙ʜ˓Dభ ;                                                                                           (3.9) 

 
n'Iɪ - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 

ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.2). 
Ɉɩɪɟɞɟɥɢɥɢ ɩɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɭɸ, ɪɚɫɱёɬɧɭɸ ɢ ɦɢɧɢɦɚɥɶɧɭɸ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 n୍୫a୶′ = ୬˔ˋː˘Dభሺ∆భ ୌౣi౤ሻబ,ఱ; (3.10) 

 n୍˓˃˔ч′ = ୬˔ˋː˘Dభ(∆భୌ˓˃˔ч)బ,ఱ; (3.11) 

 n୍୫௜௡′ = ୬˔ˋː˘Dభሺ∆భ ୌౣೌೣሻబ,ఱ; (3.12) 

 
Ɉɩɪɟɞɟɥɢɥɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ 

ɄɉȾ: 
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Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηˆ; (3.13) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

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

ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ ∙ୌౣaxభ,ఱ ∙ηˆ; (3.14) 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 
 ܳ′ூ = ொ೘ೌೣ௡∙஽భమ ∙√ு∙∆; (3.15) 

 ܳ′ூ = ொ೘𝑖೙௡∙஽భమ ∙√ு∙∆; (3.16) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 30/800-ȼ-46. 

ʿ̬̥̌̌ет̬ ʿЛ ϯϬ/ϴϬϬ-ʦ-46 

D1,̥ 5,3 5,6 6 6,3 6,7 

ηт, о.е. 0,930 0,930 0,931 0,931 0,932 

N' ̬̌̐, ʺʦт 54,6741 61,0690 70,1476 77,3708 87,5542 

Z'̌, ̹т 3,05 2,73 2,38 2,16 1,91 

Ž, ̹т 4 3 3 3 2 

Ň̬̐, ʺʦт 41,8 55,7 55,7 55,7 83,5 

Δ1, о.е. 1,048 1,049 1,049 1,050 1,050 

nc1', о̍/̛̥̦ 121,70 115,21 107,56 102,46 96,37 

nc1, о̍/̛̥̦ 125 115,4 115,4 107,1 100 

n1(HmaxͿ, о̍/̛̥̦ 120,0 117,0 125,3 122,1 121,2 

n1;ʻ̬Ϳ, о̍/̛̥̦ 129,4 126,2 135,2 131,7 130,7 

n1(ʻŵiŶ), о̍/̛̥̦ 131,3 128,0 137,1 133,6 132,6 

Qη ;̸̬̭̌Ϳ 1,250 1,492 1,300 1,179 1,564 

Qη ;ŵaxͿ 0,995 1,188 1,035 0,939 1,245 

Q’1 ;HŵiŶͿ ̥3/̭ 0,85 0,76 0,66 0,60 0,53 

Q’1(ʻŵax) ̥3/̭ 0,77 0,69 0,60 0,55 0,48 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 30/587ɛ-ȼ46 

ɉɚɪɚɦɟɬɪ ɉɅ 30/587ɛ-ȼ46 

D1,ɦ 5 5,3 5,6 6 6,3 6,7 
ηɬ, ɨ.ɟ. 0,924 0,925 0,925 0,926 0,926 0,927 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 
ɉɚɪɚɦɟɬɪ ɉɅ 30/587ɛ-ȼ46 

N' ɚɝɪ, Ɇȼɬ 49,7 55,9 62,5 71,8 79,2 89,6 

Z'ɚ, ɲɬ 3,36 2,99 2,67 2,33 2,11 1,86 
Zɚ, ɲɬ 4 3 3 3 3 2 

Nɚɝɪ, Ɇȼɬ 41,8 55,7 55,7 55,7 55,7 83,5 

Δ1, ɨ.ɟ. 1,038 1,039 1,040 1,040 1,041 1,042 
nc1', ɨɛ/ɦɢɧ 132,48 125,02 118,35 110,50 105,26 99,01 

nc1, ɨɛ/ɦɢɧ 136,4 125 125 115,4 107,1 100 

n1(Hmax), ɨɛ/ɦɢɧ 124,1 120,5 127,3 125,8 122,6 121,7 

n1(ɇɪ), ɨɛ/ɦɢɧ 133,8 130,0 137,3 135,8 132,3 131,3 

n1(ɇmin), ɨɛ/ɦɢɧ 135,8 131,8 139,3 137,7 134,2 133,2 

Qη (ɪɚɫɱ) 1,404 1,666 1,492 1,300 1,179 1,564 

Qη (max) 1,118 1,327 1,188 1,035 0,939 1,245 

Q’1 (Hmin) ɦ3/ɫ 0,96 0,85 0,76 0,66 0,60 0,53 
Q’1(ɇmax) ɦ3/ɫ 0,87 0,78 0,70 0,61 0,55 0,49 

  
ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɤɪɢɬɟɪɢɹɦ: 
- ɇɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ 
ɧɚɯɨɞɢɬɫɹ ɡɚ ɬɨɱɤɨɣ ɨɩɬɢɦɭɦɚ. 

- ɇɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɪɢɜɟɞɟɧɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ 
ɧɚɯɨɞɢɬɫɹ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ (ɬɚɤ ɤɚɤ ɬɭɪɛɢɧɚ 
ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨ 
ɪɚɫɱɟɬɧɨɝɨ). 

- Ɍɭɪɛɢɧɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ, ɨɩɬɢɦɚɥɶɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ, 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɹɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɢɦɟɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɥɟɟ ɤ  ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɹɬɵ ɬɭɪɛɢɧɵ:  ɉɅ 30/800-ȼ-46 
ɫ ɞɢɚɦɟɬɪɚɦɢ  ܦଵ = ͷ,͸ ሺˏሻ ɢ ܦଵ = ͸ ሺˏሻ  . ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɬɭɪɛɢɧ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1 ɢ ɪɢɫɭɧɨɤ ȼ.2). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚɱɢɧɚɟɦ 
ɫ ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ ʟܼʙ = ܼʜʐ ሺܳʜʐሻ + ௌܪ ; (3.17) 

 
ɝɞɟ Zɧɛ(Qɧɛ) – ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ;  

ɇs – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
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ௌܪ = ܤ − ௓ʜʐ ሺொʜʐሻଽ଴଴ −∙ 𝜎 ∙ ܪ − ͳ,ͷ; (3.18) 
 
ɝɞɟ B – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10,33 ɦ;  

σ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧ ɩɨ Ƚɍɏ;  
H – ɧɚɩɨɪ; 

ɂɫɩɨɥɶɡɭɹ Ƚɍɏ ɫ ɧɚɧɟɫɟɧɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɜɵɱɢɫɥɹɥɢɫɶ 
ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɪɟɯ ɫɥɭɱɚɟɜ: 

1) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇmax. 
2) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɪɚɫɱ. 
3) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢ ɇmin. 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (3.19) ɧɚɣɞёɦ ɪɚɫɯɨɞ: 
 ܳ = ܳଵ′ ∙ ଵଶܦ ∙  (3.19) ;ܪ√

 
Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜɫɟ ɜ ɬɚɛɥɢɰɭ 3.5: 
 

Ɍɚɛɥɢɰɚ 3.5 – ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
 ɉɅ 30/800-ȼ-46 ɩɪɢ ܦଵ = ͷ,͸  ˏ ɉɅ 30/800-ȼ-46 ɩɪɢ ܦଵ = ͸  ˏ

 ɉɪɢ Hmax 
ɉɪɢ 

ɇɪɚɫɱ 
ɉɪɢ 
ɇmin 

ɉɪɢ 
Hmax 

ɉɪɢ 
ɇɪɚɫɱ 

ɉɪɢ 
ɇmin 

Q, ˏଷ/  ̝ ,ௌܪ 250 256 219 257 262 223 ˏ -4,4 -8,1 -7,6 -1,8 -5,6 -5,4 ܼʜʐ(ܳʜʐ), 
ɦ 

132,8 133 133 132,8 133 133 

σ 0,45 0,67 0,67 0,36 0,58 0,58 

 
Ⱦɚɥɟɟ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɜɵɛɪɚɧɨ ɧɚɢɦɟɧɶɲɟɟ 

ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɢ ɪɚɫɱɟɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ, ɜɵɛɪɚɧɚ 

ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ 30/800-ȼ-46 ɫ ܦଵ = ͸ ,ˏ ɩɪɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 
nc=115,4 ɨɛ/ɦɢɧ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ Zɚ=3. ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.3). 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ∇ ʟܼʙ = ܼʜʐ ሺܳʜʐሻ + ௌܪ = ͳ͵ʹ,ͺ − ͳ,ͺ = ͳ͵ͳ ˏ; (3.20) 
 ∇ ʟܼʙ = ܼʜʐ ሺܳʜʐሻ + ௌܪ = ͳ͵͵ − ͷ,ͺ = ͳʹ͹,ʹ ˏ; (3.21) 

 ∇ ʟܼʙ = ܼʜʐ ሺܳʜʐሻ + ௌܪ = ͳ͵͵ − ͷ,Ͷ = ͳʹ͹,͸ ˏ; (3.21) 
 
ɉɪɢɧɹɥɢ ∇ ʟܼʙ = ͳʹ͹,ʹ  ˏ; 
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3.2 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɍɝɨɥ ɨɯɜɚɬɚ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ ɩɪɢɧɹɬ ɢɡ Ƚɍɏ, 𝜑 = ʹͳͲ°. 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ݎ˅  ˘ = ͳ,͹ͺͻ ∙  ଵ; (3.22)ܦ
           

ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ:  
 ʑ˔˕ = ଴ܾ + Ͳ,ͲͲ͵͵ ·  ଵ;                                                                              (3.23)ܦ

 
ɝɞɟ  ଴ܾ = Ͳ,Ͷ ∙  ଵܦ

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ:  
 ௜ܳ = ொబ ·𝜑ଷ଺଴ ;                                                                                                              (3.24) 

 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɯɨɞɢɥɚɫɶ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ:  
ܨ˅  ˘ = ଴ܾሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ௔ሻݎ ˅ܾ˘ − ሺ௕˅˘−௕బ ሻమଶ ·  ͳͷ௢                                 (3.25)݃ݐ

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௏˅ ˘ = ଷହହ,଼ହ,ସ = ͸ͷ,ͻ ˏଶ (3.26) 

 
ɝɞɟ ܸ˅ ˘ ɨɩɪɟɞɟɥɟɧɚ ɝɪɚɮɢɱɟɫɤɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ ܸ˅ ˘ = Ͷ,ʹͷ 

Ɋɟɲɢɜ ɞɚɧɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɩɨɥɭɱɢɥɢ ɡɧɚɱɟɧɢɟ ˅ܾ˘ : 
 ˅ܾ˘ = ͸,ʹͻ  

 ܽ˅˘ = ݎ˅ ˘ −  ௔ (3.27)ݎ
 

ȼɫɟ ɪɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ ݎ௜ 10,73 10,18 9,63 9,08 8,53 7,98 7,43 6,88 6,33 5,78 5,23 4,68 ܾ௜ 6,29 5,94 5,58 5,23 4,88 4,52 4,17 3,81 3,46 3,11 2,75 2,40 ݎ௞  ௔ 1,22 1,20 1,18 1,16 1,14 1,12 1,10 1,08 1,06 1,04 1,02 1,00ݎ௞ݎ 4,68 4,77 4,86 4,96 5,05 5,15 5,24 5,34 5,43 5,53 5,62 5,72 

ln(
௥𝑘௥ೌ) 0,20 0,18 0,17 0,15 0,13 0,11 0,10 0,08 0,06 0,04 0,02 0,00 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.6 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ ݎ௜ݎ௔ 2,30 2,18 2,06 1,94 1,82 1,71 1,59 1,47 1,35 1,24 1,12 1,00 

ln(
௥𝑖௥ೌ) 0,83 0,78 0,72 0,66 0,60 0,53 0,46 0,39 0,30 0,21 0,11 0,00 

b·ln(௥𝑖௥ೌ) 5,23 4,62 4,04 3,47 2,93 2,42 1,93 1,47 1,05 0,66 0,31 0,00 ݎ௞ · ctgγ 21,33 20,97 20,62 20,27 19,91 19,56 19,21 18,85 18,50 18,14 17,79 17,44 ݉௜ 3,89 3,54 3,18 2,83 2,48 2,12 1,77 1,41 1,06 0,71 0,35 0,00 ܬ௜ 5,15 4,62 4,09 3,59 3,10 2,62 2,17 1,75 1,35 0,97 0,63 0,33 𝜑 180,00 161,19 142,91 125,19 108,08 91,63 75,92 61,01 47,00 33,99 22,10 11,51 ܽ௜ 6,06 5,51 4,96 4,41 3,86 3,30 2,75 2,20 1,65 1,10 0,55 0,00 

 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ φ˔˒ = ݂ሺݎ௜ሻ:  

 
Ɋɢɫɭɧɨɤ 3.2 – φ˔˒ = ݂ሺݎ௜ሻ 

 
ɉɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɧɚ ɫɩɢɪɚɥɢ. Ɋɚɡɛɢɥɢ ɭɝɨɥ ɨɯɜɚɬɚ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɱɟɪɟɡ ɢɧɬɟɪɜɚɥɵ 15ɨ ɢ ɧɚɲɥɢ ɡɧɚɱɟɧɢɟ r. Ɋɚɫɱɟɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɞɢɭɫ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: φ 0 15 30 45 60 75 90 105 

r, ɦ 4,68 4,70 5,40 6,00 6,50 7,00 7,50 8,00 φ 120 135 150 165 180 195 210 - 
r, ɦ 8,40 8,80 9,20 9,60 10,00 10,40 10,73 - 

  
Ɉɩɪɟɞɟɥɢɥɢ ɲɢɪɢɧɭ ɩɨɞɜɨɞɚ: 
′ܤ  = ʹ,ͻʹͺ ·  ଵ;                                                                                        (3.28)ܦ
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ȿɫɥɢ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ ܤ′ > ͹ ˏ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɝɨ ɧɚɣɞɟɧɚ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ܾ ൒ ͳ + ொ೘ೌೣସ଴଴  (3.29) 

 
ɉɨɫɬɪɨɟɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɩɨ 

ɪɚɫɫɱɢɬɚɧɧɵɦ ɜɵɲɟ ɩɚɪɚɦɟɬɪɚɦ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.4). 
 
3.3 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

3.3.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

ɉɪɢ ɪɚɫɱɟɬɟ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɭɱɢɬɵɜɚɥɢɫɶ ɫɨɜɦɟɫɬɧɨɟ ɜɥɢɹɧɢɟ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ேೌ௡˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ହହ଻଴଴ଵଵହ,ସ = Ͷ,͹; (3.40) 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ): 
˅∗ܦ  ൒ ሺହ,ଵ∙ʛˍ˓[𝜏ˇˑ˒] ሻ଴,ଷଷ = ሺହ,ଵ∙ସ,଻ଷ଴ ሻ଴,ଷଷ = Ͳ,ͻ͵ ˏ; (3.41) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɟɧɨ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = Ͳ,ͻͷ ˏ;  
 
3.3.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 

I. ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ: 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
 R˓˃ˇ = ଴,଼·N˃ሺ୬c·Dభሻ = ଴,଼∙ହହ଻଴଴ሺଵଵହ,ସ·଺ሻ = ͸Ͷ,͵ͷ ˍʜ; (3.42) 

 
 Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dʞ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15 ÷ 20 ɦɦ ɛɨɥɶɲɟ ɡɧɚɱɟɧɢɹ Dʑ: 
 d˒ = Ͳ,Ͳʹ + Dʑ = Ͳ,Ͳʹ + Ͳ,ͻͷ = Ͳ,ͻ͹ ˏ;                                                 (3.43) 
 
 Ɉɩɪɟɞɟɥɟɧɨ ɭɫɢɥɢɟ ɧɚ ɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 Rଵ = ୖ˓˃ˇሺଵ+ଶ ୡ୭sሺαሻ+ଶ ୡ୭sሺଶαሻሻ = ଺ସ,ଷହ ሺଵ+ଶ ୡ୭sሺସହˑሻ+ଶ ୡ୭sሺଽ଴ˑሻሻ = ʹ͸,͸ͷ ˍʜ;             (3.44) 
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ɝɞɟ α − ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 α = ଷ଺଴ˑZ˔ˈˆˏ = ଷ଺଴଼ = Ͷͷˑ;                                                                                (3.45) 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
 p˖ˇ = ୖ˓˃ˇ୪˔ˈˆˏ·୦˒ ൑ [p˖ˇ], ሺˍʞ˃ሻ;                                                                         (3.46) 

 
ɝɞɟ l˔ˈˆˏ - ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 l˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻ · Ɏ · ୢ˒Z˔ˈˆˏ = Ͳ,ͻ ∙ ͵,ͳͶ ∙ ଴,ଽ଻଼ = Ͳ,͵Ͷ ˏ;                       (3.47) 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 p˖ˇ = ୖ˓˃ˇ୪˔ˈˆˏ·୦˒ = ଺ସ,ଷହ଴,ଷସ·଴,ସ = Ͷ͹͵,ʹ  ˍʞ˃;                                                          (3.48) 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɚɟɦ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ [p˖ˇ] ɧɚɣɞɟɧɨ ɩɨ ɮɨɪɦɭɥɟ: 
 [p˖ˇ] = ͷͲ · U = ͷͲ · ͳͳ,͹ʹ = ͷͺ͸ ˍʞ˃;                                                  (3.49) 

 
ɝɞɟ U: 
  ܷ = గ·୬c·ୢ˒ଷ଴ = ଷ,ଵସ∙ଵଵହ,ସ∙଴,ଽ଻ଷ଴ = ͳͳ,͹ʹ ˏ/˔ˈˍ;                                                 (3.50) 

 
ɍɫɥɨɜɢɟ: p˖ˇ ൑ [p˖ˇ] – ɜɵɩɨɥɧɹɟɬɫɹ. 
II . ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɤɨɥɶɰɟɜɨɝɨ ɬɢɩɚ: 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = ଴,଼∙ே௡˔ˋː˘ ∙஽భ = ଴,଼∙ହହ଻଴଴ଵଵହ,ସ∙଺ = ͸Ͷ,͵ͷ ˍʜ; (3.51) 

 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ̟ܲ ˇ = ௉˓ ˃ˇௗ˒ ·ℎ˒ = ଺ସ,ଷହ଴,ଽ଻·଴,ସ = ͳ͸ͷ,ͺͷ ˍʞ  ˃ (3.52) 

 
 Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ: 
 [̟ܲ ˇ] = ʹͻ · ܷ = ʹͻ · ͳͳ,͹ʹ = ͵͵ͻ,ͺͺ ˍʞ˃                                                  (3.53) 
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ɍɫɥɨɜɢɟ: p˖ˇ ൑ [p˖ˇ] – ɜɵɩɨɥɧɹɟɬɫɹ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɛɪɚɧ ɩɨɞɲɢɩɧɢɤ ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ ɧɚ ɦɚɫɥɹɧɨɣ ɫɦɚɡɤɟ. 
 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɨɛɪɚɧ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ே˃ˆ˓௖௢௦𝜑 = ହହ,଻଴,ଽ = ͸ͳ,ͻ ʛʑ ∙ ʏ; (3.54) 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ଶ∙௙∙଺଴௡೎ = ଶ∙ହ଴∙଺଴ଵଵହ,ସ = ͷʹ; (3.55) 

 
Ɉɩɢɪɚɹɫɶ ɧɚ ɫɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ, ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-840/150-52 ɫ ܵːˑˏ = ͷ͸,ʹͷ ʛʑ ∙ ʏ ɢ ݊ːˑˏ = ͳͳͷ,Ͷ ˑ˄/ˏˋː. 
 
3.5 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ȼ ɬɚɛɥɢɰɟ 3.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-840/150-52, 
ɜɵɛɪɚɧɧɨɝɨ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ 30/800-ȼ-46. 

 
Ɍɚɛɥɢɰɚ 3.8 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ Ɍɨɦɫɤɨɣ Ƚɗɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Sɧɨɦ ɆȼȺ 56,25 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɋɧɨɦ Ɇȼɬ 45 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 3,1 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ 
nɧɨɦ ɨɛ/ɦɢɧ 115,4 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

Xd ɨ.ɟ. 0,8 

ɉɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,28 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X”d ɨ.ɟ. 0,2 

ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɟ 
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3.6 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

3.6.1 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ. ȿё ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ 
ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɫɩɪɚɜɨɱɧɨɦ ɩɨɫɨɛɢɢ [3, ɫɬɪ. 144], 
ɩɨɞɨɛɪɚɧ ɬɢɩ Ɇɇɍ: Ɇɇɍ10/1-40-12,5-2;  
ɝɞɟ 10 – ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɦɭɥɹɬɨɪɚ 10 ɦ3; 

1 – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ; 
12,5 – ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ; 

 
3.6.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3, ɫɬɪ. 103], ɨɩɪɟɞɟɥɟɧ ɬɢɩ ɗȽɊ.  
Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ – ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɩɪɢɧɹɥɢ: ɗȽɊɄ-100-2 – ɪɟɝɭɥɹɬɨɪ 

ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɤɨɦɛɢɧɚɬɨɪɨɦ ɜɧɟ 
ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ: 
ɝɞɟ, ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ;  

100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
2 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 2-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɜɵɛɨɪ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ.  

Ȼɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɩɨɞɫɬɚɧɰɢɟɣ ɹɜɥɹɟɬɫɹ ɉɋ 220 ɤȼ 
«ɒɚɪɵɩɨɜɫɤɚɹ» (ɩ. ɒɚɪɵɩɨɜɨ) ɫ ɪɚɫɫɬɨɹɧɢɟɦ 140 ɤɦ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. Ⱦɥɹ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ (ɪɢɫɭɧɨɤ 1). 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟɟ ɧɚɞɟɠɧɨɫɬɢ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ  

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɪɢɧɹɥɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-840/150-52 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Sɧɨɦ ɆȼȺ 62,2 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 

Ɋɧɨɦ Ɇȼɬ 56 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɟ 4.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 3,1 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɨɳɧɨɫɬɢ 

cosφ ɨ.ɟ. 0,9 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 115,4 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ 

˘′′ௗ ɨ.ɟ 0,2 ˘′ௗ ɨ.ɟ 0,28 ˘ ௗ ɨ.ɟ 0,8 

 
4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ, ɱɢɫɥɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ: 

 ܵ˓˃˔ч = ௉̟ ˔˕.ˆˈː−௉̝ .ː௖௢௦𝜑ˆˈː = ହ଺,଼−ଵ,଺଼଴,ଽ = ͸ͳ,ʹ ʛʑʏ (4.1) 

 
ɝɞɟ ܿݏ݋𝜑˔.ː = 𝜑ˆˈːݏ݋ܿ = Ͳ,ͻ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 
S, 

ɆȼȺ 
ܷːˑˏ, ɤȼ ˍܷˊ, 

% 
∆ʟ˘˘, 
ɤȼɬ 

∆ʟˍˊ, 
ɤȼɬ 

ܫ̆ ˘ , 
% ܷʑʜ ܷʜʜ 

ɌȾɐ– 80000/220 80 242 10,5 11 105 320 0,6 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ௠ܶ௔௫  ɢ 
ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ 𝜏: 

 𝜏 = ሺͲ,ͳʹͶ + ೘்ೌೣଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ,͵ ч (4.2) 

 
ɝɞɟ ௠ܶ௔௫ = Ͷ ˕˞˔. ч˃˔  ˆˑˇ.  

 



39 

 

˄˃˓ݐ = ͺ͹͸Ͳ − ˒ܶߤ ˎ − 𝜔 ʑܶ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ч (4.3) 
 
ɝɞɟ ߤ = ͳ − ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ ɜ ɝɨɞ, 1/ɝɨɞ;  ܶ˒ ˎ = ͵Ͳ − ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ, ɱ; 𝜔 = Ͳ,Ͳʹͷ − ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; ʑܶ = ͸Ͳ − ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ ͳͲͷ ∙ ͺ͹ʹͺ,ͷ = ͻͳ͸,Ͷͻ͸ ʛʑ˕ ∙ ч  (4.4) 

 
Ⱦɥɹ ɬɪёɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ∆ܹ′˘˘ = ͵ ∙ ∆ܹ̆ ˘ = ͵ ∙ ͻͳ͸,Ͷͻ͸ = ʹ͹Ͷͻ,ͷ ʛʑ˕ ∙ ч (4.5) 

 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ˒ = ቀ∆௉̱ ˊ௡˕ ቁ ∙ ( ௌ˓ ˃˔чௌː ˑˏ,˕˓)ଶ ∙ 𝜏 (4.6) 

 

 ∆ܹ˒ = ቀଷଶ଴ଵ ቁ ∙ ቀ଺ଵ,ଶହ଼଴ ቁଶ ∙ ʹͶͲͷ,͵ = Ͷͷͳ,ͳͺ ʛʑ˕ ∙ ч  

 
Ⱦɥɹ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ∆ܹ′˒ = ͵ ∙ ∆ܹ˒ = ͵ ∙ Ͷͷͳ,ͳͺ = ͳ͵ͷ͵,ͷ ʛʑ˕ ∙ ч (4.7) 

 
ɝɞɟ ܵːˑˏ,˕˓ − ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ݊˕ − ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ʗ = ଵߚ ∙ ∆ܹ′˘˘ + ଶߚ ∙ ∆ܹ′˒ (4.8) 

 ʗ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ʹ͹Ͷͻ,ͷ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͳ͵ͷ͵,ͷ = ʹͺ,͸ͺ ˕˞˔ ˓˖  ˄ 
 
ɝɞɟ ߚଵ − ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ; ߚଶ − ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ. 

 
4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 

ɛɥɨɤɨɦ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 
ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
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ܵ˓˃˔ч = ʹ ∙ ௉̟ ˔˕.ˆˈː−௉̝ .ː௖௢௦𝜑ˆˈː = ʹ ∙ ହ଺,଼−ଵ,ଷହ଴ ,ଽ = ͳʹ͵,ʹʹ  ʛʑʏ (4.9) 

 
 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 
Ɍɚɛɥɢɰɚ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 
S, 

ɆȼȺ 
ܷːˑˏ, ɤȼ ˍܷˊ, 

% 
∆ʟ˘˘, 
ɤȼɬ 

∆ʟˍˊ, 
ɤȼɬ 

ܫ̆ ˘ , 
% ܷʑʜ ܷʜʜ 

ɌȾɐ– 
125000/220 

125 242 10,5 11 135 380 0,5 

 𝜏 = ሺͲ,ͳʹͶ + ೘்ೌೣଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ,͵ ч (4.10) 

 
ɝɞɟ ௠ܶ௔௫ = Ͷ ˕˞˔. ч˃˔  ˆˑˇ.  

˄˃˓ݐ  = ͺ͹͸Ͳ − ˒ܶߤ ˎ − 𝜔 ʑܶ (4.11) 
˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ч  

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ ͳ͵ͷ ∙ ͺ͹ʹͺ,ͷ = ͳͲͻͳ,ͳ ʛʑ˕ ∙ ч (4.12) 

 
Ⱦɥɹ ɬɪёɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

 ∆ܹ′˘˘ = ͵ ∙ ∆ܹ̆ ˘ = ͵ ∙ ͳͲͻͳ,ͳ = ͵ʹ͹͵,͵ ʛʑ˕ ∙ ч (4.13) 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ܹ˒ = ቀ∆௉̱ ˊ௡˕ ቁ ∙ ( ௌ˓ ˃˔чௌː ˑˏ,˕˓)ଶ ∙ 𝜏 (4.14) 

 ∆ܹ˒ = ቀଷ଼଴ଵ ቁ ∙ ቀଵଶଶ,ହଵଵଶହ ቁଶ ∙ ʹͶͲͷ,͵ =  ͺ͹͹,ͻ͸  ʛʑ˕ ∙ ч  

 
Ⱦɥɹ ɬɪёɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ∆ܹ′˒ = ͵ ∙ ∆ܹ˒ = ͵ ∙ ͺ͹͹,ͻ͸ = ʹ͸͵͵,ͺͺ ʛʑ˕ ∙ ч (4.15) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 

 ʗ = ଵߚ ∙ ∆ܹ̆ ˘ + ଶߚ ∙ ∆ܹ˒  (4.16) 
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ʗ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͵ʹ͹͵,͵ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ʹ͸͵͵,ͺͺ =  Ͷ͵,͵ ˕˞˔ ˓˖  ˄ 
 
ɋɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɨɞɢɧɚɤɨɜɵɟ ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ. 

ɋɨɝɥɚɫɧɨ ɋɌɈ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ: 

 ˔ܵ.ː = Ͳ,ͲͲͷ ∙ ௉ː ˑˏ௖௢௦𝜑 = Ͳ,Ͳͳ ∙ ହ଺଴,ଽ = Ͳ,͸ ʛʑʏ (4.17) 

 
 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ܵːˑˏ, ɤȼȺ 
ܷːˑˏ, ɤȼ ˍܷˊ, % ܷʑʜ ܷʜʜ 

ɌɋɁ-630 630 10,5 0,4 6 
 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ = ௉̟ ˔˕.˔˕−௉̝ .ː௞∙௉ː ˃˕ /௖௢௦𝜑 + ͳ = ଵ଺଻−ଵ,଺଼ଵ∙ଵ଺଼/଴,ଽ + ͳ = ͳ,ͻ = ʹ (4.18) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ ݊ = ʹ. 

ɝɞɟ ݇ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ; 
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ܲː ˃˕ − ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ.  
ܫ˓  ˃˄ = ௉̝ ˕ −௉̝ .ː√ଷ௡௎ː ˑˏ௖௢௦𝜑 = ଵ଺଻−ଵ,଺଼√ଷ∙ଶ∙ଶଶ଴∙଴,ଽ = ʹͶͳ ʏ (4.19) 

 
ɝɞɟ ݊ − ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɨɜ. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ: 
ܫ˓  ˃˔ч = ܫ˓ ˃˄ ௧ߙ௜ߙ = ʹͶͳ ∙ ͳ,Ͳͷ ∙ ͳ = ʹͷ͵ ʏ (4.20) 

 
ɝɞɟ ߙ௜ = ͳ,Ͳͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ; ߙ௧ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ: 
ܨ  = ூ˓ ˃˔ч௝ = ଶହଷଵ,ଵ = ʹ͵Ͳ ˏˏଶ (4.21) 

 

ɝɞɟ ݆ = ͳ,ͳ ʏˏˏమ − ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ. 
ɉɪɨɜɟɪɤɚ ɩɨ ɧɚɝɪɟɜɭ ɩɪɨɜɨɞɚ: 
ܫ˃  ˅ = ௉̟ ˔˕.˔˕−௉̝ .ː√ଷ௎ːˑˏሺ௡−ଵሻ௖௢௦𝜑 = ଵ଺଻−ଵ,଺଼√ଷ∙ଶଶ଴∙ଵ∙଴,ଽ = Ͷͺʹ ʏ (4.22) 

 
ȼɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ȼɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ – 1ɯ240/32. Ⱦɚɧɧɵɟ ɩɪɨɜɨɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – Ⱦɚɧɧɵɟ ɩɪɨɜɨɞɚ Ⱥɋ – 1ɯ240/32 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ, ɲɬ ݎ଴ , Ɉɦ/ɤɦ ݔ଴, Ɉɦ/ɤɦ ଴ܾ ∙ ͳͲ−଺, ɋɦ/ɤɦ 

1 0,1180 0,435 2,604 
 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱɟɬɚ 

ȼ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɫɯɟɦɟ ɪɚɡɥɢɱɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, Ɍɋɇ ɢ ɹɱɟɣɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ: 
ܭ  = ˕ܭ݊ + ʡʠʜܭ݉ + ʙʟʢЭܭݐ , (4.23) 

ܭ  = ͵ ∙ ͳͲͲ + ͵ ∙ ͵ + ͹ ∙ ͷ = ͵ͶͶ ˏˎ .ː ˓˖  ˄ 
 
ɝɞɟ ݊ − ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
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˕ܭ − ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ݉ − ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ܭʡʠʜ − ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ݐ = ͹ − ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ; ܭʙʟʢЭ − ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ. 
Ɂɚɬɪɚɬɵ: 
 ʖ = ௜ܭ௡ܨ + ʗ = Ͳ,ͳͷ ∙ ͵ͶͶ ∙ ͳͲ଺ + ʹͺ͸ͺͲ = ͷͳ,͸ ˏˎː. ˓˖˄, (4.24) 

 
ɝɞɟ ܨ௡ = Ͳ,ͳͷ − ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; ܭ௜ − ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; ʗ − ɢɡɞɟɪɠɤɢ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ: 
ܭ  = ˕ܭ݊ + ʡʠʜܭ݉ + ʙʟʢЭܭݐ , (4.25) 

ܭ  = ʹ ∙ ͳ͸Ͳ + ʹ ∙ ͵ + ͸ ∙ ͷ = ͵ͷ͸ ˏˎ .ː ˓˖  ˄ 
 
ɝɞɟ ݐ = ͸ - ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ; 

Ɂɚɬɪɚɬɵ: 
 ʖ = ௜ܭ௡ܨ + ʗ = Ͳ,ͳͷ ∙ ͵ͷ͸ ∙ ͳͲ଺ + Ͷ͵͵ͲͲ = ͷ͵,Ͷ ˏˎː. ˓˖  ˄ (4.26) 

  ∆= ʖ𝑖భ −ʖ𝑖మʖ𝑖భ ∙ ͳͲͲ% = ହଵ,଺−ହଷ,ସହଵ ,଺ ∙ ͳͲͲ% = ͵,ͷ % (4.27) 

  
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5%, 

ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɜɚɪɢɚɧɬ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɣ. 

 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 

ɋɯɟɦɚ ɄɊɍɗ – 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
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Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɄɊɍɗ ȼɇ 220 ɤȼ 

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 

4.6.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x ′ୢ′ ∙ ୙ːˑˏమୗ  ː ˑˏ = Ͳ,ʹ ∙ ଵ଴,ହమ଺ଶ,ଶ  = Ͳ,͵ͷ ʝ  ˏ (4.28) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ ˍʑ (4.29) 

 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ୙ʙ%∙୙ːˑˏమଵ଴଴∙ୗːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙଼଴ = ͺͲ,ͷ ʝ  ˏ (4.30) 

 
ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏ మୗ ˍˊ = ଶଶ଴మ∞ = Ͳ ʝˏ (4.31) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
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xʚ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͳͶͲ = ͸Ͳ,ͻ ʝ  ˏ (4.32) 
 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ʹͶʹ = ʹͶʹ ˍʑ (4.33) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଶସଶ = Ͳ,ͲͶ (4.34) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = ୶ʒ୘˃,ʒ ∙ω = ଴,ଷହ ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳʹͷ ʝˏ (4.35) 

 rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳͳͺͲ ∙ ͳͶͲ = ͳ͸,ͷʹ ʝ  ˏ (4.36) 
 r˕ = ∆୔k ∙୙మ˄ୗːˑˏమ = ଷଶ଴∙ଵ଴య∙ሺଶସଶ∙ଵ଴యሻమሺ଼଴∙ଵ଴లሻమ = ʹ,ͻ ʝˏ (4.37) 

 
4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  ɢ ɪɚɫɱɟɬ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
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Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8, 4.9 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.6. 
 
 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 
Ɍɚɛɥɢɰɚ 4.6 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ Ɍɨɱɤɚ ɄɁ (ɉ1) I˒.଴, ɤȺ i˖ , ɤȺ 
1ɮ 7 9,52 14,81 
3ɮ 7 6,35 9,87 
3ɮ 1 19,57 49,82 
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4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ  

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ  ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. Ⱦɥɹ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ 
ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ௌː ˑˏ√ଷ௎ːˑˏ = ͳ,Ͳͷ ∙ ଺ଶ,ଶ∙ଵ଴ల√ଷ∙ଵ଴,ହ∙ଵ଴య = ͵,͸  ˍʏ (4.38) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˕˓−˓˃ = ୗ˕,ːˑˏ√ଷ∙୙ːˑˏሺ−ఱ%ሻ = ଼଴∙ଵ଴ల√ଷ∙ଶଷ଴ = ʹͲͲ,ͅ  ʏ (4.39) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 
 I˓˃˄.௠௔௫ = ୗ∑√ଷ∙୙ːˑˏ∙ሺ୬ˎሻ = ଵ଼ଷ,଻√ଷ∙ଶଶ଴∙ଶ = ʹͶͳ ʏ (4.40) 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕яˉ = ୗ∑√ଷ∙୙ːˑˏ ∙ሺ୬ˎ−ଵሻ = ଵ଼ଷ,଻√ଷ∙ଶଶ଴∙ଵ = Ͷͺʹ,ͳ ʏ (4.41) 

 
4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uːˑˏ ൒ Uːˑˏ.˔  
 Iːˑˏ ൒ I˓˃˄ ,୫a୶  
 Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔ч  

 
ȼɵɛɢɪɚɟɦ ɜɵɤɥɸɱɚɬɟɥɶ ɜɚɤɭɭɦɧɵɣ ȼȽȽ-10, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɤɨɧɰɟɪɧ 

«ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ» ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
« Ɂɚɜɨɞ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ». Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  
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Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10/63/4000 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊȼɊɁ-10/4000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = 10,5 ɤȼ Uːˑˏ = 10,5 ɤȼ Iʒ.˓˃˄ = ͵͸ͲͲ ʏ Iːˑˏ = ͶͲͲͲ Ⱥ Iːˑˏ = ͶͲͲͲ Ⱥ I୬଴ = ͳͻ,ͷ͹ ɤȺ I˔ˍ˅ ˍˊ = 161 ɤȺ iˠˎ.˔˕ = ͳʹͷ ɤȺ i୷ = Ͷͻ,ͺʹ ɤȺ ݅˒˓ ̝ ˍ˅ = ͸͵ ɤȺ I˕.˔˕ = ͷͲ ɤȺ ʑˍ.˓˃˔ч = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳͻ,ͷ͹ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͵Ͷ,ͷ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͸͵ଶ ∙ ͵ = = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͳʹͷଶ ∙ ͵ = = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔ 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS232 0,5 10 

  ∑ = 26 ȼ·Ⱥ 

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

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. ɉɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ.  

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

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

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–10, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɌɒɅ-10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.9. 
 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ˍʑ I˓˃˄  ୫a୶ ൑ Iːˑˏ Iʒ.˓˃˄ = ͵͸ͲͲ ʏ Iːˑˏ = ͶͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10.  

Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-10 ɍɏɅ1, ɩɪɨɢɡɜɨɞɢɬɟɥɶ 
ɈȺɈ «Ɋɚzɪɹɞ». 

 
Ɍɚɛɥɢɰɚ 4.10 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ˍʑ 
 
4.10 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 

ɉɚɪɚɦɟɬɪɵ ɄɊɍɗ ȼ105-220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11, 
ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɗɥɟɤɬɪɨɩɭɥ».  

 
Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɚɧɧɵɯ ɄɊɍɗ ȼ105-220 ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ȼ105 

ȼɵɤɥɸɱɚɬɟɥɶ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ U ːˑˏ = ʹʹͲ ˍʑ Uːˑˏ = 220 ɤȼ Uːˑˏ = 220 ɤȼ I˓˃˄ = ʹͶͳ ʏ Iːˑˏ = ͵ͳͷͲ Ⱥ Iːˑˏ = ͵ͳͷͲ Ⱥ I୬଴ = ͸,͵ͷ ɤȺ ݅ˑ˕ˍˎ = ͶͲ ɤȺ iˠˎ.˔˕ = ͳͲͶ ɤȺ i୷ = ͻ,ͺ͹ ɤȺ - I˕.˔˕ = ͶͲ ɤȺ ʑˍ.˓˃˔ч = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ ) = = ͸,͵ͷ ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͳ,͸ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͶͲଶ ∙ ͶͲ ∙ ͳͲ−ଷ = = ͸Ͷ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͳͲͶଶ ∙ ʹ = = ʹͳ͸͵ʹ ˍʏଶ ∙  ̝

 
Ɍɚɛɥɢɰɚ 4.12 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ  

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ Uːˑˏ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ I˓˃˄  ୫a୶ ൑ Iːˑˏ I˓˃˄ = ʹͶͳ ʏ Iːˑˏ = ͸ͲͲ ʏ 
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Ɍɚɛɥɢɰɚ 4.13– Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ U = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2. 
 
Ɍɚɛɥɢɰɚ 5.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  

Ɍɢɩ ɋȼ-840/150-52 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɉɨɥɧɚɹ, ɆȼȺ 56,25 

Ⱥɤɬɢɜɧɚɹ, Ɇȼɬ 45 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cos φ 0,9 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 115,4 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 3093 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1115 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ, ȼ 290 

ɂɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 

ɫɢɧɯɪɨɧɧɨɟ Xd, ɨ.ɟ. 0,8 

ɩɟɪɟɯɨɞɧɨɟ X'd, ɨ.ɟ. 0,28 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X"d , ɨ.ɟ. 0,2 

 
Ɍɚɛɥɢɰɚ 5.2 - ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/200 

Ɍɢɩ ɌȾɐ-80000/200 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 80 ɆȼȺ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242/10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ – 
 
5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ܫ̂  ,ːˑˏሺଵሻ = ௌː ˑˏ√ଷ∙௎ːˑˏ = ହ଺,ଶହ√ଷ∙ଵ଴,ହ = ͵Ͳͻ͵  ʏ (5.1) 

 
ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
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ܫ̂  ,ːˑˏሺଶሻ = ூ̂ ,ːˑˏሺభሻ ∙௄˔˘௄˕˕ = ଷ଴ଽଷ∙ଵସ଴଴଴/ହ = ͵,ͺ͹ ʏ (5.2) 

 
ɝɞɟ ܭ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; ܭ˕˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵːˑˏ,ʑʒଵ = ூː ˑˏ,˓ˑ˕ଵ,ଶଶହହ ∙ ܷːˑˏ,˓ˑ˕ = ଵଵଵହଵ,ଶଶହହ ∙ ʹͻͲ = ʹ͸͵,ͅ  ˍʑʏ (5.3) 

 
ɉɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 300 ɤȼȺ. ȼɵɩɨɥɧɢɦ 

ɩɟɪɟɫɱёɬ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ˑˏ,ଶ = ௌː ˑˏ,ʑʒభ௎ː ˑˏ,˓ˑ˕ = ଷ଴଴∙ଵ଴యଶଽ଴ = ͳͲ͵Ͷ,ͷ ʏ (5.4) 

 ːܫ ˑˏ,˓ˑ˕ଶ = ூː ˑˏ,మ௄˕˕ = ଵ଴ଷସ,ହଵଶ଴଴/ହ = Ͷ,͵ ʏ (5.5) 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-840/150-52 56,25 ɆȼȺ: 
-ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɄɁ ɜ 

ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
-Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
-Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
-Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
-Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
-ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/200: 
-Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
-ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɯɜɚɬɵɜɚɸɳɟɟ 

ɨɛɦɨɬɤɭ ȼɇ (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
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-Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

-Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
-Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
-Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
-Ɂɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɢ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
-Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
-5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
-Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 

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

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

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
-Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
-Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
-Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
-Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 

5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:  
 
Iɧɨɦ. = 3093 Ⱥ; 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:  
 
ηɬɬ=4000/5Ⱥ; 
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ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ IɋɊ,0 ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ˑˇːܭ ∙ ௜݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵Ͳͻ͵ = ͳͷͶ,͸ ʏ,  (5.6) 
 
ɝɞɟ ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; ௜݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; ːܫ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 3093 Ⱥ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ːܭ ∙ ʜʐሺʜሻܫ = ːܭ ∙ ˑˇːܭ ∙ ௜݂ ∙ ːܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ͵Ͳͻ͵ = Ͳ,ͳ ∙ ːܫ ,  (5.7) 

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɭɫɥɨɜɢɹ (3.2) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 

ʠʟ.଴ܫ  = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ͵Ͳͻ͵ = Ͷ͸͵,ͻ ʏ; (5.8) 
 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ 
ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ: 

ʛʏʙʠܫ  = ா೏"௫೏" ∙ ːܫ = ଵ,ଵଷ଴,ଶ ∙ ͵Ͳͻ͵ = ͳ͹Ͷ͹ͷ,Ͷͷ ʏ, (5.9) 

 
ɝɞɟ    ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; ݔௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,2. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ ௜݂ ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͹Ͷ͹ͷ,Ͷͷ = ͳ͹Ͷ͹,ͷ ʏ, (5.10) 

 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ , (5.11) 

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; ܫʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ, 17475,45 Ⱥ. 

Ɍɨɝɞɚ:  



55 

 

ʡܭ > ଵ଻ସ଻,ହ ∙ଶଵ଻ସ଻ହ,ସହ ; 
ʡܭ  > Ͳ, ;ʹ  
 
ɄɌ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3; 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.12) ɢ 

ɪɚɜɧɚ: 
ʜʡܫ  = ூʠʟ.బʙʡ = ଴,ଵହ∙ூː଴,ଷ = Ͳ,ͷ ∙ ːܫ ; (5.12) 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 

ܤ  ൒ ூʠʟ.బʙʡ = ଴,ଵହ∙ூː଴,ଷ = Ͳ,ͷ ∙ ːܫ ; (5.13) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (3.8) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

1,5·Iɧ.  
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫʝʡʠ = ሺʹ ÷ ͳʹሻ ∙ ːܫ ˑˏ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 

 
ʝʡʠܫ  = ͸ ∙ ːܫ ˑˏ = ʹͻ,ͷʹ ʏ (5.14) 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 
 

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,80
0
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0,2
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16,7° 
I ɫɪ.0

I ɧ.ɬ B

ɋɪɚɛɚɬɵɜɚɧɢɟ

Ɍɨɪɦɨɠɟɧɢɟ

IΔ, ɨ.ɟ.

IɌ, ɨ.ɟ.

 
Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ 

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

 
 5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ  

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. ɉɟɪɜɵɣ ɨɪɝɚɧ 
(U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 
Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ». 

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

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

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. 

 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ 0,7; 
ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
ɋ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
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Σܥ = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ (5.15) 
Σܥ  = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ ˏˍʣ/˗˃ˊ  ̟ 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡ ሺఓబ ሻʠʡ ሺఓబ ሻ+ʠΣ  (5.16) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,͸ ˍʑ (5.17) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ (5.18) 

஼ܫ  = ͳ,͹͵ ∙ ͳͲ,5∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ ∙ ͳͲ−଺ = ͷ,Ͷ͹ ʏ  
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 

 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸͸ͲͲ ∙ ଴ ,଴ଵଶ଴,଴ଵଶ+଴,ଽ଺ = ʹͺ͹,͸ ʑ  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ , (5.19) 

 ܷʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଵ∙ଶ଼଻,଺భబ,ఱ√య∙బ,భ/య   

 ݊ʡʜ = ͳͲͲ/  ͵ 
 ܷʠʟ ൒ ͵  
 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
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ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 3 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

Ⱦɥɹ ɨɪɝɚɧɚ ܷ ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 
3. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬܭʡ: 

 ʤ = ଵʙʡ +ଶ = ଵଵ,ଷ+ଶ = Ͳ,͵Ͳ  ͵ (5.20) 

 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ  (5.21) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. ɍɫɬɚɜɤɚ U1> 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ (5.22) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
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ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  = ூమூʜ ,  (5.23) 

 
ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ஺ூ∗మమ ,                                                                                                (5.24) 

 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1 - ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶ˔ˋˆːሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 

ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹; ܫଶ˔ˋˆː = Ͳ,Ͳ͹ ∙  ʜ (5.25)ܫ
 

2 - ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶ˒˖˔ˍሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ  ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͹ͲͲ ˔. 
ɉɪɢ ɷɬɨɦ: 

ଶ∗ܫ  = √ʏ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ (5.26) 

 
ɝɞɟ  Ⱥ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; 

 ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ – ݐ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹,  (5.27) 

 
ɝɞɟ  ʙʜ = ͳ,  ʹ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
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ˍ˔˖˒ଶܫ = ˍ˔˖˒ଶ∗ܫ ∙ ːܫ = Ͳ,ͳ͹ ∙ ͵,ͺ͹ = Ͳ,͸͸ ʑ (5.28) 
 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶ˒˖˔ˍ: 

˒ˑˇݐ  = ஺ூ∗మ˒˖˔ˍమ = ଷ଴଴,ଵ଻మ ≈ ͳͲ͵ͺ ˔ (5.29) 

 
3 - ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଵ଺ሺூ∗మ ሻమ  
 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ: 
ଶ∗ܫ  ଶ ∙ ʠʟݐ = ͳ͸ = ʏʗʝ    
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3: 
 

Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3: 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ = 30 ɫ, t ɦɚɤɫ = 750 ɫ. 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
-ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
-ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
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.ଶʠ.ʖ∗ܫ ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(𝑋೏ ˅ ː′′ +𝑋ʡ +𝑋ʚ)  (5.30) 

 ܺ∗ ˎ = ˎܺ ∙ ௌ˄௎మ˄ = ͵Ͳ,Ͷ ∙ ହ଺,ଶହଶସଶమ = Ͳ,Ͳ  ͵ (5.31) 

 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 

ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ: 
 ܺௗ ˅ː′′ = ௗܺ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ʹ ∙ ሺଶସଶଵ଴,ହሻଶ = ͳͲ͸,  ʹ (5.32) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ʡܺ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌː ˑˏ = ଵଵଵ଴଴ ∙ ହ଺,ଶହ଼଴ = Ͳ,Ͳ͹͹ (5.33) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
.ଶʠ.ʖ∗ܫ  ൑ ଵଵ,ଷ⋅ଶ∙ሺଵ଴଺,ଶ+଴,଴଻଻+଴,଴ଷሻ = Ͳ,ͲͲ͵͸ ˑ. ˈ.  
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲ͵͸ ∙ ʹ ∙ ଶସଶଵ଴,ହ = Ͳ,ͳ͸ (5.34) 

 
ɉɪɢɧɢɦɚɟɦ  ܫଶʠ.ʖ. = Ͳ,ʹͷ 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

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

 
5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 



63 

 

ʠʗʒʜܫ = ௄ʜ ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ  (5.35)ܫ

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

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 0,9 ɫɟɤɭɧɞ. 
2 - ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ௄ʜ ∙ூʜ௄ʑ = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ (5.36)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 4.2: 
 
Ɍɚɛɥɢɰɚ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 

К̬̌т̦о̭т̽ 
пе̬е̬̐у̚к̛ ܫ ⁄ʜܫ  

1,1 1,15 1,2 
1,2

5 
1,3 1,4 1,5 

2,

0 
2,2 

ʪл̛тел̦̽о̭т̽ 
пе̬е̬̐у̚к̛ ;̭Ϳ 3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
4 - Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ ∙ ʜʝʛܫ       (5.37) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  ሺ ʒܷ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ ∙௡ʡ = ଴ ,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ଴଴/ଵ଴଴ = ͸͸ ʑ       (5.38) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɵɯ 

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

 
5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ  

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 
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ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ଵܼ , ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ Ɍɨɦɫɤɨɣ Ƚɗɋ – 
ɉɋ «Ʉɪɚɩɢɜɢɧɫɤɚɹ»: 

 ଵܼ ൑ Ͳ,ͺ ∙ ʡܼ + ଴,଼௄ʡ ∙ ଵܼʚ′ = Ͳ,ͺ ∙ ͳͳͶ,ͷ + ଴,ଷ଼ ∙ ͸͵,ͳ = ͳͲͺ,Ͷ ʝˏ (5.39) 

 
ɝɞɟ ʡܼ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; ଵܼʚ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ܭʡ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/200, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ: 

 ʡܼ = ଴,ଵଵ∙ଶସଶమହ଺,ଶହ = ͳͳͶ,ͷ ʝˏ (5.40) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 220ɤȼ: 
 ଵܼʚ′ = ˎଶݔ√ + ଶݎˎ = √͸Ͳ,ͻଶ + ͳ͸,ͷʹଶ = ͸͵,ͳ ʝ  ˏ (5.41) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ଵܼ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ହ଺,ଶହ଼଴ + ଴,ଷ଼ ∙ ହ଺,ଶହଶସଶమ ∙ ͸͵,ͳ = Ͳ,Ͳͻ (5.42) 

 ଵܼɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ଵܼ = ଵܼ ˑ.ˈ. ∙ ˄ܼ = Ͳ,Ͳͻ ∙ ͳ,Ͷ = Ͳ,ͳ͵ ʝ  ˏ (5.43) 

 
ɝɞɟ ˄ܼ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 

 ˄ܼ = ௎మ˄ௌʜʒ = ଵ଴,ହమହ଺,ଶହ = ͳ,ͻ͸ ʝˏ (5.44) 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

ଵܼ˔.ˊ = ଵܼ ∙ ௡ʡ௡ʜ = Ͳ,ͳ͵ ∙ రబబబఱభబఱబబభబబ = Ͳ,ͻͻ ʝ  ˏ (5.45) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ଵܼ஼ଷ = ͳ. 
Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

ɉɪɢɧɢɦɚɟɦ ɞɟɥɶɬɚ Z=30. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଷ଴ଽଷ = ͳ,ͻ ʝ  ˏ (5.46) 

 
ɝɞɟ ܫʜʏʒʟ  - ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଶ−଴,ଽହ଴,଼ = ͵,ͺ ˑ. ˈ. (5.47) 

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

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ .ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ. (5.48) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,ଽ଴,ଽହ∙ଶ,ହ = Ͳ,͵͹ͻ (5.49) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸͹,͹͵°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ஼ܼ  ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ. (5.50) 

 ஼ܼ  ʖூூ = ூܼூ ˑ.ˈ. ∙ ʐܼ = Ͳ,͵ͷ ∙ ଵ଴,ହమହ଺,ଶହ = Ͳ,͸ͻ ʝ  ˏ (5.51) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ஼ܼ  ʖூூ = ௓ʠ.ʖ.𝐼𝐼 ∙௡ʡ௡ʜ = ଴,଺ଽ∙ସ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = ͷ,ʹ ʝˏ  (5.52) 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ூܼூ = ͷ,ʹ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ஼ܼʛଵ =Ͳ,Ͳͳͻͷ ʝ ,ˏ  ஼ܼʛଶ = Ͳ,ͳͲ͵ͷ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 4.3. 

 

 
Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.3.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

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

ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

ʟ ʠʗʒʜܫ  = ௄ʜ ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴ ,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ (5.53)ܫ

 
ɝɞɟ ܫʜʝʛ.ʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 

ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
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.௉ ʞʢʠʙܫ = ଵ,଴଼∙ூʜʝʛ.ʟ଴ ,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ (5.54)ܫ

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

К̬̌т̦о̭т̽ 
пе̬е̬̐у̚к̛, 

I/I̦ 

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

ʪл̛тел̦̽о̭т̽  
пе̬е̬̐у̚к̛, ̭ 

дл̛тел̦̽о 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6: 
 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

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

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

.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹ ∙  ʜʝʛ.ʟ (5.55)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 
ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɒɗ1113 
ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɄɊȺ». ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

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

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

 
5.5 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, 
ɬɚɛɥɢɰɵ Ƚ.1 ɢ Ƚ.2 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

Ⱦɥɹ ɪɚɫɱёɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɫɧɢɬɶ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ: 
- ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ: ɩɥɨɬɢɧɚ ɛɟɬɨɧɧɚɹ, 

ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ, ɬɢɩ ɨɫɧɨɜɚɧɢɹ ɝɪɭɧɬɚ – Ⱥ-ɫɤɚɥɶɧɵɣ. ȼɵɫɨɬɚ ɨɬ 25 ɞɨ 60 ɦɟɬɪɨɜ, 
ɬ.ɤ. Hmax=29,1 ɦ – III  ɤɥɚɫɫ; 

- ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɩɨ Nɭɫɬ ɨɬ 10 
ɞɨ 300 Ɇȼɬ – III  ɤɥɚɫɫ; 

- ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ:  
ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 

ɚɜɚɪɢɢ ȽɌɋ: ɩ.Ɂɟɥɟɧɨɝɨɪɫɤɢɣ (ɧɚɫɟɥɟɧɢɟ 4736 ɱɟɥ.) ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɤɦ ɨɬ ɫɬɜɨɪɚ 
ɢ ɩɝɬ.Ʉɪɚɩɢɜɢɧɫɤɢɣ (ɧɚɫɟɥɟɧɢɟ 7169 ɱɟɥ.) ɧɚ ɪɚɫɫɬɨɹɧɢɢ 15 ɤɦ ɨɬ ɫɬɜɨɪɚ.  

 Ɋɚɡɦɟɪ ɜɨɡɦɨɠɧɨɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɭɳɟɪɛɚ ɛɟɡ ɭɱɟɬɚ ɭɛɵɬɤɨɜ ɜɥɚɞɟɥɶɰɚ 
ȽɌɋ (ɦɥɧ. ɪɭɛ) ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ ɨɬ 1000- 5000 – II  ɤɥɚɫɫ ȽɌɋ. 

ɇɚɡɧɚɱɚɟɦ II  ɤɥɚɫɫ ȽɌɋ. 
 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ∇ȽȽɉ=∇ɇɉɍ+ℎ(6.1) ,ݏ  

 
ɝɞɟ hs– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ.  

 
ℎݏ = ℎ1݊ݑݎ%+∆ℎ(6.2)                                                              ,ܽ+ݐ݁ݏ 

 
ɝɞɟ hrun1%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ;  

∆hset– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
a  − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ a =0,6 ɦ. 
 
6.1.2 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ  ∆ℎ௦௘௧ = KW ∙  ௏ೢ మ∙L୥∙ୢ ∙ cosα,  (6.3) 

 
ɝɞɟ v= 24 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ [2]; 

KW – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ: 
௪ܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ܸሻ ∙ ͳͲ − ͹ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͶሻ ∙ ͳͲ − ͹ =  = Ͳ,ͲͲͲͲͲʹͶ͸; (6.4) 

 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ɩɪɢ 0°=ߙ, L ≈ 5139 ɦ (ɪɢɫɭɧɨɤ 6.1). 
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Ɋɢɫɭɧɨɤ 6.1 - Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ 

Ɇɚɫɲɬɚɛ: 1:58610 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 ݀ = ∇ʜʞʢ−∇ʓʜʝଶ = ଵ଺ଵ−ଵଷଵଶ = ͳͷ  ˏ (6.5) 

 ∆ℎ௦௘௧ ௪ܭ = ∙ ௏ೢ మ ∙L୥∙ୢ ∙ cosα = Ͳ,ͲͲͲͲͲʹͶ͸ ∙ ଶସమ∙ହଵଷଽଽ,଼ଵ∙ଵହ = Ͳ,ͲͶͻ  ˏ  (6.6) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 ௚௅௏మ ೢ = ଽ,଼ଵ∙ହଵଷଽଶସమ = ͺ͹,ͷ  ʹ (6.7) 

 ௚௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶସ = ͺͺʹͻ, (6.8) 

 
ɝɞɟ t = 6 ɱ = 21600 ɫ – ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ. 

ɉɨ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ Ⱥ.1] ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ: 

 

–ɞɥɹ ௚௅௏మ ೢ = ͺ͹,ͷʹ:   
௚ℎ௏మ ೢ = Ͳ,Ͳͳ͸;   ௚்௏ೢ = ͳ,Ͷͷ;                                          (6.9) 

 

–ɞɥɹ ௚௧௏ೢ = ͺͺʹͻ: 
௚ℎ௏మ ೢ = Ͳ,Ͳ͹; 

௚்௏ೢ = ͵,  ͅ            (6.10) 
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ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ௚ℎ௏మ ೢ = Ͳ,Ͳͳ͸; 
௚்௏ೢ = ͳ,Ͷͷ ɢ ɨɩɪɟɞɟɥɹɟɦ 

ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  
 ܶ = ଵ,ସହ∙௏ೢ௚ = ଵ,ସହ∙ଶସଽ,଼ଵ = ͵,ͷͷ  ̝ (6.11) 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ = ଴,଴ଵ଺∙௏ೢ మ௚ = ଴,଴ଵ∙ଶସమଽ,଼ଵ = Ͳ,ͻͶ  ˏ (6.12) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
ௗߣ  = ௚்మଶగ = ଽ,଼ଵ∙ଷ,ହହమଶ∙ଷ,ଵସ = ͳͻ,͸ͻ  ˏ (6.13) 

 d >  Ͳ,ͷߣௗ (6.14) 
 ͳͷ > Ͳ,ͷ ∙ ͳͻ,͸ͻ = ͻ,ͺͷ ˏ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ ∙̅̅ ̅ ௜ܭ = Ͳ,ͻͶ ∙ ʹ,ͳ = ͳ,ͻ͹ ,ˏ  (6.15) 

 
ɝɞɟ iK − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ1, ɪɢɫ Ⱥ.2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ   ௚௅௏మ ೢ  (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ). ɉɪɢɧɢɦɚɟɦ ܭ௜ = ʹ,ͳ; ℎ - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 
ℎ݊ݑݎ݇∙݌ݏ݇∙݌݇∙ݎ݇ = %1݊ݑݎ∙ℎ1% =1∙0,9∙1,4∙1,9∙1,97 = 4,72 ɦ,                  (͸.ͳ͸ሻ 

 
ɝɞɟ ݇ݎ ɢ ݇݌ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬ6ɤɨɫɚ, 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ1];        ݇0,9 = ݌݇ ,1 = ݎ ɞɥɹ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɭɤɪɟɩɥɟɧɧɨɝɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ; ݇݌ݏ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ2] ɩɪɢ m = ctg 
φ =2 ɢ Vw = 24 ɦ/ɫ, ݇݊ݑݎ݇  ;1,4 = ݌ݏ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɪɢɫ. Ⱦ1] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ. 
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d

%1h
= ଵଽ,଺ଽଵ,ଽ଻ = ͻ,ͻͻ (6.17) 

 
ɝɞɟ ݇1,9= ݊ݑݎ  

ℎݏ = ℎ1݊ݑݎ%+∆ℎ5,369=0,6+0,049+4,72=ܽ+ݐ݁ݏ ɦ                    (6.18) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ:  

 ∇ȽȽɉ=∇ɇɉɍ+ℎ166,4=5,369+161=ݏ ɦ                             (6.19) 
 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ Qˑ˔ːˏ˃ˍ˔ = ͳ͸ͺͻ ˏଷ/ ;̝ 
 Q˒ˑ˅ ˏ˃ˍ˔ = ʹͲ͸Ͳ ˏଷ/ ;̝ 
 ܳʒʏ = ேˈˇʒʏଽ,଼ଵ∙ʜˑ˔ː∙ŋ = ହହ,଻∙ଵ଴యଽ,଼ଵ∙ଶହ,ହ∙଴,ଽଷଵ = ʹ͵ͻ,ʹ ˏଷ/ ;̝  (6.20) 

 QʒЭʠ = Qʒʏ ∙ m = ʹ͵ͻ,ʹ ∙ ʹ = Ͷ͹ͺ,Ͷ ˏଷ/˔,  (6.21) 
 m = n − ͳ = ͵ − ͳ = ʹ; (6.22) 
 ʜˑ˔ː = ∇ʜʞʢ − ∇ʢʜʐ = ͳ͸ͳ,ͲͲ − ͳ͵ͷ,ͻ = ʹͷ,ͳ ;ˏ (6.23) 
 

Ɍɚɤ ɤɚɤ ʜˑ˔ː > ːˋˏܪ = ʹͶ,͵Ͳ ,ˏ ɩɚɜɨɞɨɤ ɦɨɠɧɨ ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ Ƚɗɋ. 
 ܳˑ˔ː˓˃˔ч = Qˑ˔ːˏ˃ˍ˔ − ሺn − ͳሻ ∙ ܳʒʏ;  (6.24) 

 ܳˑ˔ː˓˃˔ч = ͳ͸ͺͻ − ʹ ∙ ʹ͵ͻ,ʹ = ͳʹͳͲ,͸ ˏଷ/ ;̝ 
˓ݍ  = ℎܸ ∙ ℎˑ˔ːʜʐ = ͸ ∙ Ͷ,ͻ = ʹͻ,Ͷ ˏଶ/˔, (6.25) 

 
ɝɞɟ n − ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ; ℎܸ  - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ, ɞɥɹ ɫɤɚɥɶɧɵɯ - ɜɵɲɟ 5 ɦ/ɫ); ℎˑ˔ːʜʐ = Ͷ,ͻ ˏ - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ 

)( НȻQfНȻ  ɩɪɢ Qˑ˔ːˏ˃ˍ˔ = ͳ͸ͺͻ ˏଷ/ ;̝ 
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ℎʜʐ = ∇ʢʜʐ − ∇ʓʜʝ = ͳ͵ͷ,ͻͲ − ͳ͵ͳ,ͲͲ = Ͷ,ͻ ˏ; (6.26) 
 
  ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ʹͻ,Ͷ = ͵͸,͹ͷ ˏଶ/ ;̝ (6.27) 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ொˑ˔ː˓˃˔ч௤˅ = ଵଶଵ଴,଺ଷ଺ ,଻ହ = ͵ʹ,ͻͶ ˏ ≈ ͶͲ ˏ; (6.28) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ: n=4 - ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ, b=10 – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
ɉɪɢɧɢɦɚɟɦ ɛɵɤ ɪɚɡɪɟɡɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɥɳɢɧɨɣ ߜ˄ = Ͷ ˏ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɩɪɢ ݊ = Ͷ c ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ: 
 ʑʑ = n ∙ b + ሺn − ͳሻ б = Ͷ ∙ ͳͲ + ሺͶ − ͳሻ ∙ Ͷ = ͷʹ ˏ; (6.29) 

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - ʜ଴ଵ, ɚ ɡɚɬɟɦ 
ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ʜ଴ଶ: 

଴ଵܪ  = ( ொ˓௠஻√ଶ௚)ଶ/ଷ = ቀ ଵଶଵ଴,଺଴,ସଽ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͷ,ͺ ˏ, (6.30) 

 
ɝɞɟ m=0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ.  

 ܳ˓ = Qˑ˔ːˏ˃ˍ˔ − ܳʒЭʠ = ͳ͸ͺͻ − Ͷ͹ͺ,Ͷ = ͳʹͳͲ,͸ ˏଷ/ ;̝ (6.31) 
଴ଶܪ  = ( ொ˓௠ఌ𝜎೙஻√ଶ௚)ଶ/ଷ = ቀ ଵଶଵ଴,଺଴,ସଽ∙଴,ଽସ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͸ ;ˏ (6.32) 

 
ɝɞɟ п = 1 ɞɥɹ ɧɟɩɨɞɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ; 

  − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɮɨɪɦɭɥɟ (3.4). 

ߝ  = ͳ − Ͳ,ʹ ∙ ቀ𝜉+ሺ௡−ଵሻ𝜉బ௡ ቁ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ቀ଴,଻+ሺସ−ଵሻ∙଴,ସହሻସ ቁ ∙ ହ,଼ଵ଴ = Ͳ,ͻͶ; (6.33) 

 
ɝɞɟ   − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7;  

 0  − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. ɜɟɥɢɱɢɧɵ 
ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,45; 

 n− ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
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 b  − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 

0V : 
ܪ  = ଴ଶܪ − 𝛼௏బ మଶ௚ = ͸ − ଵ,ଵ∙଴,଻଼మଶ ∙ଽ,଼ଵ = ͷ,ͻ͸ ;ˏ (6.34) 

 ଴ܸ = ொ˓ሺ∇ʜʞʢ−∇ʓʜʝሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐ ሻ = ଵଶଵ଴,଺ሺଵ଺ଵ−ଵଷଵሻ∙ሺସ଴+ሺସ−ଵሻ∙ସሻ = Ͳ,͹ͺ ˏ̝ , (6.35) 

 
ɝɞɟ б = 4 ɦ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = ͸ ˏ. 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳ͸ͳ − ͸ = ͳͷͷ,ͲͲ ;ˏ         (6.36) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 

 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ͳͷͷ,ͲͲ + ͻ,͸ = ͳ͸Ͷ,͸Ͳ ;ˏ                                (6.37) 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɤɚɤ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ∇ʒʒʞ 

ɢ ∇ʒʐ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ∇ʒʞ = ͳ͸͸,ͶͲ .ˏ  
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ ܪ଴ଵ ˒ˑ˅ = ( ொ˓௠஻√ଶ௚)ଶ/ଷ = ቀ ଵହ଼ହ,ସ଴,ସଽ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͸,ͻ͵ ;ˏ (6.38) 

 ܳ˓ = Q˒ˑ˅ˏ˃ˍ˔ − ܳʒЭʠ = ʹͲ͸Ͳ − Ͷ͹Ͷ,͸ = ͳͷͺͷ,Ͷ ˏଷ/ ;̝ (6.39) 
 ܳʒʏ = ேʒʏଽ,଼ଵ∙ு∙𝜂 = ହହ଻଴଴ଽ,଼ଵ∙ଶହ,଻∙଴,ଽଷଵ = ʹ͵͹,͵ Ͳ ˏଷ/ ;̝ (6.40) 

ܪ  = ∇ʣʞʢ − ∇ ʢʜʐ଴,ଵ% = ͳ͸ʹ − ͳ͵͸,͵ = ʹͷ,͹ ;ˏ (6.41) 
 ܳʒЭʠ = ܳʒʏ ∙ ݉ = ʹ͵͹,͵Ͳ ∙ ʹ = Ͷ͹Ͷ,͸ ˏଷ/˔; (6.42) 
 m = n − ͳ = ͵ − ͳ = ʹ,  (6.43) 
 
ɝɞɟ n-ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. ܪ଴ଶ ˒ˑ˅ = ( ொ˓௠ఌ 𝜎೙஻√ଶ௚)ଶ/ଷ = ቀ ଵହ଼ହ,ସ଴,ସଽ∙଴,ଽଷ∙ସ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͹,ʹͺ ;ˏ (6.44) 
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ߝ = ͳ − Ͳ,ʹ ∙ ቀ𝜉+ሺ௡ −ଵሻ𝜉బ௡ ቁ ∙ ுబభ௕ ; (6,45) 

ߝ  = ͳ − Ͳ,ʹ ∙ ቀ଴,଻+ሺସ−ଵሻ∙଴,ସହሻସ ቁ ∙ ଺,ଽଷଵ଴ = Ͳ,ͻ ;͵ 

ܪ  = ଴ଶܪ − 𝛼௏బ మଶ௚ = ͹,ʹͺ − ଵ,ଵ∙଴,ଽ଼మଶ∙ଽ,଼ଵ = ͹,ʹ͵ ;ˏ (6.46) 

 ଴ܸ = ொ˓ሺ∇ʣʞʢ−∇ʓʜʝሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐ ሻ = ଵହ଼ହ,ସሺଵ଺ଶ,଴଴−ଵଷଵ,଴଴ሻ∙ሺସ଴+ሺସ−ଵሻ∙ସሻ =   = Ͳ,ͻͺ ˏ ˔⁄ ; (6.47) 
 ∇ʢʑʐ = ∇ʒʑ + ʜ˒ˑ˅ = ͳͷͷ,ͲͲ + ͹,ʹ͵ = ͳ͸ʹ,ʹ ͵ ;ˏ (6.48) 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ∇Ɏɉɍ=162,20 ɦ. 

 
6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 
ɩɨ ɞɭɝɟ ɫ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ. 

 R = ሺͲ,ʹ ÷ Ͳ,ͷሻሺʜ˔˕ + ʠ˅ሻ = ሺͲ,ʹ ÷ Ͳ,ͷሻ ∙ ሺ͸ + ʹͶሻ = ሺ͸ ÷ ͳͷሻ ;ˏ  (6.49) 
       

ɉɪɢɧɢɦɚɟɦ ܴ = ͳʹ ˏ. ȼɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ: 
 ʠʑ = ∇ʒʑ − ∇ʓʜʝ = ͳͷͷ,ͲͲ − ͳ͵ͳ,ͲͲ = ʹͶ ;ˏ          (6.50) 

 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ 

Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͸ ˏ. 

x y x y x y ɯ y 
0 0,756 6 1,536 12 7,41 18 16,944 

0,6 0,216 6,6 1,926 12,6 8,214 18,6 18,078 
1,2 0,042 7,2 2,364 13,2 9,048 19,2 19,242 
1,8 0 7,8 2,85 13,8 9,918 19,8 20,43 
2,4 0,036 8,4 3,384 14,4 10,8 20,4 21,654 

3 0,162 9 3,966 15 11,76 21 22,908 

3,6 0,36 9,6 4,584 15,6 12,732 21,6 24,186 
4,2 0,6 10,2 5,238 16,2 13,734   
4,8 0,876 10,8 5,922 16,8 14,772   
5,4 1,188 11,4 6,648 17,4 15,84   
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ɋɬɪɨɢɦ ɩɪɨɮɢɥɶ (ɪɢɫɭɧɨɤ 6.2) ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ: 
 

 
Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.5 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɣ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ  

ɉɨ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɹɸɬ ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ 𝜔˅ˑ, ɡɚɬɟɦ 
ɧɚɡɧɚɱɚɸɬ ɢɯ ɱɢɫɥɨ ɪɚɡɦɟɪɵ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

 ܳ˔ = ˑ˅ܪ݃ʹ√𝜔˅ˑߤ = ௏˒ ˑˎ+௏˒˓ˋ˕ˑˍ˃௧˔˓ ;  (6.51) 

 ܳ˔ = ସ,ସଵ∙ଵ଴వ+ଽଽଶଷଽ଴ସ଴଴ଵଷଵଷଶ଼଴଴ = Ͷͳͳ,Ͷ ˏଷ/˔;  
 𝜔˅ˑ = ொ˔ఓ√ଶ௚ு˅ˑ = ସଵଵ,ସ଴,଼ଵ√ଶ∙ଽ,଼ଵ∙ଶ଺,ହ = ʹʹ,ʹ ͹ ˏଶ, (6.52) 

 
ɝɞɟ ܳ˔– ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ, ɦ3/ɫ;  ܸ˒ ˑˎ = Ͷ,Ͷͳ ∙ ͳͲଽ ˏଷ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɦ3; 

˓˔ݐ  = ͳ͵ͳ͵ʹͺͲͲ ˔ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫ; 
 𝜔˅ˑ – ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɦ2; 
 ;ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,81 – ߤ 
 ܸ˒˓ − ɨɛɴɟɦ ɩɪɢɬɨɤɚ, ɦ3; 
 .ˑ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ˅ܪ 
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ˑ˅ܪ = ʜʞʢߘ − ʑʝߘ = ͳ͸ͳ,ͲͲ − ͳ͵Ͷ,ͷͲ = ʹ͸,ͷ ,ˏ (6.53) 
 
ɝɞɟ ߘʑʝ – ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

ʑʝߘ  = ʞʝߘ + ℎ˅ˑଶ = ͳ͵͵,ͲͲ + ଷଶ = ͳ͵Ͷ,ͷͲ ,ˏ (6.54) 

 
ɝɞɟ ℎ˅ˑ = 3 ɦ – ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ, ɩɪɢɧɹɬɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɦ;   ߘʞʝ - ɨɬɦɟɬɤɚ ɩɨɪɨɝɚ ɨɬɜɟɪɫɬɢɹ. 

ʞʝߘ  = ∇ʓʜʏ + ℎ˒ = ͳ͵ͳ,ͲͲ + ʹ = ͳ͵͵,ͲͲ ,ˏ (6.55) 
 
ɝɞɟ ℎ˒ = ʹ  ˏ– ɜɵɫɨɬɚ ɩɨɪɨɝɚ, ɦ. 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ 3ɯ3, 3 ɨɬɜɟɪɫɬɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 𝜔˅ˑ ɩɪɢɧɢɦɚɟɦ 27 ˏଶ.  
 
6.2.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  

Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɩɪɢ ɞɨɧɧɨɦ ɪɟɠɢɦɟ ɞɥɹ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɭɫɥɚ. 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ 𝛼∙ொ˓ మሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻమ ∙௚య = √ ଵ,ଵ∙ଵଶଵ଴,଺మሺସ଴+ሺସ−ଵሻ∙ସሻమ ∙ଽ,଼ଵయ = ͵,ͻ͵ ;ˏ (6.56) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʝ = ͳ͸ͳ,ͲͲ − ͳ͵ͳ,ͲͲ = ͵Ͳ ˏ; (6.57) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ′˔ = ௤೎𝜑∙√ଶ∙௚∙ బ் = ଶଷ,ଶ଼଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ଷ଴ = ͳ,Ͳͳ; (6.58) 

 ℎ′˔ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ் −ℎ′ ೎ሻ = ଶଷ,ଶ଼଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ሺଷ଴−ଵ,଴ଵሻ = ͳ,Ͳ ;͵ (6.59) 

 
ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻͷ; 

௖ݍ  = ொ˓஻𝐵 = ଵଶଵ଴,଺ହଶ = ʹ͵,ʹͺ ˏଷ/˔; (6.60) 

 ℎ′′௖ = ℎ′ ˔ଶ ቆ√ሺͳ + ͺ ∙ ቀℎˍ˓ℎ′ ˔ቁଷ − ͳቇ;  (6.61) 
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ℎ′′௖ =  ଵ,଴ଷଶ ቆ√ͳ + ͺ ∙ ቀଷ,ଽଷଵ,଴ଷቁଷ − ͳቇ = ͳͲ,͵ͷ;  (6.62) 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͲ,͵ ͷ ˏ > ℎʜʐ = Ͷ,ͻ ,ˏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
 
6.2.7 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎 ∙ ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͳͲ,͵ͷ − ͷ,͵ =  ͸,ͳ ;ˏ (6.63) 

 
ɝɞɟ Hɫɬ – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɪɚɜɧɵɣ: 
˕˔ܪ  = ሺ ௤௠∙√ଶ∙௚ሻଶ/ଷ − 𝛼∙௤మଶ∙௚∙(𝜎∙ℎ೎" )మ; (6.64) 

˕˔ܪ  = ቀ ଶଷ,ଶ଼଴,ସ∙√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶଷ,ଶ଼మଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଵ଴,ଷହሻమ = ͷ,͵ ;ˏ  

 

q = 
ொ˓஻್ = ଵଶଵ଴,଺ହଶ = ʹ͵,ʹ ͺ ˏమ̝

;                  (6.65) 

 
ɝɞɟ 𝜎- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɪɚɜɧɵɣ 1,1 

 m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ m = 0,4. 

ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ ɩɪɢ: 
 ଴ܶ  = + ˕˔ܪ   ℎ˔˕ = = ͷ,͵ + ͸,ͳ =  ͳͳ,Ͷ ;ˏ                    (6.66) 
 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ் −ℎ೎భ′ ሻ = ଶଷ,ଶ଼଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ሺଵଵ,ସ−଴ሻ = ͳ,͸͵ ˏ; (6.67) 

 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ் −ℎ೎భ′ ሻ = ଶଷ,ଶ଼଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ሺଵଵ,ସ−ଵ,଺ଷሻ = ͳ,͹͹ ;ˏ (6.68) 

 ℎ௖,ଶ" = ℎ೎,భ′ଶ ቌ√ͳ + ͺ ∙ (ℎˍ˓ℎ೎,భ′ )ଷ − ͳቍ; (6.69) 
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ℎ௖,ଶ" = ଵ,଼଻ଶ ቆ√ͳ + ͺ ∙ ቀଷ,ଽଷଵ,଼଻ቁଷ − ͳቇ = ͹ ˏ;   

 
Ɍɚɤ ɤɚɤ hɧɛ=4,9 ɦ, ɚ ɜɬɨɪɚɹ ɫɨɩɪɹɠёɧɧɚɹ ɝɥɭɛɢɧɚ ɪɚɜɧɚ 7 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɵɠɨɤ ɧɟɡɚɬɨɩɥɟɧɧɵɣ. Ⱦɚɥɟɟ ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ.  
 
6.2.8 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 

ȼ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɲɢɪɢɧɭ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ Bk ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ: 
௄ܤ  =  ஻; (6.70)ܤ

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɱɚɥɶɧɭɸ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ: 
 ݀௄ = 𝜎 ∙ ℎ௖`` − ሺℎʜʐ + ∆ܼሻ; (6.71) 

 
Ƚɞɟ ɩɟɪɟɩɚɞ ∆ܼ, ɜɵɱɢɫɥɹɟɬɫɹ: 
 ∆ܼ = ቀ ௤మଶ∙௚∙𝜑మ ∙ℎʜʐమቁ − ቀ 𝛼∙௤మଶ∙௚∙𝜎మ ∙ℎ೎′′మቁ; (6.72) 

 ∆ܼ = ቀ ଶଷ,ଶ଼మଶ∙ଽ,଼ଵ∙଴,ଽହమ∙ସ,ଽమቁ − ቀ ଵ ,ଵ∙ଶଷ,ଶ଼మଶ∙ଽ,଼ଵ∙ଵ,ଵమ∙ଵ଴,ଷହమቁ = ͳ,ͲͶ;  
 
Ɍɨɝɞɚ :  
 ݀௞ = ͳ,ͳ ∙ ͳͲ,͵ͷ − ሺͶ,ͻ + ͳ,ͲͶሻ=5,4 ɦ;                                                   (6.73)  
 
ȼɵɱɢɫɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ ɫ 

ɭɱɟɬɨɦ ɧɚɱɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ: 
 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʝ + ݀௄ = ͳ͸ͳ − ͳ͵ͳ + ͷ,͵ = ͵ͷ,͵  ;ˏ (6.74) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ் −ℎ೎భ′ ሻ = ଶଷ,ଶ଼଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ሺଷହ,ଷ−଴ሻ = Ͳ,ͻ͵ ˏ; (6.75) 

 ℎ௖ଵ′ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ் −ℎ೎భ′ ሻ = ଶଷ,ଶ଼଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ሺଷହ,ଷ−଴,ଽଷሻ = Ͳ,ͻͶ ;ˏ (6.76) 
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ℎ௖,ଶ" = ℎ೎,భ′ଶ ቌ√ͳ + ͺ ∙ (ℎˍ˓ℎ೎,భ′ )ଷ − ͳቍ; (6.77) 

 ℎ௖,ଶ" = ଴,ଽସଶ ቆ√ͳ + ͺ ∙ ቀଷ,ଽଷ଴,ଽସቁଷ − ͳቇ = ͳͲ,ͻ ˏ; 

  
Ɍɨɝɞɚ ɨɩɪɟɞɟɥɹɟɦ ɧɨɜɭɸ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ: 
 ∆ܼ = ቀ ௤మଶ∙௚∙𝜑మ ∙ℎʜʐమቁ − ቀ 𝛼∙௤మଶ∙௚∙𝜎మ ∙ℎ೎′′మቁ; (6.78) 

 ∆ܼ = ቀ ଶଷ,ଶ଼మଶ∙ଽ,଼ଵ∙଴,ଽହమ∙ସ,ଽమቁ − ቀ ଵ ,ଵ∙ଶଷ,ଶ଼మଶ∙ଽ,଼ଵ∙ଵ,ଵమ∙ଵ଴,ଽమቁ = ͳ,Ͳ͸;  

 ݀௄ଶ = 𝜎 ∙ ℎ௖ `` − ሺℎʜʐ + ∆ܼሻ = ͳ,ͳ ∙ ͳͲ,ͻ − ሺͶ,ͻ + ͳ,Ͳ͸ሻ = ͸,Ͳ͵ ˏ; (6.79) 
 ௗ𝐾మ −ௗ𝐾ௗ𝐾మ = ଺,଴ଷ−ହ,ସ଺,଴ଷ ∙ ͳͲͲ% ≈ ͳͲ %; (6.80) 

 
ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ݀௄ଶ = ͸,Ͳ͵ .ˏ 
 ∇ʞʑ = ∇ʓʜʝ − ݀௄ = ͳ͵ͳ − ͸,͵ = ͳʹͶ,͹; (6.81) 

 
6.2.9 ȼɨɞɨɛɨɣ  

Ⱦɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖ `` − ℎ௖ `) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͲ,ͻ − Ͳ,ͻͶሻ = Ͷͻ,Ͷ ˏ; (6.82) 

 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɟɣ: 
 ݈˅ = Ͳ,ͻ ∙ ݈˒˓ = Ͳ,ͻ ∙ Ͷͻ,Ͷ = ͶͶ,ͷ  ˏ; (6.83) 

 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ ɢ ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. ɉɪɨɮɢɥɶ ɞɨɥɠɟɧ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 

1 - Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2 - ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ: 
௡ܤ  ூ = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ −𝛼భ; (6.84) 

 
ɝɞɟ ߙଵ −ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ ɩɪɢɧɢɦɚɟɦɵɣ ߙଵ = Ͳ,ͷ; 𝜌˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; 𝜌௪ − ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h: ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͳ͸ͳ,ͲͲ − ͳʹͻ,ͲͲ = ͵ʹ,ͲͲ ;ˏ (6.85) 
 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: ܤ௡ ூூ = ఊ೙ℎ௧௚𝜑ቀ 𝜌˄𝜌ೢ+௡−𝛼భቁ;  (6.86) 

 
ɝɞɟ ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,20; 𝜑 − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ȽɌɋ ɩɨ ɤɨɧɬɚɤɬɭ 
ɛɟɬɨɧ-ɫɤɚɥɚ, 𝜑 = ͵ʹ°. 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ n, ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ (ɬɚɛɥɢɰɚ 6.2) ɢ 
ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ ூ = ݂ሺ݊ሻ ˋ ܤ௡ூூ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.3). 

 
Ɍɚɛɥɢɰɚ 6.2 -  Ɋɚɫɱɟɬ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ˋ ܤ௡ ூூ = ݂ሺ݊ሻ 

n 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 ܤ௡ூ ௡ூூܤ 36,3 32,0 29,2 27,2 25,7 24,7 23,8 23,2 22,8 22,5   31,3 29,8 28,3 27,1 25,9 24,8 23,8 22,9 22,0 21,3 
 

 
Ɋɢɫɭɧɨɤ 6.3 – ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ ܤ௡ூ = ݂ሺ݊ሻ ˋ ܤ௡ூூ = ݂ሺ݊ሻ 
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Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ ݊ = Ͳ,Ͷ͸ ˋ ܤ௡ = ʹͷ .ˏ ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ = ʹͷ .ˏ  

 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 14 ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 
ɲɜɵ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɨ ɩɥɨɬɢɧɵ 0,2 ɫɦ. 

6.3.3 Ȼɵɤɢ 

Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɛɵɤɨɜ. Ɍɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ  4 ɦ. 
Ɍɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 2,4 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 
ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. Ɋɚɡɦɟɪɵ ɩɚɡɨɜ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 2,3 ɦ ɢ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ 2,3 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɡɚɦɢ 1 ɦ. Ɋɚɡɪɟɡ ɛɵɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 6.4. 

 

 
Ɋɢɫɭɧɨɤ 6.4 – Ɋɚɡɪɟɡ ɛɵɤɨɜ 

 
6.3.4 ɍɫɬɨɢ 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ  ɩɥɨɬɢɧɵ ɢ 
ɡɞɚɧɢɹ Ƚɗɋ ɧɚɡɧɚɱɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ (ɜ ɜɢɞɟ ɪɚɡɞɟɥɶɧɨɣ ɫɬɟɧɤɢ), 
ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɬɞɟɥɹɬɶ ɜɨɞɨɫɥɢɜ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɷɬɨɝɨ 
ɭɫɬɨɹ - ɪɚɡɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɜɨɞɨɫɥɢɜɚ ɢ ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ ɡɚɳɢɬɚ ɡɞɚɧɢɹ Ƚɗɋ 
ɨɬ ɛɪɵɡɝ ɩɪɢ ɫɛɪɨɫɟ ɜɨɞɵ. 

Ɇɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ 
ɭɫɬɪɚɢɜɚɟɦ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ. 
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6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɭɫɬɪɚɢɜɚɟɦ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚɡɧɚɱɚɟɦ ݀ˇ˓ =ʹ,͵ , ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ݀ˇ˓ ൒ ு೏ ఊ೙ூ̱ ˓ ; (6.87) 

 ʹ,͵ ൒ ଷଷ∙ଵ,ଶଶହ ; ʹ,͵ ൒ ͳ,͸;  
 

ɝɞɟ ܪௗ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
௡ߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  ̱ܫ ˓ = ʹͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 

Ⱦɚɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɪɟɧɚɠɚ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɫɦɨɬɪɨɜɵɟ ɢ ɛɭɪɨɜɵɟ 
ɝɚɥɟɪɟɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ 2 ɦ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. 

 
6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 15 
ɦ ɩɨ ɜɵɫɨɬɟ ɧɚ ɨɬɦɟɬɤɚɯ 128,00 (ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɪɚɢɜɚɟɦ ɡɭɛ)  ɢ 143,00. ȼ 
ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɤɚɤ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ ɲɜɨɜ, ɭɫɬɚɧɨɜɤɢ ɄɂȺ, ɚ ɬɚɤɠɟ ɨɫɦɨɬɪɚ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ 
ɛɟɬɨɧɚ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ 
ɲɜɨɜ, ɫɛɨɪɚ ɞɪɟɧɚɠɧɵɯ ɜɨɞ ɢ ɢɡɦɟɪɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. Ɋɚɡɦɟɪɵ 
ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ, ɞɪɟɧɚɠɧɚɹ – 2,4x2,8 ɦ. 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ: 
 ∇ʒ˃ˎ = ∇ʞʝʓ − ͳ = ͳʹͻ,ͲͲ − ͳ = ͳʹͺ,ͲͲ ˏ; (6.88) 

 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

ɩɥɨɬɢɧɵ 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɞɥɹ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ, ɤɨɬɨɪɚɹ ɭɞɥɢɧɹɟɬ 
ɩɭɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɭɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɨɬɨɤɚ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɢ ɧɚɤɥɨɧɧɵɣ ɞɪɟɧɚɠ ɞɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ 
ɜɨɞɵ. 

 
6.4.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 



85 

 

 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ʹͷ = ሺͳ,ʹͷ ÷ ʹ,ͷሻ ˏ, (6.89) 
 
ɝɞɟ ܤ௡ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ݈ଵ = ʹ,͵ ,ˏ ɤɨɬɨɪɨɟ ɫɨɝɥɚɫɨɜɚɧɨ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ. 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = Ͳ,ͷͳ ∙ ʹͻ,Ͷ = ͳͷ ˏ, (6.90) 

௠௔௫ܪ  = ∇ʜʞʢ − ℎʜʐ௠௜௡ = ͳ͸ͳ,ͲͲ − ͳ͵ͳ,͸ = ʹͻ,Ͷ ,ˏ (6.91) 
 
ɝɞɟ ℎʜʐ௠௜௡ = ͳ͵ͳ,͸ − ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ˔ܳ˃ː = ͸Ͳ ˏଷ/˔. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ுˊఊ೙ఊˍ˓ = ଵ଻,଺ସ∙ଵ,ଶଵହ = ͳ,Ͷ ˏ, (6.92) 

 
ɝɞɟ ∆ܪˊ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; ̱ܫ ˓ = ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ. 

ˊܪ∆  = ௗܪ − ௔௦ܪ = ʹͻ,Ͷ − ͳͳ,͹͸ = ͳ͹,͸Ͷ ,ˏ (6.93) 
 
ɝɞɟ ܪௗ, ௔௦ܪ − ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ  
ௗܪ  = ∇ʜʞʢ − ℎʜʐ௠௜௡ = ͳ͸ͳ,ͲͲ − ͳ͵ͳ,͸ = ʹͻ,Ͷ ˏ, (6.94) 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ʹͻ,Ͷ = ͳͳ,͹͸ ;ˏ (6.95) 
 

6.4.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ∙ ͳͷ = ͻ ˏ; (6.96) 

 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 

2,5 ɦ. 
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6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ܩ ˋ ˎ˒ܩ˄  ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. ܵ˒ˎ = ͶͲͳ,͹ ˏଶ; ˄ܵ = ͸͹ͻ,ͳ ˏଶ. ȼɟɫ 1 ɩ.ɦ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 

ˎ˒ܩ  = ௌ˒ ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ସ଴ଵ,଻∙ଵ଴∙ଽ,଼ଵ∙ଶସ଴଴ଵ଴+ସ = ͸͹ͷͷ,Ͷ ˍʜ/ˏ, (6.97) 

 
ɝɞɟ ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ;  ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  𝜌˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɛɵɤɚ: 
˄ܩ  = ௌ˄ ∙ఋ˄ ∙௚∙ఘ˄௕+ఋ˄ = ଺଻ଽ,ଵ∙ସ∙ଽ,଼ଵ∙ଶସ଴଴ଵ଴+ସ = Ͷͷ͸ͺ,ʹ ˍʜ/ ;ˏ (6.98) 

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

 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͹ͷ ∙ √͹ͷ ∙ ͻ,ͺͳ ≈ ͵ͷͲ,Ͷ ˍʜ, (6.99) 
 
ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 

 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ,  (6.100) 
 ݂ = ሺͳ͸ʹ,ͲͲ − ͳͷͷ + Ͳ,ͷሻ ∙ ͳͲ = ͹ͷ ˏଶ;  
 

ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 ܲ́ = 𝜌௪ ∙ ݃ ∙ ሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ ܾ, (6.101) 

 ܲ́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺͳ͸ͳ,ͲͲ − ͳͷͷ,ͲͲሻଶ ∙ Ͳ,ͷ ∙ ͳͲ = ͳ͹͸ͷ,ͺ ˍʜˏ ;  
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɦ ɤ 1 ɩ.ɦ: 
ч˔˃˓ݍ  ˊ = ொˊ௕+ఋ˄ = ଷହ଴,ସଵ଴+ସ = ʹͷ,Ͳ͵ ˍʜ/ˏ; (6.102) 

 
6.5.2 Ɋɚɫɱɟɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
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 ܶ˅ = ఘೢ ௚ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଷଶమଶ = ͷͲʹʹ,͹ ˍʜ/ ,ˏ (6.103) 
 ℎଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͳ͸ͳ,ͲͲ − ͳʹͻ,ͲͲ = ͵ʹ ;ˏ (6.104) 
 

- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ ௚ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଶ,଺మଶ = ͵͵,ʹ ˍʜ/ˏ, (6.105) 

 ℎଶ = ∇ʜʐ௠௜௡ − ∇ʞʝʓ = ͳ͵ͳ,͸Ͳ − ͳʹͻ,ͲͲ = ʹ,͸ ˏ, (6.106) 
 
ɝɞɟ ∇ʜʐ௠௜௡ = ͳ͵ͳ,͸Ͳ − ˖˓ˑ˅ˈː  ˟˅ˑˇ˞ ˅ ʜʐ ˒˓ˋ ܳ˔˃ː = ͸Ͳ ˏଷ/ .̝ 

 
6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɜɵɫɨɬɨɣ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɇȻ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ.  

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܹ˅ ˊ˅ = 𝜌௪݃ܤ˒ሺ∇ʜʐ௠௜௡ − ∇ʞʝʓሻ, (6.107) 

 ܹ˅ ˊ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͷ ∙ ሺͳ͵ͳ,͸Ͳ − ͳʹͻ,ͲͲሻ = ͸͵͹,͸ˍʜˏ ;  
 

6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɉɨ ɋɇɢɉ 2.06.04-82. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ȽɌɋ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ ܪௗ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɨɫɢ ɰɟɦ.ɡɚɜɟɫɵ ܪ௔௦ 
ɢ ɞɪɟɧɚɠɚ ܪௗ௥ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 

 

 
Ɋɢɫɭɧɨɤ 6.5 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 
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Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
ௗܪ  = ∇ʜʞʢ − ௠௔௫ܪ = ͳ͸ͳ,ͲͲ − ͳ͵ͳ,͸ = ʹͻ,Ͷ ˏ, (6.108) 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ʹͻ,Ͷ = ͳͳ,͹͸ ,ˏ (6.109) 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ʹͻ,Ͷ = ͷ,ͺͺ ˏ, (6.110) 
 

ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɟɟ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ܹ̠ = 𝜌௪݃ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵ͳ,ʹ = ͳʹͺ͹,ͳ ˍʜ; (6.111) 

 
6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ଶː ቁ = ͳͳ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͳͲ,ͺ ˍʜ/ˏଶ, (6.112) 

 
ɝɞɟ ːߛ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (9÷ ͳ͵ሻ ˍʜ/ˏଷ, ːߛ =ͳͳˍʜ/ˏଷ; ℎː − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ɨɬ ɭɪɨɜɧɹ ɡɚɢɥɟɧɢɹ ɞɧɚ, ℎː = ʹ ˏ; 𝜑ː = ʹͲ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ.  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ௣ːℎːଶ = ଵ଴,଼∙ଶଶ = ͳͲ,ͺ ˍʜ/ ;ˏ (6.113) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ 
ɫɥɨɸ ɧɚɧɨɫɨɜ ݌ː, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ: 

′˓ˆ.ʏ݌  = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ, (6.114) 

′˓ˆ.ʏ݌  = ͳͳ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଷଶଶ ቁ − ʹ ∙ ͺͲ ∙ ݃ݐ ቀͶͷ − ଷଶଶ ቁ = −ͺͳ,ͻˍʜˏమ ,  
′′˓ˆ.ʏ݌  = ሺːߛ ℎː+˅ߛ ˊ˅ ˆ˓ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ, (6.115) 
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= ′′˓ˆ.ʏ݌ ሺͳͳ ∙ ʹ + ͳ͹,ͷ ∙ ʹሻ ∙ ଶ݃ݐ ቀͶͷ − ଷଶଶ ቁ − ʹ ∙ ͺͲ ∙ ݃ݐ ቀͶͷ − ଷଶଶ ቁ =−͹ͳ,ʹ  ˍʜ/ˏଶ, 
ߛ˅   ˊ˅ ˆ˓ = ଴ߛ − ሺͳ − ݊଴ሻߛ௪ = ʹͷ − ሺͳ − Ͳ,ʹͶሻ ∙ ͻ,ͺͳ = ͳ͹,ͷ ˍʜ/ˏଷ, (6.116) 

 
ɝɞɟ ˔ − ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 80 ɤɉɚ; ߛ଴ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 25 ɤɇ/ˏଷ; ݊଴ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 0,24; ߛ௪ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ℎˆ˓ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 2 ɦ; 𝜑ˆ˓ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 32°, ɢɫɯɨɞɹ ɢɡ ɨɫɧɨɜɚɧɢɹ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. 
ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 

˕ˍ˃ܧ  = ˒ˠݏ = ቀ௣ʏ.ˆ˓′ +௣ʏ.ˆ˓′′ଶ ቁℎˆ˓ = ቀ−଼ଵ,ଽ−଻ଵ,ଶଶ ቁ ∙ ͳ = −͹͸,ͷ ˍʜˏ ; (6.117) 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɡɧɚɱɢɬ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɪɭɧɬɚ ɧɚ ȽɌɋ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɇȻ 
ɨɬɫɭɬɫɬɜɭɟɬ. 

 
6.5.6 Ɋɚɫɱɟɬ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

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

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɏ˅ ∙ ݃ ∙ ℎଵ% ∙ ቀఒ̅೏గ + ℎబଶ ቁ, (6.118) 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͻ͹ ∙ ቀଵଽ,଺ଽଷ,ଵସ + ଴,଺ଶଶ ቁ = ͸͵,͸ ˍʜ,  
ɝɞɟ  ℎଵ% -  ɜɵɫɨɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ̅ߣௗ −ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; ℎ଴ −ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ. 

 ℎ଴ = గ∙ℎమ భ%ఒ̅೏ = ଷ,ଵସ⋅ଵ,ଽ଻మଵଽ,଺ଽ = Ͳ,͸ʹ ˏ; (6.119) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ  = ఒ̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଵଽ,଺ଽଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,ͻ͹ = ʹ,Ͷ ,ˏ (6.120) 

˞ˑˎː˅ܯ  = ܹ˅ ˑˎː˞ ∙ ݈˅ˑˎː˞ = ͸͵,͸ ∙ ʹͻ,͸ = ͳͺͺʹ,͸ ˍʜ ,ˏ (6.121) 
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݈˅ˑˎː˞ = ∇ʜʞʢ − ௖ݕ − ∇ʞʝʓ, (6.122) 
 ݈˅ˑˎː˞ = ͳ͸ͳ,ͲͲ − ʹ,ͶͲ − ͳʹͻ,ͲͲ = ʹͻ,͸ ,ˏ  

 
ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 

ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳ ∙ ℎଵ% ɧɚɞ ɍȼȻ, ɚ 
ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ ͺ ∙ ℎଵ% ɍȼȻ. 

 
6.6 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ.  ȼ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɫɨ ɡɧɚɤɨɦ «-», ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «+». Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɦ 
ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ 
ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCad. 

 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

௙ߛ  ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ ʑܶ 1 ՜ 5022,7 10,8 53592,2 ʜܶ 1 ՚ 33,2 -0,9 -28,9 0,95 ˄ܩ ՝ 4339,8 -2,4 -10415,5 ܩ˒ˎ  0,95 ՝ 6417,6 -3,5 -22461,6 ܹ˅ ˊ˅ 1 ՛ 637,6 1,1 701,4 ˗ܹ 1 ՛ 1287,1 6,2 7980,0 ܧː 1,2 ՜ 12,9 2,8 36,3 ܹ˅ ˑˎː 1 ՜ 63,6 29,6 1882,6 0,9 ˊݍ ՝ 22,5 -11,1 -249,7 

 ∑ ܰ 17837,1 ∑  31036,7 ܯ

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ( ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨ ௬ = − ே஻೙ + ଺∙∑ ெ஻మ ೙ = − ଽସଶଵ,ସଶହ + ଺∙ଷଵ଴ଷ଺,଻ଶହమ = −͹ͺ,ͻ ˍʜ/ˏଶ, (6.123) 
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ɝɞɟ ܰ − ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ௡ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ܰ = ˄ܩ + ˎ˒ܩ − ܹ˅ ˊ˅ − ܹ̠ +  (6.124) ,ˊݍ

 ܰ = Ͷͷ͸ͺ,ʹ + ͸͹ͷͷ,Ͷ − ͸͵͹,͸ − ͳʹͺ͹,ͳ + ʹʹ,ͷ = ͻͶʹͳ,Ͷ, 
 𝜎௨ ௫ = 𝜎௨ ௬ ∙ ݉ଶ ௨ − ஻ߛ ∙ ௨ௗܪ ∙ ሺͳ − ݉ଶ ௨ሻ, (6.125) 

 
ɝɞɟ ܪ௨ௗ = ∇ʜʞʢ − ∇ʞʝʓ = ͳ͸ͳ − ͳʹͻ = ͵ʹ ˏ − ɧɚɩɨɪ ɧɚɞ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ȼȻ; 

 
 ݉ ௨ = tg ଵߙ = Ͳ,  (6.126) 

 
ɝɞɟ ߙଵ − ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௨ ௫ = −͹ͺ,ͻ ∙ Ͳଶ − ͻ,ͺͳ ∙ ͵ʹ ∙ ሺͳ − Ͳଶሻ = −͵ͳ͵,ͻ ˍʜ/ˏଶ; (6.127) 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௨ ௫௬ = ஻ߛ) ∙ ௨ௗܪ + 𝜎௨௬) ∙ ݉ ௨, (6.128) 

 𝜏௨ ௫௬ = ሺͻ,ͺͳ ∙ ͵ʹ − ͸ͷͲ,ͷሻ ∙ Ͳ = Ͳ;  
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎௨ ଵ = 𝜎௨ ௬ ∙ ሺͳ + ݉ଶ ௨ሻ + ஻ߛ ∙ ௨ௗܪ ∙ ݉ଶ ௨, (6.129) 

 𝜎௨ ଵ = −͹ͺ,ͻ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ͵ʹ ∙ Ͳଶ = −͹ͺ,ͻ ˍʜˏమ ,  
 𝜎௨ ଷ = ஻ߛ− ∙ ௨ௗܪ = −ͻ,ͺͳ ∙ ͵ʹ = −͵ͳ͵,ͻ ˍʜˏమ ; (6.130) 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 𝜎௧௬ = − ே஻೙ − ଺∙∑ ெ஻మ ೙ = − ଽସଶଵ,ସଶହ − ଺∙ଷଵ଴ଷ଺,଻ଶହమ = −͸͹Ͷ,ͺ ˍʜ/ˏଶ, (6.131) 

 𝜎௧௫ = 𝜎௧௬ ∙ ݉ଶ ௧ − ஻ߛ ∙ ௧ௗܪ ∙ ሺͳ − ݉ଶ ௧ሻ, (6.132) 
 𝜎௨ ௫ = −͸͹Ͷ,ͺ ∙ Ͳ,͸ଶ − ͻ,ͺͳ ∙ ʹ,͸ ∙ ሺͳ − Ͳ,͸ଶሻ = −ʹͷͻ,͵ ˍʜ/ˏଶ, 
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ɝɞɟ ܪ௧ௗ = ∇ʢʜʐ௠௜௡ − ∇ʞʝʓ = ͳ͵ͳ,͸ − ͳʹͻ = ʹ,͸ ˏ, − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ; 
 ݉ ௧ = tg ଶߙ = tg ͵ʹ° = Ͳ,͸, (6.133) 
 
ɝɞɟ ߙଶ − ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௧௫௬ = ஻ߛ)− ∙ ௧ௗܪ + 𝜎௧௬ ) ∙ ݉ ௧, (6.134) 

 𝜏௧௫௬ = −ሺͻ,ͅ ͳ ∙ ʹ,͸ − ͸͹Ͷ,ͺሻ ∙ Ͳ,͸ = ͵ͺͻ,͸ ˍʜˏమ ,   
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎௧ଷ = 𝜎௧௬ ∙ ሺͳ + ݉ଶ ௧ሻ + ஻ߛ ∙ ௧ௗܪ ∙ ݉ଶ ௧, (6.135) 

 𝜎௧ଷ = −͸͹Ͷ,ͺ ∙ ሺͳ + Ͳ,͸ଶሻ + ͻ,ͺͳ ∙ ʹ,͸ ∙ Ͳ,͸ଶ = −ͻͲͺ,ͷˍʜˏమ ,  
  𝜎௧ଵ = ஻ߛ− ∙ ௧ௗܪ = −ͻ,ͺͳ ∙ ʹ,͸ = −ʹͷ,ͷˍʜˏమ ; (6.136) 

 
Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬, ˍʜ/ˏଶ -78,9 -674,8 𝜎௫ , ˍʜ/ˏଶ -313,9 -278,5 𝜏௫௬, ˍʜ/ˏଶ 0 389,6 𝜎ଵ, ˍʜ/ˏଶ -78,9 -25,5 𝜎ଷ, ˍʜ/ˏଶ -313,9 -908,5 

6.6.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ, ɩɪɨɜɟɪɹɟɦ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɭɠɧɨ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ଵ௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (6.137) 

 
ɝɞɟ ߛ௡ = ͳ,ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛଵ௖ = ͳ, − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ = ͳ, − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
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ܴ௕ ൒ ଵ,ଶ∙ଵ∙ଽ଴଼,ହଵ ; 
  
ɉɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ15, ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 

ɫɠɚɬɢɟ ͳͻ͸ͷͲ ൒ ͳͲͻͲ,ʹ ˍʜ/ˏଶ 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௨ ௬ < Ͳ, (6.138) 

 −͹ͺ,ͻ < Ͳ;  
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௨ ௬| ൒ Ͳ,ʹͷ ∙ ஻ߛ ∙  ௨ௗ, (6.139)ܪ

 ͹ͺ,ͻ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͵ ,ʹ 
  ͹ͺ,ͻ  ˍʜ/ˏଶ ൒ ͹ͺ,Ͷͺˍʜ/ˏଶ; 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.6.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ. 

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

 ோ∙ఊ೎೏ி∙ఊభ೎ ൒  ௡, (6.140)ߛ

 
ɝɞɟ ߛ௡ = ͳ,ʹ, − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; ߛଵ௖ = ͳ, − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ = ͳ, − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

 ܴ = ˎ˒ܩ) + ˄ܩ − ܹ˅ ˊ˅ − ܹ̠ + (ˊݍ ∙ 𝜑݃ݐ + ˔ ∙ 𝜔, (6.141) 
 ܴ = ሺͷͶͻͶͷ͸ͺ,ʹ + ͸͹ͷͷ,Ͷ − ͸͵͹,͸ − ͳʹͺ͹,ͳ + ʹʹ,ͷሻ ∙ Ͳ,͸ + ͺͲ ∙ ʹͷ =    =͹͸ͷʹ,ͺ ˍʜ/ ,ˏ  
 
ɝɞɟ ݃ݐ𝜑 = Ͳ,͸ − ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ˔ = ͺͲ ˍʜ/ˏଶ − ɫɰɟɩɥɟɧɢɟ  ɞɥɹ ɫɤɚɥɵ; 
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𝜔 = ˒ܤ ∙ ͳ = ʹͷ ˏଶ − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.; 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː. + ːܧ +  (6.142) ,˕ˍ˃ܧ
ܨ   = ͷͲʹʹ,͹ − ͵͵,ʹ + ͸͵,͸ + ͳʹ,ͻ͸ = ͷͲ͸͸,ͳ ˍʜ/ ;ˏ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ (ɮɨɪɦɭɥɚ 10.17): 
 ଻଺ହଶ,଼∙ଵହ଴଺଺,ଵ∙ଵ ൒ ͳ,ʹ,  
 ͳ,ͷ ൒ ͳ,ʹ;  
 
ɋɨɨɪɭɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 

ɨɫɧɨɜɚɧɢɸ.  
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ    

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɨɦɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ, ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, 
ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɷɬɨɝɨ ɡɚɤɨɧɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 
Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.                  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɟɬ ɫɨɛɫɬɜɟɧɧɢɤ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.   

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɨ ɨɛɨɫɧɨɜɚɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.    

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ         

ɪɚɛɨɬɧɢɤɨɜ Ɍɨɦɫɤɨɣ Ƚɗɋ  

7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  

ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ.  
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Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
Ɍɨɦɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.   

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

• ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ;  
• ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ Ɍɨɦɫɤɨɣ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ;  
• ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ;  
• ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ.  
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ  

ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ 
ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ.  

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ.   

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ:  

• Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ;  • ȽɈɋɌ 12.0.230-2007 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ» 
[27];  

• ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ» [28];  

• ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɍɬɜ. 
ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328 
[29];  

• ɊȾ 153-34.0-03.301-00 – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» [30];  

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.07.2008 №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ 
ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [31];  

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

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

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ 
ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ 
ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ.  

Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ 
ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ.  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ:  

• ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ;  

• ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ;  

• ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
(ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ;  

• ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɢ ɩɭɬɢ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ;  

• ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ;   

• ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ɍɨɦɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ;  

• ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ: 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ ɜ 
ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɡɧɚɧɢɣ 
ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, 
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ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, 
ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ;   

• ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ;  

• ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɞɥɹ ɞɚɧɧɨɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ;  

• ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ 
ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ 
Ɋɨɫɫɢɢ;  

• ɩɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɣ 
ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ ɫɨɛɥɸɞɚɬɶ ɟɝɨ 
ɬɪɟɛɨɜɚɧɢɹ;  

• ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ;  

• ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ;  

• ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɶɸ 
ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ 
ɜɪɟɦɹ ɪɚɛɨɬɵ;  

• ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ;  

• ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ;  

• ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ ɩɥɨɬɧɵɦɢ 
ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ ɩɪɨɯɨɞɚ ɥɸɞɟɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ;  

• ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ȽɈɋɌ 12.4.026. Ɉɝɪɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ 
ɧɚɞɩɢɫɹɦɢ, ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɯɨɪɨɲɭɸ ɜɢɞɢɦɨɫɬɶ ɦɟɫɬɚ ɨɝɪɚɠɞɟɧɢɹ 
ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɩɪɨɯɨɞɚ ɩɟɲɟɯɨɞɨɜ;  

• ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɡɚɤɪɵɜɚɸɳɢɟɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɹɳɢɤɢ ɫ ɨɬɞɟɥɟɧɢɹɦɢ ɞɥɹ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ 
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ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɢɥɢ ɥɶɧɹɧɚɹ ɜɟɬɨɲɶ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɹɳɢɤɨɜ ɟɠɟɞɧɟɜɧɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ;  

• ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

• ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɦɟɫɬɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ (ɚɩɬɟɱɤɢ, 
ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ);  

• ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɢ 
ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ;  

• ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 
ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɧɟɨɛɟɫɩɟɱɟɧɢɢ 
ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ;  

• ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ;  

• ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
• ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 

ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ ɢ 
ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ;  

• ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ;  

• ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɨɦ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢ ɢɧɫɬɪɭɤɰɢɹɦ), 
ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ;  

• ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ;  

• ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ ɞɟɠɭɪɧɵɣ 
ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ ɪɚɛɨɬɧɢɤ, ɜɵɞɚɸɳɢɣ 
ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ);  

• ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ.   
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7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  

7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ 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;   
• ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

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

• ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ.  

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ:   

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

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

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

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

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

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

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

• ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;   
• ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

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

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

 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ  

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:   
• ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ;  
• ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;   
• ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ;  
• ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ;  
• ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ.  
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

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

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ.  

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ 
ɡɚɩɨɪɧɨɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ.   

 
7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ  

1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.   

3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ.  

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ.  

5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ 
ɜɟɧɬɢɥɟɣ.  

6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ.  

7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ.  
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8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ.  

9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ.  

10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 
 

7.4 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

7.4.1 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ: 

• Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.) [32]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002 [33]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999 [34];  

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89- ɎɁ 
ɨɬ 24.06.1998 [35]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 [36]; 
• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» (14 

ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-ɎɁ) 
[37]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ) [38]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» (21 
ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-ɎɁ) [39]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. № 
174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) [40]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
06.12.2007 N 333-ɎɁ) [41]; 
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• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ) [42]. 

• Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 [43]; 
• ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 [44]; 
• Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006 [45]; 
• Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 

ɗɤɫɩɥɭɚɬɚɰɢɢ Ɍɨɦɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
• ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
• ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
• ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 

• ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

• ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

• ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
• ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  
 
7.4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ  

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
• ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
• ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
• ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
• ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
• ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ.  
ȼ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
• ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
• ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
• ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
• ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
• ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 

ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɨɛɪɭɲɟɧɢɹ ɛɟɪɟɝɨɜ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ. 
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ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ 
ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 

ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-
85 ɨɬ 1.07.1985) ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ 
ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, 
ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ 
ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ ɪɚɫɱɟɬɚɦɢ 
ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

• ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

• ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

• ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 

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

 
7.4.3 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
- ɎɁ ɨɬ 3.06.2006 [46] ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 
ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
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ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 

ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

• ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

• ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

• ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

• ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 

• ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ;  

• ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

• ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
• ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
• ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
• ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
• ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 

 
7.4.4 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ. 

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

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

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

• ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

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

• ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ;  

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

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

• ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 

• ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
• ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
• ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 

ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
• ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɪɚɩɢɜɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɥɟɫɨɪɭɛɤɟ 
ɢ ɥɟɫɨɨɱɢɫɬɤɟ. 

ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪ.Ɍɨɦɶ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ ɜɨɞɨɬɨɤɨɦ. 
ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ 
ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. 

ȼɜɢɞɭ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ 
ɫɥɚɛɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɭ 
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ɪ.Ɍɨɦɶ ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ 
ɜɵɡɵɜɚɬɶ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɉɟɪɫɩɟɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ 
ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɪɢɪɨɞɵ, ɫɨɯɪɚɧɟɧɢɹ ɩɚɦɹɬɧɢɤɨɜ 
ɤɭɥɶɬɭɪɵ, ɢɦɟɸɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɨɦɫɤɨɣ Ƚɗɋ, ɫ ɰɟɥɶɸ 
ɧɚɧɟɫɟɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɪɚɫɫɱɢɬɚɬɶ ɜɨɡɦɨɠɧɵɣ 
ɭɳɟɪɛ ɷɤɨɫɢɫɬɟɦɟ ɡɨɧɵ ɜɥɢɹɧɢɹ Ʉɪɚɩɢɜɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɭɱɢɬɵɜɚɸɳɢɯ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ 
ɭɧɢɤɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 

 
7.5 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɍɪɭɤɯɚɣɫɤɨɣ Ƚɗɋ 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɪɭɤɯɚɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɩɨɥɧɹɟɬɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ – ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɋɆɊ). Ɉɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɯɨɞɨɜ, ɬɚɤɢɯ ɤɚɤ: 

- ɥɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ; 
- ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ 

ɜ ɜɢɞɟ ɤɭɫɤɨɜ ɢ ɢɡɞɟɥɢɣ.  
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
      ʛ = ே∙௤ଵ଴଴ = ଵ଴଼଴଼଴∙ଵ.଼ଵ଴଴ ∙ ʹ.ͷ = Ͷͺ͸͵,͸ ˕, (7.1) 

                                                       

ɝɞɟ N  - ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ (526324 ɦ3); 
       q  - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ (1,8%); 
         - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ (2,5 ɬ/ɦ3). 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
   ʛ = ே∙௤ଵ଴଴ = ଷଵହଽ∙ଵ.଼ଵ଴଴ ∙ ʹ =  ͳͳ͵,͹ ˕, (7.2) 

                                                            

ɝɞɟ N  - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ (7895 ɬ); 
       q  - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ (1,8%); 
         - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ (2,0 ɬ/ɦ3). 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ʻ̛̥̌е̦о̛̦̏̌е пок̌̌̚тел́ 
ʫд̶̛̛̦̌ 

̛̥̚е̬е̛̦́ 

ʧод ̬е̌л̶̛̛̛̌̚ п̬оект̌ 

2021 2022 2023 2024 2025 

˄̭т̦̌о̏ле̦̦̌́ ̥о̺̦о̭т̽ ʺʦт 167 167 167 167 167 

ˋ̛̭ло ̸̭̌о̏ ̛̭пол̽̚о̛̦̏̌́ 

у̭т̦̌о̏ле̦̦о̜ ̥о̺̦о̭т̛ 
ˋ̭̼̌ 4000 4000 4000 4000 4000 

ʦ̼̬̌̍отк̌ ̾лект̬о̦̾е̛̛̬̐ ʺʦт·̸ 3444000 3444000 3444000 3444000 3444000 

ˀ̵̭̌од ̾лект̬о̦̾е̛̛̬̐ ̦̌ 

̭о̭̍т̏е̦̦̼е ̦у̙д̼ 
% 0,5 0,5 0,5 0,5 0,5 

ˀ̵̭̌од ̾лект̬о̦̾е̛̛̬̐ ̦̌ 

̭о̭̍т̏е̦̦̼е ̦у̙д̼ 
ʺʦт·̸ 3340 3340 3340 3340 3340 

О̻̍е̥ ̬е̌л̶̛̛̛̌̚ 

̾лект̬о̦̾е̛̛̬̐ 
ʺʦт·̸ 664660 664660 664660 664660 664660 

˃̴̛̬̌ ̦̌ ̾лект̬о̦̾е̛̬̐̀ ̬у̍/ ʺʦт·̸ 1042 1077 1110 1143 1175 

ʦ̼̬у̸к̌ от ̬е̌л̶̛̛̛̌̚ 

̾лект̬о̦̾е̛̛̬̐ 
̥л̦.̬у̍. 692,6 715,8 737,8 759,7 781,0 

ʻʪˁ к ̼̬̏у̸ке ̥л̦.̬у̍ 115,4 119,3 123,0 126,6 130,2 

 
ɂɡ ɬɚɛɥɢɰɵ 8.1 ɜɢɞɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɚ ɢɦɟɧɧɨ 

ɟɝɨ ɪɨɫɬ, ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɝɪɚɮɵ «ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ» ɢ «ɇȾɋ ɤ ɜɵɪɭɱɤɟ». ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ 
ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.». 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

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

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

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

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ʻ̛̥̌е̦о̛̦̏̌е 
ˁт̌̏к̌, 

т̼̭.̬у̍/ʺ̏т 
ˁу̥̥̌, ̥л̦.̬у̍. 

ˀ̵̭̌од̼ ̦̌ опл̌ту т̬уд̌ 255,2 42,6 

ʿ̬о̸̛е 274 45,7 

ʰто̐о по ʧЭˁ  88,3 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ 
ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
(Ɇȼɬ) 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

ɨɬ 100 Ɇȼɬ ɞɨ 399 Ɇȼɬ 0,060% 0,090% 0,140% 0,200% 
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Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ʻ̛̥̌е̦о̛̦̏̌е ˁт̌̏к̌ 
ˁу̥̥̌, 

̥л̦.̬у̍. 

ОʤО «ˁО – ʫЭˁ» 135,38 т̼̭.̬у̍/ʺ̏т 22,6 

ʻʿ ʤ˃ˁ 

;̌д̛̛̥̦̭т̬̌то̬ 
то̬̐о̏о̜ ̛̭̭те̥̼Ϳ 

0,001097т̼ .̭̬у̍/ʺ̏т*̸  1,6 

ˉˇˀ ;̶е̦т̬ 
̴̛̦̦̭̌о̵̼̏ ̸̬̭̌ето̏Ϳ 0,000318т̼ .̭̬у̍/ʺ̏т*̸  0,4 

ʰто̐о  24,6 

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

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɍɨɦɶ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ʻ̛̥̌е̦о̛̦̏̌е 
ʧод ̬е̌л̶̛̛̛̌̚ п̬оект̌ 

2021 2022 2023 2024 2025 

ʤ̥о̬т̶̛̛̌̚о̦̦̼е 
от̸̛̭ле̛̦́, ̥л̦.̬у̍. 4,6 20,4 26,5 27,2 52,2 

ˀ̵̭̌од̼ ̦̌ ̭т̵̬̌о̛̦̏̌е, 
̥л̦.̬у̍. 2,8 8,1 10 10,3 4,2 

Эк̭плу̌т̶̛̌о̦̦̼е ̌̚т̬̌т̼, 
̥л̦.̬у̍. 22,1 88,4 88,4 88,4 88,4 

ˀ̵̭̌од̼ ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ ̴о̦до̏, 

̥л̦.̬у̍. 
0,2 0,5 0,6 0,6 4 

ˀ̵̭̌од̼ ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̵̛̺̀ ко̥п̛̦̜̌, 

̥л̦.̬у̍. 
6,1 24,6 24,6 24,6 24,6 

ʻ̌ло̐ ̦̌ ̏оду, 
̥л̦.̬у̍. 

1,1 6,9 6,9 6,9 6,9 

ʰто̐о, ̥л̦.̬у̍. 36,9 148,9 157 158 180,3 
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ɂɡ ɬɚɛɥɢɰɵ 8.5 ɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɡɚɬɪɚɬɵ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɨ ɦɟɪɟ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɭɸ ɫɭɦɦɭ, ɬɚɤ ɤɚɤ 
ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɢɯ ɪɚɫɯɨɞɨɜ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɧɚɥɨɝɨɦ ɧɚ ɜɨɞɭ ɢɥɢ 
ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɚɢɦɟɧɶɲɭɸ ɫɭɦɦɭ ɡɚɬɪɚɬ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 

 

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 
ɇɚɢɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɨɬ ɨɛɳɢɯ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ Ƚɗɋ ɢɦɟɸɬ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɬɚɤ ɤɚɤ ɨɧɢ ɨɯɜɚɬɵɜɚɸɬ ɦɧɨɠɟɫɬɜɨ ɪɚɫɯɨɞɨɜ, 
ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ, ɧɚɩɪɢɦɟɪ, ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɬɧɢɤɨɜ, ɨɩɥɚɬɭ 
ɩɨɬɪɟɛɥɟɧɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɜɨɡɨɤ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɞɪ.  

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

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

52,2

4,2

88,4

4

24,6

6,9

ʤ̥о̬т̶̛̛̌̚о̦̦̼е 
от̸̛̭ле̛̦́

ˀ̵̭̌од̼ ̦ ̌ ̭ т̵̬̌о̛̦̏̌е

Эк̭плу̌т̶̛̌о̦̦̼е 
̌̚т̬̌т̼

ˀ̵̭̌од̼ ̦ ̌ ̬ е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ 
̴о̦до̏

ˀ̵̭̌од̼ ̦ ̌ у̭лу̛̐ 
̬е̐ул̛̬у̵̛̺̀ ко̥п̛̦̜̌

ʻ̌ло̐ ̦ ̌ ̏ оду



113 

 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ʻ̛̥̌е̦о̛̦̏̌е 
ʧод ̬е̌л̶̛̛̛̌̚ п̬оект̌ 

2022 2023 2024 2025 2026 

ʻ̌ло̐ ̦̌ 
п̛̬̼̍л̽, 
̥л̦.̬у̍. 

266,7 277,7 287,9 283,2 243,2 

ʻʪˁ, ̥л̦.̬у̍. 266,7 277,7 287,9 283,2 243,3 

ʦ̦̚о̭̼ ̏ 
̭о̶̛̌л̦̼̽е 

̴о̦д̼, 
̥л̦.̬у̍. 

51,5 51,5 51,5 51,5 51,5 

ʻ̌ло̐ ̦̌ 
̛̥у̺е̭т̏о, 

̥л̦.̬у̍. 
16,2 21,7 22,2 39,9 239,9 

ʰто̐о, ̥ л̦.̬у̍. 601,1 628,9 649,6 657,9 777,7 

 
Ɍɚɤ ɤɚɤ Ɍɨɦɫɤɚɹ Ƚɗɋ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ, 

ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɪɟɚɥɢɡɭɟɬɫɹ ɧɟɦɚɥɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɫɸɞɚ ɢ ɩɨɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɫɭɦɦɵ ɧɚɥɨɝɨɜ ɧɚ ɩɪɢɛɵɥɶ ɢ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɵɩɥɚɱɢɜɚɟɦɵɟ ɫɬɚɧɰɢɟɣ 
ɝɨɫɭɞɚɪɫɬɜɭ. 

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 387,6 1 602,7 1 651,4 1 703,6 1 750,8 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 37,1 148,9 157,1 158,1 218,5 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 385,9 1 595,8 1 644,5 1 696,6 1 743,9 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 91,9 1 353,8 1 392,5 1 443,9 1 393,5 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 36,7 541,5 557 577,6 557,4 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 179,1 812,3 835,5 866,4 836,1 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 
ɇɚ ɪɢɫɭɧɤɟ 8.2 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɝɨɞɚɦ.  
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Ɋɢɫɭɧɨɤ 8.2  – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɪɨɫɬ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 

ɦɨɳɧɨɫɬɶ ɜ ɩɪɨɝɧɨɡɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ ɜɟɞɟɬ ɤ ɪɨɫɬɭ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ.  
Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
 

 
Ɋɢɫɭɧɨɤ 8.3 – Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ, ɦɥɧ. ɪɭɛ. 

 
ȼ ɩɟɪɢɨɞ ɫ 2020-2021 ɝɝ. ɢɞɟɬ ɜɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧɵ, ɭɫɬɚɧɨɜɤɚ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɩɟɪɢɨɞ ɫ 2021-2032 ɝɝ. ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɬɚɤ ɤɚɤ ɢɞɟɬ ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɨɱɟɪɟɞɢ. 
ɋ 2021 ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɨɞɚɠɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɬɚɤ 
ɤɚɤ ɩɪɨɢɡɜɟɞɟɧ ɩɭɫɤ ɩɟɪɜɨɝɨ ȽȺ, ɚ ɜ 2033 ɝɨɞ ɜɢɞɟɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ – ɩɪɨɟɤɬ ɨɤɭɩɢɥɫɹ. 

 
8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɡɚɤɚɡɱɢɤɚ.  

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

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
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-ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
-ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
-ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
-ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

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

ɛ)«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
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. 

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

-ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɍɨɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 25 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

-ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2020 ɝɨɞɚ. 

-ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 

 
8.6 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɍɨɦɫɤɨɣ Ƚɗɋ ɧɚ 
ɪɟɤɟ Ɍɨɦɶ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 
ɦɟɫ 121 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 1672,3 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,76 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 8,41 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 3,07 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 66305,4 
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ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 121 ɦɟɫɹɰ (10 ɥɟɬ), ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ 
ɩɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 300 ɦɟɫɹɰɟɜ (25 ɥɟɬ). ɑɢɫɬɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ (1672,3 ɦɥɧ.ɪɭɛ.) ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɟɤɬ ɩɪɢɜɥɟɤɚɬɟɥɟɧ 
ɞɥɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢ ɩɪɢɧɟɫɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɨɯɨɞ ɧɚ ɜɥɨɠɟɧɧɵɣ ɤɚɩɢɬɚɥ. 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ (1,76 ɪɭɛ.) ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɷɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 
8.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

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

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

30,4 41,4 591,9 614,0 634,3 

ȼ 
ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

1,9 4,0 16,2 21,7 22,2 

ɂɬɨɝɨ 
ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

32,5 45,7 608,4 635,9 656,8 

 
ɇɚɱɢɫɥɹɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɟ 

ɛɸɞɠɟɬɵ ɩɨɡɜɨɥɹɸɬ ɩɨɜɵɫɢɬɶ ɨɛɳɟɫɬɜɟɧɧɭɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
 
8.8 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
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Ɋɢɫɭɧɨɤ 8.4-ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɞɟɤɫɚ 

ɞɨɯɨɞɧɨɫɬɢ 
 
ȼɵɜɨɞ: ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɢɧɞɟɤɫ 

ɞɨɯɨɞɧɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ. ɗɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɞɨɯɨɞ ɭɦɟɧɶɲɚɟɬɫɹ.  

 

 
Ɋɢɫɭɧɨɤ 8.5- ɂɡɦɟɧɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɞɟɤɫɚ 

ɞɨɯɨɞɧɨɫɬɢ 
 
ȼɵɜɨɞ: ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ, ɢɧɞɟɤɫ 

ɞɨɯɨɞɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɢ ɩɨɫɬɨɹɧɧɵɯ ɪɚɫɯɨɞɚɯ 
ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɛɨɥɶɲɢɣ ɞɨɯɨɞ. 
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Ɋɢɫɭɧɨɤ 8.6-ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ 
 

ȼɵɜɨɞ: ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, 
ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɪɢ ɩɪɨɞɚɠɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ 
ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɞɨɯɨɞ ɛɭɞɟɬ ɭɦɟɧɶɲɚɟɬɫɹ.  
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9 ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɞɥɹ ɡɚɳɢɬɵ ɬɨɪɦɨɡɨɜ-
ɞɨɦɤɪɚɬɨɜ ɜ ɫɢɫɬɟɦɟ ɬɨɪɦɨɠɟɧɢɹ ȽȺ, ɫ ɜɧɟɞɪɟɧɢɟɦ ɜ Ⱥɋɍ Ɍɉ 

9.1 ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɧɬɪɨɥɹ ɡɚ ɩɨɥɨɠɟɧɢɟɦ ɫɢɫɬɟɦ ɬɨɪɦɨɠɟɧɢɹ ȽȺ 

Ɇɧɨɝɢɟ ɫɬɚɧɰɢɢ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɩɪɨɛɥɟɦɨɣ ɨɬɫɭɬɫɬɜɢɹ ɚɜɬɨɦɚɬɢɤɢ 
ɩɪɨɰɟɫɫɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɬɨɪɦɨɡɨɜ-ɞɨɦɤɪɚɬɨɜ, ɢ ɢɡ-ɡɚ ɷɬɨɝɨ ɛɵɜɚɸɬ ɫɥɭɱɚɢ ɩɭɫɤɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɧɟ ɨɬɠɚɬɵɦɢ ɬɨɪɦɨɡɧɵɦɢ ɞɨɦɤɪɚɬɚɦɢ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɧɚ ɦɧɨɝɢɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 
ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ. ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ 
ɞɚɬɱɢɤɨɜ ɩɪɟɞɩɨɥɚɝɚɸɬ ɧɚɥɢɱɢɟ ɝɪɚɮɢɬɨɜɨɣ ɩɵɥɢ ɢ ɦɚɫɥɚ, ɤɨɬɨɪɵɟ ɨɫɟɞɚɹ ɧɚ 
ɩɨɞɜɢɠɧɨɦ ɤɨɧɬɚɤɬɟ, ɜɵɡɵɜɚɸɬ ɟɝɨ ɡɚɥɢɩɚɧɢɹ, ɱɬɨ ɩɪɟɩɹɬɫɬɜɭɟɬ ɟɝɨ ɤɨɪɪɟɤɬɧɨɣ 
ɪɚɛɨɬɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɥɭɱɚɥɢɫɶ ɩɭɫɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɩɨɞɧɹɬɵɦɢ ɬɨɪɦɨɡɧɵɦɢ 
ɞɨɦɤɪɚɬɚɦɢ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɫɩɨɫɨɛɚ ɢɡɦɟɪɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ: ɤɨɧɬɚɤɬɧɵɣ ɢ 
ɛɟɫɤɨɧɬɚɤɬɧɵɣ. ȼ ɫɥɭɱɚɟ ɫ ɫɢɫɬɟɦɨɣ ɬɨɪɦɨɠɟɧɢɹ ȽȺ ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ 
ɢɡɦɟɪɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɛɭɞɟɬ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ, ɬɚɤ ɤɚɤ ɡɨɧɚ ɤɨɧɬɪɨɥɹ – 
ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɪɨɬɨɪɚ ɢ ɩɪɢɛɨɪ ɡɚɤɪɟɩɢɬɶ ɫɥɨɠɧɨ. ɉɨɷɬɨɦɭ ɩɪɢɦɟɧɹɟɦ 
ɛɟɫɤɨɧɬɚɤɬɧɵɣ ɫɩɨɫɨɛ. 

Ʉ ɛɟɫɤɨɧɬɚɤɬɧɵɦ ɫɪɟɞɫɬɜɚɦ ɢɡɦɟɪɟɧɢɣ ɨɬɧɨɫɹɬɫɹ ɬɚɤɢɟ ɞɚɬɱɢɤɢ, ɤɚɤ  

ɨɩɬɢɱɟɫɤɢɟ (ɢɧɮɪɚɤɪɚɫɧɵɟ ɢ ɥɚɡɟɪɧɵɟ), ɟɦɤɨɫɬɧɵɟ, ɢɧɞɭɤɬɢɜɧɵɟ ɢ 
ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɞɚɬɱɢɤɢ ɪɚɫɫɬɨɹɧɢɣ.  

 
9.2 ɂɧɮɪɚɤɪɚɫɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ȼɦɟɫɬɟ ɫ ɜɪɟɦɟɧɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɡɦɟɪɹɟɦɨɣ 
ɮɢɡɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɨɣ. ɂɧɮɪɚɤɪɚɫɧɵɟ ɩɪɢɛɨɪɵ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɢɫɩɭɫɤɚɟɦɨɦɭ ɢɡɦɟɪɹɟɦɵɦ ɨɛɴɟɤɬɨɦ 
ɢɧɮɪɚɤɪɚɫɧɨɦɭ ɢɡɥɭɱɟɧɢɸ ɫ ɩɨɦɨɳɶɸ ɡɚɤɨɧɨɜ ɢɡɥɭɱɟɧɢɹ ɉɥɚɧɤɚ ɢ Ȼɨɥɶɰɦɚɧɚ 
ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ ɛɟɡ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɤ ɧɟɦɭ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ, ɚ ɬɚɤɠɟ ɩɢɪɨɦɟɬɪ ɢɥɢ ɢɧɮɪɚɤɪɚɫɧɵɣ 
ɬɟɪɦɨɦɟɬɪ. 

 
9.3 ɉɪɢɧɰɢɩ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ȿɫɥɢ ɨɛɴɟɤɬ ɢɦɟɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜɵɲɟ ɚɛɫɨɥɸɬɧɨɣ ɧɭɥɟɜɨɣ ɬɨɱɤɢ 0 K (–
273,15 °C), ɬɨ ɨɧ ɢɫɩɭɫɤɚɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɫɜɨɟɣ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ. ɑɚɫɬɶ ɩɨɫɥɚɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ. ɂɫɩɭɫɤɚɟɦɨɟ ɨɛɴɟɤɬɨɦ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɦɨɠɟɬ ɫ 
ɩɨɦɨɳɶɸ ɥɢɧɡɵ ɢɥɢ ɜɯɨɞɧɨɣ ɨɩɬɢɤɢ ɮɨɤɭɫɢɪɨɜɚɬɶɫɹ ɧɚ ɷɥɟɦɟɧɬ ɞɟɬɟɤɬɨɪɚ. 
ȼɫɥɟɞɫɬɜɢɟ ɩɨɩɚɞɚɧɢɹ ɢɡɥɭɱɟɧɢɹ ɷɥɟɦɟɧɬ ɞɟɬɟɤɬɨɪɚ ɫɨɡɞɚёɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ 
ɟɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɝɧɚɥɚ ɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɛɴɟɤɬɚ ɜɵɯɨɞɧɭɸ ɜɟɥɢɱɢɧɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɢɥɟɧɢɹ 
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ɫɢɝɧɚɥɚ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɢ. ɂɡɦɟɪɹɟɦɚɹ ɜɟɥɢɱɢɧɚ ɦɨɠɟɬ 
ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɞɢɫɩɥɟɟ ɢɥɢ ɜɵɞɚɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɫɢɝɧɚɥɚ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – ɂɧɮɪɚɤɪɚɫɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

 
9.4 Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ε (ɷɩɫɢɥɨɧ) ɢɦɟɟɬ ɨɫɧɨɜɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ 
ɢɡɦɟɪɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɥɭɱɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɪɟɚɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ ɢɡɥɭɱɟɧɢɹ ɤɚɤɨɝɨ-ɧɢɛɭɞɶ 
ɬɟɥɚ ɢ ɜɟɥɢɱɢɧɨɣ ɢɡɥɭɱɟɧɢɹ ɱёɪɧɨɝɨ ɢɡɥɭɱɚɬɟɥɹ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 
Ⱦɥɹ ɱёɪɧɨɝɨ ɢɡɥɭɱɚɬɟɥɹ ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɦɚɤɫɢɦɭɦ 1. ȼ ɪɟɚɥɶɧɨɫɬɢ 
ɬɟɥɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɞɟɚɥɭ ɱёɪɧɨɝɨ ɢɡɥɭɱɚɬɟɥɹ. ɇɚ ɩɪɚɤɬɢɤɟ ɞɥɹ ɤɚɥɢɛɪɨɜɚɧɢɹ 
ɞɚɬɱɢɤɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɥɭɱɚɬɟɥɹ, ɤɨɬɨɪɵɟ ɜ ɬɪɟɛɭɟɦɨɦ 
ɞɢɚɩɚɡɨɧɟ ɞɥɢɧ ɜɨɥɧ ɞɨɫɬɢɝɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɡɥɭɱɟɧɢɹ ɞɨ 0,99. Ƚɪɚɮɢɤ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɥɭɱɟɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 

 
Ɋɢɫɭɧɨɤ 9.2 – Ƚɪɚɮɢɤ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɥɭɱɟɧɢɹ 
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Ɇɧɨɝɢɟ ɢɡɦɟɪɹɟɦɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɦɟɸɬ ɩɨɫɬɨɹɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɡɥɭɱɟɧɢɹ ɜɵɲɟ ɞɥɢɧ ɜɨɥɧ, ɧɨ ɢɫɩɭɫɤɚɸɬ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɱёɪɧɵɦɢ ɬɟɥɚɦɢ 
ɦɟɧɶɲɟ ɢɡɥɭɱɟɧɢɹ. Ɉɧɢ ɧɚɡɵɜɚɸɬɫɹ ɫɟɪɵɦɢ ɢɡɥɭɱɚɬɟɥɹɦɢ. Ɉɛɴɟɤɬɵ, ɱɶɢ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɡɥɭɱɟɧɢɹ ɫɪɟɞɢ ɩɪɨɱɟɝɨ ɡɚɜɢɫɹɬ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɥɭɱɟɧɢɹ ɢ 
ɞɥɢɧɵ ɜɨɥɧɵ, ɧɚɩɪɢɦɟɪ, ɦɟɬɚɥɥɵ, ɧɚɡɵɜɚɸɬɫɹ ɫɟɥɟɤɬɢɜɧɵɦɢ ɢɡɥɭɱɚɬɟɥɹɦɢ. 
ɇɟɞɨɫɬɚɸɳɚɹ ɞɨɥɹ ɢɡɥɭɱɟɧɢɹ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɭɤɚɡɚɧɢɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɥɭɱɟɧɢɹ. ȼ ɨɬɧɨɲɟɧɢɢ ɫɟɥɟɤɬɢɜɧɵɯ ɢɡɥɭɱɚɬɟɥɟɣ ɫɥɟɞɭɟɬ ɜɫё ɠɟ 
ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɜ ɤɚɤɨɦ ɞɢɚɩɚɡɨɧɟ ɞɥɢɧ ɜɨɥɧ ɩɪɨɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ 
(ɞɥɹ ɦɟɬɚɥɥɨɜ, ɧɚɩɪɢɦɟɪ, ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɤɨɪɨɬɤɨɣ ɞɥɢɧɨɣ ɜɨɥɧɵ). 

 
9.5 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɢɪɨɦɟɬɪɨɜ 

ɂɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɢɞɭɳɟɟ ɨɬ ɝɨɪɹɱɟɝɨ ɨɛɴɟɤɬɚ, ɮɨɤɭɫɢɪɭɟɬɫɹ 
ɥɢɧɡɨɣ ɢ ɩɨɞɚɟɬɫɹ ɧɚ ɢɧɮɪɚɤɪɚɫɧɵɣ ɩɪɢɟɦɧɢɤ. 

ɂɧɮɪɚɤɪɚɫɧɵɣ ɩɪɢɟɦɧɢɤ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ 
ɦɚɬɟɪɢɚɥ, ɬɟɪɦɨɩɚɪɭ ɢɥɢ ɬɟɪɦɨɛɚɬɚɪɟɸ (ɝɪɭɩɩɚ ɬɟɪɦɨɩɚɪ, ɫɨɟɞɢɧɟɧɧɵɯ ɜɦɟɫɬɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ).  

Ʉɨɝɞɚ ɢɧɮɪɚɤɪɚɫɧɵɣ ɩɪɢɟɦɧɢɤ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɚɬɱɢɤɚ ɧɚɝɪɟɜɚɟɬɫɹ, ɬɨ 
ɝɟɧɟɪɢɪɭɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɢɥɢ ɦɟɧɹɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ 
ɩɨɤɚɡɚɧɢɹ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɲɤɚɥɟ ɩɪɢɛɨɪɚ.  

ɉɢɪɨɦɟɬɪ (ɪɢɫɭɧɨɤ 9.3) ɢɥɢ ɢɧɮɪɚɤɪɚɫɧɵɣ ɞɚɬɱɢɤ ɩɨɦɢɦɨ ɢɡɥɭɱɟɧɢɹ, 
ɢɫɩɭɫɤɚɟɦɨɝɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɴɟɤɬɚ, ɩɪɢɧɢɦɚɟɬ ɟɳё ɢ ɨɬɪɚɠɚɸɳɟɟ ɢɡɥɭɱɟɧɢɟ 
ɢɡ ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɩɪɢ ɨɩɪɟɞɟɥёɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɩɭɫɤɚɟɦɨɟ 
ɫɤɜɨɡɶ ɬɟɥɨ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ. 

 

 
Ɋɢɫɭɧɨɤ 9.3 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɢɪɨɦɟɬɪɚ 

 
9.6 ȼɢɞɵ ɩɢɪɨɦɟɬɪɨɜ 

ɋɩɟɰɢɚɥɶɧɨ ɞɥɹ ɜɵɫɨɤɨɣ ɨɤɪɭɠɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ: 
ɉɪɨɰɟɫɫɵ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɢɪɨɦɟɬɪɨɜ ɫɟɪɢɢ Compact ɜ 

ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ ɨɤɪɭɠɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɢɦɟɪɧɨɣ ɢɥɢ 
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ɛɭɦɚɠɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɭɠɟ ɩɟɪɟɫɬɚɥɢ ɛɵɬɶ ɩɪɨɛɥɟɦɨɣ. ɉɪɨɱɧɚɹ ɢ 
ɨɬɜɟɱɚɸɳɚɹ ɜɵɫɨɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɝɨɥɨɜɤɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ 250 °C ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɩɪɟɢɦɭɳɟɫɬɜɭ ɦɨɠɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ 
ɡɚɬɪɚɬɵ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɣ ɦɨɧɬɚɠ. 

Ȼɵɫɬɪɵɟ ɩɢɪɨɦɟɬɪɵ: 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ ɬɢɩɚ ɞɟɬɟɤɬɨɪɚ ɢɦɟɟɬɫɹ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɫɤɨɪɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢɡɦɟɪɟɧɢɹ (ɡɧɚɱɟɧɢɣ ɜɪɟɦɟɧɢ 
ɨɬɤɥɢɤɚ). ɋɚɦɵɦ ɛɵɫɬɪɵɦ ɞɥɢɧɧɨɜɨɥɧɨɜɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ 
ɹɜɥɹɟɬɫɹ optris CTfast ɫɨ ɫɤɨɪɨɫɬɶɸ ɪɟɚɤɰɢɢ 6 ɦɫ, ɚ ɜ ɤɨɪɨɬɤɨɜɨɥɧɨɜɨɦ 
ɞɢɚɩɚɡɨɧɟ ɦɨɠɧɨ ɬɨɱɧɨ ɢɡɦɟɪɹɬɶ ɩɟɪɟɩɚɞɵ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɟ 1 ɦɫ, 
ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɩɢɪɨɦɟɬɪɚ ɞɥɹ ɦɟɬɚɥɥɨɜ optris CT 1M/2M (ɪɢɫɭɧɨɤ 9.4). 

 

 
Ɋɢɫɭɧɨɤ 9.4 - ɉɢɪɨɦɟɬɪ ɞɥɹ ɦɟɬɚɥɥɨɜ optris CT 1M/2M 

 
ɂɧɮɪɚɤɪɚɫɧɵɟ ɩɢɪɨɦɟɬɪɵ ɫɟɪɢɢ Compact ɨɛɥɚɞɚɸɬ ɪɚɡɧɵɦɢ ɞɢɚɩɚɡɨɧɚɦɢ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨɫɬɨɹɧɧɨ 
ɞɨɛɢɜɚɬɶɫɹ ɧɚɢɥɭɱɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ.  

Ʌɚɡɟɪɧɵɣ ɩɢɪɨɦɟɬɪ optris CThot LT: 
Ɋɚɛɨɬɚɟɬ, ɜ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ –40 °C ɞɨ 975 °C. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɞɚɬɱɢɤ ɭɫɬɨɣɱɢɜ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 250 °C ɛɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ, ɬɚɤɨɣ ɢɧɮɪɚɤɪɚɫɧɵɣ ɬɟɪɦɨɦɟɬɪ 
ɩɨɞɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɭɲɢɥɤɚɯ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɥɚɫɬɦɚɫɫɵ ɢ 
ɬɟɤɫɬɢɥɹ, ɚ ɬɚɤɠɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜ. Ⱦɚɬɱɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 9.5. 

 

 
Ɋɢɫɭɧɨɤ 9.5 - ɉɢɪɨɦɟɬɪ optris CThot LT 

  
ȼɵɫɨɤɨɬɨɱɧɵɟ ɢɧɮɪɚɤɪɚɫɧɵɟ ɬɟɪɦɨɦɟɬɪɵ ɫ ɥɚɡɟɪɨɦ: 
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ɂɧɮɪɚɤɪɚɫɧɵɟ ɬɟɪɦɨɦɟɬɪɵ ɷɬɨɣ ɫɟɪɢɢ (ɪɢɫɭɧɨɤ 9.6) ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɟɠɞɟ 
ɜɫɟɝɨ ɜ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɨɤ, 
ɝɞɟ ɧɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɬɨɱɟɤ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɬɨɱɧɨɝɨ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢɦɟɸɬ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ. ɇɨ ɢ ɜ ɨɛɥɚɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɨɫɨɛɟɧɧɨ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɵɝɨɞɭ ɨɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɢ ɩɪɢɜɵɱɧɨ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ Optris, ɤɨɧɟɱɧɨ, ɜɫɟɝɞɚ ɫɞɟɥɚɧɧɨɣ ɜ 
Ƚɟɪɦɚɧɢɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɢ ɬɢɩɚ ɭɫɬɪɨɣɫɬɜɚ ɢɧɮɪɚɤɪɚɫɧɵɟ 
ɬɟɪɦɨɦɟɬɪɵ ɫɟɪɢɢ HighPerformance ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 
–50 °C ɞɨ 2 300 °C. 

 

 
Ɋɢɫɭɧɨɤ 9.6 - ɂɧɮɪɚɤɪɚɫɧɵɣ ɬɟɪɦɨɦɟɬɪ ɫ ɞɜɨɣɧɵɦ ɥɚɡɟɪɧɵɦ ɩɪɢɰɟɥɨɦ 
 
Ɉɛɚ ɥɚɡɟɪɧɵɯ ɥɭɱɚ ɬɟɪɦɨɦɟɬɪɚ ɫɥɟɞɭɸɬ ɡɚ ɪɚɡɦɟɪɨɦ ɩɹɬɧɚ ɢɡɦɟɪɟɧɢɹ 

ɨɛɴɟɤɬɚ ɢ ɬɨɱɧɨ ɨɛɨɡɧɚɱɚɸɬ ɧɚ ɥɸɛɨɦ ɪɚɫɫɬɨɹɧɢɢ ɪɚɡɦɟɪ ɩɹɬɧɚ ɢɡɦɟɪɟɧɢɹ. Ɂɚ 
ɫɱёɬ ɷɬɨɝɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɩɪɟɞɨɬɜɪɚɳɚɸɬɫɹ ɩɨɝɪɟɲɧɨɫɬɢ. ɇɚɢɦɟɧɶɲɟɟ ɩɹɬɧɨ ɢɡɦɟɪɟɧɢɹ ɨɛɨɡɧɚɱɟɧɨ ɜ 
ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɨɛɨɢɯ ɥɚɡɟɪɧɵɯ ɥɭɱɟɣ; ɩɢɪɨɦɟɬɪ  optris CTlaser 1M ɦɨɠɟɬ 
ɢɡɦɟɪɹɬɶ, ɧɚɩɪɢɦɟɪ, ɩɹɬɧɨ ɪɚɡɦɟɪɨɦ 0,5 ɦɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 150 ɦɦ. Ɋɚɡɥɢɱɧɵɟ 
ɮɨɤɭɫɵ ɨɛɴɟɤɬɢɜɨɜ ɩɨɡɜɨɥɹɸɬ ɝɢɛɤɨ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɭɫɥɨɜɢɹɦ ɩɪɢɦɟɧɟɧɢɹ. 

ȼ ɩɪɨɟɤɬɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɫɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɞɚɬɱɢɤɚ MLX90614, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.7, 9.9. Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɨɝɪɟɲɧɨɫɬɶ 
ɞɚɬɱɢɤɚ ɭɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.8. 

 

 
Ɋɢɫɭɧɨɤ 9.7 - Ⱦɚɬɱɢɤ MLX90614 
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Ɋɢɫɭɧɨɤ 9.8 - Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɨɝɪɟɲɧɨɫɬɶ ɞɚɬɱɢɤɚ 

 
MLX90614 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɮɪɚɤɪɚɫɧɵɣ ɞɚɬɱɢɤ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɫɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ. Ɉɧ ɦɨɠɟɬ ɢɡɦɟɪɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜ 
ɞɢɚɩɚɡɨɧɟ ɨɬ -70 ɞɨ 380 ɝɪɚɞɭɫɨɜ ɐɟɥɶɫɢɹ ɫ ɬɨɱɧɨɫɬɶɸ ɨɤɨɥɨ 0,5°C. 

 

 
Ɋɢɫɭɧɨɤ 9.9 -  Ⱦɚɬɱɢɤ MLX90614 

 
ɇɢɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɞɚɬɱɢɤɚ MLX90614: 

 Ɇɚɥɵɣ ɪɚɡɦɟɪ ɢ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ; 
 Ʌɟɝɤɨ ɢɧɬɟɝɪɢɪɨɜɚɬɶ; 
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 Ɂɚɜɨɞɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ ɜ ɲɢɪɨɤɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ: ɨɬ -
40°C ɞɨ 125°C ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɨɬ -70°C ɞɨ 
380°C ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɴɟɤɬɚ; 

 ȼɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ: 0,5°C ɜ ɲɢɪɨɤɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ; 
 ɇɚɫɬɪɚɢɜɚɟɦɵɣ ɜɵɯɨɞ ɒɂɆ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɱɬɟɧɢɹ; 
 Ⱦɚɬɱɢɤ ɞɨɫɬɭɩɟɧ ɜ ɜɟɪɫɢɹɯ ɫ ɩɢɬɚɧɢɟɦ ɨɬ 3ȼ ɢ 5ȼ; 

 
9.7 ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ MLX90614 ɤ Ⱥɪɞɭɢɧɨ  

ɋɨɟɞɢɧɟɧɢɟ Ⱥɪɞɭɢɧɨ ɢ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.10. 
 

 
Ɋɢɫɭɧɨɤ 9.10 – ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ Ⱥɪɞɭɢɧɨ ɢ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 
 
Ⱦɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɡɨɧɵ ɧɚɝɪɟɜɚ ɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟ ɨɬɠɚɬɨɝɨ ɬɨɪɦɨɡɧɨɝɨ 

ɞɨɦɤɪɚɬɚ, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɢɪɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ MLX90614, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɨɞɚ ɪɨɬɨɪɚ ɫɪɚɡɭ ɩɨɫɥɟ ɬɨɪɦɨɡɧɨɝɨ ɞɨɦɤɪɚɬɚ ɩɨ 
ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɪɨɬɨɪɚ.  

Ʉɚɠɞɵɣ ɞɚɬɱɢɤ ɩɨɞɤɥɸɱɟɧ ɤ ɨɞɧɨɦɭ ɢɡ ɞɜɟɧɚɞɰɚɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɤɨɧɬɪɨɥɟɪɨɜ Arduino Uno. ȼɫɟ ɤɨɧɬɪɨɥɟɪɵ ɨɩɪɚɲɢɜɚɸɬɫɹ ɫɢɫɬɟɦɨɣ ɤɨɧɬɪɨɥɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɛɚɡɟ Ɋɋ -  ɫɨɜɦɟɫɬɢɦɨɝɨ ɤɨɧɬɪɨɥɟɪɚ.  

Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɫɢɫɬɟɦɨɣ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɚɬɱɢɤɨɜ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɫ ɩɪɟɞɵɞɭɳɢɦɢ ɡɚɦɟɪɚɦɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ 
ɨɩɟɪɚɬɢɜɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɟ ɨɬɠɚɬɵɣ ɬɨɪɦɨɡɧɨɣ ɞɨɦɤɪɚɬ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 
ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɞɚɬɱɢɤɨɜ ɫ Ⱥɋɍ Ɍɉ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.11. 
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Ɋɢɫɭɧɨɤ 9.11 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɞɚɬɱɢɤɨɜ ɫ Ⱥɋɍ Ɍɉ 

 
9.8 ɉɪɨɝɪɚɦɦɚ ɨɩɪɨɫɚ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɬɟɪɦɨɦɟɬɪɚ ɧɚ Arduino Uno 

ɐɟɥɶ — ɢɡɦɟɪɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ, ɨɛɪɚɛɨɬɚɬɶ ɟɟ ɢ ɩɟɪɟɞɚɬɶ ɧɚ Ɋɋ.  Ⱦɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɦɵ ɦɨɝɥɢ ɥɟɝɤɨ ɨɛɳɚɬɶɫɹ ɫ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɞɚɬɱɢɤɨɦ MLX90614, ɦɵ 
ɢɫɩɨɥɶɡɭɟɦ ɛɢɛɥɢɨɬɟɤɭ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɚɬɱɢɤɚ. 

ɇɚɱɢɧɚɟɦ ɫ ɩɨɞɤɥɸɱɟɧɢɹ ɜɫɟɯ ɛɢɛɥɢɨɬɟɤɢ, ɤɨɬɨɪɵɟ ɧɚɦ ɩɨɧɚɞɨɛɹɬɫɹ ɜ 
ɪɚɛɨɬɟ: 

#include <Wire.h> 
#include <Adafruit_MLX90614.h> /* ɡɚɝɪɭɠɚɟɦ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɞɚɬɱɢɤɨɦ */ 
Adafruit_MLX90614 mlx = Adafruit_MLX90614(); /* ɨɛɪɚɳɟɧɢɟ ɤ 

ɛɢɛɥɢɨɬɟɤɢ */ 
Ⱦɚɥɟɟ ɢɞɟɬ ɧɚɩɢɫɚɧɢɟ ɨɫɧɨɜɧɨɣ ɩɪɨɝɪɚɦɦɵ: 
void setup() { 
Serial.begin(9600); 
Serial.println("Adafruit MLX90614 test");   
mlx.begin();   
} 
void loop() { 
Serial.print("ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɴɟɤɬɚ = ");  
Serial.print(mlx.readObjectTempC()); Serial.println("*C"); 
Serial.println();/* ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɴɟɤɬɚ ɜ ɝɪɚɞɭɫɚɯ ɰɟɥɶɫɢɹ 

*/  
delay(500); // ɡɚɞɟɪɠɤɚ 500ɦɫ 
} 
Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɟ ɩɨɡɜɨɥɢɬ ɩɭɫɤ ɚɝɪɟɝɚɬɚ ɫ ɧɟ ɨɬɠɚɬɵɦɢ 

ɬɨɪɦɨɡɧɵɦɢ ɤɨɥɨɞɤɚɦɢ, ɩɨɡɜɨɥɢɬ ɨɩɟɪɚɬɢɜɧɨ ɧɚɣɬɢ ɧɟɢɫɩɪɚɜɧɵɣ ɬɨɪɦɨɡɧɨɣ 
ɞɨɦɤɪɚɬ ɢ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɚɝɪɟɝɚɬɚ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ɍɨɦɶ (ɩɪɢɬɨɤ Ɉɛɢ) 
ɜ ɫɬɜɨɪɟ Ʉɪɚɩɢɜɢɧɫɤɨɣ Ƚɗɋ ɫ 1933 ɝɝ. ɩɨ 1982ɝɝ. Ɋɚɫɯɨɞɵ ɦ3/ɫ. 

ʧод̼ I  I I  I I I  IV V VI VII  VIII  IX X XI XII  
Q̭̬.̐

од 

1933 57 49 43 400 600 372 330 323 287 175 55 60 229 

1934 55 45 43 93 785 717 410 373 305 287 110 72 275 

1935 64 55 51 171 1232 650 353 298 185 142 77 68 279 

1936 50 43 37 135 873 1053 912 414 343 213 140 91 359 

1937 83 65 57 138 1567 1007 631 397 253 252 182 90 394 

1938 71 64 55 633 922 950 800 582 410 338 230 94 429 

1939 98 80 68 510 1040 617 571 350 197 165 77 68 320 

1940 63 40 50 467 705 607 417 297 265 193 93 101 275 

1941 79 70 63 285 1500 1047 615 398 301 267 132 87 404 

1942 87 70 63 280 1020 707 648 483 247 301 154 113 348 

1943 70 63 52 447 747 720 437 258 185 133 57 49 268 

1944 44 37 50 420 577 633 520 379 252 203 71 50 270 

1945 48 43 30 373 653 337 343 263 150 116 70 60 207 

1946 53 47 43 403 647 883 577 471 550 480 217 122 374 

1947 113 92 82 767 647 765 660 568 365 229 90 98 373 

1948 82 70 88 563 950 703 607 350 240 237 129 83 342 

1949 80 70 55 487 1000 717 553 313 245 200 73 76 322 

1950 65 57 57 160 1280 1090 423 323 267 185 67 67 337 

1951 50 47 37 397 723 447 343 228 150 132 70 62 224 

1952 49 43 40 215 1019 857 637 435 250 185 77 70 323 

1953 63 50 60 510 703 573 337 247 163 137 70 55 247 

1954 52 47 40 93 1033 933 920 393 337 202 163 89 358 

1955 60 48 45 430 813 533 370 220 200 215 100 70 259 

1956 42 37 36 473 593 690 623 343 380 237 180 70 309 

1957 63 47 46 557 770 1113 640 463 343 283 267 112 392 

1958 71 63 63 670 1070 1247 1180 654 370 297 193 95 498 

1959 58 57 57 590 940 897 618 353 257 162 90 70 346 

1960 57 53 52 247 1023 950 827 513 413 243 163 112 388 

1961 85 77 75 920 733 963 657 538 420 297 143 117 419 

1962 87 77 77 683 748 673 347 247 167 150 70 63 282 

1963 53 53 100 253 627 767 402 273 215 180 237 101 272 

1964 77 47 43 167 943 643 490 313 193 133 83 63 266 

1965 58 50 51 440 1023 530 328 192 300 237 123 93 285 

1966 67 63 57 423 1423 1173 767 377 213 140 80 63 404 

1967 50 43 47 327 550 467 423 623 360 227 103 65 274 

1968 47 37 125 590 763 528 287 227 170 140 70 62 254 

1969 43 33 37 427 1680 1405 757 413 380 390 187 94 487 

1970 70 60 67 720 760 1070 598 433 333 310 137 93 388 

1971 63 57 58 679 945 797 657 322 214 147 81 52 339 

1972 49 42 42 607 825 658 547 348 253 210 153 92 319 

1973 68 57 56 735 946 944 810 424 257 187 113 72 389 

1974 52 41 48 606 594 493 268 186 176 276 91 57 241 

1975 48 42 42 473 668 1068 593 287 183 206 108 51 314 

1976 52 35 40 364 819 616 433 472 249 305 115 69 297 

1977 58 48 51 785 933 759 423 380 297 265 179 67 354 

1978 57 53 60 750 663 540 383 368 225 179 123 64 289 

1979 63 57 57 263 1023 863 460 283 303 223 217 110 327 

1980 68 53 57 363 617 667 460 313 237 167 120 87 267 

1981 53 48 45 457 603 473 400 240 210 177 90 60 238 

1982 47 48 45 512 545 483 343 283 167 180 150 50 238 

 



130 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.2 - ȼɟɥɢɱɢɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 
 

 
 
  

Ƚɨɞɵ Qɫɪ.Ƚɨɞ.max Qɭɛɵɜ K=Q/Qɫɪ K-1 (K-1)^2 (K-1)^3 P,% 
1933 600 1680 1,810 0,810 0,657 0,532 1 
1934 785 1567 1,689 0,689 0,474 0,326 3 
1935 1232 1500 1,616 0,616 0,380 0,234 5 
1936 1053 1423 1,533 0,533 0,284 0,152 7 
1937 1567 1280 1,379 0,379 0,144 0,055 9 
1938 950 1247 1,344 0,344 0,118 0,041 11 
1939 1040 1232 1,328 0,328 0,107 0,035 13 
1940 705 1113 1,199 0,199 0,040 0,008 15 

1941 1500 1070 1,153 0,153 0,023 0,004 17 
1942 1020 1068 1,151 0,151 0,023 0,003 19 
1943 747 1053 1,135 0,135 0,018 0,002 21 
1944 633 1040 1,121 0,121 0,015 0,002 23 
1945 653 1033 1,113 0,113 0,013 0,001 25 
1946 883 1023 1,102 0,102 0,010 0,001 27 
1947 767 1023 1,102 0,102 0,010 0,001 29 
1948 950 1023 1,102 0,102 0,010 0,001 31 
1949 1000 1020 1,099 0,099 0,010 0,001 33 
1950 1280 1019 1,098 0,098 0,010 0,001 35 
1951 723 1000 1,078 0,078 0,006 0,000 37 
1952 1019 963 1,038 0,038 0,001 0,000 39 
1953 703 950 1,024 0,024 0,001 0,000 41 
1954 1033 950 1,024 0,024 0,001 0,000 43 
1955 813 946 1,019 0,019 0,000 0,000 45 
1956 690 945 1,018 0,018 0,000 0,000 47 
1957 1113 943 1,016 0,016 0,000 0,000 49 
1958 1247 940 1,013 0,013 0,000 0,000 51 
1959 940 933 1,005 0,005 0,000 0,000 53 
1960 1023 883 0,951 -0,049 0,002 0,000 55 
1961 963 825 0,889 -0,111 0,012 -0,001 57 
1962 748 819 0,883 -0,117 0,014 -0,002 59 
1963 767 813 0,876 -0,124 0,015 -0,002 61 
1964 943 785 0,846 -0,154 0,024 -0,004 63 
1965 1023 767 0,826 -0,174 0,030 -0,005 65 
1966 1423 767 0,826 -0,174 0,030 -0,005 67 
1967 623 763 0,822 -0,178 0,032 -0,006 69 
1968 763 750 0,808 -0,192 0,037 -0,007 71 
1969 1680 748 0,806 -0,194 0,038 -0,007 73 
1970 1070 747 0,805 -0,195 0,038 -0,007 75 
1971 945 723 0,779 -0,221 0,049 -0,011 77 
1972 825 705 0,760 -0,240 0,058 -0,014 79 
1973 946 703 0,758 -0,242 0,059 -0,014 81 
1974 606 690 0,744 -0,256 0,066 -0,017 83 
1975 1068 667 0,719 -0,281 0,079 -0,022 85 
1976 819 653 0,704 -0,296 0,088 -0,026 87 
1977 933 633 0,682 -0,318 0,101 -0,032 89 
1978 750 623 0,671 -0,329 0,108 -0,036 91 
1979 1023 606 0,653 -0,347 0,120 -0,042 93 
1980 667 603 0,650 -0,350 0,123 -0,043 95 
1981 603 600 0,647 -0,353 0,125 -0,044 97 
1982 545 545 0,587 -0,413 0,170 -0,070 99 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

P, % Ƚɨɞɵ Qɫɪ.ɝɨɞ, ɦ3/ɫ Ƚɨɞ Qɫɪ.ɩɨɥ, ɦ3/ɫ Ƚɨɞ Qɫɪ.ɦɟɠ, ɦ3/ɫ 
2 1958 498 1958 964 1938 180 
4 1969 487 1969 927 1969 173 
6 1938 429 1966 833 1957 166 
8 1961 419 1961 782 1958 165 
10 1966 404 1938 777 1961 159 
12 1941 404 1941 772 1970 153 
14 1937 394 1973 772 1947 153 
16 1957 392 1937 771 1942 153 
18 1973 389 1960 745 1946 152 
20 1960 388 1954 723 1979 141 
22 1970 388 1936 719 1941 140 
24 1946 374 1970 716 1977 138 
25 1947 373 1957 709 1948 133 
27 1936 359 1950 687 1960 132 
29 1954 359 1946 686 1963 131 
31 1977 354 1947 681 1956 125 
33 1942 348 1971 680 1937 124 
35 1959 346 1959 680 1972 120 
37 1948 342 1977 656 1973 116 
39 1971 339 1952 640 1940 115 
41 1950 337 1948 635 1965 115 
43 1979 327 1942 621 1980 113 
45 1952 323 1949 620 1949 110 
47 1949 322 1975 618 1967 109 
49 1939 320 1939 618 1978 109 
51 1972 319 1972 597 1976 108 
53 1975 314 1979 586 1939 108 
55 1956 309 1956 566 1959 107 
57 1976 297 1976 561 1936 101 
59 1978 289 1935 544 1944 101 
61 1965 285 1978 541 1962 99 
63 1962 282 1962 540 1934 98 
65 1935 279 1965 524 1955 98 
67 1940 275 1943 522 1982 98 
69 1934 275 1934 521 1954 98 
71 1967 274 1964 516 1966 98 
73 1963 272 1944 506 1981 98 
75 1944 270 1967 505 1975 97 
76 1943 268 1940 499 1952 97 
78 1980 267 1980 484 1971 96 
80 1964 266 1955 483 1933 94 
82 1955 259 1968 480 1968 93 
84 1968 254 1953 474 1974 93 
86 1953 247 1963 469 1935 90 
88 1974 241 1974 447 1964 88 
90 1981 238 1981 435 1943 87 
92 1982 238 1982 433 1950 87 
94 1933 229 1951 428 1953 85 
96 1951 224 1933 418 1951 79 
98 1945 207 1945 394 1945 74 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɍɚɛɥɢɰɚ Ȼ.2 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ʺе̶̭̼́ 

Q, ̥3/c ʦодо̵̛̬̦̌л̛̺е, к̥3 Z, ̥ 

ʻ̭̐̾, ̥ 
Ṋ̐̾ , 
ʺʦ˃ 

N̬̐̌, 
ʺ̏т 

Э̭̐̾, ̥л̦ 
кʦт̸ Qполе̚ Qʻʥ Q̵̏к Q̏д̵ Q̭̐̾ 

Q̵ол. 
̭̍ 

V̦пу dV Vко̦ 
zʦʥ 

̸̦̌ 
zʦʥко̦ zʦʥ̭̬ Z̦̍ 

11 82 412 120 328 410 0 28,330 0,85 27,481 161,00 160,85 160,92 134,19 26,43 94 94 68 

12 55 512 120 455 510 0 27,481 1,18 26,303 160,85 160,60 160,72 134,63 25,79 114 114 85 

1 40 518 120 476 516 0 26,303 1,23 25,071 160,60 160,30 160,45 134,65 25,50 114 114 85 

2 41 425 120 383 423 0 25,071 0,99 24,079 160,30 160,03 160,16 134,25 25,61 94 94 63 

3 50 120 120 68 118 0 24,079 0,18 23,903 160,03 159,98 160,00 132,10 27,60 28 по ̵̏к 21 

4 213 120 120 -95 118 0 23,903 -0,25 24,149 159,98 160,05 160,01 132,10 27,62 28 по ̵̏к 20 

5 243 120 120 -125 118 0 24,149 -0,32 24,473 160,05 160,14 160,09 132,09 27,70 28 по ̵̏к 21 

6 595 120 120 -477 118 0 24,473 -1,24 25,709 160,14 160,46 160,30 132,09 27,90 29 по ̵̏к 21 

7 466 120 120 -348 118 0 25,709 -0,90 26,612 160,46 160,67 160,56 132,10 28,16 29 по ̵̏к 22 

8 450 120 120 -332 118 0 26,612 -0,86 27,472 160,67 160,84 160,75 132,10 28,36 29 по ̵̏к 22 

9 394 120 120 -276 118 0 27,472 -0,72 28,187 160,84 160,98 160,91 132,32 28,29 29 по ̵̏к 21 

10 173 120 120 -55 118 0 28,187 -0,14 28,330 160,98 161,00 160,99 132,32 28,37 29,2 по ̵̏к 22 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ  

  
Ɋɢɫɭɧɨɤ Ȼ.1 - Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤ ɢ ɢ ɂɄɇ Ⱦɟɤɚɛɪɶ(əɧɜɚɪɶ) 

 

*ɀɟɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ Ɍɨɦɫɤɨɣ Ƚɗɋ ɜ ɩɢɤɟ; Ʉɪɚɫɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ; Ɂɟɥɟɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ Ɍɨɦɫɤɨɣ Ƚɗɋ ɜ ɛɚɡɟ; 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɍɚɛɥɢɰɚ Ȼ.3 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ʺе̶̭́ 

 

ˁ̛̭те̥̌ ˁу̺е̭т̏у̺̀̌́ ʧЭˁ ʿ̬оект̛̬уе̥̌́  ʧЭˁ ˃Эˁ 

P̛̭̭т.̥̌к̭.,  ʛʑ˕ 

N̦.̬. ʛʑ˕ 

Ň.̬. ʛʑ˕ 

Ň̬̍. ʛʑ˕ 

N ̦.̬. ʛʑ˕ 

Ň̬̍.ŵax ʛʑ˕ 

N̦.̬. ʛʑ˕ 

N̬е̥. ʛʑ˕ 

Ň̬̍.ŵax ʛʑ˕ 

Ň.̬ ʛʑ˕ 

N ̬е̥. ʛʑ˕ 

I 1184 24 95 120 2 164 3  900 72   

II 1141 23 91 110 2 130 3  901 72   

III 1046 21 84 100 2 46 1  901 72   

IV 980 20 78 90 2 36 1  854 68   

V 905 18 72 85 2 36 1  784 63 41 

VI 862 17 69 80 2 37 1  746 60 41 

VII 862 17 69 80 2 37 1  745 60 41 

VIII 905 18 72 85 2 37 1  783 63 41 

IX 980 20 78 90 2 37 1 28 853 68   

ˈ 1046 21 84 100 2 46 1  900 72   

XI 1141 23 91 110 2 130 3  901 72   

XII 1184 24 95 120 2 164 3  901 72   

˄̭т̦̌о̏ле̦̦̌́ 
̥о̺̦о̭т̽    122  167   972   
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 
Ɋɢɫɭɧɨɤ ȼ.1 - ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ 30/800-ȼ-46 ɩɪɢ ܦଵ=5,6 ɦ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 

 
Ɋɢɫɭɧɨɤ ȼ.2 - ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ 30/800-ȼ-46 ɩɪɢ ܦଵ=6 ɦ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 

Ɋɢɫɭɧɨɤ ȼ.3 - ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 30/800-ȼ-46 ɩɪɢ ܦଵ=6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɋɢɫɭɧɨɤ ȼ.4 - Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɫ ɤɪɭɝɥɵɦɢ ɫɟɱɟɧɢɹɦɢ 

 
 

 



 

 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
ʯ̛̺̌т̼ ˄̭т̌̏к̛ 

ʻ̛̥̌е̦о̛̦̏̌е О̍о̸̦̌̚е̛̦е ʻ̛̥̌е̦о̛̦̏̌е 
От̦о̛̭тел̦̼̽е 

ед̛̛̦ц̼ 

ʰ̥е̦о̦̦̼̏̌е 
ед̛̛̦ц̼ 

ʪ̴̛. ʯ̛̺̌т̌ 
п̬одол̦̽̌́ 

 ܩ∆ܫ

˃ок ̭̬̌̍̌т̛̼̦̏̌́,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ Ϭ,ϱϴ ʤܫ

Ко̴̴̶̛̛̾е̦т 
то̬̥о̙е̛̦́,ܭʡ 

Ͳ,͵ - 

˄̭т̌̏к̌ ̸̦̌̌л̦̽о̐о 
то̬̥о̙е̛̦́, ܫʜʡ 

Ͳ,ͷ ∙  ʜ ϭ,ϵϯ ʤܫ

˃о̬̥о̦̚о̜ ток, ʦ Ͳ,ͷ ∙  ʜ ϭ,ϵϯ ʤܫ

ʯʯʧ 

଴ܷ 

ଵ ଴ܷଵீݐ  - ϯ ʦ ݐଷ ଴ܷீ  - ϭϱ ʦ 

଴ܷଷ  
Ко̴̴̶̛̛̾е̦т 

то̬̥о̙е̛̦́,ܭʡ 
1,3 - 

ʯʿʻ ܷ > 

Ϯ̭тупе̦̽ ஼ܷʟଶ ͳ,Ͷ ∙ ʜܷ ϭϰϬ ʦ 

ϭ ̭тупе̦̽ ஼ܷʟଵ ͳ,ʹ ∙ ʜܷ 120 ʦ 

ʯ̛̺̌т̌ 
о̬̍̌т̦о̜ 
по̭ледо̏̌тел̦̽
о̭т̛ от 
̦е̛̭̥̥ет̸̛̬̦̼
̵ к.̚. ̛ 
пе̬е̬̐у̚ок 

 ଶܫ

ˁО ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ Ϭ,Ϯϳ ʤܫ

ʿО ܫଶʞʢʠʙ  Ͳ,ͳ͹ ∙  ʜ Ϭ,ϲϲ ʤܫ

О˃ˁ I ܫଶʠ.ʖ. Ͳ,ʹͷ ∙  ʜ Ϭ,ϵϲ ʤܫ

ʯ̛̺̌т̌ от 
̛̭̥̥ет̸̵̛̬̦̼ 

к.̚. ̛ пе̬е̬̐у̚ок 

 ଵܫ

ˁО ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ ϰ,ϭϰ ʤܫ

ʿО ܫଵʞʢʠʙ  ͳ,ͳ ∙  ʜ ϰ,Ϯϲ ʤܫ

О˃ˁ ܫଵʝʡʠ  ͳ,ͷ͵ ∙  ʜʝʛ ϱ,ϵ ʤܫ

ʪʯ ܼ < 

ϭ ̭тупе̦̽ ܼூ 0,09 Ͳ,ͳ͵ ʝˏ 

Ϯ ̭тупе̦̽ ܼூூ 0,35 Ϭ,ϲϵ О̥ 

ʯ̛̺̌т̌ ̬ото̬̌ 
от пе̬е̬̐у̚к̛ 

 ˓ܫ

ˁО ܫ௉ ʠʗʒʜ.  ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,ϲ ʤܫ

ʿО ܫ௉ ʞʢʠʙ . ͳ,ͳ ∙ ʜʝʛ.ʟܫ  ϰ,ϳϯ ʤ 

От̭е̸к̌ ܫ௉ ʞʢʠʙ . ʹ,ʹ ∙ ʜʝʛ.ʟܫ  ϵ,ϰϲ ʤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

ʯ̛̺̌т̼ 

От
кл

̀
̸е

̛̦
е 

ʦʧ
 

ʧ̌
̹

е̦
̛е

 п
ол

е̜
 

О̭
т̌

̦о
̏ т

у̬
̛̍

̦̼
 ̛

 ̭̍
̬о

̭ 
Аˀ

ʯ 

ʿу
̭к

 ʿ
ʮ

˃ ʧ
ʧ 

От
кл

̀
̸е

̛̦
е 

ʦ-
2

2
Ϭ 

̛ 
ʦ-

˃ˁ
ʻ 

От
кл

̀
̸е

̛̦
е 

̭е
кц

̛о
̦̦

о̐
о 

̼̏
кл

̀
̸̌

те
л́

 

ʿ̬
ед

уп
̬е

д̛
те

л̽
̦̼

̜ ̭
̛̐

̦̌
л 

ʻ̛̥̌е̦о̛̦̏̌е О̍о̸̦̌̚е̛̦е 

ʪ̴̛. ʯ̛̺̌т̌ 

п̬одол̦̽̌́ 
    + + + + ܩ∆ܫ

ʯʯʧ ଴ܷ 
     + + + ݐ ଶ        ଴ܷݐ +       ଵݐ

ʯʿʻ ܷ > 

1 ̭тупе̦̽ݐଵ + +      

Ϯ ̭тупе̦̽ݐଶ + +      

ʯ̛̺̌т̌ о̬̍̌т̦о̜ 
по̭ледо̏̌тел̦̽о̭т̛ 
от ̦е̛̭̥̥ет̸̵̛̬̦̼ 

к.̚. ̛ пе̬е̬̐у̚ок 

 ଶܫ

ˁО       + 

ʰО + +      

О˃ˁ I 
      + + ଷݐ   +     ଶݐ  +      ଵݐ

ʯ̛̺̌т̌ от 
̛̭̥̥ет̸̵̛̬̦̼ к.̚. ̛ 

пе̬е̬̐у̚ок 

 ଵܫ

ˁО       + 

ʰО + +      

О˃ˁ 

      + + ଷݐ   +     ଶݐ  +      ଵݐ

ʪʯ ܼ < 

1 

̭тупе̦̽ 

     + + + ଶݐ   +     ଵݐ

2 

̭тупе̦̽ 

      + + ଷݐ   +     ଶݐ  +      ଵݐ

ʯ̛̺̌т̌ ̬ото̬̌ от 
пе̬е̬̐у̚к̛ 

 ˓ܫ

ˁО       + 

ʰО + +      

От̭е̸к̌ + +      

 






