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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ 
 

Ʉɚɮɟɞɪɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ  

 
 
 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
________   Ⱥ.Ⱥ. Ⱥɱɢɬɚɟɜ  

ɩɨɞɩɢɫɶ       
 

«____» ________ 2022 ɝ. 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

 

13.03.02 – ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ  
 
 

 

ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌɈɄɄɂɇɋɄɈɃ Ƚɗɋ ɇȺ ɊȿɄȿ ɌɈɄɄɈ. ɇȺȻɅɘȾȿɇɂə 
ɁȺ ɇȺɉɊəɀȿɇɇɕɆ ɋɈɋɌɈəɇɂȿɆ ɋɈɈɊɍɀȿɇɂə ɉɊɂ ɉɈɆɈɓɂ 

ȾɂɋɌȺɇɐɂɈɇɇɈɃ ɄɂȺ 
  

 
 
 
 

ɫɬ. ɩɪɟɩ. ɤɚɮɟɞɪɵ ȽȽɗɗɋ, 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ ɋɎɍ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ    _________                                                               Ⱥ.Ɇ. ȼɨɥɨɲɢɧ 
                            ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɞɨɥɠɧɨɫɬɶ, ɤɚɮɟɞɪɚ 

 

ȼɵɩɭɫɤɧɢɤ        _________                                                               ȼ.ɇ. ɋɚɥɨɫɢɧ 
                           ɩɨɞɩɢɫɶ, ɞɚɬɚ  
 
 
 
 
 
 
 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ 2022 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɍɨɤɤɢɧɫɤɨɣ 

Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɤɤɨ. ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɧɚɩɪɹɠɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢ 
ɩɨɦɨɳɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɄɂȺ» 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ  
ɪɚɡɞɟɥɚɦ: 

 

Ʉɨɧɫɭɥɶɬɚɧɬ ɪɭɤɨɜɨɞɢɬɟɥɹ ȻɊ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ  

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ  

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

 

 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɭɡɥɚ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ 

 

 

 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

                       ɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɌɈɄɄɂɇɋɄɈɃ Ƚɗɋ 

 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ……….…………..………..………..Ɍɨɤɤɨ; 

2. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ……..…………………..….…...…...Ɍɨɤɤɢɧɫɤɚɹ Ƚɗɋ; 

3. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ………....………..........Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (ɹɤɭɬɢɹ); 
4. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ……...…..………...Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 

5. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ…………..………………………………......….116,3 ˏଷ/ܿ; 

ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 3%………………………..........814,04 ˏଷ/ܿ; 

ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,5%…………..…………….….987,96 ˏଷ/ܿ; 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ………………………………..……………...…………....15 ˏଷ/ܿ; 

6. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ…………….....………..……..………..Ƚɨɞɢɱɧɵɣ; 

ɛ) ɨɬɦɟɬɤɚ ɇɉɍ……………….…...……………….……………...………..200,00 ɦ; 

ɜ) ɨɬɦɟɬɤɚ Ɏɉɍ…………………………………………………………......202,00 ɦ; 
ɝ) ɨɬɦɟɬɤɚ ɍɆɈ………………………….………..……………………..….182,37 ɦ; 

ɞ) ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɧɵɣ…………………….....….....................1,856 ˍˏଷ; 

ɟ) ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɟɡɧɵɣ……………………..........……….....1,375 ˍˏଷ; 

7. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ…………..…………………………………..…...…….......49,20 ɦ; 

ɛ) ɪɚɫɱёɬɧɵɣ……………………..…………………….…………...……...…35,60 ɦ; 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ………………………..………………..................…..…….29,50 ɦ; 
8. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ…………………..… ………… ….………..….72 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ………..............…341 ɦɥɧ.ɤȼɬɱ; 

9. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ………………………….…124,08 ɦ / 55,2ɦ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ…………………….……..…550,90 ɦ / 59,2 ɦ; 

ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ……………………………… ……….…….123,50 ɦ / 55,2 ɦ; 

10. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 

11.1 ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ: 

ɚ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥёɬɨɜ………………………………………………..4 ɩɨ 5,5 ɦ 

ɛ) ɨɛɳɚɹ ɞɥɢɧɚ……………………………………………………………...…22,0 ɦ; 

ɜ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ……………………………………………..………..59,2 ɦ; 

11.2 Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ: 

ɚ) ɱɢɫɥɨ ɢ ɮɨɪɦɚ ɫɟɱɟɧɢɹ…………………………..…………………..4 ɢ ɤɪɭɝɥɵɟ; 

ɛ) ɪɚɡɦɟɪ ɫɟɱɟɧɢɹ………………………………………………………...…….2x2 ɦ; 

11. Ɂɞɚɧɢɟ Ƚɗɋ: 

ɚ) ɬɢɩ ɡɞɚɧɢɹ…………………….………………..…………..........…ɩɪɢɩɥɨɬɢɧɧɨɟ; 

ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ…………………………….…………...…………..……………2; 

ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ………………………………...…………..…..….....ɝɪɚɧɢɬ; 

ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ……..……………………….…………...ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 

ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ…...………………………………………....ɢɡɨɝɧɭɬɚɹ; 
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12. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) Ɍɢɩ ɬɭɪɛɢɧɵ……………………………………………....………..ɉɅ50-ȼ-400; 

ɛ) Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ……………………………..………………….. ȼȽɋ 650/130-32; 

ɜ) ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ……………………….….72 Ɇȼɬ; 

ɝ) ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……………………………..........……….……..187,5 ɨɛ/ɦɢɧ; 

ɞ) Ɍɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ……………..……………………….…ɌɊȾɐɇ-63000/110; 

13. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

ɚ) ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ…………………………………………...…..8 ɥɟɬ, 4 ɦɟɫɹɰɚ; 

ɛ) ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ………………………….…….…0,37 ɪɭɛ/Ʉɜɬ∙ɱ; 

ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ……………….……………….100599,57 ɪɭɛ/Ʉɜɬ; 
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ȼȼȿȾȿɇɂɂȿ 
 

ɗɧɟɪɝɟɬɢɤɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ, ɤɚɤ ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɚɤ ɢ ɞɥɹ 
ɜɫɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɜ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ 
ɪɚɫɬɟɬ ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɉɪɚɜɢɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɫɭɪɫɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɫɨɡɞɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ 
ɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɱɢɬɚɸɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɦ ɨɛɴɟɤɬɨɦ, ɬɚɤ 
ɤɚɤ ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɧɟɮɬɶ, ɝɚɡ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ, ɬɟɦ ɫɚɦɵɦ 
ɧɟ ɡɚɝɪɹɡɧɹɟɬ ɚɬɦɨɫɮɟɪɭ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɪɚɛɨɬɤɢ, ɧɚɯɨɠɞɟɧɢɟ 
ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. ȼ ɩɪɨɟɤɬ ɜɯɨɞɹɬ ɬɚɤɢɟ ɚɫɩɟɤɬɵ, ɤɚɤ 
ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɱɟɬ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ɉɯɪɚɧɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 

ȼɵɛɪɚɧɧɚɹ ɞɥɹ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɪɟɤɚ – Ɍɨɤɤɨ ɧɚɯɨɞɢɬɶɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ 
ɋɚɯɚ (əɤɭɬɢɹ). ɉɨɫɤɨɥɶɤɭ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ ɪɟɤɟ Ɍɨɤɤɨ, ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ 
ɞɚɬɶ ɟɣ ɧɚɡɜɚɧɢɟ - Ɍɨɤɤɢɧɫɤɚɹ. 

 

1.1. ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

1.1.1 Ʉɥɢɦɚɬ 

 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɢ ɫɭɯɨɣ. ɉɨɱɬɢ ɜɟɫɶ ɪɚɣɨɧ ɧɚɯɨɞɢɬɫɹ ɜ 
ɡɨɧɟ ɫɩɥɨɲɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ. Ɂɢɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ 
(ɫ ɨɤɬɹɛɪɹ ɩɨ ɚɩɪɟɥɶ) ɢ ɦɨɪɨɡɧɚɹ. Ɇɟɠɫɟɡɨɧɧɵɟ ɩɟɪɢɨɞɵ (ɜɟɫɧɚ ɢ ɨɫɟɧɶ) ɨɱɟɧɶ 
ɤɨɪɨɬɤɢɟ. Ʌɟɬɨ ɬёɩɥɨɟ ɢ ɫɨɥɧɟɱɧɨɟ. (ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɨɬ +12°ɋ ɜ ɝɨɪɚɯ 
ɞɨ +20°C ɜ ɞɨɥɢɧɟ ɪɟɤɢ).  

ȼ ɪɟɫɩɭɛɥɢɤɚ ɋɚɯɚ ɜɟɬɪɵ ɫɥɚɛɵɟ, ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ 3-4 ɦ/ɫ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 18-19 ɦ/ɫ. 

ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɡɢɦɧɢɣ ɦɟɫɹɰ – ɹɧɜɚɪɶ. ɋɪɟɞɧɢɟ ɞɧɟɜɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɹɧɜɚɪɹ ɨɬ – 30 °ɋ ɞɨ – 35 °ɋ.  

ɋɚɦɵɣ ɠɚɪɤɢɣ ɥɟɬɧɢɣ ɦɟɫɹɰ – ɢɸɥɶ. ɋɪɟɞɧɹɹ ɞɧɟɜɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ 
ɪɚɜɧɢɧɧɨɣ ɱɚɫɬɢ ɪɟɫɩɭɛɥɢɤɢ ɨɬ + 12 ɞɨ + 20 °ɋ. 

Ɉɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɨɬ 200 ɞɨ 300 ɦɦ ɜ ɝɨɞ. Ɋɟɤɚ ɡɚɦɟɪɡɚɟɬ ɫɨ ɜɬɨɪɨɣ 
ɩɨɥɨɜɢɧɵ ɨɤɬɹɛɪɹ. Ɋɚɡɪɭɲɟɧɢɟ ɥɟɞɹɧɨɝɨ ɩɨɤɪɨɜɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɚɟ. 
ȼɨɡɦɨɠɧɵ ɡɚɬɨɪɵ, ɜɵɡɵɜɚɸɳɢɟ ɛɨɥɶɲɢɟ ɩɨɞɴёɦɵ ɭɪɨɜɧɹ ɜɨɞɵ. 

 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɤɤɨ ɡɚ ɩɟɪɢɨɞ 1936-1960 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ 116,3 ˏଷ/c. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.1 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
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Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝒁ʑʐ, ɦ 𝑾, ˍˏ૜ 𝑸, ˍˏ૜/܋ 𝒁ʜʐ, ɦ 𝑸, ˍˏ૜/܋ 𝒁ʜʐ, ɦ 

150 0 0 150 0 150 

154,62 0,03 40 150,9 50 150,9 

163,22 0,1 80 151,48 100 151,48 

167,87 0,15 160 152,22 200 152,22 

176,81 0,3 240 152,77 300 152,77 

181,55 0,45 320 153,2 400 153,2 

184,67 0,6 400 153,63 500 153,63 

187,26 0,75 480 154,03 600 154,03 

189,72 0,9 560 154,43 700 154,43 

192 1,05 640 154,8 800 154,8 

194 1,2 720 155,15 900 155,15 

195,61 1,35 800 155,55 1000 155,55 

196,96 1,5 880 155,9 1100 155,9 

198,27 1,65 904 156 1130 156 

199,57 1,8 - - - - 

199,8 1,83 - - - - 

200 1,86 - - - - 

200,3 1,9 - - - - 

 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

1.1.3 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

Ɋɭɫɥɨ ɜɛɥɢɡɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɫɬɜɨɪɚ ɫɥɨɠɟɧɨ ɫɤɚɥɶɧɵɦɢ ɩɨɪɨɞɚɦɢ, ɜ 
ɨɫɧɨɜɚɧɢɢ ɝɪɚɧɢɬ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɟɣɫɦɢɱɟɫɤɨɣ ɤɚɪɬɨɣ ɪɚɣɨɧɚ ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɪɚɜɧɚ 5 ɛɚɥɥɚɦ. 

  

1.2 Ⱥɧɚɥɨɝ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɚɧɚɥɨɝɨɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɛɵɥɚ ɜɵɛɪɚɧɚ ɒɢɪɨɤɨɜɫɤɚɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 

 

2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

 

2.1.1 ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ: əɤɭɬɫɤɨɟ ɊȾɍ; 

Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 833 Ɇȼɬ; 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 3 %, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 10 %; 

Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ: 0,8; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,6; 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh = 0,5 ɦ; 
ɇɉɍ ɝɢɞɪɨɭɡɥɚ: Z = 200,00 ɦ; 
ȾɇɈ ɝɢɞɪɨɭɡɥɚ: Z = 150,00 ɦ. 
 

Ɉɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 
ɢ 1.2. Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɤɤɨ ɡɚ ɩɟɪɢɨɞ 1936 – 1989 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɬɚɛɥɢɰɚ Ⱥ.1. 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 
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Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɯɨɞɵ ɧɚ ȼɏɄ ɢ ɨɫɧɨɜɧɵɟ ɩɨɬɟɪɢ ɜɨɞɵ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ܳˋ˔˒ , ˏଷ/˔ 0 0 0 0 0 0 0 0 0 0 0 0 ܳˎˈˇ, ˏଷ/˔ 0 0 0 1,2 2 2,8 2 -0,4 -4 -3,6 0 0 ܳ˗, ˏଷ/˔ 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 ܳ˓˞˄, ˏଷ/˔ 0,7 0,7 0,0 0,0 0,0 0,0 0,0 0,0 0,7 0,7 0,7 0,7 ܳʑʤʙ , ˏଷ/˔ 30 30 30 30 70 70 70 70 70 70 30 30 

 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ Ⱥɧɚɥɢɡ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɬɚɛɥɢɰɚ Ⱥ.1, ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ, ɞɥɹ 
ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ⱥ.2. Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ K: 
 K = ୕೙୕˔˓,                  (2.1) 

 

ɝɞɟ Q௡ – ݊-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; Q˔˓ − ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
𝑣ܥ  = √∑ሺ௄−ଵሻమ௡ = √ସ,ଵଵହସ = Ͳ,͵ͷ;              (2.2) ܥ௦ = ∑ሺ௄−ଵሻయ௡஼ೡయ = ଴,ଷ଼ହସ∙଴,ଶ଼య = Ͳ,Ͳͻͷ.                       (2.3) 

 

ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ 
ɪɚɜɧɚ: 

௖𝑣ߜ  = ± √ଵ+ଷ஼ೡమ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = √ଵ+ଷ∙଴,ଷହమ√ଶ∙ሺହସ−ଵሻ ∙ ͳͲͲ% = ͳͳ,͵ͺ%.           (2.4) 

 

Ɉɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ ɞɥɹ ɷɬɨɝɨ ɪɹɞɚ. 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ ɪɚɜɧɚ: 
௖௦ߜ  = ± √ల೙∙√ଵ+଺஼ೡమ+ହ஼ೡర஼𝑠 ∙ ͳͲͲ% = √ లఱబ∙√ଵ+଺∙଴,ଷହమ+ହ∙଴,ଷହర଴,଴ଽହ ∙ ͳͲͲ% = Ͷ͹͵,͹%. 

(2.5) 

 

Ɉɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɧɟɞɨɩɭɫɬɢɦɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ݏܥ =  .𝑣ܥʹ
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௖௦ߜ = ± √ల೙∙√ଵ+଺஼ೡమ+ହ஼ೡర஼𝑠 ∙ ͳͲͲ% = √ లఱబ∙√ଵ+଺∙଴,ଷହమ+ହ∙଴,ଷହర଴,଻ ∙ ͳͲͲ% = ͸͵,ͺͶ%.  

(2.6) 

 

Ɂɚɩɨɥɧɢɦ ɬɚɛɥɢɰɭ 2.2, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 
௦ܯ  = 𝜑 ∙  𝑣; (2.7)ܥ

 𝐾௦ = ௦ܯ + ͳ; (2.8) 

 ܳ௦ = 𝐾௦ ∙ ܳ˔˓.௠௔𝑥. (2.9) 

 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

P, % 𝝋 ࡹ𝒔 𝑲𝒔 ܛۿ, ˏ૜/܋ 
Ɋɚɫɱɟɬɧɵɣ 

ɫɥɭɱɚɣ 

3 2,15 0,64 1,75 814,01 Ɉɫɧɨɜɧɨɣ 

0,5 3,22 1,13 2,13 987,96 ɩɨɜɟɪɨɱɧɵɣ 

 

2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 

Ɉɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɧɚɛɥɸɞɟɧɢɣ ɩɪɨɬɨɱɧɨɫɬɢ ɪɟɤɢ 
Ɍɨɤɤɨ, ɧɟɨɛɯɨɞɢɦɨ ɝɨɞ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ɂɚ ɦɧɨɝɨɜɨɞɧɵɟ ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞ 
ɛɵɥ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ, ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɸɬ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɨɜɨɞɧɵɦɢ ɩɪɢɧɢɦɚɸɬɫɹ 4 – 7 ɦɟɫɹɰɵ, 
ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɝɨɞɚ – ɦɚɥɨɜɨɞɧɵɦɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ 
ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ, ɪɚɫɯɨɞɚ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɜ ɦɟɠɟɧɶ ɜ ɩɪɨɰɟɧɬɚɯ ɩɨ 
ɮɨɪɦɭɥɟ: 

 pሺmሻ = ୫୬−ଵ · ͳͲͲ%, (2.10) 

 

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

n=54 – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɪɚɫɱёɬɵ, ɬɚɛɥɢɰɚ Ȼ.1. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 90 % ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 50 %. 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 

 

2.1.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɚ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50 %. 

Ȼɟɪɟɦ 1965 ɢ 1963 ɝɨɞɚ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ, ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ 
ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ 
ɪɚɫɯɨɞɨɜ. 

Ⱦɥɹ 1963 ɝɨɞɚ: 
 ʙ˒ = ୕˒,ఱబ%୕˒,భవలఱ = ଶଽସ,଴ହଶଽ଼,ଷ = Ͳ,ͻͺ͸; (2.11) 

 ʙˏ = ୕ˏ,ఱబ%୕ˏ,భవలఱ = ଵ଻,ଽଵ଻,଴ = ͳ,Ͳ͸. (2.12) 

 

Ⱦɥɹ 1965 ɝɨɞɚ: 
 ʙ˒ = ୕˒,ఱబ%୕˒,భవఱళ = ଶଽସ,଴ହଶ଼ଽ,଼ = ͳ,Ͳͳͷ; (2.13) 

 ʙˏ = ୕ˏ,ఱబ%୕ˏ,భవఱళ = ଵ଻,ଽଵ଼,଼ = Ͳ,ͻͷ. (2.14) 

 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1965, ɬɚɤ ɤɚɤ ɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɡɜɨɥɹɸɬ ɧɚɦ ɫɞɟɥɚɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɭ, ɧɟ ɢɡɦɟɧɹɹ ɨɛɴɟɦ 
ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ. 
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2.1.5 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɚ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90 %. 

Ȼɟɪɟɦ 1953 ɢ 1940 ɝɨɞɚ. ȼɨ ɜɧɭɬɪɢɝɨɞɨɜɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɞɥɹ ɩɨɥɨɜɨɞɶɹ 

1940 ɝɨɞɚ ɧɚ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨɩɚɥ 1968, ɚ ɞɥɹ 1953 ɝɨɞɚ – 1938 ɝɨɞ, ɤɨɬɨɪɵɟ 

ɩɪɢɧɢɦɚɟɦ ɡɚ ɛɚɡɨɜɵɟ. Ⱦɥɹ ɦɟɠɟɧɢ 1940 ɝɨɞɚ ɧɚ 90 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨɩɚɥ 1954 

ɝɨɞ, ɚ ɞɥɹ 1953 – 1952 ɝɨɞ, ɤɨɬɨɪɵɟ ɩɪɢɧɢɦɚɟɦ ɡɚ ɛɚɡɨɜɵɟ. 

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ, 
ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 
ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

 

Ⱦɥɹ 1940 ɝɨɞɚ: 
 ʙ˒ = ொ˒,వబ%˄˃ˊˑ˅ˑˈ୕˒,భవరబ = ଵ଼ସ,଴ଶ଴ଵ,଼ = Ͳ,ͻͳʹ; (2.15) 

 ʙˏ = ொˏ,వబ%˄˃ˊˑ˅ˑˈ୕ˏ,భవరబ = ଵ଺,ଽଵଷ,଺ = ͳ,ʹͶ. (2.16) 

 

Ⱦɥɹ 1953 ɝɨɞɚ: 
 ʙ˒ = ொ˒,వబ%˄˃ˊˑ˅ˑˈ୕˒,భవఱయ = ଵ଻ଽ,଴ଵଽ଻,ଷ = Ͳ,ͻͲ͹; (2.17) 

 ʙˏ = ொˏ,వబ%˄˃ˊˑ˅ˑˈ୕ˏ,భవఱయ = ଵ଺,ଽଵସ,଻ = ͳ,ͳͷ. (2.18) 

 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1953, ɬɚɤ ɤɚɤ ɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɡɜɨɥɹɸɬ ɧɚɦ ɫɞɟɥɚɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɭ, ɧɟ ɢɡɦɟɧɹɹ ɨɛɴɟɦ 
ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ. 

 

2.1.6 Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɢɞɪɨɝɪɚɮɚ 

 

Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 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). 

Ƚɨɞɚ ɫ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.3-2.5. 
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Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII Q ɫɪ.ɝɨɞ. 

ɂɫɯɨɞɧ. 15 14,1 14,5 225 504 254 176 26,8 23,3 20,8 18,6 17,5 109,1 ʞ˓ˋ˅ˈˇ. 14,3 13,4 13,8 228,3 511,5 257,8 178,6 25,5 22,1 19,8 17,7 16,6 109,9 ʠ ˍˑˠ˗. 13,0 13,7 14,8 276,4 457,0 255,5 177,1 25,5 22,1 19,8 17,7 16,6 109,1 

 

Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɯɨɞ ɫ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 
Q ɫɪ.ɝɨɞ. ˏ૜/˔ Qହ଴% − −Qଽ଴% 

11 10,9 11,4 208 313 163 105 21,7 18 15,7 14,9 14,1 75,6 ʗˊˏ Qଽ଴% 12,6 12,5 13,1 188,7 284,0 147,9 95,3 24,9 20,6 18,0 17,1 16,2 70,9 Qଽ଴% ˔ ˍˑ˓ 12,0 12,5 13,7 203,4 306,1 159,4 102,7 24,9 20,6 18,0 17,1 16,2 75,6 

 

Ɍɚɛɥɢɰɚ 2.5 – ɋɪɟɞɟɧɜɨɞɧɵɣ (1965) ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (1922)  
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Q ɫɪ.ɝɨɞ. ˏ૜/˔ Qହ଴% − Qଽ଴%, ˏଷ/˔ 
1,0 1,2 1,1 72,9 150,9 96,1 74,4 0,6 1,5 1,8 0,6 0,5 33,54 

 

ɉɨ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɫɬɪɨɢɬɫɹ ɪɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ, 
ɪɢɫɭɧɨɤ 2.2. 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

2.1.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 182,37 ɦ. 
Ɉɛɴɟɦɵ ɇɉɍ ɢ ɍɆɈ ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. ʜܸʞʢ = 1,856 ˍˏଷ; ʢܸʛʝ = 0,48 ˍˏଷ. 
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ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 Vʞʝʚʔʖʜ = Vʜʞʢ − Vʢʛʝ = ͳ,ͺͷ͸ − Ͳ,͵͸͸ = ͳ,Ͷͻ ˍˏଷ. (2.19) 

 

Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 
ɨɬɧɨɲɟɧɢɸ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɫɪɟɞɧɟɦɭ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ 
ɩɟɪɢɨɞ ɨɛɴɟɦɚ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ: 

 ܹ̅ = Q ∙ t = ͳͳ͸,͵ ∙ ͵ͳͷ͵͸ͲͲͲ ∙  ͳͲ−ଽ = ͵,͸͹ ˍˏଷ;         (2.20) 
 Ⱦ = ୚˒ˑˎ୛̅̅̅ = ଵ,ସଽଷ,଺଻ = Ͳ,Ͷͳ.              (2.21) 

 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬe ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ Ⱦ = Ͳ,Ͷͳ 

ɩɨɥɭɱɢɦ ɝɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ, ɬ.ɟ. ɰɢɤɥ ɞɥɢɬɫɹ ɨɞɢɧ ɝɨɞ. 
 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɨɞɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

 

2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

Ɋɚɫɱɟɬɵ ɧɚɱɢɧɚɸɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɝɥɭɛɢɧɵ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1953 

ɝ.) ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ 
ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 NʒЭʠ = k୒ ∙ Q˒ˑˎ.˄˞˕ଽ଴% ∙ HʒЭʠ˒ˑˇ˅,            (2.22) 
 

ɝɞɟ k୒ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, k୒ = 8,6; 

       Q˒ˑˎ.˄˞˕ଽ଴% – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ˏଷ/ɫ; 
       HʒЭʠ˒ˑˇ˅

 – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ.  
 Q˒ˑˎ.˄˞˕ଽ଴% = Q˄˞˕ − Q˔˖ˏˏ = Q˄˞˕ − (Qˋ˔˒ + Qˎёˇ + Q˗),        (2.23) 
 

ɝɞɟ Qˋ˔˒ −ɪɚɫɯɨɞ,ɪɚɫɯɨɞɭɟɦɵɣ ɧɚ ɢɫɩɚɪɟɧɢɟ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ; 
       Qˎёˇ −ɪɚɫɯɨɞ, ɪɚɫɯɨɞɭɟɦɵɣ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ; 
       Q˗ −ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ ɮɢɥɶɬɪɚɰɢɸ; 
       Q˔˖ˏˏ −ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜɨɞɵ. 
 HʒЭʠ˒ˑˇ˅ = Zʑʐ − Zʜʐ(Qʜʐሺtሻ) − ∆h,            (2.24) 
ɝɞɟ ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ 
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      ܼʜʐ(ܳʜʐሺݐሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; 
      ∆h – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ͷ ɦ. 

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

 Nʑʤʙ = k୒ ∙ Qʑʤʙ ∙ HʒЭʠ˒ˑˇ˅,             (2.25) 
 

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

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
 

2.2.2 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 

ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɞɥɹ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ. Ɉɬɤɥɚɞɵɜɚɟɦ ɧɚ 
ɝɪɚɮɢɤɟ Nʑʤʙ, N˄˞˕, N˔˖щ.ʒЭʠ. Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɬɚɤ, ɱɬɨɛɵ ɩɥɨɳɚɞɶ, ɡɚɤɥɸɱɟɧɧɚɹ ɦɟɠɞɭ ɥɢɧɢɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ Nʑʤʙ ɛɵɥɚ ɪɚɜɧɚ ɦɨɳɧɨɫɬɢ Nˋˊ˄. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭ ɧɚɫ 2 ɦɟɫɹɰɚ ɩɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. Ⱦɚɧɧɵɟ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 

 

Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

t, ɦɟɫ. ۾˔˓, Ɇȼɬ 
𝐍˔˖щ.ʒЭʠ, 

Ɇȼɬ 
𝐍˄˞˕, Ɇȼɬ 𝐍ʑʤʙ, Ɇȼɬ ࡺˆ˃˓, Ɇȼɬ 

1 788 572 567 559 50 

2 745 538 533 525 16 

3 672 474 468 461   

4 587 425 342 412   

5 513 360 237 331   

6 471 327 262 298   

7 471 327 285 298   

8 513 360 350 331   

9 587 425 416 396   

10 672 474 466 445   

11 745 538 531 525 16 

12 788 572 565 559 50 
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Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 

ɋ ɩɨɦɨɳɶɸ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɇɟɫɹɰ, ɜ ɤɨɬɨɪɨɦ ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ 
ɚɜɝɭɫɬ. 

 

2.2.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 

Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɨɬɦɟɬɤɢ ɍɆɈ. ɋɬɪɨɢɬɫɹ 
ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɇɚɱɚɥɨ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ɜɨɫɶɦɨɣ ɦɟɫɹɰ. Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ, ɤɨɝɞɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ɨɬɦɟɬɤɟ ∇ɇɉɍ = 200,00 ɦ 
ɢ ʜܸʞʢ = 1,856 ˍˏଷ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1 

ɧɚɱɚɥɶɧɵɟ ɨɛɴɟɦɵ ɢ ɨɬɦɟɬɤɢ ɦɟɧɶɲɟ ɤɨɧɟɱɧɵɯ, ɷɬɨ ɡɧɚɱɢɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɩɟɪɟɩɨɥɧɟɧɨ, ɱɬɨɛɵ ɷɬɨ ɢɫɩɪɚɜɢɬɶ ɧɟɨɛɯɨɞɢɦɨ, ɭɜɟɥɢɱɢɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ 
ɦɨɳɧɨɫɬɶ. ɉɨɫɥɟ ɩɨɜɵɲɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɢ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɧɚ ɪɢɫɭɧɤɟ Ȼ.2 

ɨɛɴёɦɵ ɫɨɲɥɢɫɶ. ɋ ɭɱɟɬɨɦ ɧɨɜɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢɡɦɟɧɹɟɦ ɧɚ 
ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ܰˆ˃˓ = ͷͲͻ ʛʑ˕ ĺ ܰˆ˃˓′ = ͷͲͺ ʛʑ˕. Эˆˑˇ = ͵Ͷͳ ˏˎː. ˍʑ˕ ∙ ˚.  
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2.2.4 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 

Ɉɩɪɟɞɟɥɢɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ). 
ɇɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɂɄɇ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ ɪɚɛɨɱɭɸ 
ɦɨɳɧɨɫɬɶ Ƚɗɋ ɷɬɢɯ ɦɟɫɹɰɟɜ. ɂɄɇ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
Ȼ.3 ɩɪɢɥɨɠɟɧɢɟ Ȼ. 
 N˖˔˕ʒЭʠ = N˓˃˄ʒЭʠ + Nː˃ˆ˓ʒЭʠ = ͹ͳ + ͸ = ͹͹ ʛʑ˕,     (2.26) 
 

ɝɞɟ N˓˃˄ʒЭʠ = 71 Ɇȼɬ−ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ; 
       Nː˃ˆ˓ʒЭʠ  – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ Ƚɗɋ. 

 

2.2.5 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 3% ɨɬ ௠ܲ௔𝑥Эʠ , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 10 % ɨɬ ௠ܲ௔𝑥Эʠ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɟɣ 
Ƚɗɋ, ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɣ Ƚɗɋ, ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɐ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ 
ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. 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∙୒˖˔˕˒˓.ʒЭʠ଺ ∙ ͳˏˈ˔ = ଻ଵ଺ = ͳͳ,ͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.27) 
 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɨɤ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ.  

 F˓ˈˏʡЭʠ = ே˓˃˄˔˖щ.ʡЭʠ଺ ∙ ͳ ˏˈ˔я˙ = ହ଻ସ଺ = ͻ͸ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.28) 
 

Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.7. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɍɚɛɥɢɰɚ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ Ɇȼɬ 
ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, 

ɆȼɌ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ 
Ƚɗɋ, Ɇȼɬ 

ɋɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ, Ɇȼɬ 

Pmax

, Ɇȼɬ 

Pɚɜɚɪ
, Ɇȼɬ 

Pɧɚɝɪ
, Ɇȼɬ 

Nɪɚɛ
, 

Ɇȼɬ 

Pmax

, Ɇȼɬ 

Pɚɜɚɪ
, Ɇȼɬ 

Pɧɚɝ
, 

Ɇȼɬ 

Nɪɚɛ
, 

Ɇȼɬ 

Pmax

, Ɇȼɬ 

Pɚɜɚ
, 

Ɇȼɬ 

Pɧɚɝɪ
, Ɇȼɬ 

Nɪɚɛ
, 

Ɇȼɬ 

Pmax

, Ɇȼɬ 

833 83 25 222 19  71 6  540  83  

791 79 24 203 19  48 5  540  79  

719 72 22 196 18  42 4  480  72  

635 64 19 176 15  41 4  418  64  

562 56 17 160 14  36 3  366  56  

521 52 16 152 12  44 4  324  52 45 

521 52 16 152 12  44 4  324  52 45 

562 56 17 160 14  35 3  367  56  

635 64 19 169 16 37 37 3  429  63  

719 72 22 193 18  32 3 12 493  72  

791 79 24 203 19  48 5  540  79  

833 83 25 222 19  71 6  540  83  

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 

2.2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ, ɧɚ ɤɨɬɨɪɨɦ 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ȼɵɩɨɥɧɟɧɨ ɞɜɚ ɜɢɞɚ ɫɪɚɛɨɬɤɢ: ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɢ ɩɨ ɦɨɳɧɨɫɬɹɦ ɞɟɤɚɛɪɹ, ɹɧɜɚɪɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ Ȼ.4, Ȼ.5, 

ɩɪɢɥɨɠɟɧɢɟ Ȼ ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ. ɂɡ ɞɜɭɯ ɦɟɬɨɞɨɜ ɜɵɛɢɪɚɟɬɫɹ ɬɨɬ, 
ɝɞɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɛɨɥɶɲɟ. ȼɵɪɚɛɨɬɤɚ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ ɜ 
ɪɟɠɢɦɟ ɫɪɚɛɨɬɤɢ ɩɨ ɨɬɦɟɬɤɚɦ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 341 ɦɥɧ. ɤȼɬ∙ɱ. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5 

 

0

200

400

600

800

1000

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

Ɋɟɦɨɧɬɧɵɣ 
ɪɟɡɟɪɜ Ɍɗɋ

Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ

Ɋɟɦɨɧɬɧɵɣ 
ɪɟɡɟɪɜ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 
Ƚɗɋ



25 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

2.2.7 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ:  
 ʜʒЭʠሺܳʒЭʠሻ = ܼ˅˄(V̝ ˓˃˄) − ܼː˄ሺVː˄ሻ − ∆h, (2.29) 

 

ɝɞɟ Δh – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: N˖˔˕,˓˃˔˚ = k୒ · HʒЭʠ · QʒЭʠ, (2.30) 

 

ɝɞɟ k୒ = 8,6 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 QʒЭʠ = QʒЭʠ୫ୟ୶ · √ ୌʒЭʠୌ˓˃˔˚N , (2.31) 

 

ɝɞɟ QʒЭʠ୫ୟ୶ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ  Q୫୧୬ = Q˔˃ː.˒ˑ˒˖˔ˍ = 170 ɦ3/ɫ. 

Ⱦɚɥɟɟ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɧɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
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Ɍɚɛɥɢɰɚ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ. 

ɩɨ ɪɚɫɱёɬɭ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ. 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɫɚɧɢɬɚɪɧɨɦɭ 

ɩɨɩɭɫɤɭ ۿː˄, ˏ૜/܋ 

𝒁ː˄ ˊ, 
ɦ 

𝒁ː˄ ˎ , 
ɦ 

ʜʜʞʢ, 
ɦ 

ʜʢʛʝ , 
ɦ 

ʜ𝒛˅˄ሺ˓ሻ, ˏ H, ɦ ۿ, ˏ૜/܋ H, ɦ ۿ, ˏ૜/܋ H, ɦ ۿ, ˏ૜/܋ 

0 150,01 150,01 49,49 31,86 39,20 50,00 179 38,00 250 50 15 

50 151,05 150,88 48,45 30,99 38,16 48,00 187 37,00 247 30 15 

100 151,72 151,48 47,78 30,39 37,49 46,00 195 36,00 243 - - 

150 152,17 151,92 47,33 29,95 37,04 44,00 203 35,00 240 - - 

200 152,52 152,25 46,98 29,62 36,69 42,00 213 34,00 236 - - 

250 152,81 152,52 46,69 29,35 36,40 40,00 224 32,00 229 - - 

300 153,09 152,75 46,41 29,12 36,12 38,00 236 30,00 222 - - 

350 153,36 152,98 46,14 28,89 35,85 36,00 249 28,00 215 - - 

400 153,63 153,19 45,87 28,68 35,58 34,00 263 26,00 207 - - 

- - - - - - - - 24,00 199 - - 

- - - - - - - - 22,00 190 - - 

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɍɨɤɤɢɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɢɥɢ: ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ୟ୶ = Ͷͻ,ʹͲ ɦ, ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ H˓˃˔˚ = ͵͸,ͷ ˏ, ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ =ʹͻ,ͷͲ ˏ.  

 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 

 

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ  
 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɞɚɥɟɟ Ƚɍɏ) ɫɨɫɬɨɹɥ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ሺDଵሻ ɢ 
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ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ሺn˔ˋː˘ሻ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ 
ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ 
ɩɨɥɭɱɟɧɧɨɦ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɪɢɫɭɧɤɟ 2.6 ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɨɜ. Ɇɨɞɟɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪɵ ɉɅ50-ȼ ɉɅȾ50-ȼ60 H˒˓ˈˇ, ˏ 50 50 H୫୧୬/H୫ୟ୶ 0,59 0,59 n୍ ˑ˒˕′ , ˑ˄/ˏ 116 113 

Qmax P1 1,52 1,72 ηˏ ˑ˒˕ 0,887 0,86 D୍ ୫, ˏ 0,46 0,35 Hˏˑˇ, ˏ 12 5 tˏˑˇ, ℃ 8 8 

 

3.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 

Ɂɚɞɚɟɬɫɹ ɪɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ܦଵ ɂɡ ɧɚɦɟɱɟɧɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɯ ɩɚɪɚɦɟɬɪɵ: 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 𝜂ː˕ = ͳ − ሺͳ − 𝜂ˏሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ ∙ √ʜˏʜ𝑁˓భబ ∙ √𝑣ː𝑣ˏఱ ], (3.1) 

 

ɝɞɟ  ηˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ɂ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. ɉɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɉɅ ɢ ɉɅȾ: ɂ = Ͳ,͹ͷ;  Dଵˏˑˇ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Hˏˑˇ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋː – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 
ɉɪɢɧɹɥɢ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ (8℃) ɋː = Ͳ,ͻͺͺ · ͳͲ଺ ˏଶ/˔; ɋˏˑˇ = 1,384 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ.  

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 N˃ˆ˓ = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · H˓ · √H˓ · η˕ ∙ ηˆ,             (3.2) 

 

ɝɞɟ   Q୍˓′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
         η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
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         ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ηˆ = Ͳ,ͻ͹ͷ. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ): 
 Z˃ˆ˓ = ୒˖˔˕୒˃ˆ˓,                  (3.3) 

 

ɝɞɟ N˖˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (N˖˔˕=77 Ɇȼɬ); N˃ˆ˓ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
ɉɨɬɪɟɛɨɜɚɥɨɫɶ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ 

ɱɢɫɥɚ (ܼ˃ˆ˓′ ), ɚ ɬɚɤɠɟ ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (N˃ˆ˓′ ): 

 N˃ˆ˓′ = ୒˖˔˕Z˃ˆ˓′ . (3.4) 

 

ɉɨɩɪɚɜɤɚ ɄɉȾ: 
 ∆˓= η˕ηˏ, (3.5) 

 

ɝɞɟ η˕ – ɄɉȾ ɬɭɪɛɢɧɵ; 

      ηˏ –ɄɉȾ ɦɨɞɟɥɢ. 
 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 

 ݊ଵ˔′ = ݊ଵ˓′ ∙ √ʜ𝑁˓∙∆˓஽భ = ͳͳ͸ ∙ √ଷ଺,ହ∙ଵ,଴ସସ , = ͳ͹ͻ ≈ ͳͺ͹,ͷ, (3.6) 

 

ɝɞɟ ୍݊ ୮′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; 

       ∆˓ – ɩɨɩɪɚɜɤɚ ɧɚ ɄɉȾ; 
       ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
       Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 n୍ ୫ୟ୶′ = ୬˔ˋː˘′ Dభ√∆˓·ୌౣi౤; (3.7) 

 n୍ ˓˃˔˚′ = ୬˔ˋː˘′ Dభ√∆˓·ୌ˓˃˔˚; (3.8) 
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n୍ ୫୧୬′ = ୬˔ˋː˘′ Dభ√∆˓·ୌౣa౮. (3.9) 

 

ɉɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′˓ · η˕ = ୒˃ˆ˓′ଽ,଼ଵ·Dభమ·ሺ∆˓∙ୌభ˓,ఱሻ·ηˆ, (3.10) 

 

ɝɞɟ  N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɣ (3.11) ɢ (3.12), ɨɩɪɟɞɟɥɟɧɚ ɩɨɞɛɨɪɨɦ ɬɚɤɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ ɧɚ ɥɢɧɢɹɯ n୍ ˓˃˔˚′  ɢ n୍ ୫ୟ୶′  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɥɨɠɟɧɢɟ ɬɨɱɟɤ 
ɩɨɞɨɛɪɚɧɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′˓ · η˕ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ 
ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. 

ɉɨ ɮɨɪɦɭɥɚɦ (3.1) – (3.12) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ 
ɬɭɪɛɢɧ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.2 ɞɥɹ ɉɅ50–ȼ, ɜ ɬɚɛɥɢɰɭ 3.3 ɞɥɹ ɉɅȾ50–ȼ60. 

 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50–ȼ 

ɉɚɪɚɦɟɬɪ ɉɅ50–ȼ Dଵ 3 3,15 3,35 3,55 3,75 4 η˕ 0,92 0,92 0,92 0,92 0,93 0,93 N˃ˆ˓ 26632,8 29377,7 33247,8 37358,4 41709,6 47486,9 Z˃ˆ˓′  2,89 2,62 2,32 2,06 1,85 1,62 Z˃ˆ˓ 3 3 3 2 2 2 N˃ˆ˓′  25666,7 25666,7 25666,7 38500,0 38500,0 38500,0 Ɂ 1,04 1,04 1,04 1,04 1,04 1,04 n′ 238,3 227,0 213,5 201,6 190,9 179,0 n˔ˋː˘′  250 250 250 214,3 214,3 187,5 n୍ ୫ୟ୶′  104,8 110,0 117,0 106,2 112,2 104,7 n୍ ˓˃˔˚′  121,7 127,7 135,8 123,3 130,2 121,5 n୍ ୫୧௡′  104,8 110,0 117,0 106,2 112,2 104,7 Q′˓ · η˕ 1,274 1,2 1,0 1,361 1,2 1,070 
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50–ȼ60 

ɉɚɪɚɦɟɬɪ ɉɅȾ50–ȼ60 Dଵ 2,5 2,65 2,8 3 3,15 η˕ 0,91 0,91 0,91 0,91 0,91 N˃ˆ˓ 20648,9 23217,1 25936,6 29797,9 32870,4 Z˃ˆ˓′  3,73 3,32 2,97 2,58 2,34 Z˃ˆ˓ 4 4 3 3 3 N˃ˆ˓′  19250,0 19250,0 25666,7 25666,7 25666,7 Ɂ 1,06 1,06 1,06 1,06 1,06 n′ 281,0 265,2 251,1 234,4 223,3 n˔ˋː˘′  300 300 300 250 250 n୍ ୫ୟ୶′  134,2 142,2 150,2 134,0 140,7 n୍ ˓˃˔˚′  120,6 127,8 135,0 120,5 126,5 n୍ ୫୧௡′  103,9 110,1 116,3 103,8 109,0 Q′˓ · η˕ 1,340 1,2 1,4 1,237 1,1 

 

ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɤɪɢɬɟɪɢɹɦ: 

ɇɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ 
ɧɚɯɨɞɢɬɫɹ ɡɚ ɬɨɱɤɨɣ ɨɩɬɢɦɭɦɚ. 

ɇɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɪɢɜɟɞɟɧɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ 
ɧɚɯɨɞɢɬɫɹ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ (ɩɨɫɤɨɥɶɤɭ 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.  

ɉɨɦɢɦɨ ɬɨɝɨ ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɛɥɢɠɚɣɲɢɟ Ƚɗɋ ɚɧɚɥɨɝɢ, ɜɵɛɢɪɚɟɦɵɟ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ ɜɵɛɢɪɚɟɦ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɞɢɚɦɟɬɪɨɜ ɥɢɲɶ ɬɟ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɪɚɜɧɨ 2. 

Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɚ ɉɅ50-ȼ-

300, ɉɅ50-ȼ-355, ɉɅ50-ȼ-400, ɉɅȾ50-ȼ-250, ɉɅȾ50-ȼ-300. 

 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 

 ∇Z˓.ˍ. = Zː˄ሺQː˄ሻ + Hୗ,              (3.11) 

 

ɝɞɟ Zː˄ሺQː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ; Hୗ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ. 
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Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hୗ ɨɩɪɟɞɟɥɟɧɨ ɧɚɢɛɨɥɟɟ 

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

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ H୫ୟ୶ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
Ⱦɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ H˓˃˔˚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
Ⱦɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ H୫୧୬ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɨɝɪɚɧɢɱɟɧɢɹ. 
 Hୱ = ͳͲ,͵͵ − Zː˄ሺ୕ː˄ሻଽ଴଴ − σ ∙ H − ∆Hୱ + ∆Z˘.˒ˎ,          (3.12) 

 

ɝɞɟ ∆Hୱ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); σ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ; H – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zː˄ሺQː˄ሻ; ∆Z˘ ˒ˎ – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 
ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. Ⱦɥɹ ɉɅ ɬɭɪɛɢɧ ∆Z˘ ˒ˎ = Ͳ, ɚ ɞɥɹ ɊɈ ɢ ɉɅȾ ɬɭɪɛɢɧ: 
 ∆Z˘ ˒ˎ = B଴/ʹ,               (3.13) 

 

ɝɞɟ B଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɚɹ 
ɩɟɪɟɫɱɢɬɚɧɚ ɫ ɦɨɞɟɥɢ ɩɨ ɮɨɪɦɭɥɟ: 
   B଴ = B଴ˏˑˇ ∙ DభDభˏˑˇ.              (3.14) 

 

Ɋɚɫɱɟɬɵ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6: 
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Ɍɚɛɥɢɰɚ 3.6 – ɉɚɪɚɦɟɬɪɵ ɢ ɪɚɫɱɟɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪ ɉɅ50–ȼ ɉɅȾ–ȼ60 Dଵ 3 3,55 4 2,5 3 Q′˓ · η˕ 1,274 1,361 1,070 1,340 1,237 Q୫ୟ୶′  0,58 0,44 0,88 0,71 0,88 η୫ୟ୶ 135,4 137,2 104,7 134,2 134,0 Q˓˃˔˚′  1,42 1,54 1,17 1,53 1,38 η˓˃˔˚ 121,7 123,3 121,5 120,6 120,5 Q୫୧୬′  1,36 1,48 1,095 1,4 1,26 η୫୧୬ 104,8 106,2 135,2 103,9 103,8 Q୫ୟ୶ 28,92 30,75 97,21 32,03 57,23 Q˓˃˔˚ 78,76 119,72 115,54 59,45 77,30 Q୫୧୬ 67,82 103,43 78,13 48,91 63,45 Z୫ୟ୶ 150,55 150,58 151,45 150,48 150,79 Z˓˃˔˚ 151,25 151,71 151,63 150,98 151,20 Z୫୧୬ 151,12 151,52 151,24 150,86 151,06 Hୱ ሺʜౣa౮ሻ 4,73 6,20 -1,18 5,57 3,87 Hୱ ሺʜ˓˃˔˚ሻ -10,32 -12,87 -4,48 -7,52 -4,70 Hୱ ሺʜౣi౤ሻ -5,20 -6,68 -0,19 -3,13 0,24 

 

ȼɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅ50-ȼ-400, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɥɟɞɭɸɳɢɦ: 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɢɦɟɧɶɲɚɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɞɨɩɭɫɬɢɦɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 
 ɇɚ ɞɚɧɧɭɸ ɬɭɪɛɢɧɭ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ, ɩɨɞɯɨɞɹɳɢɣ 

ɦɨɳɧɨɫɬɢ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɨɩɬɢɦɚɥɶɧɨ; 
 Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɟɟ ɤ.ɩ.ɞ. ɜ ɪɚɛɨɱɟɣ ɬɨɱɤɟ; 
 Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɜ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɤ.ɩ.ɞ. 
Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-400 ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1.  

 

3.4 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ ɩɨɥɧɵɦ ɨɯɜɚɬɨɦ 

 

ɍɝɨɥ ɨɛɯɜɚɬɚ ɞɥɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜑ɫɩ = 225°. 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ: 
 r˅˘ = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹͵ͻ ∙ Ͷ,Ͳ = ͸,ͻͷ͸ ˏ. (3.15) 

     

Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
 Dୟ = ͸,ʹͲ ˏ; (3.16) 

௔ݎ  = ஽ː˃˓ଶ = ଺,ଶ଴ ଶ = ͵,ͳͲ ˏ. (3.17) 
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Ɋɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
௕ݎ  = ஽˅ːଶ = ଺,ସଷଶ = ʹ,͹ͳ ˏ. (3.18) 

 

ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 

˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,ͶͲ + Ͳ,ͲͲ͵͵ ∙ Ͷ,Ͳ = ͳ,Ͷͳ ˏ. (3.19) 

 

          ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 

 ܾ଴ = Ͳ,͵ͷ Ͷ,Ͳ = ͳ,ͶͲˏ. (3.20) 

 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ: 
 ܳ଴ = ேଽ,଼ଵ∙ு𝑝∙𝜂ˑ˒˕ = ଷ଼ ହ଴଴ଽ,଼ଵ∙ଷ଺,ହ∙଴,ଽଵ଺ = ͳͳ͹,Ͷ ˏଷ/˔. (3.21) 

 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொ˕∙ఝଷ଺଴ = ଵଵ଻,ସ∙ଶଶହଷ଺଴ = ͹͵,Ͷ ˏଷ/˔. (3.22) 

 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖జ˅˘ = ଻ଷ,ସହ = ͳͶ,͸͹ ˏଷ. (3.23) 

 

ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ: 
ܨ˅  ˘ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ௔ሻݎ ∙ ܾ˅˘ − ሺ௕˅˘−௕బሻమଶ tan ͳͷ°, 
 

ɨɬɤɭɞɚ ɧɚɣɞɟɧɵ  ܾ˅˘ଵ = ͵,ͺ͹͹ ˏ  ɢ   ܾ˅˘ଶ = ʹ͹,Ͷͳ ˏ                                                   

 

ɉɪɢɧɢɦɚɟɦ ܾ˅˘ = ͵,ͺ͹͹ ˏ. 

 ܽ˅˘ = ݎ˅ ˘ − ௔ݎ = ͸,ͻͷ͸ − ͵,ͳͲͲ = ͵,ͺͷ͸ ˏ. (3.24) 

 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 3.7: 
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Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɜɟɥɢɱɢɧɚ 
ɫɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 6,96 6,57 6,18 5,80 5,41 5,03 4,64 4,25 3,87 3,48 3,10 2,71 

bi 3,86 3,62 3,37 3,12 2,88 2,63 2,38 2,14 1,89 1,64 1,40 1,15 

rk 3,76 3,69 3,63 3,56 3,50 3,43 3,36 3,30 3,23 3,17 3,10 3,03 

rk/ra 1,21 1,19 1,17 1,15 1,13 1,11 1,09 1,06 1,04 1,02 1,00 0,98 

ln rk/ra 0,19 0,18 0,16 0,14 0,12 0,10 0,08 0,06 0,04 0,02 0,00 -0,02 

ri/ra 2,24 2,12 1,99 1,87 1,75 1,62 1,50 1,37 1,25 1,12 1,00 0,87 

ln ri/ra 0,81 0,75 0,69 0,63 0,56 0,48 0,40 0,32 0,22 0,12 0,00 -0,13 

bln ri/ra 3,12 2,72 2,33 1,96 1,60 1,27 0,96 0,68 0,42 0,19 0,00 -0,15 

rk ctgߛ 
14,0

3 
13,79 13,54 13,29 13,05 12,80 

12,5

5 

12,3

1 

12,0

6 

11,8

1 

11,5

7 

11,3

2 

rkctgߛln 

rk/ra 
2,71 2,42 2,13 1,85 1,57 1,29 1,02 0,76 0,50 0,25 0,00 -0,25 

mi 2,46 2,22 1,97 1,72 1,48 1,23 0,98 0,74 0,49 0,24 0,00 -0,25 

Ji 3,07 2,71 2,36 2,02 1,70 1,40 1,11 0,84 0,60 0,38 0,19 0,03 𝜑i 
225,

00 

198,5

5 

172,9

8 

148,3

8 

124,8

5 

102,4

8 

81,4

0 

61,7

7 

43,7

8 

27,6

5 

13,6

8 
2,26 

 

ɉɨ ɪɚɫɱёɬɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 𝜑˔˒ =𝑓ሺݎ𝑖ሻ 
 

 
Ɋɢɫɭɧɨɤ 3 – ɉɨɫɬɪɨɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑˔˒ = 𝑓ሺݎ𝑖ሻ 

 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 3.7: 

 

Ɍɚɛɥɢɰɚ 3.8 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝝋 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 

R 
2,62

7 

3,13

2 

3,54

3 

3,89

7 

4,21

7 

4,51

5 

4,79

9 

5,07

1 

5,33

2 

5,58

2 

5,82

4 

6,05

9 

6,29

0 

6,51

8 

6,74

2 

6,95

6 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɜɨɞɚ ɢɡ Ƚɍɏ: 
′ܤ  = ʹ,ͻͳ͹ ∙ ଵܦ = ʹ,ͻʹͺ ∙ Ͷ,Ͳ = ͳͳ,͸͹ ˏ.  (3.25) 
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ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ܤ′ > ͹ ˏ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ 
ɛɵɱɨɤ. 

Ɍɨɥɳɢɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɛɵɱɤɚ: 
 ܾ ൒ ͳ + ொ೘𝑎ೣସ଴଴ = ͳ + ଵ଻ଵ,଼ଽସ଴଴ = ͳ,Ͷ͵ ˏ. (3.26) 

 

ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ ɪɚɜɧɚ 13,1 ɦ. 
 

ɋɟɱɟɧɢɟ ɭɜɟɥɢɱɢɦ ɜ ɜɵɫɨɬɭ, ɚ ɧɟ ɜ ɲɢɪɢɧɭ, ɱɬɨɛ ɧɟ ɪɚɫɲɢɪɹɬɶ ɜ ɩɥɚɧɟ.  
ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.5. 
 

3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɱɚɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɸɬ ɟɝɨ ɫ ɨɫɨɛɨɣ ɬɨɱɧɨɫɬɶɸ. 

Ⱦɥɹ ɜɵɛɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ. ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 

݌ʹ  = ଶ∙଺଴∙௙௡ = ଶ∙଺଴∙ହ଴ଵ଼଻,ହ = ͵ʹ, (3.27) 

 

ɝɞɟ 𝑓 – ɱɚɫɬɨɬɚ ɫɟɬɢ, ɜ Ɉɗɋ Ɋɨɫɫɢɢ ɱɚɫɬɨɬɚ ɫɟɬɢ ɪɚɜɧɚ 50 Ƚɰ; ݊ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 650/130-32, ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

 

Ɍɚɛɥɢɰɚ 7 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 650/130-32 
Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ, Ɇȼɬ 36 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφɧɨɦ 0,8 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ, ɨɛ/ɦɢɧ 187,5 

Ɍɢɩ ɢɫɩɨɥɧɟɧɢɹ Ɂɨɧɬɢɱɧɵɣ  
  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 650/130-32 ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 36 
Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɢɡɦɟɧɢɥɚɫɶ ɫ 77 ɞɨ 72 Ɇȼɬ. 
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3.6 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

3.6.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 

ȼɚɥ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɢ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɦ. Ɉɧ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɤɪɭɬɹɳɢɟ ɢ ɫɠɢɦɚɸɳɢɟ ɧɚɝɪɭɡɤɢ. Ɋɚɫɱɟɬ 
ɜɚɥɚ ɜɟɞɟɬɫɹ ɩɨ ɤɪɭɬɹɳɢɦ ɧɚɝɪɭɡɤɚɦ. 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ே௡˔ˋː˘ =  Ͳ,ͲͲͻ͹Ͷ ∙ ଷ଼ହ଴଴ଵ଼଻,ହ = ʹ ˍʜ ∙ ˏ. (3.28) 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ: 
˅∗ܦ  ൒ (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ = ቀͷ,ͳ ∙ ଶଷ଴ቁ଴,ଷଷ = Ͳ,͹ͲͲͷ ˏ. (3.29) 

 

ɝɞɟ [𝜏ɞɨɩ] = 30 – ɷɬɨ ɞɨɩɭɫɬɢɦɨɟ ɫɤɪɭɱɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɜɚɥɭ. 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɟɧɨ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ D˅ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D ൒ ͳͲͲͲ ɦɦ), D˅ =Ͳ,͹ ˏ.  

 

3.6.2 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 

 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɪɢɬɟɪɢɸ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɡɧɚɬɶ ɪɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ 
ɤɨɥɟɫɟ: 

 ܴ˓˃ˇ = Ͳ,ͺ ∙ ே௡˔ˋː˘∙஽భ = Ͳ,ͺ ∙ ଷ଼ହ଴଴ଵ଼଻,ହ ∙ ସ,଴ = Ͷͳ,Ͳ͹ ˍʜ. (3.30) 

 

Ɋɚɫɫɦɨɬɪɢɦ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ. Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤ 
ɩɪɢɧɢɦɚɟɬɫɹ ݀ɩ = 0,7 ɦ; ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ℎɩ = 0,3 ɦ. 

ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɞɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɹ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ 

ɩɨɞɲɢɩɧɢɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ = ସଵ,଴଻଴,଻∙଴,ଷ = ͳͻͷ,ͷ͹ ˍʞ˃;  (3.31) 

[ˇ˖݌]  = ʹͻ ∙ ቀ𝜋∙௡೎∙ௗ˒ଷ଴ ቁ = ʹͻ ∙ ቀଷ,ଵସ∙ଵ଼଻,ହ∙଴,଻ଷ଴ ቁ = ͵ͻͺ,Ͷ ˍʞ˃. (3.32) 

 

Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ݌ɭɞ < [݌ɭɞ] ɜɵɩɨɥɧɹɟɬɫɹ, ɢ ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ. 
Ɋɚɫɫɦɨɬɪɢɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ 

ɞɢɚɦɟɬɪɟ ɜɚɥɚ ܦȼ = 0,7 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ܼɫɟɝɦ = 8. 
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ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇሺଵ+ଶ௖௢௦𝛼+ଶୡ୭ୱ ሺଶ𝛼ሻሻ = ସଵ,଴଻ሺଵ+ଶ ୡ୭ୱሺସହ°ሻ+ଶ ୡ୭ୱሺଶ∙ସହ°ሻሻ = ͳ͹,ͳͳ ˍʞ˃, (3.33) 

 

ɝɞɟ ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 
ߙ  = ଷ଺଴°𝑧˔ˈˆˏ = ଷ଺଴°଼ = Ͷͷ°.  (3.34) 

 

Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 𝑙˔ˈˆˏ = ଴,ଽ∙𝜋∙ௗ˒𝑧˔ˈˆˏ = ଴,ଽ∙ଷ,ଵସ∙଴,଻଼ = Ͳ,ʹͷͶ ˏ. (3.35) 

 

ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɞɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɫɟɝɦɟɧɬ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ = ସଵ,଴଻଴,ଶହସ∙଴,ଷ = ͷʹ͵,ʹʹ ˍʞ˃; (3.36) 

[ˇ˖݌]  = ͷͲ ∙ ቀ𝜋∙௡೎∙ௗ˒ଷ଴ ቁ = ͷͲ ∙ ቀଷ,ଵସ∙ଵ଼଻,ହ∙଴,଻ଷ଴ ቁ = ͸ͺ͸,ͺͺ ˍʞ˃. (3.37) 

 

ɍɫɥɨɜɢɟ ݌ɭɞ < [݌ɭɞ] ɜɵɩɨɥɧɹɟɬɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨɞɲɢɩɧɢɤɨɜ 
ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 

 

3.7 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

3.7.1 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɬɤɪɵɬɢɟɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ 
ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɞɥɹ ɫɦɚɡɤɢ ɩɨɞɩɹɬɧɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ. ɗɬɨɬ ɤɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɦɚɫɥɨɯɪɚɧɢɥɢɳɚ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɧɚɫɨɫɨɜ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɦɚɫɥɚ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɟɧɵ ɨɛɴёɦɨɦ 
ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

Ⱦɥɹ ɬɭɪɛɢɧɵ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɜ ɤɚɬɚɥɨɝɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɥɟɞɭɸɳɚɹ Ɇɇɍ: 
Ɇɇɍ 4/1-40-4-2 (ɦɚɫɫɚ: 6,9 ɬ), ɜ ɤɨɬɨɪɨɣ ɜɤɥɸɱɟɧɵ: 

 Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ 4/1-40 (ɜɦɟɫɬɢɦɨɫɬɶ 4 ɦ3; 1 ɫɨɫɭɞ); 
 Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɆȺ4-2 (ɜɦɟɫɬɢɦɨɫɬɶ 4 ɦ3, 2 ɧɚɫɨɫɚ); 
 ɇɚɫɨɫ: 3ȼ8/40ȽɌ (2 ɲɬ.; ܳ = 6,2 ɥ/ɫ; ܰ = 36 ɤȼɬ); 

 Ⱦɜɢɝɚɬɟɥɶ: 4Ⱥ200Ɇ2 (2 ɲɬ.; ܰ  = 22 ɤȼɬ). 
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3.7.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɪɚɧ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ 
ɗɄȽɊ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ -100-4. 

 

4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ  
 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ 
ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɬ ɫɯɟɦɵ ɡɚɜɢɫɢɬ 
ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ ɨɩɟɪɚɬɢɜɧɵɯ 
ɩɟɪɟɤɥɸɱɟɧɢɣ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

ȼ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ ɛɥɢɠɚɣɲɟɣ ɩɨɞɫɬɚɧɰɢɟɣ ɹɜɥɹɟɬɫɹ 
«Ɉɥɟɤɦɢɧɫɤ» ɫ ɜɵɫɲɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 110ɤȼ.  

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɫɯɟɦɵ: ɨɞɢɧɨɱɧɵɣ ɢ ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ 
ɪɢɫɭɧɤɟ 4.1. 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɚɦɢ 

 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɪɚɧ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ȼȽɋ 650/130-32 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ». ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 650/130-32 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 𝐔ːˑˏ, ˍʑ ܛܗ܋ 𝛗 𝛈 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 𝐒ːˑˏ, ʛʑ˕ ۾ːˑˏ , ʛʑ˕ 𝐱܌′′ 𝐱܌′  𝐱܌ Ͷͷ 36 ͳͲ,ͷ Ͳ,ͺ ͻ͹ Ͳ,ͳͻ Ͳ,͵ ͳ,ͳ 
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4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 

 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ 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, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ Ͳ,ͷ ÷ ͳ %  ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 

 S˓˃˔˚ = ୔ːˑˏ−୔˔.ː.ୡ୭ୱ φ = ଷ଺−ଷ଺·଴,଴଴ହ଴,଼ = ͶͶ,͹ͺ ʛʑ · ʏ,           (4.1) 

 

ɝɞɟ Pː ˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ (ɭɫɬɚɧɨɜɥɟɧɧɚɹ) ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ; P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ; cos φ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 
 

ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ 
«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɬɢɩɚ ɌɊȾɐɇ-63000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊȾɐɇ-63000/110 𝐒ːˑˏ, ʛʑʏ 
𝐔, ˍʑ 𝐔ʙʖ, ,ʙʖ۾∆ % ˍʑ˕ ∆۾ʤʤ, ˍʑ˕ 𝐈ʤʤ, % 𝐔ʑʜ 𝐔ʜʜ ͸͵ ͳͳͷ ͳͲ,ͷ ͳͲ,ͷ ʹ͸Ͳ ͷͻ Ͳ,͸Ͳ 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ T୫ୟ୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ τ. τ = ቀͲ,ͳʹͶ + ୘ౣa౮ଵ଴ర ቁଶ · ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ · ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ. (4.2) 

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − ɊT˒ ˎ − ωT˅ , (4.3) 

 

ɝɞɟ Ɋ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ, 1 ɪɚɡ ɜ ɝɨɞ; T˒ ˎ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɩɪɢɧɹɬɨ: T˒ ˎ = ͵Ͳ ˚; ω – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɛɥɨɤɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: ω = Ͳ,Ͳʹͷ ɟɞ/ɝɨɞ; T˅  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, T˅ = ͸Ͳ ˚. 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳʹͷ · ͸Ͳ = ͺ͹ʹͻ ˚. 

 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
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∆Wʤʤ = nʡ · ∆Pʤʤ · t˓˃˄, (4.4) 

 

ɝɞɟ nʡ – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɛɥɨɤɟ, nʡ = ͳ; ∆Pʤʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɇȼɬ; t˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɱ. 
 ∆Wʤʤ = ͳ · Ͳ,Ͳͷͻ · ͺ͹ʹͻ = ͷͳͷ,Ͳͳ ʛʑ˕ · ˚. 

 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wʜ = ∆୔ʙʖ୬˕ · ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ · τ, (4.5) 

 

ɝɞɟ ∆Pʙʖ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɇȼɬ; n˕ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; S˓˃˔˚ – ɦɨɳɧɨɫɬɶ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɆȼȺ; S˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ; τ – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɱ/ɝɨɞ. 
 ∆Wʜ = ଴,ଶ଺଴ଶ · ቀସସ,଻଼଺ଷ ቁଶ · ʹͶͲͷ = ͳͷ͹,ͻ͸ ʛʑ˕ · ˚. 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ʗ˒ = Ⱦଵ · ∆Wʤʤ + Ⱦଶ · ∆Wʜ, (4.6) 

 

ɝɞɟ ∆Wʤʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ʛʑ˕ · ˚; ∆Wʜ – ɧɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ʛʑ˕ · ˚; Ⱦଵ, Ⱦଶ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɏɏ ɢ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 Ⱦଵ = Ͳ,͸ · ͳͲ−ଶ  ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ, Ⱦଶ = Ͳ,ͻ · ͳͲ−ଶ ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ 1 ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 
 ʗʞ ˑˇˋːˑ˚ = Ͳ,͸ · ͳͲ−ଶ · ͷͳͷ,Ͳͳ + Ͳ,ͻ · ͳͲ−ଶ · ͳͷ͹,ͻ͸ = = Ͷ,ͷͳ ˕˞˔. ˓˖˄/ˆˑˇ . (4.7) 

 

ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (2 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ): 
 ʗʞ = ʹ · ʗʞ ˑˇˋːˑ˚ = ʹ · Ͷ,ͷͳ = ͻ,Ͳʹ ˕˞˔. ˓˖˄/ˆˑˇ. (4.8) 
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4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 
ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ: 

 S˓˃˔˚ = ʹ ⋅ ୔ːˑˏ−୔˔.ː.ୡ୭ୱ φ = ʹ ⋅ ଷ଺−଴,଴଴ହ∙ଷ଺଴,଼ = ͺͻ,ͷͷ ʛʑ · ʏ.                   (4.9) 

 

ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ 
«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɬɢɩɚ ɌȾɐ-125000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 

Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/110 𝐒ːˑˏ, ʛʑʏ 
𝐔, ˍʑ 𝐔ʙʖ, ,ʙʖ۾∆ % ˍʑ˕ ∆۾ʤʤ, ˍʑ˕ 𝐈ʤʤ, % 𝐔ʑʜ 𝐔ʜʜ ͳʹͷ ͳʹͳ ͳͲ,ͷ ͳͲ,ͷ ͶͲͲ ͳʹͲ Ͳ,ͷͷ 

 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ, ɚɧɚɥɨɝɢɱɧɵɟ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ 
ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ: 
 τ = ቀͲ,ͳʹͶ + ୘ౣa౮ଵ଴ర ቁଶ · ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ · ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ. (4.10) 

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − ɊT˒ ˎ − ωT˅ = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳͷ · ͸Ͳ = ͺ͹ʹ͹ ˚. (4.11) 

 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɝɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wʤʤ = nʡ · ∆Pʤʤ · t˓˃˄ = ͳ · Ͳ,ͳʹͲ · ͺ͹ʹ͹ = ͳͲͶ͹,ʹͶ ʛʑ˕ · ˚. (4.12) 

 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wʜ = ∆୔ʙʖ୬˕ · ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ · τ = ଴,ସ଴଴ଵ · ቀ଼ଽ,ହହଵଶହ ቁଶ · ʹͶͲͷ = Ͷͻ͵,͹͵ ʛʑ˕ · ˚. (4.13) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ 1 ɭɤɪɭɩɧɟɧɧɵɣ 
ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 

 ʗʞ ˖ˍ˓˖˒ː = Ͳ,͸ · ͳͲ−ଶ · ͳͲͶ͹,ʹͶ + Ͳ,ͻ · ͳͲ−ଶ · Ͷͻ͵,͹͵ = ͳͲ,͹͵ ˕˞˔. ˓˖˄/ˆˑˇ. (4.14) 
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ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (1 ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ): 
 ʗʞ = ͳ · ʗʞ ˖ˍ˓˖˒ː = ͳ · ͳͲ,͹͵ = ͳͲ,͹͵ ˕˞˔. ˓˖˄/ˆˑˇ. (4.15) 

 

ȼ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ ɭɤɪɭɩɧёɧɧɵɯ ɛɥɨɤɨɜ. ɇɨ ɩɨɫɤɨɥɶɤɭ ɪɚɡɧɢɰɚ ɜ ɢɡɞɟɪɠɤɚɯ ɧɟ ɤɪɢɬɢɱɧɚ, 
ɬɨ ɨɬɞɚɟɦ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɞɢɧɨɱɧɨɦɭ ɛɥɨɤɭ ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɧɚɞɟɠɧɨɫɬɶ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɮɚɤɬɨɪɨɜ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɫɬɚɧɰɢɢ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ. 

 

4.2.4 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 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. 

 S˔.ː. = Ͳ,ͲͲͷ ∙ ୔ʒЭʠୡ୭ୱ φˆ.             (4.16)  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɦɟɟɦ: 
 S˔.ː. = Ͳ,ͲͲͷ ∙ ଻ଶ଴,଼ = Ͳ,Ͷͷ ʛʑ ∙ ʏ.  
 

ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ ɈɈɈ «ɗɇɋɈɇɋ» ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁɇ–
630/10. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 

Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-6000/13,8 𝐒ːˑˏ, ˍʑʏ 
𝐔ʜ, ˍʑ 𝐔ʙʖ, % 𝐔ʑʜ 𝐔ʜʜ 

630 10 6 5,5 

 

4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 SΣ = ୔˖˔˕−୔˔.ː.ୡ୭ୱ φ = ଻ଶ−଴,଴଴ହ∙଻ଶ଴,଼ = ͺͻ,ͷͷ ʛʑ · ʏ. (4.17) 

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 110 ɤȼ: 
 Pː ˃˕. = ͻͲ ʛʑ˕.  
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Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ (110 ɤȼ): 
 K = ͳ,Ͷ.  
  

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ: 
 cos φ˔ = Ͳ,ͺͷ. 

 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 n = ʟ˖˔˕−ʟʠʜ୏· Pː˃˕.ౙ౥s φ˔ + ͳ,               (4.18) 

 

ɝɞɟ K − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ, Ʉ = 1,4. Pː ˃˕. − ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ. 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɥɢɠɚɣɲɭɸ ɫɬɨɪɨɧɭ: 
 n = ଻ଶ−଴,଴଴ହ∙଻ଶଵ· వబబ,ఴఱ + ͳ = ͳ,͸ͺ ≈ ʹ.  

 

Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 I˓˃˄ = ୗΣ୬·√ଷ·ଵଵ଴ = ଼ଽ,ହହଶ·√ଷ·ଵଵ଴ = Ͳ,ʹ͵ͷ ˍʏ . (4.19) 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 I˓˃˔˚ = I˓˃˄ · Ƚ୍ · Ƚτ, (4.20) 

 

ɝɞɟ Ƚ୍ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ, Ƚ୍ = ͳ,Ͳͷ; 

  Ƚτ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 I˓˃˔˚ = Ͳ,ʹ͵ͷ · ͳ,Ͳͷ · ͳ = Ͳ,ʹͶ͹ ˍʏ. 

 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɩɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ. 
Ⱦɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ – j = Ͳ,ͻ ʏ/ˏˏଶ: 

 F = ୍˓˃˔˚୨ = ଶସ଻଴,ଽ = ʹͶ͹,ͶͶ ˏˏଶ. (4.21) 

 

ɉɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ. ɋɪɚɜɧɢɜɚɹ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ Iˇˇ = ͷͲͲ ʏ, ɫ ɩɨɫɥɟɚɜɚɪɢɣɧɵɦ: 
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I˒.˃˅ = ୗΣሺ୬−ଵሻ·√ଷ·ଵଵ଴ = ଼ଽ,ହହሺଶ−ଵሻ·√ଷ·ଵଵ଴ = Ͷ͸͹ ʏ. (4.22) 

 

ɋɭɳɟɫɬɜɭɟɬ ɭɫɥɨɜɢɟ ɧɚɝɪɟɜɚ: 
 Iˇˇ > I˒.˃˅; 

  ͷͲͲ ʏ > Ͷ͸͹ ʏ. 

 

ɉɨ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ ɩɪɨɜɟɪɤɚ ɩɪɨɯɨɞɢɬ.  
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɢ ɩɪɨɜɟɪɤɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɩɨ 

ɧɚɝɪɟɜɭ, ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɜɨɞ Ⱥɋ – 300/39. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ – 300/39 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 300/39 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ܚ૙ ʝˏ/ˍˏ 𝐱૙ ʝˏ/ˍˏ ܊૙ ʠˏ/ˍˏ ʹ Ͳ,Ͳͻ͸ Ͳ,Ͷʹͻ ʹ,͸Ͷ · ͳͲ−଺ 

 

4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ - ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 K = n ∙ Kʡ + m ∙ Kʡʠʜ + t ∙ KʙʟʢЭ, (4.23) 

 

ɝɞɟ Kʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (105,34 ɦɥɧ ɪɭɛ – ɩɨ ɫɯɟɦɟ ɫ 
ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ; 276,32 ɦɥɧ ɪɭɛ. – ɩɨ ɫɯɟɦɟ ɫ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ.);  Kʡʠʜ – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (0,6 ɦɥɧ ɪɭɛ); KʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ (103,21 ɦɥɧ ɪɭɛ);  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; t − ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɨɪɨɦ Ɋɍ. 

 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
 Kˑˇˋːˑ˚ = ʹ ∙ ͳͲͷ,͵Ͷ + ͵ ∙ Ͳ,͸ + Ͷ ∙ ͳͲ͵,ʹͳ = Ͳ,͸ʹͷ ˏˎ˓ˇ. ˓˖˄.       

 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ˖ˍ˓˖˒ː = ͳ ∙ ͵ͶͲ,ͺ + ͵ · ʹͶ,͵ + ͵ ∙ ʹͶͳ,͹ = Ͳ,ͷͺͺ ˏˎ˓ˇ. ˓˖˄.         
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Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɢɰɚ ɩɨɥɧɵɯ 
ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧, (4.24) 

 

ɝɞɟ ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  
 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
 ʖଵ = Ͳ,ͳͷ ∙ Ͳ,͸ʹͷ + ͳͲ,͹ͺ · ͳͲ−଺ ≈ Ͳ,ͲͻͶ ˏˎ˓ˇ. ˓˖˄.  
 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʖଶ = Ͳ,ͳͷ ∙ Ͳ,ͷͺͺ + ͳͲ,͹͵ · ͳͲ−଺ ≈ Ͳ,Ͳͺͺ ˏˎ˓ˇ. ˓˖˄.  
 

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ %; (4.25) 

 ʟ = ଴,଴ଽସ  −଴,଴଼଼଴,଴ଽସ ∙ ͳͲͲ % ≈ ͸,Ͷ %.  
 

ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɢ 
ɭɱɢɬɵɜɚɹ ɩɟɪɜɨɫɬɟɩɟɧɧɭɸ ɜɚɠɧɨɫɬɶ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ.  

 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ – 110 ɤȼ ɪɚɜɧɨ 4 (2 Ʌɗɉ  ɢ 2 ɪɚɛɨɱɢɯ). ɉɪɢ 
ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ 
ɦɧɨɝɨɭɝɨɥɶɧɨɣ ɫɯɟɦɵ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɄɊɍ ȼɇ 110 ɤȼ: 

 

4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ «RastrWin» ɫ 
ɜɵɛɨɪɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ: 
 Xʠ = ୙ːˑˏమୗʙʖ = ଵଶଵమଵ଴଴ = ͳͶ͸,Ͷͳ ʝˏ; (4.26) 

 Rʠ = ଡ଼ʠω∙୘a,ʠ = ଵସ଺,ସଵଷଵସ∙଴,଴ଷହ = ͳ͵,͵ʹ ʝˏ. (4.27) 

 

ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɨɜ: 
 ʔˆ = Eʒ′′ ∙ Uːˑˏ.ˆ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ; (4.28) 

 xʒ = x ′ୢ′ ∙ ୙ːˑˏమୗːˑˏ = Ͳ,ͳͺ ∙ ଵ଴,ହమସହ  = Ͳ,ͶͶ ʝˏ; (4.29) 

 Rʒ = ଡ଼ʒω∙୘a,ʒ = ଴,ସସଷଵସ∙଴,଴ସହ = Ͳ,Ͳ͵ͳ ʝˏ. (4.30) 

 

ɉɚɪɚɦɟɬɪɵ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
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Xʡ = ୙ˍ,%ଵ଴଴ ∙ ୙ːˑˏమୗːˑˏ = ଵ଴,ହଵ଴଴ ∙ ଵଶଵమସ଴ = ͵ͺ,Ͷ͵ ʝˏ; (4.31) 

 Rʡ = ∆P̱ ∙ ୙ːˑˏమୗːˑˏమ = ͳ͸Ͳ ∙ ହଶହమଶହ଴మ = ͳ,Ͷ͸ ʝˏ; (4.32) 

 kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଵଶଵ = Ͳ,Ͳͻ ˑ. ˈ. (4.33) 

 

ɉɚɪɚɦɟɬɪɵ ɥɢɧɢɢ: 
 Xʚ = X଴,˖ˇ ∙ L = Ͳ,Ͷʹͻ ∙ ͵Ͳ = ͳʹ,ͺ͹ ʝˏ; (4.34) 

 Rʚ = R଴,˖ˇ ∙ L = Ͳ,Ͳͻ͸ ∙ ͵Ͳ = ʹ,ͺͺ ʝˏ. (4.35) 

 

4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱёɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

 

ȼ ɉȼɄ «RastrWin» ɫɨɡɞɚɧ ɮɚɣɥ ɞɢɧɚɦɢɤɢ ɢ ɜ ɧɟɝɨ ɡɚɧɟɫɟɧɵ ɢɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ. ɇɚ ɪɢɫɭɧɤɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ.  

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.6-4.8 ɢ ɫɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɭ 4.6. 
 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3ɮ ɄɁ ɧɚ ɜɵɯɨɞɟ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3ɮ ɄɁ ɧɚ ɄɊɍɗ 
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Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 1ɮ ɄɁ ɧɚ ɄɊɍɗ 

 

Ɍɚɛɥɢɰɚ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɨɱɤɚ ɄɁ 𝐈ܖ, ˍʏ 𝐢˖ˇ, ˍʏ 

Ɍɪёɯɮɚɡɧɨɟ ɄɁ 

Ƚɟɧɟɪɚɬɨɪ Ƚ1 5,96 14,34 

ɄɊɍɗ – 110 ɤȼ 4,30 10,33 

Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɄɊɍɗ – 110 ɤȼ 2,12 5,09 

 

ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ: 
 i˖ˇ = √ʹk˖ˇI୬, (4.36) 

 

ɝɞɟ k˖ˇ – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɟɧɟɪɚɬɨɪɚ / Ɋɍ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ k˖ˇ = ͳ,ͻͶ ɞɥɹ 
ɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ k˖ˇ = ͳ,͹ ɞɥɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ. 

 

4.6.3 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,ːˑˏ = ୔ˆ√ଷ∙ୡ୭ୱ ఝ∙୙ˆ,ːˑˏ  = ଷ଺√ଷ∙଴,଼∙ଵ଴,ହ = ʹ,͸Ͳ ˍʏ; (4.37) 

 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ ʹ,͸Ͳ = ʹ,͹͵ ˍʏ. (4.38) 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = ୗ˕,ːˑˏ√ଷ∙ሺ୙˕,ːˑˏ∙ଵ,ଵሻ = ସ଴√ଷ∙ଵଷଷ,ଵ = Ͳ,ͳ͹Ͷ ˍʏ. (4.39) 

 

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
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I˓˃˄.୫ୟ୶ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଼ଽ,ହହଶ∙√ଷ∙ଵଵ଴ = Ͳ,ʹ͵ͷ ˍʏ. (4.40) 

 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 
ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଼ଽ,ହହଵ∙√ଷ∙ଵଵ଴ = Ͳ,Ͷ͹ ˍʏ. (4.41) 

 

4.6.4 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: 

 

1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                  (4.42)  

  ͳͲ,ͷ ˍʑ ൑ ͳͲ,ͷ ˍʑ.  
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
 ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔𝑥 ൑ ːܫ ˑˏሻ;                                                                           (4.43)  

 ʹ,͸Ͳ ˍʏ ൑ Ͷ,ͲͲ ˍʏ ሺʹ,͹͵ ˍʏ ൑ Ͷ,ͲͲ ˍʏሻ.  
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
  

 3. ɉɨ ɫɢɦɦɟɬɪɢɱɧɨɦɭ ɬɨɤɭ ɨɬɤɥɸɱɟɧɢɹ: 
ܫ˒  ఛ ൑ ˑܫ ˕ˍ.ːˑˏ.;                                                                                                (4.44) 

 ͷ,ͻ͸ ˍʏ ൑ ͸͵,ͲͲ ˍʏ.    
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
  

4. ɉɨ ɨɬɤɥɸɱɟɧɢɸ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
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𝑖௔ఛ ൑ 𝑖௔.ːˑˏ = √ʹ ∙ ˏːˑߚ ∙ ˑܫ ˕ˍ.ːˑˏ.;                                                                (4.45)   

 ͳͶ,͵Ͷ ˍʏ ൑ 𝑖௔.ːˑˏ = √ʹ ∙ Ͳ,ʹͷ ∙ ͸͵,ͲͲ ሺˍʏሻ;  
 ͳͶ,͵Ͷ ˍʏ ൑ ʹʹ,ʹ͹ ˍʏ.  
 

ɍɫɥɨɜɢɟ  ɜɵɩɨɥɧɹɟɬɫɹ. 
 

5. ɉɨ ɨɬɤɥɸɱɟɧɢɸ ɩɨɥɧɨɝɨ ɬɨɤɚ ɄɁ (ɟɫɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 4): 
 √ʹ ∙ ܫ˒ ఛ + 𝑖௔ఛ ൑ √ʹ ∙ ˑܫ ˕ˍ.ːˑˏ. ∙ ሺͳ +  ːˑˏሻ;                                                   (4.46)ߚ

 √ʹ ∙ ͷ,ͻ͸ + ͳͶ,͵Ͷ ൑ √ʹ ∙ ͸͵,ͲͲ ∙ ሺͳ + Ͳ,ʹͷሻ;      
 ʹʹ,͹͹ ˍʏ ൑ ͳͳͳ,͵͹ ˍʏ.   
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                                    

6. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ܫ˒  ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː;                                                                                     (4.47) 

 ͷ,ͻ͸ ˍʏ ൑ ͳ͸ͳ,ͲͲ ˍʏ, ͳͶ,͵Ͷ ˍʏ ൑ ͳ͸ͳ,ͲͲ ˍʏ.    
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                             

7. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˍܤ  = ௡,଴ଶܫ ∙ ሺݐˑ˕ˍ. + ௔ܶ,ʒሻ ൑ ܫ̞ ˈ˓ଶ ∙  (4.48)                                                            ;˓ˈ˕ݐ

ˍܤ  = ͷ,ͻ͸ଶ ∙ ሺͲ,ͳ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ ͸͵,ͲͲ ሺˍʏଶ ∙ ˔ሻ;        
 ͷ,ͳͷ ˍʏଶ ∙ ˔ ൑ ͸͵,ͲͲ ˍʏଶ ∙ ˔.              
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
     

8. ɉɨ ɫɤɨɪɨɫɬɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨɫɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɚɯ: 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈɈɈ "ɇɌɗȺɁ ɗɥɟɤɬɪɢɤ"  ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ʑʒʒ − ͳͲ −͸͵/ ʢʖ.  
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ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ʑʒʒ − ͳͲ − ͸͵/ ʢʖ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 

ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ʑʒʒ − ͳͲ − ͸͵/ ʢʖ 

ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.8. 

 

Ɍɚɛɥɢɰɚ 4.7 − Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ʑʒʒ − ͳͲ − ͸͵/ ʢʖ 

№ ɩ/ɩ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɉɪɢɦɟɱɚɧɢɟ ȼɵɤɥɸɱɚɬɟɥɶ ʑʑʒ −૚૙ − ૟૜/ ʢʖ ͳ ͳͲ,ͷ ˍʑ ͳͲ,ͷ ˍʑ ˖ܷ˔˕ ൑ ːܷˑˏ ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ʹ ͳ,ͳʹ ˍʏ Ͷ,ͲͲ ˍʏ ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔𝑥 ൑ ːܫ ˑˏሻ ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ͵ ͷ,ͻͳ ˍʏ ͸͵,ͲͲ ˍʏ ˒ܫ ఛ ൑ ˑܫ ˕ˍ.ːˑˏ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ Ͷ ͳ͸,ͳͻ ˍʏ ʹʹ,ʹ͹ ˍʏ 
𝑖௔ఛ ൑ 𝑖௔.ːˑˏ = = √ʹ ∙ ˏːˑߚ ∙ ˑܫ ˕ˍ.ːˑˏ. ɍɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ͷ ʹͷ,ʹ͹ ˍʏ ͳͳͳ,͵͹ ˍʏ 

√ʹ ∙ ܫ˒ ఛ + 𝑖௔ఛ ൑ ൑ √ʹ ∙ ˑܫ ˕ˍ.ːˑˏ. ∙ ሺͳ +  ːˑˏሻߚ
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ͸ 

ͷ,ͻͳ ˍʏ; ͳ͸,ͳͻ ˍʏ 

ͳ͸ͳ,ͲͲ ˍʏ; ͳ͸ͳ,ͲͲ ˍʏ 
ܫ˒ ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 

͹ ͷ,Ͳ͸ ˍʏଶ ∙ ˔ ͸͵,ͲͲ ˍʏଶ ∙ ˔ 

ˍܤ = ௡,଴ଶܫ ∙ ሺݐˑ˕ˍ. + ௔ܶ,ʒሻ൑ ܫ̞ ˈ˓ଶ∙  ˓ˈ˕ݐ

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 

ͺ - - 

ɉɨ ɫɤɨɪɨɫɬɢ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨɫɹ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɚɯ 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 

 

Ɍɚɛɥɢɰɚ 4,8 − ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ʑʒʒ − ͳͲ − ͸͵/ ʢʖ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳͲ,Ͳ 

2. ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳʹ,Ͳ 

3. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ʏ ͶͲͲͲ,Ͳ;  ͷͲͲͲ,Ͳ 

4. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ˍʏ ͸͵,Ͳ 

5. ɉɚɪɚɦɟɬɪɵ ɫɤɜɨɡɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
 ɧɚɢɛɨɥɶɲɢɣ ɩɢɤ (ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ), ˍʏ 

 ɧɚɱɚɥɶɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ˍʏ 

 ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ (ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ) ɡɚ ɜɪɟɦɹ ͵ ˔, ˍʏ 

ͳ͸ͳ,Ͳ ͸͵,Ͳ ͸͵,Ͳ 

6. ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ˔, ɧɟ ɛɨɥɟɟ Ͳ,Ͳͷ 

7. ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ˔, ɧɟ ɛɨɥɟɟ Ͳ,Ͳͺ 

8. ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ ɫ ɩɪɢɜɨɞɨɦ, ˔, ɧɟ ɛɨɥɟɟ Ͳ,ͳ 

9. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɤɚɬɭɲɤɢɤɨɧɬɚɤɬɨɪɚ ɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ ɩɪɢɜɨɞɚ, ʑ 

ͳͳͲ; ʹʹͲ 

10. Ɍɨɤ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ, ʏ: 
 ɜɤɥɸɱɚɸɳɢɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬ ܻܣʹ, ʹʹͲ 

 ɨɬɤɥɸɱɚɸɳɢɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬ ܻܣͳ, ͳͳͲ/ʹʹͲ 

ʹͲͲ Ͷ/ʹ 

11. Ɇɚɫɫɚ ɜɵɤɥɸɱɚɬɟɥɹ, ˍˆ, ɧɟ ɛɨɥɟɟ: 
ɛɟɡ ɩɨɞɫɬɚɜɤɢ: 
 ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ͶͲͲͲ, ʏ 

 ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 5ͲͲͲ, ʏ 

ɫ ɩɨɞɫɬɚɜɤɨɣ: 
 ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ͶͲͲͲ, ʏ 

 ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 5ͲͲͲ, ʏ 

 ͵ʹͲ,Ͳ ͵ͷͲ,Ͳ 

 ͵ͷͲ,Ͳ ͵ͺͲ,Ͳ 

12. Ɇɚɫɫɚ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ, ˍˆ, ɧɟ ɛɨɥɟɟ 

Ɇɚɫɫɚ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ, ˍˆ, ɧɟ ɛɨɥɟɟ 

ͶͲ,Ͳ ͹Ͷ,Ͳ 
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ɉɪɢ ɜɵɛɨɪɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 

1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                  (4.49)  

  ͳͲ,ͷ ˍʑ ൑ ͳͲ,ͷ ˍʑ.  
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
 ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔𝑥 ൑ ːܫ ˑˏሻ;                                                                           (4.50)  

 ʹ,͸Ͳ ˍʏ ൑ Ͷ,ͲͲ ˍʏ ሺʹ,͹͵ ˍʏ ൑ Ͷ,ͲͲ ˍʏሻ.  
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

3. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ܫ˒  ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː;                                                                                   (4.51) 

 ͷ,ͻ͸ ˍʏ ൑ ͳʹͷ,ͲͲ ˍʏ, ͳͶ,͵Ͷ ˍʏ ൑ ͳʹͷ,ͲͲ ˍʏ.   
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                                

4. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˍܤ  ൑ ܫ̞ ˈ˓ଶ ∙  (4.52)                                                                                            ;˓ˈ˕ݐ

ˍܤ  = ͷ,ͻ͸ଶ ∙ ሺͲ,ͳ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ ͷͲ,ͲͲ ሺˍʏଶ ∙ ˔ሻ;          
 ͷ,ͳͷ ˍʏଶ ∙ ˔ ൑ ͷͲ,ͲͲ ˍʏଶ ∙ ˔.     
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
         

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «Ɂɚɜɨɞ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ» ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ  ʟʑʟʖ − ͳͲ/ͶͲͲͲ ʛʢʖ.  

ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳͲ/ͶͲͲͲ ʛʢʖ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳͲ/ͶͲͲͲ ʢʖ 

ɫɜɨɞɹɬɫɹ ɜ Ɍɚɛɥɢɰɭ 4.10. 
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Ɍɚɛɥɢɰɚ 4.9 − Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ −ͳͲ/ͶͲͲͲ ʛʢʖ 

№ ɩ/ɩ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɉɪɢɦɟɱɚɧɢɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ʟʑʟʖ − ૚૙/૝૙૙૙ ʢʖ ͳ ͳͲ,ͷ ˍʑ ͳͲ,ͷ ˍʑ ˖ܷ˔˕ ൑ ːܷˑˏ 

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ʹ ͳ,ͳʹ ˍʏ Ͷ,ͲͲ ˍʏ ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔𝑥 ൑ ːܫ ˑˏሻ 

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ͵ 

ͷ,ͻͳ ˍʏ; ͳ͸,ͳͻ ˍʏ 

ͳʹͷ,ͲͲ ˍʏ; ͳʹͷ,ͲͲ ˍʏ 
ܫ˒ ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː 

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ Ͷ ͷ,Ͳ͸ ˍʏଶ ∙ ˔ ͷͲ,ͲͲ ˍʏଶ ∙ ˔ 

ˍܤ = ௡,଴ଶܫ ∙ ሺݐˑ˕ˍ. + ௔ܶ,ʒሻ൑ ܫ̞ ˈ˓ଶ ∙  ˓ˈ˕ݐ

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ 

 

Ɍɚɛɥɢɰɚ 4.10 − ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳͲ/ͶͲͲͲ ʛʢʖ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳͲ,Ͳ 

2. ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳʹ,Ͳ 

3. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ʏ ͶͲͲͲ,Ͳ 

4. Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ͳʹͷ,Ͳ 

5. Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ͷͲ,Ͳ 

6. ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˔: 
 ɞɥɹ ɝɥɚɜɧɵɯ ɧɨɠɟɣ 

 ɞɥɹ ɡɚɡɟɦɥɢɬɟɥɟɣ 

 ͵,Ͳ ͳ,Ͳ 

7. ɑɚɫɬɨɬɚ, ʒ˙ ͷͲ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 
ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪ. ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɹɞ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɚɛɨɬɭ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.11. 

 

Ɍɚɛɥɢɰɚ 4.11 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɜɹɡɶ Ɇɨɳɧɨɫɬɶ ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

Ɋɨɬɨɪ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ 

RS − Ͷͺͷ ͺ ʑ˕ ɇɉɉ «ɗɄɊȺ» 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS − Ͷͺͷ ͳͲ ʑ˕ ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  ͳͺ ʑ˕  

ɋɬɚɬɨɪ 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS − Ͷͺͷ ͳͲ ʑ˕ ɇɉɉ «ɗɄɊȺ» 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ 
ɚɜɬɨɦɚɬɢɤɚ 

RS − Ͷͺͷ ͶͲ ʑ˕ ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  ͷͲ ʑ˕  
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4.7 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɭɫɥɨɜɢɹ: 

 

1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                (4.53)  

  ͳͲ,ͷ ˍʑ ൑ ͳͲ,ͷ ˍʑ.  
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
 ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔𝑥 ൑ ːܫ ˑˏሻ;                                                                         (4.54)  

 ʹ,͸Ͳ ˍʏ ൑ Ͷ,ͲͲ ˍʏ ሺʹ,͹͵ ˍʏ ൑ Ͷ,ͲͲ ˍʏሻ.  
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

3. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ܫ˒  ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː;                                                                                   (4.55) 

 ͷ,ͻ͸ ˍʏ ൑ ͳͶͲ ˍʏ, ͳͶ,͵Ͷ ˍʏ ൑ ͳͶͲ ˍʏ.    
                                                 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

4. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˍܤ  ൑ ܫ̞ ˈ˓ଶ ∙  (4.56) ;˓ˈ˕ݐ

ˍܤ  = ͷ,ͻͳଶ ∙ ሺͲ,ͳ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ ͳͶͲ,Ͳ ሺˍʏଶ ∙ ˔ሻ;    
 ͷ,ͳͷ ˍʏଶ ∙ ˔ ൑ ͳͶͲ,ͲͲ ˍʏଶ ∙ ˔.      
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

5. ɉɨ ɧɚɝɪɭɡɤɟ: 
 ܼ ൑ ܼːˑˏ, ܼ ≈ ܴ˒˓ˋ˄ˑ˓ˑ˅ + ܴ˒˓ˑ˅ˑˇˑ˅ + ܴˍˑː˕˃ˍ˕ˑ˅. (4.57) 
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɋȼɗɅ», ɛɵɥ ɜɵɛɪɚɧ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ʡʧʚ − ʠʑЭʚ − ͳͲ − ͳͲͲͲ/ͷ. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ ʡʧʚ − ʠʑЭʚ − ͳͲ − ͳͲͲͲ/ͷ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 

ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ʡʧʚ − ʠʑЭʚ −ͳͲ − ͳͲͲͲ/ͷ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.13. 

 

Ɍɚɛɥɢɰɚ 4.12 − Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ʡʧʚ −ʠʑЭʚ − ͳͲ − ͳͲͲͲ/ͷ 

№ ɩ/ɩ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɉɪɢɦɟɱɚɧɢɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ʡʧʚ − ૚૙ − ૚૙૙૙/૞ ͳ ͳͲ,ͷ ˍʑ ͳͲ,ͷ ˍʑ ˖ܷ˔˕ ൑ ːܷˑˏ 
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ʹ ͳ,ͳʹ ˍʏ Ͷ,ͲͲ ˍʏ ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔𝑥 ൑ ːܫ ˑˏሻ 
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ͵ 
ͷ,ͻͳ ˍʏ; ͳ͸,ͳͻ ˍʏ 

ͳͶͲ ˍʏ; ͳͶͲ ˍʏ 
ܫ˒ ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː 

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ Ͷ ͷ,Ͳ͸Ͷ ˍʏଶ ∙ ˔ ͳͶͲ ˍʏଶ ∙ ˔ 

ˍܤ = ௡,଴ଶܫ ∙ ሺݐˑ˕ˍ. + ௔ܶ,ʒሻ൑ ܫ̞ ˈ˓ଶ ∙  ˓ˈ˕ݐ

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ͷ − − 

ܼ ൑ ܼːˑˏ, ܼ ≈ ܴ˒˓ˋ˄ˑ˓ˑ˅+ ܴ˒˓ˑ˅ˑˇˑ˅+ ܴˍˑː˕˃ˍ˕ˑ˅ 

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ 

 

Ɍɚɛɥɢɰɚ 4.13 − ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ʡʧʚ − ʠʑЭʚ − ͳͲ − ͳͲͲͲ/ͷ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳͲ,Ͳ 

2. ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳʹ,Ͳ 

3. ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ, ʏ ͶͲͲͲ,Ͳ 

4. ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ, ʏ ͳ,Ͳ 

5. ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ʒ˙ ͷͲ 

6. ɑɢɫɥɨ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ, ݊ ˇˑ ͷ 

7. ɇɨɦɢɧɚɥɶɧɵɟ ɜɬɨɪɢɱɧɵɟ ɧɚɝɪɭɡɤɢ ɫ ܿݏ݋ఝଶ = Ͳ,ͺ: 
 ɨɛɦɨɬɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ, ʑ ∙ ʏ 

 ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ, ʑ ∙ ʏ 

 ͷ ˋˎˋ ͳͲ ͳͷ 

8. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ: 
 ɨɛɦɨɬɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 

 ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ 

 Ͳ,ʹܵ;  Ͳ,ʹ;  Ͳ,ͷܵ;  Ͳ,ͷ ͷܲ ˋˎˋ ͳͲܲ 

9. ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɤɪɚɬɧɨɫɬɶ ʙːˑˏ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ ːˈ ˏˈːˈˈ ͳͲ 

10. ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɛɨɪɨɜ ʙʐːˑˏ ɨɛɦɨɬɤɢ ɞɥɹ 
ɢɡɦɟɪɟɧɢɣ 

ːˈ ˄ˑˎˈˈ ͳͲ 

11. Ɍɪёɯɫɟɤɭɧɞɧɵɣ ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɩɟɪɜɢɱɧɵɯ ɬɨɤɚɯ ʏ 

ͳͶͲ 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 

1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                (4.58)  

  ͳͲ,ͷ ˍʑ ൑ ͳͲ,ͷ ˍʑ.  
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

2. ɉɨ ɬɢɩɚɦ ɩɨɞɤɥɸɱɚɟɦɵɯ ɩɪɢɛɨɪɨɜ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

3. ɉɨ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɟ ሺܵሻ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈɈɈ ȼɈ «ɗɧɟɪɝɨɫɮɟɪɚ», ɛɵɥ ɜɵɛɪɚɧ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ʜʡʛʗ − ͳͲ.  

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ʜʡʛʗ − ͳͲ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.14. 

ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ʜʡʛʗ − ͳͲ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.15. 

 

Ɍɚɛɥɢɰɚ 4.14 – Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ʜʡʛʗ − ͳͲ 

№ ɩ/ɩ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɉɪɢɦɟɱɚɧɢɟ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 

ɧɚɩɪɹɠɟɧɢɹ ʜʡʛʗ −૚૙ ͳ ͳͲ,ͷ ˍʑ ͳͲ,ͷ ˍʑ ˖ܷ˔˕ ൑ ːܷˑˏ 
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ʹ − − − 
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ͵ − − − 
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ 

 

Ɍɚɛɥɢɰɚ 4.15 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ʜʡʛʗ − ͳͲ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ, ˍʑ ͳͲ,Ͳ 

2. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ, ʑ ͳͲͲ,Ͳ 

3. ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ʒ˙ ͷͲ 

4. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ Ͳ,ͷ 

5. Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ʏ Ͳ,ͳ͸͵ 

6. ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ܻː /ܻː /ʞ − Ͳ 

7. Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ) ɢ ɤɚɬɟɝɨɪɢɹ 
ɪɚɡɦɟɳɟɧɢɹ 

ʢʖ 

8. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ˏˏ ݀Ͷͻͷ ∙ Ͷͺ͸ 

9. ȼɟɫ, ˍˆ ͺͷ 

 

Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ ͳͲ,ͷ ˍʑ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ʝʞʜ − ʞͳ − ͳͲʢʤʚ ɮɢɪɦɵ 
ɁȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
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4.8 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 

 

ɄɊɍɗ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɜɵɫɨɤɢɦɢ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɝɚɡɚ 
(ɲɟɫɬɢɮɬɨɪɢɫɬɚɹ ɫɟɪɚ SF6) ɢ ɫɜɟɞɟɧɢɟɦ ɤ ɦɢɧɢɦɭɦɭ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɵɛɪɚɧɚ ɹɱɟɣɤɚ ɄɊɍɗ əȽɌ–110 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
ɄɊɍɗ ɫɟɪɢɢ əȽɌ-110 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳɟɧɧɵɟ ɜ ɡɚɡɟɦɥɟɧɧɨɦ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ 
ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.16. 

 

Ɍɚɛɥɢɰɚ 4.16 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɣɤɢ ɄɊɍɗ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 110 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 126 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 50 Ƚɰ, ɤȼ 230 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 520 

ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɫ 3 

Ɍɨɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 125 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 50 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 40,50 

 

5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2, 5.3. 

 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ȼȽɋ 650/130-32 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, Ɇȼɬ 
ɩɨɥɧɚɹ 45 

ɚɤɬɢɜɧɚɹ 36 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,8 

ɑɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 187,5 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 2,474 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤȺ 0,983 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ȼ 190 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,1 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,3 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,19 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1,08 
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Ɍɚɛɥɢɰɚ 5.2 – Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɢɥɨɜɨɣ ɩɨɜɵɲɚɸɳɢɣ (ɝɪɭɩɩɚ ɨɞɧɨɮɚɡɧɵɯ 
ɫɢɥɨɜɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɪɚɫɳɟɩɥɟɧɧɨɣ ɨɛɦɨɬɤɨɣ ɧɢɡɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ) 

Ɍɢɩ ɌɊȾɐɇ-63000/110 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 63000 

ɇɚɩɪɹɠɟɧɢɟ ȼɇ, ɤȼ 115 

ɇɚɩɪɹɠɟɧɢɟ ɇɇ, ɤȼ 10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ,% 10,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ɡɜɟɡɞɚ/ɬɪɟɭɝɨɥɶɧɢɤ 

 

Ɍɚɛɥɢɰɚ 5.3 – Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 
Ɍɢɩ ɌɋɁ 6000/13,8 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 630 

ɇɚɩɪɹɠɟɧɢɟ ȼɇ, ɤȼ 10 

ɇɚɩɪɹɠɟɧɢɟ ɇɇ, ɤȼ 6 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ,% 5,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ɡɜɟɡɞɚ/ɬɪɟɭɝɨɥɶɧɢɤ 

 

5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 
 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɜɵɱɢɫɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ 
ɬɨɤɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɢɡɨɛɪɚɠɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ 

 ːܫ ˆሺଵሻ = ௌːˑˏˆ√ଷ∙௎ːˑˏˆ = ସହ଴଴଴√ଷ∙ଵ଴,ହ = ʹͶ͹Ͷ,͵͸  ʏ. (5.1) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
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ːܫ ˆሺଶሻ = ூː ˆሺభሻ௄˕˕ = ଶସ଻ସ,ଷ଺  ଷ଴଴଴/ହ = Ͷ,ͳʹ ʏ, (5.2) 

 

ɝɞɟ 𝐾˕˕ = ͵ͲͲͲ/ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 

 

ɇɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɟ ɡɚ ɫɢɥɨɜɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ: 
ܫ˅  ːሺଵሻ = ௌːˑˏ˕√ଷ∙௎ːˑˏ˕ = ଺ଷ଴଴଴√ଷ∙ଵଵହ = ͵ͳ͸,ʹͻ  ʏ. (5.3) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

ܫ˅  ːሺଶሻ = ூ˅ ːሺభሻ௄˕˕ = ଷଵ଺,ଶଽ  ସ଴଴/ହ = ͵,ͻͷ ʏ, (5.4) 

 

ɝɞɟ  𝐾˕˕ = ͶͲͲ/ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜɨɡɛɭɠɞɟɧɢɹ: 

ܫ˅   ː்ாሺଵሻ = ௌːˑˏ𝑇𝐸√ଷ∙௎ːˑˏ𝑇𝐸 = ଺ଽଶ√ଷ∙ଵ଴,ହ = ͵ͺ,Ͳͷ  ʏ. (5.5) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

ܫ˅  ː்ாሺଶሻ = ூ˅ ː𝑇𝐸ሺభሻ௄˕˕ = ଷ଼,଴ହଶ଴଴/ହ = Ͳ,ͻͷ ʏ, (5.6) 

ɝɞɟ 𝐾˕˕ = ʹͲͲ/ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ: 

ܫ˅  ː்ா_˓ሺଶሻ = ூ˓ ˑ˕ሺభሻ ∙௎ːː∙௄˔˘௄˕˕∙௎˅ː = ଽ଼ଷ∙଴,଺∙଴,଼ଵ଺ଶ଴଴/ହ∙ଵ଴,ହ = ͳ,ͳͷ ʏ. (5.7) 
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5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 

5.3.1 Ɂɚɳɢɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɬɨɤɚ ɩɪɢ 
ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɪɨɬɨɪɚ: 

            ͳ,ͳ˓ܫ ˑ˕ː = ͳ,ͳ ∙ ͻͺ͵ = ͳͲͺͳ,͵ ʏ. (5.8) 

 

Ⱦɚɥɟɟ ɡɚɧɟɫɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɜ 
ɬɚɛɥɢɰɭ 5.4. 

 

Ɍɚɛɥɢɰɚ 5.4 – ɉɚɪɚɦɟɬɪɵ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ  ɋɌɋ 210-

1090-3 ɍɏɅ4 𝑰ˇˎˋ˕ , ʏ 𝑰˗ˑ˓˔, ʏ 𝑼ˇˎˋ˕ , ʏ 𝑼˗ˑ˓˔, ʑ 

1090 1880 210 525 

 

ɂɡ ɤɚɬɚɥɨɝɚ ɜɵɛɢɪɚɟɦ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɧɨɦɢɧɚɥɶɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɸ ɮɨɪɫɢɪɨɜɤɢ 
ɋɌɋ ɢ ɬɨɤɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɛɨɥɶɲɢɦ ɢɥɢ ɪɚɜɧɵɦ ɬɨɤɭ ɞɥɢɬɟɥɶɧɨɝɨ ɪɟɠɢɦɚ 
ɋɌɋ, ɢ ɡɚɧɟɫɟɦ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɬɚɛɥɢɰɭ 5.5: 

 

Ɍɚɛɥɢɰɚ 5.5 – ɉɚɪɚɦɟɬɪɵ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɌɋɁɉ – 1000/10 – 

ȽɌ - ɍɁ 𝑺˔ˈ˕ ˑ˄ˏ, ˍʑʏ 𝑼˔ˈ˕, ˍʑ 𝑼˅ˈː˕ ˑ˄ˏ, ˍʑ 𝑰˒˓ˈˑ˄˓˃ˊ, ʏ 

839 10,5 0,6 1250 

 

ɉɪɨɜɟɪɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍȿ ɧɚ ɩɟɪɟɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ. Ɉɩɪɟɞɟɥɢɦ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ Ɍȿ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɱɟɪɟɡ ɧɟɝɨ 
ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ: 

  ʙ˒ˈ˓ = ூ˗ˑ˓˔∙௞˔˘ூ˒˓ˈˑ˄˓˃ˊ = ଵ଼଼଴∙଴,଼ଵ଺ଵଶହ଴ = ͳ,ʹ͵. (5.9) 

 

Ⱦɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɪɟɠɢɦ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ 23% ɫɨɫɬɚɜɥɹɟɬ 
55 ɦɢɧ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ 
ɩɟɪɟɝɪɭɡɤɭ ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. 

ȼɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ɋɚɫɫɱɢɬɚɟɦ ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɟɪɟɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ 

ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
ሺ͵ሻ′′ܫ  = ா′̂′𝑥೏′′ ∙ ܫ̂ ː =  ଵ,଴଼∙ଶସ଻ସ,ସ଴,ଵଽ = ͳͶͲ͸Ͷ,͹ͺ ʏ. (5.10) 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ K1: 
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ሺʹሻ′′ܫ = √ଷଶ ∙ ሺ͵ሻ′′ܫ =  √ଷ∙ଵସ଴଺ସ,଻଼ ଶ = ͳʹͳͺͲ,Ͷ͸ ʏ. (5.11) 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɬɨɱɤɚ 
Ʉ2), ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

 𝑖ሺ͵ሻ = ௌ˕ːˑˏ/ሺ√ଷ∙௎˕ːˑˏሻ௘ˍ%  ∙ ͳͲͲ% =     ఴయవ√య∙భబ,ఱ଻,ହ  ∙ ͳͲͲ% = ͸ͳͷ,ͳͳ ʏ. (5.12) 

 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ2, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 𝑖ሺʹሻ =  √ଷଶ ∙ 𝑖ሺ͵ሻ =  √ଷ∙଺ଵହ,ଵଵଶ = ͷ͵ʹ,͹ ʏ. (5.13) 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɪɟɥɟ ɆɌɁ: 
ʛʡʖܫ  = ʙː∙ʙ˗∙ூ̞ ːˑˏ∙ʙ˔˘ʙ˅∙ʙ˕˕∙ʙ˕˒ = ଵ,ଶ∙ଶ,ହ∙ଽ଼ଷ∙଴,଼ଵ଺଴,଼∙ସ଴∙ଵ଴,ହ/଴,଺ = Ͷ,͵ ʏ, (5.14) 

 

ɝɞɟ ʙː - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɡɚɳɢɬɵ (1,2) ; ʙ˗ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ Ɍȼ (2,5) ; ̞ܫ ːˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɨɡɛɭɞɢɬɟɥɹ 
(ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ); ʙ˔˘ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɬɪɟɯɮɚɡɧɨɝɨ ɲɟɫɬɢɩɭɥɴɫɧɨɝɨ ɜɵɩɪɹɦɥɟɧɢɹ,  ʙ˅ - ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɡɜɪɚɬɚ ɬɨɤɨɜɨɝɨ ɪɟɥɟ (0,8) ; 

          ʙ˕˕ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ʙ˕˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ, ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ: 

 𝐾˚.ʛʡʖ =  𝑖ሺଶሻʙ˕˕∙ூʛʡʖ = ହଷଶ,଻ ସ଴∙ସ,ଷ = ͵,ͳ. (5.15) 

 

ɍɫɬɚɜɤɚ ɌɈ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ 
ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ Ɍɉ, ɩɪɢ ɷɬɨɦ ɨɬɫɟɱɤɚ ɧɟ ɞɨɥɠɧɚ ɪɟɚɝɢɪɨɜɚɬɶ 
ɧɚ ɛɪɨɫɨɤ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ, ɞɨɫɬɢɝɚɸɳɟɝɨ ɩɹɬɢɤɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɧɨɦɢɧɚɥɶɧɨɝɨ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɬɫɟɱɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤ ɬɨɤɭ ɭɫɬɚɜɤɢ, 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2. 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɌɈ: 
ܫ̞  ˑ.ˏˋː = ௄ː∙𝑖ሺଷሻ௄˕˕ = ଵ,ସ∙଺ଵହ,ଵଵସ଴ = ʹͳ,ͷ͵ ʏ, (5.16) 

 

ɝɞɟ 𝐾ː – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɌɈ (1,4). 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ Ɍɉ: 
ܫˏ  ˆ = ͷ ∙ ௌ˕ːˑˏ/ሺ√ଷ∙௎˕ːˑˏሻ௄˕˕  ∙ ͳͲͲ% =     ͷ ∙ ఴయవ√య∙భబ,ఱସ଴  = ͷ,͹͹ ʏ. (5.17) 

 

ɍɫɬɚɜɤɚ ɪɟɥɟ ɌɈ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɢɥɢ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡ ɞɜɭɯ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ: 

ܫ̞             ˑ = ʹͳ,ͷ͵ ʏ; 
ܫ̝  ˓.ʡʝ = 𝐾ʜ ∙ 𝑖ሺ͵ሻ = ͳ,Ͷ ∙ ͸ͳͷ,ͳͳ = ͺ͸ͳ,ͳͷ Ⱥ. 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɌɈ: 
 𝐾˚.ʡʝ =  ூ′′ሺଶሻூ̝ ˓ = ଵଶଵ଼଴,ସ଺ ଼଺ଵ,ଵହ = ͳͶ,ͳͶ > ʹ. (5.18) 

 

5.3.2 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:ܫʜʝʛ = ʹͶ͹Ͷ,͵͸ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͵ͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɢɥɢ ɨɬ ɬɨɤɚ ɄɁ ɡɚ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑓𝑖 ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͶ͹Ͷ,͵͸ = ͳʹ͵,͹ʹ ʏ, (5.19) 

 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
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ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓.଴ ൒ 𝐾ʜ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙ ʹͶ͹Ͷ,͵͸ = ʹͶ͹,ͶͶ Ⱥ; 

 ʹͶ͹,ͶͶ ʏ <  ͸ͳͷ,ͳ  ʏ – ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ : 
ܫ̝  ˓଴ = ͳ,ͳ ∙ ூ̱ ˊ ʙమሺయሻ௡˕˕ = ͳ,ͳ ∙ ଺ଵହ,ଵయబబబఱ = ͳ,ͳʹ. ሺͷ.ʹͲሻ 

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
ܫ̝  ˓଴ ˑ.ˈ. = ூ̝ ˓బூː ˆሺమሻ = ଵ,ଵଶସ,ଵଶ = Ͳ,ʹ͹. 

 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ 𝐾ʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ 𝐾ʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑓𝑖 ∙ ʙʝʓʜ ∙  ʛʏʙʠ, (5.21)ܫ

 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

ʛʏʙʠܫ  = ா′̂′𝑥೏′′ ∙ ʜܫ =  ଵ,ଵଶ∙ଶସ଻ସ,ଷ଺଴,ଵଽ = ͳͶͷͺ͸,͹ ʏ; (5.22) 

ܧ  ′̂′ = √cos 𝜑ˆଶ + ሺsin 𝜑ˆ + 𝑥ௗ′′ሻଶ = √Ͳ,ͺଶ + ሺͲ,͸ + Ͳ,ͳͻሻଶ = ͳ,ͳʹ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳͶͷͺ͸,͹ = ͳͶͷͺ,͸͹ ʏ.  
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
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𝐾ʡ >  ூʜʐሺʙʖሻ∙௄ʜூʡ ; (5.23) 

 

 𝐾ʡ > ͳͶͷͺ,͸͹ ∙ ʹͳ͵͹͵ʹ,͸Ͷ ; 
 𝐾ʡ > Ͳ,ʹͳ,  
 

ɝɞɟ 𝐾ʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɨɪɦɨɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɩɪɨɬɟɤɚɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɫɤɜɨɡɧɵɯ ɬɨɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ܫ̞  = ܫ̝√ ˍ˅௠௔𝑥 ∙ ሺ̝ܫ ˍ˅௠௔𝑥 − ːܫ ˄୫ୟ୶ሻ ∙ ݏ݋ܿ ∝;                                                   (5.24) 

ܫ̞  = √ͳͶͷͺ͸,͹ ∙ ሺͳͶͷͺ͸,͹ − ͳͶͷͺ,͸͹ ሻ ∙ °ͳͲݏ݋ܿ = ͳ͵͹͵ʹ,͸Ͷ Ⱥ. 
 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝐾ʡ = Ͳ,ͷ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɪɚɜɧɵɣ ɬɚɧɝɟɧɫɭ 
ɭɝɥɚ ɧɚɤɥɨɧɚ ɬɨɪɦɨɡɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɟɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ – ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɜɧɟɲɧɟɝɨ ɄɁ. 
ȼɵɛɪɚɧɧɚɹ ɭɫɬɚɜɤɚ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ 1,9 ɫɨɝɥɚɫɧɨ ɋɌɈ ɉȺɈ «ɎɋɄ ȿɗɋ», 
ɧɚɲɚ ɭɫɬɚɜɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɩɚɪɚɦɟɬɪɚɦ. 

3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 

ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଶ଻଴,ହ = Ͳ,ͷͶ. (5.25) 

 

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଶ଻଴,ହ = Ͳ,ͷͶ.  (5.26) 

 

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

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: 

 ˑܫ ˕˔ = ሺʹ − ͳʹሻ ∙ ːܫ ˑˏ = Ͷ ∙ ʹͶ͹Ͷ,Ͷ = ͻͺͻ͹,͸ ʏ. (5.27) 

 

ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

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

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

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

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

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

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 

Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɢɡ ɬɚɛɥɢɰɵ 5.6 ɞɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɧɵɟ 
ɞɥɹ ɜɚɲɟɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɭɪɨɜɧɸ ɧɚɩɪɹɠɟɧɢɹ: 
Ɍɚɛɥɢɰɚ 5.6 – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ  

ɇɚɩɪɹɠɟɧɢɟ 10,5ɤȼ 13,8ɤȼ 15,75ɤȼ 

ɋɝɟɧ, ɦɤɎ 0,7 0,9 1,1 

ɋɜɝ¸ ɦɤɎ 0,25 0,35 0,45 

Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ; (5.28) 

Σܥ  = Ͳ,ͲͳͲ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͹ ˏˍʣ˗˃ˊ˖; 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠΣ, (5.29) 

 

ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺ𝜇଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺ𝜇଴ሻ;  

 

Ɍɚɛɥɢɰɚ 5.7 – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ 
ɇɚɩɪɹɠɟɧɢɟ 121ɤȼ 242ɤȼ 330-525ɤȼ ʠʡሺ𝜇଴ሻ, ɦɤɎ/ɮɚɡɭ 0,010 0,012 0,015 

 ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଵଵହ√ଷ = ʹʹ,ͳ͵ ˍʑ. (5.30) 
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ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͹ ∙ ͳͲ−଺ = ͷ,ͷ͵ ʏ. (5.31) 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 

 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ ଴,଴ଵ଴଴,଴ଵ଴+଴,ଽ଻ = ͳͳʹ,ͻͳ ʑ. (5.32) 

 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ; (5.33) 

 ܷʠʟ ൒ ͳ,͵Ͳ,ͻ ∙ ͳ ∙ ͳͳʹ,ͻͳͳͲ,ͷ√͵ ∙ Ͳ,ͳ͵ = Ͳ,ͻ; 
 ܷʠʟ ൒ Ͳ,ͻ, 

 

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

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 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 ɬɪɟɬɶɟɣ 
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 ɨɬ 𝐾ʡ: 

 ʤ = ଵʙʡ+ଶ = ଵଵ,ଷ+ଶ = Ͳ,͵Ͳ͵. (5.34) 

 

ɉɪɢ 𝐾ʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30 % ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 

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

 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ. (5.35) 

 

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. (5.36) 

 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙ Iʜ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  = ூమூʜ, (5.37) 

 

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  = 𝐴ூ∗మమ , (5.38) 
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ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙  ʜܫ

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ 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 ݐʛʏʙʠ =ͳͷ͵Ͳ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏ௧ = √ ଷ଴ଵହଷ଴ = Ͳ,ͳͶ. (5.39) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵସଵ,ଶ = Ͳ,ͳʹ, (5.40) 

 

Ƚɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳʹ ∙ ʜܫ = Ͳ,ͳʹ ∙ Ͷ,ͳʹ = Ͳ,Ͷͻ ʏ. (5.41) 

 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ: 

ʓʝʞݐ  = ଷ଴଴,ଵଶమ ≈ ʹͲͺ͵,͵͵ ˔. 

 

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

ʠʟݐ  = ʏʗʝሺூ∗మሻమ ; (5.42) 

 ʏʗʝ = ͵Ͳ. 

 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.8. 
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Ɍɚɛɥɢɰɚ 5.8 – 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 0,12 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 700 1530 

 

ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4 – 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. = 0,5 ɫ, t ɦɚɤɫ. = 1530 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: 

 tˑ˘ˎ = ʏ୍మˇˑ˒మ = ଷ଴଴,ହ଼మ = ͺͻ ˔; 

 Iଶˇˑ˒ = Ͳ,ͳͶ ∙ Iːˑˏ = Ͳ,ͳͶ ∙ Ͷ,ͳʹ = Ͳ,ͷͺ ʏ. 

 

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. 

0

200

400

600

800

1000

1200

1400

1600

1800

0 0,2 0,4 0,6 0,8 1

t, 
ɫ

I2/Iɧ



72 
 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 

10 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ 
ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ ; (5.43) 

 

Ɉɩɪɟɞɟɥɢɦ ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 

 ܵ˄˃ˊ = ͳͲͲ ʛʑʏ;  
 ܷ˄˃ˊଵ = ͳͲ,ͷ ˍʑ;  
 ܷ˄˃ˊଶ = ͳͳͷ ˍʑ;  
ܫ˄  ˃ˊଵ = ௌ˄˃ˊ√ଷ௎˄˃ˊభ = ଵ଴଴∙ଵ଴య√ଷ∙ଵ଴,ହ = ͷͶͻͺ,ͷ͹ ʏ; (5.44) 

ܫ˄  ˃ˊଶ = ௌ˄˃ˊ√ଷ௎˄˃ˊమ = ଵ଴଴∙ଵ଴య√ଷ∙ଵଵହ = ͷͲʹ,ͲͶ ʏ; (5.45) 

 ܺ∗ˆˈː.˄˃ˊ. = ܺௗ ′′ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄௎మ˄ = Ͳ,ͳͻ ∙ ଵଵହమସହ ∙ ଵ଴଴ଵଵହమ = Ͳ,Ͷʹ ˑ. ˈ.; (5.46) 

 ܺ∗˕˓−˓˃.˄˃ˊ. = ௎ˍ%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄௎మ˄ = ଵ଴,ହଵ଴଴ ∙ ଵଵହమ଺ଷ ∙ ଵ଴଴ଵଵହమ = Ͳ,ͳ͹ ˑ. ˈ. ; (5.47) 

 ܺ∗ଶ.˄˃ˊ. = Xଶ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄௎మ˄ = Ͳ,ʹ ∙ ଵଵହమସହ ∙ ଵ଴଴ଵଵହమ = Ͳ,ͶͶ ˑ. ˈ.; (5.48) 

.ˊˍሺଷሻ∗ܫ  = ா∗𝑋∗ˆˈː.˄˃ˊ.+𝑋∗˕˓−˓˃.˄˃ˊ. = ଵ଴,ସଶ+଴,ଵ଻ = ͳ,͸ͻ ˑ. ˈ. ; (5.49) 
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.ˊˍ.ሺଶሻଶ∗ܫ = √ଷଶ√ଷ ∙ .ˊˍሺଷሻ∗ܫ = √ଷଶ√ଷ ∙ ͳ,͸ͻ = Ͳ,ͺͶͷ ˑ. ˈ.. (5.50) 

 

ɉɟɪɟɜɟɞɟɦ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: 
ሺଶሻːːଶ∗ܫ  = .ˊˍ.ሺଶሻଶ∗ܫ ∙ ܫ˄ ˃ˊଵ = Ͳ,ͺͶͷ ∙ ͷͶͻͺ,ͷ͹ = Ͷ͸Ͷ͸,ʹͻ ʏ. (5.51) 

 

Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɦ ɬɨɤ ɜ ɫɨɨɬɜɟɫɬɜɢɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ଶʛʗʜሺଶሻܫ  = ூ∗ሺమሻːːమ௞˕˕ = ସ଺ସ଺,ଶଽయబబబఱ = ͹,͹Ͷ ʏ. (5.52) 

 

Ɍɨɝɞɚ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
.ˊ.˔ ଶܫ  ൑ ଻,଻ସ ଵ,ଶ = ͸,Ͷͷ ʏ.  
 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɟɞɢɧɢɰɚɯ: 
.ଶʠ.ʖ∗ܫ  = ூమ ˔.ˊ.ூ˄˃ˊ = ଺,ସହସ,ଵଶ = ͳ,ͷ͹ ˑ. ˈ.. (5.53) 

 

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 8,5 ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝑰૚ሻ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜʝʛ௄ʑ = ଵ,଴ହ∙ସ,ଵଶ ଴,ଽ଼ = Ͷ,Ͷ ʏ, (5.54) 

 

ɝɞɟ 𝐾ʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 𝐾ʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூː ˆሺమሻ଴,ଽ଼ = ଵ,଴଼∙ସ,ଵଶ଴,ଽ଼ = Ͷ,ͷ ʏ. (5.55) 

 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.9: 

Ɍɚɛɥɢɰɚ 5.9 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 𝑰𝑰ʜ 
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

 

3700 1000 380 310 260 140 60 1 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
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ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ସ ∙ூʜʝʛ଴,ଽ଼ = ଵ,ସ∙ସ,ଵଶ଴,ଽ଼ = ͷ,ͻ ʏ. (5.56) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ଴଴/ଵ଴଴ = ͸͸,Ͳʹ ʑ. (5.57) 

 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 

 

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ Ɍɨɤɤɢɧɫɤɚɹ Ƚɗɋ 
– Ɉɥɟɤɦɢɧɫɤ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹʹ,ͲͶ + ଴,ଶ଼ ∙ ͸,ͺ͸ = ʹͲ,͵ͺ ʝˏ, (5.58) 

  

ɝɞɟ 𝐾ʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ; 

 ܼଵʚ′ =ܺ଴˖ˇ ∙ 𝑙 = Ͳ,Ͷʹͻ ∙ ͳ͸ = ͸,ͺ͸ ʝˏ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 110 ɤȼ; 
 ܼʡ = ଴,ଵ଴ହ∙ଵଵହ଺ଷ ଶ = ʹʹ,ͲͶ ʝˏ.  
 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ସହ଺ଷ + ଴,ଶ଼ ∙ ସହଵଵହమ ∙ ͸,ͺ͸ = Ͳ,Ͳ͹. 
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 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ ∙ ʹ,Ͷͷ = Ͳ,ͳ͹ ʝˏ; (5.59) 

 ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమସହ = ʹ,Ͷͷ.  
 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼ஼ ʖூ ∙ ௡ʡ௡ʜ = Ͳ,ͳ͹ ∙ యబబబఱభబ,ఱబ,భ = Ͳ,ͻ͹ ʝˏ. (5.60) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,ͻ͹ ʝˏ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ȺɊɁ. 

2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͷͲ ʝˏ˔ˈˍ. 

3) ɉɪɢɧɢɦɚɟɦ ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ʹͶ͹Ͷ,͵͸ = ʹ,Ͷͷ ʝˏ, (5.61) 

 

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

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

ʣܫ  = ͳ,ͺ,                                                                                                                (5.62) 

 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
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ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଵ,଼ = Ͳ,ͷ͵ ˑ. ˈ. ; (5.63) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦ఝʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଵ,଼ = Ͳ,Ͷ͹. (5.64) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ʹ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ,ˑ.ˈ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ହଷଵ,ଵ = Ͳ,Ͷͺ ˑ. ˈ. ; (5.65) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,Ͷͺ ∙ ଵ଴,ହమସହ = ͳ,ͳͺ ʝˏ. (5.66) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʟ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଵ,ଵ଼∙ଷ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = ͸,͹Ͷ ʝˏ. (5.67) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͸,͹Ͷ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 10%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͲͲ͹ ʝˏ, ܼ஼ʛଶ = Ͳ,ͲͶͺ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.6.  

 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.3.8 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: 

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

.௉ ʠʗʒʜܫ  = ʙʜ∙ூ˄˃ˊ௄ʑ = ଵ,଴ହ∙ଵ,ଵହ଴,ଽ଼ = ͳ,ʹ͵ ʏ = ͳ,Ͳ͹ ˑ. ˈ. (5.68) 

 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூ˄˃ˊ଴,ଽ଼ = ଵ,଴଼∙ଵ,ଵହ଴,ଽ଼ = ͳ,ʹ͹ ʏ = ͳ,ͳ ˑ. ˈ. (5.69) 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

Ɍɚɛɥɢɰɚ 5.10  – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 𝑰𝑰ʜ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.7. 

 

 
Ɋɢɫɭɧɨɤ 5.7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  (5 = ଶ,ଶ∙ூ˄˃ˊ଴,ଽ଼ = ଶ,ଶ∙ଵ,ଵ,ଵହ଴,ଽ଼ = ʹ,ͷͺ ʏ = ʹ,ʹͶͷ ˑ. ˈ. (5.70) 

 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɒɗ1113 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ 
«ɗɄɊȺ». 

ɒɗ1113 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

 

5.5 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ, ɬɚɛɥɢɰɚ Ƚ.1, Ƚ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

ȼɜɢɞɭ ɬɨɝɨ ɱɬɨ ɩɥɨɬɢɧɚ ɝɪɭɧɬɨɜɚɹ, ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɚ ɜɵɫɨɬɚ 
ɫɨɨɪɭɠɟɧɢɹ 50 ɦ, ɧɚɡɧɚɱɚɟɦ – III ɤɥɚɫɫ ȽɌɋ. 

ɉɨɫɤɨɥɶɤɭ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 72 Ɇȼɬ, 
ɧɚɡɧɚɱɚɟɦ III ɤɥɚɫɫ ȽɌɋ. 

ɉɨɫɤɨɥɶɤɭ ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ɱɟɥɨɜɟɤ) - ɞɨ 500 ɱɟɥɨɜɟɤ, 
ɱɢɫɥɨ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ 
ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ɱɟɥɨɜɟɤ) – ɞɨ 2000 ɱɟɥɨɜɟɤ, ɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ, 
ɜɨɡɧɢɤɲɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ – ɜ ɩɪɟɞɟɥɚɯ 
ɬɟɪɪɢɬɨɪɢɢ ɨɞɧɨɝɨ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɧɚɡɧɚɱɚɟɦ III ɤɥɚɫɫ ȽɌɋ. 

ɇɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ȽɌɋ ɩɨ ɧɚɢɜɵɫɲɟɦɭ ɡɧɚɱɟɧɢɸ: III ɤɥɚɫɫ ȽɌɋ. 
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6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ʹͲͲ,ͲͲ + Ͷ,ͺͻ = ʹͲͶ,ͺͻ ɦ, (6.1) 

 

ɝɞɟ  hୱ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a = ͵,ͺ͹ + Ͳ,Ͳͳͺ͸ + ͳ = Ͷ,ͺͻ ˏ, (6.2) 

 

ɝɞɟ h୰୳୬ଵ% - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ;  ∆hୱୣ୲ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  a − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ III ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ a=1 ɦ. 
 

6.1.2 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 ∆hୱୣ୲ =  K୵ ∙  ୚మ∙୐୥∙ୢ ∙ cosȽ = Ͳ,ͲͲͲͲͲʹ ∙ ଵଽమ∙଺ଷ଴଴ଽ,଼ଵ∙ଶହ = Ͳ,Ͳͳͺ͸ ˏ, (6.3) 

 

ɝɞɟ V =  ͳͻ ˏ/˔  – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ [21]; K୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. 
 K୵ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ Vሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ͳͻሻ ∙ ͳͲ−଻ = Ͳ,ͲͲͲͲͲʹ. (6.4) 

 

Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ɩɪɢ Ƚ = Ͳ°, L ≈ ͸͵ͲͲ ɦ. 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 d = ∇ʜʞʢ−∇ʓʜʝଶ = ଶ଴଴−ଵହ଴ଶ = ʹͷ ˏ. (6.5) 

 

Ɋɚɫɫɱɢɬɚɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 ୥୐୚మ = ଽ,଼ଵ∙଺ଷ଴଴ଵଽమ = ͳ͹ͳ,ʹ; (6.6) 

 ୥୲୚౭ = ଽ,଼ଵ∙଺ଷ଴଴ଵଽ = ͳͳͳͷʹ,Ͷʹ, (6.7) 

 

ɝɞɟ t = 6 ɱ = 21600 ɫ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: 

 ʓˎя ௚௅௏మೢ = ͶͶ,͹ͻ, ௚ℎ௏మೢ = Ͳ,Ͳʹʹ; ௚்௏ೢ = ͳ,ͺ; (6.8) 
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ʓˎя  ௚௧௏ೢ = ͺͺʹͻ, ௚ℎ௏మೢ = Ͳ,Ͳͺ; ௚்௏ೢ = Ͷ,Ͳ. (6.9) 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ୥୦୚మ౭ = Ͳ,Ͳʹʹ; 
୥୘୚౭ = ͳ,ͺ ɢ ɨɩɪɟɞɟɥɹɟɦ 

ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ: 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  
 T = ͳ,ͺ ∙ ୚౭ ୥ = ଵ,଼∙ଵଽଽ,଼ଵ = ͵,Ͷͻ ˔. (6.10) 

 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 h = Ͳ,Ͳʹʹ ∙ ୚౭మ୥ = ଴,଴ଶଶ∙ଵଽమଽ,଼ଵ = Ͳ,ͺͳ ˏ. (6.11) 

 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ɉୢ = ୥୘మଶ஠ = ଽ,଼ଵ∙ଷ,ସଽమଶ∙ଷ,ଵସ = ͳͺ,ͻͻ ˏ; (6.12) 

 d >  Ͳ,ͷɉୢ. (6.13) 

 ʹͷ > Ͳ,ͷ ∙ ͳͺ,ͻͻ = ͻ,ͷͲ ˏ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h  ∙ K୧ = Ͳ,ͺͳ ∙ ʹ,ͳ = ͳ,͹ ˏ, (6.14) 

 

ɝɞɟ K୧ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ʹ,ͳ; h – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 h୰୳୬ଵ%  =  k୰  ∙ k୮  ∙ kୱ୮ ∙ k୰୳୬  ∙ hଵ%  =  ͳ ∙  Ͳ,ͻ ∙  ͳ,ͳ ∙ ʹ,͵ ∙  ͳ,͹ = =  ͵,ͺ͹ ˏ, (6.15) 

 

ɝɞɟ  k୰ ɢ k୮ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ;   k୰ = 1, k୮ = 0,9 ɞɥɹ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɭɤɪɟɩɥɟɧɧɨɝɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ; kୱ୮  − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɪɢ m = ctg, φ =1,5 ɢ V = 19 ɦ/ɫ,  kୱ୮  = 1,1;  k୰୳୬ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ. 
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λౚ୦భ% = ଵ଼,ଽ଼ଵ,଻ = ͳͳ,ͳ͸, (6.16) 

 

ɝɞɟ k୰୳୬ = ʹ,͵. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ȽȻɉ: 
 ∇ʒʐʞ = ∇ʜʞʢ + hଵ% + ∆hୱ௘௧ + ˃ = ʹͲͲ,ͲͲ + ͳ,͹ + Ͳ,Ͳͳͺ͸ + Ͳ,Ͷ = ʹͲͷ,ʹ͵ ˏ 

 

Ƚɞɟ ɚ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ˃ = Ͳ,Ͷ 

 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 Qˑ˔ːˏ˃ˍ˔ = ͺͳͶ,Ͳͳ ˏଷ/˔; 

 Q˒ˑ˅ˏ˃ˍ˔ = ͻͺ͹,ͻ͸ ˏଷ/˔; 

 Qˑ˔ːʒʏ = ୒ˈˇʒʏଽ,଼ଵ∙ሺʜˑ˔ː−∆ℎሻ∙ŋ = ଷ଼ହ଴଴ଽ,଼ଵ∙ሺସହ,ଶ−଴,ହሻ∙଴,ଽଷ = ͻͶ,Ͷ ˏଷ/˔; (6.17) 

 Q˒ˑ˅ʒʏ = ୒ˈˇʒʏଽ,଼ଵ∙ሺʜ˒ˑ˅−∆ℎሻ∙ŋ = ଷ଼ହ଴଴ଽ,଼ଵ∙ሺସ଺,ଵ−଴,ହሻ∙଴,ଽଷ = ͻʹ,͹ ˏଷ/˔,         

 

ɝɞɟ Nˈˇʒʏ = ͵ͺͷͲͲ ˍʑ˕ – ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; ŋ = Ͳ,ͻ͵ % – ɄɉȾ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 ʜˑ˔ː = ∇ʜʞʢ − ∇ʢʜʐଷ% = ʹͲͲ,ͲͲ − ͳͷͶ,ͺͲ = Ͷͷ,ʹ ˏ; (6.18) 

 ʜ˒ˑ˅ = ∇ʜʞʢ − ∇ʢʜʐ଴,ହ% = ʹͲͲ,ͲͲ − ͳͷͷ,ͻ = Ͷͷ,ʹ ˏ, 

 

ɝɞɟ ∇ʢʜʐ – ɭɪɨɜɟɧɶ ɇȻ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 3% ɢ 0,5%. 
 Qˑ˔ːʒЭʠ = Qˑ˔ːʒʏ ∙ m = ͻͶ,Ͷ ∙ ͳ = ͻͶ,Ͷ ˏଷ/˔; (6.19) 

 Q˒ˑ˅ʒЭʠ = Q˒ˑ˅ʒʏ ∙ m = ͻʹ,͹ ∙ ͳ = ͻʹ,͹ ˏଷ/˔. 

 m = Z˃ˆ˓ − ͳ = ʹ − ͳ = ͳ. (6.20) 

 

Ɍɚɤ ɤɚɤ ʜˑ˔ː > Hˏˋː = ʹͻ,ͷͲ ˏ, ɩɚɜɨɞɨɤ ɦɨɠɧɨ ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ Ƚɗɋ. 
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Q˔ = ୚˒ˑˎ+୚˒˓ˋ˕ˑˍ˃୲˔˓ = ଵ,଼଺∙ଵ଴వ+଴,଼଼∙ଵ଴వଶଷଷଶ଼଴଴଴ = ͳͳ͹,ʹ ˏଷ/˔; (6.21) 

 Qˑ˔ː˓˃˔˚ = Qˑ˔ːˏ˃ˍ˔ − Qˑ˔ːʒЭʠ − Q˔ = ͺͳͶ,Ͳͳ − ͻͶ,Ͷ − ͳͳ͹,ʹ = = ͸Ͳʹ,Ͷ ˏଷ/˔ ; (6.22) 

 Q˒ˑ˅˓˃˔˚ = Q˒ˑ˅ˏ˃ˍ˔ − Q˒ˑ˅ʒЭʠ − Q˔ = ͻͺ͹,ͻ͸ − ͻʹ,͹ − ͳͳ͹,ʹ = = ͹͹ͺ,Ͳ ˏଷ/˔. 

 q˓ = V୦ ∙ hˑ˔ːʜʐ = Ͷ,ͷ ∙ Ͷ,ͺͲ = ʹͳ,͸ ˏଶ/˔, (6.23) 

 

ɝɞɟ V୦ − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ, ɞɥɹ ɫɤɚɥɶɧɵɯ – 4,5 ɦ/ɫ; hˑ˔ːʜʐ = Ͷ,ͺ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = 𝑓ሺQʜʐሻ ɩɪɢ Qˑ˔ːˏ˃ˍ˔ = ͺͳͶ,Ͳͳ ˏଷ/˔. 

 hʜʐ = ∇ʢʜʐ − ∇ʓʜʝ = ͳͷͶ,ͺͲ − ͳͷͲ,ͲͲ = Ͷ,ͺͲ ˏ. (6.24) 

 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 q˅ = ͳ,ʹͷ ∙ q˓ = ͳ,ʹͷ ∙ ʹͳ,͸ = ʹ͹,Ͳ ˏଶ/˔. (6.25) 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ୕ˑ˔ː˓˃˔˚୯˅ = ଺଴ଶ,ସଶ଻,଴ = ʹʹ,͵ͳ ˏ ≈ ʹʹ,ͲͲ ˏ. (6.26) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ: n = 4 − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ, b = 5,5 – ɲɢɪɢɧɚ 
ɩɪɨɥɟɬɚ. 

 

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: 

 H଴ଵ = (୕ˑ˔ː˓˃˔˚୫B√ଶ୥)ଶ/ଷ = ቀ ଺଴ଶ,ସ଴,ସଽ∙ଶଶ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͷ,Ͷʹ ˏ, (6.27) 

 

ɝɞɟ m = 0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ; B = ʹʹ ɦ – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
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H଴ଶ = ( ୕ˑ˔ː˓˃˔˚୫கσ౤B√ଶ୥)మయ = ቀ ଺଴ଶ,ସ଴,ସଽ∙଴,ଽ∙ଵ∙ଶଶ∙√ଶ∙ଽ,଼ଵቁమయ = ͷ,ͺͳ ˏ, (6.28) 

 

ɝɞɟ σ୬= 1 ɞɥɹ ɧɟɩɨɞɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ; ɂ − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ. 
 ɂ = ͳ − Ͳ,ʹ ∙ ቀξ+ሺ୬−ଵሻξబ୬ ቁ ∙ ୌబభୠ = ͳ − Ͳ,ʹ ∙ ቀ଴,଻+ሺସ−ଵሻ∙଴,ସହሻସ ቁ ∙ ହ,ସଶହ,ହ = Ͳ,ͻͲ, (6.29) 

 

ɝɞɟ Ɍ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7;  Ɍ଴− ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. ɜɟɥɢɱɢɧɵ 
ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,45; 

n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
b − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V଴: 

 H = H଴ଶ − α୚బమଶ୥ = ͷ,ͺͳ − ଵ,ଵ∙଴,ସమଶ∙ଽ,଼ଵ = ͷ,ͺͲ ˏ; (6.30) 

 V଴ = ୕ˑ˔ː˓˃˔˚ሺ∇ʜʞʢ−∇ʓʜʝሻ∙ሺB+ሺ୬−ଵሻ∙ஔʐሻ = ଺଴ଶ,ସሺଶ଴଴−ଵହ଴ሻ∙ሺଶଶ+ሺସ−ଵሻ∙ଷሻ = Ͳ,Ͷ, (6.31) 

 

ɝɞɟ Ɂʐ = 3 ɦ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 

ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, H˔˕ = ͸,ͲͲ ˏ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − H˔˕ = ʹͲͲ,ͲͲ − ͸,ͲͲ = ͳͻͶ,ͲͲ ˏ. (6.32) 

 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ = ͳͻͶ,ͲͲ + ͳ,͸ ∙ ͸ = ʹͲ͵,͸Ͳ ˏ. (6.33) 

 

ɉɪɢɧɢɦɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɤɚɤ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ∇ʒʒʞ 

ɢ ∇ʒʐ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ∇ʒʒʞ = ʹͲͶ,ͺͻ ˏ. 

 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚɯ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ 

 H଴ଵ ˒ˑ˅ = (୕˒ˑ˅˓˃˔˚୫B√ଶ୥)ଶ/ଷ = ቀ ଻଻଼,଴଴,ସଽ∙ଶଶ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͸,Ͷ͵ ˏ; (6.34) 

 Q˒ˑ˅˓˃˔˚ = Q˒ˑ˅ˏ˃ˍ˔ − QʒЭʠ − Qʠ = ͻͺ͹,ͻ͸ − ͻʹ,͹͵ − ͳͳ͹,ʹ = 
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= ͹͹ͺ,Ͳ ˏଷ/˔; (6.35) 

 H଴ଶ ˒ˑ˅ = ( ୕˒ˑ˅˓˃˔˚୫கσ౤B√ଶ୥)ଶ/ଷ = ቀ ଻଻଼,଴଴,ସଽ∙଴,ଽ∙ଶଶ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͹,ͲͲ ˏ; (6.36) 

 ɂ = ͳ − Ͳ,ʹ ∙ ቀξ+ሺ୬−ଵሻξబ୬ ቁ ∙ ୌబభୠ = ͳ − Ͳ,ʹ ∙ ቀ଴,଻+ሺସ−ଵሻ∙଴,ସହሻସ ቁ ∙ ଺,ସଷହ,ହ = Ͳ,ͺͺ; (6.37) 

 H = H଴ଶ − α୚బమଶ୥ = ͹,ͲͲ − ଵ,ଵ∙଴,ସమଶ∙ଽ,଼ଵ = ͸,ͻͺ ˏ; (6.38) 

 V଴ = ୕˒ˑ˅˓˃˔˚ሺ∇ʣʞʢ−∇ʓʜʝሻ∙ሺB+ሺ୬−ଵሻ∙ஔʐሻ = ଻଻଼,଴ሺଶ଴ଶ,଴଴−ଵହ଴,଴଴ሻ∙ሺଶଶ+ሺସ−ଵሻ∙ଷሻ = Ͳ,ͷ ˏ/c; (6.39) 

 ∇ʢʑʐ = ∇ʒʑ + ʜ˒ˑ˅ = ͳͻͶ,ͲͲ + ͸,ͻͺ = ʹͲͲ,ͻͺ ˏ. (6.40) 

 

Ɍɚɤ ɤɚɤ ∇ɇɉɍ=200,00 ɦ ɩɪɢɧɢɦɚɟɦ ∇Ɏɉɍ = 202,00 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. 

 

ɉɪɢɧɢɦɚɟɦ R = ͳͳ ˏ.  
 

ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ 
Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. Ʉɨɨɪɞɢɧɚɬɵ ɢ ɩɪɨɮɢɥɶ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 

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

ɯ  ɭ  ɯ  ɭ  ɯ  ɭ  ɯ  ɭ  
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 22,2 25,494 

4,8 0,876 10,8 5,922 16,8 14,772 22,8 26,826 

5,4 1,188 11,4 6,648 17,4 15,84 23,4 28,188 

6 1,536 12 7,41 18 17,184 24 29,628 
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Ɋɢɫɭɧɨɤ 6.1 − Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɩɪɢ ɞɨɧɧɨɦ ɪɟɠɢɦɟ ɞɥɹ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɭɫɥɚ. 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ α∙୕ˑ˔ː˓˃˔˚మሺB+ሺ୬−ଵሻ∙ஔ˄ሻమ∙୥య = √ ଵ,ଵ∙଺଴ଶ,ସమሺଶଶ+ሺସ−ଵሻ∙ଷሻమ∙ଽ,଼ଵయ = ͵,Ͷͻ ˏ. (6.47) 

 

ɝɞɟ Ƚ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,1. 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ʜʞʢ − ∇ʓʜʝ = ʹͲͲ,ͲͲ − ͳͷͲ,ͲͲ = ͷͲ ˏ. (6.48) 

 

Ɉɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɫɥɢɜɧɨɣ ɝɪɚɧɢ: 
 

 ℰʡబ = ʡబℎˍ˓ = ହ଴ଷ,ସଽ = ͳͶ,͵͵ ˏ.  (6.49) 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 𝜑 ɢ ℰʡబ ɨɩɪɟɞɟɥɹɟɦ ℰ˔ ɢ ℰ′′˔.    

 ℰ˔ = Ͳ,ʹͳ,  ℰ′′˔ = ͵,ͲͲ 

 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 h′˔ = ܿܧ ∙ hˍ˓ = Ͳ,ʹͶ ∙ ͵,Ͷͻ = Ͳ,ͺ͵; (6.50) 
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h′′ୡ = ℎ௖′′ = ℰ′′˔ ∙ ℎˍ˓ = ʹ,ͺͷ ∙ ͵,Ͷͻ = ͻ,ͻͷ. (6.51) 

 

Ɍɚɤ ɤɚɤ h′′ୡ = ͻ,ͻͷ ˏ > hʜʐ = Ͷ,ͺͲ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 

 

6.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

 

Ɍɚɤ ɤɚɤ ɜ ɨɫɧɨɜɚɧɢɢ ɥɟɠɢɬ ɩɪɨɱɧɵɣ ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ, ɚ ɲɢɪɢɧɚ ɫɬɜɨɪɚ 
ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɛɪɚɫɵɜɚɟɦɚɹ ɫɬɪɭɹ ɧɟ ɨɤɚɡɵɜɚɥɚ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɭ Ƚɗɋ, ɨɬɛɪɨɫ ɫɬɪɭɢ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ-

ɬɪɚɦɩɥɢɧɚ. 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 
 a = hʜʐ୫ୟ୶ + ʹ = ͷ,ͻͻ + ʹ = ͹,ͻͻ ˏ, (6.52) 

 

ɝɞɟ hʜʐ୫ୟ୶ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ. 
   hʜʐ୫ୟ୶ = ʢʜʐ˒ˑ˅. ˏ˃˘ − ∇ˇː˃ = ͳͷͷ,ͻͻ − ͳͷͲ,ͲͲ = ͷ,ͻͻ; (6.53) 

 ∇ʜʝʠ = ∇ʓʜʝ + a = ͳͷͲ,ͲͲ + ͹,ͻͻ = ͳͷ͹,ͻͻ ˏ. (6.54) 

 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 Zଵ = ∇ʜʞʢ − ∇ʜʝʠ = ʹͲͲ,ͲͲ − ͳͷ͹,ͻͻ = Ͷʹ,Ͳͳ ˏ. (6.55) 

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 Vː = φ ∙ √ʹ ∙ g ∙ Zː = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷʹ,Ͳͳ = ʹͷ,ͺͶ ˏ/˔, (6.56) 

 

ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, φ = Ͳ,ͻ. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 hː = ୯୚ː = ଶ଻,଴଴ ଶହ,଼ସ = ͳ,ͲͶ ˏ, (6.57) 

 

ɝɞɟ q=27,00 – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
 

ɑɢɫɥɨ Ɏɪɭɞɚ: 
 Fr = ୚ʜమ୥∙୦ː = ଶହ,଼ସమଽ,଼ଵ∙ଵ,଴ସ = ͸ͷ,ͳ͵. (6.58) 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ Kୟ = Ͳ,ͻ. 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
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L = Kୟ ∙ Zː ∙ φଶ ∙ sinʹa (ቀͳ + ቀZబZː − ͳቁ ∙ ଵφమୱ୧୬మୟቁ଴,ହ + ͳ); (6.59) 

 L = Ͳ,ͻ ∙ Ͷʹ,Ͳͳ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵Ͳሻ ∙ (ቀͳ + ቀ ସହ,ଶସଶ,଴ଵ − ͳቁ ∙ ଵ଴,ଽమୱ୧୬మଷ଴ቁ଴,ହ + ͳ) =  = ͷ͹,͸ʹ ˏ; 

 Z଴ = ∇ʜʞʢ − ∇ʜʐ = ʹͲͲ,ͲͲ − ͳͷͶ,ͺͲ = Ͷͷ,ʹͲ ˏ. (6.60) 

 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 L > Ͳ,ͷ ∙ Z଴; (6.61) 

 L > Ͳ,ͷ ∙ Ͷͷ,ʹ; 

 ͷ͹,͸ʹ  > ʹʹ,͸Ͳ. 

 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
 h˓ = t − hʜʐ = ͳ͹,ʹͳ − Ͷ,ͺͲ = ͳʹ,Ͷͳ ˏ; (6.62) 

 t = ሺͲ,ͳ + Ͳ,Ͷͷ ∙ √Frర ሻ ∙ √Fr ∙ √୦ʜʐୢర ∙ hː; (6.63) 

 t = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √͸ͷ,ͳ͵ర ቁ ∙ √͸ͷ,ͳ͵ ∙ √ସ,଼଴ଵర ∙ ͳ,ͲͶ = ͳ͹,ʹͳ, 

 

ɝɞɟ ݀ − ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɦ ݀ = 1 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 Lଵ = L + ୲୲୥ୟభ = ͷ͹,͸ʹ + ଵ଻,ଶଵ଴,଺ଽ = ͺʹ,ͷ͸; (6.64) 

 tgaଵ = √tgଶa + ଶ∙୥∙ሺ଴,ହ∙୦ː∙ୡ୭ୱ ሺୟሻ+ୟ−୦ʜʐሻ୚ːమ∙ୡ୭ୱమୟ ; (6.65) 

 tgaଵ = √tgଶሺ͵Ͳሻ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଵ,଴ସ∙ୡ୭ୱ ሺଷ଴ሻ+଻,ଽଽ−ସ,଼଴ሻଶହ,଼ସమ∙ୡ୭ୱమሺଷ଴ሻ = Ͳ,͸ͻ, 

 

ɝɞɟ a − ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ: 
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b୮ = ʹ,ͷ ∙ hˍ˓ + ͵,͹ ∙ h˓ = ʹ,ͷ ∙ Ͷ,ʹͷ + ͵,͹ ∙ ͳʹ,Ͷͳ = ͷͶ,͸ͳ ˏ. (6.66) 

 

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 ɢ ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. ɉɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 

 

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

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ = ʜʞʢ ߘ − ˇˑ˒ ߘ = ʹͲͲ − (ͳͷͲ − ሺʹ + ʹሻ) = ͷͶ ˏ. (6.67) 

 

Ɍɚɤ ɤɚɤ ɧɚɲɚ ɩɥɨɬɢɧɚ ɹɜɥɹɟɬɫɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɨɣ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɬɨ ɟɟ ɧɭɠɧɨ ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ 
ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 
ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ 
ɇɉɍ. Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 
0,67÷0,7, ɚ ɩɪɢ ɨɰɟɧɤɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɜɟɥɢɱɢɧɭ ɡɚɥɨɠɟɧɢɹ ɦɨɠɧɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

 ʑ = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͷͶ = ͵͹,ͺ ˏ. (6.68) 

 

6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 30 ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 
ɲɜɵ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,2 ɫɦ. 

 

6.3.3 Ȼɵɤɢ 

 

Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɛɵɤɨɜ. Ɍɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ. 
Ɍɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 1,2 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 
ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. Ɋɚɡɦɟɪɵ ɩɚɡɨɜ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 1,2 ɦ ɢ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ 1,2 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. Ɋɚɡɪɟɡ ɛɵɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 6.4. 
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6.3.4 ɍɫɬɨɢ 

 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ 
ɡɞɚɧɢɹ Ƚɗɋ ɧɚɡɧɚɱɚɟɦ ɪɚɡɞɟɥɶɧɵɣ 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. 

 

6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

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 dˇ˓ =Ͷ,Ͳ ˏ, ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 dˇ˓ ൒ ୌౚஓ౤୍ˍ˓ ; (6.69) 

 Ͷ,Ͳ ൒ ସ଼,଻଺∙ଵ,ଶହଶହ ; 

 Ͷ,Ͳ ൒ ʹ,ͶͶ, 

 

ɝɞɟ Hୢ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; ɀ୬ = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; Iˍ˓ = 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 ɩɨ ɜɵɫɨɬɟ 
ɧɚ ɨɬɦɟɬɤɚɯ 150,00 ɢ 185,50. ȼ ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɤɚɤ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ ɲɜɨɜ, ɭɫɬɚɧɨɜɤɢ ɄɂȺ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɨɫɦɨɬɪɚ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɛɟɬɨɧɚ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɨɜ, ɫɛɨɪɚ ɞɪɟɧɚɠɧɵɯ ɜɨɞ 
ɢ ɢɡɦɟɪɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ, 
ɞɪɟɧɚɠɧɚɹ – 3,0x3,5 ɦ. 

 

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 
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ɩɭɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɭɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɨɬɨɤɚ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɢ ɧɚɤɥɨɧɧɵɣ ɞɪɟɧɚɠ ɞɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ 
ɜɨɞɵ. 

 

6.4.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

 Hୢ = ∇ʜʞʢ − ʢʜʐ୫୧୬ = ʹͲͲ,ͲͲ − ͳͷͳ,ʹͶ = Ͷͺ,͹͸ ˏ; (6.71) 

 Hୟୱ = Ͳ,͵ ∙ Hୢ = Ͳ,͵ ∙ Ͷͺ,͹͸ = ͳͶ,͸͵ ˏ; (6.72) 

 Hୢ୰ = Ͳ,Ͳͷ ∙ Hୢ = Ͳ,Ͳͷ ∙ Ͷͺ,͹͸ = ʹ,ͶͶ ˏ. (6.73) 

 

6.4.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 

 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ: 
 hˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ hˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ʹͶ,͵ͺ = Ͳ,ͷ ∙ ʹͶ,͵ͺ = ͳʹ,ͳͻ ˏ; 

(6.74) 

 

 hˊ˃˅ = Ͳ,ͷ ∙ Hmax = Ͳ,ͷ ∙ Ͷͺ,͹͸ = ʹͶ,͵ͺ ɦ. (6.75) 

 

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 
2,5 ɦ. 

 

6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɰɟɧɬɪɚ ɦɚɫɫ G˒ˎ ˋ G˄ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 

 S˒ˎ = ͳͲͶͶ,ͺ ˏଶ;  S˄ = ͳ͸ʹͲ,ͷ ˏଶ. 

 

ȼɟɫ 1 ɩ.ɦ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
 G˒ˎ = ୗ˒ˎ∙ୠ∙୥∙஡˄ୠ+ஔ˄ = ଵ଴ସସ,଼ ∙ହ,ହ∙ଽ,଼ଵ∙ଶସ଴଴ହ,ହ+ଷ = ͳͷͻͳ͸,ͷͶ͸ ˍʜ/ˏ, (6.76) 

 

ɝɞɟ S˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; b − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ρ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; Ɂ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
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ȼɟɫ ɛɵɤɚ: 
 G˄ = ୗ˄∙ஔ˄∙୥∙஡˄ୠ+ஔ˄ = ଵ଺ଶ଴,ହ ∙ଷ∙ଽ,଼ଵ∙ଶସ଴଴ହ,ହ+ଷ = ͳ͵Ͷ͸ͷ,ͻͻͷͺ ˍʜ/ˏ. (6.77) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 Qˊ ≈ Ͳ,Ͳͷͷ ∙ f ∙ √f ∙ g = Ͳ,Ͳͷͷ ∙ Ͷ͸,ͺ ∙ √Ͷ͸,ͺ ∙ ͻ,ͺͳ ≈ ͳ͹ʹ,͹ ˍʜ, (6.78) 

 

ɝɞɟ f − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 f = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b; (6.79) 

   f = ሺʹͲʹ,ͲͲ − ͳͻͶ + Ͳ,ͷሻ ∙ ͷ,ͷ = Ͷ͸,ͺ ˏଶ. 

 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɦ ɤ 1 ɩ.ɦ: 
 q˓˃˔˚ˊ = ୕ˊୠ+ஔ˄ = ଵ଻ଶ,଻ ହ,ହ+ଷ = ʹͲ,͵ ˍʜ/ˏ. (6.80) 

 

6.5.2 Ɋɚɫɱёɬɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 T˅ = ஡౭୥୦భమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହସమଶ = ͳͶ͵Ͳʹ,ͻͺ ˍʜ/ˏ; (6.81) 

 hଵ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͲͲ,ͲͲ − ͳͶ͸,ͲͲ = ͷͶ ˏ. (6.82) 

 

ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 Tː = ஡౭୥୦మమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହ,ଶସ మଶ = ͳ͵Ͷ,͸͹ͻ ˍʜ/ˏ; (6.83) 

 hଶ = ∇ʜʐ୫୧୬ − ∇ʞʝʓ = ͳͷͳ,ʹͶ − ͳͶ͸,ͲͲ = ͷ,ʹͶ ˏ, (6.84) 

 

ɝɞɟ ∇ʜʐ୫୧୬ = ͳͷͳ,ʹͶ − ˖˓ˑ˅ˈː˟ ˅ˑˇ˞ ˅ ʜʐ ˒˓ˋ Q˔˃ː. 

 

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: 
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W˅ˊ˅ = ρ୵ ∙ g ∙ ܵˠ˒; (6.85) 

 W˅ˊ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͻͺ = ͳͻͶ͵,Ͳͺ͸ ˍʜ/ˏ. 

 

6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ȽɌɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɜɟɞɟɧɧɵɟ ɤ 
ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ Hୢ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɨɫɢ ɰɟɦ. ɡɚɜɟɫɵ Hୟୱ ɢ ɞɪɟɧɚɠɚ Hୢ୰ 

ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ 
ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ …[]. 

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

 S˗ = ʹͲ͹,ʹ ˏଶ. (6.89) 

 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 W˗ = ρ୵ ∙ g ∙ S˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͲ͹,ʹ = ʹͲ͵ʹ,ͻͷ͵ ˍʜ/ˏ. (6.90) 

 

6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 pː = ɀː ∙ hː ∙ tgଶ ቀͶͷ − φଶː ቁ = ͳͲ ∙ ʹ ∙ tgଶ ቀͶͷ − ଶ଴ଶ ቁ = ͻ,ͺͳ ˍʜ/ˏଶ, (6.91) 

 

ɝɞɟ ɀː − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ሺͻ ÷ ͳ͵ሻ ˍʜ/ˏଷ, 

ɩɪɢɧɢɦɚɟɦ  ɀː = ͳͲ ˍʜ/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.: 
 Eː = ୮ː୦ːଶ = ଽ,଼ଵ∙ଶଶ = ͻ,ͺͳ ˍʜ/ˏ. (6.92) 

 

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 pː, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ: 

 pʏ.ˆ˓′ = ɀːhːtgଶ ቀͶͷ − φˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ tg ቀͶͷ − φˆ˓ଶ ቁ; (6.93) 

 pʏ.ˆ˓′ = ͳͲ ∙ ʹ ∙ tgଶ ቀͶͷ − ସହଶ ቁ − ʹ ∙ ͳͷ ∙ tg ቀͶͷ − ଷଶଶ ቁ = −ͺ,ͻͻ ˍʜ/ˏଶ; 
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 pʏ.ˆ˓′′ = ሺɀːhː+ɀ˅ˊ˅ ˆ˓hˆ˓ሻ ∙ tgଶ ቀͶͷ − φˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ tg ቀͶͷ − φˆ˓ଶ ቁ; (6.94) 

 pʏ.ˆ˓′′ = ሺͳͲ ∙ ʹ + ͳ͸,͸Ͷ ∙ ͳሻ ∙ tgଶ (Ͷͷ − Ͷͷʹ) − ʹ ∙ ͳͷ ∙ tg (Ͷͷ − Ͷͷʹ) =   = ʹ,Ͷʹ ˍʜ/ˏଶ; 

 ɀ˅ˊ˅ ˆ˓ = ɀ଴ − ሺͳ − n଴ሻɀ୵ = ʹͶ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͸,͸Ͷ ˍʜˏయ, (6.95) 

 

ɝɞɟ ˔ − ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɞɥɹ ɢɡɜɟɫɬɧɹɤɚ ˔ = ͳͷ ɤɉɚ; ɀ଴ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 24 ɤɇ/ˏଷ; n଴ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 0,25; ɀ୵ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; hˆ˓ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 1 ɦ; φˆ˓ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 45°, ɢɫɯɨɞɹ ɢɡ ɨɫɧɨɜɚɧɢɹ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. 

ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
 

Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɨ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɡɧɚɱɢɬ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 
ɝɪɭɧɬɚ ɧɚ ȽɌɋ ɨɬɫɭɬɫɬɜɭɟɬ. 

 E˃ˍ˕ = Sˠ˒ = Ͳ ˍʜ/ˏ. (6.96) 

 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

 pʞ.ˆ˓′ = ɀ˅ˊ˅ ˄ˈ˕ ∙ h˒ˎ ∙ tgଶ ቀͶͷ − φˆ˓ଶ ቁ; (6.97) 

 pʞ.ˆ˓′ = ʹͶ ∙ Ͳ ∙ tgଶ ቀͶͷ − ସହଶ ቁ = Ͳ ˍʜ/ˏଶ; 

 pʞ.ˆ˓′′ = ሺɀ˅ˊ˅ ˄ˈ˕h˒ˎ+ɀ˅ˊ˅ ˆ˓hˆ˓ሻ ∙ tgଶ ቀͶͷ − φˆ˓ଶ ቁ; (6.98) 

 pʞ.ˆ˓′′ = ሺʹͶ ∙ Ͳ + ͳ͸,͸Ͷ ∙ Ͷሻ ∙ tgଶ ቀͶͷ − φˆ˓ଶ ቁ = ͳͳ,Ͷʹ;                  

 E˒˃˔˔ = ୮ʞ.ˆ˓′′∙୦ˆ˓ଶ = ଵଵ,ସଶ∙ସଶ = ʹʹ,ͺͶ ˍʜ/ˏ. (6.99) 
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6.5.6 Ɋɚɫɱёɬ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. W˅ˑˎː = Ͳ,ͷ ∙ ρ˅ ∙ g ∙ hଵ% ∙ ቀλ̅ౚ஠ + ୦బଶ ቁ; (6.99) 

 W˅ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,͹ ∙ ቀଵ଼,ଽ଼ଷ,ଵସ + ଴,ସ଼ଶ ቁ = ͷʹ,Ͷ ˍʜ,  
 

ɝɞɟ  hଵ% − ɜɵɫɨɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ɉ̅ୢ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; h଴ − ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ. 
 h଴ = ஠∙୦మభ%λ̅ౚ = ଷ,ଵସ⋅ଵ,଻మଵ଼,ଽ଼ = Ͳ,Ͷͺ ˏ. (6.100) 

 

ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 yୡ = λ̅ౚଶ∙஠ − ଷ଼ ∙ hଵ% = ଵଶ,଼଻ଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,ʹͶ = ʹ,͵ͺ ˏ. (6.101) 

 

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 Ɋɚɫɱёɬ 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 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ 
ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCad. 
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Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɫɢɥɵ 𝛄𝐟 ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

Tɜ 1 ĺ 14302,98 18,00 257453,64 

Ɍɧ 1 ĸ 134,68 -1,75 -235,69 

Gɛ 0,95 Ļ 12792,70 -7,46 -95433,51 

Gɩɥ 0,95 Ļ 15120,72 -5,19 -78476,53 

Wɜɡɜ 1 Ĺ 1943,09 0 0 

Wɮ 1 Ĺ 2032,95 13,5 27444,88 

Eɧ 1,2 ĺ 11,77 4,67 54,95 

Eɩɧ 0,8 ĸ 18,27 -1,33 -24,3 

Wɜɨɥɧ 1 ĺ 52,40 50,09 2624,52 

qɡ 0,9 Ļ 18,26 -14,5 -264,79 

  ΣĻĹ 23955,6 Σ 113143,2 

 

Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 

 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୳୷ = − ୒B౤ + ଺∙∑ ୑Bమ౤ = − ଶଷଽହହ,଺ ଷ଺,ଵ଼ + ଺∙ଵଵଷଵସଷ,ଵ଻ଷ଺,ଵ଼మ = −ͳͶ͵,ͷ ˍʜ/ˏଶ, (6.103) 

 

ɝɞɟ N − ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ, N = ʹ͵ͻͷͷ,͸ ˍʜ; M − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ, M = ͳͳ͵ͳͶ͵,ʹ ˍʜ ∙ˏ; B୬ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

 σ୳୶ = σ୳୷ ∙ mଶ୳ − ɀ୵ ∙ H୳ୢ ∙ ሺͳ − mଶ୳ሻ = = −ͳͶͳ,ͻ͵ ∙ Ͳଶ − ͻ,ͺͳ ∙ ͷͶ ∙ ሺͳ − Ͳଶሻ = −ͷ͵Ͳ,Ͳ; (6.104) 

 H୳ୢ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͲͲ − ͳͶ͸ = ͷͶ, (6.105) 

 

ɝɞɟ H୳ୢ − ɧɚɩɨɪ ɧɚɞ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ. 
 m ୳ = tg Ƚଵ = Ͳ, (6.106) 

 

ɝɞɟ Ƚଵ = Ͳ − ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ. 
 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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τ୳୶୷ = (ɀ୵ ∙ H୳ୢ + σ୳୷) ∙ m ୳; (6.107) 

 τ୳୶୷ = ሺͻ,ͺͳ ∙ ͷͶ − ͳͶͳ,ͻ͵ሻ ∙ Ͳ = Ͳ ˍʜ/ˏଶ. 

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 σ୳ଵ = σ୳୷ ∙ ሺͳ + mଶ୳ሻ + ɀB ∙ H୳ୢ ∙ mଶ୳; (6.108) 

 σ୳ଵ = −ͳͶͳ,ͻ͵ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ͷͶ ∙ Ͳଶ = −ͳͶͳ,ͷ ˍʜ/ˏଶ;  

 σ୳ଷ = −ɀB ∙ H୳ୢ = −ͻ,ͺͳ ∙ ͷͶ = −ͷ͵Ͳ,Ͳ ˍʜ/ˏଶ. (6.109) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σ୲୷ = − ୒B౤ − ଺∙∑ ୑Bమ౤ = − ଶଷଽଷ଻,ସଷ଺,ଵ଼ − ଺∙ଵଵଷଷ଻଻,ସହଷ଺,ଵ଼మ = −ͳͳͺͲ,͹ ˍʜ/ˏଶ; (6.110) 

 σ୲୶ = σ୲୷ ∙ mଶ୲ − ɀB ∙ H୲ୢ ∙ ሺͳ − mଶ୲ሻ; (6.111) 

 σ୲୶ = −ͳͳͺͳ,͵ ∙ Ͳ,͸ͷଶ − ͻ,ͺͳ ∙ ͷ,ʹͶ ∙ ሺͳ − Ͳ,͸ͷଶሻ = −ͷʹ͹,͹ ˍʜ/ˏଶ; 

 H୲ୢ = ∇ʢʜʐ୫୧୬ − ∇ʞʝʓ = ͳͷͳ,ʹͶ − ͳͶ͸,ͲͲ = ͷ,ʹͶ ˏ, (6.112) 

 

ɝɞɟ H୲ୢ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ. 
 m ୲ = tg Ƚଶ = tg ͷ͹° = Ͳ,͸ͷ, (6.113) 

 

ɝɞɟ Ƚଶ − ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 τ୲୶୷ = −(ɀB ∙ H୲ୢ + σ୲୷) ∙ m ୲; (6.114) 

 τ୲୶୷ = −ሺͻ,ͺͳ ∙ ͷ,ʹͶ − ͳͳͺͳ,͵ሻ ∙ Ͳ,͸ͷ = ͹͵͵,Ͷ ˍʜ/ˏଶ. 

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 σ୲ଷ = −ɀB ∙ H୲ୢ = −ͻ,ͺͳ ∙ ͷ,ʹͶ = −ͷͳ,Ͷ ˍʜ/ˏଶ; (6.115) 

 σ୲ଵ = σ୲୷ ∙ ሺͳ + mଶ୲ሻ + ɀB ∙ H୲ୢ ∙ mଶ୲;  
 σ୲ଵ = −ͳͳͺͳ,͵ ∙ ሺͳ + Ͳ,͸ͷଶሻ + ͻ,ͺͳ ∙ ͷ,ʹͶ ∙ Ͳ,͸ͷଶ = − ͳ͸ͷ͸,Ͳ ˍʜ/ˏଶ. 

(3.116) 
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Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.3. 

Ɍɚɛɥɢɰɚ 6.3 – Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ σy σx txy σ1 σ3 

ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ -143,5 -530,0 0,00 -143,5 -530,0 

ɇɢɡɨɜɚɹ ɝɪɚɧɶ -1180,7 -527,7 733,4 -1657,0 -51,4 

 

6.6.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ɀ୬ ∙ ɀଵୡ ∙ |σଷ| ൑ ɀୡୢ ∙ Rୠ, (6.117) 

 

ɝɞɟ ɀ୬ = ͳ,ͳͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; |σଷ| = ͷ͵Ͳ,Ͳ ˍʜ/ˏଶ;  ɀଵୡ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ɀୡୢ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
 Rୠ ൒ ଵ,ଵହ∙ଵ∙ହଷ଴,଴଴,ଽହ . (6.118) 

 

ɉɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5, ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 
ɫɠɚɬɢɟ Rୠ  ൒ ͸Ͷͳ,ͷͻ ˍʜ/ˏଶ 

ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 σ୳୷ < Ͳ; (6.119) 

 −ͳͶ͵,ͷ < Ͳ. 

 

ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |σ୳୷| ൒ Ͳ,ʹͷ ∙ ɀB ∙ H୳ୢ; (6.120) 

 ͳͶ͵,ͷ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͷͶ;  

 ͳͶ͵,ͷ ˍʜˏమ ൒ ͳ͵ʹ,ͷͲ ˍʜ/ˏଶ.  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 
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6.6.3 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ. 

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

 ோ∙𝛾೎೏ி∙𝛾భ೎ ൒  ௡, (6.121)ߛ

 

ɝɞɟ ߛ௡ = ͳ,ͳͷ, − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; ߛଵ௖ = ͳ, − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ɀୡୢ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; R − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
 R = (G˒ˎ + G˄ − W˅ˊ˅ − W˗ + W˅ + Wː + qˊ) ∙ tgφ + E˒˃˔˔ ∙ ɀୡ + ˔ ∙ ω;     

(6.122) 

 R = ሺͳͷͳʹͲ,͹ʹ + ͳʹ͹ͻʹ,͹ − ͳͻͶ͵,ͳ − ʹͲ͵ʹ,ͻͷ + Ͳ + Ͳ + ͳͺ,ʹ͸ሻ ∙ Ͳ,͹ +ʹʹ,ͺͶ ∙ Ͳ,͹ +  ͳͷ ∙ ͵͸,ͳͺ = ͳ͹͹ͺͷͳʹͶ,Ͳ͹ ˍʜ/ˏ, 

  

ɝɞɟ tgφ = Ͳ,͹ − ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ˔ = ͳͷ ˍʜ/ˏଶ − ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɢɡɜɟɫɬɧɹɤɚ; ω = B˒ ∙ ͳ = ͵͸,ͳͺ ˏଶ − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.; ɀୡ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ, 
ɩɪɢɧɢɦɚɟɦ ɀୡ = Ͳ,͹. 

 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː. + ːܧ +  (6.123) ;˕ˍ˃ܧ

 

ܨ  = ͳͶ͵ͲʹͻͺͲ,Ͳ − ͳ͵Ͷ͸͹ͻ,ͷ͵ + ͷʹ͵ͻ͸,ͳ͹ + ͻ,ͺͳ − Ͳ = 

 = ͳͶʹʹͲ͹Ͳ͸,Ͷ͵ ˍʜ/ˏ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଵ଻଻଼ହଵଶସ,଴଻ ∙଴,ଽହଵସଶଶ଴଻଴଺,ସଷ ∙ଵ ൒ ͳ,ͳͷ; 

 ͳ,ͳͺͺ ൒ ͳ,ͳͷ. 

 

ɋɨɨɪɭɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

7.1 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ 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, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. ɉɪɨɜɟɪɤɚ 
ɡɧɚɧɢɣ ɩɪɚɜɢɥ, ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ, ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

Ʉɨɧɬɪɨɥɶ ɧɚɞ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ Ƚɗɋ 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 ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ:  

 ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ 
ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ 
ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ ɢ ɩɥɚɧɵ ɷɜɚɤɭɚɰɢɢ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 ɇɚɯɨɞɢɬɶɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɹ ɥɢɰɚɦ, ɧɟ ɢɦɟɸɳɢɦ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ ɥɢɰ ɡɚɩɪɟɳɚɟɬɫɹ. 

 ɍɫɬɪɨɣɫɬɜɨ ɢ ɫɨɞɟɪɠɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ. 

 ȼɫɟ ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ, ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɤɚɤ ɜɧɭɬɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɬɚɤ ɢ ɫɧɚɪɭɠɢ ɧɚ ɩɪɢɦɵɤɚɸɳɟɣ ɤ 
ɧɢɦ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ, ɫɜɨɛɨɞɧɵ ɢ ɛɟɡɨɩɚɫɧɵ ɞɥɹ ɞɜɢɠɟɧɢɹ 
ɩɟɲɟɯɨɞɨɜ ɢ ɬɪɚɧɫɩɨɪɬɚ. Ɂɚɝɪɨɦɨɠɞɟɧɢɟ ɩɪɨɯɨɞɨɜ ɢ ɩɪɨɟɡɞɨɜ ɢɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜ ɡɚɩɪɟɳɚɟɬɫɹ. ɉɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ, 
ɩɟɪɟɯɨɞɵ, ɚ ɬɚɤɠɟ ɥɟɫɬɧɢɰɵ, ɩɥɨɳɚɞɤɢ ɢ ɩɟɪɢɥɚ ɤ ɧɢɦ ɫɥɟɞɭɟɬ ɜɫɟɝɞɚ ɫɨɞɟɪɠɚɬɶ 
ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɱɢɫɬɨɬɟ, ɚ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ - 

ɨɱɢɳɚɬɶ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ ɢ ɩɨɫɵɩɚɬɶ ɩɟɫɤɨɦ. 
 ɇɚ ɤɚɠɞɨɦ ɩɪɟɞɩɪɢɹɬɢɢ (ɜ ɰɟɯɟ, ɧɚ ɭɱɚɫɬɤɟ) ɞɨɥɠɟɧ ɢɦɟɬɶɫɹ ɩɥɚɧ ɫ 

ɭɤɚɡɚɧɢɟɦ ɧɚ ɧɟɦ ɪɟɦɨɧɬɧɵɯ ɩɥɨɳɚɞɨɤ ɢ ɞɨɩɭɫɬɢɦɵɯ ɧɚ ɧɢɯ ɧɚɝɪɭɡɨɤ. ȼ ɰɟɯɚɯ 
(ɧɚ ɭɱɚɫɬɤɚɯ) ɞɨɥɠɧɵ ɛɵɬɶ ɱɟɬɤɨ ɨɛɨɡɧɚɱɟɧɵ ɝɪɚɧɢɰɵ ɩɥɨɳɚɞɨɤ, ɚ ɧɚ ɬɚɛɥɢɱɤɚɯ 
ɭɤɚɡɚɧɵ ɞɨɩɭɫɬɢɦɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɧɢɯ. 

 ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɚɩɬɟɱɤɢ, 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɟ ɩɟɪɟɜɹɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɦɟɞɢɤɚɦɟɧɬɚɦɢ. Ⱥɩɬɟɱɤɢ 
ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ ɢ ɩɨɪɹɞɤɟ, ɚ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɞɢɤɚɦɟɧɬɨɜ - 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɨɩɨɥɧɹɬɶɫɹ. ȼ ɚɩɬɟɱɤɟ ɞɨɥɠɟɧ ɛɵɬɶ ɫɩɢɫɨɤ ɧɟɨɛɯɨɞɢɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɞɢɤɚɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɭɤɚɡɚɧɢɹ ɩɨ ɢɯ ɩɪɢɦɟɧɟɧɢɸ. 
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 ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɩɥɚɤɚɬɵ, 
ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɢ ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ 
ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ.  

 ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɭɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 

 Ⱦɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 

 Ⱦɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ ɜ 
ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɡɧɚɧɢɣ 
ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, 
ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 

 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 
ɦɟɫɬɚɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

 ɉɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ; 

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

 ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɨɣ, 
ɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 

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

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

 Ⱦɨ 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; 

 ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 Ⱦɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 
ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ ɢ 
ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 

ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 

 ɍɱɟɬ 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); 

 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɟɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ. 

 

7.1.1 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ 

 

ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ 
ɧɚ ɭɪɨɜɧɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɵɪɚɠɚɸɳɟɟɫɹ ɤɚɤ ɜ ɫɧɢɠɟɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɢ ɪɢɫɤɨɜ, ɬɚɤ ɢ ɜ ɩɨɜɵɲɟɧɢɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɡɧɚɧɨ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ, 
ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɢ ɪɚɛɨɬɧɢɤɚɦɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɪɚɡɪɚɛɨɬɚɧɵ 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ Ɉɪɝɚɧɢɡɚɰɢɟɣ Ɍɪɭɞɚ (ɆɈɌ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɨɛɳɟɩɪɢɡɧɚɧɧɵɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɧɚ ɨɫɧɨɜɟ 
ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɩɨɞɯɨɞɚ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɵ ɜɯɨɞɹɳɢɦɢ ɜ ɆɈɌ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɬɪɟɯ ɫɬɨɪɨɧ ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɯ ɨɬɧɨɲɟɧɢɣ ɢ ɞɪɭɝɢɯ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. ɗɬɨɬ ɬɪɟɯɫɬɨɪɨɧɧɢɣ ɩɨɞɯɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɢɥɭ, 
ɝɢɛɤɨɫɬɶ ɢ ɧɚɞɥɟɠɚɳɭɸ ɨɫɧɨɜɭ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɬɚɛɢɥɶɧɨɣ ɤɭɥɶɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. Ⱦɨɛɪɨɜɨɥɶɧɨ ɩɪɢɧɢɦɚɟɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ 
ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɨɬɪɚɠɚɸɬ ɰɟɧɧɨɫɬɢ ɢ ɫɪɟɞɫɬɜɚ ɆɈɌ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢɤɨɜ. 

ɇɚ ɪɚɛɨɬɨɞɚɬɟɥɹ ɜɨɡɥɚɝɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ 
ɨɛɹɡɚɧɧɨɫɬɶ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ 
ɜ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɋɍɈɌ ɹɜɥɹɟɬɫɹ ɩɨɞɫɢɫɬɟɦɨɣ ɜ ɨɛɳɟɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 
ɜ ɮɢɥɢɚɥɟ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɧɟɧɢɹ ɪɹɞɚ ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɍɈɌ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, 
ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ, ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, 
ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ ɪɚɛɨɬɧɢɤɨɜ ɮɢɥɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ. 

ɋɍɈɌ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɫɬɜɨ: 
ɚ) ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ (ɫɨɝɥɚɫɧɨ 

ɲɬɚɬɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ), ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɥɟɧɢɟ ɨɛɹɡɚɧɧɨɫɬɟɣ ɢ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ; 
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ɛ) ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɋɍɈɌ ɢ ɤɨɧɬɪɨɥɶ ɡɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɪɚɛɨɬɵ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ; 

ɜ) ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜɤɥɸɱɚɸɳɟɣ ɥɨɤɚɥɶɧɵɟ ɧɨɪɦɚɬɢɜɧɵɟ 
ɚɤɬɵ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɋɍɈɌ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɟ ɢ ɤɨɧɬɪɨɥɶɧɨ-ɭɱɟɬɧɵɟ ɞɨɤɭɦɟɧɬɵ. 
ɋɨɡɞɚɧɢɟ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɍɈɌ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 

ɪɚɛɨɬɨɞɚɬɟɥɟɦ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɢɧɹɬɵɯ ɧɚ ɫɟɛɹ 
ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɦɟɠɞɭɧɚɪɨɞɧɵɯ, 
ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɚɯ ɢ ɪɭɤɨɜɨɞɫɬɜɚɯ, ɞɨɫɬɢɠɟɧɢɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ ɢ ɧɚɢɥɭɱɲɢɯ ɩɪɢɦɟɧɢɦɵɯ ɩɪɚɤɬɢɤ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɋɍɈɌ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɫɬɢɠɟɧɢɟ ɫɨɝɥɚɫɧɨ 

ɩɨɥɢɬɢɤɟ (ɫɬɪɚɬɟɝɢɢ) ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɨɠɢɞɚɟɦɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɨɛɥɚɫɬɢ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ 
ɫɟɛɹ: 

ɚ) ɩɨɫɬɨɹɧɧɨɟ ɭɥɭɱɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ; 
ɛ) ɫɨɛɥɸɞɟɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ ɧɨɪɦ; 
ɜ) ɞɨɫɬɢɠɟɧɢɟ ɰɟɥɟɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
ɋɍɈɌ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɰɟɥɹɯ ɢɫɤɥɸɱɟɧɢɹ ɢ (ɢɥɢ) ɦɢɧɢɦɢɡɚɰɢɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɢɫɤɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɭɤɚɡɚɧɧɵɦɢ 
ɪɢɫɤɚɦɢ (ɜɵɹɜɥɟɧɢɹ ɨɩɚɫɧɨɫɬɟɣ, ɨɰɟɧɤɢ ɭɪɨɜɧɟɣ ɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɟɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɢɫɤɨɜ), ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɪɚɛɨɬɨɞɚɬɟɥɹ 
(ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ), ɫ ɭɱɟɬɨɦ ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ ɨɠɢɞɚɧɢɣ ɪɚɛɨɬɧɢɤɨɜ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ. 

ɉɨɥɨɠɟɧɢɹ ɋɍɈɌ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɭ 
ɪɚɛɨɬɨɞɚɬɟɥɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɭɞɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. ȼ ɪɚɦɤɚɯ ɋɍɈɌ ɭɱɢɬɵɜɚɟɬɫɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɜɫɟɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, 
ɜɨ ɜɫɟɯ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ (ɮɢɥɢɚɥɚɯ, ɨɛɨɫɨɛɥɟɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ, 
ɬɟɪɪɢɬɨɪɢɹɯ, ɡɞɚɧɢɹɯ, ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɚɯ) ɪɚɛɨɬɨɞɚɬɟɥɹ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɟɝɨ ɜɟɞɟɧɢɢ. 

ɐɟɥɶ ɜɧɟɞɪɟɧɢɹ ɋɍɈɌ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɡɞɨɪɨɜɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɫɨɡɞɚɧɢɟ 
ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ 
ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

 

7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ ɧɚ ɥɸɞɟɣ. ȼɫɟ 
ɪɚɛɨɬɧɢɤɢ ɧɚ Ƚɗɋ ɨɛɹɡɚɧɵ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
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ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɨɛɥɸɞɚɹ 
ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. Ɋɚɛɨɱɢɟ 
ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ: 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ), ɞɨɥɠɧɨɫɬɧɵɦɢ, ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɨ 
ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜ 
ɤɨɬɨɪɵɯ ɨɧɢ ɪɚɡɦɟɳɟɧɵ, ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼɫɟ ɨɛɴɟɤɬɵ ɧɚ Ƚɗɋ ɨɫɧɚɳɚɸɬɫɹ 
ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɜɟɞɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ, ɧɚɥɚɞɨɱɧɵɯ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 
ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɉɨɬɪɟɛɢɬɟɥɹ ɫɬɨɪɨɧɧɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɨɜɦɟɫɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɝɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɨɜɨɞɹɳɢɯ ɷɬɢ ɪɚɛɨɬɵ, ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɤɜɚɥɢɮɢɤɚɰɢɸ ɫɜɨɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɨɛɥɸɞɟɧɢɟ ɢɦ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɚ 
ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɧɚ ɫɜɨɢɯ 
ɭɱɚɫɬɤɚɯ ɪɚɛɨɬɵ. 

 Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ Ƚɗɋ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɞɚɬɱɢɤɢ. ɇɟɨɛɯɨɞɢɦɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɚɥɢɱɢɟ, ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɩɪɨɜɟɪɨɤ ɢ ɢɫɩɵɬɚɧɢɣ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɚ. Ⱦɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɚɯ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɤɚɛɟɥɶɧɵɯ ɫɟɤɰɢɣ, 
ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɚɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɚɜɢɥɚɦɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɊȾ 
153−34.0−03−301−00 ȼɉɉȻ 01-02-95*). 

ɋɨɝɥɚɫɧɨ ɊȾ 153−34.0−03−301−00 ȼɉɉȻ 01-02-95* ɪɭɤɨɜɨɞɢɬɟɥɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ: 

Ɉɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ ɜɫɟɦɢ 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦɢ (ɂɌɊ), ɪɚɛɨɱɢɦɢ ɢ ɫɥɭɠɚɳɢɦɢ; 

ɋɨɡɞɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɤɨɦɢɫɫɢɸ ɢ ɞɨɛɪɨɜɨɥɶɧɵɟ ɩɨɠɚɪɧɵɟ 
ɮɨɪɦɢɪɨɜɚɧɢɹ (ȾɉɎ), ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɪɟɝɭɥɹɪɧɭɸ ɪɚɛɨɬɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɨɥɨɠɟɧɢɹɦɢ; 

Ɉɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ 
ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫ ɜɵɞɟɥɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ 
ɚɫɫɢɝɧɨɜɚɧɢɣ ɧɚ ɭɬɜɟɪɠɞɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ; 
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ɍɫɬɚɧɨɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ 
ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɰɟɯɚɯ, ɥɚɛɨɪɚɬɨɪɢɹɯ, 
ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɚɯ ɢ ɬ.ɩ.), ɚ ɬɚɤɠɟ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ; 

Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɤɪɟɬɧɵɣ ɩɨɪɹɞɨɤ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɢ 
ɞɪɭɝɢɯ ɨɝɧɟɨɩɚɫɧɵɯ ɪɚɛɨɬ ɩɪɢ ɪɟɦɨɧɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ ɩɟɪɫɨɧɚɥɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, 
ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɫɜɹɡɢ ɢ ɞɪɭɝɢɯ ɫɢɫɬɟɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ. ɉɪɢɧɢɦɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 

ɇɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɝɪɚɧɢɱɢɬɶ ɡɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɦɟɠɞɭ ɰɟɯɚɦɢ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɞɡɨɪɚ ɪɚɛɨɬɧɢɤɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ 
ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ, ɪɟɦɨɧɬɨɦ ɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɭɫɬɚɧɨɜɨɤ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ 
ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ; 

Ɍɚɛɥɢɱɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɮɚɦɢɥɢɢ ɢ ɞɨɥɠɧɨɫɬɢ ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ; 

ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɛɨɟɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɟɤɬɨɜɨɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ 
ɆȼȾ ɊɎ ɢ ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɨɠɚɪɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɣ ɨɛɴɟɤɬɚ ɢ ɩɪɢɧɢɦɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɤ ɭɥɭɱɲɟɧɢɸ ɢɯ ɪɚɛɨɬɵ; 

Ɉɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɢɡɥɨɠɟɧɧɵɯ ɜ 
ɞɟɣɫɬɜɭɸɳɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɚɯ, "ɉɪɚɜɢɥɚɯ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ" (ɞɚɥɟɟ - ɉɌɗ), "ɉɪɚɜɢɥɚɯ 
ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ" (ɉɍɗ), ɜ ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɚɯ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɨɬɪɚɫɥɢ, ɜ ɩɪɟɞɩɢɫɚɧɢɹɯ Ɋɉ "ɗɧɟɪɝɨɬɟɯɧɚɞɡɨɪ" ɢ ɨɪɝɚɧɨɜ ɩɨɠɚɪɧɨɣ 
ɨɯɪɚɧɵ ɆȼȾ Ɋɨɫɫɢɢ ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

Ɉ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɧɚ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɫɨɨɛɳɚɬɶ ɜ 
ɜɵɲɟɫɬɨɹɳɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɧɚɡɧɚɱɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ "ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ 
ɪɚɫɫɥɟɞɨɜɚɧɢɸ ɢ ɭɱɟɬɭ ɩɨɠɚɪɨɜ, ɩɪɨɢɫɲɟɞɲɢɯ ɧɚ ɨɛɴɟɤɬɚɯ ɷɧɟɪɝɟɬɢɤɢ" 
ɫɩɟɰɢɚɥɶɧɭɸ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ; 

Ɉɩɪɟɞɟɥɢɬɶ ɩɨɪɹɞɨɤ ɜɵɞɚɱɢ ɩɢɫɶɦɟɧɧɨɝɨ ɞɨɩɭɫɤɚ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ ɩɨɠɚɪɧɨɣ 
ɨɯɪɚɧɵ; 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɰɟɯɨɜ, 
ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɷɬɢɯ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɢɫɩɨɥɧɹɸɳɢɯ ɢɯ 
ɨɛɹɡɚɧɧɨɫɬɢ. 
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Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɱɚɥɶɧɢɤɢ 
ɰɟɯɨɜ, ɩɨɞɫɬɚɧɰɢɣ, ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɬ.ɩ., ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ 
ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

Ɉɛɟɫɩɟɱɢɬɶ ɧɚ ɜɜɟɪɟɧɧɵɯ ɢɦ ɭɱɚɫɬɤɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɛɥɸɞɟɧɢɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɩɨɜɵɲɚɸɳɢɯ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

Ɉɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɩɪɨɟɤɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ. ɇɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ 
ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 

Ɉɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɩɨ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ; 

Ɉɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɰɟɯɚ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ. ɍɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɭɛɨɪɤɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɩɨɦɟɳɟɧɢɣ, ɚ ɬɚɤɠɟ 
ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɫɟɬɢ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɞɟɠɭɪɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ, ɫɢɫɬɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɧɟɩɪɟɪɵɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ; 

ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɚɯ, 
ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ 
ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, 
ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ 
ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ ɞɥɹ ɤɚɠɞɨɝɨ ɰɟɯɚ, ɥɚɛɨɪɚɬɨɪɢɢ, 
ɦɚɫɬɟɪɫɤɨɣ, ɫɤɥɚɞɚ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɤɪɟɬɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɜɵɜɟɲɢɜɚɟɬɫɹ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ; 

ɂɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɫɦɚɬɪɢɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɚɧɚɥɢɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɩɨɪɹɠɟɧɢɣ 
ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɯɨɡɹɣɫɬɜɨɦ ɨɬɪɚɫɥɢ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɫɦɟɧɟ ɩɟɪɜɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ, ɧɨ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 3 ɝɨɞɚ; 

ɇɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɡɧɚɤɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɇɉȻ 160-97 "ɐɜɟɬɚ ɫɢɝɧɚɥɶɧɵɟ. Ɂɧɚɤɢ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɢɞɵ, ɪɚɡɦɟɪɵ, ɨɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ"; 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ 
ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, 
ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
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ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ 
ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɟɝɨ ɥɢɤɜɢɞɚɰɢɢ ɢɦɟɸɳɢɦɢɫɹ 
ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɉɪɢ ɧɚɪɭɲɟɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɪɚɛɨɬɵ, ɜ ɞɪɭɝɢɯ 
ɦɟɫɬɚɯ ɰɟɯɚ ɢɥɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟ ɩɨ ɩɪɹɦɨɦɭ ɧɚɡɧɚɱɟɧɢɸ 
ɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ 
ɭɤɚɡɚɬɶ ɨɛ ɷɬɨɦ ɧɚɪɭɲɢɬɟɥɸ ɢ ɫɨɨɛɳɢɬɶ ɥɢɰɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɢɥɢ ɪɭɤɨɜɨɞɢɬɟɥɸ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɟɪɫɨɧɚɥ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ ɧɟɫɟɬ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɢ 
ɫɬɪɨɹɳɢɯɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɨɝɥɚɫɧɨ "ɉɨɥɨɠɟɧɢɸ ɨɛ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ". 

Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɞɟɣɫɬɜɢɹ ɢɥɢ ɛɟɡɞɟɣɫɬɜɢɹ ɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

ɇɚ ɜɫɟɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɨɪɝɚɧɢɡɚɰɢɹɯ ɞɨɥɠɧɚ ɩɪɢɦɟɧɹɬɶɫɹ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɚɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɩɪɨɞɭɤɰɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɦɚɬɟɪɢɚɥɵ ɢ ɜɟɳɟɫɬɜɚ, ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɨɣ. 

ȼ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɜɥɟɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɧɚ ɷɬɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ 
ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ. 

ɉɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ ɧɚɡɧɚɱɚɸɬɫɹ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɫɨɫɬɚɜɟ: ɝɥɚɜɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ 
(ɩɪɟɞɫɟɞɚɬɟɥɶ), ɧɚɱɚɥɶɧɢɤɚ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ (ɩɪɢ ɟɟ ɧɚɥɢɱɢɢ), ɧɚɱɚɥɶɧɢɤɨɜ 
ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ, ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɜɨɞɨɫɧɚɛɠɟɧɢɸ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɭɫɬɚɧɨɜɤɚɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɥɢɰ ɩɨ ɭɫɦɨɬɪɟɧɢɸ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɜɨɸ ɪɚɛɨɬɭ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ "ɉɨɥɨɠɟɧɢɟɦ ɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɦɢɫɫɢɹɯ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ". 

Ɍɟɪɪɢɬɨɪɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ 
ɜ ɱɢɫɬɨɬɟ, ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɝɨɪɚɟɦɵɯ ɨɬɯɨɞɨɜ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɟɡɞɵ ɜɨɤɪɭɝ 
ɡɞɚɧɢɣ ɢ ɞɨɪɨɝɢ. 

ȼɫɹ ɬɟɪɪɢɬɨɪɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɚɩɢɬɚɥɶɧɨɟ 
ɨɝɪɚɠɞɟɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤɠɟ ɧɚɪɭɠɧɨɟ 
ɨɫɜɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 

ȼɫɟ ɩɪɨɟɡɞɧɵɟ ɞɨɪɨɝɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
ɉɨɞɴɟɡɞɵ ɤ ɩɨɠɚɪɧɵɦ ɝɢɞɪɚɧɬɚɦ, ɤ ɜɨɞɨɟɦɚɦ ɢ ɞɪɭɝɢɦ ɢɫɬɨɱɧɢɤɚɦ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ (ɩɪɭɞɵ, ɝɪɚɞɢɪɧɢ, ɤɚɧɚɥɵ ɢ ɬ.ɩ.), ɨɛɨɪɭɞɨɜɚɧɧɵɦ ɫɩɟɰɢɚɥɶɧɵɦɢ 
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ɩɥɨɳɚɞɤɚɦɢ (ɩɢɪɫɚɦɢ), ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨ ɫɜɨɛɨɞɧɵɦɢ, ɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ ɢ ɧɚɥɟɞɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɪɨɠɧɵɟ 
ɡɧɚɤɢ ɢ ɩɨɹɫɧɹɸɳɢɟ ɧɚɞɩɢɫɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 
ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɦɟɫɬɚɯ ɫɭɠɟɧɢɹ ɩɪɨɟɡɞɧɵɯ ɞɨɪɨɝ, ɩɨɞ 
ɚɪɤɚɦɢ ɢ ɜ ɦɟɫɬɚɯ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɩɨ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɥɚɧɭ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɂɚɤɪɵɬɢɟ ɨɬɞɟɥɶɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ ɧɚ ɪɟɦɨɧɬ ɢɥɢ ɩɨ ɞɪɭɝɢɦ 
ɩɪɢɱɢɧɚɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɨ ɩɨɫɥɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɨɛɴɟɤɬɨɜɨɣ ɩɨɠɚɪɧɨɣ 
ɨɯɪɚɧɨɣ ɢ ɭɫɬɪɨɣɫɬɜɚ ɜɪɟɦɟɧɧɵɯ ɨɛɴɟɡɞɨɜ ɢɥɢ ɩɟɪɟɟɡɞɨɜ ɱɟɪɟɡ ɪɟɦɨɧɬɢɪɭɟɦɵɟ 
ɭɱɚɫɬɤɢ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ ɢ ɭɤɚɡɚɬɟɥɢ ɦɚɪɲɪɭɬɚ ɫɥɟɞɨɜɚɧɢɹ. 

Ɇɟɫɬɚ ɪɟɦɨɧɬɚ ɞɨɪɨɝ ɢɥɢ ɩɭɬɢ ɨɛɴɟɡɞɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɨɫɜɟɳɟɧɢɟ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ 
ɫ ɨɪɝɚɧɚɦɢ ɝɨɫɩɨɠɧɚɞɡɨɪɚ ɢɥɢ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɨɣ, ɢɦɟɸɳɟɣɫɹ ɧɚ ɨɛɴɟɤɬɟ, 
ɫɨɨɪɭɠɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɫɝɨɪɚɟɦɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫɨɨɪɭɠɟɧɢɣ ɞɟɣɫɬɜɭɸɳɟɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɡɦɟɳɟɧɢɟ ɧɚ ɟɝɨ 
ɬɟɪɪɢɬɨɪɢɢ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɣ, ɞɪɭɝɢɯ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɛɵɬɨɜɵɯ 
ɜɚɝɨɧɱɢɤɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ, ɩɪɢ 
ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɦɟɳɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɡɞɚɧɢɣ ɢ ɜɚɝɨɧɱɢɤɨɜ ɡɚ ɬɟɪɪɢɬɨɪɢɟɣ 
ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɪɭɝɢɯ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ, 
ɞɨɩɭɫɤɚɟɬɫɹ ɢɯ ɭɫɬɚɧɨɜɤɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɩɪɟɞɩɪɢɹɬɢɟɦ ɢ ɨɛɴɟɤɬɨɜɨɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɨɣ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɭɫɬɚɧɨɜɤɚ 
ɜɪɟɦɟɧɧɵɯ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɣ ɢ ɛɵɬɨɜɵɯ ɜɚɝɨɧɱɢɤɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɥɢɠɟ 30 
ɦ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɫɤɥɚɞɫɤɢɯ ɡɞɚɧɢɣ. 

Ɋɚɡɦɟɳɟɧɢɟ ɛɵɬɨɜɵɯ ɜɚɝɨɧɱɢɤɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɜɢɞɟ ɝɪɭɩɩ, ɧɟ ɛɨɥɟɟ 10 
ɜɚɝɨɧɱɢɤɨɜ ɜ ɤɚɠɞɨɣ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɪɚɛɨɬ ɜɚɝɨɧɱɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɛɪɚɧɵ ɫ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɛɵɬɨɜɵɯ ɜɚɝɨɧɱɢɤɨɜ ɜɧɭɬɪɢ ɡɞɚɧɢɣ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɫɤɚɲɢɜɚɬɶ 

ɢ ɜɵɜɨɡɢɬɶ ɬɪɚɜɭ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɟɧɢɟ ɜɵɫɭɲɟɧɧɨɣ ɬɪɚɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɩɥɨɳɚɞɤɟ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 100 ɦ). 
ɋɠɢɝɚɧɢɟ ɦɭɫɨɪɚ ɢ ɨɬɯɨɞɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɩɟɱɚɯ). 
Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɡɜɟɞɟɧɢɟ ɤɨɫɬɪɨɜ ɞɥɹ ɷɬɨɣ ɰɟɥɢ. 
ɉɪɨɟɡɞɵ ɜɧɭɬɪɢ ɨɛɴɟɤɬɨɜɵɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɜɨɛɨɞɧɵɦɢ ɞɥɹ ɩɪɨɟɡɞɚ ɩɨɠɚɪɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɦɟɬɶ ɫɩɥɨɲɧɵɟ ɧɚɫɬɢɥɵ ɧɚ 
ɭɪɨɜɧɟ ɝɨɥɨɜɨɤ ɪɟɥɶɫɨɜ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɚ ɨɛɴɟɤɬɟ ɩɟɪɜɵɣ ɡɚɦɟɬɢɜɲɢɣ ɨɱɚɝ ɩɨɠɚɪɚ 
ɞɨɥɠɟɧ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɧɚɱɚɥɶɧɢɤɭ ɫɦɟɧɵ ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɢɥɢ 
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ɪɭɤɨɜɨɞɫɬɜɭ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɫɜɹɡɢ - ɜ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ ɢ 
ɩɪɢɫɬɭɩɢɬɶ ɤ ɬɭɲɟɧɢɸ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɇɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɨ ɩɨɠɚɪɟ ɜ 
ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, ɪɭɤɨɜɨɞɫɬɜɭ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ (ɩɨ ɫɩɟɰɢɚɥɶɧɨɦɭ ɫɩɢɫɤɭ) ɢ 
ɞɢɫɩɟɬɱɟɪɭ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ⱦɨ ɩɪɢɛɵɬɢɹ ɩɨɞɪɚɡɞɟɥɟɧɢɣ Ƚɉɋ ɆȼȾ Ɋɨɫɫɢɢ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɚ (ɊɌɉ) ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɷɧɟɪɝɨɨɛɴɟɤɬɚ (ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ), ɤɨɬɨɪɵɣ ɨɛɹɡɚɧ ɨɪɝɚɧɢɡɨɜɚɬɶ: 

 ɭɞɚɥɟɧɢɟ ɫ ɦɟɫɬɚ ɩɨɠɚɪɚ ɜɫɟɯ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ; 
 ɭɫɬɚɧɨɜɥɟɧɢɟ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɜɨɡɦɨɠɧɵɟ ɩɭɬɢ ɟɝɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɨɜɵɯ ɨɱɚɝɨɜ ɝɨɪɟɧɢɹ (ɬɥɟɧɢɹ); 
 ɩɪɨɜɟɪɤɭ ɜɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚ ɜ 

ɫɥɭɱɚɟ ɨɬɤɚɡɚ - ɟɟ ɪɭɱɧɨɟ ɜɤɥɸɱɟɧɢɟ; 
 ɜɵɩɨɥɧɟɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 
 ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɩɟɪɫɨɧɚɥɨɦ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ; 
 ɜɫɬɪɟɱɭ ɩɨɞɪɚɡɞɟɥɟɧɢɣ Ƚɉɋ ɆȼȾ Ɋɨɫɫɢɢ ɥɢɰɨɦ, ɯɨɪɨɲɨ ɡɧɚɸɳɢɦ 

ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɞɜɢɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɦɟɫɬɚ 
ɡɚɡɟɦɥɟɧɢɹ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ. 

Ɉɬɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɡɨɧɟ ɩɨɠɚɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɠɭɪɧɵɦ 
ɩɟɪɫɨɧɚɥɨɦ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 

ɉɨɫɥɟ ɩɪɢɛɵɬɢɹ ɧɚ ɦɟɫɬɨ ɩɨɠɚɪɚ ɩɟɪɜɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɉɋ ɆȼȾ 
Ɋɨɫɫɢɢ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɹɜɥɹɟɬɫɹ ɫɬɚɪɲɢɣ ɧɚɱɚɥɶɧɢɤ ɷɬɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ. ɇɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɷɧɟɪɝɨɨɛɴɟɤɬɚ (ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ) ɩɪɢ ɩɟɪɟɞɚɱɟ ɟɦɭ ɪɭɤɨɜɨɞɫɬɜɚ ɬɭɲɟɧɢɟɦ ɩɨɠɚɪɚ ɞɨɥɠɟɧ 
ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨ ɩɪɢɧɹɬɵɯ ɦɟɪɚɯ ɢ ɨɪɝɚɧɢɡɨɜɚɬɶ ɞɚɥɶɧɟɣɲɢɟ ɞɟɣɫɬɜɢɹ 
ɩɟɪɫɨɧɚɥɚ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɊɌɉ. 

Ɋɟɲɟɧɢɟ ɨ ɩɨɞɚɱɟ ɨɝɧɟɬɭɲɚɳɢɯ ɫɪɟɞɫɬɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 

ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ (ɊɌɉ) ɢɦɟɟɬ ɩɪɚɜɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɬɭɲɟɧɢɸ 
ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɢɫɶɦɟɧɧɨɝɨ 
ɞɨɩɭɫɤɚ ɧɚ ɬɭɲɟɧɢɟ ɨɬ ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɢɧɫɬɪɭɤɬɚɠɚ ɥɢɱɧɨɝɨ 
ɫɨɫɬɚɜɚ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ. 
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7.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

7.3.1 ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

Ɍɨɤɤɢɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɋɚɯɚ (əɤɭɬɢɹ) ɧɚ ɪɟɤɟ 
Ɍɨɤɤɨ ɜ 100 ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɝɨɪɨɞɚ Ɉɥɟɤɦɢɧɫɤ. 

Ɋɟɤɚ ɛɟɪёɬ ɧɚɱɚɥɨ ɢɡ ɥɟɞɧɢɤɨɜɨɝɨ ɨɡɟɪɚ ɧɚ ɯɪɟɛɬɟ ɍɞɨɤɚɧ ɧɚ ɜɵɫɨɬɟ 1369 
ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. Ⱦɥɢɧɚ ɪɟɤɢ 446 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 23,1 ɬɵɫ. ɤɦ2 – 

ɤɪɭɩɧɟɣɲɢɣ ɩɪɢɬɨɤ ɑɚɪɵ ɩɨ ɞɥɢɧɟ ɢ ɩɥɨɳɚɞɢ ɛɚɫɫɟɣɧɚ. Ɋɟɱɧɚɹ ɫɟɬɶ ɧɟɫɤɨɥɶɤɨ 
ɚɫɢɦɦɟɬɪɢɱɧɚ: ɩɪɚɜɨɛɟɪɟɠɧɵɯ ɩɪɢɬɨɤɨɜ ɛɨɥɶɲɟ ɢ ɨɧɢ ɞɥɢɧɧɟɟ ɥɟɜɨɛɟɪɟɠɧɵɯ. 
ȼɤɥɸɱɚɟɬ 59 ɜɨɞɨɬɨɤɨɜ ɫ ɞɥɢɧɨɣ ɛɨɥɟɟ 10 ɤɦ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɩɪɢɬɨɤɢ: 
ɑɨɪɭɨɞɚ (145 ɤɦ), Ɍɨɪɝɨ (70 ɤɦ), Ɍɷɷɧɷ (177 ɤɦ) (ɩɪɚɜɵɟ); Ʉɟɛɟɤɬɟ (71 ɤɦ), 
ȼɟɪɯɧɹɹ Ⱦɠɟɝɟ (64 ɤɦ), ɍɥɚɯɚɧ-ɋɷɝɷɥɷɷɧɧɷɷɯ (68 ɤɦ) (ɥɟɜɵɟ). ȼ ɛɚɫɫɟɣɧɟ ɫɜɵɲɟ 
1700 ɨɡёɪ. 

Ȼɚɫɫɟɣɧ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ Ɉɥёɤɦɢɧɫɤɨ-ɑɚɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ. Ʉɥɢɦɚɬ 
ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɢ ɫɭɯɨɣ. Ɂɢɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ (ɫ ɨɤɬɹɛɪɹ ɩɨ ɚɩɪɟɥɶ) ɢ 
ɦɨɪɨɡɧɚɹ. ɋɪɟɞɧɹɹ ɹɧɜɚɪɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ -30°C ɞɨ -35°C. 
Ɇɟɠɫɟɡɨɧɧɵɟ ɩɟɪɢɨɞɵ (ɜɟɫɧɚ ɢ ɨɫɟɧɶ) ɨɱɟɧɶ ɤɨɪɨɬɤɢɟ. Ʌɟɬɨ ɬёɩɥɨɟ ɢ ɫɨɥɧɟɱɧɨɟ 
(ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɨɬ +12°ɋ ɜ ɝɨɪɚɯ ɞɨ +20°C ɜ ɞɨɥɢɧɟ ɪɟɤɢ). Ɉɫɚɞɤɨɜ 
ɜɵɩɚɞɚɟɬ ɨɬ 200 ɞɨ 300 ɦɦ ɜ ɝɨɞ. 

Ɋɭɫɥɨ ɪɟɤɢ ɡɚɧɢɦɚɟɬ ɧɚ ɞɧɢɳɟ ɥɟɞɧɢɤɨɜɨɣ ɞɨɥɢɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɩɨɥɨɝɢɦɢ ɝɨɪɚɦɢ. ȼ 362 ɤɦ ɨɬ ɭɫɬɶɹ ɪɟɤɚ ɜɫɬɭɩɚɟɬ ɜ ɩɪɟɞɟɥɵ ɫɪɚɜɧɢɬɟɥɶɧɨ ɭɡɤɨɣ 
ɢ ɝɥɭɛɨɤɨ ɜɪɟɡɚɧɧɨɣ ɞɨɥɢɧɵ. ɒɢɪɢɧɚ ɪɭɫɥɚ ɫɨɫɬɚɜɥɹɟɬ 50–300 ɦ. ȼɫɬɪɟɱɚɸɬɫɹ 
ɨɬɞɟɥɶɧɵɟ ɨɫɬɪɨɜɚ. Ɋɭɫɥɨ ɫɥɨɠɟɧɨ ɜɚɥɭɧɧɨ-ɝɚɥɟɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. 
Ɇɧɨɝɨ ɩɟɪɟɤɚɬɨɜ ɢ ɩɨɪɨɝɨɜ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɦɟɠɟɧɶ ɞɨɫɬɢɝɚɟɬ 1,8–2 ɦ/ɫ. 
ɇɢɠɟ ɜɩɚɞɟɧɢɹ ɩɪɢɬɨɤɚ ɑɨɪɭɨɞɚ ɪɟɤɚ ɢɡɜɢɥɢɫɬɚɹ; ɩɨɣɦɚ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ 1,5 ɤɦ. 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɦɟɠɟɧɶ ɫɧɢɠɚɟɬɫɹ ɞɨ 1,7 ɦ/ɫ. ȼɫɬɪɟɱɚɸɬɫɹ 
ɨɬɞɟɥɶɧɵɟ ɩɨɣɦɟɧɧɵɟ ɪɚɡɜɟɬɜɥɟɧɢɹ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ (ɫɧɟɝɨɜɨɟ, ɞɨɠɞɟɜɨɟ, ɥɟɞɧɢɤɨɜɨɟ). 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 220 ɦ3/ɫ (ɨɛɴёɦ ɫɬɨɤɚ 6,943 

ɤɦ3/ɝɨɞ). ȼɨɫɬɨɱɧɨɫɢɛɢɪɫɤɢɣ ɬɢɩ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ. ɉɟɪɢɨɞ ɩɨɜɵɲɟɧɧɨɝɨ ɫɬɨɤɚ – 

ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ. ȼ ɬёɩɥɭɸ ɱɚɫɬɶ ɝɨɞɚ (ɢɧɨɝɞɚ ɞɨ ɫɟɧɬɹɛɪɹ) ɱɚɫɬɨ ɛɵɜɚɸɬ 
ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ. Ɋɚɫɯɨɞɵ ɜɨɞɵ ɜ ɷɬɨ ɜɪɟɦɹ ɦɨɝɭɬ ɩɪɟɜɵɲɚɬɶ ɫɪɟɞɧɟɝɨɞɨɜɭɸ 
ɜɟɥɢɱɢɧɭ ɜ 10–15 ɪɚɡ. ȼ ɷɬɭ ɱɚɫɬɶ ɝɨɞɚ ɜɨɡɦɨɠɧɵ ɧɚɜɨɞɧɟɧɢɹ. Ɋɟɤɚ ɡɚɦɟɪɡɚɟɬ ɫɨ 
ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɨɤɬɹɛɪɹ. Ɇɧɨɝɨ ɩɨɥɵɧɟɣ. Ɋɚɡɪɭɲɟɧɢɟ ɥɟɞɹɧɨɝɨ ɩɨɤɪɨɜɚ 
ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɚɟ. ȼɨɡɦɨɠɧɵ ɡɚɬɨɪɵ, ɜɵɡɵɜɚɸɳɢɟ ɛɨɥɶɲɢɟ ɩɨɞɴёɦɵ ɭɪɨɜɧɹ 
ɜɨɞɵ. 

ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɤɪɭɩɧɟɣɲɟɟ ɜ Ɋɨɫɫɢɢ ɑɚɪɨ-Ɍɨɤɤɢɧɫɤɨɟ 
ɠɟɥɟɡɨɪɭɞɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ. Ɋɟɤɚ ɫɭɞɨɯɨɞɧɚ ɧɚ ɧɢɠɧɢɯ 131 ɤɦ. Ɍɨɤɤɨ – ɪɟɤɚ 
ɪɵɛɧɚɹ. 

Ɉɫɧɨɜɚ ɠɢɜɨɬɧɨɝɨ ɜɛɥɢɡɢ ɫɬɜɨɪɚ: ɫɨɛɨɥɶ, ɪɨɫɨɦɚɯɚ, ɛɭɪɭɧɞɭɤ, ɥɟɫɧɨɣ 
ɥɟɦɦɢɧɝ, ɤɪɚɫɧɚɹ ɢ ɤɪɚɫɧɨ-ɫɟɪɵɟ ɩɨɥɟɜɤɢ, ɤɨɥɨɧɨɤ, ɥɟɬɹɝɚ, ɥɨɫɶ, ɦɟɞɜɟɞɶ ɢ ɞɪ. 
ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɮɚɭɧɢɫɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ: ɢɡɸɛɪɶ, ɤɨɫɭɥɹ, ɪɭɤɨɤɪɵɥɵɟ 
ɫɨɫɟɞɫɬɜɭɸɬ ɫ ɬɢɩɢɱɧɵɦɢ ɝɨɪɧɨ-ɬɚɟɠɧɵɦɢ ɜɢɞɚɦɢ: ɫɟɜɟɪɧɨɣ ɩɢɳɭɯɨɣ, 
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ɤɚɛɚɪɝɨɣ. ȼ ɨɪɧɢɬɨɮɚɭɧɟ ɬɢɩɢɱɧɨ ɬɚɟɠɧɵɟ ɜɢɞɵ: ɪɹɛɱɢɤ, ɛɨɪɨɞɚɬɚɹ ɧɟɹɫɵɬɶ, 
ɹɫɬɪɟɛɢɧɚɹ ɫɨɜɚ, ɦɨɯɧɨɧɨɝɢɣ ɫɵɱ, ɬɪɟɯɩɚɥɵɣ ɢ ɱɟɪɧɵɣ ɞɹɬɥɵ ɫɨɱɟɬɚɸɬɫɹ ɫ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɜɨɫɬɨɱɧɨ-ɫɢɛɢɪɫɤɢɯ ɜɢɞɨɜ: ɤɚɦɟɧɧɵɦ ɝɥɭɯɚɪɟɦ, ɫɨɥɨɜɶɟɦ 
ɤɪɚɫɧɨɲɟɣɤɨɣ, ɫɢɛɢɪɫɤɨɣ ɦɭɯɨɥɨɜɤɨɣ, ɫɢɛɢɪɫɤɢɦ ɞɪɨɡɞɨɦ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ɍɨɤɤɨ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɯɚɪɢɭɫ, ɥɟɧɨɤ, ɬɚɣɦɟɧɶ, 
ɳɭɤɚ, ɟɥɟɰ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ 
ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ɍɨɤɤɨ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  
ɜɨɞ ɜ ɪɟɤɭ Ɍɨɤɤɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  
ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

 

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

 

7.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɍɨɤɤɢɧɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

 

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

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

ɬɟɪɪɢɬɨɪɢɢ;  
 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
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 ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  

 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 

1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  

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

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɍɨɤɤɨ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ɍɨɤɤɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

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

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

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

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

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

       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 
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7.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɌɈ 70238424.27.140.036-2009 

«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ. Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ», ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɬɨɪɵɦɢ: 

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

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

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

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

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

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

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

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

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

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

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

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

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

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        

 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    

 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     

 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   

 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          

 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    

 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

 

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       

 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;           2.2

 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   

 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        

 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        

 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;          2.6

 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ
 2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;     2.10 Ɉɪɝɚɧɢɡɚɰɢɹ 
ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ 
ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 
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7.3.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

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

6.4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
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ܯ  = ே∙𝑞ଵ଴଴% ∙ 𝜌,ɬ, (7.1) 

 

ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (426361 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3) 

ܯ  = ସଶ଺ଷ଺ଵ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͳͻͳͺ͸ ˕. 

 

6.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
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ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ே∙𝑞ଵ଴଴% ∙ 𝜌,ɬ, (7.2) 

 

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

ܯ  = ଼଴∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,͸ ˕. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 19186 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,6 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
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7.3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɨɤɤɢɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɛɥɢɡɢ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɝ. 

Ɉɥɟɤɦɢɧɫɤ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ 

ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 

ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-

ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 
Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɍɨɤɤɨ ɨɬ ɫɛɪɨɫɨɜ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 

ɬɟɱɟɧɢɸ ɪɟɤɢ.  
Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ɉɥɟɤɦɢɧɫɤ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 : 

 ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

 ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ , ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 

8.1 Ɉɰɟɧɤɚ 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 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 72 72 72 72 72 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 4 000,00 4 000,00 4 000,00 4 000,00 4 000,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 288 000 288 000 288 000 288 000 288 000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 0,5 0,5 0,5 0,5 0,5 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ*ɱ 1 440 1 440 1 440 1 440 1 440 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 286 560 286 560 286 560 286 560 286 560 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1 143 1 175 1 206 1 235 1 262 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 27 294 840 28 059 000 28 799 280 29 491 800 30 136 560 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 4 163 620 4 280 186, 4 393 111 4 498 749 4 597 102 

 

Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ 
ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɥɭɱɟɧɧɚɹ ɜɵɪɭɱɤɚ ɜɨɡɪɚɫɬɚɟɬ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

 

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 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 
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Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

  

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 3, 062 

ɉɪɨɱɢɟ 274,0 19, 728 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  22, 790 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ 
ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 1-5 6-15 16-25 

ȼɟɥɢɱɢɧɚ, % 0,12 0,17 0,3 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 0,01 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,682 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,198 

ɂɬɨɝɨ  0,890 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱёɬɟ ɧɚ 1 ɬɵɫ. ˍʑ˕ ∙ ˚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ (ȿɋɍ ɉȺɈ «ɊɭɫȽɢɞɪɨ») ɞɥɹ ɪɟɤɢ Ɍɨɤɤɨɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 

 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ. 
255, 386 263, 764 263, 764 263, 764 263, 764 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, 

ɦɥɧ.ɪɭɛ. 
23, 048 20, 989 18, 457 15, 925 13, 393 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 22, 790 22, 790 22, 790 22, 790 22, 790 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

2, 881 2, 624 2, 307 1, 991 2, 372 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
0,890 0,890 0,890 0,890 0,890 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 2, 737 2, 986 2, 986 2, 986 2, 986 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 307, 733 314, 044 311, 195 308, 346 306, 195 

 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 
ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɧɢɦɚɸɬɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
ɢɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 8.1.  

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

86%

4%
8%

1%
0,01%

1%
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɧɚɥɨɝ ɧɚ ɜɨɞɭ
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ɂɡ ɪɢɫɭɧɤɚ 8.1 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɚɧɚɥɨɝɢɱɧɵɣ ɫ ɬɚɛɥɢɰɟɣ 8.5 ɜɵɜɨɞ. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɬɪɚɬ (86%), ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵɦɟɧɶɲɟ (8 %), 
ɫɥɟɞɨɦ ɢɞɭɬ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ (8 %), ɧɚɥɨɝ ɧɚ ɜɨɞɭ (1%),ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ ɫɨɫɬɚɜɢɥɢ ɜɫɟɝɨ 0,01%. 

 

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. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 

 
Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 2032 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 70 750 529 74 792 311 79 003 562 83 132 699 87 349 157 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 104 504 359 137 922 064 140 972 753 143 941 328 146 997 224 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 5 156 640 5 156 640 5 156 640 5 156 640 5 156 640 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 32 384 883 26 582 074 20 779 264 14 976 455 9 173 645 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 2028 2029 2030 2031 2032 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ 
ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ). Ɍɚɤɠɟ ɜɢɞɧɨ, ɱɬɨ ɧɚ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɢ ɧɚ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɩɪɢɯɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
ɪɚɫɯɨɞɨɜ Ƚɗɋ, ɜɡɧɨɫɵ ɜ ɨɛɳɟɫɬɜɟɧɧɵɟ ɮɨɧɞɵ ɫɨɫɬɚɜɢɥɢ 3%. 

 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ 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 8.6. 
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Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 612 054 84

0 

629 031 78

0 

645 509 88

0 

660 940 08

0 

676 500 96

0 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 307 733 17

7 

314 043 64

6 

311 194 99

4 

308 346 34

2 

306 195 24

5 EBIT(ɩɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 

592 531 20

0 

609 120 00

0 

625 190 40

0 

640 224 00

0 

654 220 80

0 ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ.ɪɭɛ. 
216 328 93

9 

228 992 08

0 

251 272 98

9 

329 776 39

9 

356 500 08

8 NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 852 518 45 798 416 50 254 598 65 955 280 71 300 018 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 215 476 42

1 

183 193 66

4 

201 018 39

2 

263 821 11

9 

285 200 07

1  

8.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 

 

ɉɨ ɞɚɧɧɵɦ ɢɡ ɩɪɨɝɪɚɦɦɵ ProjectExpert ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
(Cash-Flow), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

 
Ɋɢɫɭɧɨɤ 8.2 – Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ ɢ 
ɩɪɢɨɛɪɟɬɟɧɢɟɦ. ɇɚɱɢɧɚɹ ɫ 2023 ɝɨɞɚ ɩɨ ɩɪɨɟɤɬɭ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɱɢɧɚɟɬ ɫɨɤɪɚɳɚɬɶɫɹ ɢ ɤ 2030 ɝɨɞɭ ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. ɉɨɫɥɟ ɞɨɯɨɞɵ 
ɧɚɱɢɧɚɸɬ ɩɨɤɪɵɜɚɬɶ ɪɚɫɯɨɞɵ ɢ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 
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Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ

ɉɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

ɇɚɱɚɥɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɉɪɨɟɤɬ ɨɤɭɩɢɥɫɹ

ɉɪɨɟɤɬ ɩɪɢɧɨɫɢɬ 
ɩɪɢɛɵɥɶ 
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8.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

  

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

 

8.7 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

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

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 

2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 

3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

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

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

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

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2022 ɝɨɞɚ. 

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

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɉɚɜɥɨ-

Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɚɲɚ» 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 100 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 494 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,17 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 14,13 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,37 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 100600 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɞɨɯɨɞ ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ 
ɫɨɫɬɚɜɢɬ ɩɨɱɬɢ 494 ɦɥɧ. ɪɭɛ. ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,37 ɪɭɛ./ɤȼɬ·ɱ, ɱɬɨ ɧɢɠɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɋɍ ɈȺɈ 
«ɊɭɫȽɢɞɪɨ». ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
Ƚɗɋ. 

 

8.9 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 4.2.  

 

Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 22 449 192 66 780 055 72 462 846 74 430 593 183 397 512 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 51 907 358 50 839 702 43 990 50 38 187 693 32 384 883 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 74 356 550 117 619 756 116 453 349 112 618 286 215 782 395 

 

ɇɚɥɨɝɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ, 
ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɩɟɪɟɱɢɫɥɟɧɢɸ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ. 
Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɫɥɭɠɢɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɭɧɤɰɢɣ. ȼ ɫɜɹɡɢ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɚɹ ɪɚɫɬёɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ. 
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8.10 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) Ɉɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
Ƚɪɚɮɢɤ ɧɚ ɪɢɫɭɧɤɟ 8.3 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 

ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI). 

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

Ƚɪɚɮɢɤ ɧɚ ɪɢɫɭɧɤɟ 8.4 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɜɥɟɱёɬ ɡɚ 
ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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Ƚɪɚɮɢɤ ɧɚ ɪɢɫɭɧɤɟ 8.5 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ                 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

9 ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɧɚɩɪɹɠɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 
ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɄɂȺ 

 

9.1 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 

ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 37 000 
ɤɨɦɩɥɟɤɫɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ȽɌɋ) – ɷɬɨ ɩɥɨɬɢɧɵ, ɡɞɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɜɨɞɨɫɛɪɨɫɧɵɟ, ɜɨɞɨɫɩɭɫɤɧɵɟ ɢ ɜɨɞɨɜɵɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ, ɬɭɧɧɟɥɢ, ɤɚɧɚɥɵ, ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ, ɫɭɞɨɯɨɞɧɵɟ ɲɥɸɡɵ, 
ɫɭɞɨɩɨɞɴёɦɧɢɤɢ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɧɚɜɨɞɧɟɧɢɣ. 
Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ, ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɚ ɬɚɤɠɟ 
ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 

21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ» ɭɫɬɚɧɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɩɨɡɜɨɥɹɸɬ 
ɫɧɢɡɢɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɢɫɤɥɸɱɢɬɶ «ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ» ɩɪɢ 
ɫɨɜɟɪɲɟɧɢɢ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɚɬɶ ɬɨɱɧɭɸ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɫɨɫɬɨɹɧɢɢ ȽɌɋ ɡɚ ɫɤɨɥɶ ɭɝɨɞɧɨ ɛɨɥɶɲɨɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɨɩɨɜɟɳɚɬɶ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɟɪɫɨɧɚɥ ɢ ɞɟɠɭɪɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɫɥɭɠɛɵ ɜ ɫɥɭɱɚɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɩɨɥɚɞɨɤ ɧɚ ɨɛɴɟɤɬɟ. 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ (ɇȾɋ) 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɜɨɞɹɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɫ 
ɩɨɦɨɳɶɸ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɄɂȺ, ɤɨɬɨɪɚɹ ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɧɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɡɚɥɢɜɚɟɬɫɹ ɛɟɬɨɧɨɦ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɟɧɢɹ: 
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 Ɍɟɪɦɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɹɬɶ ɚɤɬɢɜɧɭɸ ɡɨɧɭ 
ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (ɡɨɧɚ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɛɟɬɨɧɚ) ɢ 
ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ (ɢɡɨɬɟɪɦɵ). 

 Ɍɟɧɡɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ɜɵɹɜɥɹɸɬ ɡɨɧɭ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ, ɯɚɪɚɤɬɟɪ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ 
ɢ ɢɡɦɟɧɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ. 

 ɉɨ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɳɟɥɟɦɟɪɚɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɦɟɠɞɭ ɛɥɨɤɚɦɢ, 
ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɤɪɵɬɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ. ɉɨ ɬɪɟɯɨɫɧɵɦ ɳɟɥɟɦɟɪɚɦ ɢɡɦɟɪɹɸɬ 
ɪɚɫɤɪɵɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɲɜɨɜ, ɚ ɬɚɤɠɟ ɪɚɡɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɣ 
ɫɨɫɟɞɧɢɯ ɫɟɤɰɢɣ. 

 

9.1.1 ɇɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɥɨɬɢɧɵ ɢ ɟɟ 
ɷɥɟɦɟɧɬɨɜ 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɞɟɮɨɪɦɚɰɢɹɦɢ (ɧɚɩɪɹɠɟɧɢɹɦɢ) ɩɪɨɜɨɞɹɬɫɹ: 
 ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɬɞɟɥɶɧɵɯ ɟɟ ɷɥɟɦɟɧɬɚɯ (ɬɪɭɛɨɩɪɨɜɨɞɵ, 

ɜɨɞɨɫɛɪɨɫɵ ɢ ɬ.ɞ.); 
 ɜ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ ɩɥɨɬɢɧɵ ɢ ɦɚɫɫɢɜɚɯ ɩɨɪɨɞ, ɜɦɟɳɚɸɳɢɯ ɟɟ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɢ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɩɥɨɬɢɧɵ, ɟɟ ɷɥɟɦɟɧɬɨɜ ɢ ɨɫɧɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɧɡɨɦɟɬɪɵ, ɞɥɢɧɧɨɛɚɡɧɵɟ 
ɞɟɮɨɪɦɨɦɟɬɪɵ, ɳɟɥɟɦɟɪɵ, ɚɪɦɚɬɭɪɧɵɟ ɞɢɧɚɦɨɦɟɬɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ: 

 ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ ɨɬɞɟɥɶɧɵɯ ɛɟɬɨɧɧɵɯ 
ɦɚɫɫɢɜɨɜ ɢ ɩɥɨɬɢɧɵ ɜ ɰɟɥɨɦ; 

 ɧɚɩɪɹɠɟɧɧɨɟ (ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ) ɫɨɫɬɨɹɧɢɟ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɵ ɛɟɬɨɧɚ 
ɫ ɨɫɧɨɜɚɧɢɟɦ ɩɨ ɨɩɨɪɧɨɦɭ ɤɨɧɬɭɪɭ ɩɥɨɬɢɧɵ; 

 ɪɚɫɤɪɵɬɢɟ ɦɟɠɫɟɤɰɢɨɧɧɵɯ, ɪɚɞɢɚɥɶɧɵɯ, ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ; 

 ɧɚɩɪɹɠɟɧɢɹ (ɭɫɢɥɢɹ) ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɛɨɥɨɱɤɚɯ 
ɜɨɞɨɜɨɞɨɜ, ɚɪɦɚɬɭɪɟ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɯɨɜɨɣ - ɜ ɡɨɧɟ ɩɟɪɟɦɟɧɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, 
ɚɧɤɟɪɚɯ, ɚɪɦɚɬɭɪɧɵɯ ɬɹɠɚɯ, ɫɤɪɟɩɥɹɸɳɢɯ ɛɟɬɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɫ ɨɫɧɨɜɚɧɢɟɦ, 
ɛɟɪɟɝɚɦɢ ɢ ɬ.ɞ.; 

 ɫɨɫɬɨɹɧɢɟ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɩɨ ɫɨɫɬɚɜɭ ɢ ɬɟɯɧɨɥɨɝɢɢ 
ɭɤɥɚɞɤɢ ɛɟɬɨɧɚɦɢ. 

ȼ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɫɟɡɨɧɧɨ ɢɥɢ ɩɨɫɬɨɹɧɧɨ 
ɧɟɪɚɛɨɬɚɸɳɢɟ ɭɱɚɫɬɤɢ ɛɥɨɤɨɜ, ɤɨɬɨɪɵɦɢ ɨɛɵɱɧɨ ɹɜɥɹɟɬɫɹ ɛɟɬɨɧ ɜ ɨɛɥɚɫɬɢ 
ɧɟɡɚɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ, ɪɚɫɤɪɵɬɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɲɜɨɜ, ɫɤɜɨɡɧɵɯ ɬɪɟɳɢɧ ɜ ɛɥɨɤɚɯ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. ɗɬɢ 
ɞɟɮɟɤɬɧɵɟ ɡɨɧɵ ɦɨɝɭɬ ɜɧɨɫɢɬɶ ɢɫɤɚɠɟɧɢɹ ɜ ɯɚɪɚɤɬɟɪ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɣ, ɢɡɦɟɧɢɬɶ 
ɜɟɥɢɱɢɧɭ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɧɢɡɨɜɨɣ ɢ ɧɚɩɨɪɧɨɣ ɝɪɚɧɹɯ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɚɤɥɚɞɧɨɣ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɨɣ ɄɂȺ, ɢɫɩɨɥɶɡɭɟɦɨɣ 
ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɞɟɮɨɪɦɚɰɢɣ, ɜɵɛɨɪ ɬɢɩɚ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɯ ɪɨɡɟɬɨɤ, 
ɩɪɢɧɰɢɩɵ ɢɯ ɪɚɡɦɟɳɟɧɢɹ ɜ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɟɤɰɢɣ 
ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɩɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɜ ɫɬɚɧɞɚɪɬɟ ɨɪɝɚɧɢɡɚɰɢɢ ɈȺɈ ɊȺɈ "ȿɗɋ 
Ɋɨɫɫɢɢ" ɋɌɈ-108 "Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɢ ɚɩɩɚɪɚɬɭɪɚ 
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ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ". 
ȼ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɩɥɨɬɢɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 
ɞɟɮɨɪɦɚɰɢɣ, ɩɟɪɟɫɱɢɬɵɜɚɟɦɵɯ ɜ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɹɦ ɭɩɪɭɝɨ-

ɩɨɥɡɭɱɟɝɨ ɬɟɥɚ. 
Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɞɟɮɨɪɦɚɰɢɣ ɜ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɞɚɧɧɵɦɢ 

ɨɛ ɢɡɦɟɧɟɧɢɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨ-ɦɝɧɨɜɟɧɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɦɟɪ ɩɨɥɡɭɱɟɫɬɢ. ɗɬɢ 
ɞɚɧɧɵɟ ɨɛɵɱɧɨ ɩɨɥɭɱɚɸɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɨɛɪɚɡɰɨɜ ɢɥɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɨɨɪɭɠɟɧɢɢ ɟɳɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɷɬɢɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ: ɞɟɮɨɪɦɚɰɢɢ ɩɨɥɡɭɱɟɫɬɢ ɧɚɤɚɩɥɢɜɚɸɬɫɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ (ɜ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɟ ɫɪɨɤɢ, ɱɟɦ 
ɩɪɨɜɨɞɹɬɫɹ ɢɫɩɵɬɚɧɢɹ); ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɩɪɨɜɨɰɢɪɭɟɬ 
ɭɜɟɥɢɱɟɧɢɟ ɩɨɥɡɭɱɟɫɬɢ ɩɨɫɥɟ ɫɟɡɨɧɧɨɝɨ ɨɬɬɚɢɜɚɧɢɹ. 

ȼ ɥɸɛɨɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ 
ɧɟɦɨɧɨɥɢɬɧɨɫɬɶ ɩɪɨɮɢɥɹ: ɪɚɫɱɟɬɧɚɹ ɢ ɮɚɤɬɢɱɟɫɤɚɹ. 

Ɋɚɫɱɟɬɧɚɹ ɧɟɦɨɧɨɥɢɬɧɨɫɬɶ ɫɜɹɡɚɧɚ ɫ ɫɟɡɨɧɧɵɦ ɪɚɫɤɪɵɬɢɟɦ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ, ɫɬɪɨɢɬɟɥɶɧɵɯ, ɪɚɞɢɚɥɶɧɵɯ ɲɜɨɜ, ɞɨɩɭɫɬɢɦɵɦ ɪɚɫɤɪɵɬɢɟɦ 
ɤɨɧɬɚɤɬɧɨɝɨ ɲɜɚ ɩɨɞ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

Ɏɚɤɬɢɱɟɫɤɚɹ ɧɟɦɨɧɨɥɢɬɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɢɡ-ɡɚ 
ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɰɟɦɟɧɬɚɰɢɢ ɪɚɞɢɚɥɶɧɵɯ ɢ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ, 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɬɪɟɳɢɧ, ɜɨɡɧɢɤɲɢɯ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, ɜɨɡɦɨɠɧɵɯ ɫɢɥɨɜɵɯ 
ɬɪɟɳɢɧ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɢɡ-ɡɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ, ɚ ɬɚɤɠɟ ɧɟɩɪɨɟɤɬɧɨɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɟɡɨɧɧɵɦ ɪɚɫɤɪɵɬɢɟɦ ɲɜɨɜ, ɜɵɯɨɞɹɳɢɯ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ, 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɳɟɥɟɦɟɪɚɦɢ ɢ ɤɨɧɬɚɤɬɧɵɦɢ ɬɟɧɡɨɦɟɬɪɚɦɢ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 
ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɝɪɚɞɢɟɧɬɨɜ; ɫɨɫɬɨɹɧɢɟ ɤɨɧɬɚɤɬɚ ɛɟɬɨɧ - ɫɤɚɥɚ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɤɨɧɬɚɤɬɧɵɦɢ ɬɟɧɡɨɦɟɬɪɚɦɢ, ɩɶɟɡɨɦɟɬɪɚɦɢ 
(ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɚɦɢ), ɞɥɢɧɧɨɛɚɡɧɵɦɢ ɞɟɮɨɪɦɨɦɟɬɪɚɦɢ. 

Ʉɨɧɬɪɨɥɶ ɧɟɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧɵ, ɜɨɡɧɢɤɲɟɣ ɜɫɥɟɞɫɬɜɢɟ 
ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɰɟɦɟɧɬɚɰɢɢ ɪɚɞɢɚɥɶɧɵɯ ɢ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ, 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɳɟɥɟɦɟɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ 
ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ ɩɥɨɬɢɧɵ, ɢ ɩɨ ɬɟɧɡɨɦɟɬɪɚɦ, ɪɚɡɦɟɳɚɟɦɵɦ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɲɜɨɜ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɥɟɞɢɬɶ ɡɚ 
ɭɫɥɨɜɢɹɦɢ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɣ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. 

Ɉ ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɬɚɤɠɟ ɫɭɞɹɬ ɩɨ ɯɚɪɚɤɬɟɪɭ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɟɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ. 
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9.1.2 Ɍɟɧɡɨɦɟɬɪ (ɌȻ)  
 

Ɍɟɧɡɨɦɟɬɪ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.1, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɢɛɨɪ, 
ɤɨɬɨɪɵɣ ɡɚɦɟɪɹɟɬ ɧɚɩɪɹɠɟɧɢɟ ɢ ɞɟɮɨɪɦɚɰɢɸ ɜ ɩɪɟɞɟɥɚɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɱɚɫɬɤɚ. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – Ɍɟɧɡɨɦɟɬɪ ɌȻ-200 

 

Ȼɥɚɝɨɞɚɪɹ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɦɨɠɧɨ ɜɵɹɫɧɢɬɶ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɩɪɟɞɦɟɬɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɟɝɨ ɫɬɪɨɟɧɢɟ ɢ ɢɡɛɟɠɚɬɶ ɨɩɚɫɧɵɯ 
ɫɢɬɭɚɰɢɣ. Ɍɟɧɡɨɦɟɬɪ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɚɢɥɭɱɲɟɝɨ 
ɧɚɬɹɠɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɨɡɞɚɧɢɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɚɤɠɟ ɷɬɢ ɩɪɢɛɨɪɵ ɧɚɲɥɢ ɫɜɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢ ɬɟɤɫɬɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ɍɟɧɡɨɦɟɬɪɵ ɫɬɪɭɧɧɵɟ ɡɚɤɥɚɞɧɵɟ ɌȻ-200 ȼɇɂɂȽ.Ɂ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɪɚɫɬɹɠɟɧɢɹ ɢ ɫɠɚɬɢɹ ɜ 
ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ (ɜ ɨɫɧɨɜɧɨɦ, ɜ ɩɥɨɬɢɧɚɯ), ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ 
ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟɦ ɛɟɡ ɞɨɫɬɭɩɚ ɤ ɧɢɦ ɡɚ ɪɟɦɨɧɬɨɦ ɢ 
ɢɫɩɪɚɜɥɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɟɞɵ ɜ 
ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɬɟɧɡɨɦɟɬɪɨɜ. Ɍɟɧɡɨɦɟɬɪɵ ɫɬɪɭɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɌȻ-200 
ȼɇɂɂȽ.ɇ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɫɢɥɢɣ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɚɯ 
(ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɬɞɟɥɨɤ ɬɨɧɧɟɥɟɣ, ɦɨɫɬɚɯ ɢ ɬ.ɞ.). 

 

Ƚɪɚɞɭɢɪɨɜɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɧɡɨɦɟɬɪɨɜ ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɞɟɮɨɪɦɚɰɢɢ (ɧɨɦɢɧɚɥɶɧɚɹ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ): 

s = ȺT2 + ȼT1 + ɋ 

ɝɞɟ s — ɡɧɚɱɟɧɢɟ ɢɡɦɟɪɹɟɦɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɬɟɧɡɨɦɟɬɪɨɜ, 
ɦɥɧ’1; 

T — ɩɟɪɢɨɞ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɬɟɧɡɨɦɟɬɪɨɜ, ɦɫ; 
Ⱥ , ȼ, ɋ — ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɧɡɨɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɢ ɝɪɚɞɭɢɪɨɜɤɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɣ 
ɜɵɛɨɪɤɢ ɬɟɧɡɨɦɟɬɪɨɜ. 

 

Ƚɪɚɞɭɢɪɨɜɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɧɡɨɦɟɬɪɨɜ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɢɦɟɟɬ ɜɢɞ: 
Ɍ = (R/Ro-l)/aT 

ɝɞɟ Ɍ — ɡɧɚɱɟɧɢɟ ɢɡɦɟɪɹɟɦɨɣ ɬɟɧɡɨɦɟɬɪɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ, °C; 
R — ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɧɡɨɦɟɬɪɚ, ɢɡɦɟɪɟɧɧɨɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ Ɍ°ɋ, Ɉɦ; 
Ro — ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɧɡɨɦɟɬɪɚ, ɢɡɦɟɪɟɧɧɨɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 0°ɋ, Ɉɦ; 
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Ат – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɢɡ ɤɨɬɨɪɨɣ ɢɡɝɨ-

ɬɨɜɥɟɧɚ ɤɚɬɭɲɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɝɨɥɨɜɤɢ ɬɟɧɡɨɦɟɬɪɚ, 1/ɝɪɚɞ. 
ɇɚ ɪɢɫɭɧɤɟ 9.2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɬɟɧɡɨɦɟɬɪɚ ɌȻ 200-ȼɇɂɂȽ 

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɍɫɬɪɨɣɫɬɜɨ ɬɟɧɡɨɦɟɬɪɚ ɌȻ 200-ȼɇɂɂȽ 

 

Ɍɟɧɡɨɦɟɬɪ ɫɨɫɬɨɢɬ ɢɡ ɫɩɥɨɲɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ 1 ɢ ɞɜɭɯ 
ɚɧɤɟɪɨɜ 2, ɜ ɤɨɬɨɪɨɦ ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚɬɹɧɭɬɚɹ ɫɬɪɭɧɚ 3 ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ 
ɝɨɥɨɜɤɚ 4 ɞɥɹ ɜɨɡɛɭɠɞɟɧɢɹ ɫɬɪɭɧɵ ɢ ɫɨɡɞɚɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ɗȾɋ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ 
ɤɨɥɟɛɚɧɢɣ ɫɬɪɭɧɵ. 

ɍɫɢɥɢɟ ɨɬ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɛɟɬɨɧɚ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɚɧɤɟɪɵ ɧɚ ɤɨɪɩɭɫ 
ɬɟɧɡɨɦɟɬɪɚ, ɩɪɢɱɟɦ ɠɟɫɬɤɨɫɬɶ ɤɨɪɩɭɫɚ ɬɟɧɡɨɦɟɬɪɚ ɪɚɫɫɱɢɬɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨ ɨɧ ɫɥɟɞɭɟɬ ɡɚ ɞɟɮɨɪɦɚɰɢɹɦɢ ɛɟɬɨɧɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɤɚɡɵɜɚɹ ɟɦɭ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɋɛɥɢɠɟɧɢɟ ɢɥɢ ɭɞɚɥɟɧɢɟ ɚɧɤɟɪɨɜ 2 ɬɟɧɡɨɦɟɬɪɚ ɜɵɡɵɜɚɟɬ 
ɢɡɦɟɧɟɧɢɟ ɞɥɢɧɵ ɫɬɪɭɧɵ 3 ɢ ɫɜɹɡɚɧɧɨɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɟ ɟɟ ɧɚɬɹɠɟɧɢɹ. ɗɬɨ, ɩɪɢ 
ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɬɪɭɧɵ. 

ɋɬɪɭɧɚ ɜɵɜɨɞɢɬɫɹ ɢɡ ɫɨɫɬɨɹɧɢɹ ɩɨɤɨɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɢɦɩɭɥɶɫɨɦ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɩɨɞɚɧɧɨɝɨ ɜ ɨɛɦɨɬɤɭ ɤɚɬɭɲɤɢ 4 ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɝɨɥɨɜɤɢ 
5, ɱɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɟ «ɳɢɩɨɤ», ɡɚ ɤɨɬɨɪɵɦ ɫɥɟɞɭɸɬ ɡɚɬɭɯɚɸɳɢɟ ɤɨɥɟɛɚɧɢɹ. 
ɋɬɪɭɧɚ, ɤɨɥɟɛɥɸɳɚɹɫɹ ɜ ɡɚɡɨɪɟ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɝɨɥɨɜɤɢ 5, 
ɧɚɜɨɞɢɬ ɜ ɜɢɬɤɚɯ ɤɚɬɭɲɤɢ ɩɟɪɟɦɟɧɧɭɸ ɗȾɋ. ɑɚɫɬɨɬɚ ɗȾɋ, ɧɚɜɟɞɟɧɧɨɣ ɜ ɤɚɬɭɲɤɟ 
4 ɬɟɧɡɨɦɟɬɪɚ, ɪɚɜɧɚ ɱɚɫɬɨɬɟ ɤɨɥɟɛɚɧɢɣ ɫɬɪɭɧɵ. ɂɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ 
ɫɬɪɭɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɢɨɞɨɦɟɪɚ. 

 

9.2 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋȺɄ ɇȾɋ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ 

 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɄɂȺ ɋȺɄ ɇȾɋ ɪɚɡɦɟɳɟɧɚ ɜ ɪɭɫɥɨɜɵɯ ɫɟɤɰɢɹɯ ɩɥɨɬɢɧɵ, ɜ 
ɫɟɤɰɢɹɯ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ ɢ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɧɚɩɨɪɧɨɝɨ ɬɪɚɤɬɚ. ȼ ɩɪɟɞɟɥɚɯ 
ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɫɟɤɰɢɢ ɩɥɨɬɢɧɵ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɩɨɩɟɪɟɱɧɵɟ ɫɬɜɨɪɵ ɪɚɡɦɟɳɚɸɬɫɹ ɱɟɪɟɡ 15 ɦ ɩɨ ɜɵɫɨɬɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɪɭɧɧɵɟ ɞɚɬɱɢɤɢ 
ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ:  

1. ɉɅȾɋ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɫɬɪɭɧɧɵɣ),  
2. ɉɅȾɋɇ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɫɬɪɭɧɧɵɣ 

ɧɚɤɥɚɞɧɨɣ, 
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3. ɉɅɉɋ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɫɬɪɭɧɧɵɣ) , 
4. ɉɌɋ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɪɭɧɧɵɣ),  
5. ɉȾɋ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɫɬɪɭɧɧɵɣ),  
6. ɉɋȺɋ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɢɥɵ ɚɪɦɚɬɭɪɧɵɣ ɫɬɪɭɧɧɵɣ),  
7. ɷɤɫɬɟɧɡɨɦɟɬɪɵ ɮɢɪɦɵ "Soletanɫhe" - ɫɬɪɭɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫ 

ɛɚɡɨɣ 2 ɦ.  
8. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɬɟɥɨ ɢ ɨɫɧɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɢɧɧɨɛɚɡɧɵɟ 

ɞɟɮɨɪɦɨɦɟɬɪɵ, ɱɚɫɬɶ ɢɯ ɤɨɬɨɪɵɯ ɧɟ ɨɫɧɚɳɟɧɚ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɢɡɦɟɪɟɧɢɣ. 

ɇɚ ɪɢɫɭɧɤɚɯ 9.3 ɢ 9.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɚɧ ɢ ɜɢɞ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ 

 
Ɋɢɫɭɧɨɤ 9.3 – ɩɥɚɧ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ 

 

 
Ɋɢɫɭɧɨɤ 9.4 – ɜɢɞ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɫɬɪɭɧɧɵɣ, ɢɡɨɛɪɚɠɟɧɧɵɣ 
ɧɚ ɪɢɫɭɧɤɟ 9.5 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɷɥɟɦɟɧɬɚɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɤɨɧɬɪɨɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɢ ɧɚɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ.  

 

 
Ɋɢɫɭɧɨɤ 9.5 – ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɦɟɪɢɬɟɥɶɧɵɣ  

ɫɬɪɭɧɧɵɣ ɉɌɋ-60 

 

 ɂɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɧɬɪɨɥɟ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɛɴɟɤɬɨɜ ɩɪɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɌɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1. 

 

Ɍɚɛɥɢɰɚ 9.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɌɋ 
ɋɩɟɰɢɮɢɤɚɰɢɹ ɉɌɋ-60 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ, ɝɪɚɞ. ɋ -20...+60 

Ɉɫɧɨɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ 

Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɬɟɦɩɟɪɚɬɭɪ -0 ɞɨ +40°ɋ 

ɉɪɟɞɟɥɶɧɨɟ ɢɡɛ.ɞɚɜɥ., Ɇɉɚ 3 

Ⱦɢɚɦɟɬɪ, ɦɦ 30 

Ⱦɥɢɧɚ ɛɟɡ ɤɚɛɟɥɹ, ɦɦ 210 

Ɇɚɫɫɚ, ɤɝ 0,6 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 14 

 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɫɬɪɭɧɧɵɣ, 

ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.6, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɞɧɨɨɫɧɵɯ ɥɢɧɟɣɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɤɨɧɬɪɨɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɢ ɧɚɬɭɪɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 10 ɦɦ.  
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Ɋɢɫɭɧɨɤ 9.6 - ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɫɬɪɭɧɧɵɣ 

 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɧɬɪɨɥɟ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɛɴɟɤɬɨɜ ɩɪɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɅɉɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 

 

Ɍɚɛɥɢɰɚ 9.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɅɉɋ 
ɋɩɟɰɢɮɢɤɚɰɢɹ ɉɅɉɋ-3 ɉɅɉɋ-10 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ, ɦɦ 0...3 0...10 

Ɉɫɧɨɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ 

Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɬɟɦɩɟɪɚɬɭɪ -30°ɋ ɞɨ +40°ɋ -30°ɋ ɞɨ +40°ɋ 

ɉɪɟɞɟɥɶɧɨɟ ɢɡɛ.ɞɚɜɥ., Ɇɉɚ 3 3 

Ⱦɢɚɦɟɬɪ, ɦɦ 50 50 

Ⱦɥɢɧɚ ɛɟɡ ɤɚɛɟɥɹ, ɦɦ 400 400 

Ɇɚɫɫɚ, ɤɝ 4 4 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 14 14 

 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɫɬɪɭɧɧɵɣ, 

ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.7, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɬɚɬɢɱɟɫɤɢɯ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɫɠɚɬɢɹ ɢɥɢ ɪɚɫɬɹɠɟɧɢɹ ɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɧɟ ɢɫɩɵɬɵɜɚɸɳɢɯ ɢɡɝɢɛɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣɩɪɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɢ ɧɚɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ.  
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Ɋɢɫɭɧɨɤ 9.7 – ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ  

ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɫɬɪɭɧɧɵɣ 

 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɧɬɪɨɥɟ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɛɴɟɤɬɨɜ ɩɪɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɅȾɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 
Ɍɚɛɥɢɰɚ 9.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɅȾɋ 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɉɅȾɋ-150 ɉɅȾɋ-400  ɉɅȾɋ-1000  ɉɅȾɋ-2000 ɉɅȾɋ-5000 

ɉɪɟɞɟɥ ɢɡɦɟɪɹɟɦɵ 
ɞɟɮɨɪɦɚɰɢɣ ɧɚ ɫɠɚɬɢɟ, 

1/ɦɥɧ 

750 2000 (500) 2000 (500) 20000 800 

ɉɪɟɞɟɥ ɢɡɦɟɪɹɟɦɵɯ 
ɞɟɮɨɪɦɚɰɢɣ ɧɚ 

ɪɚɫɬɹɠɟɧɢɟ, 1/ɦɥɧ 

750 500 (2000) 500 (2000) 500 200 

Ɉɫɧɨɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 
±2.0% ɨɬ 

ɞɢɚɩɚɡɨɧɚ 

±2.0% ɨɬ 
ɞɢɚɩɚɡɨɧɚ 

±2.0% ɨɬ 
ɞɢɚɩɚɡɨɧɚ 

±2.0% ɨɬ 
ɞɢɚɩɚɡɨɧɚ 

±2.0% ɨɬ 
ɞɢɚɩɚɡɨɧɚ 

Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ 

-30...+40°ɋ -30...+40°ɋ -30...+40°ɋ -30...+40°ɋ -30...+40°ɋ 

ɉɪɟɞɟɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ, Ɇɉɚ 

3 3 3 3 3 

Ⱦɢɚɦɟɬɪ ɚɧɤɟɪɚ, ɦɦ 30 65 65 150 150 

Ⱦɥɢɧɚ ɛɟɡ ɤɚɛɟɥɹ, ɦɦ 235 530 1140 2140 5140 

Ɇɚɫɫɚ, ɤɝ 1,5 2,5 4,5 8,5 17 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 14 14 14 14 14 

  

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɫɬɪɭɧɧɵɣ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 9.8, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
(ɨɛɨɡɧɚɱɟɧɢɟ ɉȾɋ-Ʉ), ɚ ɬɚɤɠɟ ɩɪɢ ɨɫɧɚɳɟɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɟɪɜɢɱɧɵɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ — ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 
(ɨɛɨɡɧɚɱɟɧɢɟ ɉȾɋ-Ʉɉ), ɝɞɟ Ʉ — ɧɨɦɟɪ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 

 

 
Ɋɢɫɭɧɨɤ 9.8 – ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɫɬɪɭɧɧɵɣ 
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ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɨɫɧɨɜɚɧɢɹɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɢ ɤɨɧɬɪɨɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɢ ɧɚɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɨɜ ɩɪɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉȾɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.4. 

 

Ɍɚɛɥɢɰɚ 9.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉȾɋ 
ɋɩɟɰɢɮɢɤɚɰɢɹ ɉȾɋ-3 (ɉȾɋ-3ɉ) ɉȾɋ-10 (ɉȾɋ-10ɉ) ɉȾɋ-30 (ɉȾɋ-30ɉ) ɉȾɋ-100 (ɉȾɋ-100ɉ) 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ, 
Ɇɉɚ 

0...0,3 0...1,0 0...3,0 0...10,0 

Ɉɫɧɨɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ 

Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ 

0... +40°ɋ 0... +40°ɋ 0... +40°ɋ 0... +40°ɋ 

ɉɪɟɞɟɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ, Ɇɉɚ 

3 3 3 3 

Ⱦɢɚɦɟɬɪ, ɦɦ 35 35 35 35 

Ⱦɥɢɧɚ ɛɟɡ ɤɚɛɟɥɹ (ɞɥɹ 
ɉȾɋ), ɦɦ 

210 210 210 210 

Ⱦɥɢɧɚ ɛɟɡ ɤɚɛɟɥɹ (ɞɥɹ 
ɉȾɋ-Ʉɉ), ɦɦ 

225 225 225 225 

Ɇɚɫɫɚ, ɤɝ 0,75 0,75 0,75 0,75 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 14 14 14 14 

 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɢɥɵ ɚɪɦɚɬɭɪɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɬɪɭɧɧɵɟ, 

ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 9.9, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɠɢɦɚɸɳɢɯ ɢ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ ɜ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɤɨɧɬɪɨɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɢ ɧɚɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ.  

 

 
Ɋɢɫɭɧɨɤ 9.9 – ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɢɥɵ ɚɪɦɚɬɭɪɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɬɪɭɧɧɵɟ 

 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɤɨɧɬɪɨɥɟ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɛɴɟɤɬɨɜ ɩɪɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɋȺɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.5. 
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Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɋȺɋ 

ɋɩɟɰɢɮɢɤɚɰɢɹ 
ɉɋȺɋ-Ɇ-20Ɋ ɉɋȺɋ-

Ɇ-20ɋ 

ɉɋȺɋ-Ɇ-28Ɋ ɉɋȺɋ-
Ɇ-28ɋ 

ɉɋȺɋ-Ɇ-40Ɋ ɉɋȺɋ-
Ɇ-40ɋ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɪɚɫɬɹɠɟɧɢɹ 
(Ɋ), ɤɇ 

20...100 40...200 80...400 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɫɠɚɬɢɹ (ɋ), 
ɤɇ 

50...70 100...140 200...240 

Ɉɫɧɨɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ ±2.0% ɨɬ ɞɢɚɩɚɡɨɧɚ 

Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɬɟɦɩɟɪɚɬɭɪ -20...+40°ɋ -20...+40°ɋ -20...+40°ɋ 

ɉɪɟɞɟɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, 
Ɇɉɚ 

3 3 3 

Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɧɨɝɨ ɫɬɟɪɠɧɹ, ɦɦ 20 28 40 

Ⱦɢɚɦɟɬɪ, ɦɦ 40 45 55 

ȼɵɫɨɬɚ, ɦɦ 60 70 80 

Ⱦɥɢɧɚ ɛɟɡ ɤɚɛɟɥɹ, ɦɦ 625 625 625 

Ɇɚɫɫɚ, ɤɝ 2,5 4,0 7,5 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 14 14 14 

 

9.3 ɋȺɄ ɇȾɋ ɧɚ ɛɚɡɟ «ɋɬɪɭɧɚ -4Ɇ» 

 

Ɉɫɧɨɜɧɚɹ ɦɚɫɫɚ ɞɚɬɱɢɤɨɜ ɋȺɄ ɇȾɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɩɟɪɢɨɞ ɢ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ.  

Ɂɚ ɷɬɨ ɜɪɟɦɹ ɩɨ ɰɟɥɨɦɭ ɪɹɞɭ ɩɪɢɱɢɧ (ɜɵɯɨɞ ɡɚ ɩɪɟɞɟɥɵ ɫɢɥɵ ɧɚɬɹɠɟɧɢɹ, 
ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɫɬɪɭɧɵ – ɪɠɚɜɱɢɧɚ, ɞɟɮɨɪɦɚɰɢɹ ɩɨɥɡɭɱɟɫɬɢ ɢ ɬ.ɞ.) 
ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɨɬɤɚɡɨɜ ɞɚɬɱɢɤɨɜ ɜ ɫɪɟɞɧɟɦ 1-2 ɩɪɨɰɟɧɬɚ ɜ ɝɨɞ. 
ɒɬɚɬɧɵɟ ɜɬɨɪɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɧɟ ɫɩɨɫɨɛɧɵ ɩɨɥɭɱɚɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢ-

ɰɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɨɩɪɨɫɚ ɞɚɬɱɢɤɨɜ.  Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɬɚɤɨɣ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɹɟɦɨɟ ɧɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɭɫɬɪɨɣɫɬɜɨ «ɋɬɪɭɧɚ-

4Ɇ», ɡɚɳɢɳɟɧɧɨɟ ɚɜɬɨɪɫɤɢɦ ɫɜɢɞɟɬɟɥɶɫɬɜɨɦ. 
ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɟ ɢ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɇȾɋ) 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɧɚɩɪɢɦɟɪ ɩɥɨɬɢɧ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ 
ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɡɞɚɧɢɣ 
ɢ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɢ ɭɫɬɪɨɣɫɬɜɨ ɢɡɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (ɇȾɋ) ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬ ɜɜɟɞɟɧɢɟ ɨɩɟɪɚɰɢɣ ɡɚɩɨɦɢɧɚɧɢɹ 
ɮɨɪɦɵ ɤɪɢɜɨɣ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɬɪɭɧɧɨɝɨ ɞɚɬɱɢɤɚ (ɋȾ), ɜɵɞɟɥɟɧɢɟ ɩɭɬɟɦ 
ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɞ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɬɪɭɧɵ, ɞɚɥɟɟ ɜɨɡɛɭɠɞɟɧɢɟ 
ɋȾ ɧɚ ɟɝɨ ɯɚɪɚɤɬɟɪɧɵɯ ɦɨɞɚɯ ɢ ɩɨɥɭɱɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɇȾɋ ɢɡ ɪɟɲɟɧɢɹ 
ɭɪɚɜɧɟɧɢɹ ɧɟɜɹɡɤɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɩɨɫɨɛɚ ɜɤɥɸɱɚɟɬ ɫɬɪɭɧɧɵɣ ɞɚɬɱɢɤ, 

ɤɨɦɦɭɬɚɬɨɪ, ɝɟɧɟɪɚɬɨɪ ɜɢɞɟɨɢɦɩɭɥɶɫɨɜ, ɪɟɝɢɫɬɪɚɬɨɪ ɢ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ. Ɋɟɝɢɫɬɪɚɬɨɪ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨɞɟɪɠɢɬ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɚ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨɞɟɪɠɢɬ ɝɟɧɟɪɚɬɨɪ 
ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ ɫ ɫɢɧɬɟɡɚɬɨɪɨɦ ɱɚɫɬɨɬ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ: ɩɨɜɵɲɟɧɢɟ 
ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 
ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɦɨɠɟɬ ɛɵɬɶ 
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ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɇȾɋ) 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɧɚɩɪɢɦɟɪ ɩɥɨɬɢɧ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ 
ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɡɞɚɧɢɣ 
ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɨɫɧɨɜɭ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɥɨɠɟɧɚ ɡɚɞɚɱɚ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɡɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɇȾɋ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɫɨ ɫɬɚɪɟɸɳɢɯ 
ɋȾ. ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɫɩɨɫɨɛɚ ɪɟɲɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɫɩɨɫɨɛɟ ɢɡɜɥɟɱɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɡɚɤɥɸɱɚɸɳɟɦɫɹ ɜ ɜɨɡɛɭɠɞɟɧɢɢ ɫɬɪɭɧɧɵɯ ɞɚɬɱɢɤɨɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɤɨɪɨɬɤɢɯ ɜɢɞɟɨɢɦɩɭɥɶɫɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɢɡɦɟɪɟɧɢɢ 
ɱɚɫɬɨɬɵ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɬɪɭɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɢɟɦɧɢɤɚ, ɫɨɝɥɚɫɧɨ 
ɢɡɨɛɪɟɬɟɧɢɸ, ɩɭɬɟɦ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɛɢɪɚɸɬ ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɭɸ 
ɦɨɞɭ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɋȾ, ɫɧɨɜɚ ɜɨɡɛɭɠɞɚɸɬ ɋȾ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ 
ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 10 ɪɚɡ ɛɨɥɶɲɟɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɢɞɟɨɢɦɩɭɥɶɫɚ ɢ 
ɧɟɫɭɳɟɣ ɧɚ ɯɚɪɚɤɬɟɪɧɨɣ ɦɨɞɟ ɋȾ, ɩɟɪɟɫɬɪɚɢɜɚɸɬ ɩɨ ɷɬɢɦ ɦɨɞɚɦ ɩɪɢɟɦɧɢɤ ɢ 
ɞɚɥɟɟ ɢɡɦɟɪɹɸɬ ɱɚɫɬɨɬɭ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ, ɜɨɡɛɭɠɞɟɧɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ, ɩɨ ɤɨɬɨɪɨɣ ɫɭɞɹɬ ɨ ɫɢɥɟ ɞɚɜɥɟɧɢɹ ɇȾɋ. 

ɇɚ ɪɢɫɭɧɤɟ 9.10 ɩɪɟɞɫɬɚɜɥɟɧɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 
ɢɡɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 9.10 – ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɭɞɚɥɨɫɶ ɪɚɫɫɱɢɬɚɬɶ ɢ ɨɩɪɟɞɟɥɢɬɶ 
ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ Ɍɨɤɤɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɍɨɤɤɨ, 

ɹɜɥɹɸɳɟɝɨɫɹ ɫɨɨɪɭɠɟɧɢɟɦ III ɤɥɚɫɫɚ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 3 

%, ɢ ɩɨɜɟɪɨɱɧɨɝɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,5%, ɪɚɜɧɵɯ 814 ɢ 988 ˏଷ/˔ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ ͹ʹ Ɇȼɬ. Ɍɚɤɠɟ ɛɵɥ ɨɩɪɟɞɟɥёɧ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ, 
ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥɚ 182,37 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ 
ɫɨɫɬɚɜɢɥ 1,375 ˍˏଷ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ ͵Ͷͳ ˏˎː. ˍʑ˕ ∙ ˚.  

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. Ⱦɥɹ 
ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ 
ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

ɦɚɤɫɢɦɚɥɶɧɵɣ – 49,2 ɦ; 
ɪɚɫɱёɬɧɵɣ – 35,6 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ – 29,5 ɦ. 
ȼɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ50-ȼ-400. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɚɫɶ ɭɫɬɚɧɨɜɤɚ 2 ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɢɯ ɤɨɥёɫ 
4,0 ɦ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 650/130-32 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 36 Ɇȼɬ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɜɵɛɪɚɧɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ 
ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – «ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ». ɉɨ 
ɫɩɪɚɜɨɱɧɵɦ ɢ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɊȾɐɇ-63000/110, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-6000/13,8, ɞɥɹ Ʌɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ 
ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 3000/39. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɉɍɗ ɪɚɫɫɦɨɬɪɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɢ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼ ɫɨɫɬɚɜ Ɍɨɤɢɧɫɤɨɝɨ 

ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
– ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
– ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 
ȼ ɪɚɫɱёɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪɧɵɟ 

ɨɬɦɟɬɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
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– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 40,20 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ – 146,00 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 204,90 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4; 

– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 5,5 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ – 204,90 ɦ. 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɪɢɧɹɬ ɫɩɨɫɨɛ 

ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
ɉɪɨɢɡɜɟɞɟɧɧɚɹ ɨɰɟɧɤɚ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɫɠɢɦɚɸɳɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɥɨɬɢɧɚ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɚɞёɠɧɨɫɬɢ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ. ɉɪɢɜɟɞɟɧɵ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɩɪɨɰɟɫɫɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 8 ɥɟɬ, 4 ɦɟɫɹɰɚ; 

– ɱɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ NPV– 494 ɦɥɧ. ɪɭɛ; 
– ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI–1,17; 

– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,37 ɪɭɛ./ɤȼɬɱ; 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɍɨɤɤɢɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɤɤɨ ɹɜɥɹɟɬɫɹ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ, ɜɵɪɚɛɨɬɚɧɧɚɹ ɷɧɟɪɝɢɹ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ əɤɭɬɫɤɨɟ 
ɊȾɍ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɤɤɨ ɡɚ ɩɟɪɢɨɞ 1936- 

1989 ɝɝ. 
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII 
Qɫɪ. 
Ƚɨɞ. 

1936 25 19 16 127 350 150 124 20 20 22 36 31 78 

1937 17 12 11 118 354 356 256 106 56 31 21 63 117 

1938 14 15 18 171 288 143 134 24 16 15 27 12 73 

1939 9 8 11 126 371 132 223 29 35 48 31 18 87 

1940 11 10 11 248 230 195 134 24 18 13 11 11 76 

1941 10 10 9 117 365 529 133 35 16 19 17 10 106 

1942 12 11 11 144 590 204 239 90 56 124 126 47 138 

1943 30 21 20 278 508 311 231 149 143 108 45 59 159 

1944 26 20 19 220 518 133 213 108 57 34 21 14 115 

1945 12 11 11 221 451 258 165 30 29 23 25 17 104 

1946 14 14 17 143 740 256 186 27 42 76 81 32 136 

1947 21 18 20 215 606 350 267 153 102 72 50 87 163 

1948 19 18 15 196 681 187 158 146 121 113 57 102 151 

1949 23 21 20 158 734 205 123 30 55 34 33 15 121 

1950 14 94 95 225 362 211 216 172 171 169 172 172 173 

1951 21 19 17 243 175 259 176 28 19 19 14 11 83 

1952 11 9 8 231 213 236 153 29 23 26 17 13 81 

1953 11 11 11 208 313 143 125 16 16 24 15 14 76 

1954 11 10 10 123 281 127 123 19 23 23 28 11 66 

1955 9 8 7 211 466 132 119 61 95 45 20 19 99 

1956 14 15 14 156 703 211 176 37 28 40 33 27 121 

1957 23 19 20 134 701 123 156 24 15 15 12 9 104 

1958 11 10 11 171 419 232 156 16 17 19 14 12 91 

1959 25 24 10 118 207 154 134 84 89 84 88 81 92 

1960 17 14 15 285 434 232 164 26 30 40 21 12 107 

1961 13 10 14 251 576 345 231 115 133 124 105 35 163 

1962 22 18 19 254 499 118 120 47 74 53 55 23 108 

1963 16 15 16 170 612 246 165 26 22 19 12 9 111 

1964 8 7 7 119 489 256 229 32 41 43 25 17 106 

1965 15 14 15 225 504 254 176 21 21 29 19 18 109 

1966 13 11 11 298 459 237 222 48 45 33 33 19 119 

1967 13 14 17 138 123 139 161 70 55 51 47 55 74 

1968 13 11 12 191 221 159 145 73 24 18 15 11 74 

1969 10 9 11 170 535 329 255 152 143 72 118 121 160 

1970 20 21 23 302 732 258 157 46 104 63 86 42 154 

1971 21 24 21 172 547 294 247 148 86 86 63 72 148 

1972 29 20 20 262 462 368 254 137 47 138 77 59 156 

1973 35 20 24 283 511 155 189 55 53 87 51 36 125 

1974 22 18 18 249 350 272 173 84 31 25 23 12 106 

1975 18 19 21 243 118 182 234 29 33 24 23 20 80 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

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

1976 17 18 20 167 435 132 132 40 32 24 18 18 88 

1977 10 10 12 239 243 163 145 33 63 45 33 24 85 

1978 21 9 22 213 448 326 216 175 176 172 177 171 177 

1979 44 29 41 155 709 327 161 70 87 98 67 37 152 

1980 29 20 18 126 551 120 140 72 112 90 83 74 119 

1981 37 28 22 166 605 311 123 32 27 42 41 26 122 

1982 21 19 19 122 240 193 127 57 30 47 72 41 82 

1983 31 22 26 245 510 139 132 62 119 103 106 82 131 

1984 37 28 35 147 464 248 149 139 122 100 122 121 143 

1985 52 42 40 221 765 328 214 134 59 98 42 34 169 

1986 21 18 18 204 526 216 253 134 134 134 109 54 152 

1987 40 32 41 161 738 358 176 55 81 122 75 46 160 

1988 35 26 27 166 375 144 165 26 36 37 20 27 90 

1989 20 20 22 156 380 258 180 25 22 29 28 22 97 

 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ȼɟɥɢɱɢɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞɵ Q, ɦ3/ɫ Qɭɛ, ɦ3/ɫ Ʉ=Q/Qɫɪ Ʉ-1 (Ʉ-1)2 (Ʉ-1)3 P % 

1936 350 765 1,65 0,65 0,42 0,27 1,82 

1937 356 740 1,59 0,59 0,35 0,21 3,64 

1938 288 738 1,59 0,59 0,35 0,20 5,45 

1939 371 734 1,58 0,58 0,34 0,20 7,27 

1940 248 732 1,58 0,58 0,33 0,19 9,09 

1941 529 709 1,53 0,53 0,28 0,15 10,91 

1942 590 703 1,51 0,51 0,26 0,14 12,73 

1943 508 701 1,51 0,51 0,26 0,13 14,55 

1944 518 681 1,47 0,47 0,22 0,10 16,36 

1945 451 612 1,32 0,32 0,10 0,03 18,18 

1946 740 606 1,30 0,30 0,09 0,03 20,00 

1947 606 605 1,30 0,30 0,09 0,03 21,82 

1948 681 590 1,27 0,27 0,07 0,02 23,64 

1949 734 576 1,24 0,24 0,06 0,01 25,45 

1950 362 574 1,24 0,24 0,06 0,01 27,27 

1951 259 551 1,19 0,19 0,03 0,01 29,09 

1952 236 547 1,18 0,18 0,03 0,01 30,91 

1953 313 535 1,15 0,15 0,02 0,00 32,73 

1954 281 529 1,14 0,14 0,02 0,00 34,55 

1955 466 526 1,13 0,13 0,02 0,00 36,36 

1956 703 518 1,12 0,12 0,01 0,00 38,18 

1957 701 510 1,10 0,10 0,01 0,00 40,00 

1958 419 508 1,09 0,09 0,01 0,00 41,82 

1959 207 499 1,07 0,07 0,01 0,00 43,64 

1960 434 489 1,05 0,05 0,00 0,00 45,45 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 
Ƚɨɞɵ Q, ɦ3/ɫ Qɭɛ, ɦ3/ɫ Ʉ=Q/Qɫɪ Ʉ-1 (Ʉ-1)2 (Ʉ-1)3 P % 

1961 576 466 1,00 0,00 0,00 0,00 47,27 

1962 499 464 1,00 0,00 0,00 0,00 49,09 

1963 612 462 0,99 -0,01 0,00 0,00 50,91 

1964 489 459 0,99 -0,01 0,00 0,00 52,73 

1965 574 451 0,97 -0,03 0,00 0,00 54,55 

1966 459 448 0,96 -0,04 0,00 0,00 56,36 

1967 161 435 0,94 -0,06 0,00 0,00 58,18 

1968 221 434 0,93 -0,07 0,00 0,00 60,00 

1969 535 419 0,90 -0,10 0,01 0,00 61,82 

1970 732 380 0,82 -0,18 0,03 -0,01 63,64 

1971 547 375 0,81 -0,19 0,04 -0,01 65,45 

1972 462 370,5 0,80 -0,20 0,04 -0,01 67,27 

1973 283 362 0,78 -0,22 0,05 -0,01 69,09 

1974 350 356 0,77 -0,23 0,05 -0,01 70,91 

1975 243 350 0,75 -0,25 0,06 -0,01 72,73 

1976 435 350 0,75 -0,25 0,06 -0,01 74,55 

1977 243 313 0,67 -0,33 0,11 -0,03 76,36 

1978 448 288 0,62 -0,38 0,14 -0,05 78,18 

1979 709 283 0,61 -0,39 0,15 -0,06 80,00 

1980 551 281 0,60 -0,40 0,16 -0,06 81,82 

1981 605 259 0,56 -0,44 0,20 -0,09 83,64 

1982 240 248 0,53 -0,47 0,22 -0,10 85,45 

1983 510 243 0,52 -0,48 0,23 -0,11 87,27 

1984 464 243 0,52 -0,48 0,23 -0,11 89,09 

1985 765 240 0,52 -0,48 0,23 -0,11 90,91 

1986 526 236 0,51 -0,49 0,24 -0,12 92,73 

1987 738 221 0,48 -0,52 0,27 -0,14 94,55 

1988 375 207 0,45 -0,55 0,31 -0,17 96,36 

1989 380 160,7 0,35 -0,65 0,43 -0,28 98,18 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ P, % Ƚɨɞɵ Q˔˓, ˏଷ/˔ Ƚɨɞɵ Q˒ˑˎ, ˏଷ/˔ Ƚɨɞɵ Qˏˈˉ, ˏଷ/˔ 

1,8 1978 177,1 1985 765 1985 35,7 

3,6 1950 172,6 1946 740 1987 33,5 

5,5 1985 169,1 1987 738 1979 31,4 

7,3 1937 166,7 1949 734 1984 29,5 

9,1 1961 162,7 1970 732 1983 24,4 

10,9 1947 162,5 1979 709 1981 23,5 

12,7 1969 160,4 1956 703 1988 22,4 

14,5 1987 160,3 1957 701 1973 21,5 

16,4 1943 158,5 1948 681 1971 20,7 

18,2 1972 156 1963 612 1943 20,4 

20,0 1970 154,5 1947 606 1989 20 

21,8 1979 152,2 1981 605 1970 19,9 

23,6 1986 151,8 1942 590 1972 19,5 

25,5 1948 151,1 1961 576 1982 19,2 

27,3 1971 148,4 1965 574 1980 18,2 

29,1 1984 142,6 1980 551 1975 18,15 

30,9 1942 137,8 1971 547 1962 17,9 

32,7 1946 135,7 1969 535 1986 17,73 

34,5 1983 131,5 1941 529 1947 17,6 

36,4 1973 124 1986 526 1976 16,5 

38,2 1981 121,7 1944 518 1936 16,2 

40,0 1956 121,2 1983 510 1948 15,4 

41,8 1949 120,8 1943 508 1949 15 

43,6 1980 119,5 1962 499 1956 14,1 

45,5 1966 119 1964 489 1965 14 

47,3 1944 115,2 1955 466 1944 13,9 

49,1 1963 110,7 1984 464 1946 13,8 

50,9 1965 109,1 1972 462 1950 13,5 

52,7 1962 108,4 1966 459 1967 12,69 

54,5 1960 107,3 1945 451 1938 11,9 

56,4 1974 106,4 1978 448 1974 11,7 

58,2 1964 106 1976 435 1960 11,6 

60,0 1941 105,8 1960 434 1951 11,4 

61,8 1945 104,4 1958 419 1942 11 

63,6 1957 104,2 1989 380 1953 10,9 

65,5 1955 99,4 1988 375 1945 10,8 

67,3 1989 96,8 1939 370,5 1937 10,7 

69,1 1959 91,5 1950 362 1966 10,6 

70,9 1958 90,6 1937 356 1968 10,6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 P, % Ƚɨɞɵ Q˔˓, ˏଷ/˔ Ƚɨɞɵ Q˒ˑˎ, ˏଷ/˔ Ƚɨɞɵ Qˏˈˉ, ˏଷ/˔ 

72,7 1988 90 1936 350 1961 10,3 

74,5 1976 88 1974 350 1958 9,95 

76,4 1939 87 1953 313 1977 9,705 

78,2 1977 85 1938 288 1954 9,52 

80,0 1951 84 1973 283 1963 9,11 

81,8 1982 82 1954 281 1978 9,02 

83,6 1952 81 1951 259 1957 8,89 

85,5 1975 80 1940 248 1941 8,69 

87,3 1936 78 1975 243 1940 7,89 

89,1 1940 76 1977 243 1952 7,65 

90,9 1953 76 1982 240 1955 7,42 

92,7 1968 74 1952 236 1959 7,32 

94,5 1967 74 1968 221 1969 6,98 

96,4 1938 73 1959 207 1939 6,20 

98,2 1954 66 1967 160,7 1964 5,18 

 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ܳ˅˘ˍ, ˏଷ/˔ 30 30 30 30 70 70 70 70 70 70 30 30 ܼ˅˄, ˏ 200 200 200 200 200 200 200 200 200 200 200 200 ܼː˄, ,ܪ 150,7 150,7 151,4 151,1 151,1 151,1 151,1 151,1 150,6 150,7 150,7 150,7 ˏ ˏ 48,8 48,8 48,8 48,9 48,4 48,4 48,4 48,4 48,4 48,1 48,8 48,8 ˄ܰ˞˕, ʛʑ˕ 5 5 6 83 123 65 42 10 9 8 7 7 ˅ܰ˘ˍ, ʛʑ˕ 13 13 13 13 29 29 29 29 29 29 13 13 ˄ܰ˞˕ − − ˅ܰ˘ˍ, ʛʑ˕ 

-8 -8 -7 70 94 36 13 -19 -20 -21 -6 -6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
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ɂ
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Q
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ɩ 
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ɡɨ
ɜɚ

ɧ
ɢɟ

, Q
ɥ 

ɇ
ɚɱ

ɚɥ
ɶ

ɧɚ
ɹ 

ɨɬ
ɦɟ

ɬɤ
ɚ 

Zɧ
ɚɱ

.ɜ
ɛ

Ʉɨ
ɧɟ

ɱɧ
ɚɹ

 
ɨɬ

ɦɟ
ɬɤ

ɚ 
Zɤ

ɨɧ
.ɜ

ɛ
ɋɪ

ɟɞ
ɧɹ

ɹ 
ɨɬ

ɦɟ
ɬɤ

ɚ 
Zɫ

ɪ.
ɫɛ

.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇɟɫ. Qɛɵɬ, 
ɦ^3/ɫ 

Qɲɥ., 
ɦ^3/ɫ 

Qɮ., 
ɦ^3/ɫ 

Qɢɫɩ., 
ɦ^3/ɫ 

Qɥёɞ, 
ɦ^3/ɫ 

Qɩɨɥ.ɛ., 
ɦ^3/ɫ 

Qɜɞɯ., 
ɦ^3/ɫ 

QȼɏɄ, 
ɦ^3/ɫ 

QȽɗɋ, 
ɦ^3/ɫ 

Qɯ.ɫɛɪ., 
ɦ^3/ɫ 

QɇȻ, 
ɦ^3/ɫ 

Vɧɚɱ., 
ɤɦ^3 

ΔV, 
ɤɦ^3 

Vɤɨɧ., 
ɤɦ^3 

Zɧɚɱ.ȼȻ, 
ɦ 

Zɤɨɧ.ȼȻ, 
ɦ 

Zɫɪ.ȼȻ, 
ɦ 

ZɇȻ, 
ɦ 

HȽɗɋ, 
ɦ 

Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ 

8 25 0,7 0,8 0 0 23 46 70 69 0 70 1,856 0,119 1,737 200,00 199,24 199,62 151,15 47,98 29 
ɩɨ 

ȼɏɄ 

9 21 0,7 0,8 0 0 19 50 70 69 0 70 1,737 0,130 1,607 199,24 197,98 198,61 151,15 46,97 28 
ɩɨ 

ȼɏɄ 

10 18 0,0 0,8 0 0 17 52 70 69 0 70 1,607 0,135 1,472 197,98 196,71 197,35 151,14 45,70 27 
ɩɨ 

ȼɏɄ 

11 17 0,0 0,8 0 1,2 15 27 30 42 0 43 1,472 0,070 1,402 196,71 196,06 196,38 150,92 44,96 16 16 

12 16 0,0 0,8 0 2 13 127 30 140 0 141 1,402 0,329 1,073 196,06 192,42 194,24 152,10 41,64 50 50 

1 12 0,0 0,8 0 2,8 8 152 30 160 0 161 1,073 0,394 0,679 192,42 186,11 189,27 152,25 36,51 50 50 

2 13 0,0 0,8 0 2 10 45 30 55 0 56 0,679 0,117 0,563 186,11 183,95 185,03 151,14 33,39 16 16 

3 14 0,0 0,8 2 -0,4 12 18,0 30 30 0 30 0,563 0,047 0,516 183,95 183,01 183,48 150,57 32,41 8 
ɩɨ 

ȼɏɄ 

4 203 0,7 0,8 3 -4 202 -173,0 30 29 0 30 0,516 
-

0,448 
0,964 183,01 190,86 186,93 150,57 35,86 9 

ɩɨ 
ȼɏɄ 

5 306 0,7 0,8 2 -3,6 307 -237,0 70 70 0 70 0,964 
-

0,614 
1,579 190,86 197,71 194,28 151,15 42,63 26 

ɩɨ 
ȼɏɄ 

6 159 0,7 0,8 1 0 157 -87,0 70 70 0 70 1,579 
-

0,226 
1,804 197,71 199,83 198,77 151,15 47,12 28 

ɩɨ 
ȼɏɄ 

7 103 0,7 0,8 0 0 101 -32,0 70 69 0 70 1,804 
-

0,083 
1,887 199,83 200,32 200,07 151,15 48,43 29 

ɩɨ 
ȼɏɄ 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
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Ɏ
ɢɥ

ɶɬ
ɪɚ

ɰɢ
ɹ,

 
Q

ɮ 

ɂ
ɫɩ

ɚɪ
ɟɧ

ɢɟ
, 

Q
ɢɫ

ɩ 

Ʌɶ
ɞɨ

ɨɛ
ɪɚ

ɡɨ
ɜ

ɚɧ
ɢɟ

, Q
ɥ 

ɇ
ɚɱ

ɚɥ
ɶɧ

ɚɹ
 

ɨɬ
ɦɟ

ɬɤ
ɚ 

Zɧ
ɚɱ

.ɜ
ɛ.

 

Ʉɨ
ɧɟ

ɱɧ
ɚɹ

 
ɨɬ

ɦɟ
ɬɤ

ɚ 
Zɤ

ɨɧ
.ɜ

ɛ.
 

ɋɪ
ɟɞ

ɧɹ
ɹ 

ɨɬ
ɦɟ

ɬɤ
ɚ 

Zɫ
ɪ.

ɫɛ
. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇɟɫ. Qɛɵɬ, 
ɦ^3/ɫ 

Qɲɥ., 
ɦ^3/ɫ 

Qɮ., 
ɦ^3/ɫ 

Qɢɫɩ., 
ɦ^3/ɫ 

Qɥёɞ, 
ɦ^3/ɫ 

Qɩɨɥ.ɛ., 
ɦ^3/ɫ 

Qɜɞɯ., 
ɦ^3/ɫ 

QȼɏɄ, 
ɦ^3/ɫ 

QȽɗɋ, 
ɦ^3/ɫ 

Qɯ.ɫɛɪ., 
ɦ^3/ɫ 

QɇȻ, 
ɦ^3/ɫ 

Vɧɚɱ., 
ɤɦ^3 

ΔV, 
ɤɦ^3 

Vɤɨɧ., 
ɤɦ^3 

Zɧɚɱ.ȼȻ, 
ɦ 

Zɤɨɧ.ȼȻ, 
ɦ 

Zɫɪ.ȼȻ, 
ɦ 

ZɇȻ, ɦ 
HȽɗɋ, 

ɦ 

Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ 

8 25,0 0,7 0,8 0 0 23 46,0 70,0 69 0 70 1,856 0,12 1,737 200,00 199,02 199,51 151,15 47,87 29 
ɩɨ 

ȼɏɄ 

9 21,0 0,7 0,8 0 0 19 50,0 70,0 69 0 70 1,737 0,13 1,607 199,02 197,89 198,46 151,15 46,81 28 
ɩɨ 

ȼɏɄ 

10 18,0 0,0 0,8 0 0 17 52,0 70,0 69 0 70 1,607 0,13 1,472 197,89 196,73 197,31 151,35 45,46 27 
ɩɨ 

ȼɏɄ 

11 17,0 0,0 0,8 0 1,2 15 28,0 30,0 43 0 44 1,472 0,07 1,400 196,73 196,08 196,40 150,94 44,96 17 17 

12 16,0 0,0 0,8 0 2 13 130,0 30,0 143 0 144 1,400 0,34 1,063 196,08 192,20 194,14 152,12 41,51 51 51 

1 12,0 0,0 0,8 0 2,8 8 154,0 30,0 162 0 163 1,063 0,40 0,664 192,20 185,78 188,99 152,27 36,22 51 51 

2 13,0 0,0 0,8 0 2 10 51,0 30,0 61 0 62 0,664 0,13 0,531 185,78 183,34 184,56 151,23 32,83 17 17 

3 14,0 0,0 0,8 2 -0,4 12 18,0 30,0 30 0 30 0,531 0,05 0,485 183,34 182,37 182,86 150,70 31,66 8 
ɩɨ 

ȼɏɄ 

4 203,0 0,7 0,8 3 -4 202 -173,0 30,0 29 0 30 0,485 -0,45 0,933 182,37 190,25 186,31 150,57 35,24 9 
ɩɨ 

ȼɏɄ 

5 306,0 0,7 0,8 2 -3,6 307 -237,0 70,0 70 0 70 0,933 -0,61 1,548 190,25 197,38 193,81 151,15 42,17 25 
ɩɨ 

ȼɏɄ 

6 159,0 0,7 0,8 1 0 157 -87,0 70,0 70 0 70 1,548 -0,23 1,773 197,38 199,34 198,36 151,15 46,71 28 
ɩɨ 

ȼɏɄ 

7 103,0 0,7 0,8 0 0 101 -32,0 70,0 69 0 70 1,773 -0,08 1,856 199,34 200,00 199,67 151,15 48,02 29 
ɩɨ 

ȼɏɄ 

Ɋɢɫɭɧɨɤ Ȼ.2 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɜɵɩɨɥɧɹɟɬɫɹ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.3 – Ɂɨɧɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɹɧɜɚɪɹ (ɞɟɤɚɛɪɹ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɇ
ɟɫ

ɹɰ
, ɞ

ɟɤ
ɚɞ

ɚ  

Ɋɚɫɯɨɞɵ, ɦ^3/ɫ Ɉɛɴёɦɵ, ɤɦ^3 Ɉɬɦɟɬɤɢ, ɦ 

ɇ
ɚɩ

ɨɪ
 ɇ

, ɦ
 

Ɇ
ɨɳ

ɧɨ
ɫɬ

ɶ 
N

 Ɇ
ȼɬ

 

Ƚɚ
ɪɚ

ɧɬ
ɢɪ

ɨɜ
ɚɧ

ɧɚ
ɹ 

ɦɨ
ɳ

ɧɨ
ɫɬ

ɶ 
N

ɝɚ
ɪ 

Ɇ
ȼɬ

 

ȼɵ
ɪɚ

ɛɨ
ɬɤ

ɚ 
ɗ 

Ʉȼ
ɬ*

ɱ 

Ȼɵ
ɬɨ

ɜɨ
ɣ 

ɪɚ
ɫɯ

ɨɞ
, 

Q
ɛɵ

ɬ 

ɉɨɬɟɪɢ ɧɚ  

ɉ
ɨɥ

ɟɡ
ɧɵ

ɣ 
ɛɵ

ɬɨ
ɜɨ

ɣ 
ɪɚ

ɫɯ
ɨɞ

 
Q

ɩɨ
ɥ.

ɛ.
 

Ɋɚ
ɫɯ

ɨɞ
 ɢ

ɡ 
ɜɨ

ɞɨ
ɯɪ

ɚɧ
ɢɥ

ɢɳ
ɚ 

Q
ɜɞ

ɯɪ
 

Ɋɚ
ɫɯ

ɨɞ
 ȼ

ɏ
Ʉ,

 Q
ɜɯ

ɤ 

Ɋɚ
ɫɯ

ɨɞ
 ɱ

ɟɪ
ɟɡ

 
ɬɭ

ɪɛ
ɢɧ

ɵ 
Q

ɝɷ
ɫ 

Ɋɚ
ɫɯ

ɨɞ
 ɯ

ɨɥ
ɨɫ

ɬɵ
ɯ 

ɫɛ
ɪɨ

ɫɨ
ɜ 

Q
ɯ.

ɫɛ
. 

Ɋɚ
ɫɯ

ɨɞ
 ɧ

ɢɠ
ɧɟ

ɝɨ
 

ɛɶ
ɟɮ

ɚ 
Q

ɧɛ
 

Ɉ
ɛɴ

ɟɦ
 ɧ

ɚɱ
ɚɥ

ɶɧ
ɵɣ

 
V

ɧɚ
ɱ 

ɉ
ɪɢ

ɪɚ
ɳ

ɟɧ
ɢɟ

 
ɨɛ

ɴɟ
ɦɚ

 Δ
V

 

Ɉ
ɛɴ

ɟɦ
 ɤ

ɨɧ
ɟɱ

ɧɵ
ɣ 

V
ɤɨ

ɧ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ɉ
ɬɦ

ɟɬ
ɤɚ

 ɇ
Ȼ 

Zɧ
ɛ.

 

ɒ
ɥɸ

ɡɨ
ɜɚ

ɧɢ
ɟ,

 
Q

ɲ
ɥ 

Ɏ
ɢɥ

ɶɬ
ɪɚ

ɰɢ
ɹ,

 
Q

ɮ 

ɂ
ɫɩ

ɚɪ
ɟɧ

ɢɟ
, 

Q
ɢɫ

ɩ 

Ʌɶ
ɞɨ

ɨɛ
ɪɚ

ɡɨ
ɜɚ

ɧ
ɢɟ

, Q
ɥ 

ɇ
ɚɱ

ɚɥ
ɶɧ

ɚɹ
 

ɨɬ
ɦɟ

ɬɤ
ɚ 

Zɧ
ɚɱ

.ɜ
ɛ.

 

Ʉɨ
ɧɟ

ɱɧ
ɚɹ

 
ɨɬ

ɦɟ
ɬɤ

ɚ 
Zɤ

ɨɧ
.ɜ

ɛ.
 

ɋɪ
ɟɞ

ɧɹ
ɹ 

ɨɬ
ɦɟ

ɬɤ
ɚ 

Zɫ
ɪ.

ɫɛ
. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇɟɫ. Qɛɵɬ, 
ɦ^3/ɫ 

Qɲɥ., 
ɦ^3/ɫ 

Qɮ., 
ɦ^3/ɫ 

Qɢɫɩ., 
ɦ^3/ɫ 

Qɥёɞ, 
ɦ^3/ɫ 

Qɩɨɥ.ɛ., 
ɦ^3/ɫ 

Qɜɞɯ., 
ɦ^3/ɫ 

QȼɏɄ, 
ɦ^3/ɫ 

QȽɗɋ, 
ɦ^3/ɫ 

Qɯ.ɫɛɪ., 
ɦ^3/ɫ 

QɇȻ, 
ɦ^3/ɫ 

Vɧɚɱ., 
ɤɦ^3 

ΔV, 
ɤɦ^3 

Vɤɨɧ., 
ɤɦ^3 

Zɧɚɱ.ȼȻ, 
ɦ 

Zɤɨɧ.ȼȻ, 
ɦ 

Zɫɪ.ȼȻ, 
ɦ 

ZɇȻ, 
ɦ 

HȽɗɋ, 
ɦ 

Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪ, 
Ɇȼɬ 

ɗ, ɦɥɧ 
Ʉȼɬ*ɱ 

8 26,8 0,7 0,0 0,3 0 26 44 70,0 70 0 70 1,856 0,114 1,742 200 199,07 199,53 151,14 47,89 29 
ɩɨ 

ȼɏɄ 
21 

9 23,3 0,7 0,0 0,2 0 22 48 70,0 70 0 70 1,742 0,124 1,618 199 197,98 198,52 151,15 46,87 28 
ɩɨ 

ȼɏɄ 
20 

10 20,8 0,0 0,0 0,2 0 21 49 70,0 70 0 70 1,618 0,127 1,491 198 196,88 197,43 151,34 45,59 27 
ɩɨ 

ȼɏɄ 
20 

11 18,6 0,0 0,0 0,2 1,2 17 26 30,0 43 0 43 1,491 0,067 1,423 197 196,29 196,59 150,93 45,15 17 17 12 

12 17,5 0,0 0,0 0,2 2 15 125 30,0 140 0 140 1,423 0,324 1,099 196 192,71 194,50 152,09 41,90 51 51 36 

1 15,0 0,0 0,0 0,2 2,8 12 147 30,0 159 0 159 1,099 0,381 0,718 193 186,71 189,71 152,24 36,97 51 51 36 

2 14,1 0,0 0,0 0,1 2 12 45 30,0 57 0 57 0,718 0,117 0,601 187 184,67 185,69 151,16 34,03 17 17 12 

3 14,5 0,0 0,0 0,1 -0,4 15 45 30,0 60 0 60 0,601 0,117 0,485 185 182,37 183,52 151,20 31,82 16 
ɩɨ 

ȼɏɄ 
12 

4 225,0 0,7 0,0 2,3 -4 226 -180 30,0 46 0 46 0,485 
-

0,467 
0,951 182 190,54 186,45 150,82 35,13 14 

ɩɨ 
ȼɏɄ 

10 

5 504,0 0,7 0,0 5,0 -3,6 502 -288 70,0 214 0 214 0,951 
-

0,746 
1,698 191 198,68 194,61 152,33 41,78 76,9 

ɩɨ 
ȼɏɄ 

55 

6 254,0 0,7 0,0 2,5 0 251 -60 70,0 191 0 191 1,698 
-

0,156 
1,853 199 199,98 199,33 152,19 46,64 76,5 

ɩɨ 
ȼɏɄ 

55 

7 176,0 0,7 0,0 1,8 0 174 -1 70,0 173 0 173 1,853 
-

0,003 
1,856 200 200,00 199,99 152,08 47,41 70,4 

ɩɨ 
ȼɏɄ 

51 

Ɋɢɫɭɧɨɤ Ȼ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɨɬɦɟɬɤɚɦ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50–ȼ–400 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 

Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50–ȼ–400 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

0,27Iɧɨɦ 1,12 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 

0,6 - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

0,28Iɧɨɦ 1,15Ⱥ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ 2Iɧɨɦ 1,24 Ⱥ 

ɁɁȽ 
଴ܷ 

 ଵ ଴ܷଵீ - 5 ȼݐ

    

  - 15 ȼ ݐଶ ଴ܷீ   

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 
1,3 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ ܷ஼ʟଶ 1,4Uɧ 140 ȼ 

1 ɫɬɭɩɟɧɶ ܷ஼ʟଵ 1,2Uɧ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ 0,07Iɧ 0,29 Ⱥ 

ɉɈ ܫଶʞʢʠʙ 0,12Iɧ 0,49 Ⱥ 

ɈɌɋ I ܫଶʠ.ʖ. 1,57Iɧ 6,45 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ 1,07Iɧ 4,4Ⱥ 

ɉɈ ܫଵʞʢʠʙ 1,1Iɧ 4,5 Ⱥ 

ɈɌɋ ܫଵʝʡʠ 1,43Iɧ 5,9 

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ - 22,8 Ɉɦ 

2 ɫɬɭɩɟɧɶ ܼூூ - 1,18 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. 1,07Iɪɨɬ.ɧɨɦ 1,23 Ⱥ 

ɉɈ ܫ௉ ʞʢʠʙ. 1,1Iɪɨɬ.ɧɨɦ 1,27 Ⱥ 

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. 2,245Iɪɨɬ.ɧɨɦ 2,58 Ⱥ 

Ɂɚɳɢɬɚ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

I>Ɍȼ ɆɌɁ Iɫɪ.ɆɌɁ 3,1Iɧɨɦ.Ɍȼ 4,3 Ⱥ 

I>>Ɍȼ Ɉɬɫɟɱɤɚ Iɫɪ.ɈɌɋ 14,14Iɧɨɦ.Ɍȼ 21,53 Ⱥ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 

 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
ɡɚɳɢɬɵ Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
2

2
0

 

ɢ 
ȼ-

Ɍɋ
ɇ

 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
   + + + + ܩ∆ܫ

ɁɁȽ ଴ܷ 
    + + + ݐ ଶ + + +    ଴ܷݐ +      ଵݐ

Ɂɉɇ ܷ > 
1 ɫɬɭɩɟɧɶݐଵ + +     

2 ɫɬɭɩɟɧɶݐଶ + +     

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      + 

ɂɈ + +     

ɈɌɋ I ݐଵ     +  ݐଶ + +     

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ      + 

ɂɈ + +     

ɈɌɋ 

    + + ଶݐ  +     ଵݐ
 

 

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ 
    + + + ଶݐ  +     ଵݐ

2 ɫɬɭɩɟɧɶ 
     + + ଶݐ  +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ      + 

ɂɈ + +     

Ɉɬɫɟɱɤɚ + +     
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

ɋɛɨɪ ɇɚɝɪɭɡɨɤ 

 

Ɋɢɫɭɧɨɤ Ⱦ.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 

 






