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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɑȿɆȺɅɖɋɄɈɃ Ƚɗɋ 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ…………………………………………………….Ʉɚɬɭɧɶ 

2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ……………………………………Ɋɟɫɩɭɛɥɢɤɚ Ⱥɥɬɚɣ 

3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ…………………………………………...Ƚɗɋ 

4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ……………………………………………………….545 ɦ3/ɫ 

ɛ) ɜɫɟɯ ɬɭɪɛɢɧ……………………………………………………………..890,28 ɦ3/ɫ 

ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1%..................................................3579 ɦ3/ɫ 

                                                                    0,1%.............................................4109 ɦ3/ɫ 

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

ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ………………………………………………………………559,0 ɦ 

                    Ɏɉɍ…………………………………………………………..…..560,0 ɦ 

                    ɍɆɈ……………………………………………………………...543,0 ɦ 

ɜ) ɨɛɴɟɦɵ: 
ɩɨɥɧɵɣ………………………………………………………………………....8,0 ɤɦ3 

ɩɨɥɟɡɧɵɣ……………………………………………………………………….5,4 ɤɦ3 

6. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ……………………………………………………………….49,0 ɦ 

ɛ) ɪɚɫɱɟɬɧɵɣ…………………………………………………………………....42,0 ɦ 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ………………………………………………………………..33,0 ɦ 

      

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
ɚ) ɦɨɳɧɨɫɬɶ: 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ……………………………………………………………….336 Ɇȼɬ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ…………………………………………………………….300 Ɇȼɬ  
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ………………………..1,5 ɦɥɪɞ ɤȼɬ∙ɱ 

 

8. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ…………………………………...100,53 ɦ/56 ɦ 

ɛ)ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ……………………………………..214,39 ɦ/56 ɦ 

ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ………………………………………………….119,03 ɦ/ 56 ɦ 

 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ………………………………………………………ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ  
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ………………………………………………….…6ɯ9 ɦ 

ɜ) ɨɛɳɚɹ ɞɥɢɧɚ……………………………………………………………………69 ɦ 

ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ……………………………………………………….…56 ɦ 

 

10.  Ɂɞɚɧɢɟ Ƚɗɋ  
ɚ) ɬɢɩ ɡɞɚɧɢɹ…………………………………………………………..ɩɪɢɩɥɨɬɢɧɧɨɟ 

ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ……………………………………………………………………6 

ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ…………………………………………………..….ɚɪɝɢɥɥɢɬ 
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ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ……………………………...ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ 

ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ………………………………………………ɢɡɨɝɧɭɬɚɹ 

 

11.  Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ…………………………………………………………..ɉɅ50-ȼ-530 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ……………………………………………………. ɋȼ-660/165-32 

ɜ) ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ………………………….57,0Ɇȼɬ 

ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……………………………………………………187,5 ɨɛ/ɦɢɧ 

ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ………………………………………….. ɌȾɌɇ-63000/220 

 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ………………………………………………………….4,3 ɝɨɞɚ 

ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ………………………………………………….…..0,21 ɪɭɛ/ɤȼɬ∙ɱ 

ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ……………………………….. 19833,93 ɪɭɛ/ɤȼɬ∙ɱ 
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ȼȼȿȾȿɇɂȿ 

 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ- ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɪɚɫɥɟɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. Ƚɢɞɪɨɪɟɫɭɪɫɵ — ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢ ɧɚɢɛɨɥɟɟ 
ɷɤɨɥɨɝɢɱɧɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ 
ɜɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɫɨɯɪɚɧɹɬɶ ɡɚɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ 
ɞɥɹ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ. ɍ Ɋɨɫɫɢɢ ɛɨɥɶɲɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, 
ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɧɟɜɵɫɨɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɬɪɚɧɚɦɢ, 
ɜɫɟɝɨ ɥɢɲɶ 20 % .Ɉɞɧɢɦ ɢɡ ɩɪɟɩɹɬɫɬɜɢɣ ɪɚɡɜɢɬɢɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ 
ɭɞɚɥёɧɧɨɫɬɶ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɩɨɬɟɧɰɢɚɥɚ, ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɢ 
ɜɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ ɢ ɧɚ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ, ɨɬ ɨɫɧɨɜɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɷɬɨɦɭ ɞɚɧɧɨɦɭ ɜɨɩɪɨɫɭ ɫɥɟɞɭɟɬ ɭɞɟɥɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɢ 
ɪɚɡɜɢɜɚɬɶ ɷɬɭ ɨɬɪɚɫɥɶ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ.  

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬёɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɤɨɧɤɪɟɬɧɵɟ 
ɪɟɲɟɧɢɹ.  
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 

Ɋɟɤɚ Ʉɚɬɭɧɶ — ɝɥɚɜɧɚɹ ɜɨɞɧɚɹ ɚɪɬɟɪɢɹ Ƚɨɪɧɨɝɨ Ⱥɥɬɚɹ. Ʉɚɬɭɧɶ, ɫɥɢɜɚɹɫɶ ɫ 
Ȼɢɟɣ, ɜ 19 ɤɦ ɤ ɸɝɨ-ɡɚɩɚɞɭ ɨɬ Ȼɢɣɫɤɚ, ɨɛɪɚɡɭɟɬ ɪɟɤɭ Ɉɛɶ, ɨɞɧɭ ɢɡ ɫɚɦɵɯ 
ɤɪɭɩɧɵɯ ɜ ɋɢɛɢɪɢ. Ʉɚɬɭɧɶ ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ Ʉɚɬɭɧɫɤɨɝɨ ɯɪɟɛɬɚ ɜ 
ɝɨɪɚɯ Ⱥɥɬɚɹ ɭ ɩɨɞɧɨɠɢɹ ɝ. Ȼɟɥɭɯɢ, ɜɵɬɟɤɚɹ ɢɡ ɥɟɞɧɢɤɚ Ƚɟɛɥɟɪɚ (Ʉɚɬɭɧɫɤɨɝɨ) ɧɚ 
ɜɵɫɨɬɟ ɨɤɨɥɨ 2000 ɦ, ɫɥɢɜɚɹɫɶ ɫ Ȼɢɟɣ ɜ 22 ɤɦ ɧɢɠɟ ɝ. Ȼɢɣɫɤ. Ⱦɥɢɧɚ Ʉɚɬɭɧɢ 688 
ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 60 900 ɤɦ. Ȼɨɥɶɲɢɧɫɬɜɨ ɪɟɤ Ƚɨɪɧɨɝɨ Ⱥɥɬɚɹ ɨɬɧɨɫɢɬɫɹ 
ɤ ɛɚɫɫɟɣɧɭ Ʉɚɬɭɧɢ. Ʉɚɬɭɧɶ ɢɦɟɟɬ 254 ɩɪɢɬɨɤɚ ɨɛɳɟɣ ɞɥɢɧɨɣ 708 ɤɦ, ɫɪɟɞɢ 
ɤɨɬɨɪɵɯ ɜɵɞɟɥɹɸɬɫɹ Ʉɨɤɫɚ, ɍɪɫɭɥ, Ⱥɤɤɟɦ, Ⱥɪɝɭɬ, ɑɭɹ, ɋɭɦɭɥɶɬɚ. 

 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ  
 

1.1.1 Ʉɥɢɦɚɬ  
 

Ʉɥɢɦɚɬ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɹɝɤɨɣ ɢ 
ɦɚɥɨɫɧɟɠɧɨɣ ɡɢɦɨɣ, ɭɦɟɪɟɧɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ ɢ ɤɨɪɨɬɤɢɦɢ ɬɟɩɥɵɦɢ 
ɩɟɪɟɯɨɞɧɵɦɢ ɩɟɪɢɨɞɚɦɢ. Ȼɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɞɥɢɬɫɹ ɨɤɨɥɨ 120 ɞɧɟɣ. ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ — -18 ɋ, ɢɸɥɹ — +18,9 ɋ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ : +4,4 °C, ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 718...736 ɦɦ. ɪɬ. 
ɫɬ., ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ:66,6 %,ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ: 1,4 ɦ/ɫ. 
ɋɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɫɨɫɬɚɜɥɹɟɬ: +12 ɝɪɚɞɭɫɨɜ.  

 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 

Ɋɟɤɚ Ʉɚɬɭɧɶ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ ɝɨɪɵ Ȼɟɥɭɯɚ, ɩɢɬɚɹɫɶ ɜɨɞɚɦɢ 
ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɥɟɞɧɢɤɨɜ, ɫɨ ɫɜɨɢɦ ɜɨɞɨɫɛɨɪɨɦ, ɭɫɬɪɟɦɥɹɹɫɶ ɜɧɢɡ ɩɨ ɞɨɥɢɧɟ. 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ ɨɤɨɥɨ 700 ɤɦ. ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɛɥɢɡɤɨ ɤ ɭɫɬɶɸ 
ɫɨɫɬɚɜɥɹɟɬ 626 ɦ3/ɫ. 

Ɋɟɤɚ Ʉɚɬɭɧɶ ɨɛɥɚɞɚɟɬ ɦɨɳɧɨɫɬɶɸ 4 ɦɥɧ ɤȼɬ ɫ ɜɨɡɦɨɠɧɨɣ ɜɵɪɚɛɨɬɤɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɤɨɥɨ 31 ɦɥɪɞ ɤȼɬ•ɱ ɜ ɝɨɞ. ɉɨ ɞɨɥɢɧɟ Ʉɚɬɭɧɢ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ 
ɩɪɨɬɹɠɟɧɢɢ ɢɞёɬ ɑɭɣɫɤɢɣ ɬɪɚɤɬ.  

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ʉɚɬɭɧɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1.  

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 1.1: 
 ܹ̅ˏːˆˎ = ܳ̅ˏːˆˎ ∙ ݐ = ͷͶͷ ∙ ͵ͳͷ͵͸ͲͲͲ = ͳ͹,ʹˍˏଷ , (1.1) 

 

ɝɞɟ    ܳ̅ˏːˆˎ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
t – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ.  
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ  1.2. 
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Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ 

ȼɟɪɯɧɢɣ ɛɶɟɮ 
ɇɢɠɧɢɣ ɛɶɟɮ 

Ɂɢɦɚ Ʌɟɬɨ ݖȼȻ, ɦ ܹ, ɤɦଷ ݖɇȻ, ɦ ܳ, ɦଷ/ɫ ݖɇȻ, ɦ ܳ, ɦଷ/ɫ 

509,0 0,0 509 0 509 0 

513,0 0,16 510 142 510 177,5 

518,4 0,4 511 383,4 511 479,3 

523,6 0,7 512 605,9 512 757,3 

538,5 2,0 513 812,7 513 1015,9 

548,5 3,3 515 1273,3 515 1591,6 

554,8 4,5 516 1548 516 1935,0 

556,6 4,9 517 1784,5 517 2230,6 

557,7 5,4 518 2153,7 518 2692,1 

559,0 8,0 519 2553,6 519 3192,0 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  
 

ɉɪɟɨɛɥɚɞɚɸɳɢɣ ɪɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ – ɝɨɪɧɵɣ. Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ 
ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫɥɨɠɧɨɟ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɱɚɫɬɨɣ ɫɦɟɧɹɟɦɨɫɬɶɸ 
ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɧɨɫɬɟɣ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɢɯ ɪɚɡɥɢɱɧɵɦ ɜɨɡɪɚɫɬɨɦ ɢ ɝɟɧɟɡɢɫɨɦ. 
Ɋɟɥɶɟɮ ɜɨɞɨɫɛɨɪɧɨɣ ɬɟɪɪɢɬɨɪɢɢ  ɪɚɡɧɨɨɛɪɚɡɟɧ. Ȼɨɥɟɟ 90% ɫɨɜɪɟɦɟɧɧɵɯ 
ɥɟɞɧɢɤɨɜ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɜɵɫɨɤɨɝɨɪɧɨɣ ɱɚɫɬɢ ɛɚɫɫɟɣɧɚ ɪ.Ʉɚɬɭɧɶ.  
ɏɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ ɛɚɫɫɟɣɧɚ Ʉɚɬɭɧɢ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɦɟɠɝɨɪɧɵɯ 
ɤɨɬɥɨɜɢɧ (ɑɭɣɫɤɚɹ, ɍɣɦɨɧɫɤɚɹ, ɋɚɦɚɯɢɧɫɤɚɹ ɢ ɞɪ.), ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɯɨɥɦɢɫɬɵɣ ɜɵɪɨɜɧɟɧɧɵɣ ɪɟɥɶɟɮ. 

 

1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ⱥɥɬɚɣ ɩɨ ɤɚɪɬɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɈɋɊ-97 ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 8-9 ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ MSK-64 ɩɪɢ 
ɫɪɟɞɧɟɦ ɩɟɪɢɨɞɟ ɩɨɜɬɨɪɟɧɢɹ ɫɨɬɪɹɫɟɧɢɣ ɬɚɤɨɣ ɫɢɥɵ 500 ɥɟɬ ɢ 9-10 ɛɚɥɥɨɜ ɩɪɢ 
ɩɟɪɢɨɞɟ 5000 ɥɟɬ. 

 

1.2 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ Ɇɚɦɚɤɚɧɫɤɚɹ 
Ƚɗɋ. 
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ  
 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ  
 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
 

- Ɉɗɋ ɋɢɛɢɪɢ, ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɲɢɪɨɬɵ «ɋɢɛɢɪɶ»; 
- Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ 4056 Ɇȼɬ; 
- Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɞɚɥɟɟ ȼɏɄ) ɢ 

ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

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

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 220 220 220 220 440 440 440 440 220 220 220 220 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 0 1 1 1 1 1 1 1 1 1 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ  20 20 0 -40 -60 -  -   - -  20 20 20 

ɂɫɩɚɪɟɧɢɟ - - - - - 2 4 2 2 - - - 

 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே = ͺ,͸; 

- ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = Ͳ,͹ͷ; 

- ɇɉɍ ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ 559 ɦ;  
- Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ʉɚɬɭɧɶ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.1); 
 

2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɟɪɢɨɞɚ ɩɨɥɨɜɨɞɶɹ ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɢɫɶ ɭɫɥɨɜɢɟɦ: 
 ܳ௡𝑖 ൒ ܳ௥௧  (1.2) 

 

,ɝɞɟ  пiQ  – ɪɚɫɯɨɞɵ ɜɨɞɵ ɜ ɪɟɤɟ ɡɚ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ; rt
Q  – ɫɪɟɞɧɟɝɨɞɨɜɵɟ 

ɪɚɫɯɨɞɵ. 
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɭɫɥɨɜɢɹ, ɝɨɞ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: 

ɦɧɨɝɨɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ. ɉɟɪɢɨɞ ɦɟɠɟɧɢ: I,II,III,IV,IX,X,XI,XII. ɉɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ: V,VI,VII,VIII.  

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɜɵɞɟɥɢɦ ɝɨɞ ɧɚ ɦɧɨɝɨɜɨɞɧɵɣ ɢ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɝɨ ɪɹɞɚ ɜɵɱɢɫɥɹɸɬɫɹ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ,  

ɪɚɫɯɨɞɵ ɜ ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ʉɚɠɞɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɪɚɧɠɢɪɭɟɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ 
ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲሺ%ሻ  (2.2) 

 

 ,ɝɞɟ  ܲሺ݉ሻ– ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; 
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 ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ;  ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90% , ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50% . 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2.  
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1.  
 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 

 

2.1.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (50%) 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨ ɩɨɥɨɜɨɞɶɸ:  
 ʙˏ = ொభవళమொభవరవ = ଶ଴ଶଵ଼଺ = ͳ,Ͳͺ͸; (2.3) 

 ʙ˒ = ொభవఱవொభవరవ = ଵଵ଼ଶଵଶଶ଴ = Ͳ,ͻ͸ͺ; (2.4) 

 

ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ, ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ, ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ:  
 ܳ˒˓ˋ˅ = ܳ ∙  (2.5) ,ܭ

 

ɝɞɟ    Q – ɪɚɫɯɨɞ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ;  
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2.  
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

 

 

 

 

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (90%) 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨ ɩɨɥɨɜɨɞɶɸ:  
 ʙˏ = ொభవళరொభవళఴ = ଵ଺ସଵ଼ସ = Ͳ,ͺͻͳ; (2.6) 

 ʙ˒ = ொభవలఱொభవళఴ = ଼ହ଻ଽଶହ = Ͳ,ͻʹ͸; (2.7) 

 

ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ, ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ, ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.5). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.3.  

 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 2.4 ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ. 
 

Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱɟɬɧɵɟ ɫɪɟɞɧɟɜɨɞɧɵɣ (50%) ɢ ɦɚɥɨɜɨɞɧɵɟ (90%) ɝɨɞɚ 

 

ȼ I, II, III ɢ IV ɦɟɫɹɰɚ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɜɵɲɚɟɬ ɪɚɫɯɨɞ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɡɧɚɱɟɧɢɣ. Ʉɨɧɟɱɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ (Ɋ=50%) ,ɦɚɥɨɜɨɞɧɵɣ (Ɋ=90%) ɝɨɞɚ 

 

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

Qɢɫɯ 1151 1781 1230 716 435 269 154 110 86 84 90 256 

Qɩɪɢɜɟɞ 1114 1724 1190 693 472 292 167 119 93 91 97 278 

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

Qɢɫɯ 842 1288 830 740 238 273 160 97 117 125 112 348 

Qɩɪɢɜɟɞ 779 1192 768 685 212 243 142 86 104 111 99 310 

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

1949(50%) 1114 1724 1190 693 472 292 167 119 93 91 97 278 

1978(90%) 779 1192 768 685 212 243 142 86 104 111 99 310 

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

1949(50%) 1093 1433 900 693 472 292 167 119 171 177 169 352 

1978(90%) 779 1192 768 685 212 243 142 86 104 111 99 310 
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ɉɨ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɬɚɛɥɢɰɟ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 
ɫɬɪɨɢɬɫɹ ɝɢɞɪɨɝɪɚɮ (ɪɢɫɭɧɨɤ 2.2). 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 

2.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  
 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ (ɦɢɧɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ), ɤɨɬɨɪɚɹ ɪɚɜɧɚ 543 ɦ, ɇɉɍ=559,00 ɦ.  

Ɉɛɴɟɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ, ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ( ɪɢɫɭɧɨɤ 1.2).  

 ∇ܸʜʞʢ = ͺ,Ͳ ˍˏଷ; 

 ∇ܸʢʛʝ = ʹ,͸ ˍˏଷ; 

 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
 ܸ˒ ˑˎˈˊː˞ˌ = ∇ܸʜʞʢ −  ∇ܸʢʛʝ = ͺ,Ͳ − ʹ,͸ = ͷ,Ͷ ˍˏଷ  (2.8) 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 
ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 

ߚ  = ௏˒ˑˎˈˊː˞ˌௐ = ହ,ସଵ଻,ଶ = Ͳ,͵ʹ , (2.9) 

 

ɝɞɟ     ܸ˒ ˑˎˈˊː˞ˌ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɮɨɪɦɭɥɚ (2.8); ܹ̅ˏːˆˎ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ, ɩɨ ɮɨɪɦɭɥɟ (1.1); 
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ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  
 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ  

 

2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ  
 

ɂɦɟɹ ɪɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ ɢ ɩɨɬɟɪɢ 
ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ 
ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ.  

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  

 ܳ˒.˄௧ = ܳଽ଴%௧ − ܳ௧˒ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ , (2.10) 

 

ɝɞɟ     t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ;  ܳଽ଴%௧  – ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.5);  ܳ௧˒ , ܳ௧̀ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɢɫɩɚɪɟɧɢɟ, ɮɢɥɶɬɪɚɰɢɹ, 
ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ.  

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ.  

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ:  
 ܰ௧ = ݇ே ∙ ܳ௧ ∙ ௧ܪ ,   (2.11) 

 

ɝɞɟ     ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ;  ܳ௧ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (2.17) ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ);  ܪ௧ – ɧɚɩɨɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ;  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3.       
ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1.  

Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ (ɧɨɹɛɪɶ). 
ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 6 ɦɟɫɹɰɟɜ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɪɚɛɨɬɚɟɦ ɫ 

ɦɨɳɧɨɫɬɶɸ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ ȼɏɄ.  
Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ 12 ɡɧɚɱɟɧɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.6.  
 

Ɍɚɛɥɢɰɚ 2.6 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Nɝɚɪ.Ƚɗɋ,Ɇȼɬ 222 197 147 ɉɨ ɬɪɟɛɭɟɦɨɦɭ ɪɚɫɯɨɞɭ ȼɏɄ 147 197 222 
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2.2.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɬɦɟɬɤɢ ɍɆɈ ɢ 
ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ɇɉɍ=559ɦ, ɩɪɢ 
ɤɨɬɨɪɨɣ Vɧ=8 ɤɦ3;  

Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ɡɢɦɧɟɝɨ ɢ 
ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4.  

Ɋɟɡɭɥɶɬɚɬ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ:  
- ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.6; 

- ɍɆɈ= 543,0 ɦ;  
- ܸ˒ ˑˎˈˊː˞ˌ= 5,4 ɤɦ3; 

- ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 2.3).       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ  
 

ɇɚ ɂɄɇ ɞɥɹ ɹɧɜɚɪɹ ɢ ɞɟɤɚɛɪɹ ɬɪɟɭɝɨɥɶɧɢɤ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɦɚɫɲɬɚɛɟ. Ⱦɥɢɧɚ ɤɚɬɟɬɚ ɩɨ ɨɫɢ ɦɨɳɧɨɫɬɟɣ ɪɚɜɧɚ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. Ɍɚɤ 
ɤɚɤ ɬɪɟɭɝɨɥɶɧɢɤ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɛɚɡɢɫɧɨɣ 
ɱɚɫɬɢ ɝɪɚɮɢɤɚ, ɬɨ 

 ˓ܰ˃˄˅˞˕= Nɝɚɪ = 300 Ɇȼɬ (2.12) 
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Ɋɚɫɫɱɢɬɵɜɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ: 
 N˖˔˕ = N˓˃˄˅˞˕ + N˓ˈˊ, (2.13) 

 

ɝɞɟ  N˓˃˄˅˞˕ − ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ;N˓ˈˊ − ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ 
Ƚɗɋ. 

ɑɚɫɬɶ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɡɚɧɢɦɚɟɦɨɝɨ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɢɫɬɟɦɟ, 
ɫɨɫɬɚɜɥɹɟɬ 12% ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɳɟɣ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ: 

 

ɧܰɚɝɪ
ɫɢɫɬ = Ͳ,ͳʹ ∙ ͵ͲͲ = ͵͸ ʛʑ˕. 

 

ɇɚɣɞёɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 ܰ ˖˔˕ = ͵ͲͲ + ͵͸ = ͵͵͸ ʛʑ˕. 

 

2.2.4 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɉɪɢɜɨɞɢɬɫɹ ɞɜɚ ɫɩɨɫɨɛɚ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ɉɟɪɜɵɣ ɫɩɨɫɨɛ: ɜɵɞɚɜɚɬɶ, ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ 

ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ, ɩɪɢ ɷɬɨɦ ɜɵɞɚɜɚɬɶ ɦɨɳɧɨɫɬɶ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɛɨɥɶɲɟ, ɱɟɦ 
ɜ ɥɟɬɧɢɣ. ɏɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɧɟ ɩɪɨɜɨɞɢɥɢɫɶ.  

ȼɬɨɪɨɣ ɫɩɨɫɨɛ: ɩɨɜɵɲɟɧɢɟ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɛɶɟɮ. ɉɪɨɢɡɜɨɞɢɥɢɫɶ 
ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ.  

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɞɥɹ ɩɟɪɜɨɝɨ ɫɩɨɫɨɛɚ:  
∑ɗt= 1500 ɦɥɧ. ɤȼɬ∙ɱ. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɞɥɹ ɜɬɨɪɨɝɨ ɫɩɨɫɨɛɚ:  
∑ɗt= 1493 ɦɥɧ. ɤȼɬ∙ɱ. 
ɉɨ ɧɚɢɛɨɥɶɲɟɦɭ ɡɧɚɱɟɧɢɸ ɨɛɴɹɜɥɹɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ ɪɚɜɧɨɣ 1500 ɦɥɧ. ɤȼɬ∙ɱ.2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ 
ɷɧɟɪɝɢɢ  

 

2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ  
 

Ɂɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ 

Ȼ.4), ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ( ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.3), ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ Ɉɗɋ ɋɢɛɢɪɢ ( ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»).  

 

2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ  
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɚɜɚɪɢɣɧɵɟ, ɧɚɝɪɭɡɨɱɧɵɟ ɢ ɪɟɦɨɧɬɧɵɟ ɪɟɡɟɪɜɵ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɞɥɹ Ɍɗɋ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɡɟɪɜɨɜ ɭɤɚɡɚɧɵ ɜ [ɩ. 2.2.3]. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.7. 
 

Ɍɚɛɥɢɰɚ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ  

 

2.4 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ 
ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɨɜ.  

Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ:  
1)  ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ: 
 ˖ܰ˔˕.˓˃˔˚ = ݇ே ∙ ʜʒЭʠ ∙ ܳʒЭʠ, (2.14) 

 

2)  Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ ɪɚɫɱɟɬɧɨɝɨ  
ɧɚɩɨɪɚ):  

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ ʜʒЭʠʜ˓˃˔˚𝑁 , (2.15) 

 

ɝɞɟ     ܳʒЭʠ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ.  
3)  ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ  ܳ௠𝑖௡ = ܳʑʤʙ = ͳͳͲ ˏଷ/˔ 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ  
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ (ɬɚɛɥɢɰɚ 2.7): 
 

 

Ɇɟɫɹɰ 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ Ɍɗɋ 

P, 
Ɇȼɬ 

Pɚɜɪ, 
Ɇȼɬ 

Pɧɚɝɪ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ, 
Ɇȼɬ 

Nɧɚɝɪ 
ɩɪɨɟɤɬɢɪɭɟ
ɦɨɣ Ƚɗɋ, 

Ɇȼɬ 

Nɪɟɦ 
ɩɪɨɟɤɬɢɪɭɟ
ɦɨɣ Ƚɗɋ, 

Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ 
Ɍɗɋ, 
Ɇȼɬ 

Nɧɚɝɪ 
Ɍɗɋ, 
Ɇȼɬ 

Nɪɟɦ 
Ɍɗɋ, 
Ɇȼɬ 

ɹɧɜɚɪɶ 1080 86 22 222 - 4 
 

858 69 17 
 

ɮɟɜɪɚɥɶ 1041 83 21 197 - 4 
 

844 68 17 
 

ɦɚɪɬ 974 78 19 147 - 3 
 

827 66 17 
 

ɚɩɪɟɥɶ 896 72 18 95 - 2 28 801 64 16 
 

ɦɚɣ 829 66 17 149 - 3 
 

680 54 14 54 

ɢɸɧɶ 790 63 16 185 - 4 
 

605 48 12 48 

ɢɸɥɶ 790 63 16 185 - 4 
 

605 48 12 48 

ɚɜɝɭɫɬ 829 66 17 149 - 3 
 

680 54 14 54 

ɫɟɧɬɹɛɪɶ 896 72 18 95 - 2 28 801 64 16 
 

ɨɤɬɹɛɪɶ 974 78 19 147 - 3 
 

827 66 17 
 

ɧɨɹɛɪɶ 1041 83 21 197 - 4 
 

844 68 17 
 

ɞɟɤɚɛɪɶ 1080 86 22 222 - 4 
 

858 69 17 
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Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ  
Ʉɪɢɜɵɟ ɫɜɹɡɢ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɞɥɹ ɥɟɬɧɢɯ ɢ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ

ɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱёɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ  

Qɧɛ Zɧɛ ɡɢɦɚ ɇɇɉɍ Hzɜɛ1 H Q H Q 

ɦ3/ɫ ɦ ɦ ɦ ɦ ɦ3/ɫ ɦ ɦ3/ɫ 

0 508,9 49,1 42,1 57,7 649 37,0 110 

60 509,3 48,7 41,7 56,6 662 35,4 110 

120 509,6 48,4 41,4 55,4 676 33,7 110 

180 510,0 48,0 41,0 54,3 690 32,1 110 

240 510,3 47,7 40,7 53,1 705 30,4 110 

300 510,6 47,4 40,4 52,0 721 28,8 110 

360 511,0 47,0 40,0 50,8 737 27,1 110 

420 511,3 46,7 39,7 49,7 754 25,5 110 

480 511,6 46,4 39,4 48,5 772 23,8 110 

540 511,9 46,1 39,1 47,4 791 22,2 110 

600 512,2 45,8 38,8 46,2 810 20,5 110 

660 512,5 45,5 38,5 45,1 831 18,9 110 

720 512,7 45,3 38,3 43,9 853 17,2 110 

780 513,0 45,0 38,0 42,8 876 15,6 110 

840 513,3 44,7 37,7 41,6 900 13,9 110 

900 513,5 44,5 37,5 40,5 926 12,3 110 

960 513,8 44,2 37,2 39,3 953 10,6 110 

1020 514,0 44,0 37,0 38,2 981 9,0 110 

1080 514,3 43,7 36,7 37,0 1012 7,3 110 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ:ܪ௠௔௫ = Ͷͻ ˏ 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ:ܳ௠௔௫ = ͳͳͲ ˏଷ ˔⁄  

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ:ܪ˓ = Ͷʹ ˏ 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ:ܪ௠𝑖௡ = ͵͵ ˏ 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.4.  
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Ɋɢɫɭɧɨɤ 2.4 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ. ɗɬɚ ɜɟɥɢɱɢɧɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ܪ˒˓ˈˇ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 49,0 ɦ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-50-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅȾ50 

ȼ ɬɚɛɥɢɰɟ 3.1 ɩɪɢɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ.  
 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ  
ɉɚɪɚɦɟɬɪ ɉɅ50-ȼ ɉɅȾ50-ȼ60 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧ 

ˇˈ˓˒ܪ , ˏ 50 50 

Ⱦɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

௠𝑖௡ܪ ⁄௠௔௫ܪ  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ 
ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

݊′ଵ ௢௣௧ , ˑ˄/ˏ 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ 

ܳଵ ௢௣௧ , ˎ/˔ 1000 1100 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

𝜂ˏ  ௢௣௧ 0,916 0,91 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ܳ′ଵ௠௔௫ , ˎ/˔ 1500 1650 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɤɚɜɢɬɚɰɢɢ 

𝜎 ሺܳଵ௠௔௫, ሻ 0,6 0,6 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 

, ଵ ௠ܦ ˏ 0,46 0,35 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ 

, ˇˑˏܪ ˏ 12 5 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 21 16 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɜɹɡɤɨɫɬɢ 

 ˇˑˏݒ

 
0,988 1,114 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɵɩɨɥɧɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ 
ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
3.2, 3.3, ɞɥɹ ɉɅ50-ȼ ɢ ɉɅȾ50 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ŋɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
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𝜂ʡ = ͳ − (ͳ − ŋሺ௣ଵሻ′ ൯ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ √ቀ஽భ ʛ஽భ ቁଶ ∙ ுʛு˓ ∙ ቀఔʜఔʛቁଶభబ ), (3.1) 

 

ɝɞɟ     ŋ(p1), D1ɦ, Нɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ;  
D1, Hɪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  
ν̦, ν̥ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧ; 
ε – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ε=0,75). 

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:ŋɝ.ɫɪ.=0,97. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
    ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓, (3.2) 

 

ɝɞɟ    ܳሺ௣ଵሻ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  
ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97 ).   

ɑɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

˃′ݖ  = ே˖˔˕ே′˃   , (3.3) 

 

ɝɞɟ     ܰ˖˔˕ =336 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ  , (3.4) 

 

ɝɞɟ     ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; ∆ – ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

Ɋɟɡɭɥɶɬɚɬ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
ȼɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɭɸ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɬɭɪɛɢɧɵ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɚɹ ɡɨɧɚ 

ɬɭɪɛɢɧɵ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆, (3.5) 

 ݊′ூ˓ = ௡˔∙஽భ√ு˓∙∆, (3.6) 

 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎ೣ∙∆, (3.7) 
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ɋɬɪɨɢɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
«ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ» ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. ɇɚɯɨɞɢɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟ: 

 ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓, (3.8) 

 

Ⱦɚɥɟɟ, ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ, ɧɚ ɥɢɧɢɢ ݊′ூ ˓ 

ɩɨɞɛɢɪɚɸɬɫɹ ɬɚɤɢɟ  ܳ′ூ  ˋ 𝜂ʡ, ɱɬɨɛɵ ɢɯ ɩɪɨɢɡɜɟɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɮɨɪɦɭɥɟ 
3.8.Ⱥɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɇmax, ɧɚ ɥɢɧɢɢ ݊′ூ ௠𝑖௡. 

ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɫɬɪɨɢɬɫɹ  ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ (ɞɥɹ ɇmax ɢ ɇmin): 

 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆, (3.9) 

 

ɝɞɟ     ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ 

ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ.  
Ɋɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɚɯ 3.2, 3.3.  
 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ 
D1 4,00 4,25 6,00 7,10 

ɬ 0,940 0,940 0,943 0,944 

N'ɚɝɪ 58412,46 65975,44 131856 164556 

z' 5,75 5,09 2,54 2,04 

z 6,00 6,00 3,00 2,00 

Nɚɝɪ 56000,00 56000,00 112000,00 168000,00 

Δ1 1,02 1,03 1,03 1,03 

n'ɫ 190,36 179,20 127,11 113,88 

nɫ 200 187,5 136,40 115,4 

n'min 112,8 112,4 115,2 108,8 

n'p 121,9 121,4 124,5 117,6 

n'max 137,5 136,9 140,4 132,6 

Q'1*ŋɦ ɩɪɢ Hɪɚɫɱ 1,351 1,197 1,201 1,44 

Q'1*ŋɦ ɩɪɢ Hmax 1,072 0,949 0,953 1,15 

q Hmin 0,197 0,174 0,174 0,172 

q Hmax 0,162 0,143 0,143 0,153 
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ 

D1 4,00 4,75 5,60 

ɬ 0,941 0,943 0,944 

N'ɚɝɪ 66349,50 93683,00 130366 

z' 5,06 3,58 2,58 

Z 6,00 4,00 3,00 

Nɚɝɪ 56000,00 84000,00 112000,00 

Δ1 1,03 1,04 1,04 

n'ɫ 186,25 156,94 133,2 

nɫ 187,50 166,70 136,40 

n'min 105,32 111,12 107,13 

n'p 113,76 120,02 115,71 

n'max 128,34 135,41 130,54 

Q'1*ŋɦ ɩɪɢ Hɪɚɫɱ 1,351 1,437 1,379 

Q'1*ŋɦ ɩɪɢ Hmax 1,072 1,140 1,094 

q Hmin 0,196 0,208 0,199 

q Hmax 0,161 0,171 0,164 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɬɭɪɛɢɧɭ ɉɅ50-ȼ ɞɢɚɦɟɬɪɨɦ 4 ɦ , 4,25 ɢ 6 ɦ, ɚ ɬɚɤɠɟ  ɬɭɪɛɢɧɭ ɉɅȾ 50 
ɞɢɚɦɟɬɪɨɦ 4 ɢ 4,75 ɦ. Ⱦɚɧɧɵɟ ɞɢɚɦɟɬɪɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɢɫɯɨɞɹ ɢɡ ɧɚɢɛɨɥɟɟ 
ɩɨɥɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɣ ɬɭɪɛɢɧɵ.  

 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɟ  ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  

Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

.ˍ.˓ܼߘ  = ܼː.˄. ሺܳː.˄.ሻ +  ௦ , (3.10)ܪ

 

ɝɞɟ    ܼː.˄. ሺܳː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ:  

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmax ɢ NP; 

2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇP ɢ NP; 

3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ  
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ. , (3.11) 
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̐де     10,33=ܤ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  𝜎  – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ     
 ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ ɪɚɜɧɚ 0, ɞɥɹ ɉɅȾ:  

 ܼʤ.ʞʚ. = ஻బଶ = ଵ,଼଻ହଶ = Ͳ,ͻ͵͹ͷ ˏ, (3.12) 

 

ɝɞɟ    ܤ଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ ɉɅȾ 50 
ɞɢɚɦɟɬɪɨɦ 4 ɪɚɜɧɚ: 

 ܾ଴ = Ͳ,͵͹ͷ ∙ ଵܦ = Ͳ,͵͹ͷ ∙ Ͷ = ͳ,ͷ ˏ, (3.13) 

 

Ɋɚɫɱɟɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ  3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ 

ɬɭɪɛɢɧɵ 
 

D1, 

ɦ 

Za,ɲ
ɬ 

nc,ɨɛ/ɦ
ɢɧ 

Na,Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 

ɉɅ50-ȼ-400 0,940 4,00 6 200,0 56,00 -7,93 -17,38 -10,25 

ɉɅ50-ȼ-425 0,940 4,25 6 187,5 56,00 -6,46 -7,31 -2,95 

ɉɅ50-ȼ-600 0,943 6,00 3 136,4 112,00 -4,51 -10,25 -4,31 

ɉɅȾ50-400 0,941 4,00 6 187,5 56,00 -6,21 -11,59 -5,54 

ɉɅȾ50-475 0,943 4,75 4 166,7 84,00 -7,05 -15,65 -8,69 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ50-ȼ-425, ɬɚɤ ɤɚɤ ɟё ɤɩɞ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɢɦ ɢ 
ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ.  

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɩɪɢ Hs=-7,31: 

.ˍ.˓ܼߘ  = ͷͲ͸,ͺͺ + ሺ−͹,͵ͳሻ = Ͷͻͻ,ͷ͹ ˏ. 

 

Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 

 

3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
 

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

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ே𝑎௖௢௦𝜑, (3.14) 
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ɝɞɟ     cosφ  ɩɪɢɧɢɦɚɟɦ  ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81 ɞɨ 0,9. 

 ܵːˑˏ = ହ଺,଴଴଴,଼ହ = ͸ͷ,ͻ, 

 

P=
଺଴଴଴௡೎ = ଺଴଴଴ଵ଼଻,ହ = ͵ʹ, (3.15) 

 

ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-660/165-32.  

 

3.4 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ 

 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ  ɩɨɞɚɱɢ ɦɚɫɥɚ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ  ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ.   

ȼɵɛɨɪ Ɇɇɍ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɧɨɦɨɝɪɚɦɦɟ [6], ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɇmax. 

ȼ ɢɬɨɝɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ 8 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 
ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ  8 
ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ – Ɇɇɍ-8/1-40-8-2 

ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ – ɭɫɬɪɨɣɫɬɜɚ, ɨɫɧɨɜɧɚɹ ɡɚɞɚɱɚ 
ɤɨɬɨɪɵɯ – ɩɨɞɞɟɪɠɚɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɚɯ. 

ȼɵɛɢɪɚɟɬɫɹ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ – ɗȽɊɄ-Ɇɉ-100-4. 

  



29 

 

4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ  
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ  
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ.  

ɍɪɨɜɟɧɶ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ Ƚɗɋ, ɟё ɪɨɥɶɸ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

ɇɚ ɪɢɫɭɧɤɟ 4.1, 4.2  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɢɞɵ ɛɥɨɤɨɜ. 
 

 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɲɟɫɬɶɸ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɬɪɟɦɹ ɨɛɴɟɞɢɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 

4.2 ȼɵɛɨɪ ɬɢɩɚ ɛɥɨɤɨɜ Ƚɗɋ  
 

4.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 

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. 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 
 ܵ˓˃˔˚ = ʟˆ−ʟ˔.ː.௖௢௦𝜑ˆ = ହ଻−ଷ,ଷ଺଴,଼ହ = ͸ʹ,͵ ʛʑʏ. (4.1) 

 

ɉɨ ɤɚɬɚɥɨɝɭ ȺɈ "ɍɗɌɆ" ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɌɇ-63000/220. 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɌɇ-63000/220 

Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, 
ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 

ɄɁ, % 

Ɍɨɤ 
ɏɏ,% 

ȼɇ ɇɇ ɏɏ ɄɁ 

ɌȾɌɇ-63000/220-ɍ1, 
ɍɏɅ1 

63000 230 10,5 Yɧ/D-11 
62 260 

11,0 0,5 
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4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɨɛɴɟɞɢɧёɧɧɵɦɢ  ɛɥɨɤɚɦɢ 

 

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: 

 ܵ˓˃˔˚ = ʟˆ−ʟ˔.ː.௖௢௦𝜑ˆ = ହ଻−ଷ,ଷ଺଴,଼ହ = ͸ʹ,͵ ʛʑʏ. (4.2) 

 

ɉɨ ɤɚɬɚɥɨɝɭ ȺɈ "ɍɗɌɆ" ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɌɇ-63000/220. 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 (ɩ. 4.2.1). 
 

4.2.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ  
 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-660/165-32 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ». ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-660/165-32 

Ƚɟɧɟɪɚɬɨɪ ɋȼ-660/165-32 ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɑɢɫɥɨ ɢ 
ɦɨɳɧɨɫɬɶ ɧܷɨɦ cos φɧɨɦ ݔௗ.. .ௗݔ  ௗݔ   

ɲɬ×Ɇȼɬ ɤȼ ɨ. ɟ. 
0,24 0,29 1,04 

6×57 10,5 0,85 

 

4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 SɌɫ.ɧ. ൒ Sɫ.ɧ.. (4.3) 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ГЭˁ: 

 P̭ .̦. = Ͳ,Ͳͳ ∙ Pу̭т.ГЭˁ = ͵,͵͸ ʛʑ˕. (4.4) 

 ܵ˔ː = ̝ܲ ː ∙ ː˔߮ݏ݋ܿ = ͵,͵͸/Ͳ,ͺͷ = ͵,ͻͷ ʛʑʏ. (4.5) 

 

ɉɨ ɤɚɬɚɥɨɝɭ "Cɥɚɜɗɧɟɪɝɨ" ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁɇ-4000/10,5 

ɍ1 ɜ ɤɨɥɢɱɟɫɬɜɟ 2. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 Ɍɋɇ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɨɬɩɚɣɤɢ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1, Ƚ5. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3.  
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Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁɇ-4000/10,5 ɍ1 Sːˑˏ, Ɇȼɬ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

1 10,5 6 7,5 33 6,8 

 

4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʖ = ʔː ∙ ʙ +  (4.6) ,ݑ

 ˆɞɟ    ʔː − ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,15; ʙ − ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; ݑ − ɢɡɞɟɪɠɤɢ; 
 

ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɜɧɚ: 
 ʙ = ʙʡ + ʙʡʠʜ + ʙʟʢ, (4.7) 

 ˆɞɟ     ʙʡ −ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ʙʡʠʜ −ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʟʢ − ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ. 
ɋɬɨɢɦɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɹɱɟɣɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɨɜɨɞɢɬɫɹ 

ɩɨ ɭɤɪɭɩɧёɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ:  ʙʡ = ʹ͹ͺͶͲͲͲͲ ˓˖˄;  ʙʟʢ = ʹͲͶͺͲͲͲͲ ˓˖˄;   
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ ɛɟɪɟɦ ɫ ɫɚɣɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ: ʙʡʠʜ = ͻʹ͸ͳͻͲ ˓˖˄;  
ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ: 
 ʙˑ˄˝ˈˇ.˄ˎ. = ʹ͹ͺͶͲͲͲͲ ∙ ͸ + ͻʹ͸ͳͻͲ ∙ ͷ + ʹͲͶͺͲͲͲͲ ∙ ͻ = ͵ͷͷͻͻͲͻͷͲ ˓˖˄; 

 ʙˑˇ.˄ˎ. = ʹ͹ͺͶͲͲͲͲ ∙ ͸ + ͻʹ͸ͳͻͲ ∙ ͷ + ʹͲͶͺͲͲͲͲ ∙ ͳʹ = Ͷͳ͹Ͷ͵ͲͻͷͲ ˓˖˄; 

 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɞɨɥɠɧɵ ɭɦɧɨɠɢɬɫɹ ɧɚ ɩɨɜɵɲɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, 
ɪɚɜɧɵɣ 4 , ɭɱɢɬɵɜɚɸɳɢɣ ɪɨɫɬ ɰɟɧ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɷɧɟɪɝɟɬɢɤɟ ɫ 2000 ɝɨɞɚ: ʙͳ = ͵ͷͷͻͻͲͻͷͲ ∙ Ͷ = ͳͶʹ͵ͻ͸͵ͺͲͲ ˓˖˄;  ʙʹ = Ͷͳ͹Ͷ͵ͲͻͷͲ ∙ Ͷ = ͳ͸͸ͻ͹ʹ͵ͺͲͲ  ˓˖˄;  

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɫɬɨɢɦɨɫɬɶɸ ɜɚɪɢɚɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 14,7%. 
ɂɡɞɟɪɠɤɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݑ  = ∆ܲ ∙ ଴ݕ ∙ ௠ܶ௔௫, (4.8) 
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ɝɞɟ      ݕ଴ −ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,92 
ɪɭɛ/ɤȼɬ*ɱ. ∆ܲ – ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ; ௠ܶ௔௫ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ. 

ݑ  = (∆̱ܲ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ + ∆ܲ̆ ∙ ܶ̂ ˑˇ) ∙ ଴ݕ ∙ ௠ܶ௔௫ = (Ͳ,ʹ͸Ͳ ∙ ቀ଺ଶଷ଴଴଺ଷ଴଴଴ቁଶ + Ͳ,Ͳ͸ ∙ͺ͹͸Ͳ) ∙ Ͳ,ͻʹ ∙ ͶʹͲͲ = ʹͲ͵ͳͻͲͲ ˍʑ˕ ∙ ˚.                                                               (4.9) 

 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖˑ˄˝ˈˇ.˄ˎ. = Ͳ,ͳͷ ∙ ͳͶʹ͵ͻ͸͵ͺͲͲ + ʹͲ͵ͳͻͲͲ ∙ ͸ = ʹʹͷ͹ͺͷͻ͹Ͳ ˓˖˄; 

 ʖˑˇ.˄ˎ = Ͳ,ͳͷ ∙ ͳ͸͸ͻ͹ʹ͵ͺͲͲ + ʹͲ͵ͳͻͲͲ ∙ ͸ =  ʹ͸ʹ͸Ͷͻͻ͹Ͳ ˓˖˄. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  

 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%, (4.10) 

 ʟ = ଶ଺ଶ଺ସଽଽ଻଴−ଶଶହ଻଼ହଽ଻଴ଶ଺ଶ଺ସଽଽ଻଴ ∙ ͳͲͲ% = ͳͶ%. 

 

Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɡɚɬɪɚɬɚɦɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɥɹɟɬ 14%, ɬɨ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɜɵɛɢɪɚɟɦ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɵ ɧɚ 
ɤɨɬɨɪɭɸ ɩɨɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟ ɡɚɬɪɚɬ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɜɵɝɨɞɧɨɣ ɫɯɟɦɨɣ ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ ɫ ɨɛɴɟɞɢɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ. 

 

4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  
 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɍ: 
 ܵʟʢ = ݊ˆˈːܵˆˈː − ܵ˔ː = ͸ ∙ ͸͹,ͳ − ͵,ͻͷ = ͵ͻͺ,͸ͷ ʛʑʏ. (4.11) 

 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ = ௌʟʢ∙ୡ୭ୱ 𝜑˔௉ː ˃˕∙௄ + ͳ = ଷଽ଼,଺ହ∙଴,଼ହଵଷହ∙ଵ,ଶ + ͳ = Ͷ, (4.12) 

 

ɝɞɟ    ܲː ˃˕ = ͳ͵ͷ ʛʑ˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ 220 ɤȼ. ܭ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1]. 

ȼɵɱɢɫɥɹɟɬɫɹ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ: 
˄˃˓ܫ  = ௌʟʢ√ଷ௡ˎ௖௢௦𝜑˔௎ːˑˏ = ଷଽ଼,଺ହ√ଷ∙ସ∙଴,଼ହ∙ଶଶ଴ = ͵Ͳͺ ʏ. (4.13) 



34 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɭɬɹɠɟɥёɧɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɣ ɥɢɧɢɢ: 
˕˖,˄˃˓ܫ  = ௌʟʢ√ଷሺ௡ˎ−ଵሻ௖௢௦𝜑˔௎ːˑˏ = ଷଽ଼,଺ହ√ଷ∙ሺସ−ଵሻ∙଴,଼ହ∙ଶଶ଴ = ͶͳͲ ʏ; (4.14) 

 

ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɬɨɤɨɜɨɣ ɧɚɝɪɭɡɤɟ: 
˚˔˃˓ܫ  = ˕˖,˄˃˓ܫ ∙ 𝑖ߙ ∙ ௧ߙ = ͶͳͲ ∙ ͳ,Ͳͷ ∙ ͳ,ʹ = ͷͳ͸,͸ ʏ. (4.15) 

 

ɝɞɟ     ߙ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɨ ɝɨɞɚɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; ߙ௧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ Ɍɧɛ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɟё ɩɨɩɚɞɚɧɢɹ ɜ ɦɚɤɫɢɦɭɦ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ȼɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ Ⱥɋ 240/32 ɫ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɨɦ ܫˇˑ˒ = ͸ͳͲ ʏ, ɯ0 = 

0,435 Ɉɦ/ɤɦ [5]. 

 

4.5 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ  
 

Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ [15]: 

- ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 150 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ;  

- ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɟɦɹ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ;  

- ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ 
ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ 
ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ.  

- ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ 
ɨɬɤɥɸɱɚɬɶɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ , ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ- ɧɟ ɛɨɥɟɟ ɞɜɭɯ 
ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ ɧɚɪɭɲɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ.  

- ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ – 7;  

- 4 ȼɅ 220 ɤȼ;  
- 3 ɛɥɨɤɚ;  
ɉɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ 

ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ ɲɢɧ. ɋɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3.  
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Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ «ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ» 

 

4.6 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
Ɋɍ ȼɇ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTR WIN 3» 

 

ɇɚ ɪɢɫɭɧɤɚɯ 4.4 – 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RASTR WIN 3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɢ ɨɛɪɚɛɨɬɚɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɬɚɛɥɢɰɟ 4.4.  

 

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

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚɦ 

 

Ɍɚɛɥɢɰɚ 4.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ 

ɉI Ɍɢɩ ܫ˒.଴, ɤȺ 

3 3ɮ 52,1 

2 3ɮ 12,6 

2 1ɮ 4,65 

 

4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ  
 

4.7.1 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

Ƚɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɭɫɥɨɜɢɹɦ: 
 

1)  ːܷˑˏ ൒ ːܷˑˏ,˔; 
ˏːˑܫ  (2 ൒  ;ʒ˓˃˄ ௠௔௫ܫ
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ˎˍ˕ˑܫ  (3 ൒  .ˑ˒ܫ

ʒ ˓˃˄ ௠௔௫ܫ  = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ = ͳ,Ͳͷ ∙ ଺଻,ଵ√ଷ∙ଵ଴,ହ = ͵,ͻ ˍʏ; (4.16) 

 

ɉɨ ɤɚɬɚɥɨɝɭ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɜɵɛɢɪɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ 
ɤɨɦɩɥɟɤɫ ɄȺȽ-20 ɧɚ ɛɚɡɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20. 

ɉɚɪɚɦɟɬɪɵ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-20-90/8000 

Uɧɨɦ,ɤȼ 
Umax 

ɪɚɛ,ɤȼ 
Iɧɨɦ, Ⱥ Iɨɬɤɥ, ɤȺ Iɩɪ.ɫɤɜ, Ⱥ Iɬɟɪɦ, ɤȺ tɨɬɤɥ, ɫ tT, ɫ 

20 27,5 8000 90 230 90 0,03 3 

 𝑖˖ǯ = √ʹ ∙ ௡௢ܫ ቀͳ + ݁−బ.బభబ.రఱቁ = √ʹ ∙ ͷʹ,ͳ ∙ (ͳ + ݁− బ,బభబ,బరఱ) = ͳ͵ʹ,͹ˍʏ; (4.17) 

 𝑖˖ǯ <  (4.18) ;˅ˍ˔.˓˒ܫ

 ͳ͵ʹ,͹ < ʹ͵Ͳ 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 
Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 
˚˔˃˓.ˍܤ  = ௡௢ଶܫ ∙ ʑݐ) + ൯ˊ˓ݐ = ͷʹ,ͳ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ = ʹͻͺ,͸ ˍʏଶ ∙ ˔ (4.19) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱɚɬɟɥɹ: 
ʙʜʝʛܤ  = ଶˏ˓ˈ˕ܫ ∙ ˕ݐ = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔. (4.20) 

˚˔˃˓.ˍܤ  <  ʙʜʝʛ, (4.21)ܤ

 ʹͻͺ,͸ ˍʏଶ ∙ ˔ < ʹͶ͵ͲͲ ˍʏଶ ∙ ˔  

 

ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20-

90/8000: 

 𝑖௔𝜏 = √ʹ ∙ ˑ˒ܫ ∙ ˈ− 𝜏ʡ˃ = √ʹ ∙ ͷʹ,ͳ ∙ ˈ−బ,బభబ,బయ = ͷʹ,͹ͻˍʏ; (4.22) 

 𝑖𝑎𝜏√మூ˒ˑ ∙ ͳͲͲ% = ͹ʹ%; (4.23) 

 

72% < ͻͲ% 
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4.7.2 ȼɵɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ 0,4ɤȼ 

ˏːˑܫ  = ௌ˔ː√ଷ∙௎ːˑˏ∙௡˃ˆ˓ = ସଽହ଴√ଷ∙଴,ସ∙଺ = ͳͳͻͳ ʏ, (4.24) 

 

ȼɵɛɢɪɚɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ-ɋɗɓ-LBA-1250 ɫ 
ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɨɬɤɥɸɱɟɧɢɹ ܫːˑˏ = ͳʹͷͲ ʏ. 

 

4.7.3 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 

 

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 I ˓˃˄ ୫a୶ = ୗ∑√ଷ∙୬ʚ∙୙ ːˑˏ = ୗʒభ−ʒర ːˑˏ−∙ୗ˔ː√ଷ∙୬ʚ∙୙ ːˑˏ ; (4.25) 

 I ˓˃˄ ୫a୶ = ሺ଺଻,ଵ∙଺ሻ−ସ,ଽହ√ଷ∙ସ∙ଶଶ଴ = ʹ͸Ͳ ʏ. 

 

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

 I˓˃˄.˖˕ˉ. = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ, (4.26) 

 I˓˃˄.˖˕ˉ. = ሺ଺଻,ଵ∙଺ሻ−ସ,ଽହଷ∙√ଷ∙ଶଶ଴ = ͵Ͷͺ ʏ  

 

4.7.4 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɜɵɛɢɪɚɟɦ 
ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220  ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɉȾ-220/1250 

ɍɏɅ1. ɉɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6, ɚ ɬɚɤ ɠɟ ɩɪɢɛɨɪɵ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ (ɬɚɛɥɢɰɚ 4.7). 

 

Ɍɚɛɥɢɰɚ 4.6 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ  
ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊɉȾ-220/1250 ɍɏɅ1 ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ːܷˑˏ = ʹʹͲ ɤȼ ːܷˑˏ = ʹʹͲ ɤȼ ˓ܫ ˃˄ ୫a୶ = ʹ͸Ͳ ʏ ːܫ ˑˏ = ʹͷͲͲ Ⱥ ːܫ ˑˏ = ͳʹͷͲ Ⱥ ܫ௡଴ = ͳʹ,͸ ɤȺ ˒ܫ ˓.˔ˍ˅ = ͷͲ ɤȺ ˒ܫ ˓.˔ˍ˅ = ʹͷ ɤȺ 𝑖௬ = ͵ʹ,ͳ ɤȺ 
𝑖˒˓.˔ˍ˅ = ͳʹͷ ɤȺ 𝑖˒˓.˔ˍ˅ = ͸Ͷ ɤȺ ːܫ ˑˏ.ˑ˕ˍˎ = ͷͲ ɤȺ ̞ܫ .˔˕ = ʹͷ ɤȺ ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + ൯ˊ˓ݐ = = ͵ʹ,ͳ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ = = ͳͳ͵,͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ʹͷଶ ∙ ͵ = ͳͺ͹ͷ ˍʏଶ ∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.7 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 

4.7.5 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 

ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌȼȽ-220. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ».  ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȼȽ-220-

III-2000/5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.8. 

 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ːܷˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ːܷˑˏ = ʹʹͲ ˍʑ ˓ܫ ˃˄ ୫a୶ < ːܫ ˑˏ ˓ܫ ˃˄ ୫a୶ = ʹ͸Ͳ ʏ ːܫ ˑˏ = ͸ͲͲ ʏ ܵଶ < ܵଶːˑˏ ͺ ʑ ∙ ʏ ͵Ͳ ʑ ∙ ʏ 𝑖୷ < 𝑖ˇˋː ͵ʹ,ͳ ʑ ∙ ʏ ͷͲ ʑ ∙ ʏ ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + ൯ˊ˓ݐ = = ͳʹ,͸ଶ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ = = ͳͳ͵,͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

 

ȼɵɛɪɚɧ ɨɩɬɢɱɟɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɉɊɈɎɈɌȿɄ». ɉɚɪɚɦɟɬɪɵ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

 

Ɍɚɛɥɢɰɚ 4.9 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ːܷˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ːܷˑˏ = ʹʹͲ ˍʑ ܵଶ < ܵଶːˑˏ ͺ ʑ ∙ ʏ ͵Ͳ ʑ ∙ ʏ 

 

ȼ ɈɊɍ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ1-

220/163/10/2III(IV)ɍɏɅ1ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

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

 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɚ ɩɚɪɚɦɟɬɪɵ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 

 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-660/165-32 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 67,1 

ɚɤɬɢɜɧɚɹ 57 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10,5 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 187,5 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 3,70 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1,09 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,04 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,29 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,24 

 ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 0,22 

 ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1,02 

 

Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɌɇ-63000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 63 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

 

5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ  
 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  

ːˆሺଵሻܫ  = ௉ː ˑˏ/஼௢௦𝜑√ଷ∙௎ːˑˏ = ହ଻/଴,଼ହ√ଷ∙ଵ଴,ହ = ͵,͸ͺ͹ ˍʏ, (5.1) 
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ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ːˆሺଶሻܫ  = ூːˆሺభሻ∙௄˔˘௄˕˕ = ଷ଺଼଻∙ଵସ଴଴଴/ହ = Ͷ,͸ͳ ʏ (5.2) 

 

ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 

ːሺଵሻ˅ܫ  = ହ଻/଴,଼ହ√ଷ∙ଶଶ଴ = Ͳ,ͳ͹͸ ˍʏ (5.3) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

ːሺଶሻ˅ܫ  = ூ˅ːሺభሻ∙௄˔˘௄˕˕ = ଵ଻଺∙√ଷଶ଴଴/ହ = ͹,͸ʹ ʏ (5.4) 

 

5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [8, ɝɥɚɜɚ 3] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 660/165-32 –67,1ɆȼȺ: 
- ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ 

ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ);  
- Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɨɬ ɨɞɧɨɮɚɡɧɵɯ  

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ);  
- Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ  

ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ);  
- Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
- Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ;  
- Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ (ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ  

ɝɟɧɟɪɚɬɨɪɚ);  
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, 
- Ʉɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
- Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ;  
- ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ;  
- ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɌɇ-63000/220: 

- ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ  
ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 

- Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
- Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
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- Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ  
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 

- ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ  
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 

- Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
- Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
- Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5ɤȼ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
Ɂɚɳɢɬɵ ɈɊɍ 220ɤȼ: 
- ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
- Ⱥɉȼ (ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ). 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
- Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
- ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  

(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
- Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
- ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ). 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
- Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
- ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 10,5ɤȼ; 
- ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 0,4 ɤȼ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
- Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ. 

 

5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 

 

Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 
ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 

ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

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

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

 

5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ.. <Ͳ,ʹ ∙  ːˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 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: ܫʜ = ͵͹ͲͲ ʏ. 

1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫ˔˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,Ͳͷ ∙  ʜ, (5.5)ܫ

 

ɝɞɟ    ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
଴˓˔ܫ  ൒ ʜܭ ∙ ʜʐሺʜʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ, (5.6)ܫ

 

ɝɞɟ     ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫ˔˓଴ = Ͳ,ͳͷ ∙ ʜܫ = ͷͷͷ Ⱥ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ்ܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ  

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ, (5.7)ܫ

 

ɝɞɟ     ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
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ʛʏʙʠܫ = ா ′̂′௫೏′′ ∙  ʜ. (5.8)ܫ

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ଵ.ଵଷ଴.ଶସ ∙ ͵͹ͲͲ = ͳ͹Ͷʹ ʏ  

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ . (5.9) 

 

ɝɞɟ    ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ −ɬɨɪɦɨɡɧɨɣ ɬɨɤ. 
 ʙʡ > ଵ଻ସଶ∙ଶଶ଴଼଺଴ = Ͳ,ͳ͹  

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,͵. 

1) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ =0,5 (5.10) 

 

2) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ (5.11) 

 

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

3) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫˑ˕˔ = ʹ … ͳʹܫʜ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫˑ˕˔ = ͸ܫʜ. 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 

 

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

 

5.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

 

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1-ɣ ɨɪɝɚɧ ( ଴ܷሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ଴ܷ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ଴ܷɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ ( ଴ܷଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ 
ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 
30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ଴ܷଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

1) ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
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ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ଴ܷэˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

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

 ଴ܷэˎ.˔˕. = ܭ ∙ ଴ܷ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼∑ , (5.12) 

 

ɝɞɟ ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨ ɣɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; 

ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ܥʑʒ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 

 ଴ܷ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = Ͷʹ,͵͵ ˍʑ (5.13) 

 

ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

∑ܥ  = ்ܥ + ʒܥ + ʠ˛ + ʑʒܥ +  ʑʡ; (5.14)ܥ

∑ܥ  =0,0073+1,02+0,008+0,26+0,13=1,425ɦɤɎ/ɮɚɡɭ 

 

ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5ɤȼ: 

௖ܫ  = ͳ,͹͵ ∙ ˎܷ ∙ 𝜔 ∙ ʠ∑ = ͺ,ͳ͵ ʏ. (5.15) 
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ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 

 ଴ܷэˎ.˔˕. = Ͳ,ͷ ∙42330∙ ଴,଴଴ଽ଴,଴଴ଽ+ଵ,ସଶହ = ͳ͵ʹ,ͺ͵ ȼ 

 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ʠܷʟ ൒ ௄ʜ௄ʑ ∙ ଷ௡ʡʜ ∙ ଴ܷэˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଵଷଶ,଼ଷభబ,ఱ√య∙బ,భయ = ͵,Ͷ͸ ȼ. (5.16) 

 

ɝɞɟ     ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ଴ܷଶீ  ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ଴ܷீ  ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ 
ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) Ⱦɥɹ ɨɪɝɚɧɚ ଴ܷଷɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ  
1 ɞɨ 3. 

ɉɪɢܭʡ = ͳ,ͳ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 

 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଵ+ଶ = Ͳ,͵ʹɨ.ɟ. (5.17) 

 

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ଴ܷଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

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

 

5.7 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

 

1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ଶܷ > ɜɵɛɢɪɚɟɬɫɹ: 
 ʠܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲʑ. (5.18) 
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2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ଵܷ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

 ʠܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ȼ (5.19) 

 

ɍɫɬɚɜɤɚɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 

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

 

5.8 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  =  ʜ, (5.20)ܫ/ଶܫ

 

ɝɞɟ     ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ , (5.21) 

 

ɝɞɟ    ܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ݐ =ͻ ɫ, ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ). 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹. 

ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹ܫʜ. (5.22) 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ  
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͸ͲͲ ɫ. 

ଶ∗ܫ  = √஺௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ. (5.23) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ. (5.24) 

ଶʞʢʠʙܫ  = Ͳ,ͳͷܫʜ = Ͳ,ͳͷ ∗ ͵,͸ͻ = Ͳ,ͷͷ͵ ˍʏ. (5.25) 

 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. 

ʓʝʞݐ  = ʹͲ/Ͳ,ͳͷଶ ≈ ͺͺͲ ɫ 

 

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

ʠʟݐ  = ଶ଴ሺூ∗మሻమ., (5.26) 

 ʏʗʝ = ʹͲ = ሺܫ∗ଶሻଶ ∙  ʠʟ (5.27)ݐ

 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.3.ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/IH 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 55 80 125 220 500 
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Ɋɢɫɭɧɨɤ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ  
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

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 ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
.ଶɋ.Зܫ  ൑ ூమమ௄Ч

= ଵଵ,ଷ∙ቆ୶d′′ ∙(UȼНUНН
)మ+୶Ƚ∙(UȼНUНН

)మ+ଶ∙୶Ɍቇ = ଵଵ,ଷ∙(଴,ଶସ∙ቀమరమభబ,ఱቁమ+଴,ଶଶ∙ቀమరమభబ,ఱቁమ+ଶ∙଴,ଵ଼) =Ͳ,ͲͲ͵ ɨ. е.                                                                                                               (5.28) 

 

,ɝɞɟ    ݔௗ′′  - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  ݔȽ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  ݔɌ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
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Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖܫ  ൑ ଶ∙଴,଴଴ଷ∙ଶସଶଵ,ଶ∙ଵ଴,ହ = ሺͲ,ͳʹ ∙  ுሻ. (5.29)ܫ

 

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

 

5.9 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ܫʜ, (5.30) 

 

ɝɞɟ     ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ଵʠʗʒʜܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳܫʜ. (5.31) 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɍɚɛɥɢɰɚ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

>100Ɇȼɬ 

3600 900 360 300 240 120 60 1  

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

≤100 Ɇȼɬ  

3800 1200 450 340 280 160 80 3 1 

 

 
Ɋɢɫɭɧɨɤ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 

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

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶܫʜʝʛ. (5.32) 

 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ,଴ = ͸͸ ȼ (5.33) 
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Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.10 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ Iɢ 
IIɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼଵ,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͻʹ,͵͸ + ଴,ସ଼ ∙ ͵͵,ͳͶ = ͺͲ,ͷʹ Ɉɦ. (5.34) 

 

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

Z1Ʌ’ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ. 
 ܼʡ = ଴,ଵଵ∙ଶଷ଴మ଺ଷ = ͻʹ,͵͸ Ɉɦ 

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଺଻,ଵ଺ଷ + ଴,ସ଼ ∙ ଺଻,ଵଶଷ଴మ ∙ ͵͵,ͳͶ = Ͳ,ͳͲʹ. 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͲʹ ∙ ͳ,͸Ͷ = Ͳ,ͳ͹Ɉɦ, (5.35) 

 

ɝɞɟ      ܼ˄ = ௎మ˄ௌʒ = ଵ଴,ହమ଺଻,ଵ = ͳ,͸Ͷ  (5.36) 

 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳ͹ ∙ రబబబఱభబ,ఱబ,భ = ͳ,͵ʝˏ   (5.37) 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,Ͷ Ɉɦ. 
1) Ɏɭɧɤɰɢɹ ∆ܼɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ,  ɭɫɬɚɜɤɭ 30 Ɉɦ/ɫɟɤ. 
2) 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଴଴√ଷ∙ଷ଻଴଴ = ͳ,͸͵Ɉɦ (5.38) 

 

ɝɞɟ    ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 

˗ܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤʤ −଴,ଽହ௑೏ = మ∙భబవబరఱబ −଴.ଽହଵ,଴ସ = ͵,͹ͷ  (5.39) 

 

ɝɞɟ    ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ɨ.ɟ. (5.40) 

ː˃ˆ˓.𝜑߮ݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵ͷ  (5.41) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ߮ː˃ˆ˓. ˗ ≈ ͸ͻ,ͷ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ɨ.ɟ. (5.42) 

 ܼʠ.ʖூூ = ܼʠ.ʖூூˑ.ˈ. ∙ ܼ˄ = Ͳ,͵ͷ ∙ ଵ଴,ହమ଺଻,ଵ = Ͳ,ͷͺ Ɉɦ. (5.43) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 ܼʠʟ ூூ = ௓ʠ.ʖ𝐼𝐼∙௡ʡ௡ʜ = ଴,ହ଼∙ସ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,Ͷͳ Ɉɦ. (5.44) 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,ͷ  Ɉɦ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,Ͳͷ Ɉɦ, ܼʠʛூூ = Ͳ,Ͷ Ɉɦ 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 
ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1 ɫ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ȺɊɁ. 

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

 

5.11 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ 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: 
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.ʟ.ʠʗʒʜܫ = ʙʜ∙ூʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,Ͳ͹ܫʜʝʛ.ʟ.  (5.45) 

 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,ʹʹ ∙  ʜʝʛ.ʟ.  (5.46)ܫ

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.5), ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ, I/Iɧ 
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

>100Ɇȼɬ 

ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20  

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

≤100Ɇȼɬ 

ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 

 
Ɋɢɫɭɧɨɤ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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.ʟ.ʝʡʠܫ = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ͳͻܫʜʝʛ.ʟ.  (5.47) 

 

Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɜɵɩɨɥɧɟɧ ɛɟɡ ɭɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɩɪɹɦɥɟɧɢɹ, ɪɚɜɧɨɝɨ ʙ˔˘ = Ͳ,ͺͳ͸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ). 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  
 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ  
 

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

 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ «Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ, 
ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ II.  

- Ȼɟɬɨɧɧɚɹ, ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ  ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɨɬ 
25 ɞɨ 60 ɦ - III ɤɥɚɫɫ; 

- ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ - 336 Ɇȼɬ - II ɤɥɚɫɫ; 
- ɑɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɇȻ ɩɥɨɬɢɧɵ ɛɨɥɟɟ ɨɬ 500 ɞɨ 3000 ɱɟɥɨɜɟɤ - II ɤɥɚɫɫ. 
 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ∇ʒʐʞ = ∇ʜʞʢ + hଵ% + ∆ℎ௦௘௧ + ܽ, (6.1) 

 

ɝɞɟ     hଵ%– ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,6 ɦ. 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ ୚మ∙L୥∙ୢ ∙ cosα , (6.2) 

 

ɝɞɟ     k୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ. ɉɪɢ V= 12 ɦ/ɫ k୵ = ͳ,͵ͺ ∙ ͳͲ−଺; 

V– ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; α – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, α = Ͳ; d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
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ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = ∇ʜʞʢ−∇ʓʜʏଶ = ହହଽ−ହ଴ଽଶ =   ʹͷ ˏ  (6.3) 

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ ɩɨ ɮɨɪɦɭɥɟ (6.2) : 

 ∆hୱୣ୲ = ͳ,͵ͺ ∙ ͳͲ−଺ ∙ ଵଶమ∙ଽହ଴଴ଽ,଼ଵ∙ଶହ = ͹,͹ ∙ ͳͲ−ଷ ˏ  

 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 ୥∙୲୚   (6.4) 

 ୥∙L୚మ   (6.5) 

 

ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ. 
 ୥∙L୚మ = ଽ,଼ଵ∙ଽହ଴଴ଵଶమ = ͸Ͷ͹,ͳͻ  

 ୥∙୲୚ = ଽ,଼ଵ∙ଶଵ଺଴଴ଵଶ = ͳ͹͸ͷͺ  

 

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [8] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙୲୚   ɢ  ୥∙L୚మ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅୚మ   

ɢ  ୥∙୘̅୚ . 

Ɉɩɪɟɞɟɥɹɟɦɵɟ ɡɧɚɱɟɧɢɹ: 

 ୥∙୦୚మ = Ͳ,ͲͶ; 

 ୥∙୦୚మ = Ͳ,Ͳ͵ͻ; 

 ୥∙୘୚ = ʹ,͹; 

 ୥∙୘୚ = ʹ,͸. 

 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɵɟ.  
Ɉɬɫɸɞɚ: 
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h = ଴,଴ଷଽ∙୚మ୥ = ଴,଴ଷଽ∙ଵଶమଽ,଼ଵ = Ͳ,ͷ͹ ˏ  (6.6) 

 T = ଶ,଺∙୚୥ = ଶ,଺∙ଵଶଽ,଼ଵ = ͵,ͳͺ ˔  (6.7) 

 

ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 λୢ = ୘మ∙୥ଶ∙π = ଷ,ଵ଼మ∙ଽ,଼ଵଶ∙ଷ,ଵସ = ͳͷ,ͺͲ ˏ  (6.8) 

 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
 d > Ͳ,ͷ ∙ λୢ  (6.9) 

 ʹͷ > ͹,ͻ  ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ K୧ , (6.10) 

 

ɝɞɟ  K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [8] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ୥∙L୚మ  ,  K୧ = ʹ,ͳʹ: 

ɉɨ ɮɨɪɦɭɥɟ (6.10) : 

  hଵ% = Ͳ,ͷ͹ ∙ ʹ,ͳʹ = ͳ,ʹͳ ˏ  

 

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐʞ = ∇ʜʞʢ + hଵ% + ∆ℎ௦௘௧ + ܽ  (6.11) 

 ∇ʒʐʞ = ͷͷͻ + ͳ,ʹͳ + ͹,͹ ∙ ͳͲ−ଷ + Ͳ,͸ = ͷ͸Ͳ,ͺͳ  

 

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ. 

Ɍɚɛɥɢɰɚ 6.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q 1%ɦ3/ɫ Q 0,1% 

ɦ3/ɫ 

Ɉɬɦɟɬɤɚ 
ɞɧɚ ɦ 

Q ɚɝɪɟɝɚɬɚ 
ɦ3/ɫ 

ɇɉɍ ɦ Ɏɉɍ ɦ ɍɇȻ ɦ, 
Q1% 

3579 4109 509 127,2 559 560 518 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ  
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳˑ˔ː.˓ = ܳ௠௔௫,ˑ˔ː − ሺ݊ − ͳሻ ∙ ܳʒʏ  (6.12) 

 

ɝɞɟ    ܳ௠௔௫,ˑ˔ː − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ܳʒʏ = ͳͶͺ,͵ͺ ˏଷ/˔ −ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ Ƚɗɋ; 

 n=6 – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ. 
 ܳˑ˔ː.˓ = ͵ͷ͹ͻ − ሺ͸ − ͳሻ ∙ ͳͶͺ,͵ͺ = ʹͺ͵͹,ͳ  ˏଷ ˔⁄   

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொˑ˔ː.˓௤˅ = ଶ଼ଷ଻,ଵହ଺,ଶହ = ͷͲ,ͶͶ ˏ  (6.13) 

 

ɝɞɟ  ݍ˅– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ Ͷͷ = ͷ͸,ʹͷ ˏଶ/˔  (6.14) 

 

ɝɞɟ     qɪ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [𝜗ℎ] ∙ ℎː˄ = ͷ ∙ ͻ = Ͷͷ ˏଶ/˔  (6.15) 

 

ɝɞɟ    hɧɛ=9 -ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɩɪɢ Qɨɫɧ.max1%. 

         [𝜗ℎ] = ͷ ˏ/˔ –ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ.  

ɒɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɩɪɢɧɢɦɚɟɦ ܤ = ͷͶ ˏ: 6 ɩɪɨɥɟɬɨɜ ɩɨ 9 
ɦɟɬɪɨɜ. Ʉɚɠɞɵɣ ɛɵɤ ɹɜɥɹɟɬɫɹ ɪɚɡɪɟɡɧɵɦ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ:  
 ݀ ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ, (6.16) 

 ݀ ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ͻˏ, 

 ݀ ൒ ሺͳ,ͺ ÷ ʹ,ʹͷሻˏ.  
 

ȼɵɛɢɪɚɟɦ ɛɵɤ ɫ d=3 ɦ. 
ɂɬɨɝɨɜɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 

 

Bȼ=ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͻ ∙ ͸ + ሺ͸ − ͳሻ ∙ ͵ = ͸ͻ ˏ  (6.17) 
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6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

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

଴ଵܪ  = ሺ ொ˓௠∙஻∙√ଶ∙𝑔ሻమయ = ሺ ଶ଼ଷ଻,ଵ଴,ସଽ∙ହସ∙√ଶ∙ଽ,଼ଵሻమయ = ͺ,͵͹ ˏ, (6.18) 

 

ɝɞɟ ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, m = 0,49 (ɫɦ. ɪɢɫ 6. 1.); 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

ɋ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙𝑔ሻమయ  = ቀ ଶ଼ଷ଻,ଵ଴,ସଽ∙଴,଼଻∙ହସ∙√ଶ∙ଽ,଼ଵቁమయ = ͻ,ͳͺ ˏ  (6.19) 

 

ɝɞɟ     𝜎˔ˉ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ; 
 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ 

ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,0;  
ɉɪɢ ɧɚɥɢɱɢɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ 

Ƚɗɋ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɥɨɬɢɧɵ ɢ ɛɟɪɟɝɨɜɨɝɨ ɭɫɬɨɹ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 
ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ߝ ∙ ுబభ௕  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଼,ଷ଻ଽ = Ͳ,ͺ͹  (6.20) 

 

ɝɞɟ  ߝ଴ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ – 

ɩɪɢɧɢɦɚɟɦ ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɭ. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 

ܪ  = ଴ଶܪ − ఈ∙ బమଶ𝑔 = ͻ,ͳͺ − ଵ,ଵ∙଴,଼ଶమଶ∙ଽ,଼ଵ = ͻ,ͳͶ ˏ, (6.21) 

 

ɝɞɟ 1,1=ߙ- ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, 
଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
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଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻௗሻ = ଶ଼ଷ଻,ଵሺହହଽ−ହ଴ଽሻ∙ሺହସ+ሺ଺−ଵሻ∙ଷሻ = Ͳ,ͺʹˏ/˔ (6.22) 

 

ɝɞɟ    ݀ −ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ. 
 

Ɉɤɪɭɝɥɹɟɦ ɞɨ ɇɋɌ: ܪʠʡ = ͳͲ ˏ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͷͷͻ − ͳͲ = ͷͶͻ ˏ  (6.23) 

 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ = ͷͶͻ + ͳ,͸ ∙ ͳͲ = ͷ͸ͷ ˏ  (6.24) 

 

6.3.3 ȼɵɛɨɪ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, ɧɚɢɛɨɥɶɲɭɸ 
ɢɡ: ∇ʒʐʞ ɢ ∇ʒʐ ∇ʒʐʞ=560,81 ɦ ; ∇ʒʐ= 565,00 ɦ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ ∇ʒʞ=∇ʒʐ=565,00 ɦ. 
 

6.3.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ˈ˓ − ܳʒЭʠ, (6.25) 

 

ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% 
ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ [6, 5.4 ɬɚɛɥ.2];  

 ܳ˓.˒ˑ˅ = ͶͳͲͻ − ͸ ∙ ͳͶͺ,͵ͺ = ͵ʹͳͺ,͹ʹ ˏଷ/˔. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ : 

 ʜ଴ଵ˒ˑ˅ = ( ொ˓.˒ˑ˅௠஻√ଶ𝑔)ଶ/ଷ = ቀ ଷଶଵ଼,଻ଶ଴,ସଽ∙ହସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͻ,ͳͲ ˏ. (6.26) 

 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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˅଴ଶ˒ˑܪ = ( ொ˓ ˒ˑ˅௠∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙𝑔)మయ = ቀ ଷଶଵ଼,଻ଶ଴,ସଽ∙଴,଼଻∙ହସ∙√ଶ∙ଽ,଼ଵቁమయ = ͻ,ͻͻ ˏ.  (6.27) 

 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 ߭଴ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻௗሻ ,  (6.28) 

 

ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ∇ʣʞʢ =560 ɦ. 
 ߭଴ = ଷଶଵ଼,଻ଶሺହ଺଴−ହ଴ଽሻ∙ሺହସ+ሺ଺−ଵሻ∙ଷሻ = Ͳ,ͻͳˏ/˔  

 

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

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ఈ∙ బ ˒ˑ˅మଶ𝑔 = ͻ,ͻͻ − ଵ,ଵ∙଴,ଽଵమଶ∙ଽ,଼ଵ = ͻ,ͻͶ ˏ. (6.29) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͷͶͻ + ͻ,ͻͶ = ͷͷͺ,ͻͶ ˏ  (6.30) 

 

Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ∇Ɏɉɍ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɨɬɦɟɬɤɢ ∇Ɏɉɍ ɪɚɜɧɨɣ 560 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 

ȼ ɬɚɛɥɢɰɭ 6.2 ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 
ɜɨɞɨɫɥɢɜɚ. 

 

Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳͲ ˏ 

№ 

ɬɨɱɤɢ 
x y x* y* 

1 0 0,126 0 1,134 

2 0,1 0,036 0,9 0,324 

3 0,2 0,007 1,8 0,063 

4 0,3 0 2,7 0 

5 0,4 0,006 3,6 0,054 

6 0,5 0,027 4,5 0,243 

7 0,6 0,06 5,4 0,54 

8 0,7 0,1 6,3 0,9 

9 0,8 0,146 7,2 1,314 

10 0,9 0,198 8,1 1,782 

11 1 0,256 9 2,304 

12 1,1 0,321 9,9 2,889 
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6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ɉɩɪɟɞɟɥɢɦ ɜɢɞ ɞɚɧɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ ఈ∙ொʟమ𝑔∙ሺ஻+ሺ௡−ଵሻௗሻమయ = √ ଵ,ଵ∙ଶ଼ଷ଻,ଵమଽ,଼ଵ∙ሺହସ+ሺସ−ଵሻ∙ହሻమయ = ͷ,͹Ͷ ˏ  (6.31) 

 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
௖ݍ  = ொ𝑝௡∙௕+ሺ௡−ଵሻ∙ௗ = ଶ଼ଷ଻.ଵ଺∙ଽ+ሺ଺−ଵሻ∙ଷ = Ͷͳ,ͳʹ ˏଷ/˔  (6.32) 

 

ȼɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ʠʑ = ∇ʜʞʢ + ˕˔ܪ − ∇ˇː˃ = ͷͷͻ − ͳͲ − ͷͲͻ = ͶͲ ˏ (6.33) 

 

ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ:  
 ℎ஼, = ௤೎𝜑√ଶ𝑔ሺ஼𝐵+ுబమሻ = ସଵ,ଵଶ଴,ଽ√ଶ∙ଽ,଼ଵሺସ଴+ଽ,ଵ଼ሻ = ͳ,Ͷ͹ ˏ  (6.34) 

 ℎ௖′′ = ℎ′ଶ [√ͳ + ͺ ቀℎˍ˓ℎ′ ቁଷ − ͳ] = ଵ,ସ଻ଶ [√ͳ + ͺ ቀହ,଻ସଵ,ସ଻ቁଷ − ͳ] = ͳͷ,͵ʹ ˏ (6,35) 

 ℎ௖′′ > ℎː˄;   ͳͷ,͵ʹ > ͻ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
Ɍɚɤ ɤɚɤ ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɫɤɚɥɶɧɵɣ ɢ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ >40 ɦ, ɬɨ 

ɩɪɢɧɢɦɚɟɦ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
 

6.3.6 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 

 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.2 
№ 

ɬɨɱɤɢ 
x y x* y* 

13 1,2 0,394 10,8 3,546 

14 1,3 0,475 11,7 4,275 

15 1,4 0,564 12,6 5,076 

16 1,5 0,661 13,5 5,949 

17 1,6 0,764 14,4 6,876 

18 1,7 0,873 15,3 7,857 

19 1,8 0,987 16,2 8,883 

20 1,9 1,108 17,1 9,972 
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ܽ = ℎʜʐ + ʹ = ͳͲ + ʹ = ͳʹˏ (6.36) 

 

ɝɞɟ     ℎʜʐ = ͳͲˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = Ͳ,ͳ%. 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʏ + ܽ = ͷͲͻ + ͳʹ = ͷʹͳ ˏ  (6.37) 

 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = ͷͷͻ − ͷͳͺ = Ͷͳ ˏ (6.38) 

 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼଵ = ∇ʜʞʢ − ∇ʜʝʠ = ͷͷͻ − ͷʹͳ = ͵ͺ,ͲͲ ˏ  (6.39) 

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ʜܸ = ߮ ∙ √ʹ ∙ ݃ ∙ ܼଵ = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ͺ,ͲͲ = ʹͶ,ͷ͹ ˏ/˔, (6.40) 

 

ɝɞɟ    ߮ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ߮ = Ͳ,ͻ. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤௏ː = ସଵ,ଵଶଶସ,ହ଻ = ͳ,͸͹ ˏ, (6.41) 

 

ɝɞɟ   ݍ = ொ˓.ˑ˔ː஻ = ଶ଼ଷ଻,ଵ଺ଽ = Ͷͳ,ͳʹ ˏଶ/˔  (6.42) 

 

ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௏ːమ𝑔∙ℎʜ = ଶସ,ହ଻మଽ,଼ଵ∙ଵ,଺଻ = ͵͸,ͺͷ  (6.43) 

 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼଵ ∙ ߮ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓భ − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మఈ), (6.44) 

 

ɝɞɟ   ܭ௔ − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ܭ௔ = Ͳ,ͻ ሺ˒˓ˋ ݎܨ ൒ ͵ͷሻ ; ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ. 
ܮ  = Ͳ,ͻ ∙ ͵ͺ,ͲͲ ∙ Ͳ,ͻଶ ∙ Ͳ,ͺ͸͸ ∙ ቆͳ + √ͳ + ቀସଵ,଴଴ଷ଼,଴଴ − ͳቁ ∙ ଵ଴,ଽమ∙଴,ଶହቇ = ͷʹ,ʹ͹ ˏ  

 

Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ 
ɩɪɨɱɧɨɣ ɫɤɚɥɵ ɜɵɩɨɥɧɹɟɬɫɹ  ɩɪɢ  ɭɫɥɨɜɢɢ ܮ > Ͳ,Ͷ ∙ ܼ଴. 

 



67 

 

52,27 > 0,4*41; 

 

52,27 ɦ > 16,40 ɦ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ, (6.45) 

 

ɝɞɟ     d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬ d=1 ɦ. 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎʜ  (6.46) 

ݐ  = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √͵͸,ͺͷర ቁ ∙ √͵͸,ͺͷ ∙ √ଽଵర ∙ ͳ,͸͹ = ʹͳ,ʹʹ ˏ  

 ℎ˓˃ˊ = ʹͳ,ʹʹ − ͻ = ͳʹ,ʹʹ ˏ  

 

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɹɦɵ: 
ଵܮ  = ܮ + ௧௧𝑔ఈభ,, (6.47) 

 

ɝɞɟ    ߙ݃ݐଵ = ߙଶ݃ݐ√ + ଶ∙𝑔∙ሺ଴,ହ∙ℎː∙௖௢௦ఈ+௔−ℎʜʐሻ௏ʜమ ∙௖௢௦మఈ ,  (6.48) 

ଵߙ݃ݐ  = ଶ͵Ͳˑ݃ݐ√ + ଶ∙ଽ,଼ଵሺ଴,ହ∙ଵ,଺଻∙௖௢௦ଷ଴ˑ+ଵଶ−ଽሻଶସ,ହ଻మ∙௖௢௦మଷ଴ˑ = Ͳ,͹Ͳ  

ଵܮ  = ͷʹ,ʹ͹ + ଶଵ,ଶଶ଴,଻଴ = ͺʹ,ͷͺ ˏ  

 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɧɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ: 

 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ℎ˓˃ˊ  = ʹ,ͷ ∙ ͷ,͹Ͷ + ͵,͹ ∙ ͳʹ,ʹʹ = ͷͻ,ͷ͸ ˏ  (6.49) 

 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

ɂɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɲɢɪɢɧɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
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௡ூܤ = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ , (6.50) 

 

ɝɞɟ   ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 𝜌௪, 𝜌ఋ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɢ ɛɟɬɨɧɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h ɪɚɜɧɚ: 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͷͷͻ − ͷͲͻ = ͷͲ ˏ , (6.51) 

 

ɝɞɟ   ∇˒ˑˇ − ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

௡ூூܤ  = ఊ೙ℎ௧𝑔𝜑ቀ 𝜌˄𝜌ೢ+௡−ఈభቁ, (6.52) 

 

ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 1,20; ߮݃ݐ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ  ɞɥɹ ɫɤɚɥɵ 
0,6. 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧ 
ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ɢ ܤ௡ூூ = ݂ሺ݊ሻ . 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. ɉɪɢɪɚɜɧɢɜɚɹ ɜɵɪɚɠɟɧɢɹ ܤ௡ூ  ɢ ܤ௡ூூɧɚɯɨɞɢɦ ɢɫɤɨɦɭɸ 
ɜɟɥɢɱɢɧɭ n.Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,ͷ ɢ B˒ = Ͷͳ ˏ. 

 

6.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɲɜɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɨɛɨɞɧɨɟ 
ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ. ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɲɜɚɦɢ ɪɚɜɧɵɦ 12 ɦɟɬɪɨɜ. Ɋɚɡɪɟɡ ɞɟɥɚɟɦ ɩɨ ɛɵɤɭ.  

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 
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6.4.3 Ȼɵɤɢ 

 

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

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ d=3 ɦ. 
Ɍɨɥɳɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ d0=0,95 ɦ. 
Ɋɚɡɦɟɪɵ ɩɚɡɚ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ 0,55*1,15 

Ɋɚɡɦɟɪɵ ɩɚɡɚ ɞɥɹ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ 0,5*0,5 ɦ. 
ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 

ɦɟɬɪɚ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 
 

6.4.4 ɒɢɪɢɧɚ ɝɪɟɛɧɹ  
 

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɩɟɲɟɯɨɞɧɨɣ 
ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɦ ɞɨɪɨɠɤɭ ɞɥɹ 
ɥɸɞɟɣ ɨɛɳɟɣ ɲɢɪɢɧɨɣ – 3ɦ, ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ ɲɢɪɢɧɨɣ – 6ɦ ɢ ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ – 

6ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 15 ɦ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɩɪɢ ɪɚɫɱɟɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ 
ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ.  

 

6.4.5 ɍɫɬɨɢ 

 

ɍɫɬɪɚɢɜɚɸɬɫɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɨɢ ɦɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɹɦɢ ɩɥɨɬɢɧɵ. Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɛɨɥɶɲɟ 35 ɦɟɬɪɨɜ, ɩɨɷɬɨɦɭ 
ɫɨɩɪɹɠɟɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɡɚ ɫɱɟɬ ɜɜɟɞɟɧɢɹ 
ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɝɪɭɧɬɨɜɭɸ ɩɥɨɬɢɧɭ. 

 

6.4.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 30 ɫɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ – 3 ɦɟɬɪɚ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɞɪɟɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɳɚɞɶɸ 800 ɫɦ2 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 3 ɦɟɬɪɚ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɚɞɪ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3 ɦɟɬɪɚ, ɩɪɢ ɭɫɥɨɜɢɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 ˃ˇ˓ ൒ ʜ೏∙ఊ೙ூˍ˓,೘ , (6.53) 

 

ɝɞɟ    ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 1,20;  ܫˍ˓,௠– ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ,    ܫˍ˓,௠ = ʹͷ  ʜௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ,  
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ௗܪ = ∆ʜʞʢ − ∆ʙ = ͷͷͻ − ͷͳͳ = Ͷͺ ˏ , (6.54) 

 

ɝɞɟ   ∆ʙ – ɨɬɦɟɬɤɚ ɩɨɥɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ. 
 ͵ ൒ ସ଼∙ଵ,ଶ଴ଶହ = ʹ,͵Ͳ ˏ  

 

6.4.7 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 15 ɦ ɩɨ ɜɵɫɨɬɟ. 
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ: ɫɦɨɬɪɨɜɚɹ- 1,5 2 ɦ ; ɛɭɪɨɜɚɹ – 34 ɦ. Ɉɬ 

ɩɨɞɨɲɜɵ ɞɨ ɧɢɠɧɟɣ  ɝɚɥɟɪɟɢ ɪɚɫɫɬɨɹɧɢɟ 2 ɦ. 
 

6.4.8 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ  
 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 
ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ˒ܤ = Ͳ,ͳ ∙ Ͷͳ = Ͷ,ͳ ˏ, (6.55) 

 

ɝɞɟ   ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 

 
Ɋɢɫɭɧɨɤ 6.2 – ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 
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Ɋɚɫɫɬɨɹɧɢɟ ݈ଶɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ݈ଶ = ͷ ˏ. 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ = Ͳ,͹ ∙ Ͷͻ = ͵Ͷ,͵ ˏ , (6.56) 

 

ɝɞɟ    ɇmax- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ.  H୫a୶ = ∇ʜʞʢ − ∇ʜʐmin = ͷͷͻ − ͷͳͲ = Ͷͻ ˏ  (6.57) 

 

ɝɞɟ ∇ʜʐmin = 510 – ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɇȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɩɭɫɤɭ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ.  

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

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு௃ˍ˓ ∙  ℎ, (6.58)ߛ

 

ɝɞɟ   ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  ܬˍ˓ = ͳͷ –  ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ; ߛ௡ = ͳ,ʹͲ –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. 

ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɦ ∆ܪ:  

ܪ∆  = ௗܪ −  ௔௦, (6.59)ܪ

 

ɝɞɟ     ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; ܪ௔௦ – ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩ. 6.5.6). 
ܪ∆  = Ͷͻ − ͳͻ,͸Ͳ = ʹͻ,ͶͲ ̥  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ:  
завߜ  ൒ ଶଽ,ସ଴ଵହ ∙ ͳ,ʹͲ = ʹ,͵ͷ ̥  

 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͵Ͷ,͵Ͳ = ͳ͹,ͳͷ ˏ  (6.60) 

 

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,3 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 
2,5 ɦ. 
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6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

6.5.1 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ - ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (ɩɪɢ вхкQ = 220 ˏଷ/˔) 

 

6.5.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. ܵ˒ˎ = ͳͲʹ͹,ͻͷ ˏଶ , ܵ˄ = ͳ͵ͳͳ,͸Ͷ ˏଶ  

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

ˎ˒ܩ   = ௌ˒ˎ∙௕∙𝑔∙ఘ˄௕+ௗ = ଵ଴ଶ଻,ଽହ∙ଽ∙ଽ,଼ଵ∙ଶସ଴଴ଽ+ଷ = ͳͺͳͷͳ,ͷͶ ˍʜ/ˏ  (6.61) 

 

ɝɞɟ     b= 9 ɦ, ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; 
d=3 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ; 𝜌˄=2400 ɤɝ/ɦ3  

 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ   = ௌ˄ ∙ௗ∙𝑔∙ఘ˄௕+ௗ = ଵଷଵଵ,଺ସ∙ଷ∙ଽ.଼ଵ∙ଶସ଴଴ଽ+ଷ = ͹͹ʹͲ,͵ͳ ˍʜ/ˏ  (6.62) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃  (6.63) 

 

ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͷͷͻ − ͷͶͻ + Ͳ,ͷሻ ∙ ͻ = ͻͶ,ͷ ˏଶ  (6.64) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͻͶ,ͷ√ͻͶ,ͷ ∙ ͻ,ͺͳ = Ͷͻͷ,͸ͷ ˍʜ  

 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
ˊݍ  = ொˊ௕+ௗ = ସଽହ,଺ହଽ+ଷ = Ͷͳ,͵Ͳ ˍʜ/ˏ.  (6.65) 
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6.5.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 
ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ. 

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

  ܶ˅ = 𝑔∙ுమ˅∙ఘ˅ଶ = ଽ,଼ଵ∙ହ଴మ∙ଵ଴଴଴ଶ = ͳʹʹ͸ʹ,ͷͲ ˍʜˏ.  (6.66) 

 

ɝɞɟ     Hɜ
 = ∇ɇɉɍ-∇ɩɨɞɨɲɜɵ = 559-509=50 ɦ 

 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = 𝑔∙ுమː∗ఘ˅ଶ = ଽ,଼ଵ∙ଵమ∙ଵ଴଴଴ଶ = Ͷ,ͻͳ ˍʜˏ.  (6.67) 

 

ɝɞɟ    Hɜ
 = ∇ɇȻmin-∇ɩɨɞɨɲɜɵ = 510-509=1,00 ɦ 

 

6.5.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ˅ = 𝜌˅ ∙ ݃ ∙ ܵэ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷͳ = ͶͲʹ,ʹͳ ˍʜ.  (6.68) 

 

ɝɞɟ  ܵэ˒- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ܵэ˒ = Ͷͳ ˏଶ. 

 

6.5.5 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ 𝜌˅ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ,      (6.69) 

 

ɝɞɟ  ℎ଴ ɩɨ ɮɨɪɦɭɥɟ : 
 ℎ଴ = గℎభ%మఒ̅ = ଷ,ଵସ∙ଵ,ଶଵమଵହ,଼଴ = Ͳ,ʹͻ ˏ.  (6.70) 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ʹͳ ቀଵହ,଼଴ଷ,ଵସ + ଴,ଶଽଶ ቁ = ͵Ͳ,͹ʹ ˍʜ  

 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ:  
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 ˖˔ = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଵହ,଼଴ଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,ʹͳ = ʹ,Ͳ͸ ˏ  (6.71) 

 

6.5.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ  
 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ НПУ = 559 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minУНБ = 510 ɦ, ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ вхкQ = 220 ˏଷ/˔. 

ɉɪɨɜɟɞɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. Ⱦɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɨ ɋɇɢɉ 2.06.06-85 

«ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» (II ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ):  
 ு𝑎𝑠ுௗ = Ͳ,Ͷ,  (6.72) 

 HdrHୢ = Ͳ,ͳͷ  (6.73) 

 

ɝɞɟ   ܪ ௔௦ − ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ;  ܪௗ௥ – ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ. 
Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ = ͷͷͻ − ͷͳͲ = Ͷͻ ˏ, ɜɵɱɢɫɥɹɟɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ ܪ௔௦ ɢ ܪௗ௥.  

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷͻ = ͳͻ,͸Ͳ ˏ , 

ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ Ͷͻ = ͹,͵ͷ ˏ  

 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = 𝜌௪ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ʹͷ,ʹͶ = ͵ͳͻͲ,͸Ͳ ˍʜ  (6.74) 

 

ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
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Ɋɢɫɭɧɨɤ 6.3 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɞɥɹ ɩɥɨɬɢɧ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

6.5.7 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ˓ː = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͳͻ,͸ͳ ˍʜ/ˏଶ , (6.75) 

ɝɞɟ     ːߛ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ːߛ = ͳͲˍʜ/ˏଶ, ℎː- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = Ͷ ˏ, ߮ː- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ߮ː = ʹͲ°ʠ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
 ʔː = ሺ˓ː∙ℎːሻଶ = ଵଽ,଺ଵ∙ସଶ = ͵ͻ,ʹʹ ˍʜ     (6.76) 

 

6.6 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɨɞɨɲɜɵ. 

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

ȼ ɬɚɛɥɢɰɟ 6.3 ɭɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ [14]. 

Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ɋɢɥɚ, ɤɇ 
 

ɋɢɥɚ', ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 12262,5 1 12262,50 16,67 204415,88 

Ɍɧ 4,91 1 4,91 0,33 -1,62 

Gɛ 7720,31 0,95 7334,30 8,03 -58894,41 

Gɩɥ 18151,54 0,95 17243,96 5,15 -88806,41 

Wɜɡɜ 402,21 1 402,21 0 0,00 

Wɮ 3190,60 1 3190,60 11,34 36181,45 

ȿɧ 39,22 1,2 47,06 1,33 62,60 

qɡ 41,30 0,9 37,17 17,93 -666,53 

Wɜɨɥɧ 30,72 1 30,72 47,94 1472,72 

ΣN 
  

21022,62 
  ΣM 

    
93763,67 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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𝜎௨௬ = − ே஻ + ଺∙∑ ெ஻మ = − ଶଵ଴ଶଶ,଺ଶସଵ + ଺∙ଽଷ଻଺ଷ,଺଻ସଵమ = −ͳ͹ͺ,Ͳͺ ʙʞ˃,  (6.77) 

 

ɝɞɟ  ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ, , (6.78) 

 𝜎௫௨ = −ͳ͹ͺ,Ͳͺ  ∙ Ͳ − ͳͲ ∙ ͷͲ ∙ ሺͳ − Ͳሻ = −ͷͲͲ ˍʞ˃  

 

ɝɞɟ  ߛ௪ = ͳͲ кН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = ͷͷͻ − ͷͲͻ = ͷͲ ˏ– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 ݉௨ = ctan ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, ctanߙ ଵ, ɝɞɟߙ ଵߙ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ  (6.79) 

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ   (6.80) 

 𝜎ଵ௨ = −ͳ͹ͺ,Ͳͺ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͷͲ ∙ Ͳ = −ͳ͹ͺ,Ͳͺ   ˍʞ˃  

 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷͲ = −ͷͲͲ ˍʜ/ˏଶ  (6.81) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ே஻ + ଺∙∑ ெ஻మ = − ଶଵ଴ଶଶ,଺ଶସଵ − ଺∙ଽଷ଻଺ଷ,଺଻ସଵమ = −ͺͶ͹,Ͷʹ ʙʞ˃  (6.82) 

 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ , (6.83) 

 𝜎௫௧ = −ͺͶ͹,Ͷʹ   ∙ Ͳ,͸ͷଶ − ͳͲ ∙ ͳ,ͲͲ ∙ ሺͳ − Ͳ,͸ͷଶሻ = −͵͸͵,ͺͳ ˍʜ/ˏଶ, 

 

ɝɞɟ  ݉௧ = ctan ଶ - ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ctanߙ ଶߙ = Ͳ,͸ͷ; ߙଶ = ͷ͹ ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅˞ = ͷͳͲ − ͷͲͻ = ͳ,ͲͲ ˏ –ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
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Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  ߬௫௬௧ = ௪ߛ)− ∙ ௧ܪ ௗ + 𝜎௧௬൯ ∙ ݉௧,  (6.84) 

  ߬௫௬௧ = −ሺͳͲ ∙ ͳ,ͲͲ − ͺͶ͹,Ͷʹ ሻ ∙ Ͳ,͸ͷ = −ͷͶͶ,͵ʹ ˍʜ/ˏଶ  

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ; (6.85) 

 𝜎ଷ௧ = −ͺͶ͹,Ͷʹ ∙ ሺͳ + Ͳ,͸ͷଶሻ + ͳͲ ∙ ͳ,ͲͲ ∙ Ͳ,͸ͷଶ = −ͳʹͲͳ,ʹ͵ ˍʜ/ˏଶ;  

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͳ,ͲͲ = −ͳͲ,ͲͲ ˍʜ/ˏଶ  (6.86) 

 

Ɂɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 

Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

 

𝜎௨௬ -178,08 𝜎௫௨ -500,00 ߬௫௬௨  0,00 𝜎ଵ௨ -178,08 𝜎ଷ௨ -500,00 

ɇɢɡɨɜɚɹ 

𝜎௬௧  -847,42 𝜎௫௧ -363,81 ߬௫௬௧  -544,32 𝜎ଵ௧ -10,00 𝜎ଷ௧ -1201,23 

 

6.6.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕ ,  (6.87) 

 

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

 ܴ௕ ൒ ଵ,ଶ଴∙ଵ∙ଵଶ଴ଵ,ଶଷ଴,ଽ଴ = ͳ͸Ͳͳ,͸Ͷ ˍʜ/ˏଶ.  
 

Ʉɥɚɫɫ ɛɟɬɨɧɚ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ 

 ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, 

 ʹͺͲͲ ˍʜ/ˏଶ  ൒ ͳ͸Ͳͳ,͸Ͷ ˍʜ/ˏଶ. 
 

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎௬௨ < Ͳ, (6.88) 

 −ͳ͹ͺ,Ͳͺ ˍʜ/ˏଶ < Ͳ - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 

3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,  (6.89)ܪ

 ͳ͹ͺ,Ͳͺ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷͲ 

 ͳ͹ͺ,Ͳͺ ˍʜˏమ > ͳʹͷ ˍʜ/ˏଶ.  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 

6.7 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

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

 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒ ௡ߛ ,       (6.90) 

 

ɝɞɟ   ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ൯ˊݍ ∙ tan ߮ + ܿ ∙ 𝜔  (6.91) 

 



79 

 

ܴ =  ሺͳ͹ʹͶ͵,ͻ͸ + ͹͵͵Ͷ,͵Ͳ − ͶͲʹ,ʹͳ − ͵ͳͻͲ,͸Ͳ + ͵͹,ͳ͹ሻ ∙ Ͳ,͸ + +ͳͲͲ ∙ Ͷͳ = ͳ͸͵Ͳ͵,ͷ͹ˍʜ/ˏ    

 

ɝɞɟ  γɫd – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɩɪɢ 
ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ߛ௖ = Ͳ,ͻͷ; ߮݊ܽݐ = Ͳ,͸– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ (ɩɟɫɱɚɧɢɤ); ܿ = ͻͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ;  𝜔 = ˒ܤ ∙ ͳ = Ͷͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1ɩ.ɦ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎ + ʔː = ͳʹʹ͸ʹ,ͷ − Ͷ,ͻͳ + ͵Ͳ,͹ʹ + Ͷ͹,Ͳ͸ =ͳʹ͵͵ͷ,͵ͺ ˍʜ/ˏ.                                                                                                    (6.92) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳ͸͵Ͳ͵,ͷ͹ ∙ Ͳ,ͻͷͳʹ͵͵ͷ,͵ͺ ∙ ͳ ൒ ͳ,ʹͷ, 

 ͳ,ʹ͸ ൒ ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 

ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ  ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  
 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ  
ɫɨɨɪɭɠɟɧɢɣ; 

- ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ  

ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ  

ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɧɚɳɟɧɢɟ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ ɰɟɥɹɯ ɩɨɫɬɨɹɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟɦ, ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ; 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɚ 
ɦɟɪɨɩɪɢɹɬɢɣ  

ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ 
ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ;  

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

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

 

7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ  
 

ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

ɉɪɢ ɷɬɨɦ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ), ɫɨɡɞɚɸɳɢɟ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɟ Ƚɗɋ, 
ɨɛɹɡɚɧɵ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɡɚɳɢɬɭ ɪɚɛɨɬɧɢɤɨɜ ɢ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ 
Ƚɗɋ.  

ɍ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) Ƚɗɋ ɧɚ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ 
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ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ. ȼ ɦɟɪɨɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɨɧɤɪɟɬɧɵɟ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ Ƚɗɋ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ ɪɟɚɥɢɡɭɟɦɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ) ɢɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ. 

Ⱦɥɹ ɤɚɠɞɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɢ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɪɚɫɱɟɬɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ 
ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɢ ɟɝɨ ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) Ƚɗɋ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ 
ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɞɚɥɟɟ - ɈɌ ɢ Ȼ) ɧɚ Ƚɗɋ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ 
ɤɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ, ɬɪɟɛɨɜɚɧɢɣ 
ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɢɧɫɬɪɭɤɬɚɠɟɣ ɢ ɬɪɟɧɢɪɨɜɨɤ ɞɥɹ 
ɨɬɪɚɛɨɬɤɢ ɧɚɜɵɤɨɜ ɩɨ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ 
ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢ ɩɨɥɶɡɨɜɚɧɢɸ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ 
ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɧɚɜɵɤɨɜ ɩɨ ɡɚɤɪɵɬɢɸ ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ 
ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ. 

 Ʉɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɭ ɫ ɩɟɪɫɨɧɚɥɨɦ 
ɫɨɝɥɚɫɧɨ ɉɪɚɜɢɥɚɦ ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ʉɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ: 

ɚ) ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ 
ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

ɛ) ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 

ɜ) ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ; 

ɝ) ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɧɨɪɦ ɈɢȻɌ; 
ɞ) ɩɪɚɜɢɥɶɧɵɦ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɛɨɬɧɢɤɚɦɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɞɪɭɝɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

Ʉɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) Ƚɗɋ ɨɛɹɡɚɧɵ: 
ɚ) ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɫɨɛɥɸɞɟɧɢɸ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 

ɦɟɫɬɚɯ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɢ ɚɤɜɚɬɨɪɢɹɯ,  
ɛ) ɫɨɡɞɚɜɚɬɶ ɧɚ Ƚɗɋ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɢɝɢɟɧɢɱɟɫɤɢɦ 

ɧɨɪɦɚɬɢɜɚɦ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢɡ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɝɢɝɢɟɧɢɱɟɫɤɨɣ ɨɰɟɧɤɟ ɮɚɤɬɨɪɨɜ 
ɪɚɛɨɱɟɣ ɫɪɟɞɵ [3]. 

http://docs.cntd.ru/document/901756350
http://docs.cntd.ru/document/901756350
http://docs.cntd.ru/document/1200040973
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 Ɋɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 Ɋɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ ɞɨɤɥɚɞɵɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ, ɚ ɜ ɟɝɨ 
ɨɬɫɭɬɫɬɜɢɟ - ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɨ ɥɸɛɨɦ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ, 
ɩɪɨɢɫɲɟɞɲɟɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨ ɩɪɢɡɧɚɤɚɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ, 
ɚ ɬɚɤɠɟ ɨ ɫɢɬɭɚɰɢɢ, ɤɨɬɨɪɚɹ ɫɨɡɞɚɟɬ ɭɝɪɨɡɭ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ.  

ɉɪɢ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ ɨɛɫɬɚɧɨɜɤɚ ɢ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɢɦɢ, ɤɚɤɢɦɢ ɨɧɢ 
ɛɵɥɢ ɜ ɦɨɦɟɧɬ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɟɫɥɢ ɷɬɨ ɧɟ ɭɝɪɨɠɚɟɬ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ 
ɩɟɪɫɨɧɚɥɚ ɢ ɧɟ ɩɪɢɜɟɞɟɬ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ. 

ȼ ɤɚɠɞɨɣ ɪɚɛɨɱɟɣ ɡɨɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɧɚɥɢɱɢɢ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɟɦɭ ɩɪɢ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɫɨɧɚɥɭ: 
- ɉɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ 

ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ, 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ ɫɨɛɥɸɞɚɬɶ ɟɝɨ ɬɪɟɛɨɜɚɧɢɹ. 

- ɉɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɞɨɩɭɫɤɚɬɶ ɤ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɪɚɛɨɬɧɢɤɨɜ, ɧɟ ɩɪɨɲɟɞɲɢɯ 
ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ. 

 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ ɡɚɤɪɟɩɥɟɧɵ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨɬ 21.12.1994 № 69-ɎɁ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɥɨɠɟɧɵ ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ [4].  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ» 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɭɬ: 
- ɥɢɰɚ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜɥɚɞɟɬɶ, ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɥɢ ɪɚɫɩɨɪɹɠɚɬɶɫɹ 

ɢɦɭɳɟɫɬɜɨɦ ɜ ɬɨɦ ɱɢɫɥɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ (ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ); 

- ɥɢɰɚ, ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɧɚɡɧɚɱɟɧɧɵɟ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ ɜ ɩɪɟɞɟɥɚɯ ɢɯ ɤɨɦɩɟɬɟɧɰɢɢ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɹɡɚɧɵ: 
- ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɬɶ 

ɩɪɟɞɩɢɫɚɧɢɹ, ɩɨɫɬɚɧɨɜɥɟɧɢɹ ɢ ɢɧɵɟ ɡɚɤɨɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ 
ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ; 
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- ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɩɪɨɜɨɞɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɩɪɨɩɚɝɚɧɞɭ, ɚ ɬɚɤɠɟ ɨɛɭɱɚɬɶ ɫɜɨɢɯ 
ɪɚɛɨɬɧɢɤɨɜ ɦɟɪɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɜɤɥɸɱɚɬɶ ɜ ɤɨɥɥɟɤɬɢɜɧɵɣ ɞɨɝɨɜɨɪ (ɫɨɝɥɚɲɟɧɢɟ) ɜɨɩɪɨɫɵ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɫɨɞɟɪɠɚɬɶ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ ɢ ɫɪɟɞɫɬɜɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ, ɜɤɥɸɱɚɹ ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ, ɧɟ ɞɨɩɭɫɤɚɬɶ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ; 

- ɨɤɚɡɵɜɚɬɶ ɫɨɞɟɣɫɬɜɢɟ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɟ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɢɢ ɩɪɢɱɢɧ ɢ ɭɫɥɨɜɢɣ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɜɵɹɜɥɟɧɢɢ ɥɢɰ, ɜɢɧɨɜɧɵɯ ɜ ɧɚɪɭɲɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɨɜ; 

- ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɧɚ 
ɬɟɪɪɢɬɨɪɢɹɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɟɨɛɯɨɞɢɦɵɟ ɫɢɥɵ ɢ ɫɪɟɞɫɬɜɚ; 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɫɬɭɩ ɞɨɥɠɧɨɫɬɧɵɦ ɥɢɰɚɦ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɩɪɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɦɢ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɡɞɚɧɢɹ, 
ɫɨɨɪɭɠɟɧɢɹ ɢ ɧɚ ɢɧɵɟ ɨɛɴɟɤɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 

- ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɩɨɠɚɪɧɨɝɨ ɧɚɞɡɨɪɚ ɫɜɟɞɟɧɢɹ ɢ ɞɨɤɭɦɟɧɬɵ ɨ ɫɨɫɬɨɹɧɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɚ ɬɚɤɠɟ ɨ ɩɪɨɢɫɲɟɞɲɢɯ ɧɚ ɢɯ ɬɟɪɪɢɬɨɪɢɹɯ ɩɨɠɚɪɚɯ ɢ 
ɢɯ ɩɨɫɥɟɞɫɬɜɢɹɯ; 

- ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɫɨɨɛɳɚɬɶ ɜ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ ɨ ɜɨɡɧɢɤɲɢɯ ɩɨɠɚɪɚɯ, 
ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɢɦɟɸɳɢɯɫɹ ɫɢɫɬɟɦ ɢ ɫɪɟɞɫɬɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɨɛ 
ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ; 

- ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɨɠɚɪɧɵɯ. 
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ «ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ».  

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɑɟɦɚɥɶɫɤɭɸ Ƚɗɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ 
ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ – 

ɞɪɟɧɱɟɪɚɦɢ – ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ.  

http://dic.academic.ru/dic.nsf/enc_geolog/2432
http://dic.academic.ru/dic.nsf/enc_medicine/9952
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ 
ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɟɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ.  

 

7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ  

 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 

ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 

ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 

ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 

ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 

ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 
- Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ ɝɨɥɨɫɨɜɚ- 

ɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.) [42]; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 

10.01.2002[43]; 

- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 

04.05.1999[44]; 

- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-ɎɁ 

ɨɬ 24.06.1998[45]; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996[46]; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» 

(14 ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69- 

ɎɁ)[47]; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 

ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 

01.12.2007 N 309-ɎɁ)[48]; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ»(21ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
23.12.2003 N 186-ɎɁ) 
[49]; 

- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ«Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 
№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) [50]; 

- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ«Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟ- 

ɫɤɢɯ ɪɟɫɭɪɫɨɜ»(20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 

06.12.2007 N 333-ɎɁ)[51]; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 

ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ) [52]. 
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- Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001[53]; 
- ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 [54]; 
- Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006[55]; 
- Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫ- 

ɩɥɭɚɬɚɰɢɢ Ⱥɞɵɱɚɧɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
- ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

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

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

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɝɢɞɪɨɭɡɥɚ; 
- ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ; 
- ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚ- 

ɬɚɰɢɢ; 
- ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
- ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
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8 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  

- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ;  
- ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  
- ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ;  
- ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ.  
 

8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ , ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.1. 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɨɞ 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 336,00 336,00 336,00 336,00 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

4200 4200 4200 4200 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 117600 117600 117600 117600 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, % 

1 1 1 1 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, Ɇȼɬ·ɱ 

98,00 98,00 98,00 98,00 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 117502 117502 117502 117502 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1292 1332 1371 1410 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɦɥɧ.ɪɭɛ. 126,55 130,43 134,30 138,06 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ. 19,30 19,90 20,49 21,06 

 

8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2018 – 2043 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
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 ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ  
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ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ  

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ,  

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2.  

 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 85747,20 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 92064,00 

ɂɬɨɝɨ 529,2 177811,20 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ 
ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ % 
ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 0,14 

ɋɜɵɲɟ 25 ɥɟɬ 0,20 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ  
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017 ɝɨɞɚ (ɬɚɛɥɢɰɚ 8.4).  

 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

ɈȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 45487,68 

ɈȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 3184,63 

ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ 
ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 923,17 

ɂɬɨɝɨ 
 

49595,48 

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ  
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ʉɚɬɭɧɶ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 30.12.2006ɝ. №876). 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɦɥɧ. ɪɭɛ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 80,35 107,23 107,23 107,23 107,23 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 23,58 27,53 26,50 25,48 24,45 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 103,13 171,88 177,81 177,81 177,81 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

1,47 1,72 1,86 2,39 2,29 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ 

28,77 47,94 49,60 49,60 49,60 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 7,21 13,24 13,93 13,93 13,93 

ɂɬɨɝɨ 244,51 369,55 376,73 376,84 375,31 

 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 

 

Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 

ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 

ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
– ɇȾɋ – 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
– ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
– ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 

А̥о̬т̶̛̛̌̚о̦̦̼е 
отч̛̭ле̛̦́

28%

ˀ̵̭̌од̼ ̦̌ 
̭т̵̬̌о̛̦̏̌е

7%Эк̭плу̌т̶̛̌о̦̦̼е 
̌̚т̬̌т̼

47%

ˀ̵̭̌од̼ ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ 

̴о̦до̏
1%

ˀ̵̭̌од̼ ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̵̛̺̀ 

ко̥п̛̦̜̌
13%

ʻ̌ло̐ ̦̌ ̏оду
4%
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– ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8  ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 8.2. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2022–2026 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6.  

 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 491,34 508,53 526,68 543,40 559,56 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 490,55 505,60 521,51 536,13 550,24 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 21,91 21,91 21,91 21,91 21,91 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 61,33 58,97 56,61 54,25 51,89 

ɂɬɨɝɨ 1065,13 1095,00 1126,71 1155,70 1183,61 

 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 

 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ».  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

8.7. 

 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1480,87 2555,47 2732,69 2815,79 2904,67 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 244,51 369,55 376,73 376,44 375,31 

EBIT (ɉɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1236,36 2185,92 2355,96 2439,35 2529,36 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 20,61 36,43 39,27 40,66 42,16 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 1215,76 2149,49 2316,69 2398,69 2487,20 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ Ɍ,% 

20,00 20,00 20,00 20,00 20,00 

 

Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 

 

8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 

(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9). 

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 

ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ 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) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 

ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», 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) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expert systems». Ⱦɥɹ ɰɟɥɟɣ 

ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ 

ɦɨɳɧɨɫɬɶɸ 336 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 10 ɥɟɬ; 
- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 

ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 

ɪɵɧɤɟ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
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8.6 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ 52 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 12866,71 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 6,81 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ·ɱ  0,21 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 19833,93 

 

8.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 

ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 

ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 

 

Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 

ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞɵ 2018 2019 2020 2021 2022 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 22,91 25,84 469,73 885 967,05 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 0,81 22,27 49,02 126,98 135,42 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. 
ɪɭɛ. 23,72 48,11 518,75 1011,98 1102,46 

 

8.8 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

ɂɧɜɟɫɬɢɰɢɢ – ɷɬɨ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɫɪɟɞɫɬɜɚ ɢɥɢ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɟɦ ɫɚɦɵɦ ɩɪɢɧɨɫɹ 

ɜɵɝɨɞɭ, ɩɨɥɶɡɭ ɢɥɢ ɩɪɢɛɵɥɶ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ. ȿɫɥɢ ɩɪɨɟɤɬ ɭɛɵɬɨɱɟɧ — 

ɢɧɜɟɫɬɢɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɭɬɪɚɱɟɧɵ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ. 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɬɨɤɚ ɞɟɧɟɠɧɵɯ 
ɫɪɟɞɫɬɜ, ɭɪɨɜɧɹ ɪɟɢɧɜɟɫɬɢɰɢɣ (ɫɪɟɞɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɜɢɞɟ ɞɨɯɨɞɨɜ ɩɨ 
ɢɧɜɟɫɬɢɰɢɹɦ ɢ ɜɧɨɜɶ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɬɟɯ ɠɟ ɨɛɴɟɤɬɨɜ) 
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ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ. ɂɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 

 

Ɍɚɛɥɢɰɚ 8.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 

ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 

ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 
- ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɟɤɬ; 
- ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
- ɢɧɵɯ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɧɚɥɨɝɨɜɵɯ ɜɵɩɥɚɬ, ɭɪɨɜɧɹ ɢɧɮɥɹɰɢɢ ɢ 

ɞɪ.).  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɢɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɭɜɟɥɢɱɢɜɚɸɬ ɜɟɥɢɱɢɧɭ ɬɚɪɢɮɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɪɟɚɥɢɡɚɰɢɢ ɜɵɪɚɛɨɬɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɚɪɢɮ ɭɦɟɧɶɲɚɟɬɫɹ. Ɋɟɡɭɥɶɬɚɬɵ ɧɚ ɪɢɫɭɧɤɚɯ 8.3-8.6.  

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, % 
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Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ, % 

 

 
Ɋɢɫɭɧɨɤ 8.5–ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
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Ɋɢɫɭɧɨɤ 8.6 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
- ɭɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɭɦɟɧɶɲɟɧɢɟ ɧɚɥɨɝɨɜ; 
- ɭɜɟɥɢɱɟɧɢɟ ɢɧɜɟɫɬɢɰɢɣ. 
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9 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ  

 

9.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ  
 

ɋɬɚɧɞɚɪɬ ɨɪɝɚɧɢɡɚɰɢɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɉɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ», (ɞɚɥɟɟ – ɋɬɚɧɞɚɪɬ) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɚɜɢɥɚ ɢ ɩɨɪɹɞɨɤ 
ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨɫɥɟ 
ɜɵɪɚɛɨɬɤɢ ɷɬɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɪɝɚɧɢɡɚɰɢɟɣ-

ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɚ ɬɚɤɠɟ 
ɪɟɝɭɥɢɪɭɟɬ ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɷɬɨɦ ɨɬɧɨɲɟɧɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɋɬɚɧɞɚɪɬɚ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ:  

- ɝɢɞɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɧɚɫɨɫ-ɬɭɪɛɢɧɵ);  
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ (ɝɟɧɟɪɚɬɨɪɵ-ɞɜɢɝɚɬɟɥɢ);  
- ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɪɟɚɤɬɨɪɵ).  
 

9.2 ɉɪɚɜɢɥɚ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ  

 

9.2.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɪɨɤɭ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 33272 ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɨɫɧɨɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɰɟɧɤɟ ɟɝɨ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ (ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɢɥɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɩɪɟɤɪɚɳɟɧɢɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ɋɬɚɧɞɚɪɬɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɫɪɨɤɢ ɫɥɭɠɛɵ:  
- ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɞɨ 01.01.1991 ɫɪɨɤ ɫɥɭɠɛɵ ɧɟ ɦɟɧɟɟ 30 

ɥɟɬ, ɩɨɫɥɟ 01.01.1991 – ɧɟ ɦɟɧɟɟ 40 ɥɟɬ;  
- ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ – ɧɟ ɦɟɧɟɟ 40 ɥɟɬ;  
- ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɞɨ 01.01.2007 – ɧɟ ɦɟɧɟɟ 25 ɥɟɬ, 

ɩɨɫɥɟ 01.01.2007 - ɧɟ ɦɟɧɟɟ 30 ɥɟɬ 

ɉɨɪɹɞɨɤ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɨɜ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ: 

- ɭɫɬɚɧɨɜɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ  

- ɪɚɡɪɚɛɨɬɤɭ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɛɨɬ ɩɨ 
ɨɛɫɥɟɞɨɜɚɧɢɸ;  

- ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɝɪɚɦɦɨɣ, ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɵɪɚɛɨɬɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɞɥɟɧɢɹ; 
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- ɫɨɫɬɚɜɥɟɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɡɚɤɥɸɱɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ 
ɫɥɭɠɛɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ;  

- ɩɨɞɝɨɬɨɜɤɭ ɪɟɲɟɧɢɣ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɢ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɥɚɧɚ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɨɞɥɟɜɚɟɦɵɣ ɩɟɪɢɨɞ; 

- ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɪɟɲɟɧɢɟɦ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

9.3 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɣɫɬɜɢɣ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɞɥɟɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 

 ȼ ɰɟɥɹɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɣɫɬɜɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɞɥɟɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɡɞɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ: 

- ɤɨɦɢɫɫɢɢ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ (ɄɌɈ); 
- ɷɤɫɩɟɪɬɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɤɨɦɢɫɫɢɹ (ɗɌɄ).  
ɄɌɈ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɫɜɨɣ ɫɪɨɤ (ɝɢɞɪɨɬɭɪɛɢɧɚɦ, ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɦ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ).  

ɉɪɟɞɫɟɞɚɬɟɥɟɦ ɄɌɈ ɧɚɡɧɚɱɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ Ɉɛɳɟɫɬɜɚ. ȼ 
ɫɨɫɬɚɜ ɄɌɈ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ 
ɫɩɟɰɢɚɥɢɫɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ Ƚɗɋ ɢ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɟɣ 
ɤɨɦɩɚɧɢɢ (ɩɨɞɪɨɛɧɟɟ ɜ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.130-2015, ɩ. 6.2.1- 6.2.2). 

ȼ ɫɨɫɬɚɜ ɗɌɄ ɜɤɥɸɱɚɸɬɫɹ ɫɩɟɰɢɚɥɢɫɬɵ Ɉɛɳɟɫɬɜɚ ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɧɚɞɡɨɪɧɵɯ ɨɪɝɚɧɨɜ, ɨɪɝɚɧɢɡɚɰɢɢ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɟɞɫɟɞɚɬɟɥɟɦ ɗɌɄ ɢ ɟɝɨ ɡɚɦɟɫɬɢɬɟɥɟɦ ɧɚɡɧɚɱɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ 
Ɉɛɳɟɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɧɭɬɪɟɧɧɢɦɢ 
ɩɪɨɰɟɞɭɪɚɦɢ Ɉɛɳɟɫɬɜɚ (ɩɨɞɪɨɛɧɟɟ ɜ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.77-2015, ɩ. 8.1). 

 Ɋɟɲɟɧɢɟ ɨ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ (ɢɥɢ ɜɵɜɨɞɚ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ):  

- ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ 5 Ɇȼɬ ɢ ɜɵɲɟ ɢ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ 6,3 ɆȼȺ ɢ ɜɵɲɟ – ɩɪɢɧɢɦɚɟɬɫɹ ɗɌɄ; 

- ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ ɦɟɧɟɟ 5 Ɇȼɬ ɢ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ ɦɟɧɟɟ 6,3 ɆȼȺ – ɩɪɢɧɢɦɚɟɬɫɹ ɄɌɈ. 
 

9.4 Ɉɛɴɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

 

9.4.1 Ɇɟɪɨɩɪɢɹɬɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ  
 

ȼ Ɏɢɥɢɚɥɚɯ Ɉɛɳɟɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɢ 
ɪɚɡɪɚɛɨɬɚɧ ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɨɥɠɟɧ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɫɛɨɪ, ɚɧɚɥɢɡ ɢ ɨɛɨɛɳɟɧɢɟ 
ɜɫɟɣ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  



97 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ 
ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɨɛɫɥɟɞɨɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟ ɨ 

ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɢ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɥɚɧɚ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɂɚɤɥɸɱɟɧɢɟ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɩɟɪɟɞɚɟɬɫɹ ɜ ɤɨɦɢɫɫɢɸ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ. 
 

9.4.2 Ɍɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɨɛɴɟɤɬɚ  
 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ ɤɨɦɢɫɫɢɢ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.130-2015. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɨɛɴɟɤɬɚ 
ɜɤɥɸɱɚɟɬ:  

- ɧɚɪɭɠɧɵɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɨɫɦɨɬɪ (ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ);  
- ɩɪɨɜɟɪɤɭ ɧɚɥɢɱɢɹ ɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ;  
- ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  
- ɩɪɨɜɟɪɤɭ ɩɪɨɬɨɤɨɥɨɜ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɥɨɜɢɹɦ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɩɪɨɜɟɪɤɭ ɮɚɤɬɢɱɟɫɤɢɯ (ɪɚɛɨɱɢɯ) ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɭ, ɬɪɟɛɨɜɚɧɢɹɦ 

ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɪɨɟɤɬɧɵɦ ɫɯɟɦɚɦ;  
- ɩɪɨɜɟɪɤɭ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ 

ɪɟɦɨɧɬɭ;  
- ɩɪɨɜɟɪɤɭ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɩɢɫɚɧɢɣ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ;  
- ɩɪɨɜɟɪɤɭ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɧɚɪɭɲɟɧɢɣ ɪɚɛɨɬɵ ɨɛɴɟɤɬɚ, ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɩɪɢ ɟɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ);  

- ɩɪɨɜɟɪɤɭ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɢ ɩɪɟɞɵɞɭɳɟɦ 
ɬɟɯɧɢɱɟɫɤɨɦ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɢ ɨɛɴɟɤɬɚ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɨɛɴɟɤɬɚ ɞɚɟɬɫɹ ɨɰɟɧɤɚ 
ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɦɟɪ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɞɥɹ ɟё ɨɛɟɫɩɟɱɟɧɢɹ 
ɢ ɫɨɫɬɚɜɥɹɟɬɫɹ ɚɤɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɡɚɧɨɫɹɬɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ.  

ɉɪɢ ɡɚɦɟɧɟ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) ɫɪɨɤ 
ɫɥɭɠɛɵ ɭɡɥɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ ɩɨɞɥɟɠɚɳɢɯ ɡɚɦɟɧɟ (ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɮɭɧɞɚɦɟɧɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɪ.) 
ɩɪɨɞɥɟɜɚɟɬɫɹ ɧɚ ɜɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɧɚɥɢɱɢɢ ɩɢɫɶɦɟɧɧɨɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɩɨɫɬɚɜɳɢɤɚ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨ 
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ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɧɟɡɚɦɟɧёɧɧɵɯ ɭɡɥɨɜ ɫɪɨɤɭ ɫɥɭɠɛɵ ɜɧɨɜɶ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
 

9.4.3 Ɋɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɗɤɫɩɟɪɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɟɣ  
 

ɗɌɄ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɨɬɱɟɬɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɩɟɪɟɞɚɧɧɵɟ ɮɢɥɢɚɥɨɦ ɢ 
ɷɤɫɩɟɪɬɧɨɟ ɡɚɤɥɸɱɟɧɢɟ, ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɷɤɫɩɟɪɬɨɦ ɩɨ ɤɚɠɞɨɣ ɟɞɢɧɢɰɟ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɩɚɤɟɬɚ ɞɨɤɭɦɟɧɬɨɜ ɢ ɡɚɤɥɸɱɟɧɢɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɗɌɄ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ.  

ɉɪɨɞɥɟɜɚɟɦɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɭɜɹɡɚɧ 
ɫɨ ɫɪɨɤɚɦɢ ɩɪɨɜɟɞɟɧɢɹ ɟɝɨ ɨɱɟɪɟɞɧɨɝɨ (ɛɥɢɠɚɣɲɟɝɨ) ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɧɨ 
ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 7 ɥɟɬ.  
 

9.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɥɚɧɢɪɨɜɚɧɢɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

 

ȼ ɰɟɥɹɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɚɠɞɨɦ ɮɢɥɢɚɥɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ (ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ) 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ƚɪɚɮɢɤɨɦ Ɏɢɥɢɚɥɚ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ: 

ɚ) ɫɛɨɪ, ɚɧɚɥɢɡ ɢ ɨɛɨɛɳɟɧɢɟ ɜɫɟɣ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɧɚɞɟɠɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ;  

ɛ) ɩɪɨɜɟɞɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɢ 
ɢɫɩɵɬɚɧɢɣ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ;  

ɜ) ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɪɨɜɟɪɤɨɣ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɩɢɫɚɧɢɣ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɧɚɞɡɨɪɚ.  
 

9.6 ɉɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɨɛɫɥɟɞɨɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 
ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ 

 

ɐɟɥɹɦɢ ɢ ɡɚɞɚɱɚɦɢ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

- ɨɛɴɟɤɬɢɜɧɚɹ ɨɰɟɧɤɚ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɨɜɟɪɨɤ;  

- ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɪɚɛɨɬɚɜɲɟɝɨ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɢ 
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ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ;  

- ɜɵɪɚɛɨɬɤɭ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɩɪɨɜɟɞɟɧɢɸ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɢ ɩɪɨɞɨɥɠɟɧɢɸ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɜɤɥɸɱɚɹ ɜɜɟɞɟɧɢɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɩɟɰɢɚɥɶɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɦɟɪ 
(ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ, ɪɟɠɢɦɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɜɧɟɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ ɢ 
ɬ.ɩ.).  
 

9.6.1 ɋɨɫɬɚɜ ɢ ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɚ ɨɯɜɚɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɭɡɥɵ: 

- ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ ɢ ɫɬɚɬɨɪ; 
 - ɤɚɦɟɪɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;  
- ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɜɦɟɫɬɟ ɫ ɤɪɟɩɟɠɟɦ ɞɟɬɚɥɟɣ; 
 - ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ;  
- ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɢ ɫɟɪɜɨɦɨɬɨɪɵ;  
- ɬɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ ɢ ɤɪɟɩɥɟɧɢɟ ɤ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ;  
- ɜɚɥ ɬɭɪɛɢɧɵ; 
- ɫɬɚɬɨɪ ɢ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ;  
- ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
- ɦɚɫɥɨɩɪɢɟɦɧɢɤ; 
- ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 

ɉɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɤɨɦɩɥɟɤɫɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ ɞɨɥɠɧɚ 
ɜɤɥɸɱɚɬɶ: 

- ɫɜɟɞɟɧɢɹ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɪɟɦɨɧɬɚɯ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɪɨɢɡɜɟɞɟɧɧɵɦ 
ɪɟɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɡɚɦɟɧɚɦ ɭɡɥɨɜ, ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, 
ɞɚɧɧɵɯ ɩɨɫɬɨɹɧɧɨɝɨ ɲɬɚɬɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ 
ɢɫɩɵɬɚɧɢɣ;  

- ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;  
- ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɤɪɟɩɟɠɚ ɞɟɬɚɥɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 
- ɩɪɨɜɟɞɟɧɢɟ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɦɟɬɚɥɥɚ ɥɨɩɚɫɬɟɣ ɧɚ ɜɯɨɞɧɵɯ, ɜɵɯɨɞɧɵɯ ɢ 

ɩɟɪɢɮɟɪɢɣɧɵɯ ɤɪɨɦɤɚɯ, ɜ ɡɨɧɟ ɝɚɥɬɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ, ɚ ɬɚɤɠɟ ɜ ɦɟɫɬɚɯ ɬɪɟɳɢɧ, 
ɨɛɧɚɪɭɠɟɧɧɵɯ ɩɪɢ ɜɢɡɭɚɥɶɧɨɦ ɨɛɫɥɟɞɨɜɚɧɢɢ ɧɚ ɥɨɩɚɫɬɹɯ ɢ ɞɪɭɝɢɯ ɞɟɬɚɥɹɯ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;  

- ɢɡɦɟɪɟɧɢɟ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɥɨɩɚɫɬɹɦɢ ɢ ɤɚɦɟɪɨɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 
- ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɦɟɪɵ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ ɢ ɫɨɩɪɹɝɚɸɳɟɝɨ ɩɨɹɫɚ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɞɟɮɟɤɬɨɫɤɨɩɢɟɣ 
ɦɟɬɚɥɥɚ; 

- ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, ɜɤɥɸɱɚɹ 
ɷɥɟɦɟɧɬɵ ɤɪɟɩɥɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ; 
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- ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ; ɋɌɈ 
ɊɭɫȽɢɞɪɨ 02.03.77-2015 21 

- ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɩɨɞɩɹɬɧɢɤɚ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɫɨɫɬɨɹɧɢɹ 
ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɝɦɟɧɬɨɜ; 

- ɚɧɚɥɢɡ ɢ ɨɰɟɧɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧɵ;  

- ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ;  
- ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧɵ;  
- ɪɟɡɭɥɶɬɚɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  
Ʉɨɧɤɪɟɬɧɚɹ ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɤɨɦɩɥɟɤɫɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɟɞɨɜɚɧɢɸ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ ɭɬɜɟɪɠɞɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɭɱɟɬɨɦ ɬɢɩɚ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɫɪɨɤɚ ɫɥɭɠɛɵ, ɭɫɥɨɜɢɣ ɢ 
ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɫɥɟɞɭɟɦɨɣ ɢ ɨɞɧɨɬɢɩɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ. ɨɩɪɟɞɟɥɹɸɳɢɣ 
ɦɟɬɨɞɢɤɭ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ.  
 

9.6.2 ɋɨɫɬɚɜ ɢ ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
 

Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɚ ɨɯɜɚɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɭɡɥɵ:  

- ɨɛɦɨɬɤɚ ɫɬɚɬɨɪɚ; 
-ɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɬɨɪɚ, ɜɤɥɸɱɚɹ ɚɤɬɢɜɧɭɸ ɱɚɫɬɶ ɫɬɚɬɨɪɚ 

(ɫɟɪɞɟɱɧɢɤ); 
- ɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɨɬɨɪɚ;  
- ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɞɟɦɩɮɟɪɧɚɹ ɨɛɦɨɬɤɚ ɪɨɬɨɪɚ;  
- ɳɟɬɨɱɧɨ-ɤɨɧɬɚɤɬɧɵɣ ɚɩɩɚɪɚɬ. 
- ɩɨɞɩɹɬɧɢɤɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɤɪɟɫɬɨɜɢɧɵ ɢ ɩɟɪɟɤɪɵɬɢɹ 

- ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ  
- ɤɨɫɜɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ. ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ 

- ɫɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ  
- ɝɟɧɟɪɚɬɨɪ ɪɟɝɭɥɹɬɨɪɧɵɣ  
- ɫɢɫɬɟɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ  
ɉɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɤɨɦɩɥɟɤɫɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ ɞɨɥɠɧɚ 

ɜɤɥɸɱɚɬɶ:  
- ɚɧɚɥɢɡ ɪɟɦɨɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɫ ɭɱɟɬɨɦ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɞɚɧɧɵɯ 
ɩɨɫɬɨɹɧɧɨɝɨ ɲɬɚɬɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɢɫɩɵɬɚɧɢɣ; 

- ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɪɨɬɨɪɚ ɢ ɰɟɩɟɣ 
ɜɨɡɛɭɠɞɟɧɢɹ; - ɢɫɩɵɬɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɧɚɝɪɟɜɚɧɢɟ; 

- ɜɢɛɪɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 
- ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɦɨɬɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 
- ɤɨɧɬɪɨɥɶ ɩɥɨɬɧɨɫɬɢ ɩɪɟɫɫɨɜɤɢ ɩɚɤɟɬɨɜ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ; 
- ɤɨɧɬɪɨɥɶ ɮɨɪɦɵ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ;  
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- ɨɰɟɧɤɚ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɹɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɝɨɥɨɜɨɤ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 

- ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɢɡɨɥɹɰɢɢ ɲɢɯɬɨɜɚɧɧɵɯ ɥɢɫɬɨɜ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ 
ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ ɢ ɜɵɹɜɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɱɚɝɨɜ ɡɚɦɵɤɚɧɢɹ ɥɢɫɬɨɜ; 

- ɤɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɳɟɬɨɱɧɨ-ɤɨɧɬɚɤɬɧɨɝɨ ɚɩɩɚɪɚɬɚ. ɋɌɈ ɊɭɫȽɢɞɪɨ 
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Ʉɨɧɤɪɟɬɧɚɹ ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɤɨɦɩɥɟɤɫɧɨɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ ɭɬɜɟɪɠɞɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 
ɭɱɟɬɨɦ ɬɢɩɚ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɫɪɨɤɚ ɫɥɭɠɛɵ, ɭɫɥɨɜɢɣ ɢ ɨɩɵɬɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɫɥɟɞɭɟɦɨɝɨ ɢ ɨɞɧɨɬɢɩɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ.  
 

9.6.3 ɋɨɫɬɚɜ ɢ ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɤɚɩɢɬɚɥɶɧɨɝɨ 
(ɬɟɤɭɳɟɝɨ) ɪɟɦɨɧɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɦɚɬɟɪɢɚɥɨɜ ɨ ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɧɚɪɭɲɟɧɢɹɯ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ, ɜɵɹɜɥɟɧɧɵɯ ɡɚ ɩɪɟɞɵɞɭɳɢɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

- ɚɧɚɥɢɡ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɫɥɟɞɭɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɦɟɫɬɟ 
ɟɝɨ ɭɫɬɚɧɨɜɤɢ;  

- ɚɧɚɥɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɫɥɟɞɭɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɯɚɪɚɤɬɟɪɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɚɧɚɥɨɝɢɱɧɨɝɨ ɬɢɩɚ; 

- ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɭɡɥɨɜ 
ɢ ɫɢɫɬɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɟ ɡɚ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

- ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɧɨɦ ɢ ɪɚɫɲɢɧɨɜɚɧɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɪɢ 
ɪɚɛɨɱɟɦ ɧɚɩɪɹɠɟɧɢɢ ɜ ɪɟɠɢɦɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɩɪɢ ɧɚɝɪɭɡɤɟ;  

- ɩɪɨɜɟɞɟɧɢɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ, ɚ ɬɚɤɠɟ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɯ ɚɧɚɥɢɡɨɜ ɪɚɫɬɜɨɪɟɧɧɵɯ ɝɚɡɨɜ ɢ 
ɮɭɪɚɧɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɦɚɫɥɟ ɢɡ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɋɉɇ ɢ ɜɜɨɞɨɜ; 

- ɨɛɪɚɛɨɬɤɭ ɢ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ 
ɪɚɦɤɚɯ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɥɭɱɟɧɧɵɯ ɪɚɧɟɟ ɨɬ ɨɪɝɚɧɢɡɚɰɢɢ-

ɢɡɝɨɬɨɜɢɬɟɥɹ, ɩɪɢ ɦɨɧɬɚɠɟ, ɚ ɬɚɤɠɟ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦ 
ɤɨɧɬɪɨɥɟ ɢ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ.  

Ɂɚɤɥɸɱɟɧɢɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ 
ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ: 

- ɜɵɜɨɞɵ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹɯ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɫɥɟɞɭɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

- ɤɨɧɤɪɟɬɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɴɟɦɭ ɢ ɫɪɨɤɚɦ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɬ (ɩɪɢ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.77-2015 33 ɧɟɨɛɯɨɞɢɦɨɫɬɢ);  

- ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɫɨɞɟɪɠɚɧɢɢ ɢ ɫɪɨɤɚɯ (ɩɟɪɢɨɞɢɱɧɨɫɬɢ) ɤɨɧɬɪɨɥɹ ɭɡɥɨɜ ɢ 
ɫɢɫɬɟɦ ɨɛɫɥɟɞɭɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

Ʉɨɦɩɥɟɤɫɧɵɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ: 
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- ɩɨɫɥɟ 20-25 ɢ ɛɨɥɟɟ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬ.ɟ. ɜ ɤɨɧɰɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɪɨɤɚ 
ɷɤɫɚɥɭɚɬɚɰɢɢ, ɚ ɞɚɥɟɟ (ɩɪɢ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ) ɱɟɪɟɡ 10-15 ɥɟɬ ɫ ɭɱɟɬɨɦ 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ;  

-ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɝɚɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ 
ɪɚɦɤɚɯ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢɥɢ ɦɨɧɢɬɨɪɢɧɝɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɩɪɨɜɟɞɟɧɢɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ.  

ɉɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɤɨɦɩɥɟɤɫɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ ɞɨɥɠɧɚ 
ɜɤɥɸɱɚɬɶ:  

- ɬɜɟɪɞɚɹ ɢɡɨɥɹɰɢɹ; ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.77-2015 34  

- ɦɚɫɥɨ ɢɡ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɜɜɨɞɨɜ, ɛɚɤɚ 
ɤɨɧɬɚɤɬɨɪɚ Ɋɉɇ;  

- ɨɛɦɨɬɤɢ (ɜɤɥɸɱɚɹ ɫɢɫɬɟɦɭ ɩɪɟɫɫɨɜɤɢ) ɢ ɨɬɜɨɞɵ;  
- ɦɚɝɧɢɬɧɚɹ ɫɢɫɬɟɦɚ; 
- ɭɫɬɪɨɣɫɬɜɚ Ɋɉɇ ɢ ɉȻȼ; 
- ɜɜɨɞɵ; ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ (ɜɤɥɸɱɚɹ ɦɚɫɥɨɧɚɫɨɫɵ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ 

ɦɚɫɥɨɧɚɫɨɫɨɜ ɢ ɜɟɧɬɢɥɹɬɨɪɨɜ); 
- ɛɚɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɪɚɫɲɢɪɢɬɟɥɶ;  
- ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɫɥɚ;  
 

9.7 Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɢ ɢɡɦɟɪɟɧɢɣ  
 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɢ ɢɡɦɟɪɟɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɪɚɦɤɚɯ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɨɥɠɟɧ 
ɜɤɥɸɱɚɬɶ:  

- ɨɰɟɧɤɭ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ; 
- ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ (ɤɨɫɜɟɧɧɵɯ ɨɰɟɧɨɤ) ɫ 

ɞɨɩɭɫɬɢɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɫɨɞɟɪɠɚɳɢɦɢɫɹ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɞɢɪɟɤɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɚɯ, ɧɚɩɪɢɦɟɪ, ɜ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɚɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɜ ɞɢɪɟɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ ɨɪɝɚɧɢɡɚɰɢɣ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, 
ɩɪɚɜɢɥɚɯ [1] ɢ ɬ.ɞ.;  

- ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɪɚɦɤɚɯ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɨɛɫɥɟɞɨɜɚɧɢɹ, ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɟɞɵɞɭɳɢɯ ɢɡɦɟɪɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɡɚɜɨɞɫɤɢɯ ɢ ɩɨɫɥɟɪɟɦɨɧɬɧɵɯ ɢɫɩɵɬɚɧɢɣ; 

- ɨɰɟɧɤɭ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɜɚɠɧɟɣɲɢɯ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨ 
ɜɪɟɦɟɧɢ (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɧɟɟ ɩɪɨɜɨɞɢɜɲɢɯɫɹ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɬɪɟɧɞɨɜ).  

Ɉɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢɧɢɦɚɸɬ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɫɟɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɧɬɪɨɥɹ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɭɡɥɚ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɭɫɬɪɚɧɟɧɢɹ 
ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɢ/ɢɥɢ ɡɚɦɟɧɵ ɢɡɧɨɲɟɧɧɵɯ ɭɡɥɨɜ. 
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9.8 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɡɚɤɥɸɱɟɧɢɸ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɂɚɤɥɸɱɟɧɢɟ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ: 

- ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɫɥɟɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
- ɫɜɟɞɟɧɢɹ ɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɚɯ;  
- ɫɜɟɞɟɧɢɹ ɨɛ ɨɫɭɳɟɫɬɜɥɟɧɧɵɯ ɡɚɦɟɧɚɯ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɢ ɩɪɢɱɢɧɚɯ 

ɡɚɦɟɧ;  
- ɫɜɨɞɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɵɞɭɳɢɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɨɜɟɪɨɤ, 

ɪɟɝɥɚɦɟɧɬɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ;  
- ɫɜɟɞɟɧɢɹ ɨɛ ɢɦɟɜɲɢɯ ɦɟɫɬɨ ɩɨɜɪɟɠɞɟɧɢɹɯ (ɞɟɮɟɤɬɚɯ) ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɭɡɥɨɜ ɢ ɦɟɬɨɞɚɯ, ɩɪɢɦɟɧɟɧɧɵɯ ɩɪɢ ɢɯ ɭɫɬɪɚɧɟɧɢɢ; 
- ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɢɫɩɵɬɚɧɢɣ ɢ ɪɚɫɱɟɬɨɜ (ɜ ɤɪɚɬɤɨɣ 

ɮɨɪɦɟ) ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɪɚɦɤɚɯ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ; 
- ɩɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɞɟɮɟɤɬɨɜ, ɜɵɹɜɥɟɧɧɵɯ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɟɞɨɜɚɧɢɹ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ;  
- ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɰɟɥɨɦ, ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɭɫɥɨɜɢɹ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  
- ɡɚɤɥɸɱɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ (ɧɟ ɜɨɡɦɨɠɧɨɫɬɢ) ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɠɟɥɚɬɟɥɶɧɵɦ ɫɪɨɤɨɦ ɩɪɨɞɥɟɧɢɹ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɑɟɦɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ II ɤɥɚɫɫɚ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,1 % ɪɚɜɧɵɯ 3579 ɢ 4109  ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 336 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 117,6 ɦɥɧ. ɤȼɬ·ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

- ɦɚɤɫɢɦɚɥɶɧɵɣ – 49 ɦ;  
- ɪɚɫɱɟɬɧɵɣ – 42 ɦ;  
- ɦɢɧɢɦɚɥɶɧɵɣ – 33 ɦ.  
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 890,28  ɦ3/ɫ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ50-ȼ ɢ ɉɅȾ50. ɉɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ50-ȼ-425. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-660/165-32 

ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 67,1 Ɇȼɬ.  
Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ  

ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɣ ( 3 ɛɥɨɤɚ, 
4 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ-220 ɤȼ – « ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ 
ɫɢɫɬɟɦɚ ɲɢɧ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɌɇ-63000/220, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-1000/10,5, ɞɥɹ ȼɅɗɉ – 

ɫɬɚɥɟɚɥɸɦɢɧɢɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/32 .   
ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 

ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɊɁɢȺ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  
Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ.  
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ:  
- ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ – 52,27 ɦ;  
- ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ;  
- ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ;  
- ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ.  
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ:  
- ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 509 ɦ;  
- ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 6;   
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- ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 9  ɦ;  
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ –565 ɦ ; 
- ɲɢɪɢɧɚ ɝɪɟɛɧɹ –15 ɦ;  
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ; ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,20 ( ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ – 1,20). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɑɟɦɚɥɶɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ.  Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 4,3 ɝɨɞɚ;  
- ɫɟɛɟɫɬɨɢɦɨɫɬɶ -0,21 ɪɭɛ/ɤȼɬ∙ɱ ;  

- ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ –19833,93 ɪɭɛ/ɤȼɬ∙ɱ.  
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
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26. ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.77-2015 ɉɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɚɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ.  
27.07.2017. – Ɇɨɫɤɜɚ:  «ɊɭɫȽɢɞɪɨ», 2017 – 46 ɫ. 
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ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 19.11.2015. – 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1  Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ʉɚɬɭɧɶ ɜ ɫɬɜɨɪɟ 
ɑɟɦɚɥɶɫɤɨɣ Ƚɗɋ ɫ 1932 ɩɨ 1981 ɝɝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Q ɫɪ.ɝɨɞ 

1932 125 115 110 187 1085 1362 1108 917 646 440 220 162 540 

1933 100 95 100 393 730 927 840 870 580 230 185 125 431 

1934 120 110 105 112 1168 1588 915 785 645 400 220 150 527 

1935 80 80 105 208 1365 1431 1005 615 330 210 135 100 472 

1936 100 94 90 126 622 2647 1417 929 510 320 209 130 600 

1937 92 90 95 176 1152 2210 1402 807 630 359 180 125 610 

1938 105 100 100 453 1879 1510 1790 1061 766 500 220 135 718 

1939 84 83 90 206 1455 1398 1511 787 365 299 154 110 545 

1940 113 103 93 271 1011 1632 945 826 615 380 220 145 530 

1941 120 109 98 356 1370 2031 1292 814 725 480 340 157 658 

1942 97 94 102 146 898 2091 1224 982 515 350 185 129 568 

1943 85 85 94 256 1060 1706 995 799 395 250 156 109 499 

1944 87 84 91 209 1116 1720 1323 692 486 300 172 119 533 

1945 73 72 87 476 1057 841 637 650 295 199 120 96 384 

1946 184 149 138 297 814 2181 1310 1139 1085 779 409 248 728 

1947 100 90 100 271 1191 2043 1908 1052 596 370 204 130 671 

1948 80 79 90 271 987 1700 1279 760 375 290 141 100 513 

1949 86 84 90 256 1151 1781 1230 716 435 269 154 110 530 

1950 88 84 95 111 1591 1567 948 786 486 250 162 110 523 

1951 71 70 85 256 1107 850 783 505 255 194 120 93 366 

1952 91 88 100 181 1363 2237 1719 679 525 260 167 114 652 

1953 80 78 90 159 1080 1151 779 569 355 219 143 104 401 

1954 90 80 93 150 1242 1169 673 615 495 299 175 122 434 

1955 105 66 59 237 1708 1951 1282 758 602 404 198 136 626 

1956 88 82 90 256 1152 1782 1235 720 432 27 150 115 511 

1957 130 139 117 187 665 2050 1116 1040 557 406 188 138 561 

1958 130 120 71 219 1092 2141 2344 1315 748 425 255 170 753 

1959 98 92 101 341 1127 1593 1227 781 503 302 176 150 541 

1960 100 105 135 208 663 2141 1780 1180 705 359 207 124 642 

1961 205 170 143 447 1045 1930 1372 1063 760 389 265 250 670 

1962 90 85 97 271 1363 1086 715 641 350 229 199 151 440 

1963 85 66 90 136 728 1586 868 608 360 249 234 131 428 

1964 73 85 95 176 832 1556 1080 722 325 209 165 115 453 

1965 147 141 110 226 1243 976 795 636 635 429 269 277 490 

1966 74 77 97 220 864 3030 1652 848 495 299 169 119 662 

1967 112 110 110 286 883 841 998 1119 675 434 203 139 493 

1968 74 77 97 266 2748 884 882 484 305 218 158 119 526 

1969 110 96 94 235 3099 2600 1674 807 638 516 274 190 861 

1970 110 92 73 286 1366 1956 850 877 590 444 219 130 583 

1971 92 85 92 247 1300 2066 1401 729 430 269 164 97 581 

1972 110 80 85 306 1266 1768 927 696 455 299 161 120 523 

1973 100 92 97 366 997 2591 1441 854 485 299 185 131 637 

1974 75 75 90 366 869 736 671 503 288 201 119 95 341 

1975 71 75 91 157 641 2340 1141 703 344 367 187 90 517 

1976 114 129 129 187 1279 1220 884 722 430 537 177 140 496 

1977 136 133 134 405 1035 1607 1064 933 464 450 256 166 565 

1978 117 125 112 348 842 1288 830 740 238 273 160 97 431 

1979 118 108 97 192 1103 1744 994 665 513 380 305 141 530 

1980 108 103 108 174 1313 1447 1001 623 461 279 184 117 493 

1981 107 91 91 289 1330 1172 782 561 426 273 138 125 449 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 

t 

ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 

Ɋɡɢɦɚ, Ɇȼɬ Ɋɥɟɬɨ, Ɇȼɬ 
Ɋɡɢɦɚ, 

Ɇȼɬ 

ɗɡɢɦɚ, ɦɥɧ. 
ɤȼɬ·ɱ 

Ɋɥɟɬɨ, 

Ɇȼɬ 
ɗɥɟɬɨ, ɦɥɧ. ɤȼɬ·ɱ 

1 745 551 0,93 0,93 3,31 3,31 

2 640 523 11,72 22,51 3,61 3,91 

3 630 506 13,25 27,10 4,20 5,68 

4 614 496 14,78 33,22 4,20 5,68 

5 614 496 17,53 46,97 4,35 6,43 

6 630 496 20,96 67,55 4,76 8,89 

7 674 508 26,69 107,66 5,32 12,81 

8 790 584 30,60 138,94 5,88 17,29 

9 929 659 34,58 174,76 8,00 36,37 

10 1022 722 36,74 196,36 8,19 38,27 

11 999 785 39,80 230,02 9,64 54,22 

12 933 746 43,52 274,66 9,82 56,38 

13 892 716 48,88 344,34 18,98 175,46 

14 894 728 60,61 508,56 30,86 341,78 

15 955 753 74,98 724,11 43,96 538,28 

16 915 730 92,48 1004,11 61,84 824,36 

17 919 698 105,62 1227,49 83,50 1192,58 

18 1064 734 121,26 1509,01 91,66 1339,46 

19 1085 722 128,66 1649,61 104,84 1589,88 

20 1043 703 144,08 1958,01 108,34 1659,88 

21 1031 709 144,75 1972,08 118,61 1875,55 

22 1000 728 147,99 2043,36 120,47 1916,47 

23 918 747 153,83 2177,68 123,12 1977,42 

24 777 667 1085,44 24536,32 784,62 17853,42 

 

Ɍɚɛɥɢɰɚ Ⱥ.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Ɋɦɚɤɫ,Ɇȼɬ 1080 1041 974 896 829 790 790 829 896 974 1041 1080 

Ɋɫɪ,Ɇȼɬ 859 833 786 732 686 659 658 685 732 785 832 859 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɢɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞ Q ɦ3/ɫɟɤ m Qɭɛɵɜ ɦ3/ɫɟɤ K = QQɫɪ
 K–1 (K–1)2 (K–1)3 P % 

1932 1362 1 3030 1,807 0,807 0,651 0,525 1,4 

1933 927 2 2647 1,578 0,578 0,334 0,193 3,4 

1934 1588 3 2600 1,550 0,550 0,303 0,167 5,4 

1935 1431 4 2591 1,545 0,545 0,297 0,162 7,3 

1936 2647 5 2340 1,395 0,395 0,156 0,062 9,3 

1937 2210 6 2237 1,334 0,334 0,111 0,037 11,3 

1938 1510 7 2210 1,318 0,318 0,101 0,032 13,3 

1939 1398 8 2181 1,300 0,300 0,090 0,027 15,3 

1940 1632 9 2141 1,277 0,277 0,076 0,021 17,3 

1941 2031 10 2141 1,277 0,277 0,076 0,021 19,2 

1942 2091 11 2091 1,247 0,247 0,060 0,015 21,2 

1943 1706 12 2066 1,232 0,232 0,054 0,012 23,2 

1944 1720 13 2050 1,222 0,222 0,049 0,011 25,2 

1945 841 14 2043 1,218 0,218 0,048 0,010 27,2 

1946 2181 15 2031 1,211 0,211 0,044 0,009 29,2 

1947 2043 16 1956 1,166 0,166 0,028 0,004 31,2 

1949 1781 18 1930 1,151 0,151 0,023 0,003 35,1 

1950 1567 19 1782 1,062 0,062 0,004 0,000 37,1 

1951 850 20 1781 1,062 0,062 0,004 0,000 39,1 

1952 2237 21 1768 1,054 0,054 0,003 0,000 41,1 

1953 1151 22 1744 1,040 0,040 0,002 0,000 43,1 

1954 1169 23 1720 1,026 0,026 0,001 0,000 45 

1955 1951 24 1706 1,017 0,017 0,000 0,000 47 

1956 1782 25 1700 1,014 0,014 0,000 0,000 49 

1957 2050 26 1632 0,973 -0,027 0,001 0,000 51 

1958 2141 27 1607 0,958 -0,042 0,002 0,000 53 

1959 1593 28 1593 0,950 -0,050 0,002 0,000 55 

1960 2141 29 1588 0,947 -0,053 0,003 0,000 56,9 

1961 1930 30 1586 0,946 -0,054 0,003 0,000 58,9 

1962 1086 31 1567 0,934 -0,066 0,004 0,000 60,9 

1963 1586 32 1556 0,928 -0,072 0,005 0,000 62,9 

1964 1556 33 1510 0,900 -0,100 0,010 -0,001 64,9 

1965 976 34 1447 0,863 -0,137 0,019 -0,002 66,9 

1966 3030 35 1431 0,853 -0,147 0,022 -0,003 68,8 

1967 841 36 1398 0,834 -0,166 0,028 -0,005 70,8 

1968 884 37 1362 0,812 -0,188 0,035 -0,007 72,8 

1969 2600 38 1288 0,768 -0,232 0,054 -0,012 74,8 

1970 1956 39 1220 0,727 -0,272 0,074 -0,020 76,8 

1971 2066 40 1172 0,699 -0,301 0,091 -0,027 78,8 

1972 1768 41 1169 0,697 -0,303 0,092 -0,028 80,8 

1973 2591 42 1151 0,686 -0,314 0,098 -0,031 82,7 

1974 736 43 1086 0,648 -0,352 0,124 -0,044 84,7 

1975 2340 44 976 0,582 -0,418 0,175 -0,073 86,7 

1976 1220 45 927 0,553 -0,447 0,200 -0,089 88,7 

1977 1607 46 884 0,527 -0,473 0,224 -0,106 90,7 

1978 1288 47 850 0,507 -0,493 0,243 -0,120 92,7 

1979 1744 48 841 0,501 -0,498 0,248 -0,124 94,6 

1980 1447 49 841 0,501 -0,498 0,248 -0,124 96,6 

1981 1172 50 736 0,439 -0,561 0,315 -0,177 98,6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m P % Qɫɪ ɝɨɞɵ Qɩɨɥ ɝɨɞɵ Qmi ɝɨɞɵ 

1 1,961 861 1969 2458 1969 411 1946 

2 3,922 753 1958 1723 1958 329 1961 

3 5,882 728 1946 1599 1966 298 1941 

4 7,843 718 1938 1549 1947 297 1938 

5 9,804 671 1947 1505 1968 279 1965 

6 11,765 670 1961 1500 1952 269 1969 

7 13,725 662 1966 1471 1973 268 1977 

8 15,686 658 1941 1425 1955 267 1958 

9 17,647 652 1952 1404 1936 259 1967 

10 19,608 642 1960 1401 1938 251 1932 

11 21,569 637 1973 1374 1971 243 1970 

12 23,529 626 1955 1299 1942 243 1960 

13 25,490 610 1937 1294 1960 243 1940 

14 27,451 600 1936 1288 1939 233 1934 

15 29,412 583 1970 1246 1941 233 1957 

16 31,373 581 1971 1240 1937 233 1947 

17 33,333 568 1942 1234 1961 232 1979 

18 35,294 565 1977 1223 1950 230 1976 

19 37,255 561 1957 1222 1956 226 1933 

20 39,216 545 1939 1220 1949 226 1955 

21 41,176 541 1959 1218 1946 220 1959 

22 43,137 540 1932 1218 1957 219 1973 

23 45,098 533 1944 1213 1944 218 1937 

24 47,059 530 1940 1206 1975 202 1942 

25 49,020 530 1949 1182 1959 202 1972 

26 50,980 530 1979 1182 1948 197 1936 

27 52,941 527 1934 1164 1972 194 1966 

28 54,902 526 1968 1160 1977 194 1944 

29 56,863 523 1950 1140 1943 193 1981 

30 58,824 523 1972 1128 1970 192 1980 

31 60,784 517 1975 1127 1979 191 1952 

32 62,745 513 1948 1104 1935 188 1954 

33 64,706 511 1956 1096 1980 186 1949 

34 66,667 499 1943 1048 1964 185 1971 

35 68,627 496 1976 1024 1932 184 1962 

36 70,588 493 1967 1020 1934 184 1978 

37 72,549 493 1980 1006 1940 179 1943 

38 74,510 490 1965 961 1981 178 1948 

39 76,471 472 1935 951 1962 177 1945 

40 78,431 453 1964 948 1963 174 1939 

41 80,392 449 1981 928 1976 173 1950 

42 82,353 440 1962 925 1978 173 1975 

43 84,314 434 1954 903 1967 169 1963 

44 86,275 431 1933 895 1953 164 1968 

45 88,235 431 1978 857 1965 164 1974 

46 90,196 428 1963 839 1954 156 1935 

47 92,157 401 1953 811 1951 155 1964 

48 94,118 384 1945 789 1933 155 1956 

49 96,078 366 1951 732 1945 154 1953 

50 98,039 341 1974 629 1974 143 1951 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ  
Ɍ, ɦɟɫ. I II III IV V VI VII VIII IX X XI XII 

Q90% 117 125 112 348 842 1288 830 740 238 273 160 97 

Qɢɫɩ, ɦ3/ɫ 
     

2 4 2 2 
   Qɥɟɞ, ɦ3/ɫ 20 20 0 -40 -60 

    
20 20 20 

Qɮɢɥɶɬɪ, ɦ3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 

Qɲɥɸɡ, ɦ3/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 

Qɫɭɦ, ɦ3/ɫ 21 21 1 -39 -59 3 5 3 3 21 21 21 

Qɩɨɥ ɛɵɬ, ɦ3/ɫ 96 104 111 387 901 1285 825 737 235 252 139 76 

Qɜɯɤ, ɦ3/ɫ 215 215 215 215 429 429 429 429 215 215 215 215 

1 ɪɟɠɢɦ ɪɚɛɨɬɵ: ɩɨ ɜɨɞɨɬɨɤɭ 

Qɩɨɥ ɛɵɬ, ɦ3/ɫ 96 104 111 387 901 1285 825 737 235 252 139 76 

Zɜɛ, ɦ 559 559 559 559 559 559 559 559 559 559 559 559 

Zɧɛ, ɦ 509,5 509,5 509,5 511,0 512,6 513,9 512,3 512,0 510,2 510,3 509,7 509,4 

ɇ 49,03 48,99 48,95 47,49 45,90 44,59 46,17 46,50 48,30 48,21 48,81 49,13 

Nɛɵɬ, Ɇȼɬ 42 46 49 165 370 513 341 307 102 109 61 33 

2 ɪɟɠɢɦ ɪɚɛɨɬɵ: ɩɨ ɬɪɟɛɨɜɚɧɢɸ ȼɏɄ 

QȼɏɄ, ɦ3/ɫ 220 220 220 220 440 440 440 440 220 220 220 220 

ZȼȻ, ɦ 559 559 559 559 559 559 559 559 559 559 559 559 

ZɇȻ, ɦ 510,12 510,12 510,12 510,12 510,82 510,82 510,82 510,82 510,12 510,12 510,12 510,12 

ɇ, ɦ 48,38 48,38 48,38 48,38 47,68 47,68 47,68 47,68 48,38 48,38 48,38 48,38 

NȼɏɄ, Ɇȼɬ 95 95 95 95 188 188 188 188 95 95 95 95 

Nɛɵɬ-NȼɏɄ, Ɇȼɬ -53,16 -50 -46,65 69,30 182,52 325,36 153,29 119,04 6,33 13,48 -34,56 -62 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ  

  

T 

Qɛɵɬ Qɮ Qɜɞɯɪ Qɝɷɫ 
Qɯɨɥ 
ɫɛɪ 

Qɧɛ Qɜɯɤ 

Vɜɞɯɪ zɜɛ 

zɧɛ ɇ Nɝɷɫ Nɝɷɫ ɗ 
Vɧɚɱ 

ɞɟɥɶɬɚ 
V 

V k zɧ zɤ zɫɪ 

ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɤɦ3 ɤɦ3 ɤɦ3 ɦ ɦ ɦ ɦ ɦ Ɇȼɬ Ɇȼɬ 
ɦɥɧ 

ɤȼɬ·ɱ 

ɧɨɹɛɪɶ 139 1 334 473 0 474 220 8,0 0,9 7,1 559,0 558,6 558,8 511,4 46,9 197 197 0,14 

ɞɟɤɚɛɪɶ 76 1 463 539 0 540 220 7,1 1,2 5,9 558,6 558,5 558,6 511,8 46,3 222 222 0,16 

ɹɧɜɚɪɶ 96 1 463 559 0 560 220 5,9 1,2 4,7 558,5 555,6 557,1 511,9 44,7 222 222 0,16 

ɮɟɜɪɚɥɶ 104 1 448 552 0 553 220 4,7 1,2 3,5 555,6 549,3 552,5 511,8 40,2 197 197 0,14 

ɦɚɪɬ 111 1 375 486 0 487 220 3,5 0,9 2,6 549,3 542,9 546,1 511,5 34,1 147 147 0,11 

ɚɩɪɟɥɶ 387 1 -168 219 0 220 220 2,6 -0,4 3,0 542,9 546,2 544,5 510,1 33,9 66 ɜɯɤ 0,05 

ɦɚɣ 901 1 -462 439 0 440 440 3,0 -1,2 4,2 546,2 553,6 549,9 511,3 38,1 149 ɜɯɤ 0,11 

ɢɸɧɶ 1285 1 -846 439 0 440 440 4,2 -2,3 6,5 553,6 558,7 556,2 511,3 44,4 173 ɜɯɤ 0,12 

ɢɸɥɶ 825 1 -386 439 0 440 440 6,5 -1,0 7,5 558,7 558,6 558,7 511,3 46,9 183 ɜɯɤ 0,13 

ɚɜɝɭɫɬ 737 1 -298 439 0 440 440 7,5 -0,8 8,3 558,6 559,4 559,0 511,3 47,3 185 ɜɯɤ 0,13 

ɫɟɧɬɹɛɪɶ 235 1 -16 219 0 220 220 8,3 0,0 8,3 559,4 559,5 559,5 510,1 48,9 95 ɜɯɤ 0,07 

ɨɤɬɹɛɪɶ 252 1 93 345 0 346 220 8,3 0,2 8,1 559,5 559,1 559,3 510,8 48,0 147 147 0,11 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

  

T 
Qɛɵɬ Qɮ Qɜɞɯɪ Qɝɷɫ 

Qɯɨɥ 
ɫɛɪ 

Qɧɛ Qɜɯɤ 

Vɜɞɯɪ zɜɛ 

zɧɛ ɇ Nɝɷɫ Nɝɚɪ ɗ 
Vɧɚɱ 

ɞɟɥɶɬɚ 
V 

V k zɧ zɤ zɫɪ 

ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ ɤɦ3 ɤɦ3 ɤɦ3 ɦ ɦ ɦ ɦ ɦ ɦ3/ɫ ɦ3/ɫ ɦ3/ɫ 

ɧɨɹɛɪɶ 146 1 326 472 0 473 220 8 0,84 7,2 559 558,6 558,8 511,4 46,9 197 197 0,14 

ɞɟɤɚɛɪɶ 98 1 440 538 0 539 220 7,2 1,18 6,0 558,6 558,5 558,6 511,8 46,3 222 222 0,16 

ɹɧɜɚɪɶ 150 1 400 550 0 551 220 6,0 1,04 4,9 558,5 556,6 557,6 511,8 45,3 222 222 0,16 

ɮɟɜɪɚɥɶ 156 1 368 524 0 525 220 4,9 0,99 4,0 556,6 552,3 554,4 511,7 42,3 197 197 0,14 

ɦɚɪɬ 139 1 510 649 0 650 220 4,0 1,37 2,6 552,3 543,1 547,7 512,3 34,9 147 147 0,15 

ɚɩɪɟɥɶ 391 1 -170 221 0 222 220 2,6 -0,41 3,0 543,1 546,2 544,6 510,1 34,0 67 ɜɯɤ 0,05 

ɦɚɣ 1153 1 -680 473 0 474 440 3,0 -1,82 4,8 546,2 556,2 551,2 511,4 39,2 165 ɜɯɤ 0,12 

ɢɸɧɶ 1431 1 -712 719 0 720 440 4,8 -1,85 6,7 556,2 558,7 557,5 512,6 44,4 284 ɜɯɤ 0,2 

ɢɸɥɶ 895 1 -402 493 0 494 440 6,7 -1,08 7,7 558,7 558,7 558,7 511,5 46,7 205 ɜɯɤ 0,15 

ɚɜɝɭɫɬ 690 1 -105 585 0 586 440 7,7 -0,27 8,0 558,7 559,0 558,9 512,0 46,4 242 ɜɯɤ 0,17 

ɫɟɧɬɹɛɪɶ 469 1 -50 419 0 420 220 8,0 -0,13 8,1 559,0 559,2 559,1 511,2 47,4 177 ɜɯɤ 0,13 

ɨɤɬɹɛɪɶ 271 1 75 346 0 347 220 8,1 0,20 7,9 559,2 558,9 559,1 510,8 47,8 147 147 0,11 
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Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ 50-ȼ 



543,00
УМО

Поперечный разрез по станционной части и зданию ГЭС
1:400

502,74

Ø4,25

491,50

529,30

521,00

Ø9,4

539,00

519,00

УНБ макс

Затвор ремонтный

510,00

УНБ мин

Кран козловой

Ось агрегатов

Помещение
аэрационных труб

Мокрая потерна

Аэрационная труба

34,72

Мощность гидроагрегата

Кол-во гидроагрегатов

Частота вращения 187,5 об/мин
Высота отсасывания

СВ-660/165-32Тип генератора
Тип турбины

Кран козловой

56 МВт

-7,31 м

Кран мостовой

ПЛ 50-В-425

6

Основные характеристики гидроагрегатов

г/п 100 т

г/п 63 т

г/п 63 т

559,00
НПУ 560,00

ФПУ

Рабочий затвор

Сороудерживающая
решетка

Аварийно-ремонтный
затвор

Ось турбинного
водовода

565,00

509,00
Подошва

Цементационная галерея
3,50 Х 4,00

Дренажная галерея
3,50 Х 4,00

Цементационная
скважина Дренажная

 скважина

Деформационный
 шов

511,00

528,30

Аргиллит

Условные обозначения

Формат А2Ф2.104-1.

Проектирование
Чемальской ГЭС на

реке Катунь

Стадия Лист Листов

1

Изм Кол. Лист. Докум.Подп. Дата
Разраб.

Пров.

Тех.Контр.

Н.контр.

Утв.

Шорохова
Масленникова

1. Размеры и отметки на чертеже даны в м.

ВКР - 13.03.02 - 541401649-ГР1

Кафедра ГГЭЭС
2018 г.

2.     Ведомость состава проекта см. на чертеже ВКР - 13.03.02.-541401649-ГП

Поперечный разрез по станционной
части и зданию ГЭС. Основные

характеристики ГА.

Бетон

518,00

УНБ расч



Поперечный разрез по  зданию ГЭС
1:500

496,41

504,43

498,63

501,43
502,74

507,43

503,00

РК

Ø4,25
495,80

495,10

491,50

209,14

510,52

529,30

521,00

Ø9,4

539,00

519,00

УНБ макс

Затвор ремонтный

512,02

510,00

УНБ мин

Ось агрегатов

Мокрая потерна

34,72

Кран козловой

Кран мостовой
г/п 63 т

г/п 63 т

Формат
А4 А3

А2
А1 А0

Ф2.104-1.

Проектирование
Чемальской ГЭС на

реке Катунь

Стадия Лист Листов

1

Изм Кол. Лист. Докум.Подп. Дата
Разраб.

Пров.

Тех.Контр.

Н.контр.

Утв.

Шорохова
Масленникова

1. Размеры и отметки на чертеже даны в м.

ВКР - 13.03.02 - 541401649-ГР1

Кафедра ГГЭЭС
2018 г.

2.     Ведомость состава проекта см. на чертеже ВКР - 13.03.02.-541401649-ГП

Поперечный разрез зданию ГЭС.

518,00

УНБ расч



Главная схема
электрических соединений

Проектирование Чемальской ГЭС
на реке Катунь

Подпись Дата
Стадия Лист Листов

Кафедра ГГЭЭС,

г

1 СШ 220 кВ

2 СШ 220 кВ

ОСШ - 220 кВ

ЗНЛ ЛР 220
Айская №1
ЛР 220 Айская №1
ЗНВ ЛР 220
Айская №1

ТТ-1 220 Айская №1

В 220 Айская №1

ОР 220 Айская №1

ЗНЛ ОР
220 Айская №1

ТН-1 220 Айская №1

ТТ-2 220 Айская №1

ЗНВ ШР–2
220 Айская №1

ШР–2 220 Айская №1

ШР–1 220
Айская №1

ЗНВ ШР–1
 220 Айская №1

ТТ–1 220 Т–1

ОПН 220 Т–1

Т–1/63 МВА ТТн 220 Т–1

ЗНТ ТР 220 Т–1
ТР 220 Т–1

ЗНВ ТР 220 Т–1

ТТ–3 220 Т–1

В 220 Т–1

ТТ–2 220 Т–1

ШР–2 220 Т–1

ОР 220 Т–1

ЗНТ ОР
220 Т–1

ЗНВ ШР–2
220 Т–1

ШР–1 220 Т–1

ЗНВ ШР–1
220 Т–1

ЗНЛ ЛР 220 Айская №2

ЛР 220 Айская №2

ЗНВ ЛР 220 Айская №2

ТТ-1 220 Айская №2

В 220 Айская №2

ОР 220 Айская №2

ЗНЛ ОР
220 Айская №2

ТТ-2 220 Айская №2

ЗНВ ШР–2
220 Айская №2

ШР–2 220 Айская №2

ШР–1 220
Айская №2

ЗНВ ШР–1
 220 Айская №2

ЗНШ ОР
220 ОВ
ОР 220 ОВ
ЗНВ ОР
220 ОВ

ТТ ОВ 220

ОВ 220

ЗНШ ШР–1
220 ОВ

ШР–1 220 ОВ

ЗНВ ШР–1
220 ОВ

ЗНШ ШР–2
220 ОВ

ШР–2 220 ОВ

ЗНВ ШР–2
220 ОВ

ЗНТ ТР 220 Т–3

ТР 220 Т–3
ЗНВ ТР 220 Т–3

ТТ–3 220 Т–3

В 220 Т–3

ТТ–2 220 Т–3

ШР–2 220 Т–3

ОР 220 Т–3

ЗНТ ОР
220 Т–3

ЗНВ ШР–2
220 Т–3

ШР–1 220 Т–3

ЗНВ ШР–1
220 Т–3

ЗНШ РТН–2 220

РТН–2 220

ЗНТ РТН–2 220

ТН–2 220

ОПН ТН–2

ЗНЛ ЛР 220 Айская №3

ЛР 220 Айская №3
ЗНВ ЛР 220 Айская №3

ТТ-1 220 Айская №3

В 220 Айская №3

ОР 220 Айская №3

ЗНЛ ОР
220 Айская №3

ТТ-2 220 Айская №3

ЗНВ ШР–2
220 Айская №3

ШР–2 220 Айская №3

ШР–1 220
Айская №3

ЗНВ ШР–1
 220 Айская №3

ШР–1 220 ШСВ
ЗНВ ШР–1 220 ШСВ

ШСВ 220

ЗНВ ШР–2 220 ШСВ

ТТ–2 220 ШСВ

ШР–2 220 ШСВ

ТТ  ТСН–1

ТН-1 220 Айская №2 ТН-1 220 Айская №3

ЗНШ РТН–1 220

РТН–1 220

ЗНТ РТН–1 220

ТН–1 220
ОПН ТН–1

ТТ–1 220 ШСВ

ЗНТ ТР 220 Т–3
ТР 220 Т–3

ЗНВ ТР 220 Т–3

ТТ–3 220 Т–3

В 220 Т–3

ТТ–2 220 Т–3

ОР 220 Т–3

ЗНТ ОР
220 Т–3

ЗНВ ШР–2
220 Т–3

ШР–1 220 Т–3

ЗНВ ШР–1
220 Т–3

ЗНЛ ЛР 220 Айская №4

ЛР 220 Айская №4

ЗНВ ЛР 220 Айская №4

ТТ-1 220 Айская №4

В 220Айская №4

ОР 220 Айская №4
ЗНЛ ОР
220 Айская №4

ТТ-2 220 Айская №4

ЗНВ ШР–2
220 Айская №4

ШР–2 220 Айская №4

ШР–1 220
Айская №4

ЗНВ ШР–1
 220 Айская №4

ЗНШ РТН ОСШ 220

РТН ОСШ 220

ЗНТ РТН ОСШ 220

ТН ОСШ 220

ОПН ОСШ 220

ТН-1 220 Айская №4

ТТ–1 220 Т–2

ОПН 220 Т–2

Т–2/63 МВА ТТн 220 Т–2

1 Ш 6кВ

2 Ш 6кВ

РТСН

Р–1 220 Т–1

ЗНТ Р–1
220 Т–1

Р–2 220 Т–2

ЗН Р–1
220 Т–1

ЗН Р–2
220 Т–2

ЗНТ Р–2
220 Т–2

Диспечерское наименование ВЛ 220 кВ  Чемальская ГЭС - Айская №1 ВЛ 220 кВ  Чемальская ГЭС - Айская №2 ВЛ 220 кВ  Чемальская ГЭС - Айская №3 ВЛ 220 кВ  Чемальская ГЭС - Айская №4

Конструкция фаз линии AC 240/32 AC 240/32 AC 240/32 AC 240/32

ЛР РТСН
ЗНВ ЛР РТСН

ЗНЛ ЛР РТСН

В РТСН

ФП

ВЧЗ 220 Айская №1
КС 220Айская №1
ЗН КС 220 Айская №1
ФП 220 Айская №1

ФП

С B А

ФП

ФП

С B А

ФП

ФП

С B А

ФП

ФП

С B А

ВЧЗ 220Айская №2
КС 220 Айская №2
ЗН КС 220 Айская №2
ФП 220 Айская №2

ВЧЗ 220Айская №3
КС 220 Айская №3
ЗН КС 220 Айская №3
ФП 220Айская №3

ВЧЗ 220 Айская №4
КС 220 Айская №4
ЗН КС 220 Айская №4
ФП 220 Айская №4

Разъединитель 220кВ, 1250А

Выключатель элегазовый баковый ВЭБ-220
Uном=220 кВ; Iном=2500 А

ОПН 220кВ

Трансформатор трехфазный Т1, Т2, Т3, Т4, Т5, Т6

ТД 63000/220

Uном = 230/ 10,5кВ
Uк.вн-нн = 11%

Генераторный комплекс КАГ - 20

Выключатель элегазовый ВГГ - 20 - 90/8000
Uном = 20 кВ
Iном = 8 кА

Гидрогенератор СВ-660/165-32
Uном = 10,5 кВ
cos = 0,85

Трансформатор трехфазный ТСЗН1-ТСЗН2

ТСЗН 4000/10,5
4 МВА
Uном = 10,5/6 кВ
Uк.вн-нн = 7,5%

ВЧ заградитель 220/√3 кВ

Г–1/57 МВт

ТТ–1 10,5 Г–1

ЗН–2 10,5  Г–1

В 10,5 Г–1

ТН–4 10,5
Г–1

ТН–3 10,5 Г–1

ТН–1 10,5 Г–1 ТН–2 10,5 Г–1

ТТн 10,5
Г–1

ТНн–2  Г–1ТНн–1  Г–1

Р–1 10,5 Г–1

ЗН–1 10,5 Г–1

ТТ–2 10,5 Г–1

ОПН-1 10,5Г–1
К-1 10,5 Г–1

ОПН-2 10,5Г–1 К-2 10,5 Г–1

Г–2/57 МВт

ТТ–1 10,5 Г–2

ЗН–2 10,5  Г–2

В 10,5 Г–2

ТН–4 10,5 Г–2ТН–3 10,5 Г–2

ТН–1 10,5 Г–2 ТН–2 10,5 Г–2

ТТн 10,5
Г–2

ТНн–2  Г–2ТНн–1  Г–2

Р–1 10,5 Г–2

ЗН–1 10,5 Г–2

ТТ–2 10,5 Г–2

ОПН-1 10,5Г–2
К-1 10,5 Г–2

ОПН-2 10,5Г–2 К-2 10,5 Г–2

ТТ–1 220 Т–3

ОПН 220 Т–3

Т–3/63 МВА ТТн 220 Т–3

ТТ ТСН–3

ТТ–1 220 Т–4

ОПН 220 Т–4

Т–4/63 МВА ТТн 220 Т–4

Р–1 220 Т–4

ЗНТ Р–1
220 Т–3

Р–2 220 Т–4

ЗН Р–1
220 Т–3

ЗН Р–2
220 Т–4

ЗНТ Р–2
220 Т–4

Г–3/57 МВт

ТТ–3 10,5 Г–1

ЗН–2 10,5  Г–3

В 10,5 Г–3

ТН–4 10,5 Г–3ТН–3 10,5 Г–3

ТН–1 10,5 Г–3 ТН–2 10,5 Г–3

ТТн 10,5
Г–3

ТНн–2 10,5 Г–3ТНн–1 10,5 Г–3

Р–1 10,5 Г–3

ЗН–1 10,5 Г–3

ТТ–2 10,5 Г–3

ОПН-1 10,5Г–3
К-1 10,5 Г–3

ОПН-2 10,5Г–3 К-2 10,5 Г–3

Г–4/57 МВт

ТТ–1 10,5 Г–4

ЗН–2 10,5  Г–4

В 10,5 Г–4

ТН–4 10,5 Г–1ТН–3 10,5 Г–4

ТН–1 10,5 Г–4 ТН–2 10,5 Г–4

ТТн 10,5
Г–4

ТНн–2 10,5 Г–4ТНн–1 10,5 Г–4

Р–1 10,5 Г–4

ЗН–1 10,5 Г–4

ТТ–2 10,5 Г–4

ОПН-1 10,5Г–4
К-1 10,5 Г–4

ОПН-2 10,5Г–4 К-2 10,5 Г–4

ТТ–1 220 Т–5

ОПН 220 Т–5

Т–5/63 МВА ТТн 220 Т–5

ТТ–1 220 Т–6

ОПН 220 Т–6

Т–6/63 МВА ТТн 220 Т–6

Р–1 220 Т–5

ЗНТ Р–1
220 Т–5

Р–2 220 Т–6

ЗН Р–1
220 Т–5

ЗН Р–2
220 Т–6

ЗНТ Р–2
220 Т–6

Г–5/57 МВт

ТТ–1 10,5 Г–5

ЗН–2 10,5  Г–5

В 10,5 Г–5

ТН–4 10,5 Г–5ТН–3 10,5 Г–5

ТН–1 10,5 Г–5 ТН–2 10,5 Г–5

ТТн 10,5
Г–5

ТНн–2 10,5 Г–5ТНн–1 10,5 Г–5

Р–1 10,5 Г–5

ЗН–1 10,5 Г–5

ТТ–2 10,5 Г–5

ОПН-1 10,5Г–5
К-1 10,5 Г–5

ОПН-2 10,5Г–5 К-2 10,5 Г–5

Г–6/57 МВт

ТН–4 10,5 Г–6ТН–3 10,5 Г–6

ТТн 10,5
Г–6

ТНн–2 10,5 Г–6ТНн–1 10,5 Г–6

ТТ–2 10,5 Г–6

ОПН-2 10,5Г–6 К-2 10,5 Г–6

Трансформатор трехфазный РТСН
ТСЗ 4000/10,5 У1
4 МВА
Uном = 10,5/6 кВ
Uк.вн-нн = 7,5%

Оптический трансформатор напряжения 220 кВ;

220/√3

Трансформатор тока встроенный 220кВ; 50кА

Точка КЗ I(3), кА I(1), кА

Шина 220 кВ 12,6 4,65

Вывода генератора 10,5 кВ 52,1 -

I(3)=52,1 кА I(3)=52,1 кА I(3)=52,1 кА I(3)=52,1 кА I(3)=52,1 кА I(3)=52,1 кА

I(1)=12,6 кА

I(3)=4,65 кА

ОРУ 220 кВФильтр присоединения 77-1000 кГц

Конденсатор связи 220/√3 кВ; 3200 пФ

Заземлитель 220 кВ; 63 кА

Заземлитель 220 кВ; 63 кА
Разъединитель 220кВ, 1250А
Заземлитель 220 кВ; 63 кА

Трансформатор тока встроенный 220кВ; 50кА

Заземлитель 220 кВ; 63 кА
Разъединитель 220кВ, 1250А

Заземлитель 220 кВ; 63 кА
Разъединитель 220кВ, 1250А

Заземлитель 220 кВ; 63 кА
Разъединитель 220кВ, 1250А
Заземлитель 220 кВ; 63 кА
Оптический трансформатор напряжения 220 кВ;

220/√3

Автоматический выключатель 1250 А
Секционный автоматический выключатель 1250 А
Дизельгенераторная установка ДГУ
БМ - Камминс - 1000
1 МВА
Uном = 0,4кВ

Трансформатор тока 220кВ; 50кА

Трансформатор тока 20 кВ; 6300 А;

ТТ–1 10,5 Г–6

ЗН–2 10,5  Г–6

В 10,5 Г–6

ТН–1 10,5 Г–6 ТН–2 10,5 Г–6

Р–1 10,5 Г–6

ЗН–1 10,5 Г–6

ОПН-1 10,5Г–6
К-1 10,5 Г–6

ТТ–2 10,5 Т–6ТТ–2 10,5 Т–5ТТ–2 10,5 Т–4ТТ–2 10,5 Т–3ТТ–2 10,5 Т–2ТТ–2 10,5 Т–1

ПС "Куюсская №20" 10кВ

ШР–2 220 Айская №4

Р-1Ш-3Ш
ТН ТСН-1

В1 ТСН-1 В2 ТСН-1

ЗН ТСН-1

В-1 Ш1

ТНн-2 Ш1

ЗН-1 ТНн Ш1

ОПН-1 Ш1

В-1 Ш2

ТНн-2 Ш2

ЗН-1 ТНн Ш2

ОПН-1 Ш2

Агрегатные СН
ГА 1

СА 1
0,4 кВ

Агрегатные СН
ГА 2

СА 2

Агрегатные СН
ГА 3

СА 3

Агрегатные СН
ГА 4

СА 4

В ТСН3 В ТСН4

ТСН3 ТСН4

А ТСН3 А ТСН4

В ТСН5 В ТСН6

ТСН5 ТСН6

А ТСН5 А ТСН6

В ТСН7 В ТСН8

ТСН7 ТСН8

А ТСН7 А ТСН8

В ТСН9 В ТСН10

ТСН9 ТСН10

А ТСН9 А ТСН10

ОСН

СА 5

В ТСН11 В ТСН12

ТСН11 ТСН12

А ТСН11 А ТСН12

ОСН

СА 6

В ТСН13 В ТСН14

ТСН13 ТСН14

А ТСН13 А ТСН14ДГУ

А 1 ДГУ

А
 2

 Д
ГУ А 3 ДГУ

Агрегатные СН
ГА 5

СА 7

В ТСН15 В ТСН16

ТСН15 ТСН16

А ТСН15 А ТСН16

Агрегатные СН
ГА 6

СА 8

В ТСН17 В ТСН18

ТСН17 ТСН18

А ТСН17 А ТСН18

В-1 РТСН В-2 РТСН В-3 РТСН В-4 РТСН

ТН ТСН-3

В1 ТСН-3 В2 ТСН-3

ЗН ТСН-3

3Ш 6кВ

4Ш 6кВ

ТТ-1 РТСН

ТТ-2 РТСН

ТН РТСН

ОПН СШ 220 ОПН СШ 220 ОПН СШ 220 ОПН СШ 220

ВКР - 13.03.02 - 541401649 - ЭС
Саяно-Шушенский филиал Сибирского

федерального университета
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ТНн-2 Ш3

ЗН-1 ТНн Ш3

ОПН-1 Ш3
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ОПН-1 Ш4

1 C 2 C 1 C 2 C 1 C 2 C 1 C 2 C 1 C 2 C 1 C 2 C 1 C 2 C 1 C 2 C
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ТСН-1

Пр
ТСН-3

ТТ  ТСН–2

ТН ТСН-2

В1 ТСН-2 В2 ТСН-2
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ТСН-2
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4 МВА

ТСН–1
4 МВА
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именованные
единицы

диф. защита
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, IСР.О

0.15·IН 0.69 А
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торможения,

КТ
0,3

-
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начального

торможения,
IНТ

0.5·IН 2.30 А

тормозной
ток, В

1.5·IН 6.92 А

ЗЗГ

U0

t1 U01G - 5 В

t2 U02G - 10 В

t3 U0G - 15 В
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торможения,

КТ
1,2

-

ЗПН U>

2 ступень UСР2 1.4·UН 140 В
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перегрузки IР
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ПО IР ПУСК. 1.12·IНОМ.Р. 1,22 А
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КИН
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Изм. Кол.уч. Лист № док.Подпись Дата
Стадия

Провер.

Н.контр.
Т.контр.

Разраб. Проектирование Чемальской ГЭС
на р. Катунь

Саяно-Шушенский филиал СФУ

ВКР - 13.03.02. 1401649-С2

Шорохова
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Лист Листов
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509,00
ДНО

510,00
УНБ(Qвхк)

518,00
УНБ(Q1%)

30°

511,00

559,00
НПУ

559,00
ФПУ

565,00  Ось автодороги

549,00

Цементационная галерея
        3,50 Х 4,00

Дренажная галерея
    3,50 Х 4,00
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4,10 5,00

41,00

1
2

,0
0

9
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7
2

,0
0

 Ось
автодороги

1,00

59,56

Яма размыва
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УНБ(Q 0,1%)521,00

Цементационная скважина

Дренажная скважина

Формат
А4 А3

А2
А1А0

Ф2.104-1.

Проектирование
Чемальской ГЭС на

реке Катунь

Стадия Лист Листов

1

Изм Кол. Лист. Докум.Подп. Дата
Разраб.

Пров.

Тех.Контр.

Н.контр.

Утв.

Шорохова
Лыбина

1. Размеры и отметки на чертеже даны в м.

Поперечный разрез водосливной плотины

530,00

15,00

52,27

82,58

R
8,

82

546,33

538,35

Смотровая галерея
1,50 Х 2,00

1:800

543,00
УМО

46,00

ВКР - 13.03.02 - 541401649-ГР2

Кафедра ГГЭЭС
2018 г.

Поперечный разрез водосливной
плотины

Аргиллит

Условные обозначения

2.     Ведомость состава проекта см. на чертеже ВКР - 13.03.02.-541401649-ГП



Изм. Кол. Лист №док Подпись Дата
Стадия Лист

Саяно-Шушенский филиал Сибирского
федерального университета

Кафедра ГГЭЭС
г

Листов
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ГЭС на р . Катунь
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Сбор нагрузок на водосливную
плотину

ВКР - 13.03.02 - 541401649-РР
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1. Размеры и отметки на чертеже даны в м.

2.     Ведомость состава проекта см. на чертеже ВКР - 13.03.02.-541401649-ГП
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Наименование

Станционная часть бетонной плотины

Монтажная площадка

5

7

9

1

Позиция

Здание ГЭС
2

3

8

4 ОРУ

Здание административно - технического
персонала

Экспликация сооружений

Бетонная водосливная плотина

Левобережная бетонная плотина

Производственные помещения

6

Правобережная глухая бетонная плотина

1:800

Кол. Лист №док Подпись Дата
Стадия Лист

Формат А1

Проектирование Чемальской ГЭС
на р. Катунь

Саяно-Шушенский филиал Сибирского
федерального университета

ВКР - 13.03.02 - 541401649 - ГП

Кафедра ГГЭЭС
2018 г.

ЛистовШорохова
Лыбина

Генеральный план. Вид с ВБ.

Экспликация сооружений

Разраб.

Тех. контр.

Н. контр

214,39 85,00 119,03 100,53

519,00

Пров.

Генеральный план

540,29
534,29

549,00

Вид с верхнего бьефа
 1:800

Условные обозначения
Аргиллит

Автодорога

Гидрогенератор

Трансформатор

ФПУ
560,00

НПУ
559,00

УМО
543,00

565,00

1

Утв.

Изм.

№ п/п Обозначение Наименование

Ведомость состава проекта

1

2

ВКР-13.02.03-541401649-ГП Генеральный план.

Поперечный разрез.

Экспликация объектов.

Ведомость состава

проекта.

ВКР-13.02.03-541401649-ГР1 Поперечный разрез по
станционной части и
зданию ГЭС.

Основные

характеристики ГА.

3 ВКР-13.02.03-541401649-ГР2 Поперечный разрез

водосливной плотины.

4 ВКР-13.02.03-541401649-РР Сбор нагрузок на

водосливную плотину.

5 ВКР-13.02.03-541401649-ЭС Главная электрическая
схема соединений.

6 ВКР-13.02.03-541401649-ЭС Схема устройств РЗиА.

7 ВКР-13.02.03-541401649-ЭС Пояснительная записка.

1. Размеры и отметки на чертеже даны в м.
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