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 ȼȼȿȾȿɇɂȿ 

 

ɇɚɲɚ   ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ 
ɦɢɪɟ. ɗɧɟɪɝɢɸ ɪɟɤ ɢɫɩɨɥɶɡɭɸɬ Ʉɢɬɚɣ, ɊɎ, Ȼɪɚɡɢɥɢɹ, Ʉɚɧɚɞɚ, ɂɧɞɢɹ, ɋɒȺ. 
Ƚɢɞɪɨɪɟɫɭɪɫɵ Ɋɨɫɫɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɫɟɝɨɞɧɹ ɛɟɡ ɦɚɥɨɝɨ ɜ 900 ɦɥɪɞ. ɤȼɬ∙ɱ, 
ɨɞɧɚɤɨ, ɩɨ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɪɟɫɭɪɫɨɜ Ɋɨɫɫɢɹ 
ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɦ ɫɬɪɚɧɚɦ, 
ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɟɦɧɨɝɢɦ ɩɪɟɜɵɲɚɟɬ 20 %, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ 
ɋɒȺ ɢ Ʉɚɧɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 50-55%, ɚ ɜ ɪɹɞɟ ɫɬɪɚɧ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ ɢ əɩɨɧɢɢ – 

ɨɬ 60% ɞɨ 90 %. Ƚɢɞɪɨɩɨɬɟɧɰɢɚɥ Ɋɨɫɫɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 50 % ɜ ɟɜɪɨɩɟɣɫɤɨɣ 
ɱɚɫɬɢ, ɧɚ 20% ɜ ɋɢɛɢɪɢ ɢ ɜɫɟɝɨ ɥɢɲɶ ɧɚ 3 % - ɧɚ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ.  

 ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, 
ɬɨ ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ 
ɷɧɟɪɝɢɢ – ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, 
ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ 
ɫɨɡɞɚɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ 
ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ.  ɉɨɷɬɨɦɭ, ɧɚ ɦɨɣ ɜɡɝɥɹɞ, ɫɬɪɭɤɬɭɪɧɵɦ 
ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ 
ɫɬɚɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɐɟɥɶɸ ɦɨɟɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɉȿɌɊɈȼɋɄɈɃ Ƚɗɋ 

 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ Ɇɟɞɜɟɞɢɰɚ 

2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ȼɨɥɝɨɝɪɚɞɫɤɚɹ ɨɛɥɚɫɬɶ 

3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ      Ƚɗɋ  
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 595 ɦ³/ɫ 

ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 901 ɦ³/ɫ 

ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ   
    0,01% 3467 ɦ³/ɫ 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ 450 ɦ³/ɫ 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɨɜɨɣ 

ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 179,0 ɦ   ɍɆɈ 172,22 ɦ 

ɜ) ɨɛɴɟɦɵ: ɩɨɥɧɵɣ 10,18 ɤɦ3    ɩɨɥɟɡɧɵɣ 4,07 ɤɦ3 

6. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 27,2 ɦ 

ɛ) ɪɚɫɱɟɬɧɵɣ        22,0 ɦ 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ  18,5 ɦ 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ:  

- ɭɫɬɚɧɨɜɥɟɧɧɚɹ 171 Ɇȼɬ 

- ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 123,5 Ɇȼɬ 

ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ  1,029 ɦɥɪɞ.ɤȼɬ·ɱ 

ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6000 ɱ 

8. ɉɥɨɬɢɧɵ: 
ɚ) ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ 

ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɝɪɚɜɢɣ 

ɜ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɝɪɚɜɢɣ 

ɝ) ɨɛɳɚɹ ɞɥɢɧɚ 849,8 ɦ 

ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 42 ɦ 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɚ) ɬɢɩ ɩɨɜɟɪɯɧɨɫɬɧɵɣ  ɜɨɞɨɫɥɢɜ 

ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ 8 ɨɬɜɟɪɫɬɢɣ 12 ɦ×5 ɦ 

ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 96,0 ɦ 

ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 33,0 ɦ 

10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ  ɪɭɫɥɨɜɨɟ   ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 2 

ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɟ 

ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɛɟɬɨɧɧɚɹ, ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɫ ɩɥɨɫɤɢɦ 
ɩɨɬɨɥɤɨɦ     

ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢɡɨɝɧɭɬɚɹ 

ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ 28 ɦ 

ɟ) ɪɚɡɦɟɪɵ:   ɨɛɳɚɹ ɞɥɢɧɚ  234,0 ɦ   ɲɢɪɢɧɚ 50,00 ɦ 
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11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ30 – ȼ – 850   ɢɯ ɞɢɚɦɟɬɪ 8,5 ɦ 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 1450/83-82 ɢɯ ɦɨɳɧɨɫɬɶ 85,5 Ɇȼɬ 

ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 73,2 ɨɛ/ɦɢɧ 

ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ    ɌȾɐ–125000/220-ɍ1,ɍɏɅ1 ɢɯ ɱɢɫɥɨ 2 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ  19907,1ɪɭɛ/ɤȼɬ 

ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,148 ɤɨɩ/ɤȼɬ∙ɱ 

ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

- NPV 8048,6 ɦɥɧ. ɪɭɛ. 
- PI 1,77 

- ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6 ɥɟɬ 8 ɦɟɫɹɰɚ 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

1.1.1 Ƚɟɨɝɪɚɮɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 

Ɇɟɞɜɟɞɢɰɚ – ɪɟɤɚ ɜ ȼɨɥɝɨɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ⱦɨɧ. 
Ⱦɥɢɧɚ 745 ɤɦ, ɲɢɪɢɧɚ ɨɬ 100 ɞɨ 200 ɦ. Ɇɟɞɜɟɞɢɰɚ ɛɟɪёɬ ɧɚɱɚɥɨ ɜ ɋɚɪɚɬɨɜɫɤɨɣ 
ɨɛɥɚɫɬɢ ɢɡ ɞɜɭɯ ɪɭɱɶёɜ, ɜ ɫɟɥɟ ɋɬɚɪɵɟ Ȼɭɪɚɫɵ. ɉɟɪɜɵɣ ɤɪɭɩɧɵɣ ɧɚɫɟɥёɧɧɵɣ 
ɩɭɧɤɬ — ɝɨɪɨɞ ɉɟɬɪɨɜɫɤ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 34,7 ɬɵɫ. ɤɦ2.  

 

 1.1.2 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ȼ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɤɥɢɦɚɬ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 
ɞɨɫɬɚɬɨɱɧɨ ɜɥɚɠɧɵɣ, ɥɟɬɨ ɬёɩɥɨɟ ɫ ɧɟɛɨɥɶɲɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ, ɡɢɦɚ ɭɦɟɪɟɧɧɨ ɯɨɥɨɞɧɚɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ. ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ȼɨɥɝɨɝɪɚɞɟ, ɩɨ ɞɚɧɧɵɦ ɦɧɨɝɨɥɟɬɧɢɯ ɧɚɛɥɸɞɟɧɢɣ, 
ɫɨɫɬɚɜɥɹɟɬ +8,2 °C. ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ ɜ ɝɨɪɨɞɟ — ɮɟɜɪɚɥɶ ɫɨ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ −6,6 °C. ɋɚɦɵɣ ɬёɩɥɵɣ ɦɟɫɹɰ — ɢɸɥɶ, ɟɝɨ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ +23,6 °C. ɋɚɦɚɹ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɨɬɦɟɱɟɧɧɚɹ ɜ ȼɨɥɝɨɝɪɚɞɟ 
ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ, +42,6 °C (1940 ɝɨɞ), ɚ ɫɚɦɚɹ ɧɢɡɤɚɹ −33 °C (1940 

ɝɨɞ). ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ: 406 ɦɦ.  
 

 1.1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

 

Ɉɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɫɬɜɨɪɟ: 
  ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ - ͷͻͷ ɦ³/ɫ; 
  ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%  - 3467 ɦ³/ɫ  ɢ 0,1% - 

2879 ɦ³/ɫ; 
  ɨɬɦɟɬɤɚ ɇɉɍ 179,0 ɦ. 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴёɦɨɜ ɉɟɬɪɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 - Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɨɜ ɉɟɬɪɨɜɫɤɨɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Q, ɦ3/ɫ Zɧɛ, ɦ 

0 146 

0,83 154,1 

1,66 159,1 

2,49 162,7 

3,32 165,6 

4,15 168,0 

4,98 170,1 

5,81 171,9 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%80%D0%B0%D1%82%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%80%D0%B0%D1%82%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D0%BA_(%D0%A1%D0%B0%D1%80%D0%B0%D1%82%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B2%D1%80%D0%B0%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D1%8E%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/1940_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1940_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1940_%D0%B3%D0%BE%D0%B4
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

Q, ɦ3/ɫ Zɧɛ, ɦ 

6,64 173,5 

7,47 175,0 

8,3 176,3 

9,13 177,6 

9,96 178,7 

10,79 179,8 

 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴёɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ 

 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ƚɗɋ ɩɪɢɜɟɞɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 1.2 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ƚɗɋ ܼʜʐ, ˏ ܳˎˈ˕ˑ, ˏଷ/˔ ܳˊˋˏ˃, ˏଷ/˔ 

146 0 0 

148,7 178 151,3 

150,4 356 302,6 

151,6 534 453,9 

152,6 712 605,2 

153,4 890 756,5 

154,0 1068 907,8 

140

145

150

155

160

165

170

175

180

185

0 2 4 6 8 10 12 14

Zɧɛ, ɦ

Q, ɦ3/ɫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 ܼʜʐ, ˏ ܳˎˈ˕ˑ, ˏଷ/˔ ܳˊˋˏ˃, ˏଷ/˔ 

154,6 1246 1059,1 

155,2 1424 1210,4 

155,6 1602 1361,7 

156,1 1780 1513 

156,5 1958 1664,3 

156,8 2136 1815,6 

157,2 2314 1966,9 

157,5 2492 2118,2 

 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ: Ͳ,ͺͳ. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 
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Ɍɚɛɥɢɰɚ 1.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

Q, ɦ3/ɫ 
Ɇɟɫɹɰ 

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

ȼɏɄ 450 450 450 450 450 450 450 450 450 450 450 450 

ɉɨɬɪɟɛɥɟɧɢɟ 1 1 1 1 1 1 1 1 1 1 1 1 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 1 2 2 3 3 3 2 1 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -5 0 1 2 2 1 1 1 1 0 0 -4 

 

Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ 
ɜɨɞɵ (ɦ3/ɫ) ɪ. Ɇɟɞɜɟɞɢɰɚ ɜ ɫɬɜɨɪɟ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɫ 1927 ɩɨ 2013 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
  

1.2 ɗɧɟɪɝɨ–ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɝɢɨɧɚ 

 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɉɟɬɪɨɜɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɘɝɚ, ɮɢɥɢɚɥ 
ȺɈ «ɋɈ ȿɗɋ ɉɪɢɦɨɪɫɤɨɟ ɊȾɍ». 

ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ȼɨɥɝɨɝɪɚɞɫɤɨɟ ɊȾɍ 
ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 
4016,55 Ɇȼɬ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ: ȼɨɥɠɫɤɚɹ Ƚɗɋ (2671 Ɇȼɬ) 
– ɉȺɈ «ɊɭɫȽɢɞɪɨ»; ȼɨɥɝɨɝɪɚɞɫɤɚɹ Ɍɗɐ-2 ɢ ȼɨɥɝɨɝɪɚɞɫɤɚɹ Ɍɗɐ-3, ȼɨɥɠɫɤɚɹ 
Ɍɗɐ ɢ ȼɨɥɠɫɤɚɹ Ɍɗɐ-2 – ɈɈɈ «ɅɍɄɈɃɅ-ȼɨɥɝɨɝɪɚɞɷɧɟɪɝɨ». 

ȼ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ȼɨɥɝɨɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ ɜɯɨɞɹɬ ɬɚɤɠɟ 
378 ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110-500 ɤȼ, ɨɛɳɟɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 11658,344 ɤɦ, 354 ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 110-500 ɤȼ, ɫ 
ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 21485,66 ɆȼȺ.  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɫɩɨɫɨɛɫɬɜɭɟɬ ɱɚɫɬɢɱɧɨɦɭ ɩɨɤɪɵɬɢɸ 
ɩɨɥɭɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  

Ɉɫɨɛɟɧɧɨɫɬɢ ȿɗɋ ɈȾɍ ɘɝɚ: 

  ɝɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ 8036 Ɇȼɬ; 
  ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6000 ɱ; 
  ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 5462,7 Ɇȼɬ; 
  ɪɟɡɟɪɜɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: ɧɚɝɪɭɡɨɱɧɵɣ – 1,5 %; ɚɜɚɪɢɣɧɵɣ – 7 %. 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɉɪɢɦɨɪɫɤɨɝɨ ɊȾɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.4. 

 

Ɍɚɛɥɢɰɚ 1.4 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɉɪɢɦɨɪɫɤɨɝɨ ɊȾɍ ɡɚ ɥɟɬɨ ɢ ɡɢɦɭ 
Ʌɟɬɨ Ɂɢɦɚ 

ȼɪɟɦɹ 

Ɇɫɤ. 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ, Ɇȼɬ 

ȼɪɟɦɹ 

Ɇɫɤ. 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ, Ɇȼɬ 

0:00 9980 0:00 10387 

1:00 9279 1:00 10045 

2:00 9194 2:00 9801 

3:00 8830 3:00 9878 

http://so-ups.ru/index.php?id=1113
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.4 
Ʌɟɬɨ Ɂɢɦɚ 

ȼɪɟɦɹ 

Ɇɫɤ. Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ, Ɇȼɬ 
ȼɪɟɦɹ 

Ɇɫɤ. Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ, Ɇȼɬ 

4:00 8747 4:00 9995 

5:00 9318 5:00 10088 

6:00 9962 6:00 10419 

7:00 10375 7:00 11160 

8:00 11339 8:00 11806 

9:00 11880 9:00 12204 

10:00 12166 10:00 12197 

11:00 11961 11:00 12146 

12:00 12102 12:00 12270 

13:00 12187 13:00 12308 

14:00 12027 14:00 12738 

15:00 11855 15:00 13049 

16:00 11738 16:00 14218 

17:00 11685 17:00 14965 

18:00 11648 18:00 14435 

19:00 11750 19:00 14320 

20:00 12547 20:00 13938 

21:00 12538 21:00 13437 

22:00 11106 22:00 12671 

23:00 10562 23:00 11701 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 

 

2.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ 

ߚ  = ௏ʞʝʚʔʖʜЫʘௐ̅ ,  (2.1) 

 

ɝɞɟ     ʞܸʝʚʔʖʜЫʘ – ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;             ܹ̅̅̅̅ - ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ. 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɡɚɞɚɞɢɦ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɍɆɈ) ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚ 
ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɍɆɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɍȼȻ ɧɚ ʹͲ%, 

ɬ.ɟ. 
ܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͳ͹ͻ,Ͳ − ͳͶ͸,Ͳ = ͵͵ ˏ, (2.2) 

ܪ∆  = ʹͲ%ܪ = Ͳ,ʹ ∙ ͵͵ = ͸,͸ ˏ, (2.3) 

 ∇ʢʛʝ = ∇ʢʑʐ − ܪ∆ = ͳ͹ͻ − ͸,͸ = ͳ͹ʹ,͹ ˏ. (2.4) 

 

 Ɍɨɝɞɚ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ:  

 ʞܸʝʚʔʖʜЫʘ = ʜܸʞʢ − ʢܸʛʝ = ͳͲ,ͳͻ − ͸,ͳʹ = Ͷ,Ͳ͹ ˍˏଷ,  (2.5) 

 

ɝɞɟ     ʜܸʞʢ– ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɇɉɍ; ʢܸʛʝ – ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɍɆɈ.  Ɉɩɪɟɞɟɥɟɧɵ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 1.1). 

Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ 

 ܹ̅ = ͷͻ͵ ∙ ͵͸ͷ ∙ ʹͶ ∙ ͵͸ͲͲ ∙ ͳͲ−ଽ = ͳͺ,͹ ˍˏଷ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɪɚɜɟɧ  
ߚ  = Ͷ,Ͳ͹ͳͺ,͹ = Ͳ,ʹʹ, 

 

ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɨɞɨɜɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɫɬɨɤɚ ɪɟɤɢ (β < 0,3). 
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2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɨɜ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ 
ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ 
ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ VI, VII, VIII, IX ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ X, 

XI, XII, I, II, III, IV, V  ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ 
ɩɨɥɨɜɨɞɶɹ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɜɵɱɢɫɥɹɟɦ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɫɪɟɞɧɢɟ 
ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. ȼɵɫɬɪɚɢɜɚɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

 ܲ = ௠௡+ଵ ∙ ͳͲͲ%,  (2.6) 

 

ɝɞɟ  ݉ - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

 ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ݊ = ͺ͸. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɊɂɅɈɀȿɇɂɂ Ȼ.  

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

Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ ͻͲ% ɢ ͷͲ% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ. ɉɪɨɜɟɪɢɦ 
ɜɵɩɨɥɧɟɧɢɟ ɤɪɢɬɟɪɢɹ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ 
ɩɨ ɬɪɟɦ ɤɪɢɜɵɦ, ɬ.ɟ. ɧɚ ɬɪɟɯ ɤɪɢɜɵɯ ɞɨɥɠɟɧ ɮɢɝɭɪɢɪɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ. ȼ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɤ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɜɟɞɟɧɢɹ 
(ɤɨɪɪɟɤɬɢɪɨɜɤɢ). 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
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2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ (Ɋ=50%) 

 

ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ 
ɝɨɞ.  

Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ  
90%, ɬ.ɟ. ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 1983-1984 ɝɝ. ɫ ɪɚɫɯɨɞɨɦ Q= 180 ɦ³/ɫ 

Ⱦɥɹ 1983-1984 ɝɝ.  ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ  
 

˒ߙ  = ொ˒భవమళ−భవమఴொ˒భవఴయ−భవఴర = ଻ଵଽ଻ଷଵ = Ͳ,ͻͺ; 

ˏߙ  = ொˏభవవభ−భవవమொˏభవఴయ−భవఴర = ଶସସଶହହ = Ͳ,ͻͷ. 

 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɛɚɡɢɫɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% 1949-1950 ɝɝ.. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  

1949-1950 ɝɝ.: 
˒ߙ  = ொ˒భవలభ−భవలమொ˒భవఱళ−భవఱఴ = ଼଴ସ଼଴ସ = ͳ,Ͳ; 

ˏߙ  = ொˏభవరళ−భవరఴொˏభవరవ−భవఱబ = ଷ଴ଷଷ଴ଷ = ͳ,Ͳ. 

 

ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɜɧɭɬɪɢ ɫɟɡɨɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1-2.3. 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 

ܳ 

Ɇɟɫɹɰ 

Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

I II III IV V VI VII VIII IX X XI XII ܳ𝑖ଽ଴%, ˏଷ/˔ 
313 227 462 604 650 778 984 520 851 198 168 165 ܳ˒˓ଽ଴%,ˏଷ/˔ 
299 216 441 594 640 765 968 511 837 189 160 158 
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Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 

ܳ 

Ɇɟɫɹɰ 

Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

I II III IV V VI VII VIII IX X XI XII ܳ𝑖ହ଴%, ˏଷ/˔ 
272 256 353 624 747 804 968 887 788 384 306 247 ܳ˒ହ˓଴%,ˏଷ/˔ 272 256 353 624 748 805 969 888 788 384 306 247 

 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

ܳ 

Ɇɟɫɹɰ 

Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

I II III IV V VI VII VIII IX X XI XII ܳ˒ହ˓଴%, ˏଷ/˔ 272 256 353 624 748 805 969 888 788 384 306 247 ܳˍˑ˓ହ଴%, ˏଷ/˔ 322 306 453 624 698 800 974 868 858 284 247 206 

 

Ƚɪɚɮɢɤ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.2. 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɨɜ. 
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2.3 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 

2.3.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɞɜɭɯ ɩɟɪɢɨɞɨɜ ɉɪɢɦɨɪɫɤɨɝɨ 

ɊȾɍ: ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ. Ɋɚɫɱёɬɵ ɤɨɨɪɞɢɧɚɬ ɂɄɇ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4 ɢ 
2.5. 

 

Ɍɚɛɥɢɰɚ 2.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
Ɋ, Ɇȼɬ ∆t ∆Ɋ, Ɇȼɬ ∆ɗ, Ɇȼɬ*ɱ Ʉɨɨɪɞɢɧɚɬɵ Ɋ, Ɇȼɬ Ʉɨɨɪɞɢɧɚɬɵ ɗ, Ɇȼɬ 

12547 1 0 0 0 0 

12538 2 9 9 9 9 

12187 3 360 711 369 720 

12166 4 381 774 750 1494 

12102 5 445 1030 1195 2524 

12027 6 520 1405 1715 3929 

11961 7 586 1801 2301 5730 

11880 8 667 2368 2968 8098 

11855 9 692 2568 3660 10666 

11750 10 797 3513 4457 14179 

11738 11 809 3633 5266 17812 

11685 12 862 4216 6128 22028 

11648 13 899 4660 7027 26688 

11339 14 1208 8677 8235 35365 

11106 15 1441 11939 9676 47304 

10562 16 1985 20099 11661 67403 

10375 17 2172 23091 13833 90494 

9980 18 2567 29806 16400 120300 

9962 19 2585 41722 18985 162022 

9318 20 3229 42366 22214 204388 

9279 21 3268 43146 25482 247534 

9194 22 3353 44931 28835 292465 

8830 23 3717 52939 32552 345404 

8747 24 3800 54848 36352 400252 

 

Ɍɚɛɥɢɰɚ 2.5 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
Ɋ, Ɇȼɬ ∆t ∆Ɋ, Ɇȼɬ ∆ɗ, Ɇȼɬ*ɱ Ʉɨɨɪɞɢɧɚɬɵ Ɋ, Ɇȼɬ Ʉɨɨɪɞɢɧɚɬɵ ɗ, Ɇȼɬ 

14965 1 0 0 0 0 

14435 2 530 530 530 530 

14320 3 645 760 1175 1290 

14218 4 747 1066 1922 2356 

13938 5 1027 2186 2949 4542 

13437 6 1528 4691 4477 9233 

13049 7 1916 7019 6393 16252 

12738 8 0 2 68 222 

12671 9 21 186 89 409 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 
Ɋ, Ɇȼɬ ∆t ∆Ɋ, Ɇȼɬ ∆ɗ, Ɇȼɬ*ɱ Ʉɨɨɪɞɢɧɚɬɵ Ɋ, Ɇȼɬ Ʉɨɨɪɞɢɧɚɬɵ ɗ, Ɇȼɬ 

12308 10 2657 12999 13571 48179 

12270 11 2695 13379 16266 61558 

12204 12 2761 14105 19027 75663 

12197 13 2768 14189 21795 89852 

12146 14 2819 14852 24614 104704 

11806 15 3159 19612 27773 124316 

11701 16 3264 21187 31037 145503 

11160 17 3805 29843 34842 175346 

10419 18 4546 42440 39388 217786 

10387 19 4578 43016 43966 260802 

10088 20 4877 49514 48843 310316 

10045 21 4920 49557 53763 359873 

9995 22 4970 50607 58733 410480 

9878 23 5087 53181 63820 463661 

9801 24 5164 54952 68984 518613 

 

ɋɬɪɨɢɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɯ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 

 

2.3.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ 
ɦɟɫɹɰɚ ɛɟɡ ɭɱɟɬɚ ɝɨɞɨɜɨɝɨ ɩɪɢɪɨɫɬɚ ɧɚɝɪɭɡɤɢ ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ cos ቀ|͵Ͳ°ݐ − ͳͷ°| ∙ గଵ଼଴˚ቁ,   (2.7) 

 

ɝɞɟ     ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; ܽ, ܾ – ɤɨɷɮɮɢɰɢɟɧɬɵ,  ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ [1]: 
 ܽ = ௉೎೘𝑎ೣ+௉ˎ೘𝑎ೣଶ = ଵସଽ଺ହ+ଵଶହସ଻ଶ = ͳ͵͹ͷ͸ ʛʑ˕,  (2.8) 

 ܾ = ௉೎೘𝑎ೣ−௉ˎ೘𝑎ೣଶ = ଵସଽ଺ହ−ଵଶହସ଻ଶ = ͳʹͲͻ ʛʑ˕,  (2.9) 

 

ɝɞɟ     ܲˎ௠௔௫, ܲ́௠௔௫– ɦɚɤɫɢɦɚɥɶɧɵɟ  ɡɧɚɱɟɧɢɹ  ɧɚɝɪɭɡɤɢ   ɥɟɬɚ ɢ ɡɢɦɵ. 
    

ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 ௧̝ܲ ˓ = ܽ + ܾ ∙ cos ቀ|͵Ͳ°ݐ − ͳͷ°| ∙ గଵ଼଴˚ቁ, (2.10) 
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ɝɞɟ     ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; ܽ, ܾ – ɤɨɷɮɮɢɰɢɟɧɬɵ,  ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ [1]: 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.6 – Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
Ɇɟɫɹɰ ܲ௠௔௫ ̝ܲ̅ ˓ 

I 14924 12073 

II 14611 11936 

III 14070 11699 

IV 13444 11425 

V 12902 11188 

VI 12589 11051 

VII 12588 11050 

VIII 12899 11187 

IX 13440 11423 

X 14066 11697 

XI 14609 11935 

XII 14923 12072 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɧɚɝɪɭɡɤɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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2.4 Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 

ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɨɛɴɟɦ 
ɜɨɞɵ ɭɞɚɫɬɫɹ ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɩɪɟɞɟɥɢɦ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɷɧɟɪɝɨɨɬɞɚɱɭ ɞɥɹ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨɷɬɚɩɧɨ. ɋɧɚɱɚɥɚ ɧɚ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɨɛɨɡɧɚɱɚɟɬɫɹ ɡɨɧɚ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ƚɗɋ. ɇɢɠɟ 
ɜɩɢɫɵɜɚɸɬɫɹ ɞɜɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ:  

1) ɪɚɛɨɬɚ Ƚɗɋ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɩɪɢ ɍȼȻ ɪɚɜɧɨɦ ɇɉɍ; 
2) ɪɚɛɨɬɚ Ƚɗɋ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɱɢɫɥɹɸɬɫɹ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 

 ʒܰЭʠ = ݇𝑁 ∙ ܳ˒ˑˎ ∙  ʒЭʠ˒ˑˇ˅,   (2.11)ܪ

 

ɝɞɟ   ݇𝑁 = ͺ,͸ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ𝑖 ˓ଽ଴%
- ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ;  ܪʒЭʠ˒ˑˇ˅

- ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ. 
ɉɨɞɜɟɞёɧɧɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ 

˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,  (2.12) 

 

ɝɞɟ   ܼʑʐ - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ʜʞʢ = ͳͳͺ,Ͳ ˏ; ܼʜʐሺܳʜʐሺݐሻሻ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ; ∆ℎ =  Ͳ,͸ ˏ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɟɦ ɬɪɚɤɬɟ. 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

 ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,  (2.13)ܪ

 

ɝɞɟ     ݇𝑁, ܪʒЭʠ˒ˑˇ˅
 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12); ܳʑʤʙ - ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɉɊɂɅɈɀȿɇɂɂ Ƚ 

ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ВܰХɄ > ɛܰыɬ,, ɩɨɷɬɨɦɭ, ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ 
ɷɧɟɪɝɨɨɬɞɚɱɭ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɂɡɛɵɬɨɤ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɟɦ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɢɯ ɢɡɥɢɲɟɤ ɯɜɚɬɢɥɨ ɧɚ ɜɵɞɚɱɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɜ ɱɟɬɵɪɟɯ ɦɟɫɹɰɚɯ. ȼ ɦɟɫɹɰɵ, ɧɟ ɩɨɩɚɜɲɢɟ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, 
ɪɚɛɨɬɚɟɦ ɩɨ ɦɨɳɧɨɫɬɢ ȼɏɄ..  

Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 
Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. 
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ɇɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫ ɥɢɧɢɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ ɦɨɠɧɨ ɧɚɝɥɹɞɧɨ ɭɜɢɞɟɬɶ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ 
ɦɨɳɧɨɫɬɢ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɡɢɦɭ ɢ ɜɵɬɟɫɧɹɸɬ 
ɬɟɩɥɨɜɵɟ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ.  

ȼɵɬɟɫɧɹɸɬɫɹ ɧɟ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɚ ɫɪɟɞɧɢɟ, ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɜɵɪɚɛɨɬɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ ɦɵ ɨɩɪɟɞɟɥɢɥɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɤɚɤɨɣ 
ɦɨɳɧɨɫɬɶɸ ɦɵ ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ. 

 

 
Ɋɢɫɭɧɨɤ 2.4 –Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 

2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ 

 

ȼ ɜɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɠɢɦ ɫɪɚɛɨɬɤɢ Ƚɗɋ ɩɨ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɤɬɹɛɪɹ, ɤɨɝɞɚ ɦɵ 
ɜɵɧɭɠɞɟɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɞɭ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɩɨɤɪɵɬɢɟ ɬɪɟɛɨɜɚɧɢɣ 
ȼɏɄ. ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ɇɉɍ. Ɇɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɬɟɪɚɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ȼȻ ɜ ɤɨɧɰɟ ɦɟɫɹɱɧɨɝɨ 
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ɢɧɬɟɪɜɚɥɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɞɵ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ʉɨɧɟɱɧɚɹ ɨɬɦɟɬɤɚ ȼȻ ɬɟɤɭɳɟɝɨ 
ɦɟɫɹɰɚ ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɨɣ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɫɥɟɞɭɸɳɟɝɨ ɦɟɫɹɰɚ. ɉɨɫɥɟ 
ɪɚɫɱɟɬɚ ɩɨɥɧɨɝɨ ɝɨɞɨɜɨɝɨ ɰɢɤɥɚ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɨɬɦɟɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɇɉɍ (118,0ɦ). ȿɫɥɢ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɨɬɦɟɬɤɚ ɇɉɍ ɧɟ ɞɨɫɬɢɝɧɭɬɚ, ɥɢɛɨ ɩɪɟɜɵɲɟɧɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ 

 ܳ˒ˑˎ = ܳʐЫʡ − ܳʣ − ܳʗʠʞ − ܳʚ,  (2.14) 

 

ɝɞɟ    ܳʐЫʡ – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɟɤɢ; ܳʣ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ; ܳʗʠʞ – ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɢɫɩɚɪɟɧɢɟ; ܳʚ–ɩɨɬɟɪɢ ɧɚ ɥɟɞɨɨɛɪɚɡɨɜɚɧɢɟ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 

 ܳʜʐ = ܳʒЭʠ + ܳʣ,   (2.15) 

 

ɝɞɟ     ܳʒЭʠ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 
ɉɪɢɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 ±∆ܸ˅ = ±ܳʑʓʤ ∙  (2.16)   ,ݐ∆

 

ɝɞɟ     ∆t - ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ; ܳʑʓʤ - ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ 

 ܳʒЭʠ = ܳʞʝʚ + ܳʑʓʤ.  (2.17) 

 

ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɛɴɟɦɭ ȼȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ ܼʑʐ = ܼʑʐሺ ʑܸʐሻ. ɋɪɟɞɧɢɣ 
ɭɪɨɜɟɧɶ ȼȻ 

 ܼʑʐ ˔˓ = ሺ௓ʑʐː+௓ʑʐˍ ሻଶ .    (2.18) 

 

ɍɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 
ɝɢɞɪɨɭɡɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ ܼʜʐ =ܼʜʐሺܳʜʐሻ. 

ɇɚɩɨɪ Ƚɗɋ 

˔эˆܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ,  (2.19) 
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ɝɞɟ     ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,͸ ˏ. 
ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ 

 ʒܰЭʠ = ݇𝑁 ∙ ܳʒЭʠ ∙  ʒЭʠ,  (2.20)ܪ

 

ɝɞɟ     ݇𝑁 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁 = ͺ,ͺ. 
Ɋɟɡɭɥɶɬɚɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ  Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɜɟɞёɧ ɜ ɉɊɂɅɈɀȿɇɂɂ Ⱦ, ɝɪɚɮɢɤ 

ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2.5. 

 

 

Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. ȼ ɂɄɇ ɹɧɜɚɪɹ (ɞɟɤɚɛɪɹ, ɱɬɨ 
ɨɞɧɨ ɢ ɬɨ ɠɟ ɞɥɹ ɩɪɢɧɹɬɨɣ ɧɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ) ɜɩɢɫɵɜɚɸɬɫɹ ɬɪɟɭɝɨɥɶɧɢɤɢ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  

Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɪёɦ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ), ɚ ɬɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɚ ɦɨɳɧɨɫɬɶ ȼɏɄ ɷɬɨɝɨ ɠɟ ɦɟɫɹɰɚ. 

 ˆܰ˃˓ʒЭʠ = ͳʹ͵,ͷʛʑ˕  ɢ  ʑܰʤʙʒЭʠ = ͳͲ͸ ʛʑ˕.                                           
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ȼɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ 

 Эˆ˃˓ ˔˖˕ʒЭʠ = ˆܰ˃˓ʒЭʠ ∙ ʹͶ = ͳʹ͵,ͷ ∙ ʹͶ = ʹͻ͸Ͷ ʛʑ˕ ∙ ˚.  (2.21) 

 

Ɍɪɟɭɝɨɥɶɧɢɤ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɪɚɛɨɬɭ Ƚɗɋ ɜ ɛɚɡɨɜɨɣ ɡɨɧɟ ɫɭɬɨɱɧɨɝɨ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɛɨɬɟ ɩɨ ɦɨɳɧɨɫɬɢ ȼɏɄ, ɬɨɝɞɚ ɜɵɪɚɛɨɬɤɚ ɜ 
ɛɚɡɨɜɨɣ ɡɨɧɟ ɫɨɫɬɚɜɢɬ 

  Эʐ˃ˊ ˔˖˕ʒЭʠ = ʑܰʤʙʒЭʠ ∙ ʹͶ = ͳͲ͸ ∙ ʹͶ = ʹͷͶͶ ʛʑ˕ ∙ ˚.                                    (2.22) 

 

Ɉɫɬɚɜɲɟɣɫɹ ɦɨɳɧɨɫɬɶɸ ɪɚɡɦɟɫɬɢɦɫɹ ɜ ɩɨɥɭɩɢɤɨɜɨɣ ɡɨɧɟ ɫɭɬɨɱɧɨɝɨ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 

 Э˒ˋˍ ˔˖˕ʒЭʠ = Эˆ˃˓ ˔˖˕ʒЭʠ − Эʐ˃ˊ ˔˖˕ʒЭʠ = ʹͻ͸Ͷ − ʹͷͶͶ = ͶʹͲ ʛʑ˕ ∙ ˚.   (2.23) 

 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɢɤɨɜɨɣ ɡɨɧɟ, ɫ ɭɱɟɬɨɦ 14 ɱɚɫɨɜɨɣ ɪɚɛɨɬɵ, ɫɨɫɬɚɜɢɬ 

 ˒ܰˋˍʒЭʠ = Э˒ˋˍ ˔˖˕ʒЭʠଵସ = ସଶ଴ଵସ = ͵Ͳ ʛʑ˕.     (2.24) 

 

Ɋɚɛɨɱɚɹ (ɜɵɬɟɫɧɹɸɳɚɹ) ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
ɫɨɫɬɚɜɢɬ 

 

 ˅ܰы˕.˓˃˄.ʒЭʠ = ˒ܰˋˍʒЭʠ + ʑܰʤʙʒЭʠ = ͵Ͳ + ͳͲ͸ = ͳ͵͸ ʛʑ˕.               (2.25) 

 

ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɛɨɥɟɟ, ɱɟɦ ɜ 2 ɪɚɡɚ. 
 

2.6 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 

 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɟɟ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɚ, ɨɬɧɟɫɟɧɧɨɝɨ ɧɚ ɷɬɭ ɫɬɚɧɰɢɸ 

 ˖ܰ˔˕˒˓ ʒЭʠ = ˓ܰ˃˄ + ˓ܰˈˊ,   (2.26) 

 

ɝɞɟ   ˓ܰ˃˄ – ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ; ˓ܰˈˊ – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ. 
 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ 1 
ɪɚɡ ɜ 4 ɝɨɞɚ. 
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Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ܨ˓  ˈˏ˒˓.ʒЭʠ = ଵ∙𝑁˖˔˕˒˓.ʒЭʠସ ∙ ͳ = ଵ଻ଵସ = Ͷʹ,͹ͷ  ʛʑ˕ ˏˈ˔ˆˑˇ.    (2.27) 

 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ ɩɨɩɟɪɟɱɧɵɦɢ 
ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

ɪеɦܨ 
ɌЭɋ = 𝑁ɭɫɬ

ɌЭɋଶ ∙ ଵଶ + 𝑁ɭɫɬ
ɌЭɋଶ ∙ ͳ = ଻଴ଷଽସ + ଻଴ଷଽଶ = ͷʹ͹ͻ,ʹͷ ʛʑ˕ ˏˈ˔ˆˑˇ.    (2.28) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ ɩɪɢɜɟɞɟɧɵ ɜ ɉɊɂɅɈɀȿɇɂɂ ȿ. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 
2.6. 

 

 

Ɋɢɫɭɧɨɤ 2.6 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 
ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɧɰɢɢ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɨɹɬɫɹ ɜ ɨɫɹɯ Zɜɛ ɢ 
Qɝɷɫ. 

Ɋɚɛɨɱɟɟ ɩɨɥɟ – ɷɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɥɢɧɢɹɦɢ H (Zɧɩɭ, Qɝɷɫ) ɢ 
H (Zɭɦɨ, Qɝɷɫ). ɋɥɟɜɚ ɧɚɧɨɫɢɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ (ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ, ɪɚɜɧɵɣ ܳ˔˃ː.˒ˑ˒.= 450 ɦ3/ɫ), ɫɩɪɚɜɚ – 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ 
ɜɵɞɚɜɚɬɶɫɹ ɫɬɚɧɰɢɟɣ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ ɢ ɜɫɟɯ ɧɚɩɨɪɚɯ, ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ. 
Ʌɢɧɢɹ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ɫɬɪɨɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ 
ɫɟɪɟɞɢɧɵ ɹɧɜɚɪɹ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ 

ʒЭʠሺܳʒЭʠሻܪ  = ܼʑʐ(ܸ̝ ˓˃˄) − ܼʜʐሺܳʜʐሻ − ∆ℎ,  (3.1) 

 

ɝɞɟ  ܼ˅˄(ܸ̝ ˓˃˄) −
 
ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  ܸ̝ ˓˃˄ ɨɬ ɇɉɍ ɞɨ ɍɆɈ . Zː˄ሺQː˄ሻ − ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɜ ɇȻ;    ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ - QʒЭʠ୫i୬ = ͶͷͲ ˏଷ/c, ɢɥɢ ɦɢɧɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɟɠɢɦɨɜ Ƚɗɋ ɜ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ 

 ˖ܰ˔˕.˓˃˔˚ = ݇𝑁 ∙ ʒЭʠܪ ∙ ܳʒЭʠ,  (3.2) 

 

ɝɞɟ ݇𝑁 −ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 

ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 

 QʒЭʠ = ୕ʒЭʠmax√ୌ˓˃˔˚𝑁 ,  (3.3) 

 

ɝɞɟ QʒЭʠ୫a୶ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ Hp (ɪɢɫ. 3.1). 
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Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.1. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 
ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɢɫɭɧɨɤ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ʌɢɧɢɹ ɨɝɪ. ɩɨ 

ɪɚɫɱёɬɧɨɣ Nɭɫɬ 

Ʌɢɧɢɹ ɨɝɪ. ɩɨ 
ɩɪɨɩ. ɫɩɨɫɨɛɧ. 

Ƚɗɋ ܳ, ˏଷ/c 
Zʜʐˎ, ˏ Zʜʐˊ, ˏ ɇɇɉɍ, ɦ ɇɍɆɈ, ɦ HZ ɇȻ, ɦ H, ɦ 

ܳ, ˏଷ/c 
H, ɦ 

ܳ, ˏଷ/c 

0 146 146,0 32,39 25,61 29,42 25,5 777 22,06 901 

178 148,7 148,7 29,70 22,92 26,73 25,07 791 18,50 826 

356 150,4 150,4 27,97 21,19 25,00 24,64 805 0,00 0 
534 151,6 151,6 26,77 19,99 23,79 24,21 819 0,00 0 
712 152,6 152,6 25,84 19,06 22,87 23,78 834 0,00 0 
890 153,4 153,3 25,06 18,28 22,09 23,35 850 0,00 0 
1068 154,0 154,0 24,38 17,60 21,40 22,92 866 0,00 0 
1246 154,6 154,6 23,77 16,99 20,79 22,49 883 0,00 0 
1424 155,2 155,2 23,23 16,45 20,26 22,06 901 0,00 0 
1602 155,6 155,6 22,76 15,98 19,79 21,63 0 0,00 0 
1780 156,1 156,1 22,35 15,57 19,37 0,00 0 0,00 0 
1958 156,5 156,4 21,96 15,18 18,99 0,00 0 0,00 0 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 

ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
– ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ܪ˓ = ʹʹ,Ͳ ˏ; 
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– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͳͺ,ͷ ˏ;– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ =ʹ͹,ʹˏ; 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ௠௔௫ = ͻͲͳ ˏଷ ˔⁄ .  
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

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

2) ɨɬɧɨɲɟɧɢɟ H୫i୬/H୫a୶ = ͳͺ,ͷ/͵Ͳ,Ͳ = Ͳ,͸ʹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 

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

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ  ʞʚ͵Ͳ˃ − ʑ, ПɅ ͵Ͳɛ − В ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ʞʚ͵Ͳ˃ − ʑ ʞʚ͵Ͳ˄ − ʑ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧɵ 

H୫a୶, ɦ 30 30 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ H୫i୬/H୫a୶ 0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

n୍୭′ , ɦɢɧ−ଵ 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ 
ɪɚɫɯɨɞ 

Q୍୭′ , ɥ/ɫ 890 1270 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦ୭ 0,912 0,911 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

Q୍୫a୶′ , ɥ/ɫ 1950 1900 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ı ɩɪɢ Q୍୫a୶′  1 1 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 

Dଵɦ, ɦ 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 8 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɢ 
ɢɫɩɵɬɚɧɢɢ 

tɦ, ℃ 5 21 

 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɭɪɛɢɧɵ ПɅ͵Ͳɛ − В   

ɧɚɦɟɱɚɟɦ ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ݊ூ ௢௣௧′  ɱɟɪɟɡ 
ɨɩɬɢɦɭɦ ɄɉȾ. ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ܳଵ˓′ = ͳ,͵ʹ͹ ˏଷ ˔ ⁄ .  

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ (ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ [1, ɫ.145]). 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 𝜂˕ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 



30 

 

𝜂˕ = ͳ − ሺͳ − 𝜂ˏሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ ∙ √ுˏு˓భబ ∙ √𝜗ː𝜗ˏఱ ],  (3.4) 

 

ɝɞɟ 𝜂ˏ, ,ˏଵܦ ˏܪ − ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܦଵ, ˓ܪ − ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝜗ː, 𝜗ˏ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ݐːɢ ݐˏ (ɩɨ [1, ɫ.145] 𝜗ː = ͳ,͵ ∙ ͳͲହ  ˏଶ ˔ ⁄ , 𝜗ˏ =Ͳ,ͻͺ͹ ∙ ͳͲହ  ˏ૛ ˔ ⁄ ); 

ߝ  − ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɩɨ [1, ɫ.66] ߝ = Ͳ,͹ͷ ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɤȼɬ 

 ˃ܰ∗ = ͻ,ͺͳ ∙ ଵଶܦ ∙ ܳଵ′ ∙ ˓ܪ ∙ ∙,˓ܪ√ 𝜂˕ ∙ 𝜂ˆ,  (3.5) 

 

ɝɞɟ ܳଵ′ − ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
 𝜂ˆ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹  

[1, ɫ.66]). 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ  
 Z∗˃ = 𝑁˖˔˕𝑁∗˃ ,  (3.6) 

 

ɝɞɟ N˖˔˕ = ͳ͹ͳ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z∗˃ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ (ܼ˃). 

ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ 

 ˃ܰ = 𝑁˖˔˕௓˃ .   (3.7) 

 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɫ 

  ݊௖∗ = ௡𝑝′ ∙√∆௣∙ு˓஽భ ,  (3.8) 

 

ɝɞɟ ݊௣′ − ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 
݌∆  = 𝜂ˆ𝜂ˏ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊௖ [1, ɫ.145]. 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ 
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݊ூ௠௔௫′ = ௡೎∙஽భ√ு೘𝑎ೣ∙∆௣ ,  (3.9) 

 ݊ூ˓′ = ௡೎∙஽భ√ு𝑝∙∆௣ ,   (3.10) 

 ݊ூ௠𝑖௡′ = ௡೎∙஽భ√ு೘𝑖೙∙∆௣.   (3.11) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3. 

 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ПɅ͵Ͳɛ − В ܦଵ, ˏ 6 6,3 6,7 7,1 7,5 8 8,5 𝜂˕ 0,944 0,944 0,944 0,945 0,945 0,946 0,946 ˃ܰ∗, ʛʑ˕ 42 47 53 59 66 75 85 ܼ∗˃, ˛˕ 4,0 3,7 3,2 2,9 2,6 2,3 2,0 ܼ˃, ˛˕ 4 4 3 3 3 2 2 ˃ܰ, ʛʑ˕ 42,8 42,8 42,8 57,0 57,0 57,0 85,5 ∆1,04 1,04 1,04 1,04 1,04 1,04 1,04 ݌ ݊௖∗ , ˑ˄ ˏˋː⁄  103,4 98,5 92,7 87,5 82,8 77,6 73,1 ݊˔, ˑ˄ ˏˋː⁄  107,1 100 93,8 88,2 83,3 78,9 73,2 ݊ூ௠௔௫′ , ˑ˄ ˏˋː⁄  121,1 118,7 118,4 117,9 117,6 118,8 117,1 ݊ூ௣′ , ˑ˄ ˏˋː⁄  134,6 132,0 131,6 131,1 130,8 132,1 130,2 ݊ூ௠𝑖௡′ , ˑ˄ ˏˋː⁄  146,8 143,9 143,5 143,0 142,6 144,0 142,0 

 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ ݊ூ௠௔௫′ , ݊ூ௣′ , ݊ூ௠𝑖௡′ . (ɉɊɂɅɈɀȿɇɂȿ ɀ). Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ ݊ூ௣′  

ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ 𝜂˕ ˋ ܳூ′ , ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ 

 ܳூ′ ∙ 𝜂˕ = 𝑁˃∙ଵ଴యଽ,଼ଵ∙஽భమ∙ு𝑝∙√ு𝑝∙𝜂ˆ.  (3.12) 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ  ݊ூ௠௔௫′  

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ 
(3.12) ɜɦɟɫɬɨ ܪ௣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɬɚɛɥɢɰɚ 3.4. 

ɉɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ ɢ ɬɨɱɟɤ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɝɟɧɟɪɚɬɨɪɭ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 3.4.  
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Ɍɚɛɥɢɰɚ 3.4 – Ʉɨɨɪɞɢɧɚɬɵ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ ɢ ɬɨɱɟɤ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 

Ɍɢɩ ɬɭɪɛɢɧɵ ܦଵ, ˏ 
ȼ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ 

ȼ ɬɨɱɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɝɟɧɟɪɚɬɨɪɭ ܽ௢௣ூ , 

ɦɦ ܳூ′ ∙ 𝜂˕ ܳூ′, ˏଷ/˔ 𝜂˕, ˑ. ˈ. ܳூ′ ∙ 𝜂˕ ܳூ′, ˏଷ/˔ η˕, ˑ. ˈ. ʞʚ͵Ͳ˄ − ʑ 8,5 1,205 1,327 0,908 0,877 0,974 0,900 30,5 

 

Ⱦɢɚɦɟɬɪɵ ɪɚɛɨɱɢɯ ɤɨɥɟɫ, ɧɟ ɜɨɲɟɞɲɢɯ ɜ ɬɚɛɥɢɰɭ 3.4 ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟ 
ɛɭɞɟɦ, ɬ.ɤ. ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɬɫɭɬɫɬɜɭɸɬ ɪɚɫɱёɬɧɵɟ 
ɬɨɱɤɢ. 

 

3.2 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 

 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ܪ௠௔௫ = ʹ͹,ʹ ɦ ɢ ܪ௠𝑖௡ = ͳͺ,ͷ ˏ ɩɨ ɮɨɪɦɭɥɟ  

 ܳூ′ = ொ೘𝑖೙௓a∙Dభమ∙√∆୮∙ୌ.   (3.13) 

 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɉɅ30ɛ–ȼ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ, 
ɩɪɢɧɢɦɚɟɦ 1 

 ܳଵ′ = ொ೘𝑖೙௭˃∙஽భమ∙√∆˓∙ு೘𝑎ೣ = ଷ଴ଵ∙଼,ହమ∙√ଵ,଴ସ∙ଶ଻,ଶ = Ͳ,Ͳ͹ͺ ሺˏଷ/˔ሻ,   

 ܳଵ′ = ொ೘𝑖೙௭˃∙஽భమ∙√∆˓∙ு೘𝑖೙ = ଷ଴ଵ∙଼,ହమ∙√ଵ,଴ସ∙ଵ଼,ହ = Ͳ,Ͳͻͷ ሺˏଷ/˔ሻ.  
 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɩɨɤɚɡɚɧɵ ɜ 
ɉɊɂɅɈɀȿɇɂȿ ɀ. 

 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ∇ܼʟ.ʙ. = ܼː˄ሺQː˄ሻ + Hs,  (3.14) 

 

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

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
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–   ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ; 
–   ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣; 

–   ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin  ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ.  
 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 ʜ ˇˑ˒s  =  ͳͲ − ௓ː˄ଽ଴଴ −  s ∙ ʜp −  ∆ ʜ s +  ∆ Z ˘. ˒ˎ,  (3.15) 

 

ɝɞɟ ʑ = ͳͲ ˏ ˅ˑˇ. ˔˕. − ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇ܼː˄ሺܳː˄ሻ − ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; ݇𝜎 = ͳ,Ͳͷ − ͳ,ͳͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ (ɩɪɢɧɢɦɚɟɦ ݇𝜎 = ͳ,ͳ); 𝜎 − ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ∆ܼʤ.ʞʚ − ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ – ɬɭɪɛɢɧ ∆Zʤ.ʞʚ. = Ͳ.  

ɉɪɢɦɟɪ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɢɦ ɞɥɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɨɫɬɚɥɶɧɵɟ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. 

 

3.3.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ࢇ࢓ࡴ𝒙 

 

ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ (ɪɢɫɭɧɨɤ 3.1) ɧɚɯɨɞɢɦ ɬɨɱɤɭ 1, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɡɜɟɫɬɧɨɣ ɜɟɥɢɱɢɧɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ 

 𝑁˃௞𝑁 = ܳ˃ ∙  (3.16)  ,˃ܪ

 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ПɅ͵Ͳ − В − ͺͷͲ 

ɉɨɥɭɱɢɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ 1: ܳ˃ = ͵ͺ͹,ͷ ˏଷ ˔⁄ , ʜ˃ = ʹ͹,͹ ˏ. 
ɉɟɪɟɫɱɢɬɚɟɦ ɷɬɭ ɬɨɱɤɭ ɜ ɤɨɨɪɞɢɧɚɬɵ ݊ூ′  
  ݊ூ′ = ௡˔∙஽భ√∆𝑝∙ு𝑎 = ଻ଷ,ଶ∙଼,ହ√ଵ,଴ସ∙ଶ଻,଻ = ͳͳͷ,ͻ ˑ˄ˏˋː.  (3.17) 

 

ȼ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎 = Ͳ,Ͳͷ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ܼʜʐሺܳ௔ሻ = Ͷ,͸ͺ ˏ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.15) 

ௌܪ  = ͳͲ − Ͷ,͸͹ͻͲͲ − Ͳ,Ͳͷ ∙ ʹ͹,͹ − ͳ,ͷ + Ͳ = +͹,ͳͳ ˏ. 
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3.3.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ࡴ𝒑 

 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɩɪɢ H˓ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ܳூ′ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ. 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ПɅ͵Ͳ − В − ͺͷͲ 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩ.ɩ.3.2.1 

 ݊ூ′ = ௡˔∙஽భ√∆𝑝∙ு𝑎 = ଻ଷ,ଶ∙଼,ହ√ଵ,଴ସ∙ଶସ,ଷ = ͳʹ͵,ͺ ˑ˄/ˏˋː,  
 𝜎 = Ͳ,Ͳ͹;  ܼʜʐሺܳ௔ሻ = ͷ,ͳͳ ˏ,  

ௌܪ  = ͳͲ − ହ,ଵଵଽ଴଴ − Ͳ,Ͳ͹ ∙ ʹͶ,͵ − ͳ,ͷ = +͸,͹ͻ ˏ.  
 

3.3.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ࢓ࡴ𝒊࢔ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɬɤɪɵɬɢɢ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢ ܪ௠𝑖௡ ɢ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹɩɨ ɬɭɪɛɢɧɟ.  ȼ ɞɚɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɪɚɫɯɨɞɚ Qூ′  ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ. 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ПɅ͵Ͳ − В − ͺͷͲ 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩ.ɩ.3.3.1 

 ݊ூ′ = ௡˔∙஽భ√∆𝑝∙ு𝑎 = ଻ଷ,ଶ∙଼,ହ√ଵ,଴ସ∙ଶ଴,ଽ = ͳ͵͵,ͷ ˑ˄/ˏˋː,  
 𝜎 = Ͳ,Ͳͷ;  ܼʜʐሺܳ௔ሻ = Ͷ,͸͵ ˏ,  

ௌܪ  = ͳͲ − ସ,଺ଷଽ଴଴ − Ͳ,Ͳͷ ∙ ʹͲ,ͻ − ͳ,ͷ = +͹,Ͷͷ ˏ.  
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɍɢɩ ɬɭɪɛɢɧɵ ܦଵ, ˏ ܼ௔ , ˛˕ ݊௖, ˑ˄ ˏˋː⁄  ௔ܰ, ʛʑ˕ ܪ௦ଵ, ,௦ଶܪ ˏ ,௦ଷܪ ˏ ˏ ʞʚ͵Ͳ − ʑ 8,5 2 73,2 85,5 +7,11 +6,79 +7,45 
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3.4 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɢ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ 

 

ɉɨ ɞɢɚɦɟɬɪɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ = ͺ,ͷ ˏ ɢ ɧɚɩɨɪɭ ܪ˒˓ˈˇ = ʹ͹,ʹ ˏ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɧɨɦɨɝɪɚɦɦɟ [2, ɫ.144] ɞɥɹ ɬɭɪɛɢɧɵ ПɅ͵Ͳ − В ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ Ɇɇɍ 20/2-40-20-3 ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 20/2 – 

40. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɇɇɍ 20/2-40-20-3 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ –           ȽȺ 20/2 – 40; 

ɜɦɟɫɬɢɦɨɫɬɶ                        20 ɦ3; 

ɱɢɫɥɨ ɫɨɫɭɞɨɜ                     2; 

ɞɚɜɥɟɧɢɟ                              4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2); 

Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ    ɆȺ 20–3; 

ɜɦɟɫɬɢɦɨɫɬɶ ɛɚɤɚ               20 ɦ3; 

ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ           3 ɲɬ.; 
ɇɚɫɨɫ        3ȼ80/40ȽɌ: 
ɱɢɫɥɨ ɫɨɫɭɞɨɜ                  2 ɲɬ; 
ɩɨɞɚɱɚ                              34 ɥ/ɫ; 
ɦɨɳɧɨɫɬɶ                        180 ɤȼɬ; 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ            4Ⱥ280S4: 

ɦɨɳɧɨɫɬɶ                           110 ɤȼɬ;  
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ           1450 ɨɛ/ɦɢɧ; 
ɦɚɫɫɚ                                2,53 ɬ. 
 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [4, ɫɬɪ.104] ɜɵɛɟɪɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ – Ɇɉ – 100 – 4. 

 

3.5 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 = 𝑁𝑎௖௢௦𝜑 = ଼ହ,ହ଴,଼ହ = ͳͲͲ,͸ ʛʑ ∙ ʏ,   (3.17) 

 

ɝɞɟ cosφ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦɵɣ cosφ = Ͳ,ͺͷ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɫɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1450/83-82. ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
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Ɍɚɛɥɢɰɚ 3.6 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ 1450/83-82 
ɗɥɟɦɟɧɬ ɝɟɧɟɪɚɬɨɪɚ ɉɚɪɚɦɟɬɪ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɬɨɪ ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ ℎ˔˕ ሺͳ,͹ ÷ ͳ,ͻሻ݈௔ 1,44 ɦ 

Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ܦ˔˕ ሺͳ,Ͳͷ + Ͳ,ͲͲͳ͹݊˔ሻܦ𝑖 14,56 ɦ 

Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ܦ௔ ܦ𝑖 + ሺͲ,ͷ ÷ Ͳ,ͻሻ 13,1 ɦ 

ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ ȼɵɫɨɬɚ ℎ˅.ˍ. ሺͲ,ͳ ÷ Ͳ,ͳʹሻܦ𝑖 1,36 ɦ 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ 14,56 ˕˔ܦ .ˍ.˅ܦ ɦ 

ɉɨɞɩɹɬɧɢɤ ȼɵɫɨɬɚ ℎ˒ ሺͲ,ͳͷ ÷ Ͳ,ʹሻܦ𝑖 2,2 ɦ 

Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ ܦ˒ ሺͲ,Ͷ ÷ Ͳ,ͷሻܦ𝑖 4,96 ɦ 

ɇɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ ȼɵɫɨɬɚ ℎː.ˍ. ሺͲ,ʹͷ ÷ Ͳ,͵Ͳሻ3,6 ˛ܦ ɦ 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ ܦː.ˍ. ܦ˛ + Ͳ,Ͷ 12,4 ɦ 

ɇɚɞɫɬɪɨɣɤɚ ȼɵɫɨɬɚ ℎ଴ Ͳ,͵ ÷ Ͳ,ͷ 0,40 ɦ 

Ⱦɢɚɦɟɬɪ ݀଴ ሺͲ,ʹ ÷ Ͳ,ʹͷሻܦ𝑖 2,73 ɦ 

Ʉɪɚɬɟɪ Ⱦɢɚɦɟɬɪ ܦˍ˓ ሺͳ,Ͷ ÷ ͳ,ͷሻܦ𝑖 17,36 ɦ 

Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɪɨɯɨɞɚ b Ͳ,Ͷ ÷ Ͳ,ͷ 0,45 ɦ 

 

3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɦɨɳɧɨɫɬɢ ɱɟɬɵɪёɯ ɝɟɧɟɪɚɬɨɪɨɜ ɋȼ 1450/83-82 

 ̟ܲ ˔˕ = ݊ீ ∙ ܲீ = ʹ ∙ ͺͷ,ͷ = ͳ͹ͳ,Ͳ ʛʑ˕.  (3.18) 

 

ɝɞɟ    ݊ீ = ʹ - ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɚɬɨɪɨɜ;            ܲீ = ͺͷ,ͷ Ɇȼɬ - ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɥɢɧɢɣ 

 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ 
ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ. ɇɚ ɜɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɜɥɢɹɸɬ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ: 

 ɜɟɥɢɱɢɧɚ, ɜɢɞ, ɯɚɪɚɤɬɟɪ, ɪɚɡɦɟɳɟɧɢɹ ɢ ɞɢɧɚɦɢɤɚ ɪɨɫɬɚ ɧɚɝɪɭɡɨɤ; 
 ɤɚɬɟɝɨɪɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
 ɪɨɥɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɟɥɢɱɢɧɚ ɫɢɫɬɟɦɧɨɝɨ 

ɪɟɡɟɪɜɚ, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɧɭɬɪɢɫɢɫɬɟɦɧɵɯ ɢ ɦɟɠɫɢɫɬɟɦɧɵɯ ɫɜɹɡɟɣ; 
 ɫɯɟɦɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɥɟɝɚɸɳɢɯ ɫɟɬɟɣ; 
 ɭɪɨɜɟɧɶ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɬ.ɞ. 
ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɪɚɣɨɧɟ ɩɟɪɟɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 

ɧɚɩɪɹɠɟɧɢɢ 110 - 500 ɤȼ . 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɪɹɠɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɞɚɱɚ ɗɗ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɩɨ ɮɨɪɦɭɥɟ Ɂɚɥɥɟɫɤɨɝɨ Ⱥ.Ɇ., 
ɩɪɢɦɟɧɹɟɦɚɹ ɩɪɢ ɭɫɥɨɜɢɢ P>60Ɇȼɬ ɢ L<100 ɤɦ 

 Uɧɨɦ = √PሺͲ,ͳ + Ͳ,Ͳͳͷ√Lሻ = √ͳ͹ͳ ∙ ሺͲ,ͳ + Ͳ,Ͳͳͷ√ͶͲሻ = ͳͺʹ,͸ ɤȼ.   (4.1) 

 

ɝɞɟ  Ɋ - ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɥɢɧɢɢ; 
L-ɞɥɢɧɧɚ ɥɢɧɢɢ.  
ȼɵɞɚɱɚ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ 

ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – Ɉɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ 

ɦɨɳɧɨɫɬɶ 
ܷːˑˏ ܿݏ݋𝜑ːˑˏ ܷːˑˏ ݈ ܵ˄ ܵˍ.ˊ. 

ɲɬ×Ɇȼɬ ɤȼ ɨ.ɟ. ɤȼ ɤɦ ɆȼȺ ɆȼȺ 

2×85,5 13,8 0,9 220 40 125 200 

 

1. ௠ܶ௔௫ = ͸ͲͲͲ ˚˃˔ ˆˑˇ⁄ . 

2. ɉɨɬɪɟɛɢɬɟɥɢ ɨɬɧɨɫɹɬɫɹ ɤ I ɢ II ɤɚɬɟɝɨɪɢɹɦ. 
3. Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ̝ܲ ː = Ͳ,Ͳͳ̟ܲ ˔˕.ʒЭʠ. 

4. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ܿݏ݋ 𝜑˔ː = ݏ݋ܿ 𝜑ːˑˏ.. 
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4.2 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɥɢɧɢɣ Ɋɍ ȼɇ ɢ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ቀ୔ˆ−୔˔ːୡ୭sφˆ ቁ,  (4.1) 

 S∑ = ʹ ∙ (ͺͷ,ͷ − ͺͷ,ͷ ∙ Ͳ,ͲͳͲ,ͻ ) = ͳͺͺ,ͳ ʛʑ ∙ ʏ. 
 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳͷͲ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺͷ;    

 

ɝɞɟ  Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɪɚɜɧɵɦ 1, ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 330 ɤȼ ɢ ɜɵɲɟ, 1,2 ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 
220 ɤȼ, 1,4 ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ. [1]; ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ. 

 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ 

 nˎ = ୗ˖˔˕−ௌ˔ːሺʙ∙୔ː˃˕./ୡ୭sφ˔ሻ = ሺଵଽ଴−ଶሻሺଵ,ଶ∙ଵହ଴/଴,଼ହሻ = ͳ ɲɬ.  (4.2) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ͳ + ͳ = ʹ. 

 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଵ଼଼,ଵ ଶ∙√ଷ∙ଶଶ଴ = Ͳ,ʹͶ͹ ˍʏ.  (4.3) 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ 

 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ʹͶ͹ = ʹͷͻ,͵ ʏ,  (4.4) 

 

ɝɞɟ  αi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ 

 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵ଼଼,ଵ ଵ∙√ଷ∙ଶଶ଴ = Ͳ,ͶͻͶ ˍʏ.  (4.5) 
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Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 

 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 

ɮɚɡɟ 
r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,118 0,435 2,604·10-4 

 

4.3 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 

ȼ ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ:  

 ɨɞɢɧɨɱɧɵɣ ɛɥɨɤ (ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ);  
 ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ (ɧɟɫɤɨɥɶɤɨ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ 

ɨɞɧɨɦɭ ɨɛɳɟɦɭ ɩɨɜɵɲɚɸɳɟɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɤ ɨɞɧɨɣ ɝɪɭɩɩɟ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ);  

 ɨɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ (ɧɟɫɤɨɥɶɤɨ ɨɞɢɧɨɱɧɵɯ ɢɥɢ ɭɤɪɭɩɧɟɧɧɵɯ 
ɛɥɨɤɨɜ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɛɟɡ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ).  

Ⱦɥɹ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ 
ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɢ ɨɛɴɟɞɢɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ.   
 

4.4 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ 

 

4.4.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ – 1450/83-82 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3.  

 

Ɍɚɛɥɢɰɚ 4.3 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ - 1450/83-82 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 

Ɇȼ·Ⱥ               Ɇȼɬ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x"ୢ  x′ୢ  xୢ 

95 85,5 13,8 0,9 0,976 0,17 0,25 0,50 

 

4.4.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
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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 S˓˃˔˚ = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭sφʒ = ଼ହ,ହ−଼ହ,ହ∙଴,଴ଵ଴,ଽ = ͻͶ,Ͳͷ ʛʑ ∙ ʏ ,  (4.6) 

 

ɝɞɟ  P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-125000/220-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.4. 

 

Ɍɚɛɥɢɰɚ 4.4 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1 ܵːˑˏ, ɆВА 
ܷʜ, кВ ˍܷ, % ∆̱ܲ , кВɬ ∆ܲ̆ ˘, кВɬ ̆ܫ ,% ܷʑʜ ܷʜʜ 

125 242 13,8 11,0 380 90 0,55 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤʡ୫a୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ଺଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ͶʹͶͲ ˚/ˆˑˇ, (4.7) 

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 

 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ ,  (4.8) 

 

ɝɞɟ   Ɋ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,053 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ– ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳͷ͵ ∙ ͸Ͳ = ͺ͹ʹ͹ ˚. 
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 

 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹ͹ = ͹ͺͷ,Ͷ͵ ʛʑ˕ ∙ ˚,  (4.9) 

 

ɝɞɟ  nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 
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∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,ଷ଼ଵ ∙ ቀଽସ,଴ହଵଶହ ቁଶ ∙ ͶʹͶͲ = ͻͳʹ,ͳͳ ʛʑ˕ ∙ ˚,  (4.10) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 ʗ˒ˑ˕ = ሺ∆W˘˘ + ∆Wːሻ ∙ T௠௔௫ ∙ γ଴,  (4.11) 

 

ɝɞɟ  ߛ଴ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ˍʑ˕ ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 ʗ˒ˑ˕ = ሺ͹ͺͷ,Ͷ͵ + ͻͳʹ,ͳͳሻ ∙ ͸ͲͲͲ ∙ Ͳ,ͷͺ = ͷͻͲ͹,ͶͶ ˕ы˔. ˓˖˄/ˆˑˇ 

 

Ⱦɥɹ ɞɜɭɯ ɛɥɨɤɨɜ 

 ʗ˒ˑ˕ଶଶଶ଴ =  ʹ ∙ ͷͻͲ͹,ͶͶ = ͳͳͺͳͶ,ͺͺ ˕ы˔. ˓˖˄/ˆˑˇ. 
 

4.4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 
ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ S˔˕ 

 S˔.ː. = Ͳ,Ͳͳ ∙ S˔˕ = Ͳ,Ͳͳ ∙ ͳͻͲ = ͳͻͲͲ ˍʑ ∙ ʏ.  (4.12) 

 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒ S˔.ː., 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ (ȿɤɚɬɟɪɢɧɛɭɪɝ) – ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» 

ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-2500/15 ɍɁ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/15 ɍɁ Sːˑˏ, ɤȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

2500 13,8 0,4 6 21 3,8 

 

ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ 
ɢɡɨɥɹɰɢɟɣ.  

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɢ 
ȽȺɗɋ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. [2] 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɤɨɦɩɚɧɢɹ ɌɊȺɇɋɂɇɀɂɇɂɊɂɇȽ» 
(ȿɤɚɬɟɪɢɧɛɭɪɝ) ɜɵɛɢɪɚɟɬɫɹ 1 ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɋ-2000/35, ɫɬɨɢɦɨɫɬɶɸ 2000 
ɬɵɫ.ɪɭɛ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 

 

Ɍɚɛɥɢɰɚ 4.6 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ-2000/35 Sːˑˏ, ɤȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

2000 35 0,4 8 17 3,9 

 

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 1 ɤɚɬɟɝɨɪɢɢ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɫɨɛɨɣ 
ɝɪɭɩɩɵ, ɬɚɤɢɯ ɤɚɤ: ɝɪɭɡɨɩɨɞɴёɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɩɪɢɜɨɞɵ ɭɩɪɚɜɥɟɧɢɹ 
ɡɚɬɜɨɪɚɦɢ ȽɌɋ, ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɛɵɫɬɪɨɩɚɞɚɸɳɢɯ ɡɚɬɜɨɪɨɜ ɢ ɞɪ. 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɚɜɬɨɧɨɦɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ (ɞɢɡɟɥɶ ɝɟɧɟɪɚɬɨɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ - ȾȽɍ); 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [8]: «…ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». ɇɚ 
ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 

– ɨɬ ɩɨɞɫɬɚɧɰɢɢ Ȼɭɪɥɭɤ 35 ɤȼ; 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
ȼɵɛɢɪɚɟɦ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɉɋɆ-ADM-2000 ɦɨɳɧɨɫɬɶɸ 

2036 ɤȼɬ. ɇɚɩɪɹɠɟɧɢɟ 400 ȼ. 
 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = ݐ ∙ ʙʝʟʢ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː., (4.13) 

 

ɝɞɟ  ʙʡ–ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ʙʡ˔.ː.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʝʟʢ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m- ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ 

 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.13) 
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ʙଵ = ʹ ∙ ʹ͵ + ʹ ∙ Ͷ͵,ʹ + ʹ ∙ ͳ,͵ͷ = ͳ͵ͷ,ͳ ˏˎː. ˓˖˄.  
 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ  ɩɨ ɮɨɪɦɭɥɟ  
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,  (4.14) 

 

ɝɞɟ  ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  
 ʖଵ = Ͳ,ͳͷ ∙ ͳ͵ͷ,ͳ + ͳͳ,ͺͳͷ = ͵ʹ,ͳ ˏˎː. ˓˖˄. 

 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. [2]  

Ⱦɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɪɚɡɥɢɱɚɸɬɫɹ ɛɨɥɶɲɟ ɱɟɦ ɧɚ 
5%, ɢɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɚɪɢɚɧɬ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɟɟ. 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. [2]  
ȼ ɤɚɱɟɫɬɜɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 
ɛɥɨɤɚɦ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ: 4 (2 ȼɅɗɉ 220 ɤȼ, 2 ɛɥɨɤɚ). ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ. ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ɈɊɍ 220 ɤȼ 
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4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin3 

  

4.6.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ 

 𝑥ʒ = 𝑥ௗ′′ ∙ ௎ ːˑˏమௌ ːˑˏ = Ͳ,ͳ͹ ∙ ଵଷ.଼మଽହ  = Ͳ,͵Ͷͳ ʝˏ, (4.15) 

 𝑥ʒ = 𝑥ௗ′′ ∙ ௌ˄ௌ ːˑˏ = Ͳ,ͳ͹ ∙ ଵଶହଽହ  = Ͳ,ʹʹͶ ʝˏ,  (4.16) 

 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ 

ʒܧ  = "∗ܧ ∙ ܷ˄ = ͳ ∙ ͳ͵,ͺ = ͳ͵,ͺ ˍʑ.  (4.17) 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 𝑥ʡ = ௎ʙ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙ଵଶହ = ͷͳ,ͷ͵ ʝˏ, (4.18) 

 𝑥ʡ = ௎ʙ%∙ௌ˄ଵ଴଴∙ௌːˑˏ = ଵଵ∙ଵଶହଵ଴଴∙ଵଶହ = Ͳ,ͳͳ ʝˏ.  (4.19) 

 

ɋɢɫɬɟɦɚ 

 xʠ = ୙ ːˑˏమୗ ˍˊ = ଶସଶమଶ଴଴ = ʹͻʹ,ͺʹ ʝˏ,   (4.20) 

 xʠ = ௌ˄ୗ ˍˊ = ଵଶହଶ଴଴ = Ͳ,͸ʹͷ ʝˏ.  (4.21) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 

 𝑥ʚ = ௫బ,˖ˇ∙௟௡ = ଴,ସଷହ∙ସ଴ହ = ͵,Ͷͺ ʝˏ.  (4.22) 

  

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ.  (4.23) 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
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݇ʡ = ௎ʜʜ௎ʑʜ = ଵଷ,଼ଶସଶ = Ͳ,Ͳͷ͹.   (4.24) 

      

Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ 

ʒݎ  = ௫ʒହ଴ = ଴.ଷସଵହ଴  = Ͳ,ͲͲ͸ͺ ʝˏ, (4.25) 

 

ɋɢɫɬɟɦɚ 

 rʠ = ୶ʠହ଴ = ଶଽଶ,଼ଶହ଴ = ͷ,ͺͷ ʝˏ.      (4.26) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 

ʚݎ  = ௥బ,˖ˇ∙௟௡ = ଴.ଵଵ଼∙ସ଴ଶ = ʹ,͵͸ ʝˏ.  (4.27) 

 

Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ʡݎ   = ∆௉ೖଶ ∙ ௎మ˄ௌːˑˏమ = ଴.ଷ଼଴ଶ ∙ ଶଷ଴మଵଶହమ = Ͳ,͸Ͷ ʝˏ. (4.28) 

ʡݎ  = ∆௉ೖଶ ∙ ௌ˄ௌːˑˏమ = ଴.ଷ଼଴ଶ ∙ ଵଶହଵଶହమ = Ͳ,ͲͲͳͷʹ ʝˏ.  (4.29) 

 

ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɟɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 ʡ˃ = ˘ˆ𝜔∗௥೟ = ଴,ଷସଵଷଵସ∗଴,଴଴ଵହଶ = Ͳ,͹ͳͶ˔. (4.30) 

 

4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin3 

 

ɇɚ ɪɢɫɭɧɤɚ 4.2, 4.3 ɢ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RastrWin3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 
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Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 

 4.6.3 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɢ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin3 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.5, 4.6, 4.7 ɢ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 4.7. 

 

 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 
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Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 

 

Ɍɚɛɥɢɰɚ 4.7 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
Ɍɢɩ ɄɁ ȼɟɥɢɱɢɧɚ, ɤȺ 

1ɮ ɧɚ ɋɒ 0,84 

3ɮ ɧɚ ɋɒ 1,68 

3ɮ 28,2 

 

4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 

 

ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 
ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ 
ɩɪɨɜɨɞɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 

ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ 
ɞɨɥɠɧɵ:  

1)  ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2)  ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3)  ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ 
ɦɚɫɫɨɣ ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ 
ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ; 

4) ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1, Ƚ2 13,8 ɤȼ 

ʒ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ʒ,ɧɨɦܫ = ͳ,Ͳͷ ⋅ ܵʒ,ɧɨɦ√͵ ⋅ ܷʒ,ɧɨɦ
= ͳ,Ͳͷ ⋅ ͻͷ√͵ ⋅ ͳ͵,ͺ = Ͷͳ͹͵ Ⱥ. 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220 

Ɍଵ−Ɍଶ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ܵʡ,ɧɨɦ√͵ ⋅ ܷɌ,ɧɨɦ
= ͳ,Ͳͷ ⋅ ͳʹͷ√͵ ⋅ ʹͶʹ = ͵ͳ͵ Ⱥ. 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ 
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ʚଵ,ʚଶ,ɪɚɛ.ɦɚɯܫ = ܵɪɚɛ.ɦɚɯ√͵ ⋅ ݊ௐ ⋅ ܷɧɨɦ
= ܵʒଵ,ʒଶ√͵ ⋅ ݊ௐ ⋅ ܷɧɨɦ

= ʹ ⋅ ͻͷ√͵ ⋅ ʹ ⋅ ʹʹͲ = ʹͶͻ Ⱥ, 
ʚଵ,ʚଶ,ɪɚɛ.ɭɬɠܫ  = ܵʒଵ,ʒଶ√͵ ⋅ ሺ݊ௐ − ͳሻ ⋅ ܷɧɨɦ

= ʹ ∗ ͻͷ√͵ ⋅ ͳ ⋅ ʹʹͲ = Ͷͻͻ Ⱥ. 
 

4.7.1 ȼɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɝɟɧɟɪɚɬɨɪɚ 

 

ȼɵɤɥɸɱɚɬɟɥɶ 

 

ɗɥɟɝɚɡɨɜɵɟ ɛɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ 
ɬɨɤɚ ɢ ɚɜɬɨɧɨɦɧɵɦɢ ɩɪɢɜɨɞɚɦɢ ȼȽȻɍ-220. Ɍɨɤ ɨɬɤɥɸɱɟɧɢɹ 40 ɤȺ. 
ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ».  
ɉɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ 

ȼ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 
ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ 

ɫɨɝɥɚɫɨɜɚɧɵ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ 

ɜɵɤɥɸɱɚɬɟɥɹ ɡɚɜɨɞɨɦ 
ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɩɪɨɜɟɪɤɢ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Iɪɚɛmax = 249 Ⱥ Iɧɨɦ = 2000 Ⱥ 

Iɩɨ = 2,51 ɤȺ Iɨɬɤɥ.ɧɨɦ. = 40 ɤȺ 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ 

 𝑖˖ʠ̌ʧ = ௡ʠʧܫʹ√ ቆͳ + ݁ −బ,బభ𝑇𝑎∑ ቇ = √ʹ ∙ ʹ,ͷͳ (ͳ + ݁−బ,బభబ,బయళ ) = ͸,ʹ͸ ˍʏ, 

 

ɝɞɟ  
ɋШ
ɩI  -ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɱɟɪɟɡ ɜɵɤɥɸɱɚɬɟɥɶ Ɋɍ. 

 

037,0Ta  c ɩɪɢ 045,0CTa ɫ. 

 𝑖˖ʠ̌ʧ <  ,ʞʟ.ʠʙʑܫ

 

6,26 ɤȺ < 102 ɤȺ. 
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ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 
Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ 

˚˔˃˓ ʙܤ  = ˎˍ˕ˑݐ௡ଶሺܫ + ʟʖሻݐ = ʹ,ͷͳଶ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ = Ͳ,͹ ˍʏଶ˔. 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱɚɬɟɥɹ 

ˏʙ ːˑܤ  = ܫ̞ ˈ˓ˏଶ ሺ்ݐሻ = ͶͲଶሺ͵ሻ = ͶͺͲͲ ˍʏଶ˔,  
˚˔˃˓ ʙܤ  <   ,ˏʙ ːˑܤ
 Ͳ,͹ ˍʏଶ˔ < ͶͺͲͲ ˍʏଶ˔.  
 

ɉɪɨɜɟɪɤɚ ɧɚ ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 

 IaĲ = Iɩɨɟ−Ĳ/୘a = ʹ,ͷͳ ∙ e− బ,బయబ,బయళ = ͳ,ͳʹ, 

 Iɭ = ୍aĲ୍ɩɨ
∙ ͳͲͲ% = ଵ,ଵଶଶ,ହଵ ∙ ͳͲͲ = ͶͶ,͸ʹ % < Ͷͷ %. 

 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

 

ɋɟɪɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɊȾ-220 ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɚ ɞɥɹ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɪɨɫɫɢɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ, ȽɈɋɌ Ɋ 52726-2007, ɚ ɬɚɤɠɟ ɩɨɥɧɨɫɬɶɸ ɚɞɚɩɬɢɪɨɜɚɧɵ 
ɤ ɪɨɫɫɢɣɫɤɢɦ ɭɫɥɨɜɢɹɦ. 

Ⱦɜɭɯɤɨɥɨɧɤɨɜɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɊȾ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ.  

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ».  
ɉɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ Ⱦɜɭɯɤɨɥɨɧɤɨɜɵɟ 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɊȾ-220 

 ɝɨɪɢɡɨɧɬɚɥɶɧɨ-

ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ 

Iɪɚɛ max = 249 Ⱥ Iɧɨɦ = 1250 Ⱥ 

Iɩɨ = 2,51 ɤȺ Iɬɟɪɦ.ɫɬ. = 31,5 ɤȺ 

Iɞɢɧ.ɫɬ. = 80 ɤȺ  

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 
 

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽȺ-220. 

ɉɪɢɦɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɝɚɡɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɌȽɎɆ-220. Ɋɟɡɭɥɶɬɚɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.10. 
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 Ɍɚɛɥɢɰɚ 4.10 – ɋɪɚɜɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɌȽɎɆ-220 ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɫɢɫɬɟɦɵ  

ɉɚɪɚɦɟɬɪ 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ  

ɩɚɪɚɦɟɬɪɚ 
Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ 

Uɫɟɬɢ.ɧɨɦ<Uɧɨɦ Uɫɟɬɢ. ɧɨɦ=220 ɤȼ Uɧɨɦ=220 ɤȼ 

Iɪɚɛ. ɦɚɯ<Iɧɨɦ Iɪɚɛ. ɦɚɯ=249 A Iɧɨɦ=1000 A 𝑖˖ ൑ √ʹ ⋅ ݇˖ˇ ⋅  ଵːˑˏ iɭɞ=2,51 ɤȺ iɩɪ.ɫɤɜ.=125 ɤȺܫ

 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

ȼ ɰɟɩɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɢɧɯɪɨɧɢɡɚɬɨɪ. ɉɪɢɧɢɦɚɟɦ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɮɢɪɦɵ ɈɈɈ 
«Ⱥɋɍ-ȼɗɂ» ɝ. Ɇɨɫɤɜɚ. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ 
ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɛɭɞɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɁȺȼɈȾ ɄɈɇȼȿɊɌɈɊ ɢ «ȼɇɂɂɊ 
ȽɢɞɪɨɗɥɟɤɬɪɨȺɜɬɨɦɚɬɢɤɚ» ɝ. Ɇɨɫɤɜɚ. 

Ȼɥɨɤ ɫɟɪɜɚɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ ɷɥɟɤɬɪɨɧɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ ɜɫɟɯ ɫɟɬɟɜɵɯ ɦɨɞɭɥɟɣ 
ɢ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫɢɫɬɟɦɵ ɆɋȺ. 
Ȼɥɨɤ ɫɟɪɜɟɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ ɢ ɩɟɪɟɞɚɱɭ ɜ Ⱥɋɍ Ɍɉ ɩɨ 
ɢɧɬɟɪɮɟɣɫɭ RS-485 ɢ ɩɪɨɬɨɤɨɥɭ Modbus RTU ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ 
ɫɟɬɟɜɵɯ ɦɨɞɭɥɟɣ, ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɩɨɦɟɳɟɧɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɦɧɨɝɨɟ 
ɞɪɭɝɨɟ. 

Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɧɞɢɤɚɰɢɢ (Ȼɍɂ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɧɞɢɤɚɰɢɢ 
ɢɧɮɨɪɦɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɫɢɫɬɟɦɵ ɆɋȺ. Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɢɧɞɢɤɚɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɱɟɬɵɪёɯ ɫɬɪɨɱɧɵɣ 
ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ ɢ ɱɟɬɵɪёɯɤɧɨɩɨɱɧɭɸ ɩɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ. 
Ʉɧɨɩɤɚɦɢ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɜɨɞ ɢ ɢɡɦɟɧɟɧɢɟ ɭɫɬɚɜɨɤ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɫɨɛɵɬɢɹ. 

ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɂɁɈɇ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɳɢɬɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ, ɤɚɤ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɬɚɤ ɢ ɜ ɫɨɫɬɚɜɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ. 

Ɂɚɳɢɬɭ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜɵɩɨɥɧɹɟɦ Ɉɉɇ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ Ɉɉɇ ɹɜɥɹɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ȼȽȽ-10-63/4000 ɍ1. ȼ ɈɊɍ 220 ɤȼ, ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɢ ȼɅɗɉ 
ɩɪɢɦɟɦ ɤ ɭɫɬɚɧɨɜɤɟ Ɉɉɇ ɬɢɩɚ Ɉɉɇ–ɉ–220 ɍɏɅ1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «Ɂɚɜɨɞ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ» (ɁȺɈ «ɁɗɌɈ»), ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɭɫɥɨɜɢɸ ɜɵɛɨɪɚ Ɉɉɇ ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
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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. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

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

ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ – 1450/83-82: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 
ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ. 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-125000/220-ɍ1: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
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 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ ɌɋɁ-2500/15-ɍɁ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

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

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

  

5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

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

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:  ܫʜʝʛ = ͵ͷ͹͹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:  𝜂ʡʡ = ͶͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,  (5.1)ܫ

 

ɝɞɟ  ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;   𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,  (5.2)ܫ
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ɝɞɟ  ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ 

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,  (5.3)ܫ

 

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

ʛʏʙʠܫ  = ா′̂′௫೏′′ ∙ ʜܫ = ଵ଴,ଵ଻ ∙ ͵ͷ͹͹ = ʹͳͲͶͳ ʏ.  (5.4)  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.2) 

ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹͳͲͶͳ = ʹͳͲͶ ʏ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ ,  (5.5) 

ʡܭ  > ʹͳͲͶ ∙ ʹʹͳͲͶͳ , 
ʡܭ  > Ͳ,ʹ,  
 

ɝɞɟ  ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.  (5.6) 
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4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.  (5.7) 

 

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

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

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

 

5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 

 

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

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

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 
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ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠʑʒ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ȼȽȽ-10. 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ,  (5.8) 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ,   (5.9) 

 

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

 ܷ଴ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ,  (5.10) 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ 

஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,ʹͳͷ ∙ ͳͲ−଺ = ͻ,ͳͳ ʏ.   (5.11) 
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ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ  

 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,ʹͳͷ = ͳ͹ͳ,ʹ ʑ. 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ 

 ܷʠʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,   (5.12) 

 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳ͹ͳ,ʹଵଷ,଼√ଷ∙బ,భయ
, 

 ܷʠʟ ൒ ͵,Ͷ, 

 

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

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ  ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ 
ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-

ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 

ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ 

 ʤ = ଵʙʡ+ଶ = ଵଷ,ଵ = ͵ʹ,ʹͷ%.   (5.13) 

 

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

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
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5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ 

 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.   (5.14) 

 

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

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

 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.  (5.15) 

 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ

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

 

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

 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ 

ଶ∗ܫ  = ூమூʜ,  (5.16) 

 

ɝɞɟ  ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 

ʓʝʞݐ  = ஺ூ∗మమ ,    (5.17) 

 

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

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; 
ଶʠʗʒʜܫ   = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͵ͷ͹͹ = ʹͷͲ,͵ͻ ʏ.    (5.18) 

 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ 

ଶ∗ܫ  = √ʏ௧ = √ ଷ଴଺଴଴ = Ͳ,ʹʹ.  (5.19) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ 

ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଶଶଵ,ଶ = Ͳ,ͳͺ,  (5.20) 

 

ɝɞɟ  ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳͺ ∙ ʜܫ = Ͳ,ͺ͸ ʏ.  (5.21) 

 

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

ʓʝʞݐ  = ʏூ∗మʞʢʠʙమ = ଷ଴଴,ଵ଼మ ≈ ͻʹ͸ ˔.  (5.22) 

 

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

ʠʟݐ  = ଷ଴ሺூ∗మሻమ,   (5.23) 

 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  .ʠʟݐ
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 187 333 750 

 

ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

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

ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
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2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 
ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 

3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 
ɡɚɳɢɬɚɦɢ BJI. 

ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ 

∗.ଶʠ.ʖܫ  ൑ ூʛʗʜమ௄ʦ = ଵଵ,ଷ∙(௫೏∗′′ +௫ʒ∗+ଶ∙௫ʡ∗) = ଵଵ,ଷ∙ሺ଺ଵ,ହ+ଽଶ,ଷ+ଶ∙଴,଴଴଴଼଼ሻ = Ͳ,ͲͲͷ ˑ. ˈ.,   (5.24) 

 

ɝɞɟ 𝑥ௗ∗′′ = 𝑥ௗ′′ ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,ʹ ቀଶସଶଵଷ,଼ቁଶ = ͸ͳ,ͷ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 𝑥ʒ∗ = 𝑥ʒ ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,͵ ቀଵଶଵଵ଴,ହቁଶ = ͻʹ,͵ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ;   𝑥ʡ∗ = ௎ʙ%ଵ଴଴ ∙ ௌʐௌːˑˏ = ଴,ଵଵଵ଴଴ ∙ ଵ଴଴ଵଶହ = Ͳ,ͲͲͲͺͺ  - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

∗.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ܷʑʜܷʜʜ = Ͳ,ͲͲͷ ∙ ʹ ∙ ʹͶʹͳ͵,ͺ = Ͳ,ͳ͹ͷ ˑ. ˈ. 
 

ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
∗.ଶʠ.ʖܫ  ൑ ூʛʗʜమ௄ʦ = ଵଵ,ଶ∙(௫೏∗′′ +௫ʒ∗+ଶ∙௫ʡ∗+ଶ௫∗ˎ) = ଵଵ,ଶ∙ሺ଺ଵ,ହ+ଽଶ,ଷ+ଶ∙଴,଴଴଴଼଼+ଶ∙଴.଴଴଻ሻ =  = Ͳ,ͲͲͷ ˑ. ˈ.,      

 

ɝɞɟ  𝑥∗ˎ = ௌ˄.௎˄.మ ∙ 𝑥ˎ = ଵ଴଴ ଶସଶమ ∙ Ͷ,Ͳʹ = Ͳ,ͲͲ͹. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ௎ʑʜ௎ʜʜ = Ͳ,ͲͲͷ ∙ ʹ ∙ ଶସଶଵଷ,଼ = Ͳ,ͳ͹ ˑ. ˈ.  
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ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 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. 

 

5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺࡵ૚ሻ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,   (5.25)ܫ

 

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

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ  ܫଵʞʢʠʙ = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ.  (5.26)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5. 
 

Ɍɚɛɥɢɰɚ 5.5 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 1 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

 

Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 

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

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

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ  

ଵʝʡʠܫ  = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ ∙  ʜʝʛ,  (5.27)ܫ

 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙భయఴబబభబబ = ͸͸ ʑ.   (5.28) 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺࢆ૚ <ሻ, ሺࢆ૛ <ሻ 

 

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

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 220 ɤȼ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ 
– ɩ/ɫɬ Ʉɪɚɫɧɵɣ əɪ 

 ܼଵ ൑ Ͳ,ͺ ∙ ሺܼʡ + ௓భʚ′௄ʡ ሻ = Ͳ,ͺ ∙ ሺ͸Ͷ,Ͷ + ହ,ଶହ ሻ = ͷʹ,͵ͷ ʝˏ,  (5.29) 

 

ɝɞɟ  ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 

 ܼʡ = ଴,ଵଵ∙ଶସଶଵ଴଴ ଶ = ͸Ͷ,Ͷ ʝˏ.  
 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଽହଵଶହ + ଴,ହ଼ ∙ ଽହଶସଶమ ∙ ͷ,ʹ = Ͳ,Ͳ͸ͺ,  (5.30) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͸ͺ ∙ ʹ,ͲͲ = Ͳ,ͳͶ ʝˏ,  (5.31) 

 

ɝɞɟ  ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ.଼మଽହ = ʹ,ͲͲ. 
 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ 

 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͶ ∙ రబబబఱభయఴబబభబబ = Ͳ,ͺͳ ʝˏ.  
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,ͺͳ ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ,଼∙ଵ଴య√ଷ∙ଷହ଻଻ = ʹ,ʹ͵ ʝˏ,  
ɝɞɟ   ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = మ∙వఴఱలభఱ −଴,ଽହ଴,ହ଴ = Ͷ,ͷ ʏ,  (5.32) 

 

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

ɉɪɢɧɢɦɚɟɦ ܫʣ = ʹ,ͷ ʏ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ 

 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. 𝜑 ʜʏʒʟ.ʣݏ݋ܿ (5.33)  ,.ˈ = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,ଽ଴,ଽହ∙ଶ,ହ = Ͳ,͵ͺ,  (5.34) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸͹,͹°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼூூ ˑ.ˈ. = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵Ͷ ˑ. ˈ.,    (5.35) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵Ͷ ∙ ଵଷ.଼మଽହ = Ͳ,͸ͺ ʝˏ.  (5.36) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ 

 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଺଼∙ସ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͵,ͻ ʝˏ,  (5.37) 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͵,ͻ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ͳ ʝˏ, ܼ஼ʛଶ = Ͳ,Ͷ͹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

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

ɫɟɤɰɢɨɧɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ  8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 
ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɉɊɂɅɈɀȿɇɂȿ Ʉ. 

 

5.2.6 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ  

 

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

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

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.   (5.38)ܫ
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ. (5.39)ܫ

 

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

Ɍɚɛɥɢɰɚ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

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

.௉ ʞʢʠʙܫ  = ଶ,ଷହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.  (5.40)ܫ
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ   ɝɢɞɪɨɭɡɥɚ,   ɜɵɛɨɪ    ɬɢɩɚ  ɢ   ɪɚɫɱёɬ   ɨɫɧɨɜɧɵɯ  
ɫɨɨɪɭɠɟɧɢɣ 

 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 171 Ɇȼɬ, ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɧɚɩɨɪ ɫɨɫɬɚɜɥɹɟɬ 27,2  ɦ. ɉɨɥɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 4,07  ɤɦ3. Ɉɫɧɨɜɚɧɢɟ 
ɧɟɫɤɚɥɶɧɨɟ, ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɟ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ 
ɨɫɧɨɜɚɧɢɹ ɤɥɚɫɫ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɞɨɥɠɟɧ ɛɵɬɶ II, ɚ ɩɨ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ (ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ) ɞɚɧɧɨɣ ɩɥɨɬɢɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ I ɤɥɚɫɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ 
ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɩɪɢɧɢɦɚɟɦ ɩɨ I ɤɥɚɫɫɭ [18]. Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɫɬɜɨɪɚ 
Ɉɤɬɹɛɪɶɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɊɂɅɈɀȿɇɂɂ Ʌ. 

ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɤɥɸɱɟɧɨ: 
- ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
- ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; 
- ɪɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ; 
- ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ;  
- ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ; 
- ɫɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ. 

 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 ∇ʒʐʞ = ∇ʜʞʢ + ℎ௦,  (6.1) 

 

ɝɞɟ   ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ. 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 

 ℎ௦ = ℎ ଵ% + ∆ℎ௦௘௧ + ܽ,   (6.2) 

 

ɝɞɟ    ℎ ଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%;  
 ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 1,0 ɦ. 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ∆ℎ௦௘௧ = ͳ,͸ͷ ∙ ͳͲ−଺ ∙ ௏ೢమ∙௅௚∙ௗ ∙  (6.3)   ,ߙݏ݋ܿ

 

ɝɞɟ  ௪ܸ – ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ,  

ɩɪɢɧɢɦɚɟɦ ௪ܸ = ͳͷ  ɦ/ɫ;  
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ܮ ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɩɪɢɧɢɦɚɟɦ – ܮ  = ͳͳͲͲͲ ɦ;  
 ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ – ߙ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, ɩɪɢɧɢɦɚɟɦ 0;  
 ݀ – ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ 
ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ଵ଻ଽ−ଵସ଺ଶ = ͳ͸,ͷ ˏ,  (6.4) 

 ∆ℎ௦௘௧ = ͳ,͸ͷ ∙ ͳͲ−଺ ∙ ͳͷଶ ∙ ͳͳͲͲͲͻ,ͺͳ ∙ ͳ͸,ͷ ≈ Ͳ,Ͳʹͷ ˏ. 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ  
௚∙௅௏ೢమ  ɢ 

௚∙௧௏ೢ , ɝɞɟ t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t=6 ɱ. 
 ݃ ∙ ௪ܸଶܮ = ͻ,ͺͳ ∙ ͳͳͲͲͲ͸ଶ = ʹͻͻ͹; 
 ݃ ∙ ௪ܸݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲ͸ = ͵ͷ͵ͳ͸. 
 

ɉɨ ɝɪɚɮɢɤɭ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 6.1, 

ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ 
௚∙௧௏ೢ  ɢ ௚∙௅௏ೢమ  , ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ  

௚∙ℎ௏ೢమ ɢ 
௚∙்௏ೢ . 

 
Ɋɢɫɭɧɨɤ 6.1 - Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɚɯ 
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ɉɪɢɧɢɦɚɟɦ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

 ݃ ∙ ℎ௪ܸଶ = Ͳ,Ͳͺ;   ݃ ∙ ܶ௪ܸ = ͵,͸. 
 

Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ 

 ℎ = ଴,଴ଷସ∙௏ೢమ௚ = ଴,଴ଷସ∙଺మଽ,଼ଵ = Ͳ,ʹͷ ˏ,    (6.5) 

 ܶ = ଶ,ସସ∙௏ೢ௚ = ଷ,଺∙଺ଽ,଼ଵ = ʹ,ʹͲʹ ˔.    (6.6) 

 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ 

ௗߣ  = ௚∙்మଶ∙గ = ଽ,଼ଵ∙ଶ,ଶ଴ଶమଶ∙ଷ,ଵସ = ͹,ͷ͹ ˏ .      (6.7) 

 

ɍɫɥɨɜɢɟ d > Ͳ,ͷɉ̅ୢ ɜɵɩɨɥɧɟɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ, ɜɟɪɧɨ, 
ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ ∙ 𝑖ܭ  ,  (6.8) 

 

ɝɞɟ    ܭ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɪɢɫɭɧɤɭ 6.2 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚∙௅௏ೢమ , ɩɪɢɧɢɦɚɟɦ ܭ𝑖 = ʹ,ʹͷ. 

ɉɨɥɭɱɚɟɦ  
 ℎଵ% = Ͳ,ʹͷ ∙ ʹ,ʹͷ = Ͳ,ͷ͸ ˏ . 
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Ɋɢɫɭɧɨɤ 6.2 –Ƚɪɚɮɢɤɢ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ki 

 ℎ௦ = ℎ ଵ% + ∆ℎ௦௘௧ + ܽ = Ͳ,ͷͺͷ + ͳ,͹ͳ ∙ ͳͲ−ଷ + ͳ ≈ ͳ,͸ ˏ.  (6.9) 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ 
ɛɨɥɶɲɚɹ ɢɡ ɬɪɟɯ: 

 ∇ʒʐ = ∇ʒʖʞ = ∇ʜʞʢ + ℎ௦ = ͳ͹ͻ,Ͳ + ͵,͹͹ ≈ ͳͺ͵ ˏ,  (6.10) 

 ∇ʒʞ = ∇ʒʖʞ = ∇ʣʞʢ + ℎ௦ = ͳͺͲ,Ͳ + ͳ,͸ ≈ ͳͺʹ ˏ,    (6.11) 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕ = ͳ͹͵ + ͳ,͸ ∙ ͸ = ͳͺʹ ˏ.  (6.12) 

 

ɝɞɟ  ∇ʒʑ – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ 
ɪɚɫɱёɬɚɦɢ;  ʜ˔˕ – ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɫɬɚɧɞɚɪɬɧɵɣ), ɨɩɪɟɞɟɥёɧɧɵɣ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱёɬɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ∇ʒʐ = ͳͺ͵  ˏ. 
 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱёɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ: ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɭ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɫɨɩɪɹɠɟɧɢɟ ɟё ɫ ɜɨɞɨɛɨɟɦ, ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ, 
ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
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6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ 

 ܳ˓ = ܳˑ˔ː.୫a୶ − ܳʒЭʠ = ܳˑ˔ː.୫a୶ − ሺ݊ − ͳሻ = ʹͺ͹ͻ − ሺʹ − ͳሻ ∙ ͶͷͲ,ͷ =ʹͶʹͺ,ͷ ˏଷ/˔  .  (6.13) 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

ܤ  = ொ˓௤˅ ,  (6.14) 

 

ɝɞɟ   ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 
˅ݍ  = ͳ,ʹͷ ∙  (6.15)   , ˓ݍ

 

ɝɞɟ   ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ ,  (6.16) 

 

ɝɞɟ   ℎʜʐ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ 
(ܳˑ˔ː.୫a୶ = ʹͺ͹ͻ ˏଷ/˔ሻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ Q= f(H), ʢʜʐொˑ˔ː.max  ͳͷͶ,Ͳ  ˏ; [ߥℎ]  − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɞɥɹ ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɝɨ ɨɫɧɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ 3 ɦ/ɫ. 

 ɉɨɥɭɱɚɟɦ 

 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͳͷͶ,Ͳ − ͳͶ͸,Ͳ = ͺ,Ͳ ˏ, (6.17) 

˓ݍ  = ͵,Ͳ ∙ ͺ,Ͳ = ʹͶ,Ͳ ˏଶ ˔ ⁄ , 
˅ݍ  = ͳ,ʹͷ ∙ ʹͶ = ͵Ͳ,Ͳ ˏଶ ˔⁄ . 
 

Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ 

ܤ  = ʹͶʹͺ,ͷ͵Ͳ = ͺͲ,ͻͷ  ˏ. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ: 

ܤ  = ܾ ∙ ݊,  (6.18) 

 

ɝɞɟ     ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ (ɧɟ ɦɟɧɟɟ 2-3); 
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 ܾ – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ ܾ = ͳʹ ˏ, ɬɨɝɞɚ 

 ݊ = ʑ௕ = ଼଴,ଽହଵଶ = ͸,͹ͷ   
 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɢɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ݊ = ͹. 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ n=7 (1 ɡɚɩɚɫɧɨɟ). 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  
ܤ  = ͳʹ ∙ ͺ = ͻ͸ ˏ. 
 

ɉɪɢ ɷɬɨɦ, ɩɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ, ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɛɟɡ ɭɱёɬɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɥёɬɚ, ɬ. ɟ. ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɲɢɪɢɧɨɣ В. 

 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ  ɜɨɞɨɫɥɢɜɚ 

 

ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ - ܪ଴ଵ, ɚ ɡɚɬɟɦ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - ܪ଴ଶ. 

଴ଵܪ  = ( ொ˓௠∙஻∙√ଶg)ଶ ଷ⁄ ,  (6.19) 

 

ɝɞɟ ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ ݉ ≈ Ͳ,Ͷͻ .  

଴ଵܪ  = ( ʹͶʹͺ,ͷͲ,Ͷͻ ∙ ͻ͸ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͷ,ͳͶ ˏ . 
 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 

଴ଶܪ  = ( ொ˓௠∙𝜎˗∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶg)ଶ ଷ⁄
, (6.20) 

 

ɝɞɟ     𝜎௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, 𝜎௡ = ͳ; 𝜎˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, 𝜎˗ = ͳ;  
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𝜎˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɞɥɹ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-

Ɉɮɢɰɟɪɨɜɚ. 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ఌ೤+ሺ௡−ଵሻ∙ఌ˄∙ுబభ௡∙௕  ,   (6.21) 

 

ɝɞɟ     ܾ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ  (6.18); ߝ௬ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ;  ߝ˄ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɮɨɪɦɵ ɛɵɱɤɨɜ;  ݊ –ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.18). 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺ͹ − ͳሻ ∙ Ͳ,Ͷͷ ∙ ͺ,Ͷͷ͹ ∙ ͳ͸ = Ͳ,ͻ͸, 
଴ଶܪ  = ( ʹͶʹͺ,ͷͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻͷ ∙ ͳ ∙ ͻ͸ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͷ,ʹͺ ˏ. 

 

Ɉɩɪɟɞɟɥɢɦ  ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ  ߥ଴ 

ܪ  = ଴ଶܪ − 𝛼ఔబమଶg ,  (6.22) 

 

ɝɞɟ     1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; ܪ଴ଶ – ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɫɫɱɢɬɚɧ-

ɧɵɣ ɩɨ ɮɨɪɦɭɥɟ; ߥ଴ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
଴ߥ  = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺʑ+ሺ௡−ଵሻఋʐሻ.  (6.23) 

 

Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 

˅ܤ  = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͻ͸ + ሺ͹ − ͳሻ ∙ ͵ = ͳͳͶ ˏ.              
 ʞˑˎ˖˚˃ˈˏ  
଴ߥ  = ʹͶʹͺ,ͷሺͳ͹ͻ,Ͳ − ͳͶ͸,Ͳሻሺͻ͸ + ሺ͹ − ͳሻ ∙ ͵ሻ = Ͳ,͸Ͷ ˏ ˔⁄ . 
ܪ  = ͷ,ͺ − ͳ,ͳ ∙ Ͳ,͸Ͷଶʹ ∙ ͻ,ͺͳ = ͷ,ͺ ˏ . 
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Ɉɩɪɟɞɟɥёɧɧɵɣ  ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ܪ˔˕ = ͸,Ͳ ˏ. 

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳ͹ͻ,Ͳ − ͸,Ͳ = ͳ͹͵,Ͳ ˏ.    (6.24) 

 

6.2.3 ɉɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ  ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 
Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ 

 

ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ˕˔ܪ
ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ Ⱥ, ɢɫɯɨɞɧɵɟ 
ɡɧɚɱɟɧɢɹ ɩɪɢɧɹɬɵ ɩɨ ɫɩɪɚɜɨɱɧɢɤɭ Ʉɢɫɟɥёɜɚ ɉ.Ƚ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕ = ͸,Ͳ ˏ. 

Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.1. 
 

Ɍɚɛɥɢɰɚ 6.1 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 
№ ɬɨɱɤɢ X Y № ɬɨɱɤɢ X Y № ɬɨɱɤɢ X Y 

1 0,0 0,756 15 8,4 3,384 29 16,8 14,772 

2 0,6 0,216 16 9,0 3,966 30 17,4 15,660 

3 1,2 0,042 17 9,6 4,584 31 18,0 16,944 

4 1,8 0,000 18 10,2 5,238 32 18,6 18,078 

5 2,4 0,036 19 10,8 5,922 33 19,2 19,242 

6 3,0 0,162 20 11,4 6,648 34 19,8 20,430 

7 3,6 0,360 21 12,0 7,410 35 20,4 21,654 

8 4,2 0,600 22 12,6 8,214 36 21,0 22,908 

9 4,8 0,876 23 13,2 9,048 37 21,6 24,186 

10 5,4 1,188 24 13,8 9,918 38 22,2 25,494 

11 6,0 1,536 25 14,4 10,864 39 22,8 26,826 

12 6,6 1,926 26 15,0 11,760 40 23,4 28,188 

13 7,2 2,364 27 15,6 12,732 

14 7,8 2,850 28 16,2 13,734 

 

Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 6.3  

 



76 

 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 

 

6.2.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɝɥɭɛɢɧɭ ɜ ɫɠɚɬɨɦ ɫɟ-

ɱɟɧɢɢℎ˔ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɬɨɪɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ ℎ′̝ , ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ 
ɫɪɚɜɧɢɬɶ ɫ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ℎʜʐ ɢ ɩɨ ɢɯ ɨɬɧɨɲɟɧɢɸ 
ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ (ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ).  

Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɚɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ 

 ℎˍ˓ = √𝛼ொమ˓ʑ˅మgయ = √ଵ,ଵ∙ଶସଶ଼,ହమଵଵସమ∙ଽ,଼ଵయ = ͵,͹ͳ ˏ.       (6.25) 

 

ȼɵɱɢɫɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ʡ଴ = ∇ʜʞʢ − ∇ˇː˃ = ͳ͹ͻ,Ͳ − ͳͶ͸,Ͳ = ͵͵,Ͳ ˏ.   (6.26) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ 
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ʡబߦ = ʡబℎˍ˓ = ଷଷ,଴ଷ,଻ଵ = ͺ,ͻ.  (6.27) 

 

ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 6.4, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ φ. Ⱦɥɹ ɛɨɥɶɲɨɣ 
ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ 𝜑 = Ͳ,ͻ ɢ ߦʡబ = ͺ,ͻ, ɨɩɪɟɞɟɥɹɟɦ: ߦ˔ = Ͳ,ʹ͹͵;  ߦ ′̝′ = ʹ,͸. 

 
Ɋɢɫɭɧɨɤ 6.4 – Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧɵ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɵ, ɫɨɩɪɹɠɟɧɧɨɣ ɫ ɧɟɣ 

 

ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ 

 ℎ௖′ = ˓ˍℎ˔ߦ = Ͳ,ʹ͹͵ ∙ ͵,͹ͳ = ͳ,Ͳͳ ˏ,    (6.28) 

 ℎ′̝′ = ߦ ′̝′ℎˍ˓ = ʹ,͸ ∙ ͵,͹ͳ = ͻ,͸ ˏ. (6.29) 

 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɝɥɭɛɢɧɵ ɫɪɚɜɧɢɜɚɟɦ ɫ 
ɭɪɨɜɧɟɦ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɯɨɞɟ 

 ℎ௖′′ = ͻ,͸ > ℎʜʐ = ͺ,Ͳ 

 

ɉɨɥɭɱɚɟɦ ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ 
ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɟɦ 
ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ 
ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
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6.2.5 Ɋɚɫɱёɬ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ 

 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɪɚɡɥɢɱɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ: 

1. ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ; 
2. ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ; 
3. ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ; 
4. ɫɩɟɰɢɚɥɶɧɵɟ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɦ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɨɢɡɜɟɞɟɦ 
ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ (ɪɢɫɭɧɨɤ 6.5). 

Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. 
Ⱦɨɦɛɪɨɜɫɤɨɝɨ, 

ʑߜ  = Ͳ,ͳͷ𝑣௖√ℎ́௖. (6.30) 

 

ɝɞɟ  𝑣௖ – ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, 
 𝑣௖ = ொʟ஻˅∙ℎ೎́ = ଶସଶ଼,ହଵ଴ଶ∙ଵ,ଷ଺ = ͳ͹,ͷ ˏ/˔, (6.31) 

ʑߜ  = Ͳ,ͳͷ ∙ ͳ͹,ͷ ∙ √ͳ,͵͸ = ͵,Ͳ ˏ.  
 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ ɩɨ ɮɨɪɦɭɥɟ, 
 ℎ˔˕ = 𝜎ℎ˔˕′′ −   (6.32) .˕˔ܪ

 

ɝɞɟ  ܪ˔˕ – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, 
˕˔ܪ  = ( ௤௠√ଶ௚)మయ − ௔௤మଶ௚(𝜎ℎ೎′′)మ. (6.33) 

  

ɝɞɟ  𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɩɪɢɧɢɦɚɟɦ 𝜎 = ͳ,ͳ; ݉ – ɜɵɛɢɪɚɸɬ ɩɨ ɬɢɩɭ ɜɨɞɨɫɥɢɜɚ, ɩɪɢɧɢɦɚɟɦ ݉ = Ͳ,͵ͷ; ݍ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɩɥɨɬɢɧɭ. 
˕˔ܪ  = ቀ ଶସ଴,ଷହ√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶସమଶ∙ଽ,଼ଵሺଵ,ଵ∙ଵ଴,ଽሻమ = ͸ ˏ.  

 ℎ˔˕ = ͳ,ͳ ∙ ͳͲ,ͻ − ͸ = ͸ ˏ.  
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Ɋɢɫɭɧɨɤ 6.5 – Ƚɚɲɟɧɢɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

ɉɪɨɜɟɪɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [ͺ] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ φ ɢ ߦʡˑ ˑ˒˓ˈˇˈˎяˈˏ ߦ௖′  .′′௖ߦ ˋ 
 ℎˍ˓ = √௔ொ𝑃మ௚஻𝐵మయ = √ଵ,ଵ∙ଶସଶ଼,ହమଽ,଼ଵ∙ଵ଴ଶమయ = Ͷ ˏ, (6.34) 

ʡˑߦ  = ℎ೎′′ℎˍ˓ = ଵ଴,ଽସ = ʹ,͹. (6.35) 

 𝜑 = Ͳ,ͻ ɢ ߦʡబ = ʹ,͹, ɨɩɪɟɞɟɥɹɟɦ: 
˔ߦ  = Ͳ,ͷͶ;  ߦ ′̝′ = ͳ,Ͷ. 
 

ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ˓ˍℎ˔ߦ = Ͳ,ͷͶ ∙ Ͷ = ʹ,ͳ͸ ˏ,  

 ℎ′̝′ = ߦ ′̝′ℎˍ˓ = ͳ,Ͷ ∙ Ͷ = ͷ,͸ ˏ.  

 ℎ′̝′ < ℎʜʐ , 5,6 < 8,0 ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɡɚɬɨɩɥɟɧɧɵɣ 
ɩɪɵɠɨɤ , ɭɫɬɪɨɣɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɚɫɢɬɟɥɟɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
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6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, 
ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 
ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.6. 

 

 
Ɋɢɫɭɧɨɤ 6.6 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ʑ௡ூ  

௡ூܤ  = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−𝛼భ .  (6.36) 

 

ɝɞɟ  ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5;  ߩ௪ - ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ;  ߩ˄ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; 

 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳ͹ͻ,Ͳ − ͳͶͲ,Ͳ = ͵ͻ,Ͳ ˏ. (6.37) 

 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ 
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∇˒ˑˇ = ∇ˇː˃ − ˅ߜ) + ሺʹ ÷ ͵ሻ) = ͳͶ͸,Ͳ − ሺ͵ + ͵ሻ = ͳͶͲ,Ͳ ˏ. (6.38) 

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, 
ɨɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூூ 

௡ூூܤ  = ఊ೙ℎ௙ቀ 𝜌˄𝜌ೢ+௡−𝛼భቁ. (6.39) 

 

ɝɞɟ     ݂ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦ ݂ = Ͳ,Ͷͷ; ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ,  ߛ௡ = ͳ,ʹͷ .  

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ n ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɨɩɪɟɞɟɥɹɟɦ  ܤ௡ ɩɨ ɞɜɭɦ 
ɮɨɪɦɭɥɚɦ ɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ܤ௡ = ݂ሺ݊ሻ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɧɚ 
ɪɢɫɭɧɤɟ 6.7. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɨɜ ɨɩɪɟɞɟɥɢɬ ɪɚɫɱɟɬɧɭɸ ɲɢɪɢɧɭ 
ɩɨɞɨɲɜɵ. 

 

Ɍɚɛɥɢɰɚ 6.2 – Ɂɧɚɱɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

n Bɩ
1  ʑࡵࡵ࢔ 

0,2 29,2 56,1 

0,4 31,0 51,3 

0,6 34,2 47,2 

0,79 39,8 43,8 

1 55,2 40,7 

 

 
   Ɋɢɫɭɧɨɤ 6.7 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n= 0,84 ɢ Bɩ = 43 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ 

 

0,6

0,65

0,7

0,75

0,8

0,85

0,9

0,95

1

41,0 41,5 42,0 42,5 43,0 43,5 44,0 44,5 45,0

Рядϭ РядϮ Рядϯ Рядϰ
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ܤ = ሺͳ,ͷ ÷ ʹ,ʹሻܪ,  
 

 ɝɞɟ  ɇ = ɇɉɍ - ɍɇȻmin(QȽɗɋ) = 179 – 150,63 = 28,37 ɦ, 
ܤ  = ሺͳ,ͷ ÷ ʹ,ʹሻ ∙ ʹͺ,͵͹ = ሺͶʹ,ͷͷ ÷ ͸ʹ,Ͷሻˏ.  

 

Ɋɟɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɨ ɪɹɞɭ 
ɩɪɢɱɢɧ: ɤɪɨɦɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ, ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɧɚ 
ɩɥɨɬɢɧɭ ɞɟɣɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɧɚɝɪɭɡɤɢ (ɞɚɜɥɟɧɢɟ ɜɨɥɧ, ɧɚɧɨɫɨɜ ɢ ɥɶɞɚ, ɞɚɜɥɟɧɢɟ 
ɜɨɞɵ ɫ ɇȻ ɢ ɞɪ.). ɉɪɢɜɨɞɹɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɪɨɮɢɥɹ ɢ ɭɫɬɪɨɣɫɬɜɨ ɝɚɥɟɪɟɣ ɜ ɬɟɥɟ 
ɩɥɨɬɢɧɵ, ɜɟɫ ɧɚɞɫɬɪɨɣɤɢ ɢ ɞɪ. 

 

6.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ, ɛɵɤɢ, ɭɫɬɨɢ 

 

Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɝɪɚɜɢɣɧɵɯ ɝɪɭɧɬɚɯ ɪɚɡɪɟɡɤɭ ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɹɬ 
ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ, ɱɟɪɟɡ 2-3 ɩɪɨɥɟɬɚ. ɒɢɪɢɧɚ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ 
ɲɜɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 34 ɦɟɬɪɚ. 

ɒɢɪɢɧɚ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɧɚɞɪɟɡɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 17 ɦ. 
 

Ȼɵɤɢ 

  

ɉɪɢɧɢɦɚɟɦ ɛɵɤ ɬɨɥɳɢɧɨɣ 5 ɦɟɬɪɚ, ɜɵɞɜɢɧɭɬɵɣ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  

 

ɍɫɬɨɢ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɭɡɥɚ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ ɭɫɬɚɧɨɜɢɦ 
ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ, ɪɚɡɞɟɥɹɸɳɢɣ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɢ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɨɩɪɹɠɟɧɢɹ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ. 

 

 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɢɦ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ 
ɞɢɚɦɟɬɪɨɦ 20 ɫɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤ ɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɸɬ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 
ɭɫɥɨɜɢɹ 

 ܽˇ˓ ൒ ு೏ఊ೙௃ˍ˓.೘ = ଷ଼∙ଵ,ଶହଶହ = ͳ,ͻ  ˏ. (6.40)  
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ɝɞɟ   ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ (ɜ ɪɚɫɱɟɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɢɛɨɥɶɲɢɣ 
ɧɚɩɨɪ ɭ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ); ܬˍ˓.௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɞɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ܬˍ˓.௠ = ʹͷ. 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɪɚɜɧɨɟ 2,0 ɦ. 
 

Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɢɦ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɱɟɪɟɡ 17 ɦ ɩɨ ɜɵɫɨɬɟ.  Ɋɚɡɦɟɪ ɝɚɥɟɪɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɥɹ 
ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɬ.ɞ. ɧɚɡɧɚɱɢɦ ɲɢɪɢɧɨɣ 1,5 ɦ ɢ 
ɜɵɫɨɬɨɣ 2,5 ɦ. 

 

6.4 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ 

 

ɉɚɪɚɦɟɬɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ ɭɞɥɢɧёɧɧɨɣ 
ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦɵ. ɇɚ ɩɪɹɦɨɣ ɥɢɧɢɢ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɞɥɢɧɵ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ.  

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɝɥɭɛɢɧɭ ɡɚɥɟɝɚɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɜɨɞɨɭɩɨɪɚ - ܶ˓ ˃˔˚.  ɧɚɯɨɞɢɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ: 
 ௟బ௦బ = ଵଵ଴,଴଺,଴ = ͳͺ,͵͵. (6.41) 

 

ɝɞɟ     ݈଴ − ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ; ݏ଴ − ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɜɟɪɬɢɤɚɥɶ. 
 ݈଴ = ˒ܤ + ݈˒ = Ͷ͵,Ͳ + ͷ͹,Ͳ = ͳͲͲ,Ͳ ˏ, (6.42) 

଴ݏ  = ∇ˇːˑ − ∇˒ˑˇ = ͳͶ͸,Ͳ − ͳͶͲ,Ͳ = ͸,Ͳ ˏ. (6.43) 

 

Ɍɚɤ ɤɚɤ  ௟బ௦బ > ͷ , ɬɨ ܶ˃  ɧɚɯɨɞɢɬɫɹ ɤɚɤ 

 ܶ˃ = Ͳ,ͷ ∙ ݈଴ = Ͳ,ͷ ∙ ͳͲͲ,Ͳ = ͷͲ,Ͳ ˏ. (6.44) 

 

ȼɨɞɨɭɩɨɪ ɜ ɨɫɧɨɜɚɧɢɢ ɨɬɫɭɬɫɬɜɭɟɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚ ɪɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ 
ɩɪɢɧɢɦɚɟɦ ɚɤɬɢɜɧɭɸ ɡɨɧɭ ɮɢɥɶɬɪɚɰɢɢ  ܶ˃ . 

ɋɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ  
 ̝ܶ ˓ = ହସ+ହଷ,ହ+ସଽ+ହହସ = ͷʹ,ͺͺ,  
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Ͳ,ͶͶ̝ܶ ˓ = Ͳ,ͶͶ ∙ ͷʹ,ͺͺ = ʹ͵,ʹ͹ ˏ.  (6.45) 

 

Ɉɬɤɥɚɞɵɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɭɸ ɥɢɧɢɸ ɪɚɜɧɭɸ ɧɚɩɨɪɭ 

ˑ˔ːܪ  = ∇ʜʞʢ − ʢʜʐ௠𝑖௡ = ͳ͹ͻ,Ͳ − ͳͷͳ,ͳ = ʹ͹,ͻ ˏ.  

 

Ɋɚɫɱёɬ ɮɢɥɶɬɪɚɰɢɢ ɢ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɉɊɂɅɈɀȿɇɂɂ Ɇ. 

 

6.5 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 

  

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

ɉɥɨɳɚɞɢ ɢ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɣɞɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. 

ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ˎ˒ܩ   = ௌ˒ˎ∙௕∙g∙ఘ˄௕+ఋ˄ = ଻ଵ଺,ହ∙ଵଶ∙ଽ,଼ଵ∙ଶସ଴଴ଵଶ+ହ = ͳͳͻͲͺ ˍʜ ˏ⁄ . (6.46) 

      

ɝɞɟ    ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ;  ܾ = ͳʹ ˏ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  ߜ˄ = ͷ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ 

 ܵ˒ˎ = ͹ͳ͸,ͷ ˏଶ.  
 

Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܩ˒ˎ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ 

 ܻ˒ ˎ = −ʹ,Ͷͷ  ˏ.  

    

ȼɟɫ ɛɵɱɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ 

˄ܩ  = ௌ˄∙ఋ˄∙g∙ρ˄௕+ఋ˄ = ଵସହଷ,ହ∙ହ∙ଽ,଼ଵ∙ଶସ଴଴ଵଶ+ହ = ͳͲͲ͸ͷ ˍ ʜ ˏ⁄ . (6.47) 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɱɤɚ 

 ܵ˄ = ͳͶͷ͵,ͷ ˏଶ.  

 

Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܩ˄ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ 

 ܻ˄ = −ͳ,ͺͺ ˏ.  
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ȼɟɫ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ 

 ܳ௡ = Ͳ,ͳܶሺͲ,͵ͷ + ሻߥ − Ͳ,ͲͲͷܶ. (6.48) 

 

ɝɞɟ     ߥ = ͳ ÷ ʹ ˏ/˔ - ɫɤɨɪɨɫɬɶ ɩɨɞɴёɦɚ ɡɚɬɜɨɪɚ; ܶ = ܭ ∙ ሺܳˊ + Ͳ,Ͳͺ ∙ ܲ́ ሻ - ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɞɥɹ ɤɨɥёɫɧɵɯ ɡɚɬɜɨɪɨɜ; ܭ = ͳ,ʹͷ − ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ,  ܳˊ– ɜɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ 

 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͹ͺ ∙ √͹ͺ ∙ ͻ,ͺͳ = ͳͳͺ,͹ ˍʜ.  

 

ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ 

 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳͺͲ − ͳ͹͵ + Ͳ,ͷሻ ∙ ͳʹ = ͹ͺ ˏଶ. (6.49) 

 

ɉɪɢɜɟɞёɧɧɵɣ ɜɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ.ɦ. 
˒ˊݍ  ˓ˋ˅ = ொˊ௕+ఋ˄ = ଵଵ଼,଻ଵଶ+ହ = ͸,ͻͺ ˍʜ ˏ⁄ . (6.50) 

 

6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɫ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ 
ɝɪɚɧɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɵ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ. 
ɋɨ ɫɬɨɪɨɧɵ ȼȻ 

 ܶ˅ = ఘೢgℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଷଽ,଴మଶ = ͹Ͷ͸Ͳ,ͷ ˍʜ ˏ⁄ . (6.51) 

 

ɝɞɟ  ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ͳ͹ͻ,Ͳ − ͳͶͲ,Ͳ = ͵ͻ,Ͳ  ˏ. 
 

ɋɨ ɫɬɨɪɨɧɵ ɇȻ 

 ܶː = ఘೢgℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵ଴,଺ଷమଶ = ͷͷͶ,ʹ ˍʜ ˏ⁄ .  

 

ɝɞɟ  ℎଶ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳͷͲ,͸͵ − ͳͶͲ,Ͳ = ͳͲ,͸͵ ˏ. 
 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ. 
Cɨ ɫɬɨɪɨɧɵ ȼȻ 

 ܹ˅ = ˅˒௪gܵэߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͷ͵ = ͳͷͲͳ ˍʜ ˏ⁄ . (6.52) 
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ɝɞɟ    ܵэ˒˅ = ͳͷ͵ ˏଶ. 
  

ɋɨ ɫɬɨɪɨɧɵ ɇȻ 

 ܹː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷͳ,ͷ = ͶͲ͹ ʙː ˏ⁄ .   

 

ɝɞɟ    ܵэ˒ː = Ͷͳ,ͷ ˏଶ. 
 

6.5.3  Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ 

 ܹ˅ ˊ˅ = ˒௪gܵэߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͶ͵ = ͳͶͲ͵ ˍʜ ˏ⁄ . (6.53) 

 

ɝɞɟ    ܵэ˒ː = ͳͶ͵ ˏଶ. 
 

6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ:  
 ˗ܹ = ˒௪gܵэߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͻ͹,͹ = ʹͻʹͲ ˍʜ ˏ⁄ . (6.54) 

 

ɝɞɟ      ܵэ˒ = ʹͻ͹,͹ ˏଶ. 
 

6.5.1  Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

ː݌  = ːߛ ℎːݐgଶሺͶͷ − 𝜑ː ʹ⁄ ሻ = ͳͲ ∙ ͵ ∙ ଶሺͶͷ݃ݐ − ͵ͷ ʹ⁄ ሻ = ͺ,Ͷ ʙː ˏଶ.⁄  (6.55) 

 

ɝɞɟ  ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɪɢɧɢɦɚɟɦ ːߛ =ͳͲ ˍ ʜ ˏଶ⁄ ; ℎː −ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɡɚɢɥɟɧɢɹ ɞɨ ɞɧɚ, 
ɩɪɢɝɪɭɡɨɱɧɨɝɨ ɫɥɨɹ, ɩɪɢɧɢɦɚɟɦ  ℎː = ͵ ˏ; 𝜑ː − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ 𝜑ː = ͵ͷ°.  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ 

ːܧ  = ሺ݌ːℎːሻ ʹ⁄ = ሺͺ,Ͷ ∙ ͵ሻ ʹ = ͳʹ,ͳ͸ ˍ ʜ ˏ⁄ .⁄  (6.56) 

 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 1 ɫɥɨɣ (ɝɥɢɧɢɫɬɵɣ) 
 



87 

 

˓ଵ = ːߛ ∙ ℎː ∙ gଶݐ ቀͶͷ − 𝜑ˍ˓ˈ˒ଶ ቁ, (6.57) 

 ˓ଶ = ቀːߛ ∙ ℎː+ߛ ˅ˊ˅ˍ˓ˈ˒ ∙ ℎˍ˓ˈ˒ቁ ∙ gଶݐ ቀͶͷ − 𝜑ˍ˓ˈ˒ଶ ቁ. (6.58) 

 

ɝɞɟ    𝜑ˍ˓ˈ˒ = ʹͲ − ɞɥɹ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɩɨɧɭɪɚ;  
ߛ  ˅ˊ˅ˍ˓ˈ˒ = ߛ̝ ˖˘ − ሺͳ − ݊ሻ ∙ γ୵ = ͳ͹,Ͳ − ሺͳ − Ͳ,ͷሻ ∙ ͳͲ = ͳʹ,Ͳ ˍ ʜ ˏଶ⁄ . (6.59) 

 ℎˍ˓ˈ˒ = ͳ,Ͳ − ɜɵɫɨɬɚ ɝɥɢɧɢɫɬɨɝɨ ɩɨɧɭɪɚ. 
 ˓ଵ = ͳͲ ∙ ͵ ∙ gଶݐ ቀͶͷ − ଶ଴ଶ ቁ = ͳͶ,͹ ˍ ʜ ˏଶ⁄ ,  
 ˓ଶ = ሺͳͲ ∙ ͵ + ͳʹ,Ͳ ∙ ͳ,Ͳሻ ∙ gଶݐ ቀͶͷ − ଶ଴ଶ ቁ = ʹͲ,͸ ˍ ʜ ˏଶ⁄ .  

 

2 ɫɥɨɣ (ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨɝɨ ɫɥɨɣ ɨɫɧɨɜɚɧɢɹ) 
 ˓ଷ = (ːߛ ∙ ℎː+ߛ ˅ˊ˅ˍ˓ˈ˒ ∙ ℎˍ˓ˈ˒ + ˄˃˅ˊ˅ߛ ∙ ℎ˃˄) ∙ gଶݐ ቀͶͷ − 𝜑ˆ˓ଵʹ ቁ − ʹ ∙ ܿ ∙ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓భଶ ቁ (6.60)  

 ˓ସ = (ːߛ ∙ ℎː+ߛ ˅ˊ˅ˍ˓ˈ˒ ∙ ℎˍ˓ˈ˒ + ˄/˃˅ˊ˅ߛ ∙ ℎ˃˄ + ଵ˓ˆ˅ˊ˅ߛ ∙ ℎˆ˓ଵ) ∙ gଶݐ ቀͶͷ − 𝜑ˆ˓ଵʹ ቁ − −ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓భଶ ቁ. (6.61) 

 

ɝɞɟ    𝜑ˆ˓ଵ = ͵͵ − ɞɥɹ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨɝɨ;  
ଵ˓ˆ˅ˊ˅ߛ  = ͳͻ,Ͳ − ሺͳ − Ͳ,͵ͷሻ ∙ ͳͲ = ͳʹ,ͷ ˍ ʜ ˏଶ⁄ .  

 ܿ - ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɞɥɹ ɬɜɟɪɞɨɣ ɝɥɢɧɵ ܿ = Ͳ ˍʜ ˏଶ⁄ ; ℎˆ˓ଵ = ͵,Ͳ − ɜɵɫɨɬɚ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨɝɨ ɫɥɨɹ. 
 ˓ଷ = ሺͳͲ ∙ ͵ + ͳʹ,Ͳ ∙ ͳ,Ͳ + ሺʹ͵ − ͳͲሻ ∙ ͳሻ ∙ gଶݐ ቀͶͷ − ଷଷଶ ቁ − ʹ ∙ Ͳ ݃ݐ∙ ቀͶͷ − ଷଷଶ ቁ = ͳ͸,ʹ ˍ ʜ ˏଶ⁄ ,     

 ˓ସ = ሺͳͲ ∙ ͵ + ͳʹ,Ͳ ∙ ͳ,Ͳ + ሺʹ͵ − ͳͲሻ ∙ ͳ + ͳʹ,ͷ ∙ ͵,Ͳሻ ∙ gଶݐ ቀͶͷ − ଷଷଶ ቁ − ʹ ∙Ͳ ∙ ݃ݐ ቀͶͷ − ଷଷଶ ቁ = ʹ͹,͵ˍ ʜ ˏଶ⁄ .  
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Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɪɚɫɱɟɬɚɯ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɪɚɜɧɚ ɩɥɨɳɚɞɢ 

ɷɩɸɪɵ 

ଵ˅˃ܧ  = ܵэ˒ଵ + ܵэ˒ଷ = ଵସ,଻+ଶ଴,଺ଶ ∙ ͳ,Ͳ + ଵ଺,ଶ+ଶ଻,ଷଶ ∙ ͳ,Ͳ = ͵ͻ,Ͷ ˍ ʜ ˏ⁄ . (6.62) 

 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

- ɩɨɞ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ 

 ˓ଵ = ˕ˈ˄˅ˊ˅ߛ ∙ ℎ˒ˎ ∙ gଶݐ ቀͶͷ + 𝜑ˆ˓భଶ ቁ + ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓భଶ ቁ =  = ሺʹͶ − ͳͲሻ ∙ ͵ ∙ gଶݐ ቀͶͷ + ଷହଶ ቁ + Ͳ = ͳͷͷ,Ͳ ˍʜ ˏଶ⁄ ,  

 ˓ଶ = ቀߛ˅ˊ˅˄ˈ˕ ∙ ℎ˒ˎ + ˓ˆ˅ˊ˅ߛ ∙ ℎˆ˓ቁ ∙ gଶݐ ቀͶͷ + 𝜑ˆ˓భଶ ቁ + ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓భଶ ቁ =  = ሺͳͶ ∙ ʹ,ͳ + ͳʹ,ͷ ∙ ͳሻ ∙ gଶݐ (Ͷͷ + ͵ͷʹ) + Ͳ = ͳͳ,͵ͷ ˍʜ ˏଶ⁄ . 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɪɚɜɧɚ ɩɥɨɳɚɞɢ 
ɷɩɸɪɵ 

ଵ˅˃ܧ  = ܵэ˒ଵ = ˓భ+˓మଶ ∙ ℎଵ = ଵହହ+ଵଵ,ଷହଶ ∙ ͵ = ʹͶͻ,ͷ ˍ ʜ ˏ⁄ .  
 

6.5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ  
 ܹ˅ ˑˎː = Ͳ,ͷߩ௪gℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,͸ͺ ∙ (ʹͳ,͹͵͵,ͳͶ + Ͳ,Ͷͳʹ ) = = ͷͺ,͹ ʙː ˏ⁄ . (6.63) 

 ˆˇˈ  ℎ଴ = ߣℎଵ%ଶ̅ߨ = ͵,ͳͶ ∙ ͳ,͸ͺଶʹͳ,͹͵ = Ͳ,Ͷͳ ˏ. 
 

ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 ˖˔ = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଶଵ,଻ଷଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,͸ͺ = ʹ,ͺ͵ ˏ. (6.64) 
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6.6 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ.  

ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɬɟɥɨ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɊɂɅɈɀȿɇɂɂ ɇ. 

 

Ɍɚɛɥɢɰɚ 6.3 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
 ௙ߛ

ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 
ɤɇ*ɦ ܶ˅  1 ՜ 7461 13 96993 ܶː  1 ՚ 554 -3,5 -1939 0,95 ˎ˒ܩ ՝ 11908 -3 -33937,8 0,95 ˄ܩ ՝ 10065 -1,9 -18167,3 ܹ˅  1 ՝ 1501 -16,6 -24916,6 ܹː  1 ՝ 407 17,2 7000,4 ܹ˅ ˊ˅ 1 ՛ 1403 0 0 ˗ܹ 1 ՛ 2920 3,13 9139,6 ܧː 1,2 ՜ 12,16 8 116,736 1,2 ˃ܧ ՜ 39,4 2,3 108,7 ܧ˒ː 0,8 ՜ 249,5 -1 -199,6 ܹ˅ ˑˎː 1 ՜ 58,7 36,2 2124,94 ܳଷ 0,9 ՝ 6,98 9 56,5 ∑ܴ =  ܯ∑ 7266,76 ֐ ܹ∑ 19565,0 ֏ ܰ

36380 

 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ). 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ 

 𝜎௨̟ = 𝑁௕೏ − ଺∑ʛ௕೏మ = − ଵଽହ଺ହସଷ,଴ + ଺∙ଷ଺ଷ଼଴ସଷ,଴మ = −ʹͻͳ,Ͷ ˍʞ˃. (6.65) 

 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨݉௨ଶ − ௗ௨ሺͳܪ௪ߛ − ݉௨ଶሻ = −ʹͻͳ,Ͷ ∙ Ͳଶ − ͻ,ͺͳ ∙ ͵ͻ,Ͳ ∙ ሺͳ − Ͳଶሻ = = −͵ͺʹ,͸ ˍʞ˃. (6.66) 

 

ɝɞɟ  ܪௗ௨ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ,  
 



90 

 

ௗ௨ܪ = ∇ʜʞʢ − ∇˒ˑˇ = ͳ͹ͻ,Ͳ − ͳͶͲ,Ͳ = ͵ͻ,Ͳ ˏ. (6.67) 

 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 

 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨)݉௨ = ሺͻ,ͺͳ ∙ ͵ͻ,Ͳ − ʹͻͳ,Ͷሻ ∙ Ͳ = Ͳ . (6.68) 

 

Ƚɥɚɜɧɵɟ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 

 𝜎ଵ௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ = −ʹͷ͵,ͳ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ͵ͻ,Ͳ ∙ Ͳଶ = = −ʹͻͳ,Ͷ ˍʞ˃, (6.69) 

 𝜎ଷ௨ = ௪ʜௗ௨ߛ− = −ͻ,ͺͳ ∙ ͵ͻ,Ͳ = −͵ͺʹ,͸ ˍʞ˃. (6.70) 

 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ 

 𝜎௖௨ = ሺଵ+௠ೠమ ሻଶ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ℎߛ ߙሺʹݏ݋ܿ] − ሻߜ − ଵ−௠ೠమଵ+௠ೠమ]} =  = ሺଵ+଴మሻଶ ∙ ሺ−ʹͷ͵,ͳ ∙ ሺ͹ʹݏ݋ܿ] − Ͳሻ + ͳ] + ͻ,ͺͳ ∙ ͵ͻ,Ͳ ∙  ∙ ሺ͹ʹݏ݋ܿ] − Ͳሻ − ଵ−଴మଵ+଴మ]ሻ = −͵͵͹ ˍʞ˃.    (6.71) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ 

 𝜎௬௧ = − 𝑁௕೏ − ଺∑ʛ௕೏మ = − ଵଽହ଺ହସଷ,଴ − ଺∙ଷ଺ଷ଼଴ସଷ,଴మ = −ͶͶ͸,ͻ ˍʞ˃. (6.72) 

 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ 

 𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ = −ͶͶ͸,ͻ ∙ Ͳ,ͺͶଶ − ͻ,ͺͳ ∙ ͳͲ,͸͵ ∙ ∙ ሺͳ − Ͳ,ͺͶଶሻ = −͵Ͷ͸ ˍʞ˃. (6.73) 

 

ɝɞɟ  ܪௗ௧ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, 
ௗ௧ܪ  = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳͷͲ,͸͵ − ͳͶͲ,Ͳ = ͳͲ,͸͵ ˏ. (6.74) 

 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 

 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧)݉௧ = −ሺͻ,ͺͳ ∙ ͳͲ,͸͵ − ͶͶ͸,ͻሻ ∙ Ͳ,ͺͶ = ʹͺ͹,ͺ. (6.75) 

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 
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𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ = −ͶͶ͸,ͻ ∙ ሺͳ + Ͳ,ͺͶଶሻ + ͻ,ͺͳ ∙ ͳͲ,͸͵ ∙∙ Ͳ,ͺͶଶ = −͸ͺͺ,͸ ˍʞ˃, (6.76) 

 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͻ,ͺͳ ∙ ͳͲ,͸͵ = −ͳͲͶ,͵ ˍʞ˃. (6.77) 

 

ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.4 ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ. 
 

Ɍɚɛɥɢɰɚ 6.4– Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ 𝜎௬௨ -291,4 𝜎௬௧ -446,9 𝜎௫௨ -382,6 𝜎௫௧ -346,0 𝜏௫௬௨  0,0 𝜏௫௬௧  287,8 𝜎ଵ௨ -291,4 𝜎ଵ௧ -104,3 𝜎ଷ௨ -382,6 𝜎з
௧ -688,6 𝜎௖௨ -337,0   

ɗɩɸɪɵ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɊɂɅɈɀȿɇɂɂ ɉ. 

 

6.6.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
|ଵ௖|𝜎ଷߛ௡ߛ  ൑  ௖ௗܴ௕ . (6.78)ߛ

 

ɝɞɟ  ߛ௡ = ͳ,ʹͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ;  ߛଵ௖ −ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ߛଵ௖ = ͳ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ);  ܴ௕ = ͶͷͲͲ Пɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 
В ͹,ͷ;  ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (ߛ௖ௗ=0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ, ߛ௖ௗ = 1,0 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ). 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 

 ͳ,ʹͷ ∙ ͳ ∙ |−ͶͶ͸,ͻ| ൑ ͶͷͲͲ ∙ Ͳ,ͻ ,  

 ͷͷͻ < ͶͲͷͲ   

 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 

 ͳ,ʹͷ ∙ ͳ ∙ |−ʹͻͳ,Ͷ| ൑ ͶͷͲͲ ∙ Ͳ,ͻ ,  
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−͵͸Ͷ < ͶͲͷͲ .  
  

ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ 

 𝜎௬௨ < Ͳ, (6.79) 

 −ʹͻͳ < Ͳ.  
  

1) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ 

 |𝜎௬௨| ൒ Ͳ,ʹͷߛ௪ܪௗ௨ , (6.80) 

 |−ʹͻͳ| ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͵͵,Ͳ,  

 ʹͻͳ > ͺͳ .  
 

2) ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ 

 𝜎௖௨ ൑ Ͳ , (6.81) 

 −͵͵͹ ൑ Ͳ.  

 

3) ɉɨɞ ɜɫɟɣ ɩɥɨɬɢɧɨɣ 

 𝜎௬௠௔௫ ൑ [𝜎଴]ℎ . (6.82) 

 

ɝɞɟ   [𝜎଴]ℎ − ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚ ɝɥɭɛɢɧɟ h ɨɬ ɞɧɚ, 
 [𝜎଴]ℎ = [𝜎଴] + ˊ଴ሺℎߛ଴ܭ − ʹሻ. (6.83) 

 

ɝɞɟ   [𝜎଴] = Ͳ,͹Ͳ ʛʞ˃ – ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɠɚɬɢɟ ɞɥɹ ɝɪɚɜɢɹ;  ܭ଴ = Ͳ,ʹͷ – ɞɥɹ ɩɟɫɤɚ;  ߛ଴ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ;  ℎˊ - ɡɚɝɥɭɛɥɟɧɢɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɧɚ ɪɟɤɢ. 
 [𝜎଴]ℎ = ͹ͲͲ + Ͳ,ʹͷ ∙ ͳʹ,ͷ ∙ ሺ͸,Ͳ − ʹሻ = ͺ͹ͷͲ ˍ ʜ ˏଶ⁄ , (6.84) 

 −ͶͶ͹ < ͺ͹ͷͲ.  

 

4) Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ  
 𝜎௬௠௔௫ 𝜎௬௠𝑖௡⁄ ൑ ʙː. (6.85) 
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ɝɞɟ    ʙː = ʹ(ɞɥɹ ɩɟɫɤɚ). 
 ͶͶ͸,ͻ ʹͻͳ,Ͷ⁄ = ͳ,ͷ ൑ ʹ. 

 

6.6.2 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ. 

ɉɪɟɞɟɥɶɧɵɦ ɪɚɜɧɨɜɟɫɢɟɦ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɫɧɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɬɚɤɨɟ 
ɫɨɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɤɨɥɶɠɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ 

 𝜏௠௔௫ ൑ 𝜏௟𝑖௠ = 𝜎௬௠௔௫ ∙ 𝜑݃ݐ + ܿ = ͶͶ͸,ͻ ∙ Ͳ,ͺͶ + Ͳ = ͵͹ͷ,Ͷ ˍʞ˃. (6.86) 

 

Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɫɧɨɜɚɧɢɹ ɤɨɬɨɪɵɯ 
ɫɥɨɠɟɧɵ ɩɟɫɱɚɧɵɦɢ, ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɦɢ, ɬɜɟɪɞɵɦɢ ɢ ɩɵɥɟɜɚɬɨ-ɝɥɢɧɢɫɬɵɦɢ 
ɩɨɥɭɬɜёɪɞɵɦɢ ɝɪɭɧɬɚɦɢ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ 

 𝜎ܰ = 𝜎೤೘𝑎ೣ௕ఊˆ˓ ൑ ଴ܰ. (6.87) 

 

ɝɞɟ  𝜎ܰ − ɱɢɫɥɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 
 𝜎௬௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɭɝɥɨɜɨɣ ɬɨɱɤɟ ɩɨɞ 

ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ;   ܾ − ɪɚɡɦɟɪ ɫɬɨɪɨɧɵ (ɲɢɪɢɧɚ) ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɞɜɢɝɚɸɳɟɣ ɫɢɥɟ;   ̂ߛ ˓ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɢɠɟ ɭɪɨɜɧɹ ɜɨɞɵ ɫ 
ɭɱɟɬɨɦ ɟɟ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ; ଴ܰ = ͳ − ɞɥɹ ɩɟɫɤɚ. 

 𝜎ܰ = ସସ଺,ଽସଷ∙ଵଶ,ହ = Ͳ,͸͹ ൑ ͳ.  
 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 

 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡. (6.88)ߛ

 

ɝɞɟ  ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚ-ɟɦɵɣ 
ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ ɪɚɜɧɵɣ 1,25; 

௟௖ߛ   − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ߛ௟௖= 1 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ); 
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௖ௗߛ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (ߛ௖ௗ = 1 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ 
ɇɉɍ ɞɥɹ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ); ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ) 

 ܴ = ˎ˒ܩ) + ˄ܩ + ܳˊ + ܹ˅ + ܹː − ˗ܹ − ܹ˅ ˊ˅) ∙ g𝜑ݐ + ː˒ܧ ∙ ′௖ߛ + ܿ ∙ 𝜔. (6.89) 

 

ɝɞɟ    𝜔 −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ 𝜔 = ʑ௡ ∙ ͳ = Ͷ͵ ∙ ͳ = Ͷ͵ ˏଶ; ߛ௖′ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ߛ௖′ = Ͳ,͹; ܿ - ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ; ܨ −  ɫɞɜɢɝɚɸɳɚɹ ɫɢɥ, 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ +  (6.90) ˃ܧ

 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 

 ܴ = ͻͻͷ͹,ͳͶ ʜ ˏ⁄  ,  

ܨ  = ͹Ͳͳ͹,ʹ͸ ʜ ˏ⁄ ,   

 ଽଽହ଻,ଵସ∙ଵ଻଴ଵ଻,ଶ଺∙ଵ = ͳ,Ͷ > ͳ,ʹͷ.  

  

ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɨɯɪɚɧɚ ɩɪɢɪɨɞɵ 

 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ №117, ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ 
ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ 
ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ, ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ 
ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ 
ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɫɨɫɬɚɜɨɦ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɉɨɥɨɠɟɧɢɟɦ, 
ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ 
ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɟɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ 
ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  

ɇɚɢɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ, ɢ ɜ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, 
ɡɚɞɚɱɚ ɤɨɬɨɪɵɯ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ɇɚ ɧɟɛɨɥɶɲɢɯ Ƚɗɋ ɧɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ 

ɩɪɨɜɨɞɢɬ ɝɪɭɩɩɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɨɞɧɨɝɨ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɥɢɛɨ ɧɚɛɥɸɞɟɧɢɹ ɜɟɞɟɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ.  

 

7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

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

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
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− ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 

− ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

− ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  

− ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

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

− ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

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

− ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ 
ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ 
ɪɭɤɨɜɨɞɫɬɜɨ  ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ 
ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ 
ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.  
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Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ  
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

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

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

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
− ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
− ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
− ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
− ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 

7.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

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

 

7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ 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: 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 

 – Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
 – ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
 – Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
 – ɎɁ  «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ»  № 96-ɎɁ ɨɬ 04.05.1999; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ № 89-ɎɁ ɨɬ 
24.06.1998; 

 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996; 
 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ:   

1. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

2. ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 3. ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 

 

8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

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

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 
 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 171 171 171 171 171 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 6800 6800 6800 6800 6800 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 802885,7 1162800 1162800 1162800 1162800 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ·ɱ 8028,857 11628 11628 11628 11628 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ·ɱ 794856,9 1151172 1151172 1151172 1151172 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ 
Ɇȼɬ·ɱ 

1912,5 1990,167 2081,667 2176,167 2273,667 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 126,9 190,9 199,7 208,8 218,1 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 19,38 29,12 30,46 31,85 33,27 

 

ɍɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟɦ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ 
ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 

8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 

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

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

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

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

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

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

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 252,2 21,03 

ɉɪɨɱɢɟ 274,0 30,95 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 57,11 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ, % 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

1-5 0,020 

6-15 0,027 

16-25 0,035 

 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 16,5 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,63 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,22 

ɂɬɨɝɨ  17,35 

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɇɟɞɜɟɞɢɰɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5 ɢ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 11,3 11,3 11,3 11,3 11,3 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 35,7 34,2 32,6 31, 1 29,5 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 39,4 57,1 57,1 57,1 57,1 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 7,4 7,5 9,2 8,7 8,3 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 11,8 17,3 17,7 17, 9 17, 9 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 2,1 4,2 6,2 7,1 7,1 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 232,4 256,2 258,6 257,6 255,6 
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Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 

 ɇȾɋ – 18%; 

 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 

 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  

 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2022-2026 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 

 

Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 252,6 411,4 500,5 525,7 551,5 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 271,3 414,0 493,9 516,0 538,7 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 8,9 8,9 8,9 8,9 8,9 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 68,4 65,4 62,4 37,4 34,5 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 601,3 899,8 1065,8 1110,1 1155,7 

 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 

ɉɪɢɛɵɥɶ – ɷɬɨ ɜɚɠɧɟɣɲɢɣ ɤɚɱɟɫɬɜɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɪɟɞɫɬɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɦɚɬɟɪɢɚɥɶɧɵɯ, ɬɪɭɞɨɜɵɯ ɢ ɮɢɧɚɧɫɨɜɵɯ ɪɟɫɭɪɫɨɜ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 832,3 1572,0 2364,6 2754,0 2877,0 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 232,4 256,2 258,6 257,6 255,6 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 600,0 1315,9 2106,0 2496,3 2621,4 

EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 600,0 1315,9 2106,0 2496,3 2621,4 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 120,0 263,2 421,2 499,2 524,3 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 480,0 1052,7 1684,8 1997,0 2097,1 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 

 
Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 

 

Ɋɨɫɬ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɛɭɫɥɨɜɥɟɧ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 
ɦɨɳɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɊɭɫȽɢɞɪɨ ɜ 
ɩɪɨɝɧɨɡɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ. 

 

8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ (ɧɨɜɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ) 
 

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

 

8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

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

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 

2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 

3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

4. ɂ ɬ.ɞ. 
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Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 

ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-

113; 

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

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

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2018 ɝɨɞɚ. 

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

 

8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɉɟɬɪɨɜɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ɇɟɞɜɟɞɢɰɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 82 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 8048,6 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,77 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,148 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 19907,1 

 

 

 

 



107 

 

8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

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

 

Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 147,6 537,1 840,5 1010,4 1057,7 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 71,4 68,4 65,4 62,4 59,4 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.Ɋɭɛɥɟɣ 219,1 605,6 906,0 1073,0 1117,2 

 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 
ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɭɦɟɧɶɲɚɸɬɫɹ. 

 

8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
1) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
2) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
3) ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
4) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
5) ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 8.10.  

 

Ɍɚɛɥɢɰɚ 8.10 - Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 
Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
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ɛ) ɐɟɧɚ ɫɛɵɬɚ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ ɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 

 

ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ 
ɦɟɧɶɲɟ PI. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ 

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 
8.4. 
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Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI 

ɷɬɨ ɦɵ ɦɨɠɟɦ ɧɚɛɥɸɞɚɬɶ ɧɚ ɪɢɫɭɧɤɟ 8.5. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

 ɢɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
 ɢɡɦɟɧɟɧɢɟ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɢɡɦɟɧɟɧɢɟ ɢɧɜɟɫɬɢɰɢɣ. 
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ɉɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, %
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9 ɋɢɫɬɟɦɚ Ⱥɂɂɋ Ʉɍɗ, ɬɪɟɛɨɜɚɧɢɹ, ɫɯɟɦɵ, ɞɚɬɱɢɤɢ, ɫɢɫɬɟɦɵ 
ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ, ɨɬɱɟɬɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɋɈ 
ȿɗɋ, ɇɉ ȺɌɋ. 

 

9.1 ɇɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ  
 

ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (Ⱥɂɂɋ Ʉɍɗ) – ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɬɟɯɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɨɛɴɟɞɢɧɹɸɳɟɟ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɬɨɱɟɤ ɢɡɦɟɪɟɧɢɣ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ 
ɜɪɟɦɟɧɢ, ɜɵɩɨɥɧɹɸɳɟɟ ɮɭɧɤɰɢɢ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ, ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ 
ɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɨɜ ɢ ɫɪɟɞɫɬɜ 
ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɟɪɟɞɚɱɢ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɦɟɪɱɟɫɤɢɦ ɭɱɟɬɨɦ ɧɚ ɨɩɬɨɜɨɦ 
ɪɵɧɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 
ɤɨɦɦɟɪɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ. 

Ʉɨɦɦɟɪɱɟɫɤɢɣ ɭɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ) – ɩɪɨɰɟɫɫ 
ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɦɨɳɧɨɫɬɢ, 
ɫɛɨɪɚ, ɯɪɚɧɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ, ɩɟɪɟɞɚɱɢ ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ, ɞɚɧɧɵɯ ɨ ɤɨɥɢɱɟɫɬɜɟ 
ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɢ ɩɨɬɪɟɛɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ) ɞɥɹ ɰɟɥɟɣ 
ɜɡɚɢɦɨɪɚɫɱɟɬɨɜ ɡɚ ɩɨɫɬɚɜɥɟɧɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ (ɦɨɳɧɨɫɬɶ), ɚ ɬɚɤɠɟ 
ɡɚ ɫɜɹɡɚɧɧɵɟ ɫ ɭɤɚɡɚɧɧɵɦɢ ɩɨɫɬɚɜɤɚɦɢ ɭɫɥɭɝɢ. 

 

9.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ 

 

ɇɨɪɦɚɬɢɜɧɨ ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɜɜɟɞɟɧɢɸ 
Ⱥɂɂɋ Ʉɍɗ ɧɚ ɨɩɬɨɜɵɣ ɪɚɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ Ⱥɂɂɋ Ʉɍɗ ɢ ɩɪɨɰɟɞɭɪɚ ɜɵɜɟɞɟɧɢɹ Ⱥɂɂɋ 
Ʉɍɗ ɧɚ ɈɊɗɆ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɬɜɟɪɠɞёɧɧɵɦ ɇɉ «ɋɨɜɟɬ Ɋɵɧɤɚ» 
Ɋɟɝɥɚɦɟɧɬɨɦ ɞɨɩɭɫɤɚ ɤ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ ɩɪɢɥɨɠɟɧɢɹɦɢ ɤ 
ɧɟɦɭ, ɜ ɱɚɫɬɧɨɫɬɢ: 

o ɉɪɢɥɨɠɟɧɢɟ № 1.1. ɉɨɥɨɠɟɧɢɟ ɨ ɩɨɪɹɞɤɟ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɭɫɚ 
ɫɭɛɴɟɤɬɚ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ ɜɟɞɟɧɢɹ ɪɟɟɫɬɪɚ ɫɭɛɴɟɤɬɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ; 

o ɉɪɢɥɨɠɟɧɢɟ № 11.1. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
(ɦɨɳɧɨɫɬɢ). Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ; 

o ɉɪɢɥɨɠɟɧɢɟ № 11.3. ɉɨɪɹɞɨɤ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ Ⱥɂɂɋ 
Ʉɍɗ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ ɩɪɢɫɜɨɟɧɢɹ ɤɥɚɫɫɚ Ⱥɂɂɋ 
Ʉɍɗ; 
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o ɉɪɢɥɨɠɟɧɢɟ № 11.4. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɸ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ȺɈ «ȺɌɋ» ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚɹɜɢɬɟɥɹ 
(ɨɩɪɨɫɧɵɟ ɥɢɫɬɵ). 

Ɍɪɟɛɨɜɚɧɢɹ ɤ Ⱥɂɂɋ Ʉɍɗ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɹ № 11.1 ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
­ ɢɡɦɟɪɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɫ ɞɢɫɤɪɟɬɧɨɫɬɶɸ 30 ɦɢɧɭɬ (30-ɦɢɧɭɬɧɵɟ ɩɪɢɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ) ɢ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɧɚ ɧɚɱɚɥɨ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɞɚɥɟɟ – ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ), ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ;  

­ ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ («ɀɭɪɧɚɥɵ 
ɫɨɛɵɬɢɣ») ɢ ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɭɱɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɞɚɧɧɵɯ ɨ ɜɚɪɢɚɧɬɚɯ ɫɯɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ (ɢɥɢ) ɨ ɩɨɥɨɠɟɧɢɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɜ ɤɨɦɦɟɪɱɟɫɤɢɣ ɨɩɟɪɚɬɨɪ (ɄɈ) 
ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɨɜ ɢɡɦɟɪɟɧɢɣ (ɞɚɥɟɟ – ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɢɡɦɟɪɟɧɢɣ);  

­ ɜɟɞɟɧɢɟ ɟɞɢɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ 
ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɨ 
ɫɨɫɬɨɹɧɢɢ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ ɢɡɦɟɪɟɧɢɣ;  

­ ɩɟɪɢɨɞɢɱɟɫɤɢɣ (1 ɪɚɡ ɜ ɫɭɬɤɢ) ɢ (ɢɥɢ) ɩɨ ɡɚɩɪɨɫɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɫɛɨɪ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ 
ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ ɢɡɦɟɪɟɧɢɣ; 

­ ɯɪɚɧɟɧɢɟ ɧɟ ɦɟɧɟɟ 3,5 ɥɟɬ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɞɚɧɧɵɯ ɨ 
ɫɨɫɬɨɹɧɢɢ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ ɢɡɦɟɪɟɧɢɣ; 

­ ɨɛɪɚɛɨɬɤɭ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɩɟɪɟɞɚɱɭ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɜ 
ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɭɱɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɚɧɧɵɯ ɨ 
ɜɚɪɢɚɧɬɚɯ ɫɯɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ (ɢɥɢ) ɨ ɩɨɥɨɠɟɧɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɏML-ɮɨɪɦɚɬɟ ɩɨ 
ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ ɄɈ ɢ ɜɧɟɲɧɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɞɩɢɫɶɸ; 

­ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɧɚ ɮɢɡɢɱɟɫɤɨɦ ɢ ɩɪɨɝɪɚɦɦɧɨɦ ɭɪɨɜɧɟ; 

­ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨ ɡɚɩɪɨɫɭ ɄɈ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɡɦɟɪɟɧɢɣ, ɞɚɧɧɵɦ ɨ ɫɨɫɬɨɹɧɢɢ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɢ ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɥɹ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɭɱɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɚɧɧɵɯ ɨ ɜɚɪɢɚɧɬɚɯ ɫɯɟɦ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ (ɢɥɢ) ɨ ɩɨɥɨɠɟɧɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɨɛɴɟɤɬɨɜ 
ɢɡɦɟɪɟɧɢɣ ɫ ɫɟɪɜɟɪɚ (ȺɊɆɚ) ɂȼɄ Ⱥɂɂɋ Ʉɍɗ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ Ⱥɂɂɋ Ʉɍɗ.  

 

9.3 ȼɵɛɨɪ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦɵ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɪɵɧɤɟ ɫɢɫɬɟɦ Ⱥɂɂɋ Ʉɍɗ ɩɪɟɞɫɬɚɜɥɟɧɨ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜ ɪɚɡɥɢɱɧɵɯ ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ. ȼɚɠɧɨɣ ɡɚɞɚɱɟɣ 
ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨ ɜɵɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɱɬɨɛɵ ɨɧɨ ɨɬɜɟɱɚɥɨ ɧɟ ɬɨɥɶɤɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚ ɭɫɬɪɨɣɫɬɜɚ Ⱥɂɂɋ Ʉɍɗ, ɬɚɤɢɦ ɤɚɤ ɛɟɫɩɟɪɟɛɨɣɧɚɹ ɪɚɛɨɬɚ, 
ɧɚɞɟɠɧɨɫɬɶ, ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ, ɧɨ ɢ ɭɞɨɜɥɟɬɜɨɪɹɥɨ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ.  
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Ɇɧɨɣ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 ȺɈ «ɇɇɉɈ ɢɦ. Ɏɪɭɧɡɟ» (ɫɱɟɬɱɢɤ «ɋɗɌ-4ɌɆ.02»); 
 ɈɈɈ «ɇɉɄ ɂɧɤɨɬɟɤɫ» (ɫɱɟɬɱɢɤɢ «Ɇɟɪɤɭɪɢɣ 230 ART»);  
 Ʉɨɧɰɟɪɧɚ «ɗɧɟɪɝɨɦɟɪɚ» (CE301-S31); 

 Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɝɪɭɩɩɵ ɤɨɦɩɚɧɢɣ Elster (ɫɱɟɬɱɢɤɢ Ⱥɥɶɮɚ ɢ ȿɜɪɨ 
Ⱥɥɶɮɚ); 

 Ʉɨɦɩɚɧɢɢ Echelon Corporation (ɨɞɧɨɮɚɡɧɵɟ ɢ ɦɧɨɝɨɮɚɡɧɵɟ 
ɫɱɟɬɱɢɤɢ KNUM (EM)). 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɱɟɬɱɢɤɨɜ 

ɋɗɌ-4ɌɆ.02 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɩɨ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ  
 ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

Ɍɨɤ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɦȺ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɰɟɩɹɦ 
ɧɚɩɪɹɠɟɧɢɹ, ȼȺ, ɧɟ ɛɨɥɟɟ 

Ɇɟɠɩɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ, ɥɟɬ 

Ɂɚɲɢɬɚ ɢɧɮɨɪɦɚɰɢɢ  
 

ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ 

 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɞɨ ɨɬɤɚɡɚ, ɱɚɫ 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

0,2S ɢɥɢ 0,5S; 

0,5 ɢɥɢ 1,0. 
0,001Iɧɨɦ 

2,0 

 

10 

ɬɪɢ ɩɪɨɝɪɚɦɦɧɵɯ ɭɪɨɜɧɹ 
ɢ ɚɩɩɚɪɚɬɧɚɹ ɛɥɨɤɢɪɨɜɤɚ 

ɰɢɤɥɢɱɟɫɤɚɹ, 
ɧɟɩɪɟɪɵɜɧɚɹ  
90000 

30 

Ɋɨɫɫɢɹ 

ɋɗɌ-4ɌɆ.02 ɜɟɞɭɬ ɦɧɨɝɨɬɚɪɢɮɧɵɣ ɭɱɟɬ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 
ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨ ɜɨɫɶɦɢ ɬɚɪɢɮɧɵɦ ɡɨɧɚɦ. ȼɟɞɭɬ ɚɪɯɢɜɵ 
ɭɱɬɟɧɧɨɣ ɷɧɟɪɝɢɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɨɫɦɨɬɪɚ ɧɚ ɢɧɞɢɤɚɬɨɪɟ ɢ ɫɱɢɬɵɜɚɧɢɹ 
ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ ɫɜɹɡɢ: ɜɫɟɝɨ ɨɬ ɫɛɪɨɫɚ ɩɨɤɚɡɚɧɢɣ; ɡɚ ɬɟɤɭɳɢɣ ɢ ɩɪɟɞɵɞɭɳɢɣ 
ɝɨɞ; ɡɚ ɬɟɤɭɳɢɣ ɢ ɤɚɠɞɵɣ ɢɡ 11 ɩɪɟɞɵɞɭɳɢɯ ɦɟɫɹɰɟɜ; ɡɚ ɬɟɤɭɳɢɟ ɢ 
ɩɪɟɞɵɞɭɳɢɟ ɫɭɬɤɢ. Ɏɨɪɦɢɪɭɸɬ ɦɚɫɫɢɜ ɩɪɨɮɢɥɹ ɦɨɳɧɨɫɬɢ ɫ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ ɜɪɟɦɟɧɟɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɨɬ 1 ɞɨ 30 ɦɢɧɭɬ ɞɥɹ ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. Ƚɥɭɛɢɧɚ ɯɪɚɧɟɧɢɹ 
ɤɚɠɞɨɝɨ ɦɚɫɫɢɜɚ ɩɪɨɮɢɥɹ ɦɨɳɧɨɫɬɢ ɩɪɢ ɜɪɟɦɟɧɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 30 ɦɢɧɭɬ 
ɫɨɫɬɚɜɥɹɟɬ 3,7 ɦɟɫɹɰɚ. ȼɟɞɭɬ ɠɭɪɧɚɥɵ ɫɨɛɵɬɢɣ, ɠɭɪɧɚɥɵ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɠɭɪɧɚɥɵ ɩɪɟɜɵɲɟɧɢɹ ɩɨɪɨɝɚ ɦɨɳɧɨɫɬɢ ɢ ɫɬɚɬɭɫɧɵɣ ɠɭɪɧɚɥ. 
ɂɡɦɟɪɹɸɬ ɦɝɧɨɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ 
ɬɪɟɯɮɚɡɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ. 

Ɇɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɢɡɦɟɪɢɬɟɥɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɨɬɤɥɨɧɟɧɢɹ ɮɚɡɧɵɯ 
(ɦɟɠɮɚɡɧɵɯ, ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ) ɧɚɩɪɹɠɟɧɢɣ ɢ ɱɚɫɬɨɬɵ ɫɟɬɢ ɫ 
ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɢɡɦɟɪɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 
Ɉɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɱɢɬɵɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɞɚɧɧɵɯ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ RS-485 ɢ 
ɨɩɬɨɩɨɪɬ. 
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Ɉɫɨɛɟɧɧɨɫɬɢ: 
­ ɐɢɮɪɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ. 
­ Ⱦɜɚ ɢɧɬɟɪɮɟɣɫɚ ɫɜɹɡɢ: RS-485 ɢ ɨɩɬɨɩɨɪɬ. 
­ ȼɫɬɪɨɟɧɧɵɟ ɱɚɫɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
­ ɑɟɬɵɪɟ ɢɦɩɭɥɶɫɧɵɯ ɜɵɯɨɞɚ. 
­ ɗɧɟɪɝɨɧɟɡɚɜɢɫɢɦɚɹ ɩɚɦɹɬɶ. 

Ɇɟɪɤɭɪɢɣ 230 ART 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɩɨ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

 ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

Ɍɨɤ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɦȺ 

 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɰɟɩɹɦ 

ɧɚɩɪɹɠɟɧɢɹ, ȼȺ, ɧɟ ɛɨɥɟɟ 

Ɇɟɠɩɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ, ɥɟɬ 

Ɂɚɲɢɬɚ ɢɧɮɨɪɦɚɰɢɢ  
 

 

 

ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

0,5S ɢɥɢ 1,0; 
1,0 ɢɥɢ 2,0. 
5,0(7,5Ⱥ); 20,0(60Ⱥ); 
40(100Ⱥ) 

0,1 

 

10 

ɞɜɚ ɭɪɨɜɧɹ ɞɨɫɬɭɩɚ ɢ 
ɚɩɩɚɪɚɬɧɚɹ ɡɚɳɢɬɚ 
ɩɚɦɹɬɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɧɟɩɪɟɪɵɜɧɚɹ 

Ɋɨɫɫɢɹ 

Ɇɟɪɤɭɪɢɣ 230 ART ɜɟɞɟɬ ɢɡɦɟɪɟɧɢɟ, ɭɱёɬ, ɯɪɚɧɟɧɢɟ, ɜɵɜɨɞ ɧɚ ɀɄɂ ɢ 
ɩɟɪɟɞɚɱɭ ɩɨ ɢɧɬɟɪɮɟɣɫɚɦ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɡɞɟɥɶɧɨ ɩɨ 
ɤɚɠɞɨɦɭ ɬɚɪɢɮɭ ɢ ɫɭɦɦɭ ɩɨ ɜɫɟɦ ɬɚɪɢɮɚɦ.  

Ɍɚɪɢɮɢɤɚɬɨɪ ɫɱёɬɱɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɱёɬɚ ɩɨ 4 ɬɚɪɢɮɚɦ ɜ 
16 ɜɪɟɦɟɧɧɵɯ ɡɨɧɚɯ ɫɭɬɨɤ ɞɥɹ 4-ɯ ɬɢɩɨɜ ɞɧɟɣ. 

Ɍɚɤ ɠɟ ɢɡɦɟɪɹɸɬ ɦɝɧɨɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɬɪɟɯɮɚɡɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɫɱёɬɱɢɤɟ ɦɨɠɧɨ ɡɚɞɚɬɶ ɥɢɦɢɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɢ ɩɟɪɟɜɟɫɬɢ ɫɱёɬɱɢɤ ɜ ɪɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɥɢɦɢɬɚɦ. ȼ 
ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɥɢɦɢɬɚ ɫɱёɬɱɢɤ ɫɞɟɥɚɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɡɚɩɢɫɶ ɜ ɠɭɪɧɚɥɟ ɫɨɛɵɬɢɣ ɫ ɨɬɦɟɬɤɨɣ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ ɤɨɝɞɚ ɩɪɨɢɡɨɲɥɨ ɷɬɨ 
ɩɪɟɜɵɲɟɧɢɟ. ɀɭɪɧɚɥ ɞɨɫɬɭɩɟɧ ɤ ɩɪɨɱɬɟɧɢɹ ɩɨ ɥɸɛɨɦɭ ɢɡ ɢɡ ɰɢɮɪɨɜɵɯ 
ɢɧɬɟɪɮɟɣɫɨɜ ɫɱёɬɱɢɤɚ ɤɪɨɦɟ PLC. 

ȼɨɡɦɨɠɧɨ ɭɩɪɚɜɥɟɧɢɟ ɧɚɝɪɭɡɤɨɣ ɱɟɪɟɡ ɬɟɥɟɦɟɬɪɢɱɟɫɤɢɣ ɜɵɯɨɞ ɜɧɟɲɧɢɦɢ 
ɰɟɩɹɦɢ ɤɨɦɦɭɬɚɰɢɢ.  

CE301-S31 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɩɨ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ  
 ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

Ɍɨɤ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɦȺ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɰɟɩɹɦ 
ɧɚɩɪɹɠɟɧɢɹ, ȼȺ, ɧɟ ɛɨɥɟɟ 

Ɇɟɠɩɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ, ɥɟɬ 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɞɨ ɨɬɤɚɡɚ, ɱɚɫ 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 

0,2S ɢɥɢ 0,5S; 

0,5 ɢɥɢ 1,0. 
5,0(10Ⱥ); 20,0(60Ⱥ) 

1,0 

 

10 

220000 

30 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶ Ɋɨɫɫɢɹ 

Ɉɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɫɱɟɬɱɢɤɚ: 
 ɇɚɥɢɱɢɟ ɨɩɬɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
 ɂɧɬɟɪɮɟɣɫ RS485. 

 ɍɩɪɚɜɥɟɧɢɟ ɧɚɝɪɭɡɤɨɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɧɟɲɧɟɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ. 

 Ⱦɥɹ ɦɨɧɬɚɠɚ ɧɚ ɩɥɨɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɱɟɬɱɢɤ ɤɨɦɩɥɟɤɬɭɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɨɣ ɤɪɵɲɤɨɣ ɡɚɤɪɵɜɚɸɳɟɣ ɞɨɫɬɭɩ ɤ ɬɨɤɨɜɨɞɚɦ. 

 ɋɢɝɧɚɥɢɡɚɰɢɹ ɨɛ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɥɢɦɢɬɨɜ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɨɬɪɟɛɥɟɧɢɸ. 
 Ɂɚɳɢɬɚ ɩɚɦɹɬɢ ɞɚɧɧɵɯ ɢ ɩɚɦɹɬɢ ɩɪɨɝɪɚɦɦ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ 

ɢɡɦɟɧɟɧɢɣ (ɩɚɪɨɥɶ ɫɱɟɬɱɢɤɚ, ɚɩɩɚɪɚɬɧɚɹ ɛɥɨɤɢɪɨɜɤɚ). 
 ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɥɢɦɚɬɢɱɟɫɤɢɦ, ɦɟɯɚɧɢɱɟɫɤɢɦ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ 

ɜɨɡɞɟɣɫɬɜɢɹɦ. 
Ⱥɥɶɮɚ Ⱥ1800 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɩɨ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ  
 ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

Ɍɨɤ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɦȺ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɰɟɩɹɦ 
ɧɚɩɪɹɠɟɧɢɹ, ȼȺ, ɧɟ ɛɨɥɟɟ 

Ɇɟɠɩɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ, ɥɟɬ 

ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɞɨ ɨɬɤɚɡɚ, ɱɚɫ 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

0,2S ɢɥɢ 0,5S; 

0,5 ɢɥɢ 1,0. 
0,001Iɧɨɦ 

3,6 
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ɟɫɬɶ 

120000 

30 

Ɋɨɫɫɢɹ 

Ɉɩɰɢɨɧɚɥɶɧɨ: GSM/GPRS ɦɨɞɟɦɵ ɫɟɪɢɢ «Ɇɟɬɪɨɧɢɤɚ 100» ɞɥɹ 
ɭɞɚɥɟɧɧɨɝɨ ɫɧɹɬɢɹ ɩɨɤɚɡɚɧɢɣ ɫ A1800. ȼɵɞɟɪɠɢɜɚɸɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ 
0,4 ɤȼ. 

Echelon EM 2023 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɩɨ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ  
 ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɰɟɩɹɦ 
ɧɚɩɪɹɠɟɧɢɹ, ȼȺ, ɧɟ ɛɨɥɟɟ 

Ɇɟɠɩɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ, ɥɟɬ 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɞɨ ɨɬɤɚɡɚ, ɱɚɫ 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

1,0; 

2,0. 

6,0 

 

16 

145000 

30 

ɋɒȺ 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɦɨɞɟɥɟɣ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɸɬɫɹ ɫɱɟɬɱɢɤɢ 
«Ⱥɥɶɮɚ Ⱥ1800». ɉɟɪɟɞɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɧɚ ɛɚɡɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɱɢɩɚ ALPHA® 
ɝɚɪɚɧɬɢɪɭɟɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɢ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɱёɬɱɢɤɚ, ɚ ɪɚɡɜɢɬɵɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɡɚɳɢɬɧɵɟ ɤɚɱɟɫɬɜɚ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɚɦɵɦ 
ɫɬɪɨɝɢɦ ɫɬɚɧɞɚɪɬɚɦ ɢ ɨɬɜɟɱɚɸɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɜɪɟɦɟɧɧɨɣ ɢ ɛɭɞɭɳɟɣ 
ɷɧɟɪɝɟɬɢɤɢ. 

ɋɱёɬɱɢɤ Ⱥɥɶɮɚ Ⱥ1800 ɨɛɥɚɞɚɟɬ ɭɜɟɥɢɱɟɧɧɨɣ ɩɚɦɹɬɶɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɦɭ 
ɜɟɫɬɢ ɡɚɩɢɫɶ ɬɪёɯ ɧɟɡɚɜɢɫɢɦɵɯ ɦɚɫɫɢɜɨɜ ɩɪɨɮɢɥɹ ɧɚɝɪɭɡɤɢ ɩɨ ɷɧɟɪɝɢɢ ɢ 

https://www.izmerenie.ru/ru/modemy-metronika-100
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ɦɨɳɧɨɫɬɢ ɫ ɪɚɡɧɵɦɢ ɢɧɬɟɪɜɚɥɚɦɢ ɭɫɪɟɞɧɟɧɢɹ (1, 2, 3, 5, 6, 10, 15, 30 ɢ 60 ɦɢɧ.) 
Ⱥ ɬɚɤɠɟ ɞɨ 32 ɪɚɡɥɢɱɧɵɯ ɝɪɚɮɢɤɨɜ ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɢ ɫ ɞɜɭɦɹ ɪɚɡɥɢɱɧɵɦɢ 
ɢɧɬɟɪɜɚɥɚɦɢ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɡɚɩɢɫɚɧɧɵɟ ɡɚ ɩɨɫɥɟɞɧɢɣ ɢɧɬɟɪɜɚɥ ɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɢ, 
ɤɨɬɨɪɵɟ ɯɪɚɧɹɬɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɛɥɨɤɟ ɩɚɦɹɬɢ ɫɱёɬɱɢɤɚ, ɦɨɠɧɨ ɫɱɢɬɵɜɚɬɶ 
ɧɚɩɪɹɦɭɸ ɫ ɱɚɫɬɨɬɨɣ ɩɨɪɹɞɤɚ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɭɧɞ. Ʉɨɦɦɟɪɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɦɨɠɧɨ ɫɱɢɬɵɜɚɬɶ ɩɪɢ ɷɬɨɦ ɩɨ ɜɬɨɪɨɦɭ ɰɢɮɪɨɜɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ, ɫ ɞɪɭɝɨɣ ɱɚɫɬɨɬɨɣ, ɧɚɩɪɢɦɟɪ 30-ɦɢɧ. ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɱёɬɱɢɤ Ⱥɥɶɮɚ Ⱥ1800 ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɛɨɪɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱёɬɚ ɢ 
ɤɚɤ ɞɚɬɱɢɤɚ (ɫ ɡɚɦɟɳɚɸɳɢɦɢ ɞɚɧɧɵɦɢ) ɞɥɹ ɫɢɫɬɟɦ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ SCADA. 

ȼɫɬɪɨɟɧɧɚɹ ɩɥɚɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɢɬɚɧɢɹ, ɡɚɦɟɧɚ ɛɚɬɚɪɟɢ ɛɟɡ ɜɫɤɪɵɬɢɹ 
ɫɱёɬɱɢɤɚ, 16-ɫɟɝɦɟɧɬɧɵɣ ɞɢɫɩɥɟɣ ɫ ɩɨɞɫɜɟɬɤɨɣ, ɨɬɤɪɵɬɵɣ ɩɪɨɬɨɤɨɥ ANSI ɞɥɹ 
ɱɬɟɧɢɹ ɫɱёɬɱɢɤɚ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɰɢɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɞɨɛɫɬɜɨ 
ɪɚɛɨɬɵ ɫ ɧɨɜɵɦ ɫɱёɬɱɢɤɨɦ. 

ȼ ɧɚɪɹɞɭ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɞɚɧɧɚɹ ɦɨɞɟɥɶ ɢɦɟɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɭɞɨɛɫɬɜɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ:  
 RTU-327 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ɗɥɶɫɬɟɪ Ɇɟɬɪɨɧɢɤɚ»; 
 «ɗɄɈɆ-3000» ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ɉɪɨɫɨɮɬ-ɋɢɫɬɟɦɵ»; 
 ɋɂɄɈɇ ɋ70 — ɤɨɧɬɪɨɥɥɟɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ ɂɌɎ «ɋɢɫɬɟɦɵ ɢ 

ɬɟɯɧɨɥɨɝɢɢ». 
RTU 327 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɚɲɢɜɚɟɦɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ — ɞɨ 2000 

 ɞɥɢɬɟɥɶɧɨɫɬɶ ɯɪɚɧɟɧɢɹ: 

­ 210 ɫɭɬɨɤ (7 ɦɟɫɹɰɟɜ) ɞɥɹ A+A-R+R- 

­ 3 ɫɭɬɨɤ ɞɥɹ ɤɨɪɨɬɤɢɯ ɢɧɬɟɪɜɚɥɨɜ 

­ 3 ɫɭɬɨɤ ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɫɟɬɢ 

 ɹɜɥɹɸɬɫɹ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɦɢ ɢɡɞɟɥɢɹɦɢ, ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɧɚ 
ɧɟɩɪɟɪɵɜɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. ɇɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ 100000 ɱɚɫɨɜ (250 ɋ, ɩɨɥɧɚɹ 
ɧɚɝɪɭɡɤɚ).  

 ɫɪɨɤ ɫɥɭɠɛɵ ɧɟ ɦɟɧɟɟ 20 ɥɟɬ. 
 ɨɛɴɟɞɢɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɫɨ ɫɱɟɬɱɢɤɨɜ, ɜ ɝɪɭɩɩɨɜɵɟ 

ɢɡɦɟɪɟɧɢɹ. 
 ȼ ɩɚɦɹɬɢ ɍɋɉȾ ɫɨɯɪɚɧɹɸɬɫɹ ɤɚɤ ɬɟɯɧɢɱɟɫɤɢɣ, ɬɚɤ ɢ ɤɨɦɦɟɪɱɟɫɤɢɣ 

ɝɪɚɮɢɤɢ. 
ɍɱёɬ ɩɨɬɪɟɛɥёɧɧɨɣ ɢ ɜɵɞɚɧɧɨɣ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɡɚ 

ɪɚɫɱёɬɧɵɣ ɩɟɪɢɨɞ ɞɥɹ ɫɱёɬɱɢɤɨɜ ɢ ɝɪɭɩɩ ɫɭɦɦɚɪɧɨ ɢ ɩɨ ɬɚɪɢɮɧɵɦ ɡɨɧɚɦ. 
ɗɄɈɆ-3000 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɭɱɟɬɚ — ɞɨ 3000; 

 ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɚɲɢɜɚɟɦɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ — ɞɨ 100; 
 ɨɛɪɚɛɨɬɤɚ ɞɨ 80 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ; 
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 ɜɫɬɪɨɟɧɧɵɟ ɱɚɫɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 
 ɜɫɬɪɨɟɧɧɵɣ GPS/ȽɅɈɇȺɋɋ-ɩɪɢɟɦɧɢɤ; 
 ɧɟ ɢɦɟɟɬ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ; 
 ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.  
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 

 ɫɜɟɬɨɜɚɹ ɢɧɞɢɤɚɰɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ; 
 ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ. 

ɋɂɄɈɇ ɋ70 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 

 ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɣ (ɭɱёɬɚ): ɞɨ 96; 
 ɤɨɥɢɱɟɫɬɜɨ ɬɚɪɢɮɧɵɯ ɡɨɧ ɜ ɫɭɬɤɢ: ɞɨ 12; 
 ɤɨɥɢɱɟɫɬɜɨ ɝɪɭɩɩ ɭɱёɬɚ: ɞɨ 48; 
 ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɨɫɧɨɜɧɵɦɢ ɬɢɩɚɦɢ ɫɱёɬɱɢɤɨɜ; 
 ɢɡɦɟɪɟɧɢɟ ɩɪɢɪɚɳɟɧɢɹ ɷɧɟɪɝɢɢ ɢ ɭɫɪɟɞɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɤɨɧɬɪɨɥɶ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɷɧɟɪɝɢɢ ɢ ɩɨɤɚɡɚɧɢɣ ɫɱёɬɱɢɤɨɜ; 
 ɜɟɞɟɧɢɟ ɝɪɚɮɢɤɨɜ ɦɨɳɧɨɫɬɢ; 
 ɜɟɞɟɧɢɟ «ɀɭɪɧɚɥɚ ɫɨɛɵɬɢɣ»; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ Profibus (DIN 19245) ɞɨ 32 

ɤɨɧɬɪɨɥɥɟɪɨɜ. 
Ʉɨɧɬɪɨɥɥɟɪɵ ɋɂɄɈɇ ɋ70 ɢɦɟɸɬ 8 ɭɧɢɜɟɪɫɚɥɶɧɵɯ, ɩɪɨɝɪɚɦɦɧɨ 

ɧɚɫɬɪɚɢɜɚɟɦɵɯ, ɢɧɬɟɪɮɟɣɫɨɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɜɹɡɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɫ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

Ⱦɥɹ Ⱥɂɂɋ Ʉɍɗ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɜɵɛɪɚɥɚ ɍɋɉȾ ɫɟɪɢɢ RTU-327 Ɉɧɨ 
ɢɦɟɟɬ ɨɞɢɧɚɤɨɜɨɟ ɜɫɬɪɨɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɪɚɛɨɬɵ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɦɨɝɭɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɤɚɤ ɨɬɞɟɥɶɧɨ, ɬɚɤ ɢ ɜ 
ɫɨɫɬɚɜɟ ɲɤɚɮɨɜ ɢ ɂȼɄ «Ⱥɥɶɮɚɐɟɧɬɪ». ɉɨɡɜɨɥɹɸɬ ɨɛɴɟɞɢɧɹɬɶ ɷɥɟɤɬɪɨɫɱёɬɱɢɤɢ 
ɢ ɞɪɭɝɢɟ ɍɋɉȾ ɢ ɂȼɄ ɩɨ ɦɟɫɬɚɦ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɨɛɴɟɤɬɵ ɤɨɧɬɪɨɥɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɢɮɪɨɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɬɢɩɚ Ethernet, RS-485, RS-232. Ⱦɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɦɟɪɟɧɢɣ ɬɟɤɭɳɟɝɨ ɜɪɟɦɟɧɢ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɞɤɥɸɱɟɧɢɹ ȽɅɈɇȺɋɋ/GPS-ɩɪɢёɦɧɢɤɚ (ɧɟɨɛɹɡɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ). 

 

9.4 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ⱥɂɂɋ Ʉɍɗ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ 

 

Ⱥɂɂɋ Ʉɍɗ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɭɪɨɜɧɟɜɭɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɫ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɮɭɧɤɰɢɟɣ ɢɡɦɟɪɟɧɢɹ. 

Ɏɭɧɤɰɢɢ Ⱥɂɂɋ Ʉɍɗ ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɭɪɨɜɧɹɯ: 
1. ɍɪɨɜɟɧɶ ɢɡɦɟɪɢɬɟɥɶɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ (ɞɚɥɟɟ – 

ɂɂɄ), ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ: 
 ɫɱɟɬɱɢɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (Ⱥɥɶɮɚ Ⱥ1800); 
 ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ; 
 ɜɬɨɪɢɱɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɰɟɩɢ; 

 ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɤɚɧɚɥɵ ɫɜɹɡɢ 
(ɤɚɧɚɥɨɨɛɪɚɡɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ). 
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2. ɍɪɨɜɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɞɚɥɟɟ – ɂȼɄɗ), ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ:  

 ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (RTU 327); 

 ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɤɚɧɚɥɵ ɫɜɹɡɢ 
(ɤɚɧɚɥɨɨɛɪɚɡɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ). 

3. ɍɪɨɜɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɜ ɫɨɫɬɚɜ 
ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ: 

 ɫɟɪɜɟɪ (ɫɟɪɜɟɪɚ) ɛɚɡ ɞɚɧɧɵɯ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 
ɨɛɟɫɩɟɱɟɧɢɟɦ (ɉɈ); 

 ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ (ȺɊɆ); 
 ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɤɚɧɚɥɵ ɫɜɹɡɢ 

(ɤɚɧɚɥɨɨɛɪɚɡɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ). 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ⱥɂɂɋ Ʉɍɗ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ 
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Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ Ⱥɂɂɋ Ʉɍɗ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ 

ɋɢɝɧɚɥɵ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɜ ɫɟɬɢ, ɫɧɢɦɚɸɬɫɹ ɫ 
ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɱɟɬɱɢɤɚ Ⱥɥɶɮɚ Ⱥ1800. ȼ ɫɱɟɬɱɢɤɟ ɦɝɧɨɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ. ɉɨ ɦɝɧɨɜɟɧɧɵɦ 
ɡɧɚɱɟɧɢɹɦ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɟ 
ɫɱɟɬɱɢɤɚ ɜɵɱɢɫɥɹɸɬɫɹ ɦɝɧɨɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɢ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɭɫɪɟɞɧɹɸɬɫɹ ɡɚ ɩɟɪɢɨɞ 0,02 ɫ. ɋɪɟɞɧɹɹ ɡɚ ɩɟɪɢɨɞ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɪɟɞɧɢɦ ɡɚ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹɦ ɚɤɬɢɜɧɨɣ ɢ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɐɢɮɪɨɜɨɣ ɫɢɝɧɚɥ ɫ ɜɵɯɨɞɨɜ ɫɱɟɬɱɢɤɨɜ ɩɨ ɩɪɨɜɨɞɧɵɦ ɥɢɧɢɹɦ ɫɜɹɡɢ 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɵɯɨɞɵ ɍɋɉȾ RTU 327, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɱɢɫɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ ɢ Ɍɇ, 
ɯɪɚɧɟɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɧɚɤɨɩɥɟɧɢɟ ɢ ɩɟɪɟɞɚɱɚ ɧɚɤɨɩɥɟɧɧɵɯ 
ɞɚɧɧɵɯ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɫɢɫɬɟɦɵ (ɫɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯ), ɚ ɬɚɤɠɟ 
ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɍɋɉȾ ɭɫɬɪɨɣɫɬɜɚɦ. 

ɇɚ ɜɟɪɯɧɟɦ – ɬɪɟɬɶɟɦ ɭɪɨɜɧɟ ɫɢɫɬɟɦɵ ɜɵɩɨɥɧɹɟɬɫɹ ɞɚɥɶɧɟɣɲɚɹ 
ɨɛɪɚɛɨɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ 
ɩɨɫɬɭɩɚɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɮɨɪɦɥɟɧɢɟ ɫɩɪɚɜɨɱɧɵɯ ɢ ɨɬɱɟɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 
Ⱦɚɥɟɟ ɩɨ ɤɚɧɚɥɚɦ ɫɜɹɡɢ (Ʌȼɋ), ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɚɥɶɧɟɣɲɚɹ ɩɟɪɟɞɚɱɚ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɈȺɈ «ȺɌɋ», ɪɟɝɢɨɧɚɥɶɧɵɣ ɮɢɥɢɚɥ ɉȺɈ «Ɋɨɫɫɟɬɢ». 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ Ⱥɂɂɋ Ʉɍɗ, ɈȺɈ «ȺɌɋ», ɪɟɝɢɨɧɚɥɶɧɵɦ 
ɮɢɥɢɚɥɨɦ ɉȺɈ «Ɋɨɫɫɟɬɢ» ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ: 

1. ɨɫɧɨɜɧɨɣ ɤɚɧɚɥ ɫɜɹɡɢ ɨɪɝɚɧɢɡɨɜɚɧ ɧɚ ɛɚɡɟ ɜɵɞɟɥɟɧɧɨɝɨ ɤɚɧɚɥɚ ɫɟɬɢ 
«ɂɧɬɟɪɧɟɬ». Ɉɫɧɨɜɧɨɣ ɤɚɧɚɥ ɫɜɹɡɢ ɨɛɟɫɩɟɱɢɜɚɟɬ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɟ 
ɦɟɧɟɟ 28800 ɛɢɬ/ɫɟɤ ɢ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɧɟ ɯɭɠɟ 0,95; 

2. ɪɟɡɟɪɜɧɵɣ ɤɚɧɚɥ ɫɜɹɡɢ ɨɪɝɚɧɢɡɨɜɚɧ ɱɟɪɟɡ ɬɟɥɟɮɨɧɧɭɸ ɫɟɬɶ ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ. Ɋɟɡɟɪɜɧɵɣ ɤɚɧɚɥ ɫɜɹɡɢ ɨɛɟɫɩɟɱɢɜɚɟɬ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
ɧɟ ɦɟɧɟɟ 9600 ɛɢɬ/ɫɟɤ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɧɟ ɯɭɠɟ 0,95. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ ɢɡɦɟɪɟɧɢɣ ɜ ɫɨɫɬɚɜ Ⱥɂɂɋ Ʉɍɗ ɜɯɨɞɢɬ 
ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɜɪɟɦɟɧɢ (ɋɈȿȼ). 

ɋɈȿȼ ɜɵɩɨɥɧɹɟɬ ɡɚɤɨɧɱɟɧɧɭɸ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɢ, ɢɦɟɟɬ 
ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɜɪɟɦɟɧɢ ɫ ɬɨɱɧɨɫɬɶɸ ɧɟ ɯɭɠɟ ±0,5 ɫ/ɫɭɬɤɢ. 
 

9.5 ɋɢɫɬɟɦɚ Ⱥɂɂɋ Ʉɍɗ ɧɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɇɉ 
ȺɌɋ. 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ Ⱥɂɂɋ Ʉɍɗ ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɤ ɨɩɬɨɜɨɦɭ ɪɵɧɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɤɨɧɧɨɣ ɤɨɦɦɟɪɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɟɣ ɤɚɤ ɫɭɛɴɟɤɬɚ ɪɵɧɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɝɥɚɦɟɧɬɚɦɢ ɈɊɗ (ɇɉ 
ȺɌɋ) ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɨɜɦɟɫɬɧɨ ɫ ɇɉ ȺɌɋ. 

Ɉɫɧɨɜɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɹɜɥɹɸɬɫɹ 
ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɬɪɚɠɟɧɧɵɟ ɜ 
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ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɞɨɤɭɦɟɧɬɚɯ ɤ «ɉɨɥɨɠɟɧɢɸ ɨ ɩɨɪɹɞɤɟ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɭɫɚ 
ɫɭɛɴɟɤɬɚ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ ɜɟɞɟɧɢɹ ɪɟɟɫɬɪɚ ɫɭɛɴɟɤɬɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ». 

Ɉɬɧɨɲɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɤɨɦɦɟɪɱɟɫɤɢɦ ɭɱɟɬɨɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɈɊɗ, 
ɪɟɝɭɥɢɪɭɸɬɫɹ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ: 

 Ƚɪɚɠɞɚɧɫɤɢɣ ɤɨɞɟɤɫ ɊɎ; 
 ɎɁ «Ɉɛ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ»; 
 ɎɁ «Ɉɛ ɨɛɟɫɩɟɱɟɧɢɢ ɟɞɢɧɫɬɜɚ ɢɡɦɟɪɟɧɢɣ»; 
 ɎɁ «Ɉ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ»; 
 ɉɪɚɜɢɥɚ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ) ɩɟɪɟɯɨɞɧɨɝɨ 

ɩɟɪɢɨɞɚ ɢ ɞɪ. 
Ⱦɚɧɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜɵɞɜɢɝɚɸɬ ɤɨɦɩɥɟɤɫ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɨɫɬɚɜɭ, 

ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɤɨɦɩɨɧɟɧɬɚɦ ɫɢɫɬɟɦɵ Ⱥɂɂɋ Ʉɍɗ ɢ ɷɬɚɩɚɦ ɢɯ 
ɩɨɫɬɪɨɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɬɚɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. Ⱦɟɬɚɥɶɧɨ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɢɡɥɨɠɟɧɵ ɜ ɪɟɝɥɚɦɟɧɬɚɯ – ɩɪɢɥɨɠɟɧɢɹɯ ɤ Ⱦɨɝɨɜɨɪɭ ɨ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɤ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɈɊɗɆ. «ɉɨɥɨɠɟɧɢɟ ɨ ɩɨɪɹɞɤɟ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɭɫɚ 
ɫɭɛɴɟɤɬɚ…» ɬɚɤɠɟ ɜɩɟɪɜɵɟ ɜɜɟɥɨ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ, ɬɨ ɟɫɬɶ 
ɜɜɟɥɨ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɡɞɚɜɚɟɦɨɣ Ⱥɂɂɋ Ʉɍɗ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɭɫɚ ɫɭɛɴɟɤɬɚ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɞɭɪɵ: 
 ɜɫɬɭɩɢɬɶ ɜ ɱɥɟɧɵ ɇɉ «ɋɨɜɟɬ ɪɵɧɤɚ»; 
 ɩɪɟɞɨɫɬɚɜɢɬɶ ɜ ɈȺɈ «ȺɌɋ» ɡɚɹɜɥɟɧɢɟ ɢ ɞɨɤɭɦɟɧɬɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ 
ɉɨɥɨɠɟɧɢɟɦ ɨ ɩɨɪɹɞɤɟ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɭɫɚ ɫɭɛɴɟɤɬɚ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɢ ɜɟɞɟɧɢɟ 
ɪɟɟɫɬɪɚ ɫɭɛɴɟɤɬɨɜ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ; 
 ɩɨɥɭɱɢɬɶ Ⱥɤɬ ɨ ɫɨɝɥɚɫɨɜɚɧɢɢ ɝɪɭɩɩ ɬɨɱɟɤ ɩɨɫɬɚɜɤɢ (ȽɌɉ); 
 ɩɨɥɭɱɢɬɶ Ⱥɤɬ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ Ⱥɂɂɋ Ʉɍɗ ɬɟɯɧɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɤɥɚɫɫɚ Ⱥ ɢɥɢ 
Ⱥ+; 
 ɩɨɞɩɢɫɚɬɶ Ⱦɨɝɨɜɨɪ ɨ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɤ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ. 
Ɍɚɤɠɟ ɧɟɩɪɟɦɟɧɧɵɦ ɭɫɥɨɜɢɟɦ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɭɫɚ ɫɭɛɴɟɤɬɚ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɡɚɤɥɸɱɟɧɧɨɝɨ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɩɨɪɹɞɤɟ ɞɨɝɨɜɨɪɚ ɨɛ ɨɤɚɡɚɧɢɢ ɭɫɥɭɝ ɩɨ ɩɟɪɟɞɚɱɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 37,0 ɦ ɧɚ ɪɟɤɟ Ɇɟɞɜɟɞɢɰɚ, ɹɜɥɹɸɳɟɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ 
I ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɉɟɬɪɨɜɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ  ɡɨɧɚ  ɟё  ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ ˖ܰ˔˕ = ͳ͹ͳ ʛʑ˕. 

Ɉɩɪɟɞɟɥёɧ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 172,22 ɦ. 
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɇɉɍ 179,0 ɦ ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 4,07 

ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 1029 ɦɥɧ. ɤȼɬ·ɱ. 

ɇɚ ɩɨɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: ɦɚɤɫɢɦɚɥɶɧɵɣ  ܪ௠௔௫ = ʹ͹,ʹ ˏ; ɪɚɫɱёɬɧɵɣ  ܪ˓˃˔˚ = ʹʹ,Ͳ ˏ; ɦɢɧɢɦɚɥɶɧɵɣ   ܪ௠𝑖௡ = ͳͺ,ͷ ˏ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ ܳ௠௔௫ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 901 ɦ3/ɫ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥёɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 
ɱɟɬɵɪɶɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 8,5 ɦ ɉɅ30 ɛ-ȼ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 73,2 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1450/83-82 ɍɏɅ4 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 85,5 

Ɇȼɬ.  
Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. ɉɨ 

ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-125000/220-ɍ1, ɍɏɅ1, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ – 2500/15-ɍɁ, Ɍɋ-2500/35-ɍ1, ɌɋɁ 
1600/6-ɍ3, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/32.  

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɨ ɫɨ ɫɯɟɦɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ ɈɊɍ 
220. ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢɧɹɬ ȼȽȻɍ-220 

ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ, ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ, 
ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ.  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɨɣ. ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ 
ɜɯɨɞɹɬ: 

 - ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
- ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; 
- ɪɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ; 
- ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ;  
- ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ; 
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- ɫɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ. 
ɞɥɢɧɚ ɩɨ ɝɪɟɛɧɸ: 
- ɨɛɳɚɹ ɞɥɢɧɚ  849,80 ɦ; 
- ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ  234,00 ɦ; 
- ɝɪɭɧɬɨɜɵɟ ɫɨɨɪɭɠɟɧɢɹ   615,80 ɦ; 
- ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ   149,00 ɦ; 
- ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ  213,00; 

- ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ   402,80 ɦ; 
ɞɥɢɧɚ ɦɚɲɡɚɥɚ – 85,00 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱёɬɧɵɦ ɩɭɬёɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ –43,00 ɦ; 
ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ –140,00 ɦ; 
ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ – 183,00ɦ; 
ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 173,00 ɦ; 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 8; 

ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɹ ɜ ɫɜɟɬɭ – 12 ɦ; 
ɬɨɥɳɢɧɚ ɛɵɤɚ – 5 ɦ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 
ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-

ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɝɪɚɜɢɣɧɵɯ ɝɪɭɧɬɚɯ ɪɚɡɪɟɡɤɭ ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɹɬ 

ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ, ɱɟɪɟɡ 2-3 ɩɪɨɥɟɬɚ. ɒɢɪɢɧɚ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ 
ɲɜɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 34 ɦɟɬɪɚ. ɒɢɪɢɧɚ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɧɚɞɪɟɡɚɦɢ 
ɫɨɫɬɚɜɥɹɟɬ 17 ɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 
1,40 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɉɟɬɪɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞёɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɉ.  

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 ɪɚɫɱёɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ NPV= 8,048  ɦɥɪɞ.ɪɭɛ. 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI = 1,77 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɪɚɜɟɧ 6,83 ɥɟɬ  
ɋɟɛɟɫɬɨɢɦɨɫɬɶ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 0,148 ɪɭɛ./ɤȼɬ∙ɱ 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ  19907,1 ɪɭɛ./ɤȼɬ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɉɟɬɪɨɜɫɤɨɣ ȽɗC ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 171 Ɇȼɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɩɪɨɟɤɬɨɦ. 
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ɉɊИЛɈɀȿɇИȿ А 

Гɢɞɪоɥоɝɢчɟɫɤɢɣ ɪяɞ 

Тɚɛɥɢɰɚ А.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Мɟɞɜɟɞɢɰɚ ɡɚ ɩɟɪɢɨɞ 
1927 – 2013 ɝɝ.  

Ɋɚɫɯɨɞы ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ  
Гɨɞ I II III IV V VI VII VIII IX X XI XII Qɫɪ.ɝɨɞ 

1927 282 247 308 507 713 778 845 913 559 415 320 224 509 

1928 282 248 310 512 715 780 850 912 569 413 319 225 511 

1929 281 248 312 517 716 781 856 911 580 412 319 226 513 

1930 281 249 314 523 718 782 862 909 590 410 318 227 515 

1931 280 249 316 528 719 783 867 908 600 409 318 228 517 

1932 280 249 318 533 721 784 873 907 611 408 317 229 519 

1933 279 250 320 539 722 785 878 906 621 406 316 230 521 

1934 279 250 322 544 724 787 884 905 632 405 316 231 523 

1935 279 251 324 549 726 788 890 904 642 404 315 232 525 

1936 278 251 326 555 727 789 895 902 652 402 314 233 527 

1937 278 251 328 560 729 790 901 901 663 401 314 234 529 

1938 277 252 330 565 730 791 906 900 673 399 313 236 531 

1939 277 252 332 571 732 792 912 899 684 398 312 237 533 

1940 276 252 334 576 733 794 917 898 694 397 312 238 535 

1941 276 253 336 581 735 795 923 896 704 395 311 239 537 

1942 275 253 338 587 736 796 929 895 715 394 310 240 539 

1943 275 254 340 592 738 797 934 894 725 393 310 241 541 

1944 275 254 342 597 740 798 940 893 736 391 309 242 543 

1945 274 254 344 603 741 799 945 892 746 390 308 243 545 

1946 274 255 346 608 743 801 951 891 756 388 308 244 547 

1947 273 255 348 613 744 802 957 889 767 387 307 245 549 

1948 273 256 350 618 746 803 962 888 777 386 306 246 551 

1949 272 256 352 624 747 804 968 887 788 384 306 247 553 

1950 272 256 353 629 749 805 973 886 798 383 305 248 555 

1951 272 257 355 634 750 806 979 885 808 382 305 249 557 

1952 271 257 357 640 752 808 985 884 819 380 304 250 559 

1953 271 258 359 645 754 809 990 882 829 379 303 251 561 

1954 261 295 344 566 621 814 833 907 626 420 314 243 520 

1955 262 292 348 577 632 816 850 904 653 416 313 245 526 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰы А.1 

Гɨɞ I II III IV V VI VII VIII IX X XI XII Qɫɪ.ɝɨɞ 

1956 262 290 351 588 643 818 867 901 680 412 311 247 531 

1957 263 287 354 600 655 820 884 898 707 408 310 249 536 

1958 263 285 358 611 666 822 901 895 733 403 309 250 541 

1959 264 282 361 622 677 824 918 892 760 399 308 252 547 

1960 264 280 365 633 688 826 935 889 787 395 307 254 552 

1961 264 277 368 644 699 828 953 885 814 391 306 256 557 

1962 265 275 371 655 711 830 970 882 840 386 304 258 562 

1963 265 272 375 666 722 831 987 879 867 382 303 259 567 

1964 266 270 378 677 733 833 1004 876 894 378 302 261 573 

1965 266 267 382 688 744 835 1021 873 921 374 301 263 578 

1966 267 265 385 699 755 837 1038 870 947 370 300 265 583 

1967 267 263 388 710 766 839 1055 867 974 365 298 267 588 

1968 297 292 311 1087 792 796 1302 930 955 395 361 182 642 

1969 373 302 588 954 1044 976 1347 770 1354 460 323 319 734 

1970 205 221 311 678 466 724 614 765 688 182 260 257 448 

1971 189 200 286 466 678 860 703 680 651 296 286 148 454 

1972 157 178 395 541 597 664 940 535 770 274 256 251 463 

1973 329 281 370 747 881 975 1672 1280 1547 479 244 428 769 

1974 146 146 361 584 707 678 992 865 999 304 256 234 523 

1975 335 254 622 779 1150 1296 1702 1230 1206 407 281 410 806 

1976 329 270 378 557 921 913 1177 1342 565 300 336 279 614 

1977 162 281 336 795 609 716 681 1243 560 171 185 211 496 

1978 373 259 445 790 1212 1042 1221 1180 1902 403 315 325 789 

1979 437 308 353 1246 1322 808 1362 775 1354 308 307 405 749 

1980 227 232 571 647 1037 711 1754 785 1695 285 353 371 722 

1981 238 270 496 1113 833 640 1243 1020 1214 395 223 200 657 

1982 448 281 714 1060 998 1227 1480 1370 1680 521 496 376 887 

1983 157 173 328 604 650 778 984 851 520 198 168 165 465 

1984 313 227 462 1235 1240 974 1880 760 1813 319 374 302 825 

1985 227 173 412 769 767 824 1066 690 1317 232 172 279 577 

1986 216 173 286 859 781 801 1169 625 992 205 252 268 552 

1987 329 508 680 1203 1057 1223 1961 1570 1354 346 391 302 910 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰы А.1 

Гɨɞ I II III IV V VI VII VIII IX X XI XII Qɫɪ.ɝɨɞ 

1988 194 178 378 901 889 637 1317 870 1495 308 269 314 646 

1989 140 162 361 519 631 677 762 585 562 239 227 239 426 

1990 313 216 344 625 792 610 1147 665 1339 217 189 359 568 

1991 135 173 328 628 627 621 688 610 390 160 130 177 389 

1992 211 340 445 668 1018 781 866 1090 932 236 286 194 589 

1993 270 373 596 1288 918 1090 1961 695 1554 380 365 296 816 

1994 157 232 319 482 851 858 1236 630 490 247 197 182 490 

1995 173 324 378 1012 894 737 1147 710 1191 342 336 308 629 

1996 378 421 521 1431 871 969 1628 1090 2346 574 357 502 924 

1997 200 184 244 869 756 1036 666 615 528 255 168 285 484 

1998 302 400 428 800 952 796 1813 1265 2050 380 315 462 830 

1999 362 324 546 1246 770 618 1569 1180 1302 441 202 331 741 

2000 243 313 664 1383 818 1294 1591 835 1495 433 244 399 809 

2001 184 200 487 859 692 633 799 733 500 220 164 274 479 

2002 286 383 328 869 841 1223 1132 995 940 433 336 291 671 

2003 243 157 319 561 758 729 977 640 858 217 151 228 486 

2004 254 286 319 479 779 746 999 992 585 247 256 182 510 

2005 205 205 260 466 697 651 703 656 681 156 134 154 414 

2006 211 319 428 959 850 1056 1450 795 869 247 332 222 645 

2007 205 248 462 769 858 1262 1302 800 1480 395 231 262 690 

2008 232 286 580 938 1122 894 984 760 1465 251 311 393 685 

2009 286 194 302 906 906 909 1043 885 1117 410 311 342 634 

2010 308 513 739 1002 855 1173 1717 940 1880 395 382 433 861 

2011 227 189 454 742 656 940 999 925 999 312 286 228 580 

2012 261 305 543 878 816 1031 1325 939 1560 360 344 340 725 

2013 265 311 562 887 829 1057 1362 968 1628 371 357 351 746 
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ɉɊИЛɈɀȿɇИȿ Б 

 

Ⱦɚɧɧɧыɟ ɞɥя ɩɨɫɬɪɨɟɧия ɤɪиɜых ɨɛɟɫɩɟчиɧɧɨɫɬи 

 

Тɚɛɥиɰɚ Б.1 – Дɚɧɧыɟ ɞɥя ɩɨɫɬɪɨɟɧия ɤɪиɜыɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬи 

m P,% ɝɨɞɚ 
𝑄˔˓.ˆˑˇ., ˏ3/˔ ɝɨɞɚ 

𝑄˔˓.˒ˑˎ., ˏ3/˔ ɝɨɞɚ 
𝑄˔˓.ˏˈˉ., ˏ3/˔ 

1 1,1 1996-1997 866 1987-1988 1395 2009-2010 437 

2 2,3 1987-1988 846 1996-1997 1389 1998-1999 398 

3 3,4 1998-1999 839 1984-1985 1317 1995-1996 384 

4 4,6 1982-1983 822 1982-1983 1302 1981-1982 377 

5 5,7 1984-1985 809 1998-1999 1279 1986-1987 374 

6 6,9 2010-2011 804 2010-2011 1261 1968-1969 367 

7 8,0 1978-1979 791 1993-1994 1251 1999-2000 365 

8 9,2 1975-1976 787 2000-2001 1236 2012-2013 364 

9 10,3 2000-2001 780 1975-1976 1227 1978-1979 357 

10 11,5 1993-1994 771 1978-1979 1224 2010-2011 347 

11 12,6 1979-1980 743 1973-1974 1184 1975-1976 346 

12 13,8 1973-1974 742 1979-1980 1144 1996-1997 343 

13 14,9 1999-2000 740 1999-2000 1114 1982-1983 342 

14 16,1 2012-2013 727 1980-1981 1105 1979-1980 342 

15 17,2 1980-1981 720 2012-2013 1091 1980-1981 335 

16 18,4 2007-2008 705 2007-2008 1078 1974-1975 334 

17 19,5 1981-1982 694 1969-1970 1074 2007-2008 331 

18 20,7 1969-1970 690 2008-2009 1027 1992-1993 326 

19 21,8 1968-1969 672 1988-1989 1018 2000-2001 324 

20 23,0 2009-2010 671 1981-1982 1010 2011-2012 322 

21 24,1 1995-1996 666 2002-2003 1000 1954-1955 313 

22 25,3 2008-2009 658 2006-2007 997 1955-1956 313 

23 26,4 2002-2003 648 1968-1969 977 1956-1957 312 

24 27,6 2006-2007 641 1995-1996 949 1957-1958 312 

25 28,7 1988-1989 639 1976-1977 912 1958-1959 312 

26 29,9 1986-1987 622 1985-1986 905 1959-1960 311 

27 31,0 1992-1993 609 2009-2010 905 1960-1961 311 

28 32,2 2011-2012 600 1992-1993 893 1961-1962 311 

29 33,3 1976-1977 597 2011-2012 877 1962-1963 310 

30 34,5 1967-1968 587 1986-1987 871 1963-1964 310 

31 35,6 1966-1967 583 1967-1968 869 1964-1965 309 

32 36,8 1965-1966 578 1990-1991 863 1965-1966 309 

33 37,9 1964-1965 573 1966-1967 858 1966-1967 309 

34 39,1 1974-1975 569 1965-1966 847 1969-1970 307 

35 40,2 1963-1964 568 1964-1965 836 1997-1998 306 

36 41,4 1985-1986 566 1963-1964 825 1953-1954 306 

37 42,5 1953-1954 562 1953-1954 818 1967-1968 305 
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ɉɪɨɞɨɥɠɟɧиɟ ɩɪиɥɨɠɟɧия Б 

 

ɉɪɨɞɨɥɠɟɧиɟ ɬɚɛɥиɰы Б.1 

m P,% ɝɨɞɚ 
𝑄˔˓.ˆˑˇ., ˏ3/˔ ɝɨɞɚ 

𝑄˔˓.˒ˑˎ., ˏ3/˔ ɝɨɞɚ 
𝑄˔˓.ˏˈˉ., ˏ3/˔ 

38 43,7 1962-1963 562 1962-1963 815 1952-1953 304 

39 44,8 1952-1953 559 1952-1953 814 1951-1952 303 

40 46,0 1951-1952 557 1951-1952 811 1950-1951 303 

41 47,1 1961-1962 557 1950-1951 807 1949-1950 303 

42 48,3 1950-1951 555 1974-1975 804 1948-1949 303 

43 49,4 1949-1950 553 1961-1962 804 1947-1948 303 

44 50,6 1960-1961 552 1949-1950 803 1946-1947 303 

45 51,7 1948-1949 551 1948-1949 799 1945-1946 303 

46 52,9 1947-1948 549 1947-1948 795 1944-1945 302 

47 54,0 1990-1991 548 1960-1961 793 1943-1944 302 

48 55,2 1946-1947 547 1946-1947 792 1942-1943 302 

49 56,3 1959-1960 547 1945-1946 788 1941-1942 302 

50 57,5 1945-1946 545 1944-1945 784 1940-1941 302 

51 58,6 1944-1945 543 1959-1960 782 1939-1940 302 

52 59,8 1943-1944 541 1943-1944 780 1938-1939 301 

53 60,9 1958-1959 541 1942-1943 776 1937-1938 301 

54 62,1 1942-1943 539 1941-1942 772 1936-1937 301 

55 63,2 1941-1942 537 1958-1959 771 1984-1985 301 

56 64,4 1957-1958 536 1940-1941 769 1935-1936 301 

57 65,5 1940-1941 535 1977-1978 767 1934-1935 301 

58 66,7 1939-1940 533 1939-1940 765 1933-1934 301 

59 67,8 1938-1939 531 2004-2005 763 1932-1933 300 

60 69,0 1956-1957 531 1938-1939 761 1973-1974 300 

61 70,1 1937-1938 529 1957-1958 760 1931-1932 300 

62 71,3 1936-1937 527 1994-1995 758 1930-1931 300 

63 72,4 1955-1956 526 1937-1938 757 1929-1930 300 

64 73,6 1997-1998 526 2003-2004 754 1928-1929 300 

65 74,7 1935-1936 525 1936-1937 753 1927-1928 300 

66 75,9 1934-1935 523 1956-1957 750 1987-1988 298 

67 77,0 1933-1934 521 1935-1936 750 2002-2003 296 

68 78,2 1954-1955 521 1934-1935 746 1972-1973 293 

69 79,3 1977-1978 521 1997-1998 745 1993-1994 292 

70 80,5 1932-1933 519 1933-1934 742 2008-2009 290 

71 81,6 1931-1932 517 1955-1956 739 2006-2007 286 

72 82,8 1930-1931 515 1932-1933 738 1976-1977 282 

73 83,9 1929-1930 513 1931-1932 734 2001-2002 276 

74 85,1 1928-1929 511 1983-1984 731 1977-1978 274 

75 86,2 1927-1928 509 1930-1931 731 1989-1990 263 

76 87,4 1994-1995 504 1954-1955 728 1988-1989 259 
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Ɉɤɨɧɱɚɧиɟ ɩɪиɥɨɠɟɧия Б  
 

Ɉɤɨɧɱɚɧиɟ ɬɚɛɥиɰы Б.1 

m P,% ɝɨɞɚ 
𝑄˔˓.ˆˑˇ., ˏ3/˔ ɝɨɞɚ 

𝑄˔˓.˒ˑˎ., ˏ3/˔ ɝɨɞɚ 
𝑄˔˓.ˏˈˉ., ˏ3/˔ 

77 88,5 2003-2004 498 1929-1930 727 1983-1984 255 

78 89,7 2004-2005 495 1928-1929 723 1994-1995 250 

79 90,8 1983-1984 493 1927-1928 719 1991-1992 244 

80 92,0 2001-2002 489 2001-2002 703 1971-1972 243 

81 93,1 1972-1973 484 1972-1973 674 2003-2004 243 

82 94,3 1971-1972 458 1971-1972 673 2005-2006 234 

83 95,4 1989-1990 443 1970-1971 656 1990-1991 233 

84 96,6 1970-1971 442 2005-2006 644 1970-1971 229 

85 97,7 2005-2006 439 1989-1990 623 1985-1986 226 

86 98,9 1991-1992 419 1991-1992 594 2004-2005 226 
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ɉɊИɅɈɀȿɇИȿ В 

ɋɭɬɨчɧыɣ ɝɪаɮɢɤ ɧаɝɪɭɡɤɢ ɢ ИɄɇ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞа 

 

Ɋɢɫɭɧɨɤ В.1 - ɋɭɬɨчɧыɣ ɝɪаɮɢɤ ɧаɝɪɭɡɤɢ ɢ ИКН ɡɢɦɧɟɝɨ ɩɟɪɢɨɞа 
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ɉɊИЛɈɀȿɇИȿ Г 

Ɉцɟɧкɚ ɪɚɛɨɬы ɩɨ ɜɨɞɨɬɨкɭ 

Тɚɛɥɢцɚ Г.1 – Ɉцɟɧɤɚ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

ɉɨɤɚɡɚɬɟɥɶ 
Зɢɦɚ Лɟɬɨ Зɢɦɚ 

I II III IV V VI VII VIII IX X XI XII 𝑄˒˓90%, ˏ3/˔ 299 216 441 594 640 765 968 511 837 189 160 158 𝑄˗, ˏ3/˔ 1 1 1 1 1 1 1 1 1 1 1 1 𝑄ˋ˔˒, ˏ3/˔ 0 0 1 2 2 3 3 3 2 1 0 0 𝑄ˎёд, ˏ3/˔ -5 0 1 2 2 1 1 1 1 0 0 -4 𝑄˒ˑ˕˓.ˋˊ ˅/˘, ˏ3/˔ 1 1 1 1 1 1 1 1 1 1 1 1 𝑍ʑʐ , ˏ 179 179 179 179 179 179 179 179 179 179 179 179 𝑍ʜʐ, ˏ 150,4 149,5 151,5 152,0 152,2 152,8 153,6 151,5 153,1 149,2 148,8 148,8 𝐻, ˏ 28,00 28,87 26,86 26,43 26,19 25,60 24,75 26,90 25,28 29,20 29,57 29,61 𝑁˄ы˕, ʛʑ˕ 72 54 104 138 147 171 210 120 186 48 41 40 𝑄ʑХК, ˏ3/˔ 450 450 450 450 450 450 450 450 450 450 450 450 𝑍ʑʐ, ˏ 179 179 179 179 179 179 179 179 179 179 179 179 𝑍ʜʐ, ˏ 151,6 151,6 151,6 151,1 151,1 151,1 151,1 151,1 151,1 151,6 151,6 151,6 𝐻, ˏ 26,79 26,79 26,79 27,29 27,29 27,29 27,29 27,29 27,29 26,79 26,79 26,79 𝑁ʑХК, ʛʑ˕ 106 106 106 108 108 108 108 108 108 106 106 106 𝑁˄ы˕ − 𝑁ʑХК -34 -52 -2 30 39 63 102 12 77 -58 -65 -67 

  



130 

 

ɉɊИЛɈɀȿɇИȿ Ⱦ 

ȼɨɞɧɨ-эɧɟɪɝɟɬɢчɟɫɤɢɣ ɪɚɫчёɬ ɪɟɠɢɦɚ ɪɚɛɨɬы ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɍɚɛɥɢɰɚ Ⱦ.1 – ȼɨɞɧɨ-эɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬы ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (1 ɢɬɟɪɚɰɢя) 

М
ɟɫ

яɰ
 

𝑄˒˓.90%
 ˄ы˕  𝑄 ∑ ˒ˑ˕. 𝑄˒ˑˎˈз.

90% ˄ы
˕  

𝑄 ˅ˑˇˑх˓
˃ː. 𝑄 ʒЭС 𝑄 Нʐ 𝑄 ʑХК 𝑉 ˃ч. ∆𝑉 𝑉 ˑːˈч. 𝑍 ʑʐ ː˃ч.
 

𝑍 ʑʐ ˍˑːˈ
ч. 𝑍 ʑʐ ˔˓. 𝑍 ʑʐ ˔˓. 𝐻 𝑁 𝑁 ˆ˃˓. 

10 189 2 187 162 349 350 350 10,19 0,43 9,76 179,00 178,39 178,70 150,4 27,7 85,1  

11 160 1 159 190 349 350 350 9,76 0,49 9,26 178,39 177,70 178,04 150,4 27,1 83,1  

12 158 5 153 400 553 554 300 9,26 1,07 8,19 177,70 176,14 176,92 151,7 24,6 119,6 117 

1 299 6 293 300 593 594 300 8,19 0,80 7,39 176,14 174,88 175,51 152,0 22,9 119,7 117 

2 216 1 215 134 349 350 350 7,39 0,34 7,05 174,88 174,31 174,60 150,4 23,6 72,5  

3 441 1 440 -91 349 350 350 7,05 -0,24 7,30 174,31 174,73 174,52 150,4 23,5 72,3  

4 594 1 593 -244 349 350 350 7,30 -0,63 7,93 174,73 175,74 175,23 150,4 24,3 74,5  

5 640 1 639 -290 349 350 350 7,93 -0,78 8,71 175,74 176,90 176,32 150,4 25,3 77,8  

6 765 3 762 -413 349 350 350 8,71 -1,07 9,78 176,90 178,42 177,66 150,4 26,7 81,9  

7 968 3 965 -616 349 350 350 9,78 -1,65 11,43 178,42 180,56 179,49 150,4 28,5 87,6  

8 511 3 508 -159 349 350 350 11,43 -0,43 11,85 180,56 180,91 180,73 150,4 29,7 91,4  

9 837 2 835 -486 349 350 350 11,85 -1,26 13,11 180,91 180,13 180,52 150,4 29,5 90,7  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ⱦ 

Ɍɚɛɥɢɰɚ Ⱦ.2 – ȼɨɞɧɨ-эɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬы ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (2 ɢɬɟɪɚɰɢя) 

М
ɟɫ

яɰ
 

𝑄˒˓.90%
 ˄ы˕  𝑄 ∑ ˒ˑ˕. 𝑄˒ˑˎˈз.

90% ˄ы
˕  

𝑄 ˅ˑˇˑх˓
˃ː. 𝑄 ʒЭС 𝑄 Нʐ 𝑄 ʑХК 𝑉 ˃ч. ∆𝑉 𝑉 ˑːˈч. 𝑍 ʑʐ ː˃ч.
 

𝑍 ʑʐ ˍˑːˈ
ч. 𝑍 ʑʐ ˔˓. 𝑍 ʑʐ ˔˓. 𝐻 𝑁 𝑁 ˆ˃˓. 

10 189 2 187 162,0 349 350,0 350 10,19 0,43 9,76 179,00 178,39 178,70 150,4 27,7 85,1  

11 160 1 159 190,0 349 350,0 350 9,76 0,49 9,26 178,39 177,70 178,04 150,4 27,1 83,1  

12 158 5 153 602,5 553    756,5 300 9,26 1,61 7,65 177,70 175,30 176,50 152,8 23,1 153,8 150 

1 299 6 293 586,0 593 880,0 300 7,65 1,57 6,08 175,30 172,48 173,89 153,3 20,0 154,7 150 

2 216 1 215 134,0 349 350,0 350 6,08 0,34 5,74 172,48 171,78 172,13 150,4 21,1 64,9  

3 441 1 440 -91,0 349 350,0 350 5,74 -0,24 5,99 171,78 172,29 172,04 150,4 21,1 64,7  

4 594 1 593 -244,0 349 350,0 350 5,99 -0,63 6,62 172,29 173,53 172,91 150,4 21,9 67,4  

5 640 1 639 -290,0 349 350,0 350 6,62 -0,78 7,40 173,53 174,90 174,21 150,4 23,2 71,3  

6 765 3 762 -413,0 349 350,0 350 7,40 -1,07 8,47 174,90 176,55 175,72 150,4 24,7 76,0  

7 968 3 965 -616,0 349 350,0 350 8,47 -1,65 10,12 176,55 178,90 177,73 150,4 26,7 82,1  

8 511 3 508 -159,0 349 350,0 350 10,12 -0,43 10,54 178,90 179,49 179,20 150,4 28,2 86,6  

9 837 2 835 -486,0 349 350,0 350 10,54 -1,26 11,80 179,49 180,88 180,18 150,4 29,2 89,7  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ⱦ 

Ɍɚɛɥɢɰɚ Ⱦ.3 – ȼɨɞɧɨ-эɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬы ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (3 ɢɬɟɪɚɰɢя) 

М
ɟɫ

яɰ
 

𝑄˒˓.90%
 ˄ы˕  𝑄 ∑ ˒ˑ˕. 𝑄˒ˑˎˈз.

90% ˄ы
˕  

𝑄 ˅ˑˇˑх˓
˃ː. 𝑄 ʒЭС 𝑄 Нʐ 𝑄 ʑХК 𝑉 ˃ч. ∆𝑉 𝑉 ˑːˈч. 𝑍 ʑʐ ː˃ч.
 

𝑍 ʑʐ ˍˑːˈ
ч. 𝑍 ʑʐ ˔˓. 𝑍 ʑʐ ˔˓. 𝐻 𝑁 𝑁 ˆ˃˓. 

10 189 2 187 263 450 451 450 10,19 0,70 9,49 179,00 178,01 178,51 151,1 26,8 106,1  

11 160 1 159 291 450 451 450 9,49 0,75 8,73 178,01 176,93 177,47 151,1 25,8 102,0 14,5 

12 158 5 153 446 599 600 450 8,73 1,19 7,54 176,93 175,12 176,03 152,0 23,4 123,5 123,5 

1 299 6 293 364 657 658 450 7,54 0,97 6,56 175,12 173,43 174,27 152,3 21,4 123,5 123,5 

2 216 1 215 234 449 450 450 6,56 0,59 5,98 173,43 172,27 172,85 151,1 21,1 83,5 14,5 

3 441 1 440 9 449 450 450 5,98 0,02 5,95 172,27 172,22 172,25 151,1 20,5 81,1  

4 594 1 593 -144 449 450 450 5,95 -0,37 6,33 172,22 172,97 172,60 151,1 20,9 82,5  

5 640 1 639 -190 449 450 450 6,33 -0,51 6,83 172,97 173,93 173,45 151,1 21,7 85,9  

6 765 3 762 -313 449 450 450 6,83 -0,81 7,65 173,93 175,30 174,61 151,1 22,9 90,5  

7 968 3 965 -516 449 450 450 7,65 -1,38 9,03 175,30 177,36 176,33 151,1 24,6 97,3  

8 511 3 508 -59 449 450 450 9,03 -0,16 9,19 177,36 177,59 177,47 151,1 25,8 101,8  

9 837 2 835 -386 449 450 450 9,19 -1,00 10,19 177,59 179,00 178,29 151,1 26,6 105,0  
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢя Ⱦ 

Ɍɚɛɥɢɰɚ Ⱦ.4 – ȼɨɞɧɨ-эɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬы ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  

М
ɟɫ

яɰ
 

𝑄˒˓.90%
 ˄ы˕  𝑄 ∑ ˒ˑ˕. 𝑄˒ˑˎˈз.

90% ˄ы
˕  

𝑄 ˅ˑˇˑх˓
˃ː. 𝑄 ʒЭС 𝑄 Нʐ 𝑄 ʑХК 𝑉 ˃ч. ∆𝑉 𝑉 ˑːˈч. 𝑍 ʑʐ ː˃ч.
 

𝑍 ʑʐ ˍˑːˈ
ч. 𝑍 ʑʐ ˔˓. 𝑍 ʑʐ ˔˓. 𝐻 𝑁 𝑁 ˆ˃˓. 

10 284 2 282 167,0 449,0 450,0 450 10,19 0,44 9,74 179,00 178,37 178,69 151,1 27,0 106,6  

11 247 1 246 203,0 449,0 450,0 450 9,74 0,53 9,22 178,37 177,63 178,00 151,1 26,3 103,9 14,5 

12 206 5 201 373,5 574,5 575,5 450 9,22 1,00 8,22 177,63 176,18 176,90 151,9 24,4 123,5 123,5 

1 322 6 316 297,5 613,5 614,5 450 8,22 0,80 7,42 176,18 174,93 175,55 152,1 22,9 123,5 123,5 

2 306 1 305 144,0 449,0 450,0 450 7,42 0,36 7,06 174,93 174,32 174,63 151,1 22,9 90,5 14,5 

3 453 1 452 -3,0 449,0 450,0 450 7,06 -0,01 7,07 174,32 174,34 174,33 151,1 22,6 89,4  

4 624 1 623 -174,0 449,0 450,0 450 7,07 -0,45 7,52 174,34 175,09 174,71 151,1 23,0 90,9  

5 698 1 697 -248,0 449,0 450,0 450 7,52 -0,66 8,18 175,09 176,13 175,61 151,1 23,9 94,4  

6 800 3 797 -340,0 457,0 458,0 450 8,18 -0,88 9,06 176,13 177,41 176,77 151,2 25,0 100,5  

7 974 3 971 -400,0 571,0 572,0 450 9,06 -1,07 10,13 177,41 178,93 178,17 151,8 25,7 129,2  

8 868 3 865 -17,0 848,0 849,0 450 10,13 -0,05 10,18 178,93 178,99 178,96 153,2 25,2 188,0  

9 858 2 856 -5,0 851,0 852,0 450 10,18 -0,01 10,19 178,99 179,01 179,00 153,2 25,2 188,9  

 Э̅ˏːˑˆˑˎ. = ͳͲʹ9 ˏˎː ˍʑ˕ ∙ ч. 
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ɉɊИЛɈɀȿɇИȿ ȿ 

Баɥаɧɫ ɦɨщɧɨɫɬи эɧɟɪɝɨɫиɫɬɟɦы ɜ ɦаɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɍɚɛɥɢцɚ Е.1 – Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦы ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹц 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦы ɋɭщɟɫɬɜɭɸщɚɹ ȽЭɋ Пɪɨɟɤɬɢɪɭɟɦɚɹ ȽЭɋ ɌЭɋ 

Pmax, 

Ɇȼɬ 

Pɚр, 

Ɇȼɬ 

Pɧр, 

Ɇȼɬ 

Nрɚɛ, 

Ɇȼɬ 
Nɧр, Ɇȼɬ 

Nреɦ, 

Ɇȼɬ 

Nрɚɛ, 

Ɇȼɬ 

Nɧр, 

Ɇȼɬ 

Nреɦ, 

Ɇȼɬ 
Nрɚɛ, Ɇȼɬ Nɚр, Ɇȼɬ Nреɦ, Ɇȼɬ 

I 14924 1051 225 5381 82 0 169 3 0 8324 1051 0 

II 14611 1051 0 5381 82 0 169 3 0 8011 1051 0 

III 14070 1051 0 5381 82 0 169 3 0 7470 1051 0 

IV 13444 1051 0 5381 82 0 169 3 0 6844 1051 700 

V 12902 1051 0 5381 82 0 169 3 0 6302 1051 1200 

VI 12589 1051 0 5381 82 0 169 3 0 5989 1051 1541 

VII 12588 1051 0 5381 82 0 169 3 0 5988 1051 1541 

VIII 12899 1051 0 5381 82 1050 169 3 0 6299 1051 0 

IX 13440 1051 0 5381 82 316 169 3 43 6840 1051 0 

X 14066 1051 0 5381 82 0 169 3 0 7466 1051 0 

XI 14609 1051 0 5381 82 0 169 3 0 8009 1051 0 

XII 14923 1051 0 5381 82 0 169 3 0 8323 1051 0 
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ɉɊИЛɈɀȿɇИȿ ɀ 

 

Ɋиɫɭɧɨɤ Ж.1 – Уɧивɟɪɫаɥьɧая хаɪаɤɬɟɪиɫɬиɤа ɉЛ 30 – В – 850 
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ɉɪɨɞɨɥɠɟɧиɟ ɩɪиɥɨɠɟɧия Ж 

 

Ɋиɫɭɧɨɤ Ж.2 – Уɧивɟɪɫаɥьɧая хаɪаɤɬɟɪиɫɬиɤа ɉЛ 30 – В – 500  
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Ɉɤɨɧчаɧиɟ ɩɪиɥɨɠɟɧия Ж 

 
Ɋиɫɭɧɨɤ Ж.3 - Уɧивɟɪɫаɥьɧая хаɪаɤɬɟɪиɫɬиɤа ɉЛ 30 – В – 600  
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ɉɊИЛɈɀȿɇɉИȿ И 

 
ɉɪɨɬɨчɧɚя чɚɫɬɶ ɬɭɪɛиɧɵ ɉЛ 30 – В  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋиɫɭɧɨк И.1 – ɉɪɨɬɨчɧɚя чɚɫɬɶ ɬɭɪɛиɧɵ 
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ɉɊИɅɈɀȿɇИȿ Ʉ 

Уɫɬавɤɢ ɢ ɦаɬɪɢɰы ɨɬɤɥюɱеɧɢɣ ɡащɢɬ 

Ɍɚɛɥɢɰɚ К.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. ɡɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
𝐼∆𝐺 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,𝐼ʠʟ.ʝ 

Ͳ,ͳͷ ∙ 𝐼ʜ 0,670 А 

Кɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, 𝐼ʜʡ 
Ͳ,ͷ ∙ 𝐼ʜ 2,235 А 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ 

ͳ,ͷ ∙ 𝐼ʜ 6,705 А 

ɁɁȽ 

𝑈଴ 

𝑡ଵ 𝑈଴ଵ𝐺 - 5 ȼ 𝑡ଶ 𝑈଴ଶ𝐺 - 10 ȼ 𝑡ଷ 𝑈଴𝐺 - 15 ȼ 𝑈଴ଷ 
Кɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 
1,1 - 

Ɂɉɇ 
𝑈> 

2ɫɬɭɩɟɧɶ 𝑈𝐶ʟଶ ͳ,Ͷ ∙ 𝑈ʜ 140 ȼ 

1 

ɫɬɭɩɟɧɶ 
𝑈𝐶ʟଵ ͳ,ʹ ∙ 𝑈ʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ 𝐼ଶʠʗГʜ Ͳ,Ͳ͹ ∙ 𝐼ʜ 0,313 А 

ɉɈ 𝐼ଶʞʢʠК Ͳ,ͳͺ ∙ 𝐼ʜ 0,805 А 

ɈɌɋ I 𝐼ଶʠ.ʖ. Ͳ,ͳ͹ ∙ 𝐼ʜ 0,760 А 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଵ 

ɋɈ 𝐼ʠʗГʜ ͳ,Ͳ͹ ∙ 𝐼ʜ 4,783 А 

ɉɈ 𝐼ଵʞʢʠК ͳ,ͳ ∙ 𝐼ʜ 4,917 А 

ɈɌɋ 𝐼ଵʝʡʠ ͳ,ʹʹͶ ∙ 𝐼ʜ 5,471 А 

ȾɁ 
𝑍< 

1 

ɫɬɭɩɟɧɶ 
𝑍𝐼 0,068 0,81 Ɉɦ 

2 

ɫɬɭɩɟɧɶ 
𝑍𝐼𝐼 0,34 3,9 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼р 

ɋɈ 𝐼𝑃 ʠʗГʜ. ͳ,Ͳ͹ ∙ 𝐼ʜʝʛ.ʟ 4,152 А 

ɉɈ 𝐼𝑃 ʞʢʠК. ͳ,ͳ ∙ 𝐼ʜʝʛ.ʟ 4,268 А 

Ɉɬɫɟɱɤɚ 𝐼𝑃 ʞʢʠК. ʹ,ͳͻ ∙ 𝐼ʜʝʛ.ʟ 8,457 А 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ К 

 

Ɍɚɛɥɢɰɚ К.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
А

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɋȼ
-2

2
0
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
22

0ɢ
 

ȼ-
Ɍɋ

ɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
𝐼∆𝐺 + + + +     

ɁɁȽ 
𝑈଴ 

𝑡ଵ        + 𝑡ଶ       +  𝑡ଷ + + +      𝑈଴ 𝑡 + + +      

Ɂɉɇ 𝑈 > 

1 ɫɬɭɩɟɧɶ𝑡ଵ + +       

2 ɫɬɭɩɟɧɶ𝑡ଶ + +       

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ        + 

ɂɈ + +       

ɈɌɋ I 

𝑡ଵ     +    𝑡ଶ      +   𝑡ଷ + +       

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଵ 

ɋɈ        + 

ɂɈ + +       

ɈɌɋ 

𝑡ଵ     +    𝑡ଶ      +   𝑡ଷ + +       

ȾɁ 𝑍 < 

1 

ɫɬɭɩɟɧɶ 

𝑡ଵ     +    𝑡ଶ      +   𝑡ଷ + +       

2 

ɫɬɭɩɟɧɶ 

𝑡ଵ     +    𝑡ଶ      +   𝑡ଷ + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼р 

ɋɈ        + 

ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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ɉɊИЛɈɀȿɇИȿ Л 

 

Геоɥоɝɢчеɫɤɢɣ ɪаɡɪеɡ ɫɬɜоɪа ɉеɬɪоɜɫɤоɣ ГЭɋ 

 

 
Ɋɢɫɭɧɨɤ Л.1 – Геɨɥɨɝɢчеɫɤɢɣ ɪаɡɪеɡ ɫɬɜɨɪа ɉеɬɪɨɜɫɤɨɣ ГЭɋ 
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ɉɊИɅɈȾȿɇИȿ Ɇ 

 

ɋɯɟɦа ɮиɥьɬɪаɰиɨɧɧɨɝɨ ɪаɫɱɟɬа. Эɩɸɪа ɮиɥьɬɪаɰиɨɧɧɨɝɨ ɞаɜɥɟɧиɹ. 
 

 
Ɋиɫɭɧɨɤ М.1 – ɋɯɟɦа ɮиɥьɬɪаɰиɨɧɧɨɝɨ ɪаɫɱɟɬа. Эɩɸɪа ɮиɥьɬɪаɰиɨɧɧɨɝɨ ɞаɜɥɟɧиɹ. 
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ɉɊИЛɈɀȿɇИȿ ɇ 

 

ɋɛɨɪ ɧɚгɪɭɡɨɤ ɧɚ ɬеɥɨ ɩɥɨɬɢɧы 

 

 
Ɋɢɫɭɧɨɤ Н.1 – ɋɛɨɪ ɧɚгɪɭɡɨɤ ɧɚ ɬеɥɨ ɩɥɨɬɢɧы 
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ɉɊИɅɈɀȿɇИȿ ɉ 

 

Ʉɪаɟɜɵɟ ɧаɩɪяɠɟɧɢя ɜ ɝɨɪɢɡɨɧɬалɶɧɵх ɫɟчɟɧɢях ɩлɨɬɢɧɵ 

 

 

Ɋɢɫɭɧɨɤ ɉ.1 - Кɪаɟɜɵɟ ɧаɩɪяɠɟɧɢя ɜ ɝɨɪɢɡɨɧɬаɥɶɧɵх ɫɟчɟɧɢя ɩɥɨɬɢɧɵ 
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