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ȼȼȿȾȿɇɂȿ 
 
Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ ɦɢɪɟ. 

Ƚɢɞɪɨɪɟɫɭɪɫɵ Ɋɨɫɫɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɫɟɝɨɞɧɹ ɩɪɢɦɟɪɧɨ ɜ 900 ɦɥɪɞ. ɤȼɬ∙ɱ, 
ɨɞɧɚɤɨ, ɩɨ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɪɟɫɭɪɫɨɜ Ɋɨɫɫɢɹ 
ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɦ ɫɬɪɚɧɚɦ. 
ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɪɚɜɟɧ 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 ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ, ɧɚ 20% 
ɜ ɋɢɛɢɪɢ ɢ ɧɚ 4 % - ɧɚ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ 
ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɭɝɢɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ: 

1. Ƚɢɞɪɨɷɧɟɪɝɢɹ – ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢɫɬɨɱɧɢɤ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɢɞɪɨɷɧɟɪɝɢɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ 
ɧɭɠɞ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 

2. ɋɟɛɟɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɧɚ Ƚɗɋ 
ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɨɣ ɫɬɚɧɰɢɢ, ɨɬɫɸɞɚ ɛɵɫɬɪɚɹ ɨɤɭɩɚɟɦɨɫɬɶ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ. 

3.  ɇɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ 
ɦɟɧɶɲɟ ɪɚɛɨɱɟɣ ɫɢɥɵ, ɢɡ-ɡɚ ɩɪɨɫɬɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

4. Ƚɗɋ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ ɢ ɝɢɛɤɨɫɬɶɸ ɜ ɪɚɛɨɬɟ. ȽȺ 
ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɭɳɟɧ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɢ ɜɤɥɸɱɟɧ ɜ ɪɚɛɨɬɭ ɜ ɬɟɱɟɧɢɢ ɤɨɪɨɬɤɨɝɨ 
ɜɪɟɦɟɧɢ. 

5. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɭɪɛɨɚɝɪɟɝɚɬɚɦɢ, ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢɦɟɸɬ ɛɨɥɟɟ 
ɜɵɫɨɤɢɣ ɄɉȾ. 

6. ɇɚ Ƚɗɋ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɚɜɚɪɢɣɧɨɫɬɶ ɢ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧɢ ɛɨɥɟɟ ɧɚɞɟɠɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

7. ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɢ 
ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɫɬɢɦɭɥɢɪɭɟɬ ɪɚɡɜɢɬɢɟ ɷɥɟɤɬɪɨɟɦɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

8. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ Ƚɗɋ ɪɚɡɪɟɲɚɸɬɫɹ ɜɨɩɪɨɫɵ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤ ɞɥɹ ɫɭɞɨɯɨɞɫɬɜɚ, ɨɪɨɲɟɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɧɞɟɧɰɢɹ ɪɚɡɜɢɬɢɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɦɢɪɟ ɩɨɞɬɜɟɪɠɞɚɟɬ 
ɜɚɠɧɭɸ ɪɨɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ – ɜɨɞɵ. 

ɐɟɥɶɸ 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 ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴёɦɨɜ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɬɚɛɥɢɰɚ 1.2, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); 
 ɷɧɟɪɝɨɫɢɫɬɟɦɚ – ɂɪɤɭɬɫɤɨɟ ɊȾɍ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: kN = ͺ,ͻ; 
 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆h = Ͳ,Ͷ ˏ; 
 ɇɉɍ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ: ʜʞʢ = ͳ͵ͺ,ͲͲ ˏ; 
 ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɧɝɚɪɚ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 

ɬɚɛɥɢɰɚ Ⱥ.1); 
 ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.1; 
 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ 
ȼɏɄ 

1 000 1 000 1 000 1 100 1 200 1 300 1 400 1 400 1 400 1 000 1 000 1 000 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Ɏɢɥɶɬɪɚɰɢɹ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
ɂɫɩɚɪɟɧɢɟ 0,0 0,0 0,0 0,0 10,0 10,0 10,0 10,0 10,0 0,0 0,0 0,0 

Ʌɶɞɨ-
ɨɛɪɚɡɨɜɚɧɢɟ 

-3,0 -2,0 0,0 12,0 0,0 0,0 0,0 0,0 0,0 0,0 -2,0 -5,0 

 
2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ ɢ 
ɦɚɥɨɜɨɞɧɵɣ. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ.  

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɬɫɹ 
ɤɚɠɞɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 2.1: 
 P, % = mn + ͳ, (2.1) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɪɚɫɯɨɞɚ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɩɨ ɭɛɵɜɚɧɢɸ; 
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n – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɪɹɞɭ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1. 

Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

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

ɢ ɦɟɠɟɧɶ 
 
2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ 

ɝɨɞ. Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ 1987 ɝɨɞ. 

 
1987: ʙʛ = ܳʛ ˄˃ˊܳʛ ଵଽ଼଻ = ͹ͷ͹ͺͳ͵ = Ͳ,ͻ͵. 

 ʙʞ = ܳʞ ˄˃ˊܳʞ ଵଽ଼଻ = ͶͷʹͶͶ͵͸ͺ = ͳ,Ͳ͵. 
 
Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

50%(1961ɝɨɞ). ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɬɪɟɯ 
ɝɨɞɨɜ ɢ ɜɵɛɢɪɚɟɦ ɬɨɬ, ɭ ɤɨɬɨɪɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɭɞɭɬ ɛɥɢɠɟ ɤ 
ɟɞɢɧɢɰɟ.  

 
1961: ʙʛ = ܳʛ ˄˃ˊܳʛ ଵଽ଺ଵ = ͻ͵ͷͺͳ͵ = ͳ,ͳͶ. 
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ʙʞ = ܳʞ ˄˃ˊܳʞ ଵଽ଺ଵ = ͷ͵ͺʹͷ͵ͺʹ = ͳ,ͲͲ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. Ɋɚɫɱёɬɧɵɟ 

ɝɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
P,% Ƚɨɞ V VI VII VIII IX X XI XII I II III IV 

Qi
90%, 

ɦ3/ɫ 
1987 5110 6800 3590 2820 3520 2020 664 624 615 532 480 759 

Qi
ɩɪ90%, 
ɦ3/ɫ 

1987 5293 7043 3718 2921 3646 1881 618 581 573 495 447 707 

Qi
50%, 

ɦ3/ɫ 
1961 6340 6920 5980 3970 3700 1900 800 657 493 458 463 919 

Qi
ɩɪ50%, 

ɦ3/ɫ 
1961 6340 6920 5980 3970 3700 2185 920 755 567 527 532 1057 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
 
Ⱦɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɧɚ ɩɨɥɟɡɧɨɦ 

ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. ȼ ɞɚɧɧɨɦ ɪɚɫɱёɬɟ ɨɩɪɟɞɟɥɢɦ ɦɨɳɧɨɫɬɶ ɡɚ 
ɤɚɠɞɵɣ ɦɟɫɹɰ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. ɍɫɥɨɜɧɨ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɜɨɞɚ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ (138,00 ɦ), ɬɚɤ ɤɚɤ ɷɬɨ ɭɩɪɨɳɚɟɬ 
ɪɚɫɱɟɬ. 

ɉɟɪɜɵɣ ɪɟɠɢɦ – ɨɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɜɨɞɨɬɨɤɭ, ɜɫɹ 
ɩɨɫɬɭɩɚɸɳɚɹ ɜɨɞɚ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɛɟɡ ɧɚɤɨɩɥɟɧɢɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

Ɏɨɪɦɭɥɚ ɦɨɳɧɨɫɬɢ Ƚɗɋ: 
 ʐܰЫʡ = ݇ேܳ˄˞˕.˒ˑˎ(2.2) ,ܪ 

 
ɝɞɟ ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ(݇ே = ͺ,ͻ); ܪ = ܼʑʐ − ܼʜʐ − ∆ℎ – ɧɚɩɨɪ, ɭɱɚɫɬɜɭɸɳɢɣ ɜ ɜɵɪɚɛɨɬɤɟ ɷɧɟɪɝɢɢ; 
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ܳ˄˞˕.˒ˑˎ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ. 
ȼɬɨɪɨɣ ɪɟɠɢɦ – ɨɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 

ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȼɏɄ): 
 ʑܰʤʙ = ݇ேܳʑʤʙ(2.3) .ܪ 
 
2.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 

ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 
 
Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ 
ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.Ɂɚ 
ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɧɨɹɛɪɶ.Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧёɦ ɪɚɜɟɧ 
ɇɉɍ.ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɬɦɟɬɤɢ ɍɆɈ, ɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. Ƚɪɚɮɢɤ 
ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɭɫɥɨɜɢɸ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. 
ɂɡ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ Nɝɚɪ= 600,0 Ɇȼɬ. 
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ȼɩɢɫɚɜ ɬɪɟɭɝɨɥɶɧɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɷɬɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɜ ɂɄɇ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ, ɨɩɪɟɞɟɥɹɟɦ ɜɵɬɟɫɧɹɸɳɭɸ ɦɨɳɧɨɫɬɶ. ɂɡ 
ɩɨɥɭɱɟɧɧɨɝɨ ɂɄɇ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɜɢɞɧɨ, ɱɬɨ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɶɸ ɪɚɜɧɨɣ:  

 
Nɪɚɛ= ͻͲͲ Ɇȼɬ.  
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɥ ɜɟɥɢɱɢɧɵ 

ɪɟɡɟɪɜɨɜ, ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɯ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 1,5 (%) ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɚ ɚɜɚɪɢɣɧɵɣ 
ɪɟɡɟɪɜ – 7 (%). 

 ˖ܰ˔˕ʒЭʠ = ˓ܰ˃˄ʒЭʠ + Ͳ,Ͳͳͷ ∙ ˓ܰ˃˄ʒЭʠ. (2.4) 

 
Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ: 
 ˓ܰ˃˄ʡЭʠ = ܲ୫a୶ − ˓ܰ˃˄˔˖˜.ʒЭʠ − ˓ܰ˃˄˒˓.ʒЭʠ. (2.5) 

 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ 

ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɨɜ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˓ܰˈˊː˃ˆ˓ + ˓ܰˈˊ˃˅ . (2.6) 

 
2.5 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜ ɫɪɟɞɧɢɯ ɩɨ ɜɨɞɧɨɫɬɢ ɭɫɥɨɜɢɹ 

ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ. 

ɉɪɢ ɷɬɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
1) Ɋɚɫɯɨɞɵ ɜ ɪɟɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  
2) Ɉɛɹɡɚɬɟɥɶɧɚɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɍɆɈ  
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ȼɗɊ ɫɪɟɞɧɟɝɨ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɚ ɨɩɪɟɞɟɥɢɦ ɜɵɪɚɛɨɬɤɭ. 
ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɩɪɢɧɢɦɚɟɦ ɜɵɪɚɛɨɬɤɭ – 6,155 ɦɥɪɞ. ɤȼɬɱ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɚɛɨɱɟɟ ɩɨɥɟ – ɷɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɥɢɧɢɹɦɢ H (Zɇɉɍ, QȽɗɋ) ɢ 

H (ZɍɆɈ, QȽɗɋ). ɋɥɟɜɚ ɧɚɧɨɫɢɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɫɩɪɚɜɚ 
– ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ 
ɜɵɞɚɜɚɬɶɫɹ ɫɬɚɧɰɢɟɣ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ ɢ ɜɫɟɯ ɧɚɩɨɪɚɯ, ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ. 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1, ɪɚɫɱёɬɧɵɟ 
ɞɚɧɧɵɟ ɜɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܳʜʐ ܼʜʐʚʔʡʝ ܪʜʞʢ ܪʢʛʝ ܪ௓ʑʐ ܪ ܳ ܪ ܳ ˏଷ/˔ ˏ ˏ ˏ ˏ ˏ ˏଷ/˔ ˏ ˏଷ/˔ 

81 96,5 138 125,9 127,8 2528 40,0 5060 40,0 
539 98,1 138 125,9 127,8 2661 38,0 4932 38,0 
997 99,3 138 125,9 127,8 2809 36,0 4800 36,0 
1454 100,1 138 125,9 127,8 2974 34,0 4665 34,0 
1912 100,8 138 125,9 127,8 3160 32,0 4525 32,0 
2369 101,2 138 125,9 127,8 3371 30,0 4382 30,0 
2827 101,6 138 125,9 127,8 3612 28,0 4233 28,0 
3284 102,0 138 125,9 127,8 3889 26,0 4079 26,0 
3742 102,3 138 125,9 127,8 4213 24,0 3919 24,0 
4200 102,6 138 125,9 127,8 4597 22,0 3752 22,0 
4657 103,0 138 125,9 127,8 5056 20,0 3578 20,0 
5115 103,4 138 125,9 127,8 5618 18,0 3394 18,0 
5572 103,7 138 125,9 127,8 6320 16 3200 16 
6030 104,1 138 125,9 127,8 7223 14,0 2993 14,0 
6487 104,4 138 125,9 127,8 8427 12,0 2771 12,0 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 

 
Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 38,0 ɦ ɪɚɫɫɦɨɬɪɟɧɚ ɫɥɟɞɭɸɳɢɟ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ40ɚ-ȼ, 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ40ɛ-ȼ. 
 H୫୧୬H˒˓ˈˇ = ʹ͵,ʹͶͲ = Ͳ,ͷͺ > Ͳ,ͷ. (3.1) 

 
Ɉɬɧɨɲɟɧɢɟ H୫୧୬/H˒˓ˈˇ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ɉɪɢɧɢɦɚɟɦ 

ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ, ɉɅ40ɛ-ȼ (Ɍɚɛɥɢɰɚ 3.2). 
 

Ɍɚɛɥɢɰɚ 3.2– ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɇɚɪɤɚ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 
Hɩɪɟɞ, ɦ 40 40 

Hmin/Hmax 0,5 0,5 ݊ூ ௢௣௧ , ˑ˄/ˏˋː 125 123 ܳூ ௢௣௧′ , ˏଷ/˔ 1020 1150 
ηɦ opt 0,913 0,904 ܳூ ௠௔௫′ , ˏଷ/˔ 1800 1700 

σ(ܳூ ௠௔௫′ ,ଵ.௠ܦ 0,65 0,65 ( ˏ 0,460 0,460 
Hɦɨɞ, ɦ 4 4 
tɦɨɞ, ℃ 10 20 

 
3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɩɪɨɢɡɜɟɞɟɧ 

ɪɚɫɱɟɬ. Ɉɩɪɟɞɟɥɟɧɵ ɩɪɢɜɟɞёɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɨɫɬɪɨɟɧɵ ɪɚɛɨɱɢɟ ɡɨɧɵ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ
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ɧɚ Ƚɥɚɜɧɨɣ ɍɧɢɜɟɪɫɚɥɶɧɨɣ ɏɚɪɚɤɬɟɪɢɫɬɢɤɟ. Ɉɩɪɟɞɟɥɢɦ ɄɉȾ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧɵ: 

 

η˕ = ͳ − ሺͳ − ηˏሻ ൮ሺͳ − εሻ + ε ∙ √DଵˏDଵఱ √ʜˏʜN˓భబ √ɋːɋˏఱ ) = 

= ͳ − ሺͳ − Ͳ,ͺͻሻ ∙ ൮ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √Ͳ,ͷʹͷ,͸ఱ √ Ͷͻͻ,Ͷభబ √ͳ,͸ͻͳ,ͳͳఱ ) = 

= Ͳ,ͻ͵ͺ, 

(3.2) 

 
ɝɞɟ ηˏ, Dଵˏ, ʜˏ– ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋˏ, ɋː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓DଵଶHN˓√HN˓η˕ηˆ̝˓, (3.3) 

 
ɝɞɟ Qଵ˓– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͸). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆˠ˔˖˔˕Na , (3.4) 

 
ɝɞɟ Nˆˠ˔˖˔˕ = ͻʹͲ ʛȼɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ܼ௔, ɩɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ 
ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

 Na = N˖˔˕Za . (3.5) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
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݊ = ݊′ூ ˓ ∙ ˓ܪ√ ∙ ଵܦ∆ , (3.6) 

 
ɝɞɟ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

 ݊′ூ௠𝑖௡ = ݊˔ ∙ ௠௔௫ܪ√ଵܦ ∙ ∆, (3.7) 

 ݊′ூ˓˃˔˚ = ݊˔ ∙ ˚˔˃˓ܪ√ଵܦ ∙ ∆, (3.8) 

 ݊′ூ௠௔௫ = ݊˔ ∙ ௠𝑖௡ܪ√ଵܦ ∙ ∆, (3.9) 

 
ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ܪ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ܪ௠௔௫, ܪ˓˃˔˚ ɢ ܪ௠𝑖௡. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ˔˓. (3.10) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 

ூ௠𝑖௡′ݍ  = ܳ௠𝑖௡ܦଵଶ ∙ ௠𝑖௡ܪ√ ∙ ∆, (3.11) 

ூ௠௔௫′ݍ  = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆, (3.12) 
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ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɋɜɟɞɟɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜ ɬɚɛɥɢɰɭ 3.3 ɢ 3.4 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ܦଵ, ˏ 9 8,5 8 7,5 7,1 𝜂˕ 0,929 0,928 0,928 0,927 0,927 ௔ܰ∗, ʛʑ˕ 152,12 135,62 120,07 105,46 94,47 ܼ௔∗ , ˛˕ 6,05 6,78 7,66 8,72 9,74 ܼ௔, ˛˕ 8 8 8 9 10 ௔ܰ, ˍʑ˕ 115,0 115,0 115,0 102,2 92,0 ݊௖∗ , ˑ˄/ˏˋː 1,053 1,052 1,052 1,051 1,051 ݊௖ , ˑ˄/ˏˋː 71,3 75,4 80,1 85,4 90,2 ݊௠𝑖௡′ , ˑ˄/ˏˋː 71,4 78,9 83,3 85,7 90,9 ݊′˓ , ˑ˄/ˏˋː 130,0 135,7 134,9 130,1 130,7 ݊௠௔௫′ , ˑ˄/ˏˋː 125,2 130,7 130,0 125,4 125,9 ܳଵ · 𝜂˕, ଵܳ 102,1 101,7 105,4 106,0 101,6 ˓ܪ · 𝜂˕, ′௠௔௫ 1,19 1,34 1,51 1,53 1,53 ܳଵܪ , ˏଷ̝ ሺܪ௠௔௫ሻ 0,64 0,71 0,81 0,82 0,82 ܳଵ′ , ˏଷ̝ ሺܪ௠𝑖௡ሻ 0,49 0,55 0,62 0,70 0,78 

 
Ɍɚɛɥɢɰɚ 3.4– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ ܦଵ, ˏ 9 8,5 8 7,5 7,1 𝜂˕ 0,938 0,937 0,937 0,937 0,936 ௔ܰ∗, ʛʑ˕ 145,77 129,96 115,07 101,08 90,55 ܼ௔∗ , ˛˕ 6,31 7,08 8,00 9,10 10,16 ܼ௔, ˛˕ 8 8 8 10 12 ௔ܰ, ˍʑ˕ 115,0 115,0 115,0 92,0 76,7 ݊௖∗ , ˑ˄/ˏˋː 1,049 1,049 1,048 1,048 1,047 ݊௖ , ˑ˄/ˏˋː 70,0 74,1 78,7 83,9 88,6 ݊௠𝑖௡′ , ˑ˄/ˏˋː 71,4 75 78,9 85,7 90,9 ݊′˓ , ˑ˄/ˏˋː 130,3 129,3 128,0 130,4 130,9 ݊௠௔௫′ , ˑ˄/ˏˋː 125,5 124,5 123,3 125,6 126,1 ܳଵ · 𝜂˕, ଵܳ 102,3 101,9 100,0 101,0 101,8 ˓ܪ · 𝜂˕, ′௠௔௫ 1,19 1,34 1,51 1,38 1,28 ܳଵܪ , ˏଷ̝ ሺܪ௠௔௫ሻ 0,64 0,71 0,81 0,73 0,68 ܳଵ′ , ˏଷ̝ ሺܪ௠𝑖௡ሻ 0,49 0,55 0,62 0,70 0,79 

 
3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɝɢɞɪɨɬɭɪɛɢɧɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ 

ɨɫɬɚɸɬɫɹ: ɉɅ40ɚ-ȼ-850 ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 78,9 ɨɛ/ɦɢɧ, ɉɅ40ɚ-ȼ-800 ɫ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 83,3 ɨɛ/ɦɢɧ. Ɉɩɪɟɞɟɥɢɦ ɞɥɹ ɞɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɜɵɫɨɬɵ 
ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɢɯ ɤɨɥɟɫ. Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ 
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ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼ˓.ˍ. = ܼʜʐሺܳʜʐሻ +  ௌ, (3.13)ܪ

 
ɝɞɟ ܼʜʐሺܳʜʐሻ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜ ɇȻ ɩɪɢ ܳʜʐ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱёɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ. 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫɥɭɱɚɟɜ ɢ 
ɜɵɛɢɪɚɸɬ ɧɚɢɛɨɥɶɲɭɸ: ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ ɇɉɍ, ɪɚɛɨɬɚ ɨɞɧɨɝɨ 
ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ, ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ 
Nɪ ɢ Hmin. 

ௌܪ  = ͳͲ,͵͵ − ∇ܼʜʐሺܳʜʐሻͻͲͲ − 𝜎ܪ − ͳ,ͷ + ∇ܼ˘.˒ˎ., (3.14) 

 
ɝɞɟ ∇ܼʜʐሺܳʜʐሻ– ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 

ПЛХZ . – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ (ɞɥɹ ɊɈ ɩɨɥɨɜɢɧɚ 
ɜɵɫɨɬɵ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ); 𝜎 − ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
- ɉɅ40ɚ-ȼ ܦଵ, ˏ 8,5 ɦ 8,0 ɦ ܪௌሺܪ௠௔௫ሻ, ,௣൯ܪ)ௌܪ 1,88 2,07 ˏ ,௠𝑖௡ሻܪௌሺܪ 7,03- 4,28- ˏ ˏ -3,34 -5,90 ∇ܼ˓.ˍ., ˏ 99,64 99,45 ∇ܼ˓.ˍ., ˏ 93,91 91,17 ∇ܼ˓.ˍ., ˏ 94,76 92,21 

 
ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-850, 

ɬ.ɤ ɬɭɪɛɢɧɚ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɄɉȾ ɜ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɨɩɬɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɫɦɨɝɭɬ 
ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ. Ɍɚɤɠɟ ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ 
ɛɵɥɨ ɧɚɣɞɟɧɨ ɡɧɚɱɟɧɢɟ Hs ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɵɣ ɪɟɠɢɦ. 

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɊɄ: 93,91 ɦ  
 
3.2.2Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɩɢɪɚɥɶɧɭɸ 

ɤɚɦɟɪɭ. Ɋɚɫɱɟɬ ɤɪɭɝɥɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ɉɩɪɟɞɟɥɟɧɚ ɜɵɫɨɬɚ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɫ Ƚɍɏ: 

 ܾ଴ = Ͳ,Ͷ ∙ ଵܦ = Ͳ,Ͷ ∙ ͺ,ͷ = ͵,Ͷ ˏ. (3.15) 
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Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɨɪɚ:  
௔ܦ  = ͳʹ,͹ ˏ,ܦ௕ = ͳͳ,ͳͷ  ˏ, ସܦ = ͳʹ,ͺ ˏ, ܴ = Ͳ,͸ ˏ, ℎ = Ͳ,ͷͷ ˏ. 
 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɫɩɪɚɜɨɱɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ 𝑣˔˓ = ݂ሺܪሻ, ɢ ɩɪɢɧɢɦɚɟɦ 𝑣˔˓ = ͷ,͵ͷ ˏ ˔⁄ .Ɋɚɫɯɨɞ 
ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 

 ܳ˅˘ = ܳ˓ ∙ 𝜑͵͸Ͳ = ͷͲͷ ∙ ʹͳͲ͵͸Ͳ = ʹͻͷ ˏଷ ˔⁄ . (3.16) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ܳ˅˘𝑣˔˓ = ʹͻͷͷ,͵ͷ = ͷͷ,ͳˏଶ. (3.17) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = ܨ˅√ ߨ˘ = √ͷͷ,ͳ͵,ͳͶ = Ͷ,ͳͻ ˏ. (3.18) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ𝑖 = 𝑖ݎ − ;௔ݎ   ݉𝑖 = ݇ଶ ∙ ܽ𝑖ଶ,      ˆˇˈ ݇ଶ = ݉˅˘ܽ˅ଶ̆ . (3.19) 

 ܾ𝑖 = ݉𝑖 + ܾ଴ሺʹͲሻݎ௞ = ௔ݎ + ݉𝑖 ∙ ͳͷை݃ݐ . (3.20) 
 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
𝑖ܬ  = ܾ଴ ∙ ln (௕ݎ௔ݎ) + ܾ𝑖 ln (௔ݎ𝑖ݎ) − ௞ݎ ∙ ߛ݃ݐܿ ∙ ln (௔ݎ௞ݎ) + ݉𝑖 .   (3.21) 

 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ: 
 𝜑𝑖 = ͳͺͲ˅ܬ ˘ ∙ 𝑖ܬ . (3.22) 

 
ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ: 
𝑖ܨ  = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺݎ𝑖 − ௔ሻܾ𝑖ݎ − ሺܾ𝑖 − ܾ଴ሻଶʹ  ͳͷை.  (3.23)݃ݐ
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Ɉɬɛɪɚɫɵɜɚɹ ɨɞɢɧ ɢɡ ɤɨɪɧɟɣ, ɩɨɥɭɱɚɟɦ  
 ܾ˅˘ = ͻ,͵ͷ ˏ.  
 
ɋɜɟɞɟɦ ɪɚɫɱɟɬɵ ɜ ɬɚɛɥɢɰɭ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ᶲ 0 15 30 45 60 75 90 105 

r, ɦ 5,58 6,14 6,70 7,26 7,82 8,38 8,93 9,49 

ᶲ 120 135 150 165 180 195 210 
 r, ɦ 10,05 10,61 11,17 11,73 12,29 12,85 13,41 
  

3.2 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɩɨɞɲɢɩɧɢɤɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 

˅∗ܦ  ൒ ቆͷ.ͳ ∙ ʛˍ˓𝜏ˇˑ˒ ቇ଴.ଷଷ, (3.24) 

 
ɝɞɟ 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷɆɩɚ;  ʛˍ˓– ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ. 

 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͳͳͷͲͲͲ͹ͺ,ͻ = ͳͶ,ʹͲ ˍʜ ∙ ˏ. (3.25) 

 
Ɍɨɝɞɚ: 
˅∗ܦ  ൒ (ͷ,ͳ ∙ ͳͶ,ʹͲ͵ͷ )଴.ଷଷ = ͳ,ʹ͹ ˏ.  

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɪɢɧɢɦɚɟɦ ܦɜ = ͳ,͵ͲͲ ɦ. 
 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ.  
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Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɚɧɨɝɪɚɦɦɟ ə.Ʌ. Ⱦɭɯɨɜɧɨɝɨ ɢ Ʌ.Ɇ.ɒɢɮɪɢɧɚ [10] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 12,5/1-40-12,5-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 10/1 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3 ɫ 2 
ɧɚɫɨɫɚɦɢ. 

 
3.5 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɬɚɛɥɢɰɟ [10] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɊɈ, ɬɨ ɜɵɛɢɪɚɟɦ 

ɗȽɊ (ɞɥɹ ȽȺ ɫ ɨɞɧɢɦ ɪɟɝɭɥɢɪɭɸɳɢɦ ɨɪɝɚɧɨɦ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ -Ɇɉ-150-4.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ: 
1. ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ 
2. Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɥёɝɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɫɯɟɦɵ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ 
ɪɚɫɲɢɪɟɧɢɢ ɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

3. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
4. ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɟɧɢ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɍ. 
ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 

ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɉɨ ɤɚɪɬɟ-ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «Ɍɭɥɭɧ» 500 ɤȼ. 

ɉɨ ɭɫɥɨɜɢɹɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɨɛɴɟɞɢɧёɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ ɞɥɹ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. ɋɨɝɥɚɫɧɨ 
ɫɬɚɧɞɚɪɬɭ [14] ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɇɚ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ ɜ 
ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢɧɹɬɵ: 

– ɨɬ ɩɨɞɫɬɚɧɰɢɢ «Ⱥɧɝɚɪɫɤɚɹ» 35 ɤȼ; 
– ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6 ɢ 0,4 ɤȼ; 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
 
4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
4.2.1 ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜ ɯɨɞɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɱɚɫɬɢ 3 

«ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» ɛɵɥ ɜɵɛɪɚɧ ɫɢɧɯɪɨɧɧɵɣ 
ɝɟɧɟɪɚɬɨɪ ɋȼ-1500/200-76 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ".  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1500/200-76 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.1. 
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Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1500/200-76 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 
ɂɧɞɭɤɬɢɜɧɵɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ, ʛʑ ∙ ʏ ʟˆ ːˑˏ, ʛʑ˕ x "ୢ  x ′ୢ  xୢ 
127,8 115 13,8 0,85 0,97 0,15 0,20 0,52 

 
4.2.2 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ = ͳͳͷ − ͳͳͷ ∙ Ͳ,ͲͳͲ,ͺ = ͳ͵Ͷ,Ͳ ʛʑ ∙ ʏ, (4.1) 

 
ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 400000/500 ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2– Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400000/500 ɍɏɅ1 Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
400 525 13,8 13 790 315 0,4 
 

4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ Sʒːˑˏ  = Ͳ,Ͳͳ ∙ ʹ ∙ ͳ͵Ͷ = ʹ,͹ ʛʑ ∙ ʏ. (4.2) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ - ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» (ȿɤɚɬɟɪɢɧɛɭɪɝ) 

ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-4000/20 ɍɁ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3– Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-4000/20 ɍɁ Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 
4,3 13,8 6,3 7,5 33,5 3,85 
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4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 
4.3.1 ȼɵɛɨɪ ɩɪɨɜɨɞɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 500 ɤȼ: 
 S∑ = nˆ ∙ (P̂ − P̝ ːcosφˆ ) = ͺ ∙ ሺͳͳͷ − Ͳ,Ͳͳ ∙ ͳͳͷሻͲ,ͺͷ = ͳͲ͹ʹ ʛʑ ∙ ʏ, (4.3) 

 
ɝɞɟ nˆ – ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚ Ƚɗɋ; P̂  – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; P̝ ː – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɧɭɠɞɚɦɢ ɫ ɨɞɧɨɝɨ 
ɚɝɪɟɝɚɬɚ. 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 500 ɤȼ: 
 Pː ˃˕. = ͻͲͲ ʛʑ˕; ʙ = ͳ,Ͳ; cosφ˔ = Ͳ,ͻ.  
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 500 ɤȼ: 
 nˎ = S∑ሺʙ ∙ Pː ˃˕./cosφ˔ሻ = ͳͲ͹ʹሺͳ,Ͳ ∙ ͻͲͲ/Ͳ,ͻሻ = ͳ,ͳͲ ˛˕. (4.4) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 500 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ + ͳ = ͵. 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͳͲ͹ʹ͵ ∙ √͵ ∙ ͷͲͲ = Ͳ,Ͷͳ ˍʏ. (4.5) 

 
ɉɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 300/66. Ⱦɨɩɭɫɬɢɦɵɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͺͲ ʏ.Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 
300/66 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͳͲ͹ʹʹ ∙ √͵ ∙ ͷͲͲ = Ͳ,͸ʹ ˍʏ. (4.6) 

 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 

 
Ɍɚɛɥɢɰɚ 4.4– Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 300/66 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0Ɉɦ/ɤɦ X0Ɉɦ/ɤɦ b0, ɋɦ/ɤɦ 
3 0,034 0,31 0,000397 
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4.3.2 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
 ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
 ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɟɦɹ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ 

ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ 
ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

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

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-500 ɤȼ: 7 (3 ȼɅɗɉ 500 ɤȼ, 4 ɛɥɨɤɚ). ɉɪɢ 
ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ 
ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚ ɬɪɢ ɜɵɤɥɸɱɚɬɟɥɹ (ɩɨɥɭɬɨɪɧɚɹ ɰɟɩɨɱɤɚ).  

 
4.4 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrKZ 

 
4.4.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
ʒݔ  = ′′ௗݔ ∙  ܷːˑˏଶ

 ܵːˑˏ = Ͳ,ͳͷ ∙ ͳ͵,ͺଶͳʹ͹,ͺ  = Ͳ,ʹʹ ʝˏ. (4.7) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒܧ  = "∗ܧ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ. (4.8) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ʡݔ  = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ = ͺͻ,ͷͺ ʝˏ. (4.9) 
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ɋɢɫɬɟɦɚ: 
ʠݔ  =  ܷːˑˏଶܵ

 ˍˊ = ͷͲͲଶͷͲͲ = ͷͲͲ ʝˏ. (4.10) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 500 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ˎݔ  = ˇ˖,଴ݔ ∙ ݈ = Ͳ,͵ͳ ∙ ͳ͹Ͳ = ͷʹ,͹Ͳ ʝˏ. (4.11) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇ʡ = ܷʜʜܷʑʜ = ͳ͵,ͺͷʹͷ = Ͳ,Ͳʹ͸. (4.12) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ 

ɟɞɢɧɢɰɚɯ. 
ݎ̂  = ˃ʒܶ∗ݔ ,ʒ ∙ 𝜔 = Ͳ,ͳͷͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳͳ ʝˏ. (4.13) 

ݎ̝  = ˃ʠܶݔ ,ʠ ∙ 𝜔 = ͷͲͲͲ,Ͳ͵ͷ ∙ ͵ͳͶ = Ͷͷ,ͷͲ ʝˏ. (4.14) 

ݎˎ  = ˇ˖,଴ݎ ∙ ݈ = Ͳ,Ͳ͵Ͷ ∙ ͳ͹Ͳ = ͷ,͹ͺ ʝˏ. (4.15) 
ݎ̞  = Δ ௞ܲ ∙ ܷଶ˄ܵːˑˏଶ = Ͳ,͹ͻ ∙ ͷʹͷଶͶͲͲଶ = ͳ,͵͸ ʝˏ. (4.16) 

 
4.4.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrKZ 
 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrKZ ɢɫɯɨɞɧɵɦɢ 

ɞɚɧɧɵɦɢ (ɬɚɛɥɢɰɚ 4.5, 4.6, 4.7). 
 

Ɍɚɛɥɢɰɚ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ ܷːˑˏ, ɤȼ 

1 Ƚ1 14 
2 Ƚ2 14 
3 Ƚ3 14 
4 Ƚ4 14 
5 Ƚ5 14 
6 Ƚ6 14 
7 Ƚ7 14 
8 Ƚ8 14 
9 ɌɊ1 14 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.5 
ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ ܷːˑˏ, ɤȼ 

10 ɌɊ2 14 
11 ɌɊ3 14 
12 ɌɊ4 14 
13 ɄɊɍɗ 500  500 
14 ɋɢɫɬɟɦɚ 500 

 
Ɍɚɛɥɢɰɚ 4.6– ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

Ɍɢɩ 
ɍɡɟɥ 

ɧɚɱɚɥɚ 
ɍɡɟɥ 
ɤɨɧɰɚ 

ɇɚɡɜɚɧɢɟ RɈɦ X, Ɉɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ȼɵɤɥ 1 9 Ƚ1 – ɌɊ1 - - - 
ȼɵɤɥ 2 9 Ƚ2 – ɌɊ1 - - - 
ȼɵɤɥ 3 10 Ƚ3 – ɌɊ2    
ȼɵɤɥ 4 10 Ƚ4 – ɌɊ2    
ȼɵɤɥ 5 11 Ƚ5 – ɌɊ3 - - - 
ȼɵɤɥ 6 11 Ƚ6 – ɌɊ3 - - - 
ȼɵɤɥ 7 12 Ƚ7 – ɌɊ4    
ȼɵɤɥ 8 12 Ƚ8 – ɌɊ4    
Ɍɪ-ɪ 9 13 ɌɊ1 – ɄɊɍɗ 500 1,36 89,58 0,026 
Ɍɪ-ɪ 10 13 ɌɊ2 – ɄɊɍɗ 500 1,36 89,58 0,026 
Ɍɪ-ɪ 11 13 ɌɊ3 – ɄɊɍɗ 500 1,36 89,58 0,026 
Ɍɪ-ɪ 12 13 ɌɊ4 – ɄɊɍɗ 500 1,36 89,58 0,026 
Ʌɗɉ 13 14 ɄɊɍɗ 500 - ɋɂɋɌȿɆȺ 5,78 52,70  
Ʌɗɉ 13 14 ɄɊɍɗ 500 - ɋɂɋɌȿɆȺ 5,78 52,70  
Ʌɗɉ 13 14 ɄɊɍɗ 500 - ɋɂɋɌȿɆȺ 5,78 52,70  

 
Ɍɚɛɥɢɰɚ 4.7– ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

ɇɚɡɜɚɧɢɟ 
ɇɨɦɟɪ 
ɭɡɥɚ 

r, Ɉɦ x, Ɉɦ r2, Ɉɦ x2, Ɉɦ r0, Ɉɦ x0, Ɉɦ ȿ, ɤȼ 

Ƚ1 1 0,010 0,22 0,010 0,22 0,010 0,22 15,59 
Ƚ2 2 0,010 0,22 0,010 0,22 0,010 0,22 15,59 
Ƚ3 3 0,010 0,22 0,010 0,22 0,010 0,22 15,59 
Ƚ4 4 0,010 0,22 0,010 0,22 0,010 0,22 15,59 
Ƚ5 5 0,010 0,22 0,010 0,22 0,010 0,22 15,59 
Ƚ6 6 0,010 0,22 0,010 0,22 0,010 0,22 15,59 
Ƚ7 7 0,010 0,22 0,010 0,22 0,010 0,22 15,59 
Ƚ8 8 0,010 0,22 0,010 0,22 0,010 0,22 15,59 

ɋɢɫɬɟɦɚ 9 45,50 500,0 45,50 500,0 45,50 500,0 525,0 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8.  
 

Ɍɚɛɥɢɰɚ 4.8– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
Ɍɨɱɤɚ ɄɁ ɉ1 Iɩ0

(3) ,ɤȺ Iɩ0
(1) ,ɤȺ 

Ʉ-1 (ɲɢɧɵ 500 ɤȼ) 1ɮ 13 24,0 37,34 
Ʉ-2 (ɲɢɧɵ 500 ɤȼ) 3ɮ 13 16,02 24,92 

Ʉ-3 (ɝɟɧɟɪɚɬɨɪ 13,8 ɤȼ) 3ɮ 1 81,81 127,27 

 
4.5 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 
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ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё 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. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ – ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ, 

ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ. ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɷɬɢɯ ɩɨɬɟɪɶ 
ɹɜɥɹɸɬɫɹ: 

 ɩɨɬɟɪɢ ɜ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, ɨɛɦɨɬɤɚɯ, ɤɨɧɬɚɤɬɚɯ; 
 ɩɨɬɟɪɢ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ, ɨɫɨɛɟɧɧɨ 

ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ; 
 ɩɨɬɟɪɢ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ɩɨɬɟɪɢ ɜ 

ɞɢɷɥɟɤɬɪɢɤɚɯ. 
 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ813,8 ɤȼ: 
˘˃ˏ.˄˃˓,ʒܫ  = ͳ,Ͳͷ ⋅ ˏʒ,ːˑܫ = ͳ,Ͳͷ ⋅ ܵʒ,ːˑˏ√͵ ⋅ ʒܷ,ːˑˏ = = ͳ,Ͳͷ ⋅ ͳʹ͹,ͺ√͵ ⋅ ͳ͵,ͺ = ͷͻͳͲ ʏ. 

(4.17) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/500: 
˘˃ˏ.˄˃˓,ʡଵ−ʡସܫ  = ͳ,Ͳͷ ⋅ ܵʡ,ːˑˏ√͵ ⋅ ܷʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ʹͷͲ√͵ ⋅ ͷʹͷ = ʹ͹ͷ ʏ. (4.18) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
˘˃ˏ.˄˃˓,ʚଵ−ʚଷܫ  = ܵ˓˃˄.ˏ˃˘√͵ ⋅ ݊𝑊 ⋅ ܷːˑˏ = ͳͲ͹ʹ√͵ ⋅ ͵ ⋅ ͷͲͲ = ͶͳͲ ʏ. (4.19) 
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ˉ˕˖.˄˃˓,ʚଵ−ʚଷܫ = ܵ˓˃˄.ˏ˃˘√͵ ⋅ ሺ݊𝑊 − ͳሻ ⋅ ܷːˑˏ = ͳͲ͹ʹ√͵ ⋅ ʹ ⋅ ͷͲͲ = ͸ʹͲ ʏ. (4.20) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ: 
˘˃ˏ.˄˃˓,ʡʠʜܫ  = ͳ,Ͳͷ ⋅ ܵʡʠʜ,ːˑˏ√͵ ⋅ ܷʡʠʜ,ːˑˏ = ͳ,Ͳͷ ⋅ Ͷ,Ͳ√͵ ⋅ ͳ͵,ͺ = ͳ͹͸ ʏ. (4.21) 

 
4.5.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ 
 
ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ :ܷːˑˏ ൒ ܷːˑˏ.˔;  ːܫ ˑˏ ൒ ܫ˓ ˃˄,௠௔௫; ˏ˓ːˑ,ˍܤ  ൒  ɂɫɩɨɥɶɡɭɹ.˚˔˃˓,ˍܤ
ɤɚɬɚɥɨɝɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɢ ɁȺɈ «ȼɁȼȺ» 
ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20/12500 ɍ3 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-
20/12500 ɍ3 (Ɍɚɛɥɢɰɚ 4.9). 

 
Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ. 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ 

ȼȽȽ-20/12500 ɍ3 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊȼɊɁ-20/12500 ɍ3 ˔ܷˈ˕ˋ ːˑˏ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲɤȼ Iʒ.˓˃˄ = ͷ,͸͵ ˍʏ Iːˑˏ = ͳʹͷͲͲ Ⱥ Iːˑˏ = ͳʹͷͲͲ Ⱥ I୬଴ = ͺͳ,ͺͳ кА Iːˑˏ.ˑ˕ˍˎ = ͻͲ ɤȺ I˕.˔˕ = ͳʹͷ ɤȺ ܫ୷ = ͳʹ͹,ʹ͹ кА i˒˓.˔ˍ˅ = ʹ͵Ͳ ɤȺ iˠˎ.˔˕ = ͵ͳͷ ɤȺ 
  tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = = ͺͳ,ͺͳଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͸Ͳʹ,͵͸ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ITଶ ∙ tT = = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = ITଶ ∙ tT = = ͳʹͷଶ ∙ ͵ = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20/12500 

ɍ3: 
 𝑖௔𝜏 = √ʹ ∙ ܫ˒ ˑ ∙ ˈ− 𝜏ʡ˃ = √ʹ ∙ ͺͳ,ͺͳ ∙ ˈ−బ,బభబ,బయ = ͺ͸,ͻͶ ˍʏ. (4.22) 

 𝑖𝑎𝜏√ଶ˒ܫ ˑ ∙ ͳͲͲ% = ସଽ,ହ଻√ଶͶ͸,͸Ͷ ∙ ͳͲͲ% = ͹ʹ% < ͻͲ%. (4.23) 

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

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. ȼɵɛɪɚɧ 
ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
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ɫɟɬɹɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 

 
4.5.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈɅ-20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10–ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈɅ-20 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ʒܷ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ʹͲ ˍʑ ˓ܫ ˃˄ ୫a୶ < ːܫ ˑˏ ܫʒ.˓˃˄ = ͷ͸͵Ͳ ʏ ːܫ ˑˏ = ͳʹͷͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ʒܷ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ͳ͵,ͺ ˍʑ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,8ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ–20ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚzɪɹɞ». 

 
4.5.4 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 500 ɤȼ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 

ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɚɪɚɦɟɬɪɨɦ, 
ɞɚɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ.  

Ɍ155 ɦɚɪɤɢ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» – ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫ 
ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ, ɤɨɦɩɚɧɢɢ «Ʉɨɧɬɚɤɬ». ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.12 –ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɣɤɢ ɄɊɗ 500 ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ Uɫɟɬɢɧɨɦ = ͷͲͲ ɤȼ Uːˑˏ = ͷͲͲ ɤȼ Iɪɚɛ ୫a୶ = ͸ͶͲ Ⱥ Iːˑˏ = ͸͵ͲͲ Ⱥ I୬଴ = ʹͶ,Ͳ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ i୷ = ͵͹,͵Ͷ ˍʏ i˒˓.˔ˍ˅ = ͳ͸Ͷ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = ʹͶ,Ͳଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ= ʹ͵,ͲͶ ˍʏଶ ∙ ˔ 

ʑˍ.˓˃˔˚ = Iଶ̞ ∙ (tˑ˕ˍ + t˓ˊ൯= ͸͵ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ= ͳͷͺ,ͺ ˍʏଶ ∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.13 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 
ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇ-ɉ-500/220/10 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɟɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ 

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ-1500/200-76: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
 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 ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 400000/500/13,8: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 500 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;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
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 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɦɚɫɥɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 500 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 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 
5.2 ɉɚɪɚɦɟɬɪɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2, 

5.3. 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ 1500/200-76 ɍɏɅ4 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 127,8 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 115 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 78,9 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 5347 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1245 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ, ȼ 

175 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 0,52 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,20 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,15 

 ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,051 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1  
 ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 1,03 

ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Ɂɜɟɡɞɚ 

ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ 
ɝɥɚɜɧɵɯ 3 

ɧɟɣɬɪɚɥɶɧɵɯ 3 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ ɂɡɨɥɢɪɨɜɚɧɧɚɹ ɧɟɣɬɪɚɥɶ 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ 400000/500/13,8 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 400 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ ȼɇ: 525; ɇɇ: 13,8. 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 13,0 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ∆/ܻ − ͳͳ 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ɍɢɩ ɌɋɁ-4000/20 ɍɁ 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 4000 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ ȼɇ: 13,8; ɇɇ: 6,3. 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ,% 7,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ∆/ܻ − ͳͳ 

 
5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏ = ܵʜʝʛܷʑʜ ∙ √͵ = ͳʹ͹ͺͲͲͳ͵,ͺ ∙ √͵ = ͷ͵Ͷ͹ ʏ. (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ሺଶሻʜʝʛ ʒܫ  = ʜʝʛ∙𝐾˔˘݊ʡʡܫ = ͷ͵Ͷ͹ ∙ ͳ͸ͲͲͲ/ͷ = Ͷ,Ͷͷ͸ ʏ. (5.2) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ሺଵሻʑʜܫ  = ܵʜʝʛ ʡܷʜʜ ∙ √͵ = ͶͲͲͲͲͲͷʹͷ ∙ √͵ = ͶͶͲ ʏ. (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
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ሺଶሻʜʝʛܫ = = ʜʝʛ݊ʡʡ ʑʜܫ ͶͶͲͷͲͲ/ͷ = Ͷ,Ͷ ʏ. (5.4) 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ʜʜ ʡʔܫ  = ʜʝʛ ʟʝʡͳ,ʹʹͷͷܫ = ͳʹͶͷͳ,ʹʹͷͷ = ͳͲͳ͸ ʏ. (5.5) 

 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵʡʔ = √͵ ∙ ܷʜʜ ʡʔ ∙ ʜʜ ʡʔܫ = √͵ ∙ Ͳ,Ͷ ∙ ͳͲͳ͸ = ͹ͲͶ ʏ. (5.6) 
 
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-1100/15. 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ: 
ʑʜ ʡʔܫ  = ܵʜʝʛ ʡʔܷːˑˏ ∙ √͵ = ͳͲͲͲͳ͵,ͺ ∙ √͵ = Ͷͳ,ͺͶ ʏ. (5.7) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

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

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ːܫ ˑˏ = ͷ͵Ͷ͹ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱёɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͷ͵Ͷ͹ = ʹ͸͹ ʏ, (5.8) 
 

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, (5.9)ܫ
 

ɝɞɟ ܭʜ = ʹ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
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ʠʟ.ʝܫ = Ͳ,ͳͷ ∙ .ʜܫ = Ͳ,ͳͷ ∙ ͷ͵Ͷ͹ = ͺͲʹ ʏ. (5.10) 
 
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, (5.11)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  = ܧ ′′ௗݔ′̂′ ∙ ʜܫ = ͳ,ͳ͵Ͳ,ͳͷ ∙ ͷ͵Ͷ͹ = ͶͲʹͺͳ ʏ. (5.12) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.10): 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͶͲʹͺͳ = ͶͲʹͺ,ͳ ʏ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ͶͲʹͺ,ͳ ∙ ʹͶͲʹͺͳ , (5.13) 

 
ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ– ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ. (5.14) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
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ܤ ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.  (5.15) 

 
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. 

 
5.4.2 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (I∆>) 
 
ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢ 
ɬɪёɯɫɥɨɣɧɨɣ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ). 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ: 

.ʠʟܫ  = Ͳ,ʹ ∙ ːܫ ˑˏ.ˆ. = Ͳ,ʹ ∙ ͷ͵Ͷ͹ = ͳͲ͸ͻ ʏ.   (5.16) 
 
5.4.3 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: 
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1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-90% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɝɥɚɜɧɵɯ ɜɵɜɨɞɨɜ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɢɡɦɟɪɹɟɬ ɧɚɩɪɹɠɟɧɢɟ 3U0 ɫɨ ɫɬɨɪɨɧɵ 
ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨ ɫɯɟɦɟ 
«ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ».  

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

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

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + ͳ,Ͳ͵ + Ͳ,ͲͲͺ + Ͳ,ͷ͸ = = ͳ,͸ͳ ˏˍʣ˗˃ˊ˖, 

(5.17) 

 
ɝɞɟ 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; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ, (5.18) 
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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 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ;  ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͷʹͷ√͵ = ͳͲͳ,ͲͶ ˍʑ. (5.19) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
𝐶ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,͸ͳ ∙ ͳͲ−଺ = ͳʹ,ͳ ʏ. (5.20) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ (ɩɨ ɮɨɪɦɭɥɟ 5.18): 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͳͲͳͲͶͲ ∙ Ͳ,ͲͳͷͲ,Ͳͳͷ + ͳ,͸ͳ = Ͷ͸͸ ʑ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ Ͷ͸͸ଵଷ,଼√ଷ∙బ,భయ

, (5.21) 

 ܷʠʟ ൒ ͻ,ʹ͵,  
 

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; ܷ଴ீ 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. 
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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. 

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

 ʤ = ͳʙʡ + ʹ = ͳͳ,ʹ + ʹ = ͵ͳ,ʹͷ%. (5.22) 

 
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. 

 
5.4.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ𝐶ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ. (5.23) 

 
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: 
 ܷ𝐶ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ. (5.24) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ ɝɟɧɟɪɚɬɨɪɟ. 
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Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ,  (5.25)ܫଶܫ

 
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  = ଶଶ∗ܫܣ , (5.26) 

 
ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͷ͵Ͷ͹ = ͵͹Ͷ ʏ ሺͲ,Ͳ͹ ∙  ʜሻ. (5.27)ܫ
 
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 =ͷͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͳ͸ͷͲͲ = Ͳ,ͳͺ. (5.28) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ, (5.29) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = ͺͲʹ ʏ ሺͲ,ͳͷ ∙  ʜሻ. (5.30)ܫ
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 

ʓʝʞݐ  = ʏܫଶʞʢʠʙଶ = ͳ͸Ͳ,ͳͷଶ ≈ ͹ͳͳ ˔. (5.31) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ͳ͸ሺܫ∗ଶሻଶ. (5.32) 

 ʏʗʝ = ͳ͸ = ଶଶ∗ܫ ∙  ʠʟ. (5.33)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 – 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) 20 55 80 125 220 500 

 
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) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 16 ɫ, t ɦɚɤɫ. = 500 ɫ. 

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 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; 
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  ൑ ʦܭʛʗʜଶܫ = ͳͳ,͵ ∙ ʹ ∙ ሺݔௗ∗′′ + ∗ˎݔ + ʡ∗ሻݔ = = ͳͳ,͵ ∙ ʹ ∙ ሺʹͳ͹,ͳ + Ͳ,ͲʹͶ + Ͳ,ͲͶͳሻ = Ͳ,ͲͲͳͺ ˑ. ˈ.. 

(5.34) 

′′∗ௗݔ  = ′′ௗݔ (ܷʑʜܷʜʜ)ଶ = Ͳ,ͳͷ (ͷʹͷͳ͵,ͺ)ଶ = ʹͳ͹,ͳ ʝˏ. (5.35) 

∗ˎݔ  = ˇ˖ ଴ݔ ∙ ݈ ∙ ܵʐܷːˑˏଶ = Ͳ,͵ͳ ∙ ͳ͹Ͳ ∙ ͳʹ͹,ͺͷʹͷଶ = Ͳ,ͲʹͶ ʝˏ. (5.36) 

∗ʡݔ  = ܷʙ%ͳͲͲ ∙ ܵʐܵːˑˏ = ͳ͵ͳͲͲ ∙ ͳʹ͹,ͺͶͲͲ = Ͳ,ͲͶͳ ʝˏ. (5.37) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
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∗.ଶʠ.ʖܫ = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ܷʑʜܷʜʜ = Ͳ,ͲͲͳͺ ∙ ʹ ∙ ͷʹͷͳ͵,ͺ = Ͳ,ͳͶ ˑ. ˈ. (5.38) 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 500 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
∗.ଶʠ.ʖܫ  ൑ ʦܭʛʗʜଶܫ = ͳͳ,͵ ∙ ʹ ∙ ሺݔௗ∗′′ + ʡ∗ሻݔ = ͳͳ,͵ ∙ ʹ ∙ ሺʹͳ͹,ͳ + Ͳ,ͲͶͳሻ = = Ͳ,ͲͲͳͺ ˑ. ˈ.. (5.39) 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝑰૚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  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ, (5.40)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: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ. (5.41)ܫ
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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 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 

 
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  = ͳ,Ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,Ͷʹͻ ∙  ʜʝʛ. (5.42)ܫ
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Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ଵଷ଼଴଴ଵ଴଴ = ͸͸ ʑ. (5.43) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͺͻ,͸ + Ͳ,ͷͅ ∙ ͷ͵,Ͳͳ = ͺͲ,ʹ ʝˏ, (5.44) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
500 ɤȼ. 

 ܼʡ = Ͳ,ͳ͵ ∙ ͷʹͷͶͲͲ ଶ = ͺͻ,͸ ʝˏ.  

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ͳʹ͹,ͺͳʹ͹,ͺ + Ͳ,ͷͅ ∙ ͳʹ͹,ͺͷʹͷଶ ∙ ͷ͵,Ͳͳ = Ͳ,ͳͳ.  

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
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 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͳ ∙ ͳ,Ͷͻ = Ͳ,ͳ͸ ʝˏ,  (5.45) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଵଶ଻,଼ = ͳ,Ͷͻ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 
 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ𝐶ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳ͸ ∙ ଺଴଴଴ହଵଷ଼଴଴ଵ଴଴ = ͳ,͵ͻ ʝˏ. (5.46) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͵ͻ 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√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͷ͵Ͷ͹ = ͳ,Ͷͻ ʝˏ, (5.47) 

 
ɝɞɟܫʜʏʒʟ – 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  = ଶ∙ூʑ.ʜʝʛூʑ.ʤ.ʤ. − Ͳ,ͻͷݔௗ = ʹ,Ͳͷ, (5.48) 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,Ͳͷ = Ͳ,Ͷ͸ ˑ. ˈ.. (5.49) 
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𝜑ʜʏʒʟ.ʣݏ݋ܿ = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,Ͳͷ = Ͳ,ͶͶ. (5.50) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ𝐶 ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,Ͷ͸ͳ,ͳ = Ͳ,Ͷʹ ˑ. ˈ.. (5.51) 

 ܼ𝐶 ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,Ͷʹ ∙ ͳ͵,ͺଶͳʹ͹,ͺ = Ͳ,͸͵ ʝˏ. (5.52) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ𝐶 ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,͸͵ ∙ ͸ͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = ͷ,ͷ ʝˏ. (5.53) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͷ,ͷ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ𝐶ʛଵ = Ͳ,ʹͳ ʝˏ, ܼ𝐶ʛଶ = Ͳ,ͺ͵ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

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

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 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 5.5. 
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Ɋɢɫɭɧɨɤ 5.5– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.4.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɪɝɚɧɨɜ: 
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 ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.  (5.54)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ.  (5.55)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6. 
 
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 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 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 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ʹ,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ. (5.56)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ»  
ɗɄɊȺ 300 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɡɚɳɢɬɵ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
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6 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ 
 
6.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɂɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɩɥɨɬɢɧɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

1) Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ ɫɞɜɢɝ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɩɪɨɱɧɨɫɬɢ 
ɨɫɧɨɜɚɧɢɹ; 

2) ɉɨɥɭɱɟɧɢɟ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ; 

3) Ƚɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɝɨ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ; 
4) Ɉɛɟɫɩɟɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ. 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
1) ɉɥɚɧ ɪɟɤɢ ɜ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ; 
2) Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ (ɉɪɢɥɨɠɟɧɢɟ Ƚ); 
3) Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 
4) Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɜ ɛɵɬɨɜɵɯ 

ɭɫɥɨɜɢɹɯ; 
5) ɏɚɪɚɤɬɟɪɧɵɟ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ – 5007,00 ɦ3/ɫ;  
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ –5930,00 ɦ3/ɫ; 
6) Ɉɬɦɟɬɤɢ: 
ɚ) ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 138,00 ɦ; 
ɛ) ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ (Ɏɉɍ) – 140,00 ɦ; 
ɜ) ɨɬɦɟɬɤɚ ɞɧɚ – 96,40 ɦ; 
7) ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ; 
8) Ɋɚɫɯɨɞ ɱɟɪɟɡ 1 ȽȺ (Q1 ȽȺ): 359 ɦ3/ɫ; 
9) Ʉɨɥɢɱɟɫɬɜɨ ȽȺ – 9 ɲɬ. 
 
6.2 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ; ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ; ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 

 
6.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=41,6 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɢɡɜɟɫɬɧɹɤ) 
[31], ɩɪɢɫɜɨɟɧ: III. 
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Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [31]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=920 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: II. 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 79058 ɱɟɥɨɜɟɤ (ɝɨɪɨɞ ɍɫɨɥɶɟ-ɋɢɛɢɪɫɤɨɟ), ɱɬɨ 
ɛɨɥɟɟ 20000), ɩɪɢɫɜɨɟɧ: I. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ I ɤɥɚɫɫ. 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ∇ʒʞ = ʜʞʢߘ + ℎଵ% + ˃ + ∆ℎ௦௘௧, (6.1) 
 

ɝɞɟ ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%;  ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ Vଶ ∙ Lg ∙ d ∙ cosα ,   (6.2) 

 
ɝɞɟ k୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ, ɩɪɢ V= 25 ɦ/ɫ k୵ = ʹ,ͷͷ ∙ ͳͲ−଺; 

V– ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ;L – 
ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; α – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, α = Ͳ; d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = ʜʞʢߘ − ʹʓʜʏߘ = ͳ͵ͺ,ͲͲ − ͻ͸,ͶͲʹ = ʹͲ,ͺͲ ˏ.  (6.3) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ ɩɨ ɮɨɪɦɭɥɟ (6.2): 
 ∆hୱୣ୲ = ʹ,ͷͷ ∙ ͳͲ−଺ ∙ ʹͷଶ ∙ ͶͳͲͲͻ,ͺͳ ∙ ሺʹͲ,ͺ + Ͳ,ͷ ∙ Ͳሻ Ͳݏ݋ܿ = Ͳ,Ͳ͵ͷ ˏ. 
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Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ LVଶ = ͻ,ͺͳ ∙ ͶͷͲͲʹͷଶ = ͹ͳ,  (6.4) 

 g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲʹͷ = ͺͶ͹͸,   (6.5) 

 
ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ. 

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙୲V   ɢ  ୥∙LVమ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅Vమ   

ɢ  ୥∙T̅V . 

 ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵT̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅. 

- Ɉɩɪɟɞɟɥɹɟɦɵɟ ɡɧɚɱɟɧɢɹ:   
 g ∙ hVଶ = Ͳ,Ͳͳ͸, 

 g ∙ hVଶ = Ͳ,Ͳͺ, 
 

 

g ∙ TV = ͳ,Ͷͷ, 
 g ∙ TV = Ͷ,Ͳ. 

 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɵɟ.  
Ɉɬɫɸɞɚ: 
 h = Ͳ,Ͳͳ͸ ∙ Vଶg = Ͳ,Ͳͳ͸ ∙ ʹͷଶͻ,ͺͳ = ͳ,Ͳʹ ˏ. (6.6) 

 T = ͳ,Ͷͷ ∙ Vg = ͳ,ʹͷ ∙ ʹͷͻ,ͺͳ = ͵,͹Ͳ ˔. (6.7) 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
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λୢ = Tమ∙୥ଶ∙π = ଽ,଼ଵ∙ଷ,଻଴మଶ∙ଷ,ଵସ = ʹͳ,͵͵ ˏ. 
(6.8) 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
 d > Ͳ,ͷ ∙ λୢ. (6.9) 
 ʹͲ,ͺ > ͳͲ,͸͸  ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ K୧, (6.10) 

 
ɝɞɟ K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [32], K୧ = ʹ,Ͳ.  

ɉɨ ɮɨɪɦɭɥɟ (6.11): 
  hଵ% = ͳ,Ͳ͵ ∙ ʹ,Ͳ = ʹ,ͲͶ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʐʞ = ͳ͵ͺ,ͲͲ + ʹ,ͲͶ + Ͳ, Ͳ͵ͷ + Ͳ,ͺ͵ = ͳͶͲ,ͻͲ ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʐʞ = ͳͶͲ,ͶͲ ˏ. 
 
6.3.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ. 

 
6.3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɪɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ, ɬɚɤɢɦ 
ɪɚɫɯɨɞɨɦ ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓ = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ = = ͷͲͲ͹ − ሺͺ − ʹሻ · ͵ͷͻ − ͳͷ,͹ͺ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = 

(6.11) 
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= ͳͺ͵ͺ ˏଷ ˔⁄ , 
 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (4 ɦɟɫɹɰɚ); ܳʒЭʠ − ɞɨɩɭɫɬɢɦɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɞɨ 6 
ɜɤɥɸɱɢɬɟɥɶɧɨ [3], ܳʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ 1 ɚɝɪɟɝɚɬ, 359ˏଷ ˔⁄ . 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ܳ˓.ˑ˔ː.ݍ˅ = ͳͺ͵ͺͶͲ,͸͵ = Ͷͷ,ʹ͵ ˏ, (6.12) 

 
ɝɞɟ  ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͵ʹ,ͷ = ͶͲ,͸͵ ˏଶ ˔⁄ , (6.13) 
 
ɝɞɟ qɪ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ = ͷ,Ͳ ∙ ͸,ͷ = ͵ʹ,ͷ ˏଶ ˔⁄ , (6.14) 

 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 102,90 ɦ, ɬɨɝɞɚ 
 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͳͲʹ,ͻͲ − ͻ͸,ͶͲ = ͸,ͷ ˏ, (6.15) 

 
ɝɞɟ [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,0 ɦ/ɫ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 10 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 

 ݊ = ʑܾ = Ͷͷ,ʹ͵ͳͲ = Ͷ,ʹ͵ ≈ ͷ. (6.16) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
 ʑ = ܾ ∙ ݊ = ͳͲ ∙ ͷ = ͷͲ ˏ. (6.17) 

 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = Ͳ,ͳ͸ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ʹͷ ∙ ͳͲ + ͳ,ͷ = Ͷ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͷͲ + ሺͷ − ͳሻ ∙ Ͷ = ͸͸ ˏ.           (6.18) 

 
6.3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

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

଴ଵܪ  = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻమయ = ( ͳͺ͵ͺͲ,Ͷͻ ∙ ͷͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͸,ͷͻ ˏ, (6.19) 

 
ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ 
ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ 
Ⱥ, m = 0,49 (ɫɦ. ɪɢɫ 6.1.); 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩ Ⱥ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ܳ˓˃˔˚݉ ∙ ߝ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ ∙ ݃ሻమయ = 

= ( ͳͺ͵ͺͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻͶͳ ∙ ͳ ∙ ͷͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͸,ͺ͹ ˏ, 
(6.20) 

 
ɝɞɟ ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, 𝜎௡ = ͳ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ = ͳ − Ͳ,ʹ ∙ ͸,ͷͻ ∙ Ͳ,ͶͷͳͲ = Ͳ,ͻͶͳ, (6.21) 
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ɝɞɟ ξ0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ [33], ξ0=0,45. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 

ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ͸,ͺ͹ − ͳ,ͳ ∙ Ͳ,͸͸ͻଶʹ ∙ ͻ,ͺͳ = ͸,ͺͶ ˏ, (6.22) 

 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ.  

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
  

 ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻߜʐሻ = = ͳͺ͵ͺሺͳ͵ͺ − ͻ͸,ͶͲሻሺͷͲ + ሺͷ − ͳሻ ∙ Ͷሻ = Ͳ,͸͸ͻ ˏ ˔⁄ , 
(6.23) 

 
ɝɞɟ  ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ; α −ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦα = ͳ,ͳ. 

Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [36] ܪ˔˕ =͹,Ͳ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳ͵ͺ,Ͳ − ͹,Ͳ = ͳ͵ͳ,Ͳ ˏ. (6.24) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ − ͳ,͸ ∙ ˕˔ܪ = ͳ͵ͳ,Ͳ + ͳ,͸ ∙ ͹ = ͳͶʹ,Ͷ ˏ. (6.25) 
 
ɋɪɚɜɧɢɜɚɹ ɫ ɨɬɦɟɬɤɨɣ 140,9 ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 6.3.1, ɩɪɢɦɢɧɚɟɦ 

ɢɬɨɝɨɜɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 142,4 ɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɶɲɟ. 
 
6.3.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

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

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ = = ͷͻ͵Ͳ − ሺͺ − ʹሻ · ͵ͷͻ − ͳͷ,͹ͺ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = = ʹ͹͸ͳ ˏଷ ˔⁄ , 
(6.26) 
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ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

.˅଴ଵ˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ܤ ∙ √ʹ݃ቇଶ ଷ⁄ = 

= ( ʹ͹͸ͳͲ,Ͷͻ ∙ ͸ͷ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͺ,͸ͷ ˏ. 
(6.27) 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
.˅଴ଶ˒ˑܪ  = ( ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃)ଶ ଷ⁄ = 

= ( ʹ͹͸ͳͲ,ͷͲͷ ∙ ͳ ∙ Ͳ,ͻʹʹ ∙ ͳ ∙ ͸ͷ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͺ,ͻͶ ˏ. 
(6.28) 

ߝ  = ͳ − Ͳ,ʹ ∙ ͺ,͸ͷ ∙ Ͳ,ͶͷͳͲ = Ͳ,ͻʹʹ.  

 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 

଴ܸ ˒ˑ˅ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ܤ = = ʹ͹͸ͳሺͳͶͲ − ͻ͸,Ͷሻ ∙ ሺͷͲ + ሺͷ − ͳሻ ∙ Ͷሻ = Ͳ,ͻͷͻ ˏ ˔⁄  ,  
(6.29) 

 
ɝɞɟ  ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ Ɏɉɍ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 170 ɦ, ɤɨɬɨɪɚɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

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

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ߙ ∙  ଴ ˒ˑ˅ଶʹ݃ = = ͺ,ͻͶ − ͳ,ͳ ∙ Ͳ,ͻͷͻଶʹ ∙ ͻ,ͺͳ = ͺ,ͺͻ ˏ. 
(6.30) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
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∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͳ͵ͳ + ͺ,ͺͻ = ͳ͵ͻ,ͺͻ ˏ. (6.31) 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 140,0 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 

 
6.3.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ȼ ɬɚɛɥɢɰɭ 6.1 ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 

ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͹,Ͳ ˏ. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ  
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 0,882 15 9,8 3,948 29 19,6 17,234 
2 0,7 0,252 16 10,5 4,627 30 20,3 18,27 
3 1,4 0,049 17 11,2 5,348 31 21 19,768 
4 2,1 0 18 11,9 6,111 32 21,7 21,091 
5 2,8 0,042 19 12,6 6,909 33 22,4 22,449 
6 3,5 0,189 20 13,3 7,756 34 23,1 23,835 
7 4,2 0,42 21 14 8,645 35 23,8 25,263 
8 4,9 0,7 22 14,7 9,583 36 24,5 26,726 
9 5,6 1,022 23 15,4 10,556 37 25,2 28,217 
10 6,3 1,386 24 16,1 11,571 38 25,9 29,743 
11 7 1,792 25 16,8 13,258 39 26,6 31,297 
12 7,7 2,247 26 17,5 13,72 40 27,3 32,886 
13 8,4 2,758 27 18,2 14,854 41 28 34,45 
14 9,1 3,325 28 18,9 16,023 42 28,7 36,02 

 
ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
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Ɋɢɫɭɧɨɤ 6.2– ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ 

 
6.3.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 6.3). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͳͺ͵ͺଶͻ,ͺͳ ∙ ሺ͸͸ሻଶయ = Ͷ,Ͷ͵ ˏ. (6.32) 
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Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͳ͵ͺ − ͻ͸,ͶͲ = Ͷͳ,͸Ͳ ˏ. (6.33) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = ଴ܶℎˍ˓ = Ͷͳ,͸ͲͶ,Ͷ͵ = ͻ,͵ͻ ˏ. (6.34) 

 
ɉɨ ɝɪɚɮɢɤɭ [33, ɪɢɫ. 9-55] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ Ɍ బ், 

ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,ʹͷ ɢ Ɍ˔`` = ʹ,͹͵. 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,ʹͷ ∙ Ͷ,Ͷ͵ = ͳ,ͳͳ ˏ. (6.35) 
 ℎ௖̀̀ = Ɍ௖`` ∙ ℎˍ˓ = ʹ,͹͵ ∙ Ͷ,Ͷ͵ = ͳʹ,Ͳͻ ˏ. (6.36) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=5007 (ɦ3/ɫ), hɇȻ = 6,5 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’>hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 
ɜɵɲɟ 40 ɦɟɬɪɨɜ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 49 ɦɟɬɪɨɜ), ɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɢɡɜɟɫɬɧɹɤ), ɬɨ ɩɪɢɧɢɦɚɟɦ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ. 

 
6.3.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 
 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎʜʐ + ሺͳ − ʹሻˏ = ͹,Ͳ + ʹ,Ͳ = ͻ,Ͳ ˏ, (6.37) 
 

ɝɞɟ  ℎʜʐ = ͹,Ͳ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = Ͳ,Ͳͳ%. 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
ʜʝʠߘ  = ʓʜʏߘ + ܽ = ͻ͸,Ͷ + ͻ,Ͳ = ͳͲͷ,Ͷ ˏ. (6.38) 
 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ʜʞʢߘ − ʜʝʠߘ = ͳ͵ͺ,Ͳ − ͳͲͷ,Ͷ = ͵ʹ,͸ ˏ. (6.39) 
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ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ுܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ʹ,͸ = ʹʹ,͹͸ ˏ/˔ , (6.40) 

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

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎு = ுݍܸ = ʹ͹,ͺͶʹʹ,͹͸ = ͳ,ʹʹ ˏ. (6.41) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ுܸଶ݃ ∙ ℎு = ʹʹ,͹͸ଶͻ,ͺͳ ∙ ͳ,ʹʹ = Ͷ͵,ͳ͹. (6.42) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ ቌͳ + √ͳ + (ܼ଴ܼு − ͳ) ∙ ͳ𝜑ଶ ∙  ቍ, (6.43)ߙ𝑖݊ଶݏ

 
ɝɞɟܭ௔ − Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɤɰɢɢ, ܭ௔ = Ͳ,ͺ, ݎܨ ˃ˇ˖˓˗ ˈˎ˔ˋ˚ ˋ˓˒ > ͵ͷ; ߙ −ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵ͷ. 

 ܼ଴ = ʜʞʢߘ − ʓʜʏߘ = ͳ͵ͺ,Ͳ − ͻ͸,Ͷ = Ͷͳ,͸ ˏ. (6.44) 
ܮ  = Ͳ,ͺ ∙ ͵ʹ,͸ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵Ͳˑሻ ∙ ቌͳ + √ͳ + (Ͷͳ,͸͵ʹ,͸ − ͳ) ∙ ͳͲ,ͻଶ ∙ 𝑖݊ଶ͵Ͳˑቍݏ = = ͷ͵,ͺ ˏ. 

 
ɉɪɨɜɟɪɢɦ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ܮ > Ͳ,ͷ ∙  .଴ݖ
 
53,8> 0,5·41,6, 
 
53,8>20,8 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ. (6.45) 
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ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐ݀ర ∙ ℎʜ. (6.46) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √Ͷ͵,ͳ͹ర ൯ ∙ √Ͷ͵,ͳ͹ ∙ √͸,ͷͳర ∙ ͳ,ʹʹ = ͳ͸,ͳ. 
 ℎ˓˃ˊ = ͳ͸,ͳ − ͸,ͷ = ͻ,͸ ˏ. 
 
ɐɟɧɬɪ ɹɦɵ: 
ଵܮ  = ܮ +  ଵ.  (6.47)ߙ݃ݐݐ

ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ℎː ∙ ߙݏ݋ܿ + ܽ − ℎʜʐʜܸଶ ∙ ߙଶݏ݋ܿ . (6.48) 

ଵߙ݃ݐ  = ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ ͳ,ʹʹ ∙ Ͳˑ͵ݏ݋ܿ + ͻ,Ͳ − ͸,ͷሻʹʹ,͹͸ଶ ∙ ଶ͵Ͳˑݏ݋ܿ = Ͳ,Ͷͻ. 
ଵܮ  = ͷ͵,ͺ + ͳ͸,ͲͻͲ,Ͷͻ = ͺ͸,ͻ ˏ. 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾ˓˃ˊ = ʹ,ͷ · ℎˍ˓ + ͵,͹ · ˓ܪ = ʹ,ͷ · Ͷ,Ͷ͵ + ͵,͹ · ͻ,͸ = = Ͷ͸,ͷͷ ˏ. (6.49) 

 
6.3.2.7ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɚɜɚɪɢɣɧɵɯ ɫɛɪɨɫɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 ܳ˓.˅. = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ = ͳͷ͹ͺͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͳͲͳͷ ˏଷ̝. (6.50) 
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ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.57): 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ . (6.51) 

 
ɝɞɟ Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ; 𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟ ˅˞˘ˑˇːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя. 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɱɟɬɵɪɟɦ. 
Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: 
 ܳଵ ˑ˕˅ = ܳ˓.˅.Ͷ = ʹͷ͵,͹ͷ ˏଷ̝. (6.52) 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=3,5 ɦ, ɨɬɦɟɬɤɭ ɞɨɧɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹ 96,4 ɦ. 
Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ∇ʥʑʝ = ͻ͸,Ͷ + ℎʹ = ͻͺ,ͳͷ ˏ. (6.53) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͳ͵ͺ,Ͳ − ͻͺ,ͳͷ = ͵ͻ,ͺͷ ˏ. (6.54) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܳଵ ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = ʹͷ͵,͹ͷͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ͻ,ͺͷ = ͳͳ,͵Ͷ ˏଶ. (6.55) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 3,5 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ͳͳ,͵Ͷ͵,ͷ = ͵,ʹͶ ˏଶ. (6.56) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 3,5 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܾ ∙ ℎ = ͵,ͷ ∙ ͵,ͷ = ͳʹ,ʹͷ ˏଶ. (6.57) 
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6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɨ ɩɪɢ 
ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (ɝɪɚɧɢɬ) 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ m=0,7. 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳ͵ͺ,Ͳ − ͻ͵,Ͷ = ͶͶ,͸ ˏ. (6.58) 
 
Ɉɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɡɚɝɥɭɛɥɹɟɦ ɜ ɨɫɧɨɜɚɧɢɟ ɧɚ 3 ɦɟɬɪɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ͵,Ͳ = ͻ͸,Ͷ − ͵,Ͳ = ͻ͵,Ͷ ˏ, (6.59) 

 
ɝɞɟ ∇ˇː˃ = ͻ͸,Ͷ ˏ. 

Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
௡ܤ  = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͶͶ,͸ = ͵ͳ,Ͳ ˏ. (6.60) 
 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 

ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠ.ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ. ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɜɚɦɢ 
ɪɚɜɧɵɦ 19 ɦɟɬɪɨɜ. ɒɜɵ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɨ ɨɫɢ ɛɵɤɚ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 

ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ: 
 ܾ௖ = ܾ + ˅ߜ = ͳͲ + Ͷ = ͳͶ ˏ, (6.61) 
 

ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ; ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ; ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 
 
6.4.3 Ȼɵɤɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ (ɩɭɧɤɬ 2.1). Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. ɒɢɪɢɧɭ ɩɚɡɚ 
ɪɚɛɨɱɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɨɜ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ ɪɚɫɩɨɥɚɝɚɟɦ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 

 
6.4.4 ɍɫɬɨɢ 
 
ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 

ɡɞɚɧɢɹ Ƚɗɋ ɢ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɞɨɧɧɵɯ ɜɨɞɨɫɛɪɨɫɨɜ. 

 
6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 2 ɦ, ɢ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

 ܽˇ˓ ൒ ௠௔௫ܪ ∙ ௖௥.௠ܬ௡ߛ = Ͷͳ,͸ ∙ ͳ,ʹͷʹͷ = ʹ,Ͳͺ ˏ, (6.62) 
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ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɜɬɨɪɨɝɨ 
ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,25; ܬ௖௥.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; ܪ௠௔௫ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 

௠௔௫ܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͳ͵ͺ,Ͳ − ͻ͵,Ͷ = Ͷͳ,͸ ˏ. (6.63) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܽˇ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3,1 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɭɫɥɨɜɢɸ ܽˇ˓ ൒2,08 ɦ. 
 
6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 15 ɦ, ɨɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɇɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 3,0 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,5 ɦ, ɜɵɫɨɬɨɣ – 4,0 ɦ. 

 
6.5 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
ȼ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ 

ɢ ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 6.4. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ ͵ͳ,Ͳ = ͵,ͳ ˏ, (6.64) 
 

ɝɞɟ ܤ– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
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hɡɚɜ

hɞɪ

l1 l2

δ ɡɚɜ

 
Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ݈ଶ = ͷ,Ͳ ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ Ͷͳ,͸ ≈ ʹʹ ˏ. (6.65) 
 
ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ܬ̱ܪ∆ ˓ ∙ ௡ߛ = ʹͶ,͵ ∙ ͳ,ʹͷͳͷ = ͳ,ͻ ˏ − ͳ ˓яˇ ˙. ˊ., (6.66) 

 
ɝɞɟ ∆H = ሺʜʞʢ − ʢʜʐ˅˘ˍሻ · Ͳ,͸ = ʹͶ,͵ ˏ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ 
ɡɚɜɟɫɟ; Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; γ୬ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɝɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹʹ ≈ ͳͳ ˏ. (6.67) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 

ɦɟɬɪɚ. 

6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, 

ɞɥɢɬɟɥɶɧɵɟ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. 
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ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 

 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = ͻʹʹ,Ͷ ˏଶ.  

 ܵ˄ = ͳͳͳʹ,ͷ ˏଶ.  
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = = ͻʹʹ,Ͷ ∙ ͳͲ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͳͲ + Ͷ = ͳͷͷͳʹ,ͳ͵ ˍʜˏ. 

(6.68) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ, 

ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 4,74 ɦ. 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = = ͳͳͳʹ,ͷ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͳͲ + Ͷ = ͹Ͷͺ͵,͸͵ ˍʜˏ. 

(6.69) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ, 

ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 5,83 ɦ. 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = = Ͳ,Ͳͷͷ ∙ ͻͷ,Ͳ ∙ √ͻͷ,Ͳ ∙ ͻ,ͺͳ = Ͷͻͻ,ͷͻ ˍʜ, (6.70) 

 
ɝɞɟ ݂– ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = = ሺͳͶͲ,Ͳ − ͳ͵ͳ,Ͳ + Ͳ,ͷሻ ∙ ͳͲ = ͻͷ,Ͳ ˏଶ. (6.71) 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
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ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = Ͷͻͻ,ͷͻͳͲ + Ͷ = ͵ͷ,͸ͻ ˍʜˏ. (6.72) 

 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͶͶ,͸ଶʹ = ͻ͹ͷ͸,ͺ͵ ˍʜ/ˏ. (6.73) 

˅ܪ  = ʜʞʢߘ − ʞʝʓߘ = ͳ͵ͺ,Ͳ − ͻ͵,Ͷ = ͶͶ, ,͸ ˏ. (6.74) 
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ͳଶʹ = ͺʹ,Ͷͷ ˍʜ/ˏ. (6.75) 

ːܪ  = − ʢʜʐߘ ʞʝʓߘ = ͻ͹,ͷ − ͻ͵,Ͷ = Ͷ,ͳ ˏ. (6.76) 
 
6.6.3 ȼɡɜɟɲɢɜɚɸɳɟɟ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɹ 
 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [35], ɫɯɟɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ʹͷͲ − ͳ͵ͷ,͹ = ͳͳͶ,͵ ˏ. (6.77) 
 
Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɢ ɞɪɟɧɚɠɨɦ: 
 ு𝑎𝑠ு𝑑 = Ͳ,ͶͲ. (6.78) 

ௗܪௗ௥ܪ   = Ͳ,ʹͲ. (6.79) 

௔௦ܪ   = Ͳ,Ͷ ∙ ͶͲ,ͷ = ͳ͸,ʹ ˏ.  
ௗ௥ܪ   = Ͳ,ʹ ∙ ͶͲ,ͷ = ͺ,ͳ ˏ.  
௧ܪ   = Ͷ,ͳ ˏ.  
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Ɋɢɫɭɧɨɤ 6.5 – Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 

˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒̠ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͶͶ,Ͷ = ʹ͵ͻ͹,ͷ͸ ˍʜˏ. (6.80) 

 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 ˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ͳ = ͶͲ,ʹʹ ˍʜ. (6.81) 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳʹ͹,ͳ = ͳʹͶ͸,ͺͷ ˍʜˏ. (6.82) 

 
6.6.4 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = = ͳͲ ∙ ͵,͸ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ͳ͹,͸Ͷ ˍʜˏଶ . (6.83) 
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ɝɞɟ  ːߛ = ͳͲ  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ; 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͵,͸ ˏ. (6.84) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː ∙ ʹː݌ = ͵,͸ ∙ ͳ͹,͸Ͷʹ = ͵ͳ,͹ͷ ˍʜˏ. (6.85) 

 
6.6.5 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ℎ૙ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ʹ,ͲͶଶʹͳ,͵͵ = ૙, 𝟔૚ ˏ. (6.86) 

  ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ଵଶ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ͲͶ ∙ ቀଶଵ,ଷଷଷ,ଵସ + ଴,଺ଵ ଶ ቁ  = ͹Ͳ,ͻͻ ˍʜˏ
. 

(6.87) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɇɉɍ: 
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ʹͳ,͵͵͸,ʹͺ − ͵ͅ ∙ ʹ,ͲͶ = ʹ,͸ ˏ. (6.88) 

 

6.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. 
ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 

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

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [34]. 
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Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1,00  9756,83 14,87 145051,54 
Ɍɧ 1,00  82,45 -1,37 -112,69 
Gɛ 0,95 ↓ 7109,45 -5,83 -41448,08 

Gɩɥ 0,95 ↓ 14736,53 -4,74 -69851,13 
Wɜɡɜ 1,00  1246,85 0,00 0,00 
Wɮ 1,00  2397,56 7,69 18437,27 
Qɡ 0,9 ↓ 32,12 -15,31 -491,71 ܹ˅ ˑˎː 1,00  70,99 41,97 2979,26 ܧː 1,20  38,10 4,20 160,03 
F ⇆ 9783,47 
N ↓ 18233,67 
Ɇ Σ 54724,49 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɦ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = = − ͳͺʹ͵͵,͸͹͵ͳ,Ͳ + ͸ ∙ ͷͶ͹ʹͶ,Ͷͻ͵ͳ,Ͳଶ = −ʹͶ͸,ͷͳ ˍʜ/ˏଶ, 

(6.89) 

 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = = −ͻ,ͺͳ ∙ ͶͶ,͸ = −Ͷ͵͹,ͷ͵ ˍʜˏଶ ,   (6.90) 

 
ɝɞɟ ߛ௪ = ͻ,ͺͳ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͶͶ,͸ ˏ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭߙ ଵ, ɝɞɟߙ
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ. (6.91) 

  𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹͶ͸,ͷͳ ˍʜˏଶ . (6.92) 
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𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͶͶ,͸ = −Ͷ͵͹,ͷ͵ ˍʜˏଶ . (6.93) 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = = − ͳͺʹ͵͵,͸͹͵ͳ,Ͳ − ͸ ∙ ͷͶ͹ʹͶ,Ͷͻ͵ͳ,Ͳଶ = −ͻʹͻ,ͺ͸ ˍʜˏଶ . 

(6.94) 

  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͻʹͻ,ͺ͸ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ Ͷ,ͳ ∙ ሺͳ − Ͳ,͹ͺଶሻ = = −ͷͺͳ,Ͷ͹ ˍʜˏଶ , 
(6.95) 

 

ɝɞɟ݉௧ = tan ௗ௧ܪ ;ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ = ∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = Ͷ,ͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = = −ሺͻ,ͺͳ ∙ Ͷ,ͳ − ͻʹͻ,ͺ͸ሻ ∙ Ͳ,͹ͺ = ͸ͻ͵,ͻͳ ˍʜˏଶ . (6.96) 

  𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͻʹͻ,ͺ͸ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ Ͷ,ͳ ∙ Ͳ,͹ͺଶ = = −ͳͶ͹ͳ,ͳͳ ˍʜˏଶ . 
(6.97) 

  𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ Ͷ,ͳ = −ͶͲ,ʹʹ ˍʜˏଶ . (6.98) 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.3. 
 

Ɍɚɛɥɢɰɚ 6.3 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ -246,51 𝜎௫௨ -437,53 𝜏௫௬௨  0 𝜎ଵ௨ -246,51 𝜎ଷ௨ -437,53 

ɇɢɡɨɜɚɹ 

𝜎௬௧ -929,86 𝜎௫௧ -581,47 𝜏௫௬௧  693,91 𝜎ଵ௧ -40,22 𝜎ଷ௧ -1471,11 
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ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ: 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕,  (6.99) 
 

ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ; ܴ௕ − ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, ɢɫɯɨɞɹ ɢɡ ɤɥɚɫɫɚ ɛɟɬɨɧɚ 
ȼ =7,5, ɩɪɢɧɢɦɚɟɦ ܴ௕ = ͹ͷͲͲˍʜ/ˏଶ. 

 ͳ,ʹͷ ∙ ͳ ∙ ͳͶ͹ͳ,ͳͳ<Ͳ,ͻ ∙ ͹ͷͲͲ, 
 ͳͺ͵ͺ,ͺͻ ˍʜ/ˏଶ<͸͹ͷͲ ˍʜˏమ. 
 
ɍɫɥɨɜɢɟ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,             
 −ʹͶ͸,ͷͳ ˍʜ/ˏଶ < Ͳ –  ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,     (6.100)ܪ
 ʹͶ͸,ͷͳ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͶͶ,͸ ˍʜˏଶ , 
 ʹͶ͸,ͷͳ ˍʜˏଶ ൒ ͳͳͳ,ͷ ˍʜˏଶ . 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
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6.8 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

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

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

 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒  ௡. (6.101)ߛ

  R = (G˒ˎ + Gʐ − W˅ˊ˅ − W˗ + Qˊ൯ ∙ tan φ + c ∙ ω = = ሺͳͶ͹͵͸,ͷ + ͹ͳͲͻ,ͷ − ͳʹͶ͸,ͻ − ʹ͵ͻ͹,͸ + ͵ʹ,ͳሻ ∙ Ͳ,͸ + +͹Ͳ ∙ ͵ͳ,Ͳ = ͳ͵ͳͳͲ,ʹͲ ˍʜ/ˏ , (6.102) 

 
ɝɞɟ tanφ = Ͳ,͸– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ – 
ɝɪɚɧɢɬ); c = ͹Ͳ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; ω = B˒ ∙ ͳ = ͵ͳ,Ͳ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 F = T˅ − Tː + W˅ˑˎː + Eː = = ͻ͹ͷ͸,ͺ͵ − ͺʹ,Ͷͷ + ͹Ͳ,ͻͻ + ͵ͺ,ͳͲ = ͻ͹ͺ͵,Ͷ͹ ˍʜ/ˏ. 
(6.103) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳ͵ͳͳͲ,ʹ ∙ Ͳ,ͻͷͻ͹ͺ͹,Ͷ͹ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ.  

  ͳ,ʹ͹ ൒ ͳ,ʹͷ.  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ 

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

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

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɪɚɛɨɬɧɢɤɨɜ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ 
 
ɍɫɩɟɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɡɚɜɢɫɢɬ ɨɬ 

ɨɛɹɡɚɬɟɥɶɫɬɜ, ɜɡɹɬɵɯ ɧɚ ɫɟɛɹ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ, ɜɫɟɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢ ɪɚɛɨɬɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɞɨɫɬɢɠɟɧɢɟ ɫɨɰɢɚɥɶɧɨɝɨ 
ɷɮɮɟɤɬɚ, ɬ.ɟ. ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ 
ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ: ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ: ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ; ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɤɭɱɟɫɬɢ 
ɤɚɞɪɨɜ ɢ ɬ.ɞ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ». 

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ ɪɚɛɨɬɧɢɤɨɜ ɛɨɥɟɟ 50 
ɱɟɥɨɜɟɤ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɫɨɡɞɚɟɬɫɹ ɋɈɌɢɉɄ. Ɉɫɧɨɜɧɵɦɢ 
ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɫɢɫɬɟɦɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

 ɫɨɡɞɚɧɢɟ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ; 
 ɩɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
 ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ; 
 ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 

ɜ ɨɪɝɚɧɢɡɚɰɢɢ. 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɲɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ: 

 ɞɟɣɫɬɜɭɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ 2.02.02-85 
ɈɋɇɈȼȺɇɂə ȽɂȾɊɈɌȿɏɇɂɑȿɋɄɂɏ ɋɈɈɊɍɀȿɇɂɃ); 

 ɧɨɪɦɚɦ 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 Ɋɨɫɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ; 
 Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
 ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 

ɫɟɬɟɣ; 
 ɉɪɚɜɢɥɚɦ 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. 
ɇɚ Ⱥɧɝɚɪɫɤɨɣ 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 ɛɭɞɟɬ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ-, ɩɨɠɚɪɨ-. 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɞɟɬ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɞɨɥɠɟɧ ɛɭɞɟɬ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɭɞɭɬ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 
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Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ 
ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɚ ɞɨɩɭɫɤ; 
ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, 
ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 

ɇɚ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 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 ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
Ɉɛɳɟɫɬɚɧɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ 

Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɟɚɤɬɨɪɨɜ, ɜ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ: ɤɚɛɟɥɶɧɵɯ ɲɚɯɬɚɯ, 
ɤɚɛɟɥɶɧɵɯ ɝɚɥɟɪɟɹɯ, ɜ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ, ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɄɊɍ, Ⱥɋɍ. 

ɉɨɦɟɳɟɧɢɹɯ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɢ ɚɩɩɚɪɚɬɧɨɣ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ, ɚ 
ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɜɵɞɚɱɢ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɜ ɫɨɫɬɚɜ ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ 
(ɜɟɪɯɧɟɝɨ), ɤɚɤ ɨɬɞɟɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ, ɜɵɩɨɥɧɹɸɳɚɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ 
ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɟɫɩɟɱɢɬɶ: 

 ɥɨɤɚɥɶɧɵɣ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɠɚɪɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ 
ɨɛɴɟɤɬɟ; 

 ɫɨɫɬɨɹɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɩɭɫɤ ɫɢɫɬɟɦ 
ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɪɚɦɤɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ, ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢ ɪɭɱɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɫɢɫɬɟɦɵ: 
 ɨɩɟɪɚɬɢɜɧɵɣ ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɚ ɢ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 

ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɢ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬ: 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɦɚɧɞ ɜ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ, ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢɜɨɞɨɜ ɦɟɯɚɧɢɡɦɨɜ); 

 ɜɵɞɚɱɚ ɤɨɦɚɧɞ ɢ ɫɢɝɧɚɥɨɜ ɜ ɫɢɫɬɟɦɭ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɫɜɟɬɨɜɨɣ ɢ 
ɡɜɭɤɨɜɨɣ), ɚ ɬɚɤɠɟ ɜ ɤɨɧɬɪɨɥɥɟɪɵ ɥɨɤɚɥɶɧɨɝɨ ɭɪɨɜɧɹ; 

 ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɩɟɪɚɬɨɪɭ, ɜ ɫɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯ Ⱥɋɍ Ɍɉ. ɧɚ ɲɢɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

 ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɫɢɫɬɟɦɵ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 

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

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ 
ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. ȼɫɟ ɦɟɫɬɚ ɩɪɨɯɨɞɚ ɤɚɛɟɥɟɣ ɱɟɪɟɡ ɫɬɟɧɵ, ɩɟɪɟɝɨɪɨɞɤɢ ɢ 
ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɩɥɨɬɧɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 
0.75 ɱɚɫɚ. ɍɩɥɨɬɧɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɬɨɥɶɤɨ ɨɝɧɟɫɬɨɣɤɢɯ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɨɫɬɚɜɨɜ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ, ɛɭɞɭɬ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ɉɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɟɪɫɨɧɚɥɚ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɫ 
ɩɪɨɜɟɪɤɨɣ ɡɧɚɧɢɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥ ɪɚɛɨɬɧɢɤɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

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

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
 ɩɨɜɬɨɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɜɨɩɪɨɫɨɜ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
 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. 

ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɛɭɞɭɬ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɚɢɛɨɥɟɟ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɡɢɰɢɹɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɨ ɜɫɟɯ 
ɩɨɦɟɳɟɧɢɹɯ, ɫɤɥɚɞɚɯ, ɡɞɚɧɢɹɯ ɛɭɞɭɬ ɪɚɡɦɟɳɟɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɠɚɪɧɵɟ ɞɚɬɱɢɤɢ. 
ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɚɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɉɌ). 

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜɧɭɬɪɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɧɚ 
Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ' ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
(ȺɉɉɌ). 
 

7.4 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

ȼ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ 
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ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɢ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɤɨɧɬɪɨɥɶ ɡɚ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚɥɚɝɚɸɬɫɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɵɛɪɨɫɚɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» №9ɛ-ɎɁ ɨɬ 4 ɦɚɹ 1999 ɝ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ⱥɧɝɚɪɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɂɪɤɭɬɫɤɨɣ 
ɨɛɥɚɫɬɢ. ɉɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɷɬɨɦ ɪɚɣɨɧɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɢɡɤɚɹ 1.1 
ɱɟɥ. ɤɦ2. ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ 
680ɬɵɫ. ɤɦ2 ɩɪɢ ɷɬɨɦ ɡɚɬɨɩɢɬɫɹ 5,5ɬɵɫ. ɝɚ ɫɟɥɶɯɨɡɡɟɦɟɥɶ, ɢɡ ɧɢɯ 2,5ɬɵɫ. ɝɚ 
ɩɚɲɧɢ. ȼɨɞɨɯɪɚɧɢɥɢɳɟɦ ɛɭɞɟɬ ɡɚɬɨɩɥɟɧɨ ɨɤɨɥɨ 64 ɬɵɫ. ɝɚ ɡɟɦɟɥɶ, ɜ ɨɫɧɨɜɧɨɦ 
ɥɟɫɧɵɯ (ɩɥɨɳɚɞɶ ɡɚɬɨɩɥɹɟɦɵɯ ɫɟɥɶɯɨɡɭɝɨɞɢɣ – 72ɝɚ). ɇɚ ɬɟɪɪɢɬɨɪɢɢ 
ɡɚɬɨɩɥɟɧɢɸ ɨɬɫɭɬɫɬɜɭɸɬ ɜɚɠɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɨɰɢɚɥɶɧɨ-
ɤɭɥɶɬɭɪɧɵɟ ɨɛɴɟɤɬɵ. 

Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ: 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ: 
 ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
 ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. 
ȼ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɧ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ: 
 ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ: 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
 ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 

ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, 

ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ: 
 ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ 

ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ. 

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɧɟɮɬɟɭɥɨɜɢɬɟɥɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) 
ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ-ɜ 
ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

 ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

 ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ 
ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɞɟɧɢɸ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ 
ɯɨɡɹɣɫɬɜɭ. 

ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɪɟɞɭ, ɨɤɚɡɵɜɚɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: ɜɵɹɜɥɹɟɦɵɟ ɢ ɩɥɚɧɢɪɭɟɦɵɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; ɩɥɨɯɨ ɨɩɪɟɞɟɥɹɟɦɵɟ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɟɪɜɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɥɹɸɬ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɚɧɬɪɨɩɨɝɟɧɧɵɟ 
ɢɡɦɟɧɟɧɢɹ ɢ ɨɬɧɟɫɟɧɧɵɟ ɭɫɥɨɜɧɨ ɤ ɩɟɪɜɨɦɭ ɭɪɨɜɧɸ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ 
ɩɪɨɝɧɨɡɢɪɭɟɦɵ ɫ ɬɨɧ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

ȼ ɩɪɨɟɤɬɟ Ƚɗɋ ɨɛɵɱɧɨ ɭɞɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ (ɡɚɬɨɩɥɟɧɢɟ ɡɟɦɟɥɶ, 
ɢɡɦɟɧɟɧɢɟ ɜɥɚɠɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɢ ɞɪ.) ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ. 

Ɇɨɝɭɬ ɢɦɟɬɶ ɦɟɫɬɨ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɢ ɧɟ ɩɨɞɞɚɸɳɢɟɫɹ ɨɰɟɧɤɟ ɢɥɢ ɩɪɨɝɧɨɡɭ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ 
ɚɤɭɫɬɢɱɟɫɤɢɟ, ɩɵɥɟɜɵɟ ɢ ɩɪɨɱɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ; ɜɪɟɦɟɧɧɵɟ 
ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞ ɫɬɨɤɚɦɢ ɨɬ ɩɪɟɞɩɪɢɹɬɢɣ, ɜɨɡɦɨɠɧɵɟ ɞɨ ɫɞɚɱɢ ɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ. Ɉɞɧɢɦ ɢɡ ɜɢɞɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɹɜɥɹɟɬɫɹ ɬɟɩɥɨɜɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɦɟɯɚɧɢɡɦɚɦɢ, 
ɫɛɪɨɫɚɦɢ ɬɟɩɥɵɯ ɜɨɞ ɨɬ ɜɫɟɯ ɫɥɭɠɛ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɚɡɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱦɥɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɞɨɛɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɥɢɫɶ ɧɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɭɫɬɪɚɧɹɸɳɢɦɢ 
ɩɨɩɚɞɚɧɢɟ ɢɥɢ ɭɬɟɱɤɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. ɇɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɜɚɬɶ 
ɨɬɫɬɨɣɧɵɟ ɩɪɭɞɵ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɱɬɨɛɵ ɩɨɦɟɲɚɬɶ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ 
ɜɨɞɨɬɨɤɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ, ɨɫɨɛɟɧɧɨ ɨɬ ɛɟɬɨɧɧɵɯ ɡɚɜɨɞɨɜ. 

ɇɨɪɦɚɬɢɜɵ, ɤɚɫɚɸɳɢɟɫɹ ɭɫɬɪɚɧɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɬɪɟɛɭɸɬ, ɱɬɨɛɵ 
ɫɬɪɨɢɬɟɥɢ ɧɟ ɩɪɢɦɟɧɹɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɜɵɞɟɥɹɸɳɢɟ ɱɪɟɡɦɟɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɯɪɚɧɟɧɢɢ ɢ ɭɤɥɚɞɤɟ 
ɡɚɩɨɥɧɢɬɟɥɹ ɞɥɹ ɛɟɬɨɧɚ, ɜɵɝɪɭɡɤɟ ɢ ɯɪɚɧɟɧɢɢ ɰɟɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɵ ɦɟɪɵ ɩɨ 



88 
 

ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɣ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɩɪɟɞɟɥɶɧɨ ɧɢɡɤɨɦ ɭɪɨɜɧɟ. ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɝɨɪɸɱɢɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɨɜ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜɨɡɧɢɤɚɸɬ 
ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɩɢɤɨɜɵɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢ ɚɬɦɨɫɮɟɪɵ, ɤɨɬɨɪɵɟ ɯɨɬɹ ɢ ɧɨɫɹɬ 
ɜɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɧɨ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 
ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ, 
ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ ɩɨɛɟɪɟɠɶɹ. 

ɂɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚɬɦɨɫɮɟɪɵ, ɩɨɱɜɵ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢɡ-ɡɚ 
ɧɟɞɨɱɟɬɚ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɟɤɬɚ, ɢɥɢ 
ɨɬɤɥɨɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɬ ɩɪɨɟɤɬɚ. 

ȼ ɩɪɨɟɤɬɚɯ Ƚɗɋ ɞɨɥɠɧɨ ɧɚɦɟɱɚɬɶɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ 
ɪɚɛɨɬ ɫɧɹɬɢɟ, ɫɤɥɚɞɢɪɨɜɚɧɢɟ, ɢ ɯɪɚɧɟɧɢɟ ɩɚɯɚɧɨɝɨ ɫɥɨɹ ɡɟɦɥɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɨɡɜɪɚɬɨɦ ɟɝɨ ɧɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɛɨɪɤɭ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɜɫɟɯ ɜɢɞɨɜ. Ⱦɚɧɧɵɟ ɪɚɛɨɬɵ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɯɪɚɧɟɧɢɟ ɥɚɧɞɲɚɮɬɚ, ɢ ɭɫɬɪɚɧɹɸɬ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. ɩɨɱɜɵ ɢ ɜɨɡɞɭɯɚ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɦ ɢ 
ɞɨɥɝɨɜɪɟɦɟɧɧɵɦ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɩɨɷɬɨɦɭ ɧɭɠɧɨ 
ɫɨɛɥɸɞɚɬɶ ɜɫɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɩɪɢɪɨɞɭ. 

ȼ ɬɚɛɥɢɰɟ 7.1 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 
 
Ɍɚɛɥɢɰɚ 7.1 – ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɇɟɪɨɩɪɢɹɬɢɹ Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɉɟɪɢɨɞ 
Ɋɚɡɞɟɥ I. Ɉɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 

Ʉɨɧɬɪɨɥɶ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 4 Ɇɚɹ 
1999 ɝɨɞɚ ɏ»9ɛ-Ɏ3 «Ɉɛ ɨɯɪɚɧɟ 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ». 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɧɨɪɦɚɬɢɜɨɜ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 

ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɜɨ ɜɪɟɦɹ 
ɫɜɚɪɨɱɧɵɯ, 

ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɪɚɛɨɬ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

ɍɫɬɚɧɨɜɤɚ 
ɝɚɡɨɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 

ɭɫɬɚɧɨɜɨɤ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7.1 
Ɇɟɪɨɩɪɢɹɬɢɹ Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ ɉ. Ɉɯɪɚɧɚ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 
ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɡ 

ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ (ɨɱɢɫɬɤɚ ɨɬ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɟɪɟɧɨɫ ɦɨɝɢɥɶɧɢɤɨɜ 

ɢ ɤɥɚɞɛɢɳ) 
ȼɨɞɧɵɣ ɤɨɞɟɤɫ №74-ɎɁ ɨɬ 3 ɢɸɧɹ 

2006 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɫɨɫɬɨɹɧɢɟɦ ɬɟɯɧɢɤɢ ɢ ɧɚɫɨɫɨɜ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɩɪɢ ɡɚɦɟɧɟ ɦɚɫɟɥ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɹ 
Ɉɬɜɨɞ ɞɢɫɬɢɥɥɹɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ 

ɨɯɥɚɠɞɟɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ 
ɗɤɫɩɥɭɚɬɚɰɢɹ 

Ɋɚɡɞɟɥ ɒ. Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 
ɋɛɨɪ ɢ ɫɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ, ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 24 ɢɸɧɹ 1998 
ɝ. N 89-ɎɁ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɢ ɩɨɬɪɟɛɥɟɧɢɹ». 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɋɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ 
ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ ɢ ɜɪɟɦɟɧɧɵɦ 
ɯɪɚɧɟɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɩɨɬɪɟɛɥɟɧɢɹ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɋɚɡɛɨɪɤɚ ɢ ɭɞɚɥɟɧɢɟ ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ 
ɨɛɴɟɤɬɨɜ 

ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɋɚɡɞɟɥ IV. Ɉɯɪɚɧɚ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ 

Ɉɛɪɚɡɨɜɚɧɢɟ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 
Ɏɟɞɟɪɚɥɶɧɨɣ ɡɚɤɨɧ ɨɬ 24.04.1995 N 

52-ɎɁ (ɪɟɞ. ɨɬ 13.07.2015) «Ɉ 
ɠɢɜɨɬɧɨɦ ɦɢɪɟ». 

ɗɤɫɩɥɭɚɬɚɰɢɹ 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɤɨɬɨɪɵɟ ɨɯɜɚɬɵɜɚɸɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɚɛɨɬ, ɧɚɱɢɧɚɹ ɫɨɡɞɚɧɢɟɦ 
ɤɨɬɥɨɜɚɧɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 306,64 919,92 919,92 919,92 919,92 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 1000 1000 1000 1000 1000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 306640 919920 919920 919920 919920 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 0,5 0,5 0,5 0,5 0,5 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬɱ 1533 4599 4599 4599 4599 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 305106 915320 915320 915320 915320 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬɱ 1192 1262 1332 1402 1471 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 365,452 1155,483 660,231 674,665 689,099 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 60,908 192,580 203,263 213,988 224,479 
 
ȼɵɜɨɞ: ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɨɛɴɟɦɟ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɭɱɤɚ 

ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɜɫɟ ɛɵɫɬɪɟɟ 
ɨɤɭɩɚɟɬɫɹ ɢ ɩɨɞɬɜɟɪɠɞɚɟɬ ɫɜɨɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ. 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ. Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨɫɱɢɬɚɧɵ ɫ ɭɱёɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɰɢɪɨɜɚɧɢɹ 
ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɷɬɚɩ ɠɢɡɧɢ 
ɩɪɨɟɤɬɚ ɤɨɦɩɚɧɢɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɚ ɬɚɤɠɟ ɜɫɟɦ ɞɨɱɟɪɧɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
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 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 
ɪɚɫɱёɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɜɥɢɹɸɬ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɬɚɤ ɤɚɤ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. 

 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɟɤɭɳɢɟ 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 ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
 Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 0,08%. 
 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɢ 

ɬ.ɞ.) Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2.  
 

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

Ɋɚɫɯɨɞɵ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,20 78,254 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,00 84,019 
ɂɬɨɝɨ  162,273 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɫɬɨɢɦɨɫɬɶ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
ɨɬ 1 ɞɨ 5 ɥɟɬ 0,06 

ɨɬ 6 ɞɨ 20 ɥɟɬ 0,09 
ɫɜɵɲɟ 20 ɥɟɬ 0,1 

 
ɍɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ɋɟɡɭɥɶɬɚɬ 
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./Ɇȼɬ 41,51 
ɈȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 1,45 

ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 0,421 
ɂɬɨɝɨ - 43,38 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 197,03 413,96 486,8 533,5 556,8 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 105,3 235,1 255,06 268,5 274,1 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 162,2 486,8 486,8 486,8 486,8 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 78,9 176,3 191,2 302,06 308,3 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 43,3 135,7 135,7 135,7 135,7 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 5564,1 35,7 38,1 38,1 38,1 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 592,5 1483,8 1593,9 1764,8 1 00,08 

 
Ɂɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɡɚ ɩɟɪɜɵɣ ɝɨɞ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɟɪɢɨɞɚ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɭɠɞɵ, ɬ.ɤ. ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɞɚɥɶɧɟɣɲɢɟ ɱɟɬɵɪɟ ɝɨɞɚ ɫɬɚɬɶɹ ɪɚɫɯɨɞɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɫɬɪɚɯɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɩɨɫɤɨɥɶɤɭ ɫɬɨɢɦɨɫɬɶ 
ɢɦɭɳɟɫɬɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ (ɡɚɤɭɩɚɟɬɫɹ ɢ ɦɨɧɬɢɪɭɟɬɫɹ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ). 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɤɚɡɵɜɚɸɬ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ. ɇɚɥɨɝɨɨɛɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɫɪɟɞɫɬɜɨɦ 
ɧɚɩɨɥɧɟɧɢɹ ɛɸɞɠɟɬɚ ɤɪɚɹ ɢ ɫɬɪɚɧɵ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.6. 

 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 123,960 1,425 1,595 1,679 1,765 

ɇȾɋ, ɦɥɧ.ɪɭɛ.     188,255 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 2,08 2,53 2,51 2,51 2,51 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 126,418 504,346 559,720 575,548 588,543 
ɂɬɨɝɨ 252,462 1,932 2,158 2,257 2,257 
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ȼɵɜɨɞ: ɇɚɥɨɝɢ, ɨɬɱɢɫɥɹɟɦɵɟ ɝɨɫɭɞɚɪɫɬɜɭ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɨɡɪɚɫɬɚɸɳɢɦ ɞɨɯɨɞɚɦ ɩɪɨɟɤɬɚ. ɑɬɨ ɨɤɚɡɵɜɚɟɬ ɫɟɪɶɟɡɧɨɟ 
ɧɚɥɨɝɨɜɨɟ ɞɚɜɥɟɧɢɟ.  

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1,210 1,239 1,268 1,295 1,324 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 0,117 0,150 0,158 0,157 0,157 

EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 0,915 0,915 0,938 0,928 0,942 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 0,167 0,184 0,187 0,186 0,188 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 0,732 0,732 0,750 0,742 0,754 

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

 
Ʉɚɤ ɜɢɞɧɨ ɩɨɫɥɟ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ (2025ɝɨɞ) 

ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɩɪɨɟɤɬ ɧɚɱɢɧɚɟɬ ɫɟɛɹ ɨɤɭɩɚɬɶ. Ⱦɚɥɶɧɟɣɲɢɣ 
ɜɜɨɞ ɦɨɳɧɨɫɬɟɣ ɥɢɲɶ ɧɚɪɚɳɢɜɚɟɬ ɩɪɢɛɵɥɶ. 

Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 
Ɋɢɫɭɧɨɤ 8.1 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 

 
Ɉɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɜɹɡɚɧ ɫ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ. Ɂɚɬɟɦ ɩɨɫɥɟ ɜɵɯɨɞɚ Ƚɗɋ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ 
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ɪɚɫɬёɬ ɨɛɴёɦ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɱɢɫɬɨɣ 
ɩɪɢɛɵɥɢ. Ⱦɚɥɶɧɟɣɲɢɣ ɪɨɫɬ, ɫɜɹɡɚɧ ɫ ɬɚɪɢɮɨɦ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶɸ 
ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ. 

 
8.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 
ɇɚ ɪɢɫɭɧɤɟ 8.2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 

ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ. 
 

 
Ɋɢɫɭɧɨɤ 8.2 – Ƚɪɚɮɢɤ Cash-Flow 

 
ɉɟɪɜɚɹ ɱɚɫɬɶ ɝɪɚɮɢɤɚ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɩɪɨɟɤɬɚ ɧɚɯɨɞɢɬɫɹ ɜ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɫɬɨɪɨɧɟ. ɉɪɢɱɢɧɚ ɷɬɨɦɭ - ɜɵɫɨɤɢɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ.  
ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 8 ɥɟɬ. 
 
8.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɚɹ ɰɟɥɶ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɤɚɡɱɢɤɚ. (ȼɵɞɟɪɠɤɚ ɢɡ ɉɪɢɥɨɠɟɧɢɹ ɤ 
ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ 
ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.»). 
 

8.6.1 Ɇɟɬɪɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (NPV); 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI); 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ (PP) 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
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ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 
a) «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; 

b) «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. 

c) 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 Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɪɨɤɭ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɜ 1 ɤɜ. 2021 ɝɨɞɚ. 

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

8.6.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ. 107 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 36,987 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 2,56 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – IRR, % 23,70 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ 0,22 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 126096,30 

 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI ɛɨɥɶɲɟ ɧɭɥɹ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɩɪɢɟɦɥɟɦɚɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ, ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɭɞɚɱɧɵɣ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ. 
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8.6.3 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 ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞɵ 2024 2025 2026 2027 2028 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 131,6 1463,4 1636,5 1719,8 3688,4 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 126,4 504,3 559,7 575,5 588,1 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 258,02 1967,7 2196,2 2295,4 4276,6 

 
Ɋɨɫɬ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɛɨɫɧɨɜɚɧ ɜɜɨɞɨɦ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɢ 

ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
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9 ȼɬɨɪɢɱɧɚɹ ɤɨɦɦɭɬɚɰɢɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, 
ɨɫɧɚɳɟɧɧɵɯ ɰɢɮɪɨɜɵɦɢ ɊɁȺ 

 
9.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
Ʉ ɜɬɨɪɢɱɧɵɦ ɨɬɧɨɫɹɬ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɟɞɢɧɹɸɳɢɟ ɢɯ ɰɟɩɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ, ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ. ɉɪɚɜɢɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɰɟɩɟɣ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ — ɜɚɠɧɟɣɲɟɟ ɭɫɥɨɜɢɟ ɧɚɞɟɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ 
ɫɟɬɹɦɢ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɢ ɪɚɛɨɬɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ (ɊɁȺ) ɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɩɟɪɟɠɢɜɚɟɬ ɩɪɨɰɟɫɫ ɡɚɦɟɧɵ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɧɚ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɰɢɮɪɨɜɵɟ, ɜ 
ɤɨɬɨɪɵɯ ɫɨɫɪɟɞɨɬɚɱɢɜɚɸɬ ɧɟ ɬɨɥɶɤɨ ɮɭɧɤɰɢɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɧɨ ɢ ɮɭɧɤɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɣ, ɫɜɹɡɢ ɫ Ⱥɋɍ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. Ⱦɥɹ 
Ⱥɋɍ ɷɬɢ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɨɤɨɧɟɱɧɵɦɢ, ɧɢɠɧɢɦ ɭɪɨɜɧɟɦ, ɢɫɬɨɱɧɢɤɨɦ 
ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɷɬɨɦɭ ɢɯ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɬɟɪɦɢɧɚɥɚɦɢ. 
ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɊɁȺ ɨɫɧɨɜɧɚɹ 
ɱɚɫɬɶ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ, ɤɨɬɨɪɚɹ ɪɚɧɟɟ ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɩɚɧɟɥɹɯ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢɥɢ ɜ ɪɟɥɟɣɧɵɯ ɨɬɫɟɤɚɯ ɤɨɦɩɥɟɤɬɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
(ɄɊɍ), "ɩɟɪɟɟɯɚɥɚ" ɜ ɬɟɪɦɢɧɚɥ, ɨɧɚ ɧɚɡɵɜɚɟɬɫɹ ɥɨɝɢɱɟɫɤɢɦɢ ɫɯɟɦɚɦɢ 
ɬɟɪɦɢɧɚɥɨɜ. 

ȼ Ɋɨɫɫɢɢ ɫɥɨɠɢɥɚɫɶ ɫɜɨɹ ɲɤɨɥɚ ɜɵɩɨɥɧɟɧɢɹ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ, 
ɤɨɬɨɪɚɹ ɜɨɬ ɭɠɟ ɫɬɨ ɥɟɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɫɟɬɟɣ ɢ ɫɢɫɬɟɦ. ȼɵɫɨɱɚɣɲɢɣ ɭɪɨɜɟɧɶ ɬɢɩɨɜɵɯ ɪɟɲɟɧɢɣ 
ɩɨ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɛɵɥ ɨɛɭɫɥɨɜɥɟɧ ɰɟɧɬɪɚɥɢɡɚɰɢɟɣ ɪɚɡɪɚɛɨɬɨɤ ɜ 
ɜɟɞɭɳɢɯ ɮɢɪɦɚɯ, ɬɚɤɢɯ ɤɚɤ Ɍɟɩɥɨɷɥɟɤɬɪɨɩɪɨɟɤɬ (Ɍɗɉ), ɗɧɟɪɝɨɫɟɬɶɩɪɨɟɤɬ 
(ɗɋɉ), Ɍɹɠɥɪɨɦɷɥɟɤɬɪɨɩɪɨɟɤɬ (Ɍɉɗɉ), ɈɊȽɊɗɋ ɢ ɞɪ., ɢɦɟɜɲɢɯ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɬɞɟɥɵ ɩɨ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɢ ɩɟɪɜɨɤɥɚɫɫɧɵɯ 
ɫɩɟɰɢɚɥɢɫɬɨɜ.  

ɂɦɟɧɧɨ ɜ Ɋɨɫɫɢɢ ɜɩɟɪɜɵɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɬɚɤɢɟ ɜɵɞɚɸɳɢɟɫɹ 
ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɤɚɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ (Ⱥɉȼ) ɪɚɡɧɵɯ 
ɜɢɞɨɜ (ɲɢɧ ɢ ɥɢɧɢɣ, ɧɟɫɢɧɯɪɨɧɧɵɟ, ɫ ɩɪɨɜɟɪɤɨɣ ɢɥɢ ɭɥɚɜɥɢɜɚɧɢɟɦ 
ɫɢɧɯɪɨɧɢɡɦɚ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ, ɫ ɩɭɫɤɨɦ ɨɬ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɢɥɢ ɨɬ ɡɚɳɢɬ, 
ɬɪɟɯɮɚɡɧɵɟ ɢ ɨɞɧɨɮɚɡɧɵɟ, ɫ ɭɫɤɨɪɟɧɢɟɦ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɞɨ ɢɥɢ ɩɨɫɥɟ Ⱥɉȼ, 
ɩɨɨɱɟɪɟɞɧɨɟ Ⱥɉȼ ɢ ɞɪ.), ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɱɚɫɬɨɬɧɚɹ ɪɚɡɝɪɭɡɤɚ (ȺɑɊ), ɱɚɫɬɨɬɧɨɟ 
Ⱥɉȼ (ɑȺɉȼ), ɡɚɳɢɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɫɚɦɨɡɚɩɭɫɤ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɨɫɥɟ ɩɟɪɟɪɵɜɨɜ ɩɢɬɚɧɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɜɨɞ ɪɟɡɟɪɜɚ (ȺȼɊ), ɫɩɟɰɢɚɥɶɧɚɹ ɚɜɬɨɦɚɬɢɤɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɟɪɟɬɨɤɨɜ 
ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. Ɋɚɡɪɚɛɨɬɚɬɶ ɷɬɢ ɪɟɲɟɧɢɹ 
ɡɚɫɬɚɜɢɥɚ ɫɩɟɰɢɮɢɤɚ ɪɨɫɫɢɣɫɤɢɯ ɷɧɟɪɝɨɫɢɫɬɟɦ – ɛɨɥɶɲɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ 
ɫɜɹɡɢ ɦɟɠɞɭ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɧɟɪɚɡɜɢɬɨɫɬɶ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɫɟɬɟɣ, ɨɬɤɥɸɱɚɬɶ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɤɪɚɣɧɢɯ ɫɥɭɱɚɹɯ, 
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ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɹɠɟɥɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɨɬɫɭɬɫɬɜɢɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɧɚ ɛɨɥɶɲɢɧɫɬɜɟ ɩɨɞɫɬɚɧɰɢɣ, ɧɚɩɪɹɠɟɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɜ ɭɫɥɨɜɢɹɯ ɜɫɟ ɜɨɡɪɚɫɬɚɸɳɟɝɨ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɬ.ɞ. ɗɬɢ ɪɟɲɟɧɢɹ ɞɨ ɫɟɝɨ 
ɜɪɟɦɟɧɢ ɨɫɬɚɸɬɫɹ ɨɛɪɚɡɰɨɦ ɞɥɹ ɩɨɞɪɚɠɚɧɢɹ ɢ ɚɤɬɢɜɧɨ ɩɟɪɟɧɢɦɚɸɬɫɹ 
ɡɚɩɚɞɧɵɦɢ ɮɢɪɦɚɦɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ, ɩɨɷɬɨɦɭ ɧɟɬ ɧɢɤɚɤɢɯ ɨɫɧɨɜɚɧɢɣ 
ɩɨɞɜɟɪɝɚɬɶ ɢɯ ɫɨɦɧɟɧɢɸ ɢɥɢ ɩɟɪɟɫɦɨɬɪɭ. 

Ɉɞɧɚɤɨ ɩɪɢɦɟɧɟɧɢɟ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ 
ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ Ⱥɋɍ 
ɜɵɡɜɚɥɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɜɨɩɪɨɫɵ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɰɟɩɟɣ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (Ɋɍ). Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɰɢɮɪɨɜɨɣ 
ɬɟɪɦɢɧɚɥ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɡɚɳɢɬɭ, ɚɜɬɨɦɚɬɢɤɭ, ɦɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ, ɫɨɛɢɪɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɸ, ɡɚɩɨɦɢɧɚɟɬ ɟɟ ɢ ɩɟɪɟɞɚɟɬ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ – 
ɪɚɛɨɱɭɸ ɫɬɚɧɰɢɸ (ɤɨɦɩɶɸɬɟɪ). ɋɨɡɞɚɟɬɫɹ ɜɩɟɱɚɬɥɟɧɢɟ, ɱɬɨ ɜɫɟ ɤɥɚɫɫɢɱɟɫɤɢɟ 
ɩɪɢɧɰɢɩɵ ɢ ɩɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ, ɧɚɪɚɛɨɬɚɧɧɵɟ 
ɫɬɨɥɟɬɧɢɦ ɨɩɵɬɨɦ ɪɨɫɫɢɣɫɤɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɭɫɬɚɪɟɥɢ ɢ ɬɟɩɟɪɶ ɦɨɝɭɬ ɧɟ 
ɩɪɢɦɟɧɹɬɶɫɹ. Ɇɨɥɨɞɵɟ ɫɩɟɰɢɚɥɢɫɬɵ, ɧɟ ɭɫɩɟɜɲɢɟ ɜ ɭɫɥɨɜɢɹɯ ɪɚɡɪɭɲɢɬɟɥɶɧɨɣ 
ɩɟɪɟɫɬɪɨɣɤɢ ɩɟɪɟɧɹɬɶ ɤɥɚɫɫɢɱɟɫɤɢɣ ɨɩɵɬ, ɱɚɫɬɨ ɫɤɥɨɧɧɵ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ 
ɪɟɲɟɧɢɹ (ɱɚɫɬɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟɜɟɪɧɵɟ), ɤɨɬɨɪɵɟ ɩɪɢɲɥɢ ɫ Ɂɚɩɚɞɚ ɜɦɟɫɬɟ ɫ 
ɰɢɮɪɨɜɵɦɢ ɬɟɪɦɢɧɚɥɚɦɢ. Ȼɨɥɟɟ ɬɨɝɨ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɪɚɡɪɚɛɨɬɤɭ ɜɫɟɝɨ ɩɪɨɟɤɬɚ 
Ɋɍ, ɜɤɥɸɱɚɹ ɜɬɨɪɢɱɧɭɸ ɤɨɦɦɭɬɚɰɢɸ, ɨɬɞɚɸɬ ɡɚɪɭɛɟɠɧɵɦ ɮɢɪɦɚɦ. 

ɇɚ ɫɚɦɨɦ ɠɟ ɞɟɥɟ ɬɚɤɨɣ ɩɨɞɯɨɞ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɱɚɣɲɢɦ ɡɚɛɥɭɠɞɟɧɢɟɦ. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɸɬɫɹ ɩɨɥɧɨɟ ɨɬɫɬɭɩɥɟɧɢɟ ɨɬ ɪɨɫɫɢɣɫɤɢɯ ɬɪɚɞɢɰɢɣ, ɤɪɚɣɧɟ 
ɩɨɜɟɪɯɧɨɫɬɧɵɟ, ɧɟɩɪɨɞɭɦɚɧɧɵɟ ɢ ɱɚɫɬɨ ɨɲɢɛɨɱɧɵɟ ɪɟɲɟɧɢɹ, ɫɧɢɠɚɸɳɢɟ 
ɧɚɞɟɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ. ɗɬɨ ɩɨɤɚɡɚɥ ɨɩɵɬ ɜɧɟɞɪɟɧɢɹ 
ɩɟɪɜɵɯ ɠɟ ɩɨɞɫɬɚɧɰɢɣ, ɨɫɧɚɳɟɧɧɵɯ ɰɢɮɪɨɜɵɦɢ ɬɟɪɦɢɧɚɥɚɦɢ ɢ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɟɣ, ɪɚɡɪɚɛɨɬɱɢɤɢ ɤɨɬɨɪɨɣ "ɡɚɛɵɥɢ" (ɢɥɢ ɧɟ ɡɧɚɥɢ) ɤɥɚɫɫɢɤɭ. ɐɟɩɢ 
ɡɚɳɢɬ ɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫ ɝɪɭɛɟɣɲɢɦɢ 
ɨɲɢɛɤɚɦɢ. ɇɚɛɥɸɞɚɥɢɫɶ ɫɥɭɱɚɢ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ɏɚɪɚɤɬɟɪɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɨɤɚɡɚɥɚɫɶ ɱɪɟɡɜɵɱɚɣɧɚɹ 
ɧɟɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɰɢɮɪɨɜɨɣ ɬɟɯɧɢɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɬɨɪɨɣ ɩɨɢɫɤ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɟ ɡɚɧɢɦɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ, ɱɟɦ ɜ ɫɬɚɪɵɯ Ɋɍ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɊɁȺ. ɉɨɥɧɨɟ 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɦɚɪɤɢɪɨɜɤɢ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɪɨɫɫɢɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ ɟɳɟ 
ɛɨɥɶɲɟ ɡɚɬɹɝɢɜɚɟɬ ɜɪɟɦɹ ɢ ɭɫɥɨɠɧɹɟɬ ɩɨɢɫɤ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. ɂ ɧɚɨɛɨɪɨɬ, ɧɚ 
ɬɟɯ ɩɨɞɫɬɚɧɰɢɹɯ, ɝɞɟ ɤɥɚɫɫɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ ɛɵɥɢ ɭɱɬɟɧɵ ɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ, ɧɟ ɛɵɥɨ ɧɢɤɚɤɢɯ 
ɡɚɬɪɭɞɧɟɧɢɣ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ. Ɇɟɠɞɭ ɬɟɦ ɪɨɫɫɢɣɫɤɢɣ ɨɩɵɬ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ 
ɨɬɤɪɨɜɟɧɢɟɦ ɞɥɹ ɡɚɩɚɞɧɵɯ ɮɢɪɦ, ɚ ɩɟɪɟɯɨɞ ɧɚ ɰɢɮɪɨɜɵɟ ɬɟɪɦɢɧɚɥɵ (ɜ 
ɨɫɧɨɜɧɨɦ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ) ɜɨɜɫɟ ɧɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɥɨɠɢɜɲɚɹɫɹ ɜ 
Ɋɨɫɫɢɢ ɲɤɨɥɚ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɭɫɬɚɪɟɥɚ. ɗɬɨ ɨɡɧɚɱɚɟɬ ɥɢɲɶ ɬɨ, ɱɬɨ ɱɚɫɬɶ 
ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ ɪɚɧɶɲɟ 
ɪɟɚɥɢɡɨɜɵɜɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɥɟ ɢ ɞɪɭɝɢɯ ɚɩɩɚɪɚɬɨɜ, ɬɟɩɟɪɶ 
ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɚɯ ɢ ɤɨɧɬɪɨɥɥɟɪɚɯ ɜɵɫɲɟɝɨ 
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ɭɪɨɜɧɹ Ⱥɋɍ. Ɋɚɡɭɦɟɟɬɫɹ, ɱɬɨ ɬɟ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɚɸɬ ɰɢɮɪɨɜɵɟ 
ɬɟɪɦɢɧɚɥɵ, ɬɚɤɠɟ ɞɨɥɠɧɵ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɯɨɞ 
ɤ ɰɢɮɪɨɜɵɦ ɊɁȺ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɜɨɪɱɟɫɤɢ ɩɟɪɟɪɚɛɨɬɚɬɶ 
ɧɚɤɨɩɥɟɧɧɵɣ ɨɩɵɬ ɢ, ɫɨɯɪɚɧɹɹ ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɨɫɫɢɣɫɤɨɣ ɲɤɨɥɵ, ɫɨɡɞɚɬɶ 
ɧɨɜɵɟ ɫɯɟɦɵ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɰɢɮɪɨɜɵɯ 
ɬɟɪɦɢɧɚɥɨɜ. Ɂɚɞɚɱɚ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɚɹ, ɭɱɢɬɵɜɚɹ ɫɨɜɪɟɦɟɧɧɭɸ ɫɢɬɭɚɰɢɸ ɢ 
ɨɬɫɭɬɫɬɜɢɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ. ɐɟɥɶ ɧɚɫɬɨɹɳɟɣ ɛɪɨɲɸɪɵ – 
ɨɤɚɡɚɬɶ ɩɪɚɤɬɢɱɟɫɤɭɸ ɩɨɦɨɳɶ ɪɚɛɨɬɧɢɤɚɦ ɩɪɨɟɤɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɥɭɠɛ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɢ ɨɩɬɢɦɚɥɶɧɵɯ ɫɯɟɦ 
ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɰɢɮɪɨɜɵɦɢ 
ɬɟɪɦɢɧɚɥɚɦɢ ɊɁȺ, ɚ ɬɚɤɠɟ ɩɪɢ ɚɞɚɩɬɚɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɤ ɪɨɫɫɢɣɫɤɢɦ 
ɭɫɥɨɜɢɹɦ ɩɪɢɦɟɧɟɧɢɹ (ɢɯ ɪɭɫɢɮɢɤɚɰɢɢ). ɉɪɢ ɟɟ ɧɚɩɢɫɚɧɢɢ ɭɱɬɟɧ ɨɩɵɬ ɪɚɛɨɬɵ 
ɩɨ ɪɭɫɢɮɢɤɚɰɢɢ ɬɟɪɦɢɧɚɥɨɜ ɪɚɡɥɢɱɧɵɯ ɡɚɪɭɛɟɠɧɵɯ ɮɢɪɦ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɫ ɷɬɢɦɢ ɬɟɪɦɢɧɚɥɚɦɢ. Ɋɚɡɭɦɟɟɬɫɹ, ɱɬɨ ɬɚɤɢɟ ɪɚɡɪɚɛɨɬɤɢ 
ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɪɚɡɪɚɛɨɬɱɢɤ ɩɨɥɧɨɫɬɶɸ ɨɫɜɨɢɥ 
ɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɪɨɫɫɢɣɫɤɢɣ ɨɩɵɬ ɩɨɫɬɪɨɟɧɢɹ 
ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. 
ȼɜɢɞɭ ɧɟɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɛɪɨɲɸɪɵ ɚɜɬɨɪ ɨɬɧɸɞɶ ɧɟ ɩɪɟɬɟɧɞɭɟɬ ɧɚ ɩɨɥɧɨɟ 
ɢɡɥɨɠɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨ ɜɫɟɦ ɜɨɩɪɨɫɚɦ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ (ɫɦ. ɩɟɪɟɱɟɧɶ 
ɥɢɬɟɪɚɬɭɪɵ ɜ ɤɨɧɰɟ ɪɚɛɨɬɵ). Ɉɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɡɞɟɫɶ ɭɞɟɥɟɧɨ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɜ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɟɬɹɯ ɧɚɩɪɹɠɟɧɢɟɦ 6 – 10 ɤȼ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ ɜ ɫɟɬɹɯ 
ɷɬɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɢɞɟɬ ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɫ 
ɩɟɪɟɯɨɞɨɦ ɧɚ ɰɢɮɪɨɜɵɟ ɡɚɳɢɬɵ.  

 
9.2Ɍɢɩɨɜɵɟ ɫɯɟɦɵ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɫ ɰɢɮɪɨɜɵɦɢ ɊɁȺ 
 
Ɋɚɡɪɚɛɨɬɤɭ ɬɢɩɨɜɵɯ ɪɟɲɟɧɢɣ ɩɨ ɜɬɨɪɢɱɧɵɦ ɫɯɟɦɚɦ ɜɵɩɨɥɧɹɸɬ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɬɢɩɨɜɨɣ ɥɨɝɢɤɢ ɬɟɪɦɢɧɚɥɨɜ. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ 
ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɨɞɧɨɣ ɢɡ ɹɱɟɟɤ ɄɊɍ ɫ ɬɟɪɦɢɧɚɥɨɦ SEPAM ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 9.1. Ɍɟɪɦɢɧɚɥ ɨɛɨɡɧɚɱɟɧ ɧɚ ɪɢɫɭɧɤɟ ɤɚɤ F1.  
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Ɋɢɫɭɧɨɤ 9.1 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɨɞɧɨɣ ɢɡ ɹɱɟɟɤ ɄɊɍ ɫ ɬɟɪɦɢɧɚɥɨɦ 

SEPAM 
 
Ʉ ɰɟɩɹɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ (ɨɛɦɨɬɤɚ ɤɥɚɫɫɚ Ɋ) ɬɟɪɦɢɧɚɥ ɩɨɞɤɥɸɱɟɧ ɤ 

ɬɪɟɯɮɚɡɧɨɣ ɬɪɟɯɪɟɥɟɣɧɨɣ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 9.1). ȼɬɨɪɚɹ ɨɛɦɨɬɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɲɢɧ ɢɥɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɱɟɬɱɢɤɨɜ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɍɟɯɧɢɱɟɫɤɢɣ ɭɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹ (ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ, ɦɨɳɧɨɫɬɢ ɢ ɞɪ.) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜ ɫɚɦɨɦ ɬɟɪɦɢɧɚɥɟ, ɞɥɹ ɷɬɨɝɨ ɜ ɬɟɪɦɢɧɚɥ ɜɜɟɞɟɧɵ ɰɟɩɢ ɧɚɩɪɹɠɟɧɢɹ. ɇɚ ɟɝɨ 
ɞɢɫɩɥɟɟ ɢɧɞɢɰɢɪɭɸɬɫɹ ɩɨɤɚɡɚɧɢɹ ɩɟɪɜɢɱɧɵɯ ɜɟɥɢɱɢɧ, ɩɨɷɬɨɦɭ ɧɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɗɬɢɦ 
ɬɟɪɦɢɧɚɥ SEPAM ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɟɪɦɢɧɚɥɨɜ SPAC, ɤɨɬɨɪɵɟ ɧɟ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɧɚ ɞɢɫɩɥɟɟ ɤɨɬɨɪɵɯ 
ɜɵɫɜɟɱɢɜɚɟɬɫɹ ɥɢɲɶ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɪɹɞɨɦ ɫ ɬɟɪɦɢɧɚɥɨɦ ɚɦɩɟɪɦɟɬɪ, ɚ ɢɧɨɝɞɚ- ɢ ɫɱɟɬɱɢɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ⱦɥɹ ɧɟɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɰɟɩɵ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɮɭɧɤɰɢɢ ɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɦɟɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɧɨ ɜɵɱɢɫɥɹɟɬɫɹ ɬɟɪɦɢɧɚɥɨɦ ɤɚɤ ɜɟɤɬɨɪɧɚɹ ɫɭɦɦɚ 
ɬɪɟɯɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. ɉɪɢ ɞɪɭɝɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɬɟɪɦɢɧɚɥ ɦɨɠɧɨ ɜɧɟɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɪɚɡɨɦɤɧɭɬɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ.  
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ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ, ɢɦɟɸɳɢɯ ɦɚɥɨɝɚɛɚɪɢɬɧɵɟ 
ɜɵɯɨɞɧɵɟ ɪɟɥɟ, ɢ ɧɨɜɵɯ ɬɢɩɨɜ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜɟɫɶɦɚ ɨɫɬɪɨ ɜɫɬɚɟɬ ɜɨɩɪɨɫ ɨ 
ɫɨɝɥɚɫɨɜɚɧɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ (ɪɢɫɭɧɨɤ 9.2). 

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɨɞɧɨɣ ɢɡ ɹɱɟɟɤ ɄɊɍ ɫ ɬɟɪɦɢɧɚɥɨɦ 

SEPAM 
 
ȼ ɤɥɚɫɫɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɪɟɥɟɣɧɵɦɢ ɡɚɳɢɬɚɦɢ 

ɩɪɢɦɟɧɹɥɢɫɶ ɜɵɯɨɞɧɵɟ ɪɟɥɟ ɬɢɩɚ Ɋɉ-23, ɢɦɟɸɳɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ 100 ȼɬ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤɟ ɫ ɢɧɞɭɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɬ.ɟ. 0,45 Ⱥ 
ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 220 ȼ. ɐɟɩɶ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ ɪɚɡɪɵɜɚɥɚɫɶ ɟɝɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ (ɢɦɟɸɳɢɦɢ ɡɧɚɱɢɬɟɥɶɧɭɸ ɤɨɦɦɭɬɚɰɢɨɧɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ) ɜ ɧɚɱɚɥɟ ɜɵɯɨɞɚ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɨɬɤɥɸɱɟɧɢɟ, ɱɬɨ ɝɚɪɚɧɬɢɪɨɜɚɥɨ 
ɪɚɡɪɵɜ ɰɟɩɢ ɨɬɤɥɸɱɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɩɪɢɜɨɞɚ, ɚ ɧɟ 
ɜɵɯɨɞɧɵɦ ɪɟɥɟ ɡɚɳɢɬɵ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɥɢɫɶ ɫɥɭɱɚɢ 
ɜɵɝɨɪɚɧɢɹ ɤɨɧɬɚɤɬɨɜ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɡɚɳɢɬɵ ɩɪɢ ɪɚɡɪɟɝɭɥɢɪɨɜɤɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɩɪɢɜɨɞɚ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɬɨɝɨ ɜ ɰɟɩɶ 
ɨɬɤɥɸɱɟɧɢɹ ɜɤɥɸɱɚɥɢ ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɤɨɧɬɚɤɬɨɜ 
ɜɵɯɨɞɧɨɝɨ ɪɟɥɟ, ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɯ ɧɚ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɪɚɡɦɵɤɚɧɢɟ ɰɟɩɢ. 
Ɋɚɡɪɵɜɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɥɢɱɟɫɬɜɭ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ ɤɨɧɬɚɤɬɨɜ. 

Ɇɚɥɨɝɚɛɚɪɢɬɧɵɟ ɜɵɯɨɞɧɵɟ ɪɟɥɟ ɬɟɪɦɢɧɚɥɨɜ ɡɚɧɹɬɵɟ ɜ ɰɟɥɹɯ ɭɩɪɚɜɥɟɧɢɹ 
ɜɵɤɥɸɱɚɬɟɥɟɦ, ɢɦɟɸɬ ɩɪɢɦɟɪɧɨ ɬɚɤɭɸ ɠɟ ɢɥɢ ɦɟɧɶɲɭɸ ɤɨɦɦɭɬɚɰɢɨɧɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ (ɧɚɩɪɢɦɟɪ, ɜ ɬɟɪɦɢɧɚɥɟ SEPAM- 0,25 Ⱥ), ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɚɤɭɭɦɧɵɟ 
ɢ ɷɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɢɦɟɸɬ ɧɚɫɬɨɥɶɤɨ ɦɚɥɵɯ ɯɨɞ ɩɨɞɜɢɠɧɵɯ ɤɨɧɬɚɤɬɨɜ, 
ɱɬɨ ɨɛɟɫɩɟɱɢɬɶ ɨɩɟɪɟɠɚɸɳɢɣ ɪɚɡɪɵɜ ɰɟɩɢ ɨɬɤɥɸɱɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ 
ɤɨɧɬɚɤɬɚɦɢ ɩɪɢɜɨɞɚ ɜɟɫɶɦɚ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɯɟɦɚɯ ɜɵɯɨɞɧɨɟ ɪɟɥɟ ɡɚɳɢɬɵ ɪɚɛɨɬɚɥɨ ɪɟɞɤɨ, ɬɨɥɶɤɨ ɩɪɢ 
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ɨɬɤɥɸɱɟɧɢɢ ɩɨɜɪɟɠɞɟɧɢɣ, ɚ ɜ ɬɟɪɦɢɧɚɥɟ ɨɧɨ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜɫɟɝɞɚ, ɞɚɠɟ ɩɪɢ 
ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɹɯ. Ʌɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɟɪɦɢɧɚɥɚ ɩɨɡɜɨɥɹɟɬ 
ɭɞɟɪɠɢɜɚɬɶ ɜɵɯɨɞɧɨɟ ɪɟɥɟ ɞɨ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɜɨɞɚ, ɨɞɧɚɤɨ ɩɪɢ ɟɟ ɨɬɤɚɡɚɯ ɢɥɢ 
ɧɟɜɟɪɧɨɣ ɧɚɫɬɪɨɣɤɟ ɜɵɯɨɞɧɨɟ ɪɟɥɟ ɩɪɢ ɨɩɟɪɚɰɢɢ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɜɨɞɚ ɦɨɠɟɬ 
ɫɝɨɪɟɬɶ, ɱɬɨ ɜɵɡɨɜɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɜɫɟɣ ɩɥɚɬɵ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɢɥɢ 
ɞɚɠɟ ɜɫɟɝɨ ɬɟɪɦɢɧɚɥɚ. 

ɉɨɷɬɨɦɭ ɨɱɟɧɶ ɜɚɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɜɨɞɵ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɩɨɬɪɟɛɥɟɧɢɟɦ ɤɚɬɭɲɟɤ ɨɬɤɥɸɱɟɧɢɹ. Ɂɚɜɨɞɵ- ɢɡɝɨɬɨɜɢɬɟɥɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɩɨɫɬɨɹɧɧɨ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬ ɤɨɧɫɬɪɭɤɰɢɸ ɢɯ ɩɪɢɜɨɞɨɜ ɢ ɫɧɢɠɚɸɬ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɵ 
ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɩɪɭɠɢɧɧɨɝɨ ɩɪɢɜɨɞɚ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ 
LF ɩɪɨɢɡɜɨɞɫɬɜɚ «ɒɧɟɣɞɟɪ-ɗɥɟɤɬɪɢɤ» ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 10(6) 
ɤȼ ɩɨɬɪɟɛɥɹɸɬ ɜɫɟɝɨ 50 ȼɬ ɢɥɢ 0,23 Ⱥ (ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 220 
ȼ). ɗɥɟɤɬɪɨɦɚɝɧɢɬɵ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɩɪɭɠɢɧɧɨɝɨ ɩɪɢɜɨɞɚ 
MASTERPACT ɬɨɣ ɠɟ ɮɢɪɦɵ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ 
ɩɨɬɪɟɛɥɹɸɬ 20 ȼɬ ɢɥɢ 0,1 Ⱥ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 220 ȼ. 
ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɩɪɢɜɨɞ ɜɚɤɭɭɦɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɇɉɉ «Ʉɨɧɬɚɤɬ» (ɝ. 
ɋɚɪɚɬɨɜ) ɜɵɩɭɫɤɚɟɬɫɹ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɦ ɨɬɤɥɸɱɟɧɢɹ ɧɚ ɬɨɤ 0,45 Ⱥ, ɯɨɬɹ ɩɨ 
ɡɚɤɚɡɭ ɨɧ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 1,5; 2,5 Ⱥ (ɞɥɹ ɡɚɦɟɧɵ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ 
ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɭɤɚɡɚɬɟɥɶɧɵɦɢ ɪɟɥɟ). 

ɉɪɢ ɫɧɢɠɟɧɢɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ 
ɩɨɜɵɲɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɰɢɮɪɨɜɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɢ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɦɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɨɜ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ. 
ɉɨɷɬɨɦɭ ɩɪɢ ɜɵɛɨɪɟ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɨɬɤɥɸɱɟɧɢɹ ɫɥɟɞɭɟɬ 
ɨɬɞɚɜɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɧɚɢɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɹɦ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɟɪɦɢɧɚɥɨɜ ɜ 
ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɨɬɤɥɸɱɟɧɢɹ 
ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɯɨɞɧɨɟ ɪɟɥɟ ɬɟɪɦɢɧɚɥɚ ɫɥɟɞɭɟɬ ɜɤɥɸɱɚɬɶ ɜ ɰɟɩɶ ɨɬɤɥɸɱɟɧɢɹ 
ɩɪɢɜɨɞɚ ɱɟɪɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɪɟɥɟ. 

ɉɪɢɜɨɞ ɜɵɤɥɸɱɚɬɟɥɶ ɫɟɪɢɢ LF ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɬɚɤ, ɱɬɨ ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɧɟ ɬɨɥɶɤɨ ɰɟɩɢ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ, ɧɨ ɢ 
ɢɫɩɪɚɜɧɨɫɬɢ ɤɚɬɭɲɤɢ ɨɬɤɥɸɱɟɧɢɹ ɩɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ. ɉɨɷɬɨɦɭ 
ɫɢɝɧɚɥ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɫɮɨɪɦɢɪɨɜɚɧ ɤɚɤ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ 
ɩɨɥɨɠɟɧɢɹ ɬɪɟɯ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ 11, 12 ɢ 112. 

Ʉɨɦɚɧɞɵ ɨɬ ɤɥɸɱɚ SA1 «ɜɤɥɸɱɢɬɶ» ɢ «ɨɬɤɥɸɱɢɬɶ» ɩɨɞɚɸɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɜɯɨɞɵ ɬɟɪɦɢɧɚɥɚ, ɤɨɬɨɪɵɯ ɢɯ ɮɢɤɫɢɪɭɟɬ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɨɬɪɚɛɚɬɵɜɚɟɬ. Ɉɞɧɚɤɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɤɨɦɚɧɞɚ 
«ɨɬɤɥɸɱɢɬɶ» ɩɨɞɚɧɚ ɬɚɤɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɰɟɩɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ 
ɨɬɤɥɸɱɟɧɢɹ. ɉɨɷɬɨɦɭ ɩɪɢ ɩɨɞɚɱɟ ɤɨɦɚɧɞɵ «ɨɬɤɥɸɱɢɬɶ» ɦɨɠɟɬ ɫɥɨɠɢɬɶɫɹ 
ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨ ɰɟɩɢ ɩɪɹɦɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɨɬɤɥɸɱɢɬɫɹ ɪɚɧɶɲɟ, 
ɱɟɦ ɷɬɚ ɤɨɦɚɧɞɚ ɩɪɨɣɞɟɬ ɱɟɪɟɡ ɬɟɪɦɢɧɚɥ, ɨɧ ɜɨɫɩɪɢɦɟɬ ɷɬɭ ɫɢɬɭɚɰɢɸ ɤɚ 
ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɢ ɩɨɞɚɫɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɢɝɧɚɥ ɱɟɪɟɡ ɜɵɯɨɞɧɨɟ ɪɟɥɟ 
012. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɬɨɝɨ ɜ ɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɨɛɪɚɡɨɜɚɧɢɹ ɫɢɝɧɚɥɚ 
ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɜɜɟɞɟɧɚ ɧɟɛɨɥɶɲɚɹ ɡɚɞɟɪɠɤɚ ɫ ɩɨɦɨɳɶɸ ɬɚɣɦɟɪɚ Ɍ13, 
ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɢ ɧɚɥɚɞɤɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɜɨɞɚ 
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ɜɵɤɥɸɱɚɬɟɥɹ. ɉɟɪɟɤɥɸɱɚɬɟɥɶ SAC1 ɭɫɬɚɧɨɜɥɟɧ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ 
ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ, ɤɨɝɞɚ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɄɊɍ 
ɛɟɪɟɬ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɫɟɛɹ, ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɜɵɜɨɞɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜ ɪɟɦɨɧɬ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɤɨɦɚɧɞ ɧɚ ɨɬɤɥɸɱɟɧɢɹ ɮɢɞɟɪɚ ɨɬ ɨɛɳɟ ɫɟɤɰɢɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ȺɑɊ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɜɵɯɨɞɧɵɟ ɪɟɥɟ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɪɟɥɟɣɧɨɦ 
ɨɬɫɟɤɟ ɞɚɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɨɛɦɨɬɤɢ ɤɨɬɨɪɵɯ ɩɨɞɤɥɸɱɟɧɵ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɲɢɧɤɢ (ɪɢɫɭɧɨɤ 9.3). 

 

 
Ɋɢɫɭɧɨɤ 9.3 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɨɞɧɨɣ ɢɡ ɹɱɟɟɤ ɄɊɍ ɫ ɬɟɪɦɢɧɚɥɨɦ 
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Ɇɨɠɧɨ ɛɵɥɨ ɩɪɢɧɹɬɶ ɷɬɢ ɤɨɦɚɧɞɵ ɢ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 

ɜɵɯɨɞɧɵɯ ɪɟɥɟ, ɩɨɞɤɥɸɱɢɜ *ɩɥɸɫ* ɢ *ɦɢɧɭɫ* ɲɢɧɨɤ ȺɑɊ ɢ ɁɆɇ (EPF, EVM ɢ 
– IEC) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɞɢɫɤɪɟɬɧɵɦ ɜɯɨɞɚɦ ɬɟɪɦɢɧɚɥɚ. 
Ɉɞɧɚɤɨ ɬɚɤɨɟ ɪɟɲɟɧɢɟ ɧɟɩɪɢɟɦɥɟɦɨ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ.  

ɉɪɢ ɜɵɫɨɤɨɨɦɧɵɯ ɜɨɞɚɯ ɧɟɢɡɛɟɠɧɨ ɜɨɡɪɚɫɬɚɧɢɟ ɥɨɠɧɵɯ ɞɟɣɫɬɜɢɣ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɯɟɦɚɦɢ ɤɨɦɦɭɬɚɰɢɢ ɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ 
ɪɟɥɟ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɬɨɤɚ (ɫɦ. ɝɥ. 1) ɢɥɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɧɢɠɟɧɢɹɯ ɢɡɨɥɹɰɢɢ ɜɬɨɪɢɱɧɵɯ 
ɰɟɩɟɣ. ɂɧɨɝɞɚ ɢɡ-ɡɚ ɫɧɢɠɟɧɢɹ ɢɡɨɥɹɰɢɢ ɧɚɛɥɸɞɚɥɢɫɶ ɥɨɠɧɵɟ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɜɯɨɞɨɜ ɊɉɈ ɢ Ɋɉȼ ɬɟɪɦɢɧɚɥɨɜ SPAC, ɞɥɹ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɛɵɥɨ 
ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɡɚɲɭɧɬɢɪɨɜɚɬɶ ɷɬɢ ɜɯɨɞɚ ɪɟɡɢɫɬɨɪɚɦɢ. 

ɉɨɬɨɦɭ ɫɨɛɥɸɞɟɧɢɹ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ ɨɞɧɢɯ ɭɫɬɪɨɣɫɬɜ 
ɧɚ ɞɪɭɝɢɟ ɱɟɪɟɡ ɤɨɧɬɚɤɬɵ ɜɵɯɨɞɧɵɟ ɪɟɥɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɵɦ. 
ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ ɩɨɦɟɯɨɡɚɳɢɬɭ, ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɥɨɠɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɫɨɤɨɨɦɧɵɯ ɜɯɨɞɨɜ   ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɜ 
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ɨɩɟɪɚɬɢɜɧɵɯ ɰɟɩɹɯ ɩɪɢ ɫɧɢɠɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɞɨɛɫɬɜɚ ɞɥɹ ɪɟɝɥɚɦɟɧɬɧɵɯ ɩɪɨɜɟɪɨɤ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɐɟɩɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ, ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɬɟɪɦɢɧɚɥɚ ɜɵɩɨɥɧɟɧɵ ɩɨ 
ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɯɟɦɟ. ɑɟɪɟɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɲɢɧɤɢ ɷɬɢ ɫɢɝɧɚɥɵ ɧɟɡɚɜɢɫɢɦɨ 
ɨɬ ɧɚɥɢɱɢɹ Ⱥɋɍ ɩɨɩɚɞɚɸɬ ɧɚ ɛɥɨɤ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ 
ɜ ɨɞɧɨɣ ɢɡ ɹɱɟɟɤ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ ɫɟɤɰɢɨɧɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ) 
ɢɥɢ ɜ ɨɬɞɟɥɶɧɨɦ ɲɤɚɮɭ. 

ɉɟɪɟɤɥɸɱɚɬɟɥɢ SAC2 ɢ SAC3 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɬɟɪɦɢɧɚɥɚ ɢ ɜɵɜɨɞɚ ɢɡ ɪɚɛɨɬɵ ɍɊɈȼ ɩɪɢ ɪɟɦɨɧɬɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɬɤɥɸɱɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɢɝɧɚɥɢɡɢɪɭɟɬɫɹ ɥɚɦɩɨɣ 
HL1, ɧɚɩɨɦɢɧɚɸɳɟɣ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɟɪɧɭɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɜ ɢɫɯɨɞɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɦɨɧɬɚ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɷɬɚ ɥɚɦɩɚ ɞɚɟɬ 
ɜɵɡɵɜɧɨɣ ɫɢɝɧɚɥ ɩɪɢ ɥɸɛɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢɥɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɥɸɛɨɣ ɡɚɲɢɬɵ, 
ɱɬɨ ɩɨɦɨɝɚɟɬ ɩɟɪɫɨɧɚɥɭ ɛɵɫɬɪɨ ɧɚɣɬɢ ɧɟɢɫɩɪɚɜɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ.  

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɯɚɧɢɡɦɨɜ ɤɥɸɱ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɫɢɝɧɚɥɶɧɵɟ ɥɚɦɩɵ ɧɚɯɨɞɹɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɜ ɫɯɟɦɟ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɨɥɨɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɜɵɤɥɸɱɚɬɟɥɹ, ɚ ɡɚɦɵɤɚɸɳɢɟ 
ɤɨɧɬɚɤɬɵ ɪɟɥɟ ɊɉɈ ɢ Ɋɉȼ, ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ ɥɨɝɢɤɟ 
ɬɟɪɦɢɧɚɥɚ (ɜ ɬɟɪɦɢɧɚɥɟ SPAC-801.01 ɷɬɨ ɫɞɟɥɚɧɨ ɡɚɪɚɧɟɟ). ɗɬɨ ɨɛɟɫɩɟɱɢɬ ɧɟ 
ɬɨɥɶɤɨ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɨɥɨɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɧɨ ɢ ɤɨɧɬɪɨɥɶ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɬɨɤɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɟɝɨ ɢɫɱɟɡɧɨɜɟɧɢɢ ɨɛɟ ɥɚɦɩɵ ɧɟ ɝɨɪɹɬ. 

Ɉɩɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɬɟɪɦɢɧɚɥɨɜ ɫ ɜɟɪɯɧɢɦ 
ɭɪɨɜɧɟɦ Ⱥɋɍ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɪɟɥɟɣɧɵɯ ɨɬɫɟɤɚɯ ɄɊɍ (ɩɪɢ ɩɟɬɥɟɜɨɣ ɫɯɟɦɟ 
ɢɯ ɩɨɞɤɥɸɱɟɧɢɹ), ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɹ ɨɬ ɲɢɧɨɤ ɒɋ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɪɨɥɨɠɟɧɧɵɯ ɲɢɧɨɤ, ɨɧɢ ɧɟ ɨɬ ɲɢɧɨɤ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɉɪɢ 
ɷɬɨɦ ɢɯ ɩɢɬɚɧɢɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ȼ ɩɪɨɬɢɜɧɨɦ 
ɫɥɭɱɚɟ ɩɪɢ ɜɵɜɨɞɟ ɜ ɪɟɦɨɧɬ ɨɞɧɨɝɨ ɢɡ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢɡ ɫɧɹɬɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɬɨɤɚ ɨɩɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɚ ɫ ɧɢɦ ɢ ɜɫɹ ɨɩɬɢɱɟɫɤɚɹ ɩɟɬɥɹ 
ɩɟɪɟɫɬɚɟɬ ɪɚɛɨɬɚɬɶ, ɢ ɫɜɹɡɶ ɫɨɫɟɞɧɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫ ɜɟɪɯɧɢɦ ɭɪɨɜɧɟɦ Ⱥɋɍ 
ɬɚɤɠɟ ɨɛɪɵɜɚɟɬɫɹ. 

Ⱦɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ RS-485 ɬɟɪɦɢɧɚɥɚ ɜ 
ɨɩɬɢɱɟɫɤɨɣ ɩɪɢɦɟɧɟɧ ɨɩɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Ⱥ1 ɬɢɩɚ PSM-EG-
RS-485W2/FO-T/G (ɞɥɹ ɨɤɨɧɟɱɧɵɯ ɜ ɩɟɬɥɟ ɬɟɪɦɢɧɚɥɨɜ -PSM-EG_RS-
485W2/FO-T/G) c ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢɟɦɚ – 
ɩɟɪɟɞɚɱɢ (ɪɢɫɭɧɨɤ 9.4). 
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Ɋɢɫɭɧɨɤ 9.4 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɨɞɧɨɣ ɢɡ ɹɱɟɟɤ ɄɊɍ ɫ ɬɟɪɦɢɧɚɥɨɦ 

SEPAM 
 
ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜ ɢɧɬɟɪɮɟɣɫɟ RS-485 ɬɟɪɦɢɧɚɥɚ SEPAM 

ɨɬɫɭɬɫɬɜɭɟɬ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ RST (ɜ ɬɟɪɦɢɧɚɥɚɯ SPAC ɬɚɤɨɣ ɫɢɝɧɚɥ 
ɢɦɟɟɬɫɹ). Ʉɨɥɢɱɟɫɬɜɨ ɬɟɪɦɢɧɚɥɨɜ ɫɟɤɰɢɢ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɜ ɨɞɧɭ ɥɢɧɢɸ (ɩɟɬɥɸ) 
ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɢɦɚɸɬ ɧɚ ɛɨɥɟɟ 8 ɩɨ ɭɫɥɨɜɢɹɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ 
Ⱥɋɍ. ȼɦɟɫɬɨ ɨɩɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɜ ɩɪɟɞɟɥɚɯ ɬɚɤɨɣ ɝɪɭɩɩɵ ɬɟɪɦɢɧɚɥɨɜ ɦɨɠɧɨ 
ɩɪɢɦɟɧɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɤɚɧɚɥ RS-485 ɜɵɩɨɥɧɟɧɧɵɣ ɧɚ ɷɤɪɚɧɢɪɨɜɚɧɧɨɣ 
ɜɢɬɨɣ ɩɚɪɟ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɨɩɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɩɪɢ ɜɵɯɨɞɟ 
ɡɚ ɩɪɟɞɟɥɵ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɫɟɤɰɢɢ. 

 
9.3ȼɵɛɨɪ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ 
 
ȼыɛɨɪ ɜɢɞɚ ɢ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɢɫɬɨɱɧɢɤɚɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɞɥɹ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɤɢ, 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɯ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɧɚɥɢɱɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɜ ɩɟɪɜɢɱɧɨɣ ɫɟɬɢ. ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɨ ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɩɪɢ 
ɩɪɢɦɟɧɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ. ɉɪɢɦɟɧɟɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ ɢɥɢ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ ɬɪɟɛɭɟɬ ɭɫɬɚɧɨɜɤɢ 
ɫɩɟɰɢɚɥɶɧɵɯ ɪɟɥɟ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɬɨɤɚ ɜ ɭɫɥɨɜɢɹɯ ɄɁ ɢ ɩɪɢ ɩɟɪɟɪɵɜɚɯ ɩɢɬɚɧɢɹ ɩɨɞɫɬɚɧɰɢɢ, ɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɫɩɟɰɢɚɥɶɧɵɯ ɫɯɟɦ ɢ ɪɚɫɱɟɬɧɵɯ 
ɦɟɬɨɞɨɜ ɩɪɨɜɟɪɤɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɚɯ ɢɯ ɪɚɛɨɬɵ. ȼ ɨɛɳɟɦ ɩɪɢɦɟɧɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ 
ɫɱɢɬɚɟɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɵɦ, ɱɟɦ ɩɟɪɟɦɟɧɧɨɝɨ. 

Ⱦɪɭɝɢɦ ɜɚɠɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɟɬɢ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ. Ɍɚɤɢɟ ɡɚɦɵɤɚɧɢɹ ɧɟ ɞɨɥɠɧɵ 
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ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɬɟɪɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɥɸɫɚ 
ɢɫɬɨɱɧɢɤɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɨɥɢɪɨɜɚɧɵ ɨɬ ɡɟɦɥɢ. Ⱦɥɹ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɧɢ ɨɛɨɪɭɞɭɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ. ɇɟɫɨɨɬɜɟɬɫɬɜɟɧɧɭɸ ɧɚɝɪɭɡɤɭ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɜ ɟɟ ɰɟɩɹɯ ɜɨɡɦɨɠɧɵ 
ɱɚɫɬɵɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ (ɧɚɩɪɢɦɟɪ, ɰɟɩɢ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ 
ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ), ɨɬɞɟɥɹɸɬ ɨɬ ɲɢɧ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ, 
ɩɨɞɚɸɬ ɧɚ ɧɟɟ ɩɢɬɚɧɢɟ ɨɬ ɨɬɞɟɥɶɧɵɯ ɛɥɨɤɨɜ ɩɢɬɚɧɢɹ ɢ ɫɧɚɛɠɚɸɬ ɨɬɞɟɥɶɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ. 

ȼɵɛɨɪ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɞɥɹ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ: 

1) ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ. ɇɚɩɪɹɠɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɤɚɬɭɲɟɤ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɜɨɞɨɜ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɨɬɞɟɥɶɧɵɯ ɪɟɥɟ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ) 
ɧɨɪɦɢɪɭɸɬɫɹ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɨɛɳɟɣ ɫɯɟɦɵ ɞɥɹ ɧɚɞɟɠɧɨɝɨ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɚɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɧɚɥɢɱɢɟ ɧɚ ɷɬɢɯ ɷɥɟɦɟɧɬɚɯ ɧɚɩɪɹɠɟɧɢɹ ɧɟ 
ɧɢɠɟ ɧɨɪɦɢɪɭɟɦɨɝɨ (ɫ ɭɱɟɬɨɦ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɚɯ 
ɢ ɤɚɛɟɥɹɯ) ɜ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɨɛɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ 
ɫɨɫɬɚɜɥɹɟɬ 80% ɧɨɦɢɧɚɥɶɧɨɝɨ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɧɚɩɪɹɠɟɧɢɟ 
ɢɫɬɨɱɧɢɤɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ, ɬɟɦ ɦɟɧɶɲɟ ɬɨɤ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɪɟɥɟ ɢ 
ɩɪɢɜɨɞɚɦɢ, ɢ ɬɟɦ ɥɟɝɱɟ ɜɵɩɨɥɧɢɬɶ ɷɬɢ ɭɫɥɨɜɢɹ; 

2) ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɡɚɳɢɬɵ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ. ɑɟɦ ɛɨɥɶɲɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɬɟɦ ɛɨɥɶɲɟ ɬɨɤɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɫɟɬɢ, ɬɟɦ ɦɟɧɶɲɟ ɜɥɢɹɧɢɟ 
ɧɚ ɧɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɢ ɬɟɦ ɩɪɨɳɟ 
ɨɫɭɳɟɫɬɜɢɬɶ ɡɚɳɢɬɭ ɫɟɬɟɣ; 

3) ɧɚɞɟɠɧɨɫɬɶɸ ɪɚɛɨɬɵ ɤɨɧɬɚɤɬɨɜ. ɋɨɜɟɪɲɟɧɧɨ ɱɢɫɬɵɟ ɤɨɧɬɚɤɬɵ ɦɨɝɭɬ 
ɛɵɬɶ ɬɨɥɶɤɨ ɜ ɜɚɤɭɭɦɟ. ɋɪɚɡɭ ɠɟ ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɡɞɭɯɚ ɨɧɢ ɧɚɱɢɧɚɸɬ 
ɩɨɤɪɵɜɚɬɶɫɹ ɩɥɟɧɤɨɣ. ɉɪɢ ɥɸɛɨɦ ɢɯ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɤɨɧɬɚɤɬɨɜ ɦɚɬɟɪɢɚɥɟ ɜ 
ɧɟɤɨɬɨɪɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɧɚ ɧɢɯ ɦɨɠɟɬ ɨɛɪɚɡɨɜɚɬɶɫɹ ɩɥɟɧɤɚ ɫ ɩɪɨɛɢɜɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ ɛɨɥɟɟ 220 ȼ ɢ ɩɟɪɟɯɨɞɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɨɥɟɟ 1 ɤɈɦ (21). 
ɇɚɩɪɢɦɟɪ, ɞɥɹ ɩɥɨɫɤɢɯ ɦɟɞɧɵɯ ɤɨɧɬɚɤɬɨɜ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɱɢɫɬɨɝɨ 
ɜɨɡɞɭɯɚ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɱɚɫɚ ɜ 5 ɪɚɡ, ɚ ɱɟɪɟɡ 
ɩɨɥɝɨɞɚ – ɟɳɟ ɜ 100 ɪɚɡ. ȼ ɜɨɡɞɭɯɟ ɫ ɨɛɵɱɧɨ ɜɫɬɪɟɱɚɸɳɢɦɢɫɹ ɜɪɟɞɧɨ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɢɦɟɫɹɦɢ ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɨ ɪɚɛɨɬɚɸɬ ɤɨɧɬɚɤɬɵ ɢɡ ɡɨɥɨɬɚ ɢ 
ɫɩɥɚɜɚ ɡɨɥɨɬɚ ɫ ɧɢɤɟɥɟɦ. Ʉɨɧɬɚɤɬɵ ɢɡ ɦɟɬɚɥɥɨɜ ɩɥɚɬɢɧɨɜɨɣ ɝɪɭɩɩɵ ɨɱɟɧɶ 
ɧɟɭɫɬɨɣɱɢɜɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɚɪɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɜɵɞɟɥɹɟɦɵɯ 
ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɨɞɧɚɤɨ ɪɚɛɨɬɚɸɬ ɥɭɱɲɟ ɫɟɪɟɛɪɚ ɜ ɚɬɦɨɫɮɟɪɟ 
ɫɟɪɧɢɫɬɵɯ ɝɚɡɨɜ. ɋɟɪɟɛɪɨ ɪɚɛɨɬɚɟɬ ɯɨɪɨɲɨ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɚɪɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ, ɧɨ ɧɟ ɧɟɭɫɬɨɣɱɢɜɨ ɜ ɚɬɦɨɫɮɟɪɟ ɫɟɪɧɢɫɬɵɯ ɝɚɡɨɜ. Ɉɬɤɚɡɵ ɜ 
ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɢ ɢɡ-ɡɚ ɛɨɥɶɲɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɩɥɟɧɤɢ ɬɟɦ 
ɢɧɬɟɧɫɢɜɧɟɟ, ɱɟɦ ɦɟɧɶɲɟ ɤɨɦɦɭɬɢɪɭɟɦɵɣ ɬɨɤ.  

ɉɥɟɧɤɢ ɪɚɡɪɭɲɚɸɬɫɹ ɢɡ-ɡɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɨɛɨɹ ɢɥɢ ɢɡ-ɡɚ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ (ɧɟɛɨɥɶɲɨɟ (ɞɨɥɢ ɦɢɥɥɢɦɟɬɪɚ) ɫɤɨɥɶɠɟɧɢɟ, 
ɩɪɢɬɢɪɚɧɢɟ ɢɥɢ ɩɟɪɟɤɚɬɵɜɚɧɢɟ ɤɨɧɬɚɤɬɨɜ). ɇɚɞɟɠɧɨɫɬɶ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ 
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ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɢ ɨɬ ɧɚɠɚɬɢɹ ɧɚ ɤɨɧɬɚɤɬɚɯ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɱɟɦ ɜɵɲɟ 
ɧɚɩɪɹɠɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ, ɬɟɦ ɧɚɞɟɠɧɟɟ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɟ. 

ȼ ɫɜɹɡɢ ɫ ɢɡɥɨɠɟɧɧɵɦ ɜ ɪɨɫɫɢɣɫɤɨɣ ɷɧɟɪɝɟɬɢɤɟ ɬɢɩɨɜɵɦ ɞɥɹ ɜɬɨɪɢɱɧɵɯ 
ɰɟɩɟɣ ɫɱɢɬɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 
ɉɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ, ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ɇɢɡɤɢɟ ɧɚɩɪɹɠɟɧɢɹ 
(ɧɚɩɪɢɦɟɪ, 24 ȼ) ɩɪɢɦɟɧɹɸɬ ɜ ɛɟɡɜɵɯɨɞɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɬɨɥɶɤɨ ɞɥɹ ɥɨɤɚɥɶɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɩɪɢ ɧɟɛɨɥɶɲɨɣ ɞɥɢɧɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ. 

ɇɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɫɬɨɱɧɢɤɨɜ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɜ 
ɫɜɹɡɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɊɁȺ. Пɨɢɫɤ ɦɟɫɬɚ ɡɚɦыɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɜ ɨɩɟɪɚɬɢɜɧыɯ ɰɟɩɹɯ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɫɬɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ 
ɨɩɟɪɚɬɢɜɧɵɯ ɰɟɩɹɯ ɨɛɵɱɧɨ ɧɚɯɨɞɹɬ ɦɟɬɨɞɨɦ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɩɨɨɱɟɪɟɞɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɰɟɩɟɣ, ɧɚɛɥɸɞɚɹ ɩɪɢ ɷɬɨɦ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɩɪɢɛɨɪɚ 
ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɢɥɢ ɩɟɪɟɧɨɫɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɦɟɠɞɭ 
ɤɨɪɩɭɫɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɡɟɦɥɢɜɲɢɦɫɹ ɩɨɥɸɫɨɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ. 
ɉɨɨɱɟɪɟɞɧɨɟ ɨɬɤɥɸɱɟɧɢɟ, ɚ ɡɚɬɟɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɢɬɚɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ 
ɜɵɡɵɜɚɟɬ ɩɟɪɟɡɚɩɭɫɤ ɰɢɮɪɨɜɵɯ ɊɁȺ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɊɁȺ ɜɵɜɟɞɟɧɚ ɢɡ 
ɪɚɛɨɬɵ. ȼɪɟɦɹ ɩɟɪɟɡɚɩɭɫɤɚ ɞɥɹ ɪɚɡɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɚɡɧɨɟ. Ⱦɥɹ SEPAM ɨɧɨ 
ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 4 ɫ, ɞɥɹ SPAC 800 ɡɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɫɪɚɡɭ, ɮɭɧɤɰɢɢ ɥɨɝɢɤɢ – ɱɟɪɟɡ 2-3 ɫ, ɞɥɹ ȻɆɊɁ ɡɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɱɟɪɟɡ 0,2 ɫ. 
Ɍɟɪɦɢɧɚɥɵ ɡɚɳɢɬɵ ɲɢɧ, ɧɚɩɪɢɦɟɪ, 110 ɤȼ, ɦɨɝɭɬ ɩɟɪɟɡɚɩɭɫɬɢɬɶɫɹ ɞɨ 40 ɫ. 
ɉɨɷɬɨɦɭ ɩɪɢ ɩɪɢɦɟɧɟɧɢɟ ɰɢɮɪɨɜɵɯ ɊɁȺ ɨɬɵɫɤɚɧɢɟ ɡɟɦɥɢ ɜ ɨɩɟɪɚɬɢɜɧɵɯ ɰɟɩɹɯ 
ɨɩɢɫɚɧɧɵɦ ɦɟɬɨɞɨɦ ɤɪɚɣɧɟ ɧɟɠɟɥɚɬɟɥɶɧɨ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɸɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟɦ 
Ȼɟɥɷɧɟɪɝɨɦɧɚɥɚɞɤɚ (ɝ. Ɇɢɧɫɤ) ɭɫɬɪɨɣɫɬɜɚ ɋɚɩɮɢɪ Ɂɋ (ɫɬɚɰɢɨɧɚɪɧɨɟ) ɢ Ɂɉ 
(ɩɟɪɟɧɨɫɧɨɟ) ɞɥɹ ɨɬɵɫɤɚɧɢɹ ɡɟɦɥɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɢɧɰɢɩɟ ɧɚɥɨɠɟɧɢɹ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɨɫɬɨɹɧɧɵɣ, ɢɫɬɨɱɧɢɤ ɤɨɬɨɪɨɝɨ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɦɟɠɞɭ ɡɚɡɟɦɥɟɧɧɵɦ ɩɨɥɸɫɨɦ ɢ ɡɟɦɥɟɣ. ɇɚ ɳɢɬɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɧɚ ɜɫɟɯ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɥɶɰɟɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ (ɚɧɚɥɨɝ ɌɌɇɉ) ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬ 
ɥɢɧɢɸ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ. Ⱦɚɥɶɧɟɣɲɟɟ ɨɬɵɫɤɚɧɢɟ ɡɟɦɥɢ ɜɵɩɨɥɧɹɸɬ ɫ ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɵɯ ɤɥɟɳɟɣ. 

ɋɚɦɨɧɚɫɬɪɚɢɜɚɸɳɢɟɫɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɢɫɤɚ ɡɟɦɥɢ ɜ ɫɟɬɹɯ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬ ɬɚɤɠɟ ɮɢɪɦɚ Bender 
(Ƚɟɪɦɚɧɢɹ), ɚ ɳɢɬɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɨɫɧɚɳɟɧɧɵɟ ɷɬɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, - 
ɩɪɟɞɩɪɢɹɬɢɟ ɑɟɛɨɤɫɚɪɫɤɚɹ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ ɢ ɚɜɬɨɦɚɬɢɤɚ (ɑɗɌȺ). 

Ɉɞɧɚɤɨ ɛɨɥɶɲɨɝɨ ɨɩɵɬɚ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɰɢɮɪɨɜɵɦɢ ɊɁȺ, ɩɨɤɚ ɧɟɬ. 

Ɉɛ ɨɩɚɫɧɨɫɬɢ ɩɨɹɜɥɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤɟ. 
Ɉɛɵɱɧɨ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɪɚɛɨɬɚɸɬ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɞɡɚɪɹɞɚ ɨɬ 
ɫɬɚɬɢɱɟɫɤɢɯ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɬɢɩɚ ȼȺɁɉ ɢɥɢ ɩɨɞɨɛɧɵɯ. 
ɇɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚ ɜɵɯɨɞɟ ɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɞɡɚɪɹɞɚ ɚɝɪɟɝɚɬɚ 
ɢɦɟɟɬ ɧɟɤɨɬɨɪɭɸ ɩɟɪɟɦɟɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ. ɑɚɫɬɨɬɚ ɢ ɚɦɩɥɢɬɭɞɚ ɩɭɥɶɫɚɰɢɣ 
ɡɚɜɢɫɹɬ ɨɬ ɫɯɟɦɵ ɩɨɞɡɚɪɹɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɉɨɫɤɨɥɶɤɭ ɛɚɬɚɪɟɹ ɢ ɩɨɞ ɡɚɪɹɞɧɵɣ 
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ɚɝɪɟɝɚɬ ɜɤɥɸɱɟɧɵ ɧɚ ɲɢɧɵ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɨɬ ɤɨɬɨɪɵɯ ɩɢɬɚɸɬɫɹ 
ɰɢɮɪɨɜɵɟ ɬɟɪɦɢɧɚɥɵ) ɩɚɪɚɥɥɟɥɶɧɨ, ɬɨ ɛɚɬɚɪɟɹ ɫɭɳɟɫɬɜɟɧɧɨ ɫɝɥɚɠɢɜɚɟɬ ɷɬɢ ɞɨ 
ɛɟɡɨɩɚɫɧɵɯ ɞɥɹ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɡɧɚɱɟɧɢɣ. Ɉɞɧɚɤɨ ɟɫɥɢ ɩɨ ɤɚɤɢɦ- ɥɢɛɨ 
ɩɪɢɱɢɧɚɦ ɚɜɬɨɦɚɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɨɤɚɡɚɥɫɹ ɨɬɤɥɸɱɟɧɧɵɦ, ɬɨ 
ɩɟɪɟɦɟɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɨɬ ɩɨɞ ɡɚɪɹɞɧɨɝɨ ɚɝɪɟɝɚɬɚ 
ɩɨɩɚɞɚɟɬ ɜ ɰɢɮɪɨɜɨɣ ɬɟɪɦɢɧɚɥ ɢ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɟ. ɉɨɷɬɨɦɭ ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɡɧɚɱɟɧɢɟ ɩɭɥɶɫɚɰɢɢ, 
ɞɚɜɚɟɦɵɯ ɩɨɞ ɡɚɪɹɞɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ, ɫɪɚɜɧɢɬɶ ɢɯ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɞɥɹ 
ɩɪɢɦɟɧɹɟɦɨɣ ɫɟɪɢɢ ɬɟɪɦɢɧɚɥɨɜ. ɉɪɢ ɧɟɞɨɩɭɫɬɢɦɨɦ ɭɪɨɜɧɟ ɩɭɥɶɫɚɰɢɣ ɦɨɠɟɬ 
ɩɨɬɪɟɛɨɜɚɬɶ ɡɚɦɟɧɚ ɩɨɞɡɚɪɹɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɞɪɭɝɨɣ ɬɢɩ ɢɥɢ ɭɫɬɚɧɨɜɤɚ ɧɚ ɟɝɨ 
ɜɵɯɨɞɟ ɫɩɟɰɢɚɥɶɧɵɯ ɮɢɥɶɬɪɨɜ.   
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ɁȺɄɅɘɑȿɇɂȿ 
 
Ɋɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 

Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 49 ɦ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ, ɹɜɥɹɸɳɟɣɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q0,1% = 5007 ɦ3/ɫ., Q0,01% = 
5930 ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟё ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 920 Ɇȼɬ. Ɉɩɪɟɞɟɥёɧ ɭɪɨɜɟɧɶ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥɚ 125,90 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ 
ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ 13,50ɦɥɧ. ɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 6,13 ɦɥɧ. ɤȼɬ∙ɱ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

ɦɚɤɫɢɦɚɥɶɧɵɣ – 38,0 ɦ; 
ɪɚɫɱёɬɧɵɣ – 25,0 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ – 23,2 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1162 ɦ3/ɫ. 
ȼɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-850. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ 8 ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɢɯ ɤɨɥёɫ 
8,5 ɦ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 78,9 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1500/200-76 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 115 Ɇȼɬ. 

Ⱦɚɥɟɟ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɬɪɢ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ, ɱɟɬɵɪɟ ɛɥɨɤɚ) ɄɊɍɗ 500 ɤȼ – ɩɨɥɭɬɨɪɧɚɹ ɰɟɩɨɱɤɚ (ɞɜɟ 
ɫɢɫɬɟɦɵ ɲɢɧ ɫ ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ ɞɜɟ ɰɟɩɢ). ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ 
ɤɚɬɚɥɨɝɚɦ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 400000/500-ɍɏɅ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɌɋɁ-4000/20. 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20-50/12500 ɍ3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɨɫɫɢɣɫɤɨɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ 
ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 
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Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ – 70,0 ɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 229,0 ɦ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 59,7 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 43,5 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 93,4 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 5; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 10 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 142,4 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 20,0 ɦ.   
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,27 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ⱥɧɝɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 8,92 ɥɟɬ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,22 ɪɭɛ/ɤȼɬ∙ɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ –126096,3 ɪɭɛ./ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɧɝɚɪɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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37. ɋɉ 23.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.02-85. – ȼɜɟɞ. 20.05.2011 – Ɇɨɫɤɜɚ: 
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39. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. – 
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40. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
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Ɋɨɫɫɢɢ», 2008 – 58 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɧɝɚɪɚ 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII 
1925 1785 1735 2680 21065 6170 4260 2860 4315 3235 3105 5834 4555 
1926 785 1600 1730 25105 5427 5447 3540 2020 1410 1335 1082 940 
1927 2740 2185 2605 12897 8257 3360 3515 2105 3065 10310 13474 3465 
1928 2420 2005 3050 26425 5800 3575 3800 5945 7820 13140 4407 6550 
1929 1670 2225 2325 7810 9889 3062 2090 3095 2415 5435 5449 2630 
1930 1095 1460 1290 16604 39312 13510 4410 2495 1900 1805 2030 1230 
1931 2140 2875 2535 11360 20500 3280 3020 4765 4400 6100 3155 3510 
1932 3065 3115 2450 24617 13600 7112 4180 2770 3875 7585 5830 3075 
1933 1670 2400 2790 21820 21569 4895 2685 2570 2710 4775 4482 2460 
1934 1170 1345 1345 25842 10097 3939 3090 1775 1870 2390 2249 1545 
1935 3295 3015 3485 14502 7229 2615 1835 1675 3180 2690 3797 5980 
1936 1645 2195 2730 17682 16204 4185 3335 4100 4640 3000 2357 1725 
1937 1300 1785 1380 27524 11234 4825 8295 3800 4880 4775 4914 2750 
1938 1095 1360 1170 11555 7047 2585 4650 1530 950 1770 2500 1320 
1939 1575 1925 1830 9585 11305 2690 950 870 910 1340 1982 1880 
1940 2040 1845 2645 11110 13519 5319 3195 3445 1285 2235 2215 3215 
1941 1190 1605 1850 39305 19080 3557 1760 1935 2455 3690 1917 1420 
1942 1460 1740 2780 19195 8010 2624 1140 870 1580 2605 4522 2200 
1943 1155 1365 1285 21510 11770 2629 1635 1335 930 2160 2504 1365 
1944 1835 1930 1715 12139 12287 4655 1585 1095 1165 2425 6749 5395 
1945 1430 2065 1910 27829 8594 2330 1300 760 920 1670 1747 1400 
1946 1310 1540 1920 11764 9704 2394 1540 1160 1195 2955 3532 2170 
1947 970 1360 1585 10312 5975 2050 875 735 520 665 754 1770 
1948 1070 1865 2200 12110 4369 1405 940 595 755 1300 1854 1385 
1949 2905 2790 4675 9647 15097 4100 2185 1625 1085 1195 2885 2510 
1950 1045 1320 1260 15527 2894 1865 1055 700 710 780 874 855 
1951 1155 1635 2205 15290 15179 9574 5055 3575 1680 1245 1164 1815 
1952 2260 2160 2995 21192 9999 5837 2170 1955 1660 2780 6485 3595 
1953 1655 2010 2170 20660 11494 4805 3105 3705 3925 5975 8214 3875 
1954 1300 1715 1445 16220 18652 2112 1810 1700 1280 2110 2284 2140 
1955 2730 2915 3205 10484 12930 2679 7490 5575 5520 3180 5004 3615 
1956 3770 2960 3975 17099 15407 3567 1705 1105 3315 6055 7764 3995 
1957 5535 3885 6520 21572 10054 3074 2910 1985 2145 2285 5252 5140 
1958 5970 3465 3110 17874 3949 3849 6425 1255 2065 3910 3807 6380 
1959 2005 2060 1440 16574 6512 3264 2620 2185 4370 7485 5214 4445 
1960 2205 2530 4700 16899 14425 5492 3325 2270 1660 1625 4374 1585 
1961 1975 2395 2245 23247 10239 3365 4235 2625 2860 4215 4029 3150 
1962 2975 1485 2830 6582 14130 8009 4970 5980 4965 5120 2730 2315 
1963 2425 4180 9390 19117 10479 3765 3580 3090 2525 2595 2245 1980 
1964 3100 6830 18180 17022 8202 3915 3930 3480 3000 3905 5744 3185 
1965 4080 3805 3325 14432 5697 3600 3010 2980 7315 12260 11352 7285 
1966 3230 3295 3730 18589 12904 8787 6550 4980 3295 3915 3905 3870 
1967 1775 2330 2585 20129 9075 2410 1350 1020 895 1465 2059 2020 
1968 1650 1985 2310 15504 10900 2870 2235 2405 4260 4985 3045 1830 
1969 2235 2970 6490 23552 14084 6414 2980 1890 2015 2825 3180 2285 
1970 1350 1655 1355 21582 13017 3645 1685 1305 1055 1270 2067 1805 
1971 1745 2255 4130 4244 8542 1899 1930 1175 805 1040 2014 3565 
1972 2115 2510 3155 11225 12515 4580 1675 1095 880 3485 5180 2590 
1973 2425 2830 3200 11582 14619 3599 7530 6730 4380 5340 5880 2490 
1974 1775 2230 2095 26704 6520 2362 1010 1140 715 1180 1350 1620 
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ɉɊɂɅɈɀȿɇɂȿȻ 
 

ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ 

Qɛɵɬ 
ɉɨɬɟɪɢ 

Qɩɨɥ.ɛɵɬ Qɧɛ Qɜɯɤ Qɜɨɞɨɯɪ Qɯ.ɫɛɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧɟɱɧ 
ȼȻ ɇȻ 

H ɝɷɫ N ɝɷɫ, Ɇȼɬ 
Ɏ ɢɫɩ ɥёɞ Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

XI 618 
1 

0 0 617 1418 1 000 800 0 1417 28,07 2,1 25,99 138,0 136,7 137,4 100,1 36,9 465,3 

XII 581 
1 

0 -2 582 1965 1 000 1382 0 1964 26,0 3,6 22,40 136,7 134,4 135,6 100,8 34,3 600,1 

I 573 
1 

0 -5 577 2140 1 000 1562 0 2139 22,4 4,1 18,34 134,4 131,5 132,9 101,0 31,5 600,1 

II 495 
1 

0 -3 497 1805 1 000 1306,5 0 1804 18,3 3,4 14,94 131,5 128,5 130,0 100,6 29,0 465,3 

III 447 
1 

0 -2 448 1001 1 000 552 0 1000 14,9 1,4 13,50 128,5 127,0 127,8 99,3 28,1 250,1 

IV 707 
1 

0 0 706 1101 1 100 394 0 1100 13,5 1,0 12,48 127,0 125,9 126,5 99,5 26,6 260,2 

V 5293 
1 

0 12 5280 4781 1 200 -2000 1500 3280 12,5 -5,2 17,68 125,9 131,0 128,4 103,1 25,0 728,7 

VI 7043 
1 

10 0 7032 9033 1 300 -1000 3000 3032 17,7 -2,6 20,28 131,0 132,9 132,0 101,8 29,8 803,7 

VII 3718 
1 

10 0 3707 2408 1 400 -1300 0 2407 20,3 -3,4 23,66 132,9 135,2 134,1 101,3 32,4 694,2 

VIII 2921 
1 

10 0 2910 2311 1 400 -600 0 2310 23,7 -1,6 25,2 135,2 136,2 135,7 101,2 34,1 701,6 

IX 3646 
1 

10 0 3635 3266 1 400 -370 0 3265 25,2 -1,0 26,2 136,2 136,8 136,5 101,9 34,2 993,5 

X 1881 
1 

10 0 1870 1141 1 000 -730 0 1140 26,2 -1,9 28,08 136,8 138,0 137,4 99,6 37,5 380,0 
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ɨɤɨɧɱɚɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ ȼɵɪɚɛɨɬɤɚ 

Qɛɵɬ 
ɉɨɬɟɪɢ 

Qɩɨɥ.ɛɵɬ Qɧɛ Qɜɯɤ Qɜɨɞɨɯɪ Qɯ.ɫɛɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧɟɱɧ 
ȼȻ ɇȻ 

H ɝɷɫ N ɝɷɫ, Ɇȼɬ ɗ, ɦɥɧ.ɤȼɬ*ɱ 
Ɏ ɢɫɩ ɥёɞ Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

XI 920 
1 

0 0 919 1408 1 000 488 0 1407 28,1 1,3 26,8 138,0 137,2 137,6 100,1 37,2 465,4 335 

XII 755 
1 

0 -2 756 1923 1 000 1165,3 0 1922 26,80 3,0 23,77 137,2 135,3 136,3 100,8 35,1 600,1 446 

I 667 
1 

0 -5 671 2060 1 000 1388,5 0 2059 23,8 3,6 20,16 135,3 132,9 134,1 100,9 32,7 600,1 432 

II 527 
1 

0 -3 529 1699 1 000 1169 0 1698 20,2 3,0 17,12 132,9 130,5 131,7 100,5 30,8 465,3 346 

III 532 
1 

0 -2 533 1564 1 000 1030 0 1563 17,1 2,7 14,44 130,5 128,0 129,3 100,3 28,6 397,5 296 

IV 1057 
1 

0 0 1056 1827 1 100 770 0 1826 14,4 2,0 12,44 128,0 125,9 126,9 100,7 25,9 420,6 293 

V 6340 
1 

0 12 6327 5938 1 200 -1890 1500 4437 12,4 -4,9 17,36 125,9 130,7 128,3 104,0 23,9 942,3 701 

VI 7420 
1 

10 0 7409 9410 1 300 -1000 3000 3409 17,4 -2,6 19,96 130,7 132,7 131,7 100,2 31,1 945,0 680 

VII 5480 
1 

10 0 5469 4170 1 400 -1300 
 

4169 20,0 -3,4 23,34 132,7 135,0 133,9 102,6 30,9 1145,2 852 

VIII 3870 
1 

10 0 3859 3260 1 400 -600 
 

3259 23,3 -1,6 24,90 135,0 136,0 135,5 101,9 33,2 962,0 693 

IX 3700 
1 

10 0 3689 3120 1 400 -570 
 

3119 24,9 -1,5 26,4 136,0 137,0 136,5 101,8 34,3 950,9 707 

X 2185 
1 

10 0 2174 1495 1 000 -680 
 

1494 26,4 -1,8 28,1 137,0 138,0 137,5 100,2 36,9 490,7 353 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ40ɚ-ȼ 

(D=8,0 ɦ – ɫɢɧɢɦ ɰɜɟɬɨɦ, D=8,5 ɦ – ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ) 
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Ɋɢɫɭɧɨɤ ȼ.2 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ ɪɟɤɢ Ⱥɧɝɚɪɚ 
 

 

Ɋɢɫɭɧɨɤ Ƚ.1 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ ɪɟɤɢ Ⱥɧɝɚɪɚ 
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ɉɊɂɅɈɀȿɇɂȿȾ 
 

Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ Ⱥɧɝɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 – Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ Ⱥɧɝɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
Ɍɚɛɥɢɰɚ ȿ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 
Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ 

Ͳ,ʹ ∙  ʜ 0,89 Ⱥܫ

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,67 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,23 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,68 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ ܷ𝐶ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ ܷ𝐶ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,31 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,76 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,89 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,77 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,90 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷʹͻ ∙  ʜʝʛ 6,84 Ⱥܫ

ȾɁ <ܼ 

1 
ɫɬɭɩɟɧɶ ܼூ 0,16 1,39 Ɉɦ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,42 5,5 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 1,33 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 1,37 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͶ ∙  ʜʝʛ.ʟ 2,66 Ⱥܫ
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ɨɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȿ 
 
Ɍɚɛɥɢɰɚ ȿ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ⱦɟɣɫɬɜɢɟ/Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
50

0 
ɢ 

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.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> + + + + - - - 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 - - - + + + + ܩ∆ܫ

ɁɁȽ 
ܷ଴ 

 - - - - + + + ݐ ଷ + + + - - - - ܷ଴ݐ + - - - - - - ଵݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + + - - - - - 

2 ɫɬɭɩɟɧɶݐଶ + + - - - - - 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ - - - - - - + 

ɂɈ + + - - - - - 

ɈɌɋ I 
 - - - - - + + ଶݐ - - + - - - - ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

ɈɌɋ 
 - - - - - + + ଶݐ - - + - - - - ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

 - - - - + + + ଶݐ - - + - - - - ଵݐ

2 
ɫɬɭɩɟɧɶ 

 - - - - - + + ଶݐ - - + - - - - ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

Ɉɬɫɟɱɤɚ + + - - - - - 
 






