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ȺɇɇɈɌȺɐɂə 
 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: ɋɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɋɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɢ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ 
Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 78 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 24 ɪɢɫɭɧɤɚ, 11 
ɬɚɛɥɢɰ ɢ 12 ɮɨɪɦɭɥ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 11 
ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ ɩɪɨɬɟɱɤɢ 
ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɢ ɩɪɨɰɟɫɫ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɧɵ 
Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɥ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɪɨɬɟɱɟɤ 
ɢ ɡɚɳɢɬɵ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɨɬ ɧɚɥɟɞɢ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ: ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɟ. 
ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɧɚɩɪɚɜɥɟɧɢɸ, ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɡɧɚɱɢɦɨɫɬɶ, ɫɬɚɜɹɬɫɹ ɰɟɥɢ ɢ ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɨɩɢɫɚɧɢɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ 
ɨɛɥɟɞɟɧɟɧɢɟɦ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɨɩɢɫɚɧɢɸ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɟɤɬɨɜ ɞɥɹ ɛɨɪɶɛɵ ɫ 
ɨɛɥɟɞɟɧɟɧɢɟɦ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɵɯ ɩɥɨɬɢɧ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɢɜɨɞɢɬɫɹ ɨɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 
ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɟɞɥɨɠɟɧ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɡɚɬɜɨɪɚ Ȼɭɪɟɣɫɤɨɣ 

Ƚɗɋ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɢ ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɩɪɨɬɟɱɟɤ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɩɪɨɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɥɨɠɟɧɧɨɣ 
ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɩɨɞɜɟɞɟɧɵ ɢɬɨɝɢ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ. 
 Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɡɚɬɜɨɪ, ɩɥɨɫɤɢɣ, ɛɨɪɶɛɚ, ɨɛɥɟɞɟɧɟɧɢɟ, ɨɛɨɝɪɟɜ, 
ɭɩɥɨɬɧɟɧɢɹ, ɡɚɳɢɬɚ, ɩɪɨɬɟɱɤɢ, ɤɨɥɥɟɤɬɨɪ, ɤɚɛɟɥɶ, ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ, ɩɚɡ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ. ȼ Ɋɨɫɫɢɢ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɪɚɣɨɧɚɯ ɫ ɫɭɪɨɜɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɩɨɷɬɨɦɭ 
ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɨɩɪɨɫ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

Ɉɩɚɫɧɨɫɬɶ ɨɛɥɟɞɟɧɟɧɢɹ ɧɟɫɟɬ ɜ ɫɟɛɟ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɚɡɚ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɡɚɬɜɨɪɨɦ. 

ɐɟɥɶ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɟɞɥɨɠɢɬɶ ɜɚɪɢɚɧɬ 
ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɫɢɫɬɟɦɭ 
ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɧɚ ɩɪɢɦɟɪɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 
 Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. 

2. ɉɪɢɜɟɞɟɧ ɨɛɡɨɪ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɟɤɬɨɜ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɧɚ 
Ƚɗɋ.  

3. ɂɡɭɱɟɧɵ ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ɢ ɤɥɢɦɚɬ ɜ ɪɚɣɨɧɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 
Ɋɚɫɫɦɨɬɪɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

4. ɉɪɟɞɥɨɠɟɧ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɫɢɫɬɟɦɭ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 

5. ɉɪɢɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ 
ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɫɢɫɬɟɦɭ ɩɟɪɟɯɜɚɬɚ 
ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ ɩɪɨɰɟɫɫ 
ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɥɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ 
ɡɚɬɜɨɪɨɜ ɢ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ: ɩɪɟɞɥɨɠɟɧɚ ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɢ ɫɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɢɦɟɟɬ ɨɛɡɨɪɧɵɣ ɯɚɪɚɤɬɟɪ. 
Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ, ɬɚɤɢɟ ɤɚɤ: 

1. Ɇɟɯɚɧɢɱɟɫɤɢɣ. 
2. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ. 
3. Ɍɟɩɥɨɜɨɣ. 
ɉɪɢɜɟɞɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɨɩɢɫɚɧɚ ɫɭɬɶ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ. ɉɨɞɪɨɛɧɨ 

ɩɪɨɪɚɛɨɬɚɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. 
ȼɬɨɪɚɹ ɝɥɚɜɚ ɢɦɟɟɬ ɨɛɡɨɪɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ. ɉɪɢɜɟɞɟɧɵ 

ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɩɪɨɟɤɬɵ ɡɚɳɢɬɵ ɡɚɬɜɨɪɨɜ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Ƚɗɋ ɫ ɨɩɢɫɚɧɢɟɦ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ.  
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Ɍɪɟɬɶɹ ɝɥɚɜɚ ɧɨɫɢɬ ɨɛɡɨɪɧɵɣ ɯɚɪɚɤɬɟɪ. Ɋɚɫɫɦɨɬɪɟɧɵ ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
ɢ ɤɥɢɦɚɬ ɜ ɪɚɣɨɧɟ, ɜɨɞɧɵɣ ɪɟɠɢɦ, ɧɚɡɧɚɱɟɧɢɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɫɥɢɜɚ, 
ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ɧɨɫɢɬ ɩɪɢɤɥɚɞɧɨɣ ɯɚɪɚɤɬɟɪ. ɉɨɤɚɡɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ, ɫɞɟɥɚɧ 
ɚɧɚɥɢɡ ɩɪɨɛɥɟɦɵ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɬɟɱɟɤ. ɉɪɢɜɟɞɟɧɨ 
ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɯɟɦɵ ɨɛɨɝɪɟɜɚ ɢ ɫɛɨɪɚ 
ɩɪɨɬɟɱɟɤ. 

ȼɵɩɨɥɧɟɧ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ 
ɨɛɨɝɪɟɜɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ. ɉɟɪɟɱɢɫɥɟɧɵ ɦɟɪɵ 
ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ 
ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ. ɉɪɟɞɥɨɠɟɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɟ ɡɚɬɜɨɪɚ ɧɚ 
ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɪɟɡɢɧɨɜɨɝɨ ɮɚɪɬɭɤɚ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

Ɂɚɤɥɸɱɟɧɢɟ ɧɨɫɢɬ ɨɛɨɛɳɚɸɳɢɣ ɯɚɪɚɤɬɟɪ. ɉɨɞɜɟɞɟɧɵ ɢɬɨɝɢ ɨ ɪɚɛɨɬɟ, 
ɩɪɨɞɟɥɚɧɧɨɣ ɜ ɧɚɫɬɨɹɳɟɣ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ. 
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ABSTRACT 
 

Relevance. In Russia, a large number of hydraulic structures are located in areas 
with severe climatic conditions, so the issue of combating icing of mechanical 
equipment during the operation of culverts in the autumn and winter is an urgent issue. 

The risk of icing carries with it the possibility of failure to maneuver the shutter. 
The purpose of this work is to propose a variant of an icing protection system 

for the gates of a spillway dam and a system for intercepting water leaks through seals 
using the example of the Bureyskaya HPP. 

To achieve this goal, the following tasks were set and solved: 
1. The existing means of protection against icing of metal structures are 

analyzed. 
2. A review of the developed projects from the icing of gates at hydroelectric 

power stations is given. 
3. The natural conditions and climate in the area of the Bureyskaya HPP were 

studied. The design of the gates of the spillway dam of the Bureyskaya HPP is 
considered. 

4. A variant of a system for protection against icing of the gates of a spillway 
dam and a system for intercepting water leaks through seals is proposed. 

5. The technical and economic calculation of the proposed system of protection 
against icing of the gates of the overflow dam and the system for intercepting water 
leaks through seals is given. 

The object of research when writing the work was the process of icing the gates 
of the spillway dam of the Bureyskaya hydroelectric station. 

The subject of the study was a device for combating icing of gates and 
intercepting leaks through the seals of the Bureyskaya HPP. 

Scientific novelty: a shutter protection system for a spillway dam of the 
Bureyskaya HPP and a system for intercepting leaks through seals are proposed. 

The first chapter of the master's thesis has a review character. 
Possible methods of dealing with icing, such as: 
1. Mechanical. 
2. Physicochemical. 
3. Thermal. 
The classification is given and the essence of each method is described. The 

advantages and disadvantages are worked out in detail. 
The second chapter has a review and practical character. The developed 

projects for the protection of gates from icing of currently operating hydroelectric 
power stations are described with a description of the principle of operation. 

The third chapter is an overview. The natural conditions and climate in the 
area, the water regime, the purpose and characteristics of the spillway, the design of 
the gates of the spillway dam of the Bureyskaya HPP are considered. 

The fourth chapter is applied in nature. The relevance of developing a system 
of protection against icing of hydromechanical equipment of a spillway dam of a 
hydraulic structure of the Bureyskaya HPP is shown, an analysis of the problem of 



6 
 

icing of gates and leakage is made. A detailed description and principle of operation of 
the proposed heating and leakage collection scheme are provided. 

A thermal calculation has been performed to determine the required heating 
power. A shutter heating circuit has been developed. The precautions for operation, 
maintenance and repair of the heating system are listed. The reconstruction of the 
intersection seal of the gates of the spillway dam by installing on the pressure side of 
the shutter on the upper section of the rubber apron is proposed. 

In the fifth chapter, the feasibility study of the proposed heating system for the 
gates of the overflow dam of the Bureyskaya HPP is made. 

The conclusion is general. The results of the work done in this master's thesis 
are summed up.
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ȼȼȿȾȿɇɂȿ 
 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɥɸɛɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɡɚɬɜɨɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɨɩɭɫɤ 
ɜɨɞɵ ɱɟɪɟɡ ɟɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɬ ɧɚɞɟɠɧɨɫɬɢ ɡɚɬɜɨɪɨɜ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɫɟɣ ɫɬɚɧɰɢɢ, ɩɨɷɬɨɦɭ ɷɬɢɦ ɭɫɬɪɨɣɫɬɜɚɦ ɭɞɟɥɹɟɬɫɹ 
ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. 

ȼ Ɋɨɫɫɢɢ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɪɚɫɩɨɥɨɠɟɧɨ ɜ 
ɪɚɣɨɧɚɯ ɫ ɫɭɪɨɜɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɩɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 
ɜɨɩɪɨɫ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

Ɂɚɬɜɨɪɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɧɟ ɢɦɟɸɬ ɫɢɫɬɟɦ 
ɨɛɨɝɪɟɜɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɩɚɡɨɜ ɡɚɬɜɨɪɚ, ɨɩɨɪɧɨ-ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ, 
ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ, ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɩɥɨɬɧɟɧɢɣ). ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ ɜ ɩɟɪɢɨɞ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɨɢɫɯɨɞɢɬ ɧɚɦɨɪɚɠɢɜɚɧɢɟ ɥɶɞɚ ɧɚ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɡɚɬɜɨɪɚ ɢ ɧɚ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɚɯ ɜɨɞɨɫɛɪɨɫɧɨɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

ɍɤɚɡɚɧɧɭɸ ɩɪɨɛɥɟɦɭ ɦɨɠɧɨ ɪɟɲɢɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɡɚɬɜɨɪɨɜ ɩɭɬɟɦ ɨɫɧɚɳɟɧɢɹ ɢɯ ɫɢɫɬɟɦɨɣ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɢ ɫɢɫɬɟɦɨɣ ɩɟɪɟɯɜɚɬɚ 
ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 
 ɐɟɥɶ: ɩɪɟɞɥɨɠɢɬɶ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɫɢɫɬɟɦɭ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɧɚ 
ɩɪɢɦɟɪɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 
 Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

1) ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. 

2) ɉɪɢɜɟɞɟɧ ɨɛɡɨɪ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɟɤɬɨɜ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɧɚ 
Ƚɗɋ.  

3) ɂɡɭɱɟɧɵ ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ɢ ɤɥɢɦɚɬ ɜ ɪɚɣɨɧɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 
Ɋɚɫɫɦɨɬɪɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

4) ɉɪɟɞɥɨɠɟɧ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɫɢɫɬɟɦɭ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 

5) ɉɪɢɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ 
ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɫɢɫɬɟɦɭ ɩɟɪɟɯɜɚɬɚ 
ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 
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1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ. Ɉɛɡɨɪ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɧɚɥɟɞɶɸ 
 

Ⱥɝɪɟɫɫɢɜɧɨɟ ɞɟɣɫɬɜɢɟ ɥɶɞɚ ɧɚ ɬɟɯɧɨɝɟɧɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɨɛɴɟɤɬɚɯ 
ɹɜɥɹɟɬɫɹ ɫɟɪɶɟɡɧɨɣ ɩɪɨɛɥɟɦɨɣ ɜɨ ɜɫɟɦ ɦɢɪɟ. Ɂɚɞɚɱɢ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ 
ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɚɤɬɭɚɥɶɧɵ ɞɥɹ ɦɧɨɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ʌɟɞ ɜ 
ɫɢɥɭ ɫɜɨɢɯ ɮɢɡɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɪɭɲɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɭɯɭɞɲɟɧɢɸ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɤɚɱɟɫɬɜɚ ɢ, ɜ 
ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɜɥɢɹɟɬ ɧɚ ɢɯ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɦɟɪɡɚɧɢɟ ɜɟɞɟɬ ɤ 
ɤɚɬɚɫɬɪɨɮɚɦ ɜ ɚɜɢɚɰɢɢ, ɥɨɦɚɟɬ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɩɪɟɩɹɬɫɬɜɭɟɬ ɪɚɛɨɬɟ 
ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɡɚɬɜɨɪɨɜ [1]. 

 Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɬɜɨɪɨɜ ɜ ɩɟɪɢɨɞ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɪɢɫɤɢ ɧɚɪɭɲɟɧɢɹ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɡɚɬɜɨɪɚ ɢɡ-ɡɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɫɟɜɨɡɦɨɠɧɵɯ ɥɟɞɨɜɵɯ 
ɡɚɬɪɭɞɧɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ: 

- ɨɛɦɟɪɡɚɧɢɟ ɨɩɨɪɧɨ-ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ; 
- ɨɛɦɟɪɡɚɧɢɟ ɭɩɥɨɬɧɟɧɢɣ ɧɚ ɭɱɚɫɬɤɚɯ ɩɪɢɦɵɤɚɧɢɹ ɡɚɬɜɨɪɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɨɨɪɭɠɟɧɢɹ; 
- ɨɛɦɟɪɡɚɧɢɟ ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ; 
- ɩɪɢɦɟɪɡɚɧɢɟ ɡɚɬɜɨɪɨɜ ɤ ɢɯ ɩɨɪɨɝɚɦ; 
- ɧɚɦɟɪɡɚɧɢɟ ɥɶɞɚ ɧɚ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɛɵɤɨɜ ɢ ɭɫɬɨɟɜ. 
Ɉɩɚɫɧɨɫɬɶ ɨɛɥɟɞɟɧɟɧɢɹ ɧɟɫɟɬ ɜ ɫɟɛɟ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɚɡɚ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 

ɡɚɬɜɨɪɨɦ, ɱɬɨ ɩɪɨɬɢɜɨɪɟɱɢɬ ɬɪɟɛɨɜɚɧɢɹɦ ɋɌɈ 70238424.27.140.017-2010 [2], ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɡɚɬɜɨɪɵ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɰɟɥɨɦ ɢ ɟɟ ɨɬɞɟɥɶɧɵɯ 
ɭɡɥɨɜ; 

- ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɡɚɬɜɨɪɚ ɢ ɦɟɫɬ ɫɨɩɪɹɠɟɧɢɣ ɟɝɨ ɫ ɱɚɫɬɹɦɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɦɟɫɬ ɫɨɩɪɹɠɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɡɚɬɜɨɪɚ; 

- ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɛɨɞɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɜ ɫɬɨɹɱɟɣ ɢɥɢ ɬɟɤɭɳɟɣ 
ɜɨɞɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɡɚɬɜɨɪɚ; 

- ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɩɭɫɤɚ ɜɨɞɵ (ɩɪɢ ɟɟ ɡɚɛɨɪɟ ɢɥɢ 
ɫɛɪɨɫɟ) ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɨɬɤɪɵɬɢɹɯ ɨɬɜɟɪɫɬɢɣ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 
ɡɚɬɜɨɪɚ (ɞɥɹ ɨɫɧɨɜɧɵɯ ɪɟɝɭɥɢɪɭɸɳɢɯ ɡɚɬɜɨɪɨɜ). 

ȼɫɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ (ɋɁɈ) ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ 
ɝɪɭɩɩɵ: ɚɤɬɢɜɧɵɟ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɨɛɥɟɞɟɧɟɧɢɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɭɞɚɥɹɸɳɢɟ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɥɟɞ, ɢ ɩɚɫɫɢɜɧɵɟ - ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɟ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɨɩɨɜɟɳɟɧɢɟ ɨɛ ɨɛɥɟɞɟɧɟɧɢɢ, ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɜɜɟɞɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɜ ɪɚɣɨɧɚɯ, 
ɩɨɞɜɟɪɠɟɧɧɵɯ ɨɛɥɟɞɟɧɟɧɢɸ [3]. 

Ⱥɤɬɢɜɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɟ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɬɟɩɥɨɜɵɟ. 
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Ɍɚɛɥɢɰɚ 1.1 - Ⱥɤɬɢɜɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ 
Ɇɟɯɚɧɢɱɟɫɤɢɟ ɋɁɈ - Ɉɤɨɥɤɚ ɥɶɞɚ 

- ɗɥɟɤɬɪɨɢɦɩɭɥɶɫɧɚɹ ɩɪɨɬɢɜɨɨɛɥɟɞɟɧɢɬɟɥɶɧɚɹ 
ɫɢɫɬɟɦɚ (ɗɂɉɈɋ) ɢ ɭɩɪɭɝɢɟ ɨɛɨɥɨɱɤɢ 
- ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ ɋɁɈ 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ 
ɋɁɈ 

- ɀɢɞɤɨɫɬɧɵɟ ɋɁɈ 
- ȼɚɡɟɥɢɧɵ 
- ɇɢɡɤɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 
- Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɋɁɈ 

Ɍɟɩɥɨɜɵɟ ɋɁɈ • - Ɉɛɨɝɪɟɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 
• - Ɍɟɩɥɨɜɚɹ ɡɚɜɟɫɚ ɢ ɤɚɥɨɪɢɮɟɪɧɵɣ ɨɛɨɝɪɟɜ 
• - ɂɧɞɭɤɰɢɨɧɧɵɣ ɨɛɨɝɪɟɜ 
• - Ɉɛɨɝɪɟɜ ɢɧɮɪɚɤɪɚɫɧɵɦ ɢɡɥɭɱɟɧɢɟɦ  
• - Ɉɛɨɝɪɟɜ Ɍɗɇɚɦɢ 
• - ɒɢɧɧɵɣ ɨɛɨɝɪɟɜ 
• - ɗɥɟɤɬɪɨɨɛɨɝɪɟɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ: 
- Ɉɛɨɝɪɟɜ ɤɚɛɟɥɟɦ ɢ ɥɟɧɬɨɱɧɵɦɢ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 
-Ɉɛɨɝɪɟɜ ɧɚɝɪɟɜɚɬɟɥɹɦɢ ɧɚ ɨɫɧɨɜɟ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɪɟɡɢɫɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɄɊɆ) 

 
 ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɋɁɈ ɧɟɩɪɢɦɟɧɢɦɵ ɤ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦɭ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɩɨ ɩɪɢɱɢɧɟ ɜɨɡɦɨɠɧɨɝɨ ɧɚɪɭɲɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɡɚɳɢɳɚɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ - ɢɡ-ɡɚ ɧɢɡɤɨɝɨ ɄɉȾ ɢ ɧɟɩɪɨɱɧɨɫɬɢ ɤɨɧɬɚɤɬɚ 
ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɚɬɜɨɪɚ. ɉɪɢɦɟɧɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɬɟɩɥɨɜɵɟ ɋɁɈ. 

 
1.1 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɋɁɈ 
 
Ɇɟɯɚɧɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɭɱɧɭɸ ɨɱɢɫɬɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ 

(ɭɞɚɥɟɧɢɟ ɥɶɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɨɦɚ ɢɥɢ ɫɤɪɟɛɤɨɜ, ɤɨɬɨɪɵɟ 
ɩɨɜɪɟɠɞɚɸɬ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɬɚɥɥɚ). Ɉɤɨɥɤɚ ɥɶɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɦɟɯɚɧɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɭɠɟ ɨɛɪɚɡɨɜɚɜɲɭɸɫɹ ɥɟɞɨɜɭɸ ɦɚɫɫɭ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɬɜɨɪɚ. 

ɋɬɨɥɶ ɠɟ ɧɟɫɨɜɟɪɲɟɧɟɧ ɢ ɦɟɬɨɞ "ɪɚɫɫɬɪɟɥɚ" ɥɟɞɹɧɵɯ ɦɚɫɫ ɢɡ 
ɛɪɚɧɞɫɩɨɣɬɨɜ ɫɢɥɶɧɨɣ ɫɬɪɭɟɣ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 50…100 ɚɬɦɨɫɮɟɪ. 
Ɇɟɯɚɧɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɫɚɦɵɣ ɞɟɲɟɜɵɣ ɫɩɨɫɨɛ, ɨɞɧɚɤɨ, ɬɪɭɞɨɟɦɤɢɣ ɢ 
ɞɥɢɬɟɥɶɧɵɣ [1]. 

Ɋɚɛɨɬɚ ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɣ ɩɪɨɬɢɜɨɨɛɥɟɞɟɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ (ɗɂɉɈɋ) 
ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɧɰɢɩɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɥɧɨɜɨɣ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 
ɥɟɞɹɧɭɸ ɦɚɫɫɭ, ɪɚɡɪɭɲɚɹ ɟё ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ «ɩɚɤɟɬɚ» ɢɦɩɭɥɶɫɨɜ ɩɨ 
ɡɚɳɢɳɚɟɦɨɣ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɨɛɲɢɜɤɟ [4]. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɩɪɨɬɢɜɨɨɛɥɟɞɟɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɫɥɟɞɭɸɳɢɣ: ɧɚ ɡɚɳɢɳɚɟɦɨɣ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɨɛɲɢɜɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɩɪɨɬɟɤɬɨɪ ɢɡ ɷɥɚɫɬɨɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɧɭɬɪɢ ɩɪɨɬɟɤɬɨɪ ɢɦɟɟɬ ɪɹɞ ɤɚɦɟɪ, ɤ 
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ɤɨɬɨɪɵɦ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɩɨɞɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ. ɉɨɨɱɟɪɟɞɧɨ 
ɧɚɞɭɜɚɹɫɶ, ɤɚɦɟɪɵ ɩɪɨɬɟɤɬɨɪɚ ɪɚɡɥɚɦɵɜɚɸɬ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɧɚ ɡɚɳɢɳɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɞ. 

 
1.2 Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɋɁɈ 
 
Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɥɢɜ ɡɚɳɢɳɚɟɦɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɩɟɰɢɚɥɶɧɨɣ ɠɢɞɤɨɫɬɶɸ ɢɥɢ ɢɧɵɦɢ ɩɨɤɪɵɬɢɹɦɢ (ɧɚɩɪɢɦɟɪ, 
ɜɚɡɟɥɢɧ). 

ɇɢɡɤɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɦɟɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɭɸ 
ɫɜɨɛɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɧɭɸ ɷɧɟɪɝɢɸ; ɨɛɵɱɧɨ ɷɬɨ ɦɚɬɟɪɢɚɥɵ, ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɢɥɚɦɢ ȼɚɧ-ɞɟɪ-
ȼɚɚɥɶɫɚ (ɧɚɩɪɢɦɟɪ, ɩɚɪɚɮɢɧ) [5]. 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɥɢɛɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 
ɯɢɦɢɤɚɬɨɜ, ɜɵɡɵɜɚɟɬ ɤɨɪɪɨɡɢɸ ɢ ɧɟ ɩɪɢɦɟɧɢɦ ɧɚ ɤɪɭɬɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɹɯ (ɧɚɧɟɫɟɧɢɟ ɫɨɥɟɣ), ɥɢɛɨ ɧɟ ɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɫɧɢɠɟɧɢɹ ɫɢɥ 
ɫɰɟɩɥɟɧɢɹ ɥɶɞɚ ɫ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɟɣ (ɝɢɞɪɨɮɨɛɧɵɟ ɩɥɟɧɤɢ, ɧɟ ɫɱɢɬɚɹ 
ɮɬɨɪɨɩɥɚɫɬɨɜɵɯ, ɤɨɬɨɪɵɟ ɨɱɟɧɶ ɞɨɪɨɝɢ). 

Ɂɚɫɥɭɠɢɜɚɟɬ ɜɧɢɦɚɧɢɟ ɯɢɦɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɧɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɦ ɝɢɞɪɨɭɡɥɟ ɞɥɹ ɨɝɪɚɠɞɚɸɳɢɯ ɜɨɞɨɛɨɣɧɵɣ 
ɤɨɥɨɞɟɰ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɨɣ ɫɨɥɢ – ɛɢɲɨɮɢɬɚ. 

Ȼɢɲɨɮɢɬ (MgCl26H2O) ɝɥɭɛɨɤɨ ɢɡɭɱɟɧ ɪɹɞɨɦ ɢɧɫɬɢɬɭɬɨɜ, ɤɚɤ ɆȺȾɂ, 
ȼɇɂɂɌɆȺɒ, Ƚɢɩɪɨɞɨɪɇɂɂ ɧɚ ɩɪɟɞɦɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɛɨɪɶɛɵ ɫ 
ɨɛɥɟɞɟɧɟɧɢɟɦ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɬɟɯɧɢɤɭ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɂɫɫɥɟɞɨɜɚɧɢɹ 
ɩɨɞɬɜɟɪɞɢɥɢ, ɱɬɨ ɨɧ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɦɟɧɟɟ ɩɨɞɜɟɪɝɚɟɬ ɦɟɬɚɥɥ ɤɨɪɪɨɡɢɢ, 
ɱɟɦ ɯɥɨɪɢɞ ɤɚɥɶɰɢɹ ɢ ɯɥɨɪɢɞ ɧɚɬɪɢɹ. Ȼɢɲɨɮɢɬ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɥɶɞɚ 
ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɱɟɦ ɨɫɬɚɥɶɧɵɟ ɚɧɬɢɨɛɥɟɞɟɧɢɬɟɥɢ (ɞɨ –35 0ɋ) ɢ 
ɞɟɣɫɬɜɭɟɬ ɛɵɫɬɪɨ – ɡɚ 15 ɦɢɧɭɬ ɨɧ ɪɚɫɬɚɩɥɢɜɚɟɬ ɜɞɜɨɟ ɛɨɥɶɲɟ ɥɶɞɚ, ɱɟɦ ɯɥɨɪɢɞ 
ɧɚɬɪɢɹ. ɇɨ ɝɥɚɜɧɨɟ, ɱɬɨ ɛɢɲɨɮɢɬ, ɩɨ ɞɚɧɧɵɦ ɇɂɂ ɝɢɞɪɨɬɟɯɧɢɤɢ ɢ ɦɟɥɢɨɪɚɰɢɢ 
ɢɦ. Ⱥ. ɇ. Ʉɨɫɬɹɤɨɜɚ, ɷɤɨɥɨɝɢɱɟɧ ɢ ɛɟɡɨɩɚɫɟɧ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɢ ɨɞɢɧ ɢɡ 
ɫɨɜɪɟɦɟɧɧɵɯ ɚɧɬɢɨɛɥɟɞɟɧɢɬɟɥɟɣ ɧɟ ɢɦɟɟɬ ɬɚɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ [1]. 

 
1.3 Ɍɟɩɥɨɜɵɟ ɋɁɈ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɛɨɪɶɛɵ ɫ 

ɨɛɦɟɪɡɚɧɢɟɦ ɡɚɬɜɨɪɨɜ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, 
ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɫɜɨɛɨɞɧɨ ɦɚɧɟɜɪɢɪɨɜɚɬɶ ɡɚɬɜɨɪɨɦ ɢ ɢɫɤɥɸɱɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ 
ɥɶɞɚ ɧɚ ɨɛɲɢɜɤɟ ɫɟɝɦɟɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɟɪɢɨɞ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɢ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪ ɞɨɥɠɟɧ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ 
ɨɫɧɚɳɚɬɶɫɹ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɣ ɨɛɲɢɜɤɨɣ ɫ ɛɟɡɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɨɧɬɚɠɚ ɧɚɝɪɟɜɚɬɟɥɟɣ ɨɛɨɝɪɟɜ ɫɟɝɦɟɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɦɨɠɧɨ 
ɨɫɭɳɟɫɬɜɢɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

- ɧɚɝɪɟɜɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɛɥɢɰɨɜɤɢ ɡɚɬɜɨɪɚ (ɋɩɨɫɨɛ 1); 
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- ɧɚɝɪɟɜɨɦ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɩɨɥɨɫɬɢ ɡɚɬɜɨɪɚ (ɋɩɨɫɨɛ 2). 
ɋɩɨɫɨɛ ɨɛɨɝɪɟɜɚ 1 ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ, ɬɚɤ ɤɚɤ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɝɪɟɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɛɥɢɰɨɜɤɢ ɛɟɡɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ 
ɡɚɬɜɨɪɚ. ɉɪɢ ɞɚɧɧɨɦ ɫɩɨɫɨɛɟ ɨɛɨɝɪɟɜɚ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɩɪɢ ɟё ɜɵɪɚɛɚɬɵɜɚɧɢɢ 
ɧɚɝɪɟɜɚɬɟɥɟɦ ɫɪɚɡɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞɚёɬɫɹ ɤ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ 
ɨɛɥɢɰɨɜɤɢ ɢ ɜɵɡɵɜɚɟɬ ɟё ɧɚɝɪɟɜ. Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ 
ɜ ɦɟɬɚɥɥɟ ɨɛɥɢɰɨɜɤɢ. ɉɪɢ ɞɚɧɧɨɦ ɫɩɨɫɨɛɟ ɨɛɨɝɪɟɜɚ ɜɚɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɩɥɨɬɧɨɟ 
ɩɪɢɥɟɝɚɧɢɟ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ (ɧɚɝɪɟɜɚɬɟɥɹ) ɤ ɨɛɨɝɪɟɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ. ɉɥɨɯɨɟ ɩɪɢɥɟɝɚɧɢɟ ɧɚɝɪɟɜɚɬɟɥɹ ɜ ɨɛɲɢɜɤɟ ɡɚɬɪɭɞɧɹɟɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɭ ɢ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɨɝɪɟɜɚ. 

ɋɩɨɫɨɛ ɨɛɨɝɪɟɜɚ 2 ɹɜɥɹɟɬɫɹ ɦɟɧɟɟ ɷɮɮɟɤɬɢɜɧɵɦ. ȼ ɧёɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚɝɪɟɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɦɟɠɞɭ ɨɛɥɢɰɨɜɤɨɣ ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ ɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɨɛɲɢɜɤɨɣ ɛɟɡɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɟɩɥɨɜɚɹ 
ɷɧɟɪɝɢɹ, ɜɵɞɟɥɹɟɦɚɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ, ɩɟɪɟɞɚёɬɫɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ, ɚ ɬɟɩɥɨɜɚɹ 
ɫɪɟɞɚ ɩɟɪɟɞɚёɬ ɟё ɨɤɪɭɠɚɸɳɢɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɦ ɡɚɬɜɨɪɚ. 

Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ: 
- ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɡɚ ɫɱёɬ ɤɨɧɜɟɤɰɢɢ ɧɢɠɧɹɹ ɱɚɫɬɶ ɡɚɬɜɨɪɚ 

ɩɪɨɝɪɟɜɚɟɬɫɹ ɯɭɠɟ ɜɟɪɯɧɟɣ; 
- ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɷɮɮɟɤɬɢɜɧɨ, ɬɚɤ ɤɚɤ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɨɝɪɟɜ ɜɫɟɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɡɚɬɜɨɪɚ ɜ ɩɨɥɨɫɬɢ; 
- ɫɤɨɪɨɫɬɶ ɨɛɨɝɪɟɜɚ ɧɢɠɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɜɬɨɪɧɨ-

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɪɟɠɢɦɚ, ɬɚɤ ɤɚɤ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢɞёɬ 
ɨɛɨɝɪɟɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɱɢɧɚɟɬ ɩɪɨɝɪɟɜɚɬɶɫɹ ɨɛɥɢɰɨɜɤɚ 
ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ. 

ɉɪɢ ɞɚɧɧɨɦ ɫɩɨɫɨɛɟ ɨɛɨɝɪɟɜɚ ɤɪɚɣɧɟ ɜɚɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɨɬɫɭɬɫɬɜɢɟ 
ɞɨɫɬɭɩɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜɧɭɬɪɶ ɩɨɥɨɫɬɢ, ɬɚɤ ɤɚɤ ɷɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɟɝɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ [2]. 

 
1.4 Ɉɛɨɝɪɟɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 

 
Ɋɚɡɥɢɱɚɸɬ ɩɪɨɬɢɜɨɨɛɥɟɞɟɧɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɵɟ ɢ 

ɠɢɞɤɨɫɬɧɨ-ɬɨɩɥɢɜɧɵɟ. ɂɫɬɨɱɧɢɤɨɦ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɜɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɵɯ 
ɋɁɈ ɫɥɭɠɚɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɨɛɨɝɪɟɜɚɟɦɵɟ ɜɵɯɥɨɩɧɵɦɢ ɝɚɡɚɦɢ, ɨɬɪɚɛɨɬɚɧɧɵɦ 
ɩɚɪɨɦ ɢ ɝɨɪɹɱɟɣ ɜɨɞɨɣ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɢɦɟɟɬ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɞɥɹ ɡɚɳɢɬɵ ɡɚɬɜɨɪɨɜ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. ȼ 
ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɠɢɞɤɨɫɬɧɨ-ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɟ ɩɪɢɦɟɧɹɸɬɫɹ 
ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɢɟ, ɮɬɨɪɨɨɪɝɚɧɢɱɟɫɤɢɟ ɠɢɞɤɨɫɬɢ ɢɥɢ ɜɨɞɚ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɫɥɨ. ɋɭɬɶ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɛɨɝɪɟɜɚ ɡɚɤɥɸɱɚɬɫɹ ɜ ɬɨɦ, ɱɬɨ 
ɜ ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɜɫɬɪɚɢɜɚɸɬɫɹ ɬɪɭɛɵ (ɤɨɪɩɭɫ ɧɚɝɪɟɜɚɬɟɥɹ). ȼ ɬɪɭɛɚɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɧɞɭɤɰɢɨɧɧɵɟ ɧɚɝɪɟɜɚɬɟɥɢ ɫ ɢɧɞɭɤɬɨɪɚɦɢ, ɩɨɫɥɟ ɱɟɝɨ ɬɪɭɛɵ 
ɡɚɩɨɥɧɹɸɬɫɹ ɦɚɫɥɨɦ. ɉɪɢ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɦɨɬɤɭ ɧɚɝɪɟɜɚɬɟɥɹ, ɢɧɞɭɤɬɨɪ 
ɧɚɱɢɧɚɟɬ ɧɚɝɪɟɜɚɬɶɫɹ ɢ ɩɟɪɟɞɚɜɚɬɶ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɜ ɦɚɫɥɹɧɭɸ ɫɪɟɞɭ, ɤɨɬɨɪɚɹ 
ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɟɪɟɞɚёɬ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɬɪɭɛɟ (ɤɨɪɩɭɫɭ 
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ɧɚɝɪɟɜɚɬɟɥɹ). Ʉɨɪɩɭɫ ɧɚɝɪɟɜɚɬɟɥɹ ɩɟɪɟɞɚёɬ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɡɚɤɥɚɞɧɨɣ ɱɚɫɬɢ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɦɚɫɥɹɧɨɝɨ ɨɛɨɝɪɟɜɚ:  
- ɪɚɜɧɨɦɟɪɧɵɣ ɩɪɨɝɪɟɜ ɡɚɤɥɚɞɧɨɣ ɱɚɫɬɢ; 
- ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ. 
ɇɟɞɨɫɬɚɬɤɢ ɦɚɫɥɹɧɨɝɨ ɨɛɨɝɪɟɜɚ: 
-ɜɵɫɨɤɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɚɜɬɨɦɚɬɢɤɢ 

ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ; 
-ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɫɥɭɱɚɟ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɤɨɪɩɭɫɚ 

ɧɚɝɪɟɜɚɬɟɥɹ; 
- ɤɪɚɣɧɟ ɫɥɨɠɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɫɚɦɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ;  
- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɛɨɝɪɟɜɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɩɨɪɨɝɚ ɜ ɫɥɭɱɚɟ ɫɯɟɦɵ ɫ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ. 
 
1.5 Ɉɛɨɝɪɟɜ ɤɚɥɨɪɢɮɟɪɚɦɢ 
 
ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɩɨɥɨɫɬɶ ɡɚɬɜɨɪɚ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɚɥɨɪɢɮɟɪɵ. Ʉɚɥɨɪɢɮɟɪɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɪɚɡɨɝɪɟɜ ɜɨɡɞɭɯɚ ɢ ɩɨ 
ɜɨɡɞɭɯɨɜɨɞɚɦ ɩɨɞɚɸɬ ɤ ɦɟɬɚɥɥɭ ɨɛɥɢɰɨɜɤɢ ɛɟɡɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ. Ɋɚɡɨɝɪɟɬɵɣ 
ɜɨɡɞɭɯ, ɫɨɩɪɢɤɚɫɚɹɫɶ ɫ ɯɨɥɨɞɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɛɥɢɰɨɜɤɨɣ ɛɟɡɧɚɩɨɪɧɨɣ 
ɫɬɨɪɨɧɵ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɞɚɱɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɧɚɝɪɟɜ ɨɛɥɢɰɨɜɤɢ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɤɚɥɨɪɢɮɟɪɧɨɝɨ ɨɛɨɝɪɟɜɚ: 
- ɧɚɥɚɠɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɚɥɨɪɢɮɟɪɨɜ, ɞɨɫɬɭɩɧɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ; 
- ɧɟɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɤɚɥɨɪɢɮɟɪɨɜ. 
ɇɟɞɨɫɬɚɬɤɢ ɤɚɥɨɪɢɮɟɪɧɨɝɨ ɨɛɨɝɪɟɜɚ: 
- ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɡɞɭɯɨɜɨɞɨɜ ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ; 
- ɱɪɟɡɜɵɱɚɣɧɨ ɧɢɡɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ (ɧɟɞɨɫɬɚɬɤɢ ɫɩɨɫɨɛɚ 2); 
- ɧɢɡɤɚɹ ɧɚɞёɠɧɨɫɬɶ ɢ ɧɢɡɤɢɣ ɪɟɫɭɪɫ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɜɪɚɳɚɸɳɢɯɫɹ 

ɱɚɫɬɟɣ ɜ ɤɚɥɨɪɢɮɟɪɚɯ; 
- ɬɪɟɛɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
- ɧɢɡɤɚɹ ɫɬɟɩɟɧɶ ɩɵɥɟ- ɢ ɜɥɚɝɨɡɚɳɢɬɵ ɤɚɥɨɪɢɮɟɪɚ ɌɊ. 

 
1.6 ɂɧɞɭɤɰɢɨɧɧɵɣ ɨɛɨɝɪɟɜ 

 
ɋɭɬɶ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɨɛɨɝɪɟɜɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜɨ ɜɧɭɬɪɟɧɧɢɯ 

ɩɨɥɨɫɬɹɯ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɪɚɡɦɟɳɚɸɬɫɹ ɨɛɦɨɬɤɢ ɢɧɞɭɤɰɢɨɧɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ. 
ɉɨ ɨɛɦɨɬɤɚɦ ɢɧɞɭɤɰɢɨɧɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ ɩɪɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, ɩɪɢ ɷɬɨɦ ɜ ɦɟɬɚɥɥɟ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɜɨɡɧɢɤɚɸɬ 
ɜɢɯɪɟɜɵɟ ɬɨɤɢ. ɇɚɥɢɱɢɟ ɞɚɧɧɵɯ ɬɨɤɨɜ ɜɵɡɵɜɚɟɬ ɧɚɝɪɟɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ. 

ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɸɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦ 
ɢɧɞɭɤɰɢɨɧɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ: 

- ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ; 
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- ɫ ɞɪɟɧɚɠɨɦ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ. 
Ɂɚɩɨɥɧɟɧɢɟ ɩɨɥɨɫɬɟɣ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɨɩɚɞɚɧɢɹ ɢ ɧɚɤɨɩɥɟɧɢɹ ɜɨɞɵ ɜɧɭɬɪɢ ɢɯ ɩɨɥɨɫɬɟɣ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, 
ɩɨɜɪɟɠɞɟɧɢɟ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɢɧɞɭɤɰɢɨɧɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ. Ɂɚɩɨɥɧɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɨɣ ɜ ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ ɥɢɛɨ ɩɨɥɢɦɟɪɧɵɦɢ 
ɤɨɦɩɚɭɧɞɚɦɢ ɫ ɨɬɜɟɪɞɢɬɟɥɹɦɢ ɜ ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɞɪɟɧɚɠɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ, ɭɞɚɥɟɧɢɟ ɩɨɩɚɜɲɟɣ ɜ 
ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɜɥɚɝɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ ɬɪɭɛɵ (ɞɪɟɧɚɠɧɵɟ 
ɬɪɭɛɵ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɚɩɨɥɧɟɧɢɟ ɩɨɥɨɫɬɟɣ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɬɚɤ 
ɤɚɤ ɧɚɤɨɩɥɟɧɢɟ ɜɨɞɵ ɜɧɭɬɪɢ ɩɨɥɨɫɬɟɣ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. ɇɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ 
ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɩɨɥɧɚɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ, 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ 
ɨɫɚɞɤɨɜ. Ⱦɚɧɧɨɟ ɬɪɟɛɨɜɚɧɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɩɥɨɲɧɵɯ ɫɜɚɪɧɵɯ ɲɜɨɜ, 
ɤɪɵɲɟɤ ɢ ɥɸɤɨɜ ɫ ɧɚɞёɠɧɵɦ ɢɯ ɭɩɥɨɬɧɟɧɢɟɦ. 

Ɋɟɚɥɢɡɚɰɢɹ ɞɪɟɧɚɠɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɬɢɧɵ. ȼ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɦɟɪɡɚɧɢɹ 
ɞɪɟɧɚɠɧɵɯ ɬɪɭɛ ɨɧɢ ɨɫɧɚɳɚɸɬɫɹ ɫɢɫɬɟɦɨɣ ɨɛɨɝɪɟɜɚ ɧɚ ɨɫɧɨɜɟ ɪɟɡɢɫɬɢɜɧɵɯ 
ɝɪɟɸɳɢɯ ɤɚɛɟɥɟɣ ɢɥɢ ɥɟɧɬ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɨɛɨɝɪɟɜɚ ɩɨ ɫɩɨɫɨɛɭ 
ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ: 

- ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɵɟ; 
- ɧɟɪɟɦɨɧɬɨɩɪɢɝɨɞɧɵɟ. 
ɋɩɨɫɨɛɵ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɨɛɦɨɬɨɤ ɢɧɞɭɤɰɢɨɧɧɵɯ 

ɧɚɝɪɟɜɚɬɟɥɟɣ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ: 
- ɨɬɫɭɬɫɬɜɢɟ ɡɚɩɨɥɧɟɧɢɹ ɩɨɥɨɫɬɟɣ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ; 
- ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɪɚɡɛɨɪɧɵɯ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ, ɞɥɹ 

ɞɟɦɨɧɬɚɠɚ ɨɛɦɨɬɨɤ ɧɚɝɪɟɜɚɬɟɥɟɣ. 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɨɛɨɝɪɟɜɚ: 
- ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɨɝɪɟɜɚ; - ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
- ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɹ. 
ɇɟɞɨɫɬɚɬɤɢ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɨɛɨɝɪɟɜɚ: 
- ɫɥɨɠɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ (ɟɫɥɢ ɪɟɚɥɢɡɭɟɬɫɹ ɞɪɟɧɚɠ 

ɢɥɢ ɪɚɡɛɨɪɧɵɟ ɤɪɵɲɤɢ ɡɚɤɥɚɞɧɵɯ); 
- ɧɟ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ (ɟɫɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɥɢɜɤɚ ɩɨɥɨɫɬɟɣ 

ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ); 
- ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (ɫɨɦɪ). 
 
1.7 Ɉɛɨɝɪɟɜ ɢɧɮɪɚɤɪɚɫɧɵɦ ɢɡɥɭɱɟɧɢɟɦ 

 
ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɩɨɥɨɫɬɶ ɡɚɬɜɨɪɚ ɧɚ 

ɤɪɨɧɲɬɟɣɧɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɧɮɪɚɤɪɚɫɧɵɟ ɨɛɨɝɪɟɜɚɬɟɥɢ. Ɉɛɨɝɪɟɜɚɬɟɥɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɬ ɧɢɯ ɛɵɥɨ 
ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɨɛɨɝɪɟɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɛɥɢɰɨɜɤɭ ɡɚɬɜɨɪɚ. 
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Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɜ ɜɢɞɟ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɜɵɞɟɥɹɟɦɨɝɨ ɧɚɝɪɟɜɚɬɟɥɟɦ, 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɤ ɨɛɥɢɰɨɜɤɟ ɡɚɬɜɨɪɚ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɨɛɨɝɪɟɜɚ ɂɄ ɢɡɥɭɱɟɧɢɟɦ: 
- ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɝɪɟɜɚ ɞɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ; 
- ɧɚɥɚɠɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚɝɪɟɜɚɬɟɥɟɣ, ɞɨɫɬɭɩɧɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ; 
- ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ. 
ɇɟɞɨɫɬɚɬɤɢ ɨɛɨɝɨɟɜɚ ɂɄ ɢɡɥɭɱɟɧɢɟɦ: 
- ɧɢɡɤɚɹ ɫɬɟɩɟɧɶ ɩɵɥɟ- ɢ ɜɥɚɝɨɡɚɲɢɬɵ ɧɚɝɪɟɜɚɬɟɥɹ ɉ); 
- ɜɵɫɨɤɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ; 
- ɫɥɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɯ ɫɥɨɠɧɨɣ 

ɤɨɧɮɢɝɭɪɚɰɢɢ. 
 

1.8 Ɉɛɨɝɪɟɜ Ɍɗɇɚɦɢ 
 

ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɩɨɥɨɫɬɶ ɡɚɬɜɨɪɚ ɧɚ 
ɤɪɨɧɲɬɟɣɧɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɪɭɛɱɚɬɵɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ (Ɍɗɇɕ). 
Ɍɗɇɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɝɪɟɜ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɡɚɬɜɨɪɚ ɢ ɱɟɪɟɡ ɜɨɡɞɭɲɧɭɸ 
ɫɪɟɞɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɝɪɟɜ ɡɚɬɜɨɪɚ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ Ɍɗɇɨɜɨɝɨ ɨɛɨɝɪɟɜɚ: 
- ɧɚɥɚɠɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚɝɪɟɜɚɬɟɥɟɣ, ɞɨɫɬɭɩɧɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ; 
- ɧɟɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɟɣ; 
- ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɨɜ ɧɚɝɪɟɜɚɬɟɥɟɣ. 
ɇɟɞɨɫɬɚɬɤɢ Ɍɗɇɨɜɨɝɨ ɨɛɨɝɪɟɜɚ: 
- ɧɢɡɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɨɝɪɟɜɚ (ɧɟɞɨɫɬɚɬɤɢ ɫɩɨɫɨɛɚ 2); 
- ɧɢɡɤɚɹ ɬɟɩɥɨɜɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɟɣ ɩɪɢ ɪɚɛɨɬɟ ɜ 

ɩɨɜɬɨɪɧɨɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɪɟɠɢɦɟ; 
- ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɡɚɬɜɨɪɚ; 
- ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɢɡɨɥɹɰɢɢ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɌɗɇɈȼ ɫ 

ɩɢɬɚɸɳɢɦɢ ɤɚɛɟɥɹɦɢ (ɌɈɈ); 
- ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɡɚɲɢɬɵ Ɍɗɇɨɜ; 
- ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ, ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ Ɍɗɇɨɜ. 

 
1.9 ɒɢɧɧɵɣ ɨɛɨɝɪɟɜ 

 
Ɂɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɡɚɬɜɨɪɨɜ ɡɞɚɧɢɣ Ƚɗɋ ɢ ɩɥɨɬɢɧ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɢ ɛɟɬɨɧɢɪɭɸɬɫɹ ɜ ɲɬɪɚɛɚɯ. Ɂɚɤɥɚɞɧɵɟ ɱɚɫɬɢ, ɤɨɬɨɪɵɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɥɭɠɚɬ ɢ 
ɲɢɧɚɦɢ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ, ɫɨɫɬɨɹɬ ɢɡ ɲɜɟɥɥɟɪɨɜ. ɉɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɨɧɢ 
ɜɪɟɦɟɧɧɨ ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɬɨɥɶɤɨ ɤ ɦɨɳɧɨɣ ɧɚɪɭɠɧɨɣ ɨɩɚɥɭɛɤɟ, ɱɟɦ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɬɚɤɬɚ ɫ ɚɪɦɚɬɭɪɨɣ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɩɭɬɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɩɪɨɩɭɫɤɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨ ɡɚɤɥɚɞɧɵɦ ɱɚɫɬɹɦ ɞɨɫɬɢɝɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ. 
Ɋɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɜɵɫɨɤɚɹ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɧɟɜɟɥɢɤɢ. Ɉɞɧɚɤɨ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɨɩɚɫɧɨɫɬɶ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɱɟɪɟɡ ɚɪɦɚɬɭɪɭ ɠɟɥɟɡɨɛɟɬɨɧɚ, ɱɬɨ ɩɨɜɥɟɱɟɬ ɜɵɯɨɞ ɫɢɫɬɟɦɵ 
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ɢɡ ɫɬɪɨɹ ɢ ɫɨɡɞɚɫɬ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ. ɉɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɬɚɤɠɟ ɜɟɫɶɦɚ ɨɩɚɫɧɵɦ 
ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɨɤɚ ɜ ɜɨɞɟ. Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɡɚ ɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɨɳɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɬɚɤ ɤɚɤ ɧɚɩɪɹɠɟɧɢɟ ɨɛɨɝɪɟɜɚ ɜ ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ ɪɚɡɥɢɱɧɵɦ ɢ 
ɧɟɫɬɚɧɞɚɪɬɧɵɦ. 

ɉɪɢ ɲɢɧɧɨɦ ɨɛɨɝɪɟɜɟ ɜɛɥɢɡɢ ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ (ɜɛɥɢɡɢ ɡɚɤɥɚɞɧɵɯ 
ɱɚɫɬɟɣ ɡɚɬɜɨɪɚ ɜ ɛɟɬɨɧɟ) ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɬɨɤɨɜɟɞɭɳɢɟ ɲɢɧɵ. ɗɬɢɦ ɬɟɩɥɨɦ 
ɩɪɨɝɪɟɜɚɟɬɫɹ ɨɤɪɭɠɚɸɳɢɣ ɲɢɧɭ ɛɟɬɨɧ ɢ ɛɥɢɡɥɟɠɚɳɢɟ ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ. 

ɑɚɳɟ ɜɫɟɝɨ ɲɢɧɧɵɣ ɨɛɨɝɪɟɜ ɩɪɢɦɟɧɢɦ ɞɥɹ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɡɚɬɜɨɪɚ. 
ɒɢɧɧɵɣ ɨɛɨɝɪɟɜ ɹɜɥɹɟɬɫɹ ɧɚɞɟɠɧɵɦ, ɧɨ ɞɨɪɨɝɨɫɬɨɹɳɢɦ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɬɪɟɛɭɟɬ 
ɩɪɢɦɟɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ ɫ ɛɨɥɶɲɢɦ ɫɟɱɟɧɢɟɦ ɦɟɞɧɵɯ 
ɩɪɨɜɨɞɨɜ (ɢɡ-ɡɚ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɣ ɬɨɤɨɜ). 

 
1.10 Ɉɛɨɝɪɟɜ ɪɟɡɢɫɬɢɜɧɵɦɢ ɤɚɛɟɥɹɦɢ ɢɥɢ ɥɟɧɬɚɦɢ 

 
ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨ ɨɛɥɢɰɨɜɤɟ ɡɚɬɜɨɪɚ ɢ 

ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɝɪɟɸɳɟɝɨ ɪɟɡɢɫɬɢɜɧɨɝɨ 
ɤɚɛɟɥɹ. ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɱɟɪɟɡ ɝɪɟɸɳɢɣ ɤɚɛɟɥɶ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɧɚɝɪɟɜ. 
Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɜɵɞɟɥɹɸɳɚɹɫɹ ɤɚɛɟɥɟɦ, ɩɟɪɟɞɚёɬɫɹ ɨɛɲɢɜɤɟ ɡɚɬɜɨɪɚ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɨɛɨɝɪɟɜɚ ɪɟɡɢɫɬɢɜɧɵɦɢ ɤɚɛɟɥɹɦɢ: 
- ɩɪɨɫɬɨɬɚ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ; 
- ɧɚɥɚɠɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɚɛɟɥɟɣ, ɞɨɫɬɭɩɧɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ;  
- ɭɞɨɛɫɬɜɨ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɤɨɧɫɬɪɭɤɰɢɹɯ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; 
- ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɵɥɢ ɢ ɜɥɚɝɢ ɉ); 
- ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɨ ɡɚɬɜɨɪɭ. 
ɇɟɞɨɫɬɚɬɤɢ ɨɛɨɝɪɟɜɚ ɪɟɡɢɫɬɢɜɧɵɦɢ ɤɚɛɟɥɹɦɢ: 
- ɫɥɨɠɧɨɫɬɶ ɦɨɧɬɚɠɚ ɤɚɛɟɥɹ ɧɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɯ ɡɚɬɜɨɪɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɟɝɨ ɩɥɨɬɧɨɟ ɩɪɢɥɟɝɚɧɢɟ ɤ ɦɟɬɚɥɥɭ ɡɚɬɜɨɪɚ; 
- ɧɢɡɤɚɹ ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɪɟɸɳɟɝɨ ɤɚɛɟɥɹ; 
- ɨɬɫɭɬɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɢ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, 

ɧɟɞɨɥɝɨɜɟɱɧɨɫɬɶ. 
 

1.11 Ɉɛɨɝɪɟɜ ɧɚɝɪɟɜɚɬɟɥɹɦɢ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
«ɗɄɈɆ» (ɄɊɍɌ) 

 
ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɤ ɨɛɥɢɰɨɜɤɟ ɡɚɬɜɨɪɚ ɫ 

ɛɟɡɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ, ɜɩɥɨɬɧɭɸ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɝɪɟɜɚɬɟɥɢ ɧɚ ɨɫɧɨɜɟ ɄɊɆ. 
ɄɊɆ ɤɨɦɩɨɡɢɬɧɵɣ ɪɟɡɢɫɬɢɜɧɵɣ ɦɚɬɟɪɢɚɥ ɧɚ ɩɨɥɢɦɟɪɧɵɯ (ɫɢɧɬɟɬɢɱɟɫɤɨɟ, 

ɮɨɫɮɚɬɧɨɟ) ɢɥɢ ɛɢɬɭɦɧɨɦ ɜɹɠɭɳɢɯ. ɇɚɝɪɟɜɚɬɟɥɢ ɢɡ ɄɊɆ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ 
ɜɢɞɟ ɩɚɧɟɥɟɣ. 

ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ 
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ «ɗɄɈɆ» 
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(Ɍɍ 3414-005-11840528-97), ɩɨɦɟɳɟɧɧɵɯ ɦɟɠɞɭ ɢɡɨɥɢɪɭɸɳɢɦɢ ɩɪɨɤɥɚɞɤɚɦɢ ɢɡ 
ɫɥɸɞɨɩɥɚɫɬɚ ɜ ɤɨɪɩɭɫ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɨɛɨɝɪɟɜɚ ɧɚ ɨɫɧɨɜɟ ɄɊɆ: 
- ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɹ; 
- ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɧɚɝɪɟɜɚɬɟɥɹ; 
- ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɵɥɢ ɢ ɜɥɚɝɢ IP67 ɢɥɢ IP68, 106ɚɪ 

(ɜɤɥɸɱɚɹ ɤɚɛɟɥɶɧɵɣ ɜɜɨɞ); 
- ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɨɝɪɟɜɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ ɡɚɬɜɨɪɟ 

(ɞɨɫɬɨɢɧɫɬɜɚ ɫɩɨɫɨɛɚ 1); 
- ɜɵɫɨɤɚɹ ɬɟɩɥɨɜɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɟɣ ɩɪɢ ɪɚɛɨɬɟ ɜ 

ɩɨɜɬɨɪɧɨɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɪɟɠɢɦɟ. ɉɪɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ ɢ ɩɨɞɚɜɚɟɦɨɣ 
ɦɨɳɧɨɫɬɢ ɷɥɟɦɟɧɬɵ ɧɚ ɮɨɫɮɚɬɧɨɦ ɢ ɰɟɦɟɧɬɧɨɦ ɜɹɠɭɳɟɦ ɧɚɝɪɟɜɚɸɬɫɹ ɞɨ 1000ɋ 
ɡɚ ɜɪɟɦɹ ɜ 5 ɪɚɡ ɦɟɧɶɲɟɟ, ɱɟɦ ɨɫɬɵɜɚɧɢɟ ɞɨ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɚɧɧɨɟ 
ɫɜɨɣɫɬɜɨ ɜɟɫɶɦɚ ɩɨɥɟɡɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ. 

ɇɟɞɨɫɬɚɬɤɢ ɨɛɨɝɪɟɜɚ ɧɚ ɨɫɧɨɜɟ ɄɊɆ: 
- ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɟɣ; 
- ɫɥɨɠɧɨɫɬɶ ɜ ɩɪɢɨɛɪɟɬɟɧɢɢ. ɂɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɩɨɞ 

ɡɚɤɚɡ; 
- ɛɨɥɶɲɨɣ ɜɟɫ ɧɚɝɪɟɜɚɬɟɥɟɣ. 

 
1.12 Ɇɚɣɧɨɨɛɪɚɡɨɜɚɧɢɟ 

 
ȼɚɠɧɭɸ ɪɨɥɶ ɩɨ ɡɚɳɢɬɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɥɶɞɚ ɜɵɩɨɥɧɹɟɬ ɫɢɫɬɟɦɚ ɩɨɞɞɟɪɠɚɧɢɹ ɦɚɣɧɵ [6].  
ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɡɚɦɟɪɡɚɸɳɢɯ 

ɩɪɨɦɨɢɧ ɜɨ ɥɶɞɭ (ɦɚɣɧ) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɡɚɬɜɨɪɚɦɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɤɨɝɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɦɢɧɭɫɨɜɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɚɜɚɥɚ 
ɥɟɞɹɧɨɝɨ ɩɨɥɹ ɧɚ ɞɚɧɧɵɟ ɡɚɬɜɨɪɵ ɢ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɰɟɯ ɪɟɦɨɧɬɚ ɢ 
ɩɨɤɪɚɫɤɢ ɡɚɬɜɨɪɨɜ. 

Ɋɚɛɨɬɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɦɚɣɧ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɨɞɚɱɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ. Ɉɫɭɲɟɧɧɵɣ ɜ ɧɢɯ 
ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɩɧɟɜɦɨɩɪɨɜɨɞ, ɚ ɢɡ ɧɟɝɨ ɜ ɤɨɥɥɟɤɬɨɪɵ ɢ ɞɚɥɟɟ 
ɜ ɜɨɞɭ ɱɟɪɟɡ ɢɯ ɜɨɡɞɭɯɨɫɩɭɫɤɧɵɟ ɨɬɜɟɪɫɬɢɹ. ȼ ɜɨɞɟ ɨɛɪɚɡɭɸɬɫɹ ɩɭɡɵɪɶɤɢ 
ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ ɜɫɩɥɵɜɚɸɬ, ɭɜɥɟɤɚɹ ɡɚ ɫɨɛɨɣ ɬɟɩɥɵɟ ɫɥɨɢ ɜɨɞɵ ɢ ɜɵɧɨɫɹ ɢɯ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɝɞɟ ɫɨɡɞɚɟɬɫɹ ɩɥɸɫɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɥɶɞɚ - ɨɛɪɚɡɭɟɬɫɹ ɫɜɨɛɨɞɧɨɟ ɨɬɨ ɥɶɞɚ ɩɪɨɫɬɪɚɧɫɬɜɨ 
(ɩɨɥɵɧɶɹ, ɦɚɣɧɚ). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 
(ɬɚɛɥɢɰɚ 1.2) ɩɪɨɰɟɫɫ ɢɞɟɬ ɢɥɢ ɧɟɩɪɟɪɵɜɧɨ, ɢɥɢ ɰɢɤɥɚɦɢ: ɜɵɩɭɫɤ ɜɨɡɞɭɯɚ - ɩɚɭɡɚ 
(ɚɤɬɢɜɧɵɣ ɪɟɠɢɦ - ɩɚɫɫɢɜɧɵɣ ɪɟɠɢɦ). ȼɨ ɜɪɟɦɹ ɩɚɭɡ (ɩɚɫɫɢɜɧɨɝɨ ɪɟɠɢɦɚ) 
ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɫɨɜɫɟɦ ɧɟ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɨɧ ɩɨɫɬɭɩɚɟɬ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ, 
ɞɨɫɬɚɬɨɱɧɵɦ ɥɢɲɶ ɞɥɹ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɩɪɨɯɨɞɭ ɜɨɞɵ ɜ ɤɨɥɥɟɤɬɨɪɵ ɢɥɢ ɜ 
ɨɬɜɨɞɵ ɢɡ ɧɢɯ, ɞɨ ɝɪɚɧɢɰɵ ɜɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ - ɚɬɦɨɫɮɟɪɚ, (ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɡɚɦɟɪɡɚɧɢɹ ɜɨɞɵ ɜ ɷɬɢɯ ɨɬɜɨɞɚɯ ɢɥɢ ɨɛɪɚɡɨɜɚɧɢɹ ɥɟɞɹɧɵɯ ɩɪɨɛɨɤ). 
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Ɍɚɛɥɢɰɚ 1.2 – ȼɪɟɦɹ ɱɟɪɟɞɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
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2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɟɤɬɨɜ ɨɛɨɝɪɟɜɚ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
ɋɟɝɨɞɧɹ, ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ 

ɡɚɬɜɨɪɨɜ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɧɭɠɧɨ ɩɪɢɡɧɚɬɶ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹɦɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɤɬɢɜɧɵɯ ɝɪɟɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɪɟɡɢɫɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɄɊɆ). ɗɬɨ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ 
ɩɨɦɢɦɨ ɩɪɨɱɢɯ, ɫɨɞɟɪɠɚɬ ɟɳɟ ɢ ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ 
ɧɟ ɬɨɥɶɤɨ ɩɪɨɜɨɞɹɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɧɨ ɢ ɨɛɥɚɞɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɞɟɥɶɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɢ ɩɨɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɪɟɡɢɫɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼɚɠɧɟɣɲɢɦ ɫɜɨɣɫɬɜɨɦ ɤɨɦɩɨɡɢɬɨɜ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɢɡ ɧɢɯ ɚɤɬɢɜɧɵɟ ɝɪɟɸɳɢɟ ɷɥɟɦɟɧɬɵ ɫ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɬɜɟɱɚɸɳɢɦɢ ɯɚɪɚɤɬɟɪɭ ɢ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ; ɄɊɆ - 
ɤɥɚɫɫ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɫɜɨɣɫɬɜɚɦɢ, ɧɟɞɨɫɬɢɠɢɦɵɦɢ ɞɥɹ ɭɠɟ ɢɡɜɟɫɬɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. ȼ ɱɢɫɥɟ ɬɚɤɢɯ ɫɜɨɣɫɬɜ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ, 
ɢɡɦɟɧɹɸɳɭɸɫɹ ɜ ɜɟɫɶɦɚ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɩɪɨɱɧɨɫɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɭɫɥɨɜɢɹɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɤɬɢɜɧɵɯ 
ɝɪɟɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɪɟɡɢɫɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɩɨɥɭɱɚɸɬ ɜɫɟ ɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. 

 
2.1 ɉɪɨɟɤɬ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ ɍɝɥɢɱɫɤɨɣ Ƚɗɋ 
 
ɗɥɟɤɬɪɨɨɛɨɝɪɟɜ ɡɚɬɜɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɫɬɨɹɧɧɨɦ ɪɟɠɢɦɟ. 
ɉɪɢ ɩɨɦɨɳɢ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɢɡɦɟɪɢɬɟɥɟɣ ɪɟɝɭɥɹɬɨɪɨɜ 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɡɚɞɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɵɛɪɚɧɵ 
ɧɚɝɪɟɜɚɬɟɥɢ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ - ɈɈɈ «ɉɇɉ ȻɈɅɂȾ» ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɜ ɢɫɩɨɥɧɟɧɢɢ IP67 ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
«ɗɄɈɆ». 

ɇɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɨ ɜɧɭɬɪɢɡɚɬɜɨɪɧɵɟ ɤɥɟɬɤɢ 
ɡɚɬɜɨɪɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɡɚɬɜɨɪɭ ɪɚɜɧɨɦɟɪɧɨ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɬɟɩɥɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɧɭɬɪɢɡɚɬɜɨɪɧɵɟ 
ɤɥɟɬɤɢ ɡɚɬɜɨɪɚ ɨɛɲɢɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɥɢɫɬɚɦɢ ɫ ɭɬɟɩɥɟɧɢɟɦ ɫ ɛɟɡɧɚɩɨɪɧɨɣ 
ɫɬɨɪɨɧɵ. 

ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɟɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ: 
- ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 0,6 ɤȼɬ (80 ɲɬ.); 
- ɤɚɛɟɥɢ ɫɢɥɨɜɵɟ ɝɢɛɤɢɟ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɜ ɪɟɡɢɧɨɜɨɣ ɨɛɨɥɨɱɤɟ 

ɩɨɜɵɲɟɧɧɨɣ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɦɚɪɤɢ ɄɊɒɋ ɢ ɤɚɛɟɥɢ ɦɚɪɤɢ ɄȽɊɉɍ ɝɢɛɤɢɟ ɫ 
ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɜ ɪɟɡɢɧɨɜɨɣ ɨɛɨɥɨɱɤɟ ɜ ɯɨɥɨɞɨɫɬɨɣɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɫɬɨɣɤɢ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɫɢɥɨɜɵɯ ɰɟɩɹɯ; 



21 
 

- ɤɚɛɟɥɢ ɤɨɧɬɪɨɥɶɧɵɟ ɝɢɛɤɢɟ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟ 
ɝɨɪɟɧɢɹ ɫ ɨɛɨɥɨɱɤɨɣ ɢɡ ɩɨɥɢɭɪɟɬɚɧɚ ɜ ɯɨɥɨɞɨɫɬɨɣɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɫɬɨɣɤɢ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɩɨɜɵɲɟɧɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɞɨ 98 %, ɫɬɨɣɤɢ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ, ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ, ɦɚɪɤɢ ɄȽɊɍɗɧɝ(Ⱥ)-ɇȿ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɰɟɩɹɯ ɭɩɪɚɜɥɟɧɢɹ; 

- ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ (4ɲɬ.); 
- ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ (4ɲɬ.); 
- ɚɩɩɚɪɚɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɝɪɟɜɨɦ. ɍɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɫ 

ɦɟɫɬɧɨɝɨ ɩɨɫɬɚ ɭɩɪɚɜɥɟɧɢɹ (ɲɤɚɮ ɫ ɚɩɩɚɪɚɬɭɪɨɣ), ɬɚɤ ɢ ɫ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɭɥɶɬɚ 
ɭɩɪɚɜɥɟɧɢɹ; 

- ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɢɬɚɧɢɟ ɩɨ 5-ɬɢ ɩɪɨɜɨɞɧɨɣ ɫɯɟɦɟ Ⱥ, ȼ, ɋ, N, Ɋȿ, 
ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ 380/220ȼ, 50 Ƚɰ; 

- ɩɪɢɧɹɬɚ ɫɢɫɬɟɦɚ ɡɚɡɟɦɥɟɧɢɹ TN-S; 
- ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɰɢɢ (Ⱥɋɍ Ɍɉ), ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚ Ⱥɋɍ Ɍɉ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ 
ɢɡɦɟɪɟɧɧɵɯ ɜɟɥɢɱɢɧ, ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɜɨɤ, ɚ ɬɚɤɠɟ ɥɸɛɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɭɥɶ ɢɧɬɟɪɮɟɣɫɚ RS-485, ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɜ 
ɢɡɦɟɪɢɬɟɥɟ - ɪɟɝɭɥɹɬɨɪɟ. ɉɨɞɤɥɸɱɟɧɢɟ ɢɡɦɟɪɢɬɟɥɹ - ɪɟɝɭɥɹɬɨɪɚ ɤ Ⱥɋɍ Ɍɉ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɧɬɟɪɮɟɣɫɚ Ethernet - RS-232/RS-485 
ȿɄɈɇ134 [7]. 

 
2.2 ɉɪɨɟɤɬ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ Ɇɚɣɧɫɤɨɣ Ƚɗɋ 
 
ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɟ ɡɚɳɢɬɵ ɫɟɝɦɟɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ Ɇɚɣɧɫɤɨɣ Ƚɗɋ Ɍɗɇɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɛɟɡɧɚɩɨɪɧɨɣ ɨɛɲɢɜɤɟ 
ɡɚɬɜɨɪɚ.  

ɋɯɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɦɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɨɦ ɡɚɬɜɨɪɚ 
ɩɪɢ ɩɨɦɨɳɢ ɢɡɦɟɪɢɬɟɥɹ - ɪɟɝɭɥɹɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ. 
Ɇɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɦɟɫɬɧɨɝɨ ɩɨɫɬɚ ɭɩɪɚɜɥɟɧɢɹ (ɫɨ ɲɤɚɮɚ ɫ 
ɚɩɩɚɪɚɬɭɪɨɣ). 

ȼ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɨɛɨɝɪɟɜɨɦ ɡɚɬɜɨɪɨɜ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɹ - ɪɟɝɭɥɹɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɦɟɫɬɧɨɝɨ ɩɨɫɬɚ ɭɩɪɚɜɥɟɧɢɹ (ɫɨ ɲɤɚɮɚ ɫ ɚɩɩɚɪɚɬɭɪɨɣ). 

ɉɟɪɜɨɧɚɱɚɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. ɉɪɢ ɧɚɝɪɟɜɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ +7ɨɋ ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ 
ɨɛɨɝɪɟɜɚ. 

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɛɲɢɜɤɟ 
ɡɚɬɜɨɪɚ ɞɨ +1 ɨɫ ɨɛɨɝɪɟɜ ɜɤɥɸɱɚɟɬɫɹ. ɂɧɮɨɪɦɚɰɢɹ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ ɩɨɫɬɭɩɚɟɬ ɨɬ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 
(ɬɟɪɦɨɪɟɡɢɫɬɨɪɚ), ɩɨɫɬɨɹɧɧɨ ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɨɝɪɟɜɚɟɦɨɣ 
ɨɛɲɢɜɤɢ. 
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ȿɳɟ ɨɞɢɧ ɞɚɬɱɢɤ ɤɨɧɬɪɨɥɢɪɭɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ 
ɡɚɬɜɨɪɚ ɪɹɞɨɦ ɫ ɌɗɇɈɆ. Ⱦɚɬɱɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬ Ɍɗɇɚ ɨɬ ɩɟɪɟɝɪɟɜɚ. 
ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɚ ɪɹɞɨɦ ɫ ɌɗɇɈɆ ɞɨ +500 ɋ 
ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɨɛɨɝɪɟɜɚ. 

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɚ ɪɹɞɨɦ ɫ ɌɗɇɈɆ ɞɨ +10 Ɉɋ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɛɨɝɪɟɜ ɜɤɥɸɱɚɟɬɫɹ. Ɍɟɦɩɟɪɚɬɭɪɭ ɨɬɤɥɸɱɟɧɢɹ Ɍɗɇɚ, 
ɢɫɤɥɸɱɚɸɳɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɯɨɞɚ ɟɝɨ ɢɡ ɫɬɪɨɹ, ɨɩɪɟɞɟɥɢɬɶ ɢ ɭɬɨɱɧɢɬɶ 
ɨɩɵɬɧɵɦ ɩɭɬɟɦ ɩɪɢ ɧɚɥɚɞɤɟ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ. 

ȼ ɤɚɠɞɨɣ ɨɛɨɝɪɟɜɚɟɦɨɣ ɩɨɥɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 
(ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ). ɉɨɞɤɥɸɱɟɧɢɟ ɬɟɪɦɨɩɪɟɛɪɚɡɨɜɚɬɟɥɟɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɸ-ɪɟɝɭɥɹɬɨɪɭ. 

ɂɡɦɟɪɢɬɟɥɶ-ɪɟɝɭɥɹɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɜ ɩɨɜɬɨɪɧɨ-
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɢɜɚɹ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɢ 
ɤɚɠɞɨɣ ɩɨɥɨɫɬɢ ɡɚɬɜɨɪɚ. 

Ʉɨɦɦɭɬɚɰɢɨɧɧɚɹ, ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ ɢ ɚɩɩɚɪɚɬɭɪɚ ɡɚɳɢɬɵ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ ɲɤɚɮɭ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɹɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɜ ɲɤɚɮɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɛɨɝɪɟɜɚɬɟɥɶ ɫ 
ɬɟɪɦɨɫɬɚɬɨɦ. 

ɒɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɝɪɟɜɨɦ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɨɬɚɩɥɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ 
ɩɥɨɬɢɧɵ. 

ɋɢɥɨɜɵɟ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɛɟɥɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɨɬ ɲɤɚɮɚ ɤ 
ɨɛɨɝɪɟɜɚɬɟɥɹɦ ɩɨ «ɧɨɝɚɦ» ɡɚɬɜɨɪɚ ɜ ɥɨɬɤɚɯ [8]. 

 
2.3 ɉɪɨɟɤɬ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɨɜ Ɂɟɣɫɤɨɣ Ƚɗɋ 
 
Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɜ ɟɝɨ ɜɧɭɬɪɟɧɧɢɯ 

ɩɨɥɨɫɬɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɝɪɟɜɚɬɟɥɢ ɧɚ ɨɫɧɨɜɟ ɄɊɆ. ɇɚɝɪɟɜɚɬɟɥɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɦɨɳɧɨɫɬɶ 
ɨɛɨɝɪɟɜɚ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɚ. ɄɊɆ – ɷɬɨ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ 
ɩɨɦɢɦɨ ɩɪɨɱɢɯ, ɫɨɞɟɪɠɚɬ ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɧɟ 
ɬɨɥɶɤɨ ɩɪɨɜɨɞɹɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɧɨ ɢ ɨɛɥɚɞɚɸɬ ɨɩɪɟɞɟɥёɧɧɵɦ ɭɞɟɥɶɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ.  

Ɉɛɨɝɪɟɜɚɬɟɥɢ ɧɚ ɨɫɧɨɜɟ ɄɊɆ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɧɫɬɪɭɤɰɢɸ ɢɡ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɧɟɣ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. 
Ⱦɥɹ ɷɥɟɤɬɪɨ- ɢ ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɫɬɢɤɚ ɧɚ ɛɢɬɭɦɧɨɣ ɨɫɧɨɜɟ. 
Ʉɨɪɩɭɫ ɧɚɝɪɟɜɚɬɟɥɹ ɫɧɚɪɭɠɢ ɩɨɤɪɵɜɚɟɬɫɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ, ɥɢɛɨ 
ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɫ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 
ɬɟɩɥɨёɦɤɨɫɬɶɸ ɢ ɩɪɨɱɧɨɫɬɶɸ. 

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɢɠɟ 0°ɋ ɩɪɨɢɫɯɨɞɢɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɧɚɥɟɞɢ ɧɚ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɹɯ ɡɚɬɜɨɪɨɜ: 

- ɧɚ ɨɛɲɢɜɤɟ ɫ ɧɚɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɨɫɤɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ; 
- ɧɚ ɭɩɥɨɬɧɟɧɢɹɯ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɩɥɨɫɤɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ; 
- ɧɚ ɩɨɪɨɝɚɯ ɩɥɨɫɤɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɢ ɫɟɝɦɟɧɬɧɨɝɨ ɡɚɬɜɨɪɨɜ.  
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ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ ɧɚɝɪɟɜɚɬɟɥɹɦɢ ɧɚ ɨɫɧɨɜɟ ɄɊɆ ɫ ɰɢɤɥɢɱɟɫɤɢɦ 
ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɢɦɟɟɬ ɪɹɞ ɫɥɟɞɭɸɳɢɯ ɩɪɟɢɦɭɳɟɫɬɜ: 

- ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɟɣ; 
- ɜɵɫɨɤɚɹ ɬɟɩɥɨɜɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ; 
- ɜɵɫɨɤɚɹ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 
- ɪɚɛɨɬɚ ɜ ɭɫɥɨɜɢɹɯ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ 100%. 
ɗɥɟɤɬɪɨɨɛɨɝɪɟɜ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. 
ɗɥɟɤɬɪɨɨɛɨɝɪɟɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧɞɭɤɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɩɪɢ ɩɨɦɨɳɢ ɢɧ

ɞɭɤɰɢɨɧɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɨɛɦɨɬɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɫɩɟɰ
ɢɚɥɶɧɵɦ ɬɟɪɦɨɫɬɨɣɤɢɦ ɩɪɨɜɨɞɨɦ. 

ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɢɬɤɨɜ ɨɛɦɨɬɨɤ ɢɧɞɭɤɰɢɨɧɧɵɯ ɧɚɝɪɟɜɚɬɟɥ
ɟɣ ɜɵɛɪɚɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɩɥɨɜɨɝɨ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɨɜ.  

Ⱦɚɧɧɵɣ ɬɢɩ ɨɛɨɝɪɟɜɚ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɧɚɞёɠɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɭɦɟɪɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɩɪɨɜɟɪɟɧ ɧɚ ɦɧɨɝɢɯ ɨɛɴɟɤɬɚɯ 
ɝɢɞɪɨɬɟɯɧɢɤɢ. 

Ɉɛɨɝɪɟɜɚɟɦɵɟ ɱɚɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ, ɤɭɞɚ 
ɭɤɥɚɞɵɜɚɟɬɫɹ ɢɧɞɭɤɰɢɨɧɧɚɹ ɨɛɦɨɬɤɚ ɢɡ ɩɪɨɜɨɞɚ ɫ ɬɟɪɦɨɫɬɨɣɤɨɣ ɢɡɨɥɹɰɢɟɣ.   

ɉɨ ɨɛɦɨɬɤɚɦ ɢɧɞɭɤɰɢɨɧɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ ɩɪɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ. Ɏɢɡɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɨɛɨɝɪɟɜɚ ɹɜɥɹɟɬɫɹ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɢ ɩɨɬɟɪɶ ɧɚ "ɝɢɫɬɟɪɟɡɢɫ" ɜ ɦɟɬɚɥɥɟ ɩɪɢ 
ɩɟɪɟɫɟɱɟɧɢɢ ɟɝɨ, ɦɟɬɚɥɥɚ, ɩɟɪɟɦɟɧɧɵɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ. 
ɇɚɥɢɱɢɟ ɷɬɢɯ ɬɨɤɨɜ ɢ ɜɵɡɵɜɚɟɬ ɧɚɝɪɟɜ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ:  
Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɫ ɦɟɫɬɧɨɝɨ, ɬɚɤ ɢ ɫ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɭɥɶɬɚ 
ɭɩɪɚɜɥɟɧɢɹ, ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɠɚɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɧɨɩɨɤ. ɉɟɪɜɨɧɚɱɚɥɶɧɨɟ 
ɜɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ.  ɉɪɢ ɧɚɝɪɟɜɟ ɦɟɬɚɥɥɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ +7°ɋ ɩɪɨɢɫɯɨɞɢɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɨɛɨɝɪɟɜɚ. ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 
ɨɛɨɝɪɟɜɚɟɦɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ +1°ɋ ɨɛɨɝɪɟɜ 
ɜɤɥɸɱɚɟɬɫɹ ɫɧɨɜɚ.  ɂɧɮɨɪɦɚɰɢɹ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɫɬɭɩɚɟɬ ɨɬ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ (ɬɟɪɦɨɪɟɡɢɫɬɨɪɨɜ), ɩɨɫɬɨɹɧɧɨ 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɨɝɪɟɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 
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3 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ 
 

Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ Ȼɭɪɟɹ, ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɭ ɩɨɫёɥɤɚ 
Ɍɚɥɚɤɚɧ. ȼɨɞɨɯɪɚɧɢɥɢɳɟ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɞɜɭɯ ɫɭɛɴɟɤɬɨɜ 
ɮɟɞɟɪɚɰɢɢ — Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ. 

Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɳɧɭɸ ɜɵɫɨɤɨɧɚɩɨɪɧɭɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ 
ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɩɥɨɬɢɧɭ, ɡɞɚɧɢɟ Ƚɗɋ, ɨɬɤɪɵɬɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
(ɈɊɍ) ɢ ɡɞɚɧɢɟ ɷɥɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
(ɄɊɍɗ). 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ 2010 Ɇȼɬ. ɇɚ ɫɬɚɧɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɨ ɲɟɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɜ ɫɨɫɬɚɜ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɜɯɨɞɢɬ 
ɜɟɪɬɢɤɚɥɶɧɚɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɭɪɛɢɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 339,5 Ɇȼɬ ɢ ɫɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɬɪɟɯɮɚɡɧɨɝɨ 
ɬɨɤɚ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 335 Ɇȼɬ ɢ ɄɉȾ 96,2 %. 

ȼɵɞɚɱɚ ɦɨɳɧɨɫɬɢ ɱɟɬɵɪɟɯ ɢɡ ɲɟɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɬɚɧɰɢɢ (ɫ ɬɪɟɬɶɟɝɨ ɩɨ 
ɲɟɫɬɨɣ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɵɫɨɤɨɜɨɥɶɬɧɵɦ ɤɚɛɟɥɹɦ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ, 
ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɜ ɛɥɨɤɢ: ɩɨ ɨɞɧɨɦɭ ɤɚɛɟɥɸ - ɝɢɞɪɨɚɝɪɟɝɚɬɵ №№ 3 ɢ 4, ɩɨ 
ɜɬɨɪɨɦɭ - №№5 ɢ 6. Ⱦɢɚɦɟɬɪ ɤɚɛɟɥɹ - 128 ɦɦ, ɞɥɢɧɚ - 850 ɦ. Ʉɚɛɟɥɶɧɵɟ ɥɢɧɢɢ 
ɩɪɨɬɹɧɭɥɢɫɶ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɷɧɟɪɝɨɛɥɨɤɢ, ɱɟɪɟɡ 415-ɦɟɬɪɨɜɵɣ 
ɬɨɧɧɟɥɶ ɢ 115-ɦɟɬɪɨɜɭɸ ɲɚɯɬɭ, ɩɪɨɪɭɛɥɟɧɧɵɟ ɜ ɫɤɚɥɟ, ɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ 
ɭɫɬɪɨɣɫɬɜɭ (ɄɊɍɗ -500). 

 
3.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ. Ʉɥɢɦɚɬ 

 
ȼ ɪɚɣɨɧɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɤɥɢɦɚɬ ɦɭɫɫɨɧɧɵɣ. Ɂɢɦɨɣ ɩɪɟɨɛɥɚɞɚɟɬ ɹɫɧɚɹ ɢ 

ɦɨɪɨɡɧɚɹ ɩɨɝɨɞɚ ɩɪɢ ɡɚɬɢɲɶɹɯ ɢ ɫɥɚɛɵɯ ɜɟɬɪɚɯ. ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ 
ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ. ȼɟɫɧɚ ɫɨɥɧɟɱɧɚ ɢ ɫɭɯɚɹ. Ʌɟɬɨɦ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, 
ɨɛɥɚɱɧɨɫɬɶ, ɜɥɚɠɧɨɫɬɶ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɚɞɚɸɳɢɯ ɨɫɚɞɤɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ. Ɉɫɟɧɶɸ ɨɛɥɚɱɧɨɫɬɶ ɢ ɨɫɚɞɤɢ ɭɦɟɧɶɲɚɸɬɫɹ, ɜɟɬɟɪ 
ɨɫɥɚɛɟɜɚɟɬ. 

ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɬɜɨɪɟ Ƚɗɋ - 3,5°, ɜ 
ɡɨɧɟ ɜɵɤɥɢɧɢɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɤɨɥɨ -4,6°.  

ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ ɹɧɜɚɪɶ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 
ɜ ɫɬɜɨɪɟ Ƚɗɋ - 31°, ɜ ɡɨɧɟ ɜɵɤɥɢɧɢɜɚɧɢɹ ɨɤɨɥɨ -34°, ɚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, - 5Ɂ° ɢ - 58°, ɩɪɢ ɷɬɨɦ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɜ ɡɨɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɮɟɜɪɚɥɟ. 

ɋɚɦɵɣ ɬɟɩɥɵɣ ɦɟɫɹɰ ɢɸɥɶ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɨɥɨ 19° ɢ 
ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 40-41°. 

ɉɟɪɟɯɨɞ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 0° ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɫɟɪɟɞɢɧɟ ɨɤɬɹɛɪɹ ɢ ɚɩɪɟɥɹ. ȼ ɝɨɞɭ ɛɵɜɚɟɬ ɨɤɨɥɨ 185 ɞɧɟɣ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ 0°. Ɂɚɦɨɪɨɡɤɢ ɧɟ ɨɬɦɟɱɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɢɸɥɟ. 

ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 75%. Ƚɨɞɨɜɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 710 ɞɨ 871 ɦɦ, ɜ ɪɚɣɨɧɟ 
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ɫɬɜɨɪɚ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 776 ɦɦ, ɢɡ ɧɢɯ 80% ɜɵɩɚɞɚɟɬ ɡɚ ɩɹɬɶ ɬɟɩɥɵɯ ɦɟɫɹɰɟɜ (V-
Iɏ). ȼ ɝɨɞɭ ɛɵɜɚɟɬ ɨɤɨɥɨ 146-152 ɞɧɟɣ ɫ ɨɫɚɞɤɚɦɢ. ɑɚɫɬɨ ɨɫɚɞɤɢ ɜɵɩɚɞɚɸɬ ɜ ɜɢɞɟ 
ɥɢɜɧɟɣ ɛɨɥɶɲɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɞɨɫɬɢɝɚɸɳɟɣ ɜɟɥɢɱɢɧɵ 71 ɦɦ/ɱɚɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%. ɇɚɢɛɨɥɶɲɢɟ ɫɭɬɨɱɧɵɟ ɨɫɚɞɤɢ ɫɨɫɬɚɜɥɹɸɬ 94-132 ɦɦ. 

ɉɟɪɜɵɟ ɡɚɦɨɪɨɡɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɨɬɦɟɱɚɸɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɭ 
ɫɟɧɬɹɛɪɹ. ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɫ 31 ɨɤɬɹɛɪɹ ɩɨ 8 ɧɨɹɛɪɹ, ɫɯɨɞɢɬ ɜɨ ɜɬɨɪɨɣ 
ɩɨɥɨɜɢɧɭ ɚɩɪɟɥɹ. ɇɚɢɛɨɥɶɲɚɹ ɡɚ ɡɢɦɭ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 
55 ɫɦ. 

 
3.2 ȼɨɞɧɵɣ ɪɟɠɢɦ 

 
ɉɨ ɜɨɞɧɨɦɭ ɪɟɠɢɦɭ ɪ. Ȼɭɪɟɹ ɨɬɧɨɫɢɬɫɹ ɤ ɞɚɥɶɧɟɜɨɫɬɨɱɧɨɦɭ ɬɢɩɭ. Ɉɫɧɨɜɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɞɨɠɞɢ, ɢɯ ɞɨɥɹ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 50-70% ɨɛɳɟɝɨ 
ɝɨɞɨɜɨɝɨ ɫɬɨɤɚɦ. ɇɚ ɫɧɟɝɨɜɨɟ ɩɢɬɚɧɢɟ ɩɪɢɯɨɞɢɬɫɹ 10-20%, ɧɚ ɩɨɞɡɟɦɧɨɟ 10-30%. 

ȼɨɞɧɵɣ ɪɟɠɢɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɛɨɥɶɲɢɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ, ɱɚɫɬɵɦɢ ɢ 
ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɥɟɬɧɟ-ɨɫɟɧɧɢɦɢ ɩɚɜɨɞɤɚɦɢ, ɢ ɧɢɡɤɨɣ ɡɢɦɧɟɣ ɦɟɠɟɧɶɸ. 

ȼ ɧɚɱɚɥɟ ɚɩɪɟɥɹ ɩɪɢ ɥɟɞɨɫɬɚɜɟ ɧɚɱɢɧɚɟɬɫɹ ɜɟɫɟɧɧɢɣ ɩɨɞɴɟɦ ɭɪɨɜɧɹ. Ʌɟɞɨɯɨɞ 
ɩɪɨɯɨɞɢɬ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ - ɧɚɱɚɥɟ ɦɚɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɩɨɞɴɟɦɟ ɢ ɩɢɤɟ ɜɟɫɟɧɧɟɝɨ 
ɩɨɥɨɜɨɞɶɹ, ɞɥɢɬɫɹ ɱɚɳɟ 8-10 ɫɭɬɨɤ, ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ - 2-18, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɚɬɨɪɚɦɢ 
ɢ ɧɚɜɚɥɚɦɢ ɥɶɞɚ ɧɚ ɛɟɪɟɝɚ. 

ɉɚɜɨɞɨɱɧɵɣ ɩɟɪɢɨɞ ɨɛɵɱɧɨ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɤɨɥɨ 150 ɞɧɟɣ, ɜ ɨɬɞɟɥɶɧɵɟ ɜɨɞɵ 
130-175 ɞɧɟɣ, ɱɢɫɥɨ ɜɟɫɟɧɧɟ-ɥɟɬɧɟ-ɨɫɟɧɧɢɯ ɞɨɠɞɟɜɵɯ ɩɚɜɨɞɤɨɜ ɜ ɪɚɡɧɵɟ ɝɨɞɵ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ 3 ɞɨ 15. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɚɜɨɞɤɢ ɩɪɨɯɨɞɹɬ ɜ ɨɫɧɨɜɧɨɦ ɜ ɢɸɥɟ ɢ 
ɚɜɝɭɫɬɟ, ɪɟɠɟ ɜ ɦɚɟ - ɢɸɧɟ ɢ ɫɟɧɬɹɛɪɟ. Ɇɟɠɞɭ ɩɚɜɨɞɤɚɦɢ ɧɚɛɥɸɞɚɸɬɫɹ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɩɟɪɢɨɞɵ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ. 

Ɉɛɵɱɧɨ ɜ ɨɤɬɹɛɪɟ ɧɚɱɢɧɚɟɬɫɹ ɫɩɚɞ ɭɪɨɜɧɟɣ, ɧɨ ɢɧɨɝɞɚ ɜ ɤɨɧɰɟ ɫɟɧɬɹɛɪɹ ɢ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɧɚɱɚɥɚ ɥɟɞɨɨɛɪɚɡɨɜɚɧɢɹ. Ɉɫɟɧɧɢɣ ɥɟɞɨɯɨɞ, ɩɪɨɞɨɥɠɚɜɲɢɣɫɹ ɜ 
ɫɪɟɞɧɟɦ 14 ɞɧɟɣ, ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɨɬ 5 ɞɨ 27 ɞɧɟɣ, ɧɨɫɢɬ ɡɚɠɨɪɧɵɣ ɯɚɪɚɤɬɟɪ. Ʌɟɞɨɫɬɚɜ 
ɧɚɫɬɭɩɚɟɬ ɜ ɧɚɱɚɥɟ ɧɨɹɛɪɹ, ɨɛɵɱɧɨ ɟɦɭ ɩɪɟɞɲɟɫɬɜɭɟɬ ɩɨɞɴɟɦ ɭɪɨɜɧɹ ɜɨɞɵ ɞɨ 1 ɦɟɬɪɚ. 
ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɥɟɞɨɫɬɚɜɚ ɩɪɨɢɫɯɨɞɢɬ ɦɟɞɥɟɧɧɵɣ ɫɩɚɞ ɭɪɨɜɧɹ. 

Ɂɢɦɧɹɹ ɦɟɠɟɧɶ ɧɢɡɤɚɹ ɭɫɬɨɣɱɢɜɚɹ, ɞɥɢɬɫɹ ɫ ɧɨɹɛɪɹ ɩɨ ɚɩɪɟɥɶ. Ɇɧɨɝɢɟ ɪɟɤɢ 
ɛɚɫɫɟɣɧɚ ɡɢɦɨɣ ɩɟɪɟɦɟɪɡɚɸɬ ɢ ɫɬɨɤ ɜ ɧɢɯ ɩɨɥɧɨɫɬɶɸ ɩɪɟɤɪɚɳɚɟɬɫɹ. Ƚɨɞɨɜɨɣ ɦɢɧɢɦɭɦ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɹɧɜɚɪɟ - ɚɩɪɟɥɟ. 

ɋɬɨɤ ɜɧɭɬɪɢ ɝɨɞɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɤɪɚɣɧɟ ɧɟɪɚɜɧɨɦɟɪɧɨ: 80-90% ɩɪɨɯɨɞɢɬ ɜ 
ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ. ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ (ɨɤɬɹɛɪɶ - ɧɨɹɛɪɶ) ɫɬɨɤ 
ɫɨɫɬɚɜɥɹɟɬ 7-12% ɝɨɞɨɜɨɝɨ, ɜ ɡɢɦɧɢɣ -2-5%. 

 
3.3 ɇɚɡɧɚɱɟɧɢɟ ɢ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 

Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ   ɜɨɞɨɫɛɪɨɫ (ɞɚɥɟɟ ɗȼɋ) ɪɚɫɩɨɥɨɠɟɧ  ɜ  ɜɨɞɨɫɥɢɜɧɨɣ  

ɱɚɫɬɢ  ɩɥɨɬɢɧɵ  ɜ  ɫɟɤɰɢɹɯ 26-34,   ɨɛɨɪɭɞɨɜɚɧ  ɜɨɫɟɦɶɸ  ɩɪɨɩɭɫɤɧɵɦɢ  
ɨɬɜɟɪɫɬɢɹɦɢ.    ɉɪɨɩɭɫɤɧɨɟ  ɨɬɜɟɪɫɬɢɟ  ɢɦɟɟɬ  ɞɜɚ  ɪɹɞɚ  ɩɚɡɨɜ  ɞɥɹ  ɭɫɬɚɧɨɜɤɢ  
ɨɫɧɨɜɧɨɝɨ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ  ɡɚɬɜɨɪɚ[8]. 
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Ɇɚɧɟɜɪɢɪɨɜɚɧɢɟ  ɨɫɧɨɜɧɵɦ ɩɥɨɫɤɢɦ ɤɨɥɟɫɧɵɦ ɫɟɤɰɢɨɧɧɵɦ  ɡɚɬɜɨɪɨɦ (12-
14,6-14,6) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ  ɩɪɢ  ɩɨɦɨɳɢ  ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ  250/25/5-10. 

Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɛɪɨɫ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɢɥɢ ɩɪɟɤɪɚɳɟɧɢɟ ɩɪɨɩɭɫɤɚ ɜɨɞɵ 
ɱɟɪɟɡ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɭɡɥɚ. ɉɨɷɬɨɦɭ ɡɚɬɜɨɪɵ ɞɨɥɠɧɵ ɪɚɛɨɬɚɬɶ 
ɧɟɡɚɜɢɫɢɦɨ ɢ ɛɟɡɨɬɤɚɡɧɨ. 

Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɡɚɬɜɨɪɨɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɸɬɫɹ: 
-  ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; 
Ɂɚɬɜɨɪɵ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
- ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɰɟɥɨɦ ɢ ɟё ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ; 
- ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɡɚɬɜɨɪɚ ɢ ɦɟɫɬ ɫɨɩɪɹɠɟɧɢɣ ɟɝɨ ɫ ɱɚɫɬɹɦɢ 

ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɦɟɫɬ ɫɨɩɪɹɠɢɣ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɡɚɬɜɨɪɚ; 
- ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɛɨɞɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɜ ɫɬɨɹɱɟɣ ɜɨɞɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɡɚɬɜɨɪɚ; 
- ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɨɬɤɪɵɬɢɹɯ ɩɪɨɟɦɨɜ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɪɚɛɨɬɵ ɡɚɬɜɨɪɚ (ɞɥɹ ɨɫɧɨɜɧɵɯ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɡɚɬɜɨɪɨɜ). 

ȼɫɟ ɫɟɤɰɢɢ ɡɚɬɜɨɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɧɭɦɟɪɨɜɚɧɵ ɜɨ ɢɡɛɟɠɚɧɢɟ ɚɜɚɪɢɣ ɢɡ-
ɡɚ ɧɟɩɪɚɜɢɥɶɧɨɣ ɢɯ ɭɫɬɚɧɨɜɤɟ ɧɚ ɜɵɫɨɬɟ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɡɚɬɜɨɪɚɦɢ ɩɪɢ ɩɨɬɟɪɟ ɷɧɟɪɝɨɩɢɬɚɧɢɹ 
ɤɪɚɧɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ  (ɨɬ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 
ɞɢɡɟɥɶɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ȻɄȺɗɋ1ɯP1250X ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɨɬɦɟɬɤɟ 
263.00 ɫɟɤɰɢɹ 3 [9]. 

 
3.4 Ɂɚɬɜɨɪ ɨɫɧɨɜɧɨɣ ɩɥɨɫɤɢɣ ɤɨɥɟɫɧɵɣ ɫɟɤɰɢɨɧɧɵɣ (12,0-14,6-14,6) 

  
Ɂɚɬɜɨɪ ɩɥɨɫɤɢɣ ɨɫɧɨɜɧɨɣ ɤɨɥɟɫɧɵɣ ɫɟɤɰɢɨɧɧɵɣ 12-14,6-14,6 ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɥɨɬɢɧɵ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɬɜɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 - Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
ɉɪɨɥɟɬ ɜ ɫɜɟɬɭ (ɦ) 12 
ȼɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ (ɦ) - 
Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ (ɦ) 12,82 
ɇɚɪɭɠɧɚɹ ɜɵɫɨɬɚ (ɦ) 14,6 
Ɋɚɫɱɟɬɧɨɟ ɩɨɞɴɟɦɧɨɟ ɭɫɢɥɢɟ (ɬɫ) 179,2 
Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ (ɦ) 14,6 
Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɩɨɞɜɟɫɚ (ɲɬ) 2 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɩɨɞɜɟɫɚ (ɦ) 13,04 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɜɨɞɨɫɥɢɜɟ (ɲɬ) 8 
Ʉɨɥɢɱɟɫɬɜɨ ɚɜɚɪɢɣɧɨ - ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ (ɲɬ) 2 
Ɇɚɫɫɚ ɡɚɬɜɨɪɚ(ɬɧ) 86,580 
ɉɨɞɯɜɚɬ ɤɨɧɫɨɥɶɧɵɣ 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɯɜɚɬɨɜ 2 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɯɜɚɬɨɜ, ɬ 67 

 
Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɡɚɬɜɨɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɞɟɥɶɧɵɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ, 

ɩɨ ɜɨɫɩɪɢɹɬɢɸ ɧɚɝɪɭɡɨɤ, ɡɚɬɜɨɪ. Ɋɚɡɦɟɪɵ ɫɟɤɰɢɣ ɩɨ ɜɵɫɨɬɟ ɜɵɛɪɚɧɵ ɢɡ ɭɫɥɨɜɢɹ 
ɨɞɢɧɚɤɨɜɵɯ ɩɨ ɜɟɥɢɱɢɧɟ ɧɚɝɪɭɡɨɤ ɧɚ ɫɟɤɰɢɸ. Ɋɚɡɦɟɳɟɧɢɟ ɤɨɥɟɫ ɩɪɢɧɹɬɨ ɬɚɤɢɦ, 
ɱɬɨɛɵ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɥɟɫɚ ɛɵɥɢ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵ. ɋɟɤɰɢɢ ɨɛɴɟɞɢɧɟɧɵ ɜ ɟɞɢɧɵɣ 
ɡɚɬɜɨɪ ɫ ɩɨɦɨɳɶɸ ɫɟɪɟɝ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɩɨɪɧɨ-ɤɨɧɰɟɜɵɯ ɫɬɨɣɤɚɯ (ɛɚɥɤɚɯ). 
ɇɚ ɨɛɲɢɜɤɟ ɪɚɫɩɨɥɨɠɟɧɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɡɚɢɦɧɨɟ ɭɞɟɪɠɢɜɚɧɢɟ 
ɫɟɤɰɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɛɟɡ ɛɨɥɶɲɢɯ ɫɦɟɳɟɧɢɣ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɩɟɪɟɤ 
ɩɪɨɥɟɬɚ. Ȼɚɥɨɱɧɚɹ ɤɥɟɬɤɚ ɫɨɫɬɨɢɬ ɢɡ ɨɩɨɪɧɨ - ɤɨɧɰɟɜɵɯ ɛɚɥɨɤ, ɪɢɝɟɥɟɣ, 
ɫɬɪɢɧɝɟɪɨɜ ɢ ɞɢɚɮɪɚɝɦ. ȼɟɪɯ ɢ ɧɢɡ ɨɛɲɢɜɤɢ ɫɟɤɰɢɣ ɩɨɞɤɪɟɩɥɟɧɵ ɨɛɜɹɡɤɚɦɢ. 
ɇɢɠɧɢɟ ɨɛɜɹɡɤɢ ɫɥɭɠɚɬ ɬɚɤɠɟ ɨɩɨɪɚɦɢ ɞɥɹ ɪɟɡɢɧɵ ɧɨɠɟɜɵɯ ɭɩɥɨɬɧɟɧɢɣ. 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɢɡ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ (ɛɭɥɶɛɵ) ɢ ɪɟɡɢɧɨɜɵɯ 
ɩɪɨɤɥɚɞɨɤ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɛɭɥɶɛɚ ɢɦɟɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 
ɧɚɬɹɠɟɧɢɟ ɩɭɬɟɦ ɢɡɝɢɛɚ ɨɫɧɨɜɚɧɢɹ ɛɭɥɶɛɵ. ɇɚɬɹɝ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 5ɦɦ. 
Ɋɟɡɢɧɨɜɵɣ ɷɥɟɦɟɧɬ «ɛɭɥɶɛɚ» ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɠɢɦɚɟɬɫɹ ɤ 
ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ. ɉɪɢɠɢɦɚɹɫɶ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ, ɛɭɥɶɛɚ ɭɩɥɨɬɧɹɟɬ ɡɚɡɨɪ. ȼ ɬɨɠɟ ɜɪɟɦɹ, 
ɧɟɪɠɚɜɟɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɛɭɥɶɛɟ ɦɟɧɶɲɟ ɢɡɧɚɲɢɜɚɬɶɫɹ, ɩɪɢ 
ɩɟɪɟɦɟɳɟɧɢɢ ɡɚɬɜɨɪɚ, ɬɚɤ ɤɚɤ ɞɨɥɝɨ ɨɫɬɚɟɬɫɹ ɝɥɚɞɤɨɣ. 

Ʉɨɥɟɫɚ ɫ ɜɬɭɥɤɚɦɢ ɢɡ ɫɚɦɨɫɦɚɡɵɜɚɸɳɟɝɨɫɹ ɦɚɬɟɪɢɚɥɚ ȺɋɆ-Ʉ112 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɚɡɚɯ, ɫɧɚɪɭɠɢ ɨɬ ɨɩɨɪɧɨ-ɤɨɧɰɟɜɵɯ ɛɚɥɨɤ ɢ ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɨɫɹɯ, 
ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚɞɟɥɚɧɵ ɜ ɫɬɟɧɤɚɯ ɨɩɨɪɧɨ - ɤɨɧɰɟɜɵɯ ɛɚɥɨɤ ɢ 
ɞɢɚɮɪɚɝɦɚɯ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɜɧɭɬɪɢ ɛɚɥɨɱɧɨɣ ɤɥɟɬɤɢ. 

Ɂɚɬɜɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɫɟɤɰɢɣ, ɪɚɛɨɬɚɟɬ ɤɚɤ ɟɞɢɧɨɟ ɰɟɥɨɟ. ɇɢ ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɟɝɨ ɜ ɩɚɡɵ, ɧɢ ɩɪɢ ɯɪɚɧɟɧɢɢ ɨɧ ɧɟ ɪɚɡɴɟɞɢɧɹɟɬɫɹ ɧɚ ɫɟɤɰɢɢ. 
Ɋɚɡɴɟɞɢɧɟɧɢɟ ɫɟɤɰɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɬɨɥɶɤɨ ɞɥɹ ɪɟɦɨɧɬɚ ɡɚɬɜɨɪɨɜ. 

Ɂɚɬɜɨɪ ɢɦɟɟɬ ɞɜɟ ɬɨɱɤɢ ɩɨɞɜɟɫɚ. ɋ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɡɚɬɜɨɪɚ ɢɦɟɸɬɫɹ ɞɜɟ 
ɲɬɚɧɝɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɴɟɦ ɢ ɨɩɭɫɤɚɧɢɟ ɡɚɬɜɨɪɚ ɜ ɩɚɡɵ, 
ɢ ɩɨɞɜɟɲɢɜɚɧɢɟ ɟɝɨ ɜ ɩɚɡɚɯ ɩɪɢ ɱɚɫɬɢɱɧɨɦ ɨɬɤɪɵɬɢɢ. ɇɚ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɡɚɬɜɨɪɚ 
ɧɚ ɨɩɨɪɧɨ-ɤɨɧɰɟɜɵɯ ɛɚɥɤɚɯ ɢɦɟɸɬɫɹ ɤɨɧɫɨɥɢ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɩɢɪɚɧɢɹ 
ɡɚɬɜɨɪɚ ɧɚ ɩɨɞɯɜɚɬɵ. ɂɦɟɸɬɫɹ ɩɚɪɚ ɤɨɧɫɨɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɬɤɪɵɬɢɟ ɧɚ 3,0; 
6,0; 8,7; 10,73 ɦ [9]. 
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3.5 Ɂɚɬɜɨɪ ɩɥɨɫɤɢɣ ɤɨɥɟɫɧɵɣ ɫɟɤɰɢɨɧɧɵɣ (ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ) (12-
14,6-13,2) 

 
Ⱥɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ (ɞɚɥɟɟ ȺɊɁ) ɫɥɭɠɢɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ 

ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɟɤɪɚɬɢɬɶ ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɣ ɫɛɪɨɫ ɜɨɞɵ ɢɥɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɟɫɬɢ 
ɨɫɦɨɬɪ ɢ ɪɟɦɨɧɬ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɟɝɨ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɬɜɨɪɚ ɚɧɚɥɨɝɢɱɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ, ɤɪɨɦɟ 
ɲɬɚɧɝ, ɞɥɢɧɚ ɤɨɬɨɪɵɯ ɦɟɧɶɲɟ ɱɟɦ ɧɚ ɨɫɧɨɜɧɨɦ ɡɚɬɜɨɪɟ [9]. 

 
3.6 Ɂɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɡɚɬɜɨɪɨɜ ɨɫɧɨɜɧɵɯ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 

 
Ɂɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɫɥɭɠɚɬ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɡɚɬɜɨɪɨɜ ɢ ɩɟɪɟɞɚɱɢ 

ɧɚɝɪɭɡɤɢ ɨɬ ɡɚɬɜɨɪɚ ɧɚ ɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɬɢɧɵ ɜ ɪɚɛɨɱɟɦ ɩɨɥɨɠɟɧɢɢ ɢ 
ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɡɚɬɜɨɪɨɜ ɜɨ ɜɪɟɦɹ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ ɩɪɨɥɟɬɨɜ.  

ɇɟɫɭɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɹɜɥɹɸɬɫɹ ɥɢɬɵɟ ɪɟɥɶɫɵ. Ⱦɪɭɝɢɦ 
ɝɥɚɜɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɩɥɨɬɧɨɝɨ 
ɩɪɢɥɟɝɚɧɢɹ ɪɟɡɢɧɨɜɵɯ ɭɩɥɨɬɧɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɡɚɬɜɨɪɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɡɨɜɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɧɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɹɯ ɩɪɢɜɚɪɟɧɚ ɩɨɥɨɫɚ ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ [9]. 

 
3.7 Ƚɢɞɪɨɭɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɗȼɋ 

 
ɍɩɥɨɬɧɟɧɢɹ ɪɟɡɢɧɨɜɵɟ ɞɥɹ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞ

ɧɚɡɧɚɱɟɧɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɢ ɚɦɨɪɬɢɡɚɰɢɢ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠ
ɟɧɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɪɟɫɧɨɣ ɢɥɢ ɦɨɪɫɤɨɣ ɜɨɞɟ. 

  ɍɩɥɨɬɧɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵ ɜ ɭɫɥɨɜɢɹɯ ɭɦɟɪɟɧɧɨɝɨ ɤɥɢɦɚɬɚ ɩɪɢ ɬɟɦɩɟ
ɪɚɬɭɪɟ ɨɬ ɦɢɧɭɫ 35 ɞɨ ɩɥɸɫ 70 °ɋ.  

ɇɚ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɩɨɞɜɢɠɧɨɣ ɱɚɫɬɶɸ 
ɡɚɬɜɨɪɚ ɢ ɨɩɨɪɚɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ (ɛɨɤɨɜɵɟ - ɛɭɥɶɛɨɜɵɟ) ɭɩɥɨɬɧɟɧɢɹ 
ɬɢɩɚ 1-II  Ɍɍ-2539-019-00152106-00 (ɪɢɫɭɧɨɤ 3.1) ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɭɩɥɨɬɧɟɧɢɹ 
ɬɢɩɚ XV (ɧɨɠɟɜɵɟ) (ɪɢɫɭɧɨɤ 3.2). 

 

 
Ɋɢɫɭɧɨɤ 3.1 - Ȼɭɥɶɛɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ 
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Ɋɢɫɭɧɨɤ 3.2 - ɇɨɠɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ 

 
Ɋɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɭɩɥɨɬɧɟɧɢɣ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 
1. ɍɫɬɚɧɨɜɤɭ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ. 
2. Ɉɫɦɨɬɪ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɛɟɡ ɩɨɞɴɟɦ ɡɚɬɜɨɪɚ. 
ɉɪɢ ɷɬɨɦ ɜɵɹɜɥɹɸɬɫɹ ɦɟɫɬɚ ɧɟɩɥɨɬɧɨɝɨ ɩɪɢɥɟɝɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɩɥɨɬɧɟɧɢɹ 

ɤ ɡɚɤɥɚɞɧɵɦ ɱɚɫɬɹɦ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɨɩɢɪɚɧɢɹ ɡɚɬɜɨɪɚ ɧɚ ɨɩɨɪɧɵɟ ɷɥɟɦɟɧɬɵ 
ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɩɨɪɨɝɚ ɜ ɩɚɡɚɯ. 

ɉɪɢ ɨɩɢɪɚɧɢɢ ɡɚɬɜɨɪɚ ɧɚ ɨɩɨɪɧɵɟ ɩɥɨɳɚɞɤɢ, ɧɨɠɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɥɨɬɧɨ ɢ ɪɚɜɧɨɦɟɪɧɨ ɩɪɢɠɚɬɨ ɤ ɩɨɪɨɝɭ ɧɚ ɜɫɟɣ ɞɥɢɧɟ. Ɇɟɫɬɚ ɨɬɫɭɬɫɬɜɢɹ 
ɩɪɢɥɟɝɚɧɢɹ ɭɩɥɨɬɧɟɧɢɹ ɩɪɨɜɟɪɹɸɬɫɹ ɩɭɬɟɦ ɨɫɦɨɬɪɚ ɭɩɥɨɬɧɟɧɢɹ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɫ 
ɩɨɦɨɳɶɸ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ (ɧɚ ɩɪɨɫɜɟɬ). ɉɥɨɬɧɨɫɬɶ ɨɩɢɪɚɧɢɹ ɩɪɨɜɟɪɹɟɬɫɹ 
ɤɥɢɧɨɜɵɦ ɳɭɩɨɦ. ɍɫɢɥɢɟ ɨɬ ɜɯɨɠɞɟɧɢɹ ɳɭɩɚ ɦɟɠɞɭ ɪɟɡɢɧɨɣ ɢ ɩɨɪɨɝɨɦ ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɞɢɧɚɤɨɜɵɦ ɩɪɢ ɜɯɨɠɞɟɧɢɢ ɳɭɩɚ ɧɚ ɡɚɞɚɧɧɭɸ ɝɥɭɛɢɧɭ. Ɍɚɤɢɟ ɠɟ 
ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɢ ɩɪɢ ɨɫɦɨɬɪɟ ɛɨɤɨɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɩɥɨɬɧɟɧɢɣ. 
Ȼɭɥɶɛɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ ɞɨɥɠɧɨ ɩɥɨɬɧɨ ɩɪɢɠɢɦɚɬɶɫɹ ɫ «ɧɚɬɹɝɨɦ» ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɦɢɥɥɢɦɟɬɪɨɜ, ȼɫɟ ɡɚɦɟɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɷɫɤɢɡɨɜ, ɚ ɬɨɱɤɢ ɞɥɹ ɡɚɦɟɪɨɜ ɜɵɛɢɪɚɸɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɜɞɨɥɶ ɭɩɥɨɬɧɟɧɢɹ ɫ ɲɚɝɨɦ 
ɧɟ ɛɨɥɟɟ 500ɦɦ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɩɪɢɥɟɝɚɧɢɹ ɧɨɠɟɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɤ ɩɨɪɨɝɭ, ɪɟɡɢɧɭ 
ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ. Ʉɨɧɬɭɪ ɪɟɡɢɧɵ ɩɨ ɜɟɪɬɢɤɚɥɢ ɩɪɢɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 
ɩɪɨɮɢɥɟɦ ɩɨɪɨɝɚ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ ɩɪɨɤɥɚɞɨɤ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɤɚɱɟɫɬɜɚ. 
ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɪɟɡɢɧɟ, ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɦɟɧɟɧɚ. Ȼɨɤɨɜɵɟ 
ɭɩɥɨɬɧɟɧɢɹ ɬɚɤ ɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɟɦ ɤɨɧɤɪɟɬɧɨɣ 
ɡɚɤɥɚɞɧɨɣ ɱɚɫɬɢ ɧɚ ɟɟ ɪɚɛɨɱɟɣ ɜɵɫɨɬɟ. 

ɍɩɥɨɬɧɟɧɢɹ ɫɬɵɤɭɸɬɫɹ ɩɨ ɞɥɢɧɟ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɜɭɥɤɚɧɢɡɚɰɢɢ. ɉɪɢ 
ɞɪɭɝɨɦ ɫɩɨɫɨɛɟ ɫɬɵɤɨɜ, ɧɟɬ ɧɢ ɤɚɤɨɣ ɝɚɪɚɧɬɢɢ ɨɬ ɩɪɨɬɟɱɟɤ. 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɭɩɥɨɬɧɟɧɢɣ ɢ ɢɯ ɩɨɞɝɨɧɤɚ ɤ ɡɚɤɥɚɞɧɵɦ ɱɚɫɬɹɦ ɞɨɥɠɧɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɳɚɬɟɥɶɧɨ, ɛɟɡ ɫɩɟɲɤɢ, ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɢ ɩɨɞ 
ɫɬɪɨɝɢɦ ɤɨɧɬɪɨɥɟɦ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɠɟ ɨɫɦɨɬɪ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɛɟɬɨɧɚ ɜ ɪɚɣɨɧɟ ɡɚɤɥɚɞɧɵɯ 
ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜ ɨɛɯɨɞ ɩɚɡɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
 

3.8 Ɉɛɫɥɭɠɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ 
 

Ɉɫɦɨɬɪ ɡɚɬɜɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɥɚɧɨɜɨɦ ɩɨɪɹɞɤɟ ɜ ɫɪɨɤɢ ɫɨɝɥɚɫɨɜɚɧɧɵɟ 
ɫ ɩɪɨɩɭɫɤɨɦ ɪɚɫɯɨɞɨɜ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤ ɠɟ ɩɪɢ 
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ɜɢɡɭɚɥɶɧɵɯ ɩɪɢɡɧɚɤɚɯ ɧɟɢɫɩɪɚɜɧɨɫɬɢ: ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɵɟ ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ 
ɭɩɥɨɬɧɟɧɢɹ, ɩɪɢɡɧɚɤɢ ɤɨɪɪɨɡɢɢ, ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɥɨɠɧɨɫɬɟɣ ɩɪɢ 
ɦɚɧɟɜɪɢɪɨɜɚɧɢɢ, ɢ ɨɫɨɛɟɧɧɨ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɨɬɤɚɡɚ ɜ ɪɚɛɨɬɟ. Ⱦɨɫɬɭɩ ɤ 
ɡɚɬɜɨɪɭ ɩɪɢ ɟɝɨ ɪɚɛɨɱɟɦ ɩɨɥɨɠɟɧɢɢ ɨɝɪɚɧɢɱɟɧ, ɬɚɤ ɤɚɤ ɨɧ ɧɚɯɨɞɢɬɫɹ ɱɚɫɬɢɱɧɨ ɜ 
ɜɨɞɟ ɢ ɜ ɩɚɡɚɯ. Ⱦɥɹ ɨɫɦɨɬɪɚ ɡɚɬɜɨɪɚ ɧɚ ɦɟɫɬɟ ɢɥɢ ɩɨɞɴɟɦɚ ɟɝɨ, ɬɪɟɛɭɟɬɫɹ 
ɭɫɬɚɧɨɜɤɚ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ. ɉɪɢ ɨɫɦɨɬɪɟ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɸɬ 
ɫɨɫɬɨɹɧɢɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, ɧɚɥɢɱɢɟ ɬɪɟɳɢɧ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɞɟɮɟɤɬɨɜ ɢ ɬ. ɩ., 
ɫɨɫɬɨɹɧɢɟ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɵ, ɢɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɟɫ, ɢɡɦɟɧɟɧɢɟ 
ɝɟɨɦɟɬɪɢɢ ɨɤɪɭɠɧɨɫɬɢ ɤɨɥɟɫ (ɨɜɚɥɶɧɨɫɬɶ, ɥɵɫɤɢ ɢ ɬ.ɩ.), ɫɨɫɬɨɹɧɢɟ ɜɬɭɥɨɤ, 
ɧɚɥɢɱɢɟ ɤɪɟɩɟɠɧɵɯ ɢɡɞɟɥɢɣ ɧɚ ɤɨɥɟɫɚɯ ɢ ɜ ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɨɫɟɣ ɤɨɥɟɫ. 

ɉɪɢ ɨɫɦɨɬɪɟ ɭɩɥɨɬɧɟɧɢɣ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɚɞɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɟ 
ɦɟɫɬɚ, ɝɞɟ ɧɚɛɥɸɞɚɥɢɫɶ ɩɪɨɬɟɱɤɢ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɡɧɨɫ «ɛɭɥɶɛɵ» ɨɬ ɬɪɟɧɢɹ, 
ɜɵɹɜɥɹɸɬɫɹ ɦɟɫɬɚ ɜɵɪɵɜɨɜ ɪɟɡɢɧɵ, ɢ ɨɰɟɧɢɜɚɸɬɫɹ ɟɟ ɷɥɚɫɬɢɱɧɵɟ ɫɜɨɣɫɬɜɚ. 

ɉɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɫɥɟ ɩɪɟɞɵɞɭɳɟɝɨ ɪɟɦɨɧɬɚ ɛɨɥɟɟ ɲɟɫɬɢ ɥɟɬ, ɪɟ-
ɡɢɧɨɜɵɟ ɷɥɟɦɟɧɬɵ ɭɩɥɨɬɧɟɧɢɣ ɡɚɦɟɧɹɸɬɫɹ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ. ɉɪɢ 
ɧɚɡɧɚɱɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɡɚɬɜɨɪɚ ɱɟɪɟɡ ɩɹɬɶ ɥɟɬ ɢ ɛɨɥɟɟ, 
ɢɦɟɸɳɢɟɫɹ ɜ ɧɚɥɢɱɢɢ ɡɚɩɚɫɧɵɟ ɪɟɡɢɧɨɜɵɟ ɷɥɟɦɟɧɬɵ ɭɩɥɨɬɧɟɧɢɣ, ɯɪɚɧɢɜɲɢɟɫɹ 
ɤ ɧɚɱɚɥɭ ɪɟɦɨɧɬɚ ɞɜɚ ɝɨɞɚ ɢ ɛɨɥɟɟ, ɧɚ ɡɚɬɜɨɪ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, 
ɬɚɤ ɤɚɤ ɫɧɢɠɚɸɬɫɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɤ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɬɜɨɪɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɞɟɮɟɤɬɚɦɢ: 

-ɧɚɥɢɱɢɟ ɬɪɟɳɢɧ ɧɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɯ ɡɚɬɜɨɪɚ ɢ ɲɬɚɧɝ; 
-ɨɬɫɭɬɫɬɜɢɟ ɱɚɫɬɢ ɭɩɥɨɬɧɟɧɢɣ ɢ ɪɚɡɪɵɜɵ ɪɟɡɢɧɨɜɵɯ ɷɥɟɦɟɧɬɨɜ; 
-ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɟɧɵ ɦɟɬɚɥɥɚ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɛɨɥɟɟ, ɱɟɦ ɧɚ 
15%; 
-ɩɪɟɠɞɟɜɪɟɦɟɧɧɨ ɫɨɫɬɚɪɢɜɲɚɹɫɹ ɢ ɡɚɬɜɟɪɞɟɜɲɚɹ ɪɟɡɢɧɚ ɭɩɥɨɬɧɟɧɢɣ ɢɥɢ 

ɪɟɡɢɧɚ ɫɬɚɪɲɟ ɞɟɫɹɬɢ ɥɟɬ; 
-ɟɫɥɢ ɧɚ ɤɨɥɟɫɚɯ ɢɦɟɸɬɫɹ «ɥɵɫɤɢ» ɢɥɢ ɞɪɭɝɢɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɧɨɣ 

ɮɨɪɦɵ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɧɢɹ; 
-ɩɪɢ ɢɡɧɨɫɟ ɜɬɭɥɤɢ ɛɨɥɟɟ 3 ɦɦ ɢɥɢ ɟɟ ɪɚɡɪɭɲɟɧɢɢ. 
ȼɵɹɜɥɹɸɬɫɹ ɦɟɫɬɚ ɧɟɩɥɨɬɧɨɝɨ ɩɪɢɥɟɝɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɩɥɨɬɧɟɧɢɹ ɤ 

ɡɚɤɥɚɞɧɵɦ ɱɚɫɬɹɦ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɨɩɢɪɚɧɢɹ ɡɚɬɜɨɪɚ ɧɚ ɨɩɨɪɧɵɟ ɷɥɟɦɟɧɬɵ 
ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɩɨɪɨɝɚ ɜ ɩɚɡɚɯ. 

ɉɪɢ ɨɩɢɪɚɧɢɢ ɡɚɬɜɨɪɚ ɧɚ ɨɩɨɪɧɵɟ ɩɥɨɳɚɞɤɢ, ɧɨɠɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɥɨɬɧɨ ɢ ɪɚɜɧɨɦɟɪɧɨ ɩɪɢɠɚɬɨ ɤ ɩɨɪɨɝɭ ɧɚ ɜɫɟɣ ɞɥɢɧɟ. Ɇɟɫɬɚ ɨɬɫɭɬɫɬɜɢɹ 
ɩɪɢɥɟɝɚɧɢɹ ɭɩɥɨɬɧɟɧɢɹ ɩɪɨɜɟɪɹɸɬɫɹ ɩɭɬɟɦ ɨɫɦɨɬɪɚ ɭɩɥɨɬɧɟɧɢɹ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɫ 
ɩɨɦɨɳɶɸ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ (ɧɚ ɩɪɨɫɜɟɬ). ɉɥɨɬɧɨɫɬɶ ɨɩɢɪɚɧɢɹ ɩɪɨɜɟɪɹɟɬɫɹ 
ɤɥɢɧɨɜɵɦ ɳɭɩɨɦ. ɍɫɢɥɢɟ ɨɬ ɜɯɨɠɞɟɧɢɹ ɳɭɩɚ ɦɟɠɞɭ ɪɟɡɢɧɨɣ ɢ ɩɨɪɨɝɨɦ ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɞɢɧɚɤɨɜɵɦ ɩɪɢ ɜɯɨɠɞɟɧɢɢ ɳɭɩɚ ɧɚ ɡɚɞɚɧɧɭɸ ɝɥɭɛɢɧɭ. Ɍɚɤɢɟ ɠɟ 
ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɢ ɩɪɢ ɨɫɦɨɬɪɟ ɛɨɤɨɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɩɥɨɬɧɟɧɢɣ. 
Ȼɭɥɶɛɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ ɞɨɥɠɧɨ ɩɥɨɬɧɨ ɩɪɢɠɢɦɚɬɶɫɹ ɫ «ɧɚɬɹɝɨɦ» ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɦɢɥɥɢɦɟɬɪɨɜ. ȼɫɟ ɡɚɦɟɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɷɫɤɢɡɨɜ, ɚ ɬɨɱɤɢ ɞɥɹ ɡɚɦɟɪɨɜ ɜɵɛɢɪɚɸɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɜɞɨɥɶ ɭɩɥɨɬɧɟɧɢɹ ɫ ɲɚɝɨɦ 
ɧɟ ɛɨɥɟɟ 500ɦɦ. 
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ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɩɪɢɥɟɝɚɧɢɹ ɧɨɠɟɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɤ ɩɨɪɨɝɭ, ɪɟɡɢɧɭ ɫɥɟɞɭɟɬ 
ɡɚɦɟɧɢɬɶ. Ʉɨɧɬɭɪ ɪɟɡɢɧɵ ɩɨ ɜɟɪɬɢɤɚɥɢ ɩɪɢɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɪɨɮɢɥɟɦ 
ɩɨɪɨɝɚ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ ɩɪɨɤɥɚɞɨɤ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɤɚɱɟɫɬɜɚ. ȼ ɫɥɭɱɚɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɪɟɡɢɧɟ, ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɦɟɧɟɧɚ. Ȼɨɤɨɜɵɟ 
ɭɩɥɨɬɧɟɧɢɹ ɬɚɤ ɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɟɦ ɤɨɧɤɪɟɬɧɨɣ 
ɡɚɤɥɚɞɧɨɣ ɱɚɫɬɢ ɧɚ ɟɟ ɪɚɛɨɱɟɣ ɜɵɫɨɬɟ. 

ɍɩɥɨɬɧɟɧɢɹ ɫɬɵɤɭɸɬɫɹ ɩɨ ɞɥɢɧɟ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɜɭɥɤɚɧɢɡɚɰɢɢ. ɉɪɢ 
ɞɪɭɝɨɦ ɫɩɨɫɨɛɟ ɫɬɵɤɨɜ, ɧɟɬ ɧɢ ɤɚɤɨɣ ɝɚɪɚɧɬɢɢ ɨɬ ɩɪɨɬɟɱɟɤ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɠɟ ɨɫɦɨɬɪ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɛɟɬɨɧɚ ɜ ɪɚɣɨɧɟ ɡɚɤɥɚɞɧɵɯ 
ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜ ɨɛɯɨɞ ɩɚɡɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɡɚɬɜɨɪ ɨɩɭɫɤɚɸɬ ɜ ɩɚɡɵ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. 
ɉɪɢ ɩɟɪɜɨɦ ɩɪɨɛɧɨɦ ɨɩɭɫɤɚɧɢɢ ɜɵɹɜɥɹɸɬ ɦɟɫɬɚ ɫ ɧɟɩɥɨɬɧɵɦ ɩɪɢɥɟɝɚɧɢɟɦ 
ɭɩɥɨɬɧɟɧɢɣ ɩɨ ɤɨɧɬɭɪɭ ɡɚɬɜɨɪɚ ɢ ɞɪɭɝɢɟ ɫɤɪɵɬɵɟ ɞɟɮɟɤɬɵ. ɉɪɢ ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɬɜɨɪ ɟɳɟ ɞɜɚ 
ɪɚɡɚ ɩɨɞɧɢɦɚɸɬ, ɢ ɨɩɭɫɤɚɸɬ ɧɚ ɩɨɪɨɝ [9]. 

 
3.9 ɋɢɫɬɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɦɚɣɧ 

 
ɋɢɫɬɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɨɬɤɪɵɬɭɸ ɜɨɞɭ 

ɩɟɪɟɞ ɡɚɬɜɨɪɚɦɢ ɜɨɞɨɫɛɪɨɫɚ. ɗɬɨ ɧɭɠɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɥɟɞɹɧɨɟ ɩɨɥɟ ɧɟ 
ɤɚɫɚɥɨɫɶ ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ.  

ɉɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɤɚɫɚɧɢɢ ɩɨɥɹ ɫ ɨɛɲɢɜɤɨɣ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ 
ɪɚɫɲɢɪɟɧɢɢ ɩɨɥɹ ɢ ɩɪɢɦɟɪɡɚɧɢɢ ɟɝɨ ɤ ɛɟɪɟɝɚɦ ɢ ɤɨɧɫɬɪɭɤɰɢɹɦ ɩɥɨɬɢɧɵ 
ɜɨɡɧɢɤɚɟɬ ɞɚɜɥɟɧɢɟ ɧɚ ɨɛɲɢɜɤɭ ɡɚɬɜɨɪɚ, ɤɨɬɨɪɨɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɩɪɢɧɹɬɨ 
ɡɚɬɜɨɪɨɦ. ɇɚɥɢɱɢɟ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɩɟɪɟɞ ɡɚɬɜɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɫɱɟɬɧɵɣ 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɡɚɬɜɨɪɚ [9]. 
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4 ȼɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ 

 
4.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɪɨɛɥɟɦɵ 

 
Ɂɚɬɜɨɪɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɧɟ ɢɦɟɸɬ ɫɢɫɬɟɦ 

ɨɛɨɝɪɟɜɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɩɚɡɨɜ ɡɚɬɜɨɪɚ, ɨɩɨɪɧɨ-ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ, 
ɨɛɲɢɜɤɢ ɡɚɬɜɨɪɚ, ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɩɥɨɬɧɟɧɢɣ). ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ ɜ ɩɟɪɢɨɞ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ (ɨɤɬɹɛɪɶ-ɦɚɪɬ) ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɧɚɯɨɞɢɬɫɹ ɜɵɲɟ ɩɨɪɨɝɚ ɜɨɞɨɫɥɢɜɚ (243,0 ɢ Ȼɋ) ɩɪɨɢɫɯɨɞɢɬ ɧɚɦɨɪɚɠɢɜɚɧɢɟ ɥɶɞɚ 
ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɡɚɬɜɨɪɚ ɢ ɧɚ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɚɯ 
ɜɨɞɨɫɛɪɨɫɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ (ɪɢɫɭɧɨɤ 4.1.). 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɭɤɚɡɚɧɧɵɟ ɹɜɥɟɧɢɹ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɭɝɪɨɡɵ ɞɥɹ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹ ɜ ɰɟɥɨɦ, ɢɦɟɸɬ ɦɟɫɬɨ ɫɥɟɞɭɸɳɢɟ ɧɟɝɚɬɢɜɧɵɟ 
ɮɚɤɬɨɪɵ: 

1. Ʌɟɞɨɨɛɪɚɡɨɜɚɧɢɟ ɜ ɩɚɡɨɜɵɯ ɩɨɥɨɫɬɹɯ ɡɚɬɜɨɪɨɜ, ɫɨɡɞɚɜɚɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɞɟɮɨɪɦɚɰɢɢ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 
ɡɚɬɜɨɪɨɜ, ɪɚɡɪɭɲɟɧɢɸ ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ, ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɨɜ ɜ ɩɚɡɚɯ. 

2. ɐɢɤɥɢɱɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɧɚɥɟɞɢ ɧɚ ɛɟɬɨɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɚɯ ɜɨɞɨɫɥɢɜɚ ɜɨɞɨɫɛɪɨɫɚ ɩɪɢɜɨɞɢɬ ɤ ɨɛɳɟɦɭ ɩɨɫɬɟɩɟɧɧɨɦɭ 
ɪɚɡɪɭɲɟɧɢɸ ɛɟɬɨɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ ɥɶɞɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ, ɩɪɢ ɷɬɨɦ ɧɚɢɛɨɥɶɲɢɟ ɪɚɡɪɭɲɟɧɢɹ 
ɨɬɦɟɱɚɸɬɫɹ ɩɨ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦ ɲɜɚɦ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ. 

3. ɍɫɬɪɚɧɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɞɟɮɟɤɬɨɜ ɞɨɜɨɥɶɧɨ ɬɪɭɞɨɟɦɤɨ, ɢɦɟɟɬ 
ɩɟɪɢɨɞɢɱɟɫɤɢɣ (ɟɠɟɝɨɞɧɵɣ) ɯɚɪɚɤɬɟɪ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɜɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ 
ɫɨɨɪɭɠɟɧɢɹ, ɱɬɨ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɩɨɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ. 
 

 
Ɋɢɫɭɧɨɤ 4.1 – Ɉɛɪɚɡɨɜɚɧɢɟ ɥɶɞɚ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɜɨɞɨɫɛɪɨɫɟ 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɌɗ [10]: 
«3.1.40. Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

(ɡɚɬɜɨɪɵ ɢ ɡɚɳɢɬɧɵɟ ɡɚɝɪɚɠɞɟɧɢɹ ɫ ɢɯ ɦɟɯɚɧɢɡɦɚɦɢ), ɫɪɟɞɫɬɜɚ ɟɝɨ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɩɨɞɴɟɦɧɵɟ ɢ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɩɟɪɟɞ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ ɡɚɬɜɨɪɵ ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɟ 
ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɥɨɜɨɞɶɹ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɨɛɨɠɞɟɧɵ ɨɬ ɧɚɥɟɞɟɣ ɢ ɥɟɞɹɧɨɝɨ 
ɩɪɢɩɚɹ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɢɦɢ. 

3.1.41. ȼ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɭɬɟɩɥɟɧɢɟ ɢɥɢ 
ɨɛɨɝɪɟɜ ɩɚɡɨɜ, ɨɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɡɚɬɜɨɪɨɜ, 
ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ». 

Ɍɚɤ ɠɟ ɫɨɝɥɚɫɧɨ ɋɇɢɉ III-ȼ.5-62 Ƚɨɫɫɬɪɨɣ (ɪɚɡɞɟɥ VII «Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɩɪɚɜɢɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ȽɌɋ») [11] 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɱɟɪɟɡ ɧɟ ɩɥɨɬɧɨɫɬɢ ɜ ɭɩɥɨɬɧɟɧɢɹɯ ɧɟ ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɜɟɥɢɱɢɧɵ, ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4.1.    
 
Ɍɚɛɥɢɰɚ 4.1 – Ⱦɨɩɭɫɤɚɟɦɚɹ ɜɟɥɢɱɢɧɚ ɮɢɥɶɬɪɚɰɢɢ ɜ ɭɩɥɨɬɧɟɧɢɹɯ ɡɚɬɜɨɪɨɜ 

ȼɢɞ ɭɩɥɨɬɧɟɧɢɹ Ⱦɨɩɭɫɤɚɟɦɚɹ 
ɜɟɥɢɱɢɧɚ 
ɮɢɥɶɬɪɚɰɢɢ ɜ ɥ/ɫɟɤ 
ɧɚ 1 ɩɨɝ. ɦ 
ɭɩɥɨɬɧɟɧɢɹ. 

ɇɟɩɨɞɜɢɠɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɛɟɡ ɪɟɡɢɧɨɜɨɣ 
ɩɨɥɨɫɵ 

0,9 

Ɍɨ ɠɟ, ɫ ɪɟɡɢɧɨɜɨɣ ɩɨɥɨɫɨɣ 0,5 
ɉɨɞɜɢɠɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɛɟɡ ɪɟɡɢɧɨɜɨɣ 
ɩɨɥɨɫɵ 

0,8 

Ɍɨ ɠɟ, ɫ ɪɟɡɢɧɨɜɨɣ ɩɨɥɨɫɨɣ 0,3 
ɇɟɩɨɞɜɢɠɧɵɟ ɪɟɡɢɧɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɜɫɟɯ ɬɢɩɨɜ 0,3 
Ɋɟɝɭɥɢɪɭɟɦɵɟ (ɩɨɞ ɧɚɩɨɪɨɦ) ɪɟɡɢɧɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ 0,2 
ɇɟɩɨɞɜɢɠɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɭɩɥɨɬɧɟɧɢɹ 0,9 
ɉɨɞɜɢɠɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɭɩɥɨɬɧɟɧɢɹ 0,8 

 
ɇɨɪɦɚ ɩɪɨɬɟɱɤɢ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɬɜɨɪɨɜ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɫ 

ɧɟɩɨɞɜɢɠɧɵɦɢ ɪɟɡɢɧɨɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɫɨɫɬɚɜɥɹɟɬ 0,3 ɥ/ɫɟɤ ɧɚ 1000 ɦɦ 
ɭɩɥɨɬɧɟɧɢɣ. 

ɉɪɨɜɟɞɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 
(ɤɨɧɨɩɚɱɟɧɢɟ ɢ ɲɥɚɤɨɜɚɧɢɟ ɡɚɬɜɨɪɨɜ) ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɧɨɦɭ ɢɫɤɥɸɱɟɧɢɸ 
ɩɪɨɬɟɱɟɤ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ ɢ ɫɬɚɪɟɧɢɹ ɭɩɥɨɬɧɟɧɢɣ.  
 ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɨɛɴɟɦɚ ɜɨɡɦɨɠɧɵɯ ɩɪɨɬɟɱɟɤ 
ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 

Ɂɚɞɚɱɚ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ ɥɶɞɚ, ɨɛɪɚɡɭɸɳɭɸɫɹ ɜɫɥɟɞɫɬɜɢɟ 
ɩɪɨɬɟɱɟɤ ɭɩɥɨɬɧɟɧɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɜɨɪɨɜ. 
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Ʉ ɪɚɫɱɟɬɭ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  
 ɨɛɴɟɦ ɩɪɨɬɟɱɟɤ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɜɟɥɢɱɢɧɚ ɩɨɫɬɨɹɧɧɚɹ, ɧɟ 

ɡɚɜɢɫɹɳɚɹ ɨɬ ɜɟɥɢɱɢɧɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɩɚɞɟɧɢɟɦ ɭɪɨɜɧɹ 
ɜ ȼȻ, ɪɚɜɧɨɦɟɪɧɨ ɢ ɥɢɧɟɣɧɨ, ɧɨɪɦɚɬɢɜɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɫɨɫɬɚɜɥɹɟɬ- 0,3 
ɥ/ɫɟɤ. (1,08 ɦ3/ɱ) ɧɚ  1ɩ.ɦ. ɭɩɥɨɬɧɟɧɢɹ. 

 ɧɚɱɚɥɨ ɩɟɪɢɨɞɚ ɥɟɞɨɨɛɪɚɡɨɜɚɧɢɹ - ɩɪɢɧɹɬɨ ɫ 1 ɧɨɹɛɪɹ 2019ɝ., ɧɚ 
ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɪɨɜɟɧɶ ȼȻ ɫɨɫɬɚɜɥɹɥ 255,51, ɩɪɢɧɹɬɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɧɚɛɥɸɞɟɧɢɣ ɢ ɞɚɧɧɵɯ ɪɟɠɢɦɚ. 

 ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ ȼȻ – 243,05 ɦ, ɞɚɬɚ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɨɬɦɟɬɤɢ 
04.03.2020 ɝ., ɩɪɢɧɹɬɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ ɢ ɞɚɧɧɵɯ ɪɟɠɢɦɚ. 

 Ʌɢɧɟɣɧɚɹ ɞɥɢɧɚ ɜɫɟɯ ɭɩɥɨɬɧɟɧɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɡɚɬɜɨɪɚ 
ɩɪɢɧɹɬɨ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɞɚɧɧɵɦ ɢɡ ɧɢɯ: 

Ȼɭɥɶɛɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ –ͳͶ,͸ͲͲ ∙ ͺ ∙ ʹ = ʹ͵͵,͸Ͳ ɦ. 
ɇɨɠɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ – ͳʹ,ͺʹͲ ∙ ͺ = ͳͲʹ,ͷ͸ ɦ. 
Ɇɟɠɫɟɤɰɢɨɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ –ͳʹ,ͺʹͲ ∙ ͺ = ͳͲʹ,ͷ͸ ɦ. ɨɬɦ.246,90ɦ. 
 ɜɵɫɨɬɚ ɫɬɨɥɛɚ ɜɨɞɵ ɡɚ ɡɚɬɜɨɪɨɦ ɡɚɜɢɫɢɬ ɨɬ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ɩɨɪɨɝɚ ɜɨɞɨɫɥɢɜɚ 243,00 ɦ. 
ȼɵɫɨɬɚ ɫɬɨɥɛɚ ɡɚ ɡɚɬɜɨɪɨɦ ɨɬ ɩɨɪɨɝɚ ɡɚɬɜɨɪɚ ɩɪɢ ɨɬɦɟɬɤɟ ȼȻ 255,51 ɦ 

ɪɚɜɧɚ: 
 ʹͷͷ,ͷͳ ˏ − ʹͶ͵,ͲͲ ˏ =  ͳʹ,ͷͳ ˏ.                                                                    

 
Ⱦɥɢɧɚ ɛɭɥɶɛɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɜɨɞɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɭɪɨɜɧɹ ɜɨɞɵ ɡɚ ɡɚɬɜɨɪɨɦ: 
 ͳʹ,ͷͳ ɦ ∙ ʹ ∙ ͺ = ʹͲͲ,ʹͶ ɦ.                                                                            

 
Ⱦɥɢɧɚ ɧɨɠɟɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɜɨɞɨɣ: 

 ͳʹ,ͺʹ ɦ ∙ ͺ = ͳͲʹ,ͷ͸ ɦ.                                                                                  
 

Ⱦɥɢɧɚ ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɜɨɞɨɣ: 
 ͳʹ,ͺʹ ɦ ∙ ͺ = ͳͲʹ,ͷ͸ ɦ.                                                                       

 
ɋɭɦɦɚ ɞɥɢɧ ɭɩɥɨɬɧɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɜɨɞɨɣ: 

 ʹͲͲ,ʹͶ ɦ + ͳͲʹ,ͷ͸ ɦ + ͳͲʹ,ͷ͸ ɦ = ͶͲͷ,͵͸ ɦ.                                           
 

Ɉɛɴɟɦ ɩɪɨɬɟɱɟɤ ɡɚ ɫɭɬɤɢ ɫɨɫɬɚɜɢɬ: 
 ͶͲͷ,͵͸ ɦ ∙ ʹͶ ɱ ∙ ͳ,Ͳͺ ɦయ

ɱ
= ͳͲ ͷͲ͸,ͺͳ ɦଷ.                                                     
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Ɉɫɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɬɜɨɪɵ ɨɬ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

 
Ɋɢɫɭɧɨɤ 4.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɬɜɨɪɵ ɨɬ ɭɪɨɜɧɹ ȼȻ 

 
Ɉɛɴɟɦ ɩɪɨɬɟɱɟɤ ɫ 8-ɦɢ ɡɚɬɜɨɪɨɜ ɫ 01.11.2019ɝ. ɩɨ 04.03.2020ɝ. (5 ɦɟɫɹɰɟɜ) 

ɫɨɫɬɚɜɥɹɟɬ 967 191,18 ɦ3, ɩɨɥɭɱɢɥɚɫɶ ɜɧɭɲɢɬɟɥɶɧɚɹ ɰɢɮɪɚ. 
Ɇɚɫɫɚ ɥɶɞɚ ɫɨɫɬɚɜɢɬ – 886 914,31 ɬɨɧɧ. (ɩɪɢ ɭɞ. ɜɟɫɟ ɥɶɞɚ 917 ɤɝ/ɦ3). ȼ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɷɬɨ ɥɟɞ, ɧɚɦɟɪɡɚɸɳɢɣ ɡɚ ɡɚɬɜɨɪɚɦɢ. 
ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɜɨɞɵ ɢ ɞɚɥɶɧɟɣɲɟɦ ɡɚɦɨɪɚɠɢɜɚɧɢɢ ɜ ɦɢɤɪɨɬɪɟɳɢɧɚɯ 

ɛɟɬɨɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɜɨɡɦɨɠɟɧ ɩɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ ɛɟɬɨɧɚ.   
ɉɨɷɬɨɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɝɪɚɧɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɠɟɝɨɞɧɨ ɩɨɫɥɟ ɡɢɦɧɟɝɨ ɫɟɡɨɧɚ ɜ ɬɟɱɟɧɢɟ ɦɚɹ ɦɟɫɹɰɚ ɜɫɟɯ 
ɩɪɨɥɟɬɨɜ ɢ ɪɚɡɞɟɥɶɧɵɯ ɫɬɟɧɨɤ. 

Ȼɟɬɨɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɫɥɢɜɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɪɭɲɟɧɢɹ ɢ ɞɟɮɟɤɬɵ (ɪɢɫɭɧɨɤ 4.3), ɤɨɬɨɪɵɟ 
ɜɩɨɫɥɟɞɫɬɜɢɢ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɨɞɨɫɥɢɜɚ ɢ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɠ/ɛ ɷɥɟɦɟɧɬɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɜ ɰɟɥɨɦ.  

ɋɪɟɞɢ ɬɚɤɢɯ ɪɚɡɪɭɲɟɧɢɣ ɢ ɞɟɮɟɤɬɨɜ ɜɵɞɟɥɹɸɬɫɹ: 
- ɤɚɜɟɪɧɵ, ɜɵɛɨɢɧɵ ɢ ɰɚɪɚɩɢɧɵ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ;  
- ɧɚɩɥɵɜɵ, ɭɫɬɭɩɵ ɢ ɩɟɪɟɥɨɦɵ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɚɯ;  
- ɦɟɫɬɚ ɫ ɨɝɨɥɟɧɧɵɦ ɤɪɭɩɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ;  
- ɡɨɧɵ ɨɬɤɨɥɨɜɲɟɝɨɫɹ ɛɟɬɨɧɚ ɪɚɡɥɢɱɧɨɣ ɦɨɳɧɨɫɬɢ;  
- ɬɪɟɳɢɧɵ, ɤɚɜɢɬɚɰɢɨɧɧɵɟ ɤɚɜɟɪɧɵ ɢ ɞɪ. 
ɑɬɨɛɵ ɭɫɬɪɚɧɢɬɶ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɟ ɪɚɡɪɭɲɟɧɢɹ ɧɚ ɛɟɬɨɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɨɪɨɝɢɟ ɢ ɫɥɨɠɧɵɟ ɪɟɦɨɧɬɧɵɟ 
ɪɚɛɨɬɵ ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɧɚɛɨɪ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɬɚɤɢɯ, ɤɚɤ 
ɨɤɨɧɬɭɪɢɪɨɜɚɧɢɟ ɞɟɮɟɤɬɧɵɯ ɦɟɫɬ, ɬɳɚɬɟɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɛɟɬɨɧɧɨɝɨ 
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ɨɫɧɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɤɭ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɭɯɨɞ 
ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɫɨɫɬɚɜɨɦ ɢ ɩɪ., ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɞɥɢɬɶ ɦɟɠɪɟɦɨɧɬɧɵɣ ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ.  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɢɫɩɨɥɶɡɭɸɬ 
ɥɢɛɨ ɫɭɯɢɟ ɝɨɬɨɜɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɫɦɟɫɢ, ɥɢɛɨ ɫɨɫɬɚɜɵ ɛɟɬɨɧɨɜ ɢ ɪɚɫɬɜɨɪɨɜ, 
ɫɨɞɟɪɠɚɳɢɟ ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɞɨɛɚɜɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɥɭɱɚɬɶ 
ɪɟɦɨɧɬɧɵɣ ɫɨɫɬɚɜ ɫ ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɨɱɧɨɫɬɢ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ.  
 

 
Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɞɟɮɟɤɬɨɜ ɧɚ ɜɨɞɨɫɥɢɜɟ 

 
ɍɤɚɡɚɧɧɵɟ ɩɪɨɛɥɟɦɵ ɦɨɠɧɨ ɪɟɲɢɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɡɚɬɜɨɪɨɜ ɩɭɬɟɦ ɨɫɧɚɳɟɧɢɹ ɢɯ ɫɢɫɬɟɦɨɣ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɢ ɫɢɫɬɟɦɨɣ ɩɟɪɟɯɜɚɬɚ 
ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ. 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɨɬɦ. 129.0 ɩɨ ɞɜɚ ɩɨɝɪɭɠɧɵɯ 
ɧɚɫɨɫɨɜ FLYGHT RT 3231/605.  

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɧɚɫɨɫɚ Q= 304ɦ3/ɱ. 
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4.2 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
- Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ θ = −͵ͳ°ɋ. 
- ȼɪɟɦɹ ɩɨɞɝɨɬɨɜɤɢ ɡɚɬɜɨɪɚ ɤ ɦɚɧɟɜɪɢɪɨɜɚɧɢɸ τ = ͳͲ ɱ. 
- Ⱦɥɢɧɚ ɨɛɨɝɪɟɜɚɟɦɵɯ ɱɚɫɬɟɣ ݈ = ͺ͹,ͺ ɦ. 
- Ɍɨɥɳɢɧɚ ɧɚɦɟɪɡɲɟɝɨ ɫɥɨɹ ɥɶɞɚ δ = Ͳ,Ͳͳ ɦ. 
- Ɍɨɥɳɢɧɚ ɫɥɨɹ ɥɶɞɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɪɚɫɬɨɩɥɟɧɢɸ δо = Ͳ,Ͳͳ ɦ. 
- ɉɨɞɜɨɞɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ 380/220 ȼ. 
- Ʉɨɥɢɱɟɫɬɜɨ ɨɛɨɝɪɟɜɚɟɦɵɯ ɡɚɬɜɨɪɨɜ ݊ = ͺ ɲɬ. 
Ɉɛɨɡɧɚɱɟɧɢɹ, ɪɚɡɦɟɪɧɨɫɬɢ ɢ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɧɹɬɵ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɋɇ 029-70/Ɇɢɧɷɧɟɪɝɨ ɋɋɋɊ «ɍɤɚɡɚɧɢɹ ɩɨ ɪɚɫɱɟɬɭ ɫɢɫɬɟɦ 
ɨɛɨɝɪɟɜɚ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ». 

Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɨɛɨɝɪɟɜɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɢ ɩɨɪɨɝɚ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ȼɇɂɂȽɨɦ ɢɦɟɧɢ Ȼ.ȿ 
ȼɟɞɟɧɟɟɜɚ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɨɬɱɟɬɟ ɩɨ ɪɚɛɨɬɟ: "ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ 
ɨɛɨɝɪɟɜɚ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɟɬɨɧɚ". 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɬɚɹɧɢɟ ɫɥɨɹ ɥɶɞɚ ɬɨɥɳɢɧɨɣ δ=0,01ɦ, ɧɚɯɨɞɢɦ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ (qɥ), ɢɞɭɳɟɝɨ ɤɨ ɥɶɞɭ, ɧɚɦɟɪɡɲɟɦɭ ɧɚ 
ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɢ ɜɪɟɦɟɧɟɦ (τ), ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɬɚɹɧɢɹ ɫɥɨɹ ɥɶɞɚ (δɨ) 
ɬɨɥɳɢɧɨɣ 0,01 ɦ. 

 τ = 𝑘𝑞ˎ ∙ Ɂ + ݇ ∙ 𝜆(𝑡˔˓−𝜃)𝑞మˎ ∙ ݈݊ ௠௠−𝑞ˎ∙ஔ,                                                                  (4.1) 

 
ɝɞɟ: 
 ݇ = 𝜌 ∙ 𝛾 + 𝐶ˎ∙𝛾ˎ(𝑡˔˓−𝜃)ଶ ;                                                                                  (4.2) 

 ݉ = 𝑞ˎ ∙ ቀ𝜆∝ + Ɂˑቁ − 𝜆ሺ𝑡˔˓ − 𝜃ሻ;                                                                                (4.3) 

 ∝ = ʹͲ ˍˍ˃ˎˏమ∙˚∙ˆ˓˃ˇ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˕ˈ˒ˎˑˑ˕ˇ˃˚ˋ ˑ˕ ˎ˟ˇ˃ ˅ ˅ˑˊˇ˖˘;      
 𝜌 = ͺͲ ˍˍ˃ˎˍˆ − ˕ˈ˒ˎˑ˕˃ ˒ˎ˃˅ˎˈːˋя ˎ˟ˇ˃;     
 ʠ = Ͳ,ͷ ˍˍ˃ˎˍˆ∙ˆ˓˃ˇ − ˕ˈ˒ˎˑˈˏˍˑ˔˕˟ ˎ˟ˇ˃;        
 𝜆 = ʹ ˍˍ˃ˎˏ∙˚∙ˆ˓˃ˇ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˕ˈ˒ˎˑ˒˓ˑ˅ˑˇːˑ˔˕ˋ ˎ˟ˇ˃;   𝛾 = ͻʹͲ ˍˆ˔ˏయ − ˑ˄˝ˈˏː˞ˌ ˅ˈ˔ ˎ˟ˇ˃;   
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𝑡˔˓  = Ͳ °ʠ − ˕ˈˏ˒ˈ˓˃˕˖˓˃ ː˃ ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ ˊ˃ˍˎ˃ˇːˑˌ ˚˃˔˕ˋ.                                
 

Ɍɚɹɧɢɟ ɥɶɞɚ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ, ɟɫɥɢ ɜɟɥɢɱɢɧɚ 𝑞ˎ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɭɫɥɨɜɢɹ: 

 𝑞ˎ ≥ 𝑞ˎ ௠𝑖௡ = 𝜆(𝑡˔˓−𝜃)𝜆∝+ஔ−ஔˑ = ଶ∙(଴−ሺ−ଷଵሻ)మమబ+଴,଴ଵ−଴,଴ଵ = ͸ʹͲ ˍˍ˃ˎˏమ∙˚ ;                                              (4.4) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɹɧɢɟ ɥɶɞɚ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ  𝑞ˎ ≥ ͸ʹͲ ˍˍ˃ˎˏమ∙˚. 

ɉɨɞɫɬɚɜɢɜ ɜ ɮɨɪɦɭɥɵ 4.1, 4.2, 4.3 ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ, ɩɨɥɭɱɢɦ: 
 ݇ = ͺͲ ∙ ͻʹͲ + ଴,ହ∙ଽଶ଴∙ଷଵଶ = ͹͵͸ͲͲ + ͹ͳͷͲ = ͺͲ͹ͷͲ ˍˍ˃ˎˏమ ;   
 ݉ = 𝑞ˎ ∙ ቀ ଶଶ଴ + Ͳ,Ͳͳቁ − ʹ ∙ ͵ͳ = Ͳ,ͳͳ ∙ 𝑞ˎ − ͸ʹ ˍˍ˃ˎˏమ ;   
 τ = ଼଴଻ହ଴𝑞ˎ ∙ Ͳ,Ͳͳ + ଶሺ଴−ሺ−ଷଵሻሻ𝑞మˎ ∙ ͺͲ͹ͷͲ ∙ ݈݊ ଴,ଵଵ∙𝑞ˎ−଺ଶ଴,ଵଵ∙𝑞ˎ−଺ଶ∙଴,଴ଵ∙𝑞ˎ = ଼଴଻,ହ𝑞ˎ + ହ,଴∙ଵ଴6𝑞మˎ ∙݈݊ ଴,ଵଵ∙𝑞ˎ−଺ଶ଴,ଵ∙𝑞ˎ−଺ଶ  ˚;   
 
Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 𝑞ˎ ≥ 𝑞ˎ ௠𝑖௡ ɜɵɱɢɫɥɢɦ ɜɪɟɦɹ ɨɛɨɝɪɟɜɚ. 

 
ɉɪɢ 𝑞ˎଵ = ͺͲͲ ˍˍ˃ˎˏమ∙˚, 
 τଵ = ଼଴଻,ହ𝑞ˎ + ହ,଴∙ଵ଴6𝑞మˎ ∙ ݈݊ ଴,ଵଵ∙𝑞ˎ−଺ଶ଴,ଵ∙𝑞ˎ−଺ଶ  = ଼଴଻,ହ଼଴଴ + ହ,଴∙ଵ଴6଼଴଴మ ∙ ݈݊ ଴,ଵଵ∙଼଴଴−଺ଶ଴,ଵ∙଼଴଴−଺ଶ = ͳ,Ͳͳ +͹,ͺ ∙ ݈݊ ∙ ͳ,ͶͶ = ͳ,Ͳͳ + ͹,ͺ ∙ ͳ,͵͸ = ͳ,Ͳͳ + ͳͲ,͸ = ͳͳ,͸ ˚.   

 
ɉɪɢ 𝑞ˎଶ = ͺͷͲ ˍˍ˃ˎˏమ∙˚ ; 
 τଶ = ଼଴଻,ହ଼ହ଴ + ହ,଴∙ଵ଴6଼ହ଴మ ∙ ݈݊ ଴,ଵଵ∙଼ହ଴−଺ଶ଴,ଵ∙଼ହ଴−଺ଶ = Ͳ,ͻͷ + ͸,ͻͷ ∙ ݈݊ ∙ ͳ,͵͹ = Ͳ,ͻͷ + ͸,ͻͷ ∙ͳ,͵ͳͷ = ͳͲ,ͳ ˚.   

 
ɉɪɢ 𝑞ˎଷ = ͻͲͲ ˍˍ˃ˎˏమ∙˚ ; 
 τଷ = ଼଴଻,ହଽ଴଴ + ହ,଴∙ଵ଴6ଽ଴଴మ ∙ ݈݊ ଴,ଵଵ∙ଽ଴଴−଺ଶ଴,ଵ∙ଽ଴଴−଺ଶ = Ͳ,ͻͷ + ͸,ͳͷ ∙ ݈݊ ∙ ͳ,͵ʹ = Ͳ,ͻͲ + ͸,ͳͷ ∙ͳ,ʹ͹ͺ = ͺ,͹ͷ ˚.   
ɉɪɢ 𝑞ˎସ = ͳͲͲͲ ˍˍ˃ˎˏమ∙˚ ; 
 τସ = ଼଴଻,ହଵ଴଴଴ + ହ,଴∙ଵ଴6ଵ଴଴଴మ ∙ ݈݊ ଴,ଵଵ∙ଵ଴଴଴−଺ଶ଴,ଵ∙ଵ଴଴଴−଺ଶ = ͸,ͻͷ ˚.   
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ɉɪɢ 𝑞ˎହ = ͳʹͲͲ ˍˍ˃ˎˏమ∙˚ ; 
 τହ = ଼଴଻,ହଵଶ଴଴ + ହ,଴∙ଵ଴6ଵଶ଴଴మ ∙ ݈݊ ଴,ଵଵ∙ଵଶ଴଴−଺ଶ଴,ଵ∙ଵଶ଴଴−଺ଶ = Ͳ,͸͹ + ͵,Ͷͺ ∙ ݈݊ ∙ ͳ,ʹ = Ͳ,͸͹ + ͵,Ͷͺ ∙ͳ,ͳͺ = Ͷ,͹ ˚.   

 
ɉɪɢ 𝑞ˎ଺ = ͳ͵ͲͲ ˍˍ˃ˎˏమ∙˚ ; 
 τ଺ = ଼଴଻,ହଵଷ଴଴ + ହ,଴∙ଵ଴6ଵଷ଴଴మ ∙ ݈݊ ଴,ଵଵ∙ଵଷ଴଴−଺ଶ଴,ଵ∙ଵଷ଴଴−଺ଶ = Ͳ,͸ʹ + ʹ,ͻ͸ ∙ ݈݊ ∙ ͳ,ͳͻ = Ͷ,ͳ ˚.   

 
ɉɪɢ 𝑞ˎ଻ = ͳͷͲͲ ˍˍ˃ˎˏమ∙˚ ; 
 τ଻ = ଼଴଻,ହଵହ଴଴ + ହ,଴∙ଵ଴6ଵହ଴଴మ ∙ ݈݊ ଴,ଵଵ∙ଵହ଴଴−଺ଶ଴,ଵ∙ଵହ଴଴−଺ଶ = Ͳ,ͷͶ + ʹ,ʹʹ ∙ ݈݊ ∙ ͳ,ͳ͹ = ͵,ͳ ˚.   

 
ɉɪɢ 𝑞ˎ଼ = ͳ͹ͲͲ ˍˍ˃ˎˏమ∙˚ ; 
 τ଼ = ଼଴଻,ହଵ଻଴଴ + ହ,଴∙ଵ଴6ଵ଻଴଴మ ∙ ݈݊ ଴,ଵଵ∙ଵ଻଴଴−଺ଶ଴,ଵ∙ଵ଻଴଴−଺ଶ = Ͳ,Ͷ͹ͷ + ͳ,͹͵ ∙ ݈݊ ∙ ͳ,ͳͷ = Ͳ,Ͷ͹ͷ +ͳ,͹͵ ∙ ͳ,ͳ͵Ͷ = ʹ,Ͷ͵ ˚.   

 
ɉɪɢ 𝑞ˎଽ = ʹͲͲͲ ˍˍ˃ˎˏమ∙˚ ; 
 τଽ = ଼଴଻,ହଶ଴଴଴ + ହ,଴∙ଵ଴6ଶ଴଴଴మ ∙ ݈݊ ଴,ଵଵ∙ଶ଴଴଴−଺ଶ଴,ଵ∙ଶ଴଴଴−଺ଶ = Ͳ,ͶͲͶ + ͳ,ʹͷ ∙ ݈݊ ∙ ͳ,ͳͶ = Ͳ,ͶͲͶ +ͳ,ʹͷ ∙ ͳ,ͳ͵ͳ = ͳ,ͺ ˚.   

 
Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 - Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ 𝑞ˎ, ˍˍ˃ˎˏଶ ∙ ˚ 800 850 900 1000 1200 1300 1500 1700 2000 τ, ˚ 11,6 10,1 8,75 6,95 4,7 4,1 3,1 2,43 1,8 
 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 4.2 ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ τ =𝑓ሺ𝑞ˎሻ ሺ˓ˋ˔˖ːˑˍ Ͷ.Ͷሻ. 
ɂɡ ɝɪɚɮɢɤɚ τ = 𝑓ሺ𝑞ˎሻ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɨɛɨɝɪɟɜɚ τ = ͳͲ ˚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ 𝑞ˎ = ͺͷͲ ˍˍ˃ˎˏమ∙˚. 
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Ɋɢɫɭɧɨɤ 4.4 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ τ = 𝑓ሺ𝑞ˎሻ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ɏɭɪɶɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɛɟɬɨɧ: 
 𝐹௔ = ௔∙τ௕మ = ଷ∙ଵ଴−య∙ଵ଴଴,଴ଶమ = ͹ͷ,                                                                               (4.5) 

 
ɝɞɟ: ܽ = ͵ ∙ ͳͲ−ଷ ˏమ̊ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˕ˈˏ˒ˈ˓˃˕˖˓ˑ˒˓ˑ˅ˑˇːˑ˔˕ˋ ˄ˈ˕ˑː˃;  

  ܾ = Ͳ,Ͳʹ ˏ − ˆˎ˖˄ˋː˃ ˊ˃ˎˑˉˈːˋя ˊ˃ˍˎ˃ˇː˞˘ ˚˃˔˕ˈˌ ˅ ˄ˈ˕ˑː.   
 

ȼɟɥɢɱɢɧɚ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɬɟɩɥɨɜɵɦ ɩɨɬɨɤɨɦ ɜ ɥɟɞ 𝑞ˎ ɢ ɜ ɛɟɬɨɧ 𝑞˄ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɟɣ ɂଵ˔˓ = 𝑓ሺ𝐹଴ሻ, ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɬɱɟɬɭ ȼɇɂɂȽɚ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ ɩɨ ɬɟɦɟ: «ɂɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ 
ɨɛɨɝɪɟɜɚ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɟɬɨɧɚ». 
 ɂଵ˔˓ = 𝑞ˎ𝑞˄ =  𝑓ሺ𝐹଴ሻ = ͳʹ.                                                                               (4.6) 

 
ɇɚɯɨɞɢɬɫɹ ɭɞɟɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɜ ɛɟɬɨɧ: 

 𝑞˄ = 𝑞ˎகభ˔˓ = ଼ହ଴ଵଶ = ͹Ͳ ˍˍ˃ˎˏమ∙˚.                                                                              (4.7) 

 
ɉɥɨɳɚɞɶ ɨɛɨɝɪɟɜɚɟɦɵɯ ɱɚɫɬɟɣ, ɨɛɪɚɳɟɧɧɵɯ ɜ ɫɬɨɪɨɧɭ ɥɶɞɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɝɪɚɮɢɱɟɫɤɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD: 𝐹 = Ͷ,ͺͻ ˏଶ. 
ɉɥɨɳɚɞɶ ɨɛɨɝɪɟɜɚɟɦɵɯ ɱɚɫɬɟɣ, ɨɛɪɚɳɟɧɧɵɯ ɜ ɫɬɨɪɨɧɭ ɛɟɬɨɧɚ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɪɚɮɢɱɟɫɤɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD: 𝐹 = ͷ,Ͷ͹ ˏଶ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɚɹɧɢɹ ɥɶɞɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚ ɧɚɝɪɟɜ 
ɛɟɬɨɧɚ ɪɚɜɧɨ: 

 𝑄 = 𝑞ˎ ∙ 𝐹 + 𝑞˄ ∙ 𝐹 = ͺͷͲ ∙ Ͷ,ͺͻ + ͹Ͳ ∙ ͷ,Ͷ͹ = Ͷͷ͵ͻ,͸ͳ ˍˍ˃ˎ˚ .                  (4.8) 

 
Ɇɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɛɨɝɪɟɜɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ʟ = ˍଵ ∙ ˍଶ ∙ 𝑄 = ͳ,͵ ∙ ଵ଼଺଴ ∙ Ͷͷ͵ͻ,͸ͳ = ͸,ͺ͸ ˍВ˕,                                       (4.9) 

 
ɝɞɟ: ˍଵ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɝɪɟɜ ɩɪɢɦɵɤɚɸɳɢɯ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ; 

 ˍଶ = ଵ଼଺଴ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˒ˈ˓ˈ˅ˑˇ˃ ˍˍ˃ˎ˚  ˅ ˍВ˕.   
 
Ɇɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɛɨɝɪɟɜɚ 8-ɦɢ ɩɪɨɥɟɬɨɜ: 
 ʟˑ˄˜ = ʟ ∙ ͺ = ͸,ͺ͸ ∙ ͺ = ͷͶ,ͻͲ ˍВ˕,                                                          (4.10) 
 
4.3 ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɢ ɫɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ 

 
ɉɪɟɞɥɚɝɚɸ ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɨɟɤɬ «ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɢ ɫɢɫɬɟɦɚ 

ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ» ɧɚ ɩɪɢɦɟɪɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ.  
ɋɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɧɨɜɧɨɝɨ 

ɡɚɬɜɨɪɚ ɢ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɞɚɥɟɧɢɟɦ ɢɯ ɜ 
ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ȻɭɪɟɣɫɤɨɣȽɗɋ ɱɟɪɟɡ ɝɚɥɟɪɟɸ№9 (ɩɪɢɥɨɠɟɧɢɟ Ȼ). 

ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ: 
1. ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɜ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɩɥɨɬɧɟɧɢɣ 

ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ. 
2. ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɨɪɨɝɚ. 
3. ɋɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɫ ɨɛɨɝɪɟɜɚɟɦɵɦ ɤɨɥɥɟɤɬɨɪɨɦ. 
4. ɍɥɚɜɥɢɜɚɸɳɢɣ ɮɚɪɬɭɤ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜ ɤɨɥɥɟɤɬɨɪ. 
ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɜ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɭɩɥɨɬɧɟɧɢɣ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ (ɩɪɢɥɨɠɟɧɢɟ ȼ): 
- ɬɟɩɥɨɜɨɣ ɤɨɥɥɟɤɬɨɪ; 
- ɤɚɛɟɥɶ ɫ ɨɩɨɪɨɣ (ɬɢɩ ɤɚɛɟɥɹ - SM2-CR); 
- ɞɥɢɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɱɚɫɬɢ ɭɩɥɨɬɧɟɧɢɹ – 14 ɦ;  
- ɞɥɢɧɚ ɯɨɥɨɞɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɞɨ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  

(265,000ɦ) - 8,188 ɦ;  
- ɬɢɩ ɤɚɛɟɥɹ - SM2-CR;  
- ɜɵɫɨɬɚ ɬɟɩɥɨɜɨɝɨ ɤɨɥɥɟɤɬɨɪɚ – 22,2 ɦ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɟɸɳɟɝɨ ɤɚɛɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.3 ɢ 4.4, ɜɧɟɲɧɢɣ 

ɜɢɞ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4.5. 
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Ɍɚɛɥɢɰɚ 4.3 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɟɸɳɟɝɨ ɤɚɛɟɥɹ 
Ɍɢɩ ɦɟɞɧɨɣ ɲɢɧɵ 14 AWG 
ɇɨɦɢɧɚɥɶɧɚɹ ɜɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ 80 ȼɬ/ɦ 
Ɇɚɤɫɢɦɚɥɶɧɨ ɩɨɞɞɟɪɠɢɜɚɟɦɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 

90°ɋ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɟɣɫɬɜɢɹ 

100°ɋ 

ɇɚɩɪɹɠɟɧɢɟ 208~277 ȼ 
 

Ɍɚɛɥɢɰɚ 4.4 - Ɂɚɜɢɫɢɦɨɫɬɶ ɬɨɤɚ ɚɜɬɨɦɚɬɚ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɞɥɢɧɚ ɰɟɩɢ 

Ɇɚɪɤɚ 
ɤɚɛɟɥɹ 

ɉɭɫɤɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 

20A 30A 40A 50A 

SM2-CR 
220V 

10℃ 35 50 65 80 

0℃ 33 47 61 75 

-10℃ 31 43 56 70 

 

 
Ɋɢɫɭɧɨɤ 4.5 – Ƚɪɟɸɳɢɣ ɤɚɛɟɥɶ 

 
ɇɚ ɪɢɫɭɧɤɟ ɩɨɡɢɰɢɹɦɢ ɭɤɚɡɚɧɵ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɤɚɛɟɥɹ:  
1. Ɇɟɞɧɚɹ ɲɢɧɚ  
2. ɋɚɦɨɪɟɝɭɥɢɪɭɸɳɢɣɫɹ ɩɪɨɜɨɞɹɳɢɣ ɫɟɪɞɟɱɧɢɤ.  
3. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɩɨɥɢɨɥɟɮɢɧɨɜɚɹ ɢɡɨɥɹɰɢɹ. 
4. Ɇɟɞɧɚɹ ɥɭɠɟɧɚɹ ɨɩɥɟɬɤɚ.  
5. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɩɨɥɢɨɥɟɮɢɧɨɜɚɹ ɜɧɟɲɧɹɹ ɬɟɪɦɨɢɡɨɥɹɰɢɹ. 
Ʉɚɛɟɥɶ SM2-CR ɫɨɫɬɨɢɬ ɢɡ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɟɪɞɟɱɧɢɤɚ ɢɡ ɩɪɨɜɨɞɹɳɟɝɨ 

ɩɨɥɢɦɟɪɚ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɦɟɬɨɞɨɦ ɷɤɫɬɪɭɡɢɢ ɦɟɠɞɭ ɞɜɭɦɹ ɦɟɞɧɵɦɢ ɲɢɧɚɦɢ. 
Ʉɚɛɟɥɢ SM2-CR ɪɟɝɭɥɢɪɭɸɬ ɫɜɨɸ ɫɨɛɫɬɜɟɧɧɭɸ ɜɵɯɨɞɧɭɸ ɦɨɳɧɨɫɬɶ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɨɤɚ, 
ɩɪɨɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɫɟɪɞɟɱɧɢɤ ɤɚɛɟɥɹ, ɢ ɭɦɟɧɶɲɚɸɬ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɩɨɪɨɝɚ (ɩɪɢɥɨɠɟɧɢɟ Ƚ): 
- ɡɚɳɢɬɧɵɣ ɩɨɪɨɝ ɫ ɮɢɤɫɚɬɨɪɚɦɢ ɤɚɛɟɥɹ; 
- ɤɚɛɟɥɶ ɝɪɟɸɳɢɣ (ɬɢɩ ɤɚɛɟɥɹ - SM2-CR); 
- ɞɥɢɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɱɚɫɬɢ ɭɩɥɨɬɧɟɧɢɹ ɩɨɪɨɝɚ – 12 ɦ;  
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- ɞɥɢɧɚ ɯɨɥɨɞɧɨɣ ɱɚɫɬɢ ɭɩɥɨɬɧɟɧɢɹ ɩɨɪɨɝɚ ɞɨ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
(+265,000) - 23,8 ɦ. 
ɋɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ ɫɨɫɬɨɢɬ ɢɡ ɭɥɚɜɥɢɜɚɸɳɟɣ ɜɨɪɨɧɤɢ 

(ɩɪɢɥɨɠɟɧɢɟ Ⱦ), ɬɪɭɛɵ ɞɥɹ ɨɬɜɨɞɚ ɭɬɟɱɟɤ ɜ ɝɚɥɟɪɟɸ №9 ɢ ɝɪɟɸɳɟɝɨ ɤɚɛɟɥɹ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɬɪɭɛɟ ɞɥɹ ɨɬɜɨɞɚ ɭɬɟɱɟɤ. ɍɥɚɜɥɢɜɚɸɳɚɹ ɜɨɪɨɧɤɚ ɡɚɞɟɥɚɧɚ ɜ 
ɲɬɪɚɛɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɧɚ ɜɨɞɨɫɥɢɜɟ ɧɢɠɟ ɩɨɪɨɝɚ. ȼɨɪɨɧɤɚ ɜɵɩɨɥɧɟɧɚ ɢɡ 
ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ. Ʉ ɜɨɪɨɧɤɟ ɩɪɢɜɚɪɟɧɚ ɫɬɚɥɶɧɚɹ ɝɨɪɹɱɟɤɚɬɚɧɚɹ ɛɟɫɲɨɜɧɚɹ ɬɪɭɛɚ, 
ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ ɧɚɩɪɚɜɥɹɸɳɟɣ ɞɥɹ ɬɪɭɛɵ ɨɬɜɨɞɚ ɩɪɨɬɟɱɟɤ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɬɪɭɛɵ 
ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɬɟɱɟɤ ɜ ɛɟɬɨɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɥɨɬɤɚ ɜɵɩɨɥɧɟɧɨ ɨɬɜɟɪɫɬɢɟ, ɜ 
ɤɨɬɨɪɨɟ ɜɫɬɚɜɥɟɧɚ ɫɬɚɥɶɧɚɹ ɬɪɭɛɚ. ȼɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɟɪɦɟɬɢɡɢɪɭɟɬɫɹ ɢ 
ɡɚɥɢɜɚɟɬɫɹ ɛɟɬɨɧɨɦ. ɇɚ ɬɪɭɛɟ ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɬɟɱɟɤ ɭɫɬɚɧɨɜɥɟɧɵ ɮɢɤɫɚɬɨɪɵ 
(ɩɪɢɥɨɠɟɧɢɟ ȿ), ɩɪɟɞɨɯɪɚɧɹɸɳɢɟ ɝɪɟɸɳɢɣ ɤɚɛɟɥɶ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ. Ƚɪɟɸɳɢɣ ɤɚɛɟɥɶ ɧɚɦɚɬɵɜɚɟɬɫɹ ɩɨ ɫɩɢɪɚɥɢ ɜ ɩɪɨɦɟɠɭɬɤɢ ɦɟɠɞɭ 
ɮɢɤɫɚɬɨɪɚɦɢ ɢ ɡɚɤɪɟɩɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɪɟɩёɠɧɨɣ ɥɟɧɬɵ, ɪɟɤɨɦɟɧɞɭɟɦɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɤɚɛɟɥɹ. 

ɍɥɚɜɥɢɜɚɸɳɢɣ ɮɚɪɬɭɤ (ɩɪɢɥɨɠɟɧɢɟ ɀ) ɜɵɩɨɥɧɟɧ ɢɡ ɥɢɫɬɨɜɨɣ ɪɟɡɢɧɵ ɢ 
ɤɪɟɩɢɬɫɹ ɧɚ ɧɢɠɧɟɣ ɫɟɤɰɢɢ ɡɚɬɜɨɪɚ ɫ ɛɟɡɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɢɥɢ ɫɜɟɫɬɢ ɞɨ ɦɢɧɢɦɭɦɚ ɩɪɨɬɟɤɚɧɢɟ ɜɨɞɵ ɦɟɠɞɭ ɧɢɦ ɢ ɥɨɬɤɨɦ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. ȼ ɮɚɪɬɭɤɟ ɜɵɩɨɥɧɟɧɵ ɜɵɟɦɤɢ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɜɨɞɚ 
ɩɨɩɚɞɚɟɬ ɜ ɭɥɚɜɥɢɜɚɸɳɢɟ ɜɨɪɨɧɤɢ. Ⱦɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɠёɫɬɤɨɫɬɢ ɮɚɪɬɭɤ 
ɩɨɞɤɪɟɩɥёɧ ɫɬɚɥɶɧɵɦ ɥɢɫɬɨɦ, ɤɨɬɨɪɵɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɥɭɠɢɬ ɤɪɟɩɥɟɧɢɟ 
ɮɚɪɬɭɤɚ. Ʉɪɟɩɥɟɧɢɟ ɮɚɪɬɭɤɚ ɤ ɩɨɪɨɝɭ ɜɵɩɨɥɧɟɧɨ ɛɨɥɬɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. 

ɋɢɫɬɟɦɚ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɫ 
ɫɟɧɬɹɛɪɹ ɩɨ ɚɩɪɟɥɶ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɨɝɞɚ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɥɶɞɚ ɧɚ 
ɭɩɥɨɬɧɟɧɢɹɯ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ɉɪɢɦɟɱɚɧɢɟ 
ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ  
ɉɨɬɪɟɛɥɹɟɦɚ ɦɨɳɧɨɫɬɶ, ȼɬ 7024 ɇɚ 1 ɩɪɨɥɟɬ 
Ɋɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 220  
ɍɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɤɚɛɟɥɹ, ȼɬ/ɦ 80  
Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɚɛɟɥɹ, ℃ 80  
Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 1700  
ɋɢɫɬɟɦɚ ɫɛɨɪɚ ɩɪɨɬɟɱɟɤ 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɦ3/ɦɢɧ 1,5  
Ɉɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ, ɦ3/ɦɢɧ 0,5  
Ʉɨɥɢɱɟɫɬɜɨ ɤɨɥɥɟɤɬɨɪɨɜ, ɲɬ 3  
Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɬ 3000  
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4.4 ɋɯɟɦɚ ɨɛɨɝɪɟɜɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɢ ɩɟɪɟɱɟɧɶ 
ɷɥɟɦɟɧɬɨɜ 
 

Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɡɚɬɜɨɪɚ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜɨɡɦɨɠɧɨ ɥɢɲɶ 
ɩɪɢ ɧɚɥɢɱɢɢ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɫɜɨɛɨɞɧɨ ɦɚɧɟɜɪɢɪɨɜɚɬɶ 
ɡɚɬɜɨɪɨɦ ɢ ɢɫɤɥɸɱɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɥɶɞɚ ɧɚ ɡɚɬɜɨɪɟ ɜ ɩɟɪɢɨɞ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɗɥɟɤɬɪɨɨɛɨɝɪɟɜ ɡɚɬɜɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɫɬɨɹɧɧɨɦ ɪɟɠɢɦɟ. 

ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɟɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ: 
- ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ SM2-CR220V; 
- ɤɚɛɟɥɢ ɫɢɥɨɜɵɟ ɝɢɛɤɢɟ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɜ ɪɟɡɢɧɨɜɨɣ ɨɛɨɥɨɱɤɟ 

ɩɨɜɵɲɟɧɧɨɣ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɄȽ 4ɯ70 ɢ ɤɚɛɟɥɢ ɪɚɛɨɱɢɟ ɄȽ 2ɯ2,5 ɫ ɦɟɞɧɨɣ 
ɠɢɥɨɣ, ɢɡɨɥɹɰɢɟɣ ɢ ɨɛɨɥɨɱɤɨɣ ɢɡ ɪɟɡɢɧɵ; 

- ɚɩɩɚɪɚɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɝɪɟɜɨɦ. ɍɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɫ 
ɦɟɫɬɧɨɝɨ ɩɨɫɬɚ ɭɩɪɚɜɥɟɧɢɹ (ɲɤɚɮ ɫ ɚɩɩɚɪɚɬɭɪɨɣ), ɬɚɤ ɢ ɫ ɝɥɚɜɧɨɝɨ ɩɭɥɶɬɚ 
ɭɩɪɚɜɥɟɧɢɹ; 

- ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɢɬɚɧɢɟ ɩɨ 5-ɬɢ ɩɪɨɜɨɞɧɨɣ ɫɯɟɦɟ Ⱥ, ȼ, ɋ, N, Ɋȿ, 
ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ 380/220ȼ, 50 Ƚɰ; 

- ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ 
ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɰɢɢ (Ⱥɋɍ Ɍɉ), ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚ Ⱥɋɍ Ɍɉ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ 
ɢɡɦɟɪɟɧɧɵɯ ɜɟɥɢɱɢɧ, ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɜɨɤ, ɚ ɬɚɤɠɟ ɥɸɛɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɭɥɶ ɢɧɬɟɪɮɟɣɫɚ RS-485, ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɜ 
ɢɡɦɟɪɢɬɟɥɟ - ɪɟɝɭɥɹɬɨɪɟ. ɉɨɞɤɥɸɱɟɧɢɟ ɢɡɦɟɪɢɬɟɥɹ - ɪɟɝɭɥɹɬɨɪɚ ɤ Ⱥɋɍ Ɍɉ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɧɬɟɪɮɟɣɫɚ Ethernet - RS-232/RS-485 
ȿɄɈɇ134. 

ɉɪɟɞɥɚɝɚɸ ɭɫɬɚɧɨɜɢɬɶ ɨɞɢɧ ɨɛɳɢɣ ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɫ ȺȼɊ ɜɛɥɢɡɢ 
ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ ɧɚ ɨɬɦɟɬɤɟ 265,00 (ɩɪɢɥɨɠɟɧɢɟ Ʉ).  

ȼ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɞɨɫɬɢɝɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɤɚɛɟɥɟɣ ɨɬ ɩɨɞɫɬɚɧɰɢɢ 
№17 6/0,4 ɤȼ ɞɨ ȺȼɊ, ɫɨɜɦɟɳёɧɧɵɦ ɫɨ ɲɤɚɮɨɦ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɚɥɟɟ, ɩɨ ɦɟɫɬɚɦ 
ɨɛɨɝɪɟɜɚ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ (ɩɪɢɥɨɠɟɧɢɟ Ʉ). 

Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɤɚɛɟɥɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨ ɝɪɟɛɧɸ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɦɟɠɞɭ ɩɨɞɤɪɚɧɨɜɵɦɢ ɩɭɬɹɦɢ ɢ ɩɚɡɚɦɢ ɨɫɧɨɜɧɵɯ ɡɚɬɜɨɪɨɜ. 

Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɫɥɢɜɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ, ɱɟɪɟɡ ɥɟɫɬɧɢɱɧɭɸ ɤɥɟɬɤɭɅɄ-30Ⱥ ɞɨ 
ɝɚɥɟɪɟɢ №9. ȼ ɫɯɟɦɟ ɩɪɢɦɟɧɹɸɬɫɹ 2 ɬɢɩɨɪɚɡɦɟɪɚ ɤɚɛɟɥɹ, ɫɢɥɨɜɨɣ ɄȽ 4ɯ70 ɨɬ 
ɩɨɞɫɬɚɧɰɢɢ ɤ ȺȼɊ ɢ ɪɚɛɨɱɢɟ ɄȽ 2ɯ2,5 ɨɬ ȺȼɊ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ (ɩɪɢɥɨɠɟɧɢɟ ɂ). 

Ɉɫɧɨɜɧɨɣ ɩɟɪɟɱɟɧɶ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.6. 
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Ɍɚɛɥɢɰɚ 4.6 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ. 
ɉɨɡ. ɨɛɨɡɧɚɱ. ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 
ɋɟɤɰɢɹ ȺȼɊ 
1HL1 Ʌɚɦɩɚ XB4BVM1 230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 

ɛɟɥɚɹ. "Schneider Electric" 
1 

2HL1 Ʌɚɦɩɚ XB4BVM5 230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 
ɠɟɥɬɚɹ. "Schneider Electric" 

1 

1ɄɆ1, 2ɄɆ1 Ʉɨɧɬɚɤɬɨɪ LC1E95004M7 4P(4ɇɈ)125A 
AC1 220ȼ 50/60Ƚɰ. "Schneider Electric" 

2 

1KV1, 2KV1 Ɋɟɥɟ ɤɨɧɬɪɨɥɹ ɱɟɪɟɞɨɜ ɨɛɪɵɜɚ ɮɚɡ 
RM17TG20 
200/500ȼ, 2ɋɈ. "Schneider Electric" 

2 

1QF1, 2QF1 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
EZC100N3100 
100Ⱥ/3ɩ. "Schneider Electric" 

2 

1QF2, 2QF2 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ A9F79306 
6Ⱥ ɋ iC60N 6ɤȺ. "Schneider Electric" 

2 

XT1 Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ AVK 95 Ⱥɪɬ. 304340  8 
 Ʉɥɟɦɦɚ ɡɟɦɥɹ AVK 50T. Ⱥɪɬ. 334190 1 
ɒɤɚɮ SH1 
ȼɌ Ɍɟɪɦɫɬɚɬ NSYCCOTHC, 1ɇɁ, ɨɬ 0 ɞɨ +60 

"Schneider Electric" 
1 

ȿɄ Ɋɟɡɢɫɬɢɜɧɵɣ ɧɚɝɪɟɜɚɬɟɥɶ NSYCR100WU2 
100ȼɬ, 110-250. "Schneider Electric" 

1 

HL1 Ʌɚɦɩɚ XB4BVM3 230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 
ɡɟɥɟɧɚɹ. "Schneider Electric" 

1 

HL2-HL17 Ʌɚɦɩɚ XB4BVM4 230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 
ɤɪɚɫɧɚɹ. "Schneider Electric" 

16 

Ʉ1-Ʉ18 Ɋɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ RXM4AB1P7 6Ⱥ 230ȼ 
4ɉɄ 

18 

 ɋɤɨɛɚ-ɞɟɪɠɚɬɟɥɶ RXZ400. "Schneider 
Electric" 

18 

 Ʉɨɥɨɞɤɚ RXZE2M114, 2/4ɩɤ. "Schneider 
Electric" 

18 

ɄɆ1 ɉɭɫɤɚɬɟɥɶ ɦɚɝɧɢɬɧɵɣ LC1E120M5, 
3Ɋ.120A. 
ɇɈ+ɇɁ.380ȼ.AC3.220VAC. "Schneider 
Electric" 

1 

SA1 ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɫ ɮɢɤɫɚɰɢɟɣ XB4BD25 
2 ɩɨɡɢɰɢɢ 1ɧɨ+1ɧɡ. "Schneider Electric" 

1 

SB1 Ʉɧɨɩɤɚ ɚɜɚɪɢɣɧɨɝɨ ɨɫɬɚɧɨɜɚ XB4BS9442 
ɜɨɡɜɪɚɬ ɤɥɸɱɨɦ, 1ɇɁ. "Schneider Electric" 

1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.6 
ɉɨɡ. ɨɛɨɡɧɚɱ. ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 
SB2 Ʉɧɨɩɤɚ ɤɪɚɫɧɚɹ XB4BA42 ɜɨɡɜɪɚɬɧɚɹ 22ɦɦ 

ɛɟɡ ɮɢɤɫɚɰɢɢ 1ɧɡ. "Schneider Electric" 
1 

SB3 Ʉɧɨɩɤɚ ɡɟɥɟɧɚɹ XB4BA31ɜɨɡɜɪɚɬɧɚɹ 22ɦɦ 
ɛɟɡ ɮɢɤɫɚɰɢɢ 1ɧɨ. "Schneider Electric" 

1 

QF1 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 
EZC100N3100 
100Ⱥ/3ɩ. "Schneider Electric" 

1 

QF2, QF3 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ A9F79106 
6Ⱥ ɋ iC60N 6ɤȺ. "Schneider Electric" 

2 

QF4-QF19 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ A9F79125 6Ⱥ 
ɋ iC60N 6ɤȺ. "Schneider Electric" 

16 

 Ȼɥɨɤ-ɤɨɧɬɚɤɬ ɫɨɫɬɨɹɧɢɹ A9N26924 240-
415ȼ 6Ⱥ. "Schneider Electric" 

16 

XT2 Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ AVK 4 Ⱥɪɬ. 304130 36 
XT3 Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ AVK 4 Ⱥɪɬ. 304130 30 
XT4 Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ AVK 4 Ⱥɪɬ. 304130 30 
XT5 Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ AVK 4 Ⱥɪɬ. 304130 38 
EK1-EK6 ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 220ȼ, 50Ƚɰ. 6 

 
ɋɯɟɦɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɦɟɫɬɧɨɟ ɢ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ 

ɨɛɨɝɪɟɜɚ. ȼɵɛɨɪ ɜɢɞɚ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ SA1. 
ɂɦɟɸɬɫɹ ɤɧɨɩɤɚ "ɩɭɫɤ" SB3 ɢ ɤɧɨɩɤɚ "ɫɬɨɩ" SB2, ɱɬɨɛɵ ɜɤɥɸɱɚɬɶ ɢ ɨɬɤɥɸɱɚɬɶ 
ɦɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ KM1. 

ȼɤɥɸɱɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɨɫɬɚɧɨɜɚ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɡɚɬɜɨɪɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ SB1 ɫ ɜɨɡɜɪɚɬɨɦ ɨɬ ɤɥɸɱɚ. 

Ɉ ɜɤɥɸɱɟɧɢɢ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɦɚɫɬɧɨɣ ɢɥɢ ɭɞɚɥɟɧɧɨɣ ɫɢɝɧɚɥɢɡɢɪɭɸɬ 
ɥɚɦɩɵ 1HL1, 2HL1. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɧɚɥɢɱɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ɜ ɲɤɚɮɭ ɭɩɪɚɜɥɟɧɢɹ 
SH1 ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɟɥɟ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɢɹ 1KV1, 2KV1, 
ɜɵɛɢɪɚɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 1QF2, 2QF2. 

ȼ ɲɤɚɮɭ SH1 ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɨɛɨɝɪɟɜɚɬɟɥɶ ȼɌ ɢ ɪɟɡɢɫɬɢɜɧɵɣ 
ɧɚɝɪɟɜɚɬɟɥɶ ȿɄ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɩɚɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɜ ɲɤɚɮɭ ɢ ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɲɤɚɮɚ, ɧɚɱɢɧɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɦɟɧɶɲɟ +50ɋ. 

ȿɫɥɢ ɛɭɞɟɬ ɩɨɜɪɟɠɞɟɧ ɧɚɝɪɟɜ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡ ɩɪɨɥɟɬɨɜ №№1-8 ɜɟɪɯɧɟɣ ɢɥɢ 
ɧɢɠɧɟɣ ɱɚɫɬɢ, ɨɛ ɷɬɨɦ ɛɭɞɭɬ ɫɢɝɧɚɥɢɡɢɪɨɜɚɬɶ ɥɚɦɩɵ HL2-HL17, ɩɪɢ ɡɚɦɵɤɚɧɢɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɪɟɥɟ Ʉ1-Ʉ18, ɬɚɤ ɠɟ ɛɭɞɭɬ ɡɚɝɨɪɚɬɶɫɹ ɫɢɝɧɚɥɶɧɵɟ ɥɚɦɩɵ ɧɚ 
ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ, ɱɬɨɛɵ ɜɢɞɟɬɶ ɧɚ ɤɚɤɨɦ ɩɪɨɥɟɬɟ ɩɪɨɢɡɨɲɟɥ ɪɚɡɪɵɜ 
(ɩɪɢɥɨɠɟɧɢɟ ɂ). 

 
 
 



47 
 

4.5 ɗɤɫɩɥɭɚɬɚɰɢɹ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ 
 

ɋɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 0°ɋ. 

ɋɢɫɬɟɦɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 220ȼ. ɉɟɪɟɞ 
ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɢɧɫɬɪɭɤɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ. 

Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜɫё ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɞɨɥɠɧɨ ɛɵɬɶ 
ɩɨɞɜɟɪɝɧɭɬɨ ɜɢɡɭɚɥɶɧɨɦɭ ɨɫɦɨɬɪɭ ɧɚ ɩɪɟɞɦɟɬ ɨɛɧɚɪɭɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɥɥɟɤɬɨɪɨɜ, ɝɪɟɸɳɟɝɨ ɤɚɛɟɥɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɪɨɜɨɞɨɜ, ɤɥɟɦɦɧɵɯ ɤɨɪɨɛɨɤ, ɚɩɩɚɪɚɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨɫɥɟ ɜɢɡɭɚɥɶɧɨɝɨ ɨɫɦɨɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɢɡɨɥɹɰɢɸ ɫɢɫɬɟɦɵ, 
ɧɚɞёɠɧɨɫɬɶ ɡɚɡɟɦɥɟɧɢɹ ɢ ɨɩɪɟɞɟɥɢɬɶ ɧɚɥɢɱɢɟ ɬɨɤɨɜɭɬɟɱɤɢ. ȼ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɢɹ 
ɞɟɮɟɤɬɨɜ, ɪɚɛɨɬɚ ɫ ɫɢɫɬɟɦɨɣ ɡɚɩɪɟɳɚɟɬɫɹ ɞɨ ɩɨɥɧɨɝɨ ɢɯ ɭɫɬɪɚɧɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɫ 
ɫɟɧɬɹɛɪɹ ɩɨ ɚɩɪɟɥɶ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɨɝɞɚ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɥɶɞɚ ɧɚ 
ɭɩɥɨɬɧɟɧɢɹɯ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ. 

Ɋɚɛɨɱɚɹ ɬɪɭɛɚ ɤɨɥɥɟɤɬɨɪɚ, ɩɨ ɤɨɬɨɪɨɣ ɭɞɚɥɹɸɬɫɹ ɩɪɨɬɟɱɤɢ, ɫɧɚɛɠɟɧɚ 
ɡɚɝɥɭɲɤɨɣ ɫ ɲɬɭɰɟɪɨɦ ɞɥɹ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɩɪɨɱɢɫɬɤɢ ɪɚɛɨɱɟɣ ɬɪɭɛɵ ɨɬ ɡɚɫɨɪɨɜ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɫɦɨɬɪ 
ɦɚɝɢɫɬɪɚɥɟɣ ɢ ɚɩɩɚɪɚɬɭɪɵ. ɇɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɯ ɫɢɫɬɟɦɵ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ 
ɬɪɟɳɢɧɵ, ɫɤɨɥɵ ɦɟɬɚɥɥɚ, ɪɚɡɥɢɱɧɵɟ ɞɪɭɝɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɧɚɦɟɪɡɚɧɢɸ ɥɶɞɚ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɬɪɵɜɚ ɟɝɨ ɜɦɟɫɬɟ ɫ ɮɪɚɝɦɟɧɬɨɦ 
ɤɨɧɫɬɪɭɤɰɢɢ. 

ȼ ɬёɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɦɨɬɪɨɜ, 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɨɫɦɨɬɪɵ ɫɢɫɬɟɦɵ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ 
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɢɯ ɭɫɬɪɚɧɟɧɢɹ. 

Ɋɟɦɨɧɬ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɦɟɧɟ ɝɪɟɸɳɟɝɨ ɤɚɛɟɥɹ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ 
ɟɝɨ ɢɡ ɫɬɪɨɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɨɛɪɵɜɚ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

Ɋɟɦɨɧɬ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɢ 
ɜ ɩɥɚɧɨɜɨɦ ɩɨɪɹɞɤɟ. 

 
4.6 Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

ɇɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɩɪɨɬɟɱɟɤ ɢɦɟɟɬɫɹ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɡɚɬɜɨɪɨɜ 
ɜɨɞɨɫɛɪɨɫɚ. 

ɉɪɨɬɟɱɤɢ ɩɪɨɢɫɯɨɞɹɬ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɵɩɨɥɧɟɧɢɹ ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 
ɫɰɟɩɚ. Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɫɟɪɶɝɢ ɜɨ ɜɪɟɦɹ 
ɫɨɟɞɢɧɟɧɢɹ-ɪɚɡɴɟɞɢɧɟɧɢɹ ɫɟɤɰɢɣ, ɨɬɜɟɪɫɬɢɟ ɜ ɫɟɪɶɝɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ 
ɮɨɪɦɵ, ɜɵɬɹɧɭɬɨɣ ɜɜɟɪɯ ɢ ɫ ɭɜɟɥɢɱɢɜɚɸɳɢɦɫɹ ɞɢɚɦɟɬɪɨɦ. ɉɪɢ ɷɬɨɦ ɜ 
ɩɨɥɨɠɟɧɢɟ, ɤɨɝɞɚ ɜɟɪɯɧɹɹ ɫɟɤɰɢɹ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɧɢɠɧɸɸ, ɨɫɶ ɫɰɟɩɚ ɧɚɯɨɞɢɬɫɹ 
ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɬɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɤɨɬɨɪɚɹ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɞɢɚɦɟɬɪɨɦ. Ȼɥɚɝɨɞɚɪɹ 
ɷɬɨɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɨɛɨɞɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɢ. ɇɨ ɩɪɢ ɩɨɞɴɟɦɟ ɩɪɨɢɫɯɨɞɢɬ 
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ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɢ ɜ ɧɢɠɧɟɟ ɩɨɥɨɠɟɧɢɟ ɜ ɨɬɜɟɪɫɬɢɢ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɡɞɜɢɠɟɧɢɟ ɫɟɤɰɢɣ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɧɚ 20ɦɦ. Ʉɨɧɫɬɪɭɤɰɢɹ 
ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɬɚɤɢɯ ɡɚɡɨɪɨɜ. 
ɗɬɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɭɩɭɳɟɧɢɟ. Ɍɚɤ ɠɟ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜɨɞɵ ɜ ɡɚɡɨɪ ɦɟɠɞɭ 
ɫɟɤɰɢɹɦɢ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɜɨɞɚ ɡɚɦɟɪɡɚɟɬ, ɪɚɫɲɢɪɹɟɬɫɹ ɢ ɫɦɟɳɚɟɬ ɫɟɤɰɢɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɩɪɨɬɟɱɟɤ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɩɪɟɞɥɚɝɚɸ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɭɩɥɨɬɧɟɧɢɹ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɤɪɵɬɢɹ ɛɨɥɶɲɟɝɨ ɡɚɡɨɪɚ. 

ȼɚɪɢɚɧɬ, ɤɨɬɨɪɵɣ ɩɭɫɬɶ ɢ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɩɨɥɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɩɪɨɬɟɱɟɤ 
ɱɟɪɟɡ ɦɟɠɫɟɤɰɢɨɧɧɨɟ ɭɩɥɨɬɧɟɧɢɹ, ɧɨ ɞɨɥɠɟɧ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɢɯ. ɉɪɢ ɷɬɨɦ 
ɜɨɡɦɨɠɧɨ, ɱɬɨ ɩɪɨɬɟɱɤɢ ɜ ɩɪɨɥɟɬɟ ɩɪɟɤɪɚɬɹɬɫɹ ɩɨɥɧɨɫɬɶɸ, ɨɫɬɚɧɭɬɫɹ ɬɨɥɶɤɨ ɩɪɨ-
ɬɟɱɤɢ ɩɨ ɤɪɚɹɦ ɡɚɬɜɨɪɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɬɟɤɚɬɶ ɜ ɩɚɡɵ ɡɚɬɜɨɪɚ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɟ ɡɚɬɜɨɪɚ ɧɚ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɟɡɢɧɨɜɵɣ ɮɚɪɬɭɤ, ɤɨɬɨɪɵɣ ɜ ɩɨɥɨɠɟɧɢɢ, ɤɨɝɞɚ ɜɟɪɯɧɹɹ ɫɟɤɰɢɹ ɫɬɨɢɬ ɧɢɠɧɟɣ, 
ɩɪɨɫɬɨ ɜɢɫɢɬ ɜɞɨɥɶ ɨɛɲɢɜɤɢ ɧɢɠɧɟɣ ɫɟɤɰɢɢ. Ʉɨɝɞɚ ɡɚɬɜɨɪ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɪɨɝɟ, 
ɚ ɜɨɞɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚɱɢɧɚɟɬ ɞɚɜɢɬɶ ɧɚ ɧɚɩɨɪɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, 
ɮɚɪɬɭɤ ɩɪɢɠɢɦɚɟɬɫɹ ɤ ɨɛɲɢɜɤɟ ɧɢɠɧɟɣ ɫɟɤɰɢɢ ɢ ɩɪɟɩɹɬɫɬɜɭɟɬ ɬɟɱɟɧɢɸ ɜɨɞɵ 
(Ɋɢɫɭɧɨɤ 4.6). 

 

 
Ɋɢɫɭɧɨɤ 4.6 - ɗɫɤɢɡ ɡɚɬɜɨɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɨɪɨɝɟ ɫ ɪɟɡɢɧɨɜɵɦ 

ɮɚɪɬɭɤɨɦ 
 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ: 
1. ɉɪɨɫɬɨɬɚ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɭɠɟ ɝɨɬɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ. 
ɇɟɞɨɫɬɚɬɤɢ: 
1. Ʉɨɧɬɭɪ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɝɟɪɦɟɬɢɱɧɵɦ. Ɉɧ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɦɟɧɶɲɢɬɶ ɩɪɨɬɟɱɤɢ, ɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɩɪɟɤɪɚɬɢɬɶ. 
2. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɫɟɤɰɢɣ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ 
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ɫɨɯɪɚɧɧɨɫɬɶɸ ɮɚɪɬɭɤɚ. 
3. Ɍɪɟɛɭɟɬɫɹ ɭɱɢɬɵɜɚɬɶ ɧɚɥɢɱɢɟ ɮɚɪɬɭɤɚ ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɩɟɪɟɜɨɡɤɟ ɫɟɤɰɢɢ 

ɱɬɨɛɵ ɧɟ ɩɨɜɪɟɞɢɬɶ ɟɝɨ. 
4. ɂɡ-ɡɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɮɚɪɬɭɤɚ ɫ ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ ɡɚɬɜɨɪɚ ɜɨɡɦɨɠɧɨ ɟɝɨ 

ɩɨɜɪɟɠɞɟɧɢɟ ɥɶɞɨɦ ɩɪɢ ɜɦɨɪɚɠɢɜɚɧɢɢ ɡɚɬɜɨɪɚ ɜ ɥɟɞ ɜɫɥɟɞɫɬɜɢɟ ɧɟ ɩɨɞɞɟɪɠɚɧɢɹ 
ɦɚɣɧɵ ɩɟɪɟɞ ɡɚɬɜɨɪɨɦ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



50 
 

5 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

ɉɪɨɢɡɜɟɞɟɦ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ 
ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɡɚɬɜɨɪɚ 
ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɭɦɧɨɠɢɬɶ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɷɬɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɫɬɨɢɦɨɫɬɶ. 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɪɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. 
ɢɡɦ
. 

Ʉɨɥ-
ɜɨ 

Ɏɨɪɦɭɥɚ ɪɚɫɱёɬɚ 
ɪɚɫɯɨɞɚ 
ɦɚɬɟɪɢɚɥɨɜ 

ɋɬɨɢɦɨɫ
ɬɶ ɡɚ ɟɞ., 
ɪɭɛ. 

ȼɫɟɝɨ 
ɰɟɧɚ, 
ɪɭɛ. 

Ʉɚɛɟɥɶ SM2-CR ɜ 2-ɯ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɟɩɥɨɜɵɯ 
ɤɨɥɥɟɤɬɨɪɚɯ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɚɡɭ 
ɡɚɬɜɨɪɚ. Ⱦɥɢɧɚ ɝɪɟɸɳɟɣ 
ɱɚɫɬɢ - 14,000ɦ, ɞɥɢɧɚ 
ɯɨɥɨɞɧɨɣ ɱɚɫɬɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɫɬɭ 
ɞɨ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ. 

ɦ 28 

2∙14,000∙8=224,0
00 Ɉɛɳɚɹ ɞɥɢɧɚ 
ɝɪɟɸɳɟɣ ɱɚɫɬɢ             
ɐ = 1 ɩ.ɦ.∙L - 
Ⱦɥɢɧɚ ɯɨɥɨɞɧɨɣ 
ɱɚɫɬɢ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɦɟɫɬɭ. 

679,0 152 096,0 

Ʉɚɛɟɥɶ SM2-CR ɜ 
ɬɟɩɥɨɜɨɦ ɤɨɥɥɟɤɬɨɪɟ 
ɩɨɪɨɝɚ. Ⱦɥɢɧɚ ɝɪɟɸɳɟɣ 
ɱɚɫɬɢ -12,100ɦ, ɞɥɢɧɚ 
ɯɨɥɨɞɧɨɣ ɱɚɫɬɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɫɬɭ 
ɞɨ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ. 

ɦ 12,1 

12,100∙8=96,800  
- Ⱦɥɢɧɚ ɝɪɟɸɳɟɣ 
ɱɚɫɬɢ                         
ɐ = 1 ɩ.ɦ.∙L - 
Ⱦɥɢɧɚ ɯɨɥɨɞɧɨɣ 
ɱɚɫɬɢ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɦɟɫɬɭ. 

679,0 65 727,2 

Ʉɚɛɟɥɶ SM2-CR ɜ 3-ɯ 
ɬɪɭɛɚɯ ɞɥɹ ɨɬɜɨɞɚ 
ɩɪɨɬɟɱɟɤ ɧɚɦɨɬɤɨɣ ɧɚ 
ɧɚɪɭɠɧɨɦ ɞɢɚɦɟɬɪɟ 
ɬɪɭɛɵ. Ⱦɥɢɧɚ ɝɪɟɸɳɟɣ 
ɱɚɫɬɢ - 15,9ɦ, ɞɥɢɧɚ 
ɯɨɥɨɞɧɨɣ ɱɚɫɬɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɫɬɭ 
ɞɨ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ 

ɦ 47,7 15,9∙3∙8=381,6 679,0 259 106,4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

Ɏɨɪɦɭɥɚ ɪɚɫɱёɬɚ 
ɪɚɫɯɨɞɚ 
ɦɚɬɟɪɢɚɥɨɜ 

ɋɬɨɢɦɨɫɬ
ɶ ɡɚ ɟɞ., 
ɪɭɛ. 

ȼɫɟɝɨ 
ɰɟɧɚ, ɪɭɛ. 

Ʌɚɦɩɚ XB4BVM1 
230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 
ɛɟɥɚɹ. "Schneider 
Electric" 

ɲɬ 1  1192,0 1192,0 

Ʌɚɦɩɚ XB4BVM5 
230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 
ɠɟɥɬɚɹ. "Schneider 
Electric" 

ɲɬ 1  1192,0 1192,0 

Ʉɨɧɬɚɤɬɨɪ 
LC1E95004M7 
4P(4ɇɈ)125A 
AC1 220ȼ 50/60Ƚɰ. 
"Schneider Electric" 

ɲɬ 2  14378,0 28756,0 

Ɋɟɥɟ ɤɨɧɬɪɨɥɹ 
ɱɟɪɟɞɨɜ ɨɛɪɵɜɚ ɮɚɡ 
RM17TG20 
200/500ȼ, 2ɋɈ. 
"Schneider Electric" 

ɲɬ 2  4997,0 9994,0 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 
EZC100N3100 
100Ⱥ/3ɩ. "Schneider 
Electric" 

ɲɬ 2  6132,0 12264,0 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 
A9F79306 
6Ⱥ ɋ iC60N 6ɤȺ. 
"Schneider Electric" 

ɲɬ 2  2638,0 5276,0 

Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ 
AVK 95 Ⱥɪɬ. 304340 

ɲɬ 8  823,0 6584,0 

Ʉɥɟɦɦɚ ɡɟɦɥɹ AVK 
50T. Ⱥɪɬ. 334190 

ɲɬ 1  1131,0 1131,0 

Ɍɟɪɦɨɫɬɚɬ 
NSYCCOTHC, 1ɇɁ, 
ɨɬ 0 ɞɨ +60 
"Schneider Electric" 

ɲɬ 1  1147,0 1147,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

Ɏɨɪɦɭɥɚ ɪɚɫɱёɬɚ 
ɪɚɫɯɨɞɚ 
ɦɚɬɟɪɢɚɥɨɜ 

ɋɬɨɢɦɨɫɬ
ɶ ɡɚ ɟɞ., 
ɪɭɛ. 

ȼɫɟɝɨ 
ɰɟɧɚ, ɪɭɛ. 

Ɋɟɡɢɫɬɢɜɧɵɣ 
ɧɚɝɪɟɜɚɬɟɥɶ 
NSYCR100WU2 
100ȼɬ, 110-250. 
"Schneider Electric" 

ɲɬ 1  9416,0 9416,0 

Ʌɚɦɩɚ XB4BVM3 
230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 
ɡɟɥɟɧɚɹ. "Schneider 
Electric" 

ɲɬ 1  1192,0 1192,0 

Ʌɚɦɩɚ XB4BVM4 
230-240ȼ ɫɢɝɧɚɥɶɧɚɹ 
ɤɪɚɫɧɚɹ. "Schneider 
Electric" 

ɲɬ 16  1192,0 19072,0 

Ɋɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ 
RXM4AB1P7 6Ⱥ 
230ȼ 4ɉɄ 

ɲɬ 18  442,0 
 

7956,0 

ɋɤɨɛɚ-ɞɟɪɠɚɬɟɥɶ 
RXZ400. "Schneider 
Electric" 

ɲɬ 18  32,5 585,0 

Ʉɨɥɨɞɤɚ 
RXZE2M114, 2/4ɩɤ. 
"Schneider Electric" 

ɲɬ 18  250,0 4500,0 

ɉɭɫɤɚɬɟɥɶ 
ɦɚɝɧɢɬɧɵɣ 
LC1E120M5, 
3Ɋ.120A. 
ɇɈ+ɇɁ.380ȼ.AC3.22
0VAC. "Schneider 
Electric" 

ɲɬ 1  9202,0 9202,0 

ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɫ 
ɮɢɤɫɚɰɢɟɣ XB4BD25 
2 ɩɨɡɢɰɢɢ 1ɧɨ+1ɧɡ. 
"Schneider Electric" 

ɲɬ 1  1163,0 1163,0 

Ʉɧɨɩɤɚ ɚɜɚɪɢɣɧɨɝɨ 
ɨɫɬɚɧɨɜɚ XB4BS9442 
ɜɨɡɜɪɚɬ ɤɥɸɱɨɦ, 1ɇɁ. 
"Schneider Electric" 

ɲɬ 1  2206,0 2206,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

Ɏɨɪɦɭɥɚ ɪɚɫɱёɬɚ 
ɪɚɫɯɨɞɚ 
ɦɚɬɟɪɢɚɥɨɜ 

ɋɬɨɢɦɨɫɬ
ɶ ɡɚ ɟɞ., 
ɪɭɛ. 

ȼɫɟɝɨ 
ɰɟɧɚ, ɪɭɛ. 

Ʉɧɨɩɤɚ ɤɪɚɫɧɚɹ 
XB4BA42 ɜɨɡɜɪɚɬɧɚɹ 
22ɦɦ 
ɛɟɡ ɮɢɤɫɚɰɢɢ 1ɧɡ. 
"Schneider Electric" 

ɲɬ 1  630,0 630,0 

Ʉɧɨɩɤɚ ɡɟɥɟɧɚɹ 
XB4BA31ɜɨɡɜɪɚɬɧɚɹ 
22ɦɦ 
ɛɟɡ ɮɢɤɫɚɰɢɢ 1ɧɨ. 
"Schneider Electric" 

ɲɬ 1  630,0 630,0 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 
EZC100N3100 
100Ⱥ/3ɩ. "Schneider 
Electric" 

ɲɬ 1  6132,0 6132,0 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 
A9F79106 
6Ⱥ ɋ iC60N 6ɤȺ. 
"Schneider Electric" 

ɲɬ 2  691,0 1382,0 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 
A9F79125 6Ⱥ ɋ 
iC60N 6ɤȺ. 
"Schneider Electric" 

ɲɬ 16  601,0 9616,0 

Ȼɥɨɤ-ɤɨɧɬɚɤɬ 
ɫɨɫɬɨɹɧɢɹ A9N26924 
240-415ȼ 6Ⱥ. 
"Schneider Electric" 

ɲɬ 16  2268,0 36288,0 

Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ 
AVK 4 Ⱥɪɬ. 304130 

ɲɬ 36  34 1224,0 

Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ 
AVK 4 Ⱥɪɬ. 304130 

ɲɬ 30  34 1020,0 

Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ 
AVK 4 Ⱥɪɬ. 304130 

ɲɬ 30  34 1020,0 

Ʉɥɟɦɦɚ ɩɪɨɯɨɞɧɚɹ 
AVK 4 Ⱥɪɬ. 304130 

ɲɬ 38  34 1292,0 

 
 
 



54 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

Ɏɨɪɦɭɥɚ ɪɚɫɱёɬɚ 
ɪɚɫɯɨɞɚ 
ɦɚɬɟɪɢɚɥɨɜ 

ɋɬɨɢɦɨɫɬ
ɶ ɡɚ ɟɞ., 
ɪɭɛ. 

ȼɫɟɝɨ 
ɰɟɧɚ, ɪɭɛ. 

ɒɤɚɮ S3D 
300[200[150 IP66 
NSYS3D3215 

ɲɬ 1  5459,0 5459,0 

Ʉɚɛɟɥɶ ɄȽ 4ɯ70 ɦ 390  1295,0 505050,0 
Ʉɚɛɟɥɶ ɄȽ 2ɯ2,5 ɦ 8640  39,27 339292,8 

 
Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ 1 508 793,40 ɪɭɛ. 
ɋɪɨɤ ɫɥɭɠɛɵ ɧɚɝɪɟɜɚɬɟɥɟɣ 10 ɥɟɬ, ɩɨɷɬɨɦɭ ɞɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ 

ɩɪɨɜɟɞɟɧɵ ɢɦɟɧɧɨ ɧɚ ɷɬɨɬ ɫɪɨɤ. 
Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɫɱɢɬɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Ɂɪ = ͳͲ ∙ l ∙ ɐ,                                                                                                     (5.1) 

ɝɞɟ: 
l - ɞɥɢɧɧɚɹ ɝɪɟɸɳɟɝɨ ɤɚɛɟɥɹ; 
ɐ = 679 ɪɭɛ. - ɛɚɡɨɜɚɹ ɰɟɧɚ ɧɚ ɪɟɦɨɧɬ ɧɚɝɪɟɜɚɬɟɥɹ. 
 
Ɂɪ = ͳͲ ∙ ͺ͹,ͺ ∙ ͸͹ͻ = ͷͻ͸ ͳ͸ʹ ɪɭɛ.       

 
Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɩɨɬɪɟɛɥɹɟɦɭɸ ɫɢɫɬɟɦɨɣ ɨɛɨɝɪɟɜɚ, ɫɱɢɬɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɂɷɷ = ͳͲ ∙ t ∙ τ ∙ P ∙ T ∙ k,                                                                                                     (5.2) 

ɝɞɟ:  
t - ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɨɛɨɝɪɟɜɚ; 
 τ = 24 ɱ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɟɪɟɜɨɞɹɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ 

ɧɚɝɪɟɜɚɬɟɥɟɣ ɜ ɱɚɫɵ; 
Ɋ — ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ, ɤȼɬ; 
 
Ɍ- ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɩɨɬɪɟɛɥɹɟɦɭɸ ɧɚɝɪɟɜɚɬɟɥɹɦɢ; 
 
Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɚɝɪɟɜɚɬɟɥɟɣ. 
 
Ɂɷɷ = ͳͲ ∙ ͳʹͷ ∙ ʹͶ ∙ ͷ͸,ʹ ∙ Ͳ,͹ ∙ Ͳ,͹ = ͺʹ͸ ͳͶͲ ɪɭɛ.       
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ɁȺɄɅɘɑȿɇɂȿ 
 

Ɉɞɧɚ ɢɡ ɚɤɬɭɚɥɶɧɟɣɲɢɯ ɩɪɨɛɥɟɦ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɨɞɨɫɥɢɜɧɵɯ ɩɥɨɬɢɧ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ɋɨɫɫɢɢ ɷɬɨ ɨɛɥɟɞɟɧɟɧɢɟ. 

ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɦɟɬɨɞɚɦ ɛɨɪɶɛɵ ɫ ɨɛɥɟɞɟɧɟɧɢɟɦ ɡɚɬɜɨɪɨɜ. 
ɐɟɥɶ ɪɚɛɨɬɵ ɫɨɫɬɨɹɥɚ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɟɞɥɨɠɢɬɶ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ 

ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɚ ɢ ɫɛɨɪɚ ɩɪɨɬɟɱɟɤ ɧɚ ɩɪɢɦɟɪɟ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 
ȼ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɡɚɳɢɬɵ ɡɚɬɜɨɪɨɜ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ. 

Ɉɩɢɫɚɧ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ, ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. 
Ɋɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ ɡɚɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ ɢ ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɩɪɨɬɟɱɟɤ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ, ɨɩɢɫɚɧ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ. 
Ȼɵɥ ɩɪɨɜɟɞɟɧ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɜɵɛɪɚɧɨ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɚɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ 
ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ. ɉɟɪɟɱɢɫɥɟɧɵ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ. ɉɪɟɞɥɨɠɟɧɚ 
ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɟ ɡɚɬɜɨɪɚ ɧɚ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɪɟɡɢɧɨɜɨɝɨ 
ɮɚɪɬɭɤɚ. 

ȼɵɩɨɥɧɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ 
ɨɬ ɨɛɥɟɞɟɧɟɧɢɹ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

ɉɨɫɱɢɬɚɧɵ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɬɟɱɟɧɢɟ 10 ɥɟɬ ɞɥɹ 
ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ⱦɨɩɭɫɬɢɦɵɣ ɨɛɴɟɦ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɨɛɴɟɦɚ ɜɨɡɦɨɠɧɵɯ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 

Ⱦɚɬɚ 
Ɉɬɦɟɬɤɚ 

ȼȻ, ɦ 

ȼɵɫɨɬɚ 
ɫɬɨɥɛɚ, 

ɦ 

Ⱦɥɢɧɚ 
ɛɭɥɶɛɨɜɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɧɨɠɟɜɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ʌɢɧɟɣɧɚɹ 
ɞɥɢɧɚ ɜɫɟɯ 

ɭɩɥɨɬɧɟɧɢɣ, 
ɦ 

ȼɪɟɦɹ, ɱ 

Ⱦɨɩɭɫɬɢɦɵɣ 
ɨɛɶɟɦ 

ɩɪɨɬɟɱɟɤ, 
ɦ3/ɱ 

Ɉɛɴɟɦ 
ɩɪɨɬɟɱɟɤ 
ɡɚ ɫɭɬɤɢ, 

ɦ3 

01.11.2019 255,51 12,51 200,24 102,56 102,56 405,36 24 1,08 10506,81 
02.11.2019 255,47 12,47 199,60 102,56 102,56 404,72 24 1,08 10490,30 
03.11.2019 255,43 12,43 198,96 102,56 102,56 404,08 24 1,08 10473,74 
04.11.2019 255,39 12,39 198,25 102,56 102,56 403,37 24 1,08 10455,45 
05.11.2019 255,35 12,35 197,63 102,56 102,56 402,75 24 1,08 10439,33 
06.11.2019 255,25 12,25 196,08 102,56 102,56 401,20 24 1,08 10399,07 
07.11.2019 255,19 12,19 195,12 102,56 102,56 400,24 24 1,08 10374,18 
08.11.2019 255,12 12,12 194,00 102,56 102,56 399,12 24 1,08 10345,14 
09.11.2019 255,05 12,05 192,88 102,56 102,56 398,00 24 1,08 10316,11 
10.11.2019 255,02 12,02 192,24 102,56 102,56 397,36 24 1,08 10299,60 
11.11.2019 254,97 11,97 191,60 102,56 102,56 396,72 24 1,08 10282,95 
12.11.2019 254,88 11,88 190,16 102,56 102,56 395,28 24 1,08 10245,64 
13.11.2019 254,82 11,82 189,16 102,56 102,56 394,28 24 1,08 10219,85 
14.11.2019 254,75 11,75 188,08 102,56 102,56 393,20 24 1,08 10191,71 
15.11.2019 254,68 11,68 186,96 102,56 102,56 392,08 24 1,08 10162,71 
16.11.2019 254,62 11,62 186,00 102,56 102,56 391,12 24 1,08 10137,78 
17.11.2019 254,55 11,55 184,86 102,56 102,56 389,98 24 1,08 10108,32 
18.11.2019 254,51 11,51 184,08 102,56 102,56 389,20 24 1,08 10088,09 
19.11.2019 254,41 11,41 182,64 102,56 102,56 387,76 24 1,08 10050,73 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ⱦɚɬɚ 
Ɉɬɦɟɬɤɚ 

ȼȻ, ɦ 

ȼɵɫɨɬɚ 
ɫɬɨɥɛɚ, 

ɦ 

Ⱦɥɢɧɚ 
ɛɭɥɶɛɨɜɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɧɨɠɟɜɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ʌɢɧɟɣɧɚɹ 
ɞɥɢɧɚ ɜɫɟɯ 

ɭɩɥɨɬɧɟɧɢɣ, 
ɦ 

ȼɪɟɦɹ, ɱ 

Ⱦɨɩɭɫɬɢɦɵɣ 
ɨɛɶɟɦ 

ɩɪɨɬɟɱɟɤ, 
ɦ3/ɱ 

Ɉɛɴɟɦ 
ɩɪɨɬɟɱɟɤ 
ɡɚ ɫɭɬɤɢ, 

ɦ3 

20.11.2019 254,34 11,34 181,37 102,56 102,56 386,49 24 1,08 10017,90 
21.11.2019 254,27 11,27 180,24 102,56 102,56 385,36 24 1,08 9988,54 
22.11.2019 254,25 11,25 179,92 102,56 102,56 385,04 24 1,08 9980,29 
23.11.2019 254,14 11,14 178,32 102,56 102,56 383,44 24 1,08 9938,75 
24.11.2019 254,07 11,07 177,05 102,56 102,56 382,17 24 1,08 9905,92 
25.11.2019 254,00 11,00 175,92 102,56 102,56 381,04 24 1,08 9876,59 
26.11.2019 253,95 10,95 175,12 102,56 102,56 380,24 24 1,08 9855,85 
27.11.2019 253,86 10,86 173,82 102,56 102,56 378,94 24 1,08 9822,19 
28.11.2019 253,80 10,80 172,72 102,56 102,56 377,84 24 1,08 9793,64 
29.11.2019 253,73 10,73 171,60 102,56 102,56 376,72 24 1,08 9764,59 
30.11.2019 253,66 10,66 170,48 102,56 102,56 375,60 24 1,08 9735,60 
01.12.2019 253,59 10,59 169,36 102,56 102,56 374,48 24 1,08 9706,55 
02.12.2019 253,52 10,52 168,24 102,56 102,56 373,36 24 1,08 9677,51 
03.12.2019 253,45 10,45 167,12 102,56 102,56 372,24 24 1,08 9648,46 
04.12.2019 253,36 10,36 165,84 102,56 102,56 370,96 24 1,08 9615,24 
05.12.2019 253,29 10,29 164,56 102,56 102,56 369,68 24 1,08 9582,23 
06.12.2019 253,24 10,24 163,76 102,56 102,56 368,88 24 1,08 9561,38 
07.12.2019 253,15 10,15 162,32 102,56 102,56 367,44 24 1,08 9524,08 
08.12.2019 253,07 10,07 161,05 102,56 102,56 366,17 24 1,08 9491,02 
09.12.2019 253,01 10,01 160,08 102,56 102,56 365,20 24 1,08 9466,05 
10.12.2019 252,93 9,93 158,81 102,56 102,56 363,93 24 1,08 9433,07 
11.12.2019 252,85 9,85 157,52 102,56 102,56 362,64 24 1,08 9399,67 
12.12.2019 252,76 9,76 156,10 102,56 102,56 361,22 24 1,08 9362,89 

 
 



59 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ⱦɚɬɚ 
Ɉɬɦɟɬɤɚ 

ȼȻ, ɦ 

ȼɵɫɨɬɚ 
ɫɬɨɥɛɚ, 

ɦ 

Ⱦɥɢɧɚ 
ɛɭɥɶɛɨɜɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɧɨɠɟɜɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ʌɢɧɟɣɧɚɹ 
ɞɥɢɧɚ ɜɫɟɯ 

ɭɩɥɨɬɧɟɧɢɣ, 
ɦ 

ȼɪɟɦɹ, ɱ 

Ⱦɨɩɭɫɬɢɦɵɣ 
ɨɛɶɟɦ 

ɩɪɨɬɟɱɟɤ, 
ɦ3/ɱ 

Ɉɛɴɟɦ 
ɩɪɨɬɟɱɟɤ 
ɡɚ ɫɭɬɤɢ, 

ɦ3 

13.12.2019 252,68 9,68 154,80 102,56 102,56 359,92 24 1,08 9329,18 
14.12.2019 252,59 9,59 153,42 102,56 102,56 358,54 24 1,08 9293,40 
15.12.2019 252,53 9,53 152,40 102,56 102,56 357,52 24 1,08 9266,93 
16.12.2019 252,43 9,43 150,96 102,56 102,56 356,08 24 1,08 9229,51 
17.12.2019 252,33 9,33 149,36 102,56 102,56 354,48 24 1,08 9188,02 
18.12.2019 252,24 9,24 147,92 102,56 102,56 353,04 24 1,08 9150,76 
19.12.2019 252,18 9,18 146,80 102,56 102,56 351,92 24 1,08 9121,86 
20.12.2019 252,09 9,09 145,39 102,56 102,56 350,51 24 1,08 9085,34 
21.12.2019 251,98 8,98 143,74 102,56 102,56 348,86 24 1,08 9042,52 
22.12.2019 251,88 8,88 142,09 102,56 102,56 347,21 24 1,08 8999,79 
23.12.2019 251,79 8,79 140,56 102,56 102,56 345,68 24 1,08 8960,06 
24.12.2019 251,69 8,69 138,96 102,56 102,56 344,08 24 1,08 8918,58 
25.12.2019 251,60 8,60 137,52 102,56 102,56 342,64 24 1,08 8881,28 
26.12.2019 251,51 8,51 136,08 102,56 102,56 341,20 24 1,08 8843,92 
27.12.2019 251,39 8,39 134,31 102,56 102,56 339,43 24 1,08 8798,03 
28.12.2019 251,29 8,29 132,57 102,56 102,56 337,69 24 1,08 8752,81 
29.12.2019 251,17 8,17 130,80 102,56 102,56 335,92 24 1,08 8706,92 
30.12.2019 251,07 8,07 129,19 102,56 102,56 334,31 24 1,08 8665,38 
31.12.2019 250,97 7,97 127,58 102,56 102,56 332,70 24 1,08 8623,50 
01.01.2020 250,85 7,85 125,68 102,56 102,56 330,80 24 1,08 8574,24 
02.01.2020 250,76 7,76 124,08 102,56 102,56 329,20 24 1,08 8532,89 
03.01.2020 250,66 7,66 122,51 102,56 102,56 327,63 24 1,08 8492,20 
04.01.2020 250,57 7,57 121,04 102,56 102,56 326,16 24 1,08 8454,08 

 
 
 



60 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ⱦɚɬɚ 
Ɉɬɦɟɬɤɚ 

ȼȻ, ɦ 

ȼɵɫɨɬɚ 
ɫɬɨɥɛɚ, 

ɦ 

Ⱦɥɢɧɚ 
ɛɭɥɶɛɨɜɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɧɨɠɟɜɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ʌɢɧɟɣɧɚɹ 
ɞɥɢɧɚ ɜɫɟɯ 

ɭɩɥɨɬɧɟɧɢɣ, 
ɦ 

ȼɪɟɦɹ, ɱ 

Ⱦɨɩɭɫɬɢɦɵɣ 
ɨɛɶɟɦ 

ɩɪɨɬɟɱɟɤ, 
ɦ3/ɱ 

Ɉɛɴɟɦ 
ɩɪɨɬɟɱɟɤ 
ɡɚ ɫɭɬɤɢ, 

ɦ3 

05.01.2020 250,46 7,46 119,44 102,56 102,56 324,56 24 1,08 8412,56 
06.01.2020 250,37 7,37 117,89 102,56 102,56 323,01 24 1,08 8372,33 
07.01.2020 250,28 7,28 116,41 102,56 102,56 321,53 24 1,08 8334,03 
08.01.2020 250,18 7,18 114,94 102,56 102,56 320,06 24 1,08 8295,97 
09.01.2020 250,07 7,07 113,20 102,56 102,56 318,32 24 1,08 8250,81 
10.01.2020 249,97 6,97 111,47 102,56 102,56 316,59 24 1,08 8205,93 
11.01.2020 249,85 6,85 109,68 102,56 102,56 314,80 24 1,08 8159,51 
12.01.2020 249,75 6,75 108,05 102,56 102,56 313,17 24 1,08 8117,32 
13.01.2020 249,65 6,65 106,43 102,56 102,56 311,55 24 1,08 8075,44 
14.01.2020 249,53 6,53 104,55 102,56 102,56 309,67 24 1,08 8026,71 
15.01.2020 249,41 6,41 102,63 102,56 102,56 307,75 24 1,08 7976,96 
16.01.2020 249,29 6,29 100,72 102,56 102,56 305,84 24 1,08 7927,33 
17.01.2020 249,17 6,17 98,80 102,56 102,56 303,92 24 1,08 7877,58 
18.01.2020 249,05 6,05 96,88 102,56 102,56 302,00 24 1,08 7827,82 
19.01.2020 248,95 5,95 95,15 102,56 102,56 300,27 24 1,08 7783,08 
20.01.2020 248,82 5,82 93,20 102,56 102,56 298,32 24 1,08 7732,40 
21.01.2020 248,70 5,70 91,18 102,56 102,56 296,30 24 1,08 7679,97 
22.01.2020 248,60 5,60 89,52 102,56 102,56 294,64 24 1,08 7637,12 
23.01.2020 248,47 5,47 87,60 102,56 102,56 292,72 24 1,08 7587,26 
24.01.2020 248,35 5,35 85,66 102,56 102,56 290,78 24 1,08 7536,95 
25.01.2020 248,25 5,25 83,92 102,56 102,56 289,04 24 1,08 7491,98 
26.01.2020 248,14 5,14 82,16 102,56 102,56 287,28 24 1,08 7446,31 
27.01.2020 248,04 5,04 80,56 102,56 102,56 285,68 24 1,08 7404,84 

 
 
 



61 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ⱦɚɬɚ 
Ɉɬɦɟɬɤɚ 

ȼȻ, ɦ 

ȼɵɫɨɬɚ 
ɫɬɨɥɛɚ, 

ɦ 

Ⱦɥɢɧɚ 
ɛɭɥɶɛɨɜɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɧɨɠɟɜɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ʌɢɧɟɣɧɚɹ 
ɞɥɢɧɚ ɜɫɟɯ 

ɭɩɥɨɬɧɟɧɢɣ, 
ɦ 

ȼɪɟɦɹ, ɱ 

Ⱦɨɩɭɫɬɢɦɵɣ 
ɨɛɶɟɦ 

ɩɪɨɬɟɱɟɤ, 
ɦ3/ɱ 

Ɉɛɴɟɦ 
ɩɪɨɬɟɱɟɤ 
ɡɚ ɫɭɬɤɢ, 

ɦ3 

28.01.2020 247,93 4,93 78,84 102,56 102,56 283,96 24 1,08 7360,37 
29.01.2020 247,79 4,79 76,72 102,56 102,56 281,84 24 1,08 7305,23 
30.01.2020 247,69 4,69 74,98 102,56 102,56 280,10 24 1,08 7260,07 
31.01.2020 247,57 4,57 73,04 102,56 102,56 278,16 24 1,08 7209,92 
01.02.2020 247,44 4,44 71,12 102,56 102,56 276,24 24 1,08 7160,02 
02.02.2020 247,30 4,30 68,88 102,56 102,56 274,00 24 1,08 7102,03 
03.02.2020 247,17 4,17 66,80 102,56 102,56 271,92 24 1,08 7048,12 
04.02.2020 247,03 4,03 64,56 102,56 102,56 269,68 24 1,08 6990,06 
05.02.2020 246,90 3,90 62,48 102,56 102,56 267,60 24 1,08 6936,16 
06.02.2020 246,78 3,78 60,54 102,56 102,56 163,10 24 1,08 4227,55 
07.02.2020 246,65 3,65 58,48 102,56 102,56 161,04 24 1,08 4174,14 
08.02.2020 246,52 3,52 56,40 102,56 102,56 158,96 24 1,08 4120,19 
09.02.2020 246,41 3,41 54,48 102,56 102,56 157,04 24 1,08 4070,53 
10.02.2020 246,26 3,26 52,24 102,56 102,56 154,80 24 1,08 4012,36 
11.02.2020 246,11 3,11 49,84 102,56 102,56 152,40 24 1,08 3950,15 
12.02.2020 245,99 2,99 47,79 102,56 102,56 150,35 24 1,08 3897,03 
13.02.2020 245,85 2,85 45,68 102,56 102,56 148,24 24 1,08 3842,38 
14.02.2020 245,70 2,70 43,28 102,56 102,56 145,84 24 1,08 3780,16 
15.02.2020 245,57 2,57 41,20 102,56 102,56 143,76 24 1,08 3726,20 
16.02.2020 245,44 2,44 38,96 102,56 102,56 141,52 24 1,08 3668,22 
17.02.2020 245,30 2,30 36,85 102,56 102,56 139,41 24 1,08 3613,57 
18.02.2020 245,16 2,16 34,64 102,56 102,56 137,20 24 1,08 3556,21 
19.02.2020 245,02 2,02 32,40 102,56 102,56 134,96 24 1,08 3498,15 

 
 
 



62 
 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ⱦɚɬɚ 
Ɉɬɦɟɬɤɚ 

ȼȻ, ɦ 

ȼɵɫɨɬɚ 
ɫɬɨɥɛɚ, 

ɦ 

Ⱦɥɢɧɚ 
ɛɭɥɶɛɨɜɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɧɨɠɟɜɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ⱦɥɢɧɚ 
ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ 

ɭɩɥɨɬɧɟɧɢɹ 
ɡɚɬɜɨɪɨɜ, ɦ 

Ʌɢɧɟɣɧɚɹ 
ɞɥɢɧɚ ɜɫɟɯ 

ɭɩɥɨɬɧɟɧɢɣ, 
ɦ 

ȼɪɟɦɹ, 
ɱ 

Ⱦɨɩɭɫɬɢɦɵɣ 
ɨɛɶɟɦ 

ɩɪɨɬɟɱɟɤ, 
ɦ3/ɱ 

Ɉɛɴɟɦ 
ɩɪɨɬɟɱɟɤ 
ɡɚ ɫɭɬɤɢ, 

ɦ3 

20.02.2020 244,88 1,88 30,16 102,56 102,56 132,72 24 1,08 3440,08 
21.02.2020 244,74 1,74 27,92 102,56 102,56 130,48 24 1,08 3381,97 
22.02.2020 244,61 1,61 25,68 102,56 102,56 128,24 24 1,08 3324,00 
23.02.2020 244,48 1,48 23,60 102,56 102,56 126,16 24 1,08 3270,08 
24.02.2020 244,35 1,35 21,53 102,56 102,56 124,09 24 1,08 3216,37 
25.02.2020 244,20 1,20 19,28 102,56 102,56 121,84 24 1,08 3158,04 
26.02.2020 244,05 1,05 16,88 102,56 102,56 119,44 24 1,08 3095,82 
27.02.2020 243,90 0,90 14,48 102,56 102,56 117,04 24 1,08 3033,64 
28.02.2020 243,76 0,76 12,13 102,56 102,56 114,69 24 1,08 2972,75 
29.02.2020 243,63 0,63 10,00 102,56 102,56 112,56 24 1,08 2917,59 
01.03.2020 243,48 0,48 7,76 102,56 102,56 110,32 24 1,08 2859,46 
02.03.2020 243,32 0,32 5,20 102,56 102,56 107,76 24 1,08 2793,07 
03.03.2020 243,19 0,19 2,97 102,56 102,56 105,53 24 1,08 2735,24 
04.03.2020 243,05 0,05 0,73 102,56 102,56 103,29 24 1,08 2677,40 
 Ɉɛɳɢɣ ɨɛɴɟɦ ɩɪɨɬɟɱɟɤ 967 191,18 

 
 
 
 
 
 
 
 
 
 



63 
 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɋɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 - ɋɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ 



64 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 - ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɜ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɭɩɥɨɬɧɟɧɢɣ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ



65 
 

 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ ȼ.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



66 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ ȼ.1 



67 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɨɪɨɝɚ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1 - ɋɢɫɬɟɦɚ ɨɛɨɝɪɟɜɚ ɩɨɪɨɝɚ 



68 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

ɍɥɚɜɥɢɜɚɸɳɚɹ ɜɨɪɨɧɤɚ ɫɢɫɬɟɦɵ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 - ɍɥɚɜɥɢɜɚɸɳɚɹ ɜɨɪɨɧɤɚ ɫɢɫɬɟɦɵ ɩɟɪɟɯɜɚɬɚ ɩɪɨɬɟɱɟɤ 



69 
 

ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ɏɢɤɫɚɬɨɪɵ ɬɪɭɛɵ ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɬɟɱɟɤ 
 

 
Ɋɢɫɭɧɨɤ ȿ.1 - Ɏɢɤɫɚɬɨɪɵ ɬɪɭɛɵ ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɬɟɱɟɤ 



70 
 

ɉɊɂɅɈɀȿɇɂȿ ɀ 
 

ɍɥɚɜɥɢɜɚɸɳɢɣ ɮɚɪɬɭɤ 
 

 
Ɋɢɫɭɧɨɤ ɀ.1 - ɍɥɚɜɥɢɜɚɸɳɢɣ ɮɚɪɬɭɤ 

 
 
 
 
 
 
 



71 
 

ɉɊɂɅɈɀȿɇɂȿ ɂ 
 

ɋɯɟɦɚ ɨɛɨɝɪɟɜɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ 
 

 
Ɋɢɫɭɧɨɤ ɂ.1 - ɋɯɟɦɚ ɨɛɨɝɪɟɜɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ 



72 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ ɂ.1 



73 
 

 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ ɂ.1 



74 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ ɂ.1 



75 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ ɂ.1 



76 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ ɂ.1 



77 
 

ɉɊɂɅɈɀȿɇɂȿ Ʉ 
 

ɒɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɫ ȺȼɊ ɜɛɥɢɡɢ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ ɧɚ ɨɬɦɟɬɤɟ 265,00 
 

 
 

Ɋɢɫɭɧɨɤ Ʉ.1 - ɒɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɫ ȺȼɊ ɜɛɥɢɡɢ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ ɧɚ ɨɬɦɟɬɤɟ 265,00 
 

 
 
 
 
 
 



78 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɪɢɫɭɧɤɚ Ʉ.1 

 




