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ȼȼȿȾȿɇɂȿ 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɨɞɧɨɦɭ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɵɯ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ ɢ ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ 15 ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɟɟ 70% ɬɨɜɚɪɨɨɛɦɟɧɚ ɫ ɞɪɭɝɢɦɢ 
ɫɬɪɚɧɚɦɢ. ɇɨ ɜ ɤɪɚɟ ɚɛɫɨɥɸɬɧɨ ɧɟ ɪɚɡɜɢɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɟɪɚɦɢɱɟɫɤɢɯ 
ɢɡɞɟɥɢɣ ɜ ɨɛɳɟɦ, ɢ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ ɱɚɫɬɧɨɫɬɢ. Ɉɫɧɨɜɧɨɣ ɨɛɴɟɦ 
ɩɪɨɞɭɤɰɢɢ ɩɨɫɬɭɩɚɟɬ ɤ ɧɚɦ ɢɡ ɰɟɧɬɪɚɥɶɧɨɣ Ɋɨɫɫɢɢ, ɩɨɷɬɨɦɭ ɹ ɩɪɢɧɹɥɚ 
ɪɟɲɟɧɢɟ ɨ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ ɝ. Ʉɨɞɢɧɫɤɟ, ɨɬɬɚɥɤɢɜɚɹɫɶ ɨɬ 
ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ: 

– Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɜɫɟɦɢ ɪɟɫɭɪɫɚɦɢ, 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ; 

– ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɬ ɩɪɟɞɩɪɢɹɬɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɭ 
ɦɨɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɨɥɶɲɟ ɲɚɧɫɨɜ ɞɨɛɢɬɶɫɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ;  

– ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɫɩɪɨɫɨɦ ɭ ɰɟɥɟɜɨɣ 
ɚɭɞɢɬɨɪɢɢ;  

– ɜ Ɋɨɫɫɢɢ ɬɨɥɶɤɨ 2 ɥɢɞɟɪɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ – 
«KERAMA MARAZZI» ɢ «ɒɚɯɬɢɧɫɤɚɹ ɩɥɢɬɤɚ», ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

– ɩɨɫɥɟ ɡɚɩɭɫɤɚ Ȼɨɝɭɱɚɧɫɤɨɣ Ƚɗɋ ɫɨɤɪɚɬɢɥɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɪɨɠɢɜɚɸɳɢɯ ɜ ɝɨɪɨɞɟ Ʉɨɞɢɧɫɤɟ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɚɟɬ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 

Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ – ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ. Ɉɫɨɛɟɧɧɨ ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɨɧɚ ɢɦɟɟɬ ɜ ɨɬɞɟɥɤɟ ɤɭɯɨɧɶ ɢ ɜɚɧɧɵɯ ɢ ɬɭɚɥɟɬɧɵɯ ɤɨɦɧɚɬ ɜ ɠɢɥɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɍɚɤɠɟ ɜ ɨɬɞɟɥɤɟ ɩɨɥɨɜ ɢ ɫɬɟɧ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɚɤɢɯ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɤɚɤ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɡɚɜɟɞɟɧɢɹ, ɞɟɬɫɚɞɵ, ɛɨɥɶɧɢɰɵ, 
ɡɚɜɟɞɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ, ɬɨɪɝɨɜɵɟ ɰɟɧɬɪɵ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ 
ɭɱɪɟɠɞɟɧɢɹ ɢ ɞɪ. 

ȼ ɫɜɹɡɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɍɧɢɜɟɪɫɢɚɞɵ ɜ 2019 ɝɨɞɭ ɜɟɞɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 28 ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼ ɩɟɪɟɱɟɧɶ ɨɛɴɟɤɬɨɜ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɍɧɢɜɟɪɫɢɚɞɵ, ɜɨɲɥɢ 11 ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ ɢ ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɨɛɴɟɤɬɨɜ, 
ɨɛɴɟɤɬɵ Ⱦɟɪɟɜɧɢ ɍɧɢɜɟɪɫɢɚɞɵ, ɨɛɴɟɤɬɵ ɦɟɞɢɰɢɧɫɤɨɣ ɢ ɬɪɚɧɫɩɨɪɬɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɝɨɫɬɟɣ ɫɬɪɨɹɬɫɹ ɝɨɫɬɢɧɢɰɵ, ɨɬɟɥɢ, 
ɤɟɦɩɢɧɝɢ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɬɚɤɢɟ ɨɛɴɟɦɵ ɪɚɛɨɬ ɩɪɢɜɨɞɹɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɩɨɬɪɟɛɧɨɫɬɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɨɬɞɟɥɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ – ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɨɡɞɚɧɢɹ ɩɨɞɨɛɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɵɧɤɟ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 
ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ 
ɬɚɤɠɟ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɢ ɜɵɯɨɞ ɩɪɨɞɭɤɰɢɢ ɡɚ ɫɱɟɬ ɝɪɚɦɨɬɧɨɣ ɤɨɦɩɨɧɨɜɤɢ 
ɨɬɞɟɥɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɚ ɩɨɡɜɨɥɢɬ:  
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– ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɢɬɶ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɢ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ;  
– ɡɚɧɹɬɶ ɧɢɲɭ ɧɚ ɪɵɧɤɟ ɫɛɵɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
– ɪɚɡɜɢɬɶ ɷɤɫɩɨɪɬ ɜ ɞɪɭɝɢɟ ɝɨɪɨɞɚ Ɋɨɫɫɢɢ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ ɧɨɜɵɯ ɩɪɨɟɤɬɨɜ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 

ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɤɚɪɤɚɫɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢɡ ɥɟɝɤɢɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɅɆɄ). Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ 
ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ, ɱɬɨ ɜ ɰɟɥɨɦ ɩɪɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɋɆɊ) ɜɥɢɹɟɬ ɧɚ ɫɧɢɠɟɧɢɟ 
ɜɪɟɦɟɧɢ ɜɨɡɜɟɞɟɧɢɹ ɨɛɴɟɤɬɚ, ɦɢɧɢɦɚɥɶɧɨɟ ɜɨɜɥɟɱɟɧɢɟ ɪɚɛɨɱɟɣ ɫɢɥɵ ɢ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɚɟɬ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɚɪɤɚɫɚɦɢ ɢɡ ɩɪɨɤɚɬɧɵɯ ɩɪɨɮɢɥɟɣ.   

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢɡ ɅɆɄ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: ɩɪɟɤɪɚɫɧɵɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; ɩɨɠɚɪɨɭɫɬɨɣɱɢɜɨɫɬɶ; ɧɚɞɟɠɧɨɫɬɶ; 
ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ, ɩɪɢɹɬɧɵɣ ɷɫɬɟɬɢɱɟɫɤɢɣ ɜɢɞ.   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɹ ɩɪɢɧɹɥɚ ɪɟɲɟɧɢɟ ɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ 
ɜ ɝ. Ʉɨɞɢɧɫɤɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɡɞɚɧɢɢ ɢɡ ɅɆɄ.   
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1 Аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 

1.1 Аɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 

1.1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ:  
– ɨɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɩɪɨɦɵɲɥɟɧɧɨɟ ɡɞɚɧɢɟ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ 

ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɢɡ ɥɟɝɤɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
– ɜɢɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
– ɦɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɪɚɫɩɨɥɨɠɟɧɨ ɜ 10,7 ɤɦ ɨɬ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤɚ ɜ 

ɫɬɨɪɨɧɭ ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɞɨɪɨɝɢ 04Ʉ-007. 
ɐɟɯ ɜɵɩɭɫɤɚɟɬ ɥɢɬɵɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɩɥɢɬɤɢ ɬɢɩɚ "Ȼɟɪɤɱɢɞ". 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɨɫɬɨɢɬ ɢɡ ɷɬɚɩɨɜ ɩɨɦɨɥɚ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɥɭɱɟɧɢɹ 
ɥɢɬɟɣɧɨɣ ɦɚɫɫɵ, ɩɪɟɫɫɨɜɚɧɢɹ, ɪɟɡɤɢ, ɫɭɲɤɢ, ɝɥɚɡɭɪɨɜɤɢ, ɨɛɠɢɝɚ, ɫɨɡɞɚɧɢɹ 
ɤɨɜɪɨɜ ɢɡ ɩɥɢɬɤɢ. ȼ ɫɨɫɬɚɜ ɰɟɯɚ ɜɯɨɞɹɬ ɫɤɥɚɞ ɫɵɪɶɹ, ɨɬɞɟɥɟɧɢɹ ɢ ɭɱɚɫɬɤɢ 
ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ʌɢɬɟɣɧɚɹ ɦɚɫɫɚ ɩɪɢɝɨɬɚɜɥɢɜɚɟɬɫɹ ɫɨɜɦɟɫɬɧɵɦ ɩɨɦɨɥɨɦ ɝɥɢɧɢɫɬɵɯ ɢ 
ɨɬɨɳɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɲɚɪɨɜɵɯ ɦɟɥɶɧɢɰɚɯ ɦɨɤɪɨɝɨ ɩɨɦɨɥɚ. 

ɉɥɢɬɤɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɧɚ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɬɨɱɧɨ-ɤɨɧɜɟɣɟɪɧɨɣ ɥɢɧɢɢ. 
ɗɬɨɬ ɩɪɨɰɟɫɫ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: ɥɢɬɟɣɧɚɹ ɦɚɫɫɚ ɩɨɫɬɭɩɚɟɬ ɜ 
ɤɚɫɫɟɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɡɚɬɟɦ - ɩɨɞ ɚɩɩɚɪɚɬɵ (ɞɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɧɚɧɟɫɟɧɢɹ 
ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɫɥɨɹ, ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ, ɩɥɢɬɨɱɧɨɣ ɦɚɫɫɵ ɢ ɝɥɚɡɭɪɢ). ɇɚɪɟɡɤɚ 
ɩɥɢɬɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

ɉɥɢɬɤɢ ɫɭɲɚɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɨɛɠɢɝɚɸɬɫɹ ɜ ɪɨɥɢɤɨɜɨɣ ɩɟɱɢ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɨɛɠɢɝɚ - 1020 °ɋ. 

ɇɚɛɨɪ, ɧɚɤɥɟɣɤɚ ɢ ɩɨɞɫɭɲɤɚ ɤɨɜɪɢɤɨɜ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ 
ɩɥɢɬɨɤ. 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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ɗɤɫɩɥɢɤɚɰɢɹ ɫ ɧɨɦɟɪɚɦɢ ɭɱɚɫɬɤɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɦɟɳɟɧɢɣ ɰɟɯɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ  
ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɭɱɚɫɬɤɚ ɢɥɢ 
ɩɨɦɟɳɟɧɢɹ 

ȼɡɪɵɜɨ- ɢ 
ɩɨɠɚɪɨɨɩɚ-

ɫɧɨɫɬɶ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
ɨɋ ȼɥɚɠɧɨɫɬɶ, % 

1.1 ɋɤɥɚɞ ɫɵɪɶɹ Ⱦ 5 70 

1.2 
Ɉɬɞɟɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 

ɤɨɦɩɨɧɟɧɬɨɜ 
Ⱦ 5 70 

1.3 
Ɉɬɞɟɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 

ɝɥɚɡɭɪɢ 
Ⱦ 12 70 

1.4 
Ɇɚɫɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ 
Ⱦ 10 70 

1.5 
Ɉɬɞɟɥɟɧɢɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 
ɫɭɲɤɢ 

Ⱦ 20 50 

1.6 
ɉɪɟɫɫɨɜɨ-ɫɭɲɢɥɶɧɨ-
ɨɛɠɢɝɨɜɵɟ ɨɬɞɟɥɟɧɢɟ 

Ƚ 20 45 

1.7 

Ɉɬɞɟɥɟɧɢɟ ɩɨɬɨɱɧɵɯ 
ɥɢɧɢɣ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɢɬɨɤ 
«Ȼɟɪɤɱɢɞ» 

Ⱦ 18 50 

1.8 

Ɉɬɞɟɥɟɧɢɟ 
ɫɨɪɬɢɪɨɜɤɢ, 

ɲɩɚɤɥёɜɤɢ, ɩɨɞɫɭɲɤɢ 
ɤɨɜɪɨɜ 

Ⱦ 16 50 

1.9 ɋɤɥɚɞ ɛɭɦɚɝɢ Ⱦ 5 40 

1.10 
ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɜɚɪɤɢ 

ɤɥɟɹ 
Ⱦ 20 60 

1.11 
ɋɤɥɚɞ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ 
Ⱦ 5 45 

2.1 
Ɇɚɬɟɪɢɚɥɶɧɨ-

ɬɟɯɧɢɱɟɫɤɢɣ ɫɤɥɚɞ 
Ⱦ 5 50 

2.2 ɊɆɆ Ⱦ 16 50 
2.3 Ʌɚɛɨɪɚɬɨɪɢɹ ȼ 18 50 

Ɍɚɛɥɢɰɚ 1.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ 
ɩɪɟɞɫɬɚɜɥɟɧɵ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɤɚɡɚɬɟɥɶ 
1 ɗɬɚɠɧɨɫɬɶ 1 
2 ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, ɦ2 36072 
3 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2 6480 
4 ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2 4536 
5 ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ, ɦ3 101265,12 
6 ɉɥɨɳɚɞɶ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɦ2 5008,54 
7 Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɴɟɦɚ ɡɞɚɧɢɹ 1,85 
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Ɍɚɛɥɢɰɚ 1.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ/ɧɨɪɦɚɬɢɜɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ I/0,23 ɤɉɚ 
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ/ɪɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ III /1,13 ɤɇ/ɦ2 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 6 (B) 
ɋɬɪɨɢɬɟɥɶɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ 1ȼ 
Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ 3 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ 244 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, 0ɋ -10,7 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0.98, 0ɋ 

-49 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0.92, 0ɋ 

-45 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0.98, 0ɋ 

-51 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0.92, 0ɋ 

-48 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, % 60 
ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ, ɦ/ɫ Ɂ 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, 0ɋ 16 

ɉɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ II 
ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ II 
ɋɬɟɩɟɧɶ ɞɨɥɝɨɜɟɱɧɨɫɬɢ II (50-100 ɥɟɬ) 
ɋɬɟɩɟɧɶ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɋ0 
Ʉɥɚɫɫ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ 5.1 
Ʉɥɚɫɫ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ȼ 
ɋɚɧɢɬɚɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ   1ȼ 

 
1.1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ - ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ ɫɨɛɥɸɞɟɧɢɹ 
ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ, 
ɩɪɢɧɹɬɵɟ ɜ ɩɪɨɟɤɬɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ [2]:  

- ɜɧɭɬɪɟɧɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɜɨɞɨɩɪɨɜɨɞ;  
- ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ;  
- ɨɩɨɜɟɳɟɧɢɟ ɨ ɩɨɠɚɪɟ. 
Ⱦɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɡɞɚɧɢɢ ɢɦɟɟɬɫɹ ɜɧɭɬɪɟɧɧɢɣ 

ɜɨɞɨɩɪɨɜɨɞ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ 10 ɥ/ɫ. ɉɨɠɚɪɧɵɟ ɤɪɚɧɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɲɤɚɮɵ ɢ ɩɨɞɩɢɫɵɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.4.009-
83.  ɇɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɝɢɞɪɚɧɬɨɜ ɝɨɪɨɞɫɤɨɣ 
ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. ȼɫɟ ɨɬɞɟɥɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɡɚɞɚɧɢɢ ɨɛɟɫɩɟɱɟɧɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ 
ɩɨɠɚɪɚ ɫ ɩɨɦɨɳɶɸ ɩɨɠɚɪɧɵɯ ɨɩɨɜɟɳɚɬɟɥɟɣ ɢ ɫɨɨɛɳɟɧɢɢ ɨ ɦɟɫɬɟ ɟɝɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ.  Ⱦɜɟɪɢ ɢ ɜɨɪɨɬɚ ɜ ɪɚɛɨɱɟɟ ɜɪɟɦɹ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɧɚ 
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ɡɚɦɨɤ ɢ ɡɚɬɜɨɪ. ɇɚ ɮɚɫɚɞɟ ɭɫɬɚɧɨɜɥɟɧɵ ɨɫɜɟɳɟɧɧɵɟ ɭɤɚɡɚɬɟɥɢ ɩɨɠɚɪɧɵɯ 
ɝɢɞɪɚɧɬɨɜ, ɜ ɩɨɦɟɳɟɧɢɹɯ – ɭɤɚɡɚɬɟɥɢ ɜɵɯɨɞɨɜ. ȼɫɟ ɨɬɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ. ȼ 
ɡɞɚɧɢɢ ɢɦɟɟɬɫɹ ɩɹɬɶ ɜɨɪɨɬ ɫ ɤɚɥɢɬɤɚɦɢ, ɤɨɬɨɪɵɟ ɬɚɤ ɠɟ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɸ 
ɩɨɠɚɪɧɵɯ ɜɵɯɨɞɨɜ ɢ ɞɜɟ ɩɨɠɚɪɧɵɟ ɥɟɫɬɧɢɰɵ, ɜɟɞɭɳɢɟ ɧɚ ɤɪɵɲɭ ɤ ɤɚɠɞɨɦɭ 
ɛɥɨɤɭ.   

ɉɪɢ ɩɪɢɧɹɬɢɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ ɛɵɥɢ ɭɱɬɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɭɞɨɛɫɬɜ ɞɥɹ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ – ɨɞɢɧ.  
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ ɢɡ ɅɆɄ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ 

ɩɥɢɬɨɤ ɢɦɟɟɬ ɜ ɩɥɚɧɟ ɫɥɨɠɧɭɸ ɮɨɪɦɭ ɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ 
ɛɥɨɤɨɜ. Ƚɟɧɟɪɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɛɥɨɤɨɜ: ɛɥɨɤ Ⱥ 72ɯ72 ɦ ɢ ɛɥɨɤ Ȼ 72ɯ18 ɦ. Ȼɥɨɤ 
Ⱥ ɢɦɟɟɬ ɬɪɢ ɩɪɨɥɟɬɚ ɪɚɡɦɟɪɨɦ ɩɨ 24 ɦ ɢ ɛɥɨɤ Ȼ ɢɦɟɟɬ ɨɞɢɧ ɩɪɨɥɟɬɚ ɪɚɡɦɟɪɨɦ 
18 ɦ. Ɉɬɦɟɬɤɚ ɧɢɡɚ ɪɢɝɟɥɹ ɧɚ ɨɩɨɪɟ ɜ ɨɫɹɯ Ⱥ, ɉ, ɫɨɫɬɚɜɥɹɟɬ 9,600 ɦ, ɜ ɨɫɹɯ 14, 
17 – 8,400 ɦ. Ɉɬɦɟɬɤɚ ɧɢɡɚ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɦɟɧɧɚɹ, ɜ ɛɥɨɤɟ Ⱥ 
ɨɬɦɟɬɤɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 9,600 ɦ ɞɨ 13,200 ɦ, ɜ ɛɥɨɤɟ Ȼ - ɨɬ 8,400 ɦ ɞɨ 9,300 ɦ  

ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ – II. 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ – II. 
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋɈ. 
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ – Ɏ 5.1. 
Ɂɞɚɧɢɟ ɜ ɨɫɹɯ 14-17, Ȼ-Ƚ, ȿ-ɂ ɨɛɨɪɭɞɨɜɚɧɵ ɩɨɞɜɟɫɧɵɦɢ ɤɪɚɧɚɦɢ ɫ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ Q=3,2 ɬ.  
Ʉɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ 
Ɏɭɧɞɚɦɟɧɬɵ – ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɜɚɢ.  
Ʉɚɪɤɚɫ ɫɬɚɥɶɧɨɣ – ɲɚɝ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɣ ɤɨɧɫɬɪɭɤɰɢɣ 6 ɦ.  
Ⱦɜɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɛɥɨɤɚ Ⱥ ɢ Ȼ.   
ȼ ɛɥɨɤɟ Ⱥ ɞɜɚ ɩɪɨɥɟɬɚ ɩɨ 30 ɦ, ɨɛɳɢɟ ɪɚɡɦɟɪɵ ɛɥɨɤɚ 60ɯ48 ɦ. 
ɉɪɢɜɹɡɤɚ ɤɪɚɣɧɢɯ ɤɨɥɨɧɧ ɤ ɩɪɨɞɨɥɶɧɵɦ ɨɫɹɦ – ɧɭɥɟɜɚɹ.  ɍɫɬɨɣɱɢɜɨɫɬɶ 

ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ: ɜ ɩɪɨɞɨɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ – ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɧɟɫɭɳɢɯ ɪɚɦ; ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 
ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ. ɀɟɫɬɤɨɫɬɶ ɩɨɤɪɵɬɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɩɨ ɪɢɝɟɥɸ ɪɚɦɵ; 
ɠɟɫɬɤɨɫɬɶ ɬɨɪɰɟɜɵɯ ɫɬɟɧ – ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɩɨ 
ɫɬɨɣɤɚɦ ɮɚɯɜɟɪɤɚ.  

Ɋɚɡɦɟɳɟɧɢɟ ɫɜɹɡɟɜɵɯ ɛɥɨɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɞɥɢɧɵ ɡɞɚɧɢɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɞɥɢɧɵ ɨɬɞɟɥɶɧɵɯ ɛɥɨɤɨɜ.  Ɉɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɚɪɤɚɫɚ 
ɹɜɥɹɸɬɫɹ ɫɤɜɨɡɧɵɟ ɦɧɨɝɨɩɪɨɥɟɬɧɵɟ ɪɚɦɵ, ɩɟɪɟɦɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡ 
ɝɧɭɬɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 30245-03.   

ɋɨɩɪɹɠɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɚɣɧɢɯ ɫɬɨɟɤ ɪɚɦ ɫ ɮɭɧɞɚɦɟɧɬɨɦ – 
ɲɚɪɧɢɪɧɨɟ; ɫɪɟɞɧɢɯ ɫɬɨɟɤ ɪɚɦ ɢ ɫɬɨɟɤ ɮɚɯɜɟɪɤɚ – ɠɟɫɬɤɨɟ.   
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ɋɨɩɪɹɠɟɧɢɟ ɪɢɝɟɥɹ ɪɚɦɵ ɫ ɤɪɚɣɧɢɦɢ ɫɬɨɣɤɚɦɢ – ɠɟɫɬɤɨɟ; ɫɨ ɫɪɟɞɧɢɦɢ 
– ɲɚɪɧɢɪɧɨɟ.  

ɉɪɨɝɨɧɵ ɩɨɤɪɵɬɢɹ ɢ ɩɪɨɝɨɧɵ ɫɬɟɧ ɜɵɩɨɥɧɟɧɵ ɩɨ ɪɚɡɪɟɡɧɨɣ ɫɯɟɦɟ. ɒɚɝ 
ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɧɚɝɪɭɡɤɢ. ɒɚɝ ɩɪɨɝɨɧɨɜ ɫɬɟɧɨɜɵɯ 
ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɨɤɨɧ, ɜɨɪɨɬɢ ɞɪɭɝɢɯ ɩɪɨɟɦɨɜ, ɚ 
ɬɚɤɠɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ «ɫɷɧɞɜɢɱ» ɩɚɧɟɥɟɣ. 

ɋɬɟɧɵ 
ȼɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ ɢ ɩɟɪɟɝɨɪɨɞɤɢ – ɢɡ ɤɢɪɩɢɱɚ ɫ ɦɨɧɨɥɢɬɧɵɦ 

ɩɟɪɟɤɪɵɬɢɟɦ. ɋɬɟɧɵ ɢɡ ɤɢɪɩɢɱɚ ɬɨɥɳɢɧɨɣ 380 ɦɦ ɦɚɪɤɢ Ɇ 150 ɩɨ ȽɈɋɌ 
5302012 ɜɵɩɨɥɧɟɧɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ 2 ɬɢɩɚ (REI ≥ 45 ɦɢɧ).  

Ʉɪɨɜɥɹ 
Ȼɟɫɱɟɪɞɚɱɧɚɹ, ɦɚɥɨɭɤɥɨɧɧɚɹ ɫ ɭɝɥɨɦ 60. Ʉɪɨɜɥɹ ɜɵɩɨɥɧɟɧɚ ɩɨɫɥɨɣɧɨ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɨɤɪɵɬɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɇ60-845. 
ɉɪɢɦɟɧɹɟɦ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɤɪɨɜɟɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ ɝɢɞɪɨ-ɜɟɬɪɨɢɡɨɥɹɰɢɨɧɧɭɸ 
ɦɟɦɛɪɚɧɭ «ɂɡɨɫɩɚɧ AS» ɚ ɬɚɤɠɟ ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɭɸ ɩɥɟɧɤɭ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɂɡɨɫɩɚɧ AS». ɍɬɟɩɥɢɬɟɥɶ - ɦɢɧɟɪɚɥɶɧɵɟ ɩɥɢɬɵ «Rockwool Ɋɭɮ Ȼɚɬɬɫ ȼ 
Ɉɩɬɢɦɚ» ɬɨɥɳɢɧɨɣ 150 ɦɦ, ɪɚɡɦɟɪɚɦɢ 1,5 ɧɚ 3 ɦ ɭɤɥɚɞɵɜɚɟɦɵɯ ɧɚ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ. ɍɤɥɨɧ ɤɪɨɜɥɢ 1:10. 

ȼɨɞɨɨɬɜɨɞ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɜɧɭɬɪɟɧɧɢɣ. 

1.1.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ʉɨɧɫɬɪɭɤɬɢɜ ɫɬɟɧɵ ɧɟɫɭɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ – ɧɚɜɟɫɧɵɟ ɩɚɧɟɥɢ ɬɢɩɚ 
«ɫɷɧɞɜɢɱ» ɤɨɦɩɚɧɢɢ ɅɆɄ ɈɈɈ «Ɇɚɫɬɟɪ ɫɬɪɨɣ» ɧɚ ɨɫɧɨɜɟ ɛɚɡɚɥɶɬɨɜɨɝɨ 
ɭɬɟɩɥɢɬɟɥɹ ɬɨɥɳɢɧɨɣ 150 ɦɦ.   

Ɉɫɬɟɤɥɟɧɢɟ ɡɞɚɧɢɹ 
ȼɵɩɨɥɧɟɧɵ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɩɪɨɮɢɥɟɣ, ɫ ɨɞɧɨɤɚɦɟɪɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ 

4Ɇ1-16-4Ɇ1, ɫ ɲɢɪɢɧɨɣ ɬɟɪɦɨɢɡɨɥɹɰɢɨɧɧɨɣ ɜɫɬɚɜɤɢ ɛɨɥɟɟ 28 ɦɦ ɢ 
ɩɪɢɜɟɞɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɬɟɩɥɨɩɟɪɟɞɚɱɢ             

1.1.4 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɋɦ. Ʌɢɫɬ 1. 

1.1.5 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 

Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɱɟɪɟɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ. ɋɜɟɬɨɜɵɟ ɩɪɨɟɦɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɋɉ 52.13330.2011 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
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1.1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ – ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɨɥɧɢɟɡɚɳɢɬɚ  

ɉɪɨɦɵɲɥɟɧɧɨɟ ɡɞɚɧɢɟ ɩɨ ɜɵɩɭɫɤɭ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɩɨɞɥɟɠɢɬ 
ɦɨɥɧɢɟɡɚɳɢɬɟ ɩɨ III ɤɚɬɟɝɨɪɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɟɬɤɚ ɢɡ ɫɬɚɥɶɧɨɣ ɩɪɨɜɨɥɨɤɢ ɞɢɚɦɟɬɪɨɦ 6 ɦɦ. ɋɟɬɤɚ ɫɨɟɞɢɧɟɧɚ ɬɨɤɨɨɬɜɨɞɚɦɢ 
ɫ ɧɚɪɭɠɧɵɦ ɤɨɧɬɭɪɨɦ ɦɨɥɧɢɟɡɚɳɢɬɵ, ɜɵɩɨɥɧɟɧɧɵɦ ɢɡ ɩɨɥɨɫɨɜɨɣ ɫɬɚɥɢ 40ɯ4 
ɦɦ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 3 ɦ ɨɬ ɡɞɚɧɢɹ ɢ ɩɪɨɥɨɠɟɧɧɵɦ 
ɜ ɡɟɦɥɟ ɧɚ ɝɥɭɛɢɧɟ 0,5 ɦ.   

1.1.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɭ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ 

ɇɟ ɬɪɟɛɭɟɬɫɹ. 

1.1.8 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 
ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɇɟ ɬɪɟɛɭɟɬɫɹ. 

1.2 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɢɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

ȼɨɞɨɫɧɚɛɠɟɧɢɟ 

Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɩɪɨɜɨɞɚ:  
– ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɜɨɞɨɩɪɨɜɨɞ;  
– ɜɨɞɨɩɪɨɜɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ.  
ɂɫɬɨɱɧɢɤɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ, 

ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɭɫɥɨɜɢɸ ɫɥɭɠɚɬ, ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɟ ɫɟɬɢ 
ɜɨɞɨɩɪɨɜɨɞɚ ɡɞɚɧɢɹ. ɋɢɫɬɟɦɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɭɯɨɬɪɭɛɧɨɣ. Ɂɚɩɨɥɧɟɧɢɟ ɟё ɜɨɞɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɬɟɦ ɨɬɤɪɵɬɢɹ ɷɥɟɤɬɪɨɡɚɞɜɢɠɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ 
ɨɛɜɨɞɧɨɣ ɥɢɧɢɢ ɜɨɞɨɦɟɪɧɨɝɨ ɭɡɥɚ ɜ ɜɨɞɨɦɟɪɧɨɣ ɤɚɦɟɪɟ, ɨɬ ɤɧɨɩɨɤ ɭ 
ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ. ɋɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɜɨɞɨɩɪɨɜɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 3262-75*, ɚ ɬɚɤɠɟ 
ɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91.  

Ʉɚɧɚɥɢɡɚɰɢɹ  

Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ:   
– ɛɵɬɨɜɚɹ;  
– ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ.   
ɏɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ ɨɬɜɨɞɹɬɫɹ ɜɵɩɭɫɤɨɦ 

ɜ ɧɚɪɭɠɧɭɸ ɫɟɬɶ ɤɚɧɚɥɢɡɚɰɢɢ.  
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ɇɚ ɫɟɬɢ ɭɫɬɚɧɨɜɥɟɧɵ ɪɟɜɢɡɢɢ ɢ ɩɪɨɱɢɫɬɤɢ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɛɵɬɨɜɨɣ 
ɤɚɧɚɥɢɡɚɰɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ ɱɭɝɭɧɧɵɯ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 
6942-98.  

Ɉɬɨɩɥɟɧɢɟ  

ɋɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɩɪɢɧɹɬɚ ɞɜɭɯɬɪɭɛɧɚɹ. ȼ 
ɤɚɱɟɫɬɜɟ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɩɪɢɧɹɬɵ ɪɚɞɢɚɬɨɪɵ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɩɨɩɚɞɚɧɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɹ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɜɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɵɟ ɡɚɜɟɫɵ.  

ȼɟɧɬɢɥɹɰɢɹ  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɩɨɦɟɳɟɧɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɩɨ ɜɵɩɭɫɤɭ Ⱦɋɉ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢɬɨɱɧɨ-
ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɝɚɡɨɤɨɧɜɟɤɬɨɪ «əɬɚɝɚɧ» ɞɥɹ 
ɨɱɢɫɬɤɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɜɵɛɪɨɫɨɜ ɨɬ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ȼ ɫɚɧɭɡɥɚɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ (ɩɪɢɬɨɱɧɚɹ - ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ, ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ). 
ɉɪɢɧɹɬɨɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɦɩɨɪɬɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɦɚɪɤɢ OSTBERG. ɉɪɢɬɨɱɧɵɣ ɜɨɡɞɭɯ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɩɨɦɟɳɟɧɢɹɦ ɱɟɪɟɡ ɩɪɢɬɨɱɧɵɟ ɪɟɝɭɥɢɪɭɟɦɵɟ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɢ 
ɞɢɮɮɭɡɨɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɨɡɞɭɯɨɜɨɞɚɯ. Ɉɛɳɟɨɛɦɟɧɧɚɹ ɩɪɢɬɨɱɧɚɹ 
ɜɟɧɬɢɥɹɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɬɨɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɫ ɮɢɥɶɬɪɚɰɢɟɣ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ ɢ ɧɚɝɪɟɜɨɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ. ȼɵɬɹɠɧɨɣ ɜɨɡɞɭɯ ɭɞɚɥɹɟɬɫɹ 
ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɢ ɞɢɮɮɭɡɨɪɚɦɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜ ɜɨɡɞɭɯɨɜɨɞɚɯ. ȼɨɡɞɭɯɨɜɨɞɵ 
ɩɪɢɧɹɬɵ ɢɡ ɬɨɧɤɨɥɢɫɬɨɜɨɣ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ. Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɲɭɦɨɦ ɢ 
ɜɢɛɪɚɰɢɟɣ ɜɟɧɬɢɥɹɬɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɢɛɪɨɢɡɨɥɹɬɨɪɚɯ, ɩɨɞɫɨɟɞɢɧɟɧɢɟ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɤ ɜɨɡɞɭɯɨɜɨɞɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɢɛɤɢɯ ɜɫɬɚɜɨɤ. ɇɚ 
ɜɨɡɞɭɯɨɜɨɞɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɲɭɦɨɝɥɭɲɢɬɟɥɢ. ɇɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. 

1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 

1.3.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɪɵɬɢɹ 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «Ɍɟɩɥɨɜɨɣ ɡɚɳɢɬɵ 
ɡɞɚɧɢɣ» [3], «ɋɬɪɨɢɬɟɥɶɧɨɣ ɤɥɢɦɚɬɨɥɨɝɢɢ» [4]. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ 
ɩɨɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3.  

 
1-ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ; 2 – ɦɢɧɟɪɚɥɶɧɵɟ ɩɥɢɬɵ; 3 - ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɨɤɪɵɬɢɹ 
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Ɍɚɛɥɢɰɚ 1.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɤɪɵɬɢɹ 

ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ, 

δ, ɦ 

ɉɥɨɬɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ, γ, 

ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, 

Ȝ, ȼɬ/(ɦ×ºɋ) 

1 
ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ ɇ60-845-0,7 

0,007 - - 

2 
ɍɬɟɩɥɢɬɟɥɶ «Rockwool 
Ɋɭɮ Ȼɚɬɬɫ ȼ Ɉɩɬɢɦɚ» 

ɯ 160 0,043 

3 
ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ ɇ60-845-0,7 

0,007 - - 

Ɋɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 ɫɨɝɥɚɫɧɨ 
ɋɉ131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ», ɬɚɛɥɢɰɚ 3.1: 

 ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ: tɧ = ɦɢɧɭɫ 49oC. 
 ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 

ɩɟɪɢɨɞɚ: tɨɬ = ɦɢɧɭɫ 10,7oC; 
 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: zɨɬ = 244 ɫɭɬɨɤ. 
 ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɡɞɚɧɢɹ: tɜ = 18oC. 
ȼɟɥɢɱɢɧɭ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɜ ɬɟɱɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɮɨɪɦɭɥɟ 

ȽɋɈɉ = (tɜ – tɨɬ) × zɨɬ,                                                                                 (1.1) 
ȽɋɈɉ = (18 – (-10,7)) × 244 = 7002,8 oC×ɫɭɬ/ɝɨɞ. 

ɇɚɪɭɠɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɬɪɟɛɭɟɦɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ܴ ଴̞˓, ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɥɨɜɢɟ: ܴ଴ːˑ˓ˏ ൑ ܴ଴̞˓,                                                                                                                                                  (1.2) 

ɝɞɟ ܴ଴ːˑ˓ˏ – ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, (ɦ2×°ɋ)/ȼɬ;  
 ܴ଴̞˓

 – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, (ɦ2×°ɋ)/ȼɬ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, (ȽɋɈɉ), ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɬɚɛɥɢɰɟ 3[3]. 

ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ ܴ଴̞˓ = a × ȽɋɈɉ + b,                                                                                     (1.3) ܴ଴̞˓

  = 0,00025 × 7002,8 + 1,5 = 3,3 ɦ2×ɨɋ/ȼɬ, 

ɝɞɟ  a = 0,00025, b = 1,5 – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɟɦ ɩɨ 
ɞɚɧɧɵɦ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ». 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ܴ଴, ɦ2·°ɋ/ȼɬ, ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܴ௢ = ܴ˅ + ∑ ܴ௞ + ܴː = ˅ߙ1 + ଵߣଵߜ + ːߙ1 ,                                                       (1.4) 

ɝɞɟ  ܴ˅ = 1/ߙ  ,˅ߙ˅ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2×°ɋ), 8,7=˅ߙ; ܴː = 1/ߙː, ߙː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ȼɬ/ (ɦ2·°ɋ), ߙː=23; ܴ௞ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ, 
ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ 
ɤɚɤ ɫɭɦɦɭ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɨɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ: ߜଵ = ቆܴ − ( ˅ߙ1 + ː)ቇߙ1 × ଵߜ ଵ,                                                                             (1.5)ߣ = ቆ3,3- ( 1
8,7 +

1
23)ቇ ×0,043 = 0,135 ɦ. 

ɉɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ «Rockwool Ɋɭɮ Ȼɚɬɬɫ ȼ Ɉɩɬɢɦɚ» δ=150 ɦɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɨɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɫ ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ: ܴ଴̠ = ( 1
8,7 +

0,150
0,043 +

1
23) =3,82 ɦ2℃/ȼɬ 

ɋɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ», ɩɪɢɜɟɞɟɧɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɬɞɟɥɶɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ (ɩɨɷɥɟɦɟɧɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ), ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɫɪɚɜɧɢɦ ܴ଴̞˓

 ɢ ܴ଴̠ . 

 ܴ଴̞˓
 < ܴ଴̠ . 

 3,3 ɦ2·ɨɋ/ȼɬ  <  3,82 ɦ2·ɨɋ/ȼɬ.  
 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

1.3.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ  

 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «Ɍɟɩɥɨɜɨɣ ɡɚɳɢɬɵ 
ɡɞɚɧɢɣ» [3], «ɋɬɪɨɢɬɟɥɶɧɨɣ ɤɥɢɦɚɬɨɥɨɝɢɢ» [4].  

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 
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1-ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ; 2 – ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ; 3 - ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ   

Ɋɢɫɭɧɨɤ 1.3 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ 

Ɍɚɛɥɢɰɚ 1.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɤɪɵɬɢɹ 

ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ, 

δ, ɦ 

ɉɥɨɬɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ, γ, 

ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, 

Ȝ, ȼɬ/(ɦ×ºɋ) 

1 
ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ ɇ60-845-0,7 

0,007 - - 

2 
Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ ɧɚ 
ɨɫɧɨɜɟ ɛɚɡɚɥɶɬɨɜɨɝɨ 
ɜɨɥɨɤɧɚ 

ɯ 115 0,048 

3 
ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ ɇ60-845-0,7 

0,007 - - 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ȽɋɈɉ) ɨɩɪɟɞɟɥɟɧɵ ɜ ɩɭɧɤɬɟ 
1.3.1 ɩɨ ɮɨɪɦɭɥɟ (1.1) ɢ ɪɚɜɧɵ ȽɋɈɉ = 7002,8 °ɋ×ɫɭɬ/ɝɨɞ. 

ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (1.3) ܴ଴̞˓

  = 0,00025 × 7002,8 + 1,5 = 3,3 ɦ2×ɨɋ/ȼɬ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ܴ଴, ɦ2·°ɋ/ȼɬ, ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(1.4). ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɨɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɩɨ ɮɨɪɦɭɥɟ (1.5): ߜଵ = ቆ3,3- ( 1

8,7 +
1
23)ቇ ×0,048 = 0,135 ɦ. 

ɉɪɢɧɢɦɚɟɦ ɩɨ ɤɚɬɚɥɨɝɭ ɩɚɧɟɥɢ ɬɢɩɚ «ɫɷɧɞɜɢɱ» ɤɨɦɩɚɧɢɢ ɅɆɄ ɈɈɈ 
«Ɇɚɫɬɟɪ ɫɬɪɨɣ» δ=150 ɦɦ 

Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɨɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɫ ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ: ܴ଴̠ = ( 1

8,7 +
0,150
0,048 +

1
23) =3,79 ɦ2℃/ȼɬ 
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ɋɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ», ɩɪɢɜɟɞɟɧɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɬɞɟɥɶɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ (ɩɨɷɥɟɦɟɧɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ), ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɫɪɚɜɧɢɦ ܴ଴̞˓

 ɢ ܴ଴̠ . 

 ܴ଴̞˓
 < ܴ଴̠ . 

 3,3 ɦ2·ɨɋ/ȼɬ  <  3,79 ɦ2·ɨɋ/ȼɬ.  
 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

1.3.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɤɧɚ 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ȽɋɈɉ) ɨɩɪɟɞɟɥɟɧɵ ɜ ɩɭɧɤɬɟ 
1.3.1 ɩɨ ɮɨɪɦɭɥɟ (1.1) ɢ ɪɚɜɧɵ ȽɋɈɉ = 7002,8 °ɋ×ɫɭɬ/ɝɨɞ. 

ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (1.3) ܴ଴̞˓

  = 0,00005 × 7002,8 + 0,3 = 0,650 ɦ2×ɨɋ/ȼɬ. 

ȼɵɛɢɪɚɟɦ ɡɚɩɨɥɧɟɧɢɟ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ ɩɨ ȽɈɋɌ 21519-2003 – 4Ɇ1-16-
4Ɇ1 (R = 0,75 ɦ2·°ɋ /ȼɬ). 

Rɨ = 0,75 ɦ2·°ɋ/ȼɬ > Rɬɪ = 0,65 ɦ2·°ɋ/ȼɬ.  

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 

2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

2.1.1 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɤɚɪɤɚɫɚ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɛɥɨɤɨɜ: Ⱥ ɢ Ȼ.  
Ƚɟɧɟɪɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɛɥɨɤɨɜ: ɛɥɨɤ Ⱥ 72ɯ72 ɦ ɢ ɛɥɨɤ Ȼ 72ɯ18 ɦ. Ȼɥɨɤ Ⱥ 

ɢɦɟɟɬ ɬɪɢ ɩɪɨɥɟɬɚ ɪɚɡɦɟɪɨɦ ɩɨ 24 ɦ ɢ ɛɥɨɤ Ȼ ɢɦɟɟɬ ɨɞɢɧ ɩɪɨɥɟɬ ɪɚɡɦɟɪɨɦ 18 
ɦ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɛɥɨɤɨɜ ɩɪɢɜɟɞɟɧɨ ɧɚ ɥɢɫɬɟ 3. Ɉɬɦɟɬɤɚ ɧɢɡɚ ɪɢɝɟɥɹ ɧɚ ɨɩɨɪɟ 
ɜ ɨɫɹɯ Ⱥ, ɉ, ɫɨɫɬɚɜɥɹɟɬ 9,600 ɦ, ɜ ɨɫɹɯ 14, 17 – 8,400 ɦ. Ɉɬɦɟɬɤɚ ɧɢɡɚ ɧɟɫɭɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɦɟɧɧɚɹ, ɜ ɛɥɨɤɟ Ⱥ ɨɬɦɟɬɤɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 9,600 ɦ ɞɨ 13,200 
ɦ, ɜ ɛɥɨɤɟ Ȼ - ɨɬ 8,400 ɦ ɞɨ 9,300 ɦ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɬɚɥɶɧɵɟ ɤɚɪɤɚɫɵ ɬɢɩɚ «ɍɇɂɌȿɄ» (ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɬɪɭɛɱɚɬɵɟ ɤɨɧɫɬɪɭɤɰɢɢ) 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɝɧɭɬɵɯ ɡɚɦɤɧɭɬɵɯ ɫɜɚɪɧɵɯ ɩɪɨɮɢɥɟɣ 
ɤɜɚɞɪɚɬɧɨɝɨ ɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɣ.  

Ɍɢɩ ɨɫɧɨɜɧɨɣ ɧɟɫɭɳɟɣ ɫɢɫɬɟɦɵ ɡɞɚɧɢɹ – ɪɚɦɧɨ-ɫɜɹɡɟɜɨɣ ɫ ɪɚɦɚɦɢ ɜ 
ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɜ 
ɩɪɨɞɨɥɶɧɨɦ. Ɉɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤɚɪɤɚɫɚ ɹɜɥɹɸɬɫɹ 
ɦɧɨɝɨɩɪɨɥɟɬɧɵɟ ɫɤɜɨɡɧɵɟ ɪɚɦɵ ɢɡ ɝɧɭɬɧɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 30245-03 [9]. 
ɒɚɝ ɪɚɦ 6 ɦ. Ɉɱɟɪɬɚɧɢɹ ɪɚɦɵ ɢɡ ɝɧɭɬɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨɜɬɨɪɹɸɬ ɷɩɸɪɭ 
ɦɨɦɟɧɬɨɜ ɢ ɫ ɭɱɟɬɨɦ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɹ ɛɟɡ «ɥɢɲɧɢɯ» ɡɚɩɚɫɨɜ ɞɚɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɞɚɸɬ ɯɨɪɨɲɭɸ ɷɤɨɧɨɦɢɸ ɦɟɬɚɥɥɚ. ɋɬɨɣɤɢ ɪɚɦɧɨɝɨ ɤɚɪɤɚɫɚ 
ɜɵɩɨɥɧɟɧɵ ɩɟɪɟɦɟɧɧɨɝɨ ɫɟɱɟɧɢɹ, ɪɢɝɟɥɶ ɪɚɦɵ – ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ ɫ 
ɭɤɥɨɧɨɦ 60. ɉɪɢɜɹɡɤɚ ɫɬɨɟɤ ɪɚɦ ɢ ɮɚɯɜɟɪɤɨɜ ɤ ɨɫɹɦ ɡɞɚɧɢɹ ɧɭɥɟɜɚɹ, ɤɚɤ ɜ ɛɥɨɤɟ 
Ⱥ ɬɚɤ ɢ ɜ ɛɥɨɤɟ Ȼ.   

ɋɨɩɪɹɠɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɚɣɧɢɯ ɫɬɨɟɤ ɪɚɦ ɫ ɮɭɧɞɚɦɟɧɬɨɦ – 
ɲɚɪɧɢɪɧɨɟ; ɫɪɟɞɧɢɯ ɫɬɨɟɤ ɪɚɦ ɢ ɫɬɨɟɤ ɮɚɯɜɟɪɤɚ – ɠɟɫɬɤɨɟ. ɋɨɩɪɹɠɟɧɢɟ ɪɢɝɟɥɹ 
ɪɚɦɵ ɫ ɤɪɚɣɧɢɦɢ ɫɬɨɣɤɚɦɢ – ɠɟɫɬɤɨɟ; ɫɨ ɫɪɟɞɧɢɦɢ ɫɬɨɣɤɚɦɢ – ɲɚɪɧɢɪɧɨɟ.   

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ: ɜ 
ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɧɟɫɭɳɢɯ ɪɚɦ, ɜ ɩɪɨɞɨɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ – ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ.  

ɀɟɫɬɤɨɫɬɶ ɩɨɤɪɵɬɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ 
ɪɚɫɩɨɪɨɤ ɩɨ ɪɢɝɟɥɸ ɪɚɦɵ; ɠɟɫɬɤɨɫɬɶ ɬɨɪɰɟɜɵɯ ɫɬɟɧ – ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɩɨ ɫɬɨɣɤɚɦ ɮɚɯɜɟɪɤɚ.  

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɩɨ ɤɚɪɤɚɫɭ ɢ ɮɚɯɜɟɪɤɭ – 
ɤɪɟɫɬɨɜɵɟ ɝɢɛɤɢɟ ɢɡ ɤɪɭɝɥɨɣ ɫɬɚɥɢ Ø20 ɢ Ø24 ɦɦ, ɭɫɬɚɧɨɜɥɟɧɵ ɫ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɧɚɬɹɠɟɧɢɟɦ.  

ɉɪɨɝɨɧɵ ɩɨɤɪɵɬɢɹ ɜɵɩɨɥɧɟɧɵ ɩɨ ɪɚɡɪɟɡɧɨɣ ɫɯɟɦɟ. ɒɚɝ ɩɪɨɝɨɧɨɜ 
ɩɨɤɪɵɬɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3,0 ɦ ɢ ɜ ɡɨɧɟ ɫɧɟɝɨɜɨɝɨ ɦɟɲɤɚ 1,5 ɦ. ɋɟɱɟɧɢɟ 
ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ ɩɪɢɧɹɬɵ ɢɯ ɩɪɨɤɚɬɧɵɯ ɲɜɟɥɥɟɪɨɜ №22.   
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Ɋɢɫɭɧɨɤ 2.1 – Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 

2.1.2 Ʉɨɦɩɨɧɨɜɤɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɤɚɪɤɚɫɚ ɜ ɨɫɹɯ 14-17 

Ɂɞɚɧɢɟ ɜ ɨɫɹɯ 14-17 ɢɦɟɟɬ ɩɪɨɥɟɬ 18 ɦ ɢ ɨɛɨɪɭɞɨɜɚɧ ɩɨɞɜɟɫɧɵɦ ɤɪɚɧɨɦ 
ɫ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ Q=3,2 ɬ. ɉɪɨɥɟɬ ɤɪɚɧɚ Lcr=12 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɤɪɸɤɨɦ ɤɪɚɧɚ ɜ ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ ɢ ɧɢɡɨɦ ɦɨɧɨɪɟɥɶɫɚ Hcr=2010 ɦɦ, ɜɵɫɨɬɚ 
ɩɨɞɴɟɦɚ ɤɪɸɤɚ Hk=6,0 ɦ. Ȼɚɥɤɚ ɩɨɞɤɪɚɧɨɜɨɝɨ ɩɭɬɢ ɢɡ ɞɜɭɬɚɜɪɚ I36 Ɇ ɢɡ ɫɬɚɥɢ 
ɋ345 (ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɦɨɧɨɪɟɥɶɫɚ hm=360 ɦɦ). 

 ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɡɦɟɪɵ  

 ɉɨɥɟɡɧɚɹ ɜɵɫɨɬɚ ɡɞɚɧɢɹ ɜ ɭɪɨɜɧɟ ɧɢɡɚ ɪɢɝɟɥɹ ɩɨ ɨɫɹɦ 14-17 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  ܪ଴ = ˍܪ + ௖௥ܪ + ℎ௠ + ܽ − 0,1 ×                                                              ,ଵܥ
ɝɞɟ  ɚ = 0,3 ɦ – ɜɵɫɨɬɚ ɩɨɞɜɟɫɤɢ ɦɨɧɨɪɟɥɶɫɚ; 
 ɋ1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɩɨɞɜɟɫɤɢ ɤɪɚɧɚ ɞɨ ɜɧɭɬɪɟɧɧɟɝɨ ɭɝɥɚ ɪɚɦɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܥଵ = ܮ − ʹ௖௥ܮ − ℎଶ = 18-12

2 − 0,7 = 3 − 0,7 = 2,3 ɦ. 
ɉɨɞɫɬɚɜɥɹɹ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɚɟɦ: ܪ଴ = 6,0 + 2,01 + 0,36 + 0,3 - 0,1 × 2,3 = 8,44 ɦ.      

 ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɡɞɚɧɢɹ ɫ ɭɱɟɬɨɦ ɡɚɝɥɭɛɥɟɧɢɹ ɛɚɡɵ ɤɨɥɨɧɧɵ (0,150 ɦ): ܪ = 8,4 + 0,15 = 8,55 ɦ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɡɦɟɪɵ 

− ɩɪɨɥɟɬ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 14-17, 18 ɦ; 
 − ɩɪɢɜɹɡɤɚ ɤɪɚɣɧɢɯ ɫɬɨɟɤ ɪɚɦ ɤ ɩɪɨɞɨɥɶɧɵɦ ɨɫɹɦ ɡɞɚɧɢɹ – ɧɭɥɟɜɚɹ, 
cɪɟɞɧɢɯ – ɰɟɧɬɪɚɥɶɧɚɹ.  
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− ɩɪɨɥɟɬ ɩɨɞɜɟɫɧɨɝɨ ɤɪɚɧɚ Lcr = 12 ɦ. 

ȼɵɛɨɪ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɍɇɂɌȿɄ 

 Ɋɚɦɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɨɜ ɍɇɂɌȿɄ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɫɨɱɟɬɚɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɨɞɛɨɪ ɫɟɱɟɧɢɣ ɪɚɦɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ (ɤɪɚɣɧɢɯ ɫɬɨɟɤ ɢ ɪɢɝɟɥɟɣ) ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɫɟɪɢɢ. ɋɬɚɥɶ 
ɜɵɛɢɪɚɟɦ ɩɨ ɬɚɛɥɢɰɟ ȼ.1 [11]. Ɂɚ ɪɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɪɚɣɨɧɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98. ɇɚɡɧɚɱɚɟɦ ɫɬɚɥɶ ɋ345-3. 

2.1.3 Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ  

 ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: ɜ 
ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɧɟɫɭɳɢɯ ɪɚɦ, ɜ ɩɪɨɞɨɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ – ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ. ɀɟɫɬɤɨɫɬɶ 
ɩɨɤɪɵɬɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɩɨ 
ɪɢɝɟɥɸ ɪɚɦɵ; ɠɟɫɬɤɨɫɬɶ ɬɨɪɰɟɜɵɯ ɫɬɟɧ – ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ 
ɪɚɫɩɨɪɨɤ ɩɨ ɫɬɨɣɤɚɦ ɮɚɯɜɟɪɤɚ.  

ɋɜɹɡɢ ɩɨ ɩɨɤɪɵɬɢɸ 

ɋɜɹɡɢ ɩɨ ɩɨɤɪɵɬɢɸ ɩɪɢɜɟɞɟɧɵ ɧɚ ɥɢɫɬɟ 3.   
Ɋɚɡɜɹɡɤɭ ɜɟɪɯɧɢɯ ɩɨɹɫɨɜ ɪɢɝɟɥɟɣ ɩɨɤɪɵɬɢɹ ɜɵɩɨɥɧɹɸɬ ɩɪɨɝɨɧɵ, 

ɤɨɬɨɪɵɟ ɤɪɟɩɹɬɫɹ ɜ ɬɨɪɰɚɯ ɡɞɚɧɢɹ ɤ ɩɨɩɟɪɟɱɧɵɦ ɫɜɹɡɹɦ ɮɟɪɦɚɦ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ (ɪɟɲɟɬɱɚɬɵɦɢ ɪɚɫɩɨɪɤɚɦɢ) ɫ ɲɚɝɨɦ 6 ɦ.   

ɉɨ ɧɢɠɧɢɦ ɢ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɪɢɝɟɥɟɣ ɪɚɦ ɭɫɬɚɧɨɜɥɟɧɵ ɨɞɧɨɜɟɬɜɟɜɵɟ 
ɠɟɫɬɤɢɟ ɪɚɫɩɨɪɤɢ ɫɨɝɥɚɫɧɨ ɫɟɪɢɢ [13].   

ȼ ɨɫɧɨɜɧɵɯ ɫɜɹɡɟɜɵɯ ɛɥɨɤɚɯ ɜ ɩɨɤɪɵɬɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɪɟɲɟɬɱɚɬɵɟ 
ɞɜɭɯɜɟɬɜɟɜɵɟ ɪɚɫɩɨɪɤɢ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɢ ɪɚɫɩɨɪɤɢ ɢɡ ɝɧɭɬɵɯ 
ɩɪɨɮɢɥɟɣ. ȼ ɛɥɨɤɟ Ȼ ɪɚɫɩɨɥɨɠɟɧɵ ɞɜɚ ɨɫɧɨɜɧɵɯ ɫɜɹɡɟɜɵɯ ɛɥɨɤɚ ɜ ɨɫɹɯ Ȼ-ȼ ɢ 
Ɇ-ɇ. ȼ ɛɥɨɤɟ Ⱥ ɪɚɫɩɨɥɨɠɟɧɵ ɞɜɚ ɨɫɧɨɜɧɵɯ ɫɜɹɡɟɜɵɯ ɛɥɨɤɚ ɜ ɨɫɹɯ 2-3 ɢ 11-12.  

ɋɜɹɡɟɜɵɟ ɛɥɨɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɤɪɚɣɧɢɦ ɢ ɫɪɟɞɧɢɦ ɫɬɨɣɤɚɦ ɢ 
ɪɢɝɟɥɹɦ ɪɚɦ. 

ɋɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ  

ȼ ɨɫɧɨɜɧɨɦ ɫɜɹɡɟɜɨɦ ɛɥɨɤɟ ɧɚɯɨɞɹɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɝɢɛɤɢɟ ɫɜɹɡɢ ɦɟɠɞɭ 
ɤɨɥɨɧɧɚɦɢ ɪɚɦɵ ɢ ɪɚɫɩɨɪɤɢ. ȼ ɨɫɧɨɜɧɨɦ ɫɜɹɡɟɜɨɦ ɛɥɨɤɟ ɜ ɤɪɚɣɧɢɯ ɤɨɥɨɧɧɚɯ 
ɪɚɡɦɟɳɚɸɬɫɹ ɪɚɫɩɨɪɤɢ ɪɟɲɟɬɱɚɬɵɟ ɞɜɭɯɜɟɬɜɟɜɵɟ, ɜ ɫɪɟɞɧɢɯ ɨɞɧɨɜɟɬɜɟɜɵɯ 
ɫɬɨɣɤɚɯ ɪɚɡɦɟɳɟɧɵ ɨɞɧɨɜɟɬɜɟɜɵɟ ɪɚɫɩɨɪɤɢ. Ɇɟɠɞɭ ɪɚɦɚɦɢ ɧɚ ɜɫɸ ɞɥɢɧɭ 
ɛɥɨɤɚ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɤɨɥɨɧɧɚɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɨɞɧɨɜɟɬɜɟɜɵɟ ɪɚɫɩɨɪɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɠɞɭ ɤɚɠɞɨɣ ɜɟɬɜɶɸ ɤɨɥɨɧɧɵ.     

ɋɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ 
ɠɟɫɬɤɨɫɬɢ ɤɚɪɤɚɫɚ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ; ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧɧ; ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, 
ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɬɨɪɰɟɜɵɟ ɫɬɟɧɵ ɡɞɚɧɢɹ.  
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2.2 Ɋɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɩɨ ɨɫɢ ɇ 

2.2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɪɚɦɵ  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɟё ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ ɩɪɢɜɨɞɢɦ ɤ 
ɪɚɫɱɟɬɧɨɣ, ɜ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɥɢɧɵ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ ɢ ɨɬɟɥɶɧɵɯ 
ɢɯ ɭɱɚɫɬɤɨɜ ɫ ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɫɟɱɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɠɟɫɬɤɨɫɬɢ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ 
ɢ ɭɱɚɫɬɤɨɜ. ɉɪɢ ɷɬɨɦ ɩɪɢɞɟɪɠɢɜɚɟɦɫɹ ɫɥɟɞɭɸɳɢɯ ɩɪɚɜɢɥ:  

– ɡɚ ɨɫɢ ɫɬɪɟɠɧɟɣ, ɡɚɦɟɧɹɸɳɢɯ ɤɨɥɨɧɧɵ, ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɟɦ ɥɢɧɢɢ 
ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɣ ɤɨɥɨɧɧ;  

– ɡɚ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɨɫɶ ɪɢɝɟɥɹ ɩɪɢɧɢɦɚɟɦ ɫɟɪɟɞɢɧɭ ɜɵɫɨɬɵ ɪɢɝɟɥɹ. 
 ɉɨɩɟɪɟɱɧɚɹ ɪɚɦɚ – ɫɬɚɬɢɱɟɫɤɢ ɧɟɨɩɪɟɞɟɥɢɦɚɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɢɦɟɬɶ ɜɫɟ ɠɟɫɬɤɨɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨ ɜɫɟɦ ɷɥɟɦɟɧɬɚɦ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɚɦɵ ɩɟɪɟɦɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɡɚɞɚɟɦ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɪɚɦɵ 
ɩɨɥɧɨɫɬɶɸ ɩɨɜɬɨɪɹɸɳɭɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ. ɋɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ 
ɧɚɡɧɚɱɚɟɦ ɩɨ ɫɟɪɢɢ [13].   

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ. 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 

2.2.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ  

ɉɨɩɟɪɟɱɧɭɸ ɪɚɦɭ ɪɚɫɫɱɢɬɚɟɦ ɧɚ ɞɟɣɫɬɜɢɟ ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɨɤ (ɨɬ ɜɟɫɚ 
ɧɟɫɭɳɢɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ) ɢ ɜɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ (ɨɬ 
ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɧɟɝɚ ɢ ɜɟɬɪɚ). 

 ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 

ɉɨɞɫɱɟɬ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɩɨɝ. ɦ ɪɢɝɟɥɹ ɨɬ ɨɝɪɚɠɞɚɸɳɢɯ ɢ 
ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 – ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɢ ɤɪɨɜɥɢ 

ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɪɨɜɥɹ    
ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ 
ɇ60-845-0,7 

0,087 1,05 0,091 

ɍɬɟɩɥɢɬɟɥɶ «Rockwool Ɋɭɮ 
Ȼɚɬɬɫ ȼ Ɉɩɬɢɦɚ», t=0,15 ɦ, 
ρ=160 ɤɝ/ɦ3 

0,16 1,2 0,192 

ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ 
ɇ60-845-0,7 

0,087 1,05 0,091 

ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ     
ɉɪɨɝɨɧɵ, ɲɜɟɥɥɟɪ №20, 
m=18,4 ɤɝ/ɦ 

0,181 1,05 0,19 

ɂɬɨɝɨ ݍ଴௡=0,515  ݍ଴=0,564 

ɇɨɪɦɚɬɢɜɧɚɹ ɫɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɩɨɤɪɵɬɢɹ: 

௡ܲ = ଴௡ݍ × ܤ × ݏ × cos ,ߙ                                                                                  (2.1) 

ɝɞɟ  ݍ଴௡ = 0,515 ɤɇ/ɦ2 – ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ 1 ɦ2 ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɤɪɵɬɢɹ; 
 ;ɦ – ɲɚɝ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 6 = ܤ 
 ;ɲɚɝ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ – ݏ 
 cos ߙ ≈1, ɬ.ɤ. ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ 6 = ߙº. 

 ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.1), ɩɨɥɭɱɚɟɦ: 

௡ܲଵ = ଴௡ଵݍ × ܤ × ଵݏ × cos ߙ = 0,515 × 6 × 3 × 1 = 9,27 ˍʜ.          
௡ܲଶ = ଴௡ଵݍ × ܤ × ଶݏ × cos ߙ = 0,515 × 6 × 1,5 × 1 = 4,64 ˍʜ.          

 Ɋɚɫɱɟɬɧɚɹ ɫɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɩɨɤɪɵɬɢɹ, 
ɩɪɢɥɨɠɟɧɧɚɹ ɜ ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɝɨɧɨɜ: ܲ = ଴ݍ × ܤ × ଵݏ × cos ,ߙ                                                                                    (2.2) 

ɝɞɟ  ݍ଴ = 0,564 ɤɇ/ɦ2 – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ 1 ɦ2 ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɤɪɵɬɢɹ; 
 ;ɦ – ɲɚɝ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 6 = ܤ 
 ;ଵ =3 ɦ – ɲɚɝ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹݏ 
 cos ߙ ≈1, ɬ.ɤ. ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ 6 = ߙº. 

 ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.1), ɩɨɥɭɱɚɟɦ: 

ଵܲ = ଴ݍ × ܤ × ଵݏ × cos ߙ = 0,564 × 6 × 3 × 1 = 10,15 ˍʜ.    
ɇɚɝɪɭɡɤɭ ɨɬ ɤɪɨɜɥɢ ɢ ɩɪɨɝɨɧɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɤɪɚɹɦ ɢ ɩɨ ɤɨɧɶɤɭ 

ɤɪɨɜɥɢ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.2) 
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ଶܲ = 0,564 × 6 × 1,5 × 1 = 5,08 ˍʜ.  
ɇɚɝɪɭɡɤɚ ɨɬ ɤɪɚɣɧɢɯ ɩɪɨɝɨɧɨɜ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɪɚɦɭ ɫ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ 

ɟ=120 ɦɦ (ɫɦ. ɥɢɫɬ 3 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ); ɡɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ ɞɥɹ ɤɪɚɣɧɢɯ 
ɩɪɨɝɨɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܯଶ = ଶܲ× e =5,08 × 0,12 = 0,61 ˍʜ.                                                              (2.4) 

ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɩɨɞɤɪɚɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

Ȼɚɥɤɚ ɩɨɞɤɪɚɧɨɜɨɝɨ ɩɭɬɢ ɜɵɩɨɥɧɟɧɚ ɢɡ I36Ɇ ɩɨ ȽɈɋɌ 19425-74, ɦɚɫɫɚ 
ɛɚɥɤɢ:  ݉˒.˄. = 57,9×9,81×10-3×1,05=0,596 ɤɇ, 

ɝɞɟ  m – ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ I36 Ɇ. 

 ɇɚɝɪɭɡɤɚ ɤ ɪɢɝɟɥɸ ɪɚɦɵ ɨɬ ɩɨɞɤɪɚɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɥɨɠɟɧɚ ɜ 
ɦɟɫɬɚɯ ɢɯ ɤɪɟɩɥɟɧɢɹ ɢ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ:  

ଷܲ = ݉˒.˄. × ܤ = 0,596 × 6 = 3,58 ɤɇ,                                                         (2.5) 

ɝɞɟ  ݉˒.˄. – ɦɚɫɫɚ ɛɚɥɤɢ, ɤɇ; 
 .ɦ, ɲɚɝ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 6 = ܤ 

 ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 

ɇɚɝɪɭɡɤɚ ɜɤɥɸɱɚɟɬ ɜɟɫ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɢ ɨɤɨɧɧɵɯ ɨɝɪɚɠɞɟɧɢɣ; ɨɧɚ 
ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɜ ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɩɚɧɟɥɟɣ ɢ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɤ ɤɨɥɨɧɧɚɦ ɫ 
ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ: ݁ = Ͳ,Ͳʹ + ߜʹ = 0,02 + 0,15

2  = 0,095, 

ɝɞɟ  0,02 ɦ – ɡɚɡɨɪ ɦɟɠɞɭ ɧɚɪɭɠɧɨɣ ɝɪɚɧɶɸ ɤɨɥɨɧɧɵ ɢ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɶɸ 
ɩɚɧɟɥɢ (ɫɦ. ɥɢɫɬ 3); 
 .ɬɨɥɳɢɧɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ – ߜ 

 ɋɢɥɚ ଵܵ, ɪɚɜɧɚɹ ɜɟɫɭ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɤɨɥɨɧɧɭ ɧɚ 
ɨɬɦɟɬɤɟ +9,350 ɦ ɢ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ଵܵ = ௙ߛ × ܾ × ܤ × 𝜌 = 1,2 × 1,2 × 6 × 0,19 = 1,64 ɤɇ,                             (2.6) 

ɝɞɟ  ߛ௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 
 ܾ – ɜɵɫɨɬɚ ɩɚɧɟɥɢ; 
 ;ɲɚɝ ɪɚɦ – ܤ 
 𝜌 = 0,19 ɤɇ/ɦ2 – ɞɚɜɥɟɧɢɟ ɫɬɟɧɨɜɨɣ «ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ». 

 ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɨɦɟɧɬ: 
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௦ଵܯ = ଵܵ × ݁ = 1,64 × 0,095 = 0,16 ɤɇ × ɦ,                                                (2.7) 

ɝɞɟ  ݁ – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ. 

Ɂɧɚɱɟɧɢɟ ɞɥɹ ɩɪɢɥɨɠɟɧɢɹ ɨɬ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɫɢɥɵ ܵ ଶ, ܵଷ, ܵସ, ܵହ, ܵ଺, ܵ ଻, ଼ܵ, ɛɭɞɭɬ ɨɞɢɧɚɤɨɜɵ ɢ ɪɚɜɧɵ 1,64 ɤɇ. ɋɢɥɚ ܵଶ ɩɪɢɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ +8,950; ܵଷ ɩɪɢɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ +6,950; ܵସ ɩɪɢɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ +5,750; ܵହ 
ɩɪɢɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ +4,550; ܵ଺ ɩɪɢɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ +3,350; ܵ଻ ɩɪɢɥɨɠɟɧɚ 
ɧɚ ɨɬɦɟɬɤɟ +2,150; ଼ܵ ɩɪɢɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ +0,950. 

Ɂɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ ɨɬ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ܯଶ, ܯଷ, ܯସ, ܯହ, ܯ଺, ܯ଻, ଼ܯ 
ɛɭɞɭɬ ɪɚɜɧɵ 0,16 ɤɇ×ɦ ɢ ɩɪɢɥɨɠɟɧɵ ɧɚ ɨɬɦɟɬɤɚɯ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɨɤ ɨɬ 
ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ. 

ɋɯɟɦɚ ɡɚɝɪɭɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɡɚɝɪɭɠɟɧɢɹ ɪɚɦɵ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ 

ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ 

ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ [10].  
ɇɚ ɪɢɝɟɥɶ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɩɟɪɟɞɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 

ɧɚɝɪɭɡɤɚ ɫ ɪɚɫɱɟɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɥɹ III ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ ɫ ɜɟɫɨɦ 
ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 = 1,5 ɤɇ/ɦ2 [10]. 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 
ɩɨɤɪɵɬɢɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ (10.1) ɜ [10] ܵ଴ = ܿ௘ × ܿ௧ × ߤ × ܵ௤=  0,75 × 1 × 1 × 1,5 = 1,13 ɤɇ/ɦ2,                         (2.8) 

ɝɞɟ  ܵ௤ = 1,5 ɤɇ/ɦ2 – ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ; 
 ܿ௘ = 0,75 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ [10, ɩɭɧɤɬ 10.7]  
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 ܿ௧ =1 – ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ [10, ɩɭɧɤɬ 10.10]; 
ȝ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ [10, ɩɪɢɥɨɠɟɧɢɟ Ȼ]. 

 Ʉɨɷɮɮɢɰɢɟɧɬ ܿ௘, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܿ௘ = (1,2-0,4×√k)×ሺ0,8+0,002×݈௖  ሻ,                                                                (2.9) 

ɝɞɟ  ݇ = 0,682 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɬɢɩɚ ɦɟɫɬɧɨɫɬɢ ȼ [10, ɩɭɧɤɬ 11.1.6]; 
 ݈௖ = 31,5 – ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ. 

 ɉɨɞɫɬɚɜɥɹɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.7), ɩɨɥɭɱɚɟɦ: ܿ௘ = (1,2-0,4×√0,682)×ሺ0,8+0,002×31,5ሻ = 0,75. 
ɇɚɝɪɭɡɤɚ ɨɬ ɫɧɟɝɚ ɛɭɞɟɬ ɪɚɫɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɟ ɜɚɪɢɚɧɬɚ 1 ɩɪɢɥɨɠɟɧɢɹ 

Ȼ.1 [10], ɬ.ɤ. ɭɤɥɨɧ ɤɪɨɜɥɢ 6º. 
ɋɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɨɬ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɩɪɢɯɨɞɹɳɚɹɫɹ ɜ ɬɨɱɤɭ 

ɤɪɟɩɥɟɧɢɹ ɩɪɨɝɨɧɚ: 

ଵܵ = ܵ଴ × ܤ × ଵݏ × f = 1,13 × 6 × 3 × 1,4 = 28,48 ˍʜ,                         (2.10) 

ɝɞɟ  6 = ܤ ɦ – ɲɚɝ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ;  
 ;ଶ – ɲɚɝ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹݏ,ଵݏ 
 f – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ [10]. 

ɋɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɨɬ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɩɪɢɯɨɞɹɳɚɹɫɹ ɜ ɬɨɱɤɭ 
ɤɪɟɩɥɟɧɢɹ ɤɪɚɣɧɟɝɨ ɩɪɨɝɨɧɚ ɢ ɩɪɨɝɨɧɚ ɧɚ ɤɨɧɶɤɟ: ܵଶ = ܵ଴ × ܤ × ଶݏ × f = 1,13 × 6 × 1,5 × 1,4 = 14,24 ˍʜ. 

ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɱɟɪɟɡ ɤɪɚɣɧɢɟ ɩɪɨɝɨɧɵ ɩɟɪɟɞɚɟɬɫɹ ɫ 
ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ ɟ = 0,120 (ɫɦ. ɥɢɫɬ 3). Ɇɨɦɟɧɬ ɨɬ ɤɪɚɣɧɟɝɨ ɩɪɨɝɨɧɚ: ܯ௦ଶ = ܵଶ × ݁ = 14,24 × 0,12 = 1,71 ˍʜ × ˏ.                                             (2.11) 

ɉɨ ɩɪɢɥɨɠɟɧɢɸ Ȼ.13 [10] ɩɨɤɪɵɬɢɟ ɫ ɩɚɪɚɩɟɬɨɦ, ɩɚɪɚɩɟɬ ɭɱɢɬɵɜɚɟɬɫɹ 
ɩɪɢ ɜɵɫɨɬɟ ɩɚɪɚɩɟɬɚ ℎ > ௌ0ଶ , ɝɞɟ h = 0,6 ɜɵɫɨɬɚ ɩɚɪɚɩɟɬɚ; ܵ଴ = 1,13 ɤɉɚ – 

ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ; ɩɚɪɚɩɟɬ ɩɪɢ ɪɚɫɱɟɬɟ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɟɫɥɢ ɜɵɫɨɬɚ ɦɟɧɟɟ 1,2 
ɦ. 

ɋɯɟɦɚ ɡɚɝɪɭɠɟɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɡɚɝɪɭɠɟɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 

Ʉɪɚɧɨɜɚɹ ɧɚɝɪɭɡɤɚ  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɡɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɨ ɩɨɞɜɟɫɧɵɦ 
ɤɪɚɧɨɦ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ Q=3,2 ɬ. Ȼɚɡɚ ɤɪɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɟɪɢɟɣ [14] 
ɫɨɫɬɚɜɥɹɟɬ ȼ=600 ɦɦ, ɩɪɨɥɟɬ ɤɪɚɧɚ Lɤɪ=12,000 ɦ, ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɞɤɪɚɧɨɜɵɣ 
ɩɭɬɶ ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɬ ɬɟɥɟɠɤɢ N1=21,92 ɤɇ, ɨɬ ɤɚɬɤɚ N2=10,95 ɤɇ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɪɨɞɨɥɶɧɚɹ Q1=2,33 ɤɇ, ɩɨɩɟɪɟɱɧɚɹ Q2=0,95 ɤɇ. 
Ɋɚɫɱɟɬɧɚɹ ɪɟɚɤɰɢɹ ɤɪɚɣɧɟɣ ɨɩɨɪɵ N=46,5 ɤɇ. ɋɯɟɦɚ ɩɟɪɟɞɚɱɢ ɧɚɝɪɭɡɨɤ ɨɬ 
ɤɪɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 2.4 ɚ,ɛ. 

ɚ) 
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 ɛ) 

 

ɚ-ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ; ɛ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɩɪɨɥɟɬɚɯ.  
Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɡɚɝɪɭɠɟɧɢɹ ɤɪɚɧɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 

ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ  

ȼɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ ɩɨɞɫɱɢɬɵɜɚɟɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ [10]. 
Ɇɟɫɬɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɹɜɥɹɟɬɫɹ ɝɨɪɨɞ Ʉɨɞɢɧɫɤ, ɤɨɬɨɪɵɣ ɫɨɝɥɚɫɧɨ [10] 

ɪɚɫɩɨɥɨɠɟɧ ɜ I ɪɚɣɨɧɟ ɩɨ ɫɤɨɪɨɫɬɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜɟɬɪɚ, ɢ ɞɥɹ ɧɟɝɨ ଴ܹ = 0,23 
ɤɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. ɉɪɢɧɢɦɚɟɦ ɬɢɩ ɦɟɫɬɧɨɫɬɢ ȼ 
(ɝɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɥɟɫɧɵɟ ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɨɫɬɢ, ɪɚɜɧɨɦɟɪɧɨ 
ɩɨɤɪɵɬɵɟ ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 10 ɦ).   

Ɋɚɫɱɟɬ ɤɚɪɤɚɫɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɬɢɩɚ ɜɟɬɪɨɜɨɣ 
ɧɚɝɪɭɡɤɢ. 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ, ௡ܹ ɫɥɟɞɭɟɬ 
ɨɩɪɟɞɟɥɹɬɶ, ɤɚɤ ɫɭɦɦɭ ɫɪɟɞɧɟɣ ௠ܹ ɢ ɩɭɥɶɫɚɰɢɨɧɧɨɣ ௠ܹ ɫɨɫɬɚɜɥɹɸɳɢɯ: 

௡ܹ = ௠ܹ + ௣ܹ.                                                                                                   (2.12) 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ௠ܹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ ze ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɫɥɟɞɭɟɬ 
ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

௠ܹ = ଴ܹ × ݇ሺ௭೐ሻ × ܿ,                                                                                        (2.13) 

ɝɞɟ  ଴ܹ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ [10, ɬɚɛɥɢɰɚ 11.1];  
 ݇ሺ௭೐ሻ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ ݖ௘ [10, ɬɚɛɥɢɰɚ 11.2];  

ɫ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ [10, ɩɭɧɤɬ 11.1.7]. 

Ɉɩɪɟɞɟɥɹɟɦ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɜɵɫɨɬɭ ɡɞɚɧɢɹ ɞɨ ɪɚɫɱɟɬɧɨɣ ɨɫɢ ɪɢɝɟɥɹ ɩɪɢ 
h ≤ d→ ݖ௘ = h; ɬ.ɤ. 9,3 <18 → ݖ௘  = 9,3 ɦ.  
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Ɂɞɟɫɶ d – ɪɚɡɦɟɪ ɡɞɚɧɢɹ (ɛɟɡ ɭɱɟɬɚ ɟɝɨ ɫɬɢɥɨɛɚɬɧɨɣ ɱɚɫɬɢ) ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɜɟɬɪɚ (ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ);  
 h – ɜɵɫɨɬɚ ɡɞɚɧɢɹ. 

 Ʉɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 – ɞɥɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ (ɞɨ ɨɬɦɟɬɤɢ ɧɢɡɚ ɪɢɝɟɥɹ) ݖ௘  = 9,3 ɦ, ݇ሺ௭೐ሻ = 
0,629; ɨɩɪɟɞɟɥɟɧɨ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɩɨ [10, ɬɚɛɥɢɰɚ 11.2] ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ h = 
5 ɦ, ݇ሺ௭೐ሻ= 0,5 ɢ h = 10 ɦ, ݇ሺ௭೐ሻ= 0,65; 
 – ɞɨ ɨɬɦɟɬɤɢ ɜɟɪɯɚ ɩɚɪɚɩɟɬɚ ݖ௘  = 11,6 ɦ, ݇ሺ௭೐ሻ = 0,682; ɨɩɪɟɞɟɥɟɧɨ 
ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɩɨ [10, ɬɚɛɥɢɰɚ 11.2] ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ h = 10 ɦ, ݇ሺ௭೐ሻ = 0,65 ɢ 
h = 20 ɦ, ݇ሺ௭೐ሻ = 0,85. 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɫɟ = 0,8, ɫ 
ɡɚɜɟɬɪɟɧɧɨɣ ɫɟ = 0,5 [10, ɩɭɧɤɬ 11.1.7]. 

ɉɨɞɫɬɚɜɥɹɟɦ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.13) ɢ ɩɨɥɭɱɚɟɦ: 

௠ܹ+ = 0,23 × 0,629 × 0,8 = 0,12 ɤɇ/ɦ2; ௠ܹ− = 0,23 × 0,629 × 0,5 = 0,07 ɤɇ/ɦ2. 
ɉɪɢ ɪɚɫɱɟɬɟ ɨɞɧɨɷɬɚɠɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɜɵɫɨɬɨɣ ɞɨ 36 ɦ 

ɩɪɢ ɨɬɧɨɲɟɧɢɢ ɜɵɫɨɬɵ ɤ ɩɪɨɥɟɬɭ ɦɟɧɟɟ 1,5, ɪɚɡɦɟɳɚɟɦɵɯ ɜ ɦɟɫɬɧɨɫɬɹɯ ɬɢɩɚ 
Ⱥ ɢ ȼ, ɩɭɥɶɫɚɰɢɨɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɞɨɩɭɫɤɚɟɬɫɹ 
ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

௣ܹ = ௠ܹ × ξሺ௭೐ሻ ×  (2.14)                                                                                        ,ݒ

ɝɞɟ  ௠ܹ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ; 
 ξሺ௭೐ሻ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [10, 
ɬɚɛɥɢɰɟ 11.4]; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɤɨɪɪɟɥɹɰɢɢ (ɜɡɚɢɦɨɫɜɹɡɢ) – ݒ 
ɩɭɥɶɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ. ɗɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɞɥɹ 
ɪɚɫɱɟɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ ɨɬɞɟɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɞɥɹ ɤɨɬɨɪɨɣ 
ɭɱɢɬɵɜɚɟɬɫɹ ɤɨɪɪɟɥɹɰɢɹ ɩɭɥɶɫɚɰɢɣ [10, ɬɚɛɥɢɰɟ 11.1.11]. 

 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɭɥɶɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ: 
 – ɞɥɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ (ɞɨ ɨɬɦɟɬɤɢ ɧɢɡɚ ɪɢɝɟɥɹ) ݖ௘  = 9,3 ɦ, ξሺ௭೐ሻ  = 
1,08; ɨɩɪɟɞɟɥɟɧɨ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɩɨ [10, ɬɚɛɥɢɰɚ 11.4] ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ h = 5 
ɦ, ξሺ௭೐ሻ= 1,22 ɢ h = 10 ɦ, ξሺ௭೐ሻ= 1,06; 
 - ɞɨ ɨɬɦɟɬɤɢ ɜɟɪɯɚ ɩɚɪɚɩɟɬɚ ݖ௘  = 11,6 ɦ, ξሺ௭೐ሻ = 1,04; ɨɩɪɟɞɟɥɟɧɨ 
ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɩɨ [10, ɬɚɛɥɢɰɚ 11.4] ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ h = 10 ɦ, ξሺ௭೐ሻ = 1,06 ɢ 
h = 20 ɦ, ξሺ௭೐ሻ = 0,92. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ 
ɞɥɹ ɩɥɨɳɚɞɢ Ⱥ = 8,4 · 6 = 50,4 ɦ2 > 20 ɦ2, Ȟ+ = 0,75 ɢ Ȟ- = 0,65.  

ɉɨɞɫɬɚɜɥɹɟɦ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.14) ɢ ɩɨɥɭɱɚɟɦ: 

௣ܹ+ = 0,12 × 1,08 × 0,75 = 0,1 ɤɇ/ɦ2; 
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௣ܹ− = 0,07 × 1,08 × 0,65 = 0,05 ɤɇ/ɦ2. 

Ɍɨɝɞɚ ɩɨɥɧɨɟ ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɞɨ ɧɢɡɚ 
ɪɢɝɟɥɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.12) 

௡ܹ+ = ௠ܹ+ + ௣ܹ+ = 0,12 + 0,1 = 0,22 ɤɇ/ɦ2; ௡ܹ− = ௠ܹ− + ௣ܹ− = 0,07 + 0,05 = 0,12 ɤɇ/ɦ2. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܹ+ = ௡ܹ+ × f = 0,22 × 1,4 = 0,31 ɤɇ/ɦ2; ܹ− = ௡ܹ− × f = 0,12 × 1,4 = 0,17 ɤɇ/ɦ2,                                                (2.15) 

ɝɞɟ  f = 1,4 –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɞɥɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 
[10]. 

ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɜɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɭɪɨɜɧɹ ɡɟɦɥɢ ɞɨ ɨɬɦɟɬɤɢ 
ɪɚɫɱɟɬɧɨɣ ɨɫɢ ɪɢɝɟɥɹ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ: ݍ௘௤+ = ܹ+ × ܤ = 0,31 × 6 = 1,86 ɤɇ/ɦ;                                                      (2.16) ݍ௘௤− = ܹ− × ܤ = 0,17 × 6 = 1,02 ɤɇ/ɦ, 

ɝɞɟ  ܹ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ; 
 .ɦ – ɲɢɪɢɧɚ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɪɚɜɧɚɹ ɲɚɝɭ ɩɨɩɟɪɟɱɧɵɯ ɪɚɦ 6 = ܤ 

 ɋɨɫɪɟɞɨɬɨɱɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɫ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, 
ɧɚɯɨɞɹɳɟɣɫɹ ɜɵɲɟ ɨɬɦɟɬɤɢ ɪɢɝɟɥɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ݇ሺ௭೐ሻ ɢ ξሺ௭೐ሻ ɩɪɢɧɢɦɚɟɦ 
ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ ɩɪɢ ɜɵɫɨɬɚɯ 9,3 ɢ 11,6 ɦ: 

 kሺzeሻэˍ˅  = (0,629+0,682)/2 = 0,66 ; ξሺ௭೐ሻэˍ˅ = (1,08+1,04)/2 =1,06. 
 ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɟ 
ɧɚɝɪɭɡɤɢ) ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.13) 

௠ܹ+ = 0,23 × 0,66 × 0,8 = 0,1121 ɤɇ/ɦ2; ௠ܹ− = 0,23 × 0,66 × 0,5 = 0,076 ɤɇ/ɦ2. 
 ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɩɭɥɶɫɚɰɢɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɟ 
ɧɚɝɪɭɡɤɢ) ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.14) 

௣ܹ+ = 0,121 × 1,06 × 0,754 = 0,097 ɤɇ/ɦ2; ௣ܹ− = 0,076 × 1,06 × 0,658 = 0,053 ɤɇ/ɦ2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ 
ɞɥɹ ɩɥɨɳɚɞɢ ɜɵɲɟ ɨɬɦɟɬɤɢ ɪɢɝɟɥɹ = 3,2 · 6 = 19,2 ɦ2, Ȟ+ = 0,754 ɢ Ȟ- = 0,658.  
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 Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.15) ܹ+ = ௡ܹ+ × f = 0,218 × 1,4 = 0,31 ɤɇ/ɦ2; ܹ− = ௡ܹ− × f = 0,129 × 1,4 = 0,18 ɤɇ/ɦ2.   
 ɋɭɦɦɚɪɧɵɟ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɩɪɢɥɨɠɟɧɧɵɟ ɤ ɪɚɫɱɟɬɧɨɣ ɨɫɢ 
ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ:  

ଵܹ+ = ܹ+ × A = 0,31 × 19,2 = 5,95 ɤɇ; ଵܹ− = ܹ+ × A = 0,18 × 19,2 = 3,46 ɤɇ. 

 
Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɡɚɝɪɭɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 

2.2.3 ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ  

 ɉɨ ɡɧɚɱɟɧɢɹɦ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɩɟɪɟɱɧɭɸ ɪɚɦɭ ɩɨ ɫɟɪɢɢ 1.420.3-36.03 
ɨɩɪɟɞɟɥɹɟɦ ɭɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɢ ɪɚɫɱɟɬɧɵɟ ɫɟɱɟɧɢɹ. 

2.2.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɢɝɟɥɹ ɪɚɦɵ  

Ȼɟɫɮɚɫɨɧɨɱɧɵɟ ɭɡɥɵ ɪɢɝɟɥɹ ɪɚɦɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɩɨɹɫɚ ɢ ɩɪɢɦɵɤɚɸɳɢɯ 
ɤ ɧɟɦɭ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɩɪɨɜɟɪɢɦ ɧɚ [16]: 

– ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɱɚɫɬɤɚ ɫɬɟɧɤɢ ɩɨɹɫɚ ɤɨɧɬɚɤɬɢɪɭɸɳɟɣ ɫ ɷɥɟɦɟɧɬɨɦ 
ɪɟɲɟɬɤɢ;  

– ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɭɱɚɫɬɤɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɩɨɹɫɚ ɜ ɦɟɫɬɟ 
ɩɪɢɦɵɤɚɧɢɹ ɫɠɚɬɨɝɨ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ;  

– ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɤ ɩɨɹɫɭ;  
– ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɢɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɤ ɩɨɹɫɭ. 

ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɱɚɫɬɤɚ ɫɬɟɧɤɢ ɩɨɹɫɚ   

ɉɪɨɜɟɪɢɦ ɩɟɪɜɵɣ ɭɡɟɥ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɩɪɢɦɵɤɚɧɢɟɦ ɤ ɩɨɹɫɭ ɞɜɭɯ 
ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ (ɪɢɫɭɧɨɤ 2.6) 
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Ɋɢɫɭɧɨɤ 2.6 – ɍɡɟɥ 1  

ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ: ௗ𝐷 ൑ 0,9; ௖௕ ൑ 0,25, ɝɞɟ ݀௕ = 80 ɦɦ, ܦ = 120 ɦɦ, ܿ =
20 ɦɦ, ܾ = 100 ɦɦ. 

80
120 = 0,67 < 0,9; 
20
100 = 0,2 < 0,25. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɣ ɨɩɪɟɞɟɥɹɟɦ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɹɫɚ ɧɚ 

ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɢɦɵɤɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ 

ܰ ൑ ௖ߛ × ௗߛ × 𝐷ߛ × ܴ௬ × ଶݐ × ሺܾ + ܿ + √2 × ܦ × ݂ቀ0,4 + 1,8 × ܾܿቁ × ݂ × sin ߙ ,                             (2.17) 

ɝɞɟ  ˓ܰ = 52 ɤɇ – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɩɨ ɦɨɞɭɥɸ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ;         ߛ௖ =1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ߛௗ = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɡɧɚɤɚ ɜ ɩɪɢɦɵɤɚɸɳɢɦ ɷɥɟɦɟɧɬɟ ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ; 

 𝐷 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɜ ɩɨɹɫɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɪɢߛ 
ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ: ܴܨ௬ × ܣ > 0,5,                                                                                                       (2.18) 

ɝɞɟ  196 = ܨ ɤɇ – ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ ɜ ɩɨɹɫɟ ɪɢɝɟɥɹ; 
 ;ɦ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ 0,014 = ܣ 
 ܴ௬ = 310 ɇ/ɦɦ2 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɩɨɹɫɚ ɋ345-3 [11]. 

 ɉɨɞɫɬɚɜɥɹɟɦ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.18) ɢ ɩɨɥɭɱɚɟɦ: 

196
0,014 × 310 = 45,16 > 0,5, ɫɥɟɞɨɜɚɬɟɥɶɧɨ γD=1,0;    
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 ɦɦ – ɬɨɥɳɢɧɚ ɩɨɹɫɚ; ܾ = 100 ɦɦ – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɢɦɵɤɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 5 = ݐ
ɫ ɩɨɹɫɨɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɩɨɹɫɚ; ܿ = 20 ɦɦ – ɩɨɥɨɜɢɧɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɫɬɟɧɤɚɦɢ ɫɨɫɟɞɧɢɯ 
ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ; ݂ = ܦ − ݀

2 = 120 − 80
2 =   .45º – ɭɝɨɥ ɩɪɢɦɵɤɚɧɢɹ ɪɚɫɤɨɫɚ ɤ ɩɨɹɫɭ = ߙ ;20

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.17), ɩɨɥɭɱɚɟɦ: 

52 × 10-͵ ൑ 1 × 1,2 × 1 × 310 × 0,0052 × ሺ0,1 + 0,02 + √2 × 0,12 × 20ቀ0,4 + 1,8 × 0,02
0,1 ቁ × 20 × sin 45

.  
0,052 ൑ 0,02. 

 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɧɟɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɱɚɫɬɤɚ ɫɬɟɧɤɢ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɨ. 
 ɉɪɨɜɟɪɢɦ ɜɬɨɪɨɣ ɭɡɟɥ ɫ Ɍ-ɨɛɪɚɡɧɵɦ ɩɪɢɦɵɤɚɧɢɟɦ ɫɬɨɣɤɢ ɤ ɩɨɹɫɭ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

 
Ɋɢɫɭɧɨɤ 2.7 – ɍɡɟɥ 2  

 ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɥɹ Ɍ-ɨɛɪɚɡɧɵɯ ɭɡɥɨɜ ɩɨ ɮɨɪɦɭɥɟ 

ܰ ൑ ௖ߛ × ௗߛ × 𝐷ߛ × ܴ௬ × ଶݐ × ሺܾ + 2 × √2 × ܦ × ݂݂ × sin ߙ ,                             (2.19) 

ɝɞɟ  ܰ = 1,81 ɤɇ – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ;         ߛ௖ =1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ߛௗ = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɡɧɚɤɚ ɜ ɩɪɢɦɵɤɚɸɳɢɦ ɷɥɟɦɟɧɬɟ ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ; ܾ = 85 ɦɦ – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɢɦɵɤɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 
ɫ ɩɨɹɫɨɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɩɨɹɫɚ; ߛ𝐷 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɜ ɩɨɹɫɟ; 
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 ܴ௬ = 310 ɇ/ɦɦ2 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɩɨɹɫɚ ɋ345-3 [11]; 5 = ݐ ɦɦ – ɬɨɥɳɢɧɚ ɩɨɹɫɚ; ܿ = 20 ɦɦ – ɩɨɥɨɜɢɧɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɫɬɟɧɤɚɦɢ ɫɨɫɟɞɧɢɯ 
ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ; ݂ = ܦ − ݀

2 = 120 − 80
2 =   .96º – ɭɝɨɥ ɩɪɢɦɵɤɚɧɢɹ ɪɚɫɤɨɫɚ ɤ ɩɨɹɫɭ = ߙ ;20

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.19), ɩɨɥɭɱɚɟɦ: 

1,81 ൑ 1 × 1,2 × 1 × 310 × 0,0052 × ሺ0,085 + 2 × √2 × 0,12 × 20
20 × sin 96 × 0,001 .    

1,81 ൑ 2,09.    
 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. Ɂɚɳɢɬɚ ɨɬ ɜɵɪɵɜɚɧɢɹ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ. 

ɉɪɨɜɟɪɤɚ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɭɱɚɫɬɤɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɩɨɹɫɚ 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɥɹ ɭɡɥɚ 1, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
ɉɪɨɜɟɪɤɚ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɭɱɚɫɬɤɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɩɨɹɫɚ ɜ ɦɟɫɬɟ 
ɩɪɢɦɵɤɚɧɢɹ ɫɠɚɬɨɝɨ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɭɫɥɨɜɢɹ: 

ܦ݀ > 0,85,                                                                                                               (2.20) 

ɝɞɟ  ݀ = 80 ɦɦ – ɜɵɫɨɬɚ ɫɬɟɧɤɢ ɪɚɫɤɨɫɚ, ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɩɨɹɫɭ; 
 .ɦɦ – ɜɵɫɨɬɚ ɫɬɟɧɤɢ ɩɨɹɫɚ 120 = ܦ 

80
120 > 0,85.     
0,67 < 0,85. 

ɍɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɭɱɚɫɬɤɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

ɉɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɜ ɡɨɧɟ 
ɩɪɢɦɵɤɚɧɢɹ ɤ ɩɨɹɫɭ 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɞɥɹ ɭɡɥɚ 1, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܰ ൑ ௖ߛ × ௗߛ × ܴ௬ௗ × ௗܣ
1 + 0,013 × ݐܦ ,                                                                                 (2.21) 
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ɝɞɟ   ˓ܰ = 52 ɤɇ – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɩɨ ɦɨɞɭɥɸ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ; ܴ௬ௗ = 310 ɇ/ɦɦ2 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɪɚɫɤɨɫɚ ɋ345-3; ߛ௖ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ߛௗ  = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɡɧɚɤɚ ɜ ɩɪɢɦɵɤɚɸɳɢɦ ɷɥɟɦɟɧɬɟ ɞɥɹ 
ɪɚɫɬɹɠɟɧɢɹ; ܣௗ = 0,0064 ɦ2 – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɚɫɬɹɧɭɬɨɝɨ ɪɚɫɤɨɫɚ; 120 = ܦ ɦɦ – ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɩɨɹɫɚ; 5 =  ݐ ɦɦ – ɬɨɥɳɢɧɚ ɫɟɱɟɧɢɹ ɩɨɹɫɚ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.21), ɩɨɥɭɱɚɟɦ: 

52 ൑ 1 × 1,2 × 310 × 0,0064

(1 + 0,013 × 0,12
0,005ሻ × 0,001

. 

52 < 1814,63. 
ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɚ. ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɜ ɡɨɧɟ 

ɩɪɢɦɵɤɚɧɢɹ ɤ ɩɨɹɫɭ ɨɛɟɫɩɟɱɟɧɚ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɢɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɚ 
ɪɟɲɟɬɤɢ ɤ ɩɨɹɫɭ 

ɉɪɨɜɟɪɢɦ ɫɜɚɪɧɵɟ ɲɜɵ ɜ ɭɡɥɟ 1 (ɪɢɫɭɧɨɤ 2.6) ɩɨ ɭɫɥɨɜɢɸ: ܾܿ ൑ 0,25,                                                                                                               (2.22) 

ɝɞɟ ܾ = 100 ɦɦ – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɢɦɵɤɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 
ɫ ɩɨɹɫɨɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɩɨɹɫɚ;  

 ܿ = 20 ɦɦ – ɩɨɥɨɜɢɧɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɫɬɟɧɤɚɦɢ ɫɨɫɟɞɧɢɯ 
ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ. 

 ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.22) ɢ ɩɨɥɭɱɢɦ: 

20
100 = 0,2 < 0,25.   
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɜ ɪɚɫɱɟɬ ɫɜɚɪɧɵɯ ɲɜɨɜ ɜɜɨɞɹɬɫɹ 

ɩɪɨɞɨɥɶɧɵɟ ɫɬɟɧɤɢ ɢ ɨɞɧɚ ɩɨɩɟɪɟɱɧɚɹ ɫɬɟɧɤɚ ɫɨ ɫɬɨɪɨɧɵ ɫɦɟɠɧɨɝɨ ɷɥɟɦɟɧɬɚ. 
 Ɋɚɫɱɟɬ ɧɚ ɫɪɟɡ ɫɜɚɪɧɨɝɨ ɲɜɚ ɜɟɞɟɦ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɬ.ɤ. ߚ௙ × ܴ௪௙ߚ௭ × ܴ௪௭ = 0,9 × 215

1,05 × 0,45 × 470 = 0,87 < 1                                                  (2.23) 

ɝɞɟ  ߚ௙ – 0,9 ɢ ߚ௭ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɯɧɨɥɨɝɢɢ 
ɜɵɩɨɥɧɟɧɢɹ ɫɜɚɪɧɨɝɨ ɲɜɚ [11, ɬɚɛɥɢɰɚ 39]; 
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ܴ௪௙ = 0,55×ோೢ೙𝛾ೢ೙ = 0,55×490
1,25

= 215 ʜ/ˏˏଶ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɭɝɥɨɜɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ, ɩɪɢɧɹɬɨ ɩɨ ɩɪɢɥɨɠɟɧɢɸ Ƚ.2 
[11] ɦɚɪɤɢ ɩɪɨɜɨɥɨɤɢ ɋɜ-08Ƚ2ɋ; ܴ௪௭ = 0,45 × ܴ௨௡ = 0,45 × 470 = 215,5 ʜ/ˏˏଶ – ɪɚɫɱɟɬɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨ ɦɟɬɚɥɥɭ ɝɪɚɧɢɰɵ 
ɫɩɥɚɜɥɟɧɢɹ, ɝɞɟ ܴ௨௡ – ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɩɨ [11, ɬɚɛɥɢɰɚ ȼ.5]. ܰߚ௙ × ݇௙ × ݈௪ × ܴ௪௙ × ௖ߛ ൑ 1,                                                                         (2.24) 

ɝɞɟ   ˓ܰ = 52 ɤɇ – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɩɨ ɦɨɞɭɥɸ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ; ߛ௖ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ܴ௪௙ = 0,55×ோೢ೙𝛾ೢ೙ = 0,55×490
1,25

= 215 ʜ/ˏˏଶ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɭɝɥɨɜɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ, ɩɪɢɧɹɬɨ ɩɨ ɩɪɢɥɨɠɟɧɢɸ Ƚ.2 
[11] ɦɚɪɤɢ ɩɪɨɜɨɥɨɤɢ ɋɜ-08Ƚ2ɋ; ߚ௙ – 0,9– ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɯɧɨɥɨɝɢɢ ɜɵɩɨɥɧɟɧɢɹ ɫɜɚɪɧɨɝɨ 
ɲɜɚ [11, ɬɚɛɥɢɰɚ 39]; ߛௗ  = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɡɧɚɤɚ ɜ ɩɪɢɦɵɤɚɸɳɢɦ ɷɥɟɦɟɧɬɟ ɞɥɹ 
ɪɚɫɬɹɠɟɧɢɹ; ݇௙ = 6 ɦɦ, ɤɚɬɟɬ ɲɜɚ; ݈௪ = 240 ɦɦ – ɞɥɢɧɚ ɫɜɚɪɧɨɝɨ ɲɜɚ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.24), ɩɨɥɭɱɚɟɦ: 

52×10
0,9 × 0,6 × 24 × 215 × 1 = 0,2 < 1. 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ ɨɛɟɫɩɟɱɟɧɚ. 

 2.3 Ɋɚɫɱɟɬ ɩɪɨɝɨɧɚ ɩɨɤɪɵɬɢɹ ɉɊ-3 

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
– ɩɪɨɟɤɬɢɪɭɟɦ ɩɪɨɝɨɧ ɢɡ ɩɪɨɤɚɬɧɨɝɨ ɲɜɟɥɥɟɪɚ №20 ɩɨ ȽɈɋɌ 8240-97; 
– ɩɪɨɥɟɬ ɩɪɨɝɨɧɚ l = 6ɦ; 
– ɲɚɝ ɩɪɨɝɨɧɚ b= 3 ɦ; 
– ɭɤɥɨɧ ɤɪɨɜɥɢ – 6º; 
– ɦɚɬɟɪɢɚɥ ɩɪɨɝɨɧɚ – ɫɬɚɥɶ ɋ255 ɩɨ ȽɈɋɌ 27772-2015; ɝɪɭɩɩɚ 

ɤɨɧɫɬɪɭɤɰɢɣ – 2; ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 
– ɦɢɧɭɫ 51ºɋ; ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ 
ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɚɦ B.2 ɢ B.3 ɩɪɢɥɨɠɟɧɢɹ B [11]; 

– ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋ255 ɩɨ ȽɈɋɌ 27772-2015: Ry= 245 ɇ/ɦɦ2 
ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 4 ɞɨ 10 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ, Run = 380 ɇ/ɦɦ2. 
 ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɩɪɨɝɨɧɚ 
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qn.pr= ቀݍ௡.௥ଵcos ߙ  + ܵ଴ቁ × b + ݍ௡.௣௥˔.˅. = (0,334
1  + 1,13) × 3 + 0,181 = 

= 4,57 ɤɇ/ɦ2                                                                                                                   (2.25) 

ɝɞɟ  ߙ – ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ. ɉɪɢ ɭɤɥɨɧɚɯ ɤɪɨɜɥɢ i<1/8 ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ cos  ௡.௥ଵ= 0,515 - 0,181 = 0,334 ɤɇ/ɦ; ܵ଴ =1,13 ɤɇ/ɦ2 – ɧɨɪɦɚɬɢɜɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣݍ :௡.௥ଵ = 0,334 ɤɇ/ɦ – ɧɚɝɪɭɡɤɚ ɧɚ ɦ2 ɩɨɜɟɪɯɧɨɫɬɢݍ ;1 ≈ ߙ
ɩɪɨɟɤɰɢɢ; 

b = 3 ɦ – 2 ɩɨɥɭɲɚɝɚ ɩɪɨɝɨɧɚ; ݍ௡.௣௥˔.˅. = 18,4 × 9,81× 10-3= 0,181 ɤɇ/ɦ.  
Ɋɚɫчɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɩɪɨɝɨɧɚ 

qpr= ቀ ௥ଵcosݍ ߙ  + ܵ଴×ߛ௙ቁ × b + ݍ௡.௣௥˔.˅. = ௙ߛ× (0,374
1  + 1,13×1,4) × 3 +  + 0,181×1,4 = 6,12 ɤɇ/ɦ2;                                                                                          (2.26) 

ɝɞɟ  ݍ௥ଵ = 0,374 ɤɇ/ɦ – ɧɚɝɪɭɡɤɚ ɧɚ ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ: ݍ௥ଵ= 0,564 - 0,19 = 0,374 ɤɇ/ɦ. 
ɉɪɨɝɨɧɵ ɧɚ ɫɤɚɬɟ ɤɪɨɜɥɢ ɪɚɛɨɬɚɸɬ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ: ݍ௫= ݍ௣௥ × ݏ݋ܿ ௬ݍ ;ɤɇ/ɦ  6,12 = 1×6,12 = ߙ = ௣௥ݍ  × 𝑖݊ݏ ߙ = 6,12×0 = 0. 

Ɍɚɤ ɤɚɤ ɤɪɨɜɟɥɶɧɵɣ ɧɚɫɬɢɥ ɤɪɟɩɢɬɫɹ ɤ ɩɪɨɝɨɧɚɦ ɠɟɫɬɤɨ ɢ ɨɛɪɚɡɭɟɬ 
ɫɩɥɨɲɧɨɟ ɩɨɥɨɬɧɢɳɟ, ɬɨ ɫɤɚɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɝɪɭɡɤɢ ɛɭɞɟɬ 
ɜɨɫɩɪɢɧɢɦɚɬɶɫɹ ɫɚɦɢɦ ɩɨɥɨɬɧɢɳɟɦ ɤɪɨɜɥɢ ɢ ɩɪɨɝɨɧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ 
ɧɚ ɧɚɝɪɭɡɤɭ ݍ௫. ܯ௫ = ௠௔௫ܯ = ௫݈ଶݍ 

8 = 6,12 × 62

8 = 27,54 ˍʜ × ˏ;                                    (2.27) ܳ௫ = ௫݈ݍ 
2 = 6,12 × 6

2 = 18,36 ˍʜ.                                                                 (2.28) 
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Ɋɢɫɭɧɨɤ 2.8 – ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɨɝɨɧɚ ɢ ɷɩɸɪɚ ɦɨɦɟɧɬɨɜ 

 Кɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫчɟɬ ɩɪɨɝɨɧɚ 

ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɩɪɨɝɨɧɚ ɢɡ ɲɜɟɥɥɟɪɚ №20. 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɜɵɩɢɫɵɜɚɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ №20: ܫ௫ = 

1530 ɫɦ4; ܵ௫ = 88 ɫɦ3; ௫ܹ =153 ɫɦ3; ܫ௬ = 134 ɫɦ4; ݐ௪ = 5,2 ɦɦ. 
Ɍɪɟɛɭɟɦɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɩɪɨɝɨɧɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ   𝜎 = = ௫ܹ௫ܯ
 27,54×102

153×10-1 = 181,18
ɇ

ɦɦ2  < ܴ௬ × ௖ߛ  = 245
ɇ

ɦɦ2 ;                     (2.29) 𝜏 = ܳ௫ × ܵ௫ ܫ௫ × ௪ݐ = 
18,36×102×88

1530×5,2  = 20,31 
ɇ

ɦɦ2 < ܴ௦ = 142,1
ɇ

ɦɦ2 ,            (2.30) 

ɝɞɟ  ܴ௦ = 0,58 × 245 = 142,1 ɇ/ɦɦ2. 
 ɉɪɨɜɟɪɤɚ ɨɛщɟɣ ɭɫɬɨɣчɢɜɨɫɬɢ ɩɪɨɝɨɧɚ 

 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɨɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɝɨɧɚ ɩɨɤɪɵɬɢɹ ɨɛɟɫɩɟɱɟɧɚ 
ɫɬɚɥɶɧɵɦ ɧɚɫɬɢɥɨɦ, ɩɟɪɟɞɚɸɳɢɦ ɧɚɝɪɭɡɤɭ ɧɚ ɩɪɨɝɨɧ, ɨɩɢɪɚɸɳɢɦɫɹ ɧɚ ɟɝɨ 
ɫɠɚɬɵɣ ɩɨɹɫ ɢ ɩɪɢɜɚɪɟɧɧɵɦ ɤ ɧɟɦɭ ɧɟɩɪɟɪɵɜɧɵɦ ɫɜɚɪɧɵɦ ɲɜɨɦ. 

 ɉɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ ɭɫɬɨɣчɢɜɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɩɪɨɝɨɧɚ 

 Ɇɟɫɬɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɪɨɤɚɬɧɵɯ ɲɜɟɥɥɟɪɨɜ ɧɟ ɩɪɨɜɟɪɹɟɬɫɹ, 
ɬ.ɤ. ɨɧɚ ɨɛɟɫɩɟɱɟɧɚ ɫɨɨɬɧɨɲɟɧɢɟɦ ɢɯ ɪɚɡɦɟɪɨɜ, ɧɚɡɧɚɱɟɧɧɵɦ ɫ ɭɱɟɬɨɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɛɨɬɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɹɠɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ. 

 ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ ɩɪɨɝɨɧɚ 

 ɉɪɨɝɢɛ ɩɪɨɝɨɧɚ ɩɪɨɜɟɪɹɟɦ ɬɨɥɶɤɨ ɜ ɩɥɨɫɤɨɫɬɢ ɧɨɪɦɚɥɶɧɨɣ ɤ ɫɤɚɬɭ, ɢ 
ɨɧ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ: 

݂ = 5
384 × ௫ݍ × ݈௣௥ସܫܧ௫ =

5
384 × 6,12×10ଶ×6ସ

2,06×1530 = 3,28 ɫɦ > ௨݂ = ݈௣௥
200 = 3 ɫɦ. 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɠɟɫɬɤɨɫɬɶ ɩɪɨɝɨɧɚ ɧɟ ɨɛɟɫɩɟɱɟɧɚ. ɇɟɨɛɯɨɞɢɦɨ 
ɭɜɟɥɢɱɢɬɶ ɫɟɱɟɧɢɟ ɩɪɨɝɨɧɚ. 

 Кɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫчɟɬ ɩɪɨɝɨɧɚ 

ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɩɪɨɝɨɧɚ ɢɡ ɲɜɟɥɥɟɪɚ №22. 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɜɵɩɢɫɵɜɚɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ №22: ܫ௫ = 

2120 ɫɦ4; ܵ௫ = 111 ɫɦ3; ௫ܹ =193 ɫɦ3; ݐ௪ = 5,4 ɦɦ. 
Ɍɪɟɛɭɟɦɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɩɪɨɝɨɧɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɚɦ (2.29) ɢ (2.30)  𝜎 = = ௫ܹ௫ܯ
 27,54×102

193×10-1 = 142,7
ɇ

ɦɦ2  < ܴ௬ × ௖ߛ  = 245
ɇ

ɦɦ2 ;              𝜏 = ܳ௫ × ܵ௫ ܫ௫ × ௪ݐ = 
18,36×102×111

2120×5,4  = 17,8 
ɇ

ɦɦ2 < ܴ௦ = 142,1
ɇ

ɦɦ2 .       

 ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ ɩɪɨɝɨɧɚ 

 ɉɪɨɝɢɛ ɩɪɨɝɨɧɚ ɩɪɨɜɟɪɹɟɦ ɬɨɥɶɤɨ ɜ ɩɥɨɫɤɨɫɬɢ ɧɨɪɦɚɥɶɧɨɣ ɤ ɫɤɚɬɭ, ɢ 
ɨɧ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ: 

݂ = 5
384 × ௫ݍ × ݈௣௥ସܫܧ௫ =

5
384 × 6,12×10ଶ×6ସ

2,06×2120 = 2,36 ɫɦ < ௨݂ = ݈௣௥
200 = 3 ɫɦ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɠɟɫɬɤɨɫɬɶ ɩɪɨɝɨɧɚ ɨɛɟɫɩɟɱɟɧɚ. 
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3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 

3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ  

 ɉɥɨɳɚɞɤɚ ɢɡɵɫɤɚɧɢɣ ɪɚɫɩɨɥɨɠɟɧɚ ɜ 10,7 ɤɦ ɨɬ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤɚ ɜ 
ɫɬɨɪɨɧɭ ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɞɨɪɨɝɢ 04Ʉ-007.  

ȼ ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɫɬɪɨɟɧɢɢ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ 5 ɨɫɧɨɜɧɵɯ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ: 

– ɩɥɨɞɨɪɨɞɧɵɣ ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ; 
– ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ; 
– ɫɭɩɟɫɶ ɬɜɟɪɞɚɹ; 
– ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ; 
– ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ. 

 ɇɚɝɪɭɡɤɢ ɨɬ ɡɞɚɧɢɹ 

 Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɡɞɚɧɢɟ ɫ ɭɱɟɬɨɦ ɢɯ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ. ɇɚ ɤɪɚɣɧɢɟ ɤɨɥɨɧɧɵ ɞɟɣɫɬɜɭɸɬ ɧɚɢɛɨɥɶɲɢɟ 
ɪɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɵɟ: Ɇ = 0;  N = -358,4 ɤɇ;  Q = 
5,3 ɤɇ; Nɫɬ = 0,19 ɤɇ.  
 Ɋɚɫɱɟɬ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɞɥɹ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɢ 
ɫɜɚɣɧɨɝɨ.  

 
Ɋɢɫɭɧɨɤ 3.1 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ 

 
Ɋɢɫɭɧɨɤ 3.2 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ 
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Ɋɢɫɭɧɨɤ 3.3 – ɗɩɸɪɚ ɩɨɩɟɪɟɱɧɵɯ ɫɢɥ 

3.2 Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɨɰɟɧɤɚ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ 

Ⱥɧɚɥɢɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ 
ɤɨɥɨɧɤɢ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɞɨɫɬɚɸɳɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɝɪɭɧɬɚ. 

 
Ɋɢɫɭɧɨɤ 3.4 – ɂɧɠɟɧɟɪɧɨ–ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
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Ɍɚɛɥɢɰɚ 3.1 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ 
ɉɨɥɧɨɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɝɪɭɧɬɚ 

Ɇɨɳɧɨɫɬɶ 
ɫɥɨɹ 

ɉɥɨɬɧɨɫɬɶ ɬ/ɦ3 γ(γsb), 
ɤɇ/ɦ3 

ȼɥɚɠɧɨɫɬɶ, ɞ.ɟ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɞ.ɟ. 

Ɇɟɯɚɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ R0, 

ɤɉɚ 
 s d W WP WL e Sr, YL, E, Ɇɉɚ C, ɤɉɚ , ɝɪɚɞ 

ɉɥɨɞɨɪɨɞɧɵɣ 
ɪɚɫɬɢɬɟɥɶɧɵɣ 

ɫɥɨɣ 
0,5 1,5 - - - - - - - - - - - - - 

ɋɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 

2,0 1,85 2,70 1,46 18,5 0,27 0,2 0,35 0,85 0,86 0,47 11,0 18,0 19,0 185,1 

ɋɭɩɟɫɶ ɬɜɟɪɞɚɹ 3,5 2,0 2,70 1,75 20,0 0,14 0,33 0,37 0,54 1,65 < 0 24,8 17,4 29,1 290 
ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
4,0 1,85 2,70 1,46 18,5 0,27 0,2 0,35 0,85 0,86 0,47 11,0 18,0 19,0 185,1 

ɉɟɫɨɤ 
ɩɵɥɟɜɚɬɵɣ, 

ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ, 

ɦɚɥɨɜɥɚɠɧɵɣ 

2,0 1,68 2,66 1,55 16,8 0,08 - - 0,72 0,3 - 13,1 2,6 27,2 250 
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3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ  

3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɧɚɢɛɨɥɶɲɚɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɭɫɥɨɜɢɣ: 

1. ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ; 
2. ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ; 
3. ɡɚɝɥɭɛɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜ ɫɥɨɣ ɝɪɭɧɬɚ ɫ ɥɭɱɲɢɦɢ 

ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɛɨɥɟɟ ɩɪɨɱɧɵɣ ɢ ɦɟɧɟɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ). 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɟɥɤɢ ɞɥɹ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɵ ɧɚɢɦɟɧɶɲɟɣ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɮɭɧɞɚɦɟɧɬɚ, ɧɚɥɢɱɢɹ 
ɩɨɞɜɚɥɚ, ɩɪɨɤɥɚɞɨɤ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ, ɚ ɬɚɤɠɟ ɧɚɝɪɭɡɤɢ. 

ȼ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɨɪɦɚɥɶɧɵɯ ɫɢɥ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɩɨɞɨɲɜɭ ɮɭɧɞɚɦɟɧɬɚ.  

1. Кɨɧɫɬɪɭɤɬɢɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɡɞɚɧɢɹ:    ݀௠𝑖௡ = ‒ (1,0 + 0,05 + 0,20) = ‒1,25 ɦ,  

 ɬ.ɟ.  ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɢɠɟ ɨɬɦɟɬɤɢ ɩɥɚɧɢɪɨɜɤɢ ɧɟ ɦɟɧɟɟ 1,25 ɦ. 

2. Ɋɚɫчɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ݀௙ = ݇௡ × ݀௙௡,                                                                                                       (3.1) 

ɝɞɟ  ݇௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɨɨɪɭɠɟɧɢɹ, 
ɫɨɫɬɚɜɥɹɸɳɢɣ ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɫ 
ɩɨɥɚɦɢ ɩɨ ɝɪɭɧɬɭ 0,7 [25]; 
 ݀௙௡  – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ [25, ɬɚɛɥɢɰɚ 1] ɞɥɹ 
ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤɚ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɫɭɩɟɫɟɣ ɪɚɜɧɨɣ ݀௙௡ = 2,3 ɦ.  

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.1), ɩɨɥɭɱɚɟɦ: ݀௙ = 2,3 × 0,7 = 1,61 ˏ. 
3. ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ ɩɭчɢɧɢɫɬɨɫɬɢ ɝɪɭɧɬɚ [25, ɬɚɛɥɢɰɚ 2]: ݀௪ < ݀௙ + 2; 
3 < 1,61 + 2=2,61. 
Ƚɪɭɧɬ ɩɭɱɢɧɢɫɬɵɣ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ ɮɭɧɞɚɦɟɧɬ ɧɢɠɟ ɭɪɨɜɧɹ 

ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ, ɱɬɨɛɵ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɞɨ ɩɨɞɨɲɜɵ ɝɪɭɧɬɚ, ɜ ɤɨɬɨɪɨɦ ɨɧ ɡɚɥɟɝɚɟɬ ɛɵɥɨ ɛɨɥɟɟ 
0,5 ɦ. 
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ɉɪɢɧɢɦɚɸ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ d = 1,95 ɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɭɫɥɨɜɢɹɦ, ɩɪɢ ɷɬɨɦ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ h = 1,8 ɦ (ɤɪɚɬɧɚ 300 ɦɦ), ɚ ɜɟɪɯɧɢɣ 
ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ – 0, 150 ɦ. 

3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
ɉɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ А଴ = ∑ ܴܰ଴ − ߛ̝ ˓ × ݀ ,                                                                                             (3.2) 

ɝɞɟ ܰ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ: ∑ ܰ =  ܰ௠௔௫

1,15 +  ˔ܰ˕
1,1 =  

358,4
1,15  + 0,19

1,1  = 311,82 ɤɇ; ܴ଴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɤɉɚ;  ̝ߛ ˓ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚ, ɪɚɜɧɨɟ 20 ɤɇ/ɦ3. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.2), ɩɨɥɭɱɚɟɦ: А଴ = 311,82
185,1-20 ×1,95  = 2,13 ɦ2. 

Ɋɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬ, ɫɱɢɬɚɹ, ɱɬɨ ɮɭɧɞɚɦɟɧɬ ɢɦɟɟɬ 
ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɵ. ɗɬɚ ɮɨɪɦɚ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɤɜɚɞɪɚɬɧɨɣ, ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɦɨɦɟɧɬɨɜ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɢɥ, ɩɪɢ 
ɷɬɨɦ ɮɭɧɞɚɦɟɧɬ ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɨɣ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ 
ɧɚɢɛɨɥɶɲɟɝɨ ɦɨɦɟɧɬɚ.  

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ η=l/b ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɝɪɚɧɢɱɢɜɚɬɶ ɡɧɚɱɟɧɢɟɦ η ≤ 1,2-1,5, ɩɪɢɧɢɦɚɸ η = 1,4. 

Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɟɝɨ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ: 

ܾ =  √А଴𝜂 = √2,13
1,4 = 1,23 ɦ; ݈ = η × b = 1,4 ×1,23 =1,72 ɦ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɸɬ ɞɨ ɡɧɚɱɟɧɢɣ ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300 ɦɦ: b 
= 1500 ɦɦ, l = 1800 ɦɦ. 

3.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 

 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚɯɨɞɹɬ ɞɥɹ ɛɟɫɩɨɞɜɚɥɶɧɵɯ ɡɞɚɧɢɣ ɩɪɢ 
b < 10 ɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ ܴ = ௖ଵߛ × ௖ଶ݇ߛ × 𝛾ܯ) × ݇௭ × ܾ × ௟௟ߛ + ௚ܯ × ݀ × ′௟௟ߛ + ௖ܯ ×  ௟௟),          (3.3)ܥ
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ɝɞɟ  ߛ௖ଵ  = 1,2 ɢ ߛ௖ଶ  = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ;  
 ݇ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɞɟɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɢ φ; ܯ𝛾 ௚ܯ ,0,47 =                ;௖= 5,48 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɜɢɫɹɳɢɟ ɨɬ ; ݇௭ = 1,0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɲɢɪɢɧɟ ɮɭɧɞɚɦɟɧɬɚ b  10 ɦܯ ,2,89 = 
 ௟௟ = 19,45 – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵߛ 
ɮɭɧɞɚɦɟɧɬɚ (ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ – ɩɪɢ ɫɥɨɢɫɬɨɦ ɧɚɩɥɚɫɬɨɜɚɧɢɢ ɞɨ ɝɥɭɛɢɧɵ 
z=b);  ߛ௟௟′  =17,6 – ɬɨ ɠɟ ɞɥɹ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;  ܥ௟௟ = 18 – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ, ɤɉɚ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.3), ɩɨɥɭɱɚɟɦ: ܴ = 1,2×1,1
1 ×ሺ0,47×1×1,5×19,45 + 2,89×1,95×17,6+5,48×18ሻ= = 279,23 ɤɉɚ. 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɪɚɜɧɢɜɚɸ ɫ 
ɬɚɛɥɢɱɧɵɦ ɡɧɚɱɟɧɢɟɦ ܴ଴:   ∆ =  ܴ − ܴ଴ܴ × 100%.                                                                                       (3.4)     ∆ =  279,23 - 185,1

279,23 × 100% = 34 > 15%.     
Ɍɚɤ ɤɚɤ ɪɚɫɯɨɠɞɟɧɢɟ ɛɨɥɶɲɟ 15%, ɬɨ ɧɚɯɨɠɭ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɳɚɞɢ 

ɩɨɞɨɲɜɵ Ⱥ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɟɟ ɮɨɪɦɭɥɭ (3.2) ɜɦɟɫɬɨ ܴ଴ ɡɧɚɱɟɧɢɟ ܴ. ܣ = 311,82
279,23-20 ×1,95  = 1,3 ɦ2. 

Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɟɝɨ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ: 

ܾ =  √А଴𝜂 = √1,3
1,4 = 0,96 ɦ; ݈ = η × b = 1,4 × 0,96 = 1,34 ɦ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɸɬ ɞɨ ɡɧɚɱɟɧɢɣ ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300 ɦɦ: b 
= 1200 ɦɦ, l = 1500 ɦɦ. ܴ = 1,2×1,1

1 ×ሺ0,47×1×1,2×19,3 + 2,89×1,95×17,6+5,48×18ሻ= = 275,5 ɤɉɚ. 
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɪɚɜɧɢɜɚɸ ɫ ɡɧɚɱɟɧɢɟɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.4) ∆ =  279,23 - 275,5

279,23 × 100% = 1,3 < 15%. 
ɉɪɢɧɹɬɵɟ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ (b = 1200 ɦɦ, l = 1500 ɦɦ, 

Ⱥ=1,8 ɦ2) ɨɫɬɚɜɥɹɟɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ.  

3.3.4 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 

ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɨɛɪɟɡɭ ɮɭɧɞɚɦɟɧɬɚ, ɩɪɢɜɨɞɢɦ ɤ ɩɨɞɨɲɜɟ 
ɮɭɧɞɚɦɟɧɬɚ.  

ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ܰ = ܰ௠௔௫

1,15 + ˔ܰ˕
1,1 + ˗ܰ = 358,4

1,15 + 0,19
1,1 + 70,2 = 382,02 ɤɇ.                   (3.5) ܯ = ˍܯ + ܳ × ሺ݀-0,15ሻ- ˔ܰ˕ × ܽ=
5,3
1,15

ሺ1,95-0,15ሻ-
0,19×0,58

1,1 = 8,2.    (3.6) ܳ = 5,3
1,15 = 4,6.                                                                                                     (3.7) 

ɇɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

˗ܰ = ܾ × ݈ × ݀ × ߛ̝ ˓,                                                                                           (3.8)  

ɝɞɟ γ˔˓ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚ, ɪɚɜɧɨɟ 20 ɤɇ/ɦ3; ݈, ܾ – ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; ݀ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.8), ɩɨɥɭɱɚɟɦ: 

˗ܰ = 1,2×1,5×1,95×20 = 70,2 ɤɇ. 

3.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɣ ɩɨ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 

Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟɝɥɭɛɨɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɹɜɥɹɸɬɫɹ ɭɫɥɨɜɢɹ: ݌˔˓ = ܣܰ ൑ ௠௔௫݌ (3.9)                                                                                                          ;ܴ = ܣܰ + ܯܹ ൑ 1,2 × ܴ; ௠𝑖௡݌ (3.10)                                                                               = ܣܰ − ܯܹ ൒ 0.                                                                                           (3.11) 

ɝɞɟ  ܹ ‒ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɨɲɜɵ ɝɪɭɧɬɚ, ɦ3 
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   ܹ = ܾ × ݈2

6 = 1,2 × 1.52

6 = 0,45 ɦ3;                                                              (3.12) ܴ = 275,5 ɤɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.9), (3,10), (3,11) 
ɩɨɥɭɱɚɟɦ: ݌˔˓ = 382,02

1.8 = 212,23 ൑ ௠௔௫݌ ;275,5 = 382,02
1,8 + 8,2

0,45 = 230,46 ൑ ௠𝑖௡݌ ;330,6 = ܣܰ − ܯܹ = 382,02
1,8 − 8,2

0.45 = 194,01 ൒ 0. 

ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 

3.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɨɫɚɞɤɢ ɨɫɧɨɜɚɧɢɹ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ 
ɫɭɦɦɢɪɨɜɚɧɢɹ 

Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɭɫɥɨɜɢɹ: ܵ < ܵ௨,                                                                                                                   (3.13) 

ɝɞɟ  ܵ – ɨɠɢɞɚɟɦɚɹ ɞɟɮɨɪɦɚɰɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɪɚɫɱɟɬɨɦ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧɬɚ;  
 ܵ௨ – ɩɪɟɞɟɥɶɧɚɹ ɫɨɜɦɟɫɬɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɧɚɡɧɚɱɚɟɦɚɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ. 

Ɋɚɫɱɟɬ ɨɫɚɞɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɩɪɢ 
ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɨɫɧɨɜɚɧɢɹ ɜ ɜɢɞɟ ɥɢɧɟɣɧɨ-ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ 
ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɚ.  

ɉɨɪɹɞɨɤ ɪɚɫчɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸщɢɣ: 
1) Ʉɨɧɬɭɪ ɮɭɧɞɚɦɟɧɬɚ ɧɚɧɨɫɹɬ ɧɚ ɛɥɚɧɤ, ɫɥɟɜɚ ɞɚɸɬ ɢɧɠɟɧɟɪɧɨ- 

ɝɟɨɥɨɝɢɱɟɫɤɭɸ ɤɨɥɨɧɤɭ ɫ ɭɤɚɡɚɧɢɟɦ ɨɬɦɟɬɨɤ ɤɪɨɜɥɢ ɫɥɨɟɜ ɧɚ ɨɬɦɟɬɤɟ 0,000, 
ɫɨɜɦɟɳɚɟɦɨɣ ɫ ɩɥɚɧɢɪɨɜɨɱɧɨɣ. 

2) Ɉɫɧɨɜɚɧɢɟ ɪɚɡɞɟɥɹɸɬ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɥɨɢ ɬɨɥɳɢɧɨɣ ɧɟ ɛɨɥɟɟ 
0,4 × ܾ = 0,4 × 1,2 = 0,48 ɦ; ɩɪɢ ɫɥɨɢɫɬɵɯ ɧɚɩɥɚɫɬɨɜɚɧɢɹɯ ɝɪɚɧɢɰɵ ɫɥɨɟɜ 
ɫɨɜɦɟɳɚɸɬɫɹ ɫ ɤɪɨɜɥɟɣ ɩɥɚɫɬɨɜ ɢ ɝɨɪɢɡɨɧɬɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. Ɍɨɥɳɢɧɵ ɜɫɟɯ 
ɫɥɨɟɜ ɦɨɝɭɬ ɛɵɬɶ ɧɟɨɞɢɧɚɤɨɜɵ. 

ɇɭɦɟɪɭɟɦ ɝɪɚɧɢɰɵ ɫɥɨɟɜ, ɧɚɱɢɧɚɹ ɫ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
3) Ɉɩɪɟɞɟɥɹɸɬ ɩɪɢɪɨɞɧɨɟ ɛɵɬɨɜɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɟɜ. ɋɧɚɱɚɥɚ  

ɨɩɪɟɞɟɥɹɸɬ ɞɚɜɥɟɧɢɟ σ௭௚଴ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ: σ௭௚଴ = ′௟௟ߛ × ݀ = 17,6 × 1,95 = 34,32 ˍП˃,                                                 (3.14) 
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ɝɞɟ  ߛ௟௟′  = 17,6 – ɬɨ ɠɟ ɞɥɹ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;  ݀ = 1,95 ɦ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ. 

Ɂɚɬɟɦ ɩɪɢɛɚɜɥɹɸɬ ɞɚɜɥɟɧɢɟ ɨɬ ɤɚɠɞɨɝɨ ɧɢɠɟɥɟɠɚɳɟɝɨ ɫɥɨɹ. 
4) Ɉɩɪɟɞɟɥɹɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: ݌଴ = σ௭௚଴ - ˓˔݌ = 212,23 - 34,32 = 177,91 ɤɉɚ, 

ɝɞɟ  ݌˔˓ – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɨɬ ɮɭɧɞɚɦɟɧɬɚ. 

5) Ɉɩɪɟɞɟɥɹɸɬ ɧɚɩɪɹɠɟɧɢɹ σ௭௣ ɧɚ ɝɪɚɧɢɰɚɯ ɫɥɨɟɜ: σ௭௣,𝑖 =  𝑖,                                                                                                     (3.15)ߙ×଴݌

ɝɞɟ  ߙ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɟɢɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [25, ɬɚɛɥɢɰɚ 5] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɣ l/b. 

 6) Ɉɩɪɟɞɟɥɹɸɬ ɭɫɥɨɜɧɭɸ ɝɪɚɧɢɰɭ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ, ɞɨ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɷɬɨɦ ɨɫɚɞɤɢ. Ɉɧɚ 
ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɬɚɦ, ɝɞɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɭɫɥɨɜɢɟ: σ௭௣,𝑖 ൑ σ௭௤,𝑖×0,2. 

7) Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ ɜ ɩɪɟɞɟɥɚɯ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɪɟɞɧɟɟ 
ɧɚɩɪɹɠɟɧɢɟ (σ௭௣,𝑖  + σ௭௣,𝑖+ଵ)/2. 

8) Ɉɩɪɟɞɟɥɹɸɬ ɨɫɚɞɤɭ ɤɚɠɞɨɝɨ ɫɥɨɹ ɩɨ ɮɨɪɦɭɥɟ 

𝑖ܵ = σ௭௣,˔˓,𝑖 × ℎ𝑖ܧ𝑖 ×β,                                                                                          (3.16) 

ɝɞɟ  ܧ𝑖 - ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ i - ɝo ɫɥɨɹ, ɤɉɚ;  β - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,8. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2.



52 

 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ 

 

 Ɏɚɤɬɢɱɟɫɤɚɹ ɨɫɚɞɤɚ 1,12 ɫɦ ɦɟɧɶɲɟ ɩɪɟɞɟɥɶɧɨɣ, ɪɚɜɧɨɣ 10 ɫɦ.
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3.3.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

 ɋɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɫɨɫɬɨɢɬ ɢɡ ɩɥɢɬɵ ɢ ɩɨɞɤɨɥɨɧɧɢɤɚ. 
Ʉɥɚɫɫ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɦɨɧɨɥɢɬɧɨɝɨ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɸ 

ȼ15, ɫ ɦɚɪɤɨɣ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ F50. 
ɉɚɪɚɦɟɬɪɵ ɮɭɧɞɚɦɟɧɬɚ: b = 1,2 ɦ, l = 1,5 ɦ, A = 1,8 ɦ2. 
Ɋɚɡɦɟɪ ɫɬɚɤɚɧɚ ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ: ܾ௖௙ = 

0,6 ɦ, ݈௖௙ = 0,6 
ȼɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ: ݀ = 1,95 - 0,15 = 1,8 ɦ. 
ɇɚɡɧɚɱɢɦ ɤɨɥɢɱɟɫɬɜɨ ɢ ɪɚɡɦɟɪɵ ɫɬɭɩɟɧɟɣ: 
 – ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɫɭɦɦɚɪɧɵɣ ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ: ݈ − ݈௘௙

2 =
1,5 - 0,6

2 = 0,45 ɦ. 
ɉɪɢɦɟɦ 1 ɫɬɭɩɟɧɶ ɫ h = 300 ɦɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɥɟɬ ɫɬɭɩɟɧɢ 450 ɦɦ. 
– ɜ ɧɚɩɪɚɜɥɟɧɢɢ b ɫɭɦɦɚɪɧɵɣ ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ: ܾ − ܾ௘௙

2 = 1,2-0,6
2 = Ͳ,6 ɦ. 

ɉɪɢɦɟɦ 1 ɫɬɭɩɟɧɢ ɫ h = 300, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɥɟɬ ɫɬɭɩɟɧɢ 300 ɦɦ. 

ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɨɦ 

ȼɵɫɨɤɢɣ ɮɭɧɞɚɦɟɧɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 
ɩɨɞɤɨɥɨɧɧɢɤɨɦ; ɷɬɢɦ ɪɚɫɱɟɬɨɦ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɢɧɹɬɚɹ ɜɵɫɨɬɚ ɫɬɭɩɟɧɟɣ 
ɮɭɧɞɚɦɟɧɬɚ. 

ɉɪɨɜɟɪɤɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ 
ɭɫɥɨɜɢɹ: ܨ ൑ ܾ௠ × ℎ௢௣ × ܴ௕௧,                                                                                         (3.17) 

ɝɞɟ ܨ ‒ ɫɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ 
ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܨ = ௠௔௫݌ ×  ଴,                                                                                                   (3.18)ܣ

ɝɞɟ ܣ଴ = 0,5 ×  ܾ(݈ − ݈௖௙ − 2× ℎ଴,௣) − 0,25(ܾ − ܾ௖௙ − 2 × ℎ଴,௣)ଶ;            (3.19) 

 ℎ௢௣ = ℎ − ℎ௖௙ = 1,8 − 1,5 = 0,3 ˏ ‒ ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 
ɮɭɧɞɚɦɟɧɬɚ;                                                                                                                    (3.20) 
 ܴ௕௧ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ ɫɬɚɤɚɧɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ܴ௕௧ = 850 ɤɉɚ; ܾ௠ = ܾ௖௙ + ℎ௢௣ = 0,6 + 0,25 = 0,85 ɦ.                                                       (3.21) 
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ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.19), ɩɨɥɭɱɚɟɦ: ܣ଴ = 0,5 × 1,2ሺ1,5 - 0,6 - 2×0,25ሻ - 0,25ሺ1,2 - 0,6-2×0,25ሻ2 = 0,24 ɦ2. 
ɇɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.18) ɫɢɥɭ ɩɪɨɞɚɜɥɢɜɚɧɢɹ  ܨ = 171,27 × 0,24 = 41,1 ɤɇ. 

 ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.17) 

41,1 ≤ 0,85 × 0,3 × 850 = 216,75.  
 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 Ɋɚɫɱɟɬ ɚɪɦɚɬɭɪɵ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɪɦɚɬɭɪɭ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɚɪɦɚɬɭɪɵ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.5. 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɚɪɦɚɬɭɪɵ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 

ɋɟɱɟɧɢɟ 
ȼɵɥɟɬ 
ɫi, ɦ 

Nci
2/               

2l(b) 

ͳ + 6݁଴݈ − − Ͷ݁଴ܿ𝑖݈ଶ  

Ɇ, 
ɤɇɦ 

αm ȟ 
h0i, 
ɦ 

As, 
ɫɦ2 

1-1 0,45 24,20 1,08 26,14 0,041 0,979 0,25 2,93 
2-2 0,9 96,82 1,06 102,63 0,010 0,995 1,75 1,61 
1՛-1՛ 0,3 13,45 1 13,45 0,017 0,991 0,25 1,49 
2՛-2՛ 0,6 53,79 1 53,79 0,003 0,998 1,75 0,84 

 

 
Ɋɢɫɭɧɨɤ 3.5 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɚɪɦɚɬɭɪɵ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 
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Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ-1 ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɒɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬ.ɟ. ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l – 7 
ɫɬɟɪɠɧɟɣ ɢ 1 ɞɨɛɨɪɧɵɣ ɫɬɟɪɠɟɧɶ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ b – 6 ɫɬɟɪɠɧɟɣ. Ⱦɢɚɦɟɬɪ 
ɚɪɦɚɬɭɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ 10 ɦɦ (ɞɥɹ 8 Ø10 Ⱥ400 – 
As = 6,312 ɫɦ2, ɱɬɨ ɛɨɥɶɲɟ 1,49 ɫɦ2), ɜ ɧɚɩɪɚɜɥɟɧɢɢ b – 10 ɦɦ (ɞɥɹ 6 Ø12 Ⱥ400 
– As = 4,734 ɫɦ2, ɱɬɨ ɛɨɥɶɲɟ 2,93 ɫɦ2). Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1400 ɦɦ ɢ 1100 ɦɦ.  

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ-2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
(ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ø12 Ⱥ400 ɫ ɲɚɝɨɦ 200 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ 
Ø6 A240 ɫ ɲɚɝɨɦ 600 ɦɦ. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 1700 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ 
– 3. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ – 500 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ ɜ ɫɟɬɤɟ – 3. 

3.3.8 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɞɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɜɟɞɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɎȿɊ ɢ Ɏɋɋɐ 2001 ɝ. 

Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.4. 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

№ 
ɪɚɫɰɟɧ

ɨɤ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, 

ɱɟɥ.-ɱɚɫ. 
ȿɞ. ȼɫɟɝɨ ȿɞ. ȼɫɟɝɨ 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 
01-01- 
001-02 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɨɬɜɚɥ 
ɷɤɫɤɚɜɚɬɨɪɚɦɢ "ɞɪɚɝɥɚɣɧ" 
ɨɞɧɨɤɨɜɲɨɜɵɦɢ ɫ ɤɨɜɲɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ: 15 ɦ3, ɝɪɭɩɩɚ 
ɝɪɭɧɬɨɜ 2 

1000 ɦ3 0,038 3508,82 133,34 2,11 0,08 

ɎȿɊ 
01-01- 
034-02 

Ɂɚɫɵɩɤɚ ɬɪɚɧɲɟɣ ɢ 
ɤɨɬɥɨɜɚɧɨɜ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɝɪɭɧɬɚ ɞɨ 5 ɦ ɛɭɥɶɞɨɡɟɪɚɦɢ 
ɦɨɳɧɨɫɬɶɸ: 96 ɤȼɬ (130 
ɥ.ɫ.), ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ 2 

1000 ɦ3 0,037 632,15 23,39 - - 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 
ɎȿɊ 

06-01- 
001-01 

ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ (ȼ-3,5) 

100 ɦ3 0,0024 3897,23 9,35 180,0 0,432 

ɎȿɊ 
06-01- 
001-10 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɫ 
ɩɨɞɤɨɥɨɧɧɢɤɚɦɢ ɩɪɢ ɜɵɫɨɬɟ 
ɩɨɞɤɨɥɨɧɧɢɤɚ: ɨɬ 2 ɞɨ 4 ɦ, 
ɩɟɪɢɦɟɬɪɨɦ ɞɨ 5 ɦ 

100 ɦ3 0,011 9800,18 107,8 11,69 0,13 

Ɏɋɋɐ 
204 - 
0021 

Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ 
ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ Ⱥ400; Ⱥ240 
ɞɢɚɦɟɬɪɨɦ 10; 8 ɦɦ 

ɬ 0,251 6408,66 1608,57 - - 

ɂɬɨɝɨ 1882,45  0,642 
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3.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ  

3.4.1 ȼɵɛɨɪ ɜɵɫɨɬɵ ɪɨɫɬɜɟɪɤɚ ɢ ɞɥɢɧɵ ɫɜɚɣ 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɜɢɫɹɱɢɟ ɫɜɚɢ, ɨɩɢɪɚɸɳɢɟɫɹ ɧɚ 
ɫɠɢɦɚɟɦɵɟ ɝɪɭɧɬɵ ɢ ɩɟɪɟɞɚɸɳɢɟ ɧɚɝɪɭɡɤɭ ɨɫɬɪɢɟɦ ɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 

Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ: ݀ɪ = 0,15 + 0,9 = 1,05 ɦ. 

Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 0,3 ɦ ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ – 
0,75 ɦ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ, 
ɡɚɥɟɝɚɸɳɢɟ ɧɚ ɨɬɦɟɬɤɟ – 6,0 ɦ. Ɂɚɝɥɭɛɥɟɧɢɟ ɫɜɚɢ ɜ ɧɟɫɭɳɢɣ ɫɥɨɣ ɝɪɭɧɬɚ 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦ. ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɞɥɢɧɨɣ 6 ɦ (ɋ 60.30) ɩɨ ȽɈɋɌ 
19804-91 ɫ ɜɚɪɢɚɧɬɨɦ ɚɪɦɢɪɨɜɚɧɢɹ 4Ø10Ⱥ300, ɤɥɚɫɫɨɦ ɛɟɬɨɧɚ B15, ɪɚɫɯɨɞɨɦ 
ɛɟɬɨɧɚ 0,55 ɦ3, ɦɚɫɫɨɣ ɚɪɦɚɬɭɪɵ 25,0 ɤɝ, ɦɚɫɫɨɣ ɫɜɚɢ 1,38 ɬ. Ɉɬɦɟɬɤɚ ɧɢɠɧɟɝɨ 
ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ – 6,75 ɦ, ɚ ɡɚɝɥɭɛɥɟɧɢɟ ɜ ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɧɵɣ 0,75 ɦ. 

ɉɨɞ ɦɨɧɨɥɢɬɧɵɦ ɪɨɫɬɜɟɪɤɨɦ ɜ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɨɪɦɚɥɶɧɵɯ ɫɢɥ ɦɨɪɨɡɧɨɝɨ ɩɭɱɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɪɨɫɬɜɟɪɤɚ ɩɪɢ 
ɩɪɨɦɟɪɡɚɧɢɢ ɝɪɭɧɬɚ ɧɢɠɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ – ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ ɬɨɥɳɢɧɨɣ 
150 ɦɦ, ɨɝɪɚɠɞɚɹ ɟɝɨ ɚɫɛɟɫɬɨɰɟɦɟɧɬɧɵɦɢ ɥɢɫɬɚɦɢ. 

3.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ  

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ: 
ɪɚɫɱɟɬɧɵɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɚɛɥɢɰ [28], ɫɬɚɬɢɱɟɫɤɢɦ ɢ ɞɢɧɚɦɢɱɟɫɤɢɦɢ 
ɢɫɩɵɬɚɧɢɹɦɢ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɚɬɢɱɟɫɤɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ. ȼ ɜɵɩɭɫɤɧɨɣ 
ɪɚɛɨɬɟ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɦ ɬɨɥɶɤɨ ɪɚɫɱɟɬɨɦ.  

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɡɚɛɢɜɧɨɣ ɫɜɚɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.5.  

Ɍɚɛɥɢɰɚ 3.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 
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ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܨௗ = ௖ߛ ቀߛ௖ோ × ܴ × ܣ + ݑ × ௖௙ߛ ∑ 𝑖݂ × ℎ𝑖ቁ ,                                             (3.22) 

ɝɞɟ  γc = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ;  
 ௖௙ = 1 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞߛ = ௖ோߛ 
ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɢ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɩɨɫɨɛ ɩɨɝɪɭɠɟɧɢɹ 
ɢ ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɫɜɚɣ ɦɚɪɨɤ; 0,09 = 0,3 × 0,3 = ܣ ɦ2 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 1,2 = 0,3 × 4 = ݑ ɦ  – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 𝑖݂ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 
ɩɪɟɞɟɥɚɯ i - ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ; ℎ𝑖 – ɬɨɥɳɢɧɚ i - ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ; ܴ = 1380 ɤɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ 
ɫɜɚɢ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.22), ɩɨɥɭɱɚɟɦ: ܨௗ = 1×ሺ1 × 1380 × 0,09 + 1,2 × 1 × 227,7ሻ = 397,44 ˍʜ. ܨௗ̱ߛ = 397,44
1,4 = 283,89 ɤɇ. 

Ɍɚɤ ɤɚɤ ɞɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ 𝐹೏𝛾ˍ = 283,89 ˍʜ 

ɧɟ ɩɪɟɜɵɫɢɥɨ ɩɪɢɧɢɦɚɟɦɨɟ ɜ ɩɪɚɤɬɢɤɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ 
ɫɨɫɬɚɜɧɵɯ ɫɜɚɣ 

𝐹೏𝛾ˍ = 500 ˍʜ, ɬɨ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɩɪɢɧɢɦɚɟɦ 283,89 

ɤɇ. 

3.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ 
ɪɨɫɬɜɟɪɤɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ݊ ɨɩɪɟɞɟɥɹɟɦ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, ɩɪɢɪɚɜɧɢɜɚɹ 
ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ ɨɬ ɡɞɚɧɢɹ ɤ ɩɪɢɧɹɬɨɣ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɟ ɧɚ 
ɫɜɚɸ: 

݊ = ܰ௠௔௫ + ௗܨ˕ܰ˔ ⁄௞ߛ + 0,9 × ݀௣ × ߛ̝ ˓ − 1,1×10 × ݉˔˅ ,                                            (3.23) 

ɝɞɟ  ݀௣ = 0,9 ɦ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ; ݉˔˅ = 1,28 ɬ – ɦɚɫɫɚ ɫɜɚɢ; ̝ߛ ˓ = 20 ɤɇ/ɦ – ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ 
ɨɛɪɟɡɚɯ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ, ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ ɜ ɮɨɪɦɭɥɭ (3.23), ɩɨɥɭɱɚɟɦ 
ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɞɥɹ ɤɪɚɣɧɟɣ ɤɨɥɨɧɧɵ 
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݊ = 358,59
283,89 - 0,9×1,05×20 - 1,1×10×1,38 =1,4. 

ɉɪɢɧɢɦɚɟɦ 3 ɫɜɚɢ ɩɨɞ ɤɚɠɞɭɸ ɤɪɚɣɧɸɸ ɤɨɥɨɧɧɭ. 
Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɹɬ, ɭɱɢɬɵɜɚɹ ɫɜɟɫ ɟɝɨ ɡɚ ɧɚɪɭɠɧɵɟ 

ɝɪɚɧɢ ɫɜɚɣ ɧɟ ɦɟɧɟɟ 150 ɦɦ, 1500ɯ1500 ɦɦ. 
ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.6 

 
Ɋɢɫɭɧɨɤ 3.6 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ ɜ ɪɨɫɬɜɟɪɤɟ 

3.4.4 Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɋɜɚɣɧɵɣ ɤɭɫɬ ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɬ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɩɨɞɨɲɜɟ 
ɪɨɫɬɜɟɪɤɚ. ɉɨɷɬɨɦɭ ɜɫɟ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬɫɹ ɤ ɰɟɧɬɪɭ ɪɨɫɬɜɟɪɤɚ (ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ ɤɨɥɨɧɧɵ) ɜ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ. 

ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ ɨɫɭ ɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ (ɪɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ): ܰ = ˑܰ˄˓ + ˔ܰ˕ + ˓ܰ,                                                                                        (3.24) 

ɝɞɟ  ˓ܰ – ɧɚɝɪɭɡɤɚ ɨɬ ɪɨɫɬɜɟɪɤɚ. ܯ = ˍܯ + ܳˍ × 1,5 − ˔ܰ˕ × ܽ.                                                                       (3.25) 

 ɇɚɝɪɭɡɤɭ ɨɬ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ  

˓ܰ = ߛ̝×1,1 ˓×ܾ˓×݈˓×݀௣ = 1,1×20×1,5×1,5×1,05 = 51,97 ˍʜ.               (3.26) 

 Ⱦɥɹ ɫɪɟɞɧɢɯ ɤɨɥɨɧɧ ɩɪɢɜɟɞɟɦ ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɤ ɩɨɞɨɲɜɟ 
ɮɭɧɞɚɦɟɧɬɚ: ܰ = ܰ௠௔௫ + ˔ܰ˕ + ˓ܰ = 358,4 + 0,19 + 51,79 = 410,38 ˍʜ. 5,3= ܯ×ሺ1,05 − 0,15ሻ − 0,19 × 0,58 = 4,66 ɤɇ×ɦ. ܳ = 5,3 = 5,3 ɤɇ. 



59 

 

3.4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɫɜɚɢ ɢ ɩɪɨɜɟɪɤɚ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɤɪɚɣɧɟɣ ɤɨɥɨɧɧɵ ɩɨ 
ɮɨɪɦɭɥɟ (7.2) [28] ܰ < ଴ߛ × ௡ߛௗܨ × ௞ߛ ,                                                                                                       (3.27) 

ɝɞɟ  ܨௗ = 397,44 ɤɇ – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 
 ଴ =1,15 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɣ ɩɪɢ ɤɭɫɬɨɜɨɦߛ 
ɪɚɫɩɨɥɨɠɟɧɢɢ ɫɜɚɣ; 
 ௡ = 1,15 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɞɚɧɢɹ ɞɥɹ IIߛ        
ɭɪɨɜɧɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; 
 .௞ = 1,4 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɝɪɭɧɬɭߛ 

 ɇɚɝɪɭɡɤɢ ɧɚ ɫɜɚɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

˔ܰ˅ = ௟݊ܰ ∓ ௫ܯ × 𝑖ሻଶݕሺ∑ݕ − 11 × ݃˔˅,                                                                       (3.28) 

ɝɞɟ  y – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɭɫɢɥɢɟ, ɦ;  
 ݊ – ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ; ݕ𝑖  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɨɫɢ ɤɚɠɞɨɣ ɫɜɚɢ, ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɢ ɨɬ ɤɪɚɣɧɟɣ ɤɨɥɨɧɧɵ ɩɨ ɮɨɪɦɭɥɟ (3.28) 

˔ܰଵ˅ = 410,38
3 − 4,66×0,6

0,92 − 11×1,28=119,26 ɤɇ. 

˔ܰଶ˅,ଷ = 410,38
3 + 4,66×0,3

0,92 − 11×1,28=124,44 ɤɇ. ܳ = 5,3
3  = 1,76 ɤɇ. 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɮɨɪɦɭɥɟ (3.27) 

124,4 ɤɇ < 1,15 × 397,44
1,15 × 1,4 = 283,89 ɤɇ.                                                       

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɛɟɫɩɟɱɟɧɚ. 

3.4.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ 

ɋɟɱɟɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɚ ɩɪɢɧɢɦɚɟɦ 600ɯ600 ɦɦ. Ɉɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ – 0,3 ɦ.  

ɐɟɧɬɪ ɬɹɠɟɫɬɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɫɨɜɦɟɳɚɸɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ 
ɤɨɥɨɧɧɵ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ – ɨɞɧɚ. ȼɵɥɟɬ ɫɬɭɩɟɧɟɣ ɩɨ ɞɥɢɧɟ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 
300 ɦɦ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 600 ɦɦ, ɜɵɫɨɬɚ ɫɬɭɩɟɧɢ 300 ɦɦ. ȼɵɥɟɬ ɫɬɭɩɟɧɟɣ ɩɨ 
ɲɢɪɢɧɟ 450 ɦɦ, ɜɵɫɨɬɚ ɫɬɭɩɟɧɢ 300 ɦɦ. Ʉɥɚɫɫ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɦɨɧɨɥɢɬɧɨɝɨ 
ɫɬɨɥɛɱɚɬɵɟ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɸ ȼ15, ɫ ɦɚɪɤɨɣ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ F50. 

Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɤɪɚɬɧɵ 300 ɦɦ ɢ ɫɨɫɬɚɜɥɹɸɬ ܾ˓ = 1500 ɦɦ, ݈˓ = 1500 
ɦɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɟɝɨ ɝɪɚɧɢ ɞɨ ɝɪɚɧɢ ɫɜɚɢ ɧɟ ɦɟɧɟɟ 150 ɦɦ. 

ɋɨɩɪɹɠɟɧɢɟ ɪɨɫɬɜɟɪɤɚ ɫɨ ɫɜɚɹɦɢ ɩɪɢɧɹɬɨ ɠɟɫɬɤɢɦ, ɩɪɢ ɷɬɨɦ ɚɪɦɚɬɭɪɚ 
ɡɚɦɨɧɨɥɢɱɢɜɚɟɬɫɹ ɜ ɪɨɫɬɜɟɪɤ. ɉɪɢ ɡɚɞɟɥɤɟ ɫɜɚɢ ɧɚ ɝɥɭɛɢɧɭ 50 ɦɦ ɚɪɦɚɬɭɪɧɵɟ 
ɫɟɬɤɢ ɩɥɢɬɵ ɭɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɝɨɥɨɜɵ ɫɜɚɣ.  

ɉɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɚɪɦɚɬɭɪɵ ɞɥɹ ɫɟɬɤɢ ɋ1 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ. ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬɩɨɪɚ ɝɪɭɧɬɚ ɮɭɧɞɚɦɟɧɬ 
ɢɡɝɢɛɚɟɬɫɹ, ɜ ɫɟɱɟɧɢɹɯ ɮɭɧɞɚɦɟɧɬɚ ɜɨɡɧɢɤɚɟɬ ɦɨɦɟɧɬ. 

Ɇɨɦɟɧɬ ɜ ɫɟɱɟɧɢɢ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܯ = ˔ܰ˅ × ˘,                                                                                                        (3.29) 

˔ܰ˅ = 124,4 ɤɇ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ; 
ɯ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ, ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɦɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɢ ɪɨɫɬɜɟɪɤɚ: ܯଵ−ଵ = 124,4 × 0,3 = 37,32 ɤɇ×ɦ.                                              ܯଵ′−ଵ′ = 124,4 × 0,15 = 18,66 ɤɇ×ɦ. 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɜɧɚ: ܣ௦ = ξ × ℎ଴,௣/ܯ × ܴ௦,                                                                                       (3.30) 

ɝɞɟ   ℎ଴,௣ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ 
ɫɟɱɟɧɢɹ ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ:  ℎ଴,௣ = 0,3-0,05=0,25 ɦ; 
 ܴ௦ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɞɥɹ ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ-400 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɞɢɚɦɟɬɪɨɦ 10-40 ɦɦ ɪɚɜɧɨɟ 365000 ɤɉɚ; ξ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɟɥɢɱɢɧɵ αm: ߙ௠ = ܾ/ܯ ×  ℎ଴,௣ ଶ × ܴ௕,                                                                                (3.31) 

ɝɞɟ  ܾ  – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ, 1,5 ɦ; ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɞɥɹ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ15 ɨɧɨ 
ɪɚɜɧɨ 8,5 Ɇɉɚ. ߙ௠ = 37,32/1,5 × 0,252 × 8500 = 0,047; ξ = 0,980. 
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ɉɥɨɳɚɞɶ ɚɪɦɚɬɭɪɵ: ܣ௦ = ͵7,32×103/0,980×25×365 = 4,17 ɫɦ2. 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɨɞɛɢɪɚɸ ɚɪɦɚɬɭɪɭ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɫɜɚɪɧɨɣ ɫɟɬɤɢ CI –

Ø10A-400 ɫ As = 6,28 ɫɦ2 ɦɚɫɫɚ 0,617 ɤɝ/ɦ. 
Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ-1 ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɒɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬ.ɟ. ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɢ b  – 7 
ɫɬɟɪɠɧɟɣ ɢ 1 ɞɨɛɨɪɧɵɣ ɫɬɟɪɠɟɧɶ. Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɢ b 
ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ 10 ɦɦ (ɞɥɹ 8 Ø10 Ⱥ400 – As = 6,28 ɫɦ2, ɱɬɨ ɛɨɥɶɲɟ 
4,17 ɫɦ2). Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1400.  

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ-2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
(ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ø10 Ⱥ400 ɫ ɲɚɝɨɦ 200 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ 
Ø8 A240 ɫ ɲɚɝɨɦ 400 ɦɦ. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 800 ɦɦ. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ – 500 ɦɦ. 

3.4.7 ȼɵɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɦɨɥɨɬɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɤɚɡɚ 

Ʉɪɢɬɟɪɢɟɦ ɤɨɧɬɪɨɥɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ 
ɹɜɥɹɸɬɫɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɢ ɨɬɤɚɡ ܵ˃, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܵ˃ = ௗܧ × 𝜂 × ௗܨܣ × ሺܨௗ + 𝜂 × ሻܣ × ݉ଵ + 0,2×ሺ݉ଶ + ݉ଷሻ݉ଵ + ݉ଶ + ݉ଷ ,                                    (3.32) 

ɝɞɟ  ݉ଵ – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ, 4,7 ɬ; ݉ଶ – ɦɚɫɫɚ ɫɜɚɢ, 1,28 ɬ; ݉ଷ – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ, 0,2 ɬ; ܣ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, 0,09 ɦ2; 𝜂 – ɤɨɷɮɮɢɰɢɟɧɬ (ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ - 1500 ɤɇ/ɦ2); ܨௗ  – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ, 397,44 ɤɇ. 

ȼɵɛɢɪɚɟɦ ɲɬɚɧɝɨɜɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋɉ-7. ܵ˃ = 28,8×1500×0,09
397,44×ሺ397,44+1500×0,09ሻ ×

4,7+0,2×ሺ1,28+0,2ሻ
4,7+1,28+0,2 = 0,0023 ɦ 

 =0,23 ɫɦ. ܵ˃ > 0,002 ɦ, ɦɨɥɨɬ ɜɵɛɪɚɧ ɩɪɚɜɢɥɶɧɨ. 

3.4.8 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɞɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɜɟɞɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɎȿɊ ɢ Ɏɋɋɐ 2001 ɝ. 

Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 - Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

№ 
ɪɚɫɰɟɧ

ɨɤ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, 

ɱɟɥ.-ɱɚɫ. 
ȿɞ. ȼɫɟɝɨ ȿɞ. ȼɫɟɝɨ 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 
01-01- 
001-02 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɨɬɜɚɥ 
ɷɤɫɤɚɜɚɬɨɪɚɦɢ "ɞɪɚɝɥɚɣɧ" 
ɨɞɧɨɤɨɜɲɨɜɵɦɢ ɫ ɤɨɜɲɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ: 15 ɦ3, ɝɪɭɩɩɚ 
ɝɪɭɧɬɨɜ 2 

1000 ɦ3 0,018 3508,82 63,16 2,11 0,04 

ɎȿɊ 
01-01- 
034-02 

Ɂɚɫɵɩɤɚ ɬɪɚɧɲɟɣ ɢ 
ɤɨɬɥɨɜɚɧɨɜ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɝɪɭɧɬɚ ɞɨ 5 ɦ ɛɭɥɶɞɨɡɟɪɚɦɢ 
ɦɨɳɧɨɫɬɶɸ: 96 ɤȼɬ (130 
ɥ.ɫ.), ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ 2 

1000 ɦ3 0,017 632,15 10,75 - - 

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 
05-01- 
002-05 

ɉɨɝɪɭɠɟɧɢɟ ɞɢɡɟɥɶ-
ɦɨɥɨɬɨɦ ɤɨɩɪɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɛɚɡɟ 
ɷɤɫɤɚɜɚɬɨɪɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ 
ɞɥɢɧɨɣ: ɞɨ 12 ɦ ɜ ɝɪɭɧɬɵ 
ɝɪɭɩɩɵ 2 

ɦ3 0,54 545,99 294,83 3,9 2,11 

ɎȿɊ 
05-01- 
010-01 

ȼɵɪɭɛɤɚ ɛɟɬɨɧɚ ɢɡ 
ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ: ɫɜɚɣ 
ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɞɨ 0,1 ɦ2 

ɲɬ. 3 73,44 220,32 1,4 4,2 

Ɏɋɋɐ 
403- 
1046 

ɋɜɚɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 
ɫɩɥɨɲɧɵɟ ɢɡ ɛɟɬɨɧɚ: ȼ15, ɫ 
ɪɚɫɯɨɞɨɦ ɚɪɦɚɬɭɪɵ 50 ɤɝ ɧɚ 
ɦ3 ɛɟɬɨɧɚ 

ɦ3 0,54 1379,92 745,16 - - 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 
06-01- 
001-05 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɨɞ ɤɨɥɨɧɧɵ 
ɨɛɴɟɦɨɦ: ɞɨ 3 ɦ3 

100 ɦ3 0,009 9800,18 88,2 11,69 0,002 

Ɏɋɋɐ 
204 - 
0021 

Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ 
ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ Ⱥ400; Ⱥ240 
ɞɢɚɦɟɬɪɨɦ 10; 8 ɦɦ 

ɬ 0,156 6408,66 999,75 - - 

ɂɬɨɝɨ 2422,17  6,35 

 
3.3.9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 

ɋɪɚɜɧɢɜɚɟɦ ɜɚɪɢɚɧɬɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ – ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɨɜɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. 

Ɍɚɛɥɢɰɚ 3.6 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 

Ʉɪɢɬɟɪɢɣ ɫɪɚɜɧɟɧɢɹ 
Ɏɭɧɞɚɦɟɧɬ ɧɟɝɥɭɛɨɤɨɝɨ 

ɡɚɥɨɠɟɧɢɹ 
ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 1882,45 2422,17 
Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ.-ɱ. 0,642 6,35 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ, ɮɭɧɞɚɦɟɧɬ 
ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢɣ ɢ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ, ɱɟɦ ɫɜɚɣɧɵɣ 
ɮɭɧɞɚɦɟɧɬ. Ɉɞɧɚɤɨ, ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɹɜɥɹɟɬɫɹ ɧɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɚ ɧɚɞɟɠɧɨɫɬɶ ɮɭɧɞɚɦɟɧɬɚ. ȼ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɮɭɧɞɚɦɟɧɬɵ ɧɟɝɥɭɛɨɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦɢ, ɨɞɧɚɤɨ ɩɪɟɞɩɨɱɬɟɧɢɟ ɦɵ ɨɬɞɚɟɦ 
ɫɜɚɣɧɵɦ, ɬɚɤ ɤɚɤ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɮɭɧɞɚɦɟɧɬɨɜ ɜɟɫɶɦɚ ɫɥɨɠɧɨ ɩɪɟɞɨɯɪɚɧɢɬɶ 
ɝɪɭɧɬɵ ɨɫɧɨɜɚɧɢɹ ɨɬ ɩɪɨɦɟɪɡɚɧɢɹ, ɚ ɩɪɨɦɨɪɚɠɢɜɚɧɢɟ ɢɡ ɩɪɢɜɟɞɟɬ ɤ 
ɞɟɮɨɪɦɚɰɢɹɦ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɢ ɨɬɬɚɢɜɚɧɢɢ. ɉɪɨɦɨɪɚɠɢɜɚɧɢɟ ɠɟ ɝɪɭɧɬɨɜ ɭ 
ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɤɚɠɟɬ ɜɥɢɹɧɢɹ ɧɚ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɶ.  

ȼɵɛɢɪɚɟɦ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɤɚɤ ɛɨɥɟɟ ɧɚɞɟɠɧɵɣ. 
ɉɨɞ ɫɬɨɣɤɢ ɮɚɯɜɟɪɤɚ ɋɎ1 ɜ ɬɨɪɰɚɯ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɮɭɧɞɚɦɟɧɬ, 
ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɞɧɨɣ ɫɜɚɢ.  

Ⱦɥɹ ɫɬɨɟɤ ɮɚɯɜɟɪɤɚ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɹɞɨɦ ɫ ɤɥɨɧɚɦɢ ɤɚɪɤɚɫɚ ɮɭɧɞɚɦɟɧɬ 
ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ.  
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4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

4.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ   

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɞɥɹ ɜɵɩɭɫɤɚ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ.  

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ:   
– ɪɚɡɝɪɭɡɤɚ ɷɥɟɦɟɧɬɨɜ ɦɨɧɬɚɠɚ;  
– ɦɨɧɬɚɠ ɫɪɟɞɧɢɯ ɤɨɥɨɧɧ ɤɚɪɤɚɫɚ; 
– ɭɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɩɨɥɭɪɚɦ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ;  
– ɦɨɧɬɚɠ ɩɨɥɭɪɚɦ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ;  
– ɦɨɧɬɚɠ ɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɩɨɞɜɟɫɧɨɝɨ ɤɪɚɧɚ;  
– ɦɨɧɬɚɠ ɜɟɪɬɢɤɚɥɶɧɵɯ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɩɨ ɩɨɤɪɵɬɢɸ ɢ ɦɟɠɞɭ 

ɤɨɥɨɧɧɚɦɢ;   
– ɦɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɪɨɤɪɵɬɢɹ;  
– ɦɨɧɬɚɠ ɤɪɨɜɥɢ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɨɛɴɟɦɨɜ:  
– ɪɚɡɝɪɭɡɤɚ ɷɥɟɦɟɧɬɨɜ ɦɨɧɬɚɠɚ - 6800 ɤɝ ɷɥɟɦɟɧɬɨɜ ɨɞɧɨɣ ɪɚɦɵ ɢ 81672 

ɤɝ ɷɥɟɦɟɧɬɨɜ ɪɚɦ ɛɥɨɤɚ Ⱥ ɢ 2528 ɤɝ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɨɞɧɨɣ ɪɚɦɵ ɢ 30336 ɤɝ ɞɥɹ 
ɷɥɟɦɟɧɬɨɜ ɛɥɨɤɚ Ȼ;  

– ɦɨɧɬɚɠ ɫɪɟɞɧɢɯ ɤɨɥɨɧɧ ɤɚɪɤɚɫɚ – 1271 ɤɝ ɦɚɫɫɚ ɨɞɧɨɣ ɤɨɥɨɧɧɵ ɢ 
27962 ɤɝ ɞɥɹ ɛɥɨɤɚ Ⱥ;  

– ɭɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɩɨɥɭɪɚɦ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 4954 ɤɝ ɞɥɹ ɨɞɧɨɣ 
ɩɨɥɭɪɚɦɵ;  

– ɦɨɧɬɚɠ ɩɨɥɭɪɚɦ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ – 4954 ɤɝ ɞɥɹ ɨɞɧɨɣ ɩɨɥɭɪɚɦɵ;  
– ɦɨɧɬɚɠ ɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɩɨɞɜɟɫɧɨɝɨ ɤɪɚɧɚ – 4526 ɤɝ ɷɥɟɦɟɧɬɨɜ 

ɤɪɚɧɨɜɵɯ ɩɭɬɟɣ;  
– ɦɨɧɬɚɠ ɜɟɪɬɢɤɚɥɶɧɵɯ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɩɨ ɩɨɤɪɵɬɢɸ ɢ ɦɟɠɞɭ 

ɤɨɥɨɧɧɚɦɢ – 15320 ɤɝ ɷɥɟɦɟɧɬɨɜ ɫɜɹɡɟɣ;   
– ɦɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ – 6363 ɤɝ ɩɪɨɝɨɧɨɜ;  
– ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ – 6640 ɦ;  
– ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɪɚɛɨɬɵ – 740 ɫɬɵɤɨɜ.  
ȼ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɩɪɢɦɟɧɹɸɬɫɹ ɷɥɟɦɟɧɬɵ ɪɚɦ ɢ ɫɚɦɢ 

ɪɚɦɵ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ ɫɟɪɢɢ 1.420.3-36.03.0-1 «Ʉɚɪɤɚɫɵ ɫɬɚɥɶɧɵɟ ɬɢɩɚ 
ɍɇɂɌȿɄ», ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɞɨɤɭɦɟɧɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ 
ɞɟɬɚɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ:  

– ȽɈɋɌ 30245-03 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ»;  

– ȽɈɋɌ 8239-89 «Ⱦɜɭɬɚɜɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɵɟ»;  
– ȽɈɋɌ 8240-97 «ɒɜɟɥɥɟɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɵɟ»;  
– ȽɈɋɌ 19903-74 «ɉɪɨɤɚɬ ɥɢɫɬɨɜɨɣ ɝɨɪɹɱɟɤɚɬɚɧɵɣ». 
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4.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ 
ɞɨɤɭɦɟɧɬɨɜ:  

– ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»;  
– ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»;  
– ɋɉ 49.13330.2012 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»;       
– ɋɉ 12-136-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 

ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ».  
– ɆȾɋ 12-29.2006. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 

ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ.  

4.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ  

ɉɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɣ ɦɟɬɨɞ ɦɨɧɬɚɠɚ.  

Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɡɞɚɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ, 
ɨɫɧɨɜɧɵɟ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɟ.  

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ:  
– ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ;   
– ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ;  
– ɪɚɡɛɢɜɤɚ ɢ ɩɪɢɧɹɬɢɟ ɨɫɟɣ ɡɞɚɧɢɹ;  
– ɜɨɡɜɟɞɟɧɢɟ ɫɬɚɤɚɧɨɜ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɤɨɥɨɧɧɵ;  
– ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ.  
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ:  
– ɫɬɪɨɩɨɜɤɚ ɢ ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ;  
– ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɵ;  
– ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ;  
– ɩɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ.  
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ:  
– ɭɛɨɪɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɭɫɬɪɨɣɫɬɜɚ ɬɟɪɪɢɬɨɪɢɢ. 

4.3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ  

ɑɬɨɛɵ ɧɚɱɚɬɶ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ, ɧɟɨɛɯɨɞɢɦ Ⱥɤɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ. 
Ʉ ɤɨɬɨɪɨɦɭ ɩɪɢɥɚɝɚɸɬɫɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫ ɧɚɧɟɫɟɧɧɵɦ 
ɩɨɥɨɠɟɧɢɟɦ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ.   

Ⱦɨ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɥɨɧɧ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɧɨɫɬɶɸ 
ɡɚɤɨɧɱɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ:  

– ɭɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɦɨɧɬɚɠ ɤɨɥɨɧɧ;  
– ɩɪɨɢɡɜɟɫɬɢ ɨɛɪɚɬɧɭɸ ɡɚɫɵɩɤɭ ɩɚɡɭɯ ɬɪɚɧɲɟɣ ɢ ɹɦ;  
– ɩɥɚɧɢɪɨɜɤɭ ɝɪɭɧɬɚ ɜ ɩɪɟɞɟɥɚɯ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ;  
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– ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɩɨɞɴɟɡɞɧɵɯ ɞɨɪɨɝ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ;  
– ɩɨɞɝɨɬɨɜɤɭ ɩɥɨɳɚɞɨɤ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɚɛɨɬɵ ɤɪɚɧɚ;  
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɱɭɸ ɡɨɧɭ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ.   
Ⱦɨ ɬɨɝɨ, ɤɚɤ ɧɚɱɚɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɬɚɤɢɯ ɤɚɤ:  
– ɨɝɪɚɠɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɢ ɨɛɭɫɬɪɨɣɫɬɜɨ ɩɥɨɳɚɞɨɤ ɞɥɹ 

ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɝɨɬɨɜɥɟɧɵ ɩɥɨɳɚɞɤɢ ɞɥɹ ɪɚɛɨɬ 
ɦɚɲɢɧ. ɍɫɬɚɧɨɜɥɟɧɵ ɛɵɬɨɜɵɟ ɢ ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ;  

– ɜɵɩɨɥɧɟɧ ɩɨɞɜɨɞ ɢ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɢɧɠɟɧɟɪɧɵɯ 
ɫɟɬɟɣ, ɬɪɟɛɭɟɦɵɯ ɧɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ – ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 
ɉɥɨɳɚɞɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɫɜɹɡɶɸ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ;  

– ɜɵɩɨɥɧɟɧ ɦɨɧɬɚɠ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ 
ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɨ 300 ȼɬ;  

– ɜɵɩɨɥɧɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ 
ɞɨɪɨɝ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ;  

– ɜɵɩɨɥɧɟɧɚ ɞɟɬɚɥɶɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɫ ɜɵɧɨɫɨɦ ɝɥɚɜɧɵɯ ɨɫɟɣ, 
ɨɫɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɛɧɨɫɤɭ ɢ ɡɚɤɪɟɩɥɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɨɬɦɟɬɤɢ ɧɚ ɜɪɟɦɟɧɧɵɯ ɪɟɩɟɪɚɯ;  

– ɞɨɫɬɚɜɥɟɧɵ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫ 
ɡɚɜɨɞɨɜ ɩɨɫɬɚɜɳɢɤɨɜ, ɚ ɬɚɤɠɟ ɩɟɪɟɜɟɡɟɧɵ ɜ ɩɪɟɞɟɥɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɨɬ ɫɤɥɚɞɨɜ ɤ ɦɟɫɬɚɦ ɢɯ ɭɫɬɚɧɨɜɤɢ;  

– ɩɨɞɝɨɬɨɜɥɟɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɲɟɞɲɢɟ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ;  

– ɧɚɧɟɫɟɧɵ ɪɢɫɤɢ ɭɫɬɚɧɨɜɨɱɧɵɯ, ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ ɧɚ ɛɨɤɨɜɵɟ ɝɪɚɧɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɧɚ ɭɪɨɜɧɟ ɧɢɡɚ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Ɋɢɫɤɢ ɧɚɧɨɫɹɬ 
ɤɚɪɚɧɞɚɲɨɦ ɢɥɢ ɦɚɪɤɟɪɨɦ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɰɚɪɚɩɢɧ ɢɥɢ ɧɚɞɪɟɡɨɜ;  

– ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧɵ ɜɫɟ ɬɪɟɛɭɟɦɵɟ 
ɦɨɧɬɚɠɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɨɫɧɚɫɬɤɚ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. Ɇɟɫɬɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɭɤɚɡɚɧɵ ɧɚ ɥɢɫɬɟ 6 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ; 

– ɞɥɹ ɨɝɪɚɠɞɟɧɢɹ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨɞɝɨɬɨɜɥɟɧɵ 
ɡɧɚɤɢ.  

Ɋɚɡɛɢɜɤɭ ɨɫɧɨɜɧɵɯ ɨɫɟɣ ɡɞɚɧɢɹ ɜɵɩɨɥɧɹɸɬ ɫ ɜɵɧɨɫɚ ɜ ɧɚɬɭɪɭ ɞɜɭɯ 
ɤɪɚɣɧɢɯ ɬɨɱɟɤ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɥɨɠɟɧɢɟ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
ɡɞɚɧɢɹ. ɇɚ ɪɚɡɛɢɜɨɱɧɨɦ ɱɟɪɬɟɠɟ ɭɤɚɡɵɜɚɸɬ ɜɫɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ, 
ɩɪɢɜɹɡɤɭ ɤɨɧɫɬɪɭɤɰɢɣ. Ɉɫɢ ɡɞɚɧɢɹ ɧɚ ɨɛɧɨɫɤɭ ɩɟɪɟɧɨɫɹɬ ɫ ɩɨɦɨɳɶɸ 
ɬɟɨɞɨɥɢɬɚ. ɇɚ ɫɥɭɱɚɣ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɧɨɫɤɢ ɝɥɚɜɧɵɟ ɨɫɢ ɡɚɤɪɟɩɥɹɸɬ ɧɚ 
ɦɟɫɬɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɢɯ ɫɬɜɨɪɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5-10 ɦ ɨɬ ɛɭɞɭɳɟɝɨ ɡɞɚɧɢɹ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɪɟɦɟɧɧɵɟ, ɜɵɧɨɫɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɧɚɤɢ ɫ ɨɫɟɜɵɦɢ ɪɢɫɤɚɦɢ. 
Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɛɥɢɡɢ ɨɬ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɸɬ 
ɪɚɛɨɱɢɣ ɪɟɩɟɪ. Ɉɬɦɟɬɤɭ ɬɚɤɨɝɨ ɪɟɩɟɪɚ ɨɩɪɟɞɟɥɹɸɬ ɨɬ ɛɥɢɠɚɣɲɢɯ ɪɟɩɟɪɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ. ɑɬɨɛɵ ɭɩɪɨɫɬɢɬɶ ɜɵɱɢɫɥɟɧɢɟ ɨɬɦɟɬɨɤ, 
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ɨɬɫɱɟɬɵ ɜɵɫɨɬ ɜɟɞɭɬ ɨɬ ɭɫɥɨɜɧɨɣ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ - ɭɪɨɜɧɹ ɩɨɥɚ ɩɟɪɜɨɝɨ 
ɷɬɚɠɚ. Ɂɧɚɹ ɚɛɫɨɥɸɬɧɭɸ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɪɟɩɟɪɚ, ɨɩɪɟɞɟɥɹɸɬ ɚɛɫɨɥɸɬɧɭɸ 
ɨɬɦɟɬɤɭ ɭɪɨɜɧɹ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ.  

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɧɚ ɦɨɧɬɚɠɧɵɣ 
ɝɨɪɢɡɨɧɬ ɰɨɤɨɥɹ ɜɵɧɨɫɹɬ ɛɚɡɨɜɵɟ ɨɫɢ ɢ ɜɵɩɨɥɧɹɸɬ ɞɟɬɚɥɶɧɵɟ ɪɚɡɛɢɜɨɱɧɵɟ 
ɪɚɛɨɬɵ.  

Ɇɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɨɛɴɟɤɬɭ ɪɚɛɨɬ ɜ 
ɪɚɡɨɛɪɚɧɧɨɦ ɜɢɞɟ, ɞɚɥɟɟ ɫɨɪɬɢɪɭɸɬɫɹ ɢ ɪɚɫɤɥɚɞɵɜɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɞɨɛɧɨɦ 
ɞɥɹ ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ.  

ɉɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɪɟɝɚɬɶ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ, ɞɥɹ ɱɟɝɨ ɢɯ ɫɥɟɞɭɟɬ ɭɤɥɚɞɵɜɚɬɶ ɜ ɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ 
ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ ɢ ɡɚɤɪɟɩɥɹɬɶ (ɩɪɢ ɩɟɪɟɜɨɡɤɚɯ) ɫ ɩɨɦɨɳɶɸ ɢɧɜɟɧɬɚɪɧɵɯ 
ɤɪɟɩɥɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɡɚɠɢɦɵ, ɯɨɦɭɬɵ, ɬɭɪɧɢɤɟɬɵ, ɤɚɫɫɟɬɵ ɢ ɬ.ɩ. 
Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜɵɩɪɚɜɢɬɶ ɫɩɨɫɨɛɨɦ ɯɨɥɨɞɧɨɣ ɢɥɢ 
ɝɨɪɹɱɟɣ ɩɪɚɜɤɢ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɛɪɚɫɵɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɢɥɢ ɜɨɥɨɱɢɬɶ ɢɯ ɩɨ ɥɸɛɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 
ɫɬɪɨɩɵ ɢɡ ɦɹɝɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ʉɨɧɫɬɪɭɤɰɢɢ ɯɪɚɧɹɬɫɹ ɧɚ ɨɬɤɪɵɬɵɯ, ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɫ 
ɩɨɤɪɵɬɢɟɦ ɢɡ ɳɟɛɧɹ ɢɥɢ ɩɟɫɤɚ (ɇ=5-10 ɫɦ) ɜ ɲɬɚɛɟɥɹɯ ɫ ɩɪɨɤɥɚɞɤɚɦɢ ɜ ɬɨɦ 
ɠɟ ɩɨɥɨɠɟɧɢɢ, ɜ ɤɚɤɨɦ ɨɧɢ ɧɚɯɨɞɢɥɢɫɶ ɩɪɢ ɩɟɪɟɜɨɡɤɟ.  

ɉɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɨɞɧɚ ɧɚɞ ɞɪɭɝɨɣ ɫɬɪɨɝɨ 
ɩɨ ɜɟɪɬɢɤɚɥɢ. ɋɟɱɟɧɢɟ ɩɪɨɤɥɚɞɨɤ ɢ ɩɨɞɤɥɚɞɨɤ ɨɛɵɱɧɨ ɤɜɚɞɪɚɬɧɨɟ, ɫɨ 
ɫɬɨɪɨɧɚɦɢ ɧɟ ɦɟɧɟɟ 25 ɫɦ. Ɋɚɡɦɟɪɵ ɩɨɞɛɢɪɚɸɬ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ 
ɜɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɨɩɢɪɚɥɢɫɶ ɧɚ ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ 
ɧɢɠɟɥɟɠɚɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.   

Ɂɨɧɵ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɡɞɟɥɹɸɬ ɫɤɜɨɡɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɲɢɪɢɧɨɣ ɧɟ 
ɦɟɧɟɟ 1,0 ɦ ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɜɚ ɲɬɚɛɟɥɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɱɟɪɟɡ 25,0 
ɦ ɜ ɩɨɩɟɪɟɱɧɨɦ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɤ ɬɨɪɰɚɦ ɢɡɞɟɥɢɣ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɭɫɬɪɚɢɜɚɸɬ 
ɪɚɡɪɵɜɵ, ɪɚɜɧɵɟ 0,7 ɦ. Ɇɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɲɬɚɛɟɥɹɦɢ ɨɫɬɚɜɥɹɸɬ ɡɚɡɨɪ 
ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,2 ɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɩɪɢ 
ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɨɩɟɪɚɰɢɹɯ. Ɇɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɛɪɚɳɟɧɵ ɜɜɟɪɯ, ɚ ɦɨɧɬɚɠɧɵɟ ɦɚɪɤɢɪɨɜɤɢ - ɜ ɫɬɨɪɨɧɭ ɩɪɨɯɨɞɚ.  

ɉɚɤɟɬɵ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɭɥɨɠɟɧɧɵɦɢ ɜ ɨɞɢɧ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɹɪɭɫɨɜ, ɫɭɦɦɚɪɧɚɹ ɜɵɫɨɬɚ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 2,4 ɦ. 
ɇɢɠɧɢɣ ɩɚɤɟɬ ɩɚɧɟɥɟɣ ɞɨɥɠɟɧ ɛɵɬɶ ɭɥɨɠɟɧ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ 
ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 10 ɫɦ, ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫ ɲɚɝɨɦ ɧɟ ɛɨɥɟɟ 1 ɦɟɬɪɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɟɛɨɥɶɲɨɣ ɭɤɥɨɧ ɩɚɤɟɬɨɜ ɩɚɧɟɥɟɣ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ, ɞɥɹ 
ɫɚɦɨɬɟɤɚ ɤɨɧɞɟɧɫɚɬɚ. ɉɪɢ ɯɪɚɧɟɧɢɢ ɩɚɧɟɥɟɣ, ɭɩɚɤɨɜɚɧɧɵɯ ɜ ɹɳɢɤɢ, ɜɵɫɨɬɚ 
ɹɪɭɫɨɜ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. ȼɨ ɜɪɟɦɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɯɪɚɧɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɦ 
ɜɨɡɞɭɯɟ ɩɚɧɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɥɧɰɚ, ɚɬɦɨɫɮɟɪɧɵɯ 
ɨɫɚɞɤɨɜ ɢ ɩɵɥɢ ɩɨɥɨɝɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɟ ɩɪɨɜɟɬɪɢɜɚɧɢɟ 
ɯɪɚɧɹɳɢɯɫɹ ɩɚɧɟɥɟɣ.  
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Ɋɚɡɝɪɭɡɤɭ ɩɚɧɟɥɟɣ ɩɪɨɢɡɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɢɫɤɥɸɱɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɝɪɭɡɨɜɵɯ ɫɬɪɨɩ ɧɚ ɛɨɤɨɜɵɟ 
ɤɪɨɦɤɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɪɚɡɝɪɭɠɚɬɶ ɬɨɥɶɤɨ ɩɨ ɨɞɧɨɦɭ ɩɚɤɟɬɭ ɩɚɧɟɥɟɣ.  

Ⱦɨ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞɝɨɬɨɜɥɟɧɵ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ 
ɫɨɫɬɨɹɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ: ɧɚɥɢɱɢɟ ɧɚ ɧɢɯ ɦɚɪɨɤ ɢ ɨɫɟɜɵɯ ɪɢɫɨɤ, ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɸɬ ɧɚ 
ɫɬɵɤɢ. ɉɪɨɜɟɪɹɸɬ ɨɬɦɟɬɤɢ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɵɪɚɜɧɢɜɚɸɬ ɢɯ ɞɨ ɩɪɨɟɤɬɧɨɝɨ ɭɪɨɜɧɹ. Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ 
ɨɤɪɚɫɢɬɶ ɜɫɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɧɚ ɨɤɪɚɫɤɭ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ.  

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɥɨɧɧ ɤ ɦɨɧɬɚɠɭ ɧɚ ɧɢɯ ɧɚɧɨɫɹɬ ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ: 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɤɨɥɨɧɧɵ, ɧɚ ɭɪɨɜɧɟ ɧɢɡɚ ɤɨɥɨɧɧɵ ɢ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ. Ɂɚɬɟɦ 
ɨɛɫɬɪɚɢɜɚɸɬ ɦɨɧɬɚɠɧɵɦɢ ɥɟɫɬɧɢɰɚɦɢ ɢ ɩɨɞɦɨɫɬɹɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ 
ɦɨɧɬɚɠɚ ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.   

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɩɪɨɜɟɫɬɢ ɨɤɨɧɱɚɬɟɥɶɧɭɸ 
ɧɢɜɟɥɢɪɨɜɤɭ ɫ ɩɪɨɫɬɚɧɨɜɤɨɣ ɧɢɡɚ ɩɚɧɟɥɟɣ ɧɚ ɜɫɟɯ ɤɨɥɨɧɧɚɯ, ɩɪɨɢɡɜɟɫɬɢ 
ɩɪɨɫɬɚɧɨɜɤɭ ɨɬɦɟɬɨɤ ɜɟɪɯɚ ɢ ɧɢɡɚ ɩɚɧɟɥɟɣ ɩɨ ɨɤɨɧɧɵɦ, ɜɨɪɨɬɧɵɦ ɪɢɝɟɥɹɦ ɢ 
ɜɟɪɯɚ ɩɚɧɟɥɟɣ ɩɨɞ ɤɪɨɜɥɟɣ, ɫ ɭɱɟɬɨɦ ɦɨɧɬɚɠɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɧɟɥɢ, ɡɚɡɨɪɚ 
ɦɟɠɞɭ ɩɚɧɟɥɹɦɢ ɢ ɫ ɭɱɟɬɨɦ ɡɚɦɤɚ ɩɚɧɟɥɢ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɨɲɢɛɨɤ ɩɪɢ ɦɨɧɬɚɠɟ 
ɩɚɧɟɥɟɣ.  

Ɍɚɤ ɠɟ ɞɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɭɫɬɚɧɨɜɢɬɶ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɥɟɫɚ ɢɥɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɟ ɩɥɨɳɚɞɤɢ ɞɥɹ ɩɨɞɴɟɦɚ ɦɨɧɬɚɠɧɢɤɨɜ ɤ ɦɟɫɬɭ 
ɤɪɟɩɥɟɧɢɹ ɩɚɧɟɥɟɣ. 

4.3.2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ  

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɟɞɟɦ ɤɨɦɩɥɟɤɫɧɵɦ ɦɟɬɨɞɨɦ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɜɵɜɟɪɹɸɬ ɢ ɡɚɤɪɟɩɥɹɸɬ ɜɫɟ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɩɪɨɞɨɥɶɧɵɟ ɫɜɹɡɢ ɤɚɠɞɨɣ ɹɱɟɣɤɢ ɡɞɚɧɢɹ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɦɨɧɬɚɠɧɵɟ ɫɬɵɤɢ 
ɡɚɤɪɟɩɥɹɸɬ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɹɱɟɣɤɢ 
ɨɤɨɧɱɚɬɟɥɶɧɨ ɡɚɤɪɟɩɥɹɸɬ ɦɨɧɬɚɠɧɵɟ ɫɬɵɤɢ. ɉɪɢ ɤɨɦɩɥɟɤɫɧɨɦ ɦɟɬɨɞɟ 
ɦɨɧɬɚɠɚ ɛɚɫɬɪɟ ɨɬɤɪɵɜɚɟɬɫɹ ɮɪɨɧɬ ɪɚɛɨɬ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɨɤɪɚɳɚɸɬɫɹ 
ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.   

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ», 
ȽɈɋɌ 23118-2012 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ», ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ ɢ 
ɢɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ. ȼɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɚ ɝɪɚɧɢɰɚɯ 
ɨɩɚɫɧɨɣ ɡɨɧɵ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ. Ʉɨɦɩɥɟɤɫɧɵɣ ɩɪɨɰɟɫɫ 
ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɨɩɟɪɚɰɢɣ:  

– ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ;  
– ɭɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɩɨɥɭɪɚɦ;  
– ɭɫɬɚɧɨɜɤɚ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɝɨɬɨɜɵɯ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ;  
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– ɪɚɡɦɟɬɤɚ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɨɧɨɜ ɢ ɤɪɨɜɟɥɶɧɵɯ ɥɢɫɬɨɜ;  
– ɦɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɢ ɤɪɨɜɟɥɶɧɵɯ ɥɢɫɬɨɜ. 
ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɫɪɟɞɧɢɯ ɫɬɨɟɤ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬ ɫɬɨɣɤɢ ɩɨɞɧɢɦɚɸɬ 

ɤɪɚɧɨɦ ɢ ɧɚɜɨɞɹɬ ɧɚ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɧɚɜɨɞɤɢ ɢ 
ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɪɟɡɶɛɵ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɩɨɫɥɟɞɧɢɟ 
ɧɚɞɟɜɚɸɬɫɹ ɫɬɚɥɶɧɵɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɨɥɩɚɱɤɢ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɢɡ 
ɨɛɪɟɡɤɨɜ ɝɚɡɨɜɵɯ ɬɪɭɛ. ȼ ɩɪɨɰɟɫɫɟ ɧɚɜɨɞɤɢ ɢ ɭɫɬɚɧɨɜɤɢ ɤɨɥɨɧɧɵ, ɫɨɜɦɟɳɚɸɬ 
ɫ ɪɢɫɤɚɦɢ ɧɚ ɨɩɨɪɧɵɯ ɩɥɢɬɚɯ ɢ ɤɨɥɨɧɧɭ ɡɚɤɪɟɩɥɹɸɬ ɚɧɤɟɪɧɵɦɢ ɛɨɥɬɚɦɢ. 
Ʉɪɟɩɹɬ ɤɨɥɨɧɧɵ ɩɭɬɟɦ ɧɚɜɢɧɱɢɜɚɧɢɹ ɢ ɡɚɬɹɠɤɢ ɝɚɟɤ ɧɚ ɚɧɤɟɪɧɵɯ ɛɨɥɬɚɯ. ɉɪɢ 
ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɤɪɟɩɥɟɧɢɢ ɫɬɨɟɤ ɡɚɬɹɝɢɜɚɸɬ ɤɨɧɬɪɝɚɣɤɢ ɢ ɤɪɟɩɹɬ ɝɚɣɤɢ ɤ 
ɛɨɥɬɚɦ ɷɥɟɤɬɪɨɩɪɢɯɜɚɬɚɦɢ, ɱɬɨɛɵ ɩɪɟɞɭɩɪɟɞɢɬɶ ɫɚɦɨɨɬɜɢɧɱɢɜɚɧɢɟ ɝɚɟɤ. 
Ɋɚɫɫɬɪɨɩɨɜɤɭ ɫɬɨɟɤ ɩɪɨɢɡɜɨɞɹɬ ɬɨɥɶɤɨ ɩɨɫɥɟ ɧɚɞɥɟɠɚɳɟɝɨ ɢɯ ɡɚɤɪɟɩɥɟɧɢɟ. 

ɍɤɪɭɩɧɢɬɟɥɶɧɭɸ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɫɛɨɪɨɱɧɨɣ 
ɩɥɨɳɚɞɤɟ, ɨɛɨɪɭɞɨɜɚɧɧɨɣ ɫɬɟɧɞɨɦ. ɋɬɟɧɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɫɬɤɭɸ 
ɫɬɚɥɶɧɭɸ ɪɚɦɭ ɫ ɩɪɢɠɢɦɧɵɦɢ ɭɩɨɪɚɦɢ ɢ ɮɢɤɫɚɬɨɪɚɦɢ. ɉɥɨɫɤɚɹ ɩɨɥɭɪɚɦɚ 
ɫɨɛɢɪɚɟɬɫɹ ɧɚ ɫɬɟɧɞɟ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ:  

– ɭɤɥɚɞɵɜɚɸɬ ɢ ɩɪɢɠɢɦɚɸɬ ɤɨɥɨɧɧɵ ɭɩɨɪɚɦɢ ɤ ɮɢɤɫɚɬɨɪɚɦ;  
– ɭɤɥɚɞɵɜɚɸɬ ɪɢɝɟɥɢ ɢ ɩɪɢɠɢɦɚɸɬ ɢɯ ɭɩɨɪɚɦɢ ɤ ɤɨɧɫɨɥɹɦ ɤɨɥɨɧɧ; 
– ɩɪɨɢɡɜɨɞɹɬ ɫɨɟɞɢɧɟɧɢɟ ɪɢɝɟɥɟɣ ɫ ɤɨɥɨɧɧɚɦɢ ɧɚ ɜɵɫɨɤɨɩɪɨɱɧɵɯ 

ɛɨɥɬɚɯ;  
– ɨɫɥɚɛɥɹɹ ɭɩɨɪɵ, ɜɵɧɢɦɚɸɬ ɪɚɦɭ ɢɡ ɫɬɟɧɞɚ.  
ɋɬɚɥɶɧɵɟ ɩɨɥɭɪɚɦɵ, ɭɤɪɭɩɧɟɧɧɵɟ ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɬɨɟɤ ɢ ɪɢɝɟɥɟɣ, 

ɩɨɞɧɢɦɚɸɬ ɦɟɬɨɞɨɦ ɩɨɜɨɪɨɬɚ ɢɡ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ. 
ɉɨɜɨɪɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɤɪɭɝ ɨɫɧɨɜɚɧɢɹ ɫɬɨɣɤɢ.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɧɨɜɚɧɢɣ ɫɬɨɣɤɢ ɩɨɥɭɪɚɦɵ ɩɨɞɧɢɦɚɸɬ ɫ 
ɩɨɫɬɟɩɟɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɩɨɥɨɠɟɧɢɹ ɤɪɸɤɚ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɜ ɩɥɚɧɟ. ɉɨɫɥɟ 
ɩɪɢɜɟɞɟɧɢɹ ɩɨɥɭɪɚɦɵ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɟё ɧɚɜɨɞɹɬ ɧɚ ɚɧɤɟɪɧɵɟ 
ɛɨɥɬɵ ɢ ɨɩɭɫɤɚɸɬ ɧɚ ɮɭɧɞɚɦɟɧɬ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɩɪɚɜɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɧɚ 
ɮɭɧɞɚɦɟɧɬɟ ɢ ɧɚ ɫɬɨɣɤɚɯ ɧɚɧɨɫɹɬ ɪɢɫɤɢ. ɍɞɟɪɠɢɜɚɹ ɩɨɥɭɪɚɦɭ ɤɪɚɧɨɦ, 
ɩɪɨɢɡɜɨɞɹɬ ɜɵɜɟɪɤɭ ɟё ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ.   

ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɫɬɚɥɶɧɵɯ ɩɨɥɭɪɚɦ ɦɨɧɬɢɪɭɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ, 
ɩɪɨɝɨɧɵ ɢ ɮɚɯɜɟɪɤɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ.  

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ, ɮɚɯɜɟɪɤɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ 
ɦɨɧɬɚɠɚ ɩɨɥɭɪɚɦ. ɉɪɨɝɨɧɵ ɧɟɨɛɯɨɞɢɦɨ ɫɬɚɜɢɬɶ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɫɪɚɡɭ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɩɨɥɭɪɚɦ. ɑɬɨɛɵ ɥɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
ɤɪɚɧɚ, ɩɪɨɝɨɧɵ ɩɨɞɧɢɦɚɸɬ ɩɚɱɤɚɦɢ, ɫɤɥɚɞɵɜɚɸɬ ɧɚ ɨɞɧɨ ɦɟɫɬɨ ɢ ɡɚɬɟɦ 
ɪɚɫɬɚɫɤɢɜɚɸɬ ɜɪɭɱɧɭɸ ɩɨ ɫɤɚɬɭ ɛɚɥɨɤ ɩɨɤɪɵɬɢɹ.  

ɋɬɨɣɤɢ ɮɚɯɜɟɪɤɚ ɫɧɚɱɚɥɚ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɹɸɬɫɹ ɚɧɤɟɪɧɵɦɢ ɛɨɥɬɚɦɢ, 
ɡɚɬɟɦ ɩɨɫɥɟ ɜɵɜɟɪɤɢ ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ ɤɪɟɩɹɬɫɹ ɤ ɤɨɥɨɧɧɚɦ. Ⱦɚɥɟɟ ɦɨɧɬɢɪɭɸɬ 
ɨɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɮɚɯɜɟɪɤɚ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ.  

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɤɪɟɩɥɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɫɬɵɤɨɜ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɪɨɢɡɜɨɞɹɬ ɛɨɥɬɚɦɢ ɩɨɫɥɟ ɜɵɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɹɱɟɣɤɚɦɢ ɤɚɪɤɚɫɚ, ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɢ 
ɩɨɞɝɨɬɨɜɤɢ ɤ ɛɨɥɬɨɜɵɦ ɫɨɟɞɢɧɟɧɢɹɦ ɦɨɧɬɚɠɧɵɯ ɫɬɵɤɨɜ.   
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Ɉɬɤɥɨɧɟɧɢɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɩɪɨɟɤɬɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ [30].  

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɪɚɫɢɬɶ ɜɫɟ 
ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɧɚ 
ɨɤɪɚɫɤɭ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ.  

ɉɚɧɟɥɢ ɫɬɟɧ ɦɨɧɬɢɪɭɸɬ ɧɚ ɜɫɸ ɜɵɫɨɬɭ ɡɞɚɧɢɹ.   
Ɇɨɧɬɚɠ ɜɵɩɨɥɧɹɟɬ ɡɜɟɧɨ ɢɡ ɱɟɬɵɪɟɯ ɦɨɧɬɚɠɧɢɤɨɜ. Ⱦɜɚ ɦɨɧɬɚɠɧɢɤɚ 

ɧɚɯɨɞɹɬɫɹ ɧɚ ɡɟɦɥɟ ɢ ɜɵɩɨɥɧɹɸɬ ɜɫɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɞɪɭɝɢɟ ɞɜɚ 
ɦɨɧɬɚɠɧɢɤɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɡɚɤɪɟɩɥɹɸɬ ɩɚɧɟɥɢ.   

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɦɨɧɬɚɠɨɦ ɩɨɥɨɠɢɬɶ ɩɚɧɟɥɶ ɧɚ ɩɪɨɤɥɚɞɤɢ ɢɡ 
ɞɟɪɟɜɚ ɦɨɠɧɨ ɩɪɹɦɨ ɧɚ ɬɨɣ ɠɟ ɩɚɱɤɟ, ɩɪɨɜɟɪɢɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɩɚɧɟɥɢ, ɡɚɦɤɨɜɵɯ 
ɱɚɫɬɟɣ, ɩɪɨɜɟɪɢɬɶ ɰɜɟɬ ɩɚɧɟɥɢ. ɍɞɚɥɢɬɶ ɡɚɳɢɬɧɭɸ ɩɥɟɧɤɭ ɫ ɡɚɦɤɨɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɦɟɫɬ ɩɪɢɥɟɝɚɧɢɹ ɩɚɧɟɥɢ ɤ ɧɟɫɭɳɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɢ ɫ ɦɟɫɬ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ.  

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɩɪɨɜɟɫɬɢ ɨɤɨɧɱɚɬɟɥɶɧɭɸ 
ɧɢɜɟɥɢɪɨɜɤɭ ɫ ɩɪɨɫɬɚɧɨɜɤɨɣ ɧɢɡɚ ɩɚɧɟɥɟɣ ɧɚ ɜɫɟɯ ɤɨɥɨɧɧɚɯ, ɩɪɨɢɡɜɟɫɬɢ 
ɩɪɨɫɬɚɧɨɜɤɭ ɨɬɦɟɬɨɤ ɜɟɪɯɚ ɢ ɧɢɡɚ ɩɚɧɟɥɟɣ ɩɨ ɨɤɨɧɧɵɦ, ɜɨɪɨɬɧɵɦ ɪɢɝɟɥɹɦ ɢ 
ɜɟɪɯɚ ɩɚɧɟɥɟɣ ɩɨɞ ɤɪɨɜɥɟɣ, ɫ ɭɱɟɬɨɦ ɦɨɧɬɚɠɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɧɟɥɢ, ɡɚɡɨɪɚ 
ɦɟɠɞɭ ɩɚɧɟɥɹɦɢ ɢ ɫ ɭɱɟɬɨɦ ɡɚɦɤɚ ɩɚɧɟɥɢ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɨɲɢɛɨɤ ɩɪɢ ɦɨɧɬɚɠɟ 
ɩɚɧɟɥɟɣ.  

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɩɟɪɜɨɣ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ, ɭɫɬɚɧɨɜɢɬɶ ɢ ɡɚɤɪɟɩɢɬɶ ɧɚ 
ɰɨɤɨɥɟ ɡɞɚɧɢɹ ɰɨɤɨɥɶɧɵɣ ɧɚɳɟɥɶɧɢɤ.  

ȼɵɫɜɟɪɥɢɜɚɧɢɟ ɨɬɜɟɪɫɬɢɣ ɜ ɩɚɧɟɥɹɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɦɟɫɬɚɯ ɞɚɥɶɧɟɣɲɟɣ 
ɭɫɬɚɧɨɜɤɢ ɤɪɟɩёɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɜ ɦɟɫɬɚɯ, ɡɚɤɪɵɜɚɸɳɢɯɫɹ ɨɤɚɧɬɨɜɤɚɦɢ, 
ɧɚɳɟɥɶɧɢɤɚɦɢ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɩɚɧɟɥɟɣ. Ɂɚɯɜɚɬ ɩɚɧɟɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɚɧɟɥɶ ɧɚɯɨɞɢɥɚɫɶ ɜ ɪɚɜɧɨɜɟɫɢɢ. ɉɟɪɟɦɟɳɟɧɢɟ ɩɚɧɟɥɢ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɨɞɴёɦɚ ɫ ɩɨɦɨɳɶɸ ɭɩɪɚɜɥɹɸɳɟɝɨ ɬɪɨɫɚ, 
ɩɪɢɤɪɟɩɥёɧɧɨɝɨ ɤ ɬɨɪɰɭ ɩɚɧɟɥɢ, ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɪɟɩɢɬɶ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ (ɫɬɪɚɯɨɜɨɱɧɵɣ) ɪɟɦɟɧɶ ɜɨɤɪɭɝ ɩɚɧɟɥɢ ɩɟɪɟɞ ɟё ɩɨɞɴёɦɨɦ. 
Ɇɨɧɬɚɠɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɩɚɧɟɥɟɣ, ɦɟɠɞɭ ɩɚɧɟɥɹɦɢ ɢ ɤɪɨɜɥɟɣ, 
ɰɨɤɨɥɟɦ, ɩɪɢɦɵɤɚɸɳɢɦɢ ɫɬɟɧɚɦɢ ɢ ɬ.ɩ. ɞɨɥɠɟɧ ɛɵɬɶ 20-30 ɦɦ. Ɂɚɡɨɪ ɜ 
ɡɚɦɤɨɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɦɟɠɞɭ ɩɚɧɟɥɹɦɢ 1-1,5 ɦɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɜɚɬɶ ɫ 
ɩɨɦɨɳɶɸ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɩɪɨɤɥɚɞɨɤ, ɜɫɬɚɜɥɹɟɦɵɯ ɩɨ ɤɪɚɹɦ ɩɚɧɟɥɢ ɜ ɡɚɦɨɤ 
ɩɪɢ ɭɫɬɚɧɨɜɤɟ. Ɉɤɚɡɵɜɚɬɶ ɱɪɟɡɦɟɪɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɬɵɤɨɜɤɟ ɩɚɧɟɥɟɣ 
ɡɚɩɪɟɳɟɧɨ, ɦɟɠɞɭ ɩɚɧɟɥɹɦɢ ɞɨɥɠɟɧ ɛɵɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɡɚɡɨɪ, ɜ 
ɢɡɛɟɠɚɧɢɢ ɜɵɩɭɱɢɜɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɫɬɚ ɜ ɡɚɦɤɨɜɨɦ ɫɨɟɞɢɧɟɧɢɢ. 
ɉɪɨɜɟɪɢɬɶ ɫɬɪɨɢɬɟɥɶɧɵɦ ɭɪɨɜɧɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ ɤɪɨɦɤɢ ɩɚɧɟɥɢ.   

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɦɨɧɬɚɠɚ ɫɬɟɧɨɜɵɯ ɢ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɦɨɧɬɚɠɧɵɟ 
ɡɚɡɨɪɵ ɡɚɩɨɥɧɹɸɬɫɹ ɝɟɪɦɟɬɢɤɨɦ. ɉɨɫɥɟ ɱɟɝɨ ɧɚ ɦɨɧɬɚɠɧɵɟ ɡɚɡɨɪɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɳɟɥɶɧɢɤɢ. ɍɝɥɨɜɵɟ ɧɚɳɟɥɶɧɢɤɢ ɤɪɟɩɢɬɶ, ɧɚɱɢɧɚɹ ɫ 
ɧɢɠɧɟɝɨ. ɇɚ ɧɚɳɟɥɶɧɢɤɚɯ ɩɪɨɢɡɜɟɫɬɢ ɩɨɞɪɟɡɤɭ ɬɨɪɰɨɜ ɞɥɹ ɩɥɨɬɧɨɝɨ ɢ 
ɝɟɪɦɟɬɢɱɧɨɝɨ ɩɪɢɥɟɝɚɧɢɹ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɬɵɤɨɜ. ɇɚɳɟɥɶɧɢɤɢ ɨɤɨɧ, ɞɜɟɪɟɣ, 
ɜɨɪɨɬ, ɧɚɱɢɧɚɬɶ ɦɨɧɬɢɪɨɜɚɬɶ ɫ ɧɢɠɧɟɝɨ ɧɚɳɟɥɶɧɢɤɚ. ɇɚɧɟɫɬɢ ɝɟɪɦɟɬɢɤ ɫ 
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ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɲɢɪɢɧɨɣ 10-15 ɦɦ ɧɚ ɜɫɟ ɤɪɚɹ ɧɚɳɟɥɶɧɢɤɨɜ ɨɛɪɚɳɟɧɧɵɟ 
ɜɜɟɪɯ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɨɞɵ.    

ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɧɚɪɭɠɧɵɯ ɧɚɳɟɥɶɧɢɤɨɜ ɩɪɨɢɡɜɟɫɬɢ ɝɟɪɦɟɬɢɡɚɰɢɸ 
ɦɨɧɬɚɠɧɨɣ ɩɟɧɨɣ ɢɡɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɬɟɯ ɦɨɧɬɚɠɧɵɯ ɡɚɡɨɪɨɜ, ɤɨɬɨɪɵɟ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɛɵɥɢ ɡɚɝɟɪɦɟɬɢɡɢɪɨɜɚɧɵ ɫɧɚɪɭɠɢ ɡɞɚɧɢɹ. ɉɨɫɥɟ ɡɚɬɜɟɪɞɟɧɢɹ 
ɩɟɧɵ ɫɪɟɡɚɸɬɫɹ ɟɟ ɢɡɥɢɲɤɢ ɢ ɦɨɧɬɢɪɭɸɬɫɹ ɜɧɭɬɪɟɧɢɟ ɧɚɳɟɥɶɧɢɤɢ ɜ ɬɚɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ:  

– ɜɧɭɬɪɟɧɧɢɟ ɧɚɳɟɥɶɧɢɤɢ ɰɨɤɨɥɹ;  
– ɜɧɭɬɪɟɧɧɢɟ ɭɝɥɨɜɵɟ ɧɚɳɟɥɶɧɢɤɢ;  
– ɜɧɭɬɪɟɧɧɢɟ ɧɚɳɟɥɶɧɢɤɢ ɤɨɧɶɤɚ; 
– ɜɧɭɬɪɟɧɧɢɟ ɧɚɳɟɥɶɧɢɤɢ ɬɨɪɰɚ ɤɪɨɜɥɢ;  
– ɜɧɭɬɪɟɧɧɢɟ ɧɚɳɟɥɶɧɢɤɢ ɨɤɨɧ, ɞɜɟɪɟɣ, ɜɨɪɨɬ.  
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɩɚɧɟɥɟɣ ɢ ɧɚɳɟɥɶɧɢɤɨɜ 

ɭɞɚɥɹɟɬɫɹ ɡɚɳɢɬɧɚɹ ɩɥɟɧɤɚ ɤɚɤ ɫɧɚɪɭɠɢ, ɬɚɤ ɢ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. Ɉɬɦɵɬɶ ɫɥɟɞɵ 
ɝɪɹɡɢ ɧɚ ɩɚɧɟɥɹɯ ɢ ɧɚɳɟɥɶɧɢɤɚɯ ɜɥɚɠɧɨɣ ɬɪɹɩɤɨɣ. ɉɪɢ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɪɹɩɤɨɣ, ɫɦɨɱɟɧɧɨɣ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ - ɭɚɣɬ-
ɫɩɢɪɢɬ, 646 ɢɥɢ ɚɰɟɬɨɧ. ɇɟ ɛɨɥɟɟ 40 ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɹ ɡɚ 1 
ɪɚɡ, ɩɪɢ ɧɟ ɭɞɚɥɟɧɢɢ ɫɥɟɞɨɜ ɝɪɹɡɢ ɩɨɜɬɨɪɢɬɶ ɱɟɪɟɡ 30-40 ɦɢɧ. 

4.3.3 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ  

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ 
ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ.   

ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ 
ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 

4.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ  

Ʉɨɧɬɪɨɥɶ ɢ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɩɨɥɧɹɸɬ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ:  

ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»;  
ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»;  
ȽɈɋɌ 26433.2-94 «ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ».  
ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɦɨɧɬɚɠɧɨ-ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨɞɜɟɪɝɧɭɬɶ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɯɨɞɧɨɣ, 
ɨɩɟɪɚɰɢɨɧɧɵɣ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ), ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɢ ɩɪɢɟɦɨɱɧɵɣ. Ʉɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɫɥɭɠɛɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɤɨɧɬɪɨɥɹ, ɢ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ (ɩɪɨɪɚɛɚ, ɦɚɫɬɟɪɚ), 
ɜɵɩɨɥɧɹɸɳɟɝɨ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
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ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ. Ⱦɨ 
ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ 
ɞɟɬɚɥɢ, ɚɪɦɚɬɭɪɚ ɢ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɨɞɜɟɪɝɧɭɬɵ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ. Ʉɨɥɢɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, 
ɩɨɞɥɟɠɚɳɢɯ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ, ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ, 
ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɫɬɚɧɞɚɪɬɚɯ.  

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɷɬɢɯ 
ɬɪɟɛɨɜɚɧɢɣ. ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɨɫɬɭɩɚɸɳɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɢ ɩɭɬɟɦ ɩɪɨɜɟɪɤɢ ɢɯ ɨɫɧɨɜɧɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ ɧɚɥɢɱɢɟ ɪɢɫɨɤ. Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ 
ɦɚɪɤɢɪɨɜɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɧɟɫɦɵɜɚɟɦɨɣ ɤɪɚɫɤɨɣ. ȿɫɥɢ ɨɬɤɥɨɧɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɤɢ, ɡɚɜɨɞɚɦ-ɢɡɝɨɬɨɜɢɬɟɥɹɦ ɧɚɩɪɚɜɥɹɸɬ ɪɟɤɥɚɦɚɰɢɢ, ɚ 
ɤɨɧɫɬɪɭɤɰɢɢ ɛɪɚɤɭɸɬ. ȼɫɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɣ ɞɨɤɭɦɟɧɬ (ɩɚɫɩɨɪɬ), ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɟɟ ɦɚɪɤɚ, ɦɚɫɫɚ, ɞɚɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɚɫɩɨɪɬ ɹɜɥɹɟɬɫɹ 
ɞɨɤɭɦɟɧɬɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, 
ɞɟɣɫɬɜɭɸɳɢɦ ȽɈɋɌɚɦ ɢɥɢ Ɍɍ.  

Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɮɨɪɦɥɹɸɬɫɹ Ⱥɤɬɨɦ ɢ ɡɚɧɨɫɹɬɫɹ ɜ 
ɀɭɪɧɚɥ ɭɱɟɬɚ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ.  

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ 
ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. Ʉɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ɦɚɫɬɟɪɚ, ɩɪɨɪɚɛɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɯɟɦɨɣ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 
ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ.  

ɉɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ) ɤɨɧɬɪɨɥɟ ɧɚɞɥɟɠɢɬ ɩɪɨɜɟɪɹɬɶ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɦɨɧɬɚɠɭ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ, ɪɚɛɨɱɢɦ 
ɩɪɨɟɤɬɨɦ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ 
ɀɭɪɧɚɥɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɟɦɨɱɧɵɣ 
ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɸɳɢɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ:  

– ɞɟɬɚɥɢɪɨɜɨɱɧɵɟ ɱɟɪɬɟɠɢ ɤɨɧɫɬɪɭɤɰɢɣ;  
– ɠɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ;  
– ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ;  
– ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ;  
– ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ;  
– ɞɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ;  
– ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ;  
– ɫɟɪɬɢɮɢɤɚɬɵ ɧɚ ɦɟɬɚɥɥ.  



73 

 

ɉɪɢ ɢɧɫɩɟɤɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɜɟɪɹɬɶ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɜɵɛɨɪɨɱɧɨ ɩɨ ɭɫɦɨɬɪɟɧɢɸ ɡɚɤɚɡɱɢɤɚ ɢɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɨɞɪɹɞɱɢɤɚ ɫ ɰɟɥɶɸ 
ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 
ɗɬɨɬ ɜɢɞ ɤɨɧɬɪɨɥɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɧɚ ɥɸɛɨɣ ɫɬɚɞɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɧɚɞɡɨɪɨɦ 
ɡɚɤɚɡɱɢɤɚ, ɚɜɬɨɪɫɤɢɦ ɧɚɞɡɨɪɨɦ, ɢɧɫɩɟɤɰɢɨɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢ ɡɚɦɟɱɚɧɢɹ ɥɢɰ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɜ 
ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɬɚɤɠɟ ɜ 
Ɉɛɳɟɦ ɠɭɪɧɚɥɟ. ȼɫɹ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ».   

Ʉɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɫɨɛɥɸɞɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ ɡɚ ɯɨɞɨɦ ɪɚɛɨɬ, 
ɢɡɥɨɠɟɧɧɵɦ ɜ ɉɪɨɟɤɬɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɉɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜ ɋɯɟɦɟ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ.  

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɜɟɞɭɬ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɢ ɡɚɤɚɧɱɢɜɚɸɬ ɩɪɢ ɫɞɚɱɟ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ.  

ɉɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

ɇɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɫɬɢ Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ, ɀɭɪɧɚɥ 
ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɀɭɪɧɚɥ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɀɭɪɧɚɥ ɫɜɚɪɨɱɧɵɯ 
ɪɚɛɨɬ, ɀɭɪɧɚɥ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɡɚɳɢɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ɍɚɛɥɢɰɚ 4.1 – Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɢ 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɣ ɩɚɪɚɦɟɬɪ 
(ɧɨɦɟɪ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ) 

Ⱦɨɩɭɫɤɚɟɦɵɟ 
ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɚ, 
ɬɪɟɛɨɜɚɧɢɹ 

ɤɚɱɟɫɬɜɚ 

ɋɩɨɫɨɛ (ɦɟɬɨɞ) 
ɤɨɧɬɪɨɥɹ, 
ɫɪɟɞɫɬɜɚ 
ɤɨɧɬɪɨɥɹ 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 

ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ. 
Ɉɬɤɥɨɧɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ ɨɬ 
ɜɟɪɬɢɤɚɥɢ ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ.  
Ʉɪɢɜɢɡɧɚ ɤɨɥɨɧɧɵ (ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɡɚɤɪɟɩɥɟɧɢɹ). 

± 5 ɦɦ.   
  

10 ɦɦ.   
  

- 0,0013 

ɬɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

Ɉɬɦɟɬɤɢ ɨɩɨɪɧɵɯ 
ɭɡɥɨɜ 

Ɉɬɤɥɨɧɟɧɢɟ ɜɟɪɯɚ ɨɩɨɪɧɨɝɨ ɭɡɥɚ 
ɨɬ ɩɪɨɟɤɬɧɨɝɨ 

≤20 ɦɦ 
ɭɪɨɜɟɧɶ, 
ɧɢɜɟɥɢɪ 

Ɇɨɧɬɚɠ ɩɚɧɟɥɟɣ 
ɫɬɟɧ 

Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɜɟɪɬɢɤɚɥɢ ɜɟɪɯɚ 
ɩɥɨɫɤɨɫɬɟɣ ɩɚɧɟɥɟɣ  
Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɜɟɪɯɚ ɩɚɧɟɥɟɣ 
ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɨ ɦɚɹɤɚɦ   
Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɫɨɜɦɟɳɟɧɢɹ ɨɫɢ 
ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɩɚɧɟɥɢ ɫ ɪɢɫɤɚɦɢ 
ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ 

≤12 ɦɦ.   
  

≤10 ɦɦ  
  

≤10 ɦɦ 

ɬɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

ɭɪɨɜɟɧɶ, ɨɬɜɟɫ 

Ɇɨɧɬɚɠ 
ɩɨɞɤɪɚɧɨɜɵɯ 

Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ 
ɟɡɞɨɜɨɝɨ ɩɨɹɫɚ ɧɚ ɫɦɟɠɧɵɯ 0,0007 L 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɧɚ ɤɚɠɞɨɣ 
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ɩɭɬɟɣ ɞɥɹ 
ɩɨɞɜɟɫɧɵɯ ɤɪɚɧɨɜ 

ɨɩɨɪɚɯ (ɜɞɨɥɶ ɩɭɬɢ) ɧɟɡɚɜɢɫɢɦɨ 
ɨɬ ɬɢɩɚ ɤɪɚɧɚ (ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɨɩɨɪɚɦɢ L) 

ɨɩɨɪɟ, 
ɝɟɨɞɟɡɢɱɟɫɤɚɹ 

ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ 
ɫɯɟɦɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɢ 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɣ ɩɚɪɚɦɟɬɪ 
(ɧɨɦɟɪ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ) 

Ⱦɨɩɭɫɤɚɟɦɵɟ 
ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɚ, 
ɬɪɟɛɨɜɚɧɢɹ 

ɤɚɱɟɫɬɜɚ 

ɋɩɨɫɨɛ (ɦɟɬɨɞ) 
ɤɨɧɬɪɨɥɹ, 
ɫɪɟɞɫɬɜɚ 
ɤɨɧɬɪɨɥɹ 

Ɇɨɧɬɚɠ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝ
ɨ ɥɢɫɬɚ (ɤɪɨɜɥɹ) 

Ɉɬɤɥɨɧɟɧɢɟ ɞɥɢɧɵ ɨɩɢɪɚɧɢɹ 
ɧɚɫɬɢɥɚ ɧɚ ɩɪɨɝɨɧɵ ɜ ɦɟɫɬɚɯ 

ɩɨɩɟɪɟɱɧɵɯ ɫɬɵɤɨɜ   
Ɉɬɤɥɨɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɰɟɧɬɪɨɜ: 

ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɞɸɛɟɥɟɣ 
ɫɚɦɨɧɚɪɟɡɚɸɳɢɯ ɛɨɥɬɨɜ ɢ 

ɜɢɧɬɨɜ 

0; –5 ɦɦ   
  
  

5 ɦɦ 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɤɚɠɞɵɣ ɫɬɵɤ, 
ɠɭɪɧɚɥ ɪɚɛɨɬ 

 
4.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ  

Ɇɟɯɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ 
ɛɵɬɶ ɤɨɦɩɥɟɤɫɧɨɣ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɨɦɩɥɟɤɬɚɦɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɧɬɚɠɧɨɣ 
ɨɫɧɚɫɬɤɢ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ.  

ɋɪɟɞɫɬɜɚ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɧɫɬɪɭɦɟɧɬ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨɦɩɥɟɤɬɨɜɚɧɵ ɜ ɧɨɪɦɨɤɨɦɩɥɟɤɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɟɣ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ.  

ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, 
ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.2. 

Ɍɚɛɥɢɰɚ 4.2 – Ɇɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɲɢɧɵ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, 

ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ 
ɬɟɯɧɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 
ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟɫɬɜɨ 

ȼɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɡɞɚɧɢɹ 

Ʉɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 
Q=25 ɬ 

Ʉɋ-45717 1 

Ⱥɜɬɨɝɢɞɪɨɩɨɞɴɟɦɧɢɤ ȼɋ 222-1 1 

Ɍɚɛɥɢɰɚ 4.3 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɲɢɧɵ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, 

ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ 
ɬɟɯɧɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 
ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟɫɬɜɨ 

Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɋɬɪɨɩ ɫɬɚɥɶɧɨɣ Q=4,0 ɬ 2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3 
 Ɉɬɬɹɠɤɢ ɢɡ 

ɩɟɧɶɤɨɜɨɝɨ ɤɚɧɚɬɚ 
d=15...20 ɦɦ 2 

Ɍɪɚɜɟɪɫɚ Q=5,0 ɬ 2 
Ʉɚɩɪɨɧɨɜɵɣ ɫɬɪɨɩ Ø 
5ɦɦ 

ȽɈɋɌ 10293 1 

ɋɬɪɨɩ ɬɟɤɫɬɢɥɶɧɵɣ 
ɝ/ɩ 1ɬɧ 

ISO 4878 2 

Ɂɚɠɢɦɵ 
ɩɥɚɫɬɢɧɱɚɬɵɟ 

 2 

ȼɵɜɟɪɤɚ 

ɇɢɜɟɥɢɪ ɇɂ-3 2 
Ɍɟɨɞɨɥɢɬ 3Ɍ2Ʉɉ2 2 
Ɋɭɥɟɬɤɚ 
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ  

ȽɈɋɌ 7502-98 4 4 

ɍɪɨɜɟɧɶ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɍɋ2-
II 

ȽɈɋɌ 9416-83 2 

Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ 

ȽɈɋɌ 7948-80 2 

Ɇɨɧɬɚɠ ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ 

Ⱦɨɦɤɪɚɬ ɪɟɟɱɧɵɣ ȾɊ-5 2 
Ʌɟɫɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ȽɈɋɌ 27321-87 1 

 Ⱦɪɟɥɶ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ, 
ɪɟɜɟɪɫɧɚɹ ɫ 
ɪɟɝɭɥɢɪɨɜɤɨɣ 
ɫɤɨɪɨɫɬɢ ɨɛɨɪɨɬɨɜ 

 

2 

 Ⱦɪɟɥɶ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ, ɫɨ 
ɫɦɟɧɧɵɦɢ ɧɚɫɚɞɤ. 

 
2 

 ɗɥɟɤɬɪɨɥɨɛɡɢɤ  2 
 Ƚɚɣɤɨɜɟɪɬ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
 

1 

 ɒɚɛɥɨɧɵ ɪɚɡɧɵɟ  150 
 ɂɧɜɟɧɬɚɪɧɚɹ 

ɜɢɧɬɨɜɚɹ ɫɬɹɠɤɚ 
 

2 

 Ʌɨɦ ɫɬɚɥɶɧɨɣ 
ɦɨɧɬɚɠɧɵɣ 

 2 

 Ɋɟɣɤɚ 
ɧɢɜɟɥɢɪɨɜɨɱɧɚɹ 3ɦ. TS 50/2 4 

 ɇɨɠɧɢɰɵ ɩɨ 
ɦɟɬɚɥɥɭ, ɪɭɱɧɵɟ 

 1 

 ɋɜɚɪɨɱɧɵɣ 
ɜɵɩɪɹɦɢɬɟɥɶ 

ȼȾ-306 1 

 Ʉɚɛɟɥɶ ɫɜɚɪɨɱɧɵɣ ɄȽ 1ɯ25 150 
 ɉɟɪɟɧɨɫɤɢ ɞɥɹ 

ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ 
L-50ɦ, U-220 ȼ 5 

 ɀɢɥɟɬɵ ɨɪɚɧɠɟɜɵɟ  8 
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4.5.1 ɉɨɞɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ  

ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [34]. 

Ɍɚɛɥɢɰɚ 4.4 – Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɪɟɞɫɬɜ 
ɦɨɧɬɚɠɚ 

ɗɫɤɢɡ (ɪɚɡɦɟɪɵ, ɦɦ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɨɬɪɟɛ. 
ɤɨɥ-ɜɨ, 

ɲɬ 

Ƚɪɭɡɨ-
ɩɨɞɴɟɦ-

ɧɨɫɬɶ 

Ɇɚɫɫɚ, 
ɬ 

Ɋɚɫɱ. 
ɜɵɫɨɬɚ

, ɦ 

ɉɨɥɭɪɚɦɚ 
ɋɩɟɰɢɚɥɶɧɚɹ 

ɫɨɫɬɚɜɧɚɹ 
ɬɪɚɜɟɪɫɚ 

 

 0,7 4,3 1 

ɉɨɞɤɪɚɧɨɜɵɟ ɩɭɬɢ, 
ɫɜɹɡɢ, ɩɪɨɝɨɧɵ 

ɫɬɪɨɩ 2ɋɌ1-
25; 

 

12 0,18 4,3  

ɉɪɨɝɨɧɵ 
Ƚɪɭɡɨɡɚɯɜɚɬɧɨ
ɟ ɭɫɬɪɨɣɫɬɜɨ 

 

2 0,11 5,1  

ɉɨɞɤɪɚɧɨɜɵɟ ɛɚɥɤɢ 
Ƚɪɭɡɨɡɚɯɜɚɬɧɨ
ɟ ɭɫɬɪɨɣɫɬɜɨ 

    

ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ ɢ ɩɥɢɬɵ 
ɭɬɟɩɥɢɬɟɥɹ 

ɋɩɟɰɢɚɥɶɧɚɹ 
ɬɪɚɜɟɪɫɚ 

 

2 0,12 4,8  

 
4.5.2 ȼɵɛɨɪ ɤɪɚɧɚ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ  

ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɬɟɦ ɢɥɢ ɢɧɵɦ ɤɪɚɧɨɦ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɦɨɧɬɚɠɚ ɫ ɭɱɟɬɨɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɞɴɟɦɚ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɨɧɬɢɪɭɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɨɞɧɨɣ ɫɬɨɹɧɤɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɟɪɟɫɬɚɧɨɜɨɤ 
ɤɪɚɧɚ.  
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ɉɪɢ ɜɵɛɨɪɟ ɤɪɚɧɚ ɜɧɚɱɚɥɟ ɨɩɪɟɞɟɥɹɟɦ ɩɭɬɶ ɞɜɢɠɟɧɢɹ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɢ ɦɟɫɬɚ ɟɝɨ ɫɬɨɹɧɨɤ (ɫɦɨɬɪɢ ɥɢɫɬ 6 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ).  

Ɇɨɧɬɢɪɭɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɨɣ, 
ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɨɣ ɢ ɬɪɟɛɭɟɦɵɦ ɜɵɥɟɬɨɦ ɫɬɪɟɥɵ. ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
ɩɪɨɢɡɜɟɞɟɧ ɩɭɬɟɦ ɧɚɯɨɠɞɟɧɢɹ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɬɪɟɛɭɟɦɨɣ 
ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ (ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ), ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ (ɦɨɧɬɚɠɧɚɹ 
ɦɚɫɫɚ) ɢ ɜɵɥɟɬɚ ɫɬɪɟɥɵ. Ƚɪɭɡɨɜɵɫɬɨɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ ɫɦɨɬɪɢ ɧɚ 
ɪɢɫɭɧɤɟ 4.1. 

 

Ɋɢɫɭɧɨɤ 4.1 – Ƚɪɭɡɨɜɵɫɨɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧ 
Ʉɋ45717 

Ɇɨɧɬɚɠɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɆɆ, ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ 
ɤɪɸɤɚ ɇɄ , ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ lɤ ɢ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ 
ɫɬɪɟɥɵ Lɋ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɱɟɦ ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɜɵɛɢɪɚɸɬɫɹ ɷɥɟɦɟɧɬɵ ɫ ɧɚɢɛɨɥɶɲɟɣ ɦɚɫɫɨɣ, ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɟ ɨɬ 
ɤɪɚɧɚ ɢ ɜɵɫɨɤɨɪɚɫɩɨɥɨɠɟɧɧɵɟ. ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɩɨɞɛɨɪɚ ɤɪɚɧɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɧɬɚɠ ɩɨɥɭɪɚɦɵ ɫɨɫɬɨɹɳɟɣ ɢɡ ɷɥɟɦɟɧɬɨɜ ɤɨɥɨɧɧɵ ɤɪɚɣɧɟɣ 
Ʉ1, ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ Ɋ1, Ɋ2, Ɋ4, Ɋ5. 

Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ: ܯˏ = ʛэ + ʛˆ = 4884 + 0,7 = 4884,7 ɤɝ = 4,9 ɬ,                                     (4.1) 
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ɝɞɟ ʛэ = 4884 ɤɝ – ɦɚɫɫɚ ɬɹɠɟɥɨɣ ɩɨɥɭɪɚɦɦɵ;  
 ʛˆ = 0,7 ɤɝ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
(ɭɱɢɬɵɜɚɟɬɫɹ ɦɚɫɫɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɫɬɪɨɩɚ). 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ (ɪɢɫɭɧɨɤ 4.2) ɩɨ ɮɨɪɦɭɥɟ ʜˍ = ℎ଴ + ℎˊ + ℎэ + ℎˆ = 0 + 0,5 + 14,7 + 4,3 = 19,5 ɦ,                        (4.2) 

ɝɞɟ ℎ଴ = 0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɦ; 
 ℎˊ = 0,5 ɦ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ 
ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ℎэ = 14,7 ɦ – ɜɵɫɨɬɚ ɧɚɢɜɵɫɲɟɣ ɬɨɱɤɢ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ; 
 ℎˆ = 4,3 ɦ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ     
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ), ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [34]. 

 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ: ʜ˔ = ʜˍ + ℎ˒ = 19,5 + 2 = 21,5 ɦ,                                                                 (4.3) 

ɝɞɟ ℎ˒ = 2 ɦ – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ. 

 Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ: ݈ˍ = ሺܾ + ܾଵ + ܾଶሻ × ሺʜ˔ − ℎ˛ሻℎˆ + ℎ˒ + ܾଷ,                                                            (4.4) 

ɝɞɟ ܾ = 0,5 ɦ – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ 
ɷɥɟɦɟɧɬɨɦ; 
 ܾଵ = 0,11 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ (ɩɨɥɨɜɢɧɚ ɲɢɪɢɧɵ ɢɥɢ ɞɥɢɧɵ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ 
ɩɨɞɴɟɦɚ); 
 ܾଶ = 0,5 ɦ – ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ; 
 ℎ˛ = 2 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ (ɩɹɬɵ); 
ɫɬɪɟɥ 
 ܾଷ = 2 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ. 

 ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ, ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ ɜ ɮɨɪɦɭɥɭ (4.4), ɩɨɥɭɱɚɟɦ: ݈ˍ = ሺ0,5 + 0,11 + 0,5ሻ × ሺ21,5 − 2ሻ
4,3 + 2 + 2 = 5,44 ɦ. 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܮ௖ = √ሺ݈ˍ − ܾଷሻଶ + ሺʜ˔ − ℎ˛ሻଶ = √ሺ5,44 − 2ሻଶ + ሺ21,5 − 2ሻଶ = 
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= 19,8 ɦ.                                                                                                                             (4.5) 

 ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɦɨɧɬɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜɵɛɢɪɚɟɦ ɩɨ ɪɢɫɭɧɤɭ 
4.1. Ʉɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɢɩɚ Ʉɋ-45717 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 – ɞɥɢɧɚ ɫɬɪɟɥɵ ܮ௖ = 21 ɦ  
 – ɜɵɥɟɬ ɫɬɪɟɥɵ ݈ˍ = 6 ÷ 20 ɦ; 
 – ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ʜˍ = 20 ɦ; 
 – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ Q = 4,6 ɬ. 
 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɪɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 
Ɋɢɫɭɧɨɤ 4.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɪɚɧɚ 

4.5.3 ȼɵɱɢɫɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ  

Ɉɛɴɟɦɵ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5, ɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɢɡɞɟɥɢɹɯ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 

Ʉɪɨɦɟ ɤɨɥɢɱɟɫɬɜɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɩɨɥɶɡɭɹɫɶ 
ɫɯɟɦɚɦɢ ɭɡɥɨɜ ɢɡ «Ʉɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɚɡɞɟɥɚ», ɨɛɴɟɦɵ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɪɚɛɨɬ 
ɩɨ ɭɫɬɚɧɨɜɤɟ ɛɨɥɬɨɜ. ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɩɨɞɫɱɟɬɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɩɨ ɬɚɛɥ.4.5.  

Ɍɚɛɥɢɰɚ 4.5 – Ɉɛɴɟɦɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

№ 
ɩ/ɩ 

ɗɫɤɢɡ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ʉɨɥ-

ɜɨ 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɚɯ 

ɇ
ɚɢ

ɦɟ
ɧɨ

-
ɜɚ

ɧɢ
ɢ 

ɦɚ
ɬɟ

ɪɢ
ɚ-

ɥɨ
ɜ 

Ʉɨ
ɥ-

ɜɨ
 ɧ

ɚ 
ɟɞ

. ɢ
ɡɦ

. 

Ʉɨ
ɥ-

ɜɨ
 ɧ

ɚ 
ɡɞ

ɚɧ
ɢɟ

 

1 
Ɇɨɧɬɚɠɧɵɟ ɫɬɵɤɢ ɧɚ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɛɨɥɬɚɯ ɩɪɢ ɲɬ. 8 

Ȼɨɥɬɵ 
ɜɵɫɨɤɨɩɪɨɱɧɵɟ 

48 1600 
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ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɟ 
ɩɨɥɭɪɚɦɵ 

 
2 Ɇɨɧɬɚɠɧɵɣ ɫɬɵɤ ɩɪɢ 

ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɟ 
ɪɢɝɟɥɟɣ ɢ ɤɨɥɨɧɧ ɩɨɥɭɪɚɦɵ 

ɲɬ. 3 ȼɬɭɥɤɚ 3 120 

3 Ɇɨɧɬɚɠɧɵɣ ɫɬɵɤ ɩɨɥɭɪɚɦ 
ɩɪɢ ɦɨɧɬɚɠɟ 

 

ɲɬ. 8 
Ȼɨɥɬɵ 

ɦɨɧɬɚɠɧɵɟ 
16 416 

Ɍɚɛɥɢɰɚ 4.6 – Ɇɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ 

Ɉɛɴɟɦ 
ɪɚɛɨɬ, ɲɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 
ɢ ɢɡɞɟɥɢɣ, ɦɚɪɤɚ, ȽɈɋɌ 

ȿɞ. 
ɢɡɦɟɪɟɧɢɹ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ɧɚ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ 

ɉɨɬɪɟɛɧɨɫɬɶ ɧɚ 
ɨɛɴɟɦ ɪɚɛɨɬ 

26 ɋɪɟɞɧɢɣ ɫɬɨɣɤɢ ɪɚɦɵ ɬ 0,4 10,4 
52 Ʉɪɚɣɧɢɟ ɫɬɨɣɤɢ ɪɚɦɵ ɬ 1,7 88,4 
78 ɗɥɟɦɟɧɬɵ ɪɢɝɟɥɹ ɬ 0,6 46,8 
420 ɉɪɨɝɨɧɵ ɬ 0,14 58,8 
298 ɋɜɹɡɢ ɬ 0,1 29,8 

6780 ɦ2 ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ ɬ 0,008 54,24 
100 Ȼɨɥɬɵ ɜɵɫɨɤɨɩɪɨɱɧɵɟ Ɇ20 100 ɲɬ - 35,8 
100 ȼɢɧɬɵ ɫɚɦɨɧɚɪɟɡɚɸɳɢɟ 100 ɲɬ - 9,4 
10 Ɏɨɧɚɪɧɵɟ ɩɟɪɟɩɥɟɬɵ ɬ 0,07 0,7 

 
4.5.4 ȼɵɛɨɪ ɫɩɨɫɨɛɨɜ ɜɪɟɦɟɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ  

 ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɦɨɧɬɢɪɭɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɛɥɸɞɟɧɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
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ɭɫɬɚɧɨɜɤɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɫɬɚɧɨɜɤɨɣ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ 
ɫɜɹɡɟɣ. Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɧɚɱɢɧɚɬɶ ɫ ɭɫɬɚɧɨɜɤɢ ɪɚɦ ɫɜɹɡɟɜɨɝɨ ɛɥɨɤɚ ɫ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ.  

ȼɪɟɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɩɟɪɜɵɯ ɩɨɥɭɪɚɦ ɩɪɨɢɡɜɨɞɹɬ ɪɚɫɱɚɥɤɚɦɢ, ɚ 
ɩɨɫɥɟɞɭɸɳɢɟ ɫɨɟɞɢɧɹɸɬ ɫ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɟɤɬɧɵɯ 
ɩɪɨɝɨɧɨɜ, ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ. ȼɪɟɦɟɧɧɨɟ ɤɪɟɩɟɥɟɧɢɟ ɩɟɪɜɵɯ ɩɨɥɭɪɚɦ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
Ɋɢɫɭɧɨɤ 4.3 – ȼɪɟɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɩɟɪɜɵɯ ɩɨɥɭɪɚɦ 

4.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

– ɋɉ 49.13330.2012 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 

– ɋɉ 12-136-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ»; 

– ȽɈɋɌ 12.3.002-75 «ɉɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ»; 
– ȽɈɋɌ 12.2.012-75 «ɉɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»; 
– ȽɈɋɌ Ɋ 12.3.047-98 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ»; 
– ȽɈɋɌ 12.1.013-78 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ. ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ»; 
– ȽɈɋɌ 23407-78 «Ɉɝɪɚɠɞɟɧɢɹ ɢɧɜɟɧɬɚɪɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɢ 

ɭɱɚɫɬɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ». 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɦɫɚɧɢɬɚɪɢɢ, ɩɨɠɚɪɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɪɚɛɨɬ, ɧɚɡɧɚɱɟɧɧɵɯ ɩɪɢɤɚɡɨɦ. Ɉɬɜɟɬɫɬɜɟɧɧɨɟ 
ɥɢɰɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɦɨɧɬɚɠɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɛɪɢɝɚɞɢɪɚ. Ɋɚɫɩɨɪɹɠɟɧɢɹ ɢ ɭɤɚɡɚɧɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɥɢɰɚ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɧɚ 
ɨɛɴɟɤɬɟ.  

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɵɞɚɱɟɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɨɛɭɜɢ ɢ 
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ɞɪ.), ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɛɨɱɢɯ 
(ɨɝɪɚɠɞɟɧɢɹ, ɨɫɜɟɳɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ, ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɬ.ɞ.), ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. Ɋɚɛɨɱɢɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ 
ɬɪɭɞɚ, ɩɢɬɚɧɢɹ ɢ ɨɬɞɵɯɚ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɩɟɰɨɛɭɜɢ ɢ ɫɩɟɰɨɞɟɠɞɟ. ȼɫɟ 
ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ 
ɤɚɫɤɢ.  

Ɋɟɲɟɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɢ ɧɚɯɨɞɢɬɶ 
ɨɬɪɚɠɟɧɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬɚɯ ɢ ɫɯɟɦɚɯ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ.  

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɢɥɢ ɦɨɧɬɚɠɧɵɯ ɫɯɟɦ. ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɭɤɚɡɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɫɬɢ ɡɚɩɪɟɳɚɟɬɫɹ.  

ȼ ɩɪɨɟɤɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɪɟɠɢɦɵ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɡɨɧɚɦɢ 
ɫɬɪɚɧɵ ɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ.  

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɟɤɬɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɩɪɟɞɵɞɭɳɚɹ ɨɩɟɪɚɰɢɹ 
ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ.  

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɢɤɢ, ɩɪɨɲɟɞɲɢɟ 
ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɢ ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫɨ ɫɩɟɰɢɮɢɤɨɣ ɦɨɧɬɚɠɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɇɨɧɬɚɠɧɢɤɚɦ, ɜɵɩɨɥɧɹɸɳɢɦ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ, ɜɵɩɨɥɧɹɬɶ 
ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɚɯɨɜɤɟ ɦɨɧɬɚɠɧɵɦɢ ɩɨɹɫɚɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɦɟɫɬɚɦ, 
ɭɤɚɡɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ. Ɇɨɧɬɚɠɧɵɣ ɩɨɹɫ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɵɬɚɧ, ɢ 
ɢɦɟɬɶ ɛɢɪɤɭ.  

ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 
ɪɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɚɜɢɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɜɨɡɥɚɝɚɟɬɫɹ 
ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢ ɦɚɫɬɟɪɚ.  

Ɋɚɛɨɱɢɟ, ɜɵɩɨɥɧɹɸɳɢɟ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧɵ ɡɧɚɬɶ:  
– ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɞɥɹ ɨɪɝɚɧɢɡɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ;  
– ɩɪɚɜɢɥɚ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ;  
– ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, 

ɫɨɞɟɪɠɚɧɢɸ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɫɚɧɢɬɚɪɢɢ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

– ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ.  
ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɛɪɢɝɚɞɢɪ ɨɛɹɡɚɧ:  
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– ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɫɦɟɧɵ ɥɢɱɧɨ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɫɟɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɪɭɤɨɜɨɞɢɦɨɣ ɢɦ ɛɪɢɝɚɞɵ ɢ ɧɟɦɟɞɥɟɧɧɨ 
ɭɫɬɪɚɧɢɬɶ ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ. ȿɫɥɢ ɧɚɪɭɲɟɧɢɹ ɧɟ ɦɨɝɭɬ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɫɢɥɚɦɢ ɛɪɢɝɚɞɵ ɢɥɢ ɭɝɪɨɠɚɸɬ ɡɞɨɪɨɜɶɸ ɢɥɢ ɠɢɡɧɢ ɪɚɛɨɬɚɸɳɢɯ, 
ɛɪɢɝɚɞɢɪ ɞɨɥɠɟɧ ɞɨɥɨɠɢɬɶ ɨɛ ɷɬɨɦ ɦɚɫɬɟɪɭ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ ɧɟ 
ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

– ɩɨɫɬɨɹɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɨɛɭɱɚɬɶ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡɨɩɚɫɧɵɦ 
ɩɪɢɟɦɚɦ ɬɪɭɞɚ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɬɪɭɞɨɜɭɸ ɞɢɫɰɢɩɥɢɧɭ ɫɪɟɞɢ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢ ɫɨɛɥɸɞɟɧɢɟ ɢɦɢ ɩɪɚɜɢɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɨɪɹɞɤɚ ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɹɬɶ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɥɟɧɚɦɢ ɛɪɢɝɚɞɵ;  

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ;  
– ɧɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɫɩɟɰɨɛɭɜɢ; 
– ɫɥɟɞɢɬɶ ɡɚ ɱɢɫɬɨɬɨɣ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɨɝɪɚɠɞɟɧɢɟɦ ɨɩɚɫɧɵɯ ɦɟɫɬ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɝɚɛɚɪɢɬɨɜ; 
– ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɯɨɠɞɟɧɢɹ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢɥɢ 

ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. ɇɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɥɢɰ ɫ ɩɪɢɡɧɚɤɚɦɢ ɡɚɛɨɥɟɜɚɧɢɹ ɢɥɢ 
ɜ ɧɟɬɪɟɡɜɨɦ ɫɨɫɬɨɹɧɢɢ, ɭɞɚɥɹɬɶ ɢɯ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ.  

Ʌɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ, ɨɛɹɡɚɧɨ:  
– ɨɡɧɚɤɨɦɢɬɶ ɪɚɛɨɱɢɯ ɫ Ɋɚɛɨɱɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɨɣ ɩɨɞ ɪɨɫɩɢɫɶ;  
– ɫɥɟɞɢɬɶ ɡɚ ɢɫɩɪɚɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ;  
– ɪɚɡɴɹɫɧɢɬɶ ɪɚɛɨɬɧɢɤɚɦ ɢɯ ɨɛɹɡɚɧɧɨɫɬɢ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ.  
ɉɪɢɦɟɧɹɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ (ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ) 

ɫɥɟɞɭɟɬ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ȽɈɋɌ 12.2.013.0-91 ɢ ɈɋɌ 36-108-83. 
ɉɪɢɦɟɧɹɬɶ ɪɭɱɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɢɟɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɩɚɫɩɨɪɬɟ. 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɦɚɲɢɧɵ: 

ɢɫɩɪɚɜɧɨɫɬɶ ɤɚɛɟɥɹ (ɲɧɭɪɚ), ɱɟɬɤɨɫɬɶ ɪɚɛɨɬɵ ɜɵɤɥɸɱɚɬɟɥɹ, ɪɚɛɨɬɭ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ.  

Ʉ ɪɚɛɨɬɟ ɫ ɪɭɱɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɦɚɲɢɧɚɦɢ (ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ) ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ ɢ 
ɢɦɟɸɳɢɟ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɦɚɲɢɧɢɫɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɤɪɚɧɚ ɞɨɥɠɟɧ 
ɩɪɨɜɟɪɢɬɶ:  

– ɦɟɯɚɧɢɡɦ ɤɪɚɧɚ, ɟɝɨ ɬɨɪɦɨɡɚ ɢ ɤɪɟɩɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɯɨɞɨɜɭɸ ɱɚɫɬɶ ɢ 
ɬɹɝɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ;  

– ɢɫɩɪɚɜɧɨɫɬɶ ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɤɪɚɧɟ (ɤɨɧɟɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɭɤɚɡɚɬɟɥɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɥɟɬɚ ɫɬɪɟɥɵ, 
ɫɢɝɧɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɚɜɚɪɢɣɧɨɝɨ ɪɭɛɢɥɶɧɢɤɚ, ɨɝɪɚɧɢɱɢɬɟɥɹ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɞɪ.);  

– ɫɬɪɟɥɭ ɢ ɟɟ ɩɨɞɜɟɫɤɭ;  
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– ɫɨɫɬɨɹɧɢɟ ɤɚɧɚɬɨɜ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɬɪɚɜɟɪɫ, 
ɤɪɸɤɨɜ).  

– ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɜɫɟ ɦɟɯɚɧɢɡɦɵ ɤɪɚɧɚ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɩɪɢɛɨɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɛɥɨɤɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɨɪɦɨɡɚ ɢ ɩɪɨɬɢɜɨɭɝɨɧɧɵɟ ɫɪɟɞɫɬɜɚ. ɉɪɢ 
ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɭɫɬɪɚɧɟɧɢɹ ɫɜɨɢɦɢ ɫɢɥɚɦɢ 
ɤɪɚɧɨɜɳɢɤ ɨɛɹɡɚɧ ɞɨɥɨɠɢɬɶ ɦɟɯɚɧɢɤɭ ɢɥɢ ɦɚɫɬɟɪɭ. Ɋɚɛɨɬɚɬɶ ɧɚ ɧɟɢɫɩɪɚɜɧɨɦ 
ɤɪɚɧɟ ɡɚɩɪɟɳɚɟɬɫɹ.  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ:  

– ɧɟɥɶɡɹ ɧɚɯɨɞɢɬɶɫɹ ɥɸɞɹɦ ɜ ɝɪɚɧɢɰɚɯ ɨɩɚɫɧɨɣ ɡɨɧɵ (ɫɦ. ɥɢɫɬ 6 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ);  

– ɩɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɚɥɶɧɵɦɢ ɤɚɧɚɬɚɦɢ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɛɪɟɡɟɧɬɨɜɵɦɢ ɪɭɤɚɜɢɰɚɦɢ;  

– ɡɚɩɪɟɳɚɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ ɝɪɭɡɨɜ ɭɞɚɪɹɬɶ ɩɨ ɫɬɪɨɩɚɦ ɢ ɤɪɸɤɭ 
ɤɪɚɧɚ;  

– ɡɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɬɶ, ɩɪɨɯɨɞɢɬɶ ɢɥɢ ɪɚɛɨɬɚɬɶ ɩɨɞ ɩɨɞɧɹɬɵɦ ɝɪɭɡɨɦ;  
– ɡɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɝɪɭɡɵ, ɥɟɠɚɳɢɦɢ ɜ ɧɟɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ; 
– ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ ɧɟ ɞɨɥɠɟɧ ɨɩɭɫɤɚɬɶ ɝɪɭɡ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɨɜɨɪɨɬɨɦ 

ɫɬɪɟɥɵ;  
– ɧɟ ɛɪɨɫɚɬɶ ɪɟɡɤɨ ɨɩɭɫɤɚɟɦɵɣ ɝɪɭɡ.  
ɂɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɦɨɧɬɢɪɭɟɦɵɯ ɩɚɧɟɥɟɣ ɢ ɫɢɥɶɧɨɝɨ ɜɟɬɪɚ 

ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɬɪɭɞɧɨɫɬɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɛɨɬ. ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 
20 ɦ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɢɡɦɟɪɟɧɢɟ ɜɟɬɪɚ ɜ ɧɚɢɜɵɫɲɟɦ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. Ʉɨɝɞɚ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɟɜɵɫɢɬ 8 ɦ/ɫ, ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶ 
ɪɚɛɨɬɵ ɫ ɩɨɞɜɟɲɟɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɥɢɱɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ. ȿɫɥɢ ɜɟɬɟɪ ɫɢɥɶɧɟɟ, ɱɟɦ 10,7 ɦ/ɫ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɜɫɟ 
ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ. ɉɟɪɟɞ ɨɤɨɧɱɚɧɢɟɦ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɧɟɨɛɯɨɞɢɦɨ, ɫ ɭɱёɬɨɦ 
ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ ɜɟɬɪɚ, ɩɪɢ ɤɪɟɩɢɬɶ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɩɚɧɟɥɢ ɜɫɟɦɢ ɜɢɧɬɚɦɢ, 
ɚ ɧɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɩɚɧɟɥɢ ɧɚ ɤɪɨɜɥɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɬɨɥɶɤɨ 
ɫɜɹɡɚɧɧɵɦɢ ɜ ɩɚɤɟɬɵ ɢ ɡɚɤɪɟɩɥёɧɧɵɦɢ ɤ ɧɟɫɭɳɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 

4.7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

Ʉɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ, 
ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ «Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ (Ɍɗɉ)» ɥɢɫɬ 6 – 
ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ.  

Ⱦɥɹ ɩɨɞɫɱɟɬɚ ɨɛɴɟɦɚ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 
(Ʌɢɫɬ 6) V=635,44 ɬ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɹ ɜ ɬɚɛɥɢɰɟ 4.7 
«Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ» – Qɱɟɥ.-ɫɦ. = Qɱɟɥ.-ɱɚɫ. /Ɍɫɦ. 
=184,36 ɱɟɥ-ɫɦ. 

ȼɵɪɚɛɨɬɤɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ: ɇɜɵɪ. =V/Q=635,44/184,36=3,45 ɬ.  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ – T=33 ɞɧɹ (ɥɢɫɬ 6 – ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ, 

«Ƚɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»);  
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Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥ-ɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɦɟɧɭ – 8 (ɥɢɫɬ 6 – ɝɪɚɮɢɱɟɫɤɚɹ 
ɱɚɫɬɶ, «Ƚɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»);  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɛɥɢɰɭ «Ʉɚɥɶɤɭɥɹɰɢɹ 
ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ» (ɬɚɛɥɢɰɚ 4.7) – Ɂɩ=1298,38 ɪɭɛ.;  

Ʉɨɥɢɱɟɫɬɜɨ ɫɦɟɧ – n=1 (ɥɢɫɬ 6 – ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ, «Ƚɪɚɮɢɤ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»).  

Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɵ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.7 
«Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ». 
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Ɍɚɛɥɢɰɚ 4.7 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

Ɉ
ɛɨ

ɫɧ
ɨɜ

ɚ
ɧɢ

ɟ 
ȿɇ

ɢɊ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞɟɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ ɱɟɥ.-

ɱ 

Ɋɚɫɰɟɧɤɚ 
Ɋɭɛ., ɤɨɩ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
ɱɟɥ.-ɱ 

ɋɭɦɦɚ ɪɭɛ., 
ɤɨɩ. 

§ȿ1-5 
ɬɚɛɥ. 2, 

1ɚ,ɛ 

ȼɵɝɪɭɡɤɚ ɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ ɞɨ 
0,5 ɬ 

100 ɬ 0,033 

Ɍɚɤɟɥɚɠɧɢɤ 
2ɪ-2 

22 14,09 0,73 0,46 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 11 11,06 0,36 0,36 

§ȿ1-5 
ɬɚɛɥ. 2, 

2ɚ,ɛ 

ȼɵɝɪɭɡɤɚ ɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ ɞɨ 
1 ɬ 

100 ɬ 0,36 

Ɍɚɤɟɥɚɠɧɢɤ 
2ɪ-2 

12 7,08 4,32 2,55 

Ɇɚɲɢɧɢɫɬ 4ɪ-1 6,1 6,42 2,20 2,31 

§ȿ1-5 
ɬɚɛɥ. 2, 

3ɚ,ɛ 

ȼɵɝɪɭɡɤɚ ɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ ɞɨ 
1,5 ɬ 

100 ɬ 1,25 

Ɍɚɤɟɥɚɠɧɢɤ 
2ɪ-2 

8,8 5,63 11,0 7,04 

Ɇɚɲɢɧɢɫɬ 4ɪ-1 4,4 4,66 5,5 5,83 

§ȿ1-3 
ɬɚɛɥ. 2, 

1-4ɝ 

ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ 

ɲɬ 156 

Ɇɨɧɬɚɠɧɢɤɢ 
6ɪ-1; 5ɪ-1;4ɪ-

4;3ɪ-1 
0,18 0,153 28,08 23,87 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,04 0,042 6,24 6,55 

ɬ 164,3 

Ɇɨɧɬɚɠɧɢɤɢ 
6ɪ-1; 5ɪ-1;4ɪ-

4;3ɪ-1 
0,55 0,468 90,37 76,89 

Ɇɚɲɢɧɢɫɬ 4ɪ-1 0,11 0,117 18,07 19,22 

§ȿ5-1-
19 ɩ.1 

ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ ɩɪɢ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ 
ɫɛɨɪɤɟ 

100 
ɛɨɥɬɨ

ɜ 
9,4 

Ɇɨɧɬɚɠɧɢɤɢ 
4ɪ-1;3ɪ-1 

8,05 6,00 75,67 56,4 

§ȿ5-1-
9,1,2,ɚ,ɛ 

Ɇɨɧɬɚɠ ɫɪɟɞɧɢɯ ɫɬɨɟɤ ɤɚɪɤɚɫɚ ɬ 33,05 
Ɇɨɧɬɚɠɧɢɤɢ 
6ɪ-1;4ɪ-4;3ɪ-1 

0,83 2,83 27,43 93,53 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,168 0,742 5,55 24,52 
 



87 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.7 
§ȿ5-1-
6,1,ɩ1-

1ɛ 
Ɇɨɧɬɚɠ ɩɨɥɭɪɚɦ ɤɚɪɤɚɫɚ ɬ 131,25 

Ɇɨɧɬɚɠɧɢɤɢ 
5ɪ-1;4ɪ-4;3ɪ-1 

1,1 0,88 144,38 115,5 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,36 0,38 47,25 49,88 

§ȿ5-1-
19 ɩ.1 

ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ ɩɪɢ ɦɨɧɬɚɠɟ 
ɩɨɥɭɪɚɦ 

100 
ɛɨɥɬɨ

ɜ 
2,56 

Ɇɨɧɬɚɠɧɢɤɢ 
4ɪ-1;3ɪ-1 

11,5 8,57 29,44 21,93 

§ȿ5-1-
14, ɩ.4 

ɚ,ɛ 
Ɇɨɧɬɚɠ ɤɪɚɧɨɜɵɯ ɩɭɬɟɣ 1 ɦ 144 

Ɇɨɧɬɚɠɧɢɤɢ 
5ɪ-1;4ɪ-2;3ɪ-1 

0,176 0,141 25,34 20,30 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,044 0,046 6,34 6,62 

§ȿ5-1-
14, ɩ.4 

ɚ,ɛ 
Ɇɨɧɬɚɠ ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɲɬ 116 

Ɇɨɧɬɚɠɧɢɤɢ 
5ɪ-1;4ɪ-2;3ɪ-1 

0,70 0,56 81,2 64,96 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,23 0,25 26,68 29,0 

§ȿ5-1-6, 
ɬɚɛɥ.2,4

ɛ 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɬɟɪɠɧɟɣ ɲɬ 182 

Ɇɨɧɬɚɠɧɢɤɢ 
5ɪ-1;4ɪ-2;3ɪ-1 

0,36 0,29 65,52 52,78 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,12 0,13 21,84 23,66 

§ȿ5-1-6, 
ɬɚɛɥ.2,4

ɞ 

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɜ ɜɢɞɟ ɮɟɪɦ 
(ɪɟɲɟɬɱɚɬɵɟ ɪɚɫɩɨɪɤɢ ɊɊɋ) ɲɬ 36 

Ɇɨɧɬɚɠɧɢɤɢ 
5ɪ-1;4ɪ-2;3ɪ-1 

0,39 0,31 14,04 11,16 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,13 0,14 4,68 5,04 

§ȿ5-1-
19 ɩ.1 

ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ ɩɪɢ ɦɨɧɬɚɠɟ ɫɜɹɡɟɣ 
100 

ɛɨɥɬɨ
ɜ 

7,44 
Ɇɨɧɬɚɠɧɢɤɢ 

4ɪ-1;3ɪ-1 
11,5 8,57 85,56 63,76 

§ȿ5-1-
6,1,ɩ1-

1ɛ 
Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ ɲɬ 420 

Ɇɨɧɬɚɠɧɢɤɢ 
5ɪ-1;4ɪ-2;3ɪ-1 

0,3 0,264 126 110,88 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,1 0,106 42 44,52 
§ȿ5-1-
19 ɩ.1 

ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ ɩɪɢ ɦɨɧɬɚɠɟ 
ɩɪɨɝɨɧɨɜ 

100 
ɛɨɥɨɜ 

16,4 
Ɇɨɧɬɚɠɧɢɤɢ 

4ɪ-1;3ɪ-1 
11,5 8,57 188,6 140,55 

§ȿ5-1-
20, 

ɬɚɛɥ.5-8 
Ʉɨɦɩɥɟɤɬɨɜɤɚ ɫɚɦɨɧɚɪɟɡɚɸɳɢɯ ɛɨɥɬɨɜ 

100 
ɛɨɥɨɜ 

9,4 
Ɇɨɧɬɚɠɧɢɤɢ 

4ɪ-1;3ɪ-1 
0,36 0,23 3,38 2,16 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.7 
§ȿ5-1-

20, 
ɬɚɛɥ.5-9 

ɉɨɞɴɟɦ ɤɪɚɧɨɦ ɥɢɫɬɨɜ ɜ ɩɚɱɤɟ 
100 ɦ2 
ɧɚɫɬɢ

ɥɚ 
64,8 

Ɇɨɧɬɚɠɧɢɤɢ 
4ɪ-1;3ɪ-1 

0,1 0,075 6,78 5,09 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,03 0,032 2,03 2,17 

§ȿ5-1-
20, 

ɬɚɛɥ.5-
10 

Ɋɚɫɤɥɚɞɤɚ ɢ ɭɤɥɚɞɤɚ ɜɪɭɱɧɭɸ ɥɢɫɬɨɜ ɧɚ 
ɤɪɨɜɥɟ ɞɥɢɧɨɣ ɞɨ 6 ɦ 

ɬ 

54,24 
Ɇɨɧɬɚɠɧɢɤɢ 

3ɪ-3 
2,6 1,82 141,02 98,72 

§ȿ5-1-
16, 

ɬɚɛɥ.1-1 

ɍɫɬɚɧɨɜɤɚ ɫɬɚɥɶɧɵɯ ɮɨɧɚɪɧɵɯ 
ɩɟɪɟɩɥɟɬɨɜ 

ɬ 0,7 
Ɇɨɧɬɚɠɧɢɤɢ 
5ɪ-1;4ɪ-1;3ɪ-2 

24,5 18,99 17,15 13,29 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 6,1 6,47 4,27 4,53 
§ȿ4-1-

22, 
ɬɚɛɥ.1-1 

Ⱥɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɫɜɚɪɧɵɯ 
ɫɬɵɤɨɜ 

10 
ɫɬɵɤɨ

ɜ 
86,6 

Ɇɨɧɬɚɠɧɢɤɢ 
4ɪ-1;2ɪ-1 

1,1 0,78 95,26 67,55 

 
ɉɪɨɱɢɟ ɢ ɧɟɭɱɬɟɧɧɵɟ ɪɚɛɨɬɵ 15% 

ɦɨɧɬɚɠɧɢɤɢ 15,3 18,5 

ɬɚɤɟɥɚɠɧɢɤɢ 5,3 6,3 

ɂɬɨɝɨ: Ɇɨɧɬɚɠɧɢɤɢ 1260,52 1057,82 

Ɍɚɤɟɥɚɠɧɢɤɢ 21,35 16,35 

ɦɚɲɢɧɢɫɬɵ 193,01 224,21 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

5.1 Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ  

5.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ  

Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ 
ɩɥɢɬɨɤ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ, ɨɛɴɟɦɚ ɢ ɪɚɡɦɟɳɟɧɢɹ 
ɨɛɴɟɤɬɨɜ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɰɟɥɹɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ 
ɩɪɢɦɟɧɟɧɢɹ ɢ ɫ ɭɱɟɬɨɦ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ; ɫɨɫɬɚɜɥɹɟɬɫɹ ɧɚ 
ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ (ɉɉɊ) ɢ ɜɯɨɞɢɬ ɜ ɟɝɨ ɫɨɫɬɚɜ. 
 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɛɥɢɡɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɞɨɪɨɝɨɣ ɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦɢ ɫɟɬɹɦɢ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɜɪɟɦɟɧɧɵɟ 
ɤɨɦɦɭɧɢɤɚɰɢɢ. 

5.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

ɋɨɝɥɚɫɧɨ [37], ɪɚɡɞɟɥ 15 ɩɭɧɤɬ 11 «Ɂɚɜɨɞ ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ» ɞɥɹ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɦɨɳɧɨɫɬɶɸ 68 ɦɥɧ. ɲɬ. ɜ 
ɝɨɞ. ɇɨɪɦɚɬɢɜɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɡɞɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 60 ɦɥɧ. ɲɬ. ɜ ɝɨɞ ଺ܶ଴ = 24 ɦɟɫɹɰɚ,  75 ɦɥɧ. ɲɬ. ɜ ɝɨɞ ଻ܶହ = 30 
ɦɟɫɹɰɟɜ  

ɇɨɪɦɚɬɢɜɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚ ɟɞɢɧɢɰɭ ɩɪɢɪɨɫɬɚ ɦɨɳɧɨɫɬɢ: ܶ̍ ˇ. = 60-24
75-30  = 0,4 (ɦɟɫ.). 

ɉɪɢɪɨɫɬ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 68-60 = 8 ɦɥɧ. ɲɬ. ɜ ɝɨɞ. 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɨɛɴɟɤɬɚ ɫ ɭɱɟɬɨɦ 

ɢɧɬɟɪɩɨɥɹɰɢɢ: ܶ̍ ˇ. = 0,4 × 8 + 24 = 27,2 ሺˏˈ˔. ሻ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɝ. Ʉɨɞɢɧɫɤɟ ɫɨɫɬɚɜɥɹɟɬ ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ݇ଵ=1,2 (ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝ. Ʉɨɞɢɧɫɤ), ݇ଶ=0,75 (ɞɥɹ 
ɨɛɴɟɤɬɨɜ ɫɨɨɪɭɠɚɟɦɵɯ ɢɡ ɥɟɝɤɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ). ܶ = 27,2×0,75×1,2 = 24,48 ɦɟɫɹɰɚ = 735 ɞɧɟɣ. 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ 1,8 ɦɟɫɹɰɚ (54 ɞɧɹ). 

5.1.3 ȼɵɛɨɪ ɢ ɪɚɡɦɟɳɟɧɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ  

ȼɵɛɨɪ ɤɪɚɧɚ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɪɨɢɡɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ 4 ɩ. 4.5.2 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ. Ⱦɥɹ ɦɨɧɬɚɠɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ 
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ɢɫɩɨɥɶɡɭɟɦ ɬɚɤɨɣ ɠɟ ɤɪɚɧ, ɤɚɤ ɢ ɞɥɹ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 
Ʉɋ45717.   

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɪɚɧɨɜ ɜɵɹɜɢɦ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ 
ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɬ ɢɥɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.  

Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɨ 
ȽɈɋɌ 23407-78.   

ȼ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɫɥɟɞɭɸɳɢɟ 
ɡɨɧɵ: ɦɨɧɬɚɠɧɭɸ, ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ, ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɚɫɧɭɸ ɢ ɡɨɧɭ 
ɪɚɛɨɬɵ ɤɪɚɧɚ.  

1. Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ 
ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. Ɂɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ 
ɡɞɚɧɢɹ.  

ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɨɛɨɡɧɚɱɚɸɬ ɩɭɧɤɬɢɪɧɨɣ ɥɢɧɢɟɣ ɩɨ ɤɨɧɬɭɪɭ ɡɞɚɧɢɹ.             
Ɋɚɞɢɭɫ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܴˏˊ = ௥ܮ + ݔ = 1,2 + 4 = 5,2 ɦ,                                                                      (5.1) 

ɝɞɟ  ܮ௥ = 1,2 ɦ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ;  4 = ݔ ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɟɧɧɨɝɨ 
ɷɥɟɦɟɧɬɚ ɫɨ ɡɞɚɧɢɹ (ɩɨ ɬɚɛɥɢɰɟ 3 ɊȾ 11-06-2007).  

ȼ ɷɬɨɣ ɡɨɧɟ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɬɨɥɶɤɨ ɦɨɧɬɚɠɧɵɣ ɦɟɯɚɧɢɡɦ, ɜɤɥɸɱɚɹ 
ɦɟɫɬɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɨɝɪɚɠɞɟɧɢɟɦ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ. ɋɤɥɚɞɢɪɨɜɚɬɶ 
ɦɚɬɟɪɢɚɥɵ ɡɞɟɫɶ ɧɟɥɶɡɹ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɡɞɚɧɢɟ ɧɚɡɧɚɱɚɟɦ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɦɟɫɬɚ, ɨɛɨɡɧɚɱɟɧɧɵɟ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɫ ɮɚɫɚɞɚ ɡɞɚɧɢɹ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ 
ɭɫɬɚɧɨɜɤɟ ɤɪɚɧɚ. Ɇɟɫɬɚ ɩɪɨɯɨɞɨɜ ɤ ɡɞɚɧɢɸ ɱɟɪɟɡ ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ ɫɧɚɛɠɚɟɦ 
ɧɚɜɟɫɚɦɢ.  

2. Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ (ɪɚɛɨɱɚɹ ɡɨɧɚ) – ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɩɪɟɞɟɥɚɯ 
ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ. ܴ௣ = ܴ௞௠௔௫ = 20 ɦ, 

ɝɞɟ  ܴ௞௠௔௫ = 20 ɦ – ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ. 

3. Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ܴ˒ˆ = ܴ˓ + 0,5 × ˆܮ = 20 + 0,5 × 6 = 23 ɦ,                                                 (5.2) 

ɝɞɟ  6 = ˆܮ ɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɫɬɟɧɨɜɨɣ 
ɩɚɧɟɥɢ.  

Ɂɨɧɨɣ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɜɨɡɦɨɠɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɤɪɸɤɟ ɤɪɚɧɚ.  

4. Ɉɩɚɫɧɚɹ ɡɨɧɚ ɤɪɚɧɚ 
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ܴˑ˒ = ܴ˓ + 0,5 × ˆܤ + ˆܮ + ݔ = 20 + 0,5×1,2 + 6 + 4 = 30,6 ɦ ≈ 31 ɦ,  (5.3) 

ɝɞɟ  ܴ˓ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ;  
  ;ɲɢɪɢɧɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ – ˆܤ 
  ;ɞɥɢɧɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ – ˆܮ 
 ,ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɝɪɭɡɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɟɝɨ ɤɪɚɧɨɦ – ݔ 
ɦ (ɩɨ ɬɚɛɥɢɰɟ 3 ɊȾ11-06-2007).                                             

Ɉɩɚɫɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɤɪɚɧɚ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ 
ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ 
ɩɚɞɟɧɢɢ. 

5.1.4 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ  

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɜɨɡɜɨɞɢɦ ɬɨɥɶɤɨ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ. Ʉɨɦɩɥɟɤɫ ɩɨɦɟɳɟɧɢɣ ɪɚɫɫɱɢɬɚɧ ɧɚ ɪɚɛɨɬɚɸɳɢɯ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɧɹɬɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

Ɋɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɞɜɟ ɫɦɟɧɵ:  
– ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɟɪɜɭɸ ɫɦɟɧɭ – 36 ɱɟɥɨɜɟɤ;  
– ɪɚɛɨɱɢɯ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ - 31 ɱɟɥɨɜɟɤɚ;  
– ɂɌɊ ɢ ɫɥɭɠɚɳɢɟ – 4 ɱɟɥɨɜɟɤɚ;  
– ɉɋɈ – 1 ɱɟɥɨɜɟɤ; 
– ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɜɨ ɜɬɨɪɭɸ ɫɦɟɧɭ – 32 ɱɟɥɨɜɟɤ;  
– ɪɚɛɨɱɢɯ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ - 28 ɱɟɥɨɜɟɤɚ;  
– ɂɌɊ ɢ ɫɥɭɠɚɳɢɟ – 4 ɱɟɥɨɜɟɤɚ;  
– ɉɋɈ – 1 ɱɟɥɨɜɟɤ.  
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  ܨ = ݂ × ܰ,                                                                                                              (5.4) 

ɝɞɟ   ݂ – ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ;       
 ܰ – ɧɨɪɦɚɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ.  

 ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɥɨɳɚɞɹɦ ɩɨɞɨɛɪɚɧɵ ɜɪɟɦɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ – 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɛɵɬɨɜɤɢ ɮɢɪɦɵ «ɋɄɆɌ». ȼɧɟɲɧɢɟ ɪɚɡɦɟɪɵ ɛɵɬɨɜɤɢ 
ɪɚɫɫɱɢɬɚɧɵ ɫ ɭɱɟɬɨɦ ɩɟɪɟɜɨɡɤɢ ɜ ɤɭɡɨɜɟ ɨɛɵɱɧɨɝɨ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢɥɢ 
ɩɪɢɰɟɩɚ (ɩɪɢ ɫɛɨɪɤɟ ɜɦɟɫɬɨ ɧɟɫɤɨɥɶɤɢɯ ɩɨɦɟɳɟɧɢɣ ɨɛɪɚɡɭɟɬɫɹ ɨɞɧɨ 
ɛɨɥɶɲɨɟ).  
 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɣ ɩɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɜɟɞɟɧɨ ɜ 
ɬɚɛɥɢɰɟ 5.1 
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Ɍɚɛɥɢɰɚ 5.1 – ɗɤɫɩɥɢɤɚɰɢɹ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
Ʉɨɥ-ɜɨ 
ɱɟɥɨɜɟɤ 

ɉɥɨɳɚɞɶ, ɦ2 Ɏɚɤɬɢɱɟɫɤɚɹ 
ɩɥɨɳɚɞɶ, ɦ2 

Ɍɢɩ 
ɩɨɦɟɳɟɧɢɹ 

ɇɚ ɨɞɧɨɝɨ 
ɱɟɥɨɜɟɤɚ 

Ɋɚɫɱɟɬɧɚɹ 

1 Ƚɚɪɞɟɪɨɛɧɚɹ 68 0,9 61,2 
64,8 

ɂɧɜɟɧɬɚɪɧɨɟ 

2 ɍɦɵɜɚɥɶɧɚɹ 36 0,05 1,8 

3 

ɉɨɦɟɳɟɧɢɹ 
ɞɥɹ ɨɛɨɝɪɟɜɚ, 
ɨɬɞɵɯɚ ɢ 
ɩɪɢɟɦɚ ɩɢɳɢ 

36 1 36 36 

4 Ⱦɭɲɟɜɚɹ  36 0,43 15,5 16,8 
5 ɋɭɲɢɥɶɧɚɹ 36 0,2 7,2 7,2 
6 ɉɪɨɪɚɛɫɤɚɹ 4 4,8 19,2 21,6 
7 Ȼɭɮɟɬ 41 0,6 24,6 28,8 
8 ɍɛɨɪɧɚɹ 41 0,07 2,87 3 ɂɧɞɢɜɢɞ. 

ɢɡɝɨɬɨɜɥɟɧɢɹ 9 
ɇɚɜɟɫ ɞɥɹ 
ɨɬɞɵɯɚ 

36 0,3 10,8 12 

 
ɉɪɢɧɹɬɵ ɪɚɡɦɟɪɵ ɛɵɬɨɜɨɤ: 
– ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɝɚɪɞɟɪɨɛɧɨɣ ɢ ɭɦɵɜɚɥɶɧɨɣ – 2,4ɯ12+2,4ɯ12+2,4ɯ3 ɦ; 
– ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɤɨɦɧɚɬɵ ɩɪɢɟɦɚ ɩɢɳɢ ɢ ɨɬɞɵɯɚ – 2,4ɯ6+2,4ɯ6+2,4ɯ3ɦ; 
– ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɛɭɮɟɬɚ – 2,4ɯ6+2,4ɯ6 ɦ; 
– ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɞɭɲɟɜɨɣ – 2,4ɯ7 ɦ; 
– ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɫɭɲɢɥɶɧɨɣ – 2,4ɯ3 ɦ; 
– ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɪɚɛɫɤɨɣ – 4,8ɯ6 ɦ. 
ɇɚɜɟɫ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. 

Ɇɨɛɢɥɶɧɵɟ ɬɭɚɥɟɬɧɵɟ ɤɚɛɢɧɵ ɡɚɤɚɡɵɜɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ.  ȼɫɟɝɨ ɩɥɨɳɚɞɶ 
ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ: 190,2 ɦ2. 

5.1.5 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: ɨɩɪɟɞɟɥɹɟɦ 
ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ; ɜɵɛɢɪɚɟɦ ɦɟɬɨɞ ɯɪɚɧɟɧɢɹ; 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɥɨɳɚɞɢ ɩɨ ɜɢɞɚɦ ɯɪɚɧɟɧɢɹ; ɜɵɛɢɪɚɟɦ ɬɢɩ ɫɤɥɚɞɨɜ; ɪɚɡɦɟɳɚɟɦ 
ɢ ɩɪɢɜɹɡɵɜɚɟɦ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫɤɥɚɞɵ.  

ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ ܲ = ܲˑ ˄˜ܶ × ܶː × ଵܭ ×  ଶ,                                                                                   (5.5)ܭ

ɝɞɟ  ܲˑ ˄˜ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 
 ܶ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɞɧɹɯ; 
 ܶː  – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ ɜ ɞɧɹɯ; 
 ;ଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞܭ 
 ଶ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹܭ 
ɦɚɬɟɪɢɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 
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 ɉɨɥɟɡɧɭɸ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ ܨ = ܸܲ ,                                                                                                                     (5.6) 

ɝɞɟ ܸ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ [12]. 

 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ (ɜɤɥɸɱɚɹ ɩɪɨɯɨɞɵ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܵ = ߚܨ ,                                                                                                                      (5.6) 

ɝɞɟ ߚ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɬɧɨɲɟɧɢɟ 
ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɤ ɨɛɳɟɣ (ɞɥɹ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ – 0,7; ɞɥɹ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ 
– 0,5÷0,6; ɩɪɢ ɲɬɚɛɟɥɶɧɨɦ ɯɪɚɧɟɧɢɢ – 0,6). 

 Ɋɚɫɱɟɬ ɫɤɥɚɞɚ ɜɵɩɨɥɧɹɟɦ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.2) 
Ɍɚɛɥɢɰɚ 5.2 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɡɞɟɥɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ 
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ɉɥɨɳ. 
ɫɤɥɚɞɚ, 

ɦ2 ܭଵ ܭଶ 

Ɉɬɤɪɵɬɵɟ ɫɤɥɚɞɵ 
ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦ3 635,4 33 89,67 

1,2 1,3 

12 187,2 416 
Ʉɢɪɩɢɱ ɦ3 17,09 5 7,8 5 26,68 76,2 
ɋɛɨɪɧɵɟ ɠ/ɛ 
ɤɨɧɫɬɪɭɤɰɢɢ 

ɦ3 0,66 4 7,8 5 1,57 5,62 

ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ 

ɦ2 6780 25 114,89 5 2341 56,88 

Ɂɚɤɪɵɬɵɟ ɫɤɥɚɞɵ 
Ɉɤɨɧɧɵɟ ɢ ɞɜɟɪɧɵɟ 
ɛɥɨɤɢ 

ɦ2 46,24 9 14,04 

1,2 1,3 

9 72,17 4,13 

ɋɬɟɤɥɨ ɨɤɨɧɧɨɟ ɦ2 362,16 6 14,04 9 547,45 3,03 
ɋɬɟɧɨɜɵɟ ɫɷɟɧɞɜɢɱ-
ɩɚɧɟɥɢ 

ɦ2 4241 9 115 5 3672 273,55 

ɂɬɨɝɨ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ – 554,7 ɦ2.  
ɂɬɨɝɨ ɩɥɨɳɚɞɶ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ – 280,7 ɦ2. 
ɂɬɨɝɨ ɩɥɨɳɚɞɶ ɜɫɟɯ ɫɤɥɚɞɨɜ – 835,4 ɦ2. 

5.1.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɢ ɪɚɫɱɟɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ  

ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɚɱɭ ɜ ɫɬɨɪɨɧɭ ɞɟɣɫɬɜɢɹ  ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ  ɦɟɯɚɧɢɡɦɨɜ, ɤ ɫɤɥɚɞɚɦ ɢ ɛɵɬɨɜɵɦ  ɩɨɦɟɳɟɧɢɹɦ.   
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Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ. ȼɪɟɦɟɧɧɭɸ ɞɨɪɨɝɭ ɩɪɨɟɤɬɢɪɭɟɦ ɤɨɥɶɰɟɜɨɣ. Ʉɨɧɫɬɪɭɤɰɢɹ 
ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ – ɝɪɭɧɬɨɜɵɟ, ɭɥɭɱɲɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɭɤɪɟɩɥɟɧɧɵɟ 
ɝɪɚɜɢɟɦ.  

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ:   
– ɦɟɠɞɭ   ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ - 1 ɦ;   
– ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ – 

1,5 ɦ.  
ȼ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɢɧɚ ɞɨɪɨɝɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 6 ɦ, ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɭɲɢɪɟɧɢɹ 18 ɦ.  
ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ – 3,5 ɦ. Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ 

ɞɨɪɨɝ ɩɪɢɧɢɦɚɟɦ 12 ɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ ɩɪɨɟɡɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɤɪɢɜɵɯ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 3,5 ɞɨ 5 ɦ.  

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ ɧɚɯɨɞɢɦ ɩɨ 
ɮɨɪɦɭɥɟ 

𝑖ܰ = ܳ𝑖 × 𝑖ܶ˙ݐ × ݃˕˓ × ̝ܶ ˏ × ݇˔ˏ ,                                                                                 (5.7) 

ɝɞɟ   ܳ𝑖 = 416 ɬ – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɨɝɨ ɝɪɭɡɚ, ɩɟɪɟɜɨɡɢɦɨɝɨ ɡɚ ɪɚɫɱёɬɧɵɣ 
ɩɟɪɢɨɞ; 
 ;ɱ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɵ 2,44 = ˙ݐ 
 𝑖ܶ = 33 ɞɧ. – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɝɪɭɡɚ;  
 ݃˕˓ =10 ɬ – ɩɨɥɟɡɧɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ;  
 ̝ܶ ˏ = 7,5 – ɫɦɟɧɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ; 
 ݇˔ˏ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɦɟɧɧɨɣ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ. 

 ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɚ ɩɨ ɮɨɪɦɭɥɟ ݐ˙ = ˓˒ݐ + 2 ݒ݈ + ˏݐ = 0,74 + 2 × 1
30 + 0,03 = 2,44 ˚,                                (5.8) 

ɝɞɟ 0,74 = ˓˒ݐ ɱ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ, ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ, 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɜɟɫɚ ɝɪɭɡɚ ɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 
 ݈ = 1 ɤɦ – ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɜɨɡɤɢ ɜ ɨɞɢɧ ɤɨɧɟɰ; 
 ;ɤɦ/ɱ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 30 = ݒ 
 ɱ – ɩɟɪɢɨɞ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɢ 0,03 = ˏݐ 
ɜɵɝɪɭɡɤɢ.   

 ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ, ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ ɜ ɮɨɪɦɭɥɭ (5.7) ɩɨɥɭɱɚɟɦ 

𝑖ܰ = 416×2,44
33×10×7,5×2  = 0,21 ɲɬ.   

 ɉɪɢɧɢɦɚɟɦ ɨɞɧɭ ɟɞɢɧɢɰɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ. 
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5.1.7 Ɋɚɫɯɨɞ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ  

  ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܳˑ˄˜ = ܳ˒˓ + ܳ˘ˑˊ−˄ы˕ + ܳ˒ˑˉ = 0,25 + 0,065 + 20 = 20,23 ɥ/ɫ.          (5.9) 

 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɨ ɮɨɪɦɭɥɟ ܳ˒˓ = 1,2 ∑ 3600×ݐ˚ܭ×ଵݍ×ܸ = 1,2 (17,09×20×1,6
8×3600 +

37,65×1,6
8×3600 ) =0,25,       (5.10) 

ɝɞɟ    1,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɞɵ; 
 ܸ – ɨɛɴɟɦ ɜɨɞɵ ɧɚ ɋɆɊ; 
 ;ଵ – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɟɞɟɧɢɰɭ ɩɨɬɪɟɛɥɟɧɢɹݍ 
 ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ – ˚ܭ 
ɬɟɱɟɧɢɟ ɫɦɟɧɵ; 
  .ɤɨɥ-ɜɨ ɱɚɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɦɟɧɭ – ݐ 

 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ- ɛɵɬɨɜɵɟ ɧɭɠɞɵ: ܳ˘ˑˊ−˄ы˕ = ܳ˘ˑˊ−˒ˋ˕ + ܳˇ˖˛ = 0,084 + 0,042 = 0,126 ɥ/ɫ,                     (5.11) 

ɝɞɟ    ܳ˘ˑˊ−˒ˋ˕ = 𝑁೘𝑎ೣ˔ˏ ×௤3×𝐾˚
8×3600

= 36×25×2,7
8×3600

= 0,084 ɥ/ɫ,  
ɝɞɟ  ܰ௠௔௫˔ˏ  = 36 ɱɟɥ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɦɟɧɭ; 
 ;ଷ = 25 ɥ – ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭݍ 
˛˖ˇܳ .ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ – 2,7 = ˚ܭ  = ܰ௠௔௫˔ˏ × ସݍ × 3600×˛˖ˇݐ௡ܭ = 10 × 30 × 0,3

0,6 × 3600 = 0,042 ɥ/ɫ, 

ɝɞɟ  ݍସ = 30 ɥ – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɩɨɥɶɡɭɸɳɟɝɨɫɹ 
ɞɭɲɟɦ; 
 ;௡ = 0,3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦܭ 
 .ɱ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ 0,6 – ˛˖ˇݐ 

 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɰɟɥɢ ɞɥɹ ɫɤɥɚɞɚ ɫ ɩɥɨɳɚɞɶɸ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨ 10 ɝɚ ɫɨɫɬɚɜɥɹɟɬ ܳ˒ˑˉ= 20 ɥ/ɫ.          
    ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɚ ɪɟɡɤɨ ɫɨɤɪɚɳɚɟɬɫɹ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 
ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, ɟё ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ܳ˓˃˔˘ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ ܳ˓˃˔˘ = ܳ˒ˑˉ+0,5(ܳ˒˓+ܳ˘ˑˊ−˄ы˕) = 20+0,5ሺ0,25+0,126ሻ=20,19 ɥ/ɫ.   (5.12) 

ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɨɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ: 
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ܦ = ݒ×݊˚˔˃˓ ܳ√×63,14 = 63,14×√ 20,19
3,14×2  = 113 ɦɢɧ,                                   (5.13) 

ɝɞɟ  ܳ ˓˃˔˚ = 20.19 ɥ/c – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ 
ɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɭɲɟɦ; 2 = ݒ ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ. 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ D =133 ɦɦ (ȽɈɋɌ 
30732-2001).  

ɂɫɬɨɱɧɢɤɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜɨɞɨɩɪɨɜɨɞɵ ɫ 
ɭɫɬɪɨɣɫɬɜɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɫɬɨɹɧɧɵɟ 
ɜɨɞɨɩɪɨɜɨɞɵ, ɫɨɨɪɭɠɚɟɦɵɟ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ 
ɜɪɟɦɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɞɢɧɟɧɧɭɸ ɫɢɫɬɟɦɭ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɯɨɡɹɣɫɬɜɟɧɧɵɟ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ, ɜ ɨɬɞɟɥɶɧɵɯ 
ɫɥɭɱɚɹɯ ɜɵɞɟɥɹɸɬ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ.  

ɋɟɬɢ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɭɫɬɪɚɢɜɚɟɦ ɩɨ ɬɭɩɢɤɨɜɨɣ ɫɯɟɦɟ.  

5.1.8 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ ܲ = ߙ (∑ ଵܭ × ௖ܲcos 𝜑 + ∑ ଶܭ × ௠ܲcos 𝜑 + ∑ ଷܭ × ܲˑ ˔˅ + ∑ ସܭ × ܲː +) , (5,14) 

ɝɞɟ  ܲ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 

 α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɟɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɫɟɱɟɧɢɹ (1,05 – 1,1); 

 ସ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦܭ ,ଷܭ ,ଶܭ ,ଵܭ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɟɫɨɜɩɚɞɟɧɢɣ ɩɨ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ;  
 ௖ܲ  – ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
 ௠ܲ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ; 
 ܲˑ ˔˅ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
 cos φ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ. 

Ɍɚɛɥɢɰɚ 5.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ 
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ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 
1. ɋɬɪɟɥɨɜɨɣ ɤɪɚɧ, Q ɞɨ 7ɬ ɲɬ. 1 30 0,35 0,7 12 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.3 
2.ɉɟɪɟɞɜɢɠɧɵɟ ɦɨɥɹɪɧɵɟ 
ɫɬɚɧɰɢɢ  

 2 10 0,15 0,65 5 

3. ɋɬɪɨɝɚɥɶɧɵɟ ɢ ɡɚɬɢɪɨɱɧɵɟ 
ɦɚɲɢɧɵ 

2 2 0,15 0,65 1 

ɂɬɨɝɨ 18 
ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 

1.Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ ɦ2 3340,15 0,015 0,015 0,8 40,08 
2.Ȼɵɬɨɜɵɟ ɢ ɫɥɭɠɟɛɧɵɟ 
ɩɨɦɟɳɟɧɢɹ 

46,2 2 0,003 0,8 0,11 

3.Ⱦɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ 32 0,096 0,003 0,8 0,078 
4.ɋɤɥɚɞ ɨɬɤɪɵɬɵɣ, ɧɚɜɟɫɵ 1840 5,52 0,003 0,8 4,4 
5. Ɂɚɤɪɵɬɵɟ ɫɤɥɚɞɵ 7,16 6,50 0,015 0,8 0,086 

ɂɬɨɝɨ 44,62 
ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 

1.Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦ2 4760 1 0,0002 1 1 
2. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ 641 2 0,003 1 2 
3.Ɉɫɧɨɜɧɵɟ ɩɪɨɯɨɞɵ ɢ 
ɩɪɨɟɡɞɵ 

ɤɦ 0,4 2 5 1 2 

4. Ⱥɜɚɪɢɣɧɨɟ ɨɫɜɟɳɟɧɢɟ 0,07 2 0,0035 1 0,002 
ɂɬɨɝɨ 5,002 

 Ɉɛɳɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ: ܲ = 1,1×ሺ18+44,62+5,002ሻ=74,38 ɤȼɬ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɟɪɟɞɜɢɠɧɚɹ ɤɨɦɩɥɟɤɬɧɚɹ ɩɨɞɫɬɚɧɰɢɹ ɬɢɩɚ ɉɄɌɉ-
Ɍȼ ɦɨɳɧɨɫɬɶɸ 100ɤȼɬ, ɤɨɧɫɬɪɭɤɰɢɹ ɚɜɬɨɮɭɪɝɨɧ, ɝɚɛɚɪɢɬɵ 6.20×2.30 ɩɨ ȽɈɋɌ 
14695 ɢ Ɍɍ 3412-017-02917889-2006.   

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ݊ = ܲ × ܧ × ݏܲˎ
,                                                                                                  (5.15) 

ɝɞɟ  ܲ =0,4 ȼɬ/ɦ2 – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, (ɩɪɨɠɟɤɬɨɪ ɉɁɋ-35);  
 ɥɤ. – ɨɫɜɟɳɟɧɧɨɫɬɶ (ɬɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪ-ɧɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 2 = ܧ 
ɪɚɛɨɬ);  
  ;ɦ2 – ɪɚɡɦɟɪɵ ɩɥɨɳɚɞɤɢ, ɩɨɞɥɟɠɚɳɟɣ ɨɫɜɟɳɟɧɢɸ 11257 =  ݏ 
 ܲˎ  = 500 ȼɬ – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ (ɉɁɋ-35);  

 ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ, ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ ɜ ɮɨɪɦɭɥɭ (5.15) ɩɨɥɭɱɚɟɦ ݊ = 0,4×2×
11257
500 = 18 ɲɬ. 

ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 18 ɩɪɨɠɟɤɬɨɪɨɜ ɫ 
ɪɚɫɫɬɚɧɨɜɤɨɣ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɥɨɳɚɞɤɢ. ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɚɣɨɧɧɵɟ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɚɸɬ ɨɬɜɟɬɜɥɟɧɢɟ ɨɬ 
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ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ ɫɟɬɢ ɧɚ ɩɥɨɳɚɞɤɭ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ 
ɩɨɞɫɬɚɧɰɢɸ, ɦɨɳɧɨɫɬɶɸ 320 ɤȼɬ. Ɋɚɡɜɨɞɹɳɭɸ ɫɟɬɶ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɭɫɬɪɚɢɜɚɟɦ ɩɨ ɫɦɟɲɚɧɧɨɣ ɫɯɟɦɟ. ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɜɧɟɲɧɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɨɡɞɭɲɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

5.1.9 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  

Ɉɩɚɫɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞ ɥɸɞɟɣ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɧɧɵɦ ɜɢɞɨɦ 
ɪɚɛɨɬ, ɡɚɩɪɟɳɟɧ, ɨɝɨɪɚɠɢɜɚɸɬɫɹ ɢ ɨɛɨɡɧɚɱɚɸɬɫɹ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɛɟɡɨɩɚɫɧɵɟ 
ɩɭɬɢ ɞɥɹ ɩɟɲɟɯɨɞɨɜ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ȼɪɟɦɟɧɧɵɟ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɛɵɬɨɜɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɟɧɵ 
ɜɧɟ ɨɩɚɫɧɨɣ ɡɨɧɵ ɨɬ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ 
ɩɪɟɜɵɲɚɸɬ 200 ɦ. ɉɢɬɶɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɢɟ 75 ɦ ɨɬ ɪɚɛɨɱɢɯ ɦɟɫɬ. Ɇɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ ɫɨɝɥɚɫɧɨ ɋɉ 
49.13330.2012 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ».  

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɨɫɜɟɳɟɧɵ. 
Ɉɛɨɡɧɚɱɟɧɵ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɢ ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɩɨɫɬɵ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ 
ɢɧɜɟɧɬɚɪɟɦ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  

5.1.10 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ  

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɝɪɚɧɢɰ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɤɨɬɨɪɚɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɨɯɪɚɧɧɨɫɬɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɟɪɟɜɶɟɜ, ɤɭɫɬɚɪɧɢɤɨɜ, ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ. ɉɪɢ ɩɥɚɧɢɪɨɜɤɟ ɩɨɱɜɟɧɧɨɣ ɫɥɨɣ, 
ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɧɢɦɚɟɬɫɹ ɢ 
ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ. ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɞɨɪɨɝɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɜɪɟɠɞɟɧɢɣ 
ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ. 
ɂɫɤɥɸɱɚɟɬɫɹ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɢ ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɞɜɢɠɟɧɢɟ ɬɟɯɧɢɤɢ ɢ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ ɯɪɚɧɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɯ ɟɦɤɨɫɬɹɯ. Ɉɪɝɚɧɢɡɭɸɬɫɹ ɦɟɫɬɚ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɟɦɤɨɫɬɢ ɞɥɹ ɫɛɨɪɤɢ ɦɭɫɨɪɚ.  

5.1.11 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

Ɍɚɛɥɢɰɚ 5.4 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ʉɨɥ-ɜɨ 

ɉɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 100 ɦ2  36072,0 
ɉɥɨɳɚɞɶ ɩɨɞ ɩɨɫɬɨɹɧɧɵɦ ɫɨɨɪɭɠɟɧɢɟɦ ɦ2 6480,0 
ɉɥɨɳɚɞɶ ɩɨɞ ɜɪɟɦɟɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɦ2 190,2 
ɉɥɨɳɚɞɶ ɫɤɥɚɞɨɜ: ɦ2 835,4 
-ɨɬɤɪɵɬɵɯ ɦ2 554,7 
-ɡɚɤɪɵɬɵɯ ɦ2 280,7 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.4 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɚɜɬɨɞɨɪɨɝ ɤɦ 1,0 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɷɥɟɤɬɪɨɫɟɬɟɣ ɩɨɝ.ɦ 893,0 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ ɩɨɝ.ɦ 0,227 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɹ ɩɥɨɳɚɞɤɢ ɩɨɝ.ɦ 780,6 
ɉɪɨɰɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɨɳɚɞɤɢ % 67,3 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

6.1 ɋɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫɨ ɫɬɚɥɶɧɵɦ ɤɚɪɤɚɫɨɦ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ 
ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɜ ɝ. Ʉɨɞɢɧɫɤɟ 

Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ – ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ. Ɉɫɨɛɟɧɧɨ ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɨɧɚ ɢɦɟɟɬ ɜ ɨɬɞɟɥɤɟ ɤɭɯɨɧɶ ɢ ɜɚɧɧɵɯ ɢ ɬɭɚɥɟɬɧɵɯ ɤɨɦɧɚɬ ɜ ɠɢɥɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɍɚɤɠɟ ɜ ɨɬɞɟɥɤɟ ɩɨɥɨɜ ɢ ɫɬɟɧ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɚɤɢɯ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɤɚɤ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɡɚɜɟɞɟɧɢɹ, ɞɟɬɫɚɞɵ, ɛɨɥɶɧɢɰɵ, 
ɡɚɜɟɞɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ, ɬɨɪɝɨɜɵɟ ɰɟɧɬɪɵ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ 
ɭɱɪɟɠɞɟɧɢɹ ɢ ɞɪ. ȼ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɚɛɫɨɥɸɬɧɨ ɧɟ ɪɚɡɜɢɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɜ ɨɛɳɟɦ, ɢ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ ɱɚɫɬɧɨɫɬɢ. 
Ɉɫɧɨɜɧɨɣ ɨɛɴɟɦ ɩɪɨɞɭɤɰɢɢ ɩɨɫɬɭɩɚɟɬ ɤ ɧɚɦ ɢɡ ɰɟɧɬɪɚɥɶɧɨɣ Ɋɨɫɫɢɢ, ɩɨɷɬɨɦɭ 
ɹ ɩɪɢɧɹɥɚ ɪɟɲɟɧɢɟ ɨ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ ɝ. Ʉɨɞɢɧɫɤɟ, 
ɨɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ: 

– Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɜɫɟɦɢ ɪɟɫɭɪɫɚɦɢ, 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ; 

- ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɬ ɩɪɟɞɩɪɢɹɬɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 
ɡɚɧɢɦɚɸɳɢɯɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɭ ɦɨɟɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɨɥɶɲɟ ɲɚɧɫɨɜ ɞɨɛɢɬɶɫɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ;  

– ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɫɩɪɨɫɨɦ ɭ ɰɟɥɟɜɨɣ 
ɚɭɞɢɬɨɪɢɢ;  

– ɜ Ɋɨɫɫɢɢ ɬɨɥɶɤɨ 2 ɥɢɞɟɪɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ – 
«KERAMA MARAZZI» ɢ «ɒɚɯɬɢɧɫɤɚɹ ɩɥɢɬɤɚ», ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

– ɩɨɫɥɟ ɡɚɩɭɫɤɚ Ȼɨɝɭɱɚɧɫɤɨɣ Ƚɗɋ ɫɨɤɪɚɬɢɥɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɪɨɠɢɜɚɸɳɢɯ ɜ ɝɨɪɨɞɟ Ʉɨɞɢɧɫɤɟ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɚɟɬ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 

Ɍɚɤɠɟ ɜ ɫɜɹɡɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɍɧɢɜɟɪɫɢɚɞɵ ɜ 2019 ɝɨɞɭ ɜɟɞɟɬɫɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 28 ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼ 
ɩɟɪɟɱɟɧɶ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 
ɢ ɩɪɨɜɟɞɟɧɢɹ ɍɧɢɜɟɪɫɢɚɞɵ, ɜɨɲɥɢ 11 ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ ɢ ɬɪɟɧɢɪɨɜɨɱɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɨɛɴɟɤɬɵ Ⱦɟɪɟɜɧɢ ɍɧɢɜɟɪɫɢɚɞɵ, ɨɛɴɟɤɬɵ ɦɟɞɢɰɢɧɫɤɨɣ ɢ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɝɨɫɬɟɣ ɫɬɪɨɹɬɫɹ ɝɨɫɬɢɧɢɰɵ, 
ɨɬɟɥɢ, ɤɟɦɩɢɧɝɢ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɬɚɤɢɟ ɨɛɴɟɦɵ ɪɚɛɨɬ ɩɪɢɜɨɞɹɬ ɤ 
ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɩɨɬɪɟɛɧɨɫɬɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ – ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ ɩɨɞɨɛɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɵɧɤɟ. 

Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɚ ɩɨɡɜɨɥɢɬ:  
– ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɢɬɶ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɢ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ;  
– ɡɚɧɹɬɶ ɧɢɲɭ ɧɚ ɪɵɧɤɟ ɫɛɵɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
– ɪɚɡɜɢɬɶ ɷɤɫɩɨɪɬ ɜ ɞɪɭɝɢɟ ɝɨɪɨɞɚ Ɋɨɫɫɢɢ. 
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ɋ ɭɱɟɬɨɦ ɦɚɤɪɨɷɤɨɧɨɦɢɤɢ Ɋɨɫɫɢɢ ɢ ɨɠɢɞɚɟɦɵɯ ɩɨɡɢɬɢɜɧɵɯ ɬɟɧɞɟɧɰɢɣ, 
ɚɧɚɥɢɬɢɤɢ ɩɪɨɝɧɨɡɢɪɭɸɬ ɜ ɩɟɪɢɨɞ ɫ 2017 ɩɨ 2019 ɝ. ɪɨɫɬ ɩɪɟɞɥɨɠɟɧɢɹ 
ɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟɪɧɨ ɧɚ 4,2% ɜ ɝɨɞ. ȼ 2019 ɝ. ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ 
ɭɪɨɜɟɧɶ ɩɪɟɞɥɨɠɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɫɨɫɬɚɜɢɬ 335,2 ɦɥɧ.ɤɜ.ɦ.                

ȼ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɟ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɢ 
ɤɟɪɚɦɨɝɪɚɧɢɬɚ ɞɨɥɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ   ɩɪɨɞɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 70% ɪɵɧɤɚ, 
ɞɨɥɹ ɢɦɩɨɪɬɚ – 30%. ȼɟɞɭɳɢɦɢ ɢɦɩɨɪɬɟɪɚɦɢ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ Ɋɨɫɫɢɸ 
ɹɜɥɹɸɬɫɹ ɂɬɚɥɢɹ ɢ ɂɫɩɚɧɢɹ. ɉɨ ɢɬɨɝɚɦ 2015 ɝ ɞɨɥɹ ɢɦɩɨɪɬɚ ɫɧɢɡɢɥɚɫɶ ɧɚ 2% 
(ɫ 32% ɜ 2014 ɝ ɞɨ 30% ɜ 2015). ɗɤɫɩɨɪɬ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɚ 
ɩɪɨɞɨɥɠɚɟɬ ɪɟɡɤɨɟ ɩɚɞɟɧɢɟ. ȼ 2015 ɝ ɷɤɫɩɨɪɬ ɭɩɚɥ ɧɚ 36,4%, ɫɨɫɬɚɜɢɜ 46 
ɦɥɧ.ɤɜ.ɦ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 73 ɦɥɧ.ɤɜ.ɦ ɜ 2014 ɝ. ȼ 2016 ɝɨɞɭ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɢɥ 160 ɦɥɧ.ɤɜ.ɦ. 
ɉɨɬɪɟɛɥɟɧɢɟ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ Ɋɨɫɫɢɢ ɡɚ 2016 ɝɨɞ ɫɨɫɬɚɜɢɥɨ 177 
ɦɥɧ.ɤɜ.ɦ.            

ɉɪɨɢɡɜɨɞɢɬɟɥɟɣ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɜ Ɋɨɫɫɢɢ ɧɟɦɧɨɝɨ – ɨɤɨɥɨ ɞɟɫɹɬɢ, 
ɯɨɬɹ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɛɨɥɶɲɢɯ ɦɚɫɲɬɚɛɚɯ ɡɚ ɫɱɟɬ ɨɛɴɟɦɨɜ ɜɵɩɭɫɤɚ ɧɟɫɤɨɥɶɤɢɯ ɤɪɭɩɧɵɯ ɤɨɦɩɚɧɢɣ. 
Ɉɞɧɚɤɨ ɫɬɨɢɬ ɩɨɜɬɨɪɢɬɶ, ɱɬɨ ɜɫɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɧɚɯɨɞɹɬɫɹ ɜ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ 
Ɋɨɫɫɢɢ, ɢ ɡɚ ɍɪɚɥɨɦ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɢɦɟɸɬ ɥɢɲɶ 
ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɢɡ-ɡɚ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɪɚɫɯɨɞɨɜ. Ʌɢɞɟɪɨɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ ɩɪɨɞɭɤɬɚ ɜ Ɋɨɫɫɢɢ 
ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɹ «KERAMA MARAZZI», ɝɥɚɜɧɵɣ ɨɮɢɫ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ 
ɜ Ɇɨɫɤɜɟ.              

ɋ ɭɜɟɪɟɧɧɨɫɬɶɸ ɦɨɠɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ, ɱɬɨ ɫɩɪɨɫ ɧɚ ɤɟɪɚɦɢɱɟɫɤɢɟ 
ɢɡɞɟɥɢɹ ɜ ɞɨɥɝɨɫɪɨɱɧɵɣ ɩɟɪɢɨɞ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ. ɇɚɛɥɸɞɚɸɬɫɹ 
ɩɟɪɟɦɟɧɧɵɟ ɫɩɚɞɵ ɢ ɭɜɟɥɢɱɟɧɢɹ ɫɩɪɨɫɚ, ɧɚ ɱɬɨ ɜɥɢɹɟɬ ɷɤɨɧɨɦɢɱɟɫɤɚɹ 
ɨɛɫɬɚɧɨɜɤɚ ɜ Ɋɨɫɫɢɢ. Ɉɞɧɚɤɨ, ɫɨɝɥɚɫɧɨ ɩɪɨɝɧɨɡɚɦ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɜ 
ɫɬɪɚɧɟ ɫɬɚɛɢɥɢɡɭɟɬɫɹ. Ɍɚɤ ɠɟ, ɱɬɨ ɤɚɫɚɟɬɫɹ ɢɦɟɧɧɨ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɬɟɧɞɟɧɰɢɹ ɪɚɡɜɢɬɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɬɪɚɫɥɢ ɜ 
ɨɛɳɟɦ, ɱɬɨ ɜɵɡɨɜɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɩɪɨɫ ɧɚ ɩɪɨɞɭɤɰɢɸ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ 
ɪɚɫɩɨɥɨɠɟɧɨ ɜ 10,7 ɤɦ ɨɬ ɝɨɪɨɞɚ Ʉɨɞɢɧɫɤɚ ɜ ɫɬɨɪɨɧɭ ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɞɨɪɨɝɢ 
04Ʉ-007. 

 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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6.2 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫɨ ɫɬɚɥɶɧɵɦ ɤɚɪɤɚɫɨɦ ɬɢɩɚ "ɍɇɂɌȿɄ" ɩɨ 
ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɜ ɝ. Ʉɨɞɢɧɫɤɟ 

6.2.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɩɨ ɫɨɫɬɚɜɥɟɧɢɸ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ   ȽɊȺɇȾ – ɋɦɟɬɚ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ 
ɧɚ ɨɬɞɟɥɶɧɵɣ ɜɢɞ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɛɚɡɢɫɧɨ – 
ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ, ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɫɦɟɬɧɚɹ 
ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɟ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ, 
ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɦɟɫɬɧɵɦ ɭɫɥɨɜɢɹɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɡɚɬɟɦ ɩɟɪɟɜɨɞɢɬɫɹ ɜ 
ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɰɟɧ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɤɭɳɢɯ ɢɧɞɟɤɫɨɜ.   

Ɋɚɫɱɟɬ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɨ ɫɦɟɬɧɨɦɭ ɧɨɪɦɚɬɢɜɭ ɌȿɊ 
(ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ) ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨ-ɝɪɚɠɞɚɧɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɫɛɨɪɧɢɤɢ ɫɦɟɬɧɵɯ ɰɟɧ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɜ ɧɨɪɦɚɯ ɢ ɰɟɧɚɯ, 
ɜɜɟɞɟɧɧɵɯ ɫ 1 ɹɧɜɚɪɹ 2001 ɝ., ɫ ɩɟɪɟɫɱёɬɨɦ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ 1 ɤɜ. 2019 ɝ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɚ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɪɚɜɧɨɝɨ 8,05 ɫɨɝɥɚɫɧɨ ɩɢɫɶɦɭ Ɇɢɧɢɫɬɟɪɫɬɜɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-
ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 1408-Ʌɋ/09 ɨɬ 22.01.2019 

ɝ.  
ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 81-35-2004 

«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ».  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ:  

- Ɋɚɡɦɟɪɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ (ɆȾɋ 81-33-2004);  

- Ɋɚɡɦɟɪɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ (ɆȾɋ 81-25-2004).  

Ʉ ɥɢɦɢɬɢɪɨɜɚɧɧɵɦ ɡɚɬɪɚɬɚɦ ɨɬɧɨɫɹɬ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ:  
- ɡɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 2,4% (Ƚɋɇ-81-05-01 2001);  

 - ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢ 
ɫɬɪɨɣɢɧɞɭɫɬɪɢɢ – 4,1 % (Ƚɋɇ-81-05-02-2001);  
 - Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɞɥɹ ɨɛɴɟɤɬɨɜ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – 3 % (ɆȾɋ 81-
1.99). 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬ ɜ ɪɚɡɦɟɪɟ 20% ɧɚ 
ɫɭɦɦɚɪɧɭɸ ɫɦɟɬɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. 

ȼ ɫɦɟɬɚɯ ɭɱɬɟɧɵ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɢ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ 
ɆȾɋ 81-33.2004 ɢ ɆȾɋ 81-25.2001.    
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ȼɟɥɢɱɢɧɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɥɨɤɚɥɶɧɵɯ ɫɦɟɬɚɯ 
(ɫɦɟɬɧɵɯ ɪɚɫɱɟɬɚɯ) ɜ ɬɟɤɭɳɟɦ ɭɪɨɜɧɟ ɰɟɧ (ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ, ɭɱɬɟɧɧɨɦ ɜ 
ɫɦɟɬɧɨ-ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɟ 2001 ɝ.).  

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ 
ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɪɚɫɱɟɬɚɯ ɡɚ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ 
ɩɪɢɦɟɧɹɸɬɫɹ ɧɨɪɦɚɬɢɜɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. ɍɤɚɡɚɧɧɵɣ ɧɨɪɦɚɬɢɜ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 106 % ɨɬ ɎɈɌ [43, ɩɪɢɥɨɠɟɧɢɟ 3]. 

ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɫɨɝɥɚɫɧɨ ɥɨɤɚɥɶɧɨɦɭ 
ɫɦɟɬɧɨɦɭ ɪɚɫɱɟɬɭ ɜ ɰɟɧɚɯ I ɤɜɚɪɬɚɥɚ 2019 ɝ. ɫɨɫɬɚɜɢɥɚ 40 034 037,5 ɪɭɛ. 
 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɢɥɚ 7 403,8 
ɱɟɥ-ɱɚɫ. ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɫɬɚɜɢɥɢ 1 187 194,44 ɪɭɛ.  

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɩɪɢɜɟɞɟɧ 
ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ. 

6.2.2 Аɧɚɥɢɡ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫɨ ɫɬɚɥɶɧɵɦ 
ɤɚɪɤɚɫɨɦ ɬɢɩɚ "ɍɇɂɌȿɄ" ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɜ ɝ. 
Ʉɨɞɢɧɫɤɟ 

ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ 
ɨɬɞɟɥɶɧɵɣ ɜɢɞ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɚɞɚɧɢɟɦ. 

Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ, ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ I ɤɜ. 
2019 ɝ. 

Эɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, ɜ % 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 25521337,63 79,03 

Эɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ 
ɦɟɯɚɧɢɡɦɨɜ 

2478486,80 7,67 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  1187194,44 3,68 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 1068475,00 3,31 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 1009115,27 3,12 

Вɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 1212157,48 3,18 

ɂɬɨɝɨ: 32293118,6 100,00 

ɇɚ ɪɢɫɭɧɤɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ 
ɨɬɞɟɥɶɧɵɣ ɜɢɞ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ. 
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Ɋɢɫɭɧɨɤ 6.2 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɬɞɟɥɶɧɵɣ ɜɢɞ 
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɫɨɫɬɚɜɢɥɚ 
32293118,6 ɪɭɛ. ɢ ɜɤɥɸɱɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɷɤɫɩɥɭɚɬɚɰɢɸ ɦɚɲɢɧ ɢ 
ɦɟɯɚɧɢɡɦɨɜ, ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɫɦɟɬɧɭɸ 
ɩɪɢɛɵɥɶ ɢ ɡɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. Ɇɚɬɟɪɢɚɥɵ 
ɫɨɫɬɚɜɥɹɸɬ 25 521 337,63 ɪɭɛ. ɢɥɢ 79,03% ɨɬ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɨ ɦɨɧɬɚɠɭ 
ɤɚɪɤɚɫɚ, ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ – 2 478 486,80 ɪɭɛ. ɢɥɢ 7,67%, 
ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ – 1187194,44 ɪɭɛ. ɢɥɢ 3,68%, ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ – 
1068475 ɪɭɛ. ɢɥɢ 3,31%, ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ – 1212157,48 ɢɥɢ 
3,18%, ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ – 1009115,27 ɪɭɛ. ɢɥɢ 3,12%.  

6.2.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ 
ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ. В ɬɚɛɥɢɰɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɨɟɤɬɚ ɰɟɯɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɤɟɪɚɦɢɱɟɫɤɨɣ 
ɩɥɢɬɤɢ ɜ ɝ. Ʉɨɞɢɧɫɤɟ. 

Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Еɞ.ɢɡɦ. Ɂɧɚɱɟɧɢɹ 

1.Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨчɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ (ɭɱɚɫɬɤɚ) ɦ2 36072 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ ɦ2 6480 

ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ  ɦ2 4536 

Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ ɷɬ 1 

Ɇɚɬɟɪɢɚɥ ɫɬɟɧ  ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

Вɵɫɨɬɚ ɷɬɚɠɚ ɦ 15,10;11,29 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ Vɫɬɪ ɦ3 101265,12 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉ1   0,7 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉ2   22,32 

2. Сɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 
ɋɬɨɢɦɨɫɬɶ ɋɆɊ ɩɨ ɥɨɤɚɥɶɧɨɦɭ ɫɦɟɬɧɨɦɭ ɪɚɫɱɟɬɭ, 
ɜɫɟɝɨ 

ɬɵɫ. ɪɭɛ 40034037,5 

3. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵх ɡɚɬɪɚɬ   

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɱɟɥ-ɱ 7403,8 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ 1ɦ2 ɩɥɨɳɚɞɢ 
(ɨɛɳɟɣ) ɱɟɥ-ɱ 1,14 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ ɪɭɛ/ɱɟɥ.-ɱ 5407,23 

4. ɉɪɨчɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɧɢ 33 
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ɁАɄɅɘЧȿɇɂȿ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ 
ɡɞɚɧɢɟ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɜ ɝ. Ʉɨɞɢɧɫɤɟ» ɪɚɡɪɚɛɨɬɚɧɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ȼ ɩɪɨɰɟɫɫɟ ɟё 
ɜɵɩɨɥɧɟɧɢɹ ɛɵɥɨ ɩɪɨɪɚɛɨɬɚɧɨ ɢ ɨɛɨɫɧɨɜɚɧɨ ɨɛɴɟɦɧɨ – ɩɥɚɧɢɪɨɜɨɱɧɨɟ 
ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ.   

ȼ ɪɚɫɱɟɬɧɨ – ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɱɚɫɬɢ ɛɵɥ ɜɵɩɨɥɧɟɧ ɫɛɨɪ ɧɚɝɪɭɡɨɤ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɢɝɟɥɹ ɪɚɦɵ, ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ ɩɨɤɪɵɬɢɹ, ɚ ɬɚɤɠɟ ɛɵɥ ɪɚɫɫɱɢɬɚɧ 
ɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɮɭɧɞɚɦɟɧɬ, ɨɩɪɟɞɟɥɟɧɵ ɧɚɝɪɭɡɤɢ ɧɚ ɫɜɚɢ. ɉɨ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɢɯ ɤɨɥɢɱɟɫɬɜɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɥɨ 
ɜɵɩɨɥɧɟɧɨ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ, 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɨɝɨ ɜɨɡɜɟɞɟɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɜ 
ɡɚɞɚɧɧɵɯ ɢɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɟɟ.   

ȼ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɤɚɪɬɵ ɭɱɬɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɩɪɨɪɚɛɨɬɚɧɵ ɢ 
ɩɪɢɦɟɧɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ- 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  

ȼ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧ ɨɛɴɟɤɬɧɵɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 
ɡɞɚɧɢɹ.  

ȼ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɫɨɛɥɸɞɟɧɢɹ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ.  

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫɨ 
ɫɬɚɥɶɧɵɦ ɤɚɪɤɚɫɨɦ ɬɢɩɚ "ɍɇɂɌȿɄ" ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ 
ɜ ɝ. Ʉɨɞɢɧɫɤɟ ɜ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ I ɤɜɚɪɬɚɥ 2019 ɝ.   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
ɫɨɫɬɚɜɢɥɚ        40 034 037,5 ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ 7 403,8 ɱɟɥ-ɱɚɫ. ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɫɬɚɜɢɥɢ 1 187 194,44 ɪɭɛ., 
ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ – 25 521 337,63 ɪɭɛ., ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 
– 2 478 486,80 ɪɭɛ., ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ – 1 068 475 ɪɭɛ., ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ – 1 212 157,48, ɚ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ – 1 009 115,27 ɪɭɛ.   

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɫɩɪɚɜɨɱɧɨɣ ɢ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼАɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 

1 ɋɉ 44.13330.2011 Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɢ ɛɵɬɨɜɵɟ ɡɞɚɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.09.04-87. – ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: 
ɈȺɈ ɐɇɂɂɉɪɨɦɡɞɚɧɢɣ, 2011. – 18 ɫ.  

2 ɋɉ 56.13330.2011 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ. - ȼɜɟɞ. 20.05.2011. – 
Ɇɨɫɤɜɚ: ɈȺɈ ɐɇɂɂɉɪɨɦɡɞɚɧɢɣ, 2011. – 22 ɫ.  

3 ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-02-2003. – ȼɜɟɞ. 1.01.2012. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 
2012 – 100 ɫ.  

4 ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɜɟɪɫɢɹ ɋɇɂɉ 23-01-99*. – ȼɜɟɞ. 1.01.2012. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2012 
– 113 ɫ.  

5 ȽɈɋɌ 21519-2003 Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. ȼɡɚɦɟɧ 
ȽɈɋɌ 21519- 84. ȼɜɟɞ. 01.03.2004. Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ 2003, - 31ɫ.  

6 ɋɉ 4.13130.2013 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. ȼɡɚɦɟɧ ɋɉ 
4.13130.2009. ȼɜɟɞ. 24.04.2013. Ɇɨɫɤɜɚ: Ɇɑɋ Ɋɨɫɫɢɢ 2013, - 187ɫ.  

7 ɋɉ 29. 13330.2011 ɉɨɥɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.03.13-
88. ȼɜɟɞ. 20.05.2011. Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ 2011, - 53ɫ.  

8 ɒɟɪɟɲɟɜɫɤɢɣ, ɂ.Ⱥ. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɂ.Ⱥ. ɒɟɪɟɲɟɜɫɤɢɣ.- Ɇ.: Ⱥɪɯɢɬɟɤɬɭɪɚ – ɋ, 
2005. 168 ɫ.  

9 ȽɈɋɌ 30245-03 ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ȼɜɟɞ. 
01.10.2003. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2003 - 15 ɫ.   

10 ɋɉ 20.13330.2011 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 
2011 – 76 ɫ.  

11 ɋɉ 16.13330.2011 ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-23-81. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2011 
– 143 ɫ.  

12 ȼɪɟɦɟɧɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɨ ɫɨɫɬɚɜɟ ɢ ɨɮɨɪɦɥɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɑɟɪɬɟɠɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɦɚɪɤɢ ɄɆȾ. 
ɍɬɜɟɪɠɞɟɧɚ ɇ.ɉ. Ɇɟɥɶɧɢɤɨɜɵɦ, 31.05.1979. – 35 ɫ.  

13 Ʉɚɬɸɲɢɧ ȼ.ȼ. ɋɟɪɢɹ 1.420.3-36.03. Ʉɚɪɤɚɫɵ ɫɬɚɥɶɧɵɟ ɬɢɩɚ 
«ɍɇɂɌɗɄ». ȼɵɩɭɫɤ 0-1: ɫɩɪɚɜɨɱɧɨɟ ɢɡɞɚɧɢɟ / ȼ.ȼ. Ʉɚɬɸɲɢɧ, Ƚ.ɉ. ɒɭɬɤɢɧɚ. 
– Ʉɟɦɟɪɨɜɨ: ɈȺɈ «ɍɪɚɥɬɪɭɛɩɪɨɦ», 2003 – 263 ɫ.  

14 ɒɢɦɚɧɨɜɫɤɢɣ ȼ.ɇ. ɋɟɪɢɹ 1.426.2-6 Ȼɚɥɤɢ ɩɨɞɜɟɫɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ȼɵɩɭɫɤ 1. ɋɩɪɚɜɨɱɧɨɟ ɢɡɞɚɧɢɟ / ȼ.ɇ. ɒɢɦɚɧɨɜɫɤɢɣ, ȼ.Ʌ. Ƚɟɣɮɦɚɧ. – Ɇɨɫɤɜɚ: 
ɋɎ ɐɂɌɉ Ƚɨɫɫɬɪɨɣ, 1988.  

15 ȽɈɋɌ 8240-97 ɒɜɟɥɥɟɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɵɟ. ȼɜɟɞ. 01.01.2002. 
ɍɤɪɚɢɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɦɟɬɚɥɥɨɜ. 
1997. – 14 ɫ.  

16 ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤ ɋɇɢɉ II-2381*. 
ȼɜɟɞ. 15.07.1985. – Ɇɨɫɤɜɚ: ɐɇɂɂɋɄ ɢɦ. Ʉɭɱɟɪɟɧɤɨ. – 589ɫ.  



108 

 

17 ȿɧɞɠɢɟɜɫɤɢɣ, Ʌ. ȼ. Ʉɚɪɤɚɫɵ ɡɞɚɧɢɣ ɢɡ ɥɟɝɤɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɰɢɣ  ɢ ɢɯ ɷɥɟɦɟɧɬɵ:  ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ʌ.ȼ. ȿɧɞɠɢɟɜɫɤɢɣ, ȼ. ɇ. ɇɚɞɟɥɹɟɜ. 
– Ɇ.: ɂɡɞ-ɜɨ Ⱥɋȼ, 1998. 247ɫ.  

18 Ƚɨɪɟɜ, ȼ.ȼ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. ȼ 3 ɬ. Ɍɨɦ 1. ɗɥɟɦɟɧɬɵ 
ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ.ȼ. Ƚɨɪɟɜ, Ȼ.ɘ. ɍɜɚɪɨɜ. – Ɇ.: ȼɵɫɲɚɹ 
ɲɤɨɥɚ, 1997. 527 ɫ.  

19 ɋɌɈ 4.2-07-2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
ȼɜɟɞ.  30. 12.2013. Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ.ɮɟɞɟɪ. ɭɧ-ɬ,2013 -60 ɫ.  

20 ȽɈɋɌ 14624-84 Ⱦɜɟɪɢ ɞɟɪɟɜɹɧɧɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ. 
Ɍɢɩɵ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɡɦɟɪɵ / Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ. – Ɇ.: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ. – 
2002.  

21 ȽɈɋɌ 31174-2003 ȼɨɪɨɬɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ/ Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ. – Ɇ.: Ƚɉ ɐɉɉ. – 2004.  

22 Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɤɥɸɱɚɹ ɫɜɚɪɤɭ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɩɨɫɨɛɢɟ ɞɥɹ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɮɨɪɦ ɨɛɭɱɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
270102.65 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ɫɨɫɬ. Ʌ.ȼ. 
ȿɧɞɠɢɟɜɫɤɢɣ, ɂ. ə. ɉɟɬɭɯɨɜɚ, Ⱥ. ȼ. Ɍɟɪɟɲɤɨɜɚ.- Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ.ɮɟɞɟɪ. 
ɭɧɬ,2012 -92 ɫ.  

23 Ƚɨɪɟɜ, ȼ.ȼ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. ȼ 3 ɬ. Ɍɨɦ 2. Ʉɨɧɫɬɪɭɤɰɢɢ 
ɡɞɚɧɢɣ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ.ȼ. Ƚɨɪɟɜ, Ȼ.ɘ. ɍɜɚɪɨɜ. – Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1999. 
528 ɫ.  

24 Ƚɨɪɟɜ, ȼ.ȼ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. ȼ 3 ɬ. Ɍɨɦ 3. ɋɩɟɰɢɚɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ.ȼ. Ƚɨɪɟɜ, Ȼ.ɘ. ɍɜɚɪɨɜ. – Ɇ.: 
ȼɵɫɲɚɹ ɲɤɨɥɚ, 1997. 527 ɫ.  

25 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ: ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 270102,270105, 
270114, 270115/ ɫɨɫɬ. ɘ.ɇ. Ʉɚɡɚɤɨɜ, Ƚ.Ɏ. ɒɢɲɤɚɧɨɜ. - Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ 
2008., 60 ɫ.  

26 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ: 
ɭɱɟɛɧɨɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
/ɫɨɫɬ.  ɘ.ɇ. Ʉɚɡɚɤɨɜ. – Ʉɪɚɫɧɨɹɪɫɤ. ɋɢɛ.ɮɟɞɟɪ. ɭɧ-ɬ,2012 -52 ɫ.  

27 ɋɉ 22.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83*. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: 
Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2010 – 166ɫ.  

28 ɋɉ 24.13330.2011 ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.03-85. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ 
Ɋɨɫɫɢɢ,2010 – 74ɫ.  

29 ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 12-01-2004. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ 
Ɋɨɫɫɢɢ,2010 – 17ɫ.  

30 ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.03.01-87. ȼɜɟɞ. 1.01.2013. – Ɇɨɫɤɜɚ: 
Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2012 – 170 ɫ.  
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31 ɋɉ 12-136-2002 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ /  ȼɜɟɞ. 1.01.2003. Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2003 – 9 ɫ.  

32 ɆȾɋ 12-29.2006. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ /  Ƚɨɫɫɬɪɨɣ. – Ɇ.: ɐɇɂɂɈɆɌɉ, 2006, 7ɫ.  

33 Ʉɚɬɚɥɨɝ ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ. - Ɇ.: ɐɇɂɂɈɆɌɉ Ƚɨɫɫɬɪɨɹ ɋɋɋɊ, 1985. - 178 ɫ.  

34 ɒɜɢɞɟɧɤɨ, ȼ.ɂ. Ɇɨɧɬɚɠ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / ȼ.ɂ. ɒɜɢɞɟɧɤɨ. – Ɇ.: ȼɵɫɲ. ɲɤ.,1987. 423 ɫ.  

35 ȼɵɛɨɪ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɝɪɚɠɞɚɧɫɤɢɯ ɡɞɚɧɢɣ: ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 290300 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ɫɨɫɬ. 
Ʉ. Ƚ. Ⱥɛɪɚɦɨɜɢɱ. – Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 1989. 34ɫ.  

36 Ɇɨɧɬɚɠ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɨɞɧɨɷɬɚɠɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ: 
ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 290300 
«ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ɫɨɫɬ. ȼ.Ʉ. Ʉɭɡɶɦɢɧ. – 
Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 1994. 14 ɫ.  

37 ɋɇɢɉ 1..4.03-85* ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɡɚɞɟɥɚ 
ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ  ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɑɚɫɬɶ 1. / ȼɜɟɞ. 1.06.1990 
ɝ. – Ɇ.: Ƚɨɫɫɬɪɨɣ.- 1990 ɝ.- 280 ɫ.  

38 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ: ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ 
ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ / ɫɨɫɬ. 
Ʌ.ɇ. ɉɚɧɚɫɟɧɤɨ, Ɉ.ȼ. ɋɥɚɤɨɜɚ – Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ ɂȺɋ, 2007. – 77ɫ.  

39 Ⱦɢɤɦɚɧ, Ʌ. Ʉ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɭɱɟɛɧɢɤ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ȼɍɁɨɜ/ Ʌ.Ƚ. Ⱦɢɤɦɚɧ. – Ɇ.: Ɋɨɫɫɬɪɣ, 2003. 512ɫ.  

40 ɍɇɢɊ. ɋɛɨɪɧɢɤ ɧɨɪɦ ɜɪɟɦɟɧɢ ɢ ɪɚɫɰɟɧɨɤ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1989. 201 ɫ.  

41 ɆȾɋ 81-35-2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. ȼɜɟɞ.: 
9.03.2004  – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2004 – 12 ɫ.  

42 ɆȾɋ 81-33.2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ȼɜɟɞ. 12.01.2004 . – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ 
Ɋɨɫɫɢɢ, 2004– 13 ɫ.  

43 ɆȾɋ 81-25-2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ȼɜɟɞ 01.03.2001 – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ 
Ɋɨɫɫɢɢ, 2001 – 9 ɫ.  

44 ɗɤɨɧɨɦɢɤɚ ɨɬɪɚɫɥɢ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ): ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ 
ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ / ɂ.Ⱥ. ɋɚɟɧɤɨ, ȿ.ȼ. Ʉɪɟɥɢɧɚ, ɇ.Ɉ. Ⱦɦɢɬɪɢɟɜɚ. - 
Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2012.  

45 ɋɚɟɧɤɨ ɂ.Ⱥ. ɗɤɨɧɨɦɢɤɚ ɨɬɪɚɫɥɢ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ): ɤɨɧɫɩɟɤɬ ɥɟɤɰɢɣ – 
Ʉɪɚɫɧɨɹɪɫɤ, ɋɎɍ, 2009. 46 ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «Ƚɪɚɧɞ-ɫɦɟɬɚ». 
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Гра̦д-С̥ета ;вер.8.0Ϳ
ɉɪɢɥɨɠɟɧɢɟ Ⱥ

ɋɈȽɅАɋɈȼАɇɈ: ɍɌȼȿɊɀȾАЮ:

_________________ _________________
" _____ " ________________ 2019 ɝ. "______ " _______________2019 ɝ.

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ ɩɨ ɜɵɩɭɫɤɭ ɥɢɬɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬɨɤ ɜ ɝ. Кɨɞɢɧɫɤɟ
(ɧɚɢɦеɧɨɜɚɧɢе ɫɬɪɨɣɤɢ)

ɅɈɄАɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊАɋЧȿɌ № 
(ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ)

ɧɚ 
(ɧɚɢɦеɧɨɜɚɧɢе ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɧɚɢɦеɧɨɜɚɧɢе ɨɛъеɤɬɚ)

Ɉɫɧɨɜɚɧɢɟ: № ȻɊ 08.03.01.00.01-2019
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ _______________________________________________________________________________________________ɬɵɫ. ɪɭɛ.
ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ _______________________________________________________________________________________________ɬɵɫ. ɪɭɛ.
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɢɯ (ɩɪɨɝɧɨɡɧɵɯ) ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2019 ɝ.

Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ/Ɂ
/ɩ Ɇɟɯ Ɇɚɬ. Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ/Ɂ/ɩ 

Ɇɟɯ Ɇɚɬ.

1 2 3 4 5 6 7 8 9 12 13 14 15

1 ɌȿɊ09-01-
001-06

Ɇɨɧɬɚɠ ɤɚɪɤɚɫɨɜ ɨɞɧɨɷɬɚɠɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɨɞɧɨ- ɢ 
ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ ɛɟɡ ɮɨɧɚɪɟɣ ɩɪɨɥɟɬɨɦ: ɞɨ 
60 ɦ ɜɵɫɨɬɨɣ ɞɨ 60 ɦ ɫ ɩɨɞɜɟɫɧɵɦɢ 
ɤɪɚɧɚɦɢ ɢ ɛɟɡ ɧɢɯ 

1 ɬ 
ɤɨɧɫɬɪɭɤ-

ɰɢɣ 

164,3 14005,78 197,27 1537,09 
56,72

12271,42 32450,92 252851,31  
9330,44

2018648,58

2 ɌȿɊ09-
04006-01

Ɇɨɧɬɚɠ ɮɚɯɜɟɪɤɚ 1 ɬ 
ɤɨɧɫɬɪɭɤ-

13,485 13564,19 327,61 895,30 
43,48

12341,27 4417,82 12073,12  
586,33

166422,03

3 ɌȿɊ09-
03014-01

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɢɡ ɨɞɢɧɨɱɧɵɯ ɢ 
ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ, ɝɧɭɬɨɫɜɚɪɧɵɯ ɩɪɨɮɢɥɟɣ 
ɞɥɹ ɩɪɨɥɟɬɨɜ: ɞɨ 24 ɦ ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 
25 ɦ 

1 ɬ 
ɤɨɧɫɬɪɭɤ-

ɰɢɣ 

48,76 13977,81 635,96 871,06 
57,01

12470,78 31009,41 42472,89  
2779,81

688075,23

4 ɌȿɊ09-
03015-01 

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɪɢ ɲɚɝɟ ɮɟɪɦ ɞɨ 12 ɦ 
ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ: ɞɨ 25 ɦ 

1 ɬ 
ɤɨɧɫɬɪɭɤ-

ɰɢɣ

63,63 12795,82 158,69 437,352
4,72

12199,78 10097,44 27828,58 
1572,93

776272,01

7403,8

Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ.
Ɍ/ɡ ɨɫɧ. ɪɚɛ. 
ɧɚ ɟɞ./ȼɫɟɝɨȼɫɟɝɨ

ȼ ɬɨɦ ɱɢɫɥɟ ȼ ɬɨɦ ɱɢɫɥɟ

___________________________40034037,5
___________________________1187194,44

ȼɫɟɝɨ

Ɋаɡɞɟɥ 1. Ɇɨɧɬаɠ ɦɟɬаɥɥɢчɟɫɤɨɝɨ ɤаɪɤаɫа

ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ:
950,48ɂɬɨɝɨ ɩɨ ɪаɡɞɟɥɭ 1 Ɇɨɧɬаɠ ɦɟɬаɥɥɢчɟɫɤɨɝɨ ɤаɪɤаɫа

ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ

№ 
ɩɩ

Ɉɛɨɫɧɨ-
ɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Еɞ. ɢɡɦ. Кɨɥ.

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɍ/ɡ ɦɟɯ. 
ɧɚ 

ɟɞ./ȼɫɟɝɨ

16

182913,1

681558,02

814198,03

10

2303950,81

1



Гра̦д-С̥ета ;вер.8.0Ϳ
1 ɌȿɊ09-01-

001-06
Ɇɨɧɬɚɠ ɤɚɪɤɚɫɨɜ ɨɞɧɨɷɬɚɠɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɨɞɧɨ- ɢ 
ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ ɛɟɡ ɮɨɧɚɪɟɣ ɩɪɨɥɟɬɨɦ: ɞɨ 
60 ɦ ɜɵɫɨɬɨɣ ɞɨ 60 ɦ ɫ ɩɨɞɜɟɫɧɵɦɢ 
ɤɪɚɧɚɦɢ ɢ ɛɟɡ ɧɢɯ 

1 ɬ 
ɤɨɧɫɬɪɭɤ-

ɰɢɣ 

164,3 14005,78 197,27 1537,09 
56,72

12271,42 32450,92 252851,31  
9330,44

2018648,582303950,81

77975,59 335225,90 
14269,51

3569417,85 7403,8

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ

ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:
77975,59 335225,90 

14269,51
3569417,85 7403,8

100356,06
346641,51 

25685,12 3569417,85 7403,8

1003545,83
2478486,8 
183648,61 25851337,63 7403,8

7403,8

7403,8

Сɨɫɬавиɥ
[ɞɨɥɠɧɨɫɬɶ, ɩɨɞɩиɫɶ (иɧициаɥɵ, фаɦиɥия)]

Пɪɨвɟɪиɥ
[ɞɨɥɠɧɨɫɬɶ, ɩɨɞɩиɫɶ (иɧициаɥɵ, фаɦиɥия)]

ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ 40034037,5 950,48

950,48

1009115,27

3982619,96

1068475

 ɂɬɨɝɨ ɫ ɧɟɩɪɟɞɜɢɞɟɧɧыɦɢ 33927150,42
ɇȾɋ 20% 6106887,08

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ

ɂɬɨɝɨ ɉɨɡ. 1-4

ȼɫɟɝɨ ɫ ɭɱɟɬɨɦ ɪɚɣɨɧɧɨɝɨ ɤ-ɬɚ 80%
4056416,04

ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 22.01.2019 2 369 933 * 8,05
29003370,87

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 90% ФɈɌ (ɨɬ 1 187 194.44)

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 1068475

Ɂɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ 4,1% 968793,56
ɂɬɨɝɨ 33261912,18
ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 3% 665238,24

3982619,96
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɰɟɧɚɯ 2001 ɝ.

1068475

1009115,27
31080961,14 950,48

950,48

950,48

950,48

ɂɬɨɝɨ
ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 2,4%
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ

  ȼ ɬɨɦ ɱɢɫɥɟ:
  ɂɬɨɝɨ c ɧɚɤɥɚɞɧɵɦɢ ɢ ɫɦ. ɩɪɢɛɵɥɶɸ

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 106% ФɈɌ (ɨɬ 1 187 194.44)

1009115,27
1212157,48

32293118,62

Ɇɚɬɟɪɢɚɥɵ 25521337,63
Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ 2478486,8
ФɈɌ 1187194,44

2
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