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ȼȼȿȾȿɇɂȿ 

 

ɉɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɨɛɪɚɡɭɸɬɫɹ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɝɢɞɪɨɨɤɢɫɧɵɯ ɨɫɚɞɤɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 

ɬɪɭɞɧɨɮɢɥɶɬɪɭɟɦɵɦ ɫɭɫɩɟɧɡɢɹɦ, ɨɛɪɚɛɨɬɤɚ ɤɨɬɨɪɵɯ ɩɪɨɛɥɟɦɚɬɢɱɧɚ. 

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɫɨɤɪɚɳɟɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɢɯ 

ɭɬɢɥɢɡɚɰɢɹ ɬɪɟɛɭɟɬ ɩɨɜɵɲɟɧɧɨɝɨ ɜɧɢɦɚɧɢɹ.  

ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɨɛɭɫɥɨɜɥɟɧɨ ɫɨɫɬɚɜɨɦ ɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɭɬɢɥɢɡɚɰɢɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ 

ɫɨɨɛɪɚɠɟɧɢɹɦɢ. ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ 

ɨɫɚɞɤɨɜ ɢ ɢɯ ɭɬɢɥɢɡɚɰɢɹ, ɫɱɢɬɚɟɬɫɹ ɫɥɨɠɧɨɣ ɢɧɠɟɧɟɪɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ, ɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬ ɜɵɩɨɥɧɟɧɢɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɭɱɟɬɨɦ ɪɟɝɢɨɧɚɥɶɧɵɯ ɭɫɥɨɜɢɣ. 

Ɉɫɚɞɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ ɫɜɨɟɦɭ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɢɦɟɸɬ ɩɨɥɟɡɧɵɟ 

ɫɜɨɣɫɬɜɚ ɩɪɢ ɜɬɨɪɢɱɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ:  

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫɧɢɡɢɬ ɬɟɯɧɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɐɟɥɶ:  

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɈɈɈ 

"Ʉɪɚɫɧɨɹɪɫɤɢɣ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɡɚɜɨɞ", ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɭɥɭɱɲɟɧɢɟ 

ɜɨɞɨɨɬɜɨɞɹɳɢɯ ɫɜɨɣɫɬɜ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ. 

Ɂɚɞɚɱɢ: 

 1. ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɦɟɬɨɞɚɦ ɨɛɪɚɛɨɬɤɢ ɢ 

ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

2. ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 

ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ;  

 3. ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɢ ɨɫɚɞɤɚ ɜ ɤɚɱɟɫɬɜɟ 

ɞɨɛɚɜɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 



10 
 

 4. ɨɰɟɧɤɚ ɭɳɟɪɛɚ ɢ ɪɚɫɱɟɬ ɩɥɚɬɟɠɟɣ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ:  

ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɨɫɚɞɤɚ ɧɚ 

ɩɪɢɛɨɪɟ NETZSCHSTA 449 F1 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ:  

 ɩɪɟɞɥɨɠɟɧ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɤɚɬɢɨɧɧɵɦ 

ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ: 

ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɛɨɬɵ ɩɪɟɞɥɨɠɟɧɵ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɥɨɤɚɥɶɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɡɚɜɨɞɚ ɈɈɈ "Ʉɪɚɫɧɨɹɪɫɤɢɣ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɡɚɜɨɞ" 
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1 Ⱥɧaɥɢɡ ɥɢɬɟɪaɬɭɪɧɵɯ ɢɫɬoɱɧɢɤɨɜ ɢ ɩɚɬeɧɬɧɨɣ ɞɨɤɭɦeɧɬɚɰɢɢ ɩɨ 

ɦeɬɨɞɚɦ ɨɛɪaɛɨɬɤɢ ɢ ɭɬɢɥɢɡaɰɢɢ ɨɫaɞɤɨɜ ɩɪoɦɵɲɥɟɧɧɵɯ ɫɬoɱɧɵɯ ɜoɞ 

 

Ɉɛɪɚɛɨɬɤa ɨɫaɞɤɨɜ ɫɬoɱɧɵɯ ɜoɞ ɦɟɬɚɥɥɨoɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪeɞɩɪɢɹɬɢɣ 

ɹɜɥɹeɬɫɹ ɧaɢɛɨɥɟɟ ɫɥoɠɧɨɣ ɩɪoɛɥɟɦɨɣ. ɋɬoɱɧɵɟ ɜoɞɵ, ɩoɫɬɭɩɚɸɳɢɟ ɧa 

oɱɢɫɬɧɵɟ ɫoɨɪɭɠɟɧɢɹ ɩɪeɞɩɪɢɹɬɢɹ, ɢɦeɸɬ ɪaɡɧɨɨɛɪɚɡɧɵɣ ɫoɫɬɚɜ 

ɡaɝɪɹɡɧɟɧɢɣ[1], ɫɥɟɞoɜɚɬɟɥɶɧɨ ɢ ɫoɫɬɚɜ oɫɚɞɤɨɜ ɬaɤɠɟ ɦoɠɟɬ ɛɵɬɶ ɪaɡɧɵɦ. 

Ɉɫaɞɤɢ ɩɪeɞɫɬɚɜɥɹɸɬ ɫoɛɨɣ ɫɭɫɩeɧɡɢɢ, ɤɨɬɨɪɵe ɜɵɞeɥɹɸɬɫɹ ɢɡ 

ɫɬoɱɧɵɯ ɜoɞ ɜ ɩɪoɰɟɫɫɟ ɦɟɯaɧɢɱɟɫɤɨɣ, ɛɢoɥɨɝɢɱɟɫɤɨɣ ɢ ɮɢɡɢɤo-ɯɢɦɢɱɟɫɤoɣ 

oɱɢɫɬɤɢ [2]. 

Ɉɫaɞɤɢ ɩɪoɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬoɱɧɵɯ ɜoɞ ɪaɡɞɟɥɹɸɬɫɹ ɧa ɬɪɢ ɝɪyɩɩɵ: 

1. ɦɢɧeɪɚɥɶɧɵɟ ɨɫaɞɤɢ; 

2. oɪɝɚɧɢɱɟɫɤɢɟ ɨɫaɞɤɢ; 

3. ɫɦɟɲaɧɧɵɟ ɨɫaɞɤɢ. 

ȼ ɩɟɪɜoɣ ɝɪɭɩɩe ɨɫaɞɨɤ ɨɛɪaɛɚɬɵɜɚɟɬɫɹ ɢ ɩo ɜɨɡɦɨɠɧoɫɬɢ 

yɬɢɥɢɡɢɪɭɟɬɫɹ, a ɨɫaɞɨɤ ɜɬoɪɨɣ ɢ ɬɪeɬɶɟɣ ɝɪyɩɩɵ ɪɚɡɧoɨɛɪɚɡɟɧ ɩo ɫɜoɟɦɭ 

ɫoɫɬɚɜɭ ɢ ɫɜoɣɫɬɜɚɦ. ȿɝo oɛɪɚɛɨɬɚɬɶ ɧaɦɧɨɝɨ ɫɥoɠɧɟɟ [3]. 

Ɉɛɪaɛɨɬɤɚ ɨɫaɞɤɨɜ ɫoɫɬɨɢɬ ɢɡ ɫɥeɞɭɸɳɢɯ ɫɬaɞɢɣ[3,4]: 

1. ɭɩɥoɬɧɟɧɢɟ (ɫɝɭɳɟɧɢɟ); 

2. ɫɬaɛɢɥɢɡɚɰɢɹ; 

3. ɤɨɧɞɢɰɢoɧɢɪɨɜɚɧɢɟ; 

4. ɨɛɟɡɜoɠɢɜɚɧɢɟ; 

5. ɭɬɢɥɢɡaɰɢɹ; 

6. ɥɢɤɜɢɞaɰɢɹ. 

ɗɮɮɟɤɬɢɜɧoɟ ɭɩɥɨɬɧeɧɢɟ ɹɜɥɹeɬɫɹ ɜaɠɧɨɣ ɱaɫɬɶɸ oɛɳɟɣ ɩɪoɛɥɟɦɵ 

ɨɛɟɡɜoɠɢɜɚɧɢɹ oɫɚɞɤɚ. ɇa ɷɬɨɦ ɷɬɚɩɟ ɫɧɢɠɚɟɬɫɹ ɜɥaɠɧɨɫɬɶ ɨɫaɞɤɚ ɞo 40%, 

ɡaɦɟɬɧɨ ɩoɜɵɲɚɟɬɫɹ ɩɥoɬɧɨɫɬɶ ɫɭɯoɝɨ ɨɫaɞɤɚ ɢ ɡɧaɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲaɟɬɫɹ ɟɝo 

ɨɛɴёɦ ɜ 2,5 ɪaɡɚ [5]. ȼɫɥɟɞɫɬɜɢe ɷɬoɝɨ ɭɦeɧɶɲɚɟɬɫɹ ɢ ɫɬɪoɢɬɟɥɶɧɵɣ ɨɛɴёɦ 

ɦɟɬaɧɬɟɧɤɨɜ ɜ ɫɥɭɱɚe ɫɛɪɚɠɢɜaɧɢɹ ɨɫaɞɤɚ, ɬaɤ ɠe ɭɜeɥɢɱɢɜɚɟɬɫɹ 

ɩɪoɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛoɪɭɞɨɜɚɧɢɹ: ɜɚɤyɭɦ-ɮɢɥɶɬpɵ, ɰɟɧɬpɢɮɭɝɢ, ɮɢɥɶɬɪ-
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ɩɪɟcɫɵ ɩpɢ ɦɟɯaɧɢɱɟɫɤɨɦ ɨɛɟɡɜoɠɢɜɚɧɢɢ. ɋɧɢɠɟɧɢe ɨɛɴёɦɚ oɫɚɞɤɚ 

ɭɦɟɧɶɲɚɟɬ ɡaɬɪɚɬɵ ɩpɢ ɧaɤɨɩɥɟɧɢɢ ɢ ɬɪaɧɫɩɨɪɬɢɪɨɜɤɟ. 

Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɭɩɥɨɬɧɟɧɢɹ ɨɫɚɞɤɨɜ[5, 4]: 

1. ɝɪaɜɢɬɚɰɢɨɧɧɨɟ ɭɩɥoɬɧɟɧɢɟ; 

2. ɮɥɨɬɚɰɢɨɧɧɨɟ; 

3. ɰɟɧɬɪɨɛɟɠɧɨɟ; 

4. ɜɢɛɪaɰɢɨɧɧɨɟ. 

Ƚɪaɜɢɬɚɰɢɨɧɧɨɟ ɭɩɥoɬɧɟɧɢɟ – ɷɬɨ ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɣ ɦɟɬɨɞ 

ɭɦɟɧɶɲɟɧɢɹ ɨɛɴёɦɚ ɨɫɚɞɤɚ, ɧɨ ɨɧ ɧɟ ɧɚɫɬɨɥɶɤɨ ɷɮɮɟɤɬɢɜɟɧ ɤɚɤ 

ɮɥoɬɚɰɢɨɧɧɨɟ ɭɩɥoɬɧɟɧɢɟ. Ɏɥoɬɚɰɢɨɧɧɨɟ ɭɩɥoɬɧɟɧɢɟ ɢɦɟɟɬ ɦɟɧɶɲɭɸ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢ ɝɥɭɛɨɤɢɣ ɷɮɮɟɤɬ [6]. ɐɟɧɬɪɨɛɟɠɧɨɟ 

ɭɩɥoɬɧɟɧɢɟ ɩɪɢɦɟɧɹeɬɫɹ ɪɟɞɤɨ ɢɡ-ɡɚ ɛɨɥɶɲɢɯ ɝɚɛɚɪɢɬɨɜ ɢ ɞɨɪɨɝɨɜɢɡɧɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɢɛɪaɰɢɨɧɧɨɟ ɭɩɥoɬɧɟɧɢɟ ɹɜɥɹeɬɫɹ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɵɦ 

ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ [7]. 

ɋɬaɛɢɥɢɡɚɰɢɹ ɨɫaɞɤɨɜ ɩɪɢɦeɧɹɟɬɫɹ ɞɥɹ ɩɪeɞɨɬɜɪɚɳɟɧɢɹ ɢx ɡaɝɧɢɜɚɧɢɹ 

ɩpɢ ɞɥɢɬeɥɶɧɨɦ ɯɪaɧɟɧɢɢ ɧa oɬɤɪɵɬɨɦ ɜoɡɞɭɯɟ. ɇɚɢɛoɥɟɟ ɪaɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɦeɬɨɞɨɦ ɫɬaɛɢɥɢɡɚɰɢɢ ɹɜɥɹeɬɫɹ ɚɧaɷɪɨɛɧɨɟ ɫɛɪaɠɢɜɚɧɢɟ ɜ ɦɟɬaɧɬɟɧɤɚɯ. 

Ɍaɤɠɟ ɩɪɢɦɟɧɹɟɬɫɹ ɚɷɪoɛɧɚɹ ɫɬaɛɢɥɢɡɚɰɢɹ, ɩoɞ ɤoɬɨɪɨɣ ɩoɧɢɦɚɟɬɫɹ 

ɞɥɢɬɟɥɶɧɨɟ ɚɷɪɢɪɨɜɚɧɢɟ ɨɫɚɞɤɨɜ ɜ ɫɨɨɪɭɠɟɧɢɹɯ ɬɢɩɚ ɚɷɪɨɬɟɧɤɨɜ-

ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ [8]. Ⱥɷɪɨɛɧɚɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɬɨɦ, ɱɬɨ ɩɪɢ 

ɧɟɞɨɫɬɚɬɤɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɛɚɤɬɟɪɢɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɨɣ 

ɫɨɛɫɬɜɟɧɧɵɣ ɤɥɟɬɨɱɧɵɣ ɦɚɬɟɪɢɚɥ [9]. 

ɐeɥɶ ɤɨɧɞɢɰɢoɧɢɪɨɜɚɧɢɹ – ɭɥɭɱɲeɧɢɟ ɜɨɞoɨɬɞɚɸɳɢɯ ɫɜoɣɫɬɜ ɨɫaɞɤɨɜ 

ɩyɬёɦ ɢɡɦɟɧeɧɢɹ ɢx ɫɬɪɭɤɬyɪɵ ɢ ɮoɪɦ ɫɜɹɡeɣ ɜoɞɵ [10]. 

Ʉoɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ oɫɚɞɤɨɜ ɩɪɨɜoɞɹɬ ɞɥɹ ɪaɡɪɭɲɟɧɢɹ ɤoɥɥɨɢɞɧɨɣ 

ɫɬɪyɤɬɭɪɵ oɫɚɞɤɚ oɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪoɢɫɯɨɠɞɟɧɢɹ ɢ ɭɜeɥɢɱɟɧɢɹ ɢx ɜoɞɨɨɬɞɚɱɢ 

ɩpɢ ɨɛɟɡɜoɠɢɜɚɧɢɢ [11]. ɉɥoɯɚɹ ɜɥɚɝoɨɬɞɚɱɚ oɫɚɞɤɨɜ ɡɚɬɪɭɞɧɹeɬ 

ɩɨɫɥeɞɭɸɳɭɸ ɨɛɪaɛɨɬɤɭ ɢ ɭɬɢɥɢɡaɰɢɸ [2]. 

ɉɪɢɦeɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɦɟɬoɞɵ ɤoɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ[3]: 

1. ɪɟɚɝeɧɬɧɚɹ oɛɪɚɛɨɬɤɚ; 
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2. ɬɟɩɥoɜɚɹ ɨɛɪɚɛoɬɤɚ; 

3. ɠɢɞɤoɮɚɡɧɨɟ oɤɢɫɥɟɧɢɟ; 

4. ɤɪɢoɝɟɧɟɡ (ɡɚɦoɪɚɠɢɜɚɧɢɟ ɢ oɬɬɚɢɜɚɧɢɟ). 

ɇaɢɛɨɥɶɲɟɟ ɪaɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩoɥɭɱɢɥɚ ɪeɚɝɟɧɬɧɚɹ oɛɪɚɛɨɬɤɚ [12]. 

Ɋɟaɝɟɧɬɧɚɹ oɛɪɚɛɨɬɤɚ – ɩɪɟɞɫɬaɜɥɹɟɬ ɫɨɛoɣ ɩɪoɰɟɫɫ ɭɤɪɭɩɧeɧɢɹ ɢ 

ɨɛɴeɞɢɧɟɧɢɹ ɜ ɯɥoɩɶɹ ɬɨɧɤoɞɢɫɩɟɪɫɧɵɯ ɢ ɤoɥɥɨɢɞɧɵɯ ɱɚcɬɢɰ ɩpɢ 

ɞoɛɚɜɥɟɧɢɢ ɤoɚɝɭɥɹɧɬɨɜ ɜ oɫɚɞɨɤ [13]. Ⱦɥɹ ɷɬoɝɨ ɩɪoɰɟɫɫɚ ɩɪɢɦeɧɹɸɬ 

ɤɨaɝɭɥɹɧɬɵ ɢ ɮɥoɤɭɥɹɧɬɵ oɪɝɚɧɢɱɟɫɤɨɝɨ ɢ ɧɟoɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪoɢɫɯɨɠɞɟɧɢɹ, 

ɬaɤ ɠe ɩɪɢɦeɧɹɸɬ ɜɵɫoɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɮɥoɤɭɥɹɧɬɵ[3,14,15]. 

ɇɟoɪɝɚɧɢɱɟɫɤɢɟ ɤɨaɝɭɥɹɧɬɵ, ɩɪeɞɫɬɚɜɥɹɸɬ ɫoɛɨɣ ɦɢɧeɪɚɥɶɧɵɟ ɪeɚɝɟɧɬɵ, a 

oɪɝɚɧɢɱɟɫɤɢɟ – ɢɫɤyɫɫɬɜɟɧɧɵɟ ɩoɥɢɦɟɪɵ [16]. 

ɉpɢ ɤɨaɝɭɥɹɰɢɢ ɨɫaɞɤɨɜ ɱaɳɟ ɜɫeɝɨ ɢɫɩoɥɶɡɭɸɬ ɞɜa ɢɥɢ ɧeɫɤɨɥɶɤɨ 

ɪeɚɝɟɧɬɨɜ. ɑɚɫɬo ɩɪɢɦeɧɹɟɬɫɹ ɫɩoɫɨɛ ɤoɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ oɫɚɞɤɨɜ ɫɬoɱɧɵɯ 

ɜoɞ c ɩɨɦoɳɶɸ ɧɟoɪɝɚɧɢɱɟɫɤɢɯ ɤoɚɝɭɥɹɧɬɨɜ ɜ ɫoɱɟɬɚɧɢɢ c ɢɡɜeɫɬɤɨɜɵɦ 

ɦoɥɨɤɨɦ [8]. ȼ ɤaɱɟɫɬɜɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨaɝɭɥɹɧɬɨɜ ɩɪɢɦeɧɹɸɬ ɫoɥɢ 

ɠeɥɟɡɚ, aɥɸɦɢɧɢɹ ɢ ɢɡɜeɫɬɶ, ɤɨɬoɪɵɟ ɜɜoɞɹɬ ɜ oɛɪɚɛɚɬɵɜɚɟɦɵɣ ɨɫaɞɨɤ ɜ 

ɜɢɞe 10%-ɧɵɯ ɪaɫɬɜɨɪɨɜ [17]. ɇaɢɛɨɥɟɟ ɷɮɮeɤɬɢɜɧɵɦ ɹɜɥɹeɬɫɹ ɯɥoɪɧɨɟ 

ɠɟɥɟɡo, ɩɪɢɦeɧɹɟɦɨɟ oɛɵɱɧɨ ɜ ɫoɱɟɬɚɧɢɢ c ɢɡɜeɫɬɶɸ [18]. 

ɂɡɜeɫɬɶ ɧeɣɬɪɚɥɢɡɭɟɬ ɤɢɫɥoɬɵ, ɨɛɪaɡɭɸɳɢɟɫɹ ɩpɢ ɝɢɞɪoɥɢɡɟ 

ɤoɚɝɭɥɹɧɬɨɜ, ɢ ɜɫɬɭɩaɟɬ ɜ ɯɢɦɢɱɟcɤɢɟ ɪeɚɤɰɢɢ c ɤɢɫɥoɬɚɦɢ ɢ ɨɪɝaɧɢɱɟɫɤɢɦɢ 

ɜɟɳeɫɬɜɚɦɢ, ɧɚɯoɞɹɳɢɦɢɫɹ ɜ oɫɚɞɤɚɯ. ɉpɢ ɷɬoɦ ɫoɤɪɚɳɚɟɬɫɹ ɪaɫɯɨɞ 

ɨɫɧoɜɧɨɝɨ ɪɟaɝɟɧɬɚ ɢ ɩɪeɞɨɬɜɪɚɳɚɟɬɫɹ ɡaɝɧɢɜɚɧɢɟ ɨɫaɞɤɚ. ɉoɷɬɨɦɭ ɢɡɜeɫɬɶ 

ɩoɥɭɱɢɥɚ ɧaɢɛɨɥɶɲɟɟ ɪaɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ oɛɪɚɛɨɬɤɟ [19]. 

ɍ ɤoɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫaɞɤɚ ɦɢɧeɪɚɥɶɧɵɦɢ ɪɟaɝɟɧɬɚɦɢ ɢɦɟɸɬɫɹ 

ɧɟɤɨɬɨɪɵɟ ɧɟɞoɫɬɚɬɤɢ: ɛoɥɶɲɨɣ ɦaɫɫɨɜɵɣ ɪaɫɯɨɞ, ɜɵcɨɤɚɹ ɤɨɪpɨɡɢɣɧɚɹ 

aɤɬɢɜɧɨɫɬɶ, ɡaɬɪɭɞɧɟɧɢɹ ɩpɢ ɬɪaɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪaɧɟɧɢɢ, ɜɧɟɫeɧɢɟ 

ɛoɥɶɲɨɝɨ ɤoɥɢɱɟɫɬɜɚ (40%) ɛɚɥɥaɫɬɧɵɯ ɜeɳɟɫɬɜ, ɱɬɨ ɡɧaɱɢɬɟɥɶɧɨ 

ɭɜeɥɢɱɢɜɚɟɬ ɫɬoɢɦɨɫɬɶ ɜɵɜoɡɤɢ ɨɫaɞɤɚ, a ɬaɤɠɟ ɫoɤɪɚɳɚɟɬ ɩoɥɟɡɧɵɣ ɨɛɴёɦ 

ɩɨɥɢɝoɧɚ ɞɥɹ ɢɯ ɡɚɯɨɪɨɧɟɧɢɹ [20]. 
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ɉɪeɢɦɭɳɟɫɬɜɨɦ ɢɫɩoɥɶɡɨɜɚɧɢɹ oɪɝɚɧɢɱɟɫɤɢɯ ɤoɚɝɭɥɹɧɬɨɜ ɡaɤɥɸɱɚɟɬɫɹ 

ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɦɟɧɶɲɟɝo ɤoɥɢɱɟɫɬɜɨ oɫɚɞɤɚ, ɤɨɬɨɪɵɣ oɛɪɚɡɭɟɬɫɹ ɜ ɩɪoɰɟɫɫɟ 

ɤoɚɝɭɥɹɰɢɢ, ɬaɤ ɤaɤ ɩpɢ ɨɛpɚɛɨɬɤɟ ɜoɞɵ ɩoɥɢɦɟɪɚɦɢ ɝɢɞɪoɤɫɢɞɨɜ ɧe 

oɛɪɚɡɭɟɬɫɹ [16]. 

B ɤɚɱeɫɬɜɟ ɤoɚɝɭɥɹɧɬɨɜ ɦoɠɧɨ ɢɫɩoɥɶɡɨɜɚɬɶ oɬɯɨɞɵ ɧɟɤoɬɨɪɵɯ 

ɩɪoɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪoɰɟɫɫɨɜ, ɱɬo ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬ ɫɬɨɢɦɨɫɬɶ 

ɪɟɚɝɟɧɬɨɜ ɢ ɪeɲɚɟɬ ɩɪoɛɥɟɦɵ ɢx yɬɢɥɢɡɚɰɢɢ. Ɍaɤɢɦɢ ɪɟaɝɟɧɬɚɦɢ ɦoɝɭɬ ɛɵɬɶ 

ɠeɥɟɡɧɵɣ ɤɭɩoɪɨɫ, oɬɯɨɞɵ, ɫoɞɟɪɠɚɳɢɟ ɯɥoɪɢɫɬɵɣ aɥɸɦɢɧɢɣ, 

aɥɸɦɨɫɨɞɟɪɠɚɳɢɟ oɬɯɨɞɵ, ɤaɪɛɢɞɧɵɣ ɲɥaɦ, ɤɢcɥɵe ɠeɥɟɡɨɫɨɞɟɪɠɚɳɢɟ 

ɫɬoɱɧɵɟ ɜoɞɵ ɬɪaɜɥɟɧɢɹ ɱeɪɧɵɯ ɦeɬɚɥɥɨɜ [21]. 

Oɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ oɱɢɫɬɤɢ oɬ ɬɨɧɤɢɯ ɞɢɫɩɟɪɫɢɣ ɢ 

ɤɨɥɥɨɢɞɨɜ ɹɜɥɹeɬɫɹ ɮɥoɤɭɥɹɰɢɹ. Ɏɥoɤɭɥɹɰɢɹ – ɷɬo oɞɢɧ ɢɡ ɦeɬɨɞɨɜ 

ɤoɚɝɭɥɹɰɢɢ. 

Ʉoɥɥɨɢɞɧɵɟ ɱaɫɬɢɰɵ, ɩɪeɞɫɬɚɜɥɹɸɬ ɫoɛɨɣ ɫɨɜoɤɭɩɧɨɫɬɶ ɛoɥɶɲɨɝɨ 

ɱɢɫɥa ɦoɥɟɤɭɥ ɜeɳɟɫɬɜ, ɤɨɬoɪɵɟ ɫoɞɟɪɠɚɬɫɹ ɜ ɫɬoɱɧɨɣ ɜoɞɟ ɜ 

ɞɢɫɩeɪɝɢɪɨɜɚɧɧɨɦ ɫoɫɬɨɹɧɢɢ. Ɉɧɢ ɩɪoɱɧɨ ɭɞeɪɠɢɜɚɸɬ ɩoɤɪɵɜɚɸɳɢɣ ɢx 

ɫɥoɣ ɜoɞɵ ɩpɢ ɩɟɪeɦɟɳɟɧɢɢ. 

ɇa ɤoɥɥɨɢɞɧɵɟ ɱaɫɬɢɰɵ ɞeɣɫɬɜɭɸɬ ɞɢɮɮyɡɢɨɧɧɵɟ cɢɥɵ, ɢ ɱaɫɬɢɰɵ 

ɫɬɪeɦɹɬɫɹ ɪaɜɧɨɦɟɪɧɨ ɪaɫɩɪɟɞɟɥɢɬɶɫɹ ɜo ɜɫeɦ oɛɴɟɦɟ ɠɢɞɤoɣ ɮaɡɵ. 

Ⱦɥɹ ɢɡɦeɧɟɧɢɹ ɫɬɪyɤɬɭɪɵ ɨɫaɞɤɚ ɢ ɭɥyɱɲɟɧɢɹ ɟɝo ɫɩoɫɨɛɧɨɫɬɢ 

oɬɞɚɜɚɬɶ ɜɥaɝɭ ɩɪɢɦeɧɹɸɬ ɜɵɫoɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɮɥoɤɭɥɹɧɬɵ. Ⱦeɣɫɬɜɢɟ 

ɮɥoɤɭɥɹɧɬɨɜ ɩɪɨɹɜɥɹɟɬɫɹ ɜ yɫɤɨɪɟɧɢɢ ɩɪoɰɟɫɫɚ oɛɪɚɡɨɜɚɧɢɹ, ɩoɜɵɲɟɧɢɹ 

ɩɪoɱɧɨɫɬɢ ɤoɥɥɨɢɞɧɵɯ ɫɬɪyɤɬɭɪ, a ɬaɤɠɟ ɫɜɹɡɵɜaɧɢɢ ɦɢɤɪoɯɥɨɩɶɟɜ ɜ 

ɤɪyɩɧɵɟ aɝɪɟɝɚɬɵ [22]. 

Ɋaɡɥɢɱɚɸɬ ɤaɬɢɨɧɧɵɟ, aɧɢɨɧɧɵɟ ɢ ɧɟɢɨɧɨɝɟɧɧɵɟ ɮɥoɤɭɥɹɧɬɵ[23]. 

Ɉɛɵɱɧo oɧɢ ɢɫɩoɥɶɡɭɸɬɫɹ ɤaɤ ɞɨɛaɜɤɚ ɤ ɧɟoɪɝɚɧɢɱɟɫɤɢɦ ɤoɚɝɭɥɹɧɬɚɦ ɞɥɹ 

ɧaɢɛɨɥɟɟ ɢɧɬeɧɫɢɜɧɨɝɨ ɨɛɪaɡɨɜɚɧɢɹ ɯɥoɩɶɟɜ. 

Ⱦɥɹ oɛɪɚɛɨɬɤɢ oɫɚɞɤɨɜ, ɫoɞɟɪɠɚɳɢɯ ɛoɥɶɲɨɟ ɤoɥɢɱɟɫɬɜɨ oɪɝɚɧɢɱɟɫɤɢɯ 

ɜɟɳeɫɬɜ (ɡoɥɶɧɨɫɬɶ 25-50%), ɩɪɢɦeɧɹɸɬ ɤɚɬɢoɧɧɵɟ ɮɥoɤɭɥɹɧɬɵ. ɉpɢ ɛoɥɟɟ 
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ɜɵɫoɤɨɣ ɡoɥɶɧɨɫɬɢ ɢɫɩoɥɶɡɭɸɬ ɫɦeɫɶ ɤaɬɢɨɧɧɵɯ ɢ ɚɧɢoɧɧɵɯ ɮɥoɤɭɥɹɧɬɨɜ 

[2,3]. 

ɒɢɪoɤɨ ɢɫɩoɥɶɡɭɸɬ ɫɢɧɬɟɬɢɱɟcɤɢɣ ɮɥoɤɭɥɹɧɬ–ɩoɥɢɚɤɪɢɥɚɦɢɞ (ɉȺȺ), 

ɤɨɬoɪɵɣ ɹɜɥɹeɬɫɹ ɲɢɪɨɤo ɢɡɜeɫɬɧɵɦ ɫɪeɞɢ ɮɥoɤɭɥɹɧɬɨɜ «Praestɨl», «Flɨpam» 

[24]. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧo ɭɫɬɚɧɨɜɥɟɧo, ɜɜeɞɟɧɢɟ ɮɥoɤɭɥɹɧɬɚ «Praestol» ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɪɛɟɧɬɚ-ɤɨɚɝɭɥɹɧɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɤɪɭɩɧɟɧɢɸ ɯɥɨɩɶɟɜ ɢ 

ɭɥyɱɲɟɧɢɸ ɮɢɥɶɬɪɚɰɢoɧɧɵɯ ɫɜoɣɫɬɜ[12]. 

ɉɪɢɦɟɧɟɧɢɟ ɮɥɨɤɭɥɹɧɬɚ «Zetag» ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɜɨɞoɨɬɞɚɸɳɢɟ 

ɫɜoɣɫɬɜɚ oɫɚɞɤɚ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɮɥɨɤɭɥɹɧɬ «Praestol»[25]. 

ɋɢɧɬeɬɢɱɟɫɤɢɟ ɮɥoɤɭɥɹɧɬɵ ɞoɪɨɝɢɟ, ɬoɤɫɢɱɧɵɟ ɢ ɩɨɦɢɦɨ ɩɪɨɱɟɝɨ 

ɹɜɥɹɸɬcɹ ɢɫɬoɱɧɢɤɨɦ ɜɬoɪɢɱɧɨɝɨ ɡaɝɪɹɡɧɟɧɢɹ ɫɬoɱɧɵɯ ɜoɞ, ɬɪɟɛɭɸɳɟɝo 

ɞɨɩoɥɧɢɬɟɥɶɧɵɯ ɦeɪ ɩo oɱɢɫɬɤɟ ɢɥɢ ɨɛeɡɜɪɟɠɢɜɚɧɢɸ. ɉoɷɬɨɦɭ ɚɤɬɭaɥɶɧɵ 

ɩoɢɫɤɢ ɛeɡɪɟɚɝɟɧɬɧɵɯ ɦeɬɨɞɨɜ ɤoɚɝɭɥɹɰɢɢ [2]. 

Ɍɟɩɥoɜɚɹ oɛɪɚɛɨɬɤɚ ɩɪɢɦeɧɹɟɬɫɹ ɞɥɹ oɛɪɚɛɨɬɤɢ oɫɚɞɤɨɜ 

ɩɪoɦɵɲɥɟɧɧɵɯ ɫɬoɱɧɵɯ ɜoɞ c ɡoɥɶɧɨɫɬɶɸ 30-40%. 

ȼo ɦɧoɝɢɯ ɪaɡɜɢɬɵɯ ɫɬɪaɧɚɯ (ɋɒA, ȼeɥɢɤɨɛɪɢɬɚɧɢɢ, Ƚeɪɦɚɧɢɢ) 

ɬeɩɥɨɜɚɹ oɛɪɚɛɨɬɤɚ ɢɫɩoɥɶɡɭɟɬɫɹ ɜ ɤaɱɟɫɬɜɟ oɫɧɨɜɧɨɝɨ ɦeɬɨɞɚ ɩoɞɝɨɬɨɜɤɢ 

oɫɚɞɤɨɜ ɤ ɞaɥɶɧɟɣɲɟɣ ɫɬaɞɢɢ ɨɛɟɡɜoɠɢɜɚɧɢɹ. ȼɩeɪɜɵɟ ɷɬoɬ ɦɟɬoɞ ɩoɹɜɢɥɫɹ ɜ 

Ⱥɧɝɥɢɢ. 

Ⱦaɧɧɵɣ ɦeɬɨɞ ɡɚɤɥɸɱɟɧ ɜ ɧaɝɪɟɜɚɧɢɢ ɨɫaɞɤɚ ɞo 150-200°ɋ ɢ 

ɜɵɞeɪɠɢɜɚɧɢɢ ɟɝo ɜ ɡaɤɪɵɬɨɣ ёɦɤoɫɬɢ ɜ ɬeɱɟɧɢɢ 0,5-2 ɱ. ɩpɢ ɷɬoɣ 

ɬeɦɩɟɪɚɬɭɪɟ. ɉɪoɢɫɯɨɞɢɬ ɢɡɦeɧɟɧɢɟ ɫɬɪyɤɬɭɪɵ ɨɫɚɞɤa: ɨɤoɥɨ 40% ɫɭɯoɝɨ 

ɜeɳɟɫɬɜɚ ɩeɪɟɯɨɞɢɬ ɜ ɪaɫɬɜɨɪ, a ɨɫɬaɜɲɚɹɫɹ ɱaɫɬɶ ɪaɫɬɜɨɪɚ ɩpɢɨɛɪɟɬɚɟɬ 

ɜɨɞɨoɬɞɚɸɳɢɟ ɫɜoɣɫɬɜɚ [26]. Ɉɫaɞɨɤ ɩoɫɥɟ ɬeɩɥɨɜɨɣ oɛɪɚɛɨɬɤɢ ɭɩɥoɬɧɹɟɬɫɹ 

ɞo ɜɥaɠɧɨɫɬɢ 92-94%, ɢ ɟɝo oɛɴёɦ ɫoɫɬɚɜɥɹɟɬ 20-30% ɢɫɯoɞɧɨɝɨ [6]. Ɂa 

ɪyɛɟɠɨɦ ɬeɩɥɨɜɭɸ oɛɪɚɛɨɬɤɭ ɩɪɢɦeɧɹɸɬ ɜ ɫoɱɟɬɚɧɢɢ ɫo ɫɛɪaɠɢɜɚɧɢɟɦ ɜ 

ɦɟɡoɮɢɥɶɧɵɯ ɭɫɥoɜɢɹɯ [19]. ɉɪoɢɫɯɨɞɢɬ ɫɛɪaɠɢɜɚɧɢɟ ɩpɢ ɫɪɟɞɧɢɯ 

ɬeɦɩɟɪɚɬɭɪɚɯ, ɨɛeɫɩɟɱɢɜɚɸɳɢɯ ɪoɫɬ ɦɢɤɪoɨɪɝɚɧɢɡɦɨɜ[27]. 
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ɋɧɢɠaɟɬɫɹ ɭɞeɥɶɧɨɟ ɫɨɩɪoɬɢɜɥɟɧɢɟ oɫɚɞɤɨɜ ɩpɢ ɬɟɩɥoɜɨɣ ɨɛɪaɛɨɬɤɟ, 

ɱɬo ɩoɡɜɨɥɹɟɬ ɥɟɝɤo ɨɛeɡɜɨɠɢɜɚɬɶ oɫɚɞɨɤ ɧa ɜaɤɭɭɦ-ɮɢɥɶɬɪaɯ ɢɥɢ ɮɢɥɶɬɪaɯ-

ɩɪɟɫcɚɯ. 

Ⱦɨɫɬoɢɧɫɬɜɨɦ ɦɟɬoɞɚ ɬɟɩɥoɜɨɣ ɨɛɪaɛɨɬɤɢ ɹɜɥɹeɬɫɹ ɩoɥɧɚɹ 

ɫɬeɪɢɥɶɧɨɫɬɶ ɨɛɪaɛɨɬɚɧɧɨɝɨ ɨɫaɞɤɚ, ɩoɫɥɟ ɱɟɝɨ ɨɫɚɞoɤ ɢɦɟeɬ ɧɢɡɤɭɸ 

ɜɥaɠɧɨɫɬɶ ɢ ɧɟ ɡɚɝɧɢɜɚɟɬ ɩɪɢ ɯɪɚɧɟɧɢɢ[19]. 

ɗɬoɬ ɦɟɬoɞ ɨɛɪaɛɨɬɤɢ ɢɦeɟɬ ɧeɞɨɫɬɚɬɤɢ, ɚ ɢɦɟɧɧɨ ɤoɧɫɬɪɭɤɰɢɨɧɧɚɹ 

ɫɥoɠɧɨɫɬɶ ɨɛoɪɭɞɨɜɚɧɢɹ, ɛɨɥɶɲɢɟ ɡaɬɪɚɬɵ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɢ ɜɵɫoɤɨɟ 

ɫoɞɟɪɠɚɧɢɟ oɪɝɚɧɢɱɟɫɤɢɯ ɤoɦɩɨɧɟɧɬɨɜ ɜ ɮɢɥɶɬɪaɬɟ, ɧɟoɛɯɨɞɢɦɵɟ ɞɥɹ 

ɧɚɩɪɚɜɥɟɧɢɹ ɧa ɛɢoɥɨɝɢɱɟɫɤɭɸ oɱɢɫɬɤɭ. ɉpɢ ɬeɩɥɨɜɨɣ ɨɛɪaɛɨɬɤɟ 

ɜɵɞeɥɹɸɬɫɹ ɩɥoɯɨ ɩaɯɧɭɳɢɟ ɝaɡɵ, ɤɨɬoɪɵɟ ɬɪeɛɭɸɬ ɩɪeɞɜɚɪɢɬɟɥɶɧɨɣ 

oɱɢɫɬɤɢ ɩeɪɟɞ ɜɵɛɪoɫɨɦ ɢx ɜ aɬɦɨɫɮɟɪɭ[28,19,26]. 

ɉɪɢɦeɧɹɟɬɫɹ ɬɚɤ ɠɟ ɠɢɞɤoɮɚɡɧɨɟ oɤɢɫɥɟɧɢɟ. ȼ ɡaɪɭɛɟɠɧɨɣ ɩɪaɤɬɢɤɟ 

ɧɚɡɵɜɚɟɬɫɹ ɦeɬɨɞ ɐɢɦɦeɪɦɚɧɚ[26]. ɋɭɳɧoɫɬɶ ɦeɬɨɞɚ ɡaɤɥɸɱɚɟɬɫɹ ɜ 

oɤɢɫɥɟɧɢɢ oɪɝɚɧɢɱɟɫɤɨɣ ɱaɫɬɢ oɫɚɞɤɚ ɤɢɫɥoɪɨɞɨɦ ɜoɡɞɭɯɚ ɩpɢ ɜɵɫoɤɨɣ 

ɬeɦɩɟɪɚɬɭɪɟ ɢ ɞaɜɥɟɧɢɢ. ɗɬɨɬ ɦeɬɨɞ ɟɳё ɧɚɡɵɜɚɟɬɫɹ ɦoɤɪɵɦ ɫɠɢɝaɧɢɟɦ. O 

ɝɥɭɛɢɧe ɩɪoɰɟɫɫɚ ɠɢɞɤoɮɚɡɧɨɝɨ oɤɢɫɥɟɧɢɹ oɪɝɚɧɢɱɟɫɤɨɣ ɱaɫɬɢ ɨɫaɞɤɚ ɫyɞɹɬ 

ɩo ɫɧɢɠeɧɢɸ ɜeɥɢɱɢɧɵ XɉɄ (ɯɢɦɢɱɟɫɤoɟ ɩoɬɪɟɛɥɟɧɢɟ ɤɢcɥɨɪɨɞɚ)[6]. 

C ɩɪɢɦeɧɟɧɢɟɦ ɝoɦɨɝɟɧɧɵɯ ɢɥɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 

ɫɨɤɪɚɳɚɟɬɫɹ ɜɪeɦɹ oɤɢɫɥɟɧɢɹ. ȼ ɤaɱɟɫɬɜɟ ɤaɬɚɥɢɡɚɬɨɪɨɜ ɩɪɢɦɟɧɹɸɬ oɤɫɢɞɵ 

ɢɥɢ ɝɢɞɪɨɤɫɢɞɵ ɦeɬɚɥɥɨɜ ɩɟɪeɦɟɧɧɨɣ ɜaɥɟɧɬɧɨɫɬɢ, aɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝoɥɶ, 

ɩɨɥɢɮɬɚɥɨɰɢɚɧɢɧɤɨɛɚɥɶɬɚ[29]. 

ɀɢɞɤoɮɚɡɧɨɟ oɤɢɫɥɟɧɢɟ – ɷɬo ɩeɪɫɩɟɤɬɢɜɧɵɣ ɦeɬɨɞ, ɨɞɧɚɤɨ oɧ 

ɧɟɞoɫɬɚɬɨɱɧɨ ɯɨɪɨɲo ɢɡɭɱeɧ ɢ ɬɪeɛɭɟɬ ɧoɜɵɯ ɤoɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪeɲɟɧɢɣ, 

ɢɫɫɥeɞɨɜɚɧɢɣ ɜ ɷɬoɣ ɨɛɥɚɫɬɢ[30]. 

ɉɪɢɦeɧɟɧɢɟ ɤɪɢoɝɟɧɧɨɣ oɛɪɚɛɨɬɤɢ ɜ ɋɢɛɢɪɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ, 

ɬaɤ ɤaɤ ɡaɦɨɪɚɠɢɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ eɫɬɟɫɬɜɟɧɧɵɯ ɛɥɚɝoɩɪɢɹɬɧɵɯ 

ɭɫɥoɜɢɹɯ. ɉpɢ oɬɬɚɢɜɚɧɢɢ ɨɛɪɚɡɭɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɨɛɴɟɦɵ oɫɚɞɤɨɜ, ɱɬo 

ɩɨɡɜoɥɹɟɬ ɫoɤɪɚɬɢɬɶ ɚɧɬɪoɩɨɝɟɧɧɨɟ ɜoɡɞɟɣɫɬɜɢɟ ɧa oɤɪɭɠɚɸɳɭɸ ɫɪeɞɭ[26]. 
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Ɇɟɬoɞ ɡɚɤɥɸɱaɟɬɫɹ ɜ ɬoɦ, ɱɬo ɩpɢ ɡɚɦoɪɚɠɢɜɚɧɢɢ ɱaɫɬɶ ɫɜɹɡaɧɧɨɣ 

ɜɥaɝɢ ɩɟɪeɯɨɞɢɬ ɜ ɫɜoɛɨɞɧɭɸ, ɧɚɱɢɧɚɟɬɫɹ ɤoɚɝɭɥɹɰɢɹ ɬɜёɪɞɵɯ ɱaɫɬɢɰ oɫɚɞɤɚ 

ɢ ɫɧɢɠaɟɬɫɹ ɭɞeɥɶɧɨɟ ɫoɩɪɨɬɢɜɥɟɧɢɟ oɫɚɞɤɚ. ɉpɢ oɬɬɚɢɜɚɧɢɢ oɫɚɞɤɚ 

ɩɪoɢɫɯɨɞɢɬ ɟɝɨ ɜɥɚɝɨɨɬɞɚɱɚ [26]. Ɂaɦɨɪɚɠɢɜɚɧɢɟ ɩɪoɢɫɯɨɞɢɬ ɩpɢ 

ɬeɦɩɟɪɚɬɭɪɟ ɨɬ -5°ɋ ɞɨ -10°ɋ ɜ ɬeɱɟɧɢɢ 50-120 ɦɢɧyɬ[8]. 

ȼ ɥɢɬɟɪɚɬɭɪɧɨɦ ɢɫɬɨɱɧɢɤɟ [31] ɭɫɬaɧɨɜɥɟɧɨ, ɱɬo ɦeɬɨɞ ɤɪɢoɝɟɧɧɨɣ 

oɛɪɚɛɨɬɤɢ ɩɪɢɜoɞɢɬ ɤ ɢɡɦeɧɟɧɢɸ ɫɬɪyɤɬɭɪɵ oɫɚɞɤɚ, a ɬaɤɠɟ ɩpɢ ɷɬoɦ 

ɭɥyɱɲɚɸɬɫɹ ɜoɞɨɨɬɞɚɸɳɢɟ ɫɜoɣɫɬɜɚ. ɉɪoɰɟɫɫ ɤɪɢɨɝɟɧɟɡɚ ɧɟoɛɯɨɞɢɦɨ 

ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɥɹ ɢɧɬeɧɫɢɮɢɤɚɰɢɢ oɛɟɡɜɨɠɢɜɚɧɢɹ[32]. 

Ɍɚɤɨɣ ɦɟɬɨɞ ɯɨɪɨɲ ɬɟɦ, ɱɬɨ ɭɞɚɥɹɟɦɚɹ ɜɨɞɚ ɧɟ ɢɦɟɟɬ ɞoɩɨɥɧɢɬɟɥɶɧɵɯ 

ɡaɝɪɹɡɧɟɧɢɣ, ɤaɤ ɷɬo ɧaɛɥɸɞɚɟɬɫɹ ɭ ɞɪyɝɢɯ ɦɟɬoɞɨɜ. 

ɇa ɤɚɮɟɞɪɟ: ɂɧɠɟɧɟɪɧɵɯ ɫɢɫɬeɦ ɡɞaɧɢɣ ɢ ɫoɨɪɭɠɟɧɢɣ, ɋɢɛɢɪɫɤɨɝɨ 

ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɪaɡɪɚɛɨɬɚɧɚ yɫɬɚɧɨɜɤɚ ɞɥɹ ɨɛeɡɜɨɠɢɜɚɧɢɹ 

oɫɚɞɤɨɜ ɫɬoɱɧɵɯ ɜoɞ ɡɚɦɨɪɚɠɢɜɚɸɳɢɦ ɫɩɨɫɨɛoɦ ɜ eɫɬɟɫɬɜɟɧɧɵɯ yɫɥɨɜɢɹɯ 

ɞɥɹ yɥɭɱɲɟɧɢɹ ɜɨɞɨoɬɞɚɸɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ oɫɚɞɤɚ[33]. 

Ⱦɥɹ ɨɫyɳɟɫɬɜɥɟɧɢɹ ɩɪoɰɟɫɫɚ ɡaɦɨɪɚɠɢɜɚɧɢɹ ɢ oɬɬɚɢɜɚɧɢɹ oɫɚɞɤɨɜ ɜ 

ɢɫɤɭcɫɬɜɟɧɧɵɯ yɫɥɨɜɢɹɯ ɢɫɩoɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɛaɪɚɛɚɧɧɵɟ yɫɬɚɧɨɜɤɢ ɢ 

ɯɨɥoɞɢɥɶɧɵɟ ɦaɲɢɧɵ, ɨɫɧoɜɚɧɧɵɟ ɧa ɩɪɢɦeɧɟɧɢɢ ɚɦɦɢɚɤɚ [34]. Ɋaɫɯɨɞ 

ɷɥeɤɬɪɨɷɧɟɪɝɢɢ ɩpɢ ɬaɤɨɣ ɨɛɪaɛɨɬɤɟ ɫoɫɬɚɜɥɹɟɬ 50 ɤȼɬ/ɦ3 ɨɫɚɞɤɚ. Ⱦɥɹ 

ɭɦɟɧɶɲɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɬɟɩɥo ɩpɢ ɡɚɦoɪɚɠɢɜɚɧɢɢ ɫoɛɢɪɚɸɬ ɢ 

ɢɫɩoɥɶɡɭɸɬ ɞɥɹ oɬɬɚɢɜɚɧɢɹ[35]. 

ɉɪɢ ɧɟɛɨɥɶɲɢɯ ɨɛɴёɦɚɯ oɫɚɞɤɚ ɢ ɧɢɡɤɢx ɤoɧɰɟɧɬɪɚɰɢɹɯ ɦaɫɟɥ 

ɰeɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥeɤɬɪɨɯɢɦɢɱɟɫɤɭɸ ɤoɚɝɭɥɹɰɢɸ. ɂɡ 

ɥɢɬeɪɚɬɭɪɧɵɯ ɢɫɬoɱɧɢɤɨɜ [8,36] ɢɡɜɟɫɬeɧ ɦɟɬoɞ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ 

oɛɪɚɛɨɬɤɢ oɫɚɞɤɨɜ. ɉɪɨɫɬɨɬɚ ɭɫɬɪɨɣɫɬɜ, oɝɪɚɧɢɱɟɧɧɵɣ ɪaɫɯɨɞ ɪeɚɝɟɧɬɨɜ, 

aɜɬɨɦɚɬɢɱɟɫɤɨɟ yɩɪɚɜɥɟɧɢɟ ɩɪoɰɟɫɫɚɦɢ ɞɟɥɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ 

ɩeɪɫɩɟɤɬɢɜɧɵɦ ɦeɬɨɞɨɦ[37]. ɇɟɞoɫɬɚɬɤɨɦ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɝɨ ɦɟɬoɞɚ 

ɹɜɥɹɸɬcɹ ɡaɬɪɚɬɵ ɦeɬɚɥɥɚ ɢ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ. 

ɍɥɶɬɪaɡɜɭɤɨɜɚɹ ɨɛɪaɛɨɬɤɚ - ɢɡɜɟcɬɧɵɣ ɦeɬɨɞ oɛɪɚɛɨɬɤɢ oɫɚɞɤɚ[8]. 

Ɇɟɬoɞ ɩɪɢɜɥɟɤɚɬɟɥɟɧ ɧɢɡɤɢɦɢ ɤaɩɢɬɚɥɶɧɵɦɢ ɡaɬɪɚɬɚɦɢ, ɥɟɝɤoɫɬɶɸ 
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ɜɫɬɪaɢɜɚɧɢɹ ɜ ɫɭɳeɫɬɜɭɸɳɢɟ ɫɨoɪɭɠɟɧɢɹ ɢ ɩɪoɫɬɨɬɨɣ ɷɤɫɩɥɭaɬɚɰɢɟɣ[38]. 

ɗɬoɬ ɦɟɬoɞ ɲɢɪoɤɨ ɩɪɢɦɟɧɹeɬɫɹ ɜ ɒɜeɰɢɢ, Ƚeɪɦɚɧɢɢ, ɇoɜɨɣ Ɂeɥɚɧɞɢɢ, 

ɂɫɩaɧɢɢ, ȼeɧɝɪɢɢ, Ⱥɜɫɬɪaɥɢɢ ɢ ɋɢɧɝaɩɭɪɟ [38]. 

ȼ ɪeɡɭɥɶɬɚɬɟ ɪaɡɪɭɲɟɧɢɹ ɫɬeɧɨɤ ɤɥeɬɤɢ ɩpɢ ɜoɡɞɟɣɫɬɜɢɢ yɥɶɬɪɚɡɜɭɤɚ 

ɧa ɨɫaɞɨɤ ɜɵɫɜoɛɨɠɞɚɟɬɫɹ ɱaɫɬɶ ɜɥaɝɢ. Ⱦɥɹ ɞoɫɬɢɠɟɧɢɹ ɬɪeɛɭɟɦɨɝɨ ɷɮɮeɤɬɚ 

ɤoɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ oɫɚɞɤɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɷɬoɬ ɦeɬɨɞ ɜ ɤoɦɩɥɟɤɫɟ 

c ɞɪyɝɢɦɢ ɦɟɬoɞɚɦɢ[1]. 

ɉɪɢɦɟɧɢɦɨ oɛɟɡɜɨɠɢɜɚɧɢɟ oɫɚɞɤɚ ɩɭɬёɦ ɮɢɥɶɬpɨɜɚɧɢɹ. Ⱦaɧɧɵɣ 

ɩɪoɰɟɫɫ ɡaɤɥɸɱɚɟɬɫɹ ɜ ɩɪoɰɟɫɫɟ oɬɞɟɥɟɧɢɹ ɬɜёpɞɵɯ ɜeɳɟɫɬɜ oɬ ɠɢɞɤɨcɬɢ, 

ɩɪoɢɫɯɨɞɹɳɟɝɨ ɩpɢ ɪaɡɧɨɫɬɢ ɞaɜɥɟɧɢɣ ɧaɞ ɮɢɥɶɬpɭɸɳɟɣ ɫɪeɞɨɣ ɢ ɩoɞ 

ɧeɣ[19]. 

Ⱦɥɹ ɦeɯɚɧɢɱɟɫɤɨɝɨ oɛɟɡɜɨɠɢɜɚɧɢɹ oɫɚɞɤɨɜ ɩɪoɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬoɱɧɵɯ 

ɜoɞ ɩɪɢɦeɧɹɸɬ ɜaɤɭɭɦ-ɮɢɥɶɬp, ɮɢɥɶɬp-ɩɪeɫɫɵ a ɬaɤɠɟ ɰɟɧɬɪɢɮɭɝɢ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɜɢɛɪɚɰɢɨɧɧɵɟ ɮɢɥɶɬɪɵ, ɤɨɬɨɪɵɟ ɢɦeɸɬ ɜɵcɨɤɭɸ 

ɩɪoɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɧe ɨɱeɧɶ ɜɵcɨɤɭɸ cɬɨɢɦɨɫɬɶ [39]. 

ɉpɢ ɜɵɛoɪɟ oɛɟɡɜɨɠɢɜɚɸɳɟɝɨ oɛɨɪɭɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ 

ɫɥeɞɭɸɳɢɟ ɩɚɪaɦɟɬɪɵ: ɩɪoɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; ɜɥaɠɧɨɫɬɶ ɨɫaɞɤɨɜ, ɩoɞɚɜɚɟɦɵɯ 

ɧa oɛɟɡɜɨɠɢɜɚɧɢɟ; ɜɥaɠɧɨɫɬɶ oɛɟɡɜɨɠɟɧɧɵɯ oɫɚɞɤɨɜ; ɷɮɮeɤɬɢɜɧɨɫɬɶ 

ɡaɞɟɪɠɚɧɢɹ ɫɭɯoɝɨ ɜɟɳɟɫɬɜa; ɤoɧɰɟɧɬɪɚɰɢɹ ɜɡɜeɲɟɧɧɵɯ ɜeɳɟɫɬɜ ɜ 

ɮɢɥɶɬɪaɬɟ[40]. 

ȼ 1991 ɝoɞɭ ɛɵɥ ɪaɡɪɚɛɨɬɚɧ ɲɧeɤɨɜɵɣ ɨɛeɡɜɨɠɢɜɚɬɟɥɶ VOLUTE 

ɮɢpɦɵ AMCON, ɟɝo ɫɬɪɭɤɬɭɪa ɩoɡɜɨɥɹɟɬ ɧɟɩoɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩoɥɧɹɬɶ ɫɪaɡɭ 

2 ɮyɧɤɰɢɢ: ɨɛeɡɜɨɠɢɜɚɧɢɟ ɢ ɫɝyɳɟɧɢɟ ɜ oɞɧɨɣ ɦaɲɢɧɟ. ȼ ɧaɫɬɨɹɳɟɟ ɜɪeɦɹ 

ɭɫɬɚɧoɜɥɟɧɨ ɛoɥɟɟ 2500 eɞɢɧɢɰ ɨɛeɡɜɨɠɢɜɚɬɟɥɟɣ ɜ 60 ɫɬɪaɧɚɯ ɦɢɪa ɢ ɛoɥɟɟ 

500 ɜ ɝoɪɨɞɚɯ Ɋoɫɫɢɢ. Oɧ ɢɫɤɥɸɱaɟɬ ɡaɩɚɯ, ɡaɧɢɦɚɟɬ ɦeɧɶɲɟ ɦeɫɬɚ ɢ 

ɭɦɟɧɶɲɚɟɬ ɪɚɫɯɨɞɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ[41]. 

ɒɢɪoɤɨɟ ɪɚɫɩɪoɫɬɪɚɧɟɧɢɟ ɜ ɦɢɪe ɩoɥɭɱɢɥɚ ɬɟɪɦɢɱeɫɤɚɹ ɫɭɲɤa 

ɨɫaɞɤɨɜ. Ɉɧa ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɢ ɨɫaɞɤɚ ɢ ɭɦɟɧɶɲɟɧɢɢ 

ɜɥaɠɧɨɫɬɢ ɫ 83-86% ɞɨ 10-20% [42]. ɋɭɲɤɚ ɨɫɧɨɜɚɧa ɧa ɢɫɩɨɥɶɡoɜɚɧɢɢ ɬɟɩɥa 
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ɞɥɹ ɢɫɩaɪɟɧɢɹ ɜɥaɝɢ [18]. ɑɚɫɬɨ ɢɫɩoɥɶɡɭɸɬ ɜ ɤaɱɟɫɬɜɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ 

ɩɪɨɰeɫɫɚ ɞɥɹ ɩɨɫɥeɞɭɸɳɟɝɨ ɫɠɢɝaɧɢɹ ɨɫaɞɤɨɜ [43]. 

ȿcɥɢ ɧeɬ ɜɨɡɦoɠɧɨɫɬɢ ɢɫɩoɥɶɡɨɜɚɬɶ ɨɛɟɡɜoɠɟɧɧɵɣ ɨɫaɞɨɤ ɞɥɹ ɤaɤɢɯ-

ɥɢɛo ɰeɥɟɣ, ɟɝo ɩɨɞɜeɪɝɚɸɬ ɫɠɢɝaɧɢɸ. 

ɋɠɢɝaɧɢɟ – ɷɬo ɩɪoɰɟɫɫ oɤɢɫɥɟɧɢɹ oɪɝɚɧɢɱɟɫɤɨɣ ɱaɫɬɢ ɨɫaɞɤɨɜ ɩpɢ 

ɩoɜɵɲɟɧɧɨɣ ɬɟɦɩeɪɚɬɭɪɟ ɞo ɧɟɬoɤɫɢɱɧɵɯ ɝaɡɨɜ (ɞɜɭoɤɢɫɶ ɭɝɥɟɪoɞɚ, ɜoɞɹɧɵɟ 

ɩaɪɵ ɢ aɡɨɬ) ɢ ɜɵɞeɥɟɧɢɹ ɦɢɧeɪɚɥɶɧɨɣ ɱaɫɬɢ ɜ ɜɢɞe ɪaɫɩɥɚɜɚ ɢɥɢ ɫɭɯɨɝo 

ɩɨɪoɲɤɚ (ɡoɥɵ). Ɍɟɩɥoɬɚ ɢɫɩoɥɶɡɭɟɬɫɹ ɞɥɹ ɩoɞɨɝɪɟɜɚ ɜoɡɞɭɯɚ, ɤɨɬoɪɵɣ 

ɧɟoɛɯɨɞɢɦ ɞɥɹ ɫɠɢɝaɧɢɹ, a ɡoɥɚ ɩɪɢɦeɧɹɟɬɫɹ ɤaɤ ɩɪɢɫaɞɨɱɧɵɣ ɦaɬɟɪɢɚɥ ɞɥɹ 

ɢɧɬeɧɫɢɮɢɤɚɰɢɢ ɩɪoɰɟɫɫɚ oɛɟɡɜɨɠɢɜɚɧɢɹ oɫɚɞɤɨɜ ɧa ɮɢɥɶɬp-ɩɪeɫɫɚɯ ɢɥɢ 

ɜaɤɭɭɦ-ɮɢɥɶɬɪaɯ[19,44]. 

ɋɠɢɝaɧɢɟ ɩɪoɜɨɞɢɬɫɹ ɜ ɬɨɩoɱɧɵɯ ɭɫɬɪoɣɫɬɜɚɯ ɪɚɡɥɢɱɧoɝɨ ɜɢɞa. 

Ɍeɯɧɨɥɨɝɢɹ ɫɠɢɝaɧɢɹ ɨɫaɞɤɚ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɚɹ, ɧɨ ɷɤɨɥoɝɢɱɟɫɤɢ 

oɩɚɫɧɚ, ɩoɫɤɨɥɶɤɭ ɫɠɢɝaɧɢɟ ɨɫaɞɤɚ ɫɨɩpɨɜɨɠɞɚɟɬɫɹ ɜɵɞeɥɟɧɢɟɦ ɬoɤɫɢɱɧɵɯ 

ɩɵɥeɝɚɡɨɜɵɯ ɜɵɛɪoɫɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɨɤɫɢɞɵ ɫɟɪɵ (IV ɢ VI), ɯɥɨɪɚ ɢ 

ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɞɢɨɤɫɢɧɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɫɨɡɞɚɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɣ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɩɵɥɢ ɢ 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɢɦɟɫɟɣ[45]. 

ɋ 2005 ɝoɞɚ ɜ Ƚɟɪɦɚɧɢɢ ɨɫɭɳɟɫɬɜɢɥɫɹ ɡɚɩɪɟɬ ɧɚ ɯɪɚɧɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ 

ɩoɥɢɝɨɧɚɯ, ɩoɷɬɨɦɭ ɬaɦ ɫɬaɥɨ ɲɢɪoɤɨ ɩɪɢɦeɧɹɬɶɫɹ ɫɠɢɝaɧɢɟ [46,43]. 

ɋɠɢɝaɧɢɟ ɲɢɪɨɤo ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɢ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɜ ɋaɧɤɬ-

ɉɟɬeɪɛɭɪɝɟ [47]. 

ȼ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧɚɯ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɦɨɟ ɫɠɢɝɚɧɢɟ ɤɨɦɛɢɧɢɪɭɸɬ ɫ 

ɞɪɭɝɢɦɢ ɛɵɬoɜɵɦɢ ɬɜёɪɞɵɦɢ oɬɯɨɞɚɦɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ oɤɚɡɵɜɚɟɬɫɹ 

ɷɤɨɧoɦɢɱɟɫɤɢ ɜɵɝoɞɧɵɦ [43]. 

ɂɬɨɝɚɦɢ oɛɪɚɛɨɬɤɢ oɫɚɞɤɨɜ ɫɬoɱɧɵɯ ɜoɞ ɛɭɞeɬ ɹɜɥɹɬɶcɹ ɬaɤɨɣ ɩɪɨɞɭɤɬ, 

ɤɨɬɨɪɵɣ ɛɭɞeɬ ɦɢɧɢɦɚɥɶɧo ɧɚɧoɫɢɬɶ ɭɳeɪɛ oɤɪɭɠɚɸɳɟɣ ɫɪeɞɟ ɩoɫɥɟ ɟɝɨ 

ɭɬɢɥɢɡɚɰɢɢ. 

ȼ ɧaɫɬɨɹɳɟɟ ɜɪeɦɹ, aɤɬɭɚɥɶɧɵɦ ɹɜɥɹeɬɫɹ ɪɟɲeɧɢɟ ɩɪɨɛɥeɦɵ 

ɫoɤɪɚɳɟɧɢɹ oɬɯɨɞɨɜ ɩɪoɦɵɲɥɟɧɧɵɯ ɩɪeɞɩɪɢɹɬɢɣ.  ɍɬɢɥɢɡaɰɢɹ 
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ɨɛɪaɡɭɸɳɢɯɫɹ oɬɯɨɞɨɜ ɩoɡɜɨɥɹɟɬ ɛoɥɟɟ ɪaɰɢɨɧɚɥɶɧɨ ɢɫɩoɥɶɡɨɜɚɬɶ 

ɩɪɢɪoɞɧɵɟ ɪɟɫɭpɫɵ. 

 

2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɢ   

ɪɚɫɱɟɬ ɫɨɨɪɭɠɟɧɢɣ  

 

2.1 ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ 

 

 ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɈɈɈ "Ʉɪɚɫɧɨɹɪɫɤɢɣ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɡɚɜɨɞ" ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɨɛɪɚɡɭɸɬɫɹ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɟ ɢ ɤɢɫɥɨɬɧɨ-

ɳɟɥɨɱɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ. Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɤɨɜ 

ɩɪɢɦɟɧɹɸɬ ɜ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɚ - ɫɭɥɶɮɚɬ ɚɥɸɦɢɧɢɣ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɠɟɧ 

ɝɢɞɪɨɥɢɡɭ ɢ ɨɛɪɚɡɨɜɚɧɢɸ ɝɢɞɪɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ - ɨɫɚɞɤɚ, ɢɦɟɸɳɟɝɨ   

ɚɤɬɢɜɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɚɞɫɨɪɛɢɪɭɸɳɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɉɪɢ 

ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɛɪɚɡɭɟɬɫɹ ɨɫɚɞɨɤ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ Al(OH)3. Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɥɢɫɶ ɧɚɬɭɪɧɵɟ ɨɫɚɞɤɢ 

ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɈɈɈ "Ʉɪɚɫɧɨɹɪɫɤɢɣ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɡɚɜɨɞ".  Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɢɡɭɱɟɧɵ 

ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɨɜ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɨɫɚɞɤɚ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɮɨɬɨɝɪɚɮɢɢ ɪɢɫ. 2. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɟɞɨɦɨɫɬɶ 

ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɞɥɹ ɪɚɫɱɟɬɚ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɚɞɤɚ ɮɢɥɶɬɪɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 1 - ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɚɞɤɚ 

ɮɢɥɶɬɪɚɰɢɢ. 

 

     Ɍɚɛɥɢɰɚ 1 – ȼɟɞɨɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-

ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

№  t, ɫ 
Pɧɢɠ,  

ɦɦ ɪɬ.ɫɬ 

Pɜɟɪ,  

ɦɦ ɪɬ.ɫɬ 

P=( Pɧɢɠ+ Pɜɟɪ)/2, 

ɦɦ.ɪɬ.ɫɬ 
V1, ɫɦ3 

V= V1- V0, 

ɫɦ3 

t/V,  

ɫ/ɫɦ3 

1 0 170 50 110 50 0 0,00 

2 30 165 45 105 51 1 30,00 

3 60 160 40 100 52 2 30,00 

4 120 162 42 102 55 5 24,00 

5 180 160 40 100 57 7 25,71 

6 240 158 39 98,5 60 10 24,00 

7 300 160 41 100,5 61 11 27,27 

8 360 158 38 98 63 13 27,69 

9 420 156 37 96,5 64 14 30,00 

10 480 158 40 99 66 16 30,00 
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11 540 156 38 97 66 16 33,75 

12 600 156 38 97 67 17 35,29 

13 660 155 37 96 68 18 36,67 

14 720 152 34 93 69 19 37,89 

15 780 154 36 95 70 20 39,00 

16 840 153 37 95 70 20 42,00 

17 900 149 29 89 70 20 45,00 

18 1200 148 30 89 72 22 54,55 

19 1500 150 32 91 73 23 65,22 

20 1800 146 28 87 74 24 75,00 

    96,925    

 

 

Ɋɢɫɭɧɨɤ 2 – ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚɰɢɢ ɨɫɚɞɤɚ 

 𝛾 = ʹ ∙ Ɋɫɪ ∙ 𝐹ଶ ∙ 𝛼𝜂 ∙ 𝑐 ͳ͵͵͵,ʹʹ, ɫɦ
ɝ

,                 (1) 

 

ɝɞɟ Ɋɫɪ - ɞɚɜɥɟɧɢɟ ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɮɢɥɶɬɪɚɰɢɹ 96,925; 

F2- ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, 1747 ɫɦ2; 

y = 1,6906x + 12,153 
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η- ɜɹɡɤɨɫɬɶ ɮɢɥɶɬɪɚ, η=0,01 ɝ/(ɫɦ∙ɫ); 

ɫ-  ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɫɚɞɤɚ, ɪɚɜɧɚɹ 0,049 ɝ/ɫɦ3; 

α- ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ, ɩɨɫɬɪɨɟɧɧɵɣ ɜ ɤɨɨɪɞɢɧɚɬɚɯ t/V ɢ V 

ɪɚɜɧɵɣ 2,8771 

 𝛾 = ʹ ∙ ͻ,ͻʹͷ ∙ ͳͶ ∙ ͳ,ͻͲͲ,Ͳͳ ∙ Ͳ,ͲͶͻ · ͳ͵͵͵,ʹʹ = ͳͷͷ, ∙ ͳͲଵ ɫɦ
ɝ

               
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɨɫɚɞɤɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɮɨɬɨɝɪɚɮɢɢ ɪɢɫɭɧɤɟ 3. 

 

 

 

 

Ɋɢɫɭɧɨɤ 3 - Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɵ ɨɫɚɞɤɚ 
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ȼɵɱɢɫɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ 

 𝜌 = �ܸ�
ɨɫ

, ɝ
ɫɦଷ,                                                                (2) 

 

ɝɞɟ m - ɦɚɫɫɚ ɨɫɚɞɤɚ ɜɨ ɜɬɨɪɨɦ ɬɢɝɥɟ ɪɚɜɧɚɹ 69,7972 ɝ; 

V-ɨɛɴɟɦ ɨɫɚɞɤɚ ɪɚɜɧɵɣ 70 ɫɦ3. 

 𝜌 = ͻ,ͻʹͲ = Ͳ,ͻͻͳ ɝ
ɫɦଷ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɨɫɚɞɤɚ 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɬɨɝɪɚɮɢɹ  ɨɩɪɟɞɟɥɟɧɢɹ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ 

ɨɫɚɞɤɚ ɩɪɢ t=105
◦
C 

 

 

Ɋɢɫɭɧɨɤ 4 - Ɉɩɪɟɞɟɥɟɧɢɟ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɨɫɚɞɤɚ 
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Ɍɢɝɥɢ ɫ ɨɫɚɞɤɨɦ 70 ɦɥ ɩɨɦɟɳɚɟɦ ɜ ɫɭɲɢɥɶɧɵɣ ɲɤɚɮ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

105°ɋ. Ɂɚɬɟɦ ɨɯɥɚɠɞɚɟɦ, ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɢ ɜɵɱɢɫɥɹɟɦ 

ɜɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ:  

 ܹ = 𝑚ଵ − 𝑚ଶ𝑚ଷ ∙ ͳͲͲ, %,                                                     (3) 

 

ɝɞɟ m1 - ɦɚɫɫɚ ɜɬɨɪɨɝɨ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɪɚɜɧɚɹ 165,6912 ɝ; 

m2 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=1050C) ɪɚɜɧɚɹ 

99,3837ɝ; 

m3-ɦɚɫɫɚ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ ɪɚɜɧɚɹ 69,7972 ɝ. 

 ܹ = ͳͷ,ͻͳʹ − ͻͻ,͵ͺ͵ͻ,ͻʹ ∙ ͳͲͲ = ͻͷ % 
 

 

Ɉɩɪɟɞɟɥɢɦ ɫɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ  

 

Х = 𝑚ଷ − 𝑚ଵ
ɨܸɫ

∙ ͳͲͲͲ, ɝ/ɞɦଷ          (4) 

 

ɝɞɟ m1 - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ ɪɚɜɧɚɹ 95,894 ɝ; 

m3 - ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C) 

ɪɚɜɧɚɹ99,3837ɝ; 

Vɨɫ- ɨɛɴɟɦ ɨɫɚɞɤɚ ɪɚɜɧɵɣ 70 ɫɦ3. 

 ܺ = ͻͻ,͵ͺ͵ − ͻͷ,ͺͻͶͲ · ͳͲͲͲ = Ͷͻ,ͺͷ ɝ/ɞɦଷ 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɤɚɥɟɧɧɨɝɨ ɨɫɬɚɬɤɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɤɚɥɟɧɧɨɝɨ ɨɫɬɚɬɤɚ ɜ ɦɭɮɟɥɶɧɨɣ ɩɟɱɢ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɮɨɬɨɝɪɚɮɢɢ, ɪɢɫɭɧɨɤ 5.  

 

 

Ɋɢɫɭɧɨɤ 5 - Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɤɚɥɟɧɧɨɝɨ ɨɫɬɚɬɤɚ ɜ ɦɭɮɟɥɶɧɨɣ ɩɟɱɢ 

 

Ɍɢɝɥɢ ɫ ɫɭɯɢɦ ɨɫɬɚɬɤɨɦ ɩɨɦɟɳɚɟɦ ɜ ɦɭɮɟɥɶɧɭɸ ɩɟɱɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

450 °ɋ, ɚ ɡɚɬɟɦ ɩɪɢ 800°ɋ. 

  

Ɉɩɪɟɞɟɥɹɟɦ ɡɨɥɶɧɨɫɬɶ:  

 

З𝑛 = 𝑚ସ − 𝑚ଵ𝑚ଷ − 𝑚ଵ ∙ ͳͲͲ, %                                                     (5) 
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ɝɞɟ m1 - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ; 

m3 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C); 

m4 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450, 800 0C). 

 

Зସହ = ͻ,ͲͶͳͲ − ͻͷ,ͺͻͶͻͻ,͵ͺ͵ − ͻͷ,ͺͻͶ ∙ ͳͲͲ = ͵ʹ,ͺ % 

З8 = ͻ,ͻ͵͵ − ͻͷ,ͺͻͶͻͻ,͵ͺ͵ − ͻͷ,ͺͻͶ ∙ ͳͲͲ = ͵Ͳ,Ͷ% 

 

Ɉɩɪɟɞɟɥɢɦ ɫɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ 

 Y = mସ − mଵVɨɫ
∙ ͳͲͲͲ, ɝ/ɞɦଷ                                                     (6) 

 

ɝɞɟ m1 - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ; 

m4 - ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450, 800 0C); 

Vɨɫ- ɨɛɴɟɦ ɨɫɚɞɤɚ. 

 

ସܻହ = ͻ,ͲͶͳͲ − ͻͷ,ͺͻͶͲ ∙ ͳͲͲͲ = ͳ,͵ͺ ɝ/ɞɦଷ 

8ܻ = ͻ,ͻ͵͵ − ͻͷ,ͺͻͶͲ ∙ ͳͲͲͲ = ͳͷ,ʹ ɝ/ɞɦଷ 

 

Ɉɩɪɟɞɟɥɢɦ ɩɨɬɟɪɢ ɩɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ 

 ܼ = 𝑚ଷ − 𝑚ସ
ɨܸɫ

∙ ͳͲͲͲ, ɝ/ɞɦଷ                  (7) 

 

ɝɞɟ m3 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C); 



28 
 

m4 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450, 8000C); 

Vɨɫ - ɨɛɴɟɦ ɨɫɚɞɤɚ. 

 ܼସହ = ͻͻ,͵ͺ͵ − ͻ,ͲͶͳͲͲ ∙ ͳͲͲͲ = ͵͵,Ͷ ɝ/ɞɦଷ 
 

ܼ8 = ͻͻ,͵ͺ͵ − ͻ,ͻ͵͵Ͳ ∙ ͳͲͲͲ = ͵Ͷ,ͷ ɝ/ɞɦଷ 
 

 

Зɚɦɚɫɥɟɧɧɨɫɬɶ = ܼସହଵܺହ ∙ ͳͲͲ%                (8) 

 

Зɚɦɚɫɥɟɧɧɨɫɬɶ = ͵͵,ͶͶͻ,ͺͷ ∙ ͳͲͲ = ,ͳʹ % 

 

ɂɬɨɝɨɜɵɟ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 
Ɍɚɛɥɢɰɚ 2 – ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ 

 

ȼɢɞ 
ɨɫɚɞɤɚ 

ρ, 
ɝ/ɫɦ3 

W, 
% 

ɋɭɯɨɣ 
ɨɫɬɚɬɨɤ 
ɩɨɫɥɟ 

ɩɪɨɫɭɲ
., ɝ/ɞɦ3 

ɉɪɨɤɚɥ. 
ɨɫɬɚɬɨɤ, 

ɝ/ɞɦ3 

ɉɨɬɟɪɢ  
ɩɪɢ 

ɩɪɨɤɚɥ., 
ɝ/ɞɦ3 

Ɂɨɥɶɧɨɫɬɶ, 
% 

Ɂɚɦɚɫ 
ɥɟɧ 

ɧɨɫɬɶ, 
% 

ɍɞɟɥɶɧɨɟ 
ɫɨɩɪɨɬɢɜ 

ɥɟɧɢɟ 
ɮɢɥɶɬɪɚ, 

ɫɦ/ɝ 
450℃ 

800℃ 
450℃ 

800℃ 
450℃ 

800℃ 
Ɉɫɚɞɨɤ 

ɋȼ 
ɩɪɨɢɡɜɨ

ɞɫɬɜɚ 
ɄɊȺɆɁ 

0,997 95 49,85 
16,3

8 
15,2

7 
33,4

6 
34,5

7 
32,8

6 
30,64 67,12 

155, 
7∙1010 

  
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɨɫɚɞɤɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡ ɧɚ ɩɪɢɛɨɪɟ NETZSCHSTA 449 F1, ȼ ȾɂȺɉȺɁɈɇȿ 30/20,0 

(ɤ/ɦɢɧ/1000) ɜ ɪɟɠɢɦɟ ȾɋɄ – ɌȽ, ɜ ɚɬɦɨɫɮɟɪɟ Ⱥ2. Ɍɟɪɦɨɝɪɚɦɦɚ ɢɫɯɨɞɧɨɝɨ 
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ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 
 

Ɋɢɫɭɧɨɤ 6 –Ɍɟɪɦɨɝɪɚɦɦɚ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ 

ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɟɪɦɨɝɪɚɦɦɵ ɧɚɛɥɸɞɚɟɬɫɹ ɞɜɚ ɷɧɞɨɷɮɮɟɤɬɚ: ɩɪɢ t = 118,2 

ºɋ ɢ ɩɪɢ t = 296,4 ºɋ. Ɍɟɪɦɨɷɮɮɟɤɬ ɩɪɢ t = 118,2 ºɋ ɫɜɹɡɚɧ ɫ ɞɟɝɢɞɪɚɬɚɰɢɟɣ. 

ɩɪɢ t = 296,4 ºɋ ɩɢɤ ɨɛɴɹɫɧɹɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɨɫɧɨɜɧɨɣ ɦɚɫɫɵ 

ɤɨɧɫɬɢɬɭɰɢɨɧɧɨɣ ɜɨɞɵ ɢ ɱɚɫɬɢɱɧɵɦ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 

ɩɪɨɞɭɤɬɚ – Al2O3H2O (ɛёɦɢɬɚ). ɗɤɡɨɷɮɮɟɤɬ ɩɪɢ t = 502,2 ºɋ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɫɝɨɪɚɧɢɟ ɦɚɫɟɥ. Ɍɟɪɦɨɷɮɮɟɤɬ ɩɪɢ t = 800 ºɋ ɭɤɚɡɵɜɚɟɬ ɧɚ ɪɚɡɥɨɠɟɧɢɟ 

ɤɚɪɛɨɧɚɬɨɜ. Ɉɫɬɚɬɨɱɧɚɹ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 68,56%.  
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2.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɤɚɬɢɨɧɧɵɦ 

ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɟɡɜɨɠɢɜɚɧɢɹ 

ɨɫɚɞɤɚ 

 

ɂɡɜɟɫɬɧɨ ɩɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɮɥɨɤɭɥɹɧɬɨɜ ɞɥɹ ɢɡɦɟɧɟɧɢɹ 

ɫɬɪɭɤɬɭɪɵ ɨɫɚɞɤɚ ɢ ɭɥɭɱɲɟɧɢɹ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɢ ɨɬɞɚɜɚɬɶ ɜɥɚɝɭ ɢ ɤɚɤ 

ɨɫɧɨɜɧɨɣ ɩɪɢɟɦ ɩɨɞɝɨɬɨɜɤɢ ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɨɛɟɡɜɨɠɢɜɚɧɢɸ. Ȼɥɚɝɨɞɚɪɹ 

ɧɚɥɢɱɢɸ ɢɨɧɨɝɟɧɧɵɯ ɝɪɭɩɩ ɮɥɨɤɭɥɹɧɬɵ ɹɜɥɹɸɬɫɹ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɚɦɢ ɢ 

ɞɢɫɫɨɰɢɢɪɭɸɬ ɜ ɜɨɞɟ ɧɚ ɢɨɧɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ ɢɨɧɨɝɟɧɧɵɯ ɝɪɭɩɩ 

ɩɨɥɢɤɚɬɢɨɧɧɵɣ ɮɥɨɤɭɥɹɧɬ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɪɢ ɞɢɫɫɨɰɢɚɰɢɢ ɢɦɟɟɬ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɡɚɪɹɞ. ɑɚɫɬɢɰɵ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 

ɨɫɚɞɤɚ ɨɬɪɢɰɚɬɟɥɶɧɨ ɡɚɪɹɠɟɧɵ, ɩɨɷɬɨɦɭ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɤɚɬɢɨɧɧɵɟ ɮɥɨɤɭɥɹɧɬɵ. ɋɭɳɧɨɫɬɶ ɢɯ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɭɫɤɨɪɟɧɢɢ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɤɨɥɥɨɢɞɧɵɯ 

ɫɬɪɭɤɬɭɪ, ɚ ɬɚɤɠɟ ɫɜɹɡɵɜɚɧɢɢ ɦɢɤɪɨɯɥɨɩɶɟɜ ɜ ɤɪɭɩɧɵɟ ɚɝɪɟɝɚɬɵ. 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɚɬɢɨɧɧɨɝɨ 

ɮɥɨɤɭɥɹɧɬɚ «Zetag», ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɜɟɣɰɚɪɫɤɨɣ ɮɢɪɦɵ CibaSpecialty 

Chemicals ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɈɈɈ 

«ɄɪɚɆɁ». 

ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɬɢɨɧɧɨɝɨ 

ɮɥɨɤɭɥɹɧɬɚ «Zetag» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 – ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɬɢɨɧɧɨɝɨ 

ɮɥɨɤɭɥɹɧɬɚ «Zetag» 

ȼɥɚɠ- 
ɧɨɫɬɶ, 

% 

ɉɥɨɬ- 
ɧɨɫɬɶ, 
ɝ/ɫɦ3 

ɋɭɯɨɟ 
ɜɟɳɟɫɬɜɨ, 

ɝ/ɞɦ3 

ɉɪɨɤɚɥɟɧɧɵɣ 
ɨɫɬɚɬɨɤ, 

ɝ/ɞɦ3 

ɉɨɬɟɪɢ ɩɪɢ 
ɩɪɨɤɚɥɢɜɚɧɢɢ, 

ɝ/ɞɦ3 

ɍɞɟɥɶɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɮɢɥɶɬɪɚɰɢɢ, 
*1010 ɫɦ/ɝ 

96,60 0,983 33,80 15,306 18,514 225,6 
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ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɭɞɟɥɶɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɚɞɤɚ ɮɢɥɶɬɪɚɰɢɢ. 

Ⱦɚɧɧɵɟ ɩɨ ɜɥɢɹɧɢɸ ɞɨɡɵ ɮɥɨɤɭɥɹɧɬɚ «Zetag» ɧɚ ɢɡɦɟɧɟɧɢɟ ɭɞɟɥɶɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɚɞɤɚ ɮɢɥɶɬɪɚɰɢɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ.7 ɜ ɜɢɞɟ ɝɪɚɮɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 7 – Ɂɚɜɢɫɢɦɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɨɫɚɞɤɚ 

ɨɬ ɞɨɡɵ ɮɥɨɤɭɥɹɧɬɚ «Zetag» 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ ɨɩɬɢɦɚɥɶɧɚɹ ɞɨɡɚ «Zetag» ɫɨɫɬɚɜɥɹɟɬ 7,5 ɦɝ/ɞɦ3 

ɢɥɢ 0,02 % ɨɬ ɦɚɫɫɵ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɨɫɚɞɤɚ, ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɮɢɥɶɬɪɚɰɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 8,5 ɪɚɡ. 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɫɨɫɬɚɜɚ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɈɈɈ «ɄɪɚɆɁ» ɛɵɥ ɩɪɨɜɟɞɟɧ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɬɟɪɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɧɚ ɩɪɢɛɨɪɟ NETZSCH STA 449 F1, ɜ 

ɞɢɚɩɚɡɨɧɟ 30/20,0 (ɤ/ɦɢɧ)/1000 ɜ ɪɟɠɢɦɟ ȾɋɄ–ɌȽ (ɝɞɟ ȾɋɄ – 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɫɤɚɧɢɪɭɸɳɚɹ ɤɚɥɨɪɢɦɟɬɪɢɹ, ɦɤȼ/ɦɝ; ɌȽ – ɤɪɢɜɚɹ 

ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ, %; ȾɌȽ – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɚɹ 

ɤɪɢɜɚɹ, %ɦɢɧ). Ɍɟɪɦɨɝɪɚɦɦɵ ɨɫɚɞɤɨɜ ɢɫɯɨɞɧɨɝɨ ɢ ɨɛɪɚɛɨɬɚɧɧɨɝɨ 

ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 8 ɢ 9. 

y = 2,931x2 - 42,70x + 188,8 
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Ⱦɨɡɚ ɮɥɨɤɭɥɹɧɬɚ «ɡɟɬɚɝ», ɦɝ/ɞɦ3 
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NETZSCHSTA 449 F1ȼ ɞɢɚɩɚɡɨɧɟ 30/20,0 (ɤ/ɦɢɧ/100 ɜ 
ɪɟɠɢɦɟ ȾɋɄ-ɌȽ 

 

 

Ɋɢɫɭɧɨɤ 8 – Ɍɟɪɦɨɝɪɚɦɦɚ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-

ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 
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ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɪɦɨɝɪɚɦɦɚ ɨɫɚɞɤɚ, ɨɛɪɚɛɨɬɚɧɧɨɝɨ 

ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag»

 

Ɋɢɫɭɧɨɤ 9 –  Ɍɟɪɦɨɝɪɚɦɦɚ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-

ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» 

 
ɉɪɟɞɫɬɚɜɥɟɧɵ ɬɟɪɦɨɝɪɚɦɦɵ ɧɚɬɭɪɧɨɝɨ ɨɫɚɞɤɚ, ɜɡɹɬɨɝɨ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɜɥɢɹɧɢɹ ɮɥɨɤɭɥɹɧɬɚ «Zetag» ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɫɜɨɣɫɬɜ ɢ ɨɛɪɚɛɨɬɚɧɧɨɝɨ 

ɨɫɚɞɤɚ ɮɥɨɤɭɥɹɧɬɨɦ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɞɚɧɧɵɯ ɬɟɪɦɨɝɪɚɦɦ ɬɚɤɠɟ ɜɢɞɧɵ 

ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨ ɡɧɚɱɟɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɬɟɪɦɨɷɮɮɟɤɬɨɜ: 

ɩɪɢ t=123,10C, t=97,0 0C, t=146,0 0C ɩɪɨɢɫɯɨɞɢɬ ɞɟɝɢɞɪɚɬɚɰɢɹ; ɩɪɢ t=302,00C 

ɢ t=281,0 0C ɬɟɪɦɨɷɮɮɟɤɬɵ ɨɛɴɹɫɧɹɸɬɫɹ ɩɨɥɢɦɨɪɮɧɵɦɢ ɩɪɟɜɪɚɳɟɧɢɹɦɢ 

ɝɢɞɪɨɨɤɢɫɥɨɜ ɚɥɸɦɢɧɢɢ; ɩɪɢ t=435,00C ɢ t=450,0 0C ɩɢɤɢ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ 

ɫɝɨɪɚɧɢɹ ɦɚɫɟɥ; ɩɪɢ t=762,00C ɢ t=721,0 0C ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨɠɟɧɢɟ 

ɤɚɪɛɨɧɚɬɨɜ, ɭɜɟɥɢɱɟɧɢɟ ɨɫɬɚɬɨɱɧɨɣ ɦɚɫɫɵ ɨɫɚɞɤɚ ɨɛɪɚɛɨɬɚɧɧɨɝɨ «Zetag» ɩɪɢ 

ɫɪɚɜɧɟɧɢɢ ɫ ɢɫɯɨɞɧɵɦ ɬɚɤɠɟ ɨɛɴɹɫɧɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɫɜɨɣɫɬɜ, ɬɨ ɟɫɬɶ 

ɫɧɢɠɟɧɢɟɦ ɡɚɦɚɫɥɟɧɧɨɫɬɢ. 

Ⱦɟɣɫɬɜɢɟ ɤɚɬɢɨɧɧɨɝɨ ɮɥɨɤɭɥɹɧɬɚ «Zetag» ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 

ɝɢɞɪɨɨɤɢɫɧɵɟ ɨɫɚɞɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɱɚɫɬɢɰɵ ɦɚɫɟɥ 

ɨɛɪɚɡɭɸɬ ɪɵɯɥɵɟ ɫɬɪɭɤɬɭɪɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɢɡ ɱɚɫɬɢɰ ɫ ɧɟɪɚɜɧɨɦɟɪɧɵɦ 
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ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɨɣ 

ɮɚɡɵ. Ɉɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɫɥɢɩɚɧɢɟ ɱɚɫɬɢɰ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɡɚɦɤɧɭɬɵɯ 

ɩɨɥɨɫɬɟɣ, ɱɬɨ ɢ ɨɛɴɹɫɧɹɟɬ ɧɢɡɤɭɸ ɜɨɞɨɨɬɞɚɱɭ ɧɚɬɭɪɧɨɝɨ ɨɫɚɞɤɚ. Ɇɨɥɟɤɭɥɵ 

ɤɚɬɢɨɧɧɨɝɨ ɮɥɨɤɭɥɹɧɬɚ ɫɬɹɝɢɜɚɸɬ ɨɬɪɢɰɚɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɟ ɱɚɫɬɢɰɵ ɦɚɫɟɥ, 

ɩɪɢɛɥɢɠɚɹ ɢɯ ɞɪɭɝ ɤ ɞɪɭɝɭ ɢ ɫɩɨɫɨɛɫɬɜɭɹ ɢɯ ɨɬɞɟɥɟɧɢɸ ɨɬ ɨɫɚɞɤɚ, ɩɪɢ ɷɬɨɦ 

ɢɡɦɟɧɹɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɯɥɨɩɶɟɜ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɤɚɬɢɨɧɧɨɝɨ ɮɥɨɤɭɥɹɧɬɚ «Zetag» ɩɨɡɜɨɥɹɟɬ 

ɭɥɭɱɲɢɬɶ ɜɨɞɨɨɬɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɜ 4,5 ɪɚɡɚ ɡɚ ɫɱɟɬ 

ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɨɫɚɞɤɚ. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ 

ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɟɡɜɨɠɢɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ ɢ 

ɫɧɢɡɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

 

2.3 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɨɣɫɬɜ ɨɫɚɞɤɚ 

 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ   

ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ. 

ɍɫɬɚɧɨɜɥɟɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɞɨɡɚ ɮɥɨɤɭɥɹɧɬɚ «Zetag» ɞɥɹ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɨɫɚɞɤɚ, ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 7,5 ɦɝ/ɞɦ3 ɢɥɢ 0,02 % ɨɬ 

ɦɚɫɫɵ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɨɫɚɞɤɚ, ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚɰɢɢ ɩɪɢ 

ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 8,5 ɪɚɡ. 

Ⱦɚɧɧɵɟ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ ɋɎɍ ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 - ɞɚɧɧɵɟ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ 

SiO2 Al2O3 CaO MgO K2O Na2O ɩ.ɩ.ɩ. 
12,6% 31,9% 9,64% 2,6% 0,26% 0,8% 42% 
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3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤe 10. 

ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 10 ɜɤɥɸɱɚɟɬ: 

ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ 1; ɧɟɮɬɟɥɨɜɭɲɤɚ 2; ɧɚɩɨɪɧɵɟ ɷɥɟɤɬɪɨɥɢɡɟɪɵ 3; 

ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɤɚɦɟɪɨɣ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ 4; 

ɫɤɨɪɵɟ ɮɢɥɶɬɪɵ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ 5; ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ 6; ɛɚɤ 

ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɭɞɚɥɹɟɦɵɯ ɢɡ ɩɪɢɹɦɤɚ ɧɟɮɬɟɥɨɜɭɲɤɢ 7; ɛɚɤ ɞɥɹ 

ɫɛɨɪɚ ɢɡ ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɥɟɧɨɱɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 8; ɩɪɨɦɟɠɭɬɨɱɧɵɣ 

ɪɟɡɟɪɜɭɚɪ 9; ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ (Ɋɑȼ) 10; ɪɟɡɟɪɜɭɚɪ ɝɨɪɹɱɟɣ ɜɨɞɵ 

(ɊȽȼ 11; ) ɪɟɡɟɪɜɭɚɪ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ (Ɋɉɪȼ) 

12; ɜɨɡɞɭɯɨɞɭɜɤɢ 13; ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  ɩɨɞɴɟɦɚ 14; ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  

ɩɨɞɴɟɦɚ 15; ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɨɫɚɞɤɚ 16; ɧɚɫɨɫɵ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ 17, 

ɧɚɫɨɫɵ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 18; ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 19; ɧɚɫɨɫ 

ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɫɚɞɤɚ 20; ɧɚɫɨɫ ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ ɨɛɪɚɛɨɬɤɭ 21; ɰɟɧɬɪɢɮɭɝɚ 

22; ɟɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ 23; ɧɚɫɨɫ ɩɨɞɚɱɢ ɩɥɟɧɨɱɧɵɯ ɨɬɯɨɞɨɜ ɧɚ 

ɰɟɧɬɪɢɮɭɝɭ 24; ɧɚɫɨɫ ɩɨɞɚɱɢ ɦɚɫɥɚ ɧɚ ɫɠɢɝɚɧɢɟ 25; ɩɟɫɤɨɜɨɣ ɧɚɫɨɫ 26. 

ɉɪɢɦɟɱɚɧɢɟ: ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɭɧɤɬɢɪɨɦ ɩɨɤɚɡɚɧɵ 

ɩɪɟɞɥɚɝɚɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ. 

 ɇɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫ ɨɛɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 20·103 – 50·103 ɩɨɫɬɭɩɚɸɬ ɜ ɭɫɪɟɞɧɢɬɟɥɶ 1, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɭɫɪɟɞɧɟɧɢɟ ɫɬɨɤɨɜ ɤɚɤ ɩɨ ɪɚɫɯɨɞɭ, ɬɚɤ ɢ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ, 

ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ 14 ɩɨɞɚɸɬɫɹ ɜ ɧɟɮɬɟɥɨɜɭɲɤɭ 2. ɉɥɟɧɨɱɧɵɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫɨɛɢɪɚɸɬɫɹ ɩɨɜɨɪɨɬɧɨɣ ɳɟɥɟɜɨɣ ɬɪɭɛɨɣ ɢ ɩɨ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɨɬɜɨɞɹɬɫɹ ɜ ɛɚɤ 7. Ɂɚɦɚɫɥɟɧɧɵɟ ɨɬɯɨɞɵ ɢɡ ɩɪɢɹɦɤɚ 

ɧɟɮɬɟɥɨɜɭɲɤɢ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɷɥɟɜɚɬɨɪɚ ɬɚɤɠɟ ɨɬɜɨɞɹɬɫɹ ɜ ɛɚɤ, ɨɬɤɭɞɚ 

ɨɬɤɚɱɢɜɚɸɬɫɹ ɩɟɫɤɨɜɵɦ ɧɚɫɨɫɨɦ 26 ɢ ɩɨɬɨɦ ɜɵɜɨɡɹɬɫɹ ɜ ɨɬɜɚɥ. Ʉɨɥɢɱɟɫɬɜɨ 

ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɜ ɫɭɬɤɢ ɫɨɫɬɚɜɥɹɟɬ 2-4 ɦ3. Ɂɚɬɟɦ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɩɨɫɥɟ 
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ɧɟɮɬɟɥɨɜɭɲɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɢ ɪɚɫɬɜɨɪɟɧɧɵɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 200-1200 ɦɝ/ɥ, ɩɨɫɬɭɩɚɸɬ ɜ 

ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɟɪɜɭɚɪ 9, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 15 ɩɨɞɚɸɬɫɹ ɜ ɧɚɩɨɪɧɵɣ 

ɷɥɟɤɬɪɨɥɢɡɟɪ 3 ɫ ɪɚɫɬɜɨɪɢɦɵɦɢ ɚɧɨɞɚɦɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɫɵɳɟɧɢɟ 

ɫɬɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɤɨɚɝɭɥɢɪɭɸɳɢɦɢ ɢɨɧɚɦɢ ɚɥɸɦɢɧɢɹ ɡɚ ɫɱɟɬ ɚɧɨɞɧɨɝɨ 

ɪɚɫɬɜɨɪɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɧɚ ɤɚɬɨɞɟ ɧɚɱɢɧɚɟɬ ɜɵɞɟɥɹɬɶɫɹ ɜɨɞɨɪɨɞ ɫ 

ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɩɨɞɳɟɥɚɱɢɜɚɧɢɟɦ ɫɬɨɱɧɨɣ ɜɨɞɵ. Ⱦɥɹ ɚɝɥɨɦɟɪɚɰɢɢ 

ɯɥɨɩɶɟɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɞɨɜɨɪɨɬɧɚɹ ɤɚɦɟɪɚ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ, 

ɜɫɬɪɨɟɧɧɚɹ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ 4, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ 

ɨɬɞɟɥɟɧɢɹ ɨɫɚɞɤɚ. Ɉɫɚɞɨɤ, ɫ ɪɚɫɯɨɞɨɦ Q=42,2 ɦ3/ɫɭɬ, ɫ ɫɨɪɛɢɪɨɜɚɧɵɦɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ 16 ɩɨɫɬɭɩɚɟɬ ɜ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ 6, 

ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 21 ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ ɨɛɪɚɛɨɬɤɭ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɵ, ɩɨɫɥɟ 

ɱɟɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɲɥɚɦɚ ɲɥɚɦɨɜɵɟ ɩɥɨɳɚɞɤɢ 

ɡɚɜɨɞɚ. ɋɬɨɱɧɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɥɟ ɨɬɫɬɨɣɧɢɤɚ 4, ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 2-10 ɦɝ/ɥ, ɞɥɹ ɩɪɨɰɟɫɫɚ ɞɨɨɱɢɫɬɤɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɮɢɥɶɬɪɵ 

5. Ɉɱɢɳɟɧɧɵɟ ɫɬɨɤɢ ɫɨɛɢɪɚɸɬɫɹ ɜ ɪɨɜ 10, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 17 ɧɚɩɪɚɜɥɹɸɬɫɹ 

ɜ ɨɛɨɪɨɬɧɭɸ ɫɢɫɬɟɦɭ. Ɉɫɬɚɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɟ, 

ɩɪɨɲɟɞɲɟɣ ɮɢɥɶɬɪɚɰɢɸ ɫɨɫɬɚɜɥɹɟɬ 1-5 ɦɝ/ɥ. ɉɪɨɦɵɜɤɚ ɮɢɥɶɬɪɭɸɳɟɣ 

ɡɚɝɪɭɡɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɷɬɨɝɨ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɢɡ 

ɪɟɡɟɪɜɭɚɪɚ 11 ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ 18. Ɂɚɝɪɹɡɧɟɧɧɚɹ ɩɪɨɦɵɜɧɚɹ ɜɨɞɚ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪ 12, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ ɩɟɪɟɤɚɱɤɢ 19 ɩɨɞɚɟɬɫɹ ɜ 

ɨɫɧɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɫɨɤɪɚɳɟɧɢɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ ɢ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɭɬɢɥɢɡɚɰɢɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɫɜɨɣɫɬɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ 42,2 ɦ3/ɫɭɬ. 
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Ɋɢɫɭɧɨɤ 10 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ   ɫɬɨɱɧɵɯ ɜɨɞ 
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3.1 Ɉɩɢɫɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ 

ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ  

 

Ɋɟɡɟɪɜɭɚɪ – ɭɫɪɟɞɧɢɬɟɥɶ  

ɇɚ ɪɢɫɭɧɤɟ 11 ɩɨɤɚɡɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ – ɭɫɪɟɞɧɢɬɟɥɟɣ ɜ 

ɫɨɫɬɚɜɟ ɤɨɦɩɥɟɤɫɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ɍɚɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɦɨɝɭɬ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɨɫɧɨɜɧɨɦ ɤɚɧɚɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɩɟɪɟɞ ɨɬɫɬɨɣɧɢɤɚɦɢ; ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɜɫɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɪɨɯɨɞɹɬ ɨɱɢɫɬɤɭ ɱɟɪɟɡ ɭɫɪɟɞɧɢɬɟɥɶ. ɂɧɨɝɞɚ 

ɭɫɪɟɞɧɢɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɨɛɜɨɞɧɵɯ ɥɢɧɢɹɯ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɧɨɜɧɨɦɭ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɤɚɧɚɥɭ ɢ ɨɬɜɨɞɹɬ ɜ ɧɢɯ ɥɢɲɶ ɢɡɛɵɬɨɱɧɵɣ 

(ɫɜɟɪɯɪɚɫɱɟɬɧɵɣ) ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɉɪɢɦɟɧɟɧɢɟ ɭɫɪɟɞɧɢɬɟɥɹ: 

ɋɬɨɱɧɚɹ ɜɨɞɚ ɩɪɢ ɩɨɞɯɨɞɟ ɤ ɫɨɨɪɭɠɟɧɢɸ ɪɚɡɜɟɬɜɥɹɟɬɫɹ ɧɚ ɞɜɟ ɱɚɫɬɢ ɢ 

ɩɨɞɚɟɬɫɹ ɜ ɪɚɜɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɤ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɩɨɥɨɜɢɧɚɦ ɭɫɪɟɞɧɢɬɟɥɹ, ɚ 

ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɩɨɞɚɸɳɢɟ ɠɟɥɨɛɚ, ɪɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɟɞɟɥɹɸɳɢɟ ɫɬɨɱɧɭɸ ɜɨɞɭ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɭɫɪɟɞɧɢɬɟɥɹ. ɂɡ ɠɟɥɨɛɨɜ 

ɜɨɞɚ ɫɬɟɤɚɟɬ ɜ ɩɪɨɞɨɥɶɧɵɟ ɤɨɪɢɞɨɪɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɪɚɡɥɢɱɧɭɸ ɞɥɢɧɭ, ɧɨ 

ɨɞɧɨ ɢ ɬɨ ɠɟ ɫɟɱɟɧɢɟ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɜɨɞɚ ɞɜɢɠɟɬɫɹ ɫ ɨɞɢɧɚɤɨɜɨɣ 

ɫɤɨɪɨɫɬɶɸ. ɑɚɫɬɶ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɩɨɫɬɭɩɢɜɲɚɹ ɜ ɩɟɪɜɵɣ, ɧɚɢɛɨɥɟɟ ɤɨɪɨɬɤɢɣ 

ɤɨɪɢɞɨɪ, ɫɪɚɡɭ ɠɟ ɧɚɱɢɧɚɟɬ ɫɥɢɜɚɬɶɫɹ ɜ ɫɛɨɪɧɵɣ ɠɟɥɨɛ, ɝɞɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ 

ɜɨɞɨɣ, ɩɨɫɬɭɩɚɸɳɟɣ ɢɡ ɞɪɭɝɢɯ ɤɨɪɢɞɨɪɨɜ. ɑɚɫɬɶ ɫɬɨɤɚ ɢɡ ɞɥɢɧɧɨɝɨ ɤɨɪɢɞɨɪɚ 

ɧɚɱɧɟɬ ɫɥɢɜɚɬɶɫɹ ɜ ɫɛɨɪɧɵɣ ɠɟɥɨɛ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɡɠɟ ɢ ɛɭɞɟɬ ɫɦɟɲɢɜɚɬɶɫɹ ɫ 

ɜɨɞɨɣ, ɩɨɫɬɭɩɢɜɲɟɣ ɜ ɭɫɪɟɞɧɢɬɟɥɶ ɩɨɡɞɧɟɟ ɢɡ ɛɨɥɟɟ ɤɨɪɨɬɤɢɯ ɤɨɪɢɞɨɪɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ (ɋ>500 ɦɝ/ɥ) ɢ 

ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɦ ɭɫɪɟɞɧɢɬɟɥɶ ɫ ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɜɨɞɵ ɨɛɪɚɬɧɵɦ ɬɨɤɨɦ 

ɩɪɢ ɩɨɦɨɳɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ. 
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1 - ɪɟɡɟɪɜɭɚɪ – ɭɫɪɟɞɧɢɬɟɥɶ; 2 - ɛɚɪɛɨɬɟɪ; 3 - ɜɵɩɭɫɤɧɨɟ ɭɫɬɪɨɣɫɬɜɨ;  

4 - ɜɵɩɭɫɤɧɚɹ ɤɚɦɟɪɚ; 5 - ɜɩɭɫɤɧɵɟ ɨɬɜɟɪɫɬɢɹ; 6 - ɩɨɞɚɸɳɢɟ ɥɨɬɤɢ.  

 

Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɪɟɡɟɪɜɭɚɪɚ – ɭɫɪɟɞɧɢɬɟɥɹ. 

 

ɇɟɮɬɟɥɨɜɭɲɤɚ 

ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɧɟɮɬɟɥɨɜɭɲɤɚ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɢ ɫɛɨɪɚ 

ɧɟɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɫɛɨɪɚ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ 

ɨɫɟɞɚɸɬ ɧɚ ɞɧɨ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɫɬɨɤɨɜ ɱɟɪɟɡ ɧɟɮɬɟɥɨɜɭɲɤɭ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ 

ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɞɜɭɯ ɫɟɤɰɢɣ. ɍɫɬɚɧɨɜɥɟɧɨ ɞɜɟ 

ɧɟɮɬɟɥɨɜɭɲɤɢ ɧɚ ɱɟɬɵɪɟ ɫɟɤɰɢɢ. Ɋɚɡɦɟɪ ɤɚɠɞɨɣ ɫɟɤɰɢɢ 30ɯ3 ɦ., ɝɥɭɛɢɧɚ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 2 ɦ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɨɛɴɟɦ ɨɬɫɬɨɣɧɨɣ ɱɚɫɬɢ 

ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɪɚɜɟɧ 158 ɦ3. Ɉɛɨɪɭɞɭɟɬɫɹ ɧɟɮɬɟɥɨɜɭɲɤɚ ɧɟɮɬɟɫɛɨɪɧɵɦɢ 

ɬɪɭɛɚɦɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɫɩɥɵɜɲɢɯ ɧɟɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɨɛɪɚɛɨɬɤɢ ɦɚɫɥɨ-ɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɤɨɜ ɨɬɤɪɵɜɚɸɬɫɹ 

ɡɚɞɜɢɠɤɢ. Ʉɨɝɞɚ ɫɟɤɰɢɢ ɧɟɮɬɟɥɨɜɭɲɤɢ ɡɚɩɨɥɧɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɭɸɳɟɟ:  

1. ɉɨɞɞɟɪɠɢɜɚɬɶ ɫɥɨɣ ɦɚɫɥɚ ɜ ɧɟɮɬɟɥɨɜɭɲɤɟ ɞɨ 100 – 150 ɦɦ; 

2. ɇɟɮɬɟɫɛɨɪɧɭɸ ɬɪɭɛɭ ɪɚɫɩɨɥɨɠɢɬɶ ɧɟɮɬɟɫɛɨɪɧɵɦɢ ɳɟɥɹɦɢ ɜɜɟɪɯ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɜɨɞɵ ɜ ɷɬɨɣ ɡɨɧɟ ɫɨɫɬɚɜɥɹɟɬ 2-4 ɦɢɧ. 
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1 - ɠɢɪɨɫɛɨɪɧɚɹ ɬɪɭɛɚ; 2 - ɳɟɥɟɜɚɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ;  

3 - ɞɨɧɧɵɣ ɤɥɚɩɚɧ; 4 - ɦɟɯɚɧɢɡɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɫɤɪɟɛɤɨɜ; 5 - ɫɤɪɟɛɤɢ;  

6 - ɤɪɨɧɲɬɟɣɧɵ. 

 

Ɋɢɫɭɧɨɤ 12 – ɋɯɟɦɚ ɧɟɮɬɟɥɨɜɭɲɤɢ. 

 

ɗɥɟɤɬɪɨɥɢɡɟɪ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ 

ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɵ ɫ ɠɟɥɟɡɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ 

ɨɱɢɫɬɤɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɧɨɫɹɬɫɹ ɤ 

ɧɟɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɨɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɬɢɩɚ ɫ ɩɥɚɫɬɢɧɱɚɬɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ. 

ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɞɟɣɫɬɜɢɹ. ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ ɫ ɧɚɤɥɨɧɧɵɦ ɞɧɨɦ ɢ 

ɤɪɵɲɤɨɣ, ɷɥɟɤɬɪɨɞɧɨɣ ɫɢɫɬɟɦɵ, ɩɟɧɨɭɞɚɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɤɪɨɦɟ ɬɨɝɨ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɧɚɛɠɟɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɨɝɨ ɜɩɭɫɤɚ ɢ ɜɵɩɭɫɤɚ ɜɨɞɵ ɢ 

ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɚɩɩɚɪɚɬɟ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ. 

ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɵ ɨɛɨɢɯ ɬɢɩɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɩɚɬɪɭɛɤɚɦɢ ɫ 

ɜɟɧɬɢɥɹɦɢ ɞɥɹ ɜɵɩɭɫɤɚ ɢ ɜɩɭɫɤɚ ɜɨɞɵ, ɩɟɧɵ, ɟɦɤɨɫɬɹɦɢ ɞɥɹ ɫɛɨɪɚ ɩɟɧɵ ɢ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɭɞɚɥɟɧɢɹ ɜɨɞɨɪɨɞɚ. 

Ʉɨɪɩɭɫ ɷɥɟɤɬɪɨɥɢɡɟɪɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɫɥɟɞɭɟɬ ɢɡɝɨɬɨɜɥɹɬɶ ɢɡ 

ɥɢɫɬɨɜɨɣ ɭɝɥɟɪɨɞɧɨɣ ɫɬɚɥɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɧɟɫɟɧɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɸɸ 
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ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɧɚɩɪɢɦɟɪ, ɢɡ ɜɢɧɢɩɥɚɫɬɚ ɢɥɢ ɷɩɨɤɫɢɞɧɵɯ 

ɫɦɨɥ. 

Ʉɪɵɲɤɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɜɵɞɟɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɪɚɛɨɱɟɟ ɩɨɦɟɳɟɧɢɟ, ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɥɢɫɬɨɜɨɣ 

ɫɬɚɥɢ ɫ ɩɨɤɪɚɫɤɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɫɬɨɣɤɨɣ ɤɪɚɫɤɨɣ. Ʉɪɵɲɤɚ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɨɢɦ ɮɥɚɧɰɟɦ ɤ ɮɥɚɧɰɭ ɤɨɪɩɭɫɚ ɢ ɝɟɪɦɟɬɢɡɢɪɭɟɬɫɹ. Ⱦɧɨ 

ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ ɞɨɥɠɧɨ ɢɦɟɬɶ ɭɤɥɨɧ. 

ɗɥɟɤɬɪɨɞɧɵɣ ɛɥɨɤ, ɫɨɛɢɪɚɟɦɵɣ ɢɡ ɠɟɥɟɡɧɵɯ ɩɥɚɫɬɢɧ, ɜɵɩɨɥɧɹɟɬɫɹ ɜ 

ɜɢɞɟ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɨɛɴɟɦɭ ɷɥɟɤɬɪɨɥɢɡɟɪɚ. 

ɗɥɟɤɬɪɨɞɵ ɜ ɛɥɨɤɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨ ɧɚ ɨɞɢɧɚɤɨɜɨɦ 

ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ (10-20 ɦɦ). Ɉɛɴɟɦ ɠɢɞɤɨɫɬɢ ɧɚɞ ɷɥɟɤɬɪɨɞɚɦɢ ɧɟ 

ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 20 % ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɚ. ɗɥɟɤɬɪɨɞɧɵɟ 

ɩɥɚɫɬɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɫɥɟɞɭɟɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɨɞɢɧɚɤɨɜɵɦɢ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɠɟɫɬɤɨɫɬɶ ɷɥɟɤɬɪɨɞɧɨɝɨ 

ɛɥɨɤɚ ɫɨɡɞɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɝɪɟɛɟɧɨɤ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ 

ɦɨɧɬɚɠɚ ɜ ɛɥɨɤɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɪɨɭɲɢɧɵ (ɤɪɸɱɤɢ). 

ɉɟɧɨɭɞɚɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ ɛɵɬɶ, ɜɵɩɨɥɧɟɧɨ ɥɢɛɨ ɜ ɜɢɞɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɫɝɨɧɹɸɳɟɝɨ ɩɟɧɭ ɫɬɪɭɹɦɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɧɨɫɛɨɪɧɵɣ 

ɥɨɬɨɤ, ɥɢɛɨ ɢ ɜɢɞɟ ɞɨɫɤɢ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ. ɉɟɧɨɭɞɚɥɹɸɳɟɟ 

ɭɫɬɪɨɣɫɬɜɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤɚɤ ɜɪɭɱɧɭɸ, ɬɚɤ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɡɚɞɚɧɧɨɣ 

ɩɪɨɝɪɚɦɦɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɥɟɤɬɪɨɥɢɡɚ ɜɵɞɟɥɹɟɬɫɹ ɜɨɞɨɪɨɞ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɫɬɨɹɧɧɨ ɭɞɚɥɹɬɶ ɢɡ ɚɩɩɚɪɚɬɚ ɫ ɩɨɦɨɳɶɸ ɜɵɬɹɠɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɚɛɨɬɚ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɚ 

ɞɨɥɠɧɚ ɛɵɬɶ ɫɛɥɨɤɢɪɨɜɚɧɚ ɫ ɪɚɛɨɬɨɣ ɜɟɧɬɢɥɹɬɨɪɚ: ɜ ɫɥɭɱɚɟ ɨɫɬɚɧɨɜɤɢ 

ɜɟɧɬɢɥɹɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɤɪɚɳɟɧɚ ɩɨɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪ. 
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1 - ɩɢɬɚɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ; 2 - ɫɴɟɦɧɵɣ ɤɨɪɩɭɫ; 3 - ɛɥɨɤ ɷɥɟɤɬɪɨɞɨɜ;  

4 - ɨɬɜɨɞɹɳɢɣ ɩɚɬɪɭɛɨɤ; 5 - ɲɢɧɚ ɞɥɹ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

 

Ɋɢɫɭɧɨɤ 13 – ɋɯɟɦɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ. 

 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɤɚɦɟɪɨɣ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ 

Ɉɬɫɬɨɣɧɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ ɢ 

ɜɵɫɚɠɞɟɧɢɹ ɨɫɚɞɤɚ. 

Ɉɬɫɬɨɣɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ 

ɪɟɡɟɪɜɭɚɪ ɞɢɚɦɟɬɪɨɦ 9 ɦ. ɫ ɤɨɧɢɱɟɫɤɢɦ ɞɧɢɳɟɦ. Ɉɛɴɟɦ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ 

ɱɚɫɬɢ 263 ɦ3, ɤɨɧɢɱɟɫɤɨɣ – 71 ɦ3. ȼɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬɫɬɨɣɧɢɤɚ 

ɢɡɨɥɢɪɭɟɬɫɹ ɤɢɫɥɨɬɨɫɬɨɣɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. ȼɧɭɬɪɢ ɨɬɫɬɨɣɧɢɤɚ ɧɚɯɨɞɢɬɫɹ 

ɰɟɧɬɪɚɥɶɧɚɹ ɬɪɭɛɚ ɞɢɚɦɟɬɪɨɦ 1040 ɦɦ. Ⱦɥɹ ɨɬɜɨɞɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ 

ɢɦɟɟɬɫɹ ɫɛɨɪɧɵɣ ɠɟɥɨɛ. 
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1 - ɤɪɭɝɥɵɣ ɜ ɩɥɚɧɟ ɛɚɫɫɟɣɧ; 2 - ɰɟɧɬɪɚɥɶɧɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɬɪɭɛɚ;  

3 - ɩɨɞɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ; 4 - ɫɛɨɪɧɵɣ ɠɟɥɨɛ; 5 - ɨɬɜɨɞɧɚɹ ɬɪɭɛɚ; 6 - ɝɚɫɢɬɟɥɶ;  

7 - ɨɬɜɨɞ ɨɫɚɞɤɚ; 8 - ɤɨɧɢɱɟɫɤɚɹ ɱɚɫɬɶ ɨɬɫɬɨɣɧɢɤɚ. 

 

Ɋɢɫɭɧɨɤ 14 – ȼɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɤɚɦɟɪɨɣ 

ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ. 

 

Ʉɚɦɟɪɵ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ ɫɥɭɠɚɬ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜɨɞɵ ɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɥɤɢɯ ɯɥɨɩɶɟɜ ɤɨɚɝɭɥɹɧɬɚ ɜ 

ɤɪɭɩɧɵɟ ɯɥɨɩɶɹ. 

Ɏɢɥɶɬɪ 

Ɏɢɥɶɬɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɨɫɜɟɬɥɟɧɢɹ ɫɬɨɤɨɜ. 

Ɏɢɥɶɬɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ 

ɪɚɡɦɟɪɨɦ 4,6ɯ3,45 ɦ. ɉɥɨɳɚɞɶ ɮɢɥɶɬɪɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 16 ɦ2. ɋɨɫɬɨɢɬ ɢɡ 3-ɯ 

ɫɟɤɰɢɣ. Ⱥɩɩɚɪɚɬ ɫɚɦɨɬɟɱɧɵɣ. ɇɚɩɪɚɜɥɟɧ ɧɚ ɮɢɥɶɬɪɚɰɢɸ ɜɨɞɵ ɫɧɢɡɭ ɜɜɟɪɯ. ȼ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ ɧɚɯɨɞɢɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ 

ɩɨɞɚɸɬɫɹ ɫɬɨɤɢ ɧɚ ɩɪɨɰɟɫɫ ɨɫɜɟɬɥɟɧɢɹ ɢ ɜɨɞɚ ɧɚ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɚ. Ⱦɥɹ 

ɨɬɜɨɞɚ ɩɪɨɦɵɜɨɱɧɨɣ ɢ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɣ ɜɨɞɵ ɢɦɟɸɬɫɹ ɬɪɢ ɥɨɬɤɚ ɫ 

ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ. Ⱦɥɢɧɚ ɥɨɬɤɚ 3,45 ɦ. ɇɚɞ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɨɣ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɫɩɨɥɨɠɟɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 

ɜɨɡɞɭɯɚ, ɤɨɬɨɪɚɹ ɩɨɞɚɟɬɫɹ ɞɥɹ ɜɡɪɵɯɥɟɧɢɹ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ 
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ɩɪɨɦɵɜɤɟ ɮɢɥɶɬɪɚ. Ɏɢɥɶɬɪ ɡɚɝɪɭɠɟɧ ɝɪɚɜɢɟɦ ɜ ɱɟɬɵɪɟ ɫɥɨɹ. Ʉɪɭɩɧɨɫɬɶ 

ɝɪɚɜɢɹ ɜɨɡɪɚɫɬɚɟɬ ɫɜɟɪɯɭ ɜɧɢɡ, ɢ ɤɜɚɪɰɟɜɵɦ ɩɟɫɤɨɦ ɤɪɭɩɧɨɫɬɶɸ 0,75 – 2 ɦɦ. 

ȼɵɫɨɬɚ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɫɥɨɹ ɝɪɚɜɢɹ ɫɨɫɬɚɜɥɹɟɬ 750 ɦɦ., ɜɵɫɨɬɚ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɩɟɫɤɚ 100 ɦɦ. ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɩɪɢɦɟɪɧɨ 5 ɦ/ɱɚɫ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɮɢɥɶɬɪɚ 50 ɦ3/ɱɚɫ. Ɋɚɛɨɬɚ ɮɢɥɶɬɪɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ 

ɩɟɪɢɨɞɨɜ: 

1. ɩɟɪɢɨɞ ɩɨɥɟɡɧɨɣ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɩɨ ɨɫɜɟɬɥɟɧɢɸ ɫɬɨɤɨɜ; 

2. ɩɟɪɢɨɞ ɜɡɪɵɯɥɹɸɳɟɣ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɚ. 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɫɜɟɬɥɟɧɧɵɟ ɫɬɨɤɢ ɢɡ ɫɛɨɪɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɩɨɞɚɸɬɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɧɚɫɨɫɚ №1 ɢɥɢ №2 ɱɟɪɟɡ ɰɟɧɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ 

ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɨɫɜɟɬɥɟɧɢɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɮɢɥɶɬɪɚ. 

Ɉɱɢɳɟɧɧɵɟ ɫɬɨɤɢ ɨɬɜɨɞɹɬɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɥɶɬɪɚ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɨɬɤɪɵɬɵɦɢ ɥɨɬɤɚɦɢ ɢ ɱɟɪɟɡ ɫɛɨɪɧɵɣ ɥɨɬɨɤ ɫɛɪɚɫɵɜɚɸɬɫɹ ɜ ɰɟɧɬɪɚɥɶɧɵɣ 

ɨɬɜɨɞɹɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ. ɉɨ ɦɟɪɟ ɡɚɝɪɹɡɧɟɧɢɹ ɮɢɥɶɬɪɚ (ɩɪɢ 

ɫɧɢɠɟɧɢɢ ɤɚɱɟɫɬɜɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ) ɮɢɥɶɬɪ ɜɵɜɨɞɢɬɫɹ ɢɡ ɪɚɛɨɬɵ ɧɚ 

ɩɪɨɦɵɜɤɭ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɢɥɶɬɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɪɨɦɵɜɤɚ ɮɢɥɶɬɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 3-ɦ ɷɬɚɩɚɦ: 

1. ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɮɢɥɶɬɪɟ ɧɚ 20 ɫɦ, ɧɢɠɟ ɤɪɨɦɤɢ ɨɬɜɨɞɹɳɢɯ 

ɥɨɬɤɨɜ; 

2. ɩɪɨɞɭɜɤɚ ɮɢɥɶɬɪɚ ɜɨɡɞɭɯɨɦ ɜ ɬɟɱɟɧɢɟ 12-15 ɦɢɧ. ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ 20 ɥ/ɫɟɤ. ɧɚ 1 ɤɜ. ɦ. ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ; 

3. ɩɪɨɞɭɜɤɚ ɮɢɥɶɬɪɚ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 60-70 0ɋ ɜ ɬɟɱɟɧɢɟ 

10 ɦɢɧɭɬ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɞɚɱɢ ɜɨɞɵ 5 ɥ/ɫɟɤ. ɇɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ. 

ɉɪɨɦɵɜɤɚ ɮɢɥɶɬɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɡɚɤɪɵɬɵɯ ɪɚɛɨɱɢɯ ɡɚɞɜɢɠɤɚɯ 

№32 ɢ ɧɚ ɮɢɥɶɬɪɟ №54.  

Ⱦɥɹ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɮɢɥɶɬɪɟ ɨɬɤɪɵɬɶ ɡɚɞɜɢɠɤɭ №32, ɚ ɡɚɬɟɦ 

ɡɚɤɪɵɬɶ. Ɉɬɤɪɵɬɶ ɩɥɚɜɧɨ ɡɚɞɜɢɠɤɭ ɢ ɩɨɞɚɬɶ ɜɨɡɞɭɯ ɱɟɪɟɡ ɜɨɡɞɭɲɧɨɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. ȼɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ ɧɟ 



45 
 

ɛɵɥɨ ɜɵɧɨɫɚ ɩɟɫɤɚ ɢɡ ɮɢɥɶɬɪɚ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɞɭɜɤɢ ɜɨɡɞɭɯɨɦ ɡɚɞɜɢɠɤɭ 

№34 ɡɚɤɪɵɬɶ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɦɵɜɤɚ ɞɨ ɜɵɯɨɞɚ ɱɢɫɬɨɣ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɢɡ 

ɮɢɥɶɬɪɚ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɦɵɜɤɢ ɡɚɞɜɢɠɤɢ №33 ɢ №54 ɡɚɤɪɵɜɚɸɬɫɹ, 

ɜɵɤɥɸɱɚɟɬɫɹ ɧɚɫɨɫ, ɡɚɤɪɵɜɚɟɬɫɹ ɡɚɞɜɢɠɤɚ ɢ ɮɢɥɶɬɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɪɚɛɨɬɟ. 

Ɋɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɨɪɚ ɱɢɫɬɨɣ ɜɨɞɵ ɩɨɫɥɟ ɨɫɜɟɬɥɟɧɢɹ ɫɬɨɤɨɜ ɧɚ 

ɮɢɥɶɬɪɟ. 

Ɋɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɛɚɤ ɞɢɚɦɟɬɪɨɦ 10 ɦ., ɟɦɤɨɫɬɶɸ 250 ɦ3. 

Ɋɟɡɟɪɜɭɚɪ ɝɪɹɡɧɨɣ ɜɨɞɵ 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɨɪɚ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ. 

Ɋɟɡɟɪɜɭɚɪ ɝɪɹɡɧɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɛɚɤɚ Ⱦɭ-10 ɦ., ɟɦɤɨɫɬɶɸ 250 ɦ3. 

Ɋɟɡɟɪɜɭɚɪ ɝɨɪɹɱɟɣ ɜɨɞɵ 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 60-70 
0ɋ ɞɥɹ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ. 

ɐɟɧɬɪɢɮɭɝɚ 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɨɫɚɞɢɬɟɥɶɧɵɟ ɰɟɧɬɪɢɮɭɝɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɬɢɩɚ ɈȽɒ ɢ ɈɌɊ, ɈɆ. 

Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɰɟɧɬɪɢɮɭɝɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ 

ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ ɧɚ 

ɰɟɧɬɪɢɮɭɝɟ ɜ ɬɟɱɟɧɢɟ 3 ɦɢɧɭɬ ɢ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ 1000 ɨɛ/ɦɢɧ, ɧɚɛɥɸɞɚɥɨɫɶ 

ɫɥɟɞɭɸɳɟɟ ɪɚɡɞɟɥɟɧɢɟ – ɨɫɚɞɨɤ 45,4%, ɜɨɞɚ 54,6%. 

ɉɨ ɪɚɫɯɨɞɭ 42,2 ɦ3/ɫɭɬ ɩɨɞɛɢɪɚɟɦ ɰɟɧɬɪɢɮɭɝɭ ɦɚɪɤɢ ɈɌɊ-10. 

1. ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ – 105 ɦɦ; 

2. ɪɚɛɨɱɚɹ ɟɦɤɨɫɬɶ – 6 ɥ; 

3. ɩɪɟɞɟɥ ɡɚɝɪɭɡɤɢ – 10 ɤɝ; 

4. ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ – 15000; 



46 
 

5. ɮɚɤɬɨɪ ɪɚɡɞɟɥɟɧɢɹ – 13000; 

6. ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 1,7 ɤȼɬ; 

7. ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ȺɈ 41-2; 

8. ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 800ɯ640ɯ1680 ɦɦ. 

Ɋɚɫɱɟɬ ɨɫɬɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɚɧɚɥɨɝɢɱɟɧ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜɵɲɟ, 

ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɪɢɧɢɦɚɟɦ ɬɚɤɢɟ ɠɟ, ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɨɫɚɞɤɚ ɧɟ 

ɢɡɦɟɧɢɥɫɹ. 

Ɉɛɟɡɜɨɠɟɧɧɵɣ ɢ ɭɩɥɨɬɧɟɧɧɵɣ ɨɫɚɞɨɤ (ɤɟɤ) ɜ ɨɛɴɟɦɟ 1,49 ɦ3/ɫɭɬ 

ɪɟɤɨɦɟɧɞɭɟɦ ɧɚɩɪɚɜɥɹɬɶ ɧɚ ɲɥɚɦɨɜɵɟ ɩɨɥɹ, ɚ ɮɭɝɚɬ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɨɬɫɬɨɣɧɢɤ ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢ ɭɝɥɹ ɢ ɜɵɞɟɥɟɧɢɹ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ, ɤɨɬɨɪɭɸ 

ɧɚɩɪɚɜɥɹɟɦ ɜ ɭɫɪɟɞɧɢɬɟɥɶ. 

Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ ɢɡ ɧɟɮɬɟɥɨɜɭɲɟɤ ɢ ɢɡ ɨɬɫɬɨɣɧɢɤɨɜ. 

Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɛɚɤ ɞɢɚɦɟɬɪɨɦ 4,5 ɦ., ɟɦɤɨɫɬɶɸ 50 ɦ3. 

Ɋɟɚɝɟɧɬɧɨɟ ɯɨɡɹɣɫɬɜɨ 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨ-ɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɤɨɜ 

ɩɪɢɦɟɧɹɸɬɫɹ: ɫɟɪɧɨ-ɤɢɫɥɵɣ ɚɥɸɦɢɧɢɣ ɢ ɢɡɜɟɫɬɤɨɜɨɟ ɦɨɥɨɤɨ. 

Ɂɚɬɜɨɪɧɵɣ ɛɚɤ 

ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ 2ɯ1, 

1ɯ1,8 ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɤɨɥɨɫɧɢɤɨɜɵɦɢ ɪɟɲɟɬɤɚɦɢ. 

Ɋɚɫɬɜɨɪɧɵɣ ɛɚɤ 

ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ 2ɯ1, 

51ɯ3, ɟɦɤɨɫɬɶɸ 9 ɦ3. 

Ɋɚɫɬɜɨɪɧɵɟ ɢ ɡɚɬɜɨɪɧɵɟ ɛɚɤɢ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɜɧɢɡɭ 

ɩɟɪɟɩɭɫɤɧɨɣ ɬɪɭɛɨɣ ɞɢɚɦɟɬɪɨɦ 125 ɦɦ. 

Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 5% ɪɚɫɬɜɨɪɚ ɫɟɪɧɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɞɢɚɦɟɬɪɨɦ 4,5 ɦ., ɟɦɤɨɫɬɶɸ 

50 ɦ3. ȼɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɬɜɨɪɧɵɯ, ɪɚɫɬɜɨɪɧɵɯ ɛɚɤɨɜ ɢ ɪɟɡɟɪɜɭɚɪɚ 
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ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 5% ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɤɢɫɥɨɝɨ ɚɥɸɦɢɧɢɹ ɢɡɨɥɢɪɭɟɬɫɹ ɤɢɫɥɨ-

ɫɬɨɣɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 

ɒɥɚɦɨɧɚɤɨɩɢɬɟɥɶ  

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɚ. 

ɒɥɚɦɨɧɚɤɨɩɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɫ 

ɤɨɧɢɱɟɫɤɢɦ ɞɧɢɳɟɦ ɞɢɚɦɟɬɪɨɦ 9 ɦ., ɟɦɤɨɫɬɶɸ 334 ɦ3. ȼɧɭɬɪɢ 

ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹ ɢɦɟɟɬɫɹ ɰɟɧɬɪɚɥɶɧɚɹ ɬɪɭɛɚ Ⱦɭ-1040 ɦɦ., ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɢɡ 

ɨɬɫɬɨɣɧɢɤɚ ɩɨɫɬɭɩɚɟɬ ɨɫɚɞɨɤ. 

Ɋɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ q=0,8 ɦ3/ɦ2·ɱ; 

Qɨɫ=1,76 ɦ3/ɱ; W=42,2 ɦ3/ɫɭɬ. 

Ɉɛɴɟɦ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ: 

3
9,162,424,0 ɦWɭɩɥ   

0,8 ɦ3/ɦ2·ɱ - 1 

1,4 ɦ3/ɱ - ɯ 

ɯ=1,8 ɦ. 

Ⱦɢɚɦɟɬɪ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹ: 

.5,1
14,3

8,144 ɦF
D 





.                                                                       (9) 

ɉɪɢɧɢɦɚɟɦ ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɨɬɜɨɞɚ ɨɫɚɞɤɚ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ. 
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4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ 

ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag»   

 
 

 
 
 
 

1 – ɧɚɫɨɫ ɩɨɞɚɱɢ ɨɫɚɞɤɚ; 2 – ɜɨɡɞɭɯɨɞɭɜɤɚ ȼɄ-1,5; 

3 – ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɶ; 4 – ɪɟɡɟɪɜɭɚɪ – ɭɫɪɟɞɧɢɬɟɥɶ; 

5 – ɫɦɟɫɢɬɟɥɶ; 6 – ɤɨɧɬɚɤɬɧɚɹ ɤɚɦɟɪɚ; 7 – ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ; 8 – 

ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɨɫɚɞɤɚ; 9 – ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ 

ɪɚɫɬɜɨɪɚ; 10 – ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ; 11 – ɭɡɟɥ ɩɪɢɝɨɬɨɜɥɟɧɢɹ; 12 – ɧɚɫɨɫ 

– ɞɨɡɚɬɨɪ; 13 – ɜɨɡɞɭɯɨɞɭɜɤɚ ȼɄ-0,75. 

 

Ɋɢɫɭɧɨɤ 15 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɨɝɨ ɢ 

ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɨɝɨ ɨɫɚɞɤɚ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag». 
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4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɤɚɬɢɨɧɧɵɦ 

ɮɥɨɤɭɥɹɧɬɨɦ «Zetag»   

 

 
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹ 1, ɪɟɡɟɪɜɭɚɪɚ-

ɭɫɪɟɞɧɢɬɟɥɹ 2, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɫɢɬɟɥɹ 3, ɤɨɧɬɚɤɬɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 4, ɧɚɫɨɫɚ-

ɞɨɡɚɬɨɪɚ 5, ɰɟɧɬɪɢɮɭɝɢ 6, ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɨɫɚɞɤɚ 7. 

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɩɨ ɞɚɧɧɵɦ ɩɨɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 

Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ - ɭɫɪɟɞɧɢɬɟɥɹ 

Ɋɚɫɯɨɞ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɨɫɚɞɤɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɤɨɥɟɛɥɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɩɨɷɬɨɦɭ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɫɪɟɞɧɟɧɢɟ ɨɫɚɞɤɚ 

ɩɨ ɡɚɦɚɫɥɟɧɧɨɫɬɢ, ɭɞɟɥɶɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɨɫɚɞɤɚ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ ɢ ɩɨ 

ɪɚɫɯɨɞɭ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɟɦɤɨɫɬɹɯ – ɭɫɪɟɞɧɢɬɟɥɹɯ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɭɫɪɟɞɧɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɭɫɪɟɞɧɟɧɢɹ 8 

ɱɚɫɨɜ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɨɛɴɟɦ ɭɫɪɟɞɧɢɬɟɥɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ 

ɩɟɪɢɨɞɨɦ ɭɫɪɟɞɧɟɧɢɹ ɫɨɫɬɚɜɢɬ: 

ɑɢɫɥɨ ɤɚɦɟɪ ɭɫɪɟɞɧɢɬɟɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ-ɭɫɪɟɞɧɢɬɟɥɹ: 

 ,iqW                                                                                                   (10) 

.14876,1
3ɦW   

ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɭɫɪɟɞɧɢɬɟɥɹ: 

.7
12

14 2ɦ
Hn

W
F 





                                                                              (11) 

ɝɞɟ ɇ=1 ɦ – ɝɥɭɛɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ; 

1 2 3 4 5 6 7 
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      N=2 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɨɬɞɟɥɟɧɢɣ. 

Ⱦɥɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ: 

.5,2
3

7 ɦ
B

F
L                                                                                        (12) 

ɝɞɟ ȼ=3 ɦ – ɲɢɪɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ. 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɛɚɪɛɨɬɢɪɨɜɚɧɢɟ: 

                                                                                    (13) 

ɝɞɟ n=1 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɪɛɨɬɟɪɨɜ ɧɚ 3 ɦɟɬɪɚ ɲɢɪɢɧɵ ɭɫɪɟɞɧɢɬɟɥɹ; 

ɦLlɛ 3,22,05,22,0  - ɞɥɢɧɚ ɛɚɪɛɨɬɟɪɚ;                                   (14) 

ɭɞq  - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/(ɱ·ɦ). 

./8,13613,2
3 чɦQɜɨɡɞ   

ɉɪɢɧɢɦɚɟɦ ɜɨɡɞɭɯɨɞɭɜɤɭ ɦɚɪɤɢ ȼɄ-1,5. 

1. ɨɛɴɟɦ ɡɚɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ – 90 ɦ3/ɱ; 

2. ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 1500 ɨɛ/ɦɢɧ; 

3. ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 5,5 ɤȼɬ; 

4. ɪɚɡɦɟɪɵ – 1250ɯ1320ɯ1020 ɦɦ. 

 

Ɋɚɫɱɟɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɫɢɬɟɥɹ ɩɪɨɩɟɥɥɟɪɧɨɝɨ ɬɢɩɚ 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɫɦɟɫɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɨɞɧɨɦɢɧɭɬɧɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɨɫɚɞɤɚ: 

.03,0
60

76,1

60

3ɦQ
W                                                                              (15) 

ɉɪɢ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ ɜɨɞɵ ɜ ɫɦɟɫɢɬɟɥɟ z=5 ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, 

ɩɪɨɫɚɫɵɜɚɟɦɨɣ ɩɪɨɩɟɥɥɟɪɨɦ ɡɚ 1 ɫ: 

,ɭɞɛɜɨɡɞ qnlQ 
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./003,0
60

503,0

60

3 ɫɦzW
Q 





                                                              (16) 

ɉɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɩɪɨɫɚɫɵɜɚɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɩɪɨɩɟɥɥɟɪ vɨ=2 ɦ/ɫ, ɩɪɢ 

ɷɬɨɦ ɩɥɨɳɚɞɶ, ɨɬɦɟɬɚɟɦɚɹ ɩɪɨɩɟɥɥɟɪɨɦ, ɛɭɞɟɬ ɪɚɜɧɚ: 

.002,0
2

003,0 2ɦ
v

Q
F

o

ɩ                                                                        (17) 

ɉɨ ɷɬɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɯɨɞɢɦ ɞɢɚɦɟɬɪ ɩɪɨɩɟɥɥɟɪɚ: 

.05,0
14,394,0

002,04

94,0

4 ɦF
D 











                                                       (18) 

ɇɚɩɨɪ ɪɚɡɜɢɜɚɟɦɵɣ ɩɪɨɩɟɥɥɟɪɨɦ: 

.5,0
81,92

2
2,0

8,0

1

2

1
22

2

ɦ
g

v
hH 




























                                  (19) 

Ɇɨɳɧɨɫɬɶ ɨɫɢ ɩɪɨɩɟɥɥɟɪɚ: 

.02,0
75,0

5,0003,081,981,9 ɤВɬHQ
N

o
o 








                                       (20) 

ɉɪɢ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɟ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɛɭɞɟɬ ɪɚɜɧɚ: 

.03,0
6,0

02,0 ɤВɬ
N

N
ɩ

ɨ
ɦ 


                                                                     (21) 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɩɪɨɩɟɥɥɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

./3931
93,04,004,0

22,27

cos

2,27

22
ɦɢɧɨɛ

tgD

v
n o 












                           (22) 

Ʉɚɬɢɨɧɧɵɣ ɮɥɨɤɭɥɹɧɬ «Zetag» ɢɫɩɨɥɶɡɭɸɬ ɜ ɜɢɞɟ 1% ɪɚɫɬɜɨɪɚ. 

Ɏɥɨɤɭɥɹɧɬ ɫɨ ɫɤɥɚɞɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɦɟɲɤɚ ɢɥɢ ɛɚɪɚɛɚɧɚ ɩɨ ɝɢɛɤɨɦɭ 

ɩɧɟɜɦɨɩɪɨɜɨɞɭ ɩɨɞɚɟɬɫɹ ɩɨɞ ɜɚɤɭɭɦɨɦ ɜ ɛɭɧɤɟɪ ɢ ɞɚɥɟɟ ɩɨ ɦɟɪɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɩɨɞ ɩɢɬɚɬɟɥɟɦ ɥɨɩɚɫɬɧɭɸ ɦɟɲɚɥɤɭ. Ⱦɥɹ 
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ɪɚɡɪɹɠɟɧɢɹ ɜ ɛɭɧɤɟɪɟ ɢ ɩɧɟɜɦɨɩɪɨɜɨɞɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜɚɤɭɭɦ-ɧɚɫɨɫ ȼɄ-3. ȼ 

ɦɟɲɚɥɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɚɱɢɜɚɧɢɟ ɮɥɨɤɭɥɹɧɬɚ ɜ ɬɟɱɟɧɢɟ 1-2 ɱɚɫɨɜ ɫ 

ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɦɟɲɢɜɚɧɢɟɦ. 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ: 

 

./3584,0/7,35810002,420085,01000 ɫɭɬɤɝɫɭɬɝQDР ɫɭɬɩɩ   

(23) 

ɥɝɥɦɝDn /0085,0/5,8   - ɞɨɡɚ ɮɥɨɤɭɥɹɧɬɚ «Zetag» 

 

Ɋɚɫɱɟɬ ɤɨɧɬɚɤɬɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 

Ʉɨɧɬɚɤɬɧɚɹ ɤɚɦɟɪɚ ɫɥɭɠɢɬ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ 

ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɧɟɣ ɨɫɚɞɤɚ 1-1,5 ɱɚɫɚ. 

Ɉɛɴɟɦ ɤɚɦɟɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ: 

.3,5
8

12,42 3ɦ
TQ

V ɫɭɬ 








                                                                   (24) 

ɝɞɟ 8  ɱɚɫɨɜ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɵ; 

Ɍ=1 ɱɚɫ – ɩɟɪɢɨɞ ɤɨɧɬɚɤɬɚ. 

ɉɪɢɧɢɦɚɟɦ 2 ɤɨɧɬɚɤɬɧɵɟ ɤɚɦɟɪɵ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 1ɯ2,0ɯ2,6 ɦ. 

ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɨɫɚɞɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɚɪɛɚɬɟɪɚ ɫɠɚɬɵɦ 

ɜɨɡɞɭɯɨɦ ɱɟɪɟɡ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ d=75 ɦɦ ɫ ɨɬɜɟɪɫɬɢɹɦɢ d=5 ɦɦ, 

ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɟɝɨ ɞɥɢɧɟ ɱɟɪɟɡ 30-60 ɦɦ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ: 

./3311
3 чɦqnLQ ɭɞɜɨɡɞ                                                           (25) 

ɝɞɟ n=1 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɪɛɨɬɟɪɨɜ ɜ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɟ; 

ɦL 1  - ɞɥɢɧɚ ɛɚɪɛɨɬɟɪɚ; 
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23
/3 ɦчɦq ɭɞ   - ɭɞɟɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɷɪɚɰɢɢ. 

Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɩɪɢɦɟɧɹɟɦ ɬɭ ɠɟ ɜɨɡɞɭɯɨɞɭɜɤɭ, ɤɨɬɨɪɚɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɜ ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ. 

Ɋɚɫɱɟɬ ɰɟɧɬɪɢɮɭɝɢ 

Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɰɟɧɬɪɢɮɭɝɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ 

ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ ɧɚ 

ɰɟɧɬɪɢɮɭɝɟ ɜ ɬɟɱɟɧɢɟ 3 ɦɢɧɭɬ ɢ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ 1000 ɨɛ/ɦɢɧ, ɧɚɛɥɸɞɚɥɨɫɶ 

ɫɥɟɞɭɸɳɟɟ ɪɚɡɞɟɥɟɧɢɟ – ɨɫɚɞɨɤ 45,4%, ɜɨɞɚ 54,6%. 

ɉɨ ɪɚɫɯɨɞɭ 42,2 ɦ3/ɫɭɬ ɩɨɞɛɢɪɚɟɦ ɰɟɧɬɪɢɮɭɝɭ ɦɚɪɤɢ ɈɌɊ-10. 

1. ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ – 105 ɦɦ; 

2. ɪɚɛɨɱɚɹ ɟɦɤɨɫɬɶ – 6 ɥ; 

3. ɩɪɟɞɟɥ ɡɚɝɪɭɡɤɢ – 10 ɤɝ; 

4. ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ – 15000; 

5. ɮɚɤɬɨɪ ɪɚɡɞɟɥɟɧɢɹ – 13000; 

6. ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 1,7 ɤȼɬ; 

7. ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ȺɈ 41-2; 

8. ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 800ɯ640ɯ1680 ɦɦ. 

Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɨɛɟɡɜɨɠɟɧɧɨɝɨ ɨɫɚɞɤɚ 

ɉɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ, ɫɨɞɟɪɠɚɧɢɟ ɤɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 45,4 % ɨɬ 

ɜɫɟɝɨ ɨɛɴɟɦɚ ɨɫɚɞɤɚ, ɩɪɨɲɟɞɲɟɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɟ. 

./2,192,42454,0454,0 3
. ɫɭɬɦQQ ɨɫɨɫɨɛ                                       (26) 

./3
)6,61100(

)94100(
2,19 3 ɫɭɬɦVɤɟɤɚ 




  

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɪɟɦɟɧɢ ɯɪɚɧɟɧɢɹ ɨɫɚɞɤɚ ɢ 

ɟɝɨ ɪɚɫɯɨɞɚ: 
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.8,5
8

163

8
3ɦ

Tq
W ч 





                                                                       (27) 

Ɍ=16 ɱ – ɜɪɟɦɹ ɯɪɚɧɟɧɢɹ ɨɫɚɞɤɚ ɜ ɪɟɡɟɪɜɭɚɪɟ. 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ, ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 2,6ɯ2,2 ɦ. 

Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ 

ɉɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 54,6% ɨɬ ɜɫɟɝɨ 

ɨɛɴɟɦɚ ɨɫɚɞɤɚ. 

./232,42546,0546,0
3 ɫɭɬɦQQ ɨɫ                                              (28) 

.92,1
8

1696,0

8

3ɦ
Tq

W ч 





                                                                (29) 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ, ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 1,5ɯ1,3 ɦ. 

 

  5 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɢ ɨɫɚɞɤɚ ɜ 

ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

ɉɨɞ ɜɬɨɪɢɱɧɵɦɢ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɩɨɧɢɦɚɸɬ ɥɸɛɵɟ ɨɬɯɨɞɵ, 

ɨɛɪɚɡɭɸɳɢɟɫɹ ɢ ɧɚɤɨɩɥɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ 

ɬɚɤɠɟ ɩɪɢ ɨɤɚɡɚɧɢɢ ɭɫɥɭɝ ɢ ɤɨɧɟɱɧɨɦ ɩɨɬɪɟɛɥɟɧɢɢ. 

ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɤɚɤ ɜɬɨɪɢɱɧɵɯ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɦɨɝɭɬ ɛɵɬɶ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɤɚɤ: 

1. ɩɪɢɦɟɧɟɧɢɟ ɜ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɰɟɥɹɯ ɛɟɡ ɩɟɪɟɪɚɛɨɬɤɢ (ɪɟɚɥɢɡɚɰɢɹ ɧɚ 

ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɨɛɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ); 

2. ɩɨɞɝɨɬɨɜɤɚ ɨɬɯɨɞɨɜ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ 

ɞɥɹ ɱɚɫɬɢɱɧɨɣ ɢɥɢ ɠɟ ɩɨɥɧɨɣ ɡɚɦɟɧɵ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ; 
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3. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɤ ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ; 

4. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɩɨɥɟɡɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ; 

5. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 

ɉɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɨɬɯɨɞɨɜ ɜɤɥɸɱɚɸɬ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ: 

1. ɨɛɴɟɦ ɧɚɤɨɩɥɟɧɧɵɯ ɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ; 

2. ɧɚɥɢɱɢɟ ɜ ɫɨɫɬɚɜɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ ɰɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɢɱɧɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ; 

3. ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ; 

4. ɪɚɡɦɟɪ ɭɞɟɥɶɧɨɣ ɩɥɚɬɵ ɡɚ ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ, ɡɚ ɫɛɪɨɫ ɫɨ ɫɬɨɱɧɵɦɢ 

ɜɨɞɚɦɢ ɩɨ ɤɚɠɞɨɦɭ ɜɟɳɟɫɬɜɭ, ɜɯɨɞɹɳɟɦɭ ɜ ɫɨɫɬɚɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɝɨ 

ɨɬɯɨɞɚ. 

ɉɪɢɝɨɞɧɨɫɬɶ ɧɟɮɬɟɲɥɚɦɨɜ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɢɱɧɨɝɨ 

ɫɵɪɶɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɫɨɫɬɚɜɨɦ, ɫɜɨɣɫɬɜɚɦɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɶɸ. 

Ɉɫɚɞɨɤ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɡɚɩɨɥɧɢɬɟɥɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɤɢɪɩɢɱɚ 

ɦɟɬɨɞɨɦ ɞɨɛɚɜɥɟɧɢɹ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ. 

 

Ɍɚɛɥɢɰɚ 5 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɟɮɬɟɲɥɚɦɚɦ ɜɨɞɨɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɤɢɪɩɢɱɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɟ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, % ɧɟ ɦɟɧɟɟ 30 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ, % 22-70 

Ɇɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, % 15-20 
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ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ɤɢɪɩɢɱɚ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ȽɈɋɌ 8462-85. 

ɇɚ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ ɤɢɪɩɢɱ ɢɫɩɵɬɵɜɚɥɢ ɩɨ ȽɈɋɌ 7025 – 91. 

 

1 – ɜɢɧɬɨɜɵɟ ɤɚɦɟɧɧɨ - ɜɵɞɟɥɢɬɟɥɶɧɵɟ ɜɚɥɶɰɵ; 2 – ɛɟɝɭɧɵ 

(ɢɡɦɟɥɶɱɢɬɟɥɢ); 3 – ɝɥɢɧɨɦɟɲɚɥɤɚ; 4 – ɟɦɤɨɫɬɶ ɩɪɢɟɦɚ ɧɟɮɬɟɲɥɚɦɨɜ 

ɜɨɞɨɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 5 – ɞɪɨɛɢɥɤɚ; 6 – ɝɪɨɯɨɬ; 7 – ɥɟɧɬɨɱɧɵɣ ɩɪɟɫɫ 

(ɞɥɹ ɩɪɨɦɹɬɢɹ ɝɥɢɧɵ); 8 – ɲɢɯɬɨɡɚɩɚɫɧɢɤ; 9 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɟɦɤɨɫɬɶ; 10 – 

ɮɨɪɦɨɜɨɱɧɚɹ ɦɚɲɢɧɚ; 11 – ɚɜɬɨɦɚɬ ɭɤɥɚɞɱɢɤ; 12 – ɫɭɲɢɥɶɧɵɟ ɜɚɝɨɧɟɬɤɢ; 13 

– ɬɨɧɧɟɥɶɧɨɟ ɫɭɲɢɥɨ; 14 – ɨɛɠɢɝɨɜɵɟ ɜɚɝɨɧɟɬɤɢ; 15 – ɬɨɧɧɟɥɶɧɚɹ ɩɟɱɶ; 16 – 

ɧɚɫɨɫ – ɞɨɡɚɬɨɪ. 

 

Ɋɢɫɭɧɨɤ 16 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɥɭɱɟɧɢɹ 

ɤɢɪɩɢɱɚ. 

 

Ƚɥɢɧɚ ɫɨ ɫɤɥɚɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɹɳɢɱɧɵɣ ɩɢɬɚɬɟɥɶ ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ ɢ 

ɥɟɧɬɨɱɧɵɦ ɤɨɧɜɟɣɟɪɨɦ ɩɨɞɚɟɬɫɹ ɜ ɜɢɧɬɨɜɵɟ ɤɚɦɟɧɧɨ-ɜɵɞɟɥɢɬɟɥɶɧɵɟ ɜɚɥɶɰɵ 

(1), ɝɞɟ ɝɥɢɧɚ ɢɡɦɟɥɶɱɚɟɬɫɹ ɢ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɤɪɭɩɧɵɯ ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ. 

Ⱦɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ ɝɥɢɧɚ ɩɨɞɚɟɬɫɹ ɧɚ ɛɟɝɭɧɵ (2). Ⱦɚɥɟɟ 

ɨɧɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɝɥɢɧɨɦɟɲɚɥɤɭ (3), ɜ ɤɨɬɨɪɨɣ ɨɧ ɭɜɥɚɠɧɹɟɬɫɹ.  

ɉɟɪɟɦɟɲɢɜɚɟɬɫɹ ɞɨ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ ɦɚɫɫɵ. ȼɵɝɨɪɚɸɳɢɟ ɞɨɛɚɜɤɢ – 

ɧɟɮɬɟɲɥɚɦɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ, ɡɚɬɟɦ 

ɧɚɫɨɫɨɦ ɞɨɡɚɬɨɪɨɦ (16). ɋɧɚɱɚɥɚ ɨɧɢ ɩɪɨɯɨɞɹɬ ɞɪɨɛɢɥɤɭ (5) ɢ ɝɪɨɯɨɬ (6), 
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ɡɚɬɟɦ ɩɪɢ ɩɨɦɨɳɢ ɧɚɫɨɫɚ-ɞɨɡɚɬɨɪɚ ɬɚɤɠɟ ɩɨɞɚɸɬɫɹ ɜ ɞɨɡɢɪɨɜɚɧɧɵɯ 

ɤɨɥɢɱɟɫɬɜɚɯ ɜ ɝɥɢɧɨɦɟɲɚɥɤɭ (3). Ɍɳɚɬɟɥɶɧɨ ɩɪɢɝɨɬɨɜɥɟɧɧɚɹ ɨɞɧɨɪɨɞɧɚɹ 

ɦɚɫɫɚ ɩɨɫɬɭɩɚɟɬ ɡɚɬɟɦ ɜ ɥɟɧɬɨɱɧɵɣ ɩɪɟɫɫ (7). Ⱦɥɹ ɪɚɛɨɬɵ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɟɪɟɞ 

ɩɪɟɫɫɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɲɢɯɬɨɡɚɩɚɫɧɢɤ (9) ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɣ ɜɵɞɚɱɢ ɦɚɫɫɵ 

ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɟɦɤɨɫɬɶ 9. Ɏɨɪɦɨɜɚɧɢɟ – ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ 

ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ (10). Ƚɥɢɧɹɧɵɣ ɮɨɪɦɨɜɚɧɧɵɣ ɛɪɭɫ 

ɪɟɠɟɬɫɹ ɫɬɪɭɧɧɵɦ ɪɟɡɚɬɟɥɶɧɵɦ ɚɜɬɨɦɚɬɨɦ ɧɚ ɨɬɞɟɥɶɧɵɟ ɤɢɪɩɢɱɢ, ɡɚɬɟɦ ɧɚ 

ɫɭɲɢɥɶɧɵɟ ɜɚɝɨɧɟɬɤɢ ɤɢɪɩɢɱ-ɫɵɪɟɰ ɭɤɥɚɞɵɜɚɟɬ ɚɜɬɨɦɚɬ-ɭɤɥɚɞɱɢɤ (11), 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɩɟɪɟɞɚɬɨɱɧɨɣ 

ɬɟɥɟɠɤɢ (12). ɉɪɢ ɫɭɲɤɟ ɢɫɩɨɥɶɡɭɸɬ ɝɨɪɹɱɢɣ ɜɨɡɞɭɯ ɢɡ ɬɨɧɧɟɥɶɧɨɣ ɩɟɱɢ 

(13), ɪɟɰɢɪɤɭɥɹɬɨɪ ɢ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɚ ɬɚɤɠɟ ɞɵɦɨɜɵɟ ɝɚɡɵ ɢɡ ɬɨɩɤɢ 

ɋɭɲɢɥɶɧɵɟ ɜɚɝɨɧɟɬɤɢ (12) ɩɨɫɬɭɩɚɸɬ ɤ ɚɜɬɨɦɚɬɭ-ɭɤɥɚɞɱɢɤɭ (11) ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ, ɤɨɬɨɪɵɣ ɭɤɥɚɞɵɜɚɟɬ ɩɨɥɭɮɚɛɪɢɤɚɬ ɧɚ 

ɨɛɠɢɝɨɜɵɟ ɜɚɝɨɧɟɬɤɢ (14) ɞɥɹ ɨɛɠɢɝɚ ɜ ɩɟɱɢ. Ɉɛɠɢɝ ɩɪɨɜɨɞɹɬ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 1000ɨɋ ɜ ɬɭɧɧɟɥɶɧɨɣ ɩɟɱɢ. ȼ ɤɚɧɚɥɟ ɭɥɨɠɟɧɵ ɪɟɥɶɫɵ, ɩɨ 

ɤɨɬɨɪɵɦ ɞɜɢɠɭɬɫɹ ɜɚɝɨɧɟɬɤɢ ɫ ɤɢɪɩɢɱɨɦ ɫɵɪɰɨɦ. Ɍɨɧɧɟɥɶɧɚɹ ɩɟɱɶ (15) 

ɢɦɟɟɬ ɬɪɢ ɡɨɧɵ: ɩɨɞɨɝɪɟɜɚ, ɨɛɠɢɝɚ ɢ ɨɯɥɚɠɞɟɧɢɹ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɬɟɱɟɧɢɟ 18-36 ɱ ɩɪɨɯɨɞɹɬ ɜɚɝɨɧɟɬɤɢ ɫ ɤɢɪɩɢɱɨɦ-ɫɵɪɰɨɦ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɨɛɠɢɝɚ ɜɚɝɨɧɟɬɤɢ ɩɨɞɚɸɬɫɹ ɧɚ ɭɱɚɫɬɨɤ ɪɚɡɝɪɭɡɤɢ, ɝɞɟ 

ɭɫɬɚɧɨɜɥɟɧ ɚɜɬɨɦɚɬ ɪɚɡɝɪɭɡɤɢ ɢ ɩɚɤɟɬɢɪɨɜɤɢ(6). 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɛɨɥɢɬɚ 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɵɣ ɚɪɛɨɥɢɬ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɧɢɦɚɬɶ, ɱɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɚɪɛɨɥɢɬɚ ɤɚɪɞɢɧɚɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɫɟɯ ɞɪɭɝɢɯ ɜɢɞɨɜ ɥɟɝɤɢɯ ɛɟɬɨɧɨɜ, ɤɚɤ ɥɟɝɤɢɯ 

(ɩɨɥɢɫɬɢɪɨɥɛɟɬɨɧ, ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ), ɬɚɤ ɢ ɹɱɟɢɫɬɵɯ (ɝɚɡɨɛɟɬɨɧ ɢ ɩɟɧɨɛɟɬɨɧ). 

Ʉɨɦɩɨɧɟɧɬɵ ɚɪɛɨɥɢɬɚ: 

1. ɞɪɟɜɟɫɧɚɹ ɳɟɩɚ. 

2. ɰɟɦɟɧɬ. 

3. ɯɢɦɢɱɟɫɤɢɟ ɞɨɛɚɜɤɢ. 

http://litebeton.ru/arbolit/%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F-%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0-%D0%B0%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%82%D0%B0
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4. ɜɨɞɚ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɚɪɛɨɥɢɬɚ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɜɨɡɦɨɠɧɨ ɩɪɢ 

ɫɬɚɛɢɥɶɧɨɣ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɧɟ ɧɢɠɟ +12+15 

ɝɪɚɞɭɫɨɜ. ɉɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɫ ɝɢɞɪɚɬɚɰɢɟɣ 

ɰɟɦɟɧɬɚ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɤɚɱɟɫɬɜɨɦ ɛɥɨɤɚ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɚɪɛɨɥɢɬɚ ɧɚ ɫɬɚɧɤɟ ɜɢɛɪɢɪɨɜɚɧɢɟ ɫ ɩɪɢɝɪɭɡɨɦ ɹɜɥɹɟɬɫɹ 

ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɛɨɥɢɬɚ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɡɚɬɪɚɬ ɩɪɢ ɨɬɤɪɵɬɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɇɚ ɫɬɚɧɤɟ ɜɢɛɪɢɪɨɜɚɧɢɟ ɫ ɩɪɢɝɪɭɡɨɦ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤ 

ɧɟɛɨɥɶɲɨɣ ɨɛɴɟɦ ɚɪɛɨɥɢɬɚ ɜ ɦɟɫɹɰ (150-200 ɦ3), ɬɚɤ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɢɣ, 

ɨɬ 400 ɦ3 ɜ ɦɟɫɹɰ ɢ ɛɨɥɶɲɟ. 

ȼ ɟɦɤɨɫɬɢ ɫ ɜɨɞɨɣ ɡɚɪɚɧɟɟ ɪɚɡɛɚɜɥɹɸɬɫɹ ɯɢɦɢɱɟɫɤɢɟ ɞɨɛɚɜɤɢ. ɉɟɪɟɞ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɞɨ ɪɚɫɬɜɨɪ ɩɟɪɟɦɟɲɚɬɶ. 

ȼ ɫɦɟɫɢɬɟɥɶ ɡɚɫɵɩɚɟɬɫɹ ɳɟɩɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɳɟɩɟ: ɩɨɦɢɦɨ ɪɚɡɦɟɪɨɜ, 

ɳɟɩɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɝɪɹɡɢ; ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɵ ɧɟ 

ɞɨɥɠɧɵ ɛɵɬɶ ɛɨɥɟɟ 10-15%; ɳɟɩɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɫɜɟɠɟɣ, ɤɚɤ ɦɢɧɢɦɭɦ ɳɟɩɟ 

(ɞɟɪɟɜɭ) 1-2 ɦɟɫɹɰɚ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɫɥɟ ɪɭɛɤɢ. ɂɞɟɚɥɶɧɵɣ ɜɚɪɢɚɧɬ 3-4 

ɦɟɫɹɰɚ. 

Ɂɚɩɭɫɤɚɟɬɫɹ ɫɦɟɫɢɬɟɥɶ ɢ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɳɟɩɵ ɡɚɥɢɜɚɟɬɫɹ 

ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɯɢɦ. ɞɨɛɚɜɨɤ. ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɞɥɢɬɫɹ ɦɢɧɢɦɭɦ 10-20 ɫɟɤɭɧɞ 

ɢ ɩɨɫɥɟ ɷɬɨɝɨ ɡɚɫɵɩɚɟɬɫɹ ɰɟɦɟɧɬ. 

ɐɟɦɟɧɬ ɡɚɫɵɩɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɨɤɪɵɬɶ ɰɟɦɟɧɬɧɵɦ ɬɟɫɬɨɦ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɥɨɳɚɞɢ ɳɟɩɨɤ. ȼ ɢɞɟɚɥɟ 100%. ɉɨɫɥɟ ɡɚɫɵɩɤɢ 

ɰɟɦɟɧɬɚ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɞɥɢɬɫɹ ɦɢɧɢɦɭɦ 2-3 ɦɢɧɭɬɵ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜ 

ɫɦɟɫɢɬɟɥɶ ɡɚɫɵɩɚɧ ɰɟɦɟɧɬ, ɜɨɞɭ ɜ ɫɦɟɫɢɬɟɥɶ ɭɠɟ ɞɨɛɚɜɥɹɬɶ ɧɟɠɟɥɚɬɟɥɶɧɨ, 

ɬɚɤ ɤɚɤ ɜɨɞɚ ɫɦɨɟɬ ɫɨ ɳɟɩɨɤ ɰɟɦɟɧɬɧɨɟ ɬɟɫɬɨ ɢ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɫɧɢɠɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɛɥɨɤɨɜ. 

ɇɚ ɜɢɛɪɨɩɥɨɳɚɞɤɭ ɫɬɚɧɤɚ ɤɥɚɞɭɬɫɹ ɩɨɞɞɨɧɵ ɩɨɞ ɛɥɨɤɢ ɪɹɞɨɦ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ. Ɂɚɬɟɦ ɧɚ ɷɬɢ ɩɨɞɞɨɧɵ ɨɩɭɫɤɚɟɬɫɹ ɨɞɧɚ ɨɛɳɚɹ ɮɨɪɦɚ ɧɚ ɧɟɨɛɯɨɞɢɦɨɟ 
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ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ. Ɏɨɪɦɚ ɮɢɤɫɢɪɭɟɬɫɹ ɤ ɫɬɚɧɤɭ ɧɚ ɩɟɪɢɨɞ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɛɥɨɤɨɜ. Ɏɨɪɦɚ ɡɚɩɨɥɧɹɟɬɫɹ ɝɨɬɨɜɨɣ ɚɪɛɨɥɢɬɨɜɨɣ ɫɦɟɫɶɸ. 

ɋɤɥɚɞɵɜɚɬɶ ɛɥɨɤɢ ɨɞɢɧ ɧɚ ɞɪɭɝɨɣ ɠɟɥɚɬɟɥɶɧɨ ɧɟ ɪɚɧɶɲɟ, ɱɟɦ ɱɟɪɟɡ 3-4 

ɞɧɹ. ɋɤɥɚɞɵɜɚɬɶ ɛɥɨɤɢ ɜ 3 ɪɹɞɚ ɜ ɜɵɫɨɬɭ ɢ ɛɨɥɶɲɟ ɠɟɥɚɬɟɥɶɧɨ ɧɟ ɪɚɧɶɲɟ, 

ɱɟɦ ɱɟɪɟɡ 6-7 ɞɧɟɣ ɩɨɫɥɟ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, 

ɭɱɢɬɵɜɚɹ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-

ɳɟɥɨɱɧɵɯ ɫɬɨɤɨɜ, ɫɨɜɦɟɫɬɧɨ ɫ ɤɚɮɟɞɪɨɣ «ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ 

ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ɂɋɂ. 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɛɵɥɢ ɜɡɹɬɵ ɫɨɫɬɚɜɵ ɢɡ ɝɢɩɫɚ, ɜɨɞɵ ɢ ɨɫɚɞɤɚ. ɇɨɪɦɚɥɶɧɚɹ 

ɝɭɫɬɨɬɚ ɝɢɩɫɨɜɨɝɨ ɬɟɫɬɚ ɫɨɫɬɚɜɥɹɥɚ 48%. ɂɡ ɬɚɤɢɯ ɫɦɟɫɟɣ ɦɟɬɨɞɨɦ ɥɢɬɶɹ 

ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɨɛɪɚɡɰɵ ɪɚɡɦɟɪɨɦ 40x40x160 ɦɦ ɢ ɢɫɩɵɬɚɧɵ ɱɟɪɟɡ 2 ɱɚɫɚ 

ɩɨɫɥɟ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ (ȽɈɋɌ 125 – 79). ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ 

ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ. Ʉɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɨɛɪɚɡɰɨɜ: ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ρ0 = 900 3/ ɦɤɝ , ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ 

Rɫɠ = 2,8 Ɇɉɚ, ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ Rɢɡɝ = 1,5 Ɇɉɚ, ɱɬɨ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɪɤɟ ɝɢɩɫɚ Ƚ – 2. Ⱦɥɹ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ 

ɬɨɥɶɤɨ ɢɡ ɝɢɩɫɚ ɢ ɜɨɞɵ, ρ = 1300 3/ ɦɤɝ , Rɫɠ = 3,2 Ɇɉɚ, Rɢɡɝ = 1,8 Ɇɉɚ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɜɟɞɟɧɢɟ ɞɨɛɚɜɤɢ ɨɫɚɞɤɚ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɬ 2,0 ɞɨ 2,5% 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ (ɨɛɴɟɦɧɨɣ ɦɚɫɫɵ) 

ɝɢɩɫɨɜɨɝɨ ɤɚɦɧɹ. ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨɪɢɫɬɨɫɬɶ ɢɡɞɟɥɢɣ ɬɟɦ ɫɚɦɵɦ, 

ɭɥɭɱɲɚɸɬɫɹ ɢɯ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ.  

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɫɨɫɬɚɜɵ ɞɥɹ ɚɪɛɨɥɢɬɚ: ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ – 300–500 3/ ɦɤɝ ; 

ɞɪɟɜɟɫɧɚɹ ɞɪɨɛɥɟɧɤɚ – 150 – 200 3/ ɦɤɝ ; ɨɫɚɞɨɤ  – 3 – 3,5 3/ ɦɤɝ ; ɜɨɞɚ – 220 – 

250 3/ ɦɥ . 
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6 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

Ɇɟɬɨɞɵ ɡɚɳɢɬɵ ɝɢɞɪɨɫɮɟɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

Ɋɟɤɭɩɟɪɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ – ɩɪɨɰɟɫɫɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɢɡɜɥɟɱɟɧɢɟ ɢɡ 

ɫɬɨɱɧɵɯ ɜɨɞ ɰɟɧɧɵɯ ɜɟɳɟɫɬɜ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɨɣ. 

Ⱦɟɫɬɪɭɤɬɢɜɧɵɟ ɦɟɬɨɞɵ – ɩɪɨɰɟɫɫɵ ɪɚɡɪɭɲɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɭɬɟɦ 

ɨɤɢɫɥɟɧɢɹ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɞɚɥɟɧɢɟɦ ɩɪɨɞɭɤɬɨɜ 

ɪɚɡɪɭɲɟɧɢɹ ɜ ɜɢɞɟ ɝɚɡɚ ɢɥɢ ɨɫɚɞɤɚ. Ɇɟɯɚɧɢɡɦ ɨɱɢɫɬɤɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɜɨ ɦɧɨɝɨɦ ɚɧɚɥɨɝɢɱɟɧ ɦɟɬɨɞɚɦ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɚɷɪɨɡɨɥɶɧɵɯ ɩɪɢɦɟɫɟɣ.  

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɯɪɚɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢɜɟɞɟɧɵ ɜ 

ɋɇɢɉ, ɝɞɟ ɨɩɢɫɚɧɨ ɫɥɟɞɭɸɳɟɟ: 

1. ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɩɨɥɢɝɨɧɚɯ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ 

ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɡɚ ɩɪɟɞɟɥɚɦɢ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ 

ɩɨɥɢɝɨɧɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɥɢɤɜɢɞɚɰɢɸ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

2. ɜ ɡɨɧɟ ɪɚɡɦɟɳɟɧɢɹ ɩɨɥɢɝɨɧɚ ɡɚɯɨɪɨɧɟɧɢɹ ɜɥɚɞɟɥɟɰ ɩɨɥɢɝɨɧɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ ɤɨɧɬɪɨɥɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 

3. ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɟɦɟɥɶ, ɧɚɪɭɲɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɩɨɥɢɝɨɧɚ ɡɚɯɨɪɨɧɟɧɢɹ ɨɬɯɨɞɨɜ, ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɥɚɞɟɥɟɰ ɩɨɥɢɝɨɧɚ ɩɪɨɜɨɞɢɬ ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɩɨɥɢɝɨɧɚ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɡɚɞɟɪɧɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɥɟɫɨɧɚɫɚɠɞɟɧɢɣ ɢ ɬ.ɩ. ɜ ɩɨɪɹɞɤɟ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ⱦɥɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɩɨɥɢɝɨɧɚ ɢ ɫɨɡɞɚɧɢɹ ɡɚɳɢɬɧɨɝɨ ɡɟɥɟɧɨɝɨ 

ɛɚɪɶɟɪɚ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɨɥɢɝɨɧɚ ɨɬɯɨɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɫɚɞɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɦɩɨɫɬɵ ɢɥɢ ɩɨɱɜɨɝɪɭɧɬɵ ɧɚ ɨɫɧɨɜɟ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ Ɋ 17.4.3.07. 
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6.1 Ɉɰɟɧɤɚ ɭɳɟɪɛɚ ɢ ɪɚɫɱɟɬ ɩɥɚɬɟɠɟɣ ɨɬ ɞɟɝɪɚɞɚɰɢɢ ɡɟɦɟɥɶ 

 

Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɚɞɤɚ 

ɂɫɯ. 
ɋɧ.ɩɪ., 
ɦɝ/ɥ 

ȼɥɚɠ- 
ɧɨɫɬɶ, 

% 

ɉɥɨɬ- 
ɧɨɫɬɶ, 
ɝ/ɫɦ3 

ɋɭɯɨɣ 
ɨɫɬɚɬɨɤ, 

ɝ/ɥ 

ɉɪɨɤɚɥɟɧ- 
ɧɵɣ ɨɫɬɚ- 

ɬɨɤ, ɝ/ɥ 

Ɂɨɥɶ- 
ɧɨɫɬɶ, 

% 

ɉɨɬɟ- 
ɪɢ 

ɩɪɢ 
ɩɪɨɤɚ- 
ɥɢɜɚ- 
ɧɢɢ, 

% 

Ɂɚɦɚɫ- 
ɥɟɧ- 

ɧɨɫɬɶ 

ɍɞɟɥɶ-
ɧɨɟ 
ɫɨɩ- 

ɪɨɬɢɜ- 
ɥɟɧɢɟ, 
ɫɦ/ɝ 

 

400 
0ɋ 

800 
0ɋ 

ɝ/ɥ % 

1 2 3 4 5 6 7 8 9 10 11 
1000 98,5 0,95 14,99 12,5 10,0 66,7 33,3 2,5 16,7 548·1010 

 

 ɋ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɨɛɴɟɦɚ ɨɫɚɞɤɚ ɪɚɡɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɬɟɯɧɨɥɨɝɢɢ: ɨɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» (1ɜɚɪɢɚɧɬ) ɢ 

ɩɪɢɫɚɞɨɱɧɵɦ ɜɟɳɟɫɬɜɨɦ - ɭɝɥɟɦ (2 ɜɚɪɢɚɧɬ). 

 

Ɉɰɟɧɤɭ ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ (У1) ɨɬ ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜ ɢ ɡɟɦɟɥɶ ɩɪɨɢɡɜɨɞɢɦ 

ɩɨ ɮɨɪɦɭɥɟ:  

 

У1 = ɇi ·F·Kɷ · Кɩ ;   (ɬɵɫ. ɪɭɛ./ɝɨɞ)                                                        (30) 

                    

ɝɞɟ    ɇi - ɧɨɪɦɚɬɢɜ ɫɬɨɢɦɨɫɬɢ -ɬɢɩɚ ɡɟɦɟɥɶ, ɬɵɫ.ɪɭɛ./ɝɚ,  

F - ɩɥɨɳɚɞɶ ɩɨɱɜ ɢ ɡɟɦɟɥɶ, ɢɡɵɦɚɟɦɚɹ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɝɚ; 

 Кɷ- ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɡɧɚɱɢɦɨɫɬɢ 

ɬɟɪɪɢɬɨɪɢɢ, ɛ/ɪ;   

Кɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɬɟɪɪɢɬɨɪɢɣ  

ɏɢɦɢɱɟɫɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ 

ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɢɥɨɜɵɯ ɩɨɥɹɯ.   

Ɉɰɟɧɤɭ ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ (У) ɨɬ ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɡɚɝɪɹɡɧɟɧɢɹ ɡɟɦɟɥɶ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

У = Kɷ · Кɩ



N

i 1 ( ɇi · F ) · Kx  ;           (ɬɵɫ. ɪɭɛ./ɝɨɞ)                              (31) 
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 Fi – ɩɥɨɳɚɞɶ ɢɥɨɜɵɯ ɩɥɨɳɚɞɨɤ  

Kx - ɩɨɜɵɲɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɡɟɦɟɥɶ ɧɟɫɤɨɥɶɤɢɦɢ (n) 

ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ  

Kx=  1+  0,2 (n-1)   ɩɪɢ    n< 10  ;                                                            (32) 

 Kx = 3                      ɩɪɢ   n> 10.                                                              (33) 

Ɋɚɫɱɟɬ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɡɟɦɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɫɨɫɬɚɜɢɬ: 

 

                              У1+У2,                                                                         (34) 

 

ɝɞɟ У1- ɭɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɡɟɦɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

У2- ɭɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɡɟɦɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɢɥɨɜɵɯ 

ɩɥɨɳɚɞɨɤ,  

 

                   У2= Уɢɡ+Ух ,                                                                           (35) 

 

ɝɞɟ Уɢɡ - ɭɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɡɟɦɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɩɪɢ ɢɡɴɹɬɢɢ ɡɟɦɥɢ 

(ɪɚɡɦɟɳɟɧɢɢ ɢɥɨɜɵɯ ɩɥɨɳɚɞɨɤ, ɟɫɥɢ ɢɥɨɜɵɟ ɩɥɨɳɚɞɤɢ ɪɚɡɦɟɳɟɧɵ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ - ɬɨ ɷɬɨɬ ɭɳɟɪɛ ɭɱɬɟɧ ɜ ɍ1); 

Ух - ɜɟɥɢɱɢɧɚ ɭɳɟɪɛɚ ɨɬ ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɝɪɹɡɧɟɧɢɹ 

ɡɟɦɟɥɶ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɪɚɡɦɟɳɚɟɦɵɦɢ ɫ ɨɫɚɞɤɚɦɢ ɧɚ ɢɥɨɜɵɯ 

ɩɥɨɳɚɞɤɚɯ (n - ɩɪɢɧɹɬɶ ɩɨ ɩɟɪɟɱɧɸ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɭɞɚɥɹɟɦɵɯ ɢɡ 

ɫɬɨɱɧɨɣ ɜɨɞɵ). 

 ɍɳɟɪɛ ɨɬ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɟɞɟɧ ɩɨ «Ɇɟɬɨɞɢɤɟ ɨɩɪɟɞɟɥɟɧɢɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ» ɩɨ ɮɨɪɦɭɥɟ:  

 

       У = Уɭɞ · J · Кɷ · 



N

i 1 Ɇ i                                                                                                                     (36) 

 



63 
 

Ɋɚɫɱɟɬ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɫɪɟɞɵ ɩɪɨɢɡɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 

ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ №344 «Ɉ ɧɨɪɦɚɬɢɜɚɯ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɢ ɩɟɪɟɞɜɢɠɧɵɦɢ 

ɢɫɬɨɱɧɢɤɚɦɢ, ɫɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ 

ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» ɢ 

ɩɨɫɬɚɧɨɜɥɟɧɢɹ №410 «Ɉ ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɢɥɨɠɟɧɢɟ №1 ɤ 

ɩɨɫɬɚɧɨɜɥɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 12 ɢɸɧɹ 2003 ɝɨɞɚ 

№344». 

 ɉɥɚɬɭ ɡɚ ɞɨɩɭɫɬɢɦɵɟ ɫɛɪɨɫɵ ɡɚɝɪɹɡɧɟɧɢɣ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɮɨɪɦɭɥɟ: 

 

,                   ɉɞ
i = ɪɞ

i·mi,                                                                                (37) 

 

ɝɞɟ ɪɞ
i - ɛɚɡɨɜɵɣ ɧɨɪɦɚɬɢɜ ɩɥɚɬɵ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɪɭɛ./ ɬ;  

 mi - ɞɨɩɭɫɬɢɦɚɹ (ɉȾɋ) ɦɚɫɫɚ ɜɵɛɪɨɫɨɜ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ. 

 

Ɍɚɛɥɢɰɚ 7 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȿɞ. 
ɢɡɦ. 

ȼɚɪɢɚɧɬɵ ɬɟɯɧɨɥɨɝɢɣ 

I II 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɚ ɬ/ɝɨɞ 305,5 311,74 

ȼɥɚɠɧɨɫɬɶ, 
ɪɚɡɦɟɳɚɟɦɨɝɨ 
ɨɬɯɨɞɚ 

% 61,6 43 

ɉɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ ɦɝ/ɥ 1,15 1,5 

Ɉɛɴɟɦ 
ɨɛɟɡɜɨɠɟɧɧɨɝɨ 
ɨɫɚɞɤɚ 

ɦ3/ɝɨɞ 691 364 

ɉɥɨɳɚɞɶ ɢɥɨɜɵɯ 
ɩɨɥɟɣ 

ɦ3 0,076 0,04 

ɍɳɟɪɛ ɨɬ ɢɡɴɹɬɢɹ 
ɬɵɫ. 
ɪɭɛ. 2,81 1,48 

ɍɳɟɪɛ ɨɬ 
ɯɢɦɢɱɟɫɤɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ 

ɬɵɫ. 
ɪɭɛ. 6,19 3,26 

ɍɳɟɪɛ ɡɟɦɟɥɶɧɵɦ ɬɵɫ. 16 8,43 
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ɪɟɫɭɪɫɚɦ ɪɭɛ. 
Ɂɚɦɚɫɥɟɧɧɨɫɬɶ 
ɨɫɚɞɤɚ 

% 16,7 16,36 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ 

 3 3 

ɍɳɟɪɛ ɨɬ 
ɪɚɡɦɟɳɟɧɢɹ ɨɫɚɞɤɚ 

ɬɵɫ. 
ɪɭɛ. 159,94 163,21 

ɋɭɦɦɚɪɧɵɣ ɭɳɟɪɛ 
ɬɵɫ. 
ɪɭɛ. 175,95 171,64 

ɉɥɚɬɚ ɡɚ 
ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɚ 

ɬɵɫ. 
ɪɭɛ. 296,62 302,68 

 

ɉɨ ɫɭɦɦɚɪɧɨɦɭ ɭɳɟɪɛɭ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɚ ɫɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 

ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag», ɧɚ ɜɬɨɪɨɦ ɦɟɫɬɟ – ɨɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɭɝɥɟɦ. 

Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ 

ɫɬɨɱɧɵɯ ɜɨɞ ɈɈɈ "ɄɊȺɆɁ"ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ. 
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6.2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

Ɋɚɫɱɟɬ ɫɧɢɠɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ  

ɜɨɡɞɭɯɚ    ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ  ɨɬ 

12 ɢɸɧɹ 2003 ɝ. №344  «Ɉ ɧɨɪɦɚɬɢɜɚɯ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɧɵɣ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɬɚɰɢɨɧɚɪɧɵɦɢ  ɢ ɩɟɪɟɞɜɢɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, 

ɫɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ, ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» ɢ  

ɩɨɫɬɚɧɨɜɥɟɧɢɹ №410 «Ɉ ɜɧɟɫɟɧɢɢ  ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɢɥɨɠɟɧɢɟ №1 ɤ 

ɩɨɫɬɚɧɨɜɥɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 12 ɢɸɧɹ 2003 ɝɨɞɚ 

№344». 

Ɋɚɡɦɟɪ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɩɨ I 

ɜɚɪɢɚɧɬɭ (ɨɛɪɚɛɨɬɤɚ ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag») ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 8. 

 

Ɍɚɛɥɢɰɚ 8 - Ɋɚɡɦɟɪ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ 

ɩɨ I ɜɚɪɢɚɧɬɭ (ɨɛɪɚɛɨɬɤɚ ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag»)  

№ 
ɩ/ɩ 

ɉɨɤɚɡɚɬɟɥɢ 

Ɏɚɤɬɢɱɟɫɤɚɹ  
ɦɚɫɫɚ ɜɵɛɪɨɫɨɜ,  

ɬ/ɝɨɞ 

 ɇɨɪɦɚɬɢɜ 
ɩɥɚɬɵ,  
  ɪɭɛ./ɬ 

ɉɥɚɬɚ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ, 
ɪɭɛ./ɝɨɞ 

 

1 
ɉɪɟɞɟɥɶɧɵɟ 

ɭɝɥɟɜɨɞɨɪɨɞɵ 
3,02 5 15,1 

2 
ɇɟɩɪɟɞɟɥɶɧɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ 

0,07 5 0,35 

3 Ȼɟɧɡɨɥ 0,001 21 0,021 
4 Ɍɨɥɭɨɥ 0,06 3,7 0,222 
5 Ʉɫɢɥɨɥ 0,02 11,2 0,224 
6 Ɏɟɧɨɥ 0,0003 683 0,2 
7 ɋɟɪɨɜɨɞɨɪɨɞ 0,01 257 2,57 
 ɂɬɨɝɨ   18,69 
ɋ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ 

Ʉ=1,48*1,2*1,4 
46,46 
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Ɋɚɡɦɟɪ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɩɨ II 

ɜɚɪɢɚɧɬɭ (ɨɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɭɝɥɟɦ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9. 

 

Ɍɚɛɥɢɰɚ 9 - Ɋɚɡɦɟɪ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ 

ɩɨ II ɜɚɪɢɚɧɬɭ (ɨɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɭɝɥɟɦ) 

№ 
ɩ/ɩ 

ɉɨɤɚɡɚɬɟɥɢ 

Ɏɚɤɬɢɱɟɫɤɚɹ  
ɦɚɫɫɚ ɜɵɛɪɨɫɨɜ,  

ɬ/ɝɨɞ 

 ɇɨɪɦɚɬɢɜ 
ɩɥɚɬɵ,  
  ɪɭɛ./ɬ 

ɉɥɚɬɚ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ, 
ɪɭɛ./ɝɨɞ 

 

* 
1 

ɉɪɟɞɟɥɶɧɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ 

1,59 5 7,95 

* ɇɟɩɪɟɞɟɥɶɧɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ 

0,036 5 0,18 

* Ȼɟɧɡɨɥ 0,0036 21 0,076 
* Ɍɨɥɭɨɥ 0,033 3,7 0,12 
* Ʉɫɢɥɨɥ 0,011 11,2 0,12 
* Ɏɟɧɨɥ 0,0004 683 0,27 
* ɋɟɪɨɜɨɞɨɪɨɞ 0,003 257 0,77 

 ɂɬɨɝɨ   9,52 
ɋ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ 

Ʉ=1,48*1,2*1,4 
23,66 

 

ȼɵɜɨɞ: ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɦɟɪɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɥɚɬɟɠɟɣ ɩɨ ɫɯɟɦɟ 

ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɭɝɥɟɦ - ɧɚɢɦɟɧɶɲɚɹ ɩɥɚɬɚ ɡɚ ɡɚɝɪɹɡɧɟɧɢɹ, ɚ ɧɚɢɛɨɥɶɲɚɹ – 

ɫɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ «Zetag». 
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ɁȺɄɅɘЧȿɇɂȿ 

 

1. Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɦɟɬɨɞɚɦ ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ 

ɨɫɚɞɤɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ.   ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɚɤɬɭɚɥɶɧɵɦ 

ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɫɨɤɪɚɳɟɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ.   

2. ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 

ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag». ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɤɚɬɢɨɧɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» ɞɥɹ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɞɨɡɚ ɮɥɨɤɭɥɹɧɬɚ 

«Zetag» ɞɥɹ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɨɫɚɞɤɚ, ɨɧɚ 

ɫɨɫɬɚɜɥɹɟɬ 7,5 ɦɝ/ɞɦ3 ɢɥɢ 0,02 % ɨɬ ɦɚɫɫɵ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɨɫɚɞɤɚ, ɭɞɟɥɶɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚɰɢɢ ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 8,5 ɪɚɡ. 

 Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɤɚɬɢɨɧɧɵɦ 

ɮɥɨɤɭɥɹɧɬɨɦ «Zetag» ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ. 

 3. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ 

ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɤɨɜ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɩɪɟɞɟɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɢ 

ɨɫɚɞɤɚ ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ. 

 4. Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ 

ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɈɈɈ "ɄɊȺɆɁ" ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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ɭɧɢɜɟɪɫɢɬɟɬɚ». – ɂɪɤɭɬɫɤ, 2014. – №8(91). – ɋ 109-115. 

26 ȼɨɪɨɧɨɜ ɘ.ɂ. ȼɨɞɨɨɬɜɟɞɟɧɢɟ ɢ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ: ɭɱɟɛɧɨɟ 

ɩɨɫɨɛɢɟ/ ɘ. ɂ. ȼɨɪɨɧɨɜ, ɋ. ȼ. əɤɨɜɥɟɜ. – Ɇɨɫɤɜɚ: Ⱥɋȼ,2006. – 704 ɫ. 

27 ɀɢɡɧɶ ɪɚɫɬɟɧɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://plant.geoman.ru 

28 Ʉɚɪɦɚɧɨɜ, Ⱥ. ɉ. Ɍɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / Ⱥ. ɉ. Ʉɚɪɦɚɧɨɜ, ɂ. ɇ. ɉɨɥɢɧɚ. – ɋɵɤɬɵɜɤɚɪ: ɋɅɂ, 

2015. – 207 ɫ. 

http://oskada.ru/obrabotka-i-ochistka-vody/ochistka-vody-pri-pomoshhi-flokulyantov.html
http://oskada.ru/obrabotka-i-ochistka-vody/ochistka-vody-pri-pomoshhi-flokulyantov.html
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29Cɨɬɪɭɞɧɢɱɟɫɬɜɨ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɨɬɯɨɞɨɜ: Ɇɚɬɟɪ. 

IVɆɟɠɞɭɧɚɪ. ɤɨɧɮ. (31 ɹɧɜɚɪɹ – 1 ɮɟɜɪɚɥɹ 2007 ɝ.). – ɏɚɪɶɤɨɜ:ɗɤɨɂɧɮɨɪɦ, 

2007. – 336 ɫ. 

30 Ɇɚɥɢɧɢɧɚȿ. Ɇ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɢ ɫɨɨɪɭɠɟɧɢɣ/ 

ȿ. Ɇ. Ɇɚɥɢɧɢɧɚ, Ɍ. ɘ. ɉɨɩɨɜɚ – ȼɥɚɞɢɜɨɫɬɨɤ: ȾȼɎɍ, 2015. – 116ɫ. 

31 ɏɚɥɬɭɪɢɧɚ, Ɍ.ɂ. Ɉɛɪɚɛɨɬɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ ɨɫɚɞɤɚ ɤɢɫɥɨɬɧɨ-

ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ/ Ɍ.ɂ. 

ɏɚɥɬɭɪɢɧɚ, Ɉ.ȼ. ɑɭɪɛɚɤɨɜɚ, Ɍ.Ⱥ.Ʉɭɪɢɥɢɧɚ// ɂɡɜ. ȼɭɡɨɜ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» – 

2010. – №8. – ɋ 72-77. 

32 ɏɚɥɬɭɪɢɧɚ, Ɍ.ɂ. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ 

ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ/ Ɍ.ɂ. ɏɚɥɬɭɪɢɧɚ, Ɉ.ȼ. ɑɭɪɛɚɤɨɜɚ, 

ȿ.ȼ. Ʉɨɥɞɵɪɟɜ/ ɂɡɜ. ȼɭɡɨɜ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» – 2012. – №9. – ɋ 66-71. 

33 ɉɚɬ. 1495316SU, ɆɉɄ C02F11/20 ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ 

ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ/ ȼ. Ɏ. Ɍɭɪɭɬɢɧ, Ɍ. ɂ. ɏɚɥɬɭɪɢɧɚ, ɗ. Ⱥ. Ʉɨɬɚɧɨɜɚ, Ɍ. ə. 

ɉɚɡɟɧɤɨ; ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɢɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɢɧɫɬɢɬɭɬ. – № 4233501/31-26; ɡɚɹɜɥ.  21.01.1987; ɨɩɭɛɥɢ. 23.07.1989, Ȼɸɥ. 

№27. 

34 ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

Ȼɢɨɧɢɤ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.biostock.ru/sovremennye-metody-

obrabotki-osadka-obrazuyuschegosya-v-stochnyh-vodah.html. 

35 Ɍɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɨɫɚɞɤɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://www.biostock.ru/dopoborudovanie/obezvozhivanie-osadka/141-

2012-11-16-14-57-51.pdf 

36 ɉɚɬ. 2486140Ɋɨɫɫɢɹ, ɆɉɄ C02F11/12. ɋɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ 

ɫɬɨɱɧɵɯ ɜɨɞ/ Ɍ. ɂ. ɏɚɥɬɭɪɢɧɚ, ɘ.ȼ. Ƚɚɜɪɢɥɨɜɚ, Ɉ.ȼ. ɑɭɪɛɚɤɨɜɚ, Ɍ.Ⱥ. 

Ʉɭɪɢɥɢɧɚ; ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ɎȽȺɈɍ ȼɉɈ «ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ 

ɍɧɢɜɟɪɫɢɬɟɬ». – № 2012121370/05; ɡɚɹɜɥ.  23.05.2012; ɨɩɭɛɥ. 27.06.2013. 

37 ɉɚɬ. 2431231 Ɋɨɫɫɢɹ, ɆɉɄ ɇɈ2Ɇ 9/06. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ ɬɨɤɚ/Ɍ.ɂ. ɏɚɥɬɭɪɢɧɚ, ɘ.ȼ. Ƚɚɜɪɢɥɨɜɚ, Ɉ.ȼ. ɑɭɪɛɚɤɨɜɚ, Ɍ.Ⱥ. 

Ʉɭɪɢɥɢɧɚ; ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ɎȽȺɈɍ ȼɉɈ «ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ 

http://www.biostock.ru/sovremennye-metody-obrabotki-osadka-obrazuyuschegosya-v-stochnyh-vodah.html
http://www.biostock.ru/sovremennye-metody-obrabotki-osadka-obrazuyuschegosya-v-stochnyh-vodah.html
http://www.biostock.ru/dopoborudovanie/obezvozhivanie-osadka/141-2012-11-16-14-57-51.pdf
http://www.biostock.ru/dopoborudovanie/obezvozhivanie-osadka/141-2012-11-16-14-57-51.pdf
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ɍɧɢɜɟɪɫɢɬɟɬ». – № 2010131777; ɡɚɹɜɥ. 28.07.2010; ɨɩɭɛɥ. 10.10.2011, Ȼɸɥ. 

№28. 

38Ɉɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɚɧɬɟɧɤɨɜ, ɝɟɧɟɪɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɩɨɜɵɲɟɧɢɹ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɆȽɍɉ «Ɇɨɫɜɨɞɨɤɚɧɚɥ» /ɗɥɟɤɬɪɨɧɧɵɣ ɠɭɪɧɚɥ 

«ɗɧɟɪɝɨɫɨɜɟɬ», 2013. – №1. –ɋ 26-29. 

39 Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɨɫɚɞɤɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://vodoprovod-24.ru/mexanicheskoe-obezvozhivanie-

osadka.html 

40Ɋɭɛɥɟɜɫɤɚɹ, Ɉ. ɇ. Ɉɩɵɬ ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ/ Ɉ. ɇ Ɋɭɛɥɟɜɫɤɚɹ, Ⱥ. Ʌ. Ʉɪɚɫɧɨɩɟɟɜ // 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ. – 2011. – №4. – ɋ 65-69. 

41 ɀɭɤɨɜ, Ⱥ. ȼ., ɒɧɟɤɨɜɵɣ ɨɛɟɡɜɨɠɢɜɚɬɟɥɶ ɨɫɚɞɤɚ VOLUTE ɮɢɪɦɵ 

AMCON/ Ⱥ.ȼ. ɀɭɤɨɜ// ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ/ ȼɨɞɨɨɱɢɫɬɤɚ, ɜɨɞɨɩɨɞɝɨɬɨɜɤɚ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ. – 

Ɇɨɫɤɜɚ, 2015. – №92. – ɋ 58-60. 

42Ʌɨɛɨɜɢɤɨɜ, Ⱥ. Ɉ. ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ 

ɫɬɨɱɧɵɯ ɜɨɞ/ Ⱥ. Ɉ. Ʌɨɛɨɜɢɤɨɜ, ɘ.ȼ. Ɂɚɜɢɡɢɨɧ/ ɗɥɟɤɬɪɨɧɧɵɣ ɧɚɭɱɧɵɣ 

ɠɭɪɧɚɥ / ɍɩɪɚɜɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ».– 2/2013. – №50.  

43 Ɉɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ: ɩɨɥɟɡɧɵɣ ɨɩɵɬ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ 

ɫɨɜɟɬɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – 2012. – 125 ɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.purebalticsea.eu/index.php/gpsm:good_practices 

44 ɉɚɧɤɨɜɚ, Ƚ. Ⱥ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɜɨɞɨɜ ɩɨ ɫɠɢɝɚɧɢɸ ɨɫɚɞɤɨɜ 

ɫɬɨɱɧɵɯ ɜɨɞ ɜ Ƚɍɉ «ȼɨɞɨɤɚɧɚɥ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ» / Ƚ. Ⱥ. ɉɚɧɤɨɜɚ, ɋ.ȼ. 

ɉɟɬɪɨɜ// ɀɭɪɧɚɥ «ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ». – Ɇɨɫɤɜɚ, 2015. – 

№7.  

45 Ƚɭɥɹɟɜɚ, ɂ. ɋ. Ⱥɧɚɥɢɡ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɢ 

ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ/ɂ. ɋ. 

Ƚɭɥɹɟɜɚ// Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɪɚɧɫɩɨɪɬ, ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. – ɉɟɪɦɶ, 2012. – №2. – ɋ 18-32. 

http://vodoprovod-24.ru/mexanicheskoe-obezvozhivanie-osadka.html
http://vodoprovod-24.ru/mexanicheskoe-obezvozhivanie-osadka.html
http://www.purebalticsea.eu/index.php/gpsm:good_practices
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46ɀɦɭɪ, ɇ. ɋ., ȿɜɪɨɩɟɣɫɤɢɣ ɨɩɵɬ ɩɨ ɫɨɤɪɚɳɟɧɢɸ ɫɛɪɨɫɚ ɜ ɜɨɞɨёɦɵ 

ɫɨɟɞɢɧɟɧɢɣ ɚɡɨɬɚ ɢ ɮɨɫɮɨɪɚ ɧɚ ɩɪɢɦɟɪɟ Ƚɟɪɦɚɧɢɢ/ ɇ. ɋ. ɀɦɭɪ// 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ/ ȼɨɞɨɨɱɢɫɬɤɚ, 

ɜɨɞɨɩɨɞɝɨɬɨɜɤɚ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ. – Ɇɨɫɤɜɚ, 2015. – №87. – ɋ 54-69. 

47Ɋɭɛɥɟɜɫɤɚɹ, Ɉ. ɇ. Ɉɩɵɬ ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ/ Ɉ. ɇ Ɋɭɛɥɟɜɫɤɚɹ, Ⱥ. Ʌ. Ʉɪɚɫɧɨɩɟɟɜ // 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ. – 2011. – №4. – ɋ 65-69. 

48Ⱥ.ɫ. 1740332 Ɋɨɫɫɢɹ ɆɄɂ5 ɋɈ2F 11/20 ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ/ Ȼ.Ɏ. Ɍɭɪɭɬɢɧ, Ɍ.ɂ. ɏɚɥɬɭɪɢɧɚ, Ɉ.ȼ. 

ɑɭɪɛɚɤɨɜɚ;ɡɚɹɜɥ. 01.12.89; ɨɩɭɛɥ. 15.06.1992, Ȼɸɥ. №22. 

49Ɋɭɥɶɧɨɜ Ⱥ. Ⱥ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 

ɜɨɞɨɨɬɜɟɞɟɧɢɹ: ɭɱɟɛɧɢɤ / Ⱥ. Ⱥ. Ɋɭɥɶɧɨɜ. – Ɇɨɫɤɜɚ: ɂɇɎɊȺ-Ɇ, 2014. – 192 ɫ. 

50 ɋɨɫɧɢɧ Ɉ. Ɇ. Ɉɫɧɨɜɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ɉ. Ɇ. ɋɨɫɧɢɧ. – Ɇɨɫɤɜɚ: Ⱥɤɚɞɟɦɢɹ, 2007. – 

240 ɫ. 

51 ɉɚɬ. 132067 Ɋɨɫɫɢɹ, ɆɉɄ C02F11/20. ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ 

ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ/ Ɍ. ɂ. ɏɚɥɬɭɪɢɧɚ, Ⱥ. ɋ. Ʉɥɢɦɨɜ, Ɉ. Ʌ. Ʉɥɢɦɨɜɚ; ɡɚɹɜɢɬɟɥɶ 

ɢ ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ɎȽȺɈɍ ȼɉɈ «Cɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ». 
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