
 

 

 

 

 

 

ɋɟɤɰɢɹ 4: Ɂɚɳɢɬɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 

 244

Ɂɚɤɥɸɱɟɧɢɟ 
Ɏɨɪɦɚɥɢɡɨɜɚɧɚ ɜɡɚɢɦɨɫɜɹɡɶ ɩɪɨɰɟɫɫɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɮɢɡɢɱɟɫɤɢɦɢ, ɮɢ-

ɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦɢ ɜɥɢɹɸɳɢɦɢ ɧɚ ɜɨɞɧɨ-ɜɨɡɞɭɲɧɵɣ ɪɟɠɢɦ, ɫɤɨ-
ɪɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɛɢɨɞɟɫɬɪɭɤɰɢɢ ɨɬɯɨɞɨɜ, ɫɨɫɬɚɜ ɷɦɢɫɫɢɨɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɩɨɩɭɥɹɰɢɣ ɦɢɤ-
ɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɦɚɫɫɢɜɟ ɨɬɯɨɞɨɜ, ɤɨɬɨɪɚɹ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɚ ɫ ɩɨɦɨɳɶɸ ɮɢɡɢɱɟɫɤɢɯ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɢ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ. Ɇɨɞɟɥɢ ɞɢɮɮɭɡɢɨɧɧɨ-ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɷɦɢɫɫɢɢ ɛɢɨɝɚɡɚ ɢ ɮɢɥɶɬɪɚɬɚ ɩɨ-
ɡɜɨɥɹɸɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɦɚɬɟɪɢɚɥɶɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɚɥɚɧɫ ɜ ɦɚɫɫɢɜɟ ɌȻɈ ɢ ɢɦɟɸɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɩɪɨɝɧɨɡɚ ɷɦɢɫɫɢɨɧɧɵɯ ɩɨɬɨɤɨɜ.  
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Ɂɚɜɢɫɢɦɨɫɬɶ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɭɝɥɹ ɨɬ ɫɬɟɩɟɧɢ ɟɝɨ ɢɡɦɟɥɶɱɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɚ ɜ ɪɚɛɨɬɚɯ 
ɦɧɨɝɢɯ ɚɜɬɨɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ Ⱥ.Ⱥ. ɋɤɨɱɢɧɫɤɨɝɨ [1], ȼ.ɋ. ȼɟɫɟɥɨɜɫɤɨɝɨ [2], ȼ.ȼ. ɉɨɦɟɪɚɧɰɟɜɚ [3],  

ɇ.ɂ. Ʌɢɧɞɟɧɚɭ, ȼ.Ɇ. Ɇɚɟɜɫɤɨɣ [4]. ȼɨ ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ ɪɚɛɨɬɚɯ ɨɬɦɟɱɚɟɬɫɹ ɪɨɫɬ ɫɤɨɪɨɫɬɢ ɨɤɢɫɥɟɧɢɹ 
ɭɝɥɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɡɦɟɪɚ ɟɝɨ ɱɚɫɬɢɰ. ȼ [1], ɧɚɩɪɢɦɟɪ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ 

ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɫ (0,35 – 0,80) ɦɦ ɞɨ (0,07 – 0,15) ɦɦ ɭɜɟɥɢɱɢɜɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɫɤɨ-
ɪɨɫɬɶ ɨɤɢɫɥɟɧɢɹ ɜ 2 ɪɚɡɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɭɝɥɹ ɞɨ (2,4 – 4,7) ɦɦ ɢɦɟɟɬ ɦɟɫɬɨ ɟɺ ɫɧɢ-

ɠɟɧɢɟ ɜ 5 ɪɚɡ: 
Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɪɭɞɧɢɱɧɨɣ ɚɬɦɨɫɮɟɪɟ ɧɚ ɩɪɨɰɟɫɫ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ 

ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ, ɪɚɛɨɬɚɜɲɢɦɢ ɧɚɞ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɩɪɨɮɢ-

ɥɚɤɬɢɤɢ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɨɬ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ [1,2,4,5]. Ʉɚɤ ɢ ɩɪɢ ɚɧɚɥɨɝɢɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 
ɜɥɢɹɧɢɹ ɪɚɡɦɟɪɚ ɮɪɚɤɰɢɢ ɭɝɥɹ ɧɚ ɫɨɪɛɰɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɪɚɛɨɬɚɯ ɨɬɫɭɬɫɬɜɭɸɬ 
ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɪɟɡɭɥɶɬɚɬɵ. Ɉɬɦɟɱɟɧɚ ɩɪɹɦɨɥɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɫ ɪɨɫɬɨɦ ɟɝɨ 
ɤɨɧɰɟɧɬɪɚɰɢɢ. Ɉɞɧɚɤɨ ɩɪɢ ɨɰɟɧɤɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ (ɢɡɨɥɹɰɢɹ) ɢɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɫɩɨɫɨɛɚ (ɢɧɟɪɬɢɡɚ-
ɰɢɹ) ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɪɚɣɨɧɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɱɚɝɚ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɜɵɜɨɞɵ ɢɫ-
ɫɥɟɞɨɜɚɬɟɥɟɣ ɧɟ ɨɞɧɨɡɧɚɱɧɵ. 
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ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɪɚɛɨɬɟ [2] ɧɟɝɚɬɢɜɧɨ ɨɰɟɧɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɩɨɫɨɛɚ ɝɚɡɨɜɨɣ ɩɪɨɮɢɥɚɤɬɢɤɢ 

ɡɚ ɫɱɺɬ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɞɟɡɚɤɬɢɜɚɰɢɢ ɭɝɥɹ ɩɪɢ ɧɚɝɧɟɬɚɧɢɢ ɜ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɧɟɪɬɧɵɯ 
(ɬɨɩɨɱɧɵɯ) ɝɚɡɨɜ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɢɫɥɨɪɨɞɚ. ɇɚ ɢɧɬɟɧɫɢɜɧɨɟ ɩɪɨɬɟɤɚɧɢɟ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ 
ɭɝɥɹ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɢɫɥɨɪɨɞɚ ɭɤɚɡɵɜɚɸɬ ɬɚɤɠɟ ɞɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ȼ.Ɇ. Ɇɚ-
ɟɜɫɤɨɣ [4]. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɱɚɝɚ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ, 30–

400ɋ, ɬɟɪɦɨɫɬɚɛɢɥɢɡɚɰɢɹ ɜɨɡɦɨɠɧɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɞɨ 10%. 

ɉɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɧɚ ɫɬɚɞɢɢ ɜɨɡɝɨɪɚɧɢɹ, ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5%. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɪɚɛɨɬɟ [4] ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫɫɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ 
ɭɝɥɹ ɩɪɢ ɥɸɛɨɣ ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜɨɡɞɭɲ-

ɧɨɣ ɫɬɪɭɢ. ȿɺ ɭɜɟɥɢɱɟɧɢɟ ɞɨ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɩɨ ɭɬɜɟɪɠɞɟɧɢɸ ɚɜɬɨɪɨɜ, ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 

ɫɤɨɪɨɫɬɢ ɪɚɡɨɝɪɟɜɚ ɫɤɨɩɥɟɧɢɹ ɭɝɥɹ ɡɚ ɫɱɺɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɜɵɧɨɫɚ ɬɟɩɥɚ. Ɉɩɬɢɦɚɥɶɧɵɟ (ɧɟɨɩɚɫɧɵɟ) 
ɡɧɚɱɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɜɨɡɞɭɯɚ ɨɛɨɡɧɚɱɟɧɵ ɤɚɤ ɦɟɧɟɟ 0,001 ɦ/ɫ ɢ ɛɨɥɟɟ 0,015 ɦ/ɫ. Ʉ ɦɚɥɨɨɩɚɫɧɵɦ ɨɬɧɟ-
ɫɟɧɵ ɫɤɨɪɨɫɬɢ 0.0010 – 0.0016 ɦ/ɫ. Ʉ ɨɩɚɫɧɵɦ – ɨɬ 0.0016 – 0,0150 ɦ/ɫ. ȼɥɢɹɧɢɟ ɭɩɪɚɜɥɹɟɦɵɯ ɮɚɤɬɨ-
ɪɨɜ: ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɢ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɱɚɝɚ 
ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ,- ɢɫɫɥɟɞɨɜɚɧɵ ȼ.Ƚ. ɂɝɢɲɟɜɵɦ ɜ ɪɚɛɨɬɟ [5]. 

Ⱦɥɹ ɜɫɟɯ ɜɵɲɟ ɨɛɨɡɧɚɱɟɧɧɵɯ ɪɚɛɨɬ ɯɚɪɚɤɬɟɪɧɨ ɪɚɡɥɢɱɢɟ ɦɟɬɨɞɢɤ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɡɜɨɥɹɸ-

ɳɢɯ ɩɪɨɢɡɜɨɞɢɬɶ ɥɢɲɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɢɫɫɥɟɞɭɟɦɵɯ ɮɚɤɬɨɪɨɜ. ɗɬɢɦ ɢ ɜɵɡɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɨɰɟɧɤɢ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɫɤɨɩɥɟɧɢɹ ɭɝɥɹ ɧɚ ɩɪɨɰɟɫɫ ɟɝɨ ɪɚɡɨɝɪɟɜɚ ɩɭɬɺɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɵ ɞɜɭɦɹ ɮɪɚɤɰɢɹɦɢ: (-3,0 +1,0) ɦɦ ɢ (-1,0 +0,0) ɦɦ. 

ɉɟɪɜɚɹ ɢɡ ɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɮɪɚɤɰɢɸ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɩɪɢ ɨɰɟɧɤɟ ɤɨɧɫɬɚɧɬɵ ɫɨɪɛɰɢɢ ɤɢɫɥɨɪɨɞɚ ɭɝ-
ɥɟɦ [6]. ȼɬɨɪɚɹ ɮɪɚɤɰɢɹ ɫ ɜɟɪɯɧɢɦ ɩɪɟɞɟɥɨɦ 1,0 ɦɦ ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɟɪɯɧɢɣ ɪɚɡɦɟɪ ɭɝɨɥɶɧɨɣ ɩɵɥɢ. 

Ȼɨɥɟɟ ɩɨɡɞɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜɵɩɨɥɧɟɧɧɵɟ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɟ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɭɝɥɹ ɮɪɚɤɰɢɢ (-5 +1) ɦɦ  ɢ ɩɵɥɢ ɮɪɚɤɰɢɢ (-1 +0,2) ɦɦ ɩɨɞɬɜɟɪɞɢɥɢ ɚɤɬɢɜɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɟɝɨ ɢɡ-
ɦɟɥɶɱɟɧɢɹ ɞɨ ɩɵɥɟɜɢɞɧɵɯ ɮɪɚɤɰɢɣ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɩɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɪɚɛɨɬɟ [6], 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 23 0ɋ, ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ 753 ɦɦ. ɪɬ. ɫɬ., ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ – 50%. Ɇɚɪɤɚ ɭɝɥɹ 
Ⱦ, ɩɥɚɫɬ 7, ɈɈɈ «Ɋɚɡɪɟɡ «ɉɟɪɦɹɤɨɜɫɤɢɣ». Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

 

Ɋɚɡɦɟɪ ɮɪɚɤɰɢɢ, ɦɦ ɍɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɫɨɪɛɰɢɢ 

ɤɢɫɥɨɪɨɞɚ, ɫɦ3/ɝ·ɱ 
-5 +3 0,2066 

-3 +1 0,2981 

-1 +0,2 0,9291 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɯɢɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɭɝɨɥɶɧɨɣ ɩɵ-

ɥɢ ɜ ɩɟɪɜɵɟ 24 ɱɚɫɚ ɟɺ ɨɤɢɫɥɟɧɢɹ ɜ 4,4 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɬɚɤɨɜɭɸ ɞɥɹ ɭɝɥɹ ɮɪɚɤɰɢɢ (-5 +3) ɦɦ. ɉɨɷɬɨ-
ɦɭ ɫɩɪɚɜɟɞɥɢɜɵ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ ɬɚɤɨɟ ɪɚɡɥɢɱɢɟ ɜɥɢɹɟɬ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ 
ɩɟɪɢɨɞɚ ɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɢ ɜɨɡɝɨɪɚɧɢɹ ɫɤɨɩɥɟɧɢɹ ɩɪɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɚɡɨɬɚ ɫ ɩɪɢɦɟɫɶɸ ɤɢɫɥɨɪɨɞɚ ɞɥɹ ɰɟɥɟɣ ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ ɬɭɲɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ. 

Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɨɛɨɡɧɚɱɟɧɧɵɯ ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɢ ɫɤɨɩɥɟɧɢɹ. 
ɉɪɢɦɟɫɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɚɡɨɬɟ ɧɚ ɜɯɨɞɟ ɜ ɫɤɨɩɥɟɧɢɟ ɢɡɦɟɧɹɥɚɫɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ1 % ɞɨ 21 % 

(1%, 3%, 5%, 10%, 15%,21%). ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɪɚɜɧɚ 0, 001 ɦ/ɫ ɢ 0,002 ɦ/ɫ. ɑɚɫɬɢɰɵ ɭɝɥɹ ɢ ɩɵ-

ɥɢ ɩɪɢɧɹɬɵ ɫɮɟɪɢɱɟɫɤɢɦɢ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,002 ɢ 0.0003 ɦ. ɍɞɟɥɶɧɵɟ ɫɤɨɪɨ-
ɫɬɢ ɫɨɪɛɰɢɢ ɤɢɫɥɨɪɨɞɚ ɭɝɥɟɦ ɢ ɩɵɥɶɸ ɪɚɜɧɵ 1,96·10-7 ɢ 4,9·10-7 ɦ3/ɤɝ·ɫ. Ɍɟɩɥɨɬɚ ɫɨɪɛɰɢɢ – 12,5 

ɆȾɠ/ɦ3. ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɭɝɥɹ ɢ ɩɵɥɢ 285 Ʉ. ɗɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ 30000 Ⱦɠ/ɦɨɥɶ. Ɉɛɴɺɦɧɚɹ 
ɞɨɥɹ ɩɭɫɬɨɬ ɩɪɢɧɹɬɚ 0,476 ɢ 0,259. ɉɥɨɬɧɨɫɬɶ ɭɝɥɹ ɢ ɩɵɥɢ – 800 ɤɝ/ɦ3. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨ-
ɜɨɞɧɨɫɬɢ – 0,07 ȼɬ/ɦ·Ʉ. Ɍɟɩɥɨɺɦɤɨɫɬɶ – 1,05 Ⱦɠ/ɤɝ·Ʉ. 

Ɋɟɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɞɥɹ ɪɚɡɦɟɪɚ ɫɤɨɩɥɟɧɢɹ 0,1 ɦ, ɫɪɟɞɧɟɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰɵ 0,0003 ɦ, 

ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ 0,001 ɦ/ɫ ɢ ɩɪɢɦɟɫɢ ɤɢɫɥɨɪɨɞɚ 1 %. Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɢ ɫɤɨɩɥɟɧɢɹ ɜ 
ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɪɚɜɧɵ 285 Ʉ. ɋɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ ɫɤɨɩɥɟɧɢɹ ɩɵɥɢ ɩɪɢ ɨɛɨɡɧɚɱɟɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ 

ɜ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ 600-34200 ɦɢɧ (23,3 ɫɭɬɨɤ) ɪɚɜɧɵ: 



 

 

 

 

 

 

ɋɟɤɰɢɹ 4: Ɂɚɳɢɬɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 
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ɤɨɧɰɟɧɬɪɚɰɢɹ Ɉ2 , % ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ, 
ɝɪɚɞɭɫ/ɫɭɬɤɢ 

1,0 0,03 

3,0 0,11 

5,0 0,20 

10,0 0,47 

15,0 0,87 

21,0 1,80 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɢɞɧɨ, ɱɬɨ ɡɚ 60000 ɦɢɧ. (41,7 ɫɭɬɨɤ) ɬɟɦɩɟɪɚɬɭɪɚ ɫɤɨɩɥɟɧɢɹ 
ɩɵɥɢ ɜɨɡɪɨɫɥɚ ɧɚ 0,9 ɝɪɚɞɭɫɚ. Ɂɚ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ 3 % ɨɧɚ ɫɬɚɛɢɥɢɡɢɪɨɜɚ-
ɥɚɫɶ ɧɚ ɭɪɨɜɧɟ 287,9 Ʉ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɞɨ 5, 10, 15 ɢ 21 % ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ 
ɩɪɟɜɵɲɚɥɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 289,9; 297,2; 308,4 ɢ 327,5 Ʉ. Ⱦɥɹ  ɭɝɥɹ,   ɤɚɤ   ɢ  ɞɥɹ   ɩɵɥɢ,   ɫɤɨɪɨɫɬɢ   

ɧɚɝɪɟɜɚɧɢɹ   ɫɪɚɜɧɢɜɚɥɢɫɶ   ɜ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ 600-34200 ɦɢɧ (23,3 ɫɭɬɨɤ). ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɫ ɪɨɫɬɨɦ   ɤɨɧɰɟɧɬɪɚɰɢɢ   ɩɪɢɦɟɫɢ   ɤɢɫɥɨɪɨɞɚ  ɫ 1,0   %   ɞɨ   21,0   %   ɨɧɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɜ 50 - 

60 ɪɚɡ. Ɉɞɧɚɤɨ ɷɬɨ ɜɨɡɪɚɫɬɚɧɢɟ ɞɥɹ ɩɵɥɢ ɮɪɚɤɰɢɢ 0,0003 ɦ ɢɞɺɬ ɫɨ ɫɤɨɪɨɫɬɶɸ ɜ 3 - 5 ɪɚɡ ɛɵɫɬɪɟɟ, ɱɟɦ 

ɭ ɭɝɥɹ ɮɪɚɤɰɢɢ 0,002 ɦ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɞɥɹ ɨɛɟɢɯ ɮɪɚɤɰɢɣ ɧɚ ɜɟɪɯɧɟɦ ɩɪɟɞɟɥɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨ-
ɪɨɞɚ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚɧɢɹ ɫɤɨɩɥɟɧɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚ-
ɰɢɢ ɝɚɡɚ ɫ 0, 001 ɦ/ɫ ɞɨ 0,002 ɦ/ɫ. Ⱦɥɹ ɩɵɥɢ ɨɧɚ ɫɧɢɡɢɥɚɫɶ ɫ 1,80 ɞɨ 0,51 ɝɪɚɞɭɫɚ ɜ ɫɭɬɤɢ (ɜ 3,5 ɪɚɡɚ). 
Ⱦɥɹ ɭɝɥɹ - ɫ 0,360 ɞɨ 0,171 ɝɪɚɞɭɫɚ ɜ ɫɭɬɤɢ (ɜ 2,1 ɪɚɡɚ). 

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɜɵɲɟ ɨɛɨɡɧɚɱɟɧɧɵɯ ɩɚɪɚɦɟɬ-
ɪɚɯ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɩɪɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ 0,001 ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ Ɉ2=10 % ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɧɚɝɪɟ-
ɜɚɧɢɹ ɫɤɨɩɥɟɧɢɹ ɩɵɥɢ ɱɟɪɟɡ 30,8 ɫɭɬɨɤ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 297 Ʉ. ɉɪɢ ɫɤɨɪɨɫɬɢ 0,002 ɦ/ɫ ɬɟɦ-

ɩɟɪɚɬɭɪɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɧɢɠɚɟɬɫɹ ɞɨ 289 Ʉ ɭɠɟ ɱɟɪɟɡ 7 ɫɭɬɨɤ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ 21 % ɬɟɦ-

ɩɟɪɚɬɭɪɚ 327,55 Ʉ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ 0,001 ɦ/ɫ ɱɟɪɟɡ 23,3 ɫɭɬɨɤ. ɇɚɪɚɫɬɚɧɢɟ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɢɞɺɬ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɨɦɟɪɧɨ ɫɨ ɫɤɨɪɨɫɬɶɸ 1,8 ɝɪɚɞɭɫɚ ɜ ɫɭɬɤɢ. ɉɪɢ ɬɚɤɨɣ ɫɤɨɪɨɫɬɢ ɤɪɢɬɢɱɟ-
ɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ  ɫɤɨɩɥɟɧɢɹ ɩɵɥɢ 353 Ʉ (800ɋ) ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɱɟɪɟɡ 44,4 ɫɭɬɨɤ. ɍɜɟ-
ɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ ɝɚɡɚ ɜ 2 ɪɚɡɚ, ɞɨ 0,002 ɦ/ɫ, ɩɨɡɜɨɥɹɟɬ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɫɤɨɩ-

ɥɟɧɢɹ ɩɵɥɢ ɱɟɪɟɡ 10 ɫɭɬɨɤ ɧɚ ɭɪɨɜɧɟ 296 Ʉ (230ɋ) ɞɚɠɟ ɩɪɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɡɞɭɯɚ (79 % N2 +21 % O2). 

 Ⱦɥɹ ɭɝɨɥɶɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɮɪɚɤɰɢɢ 0,002 ɦ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɢɦɟɫɢ ɤɢɫɥɨɪɨɞɚ 15 % ɬɟɦɩɟɪɚɬɭɪɚ 
ɱɟɪɟɡ 25 ɫɭɬɨɤ ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɚɫɶ ɧɚ ɭɪɨɜɧɟ  290 Ʉ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ  ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ ɝɚɡɚ ɞɨ 
0,002 ɡɚ ɬɟ ɠɟ 25 ɫɭɬɨɤ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɜɵɫɢɥɚ ɧɚɱɚɥɶɧɭɸ ɧɚ 2,83 ɝɪɚɞɭɫɚ. Ɏɢɥɶɬɪɚɰɢɹ ɝɚɡɚ ɫ ɩɪɢɦɟ-
ɫɶɸ ɤɢɫɥɨɪɨɞɚ 21 % ɩɪɢ ɫɤɨɪɨɫɬɢ 0,001 ɦ/ɫ ɩɪɢɜɟɥɚ ɤ ɪɨɫɬɭ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 290,84 Ʉ. ɉɪɢ ɫɤɨɪɨɫɬɢ 

0,002 ɦ/ɫ – ɞɨ 289,11 Ʉ. 

ɉɪɢɜɟɞɺɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɭɝɨɥɶɧɚɹ ɩɵɥɶ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ  ɞɨ 
ɬɵɫɹɱɢ ɦɢɤɪɨɧ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɢ ɹɜɥɹɟɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ 
ɤɚɤ ɨɞɧɨɪɨɞɧɵɯ ɫɤɨɩɥɟɧɢɣ, ɬɚɤ ɢ ɫɤɨɩɥɟɧɢɣ ɫ ɪɚɡɥɢɱɧɵɦ ɮɪɚɤɰɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 
ɢɧɟɪɬɢɡɚɰɢɢ ɦɟɫɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɵɥɟɜɢɞɧɵɯ ɫɤɨɩɥɟɧɢɣ ɚɡɨɬɨɦ ɫ ɩɨɜɵɲɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ 

ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢɦɟɫɢ ɤɢɫɥɨɪɨɞɚ ɞɨ 10 %. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɱɚɝɚ 
ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɧɨɦ ɩɪɢɦɟɪɟ  ɩɪɢ ɜɨɡɪɚɫɬɚɧɢɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ ɫ 0,001 ɞɨ 0,002 

ɦ/ɫ ɫɧɢɡɢɥɚɫɶ ɫ 297 ɞɨ 289 Ʉ. 
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