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E-mail:kb_iak@mail.ru (Шаɲɭɪɢɧ А.Е.)  

ɍȾɄ 534.833.5 

OECD 01.03.AA 

Оɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜыɫɨɬы ɢ аɤɭɫɬɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ 
ɲɭɦɨɡаɳɢɬɧɨɝɨ ɷɤɪаɧа  

ɒɚɲɭɪɢɧ Ⱥ.ȿ. 
Ʉ.ɬ.ɧ., ɞɨɰɟɧɬ ɤɚɮ. «Эɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ»  

ȻȽɌɍ «ȼɈȿɇɆȿɏ» ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ, ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Аɧɧɨɬаɰɢɹ 

ɒɭɦɨɡɚɳɢɬɧɵɣ ɷɤɪɚɧ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɦɟɪɨɣ ɜ ɛɨɪɶɛɟ ɫ ɜɪɟɞɧɵɦ ɲɭɦɨɜɵɦ 
ɜɨɡɞɟɣɫɬɜɢɟɦ, ɨɞɧɚɤɨ ɪɚɡɧɢɰɚ ɜ ɪɚɫɱɟɬɚɯ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɛɪɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ 6 ɞȻȺ. ɍɱɢɬɵɜɚɹ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ 
ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨɣ ɢ ɞɨɫɬɨɜɟɪɧɨɣ ɜɵɫɨɬɵ ɷɤɪɚɧɚ ɤɪɚɣɧɟ ɜɚɠɧɨ. ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɢɫɬɨɱɧɢɤɢ 
ɲɭɦɚ ɢ ɡɚɳɢɳɚɟɦɵɟ ɨɛɴɟɤɬɵ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɜɵɫɨɬɚɯ, ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɢɬɶ ɩɨɧɹɬɢɟ 
«ɷɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ», ɤɨɬɨɪɚɹ ɨɬɨɛɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɪɚɛɨɱɭɸ ɜɵɫɨɬɭ ɷɤɪɚɧɚ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɢɫɬɨɱɧɢɤɭ ɲɭɦɚ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɩɚɧɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɚɤɭɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɤɪɚɧɚ. 

Кɥɸɱɟɜыɟ ɫɥɨɜа: ɲɭɦɨɡɚɳɢɬɧɵɣ ɷɤɪɚɧ, ɷɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ, ɚɤɭɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 

ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɟ, ɡɜɭɤɨɢɡɨɥɹɰɢɹ. 

Determination of the effective height and acoustic characteristics of the noise barriers 

Shasharin A.E. 

PhD, Assistant Professor of Environment and Safety chair, Baltic State Technical University «VOENMEH» 

named after D.F. Ustinov, Saint-Petersburg, Russia 

Abstract 

The noise barrier is the most common measure in the struggle against harmful noise exposure, but the 

difference in the calculations for determining the barrier efficiency depending on the chosen methodology can be 

up to 6 dBA. Taking into consideration the high noise barriers cost, determining a sufficient and reliable barrier 

height is extremely important. Taking into account that noise sources and protected facilities can be located at 

different heights, it is necessary to introduce the concept of the ‘effective noise barrier height’, which shows the 
actual working height of the barrier in relation to the noise source. When different types of panels are used, it is 

necessary to take into account the acoustic performance of the barrier. 

Key words: noise barrier, effective height, acoustic performance, sound absorption, sound insulation. 

Вɜɟɞɟɧɢɟ 

ɍɜɟɥɢɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɡɚ ɫɱɟɬ ɪɨɫɬɚ ɱɢɫɥɟɧɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ ɜ ɪɚɡɜɢɬɵɯ ɢ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɫɬɪɚɧɚɯ ɜɵɡɵɜɚɟɬ ɢɧɬɟɧɫɢɜɧɨɟ ɲɭɦɨɜɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ, ɱɬɨ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɧɢɠɟɧɢɟ ɲɭɦɚ, ɜɵɡɜɚɧɧɨɝɨ 
ɚɜɬɨɦɨɛɢɥɶɧɵɦ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɲɭɦɚ, ɨɞɧɚɤɨ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ, ɫɧɢɠɚɸɳɢɦ ɲɭɦ ɧɚ ɩɭɬɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɞɨ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɹɜɥɹɸɬɫɹ ɲɭɦɨɡɚɳɢɬɧɵɟ ɷɤɪɚɧɵ. ɒɭɦɨɡɚɳɢɬɧɵɟ ɷɤɪɚɧɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɛɨɪɧɨ-ɪɚɡɛɨɪɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɨɩɨɪɧɵɯ ɫɬɨɟɤ ɢ 
ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɩɨɥɨɬɧɚ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɫɢɫɬɟɦɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
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Оɩɪɟɞɟɥɟɧɢɟ эɮɮɟɤɬɢɜɧɨɣ ɜыɫɨɬы ɢ аɤɭɫɬɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɲɭɦɨɡаɳɢɬɧɨɝɨ эɤɪаɧа 

 

ɩɪɨɮɢɥɟɣ ɢ ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɚɧɟɥɟɣ. ɉɨ ɫɜɨɢɦ ɫɜɨɣɫɬɜɚɦ ɲɭɦɨɡɚɳɢɬɧɵɟ ɷɤɪɚɧɵ ɦɨɝɭɬ 
ɛɵɬɶ ɤɚɤ ɲɭɦɨɩɨɝɥɨɳɚɸɳɢɟ, ɬɚɤ ɢ ɲɭɦɨɨɬɪɚɠɚɸɳɢɟ. ȼɚɠɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɹɜɥɹɸɬɫɹ ɟɝɨ ɞɥɢɧɚ, ɜɵɫɨɬɚ ɢ ɦɚɬɟɪɢɚɥ. 

1. Эɮɮɟɤɬɢɜɧаɹ ɜыɫɨɬа  
ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɪɚɫɱёɬɧɵɯ ɫɯɟɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ (ɞɚɥɟɟ – ɒЭ) ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ (ɞɚɥɟɟ – ɊɌ) ɧɟ ɬɨɥɶɤɨ ɧɚ ɜɵɫɨɬɟ 1,5 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 
ɡɟɦɥɢ, ɧɨ ɢ ɧɚ ɞɪɭɝɢɯ ɜɵɫɨɬɚɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɫɨɬɚɦ ɧɨɪɦɢɪɭɟɦɵɯ ɷɬɚɠɟɣ ɜ 
ɡɚɳɢɳɚɟɦɨɦ ɡɞɚɧɢɢ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ, ɬɨɥɶɤɨ ɱɚɫɬɶ ɜɵɫɨɬɵ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ 
ɹɜɥɹɟɬɫɹ ɪɚɛɨɱɟɣ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɟɩɹɬɫɬɜɢɟ, ɢ ɬɨɝɞɚ ɜɦɟɫɬɨ hɷɤɪ ɧɟɨɛɯɨɞɢɦɨ 
ɜɜɨɞɢɬɶ ɜ ɪɚɫɱёɬɵ ɩɨɧɹɬɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɬɵ ɷɤɪɚɧɚ hɷɮɮ ɷɤɪ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɚ ɢɡ 
ɜɟɪɲɢɧɵ ɫɜɨɛɨɞɧɨɝɨ ɪɟɛɪɚ ɧɚ ɥɢɧɢɸ, ɫɨɟɞɢɧɹɸɳɭɸ ɢɫɬɨɱɧɢɤ ɲɭɦɚ (ɞɚɥɟɟ – ɂɒ) ɢ ɊɌ 
(ɪɢɫɭɧɨɤ 1) [1]. 

 

ɚ) 

 
ɛ) 

 
ɜ) 

ɚ) ɷɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɒЭ ɫɨɜɩɚɞɚɟɬ ɫ ɮɚɤɬɢɱɟɫɤɨɣ ɜɵɫɨɬɨɣ ɒЭ 

ɛ), ɜ) ɨɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɬɵ ɒЭ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɵɫɨɬɚɯ ɊɌ ɢ ɂɒ 

Рɢɫ. 1. Ɉɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɬɵ ɒЭ: 
1 – ɂɒ, 2 – ɒЭ, 3 – ɊɌ, 4 – ɨɩɨɪɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɞɟɣɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 

ɞɨɤɭɦɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ, 

ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ: 
 ɈȾɆ 218.2.013-2011 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɡɚɳɢɬɟ ɨɬ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɲɭɦɚ ɬɟɪɪɢɬɨɪɢɣ, ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɞɨɪɨɝɚɦ» [2]; 

 ȽɈɋɌ 31295.2 «ɒɭɦ. Ɂɚɬɭɯɚɧɢɟ ɡɜɭɤɚ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɧɚ ɦɟɫɬɧɨɫɬɢ. 
ɑɚɫɬɶ 2. Ɉɛɳɢɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ» [3]; 
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 ɋɉ 276.1325800.2016 «Ɂɞɚɧɢɹ ɢ ɬɟɪɪɢɬɨɪɢɢ. ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ» [4]. 

Ɉɞɧɚɤɨ, ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɧɟɬ ɭɩɨɦɢɧɚɧɢɹ ɨ 
ɩɨɧɹɬɢɢ «ɷɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɒЭ». Ⱦɚɧɧɵɣ ɬɟɪɦɢɧ ɛɵɥ ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧ ɩɪɨɮ., 
ɞ.ɬ.ɧ. ɂɜɚɧɨɜɵɦ ɇ.ɂ. [5], ɚ ɬɚɤɠɟ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɪɚɛɨɬɚɯ Ɍɸɪɢɧɨɣ. ɇ.ȼ. [1, 6]. Ɇɟɬɨɞɢɤɚ 

ɪɚɫɱɟɬɚ ɚɤɭɫɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒЭ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɷɫɬɚɤɚɞɟ, ɩɪɟɞɥɨɠɟɧɧɚɹ 
ɇ.ɇ. Ɇɢɧɢɧɨɣ ɢ ɇ.ȼ. Ɍɸɪɢɧɨɣ, ɬɚɤɠɟ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɩɨɧɹɬɢɢ ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɬɵ 
ɒЭ [7]. 

ɉɨɧɹɬɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɬɵ ɬɚɤɠɟ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɡɚɪɭɛɟɠɧɵɯ ɢɫɬɨɱɧɢɤɚɯ, 
ɫɨɞɟɪɠɚɳɢɯ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɤɭɫɬɢɱɟɫɤɢɦ ɷɤɪɚɧɚɦ [8-11]. ɇɨ ɫɥɟɞɭɟɬ 
ɡɚɦɟɬɢɬɶ, ɱɬɨ ɫɚɦɨ ɩɨɧɹɬɢɟ «ɷɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ» ɧɟ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɨ ɨɞɧɨɡɧɚɱɧɨ ɢ 
ɢɦɟɟɬ ɪɚɡɥɢɱɧɭɸ ɫɦɵɫɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɜ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ [12], ɚ ɪɚɫɱɟɬ 
ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɬɵ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɥɢɲɶ ɧɟɦɧɨɝɢɦɢ ɡɚɪɭɛɟɠɧɵɦɢ ɤɨɥɥɟɝɚɦɢ [13, 

14]. 

2. Аɤɭɫɬɢɱɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɲɭɦɨɡаɳɢɬɧɨɝɨ ɷɤɪаɧа 

Ʉ ɚɤɭɫɬɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɷɤɪɚɧɚ ɨɬɧɨɫɹɬ ɟɝɨ ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɢ 
ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɟ. ɉɨɞ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɨɫɥɚɛɥɟɧɢɟ ɡɜɭɤɚ ɜɫɥɟɞɫɬɜɢɟ 
ɩɟɪɟɯɨɞɚ ɡɜɭɤɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɬɟɩɥɨɜɭɸ ɜ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ ɦɚɬɟɪɢɚɥɚɯ ɢ 
ɤɨɧɫɬɪɭɤɰɢɹɯ. Ɂɜɭɤɨɢɡɨɥɹɰɢɹ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɦɟɬɨɞɚ 
ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɭɲɧɨɝɨ ɲɭɦɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɨɬɪɚɠɟɧɢɢ ɡɜɭɤɚ ɨɬ ɩɥɨɬɧɨɣ ɩɪɟɝɪɚɞɵ. 

Эɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɧɟɦɚɥɨɣ ɫɬɟɩɟɧɢ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɨɜ. 

2.1. Пɨɧɹɬɢɟ ɭɫɪɟɞɧёɧɧɨɝɨ ɤɨɷɮɮɢцɢɟɧɬа ɡɜɭɤɨɩɨɝɥɨщɟɧɢɹ ɷɤɪаɧа  
ȼɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɒЭ ɹɜɥɹɟɬɫɹ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɣ ɦɚɬɟɪɢɚɥ, 

ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɫɨ ɫɬɨɪɨɧɵ ɢɫɬɨɱɧɢɤɚ ɡɜɭɤɚ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɦɧɨɝɨɤɪɚɬɧɵɯ ɨɬɪɚɠɟɧɢɣ, 
ɫɯɟɦɚɬɢɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2.  

 

 

Рɢɫ. 2. ɋɯɟɦɚ ɩɟɪɟɨɬɪɚɠɟɧɢɣ ɞɥɹ ɒЭ ɛɟɡ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ: 
1 – ɢɫɬɨɱɧɢɤ ɲɭɦɚ; 2 – ɨɬɪɚɠɚɸɳɢɣ ɷɤɪɚɧ 

 

Ɋɚɡɧɢɰɚ ɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɳɢɯ ɢ ɨɬɪɚɠɚɸɳɟ-

ɩɨɝɥɨɳɚɸɳɢɯ ɒЭ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ3–4 ɞȻȺ. ȼɟɥɢɱɢɧɚ ɩɨɝɥɨɳɟɧɢɹ ɡɜɭɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɡɧɚɱɟɧɢɹɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɒЭ ɢ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɩɥɨɳɚɞɶɸ 
ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɒЭ. 

ɇɟɦɚɥɚɹ ɱɚɫɬɶ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɤɨɦɛɢɧɚɰɢɣ ɢɡ 
ɩɚɧɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɯ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ, ɫ ɩɚɧɟɥɹɦɢ 
ɢɡ ɩɪɨɡɪɚɱɧɨɝɨ ɫɬɟɤɥɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ, ɪɚɛɨɬɚɸɳɢɦɢ ɬɨɥɶɤɨ ɧɚ ɨɬɪɚɠɟɧɢɟ 
ɡɜɭɤɚ, ɚ ɬɚɤɠɟ ɡɜɭɤɨɨɬɪɚɠɚɸɳɟɝɨ ɮɭɧɞɚɦɟɧɬɚ (ɪɢɫɭɧɨɤ 3). 

 



8 Шаɲɭɪɢɧ А.Е. 

Оɩɪɟɞɟɥɟɧɢɟ эɮɮɟɤɬɢɜɧɨɣ ɜыɫɨɬы ɢ аɤɭɫɬɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɲɭɦɨɡаɳɢɬɧɨɝɨ эɤɪаɧа 

 

 
Рɢɫ. 3. ɋɯɟɦɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ: 

1 – ɨɬɪɚɠɚɸɳɢɣ ɡɜɭɤ ɮɭɧɞɚɦɟɧɬ, 2 – ɨɬɪɚɠɚɸɳɟ-ɩɨɝɥɨɳɚɸɳɢɟ ɩɚɧɟɥɢ,  
3 – ɨɬɪɚɠɚɸɳɢɟ ɡɜɭɤ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɩɚɧɟɥɢ 

 

ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɜ ɪɚɫɱёɬɚɯ ɜɦɟɫɬɨ 𝛼эˍ˓ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ ɭɫɪɟɞɧёɧɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɷɤɪɚɧɚ �̅�эˍ˓, ɪɚɜɧɨɝɨ: 

 �̅�эˍ˓ = ℎф𝛼ф+ℎ˒ˑгˎ𝛼˒ˑгˎ+ℎˑт˓𝛼ˑт˓ℎф+ℎ˒ˑгˎ+ℎˑт˓                                           (1) 

ɝɞɟ ℎф – ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ, ɦ; ℎ˒ˑгˎ – ɜɵɫɨɬɚ ɨɬɪɚɠɚɸɳɟ-ɩɨɝɥɨɳɚɸɳɢɯ ɩɚɧɟɥɟɣ, ɦ; ℎˑт˓ – ɜɵɫɨɬɚ ɨɬɪɚɠɚɸɳɢɯ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɩɚɧɟɥɟɣ, ɦ; 𝛼ф – ɤɨɷɮɮɢɰɢɟɧɬ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɮɭɧɞɚɦɟɧɬɚ; 𝛼˒ˑгˎ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨɬɪɚɠɚɸɳɟ-

ɩɨɝɥɨɳɚɸɳɢɯ ɩɚɧɟɥɟɣ; 𝛼ˑт˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨɬɪɚɠɚɸɳɢɯ 
ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɩɚɧɟɥɟɣ. 

 

2.2. Зɜɭɤɨɢɡɨɥɢɪɭɸщɢɟ ɫɜɨɣɫɬɜа ɷɤɪаɧа  
Ɂɜɭɤɨɢɡɨɥɹɰɢɹ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ, ɢɡɦɟɪɟɧɧɚɹ ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɡɚɦɟɬɧɨ ɧɢɠɟ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɚɧɟɥɟɣ ɷɬɢɯ ɷɤɪɚɧɨɜ, ɢɡɦɟɪɟɧɧɨɣ ɜ 
ɚɤɭɫɬɢɱɟɫɤɨɣ ɤɚɦɟɪɟ. Ɍɚɤ, ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɜɚɬɶ ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɢɦɟɧɧɨ ɜ ɧɚɬɭɪɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɫ ɭɱɟɬɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢɦɟɸɳɢɯɫɹ ɳɟɥɟɣ (ɩɪɨɟɦɨɜ) ɱɟɪɟɡ ɩɪɢɜɟɞɟɧɧɭɸ 

ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɷɤɪɚɧɚ (ʖʗ̅), ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʖʗ̅ = ʖʗэˍ˓ − ͳͲ𝑙𝑔 𝑆эˍ˓𝑆´˒˓+ଵబ,భሺʖʗэˍ˓−ʖʗ˒˓ሻ

ଵ+𝑆эˍ˓𝑆´˒˓ , ɞȻ                            (2) 

ɝɞɟ 𝑆эˍ˓ – ɩɥɨɳɚɞɶ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ, ˏଶ; 𝑆´˒˓ – ɩɥɨɳɚɞɶ ɩɪɨёɦɚ (ɳɟɥɢ), ˏଶ; ʖʗэˍ˓ – ɡɜɭɤɨɢɡɨɥɹɰɢɹ ɷɤɪɚɧɚ, ɞȻ; ʖʗ˒˓ – ɡɜɭɤɨɢɡɨɥɹɰɢɹ ɩɪɨёɦɚ (ɳɟɥɢ), ɞȻ. 
ɋɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɚ (∆ʖʗэˍ˓) ɩɪɢ ɫɥɚɛɨɣ ɡɜɭɤɨɢɡɨɥɹɰɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɢɫɭɧɤɭ 4 [5]. 
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Рɢɫ. 4. ɋɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒЭ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɟɝɨ ɡɜɭɤɨɢɡɨɥɹɰɢɢ:  
(1) – (5) ɡɜɭɤɨɢɡɨɥɹɰɢɹ ɒЭ [5] 

 

Ⱥɤɭɫɬɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɪɚɧɚ ɫ ɩɨɩɪɚɜɤɨɣ ɧɚ ɡɜɭɤɨɢɡɨɥɹɰɢɸ ∆𝐿эˍ˓∆ʖʗ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: ∆𝐿эˍ˓∆ʖʗ = ∆𝐿эˍ˓ − ∆ʖʗэˍ˓, ɞȻ  (3) 

ɝɞɟ ∆𝐿эˍ˓ – ɚɤɭɫɬɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɪɚɧɚ, ɞȻ; ∆ʖʗэˍ˓– ɩɨɩɪɚɜɤɚ ɧɚ ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɷɤɪɚɧɚ, ɞȻ. 

Заɤɥɸɱɟɧɢɟ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɪɪɟɤɬɧɨɣ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɨɝɨ 
ɷɤɪɚɧɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɷɬɚɩɨɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ɋɚɡɧɨɨɛɪɚɡɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɡɚɱɚɫɬɭɸ ɞɚɟɬ ɡɚɜɵɲɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, 
ɧɟɞɨɫɬɢɠɢɦɵɟ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɨɜ ɜ ɫɬɚɬɶɟ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɧɹɬɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɬɵ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ – ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɢɡ 
ɜɟɪɲɢɧɵ ɫɜɨɛɨɞɧɨɝɨ ɪɟɛɪɚ ɧɚ ɭɫɥɨɜɧɭɸ ɥɢɧɢɸ, ɫɨɟɞɢɧɹɸɳɭɸ ɢɫɬɨɱɧɢɤ ɲɭɦɚ ɢ 
ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ, ɢ ɦɟɬɨɞ ɟɟ ɨɩɪɟɞɟɥɟɧɢɹ. Ɍɚɤɠɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɢɜɟɞɟɧɧɨɣ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ (ʖʗ̅) ɢ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɷɤɪɚɧɚ (�̅�эˍ˓), ɩɨɥɭɱɚɟɦɵɟ ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ, ɜɦɟɫɬɨ ɚɤɭɫɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɨɥɭɱɚɟɦɵɯ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɚɦɟɪɚɯ.  
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Ⱥɧɧɨɬɚɰɢɹ 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. ɉɪɢɜɟɞɟɧɵ ɚɤɭɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɞɢɚɩɚɡɨɧ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ 
ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɟɧ ɦɟɬɨɞ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɤɚɤ ɫɬɚɰɢɨɧɚɪɧɵɯ, ɬɚɤ 
ɢ ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɪɟɞɫɬɜ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɲɭɦ, ɤɨɠɭɯ, ɡɜɭɤɨɢɡɨɥɹɰɢɹ, ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɟ 
ɦɚɬɟɪɢɚɥɵ, ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 
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Abstract 

In this article the compressor units of domestic and foreign manufacturers are considered. Shows the 

range of throughputs and acoustic characteristics of compressor equipment examined. Noise reduction method 

is considered as fixed and mobile compressor units. The analysis of the materials used to increase the 

effectiveness of means for reducing noise of compressor units. 

Key words: compressor unit, noise, enclosure, sound insulation, sound-absorbing materials, 

vibration-damping, effectiveness. 

ȼɜɟɞɟɧɢɟ 

Ɉɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɨɫɬɪɵɯ ɩɪɨɛɥɟɦ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ 
ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ. ȼ ɤɪɭɩɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɫ ɪɨɫɬɨɦ ɱɢɫɥɚ ɠɢɬɟɥɟɣ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ. ɉɨɜɵɲɟɧɧɵɣ ɲɭɦ – ɷɬɨ ɜɪɟɞɧɵɣ ɮɚɤɬɨɪ, 
ɤɪɚɣɧɟ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɢɣ ɧɚ ɱɟɥɨɜɟɤɚ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɟɝɨ ɩɪɟɛɵɜɚɧɢɹ. ɇɚɪɭɲɟɧɢɟ 
ɧɟɪɜɧɨɣ ɢ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɨɜɵɲɟɧɧɨɟ ɚɪɬɟɪɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, 
ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɭɫɜɚɢɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ – ɜɨɬ ɧɟɩɨɥɧɵɣ ɫɩɢɫɨɤ ɧɟɝɚɬɢɜɧɵɯ 
ɩɨɫɥɟɞɫɬɜɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɱɟɥɨɜɟɤɚ ɩɨɜɵɲɟɧɧɨɝɨ ɲɭɦɚ. 



12 Ⱦɪɨɡɞɨɜɚ Ʌ.Ф., Чɟɛɨɬɚɪɟɜɚ ȿ.Ю., Ʉɭɞɚɟɜ А.В. 
Оɛɡɨɪ ɫɨɜɪɟɦɟɧɧыɯ ɤɨɦɩɪɟɫɫɨɪɧыɯ ɭɫɬɚɧɨɜɨɤ ɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥя ɫɧɢɠɟɧɢя ɢɯ шɭɦɚ 

 

1. ɋɨɜɪɟɦɟɧɧɵɟ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 

ɉɪɢɦɟɧɹɟɦɵɟ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɫɬɚɧɰɢɢ, ɤɚɤ ɩɟɪɟɞɜɢɠɧɵɟ, ɬɚɤ ɢ ɫɬɚɰɢɨɧɚɪɧɵɟ 

ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ 
ɫɨɡɞɚɸɳɢɯ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɚ ɢɧɨɝɞɚ ɢ ɤ ɚɜɚɪɢɣɧɵɦ 
ɫɢɬɭɚɰɢɹɦ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɤɨɦɩɪɟɫɫɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 

ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ: ɫɬɪɨɣɢɧɞɭɫɬɪɢɹ, 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ, ɚɜɢɚ- ɢ ɫɭɞɨɫɬɪɨɟɧɢɟ, ɦɟɛɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɞɪ. 
ȼɵɪɚɛɚɬɵɜɚɟɦɵɣ ɢɦɢ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɨɩɟɪɚɰɢɣ: ɩɟɫɤɨɫɬɪɭɣɧɚɹ ɨɛɪɚɛɨɬɤɚ, ɩɪɢɜɨɞ ɦɟɯɚɧɢɡɦɨɜ, ɭɫɬɪɨɣɫɬɜɨ ɨɛɞɭɜɚ ɢ ɬ.ɞ.  
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɧɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɡɚɜɨɞɚɯ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɥɢɱɧɨɣ ɦɨɳɧɨɫɬɢ, ɧɚɡɧɚɱɟɧɢɹ, ɫ ɪɚɡɧɨɣ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɪɨɜɧɟɦ ɲɭɦɚ (ɬɚɛɥ. 1). 

 

Тɚɛɥɢɰɚ 1 

Ɉɬɟɱɟɫɬɜɟɧɧɵɟ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ  

ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ȼɵɩɭɫɤɚɟɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ  Мɚɪɤɚ 

ɉɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ, 

ɦ3/ɦɢɧ 

Ⱦɚɜɥɟɧɢɟ, 

ɛɚɪ 

ɍɪɨɜɟɧɶ 
ɲɭɦɚ, 
ɞȻȺ  

ɈȺɈ Ʉɚɡɚɧɫɤɢɣ ɡɚɜɨɞ 
ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ 

«Ʉɚɡɚɧɶɤɨɦɩɪɟɫɫɨɪɦɚɲ», 

ɝ. Ʉɚɡɚɧɶ 

Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

32Ƚɐ2-63/4,5-

41 ɍɏɅ4 
62 4,4 - 

Ⱥɷɪɨɜɢɤ-55 7 1,0-13 - 

Ⱥɷɪɨɜɢɤ-250 28,5 1,0-13 
ɧɟ ɛɨɥɟɟ 

77  

ɈɈɈ «Ɉɪɟɥɤɨɦɩɪɟɫɫɨɪɦɚɲ»,  

ɝ. Ɉɪɟɥ 

ȼɢɧɬɨɜɵɟ, 
ɩɨɪɲɧɟɜɵɟ ɢ 

ɪɨɬɨɪɧɵɟ 
ɤɨɦɩɪɟɫɫɨɪɵ 

ȼȼ-80/8 80 8 - 

ȼȼ-52/10ɋ 52 11 75 

ȼȼɉ-10/7 ɍ1 10 7 
ɧɟ ɛɨɥɟɟ 

80 

ɉɄɋ-7 ȺɆ 7 7 80 

ɈȺɈ ɉɟɧɡɟɧɫɤɢɣ 
ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɡɚɜɨɞ 

«ɉɟɧɡɤɨɦɩɪɟɫɫɨɪɦɚɲ», 

ɝ. ɉɟɧɡɚ 

Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

2ȼȼ-6/8Ɇ1 6 7,8 
ɧɟ ɛɨɥɟɟ 

78 

ȾȼɄ-315 37 12,7 - 

ɋȺ-8,4-

202,5.01 
7,6 4 - 

ȺɈ «ɐɟɩɪɢɤɨɧ»,  
ɝ. ɉɟɧɡɚ 

Ʉɨɦɩɪɟɫɫɨɪɧɵ
ɟ ɫɢɫɬɟɦɵ  

RSW 18,5 3,69 5 71 

ZR 132 22 7,5 62 

7/41 4 7 98 

ȺɈ Ȼɟɠɟɰɤɢɣ ɡɚɜɨɞ 
«Ⱥɜɬɨɫɩɟɰɨɛɨɪɭɞɨɜɚɧɢɟ», 

ɉɟɧɡɟɧɫɤɚɹ ɨɛɥɚɫɬɶ 

ɫ. Ȼɟɫɫɨɧɨɜɤɚ 

ɉɨɪɲɧɟɜɵɟ ɢ 
ɜɢɧɬɨɜɵɟ 

ɤɨɦɩɪɟɫɫɨɪɵ 

Ʉ11 0,28 10,1 72 

Ʉ25Ɇ 0,83-0,5 6 - 

ȺɋɈ-ȼɄ22 3,5 8,1 76 

ɈɈɈ Ɋɨɫɬɨɜɫɤɢɣ 
ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɡɚɜɨɞ «ɊɄɁ», 

ɝ. Ɋɨɫɬɨɜ 

ȼɢɧɬɨɜɵɟ ɢ 
ɩɨɪɲɧɟɜɵɟ 

ɤɨɦɩɪɟɫɫɨɪɵ 

Airrus 7 1,1 8 ɞɨ 70 

Airrus 55 8,5 10 ɞɨ 70 

MIG 55 9,0 8 
- 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ȼɵɩɭɫɤɚɟɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ  Мɚɪɤɚ 

ɉɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ, 

ɦ3/ɦɢɧ 

Ⱦɚɜɥɟɧɢɟ, 

ɛɚɪ 

ɍɪɨɜɟɧɶ 
ɲɭɦɚ, 
ɞȻȺ  

ɈɈɈ Ⱥɪɫɟɧɚɥ 
Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ 

«ȺɊɋɆȺɒ»,  
ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ  

ȼɢɧɬɨɜɵɟ 
ɤɨɦɩɪɟɫɫɨɪɧɵɟ 

ɭɫɬɚɧɨɜɤɢ 

ɁɂɎ-ɉȼ-5/1,0 5 10 
ɧɟ ɛɨɥɟɟ 

96 

ɁɂɎ-ɋȼɗ 
3,5/0,7ɒɊ 

3,5 7 
ɧɟ ɛɨɥɟɟ  

68  

ɁɂɎ-ɋȼɗ 
16/0,7ɒɆ 

16 7 
ɧɟ ɛɨɥɟɟ 

74 

ɈɈɈ Cɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ 
ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɡɚɜɨɞ 

«ɂɥɤɨɦ», ɝ. ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ 

ȼɢɧɬɨɜɵɟ ɢ 
ɩɨɪɲɧɟɜɵɟ 

ɤɨɦɩɪɟɫɫɨɪɵ 

ESM7 7,5 1,30 70 

VS 40 1,38-5,28 13 - 

ESM29 4,82 10 69 

ɈɈɈ «Ɍɟɝɚɫ», 
ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Ʉɨɦɩɪɟɫɫɨɪɵ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼɉ3-20/9 7,6  21,5 - 

505ȼɉ-20/18 20 18,6 - 

ɈɈɈ ɑɟɥɹɛɢɧɫɤɢɣ 
ɤɨɦɩɪɟɫɫɨɪɧɵɣ 

ɡɚɜɨɞ «ɑɄɁ», ɝ. ɑɟɥɹɛɢɧɫɤ 

Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ⱦɗɇ-7,5ɒ 1,05 7 70 

Ⱦɗɇ-90ɒ 13,8 7,5 80 

Ʉȼ-12/10 12 10 
ɧɟ ɛɨɥɟɟ 

80 

 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɞɨɥɹ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɚɞɥɟɠɢɬ 
ɢ ɢɧɨɫɬɪɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɡɚɪɭɛɟɠɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɩɨɫɬɚɜɥɹɸɳɢɟ ɷɬɨɬ ɜɢɞ ɬɟɯɧɢɤɢ ɜ ɊɎ (ɬɚɛɥ. 2). 

 

Тɚɛɥɢɰɚ 2 

Ɂɚɪɭɛɟɠɧɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ, ɫɬɪɚɧɚ 
ȼɵɩɭɫɤɚɟɦɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ  Мɚɪɤɚ 

ɉɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ 

ɦ3/ɦɢɧ 

Ⱦɚɜɥɟɧɢɟ, 

ɛɚɪ 

ɍɪɨɜɟɧɶ 
ɲɭɦɚ, 
ɞȻȺ 

«Ɋɟɦɟɡɚ»,  
Ȼɟɥɚɪɭɫɶ  

ȼɢɧɬɨɜɵɟ 
ɤɨɦɩɪɟɫɫɨɪɧɵɟ 

ɫɬɚɧɰɢɢ 

ȾɄ-6/7 6 7 85 

ȾɄ-10/10 10 10 85 

ȾɄ-12/7 12 7 85 

«Irmair»,  
Ƚɟɪɦɚɧɢɹ  

ȼɢɧɬɨɜɵɟ 
ɤɨɦɩɪɟɫɫɨɪɵ  

CPS 90 2,5 7 - 

IRMAIR 

11.0 
11,1 7 99 

CPS 850 23,9 7 83 

«Kraftmann», 
Ƚɟɪɦɚɧɢɹ 

Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

Taurus 45 6,96 8 - 

Taurus 450 

W 
64,10 10 - 

Sirius 315 W 48 10 77 

«Berg compressors»,  
Ƚɟɪɦɚɧɢɹ 

ȼɢɧɬɨɜɵɟ 
ɤɨɦɩɪɟɫɫɨɪɵ  ȼɄ-22Ɋ 3,8 7 68 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶ, ɫɬɪɚɧɚ 
ȼɵɩɭɫɤɚɟɦɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ  Мɚɪɤɚ 

ɉɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ 

ɦ3/ɦɢɧ 

Ⱦɚɜɥɟɧɢɟ, 

ɛɚɪ 

ɍɪɨɜɟɧɶ 
ɲɭɦɚ, 
ɞȻȺ 

ȼɄ-37Ɋ 5,6 10 68 

ȼɄ-5.5ɊɈ-

500 
0,55 12 62 

«Rotair»,  
ɂɬɚɥɢɹ 

ɉɨɪɲɧɟɜɵɟ ɢ 
ɜɢɧɬɨɜɵɟ 

ɤɨɦɩɪɟɫɫɨɪɵ  

MDVN 21 

AK 
2,1 7 - 

MDVS 255 

P8 
25,3 8 - 

E 02 en-9,5 0,2 9,5 - 

«ABAC Group», 

ɂɬɚɥɢɹ 

ɉɨɪɲɧɟɜɵɟ ɢ 
ɜɢɧɬɨɜɵɟ 

ɤɨɦɩɪɟɫɫɨɪɵ 

Montecarlo 

O20P 
0,23 8 97 

V 34/50 

CM3 
0,33 10 73 

GENESIS 22 

- 10/500 
3 10 74 

«Fini», 

ɂɬɚɥɢɹ  
ȼɢɧɬɨɜɨɟ 

ɤɨɦɩɪɟɫɫɨɪɵ 

Tera 125-SV 16,9 10 76 

MC 5008 5,7 8 70 

CUBE SD 5-

TA 
0,46 10 63 

«Ingersoll Rand»,  

ɋɒȺ 

Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ  

N-5,5-8 0,88 8 68 

IRN160K-7-

OF 
12,8 7 72 

IRN37K-8-

OF 
5,0 8,1 74 

«Sullair»,  
ɋɒȺ  

ȼɢɧɬɨɜɵɟ 
ɤɨɦɩɪɟɫɫɨɪɵ  

300ɇɇ 8,5 14 - 

S38 2 7 
ɧɟ ɛɨɥɟɟ 

76 

375ɇ 10,6 10 
ɧɟ ɛɨɥɟɟ 

76 

«Atlas Copco»,  
ɒɜɟɰɢɹ  

ɉɨɪɲɧɟɜɵɟ ɢ 
ɜɢɧɬɨɜɵɟ 

ɤɨɦɩɪɟɫɫɨɪɵ 

LE 20-10 1,90 10 73 

ZT 22 VSD 1,2-3,4 7 69 

LFx 2.0 9,1 10 62 

«Denyo», 
əɩɨɧɢɹ 

ȼɢɧɬɨɜɵɟ 
ɤɨɦɩɪɟɫɫɨɪɵ  

DENYO 

DIS-70LB-C 
2 6,9 64,5 

DENYO 

DIS-90SB 
2,5 6,9 67 

DENYO 

DIS-800ESS 
52,4 6,9 72 

«Airman»,  
əɩɨɧɢɹ 

Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ  

PDS70S 2,0 6,8 70 

PDS390S 11,0 6,8 - 

PDS130S 3,5 6,8 - 

«Hitachi», 
əɩɨɧɢɹ 

Ʉɨɦɩɪɟɫɫɨɪɧɵɟ 
ɭɫɬɚɧɨɜɤɢ 

7.5VA (R) 0,82-1,03 4,5-8,3 53  

100VA 4,5-7 14,48-18 72 

 

Ⱥɧɚɥɢɡ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɬɚɛɥɢɰ (1 ɢ 2) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɢɚɩɚɡɨɧ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0,2 ɞɨ 80    ɦɢɧ. ɑɚɫɬɶ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜɵɩɭɫɤɚɟɬɫɹ ɜ ɲɭɦɨɡɚɝɥɭɲɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɢ ɢɯ ɭɪɨɜɟɧɶ ɡɜɭɤɚ 
ɞɨɫɬɢɝɚɟɬ 62 ɞȻȺ, ɚ ɜ ɧɟ ɲɭɦɨɡɚɝɥɭɲɟɧɧɵɯ ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 80 ɞɨ 98 ɞȻȺ. ɉɪɢ 
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ɭɫɥɨɜɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɵɲɟ ɭɤɚɡɚɧɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɚ 
ɩɥɨɳɚɞɤɚɯ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɠɢɥɵɦ ɞɨɦɚɦ, ɡɞɚɧɢɹɦ ɩɨɥɢɤɥɢɧɢɤ, ɞɨɦɨɜ 
ɨɬɞɵɯɚ, ɲɤɨɥ ɢ ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ, ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ, ɬɪɟɛɭɸɬɫɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɲɭɦɚ ɢ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ 
ɲɭɦɨɝɥɭɲɟɧɢɹ. 

2. ɉɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɫɧɢɠɟɧɢɹ ɲɭɦɚ 

ɒɭɦ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

 ɜɢɞɚ ɩɪɢɜɨɞɚ: ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ (ɞɢɡɟɥɶ ɢɥɢ ɤɚɪɛɸɪɚɬɨɪɧɵɣ) 
ɢɥɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 

 ɬɢɩɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ: ɜɢɧɬɨɜɨɣ, ɩɨɪɲɧɟɜɨɣ, ɦɟɦɛɪɚɧɧɵɣ, 
ɥɨɩɚɫɬɧɨɣ, ɪɨɬɚɰɢɨɧɧɵɣ; 

– ɪɟɠɢɦɚ ɪɚɛɨɬɵ; 
 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ; 

 ɧɚɥɢɱɢɹ ɲɭɦɨɡɚɝɥɭɲɚɸɳɢɯ ɫɪɟɞɫɬɜ [1]. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɤɚɤ ɫɬɚɰɢɨɧɚɪɧɵɯ, ɬɚɤ ɢ ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ ɩɪɢɦɟɧɹɸɬɫɹ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɨɠɭɯɢ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɡɚɤɪɵɜɚɸɳɢɟ ɲɭɦɧɵɟ ɚɝɪɟɝɚɬɵ. 
ɋɭɳɟɫɬɜɟɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɷɬɨɝɨ ɫɩɨɫɨɛɚ – ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɧɚ ɥɸɛɭɸ 
ɬɪɟɛɭɟɦɭɸ ɜɟɥɢɱɢɧɭ ɤɚɤ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɬɚɤ ɢ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. ɉɪɢ ɜɵɛɨɪɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɲɭɦɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɤɨɠɭɯɚ, ɨɱɟɧɶ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ 
ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 
ɧɢɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ, ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɟ ɢ 
ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ.  

2.1. Зɜɭɤɨɢɡɨɥɢɪɭɸщɢɟ ɦɚɬɟɪɢɚɥы 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɨɝɪɚɠɞɚɸɳɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɠɭɯɚ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɥɢɫɬ, ɜ ɨɫɧɨɜɧɨɦ ɫɬɚɥɶɧɨɣ 
(ɬɨɥɳɢɧɨɣ ɨɬ 0,5 ɞɨ 3 ɦɦ), ɢɧɨɝɞɚ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ ɚɥɸɦɢɧɢɟɜɵɦ ɫɩɥɚɜɚɦ, ɥɟɝɤɨ 
ɨɛɪɚɛɚɬɵɜɚɟɦɵɦ, ɢɦɟɸɳɢɦ ɦɚɥɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɢ ɯɨɪɨɲɢɟ ɬɟɩɥɨ- ɢ 
ɡɜɭɤɨɨɬɪɚɠɚɸɳɢɟ ɫɜɨɣɫɬɜɚ. 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɠɭɯɚ ɢ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ. Ʉɨɠɭɯɢ, 

ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ, ɜ ɨɫɧɨɜɧɨɦ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɨɞɧɨɫɬɟɧɧɵɦɢ ɢ 
ɦɨɝɭɬ ɢɦɟɬɶ ɥɸɛɭɸ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ, ɨɛɥɚɞɚɹ ɜɵɫɨɤɢɦɢ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɪɨɦɟ ɬɨɝɨ, ɫɬɟɤɥɨɩɥɚɫɬɢɤ — ɤɨɪɪɨɡɢɨɧɧɨ ɫɬɨɣɤɢɣ 
ɦɚɬɟɪɢɚɥ. ɉɪɢɦɟɧɟɧɢɟ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ɬɚɤɠɟ ɫɧɢɠɚɟɬ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɠɭɯɚ ɜ 
ɫɪɟɞɧɟɦ ɧɚ 30-35%, ɧɟ ɭɯɭɞɲɚɹ ɩɪɢ ɷɬɨɦ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɤɚɱɟɫɬɜɚ. 

Ɇɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɬɢɩɚ «ɫɷɧɞɜɢɱ», 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɦɚɬɟɪɢɚɥ, ɧɚɪɭɠɧɵɣ ɫɥɨɣ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧ ɢɡ ɦɟɬɚɥɥɚ, 
ɩɥɚɫɬɦɚɫɫɵ, ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ, ɚ ɜɧɭɬɪɟɧɧɢɣ — ɢɡ ɜɢɛɪɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɂɜɭɤɨɢɡɨɥɢɪɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɰɟɧɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟɦ ɢɧɞɟɤɫɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ, ɞȻ (ɬɚɛɥ. 3). 

 

Тɚɛɥɢɰɚ 3 

Ɂɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ 

Мɚɬɟɪɢɚɥ Ɍɨɥɳɢɧɚ ɦɚɬɟɪɢɚɥɚ, ɦɦ  ɂɧɞɟɤɫ ɡɜɭɤɨɢɡɨɥɹɰɢɢ    , ɞȻ  

ɋɬɚɥɶ 
0,7 25 

1 28 



16 Ⱦɪɨɡɞɨɜɚ Ʌ.Ф., Чɟɛɨɬɚɪɟɜɚ ȿ.Ю., Ʉɭɞɚɟɜ А.В. 
Оɛɡɨɪ ɫɨɜɪɟɦɟɧɧыɯ ɤɨɦɩɪɟɫɫɨɪɧыɯ ɭɫɬɚɧɨɜɨɤ ɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥя ɫɧɢɠɟɧɢя ɢɯ шɭɦɚ 

 

Мɚɬɟɪɢɚɥ Ɍɨɥɳɢɧɚ ɦɚɬɟɪɢɚɥɚ, ɦɦ  ɂɧɞɟɤɫ ɡɜɭɤɨɢɡɨɥɹɰɢɢ    , ɞȻ  
2 32 

3 35 

5 35 

Ⱥɥɸɦɢɧɢɟɜɨ-ɦɚɝɧɢɟɜɵɣ  
ɋɩɥɚɜ 

0,8 18 

1 20 

2 26 

4 29 

ɋɬɟɤɥɨɩɥɚɫɬɢɤ 

2 25 

3 27 

5 30 

Ɏɚɧɟɪɚ 

3 23 

4 24 

5 25 

Ɉɪɝɚɧɢɱɟɫɤɨɟ ɫɬɟɤɥɨ  
3 22 

5 27 

10 33 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 3, ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɭɸ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 
ɧɚ ɜɫɟɯ ɬɨɥɳɢɧɚɯ ɢɦɟɟɬ ɫɬɚɥɶɧɨɣ ɥɢɫɬ (ɨɬ 25 ɞɨ 35 ɞȻ). ɍɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ 
ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ ɨɬ 3 ɞɨ 5 ɦɦ ɧɟ ɢɡɦɟɧɹɟɬ ɟɝɨ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 
Ⱦɢɚɩɚɡɨɧ ɢɧɞɟɤɫɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ, ɨɪɝɫɬɟɤɥɚ ɢ ɮɚɧɟɪɵ ɤɨɥɟɛɥɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 22 ɞɨ 30 ɞȻ, ɨɧ ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ ɢ ɢɦɟɟɬ ɛɨɥɟɟ ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ ɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ. 

2.2 Зɜɭɤɨɩɨɝɥɨщɚɸщɢɟ ɦɚɬɟɪɢɚɥы (ЗПМ) 
Ɂɜɭɤɨɩɨɝɥɨɳɚɸɳɚɹ ɨɛɥɢɰɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɠɭɯɚ ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɫɪɟɞɫɬɜɨɦ ɭɜɟɥɢɱɟɧɢɹ ɟɝɨ ɚɤɭɫɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɜɵɫɨɤɢɯ 
ɱɚɫɬɨɬɚɯ, ɤɨɝɞɚ ɜ ɜɨɡɞɭɲɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɨɠɭɯɚ ɭɤɥɚɞɵɜɚɟɬɫɹ ɰɟɥɨɟ ɱɢɫɥɨ ɩɨɥɨɜɢɧ 
ɞɥɢɧ ɜɨɥɧ ɡɜɭɤɚ ɢ ɨɛɪɚɡɭɟɬɫɹ ɪɟɡɨɧɚɧɫ ɫɬɨɹɱɟɣ ɜɨɥɧɵ. Ɍɚɤɢɟ ɪɟɡɨɧɚɧɫɵ ɦɨɠɧɨ 
ɭɫɬɪɚɧɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ [2].  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ 
ɬɨɥɳɢɧɨɣ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤɨɠɭɯɚ ɢ ɬɟɦ, ɧɚɫɤɨɥɶɤɨ ɤɨɠɭɯ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ 
ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ. ɍɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɜ 
ɨɫɧɨɜɧɨɦ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ ɢ ɫɪɟɞɧɢɯ ɱɚɫɬɨɬ ɞɥɹ ɤɨɠɭɯɨɜ ɫ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɶɸ ɢɡɨɥɹɰɢɢ. 

ɁɉɆ ɢɦɟɸɬ ɜɨɥɨɤɧɢɫɬɨɟ, ɡɟɪɧɢɫɬɨɟ ɢɥɢ ɹɱɟɢɫɬɨɟ ɫɬɪɨɟɧɢɟ. 
Ʉ ɜɨɥɨɤɧɢɫɬɵɦ ɦɚɬɟɪɢɚɥɚɦ ɨɬɧɨɫɹɬɫɹ: 
- ɦɚɬɵ ɩɪɨɲɢɜɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɢɡ ɛɚɡɚɥɶɬɨɜɨɝɨ ɯɨɥɫɬɚ - 

ɮɨɥɶɝɢɪɨɜɚɧɧɵɟ ɢɥɢ ɨɛɥɢɰɨɜɚɧɧɵɟ ɫɬɟɤɥɨɬɤɚɧɶɸ; 
- ɦɚɬɵ ɢɡ ɫɬɟɤɥɹɧɧɵɯ ɜɨɥɨɤɨɧ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɩɨ ɤɥɟɟɜɨɣ ɢɥɢ ɩɪɨɲɢɜɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɫ ɨɛɥɢɰɨɜɤɨɣ ɫɬɟɤɥɨɬɤɚɧɶɸ. 

Ʉ ɜɫɩɟɧɟɧɧɵɦ ɦɚɬɟɪɢɚɥɚɦ ɨɬɧɨɫɹɬɫɹ: 
- ɧɚɩɵɥɹɟɦɵɣ ɩɟɧɨɩɨɥɢɷɬɢɥɟɧ ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ; 
- ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ ɷɥɚɫɬɢɱɧɵɣ ɬɪɭɞɧɨɫɝɨɪɚɟɦɵɣ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɷɮɢɪɚ. 
ȼ ɤɨɧɫɬɪɭɤɰɢɹɯ ɤɨɠɭɯɨɜ ɦɨɝɭɬ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɤɚɤ 

ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɟ ɛɚɡɚɥɶɬɨɜɵɟ ɦɚɬɵ (ȻɁɆ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɢɡɞɟɥɢɹ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɪɵɯɥɨɝɨ ɫɥɨɹ ɯɨɥɫɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɫɭɩɟɪɬɨɧɤɢɯ ɜɨɥɨɤɨɧ ɜ ɨɛɨɥɨɱɤɟ 
ɢɡ ɫɬɟɤɥɹɧɧɨɣ, ɛɚɡɚɥɶɬɨɜɨɣ ɢɥɢ ɤɪɟɦɧɟɡɟɦɧɨɣ ɬɤɚɧɢ ɢ ɚɤɭɫɬɢɱɟɫɤɢɟ 
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ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɟ ɢ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɟ ɦɚɬɵ ɦɚɪɤɢ ȺɌɆ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ 
ɫɨɛɨɣ ɩɪɨɲɢɬɵɟ ɯɨɥɫɬɵ ɢɡ ɫɭɩɟɪɬɨɧɤɨɝɨ ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ. 

Ɂɜɭɤɨɩɨɝɥɨɳɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɧɚ ɨɫɧɨɜɟ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɦɚɪɤɢ K-Fonik 

ɚɜɬɨɪɚɦɢ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ.  
 ɦɚɬɟɪɢɚɥ c ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɥɧɨɨɛɪɚɡɧɨɣ ɮɨɪɦɵ ɫ ɲɟɪɨɯɨɜɚɬɨɣ 

ɬɟɤɫɬɭɪɨɣ. ɋɨɱɟɬɚɧɢɟ ɪɚɡɛɢɬɵɯ ɩɨɪ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɡɚɤɪɵɬɵɯ ɩɨɪ ɜɧɭɬɪɢ ɢ 
ɜɨɥɧɨɨɛɪɚɡɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɟɪɢɚɥ ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɝɥɨɳɚɸɳɟɝɨ ɢ ɪɚɫɫɟɢɜɚɸɳɟɝɨ ɡɜɭɤɨɜɭɸ ɷɧɟɪɝɢɸ; 

 ɦɚɬɟɪɢɚɥ ɫ ɜɵɩɭɤɥɨɣ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ. ȼ ɬɚɛɥɢɰɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 

Тɚɛɥɢɰɚ 4 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Мɚɬɟɪɢɚɥ 
Ɍɨɥɳɢɧɚ, 

ɦɦ  
ɋɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 

125 250 500 1000 2000 4000 

ɋɬɟɤɥɨɜɨɥɨɤɧɨ 

25 0,07 0,23 0,48 0,83 0,88 0,80 

50 0,20 0,55 0,89 0,97 0,83 0,79 

100 0,39 0,91 0,99 0,97 0,94 0,89 

ȼɨɣɥɨɤ  
25 0,06 0,31 0,80 0,88 0,87 0,87 

50 0,05 0,07 0,29 0,63 0,83 0,87 

Ɇɢɧɟɪɚɥɶɧɵɟ ɜɚɬɚ 
50 0,20 0,45 0,90 1,00 1,00 0,95 

100 0,50 0,75 1,00 1,00 0,95 1,00 

ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 

ɫ ɨɬɤɪɵɬɵɦɢ ɩɨɪɚɦɢ 

20 0,23 0,16 0,25 0,65 0,75 0,81 

50 0,16 0,24 0,67 0,81 0,74 0,80 

ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 

ɫ ɜɵɩɭɤɥɨɣ ɩɢɪɚɦɢɞɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ 

20 0,13 0,24 0,43 0,62 0,66 0,68 

50 0,15 0,39 0,78 0,79 0,73 0,73 

Ɇɚɬɵ ȻɁɆ 

30 0,11 0,17 0,50 0,88 0,83 0,83 

50 0,25 0,45 0,61 0,76 0,87 0,87 

100 0,52 0,86 0,86 0,81 0,86 0,86 

Ɇɚɬɵ ȺɌɆ  15 0,08 0,10 0,40 0,77 0,62 0,62 

 

2.3. Вɢɛɪɨɞɟɦɩɮɢɪɭɸщɢɟ ɩɨɤɪыɬɢɹ (ВДП)  
ɍɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɠɭɯɚ ɞɨɫɬɢɝɚɟɬɫɹ ɬɚɤɠɟ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɟɝɨ ɩɨɤɪɵɬɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫɨ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɦ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɫɬɟɧɤɢ ɤɨɠɭɯɚ ɢ ɫɧɢɠɚɟɬ ɜɥɢɹɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɠɭɯɚ ɧɚ ɟɝɨ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɡɚ ɫɱɟɬ ɫɞɜɢɝɚ 
ɫɨɛɫɬɜɟɧɧɨɣ ɪɟɡɨɧɚɧɫɧɨɣ ɱɚɫɬɨɬɵ ɤɨɠɭɯɚ ɜ ɨɛɥɚɫɬɶ ɧɢɡɤɢɯ ɱɚɫɬɨɬ. Ɉɫɧɨɜɧɨɟ 
ɧɚɡɧɚɱɟɧɢɟ ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ – ɫɧɢɠɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɡɜɭɤɨɢɡɥɭɱɟɧɢɹ 



18 Ⱦɪɨɡɞɨɜɚ Ʌ.Ф., Чɟɛɨɬɚɪɟɜɚ ȿ.Ю., Ʉɭɞɚɟɜ А.В. 
Оɛɡɨɪ ɫɨɜɪɟɦɟɧɧыɯ ɤɨɦɩɪɟɫɫɨɪɧыɯ ɭɫɬɚɧɨɜɨɤ ɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥя ɫɧɢɠɟɧɢя ɢɯ шɭɦɚ 

 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɨ ɯɚɪɚɤɬɟɪɭ ɞɟɮɨɪɦɚɰɢɢ, ɨɩɪɟɞɟɥɹɸɳɟɣ 
ɩɨɝɥɨɳɟɧɢɟ ɜɢɛɪɚɰɢɢ, ɜɫɟ ȼȾɉ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ 4 ɝɪɭɩɩɵ [3]:  

1) ɠɟɫɬɤɢɟ; 
2) ɚɪɦɢɪɨɜɚɧɧɵɟ; 
3) ɦɹɝɤɢɟ; 
4) ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. 

ȼɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɟ ɩɨɤɪɵɬɢɹ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɜɢɞɟ ɦɚɫɬɢɤ, ɥɢɫɬɨɜɵɯ 
ɩɪɨɤɥɚɞɨɤ ɢ ɢɯ ɫɨɱɟɬɚɧɢɣ. 

Ɇɹɝɤɢɟ ȼȾɉ ɦɚɫɬɢɱɧɨɝɨ ɬɢɩɚ ɫɨɫɬɨɹɬ ɢɡ ɫɥɨɹ ɜɹɡɤɨɭɩɪɭɝɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ 
ɦɚɥɵɦ ɞɢɧɚɦɢɱɟɫɤɢɦ ɦɨɞɭɥɟɦ ɫɞɜɢɝɚ ɢ (ɢɥɢ) ɜɤɥɸɱɟɧɢɟɦ ɜ ɦɚɫɬɢɱɧɵɣ ɦɚɫɫɢɜ 
ɜɨɡɞɭɲɧɵɯ ɩɨɥɨɫɬɟɣ, ɩɨɜɵɲɚɸɳɢɯ ɟɝɨ ɫɠɢɦɚɟɦɨɫɬɶ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɹɬ 
ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ ɬɚɤɢɯ ɦɚɪɨɤ ɤɚɤ «Ⱥɞɟɦ», «Nowelle®», «ȼɢɩɨɤɨɦ», 

«Ɇɚɜɢɩ» ɢ ɞɪ. 
ȼɢɛɪɨɩɨɝɥɨɳɚɸɳɚɹ (ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɚɹ) ɦɚɫɬɢɤɚ «Ⱥɞɟɦ» ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɭɸ ɜɵɫɨɤɨɜɹɡɤɭɸ ɩɚɫɬɭ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɣ ɢ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɢɦɢ ɲɭɦɚ.  

ȼɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɟ ɷɥɚɫɬɨɦɟɪɵ «Nowelle®» ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɤɨɦɩɚɭɧɞɨɜ 
(ɪɟɡɢɧɨɜɵɯ ɫɦɟɫɟɣ) ɧɚ ɨɫɧɨɜɟ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɤɚɭɱɭɤɨɜ ɢ ɯɥɨɪɢɫɬɨɝɨ ɜɢɧɢɥɚ ɩɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɰɟɫɫɭ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɜɭɥɤɚɧɢɡɚɰɢɢ ɩɪɢ ɢɡɛɵɬɨɱɧɨɦ 
ɞɚɜɥɟɧɢɢ. ɗɥɚɫɬɨɦɟɪɵ Nowelle® ɧɟ ɫɨɞɟɪɠɚɬ ɚɫɛɟɫɬɨɜɵɟ, ɫɬɟɤɥɹɧɧɵɟ ɢ ɞɪɭɝɢɟ 
ɜɨɥɨɤɧɚ, ɱɬɨ ɫɜɨɞɢɬ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɞɭɤɬɚ 
ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ ɧɭɥɹ. 

ɉɨɥɢɦɟɪɧɚɹ ɜɢɛɪɨɩɨɝɥɨɳɚɸɳɚɹ ɦɚɫɬɢɤɚ «Ɇɚɜɢɩ» ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɯ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɪɨɞɧɭɸ ɩɚɫɬɭ ɬɺɦɧɨ-ɫɟɪɨɝɨ ɰɜɟɬɚ. ɉɨɤɪɵɬɢɟ 
ɹɜɥɹɟɬɫɹ ɧɟɬɨɤɫɢɱɧɵɦ ɢ ɧɟɜɨɫɩɥɚɦɟɧɹɸɳɢɦɫɹ, ɦɟɞɥɟɧɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬ ɩɥɚɦɹ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɟ ɜɵɞɟɥɹɟɬ ɱɪɟɡɦɟɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɵɦɚ. 

«Ʉɨɦɛɢ ɋɬɚɧɞɚɪɬ ȻɆɇ» ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɫɨ ɫɞɜɨɟɧɧɨɣ 
ɫɬɪɭɤɬɭɪɨɣ ɢɡ ɫɥɨɟɜ ɦɚɫɬɢɤ (ɛɭɬɢɥɤɚɭɱɭɤɨɜɨɣ ɢ ɛɢɬɭɦɧɨ-ɩɨɥɢɦɟɪɧɨɣ) ɫ ɥɢɰɟɜɵɦ 
ɫɥɨɟɦ ɢɡ ɧɟɬɤɚɧɨɝɨ ɩɨɥɢɷɮɢɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ȼɥɚɝɨɞɚɪɹ ɫɞɜɨɟɧɧɨɦɭ ɦɚɫɬɢɱɧɨ-

ɛɢɬɭɦɧɨɦɭ ɫɨɫɬɚɜɭ ɦɚɬɟɪɢɚɥ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ ɷɮɮɟɤɬɨɦ ɩɨ ɫɧɢɠɟɧɢɸ ɲɭɦɚ. 

Ɇɚɫɬɢɤɚ «ȼɢɩɨɤɨɦ» ɫɨɞɟɪɠɢɬ ɷɩɨɤɫɢɞɧɭɸ ɨɫɧɨɜɭ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɝɭɫɬɭɸ ɨɞɧɨɪɨɞɧɭɸ ɦɚɫɫɭ ɫɟɪɨɜɚɬɨ-ɱɟɪɧɨɝɨ ɰɜɟɬɚ.  

ɇɚɧɟɫɟɧɢɟ ɦɚɫɬɢɤɢ ɭɜɟɥɢɱɢɜɚɟɬ ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɫɬɟɧɤɢ ɤɨɠɭɯɚ ɧɚ ɫɪɟɞɧɢɯ ɢ 
ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ ɧɚ 1-2 ɞȻ, ɚ ɧɚ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬɚɯ ɨɬ 3 ɞɨ 8 ɞȻ.  

Ⱥɪɦɢɪɨɜɚɧɧɵɟ ȼȾɉ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɢɫɫɢɩɚɬɢɜɧɵɣ ɫɥɨɣ ɜɹɡɤɨɭɩɪɭɝɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɫɜɟɪɯɭ ɤɨɬɨɪɨɝɨ ɧɚɧɨɫɢɬɫɹ ɬɨɧɤɢɣ (ɚɪɦɢɪɭɸɳɢɣ) ɫɥɨɣ ɦɟɬɚɥɥɚ. Ɍɚɤ, 
ɧɚɩɪɢɦɟɪ, ɭ ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɟɝɨ ɦɭɥɶɬɢɩɨɥɢɦɟɪɧɨɝɨ ɦɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ «SGM 

Ȼɪɨɧɹ Ɇ2» ɢ ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɟɝɨ ɛɢɬɭɦɧɨ-ɦɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ «Ȼɢɬɚɥɸɦ Ʌɸɤɫ 
(ɋȽɆ-ɜɢɛɪɨ (SGM))» ɜ ɤɚɱɟɫɬɜɟ ɥɢɰɟɜɨɝɨ ɫɥɨɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɸɦɢɧɢɟɜɚɹ ɮɨɥɶɝɚ 
ɬɨɥɳɢɧɨɣ 100 ɦɤɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɥɢɫɬɨɜɵɯ ɩɪɨɤɥɚɞɨɤ ɩɪɢɦɟɧɹɸɬ ɛɢɬɭɦɧɵɟ ɥɢɫɬɨɜɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɚ 
ɨɞɧɭ ɫɬɨɪɨɧɭ ɤɨɬɨɪɵɯ ɧɚɧɨɫɢɬɫɹ ɥɢɩɤɢɣ ɢɥɢ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɣ ɤɥɟɣ ɢɥɢ ɠɟɫɬɤɢɟ ȼȾɉ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɫɥɨɣ ɠɟɫɬɤɨɣ ɩɥɚɫɬɦɚɫɫɵ, ɧɚɧɨɫɢɦɨɣ ɧɚ ɜɢɛɪɢɪɭɸɳɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɬɨɥɳɢɧɚ ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɟɝɨ ɩɨɤɪɵɬɢɹ ɜɵɛɢɪɚɟɬɫɹ ɪɚɜɧɨɣ 2-3 

ɬɨɥɳɢɧɵ ɨɫɧɨɜɧɨɝɨ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
Ɉɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ȼȾɉ, ɹɜɥɹɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɬɟɪɶ, ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 5. 
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ȼɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ  

ȼɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ  ɉɥɨɬɧɨɫɬɶ 
ɩɨɤɪɵɬɢɹ, ɤɝ/ɦ3

 

Кɨɷɮɮɢɰɢɟɧɬ 
ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɨɬɟɪɶ 

Ⱥɞɟɦ – 1 ȾɎɄ  ɧɟ ɛɨɥɟɟ 1350  0,18 

Nowelle® mod 1 1300 0,25-0,31 

Nowelle® mod 3 2200 0,24 

ȼɢɩɨɤɨɦ 1500 0,18 

Ɇɚɜɢɩ  1210 0,10 

SGM Ȼɪɨɧɹ Ɇ2 3750 0,45 

Ȼɢɬɚɥɸɦ Ʌɸɤɫ 

(ɋȽɆ-ɜɢɛɪɨ (SGM)) 3300 0,32 

Ʉɨɦɛɢ ɋɬɚɧɞɚɪɬ ȻɆɇ 4100 0,40 

 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ Ɍɚɛɥ. 5, ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɩɥɨɬɧɨɫɬɢ ɛɨɥɶɲɢɧɫɬɜɚ ȼȾɉ ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɪɚɫɬɟɬ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɨɡɦɨɠɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɠɭɯɚ. ɇɨ ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɟɝɨ ɩɨɤɪɵɬɢɹ ɛɨɥɶɲɨɣ ɩɥɨɬɧɨɫɬɢ 
ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɤɨɠɭɯɚ, ɱɬɨ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ ɧɟɩɪɢɟɦɥɟɦɵɦ ɞɥɹ 
ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɦɚɫɫɵ ȼȾɉ, ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɬɨɥɳɢɧɵ ɤɚɤ ɞɢɫɫɢɩɚɬɢɜɧɨɝɨ, 
ɬɚɤ ɢ ɚɪɦɢɪɨɜɚɧɧɨɝɨ ɫɥɨɹ, ɢ ɭɜɟɥɢɱɟɧɢɹ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɝɭɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɜɢɛɪɨɩɨɝɥɨɳɚɸɳɢɟ ɩɨɤɪɵɬɢɹ ɫ ɞɢɫɫɢɩɚɬɢɜɧɵɦ ɫɥɨɟɦ ɢɡ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɚ (ɩɨɥɢɦɟɪɧɨɣ ȼɉɋ ɩɥɺɧɤɢ). ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ 
ɪɚɛɨɬɵ [4] ɜɢɞɧɨ, ɱɬɨ ɧɚ ɪɟɡɨɧɚɧɫɧɵɯ ɱɚɫɬɨɬɚɯ ɢɡɝɢɛɧɵɯ ɤɨɥɟɛɚɧɢɣ ɭɪɨɜɧɢ ɜɯɨɞɧɨɣ 
ɜɢɛɪɨɜɨɡɛɭɞɢɦɨɫɬɢ ɜɫɟɯ ɩɥɚɫɬɢɧ ɫ ɜɢɛɪɨɩɨɝɥɨɳɚɸɳɢɦɢ ɩɨɤɪɵɬɢɹɦɢ (ȼɉɉ) ɦɧɨɝɨ 
ɦɟɧɶɲɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɨɜɧɟɣ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɩɥɚɫɬɢɧɵ ɛɟɡ 
ȼɉɉ. ɇɚɧɟɫɟɧɢɟ ɧɚ ɨɞɧɭ ɢɡ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɚɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ȼɉɉ ɫ ɬɨɥɳɢɧɨɣ 
ɞɢɫɫɢɩɚɬɢɜɧɨɝɨ ɫɥɨɹ 0,2 ɦɦ ɭɦɟɧɶɲɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɪɨɜɧɢ ɟɺ ɜɢɛɪɚɰɢɢ ɜ ɫɪɟɞɧɟɦ 
ɧɚ ~18 ɞȻ (ɱɚɫɬɨɬɵ ɞɨ ~500 Ƚɰ) ɢ ~25 ɞȻ (ɱɚɫɬɨɬɵ ɛɨɥɶɲɟ ~500 Ƚɰ). 

Ɂɚɤɥɸɱɟɧɢɟ 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɚɤɭɫɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɩɭɫɤɚɟɦɨɝɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɢ ɡɚɪɭɛɟɠɧɵɦɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ, ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɤɨɦɩɪɟɫɫɨɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɜ ɧɟ ɲɭɦɨɡɚɝɥɭɲɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɧɢɠɟɧɢɸ ɲɭɦɚ ɢ ɩɪɢɦɟɧɟɧɢɸ ɫɪɟɞɫɬɜ ɲɭɦɨɡɚɳɢɬɵ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɨɬ 
ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢɯ ɲɭɦɨɡɚɳɢɬɵ 
ɩɪɢɦɟɧɹɸɬ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɨɠɭɯɢ. Ⱥɜɬɨɪɚɦɢ ɩɪɢɜɟɞɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɹɞɚ 

ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ, ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ ɢ ɜɢɛɪɨɞɟɦɩɮɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɜɵɛɪɚɬɶ ɢɯ ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɪɟɞɫɬɜ ɲɭɦɨɡɚɳɢɬɵ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɬɪɟɛɭɟɦɨɣ ɚɤɭɫɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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ɫɬɚɧɰɢɣ. NOISE Theory and Practice. Vol. 2, №3, 2016. c. 30-37. 
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ɉɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧыɯ ɩɨɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧыɯ ɜɨɥɧ Ɋɷɥɟɹ, 
ɫɨɡɞɚɜɚɟɦыɯ ɜыɫɨɤɨɫɤɨɪɨɫɬɧыɦɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧыɦɢ ɥɢɧɢɹɦɢ  

Ɋɚɫɫɨɲɟɧɤɨ ɘ.ɋ.1*, ɂɜɚɧɨɜ ɇ.ɂ.2, Ʉɪɵɥɨɜ ȼ.ȼ.3 
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3Ⱦ. ɮ.-ɦ.ɧ., ɩɪɨɮɟɫɫɨɪ, Ʉɚɮɟɞɪɚ ɚɜɢɚɰɢɨɧɧɨɣ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɍɧɢɜɟɪɫɢɬɟɬ 

Ʌɚɮɛɨɪɨ 
1,2ɊɎ, ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, ɭɥ. 1-ɹ Ʉɪɚɫɧɨɚɪɦɟɣɫɤɚɹ. ɞ.1 

3
 ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ, LE11 3TU, Ʌɟɫɬɟɪɲɢɪ, Ʌɚɮɛɨɪɨ 

Аɧɧɨɬɚɰɢɹ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɬɢɩɵ ɜɨɥɧ ɜɢɛɪɚɰɢɢ, ɫɨɡɞɚɜɚɟɦɵɯ ɩɨɟɡɞɚɦɢ, ɨɛɨɡɧɚɱɟɧɵ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ. Ɉɩɢɫɚɧ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧ Ɋɷɥɟɹ ɫ ɭɤɚɡɚɧɢɟɦ 
ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɩɨ ɢɯ ɫɧɢɠɟɧɢɸ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɞɨɫɬɢɠɟɧɢɹ 
ɩɨɟɡɞɨɦ ɫɨɪɚɡɦɟɪɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɧɚɪɨɞɨɜɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɭɪɨɜɧɢ ɜɢɛɪɚɰɢɢ, ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ ɨɛ ɨɬɫɭɬɫɬɜɢɢ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɯɨɞɧɨɝɨ ɫɩɟɤɬɪɚ, ɩɪɢɦɟɧɢɦɨɝɨ ɤɚɤ ɷɬɚɥɨɧɧɨɝɨ ɞɥɹ ɩɪɟɞɫɤɚɡɚɧɢɹ ɭɪɨɜɧɟɣ ɜɢɛɪɚɰɢɢ. 
Ɉɩɢɫɚɧɵ ɦɟɬɨɞɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɡɚɪɭɛɟɠɧɵɯ 
ɫɬɪɚɧɚɯ, ɚ ɬɚɤɠɟ ɩɪɢɜɟɞɟɧ ɤɪɚɬɤɢɣ ɩɟɪɟɱɟɧɶ ɜɢɛɪɨɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɚɤɬɢɤɭɟɦɵɣ ɧɚ 
ɞɟɣɫɬɜɭɸɳɢɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ.  

Ʉɥɸɱɟɜыɟ ɫɥɨɜɚ: ɜɢɛɪɚɰɢɹ, ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɩɨɟɡɞ, ɜɨɥɧɵ Ɋɷɥɟɹ, ɦɟɬɨɞɢɤɚ, ɨɰɟɧɤɚ, 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ.  

The problem of estimating the vibrational fields of Rayleigh surface waves 

produced by high-speed railways  

Rassoshenko I.S *
1
, Ivanov N.I.

2
, Krylov V.V.

3 

1
PhD, Senior Researcher, Senior Lecturer, Department ‘Ecology and life safety’ BSTU ‘VOENMEH’ 

named after D.F. Ustinov 
2 DSc, Professor, Head of the Department ‘Ecology and life safety’ BSTU ‘VOENMEH’ named after 

D.F. Ustinov 
3
DSc, Professor, Department of Aeronautical and Automotive Engineering, Loughborough University 

1, 2
Russia, St. Petersburg, 1-st Krasnoarmeyskaya str., h.1 

3
UK, LE11 3TU, Leicestershire,  Loughborough 

Abstract 

The article examines the types of vibration waves generated by trains; major characteristics of each 

of them are indicated. The process of generation and propagation of Rayleigh waves is described stating the 

main issues of their reduction and possibility of a sharp increase when the train reaches a commensurate speed. 

According to the findings of the published studies, the factors affecting vibration levels are systematized, 

conclusions are made about the absence of a theoretical initial spectrum applicable as a reference for vibration 

level prediction. Methods of vibration impact prediction in the Russian Federation and foreign countries are 

described; vibration protection measures applied in practice on existing railways are also briefly listed. 

Key words: vibration, high-speed train, Rayleigh waves, method, estimating, prediction. 
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ɠɟɥɟɡɧɨɞɨɪɨɠɧыɦɢ ɥɢɧɢяɦɢ 
 

 

Вɜɟɞɟɧɢɟ 

ȼɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ 
ɪɚɡɜɢɜɚɟɬɫɹ ɤɪɚɣɧɟ ɛɵɫɬɪɨ, ɫɨɡɞɚɜɚɹ ɤɨɧɤɭɪɟɧɰɢɸ ɚɜɢɚɰɢɨɧɧɨɦɭ ɬɪɚɧɫɩɨɪɬɭ, ɢ 
ɫɨɟɞɢɧɹɹ ɧɟ ɬɨɥɶɤɨ ɝɨɪɨɞɚ ɜɧɭɬɪɢ ɨɞɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɚ, ɧɨ ɢ ɫɬɪɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. Ɍɚɤ, ɜ 
Ʉɢɬɚɟ ɫ 2010 ɝ. ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɩɨɟɡɞɚ ɫɟɪɢɢ CRH ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɞɨ 
350 ɤɦ/ɱ; ɜɨ Ɏɪɚɧɰɢɢ ɩɨɟɡɞɚ ɫɟɪɢɢ TGV ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 320 ɤɦ/ɱ, ɩɪɢ ɷɬɨɦ ɜ 2007 ɝ. 
ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ TGV POS ɭɫɬɚɧɨɜɢɥ ɪɟɤɨɪɞ ɫɤɨɪɨɫɬɢ [1] ɞɥɹ ɩɨɟɡɞɨɜ ɜ 
574 ɤɦ/ɱ. ɂɡ-ɡɚ ɜɵɫɨɤɢɯ ɨɛɴɟɦɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ, ɜ əɩɨɧɢɢ ɨɫɧɨɜɧɨɣ ɚɤɰɟɧɬ ɫɞɟɥɚɧ ɧɚ ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɢɡɜɟɫɬɧɵɟ ɜɨ ɜɫɟɦ ɦɢɪɟ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɩɨɟɡɞɚ Shinkansen. ȼ Ɋɨɫɫɢɢ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɟɪɜɚɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɚɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɥɢɧɢɹ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 
ɫɨɟɞɢɧɹɬɶ ɝ. Ɇɨɫɤɜɚ ɢ ɝ. Ʉɚɡɚɧɶ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɤɨɪɨɫɬɶɸ 360 ɤɦ/ɱ.  

Ɉɞɧɚɤɨ ɬɚɤɨɟ ɫɬɪɟɦɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɜɵɡɵɜɚɟɬ 
ɩɨɜɵɲɟɧɢɟ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɢɥɟɝɚɸɳɢɟ 
ɬɟɪɪɢɬɨɪɢɢ. Ɍɚɤ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɪɨɜɧɢ ɡɜɭɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25 ɦ ɨɬ ɨɫɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 95 ɞȻȺ [2], ɱɬɨ ɧɚ 25 ɞȻȺ ɜɵɲɟ ɧɨɪɦ ɜ 
ɞɧɟɜɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫɨɝɥɚɫɧɨ ɋɇ 2.2.4/2.1.8.562-96 [3] ɢ 
əɩɨɧɢɢ ɫɨɝɥɚɫɧɨ Technical Regulatory Standards on Japanese Railways [4], ɧɚ 15 ɞȻȺ 
ɜɵɲɟ ɧɨɪɦ ɜ ɂɫɩɚɧɢɢ ɫɨɝɥɚɫɧɨ 37/2003 Noise Law [5]. ɇɟ ɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜɨ ɦɧɨɝɢɯ 
ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧɚɯ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ, ɩɪɟɜɵɲɟɧɢɹ ɩɨ 
ɷɤɜɢɜɚɥɟɧɬɧɵɦ ɭɪɨɜɧɹɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɚɤɠɟ ɦɨɝɭɬ 
ɞɨɫɬɢɝɚɬɶ 20 ɞȻȺ ɢ ɛɨɥɟɟ.  

ɋ ɨɰɟɧɤɨɣ ɜɢɛɪɚɰɢɢ ɜɨɩɪɨɫ ɹɜɥɹɟɬɫɹ ɧɟ ɦɟɧɟɟ ɨɫɬɪɵɦ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜ 
ɫɜɹɡɢ ɫɨ ɫɥɨɠɧɨɫɬɶɸ ɟɟ ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɡ-ɡɚ ɜɥɢɹɧɢɹ ɦɧɨɠɟɫɬɜɚ ɮɚɤɬɨɪɨɜ, 
ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ ɬɢɩ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ, ɜɢɞ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ, ɦɚɫɫɚ ɢ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɚ, ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɞɪ. ȼ Ɋɨɫɫɢɢ 
ɧɨɪɦɢɪɨɜɚɧɢɟ ɜɢɛɪɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɋɇ 2.2.4/2.1.8.566-96 [6], ɨɞɧɚɤɨ, ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɵɟ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬ ɭɪɨɜɧɢ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɬɨɥɶɤɨ ɜɧɭɬɪɢ ɧɨɪɦɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ (ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɩɚɥɚɬɚɯ 
ɛɨɥɶɧɢɰ, ɫɚɧɚɬɨɪɢɟɜ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɞɪ.), ɢ ɧɟ 
ɩɪɟɞɴɹɜɥɹɸɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɹɦ ɜɢɛɪɚɰɢɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɫɟɥɢɬɟɛɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, 
ɬ.ɟ. ɧɚ ɩɥɨɳɚɞɤɚɯ ɨɬɞɵɯɚ, ɚ ɬɚɤɠɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ.  

ȼ ɊɎ ɧɨɪɦɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜɢɛɪɚɰɢɢ ɫɨɝɥɚɫɧɨ ɋɇ 2.2.4/2.1.8.566-96 [6] 

ɹɜɥɹɸɬɫɹ ɩɪɢ ɱɚɫɬɨɬɧɨɦ (ɫɩɟɤɬɪɚɥɶɧɨɦ) ɚɧɚɥɢɡɟ – ɫɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ 
ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɢɥɢ ɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɨɜɧɢ, ɢɡɦɟɪɹɟɦɵɟ ɜ 1/1 ɢ 
1/3 ɨɤɬɚɜɧɵɯ ɩɨɥɨɫɚɯ ɱɚɫɬɨɬ, ɩɪɢ ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟɧɤɟ ɩɨ ɱɚɫɬɨɬɟ – ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɢɥɢ ɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɨɜɧɢ, 
ɢɡɦɟɪɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɮɢɥɶɬɪɨɜ. 

ɋɨɝɥɚɫɧɨ ɋɇ 2.2.4/2.1.8.566-96 [6] ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ ɜ ɠɢɥɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ – ɷɬɨ ɭɪɨɜɟɧɶ ɮɚɤɬɨɪɚ, ɤɨɬɨɪɵɣ ɧɟ ɜɵɡɵɜɚɟɬ ɭ ɱɟɥɨɜɟɤɚ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɛɟɫɩɨɤɨɣɫɬɜɚ ɢ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ɜɢɛɪɚɰɢɨɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. 
Ʉɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɱɢɫɥɨɜɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɢɛɪɚɰɢɢ, ɚ ɷɤɜɢɜɚɥɟɧɬɧɵɣ (ɩɨ ɷɧɟɪɝɢɢ) ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ – 

ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ ɩɨɫɬɨɹɧɧɨɣ ɜɨ ɜɪɟɦɟɧɢ ɜɢɛɪɚɰɢɢ [6]. 
Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɢ ɜ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ISO 2631 [7, 8], ɜ Ȼɪɢɬɚɧɢɢ BS 6472 [9], BS 6841 [10], ɜ Ƚɟɪɦɚɧɢɢ DIN 4150–2 [11], 
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DIN 45669–1 [12]. Ɍɚɤ, ɞɥɹ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɢ ɜ ɫɬɚɧɞɚɪɬɚɯ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧ 
ɩɪɢɦɟɧɹɸɬɫɹ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ ɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɫɤɨɪɨɫɬɢ, 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɣ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɢɧɵɯ ɮɭɧɤɰɢɣ ɤɨɪɪɟɤɰɢɢ, ɞɨɡɚ ɜɢɛɪɚɰɢɢ, ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɡɧɚɱɟɧɢɣ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɣ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɩɪɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɢ. 

ȼ ɪɚɛɨɬɟ [13] ɬɚɤɠɟ ɜɵɞɜɢɝɚɥɢɫɶ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ 
ɧɨɪɦɢɪɨɜɚɧɢɸ ɜ ɊɎ ɦɚɤɫɢɦɚɥɶɧɵɯ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢɥɢ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɢɥɢ ɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ, ɧɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɩɟɪɟɱɟɧɶ ɧɨɪɦɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɊɎ ɧɟ ɜɤɥɸɱɟɧɵ.  

1. Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɢɛɪɚɰɢɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɟɡɞɨɜ 

ɂɡɭɱɟɧɢɟɦ ɜɢɛɪɚɰɢɢ ɨɬ ɩɨɟɡɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɤɨɪɨɫɬɧɵɯ, ɡɚɧɢɦɚɥɢɫɶ ɦɧɨɝɢɟ 
ɢɫɫɥɟɞɨɜɚɬɟɥɢ (ɫɦ. ɧɚɩɪɢɦɟɪ [14-26]). 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜɵɞɟɥɹɸɬ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɬɢɩɚ ɜɨɥɧ ɜɢɛɪɚɰɢɢ ɜ ɝɪɭɧɬɚɯ [14, 
15]: 

 ɜɨɥɧɵ ɫɠɚɬɢɹ (ɩɪɨɞɨɥɶɧɵɟ ɜɨɥɧɵ), ɫ ɞɜɢɠɟɧɢɟɦ ɱɚɫɬɢɰ ɜ ɜɢɞɟ ɤɨɥɟɛɚɧɢɣ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧɵ (ɪɢɫ. 1, ɚ); 

 ɜɨɥɧɵ ɫɞɜɢɝɚ (ɩɨɩɟɪɟɱɧɵɟ ɜɨɥɧɵ), ɫ ɞɜɢɠɟɧɢɟɦ ɱɚɫɬɢɰ ɜ ɜɢɞɟ ɤɨɥɟɛɚɧɢɣ ɜ 
ɩɥɨɫɤɨɫɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧɵ 
(ɪɢɫ. 1, ɛ); 

 ɜɨɥɧɵ Ɋɷɥɟɹ (ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɥɧɵ), ɫ ɷɥɥɢɩɬɢɱɟɫɤɢɦ ɞɜɢɠɟɧɢɟɦ ɱɚɫɬɢɰ ɜ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɜɨɥɧɵ ɢ ɡɚɬɭɯɚɸɳɢɟ ɫ ɝɥɭɛɢɧɨɣ (ɪɢɫ. 1, ɜ); 

 ɜɨɥɧɵ Ʌɚɜɚ (ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɩɨɥɹɪɢɡɨɜɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɥɧɵ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟɫɹ ɜ ɫɥɨɢɫɬɨɣ ɫɪɟɞɟ), ɫ ɞɜɢɠɟɧɢɟɦ ɱɚɫɬɢɰ ɜ ɜɢɞɟ 
ɤɨɥɟɛɚɧɢɣ ɜ ɩɥɨɫɤɨɫɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɧɚɩɪɚɜɥɟɧɢɸ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧɵ (ɪɢɫ. 1, ɝ). 

 
 

ɚ) ɛ) 

 
 

ɜ) ɝ) 
 

ɚ) ɜɨɥɧɵ ɫɠɚɬɢɹ (ɩɪɨɞɨɥɶɧɵɟ ɜɨɥɧɵ), ɛ) ɜɨɥɧɵ ɫɞɜɢɝɚ (ɩɨɩɟɪɟɱɧɵɟ ɜɨɥɧɵ) 
ɜ) ɜɨɥɧɵ Ɋɷɥɟɹ, ɝ) ɜɨɥɧɵ Ʌɚɜɚ 

Ɋɢɫ.1. ȼɢɞɵ ɜɨɥɧ ɜɢɛɪɚɰɢɢ ɜ ɝɪɭɧɬɟ [15] 
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ɉɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧыɯ ɩɨɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧы ɯ ɜɨɥɧ Ɋэɥɟя, ɫɨɡɞɚɜɚɟɦыɯ ɜыɫɨɤɨɫɤɨɪɨɫɬɧыɦɢ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧыɦɢ ɥɢɧɢяɦɢ 
 

 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɢɞɟɚɥɶɧɨɝɨ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɝɪɭɧɬ ɹɜɥɹɟɬɫɹ ɭɫɥɨɜɧɨ 
ɨɞɧɨɪɨɞɧɨɣ ɷɥɚɫɬɢɱɧɨɣ ɫɪɟɞɨɣ, ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɜɨɥɧɵ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɜɨ 
ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɢ ɡɚɬɭɯɚɸɬ ɡɚ ɫɱɟɬ ɩɪɨɣɞɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɢ ɩɨɝɥɨɳɚɸɳɢɯ ɫɜɨɣɫɬɜ 
ɝɪɭɧɬɚ. ȼɨɥɧɵ Ɋɷɥɟɹ ɡɚɬɭɯɚɸɬ ɡɚ ɫɱɟɬ ɩɪɨɣɞɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɱɟɦ 

ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ (ɨɛɴɟɦɧɵɟ) ɜɨɥɧɵ, ɬ.ɤ. ɢɯ ɚɦɩɥɢɬɭɞɵ ɨɛɪɚɬɧɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɤɜɚɞɪɚɬɧɨɦɭ ɤɨɪɧɸ ɢɡ ɩɪɨɣɞɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ 
ɨɛɴɟɦɧɵɯ ɜɨɥɧ ɚɦɩɥɢɬɭɞɵ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɩɪɨɣɞɟɧɧɨɦɭ ɪɚɫɫɬɨɹɧɢɸ.  

ȼɨɥɧɵ Ɋɷɥɟɹ ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ ɦɟɞɥɟɧɧɵɦɢ ɜɨɥɧɚɦɢ, ɨɞɧɚɤɨ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ 
ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɩɟɪɟɞɚɜɚɟɦɨɣ ɷɧɟɪɝɢɢ, ɱɟɦ ɞɪɭɝɢɟ ɜɨɥɧɵ. ɋɤɨɪɨɫɬɶ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɩɪɭɝɨɫɬɶɸ ɢ ɩɥɨɬɧɨɫɬɶɸ ɝɪɭɧɬɚ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 50 ɞɨ 300 ɦ/ɫ 
(ɞɨ 130 ɦ/ɫ – ɞɥɹ ɦɹɝɤɢɯ ɩɨɱɜ, ɞɨ 300 ɦ/ɫ – ɞɥɹ ɬɜɟɪɞɵɯ ɩɨɱɜ). ɉɪɢ ɷɬɨɦ ɦɹɝɤɢɟ ɩɨɱɜɵ 
ɦɨɝɭɬ ɛɵɬɶ ɭɤɪɟɩɥɟɧɵ ɡɚ ɫɱɟɬ ɫɜɚɣ ɢ ɧɚɫɵɩɟɣ ɢɡ ɛɨɥɟɟ ɬɜɟɪɞɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɣ [16] ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɧɚɤɥɨɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɥɥɚɫɬɚ ɢ ɧɚɫɵɩɢ ɜɦɟɫɬɟ 
ɫɨ ɫɜɚɹɦɢ ɫɨɡɞɚɸɬ ɷɮɮɟɤɬ ɥɨɜɭɲɤɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɜɵɡɜɚɧɧɵɟ ɩɨɟɡɞɨɦ ɜɨɥɧɵ, 
ɨɫɨɛɟɧɧɨ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ, ɩɚɞɚɸɳɢɟ ɧɚ ɧɚɤɥɨɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɤɚɡɵɜɚɸɬɫɹ ɜ 
«ɥɨɜɭɲɤɟ» ɢ ɪɚɫɫɟɢɜɚɸɬɫɹ ɜ ɫɢɫɬɟɦɟ «ɧɚɫɵɩɶ-ɫɜɚɣɧɨɟ ɨɫɧɨɜɚɧɢɟ», ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɹ ɚɦɩɥɢɬɭɞɵ ɜɢɛɪɚɰɢɢ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɚɫɵɩɢ. Ⱦɪɭɝɢɦ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɵɫɨɤɢɟ ɱɚɫɬɨɬɵ ɡɚɬɭɯɚɸɬ ɝɨɪɚɡɞɨ ɛɵɫɬɪɟɟ, 
ɱɟɦ ɧɢɡɤɢɟ, ɬɚɤ ɱɬɨ ɧɢɡɤɢɟ ɱɚɫɬɨɬɵ ɞɨɦɢɧɢɪɭɸɬ ɜ ɫɩɟɤɬɪɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ 
ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɪɨɜ ɨɬ ɢɫɬɨɱɧɢɤɚ. 

ȼ ɪɟɚɥɶɧɵɯ ɠɟ ɭɫɥɨɜɢɹɯ ɝɪɭɧɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɟɨɞɧɨɪɨɞɧɵɦ ɫɨɫɬɚɜɨɦ, ɜ ɤɨɬɨɪɨɦ 
ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɨɬɞɟɥɶɧɵɟ ɫɥɨɢ ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ, ɢ ɬɨɝɞɚ ɜɢɛɪɚɰɢɨɧɧɵɟ ɜɨɥɧɵ 
ɛɭɞɭɬ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɩɨ ɝɪɚɧɢɰɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɥɨɹ (ɜɨɥɧɵ ɋɬɨɭɧɥɢ) ɢ 
ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɢɡ ɨɞɧɨɝɨ ɬɢɩɚ ɜɨɥɧ ɜ ɞɪɭɝɢɟ. 

Ɍɚɤɠɟ, ɤɚɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɪɚɧɟɟ, ɜɢɛɪɚɰɢɹ ɡɚɜɢɫɢɬ ɨɬ ɦɚɫɫɵ ɩɨɟɡɞɚ, ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɭɫɬɪɨɣɫɬɜɚ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ (ɬɢɩɚ ɢ 
ɦɚɬɟɪɢɚɥɚ ɲɩɚɥ, ɦɚɬɟɪɢɚɥɚ ɛɚɥɥɚɫɬɧɨɝɨ ɫɥɨɹ, ɬɨɥɳɢɧɵ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ) ɢ ɞɪ.  

ȼ ɪɚɛɨɬɟ [15], ɹɜɥɹɸɳɟɣɫɹ ɨɞɧɢɦ ɢɡ ɨɬɱɟɬɨɜ ɒɜɟɞɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ, ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɞɟɮɟɤɬɵ 
ɤɨɥɟɫɚ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɧɟɫɬɚɛɢɥɶɧɨɦɭ ɞɜɢɠɟɧɢɸ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 
(ɩɨɞɩɪɵɝɢɜɚɧɢɟ, ɪɚɫɤɚɱɢɜɚɧɢɟ, ɛɪɨɫɚɧɢɟ ɢ ɤɨɥɟɛɚɧɢɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ) ɢ 
ɜɥɢɹɸɳɢɟ ɧɚ ɛɚɡɨɜɨɟ ɩɨɥɟ ɧɚɩɪɹɠɟɧɢɣ ɩɨɞ ɩɨɟɡɞɨɦ: ɷɤɫɰɟɧɬɪɢɱɧɨɟ ɤɨɥɟɫɨ, 

ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ ɤɨɥɟɫɨ, ɤɨɥɟɫɨ c ɜɵɛɨɢɧɚɦɢ. Ȼɨɥɟɟ ɬɨɝɨ, ɫɬɚɬɢɱɟɫɤɢɣ ɜɟɫ ɩɨɟɡɞɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɫɧɨɜɧɨɟ ɩɨɥɟ ɧɚɩɪɹɠɟɧɢɣ, ɫɨɡɞɚɜɚɟɦɨɟ ɩɨɟɡɞɨɦ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɧɟɩɨɞɪɟɫɫɨɪɟɧɧɵɟ ɦɚɫɫɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɜɟɫɤɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɢɯ ɫɤɨɪɨɫɬɶɸ, ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶ, ɜ ɤɚɤɨɣ ɫɬɟɩɟɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɭɬɟɣ ɢ ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ ɭɫɢɥɹɬ ɷɬɨ ɩɨɥɟ ɧɚɩɪɹɠɟɧɢɣ [15]. 

ɇɚɝɥɹɞɧɨ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɭɪɨɜɧɢ ɜɢɛɪɚɰɢɢ ɦɨɠɧɨ 
ɩɨ ɪɢɫɭɧɤɭ 2. Ɍɚɤ, ɨɞɧɨɦ ɢɡ ɚɦɟɪɢɤɚɧɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ [17], ɩɨɫɜɹɳɟɧɧɵɯ ɨɰɟɧɤɟ 
ɭɪɨɜɧɟɣ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɩɨɟɡɞɨɜ, ɢ ɪɚɡɪɚɛɨɬɚɧɧɨɦ 
ɩɪɢ ɩɨɞɞɟɪɠɤɟ Ⱦɟɩɚɪɬɚɦɟɧɬɚ ɬɪɚɧɫɩɨɪɬɚ ɋɒȺ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ 
ɫɩɟɤɬɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɜɢɛɪɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɩɨɟɡɞɨɜ [17]: TGV ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
290 ɤɦ/ɱ (Ɏɪɚɧɰɢɹ), X2000 ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 185 ɤɦ/ɱ (ɒɜɟɰɢɹ), Pendolino ɩɪɢ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 195 ɤɦ/ɱ (ɂɬɚɥɢɹ). Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 2 ɞɚɠɟ ɩɪɢ ɧɟɛɨɥɶɲɨɣ 
ɪɚɡɧɨɫɬɢ ɜ ɫɤɨɪɨɫɬɢ (10 ɤɦ/ɱ ɦɟɠɞɭ ɩɨɟɡɞɚɦɢ X2000 ɢ Pendolino), ɪɚɡɧɢɰɚ ɜ ɭɪɨɜɧɹɯ 
ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 15 ɞȻ, ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɧɚ ɧɟɤɨɬɨɪɵɯ ɱɚɫɬɨɬɚɯ ɭɪɨɜɧɢ ɜɢɛɪɚɰɢɢ ɩɪɢ 
ɪɚɡɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜ 100 ɤɦ/ɱ ɧɚ ɧɟɤɨɬɨɪɵɯ ɱɚɫɬɨɬɚɯ ɦɨɝɭɬ ɛɵɬɶ 
ɫɨɩɨɫɬɚɜɢɦɵ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɥɢɱɢɹɦɢ ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
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ɷɤɫɩɟɪɢɦɟɧɬɨɜ (ɦɨɞɟɥɢ ɢ ɦɚɫɫɵ ɩɨɟɡɞɚ, ɧɚɥɢɱɢɹ ɞɟɮɟɤɬɨɜ ɤɨɥɟɫɧɵɯ ɩɚɪ, 
ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɢ ɭɱɚɫɬɤɚ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɫɨɫɬɨɹɧɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ 
ɢ ɬ.ɞ.). Ȼɨɥɟɟ ɬɨɝɨ, ɧɚɩɪɢɦɟɪ, ɢɡɧɨɫ ɢɥɢ ɧɟɪɨɜɧɨɫɬɢ ɤɨɥɟɫɧɨɣ ɩɚɪɵ ɢɥɢ ɜɨɥɧɨɨɛɪɚɡɧɵɣ 
ɢɡɧɨɫ ɪɟɥɶɫ ɦɨɝɭɬ ɭɜɟɥɢɱɢɜɚɬɶ ɭɪɨɜɧɢ ɜɢɛɪɚɰɢɢ ɞɨ 10 ɞȻ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɛɟɡɛɚɥɥɚɫɬɧɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɩɭɬɢ – ɭɦɟɧɶɲɚɬɶ ɟɟ ɧɚ 3 ɞȻ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɢɤɚɤɨɣ ɫɩɟɤɬɪ ɧɟ ɞɨɥɠɟɧ 
ɩɪɢɧɢɦɚɬɶɫɹ ɡɚ «ɬɢɩɢɱɧɵɣ» ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɩɨɟɡɞɚɦɢ. 

 

 

Ɋɢɫ. 2. ɋɪɚɜɧɟɧɢɟ ɬɪɟɬɶɨɤɬɚɜɧɵɯ ɫɩɟɤɬɪɨɜ ɜɢɛɪɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɩɨɟɡɞɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
30,5 ɦ ɨɬ ɨɫɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ [17] 

 

ȼɨɡɞɟɣɫɬɜɢɟ ɜɢɛɪɚɰɢɢ ɫɬɚɧɨɜɢɬɫɹ ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɵɦ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɩɨɟɡɞɚ 
ɞɨɫɬɢɝɚɟɬ «ɤɪɢɬɢɱɟɫɤɨɝɨ» ɡɧɚɱɟɧɢɹ ɢ ɩɪɟɜɵɲɚɟɬ ɜɨɥɧɨɜɭɸ ɫɤɨɪɨɫɬɶ Ɋɷɥɟɹ ɜ ɨɩɨɪɧɨɦ 
ɝɪɭɧɬɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɪɟɡɤɢɣ ɪɨɫɬ ɜɢɛɪɚɰɢɢ ɝɪɭɧɬɚ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ 
ɪɟɡɨɧɚɧɫɧɨ-ɩɨɞɨɛɧɨɝɨ ɹɜɥɟɧɢɹ, ɧɚɡɵɜɚɟɦɵɣ «ɜɢɛɪɚɰɢɨɧɧɵɣ ɭɞɚɪ», ɬɟɨɪɟɬɢɱɟɫɤɢ 
ɩɪɟɞɫɤɚɡɚɧɧɵɣ ɫɨɚɜɬɨɪɨɦ ɫɬɚɬɶɢ Ʉɪɵɥɨɜɵɦ ȼ.ȼ. ɜ 1994-1996 ɝɝ. ɉɪɢ ɷɬɨɦ 
«ɤɪɢɬɢɱɟɫɤɚɹ» ɫɤɨɪɨɫɬɶ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜɵɫɨɬɨɣ ɧɚɫɵɩɢ. ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ 
ɪɚɛɨɬɚ [18] ɩɨ ɢɡɭɱɟɧɢɸ ɜɢɛɪɚɰɢɢ, ɩɪɨɜɟɞɟɧɧɚɹ ɧɚ ɤɢɬɚɣɫɤɨɣ ɫɤɨɪɨɫɬɧɨɣ ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɟ ɉɟɤɢɧ → ɒɚɧɯɚɣ ɫ ɬɟɫɬɨɜɵɦɢ ɫɤɨɪɨɫɬɹɦɢ ɩɨɟɡɞɨɜ CRH380AL ɢ CRH380BL 

300-425 ɤɦ/ɱ, ɬɚɤɠɟ ɩɨɞɬɜɟɪɞɢɥɚ ɧɚɥɢɱɢɟ ɩɢɤɨɜɵɯ ɡɧɚɱɟɧɢɣ ɜɢɛɪɚɰɢɢ ɧɚ 
ɛɟɡɛɚɥɥɚɫɬɧɨɦ ɭɱɚɫɬɤɟ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɜ ɨɫɧɨɜɧɨɦ ɜ ɞɢɚɩɚɡɨɧɟ 20-

60 Ƚɰ. 
Ⱦɨɛɚɜɨɱɧɨɟ ɭɫɢɥɟɧɢɟ ɜɢɛɪɚɰɢɢ ɩɪɢ ɧɚɥɢɱɢɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɭɞɚɪɚ ɦɨɠɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɧɚɥɢɱɢɢ ɢɡɝɢɛɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ [19, 21].  

2. Ɇɟɬɨɞы ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɟɡɞɨɜ 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ ɂɋɈ 14837-2007 (ISO 14837-1:2005) [20] ɜɫɟ 
ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ, ɷɦɩɢɪɢɱɟɫɤɢɟ 
(ɥɨɤɚɥɶɧɵɟ ɢ ɝɥɨɛɚɥɶɧɵɟ) ɢ ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɢɟ. Ɍɨɱɧɨɫɬɶ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɡɚɜɢɫɢɬ ɨɬ ɩɨɥɧɨɬɵ ɭɱɟɬɚ ɜɫɟɯ ɜɥɢɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɢ ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 
ɪɚɫɱɟɬɟ ɩɚɪɚɦɟɬɪɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɊɎ ɜɟɞɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɋɉ «Ɂɚɳɢɬɚ ɨɬ ɜɢɛɪɚɰɢɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɥɢɧɢɣ. ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ», ɩɪɨɟɤɬ ɤɨɬɨɪɨɝɨ ɞɨɫɬɭɩɟɧ ɧɚ 
ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ Ɋɨɫɫɬɚɧɞɚɪɬɚ ɊɎ (ɨɛɳɟɫɬɜɟɧɧɵɟ ɫɥɭɲɚɧɢɹ ɩɪɨɯɨɞɢɥɢ ɜ ɢɸɧɟ-

ɚɜɝɭɫɬɟ 2018 ɝ., ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɭɧɤɬɨɦ 5 ɉɨɫɬɚɧɨɜɥɟɧɢɹ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ №624 ɨɬ 1 ɢɸɥɹ 2016 ɝ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɪɚɜɢɥ ɪɚɡɪɚɛɨɬɤɢ, ɭɬɜɟɪɠɞɟɧɢɹ, 



26 Ɋɚɫɫɨшɟɧɤɨ Ю.ɋ., Иɜɚɧɨɜ Н.И., Кɪыɥɨɜ В.В. 
ɉɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧыɯ ɩɨɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧы ɯ ɜɨɥɧ Ɋэɥɟя, ɫɨɡɞɚɜɚɟɦыɯ ɜыɫɨɤɨɫɤɨɪɨɫɬɧыɦɢ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧыɦɢ ɥɢɧɢяɦɢ 
 

ɨɩɭɛɥɢɤɨɜɚɧɢɹ, ɢɡɦɟɧɟɧɢɹ ɢ ɨɬɦɟɧɵ ɫɜɨɞɨɜ ɩɪɚɜɢɥ»), ɝɞɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɞɜɟ 
ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɢɤɢ: ɨɰɟɧɨɱɧɚɹ ɢ ɞɟɬɚɥɶɧɚɹ. Ɉɰɟɧɨɱɧɚɹ ɦɟɬɨɞɢɤɚ ɩɪɢɜɨɞɢɬ 
ɮɨɪɦɭɥɭ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɢɛɪɨɫɤɨɪɨɫɬɢ, ɢɫɯɨɞɹ ɢɡ ɢɡɦɟɪɟɧɧɨɝɨ (ɷɦɩɢɪɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ) ɢɥɢ ɪɚɫɫɱɢɬɚɧɧɨɝɨ (ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɦɨɞɟɥɶ) ɨɤɬɚɜɧɨɝɨ ɫɩɟɤɬɪɚ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɤɨɪɨɫɬɢ ɤɨɥɟɛɚɧɢɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɢ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, 
ɭɱɢɬɵɜɚɸɳɢɯ ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɢɝɚɸɳɢɯɫɹ ɩɨɟɡɞɨɜ; ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɩɨɟɡɞɚ; ɢɡɧɨɫ ɩɭɬɢ, ɤɨɥɟɫɧɵɯ ɩɚɪ; ɧɚɥɢɱɢɟ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ; ɧɚɥɢɱɢɟ ɫɢɫɬɟɦ 
ɜɢɛɪɨɢɡɨɥɹɰɢɢ; ɜɢɞ ɮɭɧɞɚɦɟɧɬɚ; ɪɟɡɨɧɚɧɫ ɨɝɪɚɠɞɚɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɦɟɳɟɧɢɣ; 
ɢɡɦɟɧɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɩɨ ɜɵɫɨɬɟ. Ⱦɟɬɚɥɶɧɚɹ ɦɟɬɨɞɢɤɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɪɚɡɪɚɛɨɬɤɟ 
ɤɨɧɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɦɟɬɨɞɚ ɝɪɚɧɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɢɯ ɫɨɜɦɟɳɟɧɢɹ. 

Ⱥɧɚɥɨɝɢɱɧɵɣ ɩɨɞɯɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɚɦɟɪɢɤɚɧɫɤɨɦ ɞɨɤɭɦɟɧɬɟ [17], ɝɞɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɚ ɫɩɨɫɨɛɚ ɪɚɫɱɟɬɚ ɜɢɛɪɚɰɢɢ: ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ (ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ) ɢ 
ɞɟɬɚɥɶɧɵɣ.  

ȼ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ (ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɣ) ɦɨɞɟɥɢ [17] ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ ɬɢɩɚ 
ɩɨɟɡɞɨɜ: ɦɚɝɥɟɜ ɢ ɤɨɥɟɫɧɵɟ ɩɨɞɜɢɠɧɵɟ ɫɨɫɬɚɜɵ. ȼ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɩɪɚɜɤɢ ɧɚ 
ɪɹɞ ɮɚɤɬɨɪɨɜ: ɫɤɨɪɨɫɬɶ, ɬɢɩ ɤɨɥɟɫ (ɞɥɹ ɤɨɥɟɫɧɵɯ ɩɨɟɡɞɨɜ), ɢɡɧɨɫ ɪɟɥɶɫ (ɞɥɹ ɤɨɥɟɫɧɵɯ 
ɩɨɟɡɞɨɜ), ɬɢɩ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ, ɧɚɥɢɱɢɟ ɩɨɞɛɚɥɥɚɫɬɧɵɯ ɦɚɬɨɜ, ɝɟɨɥɨɝɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ, ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɷɬɚɠɧɨɫɬɶ ɫɬɪɨɟɧɢɹ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɨɰɟɧɢɜɚɟɬɫɹ ɜɢɛɪɚɰɢɹ,  
Ɉɩɨɪɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɨɟɡɞɨɜ ɹɜɥɹɸɬɫɹ 240 ɤɦ/ɱ, ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɤɨɬɨɪɵɯ ɞɚɸɬ ɩɨɩɪɚɜɤɭ 
ɨɬ +6 ɞȻ  ɞɨ -6 ɞȻ  ɞɥɹ ɤɨɥɟɫɧɵɯ ɩɨɟɡɞɨɜ ɢ +14 ɞȻ ɞɨ -10 ɞȻ ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɩɨɟɡɞɚ 120 ɤɦ/ɱ ɢ 480 ɤɦ/ɱ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ⱦɟɬɚɥɶɧɵɣ ɦɟɬɨɞ [17] ɬɚɤɠɟ ɧɚɩɪɚɜɥɟɧ ɧɚ ɢɡɭɱɟɧɢɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɷɬɚɩɨɜ: ɨɛɫɥɟɞɨɜɚɧɢɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɢɛɪɚɰɢɣ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɛɭɞɭɳɢɯ ɜɢɛɪɚɰɢɣ ɢ ɢɯ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɪɚɡɪɚɛɨɬɤɚ ɜɢɛɪɨɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɨɛɫɬɜɟɧɧɵɯ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫɨɚɜɬɨɪ ɫɬɚɬɶɢ 
Ʉɪɵɥɨɜ ȼ.ȼ. ɢɫɩɨɥɶɡɨɜɚɥ ɦɟɬɨɞ ɮɭɧɤɰɢɣ Ƚɪɢɧɚ ɜ ɫɜɨɢɯ ɪɚɛɨɬɚɯ [21-23]. Ɋɟɲɟɧɢɟ ɛɵɥɨ 
ɨɫɧɨɜɚɧɨ ɧɚ ɩɨɥɨɠɟɧɢɹɯ: ɩɨɟɡɞ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧ ɧɚɛɨɪɨɦ ɧɚɝɪɭɡɨɤ ɩɨɫɬɨɹɧɧɨɣ 
ɜɟɥɢɱɢɧɵ, ɞɜɢɠɭɳɢɯɫɹ ɩɨ ɪɟɥɶɫɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɢɡɦɟɧɹɸɳɢɯɫɹ ɜɨ ɜɪɟɦɟɧɢ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɫɢɥ, ɧɚɩɪɚɜɥɟɧɧɵɯ 
ɜɟɪɬɢɤɚɥɶɧɨ ɜɧɢɡ ɜ ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɨ. ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɜɵɡɜɚɧɧɚɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɫɢɥɨɣ, ɛɵɥɚ ɧɚɣɞɟɧɚ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 
Ƚɪɢɧɚ, ɚ ɩɨɥɟ ɜɢɛɪɚɰɢɢ, ɫɨɡɞɚɜɚɟɦɨɟ ɞɜɢɠɭɳɢɦɫɹ ɩɨɟɡɞɨɦ, ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɫ 
ɩɨɦɨɳɶɸ ɧɚɥɨɠɟɧɢɹ ɩɨɥɟɣ, ɫɨɡɞɚɜɚɟɦɵɯ ɤɚɠɞɨɣ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɫɢɥɨɣ. Ɉɩɢɫɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɜɢɛɪɚɰɢɢ ɦɟɬɨɞɚɦɢ ɤɨɧɟɱɧɵɯ ɢ ɝɪɚɧɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɡɥɢɱɧɵɯ 
ɪɚɡɦɟɪɨɜ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɟ ɫ ɦɟɬɨɞɨɦ Ʉɪɵɥɨɜɚ ȼ.ȼ. ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɫɬɚɬɶɟ Pham-Ngoc 

Thach, Han-Long Liu ɢ Gang-Qiang Kong [16]. 

Ɉɬɞɟɥɶɧɵɦɢ ɦɚɥɨɢɫɫɥɟɞɨɜɚɧɧɵɦɢ ɜɨɩɪɨɫɚɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ 
ɲɭɦɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɩɨɟɡɞɚ ɜ ɬɭɧɧɟɥɹɯ ɢ ɧɚ 
ɷɫɬɚɤɚɞɚɯ.  

Ɇɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɜɢɛɪɚɰɢɟɣ ɡɚɜɢɫɹɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɬ ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ 
ɦɟɯɚɧɢɡɦɚ ɜɨɡɛɭɠɞɟɧɢɹ. Ɍɚɤ, ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɲɟɣ ɢɥɢ «ɩɨɞɡɟɦɧɵɯ 
ɷɤɪɚɧɨɜ» ɦɟɠɞɭ ɡɚɳɢɳɚɟɦɵɦ ɨɛɴɟɤɬɨɦ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɩɭɬɹɦɢ (ɪɢɫ. 3) [24-26], 

ɷɮɮɟɤɬ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɱɚɫɬɨɬɵ ɜɢɛɪɚɰɢɢ ɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɨɪɭɠɟɧɢɹ/ ɫɨɨɪɭɠɟɧɢɣ 
(ɝɥɭɛɢɧɚ, ɲɢɪɢɧɚ, ɦɚɬɟɪɢɚɥ ɡɚɩɨɥɧɟɧɢɹ). ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 10 ɞȻ ɧɚ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬɚɯ 
[14].  

Ⱦɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɢ ɹɜɥɹɸɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɜɨɥɧ ɩɭɬɟɦ ɩɪɢɞɚɧɢɹ ɠɟɫɬɤɨɫɬɢ ɦɹɝɤɨɦɭ ɝɪɭɧɬɭ, ɢ 



27 NOISE Theory and Practice 

 

ɦɟɯɚɧɢɡɦɨɜ, ɩɨɜɵɲɚɸɳɢɯ ɠɟɫɬɤɨɫɬɶ ɨɫɧɨɜɚɧɢɹ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ, ɱɬɨ ɨɫɨɛɟɧɧɨ 
ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ [14].  

 

 

 

 

 

 

 
 

Ɋɢɫ. 3. ɍɫɬɪɨɣɫɬɜɨ ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɢɯ ɬɪɚɧɲɟɣ [26] 
 

Зɚɤɥɸɱɟɧɢɟ 

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɜɢɛɪɚɰɢɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɠɟɥɟɡɧɵɦ ɞɨɪɨɝɚɦ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɢ ɜ ɨɫɨɛɟɧɧɨɫɬɢ, ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦ, ɫɟɥɢɬɟɛɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɜɚɠɧɵɦ, 
ɤɚɤ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦ ɜɧɭɬɪɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ, ɬɚɤ ɢ 
ɞɥɹ ɨɰɟɧɤɢ ɭɪɨɜɧɟɣ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɛɥɢɡɥɟɠɚɳɢɯ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɋɥɨɠɧɨɫɬɶ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɢ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɜɨɥɧ Ɋɷɥɟɹ, 
ɜɵɡɜɚɧɧɚɹ ɜɥɢɹɧɢɟɦ ɦɧɨɠɟɫɬɜɚ ɮɚɤɬɨɪɨɜ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɥɭɱɚɹ, ɧɟ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɬɢɩɨɜɭɸ ɦɨɞɟɥɶ ɞɥɹ ɪɚɫɱɟɬɚ 
ɜɢɛɪɚɰɢɢ. Ⱦɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɬɢɩ ɝɪɭɧɬɚ, ɬɢɩ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɜɟɪɯɧɟɟ ɫɬɪɨɟɧɢɟ 
ɩɭɬɢ, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɚ, ɩɨɜɨɪɨɬɵ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɤɨɪɪɟɤɬɧɨɣ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɵɯ ɩɨɥɟɣ. Ȼɨɥɟɟ ɬɨɝɨ, ɤɪɚɣɧɟ ɜɚɠɧɨ 
ɭɱɢɬɵɜɚɬɶ ɹɜɥɟɧɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɭɞɚɪɚ ɧɚ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɚ, 
ɨɫɨɛɟɧɧɨ ɜ ɦɹɝɤɢɯ ɝɪɭɧɬɚɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɧɚɪɨɞɨɜɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɢɡɭɱɟɧɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧ Ɋɷɥɟɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ 
ɩɨɟɡɞɨɜ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɧɚɩɪɹɦɭɸ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɭɪɨɜɧɟɣ 
ɜɢɛɪɚɰɢɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ 
ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ ɭɫɥɨɜɢɹ, ɤɚɤ ɦɢɧɢɦɭɦ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɝɪɭɧɬɚ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 
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Ȼɟɡɜɟɪɯɚɹ ȿ.Ⱥ.1*, ɑɟɛɨɬɚɪɟɜɚ ȿ.ɘ.2 
1, 2 Ɇɚɝɢɫɬɪɚɧɬ ɤɚɮɟɞɪɵ «ɗɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

1, 2 ȻȽɌɍ «ȼɈȿɇɆȿɏ» ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ, 
ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, ɭɥ. 1-ɹ Ʉɪɚɫɧɨɚɪɦɟɣɫɤɚɹ, ɞ. 1 

Аɧɧɨɬɚɰɢɹ 

ȼ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɚ ɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɧɚɬɭɪɧɵɯ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɚɤɭɫɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɵɯ 

ɷɤɪɚɧɨɜ ɜɵɫɨɬɨɣ 2 ɦ, 3.5 ɦ ɞɨ 5 ɦ ɞɥɹ ɛɥɢɠɧɟɣ ɢ ɞɚɥɶɧɟɣ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɚ ɬɚɤɠɟ 
ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɷɤɪɚɧɚ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɨɬ 25 ɦ ɞɨ 100 ɦ.  

ɋɪɚɜɧɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɣ ɢ ɪɚɫɱɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɧɵɯ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ 
ɩɨɤɚɡɚɥɨ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɵɲɟɧɵ, ɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɪɚɡɧɵɯ 
ɦɟɬɨɞɢɤ ɞɚɸɬ ɨɬɥɢɱɢɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 ɞȻ. ɋɞɟɥɚɧ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɜɧɟɫɟɧɢɹ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɜ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɟɣɫɬɜɭɸɳɟɣ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɭɱɟɬɚ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɧɟɟ ɢɫɫɥɟɞɨɜɚɧɢɣ.  

Кɥɸɱɟɜыɟ ɫɥɨɜɚ: ɲɭɦɨɡɚɳɢɬɧɵɟ ɷɤɪɚɧɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɪɚɫɱɟɬɧɵɟ ɦɟɬɨɞɢɤɢ, ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɚɹ ɛɚɡɚ.  

Analysis of calculation of efficiency noise barriers methodologies 

Bezverkhaya E.A.1*, Chebotareva E.Y.2 
1, 2 Undergraduate student of Environment and Safety chair 

1,2 BSTU «VOENMEH» named after D.F. Ustinov, Saint-Petersburg, 1 Krasnoarmeyskaya, 1 

Abstract 

The paper analyses the existing methods of calculating the noise barrier efficiency and field 

measurement results. The values of the calculated acoustic efficiency of the noise barriers with a height of 2 m, 

3,5 m and 5 m for the near and distant lanes of the roads and when changing the distance from the barrier to 

reference point from 25 m to 100 m are given.  

Comparison of the actual and calculated efficiency of the given noise barriers showed that the values 

of the calculated efficiency are significantly overestimated, and when different methodologies are used, they differ 

from 2 to 4 dB. The conclusion is made about the need to improve and make adjustments to the calculation formulas 

of the current regulatory and technical documentation and materials to take previous studies into consideration 

are recommended.  

Key words: noise barriers, efficiency, calculation methods, regulatory and technical base. 

Вɜɟɞɟɧɢɟ 

ɍɪɛɚɧɢɡɚɰɢɹ ɬɟɪɪɢɬɨɪɢɣ, ɧɟɩɪɟɪɵɜɧɵɣ ɪɨɫɬ ɧɚɫɟɥɟɧɢɹ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɝɨɪɨɞɨɜ ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɪɨɫɬɭ 

ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɲɭɦɚ, ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɟɝɨ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɫɟɥɢɬɟɛɧɵɟ ɬɟɪɪɢɬɨɪɢɢ. ȼɦɟɫɬɟ ɫ 
ɱɢɫɥɨɦ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ: ɧɚɩɪɢɦɟɪ, ɧɚ 
ɄȺȾ, ɁɋȾ ɢ ɆɄȺȾ, ɝɞɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɱɚɫɬɤɢ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɤɨɪɨɫɬɧɵɦ ɪɟɠɢɦɨɦ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɬɪɚɫɫɚɯ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɪɚɣɨɧɚɯ ɛɵɥɨ ɭɜɟɥɢɱɟɧɨ 
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ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɩɨɜɥɟɤɥɢ ɡɚ ɫɨɛɨɣ ɩɪɟɜɵɲɟɧɢɟ ɧɨɪɦ 
ɭɪɨɜɧɟɣ ɲɭɦɚ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɦ, ɱɬɨ 
ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɪɚɫɬɚɧɢɸ ɱɢɫɥɟɧɧɨɫɬɢ ɥɸɞɟɣ, ɟɠɟɞɧɟɜɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɲɭɦɚ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ. ɉɨɫɬɨɹɧɧɵɣ ɪɨɫɬ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɝɨɜɨɪɢɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɲɭɦɨɡɚɳɢɬɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ. ɋɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦ ɦɟɬɨɞɨɦ 
ɲɭɦɨɡɚɳɢɬɵ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɬɚɥɢ ɲɭɦɨɡɚɳɢɬɧɵɟ ɷɤɪɚɧɵ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ 
ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ ɨɫɧɨɜɚɧ ɧɚ ɫɨɡɞɚɧɢɢ ɡɨɧɵ ɡɜɭɤɨɜɨɣ ɬɟɧɢ ɡɚ ɧɢɦ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɱɚɫɬɢɱɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɡɜɭɤɚ ɨɬ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɲɭɦɨɡɚɳɢɬɧɵɯ 
ɷɤɪɚɧɨɜ ɤɨɥɟɛɥɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 15 ɞȻȺ. Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɟɝɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɜɵɫɨɬɵ ɒɗ ɢ ɩɨɥɨɠɟɧɢɹ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ʉ 
ɫɨɠɚɥɟɧɢɸ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟɬ ɟɞɢɧɨɣ ɦɟɬɨɞɢɤɢ ɩɨ ɪɚɫɱɟɬɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɒɗ, ɚ ɫɭɳɟɫɬɜɭɸɳɚɹ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɬɪɟɛɭɟɬ ɜɧɟɫɟɧɢɹ 
ɤɨɪɪɟɤɬɢɪɨɜɨɤ, ɬ.ɤ. ɞɚɟɬ ɪɚɡɥɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

1. Оɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɲɭɦɨɡɚɳɢɬɧыɯ ɷɤɪɚɧɨɜ  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɩɨɞɯɨɞɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɹɜɥɹɟɬɫɹ 
ɩɨɞɯɨɞ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɹɩɨɧɫɤɢɦ ɭɱɟɧɵɦ Ɂ. Ɇɚɟɤɚɜɨɣ ɟɳɟ ɜ 1969 ɝɨɞɭ [1, 2], 
ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ (ɞɚɥɟɟ – ɒɗ) ɨɬ 
ɱɢɫɥɚ Ɏɪɟɧɟɥɹ (N). ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ, ∆ܮэкр, ɫɨɝɥɚɫɧɨ ɜɵɜɟɞɟɧɧɨɣ Ɇɚɟɤɚɜɨɣ ɮɨɪɦɭɥɟ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

экрܮ∆  = ͳͲ𝑙𝑔ʹͲ𝑁, ɞȻȺ      (1) 

 

ɝɞɟ N – ɱɢɫɥɨ Ɏɪɟɧɟɥɹ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɜɵɪɚɠɟɧɢɟɦ (2). 

 𝑁= 2𝛿/𝜆      (2) 

 

ɝɞɟ  λ – ɞɥɢɧɚ ɡɜɭɤɨɜɨɣ ɜɨɥɧɵ, ɦ; 
δ – ɪɚɡɧɨɫɬɶ ɞɥɢɧ ɩɭɬɟɣ ɡɜɭɤɨɜɨɝɨ ɥɭɱɚ, ɦ. 

Ɋɚɡɧɨɫɬɶ ɞɥɢɧ ɡɜɭɤɨɜɨɝɨ ɥɭɱɚ δ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝛿 = ܽ + ܾ − ܿ, ɦ                                                           (3) 

 

ɝɞɟ a – ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɤɭɫɬɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɢɫɬɨɱɧɢɤɚ ɲɭɦɚ 
(ɞɚɥɟɟ – ɂɒ) ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɨɣ ɒɗ, ɦ; 

b – ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɒɗ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ (ɞɚɥɟɟ – 

ɊɌ), ɦ; 
c – ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ ɂɒ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ, ɦ. 
Ƚɪɚɮɢɱɟɫɤɢ ɪɚɫɫɬɨɹɧɢɹ a, b, c ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.  

 



32 Ȼɟɡɜɟɪɯɚя Е.Ⱥ., Чɟɛɨɬɚɪɟɜɚ Е.Ю. 
Ⱥɧɚɥɢɡ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ эɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ эɤɪɚɧɨɜ 

 

 ℎиш – ɜɵɫɨɬɚ ɂɒ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ; ℎэкр – ɜɵɫɨɬɚ ɒɗ;  ℎрт – ɜɵɫɨɬɚ ɊɌ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ; 𝐻иш – ɨɬɦɟɬɤɚ ɂɒ; 𝐻экр – ɨɬɦɟɬɤɚ 
ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɒɗ; 𝐻рт – ɨɬɦɟɬɤɚ ɊɌ 

Рɢɫ. 1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɧɨɫɬɢ ɞɥɢɧ ɩɭɬɟɣ ɡɜɭɤɨɜɨɝɨ ɥɭɱɚ ɞɥɹ 
ɷɤɪɚɧɚ-ɫɬɟɧɤɢ [3] 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈȾɆ 218.2.013-2011 [3], ɪɚɫɫɬɨɹɧɢɹ a, b ɢ c ɨɩɪɟɞɟɥɹɸɬ ɫ 
ɬɨɱɧɨɫɬɶɸ ɞɨ ɫɨɬɵɯ ɞɨɥɟɣ ɦɟɬɪɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ 

 ܽ = √𝑆ଵଶ + (ℎэкр − ℎИШ)ଶ
  , ɦ    (4) ܾ = √𝑆ଶଶ + (ℎэкр − ℎРТ)ଶ

  , ɦ    (5) 

 ܿ = √ሺ𝑆ଵ + 𝑆ଶሻଶ + ሺℎРТ − ℎИШሻଶ  , ɦ   (6) 
 

ɝɞɟ ℎИШ – ɜɵɫɨɬɚ ɂɒ ɧɚɞ ɭɪɨɜɧɟɦ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, ɦ;  ℎэкр – ɜɵɫɨɬɚ ɒɗ, ɦ;  𝑆ଵ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɂɒ ɞɨ ɷɤɪɚɧɚ, ɦ;  𝑆ଶ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɷɤɪɚɧɚ ɞɨ ɊɌ, ɦ. 
ɉɪɢɧɰɢɩ ɜɵɱɢɫɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɜ ɈȾɆ 218.2.013-2011 [3] ɢ 

ɋɉ 276.1325800.2016 [4] ɨɞɢɧ ɢ ɬɨɬ ɠɟ, ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɱɢɫɥɨ Ɏɪɟɧɟɥɹ, ɨɞɧɚɤɨ 
ɮɨɪɦɭɥɵ, ɩɪɟɞɥɚɝɚɟɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ, ɪɚɡɥɢɱɧɵ. 

ɈȾɆ 218.2.013-2011 [3], ɩɪɟɞɥɚɝɚɟɬ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ ɫɧɢɠɟɧɢɹ ɲɭɦɚ 
ɩɨɫɪɟɞɫɬɜɨɦ ɷɤɪɚɧɢɪɨɜɚɧɢɹ (ɬ.ɟ. ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ∆ܮэкр): 

экрܮ∆  = ͳͺ,ʹ + ,ͺlg ሺ 𝛿 + Ͳ,Ͳʹሻ, ɞȻȺ   (7) 
 

ɝɞɟ 𝛿 – ɪɚɡɧɨɫɬɶ ɞɥɢɧ ɩɭɬɟɣ ɡɜɭɤɨɜɨɝɨ ɥɭɱɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (3), ɦ.  
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɋɉ 276.1325800.2016 [4] ɩɪɟɞɥɚɝɚɟɬ ɦɟɬɨɞ ɪɚɫɱɟɬɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɨɩɢɪɚɹɫɶ ɧɚ ɬɟɨɪɢɸ Ʉɭɪɰɟ, ɢ ɢɦɟɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ: ɨɩɪɟɞɟɥɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɨɧɨɝɪɚɦɦɨɣ, ɜɵɱɢɫɥɟɧɧɨɣ ɦɟɬɨɞɨɦ Ɇɚɟɤɚɜɵ ɞɥɹ 
ɥɢɧɟɣɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ (8).  ∆ܮэкр = ʹͲ𝑙𝑔 √ଶ𝜋|𝑁|௧ℎ √ଶ𝜋|𝑁| + 5, ɩɪɢ N≥ −Ͳ,ʹ  , ɞȻȺ     (8) 

 

∆Lэɤɪ=0, ɩɪɢ N<-0,2, ɞȻȺ 

ɝɞɟ N – ɱɢɫɥɨ Ɏɪɟɧɟɥɹ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɜɵɪɚɠɟɧɢɟɦ (2). 
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ɋɨɝɥɚɫɧɨ ɋɉ 276.1325800.2016 [4], ɮɨɪɦɭɥɚ (8), ɩɪɟɞɥɚɝɚɟɦɚɹ ɞɥɹ ɪɚɫɱɟɬɚ, 
ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɂɒ ɞɨ ɊɌ ɧɟ ɛɨɥɟɟ 200 ɦ. Ⱦɥɹ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɫɨɝɥɚɫɧɨ ɋɉ 276.1325800.2016 [4] ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ, 
ɢɡɥɨɠɟɧɧɨɣ ɜ ȽɈɋɌ 31295.2-2005 [5]. 

Ɋɚɫɱɟɬɵ ɭɪɨɜɧɟɣ ɡɜɭɤɚ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɞɥɢɧɵ ɜɨɥɧɵ λ=0,84 ɦ (ɞɥɹ ɩɨɬɨɤɨɜ 
ɚɜɬɨɦɨɛɢɥɟɣ, ɚɜɬɨɛɭɫɨɜ ɢ ɬɪɨɥɥɟɣɛɭɫɨɜ) ɫɨɝɥɚɫɧɨ ɋɉ 276.1325800.2016 [4]. 

ȿɳɟ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɫɩɨɫɨɛɨɜ ɪɚɫɱɟɬɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ȽɈɋɌ 31295.2-2005 [5], ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɜɵɱɢɫɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɚ, Dz, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: ܦ𝑧 = ͳͲlg [͵ + ሺܥଶ/𝜆ሻܥଷ𝑧ܭ𝑚𝑒௧], ɞȻ   (9) 

 

ɝɞɟ:  ܥଶ – ɤɨɧɫɬɚɧɬɚ, ɭɱɢɬɵɜɚɸɳɚɹ ɷɮɮɟɤɬ ɨɬɪɚɠɟɧɢɹ ɨɬ ɡɟɦɥɢ (ܥଶ =20). ȿɫɥɢ ɜ 
ɨɫɨɛɵɯ ɫɥɭɱɚɹɯ (ɬɜɟɪɞɵɣ ɝɪɭɧɬ, ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ ɢ ɬ.ɩ.) ɜɨ ɜɧɢɦɚɧɢɟ ɩɪɢɧɢɦɚɸɬ 
ɨɬɪɚɠɟɧɢɟ ɨɬ ɡɟɦɥɢ ɡɜɭɤɚ ɦɧɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɬɨ ܥଶ  = 40; ܥଷ – ɤɨɧɫɬɚɧɬɚ, ɭɱɢɬɵɜɚɸɳɚɹ ɞɢɮɪɚɤɰɢɸ ɧɚ ɜɟɪɯɧɢɯ ɤɪɨɦɤɚɯ. ɉɪɢ 
ɞɢɮɪɚɤɰɢɢ ɧɚ ɨɞɧɨɣ ɤɪɨɦɤɟ (ɪɢɫɭɧɨɤ 2) ܥଷ =1; 𝜆 – ɞɥɢɧɚ ɡɜɭɤɨɜɨɣ ɜɨɥɧɵ ɫ ɱɚɫɬɨɬɨɣ, ɪɚɜɧɨɣ ɫɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɱɚɫɬɨɬɟ 
ɨɤɬɚɜɧɨɣ ɩɨɥɨɫɵ, ɦ; 𝑧 – ɪɚɡɧɨɫɬɶ ɞɥɢɧ ɩɭɬɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɜɭɤɚ ɱɟɪɟɡ ɞɢɮɪɚɤɰɢɨɧɧɭɸ 
ɤɪɨɦɤɭ (ɤɪɨɦɤɢ) ɢ ɩɪɹɦɨɝɨ ɡɜɭɤɚ, ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (10), ɦ; ܭ𝑚𝑒௧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 31295.2 [5, ɮɨɪɦɭɥɚ (18)]. 

Ɋɚɡɧɨɫɬɶ ɞɥɢɧ ɩɭɬɟɣ, z, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɜɭɤɚ ɱɟɪɟɡ ɞɢɮɪɚɤɰɢɨɧɧɭɸ ɤɪɨɦɤɭ ɢ 
ɩɪɹɦɨɝɨ ɡɜɭɤɚ (ɫɦ. ɪɢɫɭɧɨɤ 2) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ 

 𝑧 = √ሺ݀௦௦ + ݀௦ሻଶ + ܽଶ − ݀, ɦ    (10) 
 

ɝɞɟ  ݀௦௦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɲɭɦɚ ɞɨ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɤɪɨɦɤɢ (ɞɨ ɩɟɪɜɨɣ 
ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɤɪɨɦɤɢ ɜ ɫɥɭɱɚɟ ɞɢɮɪɚɤɰɢɢ ɧɚ ɞɜɭɯ ɤɪɨɦɤɚɯ), ɦ; ݀௦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɤɪɨɦɤɢ (ɨɬ ɜɬɨɪɨɣ ɞɢɮɪɚɤɰɢɨɧɧɨɣ 
ɤɪɨɦɤɢ ɜ ɫɥɭɱɚɟ ɞɢɮɪɚɤɰɢɢ ɧɚ ɞɜɭɯ ɤɪɨɦɤɚɯ) ɞɨ ɩɪɢɟɦɧɢɤɚ, ɦ; ܽ – ɩɪɨɟɤɰɢɹ ɧɚ ɤɪɨɦɤɭ ɷɤɪɚɧɚ ɬɪɚɟɤɬɨɪɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɜɭɤɚ ɨɬ 
ɢɫɬɨɱɧɢɤɚ ɤ ɩɪɢɟɦɧɢɤɭ ɱɟɪɟɡ ɜɟɪɯɧɸɸ ɤɪɨɦɤɭ ɷɤɪɚɧɚ, ɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 31295.2-2005 [5] ɪɚɫɫɬɨɹɧɢɹ ݀௦௦ ɢ ݀௦ ɢɡɦɟɪɹɸɬ ɩɨ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɚɦ, ɨɩɭɳɟɧɧɵɦ ɢɡ ɢɫɬɨɱɧɢɤɚ ɲɭɦɚ ɢ ɩɪɢɟɦɧɢɤɚ ɧɚ ɜɟɪɯɧɸɸ ɤɪɨɦɤɭ 
ɷɤɪɚɧɚ. Ɂɧɚɱɟɧɢɟ ɪɚɜɧɨ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɹɦɢ ɷɬɢɯ ɩɟɪɩɟɧɞɢɤɭɥɹɪɨɜ ɜɞɨɥɶ 
ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɥɭɱɚɟ ɟɫɥɢ ɥɢɧɢɹ, ɫɨɟɞɢɧɹɸɳɚɹ ɂɒ ɢ ɩɪɢɟɦɧɢɤ, 
ɩɪɨɯɨɞɢɬ ɧɚɞ ɜɟɪɯɧɟɣ ɤɪɨɦɤɨɣ ɒɗ, ɬɨ ɡɧɚɱɟɧɢɸ ɩɪɢɩɢɫɵɜɚɸɬ ɡɧɚɤ ɦɢɧɭɫ [5]. 

ȽɈɋɌ 31295.2-2005 [5] ɪɚɫɫɱɢɬɵɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɞɥɹ ɜɫɟɝɨ 
ɧɨɪɦɢɪɭɟɦɨɝɨ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ: ɨɬ 31,5 ɞɨ 8000 Ƚɰ.  

ɋɨɝɥɚɫɧɨ ȽɈɋɌ 31295.2-2005 [5], ɡɚɬɭɯɚɧɢɟ ɧɚ ɷɤɪɚɧɟ ɜ ɥɸɛɨɣ ɨɤɬɚɜɧɨɣ ɩɨɥɨɫɟ 
ɱɚɫɬɨɬ ɧɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɛɨɥɟɟ 20 ɞȻ ɜ ɫɥɭɱɚɟ ɞɢɮɪɚɤɰɢɢ ɧɚ ɨɞɧɨɣ ɤɪɨɦɤɟ (ɬɨɧɤɢɟ 
ɷɤɪɚɧɵ) ɢ 25 ɞȻ ɜ ɫɥɭɱɚɟ ɞɢɮɪɚɤɰɢɢ ɧɚ ɞɜɭɯ ɤɪɨɦɤɚɯ (ɬɨɥɫɬɵɟ ɷɤɪɚɧɵ, ɷɤɪɚɧɵ-ɡɞɚɧɢɹ). 



34 Ȼɟɡɜɟɪɯɚя Е.Ⱥ., Чɟɛɨɬɚɪɟɜɚ Е.Ю. 
Ⱥɧɚɥɢɡ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ эɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ эɤɪɚɧɨɜ 

 

 
 

Рɢɫ. 2. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɧɨɫɬɢ ɞɥɢɧ ɩɭɬɟɣ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɜɭɤɚ ɩɪɢ ɞɢɮɪɚɤɰɢɢ ɧɚ ɨɞɧɨɣ ɤɪɨɦɤɟ [5] 

2. Оɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ ɷɤɪɚɧɨɜ 

ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɨɱɧɨɫɬɢ ɜɵɛɪɚɧɧɵɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ 
ɩɨɦɢɦɨ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɧɚɬɭɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɷɤɪɚɧɨɜ. 

Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɜɵɫɨɬɵ, ɭɞɚɥɟɧɧɨɫɬɢ ɊɌ ɨɬ ɂɒ ɢ ɞɪ.), ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɟ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɫ ɧɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɱɟɫɤɢ (ɪɢɫ. 3-

6). 

2.1.  Ɋаɫɱеɬ ɬеɨɪеɬɢɱеɫɤɨɣ ɷɮɮеɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡаɳɢɬɧɨɝɨ ɷɤɪаɧа ɩɨ 
ɋɉ 276.1325800.2016, ɈȾМ 218.2.013-2011, ȽɈɋɌ 31295.2-2005 

Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɬɨɱɟɤ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɡɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɒɗ (ɊɌ 1 – 25 ɦ, ɊɌ 2 – 50 ɦ, ɊɌ 3 – 100 ɦ), 
ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɩɨ ɬɪɟɦ ɦɟɬɨɞɢɤɚɦ ɞɥɹ ɞɜɭɯɩɨɥɨɫɧɨɣ ɞɨɪɨɝɢ: ɞɥɹ ɞɚɥɶɧɟɣ ɢ ɛɥɢɠɧɟɣ 
ɩɨɥɨɫ. ɋɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ 52399-2005 [6] ɒɗ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɟ ɛɥɢɠɟ, ɱɟɦ 2,5 ɦ 
ɨɬ ɚɜɬɨɞɨɪɨɝɢ, ɚ ɲɢɪɢɧɚ ɩɨɥɨɫɵ (ɞɥɹ ɞɜɭɯɩɨɥɨɫɧɨɣ ɞɨɪɨɝɢ) ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
3,75 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɲɭɦɚ ɞɨ ɒɗ ɛɭɞɭɬ ɪɚɜɧɵ 4,37 ɦ ɢ 8,12 ɦ 
ɞɥɹ ɛɥɢɠɧɟɣ ɢ ɞɚɥɶɧɟɣ ɩɨɥɨɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɞɥɹ ɒɗ ɜɵɫɨɬɨɣ 2 ɦ, 
3.5 ɦ, 5 ɦ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ ɩɨ ɬɪɟɦ ɨɩɢɫɚɧɧɵɦ 
ɜɵɲɟ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɞɨɤɭɦɟɧɬɚɦ (ɞɚɥɟɟ – ɇɌȾ) , ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Тɚɛɥɢɰɚ 1 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ ɞɥɹ ɛɥɢɠɧɟɣ ɢ ɞɚɥɶɧɟɣ ɩɨɥɨɫ ɩɨ ɬɪɟɦ 
ɢɫɫɥɟɞɭɟɦɵɦ ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɢɤɚɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɬɨɱɤɚ 

(ɪɚɫɫɬɨɹɧɢɟ 
ɨɬ ɂɒ) 

ɇɌȾ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɟ, ɞȻ 

2 ɦ 3,5 ɦ 5 ɦ 

Ȼɥɢɠɧɹɹ 

ɩɨɥɨɫɚ 

Ⱦɚɥɶɧɹɹ 

ɩɨɥɨɫɚ 

Ȼɥɢɠɧɹɹ 

ɩɨɥɨɫɚ 

Ⱦɚɥɶɧɹɹ 

ɩɨɥɨɫɚ 

Ȼɥɢɠɧɹɹ 

ɩɨɥɨɫɚ 

Ⱦɚɥɶɧɹɹ 

ɩɨɥɨɫɚ 

ɊɌ1 (25 ɦ) 

ɋɉ 276. 
1325800.2016 

[4] 
10 7 15 13 19 17 

ɈȾɆ 218. 
2.013-2011 [3] 

11 10 17 16 20 19 
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Ɋɚɫɱɟɬɧɚɹ 
ɬɨɱɤɚ 

(ɪɚɫɫɬɨɹɧɢɟ 
ɨɬ ɂɒ) 

ɇɌȾ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɟ, ɞȻ 

2 ɦ 3,5 ɦ 5 ɦ 

Ȼɥɢɠɧɹɹ 

ɩɨɥɨɫɚ 

Ⱦɚɥɶɧɹɹ 

ɩɨɥɨɫɚ 

Ȼɥɢɠɧɹɹ 

ɩɨɥɨɫɚ 

Ⱦɚɥɶɧɹɹ 

ɩɨɥɨɫɚ 

Ȼɥɢɠɧɹɹ 

ɩɨɥɨɫɚ 

Ⱦɚɥɶɧɹɹ 

ɩɨɥɨɫɚ 

ȽɈɋɌ 

31295.2-2005 

[5] 
8 6 13 12 17 15 

ɊɌ2 (50 ɦ) 

ɋɉ 276. 
1325800.2016 

[4] 
10 7 15 13 19 17 

ɈȾɆ 218. 
2.013-2011 [3] 

11 10 17 15 20 18 

ȽɈɋɌ 
31295.2-2005 

[5] 
8 6 13 11 16 14 

ɊɌ3 (100 ɦ) 

ɋɉ 276. 
1325800.2016 

[4] 
10 7 15 13 19 16 

ɈȾɆ 218. 
2.013-2011 [3] 

11 10 17 15 20 18 

ȽɈɋɌ 
31295.2-2005 

[5] 
8 6 13 11 16 14 

 

ɋɪɚɜɧɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɪɚɡɧɵɦ ɦɟɬɨɞɢɤɚɦ, ɜɢɞɢɦ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ 
ɪɚɡɧɢɰɚ ɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɛɥɢɠɧɟɣ ɢ ɞɚɥɶɧɟɣ ɩɨɥɨɫ ɫɨɫɬɚɜɥɹɟɬ: 

• 2-3 ɞȻ, ɫɨɝɥɚɫɧɨ ɋɉ 276. 1325800.2016 [4]; 

• 2 ɞȻ, ɫɨɝɥɚɫɧɨ ȽɈɋɌ 31295.2-2005 [5]; 

• 1-2 ɞȻ, ɫɨɝɥɚɫɧɨ ɈȾɆ 218.2.013-2011 [3]. 

Ⱥɧɚɥɢɡ, ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ, ɩɨɞɬɜɟɪɞɢɥ, ɱɬɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɫɨɬɵ ɒɗ: 

• ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɫ 2 ɦ ɞɨ 3,5 ɦ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɜɨɡɪɚɫɬɚɟɬ ɫ 10 ɞɨ 15 ɞȻ, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ 
ɒɗ ɞɨ 5 ɦ, ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ ɫ 15 ɞɨ 19 ɞȻ. Ⱥɧɚɥɨɝɢɱɧɚɹ 
ɫɢɬɭɚɰɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɞɥɹ ɞɚɥɶɧɟɣ ɩɨɥɨɫɵ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ 
ɒɗ ɫ 2 ɦ ɞɨ 3,5 ɦ, ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ ɫ 7 ɞɨ 15 ɞȻ, ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɫɨɬɵ ɞɨ 5 ɦ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɞɨɫɬɢɝɚɟɬ 16 ɞȻ, 
ɫɨɝɥɚɫɧɨ ɋɉ 276. 1325800.2016 [4]; 

• ɫɨɝɥɚɫɧɨ ȽɈɋɌ 31295.2-2005 [5], ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɜɵɫɨɬɵ ɒɗ ɫ 2 ɦ ɞɨ 3,5 ɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɜɨɡɪɚɫɬɚɟɬ ɫ 8 ɞɨ 13 ɞȻ, ɚ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɒɗ ɞɨ 5 ɦ, ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ ɞɨ 
16 ɞȻ. Ⱦɥɹ ɞɚɥɶɧɟɣ ɩɨɥɨɫɵ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɒɗ ɫ 2 ɦ ɞɨ 3,5 ɦ, 
ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ ɫ 6 ɞɨ 11 ɞȻ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɫɨɬɵ ɞɨ 5 ɦ, 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɞɨɫɬɢɝɚɟɬ 14 ɞȻ; 

• ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈȾɆ 218. 2.013-2011 [3], ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɫ 2 ɦ ɞɨ 3,5 ɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 11 ɞɨ 17 ɞȻ, ɚ ɩɪɢ 
ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɞɨ 5 ɦ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 
20 ɞȻ, ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ; ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɒɗ ɫ 2 ɦ ɞɨ 3,5 ɦ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 10 ɞɨ 15 ɞȻ, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɞɨ 5 ɦ, 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 18 ɞȻ – ɞɥɹ ɞɚɥɶɧɟɣ ɩɨɥɨɫɵ. 



36 Ȼɟɡɜɟɪɯɚя Е.Ⱥ., Чɟɛɨɬɚɪɟɜɚ Е.Ю. 
Ⱥɧɚɥɢɡ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ эɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ эɤɪɚɧɨɜ 

 

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɧɢɠɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ 

ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ ɫɨɝɥɚɫɧɨ ɬɪɟɦ ɢɫɫɥɟɞɭɟɦɵɦ ɇɌȾ ɞɥɹ ɛɥɢɠɧɟɣ ɢ ɞɚɥɶɧɟɣ ɩɨɥɨɫ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧ ɡɚɳɢɳɚɟɦɵɣ ɨɛɴɟɤɬ, ɧɚ ɩɪɢɦɟɪɟ 

ɊɌ1, ɊɌ2 ɢ ɊɌ3, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 3, 4 ɢ 5. 
 

 
– ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ ɚɜɬɨɞɨɪɨɝɢ;

– ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣ ɩɨɥɨɫɵ ɚɜɬɨɞɨɪɨɝɢ 

Рɢɫ. 3. Ɋɚɫɱɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɜɵɫɨɬɨɣ 2 ɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɥɶɧɨɫɬɢ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ 

 

 
– ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ ɚɜɬɨɞɨɪɨɝɢ;

– ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣ ɩɨɥɨɫɵ ɚɜɬɨɞɨɪɨɝɢ 

Рɢɫ. 4. Ɋɚɫɱɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɜɵɫɨɬɨɣ 3,5 ɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɥɶɧɨɫɬɢ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ 
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– ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ ɚɜɬɨɞɨɪɨɝɢ;
– ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣ ɩɨɥɨɫɵ ɚɜɬɨɞɨɪɨɝɢ 

Рɢɫ. 5. Ɋɚɫɱɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɜɵɫɨɬɨɣ 5 ɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɥɶɧɨɫɬɢ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 6 ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɡɧɢɰɚ ɪɚɫɱɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɩɨ 
ɪɚɡɧɵɦ ɦɟɬɨɞɢɤɚɦ ɞɥɹ ɜɵɫɨɬ ɒɗ 2 ɦ, 3,5 ɦ ɢ 5 ɦ. 

 

 
 

Рɢɫ. 6. Ɋɚɫɱɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ  
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25 ɦ ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ ɚɜɬɨɞɨɪɨɝɢ 

 

ɂɡ ɪɢɫɭɧɤɚ 6 ɜɢɞɧɨ, ɱɬɨ ɪɚɡɧɢɰɚ ɪɚɫɱɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɪɚɡɥɢɱɧɨɣ 
ɜɵɫɨɬɵ, ɨɞɢɧɚɤɨɜɚ ɢ ɪɚɜɧɚ 2 ɞȻ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɨ ɦɟɬɨɞɢɤɚɦ 
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38 Ȼɟɡɜɟɪɯɚя Е.Ⱥ., Чɟɛɨɬɚɪɟɜɚ Е.Ю. 
Ⱥɧɚɥɢɡ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ эɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ эɤɪɚɧɨɜ 

 

ȽɈɋɌ 31295.2 [5] ɢ ɋɉ 276.1325800 [4] ɢ 4 ɞȻ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɨ 
ɦɟɬɨɞɢɤɚɦ ȽɈɋɌ 31295.2 [5] ɢ ɈȾɆ 218.2.013 [3].  

Ⱥɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɝɪɚɮɢɤɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɜɧɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɒɗ ɞɨ ɊɌ ɩɨ ɜɫɟɦ ɬɪɟɦ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ ɇɌȾ ɜɫɟɝɨ ɥɢɲɶ ɧɚ ɫɨɬɵɟ ɞɨɥɢ, ɱɬɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɫɬɨɹɧɢɹ ɊɌ ɞɨ ɒɗ, ɬɟɦ ɛɨɥɶɲɟ ɡɜɭɤɚ 
ɞɢɮɪɚɝɢɪɭɟɬ (ɜ ɬɨɦ ɱɢɫɥɟ, ɱɟɪɟɡ ɛɨɤɨɜɵɟ ɤɪɨɦɤɢ) ɢ ɝɨɜɨɪɢɬ ɨ ɧɟɫɨɜɟɪɲɟɧɫɬɜɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ.  

2.2. ɋɪаɜɧеɧɢе ɬеɨɪеɬɢɱеɫɤɢɯ ɪеɡɭɥɶɬаɬɨɜ ɪаɫɱеɬа ɫ ɪеɡɭɥɶɬаɬаɦɢ 
ɧаɬɭɪɧɵɯ ɢɡɦеɪеɧɢɣ 

ɇɚɬɭɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɩɪɨɜɨɞɢɥɢɫɶ, ɫɨɝɥɚɫɧɨ «Ɇɟɬɨɞɢɤɟ 

ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɤɭɫɬɢɱɟɫɤɢɯ (ɲɭɦɨɡɚɳɢɬɧɵɯ) ɷɤɪɚɧɨɜ, 
ɢɡɦɟɪɟɧɢɹ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ, ɢɡɦɟɪɟɧɢɹ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ 
ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ», ɭɬɜɟɪɠɞɟɧɧɨɣ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɚɧɫɩɨɪɬɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ Ɏɟɞɟɪɚɥɶɧɵɦ ɞɨɪɨɠɧɵɦ ɚɝɟɧɬɫɬɜɨɦ (ɊɈɋȺȼɌɈȾɈɊ) 06.09.2017 ɝ. ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 25 ɦ ɨɬ ɷɤɪɚɧɚ.  

ɇɚɬɭɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɨɞɢɥɢɫɶ ɞɥɹ ɒɗ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɜɞɨɥɶ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɜ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɇɂɊ, ɩɪɨɜɨɞɢɦɵɯ ɜ ȻȽɌɍ 
«ȼɈȿɇɆȿɏ» ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ. Ɋɟɡɭɥɶɬɚɬɵ 
ɧɚɬɭɪɧɵɯ ɢɡɦɟɪɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25 ɦ ɨɬ ɨɫɢ ɞɜɭɯɩɨɥɨɫɧɨɣ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ((ɞɥɹ ɛɥɢɠɧɟɣ ɩɨɥɨɫɵ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
 

Тɚɛɥɢɰɚ 2 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ ɢɡɦɟɪɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɗ  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ (ɨɬ ɤɪɚɹ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ) 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɜɵɫɨɬɵ, ɞȻ 

2 ɦ 3,5 ɦ 5 ɦ 

25 ɦ 
5-6 9-11 10-12 

 

ɋ ɭɱɟɬɨɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ ɦɨɠɟɦ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ 
ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɟ ɤ ɧɚɬɭɪɧɵɦ ɢɡɦɟɪɟɧɢɹɦ ɪɚɫɱɟɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɨ ɦɟɬɨɞɢɤɟ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ȽɈɋɌ 31295.2-2005 [5].  

Зɚɤɥɸɱɟɧɢɟ 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɧɚɬɭɪɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ, ɩɨɤɚɡɚɥ, ɱɬɨ 
ɞɟɣɫɬɜɭɸɳɢɟ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɵɯ 
ɷɤɪɚɧɨɜ, ɚ ɢɦɟɧɧɨ ɈȾɆ 218.2.013-2011 [3], ɋɉ 276.1325800.2016 [4], ȽɈɋɌ 31295.2-

2005 [5] ɞɚɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɡɧɚɱɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɩɨ ɈȾɆ 218.2.013-2011 [3] 

ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɡɚɜɵɲɟɧɧɵɦɢ.  
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɝɨɜɨɪɹɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɨɜ 

ɪɚɫɱɟɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɢ ɜɜɨɞɚ ɩɨɩɪɚɜɨɤ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ 
ɩɨɥɭɱɚɬɶ ɡɧɚɱɟɧɢɹ, ɛɨɥɟɟ ɩɪɢɛɥɢɠɟɧɧɵɟ ɤ ɮɚɤɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɭɱɢɬɵɜɚɬɶ ɧɚɥɢɱɢɟ ɳɟɥɟɣ, ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɞɥɢɧɵ, ɬɢɩ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ 
(ɨɬɪɚɠɚɸɳɢɣ, ɩɨɝɥɨɳɚɸɳɢɣ, ɨɬɪɚɠɚɸɳɟ-ɩɨɝɥɨɳɚɸɳɢɣ) ɢ ɬ.ɞ.  

ɉɪɢ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɪɭɞɵ 
ɩɪɨɮɟɫɫɨɪɚ ɂɜɚɧɨɜɚ ɇ.ɂ. [1], Ɍɸɪɢɧɨɣ ɇ.ȼ. [7], ɝɞɟ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɩɨ ɭɱɟɬɭ 
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ɦɧɨɠɟɫɬɜɚ ɜɥɢɹɸɳɢɯ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ, ɭɠɟ ɛɵɥɢ ɭɱɬɟɧɵ, ɜ 
ɬɨɦ ɱɢɫɥɟ, ɩɨɤɚɡɚɬɟɥɶ ɞɢɮɪɚɤɰɢɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɢ ɞɪɭɝɨɟ.  

Сɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪы 

1. ɂɧɠɟɧɟɪɧɚɹ ɚɤɭɫɬɢɤɚ. Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ ɛɨɪɶɛɵ ɫ ɲɭɦɨɦ. ɍɱɟɛɧɢɤ / ɇ.ɂ. 
ɂɜɚɧɨɜ // ɋɉɛ.: Ʌɨɝɨɫ. – 2013. – 432 ɫ. Ⱥɞɨɪɧɨ Ɍ.ȼ. Ʉ ɥɨɝɢɤɟ ɫɨɰɢɚɥɶɧɵɯ ɧɚɭɤ // ȼɨɩɪ. 
ɮɢɥɨɫɨɮɢɢ. – 1992. – № 10. – ɋ. 76-86. 

2. ɂɜɚɧɨɜ ɇ.ɂ. Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ: ɭɱɟɛɧɢɤ / ɇ.ɂ. ɂɜɚɧɨɜ // ɋɉɛ.: ɇɂɐ 

ȺɊɌ. – 2017. – 268 ɫ. 

3. ɈȾɆ 218.2.013-2011. Ɉɬɪɚɫɥɟɜɨɣ ɞɨɪɨɠɧɵɣ ɦɟɬɨɞɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬ. 
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ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɞɨɪɨɝɚɦ // ɉɪɢɧɹɬ: Ɋɨɫɚɜɬɨɞɨɪɨɦ 13.12.2012. 

4. ɋɉ 276.1325800.2016. ɋɜɨɞ ɩɪɚɜɢɥ. Ɂɞɚɧɢɹ ɢ ɬɟɪɪɢɬɨɪɢɢ. ɉɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ // ɉɪɢɧɹɬ: Ɇɢɧɢɫɬɟɪɫɬɜɨɦ 
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ɍȾɄ 534.835.44, 534.835.462  

OECD 01.03.AA 

Пɪɟɞɥɨɠɟɧɢɹ ɩɨ ɪаɫɱɟɬɭ аɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɲɭɦɨɡаɳɢɬɧɵɯ 
ɷɤɪаɧɨɜ 

Ɇɚɫɥɨɜɚ ɋ.ɋ.1, ɂɜɚɧɨɜ ɇ.ɂ.2, Ɋɚɫɫɨɲɟɧɤɨ ɘ.ɋ.3*
 

1Ȼɚɤɚɥɚɜɪ ɤɚɮɟɞɪɵ «ɗɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ», 
2 Ⱦ.ɬ.ɧ., ɡɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ «ɗɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ»,  
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Аɧɧɨɬаɰɢɹ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɟ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ, ɩɪɟɞɥɨɠɟɧɚ ɛɚɥɶɧɚɹ ɲɤɚɥɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ 
ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. 
ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ ɢ ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ ɫ ɩɪɚɤɬɢɱɟɫɤɢ-

ɩɨɥɭɱɟɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ. Ɉɩɢɫɚɧɵ ɩɨɫɥɟɞɭɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜа: ɲɭɦɨɡɚɳɢɬɧɵɣ ɷɤɪɚɧ, ɚɤɭɫɬɢɱɟɫɤɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɮɚɤɬɨɪɵ ɜɥɢɹɧɢɹ, 
ɪɚɫɱɟɬɧɵɣ ɦɟɬɨɞ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ.  
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Abstract 

The article examines the main groups of factors affecting the noise barrier acoustic durability, offers 

a rating scale for quantitative assessment of a particular parameter impact, as well as a calculation formula for 

predicting acoustic durability. Examples of using the calculation method are given and a comparison with the 

practically obtained results is made. The next directions for the improvement of the proposed calculation model 

are described. 

Key words: noise barrier, acoustic durability, affecting factors, calculation method, prediction. 

Вɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ ɩɪɢɦɟɧɹɟɦɵɦɢ ɧɚ ɩɪɚɤɬɢɤɟ 

ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɢɹ ɨɬ ɩɨɜɵɲɟɧɧɵɯ ɭɪɨɜɧɟɣ ɲɭɦɚ ɹɜɥɹɸɬɫɹ ɲɭɦɨɡɚɳɢɬɧɵɟ 

ɷɤɪɚɧɵ (ɞɚɥɟɟ – ɒɗ). Ɋɚɛɨɬɚ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɨɫɧɨɜɚɧɚ ɧɚ ɧɟɫɤɨɥɶɤɢɯ 
ɩɪɢɧɰɢɩɚɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɡɚɳɢɬɵ, ɝɥɚɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɨɬɪɚɠɟɧɢɟ ɢ 
ɩɨɝɥɨɳɟɧɢɟ ɡɜɭɤɚ [1], ɨɞɧɚɤɨ ɜɨɩɪɨɫ ɨɛ ɢɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɤ ɫɨɠɚɥɟɧɢɸ, 
ɧɟ ɩɪɨɪɚɛɨɬɚɧ ɜ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɢ. Ɍɚɤ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɒɗ ɡɚɱɚɫɬɭɸ ɧɟ 
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ɜɵɞɟɪɠɢɜɚɸɬ ɡɚɹɜɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɫɧɢɠɚɟɬɫɹ, ɚ ɷɫɬɟɬɢɱɟɫɤɢɣ ɜɢɞ ɬɟɪɹɟɬɫɹ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒɗ ɜ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɪɚɫɱɟɬɧɵɟ 
ɮɨɪɦɭɥɵ, ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɩɭɬɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɜɵɩɨɥɧɟɧɧɵɯ ɡɚ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ȻȽɌɍ «ȼɈȿɇɆȿɏ» ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ ɢ ɈɈɈ 
«ɂɧɫɬɢɬɭɬ ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɢɫɫɥɟɞɨɜɚɧɢɣ ɒɗ, ɜ ɨɛɳɟɦ ɤɨɥɢɱɟɫɬɜɟ ɛɨɥɟɟ 
100 ɲɬɭɤ, ɧɚɩɪɚɜɥɟɧɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ, ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɜɵɹɜɥɟɧɢɟ ɮɚɤɬɨɪɨɜ, 
ɜɥɢɹɸɳɢɯ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɒɗ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ 
ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɮɚɤɬɨɪɨɜ ɢ ɞɚɸɬɫɹ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 
ɒɗ. 

1. Фаɤɬɨɪɵ, ɨɤаɡɵɜаɸɳɢɟ ɜɥɢɹɧɢɟ ɧа аɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɲɭɦɨɡаɳɢɬɧɵɯ ɷɤɪаɧɨɜ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɨɛɡɨɪ ɮɚɤɬɨɪɨɜ, ɩɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ 
ɧɚ ɩɨɬɟɪɸ ɜɧɭɬɪɟɧɧɢɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɒɗ. Ɍɚɤ, ɤ ɞɚɧɧɵɦ ɮɚɤɬɨɪɚɦ ɜ 
ɩɨɪɹɞɤɟ ɧɚɢɛɨɥɶɲɟɣ ɡɧɚɱɢɦɨɫɬɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

1.Ɇɚɬɟɪɢɚɥ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɒɗ. 
2. Ʉɚɱɟɫɬɜɨ ɲɭɦɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 
3.Ⱥɝɪɟɫɫɢɜɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
4. Ʉɚɱɟɫɬɜɨ ɫɛɨɪɤɢ ɢ ɭɫɬɚɧɨɜɤɢ ɒɗ. 

5.Ɉɛɫɥɭɠɢɜɚɧɢɟ ɒɗ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

6.ȼɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɶ. 

1.1. Мɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ 

ɒɭɦɨɡɚɳɢɬɧɵɟ ɷɤɪɚɧɵ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ [1]: 

1. ɋɩɥɨɲɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ (ɒɗ ɢɡ ɛɟɬɨɧɚ, ɳɟɩɨɛɟɬɨɧɚ, ɤɢɪɩɢɱɚ ɢ ɬ.ɞ.); 

2. ɋɨɫɬɚɜɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ (ɦɟɬɚɥɥɢɱɟɫɤɢɟ, ɞɟɪɟɜɹɧɧɵɟ ɒɗ ɫ 
ɲɭɦɨɩɨɝɥɨɳɚɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɬ.ɞ.). 

Ȼɨɥɟɟ ɜɧɢɦɚɬɟɥɶɧɨ ɪɚɫɫɦɨɬɪɢɦ ɤɚɠɞɵɣ ɜɢɞ ɦɚɬɟɪɢɚɥɚ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɢɯ 
ɨɫɧɨɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ.  

1.1.1. Дɪɟɜɟɫɢɧɚ 

ȼ ɤɨɧɫɬɪɭɤɰɢɹɯ ɒɗ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɪɨɞɵ ɞɪɟɜɟɫɢɧɵ, ɧɨ 
ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɦɵɦɢ ɹɜɥɹɸɬɫɹ ɯɜɨɣɧɵɟ ɩɨɪɨɞɵ.  

ɇɟɨɛɪɚɛɨɬɚɧɧɚɹ ɞɪɟɜɟɫɢɧɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɒɗ, ɩɨɞɜɟɪɠɟɧɚ 
ɩɨɫɬɟɩɟɧɧɨɦɭ ɜɵɫɵɯɚɧɢɸ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɒɗ ɞɨɫɤɢ ɞɟɮɨɪɦɢɪɭɸɬɫɹ, ɫɠɢɦɚɸɬɫɹ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɨɛɪɚɡɭɸɬɫɹ ɳɟɥɢ. Ɍɚɤɠɟ ɒɗ ɢɡ ɧɟɨɛɪɚɛɨɬɚɧɧɨɣ 
ɞɪɟɜɟɫɢɧɵ ɩɨɞɜɟɪɠɟɧɵ ɝɧɢɟɧɢɸ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɨɩɢɫɚɧɧɵɯ ɩɪɨɛɥɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɥɟɫɨɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɩɨɞɜɟɪɝɚɸɬ ɢɦɩɪɟɝɧɢɪɨɜɚɧɢɸ 
(ɨɛɪɚɛɨɬɤɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɦɢ ɪɚɫɬɜɨɪɜɚɦɢ), ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɪɨɤ ɫɥɭɠɛɵ 
ɒɗ ɢɡ ɞɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 25 ɥɟɬ. Ȼɨɥɟɟ ɬɨɝɨ, ɒɗ ɢɡ 
ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɢɧɵ ɢɦɟɸɬ ɷɫɬɟɬɢɱɟɫɤɢɣ ɜɧɟɲɧɢɣ ɜɢɞ, ɷɤɨɥɨɝɢɱɧɨɫɬɶ, 
ɜɥɚɝɨɫɬɨɣɤɨɫɬɶ, ɩɪɨɱɧɨɫɬɶ. 

Ⱦɪɟɜɟɫɢɧɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɫɩɥɨɲɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɒɗ, ɬɚɤ ɢ 
ɫɨɫɬɚɜɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɢɯ ɩɚɧɟɥɟɣ.  

1.1.2. Ɇɟɬɚɥɥ 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɦɟɬɚɥɚɦɢ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɒɗ ɹɜɥɹɸɬɫɹ 
ɨɰɢɧɤɨɜɚɧɧɚɹ ɫɬɚɥɶ, ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ ɢ ɚɥɸɦɢɧɢɣ. Ɉɰɢɧɤɨɜɚɧɧɚɹ ɫɬɚɥɶ ɹɜɥɹɟɬɫɹ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɢɦ ɢ ɩɨɩɭɥɹɪɧɵɦ ɦɟɬɚɥɥɨɦ, ɩɪɟɞɫɬɚɜɥɹɹ ɫɨɛɨɸ ɫɩɥɚɜ ɠɟɥɟɡɚ ɫ 
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ɉɪɟɞɥɨɠɟɧɢя ɩɨ ɪɚɫɱɟɬɭ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ эɤɪɚɧɨɜ 

 

ɭɝɥɟɪɨɞɨɦ ɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ – ɷɬɨ ɫɬɚɥɶ ɫ ɜɤɥɸɱɟɧɢɟɦ 
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɩɥɚɜ ɦɨɝ ɷɮɮɟɤɬɢɜɧɨ 
ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɤɨɪɪɨɡɢɢ. Ʉɨɧɫɬɪɭɤɰɢɢ ɢɡ ɚɥɸɦɢɧɢɹ ɠɟ ɥɟɝɤɢ ɢ ɩɪɨɱɧɵ, ɧɚɞёɠɧɵ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.ɉɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨɛɵ ɦɟɬɚɥɥɵ, 
ɜɯɨɞɹɳɢɟ ɜ ɤɨɧɬɚɤɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɛɵɥɢ ɫɨɜɦɟɫɬɢɦɵ ɢ ɧɟ ɨɤɚɡɵɜɚɥɢ ɜɡɚɢɦɧɨɝɨ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɜɥɚɝɢ ɧɚ ɦɟɫɬɨ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɬɚɤɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɨɛɪɚɡɭɸɬɫɹ ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ ɩɚɪɵ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɭɫɢɥɟɧɢɸ ɩɪɨɰɟɫɫɚ 
ɤɨɪɪɨɡɢɢ.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɦɟɬɚɥɥ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɫɬɚɜɧɵɯ ɒɗ, ɞɥɹ ɩɨɧɢɠɟɧɢɹ 
ɫɬɨɢɦɨɫɬɢ ɤɨɬɨɪɵɯ, ɡɚɱɚɫɬɭɸ, ɤ ɫɨɠɚɥɟɧɢɸ, ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬ ɨɱɟɧɶ ɬɨɧɤɢɣ 
ɥɢɫɬ ɦɟɬɚɥɥɚ (0,7-0,8 ɦɦ), ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɤɨɪɪɨɡɢɹ ɪɚɡɢɜɚɟɬɫɹ ɤɪɚɣɧɟ ɛɵɫɬɪɨ ɢ ɫɪɨɤ 
ɫɥɭɠɛɵ ɒɗ ɫɨɤɪɚɳɚɟɬɫɹ ɫ ɡɚɹɜɥɹɟɦɵɯ 25 ɥɟɬ ɞɨ 7-8 ɥɟɬ.  

1.1.3. Бɟɬɨɧ 

Ȼɟɬɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɬɜɟɪɞɟɜɲɭɸ ɫɦɟɫɶ ɦɢɧɟɪɚɥɶɧɵɯ ɜɹɠɭɳɢɯ, 
ɤɪɭɩɧɵɯ ɢ ɦɟɥɤɢɯ ɡɚɩɨɥɧɢɬɟɥɟɣ, ɜɨɞɵ ɢ ɞɨɛɚɜɨɤ, ɢɡɦɟɧɹɸɳɢɯ ɫɤɨɪɨɫɬɶ ɬɜɟɪɞɟɧɢɹ, 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɜɥɟɱɟɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɨɱɧɨɫɬɶ, ɩɨɪɢɫɬɨɫɬɶ. Ȼɟɬɨɧɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 
(ɫɛɨɪɧɵɟ ɢɥɢ ɦɨɧɨɥɢɬɧɵɟ) ɩɪɢ ɩɪɚɜɢɥɶɧɨɦ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɩɪɢɦɟɧɟɧɢɢ ɹɜɥɹɸɬɫɹ 
ɨɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ ɞɨɥɝɨɜɟɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɦɧɨɝɢɯ ɞɨɪɨɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɜɤɥɸɱɚɹ ɒɗ. ɗɬɨɬ ɦɚɬɟɪɢɚɥ ɫɩɨɫɨɛɟɧ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɦɧɨɝɢɦ ɮɚɤɬɨɪɚɦ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ ɒɗ ɢɡ ɛɟɬɨɧɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɨ, ɱɬɨ ɞɚɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɧɟ 
ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɚɪɯɢɬɟɤɬɭɪɧɨɦɭ ɫɬɢɥɸ ɝɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ ɬɹɠɟɥɵɟ 
ɜ ɱɚɫɬɢ ɞɨɫɬɚɜɤɢ ɢ ɦɨɧɬɚɠɚ.  

1.1.4. ɉɨɥɢɤɚɪɛɨɧɚɬ, ɚɤɪɢɥ 

ɒɗ ɢɡ ɩɨɥɢɤɚɪɛɨɧɚɬɚ ɢ ɚɤɪɢɥɚ ɹɜɥɹɸɬɫɹ ɩɪɨɡɪɚɱɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, 
ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɦɢ ɪɚɡɥɢɱɧɵɦɢ ɰɜɟɬɚɦɢ ɢ ɩɨɡɜɨɥɹɸɳɢɦɢ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ 
ɧɟɝɚɬɢɜɧɨɟ ɜɢɡɭɚɥɶɧɨɟ ɜɨɫɩɪɢɹɬɢɟ ɩɨɞɨɛɧɵɯ ɫɬɪɨɟɧɢɣ. ɉɨɞɨɛɧɵɟ ɒɗ ɧɟ 
ɨɪɝɚɧɢɱɢɜɚɸɬ ɜɢɞɢɦɨɫɬɶ ɜɨɞɢɬɟɥɟɣ ɬɪɚɫɧɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɠɢɬɟɥɟɣ ɡɚɳɢɳɚɟɦɵɯ ɨɬ 
ɲɭɦɚ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɒɗ ɢɡ ɞɚɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɸɬɫɹ ɥɟɝɤɨɫɬɶ ɦɨɧɬɚɠɚ, ɲɢɪɨɤɚɹ ɰɜɟɬɨɜɚɹ ɝɚɦɦɚ, ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɜɬɨɪɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ.  

Ʉ ɧɟɞɨɫɬɚɬɤɚɹ ɦɚɬɟɪɢɚɥɚ ɨɬɧɨɫɹɬɫɹ ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɸ ɫɨɥɧɟɱɧɵɯ 
ɥɭɱɟɣ, ɩɪɨɹɜɥɹɸɳɟɟɫɹ ɜ ɩɨɦɭɬɧɟɧɢɢ ɩɚɧɟɥɟɣ; ɯɪɭɩɤɨɫɬɶ, ɞɨɪɨɝɨɜɢɡɧɚ.  

1.1.5. Ɂɚɤɚɥɟɧɧɨɟ ɫɬɟɤɥɨ 

ɉɪɨɱɧɨɫɬɶ ɡɚɤɚɥɟɧɧɨɝɨ ɫɬɟɤɥɚ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɩɟɰɢɚɥɶɧɨɣ ɬɟɪɦɨɛɪɚɛɨɬɤɢ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɭɫɬɪɚɧɹɸɬɫɹ ɰɟɧɬɪɵ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. Ɍɚɤ, ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɫɬɟɤɥɚ 
ɨɛɪɚɡɭɸɬɫɹ ɦɟɥɤɢɟ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɟ ɫɟɝɦɟɧɬɵ ɪɚɡɦɟɪɨɦ ɧɟ ɛɨɥɟɟ 12 ɦɦ.  

ȼ ɨɬɥɢɱɢɟ ɨɬ ɒɗ ɢɡ ɩɨɥɢɤɚɪɛɨɧɚɬɚ ɒɗ ɢɡ ɡɚɤɚɥɟɧɧɨɝɨ ɫɬɟɤɥɚ ɧɟ ɩɨɞɜɟɪɠɟɧɵ 
ɜɨɡɞɟɣɫɬɜɢɸ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ, ɧɨ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɛɪɚɛɨɬɤɢ, ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɛɥɢɤɢ. Ʉ 
ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɨɫɹɬɫɹ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɢ ɯɪɭɩɤɨɫɬɶ. 

1.2. Аɝɪɟɫɫɢɜɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ʉ ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ, ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɢɦ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɢ ɫɨɯɪɚɧɧɨɫɬɶ ɢɯ ɷɫɬɟɬɢɱɟɫɤɨɝɨ ɜɢɞɚ, ɬɚɤɠɟ ɨɬɧɨɫɹɬɫɹ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɜɤɥɸɱɚɹ ɦɚɤɫɢɦɚɥɶɧɭɸ ɢ ɦɢɧɢɦɚɥɶɧɭɸ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɚɣɨɧɚ, 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɝɨɞ ɢ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ. 

Ɉɫɧɨɜɧɵɟ ɞɨɪɨɠɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɡɨɧɵ ɢ ɜɟɬɪɨɜɵɟ ɪɚɣɨɧɵ ɊɎ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɚɯ 1-2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 1 

Ⱦɨɪɨɠɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɡɨɧɵ Ɋɨɫɫɢɢ [2] 
 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ 
ɡɨɧɵ 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ 
ɝɪɚɧɢɰɵ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
°ɋ 

Ɉɫɚɞɤɢ, 
ɦɦ/ɝɨɞ 

I 

ɘɝ ɊɎ (Ⱥɫɬɪɚɯɚɧɫɤɚɹ ɨɛɥ., 
Ʉɪɚɫɧɨɞɚɪɫɤɢɣ ɤɪɚɣ, ɋɬɚɜɪɨɩɨɥɶɫɤɢɣ 
ɤɪɚɣ, Ɋɨɫɬɨɜɫɤɚɹ ɨɛɥɚɫɬɶ, Ɋɟɫɩɭɛɥɢɤɢ 
Ⱦɚɝɟɫɬɚɧ, ɂɧɝɭɲɟɬɢɹ ɢ ɞɪ.)  

Ɂɢɦɚ:-9,5 

Ʌɟɬɨ: +45,5 
500-600 

II 

ɉɪɢɦɨɪɫɤɢɣ ɤɪɚɣ, ɚ ɬɚɤɠɟ ɨɛɥɚɫɬɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɡɚɩɚɞɟ ɢ ɫɟɜɟɪɨ-

ɡɚɩɚɞɟ ɊɎ 

Ɂɢɦɚ: -15 

Ʌɟɬɨ: +30 
400-500 

III 
Ɉɛɥɚɫɬɢ ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ, 
ɤɨɬɨɪɵɟ ɧɟ ɜɯɨɞɹɬ ɜ IV ɡɨɧɭ  

Ɂɢɦɚ: -20..-18 

Ʌɟɬɨ: +16..+20 
300-400 

IV 
ɋɟɜɟɪɧɚɹ ɋɢɛɢɪɶ, Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ, 
əɤɭɬɢɹ  

Ɂɢɦɚ: -41 

Ʌɟɬɨ: +4..+12 
200-400 

V 

Ɋɚɣɨɧɵ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɡɚ 
ɩɨɥɹɪɧɵɦ ɤɪɭɝɨɦ, ɚ ɬɚɤɠɟ ɫɟɜɟɪɧɟɟ 
ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ 60 ɝɪɚɞɭɫɨɜ; ɑɭɤɨɬɤɚ 

Ɂɢɦɚ: -25 

Ʌɟɬɨ: +10 
200-300 

 

Ɍɚɛɥɢɰɚ 2 

ȼɟɬɪɨɜɵɟ ɪɚɣɨɧɵ Ɋɨɫɫɢɢ [2] 
 

ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɤɝ/ɦ2
 

I 32 

II 42 

III 53 

IV 67 

V 84 

VI 100 

VII 120 

1.2.  Кɚɱɟɫɬɜɨ ɫɛɨɪɤɢ ɢ ɭɫɬɚɧɨɜɤɢ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ 

ɇɟɤɚɱɟɫɬɜɟɧɧɵɟ ɫɛɨɪɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɡɚɡɨɪɵ ɢ ɳɟɥɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɸɬ 
ɪɢɫɤ ɫɧɢɠɟɧɢɹ ɟɝɨ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ 
ɭɫɬɪɨɣɫɬɜɭ ɚɜɚɪɢɣɧɵɯ ɩɪɨɯɨɞɨɜ, ɤɨɝɞɚ, ɡɚɱɚɫɬɭɸ, ɭɫɬɚɧɨɜɤɚ ɞɜɟɪɟɣ ɜ ɩɪɨɟɦɚɯ 
ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɝɟɪɦɟɬɢɱɧɨ ɢ ɫɧɢɠɚɟɬ ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɞɚɧɧɵɯ ɨɲɢɛɨɤ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɒɗ ɫɥɟɞɭɟɬ ɩɪɢɜɥɟɤɚɬɶ 
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜ ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɟɣ ɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɤ ɦɨɧɬɚɠɭ.  

1.3.  Вɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɶ ɦɚɬɟɪɢɚɥɚ 

ȼɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɶ ɒɗ – ɷɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ 
ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɜɪɟɠɞɟɧɢɹɦ, ɪɚɡɪɭɲɟɧɢɸ [4]. 

ȼɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ 
ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɒɗ. ȼ ɫɥɭɱɚɟ ɛɵɫɬɪɨɣ ɩɨɬɟɪɢ ɰɟɥɨɫɬɧɨɫɬɢ 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɚɧɟɥɟɣ ɢɡ-ɡɚ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɪɚɡɭɸɬɫɹ ɜɧɟɲɧɢɟ ɞɟɮɟɤɬɵ ɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɒɗ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɡɚɩɭɫɬɢɬɶ ɩɪɨɰɟɫɫɵ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɪɭɲɟɧɢɹ ɒɗ, 
ɧɚɩɪɢɦɟɪ, ɝɧɢɟɧɢɟ ɲɭɦɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɟɫɥɢ ɒɗ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɛɨɪɧɭɸ ɫɨɫɬɚɜɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ.  
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ɉɪɟɞɥɨɠɟɧɢя ɩɨ ɪɚɫɱɟɬɭ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ эɤɪɚɧɨɜ 

 

1.4.  Кɚɱɟɫɬɜɨ ɲɭɦɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɲɭɦɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɭɞɟɥɟɧɨ ɲɭɦɨɩɨɝɥɨɳɚɸɳɟɦɭ ɦɚɬɟɪɢɚɥɭ. 

Ɂɜɭɤɨɩɨɝɥɨɳɚɸɳɟɟ ɧɚɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 23499 [3]. 

ȿɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɜɵɫɬɭɩɚɸɬ ɜɚɬɧɵɟ ɩɥɢɬɵ (ɦɢɧɟɪɚɥɶɧɚɹ 
ɜɚɬɚ), ɬɨ ɢɯ ɩɥɨɬɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 85 ɤɝ/ɦ3

. 

ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɨɩɢɫɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɩɪɢɦɟɧɟɧɢɢ ɲɭɦɨɩɨɝɥɨɳɚɸɳɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɦɟɧɶɲɟɣ, ɱɟɦ ɪɟɤɨɦɟɧɞɨɜɚɧɧɚɹ, ɩɥɨɬɧɨɫɬɢ, ɦɚɬɟɪɢɚɥ ɦɨɠɟɬ ɫɤɨɦɤɢɜɚɬɶɫɹ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɟ ɒɗ ɫɬɚɧɨɜɢɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɢɥɢ ɬɟɪɹɟɬɫɹ ɜ 
ɰɟɥɨɦ, ɱɬɨ ɬɚɤɠɟ ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɟɟ ɚɤɭɫɬɢɱɟɫɤɭɸ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ.  

1.5. Оɛɫɥɭɠɢɜɚɧɢɟ ɲɭɦɨɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɪɟɝɭɥɹɪɧɵɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 

ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɒɗ ɫ ɰɟɥɶɸ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɡɚɦɟɧɵ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɬɟɪɹɜɲɢɯ 
ɫɜɨɢ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɇɟɪɟɝɭɥɹɪɧɵɟ ɨɫɦɨɬɪɵ ɢ ɨɬɫɭɬɫɬɜɢɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ 
ɪɚɡɪɭɲɟɧɢɹ ɷɤɪɚɧɨɜ ɢ ɩɨɥɧɨɣ ɩɨɬɟɪɟ ɢɯ ɮɭɧɤɰɢɢ ɫ ɩɪɟɜɪɚɳɟɧɢɟɦ ɲɭɦɨɡɚɳɢɬɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɪɚɡɪɨɡɧɟɧɧɵɟ ɩɚɧɟɥɢ ɧɟɷɫɬɟɬɢɱɟɫɤɨɝɨ ɜɢɞɚ (ɪɢɫɭɧɨɤ 1).  

       
  

Ɋɢɫ. 1. ȼɵɩɚɞɟɧɢɟ ɩɚɧɟɥɟɣ 

2. Пɪɟɞɥɨɠɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɦɟɬɨɞа ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ аɤɭɫɬɢɱɟɫɤɨɣ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒЭ 

Ⱦɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒɗ ɚɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɨɰɟɧɤɟ 
ɜɥɢɹɧɢɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɮɚɤɬɨɪɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɣ ɜɵɫɬɭɩɚɥɚ 100-ɛɚɥɶɧɚɹ ɲɤɚɥɚ, 
ɩɪɢ ɤɨɬɨɪɨɣ ɤɚɠɞɨɦɭ ɜɵɞɟɥɟɧɧɨɦɭ ɮɚɤɬɨɪɭ ɩɪɢɫɜɚɢɜɚɥɨɫɶ ɬɨ ɢɥɢ ɢɧɨɟ ɡɧɚɱɟɧɢɟ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɡɧɚɱɢɦɨɫɬɢ ɢ ɭɪɨɜɧɹ ɜɥɢɹɧɢɹ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɒɗ. 
Ɍɚɤ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚ: 

1) Ɇɚɬɟɪɢɚɥ ɒɗ – 70 ɛɚɥɥɨɜ; 

2) ɉɥɨɬɧɨɫɬɶ ɲɭɦɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ – 10 ɛɚɥɥɨɜ; 

3) Ʉɚɱɟɫɬɜɨ ɫɛɨɪɤɢ ɢ ɭɫɬɚɧɨɜɤɢ ɒɗ – 5 ɛɚɥɥɨɜ; 

4) ȼɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɶ ɒɗ – 5 ɛɚɥɥɨɜ; 

5) Ⱥɝɪɟɫɫɢɜɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – 5 ɛɚɥɥɨɜ; 

6) Ɉɛɫɥɭɠɢɜɚɧɢɟ ɒɗ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ – 5 ɛɚɥɥɨɜ. 

ɋɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɫɜɨɟɧɧɵɯ ɛɚɥɥɨɜ ɜɫɟɯ ɮɚɤɬɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 100. ȿɫɥɢ 
ɤɚɱɟɫɬɜɨ ɒɗ ɜɵɫɨɤɨɟ, ɬɨ ɨɧɨ ɨɫɬɚɧɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ, ɢ ɚɤɭɫɬɢɱɟɫɤɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɒɗ ɛɭɞɟɬ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɡɚɹɜɥɟɧɧɨɦɭ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɪɨɤɭ ɫɥɭɠɛɵ ɒɗ. ȿɫɥɢ ɠɟ ɤɚɤɨɣ ɥɢɛɨ ɢɡ ɷɥɟɦɟɧɬɨɜ ɷɤɪɚɧɚ ɜɵɩɨɥɧɟɧ 
ɧɟɞɨɛɪɨɫɨɜɟɫɬɧɨ (ɫɥɢɲɤɨɦ ɬɨɧɤɢɣ ɥɢɫɬ ɦɟɬɚɥɥɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɷɤɪɚɧɚ, 
ɲɭɦɨɩɨɝɥɨɳɚɸɳɢɣ ɦɚɬɟɪɢɚɥ (ɞɚɥɟɟ – ɒɉɆ) ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ ɢ ɞɪ.), ɢɥɢ, ɧɚɩɪɢɦɟɪ, 
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ɷɤɪɚɧ ɭɫɬɚɧɨɜɥɟɧ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ, ɬɨ ɚɤɭɫɬɢɱɟɫɤɚɹ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɨɤɪɚɬɢɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɤɫɢɦɚɥɶɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɒɗ. 

Ɋɚɫɫɦɨɬɪɢɦ ɤɚɠɞɭɸ ɝɪɭɩɩɭ ɮɚɤɬɨɪɨɜ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɢ ɩɪɟɞɫɬɚɜɢɦ ɢɯ 
ɜɨɡɦɨɠɧɭɸ ɩɨɞɤɥɚɫɫɢɮɢɤɚɰɢɸ. 

ȼ ɬɚɛɥɢɰɟ 3 ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɒɗ (ɫɬɨɥɛɟɰ 2, 
ɫɬɪɨɤɢ 1-7), ɦɚɤɫɢɦɚɥɶɧɨ-ɜɨɡɦɨɠɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɩɪɢ 
ɤɚɱɟɫɬɜɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ (ɫɬɨɥɛɟɰ 3), ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɜɚɢɜɚɟɦɵɯ ɛɚɥɥɨɜ ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɝɪɭɩɩɵ ɮɚɤɬɨɪɨɜ (ɫɬɨɥɛɟɰ 5) ɢ ɞɨɥɹ ɨɬ ɷɬɢɯ ɛɚɥɥɨɜ (ɫɬɨɥɛɟɰ 4), 
ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫɬɨɥɛɟɰ 2, ɫɬɪɨɤɢ 
1.1.-7.2). 
 

Ɍɚɛɥɢɰɚ 3  

ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɥɢɹɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɒɗ 
 

№ Ɇɚɬɟɪɢɚɥ 
Ɇɚɤɫ. ɜɨɡɦ. ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɥɟɬ 

Ⱦɨɥɹ ɛɚɥɥɨɜ, % Ȼɚɥɥ 
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1.1 Ɍɨɥɳɢɧɚ ɥɢɫɬɚ <1 ɦɦ - 60 
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3.2 Ɍɨɥɳɢɧɚ ɥɢɫɬɚ 1-1,4 ɦɦ - 80 
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ɇɟ ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɚɹ 
ɞɪɟɜɟɫɢɧɚ 

- 60 

4.2 ɂɦɩɪɟɝɧɢɪɨɜɚɧɧɚɹ ɞɪɟɜɟɫɢɧɚ - 100 

5 Ȼɟɬɨɧ 25 - 

5.1 Ʌɟɝɤɢɟ ɛɟɬɨɧɵ - 50 
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Ɍɹɠɟɥɵɟ ɛɟɬɨɧɵ (ɠɟɥɟɡɨɛɟɬɨɧ, 
ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ ɢ ɬ.ɞ.) - 100 

6 ɉɥɚɫɬɢɤ/ ɩɨɥɢɤɚɪɛɨɧɚɬ 12 - 
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7.2 Ɍɨɥɳɢɧɚ ɥɢɫɬɚ 10-12 ɦɦ - 100 
 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɒɗ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ ɫ 
ɬɨɥɳɢɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɫɬɚ 1,5 ɦɦ, ɫɪɨɤ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɞɚɧɧɨɣ ɝɪɭɩɩɟ 
ɮɚɤɬɨɪɨɜ ɫɨɫɬɚɜɢɬ 25 ɥɟɬ (ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɫɨɝɥɚɫɧɨ ɫɬɨɥɛɰɭ 3, ɫɬɪɨɤɟ 

2.3), ɩɪɢ ɷɬɨɦ ɜ ɪɚɫɱɟɬɚɯ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶɫɹ 70 ɛɚɥɥɨɜ (ɦɚɤɫɢɦɚɥɶɧɨ-ɜɨɡɦɨɠɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɟ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɫɬɨɥɛɰɚ 5 ɧɚ ɫɬɨɥɛɟɰ 4 ɞɥɹ 
ɫɬɪɨɤɢ 2.3, ɬ.ɟ. 70 ɛɚɥɥɨɜ ɯ 100 % = 70 ɛɚɥɥɨɜ). 

Ⱦɥɹ ɫɨɫɬɚɜɧɨɝɨ ɷɤɪɚɧɚ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ ɫ ɬɨɥɳɢɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɥɢɫɬɚ 0,7 ɦɦ ɦɚɤɫɢɦɚɥɶɧɨ-ɜɨɡɦɨɠɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ 25 ɥɟɬ ɫɨɤɪɚɳɚɟɬɫɹ ɧɚ 60%, 
ɢ ɜ ɪɚɫɱɟɬɚɯ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɬɨɥɶɤɨ 28 ɛɚɥɥɨɜ (0,4ɯ70 ɛɚɥɥɨɜ), 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɞɚɧɧɭɸ ɝɪɭɩɩɭ ɮɚɤɬɨɪɨɜ.  



46 Ɇɚɫɥɨɜɚ ɋ.ɋ., ɂɜɚɧɨɜ ɇ.ɂ., Ɋɚɫɫɨɲɟɧɤɨ Ю.ɋ. 
ɉɪɟɞɥɨɠɟɧɢя ɩɨ ɪɚɫɱɟɬɭ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɲɭɦɨɡɚɳɢɬɧыɯ эɤɪɚɧɨɜ 

 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɛɵɥɢ ɫɞɟɥɚɧɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɛɚɥɥɨɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ ɒɉɆ (ɬɚɛɥɢɰɚ 4), ɤɚɱɟɫɬɜɚ ɫɛɨɪɤɢ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ 
ɧɚɥɢɱɢɟɦ ɳɟɥɟɣ ɢ ɡɚɡɨɪ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɒɗ (ɬɚɛɥɢɰɚ 5), ɜɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɢ (ɬɚɛɥɢɰɚ 
6), ɞɨɪɨɠɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ ɢ ɜɟɬɪɨɜɨɝɨ ɪɚɣɨɧɚ (ɬɚɛɥɢɰɚ 7), ɤɚɱɟɫɬɜɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɒɗ ɜɨ ɜɪɟɦɹ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɬɚɛɥɢɰɚ 8). 

 

Ɍɚɛɥɢɰɚ 4  
ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɥɢɹɧɢɹ ɩɥɨɬɧɨɫɬɢ ɒɉɆ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

ɒɗ 
 

ɉɥɨɬɧɨɫɬɶ ɒɉɆ, ɤɝ/ɦ3
 Ⱦɨɥɹ ɛɚɥɥɨɜ, % Ȼɚɥɥ 

1 2 3 

90-120 100 

10 70-90 80 

40-70 60 
 

Ɍɚɛɥɢɰɚ 5 

ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɥɢɹɧɢɹ ɤɚɱɟɫɬɜɚ ɫɛɨɪɤɢ ɒɗ ɧɚ ɟɝɨ ɚɤɭɫɬɢɱɟɫɤɭɸ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
 

Ʉɚɱɟɫɬɜɨ ɫɛɨɪɤɢ Ⱦɨɥɹ ɛɚɥɥɨɜ, % Ȼɚɥɥ 
1 2 3 

Ʉɚɱɟɫɬɜɟɧɧɚɹ ɫɛɨɪɤɚ 100 
5 ɇɟɤɚɱɟɫɬɜɟɧɧɚɹ ɫɛɨɪɤɚ (ɧɚɥɢɱɢɟ ɳɟɥɟɣ, ɡɚɡɨɪɨɜ ɢ ɬ.ɞ.)  80 

 

Ɍɚɛɥɢɰɚ 6  
ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɥɢɹɧɢɹ ɜɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɢ ɒɗ ɧɚ ɟɝɨ ɚɤɭɫɬɢɱɟɫɤɭɸ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

ȼɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɶ ɦɚɬɟɪɢɚɥɚ Ⱦɨɥɹ ɛɚɥɥɨɜ, % Ȼɚɥɥ Ʉɚɬɟɝɨɪɢɹ Ɇɚɬɟɪɢɚɥ 
1 2 3 4 

I 
Ɍɹɠɟɥɵɟ ɛɟɬɨɧɵ  
(ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ, ɳɟɩɨɛɟɬɨɧ ɢ ɬ.ɞ.) 100 

5 II Ɇɟɬɚɥɥɵ  80 

III Ⱦɪɟɜɟɫɢɧɚ 70 

IV ɉɥɚɫɬɢɤ/ ɡɚɤɚɥɟɧɧɨɟ ɫɬɟɤɥɨ 50 
 

Ɍɚɛɥɢɰɚ 7  
ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɥɢɹɧɢɹ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɫɪɟɞɵ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɒɗ 
 

ɋɨɱɟɬɚɧɢɟ 
ɮɚɤɬɨɪɨɜ 

Ⱦɨɪɨɠɧɨ-

ɤɥɢɦɚɬɢɱɟɫɤɚɹ ɡɨɧɚ 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ 

Ⱦɨɥɹ ɛɚɥɥɨɜ, 
% 

Ȼɚɥɥ 

1 2 3 4 5 

Ȼɥɚɝɨɩɪɢɹɬɧɨɟ I I 100 

5 
Ⱦɨɩɭɫɬɢɦɨɟ II-III I-III 90 

ɇɟɠɟɥɚɬɟɥɶɧɨɟ V IV-V 80 

ɇɟɛɥɚɝɨɩɪɢɹɬɧɨɟ IV VI-VII 70 
 

Ɍɚɛɥɢɰɚ 8 

ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɹ ɜɥɢɹɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɒɗ ɧɚ ɟɝɨ ɚɤɭɫɬɢɱɟɫɤɭɸ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
 

Ɋɟɝɭɥɹɪɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɒɗ Ⱦɨɥɹ ɛɚɥɥɨɜ, % Ȼɚɥɥ 
1 2 3 

Ɋɟɝɭɥɹɪɧɵɟ ɨɫɦɨɬɪɵ ɒɗ ɢ ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɪɟɦɨɧɬ 100 
5 ɇɟɪɟɝɭɥɹɪɧɵɟ ɨɫɦɨɬɪɵ ɒɗ, ɨɬɫɭɬɫɬɜɢɟ ɪɟɦɨɧɬɚ 70 
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3. ɑɢɫɥɟɧɧɵɣ ɦɟɬɨɞ ɪаɫɱɟɬа ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ аɤɭɫɬɢɱɟɫɤɨɣ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒЭ 

3.1. Оɩɢɫɚɧɢɟ ɪɚɫɱɟɬɧɨɣ ɮɨɪɦɭɥɵ 

ɋɨɝɥɚɫɧɨ ɩɪɨɞɟɥɚɧɧɨɦɭ ɚɧɚɥɢɡɭ ɚɜɬɨɪɚɦɢ ɫɬɚɬɶɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɪɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ (1) ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒɗ (Aɒɗ): 𝐴ШЭ = ሺВм˃˕×7+Вш˒м×ଵ+В˔˄×5+В˅×5+В˔˓×5+Вˑ˄×5ሻ×Тм˃к˔ଵ , ɥɟɬ  (1) 

ɝɞɟ Bɦɚɬ – ɞɨɥɹ ɛɚɥɥɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧ ɒɗ, %, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ 3; 

Bɲɩɦ – ɞɨɥɹ ɛɚɥɥɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɤɚɱɟɫɬɜɨ ɒɉɆ, %, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ 
ɬɚɛɥɢɰɟ 4 (ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɒɗ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɥɨɲɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, Bɲɩɦ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 100%); 
Bɫɛ – ɞɨɥɹ ɛɚɥɥɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɤɚɱɟɫɬɜɨ ɫɛɨɪɤɢ ɒɗ, %, ɨɩɪɟɞɟɥɹɟɦɚɹ 

ɩɨ ɬɚɛɥɢɰɟ 5; 
Bɜ – ɞɨɥɹ ɛɚɥɥɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɜɚɧɞɚɥɨɭɫɬɨɣɱɢɜɨɫɬɶ ɒɗ, %, 

ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ 6; 
Bcɪ – ɞɨɥɹ ɛɚɥɥɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɚɝɪɟɫɫɢɜɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, %, 

ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ 7; 
Bɨɛ – ɞɨɥɹ ɛɚɥɥɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɪɟɝɭɥɹɪɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɒɗ ɜɨ 

ɜɪɟɦɹ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, %, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ 8; 
Tmax – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɒɗ, ɨɩɪɟɞɟɥɹɟɦɵɣ 

ɫɨɝɥɚɫɧɨ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 3 (ɫɬɨɥɛɟɰ 3). 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɨɠɟɧɧɨɣ ɚɜɬɨɪɚɦɢ ɮɨɪɦɭɥɵ (1) ɩɨɤɚɡɵɜɚɟɬ 

ɜɵɫɨɤɭɸ ɫɯɨɞɢɦɨɫɬɶ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɨɛɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ Ɋɨɫɫɢɢ ɒɗ, ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɩɪɢɦɟɪɚɯ, ɨɩɢɫɚɧɧɵɯ ɧɢɠɟ.  

3.2. Оɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ШЭ ɢɡ ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɨɣ 
ɞɪɟɜɟɫɢɧɵ 

ɒɭɦɨɡɚɳɢɬɧɵɣ ɷɤɪɚɧ ɜɵɫɨɬɨɣ 5 ɦ ɪɚɫɩɨɥɨɠɟɧ ɜ ɉɫɤɨɜɫɤɨɦ ɪɚɣɨɧɟ, ɜɵɩɨɥɧɟɧ 
ɢɡ ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɢɧɵ, ɜɜɟɞɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 2010 ɝ. (ɪɢɫɭɧɨɤ 2). ɇɚ 2018 
ɝ. ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 8 ɥɟɬ. ɗɫɬɟɬɢɱɟɫɤɢɣ ɜɧɟɲɧɢɣ ɜɢɞ ɒɗ ɫɨɯɪɚɧɟɧ, 
ɢɡɦɟɧɟɧɢɹ ɜɢɡɭɚɥɶɧɨ ɧɟ ɧɚɛɥɸɞɚɸɬɫɹ. ɉɥɨɬɧɨɫɬɶ ɲɭɦɨɩɨɝɥɨɳɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ 
110 ɦɝ/ɦ3. Ɉɫɦɨɬɪɵ ɪɟɝɭɥɹɪɧɵɟ.  

 

 

Ɋɢɫ. 2. ɒɗ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ ɜ ɉɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ 

 

 



48 Ɇɚɫɥɨɜɚ ɋ.ɋ., ɂɜɚɧɨɜ ɇ.ɂ., Ɋɚɫɫɨɲɟɧɤɨ Ю.ɋ. 
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Ɍɚɛɥɢɰɚ 9  

Ɋɚɫɱɟɬ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒɗ ɢɡ ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɢɧɵ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Ȼɚɥɥ 

ɉɪɨɰɟɧɬ 
ɨɬ ɦɚɤɫ. 
ɤɨɥ-ɜɚ 

ɛɚɥɥɨɜ, % 

Ɇɚɤɫ. ɜɨɡɦ. 
ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ⱥɤɭɫɬɢɱɟɫɤɚɹ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

Ɇɚɬɟɪɢɚɥ ɂɦɩɪɟɝɧɢɪɨɜɚɧɧɚɹ 
ɞɪɟɜɟɫɢɧɚ 

70 100 

25 24 

ɉɥɨɬɧɨɫɬɶ 
ɒɉɆ 

90-120 ɤɝ/ɦ3
 10 100 

Ʉɚɱɟɫɬɜɨ 
ɫɛɨɪɤɢ 

Ʉɚɱɟɫɬɜɟɧɧɚɹ 
ɫɛɨɪɤɚ 

5 100 

ȼɚɧɞɚɥɨɭɫɬɨɣ-

ɱɢɜɨɫɬɶ 

III ɤɚɬɟɝɨɪɢɹ 5 70 

ɋɨɱɟɬɚɧɢɟ 
ɮɚɤɬɨɪɨɜ 
ɫɪɟɞɵ 

Ⱦɨɩɭɫɬɢɦɨɟ 5 90 

Ɉɛɫɥɭɠɢɜɚɧɢɟ 
ɜɨ ɜɪɟɦɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɋɟɝɭɥɹɪɧɵɟ 

ɨɫɦɨɬɪɵ 

5 100 

 

ɋɨɝɥɚɫɧɨ ɜɵɩɨɥɧɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɚɤɭɫɬɢɱɟɫɤɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɒɗ ɫɨɫɬɚɜɥɹɟɬ 24 ɝɨɞɚ. ɇɚ ɫɭɳɟɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ (8 ɥɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɢ) ɒɗ ɩɨɤɚɡɵɜɚɟɬ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɨɯɪɚɧɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɢ ɢɫɯɨɞɧɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɫɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɧɚɬɭɪɧɵɯ ɢɡɦɟɪɟɧɢɣ 

ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 12 ɞȻȺ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25 ɦ ɨɬ ɨɫɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ.  

3.3. Оɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ШЭ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ 
ɫɬɚɥɢ 

ɒɭɦɨɡɚɳɢɬɧɵɣ ɷɤɪɚɧ ɜɵɫɨɬɨɣ 3,5 ɦ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 

ɜɵɩɨɥɧɟɧ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ ɫ ɬɨɥɳɢɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɫɬɚ 0,78 ɦɦ, ɜɜɟɞɟɧ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 2009 ɝ. (ɪɢɫɭɧɨɤ 3). Ɉɫɦɨɬɪɵ ɧɟ ɪɟɝɭɥɹɪɧɵɟ. ɇɚ 2018 ɝ. ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 9 ɥɟɬ. ɗɫɬɟɬɢɱɟɫɤɢɣ ɜɧɟɲɧɢɣ ɜɢɞ ɒɗ ɩɨɬɟɪɹɧ, ɜɢɡɭɚɥɶɧɨ 
ɷɤɪɚɧ ɧɚ 70-80% ɩɥɨɳɚɞɢ ɩɨɞɜɟɪɠɟɧ ɝɥɭɛɨɤɨɣ ɤɨɪɪɨɡɢɢ. 
 

  

Ɋɢɫ. 3. ɒɗ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ ɜ ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 
 

Ɍɚɛɥɢɰɚ 10 

Ɋɚɫɱɟɬ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒɗ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ 
 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ȼɚɥɥ 

ɉɪɨɰɟɧɬ ɨɬ 
ɦɚɤɫ. ɤɨɥ-ɜɚ 
ɛɚɥɥɨɜ, % 

Ɇɚɤɫ. ɜɨɡɦ. 
ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ⱥɤɭɫɬɢɱɟɫɤɚɹ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

Ɇɚɬɟɪɢɚɥ Ɉɰɢɧɤɨɜɚɧɧɚɹ 
ɫɬɚɥɶ 

Ɍɨɥɳɢɧɚ <1ɦɦ 

70 40 

25 11 
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ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ȼɚɥɥ 

ɉɪɨɰɟɧɬ ɨɬ 
ɦɚɤɫ. ɤɨɥ-ɜɚ 
ɛɚɥɥɨɜ, % 

Ɇɚɤɫ. ɜɨɡɦ. 
ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ⱥɤɭɫɬɢɱɟɫɤɚɹ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

ɉɥɨɬɧɨɫɬɶ 
ɒɉɆ 

Ʉɚɱɟɫɬɜɟɧɧɚɹ 
ɫɛɨɪɤɚ 

5 100 

Ʉɚɱɟɫɬɜɨ 
ɫɛɨɪɤɢ 

II ɤɚɬɟɝɨɪɢɹ 5 80 

ȼɚɧɞɚɥɨɭɫɬɨɣ-

ɱɢɜɨɫɬɶ 

Ⱦɨɩɭɫɬɢɦɨɟ 5 90 

ɋɨɱɟɬɚɧɢɟ 
ɮɚɤɬɨɪɨɜ 
ɫɪɟɞɵ 

ɇɟ ɪɟɝɭɥɹɪɧɵɟ 

ɨɫɦɨɬɪɵ 

5 80 

Ɉɛɫɥɭɠɢɜɚɧɢɟ 
ɜɨ ɜɪɟɦɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɉɰɢɧɤɨɜɚɧɧɚɹ 
ɫɬɚɥɶ 

Ɍɨɥɳɢɧɚ <1ɦɦ 

70 40 

ɋɨɝɥɚɫɧɨ ɜɵɩɨɥɧɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɚɤɭɫɬɢɱɟɫɤɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɒɗ ɫɨɫɬɚɜɥɹɟɬ 11 ɥɟɬ. ɇɚ ɫɭɳɟɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ (9 ɥɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɢ) ɒɗ ɩɨɥɧɨɫɬɶɸ ɩɨɬɟɪɹɥ ɷɫɬɟɬɢɱɧɵɣ ɜɢɞ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɥɨɳɚɞɢ 

ɩɨɞɜɟɪɠɟɧɚ ɝɥɭɛɨɤɨɣ ɤɨɪɪɨɡɢɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɒɗ ɫɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 6 ɞȻȺ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25 ɦ ɨɬ ɨɫɢ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɱɬɨ ɧɚ 4-5 ɞȻȺ ɧɢɠɟ ɜɨɡɦɨɠɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɞɚɧɧɨɣ 
ɜɵɫɨɬɟ ɒɗ. ɉɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɩɨɥɧɨɣ ɩɨɬɟɪɟ ɫɜɨɣɫɬɜ ɒɗ ɱɟɪɟɡ 2 ɝɨɞɚ ɹɜɥɹɟɬɫɹ 
ɨɛɨɫɧɨɜɚɧɧɵɦ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɥɨɠɢɜɲɟɣɫɹ ɞɢɧɚɦɢɤɟ.  

Заɤɥɸɱɟɧɢɟ 

ɒɗ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɦɵɦɢ ɧɚ ɩɪɚɤɬɢɤɟ ɫɪɟɞɫɬɜɚɦɢ ɛɨɪɶɛɵ ɫ 
ɬɪɚɧɫɩɨɪɬɧɵɦ ɲɭɦɨɦ. ȼɟɞɨɦɫɬɜɟɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ Ɏɟɞɟɪɚɥɶɧɨɟ ɞɨɪɨɠɧɨɟ 
ɚɝɟɧɬɫɬɜɨ, ɈȺɈ «Ɋɨɫɫɢɣɫɤɢɟ ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ» ɬɪɚɬɹɬ ɨɝɪɨɦɧɵɟ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ 
ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɭɫɬɚɧɨɜɤɭ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɤɚɱɟɫɬɜɨ ɢ ɚɤɭɫɬɢɱɟɫɤɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɒɗ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɫɨɤɢɦɢ ɢ ɨɤɭɩɚɬɶ ɫɜɨɸ ɫɬɨɢɦɨɫɬɶ. 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ, ɩɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɝɪɭɩɩɵ ɮɚɤɬɨɪɨɜ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɒɗ, ɜɤɥɸɱɚɹ ɦɚɬɟɪɢɚɥ, ɢɡ ɤɨɬɨɪɨɝɨ ɒɗ 
ɢɡɝɨɬɨɜɥɟɧ, ɟɝɨ ɤɚɱɟɫɬɜɨ ɫɛɨɪɤɢ ɢ ɭɫɬɚɧɨɜɤɢ, ɜɚɧɞɚɥɨɭɫɬɪɨɣɱɢɜɨɫɬɶ, ɤɚɱɟɫɬɜɨ ɒɉɆ, 
ɪɟɝɭɥɹɪɧɨɫɬɶ ɨɫɦɨɬɪɨɜ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚɝɪɟɫɫɢɜɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
ɉɪɟɞɥɨɠɟɧɚ ɮɨɪɦɭɥɚ ɩɨ ɪɚɫɱɟɬɭ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɚɤɭɫɬɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɒɗ ɢ 
ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɡɧɚɱɟɧɢɣ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɧɟɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɒɗ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɉɨɥɭɱɟɧɚ ɜɵɫɨɤɚɹ ɫɯɨɞɢɦɨɫɬɶ 
ɪɟɡɭɥɶɬɚɬɨɜ.  

ɉɪɢ ɩɨɫɥɟɞɭɸɳɟɦ ɪɚɡɜɢɬɢɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɨɩɢɫɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ 
ɦɨɞɟɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɛɨɥɶɲɚɹ ɞɟɬɚɥɢɡɚɰɢɹ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɚɤɭɫɬɢɱɟɫɤɭɸ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɒɗ. 
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