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ȼɅɂəɇɂȿ ɋȼɈɃɋɌȼ ɊȺɁɇɈɋɈɊɌɇɕɏ ɌɈɉɅɂȼ ȾɅə ȾɂɁȿɅȿɃ  
ɇȺ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɌɈɉɅɂȼɈɉɈȾȺɑɂ  

 

ȼ.Ɋ. ȼɟɞɪɭɱɟɧɤɨ, ȼ.ȼ. Ʉɪɚɣɧɨɜ, ɉ.ȼ. Ʌɢɬɜɢɧɨɜ 
Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ (ɈɦȽɍɉɋ), Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼɵɩɨɥɧɟɧ ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɦɟɸɳɢɯɫɹ ɫɩɨɫɨɛɨɜ ɢ 
ɦɟɬɨɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ, ɜɹɡɤɨɫɬɢ ɢ ɫɠɢɦɚɟɦɨɫɬɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 
ɉɪɨɢɡɜɟɞёɧ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɪɚɡɧɵɯ ɦɚɪɨɤ ɬɨɩɥɢɜɚ ɞɥɹ 
ɞɢɡɟɥɟɣ ɧɚ ɩɪɨɰɟɫɫɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɜ ɫɢɫɬɟɦɚɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ (ɢɧɞɢɰɢɪɨɜɚɧɢɟɦ) ɩɨɤɚɡɚɧɨ ɜɥɢɹɧɢɟ ɧɚɡɜɚɧɧɵɯ ɫɜɨɣɫɬɜ ɬɨɩɥɢɜ ɧɚ 
ɯɚɪɚɤɬɟɪ ɢɧɞɢɤɚɬɨɪɧɨɣ ɞɢɚɝɪɚɦɦɵ ɞɢɡɟɥɹ. ɉɪɟɞɥɨɠɟɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɚ ɞɢɡɟɥɟ ɨɛɟɫɩɟɱɢɬɶ ɫɬɚɛɢɥɶɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɨɩɥɢɜ ɫ ɪɚɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɬɨɩɥɢɜɨ, ɬɨɩɥɢɜɨɩɨɞɚɱɚ, ɫɨɪɬ, ɫɬɚɛɢɥɢɡɚɰɢɹ, ɩɨɤɚɡɚɬɟɥɢ. 
 

ȼɜɟɞɟɧɢɟ 
Ɋɚɡɜɢɜɚɟɦɚɹ ɞɜɢɝɚɬɟɥɟɦ ɦɨɳɧɨɫɬɶ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɜɩɪɵɫɤɢɜɚɟɦɨɝɨ ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ (Ʉɋ) 
ɬɨɩɥɢɜɚ ɢ ɟɝɨ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɚɜɚɟɦɨɝɨ ɜ Ʉɋ ɞɢɡɟɥɶɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɩɨɥɨɠɟɧɢɹ 
ɞɨɡɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ (ɪɟɣɤɢ) 
ɬɨɩɥɢɜɨɩɨɞɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ (ɬɨɩɥɢɜɧɨɝɨ 
ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɌɇȼȾ)), ɧɨ ɢ ɨɬ 
ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɬɨɩɥɢɜ, ɡɧɚɱɟɧɢɹ 
ɤɨɬɨɪɵɯ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɪɚɫɱёɬɟ ɢ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɬɨɩɥɢɜɨɩɨɞɚɸɳɟɣ 
ɚɩɩɚɪɚɬɭɪɵ ɞɢɡɟɥɟɣ, ɨɬɧɨɫɹɬɫɹ ɩɥɨɬɧɨɫɬɶ, 
ɜɹɡɤɨɫɬɶ ɢ ɫɠɢɦɚɟɦɨɫɬɶ ɬɨɩɥɢɜ Д1,2Ж. 

ȼ ɩɪɨɰɟɫɫɟ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɬɨɩɥɢɜɨ 
ɩɪɨɬɟɤɚɟɬ ɱɟɪɟɡ ɷɥɟɦɟɧɬɵ ɬɨɩɥɢɜɨɩɨɞɚɸɳɟɣ 
ɫɢɫɬɟɦɵ, ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 
ɜɵɫɨɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɞɚɜɥɟɧɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪ. 
ɇɚɡɜɚɧɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟ ɨɫɬɚɸɬɫɹ 
ɩɪɢ ɷɬɨɦ ɩɨɫɬɨɹɧɧɵɦɢ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱёɬɟ 
ɩɪɨɰɟɫɫɚ ɜɩɪɵɫɤɢɜɚɧɢɹ ɩɨ ɦɟɬɨɞɢɤɚɦ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɂ.ȼ. Ⱥɫɬɚɯɨɜɵɦ, ɘ.ə. 
Ɏɨɦɢɧɵɦ, Ⱥ.ɋ. Ʌɵɲɟɜɫɤɢɦ ɢ ɞɪɭɝɢɦɢ 
ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ, ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɬɧɨɫɬɢ, ɜɹɡɤɨɫɬɢ ɢ 
ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɩɥɢɜ ɨɬ ɞɚɜɥɟɧɢɹ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ. Ɍɚɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ, 
ɩɨɥɭɱɟɧɧɵɟ ɩɭɬёɦ ɨɛɪɚɛɨɬɤɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɪɚɡɧɵɯ ɚɜɬɨɪɨɜ, 
ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɛɨɬɚɯ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚɧɟɟ 
Д3,4,5Ж. Ɉɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ ɬɟɧɞɟɧɰɢɟɣ 
ɪɚɫɲɢɪɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɬɨɩɥɢɜ, ɩɪɢɦɟɧɹɟɦɵɯ 
ɜ ɞɢɡɟɥɹɯ, ɢɡɦɟɧɟɧɢɟɦ ɢɯ ɫɨɪɬɨɜ ɢ 

ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɣ 
ɜɩɪɵɫɤɢɜɚɧɢɹ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɭɬɨɱɧɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɬɨɩɥɢɜ ɨɬ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼ ɞɢɡɟɥɹɯ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɪɚɧɟɟ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ 
ɜɩɪɵɫɤɢɜɚɧɢɹ ɨɛɵɱɧɨ ɛɵɥɢ ɪɚɜɧɵ 20…50 
Ɇɉɚ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɩɥɢɜɚ ɜ 
ɬɨɩɥɢɜɨɩɨɞɚɸɳɟɣ ɫɢɫɬɟɦɟ ɫɨɫɬɚɜɥɹɥɚ 
30…50 ɋД1Ж.  

ȼ ɜɵɩɭɫɤɚɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɮɢɪɦɚɦɢ R. BШsМС (Ƚɟɪɦɚɧɢɹ), DОХpСТ 
(ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ), CКЭОrpТХХКr ɢ SЭКЧКНвЧО 
(ɋɒȺ), ГОбОХ (əɩɨɧɢɹ) ɬɨɩɥɢɜɨɩɨɞɚɸɳɢɯ 
ɫɢɫɬɟɦɚɯ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɜɩɪɵɫɤɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 80…100 Ɇɉɚ, ɚ ɜ 
ɨɬɞɟɥɶɧɵɯ ɨɛɪɚɡɰɚɯ – 100…150 Ɇɉɚ. Ȼɨɥɟɟ 
ɬɨɝɨ, ɜɟɞɭɳɢɟ ɡɚɪɭɛɟɠɧɵɟ ɮɢɪɦɵ-
ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɬɨɩɥɢɜɨɩɨɞɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ 
ɪɟɤɥɚɦɢɪɭɸɬ ɧɨɜɵɟ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦ 
ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɩɪɵɫɤɢɜɚɧɢɹ 
160…170 Ɇɉɚ ɢ ɞɚɠɟ ɞɨ 200 Ɇɉɚ Д1,6Ж. ɉɪɢ 
ɬɚɤɢɯ ɞɚɜɥɟɧɢɹɯ ɜɩɪɵɫɤɢɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɬɨɩɥɢɜɚ ɜ ɬɨɩɥɢɜɨɩɨɞɚɸɳɟɣ ɫɢɫɬɟɦɟ ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶ 80…100 ɋ. ɉɨɷɬɨɦɭ ɫ ɭɱёɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ ɞɢɡɟɥɹ ɜ ɭɫɥɨɜɢɹɯ ɫ 
ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɜɥɢɹɧɢɹ ɞɚɜɥɟɧɢɹ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜ ɧɚ ɢɯ ɩɥɨɬɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ 
ɢ ɫɠɢɦɚɟɦɨɫɬɶ, ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɣ 
ɜɵɛɪɚɧ ɨɬ 0 ɞɨ 200 Ɇɉɚ, ɚ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪ ɨɬ 0 ɞɨ 100 ɋ Д1Ж. 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɬɪɨɝɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɮɢɡɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɬɨɩɥɢɜ ɨɬ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɞɚɜɥɟɧɢɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɪɚɡɥɢɱɢɹɦɢ ɝɪɭɩɩɨɜɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɫɨɫɬɚɜɚ ɪɚɡɥɢɱɧɵɯ ɬɨɩɥɢɜ. Ɉɞɧɚɤɨ 
ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɫɜɨɣɫɬɜɚɦɢ ɬɨɩɥɢɜ ɢ ɢɯ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɞɚɜɥɟɧɢɟɦ ɞɨɫɬɚɬɨɱɧɨ 
ɫɢɥɶɧɨ ɜɵɪɚɠɟɧɚ. ɍɫɬɚɧɨɜɥɟɧɢɟ ɬɚɤɨɣ 
ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɜ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɨ ɦɟɬɨɞɚɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 
MКЭСCКН V 6.0 PХЮs Д1,6,7Ж. 

Ⱥɧɚɥɢɡ ɢɦɟɸщɢɯɫɹ ɮɨɪɦɭɥ ɢ ɩɪɨɜɟɪɤɚ 
ɫɨɪɬɨɜ ɬɨɩɥɢɜɚ 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɨɩɥɢɜɚ 
ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɥɨɬɧɨɫɬɶ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬ 
ɤɨɥɢɱɟɫɬɜɨ ɜɜɨɞɢɦɨɣ ɜ Ʉɋ ɞɢɡɟɥɹ ɷɧɟɪɝɢɢ, 
ɩɨɫɤɨɥɶɤɭ ɨɬ ɩɥɨɬɧɨɫɬɢ ɡɚɜɢɫɢɬ ɬɟɩɥɨɬɜɨɪɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɬɨɩɥɢɜɚ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɞɨɡɢɪɨɜɚɧɢɟɦ ɬɨɩɥɢɜɚ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɨɩɥɢɜɨɩɨɞɚɸɳɢɯ ɫɢɫɬɟɦɚɯ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɞɧɚ 
ɢ ɬɚ ɠɟ ɨɛɴёɦɧɚɹ ɰɢɤɥɨɜɚɹ ɩɨɞɚɱɚ ɦɨɠɟɬ 
ɢɦɟɬɶ ɪɚɡɥɢɱɧɭɸ ɦɚɫɫɭ, ɡɚɜɢɫɹɳɭɸ ɨɬ 
ɩɥɨɬɧɨɫɬɢ ɩɨɞɚɜɚɟɦɨɝɨ ɬɨɩɥɢɜɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ ɨɤɚɡɵɜɚɟɬ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɦɨɳɧɨɫɬɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɞɢɡɟɥɹ ɢ, ɤɨɫɜɟɧɧɨɟ – ɧɚ 
ɩɨɤɚɡɚɬɟɥɢ ɟɝɨ ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 
ɉɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ ɨɤɚɡɵɜɚɟɬ ɡɚɦɟɬɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɬɨɤɫɢɱɧɨɫɬɶ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ 
(ɈȽ). ȼ ɱɚɫɬɧɨɫɬɢ, ɫ ɪɨɫɬɨɦ ɩɥɨɬɧɨɫɬɢ ɬɨɩɥɢɜ ɜ 
ɧёɦ ɜɨɡɪɚɫɬɚɟɬ ɫɨɞɟɪɠɚɧɢɟ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɱɬɨ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɵɦɧɨɫɬɢ ɈȽ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ ɟɝɨ 
ɩɥɨɬɧɨɫɬɶ ɩɚɞɚɟɬ. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɥɨɬɧɨɫɬɢ ρɬ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ t ɥɢɧɟɣɧɚ ɢ ɛɨɥɟɟ ɜɵɪɚɠɟɧɚ 
ɭ ɥɟɝɤɢɯ ɬɨɩɥɢɜ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɬɧɨɫɬɢ ɢɥɢ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢɦɟɟɬɫɹ ɪɹɞ 
ɮɨɪɦɭɥ Д1,6,8Ж. Ⱦ.ɇ. ȼɵɪɭɛɨɜɵɦ ɩɪɟɞɥɨɠɟɧɚ 
ɮɨɪɦɭɥɚ ɞɥɹ ɬɨɩɥɢɜ ɫ ɩɥɨɬɧɨɫɬɶɸ ρɬ > 840 
ɤɝ/ɦ3 Д1Ж. 

)(66,0 0ttɬо   ,               (1) 

ɝɞɟ t0 = 20 ̊C; ρɬɨ – ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ ɩɪɢ 
20 ̊C, ɤɝ/ɦ3. 

Ȼɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɚ ɫɥɟɞɭɸɳɚɹ 
ɮɨɪɦɭɥɚ, ɨɯɜɚɬɵɜɚɸɳɚɹ ɜɫɟ ɜɢɞɵ 
ɚɜɬɨɬɪɚɤɬɨɪɧɵɯ ɬɨɩɥɢɜ: 

),( 0ttKɬо                  (2) 

Ʉɨɷɮɮɢɰɢɟɧɬ Kρ ɧɟ ɢɦɟɟɬ ɩɨɫɬɨɹɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ, ɚ ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɥɨɬɧɨɫɬɶɸ ɬɨɩɥɢɜɚ. 

ȼ.ə. Ʉɨɥɭɩɚɟɜ ɪɟɤɨɦɟɧɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ Д3Ж: 

).)(0013,08,1( 0ttɬоɬо            (3) 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɡɧɚɱɟɧɢɣ 
ɩɥɨɬɧɨɫɬɢ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɩɨɝɪɟɲɧɨɫɬɶ 
ɨɩɪɟɞɟɥɟɧɢɹ ρɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɪɚɠɟɧɢɹ 
(3) ɧɟ ɩɪɟɜɵɲɚɟɬ 1,0%, ɚ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɡɚɜɢɫɢɦɨɫɬɢ (2) – 1,2%. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɪɢɦɟɧɟɧɢɟ ɮɨɪɦɭɥ (2) ɢ (3) ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ρɬ ɬɨɩɥɢɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɞɢɡɟɥɹɯ, ɹɜɥɹɟɬɫɹ ɜɩɨɥɧɟ 
ɨɛɨɫɧɨɜɚɧɧɵɦ.  

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɩɥɨɬɧɨɫɬɶ 
ɬɨɩɥɢɜ ɜɨɡɪɚɫɬɚɟɬ, ɩɪɢɱёɦ, ɭ ɥёɝɤɢɯ ɬɨɩɥɢɜ 
ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ. Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɥɨɬɧɨɫɬɢ ɬɨɩɥɢɜ ɨɬ ɞɚɜɥɟɧɢɹ ɂ.ȼ. Ⱥɫɬɚɯɨɜ 
ɪɟɤɨɦɟɧɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɭɸ 
ɮɨɪɦɭɥɭ Д4Ж: 

),1( Pɫɪɬо                       (4) 

ɝɞɟ ρɬɨ – ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ ɩɪɢ 
ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɢ t = 20 ̊C; αɫɪ – 
ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɝɚɟɦɨɫɬɢ ɬɨɩɥɢɜɚ ɜ 
ɢɧɬɟɪɜɚɥɟ ɞɚɜɥɟɧɢɣ ɨɬ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɨ 
ɬɟɤɭɳɟɝɨ ɪ. ɇɟɞɨɫɬɚɬɤɨɦ ɡɚɜɢɫɢɦɨɫɬɢ (4) 
ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ αɫɪ ɩɪɢ 
ɜɵɱɢɫɥɟɧɢɢ ρɬ. ɉɨɷɬɨɦɭ ȼ.ə. Ʉɨɥɭɩɚɟɜ 
ɩɪɟɞɥɨɠɢɥ ɮɨɪɦɭɥɭ ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɞɚɜɥɟɧɢɣ 
ɨɬ 0 ɞɨ 50 Ɇɉɚ Д8Ж: 

.)/104( 38 pɬоɬо                 (5) 

Ⱥɧɚɥɢɡ ɬɨɱɧɨɫɬɢ ɪɚɫɱёɬɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɨɪɦɭɥɵ (5) ɩɪɨɜɟɞёɧ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɜɟɫɬɧɵɯ ɢɡ ɥɢɬɟɪɚɬɭɪɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ Д1Ж. 

ȼɚɠɧɟɣɲɢɦ ɫɜɨɣɫɬɜɨɦ ɬɨɩɥɢɜ, 
ɨɤɚɡɵɜɚɸɳɢɦ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ 
ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɹɜɥɹɟɬɫɹ ɜɹɡɤɨɫɬɶ. ɗɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɜɹɡɤɨɫɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɫɢɥɭ ɬɪɟɧɢɹ) F ɩɟɪɟɦɟɳɟɧɢɸ 
ɨɞɧɨɝɨ ɫɥɨɹ ɬɨɩɥɢɜɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ, 
ɨɩɪɟɞɟɥɹɟɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟɦ F = µɬ S dМ/dб, 
ɝɞɟ S – ɩɥɨɳɚɞɶ ɫɥɨɹ, dМ/dб – ɝɪɚɞɢɟɧɬ 
ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ µɬ ɧɚɡɵɜɚɟɬɫɹ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɶɸ νɬ = µɬ/ρɬ. 

ȼɹɡɤɨɫɬɶ ɬɨɩɥɢɜ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ 
ɢɯ ɩɥɨɬɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɞɚɜɥɟɧɢɹ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɨɩɥɢɜɚ ɟɝɨ ɜɹɡɤɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɪɢɱёɦ, 
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 ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɭɦɟɧɶɲɟɧɢɟ νɬ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ t ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɜɵɫɨɤɨɜɹɡɤɢɯ 
ɬɨɩɥɢɜ. Ⱦɥɹ ɜɵɪɚɠɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɜɹɡɤɨɫɬɢ 
ɬɨɩɥɢɜ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢɦɟɟɬɫɹ ɪɹɞ 
ɷɦɩɢɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ Д9Ж. ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵ 
ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 

- ɮɨɪɦɭɥɚ Ɏɭɥɶɱɟɪɚ-Ɍɚɦɚɧɧɚ-Ƚɟɫɫɟ 

),/()/lg( 0ttCɬоɬ                  (6) 

- ɮɨɪɦɭɥɚ Ⱦɢɧɚ-Ʌɟɧɚ 

),/(1 2tCtBAɬ                   (7) 

- ɮɨɪɦɭɥɚ ɋɥɨɭɧɚ-ȼɢɧɧɢɝɚ 

,)8,92/(lg BtAɬ                   (8) 

ɝɞɟ νɬɨ – ɜɹɡɤɨɫɬɶ ɬɨɩɥɢɜɚ ɩɪɢ t = 20 ɋ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɜɵɪɚɠɟɧɢɣ (6) ɢ (8) ɹɜɥɹɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɧɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ A, B, C, 
ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɨɩɥɢɜ. 
ɇɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɚ ɢɡ ɢɦɟɸɳɢɯɫɹ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɮɨɪɦɭɥɚ, ɩɪɟɞɥɨɠɟɧɧɚɹ ȼ.ə. 
Ʉɨɥɭɩɚɟɜɵɦ Д4Ж: 

).lg3,1()3,01,1( tɬоɬоɬ            (9) 

Ɏɨɪɦɭɥɚ (9) ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɲɢɪɨɤɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɬɨɩɥɢɜ, ɜɤɥɸɱɚɹ ɛɟɧɡɢɧɵ. 

ȼɹɡɤɨɫɬɶ ɬɨɩɥɢɜɚ ɢɦɟɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨ ɢ 
ɨɬ ɞɚɜɥɟɧɢɹ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ 
ɫɠɚɬɢɹ ɜɹɡɤɨɫɬɶ ɬɨɩɥɢɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, 
ɩɪɢɱɟɦ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɭ ɜɵɫɨɤɨɜɹɡɤɢɯ 
ɬɨɩɥɢɜ Д1,5Ж. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɜɹɡɤɨɫɬɢ 
ɬɨɩɥɢɜ ɨɬ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬɫɹ ɪɹɞ 
ɷɦɩɢɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ. Ⱦ.ɇ. ȼɵɪɭɛɨɜɵɦ 
ɩɪɟɞɥɨɠɟɧɚ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɬɨɩɥɢɜ 
ɫ ɩɥɨɬɧɨɫɬɶɸ ρɬɨ = 860…940 ɤɝ/ɦ3 Д1Ж: 

.)10269789,0/( 106 p
ɬоɬоɬ         (10) 

ɝɞɟ ρɬɨ – ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ ɩɪɢ 20 ɋ ɢ 
ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ. Ɏɨɪɦɭɥɚ (10) 
ɩɪɢɦɟɧɢɦɚ ɥɢɲɶ ɞɥɹ ɬɹɠёɥɵɯ ɬɨɩɥɢɜ ɩɪɢ 
ɞɚɜɥɟɧɢɹɯ ɞɨ 10 Ɇɉɚ. 

Ɏɨɪɦɭɥɚ, ɩɪɟɞɥɨɠɟɧɧɚɹ Ⱥ.ɋ. Ʌɵɲɟɜɫɤɢɦ 
ɢ ɂ.ɇ. ɉɨɧɨɦɚɪёɜɵɦ ɨɯɜɚɬɵɜɚɟɬ ɜɫɟ ɜɢɞɵ 
ɚɜɬɨɬɪɚɤɬɨɪɧɵɯ ɬɨɩɥɢɜ Д9Ж: 

),10exp( bpɬоɬ                    (11) 

ɝɞɟ Л – ɩɨɫɬɨɹɧɧɚɹ ɞɥɹ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ: 
ɩɨ Ʌɵɲɟɜɫɤɨɦɭ Л = A+Bνɬɨ; A = 1,4∙10-3;B = 
1,56∙10-4; ɩɨ ɉɨɧɨɦɚɪёɜɭ – Л = 0,00229. 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɜɹɡɤɨɫɬɢ 
ɬɨɩɥɢɜ ɨɬ ɞɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ, 
ɩɨɫɥɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɨɬɨɪɵɯ 
ɩɨɥɭɱɟɧ ɩɨɥɢɧɨɦ ɜɢɞɚ Д1Ж: 

.00024,000003,0

0045,0
432

2

ɬоɬо

ɬоɬоɬ

pp

p







 

    (12) 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɪɚɠɟɧɢɹ (12) 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ νɬ ɜ 
ɞɢɚɩɚɡɨɧɟ ɞɚɜɥɟɧɢɣ  0…200 Ɇɉɚ ɢ ɜɹɡɤɨɫɬɟɣ 
νɬɨ = 0,7…4,1 ɦɦ/ɫ2 ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɫɨɫɬɚɜɢɥɚ 10% ɞɥɹ ɬɨɩɥɢɜ ɢ 16% - ɞɥɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ȼɚɠɧɵɦ ɫɜɨɣɫɬɜɨɦ ɬɨɩɥɢɜ ɹɜɥɹɟɬɫɹ ɢɯ 
ɫɠɢɦɚɟɦɨɫɬɶ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɚɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ αɬ ɢɥɢ ɨɛɪɚɬɧɨɣ ɜɟɥɢɱɢɧɨɣ – 
ɦɨɞɭɥɟɦ ɭɩɪɭɝɨɫɬɢ Eɬ. ɉɪɢ ɷɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɨɛɴёɦɚ ΔV/V ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ Δp ɢ ɜɵɱɢɫɥɹɟɬɫɹ ɜ 
ɜɢɞɟ: 

),/()/1( pVVɬ                    (13) 

ɝɞɟ V – ɧɚɱɚɥɶɧɵɣ ɨɛɴёɦ ɬɨɩɥɢɜɚ. 
Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ  ɜɥɢɹɧɢɹ ɫɠɢɦɚɟɦɨɫɬɢ 
ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɰɟɫɫ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɹɜɥɹɟɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɢɪɚɳɟɧɢɹ ɞɚɜɥɟɧɢɹ Δp ɩɪɢ 
ɫɠɚɬɢɢ ɨɬ αɬ. ɇɚɢɛɨɥɶɲɟɣ ɫɠɢɦɚɟɦɨɫɬɶɸ 
(ɧɚɢɦɟɧɶɲɟɣ ɭɩɪɭɝɨɫɬɶɸ) ɨɬɥɢɱɚɸɬɫɹ ɥёɝɤɢɟ 
ɬɨɩɥɢɜɚ (ɛɟɧɡɢɧɵ), ɱɬɨ ɢ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɢɯ 
ɛɨɥɟɟ ɧɢɡɤɢɟ ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɠɚɬɢɢ, ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɢɡɟɥɶɧɵɦɢ ɬɨɩɥɢɜɚɦɢ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ ɟɝɨ 
ɫɠɢɦɚɟɦɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɪɨɫɬɟ 
ɞɚɜɥɟɧɢɹ – ɭɦɟɧɶɲɚɟɬɫɹ. ɉɪɢɱёɦ, 
ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɩɥɢɜ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɢɛɨɥɶɲɭɸ 
ɫɥɨɠɧɨɫɬɶ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɨɫɨɛɟɧɧɨɫɬɹɦɢ 
ɢɡɦɟɪɟɧɢɹ αɬ. 

ɇɚ ɜɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɠɢɦɚɟɦɨɫɬɢ 
ɬɨɩɥɢɜ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɯɚɪɚɤɬɟɪ 
ɩɪɨɰɟɫɫɚ ɫɠɚɬɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɫɨɞɟɪɠɚɳɟɝɨɫɹ 
ɜ ɬɨɩɥɢɜɟ ɜɨɡɞɭɯɚ ɢ ɪɹɞ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɥɢɱɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɞɚɠɟ ɩɪɢ 
ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɠɢɦɚɟɦɨɫɬɢ 
ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɨɛɪɚɡɰɚ ɬɨɩɥɢɜɚ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɩɥɢɜ, ɢ ɛɟɡ ɬɨɝɨ 
ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɟ, ɩɨɥɭɱɟɧɵ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɭɫɬɚɧɨɜɤɚɯ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɢ 
ɞɢɚɩɚɡɨɧɚɯ ɞɚɜɥɟɧɢɹ ɫɠɚɬɢɹ Д1Ж. ȼɫё ɷɬɨ 
ɡɚɬɪɭɞɧɹɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɞɚɧɧɵɯ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɩɥɢɜ 
ɨɬ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɠɢɦɚɟɦɨɫɬɶ 
ɬɨɩɥɢɜɚ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɧɟɪɚɫɬɜɨɪёɧɧɵɣ ɜ 
ɬɨɩɥɢɜɟ ɜɨɡɞɭɯ. ɉɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ 
ɜ ɬɨɩɥɢɜɟ ɫɨɞɟɪɠɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪёɧɧɨɝɨ ɜɨɡɞɭɯɚ. ɗɬɨ 
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 ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɩɥɢɜɚ ɜ 2…2,5 ɪɚɡɚ Д1Ж.  

ɋɠɢɦɚɟɦɨɫɬɶ ɬɨɩɥɢɜ ɡɚɜɢɫɢɬ ɨɬ ɞɚɜɥɟɧɢɹ 
ɫɠɚɬɢɹ p, ɩɪɢɱёɦ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ p  
ɫɠɢɦɚɟɦɨɫɬɶ (ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ αɬ) 
ɭɦɟɧɶɲɚɟɬɫɹ. ɇɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ 
ɫɧɢɠɟɧɢɟ αɬ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɧɢɡɤɢɯ 
ɞɚɜɥɟɧɢɹɯ ɫɠɚɬɢɹ, ɱɬɨ ɜɵɡɜɚɧɨ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɜɥɢɹɧɢɟɦ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ 
ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɬɨɩɥɢɜɟ ɜɨɡɞɭɯɚ Д1Ж. 

ɉɪɟɞɥɨɠɟɧɨ ɧɟɫɤɨɥɶɤɨ ɷɦɩɢɪɢɱɟɫɤɢɯ 
ɮɨɪɦɭɥ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɠɢɦɚɟɦɨɫɬɢ ɩɪɢ ɞɚɧɧɨɦ ɞɚɜɥɟɧɢɢ. Ⱦ.ɇ. 
ȼɵɪɭɛɨɜ ɩɪɟɞɥɨɠɢɥ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɠɢɦɚɟɦɨɫɬɢ ɬɹɠёɥɵɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ Д1Ж: 

./10 3211 pdpcpbaɬ            (14) 

ɉɪɢ ɷɬɨɦ ɫɪɟɞɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɫɠɢɦɚɟɦɨɫɬɢ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ 
ɨɬ ɦɝɧɨɜɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɠɢɦɚɟɦɨɫɬɢ 
ɬɨɩɥɢɜ ɫ ɩɥɨɬɧɨɫɬɶɸ 800…840 ɤɝ/ɦ3 Д4Ж: 

./10 211 pcpbaɬ                (15) 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɤɠɟ 
ɩɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɤɪɢɜɵɟ ɮɪɚɤɰɢɨɧɧɨɣ 
ɪɚɡɝɨɧɤɢ ɪɹɞɚ ɬɨɩɥɢɜ ɞɥɹ ɞɢɡɟɥɟɣ 
ɩɪɨɢɡɜɨɞɫɬɜɚ Ɉɦɫɤɨɝɨ ɇɉɁ, ɝɞɟ ɨɛɨɡɧɚɱɟɧɵ: 
ɊɎɋ – ɬɨɩɥɢɜɨ ɞɢɡɟɥɶɧɨɟ ɪɚɫɲɢɪɟɧɧɨɝɨ 
ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ; ȾɌ ɉɅɎ – ɞɢɡɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ ɩɚɪɚɮɢɧɨɜɵɯ ɥёɝɤɢɯ ɮɪɚɤɰɢɣ. 

 

 
Ɋɢɫ. 1. Ʉɪɢɜɵɟ ɮɪɚɤɰɢɨɧɧɨɣ ɪɚɡɝɨɧɤɢ ɫɪɚɜɧɢɜɚɟɦɵɯ ɬɨɩɥɢɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ «Ɉɦɫɤɢɣ ɇɉɁ»: 

1 – ɬɨɩɥɢɜɨ ɊɎɋ; 2 – ɬɨɩɥɢɜɨ ɞɢɡɟɥɶɧɨɟ ɦɚɪɤɢ “Ʌ”; 3 – ɬɨɩɥɢɜɨ ɍɎɋ; 4 – ɬɨɩɥɢɜɨ ɞɢɡɟɥɶɧɨɟ ȾɌ ɉɅɎ;  
5 – ɬɨɩɥɢɜɨ ɊɎɋ (ɨɛɪɚɡɟɰ); 6 – ɬɨɩɥɢɜɨ ɍɎɋ (ɨɛɪɚɡɟɰ). 

 

ȼ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɨɛɳёɧɧɵɟ 
ɧɚɦɢ ɞɚɧɧɵɟ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ 

ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɢ ɫɬɚɧɞɚɪɬɧɵɯ ɠɢɞɤɢɯ ɬɨɩɥɢɜ 
ɞɥɹ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɜɨɣɫɬɜɚ ɩɟɪɫɩɟɤɬɢɜɧɵɯ, ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɨɩɵɬɧɵɯ ɬɨɩɥɢɜ ɞɥɹ ɞɢɡɟɥɟɣ 

№ 
ɩ/ɩ Ɇɚɪɤɚ ɬɨɩɥɢɜɚ 

ȼɹɡ-
ɤɨɫɬɶ 

ν20, 
ɦɦ2/ɫ 

ɉɥɨɬ-
ɧɨɫɬɶ 

ρ4
20, ɝ/ɫɦ 

ɉɚɪɚ-
ɮɢɧɨ-

ɜɵɟ (ɉ), 
% 

ɇɚɮ-
ɬɟɧɨ-

ɜɵɟ (ɇ), 
% 

Ⱥɪɨ-
ɦɚɬɢ-ɤɢ 
(Ⱥ), % 

Ɏɪɚɤɰɢɨɧɧɵɣ 
ɫɨɫɬɚɜ, °ɋ 

Э10% Э50% Э90% 
1 2 3 4 5 6 7 8 9 10 
1 Ɍɨɩɥɢɜɨ ɪɚɫɲɢɪɟɧɧɨɝɨ 

ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ Ɍɍ 
38.401500-84 

6,0 0,811 46,0 40,0 14,0 100 290 370 

2 Ɍɨɩɥɢɜɨ ɭɬɹɠɟɥɟɧɧɨɝɨ 
ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ 
(ɍɎɋ), Ɍɍ 38.001355-86 

6,5 0,840 40,0 42,0 18,0 190 290 380 

3 Ɍɨɩɥɢɜɨ ɲɢɪɨɤɨɝɨ 
ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ 
(ɒɎɋ) 

5,5 0,790 39,2 42,8 18,0 ɉɈ 250 340 

4 Ɍɨɩɥɢɜɨ ɦɨɬɨɪɧɨɟ ɦɚɪɤɢ ȾɌ, 
ȽɈɋɌ 1667-68 

4,4 0,930 38,0 36,0 26,0 255 355 460 

5 Ɍɨɩɥɢɜɨ ɝɚɡɨɬɭɪɛɢɧɧɨɟ 
(ɌȽȼɄ), ȽɈɋɌ 10433-82 

3,6 0,860 39,0 39,0 32,0 210 290 360 

6 Ɍɨɩɥɢɜɨ ɞɢɡɟɥɶɧɨɟ ɦɚɪɤɢ 
«3», ȽɈɋɌ 305-82 

4,5 0,820 43,4 35,3 21,3 190 280 340 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

7 Ɍɨɩɥɢɜɨ ɞɢɡɟɥɶɧɨɟ ɦɚɪɤɢ 
«Ʌ», ȽɈɋɌ 305-82 

6,0 0,835 41,0 40,0 19,0 180 250 360 

8 ɋɢɧɬɟɬɢɱɟɫɤɨɟ ɠɢɞɤɨɟ 
ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ (ɋɀɌ) ɢɡ 
ɭɝɥɟɣ 

6,2 0,842 33,4 26,4 40,2 196 252 315 

9 Ɍɨɩɥɢɜɨ ɫɭɞɨɜɨɟ ɦɚɥɨɜɹɡɤɨɟ 
(ɋɆɌ), Ɍɍ 38.101567-87 

11,4 0,890 32,4 38,8 28,8 240 345 400 

10 Ɉɩɵɬɧɨɟ №1 ɋɆɌ (Ȼɚɲɇɂɂ 
ɇɉ) 

4,8 0,845 32,4 30,5 28,9 205 285 355 

11 Ɉɩɵɬɧɨɟ №2 ɋɆɌ (Ȼɚɲɇɂɂ 
ɇɉ) 

2,8 0,812 48,2 30,5 11,3 ɉɈ 295 360 

12 Ɉɩɵɬɧɨɟ №3 ɋɆɌ (Ȼɚɲɇɂɂ 
ɇɉ) 

9,2 0,880 22,8 27,1 50,1 255 350 380 

13 Ɉɩɵɬɧɨɟ №4 ɋɆɌ (Ȼɚɲɇɂɂ 
ɇɉ) 

5,5 0,838 34,8 24,0 41,2 120 245 335 

14 Ƚɚɡɨɜɵɣ ɤɨɧɞɟɧɫɚɬ (ȽɄ) 
(ȼɭɥɬɵɤɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ) 

1,7 0,730 70 18 12 70 147 350 

15 Ƚɚɡɨɜɵɣ ɤɨɧɞɟɧɫɚɬ (ȽɄ) 
(Ɉɪɟɧɛɭɪɝɫɤɨɟ 
ɦɟɫɬɨɪɨɠɞɟɧɢɟ) 

1,2 0,740 70 20 10 40 85 200 

 

ɉɨɤɚɡɚɬɟɥɢ ɷɬɢɯ ɬɨɩɥɢɜ ɜɥɢɹɸɬ ɧɚ 
ɩɪɨɰɟɫɫɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ (ɜɟɥɢɱɢɧɵ ɰɢɤɥɨɜɨɣ 
ɩɨɞɚɱɢ), ɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɢ ɮɪɚɤɰɢɨɧɧɵɣ 
ɫɨɫɬɚɜɵ – ɧɚ ɯɚɪɚɤɬɟɪ ɢɧɞɢɤɚɬɨɪɧɨɝɨ 
ɩɪɨɰɟɫɫɚ (ɫɤɨɪɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ ɞɚɜɥɟɧɢɹ 
ɝɚɡɨɜ ɜ ɰɢɥɢɧɞɪɟ, «ɠёɫɬɤɨɫɬɶ» ɰɢɤɥɚ – 
ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɫɝɨɪɚɧɢɹ). 

ɇɚɡɜɚɧɧɵɟ ɦɚɪɤɢ ɬɨɩɥɢɜɚ ɨɬɥɢɱɚɸɬɫɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɞɢɡɟɥɹɯ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɬɟɩɥɨɜɨɡɧɵɯ, 
ɚɜɬɨɬɪɚɤɬɨɪɧɵɯ, ɫɭɞɨɜɵɯ ɢ ɞɪ.). Ɂɞɟɫɶ ɫɥɟɞɭɟɬ 
ɡɚɦɟɬɢɬɶ, ɱɬɨ ɜɥɢɹɧɢɟ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ 
ɬɨɩɥɢɜɚ ɧɚ ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɨɬɞɟɥɶɧɨɝɨ 
ɪɚɫɫɦɨɬɪɟɧɢɹ. ɉɨɤɚɡɚɬɟɥɢ ɪɹɞɚ ɬɨɩɥɢɜ ɢ ɢɯ 
ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɧɚɦɢ ɜ 
ɬɨɩɥɢɜɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ Ɉɦɫɤɨɝɨ ɇɉɁ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 
ɜɥɢɹɧɢɹ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɜɨɣɫɬɜ ɠɢɞɤɢɯ 
ɬɨɩɥɢɜ ɞɥɹ ɞɢɡɟɥɟɣ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɧɚɦɢ 
ɢɧɞɢɰɢɪɨɜɚɧɢɟɦ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɞɢɡɟɥɹ 3Ⱦ6, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɫɬɟɧɞɟ Д6Ж. Ⱦɜɢɝɚɬɟɥɢ ɷɬɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ (96ɑ15/18) ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ 
ɩɭɬɟɜɵɯ ɦɚɲɢɧɚɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ ɜ ɤɨɦɩɥɟɤɬɚɰɢɢ ɩɨɞ ɦɚɪɤɨɣ 7Ⱦ6.   

ɋɨɜɦɟɳёɧɧɵɟ ɢɧɞɢɤɚɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ 
ɩɪɢ ɨɝɨɜɨɪɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2. ɂɧɞɢɤɚɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ 
ɮɨɬɨɝɪɚɮɢɪɨɜɚɥɢɫɶ ɡɟɪɤɚɥɶɧɵɦ 
ɮɨɬɨɚɩɩɚɪɚɬɨɦ ɧɚ ɩɥɟɧɤɭ ɫ ɷɤɪɚɧɚ 
ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ ɋ1-19 ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɨɣ. Ɇɟɬɨɞɢɤɚ ɢ 
ɚɩɩɚɪɚɬɭɪɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɢɫɚɧɵ ɪɚɧɟɟ Д6Ж. 

 
Ɋɢɫ. 2. ɂɧɞɢɤɚɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ ɞɢɡɟɥɹ 6ɑ 15/18 (7Ⱦ6) ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɬɨɩɥɢɜɚɯ ɫ ɪɚɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ: 
ɜɹɡɤɨɫɬɶɸ, ɩɥɨɬɧɨɫɬɶɸ, ɫɠɢɦɚɟɦɨɫɬɶɸ ɩɪɢ ɨɩɬɢɦɚɥɶɧɵɯ ɭɝɥɚɯ ɨɩɟɪɟɠɟɧɢɹ ɜɩɪɵɫɤɚ ɞɥɹ ɤɚɠɞɨɣ ɦɚɪɤɢ 

ɬɨɩɥɢɜɚ, ɨɬɥɢɱɚɸɳɟɝɨɫɹ ɮɪɚɤɰɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ: 
1 – ɛɟɧɡɢɧ; 2 – ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ; 3 – ɥɢɝɪɨɢɧ; 4 – ɞɢɚɝɪɚɦɦɚ «ɱɢɫɬɨɝɨ» ɫɠɚɬɢɹ 
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Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɩɟɪɟɜɨɞɭ ɞɢɡɟɥɹ ɧɚ 
ɞɪɭɝɨɣ ɫɨɪɬ ɬɨɩɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɱёɬɨɦ Д2,9Ж 
ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɫɜɨɣɫɬɜ ɬɨɩɥɢɜɚ ɧɚ 
ɦɨɳɧɨɫɬɧɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɞɜɢɝɚɬɟɥɹ ɢ ɜɵɛɪɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɢ 
ɫɝɨɪɚɧɢɹ ɩɪɢɦɟɧɟɧɢɟɦ ɷɮɮɟɤɬɢɜɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɜɹɡɤɨɫɬɶ, ɩɥɨɬɧɨɫɬɶ 
ɢ ɫɠɢɦɚɟɦɨɫɬɶ ɬɨɩɥɢɜɚ, ɧɚɩɪɢɦɟɪ, ɜɹɡɤɨɫɬɧɨɝɨ 
ɤɨɪɪɟɤɬɨɪɚ ɐɇɂɌȺ Д1Ж, ɫɟɪɢɣɧɨɝɨ ɤɨɪɪɟɤɬɨɪɚ 
(ɤɨɦɩɟɧɫɚɬɨɪɚ) ɢɡɦɟɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɥɨɬɧɨɫɬɢ ɬɨɩɥɢɜɚ ɮɢɪɦɵ AЦОrТМКЧ BOSCH 
Д1,10,11Ж; ɤɨɪɪɟɤɬɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ ɆȽɌɍ ɢɦ. ɇ.ɗ. 
Ȼɚɭɦɚɧɚ; ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɪɪɟɤɬɨɪɚ ɑɌɁ; 
ɞɜɭɯ- ɢ ɬɪёɯɩɨɡɢɰɢɨɧɧɵɯ ɦɭɮɬ Д1Ж; ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɦɟɫɟɣ ɬɨɩɥɢɜ Д3,11,12Ж ɫ ɰɟɥɶɸ 
ɩɪɢɛɥɢɠɟɧɢɹ ɧɚɡɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɨɩɥɢɜɚ ɤ 
ɬɚɤɨɜɵɦ ɞɥɹ ɬɨɩɥɢɜɚ ɩɨ ȽɈɋɌ 305-82. 
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AЛЬЭЫКМЭ. TСО КЧКХвsТs ШП ЭСО ТЧПХЮОЧМО ШП ЭСО 

ЛКsТМ pСвsТМКХ prШpОrЭТОs ШП ЭСО НТППОrОЧЭ ЛrКЧНs ШП 
ПЮОХs ПШr НТОsОХ ОЧРТЧО ПШr ПЮОХ ПООН prШМОssТЧР ТЧ СТРС 
prОssЮrО sвsЭОЦs. IЭ sСШаs ЭСО ОППОМЭ ШП ПЮОХ 
prШpОrЭТОs ШЧ ЭСО ТЧНТМКЭШr МСКrЭ Лв ТЧНОбТЧР 
ОбpОrТЦОЧЭ. АО ШППОr ЭСО ЦШsЭ ОППОМЭТЯО sШХЮЭТШЧs, 
КХХШаТЧР НТОsОХ ПЮОХ ЭШ ОЧsЮrО sЭКЛХО pОrПШrЦКЧМО 
аСОЧ ЮsТЧР ПЮОХs аТЭС НТППОrОЧЭ prШpОrЭТОs. 
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ɋɈɐɂɈɉɊɂɊɈȾɈɗɄɈɇɈɆɂɑȿɋɄȺə ɌɊȺɇɋɉɈɊɌɇȺə ɋɂɋɌȿɆȺ  
ȾɈɋɌȺȼɄɂ ɋȿɅɖɋɄɈɏɈɁəɃɋɌȼȿɇɇɈɃ ɉɊɈȾɍɄɐɂɂ 

 

ȼ.Ⱥ. Ʉɨɪɱɚɝɢɧ1, ȿ.ȼ. ɋɥɢɜɢɧɫɤɢɣ2, ɘ.ɇ. Ɋɢɡɚɟɜɚ1, ɋ.ɇ. ɋɭɯɚɬɟɪɢɧɚ1 
1Ʌɢɩɟɰɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɋɨɫɫɢɹ, ɝ. Ʌɢɩɟɰɤ; 
2ȿɥɟɰɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɂ.Ⱥ. Ȼɭɧɢɧɚ, Ɋɨɫɫɢɹ, ɝ. ȿɥɟɰ. 

 

Аɧɧɨɬɚɰиɹ. Ɋɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɨɥɨɝɢɹ, ɩɪɢɧɰɢɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜ ɫɨɰɢɨɷɤɨɥɨɝɨɤɭɥɶɬɭɪɧɨɦ ɤɥɸɱɟ ɨɬɤɪɵɬɵɯ 
ɫɨɰɢɨɩɪɢɪɨɞɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ (ɋɉЭɌɋ) ɞɨɫɬɚɜɤɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɧɚɭɱɧɨɣ ɛɚɡɵ ɩɪɟɞɥɚɝɚɟɬɫɹ  
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɪɭɤɬɭɪɧɵɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɚɫɩɟɤɬɵ, ɫɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ ɢ 
ɥɨɝɢɫɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɨɫɬɚɜɤɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ 
ɞɢɧɚɦɢɱɧɨ ɢɡɦɟɧɹɸɳɢɯɫɹ ɭɫɥɨɜɢɹɯ ɫ ɭɱɟɬɨɦ ɢɧɬɟɪɟɫɨɜ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ 
ɞɨ ɩɪɢɧɹɬɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɪɟɜɨɡɨɤ ɧɚ 
ɨɫɧɨɜɟ ɰɟɥɨɫɬɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɟɞɢɧɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɨɣ 
ɫɢɫɬɟɦɵ.  

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɩɪɢɪɨɞɚ, ɱɟɥɨɜɟɤ, ɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɨɞɭɤɰɢɹ, 
ɰɟɥɨɫɬɧɨɫɬɶ. 
 

ȼɜɟɞɟɧɢɟ 
ɉɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ ɢ ɜɚɠɧɨɣ, ɬɪɟɛɭɟɬ ɫɜɨɟɝɨ 
ɧɚɭɱɧɨɝɨ ɨɫɦɵɫɥɟɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɪɟɲɟɧɢɹ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɬ ɧɚɭɱɧɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɚɜɤɨɣ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɫɧɨɜɟ 
ɛɢɨɫɮɟɪɧɨ-ɫɨɜɦɟɫɬɢɦɨɝɨ ɤɪɢɬɟɪɢɹ Д1Ж, 
ɨɬɫɭɬɫɬɜɭɟɬ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɦɟɬɨɞɢɤɚ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɞɨɫɬɚɜɤɢ ɩɪɨɞɭɤɰɢɢ. 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɡɚɞɚɱ ɬɪɟɛɭɸɬɫɹ 


