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ȾɈɋɅȱȾɀȿɇɇə ɌȺ ɈȻʈɊɍɇɌɍȼȺɇɇə ɌȿɏɇɈɅɈȽȱɑɇɂɏ ɉȺɊȺɆȿɌɊȱȼ 
ɉɊɈɐȿɋɍ ɁȼɈɊɈɌɇɈȲ ɉɊɈɆɂȼɄɂ ɎȱɅЬɌɊȺ ɆȺɒɂɇɂ ȾɅə ȼɇȿɋȿɇɇə 

ɆȿɅȱɈɊȺɇɌȱȼ ɆȼɆ-10 
 

ȼ. Ⱥ. Ɉɧɢɳɭɤ 

ɡɞɨɛɭɜɚɱ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɟɪɲɨɝɨ (ɛɚɤɚɥɚɜɪɫɶɤɨɝɨ) ɪɿɜɧɹ, ɝɪɭɩɢ ȺɌ-11ɿɧɬ, 
ɧɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɦɟɯɚɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɤ.ɬ.ɧ., ɞɨɰɟɧɬ Ɉ. Ⱥ. ɋɢɪɨɬɢɧɫɶɤɢɣ 

 

ɇɚɰɿɨɧɚɥьɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɦ. Ɋɿɜɧɟ, ɍɤɪɚʀɧɚ 

 

ɍ ɫɬɚɬɬɿ ɜɢɫɜɿɬɥɸєɬьɫɹ ɩɪɨɛɥɟɦɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɪɨɡɦɢɜɭ ɦɟɥɿɨɪɚɧɬɿɜ ɬɚ 
ɩɪɢɫɬɪɨɸ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɭɫɩɟɧɡɿɣ ɡ ɦɟɬɨɸ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ ɪɨɡɦɢɜɭ «ɦɟɪɬɜɢɯ 
ɡɨɧ» ɜ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɮɿɥьɬɪɚ ɬɚ ɜɢɧɟɫɟɧɧɹ ɜɨɞɧɨ-ɦɟɥɿɨɪɚɧɬɧɨʀ ɫɭɦɿɲɿ ɡɚ ɦɟɠɿ ɮɿɥьɬɪɚ 
ɦɚɲɢɧɢ ɆȼɆ-10 ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɱɨɝɨ ɩɪɨɰɟɫɭ.  
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɢɫɬɟɦɚ ɪɨɡɦɢɜɭ, ɩɪɨɰɟɫ, ɦɟɯɚɧɿɡɦ ɩɟɪɟɦɿɲɭɜɚɧɧɹ, ɦɟɥɿɨɪɚɧɬɢ, ɫɭɫɩɟɧɡɿɹ, 
ɦɚɲɢɧɚ ɆȼɆ-10, ɩɪɢɫɬɪɿɣ, ɡɜɨɪɨɬɧɚ ɩɪɨɦɢɜɤɚ, «ɦɟɪɬɜɿ ɡɨɧɢ», ɮɿɥɶɬɪ. 

 

The article highlights the problem of improving the ameliorant washing system and the device 

for preparing suspensions in order to intensify the process of washing "dead zones" in the 

lower part of the filter and moving the water-ameliorant mixture outside the filter of the 

MVM-10 machine in order to increase the efficiency of the work process. 

Keywords: system of washing away, process, mechanism of interfusion, meliorants, suspension, 

machine of ɆȼɆ-10, device, reverse washing, "deadbands", filter. 

 

ȼ ɫɿɥьɫьɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɫɩɨɫɨɛɨɦ ɩɨɤɪɚɳɟɧɧɹ ɫɬɪɭɤɬɭɪɢ 
ʉɪɭɧɬɿɜ є ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɭ ɫɭɫɩɟɧɡɿɣɧɨɦɭ ɫɬɚɧɿ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɚɤɬɭɚɥɶɧɨɸ є ɪɨɡɪɨɛɤɚ 
ɦɚɲɢɧɢ, ɹɤɚ ɡɚɛɟɡɩɟɱɢɬɶ ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɧɚɧɧɹ ɬɚɤɢɯ ɩɪɨɰɟɫɿɜ. 

ɇɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɸ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɰɢɯ ɪɨɛɿɬ ɩɨɤɚɡɚɥɚ ɫɟɛɟ ɦɚɲɢɧɚ ɆȼɆ-10, ɚɥɟ ʀʀ 
ɨɫɧɨɜɧɢɦ ɧɟɞɨɥɿɤɨɦ є ɧɢɡɶɤɢɣ ɩɨɤɚɡɧɢɤ ɫɬɭɩɟɧɹ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɬɚ ɩɟɪɟɜɟɞɟɧɧɹ 
ʀɯ ɜ ɫɬɚɧ ɫɭɫɩɟɧɡɿʀ.  

Ⱥɤɬɭɚɥɶɧɨɸ є ɩɪɨɛɥɟɦɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɪɨɡɦɢɜɭ (ɦɟɯɚɧɿɡɦɭ ɩɟɪɟɦɿɲɭɜɚɧɧɹ) 
ɦɟɥɿɨɪɚɧɬɿɜ ɬɚ ɩɪɢɫɬɪɨɸ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɭɫɩɟɧɡɿɣ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɪɨɡɦɢɜɭ ɬɚ ɩɪɢɜɟɞɟɧɧɹ ɬɜɟɪɞɨʀ ɮɚɡɢ ɞɨ ɨɩɬɢɦɚɥɶɧɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ, ɚ ɬɚɤɨɠ ɡɦɟɧɲɢɬɶ ɱɚɫ 
ɪɨɡɦɢɜɭ. Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɦɚɲɢɧɢ ɆȼɆ-10 ɞɨɫɥɿɞɠɭɜɚɥɚɫɶ ɫɢɫɬɟɦɚ 
ɡɜɨɪɨɬɧɨʀ ɩɪɨɦɢɜɤɢ ɡ ɿɧɬɟɧɫɢɮɿɤɚɰɿєɸ ɩɪɨɰɟɫɭ ɪɨɡɦɢɜɭ «ɦɟɪɬɜɢɯ ɡɨɧ» ɜ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ 
ɮɿɥɶɬɪɚ ɦɚɲɢɧɢ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɚɧɨʀ ɬɟɦɢ ɩɨɤɚɡɚɥɨ, ɳɨ ɧɚ ɫɶɨɝɨɞɧɿ ɜ ɍɤɪɚʀɧɿ ɭ ɡɜ’ɹɡɤɭ ɡɿ ɡɦɟɧɲɟɧɧɹɦ 
ɨɛɫɹɝɿɜ ɜɧɟɫɟɧɧɹ ɞɨɛɪɢɜ ɹɤ ɨɪɝɚɧɿɱɧɢɯ, ɬɚɤ ɿ ɦɿɧɟɪɚɥɶɧɢɯ, ɩɪɢɡɭɩɢɧɟɧɧɹɦ ɜɚɩɧɭɜɚɧɧɹ 
ɤɢɫɥɢɯ ɿ ɝɿɩɫɭɜɚɧɧɹ ɫɨɥɨɧɰɟɜɢɯ ʉɪɭɧɬɿɜ, ɩɪɢɩɢɧɟɧɧɹɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɨɬɢɟɪɨɡɿɣɧɢɯ ɬɚ ɿɧɲɢɯ 
ʉɪɭɧɬɨɡɚɯɢɫɧɢɯ ɡɚɯɨɞɿɜ ɚɤɬɢɜɿɡɭɜɚɥɢɫɶ ɭɫɿ ɜɢɞɢ ɞɟɝɪɚɞɚɰɿɣɧɢɯ ɩɪɨɰɟɫɿɜ, ɬɚ ɡɪɨɫɥɚ ɤɿɥɶɤɿɫɬɶ 
ɞɟɝɪɚɞɨɜɚɧɢɯ ɡɟɦɟɥɶ [2].  

ɇɚɭɤɨɜɰɿ ɜɿɞɡɧɚɱɚɸɬɶ, ɳɨ «ɡɚ ɨɫɬɚɧɧɿ 30 ɪɨɤɿɜ ɩɥɨɳɚ ɟɪɨɞɨɜɚɧɢɯ ɨɪɧɢɯ ɡɟɦɟɥɶ 
ɡɛɿɥɶɲɢɥɚɫɶ ɧɚ 1,9 ɦɥɧ ɝɚ, ɬɨɛɬɨ ɳɨɪɿɱɧɨ ɜɬɪɚɱɚєɬɶɫɹ ɩɨ 64 ɬɢɫ. ɝɚ ɩɪɨɞɭɤɬɢɜɧɢɯ ɡɟɦɟɥɶ. 
ɉɥɨɳɚ ɟɪɨɞɨɜɚɧɢɯ ɡɟɦɟɥɶ ɫɤɥɚɞɚє 11,3 ɦɥɧ ɝɚ, ɳɨ ɫɬɚɧɨɜɢɬɶ ɦɚɣɠɟ ɩ’ɹɬɭ ɱɚɫɬɢɧɭ ɬɟɪɢɬɨɪɿʀ 
ɍɤɪɚʀɧɢ. ɐɿ ɡɟɦɥɿ ɩɨɫɬɭɩɨɜɨ ɩɟɪɟɜɨɞɹɬɶɫɹ ɭ ɤɚɬɟɝɨɪɿɸ ɧɟɩɪɨɞɭɤɬɢɜɧɢɯ» [2; 3; 4].  
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Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɠɢɜɥɟɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɞɨɫɥɿɞɠɭɜɚɥɢ 
Ɇɟɥɶɧɢɤ C. ȱ., ɇɨɜɿɱɤɨɜ Ɉ. ȼ., ɉɨɥɭɩɚɧ ȼ. Ɇ., Ʌɟɜɟɧɤɨ Ɇ. Ƚ. [5], ɉɨɥɶɨɜɢɣ ȼ. Ɇ., 
Ʉɭɥɢɤ ɋ. Ɇ. [6], Ƚɚɦɚɸɧɨɜɚ ȼ. ȼ., ɏɨɧɟɧɤɨ Ʌ. Ƚ., Ȼɚɤɥɚɧɨɜɚ Ɍ. ȼ., Ʉɨɜɚɥɟɧɤɨ Ɉ. Ⱥ., 
ɉɢɥɢɩɟɧɤɨ Ɍ. ȼ. [7] ɬɚ ɿɧɲɿ. ɇɚɭɤɨɜɰɿ ɩɟɪɟɤɨɧɚɧɿ, ɳɨ ɠɢɜɥɟɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɭɝɿɞɶ 
ɡɚɛɟɡɩɟɱɢɬɶ ɪɿɫɬ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ʉɪɭɧɬɿɜ, ɩɪɢ ɰɶɨɦɭ ɜɿɞɦɿɱɚɸɬɶ ɜɚɠɥɢɜɿɫɬɶ ɦɟɯɚɧɿɡɚɰɿʀ ɰɢɯ 
ɩɪɨɰɟɫɿɜ. 

Ɇɟɥɶɧɢɤ ȼ. ȱ., Ɋɨɦɚɧɚɲɟɧɤɨ Ɉ. Ⱥ., ɐɢɝɚɧɟɧɤɨ Ɇ. Ɉ., Ʉɚɥɸɠɧɢɣ Ɉ. Ⱦ., Ʉɚɱɚɧɨɜ ȼ. ȼ. 
[8], ɐɚɩɤɨ ɘ. Ʌ. [9] ɬɚ ɿɧɲɿ ɪɨɡɪɨɛɥɹɥɢ ɬɟɯɧɨɥɨɝɿʀ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɨ-ɦɿɧɟɪɚɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ 
ɠɢɜɥɟɧɧɹ ɪɨɫɥɢɧ. 

ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɡ ɩɢɬɚɧɶ ɬɟɯɧɨɥɨɝɿɣ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɿ 
ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɩɨɤɚɡɚɜ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɧɚɭɤɨɜɰɿɜ ɞɨɫɥɿɞɠɭɜɚɥɢ ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ. ȼ 
ɧɚɭɤɨɜɢɯ ɩɪɚɰɹɯ ɜɿɞɦɿɱɚɥɚɫɶ ɜɚɠɥɢɜɿɫɬɶ ɪɨɡɪɨɛɤɢ ɫɢɫɬɟɦɢ ɦɚɲɢɧ ɿ ɦɟɯɚɧɿɡɦɿɜ ɞɥɹ 
ɩɪɢɝɨɬɭɜɚɧɧɹ ɬɚ ɜɧɟɫɟɧɧɹ ɞɨɛɪɢɜ, ɪɨɡɝɥɹɞɚɥɢɫɶ ɜɚɪɿɚɧɬɢ ɞɨɭɤɨɦɩɥɟɤɬɭɜɚɧɧɹ ɦɚɲɢɧ ɞɥɹ 
ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɩɪɢɫɬɪɨɹɦɢ, ɳɨ ɞɨɡɜɨɥɹɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɞɥɹ ɰɿɥɟɣ 
ɩɨɠɟɠɨɝɚɫɿɧɧɹ. 

ɉɨɪɹɞ ɡ ɰɢɦ, ɩɨɡɚ ɭɜɚɝɨɸ ɡɚɥɢɲɢɥɢɫɶ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɦɚɲɢɧ, ɞɥɹ 
ɜɢɝɨɬɨɜɥɟɧɧɹ ɬɚ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɨ-ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ. 

Ɇɟɬɨɸ ɫɬɚɬɬɿ є ɪɨɡɪɨɛɤɚ ɬɚ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɩɪɢɫɬɪɨɸ ɞɥɹ ɡɜɨɪɨɬɧɨʀ 
ɩɪɨɦɢɜɤɢ ɮɿɥɶɬɪɚ ɦɚɲɢɧɢ ɞɥɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɆȼɆ-10, ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɿɞɜɢɳɟɧɧɹ 
ɫɬɭɩɟɧɹ ɪɿɜɧɨɦɿɪɧɨɫɬɿ ʀɯ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɜ ɩɨɪɨɠɧɢɧɿ ɮɿɥɶɬɪɚ ɜɧɚɫɥɿɞɨɤ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ 
ɩɪɨɰɟɫɭ ɪɨɡɦɢɜɭ «ɦɟɪɬɜɢɯ ɡɨɧ», ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɪɨɛɨɱɨɝɨ 
ɩɪɨɰɟɫɭ ɬɚ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɟɮɟɤɬɢɜɧɨʀ ɡɜɨɪɨɬɧɨʀ ɩɪɨɦɢɜɤɢ ɮɿɥɶɬɪɚ ɦɚɲɢɧɢ ɞɥɹ ɜɧɟɫɟɧɧɹ 
ɦɟɥɿɨɪɚɧɬɿɜ ɆȼɆ-10 ɧɚ ɤɚɮɟɞɪɿ ɛɭɞɿɜɟɥɶɧɢɯ, ɞɨɪɨɠɧɿɯ, ɦɟɥɿɨɪɚɬɢɜɧɢɯ, ɫɿɥɶɫɶɤɨ-

ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ ɿ ɨɛɥɚɞɧɚɧɧɹ ɇɍȼȽɉ ɛɭɥɚ ɪɨɡɪɨɛɥɟɧɚ ɬɚ ɜɩɪɨɜɚɞɠɟɧɚ ɭ ɜɢɪɨɛɧɢɰɬɜɨ 
ɬɟɯɧɨɥɨɝɿɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɬɚ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɞɨɫɥɿɞɠɟɧɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɪɿɲɟɧɧɹ 
ɦɚɲɢɧɢ ɆȼɆ-10 ɬɚ ɩɪɢɫɬɪɨɸ ɞɥɹ ɡɜɨɪɨɬɧɨʀ ɩɪɨɦɢɜɤɢ ʀʀ ɮɿɥɶɬɪɚ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɪɨɛɨɱɨɝɨ ɩɪɨɰɟɫɭ ɬɚ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ. 

ɉɨɪɹɞ ɡ ɜɢɫɨɤɨɸ ɟɮɟɤɬɢɜɧɿɫɬɸ ɦɚɲɢɧɢ, ɜ ɩɪɨɰɟɫɿ ɩɪɨɯɨɞɠɟɧɧɹ ɞɟɪɠɚɜɧɢɯ  
ɜɢɩɪɨɛɨɜɭɜɚɧɶ, ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɬɚ ʀʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ 
ɝɨɫɩɨɞɚɪɫɬɜɚɯ ɛɭɥɨ ɜɢɹɜɥɟɧɨ ɱɢɦɚɥɨ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɚ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɧɟɞɨɥɿɤɿɜ, ɹɤɿ ɫɭɬɬєɜɨ 
ɡɧɢɠɭɜɚɥɢ ɹɤ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɦɚɲɢɧɢ, ɬɚɤ ɿ ɨɛɦɟɠɭɜɚɥɢ ʀʀ ɬɟɯɧɨɥɨɝɿɱɧɿ ɦɨɠɥɢɜɨɫɬɿ [1]. 

Ⱦɨ ɫɭɬɬєɜɢɯ ɧɟɞɨɥɿɤɿɜ ɤɨɧɫɬɪɭɤɰɿʀ ɆȼɆ-10 ɜɿɞɧɨɫɢɬɶɫɹ ɜɿɞɧɨɫɧɨ ɧɢɡɶɤɚ ɹɤɿɫɬɶ ɪɨɡɦɢɜɭ 
ɦɟɥɿɨɪɚɧɬɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɬɚ ɪɿɞɢɧ ɪɿɡɧɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɧɚɦɢ ɜɢɧɚɯɿɞ ɞɨɡɜɨɥɹє ɜɢɪɿɲɢɬɢ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿ: 
-  ɩɿɞɜɢɳɢɬɢ ɫɬɭɩɿɧɶ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɡɦɢɜɭ ɦɟɥɿɨɪɚɧɬɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɬɚ ɪɿɞɢɧ 

ɪɿɡɧɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ; 
-  ɡɦɟɧɲɢɬɢ ɱɚɫ ɪɨɡɦɢɜɭ ɬɜɟɪɞɨʀ ɮɚɡɢ; 
-  ɞɨɫɹɝɬɢ ɨɩɬɢɦɚɥɶɧɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ ɬɜɟɪɞɨʀ ɮɚɡɢ. 
Ⱦɥɹ ɰɶɨɝɨ ɜ ɦɚɲɢɧɿ ɞɥɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ, ɹɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɰɢɫɬɟɪɧɢ, ɳɨ ɜɫɬɚ-

ɧɨɜɥɟɧɚ ɧɚ ɯɨɞɨɜɿɣ ɱɚɫɬɢɧɿ, ɜɚɤɭɭɦɧɨʀ ɬɚ ɧɚɩɿɪɧɨʀ ɫɢɫɬɟɦ, ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɨʀ ɲɬɚɧɝɢ, ɛɭɧɤɟɪɚ 
ɡɚɜɚɧɬɚɠɟɧɧɹ, ɫɢɫɬɟɦ ɜɧɭɬɪɿɲɧɶɨ ʉɪɭɧɬɨɜɨɝɨ ɬɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɜɧɟɫɟɧɧɹ, ɜɫɬɚɧɨɜɥɟɧɢɣ 
ɮɿɥɶɬɪ, ɹɤɢɣ ɜɢɤɨɧɚɧɢɣ ɭ ɮɨɪɦɿ ɡɪɿɡɚɧɨɝɨ ɤɨɧɭɫɚ, ɜɫɟɪɟɞɢɧɿ ɹɤɨɝɨ ɡɧɚɯɨɞɢɬɶɫɹ ɬɪɭɛɨɩɪɨɜɿɞ, 
ɳɨ ɡ’єɞɧɚɧɢɣ ɡ ɧɚɩɿɪɧɨɸ ɫɢɫɬɟɦɨɸ ɦɚɲɢɧɢ. Ɍɪɭɛɨɩɪɨɜɿɞ ɨɫɧɚɳɟɧɢɣ ɤɨɧɭɫɨɩɨɞɿɛɧɢɦ 
ɜɿɞɛɢɜɚɱɟɦ, ɜɧɭɬɪɿɲɧɹ ɩɨɜɟɪɯɧɹ ɹɤɨɝɨ ɦɚє ɫɬɪɭɦɢɧɨ ɧɚɩɪɚɜɥɹɸɱɿ ɞɭɝɨɩɨɞɿɛɧɿ ɪɟɛɪɚ [10].  

ɇɚ ɪɢɫɭɧɤɭ ɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɡɚɝɚɥɶɧɨɝɨ ɜɢɝɥɹɞɭ ɦɚɲɢɧɢ ɞɥɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ 
ɬɚ ɧɚ ɪɢɫɭɧɤɭ ɛ – ɩɟɪɟɪɿɡ Ⱥ-Ⱥ. 

Ɏɿɥɶɬɪ ɜɢɤɨɧɚɧɨ ɭ ɮɨɪɦɿ ɡɪɿɡɚɧɨɝɨ ɤɨɧɭɫɚ, ɳɨ ɞɨɡɜɨɥɹє ɦɟɥɿɨɪɚɧɬɚɦ ɩɿɞ ɞɿєɸ ɜɥɚɫɧɨʀ 
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ɜɚɝɢ ɩɨɫɬɭɩɨɜɨ ɩɪɨɫɿɞɚɬɢ ɬɚ ɩɨɬɪɚɩɥɹɬɢ ɜ ɡɨɧɭ ɞɿʀ ɿɧɬɟɧɫɢɜɧɨɝɨ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɨɡɦɢɜɧɨɝɨ 
ɩɨɬɨɤɭ ɝɜɢɧɬɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ (ɡɨɧɚ Ⱥ ɧɚ ɪɢɫɭɧɤɭ ɧɢɠɱɟ). 

Ⱦɚɧɟ ɪɿɲɟɧɧɹ ɩɿɞɜɢɳɢɬɶ ɫɬɭɩɿɧɶ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɡɦɢɜɭ ɦɟɥɿɨɪɚɧɬɿɜ ɬɚ ɦɿɧɟɪɚɥɶɧɢɯ 
ɞɨɛɪɢɜ, ɡɦɟɧɲɢɬɶ ɱɚɫ ɪɨɡɦɢɜɭ ɬɜɟɪɞɨʀ ɮɚɡɢ ɬɚ ɨɩɬɢɦɿɡɭє ʀʀ ɤɨɧɫɢɫɬɟɧɰɿɸ. 

 

 
 

Ɋɢɫɭɧɨɤ.  ɚ – ɫɯɟɦɚ ɦɚɲɢɧɢ ɞɥɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ; ɛ – ɩɟɪɟɪɿɡ Ⱥ-Ⱥ 

ɇɚɦɢ ɛɭɥɚ ɡɚɩɚɬɟɧɬɨɜɚɧɚ ɧɨɜɚ ɤɨɧɫɬɪɭɤɰɿɹ, ɧɨɜɢɡɧɚ ɹɤɨʀ ɩɨɥɹɝɚє ɭ ɬɨɦɭ, ɳɨ ɭ ɧɢɠɧɿɣ 
ɱɚɫɬɢɧɿ ɬɪɭɛɨɩɪɨɜɨɞɭ 16 ɜɫɬɚɧɨɜɥɟɧɢɣ ɜɪɿɜɧɨɜɚɠɭɸɱɢɣ ɤɨɥɟɤɬɨɪ 5 ɡ ɫɨɩɥɚɦɢ 26, ɹɤɿ 
ɧɚɩɪɚɜɥɟɧɿ ɩɿɞ ɤɭɬɨɦ ɞɨ ɞɧɚ ɰɢɫɬɟɪɧɢ. ȼɫɬɚɧɨɜɥɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɫɨɩɟɥ 26 ɞɨɡɜɨɥɹє ɭɬɜɨɪɢɬɢ 
ɞɨɞɚɬɤɨɜɭ ɬɭɪɛɭɥɟɧɬɧɭ ɡɨɧɭ ɪɨɡɦɢɜɭ (Ɂɨɧɚ Ȼ ɧɚ ɪɢɫɭɧɤɭ) ɡ ɦɟɬɨɸ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ 
ɪɨɡɦɢɜɭ «ɦɟɪɬɜɢɯ ɡɨɧ» [10]. 

Ʉɨɧɫɬɪɭɤɰɿɹ ɦɚɲɢɧɢ ɞɥɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɰɢɫɬɟɪɧɢ 1, ɳɨ 
ɜɫɬɚɧɨɜɥɟɧɚ ɧɚ ɯɨɞɨɜɿɣ ɱɚɫɬɢɧɿ 2. ȼ ɰɢɫɬɟɪɧɿ ɜɫɬɚɧɨɜɥɟɧɨ ɮɿɥɶɬɪ 3 ɡ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɢɦ 
ɛɭɧɤɟɪɨɦ 4 ɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 5 ɞɥɹ ɪɟɜɿɡɿʀ ɮɿɥɶɬɪɚ ɡ ɝɿɞɪɨɡɚɫɭɜɤɨɸ 6. Ɇɚɲɢɧɚ ɨɫɧɚɳɟɧɚ 
ɜɚɤɭɭɦɧɨɸ ɫɢɫɬɟɦɨɸ 7. ɇɚɩɿɪɧɚ ɫɢɫɬɟɦɚ ɦɚɲɢɧɢ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɡɚɛɿɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 8, 
ɧɚɫɨɫɚ 9, ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɿɜ 10 ɿ 11 ɬɚ ɝɿɞɪɨɡɚɫɭɜɨɤ 12 ɿ 13 [10].  

ȼɚɤɭɭɦɧɚ ɬɚ ɧɚɩɿɪɧɚ ɫɢɫɬɟɦɢ ɩɪɢɜɨɞɹɬɶɫɹ ɜ ɞɿɸ ɜɿɞ ɜɚɥɭ ɜɿɞɛɨɪɭ ɩɨɬɭɠɧɨɫɬɿ 14 
ɬɪɚɤɬɨɪɚ ɱɟɪɟɡ ɤɥɢɧɨɩɚɫɨɜɭ ɩɟɪɟɞɚɱɭ 15. ȼɫɟɪɟɞɢɧɿ ɮɿɥɶɬɪɚ ɡɧɚɯɨɞɢɬɶɫɹ ɬɪɭɛɨɩɪɨɜɿɞ 16, 
ɹɤɢɣ ɱɟɪɟɡ ɝɿɞɪɨɡɚɫɭɜɤɭ 12 ɡ’єɞɧɚɧɢɣ ɡ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 10 ɧɚɩɿɪɧɨʀ ɫɢɫɬɟɦɢ ɦɚɲɢɧɢ. ɍ 
ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɬɪɭɛɨɩɪɨɜɨɞɭ 16 ɜɫɬɚɧɨɜɥɟɧɨ ɤɨɧɭɫɨɩɨɞɿɛɧɢɣ ɜɿɞɛɢɜɚɱ 17, ɜɧɭɬɪɿɲɧɹ 
ɩɨɜɟɪɯɧɹ ɹɤɨɝɨ ɦɚє ɫɬɪɭɦɢɧɨɧɚɩɪɚɜɥɹɸɱɿ ɞɭɝɨɩɨɞɿɛɧɿ ɪɟɛɪɚ 18. 

Ɇɚɲɢɧɚ ɨɛɥɚɞɧɚɧɚ ɫɢɫɬɟɦɚɦɢ ɜɧɭɬɪɿɲɧɶɨʉɪɭɧɬɨɜɨɝɨ 19 ɬɚ ɩɨɜɟɪɯɧɟɜɨɝɨ 20 ɜɧɟɫɟɧɧɹ 
ɦɟɥɿɨɪɚɧɬɿɜ ɬɚ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɨɸ ɲɬɚɧɝɨɸ 21 ɿɡ ɡɚɛɿɪɧɢɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 22 ɬɚ 
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ɜɨɞɨɡɚɛɿɪɧɢɤɨɦ 23. ɇɚ ɧɚɩɿɪɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɿ 11 ɜɫɬɚɧɨɜɥɟɧɚ ɪɟɝɭɥɸɜɚɥɶɧɚ ɤɚɦɟɪɚ 24 [11]. 
Ɇɚɲɢɧɚ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. Ɂɚɜɚɧɬɚɠɭɜɚɥɶɧɚ ɲɬɚɧɝɚ 21 ɡ ɜɨɞɨɡɚɛɿɪɧɢɤɨɦ 23 

ɩɪɢ ɩɿɞ’ʀɡɞɿ ɞɨ ɜɨɞɨɣɦɢɳɚ ɨɩɭɫɤɚєɬɶɫɹ ɜ ɜɨɞɭ. ȼɚɤɭɭɦɧɨɸ ɫɢɫɬɟɦɨɸ ɜ ɰɢɫɬɟɪɧɿ 1 
ɫɬɜɨɪɸєɬɶɫɹ ɪɨɡɪɿɞɠɟɧɧɹ ɣ ɜɨɧɚ ɡɚɩɨɜɧɸєɬɶɫɹ ɜɨɞɨɸ. ȼ ɩɨɪɨɠɧɢɧɭ ɮɿɥɶɬɪɚ 3 ɱɟɪɟɡ 
ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɢɣ ɛɭɧɤɟɪ 4 ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɨʀ ɲɬɚɧɝɢ 21 ɡɚɜɚɧɬɚɠɭɸɬɶɫɹ 
ɦɟɥɿɨɪɚɧɬɢ ɱɢ ɦɿɧɟɪɚɥɶɧɿ ɞɨɛɪɢɜɚ. Ⱦɚɥɿ ɦɚɲɢɧɚ ɫɥɿɞɭє ɞɨ ɦɿɫɰɹ ʀɯ ɜɧɟɫɟɧɧɹ (ɧɚ ɩɨɥɟ) ɬɚ 
ɜɦɢɤɚєɬɶɫɹ ɧɚɩɿɪɧɚ ɫɢɫɬɟɦɚ. Ƚɿɞɪɨɡɚɫɭɜɤɚ 12 ɜɿɞɤɪɢɬɚ, ɚ ɝɿɞɪɨɡɚɫɭɜɤɚ 13 – ɡɚɤɪɢɬɚ. 

ɇɚɫɨɫɨɦ 9 ɜɨɞɚ ɡ ɰɢɫɬɟɪɧɢ 1 ɩɨɞɚєɬɶɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 10 ɧɚ ɤɨɧɭɫɨɩɨɞɿɛɧɢɣ ɜɿɞɛɢɜɚɱ 
17, ɣɨɝɨ ɜɧɭɬɪɿɲɧɹ ɩɨɜɟɪɯɧɹ ɦɚє ɫɬɪɭɦɢɧɨɧɚɩɪɚɜɥɹɸɱɿ ɞɭɝɨɩɨɞɿɛɧɿ ɪɟɛɪɚ 18. ɐɟ ɫɩɪɢɱɢɧɹє 
ɡɦɿɧɭ ɯɚɪɚɤɬɟɪɭ ɪɭɯɭ ɜɨɞɹɧɨɝɨ ɩɨɬɨɤɭ ɡ ɩɪɹɦɨɥɿɧɿɣɧɨɝɨ ɧɚ ɿɧɬɟɧɫɢɜɧɢɣ ɬɭɪɛɭɥɟɧɬɧɢɣ 
ɝɜɢɧɬɨɜɢɣ. ȼ ɫɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ ɮɿɥɶɬɪɚ ɭɬɜɨɪɸєɬɶɫɹ ɜɢɯɪɨɜɚ ɡɨɧɚ (Ɂɨɧɚ Ⱥ).  

ɉɿɫɥɹ ɞɨɫɹɝɧɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɤɨɧɫɢɫɬɟɧɰɿʀ ɡɚɤɪɢɜɚєɬɶɫɹ ɝɿɞɪɨɡɚɫɭɜɤɚ 12, ɚ 
ɝɿɞɪɨɡɚɫɭɜɤɚ 13 ɜɿɞɤɪɢɜɚєɬɶɫɹ ɿ ɪɨɛɨɱɚ ɫɭɦɿɲ ɧɚɫɨɫɨɦ 9 ɩɨ ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ 10 ɿ 11 
ɩɨɞɚєɬɶɫɹ ɞɨ ɫɢɫɬɟɦɢ ɜɧɭɬɪɿɲɧɶɨʉɪɭɧɬɨɜɨɝɨ 19 ɱɢ ɩɨɜɟɪɯɧɟɜɨɝɨ 20 ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ, ɹɤɿ 
ɩɨɩɟɪɟɞɧɶɨ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɧɚ ɦɚɲɢɧɿ, ɜɢɯɨɞɹɱɢ ɡ ɧɟɨɛɯɿɞɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɜɧɟɫɟɧɧɹ. Ⱦɨɡɚ 
ɜɧɟɫɟɧɧɹ ɪɟɝɭɥɸєɬɶɫɹ ɜɫɬɚɧɨɜɥɟɧɧɹɦ ɲɢɛɟɪɿɜ ɜ ɪɟɝɭɥɸɜɚɥɶɧɿɣ ɤɚɦɟɪɿ 24 [10]. 

ɉɪɨɩɨɧɭєɬɶɫɹ ɿɧɬɟɧɫɢɮɿɤɚɰɿɹ ɩɪɨɰɟɫɭ ɪɨɡɦɢɜɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɢɫɬɪɨɸ ɪɨɡɦɢɜɭ 
ɧɨɜɨɝɨ ɬɢɩɭ. ɐɟɣ ɩɪɢɫɬɪɿɣ ɦɚє ɫɿɬɱɚɫɬɢɣ ɮɿɥɶɬɪ, ɜɢɝɨɬɨɜɥɟɧɢɣ ɭ ɮɨɪɦɿ ɡɪɿɡɚɧɨɝɨ ɤɨɧɭɫɭ, 
ɬɚɤɨɠ ɭ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɦɚє ɬɪɭɛɨɩɪɨɜɿɞ ɧɚɩɿɪɧɨʀ ɫɢɫɬɟɦɢ, ɨɛɥɚɞɧɚɧɢɣ ɡɨɧɬɨɦ-ɜɿɞɛɢɜɚɱɟɦ, 
ɜɧɭɬɪɿɲɧɹ ɩɨɜɟɪɯɧɹ ɨɫɬɚɧɧɶɨɝɨ ɨɫɧɚɳɟɧɚ ɫɬɪɭɦɢɧɨɧɚɩɪɚɜɥɹɸɱɢɦɢ ɞɭɝɨɩɨɞɿɛɧɢɦɢ ɪɟɛɪɚɦɢ.  

Ɍɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɞɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɬɚ ɩɪɨɰɟɫɭ ɪɨɡɦɢɜɭ ɦɟɥɿɨɪɚɧɬɿɜ 
ɜɫɬɚɧɨɜɥɸɜɚɥɢ ɧɚ ɨɫɧɨɜɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɦɟɬɨɞɿɜ ɦɚɬɟɦɚɬɢɱɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ. Ɉɫɨɛɥɢɜɭ ɭɜɚɝɭ ɩɪɢɞɿɥɹɥɢ ɜɢɡɧɚɱɟɧɧɸ ɜ ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ ɫɢɫɬɟɦɿ ɪɨɡɦɢɜɭ ɬɚ 
ɩɪɢɫɬɪɨʀ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɚ ɬɟɯɧɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

Ɉɬɠɟ, ɨɞɧɢɦ ɡ ɨɫɧɨɜɧɢɯ ɧɟɞɨɥɿɤɿɜ ɦɚɲɢɧɢ ɞɥɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɆȼɆ-10 є 
ɧɢɡɶɤɢɣ ɩɨɤɚɡɧɢɤ ɫɬɭɩɟɧɹ ɪɨɡɦɢɜɭ ɦɟɥɿɨɪɚɧɬɿɜ. Ɇɟɥɿɨɪɚɧɬɢ ɜ ɮɿɥɶɬɪɿ ɦɚɲɢɧɢ ɆȼɆ-10 
ɦɚɸɬɶ ɧɟɫɩɪɢɹɬɥɢɜɿ ɮɿɡɢɤɨ-ɦɟɯɚɧɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɣ ɩɿɞɥɹɝɚɸɬɶ ɪɨɡɩɭɲɟɧɧɸ ɲɥɹɯɨɦ 
ɝɿɞɪɨɞɢɧɚɦɿɱɧɨɝɨ ɪɭɣɧɭɜɚɧɧɹ ɡ ɩɨɞɚɥɶɲɢɦ ɝɿɞɪɨɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹɦ ɡɚ ɦɟɠɿ ɮɿɥɶɬɪɚ ɦɚɲɢɧɢ. 
Ɉɛʉɪɭɧɬɨɜɚɧɨ ɝɿɞɪɚɜɥɿɱɧɿ, ɝɟɨɦɟɬɪɢɱɧɿ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ ɩɟɪɟɦɿɲɭɜɚɧɧɹ 
ɦɟɥɿɨɪɚɧɬɿɜ ɜ «ɦɟɪɬɜɢɯ ɡɨɧɚɯ» ɮɿɥɶɬɪɚ ɬɚ ɜɢɧɟɫɟɧɧɹ ɜɨɞɧɨ-ɦɟɥɿɨɪɚɧɬɧɨʀ ɫɭɦɿɲɿ ɡɚ ɦɟɠɿ 
ɮɿɥɶɬɪɚ ɦɚɲɢɧɢ ɆȼɆ-10. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɩɪɢɫɬɪɿɣ ɞɥɹ ɡɜɨɪɨɬɧɨʀ ɩɪɨɦɢɜɤɢ ɮɿɥɶɬɪɚ ɦɚɲɢɧɢ 
ɞɥɹ ɜɧɟɫɟɧɧɹ ɦɟɥɿɨɪɚɧɬɿɜ ɆȼɆ-10, ɧɚ ɹɤɢɣ ɨɬɪɢɦɚɧɢɣ ɩɚɬɟɧɬ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ № 143341.  
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