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ɍȾɄ 004.42 

 

ɆɈȻȱɅɖɇɂɃ ȾɈȾȺɌɈɄ ɇȺȼɑȺɅɖɇɈȽɈ ɁȺɄɅȺȾɍ Ɂ ȼɂɄɈɊɂɋɌȺɇɇəɆ 
ɌȿɏɇɈɅɈȽȱȲ ȾɈɉɈȼɇȿɇɈȲ ɊȿȺɅɖɇɈɋɌȱ 

ɀɨɫɚɧ Ⱥ.Ⱦ., Ʉɚɥɿɤɨɜ Ⱦ.ɋ., Ɂɭєɜɚ Є.ɋ., ɒɬɿɥɶɦɚɧ ɉ.Ɋ. 
ɫɬɚɪɲɢɣ ɜɢɤɥɚɞɚɱ ɤɚɮ. ɄȱɋɆ ɒɚɩɨɪɿɧɚ Ɉ.Ʌ. 

Ⱦɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ɉɞɟɫɶɤɚ ɉɨɥɿɬɟɯɧɿɤɚ», ɍɄɊȺȲɇȺ 
 

ȺɇɈɌȺɐȱə. ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɪɨɡɪɨɛɤɚ ɦɨɛɿɥɶɧɨɝɨ ɞɨɞɚɬɤɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɟɯɧɨɥɨɝɿʀ 
ɞɨɩɨɜɧɟɧɨʀ ɪɟɚɥɶɧɨɫɬɿ. ɇɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɩɪɟɞɦɟɬɧɨʀ ɨɛɥɚɫɬɿ ɬɚ ɿɫɧɭɸɱɢɯ ɪɿɲɟɧɶ, ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɢ ɡɛɨɪɭ, ɪɨɡɩɨɞɿɥɭ ɬɚ ɩɨɲɢɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɦɨɠɥɢɜɨɫɬɿ ʀʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ. 
 

ȼɫɬɭɩ. Ʉɨɠɟɧ ɧɚɜɱɚɥɶɧɨ-ɨɫɜɿɬɧɿɣ ɡɚɤɥɚɞ ɦɚє ɫɜɿɣ ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɩɨɪɬɚɥ, ɞɟ ɡɨɫɟɪɟɞɠɟɧɢɣ 
ɜɟɥɢɤɢɣ ɨɛɫɹɝ ɤɨɪɢɫɧɢɯ ɞɚɧɢɯ. Ⱥɥɟ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɚɤɢɯ ɩɨɪɬɚɥɿɜ ɜɢɧɢɤɚє ɩɪɨɛɥɟɦɚ 
ɫɜɨєɱɚɫɧɨɝɨ ɨɬɪɢɦɚɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɡ’ɹɜɥɹєɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɫɬɪɭɤɬɭɪɭɜɚɬɢ ɩɨɬɿɤ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɿɜ. Ɋɨɡɪɨɛɤɚ ɞɨɞɚɬɤɨɜɨʀ ɦɨɛɿɥɶɧɨʀ ɫɢɫɬɟɦɢ ɡɛɨɪɭ, 
ɪɨɡɩɨɞɿɥɭ ɿ ɩɨɲɢɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɨɥɿɩɲɢɬɶ ɩɪɨɰɟɫ ɲɜɢɞɤɨɝɨ ɨɬɪɢɦɚɧɧɹ ɡɚɝɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿʀ 
ɩɪɨ ɧɚɜɱɚɧɧɹ. 

Ɇɟɬɚ ɪɨɛɨɬɢ. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɞɨɫɥɿɞɠɟɧɧɹ ɩɟɪɫɩɟɤɬɢɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 
ɞɨɩɨɜɧɟɧɨʀ ɪɟɚɥɶɧɨɫɬɿ ɜ ɪɨɡɪɨɛɰɿ ɧɚɜɱɚɥɶɧɨɝɨ ɞɨɞɚɬɤɚ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɜɞɨɫɤɨɧɚɥɢɬɢ ɪɨɛɨɬɭ 
ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɩɪɨɫɬɨɪɭ ɫɬɪɭɤɬɭɪɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ ɞɥɹ ɦɨɛɿɥɶɧɢɯ ɩɪɢɫɬɪɨʀɜ, 
ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ ɜɞɚєɬɶɫɹ ɩɿɞɜɢɳɢɬɢ ɡɚɰɿɤɚɜɥɟɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɞɨ ɩɪɟɞɦɟɬɭ, ɫɬɜɨɪɢɬɢ ɭɦɨɜɢ ɞɥɹ 
ɤɪɚɳɨɝɨ ɫɩɿɥɤɭɜɚɧɧɹ ɜɢɤɥɚɞɚɰɶɤɨɝɨ ɫɤɥɚɞɭ ɿɡ ɭɱɧɹɦɢ. 

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ ɪɨɛɨɬɢ. Ɉɫɧɨɜɧɢɦ ɿɧɮɨɪɦɚɰɿɣɧɢɦ ɩɨɪɬɚɥɨɦ ɨɫɜɿɬɧɿɯ ɡɚɤɥɚɞɿɜ є 
ɨɮɿɰɿɣɧɢɣ ɫɚɣɬ ɡɚɤɥɚɞɭ. ɓɨɛ ɤɨɪɢɫɬɭɜɚɱ ɧɟ ɜɢɬɪɚɱɚɜ ɱɚɫ ɧɚ ɩɨɲɭɤɢ ɧɟɨɛɯɿɞɧɨʀ ɚɛɨ ɰɿɤɚɜɨʀ ɞɥɹ 
ɧɶɨɝɨ ɿɧɮɨɪɦɚɰɿʀ,  ɞɨɰɿɥɶɧɨ ɪɨɡɪɨɛɢɬɢ ɫɢɫɬɟɦɭ ɪɨɡɩɨɞɿɥɭ ɞɚɧɢɯ ɭ ɜɢɝɥɹɞɿ ɦɨɛɿɥɶɧɨɝɨ ɞɨɞɚɬɤɭ, 
ɹɤɢɣ ɛɭɞɟ ɫɬɪɭɤɬɭɪɭɜɚɬɢ ɩɨɬɿɤ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɿɜ, ɚ ɬɚɤɨɠ, ɡɛɢɪɚɬɢ, ɪɨɡɩɨɞɿɥɹɬɢ ɿ 
ɩɨɲɢɪɸɜɚɬɢ ɿɧɮɨɪɦɚɰɿɸ.  

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɞɨɞɚɬɤɭ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɧɚɞɚɸɬɶɫɹ ɨɫɨɛɢɫɬɿ ɞɚɧɿ: ɣɨɝɨ ɚɤɚɞɟɦɿɱɧɚ ɭɫɩɿɲɧɿɫɬɶ, 
ɧɚɜɱɚɥɶɧɿ ɦɚɬɟɪɿɚɥɢ, ɳɨ ɫɬɨɫɭɸɬɶɫɹ ɩɟɜɧɨɝɨ ɩɪɟɞɦɟɬɚ, ɚ ɬɚɤɨɠ ɫɜɨєɱɚɫɧɟ ɫɩɨɜɿɳɟɧɧɹ ɩɪɨ 
ɚɤɬɭɚɥɶɧɿ ɤɚɮɟɞɪɚɥɶɧɿ ɧɨɜɢɧɢ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɨɛɿɥɶɧɨɝɨ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɩɨɪɬɚɥɭ ɞɨɡɜɨɥɢɬɶ ɜɟɫɬɢ ɨɛɥɿɤ ɡɚɩɢɫɭ ɫɬɭɞɟɧɬɿɜ 
ɜ ɛɚɡɭ ɞɚɧɢɯ ɫɟɪɜɟɪɚ, ɳɨ ɧɚɞɚɸɬɶ ɡɚɪɟєɫɬɪɨɜɚɧɨɦɭ ɤɨɪɢɫɬɭɜɚɱɭ ɞɨɫɬɭɩ ɞɨ ɿɧɮɨɪɦɚɰɿʀ, ɜɨɞɧɨɱɚɫ 

ɤɨɦɭɧɿɤɚɰɿɹ ɦɿɠ ɜɢɤɥɚɞɚɱɟɦ ɬɚ ɫɬɭɞɟɧɬɚɦɢ ɫɬɚɧɟ ɧɚ ɛɚɝɚɬɨ ɲɜɢɞɲɟ ɿ ɩɪɨɫɬɿɲɟ, ɚɞɠɟ ɫɩɿɥɤɭɜɚɧɧɹ 
ɫɬɚɧɟ ɦɨɠɥɢɜɢɦ ɩɪɹɦɨ ɜ ɞɨɞɚɬɤɭ, ɬɨɦɭ ɡɧɢɤɚє ɧɟɨɛɯɿɞɧɿcɬɶ ɲɭɤɚɬɢ ɤɨɧɬɚɤɬɢ ɜɢɤɥɚɞɚɱɿɜ ɬɚ 
ɫɬɭɞɟɧɬɿɜ ɫɟɪɟɞ ɟɥɟɤɬɪɨɧɧɨʀ ɩɨɲɬɢ ɱɢ  ɞɨɞɚɬɤɿɜ ɞɥɹ ɨɛɦɿɧɭ ɦɢɬɬєɜɢɦɢ ɩɨɜɿɞɨɦɥɟɧɧɹɦɢ. 

Ɉɫɤɿɥɶɤɢ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɡɜ'ɹɡɨɤ ɦɿɠ ɭɫɿɦɚ ɤɨɪɢɫɬɭɜɚɱɚɦɢ, ɹɤɢɣ ɛɚɡɭєɬɶɫɹ ɧɚ ɨɛɦɿɧɿ 
ɩɨɜɿɞɨɦɥɟɧɶ ɿ ɪɨɛɨɬɿ ɡ ɞɚɧɢɦɢ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ ɫɢɫɬɟɦɢ, ɞɨɪɟɱɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɟɯɧɨɥɨɝɿɸ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ «ɤɥɿєɧɬ-ɫɟɪɜɟɪ» [1]. 

Ɉɫɨɛɥɢɜɿɫɬɸ ɤɥɿєɧɬ-ɫɟɪɜɟɪɧɨʀ ɚɪɯɿɬɟɤɬɭɪɢ є ɨɞɧɨɱɚɫɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɜɿɞɪɚɡɭ ɞɟɤɿɥɶɤɨɯ 
ɤɥɿєɧɬɿɜ. Є ɞɜɚ ɬɢɩɢ ɭɱɚɫɧɢɤɿɜ ɤɥɿєɧɬ-ɫɟɪɜɟɪɧɨʀ ɚɪɯɿɬɟɤɬɭɪɢ: ɤɥɿєɧɬɢ (ɫɬɭɞɟɧɬɢ, ɜɢɤɥɚɞɚɱɿ ɬɚ 
ɚɞɦɿɧɿɫɬɪɚɬɨɪ) ɿ ɫɟɪɜɟɪ (ɛɚɡɚ ɞɚɧɢɯ). 

ȼɡɚєɦɨɞɿɹ ɦɿɠ ɤɥɿєɧɬɨɦ ɿ ɫɟɪɜɟɪɨɦ ɡɚɫɧɨɜɚɧɚ ɧɚ ɜɢɤɥɢɤɚɯ ɦɟɬɨɞɿɜ ɫɟɪɜɟɪɚ ɿ ɨɛɦɿɧɭ 
ɿɧɮɨɪɦɚɰɿɣɧɢɦɢ ɩɨɜɿɞɨɦɥɟɧɧɹɦɢ. Ⱥɤɬɨɪɚɦɢ ɜ ɰɿɣ ɱɚɫɬɢɧɿ ɫɢɫɬɟɦɢ ɜɢɫɬɭɩɚɸɬɶ ɫɬɭɞɟɧɬɢ, 
ɜɢɤɥɚɞɚɱɿ ɬɚ ɚɞɦɿɧɿɫɬɪɚɬɨɪ ɫɢɫɬɟɦɢ, ɭ ɹɤɢɯ є ɞɨɫɬɭɩ ɞɨ ɞɨɞɚɬɤɚ. ɐɟ ɞɨɡɜɨɥɹє ɤɥɿєɧɬɫɶɤɨɦɭ 
ɩɪɢɫɬɪɨɸ ɩɿɞɤɥɸɱɚɬɢɫɹ ɧɚ ɫɟɪɜɟɪ ɿ ɨɬɪɢɦɭɜɚɬɢ ɧɟɨɛɯɿɞɧɭ ɤɨɪɢɫɬɭɜɚɱɭ ɿɧɮɨɪɦɚɰɿɸ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɚɩɢɬɢ HTTP.  

 Framework-ɤɨɦɩɨɧɟɧɬ є  ɩɪɨɦɿɠɧɨɸ ɥɚɧɤɨɸ ɦɿɠ ɤɥɿɟɧɬɨɦ ɬɚ  ɫɟɪɜɟɪɨɦ ɿ ɡɚɛɟɡɩɟɱɭє ɡɜ’ɹɡɨɤ 
ɦɿɠ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɦɢ ɞɢɪɟɤɬɢɜɚɦɢ (.ІET, VЮПШrТК) ɬɚ ɦɨɛɿɥɶɧɢɦ ɞɨɞɚɬɤɨɦ, ɚ ɫɚɦɟ ɚɜɬɨɪɢɡɚɰɿɹ 
ɤɨɪɢɫɬɭɜɚɱɚ ɭ ɫɢɫɬɟɦɿ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɞɥɹ ɭɧɿɤɚɥɶɧɨɝɨ ɦɚɪɤɟɪɚ ɫɰɟɧɚɪɿɸ ɜɡɚєɦɨɞɿʀ ɿɡ ɫɟɪɜɟɪɨɦ 
ɦɨɛɿɥɶɧɨɝɨ ɞɨɞɚɬɤɚ. (ɪɢɫ. 1) ɋɟɪɜɟɪ ɨɬɪɢɦɭє ɡɚɩɢɬɢ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ ɬɚ ɩɟɪɟɞɚє ɞɨ ɜɫɿɯ ɚɤɬɨɪɿɜ 
ɫɢɫɬɟɦɢ ɞɚɧɿ, ɤɨɬɪɿ ɫɬɨɫɭɸɬɶɫɹ ɧɚɜɱɚɥɶɧɨɝɨ ɤɚɮɟɞɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ. 
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Ɋɢɫ.1 – Ⱥɪɯɿɬɟɤɬɭɪɚ ɤɥɿєɧɬ-ɫɟɪɜɟɪɧɨɝɨ ɦɨɛɿɥɶɧɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɞɨɞɚɬɤɚ 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɤɥɿєɧɬ-ɫɟɪɜɟɪɧɨʀ ɚɪɯɿɬɟɤɬɭɪɢ ɜ ɪɨɡɪɨɛɰɿ ɩɪɨɝɪɚɦɢ ɞɨɡɜɨɥɢɬɶ ɟɮɟɤɬɢɜɧɨ 
ɩɿɞɜɢɳɢɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɫɢɫɬɟɦɢ ɲɥɹɯɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɡɧɚɱɟɧɨɝɨ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ 
ɿɧɬɟɪɮɟɣɫɭ, ɫɬɜɨɪɟɧɨɝɨ ɫɯɨɜɢɳɚ ɞɚɧɢɯ ɬɚ  ɡɧɚɱɧɨ ɩɨɥɿɩɲɢɬɢ ɩɪɨɰɟɫ ɨɬɪɢɦɚɧɧɹ ɜɿɡɭɚɥɶɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ, ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɞɨɩɨɜɧɟɧɨʀ ɪɟɚɥɶɧɨɫɬɿ ɜ ɦɨɛɿɥɶɧɿɣ ɫɢɫɬɟɦɿ.  

ɉɟɪɟɜɚɝɚɦɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɞɨɩɨɜɧɟɧɨʀ ɪɟɚɥɶɧɨɫɬɿ є ɨɫɨɛɥɢɜɟ ɪɨɡɭɦɿɧɧɹ 
ɧɚɜɱɚɥɶɧɨɝɨ ɤɨɧɬɟɧɬɭ, ɤɨɧɤɪɟɬɢɡɚɰɿɹ ɚɛɫɬɪɚɤɬɧɢɯ ɩɨɧɹɬɶ, ɩɿɞɜɢɳɟɧɚ ɡɚɰɿɤɚɜɥɟɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɞɨ 
ɩɪɟɞɦɟɬɭ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɰɶɨɝɨ ɦɨɠɧɚ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɧɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ, 
ɡɚɜɞɹɤɢ ɨɛ'єɞɧɚɧɧɸ  ɩɪɢɪɨɞɧɨɝɨ ɫɩɪɢɣɧɹɬɬɹ ɥɸɞɢɧɢ ɿ ɜɿɞɨɛɪɚɠɟɧɧɹ  ɤɨɦɩ'ɸɬɟɪɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɨɞɭɥɶ ɞɨɩɨɜɧɟɧɨʀ ɪɟɚɥɶɧɨɫɬɿ (ɪɢɫ.β), ɫɬɭɞɟɧɬ ɡɚɯɨɩɥɸє ɡɨɛɪɚɠɟɧɧɹ ɡ 
ɭɧɿɤɚɥɶɧɢɦ ɤɨɞɨɦ. ɉɿɫɥɹ ɱɨɝɨ, ɜɿɞɛɭɜɚєɬɶɫɹ ɫɢɧɬɟɡ ɦɚɪɤɟɪɚ ɬɚ ɩɟɪɟɜɿɪɤɚ ɣɨɝɨ ɜ ɛɚɡɿ. Ⱦɨ ɿɫɧɭɸɱɨɝɨ 
ɦɚɪɤɟɪɚ ɜ ɛɚɡɿ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɫɰɟɧɚɪɿʀ ɜɡɚєɦɨɞɿʀ ɡɿ ɫɰɟɧɨɸ  ɜ ɤɚɦɟɪɿ,  ɹɤɿ ɨɬɪɢɦɭɸɬɶ ɿɧɮɨɪɦɚɰɿɸ 
ɡ ɫɯɨɜɢɳɚ ɧɚɜɱɚɥɶɧɢɯ ɞɚɧɢɯ, ɳɨ ɫɬɨɫɭєɬɶɫɹ ɝɨɥɨɜɧɢɯ ɤɚɮɟɞɪɚ-ɥɶɧɢɯ ɧɨɜɢɧ. [2]. 

 

 

Ɋɢɫ.β – ɋɯɟɦɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɞɨɩɨɜɧɟɧɨʀ ɪɟɚɥɶɧɨɫɬɿ ɜ ɦɨɛɿɥɶɧɨɦɭ ɞɨɞɚɬɤɭ 
 

ȼɢɫɧɨɜɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɦɨɠɥɢɜɨɫɬɟɣ ɬɪɢɜɢɦɿɪɧɨʀ 
ɜɿɡɭɚɥɿɡɚɰɿʀ ɜ ɦɨɛɿɥɶɧɨɦɭ ɧɚɜɱɚɥɶɧɨɦɭ ɞɨɞɚɬɤɭ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɭɪɿɡɧɨɦɚɧɿɬɧɢɬɢ ɿɫɧɭɸɱɿ ɦɟɬɨɞɢ 
ɧɚɜɱɚɧɧɹ ɲɥɹɯɨɦ ɧɟ ɩɪɹɦɨʀ ɜɡɚєɦɨɞɿʀ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ, ɡɚɜɞɹɤɢ  ɱɨɦɭ ɫɬɭɞɟɧɬɢ ɨɬɪɢɦɭɸɬɶ 
ɿɧɮɨɪɦɚɰɿɸ ɜ ɧɟɨɛɯɿɞɧɢɣ ɦɨɦɟɧɬ ɱɚɫɭ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɱɢɬɭɜɚɧɧɹ ɭɧɿɤɚɥɶɧɢɯ ɦɚɪɤɟɪɿɜ. 
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