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ʔˉʷʶʸ˕ʶ˄ʶˋ ˂ˍ˕˅˕ʹˀ ˋʶ˂ʶʸʶ˅ʳ  

ʈˁʷʺ˕˔ ʤʶ˕ʸ˒ˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʸˀ˔ʶ˄˕ʾʶ˄ʶˋ ˉˀːʶʻʸʶˊˀˋ 
˄ʺˋ˔˕ˍˋˀ ˔ˋ˚˕ʺˋ, ̨ ˀʻˀ˄ʶˉʶʾʺˉʶ˔ˀ˄ʶ˄ʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʹˍ˄˔ˍ˕, ˏ ˕ˍ˛ʺ˒ˍ˕  

ʊˁ˂ʶ˓ˍ˕ ˂ˉʷʶʸˀ˕ʳ 

ʝʶˀ˕ʶ ʗʶ˄ˍʷˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʸˀ˔ʶ˄˕ʾʶ˄ʶˋ ˉˀːʶʻʸʶˊˀˋ 
˄ʺˋ˔˕ˍˋˀ ʹʺ˄ʶˋ, ˅ ˍʸʺʷʶˋʶ˄ʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʹˍ˄˔ˍ˕, ˏ ˕ˍ˛ʺ˒ˍ˕  
ʡʶ˔ʶ˒˂ʶˋʶ˔ˍ˗ ˙ʶ˕˔ˍ˗ˇʶ˕ʳ  
ʛʺˁˀˋʺ ʤʶ˕ʸ˒ˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʸˀ˔ʶ˄˕ʾʶ˄ʶˋ ˉˀːʶʻʸʶˊˀˋ 

˄ʺˋ˔˕ˍˋˀ ʸˀ˔˙ʶ˕˔ˍ˗ˇʶ˕  

ʔˉʷʶʸ˕ʶ˄ʶˋ ˄ˍˁʺʸˀʶʳ  

ʜˍ˗˕ˀ ʞˍ˗˙ˍ˗˕ˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ˘ˍ˂ˋʶ˂ʶʸʶ˅, ʁ ˄ʶʹʺˉˀ˄ˍ˒ 
ʈˌˍ˔ ʔʶˎʶ˔˕ˊʶˋ ï ʗʗ ʤʶ˅ˉʶˋʶʹ˕ʶ˄ʶˋ ʹʶ˔ʶ˕ʶˋˀ ʶˋʹʶˉ, ʗʗ ʊʈʈ ʸˀ˔ʶ˄˕ʾʶ˄ʶˋ 

ˉˀːʶʻʸʶˊˀˋ ˄ʺˋ˔˕ˍˋˀ ˀ˕ʶ˓ʶʸˀ˔ˍ˗ʾˊʶˋ ʶˉʷˀˍˋˀ ˏ˕ˍ˛ʺ˒ˍ˕, ˀ ˕ʶ˓ʶʸˀ˔ˍ˗ʾˊʶˋ ʹˍ˄˔ˍ˕ 
ʦˀʸ˕ʶˋ ʫˍˎʶ˕ˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʸˀ˔ʶ˄˕ʾʶ˄ʶˋ ˉˀːʶʻʸʶˊˀˋ 

˄ʺˋ˔˕ˍˋˀ ˙ʶˇʶ˙ʶʸˀ˔ˍ˗ʾˊʶˋ ʶˉʷˀˍˋˀ ˓ʶ˕ˀˎ, ˙ʶˇʶ˙ʶ˄ʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʹˍ˄˔ˍ˕, 
ˏ˕ˍ˛ʺ˒ˍ˕  

ʛʶˋˍ˗˄ ʗʶ˕ˍ˗ʾˊˍ˗ˋˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ˘ˀˁˀ˒ˍ˘ʶˊˍ˗ʾˊʶˋ 
ʶˉʷˀˍˋˀ ˓ʶ˕ˀˎ, ̆ ˀˁˀ˒ˍ˘ʶˊˍ˗ʾˊʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʹˍ˄˔ˍ˕  
ʗʶˊ˄ ʡʺ˔˕ˍ˒ˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʸˀ ˔ʶ˄˕ʾʶ˄ʶˋ ˉˀːʶʻʸʶˊˀˋ 

˄ʺˋ˔˕ˍˋˀ ˒ˍ˖ˀʶˁʶ˄ʶˋ ˉʶˋ˄ʶ˓ʶ˕ʿˍ˗ʾˊʶˋ ʶˉʷˀˍˋˀ ˓ʶ˕ˀˎ, ˉʶˋ˄ʶ˓ʶ˕ʿʶ˄ʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋ-
ˋʺ˕ˀ ʹˍ˄˔ˍ˕ 

ʝʶˀ˕ʶ ʈˊ˓ʶʻˊʶˋ - ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʓ. ʬ˕ʷʺˁˍ˗ ʶˋ˓ʶˋ ˛ˀʻˀˍˁˍ-
ʸˀʶˊˀ ˀˋ˒˔ˀ˔ˍ˗˔ ʡʟʈʖïˀ ˔ˋ˚˕ʺˋ, ˄ ʺˋ˒ʶʷʶˋʶ˄ʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʹˍ˄˔ˍ˕, ˏ ˕ˍ˛ʺ˒ˍ˕ 
ʊˍ˅ʶ˕ ʊ˕ˀʸˍ˕ˊʶˋ ï ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʸˀ˔ʶ˄˕ʾʶ˄ʶˋ ˉˀːʶʻʸʶˊˀˋ 

˄ʺˋ˔˕ˍˋˀ ˚˔ʶ˕ ˁʺʻˍ˗ˋʺ˕ˀ ʶˉʷˀˍˋˀ ˓ʶ˕ˀˎ, ̫ ʶˋʶ˒ˀ˕ʶ˄ʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʾʺ˄ˋʶ˃ˍ˗, ́ ˍ˖ʺˋ˔  
ʝʶ˕ˀˋʺ ʥʶ˕ʹʶˋˊʶˋ -  ʗʗ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʶʻʸʶˊˀˋ ʶ˄ʶʹʺˉˀʶˊˀ ʸˀ ˔ʶ˄˕ʾʶ˄ʶˋ ˉˀːʶʻʸ -ʁ

ˊˀˋ ˄ʺˋ˔˕ˍˋˀ ˍ˕ʶ˄ˀ ʶˏʶ˅ˍ˓ˉʶˋ ʷʶʿˋˀ ˏʺ ,̝ ʷʶˋʶ˒ˀ˕ʶ˄ʶˋ ʸˀ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ʾʺ˄ˋʶ˃ˍ˗, 
ʹˍ˖ʺˋ˔ 

ȵɖɋɊɗɋɊɆɘɋɑɢ ɖɋɊɆɐɜɎɔɓɓɔɉɔ ɗɔɈɋɘɆ  
Ȧɑɢɇɋɖɘ ȷɆɖɉɗɥɓ - ɊɎɖɋɐɘɔɖ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔïɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ ȳɆɜɎɔɓɆɑɢɓɏ̊ 

ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ, Ɋɔɐɘɔɖ ɚɎɍɎɐɔïɒɆɘɋɒɆɘɎɝɋɗɐɎɛ ɓɆəɐ, ɕɖɔɚɋɗɗɔɖ 

ȩɑɆɈɓɡɏ ɖɋɊɆɐɘɔɖ  
ȳɆɎɖɆ Ȧɐɔɕɥɓ - ɊɋɐɆɓ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔïɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ ȳɆɜɎɔɓɆɑɢɓɏ̊ 

ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ, Ɋɔɐɘɔɖ ɕɗɎɛɔɑɔɉɎɝɋɗɐɎɛ ɓɆəɐ, ɕɖɔɚɋɗɗɔɖ 

ȴɘɈɋɘɗɘɈɋɓɓɡɏ ɗɋɐɖɋɘɆɖɢ  
ȲɋɑɎɓɣ ȷɆɖɐɎɗɥɓ ï əɝɋɓɡɏ ɗɋɐɖɋɘɆɖɢ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔïɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ ȳɆ-

ɜɎɔɓɆɑɢɓɏ̊ ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ 

ȶɋɊɆɐɜɎɔɓɓɆɥ ɐɔɑɑɋɉɎɥ 
 ɄɖɎɏ Ⱦəɐəɖɥɓ ï ɈɎɜɋïɕɖɋɍɎɊɋɓɘ ȳɆɜɎɔɓɆɑɢɓɏ̊ ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ, ɆɐɆɊɋɒɎɐ  

Ȧɞɔɘ ȻɆɝɆɘɖɥɓ ï ɝɑɋɓ ɐɔɓɗɘɎɘəɜɎɔɓɓɔɉɔ ɗəɊɆ ȶȦ, ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɤɖɎɗɕɖəɊɋɓɜɎɎ 
ȲɋɌɊəɓɆɖɔɊɓɡɏ ɓɆəɝɓɔ ï ɔɇɖɆɍɔɈɆɘɋɑɢɓɡɏ ɜɋɓɘɖ Ɋɔɐɘɔɖ ɤɖɎɊɎɝɋɗɐɎɛ ɓɆəɐ ȳɆɜɎɔɓɆɑɢɓɏ̊ 
ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ 

ȸɎɉɖɆɓ ȰɔɝɆɖɥɓ ï ɍɆɈɋɊəɤɟɎɏ ɐɆɚɋɊɖɔɏ ɕɔɑɎɘɔɑɔɉɎɎ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔï
ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ ȳɆɜɎɔɓɆɑɢɓɔɏ ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ, Ɋɔɐɘɔɖ ɕɔɑɎɘɎɝɋɗɐɎɛ ɓɆəɐ, ɕɖɔɚɋɗɗɔɖ  
ȲɆɓəɐ Ȧɖəɘɤɓɥɓ ï ɍɆɈɋɊəɤɟɎɏ ɐɆɚɋɊɖɔɏ ɚɎɑɔɗɔɚɎɎ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔïɔɇɖɆɍɔɈɆɘɋɑɢ-

ɓɔɉɔ ɜɋɓɘɖɆ ȳɆɜɎɔɓɆɑɢɓɔɏ Ȧ ɐɆɊɋɒɎɥ ȳɆəɐ ȶȦ, Ɋɔɐɘɔɖ ɚɎɑɔɗɔɚɗɐɎɛ ɓɆəɐ,  ɕɖɔɚɋɗɗɔɖ 
ȩɆɏɐ ȵɋɘɖɔɗɥɓ ï ɍɆɈɋɊəɤɟɎɏ ɐɆɚɋɊɖɔɏ ɗɔɜɎɆɑɢɓɔɏ ɕɋɊɆɉɔɉɎɐɎ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔï

ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ ȳɆɜɎɔɓɆɑɢɓɔɏ ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ, Ɋɔɐɘɔɖ ɕɗɎɛɔɑɔɉɎɝɋɗɐɎɛ ɓɆəɐ, 
ɕɖɔɚɋɗɗɔɖ  

ȳɆɎɖɆ ȦɎɈɆɍɥɓ - ɊɎɖɋɐɘɔɖ ȮɓɗɘɎɘəɘɆ ɚɎɍɎɔɑɔɉɎɎ Ɏɒ. ȱ. Ȧ. ȴɖɇɋɑɎ, Ɋɔɐɘɔɖ ɇɎɔɑɔɉɎɝɋɗɐɎɛ 
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ȩɔɆɖ ȩɖɎɉɔɖɥɓ ï ɍɆɈɋɊəɤɟɆɥ ɐɆɚɋɊɖɔɏ ɎɓɔɗɘɖɆɓɓɡɛ ɥɍɡɐɔɈ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔï
ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ ȳɆɜɎɔɓɆɑɢɓɔɏ ȦɐɆɊɋɒɎɎ ȳɆəɐ ȶȦ, ɐɆɓɊɎɊɆɘ ɚɎɑɔɑɔɉɎɝɋɗɐɎɛ ɓɆəɐ, 
Ɋɔɜɋɓɘ 

 ȳɆɖɎɓɋ ȨɆɖɊɆɓɥɓ ï ɍɆɈɋɊəɤɟɆɥ ɔɘɊɋɑɔɒ ɔɇɋɗɕɋɝɋɓɎɥ ɐɆɝɋɗɘɈɆ ɔɇɖɆɍɔɈɆɓɎɥ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ 
ɓɆəɝɓɔ-ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ ȳȦȳ ȶȦ, ɐɆɓɊɎɊɆɘ ɚɎɑɔɑɔɉɎɝɋɗɐɎɛ ɓɆəɐ, Ɋɔɜɋɓɘ  
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achievements of these areas of science.  
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ȵɔɑɎɘɔɑɔɉɎɥ 

ȲɆɓəɐ Ȧɖəɘɤɓɥɓ, ȻɆɝɆɘəɖ ȲɓɊɌɎɐɥɓ 

ȴɇɟɎɋ ɔɗɔɗɇɋɓɓɔɗɘɎ ɚɔɖɒɎɖɔɈɆɓɎɥ Ɏ ɖɆɍɈɎɘɎɥ ɓɆɜɎɔɓɆɑɢɓɡɛ ɕɆɖɑɆɒɋɓɘɔɈ Ɉ 

ɗɘɖɆɓɆɛ Ȩɔɗɘɔɝɓɔɏ ȫɈɖɔɕɡ..................................................................................................48 

ȦɓɌɋɑɆ ȲɓɆɜɆɐɆɓɥɓ 

ȳɆɕɖɆɈɑɋɓɎɋ Ɉɓɋɞɓɋɏ Ɉɔɋɓɓɔɏ ɕɔɑɎɘɎɐɎ ȶɋɗɕəɇɑɎɐɎ ȦɖɒɋɓɎɥ Ɉ ɔɘɓɔɞɋɓɎɎ 

ȶɋɗɕəɇɑɎɐɎ ȩɖəɍɎɥ...............................................................................................................60 

ȷɋɈɆɐ ȳɎɐɔɉɔɗɥɓ 

ȦɐɗɎɔɑɔɉɎɝɋɗɐɎɋ ɔɗɓɔɈɡ ɈɎɊɔɈɔɉɔ ɖɆɍɊɋɑɋɓɎɥ ɓɆɜɎɔɓɆɑɢɓɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ...........66 

ȨɎɉɋɓ ȷɎɒɔɓɥɓ 

ȨɑɎɥɓɎɋ ɖɋɏɘɎɓɉɆ ɔɊɔɇɖɋɓɎɥ ɕɖɋɍɎɊɋɓɘɔɒ ȷȾȦ ɓɆ ɚɔɓɊɔɈɔɒ ɖɡɓɐɋ ȷȾȦ............74 

Ȧɖɘəɖ ȧəɊəɖɥɓ 

ȹɝɆɗɘɎɋ ȶɋɗɕəɇɑɎɐɎ ȦɖɒɋɓɎɎ Ɉ ɐɔɓɈɋɓɜɎɎ ɔɇ əɖɋɉəɑɎɖɔɈɆɓɎɎ ɎɓɈɋɗɘɎɜɎɔɓɓɡɛ 

ɗɕɔɖɔɈ ɒɋɌɊə ɉɔɗəɊɆɖɗɘɈɆɒɎ Ɏ ɚɎɍɎɝɋɗɐɎɒɎ ɎɑɎ ɤɖɎɊɎɝɋɗɐɎɒɎ ɑɎɜɆɒɎ ɊɖəɉɎɛ 

ɉɔɗəɊɆɖɗɘɈ..............................................................................................................................81 

ɄɖɎɗɕɖəɊɋɓɜɎɥ 

Ȧɞɔɘ ȻɆɝɆɘɖɥɓ, ȦɖɆɒ ȻɆɝɆɘɖɥɓ 

Ⱥɔɖɒɡ ɕɖɔɥɈɑɋɓɎɥ ɗəɈɋɖɋɓɎɘɋɘɆ ɉɔɗəɊɆɖɗɘɈɆ Ɉ ɐɔɓɘɋɐɘɋ ɐɔɓɗɘɎɘəɜɎɔɓɓɔɉɔ 

ɖɋɉəɑɎɖɔɈɆɓɎɥ ȶɋɗɕəɇɑɎɐɎ ȦɖɒɋɓɎɥ......................................................................90 

ȮɍɆ ȮɗɐɆɓɊɆɖɥɓ 

ȵɖɔɇɑɋɒɡ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɗɘɎɘəɜɎɔɓɆɑɢɓɔɉɔ ɕɖɆɈɆ ɓɆ ɗɈɔɇɔɊɓɡɏ Ɉɡɇɔɖ ɘɖəɊɆ Ɉ 

ȶɋɗɕəɇɑɎɐɋ ȦɖɒɋɓɎɥ Ɉ ɗɈɋɘɋ ɒɋɌɊəɓɆɖɔɊɓɔɉɔ ɕɆɐɘɆ ȴȴȳ ɔɇ ɣɐɔɓɔɒɎɝɋɗɐɎɛ, 

ɗɔɜɎɆɑɢɓɡɛ Ɏ ɐəɑɢɘəɖɓɡɛ ɕɖɆɈɆɛ......................................................................................98 

ȶɔɇɋɖɘ ȰɆɍɆɖɥɓ 

ȷəɇɀɋɐɘɡ ɎɗɕɔɑɓɎɘɋɑɢɓɔɉɔ ɕɖɔɎɍɈɔɊɗɘɈɆ. Ȩɔɕɖɔɗɡ ɕɖɆɈɔɈɔɉɔ ɗɘɆɘəɗɆ Ɉ 

əɗɑɔɈɎɥɛ ɒɔɊɋɖɓɎɍɆɜɎɎ ɗɔɈɖɋɒɋɓɓɔɏ ɕɖɆɈɔɈɔɏ ɗɎɗɘɋɒɡ...................................106 

ȱəɗɎɓɋ ȲɎɓɆɗɥɓ 

ȵɖɆɈɔ ɓɆ ɓɋɕɖɎɐɔɗɓɔɈɋɓɓɔɗɘɢ ɝɆɗɘɓɔɏ ɌɎɍɓɎ ɐɆɐ ɎɗɘɔɖɎɝɋɗɐɆɥ ɔɗɓɔɈɆ Ɋɑɥ ɕɖɆɈɔ ɓɆ 

ɑɎɝɓɡɋ ɊɆɓɓɡɋ...................................................................................................................113 

Ȧɖɘəɖ ȳɆɉɆɕɋɘɥɓ 

ȰɔɓɗɘɎɘəɜɎɔɓɓɔ-ɕɖɔɈɆɈɡɋ ɒɋɛɆɓɎɍɒɡ ɔɇɋɗɕɋɝɋɓɎɥ ɕɖɆɈɆ ɓɆ ɕɗɎɛɎɝɋɗɐəɤ 

ɓɋɕɖɎɐɔɗɓɔɈɋɓɓɔɗɘɢ..........................................................................................................120 
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ȲɆɖɎɆɒ ɃɈɔɥɓ 

ȳɋɐɔɘɔɖɡɋ Ɉɔɕɖɔɗɡ ɕɖɆɈɔɈɔɉɔ ɖɋɉəɑɎɖɔɈɆɓɎɥ Ɏ ɕɖɆɐɘɎɐɎ ɕɖɎɒɋɓɋɓɎɥ ɔɇɟɋɏ 

ɗɔɈɒɋɗɘɓɔɏ ɗɔɇɗɘɈɋɓɓɔɗɘɎ ɗəɕɖəɉɔɈ Ɉ ȶɋɗɕəɇɑɎɐɋ ȦɖɒɋɓɎɥ......................................128  

ȵɗɎɛɔɑɔɉɎɥ 

ȳɆɎɖɆ Ȧɐɔɕɥɓ, ȱɎɑɎɘ ȻɆɝɆɘɖɥɓ 

ȵɗɎɛɔɑɔɉɎɝɋɗɐɎɏ ɆɓɆɑɎɍ ɕɖɔɇɑɋɒɡ ɓɋɈɖɔɍɆ Ɏ ɕɖɎɒɋɓɋɓɎɥ ɕɗɎɛɔɘɋɖɆɕɋɈɘɎɝɋɗɐɎɛ 

ɓɆɕɖɆɈɑɋɓɎɏ........................................................................................................................139 

Ȳɋɑɢɗ Ȳɐɖɘəɒɥɓ, ȱɎɑɎɘ Ȳɐɖɘəɒɥɓ, ȱɎɑɎɘ ȷɆɖɉɗɥɓ 

ȴɗɔɇɋɓɓɔɗɘɎ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ ɎɍɒɋɓɋɓɎɏ ɗɎɗɘɋɒɡ ɔɇɋɗɕɋɝɋɓɎɥ ɕɗɎɛɔɑɔɉɎɝɋɗɐɔɏ 

ɇɋɍɔɕɆɗɓɔɗɘɎ ɑɎɝɓɔɗɘɎ......................................................................................................147 

ȩɆɥɓɋ Ȧɖəɘɤɓɥɓ  

ȷɔɜɎɆɑɢɓɔ-ɕɗɎɛɔɑɔɉɎɝɋɗɐɎɋ ɒɔɘɎɈɡ ɣɒɎɉɖɆɜɎɎ.........................................................153 

ȸɎɉɖɆɓ ȰɆɏɚɆɊɌɥɓ 

ȨɍɆɎɒɔɗɈɥɍɢ ɎɓɊɎɈɎɊəɆɑɢɓɔ-ɕɗɎɛɔɑɔɉɎɝɋɗɐɎɛ ɔɗɔɇɋɓɓɔɗɘɋɏ ɗɕɔɖɘɗɒɋɓɆ Ɏ 

ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɗɕɔɖɘɎɈɓɔɏ ɊɋɥɘɋɑɢɓɔɗɘɎ.....................................................................161 

ȬɔɍɋɚɎɓɆ ȫɗɆɥɓ 

ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɒɋɌɊə əɖɔɈɓɋɒ ɗɘɋɖɋɔɘɎɕɓɔɗɘɎ ɑɎɝɓɔɗɘɎ Ɏ ɗɔɜɎɆɑɢɓɡɒɎ 

əɗɘɆɓɔɈɐɆɒɎ.........................................................................................................................165 

ȭɆɖəɎ ȾɆɉɎɓɥɓ 

ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɑɎɝɓɔɗɘɓɡɛ ɐɆɝɋɗɘɈ Ɏ ɗɆɒɔɖɋɉəɑɥɜɎɎ Ɉ ɖɆɍɓɡɛ ɕɗɎɛɎɝɋɗɐɎɛ 

ɗɎɘəɆɜɎɥɛ.............................................................................................................................171 

ȷɋɊɆ ȲəɗɆɋɑɥɓ 

ɃɐɍɎɗɘɋɓɜɎɆɑɢɓɆɥ ɕɖɔɇɑɋɒɆ ɑɎɝɓɔɗɘɎ Ɉ ɔɘɓɔɞɋɓɎɎ ɕɗɎɛɔɗɔɒɆɘɎɝɋɗɐɎɛ ɓɆɖəɞɋɓɎɏ 

ɐɆɐ ɚɆɐɘɔɖ ɍɊɔɖɔɈɢɥ...........................................................................................................181 

ȦɓɌɋɑɆ ȷɆɖɉɗɥɓ 

ɃɐɗɕɋɖɎɒɋɓɘɆɑɢɓɡɋ ɎɗɗɑɋɊɔɈɆɓɎɥ əɖɔɈɓɥ ɕɗɎɛɔɑɔɉɎɝɋɗɐɎɛ ɐɔɒɕɔɓɋɓɘɔɈ ɔɗɈɔɋɓɎɥ 

əɝɋɇɓɔɉɔ ɕɖɋɊɒɋɘɆ ñȾɆɛɒɆɘɡò.........................................................................................188 

ȦɓɎ ȧəɊɆɉɥɓ 

ȮɗɗɑɋɊɔɈɆɓɎɋ ɗɘɆɘəɗɆ ɇɋɖɋɒɋɓɓɔɏ ɌɋɓɟɎɓɡ Ɉ ȦɖɒɋɓɎɎ ɗ ɕɖɎɒɋɓɋɓɎɋɒ ɒɋɘɔɊɆ 

ɚɔɐəɗ-ɉɖəɕɕɡ......................................................................................................................195 

ȦɓɆɎɘ ȰɆɍɆɖɥɓ 

ȵɖɎɝɎɓɡ ɈɔɍɓɎɐɓɔɈɋɓɎɥ əɝɋɇɓɡɛ ɗɘɖɋɗɗɔɈ ə ɗɘəɊɋɓɘɔɈ Ɏ ɗɕɔɗɔɇɡ əɗɘɖɆɓɋɓɎɥ....201 

ȶɔɍɆɑɎɥ Ȧɖəɘɤɓɥɓ 

Ȱɔɓɘɋɐɗɘ ɘɋɔɖɋɘɎɝɋɗɐɔɉɔ ɐɔɒɒɋɓɘɆɖɎɥ ɐ ɔɕɖɋɊɋɑɋɓɎɤ ɕɗɎɛɔɑɔɉɎɝɋɗɐɔɏ     

ɇɋɍɔɖɆɗɓɔɗɘɎ........................................................................................................................206 

ȦɖɒɎɓɋ ȲəɖɆɊɥɓ 

ȨɑɎɥɓɎɋ ɕɆɘɔɉɋɓɓɡɛ ɖɔɑɋɏ Ɏ  ɐɖɎɍɎɗɔɈ ɓɆ   ɈɓəɘɖɎɗɋɒɋɏɓɡɋ   ɈɍɆɎɒɔɔɘɓɔ-

ɞɋɓɎɋ....................................................................................................................................212 

ȦɖɆɎɐ ȺɎɖɥɓ 

ȻɆɖɆɐɘɋɖɎɗɘɎɐɆ ɕɖɎɉɖɆɓɎɝɓɔɏ ɍɔɓɡ ɐɆɐ ɗɔɜɎɆɑɢɓɔ-ɐɔɓɚɑɎɐɘɔɑɔɉɎɝɋɗɐɔɏ  

ɗɖɋɊɡ.....................................................................................................................................219 

ȩɆɥɓɋ ȲɆɖɉɆɖɥɓ 

ȺɔɖɒɎɖɔɈɆɓɎɋ ɗɘɋɖɋɔɘɎɕɔɈ Ɏ ɈɑɎɥɓɎɋ ɓɆ ɐɔɉɓɎɘɎɈɓɡɋ ɕɖɔɥɈɑɋɓɎɥ ə Ɋɋɘɋɏ 

ɗɘɆɖɞɋɉɔ Ɋɔɞɐɔɑɢɓɔɉɔ 

ɈɔɍɖɆɗɘɆ..................................................................,,,,,,,,,,,,,,,,,.....................227 

ȼɔɈɎɓɆɖ ȳɋɖɗɎɗɥɓ 

ȵɖɔɇɑɋɒɡ ɗɋɐɗəɆɑɢɓɔɏ ɌɎɍɓɎ Ɉ ɐɔɓɘɋɐɗɘɋ ɗəɕɖəɌɋɗɐɎɛ ɈɍɆɎɒɔɔɘɓɔɞɋɓɎɏ...........231 

ȲɆɖɎɓɋ ȲɎɐɆɋɑɥɓ  

ȮɍəɝɋɓɎɋ ɈɔɔɇɖɆɌɋɓɎɥ ɞɐɔɑɢɓɎɐɔɈ ɗ ɕɔɒɔɟɢɤ ɒɋɘɔɊɎɐɎ ȸɔɖɖɆɓɗɆ.......................236 
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ȲɎɑɆɓɆ ȵɋɘɖɔɗɔɈɆ 

ȱɎɝɓɔɗɘɓɡɋ ɔɗɔɇɋɓɓɔɗɘɎ ɗɘəɊɋɓɘɔɈ, ɔɕɖɋɊɋɑɥɤɟɎɋ  Ɏɛ ɉɔɘɔɈɓɔɗɘɢ  ɐ ɗɋɒɋɏɓɔɏ 

ɌɎɍɓɎ....................................................................................................................................244 

ȳɆɎɖɆ Ȧɐɔɕɥɓ, ȦɓɓɆ ȻɆɝɆɘɖɥɓ, ȳɆɖɎɓɋ  ȨɆɖɊɆɓɥɓ, ȾɆɓɘ ȧɆɉɖɆɘɥɓ 

ȰɖɎɍɎɗ ɎɊɋɓɘɎɝɓɔɗɘɎ ɒɎɉɖɆɓɘɔɈ Ɉ ɐɔɓɘɋɐɗɘɋ ɣɘɓɔɐəɑɢɘəɖɓɔɏ ɒɆɖɉɎɓɆɑɢɓɔɗɘɎ...249 

ȵɋɊɆɉɔɉɎɐɆ 

ȩɆɏɐ ȵɋɘɖɔɗɥɓ, AɓɎ ȾɆɉɎɓɥɓ 

ȵɖɔɇɑɋɒɡ ɔɇɋɗɕɋɝɋɓɎɥ ɆɐɆɊɋɒɎɝɋɗɐɔɏ ɝɋɗɘɓɔɗɘɎ Ɏ ɕɋɊɆɉɔɉɎɝɋɗɐɎɋ ɕɔɊɛɔɊɡ ɐ Ɏɛ 

ɖɋɞɋɓɎɤ Ɉ ɈɡɗɞɎɛ əɝɋɇɓɡɛ ɍɆɈɋɊɋɓɎɥɛ ȶɋɗɕəɇɑɎɐɎ ȦɖɒɋɓɎɥ.................................260 

ȲɆɖɉɆɖɎɘɆ ȵɋɘɖɔɗɥɓ 

ȸɋɔɖɋɘɎɝɋɗɐɎɋ ɔɗɓɔɈɡ ɒɋɊɎɆɐɔɒɕɋɘɋɓɘɓɔɗɘɎ Ɏ ɖɆɍɈɎɘɎɋ ɒɋɊɎɆɐɔɒɕɋɘɋɓɘɓɔɗɘɎ 

ɑɎɝɓɔɗɘɎ..............................................................................................................................272 

ȱəɗɎɓɋ ȲɆɖəɐɥɓ 

ȳɖɆɈɗɘɈɋɓɓɡɋ ɜɋɓɓɔɗɘɎ Ɉ ɐɔɓɚəɜɎɆɓɗɘɈɋ.....................................................................276 

ȷɔɓɆ ȦɖɍɆɐɆɓɥɓ 

ȴɗɔɇɋɓɓɔɗɘɎ ɖɆɍɈɎɘɎɥ ɕɋɊɆɉɔɉɎɝɋɗɐɎɛ ɗɕɔɗɔɇɓɔɗɘɋɏ əɝɎɘɋɑɥ ɚɎɍɎɝɋɗɐɔɏ ɐəɑɢɘəɖɡ 

Ɏ ɘɖɋɓɋɖɆ..............................................................................................................................281 

ȦɏɐəɎ ȻɆɓəɒɥɓ 

ȴɗɔɇɋɓɓɔɗɘɎ Ɏ ɕəɘɎ ɖɆɍɈɎɘɎɥ ɕɆɒɥɘɎ əɝɆɟɎɛɗɥ ɒɑɆɊɞɎɛ ɐɑɆɗɗɔɈ...........................285 

ȶɎɒɆ ȩəɐɆɗɥɓ 

ȴɗɔɇɋɓɓɔɗɘɎ ɖɆɇɔɘɡ ɗ ɑɋɈɞɔɏ Ɉ ɒɑɆɊɞɋɒ ɞɐɔɑɢɓɔɒ ɈɔɍɖɆɗɘɋ...................................288 

ȹɕɖɆɈɑɋɓɎɋ ɔɇɖɆɍɔɈɆɓɎɋɒ 

ȳɆɖɎɓɋ ȨɆɖɊɆɓɥɓ, ȦɓɉɋɑɎɓɆ ȲɆɐɆɖɥɓ 

ȴɜɋɓɐɆ ɐɆɝɋɗɘɈɆ ɔɇɖɆɍɔɈɆɓɎɥ ɗ ɘɔɝɐɎ ɍɖɋɓɎɥ ɕɔɘɖɋɇɎɘɋɑɋɏ ɓɆ ɕɖɎɒɋɖɋ ɈəɍɔɈ 

ȦɖɒɋɓɎɎ...............................................................................................................................293 

ȬəɖɓɆɑɎɗɘɎɐɆ 

ȦɗɘɛɎɐ ȦɈɋɘɎɗɥɓ, Ȧɖəɘɤɓ ȼɆɘɖɥɓ 

ȴɗɔɇɋɓɓɔɗɘɎ ɕɔɑɎɘɎɝɋɗɐɔɏ ɖɋɐɑɆɒɡ Ɉ ɐɔɓɘɋɐɗɘɋ ɕɖɎɈɑɋɝɋɓɎɥ ɈɓɎɒɆɓɎɥ 

ɣɑɋɐɘɔɖɆɘɆ............................................................................................................................301 

ȮɗɘɔɖɎɥ 

ȱɎɑɎɘ Ȧɗɔɥɓ 
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ʭʒʍʒʖʈ,ʫʒʛʒʈ,ʖʌʝʤʈʉʈʝʟʩʐʜʟʩʝ  

ʈʓʉʌʧʦ ʤʈʧʊʤʜʈʝ 

ʗʗ ʊʈʈ ʊˀ̝ ʶ˄˕ʾʁ˄ʶ ̀ʛˀː ʶʻyʁ ˊˀˋ ʖʺˋ˔̞̱̀  ˀ˔ˋ˚̞ʺˋ, 

ʭˀ̒ ˀ˄ʶ̄ ʶʾ ʺ̄ ʶ̝ ˀ˄ ʶ˄ ʶ ̀ʸˀ̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʹˍ˄̝̱ ,̞ ˏ ˕ˍ̨ʺ˒ˍ˕ 

ʤʌʧʊʌʜ ʝʒʖʟʙʟʤʜʈʝ 
ʌ˕̃ ʶ̀  ˀʭˀ̒ ˀ˄ʶˊˀ ʒˋ˒̝ˀ ˔˗̝ˀ ʶ˓ʶʸ ʸˀ̝ʶˌ˂ʶ̝ ˍ,̌  

˛ˀ̒ˀ˄ʶ̄ ʶʾ ʺ̄ ʶ̝ ˀ˄ ʶ˄ ʶ ̀ʸˀ̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʾʺ˄̀ʁ˃ˍ˗ 

ʌʧʢʈʝʒʖ  ʍʈʧʊʈʧʜʈʝ 
ʗʗ ʊʈʈ ʊˀ̝ ʶ˄˕ʾʁ˄ʶ ̀ʛˀː ʶʻyʁ ˊˀˋ ʖʺˋ˔̞̱̀  ˀˍ˗˒ˍ˗ˉˋʶ˄ ʶ ̀ˉʶ˒  ˀˏʺ ,̝ ̨ ˀ̒ ˀ˄ -ʁ

ˉʶʾ ʺ̄ ʶ̝ ˀ˄ ʶ˄ ʶ ̀ʸˀ̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʾʺ˄̀ʁ˃ˍ˗ 

ʨʈʕʧ ʢʌʧʛʈʤʦʒʚʈʝʈʜʒʝ ʖʈʧʚʈʦʌʥ ʖʧʖʝʈʖʒ ʢʌʧʛʈʛʞʈʖʛʈʛʉ 

ʗʈʧʟʩʨʥʈʕ ʦʧʈʝʤʡʟʧʦʈʜʒʝ ʗʈʦʖʟʩʐʜʟʩʝʝʌʧʒ ʑʈʛʈʝʈʖʈʜʒʝ 

ʎʥʟʓʜʟʩʨʒʈʝ ʊʌʧʗʈʙʟʧʋʠʈʜʒʝ YBA2CU3OX  

ʉʈʍʛʈʉʜʟʩʧʌʙʝʌʧʟʩʛ 

ʦʺ˒ʶ˄ ʶ̞ ʶ ̞ʹˀ̄ʶʹ̞ˍ˗ʾ́ ʶˋ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ˄ʶ˂˓ʶ˃ ˍ˗ʾ́ ʶˋ ˄ˍ̞ʺ̞ -̋

˕  ˀˍ˕ˍˌ̄ʁ  ̀ˉˀːˍ̟ˍ˓ ˍ˗˒ˍ˗ˉˋʶ˒ ˀ˕˓ʁ  ˃  ̓˄˕˄̀ʁ˄  ˀ˄ʶ˕̍ʶ˔˜ ːʺ˕̄ʁ ˉ̩ʶ-˄

ˉʶˉʷ ˅ʶ̞ ˍ˗˖˓ʶ ˃ʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ  ̃ˋˍ˕̄ʁ ˁ ˅ʶ˔˄ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʿʶ̄ ʶ̀ -ʁ

˄ʶˊˀˋ ʼ˓ˍˁ́ ˍ˗˖ˀʶˋ ˒ʺ̀ˊʶ˄ʁ ˊˀˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ʺ˕˄ʶ̞ ʶ˔ ̃ ˏʶ˅˓ʶ ˃

YBa2Cu3Ox ʷʶʻ̄ʁʷˊˍ˗˕ʺ̌ʶˊˀˋ ˉˀʶ˖ˍ˗ʾˊʶˋ ˉʺː: ʨˍ˗ˊ˖  ̓˔˕˓ ʶ,˃ ˍ  ̞ːʺ˕̄ʁ ˉ̩ -ʁ

˄ˍ˗̄ˀ ˖ ˅ʺ̝  ̱ˉʺ˄ ˔ʶ˕˓  ʁʽˋʾʶ˖̇ˍ˗ˉ ʹˀ˔˓ˍ˗ˉ  ̓ˋˉˍ˗ˌ ˀʸʺ˕˅ʁˇˍ̞́ ˎʶˊˀˋ ˓ -ˀ

ˈʶ˄  ˀʶˋ̟ ˉʶˋ ˄ˍ̞ʺ̞  ˀ  ̃ˋ˕ ʁʷˋˍ˗ʾʶʸ̞ʺ̞  ˀ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋ: ʈˌ˂ ʶ̝ ʶˋ̇ˍ˗ˉ 

ˋ˄ʶ̞ʶʸ˕˓̱ ˗ˉ ʺ  ̀ʶˊʹ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔  ̃˔˕˓ ˍ˗ˉ  ̓ˋ˕ʶˋ˖ ˅ˋʶ̞ʶ˓ ˍ˕ ˉʺ˄-

ˋʶ̫ ʶ̀ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ :̔  

ʉʶ̀ ʶˁ  ˀʷʶˑ ʺ˕ʳ ʉʶ˕ˆ˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ YBa2Cu3Ox ʸʺ˕˅ʁˇˍ́ˀˎ (ʉʢʊ), 
ʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ (ʊʗ) ʶˋ̟ ˍ˗ˉ, ʊʗ ʶˋ̟ ˉʶˋ ˄˕ˀ̝ˀ˄ʶ˄ ʶ ̀ːʺ˕̄ʁ ˒̝ˀ̍ ʶ ̀(ǵC), 
˃ʺ̞ʶ˖̄ʶ ̀ʺ˕̃ˍ˗ˊʾ 
ʉʶ˕ˆ˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ʸʺ˕˅ʁˇˍ˕́ˀ ˎ̞̀̋  ˀ(ʉʢʊ) ʷˋˍ˗ʾʶʸ̞ʺ̞  ˀ˄ʶ́ ˍ˗-

ˋˍ˗ʾ́ ʶˋ ˍ˗˒ˍ˗ˉˋʶ˒ ˀ̞ˍ˗ʾ́ ˍ˗ˋ  ̔˔ʶ˕̫ʺ˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶˋ̀ʺ̞ˍ˗ˉ  ̃ˑʺʿˀˉ̞̀̋ ˍ˗ˉ 

ːʺ˕̄ʁ ˉ̩ʶ˄ ˍ˗̄ˀ ˖ ʶˋ̄ ˀːʶˏ ʺ ˒˅ʺ̝ ,̱ ˀˋˎˏ̋  ˒ˋʶ ̃˅ʺ̝ʶy ʶ́ ˍ˗ˉ ˋ˕ʶˋ˖ ˏʶ -˅

ˏʶˋ̄ʶ ̀ˏʶˊ̄ʶˋ̀ʺ̞ˀ˖ (ˉˀːʶ˓ ʶˊ̞ˀ ˖, ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ˀ˖, ʿʶ̄ ʶ̀ ʶ˄ ˀ˖) ˄ʶ -˂

˓ʶ,˃ ˉˀˋˎ˜ ʶˊʿˉ ʼ ˁʶ˕́ ˀʶ˄ʶˋ ˂ˋ́ ˀ˕  ̓[1-16]: ʢʺ˕̄ʁ ˉ̩ʶ˄ ˍ˗̄ˀ ˖ ˅ʺ̝  ̱ˋˉˍ˗-

ˌ ̔ʶˋ̟ ˋˍ˗ˉ  ̓ˉʺ̝ʶ˒˔ʶ̫ ˀˁ ˓ˀ̍ʶ˄ ,ˀ ˙ʶ̀  ˀˍ  ̞ ˋ˕ ʁ˔ʶ˕̞ ʶ˄ ʶ ̀ʷːː ˀʾʾ˓ʶ-˃

ˋʶˊˀˋ ʺˋʾʶ̟ ʶˋ̟ˍ˗ˉ ʶˑʶː ʶ̀ ˍ˗ˉ ʺ  ̀ˉʺ˃ ʾ˓ˍ˓ ʷʶ˕ˆ˕ ˌʶ˕ʿ̱ ˗̀ʁ˄ˍ˗ʾ́ ʶˉʷ 

˚ʿ˔˓ʶ ˃ʹʺ̨ʺ˄˔̀̋ ˕, ̱ ˕ˍˋ˙ ʿʶ̄ ʶ̀ ʶ˄  ˀʽˋʾʶ˖̇ˍ˗ˉ ˓ʺ̞ʶ̫ ʶˌ˂˓ˁ̋ ˍ˓, ˏ ʶˊ̄ -ʁ

ˋʶ˓ ˍ̞ˍ˗ˉ ʺ  ̀ˋ˕ ʁʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ  ̃ˋˍ˕̄ʁ ˁ ʷˋˍ˗ʾʶʸ̞ʺ̞  ˀ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋ  ̔

[1-16]: ʈˊ˒ ʺ˕̃ˍ˗ˊʾ  ̔˅ʶˊ˔̀ˀ  ̓ˀʷ˕˜ ç˃ ʺ̞ʶ̟ ˍ˗ˉè, ˍ˕ˀ ˉʶˋ̞ʶ̄ ʶ˒ˋ ˅ʺ̝ʶ̒ -̱

˔ˍ˗ʾ́ ˍ˗ˋ  ̔˄ˋˏʶ˒̝  ˀˉˀˋˎ˜ ʶˊʿˉ ʉʢʊ-ˍ̠  ̄ʶˋ˅ ʶˊ˔ ʸʺ˕˅ʁˇˍ˕́ʁ˄ʶ̀ ˍ˗ʾ́ ʶˋ 

ˉʺ˂ʶ̀ ˀʻ̄ˀ ʷʶ̟ ʶ˅ ʶˊ˔̄ʁˋ  ̔  ̃ ˅ʺ˔̃ʶ̫ ʶ,̞ ˋʶ ̃ ʷʶ˕ˆ˕ ʷˋˍ˗ʾʶʸ̞ʺ̞ˍ˓  

˚ʿ˔˓ʶ ˃ˋˉˍ˗ˌˋʺ̞  ˀ˒ˀˋʾ̋ ʻ̄ʁ  ̀ˍ˗̌ˀ̀ʺ̞  ˀ˄ʶˋ˂ʶˋˌ̄ʁˋ  ̔ [1-9,11,12]: ʝˌʺˋ˙, 

ˍ  ̞˃ʺ̞ʶ˖̄ʶ ̀ʺ˕̃ˍ˗ˊʾˀˋ ˋ˓ˀ˕˓ʁ  ˃˅ʺ̝ʶ̒ ˍ̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˉʺ˃ ˉʶ˒  ̔˄ʶ̝ ʶ -̞
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˓ʺˁ  ̓ ʾʶ˕ˉ ʶˈʺ˖˓ʁ  ˃ YBa2Cu3Ox ʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ ˉˀʶ˖ˍ˗ʾˊˍ˗ˋˋʺ̞  ˀ ˓˕ ʁ

ʹ˕ʶˋ˙ ːʺ˕̄ʁ ˉ̩ʶ˄ ˍ˗̄ˀ ˖ ˅ʺ̝  ̱ʽˋʹ˅̱ ˗ˏ ˉˀˋˎ˜ 17 ˔ʶ̞  ˀˏʶ˅ ʺˁˍ˗˖ ˅ʺ̝  ̱ [6-

9,16]: ʥ̋ ˕ːʺ˕˒ ˏʶ˕ʻ˓̋ ˁ ,̓ ˍ  ̞˖ʶ˃˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ˉˌʶ˄ˍ˗ˉ ʶˋ̟ ʶ ˃˄ʶ ̄

˒ʺ̀ˊʶ˄ʁ ˊˀˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ʺ˕˄ʶ̞ ʶ˔ ̃ ˏʶ˅˓ʶ ˃ YBa2Cu3Ox ʸʺ˕˅ʁˇˍ˕ʹ-

ˎʶˊˀˋ ˋˉˍ˗ˌ ˀ˔ʶ˕̞ ʶ˄ ʶ ̀ʷːːˍ˗ˉ ʶˑʶː ʶ̟ ʶ ˃ʹʺ̨ʺ˄˔̞̀̋ ,̔  ˀ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋ 

ʾʶ˕ˉ ˒ˀˋʾ̋ ʻ˓ʁ  ˃ˋˉˍ˗ˌ,ˀ ˉˀ˄̞̱ ˒˄ˏ̱ ˀ ˄ˉʶ˄ ʶ˕́ʶ˄ ˍ˓ ʷʶˌ˂˓ʁ  ˃ʺ  ̀˂ˀ˒˔ 

ʶˋ˅ ʶ̄ ʶ˒ ʺˑ ˆ˜ˍ˓ [14]:  

ʝʺ˕˄ʁ  ʶˌ˂ ʶ̝ ʶˋ̇ˍ˗ˉ ˍ˗˒ˍ˗ˉˋʶ˒ ˀ˕˓̱ ˗ˉ  ̓ ˃ʺ̞ʶ˖̄ʶ ̀ ʺ˕̃ˍ˗ˊʾ ,̔ ˍ˕ʽ 

˂ʾʶˋ˓̱ ˗ˉ  ̓˒ˀˋʾ̒̋ ˍ˗̄ˀ ˖ ˅ʺ̝  ̱30 ˔ʶ̞  ˀ˒ʺ̀ˊʶ˄ʁ ˊˀˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ˏʶ -˅

˓ʶ ˃  YBa2Cu3Ox ʷʶʻ̄ʁʷˊˍ˗˕ʺ̌ʶˊˀˋ ˋˉˍ˗ˌˍ˗ˉ ʶˊˋ 400ÁC-ˍ̠  ̄˄˕˄̀ʁ˄  ˀ˄ʶ-̞

ˈʶ˔˜ ːʺ˕̄ʁ ˉ̩ʶ˄̄ʁ  ̀ʺˋʾʶ˕˄ʺˁˍ˗˖ ˅ʺ̝ :̱ 

ʠʶ˘̄ʶ ̀ˉʺʾˍʹ̀̋ ˕ 

ʗʺ̝ʶ̒ ˍ̝ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶ ̞ʽˋ˔˕˓̋ ˁ  ̓ʷʶʻ̄ʁʷˊˍ˗˕ʺ̌ʶˊˀˋ ˔ˀˏ  ˀ YBa2Cu3Ox 

ʉʢʊ ˉˀʶ˖ˍ˗ʾˊˍ˗ˋ ,̔ ˍ˕ʽ ˒ˀˋʾ̋ ʻ˓̋ ˁ  ̓ ˒ˍ˓ˍ̞ʶ˄ ʶ ̀ ˈʶ̀ ʶˏ ʶ˕˅ˍ˓ 10 ʿʶ ̄

960ęC-ˍ̠  ̄  ˚ʹˍ˗ˉ ˔ʶ̇ ʶ˖̀ʺˁˍ˗ ˈʶ̀ ʶˏ ʶ˕˅ˍ˓ [12-13,17,18]: ʈˊˋ ˒ʺ̀ˊʶ˄ʁ ˊˀˋ 

ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ˉˍ ̝30 ̝ ʶ̞  ˀˏʶ˅ ʺˁˍ˗˖ ˅ʺ̝  ̱ʺˋʾʶ˕˄˓̋ ˁ  ̓ːʺ˕̄ʁ ˉ̩ʶ˄̄ʶ.̀ 

30 ˕ˍˏ  ̋400ÁC-ˍ̠  ̄˚ʹˍ˗ˉ ˔ʶ̇ ʶ˖̀ʺˁˍ˗˖ ˅ʺ̝  ̱˓ʶˑ ʶ̞ ʶ̀  ˀ˅ʺ ̝ˉˀʶ˒ˀˋ ʹʶ-̀

ʹʶ ̌(3-4ęC/˕ˍˏ )̋  ˒ʶˑ ʺ˖˓̋ ˁ  ̓ˉˀˋˎ˜ ˒ʺ̀ˊʶ˄ʁ ˊˀˋ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ ̀[13,18]: ʛ -̋

˄ʶˉ˒ˊʶ ˎʶ̆ˍ˗ˉ̞̀̋ ˀ˖ ˅ʺ̝ ,̱ ʶˊʹ ˋˉˍ˗ˌ ̔ˋˍ˗ˊˋ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ˍ˗ˉ, ʺ˕˄̞̱ ˕ʹ 

ʶˋy ʶ ̄ːʺ˕̄ʁ ˉ̩ʶ˄ ˍ˗̄ˀ ˖ ˅ʺ̝ ,̱ʶˊ˒ ʶˋy ʶ ̄ʶ˕ʶy ˍ̞ʺˋ (150-200ęC/˕ˍˏ )̋  ˒ -ʁ

ˑʺ˖˓̋ ˁ  ̓ˉˀˋˎ˜ ˒ʺ̀ˊʶ˄ʁ ˊˀˋ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ:̀ ʈˊ̀ˍ˗˅̋ ˔˜ ˉʺ˄ ˔ʶ˕˓  ʁʽˋʾʶ-̟

˙ˍ˗ˉ ʿʶ̄ ʶ̀ ʶ ˄ʶ  ˑʿʶ̄ ʶ̀ ʶ ˄˓ˍˁ˔-ʶˉˏ ʺ̞ ʶˊˀˋ ʷˋˍ˗ʾʶʸ̞ʺ̞  ˀʸ˕ʶˋ˖ˉʶ ̀

ˈʶ̀ ʶˏ ʶ˕˅ˍ˓ ˒˔ʶ˖˓̋ ˁ ʺ  ̀ʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ ʶˋ̟ ˉʶˋ ˄ˍ̞ʺ̞  ̔(77-95)ʖ ˉˀː -ʁ

˄ʶˊ̱̇ ˗ˉ, ˍ˕ˍˋ̟ˀ˖ ʼ ˁˍ˕ˍˌ˓̋ˁ  ̓ʶˋ̟ ˉʶˋ ˒˄ʻ̫ˀ ˄˕ˀ̝ˀ˄ʶ˄ ʶ ̀ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀  ˀ

Tcon  ̃˔ʺ˒ ʶ˄ ʶ̞ ʶ ̞ʹˀ̄ʶʹ̞ˍ˗ʾ́ ʶˋ ʿʶ̄ ʶ̀ ʶ˄ ʶˊˀˋ ʼ˓ˍˁ́ ˍ˗˖ˀʶˋ: ʟ˗˒ˍ˗ˉˋ -ʁ

˒ˀ˕˓̱ ˇ ˋˉˍ˗ˌˋ ˍ˗̀  ˀˍ˗ˇ̌ʁ ˋ˄ˊˍ˗ˋ ʻˍ˗y˅ʁ ʺˑʶ̀ ˀ˒̝ˀ ˔ʺ˒˙, ˍ˕ˀ ʺ˕˄ʶ̞ ˍ˗ʾ́ ˍ˗-

ˋ ,̔ ˁʶˊ̱̀ ˗ʾ́ ˍ˗ˋ  ̔  ̃˅ʶ˒̝ˍ˗ʾ́ ˍ˗ˋ  ̔˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ʶ̀ ʶ̫ ʶ ̞ˍ˗̀ʺˋ ˅ʺ˔̃ˊʶˁ 

ˎʶ̆ ʺ̞ ʽ̀ 4.7 ˉ ,̄ 1.2 ̄  ̄  ̃1ˉ :̄ ʪˍ˕̂ ˀˀ˕ʶ˄ʶ̀ ʶ˖̄ʶ ̀  ̃ʷˋˍ˗ʾʶʸ̞ʺ̞  ˀˎʶ˘̄ʶ ̀

ʶˊˁ ˉʶˋ̞ʶ̄ ʶ˒̀ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˋ˄ʶ̞ʶʸ˕˓ʁ  ˃ʺ  ̀ˉʺ˕ ˋʶ˂˄ˀˋ ʶˌ˂ ʶ̝ ʶˋ˙̀̋-

˕ˍ˗ˉ [12,13,17,18]:  

ʤ̝ ʶ˖˓ʶ ˃ʶ˕́ ˊˍ˗ˋ˙ˋʺ̞  ̔  ̃ˋ˕ʶˋ˖ ˙ˋ̀ʶ˕˄ˍ˗̄̔ 

ʝ .˄1-ˍ̠  ̄ʷʺ˕˓ʁ  ˃ʺ  ̀ˋˉˍ˗ˌ ˀ˔ʺ˒ ʶ˄ ʶ̞ ʶ ̞ʹˀ̄ʶʹ̞ˍ˗ʾ́ ʶˋ ːʺ˕̄ʁ ˒̝ˀ̍ -ʁ

ˋʶˊˀˋ ˄ʶ˂˓ʶ˃ ˍ˗ʾ́ ʶˋ ˄ˍ̞ʺ̞  ̔˄˕˄̀ʁ˄  ˀ˄ʶ˕̍ʶ˔ ̃ːʺ˕̄ʁ ˉ̩ʶ˄̄ʁ  ̀ʺˋʾʶ-̞

˄ʺˁˍ˗˖ ˅ʺ̝  ̱ʶˋ̟ ʶ ˃ ta ʿʶ̄ ʶ̀ ʶ˄ ˀ˖ (˃ʺ̞ʶ˖̄ʶ ̀ʿʶ̄ ʶ̀ ʶ˄ ˀ˖) ˄ʶ˂˓ʶ:˃ ʒ˒˄ 

ˋ .˄ 2-ˍ̠ ,̄ ˏʶ˕̒ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶ,̞ ʶ˕̝ ʶ̟ ˍˁ˓ʁ  ˃  ̓ˋʶ ̃ʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ ˓ˀ̍ -ʁ

˄  ˀʶˋ̟ ˉʶˋ ˒˄ʻ̫ˀ Tcon  ̃˔ʶ˕̫ʺ˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶˋ̀ʺ̞ˍ˗ˉ ˔ʺ˒ ʶ˄ ʶ̞ ʶ ̞ʹˀ̄ʶ-́

˕ˍ˗ʾ́ ʶˋ ʿʶ̄ ʶ̀ ʶ˄ ʶˊˀˋ ʼ˓ˍˁ́ ˍ˗˖ˀʶˋ: 
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ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡ

ʆʩʥʦʚʥʦʡʆʩʥʦʚʥʦʡʆʩʥʦʚʥʦʡʆʩʥʦʚʥʦʡʆʩʥʦʚʥʦʡʆʩʥʦʚʥʦʡ

r,
 m

W
 Ā

c
m

T, K

28 days

113

days
365

days

(b)

 

 

ʝ .˄ 1. ʦʺ˒ʶ˄ ʶ̞ ʶ ̞ʹˀ̄ʶʹ̞ˍ˗ʾ́ ʶˋ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ˄ʶ˂̄ʶ ̀˄ˍ̞ʺ̞  ̔ˋˉˍ˗ˌ ̔
˄˕˄̀ʁ˄  ˀ˄ʶ˕̍ʶ˔ ̃ːʺ˕̄ʁ ˉ̩ʶ˄̄ʁ  ̀ʺˋʾʶ˕˄ʺˁˍ˗˖  ̃˒ʺ̀ˊʶ˄ʁ ˊˀˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ 4-ˀ  ̟
ˉˀˋˎ˜ 22 ̊  ̞(a)  ̃28-ˀ  ̟ˉˀˋˎ˜ 365 ̊  ̞(b) ˏ ʶ˅ ʺˁˍ˗˖ ˅ʺ̝ :̱ 

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ˻͍͚ͫͤͦͤͦ˻͍͚ͫͤͦͤͦ˻͍͚ͫͤͦͤͦ˻͍͚ͫͤͦͤͦ˻͍͚ͫͤͦͤͦ

r,
 m

W
 Ā

c
m

T, K

4 days

7 days

22days

(a)



20 
 

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ

˻͍͚ͫͤͦͤͦ˻ ͍͚ͫͤͦͤͦ˻ ͍͚ͫͤͦͤͦ˻ ͍͚ͫͤͦͤͦ

T c
o

n
, 
K

ta, days

r,
 m

W
 Ā
cm

77.8K

79.4K

83K

86K

92.3K

Tcon

ʝ .˄ 2. ʦʶ˕̫ʺ˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶˋ̀ʺ̞ˍ˗ˉ ˔ʺ˒ ʶ˄ ʶ̞ ʶ ̞ʹˀ̄ʶʹ̞ˍ˗ʾ́ ʶˋ (r)  ̃ʸ  ˅ʶˋ̟ ˉʶˋ 
˒˄ʻ̫ˀ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀  ˀ (Tcon) ʿʶ̄ ʶ̀ ʶ˄ ʶˊˀˋ ʼ˓ˍˁ́ ˍ˗˖ˀʶˋ ˋˉˍ˗ˌ ̔˄˕˄̀ʁ˄  ˀ˄ʶ˕̍ʶ˔˜ 
ːʺ˕̄ʁ ˉ̩ʶ˄̄ʁ  ̀ʺˋʾʶ˕˄ʺˁˍ˗˖  ̃˒ʺ̀ˊʶ˄ʁ ˊˀˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ 4-ˀ  ̟ˉˀˋˎ˜ 365 ̊  ̞ˏʶ˅ -̋
ˁˍ˗˖ ˅ʺ̝ :̱ 

ʈˊ˒ˏ̋ ,˒ ˋ .˄ 1-ˀ  ̟ʺ˕̃ˍ˗ˉ ,̓ ˍ  ̞ːʺ˕̄ʁ ˉ̩ʶ˄ ˍ˗̄ˀ ˖ ˅ʺ̝  ̱˔ʺ˒ ʶ˄ ʶ̞ ʶ ̞ʹ -ˀ

ˉʶʹ̞ˍ˗ʾ́ ʶˋ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ˄ʶ˂˓ʶ˃ ˍ˗ʾ́ ʶˋ r(T) ˄ˍ̞ʺ̞  ˀ˓˕ ʁ˃ʺ̞ʶ˖̄ʶ ̀

ta ʿʶ̄ ʶ̀ ʶ˄ ˀ˖ ˄ʶ˂˓ʶ ˃  ˀ˅ʶˊ˔ ʺ  ̀ʸʶˁ ˀ˒ ʶ˒̝ ˀ̍ ʶ̀ ʶˆ˜ ˔ˀ̞ ˍ˗ˊʾˋʺ˕, ˍ˕ˍˋ˙ 

˓˄ʶ́ˍ˗ˉ ʺ  ̀ˋˉˍ˗ˌˍ˗ˉ ˔ʶ˕̫ʺ˕ Tc-ˍ  ˓˚ʿ˔˓ʶ ˃ʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ ˘ˍ˗ˁ̞̋  ˀʶ -ˑ

˄ʶ́ ˍ˗ʾ́ʶˋ ˉʶ˒ ˀˋ: ʈˊ́ ˋ˄ʶ̞ˀ˖ ˏʶ˕ʻ˓̱ ˗ˉ  ̓ˋʶ,̃ ˍ  ̞˃ʺ̞ʶ˖̄ʶ ̀ʿʶ̄ ʶ̀ ʶ˄ ˀ˖ 

˄ʶ˂˓ʶ ˃˔ʺ̌  ˀ  ̓ˍ˗̀ʺ̀ˍ˗ˉ r(T) ˄ʶ˂˓ʶ˃ ˍ˗ʾ́ ʶˋ ˄ˍ̞ʺ̞  ˀ˖ʶ˃˕ ːʺ˕̄ʁ ˒̝ˀ̍ -ʁ

ˋʶˊˀˋ ˔ˀ̞ ˍ˗ʾ́ ˍ˗ˉ ʶˑʶː ʶ̟ ʶ ˃ʶ˒̝ ˀ̍ ʶˋ̀ʺ̞  ˀʾ˓ˀ  ̃ˆ˜ˀ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋ: ʋ  ʁ

ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃  ̓ˋˉˍ˗ˌ  ˀ˔ʶ̞ ʶ˃ ʶ˄ ʶ ̀˖ʶˋ̟ ˀCu-O ʾˍ˗ˊˁ ˄ʶˏ ʺ̞ ˍ˗ˉ ʶˑ -ʁ

ːʶ̟ ʶ ˃ˌʶ˕ʿ̱ ˗̀ʁ  ˄ʾʾ˓ʶ˃̀ʶˊˀˋ ʹʺ̨ʺ˄˔̞̀̋ ˍ˓  ̃ˋ˕ʶˋ˖ ˅ʺ̝ʶy  ʁ˓ʺ̞ʶ̫ ʶ-̩

˂ˍ˗̱̄ ˓ [18]: ʋ  ʁʷʺ̞ˍ˗ˉ  ̓ʸʺ˕˅ʁˇˍ˕ʹˎʁˊˀˋ  ̃ˋˍ˕̄ʁ ˁ ʷˋˍ˗ʾʶʸ̞ʺ̞  ˀ˘ˍ̆ -̱

˂ˍ˗ʾ́ ʶ̀̔ ʿʶ̄ ʶ̀ ʶ˄ ˀ˖ ˄ʶ˂˓ʶ:˃ ʤʶ˄ ʶˊˋ, ˀˋˎˏ̋  ˒ʺ˕̃ˍ˗ˉ  ̓ˋ .˄ 1 (a)-ˀ̟, ˃-̋

˕ʶ˖̄ʶ ̀ʶˑʶːˀˋ ʺ˕ʺ˙ ˌʶ̫ ʶʾ̀ʺ̞  ˀʽˋʾʶ˖̇ˍ˗ˉ ʶˊʹ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˉʺ˃ 

ˎ̋  ̀˅ʶ̄ ʺ̄ʶ̝ ʶ  ˃ʶ˓ʺˁ ˀˍ˗ˌ ʹˀ˔˓ˍˇ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ʺ ̝(ˋ .˄ 1 (b)): ʌ˕ʺ˙ 

ˌʶ̫ ʶ ʾ˅ʺ̝  ̱ʹˀ˔˓ˍ˗ˉ  ̓ʊʗ ʶˋ̟ ˉʶˋ ˄ˍ̞ʺ̞  ˀˉʺ˄ ʶ˒̝ ˀ̍ ʶ̀ ˍ˓ ˌʺ̌ˍ˗ˉ ʹʺˏ  ˀ

˖ʶ˃˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶˋ̀ʺ̞  ˀ˔ˀ̞ ˍ˗ˊʾ  ̃˔ʺ˒ ʶ˄ ʶ̞ ʶ ̞ʹˀ̄ʶʹ̞ˍ˗ʾ́ ʶˋ ʾˍ˗ˊˁ ʶ -̞

˔ʶ˅ ʶˊ˔˓ʁ  ˃ˍ ˎˉˍ̀ˍ̝ˍ ̀˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋʺ˕, ˀ˒˄ ʶ˓ʺˁ ˀˍ˗ˌʳ ˋ˄ʶ˔˓̱ ˗ˉ ʺ  ̀˅ -ʁ
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ˉʺ̄ʶ̝ ʶ̫ ʶ ̞ʶ˓ʺˁ ˀˉʺ˃ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ˕: ʏˋʹ ˍ˕ˍ˗ˉ 4 ̩ ʶ̫ ʶ ʾ˅ʺ̝  ̱ʸʺ˕˅ʁ-

ˇˍ˕ʹˎʁˊˀˋ ʶˋ̟ ˉʶˋ ˄ˍ̞ʺ̞  ̔˒˄˒ˍ˗ˉ ʺ  ̀ˌʺˇ˓̋ ˁ ʹʺˏ  ˀʷʶ˕ˆ˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶˋ̀-̋

˕  ˀ˔ˀ̞ ˍ˗ˊʾ, ˍ˕ʽ ˉʺ˄ ˔ʶ˕˓  ʁʽˋʾʶ˖̇ˍ˗ˉ ˄ʶʻ̄ˍ˗ˉ  ̓ʶ˓ʺˁ ˀ˙ʶ ̀6 ʶ˒̝ ˀ̍ ʶ:̀ 

ʉʶ̟  ˀʶˊʹ, ˃ʺ̞ʶ˖̄ʶ ̀ʶ˓ʺˁ ˀ˓ʶ ̌˘ˍ˗ˁ̱ ˗ˉ (ˉʺ˄ ʶˉ˒˓  ʁʽˋʾʶ˖̇ˍ˗ˉ) ˋˉˍ˗ˌˍ˗ˉ 

ʹˀ˔˓ˍ˗ˉ  ̓˅˒̝ʶ  ˄ʶ˕̝ ʶ˅ ʶˊ˔˓ʁ  ˃ 80K ˄˕ˀ̝ˀ˄ʶ˄ ʶ ̀ːʺ˕̄ʁ ˒̝ˀ̍ ʶ ̀ˍ˗̀-̋

˖ˍˇ ʊʗ ˘ˍ˗ˁ̔, ˀ˒˄ ʶ˓ʺˁ ˀ˙ʶ ̀  3.5 ʁ ˉˀ˒ ˅ʺ̝  ̱(113 ̊ )̞ ˆ˜ʶ˓ˍ˕˓̱ ˗ˉ ʺ  ̀˖ʶ˃˕ 

ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ʶˊˁ ʊʗ ˘ˍ˗ˁ̋ ˕ ˜ :˒ ʝ .˄1(b)-ˀ  ̟ʺ˕̃ˍ˗ˉ ,̓ ˍ  ̞ˉʺ˄ ˔ʶ̞  ˀ˅ -̋

˔ ,̱ ˅ʺ̌ˍ˗˄ ʶʻˍ̝  ˀːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀  ˀˌ˕ːʶ˄ ʶˊ̱̇ ˗ˉ r(T) ˄ˍ̞  ˀ˓˕ ʁ˅˒̝ʶ  ˄ʶ -̞

˔ʶ˅ ʶˊ˔˓ʁ  ˃ʶ˒̝ ˀ̍ ʶ̀  ˀ˅ʶ̄ ʶ ̞ˏʶ̝ ʶ˒˂ ʶ̀ ʶ̝ ˍ ̠  ̓ʹʶˑ̀ˍ˗ˉ ˋˍ˕ ʸˍ́ʶ̟ʶ ˃ 

Tc=78K ˍ˗̀ʺ̟ˍˇ ʊʗ ˘ˍ˗ˁ̔: ʛˀ̄ ˊʶˋ̟ˀ˖ ˙ˀˎ ˔ʶ˕̫ʺ˕˓̱ ˇ Tc ˍ˗̀ʺ̟ˍˇ ʊʗ ˘ˍ˗ˁ̞̋  ˀ

ʶˑʶː ʶ̟ ˍ˗̄̔ ˅ʶˊ˔̀ˀ  ̓ˍ˕ˏʺ ˒˘ˍ˗ˁʁ ˊˀˋ ˔ʶ̞ ʶˋːʶ˔̄ʶ ̀ʺ˕̃ˍ˗ˊʾ  ̃ʹˀ˔˓ʺˁ  ̓

ˀˋˎˏ̋  ˒Pr-  ˀ  ̃Al -  ˀʶ˔ˍˉ̀̋˕ˍ˓ ˉʶ˒̀ʶ˄ ˀˍ˕ʺˋ ˔ʺ̌ ʶ˄ ʶˊ˓ʁ ,˃ ʶˊˋˏ̋  ˒ʼ`ˁ ˒ -̋

ˋˊʶ˄ʁ ˊˀˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ʺ˕˄ʶ̞ ʶ˔ ̃ˏʶ˅˓ʶ ˃ˀ˔̞ ˀˍ˗ˉʶˊˀˋ ˉˀʶʷˊˍ˗˕ʺˇ̀̋-

˕ˍ˗ˉ [11,16,19]: ʈˊ˒ ʺ˕̃ˍ˗ˊʾ  ̔ˉʺ˕ ˄ʶ˕˃ˀ̇ˍ˓, ʶˉʺ̀ʶˊˋ ˅ʶ˓ ʶ̀ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˉʷ, 

ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃  ̓ˋʶ̀ ˍ̄ʶ˒ˌ̝ʁʷʶˊˀˋ ˉʶ˄ ʶ˕́ʶ˄ ˍ˓ ˋˉˍ˗ˌˍ˗ˉ ʶˑ˄  ʁʹ -̋

˛ʺ˄˔̞̀̋  ˀ ʷʶˌ˂̄ʁ  ̀ ʶˋ˅ʶ̄ʁ˒ʺˑˍ˗ʾ́ ʶˉʷ, ˍ˕ʽ ʷʺ̞ˍ˗ˉ  ̓ ˋʶ ̃ ˋ̞ ʶ̀ˍ˗ˉ  

˘˒˜́ˍyˍ̝ˀʶ˄ʶˋ ˑʺʿˀ̄  ˀ˅ʶ˒̝ʶ˔̄ ʶ ̀[11,13,16]: ʒ ˋˏʶ˒˔ ʶˊʹ ʺˋʾʶʹ̞ˍ˗-

ʾˊʶˋ ʺ  ̀˓˄ʶ́ˍ˗ˉ ˉʺ˕ ˄ˍˇ̄ˀ ˖ ˒˔ʶ˖˓ʁ  ˃˅ʺ˔̃ˊʶˁ ʶ˕́ ˊˍ˗ˋ˙ˋʺ̞ .̔ ˁ˕ˀ˓ ʸʺ˕˅ʁ-

ˇˍ˕ʹˎʁˊˀˋ ˓ˀ̍ʶ˄  ˀʷʶ̟ ʶ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ  ̔ˋˍ˗ˊˋˀ˒˄ ˅ʺ̌ˍ˗˄ ʶʻˍ̝  ˀːʺ˕̄ʁ ˒̝ˀ̍ -ʁ

ˋˍ˗ˉ, ʸ˅ʶˋ̟̱ ˗ˉˋʺ̞  ˀˁʶˊ̟̀ʁ ˍ˗̄̔ 6 ʶ˒̝ ˀ̍ ʶ̀ ˍ˓ (ʶˋ˅ ʶ̄ ʶ˒ ʺˑˍ˗ʾ́ ʶˋ ˓˄ʶ́ˍ˗-

ʾˊˍ˗ˋ), ˀˋˎˏ̋  ˒ˋʶ ̃ˋˍ˕̄ʁ ˁ ˓ˀ̍ʶ˄ ˍ˗ˉ ˙˓ʶ̒ˀ̄ʺ̝ʶ̌ ʶ˄ ʶ ̀˄ʶ ̄˄ˀ˒ʶ̄ ʺ̝ -ʁ

ˇʶ˄ ʶ ̀˓ʶ˕̇ʶʸ˃ ˀʹ˕˒̞̱̃ ˍ˗̄̔, ˍ˕ˋ ʶ˕̝ ʶ˅ ʶˊ˔˓̱ ˗ˉ  ̓ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ˀ˖ ʹ -ˀ

ˉʶʹ̞ˍ˗ʾ́ ʶˋ ˌʶ  ̝ʾˍ˗ˊˁ ˄ʶ˂˓ʶ˃ ˍ˗ʾ́ ʶˉʷ (ˋ .˄1  ̃2): ʈˊ˒ˏˀ˒  ˀʷʶ̟ ʶ˔̞ˍ˗ʾ́ ˍ˗-

ˋ  ̔˅ʺˋ˓̱ ˗ˉ  ̓˓ʺ˕ː̋ ˕˒ ʷʶ̟ ʶ˅ ʶˊ˔˓ʁ  ˃ʶˊˋ ʶ˕́ ˊˍ˗ˋ˙  ˀ˓˕,ʁ ʽ˒̝ ˍ̞  ˀʺ̞˄ -ʁ

˕ʶ˔ ̃˃ʺ̞ʶ̟ ʶ ˃ˋˉˍ˗ˌ ˀʷˊˍ˗˕ʺ̌ʶˊˀˋ ˖ʶˋ̟ ̔ʾʶ˕ˉ ʶˈʺ˖˓ʁ  ˃ˋˉˍ˗ˌ ˀ˖ʶˋ̟ˀ˖ 

˔ʶ˕̫ʺ˕˓̱ ˗ˉ  ̓ˋ˕ʶ̀ˍ˓, ˍ  ̞ʶˑʶː ˀ̀  ̔ˏʶ̞ ˍ˗̀ʁ˄ˍ˗ˉ  ̓ˋʶ̀ ˍ̄ʺ˔̞ʶ˄ ʶ ̀ˎʶ̆ -̋

˕  ˀ˅ʶ˒̀ˍˇ ʶˋ˅ ʶ̄ ʶ˒ ʺˑ ʷʶˌ˂˓ʁ  ˃ʹʺ̨ʺ˄˔̀̋ ˕[14]: ʥʺ˕ːˀˋ̀̋ ˕˒ ˅ˀˉ̀ʁ˄ -ʁ

ˋˍ˗ˉ ˀ˕ʺˋ̟ˀ˖ ˋʺ˕˄ʁˊʶ˖̱̀ ˗ˉ ʺ  ̀ ˉˀ̄ˊʶˋ˖ ˘ˍ˂̝ʺ̌ ʶ˄ ʶˊˍˇ ˅ʶ˄ ʶ˅ ʶˋyˍ˗-

˖ʶˊˀˋ Y3+  ̃ Ba2+ ˄ʶ̝ ˀˍˋ̀̋ ˕, ˍ˕ˍˋ˖ ʶˑ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ  ̔ʷʺ̞ˍ˗ˉ  ̓ʾʾ˓ʶ˃̀ʶˊˀˋ 

ʶ˔ˍˉ̀̋˕  ˀʶˋ˅ ʶ̄ ʶ˒ ʺˑ ʷʶˌ˂̄ʁ ,̀ ˍ˕ˀ ˅ʺ˔̃ʶˋ̇ˍ˓ ˉʺ˃ʶ̀ ˍ˗ˉ  ̓ˌˇʾʶ́ ʶ˄ʶ ̀

˅ʶ˕ʾˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ ʾʾ˓ ʶ˃̀ʶˊˀˋ ˅ʶˋyˍ˗ˊ˖ˋʺ̞  ˀ ʷˋʶ˄ʺ˖˓ʁ˃ˍ˗ʾ́ ʶˋ ˎʶ̆  ̔

˅ˀˉ̀ʁ˄ʶ̀ ˍ˗ˉ  ˀ˅ʶ̩ ˀ˓ ʬ5 ˅ ʶˋyˍ˗ˊ˖ˋʺ̞  ˀʷˋʶ˄ʺ˖̄ʁ ,̀ ˍ˕ˍˋ˙ ˀʹʺʶˁʶ˄ʶ ̀˓ -ˀ

ˈʶ˄ ˍ˗ˉ ʹʶ̝ ʶ˕˄ ʺ :̀ ʏˋʹ ˍ˕ˍ˗ˉ ˌˇʾʶ́ ʶ˄ʶ ̀ʬ4 ˅ʶˋyˍ˗ˊ˖ˋʺ̞  ˀʷˋʶ˄ʺ˖˓ʁ˃ˍ˗-

ʾˊˍ˗ˋ  ̔ˏ˕ʶ˄̝ˀ˄ˍ̞ʺˋ ˎ ˀ˘ˍ˂˓ˍ˗ˉ, ˀˋˎ ̔ˋˏʶ˒̝̱ ˗ˉ  ̓ Tc-  ˀˉʺ˃ ʶ˕ʿ ʺ˙̞̀̋  ˀ

ˏʶ˅ˏ ʶ̀ ˍ˗ʾ́ ʶ̀̔ ˄ʶ ̄ˍ ˎˋˌʶ̀ʁ˄ʶˁ ˀ˖ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ʶ̀̔ [14]: ʒ˒˄ ʶˏ ʺ,˒ Tcon-  ̀

ˋ˓ʶ̒ˍ˗ˉ  ̓ 84.5K-ˀ  ̟ˉˀˋˎ˜  83.5K, ʺ˕ʷ ˃ʺ̞ʶ˖̄ʶ ̀ taʿ ʶ̄ ʶˋ˄  ̔ˉʺ˃ʶ̀ ˍ˗ˉ  ̓ 4  

˚˕ˀ  ̟ˉˀˋˎ˜ 22 ˚  ̞  ̃˒˄˒ˍ˗ˉ  ̓ʶˈʺˁ 83.6 K-ˀ  ̟  ˉˀˋˎ˜ 89.6K,  ʺ˕ʷ ta ˘ˍ˂˓ˍ˗ˉ  ̓

28̊ -̞ˀ  ̟ˉˀˋˎ˜ 365 ˚  ̞ (ʝ .˄2): 22 ˚  ̞˅ʺ̝  ̱ Tcon-  ˀ ˋ˓ ʶ̒ ˍ˗̄̔ ˉʺ˄ ʶ˒̝ ˀ̍ ʶ̀ ˍ˓ 

ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃  ̓ˌˇʾʶ́ ʶ˄ʶ ̀Cu-O ʾˍ˗ˊˁ ˄ʶˏ ʺ̞ ˍ˗ˉ ˔ʺ̌  ˀˍ˗̀ʺ̟ˍˇ ʶˏ -ʁ

˄ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ˒̞̀̋ ˍ˓, ˀ˒˄ ˅ʺ̝ʶy  ʁʶˈʽ̀˄ ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ˒̀̋-

˕ˍ˓: ʏˋʹ ˍ˕ˍ˗ˉ ʶˏʶ˄ ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ˒̞̀̋  ̔ʶ˓ʶ˕˔˓̱ ˗ˉ ʺ  ̀ˌʶ  ̝ʶ˓ʺˁ ˀ

ʶ˕ʶʸ (22 ˚ )̞, ˀ˒˄ ˄ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ˒̞̀̋  ̔ʶˋ˅ ʶ̄ ʺ̄ʶ  ̝ʹʶˋ́ʶ ̌(ʶ˓ ʺˁ ˀ

˙ʶ ̀ 365 ˚ )̞: ʈˊ˒ˀˋ˙ˋ` ʶˏʶ˄ ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ˒̞̀̋  ̔ˌʶ  ̝ʶ˓ʺˁ ˀʶ˕ʶʸ 
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˔ʺ̌  ˀ ˍ˗̀ʺ̟ˍˇ ˏ˕ˍ̟ʺ˒̀̋ ˕ ʺ ,̀ ˙ʶ ̀ ˄ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ ˏ˕ˍ̟ʺ˒̞̀̋ :̔ ʒ˔̞ ˀˍ˗-

ˉʶˊˀˋ ˋˉˍ˗ˌˋʺ̞ˍ˗ˉ ˈˋˌ̄ʁ  ̀˄ˀ̞ʶˑ ˍ˗̄̔ ˋˍ˗ˊˋˏʺ ˒ʷʺ̞ˍ˗ˉ  ̓ˋˉʶ̀ʶ̝ ˀ  ˏˑ -̋

ˁʶ˙˒ʁ˖ˀˍˋ ˏ˕ˍ̟ʺ˒̞̀̋  ˀ˂ʾʶˋ̄ʁ  ̀ [20]: ʈˊʹ ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋ  ̔ˉʺ˕ ʹʺˏ̇ˍ˗ˉ 

˄ʶʻ̄ʺˁ ˉˍ̝ʶ˓ ˍ̞ʶˏ ʺ ˒ 15-20 ʶˋy ʶ,̄ ʶˊˋ ʹʺˏ̇ˍ˗ˉ, ʺ˕ʷ ʶˊˁ ˅ʺ̌ˀ̀ʶ˄̀ʺ̞  ˀ

ˉˍ ̝ʶˊˋ ˄ʶʻ̄ʺˁ  ̓100 [5] ̃  5 ʁ ˋy ʶ ̄[20]: ʢʺ˕̄ʁ ˉ̩ʶ˄̄ʶˉʷ ˅ʶ̞ ˍ˗˖˓ʶ ˃ʹʶ-̀

ʹʶ ̌  ̃ʶ˕ʶʸ ˑʺˁʶ˙˒ʁ˖ˀˍˋ ˏ˕ˍ̟ˍ˒ʺ̀ʺ˕ ˉʺ˕  ̃ʶˊˁ ˅ʺ̌ˀ̀ʶ˄̀ʺ̞  ˀ˄ˍˇ̄ˀ ˖ 

ˋʶ˂˄ˀ̀ˍ˗ˉ ˋˍ˗ˊˋˏʺ ˒ˋ˄ʶ˔˓̋ ˁ ʺ ,̀ ˒ʶ˄ ʶˊˋ ʹ˕ʶˋ˖ ˃ʶʸ̄ʶ ̀ʷˋˍ˗ˊʾ  ̔˓ʺ˕ːˋ -ʁ

˄ʶˏ ʺ ˒ˎ ˀˏʶ˕ʻ˓ʁ ,˃ ʾʺ˜ ʶˊʹ ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˄ʶ̞ ʺˁ ˀ  ̓ʷʶ̟ ʶ˔̞̋ ,ˁ ˅ -ʁ

ˉʶˏ ʶ̝ ʶ˒˂ ʶ̀ ʶ̫ ʶ,̞ ʺ˕˄ʶ ̞   ̃˄ʶ˕ˈ ˔ʶ̞ ʶ˃ ˍ˗ʾ́ ʶˋ ˓˕ ʁ˔ʺ̌  ˀˍ˗̀ʺ̟ˍˇ  

ʾʾ˓ʶ˃̀ ˀʶ˔ˍˉˋ̞̋ ˀ˓ʺ̞ʶ̫ ʶˌ˂̄ ʶ ̀ˏ˕ˍ̟ʺ˒̞̀̋ ˍ˓ [3, 5, 12]: 

ʟ˗˒ˍ˗ˉˋʶ˒ ˀ˕˓ʁ  ˃  ̓ 30 ˔ʶ̞  ˀ ˒ʺ̀ˊʶ˄ʁ ˊˀˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ˏʶ˅˓ʶ ˃ 

YBa2Cu3Ox ʷʶʻ̄ʁʷˊˍ˗˕ʺ̌ʶˊˀˋ ˋˉˍ˗ˌˍ˗ˉ 400ÁC-ˍ̠  ̄˄˕˄̀ʁ˄  ˀ˄ʶ˕̍ʶ˔˜ ːʺ˕-

ˉʶˉ̩ʶ˄̄ʁ  ̀˅ʺ˔̃ʶˋ̇ˍ˓ ˂ʾ ʶˋ˓ʁ  ˃˃ʺ̞ʶ˖̄ʶ ̀ʺ˕̃ˍ˗ˊʾ  ̔ˉʺ˄ ˔ʶ˕˓  ʁʽˋʾʶ-̟

˙ˍ˗ˉ: ʤ˔ʶ˖˓ʶ ˃˅ˀˉ̀ʁ˄ʶ ̀ ʶ˕́ ˊˍ˗ˋ˙ˋʺ̞  ̔˄ʶ̞ ʺˁ ˀ  ̓ˆ˜ʶ˄ʺ˕ˏ̋ ˁ ˅ʺ˔̃ˊʶˁ 

˄ʺ˕ˏ: 

ʕʺ̞ ʶ˖̄ʶ ̀ʶˉ̫ ˍˇː ʽˋʾʶ˖̇ˍ˗ˉ ˋˉˍ˗ˌ ̔ˎ ˀʶˋ̟ ˋˍ˗ˉ ˁ˕ˀ˓ ʸʺ˕˅ʁˇˍ˕́ˀ ˎ ˓ -ˀ

ˈʶ˄  ˀˋˍ˗ˊˋˀ˒˄ ˅ʺ̌ˍ˗˄ ʶʻˍ̝  ˀːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ˍ˗ˉ: ʋˀ˔˓ˍ˗ˉ  ̓˘ˍ˗ˁʁ ˊˀˋ ˔ -ʁ

˕ʶˋːʶ˔̄ʶ ̀ʺ˕̃ˍ˗ˊʾ, ˍ˕ʽ ʷˋˍ˗ʾʶʸ˕˓̱ ˗ˉ  ̓˄˕ˀ̝ˀ˄ʶ˄ ʶ ̀ːʺ˕̄ʁ ˒̝ˀ̍ ʶˋ̀-̋

˕ˍ˓ ˉˀ̄ˊʶˋ˖ ˉˍ ̝ ˖ʶ˃˕ ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ʊʗ ˘ˍ˗ˁ̞̋  ˀʶˑʶːʶ˖̄ʁ ˉʷ  ̃

ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃  ̓ˋˉˍ˗ˌˍ˗ˉ ʶˑ˄  ʁʹʺ̨ʺ˄˔̞̀̋  ˀʶˋ˅ ʶ̄ ʶ˒ ʺˑ ʷʶˌ˂̄ʁ ˉʷ 

ˋʶ̀ ˍ̄ʶ˒ˌ̝ʁʷʶˊˀˋ ˉʶ˄ ʶ˕́ʶ˄̀ʺ̞ˍ˗ˉ:  ʝˌʺˋ˙, ˍ  ̞ʶˋ̟ ˉʶˋ ˒˄ʻ̫ˀ ːʺ˕̄ʁ -˒

˔ˀ̍ ʶ̀  ̔Tcon ʺ˕ʺ˙ ˌʶ̫ ʶ ʾ˅ʺ̝  ̱ˋ˓ʶ̒ˍ˗ˉ  ̓ˉʺ˄ ʶ˒̝ ˀ̍ ʶ̀ ˍ˓, ˀ˒˄ ʶˊ̀ˍ˗˅̋ ˔˜ 

ˉʺ˄ ˔ʶ˕˓  ʁʽˋʾʶ˖̇ˍ˗ˉ ʶˈˍ˗ˉ  ̓ʶ˓ʺˁ ˀ˙ʶ ̀˓ʺ˖ ʶ˒̝ ˀ̍ ʶ̀ ˍ˓: Tcon-  ˀˋ˓ʶ̒ˍ˗-

ˉ  ̔  ̃ʶˈ ̔˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ ʶ̀ ʶ̫ ʶ ̞˄ʶˏ˓ʶ ˃  ̓ˌˇʾʶ́ ʶ˄ʶ ̀ʾˍ˗ˊˁ ˄ʶˏ ʺ̞ ˍ˗ˉ 

˔ʺ̌  ˀˍ˗̀ʺ̟ˍˇ ʶˏʶ˄ ʶ˕yʶ˓ ˍ˕̄ʁ  ̀  ̃˄ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ˒̞̀̋  ˀ˅ʺ:̝ ʏˋʹ 

ˍ˕ˍ˗ˉ ʶˏʶ˄ ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ̀ʺ̞  ̔˔ʺ̌  ˀʺ  ̀ˍ˗̀ʺ̀ˍ˗ˉ 15-20 ʁ ˋy ʶ ̄ʶ˓ʺˁ ˀ

ʶ˕ʶʸ, ˙ʶ ̀˄ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˏ˕ˍ̟ʺ˒̞̀̋ :̔ ʝˍ˕̄ʁ ˁ ˓ˀ̍ʶ˄ ˍ˗ˉ ˔ʺ˒ ʶ˄ ʶ̞ ʶ ̞ʹ -ˀ

ˉʶʹ̞ˍ˗ʾ́ ʶˋ ˙˓ʶ̒ˀ̄ʺ̝ʶ̌ ʶ˄ ʶ ̀˄ʶ ̄˄ˀ˒ʶ̄ ʺ̝ʶ̌ ʶ˄ ʶ ̀˓ʶ˕̇ʶʸ˃ ˀʹ˕˒̱̃-

˕ˍ˗̄̔, ˅ʺ̌ˍ˗˄ ʶʻˍ̝  ˀːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ˍ˗ˉ ʸʺ˕˅ʁˇˍ˕́ʁ˄ʶ̀ ˍ˗ʾ́ ʶˋ ʷʶ̟ ʶ˄ -ʁ

ˊˍ˗ʾ́ˍ˗ˋ ,̔  ˁʶˊˋ  ̃ʶ˒̝ ˀ̍ ʶ̀ ʶˆ˜ ʶˋ̟ ˍ˗ˉˋʺ̞  ˀ˅ʺ ̝ˉˀʶ˒ˀˋ ˋʶ˂ ʶˋ̩ˍ˗ˉ ʺ  ̀

ˋˉˍ˗ˌˍ˗ˉ ˄˓ʶ̒ˀyˍ̝ˀʶ˄ʶˋ ˑʺʿˀ̄  ˀʶˑ˄ ʶ́ ˍ˗ʾ́ʶˋ ˉʶ˒ ˀˋ: 

ʤ̝ ʶ˖˓ʶ ˃ʶ˕́ ˊˍ˗ˋ˙ˋʺ̞  ̔˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋ ˄˔ʶˋ ˅ʶ˒˄ʶ̀ ʶˁ ˃ʺ̞ʶ̟ ʶ ˃

ˋˉˍ˗ˌˋʺ̞  ˀʷˋˍ˗ʾʶʸ̞ʺ̞  ˀ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ʶˋ ʶˑʶˋˆ̀˅ʁ ʶ˔˄ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔  ̃ˉˌ-ʁ

˄ʺˁ ˋ˕ʶˋ˖ ˋʶ˂̀ʶ˄ ʶ ̀ʶ˕ʿ ʺ˙̞̀̋  ˀ˓ʺ̞ʶ˄ ʶˋʸˋˉʶ ̀  ̃˄ʶ̝ ʶ̞ ʺˁʶyˍ˕˃̄ʁ  ̀
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Ȧȱɂȧȫȶȸ ȷȦȶȩȷɅȳ 

ȳɆɜɎɔɓɆɑɢɓɆɥ ɆɐɆɊɋɒɎɥ ɓɆəɐ ȶȦ, ɊɎɖɋɐɘɔɖ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ɓɆəɝɓɔ ï 

ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ, Ɋɔɐɘɔɖ ɚɎɍɎɐɔ ï ɒɆɘɋɒɆɘɎɝɋɗɐɎɛ ɓɆəɐ, ɕɖɔɚɋɗɗɔɖ 

ȷȫȶȩȫȯ ȳȮȰȴȩȴȷɅȳ 

ȫɖɋɈɆɓɗɐɎɏ ȮɓɗɘɎɘəɘ ɚɎɍɎɐɎ, ɗɘɆɞɎɏ ɓɆəɝɓɡɏ ɗɔɘɖəɊɓɎɐ,  

ɐɆɓɊɎɊɆɘ ɚɎɍɎɐɔ ï ɒɆɘɋɒɆɘɎɝɋɗɐɎɛ ɓɆəɐ 

ȫȶȪȬȦȳȮȰ ȭȦȶȩȦȶɅȳ 

ȳɆɜɎɔɓɆɑɢɓɆɥ ɆɐɆɊɋɒɎɥ ɓɆəɐ ȶȦ, ɍɆɈɋɊəɤɟɎɏ əɝɋɇɓɔɏ ɝɆɗɘɢɤ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ 

ɓɆəɝɓɔ ï ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɜɋɓɘɖɆ, ɐɆɓɊɎɊɆɘ ɚɎɍɎɐɔ ï ɒɆɘɋɒɆɘɎɝɋɗɐɎɛ ɓɆəɐ 

ȨȶȫȲȫȳȳȦɅ ɃȨȴȱɄȼȮɅ ȸȶȦȳȷȵȴȶȸȳɁȻ ȷȨȴȯȷȸȨ, ȨɁȭȨȦȳȳȦɅ 

ȳȮȭȰȴȸȫȲȵȫȶȦȸȹȶȳȴȯ ȪȨȴȯȳȴȯ ȰȶȦȸȰȴȨȶȫȲȫȳȳȴȯ ȸȫȶȲȴȴȧȶȦȧȴȸȰȴȯ Ȩ 

ȷȨȫȶȻȵȶȴȨȴȪȳȮȰȴȨɁȻ ȵȴȱȮȰȶȮȷȸȦȱȱȦȻ YBA2CU3OX 

ȵəɘɋɒ ɔɕɖɋɊɋɑɋɓɎɥ ɐɖɎɈɡɛ ɘɋɒɕɋɖɆɘəɖɓɔɏ ɍɆɈɎɗɎɒɔɗɘɎ əɊɋɑɢɓɔɉɔ ɗɔɕɖɔɘɎɈɑɋɓɎɥ 

ɎɍəɝɋɓɆ ɈɖɋɒɋɓɓɆɥ ɣɈɔɑɤɜɎɥ ɗɈɋɖɛɕɖɔɈɔɊɓɎɐɔɈɡɛ Ɏ ɓɔɖɒɆɑɢɓɡɛ ɗɈɔɏɗɘɈ, ɈɡɍɈɆɓɓɆɥ 

ɊɈɔɏɓɔɏ ɐɖɆɘɐɔɈɖɋɒɋɓɓɔɏ ɘɋɖɒɔɔɇɖɆɇɔɘɐɔɏ Ɉ ɛɖɆɓɎɈɞɋɒɗɥ ɊɑɎɘɋɑɢɓɔɋ Ɉɖɋɒɥ ɕɖɎ 

ɐɔɒɓɆɘɓɔɏ ɘɋɒɕɋɖɆɘəɖɋ ɕɔɑɎɐɖɎɗɘɆɑɑɎɝɋɗɐɔɒ ɗɔɋɊɎɓɋɓɎɎ YBA2Cu3Ox. ȵɔɐɆɍɆɓɔ, ɝɘɔ Ɉ 

ɘɋɝɋɓɎɋ ɉɔɊɆ ɕɔɗɑɋ ɘɋɖɒɔɔɇɖɆɇɔɘɐɎ ɓɆɇɑɤɊɆɤɘɗɥ ɎɍɒɋɓɋɓɎɥ Ɉ ɐɖɎɈɡɛ ɕɋɖɋɛɔɊɆ ɔɇɖɆɍɜɆ 

Ɉ ɗɈɋɖɛɕɖɔɈɔɊɎɒɔɋ ɗɔɗɘɔɥɓɎɋ Ɏ Ɉ Ɏɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɛ. Ȩ ɖɆɇɔɘɋ ɔɕɎɗɡɈɆɤɘɗɥ ɣɘɎ 

ɎɍɒɋɓɋɓɎɥ, ɕɖɎɈɔɊɥɘɗɥ Ɏɛ Ɉɋɖɔɥɘɓɡɋ ɎɓɘɋɖɕɖɋɘɆɜɎɎ. 
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TIME EVOLUTION OF TRANSPORT PROPERTIES STIMULATED BY LOW 

TEMPERATURE SHORT-TERM DOUBLE HEAT TREATMENT IN YBA2 CU3OX 

SUPERCONDUCTING POLYCRYSTALS 

By means of determining the temperature dependence curves of resistivity, the time 

evolution of superconductivity and normal properties have been studied stimulated by short-

term heat treatment in YBa2 Cu13Ox polycrystalline compound, stored in long-term room 

conditions. It has been shown that after the heat treatment within a year a change of curves 
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and their characteristics of sampleôs superconducting transition state have been observed. 

These changes are described in this research article and given their possible interpretations. 

ȩȦȶȳȮȰ ȲȦȳȹȰɅȳ 
ȶɔɗɗɎɏɗɐɆɥ ȺɋɊɋɖɆɜɎɥ, ȹɖɆɑɢɗɐɎɏ ɚɋɊɋɖɆɑɢɓɡɏ əɓɎɈɋɖɗɎɘɋɘ  

ɎɒɋɓɎ ɕɋɖɈɔɉɔ ȵɖɋɍɎɊɋɓɘɆ ȶɔɗɗɎɎ ȧ. ȳ.  ȫɑɢɜɎɓɆ, ɆɗɕɎɖɆɓɘ ɐɆɚɋɊɖɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ 

əɕɖɆɈɑɥɋɒɡɛ ɗɎɗɘɋɒ Ȩɡɗɞɋɏ ɞɐɔɑɡ ɣɐɔɓɔɒɎɐɎ Ɏ ɒɋɓɋɊɌɒɋɓɘɆ 

ȩȴȦȶȮȰ  ȵȫȸȶȴȷɅȳ 
ȲɋɌɊəɓɆɖɔɊɓɡɏ ɓɆəɝɓɔ-ɔɇɖɆɍɔɈɆɘɋɑɢɓɡɏ ɜɋɓɘɖ, ȳɆɜɎɔɓɆɑɢɓɆɥ ɆɐɆɊɋɒɎɥ ɓɆəɐ ȶȦ,  

ɕɖɋɕɔɊɆɈɆɘɋɑɢ, Ɋɔɜɋɓɘ, ɐɆɓɊ. ɚɎɍ.-ɒɆɘ. ɓɆəɐ 

ȴ ȳȫȰȴȸȴȶɁȻ ȲȦȸȫȲȦȸȮȽȫȷȰȮȻ ȲȴȪȫȱɅȻ  

ȹȵȶȦȨȱȫȳȮɅ ȪȴȷȸȦȨȰȦȲȮ 

ȪɆɓɓɆɥ ɖɆɇɔɘɆ ɕɔɗɈɥɟɋɓɆ ɕɔɗɘɖɔɋɓɎɤ Ɏ ɔɇɔɗɓɔɈɆɓɎɤ ɆɊɆɕɘɎɈɓɔɏ ɒɆɘɋɒɆɘɎ-

ɝɋɗɐɔɏ ɒɔɊɋɑɎ əɕɖɆɈɑɋɓɎɥ ɊɔɗɘɆɈɐɆɒɎ. ȶɋɆɑɎɍɔɈɆɓɆ ɖɆɍɖɆɇɔɘɐɆ ɔɕɘɎɒɎɍɆɜɎɔɓɓɔɉɔ 

ɒɆɘɋɒɆɘɎɝɋɗɐɔɉɔ ɒɋɘɔɊɆ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɘɖɆɓɗɕɔɖɘɆ ɗ əɝɋɘɔɒ ɖɆɍɑɎɝɓɡɛ 

ɔɉɖɆɓɎɝɋɓɎɏ Ɏ ɊɎɓɆɒɎɝɋɗɐɔɉɔ ɎɍɒɋɓɋɓɎɥ ɘɖɆɓɗɕɔɖɘɓɔɏ ɔɇɗɘɆɓɔɈɐɎ. ȴɇɔɗɓɔɈɆ-

ɓo Ɏ ɔɗəɟɋɗɘɈɑɋɓo ɕɔɗɘɖɔɋɓɎɋ ɒɔɊɋɑɋɏ ɒɆɖɞɖəɘɎɍɆɜɎɎ Ɉ ɈɎɊɋ ɍɆɊɆɝɎ ɔɕɘɎ-

ɒɎɍɆɜɎɎ. 

ȰɑɤɝɋɈɡɋ ɗɑɔɈɆ: ɊɔɕəɗɘɎɒɡɏ ɖɋɏɗ, ɊɔɕəɗɘɎɒɡɏ ɕɑɆɓ ɊɔɗɘɆɈɔɐ, ɖɆɗɕɎɗɆɓɎɥ 
ɊɔɗɘɆɈɐɎ, Ɉɖɋɒɋɓɓɔɏ ɎɓɘɋɖɈɆɑ, ɑɎɓɋɏɓɔɋ ɖɆɗɗɘɔɥɓɎɋ, ɒɆɘɋɒɆɘɎɝɋɗɐɆɥ ɒɔɊɋɑɢ 
əɕɖɆɈɑɋɓɎɥ ɊɔɗɘɆɈɐɆɒɎ, ɍɆɊɆɝɆ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɘɖɆɓɗɕɔɖɘɆ, ɕɖɎɇɑɎɌɋɓɓɡɋ 
ɕɆɖɆɒɋɘɖɡ ɉɖɆɚɆ ɘɖɆɓɗɕɔɖɘɓɔɏ ɊɔɗɘəɕɓɔɗɘɎ. 
ȵɖɎ ɖɋɞɋɓɎɎ Ɉ ɔɕɋɖɆɘɎɈɓɔɒ ɖɋɌɎɒɋ ɍɆɊɆɝ ɕɔ ɔɖɉɆɓɎɍɆɜɎɎ, ɕɑɆɓɎɖɔɈɆɓɎɤ Ɏ 

əɕɖɆɈɑɋɓɎɤ ɉɖəɍɔɈɔɉɔ ɆɈɘɔɒɔɇɎɑɢɓɔɉɔ ɘɖɆɓɗɕɔɖɘɆ ɝɆɗɘɔ ɈɔɍɓɎɐɆɤɘ ɗɎɘəɆɜɎɎ, 

ɐɔɉɊɆ ɆɈɘɔɘɖɆɓɗɕɔɖɘɓɆɥ ɗɎɗɘɋɒɆ ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɗɑɔɌɓɡɏ ɒɋɛɆɓɎɍɒ 

ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɣɑɋɒɋɓɘɔɈ. ȴɗəɟɋɗɘɈɎɘɢ ɆɊɋɐɈɆɘɓɔɋ ɔɕɎɗɆɓɎɋ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ 

ɘɆɐɔɏ ɗɑɔɌɓɔɏ ɗɎɗɘɋɒɡ ɗ ɕɔɒɔɟɢɤ ɘɖɆɊɎɜɎɔɓɓɔɉɔ ɐɑɆɗɗɎɝɋɗɐɔɉɔ ɒɆɘɋɒɆɘɎɝɋɗ-

ɐɔɉɔ ɆɕɕɆɖɆɘɆ [1, 2] ɓɋ ɕɖɋɊɗɘɆɈɑɥɋɘɗɥ ɈɔɍɒɔɌɓɡɒ, Ɇ ɕɖɔɈɋɊɋɓɎɋ ɓɆɘəɖɓɡɛ 

ɎɗɕɡɘɆɓɎɏ ɘɖɋɇəɋɘ ɇɔɑɢɞɎɛ ɍɆɘɖɆɘ Ɉɖɋɒɋɓɓɡɛ, ɊɋɓɋɌɓɡɛ Ɏ ɑɤɊɗɐɎɛ ɖɋɗəɖɗɔɈ. 

ȴɊɓɎɒ Ɏɍ ɈɔɍɒɔɌɓɡɛ ɕəɘɋɏ ɕɖɋɔɊɔɑɋɓɎɥ ɊɆɓɓɔɏ ɕɖɔɇɑɋɒɡ ɥɈɑɥɋɘɗɥ 

ɕɖɎɒɋɓɋɓɎɋ ɒɋɘɔɊɔɈ ɒɆɘɋɒɆɘɎɝɋɗɐɔɉɔ ɒɔɊɋɑɎɖɔɈɆɓɎɥ. ȶɆɗɗɒɆɘɖɎɈɆɥ ɗɎɗɘɋɒɡ 

ɊɔɗɘɆɈɐɎ ɉɖəɍɔɈ ɗ ɕɔɍɎɜɎɏ ɔɖɉɆɓɎɍɆɜɎɎ Ɏ əɕɖɆɈɑɋɓɎɥ ɉɖəɍɔɈɡɒɎ ɕɋɖɋɈɔɍɐɆɒɎ, 

ɒɔɌɓɔ ɍɆɒɋɘɎɘɢ, ɝɘɔ ɑɤɇɆɥ ɘɖɆɓɗɕɔɖɘɓɆɥ ɗɎɗɘɋɒɆ, ɐɆɐɎɛ ɇɡ ɔɓɆ ɓɎ ɇɡɑɆ ɖɆɍɒɋɖɔɈ, 

ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɗɔɈɔɐəɕɓɔɗɘɢ ɗɖɋɊɗɘɈ Ɏ ɕəɘɋɏ ɗɔɔɇɟɋɓɎɥ, Ɇ ɘɆɐɌɋ ɕɔɉɖəɍɔɝɓɡɛ 

Ɏ ɖɆɍɉɖəɍɔɝɓɡɛ ɕəɓɐɘɔɈ, ɕɔɊɖɆɍɊɋɑɋɓɎɏ ɆɓɆɑɎɍɆ, ɕɑɆɓɎɖɔɈɆɓɎɥ Ɏ əɕɖɆɈɑɋɓɎɥ 

ɕɖɔɜɋɗɗɆɒɎ ɕɔɊɉɔɘɔɈɐɎ Ɏ ɊɔɗɘɆɈɐɎ ɉɖəɍɔɈ [6].  

Ȩ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɆɐɎɛ ɕɖɎɍɓɆɐɔɈ, ɐɆɐ ɒɔɟɓɔɗɘɢ ɔɗɈɆɎɈɆɋɒɡɛ ɉɖəɍɔɕɔɘɔɐɔɈ,  

ɐɔɓɚɎɉəɖɆɜɎɥ ɘɖɆɓɗɕɔɖɘɓɔɏ ɗɛɋɒɡ ɕɋɖɋɈɔɍɔɐ, ɐɔɑɎɝɋɗɘɈɔ ɕəɓɐɘɔɈ ɕɔɉɖəɍɐɎ Ɏ 

ɖɆɍɉɖəɍɐɎ, ɐɔɑɎɝɋɗɘɈɔ ɕɔɊɈɎɌɓɔɉɔ ɗɔɗɘɆɈɆ, ɍɆɐɔɓɔɒɋɖɓɔɗɘɢ ɈɑɎɥɓɎɥ ɘɋɛɓɎɐɔ-

ɣɐɗɕɑəɆɘɆɜɎɔɓɓɡɛ ɕɔɐɆɍɆɘɋɑɋɏ ɓɆ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ ɗɎɗɘɋɒɡ Ɏ 

ɆɈɘɔɒɔɇɎɑɥ; ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɔɕɖɋɊɋɑɋɓɎɥ ɕɔɖɥɊɐɆ ɈɛɔɌɊɋɓɎɥ ɆɈɘɔɒɔɇɎɑɥ Ɉ 
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ɗɎɗɘɋɒə, ɈɔɍɒɔɌɓɔɗɘɢ ɕɖɎɒɋɓɋɓɎɥ ɔɕɖɋɊɋɑɋɓɓɔɉɔ ɒɆɘɋɒɆɘɎɝɋɗɐɔɉɔ ɆɕɕɆɖɆɘɆ Ɋɑɥ 

ɔɕɎɗɆɓɎɥ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ ɗɎɗɘɋɒ, Ɏ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɎɋɖɆɖɛɎɝɋɗɐɎɒ 

ɖɆɗɕɔɑɔɌɋɓɎɋɒ Ɉɗɋ ɗɎɗɘɋɒɡ ɓɎɌɓɋɉɔ əɖɔɈɓɥ ɕɔɊɖɆɍɊɋɑɥɤɘɗɥ ɓɆ: ɒɎɐɖɔ, ɔɗɔɇɔ 

ɒɆɑɡɋ, ɒɆɑɡɋ Ɏ ɗɖɋɊɓɎɋ ɘɖɆɓɗɕɔɖɘɓɡɋ ɗɎɗɘɋɒɡ [7-9]. Ȩɗɋ ɈɡɞɋɓɆɍɈɆɓɓɡɋ 

ɆɈɘɔɘɖɆɓɗɕɔɖɘɓɡɋ ɗɎɗɘɋɒɡ ɊɔɗɘɆɈɐɎ ɉɖəɍɔɈ ɔɇɠɋɊɎɓɋɓɡ ɔɇɟɎɒ ɕɔɓɥɘɎɋɒ: 

ɗɎɗɘɋɒɡ ɓɎɌɓɋɉɔ əɖɔɈɓɥ (əɖɔɈɓɥ ɒɆɖɞɖəɘɆ). ȴɇɟɎɒ ɕɖɎɍɓɆɐɔɒ, ɔɇɠɋɊɎɓɥɤɟɎɒ 

Ɏɛ Ɉ ɔɊɓə ɉɖəɕɕə, ɥɈɑɥɋɘɗɥ ɘɔ, ɝɘɔ ɘɆɒ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɔɗəɟɋɗɘɈɑɥɋɘɗɥ ɊɔɗɘɆɈɐɆ 

ɉɖəɍɆ, ɕɖɔɎɍɈɔɊɎɘɗɥ ɘɖɆɓɗɕɔɖɘɓɆɥ ɕɖɔɊəɐɜɎɥ, ɚɔɖɒɎɖəɤɘɗɥ ɍɆɘɖɆɘɡ, ɓɋɉɆɘɎɈɓɔ 

ɈɑɎɥɤɟɎɋ ɓɆ ɐɔɓɋɝɓəɤ ɗɘɔɎɒɔɗɘɢ ɕɖɔɊəɐɜɎɎ, Ɏɒɋɓɓɔ ɍɊɋɗɢ ɘɖɆɓɗɕɔɖɘɓɡɏ 

ɕɖɔɜɋɗɗ ɓəɌɊɆɋɘɗɥ Ɉ ɆɊɋɐɈɆɘɓɔɒ əɕɖɆɈɑɋɓɎɎ ɎɗɕɔɑɓɋɓɎɋɒ ɋɉɔ ɔɕɋɖɆɜɎɏ. ȫɟɋ 

ɔɊɓɎɒ ɔɇɠɋɊɎɓɥɤɟɎɒ ɚɆɐɘɔɖɔɒ ɥɈɑɥɋɘɗɥ ɘɔ, ɝɘɔ ɣɘɎ ɗɎɗɘɋɒɡ ɒɔɉəɘ Ɏ ɍɆɝɆɗɘəɤ 

ɕɖɔɋɐɘɎɖəɤɘɗɥ ɗ ɕɔɒɔɟɢɤ ɣɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɛ ɒɋɘɔɊɔɈ ɑɎɓɋɏɓɔɉɔ 

ɕɖɔɉɖɆɒɒɎɖɔɈɆɓɎɥ.  

Ȱ ɕɋɖɋɝɎɗɑɋɓɓɡɒ ɆɗɕɋɐɘɆɒ ɗɑɋɊəɋɘ ɊɔɇɆɈɎɘɢ ɘɔ, ɝɘɔ ɗɎɗɘɋɒɡ ɓɎɌɓɋɉɔ əɖɔɈɓɥ 

ɥɈɑɥɤɘɗɥ, Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ, ɓɆɝɆɑɢɓɡɒɎ ɣɑɋɒɋɓɘɆɒɎ, Ɏɍ ɐɔɘɔɖɡɛ ɗɐɑɆɊɡɈɆɤɘɗɥ 

ɆɈɘɔɘɖɆɓɗɕɔɖɘɓɡɋ ɗɎɗɘɋɒɡ ɇɔɑɋɋ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ. 

ȰɆɐ ɕɖɆɈɎɑɔ, Ɉ ɗɔɗɘɆɈ ɗɖɋɊɓɎɛ ɗɎɗɘɋɒ ɈɛɔɊɥɘ ɣɑɋɒɋɓɘɡ, ɐɔɘɔɖɡɋ ɒɔɉəɘ 

ɕɖɋɊɗɘɆɈɑɥɘɢ ɗɔɇɔɏ ɒɓɔɉɔɚɆɍɓɡɋ Ɏ ɒɓɔɉɔɐɆɓɆɑɢɓɡɋ ɗɎɗɘɋɒɡ ɒɆɗɗɔɈɔɉɔ ɔɇɗɑə-

ɌɎɈɆɓɎɥ. ȵɔɣɘɔɒə ɒɔɊɋɑɎ ɘɆɐɎɛ ɗɎɗɘɋɒ Ɉɔ ɒɓɔɉɎɛ ɖɆɇɔɘɆɛ ɖɆɍɖɆɇɆɘɡɈɆɑɎɗɢ ɓɆ 

ɔɗɓɔɈɋ ɘɋɔɖɎɎ ɈɋɖɔɥɘɓɔɗɘɎ, Ɉ ɝɆɗɘɓɔɗɘɎ, ɔɊɓɔɉɔ Ɏɍ ɋɋ ɖɆɍɊɋɑɔɈ ð ɘɋɔɖɎɎ ɒɆɗɗɔɈɔɉɔ 

ɔɇɗɑəɌɎɈɆɓɎɥ.  

ȴɗɔɇɋɓɓɔɗɘɥɒɎ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ ɗɖɋɊɓɎɛ ɗɎɗɘɋɒ ɥɈɑɥɤɘɗɥ ɗɑɋɊəɤɟɎɋ 

ɚɆɐɘɔɖɡ:   

¶ ɕɋɖɋɈɔɍɐɆ ɉɖəɍɔɈ ɔɗəɟɋɗɘɈɑɥɋɘɗɥ ɕɔ ɖɆɊɎɆɑɢɓɔɒə ɒɆɖɞɖəɘə, ɈɋɘɈɎ ɐɔɘɔɖɔɉɔ 

ɓɆɝɎɓɆɤɘɗɥ Ɏ ɍɆɐɆɓɝɎɈɆɤɘɗɥ Ɉ ɔɊɓɔɒ ɜɋɓɘɖɆɑɢɓɔɒ ɉɖəɍɔɈɔɒ ɕəɓɐɘɋ, ɕɖɎ ɣɘɔɒ 

ɆɈɘɔɒɔɇɎɑɎ ɈɍɆɎɒɔɊɋɏɗɘɈəɤɘ Ɋɖəɉ ɗ Ɋɖəɉɔɒ ɝɋɖɋɍ ɔɇɟɎɋ ɕɔɗɘɡ ɕɔɉɖəɍɐɎ Ɏ 

ɖɆɍɉɖəɍɐɎ;  

¶ ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɉɔ ɈɡɛɔɊɆ ɓɆ ɑɎɓɎɤ ɆɈɘɔɒɔɇɎɑɋɏ Ɋɑɥ 

ɎɗɐɑɤɝɋɓɎɥ ɔɇɖɆɍɔɈɆɓɎɥ ɕɋɖɈɔɓɆɝɆɑɢɓɔɏ ɔɝɋɖɋɊɎ ɆɈɘɔɒɔɇɎɑɋɏ; 

¶ ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɓɆɍɓɆɝɋɓɎɥ ɔɝɋɖɋɊɓɔɏ ɔɘɕɖɆɈɐɎ ɆɈɘɔɒɔɇɎɑɥ ɕɔ ɔɊɓɔɏ Ɏɍ 

ɈɋɘɈɋɏ ɖɆɊɎɆɑɢɓɔɉɔ ɒɆɖɞɖəɘɆ Ɉ ɖɆɒɐɆɛ Ɏɛ ɖɆɇɔɘɡ ɕɔ ɖɆɗɕɎɗɆɓɎɤ ɘɆɐɎɒ ɔɇɖɆɍɔɒ, 

ɝɘɔɇɡ ɔɇɋɗɕɋɝɎɘɢ ɖɎɘɒɎɝɓɔɋ ɕɔɗɘəɕɑɋɓɎɋ ɆɈɘɔɒɔɇɎɑɋɏ Ɉ ɉɖəɍɔɈɡɋ ɕəɓɐɘɡ 

ɗɎɗɘɋɒɡ. 

ȼɋɓɘɖɆɑɢɓɡɏ Ɏ ɕɋɖɎɚɋɖɎɏɓɡɋ ɕəɓɐɘɡ ɗɖɋɊɓɎɛ ɗɎɗɘɋɒ Ɉ ɗɎɑə ɗɑɔɌɎɈɞɎɛɗɥ 

ɔɇɗɘɔɥɘɋɑɢɗɘɈ (ɕɑɆɓɎɖɔɈɐɎ, ɒɋɛɆɓɎɍɆɜɎɎ, ɖɋɌɎɒɆ ɖɆɇɔɘɡ Ɏ Ɋɖ.) Ɏɒɋɤɘ ɗɈɔɏ ɖɎɘɒ 

ɖɆɇɔɘɡ, ɐɔɘɔɖɡɏ ɒɔɌɋɘ ɔɘɑɎɝɆɘɢɗɥ ɔɘ ɖɎɘɒɆ ɖɆɇɔɘɡ ɊɖəɉɎɛ əɝɆɗɘɓɎɐɔɈ 

ɘɖɆɓɗɕɔɖɘɓɔɉɔ ɕɖɔɜɋɗɗɆ. Ȩ ɗɈɥɍɎ ɗ ɣɘɎɒ ɕɔɥɈɑɥɤɘɗɥ ɔɘɊɋɑɢɓɡɋ ɣɑɋɒɋɓɘɡ ɗɎɗɘɋɒɡ, 

ɔɕɖɋɊɋɑɥɤɟɎɋ ɕɖɔɕəɗɐɓəɤ ɗɕɔɗɔɇɓɔɗɘɢ Ɏ, ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɖɎɘɒ ɖɆɇɔɘɡ ɗɎɗɘɋɒɡ.  

1. ȵɋɖɈɆɥ ɒɆɘɋɒɆɘɎɝɋɗɐɆɥ ɒɔɊɋɑɢ ɊɔɗɘɆɈɔɐ ɉɖəɍɔɈ  

ȵɖɋɊɑɔɌɋɓɓɡɋ Ɉ ɗɘɆɘɢɋ ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɔɊɋɑɎ ɔɕɋɖɎɖəɤɘ ɗ ɖɋɏɗɆɒɎ, ɐɆɐ ɗ 

ɔɗɓɔɈɓɡɒɎ ɗəɟɓɔɗɘɥɒɎ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɓɋɔɇɛɔɊɎɒɔ ɈɈɋɗɘɎ ɕɔɓɥɘɎɋ Ɋɔɕəɗ-

ɘɎɒɔɉɔ ɖɋɏɗa, ɊɔɕəɗɘɎɒɔɉɔ ɕɑɆɓɆ ɊɔɗɘɆɈɔɐ (ɒɓɔɌɋɗɘɈɆ ɊɔɕəɗɘɎɒɡɛ ɓɋɕɋɖɋɗɋ-

ɐɆɤɟɎɛɗɥ ɖɋɏɗɔɈ) Ɏ ɔɕɖɋɊɋɑɎɘɢ ɗɘɖəɐɘəɖə ɊɆɓɓɡɛ ɕɔɓɥɘɎɏ. 
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Ȩ ɐɆɝɋɗɘɈɋ ɊɔɕəɗɘɎɒɔɉɔ ɕɑɆɓɆ ɊɔɗɘɆɈɔɐ ɕɖɎɒɋɒ ɒɓɔɌɋɗɘɈɔ ɕɆɖ Routes 
ɗɑɋɊəɤɟɋɉɔ ɈɎɊɆ: (Route, ὺӶ). ɍɊɋɗɢ ὺ țVehicles, ɉɊɋ Vehicles - ɒɓɔɌɋɗɘɈɔ 

ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɖɋɊɗɘɈ, a Route ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ əɕɔɖɥɊɔɝɋɓɓəɤ ɐɔɓɋɝɓəɤ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ ɕɆɖ ɈɎɊɆ (g, t), ɉɊɋ g - ɉɋɔɉɖɆɚɎɝɋɗɐɆɥ ɘɔɝɐɆ, a t - Ɉɖɋɒɥ ɋɋ 

ɕɔɗɋɟɋɓɎɥ.  

ȧəɊɋɒ ɓɆɍɡɈɆɘɢ ɕɆɖə ɈɎɊɆ (g, t), ɈɈɋɊɋɓɓəɤ Ɉɡɞɋ, ɣɑɋɒɋɓɘɔɒ ɖɆɗɕɎɗɆɓɎɥ 
ɊɔɗɘɆɈɐɎ. 

Ȫɑɥ ɕɖɔɗɘɔɘɡ ɇəɊɋɒ ɗɝɎɘɆɘɢ, ɝɘɔ ɣɑɋɒɋɓɘɡ ɖɆɗɕɎɗɆɓɎɥ ɊɔɗɘɆɈɔɐ ɑɤɇɔɉɔ 

ɖɋɏɗɆ əɕɔɖɥɊɔɝɋɓɡ ɕɔ ɈɔɍɖɆɗɘɆɓɎɤ ɈɖɋɒɋɓɎ ɕɔɗɋɟɋɓɎɥ. 

Ȫɑɥ ɚɔɖɒɆɑɎɍɆɜɎɎ ɗɔɔɘɈɋɘɗɘɈɎɥ ɒɋɌɊə ɖɋɏɗɆɒɎ Ɏ ɔɇɗɑəɌɎɈɆɤɟɎɒɎ Ɏɛ 

ɘɖɆɓɗɕɔɖɘɓɡɒɎ ɗɖɋɊɗɘɈɆɒɎ ɈɈɋɊɋɒ ɔɘɔɇɖɆɌɋɓɎɋ. 

ȧəɊɋɒ ɉɔɈɔɖɎɘɢ, ɝɘɔ, ɋɗɑɎ ɔɓɎ ɕɖɎɓɆɊɑɋɌɆɘ ɔɊɓɔɏ ɕɆɖɋ Ɏɍ 
ɒɓɔɌɋɗɘɈɆ Routes. Ȩ ɈɎɊə ɘɔɉɔ, ɝɘɔ ɖɋɏɗ ɒɔɌɋɘ ɇɡɘɢ ɔɇɗɑəɌɋɓ ɘɔɑɢɐɔ ɔɊɓɎɒ 
ɘɖɆɓɗɕɔɖɘɓɡɒ ɗɖɋɊɗɘɈɔɒ Ɏ ɕɖɎ ɣɘɔɒ ɔɊɓɔ ɘɖɆɓɗɕɔɖɘɓɔɋ ɗɖɋɊɗɘɈɔ ɒɔɌɋɘ 

ɔɇɗɑəɌɎɈɆɘɢ ɓɋɗɐɔɑɢɐɔ ɖɋɏɗɔɈ, ɊɆɓɓɔɋ ɔɘɔɇɖɆɌɋɓɎɋ ɥɈɑɥɋɘɗɥ ɓɋɎɓɢɋɐɘɎɈɓɡɒ Ɏ 

ɓɋɗɤɖɢɋɐɘɎɈɓɡɒ, 

ȵəɗɘɢ Ɉɔ ɒɓɔɌɋɗɘɈɋ Routes ɗɔɊɋɖɌɎɘɗɥ ɘ ɣɑɋɒɋɓɘɔɈ. ȴɇɔɍɓɆɝɎɒ ɒɓɔɌɋɗɘɈɔ 

ɊɔɗɘɆɈɔɐ, ɘɔɝɐɎ ɍɆɉɖəɍɐɎ Ɏ ɖɆɍɉɖəɍɐɎ ɐɔɘɔɖɡɛ ɕɔɕɆɑɎ Ɉ -ɡɏ ɣɑɋɒɋɓɘ Routes. 
ȷɚɔɖɒəɑɎɖəɋɒ ɓɋɐɔɘɔɖɡɋ əɗɑɔɈɎɥ ɊɔɕəɗɘɎɒɔɗɘɎ ɖɋɞɋɓɎɥ: 

1. ,ɉɊɋ S ð ɒɓɔɌɋɗɘɈɔ ɍɆɊɆɓɎɏ ɓɆ ɊɔɗɘɆɈɐə. 

, ɘɔ ɋɗɘɢ ɔɇɠɋɊɎɓɋɓɎɋ Ɉɗɋɛɕɔɑɓɔɗɘɢɤ ɕɔɐɖɡɈɆɋɘ 

ɎɗɛɔɊɓɔɋ ɒɓɔɌɋɗɘɈɔ ɊɔɗɘɆɈɔɐ, Ɏ ɕɖɎ ɣɘɔɒ ɔɊɓɆ ɊɔɗɘɆɈɐɆ ɗɔɊɋɖɌɎɘɗɥ Ɉ ɔɊɓɔɒ Ɏ 

ɘɔɑɢɐɔ ɔɊɓɔɒ ɖɋɏɗɋ.  

ȷɚɔɖɒəɑɎɖəɋɒ əɗɑɔɈɎɥ, ɐɔɘɔɖɡɒ ɔɇɥɍɆɓɆ əɊɔɈɑɋɘɈɔɖɥɘɢ ɚəɓɐɜɎɥ: 

2. ȫɗɑɎ                     , ɘɔ Ɉɡɕɔɑɓɥɤɘɗɥ ɗɑɋɊəɤɟɎɋ ɊɈɆ əɗɑɔɈɎɥ: 

 
3. ȷɔɔɘɈɋɘɗɘɈɎɋ ɐɆɘɋɉɔɖɎɎ ɉɖəɍɆ ɘɖɆɓɗɕɔɖɘɓɔɒə ɗɖɋɊɗɘɈə: 

 
4. ȹɗɑɔɈɎɥ ɗɔɔɘɈɋɘɗɘɈɎɥ ɖɆɗɕɎɗɆɓɎɥ: 

ɉɊɋ D(r) Ɏ L(r) ð ɥɈɑɥɤɘɗɥ 
ɚəɓɐɜɎɥɒɎ, ɍɆɊɆɓɓɡɒɎ ɓɆ ɒɓɔɌɋɗɘɈɋ ɊɔɗɘɆɈɔɐ: 

. ȭɊɋɗɢ Time ð Ɉɖɋɒɋɓɓɔɏ ɎɓɘɋɖɈɆɑ, Ɋɑɥ 
ɐɔɘɔɖɔɉɔ ɕɖɔɎɍɈɔɊɎɘɗɥ ɕɑɆɓɎɖɔɈɆɓɎɋ. 

ȺəɓɐɜɎɎ D(r) Ɏ L(r) ɕɔɐɆɍɡɈɆɤɘ ɒɔɒɋɓɘ ɖɆɍɉɖəɍɐɎ Ɏ ɍɆɉɖəɍɐɎ ɍɆɊɆɓɎɥ ɓɆ ɊɔɗɘɆɈɐə 

ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ. Ȯɛ ɚɎɍɎɝɋɗɐɎɏ ɗɒɡɗɑ ɗɑɋɊəɤɟɎɏ: Ɉ ɒɔɒɋɓɘ ɈɖɋɒɋɓɎ D(r) ɒɆɞɎɓɆ 
ɊɔɑɌɓɆ ɓɆɛɔɊɎɘɢɗɥ ɕɔɊ ɖɆɍɉɖəɍɐɔɏ Ɉ ɕəɓɐɘɋ PD(r), Ɇ Ɉ ɒɔɒɋɓɘ L(r) - ɕɔɊ ɕɔɉɖəɍɐɔɏ Ɉ 
ɕəɓɐɘɋ PL(r). 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɓɆ ɍɓɆɝɋɓɎɥ ɚəɓɐɜɎɏ D(r) Ɏ L(r)  ɒɔɌɓɔ  ɓɆɑɔɌɎɘɢ 
ɗɑɋɊəɤɟɎɋ ɔɉɖɆɓɎɝɋɓɎɥ:  
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5.     . 
ȪɆɓɓɡɋ ɔɉɖɆɓɎɝɋɓɎɥ ɕɔɐɆɍɡɈɆɤɘ, ɝɘɔ ɘɖɆɓɗɕɔɖɘɓɔɋ ɗɖɋɊɗɘɈɔ ɒɔɌɋɘ ɕɔɗɋɟɆɘɢ 

ɕəɓɐɘ ɍɆɉɖəɍɐɎ ɎɑɎ ɖɆɍɉɖəɍɐɎ ɘɔɑɢɐɔ Ɉ ɊɔɕəɗɘɎɒɡɏ Ɉɖɋɒɋɓɓɔɏ ɎɓɘɋɖɈɆɑ. 

ȷɘɔɎɘ ɔɘɒɋɘɎɘɢ, ɝɘɔ ɗəɟɓɔɗɘɢ, ɔɕɎɗɡɈɆɋɒɆɥ ɊɆɓɓɔɏ ɒɔɊɋɑɢɤ, ɓɆɐɑɆɊɡɈɆɋɘ 

ɔɉɖɆɓɎɝɋɓɎɋ ɓɆ ɈɎɊ ɚəɓɐɜɎɏ D(r) Ɏ L(r), ɐɔɘɔɖɡɋ ɇəɊəɘ ɍɆɊɆɓɡ ɕɖɎ ɕɔɗɘɖɔɋɓɎɎ 

ɊɔɕəɗɘɎɒɔɉɔ ɖɋɞɋɓɎɥ ɍɆɊɆɝɎ Ɉ ɔɕɎɗɡɈɆɋɒɔɒ ɈɎɊɋ. 

Ȫɑɥ ɕɔɗɘɖɔɋɓɎɥ ɚəɓɐɜɎɏ D(r) Ɏ L(r) ɓɋɔɇɛɔɊɎɒɔ ɈɈɋɗɘɎ ɗɑɋɊəɤɟɎɋ 

ɔɇɔɍɓɆɝɋɓɎɥ. 

ȵɔɊ Ɉɖɋɒɋɓɋɒ ɕɋɖɋɋɍɊɆ ɒɋɌɊə ɊɈəɒɥ ɘɔɝɐɆɒɎ ɇəɊɋɒ ɕɔɓɎɒɆɘɢ ɚəɓɐɜɎɤ G (t, u, v), 
ɕɔɐɆɍɡɈɆɤɟəɤ, ɗɐɔɑɢɐɔ ɈɖɋɒɋɓɎ ɓɋɔɇɛɔɊɎɒɔ ɍɆɘɖɆɘɎɘɢ Ɋɑɥ ɕɋɖɋɋɍɊɆ Ɏɍ ɕəɓɐɘɆ Ɏ Ɉ 
ɕəɓɐɘ v, ɔɗəɟɋɗɘɈɎɈ ɈɡɋɍɊ Ɏɍ Ɏ Ɉ ɒɔɒɋɓɘ ɈɖɋɒɋɓɎ t. ȦɓɆɑɎɘɎɝɋɗɐɎɏ ɈɎɊ ɊɆɓɓɔɏ 
ɚəɓɐɜɎɎ Ɉ ɘɋɐəɟɋɏ ɕɔɗɘɆɓɔɈɐɋ ɓɋɈɆɌɋɓ. ȲɔɌɓɔ ɗɝɎɘɆɘɢ, ɝɘɔ ɔɓɆ ɍɆɊɆɓɆ ɘɆɇɑɎɝɓɔ, 

ɛɔɘɥ ɓɆ ɕɖɆɐɘɎɐɋ Ɋɑɥ ɋɋ ɔɕɖɋɊɋɑɋɓɎɥ ɓɋɔɇɛɔɊɎɒɔ ɖɆɍɖɋɞɎɘɢ ɍɆɊɆɝə ɕɔɎɗɐɆ 

ɔɕɘɎɒɆɑɢɓɔɉɔ ɕəɘɎ ɓɆ ɉɖɆɚɋ Ɋɔɖɔɉ ɗ əɝɋɘɔɒ ɘɋɐəɟɋɏ ɊɔɖɔɌɓɔɏ ɔɇɗɘɆɓɔɈɐɎ. 

ȪɆɓɓɆɥ ɚəɓɐɜɎɥ ɓɋ ɥɈɑɥɋɘɗɥ ɗɎɒɒɋɘɖɎɝɓɔɏ Ɉ ɈɎɊə ɗɑɔɌɓɔɗɘɎ ɉɔɖɔɊɗɐɎɛ 

ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɋɘɋɏ. 

ȸɆɐɌɋ ɓɋɔɇɛɔɊɎɒɔ ɈɈɋɗɘɎ Ɉ ɖɆɗɗɒɔɘɖɋɓɎɋ ɚəɓɐɜɎɎ ɖɆɗɗɘɔɥɓɎɥ ɒɋɌɊə ɊɈəɒɥ 

ɘɔɝɐɆɒɎ. ȵɋɖɈɆɥ ð ɣɘɔ ɑɎɓɋɏɓɔɋ ɖɆɗɗɘɔɥɓɎɋ, ɔɕɖɋɊɋɑɥɋɒɔɋ ɕɔ ɚɔɖɒəɑɋ: 

 
Ȩɘɔɖɔɋ ɖɆɗɗɘɔɥɓɎɋ ɇəɊɋɒ ɓɆɍɈɆɘɢ ɉɋɔɉɖɆɚɎɝɋɗɐɎɒ. ȴɓɔ ɊɔɑɌɓɔ ɔɕɖɋɊɋɑɥɘɢɗɥ 

ɆɓɆɑɔɉɎɝɓɔ ɚəɓɐɜɎɎ G, ɘɔ ɋɗɘɢ ɕɔ ɉɖɆɚə ɊɔɖɔɌɓɔɏ ɗɋɘɎ ɕɖɎ ɖɋɞɋɓɎɎ ɍɆɊɆɝɎ ɔ 

ɕɔɎɗɐɋ ɐɖɆɘɝɆɏɞɋɉɔ ɒɆɖɞɖəɘɆ. ȴɇɔɍɓɆɝɎɒ ɊɆɓɓəɤ ɚəɓɐɜɎɤ  H (t, u, v). ȴɝɋɈɎɊɓɔ, 
ɝɘɔ ɍɓɆɝɋɓɎɥ G Ɏ H ɊɔɑɌɓɡ ɗɔɔɘɈɋɘɗɘɈɔɈɆɘɢ ɔɊɓɔɒə Ɏ ɘɔɒə Ɍɋ ɒɆɖɞɖəɘə. 

Ȩ ɖɆɒɐɆɛ ɊɆɓɓɔɉɔ ɎɗɗɑɋɊɔɈɆɓɎɥ ɗɝɎɘɆɋɘɗɥ, ɝɘɔ ɍɓɆɝɋɓɎɥ G Ɏ ȳ ɔɕɖɋ-

Ɋɋɑɥɤɘɗɥ ɗ əɝɋɘɔɒ ɘɖɆɓɗɕɔɖɘɓɔɏ ɔɇɗɘɆɓɔɈɐɎ ɓɆ ɒɔɒɋɓɘ ɈɡɋɍɊɆ Ɏɍ ɕəɓɐɘɆ 

ɔɘɕɖɆɈɑɋɓɎɥ Ɏ. ȵɖɎ ɖɋɆɑɎɍɆɜɎɎ ɖɆɍɖɆɇɔɘɆɓɓɔɉɔ ɆɑɉɔɖɎɘɒɆ ɕɖɋɊɕɔɑɆɉɆɑɔɗɢ 
ɎɗɕɔɑɢɍɔɈɆɓɎɋ Ɉɓɋɞɓɋɏ ɐɔɒɕɔɓɋɓɘɡ ɖɋɞɋɓɎɥ ɊɆɓɓɔɏ ɍɆɊɆɝɎ. ȪɆɓɓɆɥ 

ɐɔɒɕɔɓɋɓɘɆ ɓɆ ɔɗɓɔɈɋ ɗɘɆɘɎɗɘɎɝɋɗɐɎɛ ɊɆɓɓɡɛ GPS ɓɆɈɎɉɆɜɎɎ ɗɘɖɔɎɘ ɕɖɔɉɓɔɍ 

ɘɖɆɓɗɕɔɖɘɓɔɏ ɔɇɗɘɆɓɔɈɐɎ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, əɊɆɑɔɗɢ ɕɋɖɋɏɘɎ ɔɘ ɗɘɔɛɆɗɘɎɝɋɗɐɔɏ 

ɍɆɊɆɝɎ ɐ ɊɋɘɋɖɒɎɓɎɖɔɈɆɓɓɔɏ. ȴɊɓɆɐɔ ɓɆ ɕɔɑəɝɋɓɎɋ ɔɊɓɔɉɔ ɍɓɆɝɋɓɎɥ G Ɏ ȳ ɓɆ 
ɘɋɗɘɔɈɡɛ ɐɔɒɕɢɤɘɋɖɆɛ əɛɔɊɎɑɔ ɔɐɔɑɔ 1 ɗɋɐəɓɊɡ ɕɖɔɜɋɗɗɔɖɓɔɉɔ ɈɖɋɒɋɓɎ, ɝɘɔ 

ɈɡɍɈɆɑɔ ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɒɎɓɎɒɎɍɆɜɎɎ ɐɔɑɎɝɋɗɘɈɆ ɔɇɖɆɟɋɓɎɏ ɐ ɊɆɓɓɔɒə 

ɗɋɖɈɎɗə. ȶɋɞɋɓɎɋ ɣɘɔɏ ɕɖɔɇɑɋɒɡ ɕɔɊɖɔɇɓɋɋ ɖɆɗɗɒɔɘɖɋɓɔ ɓɎɌɋ. 

ȵɔɓɥɘɓɔ, ɝɘɔ ɘɖɆɓɗɕɔɖɘɓɔɋ ɗɖɋɊɗɘɈɔ ɓɋ ɒɔɌɋɘ ɒɉɓɔɈɋɓɓɔ ɕɋɖɋɒɋɗɘɎɘɢɗɥ Ɏɍ 

ɔɊɓɔɏ ɘɔɝɐɎ Ɉ Ɋɖəɉəɤ, ɕɔɣɘɔɒə ɕɖɎ ɍɆɊɆɓɎɎ ɚəɓɐɜɎɏ D(r) Ɏ L(r) ɓɋɔɇɛɔɊɎɒɔ 
əɝɎɘɡɈɆɘɢ ɘɔɘ ɚɆɐɘ, ɝɘɔ ɘɔɝɐɎ Ɉ ɖɋɏɗɋ ɊɔɑɌɓɡ ɇɡɘɢ əɕɔɖɥɊɔɝɋɓɡ Ɉ 

ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɕɔɖɥɊɐɔɒ Ɏɛ ɕɖɔɛɔɌɊɋɓɎɥ ɒɆɞɎɓɔɏ ɕɖɎ ɈɡɕɔɑɓɋɓɎɎ ɍɆɐɆɍɔɈ. 

Ȫɑɥ əɐɆɍɆɓɎɥ ɕɔɖɥɊɐɆ ɕɖɔɛɔɌɊɋɓɎɥ ɒɆɞɎɓɔɏ ɘɔɝɋɐ Ɉ ɖɋɏɗɋ ɈɈɋɊɋɒ ɎɓɊɋɐɗ j 

Ɋɑɥ ɣɑɋɒɋɓɘɔɈ, ɘɔ ɋɗɘɢ ɗɔɗɘɆɈ ɖɋɏɗɆ ɇəɊɋɘ ɍɆɕɎɗɡɈɆɘɢɗɥ ɗɑɋɊəɤɟɎɒ 

ɔɇɖɆɍɔɒ: 

ɉɊɋ ð ɐɔɑɎɝɋɗɘɈɔ ɘɔɝɋɐ Ɉ ɖɋɏɗɋ, a j - ɕɔɖɥɊɔɐ 

ɕɔɗɋɟɋɓɎɥ ɘɔɝɋɐ. 
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ȭɆɕɎɗɆɈ ɖɋɏɗ ɓɋ Ɉ ɈɎɊɋ ɒɓɔɌɋɗɘɈɆ ɍɆɥɈɔɐ ɓɆ ɊɔɗɘɆɈɐə, Ɇ Ɉ ɈɎɊɋ 

əɕɔɖɥɊɔɝɋɓɓɔɏ ɕɔ ɒɋɖɋ ɕɔɗɋɟɋɓɎɥ ɘɖɆɓɗɕɔɖɘɓɡɒ ɗɖɋɊɗɘɈɔɒ əɕɔɖɥɊɔɝɋɓɓɔɏ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɘɔɝɋɐ ɊɔɗɘɆɈɐɎ, ɕɔɑəɝɎɒ ɖɋɏɗ Ɉ ɈɎɊɋ: 

 
ȭɊɋɗɢ Ɉɡɕɔɑɓɥɋɘɗɥ ɗɑɋɊəɤɟɋɋ əɗɑɔɈɎɋ: 

 
ɘɔ ɋɗɘɢ Ɉɗɋ ɉɋɔɉɖɆɚɎɝɋɗɐɎɋ ɘɔɝɐɎ ɥɈɑɥɤɘɗɥ ɎɑɎ ɘɔɝɐɔɏ ɕɔɉɖəɍɐɎ, ɎɑɎ 

ɘɔɝɐɔɏ ɖɆɍɉɖəɍɐɎ ɓɋɐɔɘɔɖɔɉɔ ɍɆɊɆɓɎɥ ɓɆ ɊɔɗɘɆɈɐə, ɕɔɕɆɈɞɋɉɔ Ɉ ɖɋɏɗ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɔɇɔɍɓɆɝɎɈ  Ɉɖɋɒɥ ɕɔɗɋɟɋɓɎɥ ɕəɓɐɘɆ, ɕɔɑəɝɎɒ, ɝɘɔ 
ɣɘɔɘ ɒɔɒɋɓɘ ɈɖɋɒɋɓɎ ɗɔɈɕɆɊɆɋɘ ɑɎɇɔ ɗ D(r), ɑɎɇɔ ɗ L(r), ɉɊɋ r ð 

ɗɔɔɘɈɋɘɗɘɈəɤɟɋɋ ɍɆɊɆɓɎɋ ɓɆ ɊɔɗɘɆɈɐə. 

ȨɈɎɊə ɈɈɋɊɋɓɓɡɛ ɔɇɔɍɓɆɝɋɓɎɏ ɒɔɌɓɔ ɗɚɔɖɒəɑɎɖɔɈɆɘɢ ɗɑɋɊəɤɟəɤ ɚɔɖɒəɑə 

Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ: 

 

ȭɊɋɗɢ - Ɉɖɋɒɥ ɕɖɋɇɡɈɆɓɎɥ Ɉ ɘɔɝɐɋ. 

ȹɝɎɘɡɈɆɥ ɔɕɎɗɆɓɓɡɋ Ɉɡɞɋ ɔɇɔɍɓɆɝɋɓɎɥ, ɒɔɌɓɔ ɍɆɊɆɘɢ ɈɎɊ ɚəɓɐɜɎɎ D(r) Ɏ 
L(r): 

 
ȧəɊɋɒ ɓɆɍɡɈɆɘɢ ɊɔɕəɗɘɎɒɡɒ ɖɋɞɋɓɎɋɒ ɍɆɊɆɝɎ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɘɖɆɓɗɕɔɖɘɆ 

ɖɋɞɋɓɎɋ, əɊɔɈɑɋɘɈɔɖɥɤɟɋɋ ɔɕɎɗɆɓɓɡɒ Ɉɡɞɋ ɗɈɔɏɗɘɈɆɒ 1-4. 

Ȩ ɐɆɝɋɗɘɈɋ ɔɕɘɎɒɆɑɢɓɔɉɔ ɖɋɞɋɓɎɥ ɕɖɎɓɎɒɆɋɘɗɥ ɊɔɕəɗɘɎɒɔɋ ɖɋɞɋɓɎɋ, 

ɊɔɗɘɆɈɑɥɤɟɋɋ ɒɎɓɎɒəɒ ɓɋɐɔɘɔɖɔɒə ɚəɓɐɜɎɔɓɆɑə. ȰɆɐ ɕɖɆɈɎɑɔ, 

ɒɎɓɎɒɎɍɎɖəɋɘɗɥ ɚəɓɐɜɎɔɓɆɑ ɎɍɊɋɖɌɋɐ ɓɆ ɈɡɕɔɑɓɋɓɎɋ ɍɆɐɆɍɔɈ. ȸɆɐɔɉɔ ɖɔɊɆ 

ɚəɓɐɜɎɔɓɆɑ ɍɆɈɎɗɎɘ ɔɘ ɖɥɊɆ ɕɆɖɆɒɋɘɖɔɈ, ɕɔɊɇɔɖ ɐɔɘɔɖɡɛ ɥɈɑɥɋɘɗɥ ɘɋɒɔɏ Ɋɑɥ 

ɔɘɊɋɑɢɓɔɉɔ ɎɗɗɑɋɊɔɈɆɓɎɥ. ȴɊɓɆɐɔ ɔɗɓɔɈɓɡɒ ɎɗɘɔɝɓɎɐɔɒ ɎɍɊɋɖɌɋɐ ɥɈɑɥɋɘɗɥ, 

ɘɆɐ ɓɆɍɡɈɆɋɒɆɥ, ɘɖɆɓɗɕɔɖɘɓɆɥ ɖɆɇɔɘɆ, ɍɆɈɎɗɥɟɆɥ ɔɘ ɗəɒɒɆɖɓɔɏ ɊɑɎɓɡ ɕɖɔɇɋɉɆ 

ɘɖɆɓɗɕɔɖɘɆ. 

Ȩ ɓɆɗɘɔɥɟɋɒ ɎɗɗɑɋɊɔɈɆɓɎɎ ɍɆ ɒɎɓɎɒɎɍɎɖəɋɒɡɏ ɚəɓɐɜɎɔɓɆɑ ɕɖɎɒɋɒ 

ɗəɒɒɆɖɓəɤ ɊɑɎɓə Ɉɗɋɛ ɖɋɏɗɔɈ. ȵɔɊɖɔɇɓɋɋ ɆɓɆɑɎɘɎɝɋɗɐɎɏ ɈɎɊ Ɏ ɗɈɔɏɗɘɈɆ 

ɊɆɓɓɔɉɔ ɚəɓɐɜɎɔɓɆɑɆ ɕɖɎɈɋɊɋɓɡ ɓɎɌɋ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɕɖɋɊɑɔɌɋɓɓɆɥ ɆɈɘɔɖɆɒɎ ɔɇɟɆɥ ɒɆɘɋɒɆɘɎɝɋɗɐɆɥ ɒɔɊɋɑɢ 

əɕɖɆɈɑɋɓɎɥ ɊɔɗɘɆɈɐɆɒɎ ɗ ɊɎɓɆɒɎɝɋɗɐɎɒ ɓɆɇɔɖɔɒ ɔɉɖɆɓɎɝɋɓɎɏ ɚɔɖɒəɑɎɖəɋɘɗɥ 

ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 
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ȵɔɗɘɆɈɑɋɓɓɆɥ    ɘɆɐɎɒ    ɔɇɖɆɍɔɒ   ɍɆɊɆɝɆ   ɒɔɌɋɘ    ɓɋ     Ɏɒɋɘɢ      ɊɔɕəɗɘɎɒɔɉɔ  

ɖɋɞɋɓɎɥ ɕɖɎ ɒɆɑɋɓɢɐɔɒ Ɋɔɗɘəɕɓɔɒ ɕɆɖɐɋ ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɖɋɊɗɘɈ. 

3. ȨɘɔɖɆɥ ɒɆɘɋɒɆɘɎɝɋɗɐɆɥ ɒɔɊɋɑɢ ɊɔɗɘɆɈɔɐ ɉɖəɍɔɈ  

ȨɈɎɊə ɔɉɖɆɓɎɝɋɓɓɔɗɘɎ ɘɖɆɓɗɕɔɖɘɓɔɉɔ ɕɆɖɐɆ, ɒɔɊɋɑɢ I ɓɋ ɈɗɋɉɊɆ Ɏɒɋɋɘ ɊɔɕəɗɘɎɒɔɋ 

ɖɋɞɋɓɎɋ. ȷɔɉɑɆɗɓɔ ɘɖɋɇɔɈɆɓɎɥɒ ɣɐɗɕɋɖɘɔɈ, Ɉ ɘɆɐɔɒ ɗɑəɝɆɋ ɘɆɐɌɋ ɓɋɔɇɛɔɊɎɒɔ 

ɕɔɗɘɖɔɎɘɢ ɓɋɐɔɘɔɖɡɏ ɕɑɆɓ ɊɔɗɘɆɈɔɐ. 

Ȩ ɣɘɔɒ ɗɑəɝɆɋ ɓɋɔɇɛɔɊɎɒɔ ɕɖɎɓɎɒɆɘɢ ɖɋɞɋɓɎɋ ɔɇ ɎɗɐɑɤɝɋɓɎɎ ɓɋɐɔɘɔɖɡɛ 

ɊɔɗɘɆɈɔɐ Ɏɍ ɖɆɗɗɒɔɘɖɋɓɎɥ. Ȫɑɥ ɖɋɞɋɓɎɥ ɣɘɔɉɔ ɈɔɕɖɔɗɆ ɊɔɕəɗɘɎɒɔ ɈɈɔɊɎɘɢ 

ɓɋɐɔɘɔɖəɤ ɚəɓɐɜɎɤ ɕɔɑɋɍɓɔɗɘɎ ɔɘ ɕɔɗɋɟɋɓɎɥ ɎɑɎ ɓɋɕɔɗɋɟɋɓɎɥ ɘɔɝɋɐ 

ɊɔɗɘɆɈɔɐ. 

ȵɔɗɑɋ ɔɕɖɔɗɆ ɣɐɗɕɋɖɘɔɈ Ɋɑɥ əɓɎɚɎɐɆɜɎɎ ɒɔɊɋɑɎ Ɏ Ɉ ɈɎɊə ɕɖɆɐɘɎɝɋɗɐɔɏ 

ɗɑɔɌɓɔɗɘɎ ɇɡɑɔ ɕɖɎɓɥɘɔ ɖɋɞɋɓɎɋ ɗɝɎɘɆɘɢ ɕɔɗɋɟɋɓɎɋ ɐɆɌɊɔɏ ɘɔɝɐɎ ɖɆɈɓɔ 

ɕɔɑɋɍɓɔɏ Ɋɑɥ ɘɖɆɓɗɕɔɖɘɓɔɏ ɐɔɒɕɆɓɎɎ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɖɋɞɋɓɎɋ ɍɆɊɆɝɎ ɗɈɔɊɎɘɗɥ ɐ 

ɒɆɐɗɎɒɎɍɆɜɎɎ ɐɔɑɎɝɋɗɘɈɆ ɕɔɗɋɟɋɓɓɡɛ Ɉ ɛɔɊɋ ɈɡɕɔɑɓɋɓɎɥ ɕɑɆɓɆ ɊɔɗɘɆɈɔɐ ɘɔɝɋɐ. 

ȴɘɊɋɑɢɓɔ ɗɘɔɎɘ ɔɘɒɋɘɎɘɢ, ɝɘɔ Ɋɑɥ ɕɔɑəɝɋɓɓɔɉɔ ɓɋɕɔɑɓɔɉɔ ɕɑɆɓɆ ɊɔɗɘɆɈɔɐ 

ɓɋɔɇɛɔɊɎɒɔ ɗɔɇɑɤɗɘɎ ɈɡɕɔɑɓɋɓɎɋ Ɉɗɋɛ ɔɉɖɆɓɎɝɋɓɎɏ ɒɔɊɋɑɎ I, ɐɖɔɒɋ ɔɉɖɆɓɎ-

ɝɋɓɎɥ (11), ɉɆɖɆɓɘɎɖəɤɟɋɉɔ ɔɇɗɑəɌɎɈɆɓɎɋ Ɉɗɋɛ ɍɆɐɆɍɔɈ ɓɆ ɊɔɗɘɆɈɐə. 

ȹɝɎɘɡɈɆɥ ɈɡɞɋɗɐɆɍɆɓɓɔɋ, ɒɆɘɋɒɆɘɎɝɋɗɐɆɥ ɒɔɊɋɑɢ, ɎɗɕɔɑɢɍəɋɒɆɥ Ɉ ɣɘɔɒ ɗɑəɝɆɋ, 

ɚɔɖɒɆɑɎɍəɋɘɗɥ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

 
ȭɊɋɗɢ ɔɍɓɆɝɆɋɘ ɐɔɑɎɝɋɗɘɈɔ ɉɋɔɉɖɆɚɎɝɋɗɐɎɛ ɘɔɝɋɐ, ɕɔɕɆɈɞɎɛ Ɉ 

ɖɋɏɗ R. 
ȪɆɓɓɆɥ ɒɆɘɋɒɆɘɎɝɋɗɐɆɥ ɒɔɊɋɑɢ Ɏɗɕɔɑɢɍəɋɘ ɔɉɖɆɓɎɝɋɓɎɥ (5)-(10), ɘɔ ɋɗɘɢ ɕɔɑəɝɋɓ-

ɓɡɋ ɖɋɏɗɡ əɊɔɈɑɋɘɈɔɖɥɤɘ ɔɉɖɆɓɎɝɋɓɎɥɒ ɖɆɗɕɎɗɆɓɎɥ, ɉɖəɍɔɕɔɊɠɋɒɓɔɗɘɎ Ɏ 

ɈɔɍɒɔɌɓɔɗɘɎ ɊɔɍɆɉɖəɍɐɎ Ɉ ɕɖɔɜɋɗɗɋ ɗɑɋɊɔɈɆɓɎɥ ɕɔ ɒɆɖɞɖəɘə. 

4. ȴɇɟɆɥ ɒɋɘɔɊɔɑɔɉɎɥ ɔɕɘɎɒɎɍɆɜɎɎ Ɉ ɈɡɞɋəɐɆɍɆɓɓɡɛ ɒɔɊɋɑɥɛ  

ȭɆɊɆɝɎ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɗ ɕɔɊɔɇɓɔɉɔ ɖɔɊɆ ɔɉɖɆɓɎɝɋɓɎɥɒɎ, ɐɆɐ ɕɖɆɈɎɑɔ, ɖɋɞɆɤɘɗɥ 

ɖɆɍɑɎɝɓɡɒɎ ɉɋɓɋɘɎɝɋɗɐɎɒɎ ɒɋɘɔɊɆɒɎ. ȪɆɓɓɡɋ ɒɋɘɔɊɡ ɕɔɊɖɆɍəɒɋɈɆɤɘ ɓɆɑɎɝɎɋ 

ɕɔɑɓɔɗɘɢɤ ɔɕɖɋɊɋɑɋɓɓɔɉɔ ɉɖɆɚɆ ɘɖɆɓɗɕɔɖɘɓɔɏ ɊɔɗɘəɕɓɔɗɘɎ (ɒɆɘɖɎɜɡ, ɗɔɊɋɖɌɆɟɋɏ 

Ɉɖɋɒɥ ɎɑɎ ɖɆɗɗɘɔɥɓɎɥ ɕɋɖɋɋɍɊɔɈ ɒɋɌɊə ɉɋɔɉɖɆɚɎɝɋɗɐɎɒɎ ɘɔɝɐɆɒɎ). ȷ əɝɋɘɔɒ ɈɔɕɖɔɗɔɈ 

ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ ɘɖɆɓɗɕɔɖɘɓɔɏ ɔɇɗɘɆɓɔɈɐɎ ɓɆ ɒɔɒɋɓɘ ɕɖɔɋɍɊɆ ɒɆɞɎɓɡ ɉɖɆɚ 

ɘɖɆɓɗɕɔɖɘɓɔɏ ɊɔɗɘəɕɓɔɗɘɎ ɓɋɑɢɍɥ ɗɝɎɘɆɘɢ ɊɋɘɋɖɒɎɓɎɖɔɈɆɓɓɡɒ. ȸɔ ɋɗɘɢ ɋɉɔ 

ɓɋɔɇɛɔɊɎɒɔ ɕɔɑəɝɆɘɢ Ɉ ɛɔɊɋ ɖɋɞɋɓɎɥ ɍɆɊɆɝɎ. 

ȸɆɐɔɏ ɕɔɊɛɔɊ ɗəɟɋɗɘɈɋɓɓɔ əɈɋɑɎɝɎɘ Ɉɖɋɒɥ ɖɆɇɔɘɡ ɆɑɉɔɖɎɘɒɆ, ɘɆɐ ɐɆɐ Ɋɑɥ n 

ɊɔɗɘɆɈɔɐ ɓɋɔɇɛɔɊɎɒɔ ɖɋɞɎɘɢ n(n-1) ɍɆɊɆɝ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ. ȵɖɎ ɣɘɔɒ ɈɔɍɓɎɐɑɆ 
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ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɒɎɓɎɒɎɍɎɖɔɈɆɘɢ ɐɔɑɎɝɋɗɘɈɔ ɔɇɖɆɟɋɓɎɏ ɐ ɉɖɆɚə ɘɖɆɓɗɕɔɖɘɓɔɏ 

ɊɔɗɘəɕɓɔɗɘɎ. 

Ȫɑɥ ɊɔɗɘɎɌɋɓɎɥ ɣɘɔɏ ɜɋɑɎ ɕɖɋɊɑɔɌɋɓ ɊɈəɛɞɆɉɔɈɡɏ ɒɋɘɔɊ ɔɕɘɎɒɎɍɆɜɎɎ, ɓɆ 

ɕɋɖɈɔɒ ɞɆɉɋ ɐɔɘɔɖɔɉɔ ɒɔɌɓɔ ɎɗɕɔɑɢɍɔɈɆɘɢ ɕɖɎɇɑɎɌɋɓɓɡɋ ɕɆɖɆɒɋɘɖɡ ɉɖɆɚɆ 

ɘɖɆɓɗɕɔɖɘɓɔɏ ɊɔɗɘəɕɓɔɗɘɎ (ɓɆɕɖɎɒɋɖ, ɑɎɓɋɏɓɡɋ ɖɆɗɗɘɔɥɓɎɥ, ɔɕɖɋɊɋɑɋɓɎɋ 

ɐɔɘɔɖɡɛ ɘɖɋɇəɋɘ ɓɋɗɖɆɈɓɎɒɔ ɒɋɓɢɞɎɛ ɍɆɘɖɆɘ ɖɋɗəɖɗɔɈ, ɝɋɒ ɖɋɞɋɓɎɥ, ɍɆɊɆɝɎ 

ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ). Ƀɘɔɘ ɕɔɊɛɔɊ, ɐɆɐ ɕɔɐɆɍɆɑɔ ɘɋɗɘɎɖɔɈɆɓɎɋ ɕɔɑəɝɋɓɓɔɉɔ ɆɑɉɔɖɎɘɒɆ 

ɖɋɞɋɓɎɥ, ɕɔɍɈɔɑɎɑ ɗɔɐɖɆɘɎɘɢ Ɉɖɋɒɥ ɕɔɑəɝɋɓɎɥ ɖɋɞɋɓɎɥ ɗ ɓɋɗɐɔɑɢɐɎɛ ɝɆɗɔɈ 

(ɕɔɘɖɆɝɋɓɓɡɛ ɓɆ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɉɖɆɚɆ ɘɖɆɓɗɕɔɖɘɓɔɏ ɊɔɗɘəɕɓɔɗɘɎ, ɐɆɐ ɕɔɐɆɍɆɑɔ 

ɕɖɔɚɎɑɎɖɔɈɆɓɎɋ) Ɋɔ 15 ɒɎɓəɘ ɓɆ ɈɛɔɊɓɡɛ ɊɆɓɓɡɛ, ɈɐɑɤɝɆɤɟɎɛ 350 ɍɆɥɈɔɐ ɓɆ 

ɊɔɗɘɆɈɐə. 

Ȩ ɓɆɗɘɔɥɟɋɒ ɎɗɗɑɋɊɔɈɆɓɎɎ ɕɖɋɊɑɆɉɆɋɘɗɥ ɖɆɍɇɎɘɢ ɕɖɔɜɋɗɗ ɕɔɗɘɖɔɋɓɎɥ ɖɋɞɋɓɎɥ 

ɍɆɊɆɝɎ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɗ ɖɆɍɑɎɝɓɡɒɎ ɔɉɖɆɓɎɝɋɓɎɥɒɎ ɓɆ ɓɋɗɐɔɑɢɐɔ ɣɘɆɕɔɈ. 

Ȩ ɕɖɔɜɋɗɗɋ ɖɋɞɋɓɎɥ ɖɆɗɗɒɆɘɖɎɈɆɋɒɔɏ ɍɆɊɆɝɎ ɘɖɋɇəɋɘɗɥ ɖɆɍɖɋɞɎɘɢ ɗɑɋɊəɤɟɎɋ 

ɕɔɊɍɆɊɆɝɎ: 

1. ɔɕɖɋɊɋɑɎɘɢ ɐɔɑɎɝɋɗɘɈɔ ɖɋɏɗɔɈ, ɓɋɔɇɛɔɊɎɒɡɛ Ɋɑɥ ɔɇɗɑəɌɎɈɆɓɎɥ ɓɆɇɔɖɆ 

ɍɆɥɈɔɐ ɓɆ ɊɔɗɘɆɈɐə; 

2. ɔɕɖɋɊɋɑɎɘɢ, ɐɆɐɎɋ ɍɆɥɈɐɎ ɓɆ ɊɔɗɘɆɈɐə ɊɔɑɌɓɡ ɇɡɘɢ ɔɇɗɑəɌɋɓɡ Ɉ ɐɆɌɊɔɒ Ɏɍ 

ɖɋɏɗɔɈ; 

3. əɕɔɖɥɊɔɝɎɘɢ ɊɔɗɘɆɈɐɎ Ɉ ɖɋɏɗɋ, ɒɎɓɎɒɎɍɎɖəɥ ɔɕɘɎɒɎɍɆɜɎɔɓɓɡɏ 

ɚəɓɐɜɎɔɓɆɑ. 

Ȩ ɖɆɒɐɆɛ ɖɆɍɖɆɇɆɘɡɈɆɋɒɔɉɔ ɒɋɘɔɊɆ ɖɋɞɋɓɎɥ ɍɆɊɆɝɎ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɕɖɋɊɕɔɑɆɉɆɋɘɗɥ 

ɖɋɞɆɘɢ ɊɆɓɓɡɋ ɍɆɊɆɝɎ ɔɘɊɋɑɢɓɔ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɈɓɆɝɆɑɋ ɇəɊɋɘ ɔɕɖɋɊɋɑɋɓɔ 

ɕɖɋɊɕɔɑɔɌɎɘɋɑɢɓɔɋ ɐɔɑɎɝɋɗɘɈɔ ɓɋɔɇɛɔɊɎɒɡɛ Ɋɑɥ ɔɇɗɑəɌɎɈɆɓɎɥ ɓɆɇɔɖɆ ɍɆɥɈɔɐ ɓɆ 

ɊɔɗɘɆɈɐə ɖɋɏɗɔɈ Ɏ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɕɔ ɓɎɒ ɘɔɝɋɐ ɊɔɗɘɆɈɐɎ, Ɇ ɍɆɘɋɒ ɇəɊɋɘ ɕɖɔɎɍɈɋɊɋɓɔ 

əɕɔɖɥɊɔɝɎɈɆɓɎɋ ɘɔɝɋɐ ɈɓəɘɖɎ ɖɋɏɗɔɈ. 

ȵɔɗɐɔɑɢɐə Ɉ ɕɖɔɜɋɗɗɋ ɖɋɞɋɓɎɥ ɍɆɊɆɝɎ ɓɋɔɇɛɔɊɎɒɔ əɝɎɘɡɈɆɘɢ ɇɔɑɢɞɔɋ 

ɐɔɑɎɝɋɗɘɈɔ ɔɉɖɆɓɎɝɋɓɎɏ, Ɉ ɘɔɒ ɝɎɗɑɋ ɔɉɖɆɓɎɝɋɓɎɥ ɕɔ ɖɆɗɕɎɗɆɓɎɤ, ɘɔ Ɉ 

ɕɖɔɜɋɗɗɋ ɖɋɞɋɓɎɥ ɕɔɊɍɆɊɆɝ 2 Ɏ 3 ɈɔɍɒɔɌɓɔ əɘɔɝɓɋɓɎɋ ɖɋɍəɑɢɘɆɘɔɈ ɖɋɞɋɓɎɥ 

ɕɖɋɊɡɊəɟɎɛ ɕɔɊɍɆɊɆɝ. 

ȸɆɐɔɏ ɕɔɊɛɔɊ ɊɋɑɆɋɘ ɕɔɗɘɖɔɋɓɓɡɏ ɒɋɘɔɊ ɇɔɑɋɋ ɉɎɇɐɎɒ Ɏ ɕɔɍɈɔɑɥɋɘ ɖɆɗɗɒɔɘɖɋɘɢ 

ɇɔɑɢɞɋɋ ɝɎɗɑɔ ɒɋɘɔɊɔɈ ɖɋɞɋɓɎɥ ɐɆɌɊɔɏ Ɏɍ ɔɕɎɗɆɓɓɡɛ ɕɔɊɍɆɊɆɝ Ɋɑɥ ɊɔɗɘɎɌɋɓɎɥ 

ɑəɝɞɎɛ ɖɋɍəɑɢɘɆɘɔɈ. ȵɖɋɊɗɘɆɈɑɋɓɎɋ ɍɆɊɆɝɎ ɒɆɖɞɖəɘɎɍɆɜɎɎ Ɉ ɈɎɊɋ ɓɋɗɐɔɑɢɐɎɛ 

ɕɔɊɍɆɊɆɝ ɕɔɍɈɔɑɥɋɘ ɕɖɔɎɍɈɔɊɎɘɢ ɉɎɇɐəɤ ɓɆɗɘɖɔɏɐə ɐɆɌɊɔɉɔ Ɏɍ ɣɘɆɕɔɈ ɖɋɞɋɓɎɥ Ɏ 

ɗɔɍɊɆɈɆɘɢ ɆɊɆɕɘɎɈɓɡɋ ɒɋɘɔɊɡ ɖɋɞɋɓɎɥ ɘɖɆɓɗɕɔɖɘɓɔɏ ɍɆɊɆɝɎ ɗ ɒɎɓɎɒɆɑɢɓɡɒɎ 

ɍɆɘɖɆɘɆɒɎ ɓɆ ɎɍɒɋɓɋɓɎɋ Ɋɑɥ ɐɆɌɊɔɉɔ ɕɔɑɢɍɔɈɆɘɋɑɥ ɗ əɝɋɘɔɒ ɋɉɔ ɘɖɋɇɔɈɆɓɎɏ. ȵɔɒɎɒɔ 

ɣɘɔɉɔ, ɊɋɐɔɒɕɔɍɎɜɎɥ ɒɓɔɌɋɗɘɈɆ ɍɆɥɈɔɐ ɓɆ ɊɔɗɘɆɈɐə ɕɔɍɈɔɑɥɋɘ ɗəɟɋɗɘɈɋɓɓɔ ɗɓɎɍɎɘɢ 

ɖɆɍɒɋɖɓɔɗɘɢ ɖɋɞɆɋɒɔɏ ɍɆɊɆɝɎ. 

ȵɖɋɊɑɆɉɆɋɒɆɥ ɒɋɘɔɊɔɑɔɉɎɥ ɒɔɌɋɘ ɕɔɍɈɔɑɎɘɢ ɕɖɎɒɋɓɥɘɢ ɖɆɍɑɎɝɓɡɋ ɒɋɘɔɊɡ 

ɕɔɗɘɖɔɋɓɎɥ ɖɋɏɗɆ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɈɎɊɆ Ɏ ɗɈɔɏɗɘɈ ɐɆɌɊɔɉɔ Ɏɍ ɕɔɑəɝɋɓɓɡɛ 

ɉɋɔɉɖɆɚɎɝɋɗɐɎɛ ɖɆɏɔɓɔɈ, ɔɇɋɗɕɋɝɎɈɆɥ, ɘɆɐɎɒ ɔɇɖɆɍɔɒ, ɎɓɊɎɈɎɊəɆɑɢɓɡɏ ɕɔɊɛɔɊ 

Ɋɑɥ əɑəɝɞɋɓɎɥ ɐɆɝɋɗɘɈɆ ɕɔɑəɝɆɋɒɡɛ ɖɋɏɗɔɈ Ɏ ɈɖɋɒɋɓɎ ɖɋɞɋɓɎɥ ɍɆɊɆɝɎ 

ɒɆɖɞɖəɘɎɍɆɜɎɎ Ɉ ɜɋɑɔɒ. 
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ȵɖɋɊɑɆɉɆɋɒɔɋ Ɉ ɎɗɗɑɋɊɔɈɆɓɎɎ ɖɆɍɇɎɋɓɎɋ ɕɖɔɜɋɗɗɆ ɕɔɎɗɐɆ ɖɋɞɋɓɎɥ ɓɆ 

ɓɋɍɆɈɎɗɎɒɡɋ Ɋɖəɉ ɔɘ ɊɖəɉɆ ɕɔɊɍɆɊɆɝɎ ɕɖɋɊɕɔɑɆɉɆɋɘ ɈɔɍɒɔɌɓɔɗɘɢ ɉɎɇɐɔɏ ɍɆɒɋɓɡ 

ɒɋɘɔɊɔɈ ɖɋɞɋɓɎɥ ɐɆɌɊɔɏ Ɏɍ ɓɎɛ. 

ȪɆɑɋɋ Ɉ ɖɆɒɐɆɛ ɕɖɋɊɑɔɌɋɓɓɔɏ ɒɋɘɔɊɔɑɔɉɎɎ ɗɘɖɔɎɘɗɥ Ɏ ɘɋɗɘɎɖəɋɘɗɥ ɒɋɘɔɊ Ɏ 

ɆɑɉɔɖɎɘɒ ɕɔɗɘɖɔɋɓɎɥ ɖɋɞɋɓɎɥ ɘɖɆɓɗɕɔɖɘɓɔɏ ɍɆɊɆɝɎ. 
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ȩȦȶȳȮȰ ȲȦȳȹȰɅȳ 
ȶɔɗɗɎɏɗɐɆɥ ȺɋɊɋɖɆɜɎɥ, ȹɖɆɑɢɗɐɎɏ ɚɋɊɋɖɆɑɢɓɡɏ əɓɎɈɋɖɗɎɘɋɘ ɎɒɋɓɎ ɕɋɖɈɔɉɔ ȵɖɋɍɎɊɋɓɘɆ 

ȶɔɗɗɎɎ ȧ. ȳ.  ȫɑɢɜɎɓɆ, ɆɗɕɎɖɆɓɘ ɐɆɚɋɊɖɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ əɕɖɆɈɑɥɋɒɡɛ ɗɎɗɘɋɒ  

Ȩɡɗɞɋɏ ɞɐɔɑɡ ɣɐɔɓɔɒɎɐɎ Ɏ ɒɋɓɋɊɌɒɋɓɘɆ 

ȳȫȰȴȸȴȶɁȫ ȰȴȳȷȸȶȹȰȸȮȨȳɁȫ ȰȱȦȷȷȮȽȫȷȰȮȫ ȦȱȩȴȶȮȸȲɁ ȪȱɅ 

ȶȫȾȫȳȮɅ ȭȦȪȦȽȮ ȲȦȶȾȶȹȸȮȭȦȼȮȮ ȸȶȦȳȷȵȴȶȸȦ 

ȷɘɆɘɢɥ ɕɔɗɈɥɟɋɓɆ ɎɗɗɑɋɊɔɈɆɓɎɤ ɗɔɈɖɋɒɋɓɓɡɛ ɒɋɘɔɊɔɈ Ɋɑɥ ɖɋɞɋɓɎɥ ɍɆɊɆɝ 

ɒɆɖɞɖəɘɎɍɆɜɎɎ ɘɖɆɓɗɕɔɖɘɆ. ȵɖɎɈɋɊɋɓ ɐɖɆɘɐɎɏ ɔɇɍɔɖ ɔɗɓɔɈɓɡɛ ɐɔɓɗɘɖəɐ-

ɘɎɈɓɡɛ ɐɑɆɗɗɎɝɋɗɐɎɛ ɆɑɉɔɖɎɘɒɔɈ, ɕɔɊɖɔɇɓɔ ɔɕɎɗɆɓɡ ɊɆɓɓɡɋ ɆɑɉɔɖɎɘɒɡ Ɏ Ɏɛ 

ɖɆɗɞɎɖɋɓɎɥ. ȶɆɗɗɒɔɘɖɋɓɆ ɔɕɘɎɒɎɍɆɜɎɥ ɔɘɊɋɑɢɓɔɉɔ ɒɆɖɞɖəɘɆ, ɣɚɚɋɐɘɎɈɓɔɗɘɢ 

ɐɔɘɔɖɔɏ ɕɔɊɘɈɋɖɌɊɋɓɆ ɖɋɍəɑɢɘɆɘɆɒɎ ɈɡɝɎɗɑɎɘɋɑɢɓɔɉɔ ɣɐɗɕɋɖɎɒɋɓɘɆ, ɚɔɖ-

ɒɆɑɎɍɆɜɎɥ ɍɆɊɆɝɎ Ɏ ɖɆɍɖɆɇɔɘɐɆ ɐɔɓɐɖɋɘɓɡɛ ɆɑɉɔɖɎɘɒɔɈ, ɐɔɘɔɖɡɋ Ɉ ɊɆɑɢɓɋɏɞɋɒ 

ɒɔɉəɘ ɇɡɘɢ ɕɖɎɒɋɓɋɓɡ ɓɆ ɕɖɆɐɘɎɐɋ. ȸɆɐɌɋ Ɉ ɗɘɆɘɢɋ ɕɖɎɈɔɊɎɘɗɥ ɔɇɍɔɖ 

ɓɋɐɔɘɔɖɡɛ ɝɎɗɑɋɓɓɡɛ ɒɋɘɔɊɔɈ ɖɋɞɋɓɎɥ ɘɖɆɓɗɕɔɖɘɓɡɛ ɍɆɊɆɝ. 

ȰɑɤɝɋɈɡɋ ɗɑɔɈɆ: ɍɆɊɆɝɆ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɘɖɆɓɗɕɔɖɘɆ, ɕɋɖɋɓɔɗ ɈɋɖɞɎɓ, ɔɇɒɋɓ 
ɖɦɇɋɖ ɒɋɌɊə ɒɆɖɞɖəɘɆɒɎ, ɗɇɋɖɋɌɋɓɎɋ, Ɉɖɋɒɥ ɎɗɕɔɑɓɋɓɎɥ. 
ȵɖɔɇɑɋɒɆ ɔɕɘɎɒɎɍɆɜɎɎ ɕɔɗɘɆɈɔɐ ɕɖɔɊəɐɜɎɎ ɈɗɋɉɊɆ ɕɖɎɈɑɋɐɆɑɆ ɕɔɈɡɞɋɓɓɔɋ 

ɈɓɎɒɆɓɎɋ ɣɐɔɓɔɒɎɗɘɔɈ, ɗɕɋɜɎɆɑɎɗɘɔɈ ɕɔ ɑɔɉɎɗɘɎɐɋ Ɏ ɒɆɘɋɒɆɘɎɐɔɈ. ȷɖɋɊɎ 

ɣɐɔɓɔɒɎɗɘɔɈ ɣɘɔ ɔɇəɗɑɔɈɑɋɓɔ ɈɆɌɓɔɗɘɢɤ ɘɖɆɓɗɕɔɖɘɎɖɔɈɐɎ ɘɔɈɆɖɔɈ Ɏ ɗɈɥɍɆɓɓɡɛ 

ɗ ɓɋɏ ɎɍɊɋɖɌɋɐ (ȧɆəɣɖɗɔɐɗ, Ȱɑɔɗɗ, 2008, ɗ. 47). Ȫɑɥ ɒɆɘɋɒɆɘɎɐɔɈ ɣɘɔɘ Ɏɓɘɋɖɋɗ 

ɈɡɍɈɆɓ ɋɋ ɍɓɆɝɎɘɋɑɢɓɔɏ ɗɑɔɌɓɔɗɘɢɤ. Ȩ ɑɎɘɋɖɆɘəɖɋ ɖɆɗɗɒɆɘɖɎɈɆɋɒɆɥ ɍɆɊɆɝɆ 

ɎɍɈɋɗɘɓɆ ɐɆɐ ɍɆɊɆɝɆ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɘɖɆɓɗɕɔɖɘɆ (Vehicle Routing Problem); ɋɋ ɓɋ 

ɗɑɋɊəɋɘ ɕəɘɆɘɢ ɗ ɘɖɆɓɗɕɔɖɘɓɔɏ ɍɆɊɆɝɋɏ (ɎɓɔɉɊɆ ɓɆɍɡɈɆɋɒɔɏ ɍɆɊɆɝɋɏ ȲɔɓɌɆ-

ȰɆɓɘɔɖɔɈɎɝɆ), ɐɔɘɔɖɔɏ ɕɔɗɈɥɟɋɓɔ ɒɓɔɉɔ ɐɓɎɉ Ɏ ɖɆɇɔɘ, Ɉ ɘɔɒ ɝɎɗɑɋ ɎɍɈɋɗɘɓɆɥ 

ɒɔɓɔɉɖɆɚɎɥ (ȩɔɑɢɞɘɋɏɓ, ɄɊɎɓ, 1969). 

ȭɆɊɆɝɆ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɘɖɆɓɗɕɔɖɘɆ (ȭȲȸ) ɥɈɑɥɋɘɗɥ ɔɇɔɇɟɋɓɎɋɒ ɎɍɈɋɗɘɓɔɏ 

ɍɆɊɆɝɎ ɐɔɒɒɎɈɔɥɌɋɖɆ Ɏ, ɗɑɋɊɔɈɆɘɋɑɢɓɔ, ɕɖɎɓɆɊɑɋɌɎɘ ɐ ɐɑɆɗɗə NP-ɕɔɑɓɡɛ 
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ɍɆɊɆɝ. Ƀɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ Ɋɑɥ ɓɋɋ ɓɋ ɓɆɏɊɋɓ ɆɑɉɔɖɎɘɒ ɖɋɞɋɓɎɥ ɍɆ 

ɕɔɑɎɓɔɒɎɆɑɢɓɔɋ Ɉɖɋɒɥ Ɏ ɓɋ ɊɔɐɆɍɆɓɔ, ɝɘɔ ɘɆɐɔɉɔ ɆɑɉɔɖɎɘɒɆ ɓɋ ɗəɟɋɗɘɈəɋɘ. 

1. ȰɑɆɗɗɎɝɋɗɐɎɋ ɆɑɉɔɖɎɘɒɡ Ɏ Ɏɛ ɖɆɗɞɎɖɋɓɎɥ 

Ȱ ɓɆɗɘɔɥɟɋɒə ɒɔɒɋɓɘə ɎɍɈɋɗɘɓɔ ɊɔɗɘɆɘɔɝɓɔ ɒɓɔɉɔ ɆɑɉɔɖɎɘɒɔɈ Ɋɑɥ ɖɋɞɋɓɎɥ 

ȭȲȸ. ȧɔɑɢɞɋɏ ɝɆɗɘɢɤ ɣɘɔ ɣɈɖɎɗɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ, Ɏɗɕɔɑɢɍəɋɒɡɋ ɕɖɎ ɓɆɑɎɝɎɎ 

ɒɆɘɖɎɜɡ ɖɆɗɗɘɔɥɓɎɏ ɎɑɎ ɎɓɚɔɖɒɆɜɎɎ ɔ ɖɆɗɕɔɑɔɌɋɓɎɎ ɈɋɖɞɎɓ ɓɆ ɕɑɔɗɐɔɗɘɎ.  

ȮɍɈɋɗɘɓɡɋ ɕɔɊɛɔɊɡ ɔɇɡɝɓɔ ɔɖɎɋɓɘɎɖəɤɘɗɥ ɓɆ ɔɇɟəɤ ɚɔɖɒəɑɎɖɔɈɐə ȭȲȸ, Ɉ 

ɐɔɘɔɖɔɏ ɕɖɋɊɕɔɑɆɉɆɋɘɗɥ ɗɎɒɒɋɘɖɎɝɓɆɥ ɎɑɎ ɓɋɗɎɒɒɋɘɖɎɝɓɆɥ ɒɆɘɖɎɜɆ ɖɆɗ-

ɗɘɔɥɓɎɏ, ɓɋ ɍɆɊɆɓɓɔɋ Ɍɦɗɘɐɔ ɐɔɑɎɝɋɗɘɈɔ ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɖɋɊɗɘɈ, Ɏ ɔɘɗɑɋɌɎ-

ɈɆɋɘɗɥ ɘɔɑɢɐɔ ɔɉɖɆɓɎɝɋɓɎɋ ɕɔ Ɏɛ ɉɖəɍɔɕɔɊɠɦɒɓɔɗɘɎ ɎɑɎ ɒɆɐɗɎɒɆɑɢɓɔɏ ɊɑɎɓɋ 

ɒɆɖɞɖəɘɆ. Ȩ ɔɕɎɗɆɓɎɥɛ ɎɍɈɋɗɘɓɡɛ ɆɑɉɔɖɎɘɒɔɈ, ɕɖɎɈɔɊɎɒɡɛ ɓɎɌɋ, əɐɆɍɡɈɆɤɘɗɥ 

ɊɔɕɔɑɓɎɘɋɑɢɓɡɋ əɘɔɝɓɋɓɎɥ ɕɔɗɘɆɓɔɈɐɎ ɍɆɊɆɝɎ Ɉ ɘɋɛ ɒɋɗɘɆɛ, ɉɊɋ ɣɘɔ ɈɆɌɓɔ. 

1.1    ȦɑɉɔɖɎɘɒ ȰɑɆɖɐɆ-ȶɆɏɘɆ 

ȦɑɉɔɖɎɘɒ ȰɑɆɖɐɆ-ȶɆɏɘɆ (Clarke and Wright ) [1] ð ɣɘɔ ɔɊɎɓ Ɏɍ ɗɆɒɡɛ 

ɎɍɈɋɗɘɓɡɛ ɆɑɉɔɖɎɘɒɔɈ Ɋɑɥ ɖɋɞɋɓɎɥ ȭȲȸ. ȫɉɔ ɎɊɋɥ ɔɗɓɔɈɆɓɆ ɓɆ ɕɖɔɜɋɗɗɋ 

ɗɑɎɥɓɎɥ ɒɋɑɐɎɛ ɒɆɖɞɖəɘɔɈ Ɉ ɇɔɑɋɋ ɐɖəɕɓɡɋ, ɕɖɔɈɔɊɎɒɔɉɔ Ɋɔ ɘɋɛ ɕɔɖ, ɕɔɐɆ 

ɋɗɘɢ ɈɔɍɒɔɌɓɔɗɘɢ əɒɋɓɢɞɎɘɢ ɗəɒɒɆɖɓəɤ ɗɘɔɎɒɔɗɘɢ ɔɇɠɋɍɊɆ. ȴɗɔɇəɤ ɖɔɑɢ Ɉ 

ɣɘɔɒ ɆɑɉɔɖɎɘɒɋ ɎɉɖɆɋɘ ɕɔɓɥɘɎɋ "ɗɇɋɖɋɌɋɓɎɥ" (saving) ð ɣɘɔ ɗɓɎɌɋɓɎɋ ɔɇɟɋɏ 

ɗɘɔɎɒɔɗɘɎ ɖɋɞɋɓɎɥ, ɕɔɑəɝɆɋɒɔɋ ɕɖɎ ɔɇɠɋɊɎɓɋɓɎɎ ɊɈəɛ ɒɆɖɞɖəɘɔɈ. 

ȶɆɗɗɒɔɘɖɎɒ ɗɎɘəɆɜɎɤ, ɐɔɉɊɆ ɒɆɖɞɖəɘ πȟȣȟὭȟπ Ɏ ɒɆɖɞɖəɘ πȟὮȟȣȟπ ɒɔɉəɘ 

ɇɡɘɢ ɗɔɈɒɋɟɋɓɡ Ɉ ɋɊɎɓəɤ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ πȟȣȟὭȟὮȟȣȟπ. ȷɇɋɖɋɌɋɓɎɋɒ 

ɥɈɑɥɋɘɗɥ ɎɍɒɋɓɋɓɎɋ ɖɆɗɗɘɔɥɓɎɥ, ɖɆɈɓɔɋ ί ὧ ὧ ὧ , ɋɗɑɎ ɔɓɔ ɇɔɑɢɞɋ 

ɓəɑɥ, ɉɊɋ ὧ  ð ɖɆɗɗɘɔɥɓɎɋ ɒɋɌɊə ɗɔɔɘɈɋɘɗɘɈəɤɟɎɒɎ ɈɋɖɞɎɓɆɒɎ. ȦɑɉɔɖɎɘɒ 

ɕɖɎɒɋɓɥɋɘɗɥ Ɉ ɗɑəɝɆɥɛ, ɐɔɉɊɆ ɐɔɑɎɝɋɗɘɈɔ ɣɐɎɕɆɌɋɏ ɓɋ ɔɕɖɋɊɋɑɋɓɔ ɍɆɖɆɓɋɋ Ɏ 

ɋɉɔ ɒɔɌɓɔ ɈɡɝɎɗɑɥɘɢ Ɉ ɛɔɊɋ ɖɆɇɔɘɡ. ȫɉɔ ɒɔɌɓɔ ɎɗɕɔɑɢɍɔɈɆɘɢ ɐɆɐ Ɋɑɥ 

ɗɎɒɒɋɘɖɎɝɓɡɛ ɍɆɊɆɝ, ɘɆɐ Ɏ Ɋɑɥ ɓɋɗɎɒɒɋɘɖɎɝɓɡɛ, ɓɔ Ɉ [2] ɕɔɐɆɍɆɓɔ, ɝɘɔ 

ɐɆɝɋɗɘɈɔ ɖɆɇɔɘɡ Ɋɑɥ ɗɎɒɒɋɘɖɎɝɓɡɛ ɗɑəɝɆɋɈ ɍɆɒɋɘɓɔ əɛəɊɞɆɋɘɗɥ. ȮɍɈɋɗɘɓɡ ɊɈɆ 

ɈɆɖɎɆɓɘɆ ɖɋɆɑɎɍɆɜɎɎ: ɕɆɖɆɑɑɋɑɢɓɡɏ Ɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɏ. Ȩ ɔɇɔɎɛ ɗɑəɝɆɥɛ Ɋɑɥ 

ɓɎɛ ɘɖɋɇəɋɘɗɥ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔɋ ɈɡɕɔɑɓɋɓɎɋ ɕɔɊɉɔɘɔɈɎɘɋɑɢɓɔɉɔ ɣɘɆɕɆ. ȴɓ 

ɍɆɐɑɤɝɆɋɘɗɥ Ɉ: 

1. ȨɡɝɎɗɑɋɓɎɎ ɗɇɋɖɋɌɋɓɎɏ ί ὧ ὧ ὧȟɊɑɥ ὭȟὮ ρȟȣȟὲ Ɏ Ὥ ὮȢ 

2. ȷɔɍɊɆɓɎɎ ὲ ɒɆɖɞɖəɘɔɈ ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɖɋɊɗɘɈ πȟὭȟπ Ɋɑɥ Ὥ ρȟȣȟὲȢ 

3. ȷɔɖɘɎɖɔɈɐɋ ɗɇɋɖɋɌɋɓɎɏ Ɉ ɕɔɖɥɊɐɋ əɇɡɈɆɓɎɥ. 

ȶɆɗɗɒɔɘɖɎɒ ɗɓɆɝɆɑɆ ɕɆɖɆɑɑɋɑɢɓɡɏ ɈɆɖɎɆɓɘ ɆɑɉɔɖɎɘɒɆ: 

1. ȵɖɔɗɒɆɘɖɎɈɆɋɒ ɕɔɗɘɖɔɋɓɓɡɏ ɗɕɎɗɔɐ ɗɇɋɖɋɌɋɓɎɏ ɗ ɋɉɔ ɓɆɝɆɑɆ Ɏ 

Ɉɡɕɔɑɓɥɋɒ ɗɑɋɊəɤɟɎɋ ɊɋɏɗɘɈɎɥ: 

Ɇ) Ɋɑɥ ɘɋɐəɟɋɉɔ ɣɑɋɒɋɓɘɆ ɗɕɎɗɐɆ ί  ɔɕɖɋɊɋɑɥɋɒ, ɗəɟɋɗɘɈəɤɘ ɑɎ ɊɈɆ 

ɒɆɖɞɖəɘɆ, ɔɊɎɓ Ɏɍ ɐɔɘɔɖɡɛ ɗɔɊɋɖɌɎɘ Ɋəɉə ɎɑɎ ɖɋɇɖɔ πȟὮ, Ɉɘɔɖɔɏ ð Ɋəɉə ɎɑɎ 

ɖɋɇɖɔ Ὥȟπ, Ɏ ɐɔɘɔɖɡɋ ɒɔɉəɘ ɇɡɘɢ ɗɔɋɊɎɓɋɓɡ Ɉ ɔɊɎɓ ɔɇɟɎɏ ɒɆɖɞɖəɘ; 

b) ɋɗɑɎ ɘɆɐɎɋ ɒɆɖɞɖəɘɡ ɓɆɏɊɋɓɡ, ɘɔ Ɉɡɕɔɑɓɥɋɒ Ɏɛ ɔɇɠɋɊɎɓɋɓɎɋ, 

əɊɆɑɥɥ πȟὮ Ɏ Ὥȟπ Ɇ ɍɆɘɋɒ ɊɔɇɆɈɑɥɥ ὭȟὮ.  

ȵɔɗɑɋɊɔɈɆɘɋɑɢɓɡɏ ɈɆɖɎɆɓɘ ɒɔɌɓɔ ɕɖɋɊɗɘɆɈɎɘɢ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

1. Ȫɑɥ Ɉɗɋɛ ɒɆɖɞɖəɘɔɈ πȟὭȟȣȟὮȟπ ɈɡɕɔɑɓɎɒ ɗɑɋɊəɤɟɎɋ ɊɋɏɗɘɈɎɥ: 
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     Ɇ) ɕɖɔɈɋɊɦɒ ɕɔɎɗɐ ɣɑɋɒɋɓɘɆ Ɉ ɗɕɎɗɐɋ ɗɇɋɖɋɌɋɓɎɏ ί  ɎɑɎ ί, ɐɔɘɔɖɡɏ ɒɔ-

Ɍɋɘ ɇɡɘɢ ɎɗɕɔɑɢɍɔɈɆɓ Ɋɑɥ ɔɇɠɋɊɎɓɋɓɎɥ ɘɋɐəɟɋɉɔ ɒɆɖɞɖəɘɆ ɗ ɓɋɐɔɘɔɖɡɒ, 

ɗɔɊɋɖɌɆɟɎɒ Ɋəɉə (ɖɋɇɖɔ) Ὧȟπ ɎɑɎ πȟὰ;  

b) ɋɗɑɎ ɣɑɋɒɋɓɘ ɇɡɑ ɓɆɏɊɋɓ, ɘɔ ɈɡɕɔɑɓɎɒ ɔɇɠɋɊɎɓɋɓɎɋ Ɏ ɕɖɎɒɋɓɎɒ 

ɕɖɔɜɋɊəɖə ɋɟɦ ɖɆɍ ɐ ɓɔɈɔɒə ɒɆɖɞɖəɘə; 

c) ɋɗɑɎ ɗɇɋɖɋɌɋɓɎɋ ɓɆɏɘɎ ɓɋ əɊɆɑɔɗɢ, ɘɔ ɕɋɖɋɏɊɦɒ ɐ ɗɑɋɊəɤɟɋɒə 

ɒɆɖɞɖəɘə Ɏ ɕɖɔɊɔɑɌɎɒ ɖɆɇɔɘə; 

d) ɍɆɈɋɖɞɎɒ ɖɆɇɔɘə, ɐɔɉɊɆ ɔɇɠɋɊɎɓɋɓɎɥ ɇɔɑɋɋ ɓɋɈɔɍɒɔɌɓɡ. 

ȨɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɍəɑɢɘɆɘɡ ɗɖɆɈɓɋɓɎɥ ɕɔɐɆɍɡɈɆɤɘ, ɝɘɔ ɕɆɖɆɑɑɋɑɢɓɡɏ 

ɈɆɖɎɆɓɘ ɆɑɉɔɖɎɘɒɆ ɊɆɦɘ ɖɋɍəɑɢɘɆɘɡ ɑəɝɞɋ, ɝɋɒ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɏ. 

1.2 ȶɆɗɞɎɖɋɓɎɥ ɆɑɉɔɖɎɘɒɆ ȰɑɆɖɐɆ-ȶɆɏɘɆ 

ȴɊɎɓ Ɏɍ ɓɋɊɔɗɘɆɘɐɔɈ ɆɑɉɔɖɎɘɒɆ ȰɑɆɖɐɆ-ȶɆɏɘɆ ɍɆɐɑɤɝɆɋɘɗɥ Ɉ ɘɔɒ, ɝɘɔ ɣɚ-

ɚɋɐɘɎɈɓɔɗɘɢ ɋɉɔ ɖɆɇɔɘɡ ɕɆɊɆɋɘ ɕɔ ɒɋɖɋ ɕɖɎɇɑɎɌɋɓɎɥ ɐ ɐɔɓɜə ɈɡɝɎɗɑɋɓɎɏ, Ɉ ɘɔ 

Ɉɖɋɒɥ ɐɆɐ Ɉ ɓɆɝɆɑɋ ɖɆɇɔɘɡ ɖɋɞɋɓɎɥ ɕɔɑəɝɆɤɘɗɥ ɔɘɓɔɗɎɘɋɑɢɓɔ əɊɆɝɓɡɋ. Ȩ [3] Ɏ 

Ɉ [4] ɕɖɋɊɑɆɉɆɑɔɗɢ ɔɇɔɇɟɋɓɎɋ ɕɔɓɥɘɎɥ ɗɇɋɖɋɌɋɓɎɥ ɗ ɜɋɑɢɤ əɗɘɖɆɓɋɓɎɥ ɣɘɔɉɔ 

ɓɋɊɔɗɘɆɘɐɆ. ȷɇɋɖɋɌɋɓɎɋ ɕɖɋɊɗɘɆɈɑɥɋɘɗɥ Ɉ ɈɎɊɋ ί ὧ ὧ ‗ὧ, ɉɊɋ ‗ ð 

ɕɆɖɆɒɋɘɖ Ɋɑɥ əɝɦɘɆ ɚɔɖɒɡ ɒɆɖɞɖəɘɆ, ɐɔɘɔɖɡɏ ɕɔɍɈɔɑɥɋɘ ɗɊɋɑɆɘɢ Ɇɐɜɋɓɘ ɓɆ 

ɖɆɗɗɘɔɥɓɎɥ ɒɋɌɊə ɈɋɖɞɎɓɆɒɎ Ɋɑɥ ɗɔɋɊɎɓɋɓɎɥ. Ȩ [5] ɕɔɐɆɍɆɓɔ, ɝɘɔ ‗

πȟτ əɑəɝɞɆɋɘ ɖɋɞɋɓɎɥ, ɐɆɐ ɗ ɘɔɝɐɎ ɍɖɋɓɎɥ ɗəɒɒɆɖɓɔɉɔ ɖɆɗɗɘɔɥɓɎɥ, ɘɆɐ Ɏ ɗ 

ɘɔɝɐɎ ɍɖɋɓɎɥ ɐɔɓɋɝɓɔɉɔ ɐɔɑɎɝɋɗɘɈɆ ɒɆɖɞɖəɘɔɈ. 

ȦɑɉɔɖɎɘɒ ȰɑɆɖɐɆ-ȶɆɏɘɆ ɒɔɌɋɘ ɔɐɆɍɆɘɢɗɥ ɓɋɣɚɚɋɐɘɎɈɓɡɒ ɗ ɘɔɝɐɎ ɍɖɋɓɎɥ 

ɈɖɋɒɋɓɎ ɎɗɕɔɑɓɋɓɎɥ, ɘ. ɐ. Ɉɔ Ɉɗɋɛ ɈɆɖɎɆɓɘɆɛ Ɉɗɋ ɈɡɎɉɖɡɞɎ ɊɔɑɌɓɡ ɇɡɘɢ 

ɈɡɝɎɗɑɋɓɡ, ɗɔɛɖɆɓɋɓɡ Ɏ ɔɘɗɔɖɘɎɖɔɈɆɓɡ. ȶɆɍɑɎɝɓɡɋ ɆɈɘɔɖɡ ɕɖɋɊɕɖɎɓɎɒɆɑɎ 

ɕɔɕɡɘɐɎ ɕɖɋɊɑɔɌɎɘɢ ɖɆɗɞɎɖɋɓɎɥ, əɒɋɓɢɞɆɤɟɎɋ Ɉɖɋɒɥ ɎɗɕɔɑɓɋɓɎɥ Ɏ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɕɆɒɥɘɎ, ɓɋɔɇɛɔɊɎɒɡɋ Ɋɑɥ ɖɆɇɔɘɡ ɣɘɔɉɔ ɆɑɉɔɖɎɘɒɆ. ȧɔɑɢɞɎɓɗɘɈɔ 

Ɏɍ ɓɎɛ Ɉɡɕɔɑɓɋɓɔ Ɉ 70-ɋ ɉɔɊɡ, Ɇ ɘɆɐɌɋ Ɉ ɓɆɝɆɑɋ 80-ɛ ɉɔɊɔɈ, ɐɔɉɊɆ ɒɓɔɉɎɋ 

ɎɗɗɑɋɊɔɈɆɘɋɑɎ ɋɟɦ ɖɆɇɔɘɆɑɎ ɗ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɘɋɛɓɎɐɔɏ, ɍɓɆɝɎɘɋɑɢɓɔ ɒɋɓɋɋ 

ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɏ, ɝɋɒ Ɉ ɓɆɞɎ ɊɓɎ. 

ȵɖɎ ɖɋɆɑɎɍɆɜɎɎ ɗɘɖɆɘɋɉɎɎ, ɔɗɓɔɈɆɓɓɔɏ ɓɆ ɕɔɓɥɘɎɎ ɗɇɋɖɋɌɋɓɎɥ, ɓɋɔɇɛɔɊɎ-

ɒɔ əɊɋɑɥɘɢ ɈɓɎɒɆɓɎɋ ɊɈəɒ ɈɆɌɓɡɒ ɆɗɕɋɐɘɆɒ: ɒɋɘɔɊə ɓɆɛɔɌɊɋɓɎɥ ɣɑɋɒɋɓɘɆ 

ɓɆɎɇɔɑɢɞɋɉɔ ɗɇɋɖɋɌɋɓɎɥ Ɉ ɗɕɎɗɐɋ Ɏ ɘɖɋɇɔɈɆɓɎɥɒ ɐ ɛɖɆɓɋɓɎɤ ɊɆɓɓɡɛ Ɉ ɕɆɒɥɘɎ. 

ȭɊɋɗɢ ɕɔɎɗɐ ɓɆɎɇɔɑɢɞɋɉɔ ɗɇɋɖɋɌɋɓɎɥ ð ɣɘɔ ɗɆɒɡɏ ɘɖəɊɔɦɒɐɎɏ ɕɖɔɜɋɗɗ. Ȫɑɥ 

ɖɋɞɋɓɎɥ ɣɘɔɏ ɍɆɊɆɝɎ ɕɖɎɒɋɓɥɤɘɗɥ ɘɖɎ ɕɔɊɛɔɊɆ: 

1. ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɕɔɑɓɔɉɔ ɆɑɉɔɖɎɘɒɆ ɗɔɖɘɎɖɔɈɐɎ. ȳɆɕɖɎɒɋɖ, ɗɔɖɘɎɖɔɈɐɎ 

ȻɔɆɖɆ. 

2. ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɔɉɖɆɓɎɝɋɓɓɔɏ ɗɔɖɘɎɖɔɈɐɎ ɕɖɎ ɕɔɒɔɟɎ ɕɔɗɘɖɔɋɓɎɥ ɐəɝɎ 

[5]. ȭɊɋɗɢ ɐəɝɋɏ ɓɆɍɡɈɆɋɘɗɥ ɗɕɋɜɎɆɑɢɓɔɋ ɊɈɔɎɝɓɔɋ ɊɋɖɋɈɔ, Ɉ ɐɔɘɔɖɔɒ 

ɗɇɋɖɋɌɋɓɎɥ ɖɆɗɕɔɑɔɌɋɓɡ ɘɆɐ, ɝɘɔ ɖɔɊɎɘɋɑɢɗɐɎɏ əɍɋɑ ɈɗɋɉɊɆ Ɏɒɋɋɘ 

ɇɔɑɢɞɋɋ ɍɓɆɝɋɓɎɋ, ɝɋɒ ɊɔɝɋɖɓɎɋ. ȰɔɉɊɆ ɕɖɔɎɗɛɔɊɎɘ ɗɑɎɥɓɎɋ ɒɆɖɞɖəɘɔɈ, 

ɘɔ ɐəɝɆ ɕɔɍɈɔɑɥɋɘ ɇɡɗɘɖɔ Ɏ ɣɚɚɋɐɘɎɈɓɔ ɎɗɐɑɤɝɆɘɢ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ 

əɍɑɡ. 

3. ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɗɕɋɜɎɆɑɢɓɔɉɔ ɎɘɋɖɆɘɎɈɓɔɉɔ ɆɑɉɔɖɎɘɒɆ Ɋɑɥ ɈɡɝɎɗɑɋɓɎɥ 

ɒɆɐɗɎɒɆɑɢɓɔɉɔ ɗɇɋɖɋɌɋɓɎɥ [6]. Ȩ ɖɆɇɔɘɋ ɇɡɑɔ ɕɔɐɆɍɆɓɔ, ɝɘɔ ί ί  ɈɗɋɉɊɆ, 
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ɐɔɉɊɆ ὧ πȢυίӶ Ɏ ὧ πȢυίӶ, ɓɆ ɔɗɓɔɈɋ ɘɔɉɔ, ɝɘɔ Ɉɗɋ ɖɆɗɗɘɔɥɓɎɥ ɕɔɑɔ-

ɌɎɘɋɑɢɓɡɋ Ɏ Ɉɡɕɔɑɓɥɋɘɗɥ ɕɖɆɈɎɑɔ ɘɖɋəɉɔɑɢɓɎɐɆ Ɉ ɕɖɆɈɔɏ ɝɆɗɘɎ ɔɕɖɋɊɋ-

ɑɋɓɎɥ ɗɇɋɖɋɌɋɓɎɥ, ɉɊɋ ίӶ ð ɘɋɐəɟɋɋ ɒɆɐɗɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ ɗɇɋɖɋɌɋɓɎɥ. 
ȵɖɎɈɋɊɦɓɓɔɋ ɓɋɔɇɛɔɊɎɒɔɋ əɗɑɔɈɎɋ ɍɆɘɋɒ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ ɣɚɚɋɐɘɎɈɓɔɉɔ 

ɓɆɛɔɌɊɋɓɎɥ ɒɆɐɗɎɒɆɑɢɓɔɉɔ ɗɇɋɖɋɌɋɓɎɥ. 

Ȩ [7] Ɏ Ɉ [8] ɔɕɎɗɆɓɆ ɋɟɦ ɔɊɓɆ ɎɓɘɋɖɋɗɓɆɥ ɒɔɊɎɚɎɐɆɜɎɥ ɆɑɉɔɖɎɘɒɆ, 

ɔɗɓɔɈɆɓɓɔɉɔ ɓɆ ɕɔɓɥɘɎɎ ɗɇɋɖɋɌɋɓɎɥ. ȳɆ ɐɆɌɊɔɒ ɞɆɉɋ ɗɇɋɖɋɌɋɓɎɋ ί , 

ɕɔɑəɝɋɓɓɔɋ ɕɖɎ ɗɑɎɥɓɎɎ ɒɆɖɞɖəɘɔɈ ɖ Ɏ q, ɈɡɝɎɗɑɥɋɘɗɥ ɐɆɐ ί ὸὛ

ὸὛ ὸὛ᷾Ὓ , ɉɊɋ Ὓð ɒɓɔɌɋɗɘɈɔ ɈɋɖɞɎɓ ɒɆɖɞɖəɘɆ Ὧ, a ὸὛ ð ɊɑɎɓɆ 

ɔɕɘɎɒɆɑɢɓɔɉɔ ɖɋɞɋɓɎɥ ȭȰ, ɕɔɑəɝɋɓɓɔɉɔ ɓɆ ɒɓɔɌɋɗɘɈɋ Ὓ. ȭɓɆɝɋɓɎɋ 
ὸὛ  ɒɔɌɋɘ ɔɕɖɋɊɋɑɥɘɢɗɥ ɖɆɍɓɡɒɎ ɗɕɔɗɔɇɆɒɎ. ȴɊɎɓ Ɏɍ ɓɎɛ ɕɖɋɊɑɔɌɋɓ ɓɆ 

ɔɗɓɔɈɋ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɕɖɎɇɑɎɌɦɓɓɔɏ ɔɜɋɓɐɎ ɊɑɎɓɡ ɘɔɝɓɔɉɔ ɖɋɞɋɓɎɥ. 

ȦɑɉɔɖɎɘɒ ȰɑɆɖɐɆ-ȶɆɏɘɆ əɘɖɆɘɎɑ ɗɈɔɦ ɍɓɆɝɋɓɎɋ ɐɆɐ ɗɆɒɔɗɘɔɥɘɋɑɢɓɔɉɔ ɕɔɊɛɔ-

ɊɆ, ɘ. ɐ. ɕɖɋɊɑɔɌɋɓɔ ɒɓɔɉɔ ɇɔɑɋɋ ɣɚɚɋɐɘɎɈɓɡɛ ɒɋɘɔɊɔɈ, ɓɔ ɝɆɗɘɔ Ɏɗɕɔɑɢɍəɋɘɗɥ 

ɐɆɐ ɗɕɔɗɔɇ ɓɆɛɔɌɊɋɓɎɥ ɓɆɝɆɑɢɓɔɉɔ ɖɋɞɋɓɎɥ Ɋɑɥ ɕɔɗɑɋɊəɤɟɋɉɔ əɑəɝɞɋɓɎɥ.  

1.3    ȵɔɗɑɋɊɔɈɆɘɋɑɢɓɡɏ ɆɑɉɔɖɎɘɒ ɈɗɘɆɈɐɎ Ȳɔɑɥ-ȪɌɋɏɒɗɔɓɆ 

ȦɑɉɔɖɎɘɒ Ȳɔɑɥ-ȪɌɋɏɒɗɔɓɆ (Mole and Jameson) ɒɔɌɋɘ ɕɖɎɒɋɓɥɘɢɗɥ Ɋɑɥ ɍɆ-

ɊɆɝ ɗ ɓɋɔɕɖɋɊɋɑɦɓɓɡɒ ɍɆɖɆɓɋɋ ɐɔɑɎɝɋɗɘɈɔɒ ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɖɋɊɗɘɈ. ȴɓ Ɏɗ-

ɕɔɑɢɍəɋɘ ɕɖɎ ɖɆɗɞɎɖɋɓɎɎ ɒɆɖɞɖəɘɆ ɊɈɆ ɕɆɖɆɒɋɘɖɆ ð ‗ Ɏ ‘. 
ŬὭȟὯȟὮ ὧ ὧ ‗ὧȟ 

ὭȟὯȟὮ ‘Ã ὭȟὯȟὮȟ 
ȶɆɇɔɘɆ ɆɑɉɔɖɎɘɒɆ ɒɔɌɋɘ ɇɡɘɢ ɕɖɋɊɗɘɆɈɑɋɓɆ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

1. ȫɗɑɎ ɓɋɘ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓɡɛ ɈɋɖɞɎɓ, ɍɆɈɋɖɞɆɋɒ ɖɆɇɔɘə ɆɑɉɔɖɎɘɒɆ. Ȩ ɕɖɔ-

ɘɎɈɓɔɒ ɗɑəɝɆɋ ɗɔɍɊɆɦɒ ɓɔɈɡɏ ɒɆɖɞɖəɘ πȟὯȟπ, ɉɊɋ Ὧ ð ɑɤɇɆɥ ɓɋ Ɏɗɕɔɑɢ-

ɍɔɈɆɓɓɆɥ ɈɋɖɞɎɓɆ. 

2. ȨɡɝɎɗɑɥɋɒ Ɋɑɥ ɑɤɇɔɏ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓɔɏ ɈɋɖɞɎɓɡ Ὧ ɗɘɔɎɒɔɗɘɢ ɈɔɍɒɔɌ-

ɓɔɏ ɈɗɘɆɈɐɎ Ɉ ɓɔɈɡɏ ɒɆɖɞɖəɘ ᶻὭȟὯȟὮ   ÍÉÎŬὶȟὯȟί , ɉɊɋ ὶ Ɏ ί ð ɑɤɇɡɋ 
ɊɈɋ ɗɔɗɋɊɓɎɋ ɈɋɖɞɎɓɡ, ɕɖɎɓɆɊɑɋɌɆɟɎɋ ɕɔɗɑɋɊɓɋɒə ɗɔɍɊɆɓɓɔɒə ɒɆɖɞɖəɘə. 

ȨɋɖɞɎɓɡ Ὥ Ɏ Ὦð ɊɈɋ ɈɋɖɞɎɓɡ, ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ ᶻ. ȫɗɑɎ ɈɔɍɒɔɌɓɡɛ 

ɈɆɖɎɆɓɘɔɈ ɈɗɘɆɈɐɎ ɓɋ ɗəɟɋɗɘɈəɋɘ, ɈɔɍɈɖɆɟɆɋɒɗɥ ɓɆ ɞɆɉ 1. Ȩ ɕɖɔɘɎɈɓɔɒ ɗɑəɝɆɋ 

ɈɋɖɞɎɓə Ɋɑɥ ɈɗɘɆɈɐɎ Ὧᶻ Ɉɡɇɋɖɋɒ ɘɆɐəɤ, ɝɘɔɇɡ ɔɓɆ ɊɆɈɆɑɆ ᶻὭzȟὯᶻȟὮz

ÍÁØ ὭȟὯȟὮ  ɗɖɋɊɎ Ɉɗɋɛ ɈɔɍɒɔɌɓɡɛ Ὧ. ȪɔɇɆɈɎɒ Ὧᶻ ɒɋɌɊə ɈɋɖɞɎɓɆɒɎ Ὥz  Ɏ Ὦz . 
3. ȵɔɗɑɋ ɊɔɇɆɈɑɋɓɎɥ ɈɋɖɞɎɓɡ ɈɡɕɔɑɓɎɒ ɔɕɘɎɒɎɍɆɜɎɤ ɕɖɎ ɕɔɒɔɟɎ ɕɖɔɜɋ-

Ɋəɖɡ 3-ɔɕɘ [9] Ɏ Ɉɋɖɓɦɒɗɥ ɓɆ ɞɆɉ 2. 

ȵɖɆɈɎɑɆ ɈɗɘɆɈɐɎ ɐɔɓɘɖɔɑɎɖəɤɘɗɥ ɕɆɖɆɒɋɘɖɆɒɎ ‗ Ɏ ‘.  ȳɆɕɖɎɒɋɖ, ɋɗɑɎ ‗ ρ 

Ɏ ‘ π, ɆɑɉɔɖɎɘɒ ɈɗɘɆɈɎɘ ɈɋɖɞɎɓə, ɕɔɍɈɔɑɥɤɟəɤ ɕɔɑəɝɎɘɢ ɒɎɓɎɒɆɑɢɓɔɋ 

ɖɆɗɗɘɔɥɓɎɋ. ȫɗɑɎ ‗ ‘ π, ɘɔ ɈɗɘɆɈɑɥɋɒɆɥ ɈɋɖɞɎɓɆ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɒɎɓɎɒɆɑɢ-

ɓɔɏ ɗəɒɒɋ ɖɆɗɗɘɔɥɓɎɏ ɒɋɌɊə ɊɈəɒɥ ɗɔɗɋɊɓɎɒɎ ɈɋɖɞɎɓɆɒɎ. ȫɗɑɎ ‘ Ð Ɏ ‗
π, ɘɔ ɈɗɘɆɈɑɥɋɘɗɥ ɈɋɖɞɎɓɆ, ɒɆɐɗɎɒɆɑɢɓɔ əɊɆɑɦɓɓɆɥ ɔɘ Ɋɋɕɔ. 

1.4    ȵɔɗɑɋɊɔɈɆɘɋɑɢɓɡɏ      ɆɑɉɔɖɎɘɒ      ɈɗɘɆɈɐɎ      ȰɖɎɗɘɔɚɎɊɋɗɆ-ȲɎɓɉɔɍɍɎ-

ȸɔɗɗɆ 

ȰɖɎɗɘɔɚɎɊɋɗ, ȲɎɓɉɔɍɍɎ Ɏ ȸɔɗɗ (Christofides, Mingozzi and Toth) ɖɆɍɖɆɇɔɘɆɑɎ 

ɇɔɑɋɋ ɉɑəɇɔɐɎɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɏ ɆɑɉɔɖɎɘɒ ɈɗɘɆɈɐɎ [10]. ȴɓ ɘɆɐɌɋ 

ɕɖɎɒɋɓɥɋɘɗɥ Ɋɑɥ ɗɑəɝɆɋɈ ɗ ɓɋɔɕɖɋɊɋɑɦɓɓɡɒ ɍɆɖɆɓɋɋ ɝɎɗɑɔɒ ɘɖɆɓɗɕɔɖɘɓɡɛ 
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ɗɖɋɊɗɘɈ. Ƀɘɔ ɊɈəɛɚɆɍɔɈɡɏ ɣɈɖɎɗɘɎɝɋɗɐɎɏ ɒɋɘɔɊ, ɐɔɘɔɖɡɒ ɘɆɐɌɋ ɒɔɌɓɔ 

əɕɖɆɈɑɥɘɢ ɕɖɎ ɕɔɒɔɟɎ ɊɈəɛ ɕɆɖɆɒɋɘɖɔɈ ‗ Ɏ ‘. 

 ȵɋɖɈɆɥ ɚɆɍɆ ɖɆɇɔɘɡ: 

1. ȭɆɊɆɊɎɒ ɓɔɒɋɖ ɕɋɖɈɔɉɔ ɒɆɖɞɖəɘɆ Ὧ ρ. 

2. Ȩɡɇɋɖɋɒ ɑɤɇəɤ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓəɤ ɈɋɖɞɎɓə Ὥ Ɋɑɥ ɓɆɝɆɑɢɓɔɏ ɎɓɎɜɎɆɑɎ-

ɍɆɜɎɎ ɒɆɖɞɖəɘɆ Ὧ. Ȫɑɥ ɐɆɌɊɔɏ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓɔɏ ɈɋɖɞɎɓɡ Ὥ ɈɡɝɎɗɑɎɒ 

ὧ ‗ . 

3. ȵəɗɘɢ z  ,ɉɊɋ Ὓ   ð ɒɓɔɌɋɗɘɈɔ Ɉɗɋɛ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓɡɛ ɈɋɖɞɎɓ ,

ɐɔɘɔɖɡɋ ɒɔɉɑɎ ɇɡ ɇɡɘɢ ɊɔɇɆɈɑɋɓɡ ɐ ɒɆɖɞɖəɘə Ὧ. ȪɔɇɆɈɎɒ ɈɋɖɞɎɓə Ὥᶻ ɐ 
ɒɆɖɞɖəɘə Ὧ Ɏ ɈɡɕɔɑɓɎɒ ɔɕɘɎɒɎɍɆɜɎɤ ɕɖɎ ɕɔɒɔɟɎ ɕɖɔɜɋɊəɖɡ 3-ɔɕɘ [9]. ȧəɊɋɒ 

ɕɔɈɘɔɖɥɘɢ ɣɘɔɘ ɞɆɉ Ɋɔ ɘɋɛ ɕɔɖ, ɕɔɐɆ ɗəɟɋɗɘɈəɤɘ ɈɋɖɞɎɓɡ, ɐɔɘɔɖɡɋ ɒɔɉɑɎ ɇɡɘɢ 

ɊɔɇɆɈɑɋɓɡ Ɉ ɒɆɖɞɖəɘ Ὧ. 
4. ȫɗɑɎ Ɉɗɋ ɈɋɖɞɎɓɡ ɇɡɑɎ ɎɗɕɔɑɢɍɔɈɆɓɡ Ɉ ɒɆɖɞɖəɘɆɛ, ɘɔ ɍɆɈɋɖɞɎɒ ɖɆɇɔɘə 

ɆɑɉɔɖɎɘɒɆ. Ȩ ɕɖɔɘɎɈɓɔɒ ɗɑəɝɆɋ əɗɘɆɓɔɈɎɒ Ὧ Ὧ ρ Ɏ Ɉɋɖɓɦɒɗɥ ɓɆ ɞɆɉ 2. 

ȨɘɔɖɆɥ ɚɆɍɆ ɖɆɇɔɘɡ: 

1. ȷɔɍɊɆɊɎɒ Ὧ ɒɆɖɞɖəɘɔɈ Ὑ πȟὭȟπ (ὸ  ρȟȢȢȢȟὯ,  ɉɊɋ Ὧ ð ɐɔɑɎɝɋɗɘɈɔ 

ɒɆɖɞɖəɘɔɈ, ɕɔɑəɝɋɓɓɔɋ Ɉ ɐɔɓɜɋ ɕɋɖɈɔɏ ɚɆɍɡ ɖɆɇɔɘɡ. ȵəɗɘɢ ὐ ὙȟȣȟὙ . 

2. Ȫɑɥ ɐɆɌɊɔɉɔ ɒɆɖɞɖəɘɆ Ὑᶰὐ Ɏ Ɋɑɥ ɐɆɌɊɔɏ ɈɋɖɞɎɓɡ Ὥ, ɋɟɦ ɓɋ 

ɆɗɗɔɜɎɎɖɔɈɆɓɓɔɏ ɗ ɒɆɖɞɖəɘɔɒ, ɈɡɝɎɗɑɎɒ ‐ ὧ ‘ὧ  Ɏ ‐Ź ‐ᶻ Ȣ ȵɖɎ-

ɕɎɞɋɒ ɈɋɖɞɎɓə Ὥ ɒɆɖɞɖəɘə Ὑ  zɎ ɇəɊɋɒ ɕɔɈɘɔɖɥɘɢ ɣɘɔɘ ɞɆɉ Ɋɔ ɘɋɛ ɕɔɖ, ɕɔɐɆ Ɉɗɋ 

ɈɋɖɞɎɓɡ ɓɋ ɇəɊəɘ ɕɖɎɓɆɊɑɋɌɆɘɢ ɒɆɖɞɖəɘə. 

Ȩɔɍɢɒɦɒ ɑɤɇɔɏ ɒɆɖɞɖəɘ Ὑᶰὐ Ɏ əɗɘɆɓɔɈɎɒ ὐḧὐὙ . Ȫɑɥ ɐɆɌɊɔɏ 

ɈɋɖɞɎɓɡ Ὥ, ɆɗɗɔɜɎɎɖɔɈɆɓɓɔɏ ɗ ɒɆɖɞɖəɘɔɒ Ὑ, ɈɡɝɎɗɑɎɒ ‐Ź ‐  Ɏ †

‐Ź  ‐.  

3. ȪɔɇɆɈɎɒ Ɉ ɒɆɖɞɖəɘ Ὑ ɈɋɖɞɎɓə Ὥᶻ, ɗɔɇɑɤɊɆɥ Űz † , ɉɊɋ Ὓ ð 

ɒɓɔɌɋɗɘɈɔ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓɡɛ ɈɋɖɞɎɓ, ɆɗɗɔɜɎɎɖɔɈɆɓɓɡɛ ɗ ɒɆɖɞɖəɘɔɒ Ὑ, ɐɔ-
ɘɔɖɡɋ ɒɔɉɑɎ ɇɡ ɇɡɘɢ ɊɔɇɆɈɑɋɓɡ Ɉ ɒɆɖɞɖəɘ Ὑ. ȨɡɕɔɑɓɎɒ ɔɕɘɎɒɎɍɆɜɎɤ 
ɒɆɖɞɖəɘɆ Ὑ ɕɖɎ ɕɔɒɔɟɎ ɕɖɔɜɋɊəɖɡ 3-ɔɕɘ. ȧəɊɋɒ ɕɔɈɘɔɖɥɘɢ ɣɘɔɘ ɞɆɉ Ɋɔ ɘɋɛ 

ɕɔɖ, ɕɔɐɆ ɋɗɘɢ ɈɋɖɞɎɓɡ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɊɔɇɆɈɎɘɢ Ɉ ɒɆɖɞɖəɘ Ὑ. 
4. ȫɗɑɎ ȿὐȿ ,ɲ ɘɔ ɈɔɍɈɖɆɟɆɋɒɗɥ ɐ ɞɆɉə 2 Ɉɘɔɖɔɉɔ ɣɘɆɕɆ. Ȩ ɕɖɔɘɎɈɓɔɒ 

ɗɑəɝɆɋ, ɋɗɑɎ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓɡɛ ɈɋɖɞɎɓ ɇɔɑɢɞɋ ɓɋɘ, ɘɔ ɍɆɈɋɖɞɆɋɒ ɖɆɇɔɘə. ȫɗɑɎ 

ɋɗɘɢ ɓɋɎɗɕɔɑɢɍɔɈɆɓɓɡɋ ɈɋɖɞɎɓɡ, ɘɔ ɗɔɍɊɆɦɒ ɓɔɈɡɋ ɒɆɖɞɖəɘɡ, ɓɆɝɎɓɆɥ ɗ ɞɆɉɆ 1 

ɕɋɖɈɔɉɔ ɣɘɆɕɆ. 

2.    ȰɑɆɗɗɎɝɋɗɐɎɋ əɑəɝɞɆɤɟɎɋ ɆɑɉɔɖɎɘɒɡ 

ȹɑəɝɞɆɤɟɎɋ ɆɑɉɔɖɎɘɒɡ Ɋɑɥ ȭȲȸ ɔɇɖɆɇɆɘɡɈɆɤɘ ɑɎɇɔ ɔɘɊɋɑɢɓɡɏ ɒɆɖɞɖəɘ 

ɍɆ ɖɆɍ, ɑɎɇɔ ɓɋɗɐɔɑɢɐɔ ɒɆɖɞɖəɘɔɈ. Ȩ ɗɑəɝɆɋ ɔɊɓɔɉɔ ɒɆɖɞɖəɘɆ ɒɔɌɓɔ ɕɖɎɒɋɓɥɘɢ 

ɑɤɇɡɋ ɆɑɉɔɖɎɘɒɡ ɔɕɘɎɒɎɍɆɜɎɎ Ɋɑɥ ȭȰ. Ȫɑɥ Ɉɘɔɖɔɉɔ ɈɆɖɎɆɓɘɆ ɒɔɉəɘ ɇɡɘɢ 

ɖɆɍɖɆɇɔɘɆɓɡ ɆɑɉɔɖɎɘɒɡ, ɐɔɘɔɖɡɋ ɆɓɆɑɎɍɎɖəɤɘ ɗɘɖəɐɘəɖə, ɕɖɋɊɗɘɆɈɑɋɓɓəɤ 

ɓɋɗɐɔɑɢɐɎɒɎ ɒɆɖɞɖəɘɆɒɎ. 

2.1 ȴɕɘɎɒɎɍɆɜɎɥ ɔɘɊɋɑɢɓɔɉɔ ɒɆɖɞɖəɘɆ 

ȧɔɑɢɞɎɓɗɘɈɔ ɕɖɔɜɋɊəɖ ɔɕɘɎɒɎɍɆɜɎɎ Ɋɑɥ ȭȰ ɒɔɉəɘ ɇɡɘɢ ɔɕɎɗɆɓɡ Ɉ ɘɋɖɒɎ-

ɓɆɛ ‗ ɔɕɘ ɔɕɋɖɆɜɎɏ, ɐɔɘɔɖɡɋ ɇɡɑɎ ɕɖɋɊɑɔɌɋɓɡ ȱɎɓɔɒ [9]. Ȩ ɓɎɛ ‗ ɖɦɇɋɖ 
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əɊɆɑɥɤɘɗɥ Ɏɍ ɒɆɖɞɖəɘɆ, Ɏ ‗ ɔɗɘɆɈɞɎɛɗɥ ɗɋɉɒɋɓɘɔɈ ɕɋɖɋɗɔɋɊɎɓɥɤɘɗɥ Ɉɔ Ɉɗɋɛ 

ɈɔɍɒɔɌɓɡɛ ɐɔɒɇɎɓɆɜɎɥɛ. ȫɗɑɎ əɑəɝɞɆɤɟɋɋ ɗɔɋɊɎɓɋɓɎɋ ɓɆɏɊɋɓɔ (ɕɋɖɈɔɋ Ɋɔ-

ɗɘɎɉɓəɘɔɋ ɎɑɎ ɓɆɎɇɔɑɋɋ əɊɆɝɓɔɋ), ɘɔ ɎɍɒɋɓɋɓɎɥ Ɉɓɔɗɥɘɗɥ Ɉ ɒɆɖɞɖəɘ. ȶɆɇɔɘɆ 

ɔɗɘɆɓɆɈɑɎɈɆɋɘɗɥ ɓɆ ɑɔɐɆɑɢɓɔɒ ɒɎɓɎɒəɒɋ, ɋɗɑɎ ɇɔɑɋɋ ɓɋɈɔɍɒɔɌɓɔ ɓɆɏɘɎ ɕɔɊ-

ɛɔɊɥɟɎɋ ɈɆɖɎɆɓɘɡ ɍɆɒɋɓ. ȵɖɔɈɋɖɐɆ ‗ ɔɕɘɎɒɆɑɢɓɔɗɘɎ ɖɋɞɋɓɎɥ ɘɖɋɇəɋɘ Ɉɖɋ-

ɒɋɓɎ ὕὲ . 
ȵɖɋɊɑɔɌɋɓɡ ɓɋɗɐɔɑɢɐɔ ɈɆɖɎɆɓɘɔɈ ɣɘɔɉɔ ɕɔɊɛɔɊɆ. ȱɎɓ Ɏ ȰɋɖɓɎɉɆɓ [12] ɕɖɋɊ-

ɗɘɆɈɎɑɎ ɆɑɉɔɖɎɘɒ, Ɉ ɐɔɘɔɖɔɒ ‗ Ɏɍɒɋɓɥɋɘɗɥ ɊɎɓɆɒɎɝɋɗɐɎ Ɉ ɕɖɔɜɋɗɗɋ ɕɔɎɗɐɆ. Ȩ 

[13] ɔɕɎɗɆɓ ɒɋɘɔɊ Or-ɔɕɘ, ɍɆɐɑɤɝɆɤɟɎɏɗɥ Ɉ ɕɔɊɒɋɓɋ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ Ɏɍ 
3, 2 ɎɑɎ 1 ɗɔɗɋɊɓɎɛ ɈɋɖɞɎɓ ɓɆ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ Ɏɍ Ɋɖəɉɔɉɔ ɚɖɆɉɒɋɓɘɆ ɣɘɔɉɔ 

Ɍɋ ɒɆɖɞɖəɘɆ. ȺɆɐɘɎɝɋɗɐɎ ɔɓ ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɔɉɖɆɓɎɝɋɓɓəɤ ɚɔɖɒə 3-ɔɕɘ 

ɔɕɘɎɒɎɍɆɜɎɎ. ȵɖɔɈɋɖɐɆ Or-ɔɕɘɎɒɆɑɢɓɔɗɘɎ ɘɖɋɇəɋɘ ɈɖɋɒɋɓɎ ὕὲ . ȳɆ ɘɔɏ Ɍɋ 
ɔɗɓɔɈɋ Ɉ [11] ɕɖɋɊɑɆɉɆɋɘɗɥ ɔɉɖɆɓɎɝɋɓɓɆɥ ɚɔɖɒɆ 4-ɔɕɘ ɆɑɉɔɖɎɘɒɆ, ɓɆɍɡɈɆɋɒɆɥ 4-

opt* Ɏ ɘɖɋɇəɤɟɆɥ Ɋɑɥ ɕɖɔɈɋɖɐɎ ɔɕɘɎɒɆɑɢɓɔɗɘɎ ɈɖɋɒɋɓɎ ὕὲ . 
Ȩ [14] ɕɖɔɈɋɊɦɓ ɆɓɆɑɎɍ əɕɔɒɥɓəɘɡɛ ɒɋɘɔɊɔɈ, ɉɊɋ ɆɈɘɔɖɡ ɕɖɎɞɑɎ ɐ ɍɆɐɑɤ-

ɝɋɓɎɤ, ɝɘɔ ɔɕɘɎɒɎɍɆɜɎɥ ȱɎɓɆ-ȰɋɖɓɎɉɆɓɆ ɊɆɦɘ Ɉ ɗɖɋɊɓɋɒ ɗɆɒɡɋ ɛɔɖɔɞɎɋ ɖɋ-

ɍəɑɢɘɆɘɡ. 

2.2    ȦɑɉɔɖɎɘɒɡ Ɋɑɥ əɑəɝɞɋɓɎɥ ɓɋɗɐɔɑɢɐɎɛ ɒɆɖɞɖəɘɔɈ 

Ȩ [15, 16, 17] ɕɖɎɈɔɊɥɘɗɥ ɆɑɉɔɖɎɘɒɡ, ɔɗɓɔɈɆɓɓɡɋ ɓɆ ɔɇɒɋɓɋ ɖɦɇɋɖ ɒɋɌɊə 

ɒɆɖɞɖəɘɆɒɎ. ȴɓɎ ɈɔɇɖɆɑɎ Ɉ ɗɋɇɥ ɖɆɍɑɎɝɓɡɋ ɗɛɋɒɡ, ɕɖɋɊɑɔɌɋɓɓɡɋ ɖɆɓɋɋ 

ɓɋɗɐɔɑɢɐɎɒɎ ɆɈɘɔɖɆɒɎ [18, 19, 20]. 

ȴɗɔɇɔɋ ɈɓɎɒɆɓɎɋ əɊɋɑɥɋɘɗɥ ɔɇɟɋɏ ɗɛɋɒɋ b-ɜɎɐɑɎɝɋɗɐɔɉɔ k-ɕɋɖɋɓɔɗɆ, Ɉ ɐɔ-

ɘɔɖɔɏ ɖɆɗɗɒɆɘɖɎɈɆɋɘɗɥ ɜɎɐɑɎɝɋɗɐɆɥ ɕɋɖɋɗɘɆɓɔɈɐɆ b ɒɆɖɞɖəɘɔɈ, Ɏ Ɉɡɕɔɑɓɥɋɘɗɥ 

ɕɋɖɋɓɔɗ k ɈɋɖɞɎɓ Ɏɍ ɐɆɌɊɔɉɔ ɒɆɖɞɖəɘɆ Ɉ ɗɑɋɊəɤɟɎɏ ɒɆɖɞɖəɘ. ȦɈɘɔɖɡ 
ɕɔɐɆɍɡɈɆɤɘ, ɝɘɔ ɕɖɎɒɋɓɋɓɎɋ ɓɋɐɔɘɔɖɡɛ ɔɇɒɋɓɔɈ b-ɜɎɐɑɎɝɋɗɐɔɉɔ k-ɕɋɖɋɓɔɗɆ 

(ɗ ὦ ς ɎɑɎ ɗ ɕɋɖɋɒɋɓɓɡɒ ɍɓɆɝɋɓɎɋɒ ὦ Ɏ Ὧ ρ ɎɑɎ Ὧ ς) ɊɆɦɘ Ɏɓɘɋɖɋɗɓɡɋ 

ɖɋɍəɑɢɘɆɘɡ. 

Ȩ [15] ɕɋɖɋɝɎɗɑɋɓɡ ɔɗɓɔɈɓɡɋ ɈɆɖɎɆɓɘɡ ɒɔɊɎɚɎɐɆɜɎɎ ɒɆɖɞɖəɘɔɈ, ɔɓɎ ɥɈ-

ɑɥɤɘɗɥ ɝɆɗɘɓɡɒɎ ɗɑəɝɆɥɒɎ 2-ɜɎɐɑɎɝɋɗɐɎɛ ɕɋɖɋɓɔɗɔɈ. 

1. ȵɋɖɋɐɖɋɟɎɈɆɓɎɋ ɊɈəɛ ɖɦɇɋɖ Ɏɍ ɊɈəɛ ɒɆɖɞɖəɘɔɈ (ɖɎɗ. 1). 

2. ȴɇɒɋɓ ɈɋɖɞɎɓɆɒɎ ɒɋɌɊə ɊɈəɒɥ ɒɆɖɞɖəɘɆɒɎ (ɖɎɗ. 2). 

3. ȵɋɖɋɓɔɗ ɈɋɖɞɎɓ Ɏɍ ɒɆɖɞɖəɘɆ Ɉ ɒɆɖɞɖəɘ (ɖɎɗ. 3). 

4. ȰɔɒɇɎɓɆɜɎɎ ɕɖɋɊɡɊəɟɎɛ ɈɆɖɎɆɓɘɔɈ. 

 
ȶɎɗ. 1. ȵɋɖɋɗɋɝɋɓɎɋ ɊɈəɛ ɖɦɇɋɖ ɊɈəɛ ɒɆɖɞɖəɘɔɈ  
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ȶɎɗ. 2. ȴɇɒɋɓ ɈɋɖɞɎɓɆɒɎ ɊɈəɛ ɒɆɖɞɖəɘɔɈ  

 
 
ȶɎɗ. 3. ȵɋɖɋɓɔɗ ɈɋɖɞɎɓ Ɏɍ ɒɆɖɞɖəɘɆ Ɉ ɒɆɖɞɖəɘ 

3. ȭɆɐɑɤɝɋɓɎɋ 

ȨɡɞɋəɐɆɍɆɓɓɡɋ ɆɑɉɔɖɎɘɒɡ ɖɋɞɋɓɎɥ ȭȲȸ ɓɋ ɘɖɋɇəɤɘ ɇɔɑɢɞɔɉɔ ɐɔɑɎɝɋɗɘɈɆ 

ɔɕɋɖɆɘɎɈɓɔɏ ɕɆɒɥɘɎ Ɋɑɥ ɈɡɝɎɗɑɋɓɎɏ. Ȩ ɍɆɊɆɝɆɛ, ɎɗɕɔɑɢɍəɤɟɎɛ ɒɆɘɖɎɜə 

ɗɘɔɎɒɔɗɘɎ ɕɋɖɋɋɍɊɔɈ, ɕɆɒɥɘɢ Ɉ ɔɗɓɔɈɓɔɒ ɖɆɗɛɔɊəɋɘɗɥ ɓɆ ɛɖɆɓɋɓɎɋ ɊɆɓɓɡɛ ɔ 

ɍɆɘɖɆɘɆɛ ɓɆ ɕɋɖɋɒɋɟɋɓɎɋ ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɖɋɊɗɘɈ. ȵɔɗɐɔɑɢɐə ɆɑɉɔɖɎɘɒɡ ɓɆ 

ɔɗɓɔɈɋ ɒɆɘɖɎɜɡ ɗɘɔɎɒɔɗɘɎ ɕɖɎɒɋɓɥɤɘɗɥ Ɋɑɥ ɔɇɖɆɇɔɘɐɎ ɍɆɊɆɝ, ɗɔɊɋɖɌɆɟɎɛ 

ɔɐɔɑɔ 1000 ɈɋɖɞɎɓ, ɑɋɉɐɔ ɕɔɊɗɝɎɘɆɘɢ, ɝɘɔ Ɋɑɥ ɓɎɛ ɕɔɘɖɋɇəɋɘɗɥ ɔɐɔɑɔ 8 Ȳȧ 

ɗɈɔɇɔɊɓɔɉɔ ɕɖɔɗɘɖɆɓɗɘɈɆ. Ȫɑɥ ɉɋɔɒɋɘɖɎɝɋɗɐɎɛ ɍɆɊɆɝ, ɐɔɘɔɖɡɋ ɒɔɉəɘ ɗɔɊɋɖɌɆɘɢ 

Ɋɔ 1000000 ɈɋɖɞɎɓ, ɒɆɘɖɎɜɆ ɓɋ ɘɖɋɇəɋɘɗɥ, Ɏ ɔɗɓɔɈɓɔɏ ɖɆɗɛɔɊ ɕɖɎɛɔɊɎɘɗɥ ɓɆ 

ɛɖɆɓɋɓɎɋ ɗɆɒɎɛ ɈɋɖɞɎɓ, ɝɘɔ ɘɖɋɇəɋɘ ɕɔɖɥɊɐɆ 20 Ȳȧ ɗɈɔɇɔɊɓɔɉɔ ɕɖɔɗɘɖɆɓɗɘɈɆ. 

ȵɖɎɈɋɊɦɓɓɡɋ ɔɜɋɓɐɎ ɖɆɗɛɔɊɆ ɔɕɋɖɆɘɎɈɓɔɏ ɕɆɒɥɘɎ Ɉ ɊɋɗɥɘɐɎ ɖɆɍ ɒɋɓɢɞɋ, ɝɋɒ ɋɦ 

ɔɇɠɦɒ, Ɋɔɗɘəɕɓɡɏ Ɉ ɗɔɈɖɋɒɋɓɓɡɛ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ əɗɘɖɔɏɗɘɈɆɛ, Ɏ ɓɋɘ 

ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɕɖɎɒɋɓɥɘɢ ɊɔɕɔɑɓɎɘɋɑɢɓɡɋ ɔɕɘɎɒɎɍɆɜɎɎ. 
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ʊʈʣʝʒʖ ʛʈʝʟʩʖʜʈʝ 

ʣˍ˗˒ʁ ˒̝ʶ̀  ˀʶˑʶːˀˋ ˋʶ˂ ʶy ʶ ˅ʉ. ʝ. ʌˁ̟ˀ̀  ˀʶˋ˓ ʶ ̀ʟ˗̞ʶˁ  ˀʹʶˌ̀ʶˊˀˋ  ˅ ʶ̄ ʶˁ˒ʁ-

˕ʶ,̀ ʦˋ̝ʺ˒ ʶy ˀ̝ˍ˗ʾ́ ʶˋ  ̃   ˄ ʶˑ ʶ˓ ʶ˕̄ʶ ̀ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ʹˏ̞ ˍ̟  ˀʖʶˑ ʶ˓ ʶ˕˓ˍˇ ˅ -ʁ

ˉʶ˄ ʶ˕yʺ̞  ˀˉˍ́ʺˁʶ˓ˍ˕̄ʁ  ̀ʶˉ̫ ˀˍˋˀ ʶ˒ˏ ˀ̞ ʶˋ˔ 

ʦʧʈʝʤʡʟʧʦʈʜʒʝ ʔʝʋʧʒ ʓʟʩʕʛʈʝ ʟʧʟʞ ʖʈʣʟʩʨʟʙʈʖʈʝ  

ʋʈʤʈʖʈʝ ʈʓʊʟʧʒʐʛʝʌʧ 

ʗˍʹ˓ʁ˃ʽ ˋ˓ˀ˕˓ʶ˃ ʼ ˔˕ʶˋ˒ˏˍ˕̝ˀ ʺ˕ʾˍ˗̌ʁ˓ˍ˕̄ʁ ˋ ˂ˋʹ˕ˀ ʿʶˉʶ̀ ʶ˄ ʶ˄ ˀ˖ ˉʺʾˍʹ̀̋-

˕ˀ ˅ʺ˔ʶ̒ ˍ˔̄ʁˋʽ: ʉʺ˕˓ʶ˃ ʺˋ ˅ˀˉˋʶ˄ ʶˋ ʹʶ˒ʶ˄ ʶˋ ˄ʶˑˍ˗̟̱̌ ʶ˄ ʶˋ ʶˁʸˍ̞ˀʾˉ̞̀̋  ˀ

˄ʶ˕ˈ ʶ˄ˋʶ˕˄ʽ, ˉʶˋ̞ʶ̄ ʶ˒̀ˍ̞ʺˋ ˋ˄ʶ˕ʶʸ˕˓ʁ ˃ ʺˋ ˔˕˓ʶ˃ ʶˁʸˍ̞ˀʾˉ̞̀̋ ʽ ˜ ˋ˕ʶˋ˖ 

ʽˋʹˁʁ ˊ̱̀ ˗ˉˋʺ̞ʽ: ʋˀ̝ ʶ˕˄˓ʁ ˃ ʼ ʶˑʶˋˆˀˋ ʺ˕ʾˍ˗̱̌ ˗ ˚ˏ˔ˀ̄ ʶˁ ʶ̟ˍ˗̄̔ , ˍ˕ˀ ʶ˕ʹˊˍ˗ˋ -ʁ

˓ʺ̝ˍ˗ʾ́ ˍ˗ˋʽ ˅ʶ˒˔ʶ˔˓ ʶ˃ ʼ ˅ʶˌ˓ˍ̌ʶ˄ ʶˋ ˘ˍ˕ˆˀ ʶ˕ʹˊˍ˗ˋ˙ˋʺ̞ˍ˓, ˂ˋʹ˕  ˀˆ˜ʶ˄ʺ˕-

ˏˍ˗̄̔  ˜ ˄ˍˋ˄˕ʺ˔ ʶˁʸˍ̞ˀʾˉ̞̀̋ ˀ ˉˌʶ˄ˍ˗̄̔ ,  ˍ˕ˍˋ˙ ˅ʺ˔ʶy ʶ́ ˍ˗ˉ ˄ʶ˕ˍˇ ʺˋ ˄ˀ˕ʶˑ˓ʺˁ 
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ˏ˕ʶ˄̝ˀ˄ʶ́ ˍ˗ˉ: ʒˋˎˏ̋  ˒ˋʶ ̃˅ˍʹ˓ʁ˃ˍ˗ˉ ʷʺ˕˓ʁ  ˃  ̓˔˕ʶˋ˒ˏ̱ ˕̝ʶˊˀˋ ˂ˋ́ ˀ˕̞̀̋  ˀ

ˁˍ˗˃ˉʶ ̀ˍ˕ˍˌ ʾ˓ʶˊˀˋ ˉʺʾˍʹ̞̀̋  ˀʶ˄̀ ʶ˕˄:̔  

GARNIK MANUKYAN 

Ural Federal University named after the first President of Russia BN Yeltsin, 

Graduate student of the chair of Modeling of Controlled Systems of the Graduate School of 

Economics and Management 

SOME CONSTRUCTIVE CLASSICAL ALGORITHMS FOR SOLVING  

THE PROBLEM OF VEHICLE ROUTING 

The article is dedicated to the study of modern methods for solving the problems of 

vehicle routing. A brief review of the main constructive classical algorithms is provided and 

these algorithms and their extensions are described in detail. The optimization of a single 

route is considered, the effectiveness of which is confirmed by the results of a computational 

experiment, the formalization of the problem and the development of specific algorithms that 

can later be applied in practice. Also, the article provides an overview of some numerical 

methods for solving transport problems. 

ʛʌʧʟʩʑʈʝ ʛʈʧʦʒʧʟʤʜʈʝ 
ʤˀ̀ ˍ˘˒ˀ˒ ʈ̞ ˉʺ̀ˀ,ʁ 

ʗʶ̄ ʶˁ˒ʁ˕ʶ̀ ʶ˄ ʶ ̀˃˕ʶʸ̞̞̋  ˀˉʶ˒̀ʶy ʺ ̝

ʞʌʙʟʩʛʝʌʧʒ ʘʌʥʈʠʈʪʒ ʤʦʈʨʟʩʛʏ ʬʊʦʈʊʟʧʕʌʓʟʥ 14  

ʝʈʝʟʛʌʦʧʈʝʟʨ ʦʧʈʝʍʒʤʦʟʧʝʌʧʒ ʛʟʝʦʌ ʖʈʧʓʟ ʛʟʋʌʓʝʌʧʏ 
 

ʊˍ˕˃ʽˋʾʁ˖  ˀˍ ̠ˉˀːʶ˓ ʶˊ̞ˀ ˏʶ̞ ʶ̄ ʺ˔̞ʺ̞  ̔ˎʺˋ ˄ʶ̞ ˍˇ ˋˍ˗ˊˋ  ̔ˁˀ̀ʺˁ ˀ -̀

˔ʺʸ̞ʶˁ ˒˂ʺ̄ʶˊˀ(ʒʤ) ˔ʶ˕̫ʺ˕ ˅ʶ˔˓ʶ˃̀ʺ̞ˍ˗ˉ˝ ʊˍ˕˃ʽˋʾʁ˖  ˀ ˌʺ̌ˍ˗ˉˋʺ̞  ˀ

ˏʶ˔̍ ʶˑ ˍ˓ ʶˑʶˋ̂ˀ ˋ ˔˕ʶˋ̒ˀ ˒̝̱ ˕̀ʺ̞  ̔ʒʤ-  ˀ˔ʶ˕̫ʺ˕ ˅ʶ˔˓ʶ˃̀ʺ̞ˍ˗ˉ ˍ-̠

ˋʺˋ ˔ʶ˕̫ʺ˕ ʷˋˍ˗ʾʶʸ˃ʺ˕˝ ʈˊ˒ ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋ  ̔ʶˑʶː ʶ̀ ˍ˗ˉ  ̓ʒʤ-ˍ̄  ʸˍ˕˃̔ ˋ-

ʾʶ̟  ˀˌʺ̌ˍ˗ˉˋʺ̞  ˀ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˀ˖˝ ʥʺ˕ːˀˋ˒ ˀ  ̞ˉʺː ˋʺ̞ʶˑ ˍ˗ˉ  ̓ʺ˕˄ˍ˗ 

˔ʺ˒ ʶ˄  ˀ  ˌʺ̌ˍ˗ˉˋʺ˕ʳ ˔ʺ̌ ʶˊˀˋ  ̃ʽˋʹ˅ʁˋˍ˗˕˝ ʦʺ̌ʶˊˀˋ ʸˍ˕˃̔ ˋʾʁ˖  ˀˌʺ̌ˍ˗̄̔ 

˔ʺ̌  ˀ  ̓ˍ˗̀ʺ̀ˍ˗ˉ ˉʺ˄ ʒʤ-ˍ̄ , ˀ˒˄ ʽˋʹ˅ʁˋˍ˗̞̔ ʳ ˔ʶ˕̫ʺ˕ ʒʤ-ʺ̞ ˍ˗ˉ, ˍ˕ˀ ʸˍ˕-

˃ʽˋʾʁ˖  ˀˌʺ̌ˍ˗̄̔ ˌʶ  ̝ʶˋy ʶ ̄ʶ˓ʺˁ ˀˉʺ˃  ̓˙ʶ ̀˔ʺ̌ ʶˊˀ̀̀ˀ ʽ˝ ʈˊ˒ ˍ˗˒ˍ˗ˉˋ -ʁ

˒ˀ̞ˍ˗ʾ́ ʶˋ ˉʺː ˚ʸ̝ʶy ˍ˕˃˓̱˗ˉ  ̓˔ʺ̌ ʶˊˀˋ ʸˍ˕˃̔ ˋʾʁ˖  ˀˌʺ̌ˍ˗̄̔ ˝ 

ʉʶ̀ ʶˁ  ˀʷʶˑ ʺ˕ʳ ˋˍ̀ˍ̄ʺ˔̞ʶ̀ ˍ˖ ˔˕ʶˋ̒ˀ ˒̝̱ ˕̀ʺ˕, ˉˍˋ̝̋˄ʶ˕ˁ ̱ˉˍ́ʺˁ̀̋ ˕, 
ˀˋ̝ʺʸ̞ʶˁ ˒˂ʺ̄ ,ʁ ̝ ʺ˂̀ˍˁˍyˀʶ˄ʶˋ ˌʺ̌ˍ˗ˉˋʺ˕: 
ʒˋ̝ʺʸ̞ʶˁ ˒˂ʺ̄ʶ˝ ʉʶ˕ʹ ʼˁʺ˄˔˕ˍ̀ʶˊˀˋ ˒ʶ˕̇ʺ˕ (ˀ̀ ˎˏˀ˒ ˀ˙ ʺ  ̀ʿʶ̄ ʶ̀ -ʁ

˄ʶ˄ ˀ˖ ˅ʶ̄ ʶ˄ ʶ˕yˀˎ̞̀̋ ,̔ ˅ʺˑʶ˂ ˍ˒̀ʺ̞ ,̔ ˅ʺˑˍ˗˒˔ʶ̟ ˍ˗ˊ˖ˋʺ̞  ̔  ̃ʶˊˁˋ, ˍ˕ˍˋ˙ 

ˏʶ̞ ˍ˗̀ʁ˄ˍ˗ˉ ʺ  ̀ˉʺ˃ʶʾ ˀ˓ ʼˁʺ˄˔˕ˍ̀ʶˊˀˋ ˔ʶ˕̞ʺ˕) ˒˔ʺˇ˃ˁ̋ ˍ˗ ˅ʶ̄ ʶ ̞˚-y

˔ʶy ˍ˕˃˓̱˗ˉ  ̓ˀˋ̝ʺʸ̞ʶˁ ˒˂ʺ̄ʶˋ˝ ʒʤ-  ˀ˅ˀˉ̀ʁ˄ʶ ̀ʸʶ̌ ʶ̆ ʶ̞  ̔˄ʶ́ ʶ̀ˍ˗ˉ  ̓

ˋ˕ʶ̀ˍ˗ˉ, ˍ  ̞ˉʺ˃ʶʾ ˀ˓ (ˋʺ˕˄ʁˊˍ˗ˉ˒ ˋˍ˗ˊˋˀ˒˄ ˉ  ˀ˙ʶ̀  ˀ˔ʶ˒̀ˊʶ˄ ˉˀˁˀʶ˕́̔ 

ʸʺ̞ʶ̒ ʶˋ̟ˍˇ) ʶˑʶˋ˖ çˏ ʶ̝ ˊʶ̀èˀ̓ˁʺ˄˔̞̱̀ ʶˊˀˋ ʷʶ̌ ʶʹ̞ˀˎ̞̀̋ ˀ˖  ̃ ʹ˕ʶˋ˖ 

ˉˀː˜ ˉˀː̄ˀ ʶ˖ˍ˗ˉˋʺ̞ˀ˖ ʷʶˇ˄ʶ̟ ʶ ˃ ʶˉ̫ ˍˇːʁ˄ʶ ̀ ʼˁʺ˄˔˕ˍ̀ʶˊˀˋ ˒˂ʺ̄ʶ ̀

ˋʺ˕˄ʁˑˍ˗˖˓ˍ˗ˉ  ̓˄ˀ˒ʶ˅ ʶ̌ ˍ˕ʹˎˀ (˒ˀˁˀ̟ˀˍ˗ˉ  ˀ˄ʶ ̄ʸʺ˕̄ʁˋˀˍ˗ˉ )ˀ ˉˀ˄̞̱ ˒˄̱-

ˏˀ ˄ʷʶ̞ ʶ ˄ʷˊˍ˗˕ʺ̌ˍ˗ˉ, ˍ˕ʽ ˔ʺ̌ ʶ˄ ʶˊ˓̱ ˗ˉ  ̓ʷˍˁˍ˕ ˔ʶ˕̞ ʺ̞  ˀ˅ʶ̄ ʶ ̞ʽˋʹ˅ʁ-



42 
 

ˋˍ˗˕ ˏʶ̝ ˊʶ̀ˍ˗ˉ: ʈˊʹ ʸʶ̌ ʶ̆ ʶ̞  ˀˌˋˍ˕˅ˀ˓ ,̓ ˍ  ̞ˋʺ˕˄ʁˊˍ˗ˉ˒ ˍ˗̀ʺˋ˙ ˉˀ˄̞̱ ʼ-

ˁʺ˄˔̞̱̀ ʶˊˀˋ ˒ʶ˕̇ʺ̞  ˀʶˊˋˏˀ˒  ˀʷʶʻ̄ʁʻʶ̀ ˍ˗ʾ́ ˍ˗ˋ, ˀˋˎˏˀ˒ˀ˙ ʺ  ̀ç˂ ʺˁ ʶ̟ èˀ 

ʿʶ̄ ʶ̟ ˍ˗ˊ˖ˋʺ̞ ,̔ ˅ ʺˑʶ˂ ˍ˒̀ʺ̞ ,̔ ̔ ˋʹ˅̱ ˗ˏ ˉˀˋˎ˜ ʿʶ̄ ʶ̀ ʶ˄ ʶ˄ ˀ˖ ˔ˀʺʻʺ˕ʶ˄ -ʁ

ˊʶˋ̞̀̋  ˀ ʷʶ˕ʹ ˋʶ˓ ʶ˕˄̄ʁ  ̀ ˅ʶ̄ ʶ˄ ʶ˕yʺ̞ :̔ ʈˊ˒ˏˀ˒ˍ˓, ʒʤ-  ˀ ˅ˀˉ̀ʁ˄ʶ ̀

˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋ  ̔ʹˀ˒˄̞̋  ̝˔ʶ˕̞ ʺ̞ˍ˓ ˒˂ʺ̄ʶ̀ ʺ̞ˀ˖ ˄ʶ́ ʶ̀ˍ˗ˉ  ̓ˋ˕ʶ̀ˍ˗ˉ, ˍ  ̞

ʹ˕ ʁʶˑʶˋ̂ˀ ˋ ʼˁʺ˄˔˕ˍ̀ʶˊˀˋ ʷʶ̌ ʶʹ̞ˀˎ̞̀̋  ̔ˎˍ˗̀̋ ˋ ˏʶ̝ ˊʶˋ, ˋʺ˕˄ʁˑˍ˗˖-

˓ʶ ˃ʺ  ̀(çˀ̝̀ ʺʸ˕˓ʁ è˃ ̋̀, ˍ˕̝ʺ̌ ˀ˖ ʼ ˁʶˑʶː ʶ̟ ʺˁ  ̓ʹ˕ʶˋ˖ ʶˋ˓ ʶ̀ ˍ˗̄̔) ʷ -ʁ

˕ʶ ˄˄ˀ˒ʶ˅ ʶ̌ ˍ˕ʹˎʁ ˊˀˋ ʷˊˍ˗˕ʺ̌  ˀˉʺː, ˍ˕ˋ ˍ˗̀  ˀʽˋʹ˅ʁˋˍ˗˕ ˏʶ̝ ˊʶˋ ʷˍˁˍ˕ 

˔ʶ˕̞ ʺ̞  ˀ˅ʶ̄ ʶ:̞ ʈˊ˒ˏˀ˒ˍ˓, ˀˋ̝ʺʸ̞ʶˁ ˒˂ʺ̄ʶ ̀˄ˀ˒ʶ˅ ʶ̌ ˍ˕́ˎˀ ʶˊˀˋ ʷˊˍ˗˕ -̋

ˇˍ˗ˉ ˋʺ˕˄ʁˑˍ˗˖˓ʶ ˃ç̆ ˍ˙è̞ ˎʁ˘ʺ̞  ˀʼˁʺ˄˔˕ˍ̀ʶˊˀˋ ʷʶ̌ ʶʹ̞ˀˎ̞̀̋  ˀ  ̃ʹ˕ʶˋ˖ 

ˉˀː˜ ˉˀː̄ˀ ʶ˖ˍ˗ˉˋʺ̞  ˀ˅ʶ˓ ʶ̇ ʶ˃ ˍ˗ :̓ 

ʦʺ˂̱̀ˁˍyˀʶ˄ʶˋ ˌʺ̌ˍ˗ˉˋʺ̞  ̔ʒʤ-  ˀʺ˕˄ʶˊˋ̱̇˓˝ ʉʶ̟  ˀʸˍ˕˃̔ ˋʾʁ˖  ˀˏʶ̞ -ʁ

ˉʺ˔̞ʺ̞  ˀˌʺ̌ˍ˗ˉˋʺ̞ˀ˖ʳ ˋʶ˂ ʶʸ˃  ˀ˔ʶ˕̫ʺ˕ ˅ʶ˔˓ʶ˃̀ʺ˕ ˄ʶ̞ ˍˇ ʺ  ̀ˍ˗̀ʺ̀ʶˁ 

˒ˋˍ˗˖ˉʶ ̀ˁʶ˕̄ʁ  ̀  ̃ːʺ˕̄ʁ ˒̝ˀ̍ ʶ̀  ˀ˔ʶ˕̫ʺ˕ ʶ˕ʿ ʺ˙̀̋ ˕˝ ʈˊ˒ˏˀ˒ˍ˓, ˋˍ˗ˊˋ 

ʒʤ-  ˀ˔ʶ˕̫ʺ˕ ˅ʶ˔˓ʶ˃̀ʺ˕ ˄ʶ̞ ˍˇ ʺ  ̀ˍ˗̀ʺ̀ʶˁ ˔ʶ˕̫ʺ˕ ʸˍ˕˃̔ ˋʾʁ ˖̀ʺ˕, ˁ -ʁ

˕ˍ˗ˉˋʺ˕  ̃ːʺ˕̄ʁ ˒̝ˀ̍ ʶˋ̀ʺ˕ (ʊʓʢ): ʈˊ˒ ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋ  ̔ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃

 ̓˅ʺ˔̃ˊʶˁ ʸˍ˕˃̱ ˋ̞̀̋ ˍ˓. 

1. ʒˋ̝ʺʸ̞ʶˁ ˒˂ʺ̄ʶˊˀ ˉʶ˄ ʺ˕ʺ˒ˍ˗ˉ ˁʶ˕̄ʁ  ̀˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˓, ˍ˕ʽ 

ʶˑʶː ʶ̀ ˍ˗ˉ  ̓˓ʺ˕ːˀ ˋ̞̀̋ ˀ˒ ʶˋ˄ ˉʶˉʷ  ̃ʶʻ́ ˍ˗ˉ ˔ʺ̌ ʶˊˀˋ ˒ˋˍ˗˖ˉʶ ̀˓˕ʶ˝ 

2. PFET ̱  ̠ NFET ˔˕ʶˋ̒ˀ ˒̝̱ ˕̀ʺ̞  ˀˌʺ̄ʶˊˀˋ ˁʶ̞ˍ˗ˉˋʺ̞  ˀ˔ʶ˕̫ ʺ̞ˍ˗ʾ-

ˊˍ˗ˋˋʺ̞ˍ˓˝ 

3. PFET ˍ ̠ NFET ˔˕ʶˋ̒ˀ ˒̝̱ ˕̀ʺ̞  ˀ ˄ʶ̀ ʶˁ̞̀̋  ˀ ʺ˕˄ʶ̞ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ

˔ʶ˕̫ ʺ̞ˍ˗ʾˊˍ˗ˋˋʺ̞ˍ˓˝ 

4. ʢʺ˕̄ʁ ˒̝ˀ̍ ʶ̀ ʶˊˀˋ ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˓, ˍ˕ˀ ˏʶ˔̍ ʶˑˋ ʺ  ̀ʶˊˋ ˄ -̋

˔ʺ̞  ̔ˍ˕̝ʺ ̌ ̆ ˍ˂ ʶˋːʶ̝ ˍ˗ˉ̞̀̋  ˀ˙ʶ̀ ʶ˄  ̔  ̃˅ʶ̍ ʶ˂ ˍ˗ʾ́ ˍ˗ˋ  ̔ʶ˓ʺˁ ˀˉʺ˃ ʺˋ˝ 

5. ʛˀː̄ˀʶ˖ˍ˗ˉˋʺ̞  ˀˉʺ̝ʶˇ̀ ʺ̞  ˀ˅ʶ˒̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋ -̋

˕ˍ˓, ˍ˕ˍˋ˙ ʷʺ̞ˍ˗ˉ ʺ  ̀ʹˀ̄ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ  ̃ˍ˗̀ʶ˄ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˔ʶ˕̫ʺ˕ ʶ -̞

ʿʺ˙̞̀̋ ˀ˝ 

   ʥʺ̞ ˍˋ̩́ ʶˁ ʊʢʓ-  ˀˌʺ̌ˍ˗ˉˋʺ̞  ̔˄ˍˎ˓̱ ˗ˉ ʺ  ̀˔ʺ˂̀ˍˁˍyˀʶ˄ʶˋ ˌʺ̌ˍ˗ˉˋʺ˕ 

ʒʤ-  ˀʺ˕˄ʶˊˋ̱̇˓ (ʦʞʒʤʌ):ʈˊ˒ ˌʺ̌ˍ˗ˉˋʺ̞  ̔ʶʻ́ ˍ˗ˉ ʺ  ̀ʒʤ-  ˀ˔ʶ˕̫ʺ˕ ˔ʺ̌ -ʁ

ˉʶ˒ ʺ̞ˍ˗ˉ ʸˍ́ˍ˗ʾ́ˍ˗ˋ ˍ˗̀ʺ̟ˍˇ ˁʶ̞ʺ̞  ˀ  ̃ʷːˀːˋʺ̞  ˀ˅ʶˏ ʶ̌ ˍ˗ˉˋʺ̞  ˀ˓˕ʶ˝ 

ʦʞʒʤʌ-  ˀ ˉˍ́ʺˁʶ˓ˍ̞ˍ˗̄ˎ̔  ˀ ˋˌʶ̀ʁ˄ˍ˗ˉ ˉˍ́ʺˁʶ˓ˍ̞ʺˁ ʶˊʹ ˌʺ̌ˍ˗ˉˋʺ̞  ̔

˔ʶ˕̫ʺ˕ ˓ʺˊ˛˕ˋʺ̞  ˀ˓˕,ʁ ʶˊˁ` ˄ʶ̝ ʶ̞ ʺˁ ʹ  ʁʶˑʶˋ̂ˀ ˋ ʒʤ-  ˀ˅ʶ̄ ʶ˕˝ ʦʞʒʤʌ-  ˀ

ʶʻ́ ʺ̟ˍ˗ʾ́ ˍ˗ˋ  ̔ʶ˓ʺˁ ˀ˅ʶ̍ ʶ  ˂ʷʶ̟ ʶ˔˕˓̱ ˗ˉ  ̓˔ʶ˄̝ʶˊˀˋ ʶʻ́ ʶˋ̩ʶ̀  ˀˈ -ʁ

ˋʶˏ ʶ˕˅  ̔ʹˀ̝ʶ˕˄ ʺˁˍ˓, ˙ʶ̀  ˀˍ  ̞˓ʺ˕ːˀ ˋ˒ ʶˋ̟ ˋˍ˗ˉ  ̓ʶˉ̫ ˍˇː ʒʤ-  ˀʺ˕˄ʶˊˋ-

˙ˍ˓ʳ ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃ˉˀ˜̱̀ ˗ˊˋ ˔ʶ˄̝ʶˊˀˋ ʶʻ́ ʶˋ̩ʶ̀ ˍ˓ ˔ʶ˄̝ ʶ˓ ˍ˕˓̱ ˇ 

ʷʶʻ̄ʁ˙ʶ̀ ʶ ˄˔˕ˀyʺ˕̞̀̋ ˍ˓˝ 

   ʊʢʓ-  ˀˌʺ̌ˍ˗ˉˋʺ̞  ̔˅ʶˌ˓ ˀʶˑ̀ ʺˁˍ˗ ʺˇʶ̀ʶ˄̀ʺ̞ˀ˖ ˉʺ˄  ̔ʦʞʒʤʌ-  ˀˋʺ˕̱̄ ˗-

˃ˍ˗ˉˋ  ̓˒˔ʶ̝ˀ ˄ʿʶ̄ ʶ̀ ʶ˄ ʶˊˀˋ ˓ʺ˕ˁ̱ ˗˃̱ ˗ʾ́ ʶˋ (ʤʑʥ) ˉʺː˝ ʤʑʥ-  ̀˄ʶ̝ ʶ -̞

˓ˍ˗ˉ  ̓˅˒̝ʶ  ˄ʊʢʓ-  ˀʹʺˏ̇ˍ˗ˉ  ̃ˎ ˀˉˍ́ʺˁʶ˓ˍ̞ˍ˗ˉ ˌʺ̌ˍ˗̄̔ ʒʤ-  ˀʺ˕˄ʶˊˋ̱̇˓˝ 

ʫʶ̀  ˀˍ  ̞˔˓ˊʶˁˋʺ̞  ˀˈʶ̀ ʶˏ ʶ˕˅  ˀˍ ̠˔ʶ˄̝ʶˊˀˋ ʶʻ́ ʶˋ̩ʶ̀  ˀ  ˈʶ̀ ʶˏ ʶ˕-˅

ˋʺ̞  ˀ˓˕ ʁʦʞʒʤʌ-  ̀˔ʶ˕̫ʺ˕ ˆ˜ˍ˓  ̓ʶʻ́ ˍ˗ˉ, ˅ʺ˔̃ʶ̫ ʶ ̞˄ʶ̞ ʺˁ ˀ  ̓ˋʺ˕̱̄ ˗˃̋ ˁ 

ʸˍ˕˃ʁ˄ˀ˖̀̋ ˕, ˍ˕ˍˋ˖ˍ˓ ˄ʷʶʻ̄ˏʁ ʶ˔˄˓ʺˋ ʶˊʹ ˈʶ̀ ʶˏ ʶ˕˅̀̋˕  ˀ˅ʶˏ ʶ̌ ˍ˗ˉ-
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ˋʺ̞  ̔  ̃˄˒̝ʶ˖˓ʺˋ ˌʺ̌ˍ˗ˉˋʺ̞  ̔ˋʺ̞ʶˑ ˍˇ ˈʶ̀ ʶˏ ʶ˕˅̀̋ ˕˝ ʒ˒˄ ʶˊʹ ʸˍ˕˃ʁ˄ˀ˖-

ˋʺ̞  ̔ˍ˗̀ʺ̀ʶˁ ˍ˓, ˄ʶ̞ ʺˁ ˀ  ̓˒˔ʺˇ˃̋ ˁ  ʦʞʒʤʌ-  ˀˉˍ́ʺˁ,̔ ˍ˕ʽ ˅ˋʶ̞ʶ˓ ˍ˕ ˄ˁˀ̀ˀ 

˄ˀ̞ʶˑ ʺˁ ʶˉ̫ ˍˇːʁ˄ʶ ̀ ˋʶ˂ ʶʸ˃  ˀ ˓˕ʶ˝ ʈˊˏˀ˒ ˍ˓ ʶˑʶˋ̂ˀ ˋ ʷːˀːˋʺ̞  ˀ ˍ ̠

ʶˑʶˋ̂ˀ ˋ ˁʶ̞ʺ̞  ˀˌʺ̌ˍ˗ˉˋʺ̞  ̔ˋʺ̞ʶˑ ˍˇ ˅ʶˏ ʶ̌ ˍ˗ˉˋʺ̞  ̔˅ˋʶ̞ʶ˓ ˍ˕ ˄ˁˀ̀ˀ 

˅ʶˌ˓ʶ˕˄ʺˁ ˍ˗̀ʺ̀ʶˁ ˍ˓ ʦʞʒʤʌ-  ˀˉˍ́ʺˁʽ˝ ʈˊʹ ˉˍ́ʺˁ ˀ˚ʸ̝ʶy ˍ˕˃̄ʁˉ̫ʽʳ ˄ʶ -˂

˓ʶ ˃  ˂ˋʹ̞ ˀʹ˕˓ʶ˃̇ˀ˖, ˅ˋʶ̞ʶ˓ ˍ˕ ˄ˁˀ̀ˀ ˔˓ˊʶˁˋʺ̞  ˀˍ˗̌ˍ˗  ̃˔ʶ˄̝ʶˊˀˋ ʶ -̒

ʹʶˋ̩ʶ̀  ˀˍ˗̌ˍ˗ ˅ʶˏ ʶ̌ ˍ˗ˉˋʺ̞  ̔ˉʺ˃ʶ˖̀̋ ˁ ˄ʶ ̄˘ˍ˙̞ʶ˖̀ʺˁ̋ ʬ˕ˀ̀ʶ,˄ ʺʾʺ ˄ -ʁ

˔ʶ˕˓ˍ˗ˉ  ̓˔ʺ̌ ʶ˄ ʶˊ̄ʁ  ̀ʿʶ̄ ʶ̀ ʶ˄  ˀ˂ʶ˂˔̄ʶ ̀˒˔ˍ˗y̱ ˗ˉ ʤʑʥ-  ˀˉˀːˍ̟ˍ˓, 

ʶˏ  ʁ˔˓́ ʶˁ̞̀̋  ˀʶʻ́ ʶˋ̩ʶ̀  ˀˍ˗̌ˍ˗ ˅ʶˏ ʶ̌ ˍ˗̄̔ ˄ˉʺ˃ʁ ˖˓ˀ ˚ʸ̝ʶy ˍ˕˃ˁ̋ ˍ˓ 

˔˓ˊʶˁ ʸˍ˕˃ʁ˄ˀ̟ ,̔ ˀ˒˄ ˔ʶ˄̝ʶˊˀˋ ʶʻ́ ʶˋ̩ʶ̀  ˀ˅ʶˏ ʶ̌ ˍ˗̄̔ ˄˘ˍ˙̞ʁ ˖˓,ˀ 

ˍ˕ˍ˓˅̋ ˔˜ ˔ʺ̌ ʶ˄ ʶˊ̄ʁ  ̀ʿʶ̄ ʶ̀ ʶ˄  ˀ˒˔ˍ˗ʸˉʶ ̀˅ʶ̄ ʶ ̞ʹ  ʁ˄˅ʶˋ́˒ˀ ʶ̀  ʁ

˓ʶ̝ ʶy ˍ˗ˋ ʹʺˏ̇ʽ˝ ʒ˒˄ ˏʶ˅ˏʶˋ̄ʶ ̀ʿʶ̄ ʶ̀ ʶ˄  ˀ˂ʶ˂˔̄ʶ ̀˒˔ˍ˗ʸˉʶ ̀˅ -ʁ

ˉʶ ̞˄ʶ̝ ʶ˕˓ˍ˗ˉ  ̓˅ʶ˄ ʶˑ ʶ˄  ̔  r˔ʶ˄̝ʶˊˀˋ ʶʻ́ ʶˋ̩ʶ̀  ˀˍ˗̌ˍ˗ ˅ʶˏ ʶ̌ ˍ˗̄̔ 

ˉʺ˃ʶ˖˓̱ ˗ˉ  ̓ˀ˒˄ ˔˓ˊʶˁˋʺ̞  ˀˍ˗̌ˍ˗̀̔ ʳ ˘ˍ˙̞ʶ˖˓ˍ˗ˉ˝ 

ʗʺ˔̃ʶ́ ʶˁ ˚˕ˀ̀ʁ˄ˍ˗ˉ (ˋ .˄ 1) ˖ˍ˗ˊ˖  ̓˔˕˓ ʶ ˃˔ʺ̌ ʶ˄ ʶˊ̄ʁ  ̀ʿʶ̄ ʶ̀ ʶ˄  ˀ

˒˔ˍ˗y̱ ˗̄̔ ʶˑʶˋ˖ ʦʞʒʤʌ-  ˀ˚ʸ̝ʶy ˍ˕˃̄ʁˉʷ˝  

 

 

ʝ Λ˄1Λʦʺ̌ʶ˄ ʶˊ̄ʁ  ̀ʿʶ̄ ʶ̀ ʶ˄  ˀ˒˔ˍ˗y̱ ˗ˉ 

ʦʞʒʤʌ-  ˀʶʻ́ ʺ̟ˍ˗ʾ́ ˍ˗ˋ  ̔˅ʶˌ˓ ˀʶˑ̀ ʺˁˍ˗ ˅ʶ̄ ʶ ̞ˏʺ˔˙  ̓ˋʺ˕̱̄ ˗˃̋ ˁ ˅ʶ̄ -ʁ

ˏʶ̝ ʶ˒˂ʶ  ̀ʸˍ˕˃ʁ˄ˀ˖̞̀̋  ̔ (˚̞Λset_timing_derate 0.8), ̱ ˕ˍˋ˙ ˄˚ʸ̝ʁʸˍ˕˃˓̋ˋ 

˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ʶ  ̀˃˕ʶʸ̞ʁ ˊˀˋ ʸˍ˕˃̇ˀ  ˀˉˀːˍ̟ˍ˓  ̃ʺˇʶ˃ ʷˍˁˍ˕ ˅ʶˏ ʶ̌ ˍ˗ˉˋ -̋

˕  ̔˄ʷʶʻ̄ˏʁ ʶ˔˄˓ʺˋ ʶˊʹ ʸˍ˕˃ʁ˄ˀ˖̞̀̋ ˍ˓, ˍ˕ˍˋ˖ ˚ʸ̝ʶy ˍ˕˃̄ʁ  ̀˚˕ˀ̀ʁ ˄̀-̋

˕  ̔ ˔ʺ̌ ʶ˄ ʶˊ̄ʁ  ̀   ̃ ˏʶ˅ˏʶˋ̄ʶ ̀ ʿʶ̄ ʶ̀ ʶ˄̀ʺ̞  ˀ ˒˔ˍ˗y̱ ˗ˉˋʺ̞  ˀ ˅ʶ̄ ʶ ̞

ˋ˄ʶ̞ʶʸ˕˓ʁ  ˃ʺ  ̀˓ʺ˕̱̃ ˗ˉ˝ 

ʤ̝ ʶˋ́ʶ˕˔ ʦʞʒʤʌ-  ̀˄ˀ̞ʶˑ˓ˍ˗ˉ  ̓˔ʶ˕̫ʺ˕ ʶˌ˂ ʶ̝ ʶˋ̇ʶˊˀˋ ˏʶˊ̄ʶˋ̀ -̋

˕ˍ˗ˉʳ ˋ˓ʶ̒ʶy ˍ˗ˋ  ̃ʶˑʶ˓ ʺˁʶyˍ˗ˊˋ ˍ˗̌ˀ̀ʺ̞  ˀ˓˕ʶ˝ ʌ˓ , ˍ˕ˏʺ˒ʻ  ˀˉʺ˃ʶ˖˓ˀ ˓ʺ˕-

ːˀ̀ˀ˒ ˈˌʸ˕˔ˍ˗ʾ́ ˍ˗ˋ  ̔˚ʸ̝ʶy ˍ˕˃˓̱˗ˉ ʺ  ̀ʒʤ-  ˀˁʶ˓ʶ˕˄˓ʁ  ˃  ̃ˏʶ̞ ʶ̄ ʺ˔̞ʶ-̟

˓ʶ ˃˔ʺ˂̀ˍˁˍyˀʶ˄ʶˋ ˌʺ̌ˍ˗ˉˋʺ̞ʽ˝ 
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ʒʤ-  ˀˁʶ˓ʶ˕˄˓ʁ  ˃˔ʺ˂̀ˍˁˍyˀʶ˄ʶˋ ˌʺ̌ˍ˗ˉˋʺ˕ (ʒʤʓʦʞ)  ̋ʈˊ˒ ˔ʺ˒ ʶ˄  ˀʶˋ -ʁ

ˁˀ̒ʽʳ ˅ʶˌ˓ ˀʶˑ̀ ʺˁˍ˓ ˋʶ˂ ʶʸ˃̄ʁ  ̀ˉʺʾˍ́ ˍˁˍyˀʶˊˀ ˍ ̠ʶ˕̝ ʶʹ˕̄ʁ  ̀ʸˍ˕˃̔ ˋ-

ʾʶ̟  ˀˌʺ̌ˍ˗ˉˋʺ̞ ,̔ ̇ ˎʶ˖̱̀˗ˉ  ̓ˎˏʶ˅ʶˋː˓ʁ  ˃˓ʶ̝ ʶ̝ ʺ˒ ˍ˗ʾ́ ˍ˗ˋ  ̔  ˀ˔ʶ˕̫ ʺ̞ˍ˗-

ʾˊˍ˗ˋ ˒̝ ʶˋ́ʶ˕˔ ʦʞʒʤʌ-ˀ̋ ʒʤʓʦʞ-  ˀʸˍ˕˃ʁ˄ˀ˖̞̀̋  ̔ˍ˕ˍˌ˓̱˗ˉ ʺ  ̀˅ʶˌ˓ ˀʶ -ˑ

ˋʺˁˍ˓ ʳ˔̞ʶ̄ ʶ̫ ʶ̀ ʶ˄ ʶ ̀ʷːː ˀ˔ʺ˒ ʶ˄ ,̔ ˂ˍ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔  ̃ˍ˗̌ˍ˗ ʺ˕˄ʶ̞ ˍ˗ʾ́ ˍ˗ˋʽ˝ 

ʫʶ̀  ˀˍ  ̞˔̞ ʶˋ̒ˀ˒̝̱ ˕̀ʺ̞  ˀ˙ʶ̀ ʶ˄ ,̔ ˀˋˎˏ̋  ˒ˋʶ ̃ˋ˕ʶˋ˖ ˉˀː˜ ʹʶ˒ ʶ˓ ˍ˕˓ʁ-

˃ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˔ʶ˕̫ʺ˕ ˔˕ʶ̄ ʶ̫ ʶ̀ ʶ˄ ʶ ̀˘ʶ˄ ʶˋ̀ʺ̞  ˀʹʺˏ̇ˍ˗ˉ ˋˍ˗ˊˋ  ̔ˎʺˋ, 

˅ʺ˔̃ʶ̫ ʶ ̞ˌʺ̌ˍ˗ˉˋʺ̞  ̔˜  ˒˔ʶ˕̫ʺ˕ ʺˋ˝ ʌ˕˄ʶ ̞ˍ˗̌ˀ̀ʺ̞ˍ˗ˉ, ˍ˕ˍˋ̟̱˗ˉ ˔˕ -ʁ

ˉʶ̫ ʶ̀ ʶ˄ ʶ ̀˘ʶ˄ ʶˋ̀ʺ̞  ˀ˙ʶ̀ ʶ˄̀ʺ̞  ̔ˌʶ  ̝ʺ ,̀ ˋ˕ʶˋ̟̱ ˗ˉ ʶˊʹ ˌʺ̌ˍ˗ˉˋʺ̞  ̔

ʶ˓ʺˁ ˀ˙ˀˎ ʺ ,̀ ˍ˕ˍ˓˅̋ ˔˜ ˌʶ  ̝˘ʶ˄ ʶ̀ ʺ̞  ˀʹʺˏ̇ˍ˗ˉ ˏʶ̝ ʶ˅ ʶ˄ ʶ̀ ˍ̞ʺˋ ʽˋ˔˕-

˓ʶ ˃ˌʺ̌ˍ˗ˉˋʺ̞  ̔ˁ˕ʶ˖̱̀˗ˉ ʺ  ̀ˀ˕ʶ˕, ˒ʶ˄ ʶˊˋ ˛ˀ̒ˀ˄ʶ˄ ʶ ̀ˁʶ̞ʺ̞  ˀʺ˕˄ʶ̞ ʶ-̟

ˉʶ ̀˅ʺ ̝ˉʺ˄̝̋  ̌ˉʺ˃ʶ̀ ˍ˗ˉ ʺ  ̀˅ʶ̄ ʶ˄ ʶ˕yʶˊˀˋ ˌʺ̌ˍ˗ˉˋʺ̞ʽ˝ ʫʶ̀  ˀʶˊ˒ ˌ-̋

ˇˍ˗ˉˋʺ̞  ̔ʶ˓ʺˁ ˀʻʸʶˁ ˀʺ ,̀ ˅ʺ˔̃ʶ̫ ʶ ̞ˍ˗̌ˍ˗ ʺ˕˄ʶ̞ ʶ˖̄ʶ ̀˅ʺ ̝ˉˀʶ˒ˀˋ ˉ -̋

˃ʶ̀ ˍ˗ˉ  ̓ʽˋʹ˅ʁˋˍ˗̞ ˌʺ̌ˍ˗̄̔ ˝ 

ʌ˕ʷ ˄ʶ̝ ʶ˕˓ˍ˗ˉ  ̓ˑʺyˀ˒˔˕ˋʺ̞  ˀˉˀː˜ ʿʶ̄ ʶ̀ ʶ˄ ʶˊˀˋ ʶˋʶˁˀʻ, ˚ʸ̝ʶy ˍ˕-

˃ʺˁˍ˓  ʒʤʓʦʞ- ,̀ ʶˊʹ ʿʶ̄ ʶ̀ ʶ ˄ˋʶ˂ ʶʸ˃  ˀ˔˓ˊʶˁ ˄˔ˍ̞  ̔˓ʺ̞ʶ˃˓ˍ˗ˉ  ̓  ˒ʶ-˅

ˉʶ̀ ʶ̆ ʶ˄˓ʶ ˃ʶ˕˄̌ ,ˀ ˍ˕ˍ˗ˉ ˄ʶˋʳ ˅ʶː ˍ˕́ʁ˄ʶ,̀ ˔ʶ˄̝ʶˊˀˋ ʶʻ́ ʶˋ̩ʶ̀  ̔

˄˕˄̱̀ ˇ  ̃˔˓ˊʶˁˋʺ̞  ̔˘ˍ˂ ʶˋ̟ˍˇ ʷːˀːˋʺ˕ (ˋ .˄ 2): ʈˊ˒ˏˀ˒ˍ˓, ˅ʶˌ˓ ˀʶˑ̀ ʺˁˍ˓ 

ˉˀˋˎ ʶˊ˒ ʶ˒˓ ʶ˃ ,̔ ˉʺ˃ʶ˖̀̋ˁˍ˓ ʶˊ˒ ˍ˗̌ˍ˗ ˂ˍ̞ ˍ˗ʾ́ ˍ˗ˋ ,̔ ˄ˉʺ˃ʁˋ  ʁʒʤʓʦʞ-  ˀ

ʸˍ˕˃ʁ˄ˀ˖̞̀̋ ,̔ ̱ ˕ˍˋ˙ ˔˕˓ ˍ˗ˉ ʺ  ̀˅ʶ̄ ʶˏ ʶ̝ ʶ˒ˏʶ  ̀ʶˇˊˍ˗˒ʶ˄  ˀ˔ʺ˒̇ˍ˓˝ 

 

 
 

ʝ .˄ 2. ʤʶ˅̄ʶ̀ ʶ̆ ʶ˄˓ʶ ˃ʶ˕˄̌  ˀ˚˕ˀ̀ʁ  ˄

ʒʤ-  ˀˏʶ̞ ʶ̄ ʺ˔̞ʶ˖˓ʶ ˃˔ʺ˂̀ˍˁˍyˀʶ˄ʶˋ ˌʺ̌ˍ˗ˉˋʺ˕ (ʒʤʡʦʞ)  ̋ʈˊ˒̝̋  ̌ʷ-ː

ː  ˀ ˅ʶˏ ʶ̌ ˍ˗̄̔ ˛ˍ˗ˋ˄˖ˀ ʁ  ̓ ˓ʺ˕ː̀ˀ ˀ˒ ˅ʶ̝ ˍ˗˄ ˏʶ̞ ʶ̄ ʺ˔̞ˀ˖˝ ʒʤʡʦʞ-  ̀

ʶˏʶ˅ ˍ˓ˍ˗ˉ  ̓˅ʺ˔̃ˊʶˁˋʺ̞ʽʳ 

1) ˓ˀˈʶ˄ ʶʸ̞ʶ˄ ʶ ̀ʸˍ˕˃ʁ˄ˀ˖ ˏʶ̝ ʶ˅ ʶ˄ ʶ ̀ˌʺ̌ˍ˗ˉˋʺ̞  ˀ˅ʶ̄ ʶ,̞ 

2) ʿʁ ˉʶ̀ ʶ˄ ʶˊˀˋ ˍ ˎ˓ˀ̍ʶ˄ ʶʸ̞ʶ˄ ʶ ̀˅ʶˌ˓ʺ˔˓ˍ˗ʾ́ ˍ˗ˋ, 

3) ˒ʁ ˅̄ ʶ̀ ʶ̆ ʶ˄˓ʶ ˃˓ˀ̍ʶ˄ ʶʸ̞ʶ˄ ʶ ̀˅ʶˌ˓ʺ˔˓ˍ˗ʾ́ ˍ˗ˋ˝ 
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ʝ˄ ʶ ̞3-ˍ̠  ̄˅ʶ̄ ʺ̄ʶ˔˓ʶ ˃ʺ  ̀ʒʤʓʦʞ-  ̀  ̃ʒʤʡʦʞ-ˋ ̋

ʝ˄ . 3. ʒʤʓʦʞ-  ˀ  ̃ʒʤʡʦʞ-  ˀ˅ʶ̄ ʺ̄ʶ̝ ˍ˗̄̔ 

ʞʺ̌ˍ˗ˉˋʺ̞  ˀʘ˜ʶˎʶ:̆ ʟ˕ʶ˄ʶ˄ ʶ ̀˔ʺ˒ ʶˋ˄̱́ ˗̀ˀ˖ ʶˊ˒ ˆ˜ʶˎʶ̆  ̔ˀ  ̞ˉʺː 

ˏʶ̞ ˍ˗̀ʁ˄ˍ˗ˉ  ̓ˋˍ˗ˊˋ ʒʤʡʦʞ- ,̀ ˉˀʶˊˋ ʶˊˋ ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ʶˉʷ, ˍ  ̞˓ʺ˕ː̀ˀ ˀ˒ 

ˋ˄ʶ˔̄ʁˉʶ ̫ˍ˗̀  ˀˈˌʸ˕˔ˍ˗ʾ́ ʶˋ ʶ˓ʺˁ ˀʷʶ˕ˆ˕ ʶ˒̝ ˀ̍ ʶˋ˝ 

ʛˍˋ̝  ̋ʖʶ˕ˁ ̱ʛˍ́ ʺˁ̋ ʈˊ˒ ˉʺʾˍ́  ̔˅ˀˉˋ˓ʁ  ˃  ̓ˏʶ̝ ʶ˅ ʶ˄ ʶ ̀ʶ˕ʿ ʺ˙̞̀̋  ˀ  ̃

˓ˀ̍ʶ˄ ʶʸ̞ʶ˄ ʶ ̀ʶˋʶˁ ˀ̒ ˀ˅ˀ̄ʶ ̀˓˕,ʁ ˍ˕ˍˋ˙ ˚ʸ̝ʶy ˍ˕˃ˁ̋ ˍ˓ ˅ʶˌ˓ʶ˕˄  ̓˄ -ʁ

˔ʶ̞ ˍ˗ˉ˝ ʛˍˋ̝  ̋ʖʶ˕ˁ ̱ˉʺʾˍ́  ̔ˍ ˎʶˊˁ ˀˋˎ ,̓ ˙ʶ ̀çˀ ˋˎ-ʺʾ è̋ ʁ̀ ʶˁˀʻ ˄ʶ̝ -ʁ

˕ˍˇ ˉˍ́ʺˁ˝ ʝ˄ʶ˕ 4-ˍ̠  ̄˖ˍ˗ˊ˖  ̓˔˕˓ ʶ ˃ʛˍˋ̝  ̋ʖʶ˕ˁˍˊˀ ˉʶʾ ʺ̄ ʶ̝ ˀ˄ ʶ˄ ʶ ̀ˉ -̱

ʹʺˁ,̔ ˍ˕ˍ˗ˉ ˉˍ́ʺˁ ̔˄ʶ˂˓ʶ ˃  ̓ˉˍ˗˔̇ʁ ˊˀˋ ˏʶ̞ ʶ̄ ʺ˔̞ʺ̞ˀ˖, ˍ˕ˍˋ˙ ʼ ˁˀ˕ʺˋ˖ 

˅ʺ˕ʾˀ ˋ ˄ʶ˂˓ʶ ˃ʺ  ̀ʷʶʻ̄ʁʾˀ˓ ʶˊˁ ʸˍ˕˃̱ ˋ̞̀̋ ˀ˖˝ ʈˊ˒ ˉˍ˗˔̇ʁ ˊˀˋ ˏʶ̞ ʶ̄ ʺ-̝

˕ʺ̞  ̔ˉˍ́ʺˁˍ˗ˉ ʺˇʶ˃ ˛ˍ˗ˋ˄˖ˀʁˊˀ ˅ʺ ̝ˉˀʶ˒ˀˋ ˚ʸ̝ʶy ˍ˕˃ˁ̋ ˍ˓ ˄ʶ̝ ʶ˕˓ˍ˗ˉ  ̓

˓ʺ˕ˁ̱ ˗˃̱ ˗ʾ́ ˍ˗ˋ  ̃˒˔ʶ˖˓̱ ˗ˉ ˉʺ˄ ˄ʶ ̄ˉ  ˀ˙ʶ̀  ˀʺˁ̇ʶˊˀˋ ʶ˕ʿ ʺ˙̀̋ ˕˝ 

 

 

 

 

 

ʝ Λ˄4. ʛˍˋ̝ ʖ̋ʶ˕ˁˍˊˀ ˉʶʾ ʺ̄ʶ̝ ˀ˄ ʶ˄ ʶ ̀ˉˍ́ʺˁ 

ʛˍˋ̝  ̋ʖʶ˕ˁ ̱çʥˀ̍ ʶ˄ ʶʸ̞ʶ˄ ʶ ̀  ˉˍ́ʺˁè̔ ˚ʸ̝ʶy ˍ˕˃˓̋ˁ  ̓ˌʺ̌ˍ˗ˉˋʺ̞  ˀ

ˆ˜ʶˎʶ ̆˒˔ʶ̀ ʶˁ ˍ˗ ˅ʶ̄ ʶ˕˝ ʏˋʹ ˍ˕ˍ˗ˉ ʶˊ˒ ˆ˜ʶˎʶ̆  ̔˒˔ʶ˖˓̋ ˁ  ̓ʸ˕ʶ́ʶ̞ -ʁ

ˋˍ˗ˉ ʺˇʶ˃ ʷˍˁˍ˕ ˔ʶ̞ ʺ̞  ˀ˅ʶ̄ ʶ˕˝ 

ʛˍ́ ʺˁʶ˓ˍ˕̄ʁ  ̀ (ʷ̀ ˍ˗ʾʁ ʸ˕̄ʁ )̀ ʶ˕ʹ́ˍ˗ˋ˙ˋʺ̞ʽ˝ ʉ̀ ˍ˗ʾʁ ʸ˕̄ʁ  ̀ʽˋʾʶ˖̇ˍ˗ˉ 

ʤˀ̀ ˍ˘˒ˀ˒ ʈ˕̄ ʺ̀ˀ ʁ ʟ˗˒ˍ˗ˉˋʶ˄ ʶ ̀ ʋʺˏ ʶ˕̝ ʶ̄ ʺˋ̝ˀ ˄ˍˇ̄ˀ ˖ ˒˔ʺˇ˃˓ʶ ˃

˔˕ʶˋ̒ˀ ˒̝̱ ˕̀ʺ̞  ˀʛˍˋ̝  ̋ʖʶ˕ˁ ̱ˉˍ́ʺˁ̀̋ ˕ˋ ʺ  ̀˚ʸ̝ʶy ˍ˕˃˓̋ˁ˝ 

   ʈˇˊˍ˗˒ʶ ˄ 1-  ˀ ( ,ʁ )̫-ˍ̠  ̄  ̃ 2 (ʁ , )̫-ˍ̠  ̄˖ˍ˗ˊ˖ ʺ  ̀˔˕˓ ʶ ˃ˌʺ̌ˍ˗ˉˋʺ̞  ˀ 

ˆ˜ʶˎʶ̆ ʺ̞ ʽ˝ 
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ʈ̌ ˊˍ˗˒ʶ ˄1 

)ʁ ʞ˕ː ˀˎ ˀʦʞʒʤʌ-  ˀ˒ˀʸ̄ʁ ˏʶ̞ ʶ̄ ʺ˔̞  ˀʶˇˊˍ˗˒ʶ˄  ̔ʺˁ̇ʁ ˊˀˋ ʹ˕ʶ˄ʶ ̀ˈʶ˄ ʶ̝  ˀ
ʹʺˏ̇ˍ˗ˉ 

 

)̫ ʞ˕ː ˀˎ ˀʦʞʒʤʌ-  ˀ˒ˀʸ̄ʁ ˏʶ̞ ʶ̄ ʺ˔̞  ˀʶˇˊˍ˗˒ʶ˄  ̔ʺˁ̇ʁ ˊˀˋ ʷʶ̟ ʶ˒ ʶ˄ ʶ ̀ˈʶ˄ -ʁ
˔  ˀʹʺˏ̇ˍ˗ˉ 

 

 

ʈ̌ ˊˍ˗˒ʶ ˄2 

)ʁ ʌʥ ˔˕ʶ̄ʶ̫ ʶ̀ ʶ˄ ʶ ̀ʼˁʺ̄̋ ˋ̝ˀ ʦʞʒʤʌ-  ˀ˒ˀʸ̄ʁ ˏʶ̞ ʶ̄ ʺ˔̞  ˀʶˇˊˍ˗˒ʶ˄  ̔ʺ-ˁ
˙ʶˊˀˋ ʹ˕ʶ˄ʶ ̀ˈʶ˄ ʶ̝  ˀʹʺˏ̇ˍ˗ˉ 

 
)̫ ʌʥ ˔˕ʶ̄ ʶ̫ ʶ̀ ʶ˄ ʶ ̀ʼˁʺ̄̋ ˋ̝ˀ ʦʞʒʤʌ-  ˀ˒ˀʸ̄ʁ ˏʶ̞ ʶ̄ ʺ˔̞  ˀʶˇˊˍ˗˒ʶ˄  ̔ʺ-ˁ

˙ʶˊˀˋ ʹ˕ʶ˄ʶ ̀ˈʶ˄ ʶ̝  ˀʹʺˏ̇ˍ˗ˉ 



47 
 

ʈˊ˒ ˔ʺ˒ ʶ˄  ˀʷˋˍ˗ʾʶʸ̞ˍ˗̱̄ ˓ ˆ˜ʶˎʶ̆  ̔˒˔ʶ˖˓̋ ˁ  ̓ʸ˕ʶ́ʶ̞ ʶ̀ ˍ˗ˉ ʺˇʶ˃ 

1136 ̫ ːˀːˋʺ̞  ˀ˅ʶ̄ ʶ˕ʳ  ˄ˍˉ̫̀ˀ ʶ̟ ˀˍˋ  ̃˅ʶː ˍ˕́ʁ˄ʶ,̀ ˔ʶ˕̫ʺ˕ ˔ʶ̀ ˍˇ ˍ˗ʿ-̋

˕  ˀʹʺˏ̇ˍ˗ˉ˝ 

ʌʻ̞ ʶ˄ ʶ̟ ˍ˗ʾ́ ˍ˗ˋ˝ ʈˑʶːˀˋ ʶˋy ʶˉˋ  ̓ˍ  ̞˒˔ʺˇ˃˓ʺˁ  ̓ˌʺ̌ˍ˗ˉˋʺ̞  ˀˆ˜ʶˎ -ʁ

˘ ,̔ ˚ʸ̝ʶy ˍ˕˃ˁ̋ ˍ˓ ˛ˀˋ̨̋  ʾ˔ʺ˂̀ˍˁˍyˀʶˊˀ ˅ˀ̄ʶ ̀˓˕ ʁ˒˔ʺˇ˃˓ʶ ˃ 14̀ -̄ˍ  ̟

ˍ˗˒ˍ˗ˉˋʶ˄ ʶ̀ ˋʶ˂ ʶʸ˃̄ʁ  ̀˅ʶ˓ ʶ̇ ʶ˃ ˍ˗ˋ˝ ʈ˕́ ˊˍ˗ˋ˙ˋʺ̞  ̔ˉˍ ̝ʺ  ̀˒˔ʶ˖˓̋ ˁ 

ʶ˕̝ ʶʹ̞ ʶ˄ ʶ ̀˔ʺ˂̀ˍˁˍyˀʶˊˍ˓ ˒˔ʺˇ˃˓ʶ ˃ˋˍ˗ˊˋ ˆ˜ʶˎʶ̆ˀˋ˝ 

ʊʧʈʖʈʝʟʩʐʜʟʩʝ 
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ȲȫȶȹȬȦȳ ȲȦȶȸȮȶȴȷɅȳ 

ȷɎɓɔɕɗɎɗ AɖɒɋɓɎɎ, 

ɗɕɋɜɎɆɑɎɗɘ ɕɔ əɓɎɈɋɖɗɎɘɋɘɗɐɎɒ ɕɖɔɉɖɆɒɆɒ  

ȵȴȱȹȽȫȳȮȫ ȺȴȶȲȦȸȦ ȨȦȶȮȦȼȮȯ ȷ ȮȷȵȴȱɂȭȴȨȦȳȮȫȲ ȲȴȪȫȱȫȯ  

Ȳȴȳȸȫ ȰȦȶȱȴ 14-ȳȦȳȴȲȫȸȶȴȨɁȻ ȸȶȦȳȭȮȷȸȴȶȴȨ 

ȵɔɑəɝɋɓɎɋ ɚɔɖɒɆɘɆɈɆɖɎɆɜɎɏ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɓɋɊɆɈɓɔ ɗɔɍɊɆɓɓɔɉɔ 14-ɓɆɓɔɒɋɘɖɔ-

ɐɔɉɔ ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɉɔ ɐɔɒɕɑɋɐɘɆ ɖɆɍɖɆɇɔɘɐɎ ɗɖɋɊɗɘɈ Ɏ ɕɖɔɜɋɗɗɓɔɉɔ ɐɔɒɕɑɋɐɘɆ ɖɆɍɖɆɇɔɘ-

ɐɎ ɗɖɋɊɗɘɈ. Ȩ  ɗɘɆɘɢɋ ɕɖɎɈɋɊɋɓɡ ɚɔɖɒɆɘɡ ɈɆɖɎɆɜɎɏ Ɋɑɥ ɓɋɗɐɔɑɢɐɎɛ ɗɘɆɓɊɆɖɘɓɡɛ ɥɝɋɋɐ, 

ɓɔ ɇɡɑɎ ɗɉɋɓɋɖɎɖɔɈɆɓɡ ɘɆɇɑɎɜɡ Ɋɑɥ Ɉɗɋɛ ɥɝɋɋɐ Ɏɍ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɇɎɇɑɎɔɘɋɐɎ. 

MERUZHAN MARTIROSYAN  

Synopsys Armenia, 

University program specialist 

DEVELOPMENT OF SEMICONDUCTOR CELLS PARAMETRIZED SYSTEMS BASED  

ON 7 NM TECHNOLOGY 

Implemented the parametrized cells based on 7 nm technology using the classes of python 

API. Developed design rules, which were used to check the generated cellsô topologys with 

different parameter values. 

 

 

 

 

 



48 
 

ʫʈʙʈʫʈʊʒʦʟʩʐʜʟʩʝ 

ʛʈʝʟʩʖ  ʗʈʧʟʩʐʜʟʩʝʜʈʝ 
˘ˀˁ ˀ˒ˍ̆ʶ́ ʶ˄ʶ ̀ʸˀ̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʹˍ˄̝̱  ̞ 

ʔʈʠʈʦʟʩʧ ʛʝʢʒʖʜʈʝ 
ʗʗ ʊʈʈ ˘ˀˁ ˀ˒ˍ̆ʶ́ ˍ˗ʾ́ʶˋ, ˒ ˍ̟ˀˍˁˍʸˀʶˊˀ  

 ̃ˀ˕ʶ˓ˍ˗ˋ˙  ˀˀˋ˒̝ˀ˔ˍ˗̝ˀ  ˅ʶˊ̟̱ ˕ʹ 

ʈʍʊʈʜʒʝ ʔʟʧʗʧʋʈʧʈʝʝʌʧʒ ʘʌʥʈʥʟʧʛʈʝ ʟʩ ʍʈʧʊʈʨʛʈʝ  

ʏʝʋʗʈʝʟʩʧ ʈʣʈʝʘʝʈʗʈʦʖʟʩʐʜʟʩʝʝʌʧʏ ʈʧʌʥʌʓʜʈʝ ʌʥʧʟʡʈʜʒ 

ʌʧʖʧʝʌʧʟʩʛ 

ʗˍʹ˓ʁ˃ˍ˗ˉ ʹˀ̝ʶ˕˄˓ʁ  ˃ʺ  ̀ˏʶˑˁ ʶ̄ʺˋ̝ʁ ˕ˀʻ̄ˀ ˍ˕ˍˌ ʶˑʶˋˆ̀˅ʁ ʶ˔˄ˍ˗-

ʾˊˍ˗ˋˋʺ̞  ̔ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˍ˗ˉ:  

ʗʺ̝ʶ̒ ˍ̝ˍ˗ʾ́ ʶˋ ˅ˀˉ̀ʁ˄ʶ ̀˅ʺ̝ʶ̒ ˍ̝ˍ˗ʾ́ ˍ˗ˋˋ ʼ̀ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ 

ʺ˕˄˕̞̀̋ ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀ʻʶ˕yʶ̟ ˍ˗ˉˋʺ̞  ˀ˔ˀ̞ ʶˏ ʺ̝ ˍ ̌ˉˀ̝ˍ˗ˉ̞̀̋  ˀ

ʷʶ̟ ʶ˅ ʶˊ̝̱ ˗̄̔: 

ʉʶ̀ ʶˁ  ˀʷʶˑ ʺ˕r ʶʻy ʶˊˀˋ ˂ˍ˕˅˕ʹʶ̞ ʶ,̀ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ, ʌ˓̞ ˍˀˋ̝̋ -y
˕ˍ˗ˉ, ˂ ˍ˕˅˕ʹʶ̞ ʶˋ̀ʺ̞  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ˕: 

1989ʾ . ˌ˕ːʶ́ ʶ˕̂ʶˊˀˋ ˔ʶ̞  ˀʺˇʶ˓ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀ˄ˊʶˋ-

˙ˍ˗ˉ: ʝˌˊʶˁ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˔ʺ̌  ˀˍ˗̀ʺ̟ʶ ̀˅ʶ˄ ʶʶˉ̫̱ ˇːʁ˔ˀ̞ ʶ˄ ʶ ̀˅ʺ̌ʶ̆ -̱

˂ˍ˗ʾ́ ˍ˗ˋˋʺ˕, ˍ˕ˍˋ˖ ʽˋʾʶ˖̇ˍ˗ˉ ˄ˍ̄ˍ˗̀ˀ ˒̝ʁ ˄ʶ ̀˓ʶ˕ˎʶ˄ʶ˕y  ̔˔ʶˏ ʶˁ˓ʺ˖, 

ˀ˒˄ ˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀ˌˀˋ˃̱ ˗ ʹʶˌ̀ʁ ˊˀˋ ˄ʶʻ̄ʶ˓ ˍ̞ˍ˗ˉˋʺ̞  ̔(ʔʤʗʛ, ʗʶ̞ ʶ˓˒-

ˁʶ˓ˀʶˊˀ ʤˍ̟ ˀʶˁˀ˒˔ʶ˄ ʶ ̀ʋʶˌ̀ʶˊˀˋ ʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋ, ʠʺ˂ˍ˒ˁˍ˓ʶ˄ ˀʶˊˀ 

ʤˍ̟ ˀʶˁˀ˒˔ʶ˄ ʶ ̀ʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋ) ˌˍ˗̝̱  ˓˘ˁˍ˗ʻ˓ʺ̟ˀˋ: ʏˋ́ˍ˗ˋ˓ʺ̟ˀˋ ˋˍ˕, 

ʿˍ̌ˍ˓˕́˓ʁ ʶ̞ ʶ˄ ʶ ̀˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ (1990ʾ .` ʔˍ˕˓ʶʾ ˀʶˊˀ ʤʶ˅̄ -ʁ

ˋʶʹ̞ˍ˗ʾ́ ˍ˗ˋ ,̔ 1991ʾ .` ʉˍ˗ˁˇʶ̞ ˀʶˊˀ, ʛʶ˄ ʺ́ˍ̀ˀʶˊˀ, ʣˍ˗̄ˀˋˀʶˊˀ, ʤˁˍ˓̋-

ˋˀʶˊˀ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ 1992ʾ .` ʓʺ˅ʶ˒̝ʶ̀  ˀ˘ˍ˙˕ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊˍ˗ˋ ,̔ ʓˀ˔˓ʶˊˀ, ʤˁˍ˓ʁ˄ˀʶˊˀ, ʠʺ˂ˀʶˊˀ, ʎ˒̝ˍ̀ ˀʶˊˀ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋ -̋

˕ )̔: ʗˍ˗ˋʸʶ̞ ˀʶˊˍ˗ˉ 1989-1990ʾ .ʾ ʽˋ́ˍ˗ˋ˓ʺ˖ ˋˍ˕ ˂ˉ̫ ʶʸ˕̄ʁ ˉʷ ʤʶ˅̄ -ʁ

ˋʶʹ˕ˍ˗ʾˊˍ˗ˋ :̔1 ʥʺ̞ ˍʾ˓ʁ ˕˄ˊʶˁ ʷˍˁˍ˕ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ (ʷʶ̟  ˀˁʺ˅ -ʁ

˄ʶ̀ ˀ˖)  ˋʺ˕˄ʁˊˍ˗ˉ˒ ʸˍ˕˃̱ ˇ ʺˋ̀ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˓ ˍ ̠ˁ˕ʶ̟̱ ˗ˉˋʺ̞ˍ˓ ˅ʶ-̀

ʹʺ˕ˆ: ʈˉʺ̀ʶˍ˗̩̔ ʽˋ́ˍ˗ˋ˓ʺ̟ˀˋ ʉˍ˒̀ˀ  ʁ  ̃ʗʺ˕̟y̋ ˍ˓ˀ̀ʶˊˀ (1995ʾ .), ʓʺ˅ʶ-˒

˔ʶ̀  ˀ (1997ʾ .)  ̃ʈˁ̫ʶ̀ ˀʶˊˀ (1998ʾ .) ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ :̔ ʗʺˋ˖ ʾ˓ʶ˕˄-

˓ʶ ˃˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ˋ ʼ ˁˀ˕ʶ˓ʶ˄ ʶ ̀˅ˀˉ˙ ʹʶ˕̂ʶ ̀  ̃ʶˊʿˉ ʼ ˁʶˊʹˏˀ-

˒ˀˋ ʺ  ̀ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˍ˗ˉ ʿˍ̌ˍ˓˕́˓ʁ ʶ̞ ʶ˄ ʶ ̀ˀ˕ʶ˓ʶ˄ ʶ,̀ 

˒ˍ̟ˀʶˁʶ˄ʶ ̀ˍ˗ˇˇ˓ʶ˃ ˍ˗ʾ́ ʶˋ ˌˍ˗˄́ʁ ʶ˄ʶ ̀˔ˋ̝ ʺ˒ ˍ˗ʾ́ ʶˉʷ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋ ˄ -ʁ

ˑˍ˗̟ˁ̋ ˍ˗ ˅ʶ̄ ʶ:̞ ʝʺ˕˄ʁˊˍ˗ˉ˒ ʽˋ́ˍ˗ˋ˓ʶ ˃  ̓ʶˊʹ ʺ˕˄˕̀̋˕ˋ ʶˋ˓ ʶ̀ ʺˁ ç̋˕ˀ̝ -ʁ

˒ʶ˕ʹ ʿˍ̌ˍ˓˕́˓ʁ ʶ̞ ˍ˗ʾ́ ˍ˗ˋˋʺè̞:  

ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ̔˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ˉˌʶ˄ʺˁˀ˒ ˅ʺˋ˓̋ ˁ 

ʺ  ̀ˋʶ ̃˒ʺ̆ʶ˄ ʶ ̀˒ʶ˅̄ʶ̀ ʶʹ̞ʶ˄ ʶ ̀˘ˍ˕̂  ˀ˓˕,ʁ ʶˑʶːˀˋ ˅ʺ˕ʾˀ ˋ ˉˀˋˎ˒ -̱

                                                           
1 ȷɘɖɆɞəɓ ȧ. Ȧ. ȰɔɓɗɘɎɘəɜɎɔɓɓɡɋ ɕɋɖɋɒɋɓɡ Ɉ Ȩɔɗɘɔɝɓɔɏ ȫɈɖɔɕɋ 1989-1990. Ȳ., 1991. ȷ. 3. 
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˖ˀʶˁˀ˒˔ʶ˄ ʶ ̀ˀˋ˙̱̀ ˗̞̱ ˗ˊˋ ˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀ˌ˕ːʶ̀ ,ˀ ˍ˕ˀˋ ʶˊʹ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˓ -̋

˕ʶ̫ ʺ˕˓̱ ˗ˉ ʺ  ̀ˉʺ˃ ˅ʶ˕yʶˋ̇ˍ˓, ʾʺ˄ˍ˗ʻ  ̃˂ˍ˒̝ˍ˓ ʶ̀ ˍ˗ˉ ʺ ,̀ ˍ  ̞ʶˊˋ ʶˊˋ̇ʁ  ̀ʼ ˁ

˅ʶː ˍˇ ˘ˍ˗ˁ ˎʼ˕:1 

ʥʺ̞ ʶ́ ʶ˕ˆ ˒ʺ̆ʶ˄ ʶ ̀ʶˋ̟ ˊʶˁˀ ˋ ˄ʶ̞ ʺˁ ˀ  ̓ˋ˄ʶ̝ʺˁ, ˚˕ˀ̀ʁ ,˄ ˂ˍ˕˅˕ʹʶ̞ -ʁ

ˋ  ˀ˄ʶˑ ˍ˗˖˓ʶ˃̇ˍ˗ˉ (˓ʺ̞ˀˋ ˏʶˁ ʶ̝  ̔˓ʺ̞ʶ˄ ʶˋʸ̀ˁ̋ )̔  ̃ˏʶˁ ʶ˔̀ʺ̞  ˀʶˋ˓ ʶ-̀

ˉʶ ̀ˉʺː: ʡʺ˔˙ ˎ ̓ˉˍˑʶ̀ ʶˁ, ˍ  ̞ˉˀˋˎ˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ-

ˋʺ˕ˋ ʼ ˁʶˊʹ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˒˔ʺˇ˃˓ˍ˗ˉ ʼˀˋ ˀ˕ʺˋ˖ ʿʶ̄ ʶ̀ ʶ˄ ʶ˄ ˀ˖ ʶ˕̝ ʶ˒ ʶ-˅

ˉʶˋˊʶˋ ʺ˕˄˕̞̀̋  ˀ˘ˍ˕̂  ˀ˓˕ ʁ˅ʺˋ˓ˁ̋ ˍ˓: ʬ˕ˀ̀ʶ˄̀ ʠʺ˂ˀʶˊˀ ʸˍ˕˃̱ ˇ ʤʶ˅̄ -ʁ

ˋʶʹ̞ˍ˗ʾ́ ˍ˗ˋˍ˗ˉ ˘ˍ˂ ʶˑ˓ʶ ˃ʹ˕ˍ˗ˊʾˋʺ̞  ̔˅ʶ̞ ʶ̫ ʺ̞ʶ˄ ʶ̀ ˍ̞ʺˋ ˙ˀˎ ʺ ,̀ ˒ʶ˄ ʶˊˋ 

1920ʾ . ʠʺ˂ˍ˒ˁˍ˓ʶ˄ ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ ,̔ ˍ˕ˋ  ʶˋ˄ ʶ˒˄ʶ ˃ˋ˕ ʁ˅ʶ̄ ʶ ̞

˚˕ˀ̀ʁ  ˄  ̓˃ʶˑ ʶˊʺˁ, ˉˌʶ˄˓̋ ˁ  ̓ʶ˓˒˔̞ˀ ʶ˄ʶˋ ˏʺ̝ ʶ˄ ʶ ̀ˀ˕ʶ˓ˍ˗ˋ˙  ˀˍ˗ʿʺˇ 

ʶʻ́ ʺ̟ˍ˗ʾ́ ʶˉʷ: ʒˋˎ ˓ʺ̞ʶ̫ ʺ̞ˍ˗ˉ  ̓˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀ʿʶ̄ ʶ̀ ʶ˄ ʶˌ˕ː̀ʁ  ˀˋˍ˕-

ˉʺ̞  ˀʿʶˑ ʶˋyʶ˄ ʶ̀ ˍ˗ʾ́ ʶ̀̔, ʶˏ  ʁʶˊʹ ʶˑˍ˗̱̄ ˓ ʶˎ̇  ˀ  ̓ʽˋ˄̱̀ ˗ˉ ʗˍ˗ˋʸʶ̞ ˀ-ʁ

ˊ ˀʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ :̔ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ˉˊˍ˗˒ ʺ˕˄˕-

ˋʺ̞  ˀˋˉʶˋ ʗˍ˗ˋʸʶ̞ ˀʶˋ ʼ ˁ˅˕ʶʿʶ˕˓ʺ˖ ç˒ ˍ̟ˀʶˁˀʻˉèˀ ̫ˁ̱ ˍ˕ ˄ʶˋ˂ʶʹ̞ˍ˗ˊʾˋ -̋

˕ˀ˖, ʷʶˊ˖ ˋʶ˂ ʽˋ˔̞̋ ˖ ˍ ˎʾ  ̋ˋˍ˕ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ ʽˋ́ˍ˗̀̋ ˁ, ʶˊˁ ˅ˀˉ̀˓̱ ˀˋ 

˓ʺ̞ʶ̀ ʶˊʺˁ ˅ˀ̀ʽ̀ ˋʶ˂˄ˀˋ ˔ʺ˙˒̝ˀ  ̟ʾˍˇ̀ˁ̋ ˍ˓ ˉˀʶˊˋ ˍ˕ˍˌ ˍ ˎʼʶ˄ ʶ ̀ʹ˕ˍ˗ˊʾ-

ˋʺ˕: 

ʝʶ˂̇ ʶ ̀ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀ˂ˍ˕˅˕ʹʶ̞ ʶˋ̀ʺ̞  ˀˀ˕ʶ˓ʶ˄ ʶ ̀

ʹ˕ˍ˗ʾˊʶˋ ˙ˋ̀ˍ˗ʾ́ ʶˋˋ ʶˋ̟ ˋʺˁ̔ ˅ʶ˕˄ʶ˓ ˍ˕  ̓ ˉʶ˔̀ʶˋ̩ʺˁ ˋ˕ʶˋ˖ ˒ʶ˅̄ -ʁ

ˋʶʹ˕ˍ˗ʾˊˍ˗ˋˋʺ̞  ˀʽˋʹ˅ʁˋˍ˗˕ ʶˑʶˋˆ̀˅ʁ ʶ˔˄ˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ ˍ˕ˍˋ˙ ʶʻ́ ˍ˗ˉ ʺ  ̀

ˋʶ ̃ ˋʺ˕˄ʁˊʶ̟ˍ˗˖ˎʶ˄ʶ ̀ ˉʶ˕̄ˀˋ̞̀̋  ˀ ˓˕:ʁ ʝʶ  ˂  ̃ ʶˑʶː` ʹ  ʁ ˒ʶ˅̄ -ʁ

ˋʶʹ˕ˍ˗ʾˊˍ˗ˋˋʺ̞  ˀʽˋʹy˓˃ ʶ ˃ʿˍ̌ˍ˓˕́˓ʁ ʶ̞ ʶ˄ ʶ ̀  ̃˅ʶ˄ ʶʶˉ̫̱ ˇːʁ˔ˀ̞ ʶ˄ ʶ ̀

ʷˋˍ˗ˊʾˋ :̓ ʝʶ˂̀ ʶ˄ ʶ ̀ʹ˕ˍ˗ˊʾˋʺ̞ˀ˖ ˒˄˒ʶ ˃ʹ˕ʶˋ˙ ˅ʶ˒̝ʶ̝ ˍ˗ˉ ʺ  ̀ˀ˕ʺˋ˖ 

ˋ˓ˀ˕˓˃ʁ ˍ˗ʾ́ ˍ˗ˋ  ̔ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ ʷʶʻ̄ʁ˄ʺ˕ˏ̱ ˗ʾ́ ʶˋˋ ˍ ̠ ˀˌ˂ʶ̀ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ

ʷʶʿ ʶˋ̄ʶ̀ ,̔ ʽˋʹ ˍ˕ˍ˗ˉ` ˅ʶˌ˓ ˀʶˑ̀ ʺˁˍ˓ ˄ˍ̄ˍ˗̀ˀ ˒̝ʁ ˄ʶ ̀˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀

ʿʶ̄ ʶ̀ ʶ˄ ʶˌ˕ː̀ʁ ˍ˗ˉ ˆʺˑ˙ ʷʺ̞ʶ ˃ʷʶ̟ ʶ˒ ʶ˄ ʶ ̀˘ˍ˕̂ :̔ ʝˌˊʶˁ ˒ʶ˅̄ʶ̀ ʶ-́

˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʺ˕˄̞̱ ˕ʹ ʶˑʶˋˆ̀˅ʁ ʶ˔˄ˍ˗ʾ́ ˍ˗ˋ  ̔ʶʻy ʶˊˀˋ ˅ʶ˕̟ ˀˋ˄ʶ˔̄ʁ ˉʷ 

ʹ˕ʶˋ˖ ˍ˗̩ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋ :̓ ʋ˕ʶˋ̟̱ ˗ˉ ʽˋʹy˓˃ ˍ˗ˉ ʺ  ̀ ˏʺ̝ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ʶ -̒

ʸʶˊˀˋ ʷˋˍ˗ˊʾ ,̔ ʶʻy ʶˊˀˋ ˉˌʶ˄ˍ˗ˊʾ  ˀˍ ̠ˏʺ̝ ˍ˗ʾ́ ʶˋ ˓ʶ̌ ʺ̄  ˀʶ˓ʶˋ̱́ ˗ˊʾˋʺ̞ ,̔ 

ʺ˕ʶˌ˂ʁ˓ˍ˕˓̱ ˗ˉ ʺ  ̀ʼʾ̀ˀ˄ ˘ˍ˙̞ʶ̄ ʶ˒̀ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˀ˕ʶ˓ˍ˗ˋ˙ˋʺ̞ :̔ 

ʫˋ̀ˍ˗ʾ́ ʶˋ ʶˑʶ˕˄ʁ  ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʺ˕̞ˍ˕ʹ ʶˑʶˋˆ̀˅ʁ ʶ˔˄ˍ˗-

ʾˊˍ˗ˋ  ̔˄ʶ̞ ʺˁ ˀ  ̓˅ʶ̄ ʶ̞ ʺˁ ˋ˕ʶˋ˖ ˅ʶ˓ ʶ̝ ʶ˕̄ˍ˗ʾ́ ˍ˗ˋ  ̔ʺ˓̞ˍˏʶ˄ ʶ ̀ˀˋ̝ʺʸ˕-

ˉʶ̀ ,̔ ˉˀːʶʻyʁ ˊˀˋ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶ̀̔  ̃ˉˀːʶʻyʁ ˊˀˋ ˀ˕ʶ˓ˍ˗ˋ˙  ˀ˅ -ʁ

ˉʽˋʹ˅̀ʁ ˍ˗˕ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ʾ́ ʶˋ ʶ˕ʿ ʶ̀ ʶ̟ ʶ ˃˒˄ʻ̫̱ ˗ˋ˙ˋʺ̞ˀˋ ˍ ̠ˋˍ˕̞̄̋ ˀˋ: ʝʺ-̞

˄ʶ́ ˍ˗ˉ˒ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ˉʺ˄ ˔ʶ˒̀ˊʶ˄ ʺ˕˄˕̀̋˕ ʌ˓̞ ˍˏʶ˄ ʶ ̀ˉˀˍ˗ʾˊʶˋ 

ʶˋ́ ʶˉ̀ʺ˕ ʺ :̀ ʏˋʹ ˍ˕ˍ˗ˉ, ʌʛ ʶˋ́ ʶ ̄ʹʶˑ̀ʶˁ ˍ˗ ˘ʶ˒̝ ʶ̟  ˀˋʶ˂ ʶˏ ʶ˔̞ ʶ-˒

˔ˍ˗ʾ́ ˍ˗ˋ  ̔˒˄˒˓̋ ˖ ʶˊʹ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˄ˍ̄ˍ˗̀ˀ ˒̝ʁ ˄ʶ ̀˓ʶ˕ˎʶ˄ʶ˕y  ˀ˔ʶˏ ʶ-ˁ

ˉʶ̀  ̔ʸ˕ʺʾ̋ ˅ʶ̄ ʽˋʾʁ :̟ 1989ʾ . ́ ʺ˄̝̋ ˉ̫ʺ̞ˀˋ ʌʛ-  ˀˇʺ˄ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔˅ʶ˓ -ʁ

                                                           
1 ȷɈɋɘɑɔɖəɗɔɈɆ ȱ. Ȳ. ȶɆɍɈɎɘɎɋ ɕɆɖɑɆɒɋɓɘɆɖɎɍɒɆ Ɉ ȧɔɑɉɆɖɎɎ (ȴɇɍɔɖ) // ȵɖɔɜɋɗɗɡ ɊɋɒɔɐɖɆɘɎɍɆɜɎɎ Ɉ 

Ȩɔɗɘɔɝɓɔɏ ȫɈɖɔɕɋ: ɔɌɎɊɆɓɎɥ Ɏ ɖɋɆɑɢɓɔɗɘɢ: ȷɇ. ɔɇɍɔɖɔɈ Ɏ ɖɋɚ. / ȶȦȳ ȮȳȮȴȳ. ȴɘɈ. ɖɋɊɆɐɘɔɖ 

ȮɉɖɎɜɐɎɏ Ʉ. Ȯ., Ȳ., 2002. ȷ. 25. 
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ˋˍ˗ʾ́ ˍ˗ˋ ˔˓ʺ˖ ʗˍ˗ˋʸʶ̞ ˀʶˊˀˋ  ̃ʓʺ˅ʶ˒̝ʶ̀ ˀˋ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀˚ʿʶˋ́˄ʁ ˍ˗ʾ́ ˍ˗ˋ 

˖ˍ˗̟̫ʁ ʺ̞ʺˁˍ˗ ˃˕ʶʸ̞ˀ ˋ (PHARE), ˀ ˋˎ  ̔˅ʺ̝ʶy ʶ́ ˍ˗ˉ ˄ˀ̞ʶˑ˓ʺ˖ ˋʶ ̃ˉˊˍ˗˒ ʶ -̞

˜ʺˁʶʺ˓̞ˏ̱ ʶ˄ ʶ ̀ ʺ˕˄˕̞̀̋ ˍ˗ˉ: 1991ʾ . ˉʺ˄̀ʁ ˕˄ʺ˖ ʌʛ-  ˀ ˅ʺ ̝ ʶ˒ˍ̟ʶ˖̄ʁ  ̀

ˏʶˊ̄ʶ̀ ʶʸ̞ʺ˕ ˄ˋ̇ʺˁˍ˗ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ˋʶ˂˄ˀˋ ˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀ ʺ˕˄˕̞̀̋  ˀ

˄ˍˇ̄ˀ ˖ ʹˀ̄ˍ˗ˉˋʺ˕ ˋʺ˕˄ʁˊʶ˖̀ˁ̋ ˍ˗ ˏʶˌ̝ˍ̀ ʶ˄ ʶ ̀ʸˍ˕˃̔ ˋʾʁ˖ :̔1  ʦˋ̝ʺ˒ -ʁ

˄ʶ ̀ˏʶ˅ ʶˋː̞̀̋ ˀ˖ ʷʶ̟ ,ˀ ˅ʶ˓ ʶ˄̀ˍ˕ʹ ʺ˕˄˕̞̀̋  ̔ˏʺ˔˙  ̓ʷʶ˓ ʶ̞ ʶ̞ ʺˀˋ ˋʶ ̃

˙ʶ̌ ʶ̇ ʶ˄ ʶ-̀ˀ̞ ʶ˓ ʶ˄ ʶ ̀ˏʶ˅ ʶˋː̞̀̋ ʽ̀ ˅ʶ˓ ʶ˒̝ʺˁ ˍ˓ ˅ʶ˕yʶˋ̇ ̔ʿˍ̌ˍ˓˕-

ʹʶ˓ ʶ̞ ʶ˄ ʶ ̀˒˄ʻ̫̱ ˗ˋ˙ˋʺ̞ ,ˀ ˀ˕ʶ˓ˍ˗ˋ˙  ˀʸʺ̞ʶ˄ ʶ́ ˍ˗ʾ́ʶˋ, ˉʶ˕́ˍ˗ ˀ˕ʶ˓ˍ˗ˋ˙-

ˋʺ̞  ˀ  ̃˘ˍ˙̞ʶ̄ ʶ˒̀ˍ˗ʾ́ ʶˋ ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˋ˄ʶ˔̄ʁ ˉʷ, ˀˋˎˏ̋  ˒ ˋʶ ̃  ˀʻ -̱

˕ˍ˗ ˁˀ̀ʺˀˋ ˄ʶ̝ ʶ̞ ʺˁ ʌʛ-  ˀʶˋ́ ʶ̄ ʶ˄̟ˍ˗ʾ́ ˍ˗ˋˀ˖ ʷ˂ˍˇ ˏʶ˕̝ ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋˋ -̋

˕ʽ̀ ˋʺ̞ʶˑ ˊʶˁ ʌ˓̞ ʶ̄ ˀˍ˗ʾˊʶˋ ʶʻy ʶˊˀˋ ˀ˕ʶ˓ʶ˄ ʶ ̀˅ʶ̄ ʶ˄ ʶ˕yˀˋ ˀˋ̝ʺʸ˕˓̋-

ˁ:̔ ʝʺ˕˄ʁˊˍ˗ˉ˒ ʌʛ-  ˀʶʻ́ ʺ̟ˍ˗ʾ́ ˍ˗ˋ  ̔ʶˋ́ ʶ ̄ʺ˕˄˕̞̀̋  ˀ˓˕ ʁˌʶ  ̝ˍ˗ʿʺˇ :̓ 

ʬ˕ˀ̀ʶ˄̀ ʶˊʹ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˒ˍ̟ˀʶˁ-˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ ˍˁˍ˕˔ˍ˗ˉ (˔ˋ̝ ʺ˒ ˍ˗ʾ́ ˍ˗ˋ, 

˛ˀ̀ʶˋ˒̀̋ ˕, ʶˑˍˇːˏʁ ʶ˅ ˍ˗ʾ́ ˍ˗ˋ, ˔˕ʶˋ˒ˏ̱ ˕˔, ˄˕ʾˍ˗ʾ́ ˍ˗ˋ, ʶ˕́ ˊˍ˗ˋʶ̫ ʺ̞ˍ˗-

ʾˊˍ˗ˋ) ˍ˕ˍ̩̱ ˗ˉˋʺ̞  ˀˎˍ˕˒ ˅ˀˋy̞̋ ˍ˕́̔ ˄ʶ́ ʶ˖˓̱ ˗ˉ  ̓ʺ˓̞ˍˏʶ˄ ʶ ̀ˋˍ˕̞̄̋  ˀ˅ -ˀ

ˉʶ ̀˓˕:ʁ ʈˊʹ ʶʻ́ ʺ̟ˍ˗ʾ́ ˍ˗ˋ  ̔ˌʶ̞ ˍ˗̀ʁ  ˄ʶˈˍ˗ˉ ʼ̀ ʽˋʹy˄̞ ʺˁˍ˓ ˋʶ ̃ʶʻy ʶˊˀˋ 

˂ˍ˕˅˕ʹʶ̞ ʶˋ̀ʺ̞ :̔ 

ʗʶˌ˓ˀ ʶˑ̀ ʺˁˍ˓ ˓ʺ̞ˍ̩ʶ̞ ʶʹ̞ˊʶ̀ˁ̔ ʶˋ̟ ˋʺˋ˙ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ˅ʺ˔˒-̱

˖ˀʶˁˀ˒˔ʶ˄ ʶ ̀ʺ˕˄˕̞̀̋  ˀ˂ˍ˕˅˕ʹʶ̞ ʶˋ̀ʺ̞  ˀˀ˕ʶ˓ʶ˄ ʶ ̀˄ʶ̟ ˍ˗ʾ́ ʶˋ ˅ʶ̄ -̋

ˉʶ̝ ʶ˄ ʶ ̀˓ʺ˕ˁ̱ ˗˃̱ ˗ʾ́ ʶ̀̀̔  ˅ʶ̝ ˍ˗˄ ˍ˗̩ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ ʹʶ˕ˆ̀ˁ̋ ˍ˓ ʹ˕ʶˋ˖ ʽˋʹ-

˅ʶ̀ ˍ˗˕ ʶˑʶˋˆ̀˅ʁ ʶ˔˄ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˀˋ: 

ʒ˒˄ˍ˗ˊˋ ˄ʶ̞ ʺˁ ˀ  ̓ˋ˄ʶ̝ʺˁ, ˍ  ̞˔˓ˊʶˁ ˂ˉ̫  ˀʺ˕˄˕̞̀̋ ˀˋ ʷˋˍ̞̱ ˌ  ̓˂ˍ˕˅˕ʹ -ʁ

˕ʶˋ̀ʺ̞  ˀˋˌʶ̀ʁ˄ʶˁ  ˀʹʺ̞  ̔ˏʺ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗ʾ́ ʶˋ ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˉʶ˕̄ˀˋ-

ˋʺ̞  ˀ˅ʶ̄ ʶ˄ ʶ˕yˍ˗ˉ: ʋ˕ʶˋ˖ ˉʺː ˎ˄ʶˋ ˋʶ˂ ʶy ʶ˅ ʶ˄ ʶ ̀˅ʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋ-

ˋʺ˕: ʋ˕ʶˋ˙ ˄ʶʱˉ ˉʶ̇ ˍ˗˕ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀ʺ˕˄˕̀̋˕ ʺˋ̀ ʈˁ̫ʶ̀ ˀʶˋ, ʗˍ˗ˋ-

ʸʶ̞ ˀʶˋ, ʓʶ˔˓ˀʶˋ, ʠʺ˂ˀʶˋ, ʎ˒̝ˍ̀ ˀʶˋ, ˄ʶʱˉ ˅ʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ʺ ,̀ 

ˍ˕ˍˋ̟̱˗ˉ ʺ˕˄̞ˀ ˇʺ˄ʶ˓ ʶ˕ˋ ʽˋ˔˕˓̱ ˗ˉ  ̓ʷˋʶ˄ˎ̱ ˗ʾ́ ʶˋ ˄ˍˇ̄ˀ ˖, ˒ʶ˄ ʶˊˋ ˄ʶˑ -ʁ

˓ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ˆ˜ʶ˓ˍ˕˓̱ ˗ˉ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˓ˈˑˍ̞ˍˌ ʶʻ́ ʺ̟ˍ˗ʾ́ ʶˉʷ  ̃˙ʶ̌ -ʁ

˙ʶ˄ ʶ ̀ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ˍ˗ˋ  ̓˄˕ˍ˗ˉ ˋ˕ ʁʶˑː˜: ʗʺ̝ʶ̒ ˍ̝ˍˇ̀ʺ̞  ̔ˋ˄-ʁ

˔ʺˁ ˍ˓ ˂ʶˑ  ̔˅ʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ˔ʶ˕̞ʺ˕ ʶˊʹ ʺ˕˄˕̞̀̋ ˍ˗ˉ (ʝʶ˂ ʶy ʶ˅  ˀˍ˗ˇ-

ˇʶ˄  ˀʽˋ˔̞ˍ˗ʾ́ ˍ˗ˋ), ˒ˍ˓ˍ̞ʶ̫ ʶ ̞˂ˍ˒̝ˍ˓ ʶ̀ ˍ˗ˉ ʺ ,̀ ˍ  ̞ˀˌ˂ʶ̀ ˍ˗ʾ́ ˍ˗ˋ  ̔˘ʶ -˒

˔ʶ̟  ˀçy ˍ˕˃ʁˑˍ˗ˉ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀˅ʶ̄ ʶ˄ ʶ˕yˍè˓ (ʓʺ˅ʶ˒̝ʶ)̀, çˏʶ -ˑ

ˁʶ̄ʺˋ̝ʁ ˕ˀʻ̄ˀ ˔ʶ˕̞ ʺ̞  ˀʸʺ̞ʶ˄ˌˑ̱ ˗ʾ́ ʶˉʷè (ʓˀ˔˓ )ʁ, ˄ʶ ̄ʶˋ̄ ˀːʶ˄ ʶ̀ ˍ̞ʺˋ 

ʹʶ˒ ˍ˗ˉ ʺ  ̀ʹ˕ʶˋ˙ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀˅ʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˌʶ˕̇ˀˋ (ʣˍ ̠

ˉˀ̀ˀ,ʁ2 ʉˍ˒̀ˀ  ʁ  ̃ʗʺ˕̟y̋ ˍ˓ˀ̀ )ʁ:3 ʈˊ˒ ˔ʺ˒ ʶˋ˄ˊˍ˗ˋˀ˖ ˄ʶ̞ ʺˁ ˀ  ̓˂ˍ˒ ʺˁ ʈ˕̃ -̋

ˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˀ̀ çˀ˂̩ ʶ̀ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʷʶʿ ʶˋ̄ʶ ̀ʺ˓̞ˍˏʶ˄ ʶ ̀ˉ -̱

ʹʺˁˀè̀ ˅ʁ ˄˓ʶ˃ ˍ˗ʾ́ ʶˋ ˉʶ˒ ˀˋ, ˍ˕ˀ ˏʶ̞ ʶy ʶ́ ˍ˗ˉ ʸˍ˕˃ʁʹˀ˕ ˀˌ˂ʶ̀ ˍ˗ʾ́ ˍ˗ˋ  ̔

                                                           
1 ȾɘɆɊɘɒɤɑɑɋɖ Ƀ. ȵɖɔɇɑɋɒɡ Ɏ ɕɋɖɗɕɋɐɘɎɈɡ ɖɆɍɈɎɘɎɥ ȫɈɖɔɕɋɏɗɐɔɉɔ ɗɔɤɍɆ. ȵɔɑɢɞɆ Ɏ ȫȷ // 

ȫɈɖɔɕɋɏɗɐɎɏ ɗɔɤɍ ɓɆ ɖəɇɋɌɋ ɈɋɐɔɈ / ȶȦȳ.ȮȳȮȴȳ. Ȳ., 2000. ȷ. 201. 
2 Ȳɔɏɗɋɋɓɐɔ Ȳ. ȩ. ȨɈɔɊɓɆɥ ɗɘɆɘɢɥ ɐ ȰɔɓɗɘɎɘəɜɎɎ ȶəɒɡɓɎɎ // ȰɔɓɗɘɎɘəɜɎɎ ɉɔɗəɊɆɖɗɘɈ ȫɈɖɔɕɡ: Ȩ 3 

ɘ.ȸ. 3 / ȵɔɊ ɔɇɟ. ɖɋɊ. ȱ. Ȧ. ȴɐəɓɢɐɔɈɆ.- Ȳ.: ȳȴȶȲȦ, 2001. ȷ. 60. 
3 ȾɖɆɒ Ȩ. ȵ. ȨɈɔɊɓɆɥ ɗɘɆɘɢɥ ɐ ȰɔɓɗɘɎɘəɜɎɎ ȧɔɗɓɎɎ Ɏ ȩɋɖɜɔɉɔɈɎɓɡ // ȰɔɓɗɘɎɘəɜɎɎ ɉɔɗəɊɆɖɗɘɈ 

ȫɈɖɔɕɡ: Ȩ 3 ɘ. ȸ. 1 / ȵɔɊ ɔɇɟ. ɖɋɊ. ȱ. Ȧ. ȴɐəɓɢɐɔɈɆ.- Ȳ.: ȳȴȶȲȦ, 2001. ȷ. 429. 
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ʶˋ̄ ˀːʶ˄ ʶ̀ ˍ̞ʺˋ ˄ʶ˂˓ʶ ˃  ̓˚˕ʺˋ˒ʹˀ˕ (ˋʺ˕˄ʁˊʶ̟ˍ˗˖ˎʶ˄ʶ)̀ ˉʶ˕ˉ̀ˀ ʶːʶ˄-

˖ˍ˗ʾ́ ˍ˗ˋˀ˖: 

ʘ̃ ʶˊˀˋ ʶˑˍ˗̱̄ ˓ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʸʺ̞ʶ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ  ̔ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ 

ʺ˕˄˕̞̀̋ ˍ˗ˉ ʹ˕˒̱̃ ˕˓̱ ˗ˉ  ̓ˋˍ˗ˊˋˀ˒˄ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʷʶʿ ˀˋ̞̀̋  ˀʹ -ʁ

˒ʶ˓ ˍ̞ˍ˗ʾ́ ʶˋ ˉʺː: ʉˍˁˍ˕ ʶˊʹ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˏʺ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗ʾ́ ʶˋ ʷʶ˕ˆ̞ʁ-

ʸˍ˗ˊˋ ˉʶ˕̄ˀ̀ʺ̞  ˀ˄ʶ̀ ˍ̀ʶ˄ ʶ˕yˍ˗ˉˋ ˒˄˒˓̱ ˗ˉ  ̓  ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ˀ˖, ˍ˕ˀˋ ˅ -ʁ

ːˍ˕̱́ ˗ˉ ʺ  ̀ ˋʁ ˂ʶy ʶ˅ ˀˋ, ʶˏ  ʁ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶ̀̔ ˓ʺ̞ʶ̫ ʺ̞ˍˇ ʹ˕ˍ˗ˊʾˋʺ̞ :̔ 

ʣˍ˗̄ˀˋˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˍ˗ˉ (ʶ˄̀ ʺ˕̃ʁʷʶ ̞˛˕ʶˋ˒ˀ ʶ˄ʶ̀ˀ ˚˕ˀ̀ʁ-

˄ˍ˓) ˄  ʁˋʶ ̃ʷʶʿ ˀˋ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ  ̃˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ

˓ʺ̞ʶ̫ ʺ̞ˊʶˁ: ʓʶ˔˓ˀʶ˄ʶˋ  ̃ʼ˒̝ˍ̀ ʶ˄ ʶ ̀˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ ˔ʺ ̌  ̓

ʸ˔ʺˁ çʬ̞ ʺˋ˒ʹ˕ˍ˗ʾ́ ˍ˗ˋè ̫ʁʿˀ̀ :̔ 

ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˒ʶ˅̄ʶ̀ ˍ˗ˉ ʺ  ̀

˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʽˋʹ˅ʁˋˍ˗˕ ʸˍ˕˃ʁˑˍ˗ˊʾ  ̔ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˏʺ̝ ʶ˄ ʶ ̀ˉʶ˕̄ˀˋ̀̋-

˕  ˀ˅ʶ̄ ʶ˄ ʶ˕yˍ˗ˉ` ˚˕ʺˋ˒ʹˀ˕ ˀˌ˂ʶ̀ ˍ˗ʾ́ ʶˋ ˀ˕ʶ˄ʶ̀ ʶ̟ ˍ˗̀̄̔ ˅˕ʶʿʶ˕˓ʺˁˍ˓ 

ˋʺ˕˄ʁˊʶ̟ˍ˗˖ˎʶ˄ʶ ̀ˉʶ˕̄ˀˋ̞̀̋  ˀʸʺ̞ʶ˄ ʶ́ ˍ˗ʾ́ʶˋ  ̃ˁˀʶ˄ʶ˔ʶ  ̞ˀˌ˂ʶ̀ ˍ˗-

ʾˊʶˋ ˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀˒˄ʻ̫̱ ˗ˋ˙ˀ˖: ʉʶ̟ ʶˑ ˍ˗ʾ́ ˍ˗ˋ ˄ʶ̞ ʺˁ ˀ˅ʶ̄ ʶ̞ ʺˁ ʗˍ˗ˋʸ -ʁ

˕ˀʶˋ, ˍ˕̝ʺ ̌˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔˒ʶ˅̄ʶˋ˓ˍ˗ˉ  ̓ˍ˕ˏʺ ˒ çˏ ʺ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗-

ʾˊʶˋ  ̃ʿˍ̌ˍ˓˕́˄ʁ ʶ ̀ˋʺ˕˄ʁˊʶ̟ˍ˗˖ˎˍ˗ʾ́ ʶˋ ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˉʶ˕̄ˀè̀, ˍ˕ˋ çʁ -

ˏʶ˅ ˍ˓ˍ˗ˉ  ̓˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ ˒ʶ˅̄ʶ̀ ʶʹ̞ʶ˄ ʶ ̀˄ʶ˕y  ˀˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ˍ˗ˋ ,̔ 

˒ʶ˅̄ʶ̀ ˍ˗ˉ  ̓ˋ˕ ʁ˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ ˗̄̔, ʻʶ˕yʶ̟ ˍ˗̄̔  ̃˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀ˏʶˊ̄ʶ-̀

ˋʺ̞ è̔ (Ä19): ʝˉʶˋ ˆ˜ʶ˄ʺ˕ˏ̱ ˗ˉ̞̀̋  ̔˓˄ʶ́ˍ˗ˉ ʺ  ̀ʶˊˋ ˉʶ˒ ˀˋ, ˍ  ̞ʗˍ˗ˋʸʶ̞ ˀʶˊˀ 

ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˍ˕ˍˌ ʹ˕ˍ˗ˊʾˋʺ˕ ˏʶ˅ˏʶˋ˓ʺˁ ʺ  ̀ˋʶ˂˄ˀˋ ˒ˍ̟ˀʶˁˀ˒˔ -ʁ

˄ʶ ̀˘ˍ˕̂ˀ˖: ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀ ç̫ ʶ˕ˆ̞yʁ ˍ˗ˊˋè ́ˀ˕̇ˀ ˉʶ˒ ˀˋ ˂ˍ˒˓ˍ˗ˉ  ̓ˋʶ ̃

ʣˍ˗̄ˀˋˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˉʺː: ʉʶ̟  ˀʶˊʹ, ʶˊˋ̝̋  ̌ʽˋʹy˓˃ ˍ˗ˉ ,̓ ˍ  ̞ʹ  ʁ

ç̋ ˕˄̞ˀ ˉˀʶ˄ ˚˕ʺˋ˒ʹˀ˕ ˉʶ˕̄ˀˋˋ è̓ (˅ˍʹ˓ʁ  ˃ 58): ʤˁˍ˓ʁ˄ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶ-́

˕ˍ˗ʾ́ ʶˋ ˉʺː ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔ˋˌ˓ˍ˗ˉ  ̓ˍ˕ˏʺ ˒ ç̄ ˀʶ˄ ˉʶ˕̄ˀ̀ ,̔ ˍ˕ˋ ʽˋ́ˍ˗̱̀ ˗ˉ 

 ̓ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋ ˍ ̠˚˕ʺˋ˙ˋʺ̞ è̔ (˅ˍʹ˓ʁ  ˃72): ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀʷʶ̟ ʶˑ ˀ˄ 

ʹʺ̞  ̔ ˉʶ˔̀ʶˋ̩ʺˁ ̔ ˄ʶ̞ ˍˇ  ̓ ˅ʺ̝ʶˏˋ́ʺˁ ʺ˕˄ʶ˄  ˀ ˋˏʶ̝ʶ .˄ ˉ  ˀ ˄ˍˇ̄ˀ ˖` 

ʷʶ˕ˆ̞ʁ ˖̀ʺˁ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˅ʺ̌ˀ̀ʶ˄ ˍ˗ʾ́ ˍ˗ˋ ,̔ ˉˊˍ˗˒ ˄ˍˇ̄ˀ ˖` ˒ʶ˅̄ʶ̀ ʶ̆ -ʁ

˄ʺˁ ˉˊˍ˗˒ ˉʶ˕̄ˀˋ̞̀̋  ˀ (ʸˍ˕˃ʁʹˀ˕ ˄ʶ ̄ ˔ʺ̌ ʶ˄ ʶ ̀ ˀˋ˙̀ʁ˄ʶˑ ʶ˓ ʶ˕̄ʶ)̀  r

˚˕ʺˋ˙ˋʺ˕ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋ :̔ 

ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀ ˋʺ˕˄ʁˊʶ̟ˍ˗˖ˎʶ˄ʶ ̀ ʷˋˍ˗ˊʾ  ˀ ˉʶ˒ ˀˋ ʺ  ̀ ˋˌˍ˗ˉ ʗˍ˗ˋʸ -ʁ

˕ˀʶˊˀ, ʛʶ˄ ʺ́ˍ̀ˀʶˊˀ, ʣˍ˗̄ˀˋˀʶˊˀ  ̃ʔˍ˕˓ʶʾ ˀʶˊˀ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ :̔ 

ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀ ˄ʶ˕̃ˍ̞ʶy ˍ˗ˊˋ ʸˍ˕˃ʁˑˍ˗ˊʾˋʺ̞ˀ˖ ˉʺ˄ˀ̀ ˓ʺ̞ʶ˅˒˄̱̌ ˍ˗ʾ́ ʶˋ 

ˉʶ˒ ˀˋ ˅ˀ̩ʶ̝ ʶ˄˓ˍ˗ˉ  ̓ˉˀʶˊˋ ʉˍ˗ˁˇʶ̞ ˀʶˊˀ  ̃ʓʺ˅ʶ˒̝ʶ̀  ˀ (ˋʺ˕̇ˀ ˋ ˏʶˁ -ʁ

˔ˀ̀ ʤʺˊ̄ˀ ʶˑˋˎˍ˗ʾ́ ʶˉʷ) ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ: ʛˊˍ˗˒ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊˍ˗ˋˋʺ̞ˍ˗ˉ ʶˊʹ ʷʶ̟  ̔ˁ˕ʶ˖˓̱˗ˉ  ̓ʶˊˋ ʷʶ̀ ˍ˓, ˍ  ̞˔ʺ˙˒̝̱ ˗ˉ ˋ˕ʶˋ˙ ˏʶ˕̝ -ʁ

ʹˀ˕ ˋʶ˂ ʶ̝ ʺ˒ ˍ˗ˉ ʺ  ̀˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀˓ʺ̞ʶ˅˒˄̱̌ ˍ˗ʾ́ ʶˋ ʻʶ̀ ʶ̒ ʶ ̀ˆ˜ʺ˕: 

ʛ  ˀˌʶ˕˙ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ (ʈˁ̫ʶ̀ ˀ,ʁ ʉˍ˒̀ˀ  ʁ  ̃ʗʺ˕̟y̋ ˍ˓ˀ̀ ,ʁ ʓʶ -̝

˓ˀ,ʁ ʓˀ˔˓ ,ʁ ʤˁˍ˓̀̋ ˀ)ʁ ˍ˕̃  ̓˄ʺ˕ˏ ˎʺˋ ˋˌˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʸˍ˕˃ʁˑˍ˗ˊʾˋ -̋

˕ :̔ ʤʶ˄ ʶˊˋ ˓ʺ˕ˁ̱ ˗˃̱ ˗ʾ́ ʶˋ ʶˑʶ˕˄ʁ  ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʸʺ̞ʶ̩ ˀˑ ˉ -ʁ

˒ˍ˗ˉ ʾ˓ʶ˕˄˓ˍ˗ˉ ʺ  ̀˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞ :̔ 
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ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀʸˁ˂ʁ ˓ˍ˕  ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˚˕ʺˋ˒ʹ˕ʶ˄ ʶˋˋ ʺ :̀ ʈˊ˒ ˂ -̄

ʷ  ˀʺ˕˄˕̞̀̋ ˀˋ ʷˋˍ̞̱ ˌ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˚˕ʺˋ˒ʹ˕ʶ˄ ʶ ̀ˀ˕ʶ˓ʶ˒ ˍ˗ʾ́ ʶˋ ˉˀʶˋ-

ʸʶ̄ ʶˊˋ ʶˋ˒ ʶ˅̄ʶ̀ ʶ̆ ʶ  ˄ˍˁˍ˕˔: ʟ  ˎˉ  ˀ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ ˎ ˀʾ˓ʶ˕˄̱ ˗ˉ 

ʶˊˋ ˅ʶ˕̟ʺ̞ ,̔ ˍ˕ˍˋ˖ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔ˀ˕ʶ˓ʶ˒ ˍ˗  ̓ʽˋ́ˍ˗̀̋ ˁ ˍ˕ˍ-

ˌˍ˗ˉˋʺ˕: ʋ  ʁ˅ʶ˒̝ʶ̝ ˍ˗ˉ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀˀˋ˙̱̀ ˗̞̱ ˗ˊˋ ʹʺ̞  ̔ˏʺ̝ ʶ˄ ʶ ̀ˀ-̩

˂ʶ̀ ˍ˗ʾ́ ʶˋ ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˉʶ˕̄ˀˋ̞̀̋  ˀˌʶ˕̇ˍ˗ˉ: ʒˋˎ ˓ʺ̞ʶ̫ ʺ̞ˍ˗ˉ  ̓˚˕ʺˋ˙ˋ -̋

˕  ˀ˅ʶ̝ ˍ˗˄ ˄ʶ̝ ʺy ˍ̞ˀʶˋʺ˕ˀˋ, ʶˏ  ʁˏʺ˔˙  ̓ˋˌʺˁ, ˍ  ̞˙ˋ̀ʶ˕˄˓̱ ˇ ˔ʶ˒ˋˎ̱ ˕˒ 

˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ̱́ ˗ˋ̞̀̋ ˀ˖ ˉˀʶˊˋ ˅ˀˋy̱ ˗ˉ ʺ  ̀˅ˀ̩ʶ̝ ʶ˄˓ˍ˗ˉ ˒ʶ˅̄ʶ̀ ʶʹ̞ -ʁ

˄ʶ ̀˚˕ʺˋ˙ˋʺ˕ (ʓˀ˔˓ ,ʁ ʛʶ˄ ʺ́ˍ̀ˀ,ʁ ʣˍ˗̄ˀˋˀ,ʁ ʤˁˍ˓ʁ˄ˀ ʁ  ̃ʠʺ˂ˀ )ʁ, ˀ˒˄ 

˚˕yʶ̀ ʶ˄ ʶ ̀˚˕ʺˋ˙ˋʺ˕` ˉˀʶˊˋ ʛʶ˄ ʺ́ˍ̀ˀʶˊˀ  ̃ʔˍ˕˓ʶʾ ˀʶˊˀ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊˍ˗ˋˋʺ̞ˍ˗ˉ: ʟ˕ˍˌ ʺ˕˄˕̞̀̋ ˍ˗ˉ (˚̞ ˀ̀ʶ˄̀ ʈˁ̫ʶ̀ ˀʶˊˍ˗ˉ, ʗˍ˗ˋʸʶ̞ ˀʶˊˍ˗ˉ, ʛ -ʁ

˄ʺ́ˍ̀ˀʶˊˍ˗ˉ, ʎ˒̝ˍ̀ ˀʶˊˍ˗ˉ) ʸˍ́ˍ˗ʾ́ˍ˗ˋ ˍ˗̀ʺˋ ˚˕ʺˋ˙ˋʺ̞  ˀ ˄ʶ̝ ʺy ˍ̞ˀʶˋʺ˕, 

ˍ˕ˍˋ˙ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˅ʶ̄ ʶ ̞ʶˋ˅ ˕ʶʿʺˌ˔ ʺ  ̀ʶˑʶ˓ ʺˁʶyˍ˗ˊˋ ʾ˓ˍ˓ ˆʶˊ̀̋ ˕, ˒ -ʁ

˄ʶˊˋ ʹ˕ʶˋ˖ ˅ʶ̄ ʶ ̞ˍ˕̃  ̓˅ʶ̝ ˍ˗˄ ʶˋ˓ ʶ̀ ˍ˗ˉ ˉ˔ʶ˃˓ʁ  ˃ˎ:̓  

ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀˉˊˍ˗˒ ʽˋʹ˅ʁˋˍ˗˕ ʸˀ˃  ̔˄ʶ̞ ʺˁ ˀ  ̓˅ʶ̄ ʶ̞ ʺˁ 

ˋ˕ʶˋ˖ ˌ˕ːʶ˅ ʶ́ ʶ˖ ˓ʺ̞ʶ̫ ʺ˕̱̄ ˗ˋ˙  ̔˚˕ʺˋ˒ʹ˕ʶ˄ ʶ ̀ ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˏʶ -̝

˓ˀ̞ʶ˄̄ʶ̀ :̔ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ ˉʺ˃ ˉʶ˒ ˍ˗ˉ ʶˊˋ ʾˍ˗ˊˁʶ˔˕˓̱ ˗ˉ  ̓

ˉˀʶˊˋ ˃ʶˊ̞ʁ˅ʺˇ, ʷʶ̟ ʶˑ ˀ˄ ˀ˕ʶʹ̞̱ ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ, ʺ˕ʷ ʶ˕̝ ʶ˄ ʶ˕ʸ ˄ʶ ̄ˑʶ-̒

ˉʶ˄ ʶ ̀ʹ˕ˍ˗ʾˊʶˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ʶˋ˅ ˕ʶʿʺˌ˔  ̓ʶˋ˅ ʶˏ ʶ  ̌˄ʶ˕yʶ˓ ˍ̞ʺˁ ˅ -ʁ

˒ʶ̞ ʶ˄ ʶ˄ ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˀˋˎ-ˍ  ̞˔ʺ˒ ʶ.˄ ʶˊʹ ʹʺˏ̇ˍ˗ˉ ʝʶ˂ ʶy ʶ˅  ̔

˄ʶ ̄˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ˀ˕ʶ˓ˍ˗ˋ˙ ˍ˗̀ʺˋ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ʶ˄̝ ʺ,̞ ˍ˕ˍˋ˙ ˚˕ʺˋ̇ˀ 

ˍ˗ʿ ˍ˗̀ʺˋ, ˏʶ˕̝ ʶ́ ˀ˕ ʶʿʶ̀ ʶ̀ ʶˁ ˍ˓ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˅ʶ˓ ʶ̀ ˍ˗ʾ́ ʶ̀̔ (˚̞ -ˀ

ˋʶ˄̀ ʗˍ˗ˋʸʶ̞ ˀʶˊˍ˗ˉ, ʓʶ˔˓ˀʶˊˍ˗ˉ, ʛʶ˄ ʺ́ˍ̀ˀʶˊˍ˗ˉ, ʓʺ˅ʶ˒̝ʶ̀ ˍ˗ˉ): ʒ˒˄ 

˒ˍ˓ˍ̞ʶ˄ ʶ ̀ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ˚˕ʺˋ˒ʹ˕ˍ˗ʾ́ ˍ˗ˋ  ̔ ˏʶ˔˓ ˀ̞ʶ˄ ʺˁ ˅ˋʶ̞ʶ˓ ˍ˕  ̓

ˉˀʶˊˋ ʽ˒ ̝ʣˍ˗̄ˀˋˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ (˅ʶ̝ ˍ˗˄ ˀ˕ʶ˓ʶ˄ ʶ ̀ʶ˄̝ ʺ ̞

˄ʶ̞ ˍˇ ʺ  ̀ʽˋ́ˍ˗ˋ˓ʺˁ ʶˊˋ ˍˁˍ˕˔ˋʺ̞ˍ˗ˉ, ˍ˕ˍˋ˙ ˚˕yʶ̀ ʶ˄ ʶ ̀˚˕ʺˋ˙ˋʺ̞  ˀʶˑʶ-̞

˄  ʁˎʺˋ)  ̃ʔˍ˕˓ʶʾ ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶ̂ ʶˊˋ, ʺ˕ʷ ˂ˍ˕˅˕ʹʶ̞ ʶˋˋ 

ˀ˕ʶ˓ˍ˗ˋ˙ ˍ˗̀  ˀˏʶ˔˓ ˀ̞ʶ˄ ʺˁˍ˗ ˚˕ʺˋ˒ʹ˕ʶ˄ ʶ ̀ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˄ʶˑ ʶ˓ -ʁ

˕ˍ˗ʾ́ ʶ̀̔ ˉˀˋˎ˜ ˉʺ˄ ˔ʶ̞  ˀʿʶˉ˄ʺ̝ˍ:˓  

ʠʺ˂ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ  ̔ ˜  ˒ ˍ˗̀  ˀ ʶˑʶˋˆ̀˅ʁ ʶ˔˄ˍ˗ʾ́ ˍ˗ˋ. ʶˊˋ 

ˉˀʶ˄ˋ  ̓ˋˌˊʶˁ ˂ˉ̫ ˀ˖, ˍ˕ʽ ˀ˕ʶ˓ˍ˗ˋ˙  ̓˔ʶˁ ˀ˒ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˚˕ʺˋ̇ˀ ˍ˗ʿ ˍ˗̀ʺ̟ˍˇ 

ʶ˄̝ ʺ ̞ˍ ˎʾ  ̋˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶ̀̔, ʶˊˁ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˓ʺ̞ˀˋ ˏʶˁ ʶ̝ˀ ̀ʶˊˋ 

ʹʺˏ̇ˍ˗ˉ, ʺ˕ʷ ˒˔ˍ̞ˀˋ ˏʶˁ ʶ˔ˋ ʶ˕̂ ʶ˄˓ʶ ˃ ,̓ ˀ˒˄ ˚˕ʺˋ˒ʹ˕ʶ˄ ʶ ̀˄ʶ˕yʶ˓ -̱

˕ˍ˗ˉ ˏʶ˅ ʶˋːˍˇ ˅ʶ˕̟ ̔ʶˋ˅ ʺ̝ʶˆy ʺˁ ˀ  ̓(˅ˍʹ˓ʁ  ˃33): 

ʌ˓̞ ˍˏʶ˄ ʶ ̀ˉˀˍ˗ʾˊʶˋ ʶʻ́ ʺ̟ˍ˗ʾ́ ˍ˗ˋ  ̔ˋˍ̞ʶy ˍ˗ˊˋ  ʿʶ̄ ʶ̀ ʶ˄̀ʺ̞  ˀʸˍ˕˃̱ ˋ 

:̓ ʤˁˍ˓ʁ˄ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˉʺː ˄ʶ̝ ʶ˕˓ʶ ˃˓ʺ˕ːˀ ˋ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋ-

ˋʺ̞ˀ˖ ˉʺ˄  ̔ (˅ˍʹ˓ʁ  ˃ 7) ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋ ʽˋ̂ʺˑʺ˖ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶ̀̔ ʶˊʹ 

˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ ˗ʾ́ ʶˋ ʶˋ́ ʶ̄ ʶ˄̟ˍ˗ʾ́ ʶ̀̔ ˋʶ˂ ʶˏ ʶ˔̞ ʶ˒˔˓̋ˁˍ˗ ʽˋʾʶ˖̇ˍ˗ˉ 

ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˍ˕ˍ̩̱ ˗ˉˋʺ˕ ʌʛ-  ˀ ˋˍ˕̞̄̋  ̔ ʶʻy ʶˊˀˋ ˀ˕ʶ˓ʶ˄ ʶ ̀ ˅ʶ̄ ʶ˄ ʶ˕ʸ 

ˋʺ˕ʹ̀ˁ̋ ˍ˗ ˅ʶ̄ ʶ:̞ ʖʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˋˉʶ̀˚̞ˀ̀ʶ ˄ʶ˄̝ ʺ̞  ̔ˎˍ˗̀̋ ˋ ˚˕ʺˋ̇ˀ 

ˍ˗ʿ, ˒ʶ˄ ʶˊˋ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˅ʶ̄ ʶ ̞ ˏʶ˅ ʶˋːˍ˗ˉ ʺ  ̀ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ ˅ʶ̝ ˍ˗˄ 

ˁˀʶʻˍ˕ˍ˗̄̔: ʠʺ˂ˀʶˊˍ˗ˉ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ˋˍ˗ˊˋ ˋˏʶ̝ ʶ˄ ˍ˓ ˘ˍ˕̂ʺ˖ ʶ -̄

˕ʶˏˋ́̋ ˁ ˀ  ̞ˀ˕ʶ˓ˍ˗ˋ˙  ̔˚˕ʺˋ̇ˀ ˍ˗ʿ ˍ˗̀ʺ̟ˍˇ ʶ˄̝ ʺ ̞ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˅ʶ˕̟ˍ˗ˉ, 
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ʷʶˊ˖ ʶˏʶ˕́ˊˍ˗ˋ: ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔

ˎʺˋ ˋʶ˂ ʶ̝ ʺ˒ ˍ˗ˉ ˋʶ ̃ˉˌ̝ʶ˄ ʶ ̀˅ʶˋˆ̀ʁʿˍ̌ˍ˓̞̀̋  ˀ˄ʶ ̄˂ˉ̫ ʶ˄̟ˍ˗ʾ́ ˍ˗ˋˋ -̋

˕  ˀˀ˕ʶ˓ˍ˗ˋ˙  ̔˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˘ˍ˂ ʶ̞ ʺˋ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˚˕ʺˋ˙ˋʺ˕, ˀˋˎˏ̋  ˒ˋ -ʁ

˂ʶ̝ ʺ˒ ˍ˗ˉ ʺ  ̀ʒ˔ʶˁ ˀʶˊˀ, ʗˍ˗̀ʁ ˒̝ʶ̀ ,ˀ ʒ˒ˏ ʶ̀ ˀʶˊˀ ˄ʶ ̄ʉ˕ʶ̒ˀˁˀʶˊˀ ˒ʶ-˅

ˉʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ :̔ ʋ˕ʶ̀ˍ˗ˉ ˄ʶ̞ ʺˁ ˀ  ̓ ˔ʺ˒̀ʺˁ ˅ʺ˔˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀

˚˕ʺˋ˒ʹ˕  ˀˆʸ̝ˍ˗̄̔ ˂ˍ˗˒ʁ˘ʺˁ ˍ˗ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀˏʶ˔˓ ˀ̞ʶ˄ ˍ˗̄ˀ ˖ ˄ʶ ̄ʶˑ -ʁ

˓ʺˁ ˜  ˒˘ˍ˂ ʶ̞ ˀ̀ˍ˗̄ˀ ˖ ˒ˍ˓ˍ̞ʶ˄ ʶ ̀ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ`  ˀ˅ʶ˄ ʶ˄̩ˀˑ ˒ˍ̟ˀʶˁˀ˒-

˔ʶ˄ ʶ ̀ˏ˕ʶ˄̝ˀ˄ʶˊˀ, ʺ˕ʷ ˋʺˇ ˄ˍˁʺyˀʶˁ ˉʶ˕̄ˀˋ̞̀̋  ̔(ˋʶ˂ ʶy ʶ˅ ˍ˗ʾ́ ˍ˗ˋˋ -̋

˕ ,̔ ˏʺ̝ ʶ˄ ʶ ̀˂ˍ˕˅ˍ˗˕ʹˋʺ̞ )̔ ˘ʶ˒̝ ʶ̟  ˀˀ˕ʶ˄ʶ̀ ʶ˖̀ˍ˗ˉ ʼˀˋ ˂ˍ˕˅˕ʹʶ̞ -ʁ

ˋ  ˀʷˍˁˍ˕ ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˋ˕ ʁ˅ʶʻ˓ʶ́ ʺ ˏ  ̃˄ʶ˕̍ʶ˔˜ ˋ˒̝ʶˌ˕ːʁ ˋ̀̋˕  ˀ

ˉˀː˜ ʽˋ˄ʶ ˃ʿʶ̄ ʶ̀ ʶ˄ ʶ˅ ʶ˔˓ʶ˃̀ʺ̞ˍ˗ˉ: 

ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʺ˕˄̞̱ ˕ʹ ˂ˍ˗ˉ̫̔ ˛ˀ̀ʶˋ˒ʶ˄ ʶ ̀ˁˀʶʻˍ-

˕ˍ˗ʾ́ ˍ˗ˋˋʺ˕ˋ ʺ :̀ ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀʶ˓ʶˋ́ʁ˄ʶ ̀ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋʽ̀ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ 

ʷˊˍ˗ːʺˋ  ̃˓ʺ̞ʶ˅˒˄ˁ̋ ˍ˗ ʹ˕ ʁ˄ʶ̝ ʶ̞ ˍ˗̄̔, ˄ʶ˕yʶ˓ ˍ˕˓̱ ˗ˉ  ̓ʷˍˁˍ˕ ˒ʶ˅̄ʶ̀ ʶ-́

˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˄ˍˇ̄ˀ ˖: ʈˉʺ̀ʶˁ ʶˊˋ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ˁˀʶʻˍ˕ˍ˗ʾ́ ʶˉʷ ˚ʿ˔˓ʶ ˃  ̓

ʗˍ˗ˋʸʶ̞ ˀʶˊˀ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ .̔ ʶˊˋ ˒ʶ˅̄ʶ̀ ˍ˗ˉ  ̓ʺ˕˄̞ˀ ˒ˍ̟ˀʶˁ-˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀

˃˕ʶyˀ̞ :̔ ʌ˕ʺ˙ ʺ˕˄̞̱ ˗ˉ (ʓʺ˅ʶ˒̝ʶ ,̀ ʔˍ˕˓ʶʾ ˀ ʁ  ̃ʎ˒̝ˍ̀ ˀ)ʁ ˂ˍ˕˅˕ʹʶ̞ -ʁ

ˋ  ̔˄ʶ̞ ˍˇ  ̓ˋˍ˗ˊˋˀ˒˄ ʶ˕̂ ʶ˄˓ʺˁ, ʺʾʺ ʿʶ̄ ʶ̀ ʶ˄ ˀˋ ˎʽˋ̱́ ˗̀ˀ ʷˊˍ˗ːʺˋ: ʤʶ˅̄ -ʁ

ˋʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˉʺ˃ ˉʶ˒ ˍ˗ˉ ˄ʶ ̀˛ˀ̀ʶˋ˒̞̀̋ ˀˋ ˋ˓ˀ˕˓ʁ  ˃ʺ  ̀˅ʶ̝ ˍ˗˄ ʷ -ʁ

ʿˀˋ̀̋ ˕ (˚̞ ˀ̀ʶ˄̀ ʓʺ˅ʶ˒̝ʶ̀ ˍ˗ˉ  ̃ʤˁˍ˓̀̋ ˀʁˊˍ˗ˉ` çʗʶˋ̞ʶˊˀˋ ˛ˀ̀ʶˋ˒̀̋è̞, 

ʣˍ˗̄ˀˋˀʶˊˍ˗ˉ`çʦˋ̝ʺ˒ ˍ˗ʾ́ ˍ˗ˋ  ̃˅ʶˋ̞ʶˊˀˋ ˛ˀ̀ʶˋ˒̀̋è̞, ʓˀ˔˓ʶ́ ˍ˗ˉ  ̃ʎ˒̝ -̱

ˋˀʶˊˍ˗ˉ` çʭˀ̀ʶˋ˒̀̋ ˕  ̃ˏʺ̝ ʶ˄ ʶ ̀ʷˊˍ˗ːè̋ ̃ ʶˊˁˋ): ʗʶ˒ ʶ̞ ʶ˄ ʶ˄ ʶ ̀˅ʶ̞ ʶ̫ -̋

˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˋˌˊʶˁ ˔ʺ˒ ʶ˄  ˀˉʶˋ̞ʶ˄˕˄ˀ  ̝˄ʶ˕yʶ˓ ˍ̞ˍ˗̄̔ ˅ʶ̄ ʶˌ˂ʶ˕˅ʶˊˀˋ 

˒ʶ˅̄ʶ̀ ʶʹ̞ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ʶ˕́  ˀ ˉˀ̝ˍ˗ˉ̞̀̋ ˀ˖  ̓  ̃ ˓˄ʶ́ˍ˗ˉ  ̓ ʻʶ˕yʶ̟ ʶ ˃

ʶ˕˜ˉ̝́ ʶˋ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,ˀ ˉʶ˒̀ʶ˓ ˍ̞ʶˏ ʺ ˒ʊʺ˕̄ʶ̀ ˀʶˊˀ ˘ˍ˕̂  ˀ˅ʺ ̝˃ -ʁ

ˋˍʾˍ˗ʾ́ ʶˋ ˉʶ˒ ˀˋ: ʤʶ˄ ʶˊˋ ʶ˕̃ ʺˁʶʺ˓̞ˏ̱ ʶ˄ ʶ ̀ˍ˕ˍˌ ʺ˕˄˕̞̀̋  ˀ˅ʶ̄ ʶ ̞ʹ  ʁ

ˋʶ ̃˓ʺ̞ʶ́ ʶ˕ˆ  ̓˒ʺ̆ʶ˄ ʶ ̀ˉˀˋˎ˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀ʶˋ̟ ˊʶˁˀ ˋ:1 ʗʶ˒ ʶ̞ ʶ˄ -ʁ

˄ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˄ʶ˕̃ˍ̞ˍ˗ʾ́ ˍ˗ˋ ,̔ ˍ  ̞ˆ˜ʶ˓ˍ˕˓̱ ˗ˉ ʺ  ̀ˏʺ̝ ʶ˄ ʶ ̀

ʷˊˍ˗ːʺˀ ˉˌʶ˄̄ʁ ,̀ ˅ʶ˒̝ʶ˔̄ ʶ ̀  ̃˄ʶ̝ ʶ˕̄ʶ ̀ʸˍ˕˃̔ ˋʾʁ˖ˍ˗ˉ, ˏʶˊ̄ʶ̀ ʶ˓ -̱

˕ˍ˗ˉ  ̓ ʹ˕ʶˋ˖ ˄ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ ʶˋ˅ ˕ʶʿʺˌ̝̱ ˗ʾ́ ˍ˗ˋ  ̔ ˀ˕ʶ˓ʶ˄ ʶ ̀ ˋˍ˕̞̄̋ ˍ˓, 

ˍ˕ˍˋ̟ˀ˖ ʸˁ˂ʁ ˓ˍ˕̞̀̋  ̔ʶˉ̞ ʶʸ˕˓ʁ  ˃ʺ  ̀ʷˍˁˍ˕ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˒ʶ˅̄ʶ̀ ʶ-́

˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ:2   

ʈˊ˒ ʶˑˍ˗̱̄ ˓ ˄ʶ̞ ʺˁ ˀˋˌʺˁ ʺ˕˄ˍ˗ ˉʶ˕̄ˀˋ (˅ʶ˒̝ʶ̝ ˍ˗ʾ́ ˍ˗ˋ), ̱ ˕ˍˋ˙ ˅ʶˋ́ -ˀ

ˏˍ˗ˉ ʺ  ̀ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀʸˍ˕˃̱ ˇ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ  ̃

ʶˑ˅ ʶ˒ ʶ̞ ʶ ˄ʷˍˁˍ˕ ˋˍ̞ʶy ˍ˗ˊˋ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ: ʈˑʶːˀ̀  ̔ʖʺˋ˔-

˕ˍ̀ʶ˄ ʶ ̀ʷʶˋ˄ˋ ,̓ ʺ˕˄̞̱ ˕́̀̔  ʗʶˌ˓ˀ ˎ ˏʶˁ ʶ̝  ̔ (ʉˍ˗ˁˇʶ̞ ˀ,ʁ ʗˍ˗ˋʸʶ̞ ˀ)ʁ, 

ʗʶˌ˓ˀ ˎ ʹʶ̝ ʶ̞ ʶ̀  ̔ (ʣˍ˗̄ˀˋˀ,ʁ ʤˁˍ˓̀̋ ˀ)ʁ, ʉʶ˕ˆ̞ʁʸˍ˗ˊˋ ˓ʺ̞ʶ˅˒˄ˀ ˎ ˓ʶ-̞

ˎˍ˗ʾ́ ˍ˗ˋ  ̔(ʤˁ ˍ˓ʶ˄ ˀ,ʁ ʠʺ˂ˀ )ʁ, ʡʺ̝ ʶ˄ ʶ ̀˓ʺ̞ʶ˅˒˄̱̌ ˍ˗ʾ́ ˍ˗ˋ  ̔(ˉʺ˕ˆ̫ʁ ˁʾ́ ʶˋ 

                                                           
1 ȸɖɋɟɋɘɋɓɐɔɈɆ ȳ. Ʉ. ȨɈɔɊɓɆɥ ɗɘɆɘɢɥ ɐ ȰɔɓɗɘɎɘəɜɎɎ ȱɎɘɈɡ // ȰɔɓɗɘɎɘəɜɎɎ ɉɔɗəɊɆɖɗɘɈ ȫɈɖɔɕɡ: Ȩ 3 

ɘ. ȸ. 2 / ȵɔɊ ɔɇɟ. ɖɋɊ. ȱ. Ȧ. ȴɐəɓɢɐɔɈɆ.- Ȳ.: ȳȴȶȲȦ, 2001. ȷ. 330. 
2 ȸɎɒɔɞɋɓɐɔ Ȯ. ȩ. ȰɔɓɗɘɎɘəɜɎɔɓɓɆɥ ɖɋɉɑɆɒɋɓɘɆɜɎɥ ɇɤɊɌɋɘɓɔɉɔ ɕɖɔɜɋɗɗɆ Ɉ ɍɆɖəɇɋɌɓɡɛ 

ɉɔɗəɊɆɖɗɘɈɆɛ // ȴɝɋɖɐɎ ɐɔɓɗɘɎɘəɜɎɔɓɓɔɉɔ ɕɖɆɈɆ ɎɓɔɗɘɖɆɓɓɡɛ ɉɔɗəɊɆɖɗɘɈ: ȹɝɋɇɓɔɋ Ɏ ɓɆəɝɓɔ-

ɕɖɆɐɘɎɝɋɗɐɔɋ ɕɔɗɔɇɎɋ / ȴɘɈ. ɖɋɊ. Ȫ. Ȧ. ȰɔɈɆɝɋɈ, Ȳ. 1999. ȷ. 73. 
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˅ʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ˕): ʏˋʹ ˍ˕ˍ˗ˉ` ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˛ˀ̀ʶˋ˒ʶ˄ ʶ ̀

˓ʺ̞ʶ˅˒˄̱̌ ˍ˗ʾ́ ʶˋ ˉʶ˕̄ˀˋ̞̀̋  ˀ ˄ʶ˕yʶ˓ ˀ̍ʶ˄  ̔ ˄ʶ˕yʶ˓ ˍ̞ˍ˗ˉ ʺ  ̀ ʶˑʶ˓ʺˁ 

ˉʶˋ̞ʶ̄ ʶ˒ˋ, ˙ʶ ̀ ʷʶˋ˄ʺ̞ˀ̀ :̔ ʓʺ˅ʶ˒̝ʶ̀  ˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˉʺː ʥ -̋

˕ʶ˅˒˄̱̌ ˍ˗ʾ́ ʶˋ ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˏʶˁ ʶ̝ˀ ̀ˋ˓ˀ˕˓ʁ  ˃  ̓˓ʺ˖ ˅ˍʹ˓ʁ  ˃(ʶˊ˒ ˉʶ˕̄ -ˀ

ˋ  ̔˅ˀ̩ʶ̝ ʶ˄˓ʶ ˃  ̓ʹʺˑ 1921ʾ . ˁʺ˅ʶ˄ ʶ ̀ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˉʺː): ʤʶ˅̄ -ʁ

ˋʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˉʺ˃ ˉʶ˒ ˍ˗ˉ ˅ʶˌ˓ˀˎ ˏʶˁ ʶ˔̀ʺ̞  ˀˇʺ˄ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ˋˌ-ʁ

ˋʶ˄˓ˍ˗ˉ  ̓  ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˄ˍˇ̄ˀ ˖,  ˀ˒˄ ʖʺˋ˔̞̱̀ ʶ˄ ʶ ̀ʷʶˋ˄ʺ̞  ˀˇʺ˄ʶ˓ -ʁ

˕ˍ˗ʾ́ ˍ˗ˋʽ̀ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ  ̃ʝʶ˂ ʶy ʶ˅  ˀ˄ˍˇ̄ˀ ˖ ˅ʶ̄ ʶ̝ ʺ:̌  

ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʺ˕̞ˍ˕ʹ ˂ˍ˗ˉ̫̔ ˉˀːʶʻyʁ ˊˀˋ ˏʶˊ̄ -ʁ

ˋʶʸ̞ʺ̞  ˀ  ̃˅ʶ̄ ʶ̂ ʶˊ̀ʁ ʸ̞ʺ̞  ˀ˓ʶ˓ ʺ̞ʶ̟ ˍ˗ˉˋ ˍ ̠ˎʺ̌ʶ˕˄ˍ˗ˉˋ :̓ ʥʺ˕ˁˍ˗˃˓ˍˇ 

˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˀ˖ ˊˍ˗̞̇ʁ ʶˋˎˊˍ˗˕  ̔ ˄ʶ˕yʶ˓ ˍ̞ˍ˗ˉ  ̓ ˋˌˊʶˁ ˅ʶ˕̟:̔ 

ʋ˕ʶˋ˖ ˒˄ʻʷˋʶ˄ ʶ ̀ʸˁˍ˗˂ˋʺ̞ˍ˗ˉ ˒ˍ˓ˍ̞ʶ̫ ʶ ̞˄  ʁ˅ˍʹ˓ʁ ,˃ ˍ˕ʽ ˈʶ̀ ʶˎ ˍ˗ˉ  ̓

ˉˀːʶʻyʁ ˊˀˋ ˏʶˊ̄ʶ̀ ʶʸ̞ʺ̞  ˀ ʸʺ̞ʶ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ  ̔ ˋʺ˕̇ˀ ˋ  ˚˕ʺˋ˒ʹ˕ˍ˗ʾ́ ʶˋ 

ˋ˄ʶ˔̄ʁ ˉʷ, ˒ʶ˄ ʶˊˋ ˉ  ˀˌʶ˕˙ ˋʶ˂ ʶˏ ʶˊ̄ʶˋ̀ʺ̞ˍ˓, ˚˕ˀ̀ʁ ˄̀ ˍ  ̞ˏʶˊ̄ʶ̀ -ʁ

ʸˀ̞  ̔˓ʶ˓ ʺ̞ʶ˖˓ ˀ  ̃˅˕ʶˏʶ̞ ʶ˄˓ :ˀ ʈ˕̝ ʶ̇ ˀˋ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶ̀̔ ˋ˓ˀ˕˓ʁ  ˃

˅ʶ̝ ˍ˗˄ ʷʶʿ ˀˋ̀̋ ˕ ʸˍ́ˍ˗ʾ́ˍ˗ˋ ˍ˗̀ʺˋ ʈˁ̫ʶ̀ ˀʶˊˀ, ʓˀ˔˓ʶˊˀ, ʛʶ˄ ʺ́ˍ̀ˀʶˊˀ, 

ʔˍ˕˓ʶʾ ˀʶˊˀ  ̃ʎ˒̝ˍ̀ ˀʶˊˀ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ: 

ʛˀː ʶʻyʁ ˊˀˋ ˏʶˊ̄ʶ̀ ʶʸ̞ʺ̞  ˀ  ̃˅ʶ̄ ʶ̂ ʶˊ̀ʁ ʸ̞ʺ̞  ˀʶˑˍ˗̱̄ ˓ ʶˊ˒ ˄ʶ ̄ʶˊˋ 

ˁˀʶʻˍ˕ˍ˗ʾ́ ʶˉʷ ˚ʿ˔˓ʶ ˃ʺ  ̀ʷˍˁˍ˕ ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˏʺ̝ ʶ˄ ʶ ̀ˉʶ˕̄ˀˋ̞̀̋ ʽ̀ ˏ -̋

˔ˍ˗ʾ́ ʶˋ ˇʺ˄ʶ˓ ʶ̞ ˀ˖ ˉˀˋˎ˜ ʹʶ̝ ʶ̞ ʶˋ̀ʺ˕: ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀ

ˉʺ˃ ˉʶ˒ ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔˓ʶ˓ ʺ̞ʶ˖̀ˍ˗ˉ  ̓ʶˑʶ˓ʺˁ ˄ʶ˕̃ˍ˕ ˉˀːʶʻyʁ ˊˀˋ 

ˏʶˊ̄ʶ̀ ʶʸ̞ʺ̞ ,̔ ˍ˕ˍˋ˖ ˄ʶ̝ ʺy ˍ̞ˀʶˋʺ˕  ̔˒ʶ˅̄ʶˋ˓ʶ ˃ʺ  ̀˅ʺˋ˖ ˒ʶ˅̄ʶ̀ ʶ-́

˕ˍ˗ʾ́ ʶˋ ˉʺː: ʋ˕ʶˋ˙, ˚˕ˀ̀ʁ ,˄ ʶˊˋ ˏʶˊ̄ʶ̀ ʶʸ̞ʺ˕ˋ ʺ ,̀ ˍ˕ˍˋ˙ ˋʶ˂ ʶ̝ ʺ˒ ˍ˗ˉ 

ʺ  ̀ʽˋ́ˍ˗̀̋ ˁ ˚˕ʺˋ̇̔ ˄ʶ ̄˘ˍ̆ ˍ˂ ʺˁ ʶˊˋ, ˑʶʻ̄ʶ˄ ʶ ̀˄ʶ ̄˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ʷˋˍ˗ˊ-

ʾ  ˀˏʶˊ̄ʶ̀ ʶʸ̞ʺ̞ ,̔ ˏʺ̝ ˍ˗ʾ́ ʶˋ ˛ˀ̀ʶˋ˒ʶ˄ ʶ ̀ˏʶ˕̝ ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˋ -ʁ

˂ʶ̝ ʺ˒ ˍˇ ˏʶˊ̄ʶ̀ ʶʸ̞ʺ̞  ̔  ̃ʶˊˁˋ: ʟ˕ˍˌ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ˉˀːʶʻyʁ ˊˀˋ 

ˏʶˊ̄ʶ̀ ʶʸ̞ʺ̞  ̔˓ʶ˓ ʺ̞ʶ˖̀ʺˁˍ˗ ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋ  ̔˓ʺ̞ʶˏ ʶ˅ ˍ˗ˉ ʺ  ̀ˏʺ̝ ˍ˗ʾ́ ʶˋ 

ˇʺ˄ʶ˓ ʶ̞ ˀˋ, ˀˋˎˀˋ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔˔ʶˁ ˀ˒  ̓ˀ  ̞˅ʶ̄ ʶ̂ ʶˊ̱̀ ˗ʾ́ ˍ˗ˋ  ̔(˚̞ ˀ̀ʶ˄̀ 

ʉˍ˒̀ˀ  ʁ  ̃ʗʺ˕̟y̋ ˍ˓ˀ̀ʶ́ ˍ˗ˉ, ʓʺ˅ʶ˒̝ʶ̀ ˍ˗ˉ, ʠʺ˂ˀʶˊˍ˗ˉ): ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊˍ˗ˋˋʺ̞ˍ˗ˉ ʶˑʶˋˆ̀˄ʁ  ˀ˔ʺ ̌  ̓ˋ˓ˀ˕˓̱˗ˉ ˉˀːʶʻyʁ ˊˀˋ ˍ˕̃  ̓˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ -̠

ʾˊʶˋ ʶˋ́ ʶ̄ ʶ˄̟ʺˁˍ˗ ʹʺˏ̇ˍ˗ˉ ʶʻy ʶˊˀˋ ˀ˕ʶ˓ʶ˒ ˍ˗ʾ́ ʶˋ ˀ˕ʶ˄ʶ̀ ʶ˖̄ʶ ̀ˀ˕-ʁ

˓ˍ˗ˋ˙  ˀˉ  ˀˉʶ˒  ̔ˋ˕ʶˋ ˘ˍ˂ ʶˋ̟ʺˁˍ˗ ˅ʶ˕̟ˀˋ. ˋˉʶˋ ˉˀːʶʻyʁ ˊˀˋ ˏʶˊ̄ʶ̀ ʶy -ˀ

˕  ̔˓ʶ˓ ʺ̞ʶ˖̀ʺˁˍ˗ ˅ʶ̄ ʶ ̞ˏʶ˅ ʶˋː˓̱ ˗ˉ  ̓ʶˋ̟ ˄ʶ˖̀̋ ˁ ˅ʶˋ̞ʶ˙˓ ̋ (ʶˊʹˏ̋  ˒

ʺˇʶ˓ ʶ˕̃ ʺˁʶʺ˓̞ˏ̱ ʶ˄ ʶ ̀ʷˍˁˍ˕ ʺ˕˄˕̞̀̋ ˍ˗ˉ ʌʛ-ˀ  ̀ʶˋ́ ʶ̄ ʶ˄̟ʺˁˀ˒): 

ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˎˍ˕̞̱ ˕ʹ ˂ˍ˗ˉ̫̔ ˅ʶˋ̞ʶ˙˓ ̋ˋˌʶ̀ʁ˄ -̋

ˁˍ˗ ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋ :̓ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʷˍˁˍ˕ ʺ˕˄˕̞̀̋  ˀ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊˍ˗ˋˋʺ̞  ̔ˋʶ˂ ʶ̝ ʺ˒ ˍ˗ˉ ʺ  ̀ˍ˗̌ˀˇ ʿˍ̌ˍ˓˕́˓ʁ ʶ̞ ˍ˗ʾ́ ʶˋ ʶˊʹ ˄ʶ˕̃ˍ˕ ˆ˜ʽ: 

ʗʶ̍ ʶ  ˂˅ʶˋ̞ʶ˙˓ʺˍ˓ ˄ʶ̞ ʺˁ ˀ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ˄ʶ̝ ʶ̞ ʺˁ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊʶˋ ˉʺː: ʤˁˍ˓ʁ˄ˀʶˊˀ ʗˀˉ̀ʁ˄ʶ ̀˚˕ʺˋ̱̇˗ˉ ˅ʶˋ̞ʶ˙˓ʺˀˋ ˋ˓ˀ˕˓ʁ  ˃  ̓ˍ˗ʾ 

˅ˍʹ˓ʁ  ˃(˅ˍʹ˓ʁ ˃̀ʺ˕ 93-100): ʥʺ˕ˁˍ˗˃̱ ˗ʾ́ ʶˋ ʶˑʶ˕˄ʁ  ʺ˕˄˕̞̀̋  ˀˉʺ˃ ˉʶ˒ ˍ˗ˉ 

˅ʶ̄ ʶʻyʶˊˀˋ ˅ʶˋ̞ʶ˙˓ʺˋ ˋˌʶ̀ʁ ˄˓ˍ˗ˉ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ  ̃ʝʶ˂ ʶy ʶ˅  ˀ˄ˍˇ-

ˉˀ˖ ˅ʶ̄ ʶ̝ ʺ:̌ ʈˊ˒ˏ̋ ,˒ ʉˍ˗ˁˇʶ̞ ˀʶˊˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔ˍ˕ˍ̩̱ ˗ˉ  ̓˄ʶ́ ʶ˖̱̀ ˗ˉ 

ʶʻy ʶˊˀˋ ˅ʶˋ̞ʶ˙˓ ̋ʶˋ̟ ˄ʶ˖̀ˁ̋ ˍ˗ ˉʶ˒ ˀˋ (˅ˍʹ˓ʁ  ˃84),  ˀ ˒˄ ʝʶ˂ ʶy ʶ˅  ̔ˋˌ-ʁ
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ˋʶ˄ ˍ˗ˉ  ̓ʿʶˉ˄ʺ̝  ̔(˅ˍʹ˓ʁ  ˃98): ʓʺ˅ʶ˒̝ʶ̀ ˍ˗ˉ ˅ʶ̄ ʶˏ ʺ̝ ʶ˄ ʶ ̀˅ʶˋ̞ʶ˙˓ ̋

ˋˌʶ̀ʁ˄ʺˁˍ˗ ˀ˕ʶ˓ˍ˗ˋ˙ ˍ˗̀  ˀʤʺˊ̄̔, ˄ʶ ̄ʝʶ˂ ʶy ʶ˅ ʽʳ ʤʺ̀ ʶ̝  ˀ˅ʶ̄ ʶ̂ ʶˊ̱̀ ˗-

ʾˊʶˉʷ (˅ˍʹ˓ʁ  ˃ 125): ʗˀˋʸ ʺ˕˄˕̞̀̋ ˍ˗ˉ (ʗˍ˗ˋʸʶ̞ ˀ,ʁ ʓˀ˔˓ ,ʁ ʛʶ˄ ʺ́ˍ̀ˀ,ʁ 

ʤˁˍ˓̀̋ ˀ,ʁ ʎ˒̝ˍ̀ ˀ)ʁ ʹ  ʁ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ ʶˑʶˋˆ̀ʁ ˌ̱̀ ˕˅ˋ :̓ ʈˊ˒ ˅ʶ̄ -ʁ

ˏʶ˔˄ ʺ̞ˍ˗ˉ ʷʶ̟ ʶˑ ˍ˗ʾ́ ˍ˗ˋ  ̓ʠʺ˂ˀʶˋ, ˍ˕ˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˉʺː ˅ʶˋ̞ʶ-̇

˓ʺˋ ˔˜ʶ˄ʶ ̀ʿʶ̄ ʶ̀ ʶ ˄ʶˑ˅ ʶ˒ ʶ̞ ʶ ˄ʶˉ̞ ʶʸ˕˓ʁ  ˃ˎʼ˕: 2001ʾ . ʶˊˋ̝̋  ̌ˋ -̋

˕ʶˑ˓ʺ̟ˀˋ ʹ˕ˍ˗ˊʾˋʺ˕ ˉˀːʶʻyʁ ˊˀˋ ˍ˕̃  ̓˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ ˗ʾ́ ʶˋ ʶˋ́ ʶ̄ ʶ˄̟ʺˁˍ˗ 

˅ʶ˕̟ˍ˓ ˅ʶˋ̞ʶ˙˓ ̋ʶˋ̟ ˄ʶ˖̀ˁ̋ ˍ˗ ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ʶˋ ˉʶ˒ ˀˋ: 2002ʾ . ˁ˕ʶ̟̱ ˗ˉ-

ˋʺ̞ˍ˓ ʺ˕˄̞ˀ ʝʶ˂ ʶy ʶ˅ ˀˋ ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋ ˔˕˓ ʺ˖ ç˅ ʶˊ̝ʁ ˕ʶ̞ ʺˁˍ˗ ˅ʶ-̀

˕ʶ˙˓ ̋ʠʺ˂ˀʶˊˀ ʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ʌʛ-ˀ  ̀ ʶˋ́ ʶ̄ ʶ˄̟ˍ˗ʾ́ ʶˋ  ̃ʹ˕ ʁʶ -̞

ʹˊˍ˗ˋ˙ˋʺ̞  ˀ˓ʺ̞ʶ̫ ʺ̞ˊʶˁè: ʝʺ˕˄ʁˊˍ˗ˉ˒ ˅ʶˋ̞ʶ˙˓ʺˀ ˉʶ˒ ˀˋ ˍˎˀˋˎ ˎ ˀʶ˒˓ ˍ˗ˉ 

ˉˀʶˊˋ ʉˍ˒̀ˀ  ʁ  ̃ʗʺ˕̟y̋ ˍ˓ˀ̀ʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˍ˗ˉ: ʐʺ˕˜˒ ʼʾ̀ˀ˄  ˅ -ʁ

˄ʶ̄ ʶ˕̝ˍ˗ʾ́ ʶˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ˋˌˊʶˁ ˀˋ˒̝ˀ˔ˍ˗̝̔  ˄ʶ̞ ˍˇ ʼ ̞ˉˀʶˊˋ ˒˕ʺˁ 

ˀ˕ʶʹ̞̱ ˗ʾ́ ˍ˗ˋ :̔ 

ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ˀˋy̞̋ ˍ˕ʹ ˂ˍ˗ˉ̫̔ ˔ʶ˕̫ʺ˕ ˉʶ˕̄ˀˋ-

ˋʺ̞  ˀˆ˜ʶ˓ˍ˕̄ʁ ˋˋ ˍ ̠ˏʶˌ̝ˍ̀ ʶ̝ ʶ  ̞ʶˋ̂ ʶˋ˖  ˋˌʶ̀ʁ ˄̄ʶ̀  ̔ˉʶ˒̀ʶ˄̟ʺˁˍ˗ 

ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋ :̓ ʗʶ˕˄  ̓˅ˀ̩ʺ˖̀̋ ˁ, ˍ  ̞ˍ˕ˍˌ ʺ˕˄˕̞̀̋ ˍ˗ˉ (ʈˁ̫ʶ̀ ˀ,ʁ ʎ˒̝ -̱

ˋˀ,ʁ ʓˀ˔˓ ,ʁ ʗˍ˗ˋʸʶ̞ ˀ ʁ  ̃ʠʺ˂ˀ )ʁ ˂ˍ˕˅˕ʹʶ̞ ʶˋˋ  ̓ʽˋ˔̞ˍ˗ˉ ʺ˕˄̞ˀ ˇʺ˄ -ʁ

˓ʶ̞ ˀˋ, ˉˊˍ˗˒ ʹʺˏ̇ʺ̞ˍ˗ˉ ʶˊˋ ˋˌʶ̀ʁ˄ˍ˗ˉ  ̓ʝʶ˂ ʶy ʶ˅  ˀʽˋ˔̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕: ʒ 

˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋ ʊʺ˕̄ʶ̀ ˀʶˊˀ ˄ʶ ̄ʒ˔ʶˁˀʶˊˀ` ʺ˕˄̞ʁˉʶ˒ ʺ̞  ˀˋʺ˕˄ʁˊʶ̟ˍ˗-

˖ˀˎ̞̀̋  ̔ˎʺˋ ˉʶ˒̀ʶ˄̟ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˄ˍˇ̄ˀ ˖ ʶˋ̟ ˄ʶ˖˓̱ ˇ ˋʶ˂ ʶy ʶ˅ -ʁ

˄ʶ ̀ʽˋ˔̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˀˋ, ʷʶ̟ ʶˑ ˍ˗ʾ́ ʶˉʷ ʎ˒̝ˍ̀ ˀʶˊˀ, ˍ˕̝ʺ ̌ʺʾʺ ˂ˍ˕˅˕ʹ -ʁ

˕ʶ̀  ̔ (ʡʺ̝ ʶ˄ ʶ ̀ʿˍ̌ˍ˓ )̔ ˎ ˀ˄ʶ̞ ˍ̌ʶ̀ ˍ˗ˉ ʽˋ˔̞ʺˁ ʝʶ˂ ʶy ʶ ˅ʽˋ˔̞ˍ˗ʾ́ ˍ˗ˋ-

ˋʺ̞  ˀʺ˕̞ˍ˕ʹ ˘ˍ˗ˁ̱ ˗ˉ, ʶˏ  ʁˋ˕ʶˋ ʽˋ˔̞ˍ˗ˉ  ̓ʽˋ˔̞ˀˎ̞̀̋  ˀ˄ˍˁʺyˀʶˋ, ˍ˕ʽ 

ˆ˜ʶ˓ˍ˕˓̱ ˗ˉ  ̓ʡʺ̝ ʶ˄ ʶ ̀ʿˍ̌ˍ˓  ˀʶˋ́ ʶˉ̀ʺ̞ˀ˖  ̃˔ʺ̌ ʶ˄ ʶ ̀ˀˋ˙̀ʁ˄ʶˑ -ʁ

˓ʶ˕̄ʶ ̀ˉʶ˕̄ˀˋ̞̀̋  ˀˋʺ˕˄ʁˊʶ̟ˍ˗̟ˀ ˎ̞̀̋ ˀ˖ (˅ˍʹ˓ʁ  ˃79): 

ʈˊʿˉ ʶˋ́ ˕ʶ́ʶˑ̀ʶˋ˙ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀˉʶ˒̀ʶ˄̟ˍ˗ʾ́ ʶ̀̔ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ 

ˆ˜ʶ˓ˍ˕̄ʁˋ :̔ ʈ˕́ ʺˋ ˋˌʺˁ ʺˋ˙, ̱  ̞ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˄ʶˑ ʶ˓ -ʁ

˕ˍ˗ʾ́ ˍ˗ˋ  ̔˖ʶˋ˄ʶ̟ ʶ ˃ʹʺˏ̇ˍ˗ˉ ˏʺ˔˙  ̓˓ʶˊʺˁˀ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀ˉʺ˃ʶ̄ ʶ-˒

ˋˍ˗ʾ́ ʶˋ ʶːʶ˄̟̱ ˗ʾ́ ˍ˗ˋ :̔ ʗʶ̄ ʶˏ ʶ̝ ʶ˒˂ ʶ̀ ʶ̫ ʶ ̞  ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔

˒ʶ˅̄ʶ̀ ˍ˗ˉ ʺ ,̀ ˍ  ̞˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ˆ˜ʶ˓ˍ˕˓̱ ˗ˉ  ̓ˊˍ˗̞̇ʁ ʶˋˎˊˍ˗˕ ˂ˍ˕˅˕-

ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀ʽˋ˔̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˀ˖ ˅ʺ̝ˍ̀ ˅ʶ̄ ʶ̂ ʶˊˋ ʹ˕ ʁʶ˕́ ˊˍ˗ˋ˙ˋʺ̞ :ˀ ʠˋ-ʁ

ˊʶ˃ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʶˑʶː ʶ̝ ʶ  ̞ʹʺ̞ˀˋ ʶˊʹ ʸˍ˕˃̔ ˋʾʁ˖ˍ˗ˉ, ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ  ̃

ʝʶ˂ ʶy ʶ˅  ˀ ˄ˍˋ˄̞̋  ̝ ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ ˄ʶ̞ ˍˇ ʺ  ̀ ˔ʶ˕̫ʺ˕˓̋ ˁ: ʌˁ̀ʺˁˍ˓ 

ʹ˕ʶ̀ˀ˖` ʶˑʶˋˆ̀ʁ ˖̀ʺˋ˙ ʶ˕̃ ʺˁʶʺ˓̞ˏ̱ ʶ˄ ʶ ̀ʺ˕˄˕̞̀̋ ˍ˗ˉ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ 

ˆ˜ʶ˓ˍ˕̄ʁ  ̀ʺ˕ʺ˙ ˅ˀˉ̀ʁ˄ʶ ̀ˉˍ́ʺˁ̀̋ ˕: 

ʈˑ ʶː ˀˋ ˉˍ́ʺˁ ̔ˏʶˊ̄ʶ̀ ʶ˄ ʶ̀ ˍ̞ʺˋ ˄ʶ̞ ʺˁ ˀ  ̓ʶˋ˓ ʶ̀ ʺˁ çʝʶ˂ ʶy ʶ˅ˋ ʶˑ -ʁ

ːʶ˕˄ˍ˗ˉ  ̓- ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔ˋˌʶ̀ʁ˄ˍ˗ˉ è̓: ʈˊˋ ʷˋˍ̞̱ ˌ  ̓ʉˍ˗ˁˇʶ̞ ˀʶˊˀˋ, ʛ -ʁ

˄ʺ́ˍ̀ˀʶˊˀˋ  ̃ʤˁˍ˓̀̋ ˀʶˊˀˋ: ʈˊ˒ˏ̋ ,˒ ˅ʶ̄ ʶ̂ ʶˊˋ ʤˁˍ˓̀̋ ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶ-́

˕ˍ˗ʾ́ ʶˋ 111 ˅ˍʹ˓ʁ˃ ,ˀ ˅ʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ʝʶ˂ ʶy ʶ˅  ̔˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀

˂ˉ̫ ʶ˄̟ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ ˇʺ˄ʶ˓ ʶ˕̀ʺ̞  ˀ ˅ʺ ̝ ˂ˍ˕˅˕ʹʶ˄̟ʺˁˍ˗˖ ˅ʺ̝  ̱ ʶˑʶːʶ-̞

˄ˍ˗ˉ  ̓ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ˀˋ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˇʺ˄ʶ˓ ʶ̞  ˀ ʾʺ˄̀ʁ˃ˍ˗ʾ́ ˍ˗ˋ :̔ 

ʔˍ˕˅˕ʹʶ̞ ʶˋˋ ʽˋ˔̞ˍ˗ˉ  ̓˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˇʺ˄ʶ˓ ʶ̞ ˀˋ  ̃ˋ˕ ʁʶˑʶːʶ˕˄ˍ˗-
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ʾˊʶˉʷ ˋˌʶ̀ʁ˄ˍ˗ˉ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˉˊˍ˗˒ ʶˋ́ ʶˉ̀ʺ̞ˀˋ: ʖʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔

ʺ˕ʹ˓̱ ˗ˉ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʶˑː˜: ʣˍ˗˒ ˅ʺ̝ʶ̒ ˍ̝ˍ ̌ʈ. ʖ. ʖˍˁ ˀ̫ʶ̫  ˀ˄ʶ˕˃-ˀ

˙ˍ˓, ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˏʺ̝ ˍ˗ʾ́ ʶˋ ʶˉʺ̀ʶ̫ ʶ˕ˆ˕ ˋʺ˕˄ʁˊ -ʁ

˖ˍ˗˖ˎʶ˄ʶ ̀ˉʶ˕ˉ̀ˀ ˄ˍˇ̄ˀ ˖ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ʶˋ́ ʶˉ̀ʺ̞ˀˋ ˋˌʶ̀ʁ˄ʺˁ ̔ˏʶ-́

ˉʶ̀ ʶ˓ ˍ˕˓ʁ  ˃  ̓ʶˊˋ ʷʶ̀ ˍ˓, ˍ  ̞˔ʶ˄ ʶ˓ ˀˋ ˉˀˋˎ˜ ˓ʺ˕ː̋ ˕˒ ʶˊˋ̝̋  ̌ʸˍ́ˍ˗ʾ́ˍ˗ˋ 

ˎˍ˗̀̋ ˕ ʝʶ˂ ʶy ʶ˅  ˀˀˋ˒̝ˀ˔ˍ˗̝̔ . ʶ́  ̀ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ ˍ˕ˍˋ˙ ˍ˗̀ʺ˕ ˏ -̋

˔ˍ˗ʾ́ ʶˋ ˇʺ˄ʶ˓ ʶ̞  ̔ʈ˕˜ˉ̝́ ʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˍ˗ˉ, ˓ʺ̞ˍˋ̩́ ʶˁ ʺ˕˄˕̀̋-

˕ˍ˗ˉ ʷʶˌ˂˓ʁ  ˃ʼˀˋ ˏʺ̝ ʶ˄ ʶ ̀˂ˍ˕˅˕ʹ  ˀ  ̃ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˋʺ˕˄ʁˊʶ̟ˍ˗˖ˎʶ˄ʶ ̀

ˉʶ˕ˉ̀ˀ ˉˀː˜: ʈ˕́ ˊˍ˗ˋ˙ˍ˗ˉ, ʺ˕ʷ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˀ˖ ˌʶ̝ ʺ̞ ˍ˗ˉ 

˒ʶ˅̄ʶˋ˓ʺ˖ ʝʶ˂ ʶy ʶ˅  ˀˏʶˌ̝ˍ̀ ,̔ ˒˄˒ʺ˖ ˆ˜ʶ˓ˍ˕˓̋ ˁ ˏʺ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗-

ʾˊʶˋ ˉ  ˀ ˄ʶˑ ˍ˗˖˓ʶ˃˙, ˍ˕ʽ ˌʶ  ̝ ˄ˍˇ̞̄̋ ˍ˓ ˎʼ˕ ˅ʶ̄ ʽˋ˄̱̀˗ˉ ʶ˓ʶˋ́ʁ˄ʶ ̀

˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀ʿˍ̌ˍ˓˕́˓ʁ ʶ̞ ˍ˗ʾ́ ʶˉʷ ʺ˕˄˕̞̀̋  ˀˏʺ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗-

ʾˊʶˋ ˄ʶˑ ˍ˗˖˓ʶ˃̇ˀˋ: 

ʤʶ˄ ʶˊˋ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀʸʺ̞ʶ˄̩ˀˑ ˉʶ˒ ˍ˗ˉ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗-

ʾˊˍ˗ˋ  ̔ˋˌʶ̀ʁ˄ʺˁˍ˗ ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ʶˊ̀ˍ̠ʁ ˉʺ̀ʶˊ̀ˀ ˓ ʸ˔ˋ˓ˍ˗ˉ ʺ  ̀ˏʺ̝ ˍ-̠

ʾˊʶˋ ˇʺ˄ʶ˓ ʶ̞  ˀˆʺˑ̱̇ ˗ˉ, ˀ˒˄ ˋʺ˕˄ʁˊʶ̟ˍ˗˖ˎʶ˄ʶ ̀ˉʶ˕̄ˀ̀  ̔˓˒̝ʶ˅ ˍ˗ʾ́ ˍ˗ˋ  ̓

˅ʶˊ˔̱̀ ˗ˉ (˄ʶ ̄ˎ ˀ˅ʶˊ˔̱̀ ˗ˉ) ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ʶˊʹ ˄ʶʻ̄ˀˋ: ʟ˗˒̝ˀ  ʹˀ̝ʶ -̞

˄ʺˋ˙ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ ˆ˜ʶ˓ˍ̞ʺˁˍ˗ ʺ˕˄-

˕ˍ˕ʹ ˉˍ́ʺˁ:̔ ʈˊˋ ˄ʶ̞ ʺˁ ˀˏʶˊ̄ʶ̀ ʶ˄ ʶ̀ ˍ̞ʺˋ ˆ˜ʶ˄ʺ˕ˏ̋ ˁ ˅ʺ˔̃ˊʶˁ ˄ʺ˕ˏ` 

çʝʶ˂ ʶy ʶ˅ˋ ʶˑʶːʶ˕˄ˍ˗ˉ  ̓ï ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔˓˒̝ʶ˅ ˍ˗ʾ́ ˍ˗ˋ  ̓˅ʶˊ˔̱̀ ˗ˉ ï 

ʝʶ˂ ʶy ʶ˅  ̔ˋˌʶ̀ʁ˄ˍ˗ˉ è̓: ʟ˕ˏ ʺ ˒˚˕ˀ̀ʁ  ˄˄ʶ̞ ʺˁ ˀ  ̓ˋˌʺˁ ʎ˒̝ˍ̀ ˀʶˋ, ʔˍ-̞

˓ʶʾ ˀʶˋ  ̃ʣˍ˗̄ˀˋˀʶˋ:  ʈˊ˒ˏ̋ ,˒ ˅ʶ̄ ʶ̂ ʶˊˋ ʣˍ˗̄ˀˋˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊʶˋ 102-103 ˅ ˍʹ˓ʁ ˃̀ʺ̞ˀ̀ ʝʶ˂ ʶy ʶ˅  ̔˓ʶ˕ˎʶˏ ʺ̝  ˀˏʶˌ̝ˍ̀ ˍ˗ˉ ʾʺ˄̀ʁ˃ˍ˗-

ʾˊˍ˗ˋ  ̓ʶˑʶːʶʹ̞ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀˄ˍ˗˒ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ʺ ̝˂ˍ˕˅˕-

ʹʶ˄̟ʺˁˍ˗˖ ˅ʺ̝ :̱ ʐʺ˄̀ʶ˃ ˍ˗ˋ ˔ʶ˒̀ ˚̞ˊʶ ʿʶˉ˄ʺ̝ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ ̀  ̓ˋʺ˕˄ʁ-

ˊʶ˖̱̀ ˗ˉ ˃˕ʶyˀ˕  ̃˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ʶˉ̫ ˍˇː ˄ʶʻ̄ʽ̀ ˓˒̝ʶ˅ ˍ˗ʾ́ ʶˋ ʶ˕ʿ -ʁ

ˋʶ̀ ʶˁ ˍ˗ ˅ʶ̄ ʶ:̞ ʔˍ˕˅˕ʹʶ̞ ʶ̀ ˀ˖ ˒˔ʶ̟ʶ ˃˓˒̝ʶ˅ ˍ˗ʾ́ ʶˋ ˙˓ʺˀ ˅ˀ̄ʶ ̀˓˕ ʁ

ʝʶ˂ ʶy ʶ˅  ̔ˋˌʶ̀ʁ˄ˍ˗ˉ  ̓˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ :̔ ʖʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ʺ˕́ˍ˗ˉ  ̓

˔ʶˁ ˀ˒ ʝʶ˂ ʶy ʶ˅ ˀˋ: 

ʌ˕̞ ˍ˕ʹ ˉˍ́ʺˁ ̔˄ʶ̞ ʺˁ ˀ  ̓ˆ˜ʶ˄ʺ˕ˏ̋ ˁ ʶˊ˒ˏ̋ ˒̀ çʝʶ˂ ʶy ʶ˅  ̔ˋˌʶ̀ʶ˄ ˍ˗ˉ  ̓

ï ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔˓˒̝ʶ˅ ˍ˗ʾ́ ˍ˗ˋ  ̓˅ʶˊ˔̱̀ ˗ˉè: ʈˊˋ ˄ˀ̞ʶˑ˓ˍ˗ˉ  ̓ʉˍ˒̀ˀ  ʁ  ̃

ʗʺ˕̟y̋ ˍ˓ˀ̀ʶ́ ˍ˗ˉ, ʤˁˍ˓ʁ˄ˀʶˊˍ˗ˉ, ʠʺ˂ˀʶˊˍ˗ˉ  ̃ʓʺ˅ʶ˒̝ʶ̀ ˍ˗ˉ, ʶ˕˜ˉ̝́ ʶˋ 

ʺ˕˄˕̞̀̋ ˀ˖` ʒ˔ʶˁˀʶˊˍ˗ˉ: ʈˊ˒ˏ̋ ,˒ ˅ʶ̄ ʶ̂ ʶˊˋ ʤˁˍ˓ʁ˄ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊʶˋ 110-113 ˅ˍʹ˓ʁ ˃̀ʺ̞ ,ˀ ʺ˕˄̞ˀ ʝʶ˂ ʶy ʶ˅  ̔ˋˌʶ̀ʁ˄ˍ˗ˉ  ̓˄ʶˑ ʶ˓ ʶ̞ ˍ˗-

ʾˊʶˋ ˇʺ˄ʶ˓ ʶ̞ ˀˋ  ̃˓ʺ˕ː̀ˀ ˀ˒ ʶˑʶːʶ˕˄ˍ˗ʾ́ ʶˉʷ` ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˉˊˍ˗˒ ʶ -̀

ʹʶˉ̀ʺ̞ˀˋ: ʝˌʶ̀ʶ˄ ˍ˗̄ˀ ˖ ˅ʺ̝  ̱ 30-˚̞ ˊʶ ʿʶˉ˄ʺ̝ˍ˗ˉ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔

ˏʺ˔˙  ̓˂ˍ˕˅˕ʹʶ̞ ʶ ̀ˋʺ˕˄ʁˊʶ˖̀ˀ ˀ  ̞ʸˍ˕˃̱ ˗̀̋ ˍ˗ʾˊʶˋ ˃˕ʶyˀ̞ʽ̀ ˓˒̝ʶ˅ ˍ˗-

ʾˊʶˋ ʶ˕ʿ ʶ̀ ʶ̀ ʶˁ ˍ˗ ˅ʶ̄ ʶ:̞ ʖʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ʺ˕́ˍ˗ˉ  ̓˔ʶˁ ˀ˒ ʝʶ˂ ʶy -ʁ

˅ˀˋ: ʝˉʶˋ ˄ʶ˕y  ̔˅ʶ̍ ʶ  ˂ʶ˕ʿ ʶ̀ ʶ̀ ˍ˗ˉ  ̓˙ˋ̀ʶ́ ʶ̝ ˍ˗ʾ́ ʶˋ, ˙ʶ̀  ˀˍ  ̞ʶˊʹ 

ʺ˕˄˕̞̀̋  ˀ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˆ˜ʶ˄ʶ ̀ʶˑˍ˗̱̄ ˓ ˎʺˋ ˏʶ˕̝ʶʹ̞ˍ˗ˉ ʝ -ʁ

˂ʶy ʶ˅ ˀˋ ˅ʶˌ˓ ˀʶˑ̀ ʺˁ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˄ˍ˗˒ʁ ˄̟ʶ˄ ʶ ̀˄ʶʻ̄ ,̔ ˀ˒˄ ˋ˕ ʁˋˌ-ʁ

ˋʶ˄ ʶ ˃ʶˋ̂ ʶˋ˖ ˍ˕ˍ̩ʁ˄  ˀʿʶˉ˄ʺ̝ˍ ˓˅ʶ˒ ʶ̀ ʺˁ ˀʺ  ̀ʹʶˑ̀ˍ˗ˉ ˄ʶ˕̃ˍ̞ʶy ˍ˗ˊˋ, 

ʶˊʹ ʾ˓ˍ˗ˉ  ̃ʸʶˇ˔̀ˀ ˏʺ̝ ʶ˄ ʶ ̀˘ʶ˒̝ʶʾˇʾ̋˕ :̔ 
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ʗʺ̝ʶ˙˕̇ˀ ˕  ̓˅ʶ̄ ʺ̄ʶ̝ ʺˁ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ʹʶ̝ ʶ˄ ʶ ̀

ˉʶ˕̄ˀˋ̞̀̋  ̔ ˆ˜ʶ˓ˍ̞ʺˁˀ˒: ʒˋˎˏ̋  ˒ ˅ʶˊ˔̀ˀ  ̓ ˒ˍ̟ˀʶˁˀ˒˔ʶ˄ ʶ ̀ ʿʶ̄ ʶ̀ -ʁ

˄ʶˌ˕ː̀ʁ ˍ˗ˉ ʹʶ̝ ʶ˓ ˍ˕̞̀̋ ˀˋ ˋˌʶ̀ʁ˄ˍ˗ˉ ʼ ̞ (  ̃˘ˍ˂ ˍ˗ˉ) ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˋʺ˕-

˄ʶ́ ʶ̟ˍ˗˖ˎʶ˄ʶ ̀ˉʶ˕̄ˀ̀ :̔ ʝʺ˕˄ʁˊˍ˗ˉ˒ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀˉʺ˃ 

ˉʶ˒ ˍ˗ˉ ʹʶ̝ ʶ˓ ˍ˕̀̋ ˕ ˋˌʶ̀ʁ˄ʺˁˍ˗ ˀ˕ʶ˓ˍ˗ˋ˙  ̔ˏʶ˔˄ ʶ̀ ˍ˗ˉ  ̓ˏʺ̝ ˍ˗ʾ́ ʶˋ 

ˇʺ˄ʶ˓ ʶ̞ ˀˋ: ʔˍ˕˅˕ʹʶ̞ ʶ̀  ̔ʹʶ̝ ʶ˓ ˍ˕̀̋ ˕  ̓ʽˋ˔̞ˍ˗ˉ ˉˀʶˊˋ ʓʶ˔˓ˀʶˊˍ˗ˉ, 

ʛʶ˄ ʺ́ˍ̀ˀʶˊˍ˗ˉ  ̃ʤˁˍ˓̀̋ ˀʶˊˍ˗ˉ: ʤʶ˄ ʶˊˋ ʷʶ˕ˆ˕ ʹʶ̝ ʶ˄ ʶ ̀ ʶ˔ˊʶˋ̞̀̋  ˀ

ʹʶ̝ ʶ˓ ˍ˕̀̋ ˕, ʶˊʹ ʾ˓ˍ˗ˉ  ̃ʤʶ˅̄ʶ̀ ʶʹ̞ʶ˄ ʶ ̀ʹʶ̝ ʶ̞ ʶ̀  ˀʶˋ́ ʶˉ̀ʺ˕ ˋˌ-ʁ

ˋʶ˄ ʺˁˍ˗ ʸˍ˕˃̔ ˋʾʁ˖ˀˋ ˒ˍ˓ˍ̞ʶ̫ ʶ ̞ˉʶ˒̀ʶ˄̟ˍ˗ˉ ʺ  ̀˜ ɦ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ,̔ ˜ ɦʝ -ʁ

˂ʶy ʶ˅ :̔ ʉʶ̟  ˀʶˊʹ, ʭ˕ʶˋ˒ˀ ʶˊˀ, ʒ˒ˏ ʶ̀ ˀʶˊˀ  ̃ʒ˔ʶˁˀʶˊˀ ˚˕ˀ̀ʁ˄ˍ˓ ʶ˕̃ -̋

ˁʶʺ˓̞ˏ̱ ʶ˄ ʶ ̀ʺ˕˄˕̞̀̋  ˀ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˋʶ˂ ʶ̝ ʺ˒ ˍ˗ˉ ʺ  ̀˒˔ʺˇ˃̋ ˁ  

ʹʶ̝ ʶ˄ ʶ ̀˅ʶˋ̞ʶ˄̟ˍ˗ʾ́ ʶˋ ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ˉʶ˕̄ˀˋ̀̋ ˕, ˍ˕ˍˋ˙ ˅ʶ̍ ʶ  ˂ʶ -̀

˓ʶˋ˓ˍ˗ˉ ʺ  ̀ ʋʶ̝ ʶ˄ ʶ ̀ ˂ˍ˕˅ˍ˗˕ʹˋʺ˕: ʉˍ˗ˁˇʶ̞ ˀʶˊˍ˗ˉ  ̃ ʔˍ˕˓ʶʾ ˀʶˊˍ˗ˉ 

ˋˌˊʶˁ ˉʶ˕̄ˀˋ̞̀̋  ̔ˋˌʶ̀ʁ˄ˍ˗ˉ ʺ  ̀ʹʶ̝ ʶ˓ ˍ˕̞̀̋ ˀˋ: ʟ˗̩ʶʸ̞ʁ  ˓ ,̓ ˍ  ̞˂ˍ˕˅˕-

ʹʶ̞ ʶ̀  ̔ˏʶ˕̝ ʶ́ ˀ˕ ˉʶ˒̀ʶ˄̟ˍ˗ˉ  ̓ʶˊʹ ˉʶ˕̄ˀˋ̞̀̋  ˀˆ˜ʶ˓ˍ˕̄ʁˋ  ̔ʝʶ˂ -ʁ

ʸʶ˅  ˀ  ̃ʹʶ̝ ʶ˓ ˍ˕̞̀̋  ˀ˅ʺ ̝ˉʺ˄̝̋ :̌ 

ʍʶ˕yʶ̟ ʶ ˃ʺ˕˄˕̞̀̋  ˀ˘ˍ˕ˆˋ ʶʻ́ ʺˁ  ̓ˋʶ ̃ʶˊˋˏˀ˒  ˀˀˋ˒̝ˀ˔ˍ˗̝ˀ  ˆ˜-ʁ

˓ˍ˕̄ʁ  ̀˓˕,ʁ ˀˋˎˏˀ˒ˀˋ ˉʶ˕́ˍ˗ ˀ˕ʶ˓ˍ˗ˋ˙ˋʺ̞  ˀ˅ʶˋˆ̀ʁ˄ʶ̝ ʶ˕ˋ  ̓(˚ˉ̫ˍ˗ʹ˒-

ˉʺˋ), ˍ˕ˀˋ ʽˋ˔̞ˍ˗ˉ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀ :̔ ʗˍ˗ˋʸʶ̞ ˀʶˊˍ˗ˉ, ʷʶ̟  ˀ˙ʶ̌ ʶ̇ ʶ̟ ˀ̀ʺ̞  ˀ

ˀ˕ʶ˓ˍ˗ˋ˙ˋʺ̞  ˀ˅ʶˋˆ̀ʁ˄ʶ̝ ʶ̞  ˀˏʶˌ̝ˍ̀ ˀ˖, ˅ˀˉˋ˓̋ˁ  ̓ˋʶ ̃ʶʻy ʶˊˀˋ  ̃ʼ -ʾ

ˋˀ˄ ˘ˍ˙̞ʶ̄ ʶ˒̀ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˀ˕ʶ˓ˍ˗ˋ˙ˋʺ̞  ˀ˅ʶˋˆ̀ʁ˄ʶ̝ ʶ̞  ˀˏʶˌ̝ˍ ̀(Ä 

32/B), ̄  ˀˌʶ˕˙ ʺ˕˄˕̞̀̋ ˍ˗ˉ ʸˍ˕˃̱ ˗ˉ ʺ  ̀ʺ˕ʺ˂ʁ ˊˀ ˀ˕ʶ˓ˍ˗ˋ˙ˋʺ̞  ˀ˅ʶˋˆ̀ʁ˄ -ʁ

˔ʶ˕̀ʺ˕: ʥʺ˕ːʶˏ ʺ,˒ ʿʶ̄ ʶ̀ ʶ˄ ʶˌ˕ː̀ʁ  ˀʷˋˍ̞̱ ˌ ʸ˃ʺ̞ˀ ˖  ̓ʶˊˋ, ˍ  ̞ʶ˕̃ ʺˁʶʺ˓-

˕ˍˏʶ˄ ʶ ̀ˍ˕ˍˌ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ˄ʶ̀ ˍ̀ʶ˄ ʶ˕yˍ˗ˉ ʺ  ̀ʶˊˋˏˀ˒  ˀˉʶ-̞

ˉˀˋ̞̀̋  ˀ˄ʶ˕yʶ˓ ˀ̍ʶ˄ ,̔ ˀˋˎˏˀ˒ˀ˙ ʺ  ̀ʣʶ́ ˀˍˊˀ  ̃˅ʺˑˍ˗˒˔ʶ̝ ʺ˒ ˍ˗ʾ́ ʶˋ ˅ -ʁ

ˉʶˁ ʺ˅ʶ˄ ʶ ̀  ˂ˍ˕˅ˍ˗˕ʹ  ̔˄ʶ ̄ʣˍ˗̄ˀˋˀʶˊˀ ˔ʺ̌ ʺ˄ʶ˔˓ ʶ˄ ʶ ̀˃ʶˑ ʶ́ ˍ˗ʾ́ˍ˗ˋ :̔ 

ʛˀʶˋyʁˉʶˊˋ ˔˕ʶ̄ ʶ̫ ʶ̀ ʶ˄ ʶ ̀ ,̓ ˍ  ̞ʶˊʹ ˉʶ˕̄ˀˋ̞̀̋  ̔ˆ˜ʶ˓ˍ˕˓̱ ˗ˉ ʺ  ̀ʝ -ʁ

˂ʶy ʶ˅  ˀ  ̃˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˄ˍˇ̄ˀ ˖ ˅ʶ̄ ʶ̝ ʺ ̌(˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ ʶ̀ ʶ̫ ʶ˕ʳ ˅ˍʹ-

˓ʶ ˃214 ̃  ˅ˍʹ˓ʁ  ˃62): 

ʔˍ˕˅˕ʹʶ̞ ʶ̀  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˓ʺ̟ʺ̞ˍ˕ʹ ˂ˍ˗ˉ̫̔ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀  ̃ˀ˕-ʁ

˓ʶ̫ ʶ̀ ʶ˄ ʶ ̀˓ʺ̞ʶ˅˒˄̱̌ ˍ˗ʾ́ ˍ˗ˋˋ  ̓ˏʺ̝ ʶ˄ ʶ ̀ˉʶ˕̄ˀˋ̞̀̋  ˀ  ̃ˏʶˌ̝ˍ̀ -ʁ

˔ʶ  ̞ʶˋ̂ ʶˋ˖ ˋ˄ʶ˔̄ʁ ˉʷ, ʶˑʶːˀˋ ˅ʺ˕ʾˀ ˋ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ  ̃ˏʺ̝ ˍ˗ʾ́ ʶˋ 

ˇʺ˄ʶ˓ ʶ̞ :ˀ ʈ˕̃ ʺˁˊʶˋ ʌ˓̞ ˍˏʶˊˀ ʺ˕˄˕̞̀̋  ˀ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˓ʺ˕ˁ̱ ˗-

˃ˍ˗ʾ́ ˍ˗ˋ  ̔˖ˍ˗ˊ˖  ̓˔ʶˁ ˀ˒, ˍ  ̞ʹ˕ʶˋ̟̱ ˗ˉ ʶˉ̞ ʶʸ˕˓̋ ˁ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀ ʶ˄ ʶ ̀ˑ -̋

ʿˀ̄  ˀ˄ʶ˕̃ˍ̞ʶy ˍ˗ˊˋ ˒˄ʻ̫̱ ˗ˋ˙ˋʺ̞ˀ˖ ˉʺ˄ʽ̀ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʶˑː˜ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗-

ʾˊʶˋ ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ʶˋ ˒˄ʻ̫̱ ˗ˋ˙ :̔ ʛˀʶ ˄ʷʶ̟ ʶˑ ˍ˗ʾ́ ˍ˗ˋ ,̔ ʺ˕ʷ ˒ʶ-˅

ˉʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ  ̔ˋʶ˂ ʶ̝ ʺ˒ ˍ˗ˉ  ̓˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ˍ˗-

ˋ  ̔ˍ ˎˉˀʶˊˋ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ,ˀ ʶˊˁ˜ ʝʶ˂ ʶy ʶ˅  ˀʶˑː˜, ʓˀ˔˓ʶˊˀ ʤʶ˅̄ʶ̀ ʶ-́

˕ˍ˗ʾ́ ˍ˗ˋˋ :̓ ʈˊˋ̝̋  ̌ʶˉ̞ ʶʸ˕˓ʁ  ˃ ,̓ ˍ  ̞ˋʶ˂ ʶ̞ ʶ˕̀ʺ̞  ̔ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗-

ʾˊˍ˗ˋ ʺ  ̀˄˕ˍ˗ˉ ʤʺˊ̄ˀ  ̃ʝʶ˂ ʶy ʶ˅  ˀʶˑː˜,  ̃ˍ  ̞˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔˓ʶˊ˕  ̓

ʹˋˍ˗ˉ ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ʤʺˊ̄ˀ ˄ʶ ̄ʝʶ˂ ʶy ʶ˅  ˀʽˋ˔̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˀ˖ ˅ʺ̝  ̱

(˅ˍʹ˓ʁ ˃̀ʺ˕ 92 ̃  96):  
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ʋ̞  ʁ˅ʺ ̝ˉʺ˄̝̋ ˇ̀ ʶ˕̃ ʺˁʶʺ˓̞ˏ̱ ʶ˄ ʶ ̀˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˋʺ̞ -ʁ

ˑʺˁ ʺ  ̀ˑʶ̟ ˀˍˋʶˁʶ˖˓ʁ  ˃ˏʶˑˁ ʶ̄ʺˋ̝ʁ ˕ˀʻ̄ˀ ʸʶ̌ ʶ̆ ʶ˕̀ ʺ̞ ,̔ ˍ˕ˍˋ˖ ˀˉʶ˒̝̔ 

˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˄ʶ́ ˍ˗̱̀ ˗ʾ́ ˍ˗ˋ  ̔ʶˑʶ˓ ʺˁʶyˍ˗ˊˋ ˎʶ̆ˍ ˓ʶˏʶ˅ ˍ˓ʺˁˋ :̓ ʈˊ˒-

ˏʺ,˒ ʊʺ˕̄ʶ̀ ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ˚˕ˀ̀ʁ˄ˍ˓ ˍ˕ˍˌ ʺ˕˄˕̀̋˕ ˋʺ̞ʶˑ ʺ̟ˀˋ 

˄ʶˑ ˍ˗̟̱̌ ʶ˄ ʶ ̀˓˒̝ʶ˅ ˍ˗ʾ́ ʶˋ ˙˓ʺˋ, ˍ˕ʽ ʾˍ˗ˊˁʶ˔̞ˍ˗ˉ  ̓˅ʺˑʶ˖̀ʺˁ ˄ʶˑ ʶ˓ -ʁ

˕ˍ˗ʾ́ ʶˋ ʸˍ˕˃̱ ˇ ˇʺ˄ʶ˓ ʶ̞ ˀˋ (ˋ̞  ʁ˅ʺ ̝ˋʶ ̃˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ʶˉ̫ ˍˇː ˄ʶ-̒

ˉˀˋ) ˉˀʶˊˋ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˄ˍˇ̄ˀ ˖ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˋˍ˕ ˇʺ˄ʶ˓ ʶ ̞ʽˋ˔˕˓̋-

ˁˍ˗ ʹʺˏ̇ˍ˗ˉ (ʈˁ̫ʶ̀ ˀ,ʁ ʗˍ˗ˋʸʶ̞ ˀ,ʁ ʓʺ˅ʶ˒̝ʶ ,̀ ʤˁˍ˓̀̋ ˀ)ʁ: ʛˊˍ˗˒ ʺ˕˄˕̀̋-

˕ ,̔ ʾʺˏʺ  ̝  ̃˄ˀ̞ʶˑ ˍ˗ˉ ʺ  ̀ʶ˓ʶˋ́ʁ˄ʶ ̀˓˒̝ʶ˅ ˍ˗ʾ́ ʶˋ ˙˓ʺˋ, ˒ʶ˄ ʶˊˋ ʻʸ-ʁ

ˁˀˍ˕ʺˋ ʷʶ˕́ʶ˖̞ʺˁ ʺ  ̀˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˄ˍˇ̄ˀ ˖ ʶˋ˓ ˒̝ʶ˅ ˍ˗ʾ̱́˗ ̀˅ʶˊ˔̀ˁ̋ :̔ 

ʬ˕ˀ̀ʶ˄̀ ʉˍ˗ˁˇʶ̞ ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ  ̔˒ʶ˅̄ʶ̀ ʺˁ ,̓ ˍ  ̞˄ʶˑ ʶ˓ ʶ̞ ˍ˗-

ʾˊʶ̀̔ ʶˋ˓ ˒̝ʶ˅ ˍ˗ʾ́ ˍ˗ˋ ˅ʶˊ˔̀ˁ̋ ˍ˗ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ʶˑʶːʶ˕˄ˍ˗ʾ́ ˍ˗ˋ ˄ʶ̞ ˍˇ  ̓

ˋʺ˕˄ʁˊʶ˖̀̋ ˁ ˉˀʶˊˋ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀˏʶ˔y ʶ̄ ʶ˓ ˍ˕̞̀̋  ˀˉʺ˄ ˅ˀˋy̞̋ ˍ˕ʹ ˉ -ʁ

˒ .̔ ʶˊˋ ʽˋ́ˍ˗̀ˁ̋ ˍ˗ ˅ʶ̄ ʶ ̞ʶˋ˅ ˕ʶʿʺˌ˔ ʺ  ̀ˏʶ˔y ʶ̄ ʶ˓ ˍ˕̞̀̋  ˀ˄ʺ˒ˀ˖ ʶ˓ʺˁˀˀ 

ˆʶˊ̞̀̋ ,̔ ˀ˒˄ ʺʾʺ ˆʶˊ̞̀̋  ˀˋˉʶˋ ˙ʶ̀ ʶ˄ ˍ˗ʾ́ ˍ˗ˋ ˎ ˀʶˏʶ˅ ˍ˓˓̱ ˗ˉ, ʶˋ˓ ˒̝ -ʁ

˅ˍ˗ʾ́ ʶˋ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ˋˍ˕ ʶˑʶːʶ˕˄ˍ˗ʾ́ ˍ˗ˋ ˋˍ˗ˊˋ ˅ˀˉ̀ʁ˓ˍ˕̄ʁ ˉʷ ˎ ˀ˄ʶ̞ ˍˇ 

ʶ˕˓ ʺˁ ˅ʶː ˍ˕̱́ ˇ ˓ʺ˖ ʶˉˀ˒̞̀̋  ˀʽˋʾʶ˖̇ˍ˗ˉ (˅ˍʹ˓ʁ  ˃89): 

ʉʶ̟  ˀ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ ʶˑː˜ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʺ̞ʶˌ˂ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀

ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ˍ˗ˋˀ˖, ˙ˋ̀ʶ˕˄˓̱ ˇ ˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ ˉʺ˃ ˉ -ʁ

˒ˍ˗ˉ ˋʶ˂ ʶ̝ ʺ˒˓ʶ ˃  ̓˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ʶˋ́ ʶˉ̀ʺ̞  ˀʶˋ̂ ˋʶ˄ʶ ̀ˏʶ̝ ʶ˒˂ -ʁ

ˋʶ˔˓ˍ˗ʾ́ ˍ˗ˋ: ʈˊ˒ ʶˑˍ˗̱̄ ˓ ˅ʺ̝ʶ˙˕̇ˀ ˕  ̓ʓˀ˔˓ʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ ʶˊˋ 

ʹ˕ˍ˗ˊʾ ,̔ ̔ ˒ ̝ˍ˕ˀ, ̋ ʾʺ ˘ˍ˂ ʶ̞ ˀˋ˓̱ ˗ˉ  ̓ˋʶ˂ ʶ̞ ʶ˕̀ʺ̞  ˀ˄ʺ˒ˀ˖ ʶ˓ʺˁˀˋ, ˄ʶˑ -ʁ

˓ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔˓ʺ˕˒̝ˀ  ̀ˏʺ˔˙  ̓ˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ˒˔ʶ̀  ʁʤʺˊ̄ˀ ˖ (˅ˍʹ˓ʁ  ˃

10): ʗʶ̄ ʶˋ̄ʶ ̀ʹ˕ˍ˗ˊʾ ʸˍ́ˍ˗ʾ́ˍ˗ˋ ˍ˗̀  ˀˋʶ ̃ʛʶ˄ ʺ́ˍ̀ˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗-

ʾˊˍ˗ˋˍ˗ˉ (˅ˍʹ˓ʁ  ˃94):  

ʫˋ̀ʶ˕˄˓̱ ˇ ʺ˕˄˕̞̀̋  ˀ˄ʺ˒ˍ˗ˉ ˑʶ̟ ˀˍˋʶˁʶ˖˓ʁ  ˃ˏʶˑˁ ʶ̄ʺˋ̝ʁ ˕ˀʻ̄ˀ ˍʸˍ˓ 

˄ˀ̞ʶˑ˓ˍ˗ˉ  ̓˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋʳ ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ˀˋ ˍ˗ˇˇ˓ʶ ˃ˍ ˎʾ  ̋ˏʶ˕ʻ, ʶˊˁ 

˄ʶˏ ʶ˄˖˓ʁ  ˃˅ʶ˕̟:̔ ʬ˕ˀ̀ʶ,˄ ˅ʶ̄ ʶ̂ ʶˊˋ ʣˍ˗̄ˀˋˀʶˊˀ ʤʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ʶˋ 

117 ˅ ˍʹ˓ʁ˃ ,ˀ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˇʺ˄ʶ˓ ʶ̞  ̔˄ʶ̞ ˍˇ  ̓˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ˓˒̝ -ʁ

˅ˍ˗ʾ́ ʶˋ ˅ʶ˕̟ ̔˄ʶˏ ʺˁ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˄ˍˇ̄ˀ ˖ ˚˕ʺˋ̇ˀ ˄ʶ ̄ʶˊˁ ˍ˕ˍˌ̄ʁ  ̀ʽ -̀

ʹˍ˗ˋˉʶ ̀˅ʺ,̝ ʺʾʺ ˍ˕ˍ̩̱ ˗̄̔ ʽˋ́ˍ˗ˋ˓ʶ ˃ˎ,̓ ˅ʶ̄ ʶ˕˓ˍ˗ˉ ,̓ ˍ  ̞˄ʶˑ ʶ˓ ʶ̞ ˍ˗-

ʾˊʶ̀̔ ʶˋ˓ ˒̝ʶ˅ ˍ˗ʾ́ ˍ˗ˋ  ̓˅ʶˊ˔ˋ˓ʺˁ: ʝˉʶˋ ʸˍ˕˃̱̌ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˚ʸ̀ˍ˗ʾ́ ʶˉʷ 

˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ˈˋ̩ˍ˗ˉ  ̓ʷʶ̀ ʺ˖̱̀ ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ˓˕ʶ̀ ˋˏʶ̝ʶ  ˄ˍ˗̀-̋

ˋʶˁ ˍ˓ ˅ʶ˒̀ʺˁ ˀ˕ʺˋ ˆʺˑˋ̝̱˗ ʶ˄̝  ˀʽˋ́ˍ˗ˋˉʶ̀ :̔ ʈ˓ʺˁˀˋ, ʺ˕˄ˍ˗ ʺ˕˄̞̱ ˗ˉ` 

ʤˁˍ˓ʁ˄ˀʶˊˍ˗ˉ  ̃ʠʺ˂ˀʶˊˍ˗ˉ, ʝʶ˂ ʶy ʶ˅ˋ ˀ˕ʶ˓ˍ˗ˋ˙ ˍ˗̀  ˀʶ˕̂ ʶ˄ ʺˁˍ˗ ˂ˍ˕˅˕-

ʹʶ̞ ʶ̀ ,̔ ʺʾʺ ʶˊˋ ʺ˕ʺ˙ ʶˉ˒˓  ʁʽˋʾʶ˖̇ˍ˗ˉ ˍ˕ˍ̩̱ ˗ˉ ˎ ˀ˄ʶ́ ʶ˖̞̋ ˁ ˄ʶˑ ʶ˓ ʶ̞ ˍ˗-

ʾˊʶˋ ˚˕ˀ̀ʁ ʸ˃ ˀ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ, ˀˋˎ ˀ˅ʺ ̝˄ʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔˄ʶˏ ˍ˗ˉ  ̓ˀ˕ʺˋ ˓ -˒

˔ʶ˅ ˍ˗ʾ́ ˍ˗ˋ ˅ʶˊ˔̀ˁ̋  ̔(˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ ʶ̀ ʶ̫ ʶ˕ʳ ˅ˍʹ˓ʁ ˃̀ʺ˕  102 ̃  35): 

ʒˋˎ ˓ʺ̞ʶ̫ ʺ̞ˍ˗ˉ  ̓˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʶˑː˜ ʷʶ˕ˆ˕ ˏʶˌ̝ˍ̀ ʶ̝ ʶ  ̞ʶˋ̂ ʶˋ˖ 

ˀ˕ʶ˓ʶ̫ ʶ̀ ʶ˄ ʶ ̀ ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ʶ̀̔, ʶˏ  ʁ ʶ˕̃ ʺˁʶʺ˓̞ˏ̱ ʶ˄ ʶ ̀

ʺ˕˄˕̞̀̋ ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶˋˋ ˀ˕ʶ˓ˍ˗ˋ˙ ˍ˗̀  ˀʶˑʶːʶʹ̞ʺˁˍ˗ ˉʺ̌ʶʹ̞ʶˋ˙ ʺ˕˄̞ˀ 

ˇʺ˄ʶ˓ ʶ̞ ˀˋʳ ʶˑʶ˓ʺˁ ˅ʶ̍ ʶ  ˂˒ʶ˅̄ʶ̀ ʶʹ̞ˍ˗ʾ́ ˍ˗ˋ ,̔ ˚˕ʺˋ˙ˋʺ̞  ̔˂ʶ˂̝ ʺˁ ˍ˗ 

˄ʶ ̄ˏʺ̝ ʶ˄ ʶ ̀ʹʶ˓ ʶ̍ ʶ̀ ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶ:̞ ʟ˗̩ʶʸ̞ʁ  ˓ ,̓ ˍ  ̞ʶˊʹ ʺ˕˄˕̞̀̋  ˀˉʺ˃ 
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ˉʶ˒ˋ ʽˋ˔̞ʺˁ  ̓ʝʶ˂ ʶy ʶ˅  ˀˀ˕ʶ˓ʶ̫ ʶ̀ ʶ˄ ʶ ̀ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ʶˋ ʸʺ˕-

ˉʶ̀ ʶ˄ ʶ ̀ˉˍ́ʺˁ,̔ ˍ˕ˀ ʹʺˏ̇ˍ˗ˉ ʝʶ˂ ʶy ʶ˅ ˀˋ ˏʶˌ̝ˍ̀ ʶˋ˄ ʶˋʺˁˍ˗ ˍ˕ˍ̩̱ ˗ˉ 

˄ʶ́ ʶ˖̱̀ ˗ˉ  ̓ʤʶ˅̄ʶ̀ ʶʹ̞ʶ˄ ʶ ̀ʹʶ̝ ʶ̞ ʶ̀ :̔ ʉʶ̟ ʶˑ ˍ˗ʾ́ ˍ˗ˋ ʺ  ̀ˉʺ˕ˆ̫ʁˁ-

ʾˊʶˋ ˅ʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ ˍ˕̝ʺ ̌ˋˉʶˋ ˍ˕ˍ̩̱ ˗ˉ ˄ʶ́ ʶ˖̀ˁ̋ ˍ˗ ˀ˕ʶ˓ʶ˒ ˍ˗-

ʾˊˍ˗ˋ ˍ˗̀  ˀ˂ˍ˕˅˕ʹʶ̞ ʶ̀ ,̔ ˀˋˎˏ̋  ˒ˋʶ ̃ʓʺ˅ʶ˒̝ʶ̀ ,̔ ˍ˕̝ʺ ̌ˋˉʶˋ ˍ˕ˍ̩̱ ˗ˉ 

ʽˋ́ˍ˗̱̀ ˗ˉ  ̓ʡʺ̝ ʶ˄ ʶ ̀˔˕ˀ̫ˍ˗̀ˁʁ ,̔  ̃ʣˍ˗̄ˀˋˀʶˋ, ˍ˕̝ʺ ̌ˋˉʶˋ ˍ˕ˍ̩̱ ˗ˉ ˄ -ʁ

ˊʶ˖̀ˁ̋ ˍ˗ ˀ˕ʶ˓ˍ˗ˋ˙ ˍ˗̀  ˀʈ˕́ ʶ̞ ʶ́ ʶ̝ ˍ˗ʾ́ ʶˋ ʸʺ̞ʶy ˍ˗ˊˋ ʹʶ̝ ʶ̞ ʶ̀ ,̔ ˍ˕ʽ  

ʸˁ˂ʁ ˓ˍ̞ˍ˗ˉ  ̓ʽˋ́ʶ̀ ˍ˗˕ ˀ˕ʶ˓ʶ˒ ˍ˗ʾ́ ʶˋ ʹʶ̝ ʶ̞ ʶˋ̀ʺ̞  ˀ˅ʶ̄ ʶ˄ ʶ˕y :̔ ʉʶ̟  ˀ

ʶˊʹ, ʣˍ˗̄ˀˋˀʶˊˍ˗ˉ ʶˊʹ ˅ʶ˕̟ˍ˓ ˅ˋʶ̞ʶ˓ ˍ˕  ̓ʶˋ̟ ˄ʶ˖̀̋ ˁ ˅ʶˋ̞ʶ˙˓ ̋(˅ˍʹ˓ʁ  ˃

95): 

ʗʺ̝ʶ˙˕̇ˀ ˕ ,̓ ˍ  ̞ʤˁˍ˓ʁ˄ˀʶˊˍ˗ˉ ˜  ˒ʝʶ˂ ʶy ʶ˅  ̔˄ʶ̞ ˍˇ  ̓ˏʶˌ̝ˍ̀ ʶˋ˄ 

ʶ˕˓ ʺˁ ʿˍ̌ˍ˓˕́˄ʁ ʶ ̀ ˙˓ʺʶ˕˄ˍ˗ʾ́ ʶˉʷ` ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀ ˋʶ˂ ʶ̂ ʺˑ̱̀ ˗ʾ́ ʶˉʷ 

(˅ˍʹ˓ʁ  ˃106): ʤʶ˄ ʶˊˋ ʶˊ˒̝̋  ̌ʈ˓˒˔̞ˀ ʶˊˀ ˚˕ˀ̀ʁ˄ˍ˓ ˔ʺ ̌ˍ˗̀  ˀʝʶ˂ ʶy ʶ˅  ˀ

ˊˍ˗̞̝ʁ ʺ˒ ʶ ˄˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ˍ˗ˋ ,̔ ˙ʶ̀  ˀˍ  ̞ˀ˕ʶ˓ʶ̫ -ʁ

ˋʶ˄ ʶ ̀˅ˀˉ̇̋ ˕ ˋˉʶˋ ˏʶˌ̝ˍ̀ ʶˋ˄ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶ ̞˒ʶ˅̄ʶˋ˓ʶ ˃ˎʺˋ,  ̃ʺʾʺ 

ʝʶ˂ ʶy ʶ˅  ̔˅ʺ ̝ˎ ˀ˄ʶˋˎ˓̱ ˗ˉ ˅ʶˋ̞ʶ˙˓ʺˀ ʶ˕́ ˊˍ˗ˋ˙ˋʺ̞ˍ˓, ʶˏ  ʁˋ  ʁ˖˕ˍ˗ˉ  ̓

˂ˍ˕˅˕ʹʶ̞ ʶ̀ ,̔  ̃˒˄˒˓̱ ˗ˉ  ̓ˋʶ˂ ʶy ʶ˅  ˀˁˀʶʻˍ˕ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˋˍ˕ ʿʶˉ˄ʺ̝ :̔ 

ʓʶ˔˓ˀʶˊˍ˗ˉ  ̃ʓˀ˔˓ʶ́ ˍ˗ˉ ˜  ˒˂ˍ˕˅˕ʹʶ̞ ʶ̀  ̔˄ʶ̞ ˍˇ  ̓ˏʶˌ̝ˍ̀ ʶˋ˄ ʶˋʺˁ 

ʝʶ˂ ʶy ʶ˅ ˀˋ ʶˑʶˋ˖ ˀ˕ʶ˓ʶ̫ ʶ̀ ʶ˄ ʶ ̀˅ˀˉ̞̇̋  ˀ (˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ ʶ̀ ʶ̫ ʶ˕ʳ 

˅ˍʹ˓ʁ ˃̀ʺ˕ 51  ̃ 87): ʖʶˑ ʶ˓ ʶ̞ ˍ˗ʾ́ ʶˋ ʶˋ́ ʶˉ̀ʺ̞  ̔ˀ˕ʶ˓ʶ̫ ʶ̀ ʶ˄ ʶ ̀ˏ -ʁ

˔ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ˍ˗ˋ ʺ  ̀˄˕ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀʶˑː˜ ˉ  ˀˌʶ˕˙ ʺ˕˄˕̞̀̋ ˍ˗ˉ ( -̊

˕ˀ̀ʶ˄̀ʓʺ˅ʶ˒̝ʶ̀ ˍ˗ˉ, ʣˍ˗̄ˀˋˀʶˊˍ˗ˉ, ʤˁˍ˓̀̋ ˀʶˊˍ˗ˉ), ˍ˕ˍˋ̟̱˗ˉ ʽˋʾʶ̟ -ʁ

˄ʶ˕y  ̔ˋˉʶˋ  ̓ˋʶ˂ ʶy ʶ˅̀ʺ̞  ˀˏʶ̝ ʶ˒˂ ʶ̀ ʶ˔˓ˍ˗ʾ́ ʶ̀̔: ʥʺ˕ːʶˏ ʺ,˒ ˍ˕ˍˌ 

ʺ˕˄˕̞̀̋ ˍ˗ˉ ˂ˍ˕˅˕ʹʶ̞ ʶ̀  ˀˀ˕ʶ˓ʶ˒ ˍ˗ʾ́ ʶˋ ˉʺː  ̓ˉ˔̀ ˍ˗ˉ ʷʶ˕ˆ̞yʁ ˍ˗ˊˋ ʹ -ʁ

˔ʶ̞ ʶˋ̀ʺ̞  ˀʹʶ̝ ʶ˓ ˍ˕̞̀̋  ˀˋ˄ʶ˔̄ʁ ˉʷ ˙˕ʺʶ˄ʶˋ ˅ʺ̝ʶˏˋ́ˍ˗ˉ ˒˄˒ʺˁˍ˗ ˓ -̋

˕ʶ̫ ʺ̞ˊʶˁ ˅ʶ̄ ʶ̂ ʶˊ̱̀ ˗ʾ́ ˍ˗ˋ ˔ʶˁ  ̔ (˚̞ ˀ̀ʶ˄̀ ʈˁ̫ʶ̀ ˀʶˊˍ˗ˉ, ʠʺ˂ˀʶˊˍ˗ˉ,  

ʎ˒̝ˍ̀ ˀʶˊˍ˗ˉ): 

ȲȦȳȹȰ ȦȶȹȸɄȳɅȳ  

Ɋɔɐɘɔɖ ɚɎɑɔɗɔɚɗɐɎɛ ɓɆəɐ 

ȻȦȽȦȸȹȶ ȲȳȪȬȮȰɅȳ 

ȮɓɗɘɎɘəɘ ɚɎɑɔɗɔɚɎɎ, ɗɔɜɎɔɑɔɉɎɎ Ɏ ɕɖɆɈɆ  ȳɆɜɎɔɓɆɑɢɓɆɥ ɆɐɆɊɋɒɎɥ ɓɆəɐ ȶȦ, ɗɔɎɗɐɆɘɋɑɢ 

ȴȧȿȮȫ ȴȷȴȧȫȳȳȴȷȸȮ ȺȴȶȲȮȶȴȨȦȳȮɅ Ȯ ȶȦȭȨȮȸȮɅ 

ȳȦȼȮȴȳȦȱɂȳɁȻ ȵȦȶȱȦȲȫȳȸȴȨ Ȩ ȷȸȶȦȳȦȻ ȨȴȷȸȴȽȳȴȯ ȫȨȶȴȵɁ 

Ȩ ɗɘɆɘɢɋ ɖɆɗɗɒɔɘɖɋɓɡ ɓɋɐɔɘɔɖɡɋ ɔɗɔɇɋɓɓɔɗɘɎ ɕɆɖɑɆɒɋɓɘɆɖɎɍɒɆ Ɉ ɗɘɖɆɓɆɛ Ȩɔɗɘɔɝɓɔɏ 

ȫɈɖɔɕɡ. ȴɗɓɔɈɓɆɥ ɓɆɕɖɆɈɑɋɓɓɔɗɘɢ ɎɗɗɑɋɊɔɈɆɓɎɥ ï ɖɆɗɐɖɡɘɎɋ ɊɔɒɎɓɎɖəɤɟɎɛ 

ɘɋɓɊɋɓɜɎɏ ɖɆɍɈɎɘɎɥ ɕɆɖɑɆɒɋɓɘɆɖɎɍɒɆ Ɉ ɗɘɖɆɓɆɛ Ȩɔɗɘɔɝɓɔɏ ȫɈɖɔɕɡ. 
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The article discusses some features of parliamentarism in Eastern Europe. The main focus 

of the study is to reveal the dominant trends in the development of parliamentarism in 

Eastern Europe. 

ʈʝʑʌʓʈ ʛʝʈʨʈʖʈʝʜʈʝ 
ʗʶ́ ʶ˒̝ʁ ˋ  ˀʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ʡʶˌ˔ˏʁ ˋˍ˗ʾ́ ʶˋ ˋʶ˂ ʶ̞ ʶ̞ ˍ˗ʾ́ ʶˋ ʖʶʹ̞ʺ̞  ˀ  ̃

ʣʶʻ̄ʶ˄ ʶ ̀ʖ˕ʾ ˍ˗ʾ́ ʶˋ ˓ʶ˕ˎˍ˗ʾ́ ʶˋ ʶˑʶːˀˋ ˄ʶ˕y ˀ˄˕˔˒ʺ˕ ˉʶ˒̀ʶy ʺ,̝ ʌ˕̃ ʶ̀  ˀ

ʡʺ̝ ʶ˄ ʶ ̀˅ʶ̄ ʶˁ˒ʁ˕ʶ̀  ˀʛˀː ʶʻyʁ ˊˀˋ ˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˛ʶ˄ ˍ˗ˁ˔ʺ̝  ˀ ˅ ʶˊ̟̱ ˕ʹ 

ʥʧʈʤʦʈʝʒ ʗʈʝʧʈʡʌʦʟʩʐʜʈʝʏ ʥʌʧʈʉʌʧʟʙʳ ʗʈʜʈʤʦʈʝʒ  

ʗʈʝʧʈʡʌʦʟʩʐʜʈʝ ʈʧʦʈʫʒʝ ʣʈʍʛʈʖʈʝ ʫʈʙʈʫʈʖʈʝʟʩʐʜʈʝ  

ʟʩʙʙʟʩʐʜʟʩʝʏ 

ʗʶ́ ʶ˒̝ʁ ˋ  ˀʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ  ̃ʥ˕ʶ˒̝ʁ ˋ  ˀʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ˉˀː˜ 

ʸˍ́ˍ˗ʾ́ˍ˗ˋ ˍ˗̀ʺ̟ˍˇ ˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˍ˗̀ʺˋ ˑʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀ˋˌʶ̀ʁ˄ˍ˗-

ʾˊˍ˗ˋ, ˙ʶ̀  ˀˍ  ̞ˋˏʶ˒̝̱ ˗ˉ ʺ  ̀ʗʶ́ ʶ˒̝ʁ ˋ  ˀ  ̃ʶˉ̫ ˍˇː ʗʶ̞ ʶ˓ ʶˊˀˋ ʖˍ˓˄ʶ˒  ˀ

˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˉ  ˀˌʶ˕˙ ʶˑʶː̀ʁ ˊˀˋ ˂ˋ́ ˀ˕̞̀̋  ˀˁˍ˗˃-

ˉʶ̀ :̔ ʣʶʻ̄ʶ˄ ʶ ̀˔ʺ˒ ʶˋ˄ˊˍ˗ˋˀ˖ ˅ʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶˋ ʶ -̩

˂ˍ˗ʿʁ˖ˍ˗̄̔ ˄ˋˏʶ˒̝  ˀ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ˍ˗ˉ ˄ʶ́ ˍ˗ˋ ˂ʶ̌ ʶ̌ ˍ˗ʾ́ ʶˋ ˅ʶ˒̝ʶ -̝

ˉʶ ̀  ̃ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˉ̞ ʶˏˋʹ̄̀ʁ :̔ 

ʉʶ̀ ʶˁ  ˀʷʶˑ ʺ˕ʳ ʶ̀ ˓̝ʶˋyˍ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀˅ʶ̄ ʶ˄ ʶ˕ʸ, ˑʶʻ̄ʶ˄ ʶ ̀
˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ, ˑʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀˘ˍ˂ ʶʹ̞ˍ˗ˉˋʺ˕, ˌ˕ːʶ̆ ʶ˄ ˍ˗ˉ, ʻ -̱
˕ʶ˓ ʶ˕ʿˍ˗ʾ́ ˍ˗ˋˋʺ˕: 
ʥ̞ ʶ˒̝ʶ̀  ̔˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ˍ˗ˉ ʗʶ́ ʶ˒̝ʁ ˋ  ˀ˅ʺ ̝ʷʶ˕ˆ˕ ˉʶ˄ ʶ˕́ʶ˄  ˀ˅ -ʁ

˕ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ˍ˗̀ʺ̟ˍˇ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋ ,̓  ̃˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔˔ʶ˕̫ʺ˕ 

ˍˁˍ˕˔ˋʺ̞ˍ˗ˉ ʷ˂ˍ˗ˉ  ̓ʺ˕˄ˍ˗˒˔ʺ ̇ˑʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀ˌʶ˅ ʺ̞ˀ˖1: ʗʶˊ-˓̞ ʶ̟ -ʁ

˄ʶ ̀˘ˍ˂˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʻʶ˕yʶ˖̄ʶ ̀ʸˍ˕˃̔ ˋʾʁ˖ˍ˗ˉ ˌʶ̞ ˍ˗̀ʁ˄ˍ˗ˉ ʺ  ̀

ˀ˕ʺˋ˖ ʶʻ́ ʺ̟ˍ˗ʾ́ ˍ˗ˋˋ ˍ˗̀ʺ̀ʶˁ ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˊˋˏˀ˒  ˀʸˍ˕˃̱ ˋ̀̋ ˕, ˀˋˎ-

ˏˀ˒ ˀ˙ ʺˋ̀ ʢʶ˓ ʶ˂̇  ̔  ̃ˉʺ˃ʶ̇ ʶ̀ ʶ ˄˅ʶˊ ˅ʶ̄ ʶˊˋ̇ˀ ʶˑ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ  ̔ʥ˕ʶ-˒

˔ʶ̀ ˍ˗ˉ, ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ˅ʶ˄ ʶ̄ ʶ˕̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˄ʶ˕yʶ˓ ˍ˕̄ʁ  ̀ˌˍ˗˕ː 

˄ˍˇ̞̄̋  ˀˍ˗̀ʺ̟ʶ ˃˔ʶ̞ ʶ̂ ʶˊ̱̀ ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʸˍ˕˃̔ ˋʾʁ -̟

ˋʺ̞ˍ˗ˉ ˋʺ˕ʸ̞ʁ ˓˓ʺˁˍ˗  ̃ ˉˀːʶʻyʁ ˊˀˋ ʻʶ̀ ʶ̒ ʶ ̀ ˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ ˗ʾ́ ˍ˗ˋˋʺ̞ˀˋ 

ʶˋ́ ʶ̄ ʶʸ˕˓ˁ̋ ˍ˗` ˄ˍˇ̞̄̋ ˀˋ ʽˋ̂ʺˑ˓̱ ˇ ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ ˔ʶ˕̫ ʺ̞ˍ˗-

ʾˊˍ˗ˋˋʺ̞ ,̔ ʥ˕ʶ˒̝ʁ ˋ  ˀ˅ʶ́ ʶʷ̀ʁ  ˄ˌ˕ːʶˋ̀̋˕ˍ˗ˉ ʗʶˊ ʈˑʶ̇ʺˁʶ˄ʶ ̀ʺ˄ʺ̟̌̋ ˍ˗ 

 ̃ʥ˕ʶ˖ ʟ˗ˇ̌ʁ˘ʶ  ˑʺ˄ʺ̟̌̋ ˍ˗ ˅ʶ˄ ʶ˒ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ 2̔   ̃ʶˊˁˋ: ʗʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀

˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ˑʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀˄ʶ˕̃ˍ˕ ˋˌʶ̀ʁ˄ˍ˗ʾ́ ˍ˗ˋ ˍ˗̀ʺˋ, ˙ʶ̀  ˀ

ˍ  ̞ˋˏʶ˒̝̱ ˗ˉ ʺ  ̀ʗʶ́ ʶ˒̝ʁ ˋ  ˀʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ  ̃ʗʶ̞ ʶ-˓˄ˍ˓˄ʁ˒ˊʶˋ ˔ -ʁ

˕ʶ˃ ʶˌ˕ː̀ʁ  ˀʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˉ  ˀˌʶ˕˙ ˄ʶ˕̃ˍ˕ ˂ˋ́ ˀ˕̞̀̋  ˀˁˍ˗˃ˉʶ̀ :̔ ʗʶˊ-

                                                           
1 ʗʗ ʈʊʝ ˏʶ˔ˉʶʹˀ˓ˋʶʸˀ˔ʶ˄ʶˋ ʶ˕˂ˀ˓, y ˍ˕˃ 135, ̓  ː48 
2 ʤ. ʛˀˋʶ˒ˊʶˋ çʗʶˊ-˓˕ʶ˖ʶ˄ʶˋ ˅ʶ˕ʶʷʺ˕ˍ˗ʾˊˍ˗ˋˋʺ˕. ʈ˕ʹˀ ˓ˀˈʶ˄ʽ  ̃ʹˀˋʶˉˀ˄ʶˋè 14.02.2012 

ʝˍ˕ʶ˓ʶˋ˙ ˅ˀˉˋʶʹ˕ʶˉ www.noravank.a,/arm/articles/detail.php?ELEMENT_ID=6305  ˋʶ ̃ 

ʦ. ʫˍˎʶ˕ˊʶˋ çʗʗ ˑʶʻˉʶ˄ʶˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ ʶˏʶ˅ˍ˓ˍ˗ˉʽ ʶʻʸʶˊˀˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ 

˅ʶˉʶ˔ʺ˙˒˔ˍ˗ˉè ʌ˕˜ʶˋ, 2012, ʼ ː333 

http://www.noravank.a,/arm/articles/detail.php?ELEMENT_ID=6305
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˓̞ ʶ̟ ʶ˄ ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˄ʶ˕̃ˍ˕ ʺ  ̀ˋʶ ̃˘ˍ˂̩ʶ˅ ʶ˓ ʺ̝ˍ˗ʾ́ ʶˋ ˔ -̋

˒ʶˋ˄ˊˍ˗ˋˀ˖. ʺ˕˄ˍ˗ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʶˌ˂ ʶ˕˅ʶʸ̞ʶ˄ ʶ ̀ʹˀ˕̇̔ ʾˍ˗ˊˁʶ˔̞ˍ˗ˉ  ̓

˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀  ̃˔˕ʶˋ˒ˏ̱ ˕̝ʶˊˀˋ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶˉʷ ʶˏʶ˅ ˍ˓ʺˁ ʗʶ́ ʶ˒-

˔ʶ̀  ˀ ˄ʶˏ  ̔ ʣˍ˗˒ʁ ˒̝ʶ̀  ˀ  ̃ ʌ˓̞ ˍˏʶˊˀ ʶˊˁ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ ˅ʺ,̝ ˀ˒˄ 

ʥ˕ʶ˒̝ʁ ˋ  ˀ˄ʶˏ ʽ̀ ʒ˕ʶ̀  ˀ  ̃ʛʺ˕̂ʶ˓ ˍ˕ ʈ˕̃ ʺˁ̇ˀ ˅ʺ1̝: ʐˍ˗˕̇ˀ ʶˊˀ  ̃ʈʹ˕̫-̋

ːʶ̀  ˀ ˄ˍˇ̄ˀ ˖ ˀ˕ʶ˄ʶ̀ ʶ˖˓ˍˇ ʗʶ́ ʶ˒̝ʁ ˋ  ˀ ˌ˕ːʶ̆ ʶ˄̄ʶ ̀ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ 

ʥ˕ʶ˒̝ʁ ˋ  ̔ʶˊˋ ʺ˕˄ˀ˕ˋ ,̓ ˍ˕ˀ ˉˀːˍ̟ˍ˓ ˅ˀˉ̀ʁ˄ʶ̀ ˍ˗ˉ ʶˏʶ˅ ˍ˓˓̱ ˗ˉ  ̓ʗ -ʁ

ˊʶ˒̝ʁ ˋ  ˀ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀  ̃˔˕ʶˋ˒ˏ̱ ˕̝ʶˊˀˋ ʺˁ̇ ̔ʹʺˏ  ˀʶ˕̝ ʶ̇ ˀˋ ʶˌ˂ ʶ˕˅: 

ʒ  ̞ʶˌ˂ ʶ˕˅ ʶ̇ ʶ̌ ʶ̇ ʶ˄ ʶ ̀ʹˀ˕̇ˀ  ̃ʶˌ˂ ʶ˕˅ ʶ̇ ʶ̌ ʶ̇ ʶ˄ ʶ ̀ʻʶ˕yʶ̟ ˍ˗ˉˋʺ̞  ˀ

ˌˋˍ˕˅ˀ˓ ʥ˕ʶ˒̝ʁ ˋ  ̔˅ʶˋ́ʺ˒  ̓ʸʶˁ ˀ˒, ˍ˕ˏʺ ˒˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀  ̃ʶˑ˜˔̞ʁ ˊˀˋ 

ˉˀː̱̀ ˕ʹ ʗʶ́ ʶ˒̝ʁ ˋ ,ˀ ʐˍ˗˕̇ˀ ʶˊˀ  ̃ʈʹ˕̫ʺːʶ̀  ˀˉˀː˜2, ˀˋˎ ̔ʥ˕ʶ˒̝ʁ ˋˀˋ 

ˍ˕ˍ̩ʁ˄  ˀʶ˕̝ ˍ̀ ˊʶˁ ˄ʶ˕yʶ˓ ˀ̍ʶ ˄  ̓˔˕ʶ̄ʶʹ̞ˍ˗ˉ, ˍ˕ʽ ˎ ˀ˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ -ʁ

ˋˍ˗ˉ ʗʶ́ ʶ˒̝ʁ ˋ  ˀ˓ʶ̞ ʶ ˃ʶ˕̝ ʶ̇ ˀˋ ˑʶʻ̄ʶ˄ ʶ ̀˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶ̀̔, ˙ʶ̀  ˀ

ˍ  ̞˅ʶ̍ ʶ  ˂ʥ˕ʶ˒̝ʁ ˋ  ̔ʐˍ˗˕̇ˀ ʶˊˀ  ̃ʈʹ˕̫ʺːʶ̀  ˀʾʺˁʶʹ̞ʁ ˋ̇ˍ˓ ˓ʶ̞ ˍ˗ˉ  ̓

ʗʶ́ ʶ˒̝ʁ ˋ  ˀˌʶ˅ ʺ̞ˀˋ ˎ˅ʶ̄ʁˏʶ̝ ʶ˒˂ ʶ̀ ˍˇ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋ: 

  ʡʶˌ̝ˍ̀ ʶ˄ ʶ ̀ʌ˕̃ ʶ̀  ̔  ̃ʐʷˀˁˀ˒ˀˋ ˌʶ  ̝ʶ˕ʶʸ ʶˋ́ ʶ̄ ʶ˄̟ʺ̟ˀˋ ˉˀːʶ-̒

ʸʶˊˀˋ  ̃˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ˉ  ˀˌʶ˕˙ ˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ  ̃ʶˋ̄ ˀːʶ˄ -ʁ

ˋˍ̞ʺˋ ˋʺ̞ʶˑ˓ʺ̟ˀˋ ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ˍ˗ˉ  ˀ˕ʶ˄ʶ̀ ʶ˖˓ˍˇ ʷʶʻ̄ʁˏˀ˒  ˀ˃˕ʶʸ̞̋-

˕ˍ˗ˉ3: ʌ˕˄ˍ˗ ʺ˕˄˕̞̀̋  ˀˉˀː˜ ˅ˀˉ̀ʁ˕ʶ ̞˘ʶ˒̝ ʶʾ ˍ˗ˇʾ̔ 2001 ʾ ˓ʶ˄ʶ̀  ˀ˅ˍ˄-

˔ʺˉ̫ʺ̞ˀˋ ˒˔ˍ̞ʶʸ˕˓ʁ  ˃çʉʶ̞ ʺ˄ʶ̄ ˍ˗ʾ́ ʶˋ, ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶˋ  ̃˘ˍ˂ -ʁ

ʹʶ˕ˆ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˉʶ˒ ˀè̀ ˏʁ ˊ̄ʶ̀ ʶy ˀ˕ˋ 4̓: ʛˀː ʶʻyʁ ˊˀˋ ˄ʶʻ̄ʶ˄ ʺ˕-

ˏˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˃˕ʶʸ̞̞̋ ˍ˗ˉ ˅ʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔˅ˀˉ̀ʁ-

˄ʶ̀ ˍ˗ˉ ˓ʺ̞ʶ̫ ʺ̞ˍ˗ˉ  ̓˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀  ̃˒ˍ̟ˀʶˁʶ˄ʶ ̀ʷˋʶyʶ˓ ʶˑ̀ʺ̞ˀˋ5:  

ʫʶ̌ ʶ̇ ʶ˄ ʶ ̀ˍˁˍ˕˔ˍ˗ˉ ˅ʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˓˕ ʁʶʻ́ ˍˇ 

˂ˀ˒˔ ʼʶ˄ ʶ ̀ ˅ʶ˕˖  ̓ ˓˕ʶ̟ʶ˄ ʶ ̀ ˔ʶ̞ ʶ˃̇ˍ˓ ʹʺˏ  ˀ ʗʶ́ ʶ˒̝ʁ  ̀ ˔ʶ̀ ˍˇ 

˔˕ʶˋ˒ˏ̱ ˕̝ʶˊˀˋ ˅ʶ̌ ˍ˕́ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˄ʶ́ ˍ˗ˋ  ̃ʶˋ˓ ˔ʶˋʸ ʸˍ˕˃ʁ ˑ̀ˍ˗-

ʾˊʶˋ ˂ˋ́ ˀ̞ʽ˝ ʋ  ʁˉˀʶˋyʁˉʶˊˋ ʷˋʶ˄ʶ ̀ʼʳ ˅ʶˌ˓ ˀʶˑ̀ ʺˁˍ˓ ʐˍ˗˕̇ˀ ʶˊˀ  ̃

ʈʹ˕̫ʺːʶ̀  ˀ˄ˍˇ̄ˀ ˖ ʗʶ́ ʶ˒̝ʁ ˋ  ˀ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ˌ˕ːʶ̆ ʶ˄ ˍ˗̄̔: ʝʺ˕˄ʁ  ʹ˕ˍ˗-

ʾˊʶˉʷ ˉˀʶ˄ ʸˍ˕˃̱ ˇ ʺ˕˄ʶʾ ˍ˗̌ˀ ˋ, ˍ˕ˍ˓ ʗʶ́ ʶ˒̝ʁ ˋ  ̔˄ʶ  ˏ  ̃ʶˏ̞ ʶˋ̇ʶˌ˕ːʁ-

ˋʶˑ ˍ˗ʾ́ ˍ˗ˋ   ̓ʶˏʶ˅ ˍ˓ˍ˗ˉ ʶˊˁ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ʺ,̝6 ʶˋ̟ ˋˍ˗ˉ  ̓ʥ˕ʶ˒̝ʁ ˋ  ˀ

˔ʶ̞ ʶ˃̇ˍ˓˝  

                                                           
1 ȱ. ȴɈɗɋɕɥɓ, Ȩ. ȮɈɆɓɔɈ. Ȩɔɋɓɓɔ-ɕɔɑɎɘɎɝɋɗɐɎɋ Ɇɗɕɋɐɘɡ ɗɔɘɖəɊɓɎɝɋɗɘɈɆ ȸəɖɜɎɎ ɗɔ ɗɘɖɆɓɆɒɎ 

ɄɌɓɔɉɔ ȰɆɈɐɆɍɆ (ȦɍɋɖɇɆɏɊɌɆɓ,ȸɡɖɜɎɥ) Ɏ ȼɋɓɘɖɆɑɢɓɔɏ ȦɍɎɎ: ȪɎɓɆɒɎɐɆ Ɏ ɔɗɓɔɈɆɓɡɋ ɘɋɓɊɋɓɜɎɎ 
ɖɆɍɈɎɘɎɥ/ ȮɓɗɘɎɘəɘ ɕɔɑɎɘɎɝɋɗɐɎɛ ɎɗɗɑɋɊɔɈɆɓɎɏ ȩȳȰȴ.- ȫɖɋɈɆɓ, 2010, ɗ. 54 
2 Ȩ. ȮɈɆɓɔɈ. ȴɗɓɔɈɓɡɋ ɐɔɓɘəɖɡ ɘəɖɋɜɐɔ-ɉɖəɍɎɓɗɐɔɉɔ Ɉɔɋɓɓɔ-ɕɔɑɎɘɎɝɋɗɐɔɉɔ ɗɔɘɖəɊɓɎɝɋɗɈɆ, 

ɊɎɓɆɒɐɎɐɆ Ɏ ɕɋɖɗɕɋɐɘɎɈɡ ɖɆɍɈɎɘɎɥ.- ȸɔɒ 6 /ȮɓɗɘɎɘəɘ ɕɔɑɎɘɎɝɋɗɐɎɛ ɎɗɗɑɋɊɔɈɆɓɎɏ,- ȩȳȰȴ, 

ȫɖɋɈɆɓ, 2008 
3 ʦ. ʫˍˎʶ˕ˊʶˋ  çʈʻʸʶˊˀˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ ˅ˀˉˍ˗ˋ˙ˋʺ˕ˀ ˓ʺ˕ʶʷʺ˕ˊʶˁ ʹʶ˒ʽˋʾʶ˖è, ʌ˕˜ʶˋ 2013,  

ʼː 175 
4 ʗʗ ʈʊʝ ˏʶˌ˔ˍˋʶ˄ʶˋ ʼ ːhttp://mfa.am/hy/country-by-country/ge/  
5 ñConflict Resolution in the South Caucasus: EU`s Roleò Europe Report N 173, 20 March 2006  
6 ʤ. ʛˀˋʶ˒ˊʶˋ çʗʶˊ-ʥ˕ʶ˖ʶ˄ʶˋ ˅ʶ˕ʶʷʺ˕ˍ˗ʾˊˍ˗ˋˋʺ˕. ʹˀˋʶˉˀ˄ʶˋ  ̃ʶ˕ʹˀ ˓ˀˈʶ˄ʽè ʝˍ˕ʶ˓ʶˋ˙ 

˅ˀˉˋʶʹ˕ʶˉ  14.02.2012 www.noravank.am/arm/articles/detail.php?ELEMENT_ID=6305  

http://mfa.am/hy/country-by-country/ge/
http://www.noravank.am/arm/articles/detail.php?ELEMENT_ID=6305
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ʗʶ́ ʶ˒̝ʁ ˋ  ˀʶ˕̝ ʶ̇ ˀˋ ʸˍ˕˃̞̋  ˀˋʶ˂ ʶ̞ ʶ̞ ˍ˗ʾ́ ʶˋ ˔ʶ̞ ʺ˄ʶ ̀˅ʶˌ˓ʺ˔˓ˍ˗-

ʾˊʶˋ̞̀̋ ˀ˖ ˏʶ˕ʻ  ̓ʹʶˑ̀ˍ˗ˉ, ˍ  ̞˅ʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀˘ˍ˂˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ

˓˕ ʁˍ˕ˍ̩ʁ˄  ˀʷʶ̟ ʶ˒ ʶ˄ ʶ ̀ʶʻy ʺ̟ˍ˗ʾ́ ˍ˗ˋ ˍ˗̀  ˀʥ˕ʶ˒̝ʁ ˋ  ˀ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗-

ʾˊˍ˗ˋ  ̔ʈʹ˕̫ʺːʶ̀  ˀ  ̃ʐˍ˗˕̇ˀ ʶˊˀ ˅ʺ1̝, ˓ʺ˕ːˀ ˋ̀̋ ˕˒ ˚ʸ˔˓̋ˁˍ˓ ʥ˕ʶ˒̝ʁ ˋ  ˀ  ̃

ʗʶ́ ʶ˒̝ʁ ˋ  ˀʿˍ̌ˍ˓˕́ʁ ʸ̞ʶ˄ ʶ ̀˂ˋʹ̞ˀ˖, ʗʶ́ ʶ˒̝ʁ ˋ  ˀˋ˄ʶ˔̄ʁ ˉʷ ˚ʸ̝ʶy ˍ˕-

˃ˍ˗ˉ ʺ  ̀ˌ˕ːʶ̆ ʶ˄̄ʶ ̀  ̃ʶʸ̞ ʺ˒ˀ˓ ˅ʶ˕̂ʶ˄ ˍ̌ʶ˄ ʶ ̀˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ, ˀ˒˄ 

ʥ˕ʶ˒̝ʁ ˋ  ˀ˅ʶˋ́ʺˏʳ ˔ˋ̝ ʺ˒ ʶˏ ʺ ˒ʸʺ̞ʺˁˍ˗  ̃ʺ˕˄̞ˀ ˍ˕ˍˌ ˌ˕ːʶˋ̀̋ ˕ ʾ˕̇ʶ-̟

ˋʺˁˍ˗ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋ: ʦ˓ˊʶˁ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ʸˁ˂ʁ ˓ˍ˕ ˄ʺ̝ʺ̞ ˀ˖ 

ˉʺ˄ˋ ʼ ˁ˅ʶˋ́ˀ˒ʶ̀ ˍ˗ˉ  ̓ʶˉʺˋ ˄ʺ˕ˏ ˒ʺ ˏ˂˕ʺˁ ̔˅ʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀ʷʶʻ̄ʁ -

ʹʶ˕ˊʶˋ ˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˉʺː:  

ʥ̞ ʶ-̟ʶ́ ˕̫ʺːʶ̀ ʶ˄ ʶ ̀˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔ˍ˗̀  ˀʺ˕˄ˍ˗ ˄ʶ˕̃ˍ˕ ʷ -ʁ

ˇʶʹ̞ˀˎ: ʈˑʶːˀ̀ʽ̀ ˓˕ʶ̟ʶ˄ ʶ ̀  ̃ʶʹ˕̫ʺːʶ̀ ʶ˄ ʶ ̀ʻˀˋ˓ʁ  ˃ˍ˗ʿʺ̞  ˀʺ˕˄˄̱ ˇˉ  ̃

ʷʶʻ̄ʁ˄ˍˇˉ ˍ˗˒ˍ˗ˉˋʶ˓ ʶ˕ʿʶˋ˙̞̀̋ ,̔ ʻˍ̞ʶ˓ ʶ˕ʿˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ ˂ʶ̌ ʶ̌ ʶ̞ ʶ,̞ 

˔ʶ̞ ʶˋ̟ˀ˄  ̃ ʶˊˁ ʷˋˍ˗ˊʾ  ˀ ˅ʶ̄ ʶ̝ ʺ ̌ ˉˀːˍ̟ʶˑ ˍ˗ˉˋʺ̞ ,̔ ʸʺ̞ʶ̒ ʶˋ̟ʶˏ ʺ˒̀  

ʝʈʦʬ-  ˀ˃˕ʶʸ̞̞̋  ˀˌ˕ːʶ̀ ʶ˄̀ʺ̞ˍ˗ˉ: ʌ˕˄̞̱ ˕́̀̔  ʺ˕˄ˍ˗ ʺ˕˄˕̞̀̋  ˀʶˋ̄ ˀːʶ˄ ʶ ̀

ˑʶʻ̄ʶ̝ ʺ˂̀ˀ˄ʶ˄ ʶ ̀˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔  ̃ʶːʶ˄̟̱ ˗ʾ́ ˍ˗ˋ  ̔ʺ˕̞ˍ˕ʹ ʺ˕˄˕-

ˋʺ̞ˀ˖ ˒ˏʶˑ ʶ̒ ˀ̀ˍ˗ʾ́ ʶˋ  ̃ˑʶʻ̄ʶ˄ ʶ ̀˔ʺ˂̀ˀ˄ʶˊˀ ˉʶ̝ ʶ˄ ʶ̞ ʶ̞ ˍ˗ˉˋʺ̞  ˀ  ̃

˔ʶ̞ ʶˋ̟ˀ˄ ˘ˍ˂ ʶʹ̞ˍ˗ˉˋʺ̞  ˀʸˍ˕˃̱ ˗ˉ: ʗʶ˕˄  ̓ˋˌʺˁ, ˍ  ̞ˍ ˎʺ˕˄˄̱ ˇˉ, ˍ ˎʺˑ-ʁ

˄ˍˇˉ  ̃ˍ ˎʼ ˁʷʶʻ̄ʁ˄ˍˇˉ ˆ˜ʶˎʶ̆ ʺ̞ ˍ˗ˉ ʥ˕ʶ˒̝ʁ ˋ  ˀ  ̃ʈʹ˕̫ʺːʶ̀  ˀʻˀˋ˓ʁ  ˃ 

ˍ˗ʿʺ̞  ˀ˅ʶ̄ ʶ ̞ ˎ˄ʶ ˚ˏʺ̞ʶ̝ ˀ ˓ˉʶ˄ ʶ˕́ʶ˄ ˍ˗ˉ ˅ʶ̄ ʶ̝ ʺ ̌˄ˀ̞ʶˑ̄ʶ ̀  ̃˘ˍ -˂

ʸˍ˕˃̱ ˗̀̋ ˍ˗ʾˊʶˋ ʶˑˍ˗̱̄ ˓ ˍ˕̃  ̓ˏʶ˕̝ ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋ2:  ʥ˕ʶ˒̝ʁ ˋ  ˀ˒ʺ˕˔ ˅ -ʁ

ˉʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔ʈʹ˕̫ʺːʶ̀  ˀ˅ʺ ̝˂ʶ˂̝ ˍ˗ˉ  ̓çʗʶ́ ʶ˒̝ʁ ˋ  ˀʗʶˋ̞ʶˏ -̋

˔ˍ˗ʾ́ ʶˋ  ̃ʥ˕ʶ˒̝ʁ ˋ  ˀʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ˉˀː˜ ʷʶ̞ ʺ˄ʶ̄ ˍ˗ʾ́ ʶˋ, ˅ʶ̄ ʶy ˍ˕-

˃ʶ˄̟ˍ˗ʾ́ ʶˋ  ̃˘ˍ˂ ʶ́ ʶ˕ˆ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˉʶ˒ ˀè̀ 2001 ʾ˓ʶ˄ʶ̀  ˀˏʶˊ̄ -ʁ

ˋʶʸ̞ ˀ 5-˕  ́˅ˍʹ˓ʁ˃ ,̔ ʽ˒ ̝ˍ˕ˀ ç̫ ʶ˕ˆ˕ ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓̱ ˇ ˄ˍˇ̞̄̋ ˀ˖ ˊˍ˗̞ʁ-

˙ʶˋˎˊˍ˗˕  ̔ˏʶ˕̝ ʶ˓ ˍ˕˓̱ ˗ˉ  ̓ˎˆʺˑˋʶ˕˄ʺˁ ˍ˕̃  ̓ʸˍ˕˃̱̌ ˍ˗ʾ́ ˍ˗ˋ  ̃ˎʶːʶ˄̟ʺˁ ˍ -̞

˜ ̓ʸˍ˕˃̱̌ ˍ˗ʾ́ ʶˋ, ˍ˕ʽ ˍ˗ˇˇ˓ʶ ˃˄ˁˀ̀ˀ ˉˊˍ˗˒ ʷʶ˕ˆ˕ ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓̱ ˇ ˄ˍˇ̄ˀ 

ʹʺˉ,  ̃ʾˍ˗ˊˁ ˎ ˀ˔  ʁˀ  ̞˔ʶ̞ ʶ˃̇ˍ˗ˉ ʶˊˋˏˀ˒  ˀ˂ˉ̫ ʺ̞  ˀ  ̃˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ ˗ʾ́ ˍ˗ˋˋ -̋

˕  ˀˆ˜ʶ˓ˍ̞ˍ˗ˉ, ˍ˕ˍˋ˙ ˄ʶ̞ ˍˇ ʺ  ̀˓˔ʶˋʸ ˒˔ʺˇ˃̋ ˁ ˉˊˍ˗˒ ˄ˍˇ̄ˀ ˀˋ˙̀ˀ ˌ˂ʁˋˍ˗-

ʾˊʶˋ, ˔ʶ̞ ʶ˃̇ʶˊˀˋ ʶˉ̫ ˍˇːʁ˄ʶ̀ ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶ ̞˄ʶ ̄ʼ ˁ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀˓ˋʶ˒ 

˅ʶ˒˖̀̋ ˁ ˉˊˍ˗˒ ˄ˍˇ̄ˀ è̀3: ʠˋʶ́ʶ˃ ˒ʺ˕˔ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶ̀̔, ʈʹ˕̫ʺːʶ-̀ 

ʥ̞ ʶ˒̝ʶ  ̀ ˘ˍ˂˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ ʶˑ˄  ʁ  ̓ ˅ʶ˄ ʶʹ̞ˍ˗ˉ` ˄ʶˏ˓ʶ ˃ 

ʫ˓ʺ̱̄ ʫʶ˕ʾˁˀ ˍ˗ˉʳ ʉˍ˕ˎʁˁˍ˗ˍ˗ˉ, ʥ˕ʶ˒̝ʁ ˋ  ˀˀˌ˂ʶ̀ ˍ˗ʾ́ ʶˋ ˓ʶ̞ ʶ ˃˙ʶ̌ ʶ̇ -ʁ

˄ʶ̀ ˍ˗ʾ́ ʶˋ ˅ʺ4̝: 

ʗʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀ˑʶʻ̄ʶ˄ ʶ ̀˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶˋ ʻʶ˕yʶ˖̄ʶ̀  ̔ˍ˕ˍ̩ʁ˄  ˀ

˂ˍˎ ʽˋ̝̱́ ˍ ̌˅ʶˋyʶ̄ ʶˋ˙  ̓ʺ˕˄ˍ˗ ʺ˕˄˕̞̀̋  ˀʶ˕̝ ʶ̇ ˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋˋ 

ʶˏʶ˅ ˍ˓ˍˇ ˑʶʻ̄ʶ˄ ʶ ̀˄ˍˇˉ̞̱̀ ˍ̩ˍ˗ˉˋʺ̞  ˀ˅ʶ˄ ʶ̄ ʶ˕̝ˍ˗ʾ́ ˍ˗ˋ :̔ ʗʶ́ ʶ˒̝ʁ -

                                                           
1 ʗʗ ʈʊʝ ʡʶ˔ˉʶʹˀ˓ʶˋʶʸˀ˔ʶ˄ʶˋ ʶ˕˂ˀ˓  y ˍ˕˃ 136, ̓  ː35 
2 ʝˍ˗ˊˋ ˔ʺˇˍ˗ˉ, ʼ ː12-18  
3 çʗʶˊʶ˒˔ʶˋˀ ʗʶˋ˕ʶˏʺ˔ˍ˗ʾˊʶˋ  ̃ ʥ˕ʶ˒˔ʶˋˀ ʗʶˋ˕ʶˏʺ˔ˍ˗ʾˊʶˋ ˉˀː˜ ʷʶ˕ʺ˄ʶˉˍ˗ʾˊʶˋ, 

˅ʶˉʶʸˍ˕˃ʶ˄˖ˍ˗ʾˊʶˋ  ̃˘ˍ˂ʶʹʶ˕ˆ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ ˉʶ˒ˀˋ ˏʶˊˉʶˋʶʸˀ˕è 2001, ʗˍʹ˓ʶ˃ 5, ʗʗ 

ʈʻʸʶˊˀˋ ʿˍˇˍ˓ˀ ˏʶˌ˔ˍˋʶ˄ʶˋ ʼ ːwww.parliament.am  
4 Ȼ. ȮɇɖɆɉɎɒɑɎ. ȦɍɋɖɇɆɏɊɌɆɓɜɎ ȩɖəɍɎɎ.- ȲɔɗɐɈɆ, 2006, ɗ. 48 

http://www.parliament.am/
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ˋ  ˀ˅ʶ̄ ʶ ̞˄ʶ˕̃ˍ˕ ˑʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀ʸˍ˕˃̔ ˋ˄̋ ˕  ̓ʣˍ˗˒ʁ ˒̝ʶ̀ ,̔ ˍ˕ˀ ˅ʺ ̝

ʥ˕ʶ˒̝ʁ ˋ  ˀ˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ ʶˑ˄  ʁ  ̓ˑʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀˅ʶ˄ ʶʹ̞ˍ˗ˉ1: 

ʥ˕ʶ˒̝ʁ ˋ  ˀ˄ˍˇ̄ˀ ˖ ʣˍ˗˒ʁ ˒̝ʶ̀  ̔ʽˋ˄ʶˁ˓̱ ˗ˉ  ̓ˍ˕ˏʺ ˒˒ʶ˅̄ʶ̀ ʶ˄ ˀ˖ ʸʶ̌ ˍ˗-

ʾʶ̞ ʶ ̞ˉʺ˃ ˔ʺ̞ ˍ˗ʾ́ ˍ˗ˋ, ˍ˕ʽ ˒ˏʶˑ̱̀ ˗ˉ  ̓ʥ˕ʶ˒̝ʁ ˋ  ˀ˔ʶ̞ ʶ˃̇ʶˊˀˋ ʶˉ̫ ˍˇ-

ːʶ˄ ʶ̀ ˍ˗ʾ́ ʶ̀̔  ̃ʶˋ˄ ʶ˂ ˍ˗ʾ́ ʶ̀̔2:  

ʥ̞ ʶ˒̝ʶ̀  ̔ ˌʶ̞ ˍ˗̀ʁ˄ˍ˗ˉ  ̓ ʶ˄̝ ˀ ˓ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔ ʝʈʦʬ-  ˀ  ̃

ʈʛʝ-  ˀ˅ʺ˔̀ 2008 ʾ˓ʶ˄ʶ̀  ˀ˚ʸˍ˒̝˒̱ ˊʶˋ ˏʶ̝ ʺ̞ ʶʻ̄  ˀʶ˕́ ˊˍ˗ˋ˙ˍ˗ˉ ˄ˍ˕˖-

˕ʶ ˃ˑʶʻ̄ʶ˄ ʶ ̀ˋʺ̞ˍ˗ʿ̔ ˓ʺ̞ʶ˄ ʶˋʸ̀ˁ̋ ˍ˗ ˋˏʶ̝ ʶ˄ ˍ˓3: ʈˊʹ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗-

ʾˊʶˋ ˌ˕ːʶ̀ ʶ˄̀ʺ̞ˍ˗ˉ ʥ˕ʶ˒̝ʁ ˋ  ̔ʝʈʦʬ-ˀ  ̟ˁˍ˗˕ː ʶːʶ˄̟̱ ˗ʾ́ ˍ˗ˋ  ̓˒˔ʶ̀ˍ˗ˉ 

ˀˋˎˏ̋  ˒ˀ  ̞ˑʶʻ̄ʶ̝ ʺ˂̀ˀ˄ʶ˄ ʶ,̀ ʶˊˋˏ̋  ˒ʼ ˁʻˀˋ˓ʁ  ˃ˍ˗ʿʺ̞  ̔˓ʺ̞ʶ˄ ʶˋʸ̀ˁ̋ ˍ˗ 

˅ʶ̄ ʶ4̞: ʝʈʦʬ-  ˀ˅ʺ ̝˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶˋ ʷʶ˕ˆ˕ ˉʶ˄ ʶ˕́ʶ˄  ˀ˚˕ˀ̀ʁ  ˄  ̓

ʈ˛̌ ʶˋ˒̝ʁˋˍ˗ˉ 2011 ʾ ˓ʶ˄ʶ̀  ˀʽˋʾʶ˖̇ˍ˗ˉ ˓˕ʶ̟ʶ˄ ʶ ̀ʻˀˋ˓ʁ  ˃ˍ˗ʿʺ̞  ˀʻ -̱

˕ʶ˄ ʶʻ̄  ˀʽˋʹˁʁ ˊ̱̀ ˗̀̄̔ ˉˀˋˎ˜ 940 ̒ ˀˋ˃ʁˑʶˊˍ̌ˀ: ʗʶ́ ʶ˒̝ʁ ˋ  ˀ  ̃ʥ˕ʶ˒̝ʁ ˋ  ˀ

ˉˀː˜ ʶʻy ʶˊˀˋ  ̃˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ʹˀ˕̞̱̇ -̱

ˌˍ˗ˉˋʺ̞  ˀ˔ʶ˕̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋ  ̔  ˀ˅ʶˊ˔  ̓ʸʶˁ ˀ˒ ˋʶ ̃ʗʈʡʖ-  ˀ˒˔ʺˇ˃ˉʶ ̀  ̃ʸˍ˕˃̱ ˗-

ˋʺˍ˗ʾˊʶˋ ˅ʺ ̝˄ʶˏ˓ʶ5˃: 

2011 ʾ ˓ʶ˄ʶ̀  ˀ˅ˍ˗ˋ˓ʶ̞ ˀˋ ʺ˕˄ˍ˗ ʺ˕˄˕̞̀̋  ˀʶˋ˄ ʶ˂ ʶ̟ ˍ˗̄ˀ ˖ ˅ʺ̝  ̱ʶˑ -ʁ

ːˀˋ ʶˋy ʶ ̄ʗʶ́ ʶ˒̝ʁ ˋ  ˀ  ̃ʥ˕ʶ˒̝ʁ ˋ  ˀˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˋʶ˂ ʶ̞ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ-

ˋʺ̞  ˀˉˀː˜ ˒˔ˍ̞ʶʸ˕˓̋ ˖ ˑʶʻ̄ʶ˄ ʶ ̀˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶˋ ˔ʶ̞ ʺ˄ʶ ̀ˏˁʶˋ, 

˅ʶ̄ ʶ̂ ʶˊˋ ˍ˕ˀ` ˄ˍˇ̞̄̋  ̔ˀ˕ʶ˄ʶ̀ ʶ˖̞ʺ̟ˀˋ ˘ˍ˕̂  ˀ˘ˍ˂ ʶ̀ ʶ˄ ˍ˗ˉ ˏʶˌ˔ˏ -ʁ

ˋʶ˄ ʶ ̀ʷʶ̞ ʺ̆ˍ˂ ˍ˗ˉ̞̀̋  ˀ  ̃ˏʶˌ˔ˏʶ̀ ʶ˄ ʶ ̀˓ʺ̞ʶ̀ ʶˊ̄ʁ ,̀ ˏʶˌ˔ˏʶ̀ -ʁ

˄ʶ ̀ˍˁˍ˕˔ˍ˗ˉ ˙ʶ̌ ʶ̇ ʶ̟ ˀʶ˄ʶˋ ˃ʶˑ ʶ́ ˍ˗ʾ́ʶˋ ˋʺ˕ʹ˕ˉʶ,̀ ˂ʶ̌ ʶ̌ ʶˏ ʶ˅ ˍ˗-

ʾˊʶˋ, ˀˋˎˏ̋  ˒ˋʶ ̃ˑʶʻ̄ʶ˄ ʶ ̀˄˕ʾˍ˗ʾ́ ʶˋ ʷˋʶyʶ˓ ʶˑ̀ʺ̞ˍ˗ˉ6: ʥ˕ʶ̟ʶ˄ ʶ ̀

ˉʶ̄ ˍ˗ˁ̱ ˗ˉ ˉˀˎ˜ 2007 ʾ ˓ʶ˄ʶ̀  ˀ˄ʺ˒ʺ̞  ̔ʶˑ˄  ʁʼˀˋ ˅ʶ˄ ʶ˅ ʶˊ˄ʁ˄ʶ ̀˅˕ʶˏ -ʁ

˕ʶ˄ ˍ˗ˉˋʺ˕, ˒ʶ˄ ʶˊˋ 2007 ʾ ˓ʶ˄ʶ̀  ˀˀ˕ʶ́ʶ˕̂ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔˒˄˒ʺ̟ˀˋ ˍ˕ˍ̩ʁ˄  ˀ

˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ˍ˗ˊ˒ ˋʺ˕ˌˋˎʺˁ: ʥ˕ʶ˒̝ʁ ˋˍ˗ˉ ˒ˍ̟ˀʶˁʶ˄ʶ ̀ˋʺ˕̇ˀ ˋ ʽˋʹ-

˓ʻˍ˗ˉˋʺ̞  ˀˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ˓˕ʶ̟ʶ˅ ʶˊʺ̞ˀ ˀˌ˂ʶ̀ ʶ̄ ʺ ̝ʹˀ˕̞̱̇ ˍ̩ˍ˗̄̔ ʥ˕ʶ˒-

˔ʶ̀  ˀ˅ʶ̄ ʶ ̞ʹʶ˕̂ʶ ˓ʽˋ́ˍ˗̀ˁ̋  ˀ  ̃ʹʶ́ ʶ̞ ʺ˖ çʁ ˋː ʶ̝ ˍ̌ ʶ˄ ʶ ̀˓˔ʶˋyˀè 

                                                           
1 ñȰɔɓɚɑɎɐɘɎ Ɉ ȦɇɛɆɍɎɎ Ɏ ɄɌɓɔɏ ȴɗɋɘɎɎĂ Ȫɔɐəɒɋɓɘɡ 1989-2006 ɉɉ. /ȶəɗɗɐɆɥ ɕɆɓɖ̊ɆɒɆ.- ȲɔɗɐɈɆ, 

2008 ɗ. 348-351, ˋʶ ̃ ʤ.ʛˀˋʶ˒ˊʶˋ çʗʶˊ-˓˕ʶ˖ʶ˄ʶˋ ˅ʶ˕ʶʷʺ˕ˍ˗ʾˊˍ˗ˋˋʺ˕. ʈ˕ʹˀ ˓ˀˈʶ˄ʽ  ̃

ʹˀˋʶˉˀ˄ʶˋè 14.02.2012 ʝˍ˕ʶ˓ʶˋ˙ ˅ˀˉˋʶʹ˕ʶˉ  
www.noravank.a,/arm/articles/detail.php?ELEMENT_ID=6305, ˋʶ ̃ʒ. ʠʶ˘ˀˆ˜ çʥ˕ʶ˒˔ʶˋˀ ˅˒˄ˀˎ 

˘ʶʾʺʾʽ ʶˋ˖ˋˍ˗ˉ  ̓ʣˍ˗˒ʶ˒˔ʶˋˀ ˆʺˑ˙ʽè ʣʺʻˍˋʶˋʶ˒ 2006, ˋʶ ̃ʡ. ʠˍʷʶˋˊʶˋ çʥ˕ʶ˒˔ʶˋˀ 

ˋ˄ʶ˔ˉʶˉʷ ʗʗ ʶˋ˓˔ʶˋʸʶˊˀˋ ˙ʶˇʶ˙ʶ˄ʶˋˍ˗ʾˊʶˋ ˄ˍˇˉˋˍ˕ˍˌˀˎˋʺ˕ʽè ʗʗ ʡʝ ʋ˕ʶ˒˔ʶˉʶ˔ 

ʖʶˋʶˊʶˋˀ ʶˋ˓ʶˋ ʈʣʗʒ çʣʶʻˉʶ˓ʶ˕ʶ˄ʶˋ ʶˋ˓˔ʶˋʸʶˊˀˋ ˅ʺ˔ʶʻˍ˔ˍ˗ʾˊˍ˗ˋˋʺ˕è, ʗʶ˔ˍ˕ 1, 

ʌ˕˜ʶˋ, 2014, ʼ ː497 ˋʶ ̃T. Idor ñThe Georgian Crisis and Russian-Turkey relationsñ The Jamestown 

Foundaton Washington DC 2008  p 56-58 
2 ñIRI, USAID Baltic Surveys/The Callup Organization, IPMò Georgian National Voters Study, September 

2007, p 48  
3 ʦ. ʫˍˎʶ˕ˊʶˋ çʗʗ ˑʶʻˉʶ˄ʶˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶ ̀ ʶˏʶ˅ˍ˓ˍ˗ˉʽ ʶʻʸʶˊˀˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ 

˅ʶˉʶ˔ʺ˙˒˔ˍ˗ˉè, ʌ˕˜ʶˋ, 2012, ʼ ː332 
4 ȷ. ȲɎɓɆɗɥɓ ñȵɖɔɇɑɋɒɆ ɖɋɉɎɔɓɆɑɢɓɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ ɓɆ ɄɌɓɔɒ ȰɆɈɐɆɍɋ. Ȩɔɋɓɓɡɏ ɇɆɑɆɓɗ Ɏ 

ɆɗɎɒɒɋɘɖɎɥ ɕɔɑɎɘɎɝɋɗɐɎɛ ɗɘɖɆɘɖɉɎɏĂ //ȫɌɋɉɔɊɓɎɐ ȮɓɗɘɎɘəɘɆ ȰɆɈɐɆɍɆ.- ȫɖɋɈɆɓ, 2009- ɗ. 120 
5 ȷ. ȲɎɓɆɗɥɓ ñȦɖɒɥɓɔ-ɉɖəɍɎɓɗɐɎɋ ɔɘɓɔɞɋɓɎɥ ɕɔɗɑɋ ɕɥɘɎɊɓɋɈɓɔɏ Ɉɔɏɓɡñ ȳɔɋɈ ɐɈ̊ɝɋy. Ȩɡɕ 9.- 

ȫɖɋɈɆɓ, 2009.- ɗ. 28 
6 ʗʗ ˏʶˌ˔ˏʶˋˍ˗ʾˊʶˋ ˋʶ˂ʶ˕ʶ˕ˍ˗ʾˊʶˋ ˏʶˌ˔ˍˋʶ˄ʶˋ ʼ ːwww.mil.am/12980064791/page128  

http://www.noravank.a,/arm/articles/detail.php?ELEMENT_ID=6305
http://www.mil.am/12980064791/page128
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ʻʸʶ̟ˍ˗ˉ ʶˑʶːʶ˖̀̋ ˁ: ʗʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ʺ̝ʶy  ʁʻʶ-̞

ʸʶʻ̄ʶ ̀˅ʶ̄ ʶ ̞ʶˋ˅ ˕ʶʿʺˌ˔  ̓ˋ˄ʶ̝  ˀˍ˗̀ʺ̀ʶˁ ʥ˕ʶ˒̝ʁ ˋ  ˀˋʺ˕̇ˀ ˋ  ̃ʶ˕̝ -ʁ

˙ˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʸʺ̞ʶ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ  ̔  ̃ʹ˕ʶˋ˖ ˓˕ ʁʶʻ́ ʺˁˍ˗ ˉˀːˍ˖̞̀̋  ̔

˘ˋ˔̞ʺˁ ˀˋˎˏ̋  ˒˙ʶ̌ ʶ̇ ʶ˄ ʶ,̀ ʶˊˋˏ̋  ˒ʼ ˁ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ˍˁˍ˕˔ˋʺ̞ˍ˗ˉ: ʡʺ˔˙  ̓

˅ʶˌ˓ ˀʶˑ̀ ʺˁ, ˍ  ̞ʥ˕ʶ˒̝ʁ ˋ  ̔ˉ  ˀ˄ˍˇ̄ˀ ˖ ˘ˍ˕̂ˍ˗ˉ  ̓ʶʻʶ˔˓ʺˁ ʗʶ́ ʶ˒̝ʁ ˋ  ˀ  ̃

˅ʶˊ˄ʁ˄ʶ ̀ ʶʻ́ ʺ̟ˍ˗ʾ́ ʶˋ ˖ʶ̀˄ʶ̟ ʶ ˃ ˁ˃ʶ˄̞̀̋ ˀ˖, ˀˋˎˏ̋  ˒ ʈʷ˂ ʶ̒ ˀʶˊˍ˗ˉ  ̃

ʢʶ˓ ʶ˂̇ˍ˗ˉ, ʶˊˋˏ̋  ˒ʼ ˁʥ˕ʶ˒̝ʁ ˋ  ˀʶˊˁ ˉʶ˒ ʺ̞ˍ˗ˉ, ˀ˒˄ ˉˊˍ˗˒ ˄ˍˇ̄ˀ ˖` ˘ˍ-̞

ˆˍ˗ˉ  ̓˒˔ʶ̀ʶˁ ʗʶ́ ʶ˒̝ʁ ˋ  ˀʶːʶ˄̟̱ ˗ʾ́ ˍ˗ˋʽ̀ ʥ˕ʶ˒ʶ˔̀ˍ˗ˉ ˅ʶˊ ʷˋʶ˄ˎ̱ ˗-

ʾˊʶˋ ˅ˋʶ̞ʶ˓ ˍ˕ ʽˋʹ˓̒ ˍ˗ˉˋʺ̞  ̔ʻ˒ˏʺˁ ˍ˗ ˅ʶ̄ ʶ1̞: 

ʥʺ˕ːˀˋ ˌ˕ːʶ̀ ˍ˗ˉ ʶ˄̝ ˀ˓ ʶ̟ ˍ˗ˉ  ̓ˋ˄ʶ˔˓̱ ˗ˉ ˋʶ ̃˅ʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀ˑʶʻ̄ -ʁ

˄ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ, ʹ˕ ʁ˓ʶ ˑʶˏʶ̟ ˍ˗ˊ˖  ̓2016 ʾ ˓ʶ˄ʶ̀ ˀˋ ʗʶ́ ʶ˒-

˔ʶ̀  ˀ ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˋʶ˂ ʶ̞ ʶ̞  ˀ ʶˊ̟  ̔ ʥ˕ʶ˒̝ʁ ,̀ ˍ˕ˀ ʽˋʾʶ˖̇ˍ˗ˉ  

˙ˋ̀ʶ˕˄˓̋ ˁ ʺ  ̀˅ʶˊ-˓̞ ʶ̟ ʶ˄ ʶ ̀ˑʶʻ̄ʶ˄ ʶ ̀˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔  ̃ ʶˏʶy  ʁ

˃˕ʶʸ̞̋ ˕: ʖˍˇ̄̋˕  ̔ʶˋ́ ˕ʶ́ʶ˕̂ʺˁ ʺ  ̀ˋʶ ̃˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗-

ʾˊʶˋ ˂ˋ́ ˀ˕̞̀̋ ˀˋ: ʉʶ̀ ʶ˄̟ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ʶ˓ʶ˕˔˓̋ ˁ ʺ  ̀ʗʶ́ ʶ˒̝ʁ ˋ  ˀ  ̃ʥ˕ʶ˒-

˔ʶ̀  ˀ ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˋʶ˂ ʶ̞ ʶ̞ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ ˉˀː˜ ʺ˕˄˄̱ ˇˉ ˅ʶ̄ ʶy ˍ˕-

˃ʶ˄̟ˍ˗ʾ́ ʶˋ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ 2017  ʾ ˓ʶ˄ʶ̀  ˀ˃˕ʶʸ̞ˀ ˒˔ˍ̞ʶʸ˕̄ʁ  ̀ʶ˕ʶ̞ ˍ̌ˍ˗-

ʾˊʶˉʷ: ʝˍ˗ˊˋ ˚˕ʽ ʥˀy ʺˋ ʤʶ˕ʸ˒́ ʶ̀̔ ˅ʶˋ́ˀˏˍ˗ˉ  ̓ˍ˗̀ʺ̟ʺˁ ʥ˕ʶ˒̝ʁ ˋ  ˀ˓ʶ-̞

ˎʶˏʺ  ̝ʊʺˍ˕yˀ ʖ˓ˀ̞ˀ˄ʶˌ˓ˀˁˍ˗ ˅ʺ:̝ ʗʶˋ́ˀˏ̄ʶ ̀ʽˋʾʶ˖̇ˍ˗ˉ ʽˋʹy˓˃ ʺˁ  ̓ʺ -̞

˄ˍ˗ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʷʶ̞ ʺ˄ʶ̄ ʶ˄ ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʷʶ˕ˆ˕ ˉʶ˄ ʶ-̞

ʹʶ˄ ,̔ ˙ˋ̀ʶ˕˄˓̋ ˁ ʺ  ̀ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˍˁˍ˕˔ˍ˗ˉ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ʶˋ ʶ -̄

˕ʶˏˋʹ̄ʁ  ̀  ̃˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ʶ˕̟ʺ˕:  ʉʶ˕ˆ˕ ʸˋ-ʁ

˅ʶ̝ ʺˁ ˍ˓ ʺ˕˄ˍ˗ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔ ˔ʶ˕̫ʺ˕ ʷˋʶy -ʁ

˓ʶˑ̀ʺ̞ˍ˗ˉ  ̃ʽˋʹy˃ ʺˁ̱ ˓ ʺ˕˄˄̱ ˇˉ ˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ʺ̝ʶy  ʁʻʶ˕yʶ-̟

ˉʶ ̀ ʶˋ˅ ˕ʶʿʺˌ̝̱ ˗ʾ́ ˍ˗ˋʽ̀ ʺ˕˄ˍ˗˒˔ʺ ̇ ˌʺˌ˔˓̋ ˁ  ̓ ˋʶ ̃ ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ˍ˗ˉ 

˂ʶ̌ ʶ̌ ˍ˗ʾ́ ʶˋ  ̃ʶˉ̞ ʶˏˋʹ̄ʁ  ̀ʶˏʶ˅ ˍ˓̄ʁ  ̀˄ʶ˕̃ˍ̞ˍ˗ʾ́ ˍ˗ˋʽ̀ ˍ˕ˏʺ ˒ʷ -ʁ

˕ʺ˄ʶ ̄ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˄ʶ́ ˍ˗ˋ ʻʶ˕yʶ˖̄ʶ ̀ʶˋ˅ ˕ʶʿʺˌ˔ ˋʶ˂ ʶˏ ʶˊ̄ʶ:̀ 

ʦʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ʶ̄ ʶ̝ ʺ˙˒̝̱ ˗ˉ, ʗʶ́ ʶ˒̝ʁ ˋ  ˀ˅ -ʁ

ˉʶ ̞ ˂ˀ˒˔ ˄ʶ˕̃ˍ˕  ̓ ˄ʶˑ ˍ˗̟̱̌ ʶ˄ ʶ ̀ ˅ʶ̞ ʶ̫ ʺ̞ˍ˗ʾ́ ˍ˗ˋˋʺ˕ ˏʶ˅ˏ ʶ̀ ʺˁ 

ʥ˕ʶ˒̝ʁ ˋ  ˀ˅ʺ:̝ ʥ˕ʶ˒̝ʁ ˋ  ̔ʸ˔ˋ˓ʺˁˍ˓ ˌʶ˅ ʺ˄ʶ ̀ʹˀ˕̱̇ ˗ˉ ˅ʶ̍ ʶ  ˂˓ʶ̞ ˍ˗ˉ  ̓

ʗʶ́ ʶ˒̝ʁ ˋ  ˀˌʶ˅ ʺ̞  ˀçʁ ˋ̝ ʺ˒̄ʶè̀ ̇ʁˇʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋʽʳ ˅ʶ̄ ʶy ˍ˕˃ʁ ˄̟ʺˁˍ˓ 

ʈʹ˕̫ʺːʶ̀  ˀ  ̃ʐˍ˗˕̇ˀ ʶˊˀ ˅ʺ:̝ ʥ˕ʶ˒̝ʁ ˋ  ̔ˆʸ̝ˍ˗ˉ  ̓ʾˍ˗ˁʁ ˖̀̋ ˁ ˅ʶˊ˄ʁ˄ʶ ̀

ʸˍ˕˃̱̀ ʽʳ ˅ʶˊ ˅ʶ̄ ʶˊˋ̇̔, ˀ  ̞ʺ˕˄̞̱ ˗ˉ, ˀˋˎ ˀ˅ʺ˔̃ʶˋ̇ˍ˓ ˌʶ  ̝˅ʶ̍ ʶ  ˂˅ʶˊ˔ˋ-

˓ˍ˗ˉ  ̓ʾˍ˗˕˙-ʶ́ ˕̫ʺːʶ̀ ʶ˄ ʶ ̀ʶʻ́ ʺ̟ˍ˗ʾ́ ʶˋ ˔ʶ  ˄  ̃ˀˋˎˏ̋  ˒˅ʶ˕˄ˋ  ̓ˎ ˀ˄ʶ̞ -̱

ˇʶ̀ ˍ˗ˉ ˅ʶ˄ ʶʻ́ʺˁ ˓ʺ˕ː̀ˀ ʺ̞ˀ˒ ˈˋ̩ˍ˗ˉˋʺ̞ˀˋ:  

ʊʧʈʖʈʝʟʩʐʜʟʩʝ 

1. ʗʗ ʈʊʝ ˏʶ˔̄ ʶ́ ˀ˓̀ʁʸˀ̝ʶ˄ ʶ ̀ʶ˕˂ ˀ,˓ y ˍ˕˃ 135, ̓  ː48 

2. ʗʗ ʈʊʝ ʡʶ˔̄ ʶ́ ˀ˓ʶ̀ ʶy ˀ̝ʶ˄ ʶ ̀ʶ˕˂ ˀ ˓ y ˍ˕˃ 136, ̓  ː35 

3. ʗʗ ʈʊʝ ˏʶˌ̝ˍ̀ ʶ˄ ʶ ̀ʼ ːww.mfa.am  

                                                           
1 ʡ. ʠˍʷʶˋˊʶˋ  çʥ˕ʶ˒˔ʶˋˀ ˋ˄ʶ˔ˉʶˉʷ  ʗʗ ʶʻʸʶˊˀˋ ˙ʶˇʶ˙ʶ˄ʶˋˍ˗ʾˊʶˋ ˄ˍˇˉˋˍ˕ˍˌˀˎˋʺ˕è ʗʗ 

ʡʝ ʋ˕ʶ˒˔ʶˉʶ˔ ʖʶˋʶˊʶˋˀ ʶˋ˓ʶˋ ʈʣʗʒ çʣʶʻˉʶ˓ʶ˕ʶ˄ʶˋ ʶˋ˓˔ʶˋʸʶˊˀˋ 

˅ʺ˔ʶʻˍ˔ˍ˗ʾˊˍ˗ˋˋʺ˕è, ʗʶ˔ˍ˕ 1, ʌ˕˜ʶˋ, 2014, ʼ ː508 
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çʣʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋyʁ ˊˀˋ ˅ʺ̝ʶ̒ ˍ̝ˍ˗ʾ́ ˍ˗ˋˋʺè̞, ʗʶ̝ ˍ ̞4, ʌ˕̃ʶ,̀ 2014  
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ȦȳȬȫȱȦ  ȲȳȦȼȦȰȦȳɅȳ 

ȲɎɓɎɗɘɋɖɗɘɈ ̊ɔɇɔɖɔɓɡ ȶɋɗɕəɇɑɎɐɎɎ ȦɖɒɋɓɎɎ, ɒɑɆɊɞɎɏ ɗɕɋɜɎɆɑɎɗɘ əɕɖɆɈɑɋɓɎɥ 

ɐɆɊɖɔɈ Ɏ Ɉɔɋɓɓɔɉɔ ɔɇɖɆɍɔɈɆɓɎɥ,  ɗɔɎɗɐɆɘɋɑɢ  ɚɆɐəɑɢɘɋɘɆ ɒɋɌɊəɓɆɖɔɊɓɡɛ ɔɘɓɔɞɋɓɎɏ  

ȫɖɋɈɆɓɗɐɔɉɔ ȩɔɗəɊɆɖɗɘɈɋɓɓɔɉɔ ȹɓɎɈɋɖɗɎɘɋɘɆ   

ȳȦȵȶȦȨȱȫȳȮȫ ȨȳȫȾȳȫȯ Ȩȴȫȳȳȴȯ ȵȴȱȮȸȮȰȮ ȶȫȷȵȹȧȱȮȰȮ ȦȶȲȫȳȮɅ Ȩ 

ȴȸȳȴȾȫȳȮȮ  ȶȫȷȵȹȧȱȮȰȮ ȩȶȹȭȮɅ 

ȴɘɓɔɞɋɓɎɥ ɒɋɌɊə ȦɖɒɋɓɎɋɏ Ɏ ȩɖəɍɎɋɏ Ɏɒɋɤɘ ɗɘɖɆɘɋɉɎɝɋɗɐɔɋ ɍɓɆɝɋɓɎɋ, ɘɆɐ ɐɆɐ 

ɗɕɔɗɔɇɗɘɈəɤɘ ɖɋɞɋɓɎɤ ɖɥɊɆ ɕɋɖɈɔɔɝɋɖɋɊɓɡɛ ɍɆɊɆɝ ɖɋɉɎɔɓɆɑɢɓɔɏ ɇɋɍɔɕɆɗɘɓɔɗɘɎ 

ȶɋɗɕəɇɑɎɐɎ ȦɖɒɋɓɎɥ Ɏ Ɉɗɋɉɔ ɄɌɓɔɉɔ ȰɆɈɐɆɍɆ. Ȧɖɒɥɓɔ-ɉɖəɍɎɓɗɐɔɋ Ɉɔɋɓɓɔɋ 

ɗɔɘɖəɊɓɎɝɋɗɘɈɔ ɒɔɌɋɘ ɗɕɔɗɔɇɗɘɈɔɈɆɘɢ əɗɘɆɓɔɈɑɋɓɎɤ ɕɖɔɝɓɔɉɔ ɒɎɖɆ Ɏ əɐɖɋɕɑɋɓɎɤ 

ɇɋɍɔɕɆɗɓɔɗɘɎ Ɉ ɖɋɉɎɔɓɋ.  

ANZHELA MNATSAKANYAN 

First class junior serviceman of MOD HR and Education Department of the RA Ministry of 

Defense YSU, Faculty of International Relations, Applicant 

EXTERNAL MILITARY POLICY DIRECTION OF THE RA WITH REGARD TO THE 

REPUBLIC OF GEORGIA 

Relations between Armenia and Georgia are of strategic significance since they contribute 

to the solution of a number of primary security issues for the Republic of Armenia and the 

entire South Caucasus region. Armenian-Georgian military cooperation is mutually beneficial. 

The activation of that cooperation will promote the establishment of sustainable peace and 

strengthening of security in the region. 

ʤʌʥʈʖ  ʝʒʖʟʙʟʤʜʈʝ  
ʗʗ ʊʈʈ ʪˀˁ ˀ˒ˍ̆ʶ́ ˍ˗ʾ́ʶˋ, ˒ ˍ̟ˀˍˁˍʸˀʶˊˀ  ̃ˀ˕ʶ˓ˍ˗ˋ˙  ˀˀˋ˒̝ˀ˔ˍ˗̝ˀ  ˅ʶˊ̟̱ ˕ʹ,  

ʗʗ ʡʝ ʶˌ˂ ʶ̝ ʶ˄ ʶʻ̄ ˀ˓ʺ̞ʶ˅˒˄ˀ ˎ ˓ʶ˕ˎˍ˗ʾ́ ʶˋ ʶ˓ʶʸ ˒ˏ  ʁ

ʈʍʊʈʜʒʝ ʈʝʥʦʈʝʊʟʩʐʜʈʝ ʦʌʤʈʖʈʜʒʝ ʦʈʧʉʌʧʈʖʛʈʝ  

ʈʧʑʌʫʈʉʈʝʈʖʈʝ ʗʒʛʫʌʧʏ 

ʈ̄ ʺ̀ʶʽˋʹ˅ʶ̀ ˍ˗˕ ʷˋˍ̞̱ ˌ̄ʁ ˉʷʳ ʻʻyʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˙ʶ̌ ʶ̇ ʶ˄ -ʁ

ˋˍ˗ʾ́ ˍ˗ˋˋ ʽˋ˄ʶˁ˓̱ ˗ˉ  ̓ˍ˕ˏʺ ˒ʶʻy ʶˊˀˋ ˌʶ˅ ʺ̞  ˀˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˅ʶ̄ -ʁ

˄ʶ˕ʸ  ̃ˀ  ̞ˉʺː ˋʺ̞ʶˑ ˍ˗ˉ  ̓˒ˍ̟ˀʶˁ-˔ˋ̝ ʺ˒ ʶ˄ ʶ,̀ ˙ʶ̌ ʶ̇ ʶ˄ ʶ,̀ ʶ˕̝ ʶ̇ ˀˋ, 

ˑʶʻ̄ʶ˄ ʶ,̀ ˔ʺ˂̀ˀ˄ʶ˄ ʶ,̀ ˀ˕ʶ˓ʶ˄ ʶ ̀  ̃ʶˊˁ ʷˋˍ˗ˊʾ  ˀ˚ˏʺ̞ʶ̝ ˀ ˓ˍ ̠ʺ˕˄ʶ̞ -ʁ

ʿʶˉ˄ʺ ̝ˉˀːˍ̟ʶˑ ˍ˗ˉˋʺ̞ ,ˀ ˏʺ̝ ˍ˗ʾ́ ʶˋ ˄ˍˇ̄ˀ ˖ ˆʺˑ̀ʁ ˕˄˓̱ ˇ ˅ʶ̄ ʶˏ ʶ̝ ʶ -˒

˂ʶ  ̀ʸˍ˕˃̱̌ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,ˀ ˀˋˎˏ̋  ˒ˋʶ ̃˙ʶ̌ ʶ̇ ʶ̟ ˀ̀ʺ̞  ˀˍ ̠ˋ˕ʶˋ˖ ˅ʶ˒ ʶ̞ -ʁ

˄ʶ˄ ʶ ̀ˉˀʶ˓ˍ˕ˍ˗ˉˋʺ̞  ˀʸˍ˕˃̱ ˗̀̋ ˍ˗ʾˊʶˋ ˅ʶ̄ ʶˁ ˀ˕: 

ʉʶ̀ ʶˁ  ˀʷʶˑ ʺ˕ʳ ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ, ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋ, ˍˁˍ˕˔, 
˔ʺ˒ ʶ,˄ ̄ ʶ˄ ʶ˕́ʶ,˄ ˏ ʺ̝ ˍ˗ʾ́ ˍ˗ˋ, ˅ ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ˍ˗ˋ, ʁ ˋ̂: 
ʥʺ˕ːˀˋ ˔ʶ̞ ˀ̀ʺ̞  ˀʶˌ˂ ʶ˕˅ ʶ̇ ʶ̌ ʶ̇ ʶ˄ ʶ ̀ʻʶ˕yʶ̟ ˍ˗ˉˋʺ̞ ,̔ ˉˀːʶʻyʁ ˊˀˋ 

 ̃˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ˀ˕ʶʹ̞̱ ˗ʾ́ ʶˋ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ  ̃

http://www.sam.gov.az/pdf/SAM-Review-7-web.pdf
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ˑʶʻ̄ʶ̇ ʶ̌ ʶ̇ ʶ˄ ʶ ̀˃ʶ˓ ʶˁ˓̱ ˇ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ̔ʶˋ˅ ˕ʶʿʺˌ̝̱ ˗ʾ́ ˍ˗ˋ ʺ  ̀

ʶˑʶːʶ˖̱̀ ˗ˉ ˓ʺ̞ʶ̀ ʶˊʺˁ̱˗ ʗʶ́ ʶ˒̝ʁ ˋ  ˀ ʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ʶʻy ʶˊˀˋ ʶ -̀

˓˔ʶˋy̱ ˗ʾ́ ʶˋ, ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ  ̃ʶ˕̝ ʶ̇ ˀˋ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ˅ˀˉ̀ʁ-

˄ʶ ̀ˍ˗ˇ̱̌ ˗ʾ́ ˍ˗ˋˋʺ̞ ,̔ ˒ ˏʶˑ̀ʁˁˀ˙̀̋ ˕ˋ ˍ ̠ʶˑʶː̀ʁ ˊ̱̀ ˗ʾ́ ˍ˗ˋˋʺ̞ :̔ 

ʈˋ˓̝ʶˋyˍ˗ʾ́ ʶˋ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ˅ˀˉ̀ʁ˕ʶ ̞˂ˋ́ ˀ˕ˋ  ̓ʶʻy ʶˊˀˋ ʶ -̀

˓˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓ˍ˗̄̔, ˍ˕ˀ ʶˑʶː̀ʁ ˊˀˋ ˋˏʶ̝ ʶ˄  ̔ˏʺ˔˙  ̓ˁˀ̀ ˀˍ ˎ

ˉˀʶˊˋ ʶʻy  ˀʸˍ́ʶˏʶ˅ˏ ʶ̀ ˍ˗ʾ́ ʶˋ, ˋ˕ ʁˏʺ̝ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ, ˅ʶ˒ ʶ̞ ʶ˄ ʶ˄ ʶ-̀

˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀˄ˊʶˋ̇ˀ ʶˉ̞ ʶˏˋʹ̄ʁ ,̀ ʻʶ˕yʶ˖̄ʶ ̀ʹʺˉ ˍ˗ˇˇ˓ʶ ˃ʶˑ˄  ʁ˒ˏʶ-ˑ

ˋʶˁ ˀ˙̞̀̋ ˀ˖ ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ˍ˗ˋ ,̔ ʶˊˁ˜ ˋʶ˂ ʶ̝ ʺ˒  ˀ ʹ˕ʶˋ˙ ˄ʶˋ˂ʶ˕y ʺˁˍˇ 

ˉˀʶ˒̀ʁ˄ʶ ̀ˍ ̠˅ʶ̄ ʶ˄ ʶ˕ʸ˓ʁ  ˃˄ʶˑ ˍ˗̟˄ʁ ʶ˕yʺ˕: ʖʶ˕̃ˍ˕  ̓ʽˋʹy˃ ʺˁ, ˍ  ̞ʾ  ̋

ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ ,̔ ʾ  ̋ʹ˕ ʁʶˏʶ˅ ˍ˓̄ʁ ˋˋ ˍ˗ˇˇ˓ʶ ˃˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗-

ʾˊˍ˗ˋ  ̔˄˕ˍ˗ˉ  ̓ˉˀː́ˀ ˒̟ˀ ˏˁˀ̀ʶ ̞ʷˋˍ˗ˊʾʳ ʹ˕ʶ̀ˍ˓ ˅ʶˋ́ʺ˕ˆ ˏʶ˅ ʶˋːʺˁˍ˓ ˀˋˎ-

ˏʺ ˒ˀˌ˂ʶ̀ ʶ˄ ʶ ̀ʶˉ̫ ˍˇːʁ˄ʶ,̀ ʶˊˋˏ̋  ˒ʼ ˁ˅ʶ˒ ʶ̞ ʶ˄ ʶ˄ ʶ ̀ˍ ̠ʶˋ˅ ʶ̝ ʶ˄ ʶ ̀

˄ʶ̞ ˍ̌ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ʶ̄ ʶ˂ˉ̫̱ ˗ˉ1:   

ʗʶ˕˄  ̓ˋˌʺˁ, ˍ  ̞ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʸʶ̌ ʶ̆ ʶ̞  ̔ʶˑʶː  ̓˙ʶˌ˓̋ ˁ 

ʹʺˑ˜˒ ˅ˀˋ ʶˌ˂ ʶ˕˅  ˀ ˉ˔ʶ˃ˍˇ̞̀̋  ˀ ˄ˍˇ̄ˀ ˖: ʗˀˋ ʠˀ̀ʶ˒̝ʶ̀ ˍ˗ˉ ʶʻy ʶˊˀˋ  

ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ʶ˕̟ʺ̞  ̔ʹˀ̝ʶ˕˄˓̱ ˗ˉ ʼˀˋ ʾʺʱ ˋʺ˕̇ˀ ˋ,  ̃ʾʺʱ ʶ˕̝ ʶ̇ ˀˋ 

˒ˏʶˑ̀ʁˁˀ˙̞̀̋ ˀ˖ ˏʶˌ˔ˏʶˋ˓ ʺˁˍ˗ ˔ʺ˒ ʶˋ˄ˊˍ˗ˋˀ˖: ʈ˓ʺˁˀˋ, ˉˌʶ˄˓̱ ˗ˉ ʼˀˋ 

ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀˅ʶˊʺ̟˄ʁ ʶ˕yʺ˕, ˒˔ʺˇ˃˓ˍ˗ˉ ʼˀˋ ʹ˕ʶˋ˖ ˀ˕-ʁ

˄ʶ̀ ʶ˖̄ʶ ̀˅ʶ̄ ʶ ̞ʶˋ˅ ˕ʶʿʺˌ˔ ˉˀːˍ˖̀̋ ˕: ʈ˕ˀ˒̝̱˔ʺˁ  ̔˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ 

˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀ˉʺʾˍʹ̞̀̋  ˀ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ˀ  ̞ʸʶ̌ ʶ̆ ʶ˕̀ ʺ̞  ˀ˅ˀˉ̱̇ ˗ˉ ˒ʶ˅̄ -ʁ

ˋˍ˗ˉ ʼ ̞˙ʶ̌ ʶ̇ ʶ̟ ˀ̀ʺ̞  ˀʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˎʶ̆ ʶ̀ ˀ̩ :̔ ʉ. ʤˏˀ̀ˍ̒ʶ ̀˙ʶ̌ -ʁ

˙ʶ̟ ˀʶ˄ʶˋ ˓ˀ̍ʶ˄  ˀ˅ˀˉ̀ʁ˄ʶ ̀ˋˏʶ̝ ʶ˄  ̔˅ʶ̄ ʶ̞ ˍ˗ˉ ʼ ̞ ç˂ ʶ̌ ʶ̌ ˍ˗ʾ́ ʶˋ  ̃

˄ˊʶˋ̇ˀ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓ˍ˗̄̔è: ʐ. ʗˍʷ˒ˀ ʶˌ˂ ʶ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ ˅ -˒

˔ʶ˄ ˍ̞ʺˋ ˅ˀˉ̀ʁ˓ˍ˕˓̱ ˗ˉ  ̓ ʶˊˋ ʸʶ̌ ʶ̆ ʶ̞ ,̔ ˍ  ̞ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋ  ̔ ˄ˍˎ˓ʁ  ˃  ̓

ˏʶˌ˔ˏʶ̀ ʺˁˍ˗ ˀ  ̞˙ʶ̌ ʶ̇ ʶ̟ ˀ̀ʺ̞  ˀˌʶ˅ ʺ̞ ,̔ ʶˏʶ˅ ˍ˓ʺˁˍ˗ ˋ˕ʶˋ˖ ʶˋ˓ ˔ʶ-̀

ʸˍ˗ʾ́ ˍ˗ˋʽ̀ ˚ʸ̝ʶy ˍ˕˃ˁ̋ ˍ˓ ˔˕ʶ̄ʶʹ̞ˍ˗ʾ́ ʶˋ ˔ʶ  ˄ʺˇʶ˃ ˑʺ˒ˍ˗˕˒ˋʺ̞ :̔ ʏ˒ ̝

ʑʶ -̀ʑʶ  ˄ʣˍ˗˒̱ ˊˀ` ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ  ̃ˀˋ˙̀ʁˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˋ˄ʶ˔̄ʁ ˉʷ 

˅ˍyʶ̝ ʶ̞ ˍ˗ʾ́ ˍ˗ˋ  ̔ˏʺ˔˙  ̓ˁˀ̀ ˀˏʺ̝ ˍ˗ʾ́ ʶˋ ˄ʶ˕̃ˍ̞ʶy ˍ˗ˊˋ ˅ˍyʶ̝ ʶ̞ ˍ˗ʾ́ ˍ˗-

ˋ 2̔: 

ʈˋ̂  ˀ  ̃˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ʸʶ̌ ʶ̆ ʶ˕̀ ʺ̞  ̔

ˍ˗̀ʺˋ ˏʶ˔̄ ʶ˄ ʶ ̀˂ˍ̞  ̔ʶ˄ˍ˗ˋ˙ˋʺ˕: ʉʶˊ˖ ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˔ʺ˒ ˍ˗-

ʾˊˍ˗ˋ  ̔ˉˌʶ˄˓̋ ˁ  ̓ʶʻy ʶˊˀˋ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˒˔ʺˇ˃ˉʶ ̀ˍ ̠ʻʶ˕yʶ˖̄ʶ ̀ʿ -ʁ

ˉʶ̀ ʶ˄ ʶˌ˕ː̀ʁ ˍ˗ˉ, ˀˋˎ  ˀˏʶ̞ ʶy ʶ́ ˍ˗ˉ ˉˀˋˎ ˚˕˒ ˌʶ̞ ˍ˗̀ʁ ˄˓ˍ˗ˉ  ̓ʹ˕ ʁʶˑʶ-̀

ˆˀˋ ˄ˍˇ̞̄̋  ˀˍ ̠˅ʶ˔˄ ʶ̀ ˀˌ̞̀̋ ,ˀ ˉʶ˒̀ʶ˓ ˍ̞ʶˏ ʺ˒ʳ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏ -ʁ

˅ˍ˓̄ʁ  ̀˄ʶˑ ˍ˗̟˄ʁ ʶ˕yʺ̞  ˀ˄ʶ̝ ʶ̞ ʺˁʶyˍ˕˃̱ ˗̄̔, ˚˕ˀ̀ʁˎʶ̆ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˅ -̋

˔ʶ̒ ˍ̝ˍ˗ʾ́ ˍ˗ˋ  ̔  ̃˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ʻʶ˕yʶ̟ ˍ˗ˉˋʺ̞ :̔ 

ʈʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋˋ ˍ˗̀  ˀ ˉ  ˀ ˌʶ˕˙ ʷʶˇ˄ʶ̟ ˍ˗̟ˀ ˎ̀̋ ˕` ˄ʶˏ˓ʶ ˃

ˉʶ˕ʹ˄ʁ ˋ˖ ˄ʺˋ˒ʁʸˍ˕˃̱ ˗̀̋ ˍ˗ʾˊʶˋ ˔ʶ˕̫ʺ˕ ˄ˍˇ̞̄̋  ˀ  ̃ ʶˑʶːˀˋ ˅ʺ˕ʾˀ ˋ 

                                                           
1 ȩɑɋɇɔɈ Ȯ.ȳ., ȳɆɜɎɔɓɆɑɢɓɆɥ ɇɋɍɔɕɆɗɓɔɗɘɢ ȶɔɗɗɎɏɗɐɔɏ ȺɋɊɋɖɆɜɎɎ: ɕɖɔɇɑɋɒɡ ɕɖɆɈɔɈɔɉɔ 

ɖɋɉəɑɎɖɔɈɆɓɎɥ, ȷȵɇ: ȹɓ-ɘ ȲȨȪ ȶɔɗɗɎɎ, 1998, ɗ. 10 
2 ȱɋɗɐɔɈ Ȳ. Ȧ., ȩɔɒɋɔɗɘɆɘɎɝɋɗɐɎɋ ɕɖɔɜɋɗɗɡ Ɏ ɘɋɔɖɎɥ ɇɋɍɔɕɆɗɓɔɗɘɎ, çȧɋɍɔɕɆɗɓɔɗɘɢè, N 4, Ȳ., 1994, ɗ. 
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ˉʶ˕ʹ˄̱ ˗ʾ́ ʶˋ ʸˍ́ʶˏʶ˅ˏ ʶ̀ ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶ ̞ʶˋ˅ ˕ʶʿʺˌ˔ ˏʶˊ̄ʶˋ̀ʺ̞  ˀʶˏ -ʁ

˅ˍ˓̄ʁ  ̀˅ʺ:̝ ʈʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʷʶˇ˄ʶ̟ ˍ˗̟ˀ ˎ̞̀̋  ˀʶˑʶˋˆ̟̀ʁ ˍ˗ˉˋ 

ʶˋ˅ ˕ʶʿʺˌ˔  ̓ˀ˕ʶ˄ʶ̀ ʶ˖̀ʺˁ ʶˋ̂-˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ˍ˗ˋ-ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋ-ˉˀːʶʻyʁ -

ˊˀˋ ˅ʶˋ̞ˍ˗ʾ́ ˍ˗ˋ ˙ʶˑ ʶ̄ ˀʶ˒̀ʁ˄ʶ ̀ˉʺ˂ʶ̀ ˀʻ̄ˀ ˅ˀ̄ʶ ̀˓˕:ʁ  

ʛʶ˒̀ ʶy ˀ̝ʶ˄ ʶ ̀ʸ˕ʶ˄ʶ̀ ˍ˗ʾ́ ʶˋ ˉʺː ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ʶ˕̟-̋

˕  ̔ ˙ˋ̀ʶ˕˄ˍ˗ˉ ʺ  ̀ ˔ʶ˕̫ʺ˕ ʶˑˍ˗ˉˋʺ̞ˍ˓: ʝʺ ̌ ʶˑˍ˗̱̄ ˓ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ 

ʶˏʶ˅ ˍ˓̄ʁ  ̀˅ʶ˕̟ʺ̞ ,̔ ˍ˕ˏʺ ˒˄ʶ̀ ˍˋ, ˓ʺ̞ʶ̫ ʺ̞ˍ˗ˉ ʺ  ̀˅ʶ˒ ʶ̞ ʶ˄ ʶ˄ ʶ-̀˙ -ʁ

ˇʶ̇ ʶ˄ ʶ ̀˄ˊʶˋ̇ˀ ʶˑʶˋ̂ˀ ˋ ˄ˍˇ̞̄̋ ˀˋ ˍ ̠ʸˍ˕˃̔ ˋʾʁ ˖̀ʺ̞ˀˋ, ˍ˕ʽ ˏʶˊ̄ʶ̀ -ʁ

˓ˍ˕˓ʁ  ˃  ̓˔˓ˊʶˁ ʿʶ̄ ʶ̀ ʶ˄ ʶˌ˕ː̀ʁ  ˀ˄ˍˋ˄̞̋  ̝˅ʶˋyʶ̄ ʶˋ˙̞̀̋ ˍ˓: ʓʶˊˋ ʶˑˍ˗-

ˉˍ˓ ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˂ˋ́ ˀ˕ˋ ʽˋʹy˄̞ ˍ˗ˉ  ̓ˉʶ˕ʹ˄ʁ ˋ˖ ˄ʺˋ˒ʁʸˍ˕-

˃ˍ˗̀̋ ˍ˗ʾˊʶˋ ʷˍˁˍ˕ ˄ˍˇ̞̄̋ ,̔ ʶˑˋˎ˓̱ ˗ˉ ˀˋˎˏ̋  ˒ˉʶ˕́ˍ˗  ̃˙ʶ̌ ʶ̇ ʶ̟ ˍ˗ ˀ˕-ʁ

˓ˍ˗ˋ˙ˋʺ̞  ˀ  ̃ʶʻʶ̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ, ˋ˕ʶˋ˖ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ 

ʶˏʶ˅ ˍ˓̄ʁ ,̀ ʶˊˋˏ̋  ˒ʼ ˁ˅ʶ˒ ʶ̞ ʶ˄ ʶ˄ ʶ-̀˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀˄ʶ˕y  ˀˏʶ˅ˏʶˋ̄ʶ ̀

ˍ ̠ ʶˉ̞ ʶˏˋʹ̄ʁ  ̀ ˅ʺ ̝ (ˋʺ˕̇ˀ ˋ ˍ ̠ ʶ˕̝ ʶ̇ ˀˋ ˅ʶ̄ ʶˎ ʶ ̆ ˒ˏʶˑ̀ʁˁˀ˙̞̀̋  ˀ

˅ʶˌ˓ʶˑ̄ʶˉʷ)1: 

  ʈʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ˀˉ̀ʁ ˂ˋ̞́ˀ  ̔ ʹˀ̝ʶ˕˄ ʺˁˀ˒ ʶˋ˅ ˕ʶʿʺˌ˔  ̓

ʶˑʶˋˆ̀ʁ ˖̀ʺˁ ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ, ˏʺ̝ ʶ˄ ʶ ̀  ̃ʶˋ˅ ʶ̝ ʶ˄ ʶ ̀ˉʶ˄ ʶ˕́ʶ-˄

ˋʺ̞ :̔ ʏˋʹ ˍ˕ˍ˗ˉ, ʶˋ˅ ˕ʶʿʺˌ˔  ̓ˋ˄ʶ̝  ˀˍ˗̀ʺ̀ʶˁ, ˍ  ̞ˊˍ˗̞̇ʁ ʶˋˎˊˍ˗˕ ˉʶ˄ ʶ-̞

ʹʶ˄ ˀˋ ˄ʶ̞ ˍˇ ʺ  ̀˅ʶ̄ ʶˏ ʶ̝ ʶ˒˂ ʶ̀ ʺˁ ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˍ˕ˍ̩ʁ˄  ˀ

ˍˁˍ˕˔ˋʺ˕, ˍ˕ˍˋ˙ ˄ʶˏ˓ʶ ˃ˁˀ̀ʺˋ ʶˊ˒ ˄ʶ ̄ʶˊˋ ˄ˍˋ˄̞̋  ̝˂ˋ́ ˀ˕̞̀̋  ˀˀ˕ʶ˄ -ʁ

ˋʶ˖̄ʶ ̀˅ʺ:̝  

ʦʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʺˋʾʶʹ̞ˍ˗ˉ  ̓˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ˍ˗ˉ 

ʷˋʶ˄˓̱ ˇ ʶʻy ʺ̞  ˀ  ̃ʿˍ̌ˍ˓ˍ˗˕ʹˋʺ̞ ,ˀ ˀˋˎˏ̋  ˒ˋʶ ̃ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˄ʺˋ˒ʁ˄ʶ ̀

ˌʶ˅ ʺ̞  ˀˋ˄ʶ˔̄ʁ ˉʷ ˒ˏʶˑ̀ʁˁˀ̇ ˀʷʶ̟ ʶ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ: ʦʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶ -̀

˓˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃  ̓ˍ˗ʿʺ̞  ˀ˅ʶ̞ ʶ̫ ʺ̞ʶ˄̟ˍ˗ʾ́ ʶˋ ˏʶ˅ˏʶ -̀

ˉʶˉʷ, ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ  ˀʷˍˁˍ˕ ʺ˕˄˕̞̀̋ ˍ˗ˉ ˂ʶ̌ ʶ̌ ˍ˗ʾ́ ʶˋ ˅ʶ̄ ʶˎ ʶ ̆ʶ˕̄ -ʁ

˔ʶ˓ ˍ˕̄ʁ ˉʷ:  ʥʺ˕ːˀˋ ˔ʶ̞ ˀ̀ʺ̞ˀˋ ˉʺ˃ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶ-̀

ʸˍ˗ʾ́ ʶˋ ˅ʶˊʺ̟˄ʁ ʶ˕yʺ̞ˍ˗ˉ ʸʺ̞ʶ˄ ʶ́ ˍ˗ˉ  ̓˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ˉˍ̝ʺ̟ ˍ˗̄̔, 

˙ʶˋ̒ ˀ˔ʶ̞ ʶ˃ ʶˌ˕ː̀ʁ ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ʶ̄ ʶ˄ ʶ˕yʺ̞  ˀʹʺ˕ˋ ˍ ̠ˋˌʶ̀ʁ -

˄ˍ˗ʾ́ ˍ˗ˋ  ̔ʸˁˍ̫ʁ ˁ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ  ̃ʶˑʶˋ̂ˀ ˋ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʶˋ˓ ˔ʶ-̀

ʸˍ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀ʸˍ˕˃̱ ˗ˉ ʶˋ˅ ʶ̄ ʺ̄ʶ  ̝ʷʶ˕ˆ̞̟ʁ ʺˁ ʺ :̀  

  ʡʺ̝ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔˄ʶ˕̃ˍ̞ʶy ˍ˗ˊˋ ʷʶˇ˄ʶ̟ ˍ˗̟ˀ ˎ̞̀̋ ˀ˖ ˉʺ˄ˋ ,̓ 

ˍ  ̞ˋʺ̞ʶˑ ˍ˗ˉ  ̓ʶˊˋˏˀ˒  ˀˍˁˍ˕˔ˋʺ˕, ˀˋˎˏˀ˒ˀ˙ ʺˋʳ ˔ˋ̝ ʺ˒ ˍ˗ʾ́ ˍ˗ˋ ,̔ ˙ʶ̌ ʶ̇ -ʁ

˄ʶ̀ ˍ˗ʾ́ ˍ˗ˋ ,̔ ˉˌʶ˄ˍ˗ˊʾ ,̔ ˒ˍ̟ˀʶˁʶ˄ʶ ̀ˍˁˍ˕˔ ,̔ ˔ʺ̌ ʺ˄ʶ˔˓ ʶ˄ ʶ ̀  ̃ʼˋʺ˕ʸ -̋

˔ˀ ˄ˍ˗ˇ̱̌ ˗ʾ́ ˍ˗ˋˋʺ̞ :̔ ʡʺ̝ ˍ˗ʾ́ ʶˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˉʶ˒ ˀˋ ˂ˍ˒ ʺˁˀ˒ ʶˋ˅ ˕-ʁ

ʿʺˌ˔  ̓ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʶˑʶˋˆ̀ʁ ˖̀ʺˁ ˔ʶ˕̫ʺ˕ ʹˀ̝ʶˋ˄ˊˍ˗ˋˋʺ̞ˍ˓: ʝʶ -˂

˜ʶˑ ʶ,ː ˏʺ̝ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ˋˌʶ̀ʶ˄ ˍ˗ˉ  ̓˔ʶ̞ ʶ˃̇,ˀ ʶʻy ʶʷ̀ʶ-˄

ˎˍ˗ʾ́ ʶˋ  ̃˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀˅ʶ̄ ʶ˄ ʶ˕y  ˀˋ˄ʶ˔̄ʁ ˉʷ ˒ˏʶˑ̀ʁˁˀ̇ ˀˍ ̠˓˔ʶˋyˀ 

ʷʶ̟ ʶ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ: ʦ˓ˊʶˁ ʹʺˏ̇ˍ˗ˉ ˅ʶ˕˄  ̓˂ˍ˒ ʺˁ ˋʶ ̃ˏʺ̝ ˍ˗ʾ́ ʶˋ` ˍ˕ˏʺ ˒˙ -ʁ

                                                           
1 ʗʶˊʶ˒˔ʶˋˀ ʶʻʸʶˊˀˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋˋ ˍ˗ˇˇ˓ʶ˃ ˉʶ˕˔ʶ˅˕ʶ˓ʺ˕ˋʺ˕ʽ. ʶʻʸʶˊˀˋ ʶˋ˓˔ʶˋʸˍ˗-

ʾˊʶˋ ˑʶʻˉʶ˓ʶ˕ˍ˗ʾˊˍ˗ˋ // ʫˍʾʶˋːˊʶˋ ʗ.ʤ., ʗʶ˄ʶˉʶ˕˔ˍ˗ʾˊʶˋ ʼʾˋˍ˙ʶˇʶ˙ʶʸˀ˔ˍ˗ʾˊˍ˗ˋ: 

ʗʶˊʶ˒˔ʶˋˀ ˑʶʻˉʶ˄ʶˋ ˙ʶˇʶ˙ʶ˄ʶˋˍ˗ʾˊʶˋ  ̃ʶʻʸʶˊˀˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ ˅ˀˉˍ˗ˋ˙ˋʺ˕ʽ, ʌ .̞: ʗʗ 

ʡʝ ʋ.ʖʶˋʶˊʶˋˀ ʶˋ˓ʶˋ ʈʣʗʒ, 2010, ̓  ː686-688  
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ˇʶ̇ ʶ˄ ʶ ̀˅ʶ̄ ʶ˄ ʶ˕y  ˀʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˄˕ˍ̌ˀ ˉʶ˒ ˀˋ: ʌ  ˓˅ʶː ˍ˕́̔ ʳ ˏʺ̝ -ʁ

˄ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʺˋʾʶʹ̞ˍ˗ˉ  ̓ˏʺ̝ ʶ˄ ʶ ̀˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀˅ʶ̄ ʶ˄ ʶ˕y  ˀ

ˋ˄ʶ˔̄ʁ ˉʷ ˒ˏʶˑ̀ʁˁˀ̇ˀˋ ʹˀ̄ʶ˄ ʶˊʺˁ̱˗ ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋ, ˅ʶ̄ ʶˏ ʶ̝ ʶ -˒

˂ʶ  ̀ ˅ʶ̄ ʶ˄ ʶ˕ʸ: ʈˊ˒ ʶˑˍ˗̱̄ ˓ ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ ˄ˍˎ˓ʁ  ˃  ̓ ˍ ˎ

ˉˀʶˊˋ ˄ʶˋ˂ʶ˕y ʺˁʺˁˍ˗  ̃ ˎʺ̒ˍ̇ʶ˖̀ʺˁˍ˗ ʶˋ˓ ˔ʶˋyʁ ˊˀˋ ˒ˏʶˑ̀ʁˁˀ˙̞̀̋ ,̔    

ʶˊˁ˜ ʶˉ̞ ʶˏˋ́̋ˁˍ˗ ʶˋ̂  ˀ  ̃˙ʶ̌ ʶ̇ ʶ̟ ˀ̀ʺ̞  ˀˀ˕ʶ˓ˍ˗ˋ˙ˋʺ̞  ˀˍ ̠˚˕ˀ̀ʁ˄ʶ ̀ˌ -ʁ

˅ʺ̞  ˀˏʶˌ˔ˏʶˋ˓ ʶ˃ ˍ˗ʾ́ ˍ˗ˋ ,̔ ˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ ˅ˍʸ̱̃ ˕  ̃ˋˊˍ˗ʾʶ˄ ʶ ̀ʶ˕ʿ ʺ˙-

ˋʺ̞  ˀˏʶ˅ˏ ʶ̀ ˍ˗̄̔, ˏʺ̝ ˍ˗ʾ́ ʶˋ ˒ʶ˅̄ʶ̀ ʶʹ̞ʶ˄ ʶ ̀˄ʶ˕ʸˋ ˍ ̠ˀˋ˙̀ʁ˓ʶ̞ ˍ˗-

ʾˊˍ˗ˋ 1̔: 

ʈʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀˅ʶ̄ ʶ˄ ʶ˕yˍ˗ˉ ʶˑʶː̀ʁ ˊˀˋ ˔ -̋

ˇˍ˗ˉ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋˋ ʼʳ ˍ˕ˏʺ ˒ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ ˅ʶ̄ ʶ˄ ʶ˕y  ˀ ˄ʺˋ˔̞̱̀ ʶ˄ ʶ ̀

ˀˋ˒˔ˀ˔ˍ˗˔, ʸˍ˕˃̱ ˗̀̋ ˍ˗ʾˊʶˋ ˅˒̝ʶ  ˄ˍ˗ˇ̱̌ ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˓ ˍ ̠ʸˍ˕˃ʁˑˍ˗ˊʾˋʺ̞ˍ˓ 

˚ʿ˔˓ʶ ˃ˀˋ˒̝ˀ˔ˍ˗̟ˀ ˍˋʶˁ ˅ʶ̄ ʶ˄ ʶ˕yˍ˓2: ʡʺ̝ ˍ˗ʾ́ ˍ˗ˋ  ̔ˍ ˎˉˀʶˊˋ ʶ˕̝ ʶ˅ ʶˊ-

˔ˍ˗ˉ  ̓ʶʻy ʶˊˀˋ ˌʶ˅ ʺ̞ ,̔ ʶˊˁ ˋʶ ̃ʺ˕ʶˌ˂ʁ˓ˍ̞ˍ˗ˉ  ̓ʹ˕ʶˋ˖ ˀ˕ʶ˄ʶ̀ ʶ̟ ˍ˗̄̔ 

ˏʺ̝ ˍ˗ʾ́ ʶˋ ˚˕ʺˋ˒ʹˀ˕, ʸˍ˕˃ʁʹˀ˕ ˍ ̠ʹʶ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˉˀːˍ̟ˍ˓: 

ʡʺ̝ ʶ˄ ʶ ̀ˉʶ˕̄ˀˋ̞̀̋ ˀ˖ ˊˍ˗̞̇ʁ ʶˋˎˊˍ˗˕ˋ ˀ  ̞ˀ˕ʶ˓ʶ˒ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˌ˕ːʶ̀ -ʁ

˄ˍ˗ˉ ʶˊ˒ ˄ʶ ̄ʶˊˋ ˄ʺ˕ˏ ˉʶ˒̀ʶ˄̟ˍ˗ˉ  ̓ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓-

ˉʶ ̀ ˂ˋ́ ˀ˕̞̀̋  ˀ ˁˍ˗˃ˉʶ̀ :̔ ʈˊ̀ˍ̠ʁ ˉʺ̀ʶˊ̀ˀ ˓, ʶˊʹ ʸˍ˕˃̔ ˋʾʁ˖ˍ˗ˉ ˋ˕ʶˋ˖  

ʻʷʶ̌̋ ˖̞ʁ  ˃˔ʺˇˋ ˍ ̠ʹʺ̞  ̔ʼʶ˄ ʶ̀ ˍ̞ʺˋ ˉˀ̄ˊʶˋ̟ˀ˖ ˔ʶ˕̫ʺ˕ ʺ :̀ 

ʈʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ˔ʺ˒ ʶy ˍ˕˃̀˄ʁ ʶ ̀˅ˀˉˋʶ-

˂ˋ́ ˀ˕̞̀̋  ˀ ˂ˉ̫ ʶ˓ ˍ˕̄ʁ  ̀ ˅ʶ̄ ʶ̝ ʺ˙˒̝̱ ˗ˉ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ʶ̄ ʶ˄ʶ˕y̔ 

˄ʶ̞ ʺˁ ˀ  ̓ ʷˍ˓ʶˋ́ʶ˄ ʶˊˀˋ ˔ʺ˒ ʶ˄ ʺ̝ˀ ̟ ˋʺ˕˄ʁˊʶ˖̀̋ ˁ ˔ˋ̝ ʺ˒ ʶ˄ ʶ,̀  

ʸˀ̝ʶ̝ ʺ˂̀ˀ˄ʶ˄ ʶ,̀ ˔ʺ̌ ʺ˄ʶ˔˓ ʶ˄ ʶ,̀ ʷˋʶˏʶ˅ˏ ʶ̀ ʶ˄ ʶ,̀ ˅ˍʸ̱̃ ˕, ˒ˍ˖ˀʶ-

ˁʶ˄ʶ,̀ ˑʶʻ̄ʶ˄ ʶ,̀ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀  ̃ʶˊˁ ˍˁˍ˕˔ˋʺ̞  ˀ˔ʶ̞ ʶˋːʶ˔̄ʶˉʷ: ʈˊʹ ʺ -̀

ʾʶ˅ ʶ̄ ʶ˄ ʶ˕yʺ̞ˀ˖ ˊˍ˗̞̇ʁ ʶˋˎˊˍ˗˕ˋ ˀ  ̞˅ʺ˕ʾˀ ˋ ˍ˗̀  ˀʶ˕̝ ʶ̇ ˀˋ ˍ ̠ˋʺ˕̇ˀ ˋ 

˄ˍˇ̄̋ ˕:  

ʦˋ̝ʺ˒ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ˏʶ˅ ʶˋːˍ˗ˉ  ̓˒˔ʺˇ˃̋ ˁ ʶˊˋˏˀ˒  ˀ˔ˋ̝ -̋

˒ʶ˄ ʶ ̀˄ʶˑ ˍ˗˖˓ʶ˃˙, ˍ˕ʽ ˋʺ˕̇ˀ ˋ ˑʺ˒ˍ˗˕˒ˋʺ˕ˋ ˚ʸ̝ʶy ˍ˕˃ˁ̋ ˍ˓ʳ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀

ʶ˕́ ˊˍ˗ˋʶ˓ ʺ ̝ ˓ʺ̞ʶ˕̝ʶʹ̞ˍ˗ʾ́ ʶˋ ˄ʶ̞ ˍ̌ˍ˗ʾ́ ˍ˗ˋ ˄ʶˏ ʶ˅ ˍ˓  ˀ ʺ˕˄̞ˀ ʶ -̀

˓˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˉ̞ ʶˏˋʹ̄ʁ  ̀  ̃ʿˍ̌ˍ˓˕́ˀ ˅ˀˉ̀ʁ˄ʶ ̀ˏʶ˅ ʶˋː̱̄ ˗ˋ˙ˋʺ̞  ˀʷ -ʁ

˓ʶ̞ ʶ˕̄ʶ ̀˅ʶ̄ ʶ,̞ ʶˋ˅ ˕ʶʿʺˌ̝̱ ˗ʾ́ ʶˋ ʹʺˏ̇ˍ˗ˉ ˄˄ʶ̞ˍ̌ʶ̀  ʁʺ˕˄ˀ̞  ̔ˏ -ʁ

˅ʺˁ ˍ˕ˍ̩ʁ˄  ˀʿʶ̄ ʶ̀ ʶ˄ ʶ˅ ʶ˔˓ ʶ˃ ˍ˗ˉ: ʦˋ̝ʺ˒ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ˏ -̋

˔ˍ˗ʾ́ ʶˋ ʶˋ˄ ʶ˂ ˍ˗ʾ́ ʶˋ  ̃ˀˋ˙̀ˀ ˌ˂ʁˋˍ˗ʾ́ ʶˋ ˄ʶ˕̃ˍ˕ ˅ˀˉ̞̇̋ ˀ˖ :̓ ʦˋ̝ʺ˒ -ʁ

˄ʶ ̀ʶˋ˄ ʶ˂ ˍ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ˄ˍˋ˄̞̋  ̝˃˕ʶʸ̞̞̋  ˀ

ˉˌʶ˄̄ʁ  ̀ʿʶ̄ ʶ̀ ʶ ˄ʶˑʶː̀ʁ ˊˀˋ ʺ  ̀˅ʺ˔̃ˊʶˁ ˍ˗ˇ̱̌ ˗ʾ́ ˍ˗ˋˋʺ̞ʽʳ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀

 ̃ ˒ˍ̟ˀʶˁʶ˄ʶ ̀ ʺˋʾʶ˄ ʶˑ ˍ˗˖˓ʶ˃˙̞̀̋  ˀ ʻʶ˕yʶ̟ ˍ˗ˉ, ʺ˕˄̞ˀ ˅ʶ̄ ʶ˄ ˍˇ̄ʁˋ  ˀ

ʻʶ˕yʶ˖̄ʶ ̀˅ʶ̄ ʶ ̞ʶˋ˅ ˕ʶʿʺˌ˔ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ʸˍ̝ˀ̀ ʺ̞  ˀ˒˔ʺˇ˃̱ ˗ˉ, ʼ˄ˍˁ̱-

ʸˀʶˏʺ˒ ˉʶ̇ ˍ˗˕ ʶ˕̝ ʶʹ̞ʶˋ̇ ˀʾˍ̌ʶ˕˄ˍ˗ˉ, ʶˋʾ ʶ̆ ˍ ̀˔ʺ˂̀ˍˁˍyˀʶˋʺ˕  ˀ˄ -ˀ

˕ʶˑ ˍ˗ˉ  ̃ʶˊˁˋ: ʟ˕ˍˌ ʺ˕˄˕̞̀̋  ˀ˅ʶ̄ ʶ ̞ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ʷ -ʁ

ˇʶʹ̞ˀˎ  ̔ʸˋʶ˅ʶ˔˓ˍ˗ˉ  ̓ˍ˕ˏʺ ˒˅ˀˉ̀ʁ˄ʶ ̀  ̃ˀ  ̞ʶˋ̄ ˀːʶ˄ ʶ ̀ʶʻ́ ʺ̟ˍ˗ʾ́ ˍ˗ˋˋ 

                                                           
1 ȹɖɗəɑ Ȧ.Ȫ., ȩɔɗəɊɆɖɗɘɈɔ Ɉ ɗɘɖɆɘɋɉɎɎ əɗɘɔɏɝɎɈɔɉɔ ɖɆɍɈɎɘɎɥ. Ȳ.: ȶȦȩȷ, 2000, ɗ. 85-86  
2 ȵɖɆɈɔɈɆɥ ɔɗɓɔɈɆ ɔɇɋɗɕɋɝɋɓɎɥ ɓɆɜɎɔɓɆɑɢɓɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ ȶɔɗɗɎɏɗɐɔɏ ȺɋɊɋɖɆɜɎɎ: ȲɔɓɔɉɖɆɚɎɥ / 

ȵɔɊ ɖɋɊ. Ȧ.Ȩ.ȴɕɆɑɋɈɆ, Ȳ.: ɄȳȮȸȮ-ȪȦȳȦ, 2004, ɗ. 13 
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 ̓ ˍ˗̀ʺ̀ˍ˗ˉ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˉˊˍ˗˒ ˍˁˍ˕˔ˋʺ̞  ˀ ˍ ̠ ʹ˕ʶˋ˖ ˌ˕ːʶ̀ ʶ˄̀ʺ̞ˍ˗ˉ 

˓ʶ˕˓ˍˇ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˓˕ ʁ (˚̞ ˀ̀ʶ,˄ ʣˍ˗˒ʁ ˒̝ʶ̀  ˀʋʶˌ̀ˍ˗ʾ́ ˍ˗-

ˋˍ˗ˉ)1: 

  ʈˌ˂ ʶ˕˅ʶ˔ˋ̝̋˒ʶ˄ ʶ ̀˔ʺ˒ ʶˋ˄ˊˍ˗ˋˀ˖ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʺˋʾʶʹ̞ˍ˗ˉ  ̓

˅ʶ̄ ʶˌ˂ʶ˕˅ʶˊˀˋ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ˈʸ̀ʶʿ ʶ̄ ʺ̞  ˀ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ʶˋ ˋ˓ʶ̒ʺ̟ˍ˗ˉ, 

˅ˍ˗̄ʁˋˀ˒̝ʁ ˄ʶ ̀ʸˁˍ̫ʁ ˁ ˌˍ˗˄ʁ ˊˀ ʶˑʶː ʶ̟ ˍ˗ˉ, ˔ʶ˕̫ʺ˕ ʶʻy ʺ̞  ˀ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀

ʻʶ˕yʶ˖̄ʶ ̀ˉˀː˜ ˅ˋʶ̞ʶ˓ ˍ˕ ˅ʶ̄ ʶ̄ ʶ˒̀ˍ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓ˍ˗ˉ, ˀ˒˄ ˙ʶ̌ ʶ̇ -ʁ

˄ʶ ̀  ̃ˑʶʻ̄ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʺˋʾʶʹ̞ˍ˗ˉ  ̓ʶˌ˂ ʶ˕˅ˍ˗ˉ ˍ˗ʿʺ̞  ˀ˅ -ʁ

˕ʶ̫ ʺ̞ʶ˄̟ˍ˗ʾ́ ʶˋ  ̃˅ʶ̄ ʶˌ˂ʶ˕˅ʶˊˀˋ ˉʶ˄ ʶ˕́ʶ˄ ˍ˓ ʽˋʹ˅ʁˋˍ˗˕ ˂ʶ̌ ʶ̌ ˍ˗-

ʾˊʶˋ ˏʶ˅ˏ ʶ̀ ˍ˗ˉ, ˅ʶ̄ ʶˌ˂ʶ˕˅ʶˊˀˋ ˍ˗ʿʶˊˀˋ ˄ʺˋ˔̞̱ ˋ̞̀̋  ˀ˅ʻˍ̞̱ ˗ʾ́ ʶˋ ˅ -ʁ

˓ʶ˒ ʶ̞ ʶ˄ˌˑˉʶ ̀ʶˏʶ˅ ˍ˓ˍ˗ˉ: 

ʊˀ̝ ʶ̝ ʺ˂̀ˀ˄ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ˏʶ˅ ʶˋːˍ˗ˉ  ̓  ˀˌʶ ˅ʺ˕˄̞ˀ ʻʶ-̞

ʸʶ˖̄ʶ ̀˒˔ʺˇ˃̋ ˁ ʶˑʶː ʶ˓ ˍ˕ ˔ʺ˂̀ˍˁˍyˀʶˋʺ˕ ,ˀ ʺ˕˄̞ˀ ʸˀ̝ʶ˄ ʶ ̀˄ʶ̞ ˍ̌ˍ˗-

ʾˊʶˋ  ̃ˉ˔ʶ˓ˍ˕ ˉ˕̟ˍ˗̀˄ʁ ˍ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀˄ʶˑ ˍ˗̟˄ʁ ʶ˕ʸ: 21-˕  ́ʹʶ̞ ˍ˗ˉ 

ʸˀ̝ʶ̝ ʺ˂̀ˀ˄ʶ˄ ʶ ̀ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ ʺ˕ʶˌ˂ʁ˓ˍ̞ʺˁˍ˗ ˅ˀˉ̀ʁ˄ʶ ̀ ˍ˗̌ -ˀ

ˋʺ˕ˋ ˍ ̠ˉˀːˍ˖̀̋ ˕ˋ ʺˋʳ ˉˌʶ˄ʺˁ ˉˀʶ˒̀ʁ˄ʶ ̀ʸˀ̝ʶ˅ ʺ̝ʶ̒ ˍ̝ʶ˄ ʶ ̀  ̃˔ʺ˂̀ -ˀ

˄ʶ˄ ʶ ̀ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋ, ˒ʶ˅̄ʶ̀ ʺˁ ʶˑʶː̀ʁ˅ʺ˕ʾ ˅ˀˉ̀ʁ ˂ˋ́ˀ ˕̞̀̋ ,̔ 

˂˕ʶ˂ˍ˗˒̋ ˁ ʸˀ̝ʶ˄ ʶ ̀ˉˌʶ˄ˍ˗ˉˋʺ̞ ,̔ ʶˏʶ˅ ˍ˓ʺˁ ʸˀ̝ʶ˄ ʶ ̀˅ʶˊ˔̀yʁ ˍ˕˃̱ ˗-

ʾˊˍ˗ˋˋʺ̞  ˀˍ ̠ˉ˔ʶ˓ˍ˕ ʶˌ˂ ʶ̝ ʶˋ̇  ˀˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ˍ˗ˋ ,̔ ˂˕ʶ˂ˍ˗˒̋ ˁ ʶʻ̀ ˀ˓ 

ˉ˕̟ʶ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔ ʶ˕̝ ʶʹ̞ˍ˗ʾ́ ʶˋ ˉʺː ʸˀ̝ʶ̝ ʺ˂̀ˀ˄ʶ˄ ʶ ̀ ˋ˓ʶ̍ˍ˗ˉˋʺ̞  ˀ  ̃

ʹ˕ʶˋ˖ ʸˍ˕˃̀˄ʁ ʶ̀ ˍ˗ˉ ˋʺ˕ʹ˕ˉʶ,̀ ʶ˕́ ˊˍ˗ˋʶ̫ ʺ̞ʶ˄ ʶ ̀ ˔ʺ˂̀ˍˁˍyˀʶˋʺ˕  ˀ

ˉˌʶ˄̄ʁ  ̀˅ʶ˕̟ʺ̞ˍ˗ˉ ˍ ̠ˉ  ˀˌʶ˕˙ ʶˊˁ ˉˀːˍ̟ʶˑ ˍ˗ˉˋʺ˕:  

ʦʺ̌ʺ˄ʶ˔˓ ʶ˄ ʶ ̀ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ˀˉ̀ʁ ˂ˋ̞́ˀ  ̔ ˓ʺ˕ːˀ ˋ ˔ʶ̞ ˀ̀ʺ̞ˀˋ 

ʶˑʶ˓ʺˁ ˉʺ˃ ˎʶ̆ˍ ˓˙ˋ̀ʶ˕˄̄ʁ  ̀ʶˑʶ˕˄ʁ   ̓ʹʶ˕̂ʺˁ ʸˁˍ̫ˁʁ ʶ˖̄ʁ ,̀ ˀˋ̝ʺ˕̀-̋

˔  ˀʻʶ˕yʶ˖̄ʶ,̀ ˋʶ ̃ʸˁˍ̫ʁ ˁ ˀˋ̨ˍ˕̄ʁ˖ˀˍˋ ˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ ˆ˜ʶ˓ˍ˕̄ʁ  ̀

ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ: ʈˊˋ ˀ  ̞ˋˌʶ̀ʁ˄ˍ˗ʾ́ ʶˉʷ ˅ʶ˓ ʶ˒ ʶ˕˓ˍ˗ˉ  ̓ˑʶʻ̄ʶ˄ ʶ,̀ ˔ˋ̝ -̋

˒ʶ˄ ʶ ̀  ̃˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ˍˁˍ˕˔ˋʺ̞  ˀʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˂ˋ́ ˀ˕̞̀̋ ˀˋ: ʦʺ̌ʺ˄ʶ -̝

˓ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʺˋʾʶʹ̞ˍ˗ˉ  ̓˔ʺ̌ ʺ˄ʶ˔˓ ʶ˄ ʶ ̀˔ʶ̞ ʶ˃̇ ˀˏʶˌ-̝

ˏʶˋ˓ ʶ˃ ˍ˗ʾ́ ˍ˗ˋ, ˔ʺ̌ ʺ˄ʶ˔˓ˍ˗ʾ́ ʶˋ ˄ˀ̞ʶˑ ˍ˗ˉ ˉˀʶˊˋ ˓ʺ˕ː̀ˀ ˀ˒ ˅ʶ˒̟ʺʶ˔ʺ-

˕ʺ̞  ˀ˄ˍˇ̄ˀ ˖  ̃ˉˀʶˊˋ ˋˏʶ̝ ʶ˄ ʶˊˀˋ ˄ʺ˕ˏ̱ ,˓ ˔ʺ̌ ʺ˄ʶ˔˓ˍ˗ʾ́ ʶˋ ʸʶˇ˔̀ˀ ˍ˗-

ʾˊʶˋ ʶˉ̫ ˍˇː̱ ˗ʾ́ ʶˋ  ̃˅ʶ˒ ʶ̀ ʺˁˀˍ˗ʾˊʶˋ ˏʶˌ˔ˏʶˋ˓ ʶ˃ ˍ˗ʾ́ ˍ˗ˋ, ˑʶʻ̄ʶ˄ ʶ,̀ 

˙ʶ̌ ʶ̇ ʶ˄ ʶ,̀ ˔ˋ̝ ʺ˒ ʶ˄ ʶ,̀ ˒ˍ̟ˀʶˁʶ˄ʶ,̀ ʿˍ̌ˍ˓˕́ʁ ʸ̞ʶ˄ ʶ ̀  ̃˔ʺ̌ ʺ˄ʶ -̝

˓ʶ˄ ʶ ̀ˍ ̠˅ʺˑʶ˅ ʶ̌ ˍ˕́ʁ ˄˖̄ʁ  ̀˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀˅ʶ̄ ʶ˄ ʶ˕yʺ̞  ˀˏʶˌ˔ˏʶ -̀

˓ʶ˃ ˍ˗ʾ́ ˍ˗ˋ:  

ʫʶ̌ ʶ̇ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋˋ ʶˑʶːˀˋ ˅ʺ˕ʾˀ ˋ ˋˌʶ̀ʁ˄ˍ˗ˉ  ̓˙ʶ̌ ʶ̇ -ʁ

˄ʶ ̀ˑʺʿˀ̄  ˀʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ` ˄ʶ˂˓ʶ ˃ˋ˕ʶ̀ˀ˖, ʾ  ̋˔˓ˊʶˁ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋ  ̔˙ -ʁ

ˇʶ̇ ʶ˄ ʶ ̀ˀˋˎˏˀ˒  ˀˑʺʿˀˉ ˍ˗̀ ,ˀ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ˑʺʿˀ̄  ˀˁʺyˀ̝ˀ̄ ˍ˗ʾ́ ˍ˗ˋ, ˄ˍˋ˛-

ˁˀ˄˔̞̀̋  ˀˁˍ˗˃ˉʶ ̀ˍ ̠˄ʶˋ˂ʶ˕yʺˁ̄ʁ  ̀ʶ˕́ ˊˍ˗ˋʶ˓ ʺ ̝ˉʺ˂ʶ̀ ˀʻˉ, ˄ʶ́ ˍ˗ˋ ˀˋ˒-

˔ˀ̝ ˍ˗˔̀̋ ˕, ˋˏʶ̝ ʶ˄ ʶˊˀˋ ˘ˍ̆ ˍ˂ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʶˊˋˏˀ˒  ˀˉʺ˂ʶ̀ ˀʻ̄ˀ ʶ -ˑ

˄ʶ́ ˍ˗ʾ́ˍ˗ˋ, ˍ˕ʽ ˉˀʶʿʶ̄̀ʁ ʶ ˄ʶˏʶ˅ ˍ˓ˍ˗ˉ  ̓˅ʶ̄ ʶ˄ ʶ˕y  ˀʻʶ˕yʶ̟ ˍˇ ʸˍ˕-

                                                           
1 ȨɆɛɖɆɒɋɋɈ Ȧ.Ȩ., ȰəɑɋɞɋɈ ȷ.ȩ., ȳɆɜɎɔɓɆɑɢɓɆɥ ɇɋɍɔɕɆɗɓɔɗɘɢ ȶɔɗɗɎɎ. ȪɋɐɑɆɖɆɜɎɆɥ Ɏ ɖɋɆɑɢɓɔɗɘɢ. Ȳ.: 

ȨəɍɔɈɗɐɆɥ ɐɓɎɉɆ, 2003, ɗ. 260 
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˃ʶˑ̱̀ ˗ʾ́ ˍ˗ˋˋ ˍ ̠ʶ˕́ ˀʶ˄ʶ̱̀ ˗ʾ́ ˍ˗ˋ :̔ ʫʶ̌ ʶ̇ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˂ˋ́ ˀ̞  ̔

ʶˑʶ˓ʺˁ ˙ʶ ̀˄ʶ˕̃ˍ˕ ,̓ ˙ʶ̀  ˀˍ ,̞ ˀˋˎˏ̋  ˒ˋˌˍ˗ˉ ʺ  ̀ʷʶʻ̄ʁʾˀ˓ ˅ʺ̌ˀ̀ʶ˄̀ʺ˕ 

(ʝ.ʛʶ̇ ˀʶ˓ʺˁ,ˀ ʡ.ʤˍ̞ ˍ˄ˀˋ  ̃ʶˊˁˋ), ʁ ʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀

ʷˋˍ˗ˊʾ  ̓˄˕ˍ˗ˉ  ̃˅ʶˋ́ˀ˒ʶ̀ ˍ˗ˉ  ̓ʶʻy ʶˊˀˋ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ ˉˀːˍ˗˄̔: 

ʗˍʸ̱̃ ˕ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ ˏʶ˅ ʶˋːˍ˗ˉ  ̓ ʺ˕˄̞̱ ˗ˉ ˒˔ʺˇ˃̋ ˁ ˉˀːʶ˓ ʶˊ˕, 

ˍ˕ˍ˗ˉ ˅ˍ˗˒ʁˁˀˍ˕ʺˋ ˄ˏʶ˅ˏʁ ˋ˓ʺˋ ʶʻy ʶʷ̀ʶ˄ˎˍ˗ʾ́ ʶˋ  ̃ˏʺ̝ ʶ˄ ʶ̀ ˍ˗ʾ́ ʶˋ 

ʸˍ́ˍ˗ʾ́ʶˋ, ˅ʺ̝ʶy  ʁʻʶ˕yʶ˖̄ʶ ̀˅ˀˉ̇̔ ˄ʶʻ̄ˍˇ ˒ˍ˓ˍ̞ˍ˗ˊʾˋʺ˕ˋ ˍ ̠ʶ˓ʶ-̀

ʹˍ˗ˊʾˋʺ̞ ,̔ ʿˍ̌ˍ˓ˍ˗˕ʹˋʺ̞  ˀˏʶ˔̄ ˍ˗ʾ́ ˍ˗ˋ ,̔ ˁʺ̒ˍ˗ˋ, ˉˌʶ˄ˍ˗ˊʾ :̔ ʗˍʸ̱̃ ˕ ʶ -̀

˓˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀˅ʶ̄ ʶ ̞˄ʺˋ˒ʁ˄ʶ̀ ˍ̞ʺˋ ˄ʶ˕̃ˍ˕  ̓˓ʶ̞ ʺˁ ˙ʶ̌ -ʁ

˙ʶ˄˕ʾ̱ ˗ʾ́ ʶˋ ʻʶ˕yʶ˖̄ʶ ̀  ̃˅ʶ˕˒̝ʁ ˖̄ʶ ̀ʺˑʶˋ̱́ ˗ˋ ˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋ, 

ˏʶ˅ˏ ʶ̀ ʺˁ ˉˌʶ˄ˍ˗ˊʾ  ˀˍ ̠ʶ˓ʶˋ̱́ ˗ˊʾˋʺ̞  ˀʷˍˁˍ˕ ʶ˕ʿ ʺ̇ʶ˓ ˍ˕ ˔ʶ˕̞ ʺ̞ ,̔ ˋˊˍ˗-

ʾʶ˄ ʶ ̀  ̃ˉ˔ʶ˓ˍ˕ ˄ˊʶˋ̱̇˗ˉ ʹ˕ʶˋ˙ ʻʶ˕yʶ˖̀ʺˁ ˅ʶ̄ ʶˌ˂ʶ˕˅ʶˊˀˋ ˙ʶ̌ -ʁ

˙ʶ˄˕ʾ̱ ˗ʾ́ ʶˋ ʶ˕ʿ ʺ˙̞̀̋  ˀ˅ʺ ̝ˋʺ˕́ʁ ˌ̀ʶ˄ ˍ̞ʺˋ ˅ʶ̄ ʶʹ˕˓ʁ :˃  

  ʤˍ̟ ˀʶˁʶ˄ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʺˋʾʶʹ̞ˍ˗ˉ  ̓˙ʶ̌ ʶ̇ ʶ̟ ˀʶ˄ʶˋ  ̃˒ -̱

˖ˀʶˁʶ˄ʶ ̀˂ʶ̌ ʶ̌ ˍ˗ʾ́ ˍ˗ˋ, ˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ ˋʺ˕˒̱ ˗ˉ ˒ˍ̟ˀʶˁʶ˄ʶ ̀ʷ˜ʺˑʁ -̟

ˉʶ ̀  ̃˂ˀ˒˔ ˌʺ˕̝ʁ˓ˍ˕̄ʁ  ̀ʷʶ˖ʁ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ, ˉˀʶˊˋ ç˄ ʶˑ ˍ˗̟̱̌ ʶ˄ ʶè̀ ˅ʁ -

˄ʶ̄ ʶ˕̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀʶˑ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ, ˒ˍ̟ˀʶˁʶ˄ʶ ̀˅ʶ̄ ʶ̂ ʶˊ̱̀ ˗ʾ́ ˍ˗ˋ ˍ ̠ʸˍ˕-

˃ʽˋ˄̞̋ ˍ˗ʾ́ ˍ˗ˋ, ˉˀːˀˋ ˂ʶ˓  ˀʶˑ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋ: ʤˍ̟ ˀʶˁʶ˄ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ 

˄ʶ˕̃ˍ̞ʶy ˍ˗ˊˋ ˂ˋ́ ˀ˕̞̀̋ ˀ˖  ̓˒ˍ̟ˀʶˁʶ˄ʶ ̀˅ʶ˄ ʶ̄ ʶ˕̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˄˔̞ ˍ˗˄ 

˙ʶ̌ ʶ̇ ʶ˄ ʶ̀ ʶ˖̄ʶ,̀ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀˅ʶ˄ ʶ̄ ʶ˕̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˓ʺ̞ʶˈ̄ʶ ̀ʹʺˉ 

ˏʶˊ̇ʶ̞ 1̔: ʡʺ˔˙  ̓˅ʶˌ˓ ˀʶˑ̀ ʺˁ, ˍ  ̞ˀˋˎˏ̋  ˒ʶ˕˜ˉ̝́ ʶˋ, ʶˊˋˏ̋  ˒ʼ ˁʶˋ̟ ˍ˗-

ˉʶˊˀˋ ˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˍ˗ˉ ˒ˍ̟ˀʶˁʶ˄ʶ ̀˅ʶ˄ ʶ̄ ʶ˕̝ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˁˍ˗˃-

ˉʶ ̀˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋ  ̔ˏʶˊ̄ʶ̀ ʶ˓ ˍ˕˓ʁ  ˃ ,̓ ʶˊ˒ˏ̋  ˒˄ˍˎ˓ʁ ,˃ ˅ʶ̄ ʶ̂ ʶˊ̱̀-

ˇʶ˄ ʶ ̀ç̆ ʶ̆ ˍ˗è˄ ̝̋ ˂̀ˍˁˍyˀʶˋʺ˕ ˄ˀ̞ʶˑ ʺˁˍ˗ ˉˀːˍ̟ˍ˓ ˏʺ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗-

ʾˊʶˋ ˀ˕ʶ˄ʶ̀ ʶ˖̄ʶˉʷʳ ˅ˀˉˋ˓ʁ  ˃ʶˊˋ ˒ʻ̫ˍ˗ˋ˙  ˀ˓˕,ʁ ˍ  ̞ʶˋ̂ ʶ,̔ ʶˋ˅ ʶ̝  ̔ʶ -̞

˔ʶ˅ ʶˊ̝̱ ˗ˉ  ̃ ˄˕ˍ˗ˉ  ̓ ˄ˍˋ˄̞̋  ̝ ˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ ˄ˍˇˉ̞̱̀ ˍ̩ˍ˗ˉˋʺ˕ˋ ˍ ̠

ʶˑʶː̀ʁ ˊ̱̀ ˗ʾ́ ˍ˗ˋˋʺ̞ 2̔: 

ʈˋ˓̝ʶˋyˍ˗ʾ́ ʶˋ ʶˑʶˋˆ̟̀ʁ ˍˇ ˔ʺ˒ ʶ ˄  ̓˅ʶ̄ ʶ˕˓ˍ˗ˉ ʷˋʶˏʶ˅ˏ ʶ̀ ʶ˄ ʶ ̀

ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ ,̔ ˍ˕ʽ ˓˔ʶˋʸ˓̱ ˗ˉ  ̓ˌ˕ːʶ˄  ʁˉˀːʶ˓ ʶˊ̞ˀ ˋ ˍ˗ˇˇ˓ʶ ˃˒ˏʶ-ˑ

ˋʶˁ ˀ˙̞̀̋ ˍ˓  ̃ʹ˕˒̱̃ ˕˓̱ ˗ˉ  ̓ç̄ ʶ˕ʹ˄ʁ ˋ˖ ˏʶˊ̇ʶ̞  ̔ʷˋˍ˗ʾˊʶˋ ˅ʺè̝ ̩ʾ̌ ʶ́ ˍ˗ˉ: 

ʈˊʹ ʷˋʶˏʶ˅ˏ ʶ̀ ʶ˄ ʶ ̀ˀ˕ˍ̱̌ ˗ʾ́ ˍ˗ˋˋʺ˕ˋ ˀ˕ʶˏʺ ˒˅ˋʶ̞ʶ˓ ˍ˕ ˎ ̓˓ʺ̞ʶ˅˒˄̋ ˁ: 

ʤʶ˄ ʶˊˋ, ʿʶ̄ ʶ̀ ʶ˄ ʶ˄ ˀ˖ ˉʶ˕́ˍ˗ ˋʺ˕y̱ ˕˃̱ ˗ʾ́ ˍ˗ˋ  ̔ʷˋˍ˗ʾˊʶˋ ˓˕,ʁ ˍ˕ʽ ˍ-̠

ˇʺ˄˖˓̱˗ˉ  ̓ˋʶ ̃ʺ˕˄̞ʁ ʸˋ́ˀ ʸˁˍ̫ʁ ˁ ˔ʶ̇ ʶ˖̄ʶˉʷ, ˌ˕ːʶ˄  ʁˉˀːʶ˓ ʶˊ̞ˀ ʶ -̌

˔ˍ˔˓ ʶ˃ ˍ˗ʾ́ ʶˉʷ, ̊ ʻˍ̀ʁ ˊˀˋ ˌʺ˕̝ˀ ˙ʶˊ̇ʁ ˊ̄ʁ ˉʷ  ̃ʶˊˁ ʷʶ̟ ʶ˒ ʶ˄ ʶ ̀˅ʺ˔̃ʶˋ˙-

ˋʺ̞ˍ˓, ˄ʶ̞ ʺˁ ˀ  ̓ˉˀʶˋ̩̀ʁ ʶ ˄ˆ˜ʶ˄ʺ˕ˏ̋ ˁ ˍ˕ˏʺ ˒ʷˋʶˏʶ˅ˏ ʶ̀ ʶ˄ ʶ ̀ʶ -̀

˓˔ʶˋy̱ ˗ʾ́ ʶˋ ˒ˏʶˑ̀ʁˁˀ˙: 

ʣʶʻ̄ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ˏʺ̝ ˍ˗ʾ́ ʶˋ ˔ʶ̞ ʶ˃̇,ˀ ʶʻy ʶʷ̀ʁ ˄ˎˍ˗ʾ́ ʶˋ 

ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˍ˗̀ʶ˄ ˍ˗ʾ́ ˍ˗ˋˋ  ̓ʶ˕̝ ʶ̇ ˀˋ ˑʶʻ̄ʶ˄ ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̞̀̋ ˀ˖ 

 ̃ ˓˔ʶˋʸ̞̀̋ ˀ˖: ʣʶʻ̄ ʶ˄ ʶ ̀ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ ʺˋʾʶʹ̞ˍ˗ˉ  ̓ ˏʺ̝ ˍ˗ʾ́ ʶˋ 

                                                           
1 ȵɋɖɞɎɓ Ȧ.Ȧ., Ȱ Ɉɔɕɖɔɗə ɔ ɐɆɘɋɉɔɖɎɆɑɢɓɔ-ɕɔɓɥɘɎɏɓɔɒ ɆɕɕɆɖɆɘɋ Ɉ ɘɋɔɖɎɎ ɓɆɜɎɔɓɆɑɢɓɔɏ 

ɇɋɍɔɕɆɗɓɔɗɘɎ, ȨɑɆɗɘɢ. 2004, N 6, ɗ. 48  
2 ʛʶ˕˄ˍ˒ˊʶˋ ʈ., ʦˋ˔ʺ˒ʶ˄ʶˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ ˅ˀˉˋʶ˂ˋʹˀ˕ˋʺ˕ʽ. ˉʺʾˍʹʶʷʶˋˍ˗ʾˊˍ˗ˋ  ̃

ʶ˕ʹˊˍ˗ˋ˙ˋʺ˕, ʌ .̞: ʝˍ˕ʶ˓ʶˋ˙, ʊʖʗ, 2005, ̓  ː15 
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˒ʶ˅̄ʶˋ̀ʺ̞  ˀʶˋ˂ ʶ˂̝ ʺˁ ˀˍ˗ʾˊˍ˗ˋ, ˅ ʶ˕̂ʶ˄̄ʶ ̀ʹʺˏ̇ˍ˗ˉ ʶ˕ʶʸ  ̃˅ʶˇʾʶ˄ -ʁ

ˋˍ̞ʺˋ ʹˀ̄ʶ˄ ʶˊʺˁ̱˗ ˋʺ̞ˍ˗ʿ, ˒ ʺ̆ʶ˄ ʶ ̀ˏʺ̝ ˍ˗ʾ́ ʶˋ ˒ʶ˅̄ʶˋ̀ʺ̞ˀ˖ ʹˍ˗˕˒ ˑʶ-̒

ˉʶ˄ ʶ ̀ʸˍ˕˃̱̌ ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀˀ˕ʶ˄ʶ̀ ʶ̟ ˍ˗ˉ  ̃ʶˊˁˋ: ʊʺ̞ ʶ˄ ʶˊˍ̌̔, ˀ˅ʶ˕˄̋, ˏ -̋

˔ˍ˗ʾ́ ʶˋ ʶʻy ʶʷ̀ʶ˄ˎˍ˗ʾ́ ʶˋ  ̃˔ʶ̞ ʶ˃̇ ˀˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ˍ˗ˋ ̀ :̓ 

ʈˊ˒ ˄ʶˏ ʶ˄̟ˍ˗ʾ́ ʶˉʷ ʷʶ˓ ʶ˄ ʶ ̀ʶ˄ˋ˅ʶˊ˔  ̓ʹʶˑ̀ˍ˗ˉ, ˍ  ̞ˏʺ̝ ˍ˗ʾ́ ʶˋ ˑʶ-̒

ˉʶ˄ ʶ ̀ʶˋ˓ ʶ˔ˋy̱ ˗ʾ́ ˍ˗ˋ  ̔˄ʶ˂˓ʶ ˃  ̓ˍ ˎˉˀʶˊˋ ˅ʶ˓ ʶ̀ ʶ˄ ʶ ̀˅ʶ˄ ʶˑ ʶ˄ ˍ˕́ˀ 

ʹʺˉ ˅ʶ̄ ʶ˕ʿʺ˙ ˑʶʻ̄ʶ˄ ʶ ̀˄ʶ̞ ˍ̌ˍ˗ʾ́ ʶˋ ʶˑ˄ ʶ́ ˍ˗ʾ́ˍ˗ˋˀ˖, ʶˊˁ ʸˋʶˁˍ˓ ʶ˓ʺˁ ˀ

 ̓˂ʶ˕˒˂˓̱ ˗ˉ ˍ˕ʶ˄ʶˏ ʺ ˒ˋˍ˕ ʸˍ˕˃̱ ˋ̞̀̋  ˀ˓˕,ʁ ˍ˕ˍˋ˙ ˍ˗̀ʺˋ ˔ˋ̝ ʺ˒ ʶ˄ ʶ,̀ 

˔ʺ̌ ʺ˄ʶ˔˓ ʶ˄ ʶ,̀ ˔ʺ˂̀ˍˁˍyˀʶ˄ʶˋ, ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ ˍ ̠ ˒ˍ̟ˀʶˁʶ˄ʶ ̀ ʷˋˍ˗ˊʾ: 

ʗʺ˔̃ʶ̫ ʶ,̞ ˏʺ̝ ˍ˗ʾ́ ʶˋ ˑʶʻ̄ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔ʹˀ̝ʶ˕˄˓̱ ˗ˉ  ̓ˍ -̞

ˏʺ ˒ ˍˇːʶ˂ ˍ ˅ ˅ʶˌ˓ʺ˄̩ˀ ˑ ˏʶ˅ ʶˋː̱̄ ˗ˋ˙ˋʺ̞  ˀ ˍ ̠ ˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ

ˉˀː˜, ˍ˕ˍˋ˖ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋ  ̔ˏʶ˅ ˍ˗ˉ  ̓ˀ  ̞ʻˀˋ˓ʁ  ˃ˍ˗ʿʺ̞ʽ̀ ʶˊˋ-

ˏˀ˒  ˀ˄ʶʻ̄ˍ˓  ̃ˍ˗̀ʶ˄ ˍ˗ʾ́ ʶˉʷ, ˍ˕ʽ ʾˍ˗ˊˁ ˄˔  ʁ˄ʶ˒ ʺ˖̀̋ ˁ ˖ʶˋ˄ʶ̟ ʶ ˃ʶʸ̞ -̋

˒ˀ,ʁ ˏʶ˅ˏ ʶ̀ ʺˁ ˑʶʻ̄ʶ˓ ʶ̞ ʶ˄ ʶ ̀˄ʶ́ ˍ˗̱̀ ˗ʾ́ ˍ˗ˋ ,̔ ˄ʶˋ˂ʺˁ ˏʶ̝ ʺ̞ ʶʻˉˋ ˍ ̠

ʹ˕ ʁ ˒ˏʶˑ̀ʁˁˀ˙̞̀̋ ,̔ ʶˏʶ˅ ˍ˓ʺˁ ˅ʶ˒ ʶ̞ ʶ˄ ˍ˗ʾ́ ʶˋ ʿˍˍ̱̌ ˓˕ʹ˓ʶ̞ ʶ˄ ʶ ̀

ʻʶ˕yʶ̟ ˍ˗̄̔1: 

20-˕  ́ʹʶ̞  ˀ˓ʺ˕ːˀ ˋ  ̃21-˕  ́ʹʶ̞  ˀʶˑʶːˀˋ ʺ˕˄ˍ˗ ˔ʶ˒̀ ʶ̄ ˊʶ˄̱ ˗ˉ ʗʶ́ ʶ˒-

˔ʶ̀  ˀʗʶˋ̞ʶˏ ʺ̝ ˍ˗ʾ́ ʶˋ ˌˍ˗˕ː ˆ˜ʶ˓ˍ˕˓ʁ  ˃ʶˌ˂ ʶ˕˅ ʶ̇ ʶ̌ ʶ̇ ʶ˄ ʶ ̀ˍ ̠ˑʶ-̒

ˉʶ̇ ʶ̌ ʶ̇ ʶ˄ ʶ ̀ˀ˕ʶ̌ˍ˗ʾ́ ˍ˗ˋˋʺ̞  ˀ˓ʺ˕ˁ̱ ˗˃̱ ˗ʾ́ ˍ˗ˋ  ̔˅ʶˋyʺ˖̱̀ ˗ˉ  ̓ʶˊˋ ˅ʺ-̝

˜ˍ˗ʾ́ ʶ̀̔, ˍ  ̞ʶʻy ʶˊˀˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˍˁˍ˕˔ʶˊˀˋ ˔ʶ̞ ʶˋːʶ˔̄ʶ ̀˄ʶˑ ˍ˗-

˖ʶ˄ ʶ˕yˍ˗ˉ ˀ  ̞ʹʺ̞ˍ˓  ̃ˋˌʶ̀ʁ˄ˍ˗ʾ́ ʶˉʷ ʶˑʶˋˆ̀̀ʁ ˍ˗ˉ  ̓ˏʶˌ˔ˏʶ̀ ʶ˄ ʶ-̀

ʶ̀ ˓̝ʶˋyʶˊˀˋ ˍ˗ˇ̱̌ ˗ʾ́ ˍ˗ˋ  ̔ (ˑʶʻ̄ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ )̔: ʈʻy ʶˊˀˋ ʶ -̀

˓˔ʶˋy̱ ˗ʾ́ ʶˋ ˔ʺ˒ ʶ˄̀ʺ̞  ˀ˔ʶ˕̫ʺ˕ ʶ˕ʿ ʺ̇ʶˊ̱̀ ˗ʾ́ ʶˋ ˓ʺ̞ʶ̫ ʺ̞ˊʶˁ ʗʶ́ ʶ˒̝ʁ -

ˋ  ˀˀ˕ʶ˄ʶ̀ ˍ˗ʾ́ ʶ̀̔ ʶˑʶ˓ʺˁ ˉˍ ̝  ̓ʖˍˏ ʺˋ˅ʶy ʺ̀ˊʶˋ ʶˋ˓ ˔ʶˋyʁ ˊˀˋ ˔ʺ˒ ˍ˗-

ʾˊˍ˗ˋ :̔ ʈˋ˓̝ʶˋyˍ˗ʾ́ ʶˋ ʖˍˏ ʺˋ˅ʶy ʺ̀ˊʶˋ ʹˏ̞ ˍ˖ˋ ʽˋ́ˍ˗̱̀ ˗ˉ  ̓ʷʶʻ̄ʁ˓ʺ˄-

˔ˍ ̞ˉˍ̝ʺ̟ ˍ˗̄̔ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˅ʶˋ́ʺ2ˏ, ˍ˕ˀ ˏʶ̞ ʶy ʶ́ ˍ˗ˉ ˔ʺ˒ ʶ˄ ʶˊˀˋ 

˅ˀˋʸ ʷʶ̌ ʶʹ̞ʶ̄ ʶ˒ ʺ̞ˀ˖ ˎˍ˕˒ˋ ˍ˗˒ˍ˗ˉˋʶ˒ ˀ̞ˍ˗ˉ  ̓ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˍ ˎˑʶ-̒

ˉʶ˄ ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̞̀̋ :̔ ʈˊ˒ˏ̋ ,˒ ˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̞̀̋  ̔ˉˌ̝ʶˏ ʺ ˒

ʶˋ˅ ʶˋʸ˒˔ʶ˖̀ˍ˗ˉ ʺ  ̀ ˏʺ̝ ˍ˗ʾ́ ʶ̀̔: ʤʶ˄ ʶˊˋ, ˌʶ  ̝ ʹʺˏ̇ʺ̞ˍ˗ˉ ʹʿ˓ʶ ̞  ̓

ʹ˕ʶˋ˙ ˔ʶ̞ ʶˋːʶ̝ ʺˁ ˑʶʻ̄ʶ˄ ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̞̀̋ ˀ˖, ˙ʶ̀  ˀˍ  ̞ˏʺ̝ ˍ˗ʾ́ ˍ˗ˋ  ̔

˅ʶ̄ ʶ˕˓ˍ˗ˉ  ̓˙ʶ̌ ʶ̇ ʶ˄ ʶ ̀ˉˀʶ˒̀ʁ˄ʶ̀ ˍ˗ʾ́ ˍ˗ˋ  ̃ʶˊʹ ˏʶ̞ ʶy ʶ́ ˍ˗ˉ ˋˉʶˋ 

ˉˀʶ˒̱̀ ˗ʾ́ ʶˋ ʾˍ˗ˁ̟ʁ ˍ˗̄̔ ˄ʶ̞ ˍˇ  ̓ʹˀ̝ʶ˕˄˓̋ ˁ ˑʶʻ̄ʶ˄ ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̞̀̋  ˀ

ˉʶ˄ ʶ˕́ʶ˄ ˍ˓: ʫʶ̌ ʶ̇ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔˓ʺ̞ʶʸ˕˓̱ ˗ˉ  ̓ʶˑʶːˀˋ ˅ʺ˕-

ʾˀˋ ˏʺ̝ ˍ˗ʾ́ ʶˋ ˄ʶ́ ˍ˗̱̀ ˗ʾ́ ʶ̀̔, ˋ˕ ʁ˄ʶˑ ʶ˓ ʶ˕̄ʶ ̀ˍ ̠ʸʶ̌ ʶ̆ ʶ̞ ʶ˂ ˍ˒ ˍ˗-

ʾˊʶˋ ˅ʶ̄ ʶ˄ ʶ˕yˀˋ:  

ʣʶʻ̄ ʶ˄ ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̞̀̋  ̔ˌˍ̩ʶ̆ ˍ˗ˉ ʺ  ̀ˏʺ̝ ˍ˗ʾ́ ʶˋ ʸ˕ʺʾ̋ ʷˍˁˍ˕ ʷ -ʁ

ˇʶʹ̞ˀˎ̞̀̋ ,̔ ˍ˕ˍˋ˙ ˅ʶ˕̟ʶ˄ ʶ̀  ˀ˔ʶ  ˄˄ʶ̞ ˍˇ ʺ  ̀ʹˋʺˁ ˏʺ̝ ˍ˗ʾ́ ʶˋ ˅ˀˉ̀ʁ˄ʶ ̀

ˏʶ˕̝ ʶ˄ ʶ̀ ˍ˗ʾ́ ˍ˗ˋʽʳ ˙ʶ̌ ʶ̇ ʶ̟ ˀ̀ʺ̞  ˀ ˏʶˌ˔ˏʶ̀ ˍ˗ʾ́ ʶˋ ˍ˗̀ʶ˄ ˍ˗ʾ́ ˍ˗ˋ :̔ 

                                                           
1 ʓ˕ʶ˖ˍ˗˖ˀˎ ˔ʺ ˒ʫˍˎʶ˕ˊʶˋ ʦ., ʗʶˊʶ˒˔ʶˋˀ ʗʶˋ˕ʶˏʺ˔ˍ˗ʾˊʶˋ ˑʶʻˉʶ˄ʶˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ 

ʶˏʶ˅ˍ˓ˍ˗ˉʽ ʶʻʸʶˊˀˋ ʶˋ˓˔ʶˋʸˍ˗ʾˊʶˋ ˅ʶˉʶ˔ʺ˙˒˔ˍ˗ˉ, ʌ .̞: ʌʡʗ ˅˕ʶ˔., 2012, ̓  ː140-153 
2 ʖˍˏʺˋ˅ʶʸʺˋˀ ʹˏ˕ˍ̟̀ ʶˑʶːʶ˖ʺˁ  ̓ʗʶ˄ʶˉʶ˕˔ˍ˗ʾˊʶˋ  ̃˂ʶˇʶˇˍ˗ʾˊʶˋ ˅ˀˉˋʶ˂ˋʹˀ˕ˋʺ˕ˀ 

˅ʺ˔ʶʻˍ˔ˍ˗ʾˊˍ˗ˋˋʺ˕ˀ ˀˋ˒˔ˀ˔ˍ˗˔ˍ˗ˉ ( .̇ ʖˍˏʺˋ˅ʶʸʺˋ): ʥʺ˕ːˀˋ˒ ˋʺ˕˄ʶˊʶ˖˓ʶ˃  ̓ʶˊˋˏˀ˒ˀ 

˅ʺˇˀˋʶ˄ˋʺ˕ˀ ˄ˍˇˉˀ˖, ˀ ˋˎˏˀ˒ˀ˙ ʺˋʳ ʉʶ˕˕ˀ ʉˍ˗ʻʶˋʽ, ʬˁʺ ʥʶʺ˓ʺ˕ʽ, ʜʶʶ ˏʹ  ̋ʥˀˁʹʺˋ  ̃ʶˊˁˍ˙: 
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ʣʶʻ̄ ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔˓ʺ̞ʶ̫ ʺ˕˓̱ ˗ˉ  ̓ˏʺ̝ ˍ˗ʾ́ ʶˋ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ 

ʺ˕˄ʶ˄  ˀˉʶ˄ ʶ˕́ʶ˄̀ʺ̞ˀʳ ˅ʶ˕̂ʶ˄ ˍ̌ʶ˄ ʶ ̀  ̃ˏʶˌ˔ˏʶ̀ ʶ˄ ʶ ̀˘ˍ˂˄ʶˏ ʶ˄˖-

˓ʶ ˃˅ˋʶ̞ʶ˓ ˍ̞ˍ˗ʾ́ ˍ˗ˋˋʺ̞ˀˋ, ˍ˕̝ʺ ̌ˊˍ˗̞̇ʁ ʶˋˎˊˍ˗˕ ʺ˕˄ˀ˕ ˀˋ˙ˋ  ̓ʽˋ˔̞ˍ˗ˉ, 

ʾ  ̋ˋˌ˓ʶ˃̀ʺ̞ˀ˖ ˍ˕ˀˋ ʶˑʶː̱̀ ˗ʾ́ ˍ˗ˋ ˏʺ˔˙  ̓˔ :ʁ ʈˋ˓̝ʶˋyˍ˗ʾ́ ʶˋ ˀˋ˒̝ˀ-

˔ˍ˗̝ˀ  ˌʶ  ̝˅ʺ̝ʶ̒ ˍ̝ˍˇ̀ʺ˕ ˅ʶ˄˓ʶ ˃ʺ  ̀ʶˊˋ ˔ʺ˒ ʶ˄ ʺ̝ˀ,̀ ˍ  ̞ʷˍˁˍ˕ ˑʶʻ̄ -ʁ

˄ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̀̋ ˕ˋ ˍ˗ˇˇ˓ʶ ˃ʺ  ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶ̀̔, ʷʶˊ˖ ʹ  ʁˉˀˌ˔ ˎ,̓ ˍ  ̞

ʶˊʹˏ̋  ˒ :̓ ʣʶʻ̄ʶ˄ ʶ ̀ˍ˗ʿ  ̔˄ʶ̞ ˍˇ  ̓˚ʸ̝ʶy ˍ˕˃˓̋ˁ ˋʶ ̃ˉʶ˕́ʶ˒ ˀ̞ʶ˄ ʶ ̀

ʸˍ˕˃̔ ˋʾʁ ˖̀ʺ̞ˍ˗ˉ, ˀˋˎˏˀ˒ˀ˙ ʺˋʳ ˂ʶ̌ ʶ̌ ʶˏ ʶ  ˅ʶˑʶ̇ʺˁˍ˗ʾ́ ˍ˗ˋ ,̔ ˉʶ˒̀ʶ-˄

˖ˍ˗ʾ́ ˍ˗ˋ  ̔˔ʶ˕̞ ʺ̞ʶˊˀˋ ʶˇʺ˔̞̀̋  ˀ˓ʺ̞ʶ˖̄ʶ̀  ̔  ̃ʶˊˁ ʹʺˏ̇ʺ̞ˍ˗ˉ: 

ʦˋ̝ʺ˒ ʶ˄ ʶ ̀˒ˏʶˑ̀ʁˁˀ˙̞̀̋  ̔ʷʶ˓ ʶ˄ ʶ̀ ˀˋ ʹʿ˓ʶ ̞  ̓ˍ˕ˍ̩̋ ˁ ˅ʺˋ˖ ˔ˋ̝ -̋

˒ˍ˗ʾ́ ʶˋ ʷˋˍ˗ˊʾˀ˖ ʺˁ̀ʺˁˍ˓: ʞˍ˗˄ʁˊʶ˄ʶ ̀˔ˋ̝ ʺ˒ ˍ˗ʾ́ ʶˋ ˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ʶ -˄

˔ˍ˕̀ʺ̞  ˀˋˍ˕̄ʁ ˁ ˓ˀ̍ʶ˄  ̔˄ʶˏ˓ˍ˗ˉ  ̓ˑˀ˒˄ˀ ʸˍ˕˃̱̀  ˀ˅ʺ,̝ ˍ˕̝ʺ ̌ˉˀˌ˔ ʶˑ˄  ʁ

 ̓ˉ˕̟ʶ˄̟ˍ˗ʾ́ ˍ˗ˋ  ̔  ̃ʶˋˍ̞ˍ̩ˍ˗ʾ́ ˍ˗ˋ  ̔˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀ʸˍ˕˃̱ ˗̀̋ ˍ˗ʾˊʶˋ ˅ʶˋ́ʺ:ˏ 

ʖʶ́ ˍ˗̱̀ ˗ʾ́ ʶˋ ˍ ̠˒ˏʶˑ̀ʁˁˀ˙̞̀̋  ˀˉˀː˜ ˒ʶ˅̄ʶ̀  ̔ˌʶ  ̝˅ʶ̍ ʶ  ˂˅˒̝ʶ  ˄ˎ ˀ

ʶ˕̝ ʶ˅ ʶˊ˔˓̱ ˗ˉ: ʗʶ˒˄ʶ̀ ʶˁ  ˀ ,̓ ˍ  ̞ˑʶʻ̄ʶ˄ ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔˄ʶ˂˓ʶ ˃  ̓

˔ˋ̝ ʺ˒ ʶ˄ ʶ̀ ˀ˖, ʾʺ˄ˍ˗ʻ  ̃˅ʺˋ˖ ʶˊˋ ˏʶ˔̍ ʶˑ ˍ˓, ˍ  ̞ˑʶʻ̄ʶ˄ ʶ ̀˃ʶ˂˒ʺ˕ˋ ʶ -̄

ʷˍˇː̱ ˗ʾ́ ʶˉʷ ˛ˀ̀ʶˋ˒ʶ˓ ˍ˕˓̱ ˗ˉ ʺ  ̀ˏʺ̝ ʶ˄ ʶ ̀ʷˊˍ˗ːʺˀ˖, ˒ʶ˄ ʶˊˋ ˔ˋ̝ ʺ˒ ʶ˄ ʶ ̀

ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ˍ˗ˋ  ̔˄ˍˋ˄̞̋  ̝ʷ˂ˍ˗ˉ  ̓ˋˊˍ˗ʾʶ˄ ʶ,̀ ʶˌ˂ ʶ̝ ʶˋ̇ʶˊˀˋ, ˛ˀ̀ʶ-̀

˒ʶ˄ ʶ ̀ˑʺ˒ˍ˗˕˒ˋʺ̞ˀˋ ˅ʶ˒ ʶ̀ ʺˁˀˍ˗ʾˊˍ˗ˋˀ˖, ˍ˕ˍˋ˙ ˌˍ˗˄́ʁ ʶ˄ʶ ̀˅ʶ̞ ʶ̫ ʺ̞ˍ˗-

ʾˊˍ˗ˋˋʺ̞  ˀˏʶˊ̄ʶˋ̀ʺ̞ˍ˗ˉ ʶˋ˅ ˕ʶʿʺˌ˔ ʺ  ̀ˏʺ̝ ʶ˄ ʶ ̀ˀˌ˂ʶ̀ ˍ˗ʾ́ ʶˋ  ̃ʷˋʶ˄-

ˎˍ˗ʾ́ ʶˋ ˄ʺˋ˒ʁˉʶ˄ ʶ˕́ʶ˄  ˀʶˏʶ˅ ˍ˓̄ʁ  ̀˅ʶ̄ ʶ:̞ 

ʈˊʹˏˀ˒ˍ˓, ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓̄ʁ  ̀˅ʶ̄ ʶ ̞ˏʶ˅ ʶˋː˓̱ ˗ˉ ,̓ ˍ  ̞ʶ -̀

˅ʶ˔̀ ʺ̞ ,̔ ˅ʶ˒ ʶ̞ ʶ˄ ʶ˄ ʶ ̀˄ʶʻ̄ʶ˄ ʺ˕ˏ̱ ˗ʾ́ ˍ˗ˋˋʺ̞  ̔  ̃ˏʺ̝ ʶ˄ ʶ ̀ˉʶ˕̄ˀˋ-

ˋʺ˕ˋ ʶ˄̝ ˀ,˓ ʸˍ˕˃̱ ˗ˋ ˉʶ˒̀ʶ˄̟ˍ˗ʾ́ ˍ˗ˋ ˍ˗̀ʺ̀ʶ ̀ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ˄ʶˑ ˍ˗̟ʁ-

˄ʶ˕yʺ̞  ˀʶˉ̞ ʶˏˋʹ̄ʁ  ̀ʸˍ˃ˍ˗ˉ: ʈˋ˓̝ʶˋyˍ˗ʾ́ ʶˋ ʶˉ̞ ʶˏˋʹ̄ʁ  ̀˙ʶ̌ ʶ̇ -ʁ

˄ʶ̀ ˍ˗ʾ́ ˍ˗ˋ  ̔ˏʺ˔˙  ̓˅ʶ˓ ʶ˒ ʶ̞ ʶ˄ˌˑ˓ʶ ˃˅ʺˋ˓ˀ ʶˋ˓ ˔ʶˋy̱ ˗ʾ́ ʶˋ ʶˏʶ˅ ˍ˓-

ˉʶ ̀ ˏʺ̝ ʶ˄ ʶ ̀ ˍ ̠ ˍ ˎ ˏʺ̝ ʶ˄ ʶ ̀ (˅ʶ˒ ʶ̞ ʶ˄ ʶ˄ ʶ)̀ ʺˋʾʶ˅ ʶ̄ ʶ˄ ʶ˕yʺ̞  ˀ 

˓˕:ʁ 

ȷȫȨȦȰ ȳȮȰȴȩȴȷɅȳ 

ȳɆɜɎɔɓɆɑɢɓɆɥ ȦɐɆɊɋɒɎɎɥ ȳɆəɐ ȶȦ,  

ȮɓɗɘɎɘəɘ ɚɎɑɔɗɔɚɎɎ,  

ɗɔɜɎɔɑɔɉɎɎ Ɏ ɕɖɆɈɆ, ɗɘɆɖɞɎɏ ɔɚɎɜɋɖ ɐɔɓɘɖɔɑɢɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɆɕɕɆɖɆɘɆ Ȳȴ ȶȦ, 

ɗɔɎɗɐɆɘɋɑɢ 

ȦȰȷȮȴȱȴȩȮȽȫȷȰȮȫ ȴȷȳȴȨɁ ȨȮȪȴȨȴȩȴ ȶȦȭȪȫȱȫȳȮɅ  

ȳȦȼȮȴȳȦȱɂȳȴȯ ȧȫȭȴȵȦȷȳȴȷȸȮ  

Ȩ ɓɆɎɇɔɑɋɋ ɖɆɗɕɖɔɗɘɖɆɓɋɓɓɔɒ ɔɕɖɋɊɋɑɋɓɎɎ ɕɔɑɎɘɎɐɆ ɓɆɜɎɔɓɆɑɢɓɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ 

ɈɔɗɕɖɎɓɎɒɆɋɘɗɥ ɐɆɐ ɗɎɗɘɋɒɆ ɍɆɟɎɘɡ ɓɆɜɎɔɓɆɑɢɓɡɛ ɎɓɘɋɖɋɗɔɈ Ɏ ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ 

ɐɔɒɕɑɋɐɗ ɗɔɜɎɆɑɢɓɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɛ, ɕɔɑɎɘɎɝɋɗɐɎɛ, ɈɓɋɞɓɎɛ, Ɉɔɋɓɓɡɛ, ɘɋɛɓɎɝɋɗɐɎɛ, 

ɕɖɆɈɔɈɡɛ Ɏ ɊɖəɉɎɛ ɔɕɋɖɆɘɎɈɓɡɛ Ɏ Ɋɔɑɉɔɗɖɔɝɓɡɛ ɒɋɖɔɕɖɎɥɘɎɏ, Ɇ ɘɆɐɌɋ ɗɔɔɘɈɋɘɗɘɈə-

ɤɟɎɛ ɊɋɏɗɘɈɎɏ, ɕɖɋɊɕɖɎɓɎɒɆɋɒɎɛ ɉɔɗəɊɆɖɗɘɈɔɒ, ɉɖɆɌɊɆɓɆɒɎ Ɏ Ɏɛ ɔɇɟɋɗɘɈɋɓɓɡɒɎ 

ɔɇɠɋɊɎɓɋɓɎɥɒɎ. 
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VALUABLE FOUNDATIONS OF SPECIES DIVISION OF NATIONAL SECURITY 

In the most common definition, the national security policy is perceived as a system of 

protecting national interests and includes a complex of socio-economic, political, external, 

military, technical, legal and other operational and long-term activities, and also the 

appropriate action taken by the state, the citizens and their public associations. 

VIGEN SIMONYAN 
Fraud data specialist at Armenian Card CJSC 

THE EFFECT OF THE US PRESIDENTôS JOB APPROVAL RATING  

ON THE US STOCK MARKET 

We analyze how US presidents job approval ratings affects the stock market of 

the country. Rasmussen daily presidential tracking poll is taken as a measurement 

for job approval rating and closing prices of Dow Jones Industrial Average (DJIA) is 

taken for the stock market. We analyzed the research question for Barack Obama 

and Donald Trump and the final results are different for the two. In case of Barack 

Obama we found that one day lagged job approval rating is predictive of changes in 

DJIA closing price which goes along with our hypothesis of positive relationship 

between the two variables. For Donald Trump we found a significant negative 

predictive power which as a matter of fact may not be too reliable coefficient partly 

because there is lack of observations for that president. 

Keywords:  Dow Jones Industrial Average (DJIA), Approval Index (AI), Donald 
Trump, Barack Obama, ARCH, GARCH 

Historically it  is found that stock prices rise by greater percentage during 

Democratic hold than Republican hold in the United States. In 20th  century alone 

during Republican hold Dow Jones Industrials Index increased by an average of 

30.5% while in Democratic hold by 32.5% (Stovall, 1992). Gett ing to the level of 

indivi dual presidents, Franklin D. Roosevelt had the highest return, 200.2%, among 

all other democrats in his 1st term. In case of Republicans the highest return was 

during Calvin Collidgeôs term 148.9%. 

A question arises: what causes such differences? Obviously, there is no single 

answer otherwise every stock trader would be a milli onaire. The numerous reasons 

include economic freedom, political forces, business regulations and several 

hundreds of others. One reason that stands out and that has gained considerable 

research interest in the previous years is public mood. As later on will  be presented 

in li terature review, public mood can be used to predict movements in stock prices 

with  high correctness. 
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However, analyzing public mood may be perceived as too general simply because 

someoneôs mood may not be related anyhow with the stock market. (e.g. due to bad 

exam results, university students post tweets with negative emotions). Hence, it 

would be much more correct if  public mood was analyzed on something which is 

related to stock market or to economy. One figure who matches that requirement is 

the president who not only has strong relations/effect on the US economy but also 

there is enough information to analyze the public mood about him which we do not 

have in case of other figures/institutions which are related to US economy (e.g. 

FED). 

Similar to the above case, public mood about president can be considered to be 

quite general and not to the point because it may not be logically related to the 

stock market. For instance, people may find the president to be attractive and thus 

have positive opinion about his look which possibly has li ttle relation with stock 

market performance. Making the public opinion more concentrated to point and 

related to stock market we will  concentrate on presidential job approval rating. 

Obviously, that indicator may also be perceived as general , however, it  is much 

more related to the economic performance than generally populations opinion 

about thepresident. In this research we will  concentrate on two presidents 

Barack Obama and Donald Trump. 

We hypothesize that there should be a positive relation between presidential job 

approval index and the stock market. The intuitive chain of reasoning is that the 

better is the state of economy, the happier people are and as they assign some part of 

that good state of economy to the president, they should have positive opinion about 

the way president conducts his work. And for the reverse case when there is a bad 

economic situation the last person in the government to whom people express their 

dissatisfaction and demand his resignation is the president. Hence, in bad economic 

states public will  have a negative mood about president. 

Based on our research, we found that our hypothesis is confirmed for Barack 

Obama as there is a positive relation between his job approval rating and stock 

market. However, we did not reach expected results for Donald Trump, we found a 

significant negative coefficient. 

The rest of the paper is organized as follows: Section 2 reviews the related 

literature, section 3 introduces the data that is used in the research. Sections 4 and 5 

represent the main results of the research. The paper ends with Section 6, with 

concluding statements and directions for future research. 

 Literature review  

Prediction of stock markets has always been one of the most att ractive areas of 

study not only for financial analysts and economists but also for people from other 

backgrounds: physicians, mathematicians etc. Traditionally it was thought that stock 

markets follow Efficient Market Hypothesis (EMH) [1], [2]. Basically, it  impli ed that 

it  is not possible to ñbeat the marketò because stock prices reflect all the possible 

information about the company under consideration. 
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However, later on new theories were introduced which relaxed the conclusions 

of EMH. Recent research in behavioral finance [3], [4] shows that emotions and 

human irr ational decision making overall can play a role in predicting stock 

prices. But how those factors can be analyzed? [5] studies the relation between 

text sentiments and public polls. The results show a very high correlation between 

the considered variables. In particular, the sentiment ratio is 73.1%. [6] analyzes the 

reverse of the relationship we will  analyze in our research. That is, how U.S. 

presidential approval ratings respond to changes in stock markets. They argue that 

the stock market is a good economic indicator responding to big shocks, government 

policies and economic trends. They conclude that stock market movements can be 

used to predict movements in job approval ratings. 

Data Description  

The data used in the research are Rasmussen Daily Presidential Tracking Poll  

and Dow Jones Industrial Average Index. The former data is collected by 

ñRasmussen Reportsò company through automated telephone poll ing techniques, 

which implies that surveys are conducted through digitally recorded voice. This 

method insures that every participant hears exactly the same wording wi th the same 

intonation.  Participants of the survey are selected from a pool of li kely voters 

whose data is provided by census bureau. Surveys are done daily with 500 people 

and the final result is reported on the bases of three-day roll ing average. Respondents 

are offered four choices for describing their approval: ñstrongly approveò, ñstrongly 

disapproveò, ñsomewhat approveò and ñsomewhat disapproveò. In the final report, 

survey participants are grouped in these four categories and each number below the 

categories represents the share/percentage of people who answered that category. In  

addition, the Rasmussen company reports ñApproval Indexò which is equal to the 

difference between the percentages of ñstrongly approveò and ñstrongly disapproveò 

ratings. We will  use ñApproval Indexò as a measure for presidential job approval 

rating. None of the other four variables were taken because of uncertainties in their 

interpretations the cause of which is that their sum does not total to 100 percent.  It  

is worth to mention that after the row data is collected, it  is processed by Rasmussen 

Reports on a weighting bases to make sure that final results are a good indicator of the 

overall population with its subgroups. Compared to other poll ing organizations job 

approval ratings, Rasmussens data has quite similar trends (Rasmussen, 2017). 

However, the data contains one possible limitation which is that the proport ion of 

ñstrongly disapproveò is slightly higher compared to some other polls. That is usual 

for polls conducted with automated techniques. The data is drawn in Figure 1 and 

Figure 2. 
Dow Jones Industrial Average (DJIA) index was taken as a measurement for 

stock prices. The index was chosen due to the diversity of industries that its member 

firms are part of. That makes the index an overall good indicator of stock market in 

United States. However, there are no companies from the industries of 

transportation and utili ties. In addition, comparison was made between DJIA, S&P 
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500 and Russel 2000 during the research. It  is found that the three indices are highly 

correlated (Appendix A). The data is drawn in Figure 3 and Figure 4. 

Figure 1: Approval Index for Barack Obama   Figure 2:  Approval Index for Donald Trump 

 

   
Figure 3: Dow Jones index during Obamas period  

Figure 4: Dow Jones Index during Trumps period 

    
 

Some changes in data were done before passing to the main analysis. In 

particular, job approval ratings for Saturdays and Sundays were removed because 

DJIA does not give stock prices for those days. In addition, in the cases where dates 

of approval rating and index did not coincide for a very short period the 

observations were deleted if the date of approval rating was later than the date of 

index. That was done based on the logic that future rating does not affect present 

Dow Jones Industrial Average (DJIA) index. 

Analysis for Barack Obama 

We took the detrended DJIA which is stationary as impli ed Dickey-Fuller unit  

root test. Our data is described by ARCH, AR and MA models (Appendix B). Also, 

we took lagged approval indexes following the idea that it  may take some time 


