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ʹʨʳʻˀʨʵ ˀʬʹʸʻʲʬʩʻʲʰʨ ʹʨʽʨʸʯʭʬʲʵʹ ʺʬʽʴʰʱʻʸ ʻʴʰʭʬʸʹʰʺʬʺˀʰ  

 ʰʴʼʵʸʳʨʺʰʱʰʹʨ ʫʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ ʼʨʱʻʲʺʬʺʰʹ ʳʨʯʬʳʨʺʰʱʰʹ 

ʫʬʶʨʸʺʨʳʬʴʺʰ 

 

 

ʯʨʴʨˆʬʲʳ˃ʾʭʨʴʬʲʬʩʰ: ʶʸʵʼʬʹʵʸʰ ʹʬʸʪʵ ˆʨʸʰʩʬʪʨˀʭʰʲʰ 

ʶʸʵʼʬʹʵʸʰ ʪʰʭʰ ʩʬʸʰʱʬʲʨˀʭʰʲʰ 

ʸʬ˂ʬʴʮʬʴʺʰ:–––––––––––––––––––––––– 

ʸʬ˂ʬʴʮʬʴʺʰ:–––––––––––––––––––––––– 

 

 

 

ʫʨ˂ʭʨ ˀʬʫʪʬʩʨ ------ ˄ʲʰʹ ------ -----------, -------- ʹʨʨʯʮʬ ʹʨʽʨʸʯʭʬʲʵʹ 

ʺʬʽʴʰʱʻʸʰ ʻʴʰʭʬʸʹʰʺʬʺʰʹ ʰʴʼʵʸʳʨʺʰʱʰʹʨ ʫʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ 

ʼʨʱʻʲʺʬʺʰʹ ʹʨʻʴʰʭʸʹʰʺʬʺʵ ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʹʨʩ˅ʵʹ ʱʵʲʬʪʰʰʹ 

ʹˆʫʵʳʨʮʬ, ʱʵʸʶʻʹʰ -----, ʨʻʫʰʺʵʸʰʨ ---- ʳʰʹʨʳʨʸʯʰ: 0175, ʯʩʰʲʰʹʰ, 

ʱʵʹʺʨʭʨʹ 77.  

ʫʰʹʬʸʺʨ˂ʰʰʹ ʪʨ˂ʴʵʩʨ ˀʬʰ˃ʲʬʩʨ ʹʺʻ-ʹ ʩʰʩʲʰʵʯʬʱʨˀʰ, 

ˆʵʲʵ ʨʭʺʵʸʬʼʬʸʨʺʰʹʨ - ʼʨʱʻʲʺʬʺʰʹ ʭʬʩʪʭʬʸʫʮʬ. 

ʹʨʻʴʰʭʬʸʹʰʺʬʺʵ ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʹʨʩ˅ʵʹ ʳʫʰʭʨʴʰ ʶʸʵʼ. ʯʰʴʨʯʰʴ 

ʱʨʰˀʨʻʸʰ 
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ʴʨˀʸʵʳʰʹ ʮʵʪʨʫʰ ʫʨˆʨʹʰʨʯʬʩʨ 

ʯʬʳʰʹ ʨʽʺʻʨʲʵʩʨ 

˂ʴʵʩʰʲʰʨ,  ʸʵʳ ʼʰʮʰʱʨʹʨ ʫʨ ʺʬʽʴʰʱʨˀʰ ʳʰʳʫʰʴʨʸʬ ʳʸʨʭʨʲʰ ʶʸʵ˂ʬʹʰʹ 

ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʰʸʬʩʰʹʨʹ ʳʰʰʾʬʩʨ ʹʨ˄ʿʰʹ-ʹʨʹʨʮʾʭʸʵ ʨʴʻ ˀʬʸʬʻʲʰ 

ʨʳʵ˂ʨʴʬʩʰ ʫʨʹʳʻʲʰ ˈʰʶʬʸʩʵʲʻʸʰ ʺʰʶʰʹ ʱʬʸ˃ʵ˄ʨʸʳʵʬʩʻʲʰʨʴʰ 

ʫʰʼʬʸʬʴ˂ʰʨʲʻʸʰ ʪʨʴʺʵʲʬʩʬʩʰʹʨ ʫʨ ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ. ʨʾʹʨʴʰˀʴʨʭʰʨ, 

ʸʵʳ ˀʬʸʬʻʲʰ ʨʳʵ˂ʨʴʬʩʰ ˈʰʶʬʸʩʵʲʻʸʰ ʪʨʴʺʵʲʬʩʬʩʰʹʨ ʫʨ 

ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ ʵʸʰ ʫʨʳʵʻʱʰʫʬʩʬʲʰ ˂ʭʲʨʫʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ʻʼʸʵ 

ʹʸʻʲʨʫ ʨʸʰʹ ˀʬʹ˄ʨʭʲʰʲʰ, ʭʰʫʸʬ ʳʸʨʭʨʲʪʨʴʮʵʳʰʲʬʩʰʨʴ ˀʬʳʯˆʭʬʭʨˀʰ. 

ʬʹ ʪʨʴʶʰʸʵʩʬʩʻʲʰʨ ʰʳʰʯ, ʸʵʳ ʵʸʰ ʫʨʳʵʻʱʰʫʬʩʬʲʰ ˂ʭʲʨʫʰʹ 

ˀʬʳʯˆʭʬʭʨˀʰ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʰʹʬʯʰ ʳ˃ʲʨʭʸʰ ʫʨ ʬʼʬʽʺʻʸʰ ʳʬʯʵʫʰʹ 

ʪʨʳʵʿʬʴʬʩʨ, ʸʵʪʵʸʰ˂ ʱʲʨʹʰʱʻʸʰ ʳʨˆʨʹʰʨʯʬʩʬʲʯʨ ʳʬʯʵʫʰʨ. 

ʯʻ ˄ʸʼʰʭ ˀʬʳʯˆʭʬʭʨˀʰ ʪʻʸʹʨʹʨ ʫʨ ʫʨʸʩʻʹ ʺʰʶʰʹ ʨʳʵ˂ʨʴʬʩʰ ʱʨʸʪʨʫ 

ʨʸʰʹ ˀʬʹ˄ʨʭʲʰʲʰ ʬʸʯʰ ʹʱʨʲʨʸʻʲʰ ˈʰʶʬʸʩʵʲʻʸʰ ʪʨʴʺʵʲʬʩʰʹʨʯʭʰʹ, 

ʹʰʹʺʬʳʬʩʮʬ ʪʨʫʨʹʭʲʰʹʨʹ ˄ʨʸʳʵʰˀʭʬʩʨ ʫʨʳʨʺʬʩʰʯʰ ʹʰʸʯʻʲʬʬʩʰ ʫʨ 

ʨˆʨʲʰ ʬʼʬʽʺʬʩʰ. ʶʰʸʭʬʲʨʫ ʬʹ ˀʬʴʰˀʴʨ ʨ. ʩʰ˄ʨ˃ʬʳ  ʯʨʭʰʹ ʴʨˀʸʵʳˀʰ, 

ʸʵʳʬʲˀʰ˂ ʳʨʴ ʨʨʪʵ ʳʬʵʸʬ ʸʰʪʰʹ ˈʰʶʬʸʩʵʲʻʸʰ ʹʰʹʺʬʳʬʩʰ, 

ʸʵʳʲʬʩʰʹʨʯʭʰʹʨ˂ ʪʻʸʹʨʹ ˀʬʹʨʩʨʳʰʹ ʬʸʯʪʭʨʸʵʭʨʴ ʨʳʵ˂ʨʴʨʹ ʹʨʹʸʻʲʰ ʫʨ 

ʮʵʪʰʬʸʯ ˀʬʳʯˆʭʬʭʨˀʰ ʻʹʨʹʸʻʲʵ ʸʨʵʫʬʴʵʩʨ ˄ʸʼʰʭʨʫ ʫʨʳʵʻʱʰʫʬʩʬʲʰ 

ʨʳʵʴʨˆʹʴʬʩʰ˂ ʱʰ ʪʨʨˁʴʰʨ. ʨʳ  ʳʰʳʨʸʯʻʲʬʩʰʯ ʨʾʹʨʴʰˀʴʨʭʰʨ ʨʪʸʬʯʭʬ ʨ. 

ʩʰ˄ʨ˃ʰʹ ʴʨˀʸʵʳʰ, ʹʨʫʨ˂ ˈʰʶʬʸʩʵʲʻʸ ʹʰʹʺʬʳʨʯʨ ʳʨʸʺʰʭ ʳʨʪʨʲʰʯʬʩʮʬ 

ʨˆʹʴʰʲʰʨ ʻʳ˂ʸʵʹʰ ˄ʬʭʸʬʩʰʹ ʪʨʭʲʬʴʰʹ ʬʼʬʽʺʰ ʪʻʸʹʨʹ ʨʳʵ˂ʨʴʰʹ 

ʱʵʸʬʽʺʻʲʵʩʨʮʬ. ˀʬʳʫʪʵʳˀʰ ʬʹ ʹʨʱʰʯˆʬʩʰ ʪʨˆʫʨ ʱʭʲʬʭʰʹ ʹʨʪʨʴʰ ʹ. 

ˆʨʸʰʩʬʪʨˀʭʰʲʰʹʨ ʫʨ ʮ. ʳʬʲʴʰʱʰʹ ʴʨˀʸʵʳʬʩˀʰ. ʨʳ ʳʰʳʨʸʯʻʲʬʩʰʯ 

ʳʰʾʬʩʻʲ ˀʬʫʬʪʬʩʹ ʪʨʴʹʨʱʻʯʸʬʩʰʯ ʨʸʨ˄ʸʼʰʭʰ ˈʰʶʬʸʩʵʲʻʸʰ 

ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ ʫʰʫʰ ʳʴʰˀʭʴʬʲʵʩʨ ʬʴʰ˅ʬʩʨ ʺʨʲʾʰʹ ʪʨʭʸ˂ʬʲʬʩʰʹ 

ʯʬʵʸʰʨˀʰ. 
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ʹʨʳʻˀʨʵʹ ʳʰʮʨʴʰ 

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫʰ ʳʰʮʨʴʰʨ ʳʬʵʸʬ ʸʰʪʰʹ ʨʸʨ˄ʸʼʰʭ 

ˈʰʶʬʸʩʵʲʻʸ ʹʰʹʺʬʳʨʯʨ ʮʵʪʰʬʸʯʰ ʱʲʨʹʰʹʨʯʭʰʹ ʪʻʸʹʨʹ ʫʨ ʫʨʸʩʻʹ 

ʺʰʶʰʹ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʳʵʱʭʲʬʭʨ. ʨʳ ʨʳʵ˂ʨʴʬʩʰʹ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ 

ʨʸʹʬʩʵʩʰʹ, ʨʸʨʸʹʬʩʵʩʰʹ, ʬʸʯʨʫʬʸʯʵʩʰʹ ʫʨ ʹʰʪʲʻʭʰʹ ʹʨʱʰʯˆʬʩʰʹ 

ˀʬʹ˄ʨʭʲʨ. 

ʱʭʲʬʭʰʹ ʵʩʰʬʽʺʰ ʫʨ ʳʬʯʵʫʬʩʰ 

ʹʨʳʬ˂ʴʰʬʸʵ ʱʭʲʬʭʰʹ ˃ʰʸʰʯʨʫʰ ʵʩʰʬʽʺʰʨ ʳʬʵʸʬ ʸʰʪʰʹ ʨʸʨ˄ʸʼʰʭ 

ˈʰʶʬʸʩʵʲʻʸ ʹʰʹʺʬʳʨʯʨ ʮʵʪʰʬʸʯʰ ʱʲʨʹʰʹʨʯʭʰʹ ʫʨʹʳʻʲʰ ʪʻʸʹʨʹ ʫʨ 

ʫʨʸʩʻʹ ʺʰʶʰʹ ʨʳʵ˂ʨʴʬʩʰ. ˀʬʳʻˀʨʭʬʩʻʲʰʨ ʨˆʨʲʰ ʳʰʫʪʵʳʨ, ʸʵʳʬʲʰ˂ 

ʸʰʳʨʴʰʹ ʼʻʴʽ˂ʰʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʪʨʸʬˀʬ, ʨˆʫʬʴʹ ʪʨʴˆʰʲʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ 

ʬʱʭʰʭʨʲʬʴʺʻʸ ʸʬʫʻʽ˂ʰʨʹ ʨʸʨ˄ʸʼʰʭ ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ ʰʴʺʬʪʸʨʲʻʸ 

ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ. ʨʳ ʨʳʵ˂ʨʴʬʩʰʹ ˀʬʹ˄ʨʭʲʰʹʨʹ ʪʨʳʵʰʿʬʴʬʩʨ 

ʳʨˆʨʹʰʨʯʬʩʬʲʯʨ ʳʬʯʵʫʰ, ʰʴʺʬʪʸʨʲʻʸ ʫʨ ˁʭʬʻʲʬʩʸʰʭ 

ʫʰʼʬʸʬʴ˂ʰʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʬʩʰʹ ʨʳʵˆʹʴʰʹ ʳʬʯʵʫʬʩʰ, 

ʼʻʴʽ˂ʰʵʴʨʲʻʸʰ  ʨʴʨʲʰʮʰʹ ʳʬʯʵʫʬʩʰ: ʨʶʸʰʵʸʻʲ ˀʬʼʨʹʬʩʨʯʨ ʳʬʯʵʫʰ; 

ˀʨʻʫʬʸʰʹ ʫʨ ʲʬʸʬ - ˀʨʻʫʬʸʰʹ ʻ˃ʸʨʭʰ ˄ʬʸʺʰʲʰʹ ʶʸʰʴ˂ʰʶʬʩʰ; ʹʨ˂ʫʬʲ 

ʼʻʴʽ˂ʰʨʯʨ ʳʬʯʵʫʰ. 

ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫʰ ˀʬʫʬʪʬʩʰ ʫʨ ʳʬ˂ʴʰʬʸʻʲʰ ʹʰʨˆʲʬ 

ˀʬʭʴʰˀʴʵʯ, ʸʵʳ ʯʻ ˄ʸʼʰʭ ˀʬʳʯˆʭʬʭʨˀʰ ʪʻʸʹʨʹ ʫʨ ʫʨʸʩʻʹ ʺʰʶʰʹ 

ʨʳʵ˂ʨʴʬʩʰ, ʱʨʸʪʨʫ ʨʸʰʹ ˀʬʹ˄ʨʭʲʰʲʰ, ʨʸʨ˄ʸʼʰʭ ˀʬʳʯˆʭʬʭʨˀʰ ʱʰ ʨʳ 

ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʳʵʱʭʲʬʭʨ ʨ˄ʿʫʬʩʨ ʫʰʫ ʹʰʸʯʻʲʬʬʩʹ. ʮʵʪ ˀʬʳʯˆʭʬʭʨˀʰ 

ʨʫʪʰʲʰ ʨʽʭʹ ʨˆʨʲ ʬʼʬʽʺʬʩʹ, ʪʨʴʹʨʱʻʯʸʬʩʰʯ, ʸʵ˂ʨ ʹʨ˃ʰʬʩʬʲʰ ʨʳʵʴʨˆʹʴʰʹ 

ʳʰʳʨʸʯ ʪʨʴʺʵʲʬʩʨˀʰ ˀʬʳʨʭʨʲʰ ˆʨʸʰʹˆʵʭʨʴʰ ʨʸʨ˄ʸʼʰʭʵʩʰʹ ʸʰʪʰ ʬʸʯʮʬ 

ʳʬʺʰʨ. ʹʰʨˆʲʬ, ʸʨ˂ ˀʬʰ˃ʲʬʩʨ ˄ʨʸʳʵʰˀʭʨʹ ʨʸʨ˄ʸʼʰʭ ˀʬʳʯˆʭʬʭʨˀʰ 

ʳʫʪʵʳʨʸʬʵʩʹ, ʱʬʸ˃ʵʫ, ʪʲʵʩʨʲʻʸʰ ʨʳʵˆʹʴʨʫʵʩʰʹ ʫʨʸʾʭʬʭʨˀʰ. 

ʹʱʨʲʨʸʻʲ ˀʬʳʯˆʭʬʭʨˀʰ, ʸʵ˂ʨ ʪʨʴʺʵʲʬʩʨ ʨʸ ˀʬʰ˂ʨʭʹ ʻʳ˂ʸʵʹ ˄ʸʼʰʭ 

˄ʬʭʸʬʩʹ, ˆʵʲʵ ʪʨʴʺʵʲʬʩʨʹ ʪʨʨˁʴʰʨ ˆʨʸʰʹˆʵʭʨʴʰ ʨʸʨ˄ʸʼʰʭʵʩʨ, 
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ˀʬʹ˄ʨʭʲʰʲʰʨ ʪ.ʩʬʸʰʱʬʲʨˀʭʰʲʰʹ, ʵ.ˇʵˆʨ˃ʰʹ, ʩ.ʳʰʫʵʫʨˀʭʰʲʰʹ ʫʨ 

ʹ.ˆʨʸʰʩʬʪʨʭʰʲʰʹ ʴʨˀʸʵʳˀʰ. ʨʳ ʨʳʵ˂ʨʴʰʹʨʯʭʰʹ ʹˆʭʨʵʩʰʨʴʰ ʹʽʬʳʰʹ ʨʪʬʩʨ ʫʨ 

ʳʰʹʰ ʪʨʳʵʱʭʲʬʭʨ ʳʵʿʭʨʴʰʲʰʨ ʨʳʨʭʬ ʨʭʺʵʸʬʩʰʹ ʴʨˀʸʵʳˀʰ, ʸʵ˂ʨ 

ʪʨʴʺʵʲʬʩʰʹ ʨʸʨʳʯʨʭʨʸʰ ʴʨ˄ʰʲʰ ˀʬʳʫʬʪʰ ʹʨˆʰʯʨʨ ˄ʨʸʳʵʫʪʬʴʰʲʰ ݉ଶݑ + 𝜆ݑଷ. ʨʳ ʳʰʳʨʸʯʻʲʬʩʰʯ ʨʾʹʨʴʰˀʴʨʭʰʨ ʨʪʸʬʯʭʬ ʵ.ˇʵˆʨ˃ʬ, 

ʩ.ʳʰʫʵʫʨˀʭʰʲʰʹʨ  ʫʨ ʵ.ˇʵˆʨ˃ʬ, ʹ.ˆʨʸʰʩʬʪʨˀʭʰʲʰʹ ˀʸʵʳʬʩʰ. ʹʻʹʺʨʫ 

ʨʸʨ˄ʸʼʰʭʵʩʰʹ ʮʵʪʨʫʰ ˀʬʳʯˆʭʬʭʨ, ʸʵ˂ʨ ʪʨʴʺʵʲʬʩʨ ʨʸ ˀʬʰ˂ʨʭʹ ʻʳ˂ʸʵʹ 

˄ʸʼʰʭ ˄ʬʭʸʬʩʹ, ʪʨʳʵʱʭʲʬʻʲʰʨ ʹ.ˆʨʸʰʩʬʪʨˀʭʰʲʰʹ ʳʵʴʵʪʸʨʼʰʨˀʰ. ʫʨʸʩʻʹ 

ʶʰʸʭʬʲʰ ʫʨ ʳʬʵʸʬ ʨʳʵ˂ʨʴʰʹ ʹˆʭʨ ʭʨʸʰʨʴʺʬʩʰ ʨʸʨ˄ʸʼʰʭʰ ʹʱʨʲʨʸʻʲʰ 

ʪʨʴʺʵʲʬʩʬʩʰʹʨʯʭʰʹ, ʸʵ˂ʨ ʪʨʴʺʵʲʬʩʨ ʨʸ ˀʬʰ˂ʨʭʹ ʻʳ˂ʸʵʹ ˄ʸʼʰʭ ˄ʬʭʸʬʩʹ, 

ʪʨʳʵʱʭʲʬʻʲʰʨ ʮʬʳʵʯˆʹʬʴʬʩʻʲʰ ʨʭʺʵʸʬʩʰʹ ʴʨˀʸʵʳʬʩˀʰ. ʨʾʹʨʴʰˀʴʨʭʰʨ, 

ʸʵʳ ʨʳ ʴʨˀʸʵʳʬʩˀʰ ʪʨʴˆʰʲʻʲʰ ʪʨʴʺʵʲʬʩʬʩʰ ʨʸ ˀʬʰ˂ʨʭʬʴ ʶʰʸʭʬʲʰ ʸʰʪʰʹ 

˄ʸʼʰʭ ˄ʬʭʸʬʩʹʨ˂ ʱʰ, ʸʨʫʪʨʴ ʳʨʯʰ ʨʸʹʬʩʵʩʨ ʰ˄ʭʬʭʹ ʨʸʨʳʨʸʺʵ ʺʬʽʴʰʱʻʸʰ 

ˆʨʹʰʨʯʰʹ ʹʰʸʯʻʲʬʬʩʹ. ˄ʨʸʳʵʫʪʬʴʰʲ ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳˀʰ 

ʪʨʴˆʰʲʻʲʰʨ ʪʻʸʹʨʹʨ ʫʨ ʫʨʸʩʻʹ ʺʰʶʰʹ ʨʳʵ˂ʨʴʬʩʰ ʹʻʹʺʨʫ ʨʸʨ˄ʸʼʰʭʰ 

ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ, ʸʵʳʬʲʰ˂ ˀʬʰ˂ʨʭʹ ʨʪʸʬʯʭʬ ʶʰʸʭʬʲʰ ʸʰʪʰʹ 

˄ʨʸʳʵʬʩʻʲʬʩʹʨ˂. ʴʨˀʸʵʳˀʰ ˀʬʹ˄ʨʭʲʰʲʰʨ ʪʻʸʹʨʹ ʫʨ ʫʨʸʩʻʹ ʺʰʶʰʹ 

ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʬʩʰ ʱʻʯˆʵʭʨʴ ʨʸʬˀʰ, ʸʵ˂ʨ ʱʵʵʸʫʰʴʨʺʯʨ ʹʨʯʨʭʰʫʨʴ 

ʪʨʳʵʳʨʭʨʲ ʱʻʯˆʰʹ ʬʸʯ ʪʭʬʸʫʮʬ, ʸʵʳʬʲʰ˂ ˄ʨʸʳʵʨʫʪʬʴʹ ʳʨˆʨʹʰʨʯʬʩʬʲʹ, 

ʳʵ˂ʬʳʻʲʰʨ ʫʰʸʰˆʲʬʹ ʶʰʸʵʩʨ, ˆʵʲʵ ʳʬʵʸʬ ʨʸʨʳʨˆʨʹʰʨʯʬʩʬʲ ʪʭʬʸʫʮʬ 

ʳʵ˂ʬʳʻʲʰʨ ʫʰʸʰˆʲʬʹ, ʶʻʨʴʱʨʸʬʹ ʨʴ ʸʵʩʰʴʰʹ ʶʰʸʵʩʨ. ʴʨˀʸʵʳˀʰ 

ˀʬʳʻˀʨʭʬʩʻʲʰʨ ʨˆʨʲʰ ʳʰʫʪʵʳʨ, ʸʵʳʬʲʰ˂ ʰ˃ʲʬʭʨ ʸʰʳʨʴʰʹ ʼʻʴʽ˂ʰʰʹ 

ʪʨʳʵʿʬʴʬʩʰʹ ʪʨʸʬˀʬ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ ʱʲʨʹˀʰ ʫʨʹʳʻʲʰ ʨʳʵ˂ʨʴʰʹ 

ʬʱʭʰʭʨʲʬʴʺʻʸʰ ʸʬʫʻʽ˂ʰʰʹ ʹʨˀʻʨʲʬʩʨʹ ʨʸʨ˄ʸʼʰʭ ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ 

ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ, ʸʵʳʬʲˀʰ˂ ˀʬʳʨʭʨʲʰ 

ʰʴʺʬʪʸʨʲʻʸʰ ʵʶʬʸʨʺʵʸʰ ʱʵʳʶʨʽʺʻʸʰʨ ʨʳ ʱʲʨʹˀʰ, ʸʨ˂ ˀʨʻʫʬʸʰʹ 

ʻ˃ʸʨʭʰ ˄ʬʸʺʰʲʰʹ ʶʸʰʴ˂ʰʶʮʬ ʫʨʿʸʫʴʵʩʰʯ ʻʮʸʻʴʭʬʲʿʵʼʹ ʹʨʹʨʮʾʭʸʵ 

ʨʳʵ˂ʨʴʰʹ ʲʵʱʨʲʻʸ ʨʳʵˆʹʴʨʫʵʩʨʹ. ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʳʵʴʨ˂ʬʳʬʩʮʬ 

ʫʨʫʬʩʻʲ ʪʨʸʱʭʬʻʲ ʶʰʸʵʩʬʩˀʰ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰʹʨʯʭʰʹ 
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ʳʰʾʬʩʻʲʰʨ ʨʶʸʰʵʸʻʲʰ ˀʬʼʨʹʬʩʨ, ʸʨ˂ ʲʬʸʬ - ˀʨʻʫʬʸʰʹ ʻ˃ʸʨʭʰ 

˄ʬʸʺʰʲʰʹ ʶʸʰʴ˂ʰʶʮʬ ʫʨʿʸʫʴʵʩʰʯ ʻʮʸʻʴʭʬʲʿʵʼʹ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ 

ʪʲʵʩʨʲʻʸ ʨʳʵˆʹʴʨʫʵʩʨʹ. ʪʨʴˆʰʲʻʲʰʨ ʨʪʸʬʯʭʬ ʪʨʴʮʵʪʨʫʬʩʻʲʰ 

ʨʳʵʴʨˆʹʴʰʹ  ʬʸʯʨʫʬʸʯʵʩʰʹ ʫʨ ʹʰʪʲʻʭʰʹ ʹʨʱʰʯˆʰ ʫʨ ʳʵʿʭʨʴʰʲʰʨ 

ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ʨʪʬʩʰʹ ʹʽʬʳʨ. ʸʵ˂ʨ ʹʰʹʺʬʳʨˀʰ ˀʬʳʨʭʨʲʰ 

ʨʸʨ˄ʸʼʰʭʰ ˄ʬʭʸʰʹ ʸʰʪʰ ʻ˂ʴʵʩʰ ʭʬʽʺʵʸ - ʼʻʴʽ˂ʰʰʹ ʳʰʳʨʸʯ ʨʾʬʳʨʺʬʩʨ 

ʬʸʯʹ ʳʵʿʭʨʴʰʲʰʨ ʰʹ ˀʬʳʯˆʭʬʭʬʩʰ, ʸʵʫʬʹʨ˂ ʲʵʱʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ 

ʨʸʹʬʩʵʩʰʹ ʳʰʻˆʬʫʨʭʨʫ ʨʸ ʨʸʹʬʩʵʩʹ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰ. 

 

ˀʬʫʬʪʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʹʼʬʸʵ 

ʨʾʹʨʴʰˀʴʨʭʰʨ ʨʪʸʬʯʭʬ, ʸʵʳ ʹʰʩʸʺʿʬʮʬ ʨʴʻ ʵʸʰ ʫʨʳʵʻʱʰʫʬʩʬʲʰ 

˂ʭʲʨʫʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ˈʰʶʬʸʩʵʲʻʸʰ ʺʰʶʰʹ ʱʬʸ˃ʵ˄ʨʸʳʵʬʩʻʲʬʩʰʨʴ 

ʫʰʼʬʸʬʴ˂ʰʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʫʨ ʹʰʹʺʬʳʨʯʨ ʯʬʵʸʰʨˀʰ ʫʨ ʳʰʹ 

ʪʨʳʵʿʬʴʬʩʬʩˀʰ ʨʸʨʴʨʱʲʬʩʰ ʳʴʰˀʭʴʬʲʵʩʨ ʬʴʰ˅ʬʩʨ ʰʹʬʯ ʹʨʹʨʮʾʭʸʵ 

ʨʳʵ˂ʨʴʬʩʹ, ʸʵʪʵʸʬʩʰ˂ʨʨ ʪʻʸʹʨʹ, ʫʨʸʩʻʹʨ ʫʨ ʨʳ ʺʰʶʰʹ ʹˆʭʨ ʨʳʵ˂ʨʴʬʩʰ. 

ʪʨʸʱʭʬʻʲʰ ʨʮʸʰʯ ʬʹ  ʨʳʵ˂ʨʴʬʩʰ ˀʬʰ˃ʲʬʩʨ ʪʨʴʭʰˆʰʲʵʯ, ʸʵʪʵʸ˂ 

ˀʬʸʬʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʮʾʭʸʻʲʰ ˀʬʳʯˆʭʬʭʨ, ʸʵ˂ʨ ʹʨ˄ʿʰʹ ʳʵʴʨ˂ʬʳʯʨ ʳʮʰʫʰ 

ʯʨʭʹ ʰʿʸʰʹ ʬʸʯ ˄ʬʸʺʰʲˀʰ. ʨʳ ʳʰʳʨʸʯʻʲʬʩʰʯ ʳʰʾʬʩʻʲ ˀʬʫʬʪʬʩʹ 

ʪʨʴʹʨʱʻʯʸʬʩʰʯ ʨʸʨ˄ʸʼʰʭʰ ˈʰʶʬʸʩʵʲʻʸʰ ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ ʫʰʫʰ 

ʳʴʰˀʭʴʬʲʵʩʨ ʬʴʰ˅ʬʩʨ ʺʨʲʾʰʹ ʪʨʭʸ˂ʬʲʬʩʰʹ ʯʬʵʸʰʨˀʰ. ʨʳ ʨʳʵ˂ʨʴʬʩʰʯ 

ʨʾʰ˄ʬʸʬʩʨ ʨʰʸʰʹ ˀʯʨʴʯʽʭʰʹ ʶʸʵ˂ʬʹʰ ʹʵʸʩʬʴʺʰʹ ʳʰʬʸ, ʮʬʩʪʬʸʰʯ ʴʨʱʨʫˀʰ 

ʹʵʲʰʹ ˈʨʸʳʵʴʰʻʲʰ ʸˆʬʭʨ, ʹʰʳʰʹ ʸˆʬʭʨ ʩʲʨʴʺ ʹʰʯˆʬˀʰ. ʨʽʭʬ ˀʬʭʴʰˀʴʵʯ, 

ʸʵʳ ʨʸʨʬʸʯʪʭʨʸʵʭʨʴʰ ʹʨʹʨʮʾʭʸʵ ʶʰʸʵʩʬʩʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ˀʬʸʬʻʲʰ 

ʨʳʵ˂ʨʴʰʹ ʪʨʳʵʱʭʲʬʭʨ ʭʬʸ ˆʬʸˆʫʬʩʨ ʬʲʰʼʹʻʸ ʪʨʴʺʵʲʬʩʨʯʨ 

ʹʶʬʽʺʸʨʲʻʸʰ ʯʬʵʸʰʰʹ ʪʨʳʵʿʬʴʬʩʰʯ, ʳʨˀʰʴ ʸʵ˂ʨ, ʬʹ ʳʨˆʨʹʰʨʯʬʩʬʲʯʨ 

ʳʬʯʵʫʰʯʨʨ ˀʬʹʨ˃ʲʬʩʬʲʰ, ʱʬʸ˃ʵʫ, ˀʬʸʬʻʲʰ ʨʳʵ˂ʨʴʰʹ ʨʳʵʴʨˆʹʴʰʹ 

˄ʨʸʳʵʫʪʬʴʰʯ ʪʨʴʹʨʮʾʭʸʰʹ ʨʸʰʹ ʹˆʭʨʫʨʹˆʭʨ ʴʨ˄ʰʲˀʰ ʱʵˀʰʹ, ʪʻʸʹʨʹʨ ʫʨ 

ʫʨʸʩʻʹ ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʨʯʨ ʹʨˀʻʨʲʬʩʰʯ. 
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ʫʰʹʬʸʺʨ˂ʰʰʹ ʳʵ˂ʻʲʵʩʨ ʫʨ ʹʺʸʻʽʺʻʸʨ 

˄ʨʸʳʵʫʪʬʴʰʲʰ ʫʰʹʬʸʺʨ˂ʰʨ ʳʵʰ˂ʨʭʹ ˀʬʹʨʭʨʲʹ,  ʹʨʳ ʯʨʭʹ, ˂ˆʸʨʳʬʺ 

ʶʨʸʨʪʸʨʼʹ ʫʨ ʪʨʳʵʿʬʴʬʩʻʲʰ ʲʰʺʬʸʨʺʻʸʰʹ ʹʰʨʹ (44 ʫʨʹʨˆʬʲʬʩʨʹ). 

ʫʰʹʬʸʺʨ˂ʰʰʹ ʺʬʽʹʺʰ ʪʨʫʳʵ˂ʬʳʻʲʰʨ 123 ʪʭʬʸʫʮʬ. 

 

ʫʰʹʬʸʺʨ˂ʰʰʹ ˀʰʴʨʨʸʹʰ 

x  ʫʨ t ˂ʭʲʨʫʬʩʰʹ ʹʰʩʸʺʿʬʮʬ ʪʨʴʭʰˆʰʲʵʯ ˀʬʳʫʬʪʰ ʹʨˆʰʹ ʳʬʵʸʬ ʸʰʪʰʹ 

ˈʰʶʬʸʩʵʲʻʸʰ ʹʰʹʺʬʳʨ 

),,(),,(),(),(),(: txFutxfutxCutxButxAuuLu txxxtt          (1) 

ʹʨʫʨ˂ A, B, C - ʳʵ˂ʬʳʻʲʰ n-ʻʸʰ ʸʰʪʰʹ  ʱʭʨʫʸʨʺʻʲʰ ʳʨʺʸʰ˂ʬʩʰʨ, 

),,( 1 nfff   ʫʨ ),,( 1 nFFF   ʳʵ˂ʬʳʻʲʰ, ˆʵʲʵ ),,( 1 nuuu   ʻ˂ʴʵʩʰ 

ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʬʩʰʨ, 2n . 

ʨʾʭʴʰˀʴʵʯ TD -ʯʰ ʱʻʯˆʵʭʨʴʰ ʨʸʬ, ʸʵʳʬʲʰ˂ ʳʫʬʩʨʸʬʵʩʹ 

|}|:),{( 2
xttx R  ʳʨˆʨʹʰʨʯʬʩʬʲʰ ʱʻʯˆʰʹ ˀʰʪʴʰʯ ʫʨ ˀʬʳʵʹʨʮʾʭʸʻʲʰʨ 

txT :,1 , Tt 0  ʳʨˆʨʹʰʨʯʬʩʬʲʰ ʹʬʪʳʬʴʺʰʯ, 0:,2 xT , Tt 0  ʫʨ 

TtT :,3 , Tx 0  ˀʬʹʨʩʨʳʰʹʨʫ ʫʸʵʰʯʰ ʫʨ ʹʰʭʸ˂ʰʯʰ ʵʸʰʬʴʺʨ˂ʰʰʹ  

ʹʬʪʳʬʴʺʬʩʰʯ. 

 (1) ʹʰʹʺʬʳʰʹʨʯʭʰʹ ܦ𝑇 ʨʸʬˀʰ ʯʨʭʬʩʰʹ ʳʰˆʬʫʭʰʯ ʪʨʴʰˆʰʲʬʩʨ  ˀʬʳʫʬʪʰ 

ʨʳʵ˂ʨʴʬʩʰ:  

ʭʰʶʵʭʵʯ ܦ𝑇 ʨʸʬˀʰ (1) ʹʰʹʺʬʳʰʹ ݑ = ,ሺ𝑥ݑ  ˂ሻ ʨʳʵʴʨˆʹʴʰ, ʸʵʳʬʲʰݐ

ʨʱʳʨʿʵʼʰʲʬʩʹ ˀʬʳʫʬʪ ʹʨʹʨʮʾʭʸʵ ʶʰʸʵʩʬʩʹ: 

ʶʰʸʭʬʲ ʯʨʭˀʰ -  ʫʰʸʰˆʲʬʹ ʶʰʸʵʩʬʩʹ   

             
,

| ,     1,2;
ii T

u i                                                                   ሺʹሻ 

ʳʬʵʸʬ ʯʨʭˀʰ - ʫʰʸʰˆʲʬʹʨ ʫʨ ʶʻʨʴʱʨʸʬʹ ʶʰʸʵʩʬʩʹ 

1,T

u


 ,                                                                    (3) 
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2,
1 2( ) 0

T
x tu u


   ;                                                     (4) 

 ˆʵʲʵ ʳʬʹʨʳʬ ʯʨʭˀʰ ˀʬʳʫʬʪʰ ʹʨˆʰʹ ʹʰʹʺʬʳʰʹʨʯʭʰʹ  

: ( , ) ( , ) ( , )
tt xx x t

Lu u u A x t u B x t u C x t u     ),()(),(,,,
)(

)(

txFugdxtxuutxf u

t

t











 





 

(5) 

ʪʨʴʰˆʰʲʬʩʨ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʨ ʫʰʸʰˆʲʬʹʨ ʫʨ ʸʵʩʰʴʰʹ ʶʰʸʵʩʬʩʰʯ 





T

u
,1

,                                                             (6)  

2,
( ) 0

x
T

u u


  ,                                                       (7)  

ʹʨʫʨ˂ 𝜑, 𝜑𝑖 , 𝑖 = ͳ,ʹ, ʳʵ˂ʬʳʻʲʰ ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʬʩʰʨ, ʸʵʳʲʬʩʰ˂ 𝑂 = 𝑂ሺͲ,Ͳሻ 

ʹʨʬʸʯʵ ˄ʬʸʺʰʲˀʰ ʨʱʳʨʿʵʼʰʲʬʩʬʴ ˀʬʯʨʴˆʳʬʩʻʲʵʩʰʹ ʶʰʸʵʩʨʹ 𝜑ଵሺ𝑂ሻ =𝜑ଶሺ𝑂ሻ, ˆʵʲʵ 1 , 2 , ʫʨ   ʳʵ˂ʬʳʻʲʰ n-ʻʸʰ ʸʰʪʰʹ ʱʭʨʫʸʨʺʻʲʰ 

ʳʨʺʸʰ˂ʬʩʰʨ; ,  ʫʨ g ʳʵ˂ʬʳʻʲʰ ʹʱʨʲʨʸʻʲʰ ʼʻʴʽ˂ʰʬʩʰʨ. ʸʵʫʬʹʨ˂ 𝑇 =
∞, ʳʨˀʰʴ ܦ∞: ݐ > |𝑥|, 𝑥 > Ͳ ʫʨ 𝛾ଵ,∞: 𝑥 = ,ݐ Ͳ ≤ ݐ < ∞, 𝛾ଶ,∞: 𝑥 = Ͳ, Ͳ ≤ ݐ < ∞. 

ʹʱʨʲʨʸʻʲ ˀʬʳʯˆʭʬʭʨˀʰ ሺ݊ = ͳሻሺͳሻ, ሺʹሻ ʨʳʵ˂ʨʴʨʹ ʬ˄ʵʫʬʩʨ ʫʨʸʩʻʹ 

ʶʰʸʭʬʲʰ ʨʳʵ˂ʨʴʨ. 

ʮʬʳʵʯ ʳʵʿʭʨʴʰʲʰ ʨʸʨ˄ʸʼʰʭʰ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʬʩʰʹ ʪʲʵʩʨʲʻʸʰ 

ʨʳʵˆʹʴʨʫʵʩʰʹ ʫʨʫʪʬʴʨˀʰ ˃ʰʸʰʯʨʫ ʹʰʸʯʻʲʬʬʩʹ ˄ʨʸʳʵʨʫʪʬʴʬʴ:  

1) ʨʳʵʴʨˆʹʴʰʹʨʯʭʰʹ ʨʶʸʰʵʸʻʲʰ ˀʬʼʨʹʬʩʰʹ ʳʰʾʬʩʨ;  

2) ʳʵ˂ʬʳʻʲʰ ʨʳʵ˂ʨʴʰʹ ʬʱʭʰʭʨʲʬʴʺʻʸʰ ʸʬʫʻ˂ʰʸʬʩʨ ʨʸʨ˄ʸʼʰʭ 

ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ;  

3) ʨʸʨ˄ʸʼʰʭʵʩʰʹ ʰʳ ˀʬʳʯˆʭʬʭʬʩʰʹ ʪʨʳʵʿʵʼʨ, ʸʵ˂ʨ ʨʳʵʴʨˆʹʴʹ ʪʨʨˁʴʰʨ 

ʼʬʯʽʬʩʨʫʰ ʩʻʴʬʩʨ . 

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳˀʰ ʪʨʴˆʵʸ˂ʰʬʲʬʩʻʲʰ ʱʭʲʬʭʨ ʳʰʳʫʰʴʨʸʬʵʩʹ 

ˀʬʳʫʬʪʰ ʹʽʬʳʰʯ: 
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ʨ) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ˃ʲʰʬʸʰ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰʹ ˀʬʳʵʾʬʩʨ 

ʻ˄ʿʭʬʺ  ʼʻʴʽ˂ʰʨʯʨ  ʱʲʨʹˀʰ; 

ʩ) ʨʹʬʯʰ ʨʳʵʴʨˆʹʴʬʩʰʹʨʯʭʰʹ ʨʶʸʰʵʸʻʲʰ ˀʬʼʨʹʬʩʰʹ ʳʰʾʬʩʨ;  

ʪ) ˈʰʶʬʸʩʵʲʻʸʰ ʹʰʹʺʬʳʰʹ ʹʺʸʻʽʺʻʸʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʶʨʸʨʳʬʺʸʮʬ 

ʫʨʳʵʱʰʫʬʩʻʲʰ ʵʸʰ ˁʭʬʻʲʬʩʸʰʭ ʫʰʼʬʸʬʴ˂ʰʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ 

ʹʰʹʺʬʳʰʹ ʨʳʵˆʹʴʨ ʫʨ ʳʨʯʰ ʹʨˀʻʨʲʬʩʰʯ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ 

ʬʱʭʰʭʨʲʬʴʺʻʸʰ ʸʬʫʻʽ˂ʰʨ ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ ʨʸʨ˄ʸʼʰʭ ʰʴʺʬʪʸʨʲʻʸ 

ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ ʱʲʨʹˀʰ. ʨʾʹʨʴʰˀʴʨʭʰʨ, ʸʵʳ 

ʮʵʪʨʫ ˀʬʳʯˆʭʬʭʨˀʰ ʬʹ ʳʰʫʪʵʳʨ ʨˆʨʲʰʨ ʬʸʯʰ ʹʱʨʲʨʸʻʲʰ ˈʰʶʬʸʩʵʲʻʸʰ 

ʪʨʴʺʵʲʬʩʰʹʨʯʭʰʹʨ˂ ʱʰ ʫʨ ʨʸ ʳʵʰʯˆʵʭʹ ʸʰʳʨʴʰʹ ʼʻʴʽ˂ʰʰʹ ʪʨʳʵʿʬʴʬʩʨʹ; 

ʫ) ʻ˃ʸʨʭʰ ˄ʬʸʺʰʲʰʹ ʲʬʸʬ-ˀʨʻʫʬʸʰʹ ʶʸʰʴ˂ʰʶʰʹ ʪʨʳʵʿʬʴʬʩʰʯ ʹʨʹʨʮʾʭʸʵ 

ʨʳʵ˂ʨʴʰʹ ʪʲʵʩʨʲʻʸʰ ʨʳʵˆʹʴʨʫʵʩʰʹ ʫʨʳʺʱʰ˂ʬʩʨ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ 

ʱʲʨʹˀʰ; 

ʬ) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʳʵʴʨ˂ʬʳʯʨ ʹʰʪʲʻʭʰʹ ʱʨʭˀʰʸʰ ʨʳʵʴʨˆʹʴʰʹ 

ʹʰʪʲʻʭʬʹʯʨʴ. ʱʲʨʹʰʱʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ʨʸʹʬʩʵʩʨ; 

ʭ) ʨʳʵʴʨˆʹʴʰʹ ʬʸʯʨʫʬʸʯʵʩʰʹ ʫʨʳʺʱʰ˂ʬʩʨ ʫʨ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ 

ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ʨʪʬʩʨ; 

ʮ) ʨʶʸʰʵʸʻʲʰ ˀʬʼʨʹʬʩʰʹ ʳʰʾʬʩʰʹ ʫʸʵʹ ʳʵʯˆʵʭʴʰʲʰ ʶʰʸʵʩʬʩʰʹ 

ʫʨʸʾʭʬʭʰʹʨʹ ʰʳ ˀʬʳʯˆʭʬʭʬʩʰʹ ʪʨʳʵʿʵʼʨ, ʸʵ˂ʨ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʨʹ ʨʸ 

ʪʨʨˁʴʰʨ ʨʳʵʴʨˆʹʴʰ. 

ʳʰʳʵʭʰˆʰʲʵʯ ʳʵʱʲʬʫ ʫʰʹʬʸʺʨ˂ʰʨˀʰ ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰ ʯʨʭʬʩʰʹʨ 

ʫʨ ʶʨʸʨʪʸʨʼʬʩʰʹ ʳʰˆʬʫʭʰʯ. 

ʯʨʭʰ I ˀʬʫʪʬʩʨ ˀʭʰʫʰ ʶʨʸʨʪʸʨʼʰʹʨʪʨʴ ʫʨ ʳʨʹˀʰ ʪʨʴˆʰʲʻʲʰʨ ʹʨʹʨʮʾʭʸʵ 

ʨʳʵ˂ʨʴʨ ʫʰʸʰˆʲʬʹ ʶʰʸʵʩʬʩʰʯ. §1-ˀʰ ʳʵʿʭʨʴʰʲʰʨ (1), (2) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ  ʫʨʹʳʨ, ˀʬʳʵʾʬʩʻʲʰʨ 

ʱʲʨʹʰʱʻʸʰ ʫʨ   ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰʹ ˂ʴʬʩʨ. 

ʪʨʴʹʨʮʾʭʸʬʩʨ 1. ʭʯʽʭʨʯ A, B, C, )( TDCF  , )( n

TDCf R  ʫʨ 

)( ,
1

Tii C   , 2,1i . u ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʨʹ ʬ˄ʵʫʬʩʨ (1), (2) ʨʳʵ˂ʨʴʰʹ C ʱʲʨʹʰʹ 

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ TD  ʨʸʬˀʰ, ʯʻ )( TDCu  ʫʨ ʨʸʹʬʩʵʩʹ ʭʬʽʺʵʸ-



10 

 

ʼʻʴʽ˂ʰʨʯʨ )(2
T

m
DCu   ʳʰʳʫʬʭʸʵʩʨ ʰʹʬʯʰ, ʸʵʳ uu

m   ʫʨ 

)(   T

m
DCFLu   ʹʰʭʸ˂ʬˀʰ, ˆʵʲʵ 

i

m

Ti

u 



,

 )( ,1
1

TC   ʹʰʭʸ˂ʬˀʰ, 2,1i , 

ʸʵ˂ʨ m . 

ˀʬʴʰˀʭʴʨ 2. ˂ˆʨʫʰʨ, ʸʵʳ (1), (2) ʨʳʵ˂ʨʴʰʹ )(2
TDC  ʱʲʨʹʰʹ ʱʲʨʹʰʱʻʸʰ 

ʨʳʵʴʨˆʹʴʰ ʨʪʸʬʯʭʬ ˄ʨʸʳʵʨʫʪʬʴʹ C ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲ ʨʳʵʴʨˆʹʴʹ TD  

ʨʸʬˀʰ. ʫʨ, ʶʰʸʰʽʰʯ, ʯʻ C ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ TD  ʨʸʬˀʰ 

ʬʱʻʯʭʴʰʹ )(2
TDC  ʱʲʨʹʹ, ʳʨˀʰʴ ʬʹ ʨʳʵʴʨˆʹʴʰ ʨʪʸʬʯʭʬ ʰʽʴʬʩʨ (1), (2) 

ʨʳʵ˂ʨʴʰʹ ʱʲʨʹʰʱʻʸʰ ʨʳʵʴʨˆʹʴʰ. ʨʹʬʭʬ ʨʾʭʴʰˀʴʵʯ, ʸʵʳ (1), (2) ʨʳʵ˂ʨʴʰʹ C 

ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ ʨʱʳʨʿʵʼʰʲʬʩʹ (2) ʹʨʹʨʮʾʭʸʵ 

ʶʰʸʵʩʬʩʹ ˁʭʬʻʲʬʩʸʰʭʰ ʱʲʨʹʰʱʻʸʰ ʨʮʸʰʯ. ʰʳ ˀʬʳʯˆʭʬʭʨˀʰ, ʸʵ˂ʨ  02    

ʪʨʴʹʨʮʾʭʸʬʩʨ 1–ˀʰ ˁʭʬʴ ʭʰʪʻʲʰʹˆʳʬʩʯ, ʸʵʳ 

 0:)(:),(
,2

2
,2

2
0 

T
vDCvDCu TTT

m


 . 

ʪʨʴʹʨʮʾʭʸʬʩʨ 3. ʭʯʽʭʨʯ A, B, C, )(  DCF , )( n
DCf R   ʫʨ 

)( ,
1

 ii C  , 2,1i . ʭʰʺʿʭʰʯ, ʸʵʳ (1), (2) ʨʳʵ˂ʨʴʨ ʨʸʰʹ ʲʵʱʨʲʻʸʨʫ 

ʨʳʵˆʹʴʨʫʰ C ʱʲʨʹˀʰ, ʯʻ ʨʸʹʬʩʵʩʹ 0 0 1 2( , , ) 0T T F     ʰʹʬʯʰ, ʸʵʳ 

ʴʬʩʰʹʳʰʬʸʰ ʫʨʫʬʩʰʯʰ 0TT  -ʹʨʯʭʰʹ (1), (2) ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ ʬʸʯʰ ʳʨʰʴ˂ C 

ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ TD  ʨʸʬˀʰ. 

ʪʨʴʹʨʮʾʭʸʬʩʨ 4. ʭʯʽʭʨʯ A, B, C, )(  DCF , )( n
DCf R   ʫʨ 

)( ,
1

 ii C  , 2,1i . ʭʰʺʿʭʰʯ, ʸʵʳ (1), (2) ʨʳʵ˂ʨʴʨ ʨʸʰʹ ʪʲʵʩʨʲʻʸʨʫ 

ʨʳʵˆʹʴʨʫʰ C ʱʲʨʹˀʰ, ʯʻ ʴʬʩʰʹʳʰʬʸʰ ʫʨʫʬʩʰʯʰ T-ʹʨʯʭʰʹ ʨʳ ʨʳʵ˂ʨʴʨʹ 

ʪʨʨˁʴʰʨ ʬʸʯʰ ʳʨʰʴ˂ C ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ  TD  ʨʸʬˀʰ. 

ʪʨʴʹʨʮʾʭʸʬʩʨ 5. ʭʯʽʭʨʯ A, B, C, )(  DCF , )( n
DCf R   ʫʨ 

)( ,
1

 ii C  , 2,1i . )(  DCu  ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʨʹ ʬ˄ʵʫʬʩʨ (1), (2) ʨʳʵ˂ʨʴʰʹ 

C ʱʲʨʹʰʹ ʪʲʵʩʨʲʻʸʰ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ, ʯʻ ʴʬʩʰʹʰʬʸʰ 
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ʫʨʫʬʩʰʯʰ T-ʹʨʯʭʰʹ |
TDu  ˄ʨʸʳʵʨʫʪʬʴʹ ʨʳ ʨʳʵ˂ʨʴʰʹ C ʱʲʨʹʰʹ 

ʪʨʴʮʵʪʨʫʬʩʻʲ ʨʳʵʴʨˆʹʴʹ TD  ʨʸʬˀʰ. 

§2-ˀʰ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ܥ ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰʹʨʯʭʰʹ 

ʰʳ ˀʬʳʯˆʭʬʭʨˀʰ, ʸʵ˂ʨ ʨʸʨ˄ʸʼʰʭʰ ˄ʬʭʸʰʹʯʭʰʹ ʳʨʸʯʬʩʻʲʰʨ ˀʬʳʫʬʪʰ 

ʶʰʸʵʩʨ  

1 2( , , )if x t u M M u  , ,),,( n

TDutx R  ni ,,1 ,           (8) 

ʳʰʾʬʩʻʲʰʨ ʨʶʸʰʵʸʻʲʰ ˀʬʼʨʹʬʩʨ  

1
1,

1 2 1 3( ) ( ) ( )T T TC D C D C
u c F c c


   ,                                            (9) 

ʹʨʫʨ˂ 0)(  constTMM jj , ʨʸʨʻʨʸʿʵʼʰʯʰ 
i

c ʳʻʫʳʰʭʬʩʰ ʨʸ ʨʸʰʨʴ 

ʫʨʳʵʱʰʫʬʩʻʲʰ F  ʫʨ  -ʮʬ, ʨʳʨʹʯʨʴ 0, 1,2.
i

c i   §3-ˀʰ ʳʵʺʨʴʰʲʰʨ ʨʳʵ˂ʨʴʰʹ ʬʱʭʰʭʨʲʬʴʺʻʸʰ ʸʬʫʻʽ˂ʰʨ ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ 

ʨʸʨ˄ʸʼʰʭ ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ 

ʱʲʨʹˀʰ. ʨˆʨʲʰ ʳʨˆʨʹʰʨʯʬʩʬʲʰ ˂ʭʲʨʫʬʩʰʹ ˀʬʳʵʾʬʩʰʹ  ˀʬʫʬʪʨʫ  

)(
2

1
xt  ,           )(

2

1
xt                                           (10) 

TD  ʨʸʬ ʪʨʫʨʭʨ O  ʹʰʩʸʺʿʰʹ 21POPGT   ʹʨʳʱʻʯˆʬʫˀʰ, ʹʨʫʨ˂ )0,0(OO  , 

)0,(11 TPP  , 





 TTPP

2

1
,

2

1
22

, ˆʵʲʵ (1), (2) ʨʳʵ˂ʨʴʨ ʪʨʫʨʰ˄ʬʸʬʩʨ ˀʬʳʫʬʪʰ 

ʹʨˆʰʯ  

),,(),,(),(),(),(: 111111   FvfvCvBvAvvL   TG),(      (11)  

)(10,0:1





 TOP
v ,    T0 ,                                            (12) 

)(2
2

1
0,:2





 TOP

v ,    T
2

1
0  ,                                      (13) 

),(),(  uv  ʻ˂ʴʵʩʰ ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʰʹ ʳʰʳʨʸʯ, ʹʨʫʨ˂ 
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 

 

1

1

1

1 1

1
( , ) ( , ) ( , ) ,

2

1
( , ) ( , ) ( , ) ,

2

( , ) ( , ),

( , ) ( , ), ( , , ) ( , , ),

A A B

B B A

C C

F F f v f v

         

         

     
           

      

      


  
      

                (14) 

)()( 11   ,              2 2( ) (2 )    .                               (15) 

ˁʭʬʴʰ ʳʰʫʪʵʳʨ ʬʿʸʫʴʵʩʨ (11) ʹʰʹʺʬʳʰʹ ˄ʨʸʳʵʫʪʬʴʨʹ ˀʬʳʫʬʪʰ ʹʨˆʰʯ, 

11111111 )( FfvCBABvB
v

A 


























,                             (16) 

ʸʵʳʲʰʹ ʳʨʸ˂ˆʬʴʨ ʳˆʨʸʬ ˄ʨʸʳʵʨʫʪʬʴʹ ʵʸʰ ʶʰʸʭʬʲʰ ʸʰʪʰʹ 

ʫʰʼʬʸʬʴ˂ʰʨʲʻʸʰ ʵʶʬʸʨʺʵʸʯʨ ʱʵʳʶʵʮʰ˂ʰʨʹ, ʸʨ˂ ʰ˃ʲʬʭʨ ʹʨˀʻʨʲʬʩʨʹ 

ʵʸʰ ˁʭʬʻʲʬʩʸʰʭʰ ʫʰʼʬʸʬʴ˂ʰʨʲʻʸʰ ʹʰʹʺʬʳʰʹʨʯʭʰʹ ʫʨʹʳʻʲʰ 

ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʰʴʺʬʪʸʬʩʰʹ ˀʬʫʬʪʨʫ (11)-(13) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ 

ʬʽʭʰʭʨʲʬʴʺʻʸ ʸʬʫʻ˂ʰʸʬʩʨʹ ˀʬʳʫʬʪʰ ʹʨˆʰʹ ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ ʨʸʨ˄ʸʼʰʭ 

ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ: 

              






 
0

11111 ),,(),(),;,(),( ddvfvCBABRv  

       ),(3 F ,  TG),(  ,                                                                    (16) 

ʹʨʫʨ˂ 

),(),(),;,(),( 21

0

3   






 FddFRF .                         (17) 

(16) ʺʵʲʵʩʨ ˀʬʰ˃ʲʬʩʨ ʪʨʴʭʰˆʰʲʵʯ, ʸʵʪʵʸ˂ ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ 

ʨʸʨ˄ʸʼʰʭ ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨ, ʸʵʳʬʲʰ˂ ˀʬʳʫʬʪʰ 

ʵʶʬʸʨʺʵʸʻʲʰ ʹʨˆʰʯ ˀʬʰ˃ʲʬʩʨ ʪʨʫʨʭ˄ʬʸʵʯ ݒ = ݒଶܮ + ଵܨଷܮ + ݈଴ሺ𝜓ଵ, 𝜓ଶሻ,                                                ሺ18) 
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ʹʨʫʨ˂ ܮଶ , ܮଷ ʫʨ ݈଴ ʵʶʬʸʨʺʵʸʬʩʰ ʳʵʽʳʬʫʬʩʬʴ ˀʬʳʫʬʪʰ ʼʵʸʳʻʲʬʩʰʹ 

ʳʰˆʬʫʭʰʯ 

ሺܮଶݒሻሺ𝜉, ሻߟ = ∫ ∫ 𝑅ሺ𝜉, ;ߟ ,ߠ ଵ𝜂ܤ)]ሻߞ + ଵܤଵܣ − ,ߠሺݒ(ଵܥ ሻߞ − 𝑓ଵሺߠ, ,ߞ ሻ]𝜂ݒ
଴ 𝑑ߞ𝜉

𝜂 𝑑ߠ, 
ሺ𝜉, ሻߟ ∈ 𝑇ܩ , ሺ19) 

ሺܮଷܨଵሻሺ𝜉, ሻߟ = ∫ ∫ 𝑅ሺ𝜉, ;ߟ ,ߠ ,ߠଵሺܨሻߞ ሻ𝜂଴ߞ 𝑑ߞ𝜉𝜂 𝑑ߠ, ሺ𝜉, ሻߟ ∈ 𝑇ܩ ,                            ሺ20) 

(݈଴ሺ𝜓ଵ, 𝜓ଶሻ)ሺ𝜉, ሻߟ = Λሺߟ, 𝜉, ሻߟሻ𝜓ଶሺߟ + 

+ ∫ Λሺߟ, 𝜉, ሻߠ ,ߠሺܭ] ,ߟ Ͳሻ ቀ𝜓ଵ𝜉ሺߠሻ + ,ߠଵሺܤ Ͳሻ𝜓ଵሺߠሻቁ]𝜉𝜂 𝑑ߠ,ሺ𝜉, ሻߟ ∈ 𝑇ܩ ,                    ሺʹͳሻ, 

ʹʨʫʨ˂  ݒሺ𝜉, ሻߟ = ሺ𝜉ݑ − ,ߟ 𝜉 + ,ሻ, ˆʵʲʵ 𝑅ሺ𝜉 ߟ ;ߟ ,ߠ ,ߟሻ, Λሺߞ 𝜉, ,ߠሺܭ ሻ ʫʨߟ ,ߟ Ͳሻ (1) 

ʹʰʹʺʬʳʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʱʵʴʱʸʬʺʻʲʰ ʳʨʺʸʰ˂ʬʩʰʨ. §4-ˀʰ ʨʶʸʰʵʸʻʲ ˀʬʼʨʹʬʩʨʮʬ ʫʨʿʸʫʴʵʩʰʯ ʲʬʸʬ-ˀʨʻʫʬʸʰʹ ʻ˃ʸʨʭʰ 

˄ʬʸʺʰʲʰʹ  ʶʸʰʴ˂ʰʶʰʹ ʪʨʳʵʿʬʴʬʩʰʯ  ʫʨʳʺʱʰ˂ʬʩʻʲʰʨ (1), (2) ʹʨʹʨʮʾʭʸʵ 

ʨʳʵ˂ʨʴʰʹ ʪʲʵʩʨʲʻʸʰ  ʨʳʵˆʹʴʨʫʵʩʨ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ ʱʲʨʹˀʰ.   

ʯʬʵʸʬʳʨ 5. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ ʶʰʸʵʩʬʩʰ: (8), )(, 2
TDCBA  , 

)(1
TDCC ,  

1( )n

Tf C D  ¡ , )( TDCF   ʫʨ )( ,1
1

1 TC   , 02  . ʳʨˀʰʴ (1), 

(2) ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ ʬʸʯʰ ʳʨʰʴ˂ C ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ TD  

ʨʸʬˀʰ. 

 §5 ʬ˃ʾʭʴʬʩʨ ʨʳʵ˂ʨʴʰʹ ʨʳʵʴʨˆʹʴʰʹ ʹʰʪʲʻʭʰʹʨ ʫʨ ʬʸʯʨʫʬʸʯʵʩʰʹ 

ʹʨʱʰʯˆʹ, ʨʪʸʬʯʭʬ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ʨʸʹʬʩʵʩʨʹ, ʱʬʸ˃ʵʫ, ʸʵ˂ʨ ܨ ∈ 𝑇ሻ, 𝜑𝑖ܦଵሺ̅ܥ ∈ ,ଶ(𝛾𝑖,𝑇)ܥ 𝑖 = ͳ,ʹ, ʳʨˀʰʴ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ ݑ 

ʬʱʻʯʭʴʰʹ ܥଶሺ̅ܦ𝑇ሻ ʱʲʨʹʹ ʫʨ ˄ʨʸʳʵʨʫʪʬʴʹ (1), (2) ʨʳʵ˂ʨʴʰʹ ʱʲʨʹʰʱʻʸ 

ʨʳʵʴʨˆʹʴʹ; 

ʳʵ˂ʬʳʻʲʰ (1), (2) ʨʳʵ˂ʨʴʰʹ ܥ ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ ʰʽʴʬʩʨ 

ʬʸʯʨʫʬʸʯʰ, ʯʻ ʨʸʨ˄ʸʼʰʭʰ 𝑓 ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʨ ʨʱʳʨʿʵʼʰʲʬʩʹ ʲʵʱʨʲʻʸ 

ʲʰʼˀʰ˂ʰʹ ʶʰʸʵʩʨʹ, ˆʵʲʵ ʬʹ ˀʬʹʸʻʲʫʬʩʨ, ʳʨʪʨʲʰʯʨʫ, ʸʵ˂ʨ  𝑓 ∈  .ଵሺ𝑅𝑛ሻܥ
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ʯʬʵʸʬʳʨ 6. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ ʶʰʸʵʩʬʩʰ : (8);  2,A B C D ,

     1 1 1, ,n
C C D f C D F C D     ¡ , )( ,1

2
1   C , 02  .  ʳʨˀʰʴ (1), (2) 

ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ ʬʸʯʨʫʬʸʯʰ ʪʲʵʩʨʲʻʸʰ ʱʲʨʹʰʱʻʸʰ )(2
 DCu  

ʨʳʵʴʨˆʹʴʰ D  ʨʸʬˀʰ.  

 §6-ˀʰ ʳʵʺʨʴʰʲʰʨ ʨʳʵ˂ʨʴʰʹ ʲʵʱʨʲʻʸʰ ʫʨ ʪʲʵʩʨʲʻʸʰ ʨʳʵˆʹʴʨʫʵʩʰʹ 

ʹˆʭʨ ˀʬʳʯˆʭʬʭʬʩʰ.  

ʫʨʳʺʱʰ˂ʬʩʻʲʰʨ, ʸʵʳ (8) ʶʰʸʵʩʰʹ  ʫʨʸʾʭʬʭʰʹ ˀʬʳʯˆʭʬʭʨˀʰ˂ ʱʰ,  ʬ. ʰ., 

ʸʵ˂ʨ 

( , )

( , , )
sup lim

T
ux t D

f x t u

u
              0T ,                     (22) 

ʲʵʱʨʲʻʸ ʨʳʵˆʹʴʨʫʵʩʨʹ ʿʵʭʬʲʯʭʰʹ ʨʽʭʹ ʨʫʪʰʲʰ: 

ʯʬʵʸʬʳʨ 7. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ ʶʰʸʵʩʬʩʰ:  2,A B C D ,  1 ,C C D

1
,( ),i iC    ,2,1i     1 ,n

f C D F C D   ¡ . ʳʨˀʰʴ (1), (2) ʨʳʵ˂ʨʴʨ 

ʲʵʱʨʲʻʸʨʫ ʨʳʵˆʹʴʨʫʰʨ  C  ʱʲʨʹˀʰ ʪʨʴʹʨʮʾʭʸʬʩʨ 3-ʰʹ ʨʮʸʰʯ. 

 ˆʵʲʵ, ʸʨ˂ ˀʬʬˆʬʩʨ ʪʲʵʩʨʲʻʸ ʨʳʵˆʹʴʨʫʵʩʨʹ - ʰʪʰ ʿʵʭʬʲʯʭʰʹ ʨʸ 

ʨʸʰʹ ʳʨʸʯʬʩʻʲʰ. ʨʳ ʶʨʸʨʪʸʨʼˀʰ ʳʵʿʭʨʴʰʲʰʨ ˀʬʳʯˆʭʬʭʨ, ʸʵ˂ʨ (8) ʶʰʸʵʩʰʹ 

ʫʨʸʾʭʬʭʰʹ ʳʰʻˆʬʫʨʭʨʫ, ʯʻ ʨʫʪʰʲʰ ʨʽʭʹ ˀʬʳʫʬʪ ʶʰʸʵʩʨʹ  

 )(,),(1 ufuff n  ,
i

i
u

ug
uf





)(

)( , ni ,,1  , )(1 n
Cg R ,  0,g       (23) 

ʳʨˀʰʴ (1), (2) ʨʳʵ˂ʨʴʨ ʪʲʵʩʨʲʻʸʨʫ ʨʸʰʹ ʨʳʵˆʹʴʨʫʰ. 

ʯʬʵʸʬʳʨ 8.  ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ ʶʰʸʵʩʬʩʰ:(23), )(, 2
TDCBA  , 

)(1
TDCC ,  1( )n

Tf C D  ¡ , )( ,1
2

1   C , 02   )( TDCF  . ʳʨˀʰʴ (1), (2) ʨʳʵ˂ʨʴʨʹ 

ʪʨʨˁʴʰʨ ʬʸʯʰ ʳʨʰʴ˂  C ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ TD  ʨʸʬˀʰ. 

ʯʬʵʸʬʳʨ 9. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ ʶʰʸʵʩʬʩʰ: (23),  2,A B C D ,

     1 1 1, ,n
C C D f C D F C D     ¡ , )( ,1

2
1   C , 02  . ʳʨˀʰʴ (1), (2) 
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ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ ʬʸʯʨʫʸʯʰ ʪʲʵʩʨʲʻʸʰ ʱʲʨʹʰʱʻʸʰ )(2
 DCu  ʨʳʵʴʨˆʨʴʰ 

D  ʨʸʬˀʰ. 

ʳʵʭʰʿʭʨʴʵʯ )(ugg   ʼʻʴʽ˂ʰʰʹ ʳʨʸʺʰʭʰ ʳʨʪʨʲʰʯʰ, ʸʵʫʬʹʨ˂ 

ʳʨʸʯʬʩʻʲʰʨ (22) ʫʨ (23) ʶʰʸʵʩʬʩʰ: 









 




n

j

kj

jjuug
1

12
exp)(  ,  )()12(

)(
)( 2

uguk
u

ug
uf ik

iii

i

i 



  ,  ni ,,1 , 

ʹʨʫʨ˂  constj  ,   



n

j
j

1

0 ,   0jk ʳʯʬʲʰ ʸʰ˂ˆʭʬʩʰʨ, nj ,,1 . 

§7-ˀʰ ʳʵʿʭʨʴʰʲʰʨ ʨʳʵ˂ʨʴʰʹ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ʨʸʨʸʹʬʩʵʩʰʹ 

ˀʬʳʯˆʭʬʭʬʩʰ. 

ʯʬʵʸʬʳʨ 10 . ʭʯʽʭʨʯ 0 CBA , )()( n
Cuff R , )(  DCF , 0i , 

2,1i .  ʨʸʹʬʩʵʩʹ ʸʰ˂ˆʭʬʩʰ n ,,1 , 
1

| | 0
n

i

i

 l , ʰʹʬʯʰ, ʸʵʳ 

0 1
1 1

( )
n n

n

i i i i

i i

f u c c u u



 

    l l ¡ ,    1 const ,                     (24) 

ʹʨʫʨ˂ 0c , constc 1 , 01 c . ʼʻʴʽ˂ʰʨ 0
1

0 cFF
n

i
ii 


   ʨʱʳʨʿʵʼʰʲʬʩʹ ˀʬʳʫʬʪ 

ʶʰʸʵʩʬʩʹ 

00 F  ,    
0 1 2
( , ) | k

t
F x t c t



  ,     constc 2 ,      20  constk ,              (25) 

ʳʨˀʰʴ ʳʵʰ˃ʬʩʴʬʩʨ ʰʹʬʯʰ ʹʨʹʸʻʲʰ ʫʨʫʬʩʰʯʰ ʸʰ˂ˆʭʰ )(00 FTT  , ʸʵʳ (1), 

(2) ʨʳʵ˂ʨʴʨʹ ʨʸ ʪʨʨˁʴʰʨ C ʱʲʨʹʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ 
TD  ʨʸʬˀʰ, 

ʸʵ˂ʨ 0TT  . 

ʳʵʭʰʿʭʨʴʵʯ )(uff   ʨʸʨ˄ʸʼʰʭ ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʨʯʨ ʬʸʯʰ ʱʲʨʹʰ, 

ʸʵʳʬʲʰ˂ ʨʱʳʨʿʵʼʰʲʬʩʨ (24) ʶʰʸʵʩʨʹ: 

1
1

( , , ) | | ij

n

i n ij j i

j

f u u a u b




 K ,  ni ,,1 , 
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ʹʨʫʨ˂ 0 constaij , constbi  , 1 constij ; nji ,,1,  . ʨʳ ˀʬʳʯˆʭʬʭʨˀʰ 

ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʨʭʰʾʵʯ: 121  n . 

ʯʨʭʰ II ˀʬʫʪʬʩʨ ˀʭʰʫʰ ʶʨʸʨʪʸʨʼʰʹʨʪʨʴ ʫʨ ʳʨʹˀʰ ʪʨʴˆʰʲʻʲʰʨ ʹʨʹʨʮʾʭʸʵ 

ʨʳʵ˂ʨʴʨ ʫʰʸʰˆʲʬʹʨ ʫʨ ʶʻʨʴʱʨʸʬʹ ʶʰʸʵʩʬʩʰʯ. §8-ˀʰ ʳʵʿʭʨʴʰʲʰʨ (1), (3), (4) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ  ʫʨʹʳʨ, ʱʲʨʹʰʱʻʸʰ ʫʨ  

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰʹ ˂ʴʬʩʨ. §9-ˀʰ  ʪʨʴˆʰʲʻʲʰʨ ˀʬʳʫʬʪʰ ʶʰʸʵʩʨ ʫʨʫʬʩʻʲʰ ),,( utxff   ʭʬʽʺʵʸ-

ʼʻʴʽ˂ʰʨʮʬ 

1 2( , , )if x t u M M u  , ,),,( n

TDutx R  ni ,,1 ,              (26)  

  0, 1,2.
j j

M M T const j     

 i
 , 1,2,i   ʳʨʺʸʰ˂ʬʩʮʬ ʫʨʫʬʩʻʲ ˀʬʳʫʬʪ ʶʰʸʵʩʬʩˀʰ   

 0det
,2

1 
T

 ,  0),(
,2

2
1

1 

T
   n

R ,                                        (27) 

(1), (3), (4) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰʹʨʯʭʰʹ 

ʳʰʾʬʩʻʲʰʨ ʨʶʸʰʵʸʻʲʰ ˀʬʼʨʹʬʩʨ 

1
1,

1 2 3( ) ( ) ( )T T TC D C D C
u c F c c


   ,                                            (28) 

ʹʨʫʨ˂ ʨʸʨʻʨʸʿʵʼʰʯʰ ),,,( 210 TMMMcc ii  , 3,2,1i , ʳʻʫʳʰʭʬʩʰ ʨʸ 

ʨʸʰʨʴ ʫʨʳʵʱʰʫʬʩʻʲʰ u , F ʫʨ  -ʮʬ, ʨʳʨʹʯʨʴ  0
i

c  , 2,1i .  

§10-ˀʰ ʳʨˆʨʹʰʨʯʬʩʬʲ ˂ʭʲʨʫʬʩʮʬ ʪʨʫʨʹʭʲʰʯʨ ʫʨ ʪʨʸʱʭʬʻʲ 

ʶʨʸʨʳʬʺʸʮʬ ʫʨʳʵʱʰʫʬʩʻʲʰ ˁʭʬʻʲʬʩʸʰʭ ʫʰʼʬʸʬʴ˂ʰʨʲʻʸ ʹʰʹʺʬʳʨʯʨ 

ʨʳʵˆʹʴʰʹ ʪʨʳʵʿʬʴʬʩʰʯ, ʳʵʿʭʨʴʰʲʰʨ ʫʨʹʳʻʲʰ ʨʳʵ˂ʨʴʰʹ ʬʱʭʰʭʨʲʬʴʺʻʸʰ 

ʸʬʫʻʽ˂ʰʨ ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ ʨʸʨ˄ʸʼʰʭ ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ 

ʹʰʹʺʬʳʨʮʬ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ ʱʲʨʹˀʰ. §11-ˀʰ ʨʶʸʰʵʸʻʲ ˀʬʼʨʹʬʩʨʮʬ ʫʨʿʸʫʴʵʩʰʯ ʲʬʸʬ-ˀʨʻʫʬʸʰʹ ʻ˃ʸʨʭʰ 

˄ʬʸʺʰʲʰʹ  ʶʸʰʴ˂ʰʶʰʹ ʪʨʳʵʿʬʴʬʩʰʯ  ʫʨʳʺʱʰ˂ʬʩʻʲʰʨ (1), (3), (4) 
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ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʪʲʵʩʨʲʻʸʰ  ʨʳʵˆʹʴʨʫʵʩʨ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ 

ʱʲʨʹˀʰ . 
ʯʬʵʸʬʳʨ 11. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ ʶʰʸʵʩʬʩʰ: (26), (27),  )(, 2

TDCBA  , 

)(1
TDCC , )(1 n

TDCf R , )( ,2
1

Ti C   , 2,1i , 0)det(
,2

12 
T

   , )( TDCF   ʫʨ 

)( ,1
1

TC  . ʳʨˀʰʴ (1), (3), (4) ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ ʬʸʯʰ ʳʨʰʴ˂ C ʱʲʨʹʰʹ 

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ TD  ʨʸʬˀʰ. §12 ʬ˃ʾʭʴʬʩʨ ʨʳʵ˂ʨʴʰʹ ʨʳʵʴʨˆʹʴʰʹ ʹʰʪʲʻʭʰʹʨ ʫʨ ʬʸʯʨʫʬʸʯʵʩʰʹ 

ʹʨʱʰʯˆʹ ʫʨ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ʨʸʹʬʩʵʩʨʹ. 

ʯʬʵʸʬʳʨ 12. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ ʯʬʵʸʬʳʨ 11-ʰʹ ʶʰʸʵʩʬʩʰ 

ʴʬʩʰʹʳʰʬʸʰ 0T -ʯʭʰʹ, ʫʨ ʨʳʨʹʯʨʴ )(1
 DCF , )( ,1

2
  C . ʳʨˀʰʴ (1), (3), 

(4) ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ ʬʸʯʨʫʬʸʯʰ ʪʲʵʩʨʲʻʸʰ ʱʲʨʹʰʱʻʸʰ )(2
 DCu  

ʨʳʵʴʨˆʹʴʰ D  ʨʸʬˀʰ. §13-ˀʰ ʪʨʴˆʰʲʻʲʰʨ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʨʳʵˆʹʴʨʫʵʩʰʹ ʹʨʱʰʯˆʰ, ʸʵ˂ʨ 

ʹʰʹʺʬʳʰʹ ʨʸʨ˄ʸʼʰʭʵʩʰʹ ʸʰʪʰ ʬʸʯʮʬ ʳʬʺʰʨ. 

ʯʬʵʸʬʳʨ 13. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ  ʶʰʸʵʩʬʩʰ: 0)det(
,2

12 
T

  , 

 2,A B C D ,  1
C C D ,  1

2,i
C 


 , 2,1i , )( ,1

1
  C , ( )n

f C D


  ¡ ,

)(  DCF . ʳʨˀʰʴ (1), (3), (4) ʨʳʵ˂ʨʴʨ ʨʸʰʹ ʲʵʱʨʲʻʸʨʫ ʨʳʵˆʹʴʨʫʰ C 

ʱʲʨʹˀʰ. 

ʯʻ ˀʬʹʸʻʲʬʩʻʲʰʨ ʯʬʵʸʬʳʨ 13-ʰʹ ʶʰʸʵʩʬʩʰ ʫʨ ʨʳʨʹʯʨʴ  

 )(,),(1 ufuff n ,    
i

i
u

ug
uf





)(

)( ,  ni ,,1 ,   )(1 n
Cg R  ,   0)( ug ,    

(29) 

ʳʨˀʰʴ (1), (3), (4) ʨʳʵ˂ʨʴʨ ʨʸʰʹ ʪʲʵʩʨʲʻʸʨʫ ʨʳʵˆʹʴʨʫʰ ʻ˄ʿʭʬʺ 

ʼʻʴʽ˂ʰʨʯʨ ʱʲʨʹˀʰ. 
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ʳʵʭʰʿʭʨʴʵʯ )(ugg   ʼʻʴʽ˂ʰʰʹ ʳʨʸʺʰʭʰ ʳʨʪʨʲʰʯʰ, ʸʵʫʬʹʨ˂ 

ʳʨʸʯʬʩʻʲʰʨ (29) ʶʰʸʵʩʬʩʰ: 

   







 




n

j

kj

jjuug
1

12
exp)(  ,  )()12(

)(
)( 2

uguk
u

ug
uf ik

iii

i

i 



  ,  ni ,,1 , 

ʹʨʫʨ˂  constj  ,   



n

j
j

1

0 ,   0jk ʳʯʬʲʰ ʸʰ˂ˆʭʬʩʰʨ, nj ,,1 . 

§ͳ4-ˀʰ, ʸʵ˂ʨ (1) ʹʰʺʬʳʨˀʰ ˀʬʳʨʭʨʲʰ ʨʸʨ˄ʸʼʰʭʰ ˄ʬʭʸʰ ʨʱʳʨʿʵʼʰʲʬʩʹ  

ˀʬʳʫʬʪ  ʶʰʸʵʩʨʹ  







n

i
ii

n

i
ii uccutxf

1
10

1

),,(       
n

Dutx R ),,( ,             (30) 

ʹʨʫʨ˂ 1 const ; 0c , constc 1 , 01 c . ʼʻʴʽ˂ʰʨ 



n

i
ii cFF

1
00   

ʨʱʳʨʿʵʼʰʲʬʩʹ ˀʬʳʫʬʪ ʶʰʸʵʩʬʩʹ 

00 F , 
0 1 2
( , ) | k

t
F x t c t



  ,  20  constk ,              (31) 

ʫʨʳʺʱʰ˂ʬʩʻʲʰʨ (1), (3), (4)   ʨʳʵ˂ʨʴʰʹ ʨʳʵʴʨˆʹʴʰʹ ʨʸʨʸʹʬʩʵʩʨ. 

ʯʬʵʸʬʳʨ 14. ʭʯʽʭʨʯ 0 CBA , ( )n
f C D


  ¡ , )(  DCF , 0  ʫʨ 

ˀʬʹʸʻʲʬʩʻʲʰʨ (30), (31) ʶʰʸʵʩʬʩʰ. ʳʨˀʰʴ ʳʵʰ˃ʬʩʴʬʩʨ ʰʹʬʯʰ ʹʨʹʸʻʲʰ 

ʫʨʫʬʩʰʯʰ ʸʰ˂ˆʭʰ )(00 FTT  , ʸʵʳ (1), (3), (4) ʨʳʵ˂ʨʴʨʹ ʨʸ ʪʨʨˁʴʰʨ C ʱʲʨʹʰʹ 

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰ 
TD  ʨʸʬˀʰ, ʸʵ˂ʨ 0TT  . 

ʳʵʭʰʿʭʨʴʵʯ )(uff   ʨʸʨ˄ʸʼʰʭ ʭʬʽʺʵʸ-ʼʻʴʽ˂ʰʨʯʨ ʬʸʯʰ ʱʲʨʹʰ, 

ʸʵʳʬʲʰ˂ ʨʱʳʨʿʵʼʰʲʬʩʨ (30) ʶʰʸʵʩʨʹ: 

                        
1

1

( , , ) | | ij

n

i n ij j i

j

f u u a u b




 K ,  ni ,,1 , 

ʹʨʫʨ˂ 0 constaij
, constbi  , 1 constij ; nji ,,1,  . ʨʳ ˀʬʳʯˆʭʬʭʨˀʰ 

ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʨʭʰʾʵʯ: 121  n . 
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ʯʨʭʰ III ˀʬʫʪʬʩʨ ˆʻʯʰ ʶʨʸʨʪʸʨʼʰʹʨʪʨʴ ʫʨ ʳʨʹˀʰ ʪʨʴˆʰʲʻʲʰʨ 

ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʨ ʱʻʯˆʵʭʨʴ ʨʸʬˀʰ ʫʰʸʰˆʲʬʹʨ ʫʨ ʸʵʩʰʴʰʹ ʺʰʶʰʹ 

ʹʨʹʨʮʾʭʸʵ ʶʰʸʵʩʬʩʰʯ ˈʰʶʬʸʩʵʲʻʸ ʹʰʹʺʬʳʨʯʨ ʬʸʯʰ ʱʲʨʹʰʹʨʯʭʰʹ 

ʰʴʺʬʪʸʨʲʻʸʰ ʨʸʨ˄ʸʼʰʭʵʩʰʯ. §15-ˀʰ ʳʵʿʭʨʴʰʲʰʨ (5), (6), (7) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʫʨʹʳʨ ʫʰʸʰˆʲʬʹʨ ʫʨ 

ʸʵʩʰʴʰʹ ʺʰʶʰʹ ʹʨʹʨʮʾʭʸʵ ʶʰʸʵʩʬʩʰʯ. ʨʴʨʲʵʪʰʻʸʨʫ ˆʫʬʩʨ ʨʳ ʨʳʵ˂ʨʴʰʹ 

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʫʨ ʱʲʨʹʰʱʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ˂ʴʬʩʰʹ ˀʬʳʵʾʬʩʨ. §16-ˀʰ (5), (6), (7) ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʳʵʴʨ˂ʬʳʬʩʮʬ ʫʨʫʬʩʻʲʰʨ 

ˀʬʳʫʬʪʰ ʶʰʸʵʩʬʩʰ:  

2121 ),,,( scsbasstxf i  , 1,..., ,i n   1 2( , , , ) n n

Tx t s s D  ¡ ¡ ,         (32) 

0)( sg   n
s ¡ ,                                           (33)  

]),0([1
TC ,   T ,  0),(

,2


T

   
n ¡ ,                  (34) 

ʹʨʫʨ˂ , , 0a b c const  , ni ,,1 .  §17-ˀʰ ʳʵʿʭʨʴʰʲʰʨ (5), (6), (7)  ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ  ʸʬʫʻʽ˂ʰʨ 

ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ ʨʸʨ˄ʸʼʰʭ ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ 

ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ  ʱʲʨʹˀʰ, ˆʵʲʵ §18-ˀʰ ʪʨʴˆʰʲʻʲʰʨ ʨʳʵ˂ʨʴʰʹ 

ʪʲʵʩʨʲʻʸʰ ʨʳʵˆʹʴʨʫʵʩʨ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ ʱʲʨʹˀʰ. 

ʪʨʴʭʰˆʰʲʵʯ ˀʬʳʫʬʪʰ ʶʰʸʵʩʬʩʰ 

2 1 1

1 1 1
2,

, ( ),   ( ),   ( ),

, ([0, )),   ( ),   ( )

n n

T T T

n

T

A B C D C C D f C D

C g C C   

    

   

¡ ¡

¡
             (35)  

ʫʨʫʬʩʻʲʰ ʨʳʵ˂ʨʴʰʹ ʳʵʴʨ˂ʬʳʬʩʮʬ. 

 

ʯʬʵʸʬʳʨ 15. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ (32) - (35) ʶʰʸʵʩʬʩʰ, )( TDCF   ʫʨ 

)( ,1
1

TC  , ʳʨˀʰʴ (5), (6), (7) ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ ʬʸʯʰ ʳʨʰʴ˂ C ʱʲʨʹʰʹ 

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʨʴʰ TD  ʨʸʬˀʰ. 
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§19-ˀʰ ʪʨʴˆʰʲʻʲʰʨ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʨʳʵʴʨˆʹʴʰʹ ʬʸʯʨʫʬʸʯʵʩʰʹ 

ʫʨ ʹʰʪʲʻʭʰʹ ʹʨʱʰʯˆʬʩʰ. 

ʯʬʵʸʬʳʨ 16. ʭʯʽʭʨʯ ˀʬʹʸʻʲʬʩʻʲʰʨ (32) - (35)  ʶʰʸʵʩʬʩʰ ʴʬʩʰʹʳʰʬʸʰ 

0T -ʯʭʰʹ, )(1
 DCF , )( ,1

2
  C . ʳʨˀʰʴ (5), (6), (7) ʨʳʵ˂ʨʴʨʹ ʪʨʨˁʴʰʨ 

ʬʸʯʨʫʬʸʯʰ ʱʲʨʹʰʱʻʸʰ )(2
 DCu  ʨʳʵʴʨˆʹʴʰ D  ʨʸʬˀʰ. 

ʫʨʹʱʭʴʨ 
ʨʾʹʨʴʰˀʴʨʭʰʨ, ʸʵʳ ʹʰʩʸʺʿʬʮʬ ʨʴʻ ʵʸʰ ʫʨʳʵʻʱʰʫʬʩʬʲʰ ˂ʭʲʨʫʰʹ 

ˀʬʳʯˆʭʬʭʨˀʰ ˈʰʶʬʸʩʵʲʻʸʰ ʺʰʶʰʹ ʱʬʸ˃ʵ˄ʨʸʳʵʬʩʻʲʬʩʰʨʴ 

ʫʰʼʬʸʬʴ˂ʰʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʫʨ ʹʰʹʺʬʳʨʯʨ ʯʬʵʸʰʨˀʰ ʫʨ ʳʰʹ 

ʪʨʳʵʿʬʴʬʩʬʩˀʰ ʱʵˀʰʹ ʫʨ ˀʬʸʬʻʲ ʨʳʵ˂ʨʴʬʩʯʨʴ ʬʸʯʨʫ ʫʰʫʰ ʳʴʰˀʭʴʬʲʵʩʨ 
ʬʴʰ˅ʬʩʨ ʰʹʬʯ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʬʩʹ, ʸʵʪʵʸʬʩʰ˂ʨʨ ʪʻʸʹʨʹ, ʫʨʸʩʻʹʨ ʫʨ ʨʳ 

ʺʰʶʰʹ ʹˆʭʨ ʨʳʵ˂ʨʴʬʩʰ.  ʪʨʸʱʭʬʻʲʰ ʨʮʸʰʯ ʬʹ  ʨʳʵ˂ʨʴʬʩʰ ˀʬʰ˃ʲʬʩʨ 
ʪʨʴʭʰˆʰʲʵʯ, ʸʵʪʵʸ˂ ˀʬʸʬʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʮʾʭʸʻʲʰ ˀʬʳʯˆʭʬʭʨ, ʸʵ˂ʨ 
ʹʨ˄ʿʰʹ ʳʵʴʨ˂ʬʳʯʨ ʳʮʰʫʰ ʯʨʭʹ ʰʿʸʰʹ ʬʸʯ ˄ʬʸʺʰʲˀʰ. ʨʳ ʨʳʵ˂ʨʴʬʩʰʯ 

ʨʾʰ˄ʬʸʬʩʨ ʨʰʸʰʹ ˀʯʨʴʯʽʳʰʹ ʶʸʵ˂ʬʹʰ ʹʵʸʩʬʴʺʰʹ ʳʰʬʸ, ʮʬʩʪʬʸʰʯ ʴʨʱʨʫˀʰ 

ʹʵʲʰʹ ˈʨʸʳʵʴʰʻʲʰ ʸˆʬʭʨ, ʹʰʳʰʹ ʸˆʬʭʨ ʩʲʨʴʺ ʹʰʯˆʬˀʰ ʫʨ ʮʵʪʨʫʨʫ, 

ʸˆʬʭʰʯʰ ʶʸʵ˂ʬʹʬʩʰ ʺʨʲʾʨʯʨ ʪʨʭʸ˂ʬʲʬʩʰʹ ʯʬʵʸʰʨˀʰ. ʨʽʭʬ ˀʬʭʴʰˀʴʵʯ, 

ʸʵʳ ʨʸʨʬʸʯʪʭʨʸʵʭʨʴʰ ʹʨʹʨʮʾʭʸʵ ʶʰʸʵʩʬʩʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ˀʬʸʬʻʲʰ 

ʨʳʵ˂ʨʴʰʹ ʪʨʳʵʱʭʲʬʭʨ ʭʬʸ ˆʬʸˆʫʬʩʨ ʬʲʰʼʹʻʸ ʪʨʴʺʵʲʬʩʨʯʨ 
ʹʶʬʽʺʸʨʲʻʸʰ ʯʬʵʸʰʰʹ ʪʨʳʵʿʬʴʬʩʰʯ, ʳʨˀʰʴ ʸʵ˂ʨ, ʬʹ ʳʨˆʨʹʰʨʯʬʩʬʲʯʨ 
ʳʬʯʵʫʰʯʨʨ ˀʬʹʨ˃ʲʬʩʬʲʰ, ʱʬʸ˃ʵʫ, ˀʬʸʬʻʲʰ ʨʳʵ˂ʨʴʰʹ ʨʳʵʴʨˆʹʴʰʹ 

˄ʨʸʳʵʫʪʬʴʰʯ ʪʨʴʹʨʮʾʭʸʰʹ ʨʸʰʹ ʹˆʭʨʫʨʹˆʭʨ ʴʨ˄ʰʲˀʰ ʱʵˀʰʹ, ʪʻʸʹʨʹʨ ʫʨ 
ʫʨʸʩʻʹ ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʨʯʨ ʹʨˀʻʨʲʬʩʰʯ. 

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰ ʬ˃ʾʭʴʬʩʨ ʳʬʵʸʬ ʸʰʪʰʹ ʨʸʨ˄ʸʼʰʭ ˈʰʶʬʸʩʵʲʻʸ 

ʹʰʹʺʬʳʨʯʨ ʮʵʪʰʬʸʯʰ ʱʲʨʹʰʹʨʯʭʰʹ ʪʻʸʹʨʹ ʫʨ ʫʨʸʩʻʹ ʺʰʶʰʹ ʨʳʵ˂ʨʴʬʩʰʹ 

ʪʨʳʵʱʭʲʬʭʨʹ. ʱʬʸ˃ʵʫ, ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫʰ ʳʰʮʨʴʰʨ ʨʳ ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ 

ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʬʩʰʹ ˀʬʹ˄ʨʭʲʨ ʱʻʯˆʵʭʨʴ ʨʸʬˀʰ, ʸʵ˂ʨ ʹʨʮʾʭʸʰʹ 

ʹˆʭʨʫʨʹˆʭʨ ʴʨ˄ʰʲˀʰ ʳʵ˂ʬʳʻʲʰʨ ʫʰʸʰˆʲʬʹ, ʶʻʨʴʱʨʸʬʹ ʨʴ ʸʵʩʰʴʰʹ 

ʶʰʸʵʩʬʩʰ, ʸʨ˂ ʪʻʲʰʹˆʳʵʩʹ ʨʳ ʨʳʵ˂ʨʴʬʩʰʹ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ 

ʨʸʹʬʩʵʩʰʹ, ʨʸ ʨʸʹʬʩʵʩʰʹ, ʬʸʯʨʫʬʸʯʵʩʰʹ ʫʨ ʹʰʪʲʻʭʰʹ ʹʨʱʰʯˆʬʩʰʹ 

ˀʬʹ˄ʨʭʲʨʹ.   

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳˀʰ ʨʸʨ˄ʸʼʰʭ ʳʬʵʸʬ ʸʰʪʰʹ ˈʰʶʬʸʩʵʲʻʸ 

ʹʰʹʺʬʳʨʯʨ ʮʵʪʰʬʸʯʰ ʱʲʨʹʰʹʨʯʭʰʹ ʪʨʳʵʱʭʲʬʻʲʰʨ ʪʻʸʹʨʹ ʫʨ ʫʨʸʩʻʹ 

ʺʰʶʰʹ ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʬʩʰ ʱʻʯˆʵʭʨʴ ʨʸʬˀʰ, ʸʵ˂ʨ ʱʵʵʸʫʰʴʨʺʯʨ 
ʹʨʯʨʭʰʫʨʴ ʪʨʳʵʳʨʭʨʲ ʱʻʯˆʰʹ ʬʸʯ ʪʭʬʸʫʮʬ, ʸʵʳʬʲʰ˂ ˄ʨʸʳʵʨʫʪʬʴʹ 

ʳʨˆʨʹʰʨʯʬʩʬʲʹ, ʳʵ˂ʬʳʻʲʰʨ ʫʰʸʰˆʲʬʹ ʶʰʸʵʩʨ, ˆʵʲʵ ʳʬʵʸʬ 

ʨʸʨʳʨˆʨʹʰʨʯʬʩʬʲ ʪʭʬʸʫʮʬ ʳʵ˂ʬʳʻʲʰʨ ʫʰʸʰˆʲʬʹ, ʶʻʨʴʱʨʸʬʹ ʨʴ ʸʵʩʰʴʰʹ 

ʶʰʸʵʩʨ. ʴʨˀʸʵʳˀʰ ˀʬʳʻˀʨʭʬʩʻʲʰʨ ʨˆʨʲʰ ʳʰʫʪʵʳʨ, ʸʵʳʬʲʰ˂ ʰ˃ʲʬʭʨ 
ʸʰʳʨʴʰʹ ʼʻʴʽ˂ʰʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʪʨʸʬˀʬ ʻ˄ʿʭʬʺ ʼʻʴʽ˂ʰʨʯʨ ʱʲʨʹˀʰ 

ʫʨʹʳʻʲʰ ʨʳʵ˂ʨʴʰʹ ʬʱʭʰʭʨʲʬʴʺʻʸʰ ʸʬʫʻʽ˂ʰʰʹ ʹʨˀʻʨʲʬʩʨʹ ʨʸʨ˄ʸʼʰʭ 
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ʭʵʲʺʬʸʨʹ ʺʰʶʰʹ ʰʴʺʬʪʸʨʲʻʸ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨʮʬ, ʸʵʳʬʲˀʰ˂ 

ˀʬʳʨʭʨʲʰ ʰʴʺʬʪʸʨʲʻʸʰ ʵʶʬʸʨʺʵʸʰ ʱʵʳʶʨʽʺʻʸʰʨ ʨʳ ʱʲʨʹˀʰ, ʸʨ˂ 

ˀʨʻʫʬʸʰʹ ʻ˃ʸʨʭʰ ˄ʬʸʺʰʲʰʹ ʶʸʰʴ˂ʰʶʮʬ ʫʨʿʸʫʴʵʩʰʯ ʻʮʸʻʴʭʬʲʿʵʼʹ 

ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ ʲʵʱʨʲʻʸ ʨʳʵˆʹʴʨʫʵʩʨʹ. ʹʨʹʨʮʾʭʸʵ ʨʳʵ˂ʨʴʰʹ 

ʳʵʴʨ˂ʬʳʬʩʮʬ ʫʨʫʬʩʻʲ ʪʨʸʱʭʬʻʲ ʶʰʸʵʩʬʩˀʰ ʪʨʴʮʵʪʨʫʬʩʻʲʰ 

ʨʳʵʴʨˆʹʴʰʹʨʯʭʰʹ ʳʰʾʬʩʻʲʰʨ ʨʶʸʰʵʸʻʲʰ ˀʬʼʨʹʬʩʨ, ʸʨ˂ ʲʬʸʬ - ˀʨʻʫʬʸʰʹ 

ʻ˃ʸʨʭʰ ˄ʬʸʺʰʲʰʹ ʶʸʰʴ˂ʰʶʮʬ ʫʨʿʸʫʴʵʩʰʯ ʻʮʸʻʴʭʬʲʿʵʼʹ ʹʨʹʨʮʾʭʸʵ 

ʨʳʵ˂ʨʴʰʹ ʪʲʵʩʨʲʻʸ ʨʳʵˆʹʴʨʫʵʩʨʹ. ʪʨʴˆʰʲʻʲʰʨ ʨʪʸʬʯʭʬ 

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʨʳʵʴʨˆʹʴʰʹ  ʬʸʯʨʫʬʸʯʵʩʰʹ ʫʨ ʹʰʪʲʻʭʰʹ ʹʨʱʰʯˆʰ ʫʨ 
ʳʵʿʭʨʴʰʲʰʨ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰʹ ʨʪʬʩʰʹ ʹʽʬʳʨ. ʸʵ˂ʨ ʹʰʹʺʬʳʨˀʰ 

ˀʬʳʨʭʨʲʰ ʨʸʨ˄ʸʼʰʭʰ ˄ʬʭʸʰʹ ʸʰʪʰ ʻ˂ʴʵʩʰ ʭʬʽʺʵʸ - ʼʻʴʽ˂ʰʰʹ ʳʰʳʨʸʯ 

ʨʾʬʳʨʺʬʩʨ ʬʸʯʹ ʳʵʿʭʨʴʰʲʰʨ ʰʹ ˀʬʳʯˆʭʬʭʬʩʰ, ʸʵʫʬʹʨ˂ ʲʵʱʨʲʻʸʰ 

ʨʳʵʴʨˆʹʴʰʹ ʨʸʹʬʩʵʩʰʹ ʳʰʻˆʬʫʨʭʨʫ ʨʸ ʨʸʹʬʩʵʩʹ ʪʲʵʩʨʲʻʸʰ ʨʳʵʴʨˆʹʴʰ. 

 

ʴʨˀʸʵʳʰʹ ʨʶʸʵʩʨ˂ʰʨ 

ʫʰʹʬʸʺʨ˂ʰʨˀʰ ʪʨʫʳʵ˂ʬʳʻʲʰ ˀʬʫʬʪʬʩʰ ʳʵˆʹʬʴʬʩʻʲʰ ʰʿʵ ʹʨʽʨʸʯʭʬʲʵʹ 

ʺʬʽʴʰʱʻʸʰ ʻʴʰʭʬʸʹʰʺʬʺʰʹ ʳʨʯʬʳʨʺʰʱʰʹ ʫʬʶʨʸʺʨʳʬʴʺʰʹ ʹʬʳʰʴʨʸʬʩʮʬ. 

ʨʳʨʹʯʴʨʭʬ, ʨʾʴʰˀʴʻʲʰ ˀʬʫʬʪʬʩʰ ʨʹʨˆʻʲʰʨ ʨʭʺʵʸʰʹ ʶʻʩʲʰʱʨ˂ʰʬʩˀʰ ʫʨ 

ʳʵˆʹʬʴʬʩʻʲ ʰʽʴʨ ʹʨʬʸʯʨˀʵʸʰʹʵ ʱʵʴʼʬʸʬʴ˂ʰʬʩʮʬ, ʸʵʳʬʲʯʨ ʴʻʹˆʨ˂ ʯʨʴ 

ʬʸʯʭʰʹ ʨʭʺʵʸʬʼʬʸʨʺʹ. ʪʨʸʫʨ ʨʳʰʹʨ, ʹʨʫʵʽʺʵʸʵ ʶʸʵʪʸʨʳʰʹ ʪʬʪʳʰʹ 

ˀʬʹʨʩʨʳʰʹʨʫ ʳʵʳʮʨʫʫʨ ʫʨ ˁʨʩʨʸʫʨ ʯʬʳʨʺʻʸʰ ʹʬʳʰʴʨʸʬʩʰ ʫʨ 

ʱʵʲʵʱʭʰʻʳʬʩʰ ʫʰʹʬʸʺʨ˂ʰʰʹ ˃ʰʸʰʯʨʫʰ ˀʬʫʬʪʬʩʰʹ ˀʬʹʨˆʬʩ. 
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SUMMARY 

The Boundary Value Problems for Some Class of Nonlinear Second Order 

Hyperbolic Systems 

The dissertation thesis is dedicated to the research of the Goursat and 

Darboux type problems for some class of second order nonlinear hyperbolic 

systems. Particularly, the main purpose of the work is to study boundary value 

problems for these systems in the angular area, where on different parts of the 

border are given the Dirichlet, Poincare or Robin conditions, which implies the 

study of the questions on existence, absence, uniqueness and smoothness of a 

global solution of these problems. 

It is noteworthy that, on a plane, i.e. in the case of two independent 

variables, in the theory of hyperbolic partial differential equations and systems and 

their applications, the boundary value problems such as the Goursat, Darboux and 

http://www.gmu.ge/batumi2017
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similar type problems acquire a great significance together with the Cauchy and 

mixed problems. In some sense, these problems can be considered as a limiting 

case of the mixed problems when the initial data carrier turns into one point. By 

these problems are described the absorption of gas by sorbent, harmonic oscillation 

of wedgein the supersonic stream, oscillation of a string in a liquid, and 

generally,oscillation processes in the wave scattering theory. It should be noted 

that in the case of nonhomogeneous boundary conditions the mixed problems 

cannot be investigated by use of spectral theory of elliptic equations, whereas this 

is possible with the method of characteristics, in particular, by representation of 

the solution of mixed problem in different parts of the domain by solutions of the 

Cauchy, Goursat and Darboux  problems.   

If in the linear case the Goursat and Darboux type problems are well 

studied for a scalar hyperbolic equation, there are additional technical and 

theoretical difficulties and new effects when moving to systems.This was first 

noted by A. Bitsadze in his work where he constructed second order hyperbolic 

systems for which homogeneous problem, correspondent to the Goursat problem, 

has finite and in some cases even infinite number of linearly independent 

solutions, and in his next work, the simple examples of hyperbolic systems explain 

the impact of lower terms on the correctness of the Goursat problem. The results 

obtained in this direction are especially important for non-linear hyperbolic 

systems in the wave scattering theory. 

In the dissertation work for some classes of nonlinear second-order 

hyperbolic systems it is investigated the Goursat and Darboux type boundary value 

problems in the angular domain, when on one side of the angle coming out from 

the origin of coordinates, which represents the characteristics, is given the 

Dirichlet condition, and on the second non-characteristic side is given the 

Dirichlet, Poincare or Robin condition. In the dissertation, a new approach is 

elaborated, which without use of the Riemann function allows to reduce 

equivalently a problem setting in the class of continuous functions to the Volterra 

type system of nonlinear integral equations. The corresponding integral operator is 

compact in that class of continuous functions and due to the Schauder’sfixed point 

principle this provides local solvability of the boundary value problem. In certain 

conditions imposed on the data of the boundary value problem for generalized 

solution a priori estimate is obtained and due to the Lerray-Schauder’s fixed point 

principle the global solvability of the boundary value problem is established.The 

issue of uniqueness and smoothness of a generalized solution is also discussed and 

the scheme of construction of a global solution is proposed.When the order of 

nonlinear term of the system with respect to unknown vector-function exceeds 

one, there are given cases when we have no global solution despite the existence of 

a local solution. 


