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ʴʨˀʸʵʳʰʹ ʮʵʪʨʫʰ ʫʨˆʨʹʰʨʯʬʩʨ 

 
ʯʬʳʰʹ ʨʽʺʻʨʲʻʸʵʩʨ. XXI ʹʨʻʱʻʴʬˀʰ ʱʵʳʻʴʰʱʨ˂ʰʬʩʰʹ ʫʨ 

ʰʴʼʵʸʳʨ˂ʰʻʲʰ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʳʱʭʬʯʸʳʨ ʪʨʴʭʰʯʨʸʬʩʨʳ ʪʨʴʨʶʰʸʵʩʨ ʳʨʯʰ 

ʮʬʪʨʭʲʬʴʨ ʿʭʬʲʨ ʹʼʬʸʵʮʬ. ʰʴʼʵʸʳʨ˂ʰʻʲʰ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʫʨ 

ʱʵʳʻʴʰʱʨ˂ʰʬʩʰʹ ʨˆʨʲʳʨ ˀʬʹʨ˃ʲʬʩʲʵʩʬʩʳʨ ʫʨ ʳʨʯʮʬ ʼʨʸʯʵ 

ˆʬʲʳʰʹʨ˄ʭʫʵʳʵʩʨʳ ʪʨʸʱʭʬʻʲ ˄ʰʲʨʫ ʻʨʸʿʵʼʰʯʰ ʬʼʬʽʺʰ ʰʽʵʴʰʨ 

ʪʨʸʱʭʬʻʲʰ ʺʰʶʰʹ ʫʨʨʭʨʫʬʩʬʩʰʹ ʪʨʴʭʰʯʨʸʬʩʰʹ ʶʸʵ˂ʬʹʮʬ. ʨʹʬʯʰ 

ʫʨʨʭʨʫʬʩʬʩʰʹ ʸʰʪʹ ʳʰʬʱʻʯʭʴʬʩʨ ʰʹʬʯʰ ʫʨʨʭʨʫʬʩʬʩʰ, ʸʵʳʬʲʯʨ ʪʨʳʵʳ˄ʭʬʭ 

ʼʨʽʺʵʸʬʩʨʫ, ʹʶʬ˂ʰʼʰʻʸ ʵʸʪʨʴʵʬʩʮʬ ʪʨʫʨ˅ʨʸʩʬʩʻʲʰ ʼʰʮʰʵʲʵʪʰʻʸʰ 

ʫʨʺʭʰʸʯʭʨ ʪʭʬʭʲʰʴʬʩʨ. ʻʱʨʴʨʹʱʴʬʲʰ ˄ʲʬʩʰʹ ʹʺʨʺʰʹʺʰʱʻʸ ʳʵʴʨ˂ʬʳʬʩʮʬ 

ʫʨʿʸʫʴʵʩʰʯ, ʵʼʯʨʲʳʵʲʵʪʰʻʸʰ ʫʨʨʭʨʫʬʩʬʩʰʹ ʸʰ˂ˆʭʰ ʳʱʭʬʯʸ ʮʸʫʨʹ 

ʪʨʴʰ˂ʫʰʹ. ʨʹʬʯʰ ʺʬʴʫʬʴ˂ʰʨ ʪʨʳʵʱʭʬʯʰʲʰʨ, ʸʵʪʵʸ˂ ʩʨʭˀʭʬʩˀʰ ʨʹʬʭʬ 

ʳʵʮʸʫʰʲʬʩˀʰ. ʵʼʯʨʲʳʵʲʵʪʰʻʸʰ ʫʨʨʭʨʫʬʩʬʩʰʹ ʪʨʳʵʳ˄ʭʬʭ ʳʰʮʬʮʬʩʨʫ 

ʳʰʰˁʴʬʭʨ ʯʨʴʫʨʿʵʲʰʲʰ ʫʨʨʭʨʫʬʩʬʩʰ, ʺʸʨʭʳʨʺʻʲʰ ʫʨʮʰʨʴʬʩʬʩʰ, 

ʨʸʨʹʨʹʻʸʭʬʲʰ ʪʨʸʬʳʵ ʶʰʸʵʩʬʩʰʹ ʮʬʳʵʽʳʬʫʬʩʨ ʫʨ ʳˆʬʫʭʬʲʵʩʰʹ 

ʵʸʪʨʴʵʬʩʰʹ ʨʸʨʴʵʸʳʰʸʬʩʻʲʰ ʫʨʺʭʰʸʯʭʨ. ʨʾʹʨʴʰˀʴʨʭʰʨ, ʸʵʳ ʮʬʳʵʯ 

ˁʨʳʵʯʭʲʰʲʰ ʼʨʽʺʵʸʬʩʰʹ ʪʨʸʫʨ, ʨʸʹʬʩʵʩʹ ʹˆʭʨʫʨʹˆʭʨ ʺʰʶʰʹ 

ʴʬʭʸʵʲʵʪʰʻʸʰ ʫʨʨʭʨʫʬʩʬʩʰ, ʸʵʳʬʲʯʨ ʪʨʴʭʰʯʨʸʬʩʨ ˆʬʲʹ ʻ˄ʿʵʩʹ 

ʨʫʨʳʰʨʴʰʹ ʳˆʬʫʭʬʲʵʩʰʯʰ ʹʰʹʺʬʳʰʹ ʳʫʪʵʳʨʸʬʵʩʰʹ ʪʨʻʨʸʬʹʬʩʨʹ. ʨʹʬʯʰ 

ʺʰʶʰʹ ʫʨʨʭʨʫʬʩʬʩʰʹ ˁʨʳʵʴʨʯʭʨʲˀʰ ʪʭˆʫʬʩʨ ʰʹʬʯʰ ʪʨʭʸ˂ʬʲʬʩʻʲʰ 

ʫʨʨʭʨʫʬʩʬʩʰ, ʸʵʪʵʸʰ˂ ʨʸʰʹ ʨʯʬʸʵʹʱʲʬʸʵʮʰ, ʫʰʨʩʬʺʰ ʫʨ ʨ.ˀ. 

ʳˆʬʫʭʬʲʵʩʰʹ ʨʸʬʨʲʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʹʰʭʸ˂ʬ, ʸʵʳʬʲʹʨ˂ ʨʫʨʳʰʨʴʰʹ 

ʯʭʨʲʰ ʨʾʰʽʭʨʳʹ ʰʳ ʶʰʸʵʩʬʩˀʰ, ʸʵʫʬʹʨ˂ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰ ʨʸʰʹ 

ʹʺʨʺʰʱʻʸʰ ʫʨ ʨʫʨʳʰʨʴʰʹ ʳʮʬʸʨ ʫʨ ʯʨʭʰ ʰʳʿʵʼʬʩʨ ʼʰʽʹʰʸʬʩʻʲ 

ʶʵʮʰ˂ʰʨˀʰ. ʵʼʯʨʲʳʵʲʵʪʰʻʸ ʪʨʳʵʱʭʲʬʭʬʩˀʰ ʶʬʸʰʳʬʺʸʰʨ ˄ʨʸʳʵʨʫʪʬʴʹ 

ʬʸʯ-ʬʸʯ ʿʭʬʲʨʮʬ ʰʴʼʵʸʳʨʺʰʻʲ ʹʨʫʰʨʪʴʵʹʺʰʱʵ ʹʨˀʻʨʲʬʩʨʹ. ʳʰʹ 

ˀʬʹʨ˃ʲʬʩʲʵʩʬʩˀʰ ˀʬʫʰʹ ʨʸʨ ʳˆʵʲʵʫ ʯʰʯʵʬʻʲʰ ʯʭʨʲʰʹ 

ʼʵʺʵʹʬʴʹʰʺʰʻʸʵʩʰʹ ˆʨʹʰʨʯʰʹ ʫʨʫʪʬʴʨ, ʨʸʨʳʬʫ ʳˆʬʫʭʬʲʵʩʰʯ-

ʴʬʭʸʵʲʵʪʰʻʸʰ ʪʮʬʩʰʹ ʺʸʨʭʳʬʩʰʹ ʫʨʫʪʬʴʨ. ʯʨʴʨʳʬʫʸʵʭʬ ʶʰʸʵʩʬʩˀʰ 



ʰʳʰʹʨʯʭʰʹ, ʸʵʳ ʪʨʴʭʹʨʮʾʭʸʵʯ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰ ˆˀʰʸʨʫ ʪʨʳʵʰʿʬʴʬʩʨ 

ʱʵʳʶʰʻʺʬʸʻʲʰ ʺʬʽʴʵʲʵʪʰʬʩʰ. ʱʵʳʶʰʻʺʬʸʻʲʰ ʺʬʽʴʵʲʵʪʰʬʩʰʹ 

ʰʴʺʬʪʸʰʸʬʩʨ ʶʬʸʰʳʬʺʸʻʲ ʹʰʹʺʬʳʬʩˀʰ ʳˆʬʫʭʬʲʵʩʰʹ ʨʸʬʨʲˀʰ 

ʻʳʴʰˀʭʴʬʲʵ ʫʬʼʬʽʺʰʹ ʫʨʫʪʬʴʰʹ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ.  

ʨʸʹʬʩʻʲʰ ʨʸʱʰʹʬʩʸʰ ʫʨ ˈʬʳʰʹʼʬʸʻʲʰ ʱʰʴʬʺʰʱʻʸʰ ʶʬʸʰʳʬʺʸʬʩʰ 

ʰ˃ʲʬʭʰʨʴ ʹʨˀʻʨʲʬʩʨʹ ʪʨʴʭʹʨʮʾʭʸʵʯ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʶʬʸʰʼʬʸʰʻʲʰ 

ʹʨʮʾʭʸʬʩʰ ʫʨ ʳʨʯʰ ʫʨʴʨʱʨʸʪʬʩʰ. ʹʨʬʸʯʨˀʵʸʰʹʵ ʩʨʮʨʸʮʬ ʨʸʹʬʩʻʲʰ 

ʱʵʳʬʸ˂ʰʻʲʰ ʹʺʨʺʰʱʻʸʰ ʶʬʸʰʳʬʺʸʰʹ ʹʰʹʺʬʳʬʩʹ („Rodenstock“, 

„Humphrey“, „Octopus“, „Perikom“ʫʨ ʨ.ˀ) ʨʸ ʪʨʨˁʴʰʨʯ ʹˆʭʨʫʨʹˆʭʨ ʮʵʳʰʹ 

ʹʺʰʳʻʲʬʩʰʹ ˁʭʬʴʬʩʰʹ ˀʬʹʨ˃ʲʬʩʲʵʩʨ. ʰʹʰʴʰ ʨʾ˅ʻʸʭʰʲʴʰ ʨʸʰʨʴ 

ʹʱʸʰʴʰʴʪʰʹ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʰʯ ʸʨʯʨ ʳʵʨˆʫʰʴʵʴ 

ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʪʨʴʹʨʮʾʭʸʨ ʹʺʨʺʰʱʻʸʰ ʱʵʳʶʰʻʺʬʸʻʲʰ 

ʶʬʸʰʳʬʺʸʰʰʹ ʳʬʯʵʫʬʩʰʯ. ʩʵʲʵ ʯʨʵʩʰʹ ʶʬʸʰʳʬʺʸʬʩʰ ʨʾ˅ʻʸʭʰʲʴʰ 

ʨʸʰʨʴ ˀʬʹʨʩʨʳʰʹʰ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʰʯ ʸʨ˂ ʱʰʴʬʺʰʱʻʸʰ 

ʰʮʵʶʺʬʸ-ʶʬʸʰʳʬʺʸʰʰʹ ˁʨʺʨʸʬʩʰʹ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ.  

ʱʵʳʶʰʻʺʬʸʻʲʰ ʹʺʨʺʰʱʻʸʰ ʶʬʸʰʳʬʺʸʰʰʹ ʳʬʯʵʫʰ ʳʻˀʨʭʫʬʩʵʫʨ ʫʨ 

ʹʸʻʲʿʵʼʰʲʬʩʨʹ ʪʨʴʰ˂ʫʰʫʨ ʩʵʲʵ 20 ˄ʲʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ. ʨʳ ʶʬʸʰʵʫˀʰ 

ˀʬʳʻˀʨʭʫʨ ˂ʬʴʺʸʨʲʻʸʰ ʫʨ ʶʬʸʰʼʬʸʰʻʲʰ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ 

ʪʨʳʵʱʭʲʬʭʨʹʯʨʴ ʨʹʵ˂ʰʸʬʩʻʲʰ ʱʭʲʬʭʰʯʰ ʶʸʵʪʸʨʳʬʩʰ ʫʨ ʹʺʸʨʺʬʪʰʬʩʰ. 

ʪʨʴʹʨʮʾʭʸʻʲʰʨ ʸʨʵʫʬʴʵʩʸʰʭʰ ʰʴʫʰʱʨʺʵʸʬʩʰʹ ʰʴʫʬʽʹʬʩʰ ʸʨ˂ ʰ˃ʲʬʭʨ 

ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰʹ ʳʬʺʨʫ ʵʩʰʬʽʺʻʸ ˀʬʼʨʹʬʩʨʹ. ʱʭʲʬʭʰʹ 

ʺʬʽʴʵʲʵʪʰʰʰʹ ʹʰʸʯʻʲʬ ʻʱʨʭˀʰʸʫʬʩʵʫʨ ʫʰʨʪʴʵʹʺʰʸʬʩʰʹ 

ʨʻ˂ʰʲʬʩʲʵʩʨʹʨ ʫʨ ʹʶʬ˂ʰʼʰʻʸʵʩʰʹ ʸʵʲʰʹ ʪʨʮʸʫʨʹ. ʳʱʭʬʯʸʨʫ 

ʪʨʰʮʨʸʫʨ ʬʽʰʳʰʹ ʸʵʲʰ, ʸʵʳʲʰʹ ʼʨʸʪʲʬʩˀʰ˂ ʳʨʴ ʹˆʭʨʫʨʹˆʭʨ 

ʪʨʴʳʨʶʰʸʵʩʬʩʬʲʰ ʼʨʽʺʵʸʬʩʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ ʻʴʫʨ ʳʵʨˆʫʰʴʵʹ 

ʳʰʾʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʱʵʳʶʬʺʬʴʺʻʸʰ ˀʬʼʨʹʬʩʨ. 

ˁʭʬʴʹ ʳʰʬʸ ˀʬʳʵʯʨʭʨʮʬʩʻʲʰ ˆʬʲʹʨ˄ʿʵ ʪʨʴʱʻʯʭʴʰʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ 

ʭʬʲʰʹ ˂ʬʴʺʸʨʲʻʸʰ ʴʨ˄ʰʲʰʹ ʪʨʳʵʱʭʲʬʭʰʹʯʭʰʹ. ʳʰʹʰ ʪʨʳʵʿʬʴʬʩʰʯ 

ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʱʭʲʬʭʬʩʰʹ ˁʨʺʨʸʬʩʨ ʸʵʪʵʸ˂ ʹʺʨ˂ʰʵʴʨʸʻʲ ʨʹʬʭʬ ʨʸʨ-



ʹʺʨ˂ʰʵʴʨʸʻʲʰ ʪʨʸʬʳʵʬʩʬʩˀʰ. ʰʴʺʬʪʸʰʸʬʩʻʲʰʨ ʻʴʰʭʬʸʹʨʲʻʸʰ 

ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨ, ʸʵʳʬʲʰ˂ ʰʴʨˆʨʭʹ ʶʨ˂ʰʬʴʺʬʩʰʹ ʺʬʹʺʰʸʬʩʰʹ ˀʬʫʬʪʬʩʹ. 

ʹʨʳʻˀʨʵʹ ʳʰʮʨʴʰ.  ʹʨʫʰʹʬʸʺʨ˂ʰʵ  ʴʨˀʸʵʳʰʹ  ʳʰʮʨʴʹ  ˄ʨʸʳʵʨʫʪʬʴʹ  

ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʱʵʳʶʰʻʺʬʸʻʲʰ ʨʴʨʲʰʮʨʺʵʸʰʹ ʫʨʳʻˀʨʭʬʩʨ, 

ʸʵʳʲʰʹ ʹʨˀʻʨʲʬʩʰʯʨ˂ ˀʬʹʨ˃ʲʬʩʬʲʰ ʰʽʴʬʩʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʮʻʹʺʰ 

ʶʨʸʨʳʬʺʸʬʩʰʹ ʫʨʫʪʬʴʨ. ˀʬʳʻˀʨʭʬʩʻʲ ʶʬʸʰʳʬʺʸʰʰʹ ˆʬʲʹʨ˄ʿʵʹ ʻʴʫʨ 

ʪʨʨˁʴʫʬʹ ʱʵʳʶʰʻʺʬʸʻʲʰ ʳʨʸʯʭʰʹ ʫʨ ʱʭʲʬʭʰʹ ˀʬʫʬʪʨʫ ʳʰʾʬʩʻʲʰ 

ʫʨʹʱʭʴʰʯʰ ʹʽʬʳʬʩʰʹ ˂ʰʼʸʻʲ ʼʵʸʳʨʺˀʰ ʳʰʾʬʩʰʹ ʫʨ ʳʵʴʨ˂ʬʳʯʨ 

ʨʸʽʰʭʨ˂ʰʰʹ  ˀʬʹʨ˃ʲʵʩʲʬʩʰ.  

ʱʭʲʬʭʰʹ ʵʩʰʬʽʺʰ ʫʨ ʳʬʯʵʫʵʲʵʪʰʨ. ʱʭʲʬʭʰʹ ʵʩʰʬʽʺʹ ˄ʨʸʳʵʨʫʪʬʴʹ 

ʰʹ ʱʵʳʶʰʻʺʬʸʻʲʰ ʺʬʽʴʵʲʵʪʰʬʩʰ, ʸʵʳʲʬʩʰ˂ ˀʬʰ˃ʲʬʩʨ ʪʨʳʵʿʬʴʬʩʻʲ 

ʰʽʴʨʹ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ˀʬʹʨʳʵ˄ʳʬʩʲʨʫ ʪʨʴʱʻʯʭʴʰʲʰ ˆʬʲʹʨ˄ʿʵʹ 

ˀʬʳʻˀʨʭʬʩʨˀʰ. ʱʭʲʬʭʰʹ ʵʩʰʬʽʺʹ ʨʪʸʬʯʭʬ ˄ʨʸʳʵʨʫʪʬʴʹ ʫʾʬʳʫʬ ʩʨʮʨʸʮʬ 

ʨʸʹʬʩʻʲʰ ʨʴʨʲʵʪʰʻʸʰ ʫʨʴʰˀʴʻʲʬʩʰʹ ʹʰʹʺʬʳʬʩʰ, ʸʨʯʨ ʳʨʽʹʰʳʨʲʻʸʨʫ 

ʳʵˆʫʬʹ ʳʨʯʰ ʳʻˀʨʵʩʰʹ ʶʸʰʴ˂ʰʶʬʩʰʹ ʪʨʯʭʰʯ˂ʴʵʩʰʬʸʬʩʨ ʫʨ ʨʸʹʬʩʻʲʰ 

ʳʬʯʵʫʵʲʵʪʰʬʩʰʹ ʨʳ ʴʨˀʸʵʳˀʰ ʰʴʺʬʪʸʰʸʬʩʨ. 

ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫʰ ˀʬʫʬʪʬʩʰ ʫʨ ʳʬ˂ʴʰʬʸʻʲʰ ʹʰʨˆʲʬ. 

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ʼʨʸʪʲʬʩˀʰ ʪʨʴˆʵʸ˂ʰʬʲʫʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ 

ʱʵʳʶʰʻʺʬʸʻʲʰ ʨʴʨʲʰʮʨʺʵʸʰʹ  ʫʨʳʻˀʨʭʬʩʨ ʫʨ ʹʨ˂ʫʬʲʰ ʴʰʳʻˀʰʹ ʨ˄ʿʵʩʨ. 

1. ʫʨʳʻˀʨʭʬʩʻʲʰ ʰʽʴʨ ˆʬʲʹʨ˄ʿʵʹ ʼʻʴʽ˂ʰʵʴʨʲʻʸʰ ʩʲʵʱʬʩʰ ʫʨ 

ʬʲʬʽʺʸʻʲʰ ʹʽʬʳʬʩʰ ʯʨʴʨʳʬʫʸʵʭʬ ʬʲʬʳʬʴʺʻʸ ʩʨʮʨʮʬ, ʸʵʳʬʲʰ˂ ʰ˃ʲʬʭʨ 

ʹʨˀʻʨʲʬʩʨʹ ʫʨʱʳʨʿʵʼʰʲʫʬʹ ʳʵʯˆʵʭʴʬʩʰ ʳʨʾʨʲʰ ʹʰʮʻʹʺʰʹ, 

ʹʨʰʳʬʫʵʵʩʰʹ ʫʨ ʳ˂ʰʸʬ ʪʨʩʨʸʰʺʬʩʰʹ ʳʰʳʨʸʯ. 

2. ˀʬʽʳʴʰʲʰʨ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʨ ˆʬʲʹʨ˄ʿʵʹ ʱʵʳʶʰʻʺʬʸʻʲʰ 

ʳʨʸʯʭʰʹ, ʱʬʸ˃ʵʫ ʶʨ˂ʰʬʴʺʰʹ ʳʮʬʸʰʹ ʼʰʽʹʨ˂ʰʰʹ ʱʵʴʺʸʵʲʰʹ, 

ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʸʻʽʰʹ ˂ʰʼʸʻʲ ʼʵʸʳʨʺˀʰ ʪʨʳʵʺʨʴʰʹ ʫʨ ʳʰʾʬʩʻʲʰ 

ʳʵʴʨ˂ʬʳʬʩʰʹ ʩʨʮʬʩʰʹ ˀʬʽʳʴʰʹ ʫʨ ʱʵʳʻʴʰʱʨ˂ʰʻʸʰ ʽʹʬʲʬʩʰʯ ʳʨʯʰ ʪʨ˂ʭʲʰʹ 

ˀʬʹʨ˃ʲʬʩʲʵʩʰʯ. 



ˀʬʫʬʪʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʹʼʬʸʵ. ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ʼʨʸʪʲʬʩˀʰ 

ˀʬʳʻˀʨʭʬʩʻʲʰ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʫʰʨʪʴʵʹʺʰʸʬʩʰʹ ʱʵʳʶʰʻʺʬʸʻʲʰ 

ʨʴʨʲʰʮʨʺʵʸʰ ʪʨʴʱʻʯʭʴʰʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ˂ʬʴʺʸʨʲʻʸʰ 

ʴʨ˄ʰʲʰʹ ʪʨʳʵʱʭʲʬʭʰʹʨʯʭʰʹ. ʶʬʸʰʳʬʺʸʰʹ ˀʬʹʨ˃ʲʬʩʲʵʩʬʩˀʰ ˀʬʫʰʹ ʨʸʨ 

ʳˆʵʲʵʫ ʯʰʯʵʬʻʲʰ ʯʭʨʲʰʹ ʼʵʺʵʹʬʴʹʰʺʰʻʸʵʩʰʹ ˆʨʹʰʨʯʰʹ ʫʨʫʪʬʴʨ, 

ʨʸʨʳʬʫ ʳˆʬʫʭʬʲʵʩʰʯ-ʴʬʭʸʵʲʵʪʰʻʸʰ ʪʮʬʩʰʹ ʺʸʨʭʳʬʩʰʹ ʫʨʫʪʬʴʨ. 

ʱʵʳʶʰʻʺʬʸʻʲʰ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʰʴʺʬʪʸʰʸʬʩʨ ʶʬʸʰʳʬʺʸʰʹ ʹʰʹʺʬʳʨˀʰ 

ʳˆʬʫʭʬʲʵʩʰʹ ʨʸʬʨʲˀʰ ʻʳʴʰˀʭʴʬʲʵ ʫʬʼʬʽʺʬʩʰʹ ʫʨʫʪʬʴʰʹ ʹʨˀʻʨʲʬʩʨʹʨ˂ 

ʰ˃ʲʬʭʨ.  

ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʳʻʫʳʰʭʰ ʹʱʸʰʴʰʴʪʰ  ʨʸʰʹ ʳˆʬʫʭʬʲʵʩʰʹ 

ʵʸʪʨʴʵʹ ʮʬʫʳʬʺʰ ʫʨʺʭʰʸʯʭʰʯ (ʸʨ˂ ʪʨʳʵ˄ʭʬʻʲʰʨ ʱʵʳʻʴʰʱʨ˂ʰʻʸʰ 

ʺʬʲʬ-ʭʰʫʬʵ ʫʨ ʱʵʳʶʰʻʺʬʸʻʲʰ ʹʨˀʻʨʲʬʩʬʩʰʹ ʨʸʨʴʵʸʳʰʸʬʩʻʲʰ 

ʳʵˆʳʨʸʬʩʰʯ) ʪʨʳʵ˄ʭʬʻʲʰ ʵʼʯʨʲʳʵʲʵʪʰʻʸʰ ʶʸʵʩʲʬʳʬʩʰʹ 

ʪʨʫʨ˄ʿʭʬʺʰʹ ʹʨˀʻʨʲʬʩʨ. ʨʳ ʳˆʸʰʭ ˃ʨʲʮʬʫ ʳʴʰˀʭʴʬʲʵʭʨʴʰʨ ʳʯʲʰʨʴʨʫ 

ʳʵʹʨˆʲʬʵʩʰʹ ʹʱʸʰʴʰʴʪʻʲ-ʶʸʵʼʰʲʨʽʺʰʱʻʸʰ ʫʰʨʪʴʵʹʺʰʱʨ ʰʹʬʯʰ 

ʰʴʹʺʸʻʳʬʴʺʨʲʻʸʰ ʳʬʯʵʫʰʱʰʹ ʪʨʳʵʿʬʴʬʩʰʯ, ʸʵʳʬʲʰ˂ ʹʨˀʻʨʲʬʩʨʹ 

ʰ˃ʲʬʭʨ  ʨʫʸʬʻʲ ʹʺʨʫʰʨʮʬ ʪʨʳʵʭʲʰʴʫʬʹ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ 

ʹˆʭʨʫʨʹˆʭʨ ʶʨʯʵʲʵʪʰʬʩʰ, ʸʨʯʨ ʳʰʾʬʩʻʲ ʰʽʴʨʹ ʹʨʯʨʴʨʫʵ ʮʵʳʬʩʰ 

ʫʸʵʻʲʰ ʱʵʸʬʽ˂ʰʰʹʨ ʫʨ ʳʱʻʸʴʨʲʵʩʰʹʨʯʭʰʹ. ʨʹʬʯʰ ʹʱʸʰʴʰʴʪʻʲʰ 

ʱʭʲʬʭʬʩʰʹ ˁʨʺʨʸʬʩʰʹʨʯʭʰʹ ʱʰ ʫʰʫʰ ʳʴʰˀʭʴʬʲʵʩʨ ʬʴʰ˅ʬʩʨ 

ʫʰʨʪʴʵʹʺʰʸʬʩʰʹ ʰʹʬʯʰ ʨʶʨʸʨʺʻʸʻʲʰ ʳʬʯʵʫʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨʹ, 

ʸʵʳʬʲʰ˂  ʨʸʨ˃ʭʰʸʨʫʾʰʸʬʩʻʲʰ, ʳʵʩʰʲʻʸʰ,  ʳʵʴʨ˂ʬʳʯʨ ʮʻʹʺʰ 

ʸʬʪʰʹʺʸʨ˂ʰʰʹ ʫʨ ʫʨʳʻˀʨʭʬʩʰʹ ʹʨˀʻʨʲʬʩʬʩʰʹ ʳʵʳ˂ʬʳʰ ʰʽʴʬʩʨ. 

ʴʨˀʸʵʳʰʹ ʹʺʸʻʽʺʻʸʨ ʫʨ  ʳʵ˂ʻʲʵʩʨ. ʫʰʹʬʸʺʨ˂ʰʨ ˀʬʫʪʬʩʨ ˆʻʯʰ 

ʯʨʭʰʹʪʨʴ ʫʨ ʪʨʳʵʿʬʴʬʩʻʲʰ ʲʰʺʬʸʨʺʻʸʰʹʨʪʨʴ. ʰʪʰ ʳʵʰ˂ʨʭʹ 124 ʴʨʩʬ˅ʫ 

ʪʭʬʸʫʹ, ˆʵʲʵ ʪʨʳʵʿʬʴʬʩʻʲʰ ʲʰʺʬʸʨʺʻʸʰʹ ʴʻʹˆʨ ˀʬʰ˂ʨʭʹ 77 

ʫʨʹʨˆʬʲʬʩʨʹ. ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰ ˀʬʹʸʻʲʬʩʻʲʰʨ ʹʨʽʨʸʯʭʬʲʵʹ 

ʺʬʽʴʰʱʻʸʰ ʻʴʰʭʬʸʹʰʺʬʺʰʹ ʰʴʼʵʸʳʨʺʰʱʰʹʨ ʫʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ 

ʼʨʱʻʲʺʬʺʰʹ ʩʰʵʹʨʳʬʫʰ˂ʰʴʵ ʰʴʷʰʴʬʸʰʰʹ ʫʬʶʨʸʺʨʳʬʴʺˀʰ. 



 

ʴʨˀʸʵʳʰʹ ʳʵʱʲʬ ˀʰʴʨʨʸʹʰ 

ˀʬʹʨʭʨʲˀʰ ʪʨʫʳʵ˂ʬʳʻʲʰʨ ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ʼʨʸʪʲʬʩˀʰ 

ˀʬʹʸʻʲʬʩʻʲʰ ʹʨʳʻˀʨʵʹ ʨʽʺʻʨʲʻʸʵʩʨ ʫʨ ˀʬʽʳʴʰʲʰ ˆʬʲʹʨ˄ʿʵʹ 

ʶʸʨʽʺʰʱʻʲʰ ʳʴʰˀʭʴʬʲʵʩʨ, ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳˀʰ ʳʰʾʬʩʻʲʰ 

ˀʬʫʬʪʬʩʰʹ ʳʵʱʲʬ ʳʰʳʵˆʰʲʭʨ ʯʨʭʬʩʰʹʨ ʫʨ ʽʭʬʯʨʭʬʩʰʹ ʳʰˆʬʫʭʰʯ. 

ʯʨʭʰ I - ˀʬʹʨʭʨʲʰ. ʨʾ˄ʬʸʰʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʪʨʴʳʨʸʺʬʩʨ, ʨʫʨʳʰʨʴʰʹ 

ʳˆʬʫʭʬʲʵʩʰʹ ʹʰʹʺʬʳʨ ʫʨ ʳʰʹʰ ʹʺʸʻʽʺʻʸʨ. ʺʬʸʳʰʴʰ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰ 

ʪʨʴʰʹʨʮʾʭʸʬʩʨ, ʸʵʪʵʸ˂ ʹʺʨ˂ʰʵʴʨʸʻʲ ʵʩʰʬʽʺʮʬ ʼʰʽʹʰʸʬʩʻʲʰ ʯʭʨʲʰʹ 

ʳʰʬʸ ʪʨʸʬʳʵʹ ʹʸʻʲʰ ʭʰʮʻʨʲʻʸʰ ʨʾʽʳʨ, ʸʵʫʬʹʨ˂ ʯʨʭʰ ʫʨ ʹˆʬʻʲʰ ʨʸʰʹ 

ʹʺʨʺʰʱʻʸ ʳʫʪʵʳʨʸʬʵʩʨˀʰ. ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰ ʻʴʫʨ ʪʨʴʰʸˁʬʵʫʬʹ 

ʳʮʬʸʰʹ ʭʬʲʰʹʪʨʴ, ʸʵʳʲʰʹ ˀʬʳʯˆʭʬʭʨˀʰ˂ ʯʭʨʲʹ ʩʸʻʴʭʰʯʰ ʳʵ˃ʸʨʵʩʰʹ 

ʯʨʭʰʹʻʼʲʬʩʨ ʪʨʨˁʴʰʨ, ʸʵʫʬʹʨ˂ ʯʨʭʰ ʫʨ ʹˆʬʻʲʰ ʹʺʨ˂ʰʵʴʨʸʻʲ 

ʳʫʪʵʳʨʸʬʵʩʨˀʰ ʨʸʰʹ ʫʨ ˆʬʫʭʰʹ ʭʬʲʰʹʪʨʴ, ʸʵʳʲʰʹ ʶʰʸʵʩʬʩˀʰ˂ ʯʨʭʰʹ ʫʨ 

ʹˆʬʻʲʰʹ ʳʵ˃ʸʨʵʩʨ ʫʨˀʭʬʩʻʲʰʨ. ʶʬʸʰʳʬʺʸʰʰʹ ʹʰʹʺʬʳʨ ʰʯʭʲʬʩʨ 

ʪʲʨʻʱʵʳʰʰʯ ʫʨʨʭʨʫʬʩʻʲʰ ʶʨ˂ʰʬʴʺʬʩʰʹ ʹʱʸʰʴʰʴʪʰʹʯʭʰʹ ʿʭʬʲʨʮʬ 

ʼʨʸʯʵʫ ʪʨʳʵʿʬʴʬʩʨʫ ʶʬʸʰʳʬʺʸʰʻʲ ʺʬʽʴʵʲʵʪʰʨʫ. ʨʳ ʯʨʭˀʰ ʨʪʸʬʯʭʬ 

ʪʨʴˆʰʲʻʲʰʨ ʶʬʸʰʳʬʺʸʰʰʹ ʹʰʹʺʬʳʰʹ ʹʨʼʻ˃ʭʲʬʩʰ ʫʨ ʳʰʹʰ ʬʭʵʲʻ˂ʰʨ, 

ʹʨʫʨ˂ ʳʵʿʭʨʴʰʲʰʨ ʶʬʸʰʳʬʺʸʰʰʹ ʹʼʬʸʵˀʰ ʫʨ ʳʰʹ ʺʬʽʴʵʲʵʪʰʬʩˀʰ 

ʨʸʹʬʩʻʲʰ ʪʨʴʭʰʯʨʸʬʩʬʩʰ. ʨʾ˄ʬʸʰʲʰʨ ʪʲʨʻʱʵʳʰʰʹ ʫʨʨʭʨʫʬʩʨ ʫʨ ʳʰʹʰ 

ʮʬʪʨʭʲʬʴʨ ʯʭʨʲʰʹ ʳˆʬʫʭʬʲʵʩʰʯ ʨʸʬʨʲʮʬ. ʳʵʿʭʨʴʰʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ 

ʭʬʲʰʹ ʫʰʨʪʴʵʹʺʰʸʬʩʰʹ ʵʩʰʬʽʺʻʸʰ ʫʨ ʹʻʩʰʬʽʺʻʸʰ ʳʰʫʪʵʳʬʩʰ ʫʨ 

ʪʨʴˆʰʲʻʲʰʨ ʨʳ ʺʬʽʴʵʲʵʪʰʬʩʹ ˀʵʸʰʹ ʨʸʹʬʩʻʲʰ ʼʻʴʫʨʳʬʴʺʻʸʰ 

ʪʨʴʹˆʭʨʭʬʩʬʩʰ. ʨʳʨʭʬ ʯʨʭˀʰ ʨʪʸʬʯʭʬ ʪʨʴˆʰʲʻʲʰʨ ʶʬʸʰʳʬʺʸʰʰʹ ʵʸʰ 

ʺʬʽʴʰʱʨ, ʱʬʸ˃ʵʫ ʹʺʨʺʰʱʻʸʰ ʫʨ ʱʰʴʬʺʰʱʻʸʰ ʶʬʸʰʳʬʺʸʰʨ. ʳʵʿʭʨʴʰʲʰʨ ʨʳ 

ʵʸ ʺʰʶʰʹ ʶʬʸʰʳʬʺʸʰʰʹ ʫʰʮʨʰʴʹ ʫʨ ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʰʯ ˁʨʺʨʸʬʩʻʲʰ 

ʱʭʲʬʭʬʩʹ ˀʵʸʰʹ ʨʸʹʬʩʻʲʰ ʪʨʴʹˆʭʨʭʬʩʬʩʰ. 

 

ʯʨʭʰ II. ʯʭʨʲʰʹ ʪʻʪʨ ʫʨ ʹʰʴʨʯʲʰʹ ʹˆʰʭʰʹ ʸʬʼʲʬʽʹʰ 



2.1  ʯʭʨʲʰʹ ʼʬʸʨʫʰ ʪʨʸʹʰʹ ʬʼʬʽʺʰ ʪʻʪʨˀʰ ˀʬʳʨʭʨʲ ʹʰʴʨʯʲʰʹ 

ʹˆʰʭʮʬ. ʨʳ ʽʭʬʯʨʭˀʰ ʹʨʻʩʨʸʰʨ ʯʭʨʲʰʹ ʼʬʸʨʫʰ ʪʨʸʹʰʹ ʸʬʨʽ˂ʰʨʮʬ ʳʨʹˀʰ 

ʪʨʳʨʭʨʲ ʹʰʴʨʯʲʰʹ ʹˆʰʭʮʬ, ʸʨ˂ ʳʴʰˀʭʴʬʲʵʭʨʴʰ ʪʨʹʨʯʭʨʲʰʹ˄ʰʴʬʩʬʲʰ 

ʼʨʽʺʵʸʰʨ ʶʬʸʰʳʬʺʸʰʰʹ ʨʶʨʸʨʺʰʹ ʱʵʴʹʺʸʻʰʸʬʩʰʹ ʶʸʵ˂ʬʹˀʰ. ʱʭʲʬʭʰʹ 

ʫʸʵʹ ʶʬʸʰʳʬʺʸʰʹ ʳʰʬʸ ˄ʨʸʫʪʰʴʬʩʻʲʰ ʹʺʰʳʻʲʬʩʰʹ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ 

ˀʬʹʨʩʨʳʰʹʵʩʨˀʰ ʻʴʫʨ ʰʿʵʹ, ʸʨʯʨ ʳʵˆʫʬʹ ʯʭʨʲʰʹ ʪʻʪʰʹ ʸʬʨʽ˂ʰʰʹ 

ʨʫʬʽʭʨʺʻʸʰ ʹʺʰʳʻʲʰʸʬʩʨ. 

ʽʭʬʯʨʭˀʰ 2.2 ʪʨʴˆʰʲʻʲʰʨ ʹʰʴʨʯʲʰʹ ʹˆʰʭʰʹ ʸʬʼʲʬʽʹʰʹ 

ʨʼʬʸʬʴʺʻʲʰ ʳʨʪʰʹʺʸʨʲʰ, ʸʰʹ ʼʨʸʪʲʬʩˀʰ˂ ʳʵˆʹʬʴʬʩʻʲʰʨ ʯʭʨʲʰʹ 

ʨʴʨʺʵʳʰʰʹ ʰʹ ʻʩʴʬʩʰ ʸʵʳʲʬʩʰ˂ ʶʨʹʻˆʰʹʳʪʬʩʲʬʩʰ ʨʸʰʨʴ ʯʭʨʲˀʰ 

ʹʰʴʨʯʲʰʹ ʹˆʰʭʰʹ ʪʨʭʸ˂ʬʲʬʩʨʮʬ. 

ʽʭʬʯʨʭˀʰ 2.3.1 ʳʵʿʭʨʴʰʲʰʨ ʹʰʴʨʯʲʰʹ ʹˆʰʭʰʹ ʰʴʺʬʴʹʰʵʩʰʹ ʬʼʬʽʺʰ 

ʯʭʨʲʰʹ ʪʻʪʰʹ ʸʬʨʽ˂ʰʨʮʬ. ʫʨʩʨʲʰ ʰʴʺʬʴʹʰʵʩʰʹ ʹʺʰʳʻʲʰ ʰ˄ʭʬʭʹ ʯʭʨʲʰʹ 

ʪʻʪʰʹ ʰʹʬʯ ˀʬʱʻʳˀʭʨʹ, ʸʵʳʬʲʰ˂ ʫʨˆʨʹʰʨʯʬʩʻʲʰ ʰʽʴʬʩʨ ʸʬʨʽ˂ʰʰʹ 

ʪʭʰʨʴʫʬʲʰ ʫʨ˄ʿʬʩʰʯ. ʹʨˀʻʨʲʵ ʰʴʺʬʴʹʰʵʩʰʹ ʳʽʵʴʬ ʹʰʴʨʯʲʰʹ ʹˆʰʭʰʹ 

ˆʨʴʳʵʱʲʬ ʳʰʴʨʯʬʩʨ ʪʨʳʵʰ˄ʭʬʭʹ ˆʨʴʳʵʱʲʬ ʸʬʨʽ˂ʰʨʹ, ˆʵʲʵ ʹʺʰʳʻʲʰʹ 

ʰʴʺʬʴʹʰʵʩʰʹ ʮʸʫʨʹʯʨʴ ʬʸʯʨʫ, ˀʬʱʻʳˀʭʰʹ ˆʨʹʰʨʯʰ ʰʽʴʬʩʨ ʳʬʺʨʫ ʹ˄ʸʨʼʰ. 

ʨʸʹʬʩʻʲʰ ʪʨʸʬʳʵʬʩʬʩʰ ˀʬʹʨʩʨʳʰʹʨʫ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʻʲʰ ʻʴʫʨ ʰʿʵʹ 

ʶʬʸʰʳʬʺʸʰʹ ʹʺʰʳʻʲʰʹ ʰʴʺʬʴʹʰʵʩʰʹ ˀʬʸˁʬʭʰʹʨʹ. 

ʽʭʬʯʨʭˀʰ 2.3.2 ʪʨʴˆʰʲʻʲʰʨ ʹʺʰʳʻʲʰʹ ˆʨʴʪʸ˃ʲʰʵʩʰʹ ʬʼʬʽʺʰ 

ʯʭʨʲʰʹ ʪʻʪʰʹ ʸʬʨʽ˂ʰʨʮʬ. ʳʰʴʨʯʬʩʰʹ ʶʬʸʰʵʫʰʹ ʪʨˆʨʴʪʸ˃ʲʰʭʬʩʰʯ 

ʯʭʨʲʰʹ ʪʻʪʰʹ ˀʬʱʻʳˀʭʰʹ ˆʨʴʪʸ˃ʲʰʵʩʨ ʰʮʸʫʬʩʨ. ʯʻʳ˂ʨ ʨʾʹʨʴʰˀʴʨʭʰʨ, 

ʸʵʳ ˀʬʱʻʳˀʭʰʹ ˆʨʸʰʹˆʰ ʪʨʴʹˆʭʨʭʬʩʻʲʰʨ ʹʺʰʳʻʲʰʸʬʩʰʹ ʪʨʴʹˆʭʨʭʬʩʻʲʰ 

ʶʬʸʰʵʫʬʩʰʹ ˀʬʳʯˆʭʬʭʨˀʰ.  

ʽʭʬʯʨʭˀʰ 2.3.3 ʪʨʴˆʰʲʻʲʰʨ ʹʺʰʳʻʲʰʹ ʹʰˆˀʰʸʰʹ ʮʬʪʨʭʲʬʴʨ ʯʭʨʲʰʹ 

ʪʻʪʰʹ ʸʬʨʽ˂ʰʨʮʬ. ʴʬʲʨ ˂ʭʨʲʬʩʨʫʰ ʹʺʰʳʻʲʰ ʰ˄ʭʬʭʹ ʸʬʨʽ˂ʰʨʹ, ʸʵʳʲʰʹ 

ˆʨʴʪʸ˃ʲʰʵʩʨ ʹʺʰʳʻʲʰʸʬʩʰʹ ˆʨʴʪʸ˃ʲʰʵʩʨʮʬ ʴʨʱʲʬʩʰʨ. 

ʯʨʴʳʰʳʫʬʭʸʻʲʰ ʹʺʰʳʻʲʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ʹʰʴʨʯʲʰʹ ʹˆʰʭʰʹ ʰʴʺʬʴʹʰʵʩʰʹ 

ʮʸʫʨʹʯʨʴ ʬʸʯʨʫ ʯʭʨʲʰʹ ʩʨʫʰʹʬʩʸʰ ʪʨʸʹʰ ʨʫʨʶʺʰʸʬʩʹ, ˀʬʹʨʩʨʳʰʹʨʫ 



ʯʭʨʲʰʹ ʳʰʬʸ ʨʸʹʬʩʻʲʰ ʸʬʨʽ˂ʰʨ ʴʨʱʲʬʩʨʫ ʳʱʭʬʯʸʰ ˆʨʹʰʨʯʰʹ ʰʽʴʬʩʨ. 

ʹʺʰʳʻʲʰʹ ˄ʨʸʫʪʬʴʰʹ ʹʰˆˀʰʸʬʹ ʬʼʬʽʺʰ ʪʨʨˁʴʰʨ ʯʭʨʲʰʹ ʪʻʪʰʹ 

ʸʬʫʰʲʨʺʨ˂ʰʨʮʬ. 

ʽʭʬʯʨʭˀʰ 2.3.4 ʪʨʴˆʰʲʻʲʰʨ ʲʨʺʬʴʺʻʸʰ ʶʬʸʰʵʫʰ ʫʨ ʳʵʿʭʨʴʰʲʰʨ 

ʳʰʹʰ ˆʨʴʪʸ˃ʲʰʵʩʰʹ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʹʺʰʳʻʲʰʹ ʰʴʺʬʴʹʰʵʩʨʮʬ ʫʨ 

ʹʼʰʴʽʺʬʸʰʹ ʱʻʯˆʬʮʬ. ʨʫʨʳʰʨʴʬʩˀʰ ʲʨʺʬʴʺʻʸʰ ʶʬʸʰʵʫʰʹ ˆʨʴʪʸ˃ʲʰʭʵʩʨ 

180 – 450 ʳ˄ʳ. 

ʽʭʬʯʨʭˀʰ 2.3.5 ʪʨʴʳʨʸʺʬʩʻʲʰʨ ʯʭʨʲʰʹ ʪʻʪʰʹ ʳʵʻʹʭʬʴʸʵʩʰʹ 

ʴʬʪʨʺʰʻʸʰ ʮʬʪʨʭʲʬʴʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʪʨʳʵʱʭʲʬʭʰʹ ʹʰʮʻʹʺʬʮʬ. 

ʽʭʬʯʨʭˀʰ 2.2.6 ʳʵʿʭʨʴʰʲʰʨ ʯʭʨʲʰʹ ʪʻʪʰʹ ʮʵʳʰʹ ʮʬʪʨʭʲʬʴʨ 

ʳˆʬʫʭʬʲʵʩʰʯ ʼʻʴʽ˂ʰʨʮʬ. 

 

ʯʨʭʰ III. ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʪʨʳʵʱʭʲʬʭʨ 

ʽʭʬʯʨʭˀʰ 3.1 ʳʵʿʭʨʴʰʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʶʸʵʺʵʱʵʲʰ, ʸʰʹ 

ʼʨʸʪʲʬʩˀʰ˂ ʪʨʴˆʰʲʻʲʰʨ ʹʺʨʺʰʱʻʸʰ ʶʬʸʰʳʬʺʸʰʰʹ ʱʭʲʬʭʨˀʰ ʨʸʹʬʩʻʲʰ 

ʹʺʨʴʫʨʸʺʬʩʰ. ʨʾ˄ʬʸʰʲʰʨ ʪʲʨʻʱʵʳʰʰʹ ʫʨʫʪʬʴʰʹ ʫʨ ʳˆʬʫʭʬʲʵʩʰʹ 

ʭʬʲʰʹ ʺʬʹʺʰʸʬʩʰʹ ʱʲʰʴʰʱʻʸ ʹʺʨʴʫʨʸʺʨʫ ʳʰˁʴʬʻʲʰ ʹʺʨʺʰʱʻʸʰ 

ʨʭʺʵʳʨʺʰʮʰʸʬʩʻʲʰ ʶʬʸʰʳʬʺʸʰʹ (Humphrey-ʹ ʳˆʬʫʭʬʲʵʩʰʹ 

ʨʴʨʲʰʮʨʺʵʸʰ) ʰʹʬʯʰ ˃ʰʸʰʯʨʫʰ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ, ʸʵʪʵʸʰ˂ ʨʸʰʹ 

ʹʺʰʳʻʲʰʹ ˄ʨʸʳʵʫʪʬʴʰʹ ˆʨʴʪʸ˃ʲʰʭʵʩʨ ʫʨ ʼʵʸʳʨ, ˈʬʳʰʹʼʬʸʵʹ 

ʮʬʫʨʶʰʸʰʹ ʪʨʴʨʯʬʩʨ, ʹʺʰʳʻʲʬʩʰʹ ˄ʿʨʸʵʹ ʸʨʵʫʬʴʵʩʨ ʫʨ ʳʰʹ ʶʸʵʪʸʨʳʻʲ 

ʻʮʸʻʴʭʬʲʿʵʼʨ. 

ʽʭʬʯʨʭˀʰ 3.2 ʪʨʴˆʰʲʻʲʰʨ SITA (Swedish Interactive Thresholding 

Algorithm), ʸʵʳʬʲʰ˂ ʫʾʬʹ-ʫʾʬʰʹʵʩʰʯ ʶʬʸʰʳʬʺʸʰʰʹ ʱʭʲʬʭʰʹ ʿʭʬʲʨʮʬ 

ʼʨʸʯʵʫ ʪʨʭʸ˂ʬʲʬʩʻʲ ʫʨ ʹʨʴʫʵ ʶʸʵʺʵʱʵʲʨʫ ʨʸʰʹ ʳʰˁʴʬʻʲʰ. SITA 

ʹʺʨʴʫʨʸʺʬʩʰʹ ʫʨʴʬʸʪʭʨʳʫʬ ʬʸʯ ʯʭʨʲʮʬ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ 

ʪʨʳʵʱʭʲʬʭʰʹ ˆʨʴʪʸ˃ʲʰʭʵʩʨ ʪʲʨʻʱʵʳʰʰʯ ʫʨʨʭʨʫʬʩʻʲʰ 

ʶʨ˂ʰʬʴʺʬʩʰʹʨʯʭʰʹ 20-25 ˄ʻʯʹ ˀʬʨʫʪʬʴʫʨ. SITA ʹʺʨʴʫʨʸʺʬʩʰʹ ʫʨʴʬʸʪʭʨʳ 

ʪʨʨʴʨˆʬʭʸʨ ʶʬʸʰʳʬʺʸʰʹ ʺʬʹʺʰʹ ˆʨʴʪʸ˃ʲʰʵʩʨ.  



ʽʭʬʯʨʭˀʰ 3.3 ʪʨʴˆʰʲʻʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʺʬʹʰʸʬʩʨʮʬ ʳʵʽʳʬʫʰ 

ʼʨʽʺʵʸʬʩʰ. ʳʵʿʭʨʴʰʲʰʨ ʰʴʹʺʸʻʳʬʴʺʯʨʴ ʫʨ ʶʨ˂ʰʬʴʺʯʨʴ ʨʹʵ˂ʰʸʬʩʻʲʰ 

ʼʨʽʺʵʸʬʩʰ, ʸʵʳʲʬʩʰ˂ ʮʬʳʵʽʳʬʫʬʩʨʹ ʨˆʫʬʴʬʴ ʶʬʸʰʳʬʺʸʻʲʰ ʱʭʲʬʭʰʹ 

ˀʬʫʬʪʬʩʮʬ. ʰʴʹʺʸʻʳʬʴʺʯʨʴ ʨʹʵ˂ʰʸʬʩʻʲ ʼʨʽʺʵʸʬʩʹ ʳʰʬʱʻʯʭʴʬʩʨ ʰʹʬʯʰ 

ʶʨʸʨʳʬʺʸʬʩʰ, ʸʵʪʵʸʰ˂ ʨʸʰʹ ʶʬʸʰʳʬʺʸʰʹ ʰʴʹʺʸʻʳʬʴʺʰʹ ˈʬʳʰʹʼʬʸʵʹ 

ʼʵʴʻʸʰ ʪʨʴʨʯʬʩʨ, ʸʵʳʬʲʰ˂ ʯʭʨʲʰʹ ʩʨʫʰʹʬʩʸʰ ʪʨʸʹʰʹ ʨʫʨʶʺʨ˂ʰʰʹ 

ʫʵʴʬʹ ʪʨʴʹʨʮʾʭʸʨʭʹ. ʳʬʵʸʬ ʼʨʽʺʵʸʰ, ʸʵʳʬʲʰ˂ ʰʴʹʺʸʻʳʬʴʺʰʹ 

ʫʰʮʨʰʴʯʨʴ ʨʸʰʹ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʪʨˆʲʨʭʯ ʹʺʰʳʻʲʰʹ ʮʵʳʨ. ʶʬʸʰʳʬʺʸʰʹ 

ʬʹ ʳʨˆʨʹʰʨʯʬʩʬʲʰ ˃ʰʸʰʯʨʫ ˀʬʳʯˆʭʬʭʬʩˀʰ ʳʻʫʳʰʭʰʨ ʪʨʳʵʱʭʲʬʭʰʹ 

ʳʯʲʰʨʴʰ ʶʬʸʰʵʫʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ ʳʨˀʰʴ, ʸʵʫʬʹʨ˂ ʳʰʹʰ ʰʴʺʬʴʹʰʵʩʨ 

ʪʨʴʰ˂ʫʰʹ ˂ʭʲʰʲʬʩʨʹ. ʫʨʳʨʺʬʩʰʯ ʶʨʸʨʳʬʺʸʹ ʳʰʬʱʻʯʭʴʬʩʨ ʹʺʰʳʻʲʨ˂ʰʰʹ 

ˆʨʴʪʸ˃ʲʰʵʩʨ. ʶʨ˂ʰʬʴʺʯʨʴ ʨʹʵ˂ʰʸʬʩʻʲʰ ʼʨʽʺʵʸʬʩʰ, ʸʵʳʲʬʩʰ˂ 

ʮʬʪʨʭʲʬʴʨʹ ʨˆʫʬʴʬʴ ʶʬʸʰʳʬʺʸʰʰʹ ʱʭʲʬʭʰʹ ˀʬʫʬʪʬʩʮʬ. ʨʳ ʼʨʽʺʵʸʬʩʰʹ 

ʸʰ˂ˆʭʹ ʳʰʬʱʻʯʭʴʬʩʨ ʨʸʨʱʵʸʬʽʺʰʸʬʩʨʫʰ ʸʬʼʸʨʽ˂ʰʻʲʰ ˀʬ˂ʫʵʳʨ. ʨʹʬʯʰ 

ʺʰʶʰʹ ʪʨʫʨ˂ʫʵʳʨ ʰ˄ʭʬʭʹ ʹʨʺʬʹʺʵ ʳʰʮʴʰʹ ʫʬʼʵʱʻʹʰʸʬʩʨʹ, ʸʵʳʬʲʰ˂ 

ʯʨʭʰʹ ʳˆʸʰʭ ʰ˄ʭʬʭʹ ʹʨʳʰʮʴʰʹ ʳʵʺʿʻʬʩʰʯ ˀʬʻʳˁʴʬʭʲʵʩʨʹ, ʸʨ˂ ʯʨʭʰʹ 

ʳˆʸʰʭ ʨʰʹʨˆʬʩʨ ʯʭʨʲʰʹ ʩʨʫʰʹʬʩʸʰ ʪʨʸʹʰʹ ʳʪʸ˃ʴʵʩʰʨʸʵʩʰʹ ʶʨʸʨʳʬʺʸʮʬ. 

ʯʭʨʲʰʹ ʪʻʪʰʹ ʫʰʨʳʬʺʸʰ ʱʰʫʬʭ ʬʸʯ ʳʴʰˀʭʴʬʲʵʭʨʴ ʼʨʽʺʵʸʹ 

˄ʨʸʳʵʨʫʪʬʴʹ. ˂ʴʵʩʰʲʰʨ, ʸʵʳ ʸʨ˂ ʻʼʸʵ ʶʨʺʨʸʨ ʮʵʳʰʹ ʨʸʰʹ ʯʭʨʲʰʹ ʪʻʪʨ 

ʳʰʯ ʻʼʸʵ ʴʨʱʲʬʩʰ ʸʨʵʫʬʴʵʩʰʹ ʹʰʴʨʯʲʰʹ ʹˆʰʭʰ ˀʬʫʰʹ ʯʭʨʲˀʰ, ʸʨ˂ 

ʳˆʬʫʭʬʲʵʩʰʹ ʨʸʬʨʲʹ ʨʸʨʸʬʨʲʻʸʨʫ ˀʬʭʰ˄ʸʵʬʩʻʲʹ ˄ʨʸʳʵʨˁʬʴʹ. ʱʰʫʬʭ 

ʬʸʯʰ ʼʨʽʺʵʸʰ, ʸʵʳʬʲʰ˂ ʮʬʪʨʭʲʬʴʨʹ ʨˆʫʬʴʹ ʱʭʲʬʭʰʹ ˀʬʫʬʪʬʩʮʬ ʨʸʰʹ 

ʯʭʨʲʰʹ ʩʨʫʰʹʬʩʸʰ ʪʨʸʹʰʹ ʳʪʸ˃ʴʵʩʰʨʸʵʩʰʹ ˄ʸʼʰʭʰ ʫʨʽʭʬʰʯʬʩʨ, 

ʸʵʳʬʲʰ˂ ʨʹʨʱʯʨʴ ʬʸʯʨʫ ʭʲʰʴʫʬʩʨ.  

ʯʨʭʰ 4 -  ʶʬʸʰʳʬʺʸʰʹ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ. 

ʨʳ ʯʨʭˀʰ ʹʨʻʩʨʸʰʨ ʶʬʸʰʳʬʺʸʰʹ ˃ʰʸʰʯʨʫ ʶʨʸʨʳʬʺʸʬʩʮʬ ʸʵʪʵʸʬʩʰ˂ 

ʨʸʰʹ: ʫʰʴʨʳʰʻʸʰ ʱʵʴʺʸʨʹʺʻʲʵʩʰʹ ʫʰʨʶʨʮʵʴʰ, ʼʵʴʻʸʰ ʪʨʴʨʯʬʩʨ, 

ʹʺʰʳʻʲʰʹ ʪʬʴʬʸʨ˂ʰʨ, ʹʺʰʳʻʲʰʹ ʮʵʳʨ, ʹʺʰʳʻʲʨ˂ʰʰʹ ˆʨʴʪʸ˃ʲʰʵʩʨ ʫʨ 

ʳʰʹʰ ʨʫʪʰʲʳʫʬʩʨʸʬʵʩʨ. 



ʽʭʬʯʨʭˀʰ 4.1 ʪʨʴˆʰʲʻʲʰʨ ʫʰʴʨʳʰʻʸʰ ʱʵʴʺʸʨʹʺʻʲʵʩʰʹ 

ʫʰʨʶʨʮʵʴʰ. ʶʬʸʰʳʬʺʸʰʹ ʱʵʴʺʸʨʹʺʻʲʵʩʰʹ ʫʰʴʨʳʰʻʸʰ ʹʨʮʾʭʨʸʰ 

ʪʨʴʹʨʮʾʭʸʻʲʰʨ, ʸʵʪʵʸ˂ ʫʰʼʬʸʬʴ˂ʰʸʬʩʻʲʰ ʹʰʴʨʯʲʰʹ ʹˆʰʭʰʹ 

ʳʪʸ˃ʴʵʩʰʨʸʵʩʰʹ ʫʰʨʶʨʮʵʴʰ, ʸʵʳʬʲʰ˂ ˀʬʰ˃ʲʬʩʨ ʪʨʰʮʵʳʵʹ ʶʬʸʰʳʬʺʸʰʹ 

ʳʰʬʸ ʳʻʫʳʰʭʰ ʼʵʴʻʸʰ ʪʨʴʨʯʬʩʰʹ ʫʨ ʹʺʰʳʻʲʰʹ ʮʵʳʰʹ ˀʬʳʯˆʭʬʭʨˀʰ. 

ʽʭʬʯʨʭˀʰ 4.2 ʪʨʴˆʰʲʻʲʰʨ ʶʬʸʰʳʬʺʸʰʹ ʼʵʴʻʸʰ ʪʨʴʨʯʬʩʨ. ʫʨʩʨʲʰ 

ʼʵʴʻʸʰ ʪʨʴʨʯʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʮʸʫʰʹ ʶʬʸʰʳʬʺʸʰʹ ʫʰʴʨʳʰʻʸʰ 

ʱʵʴʺʸʨʹʺʻʲʵʩʰʹ ʫʰʨʶʨʮʵʴʹ ʴʨʯʬʲʰ ʹʺʰʳʻʲʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʪʨʸʬˀʬ. 

ʳʹʻʩʻʽʰ ʼʵʴʻʸʰ ʪʨʴʨʯʬʩʨ ʪʨʮʸʫʰʹ ʹʺʰʳʻʲʰʹ ʳʨʽʹʰʳʨʲʻʸ ʰʴʺʬʴʹʰʵʩʨʹ 

ʫʨ ʼʵʴʹ ˀʵʸʰʹ ʨʸʹʬʩʻʲ ʱʵʴʺʸʨʹʺʻʲʵʩʨʹ. 

ʽʭʬʯʨʭˀʰ 4.3 ʪʨʴˆʰʲʻʲʰʨ ʹʺʰʳʻʲʰʹ ʪʬʴʬʸʨ˂ʰʨ. ʯʨʴʨʳʬʫʸʵʭʬ 

ʨʭʺʵʳʨʺʻʸʰ ʶʬʸʰʳʬʺʸʬʩʰ ʰʿʬʴʬʩʬʴ ˀʻʽ-ʫʰʵʫʬʩʰʹʪʨʴ ˄ʨʳʵʹʻʲ 

ʹʺʰʳʻʲʬʩʹ, ʸʵʳʲʬʩʰ˂ ʳʨʾʨʲ ʹʰˆˀʰʸʻʲʰ ʶʻʲʹʻʸʰ ʫʬʴʰʯ ʰʳʨʸʯʬʩʰʨʴ, 

ʸʨ˂ ʹʺʰʳʻʲʰʹ ʰʴʺʬʴʹʰʵʩʰʹ ˂ʭʲʰʲʬʩʰʹ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ. ʨʾ˄ʬʸʰʲʰʨ 

Fieldmaster-ˀʰ ʫʨ Tubingen-ʰʹ ʨʭʺʵʳʨʺʻʸ ʶʬʸʰʳʬʺʸʬʩʰ, ʸʵʳʲʬʩˀʰ˂ 

ʹʰʴʨʯʲʰʹ ˄ʿʨʸʵʫ ʵʶʺʰʱʻʸ-ʩʵ˅ʱʵʭʨʴʰ ʱʨʩʬʲʬʩʰ ʨʸʰʹ ʪʨʳʵʿʬʴʬʩʻʲʰ. 

ʳʰʻˆʬʫʨʭʨʫ ʫʨʫʬʩʰʯʰ ʳˆʨʸʬʬʩʰʹʨ ʨʹʬʯʰ ʫʰʮʨʰʴʰ ʳʱʭʬʯʸʨʫ ʮʸʫʰʹ 

ʶʬʸʰʳʬʺʸʰʹ ʯʭʰʯʾʰʸʬʩʻʲʬʩʨʹ. ʨʽʭʬ ʻʴʫʨ ʨʾʰʴʰˀʴʵʹ ʸʵʳ, ˀʻʽ-

ʫʰʵʫʬʩʰʫʨʴ ˄ʨʳʵʹʻʲʰ ʹʶʬʽʺʸʨʲʻʸʰ ʹʰʪʴʨʲʬʩʰ ˄ʸʼʰʭʨʫ ʰʮʸʫʬʩʨ 

ʰʴʺʬʴʹʰʵʩʰʹ ˂ʭʲʰʲʬʩʬʩʰʹ ʶʰʸʵʩʬʩˀʰ, ʸʨ˂ ʳʪʸ˃ʴʵʩʰʨʸʵʩʰʹ ʱʨʸʪʰ 

ʳʨʪʨʲʰʯʰʨ.  

ʽʭʬʯʨʭˀʰ 4.4 ʪʨʴˆʰʲʻʲʰʨ ʹʺʰʳʻʲʰʹ ʮʵʳʨ. ʪʨʴˆʰʲʻʲʰʨ ʹˆʭʨʫʨʹˆʭʨ 

ʮʵʳʰʹ ʹʺʰʳʻʲʬʩʰ, ʸʵʳʲʬʩʰ˂ ˄ʲʬʩʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ ʪʨʳʵʰʿʬʴʬʩʵʫʨ 

ʶʬʸʰʳʬʺʸʰʹ ʹʰʹʺʬʳʬʩˀʰ ʫʨ ʳʵʿʭʨʴʰʲʰʨ ʯʻ ʸʨ ʮʵʳʰʹ ʹʺʰʳʻʲʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʨ ʨʸʰʹ ʸʬʱʵʳʬʴʫʰʸʬʩʻʲʰ ʹˆʭʨʫʨʹˆʭʨ ʱʲʰʴʰʱʻʸ ʹʰʺʻʨ˂ʰʬʩˀʰ. 

ʽʭʬʯʨʭˀʰ 4.5 ʪʨʴˆʰʲʻʲʰʨ ʹʺʰʳʻʲʰʹ ˆʨʴʪʸ˃ʲʰʵʩʨ. ʹʺʰʳʻʲʰʹ 

ˆʨʴʪʸ˃ʲʰʵʩʨ ʼʵʴʻʸ ʪʨʴʨʯʬʩʨʹ ʫʨ ʹʺʰʳʻʲʰʹ ʮʵʳʨʹʯʨʴ ˀʬʫʨʸʬʩʰʯ 

ʴʨʱʲʬʩʨʫ ʳʴʰˀʭʴʬʲʵʭʴʨʫ ʨʸʰʹ ʳʰˁʴʬʻʲʰ ʳʨʾʨʲ ʫʰʴʨʳʰʻʸ ʫʰʨʶʨʮʵʴˀʰ.  



ʹʺʰʳʻʲʰʹ ˄ʨʸʳʵˁʬʴʰʹ ʳʵʱʲʬ ˆʨʴʪʸ˃ʲʰʵʩʰʹ ʹʨʹʨʸʪʬʩʲʵʫ ʨʸʹʬʩʻʲ 

ʨʸʪʻʳʬʴʺʬʩʹ ˀʵʸʰʹ ʳʵʰʹʨʮʸʬʩʨ ʪʨʳʵʱʭʲʬʭʰʹʨʯʭʰʹ ʹʨ˅ʰʸʵ ʫʸʵʰʹ 

ˀʬʳ˂ʰʸʬʩʨ, ʶʨ˂ʰʬʴʺʰʹ ʳʬʺʰ ʱʵʳʼʵʸʺʻʲʵʩʨ ʫʨ ʹʺʰʳʻʲʰʹʱʬʴ ʯʭʨʲʰʹ 

˄ʿʭʬʺʰʲʰ (saccadic) ʳʵ˃ʸʨʵʩʰʹ ˀʬʮʾʻʫʭʨ. ʹʺʰʳʻʲʰʹ ˄ʨʸʳʵˁʬʴʰʹ 

ʳʨʽʹʰʳʨʲʻʸʰ ˆʨʴʪʸ˃ʲʰʵʩʨ ˀʬʮʾʻʫʻʲʰʨ ʨʫʪʰʲʵʩʸʰʭʰ ʨʫʨʶʺʨ˂ʰʰʯ. 

ʺʸʵʽʹʲʬʸʰ ʼʬʴʵʳʬʴʰ, ʸʵʳʬʲʰ˂ ʪʻʲʰʹˆʳʵʩʹ ʹʺʨʺʰʱʻʸ ʳʫʪʵʳʨʸʬʵʩʨˀʰ 

ʨʸʹʬʩʻʲʰ ʭʰʮʻʨʲʻʸʰ ʵʩʰʬʽʺʬʩʰʹ ʫʸʵʯʨ ʪʨʴʳʨʭʲʵʩʨˀʰ ʪʨʻˁʰʴʨʸʬʩʨʹ, 

ʪʨʹʨʯʭʨʲʰʹ˄ʰʴʬʩʬʲ ʼʨʽʺʵʸʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʹʺʰʳʻʲʰʹ ˄ʨʸʳʵˁʬʴʰʹ 

ʳʨʽʹʰʳʨʲʻʸ ˆʨʴʪʸ˃ʲʰʵʩʨʮʬ. ʨʽʬʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, ʨʸʹʬʩʻʲʰ 

ʱʵʳʬʸ˂ʰʻʲʰ ʶʬʸʰʳʬʺʸʬʩʰ ʰʿʬʴʬʩʬʴ ˀʬʫʨʸʬʩʰʯ ʳʵʱʲʬ ˆʨʴʪʸ˃ʲʰʭʵʩʰʹ 

ʹʺʰʳʻʲʹ. 

ʽʭʬʯʨʭˀʰ 4.6 ʪʨʴˆʰʲʻʲʰʨ ʹʺʰʳʻʲʰʹ ʨʫʪʰʲʳʫʬʩʨʸʬʵʩʨ. 

ʳˆʬʫʭʬʲʵʩʰʹ ʨʸʬʲˀʰ ʨʸʹʬʩʻʲʰ ʳ˂ʰʸʬ ʫʬʼʬʽʺʬʩʰʹ ʶʵʭʴʰʹ ʨʲʩʨʯʵʩʨ 

˃ʰʸʰʯʨʫʨʫ ʫʨʳʵʱʰʫʬʩʻʲʰʨ ʪʨʳʵʱʭʲʬʻʲʰ ʨʫʪʰʲʳʫʬʩʨʸʬʵʩʰʹ 

ʸʨʵʫʬʴʵʩʨʮʬ. ʨʪʸʬʯʭʬ ʳʴʰˀʭʴʬʲʵʭʨʴ ʼʨʽʺʵʸʹ ˄ʨʸʳʵʨʫʪʬʴʹ 

ʪʨʴʹʨʮʾʭʸʻʲʰ ʸʨʵʫʬʴʵʩʰʹ ʹʺʰʳʻʲʬʩʰʹ ʪʨʴʲʨʪʬʩʨ.  

ʯʨʭʰ 5 – ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʱʵʳʶʰʻʺʬʸʻʲʰ   

ʨʴʨʲʰʮʨʺʵʸʰʹ ʫʰʮʨʰʴʰ 

ʨʳ ʯʨʭˀʰ ʪʨʴˆʰʲʻʲʰʨ ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ʼʨʸʪʲʬʩˀʰ 

ˀʬʽʳʴʰʲʰ ʶʬʸʰʳʬʺʸʰʹ ʫʰʮʨʰʴʰ ʫʨ ʨʾ˄ʬʸʰʲʰʨ ʳʰʹʰ ʼʻʴʽ˂ʰʵʴʰʸʬʩʰʹ 

ʳʬʯʵʫʬʩʰ.  

ʽʭʬʯʨʭʰ 5.1 ʪʨʴʱʻʯʭʴʰʲʰʨ ʰʴʹʺʸʻʳʬʴʺʰʹ ʳʰʳʵˆʰʲʭʰʹʯʭʰʹ. 

ʶʬʸʰʳʬʺʸʰʹ ˀʬʳʻˀʨʭʬʩʰʹ ʶʸʵ˂ʬʹʰ ʫʨʿʵʼʰʲʰ ʰʿʵ ʵʸ ˃ʰʸʰʯʨʫ ʨʳʵ˂ʨʴʨʫ.  

1. ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʪʨʴʳʹʨʮʾʭʸʬʲʰ ʶʸʵʬʽ˂ʰʻʲʰ ʱʰʴʬʺʰʱʻʸʰ 

ˆʬʲʹʨ˄ʿʵʹ ˀʬʽʳʴʨ, ʸʵʳʲʰʹ ʹʨˀʻʨʲʬʩʰʯʨ˂ ˀʬʹʨ˃ʲʬʩʬʲʰ ʰʽʴʬʩʨ 

ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʮʻʹʺʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʫʨʫʪʬʴʨ; 

2. ˀʬʳʻˀʨʭʬʩʻʲʰ ˆʬʲʹʨ˄ʿʵʹ ˄ʰʴʨ-ʱʲʰʴʰʱʻʸʰ ʬʽʶʬʸʰʳʬʴʺʻʲʰ 

ʺʬʹʺʰʸʬʩʨ-ʪʨʳʵ˂ʫʨ ʫʨ ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰʹ ʨʴʨʲʰʮʰ. 



ʶʬʸʰʳʬʺʸʰʹ ʫʰʮʨʰʴʰʹ ʫʨ ˀʬʽʳʴʰʹ ʶʸʵ˂ʬʹʰ ˀʬʳʫʬʪ ʬʺʨʶʬʩʨʫ ʰʿʵ 

ʫʨʿʵʼʰʲʰ: 

1. ˆʬʲʹʨ˄ʿʵʹ ʺʬʽʴʰʱʻʸʰ ʫʨʭʨʲʬʩʰʹ ʫʨʳʻˀʨʭʬʩʨ; 

2. ʼʬʸʨʫʵʭʨʴʰ ʺʬʹʺ-ʵʩʰʬʽʺʬʩʰʹ ˄ʨʸʫʪʰʴʬʩʰʹ ʩʲʵʱʰʹ ʫʨʳʻˀʨʭʬʩʨ; 

3. ˆʬʲʹʨ˄ʿʵʹ ʳʨʸʯʭʰʹ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʰʹ ʫʨʳʻˀʨʭʬʩʨ; 

4. ʫʰʨʪʴʵʹʺʰʱʻʸʰ ʹʽʬʳʰʹ ˂ʰʼʸʻʲ ʼʵʸʳʨʺˀʰ ˀʬʫʪʬʴʰʹ, ʨʳʵʩʬ˅ʫʭʰʹ 

ʫʨ ʨʸʽʰʭʨ˂ʰʰʹ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʰʹ ʫʨʳʻˀʨʭʬʩʨ; 

ʽʭʬʯʨʭˀ 5.1.1-ˀʰ ʪʨʴˆʰʲʻʲʰʨ ʶʬʸʰʳʬʺʸʰʹ ˃ʰʸʰʯʨʫʰ ˀʬʳʨʫʪʬʴʬʲʰ 

ʱʵʳʶʵʴʬʴʺʬʩʰ. ˆʬʲʹʨ˄ʿʵ ˀʬʫʪʬʩʨ ʬʽʭʹʰ ˃ʰʸʰʯʨʫ ʱʵʳʶʵʴʬʴʺʰʹʪʨʴ: 

1. ʶʬʸʰʳʬʺʸʰʹ ˈʬʳʰʹʼʬʸʵ ˄ʨʸʳʵʨʫʪʬʴʹ ʰʴʹʺʸʻʳʬʴʺʰʹ ʬʸʯ-ʬʸʯ 

ʳʴʰˀʭʴʬʲʵʭʨʴ ʱʵʳʶʵʴʬʴʺʹ ʸʵʳʬʲʮʬ ˆʫʬʩʨ ʺʬʹʺ-ʵʩʰʬʽʺʬʩʰʹ 

(ʹʺʰʳʻʲʬʩʰʹ) ˄ʨʸʫʪʬʴʨ. ʶʬʸʰʳʬʺʸʰʹ ˈʬʳʰʹʼʬʸʵ ʫʨʳʮʨʫʬʩʻʲʰʨ 

ʺʸʨʴʹʶʨʸʬʴʺʻʲʰ ʶʲʨʹʺʰʱʨʺʰʹʪʨʴ. ʹʺʰʳʻʲʰʹ ʪʬʴʬʸʰʸʬʩʰʹ 

ʹʨˀʻʨʲʬʩʨʫ ʪʨʳʵʿʬʴʬʩʻʲʰʨ ˀʻʽʫʰʵʫʬʩʰʹ ʹʰʹʺʬʳʨ. ˈʬʳʰʹʼʬʸʵʹ 

ʻʱʨʴʨ ʬʸʯʪʭʨʸʵʭʨʴ ʳˆʨʸʬʮʬ 24 ʳʬʸʰʫʰʨʴʰʹ ʪʨʹ˄ʭʸʰʭ 

ʪʨʴʲʨʪʬʩʻʲʰʨ 216 ˂ʨʲʰ ˀʻʽ-ʫʰʵʫʬʩʰʹʪʨʴ ˀʬʳʫʪʨʸʰ ʹʰʹʺʬʳʨ, 

ʸʵʳʬʲʯʨ ʪʨʬʸʯʰʨʴʬʩʨ ˆʫʬʩʨ 10 ˇʪʻʼʰʹ ʪʨʸˀʬʳʵ; 

2. ʳʨʸʯʭʰʹ ʳʵʫʻʲʰ ʸʵʳʬʲʰ˂ ˀʬʫʪʬʩʨ ʶʬʸʹʵʴʨʲʻʸʰ 

ʱʵʳʶʰʻʺʬʸʰʹʪʨʴ ʫʨ ʹʶʬ˂ʰʨʲʻʸʰ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʰʹ 

ʳʵʫʻʲʰʯ. ʳʰʹʰ ʳʬˀʭʬʵʩʰʯ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʹˆʭʨʫʨʹˆʭʨ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ʳʽʵʴʬ ʹʺʰʳʻʲʬʩʰʹ ˄ʨʸʳʵˁʬʴʨ ʸʵʪʵʸʰ˂ ʨʸʰʹ 

ʹʺʰʳʻʲʰʹ ʹʰʱʨˀʱʨˀʬ, ʹʺʰʳʻʲʰʹ ʮʵʳʨ, ʹʺʰʳʻʲʰʹ ʼʬʸʰ ʫʨ 

ʶʬʸʰʳʬʺʸʰʹ ˈʬʳʰʹʼʬʸʵʮʬ ʪʨʳʵʺʨʴʰʹ ˂ʰʱʲʰʹ ʱʵʫʰʸʬʩʨ. ʮʬʳʵʯ 

ˆʹʬʴʬʩʻʲʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ˀʬʸˁʬʭʨ ʪʨʳʵʱʭʲʬʭʰʹ ʫʨ˄ʿʬʩʰʹ ˄ʰʴ 

ˀʬʰʸˁʬʭʨ ʬʽʰʳ-ʵʼʯʨʲʳʵʲʵʪʰʹ ʳʰʬʸ; 

3. ʫʰʨʪʴʵʹʺʰʸʬʩʰʹ ʳʵʫʻʲʰ ʰ˃ʲʬʭʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʨʳʹʨˆʭʬʲʰ 

ʸʻʽʰʹ ˂ʰʼʸʻʲ ʼʵʸʳʨʺˀʰ ʪʨʳʵʺʨʴʰʹ ˀʬʹʨ˃ʲʬʩʲʵʩʨʹ. ʫʨʳʨʺʬʩʰʯ 

ʨʳ ʳʵʫʻʲʰʹ ʫʨʴʰˀʴʻʲʬʩʨʫ ʳʰʰˁʴʬʭʨ ʱʭʲʬʭʰʹ ˀʬʫʬʪʨʫ ʳʰʾʬʩʻʲʰ 

ʳʵʴʨ˂ʬʳʬʩʰʹ ʨʳʵʩʬ˅ʫʭʨ ʫʨ ʳʨʯʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨˀʰ ˀʬʴʨˆʭʨ; 



4. ʶʨ˂ʰʬʴʺʰʹ ʼʰʽʹʰʸʬʩʻʲʰ ʳʮʬʸʰʹ ʱʵʴʺʸʵʲʰʹ ʳʵʫʻʲʰ, ʸʵʳʬʲʰ˂ 

ʨʾ˅ʻʸʭʰʲʰʨ ʭʰʫʬʵ-ʱʨʳʬʸʰʹ ʹʰʹʺʬʳʰʯ, ʰʾʬʩʹ ʫʨ ʯʭʨʲʿʻʸʹ 

ʨʫʬʭʴʬʩʹ ʪʨʳʵʹʨʱʭʲʬʭʰ ʶʨ˂ʰʬʴʺʰʹ ʯʭʨʲʹ. ʨʳ ʳʵʫʻʲʰʹ 

ʰʴʹʺʸʻʳʬʴʺˀʰ ʰʴʺʬʪʸʰʸʬʩʰʯ ˁʭʬʴ ʯʨʭʰʫʨʴ ʭʰ˂ʰʲʬʩʯ ʱʭʲʬʭʰʹ 

ʶʸʵ˂ʬʹˀʰ ʱʵʴʱʸʬʺʻʲʰ ʹʺʰʳʻʲʰʯ ʶʸʵʭʵ˂ʰʸʬʩʨʫʰ ʶʨ˂ʰʬʴʺʰʹ 

ʳʮʬʸʰʹ ʪʨʽ˂ʬʭʰʯ ʳʰʾʬʩʻʲʰ ʻʮʻʹʺʵ ʳʵʴʨ˂ʬʳʬʩʰʹ ʺʬʹʺʰʹ 

ˀʬʫʬʪʬʩˀʰ ʰʴʺʬʪʸʰʸʬʩʨʹ. ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʨ 

ʰʳʨˆʹʵʭʸʬʩʹ ʯʭʨʲʰʹ ʳʵ˃ʸʨʵʩʰʹ ʪʨʳʵʳ˄ʭʬʭ ʹʺʰʳʻʲʹ ʫʨ ʰ˃ʲʬʭʨ 

ʰʳʰʹ ʹʨˀʻʨʲʬʩʨʹ ʸʵʳ ʫʨʳʨʺʬʩʰʯʰ ʺʬʹʺʰʹ ʼʨʸʪʲʬʩˀʰ ˆʬʲʨˆʲʨ 

ʪʨʳʵʭʰʱʭʲʰʵʯ ʨʾʴʰˀʴʻʲ ʹʺʰʳʻʲʮʬ ʶʨ˂ʰʬʴʺʰʹ ʸʬʨʪʰʸʬʩʨ. 

ʶʨ˂ʰʬʴʺʰʹ ʯʭʨʲʰ ʼʰʽʹʰʸʬʩʻʲʰʨ ʳʵʴʰʺʵʸʮʬ ʳʯʬʲʰ ʪʨʳʵʱʭʲʬʭʰʹ 

ʪʨʴʳʨʭʲʵʩʨˀʰ, ʸʨ˂ ʹʨˀʻʨʲʬʩʨʹ ʪʭʨ˃ʲʬʭʹ ʳʵˆʫʬʹ ʪʻʪʰʹ ʫʰʨʳʬʺʸʰʹ 

ʪʨʮʵʳʭʨ. 

5. ʶʨ˂ʰʬʴʺʰʹ ʰʴʫʰʱʨʺʵʸʰ ʸʵʳʬʲʰ˂ ʨʸʰʹ ʰʴʹʺʸʻʳʬʴʺʹ ʫʨ ʶʨ˂ʰʬʴʺʹ 

ˀʵʸʰʹ ʱʨʭˀʰʸʰʹ ʸʪʵʲʰ, ʸʵʳʲʰʹ ʳʰˆʬʫʭʰʯʨ˂ ʪʨʳʵʹʨʱʭʲʬʭʰ ʶʰʸʰ 

ʨˆʫʬʴʹ ʹʺʰʳʻʲʰʹ ʨʾʽʳʰʹʨʹʸʬʨʪʰʸʬʩʨʹ 

ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʱʵʳʶʰʻʺʬʸʻʲʰ ʨʴʨʲʰʮʨʺʵʸʰ ʪʨʴʱʻʯʭʴʰʲʰʨ 

ʬʽʹʶʲʻʨʺʨ˂ʰʰʹʨʯʭʰʹ ʫʨˆʻʸʻʲ ˀʬʴʵʩʬʩˀʰ. ˆʬʲʹʨ˄ʿʵʹ ʹʨʳʻˀʨʵ 

ʺʬʳʶʬʸʨʺʻʸʻʲʰ ʸʬʷʰʳʰ ʨʸʰʹ15С-30С. ˆʬʲʹʨ˄ʿʵʹ ʵʶʬʸʰʸʬʩʨ 

ʸʬʱʵʳʬʴʫʰʸʬʩʻʲʰʨ ʰʹʬʯ ʶʰʸʵʩʬʩˀʰ, ʹʨʫʨ˂ ʼʨʸʫʵʩʰʯʰ ʺʬʴʰʨʴʵʩʨ 25 С 

ʺʬʳʶʬʸʨʺʻʸʨʮʬ 80%-ʹ ˀʬʨʫʪʬʴʹ. ʹʨʳʻˀʨʵ ʸʬʷʰʳʰʹ ʫʨʳʿʨʸʬʩʰʹ 

ˆʨʴʪʸ˃ʲʰʵʩʨ ˆʬʲʹʨ˄ʿʵʹ ˁʨʸʯʭʰʹ ˀʬʳʫʬʪ ʨʸ ʨʾʬʳʨʺʬʩʨ 5 ˄ʻʯʹ ʫʨ ʳʰʹʰ 

ʿʵʭʬʲʫʾʰʻʸʨʫ ʻ˄ʿʭʬʺʨʫ ʳʻˀʨʵʩʨ ʫʨʹʨˀʭʬʩʰʨ 6 ʹʨʨʯʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ. 

ˆʬʲʹʨ˄ʿʵʹ ʬʸʯ-ʬʸʯ ʳʴʰˀʭʴʬʲʵʭʨʴ ʳʬʽʨʴʰʱʻʸ ʳʵʫʻʲʹ ˄ʨʸʳʵʨʫʪʬʴʹ 

ʹʨʫʪʨʸʰ. ʹʨʫʪʨʸʰʹ ʫʨʴʰˀʴʻʲʬʩʨ ʨʸʰʹ ʳʵʨˆʫʰʴʵʹ ʪʨʳʵʹʨʱʭʲʬʭʰ ʶʰʸʰʹ 

ʯʨʭʰʹ ʶʵʮʰ˂ʰʰʹ ʼʰʽʹʰʸʬʩʨ. ʳʰʹʰ ʫʨˆʳʨʸʬʩʰʯ ʪʨʳʵʱʭʲʬʭʰʹ ʶʸʵ˂ʬʹˀʰ 

ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʪʨʳʵʹʱʭʲʬʭʰ ʶʰʸʰʹ ʯʨʭʰʹ ʳʵ˃ʸʨʵʩʰʹ ʳʨʽʹʰʳʨʲʻʸʨʫ 

ˀʬʮʾʻʫʭʨ.ʹʰʹʺʬʳʰʹ ʼʻʴʽ˂ʰʵʴʰʸʬʩʨ ˀʬʰ˃ʲʬʩʨ ʫʨʰʿʵʹ ʹʨʳ ˇʪʻʼʨʫ, 

ʸʵʳʲʬʩʰ˂ ʳʨʯʮʬ ʫʨʱʰʹʸʬʩʻʲʰ  ʼʻʴʽ˂ʰʬʩʰʹ ʳʰˆʬʫʭʰʯ ʨʸʰʹ 



ʪʨʴʶʰʸʵʩʬʩʻʲʰ: 1) ʹʰʹʺʬʳʰʹ ʫʨ ʪʨʮʵʳʭʰʯʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʸʬʪʻʲʰʸʬʩʨ; 

2) ʯʭʨʲʰʹ ʼʵʺʵʹʬʴʹʰʺʰʻʸʵʩʰʹ ʪʨʮʵʳʭʰʹ ʶʸʵ˂ʬʫʻʸʨ; 3) 

ʳʵʴʨ˂ʬʳʯʨʫʨʯʭʨʲʰʬʸʬʩʨʫʨʳʨʯʰʨʴʨʲʰʮʰ.  

ʽʭʬʯʨʭˀʰ 5.2  ʳʵʿʭʨʴʰʲʰʨ ʶʬʸʰʳʬʺʸʰʹ ʨʶʨʸʨʺʰʹ ʱʵʴʹʺʸʻʽ˂ʰʰʹ ʨʾ˄ʬʸʨ. 

ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʪʨʴʳʹʨʮʾʭʸʬʲʰ ʶʬʸʰʳʬʺʸʰʹ ʨʶʨʸʨʺʰ ʳʰʬʸʯʬʩʻʲʰʨ 

ʫʨ ʳʬʺ˄ʲʨʫ ʰʳʨʸʯʬʩʨ ʶʬʸʹʵʴʨʲʻʸʰ ʱʵʳʶʰʻʺʬʸʰʹ ʳʰʬʸ.  ʶʬʸʰʳʬʺʸʰʹ 

ʰʴʹʺʸʻʳʬʴʺʰʹ ʹʨʬʸʯʵ ˆʬʫʰ ʳʵʿʭʨʴʰʲʰʨ ʴʨˆ.1-ʮʬ. 

 

ʴʨˆ. 1 ʶʬʸʰʳʬʺʸʰʹ ʹʨʬʸʯʵ ˆʬʫʰ 

 

ʰʴʹʺʸʻʳʬʴʺʰʹ ˃ʰʸʰʯʨʫ ˀʬʳʨʫʪʬʴʬʲ ʴʨ˄ʰʲʹ ˄ʨʸʳʵʨʫʪʬʴʹ 

ʼʻʴʽ˂ʰʵʴʨʲʻʸʰ ʩʲʵʱʰ ʫʨ ʶʨ˂ʰʬʴʺʰʹ ʾʰʲʨʱʰ (ʶʵʮʰ˂ʰʨ 10, ʴʨˆ. 1). 

ˆʬʲʹʨ˄ʿʵʹ ʼʻʴʽ˂ʰʵʴʨʲʻʸʰ ʩʲʵʱʰ ʳʵʯʨʭʹʬʩʻʲʰʨ ʱʵʸʶʻʹˀʰ (ʶʵʮʰ˂ʰʨ 

2, ʴʨˆ. 1) ʫʨ ʪʨʸʹʨ˂ʳˀʰ (ʶʵʮʰ˂ʰʨ 1, ʴʨˆ. 1), ʸʵʳʲʬʩʰ˂ ʬʸʯʳʨʴʬʯʯʨʴ 

ˆʰʹʺʨʫ ʨʸʰʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʴʰ. ʪʨʸʹʨ˂ʳʰʹ ˀʰʪʴʰʯ ʪʨʴʯʨʭʹʬʩʻʲʰʨ 

ʴʨˆʬʭʨʸʹʼʬʸʵ, ʸʵʳʬʲʮʬʫʨ˂ ʫʨʿʬʴʬʩʻʲʰʨ ʺʬʹʺ-ʵʩʰʬʽʺʬʩʰ. ʯʰʯʵʬʻʲ 

ʺʬʹʺ-ʵʩʰʬʽʺʹ ʨʽʭʹ ʹʰʴʨʯʲʰʹ ʪʨʳʵʳʨʹˆʰʭʬʩʬʲʰ. ʳʨʯʰ ʪʨʴʲʨʪʬʩʰʹ 

ʨʫʪʰʲʬʩʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ  ʹʶʬ˂ʰʨʲʻʸʰ ʸʻʽʰʯ. ˆʬʲʹʨ˄ʿʵʹ ˄ʰʴʨ ʴʨ˄ʰʲʰ 

ʫʨˆʻʸʻʲʰʨ ʫʨʳ˂ʨʭʰ ʹʨˆʻʸʨʭʰʯ (ʶʵʮʰ˂ʰʨ 11, ʴʨˆ. 1) ʸʵʳʬʲˀʰ˂ 

ʪʨʴʲʨʪʬʩʲʰʨ ʴʨˆʭʸʬʺʬʩʰ. ʨʸʹʬʩʻʲ ʴʨˆʭʸʬʺʬʩˀʰ ʫʨʿʬʴʬʩʻʲʰʨ ʹʨʫʪʨʸʰ  



(ʶʵʮʰ˂ʰʨ 3, ʴʨˆ. 1) ʫʨ ʹʨʿʸʫʬʴʰ (ʶʵʮʰ˂ʰʨ 4, ʴʨˆ. 1). ʹʨʿʸʫʬʴʰʹ 

ʫʨʴʰˀʴʻʲʬʩʨʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʱʭʲʬʭʰʹ ʫʸʵʹ  ʶʨ˂ʰʬʴʺʰʹ ʴʰʱʨʶʰʹ 

ʫʨʼʰʽʹʰʸʬʩʨ. ʫʨʳ˂ʨʭʰ ʹʨˆʻʸʨʭʰʹ ʻʱʨʴ, ʴʨˆʬʭʨʸʹʼʬʸʵʹ ʼʻ˃ʬʹʯʨʴ 

ʫʨʳʵʴʺʨʷʬʩʻʲʰʨ ʴʨʯʻʸʬʩʰ ˀʬʴʨʯʬʩʰʹ ʼʵʴʰʹ ˀʬʹʨʽʳʴʬʲʨʫ. ʱʵʸʶʻʹʰʹ 

ʳʨʸˇʭʬʴʨ ʳˆʸʰʫʨʴ ʫʨʳʵʴʺʨʷʬʩʻʲʰʨ ʹʨ˅ʬʸʰ ˆʸʨˆʴʰ (ʶʵʮʰ˂ʰʨ 5, ʴʨˆ. 1), 

ʹʨʫʪʨʸʰ (ʶʵʮʰ˂ʰʨ 3, ʴʨˆ. 1), ˀʬʴʨʯʬʩʰʹ ʹʰʱʨˀʱʨˀʰʹ ʸʬʪʻʲʨʺʵʸʰ (ʶʵʮʰ˂ʰʨ 

7, ʴʨˆ. 1), ʾʰʲʨʱʰ (ʶʵʮʰ˂ʰʨ 7, ʴʨˆ. 1) ʫʨ ʽʹʬʲʰʹ ˁʨʸʯʭʰʹ ʰʴʫʰʱʨʺʵʸʰ 

(ʶʵʮʰ˂ʰʨ 9, ʴʨˆ. 1). ʱʵʸʶʻʹʰʹ ʻʱʨʴʨ ʳˆʨʸʬʹ (ʶʵʮʰ˂ʰʨ 2, ʴʨˆ. 1) ˆʬʲʹʨ˄ʿʵʹ  

ʱʵʳʶʰʻʺʬʸʯʨʴ ʳʰʹʨʬʸʯʬʩʲʨʫ ʫʨʿʬʴʬʩʻʲʰʨ ʪʨʳʯʰˀʰ. ʴʨˆʬʭʨʸʹʼʬʸʵʮʬ 

ʪʨʴʯʨʭʹʬʩʻʲʰʨ ʭʰʫʬʵ ʱʨʳʬʸʨ, ʸʵʳʲʰʹ ʹʨˀʻʨʲʬʩʰʯʨ˂ ˆʵʸ˂ʰʬʲʫʬʩʨ 

ʪʨʳʵʹʨʱʭʲʬʭʰ ʯʭʨʲʰʹ ʳʮʬʸʰʹ ʼʰʽʹʨ˂ʰʰʹ ʪʨʱʵʴʺʸʵʲʬʩʨ. 

ʪʨʸʫʨʽʳʴʰʹ ʫʨ ʳʨʸʯʭʰʹ ʩʲʵʱʰ ˀʬʬʸʯʬʩʻʲʰʨ ʱʵʳʶʰʻʺʬʸʯʨʴ COM 

ʶʵʸʺʰʹ ʳʬˀʭʬʵʩʰʯ, ˆʵʲʵ ʭʰʫʬʵ ʱʨʳʬʸʨʹ ʫʨ ʱʵʳʶʰʻʺʬʸʹ ˀʵʸʰʹ ʱʨʭˀʰʸʰ 

ʫʨʳʿʨʸʬʩʻʲʰʨ USB ʶʵʸʺʰʯ. ʼʻʴʽ˂ʰʵʴʨʲʻʸ ʩʲʵʱʯʨʴ ʳʰʬʸʯʬʩʻʲʰʨ 

ʶʨ˂ʰʬʴʺʰʹ ʾʰʲʨʱʰ. ʺʬʹʺ-ʵʩʰʬʽʺʬʩʰʹ ʩʲʵʱʰ ʳʵʰ˂ʨʭʹ ˆʬʲʹʨ˄ʿʵʹ  

ʴʨˆʬʭʨʸʹʼʬʸʵʹ ʳʨʹʮʬ ʫʨʳʨʪʸʬʩʻʲʰ 240 ʹʺʰʳʻʲʨʺʵʸʰʯ - (ʺʬʹʺ 

ʵʩʰʬʽʺʬʩʰ), ʸʵʳʲʬʩʰ˂ ʨʹˆʰʭʬʩʬʴ ʯʬʯʸʰ ʹʰʴʨʯʲʰʹ 

ʫʰʨʶʨʮʵʴˀʰ.ʶʨ˂ʰʬʴʺʰʹ ʱʭʲʬʭʰʹʨʹ ʳʰʾʬʩʻʲʰ ʰʴʼʵʸʳʨ˂ʰʨ ˀʬʰ˃ʲʬʩʨ 

ˁʨ˄ʬʸʰʲʰ ʰʽʴʨʹ ʱʵʳʶʰʻʺʬʸʰʹ ʳʿʨʸ ʫʰʹʱʮʬ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨˀʰ ʸʨ˂ 

ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ ʴʬʩʰʹʳʰʬʸ ʫʸʵʹ ʳʵˆʫʬʹ ʻʱʭʬ ʨʸʹʬʩʻʲʰ ʱʭʲʬʭʬʩʰʹ 

ˀʬʫʬʪʬʩʰʹ ʪʨʳʵ˃ʨˆʬʩʨ ʫʨ ʪʨʴʳʬʵʸʬʩʨʫʰ ʱʭʲʬʭʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ʶʨ˂ʰʬʴʺʰʹ 

ʨˆʨʲʰ ʫʨ ˃ʭʬʲʰ ˀʬʫʬʪʬʩʰʹ ʬʸʯʳʨʴʬʯʯʨʴ ˀʬʫʨʸʬʩʨ. ʹʰʹʺʬʳʰʹ ʫʰʮʨʰʴʰ 

ʨʪʸʬʯʭʬ ʻʮʸʻʴʭʬʲʿʵʼʹ ʱʭʲʬʭʬʩʰʹ ˀʬʫʬʪʨʫ ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰʹ 

ʶʸʰʴʺʬʸʮʬ ʪʨʳʵʩʬ˅ʫʭʨʹ. 

ˆʬʲʹʨ˄ʿʵʹ ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ ʳʵʿʭʨʴʰʲʰʨ ʴʨˆ. 2-ʮʬ. 

ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ ˀʬʫʪʬʩʨ ʵʯˆʰ ʳʵʫʻʲʰʹʪʨʴ: ʼʻʴʽ˂ʰʵʴʨʲʻʸʰ 

ʩʲʵʱʰ, ʶʨ˂ʰʬʴʺʰʹ ʾʰʲʨʱʰ, ʱʵʳʶʰʻʺʬʸʰ ʫʨ ʶʸʰʴʺʬʸʰ. ʼʻʴʽ˂ʰʵʴʨʲʻʸʰ 

ʳʵʫʻʲʰʹ ˀʬʳʨʫʪʬʴʲʵʩʨˀʰ ˀʬʫʰʹʺʬʹʺ-ʵʩʰʬʽʺʬʩʰʹ ʩʲʵʱʰ, ˀʬʴʨʯʬʩʰʹ 

ʩʲʵʱʰ, ʪʨʸʫʨʽʳʴʰʹ ʫʨ ʳʨʸʯʭʰʹ ʩʲʵʱʰ, ʭʰʫʬʵ ʱʨʳʬʸʨ ʫʨ ʱʭʬʩʰʹ ʩʲʵʱʰ. 



ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʶʬʸʰʼʬʸʰʻʲʰ ʹʨʮʾʭʸʬʩʰʹ ʫʨ ʳʰʹ 

ʲʵʱʨʲʻʸʰ ʪʨʳʵʭʨʸʫʴʰʹ ʪʨʴʹʨʮʾʭʸʰʹ ʹʨˀʻʨʲʬʩʰʹʨʯʭʰʹ, ʼʬʸʬʩʰʹ 

ʳʰʳʨʸʯ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʬʩʰʹ ʪʨʴʹʨʮʾʭʸʰʹ, ʺʬʹʺ-ʵʩʰʬʽʺʬʩʰʹ 

ʹʰʱʨˀʱʨˀʰʹ ʫʨ ʮʵʳʬʩʰʹ ˂ʭʲʰʲʬʩʰʹʯʭʰʹ, ʪʨʳʵʱʭʲʬʻʲʰ ʰʽʴʨ 

ʳʬʸʰʫʰʨʴʬʩʰʹ ʪʨʴʹʨʮʾʭʸʻʲʰ ʳʰʳʫʬʭʸʵʩʨ ʫʨ ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰʹ 

ʫʨʺʨʴʬʩʰʹʨʯʭʰʹ ʫʨʳʻˀʨʭʬʩʻʲʰ ʰʽʴʨ ʹʶʬ˂ʰʨʲʻʸʰ ʹʽʬʳʨ. 

 

ʴʨˆ. 2 ʶʬʸʰʳʬʺʸʰʹ ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ 

 

ʹʽʬʳʨˀʰ ʳʯʲʰʨʴʨʫ ʨʹʨˆʻʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʹʨʮʾʭʸʬʩʰ. 

ˀʻʽʫʰʵʫʬʩʰʹ ˀʬʬʸʯʬʩʰʹ ʬʲʬʽʺʸʻʲʰ ʹʽʬʳʨ ˄ʨʸʳʵʨʫʪʬʴʹ ʳʨʺʸʰ˂ʨʹ 10 x 

12, ʸʵʳʬʲʯʨ ʱʭʨʴ˃ʬʩˀʰ ʰʳʿʵʼʬʩʨ ʵʸʰ ˀʬʳˆʭʬʫʸ–ʶʨʸʨʲʬʲʻʸʨʫ 

ˁʨʸʯʻʲʰ ˀʻʽʫʰʵʫʰ. ˀʻʽ-ʫʰʵʫʬʩʰʹ ˀʬʬʸʯʬʩʰʹ ʨʸʹʬʩʻʲʰ ʬʲʬʽʺʸʻʲʰ 

ʹʽʬʳʨ ʳʵʰʯˆʵʭʹ ʪʨʫʨʳʸʯʭʬʲʰʹ ʰʴʺʬʪʸʰʸʬʩʰʹ ʨʻ˂ʰʲʬʩʲʵʩʨʹ, 

ʸʵʳʬʲʹʨ˂ 34 ʪʨʳʵʹʭʲʬʲʰ ʨʽʭʹ. ˀʬʳʨʬʸʯʬʩʬʲʰ ʪʨʳʺʨʸʬʩʰʹ ʫʨ 

ʪʨʫʨʳʸʯʭʬʲʰʹ ʪʨʳʵʹʨʹʭʲʬʲʬʩʰʹ ʸʨʵʫʬʴʵʩʰʹ ˀʬʹʨʳ˂ʰʸʬʩʲʨʫ ʳʨʺʸʰ˂ʰʹ 



ˀʬʬʸʯʬʩʰʹ ˄ʬʸʺʰʲʬʩˀʰ ʵʸ-ʵʸʰ ˀʻʽʫʰʵʫʰ ʶʨʸʨʲʬʲʻʸʨʫ ʰʽʴʨ 

ʳʰʬʸʯʬʩʻʲʰ (ʴʨˆ. 3). 

 

ʴʨˆ. 3 ˀʻʽʫʰʵʫʬʩʰʹ ˀʬʬʸʯʬʩʰʹ ʬʲʬʽʺʸʻʲʰ ʹʽʬʳʨ 

  

ʳʨʱʵʳʻʺʰʸʬʩʬʲ ʳʵ˄ʿʵʩʰʲʵʩʨʫ ʪʨʳʵʰʿʬʴʬʩʨ ʳʰʱʸʵʱʵʴʺʵʲʬʸʰ 

PIC 15 F887. ʳʰʱʸʵʱʵʴʺʸʵʲʬʸʰʹ 5 ʶʵʸʺʰ ʻʮʸʻʴʭʬʲʵʼʹ ʳʨʺʸʰ˂ʰʹ 

ˀʻʽʫʰʵʫʬʩʰʹ ʱʵʳʻʺʨ˂ʰʨʹ, ʱʨʭˀʰʸʹ ʶʬʸʹʵʴʨʲʻʸ ʱʵʳʶʰʻʺʬʸʯʨʴ ʫʨ 

ʰʴʼʵʸʳʨ˂ʰʰʹ ˀʬʿʭʨʴʨʹ. 

ʶʬʸʹʵʴʨʲʻʸ ʱʵʳʶʰʻʺʬʸˀʰ ˁʨ˄ʬʸʰʲʰ ʶʸʵʪʸʨʳʨ ʪʨʫʨʹ˂ʬʳʹ 

ʳʰʱʸʵʱʵʴʺʸʵʲʬʸʹ ʰʳ ˀʻʽʫʰʵʫʰʹ ʴʵʳʬʸʹ ʫʨ ʹʰʱʨˀʱʨˀʬʹ, ʸʵʳʬʲʰ˂ ʻʴʫʨ 

ʪʨʳʵʴʨʯʫʬʹ ʨʴʻ ˁʨʰʸʯʵʹ. ʳʰʱʸʵʱʵʴʺʸʵʲʬʸʰ ʨʴˆʵʸ˂ʰʬʲʬʩʹ ʳʰʾʬʩʻʲʰ 

ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨʳʻˀʨʭʬʩʨʹ, ˀʬʹʨʩʨʳʰʹ ʳʵʳʬʴʺˀʰ ʳʰʱʸʵʱʵʴʺʸʵʲʬʸʰʹ 

ʳʬˀʭʬʵʩʰʯ ˆʫʬʩʨ ˀʬʹʨʩʨʳʰʹʰ ʪʨʳʵʳʿʭʨʴʬʩʰʹ ˁʨʸʯʭʨ ʫʨ ʳʨʯʮʬ  ʹʨ˅ʰʸʵ 

˃ʨʩʭʰʹ ʳʰ˄ʵʫʬʩʨ. ˀʻʽʫʰʵʫʬʩʰʹ ʴʨʯʬʩʰʹ ʹʰʱʨˀʱʨˀʰʹ ʸʬʪʻʲʰʸʬʩʨ 



ˆʵʸ˂ʰʬʲʫʬʩʨ ʪʨʴʬʫʻʸ–ʰʳʶʻʲʹʻʸʰ ʳʵʫʻʲʨ˂ʰʰʯ ʳʬʯʵʫʰʯ. ʯʨʭʰ 5.3 - 

ˀʰ ʨʾ˄ʬʸʰʲʰʨ ʶʨ˂ʰʬʴʺʰʹ ʳʮʬʸʰʹ ʱʵʴʺʸʵʲʰʹ ʳʵʫʻʲʰʹ ʹʰʹʺʬʳʨ, 

ʸʵʳʬʲʰ˂ ʶʬʸʰʳʬʺʸʰʹ ʫʰʮʨʰʴʰʹ ʬʸʯ-ʬʸʯ ʳʴʰˀʭʴʬʲʵʭʨʴ ʳʵʫʻʲʹ 

˄ʨʸʳʵʨʫʪʬʴʹ. ʳʰʹʰ ʪʨʳʵʿʬʴʬʩʨ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ ʯʨʭʰʫʨʴ ʨʭʰʸʰʫʵʯ 

ʶʨ˂ʰʬʴʺʰʹ ʳʮʬʸʰʹ ʳʵ˃ʸʨʵʩʰʹ ˀʬʫʬʪʨʫ ʨʾʽʳʻʲʰ ʨʸʨʱʵʸʬʽʺʻʲʰ 

ʳʵʴʨ˂ʬʳʬʩʰ.ʶʬʸʰʳʬʺʸʰʹʯʭʨʲʰʹʳʵ˃ʸʨʵʩʰʹ(ʳʮʬʸʰʹʳʰʳʨʸʯʻʲʬʩʰʹ)ˀʬʼʨʹʬ

ʩʰʹʹʰʹʺʬʳʰʹʨʯʭʰʹ  ˀʬʽʳʴʰʲʰʨ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʨ, ʱʬʸ˃ʵʫ: 

ʹʨˆʰʹ ʨʳʵ˂ʴʵʩʨ, ʯʭʨʲʰʹ ʸʬʪʰʵʴʰʹ ʶʵʭʴʰʹ ʨʳʵ˂ʨʴʨ, ʯʭʨʲʰʹ ʪʻʪʰʹ ʶʵʭʴʨ 

ʫʨ ʳʰʹʰ ʳʵ˃ʸʨʵʩʰʹ ʫʨʼʰʽʹʰʸʬʩʨ. ʳʮʬʸʰʹ ʱʵʴʺʸʵʲʰʹ ʳʵʫʻʲʰʹ 

ʫʨʴʰˀʴʻʲʬʩʨ ʨʸʰʹ  ˂ʰʼʸʻʲ ʱʨʳʬʸʨʹʯʨʴ ʱʨʭˀʰʸʰ, ʱʨʳʬʸʰʫʨʴ ʳʰʾʬʩʻʲʰ 

ʳʵʴʨ˂ʬʳʬʩʰʹ ʫʨʳʻˀʨʭʬʩʨ ʫʨ ʹʨʩʵʲʵʵ ˀʬʫʬʪʰʹ ʫʨʩʸʻʴʬʩʨ. 

ʽʭʬʯʨʭʰ 5.3.1 ʫʨ ʽʭʬʯʨʭʰ 5.3.2-ˀʰ ʪʨʴˆʰʲʻʲʰʨ ʪʨʳʵʹʨʱʭʲʬʭʰ ʶʰʸʰʹ 

ʹʨˆʰʹ ʨʳʵ˂ʴʵʩʰʹ ʫʨ ʯʭʨʲʬʩʰʹ ʸʬʪʰʵʴʰʹ ʶʵʭʴʰʹ ʨʲʪʵʸʰʯʳʬʩʰ. ʹʨˆʰʹ 

ʨʳʵ˂ʴʵʩʰʹʯʭʰʹ ʩʰʩʲʰʵʯʬʱʨ ʰʿʬʴʬʩʹ Viola-Jones-ʰʹ ʳʬʯʵʫʹ. ʯʭʨʲʰʹ 

ʸʬʪʰʵʴʰʹ ʫʨʫʪʬʴʨ ˆʵʸ˂ʰʬʲʫʬʩʨ Hough ʺʸʨʴʹʼʵʸʳʰʸʬʩʰʹʨʲʪʵʸʰʯʳʰʹ 

ʪʨʳʵʿʬʴʬʩʰʯ. ʬʹ ʨʲʪʵʸʰʯʳʰ ʨʸʰʹ ʺʬʽʴʵʲʵʪʰʨ, ʸʵʳʬʲʰ˂ ˀʬʰ˃ʲʬʩʨ 

ʪʨʳʵʿʬʴʬʩʻʲʰ ʰʽʴʨʹ ʪʨʳʵʹʨˆʻʲʬʩʨʮʬ ʨʸʹʬʩʻʲʰ ʱʵʴʱʸʬʺʻʲʰ 

ʻʩʴʬʩʰʹ/ʼʵʸʳʬʩʰʹ  ʫʬʺʨʲʬʩʰʹ ʪʨʳʵʿʵʼʰʹʨʯʭʰʹ.  

ʽʭʬʯʨʭʰ 5.3.3-ˀʰ ʪʨʴˆʰʲʻʲʰʨ ʳʮʬʸʰʹ ʱʵʴʺʸʵʲʵʹ ʳʵʫʻʲʰʹ 

ʳʻˀʨʵʩʨ. ʳʮʬʸʰʹ ʱʵʴʺʸʵʲʰʹ ʳʵʫʻʲʯʨʴ ʹʨʳʻˀʨʵʫ ʹʨ˅ʰʸʵʨ ʳˆʵʲʵʫ 

ʬʸʯ (EyeTracker) ʱʲʨʹʯʨʴ ʻʸʯʰʬʸʯʵʩʨ. ʱʭʲʬʭʰʹ ʫʸʵʹ ˆʫʬʩʨ ʳʨʸˇʭʬʴʨ 

ʫʨ ʳʨʸ˂ˆʬʴʨ ʯʭʨʲʰʹ ʱʵʵʸʫʰʴʨʺʬʩʰʹ ʳʻʫʳʰʭʰ ʱʵʴʺʸʵʲʰ ʫʨ ˀʬʫʨʸʬʩʨ.  

 

ʴʨˆ. 4 ʹʨˆʰʹ ʨʳʵ˂ʴʵʩʨ 



Hough ʺʸʨʴʹʼʵʸʳʰʸʬʩʰʹ ʺʬʽʴʵʲʵʪʰʰʹ ʳʯʨʭʨʸʰ ʻʶʰʸʨʺʬʹʵʩʨ ʨʸʰʹ ʰʹ, 

ʸʵʳ ʰʪʰ ʺʵʲʬʸʨʴʺʻʲʰʨ ʼʵʸʳʰʹ ʹʨʮʾʭʸʬʩʹ ˀʵʸʰʹ ʨʸʹʬʩʻʲʰ ˂ʨʸʰʬʲʰ 

ʹʰʭʸ˂ʬʬʩʰʹ ʳʰʳʨʸʯ. Hough ʺʸʨʴʹʼʵʸʳʰʸʬʩʰʹ ʺʬʽʴʰʱʰʹ ʪʨʳʵʿʬʴʬʩʰʯ, 

ʴʨʶʵʭʴ ʯʭʨʲʰʹ ʸʬʪʰʵʴʬʩʮʬ ˆʫʬʩʨ ʯʭʨʲʰʹ ʪʻʪʰʹ ʶʵʭʴʨ. ʯʭʨʲʰʹ ʪʻʪʰʹ 

ʳʵ˃ʸʨʵʩʰʹ ʫʨʹʨʼʰʽʹʰʸʬʩʲʨʫ, ʪʨʳʵʱʭʲʬʭʰʹ ʶʬʸʰʵʫˀʰ ˆʵʸ˂ʰʬʲʫʬʩʨ 

ʭʰʫʬʵ ʱʨʳʬʸʰʫʨʴ ʳʰʾʬʩʻʲ ʪʨʳʵʹʨˆʻʲʬʩʨʮʬ ʨʳʵ˂ʴʵʩʰʲʰ ʯʭʨʲʰʹ ʪʻʪʰʹ 

ʱʵʵʸʫʰʴʨʺʬʩʰʹ ʳʻʫʳʰʭ ʸʬʷʰʳˀʰ ˁʨ˄ʬʸʨ ʫʨ ʳʨʯʰ ˀʬʫʨʸʬʩʨ/ʳʵʴʰʺʵʸʰʴʪʰ.   

 

ʴʨˆ. 5 ʯʭʨʲʰʹ ʪʻʪʰʹ ʳʵ˃ʸʨʵʩʰʹ ʨʴʨʲʰʮʰ 



 

ʴʨˆ. 6 ʱʵʳʶʰʻʺʬʸʻʲʰ ʶʬʸʰʳʬʺʸʰʰʹ ʱʭʲʬʭʰʹ ʶʸʵʪʸʨʳʻʲʰ ʰʴʺʬʸʼʬʰʹʰ 

 

ˆʬʲʹʨ˄ʿʵʹ ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʨ ʫʨ˄ʬʸʰʲʰʨ Visual Studio-ʹ 

ʪʨʸʬʳʵˀʰ C# ʶʸʵʪʸʨʳʰʸʬʩʰʹ ʬʴʨʮʬ. ʶʸʵʪʸʨʳʨ ʰʯʭʨʲʰʹ˄ʰʴʬʩʹ ʶʨ˂ʰʬʴʺʰʹ 

ʫʬʳʵʪʸʨʼʰʻʲʰʳʵʴʨ˂ʬʳʬʩʰʹ, ʫʰʨʪʴʵʮʰʹ, ʬʽʰʳʰʹʳʵʴʨ˂ʬʳʬʩʰʹ ʫʨ ʹˆʭʨ 

ʰʴʼʵʸʳʨ˂ʰʰʹ ˀʬʿʭʨʴʨʹ ʫʨ ʨʸʽʰʭʨ˂ʰʨʹ ʶʬʸʰʳʬʺʸʰʻʲʰ ʱʭʲʬʭʰʹ 

ˀʬʫʬʪʬʩʯʨʴ ʬʸʯʨʫ. ʪʨʫʨʾʬʩʻʲʰ ʱʭʲʬʭʬʩʰʹ ˀʬʫʬʪʨʫ ʳʰʾʬʩʻʲʰ 

ʹʻʸʨʯʬʩʰʹ ʫʨ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʴʨˆʭʨ ˆʵʸ˂ʰʬʲʫʬʩʨ Microsoft Access -

ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨˀʰ. 

ʯʭʨʲʰʹ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʪʨʳʵʱʭʲʬʭʨ ʰ˄ʿʬʩʨ ʶʨ˂ʰʬʴʺʰʹ ʰʹʬʯʰ 

ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʿʭʨʴʰʯ ʸʵʪʵʸʰ˂ ʨʸʰʹ, ʳʰʹʰ ʹʨˆʬʲʰ, ʪʭʨʸʰ, ʫʨʩʨʫʬʩʰʹ 

ʯʨʸʰʾʰ, ʹʽʬʹʰ ʫʨ ʫʬʳʵʪʸʨʼʰʻʲʰ ˄ʨʸʳʵʳʨʭʲʵʩʨ. ʶʨ˂ʰʬʴʺʰʹ 

ʱʭʲʬʭʰʹʨʯʭʰʹ ʫʨʸʬʪʰʹʺʸʰʸʬʩʨʹ ˆʫʬʩʨ ʪʨʳʵʹʨʱʭʲʬʭʰ ʯʭʨʲʰʹ ˀʬʸˁʬʭʨ. 

ʨʾʹʨʴʰˀʴʨʭʰʨ ʸʵʳ ʶʬʸʰʳʬʺʸʰʰʹ ʬʸʯʰ ʱʭʲʬʭʨ ʰʯʭʨʲʰʹ˄ʰʴʬʩʹ ʳˆʵʲʵʫ 

ʬʸʯʰ ʯʭʨʲʰʹ ʳʰʬʸ ʨʾʽʳʻʲʰ ʳˆʬʫʭʬʲʵʩʰʯʰ ʭʬʲʰʹ ʪʨʳʵʱʭʲʬʭʨʹ, 

ˀʬʹʨʩʨʳʰʹʨʫ ʱʭʲʬʭʰʹ ʫʨ˄ʿʬʩʰʹʯʨʴʨʭʬ ʵʶʬʸʨʺʵʸʹ ʳʵʬʯˆʵʭʬʩʨ ʳʵʨˆʫʰʴʵʹ 

ʨʸʨ-ʪʨʳʵʹʨʱʭʲʬʭ ʯʭʨʲʮʬ ʫʨʳ˂ʨʭʰ ʹʨˆʭʬʭʰʹ ʪʨʫʨˆʭʬʭʨ. ʪʨʳʵʱʭʲʬʭʰʹ 

ʫʨ˄ʿʬʩʰʹʯʨʴʨʭʬ ʶʬʸʰʳʬʺʸʰʹ ʴʨˆʬʭʨʸʹʼʬʸʵʮʬ ˆʫʬʩʨ ʹʶʬ˂ʰʼʰʻʸʨʫ 



ʪʨʴʹʨʮʾʭʸʻʲʰ ˀʻʽʫʰʵʫʰʹ ʨʴʯʬʩʨ, ʸʵʳʬʲʰ˂ ʳʯʬʲʰ ʱʭʲʬʭʰʹ 

ʪʨʴʳʨʭʲʵʩʨˀʰ ʸˁʬʩʨ ʨʴʯʬʩʻʲ ʸʬʷʰʳˀʰ. ʱʭʲʬʭʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ 

ʪʨʳʵʹʨʱʭʲʬʭʳʨ ʶʰʸʹ ʳʵʬʯˆʵʭʬʩʨ ʮʬʳʵʯ ˆʹʬʴʬʩʻʲʰ ˀʻʽʫʰʵʫʰʫʨʴ 

˄ʨʳʵʹʻʲ ʹʺʰʳʻʲʮʬ ʳʵʨˆʫʰʴʵʹ ʳʮʬʸʰʹ ʫʨʼʰʽʹʰʸʬʩʨ. ʨʹʬʯʰ ʼʻʴʽ˂ʰʰʹ 

ʫʨʴʰˀʴʻʲʬʩʨʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʳʵʨˆʫʰʴʵʹ ʶʨ˂ʰʬʴʺʰʹ ʳʮʬʸʰʹ ˀʬʴʨʸˁʻʴʬʩʨ 

ʬʸʯ ˄ʬʸʺʰʲˀʰ, ʸʨ˂ ʶʬʸʰʳʬʺʸʰʰʹ ʱʭʲʬʭʰʹ ʬʸʯ-ʬʸʯ ʳʴʰˀʭʴʬʲʵʭʨʴ 

ʶʰʸʵʩʨʹ ˄ʨʸʳʵʨʫʪʬʴʹ. ʪʨʳʵʱʭʲʬʭʰʹ ʫʨ˄ʿʬʩʰʹʯʨʴʨʭʬ ʶʬʸʰʳʬʺʸʰʹ 

ʴʨˆʬʭʨʸʹʼʬʸʵʮʬ ʹʶʬ˂ʰʼʰʻʸʰ ʨʲʪʵʸʰʯʳʰʹ ʳʰˆʬʫʭʰʯ ˆʫʬʩʨ ʳʨʹʮʬ 

ʰʴʺʬʪʸʰʸʬʩʻʲʰ ˀʻʽ-ʫʰʵʫʬʩʰʹ ʳʵʴʨ˂ʭʲʬʵʩʰʯʰ ʨʴʯʬʩʨ ʸʨ˂ 

ʪʨʳʵʹʨʱʭʲʬʭʰ ʶʰʸʰʹʯʭʰʹ ʹʺʰʳʻʲʬʩʰʹ ʳʰ˂ʬʳʰʹ ʫʨʴʰˀʴʻʲʬʩʨʹ ʨʹʸʻʲʬʩʹ. 

ʶʬʸʰʳʬʺʸʰʹ ʱʵʳʶʰʻʺʬʸʰʹ (ʱʵʴʹʵʲʰʹ) ʬʱʸʨʴʮʬ ˆʫʬʩʨ 

ʳʴʨʯʵʩʰʫʰʵʫʬʩʰʹˀʬʹʨʩʨʳʰʹʰ˄ʬʸʺʰʲʬʩʰʹ ʪʨʳʵˁʬʴʨ. ʪʨʳʵʹʨʱʭʲʬʭʰ ʶʰʸʰʹ 

ʳʰʬʸ ˀʬʹʨʩʨʳʰʹʰ ˀʻʽʫʰʵʫʰʫʨʴ ˄ʨʳʵʹʻʲʰ ʹʺʰʳʻʲʰʹ ʨʾʽʳʰʹ 

ʫʨʹʨʼʰʽʹʰʸʬʩʲʨʫ ʳʨʹ ʳʵʬʯˆʵʭʬʩʨ ʾʰʲʨʱʮʬ ʯʰʯʰ ʫʨ˅ʬʸʨ. ʰʳ 

ˀʬʳʯˆʭʬʭʨˀʰ ʯʻ ʱʨʳʬʸʨ ʨʸ ʫʨʨʼʰʽʹʰʸʬʩʹ ʳʮʬʸʰʹ ʪʨʽ˂ʬʭʨʹ ˀʬʹʨʩʨʳʰʹʰ 

˄ʬʸʺʰʲʰ ʰʾʬʩʹ ʳ˄ʭʨʴʬ ʼʬʸʹ, ˄ʰʴʨʨʾʳʫʬʪ ˀʬʳʯˆʭʬʭʨˀʰ ʱʰ ˀʨʭʹ. 

ʱʭʲʬʭʰʹʫʨʹʸʻʲʬʩʰʹˀʬʳʫʬʪʱʭʲʬʭʰʹˀʬʫʬʪʬʩʰʫʨʶʨ˂ʰʬʴʺʰʹʫʬʳʵʪʸʨʼʰʻ

ʲʰʳʵʴʨ˂ʬʳʬʩʰˀʬʰʴʨˆʬʩʨʳʵʴʨ˂ʬʳʯʨʩʨʮʨˀʰ.ʱʭʲʬʭʰʹʸʬʶʵʸʺʰ ი ხ ს ნ ე ʩ ʨ  

Microsoft Report Viewer ʶʸʵʪʸʨʳʨˀʰ,ʹʨʫʨ˂ʳʵ˂ʬʳʻʲʰʨʱʭʲʬʭʰʹˀʬʫʬʪʬʩʰ, 

ʸʵʳʲʬʩʰ˂ˀʬʹʨ˃ʲʬʩʬʲʰʨʨʳʵʰʩʬ˅ʫʵʹʶʸʰʴʺʬʸʮʬʨʴʳʵˆʫʬʹ ʳʰʹʰ 

PDFʼʵʸʳʨʺˀʰ ˀʬʴʨˆʭʨ. 

ʫʨʹʱʭʴʨ 

 

ˁʭʬʴʹ ʳʰʬʸ ˀʬʳʵʯʨʭʨʮʬʩʻʲʰ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʱʵʳʶʰʻʺʬʸʻʲʰ 

ʨʴʨʲʵʮʨʺʵʸʰ ʪʨʴʱʻʯʭʴʰʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ˂ʬʴʺʸʨʲʻʸʰ 

ʴʨ˄ʰʲʰʹ ʪʨʳʵʱʭʲʬʭʰʹʯʭʰʹ. ʳʰʹʰ ʪʨʳʵʿʬʴʬʩʰʯ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʱʭʲʬʭʬʩʰʹ 

ˁʨʺʨʸʬʩʨ ʸʵʪʵʸ˂ ʹʺʨ˂ʰʵʴʨʸʻʲ, ʨʹʬʭʬ ʨʸʨ-ʹʺʨ˂ʰʵʴʨʸʻʲʰ ʶʰʸʵʩʬʩˀʰ. 

ʶʬʸʰʳʬʺʸʰ ʰ˃ʲʬʭʨ ʽʭʬʳʵʯ ʳʵʿʭʨʴʰʲʰ ʼʻʴʽ˂ʰʬʩʰʹ ˀʬʹʸʻʲʬʩʰʹ 

ʹʨˀʻʨʲʬʩʨʹ: 



 ʹʶʬ˂ʰʨʲʻʸ ʸʱʨʲʮʬ ʼʬʸʨʫʵʭʨʴʰ ʹʺʰʳʻʲʬʩʰʹ ˄ʨʸʫʪʰʴʬʩʨ 

˄ʰʴʨʹ˄ʨʸʰ,  ʶʸʵʪʸʨʳʻʲʨʫ ʻʮʸʻʴʭʬʲʿʵʼʰʲʰ ˂ʰʱʲʰʯ ʫʨ 

ʰʴʺʬʴʹʰʭʵʩʰʯ; 

 ʶʨ˂ʰʬʴʺʰʹ ʳʮʬʸʰʹ ʼʰʽʹʨ˂ʰʰʹ ʨʭʺʵʳʨʺʻʸʰ ʱʵʴʺʸʵʲʰ. 

ʫʨʳʵʴʺʨʷʬʩʻʲʰ ʭʬʩ-ʱʨʳʬʸʰʹ ʳʬˀʭʬʵʩʰʯ ˆʵʸ˂ʰʬʲʫʬʩʨ ʶʨ˂ʰʬʴʺʰʹ 

ʳʮʬʸʰʹ ʳʰʳʨʸʯʻʲʬʩʰʹ ʫʨʼʰʽʹʰʸʬʩʨ. ʶʨ˂ʰʬʴʺʰʹ ʳʮʬʸʰʹ ʼʰʽʹʨ˂ʰʰʹ 

ʫʨʸʾʭʬʭʰʯ ʳʰʾʬʩʻʲʰ ʳ˂ʫʨʸʰ ʱʭʲʬʭʰʯʰ ʰʴʼʵʸʳʨ˂ʰʨ 

ʶʸʵʪʸʨʳʻʲʰ ʨʲʪʵʸʰʯʳʰʹ ʳʬˀʭʬʵʩʰʯ ʨʭʺʵʳʨʺʻʸʨʫ 

ʪʨʳʵʰʸʰ˂ˆʬʩʨ  ʪʨʮʵʳʭʰʹ ˀʬʫʬʪʬʩʰʫʨʴ, ʸʨ˂ ʳʨʽʹʰʳʨʲʻʸ ʨʳ˂ʰʸʬʩʹ 

ʨʸʨʹ˄ʵʸʰ ˀʬʫʬʪʬʩʰʹ ʫʨ ˀʬʹʨʩʨʳʰʹʨʫ ʨʸʨʨʫʬʽʭʨʺʻʸʰ ʫʨʹʱʭʴʰʹ 

ʨʲʩʨʯʵʩʨʹ; 

 ʱʭʲʬʭʰʹ ʫʨʹʸʻʲʬʩʰʹʯʨʴʨʭʬ ʶʸʵʪʸʨʳʨ ʨˆʫʬʴʹ ʶʨ˂ʰʬʴʺʰʹ ʳʰʬʸ 

ʫʨʴʨˆʻʲʰ ˄ʬʸʺʰʲʬʩʰʹ ʪʨʬʸʯʰʨʴʬʩʨʹ ʫʨ ʨʫʪʬʴʹ ˀʬʹʨʩʨʳʰʹ 

ʫʰʨʪʸʨʳʨʹ, ʸʵʳʬʲʹʨ˂ ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʸʻʽʨ ʬ˄ʵʫʬʩʨ; 

 ʳˆʬʫʭʬʲʵʩʰʹ ʭʬʲʰʹ ʹʨʫʰʨʪʴʵʹʺʰʱʵ ʸʻʽʰʹ ˂ʰʼʸʻʲ ʼʵʸʳʨʺˀʰ 

˄ʨʸʫʪʰʴʬʩʨ ʹʨˀʻʨʲʬʩʨʹ ʪʭʨ˃ʲʬʭʹ ʳʵˆʫʬʹ ʳʰʹʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨˀʰ 

ˀʬʴʨˆʭʨ. ʨʳʨʹʯʨʴ ʬʸʯʨʫ ʱʵʳʶʰʻʺʬʸʻʲʰ ʹʰʹʺʬʳʰʹ ʨʸʽʰʺʬʽʺʻʸʨ 

ʻʮʸʻʴʭʬʲʿʵʼʹ ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰʹ ʪʨʫʨʪʮʨʭʴʨʹ ʨʴ/ʫʨ ʳʨʯ 

ʶʸʰʴʺʬʸʮʬ ʨʳʵʩʬ˅ʫʭʨʹ. 

ʹʰʹʺʬʳʰʹ ʹʰʳʨʸʺʰʭʬ ʫʨ ʪʨʳʵʹʨʫʬʪʵʩʨ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ ʳʰʹ ʪʨʸʬ-

ˈʵʹʶʰʺʨʲʻʸ ʪʨʳʵʿʬʴʬʩʨˀʰ˂, ʸʰʹ ˀʬʳʯˆʭʬʭʨˀʰ˂ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʱʭʲʬʭʰʹ 

ˀʬʫʬʪʨʫ ʳʰʾʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʪʨʫʨʪʮʨʭʴʨ ˂ʬʴʺʸʨʲʰʮʰʸʬʩʻʲ 

ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨˀʰ ʸʵʳʬʲʮʬ˂ ˄ʭʫʵʳʨ ʬʽʴʬʩʨʯ ʬʽʰʳ-ʵʼʯʨʲʳʵʲʵʪʬʩʹ. 

ʱʭʲʬʭʬʩʰʹ ˀʬʫʬʪʨʫ ʳʰʾʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʪʨʴˆʰʲʭʰʹ ˀʬʳʫʬʪ ʬʽʰʳʹ 

ʹʨˀʻʨʲʬʩʨ ʳʰʬ˂ʬʳʨ ʳʬʫʰʱʨʳʬʴʺʬʩʰʹ ʪʨʳʵ˄ʬʸʨ ʨʴ ʹʨʳʱʻʸʴʨʲʵ ʪʬʪʳʰʹ 

(ʵʶʬʸʨ˂ʰʻʲʰ ʰʴʺʬʸʭʬʴ˂ʰʰʹ) ʫʨʪʬʪʳʭʨ. ʹʰʹʺʬʳʰʹ ʵʶʬʸʰʸʬʩʰʹʨʹ 

ˀʬʹʨ˃ʲʬʩʬʲʰʨ ˀʬʳʫʬʪʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʭʨʸʰʸʬʩʨ: ʶʨ˂ʰʬʴʺʰʹ ʯʭʨʲʹ ʫʨ 

ʶʬʸʰʳʬʺʸʰʹ ˈʬʳʰʹʼʬʸʵʮʬ ʪʨʴʲʨʪʬʩʻʲʰ ˀʻʽ-ʫʰʵʫʬʩʹ ˀʵʸʰʹ ʨʸʹʬʩʻʲʰ 

ʳʨʴ˃ʰʲʰ, ʳʨʸ˂ˆʬʴʨ ʨʴ ʳʨʸˇʭʬʴʨ ʯʭʨʲʰʹ ʪʨʳʵʱʭʲʬʭʨ (OD, OS), ʼʵʴʰʹ ʼʬʸʰ, 



ʹʺʰʳʻʲʰʹ ʹʰʫʰʫʬ ʫʨ ʹʺʰʳʻʲʬʩʰʹ ˄ʨʸʳʵˁʬʴʬʩʹ ˀʵʸʰʹ ʨʸʹʬʩʻʲʰ 

ʰʴʺʬʸʭʨʲʰʹ ʭʨʸʰʸʬʩʨ, ʶʸʵʪʸʨʳʨˀʰ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʻʲʰʨ ʳˆʬʫʭʬʲʵʩʰʹ 

ʼʰʽʹʰʸʬʩʰʹ ʳʨʸʯʭʰʹ ʳʬʽʨʴʰʮʳʰ, ʸʨ˂ ʪʻʲʰʹˆʳʵʩʹ ʹʺʰʳʻʲʰʹ ʳʰ˄ʵʫʬʩʨʹ 

ʩʸʳʨ ˄ʬʸʺʰʲˀʰ (ʹʺʰʳʻʲʰ ʸʵʳʬʲʹʨ˂ ʶʨ˂ʰʬʴʺʰ ʼʰʽʹʰʸʬʩʻʲʰ ʳʮʬʸʰʹ 

ʶʰʸʵʩʬʩˀʰ ʭʬʸ ʻʴʫʨ ʨʼʰʽʹʰʸʬʩʫʬʹ, ʵʶʺʰʱʻʸʰ ʴʬʸʭʰʹ ʫʰʹʲʵʱʨ˂ʰʰʹ 

ʪʨʳʵ). ʬʹ ʳʬʽʨʴʰʮʳʰ ʫʨʳʨʺʬʩʰʯ ʹʨʴʫʵʵʩʨʹ ʻˁʬʴʹ ʳʰʾʬʩʻʲ ʳʵʴʨ˂ʬʳʬʩʹ ʫʨ 

ʨʸʹʬʩʻʲ ʪʨʳʵʱʭʲʬʭʨʹ. 
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ABSTRACT 



 
In this work we have proposed the computed system for visual field 

diagnosis which can be exploited to analyze the central part of the visual field of 

view. An above mentioned system will be further termed as “Perimetry” and it can 

be used both in stationary and non-stationary environment.  

Computer based Perimetry provides the mean to conduct the perimetry 

examination procedure. The system provides an opportunity to perform the 

following task and procedures: 

 Presentation of the colored stimuli of preprogrammed cycle and intensity 

on specific bow-shape hemisphere; 

 Automatic control of patient gaze fixation. The web-camera system is 

exploited to detect patient gaze direction. False results which are due to 

the change of patient gaze direction is automatically excluded from the 

measurement results, which reduces to the maximum the likelihood of 

inappropriate results and therefore an inadequate conclusions; 

 Upon completion of the perimetry examination the software module of the 

Perimetry system sums up the information received during the 

examination (The spots of stimuli that were observed by the patient) and 

sets up the diagram which is called the visual field map; 

 Representation of visual field map in digital format provides an 

opportunity for it to be saved into the database system. Integrated modules 

of operating console (PC) makes it possible to transfer the acquired data 

through the hospital network for review and it can also be printed on 

conventional printer system.  

Simplicity and usefulness of the system also allows it use in outer-hospital 

environment. In this case it is possible to transfer data from the survey center to 

the central clinical database where the results can be subsequently reviewed and 

analyzed by the ophthalmologists.  

After reviewing the data from the perimetry examinationthe doctors will be 

able to prescribe the medication and treatment plan or in severe case plan 

operational intervention. During the system operation  the user can alter the 

following the scan parameters: the distance between the stimuli source and the 

patient eye, examination of either right or left eye (OD, OS), change the 

background color, change the size of stimulus and the interval between the 

stimuli.  

Software module also incorporates patient gaze fixation control mechanism by 

the means of providing the stimuli from the source that corresponds to the eye 

blind spot (The stimuli that cannot be physically seen due to optic nerve location if 

the patient has its gaze fixed on predefined location).   

Examination of Field of Vision Procedures of the examination are as follows: 

1. The perimeters hemisphere is made of transparent plastic. 216 white 

lightemitting diodes that are located in the back part of a hemisphere along 24 

meridians being united in 10 groups are employed as a light source for the stimuli 

representation. 



2. The control module (PC and specially developed program software) 

provides control of the representation of light stimulus of various parameters 

(selected by the performing physician or technician) and cycle coding. 

3. The diagnosing module provides the means of receiving diagnostics schemes 

of a field of vision in a digital format, and also give possibility to print and archive 

the results for the future use. 

4. The module of the control of the patient’s gaze (a gaze direction) is equipped 

with a video camera for the detection of cases when there is a diversion of patient’s 
eyesight during the examination, so that the inaccurate data can be exclude from 

the results in order to avoid the misdiagnosis. 

We have conducted the test of the perimetry system during which number of 

patientswere tested for the visual field analysis. Chosen patients were afterwards 

examined oninternationally approved perimetry system. Comparison of the results 

received from the examination on two perimetry systems showed insignificant 

deviations which can beaccounted on patient eyesight fixation issues. 

This feature promotes the trustworthiness of received results and there 

increases the credibilityto the visual field analysis examination.  
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