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ˆʬʲʴʨ˄ʬʸʰʹ ʻʼʲʬʩʰʯ 
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ʹʨʳʻˀʨʵ ˀʬʹʸʻʲʬʩʻʲʰʨ ʹʨʽʨʸʯʭʬʲʵʹ ʺʬʽʴʰʱʻʸ ʻʴʰʭʬʸʹʰʺʬʺˀʰ 

ʰʴʼʸʵʳʨʺʰʱʰʹʨ ʫʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ ʼʨʱʻʲʺʬʺʰ 

ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʫʨ ʹʨʮʵʳʰ ʹʰʹʺʬʳʬʩʰʹ ʫʬʶʨʸʺʨʳʬʴʺʰ 

 

 

 

ˆʬʲʳ˃ʾʭʨʴʬʲʰ: ʶʸʵʼ. ʮ. ʨʮʳʨʰʼʨʸʨˀʭʰʲʰ 

 

ʸʬ˂ʬʴʮʬʴʺʬʩʰ:  ______________________ 

                             ______________________ 

 

 

ʫʨ˂ʭʨ ˀʬʫʪʬʩʨ  ______ ˄ʲʰʹ ___ _____, _____ ʹʨʨʯʮʬ 

ʹʨʽʨʸʯʭʬʲʵʹ ʺʬʽʴʰʱʻʸʰ ʻʴʰʭʬʸʹʰʺʬʺʰʹ ________________ 

________________________ ʹʨʻʴʰʭʬʸʹʰʺʬʺʵ ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʹʨʩ˅ʵʹ ʹˆʫʵʳʨʮʬ, 

ʱʵʸʶʻʹʰ _______, ʨʻʫʰʺʵʸʰʨ _____ 

ʳʰʹʨʳʨʸʯʰ: 0175, ʯʩʰʲʰʹʰ, ʱʵʹʺʨʭʨʹ 77. 

 

 

 

 

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

ˆʵʲʵ ʨʭʺʵʸʬʼʬʸʨʺʰʹʨ - ʼʨʱʻʲʺʬʺʰʹ ʭʬʩ-ʪʭʬʸʫʮʬ 

 

 

 

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʹʨʩ˅ʵʹ ʳʫʰʭʨʴʰ - ʶʸʵʼ. ʯʰʴʨʯʰʴ ʱʨʰˀʨʻʸʰ 
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ʯʬʳʰʹ ʨʽʺʻʨʲʵʩʨ. ʪʨʮʵʳʭʰʹ ʸʨʫʰʵʺʨʲʾʻʸʰ ʳʬʯʵʫʬʩʰ ʫʨ 

ˆʬʲʹʨ˄ʿʵʬʩʰ ʼʨʸʯʵʫ ʪʨʳʵʰʿʬʴʬʩʨ ʺʬʽʴʵʲʵʪʰʻʸʰ ʶʸʵ˂ʬʹʬʩʰʹ 

ʱʵʴʺʸʵʲʰʹʨ ʫʨ ʨʭʺʵʳʨʺʰʮʨ˂ʰʰʹʨʯʭʰʹ. 

ʸʨʫʰʵʺʨʲʾʻʸʰ ʹʨʮʵʳʰ ˆʬʲʹʨ˄ʿʵ ˀʬʫʪʬʩʨ ˀʬʳʫʬʪʰ ʳʯʨʭʨʸʰ 

ʴʨ˄ʰʲʬʩʰʹʨʪʨʴ: ʳʪʸ˃ʴʵʩʰʨʸʬ ʬʲʬʳʬʴʺʰʹ ʹʬʴʹʵʸʰʹʨʪʨʴ, ʸʵʳʬʲˀʰ˂ 

ˆʵʸ˂ʰʬʲʫʬʩʨ  ʱʵʴʺʸʵʲʰʸʬʩʨʫʰ ʹʰʫʰʫʰʹ ʰʴʼʸʵʳʨ˂ʰʻʲ ʶʨʸʨʳʬʺʸʨʫ 

ʶʰʸʭʬʲʨʫʰ ʺʸʨʴʹʼʵʸʳʨ˂ʰʨ; ʳʨʾʨʲʹʰˆˀʰʸʻʲʰ ʨʴ ʮʬʳʨʾʨʲʹʰˆˀʰʸʻʲʰ 

ʪʬʴʬʸʨʺʵʸʰʹʨʪʨʴ, ʰʪʰ ʨʸʰʹ ˄ʿʨʸʵ ʬʲʬʽʺʸʵʳʨʪʴʰʺʻʸʰ ʸˆʬʭʬʩʰʹʨ, 

ʸʵʳʬʲʯʨ ʯʭʰʹʬʩʬʩʰ ʰ˂ʭʲʬʩʨ ʳʪʸ˃ʴʵʩʰʨʸʬ ʬʲʬʳʬʴʺˀʰ ʱʵʴʺʸʵʲʰʸʬʩʨʫ 

ʵʩʰʬʽʺʯʨʴ ʻʸʯʰʬʸʯʽʳʬʫʬʩʰʹʨʹ; ʳʬʵʸʨʫʰ ʪʨʸʫʨʳʽʳʴʬʲʰʹʨʪʨʴ, 

ʸʵʳʬʲˀʰ˂ ˆʵʸ˂ʰʬʲʫʬʩʨ ʳʨʾʨʲʹʰˆˀʰʸʻʲʰ ʨʴ ʮʬʳʨʾʨʲʹʰˆˀʰʸʻʲʰ 

ʹʰʪʴʨʲʰʹ ʪʨʫʨʳʻˀʨʭʬʩʨ, ʨʹʬʭʬ ʪʨʳʵʯʭʲʰʯʰ ʵʶʬʸʨ˂ʰʬʩʰ ʫʨ ʹʨ˅ʰʸʵ 

ʹʰʪʴʨʲʬʩˀʰ ʪʨʸʫʨʽʳʴʨ ʪʨʫʨ˂ʬʳʰʹʨ ʫʨ ʸʬʪʰʹʺʸʨ˂ʰʰʹʨʯʭʰʹ. 

ʯʨʴʨʳʬʫʸʵʭʬ ʬʶʵʽʨˀʰ ʹʻʲ ʻʼʸʵ ʫʨ ʻʼʸʵ ʫʰʫ ʳʴʰˀʭʴʬʲʵʩʨʹ ʰ˃ʬʴʹ 

ʨˆʨʲʰ ʳʨʸʯʭʨʫʰ ʸˆʬʭʰʯʰ ʱʵʳʶʲʬʽʹʬʩʰʹ ʫʨ ʺʬʽʴʵʲʵʪʰʻʸʰ 

ʫʨʴʨʫʪʨʸʬʩʰʹ ʹʸʻʲʿʵʼʨ ʫʨ ʨʭʺʵʳʨʺʰʮʨ˂ʰʨ. ʿʭʬʲʨʮʬ ʺʸʨʫʰ˂ʰʻʲʰ 

ʫʨʸʪʬʩʰʫʨʴ, ʸʵʳʲʬʩʰ˂ ʹʨʸʪʬʩʲʵʩʬʴ ʫʨ ʶʸʨʽʺʰʱʨˀʰ ʰʿʬʴʬʩʬʴ ʸˆʬʭʰʯʰ 

ʹʰʹʺʬʳʬʩʰʹ ˀʬʳ˂ʭʬʲ ʳʵ˄ʿʵʩʰʲʵʩʬʩʹ, ʨʾʹʨʴʰˀʴʨʭʰʨ: ʳʨʴʽʨʴʨʯʳˀʬʴʬʩʲʵʩʨ, 

ʳˀʬʴʬʩʲʵʩʨ, ʨʭʰʨ˂ʰʨ, ʨʪʸʨʸʻʲʰ, ʽʰʳʰʻʸʰ ʫʨ ʹʨʼʬʰʽʸʵ ʳʸʬ˄ʭʬʲʵʩʨ. 

ʪʨʸʫʨ ʨʳʰʹʨ, ʳʴʰˀʭʴʬʲʵʭʴʨʫ ʫʰʫʰʨ ʰʳ ʹʶʬ˂ʰʨʲʰʮʬʩʻʲ ʨʳʵ˂ʨʴʨʯʨ 

ʹʶʬʽʺʸʰ, ʸʵʳʲʬʩʰ˂ ʳʵʰʯˆʵʭʬʴ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ 

ʳʨʾʨʲʰ ʹʰʮʻʹʺʰʯ ʪʨʴʹʨʮʾʭʸʨʹ  ʳʨʸʯʭʰʹ ʳʵ˄ʿʵʩʰʲʵʩʬʩʹʨ ʫʨ 

ʹʰʹʺʬʳʬʩˀʰ. 

ʸʬʨʲʻʸ ʶʰʸʵʩʬʩˀʰ ʶʨʸʨʳʬʺʸʬʩʰ ʪʨʴʰ˂ʫʰʨʴ ˂ʭʲʰʲʬʩʨʹ, ʨʳʰʺʵʳ 

ʳʴʰˀʭʴʬʲʵʭʨʴʰʨ ʰʹʬʯʰ ʳʵ˄ʿʵʩʰʲʵʩʰʹ ˀʬʽʳʴʨ, ʸʵʳʲʰʹ ʬʲʬʳʬʴʺʬʩʰʹ 

ʬʸʯʵʩʲʰʵʩʨ ʻʮʸʻʴʭʬʲʿʵʼʹ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ˃ʰʸʰʯʨʫʰ 

ʰʴʼʵʸʳʨ˂ʰʻʲʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʳʨʾʨʲʰ ʹʰʮʻʹʺʰʯ ʪʨʴʹʨʮʾʭʸʨʹ ʫʨ 

ʹʨʰʳʬʫʵ ˀʬʴʨˆʭʨʹ. 
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ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫ ʳʰʮʨʴʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʫʰʫʰ ʬʲʬʽʺʸʵʳʨʪʴʰʺʻʸʰ 

ʫʨʴʨʱʨʸʪʬʩʰʹ ʳʽʵʴʬ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʬʩʰʹ ˃ʰʸʰʯʨʫʰ ʰʴʼʵʸʳʨ˂ʰʻʲʰ 

ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʰʹ ʳʬʯʵʫʬʩʰʹʨ ʫʨ ʹʨˀʻʨʲʬʩʬʩʰʹ ʫʨʳʻˀʨʭʬʩʨʹ 

ʫʨ ʱʭʲʬʭʨʹ, ʸʵʫʬʹʨ˂ ʨʫʪʰʲʰ ʨʽʭʹ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʸʬʮʵʴʨʴʹʻʲʰ 

ʳʸʻʫʰʹ ʨʳʶʲʰʺʻʫʰʹʨ  ʫʨ ʼʵʸʳʰʹ ʼʨʸʯʵ ʹʨʮʾʭʸʬʩˀʰ ˂ʭʲʰʲʬʩʨʹ. 

ʱʭʲʬʭʰʹ ʵʩʰʬʽʺʰʨ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʬʩʰʹ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʮʵʳʭʰʹ 

ʹʨˀʻʨʲʬʩʬʩʰ, ʳʨʯʰ ˀʬʫʨʸʬʩʰʯʰ ʨʴʨʲʰʮʰ, DDS ʹʰʴʯʬʮʨʺʵʸʰʹ ʩʨʮʨʮʬ 

ʨʪʬʩʻʲʰ ʹʨ˄ʭʨʭʰʹ ʳʨʸʨʪʰʹ ʸʬʮʵʴʨʴʹʻʲʰ ʳʮʵʳʰ ʳʵ˄ʿʵʩʰʲʵʩʨ. 

ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫʰ ʳʬ˂ʴʰʬʸʻʲʰ ʹʰʨˆʲʬʨ ʳʨʸʯʭʰʹ 

ʳʵ˄ʿʵʩʰʲʵʩʬʩʰʹʨʯʭʰʹ, ʪʨʴʱʻʯʭʴʰʲʰ ʻʶʰʸʨʺʬʹʨʫ ʫʨʩʨʲʰ 

ʭʨʸʪʰʹʰʨʴʵʩʰʹ ʳʽʵʴʬ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ˃ʰʸʰʯʨʫʰ ʰʴʼʵʸʳʨ˂ʰʻʲʰ 

ʶʨʸʨʳʬʺʸʰʹ ʳʨʾʨʲʰ ʹʰʮʻʹʺʰʯ ʪʨʴʹʨʮʾʭʸʰʹ ʫʨ ʰʴʼʵʸʳʨ˂ʰʰʹ 

ʪʨʫʨʳʻˀʨʭʬʩʰʹ ʳʬʯʵʫʬʩʰʹ ʫʨ ʹʨˀʻʨʲʬʩʬʩʰʹ ʱʭʲʬʭʨ ʫʨ ʨʴʨʲʰʮʰ, 

ʨʴʨʲʰʺʰʱʻʸ-ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ˀʬʫʪʬʴʨ, ʳʵ˄ʿʵʩʰʲʵʩʰʹ ʫʨʳʻˀʨʭʬʩʨ, 

ʸʰʹ ˀʬʫʬʪʨʫʨ˂ ˀʬʪʭʰ˃ʲʰʨ ʪʨʳʵʭʰʱʭʲʰʵʯ ˃ʰʸʰʯʨʫʰ ˂ʫʵʳʰʲʬʩʬʩʰ ʫʨ 

ʪʨʳʵʭʨʳʷʾʨʭʴʵʯ ʰʹʬʯʰ ˀʬʳʨʫʪʬʴʬʲʰ ʩʲʵʱʬʩʰ, ʸʵʳʲʬʩʰ˂ ʨʸʹʬʩʰʯʨʫ 

ʳʵʽʳʬʫʬʩʹ ʹʰʮʻʺʬʮʬ, ʪʨʸʫʨ ʨʳʰʹʨ ʴʨˀʸʵʳˀʰ ˀʬʳʵʯʨʭʨʮʬʩʻʲʰ 

ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʳʮʵʳʰʹ ʫʰʴʨʳʰʻʸʰ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ, ʸʵʪʵʸʰ˂ʨʨ 

ʳʨʪʨʲʰʯʨʫ, ʪʨʮʵʳʭʰʹ ʫʸʵ ʳʵ˂ʬʳʻʲʰ ʹʰʮʻʹʺʰʹ ʳʰˆʬʫʭʰʯ ʫʨ ʳʨʯʰ 

ʱʵʳʩʰʴʨ˂ʰʨ, ʫʸʵʰʯʰ ʼʨʽʺʵʸʰ ʹʰʮʻʹʺʰʹ ˂ʭʲʰʲʬʩʰʯ. 

ʴʨˀʸʵʳʰʹ ʶʸʨʽʺʰʱʻʲ ʾʰʸʬʩʻʲʬʩʨʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʳʵ˄ʿʵʩʰʲʵʩʨ, 

ʸʵʳʬʲʰ˂ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ, ʳʨʾʨʲʰ ʹʰʮʻʹʺʰʯ ʪʨʴʹʨʮʾʭʸʵʹ ʸˆʬʭʰʯʰ 

ʹʰʹʺʬʳʰʹ ʶʨʸʨʳʬʺʸʬʩʰ, ʨʾʴʰˀʴʻʲʰ ʳʵ˄ʿʵʩʰʲʵʩʨ ˀʬʰ˃ʲʬʩʨ ʫʨʳʵʴʺʨʷʫʬʹ 

ʩʬʴʮʵʪʨʹʨʳʨʸʯ ʹʨʫʪʻʸʬʩʮʬ, ʨʹʬʭʬ ʳʵ˃ʸʨʭ ʵʩʰʬʽʺʬʩʮʬ, ʳʨʪʨʲʰʯʨʫ 

ʯʨʴʨʳʪʮʨʭʸʬʩʮʬ ʫʨ ʹˆʭʨ ʹʨʼʸʬʴ ʨʶʨʸʨʺʬʩʮʬ (ʳʨʪ. ʸʨʱʬʺʬʩʮʬ). 

ʴʨˀʸʵʳʰʹ ʹʺʸʻʽʺʻʸʨ ʫʨ ʳʵ˂ʻʲʵʩʨ. ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰ 

ˀʬʫʪʬʩʨ ʵʸʬʴʵʭʨʴʰ ʸʬʮʰʻʳʬʹʨʪʨʴ, ˀʬʹʨʭʲʰʹ, ʲʰʺʬʸʨʺʻʸʰʹ ʳʰʳʵˆʰʲʭʰʹ, 

ʱʭʲʬʭʰʹ, ˀʬʫʬʪʬʩʰʹʨ ʫʨ ʳʨʯʰ ʪʨʴʹˇʰʹʨʪʨʴ, ˃ʰʸʰʯʨʫʰ ʫʨʹʱʭʴʬʩʰʹʨ ʫʨ 41 
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ʬʸʯʬʻʲʰ ʪʨʳʵʿʬʴʬʩʻʲʰ ʲʰʺʬʸʨʺʻʸʰʹʨʪʨʴ. ʴʨˀʸʵʳˀʰ ʪʨʴʯʨʭʹʬʩʻʲʰʨ 

16 ʴʨˆʨʮʰ, ʳʨʹʨʲʨ ʪʨʫʳʵ˂ʬʳʻʲʰʨ 102 ʪʭʬʸʫʮʬ. 

ʴʨˀʸʵʳʰʹ ʨʶʸʵʩʨ˂ʰʨ. ʴʨˀʸʵʳʰʹ ˀʬʫʬʪʬʩʰ ʳʵˆʹʬʴʬʩʻʲʰ ʰʿʵ 2 

ʹʨʬʸʯʨˀʵʸʰʹʵ ʹʨʳʬ˂ʴʰʬʸʵ ʱʵʴʼʬʸʬʴ˂ʰʨʮʬ, ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ 

˃ʰʸʰʯʨʫʰ ʳʨʹʨʲʬʩʰ ʪʨʳʵʽʭʬʿʴʬʩʻʲʰʨ ʹʨʳ ʹʨʳʬ˂ʴʰʬʸʵ ʹʺʨʺʰʨˀʰ. 

 

 

ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫʰ ˀʰʴʨʨʸʹʰ 

 

ˀʬʹʨʭʨʲˀʰ ʫʨʹʨʩʻʯʬʩʻʲʰʨ ʯʬʳʰʹ ʨʽʺʻʨʲʵʩʨ, ʪʨʴʹʨʮʾʭʸʻʲʰʨ 

ʹʨʱʭʲʬʭʰ ʹʼʬʸʵ, ʱʭʲʬʭʰʹ ʵʩʰʬʽʺʰ ʫʨ ʱʭʲʬʭʰʹ ʳʬʯʵʫʬʩʰ. 

ʲʰʺʬʸʨʺʻʸʰʹ ʳʰʳʵˆʰʲʭʨˀʰ ʪʨʫʳʵ˂ʬʳʻʲʰʨ ʫʰʹʬʸʺʨ˂ʰʨˀʰ  

ʪʨʴʹʨˆʰʲʭʬʲʰ ʹʨʱʰʯˆʬʩʰʹ ˀʬʹʨˆʬʩ ʨʸʹʬʩʻʲʰ ʳʰʫʪʵʳʬʩʰʹ ʮʵʪʨʫʰ 

ʳʰʳʵˆʰʲʭʨ. 

ʨʸʹʬʩʻʲʰ ʳʬʯʵʫʬʩʰ ʫʨ ʹʨˀʻʨʲʬʩʬʩʰ, ʸʵʳʲʬʩʰ˂ ʪʨʴʱʻʯʭʴʰʲʰʨ 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʰʹʨʯʭʰʹ, ʹʰʹʺʬʳʰʹ 

ʭʨʸʪʰʹʵʩʰʹ Q>20 ˀʬʳʯˆʭʬʭʨˀʰ ʻʮʸʻʴʭʬʲʿʵʼʬʴ ʶʨʸʨʳʬʺʸʬʩʰʹ ʫʨʫʪʬʴʨʹ 

1.5-5% ˂ʫʵʳʰʲʬʩʰʯ. ʫʨʩʨʲʭʨʸʪʰʹʰʨʴʰ ʹʰʹʺʬʳʬʩʰʹʯʭʰʹ Q<20 ʹʰʮʻʹʺʰʹ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ ʩʬʭʸʨʫ ʻʨʸʬʹʫʬʩʨ, ˆʵʲʵ ʮʵʪʰʬʸʯ ˀʬʳʯˆʭʬʭʬʩˀʰ 

ʹʸʻʲʰʨʫ ʭʬʸ ˆʬʸˆʫʬʩʨ ʹʨ˃ʰʬʩʬʲʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʨ, ʱʬʸ˃ʵʫ, 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʬʩʰʹ ʹʨʱʻʯʨʸʰ ʹʰˆˀʰʸʰʹ ʳʴʰˀʭʴʬʲʵʩʰʹʨ. 

ʪʨʴˆʰʲʻʲʰ ʳʬʯʵʫʬʩʰʫʨʴ ʶʸʨʽʺʰʱʨˀʰ ʿʭʬʲʨʮʬ ʳʬʺʨʫ ʳʰʹʨʾʬʩʰʨ 

ʪʨʴˀʲʨʫʰ ʳʬʯʵʫʰ ʫʨ ʨʳ ʳʬʯʵʫʮʬ ʫʨʼʻ˃ʴʬʩʻʲʰ ʹʨˀʻʨʲʬʩʬʩʰ, ʸʨʫʪʨʴ 

ʹˆʭʨ ʳʬʯʵʫʬʩʰʹʨʪʨʴ ʪʨʴʹˆʭʨʭʬʩʰʯ, ʪʨʮʵʳʭʰʹ ˂ʫʵʳʰʲʬʩʨ ʫʨʩʨʲʰ 

ʭʨʸʪʰʹʰʨʴʵʩʰʹ ʳʽʵʴʬ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹʨʯʭʰʹ ˀʬʫʨʸʬʩʰʯ ʻʼʸʵ ʳ˂ʰʸʬʨ. 

ʪʨʴˀʲʨʫʰ ʳʬʯʵʫʰʹ ʴʨʱʲʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʪʨʸʫʨʽʳʴʰʹ ʫʨʩʨʲʰ 

ʹʰʮʻʹʺʬ.  ʪʨʭʸ˂ʬʲʬʩʻʲ ʹʨˀʻʨʲʬʩʬʩʹ, ʸʵʳʲʬʩʰ˂ ʻ˄ʬʭʬʴ ʸʬʨʲʰʮʬʩʨʹ 

ʨʾʴʰˀʴʻʲ ʳʬʯʵʫʹ, ˀʬʰ˂ʨʭʹ ˆʨʮʵʭʴʨʫ ˂ʭʲʨʫʰ ˃ʨʩʭʰʹ ʪʬʴʬʸʨʺʵʸʰ, ʳʨʾʨʲ 

ʹʰˆˀʰʸʰʨʴʰ ʪʬʴʬʸʨʺʵʸʰ, ʹʰˆˀʰʸʰʨʴʰ ʳʵʫʻʲʨʺʵʸʰ. ˀʬʳʨʫʪʬʴʬʲʰ 
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ʩʲʵʱʬʩʰʹ ʪʨʸʫʨʽʳʴʰʹ ʬʼʬʽʺʻʸʵʩʨ ʫʨ ˆˀʰʸ ˀʬʳʯˆʭʬʭʨˀʰ ʰʴʼʵʸʳʨ˂ʰʻʲʰ 

ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʰʹ ʶʸʵ˂ʬʹʰʹ ʨʭʺʵʳʨʺʰʮʨ˂ʰʰʹ ʨʸʽʵʴʨ. 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʰʹ ʳʸʨʭʨʲʨʸˆʰʨʴ 

ʹʰʹʺʬʳʬʩˀʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨʳʻˀʨʭʬʩʰʹ ʨʲʪʵʸʰʯʳʬʩʰ ʳʱʨ˂ʸ ʲʵʪʰʱʨʮʬ 

ʫʨʿʸʫʴʵʩʰʯ ʨʸʰʹ ˀʬʹʸʻʲʬʩʻʲʰ, ʸʨ˂ ʫʰʫ ʨʶʨʸʨʺʻʲ ʫʨʴʨˆʨʸˇʬʩʹ 

ʳʵʰʯˆʵʭʹ. ʨʳʨʹ ʫʨʳʨʺʬʩʰʯ ˀʬʨʽʭʹ ʰʴʹʺʸʻʳʬʴʺʨʲʻʸʰ ˂ʫʵʳʰʲʬʩʬʩʰ ʫʨ 

ʨʳ˂ʰʸʬʩʹ ʳʯʲʰʨʴʵʩʨˀʰ ʹʰʹʺʬʳʰʹ ʹʨʴʫʵʵʩʨʹ. ʳʰʮʨʴˀʬ˄ʵʴʰʲʰʨ, ʸʵʳ 

ʳʸʨʭʨʲʨʸˆʰʨʴʰ ʰʴʭʨʸʰʨʴʺʻʲʰ ʹʰʹʺʬʳʬʩʰʹ ʸʬʨʲʰʮʬʩʨ ʳʵˆʫʬʹ 

ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʺʬʽʴʰʱʰʹ ʩʨʮʨʮʬ, ʸʨ˂  ʳʵʴʨ˂ʬʳʬʩʰʹ ʫʨʳʻˀʨʭʬʩʰʹ 

ʻʼʸʵ ʸʯʻʲʰ ʨʲʪʵʸʰʯʳʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ. ʨʳʨʹʯʨʴ 

ʳ˂ʰʸʫʬʩʨ ʳʵʯˆʵʭʴʬʩʰ ʳʵ˄ʿʵʩʰʲʵʩʰʹ ʨʴʨʲʵʪʻʸʰ ʴʨ˄ʰʲʰʹʨʫʳʰ ʫʨ  

ʳʵ˄ʿʵʩʰʲʵʩʰʹ ʳʨʾʨʲʰ ʹʨʬʽʹʶʲʻʨʺʨ˂ʰʵ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ʹʰʮʻʹʺʰʹ 

ʻʮʸʻʴʭʬʲʿʵʼʨ ʨʸʰʹ ˀʬʹʨ˃ʲʬʩʬʲʰ. 

ʿʭʬʲʨ ʪʨʴˆʰʲʻʲ ʳʬʯʵʫʹ ʪʨʨˁʴʰʨ ʹʨʬʸʯʵ ʴʨʱʲʰ - ʶʨʸʨʳʬʺʸʬʩʰʹ 

ʪʨʴʹʨʮʾʭʸʰʹ ˂ʫʵʳʰʲʬʩʨ, ʸʵʳʬʲʰ˂ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʨʳʶʲʰʺʻʫʻʸ-

ʹʰˆˀʰʸʻʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ ʨʹʰʳʬʺʸʰʰʯ ʨʸʰʹ ʪʨʳʵ˄ʭʬʻʲʰ, ʸʨʹʨ˂ 

ʶʸʨʽʺʰʱʨˀʰ ʿʵʭʬʲʯʭʰʹ ʨʽʭʹ ʨʫʪʰʲʰ. ʨʹʰʳʬʺʸʰʨ ʪʨʴʹʨʱʻʯʸʬʩʰʯ 

ʭʲʰʴʫʬʩʨ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʭʨʸʪʰʹʰʨʴʵʩʰʹ ʳ˂ʰʸʬ ʳʴʰˀʭʴʬʲʵʩʬʩʰʯ, ʸʨ˂ 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʹʨʱʻʯʨʸʰ ʹʰˆˀʸʰʹ ʳʨʾʨʲʰ ʹʰʮʻʹʺʰʹ ʪʨʴʹʨʮʾʭʸʰʹʨ ʫʨ 

ˀʬʴʨˆʭʰʹ ʶʸʵʩʲʬʳʨʹ ʽʳʴʰʹ. 

ʱʭʲʬʭʨˀʰ, ˀʬʫʬʪʬʩˀʰ ʫʨ ʳʨʯ ʪʨʴʹˇʨˀʰ, ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ 

ʹʨʱʻʯʨʸʰ ʹʰˆˀʰʸʰʹ ʪʨʴʹʨʮʾʭʸʰʹʨ ʫʨ ʱʭʲʬʭʰʹʨʯʭʰʹ ˀʬʫʪʬʴʰʲʰʨ 

ʹʶʬ˂ʰʨʲʻʸʰ ʨʴʨʲʰʺʰʱʻʸ-ʰʳʰʺʨ˂ʰʻʸʰ  ʳʵʫʬʲʰ, ˀʬʳʵʯʨʭʨʮʬʩʻʲʰʨ 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ˃ʰʸʰʯʨʫʰ ʰʴʼʸʵʳʨ˂ʰʻʲʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʨʭʺʵʳʨʺʻʸʰ 

ʪʨʴʹʨʮʾʭʸʰʹ ʹʨˀʻʨʲʬʩʬʩʰ, ʸʵʪʵʸ˂ ˂ʰʼʸʻʲʰ, ʨʹʬʭʬ 

ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʳʨʸʯʭʰʯ, ʹʨʫʨ˂ ʬʸʯ-ʬʸʯ ˀʬʳʨʫʪʬʴʬʲ ʩʲʵʱʹ 

˄ʨʸʳʵʨʫʪʬʴʹ  DDS ʹʰʴʯʬʮʨʺʵʸʮʬ ʨʪʬʩʻʲʰ ˂ʰʼʸʻʲʨʫ ʳʨʸʯʭʨʫʰ 

ʪʬʴʬʸʨʺʵʸʰ. ˀʬʳʻˀʨʭʬʩʻʲʰʨ ˀʬʳʵʯʨʭʨʮʬʩʻʲ ʳʬʯʵʫʮʬ ʱʵʴʱʸʬʺʻʲʰ 

ʹʨ˄ʭʨʭʰʹ ʳʨʸʨʪʰʹ ʳʮʵʳʰ ˆʬʲʹʨ˄ʿʵ. 
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ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʬʩʰʹ ʰʴʼʵʸʳʨ˂ʰʻʲʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʰʹ 

ʹʨˀʻʨʲʬʩʬʩʰʹʨ ʫʨ ʳʬʯʵʫʬʩʰʹ ʪʨʴʭʰʯʨʸʬʩʰʹ ʶʬʸʹʶʬʽʺʰʻʲ 

ʳʰʳʨʸʯʻʲʬʩʨʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʨʸʹʬʩʻʲʰ ʳʬʯʵʫʬʩʰʹ ʫʨ ʹʨˀʻʨʲʬʩʬʩʰʹ 

ʹʸʻʲʿʵʼʨ ʳʨʯʰ ʹʨʬʽʹʶʲʻʨʺʨ˂ʰʵ ˀʬʹʨ˃ʲʬʩʲʵʩʬʩʰʹ ʪʨʼʨʸʯʵʬʩʰʹ 

ˆʨʸˇʮʬ. 

ʳʰʮʨʴʹ ˄ʨʸʳʵʫʪʬʴʹ ˀʬʰʽʳʴʨʹ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʨʴʨʲʰʺʰʱʻʸ-

ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰ, ʸʵʳʬʲʰ˂ ʹʨˀʻʨʲʬʩʨʹ ʳʵʪʭ˂ʬʳʹ ʪʨʴʭʹʨʮʾʭʸʵʯ 

˃ʰʸʰʯʨʫʰ ʰʴʼʵʸʳʨ˂ʰʻʲʰ ʶʨʸʨʳʬʺʸʬʩʰ.  

ʨʴʨʲʰʺʰʱʻʸʰ ʳʬʯʵʫʬʩʰ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ, ʳʰʭʨʾ˄ʰʵʯ ʱʨʸʪ 

ˀʬʫʬʪʹ, ʱʬʸ˃ʵʫ, ʨʾʭ˄ʬʸʵʯ ʹˆʭʨʫʨʹˆʭʨ ʹʰʹʺʬʳʻʸʰ ʳʨʸʯʭʰʹ 

ʳʵ˄ʿʵʩʰʲʵʩʬʩʰʹ ʼʻʴʽ˂ʰʵʴʰʸʬʩʨ, ʪʨʳʵʭʨʭʲʰʴʵʯ ˃ʰʸʰʯʨʫʰ ʼʨʽʺʵʸʬʩʰ, 

ʸʵʳʬʲʴʰ˂ ʪʨʭʲʬʴʨʹ ʨˆʫʬʴʬʴ ʹʰʹʺʬʳʰʹ ʬʼʬʽʺʻʸʵʩʨʮʬ ʫʨ ʫʨʭʨʫʪʰʴʵʯ 

ʳʨʯʰ ʪʨʭʲʬʴʰʹ ʫʵʴʬ, ʨʹʬʭʬ ʪʨʴʭʹʨʮʾʭʸʵʯ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʳʨʯ ˀʵʸʰʹ. 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʹʨʱʻʯʨʸʰ ʹʰˆˀʰʸʰʹ ʪʨʴʹʨʮʾʭʸʰʹ 

ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ ˀʬʫʪʬʩʨ ˀʬʳʫʬʪʰ ʳʯʨʭʨʸʰ 

ʩʲʵʱʬʩʰʹʨʪʨʴ (ʴʨˆ.1): 

 ˄ʸʼʰʭʰ ʼʻʴʽ˂ʰʰʹ ʼʵʸʳʰʸʬʩʰʹ ʩʲʵʱʰ; 

 ˀʬʴʨˆʭʰʹ ʩʲʵʱʰ; 

 ʨʴʨʲʵʪʻʸʰ ʹʰʫʰʫʰʹ ʹʰˆˀʰʸʻʲ ʹʰʪʴʨʲˀʰ ʪʨʸʫʨʽʳʴʰʹ ʩʲʵʱʰ; 

 ʵʩʰʬʽʺʰ - ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʨ; 

 ʫʬʺʬʽʺʰʸʬʩʰʹ ʩʲʵʱʰ; 

 ʨʳʶʲʰʺʻʫʻʸʰ ʳʴʰˀʭʴʬʲʵʩʰʹ ʼʰʽʹʨ˂ʰʰʹ ʩʲʵʱʰ; 

 ˀʬʫʨʸʬʩʰʹ ʩʲʵʱʰ; 

 ʹʰˆˀʰʸʬʯʨ ʪʨʴʹʨʮʾʭʸʰʹ ʩʲʵʱʰ. 
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ʴʨˆ. 1. ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʹʨʱʻʯʨʸʰ ʹʰˆˀʰʸʰʹ ʪʨʴʹʨʮʾʭʸʰʹ 

ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ 

 

 

ʩʲʵʱʰ 1 - ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʻʲʰʨ ˄ʸʼʰʭʰ ʼʻʴʽ˂ʰʰʹ 

ʼʵʸʳʰʸʬʩʰʹʨʯʭʰʹ, ʸʵʳʲʰʹ ʪʨʮʸʫʨ Um ʳʴʰˀʭʴʬʲʵʩʨʳʫʬ ʳʰʳʫʰʴʨʸʬʵʩʹ 

ʶʰʸʭʬʲ ʴʨˆʬʭʨʸʶʬʸʰʵʫˀʰ (0 – T/2), ˆʵʲʵ ˄ʸʼʰʭʰ ʼʻʴʽ˂ʰʰʹ ʳʰʲʬʭʨʫʵʩʨ 

Um  ʫʨʴ 0-ʳʫʬ ʳʰʳʫʰʴʨʸʬʵʩʹ ʳʬʵʸʬ ʴʨˆʬʭʨʸʶʬʸʰʵʫˀʰ (T/2–T), ʹʨʫʨ˂ T 

ʨʸʰʹ ˄ʸʼʰʭʰ ʼʻʴʽ˂ʰʰʹ ʪʨʴʳʬʵʸʬʩʰʹ ʶʬʸʰʵʫʰ U1(t). 

ʩʲʵʱʰ 2 - ʪʨʴʱʻʯʭʴʰʲʰʨ ʫʸʵˀʰ ˄ʸʼʰʭʨʫ ˂ʭʲʨʫʰ U1(t) 

ʼʻʴʽ˂ʰʰʹ ʳʰʳʫʰʴʨʸʬ ʳʴʰˀʭʴʬʲʵʩʰʹ ˀʬʴʨˆʭʰʹʨʯʭʰʹ, ʸʵʳʬʲʰ˂ ʳʨʹ 

ʳʰʬ˄ʵʫʬʩʨ ʩʲʵʱ 1-ʫʨʴ. ʳʰʳʫʰʴʨʸʬ ˀʬʳʵʳʨʭʨʲʰ ʹʰʪʴʨʲʰʹ ˀʬʴʨˆʭʨ 

ʳʰʳʫʰʴʨʸʬʵʩʹ Z ʹʰʪʴʨʲʰʯ, ʸʵʫʬʹʨ˂ Z=0; ˄ʸʼʰʭʨʫ ˂ʭʨʲʬʩʨʫʰ ʹʰʪʴʨʲʰ 

ʨʳ ʩʲʵʱʰʫʨʴ ʪʨʫʨʬ˂ʬʳʨ ʪʨʳʵʹʨʹʭʲʬʲʹ, ʹʰʪʴʨʲʰʹ ʶʨʸʨʳʬʺʸʬʩʰʹ 

˂ʭʲʰʲʬʩʰʹ ʪʨʸʬˀʬ, ʫʨ ʨʳ ʪʨʳʵʹʨʹʭʲʬʲʮʬ ʭʰʾʬʩʯ ʹʰʪʴʨʲʹ, ʸʵʳʬʲʰ˂ 

ˀʬʳʵʹʨʹʭʲʬʲʰ U2(t) ʹʰʪʴʨʲʰʹ ʨʴʨʲʵʪʻʸʰʨ ʫʨ Z=1 ʳʴʰˀʭʴʬʲʵʩʰʹʨʯʭʰʹ 

ʭʰʾʬʩʯ ˀʬʳʵʳʨʭʨʲʰ ʹʰʪʴʨʲʰʹ ʳʰʳʫʰʴʨʸʬ ʳʴʰˀʭʴʬʲʵʩʨʹ, ˆʫʬʩʨ ʳʰʹʰ 

ʫʨʳʨˆʹʵʭʸʬʩʨ. ʨʴʻ, ʪʨʳʵʹʨʹʭʲʬʲʮʬ ʼʰʽʹʰʸʫʬʩʨ ʩʲʵʱ - 1-ʫʨʴ 

ˀʬʳʵʳʨʭʨʲʰ ʹʰʪʴʨʲʰʹ ʳʰʳʫʰʴʨʸʬ ʳʴʰˀʭʴʬʲʵʩʨ. 
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ʩʲʵʱʰ - 3 - ʪʨʴʱʻʯʭʴʰʲʰʨ ʪʨʳʵʹʨʹʭʲʬʲʮʬ U3(t) ʹʰʪʴʨʲʰʹ 

ʳʴʰˀʭʴʬʲʵʩʰʹ ʳʰʹʨʾʬʩʨʫ ʳʻʫʳʰʭʰ ʨʳʶʲʰʺʻʫʰʯ, ʸʵʳʲʰʹ ʹʰˆˀʰʸʬ 

ʶʰʸʫʨʶʰʸ-ʶʸʵʶʵʸ˂ʰʻʲʰʨ ˀʬʳʵʳʨʭʨʲʰ ʹʰʪʴʨʲʰʹ f=fH+Δf . U2(t)/Um, 

ʸʵʳʬʲʰ˂ ʳʰʬ˄ʵʫʬʩʨ 2 ʩʲʵʱʰʫʨʴ. 

ʪʨʳʵʳʨʭʨʲʰ ʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰ ʳʰʬ˄ʵʫʬʩʨ ʵʩʰʬʽʺʹ - ʸˆʬʭʰʯ 

ʹʰʹʺʬʳʨʹ 4 ʫʨ ʹʰˆˀʰʸʻʲʰ ʹʰˆˀʰʸʰʹ ʹʰʪʴʨʲʰʹ ʪʨʴʳʹʨʮʾʭʸʬʲ ʩʲʵʱʹ 8. 

ʩʲʵʱʰ - 4 - ʵʩʰʬʽʺʰ - ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʨ ʨˆʫʬʴʹ ˀʬʳʵʳʨʭʨʲʰ 

ˈʨʸʳʵʴʰʻʲʰ ʹʰʪʴʨʲʰʹ ʨʳʶʲʰʺʻʫʻʸ ʳʵʫʬʲʰʸʬʩʨʹ, ʸʵʳʲʰʹ ˀʬʫʬʪʨʫ 

ʪʨʳʵʹʨʹʭʲʬʲʮʬ ʭʰʾʬʩʯ ʨʳʶʲʰʺʻʫʻʸ-ʹʰˆˀʰʸʻʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ 

ʳʰˆʬʫʭʰʯ ʳʵʫʻʲʰʸʬʩʻʲ ʼʻʴʽ˂ʰʨʹ U2(t), ʸʵʳʬʲʰ˂ ʳʰʬ˄ʵʫʬʩʨ ʳʬ-5 

ʩʲʵʱʹ. 

ʩʲʵʱʰ - 5 - ʫʬʺʬʽʺʰʸʬʩʰʯ ʪʨʳʵʨʭʲʬʴʹ ʳʻʫʳʰʭ ˀʬʳʨʫʪʬʴʬʲʹ ʫʨ 

ʪʨʳʵʹʨʹʭʲʬʲʮʬ ˆʫʬʩʨ ʫʨʩʨʲʹʰˆˀʰʸʻʲʰ U5(t) ʼʻʴʽ˂ʰʰʹ ʼʵʸʳʰʸʬʩʨ, 

ʸʵʳʲʰʹ ʼʵʸʳʨ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʨʳʶʲʰʺʻʫʻʸ-

ʹʰˆˀʰʸʻʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʯ (ʩʲʵʱʰ 4). 

ʩʲʵʱʰ - 6 - ʪʨʴʱʻʯʭʴʰʲʰʨ ʪʨʳʵʹʨʹʭʲʬʲʰ ʬʽʹʺʸʬʳʨʲʻʸʰ 

ʼʻʴʽ˂ʰʰʹ Uk ʪʨʴʹʨʮʾʭʸʰʹʨ ʫʨ ʳʰʹʰ ʼʰʽʹʨ˂ʰʰʹʨʯʭʰʹ. 

ʩʲʵʱʰ - 7 - ʨˆʫʬʴʹ ʳʬ-6 ʩʲʵʱʰʫʨʴ ʪʨʳʵʳʨʭʨʲʰ Uk ʹʰʪʴʨʲʰʹʨ ʫʨ 

U5(t) ʹʰʪʴʨʲʰʹ ˀʬʫʨʸʬʩʨʹ. ʪʨʳʵʹʨʹʭʲʬʲʰ ʹʰʪʴʨʲʰ Z ʩʲʵʱ - 7-ʫʨʴ 

ʪʨʴʰʹʨʮʾʭʸʬʩʨ ˀʬʳʫʬʪʰ ʶʰʸʵʩʰʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ: z = {Ͳ ,           ʯʻ U୩ ൑ Uହሺtሻͳ,          ʯʻ U୩ ൒ Uହሺtሻ  

ʩʲʵʱ - 8-ˀʰ ˆʫʬʩʨ ʵʸʰ ʹʰˆˀʰʸʰʹ ʴʨˆʬʭʨʸˇʨʳʰʹ ʪʨʳʵʯʭʲʨ, 

ʸʵʳʬʲʰ˂ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ˀʬʳʵʯʨʭʨʮʬʩʻʲ ʳʵʫʬʲˀʰ ˀʬʳʻˀʨʭʬʩʻʲʰ 

ʳʬʯʵʫʰʯ. 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʹʨʱʻʯʨʸʰ ʹʰˆˀʰʸʰʹ ʪʨʴʹʨʮʾʭʸʰʹ 

ʳʵ˄ʿʵʩʰʲʵʩʰʹ ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʨʲʪʵʸʰʯʳʹ ʹʨʼʻ˃ʭʲʨʫ ʻʫʬʭʹ 

ʴʨˆ.1-ʮʬ ʳʵ˂ʬʳʻʲʰ ʹʺʸʻʽʺʻʸʰʹ ʪʨʳʵʹʨʹʭʲʬʲʰ ʼʻʴʽ˂ʰʰʹ ʫʸʵʰʯʰ 

ʫʰʹʱʸʬʺʰʮʨ˂ʰʨ. ʳʨʹˀʰ ʪʨʳʵʿʬʴʬʩʻʲʰʨ ʵʸʬʺʨʶʰʨʴʰ ʫʨʱʭʨʴʺʭʰʹ ʩʰˇʰ, 
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ˆʵʲʵ ˂ʨʲʱʬʻʲʰ ʩʲʵʱʰʹ ʪʨʳʵʹʨʹʭʲʬʲʰ ʸʬʨʲʻʸʰ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ 

ʹʨˆʰʯ ʪʨʳʵʰʿʬʴʬʩʨ ʲʨʪʸʨʴʷʰʹ ʹʨʰʴʺʬʸʶʵʲʨ˂ʰʵ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ.  

 ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʨʲʪʵʸʰʯʳʰ ʸʬʨʲʰʮʬʩʻʲʰʨ  C++ 

ʨʲʪʵʸʰʯʳʰʹ ʬʴʨʮʬ. ʶʸʵʪʸʨʳʨ ˀʬʫʪʬʩʨ ʵʸʰ ʴʨ˄ʰʲʰʹʨʪʨʴ. ʶʰʸʭʬʲ 

ʴʨ˄ʰʲˀʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʶʨʸʨʳʬʺʸʬʩʰ ʶʰʸʭʬʲ ʴʨˆʬʭʨʸʶʬʸʰʵʫˀʰ (0-ʫʨʴ 

T/2-ʳʫʬ) ʹʨ˄ʿʰʹʰ ʼʻʴʽ˂ʰʰʹ ʶʸʵʶʵʸ˂ʰʻʲʰ ʮʸʫʰʹ ʫʸʵʹ  Ui(t)(ʩʲʵʱʰ 1) 

0-ʫʨʴ Um-ʳʴʰˀʭʴʬʲʵʩʨʳʫʬ. ʨʳ ʴʨ˄ʰʲˀʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ f1 ʹʰˆˀʰʸʬ, 

ʸʵʳʬʲʰ˂ ʰʴʨˆʬʩʨ ʳʬˆʹʰʬʸʬʩʨˀʰ. 

 ʳʬʵʸʬ ʴʨ˄ʰʲˀʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʳʬʵʸʬ ʴʨˆʬʭʨʸʶʬʸʰʵʫʰʹ 

ʶʨʸʨʳʬʺʸʬʩʰ (Ǻ/2 -ʫʨʴ  Ǻ-ʳʫʬ), U1(t) ʹʨ˄ʿʰʹʰ ʼʻʴʽ˂ʰʰʹ ʶʸʵʶʵʸ˂ʰʻʲʰ 

ʭʨʸʫʴʰʹ ʫʸʵʹ. ʨʳ ˀʬʳʯˆʭʬʭʨˀʰ U1(t) ʰ˂ʭʲʬʩʨ Um-ʫʨʴ О-ʳʫʬ. 

  ʨʲʪʵʸʰʯʳʰʹ ʩʲʵʱ-ʹʽʬʳʨ ʳʵ˂ʬʳʻʲʰʨ ʴʨˆ.2-ʮʬ.     

 

 

ʴʨˆ. 2. ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʨʲʪʵʸʰʯʳʰʹ ʩʲʵʱ-ʹʽʬʳʨ 
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   ʩʲʵʱʰ 1 ʰ˃ʲʬʭʨ ʹʨ˄ʿʰʹ ʳʵʴʨ˂ʬʳʬʩʹ,  ʸʵʳʬʲʰ˂ ʪʨʴʹʨʮʾʭʸʨʭʹ 

ʹʰˆˀʰʸʰʹ ʮʬʫʨ ʫʨ  ʽʭʬʫʨ ʫʰʨʶʨʮʵʴʹ  – fʽ :fʮ, ʨʳʶʲʰʺʻʫʨʹ – Um, K1,K2,K3, 

K4 ʰʴʹʺʸʻʳʬʴʺʻʲʰ ˂ʫʵʳʰʲʬʩʰʹ ʪʨʴʳʹʨʮʾʭʸʬʲ ʱʵʬʼʰ˂ʰʬʴʺʬʩʹ. 

ˀʬʹʨʩʨʳʰʹʰ ʩʲʵʱʬʩʰʹ ʹʰˆˀʰʸʰʹ ʳʯʬʲ ʫʰʨʶʨʮʵʴˀʰ N ʫʰʹʱʸʬʺʰʮʨ˂ʰʰʹ 

˄ʬʸʺʰʲʬʩʰʹ ʸʨʵʫʬʴʵʩʨʹ, T ʶʬʸʰʵʫʰʹ ʳʴʰˀʭʴʬʲʵʩʨʹ, U1(t)  ˆʨʮʵʭʴʨʫ 

˂ʭʲʨʫ ʹʨ˄ʿʰʹ ʼʻʴʽ˂ʰʨʹ. 

  ʩʲʵʱʰ 2 ʪʨʴʹʨʮʾʭʸʨʭʹ ʸˆʬʭʨʫʰ ʹʰʹʺʬʳʰʹ ˃ʰʸʰʯʨʫ ʱʵʴʱʸʬʺʻʲ 

ʰʴʼʵʸʳʨ˂ʰʻʲ ʶʨʸʨʳʬʺʸʬʩʹ, ʸʵʪʵʸʰ˂ʨʨ  Q ʭʨʸʪʰʹʰʨʴʵʩʨ ʫʨ f0 ʹʨʱʻʯʨʸ 

ʹʰˆˀʰʸʬ, ʨʹʬʭʬ ʪʨʳʵʰʯʭʲʬʩʨ ʫʰʹʱʸʬʺʰʮʨ˂ʰʰʹ „ʻˆʬˀʰ” ʩʰˇʰ. H୲ = Tʹ ∙ N 

ʬʹ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ ʫʸʵʰʹ ʳʰʴʰʳʨʲʻʸ ʫʨʴʨˆʨʸˇʰʯ 

ʪʨʴʭʨˆʵʸ˂ʰʬʲʵʯ ʼʻʴʽ˂ʰʰʹ ʨʳʶʲʰʺʻʫʻʸ-ʹʰˆˀʰʸʻʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ 

ʬʽʹʺʸʬʳʻʳʰʹ „ʻˆʬˀʰ” ʳʵ˃ʬʩʴʨ. 

    ʩʲʵʱʰ 4 ʪʨʴʹʨʮʾʭʸʨʭʹ ʶʰʸʭʬʲ ʴʨˆʬʭʨʸʶʬʸʰʵʫˀʰ (0-ʫʨʴ ± T/2 ) 

ʫʸʵʰʹ  tj  ʫʰʹʱʸʬʺʬʩʹ. 

    ʩʲʵʱʰ 5  ʪʨʳʵʰʳʻˀʨʭʬʩʹ ʹʨ˄ʿʰʹ ˄ʸʼʰʭʨʫ ˂ʭʲʨʫ Ui(tj) 

ʼʻʴʽ˂ʰʨʹ. ʱʬʸ˃ʵʫ, ʨʳ ʩʲʵʱʰʯ ʳʵʰ˂ʬʳʨ ʶʸʵʶʵʸ˂ʰʻʲʨʫ ʮʸʫʨʫʰ 

ʼʻʴʽ˂ʰʨ ʨʳ ʫʸʵʹ ʳˆʬʫʭʬʲʵʩʨˀʰ ʳʰʰʾʬʩʨ ʨʸʨ˄ʸʼʰʭʰ ʫʨʳʨˆʰʴˇʬʩʰʹ   K1 

ʱʵʬʼʰ˂ʰʬʴʺʰ. 

ʩʲʵʱʰ 6-ʰʹ ʫʨʴʰˀʴʻʲʬʩʨʨ ˀʬʳʨʭʨʲʰ  ʼʻʴʽ˂ʰʰʹ ʪʨʸʫʨʽʳʴʨ 

ʹʰˆˀʰʸʰʹ f(tj) ˈʨʸʳʵʴʰʱʰʹ ʶʸʵʶʵʸ˂ʰʻʲʨʫ. 

  ʩʲʵʱʰ 7 ʨʼʵʸʳʰʸʬʩʹ U5(tj) ʼʻʴʽ˂ʰʨʹ, ʸʵʳʲʰʹ ʼʵʸʳʨ 

ʬʯʨʴʨʫʬʩʨ ʪʨʳʵʹʨʱʭʲʬʭʰ ʸˆʬʭʨʫʰ ʹʰʹʺʬʳʰʹ ʨʹʳ-ʹ Uହ(t୨) = ϕ(Um, Q, f଴, f(t୨), U଴m, T) = Um√ͳ + ʹ ∙ Q ∙ (f(t୨) − f଴)f଴ଶ
 + 

+Uom ∙ sin ሺͲ.ͲͲʹ ∙ π ∙ fሺt୧ሻ ∙ Tሻ ∙ Kସ 

ʹʨʫʨ˂ Um – ʸʹ-ʰʹ ʨʹʳ-ʰʹ ʨʳʶʲʰʺʻʫʨ; Q- ʸʹ-ʰʹ ʭʨʸʪʰʹʰʨʴʵʩʨ; f(t୨)-ʳʬʽʭʹʬ ʩʲʵʱˀʰ ʪʨʴʹʨʮʾʭʸʻʲʰ ʳʰʳʫʰʴʨʸʬ ʹʰˆˀʰʸʬ; f0 – КC-ʰʹ 
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ʳʵ˂ʬʳʻʲʰ ʹʨʱʻʯʨʸʰ ʹʰˆˀʰʸʬ; U_m-˂ʭʲʨʫʰ ʳʨʾʨʲʹʰˆˀʰʸʻʲʰ 

ʳʫʪʬʴʬʲʰʹ  ʨʹʳ-ʰʹ ʨʳʶʲʰʺʻʫʨ (ʫʬʺʬʽʺʰʸʬʩʰʹ ʴʨʸˁʬʴʰ);  T-ˆʨʮʵʭʴʨʫ 

˂ʭʲʨʫʰ ʼʻʴʽ˂ʰʰʹ ʶʬʸʰʵʫʰ;  Ui(tj); К4 -  ʫʬʺʬʽʺʰʸʬʩʰʹ ˂ʫʵʳʰʲʬʩʰʹ 

ʪʨʴʳʹʨʮʾʭʸʬʲʰ ʱʵʬʼʰ˂ʰʬʴʺʰ. 

ʨʾʹʨʴʰˀʴʨʭʰʨ, ʸʵʳ ʼʻʴʽ˂ʰʰʹ ʶʰʸʭʬʲʰ ˄ʬʭʸʰ ʪʨʴʹʨʮʾʭʸʨʭʹ  

ʹʰʳʬʺʸʰʻʲ ʼʻʴʽ˂ʰʨʹ. ʨʹʰʳʬʺʸʰʻʲʰ ʼʻʴʽ˂ʰʰʹ ʨʾ˄ʬʸʰʹʨʯʭʰʹ ʰʹ 

ˀʬʰ˃ʲʬʩʨ ˀʬʰ˂ʭʨʲʵʹ ʹˆʭʨ ʼʻʴʽ˂ʰʰʯ:  Um √ͳ + Qଶ ∙ (ͳ − f଴ଶf ଶ)ଶ 

         ʩʲʵʱʰ 8 ʪʨʳʵʰʿʬʴʬʩʨ ˀʬʫʨʸʬʩʰʹ ʳʵ˄ʿʵʩʰʲʵʩʨʫ, ʸʵʳʬʲʰ˂ 

ʨʹʳ Кǹ ʼʻʴʽ˂ʰʨʹ ʨʫʨʸʬʩʹ ʳʰʹ U୩  ʬʽʹʺʸʬʳʨʲʻʸ ʳʴʰˀʭʴʬʲʵʩʨʹʯʨʴ. 

        ʸʵʫʬʹʨ˂ Uହሺt୨ሻ ൒ U୩, ʳʨˀʰʴ ˆʫʬʩʨ ʳʬ-4 ʩʲʵʱʮʬ  ʪʨʫʨʹʭʲʨ. 

ʯʻ  Uହ(t୨) < U୩   ʳʨˀʰʴ ʪʨʫʨʹʭʲʨ ˆʫʬʩʨ ʳʬ-15 ʩʲʵʱʮʬ. 

        ʩʲʵʱʰ 11-ʰʹ ʫʨʴʰˀʴʻʲʬʩʨʨ t ʫʰʹʱʸʬʺʰʮʨ˂ʰʰʹ ʳʵʳʬʴʺˀʰ 

ʳʰʴʰʳʨʲʻʸʰ „ʮʻʹʺʰ” ʩʰˇʰʯ  f ∗ሺt୨ሻ ʹʰˆˀʰʸʰʹ ʳʵ˃ʰʬʩʨ ʫʨ ʪʨʴʹʨʮʾʭʸʨ. 

ʸʵʫʬʹʨ˂ Кǹ ʨʹʳ ʼʻʴʽ˂ʰʰʹ ʳʴʰˀʭʴʬʸʵʩʨ ʻʫʸʰʹ ʬʽʹʺʸʬʳʨʲʻʸʹ ʫʨ (ʬ. ʰ. 

ʸʵʫʬʹʨ˂ Uହ∗(t୨) = U୩)  [tj-1; tj ] ʰʴʺʬʸʭʨʲˀʰ ʫʰʹʱʸʬʺʰʮʨ˂ʰʰʹ „ʮʻʹʺʰ” 

ʩʰˇʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʸʵʪʵʸ˂:  H୳ = t୨−ଵ − t୨N = H୧N  

(ʨʳ ʰʴʺʬʸʭʨʲˀʰ ʫʸʵʰʯʰ ʫʰʹʱʸʬʺʰʹ ʿʵʭʬʲʰ ʩʰˇʰ ʰʴʵʳʸʬʩʨ i-

ʯʰ). ʹʨʫʨ˂ Ht ʫʸʵʰʹ ʳʰˆʬʫʭʰʯ ʫʰʹʱʸʬʺʰʮʨ˂ʰʰʹ „ʻˆʬˀʰ” ʩʰˇʰʨ, N -

ʫʰʹʱʸʬʺʰʮʨ˂ʰʰʹ ˄ʬʸʺʰʲʬʩʰʹ ʸʨʵʫʬʴʵʩʨ. 

ʹʰˆˀʰʸʰʹ ʪʨʴʹʨʮʾʭʸʰʹ ʳʵʯˆʵʭʴʰʲʰ ʹʰʮʻʹʺʰʹ 

ʻʮʸʻʴʭʬʲʿʵʼʰʹ ʳʰʮʴʰʯ  „ʮʻʹʺʰ” ʩʰˇʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʶʰʸʵʩʰʫʨʴ: | ͳH୳| ൑ δf 
ʳʬ-13 ʩʲʵʱʰʹ ʫʨʴʰˀʴʻʲʬʩʨʨ к2 ʨʳʵʸˁʬʭʨ-ˀʬʴʨˆʭʰʹ ʩʲʵʱʰʹ 

˂ʫʵʳʰʲʬʩʰʹ ʫʨʮʻʹʺʬʩʨ. ʹʰˆˀʰʸʰʹ ʬʹ ʳʴʰˀʭʴʬʲʵʩʨ ʰ˄ʬʸʬʩʨ 

ʳʬˆʹʰʬʸʬʩʨˀʰ. 
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ˁʨʳʵʯʭʲʰʲʰ ʩʲʵʱʬʩʰ ʶʨʸʨʳʬʺʸʬʩʹ ʪʨʴʹʨʮʾʭʸʨʭʹ ʶʰʸʭʬʲʰ 

ʴʨˆʬʭʨʸʶʬʸʰʵʫʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ, ˆʵʲʵ ʳʬʵʸʬ ʴʨˆʬʭʨʸʶʬʸʰʵʫˀʰ 

ʶʨʸʨʳʬʺʸʬʩʹ  ʪʨʴʹʨʮʾʭʸʨʭʹ 14 – 22 ʩʲʵʱʬʩʰ ʫʨ ʰʹʰʴʰ ʳʹʪʨʭʹʰʨ ʮʬʳʵʯ 

ʪʨʴˆʰʲʻʲʰ ʩʲʵʱʬʩʰʹ. 

23 ʩʲʵʱˀʰ  ʪʨʴʰʹʨʮʾʭʸʬʩʨ, ʮʻʹʺʫʬʩʨ ʫʨ ʰʴʨˆʬʩʨ  ʳʬʵʸʬ 

ʹʰˆˀʰʸʰʹ ʳʴʰˀʭʴʬʲʵʩʨ. 

24-ʬ ʩʲʵʱˀʰ ʪʨʳʵʰʯʭʲʬʩʨ fр ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʬ, ʸʵʪʵʸ˂ 

f1ʫʨ f2 ʹʰˆˀʰʸʬʬʩʰʹ ʴʨˆʬʭʨʸˇʨʳʰ. 

25-ʬ ʩʲʵʱˀʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ˃ʰʸʰʯʨʫʰ 

ʪʨʳʵʳʨʭʨʲʰ ʶʨʸʨʳʬʺʸʬʩʰ. ʱʬʸ˃ʵʫ, ʪʨʴʰʹʨʮʾʭʸʬʩʨ  ʼʨʸʫʵʩʰʯʰ 

ʳʨʸʬʮʻʲʺʰʸʬʩʬʲʰ ˂ʫʵʳʰʲʬʩʨ, ʴʨʳʫʭʰʲʰ ʭʨʸʪʰʹʰʨʴʵʩʨ ʨʹʬʭʬ - 

ʳʵ˂ʬʳʻʲʰ ʹʰˆˀʰʸʰʹ ʫʰʨʶʨʮʵʴˀʰ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʸʰ˂ˆʭʰʯʰ 

ʳʴʰˀʭʴʬʲʵʩʨ.   

 ʨʾʴʰˀʴʻʲʰ ʨʲʪʵʸʰʯʳʰ ʻʮʸʻʴʭʬʲʿʵʼʹ (0;T/2) ʫʨ (Ǻ/2;T) 

ʴʨˆʬʭʨʸʶʬʸʰʵʫʬʩˀʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʨʹ.  (0;T/2) ʴʨˆʬʭʨʸʶʬʸʰʵʫˀʰ 

Ui(t) ʹʨ˄ʿʰʹʰ ʼʻʴʽ˂ʰʰʹ ʳʴʰˀʭʴʬʲʵʩʨ (ʩʲʵʱʰ 1)  ˄ʸʼʰʭʨʫ ʰʮʸʫʬʩʨ 0-ʫʨʴ 

Um ʳʴʰˀʭʴʬʲʵʩʨʳʫʬ, ˆʵʲʵ . (Ǻ/2;T) ʴʨˆʬʭʨʸʶʬʸʰʵʫˀʰ Ui(t) ʼʻʴʽ˂ʰʰʹ 

ʳʴʰˀʭʴʬʲʵʩʨ ˄ʸʼʰʭʨʫ ʳ˂ʰʸʫʬʩʨ Um-ʫʨʴ 0 ʳʴʰˀʭʴʬʲʵʩʨʳʫʬ. 

ˀʬʳʵʯʨʭʨʮʬʩʻʲʰ ʨʴʨʲʰʺʰʱʻʸ-ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʱʭʲʬʭʨ  

ʹʨˀʻʨʲʬʩʨʹ ʳʵʪʭ˂ʬʳʹ ˁʨʭʨʺʨʸʵʯ ˀʬʳʻˀʨʭʬʩʻʲ ʳʬʯʵʫʬʩʮʬ 

ʫʨʼʻ˃ʴʬʩʻʲʰ ʳʵ˄ʿʵʩʰʲʵʩʬʩʰʹ ʹʰʮʻʹʺʰʹ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ 

ˀʬʫʨʸʬʩʰʯʰ ʨʴʨʲʰʮʰ ʨʸʹʬʩʻʲʯʨʴ ˀʬʫʨʸʬʩʰʯ, ʰʴʹʺʸʻʳʬʴʺʨʲʻʸʰ 

˂ʫʵʳʰʲʬʩʬʩʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ. 

 

DDS ʹʰʴʯʬʮʨʺʵʸʮʬ ʨʪʬʩʻʲʰ ʹʨ˄ʭʨʭʰʹ ʸʬʮʵʴʨʴʹʻʲʰ ʳʮʵʳʰ 

 

ʳʸʨʭʨʲʰ ʹʨˆʰʹ ʳʵ˄ʿʵʩʰʲʵʩʨ, ʸʵʳʬʲʰ˂ ʻʮʸʻʴʭʬʲʿʵʼʹ 

ʺʬʽʴʵʲʵʪʰʻʸʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʴʹʨʮʾʭʸʨʹ ʫʨ ʫʨʼʻ˃ʴʬʩʻʲʰʨ 

ʹˆʭʨʫʨʹˆʭʨ ʹʨˆʰʹ ʼʰʮʰʱʻʸʰ ʯʭʰʹʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨʮʬ, ʨʹʬʭʬ ʨʸʰʹ ʼʨʸʯʵ 
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ʼʻʴʽ˂ʰʵʴʨʲʻʸʰ ʳʸʨʭʨʲʰ ˀʬʹʨ˃ʲʬʩʲʵʩʬʩʰʹ ʳʽʵʴʬ, ʬʹ ʳʵ˄ʿʵʩʰʲʵʩʬʩʰ 

ʬʳʿʨʸʬʩʰʨʴ ʨʸʨʬʲʬʽʺʸʻʲʰ ʹʰʫʰʫʰʹ ʪʨʸʫʨʹʨˆʭʰʹ ʳʨʾʨʲʹʰˆˀʰʸʻʲ 

ʳʬʯʵʫʬʩʹ. ʸʵʪʵʸ˂ ʮʬʳʵʯ ʨʭʾʴʰˀʴʬʯ ʨʳ ʳʬʯʵʫʬʩʮʬ ʫʨʼʻ˃ʴʬʩʻʲʰ 

ʳʵ˄ʿʵʩʰʲʵʩʬʩʰʹ ʶʰʸʭʬʲʨʫʰ ʪʨʸʫʨʳʹʨˆʰʹ ʳʪʸ˃ʴʵʩʰʨʸʬ ʬʲʬʳʬʴʺʰʨ 

ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʨ - ʳʵ˂ʻʲʵʩʰʯʰ ʸʬʮʵʴʨʺʵʸʰ, ʸʵʳʬʲʹʨ˂ ˁʭʬʴʹ 

ˀʬʳʯˆʭʬʭʨˀʰ ˄ʨʸʳʵʨʫʪʬʴʹ ʲʰʯʵʴʰʹ ʨʭʮʰ ʫʰʬʲʬʽʺʸʰʱʻʲʰ 

ʴʰʭʯʰʬʸʬʩʰʯ - ʴʨʭʯʵʩʶʸʵʫʻʽʺʰʯ (ʹʨ˄ʭʨʭʰʯ). ʳʨʹˀʰ ʳʵʯʨʭʹʬʩʻʲʰ 

ʫʰʬʲʬʽʺʸʰʱʻʲʰ ʴʰʭʯʰʬʸʬʩʰʹ ʳʨʹʰʹ ˂ʭʲʰʲʬʩʨ ʰ˄ʭʬʭʹ ʳʵ˂ʻʲʵʩʰʯʰ 

ʸʬʮʵʴʨʺʵʸʰʹ ʰʴʼʵʸʳʨ˂ʰʻʲʰ ʶʨʸʨʳʬʺʸʬʩʰʹ, ʱʬʸ˃ʵʫ, ʸʬʮʵʴʨʴʹʻʲʰ 

ʹʰˆˀʰʸʰʹ ˂ʭʲʰʲʬʩʨʹ. ʨʽʬʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, ʨʭʮʰʹ ʨʸʨʶʸʵʶʵʸ˂ʰʻʲʰ 

ʼʵʸʳʬʩʰ ʳʨʹˀʰ ʳʵʯʨʭʹʬʩʻʲʰ ʫʰʬʲʬʽʺʸʰʱʻʲʰ ʴʰʭʯʰʬʸʬʩʰʹ ʳʨʹʰʹ 

ʪʨʮʵʳʭʨʮʬ ʴʨʱʲʬʩ ʪʨʭʲʬʴʨʹ ʨˆʫʬʴʹ. ʯʻ ʪʨʭʮʵʳʨʭʯ ʸʬʮʵʴʨʴʹʻʲ 

ʹʰˆˀʰʸʬʹ, ʨʭʮˀʰ ʳʵʯʨʭʹʬʩʻʲʰ ʴʰʭʯʰʬʸʬʩʰʹ ʳʨʹʰʹ ʳʰˆʬʫʭʰʯ, ʳʰʭʰʾʬʩʯ 

ʫʨʳʵʱʰʫʬʩʻʲʬʩʨʹ ʨʳ ʵʸ ʶʨʸʨʳʬʺʸʹ ˀʵʸʰʹ, ʸʵʳʬʲʰ˂ ʹʨʱʳʨʸʰʹʰ 

ʹʰʮʻʹʺʰʯ ʨʹʨˆʨʭʹ ʴʰʭʯʰʬʸʬʩʰʹ (ʹʨ˄ʭʨʭʰʹ ʸʨʵʫʬʴʵʩʨʹ) ʳʨʸʨʪʹ. ʨʳʸʰʪʨʫ, 

ʨʭʮˀʰ ʳʵʯʨʭʹʬʩʻʲʰ ʹʨ˄ʭʨʭʰʹ ʳʨʸʨʪʰʹ ʪʨʴʹʨʮʾʭʸʨ ʫʨʰʿʭʨʴʬʩʨ 

ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʫʨʫʪʬʴʨʳʫʬ, ˆʵʲʵ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ 

ʫʨʫʪʬʴʨ  ˆʵʸ˂ʰʬʲʫʬʩʨ ʶʰʸʫʨʶʰʸʰ ˂ʰʼʸʻʲʰ ʪʨʸʫʨʽʳʴʰʹ ʶʸʰʴ˂ʰʶʮʬ 

ʳʵʳʻˀʨʭʬ (DDS) ʹʰʯʬʮʨʺʵʸʰʹ  ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʳʨʸʯʭʰʹ 

ʨʲʪʵʸʰʯʳʰʹ ʳʰˆʬʫʭʰʯ. DDS ʹʰʴʯʬʮʨʺʵʸʬʩʰ, ʨʴʻ ʨʴʨʲʵʪʻʸʰ 

ʹʰʪʴʨʲʬʩʰʹ ʶʰʸʫʨʶʰʸʰ ˂ʰʼʸʻʲʰ ʹʰʴʯʬʮʰʹ ʳʵ˄ʿʵʩʰʲʵʩʬʩʰ ʫʾʬʹ, ʹʻʲ 

ʻʼʸʵ ʫʨ ʻʼʸʵ ʼʨʸʯʵʫ ʪʨʳʵʰʿʬʴʬʩʨ ʸʨʫʰʵʬʲʬʽʺʸʻʲ ʹʰʹʺʬʳʬʩˀʰ, 

ʸʵʪʵʸ˂ ʹʰˆˀʰʸʰʹ ʳʨʾʨʲ ʫʰʨʶʨʮʵʴˀʰ 1000 ʳˈ˂, ʨʹʬʭʬ ʫʨʩʨʲ ʹʰˆˀʰʸʬʮʬ 

(ʬʸʯʬʻʲʰ ˈʬʸ˂ʬʩʰ). ʹʰʴʯʬʮʨʺʵʸʰʹ ʪʨʳʵʹʨʹʭʲʬʲʮʬ ʪʨʳʵʳʻˀʨʭʬʩʻʲʰ 

ʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʳʰʹ ˂ʰʼʸʻʲ ˀʬʹʨʹʭʲʬʮʬ 

ʳʰ˄ʵʫʬʩʻʲʰ 40 ʯʨʴʸʰʪʨ ʵʸʵʩʰʯʰ ʱʵʫʰʹ – Ki-ʰʹ ʹʨˀʻʨʲʬʩʰʯ, ʸʨ˂ 

ʨʳʨʸʺʰʭʬʩʹ ʳʯʲʰʨʴʨʫ ˆʬʲʹʨ˄ʿʵʹ ʹʺʸʻʽʺʻʸʨʹ ʫʨ ˆʫʰʹ ʳʨʹ ʻʼʸʵ 

ʬʼʬʽʺʻʸʹ ʫʨ ʳʵʽʴʰʲʹ.  
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ʹʨ˄ʭʨʭʰʹ ʳʨʸʨʪʰʹ ʸʬʮʵʴʨʴʹʻʲʰ ʳʮʵʳʰʹ ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ 

ʳʵ˂ʬʳʻʲʰʨ ʴʨˆ. 3-ʮʬ. 

 

 

ʴʨˆ. 3. ʹʨ˄ʭʨʭʰʹ ʳʨʸʨʪʰʹ ʸʬʮʵʴʨʴʹʻʲʰ ʳʮʵʳʰʹ ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ 

 

DDS ʹʰʴʯʬʮʨʺʵʸʮʬ ʨʪʬʩʻʲʰ ʸʬʮʵʴʨʴʹʻʲʰ ʳʮʵʳʰʹ 

ʹʺʸʻʽʺʻʸʻʲʰ ʹʽʬʳʨ ˀʬʰ˂ʨʭʹ: 

1 - ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʹʰʹʺʬʳʨ; 2 - DDS ʹʰʴʯʬʮʨʺʵʸʰ; 3 - 

ʼʰʲʺʸʰ; 4 - ʼʨʸʯʬʮʵʲʵʭʨʴʰ ʳʨ˃ʲʰʬʸʬʩʬʲʰ; 5 - ʵʩʰʬʽʺʰ (ʳʵ˂ʻʲʵʩʰʯʰ 

ʸʬʮʵʴʨʺʵʸʰ); 6 - ʵʩʰʬʽʺʰʹ ˀʬʹʨʹʭʲʬʲʮʬ ʳʰ˄ʵʫʬʩʻʲʰ ʹʰˆˀʰʸʻʲʰ 

ʹʰʪʴʨʲʰʹ ʨʳʶʲʰʺʻʫʻʸʰ ʫʬʺʬʽʺʵʸʰ; 7 - ʵʩʰʬʽʺʰʹ ʪʨʳʵʹʨʹʭʲʬʲʰʫʨʴ 

ʳʵˆʹʴʰʲʰ ʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰʹ ʨʳʶʲʰʺʻʫʻʸʰ ʫʬʺʬʽʺʵʸʰ; 8 - 

ʳʨ˃ʲʰʬʸʬʩʬʲʰ; 9 - ʫʰʼʬʸʬʴ˂ʰʨʲʻʸʰ (ʹˆʭʨʵʩʰʯʰ) ʳʨ˃ʲʰʬʸʬʩʬʲʰ;                   

10 - ʰʴʫʰʱʨ˂ʰʰʹʨ ʫʨ ˀʬʺʨʴʨ-ʪʨʳʵʺʨʴʰʹ ʩʲʵʱʰ. 

ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʹʰʹʺʬʳʨ 1 ʪʨʳʵʰʳʻˀʨʭʬʩʹ Ki-ʻʸ ʱʵʫʹ. ʬʹ 

ʱʵʫʰ ʳʰʬ˄ʵʫʬʩʨ ʹʰʴʯʬʮʨʺʵʸʹ 2. ʹʰʴʯʬʮʨʺʵʸʰ ʪʨʳʵʰʳʻˀʨʭʬʩʹ Fi-ʻʸʰ 

ʹʰˆˀʰʸʰʹ ʹʰʴʻʹʵʰʫʻʸ ʹʰʪʴʨʲʹ. ʪʨʳʵʳʻˀʨʭʬʩʻʲʰ ʹʰʪʴʨʲʰʹ Fi-ʻʸʰ 

ʹʰˆˀʰʸʬ ˀʬʬʹʨʩʨʳʬʩʨ ʹʰʴʯʬʮʨʺʵʸʮʬ ʳʰ˄ʵʫʬʩʻʲ Ki-ʻʸ ʱʵʫʹ (ʨʴʻ 

Fi=φ(Ki)). ʰʳ ʫʸʵʰʹ ʰʴʺʬʸʭʨʲˀʰ, ʸʵʫʬʹʨ˂ ʹʰʴʯʬʮʨʺʵʸʰʹ ˀʬʹʨʹʭʲʬʲʮʬ 

ʫʨʼʰʽʹʰʸʬʩʻʲʰʨ Ki-ʻʸʰ ʱʵʫʰ, ʪʨʳʵʳʻˀʨʭʬʩʻʲʰ ʹʰʴʻʹʵʰʫʻʸʰ 
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ʹʰʪʴʨʲʰʹ ʹʰˆˀʰʸʬ Fi ʫʨ ʨʳʶʲʰʺʻʫʨ Ui ˄ʨʸʳʵʨʫʪʬʴʬʴ ʳʻʫʳʰʭ ʹʰʫʰʫʬʹ. 

ʪʨʳʵʳʻˀʨʭʬʩʻʲʰ ʳʨʾʨʲʹʰˆˀʰʸʻʲʰ ʹʰ-ʴʻʹʵʰʫʻʸʰ ʹʰʪʴʨʲʰ ʳʰʬ˄ʵʫʬʩʨ 

ʼʨʸʯʬʮʵʲʵʭʨʴ ʼʰʲʺʸʹ 3, ʸʵʳʬʲʰ˂ ʨʺʨʸʬʩʹ ˃ʰʸʰʯʨʫ ʹʰˆˀʰʸʻʲ 

ʳʫʪʬʴʬʲʹ ʫʨ ʪʨʳʵʹʨʹʭʲʬʲʮʬ ʪʭʨʽʭʹ ʹʻʼʯʨ ʹʰʴʻʹʵʰʫʻʸʰ ʹʰˆˀʰʸʬ Fi, 

ʸʵʳʬʲʰ˂ ʼʨʸʯʬʮʵʲʵʭʨʴʰ ʳʨʾʨʲʹʰˆˀʰʸʻʲʰ ʳʨ˃ʲʰʬʸʬʩʲʰʹ 4 ʪʨʭʲʰʯ 

ʳʰʬ˄ʵʫʬʩʨ ʪʨʳʵʹʨʱʭʲʬʭ ʵʩʰʬʽʺʹ 5. ʵʩʰʬʽʺʰ ˄ʨʸʳʵʨʫʪʬʴʹ ʳʵ˂ʻʲʵʩʰʯ 

ʸʬʮʵʴʨʺʵʸʹ, ʸʵʳʬʲʰ˂ ʯʨʭʰʹ ʳˆʸʰʭ ʼʰʮʰʱʻʸʨʫ ˄ʨʸʳʵʨʫʪʬʴʹ ʨʭʮʹ 

ʫʰʬʲʬʽʺʸʰʱʻʲʰ ʹʨ˄ʭʨʭʰʯ. ʳʵ˂ʻʲʵʩʰʯʰ ʸʬʮʵʴʨʺʵʸʰʹ ʸʬʮʵʴʨʴʹʻʲʰ 

ʹʰˆˀʰʸʰʹ ˂ʭʲʰʲʬʩʰʹ ʫʰʨʶʨʮʵʴʰ ʫʨʳʵʱʰʫʬʩʻʲʰʨ ʨʭʮʰʹ 

ʱʵʴʹʺʸʻʽ˂ʰʻʲ ʮʵʳʬʩʹʨ ʫʨ ʳʨʹˀʰ ʳʵʯʨʭʹʬʩʻʲʰ ʫʰʬʲʬʽʺʸʰʱʻʲʰ 

ʴʰʭʯʰʬʸʬʩʰʹ ʸʨʵʫʬʴʵʩʰʹ ˂ʭʲʰʲʬʩʨʮʬ, ʨʴʻ ʳʵ˂ʬʳʻʲʰ ʮʵʳʰʹ 

ʸʬʮʵʴʨʺʵʸˀʰ ʫʰʬʲʬʽʺʸʰʱʻʲʰ ʴʰʭʯʰʬʸʬʩʰʹ (ʳʨʹʰʹ) ʫʵʴʰʹ 

ʸʨʵʫʬʴʵʩʸʰʭʰ ˂ʭʲʰʲʬʩʨ ʰ˄ʭʬʭʹ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʹʰʫʰʫʰʹ 

˂ʭʲʰʲʬʩʨʹ ʫʨ ʳʨʯ ˀʵʸʰʹ ʨʸʹʬʩʵʩʹ ʶʸʵʶʵʸ˂ʰʻʲʰ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ 

h=φ(f0x). ʳʵ˂ʻʲʵʩʰʯʰ ʸʬʮʵʴʨʺʵʸʰʹ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʪʨʮʵʳʭʰʹ 

ʪʮʰʯ ʭʨʫʪʬʴʯ ʨʭʮˀʰ ʳʵʯʨʭʹʬʩʻʲʰ ʴʰʭʯʰʬʸʬʩʰʹ ʸʨʵʫʬʴʵʩʨʹ – ʹʨ˄ʭʨʭʰʹ 

ʳʨʸʨʪʹ. ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʪʨʮʵʳʭʨ ˆʵʸ˂ʰʬʲʫʬʩʨ ʸʬʮʵʴʨʺʵʸʰʹ 

ʨʳʶʲʰʺʻʫʻʸ ʹʰˆˀʰʸʻʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ ʳʰˆʬʫʭʰʯ. ʱʬʸ˃ʵʫ, 

ʨʳʶʲʰʺʻʫʻʸ ʹʰˆˀʰʸʻʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ ʳʨʽʹʰʳʻʳʰʹ ʫʨʫʪʬʴʰʹ ʪʮʰʯ, 

ʸʵʳʬʲʹʨ˂ ˀʬʬʹʨʩʨʳʬʩʨ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʬ.  

ʸʵʫʬʹʨ˂ ʸʬʮʵʴʨʺʵʸʹ ʳʰʬ˄ʵʫʬʩʨ ʳʨʾʨʲʹʰˆˀʰʸʻʲʰ 

ʹʰʴʻʹʵʰʫʻʸʰ ʹʰʪʴʨʲʰ, ʸʬʮʵʴʨʺʵʸʰ ʨʾʰʪʮʴʬʩʨ ʫʨ ʳʰʹ ʪʨʳʵʹʨʹʭʲʬʲʮʬ 

ʭʰʾʬʩʯ ˀʬʹʨʹʭʲʬʲʮʬ ʳʰ˄ʵʫʬʩʻʲʰ ʹʰʪʴʨʲʰʹ ʨʳʶʲʰʺʻʫʰʹ ˂ʭʲʰʲʬʩʨʹ, 

ʸʨ˂ ʪʨʳʵ˄ʭʬʻʲʰʨ ʸʬʮʵʴʨʺʵʸˀʰ ʨʸʹʬʩʻʲʰ ʫʰʬʲʬʽʺʸʰʱʻʲʰ ʳʨʹʰʹ 

ʸʨʵʫʬʴʵʩʰʹ ˂ʭʲʰʲʬʩʰʯ. ʹˆʭʨʪʭʨʸʨʫ ʸʵʳ ʭʯʽʭʨʯ, ʸʬʮʵʴʨʺʵʸʰ ʰ˄ʭʬʭʹ 

ˀʬʹʨʹʭʲʬʲʰ ʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰʹ ʨʳʶʲʰʺʻʫʻʸ ʳʵʫʻʲʨ˂ʰʨʹ ʫʨ 

ʨʳʶʲʰʺʻʫʻʸ-ʳʵʫʻʲʰʸʬʩʻʲʰ ʹʰʪʴʨʲʰ ʳʰʬ˄ʵʫʬʩʨ ʨʳʶʲʰʺʻʫʻʸ 

ʫʬʺʬʽʺʵʸʹ 7, ʸʵʳʬʲʰ˂  ʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰʫʨʴ ʪʨʳʵʿʵʼʹ ʫʨʩʨʲ 

ʹʰˆˀʰʸʻʲ ʳʫʪʬʴʬʲʹ – ʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰʹ ʨʳʶʲʰʺʻʫʰʹ 
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ʶʸʵʶʵʸ˂ʰʻʲ ˃ʨʩʭʰʹ ʫʵʴʬʹ - U1i. ʬʹ ˃ʨʩʭʨ ʳʨ˃ʲʰʬʸʬʩʲʰʹ 8 ʹʨˀʻʨʲʬʩʰʯ 

˃ʲʰʬʸʫʬʩʨ k-ˇʬʸ ʫʨ ʪʨ˃ʲʰʬʸʬʩʻʲʰ ʹʰʪʴʨʲʰ (U1i∙k) ʳʰʬ˄ʵʫʬʩʨ 

ʫʰʼʬʸʬʴ˂ʰʨʲʻʸʰ ʳʨ˃ʲʰʬʸʬʩʲʰʹ 9 ʬʸʯ-ʬʸʯ ˀʬʹʨʹʭʲʬʲʹ, ʸʵʳʲʰʹ 

ʳʬʵʸʬ ˀʬʹʨʹʭʲʬʲʮʬ ʨʹʬʭʬ ʳʰʬ˄ʵʫʬʩʨ ʫʨʩʨʲʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰ ʳʬʵʸʬ 

ʨʳʶʲʰʺʻʫʻʸʰ ʫʬʺʬʽʺʵʸʰʫʨʴ 6, ʸʵʳʲʰʹ ʪʨʳʵʹʨʹʭʲʬʲʮʬ 

ʪʨʳʵʰʳʻˀʨʭʫʬʩʨ ʵʩʰʬʽʺʮʬ ʳʰ˄ʵʫʬʩʻʲʰ ʹʰˆˀʰʸʻʲʰ ʹʰʪʴʨʲʰʹ 

ʨʳʶʲʰʺʻʫʰʹ ʶʸʵʶʵʸ˂ʰʻʲʰ ˃ʨʩʭʰʹ ʫʵʴʬ - U2i. ʫʰʼʬʸʬʴ˂ʰʨʲʻʸʰ 

ʳʨ˃ʲʰʬʸʬʩʲʰʹ ʪʨʳʵʹʨʹʭʲʬʲʮʬ ʭʰʾʬʩʯ  ˃ʨʩʭʨʯʨ ʹˆʭʨʵʩʨʹ: 

Ui=(U2i-U1i∙k)∙K 

K ʨʸʰʹ ʳʨʹˀʺʨʩʰʸʬʩʰʹ ʱʵʬʼʰ˂ʰʬʴʺʰ, ʸʵʳʬʲʰ˂ ˀʬʰ˃ʲʬʩʨ 

ʰ˂ʭʲʬʩʵʫʬʹ  1-ʫʨʴ 4-ʳʫʬ. 

ʹˆʭʨʵʩʰʯʰ ʹʰʪʴʨʲʰ Ui ˄ʨʸʳʵʨʫʪʬʴʹ ʨʴʨʲʵʪʻʸ ʹʰʪʴʨʲʹ, 

ʸʵʳʬʲʰ˂ ʫʸʵʰʹ ʳʵ˂ʬʳʻʲ ti ʳʵʳʬʴʺˀʰ ʼʰʽʹʰʸʬʩʻʲʰ ʳʻʫʳʰʭʰ ʹʰʫʰʫʬʨ. 

ʨʳ ʨʴʨʲʵʪʻʸʰ ʹʰʪʴʨʲʰʹ ʪʨʸʫʨʽʳʴʨ ˆʫʬʩʨ ˂ʰʼʸʻʲ ʼʵʸʳʨˀʰ 

ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲ ʹʰʹʺʬʳʨˀʰ ʨʸʹʬʩʻʲʰ ʨʴʨʲʵʪʻʸ-˂ʰʼʸʻʲʰ 

ʪʨʸʫʨʳʽʳʴʬʲʰʹ ʹʨˀʻʨʲʬʩʰʯ. ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʹʰʹʺʬʳʰʹ 

ʳʬˆʹʰʬʸʬʩʨˀʰ ˆʫʬʩʨ Ui -ʻʸʰ ˃ʨʩʭʰʹ ˀʬʹʨʩʨʳʰʹʰ ʱʵʫʰʹ ʫʨʼʰʽʹʰʸʬʩʨ ʫʨ 

˂ˆʸʰʲʰʹ ʹʨˆʰʯ ʰʴʨˆʬʩʨ Ki-ʻʸʰʹʨ ʫʨ Ui -ʻʸʰʹ ʳʴʰˀʭʴʬʲʵʩʬʩʰ. ʨʳ 

˂ˆʸʰʲʻʸʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰʹ ˁʨ˄ʬʸʨ ˆʫʬʩʨ ʹʨʳ ʬʺʨʶʨʫ. I ʬʺʨʶʮʬ ʳʵ˂ʬʳʻʲʰ 

˃ʨʩʭʰʹ ʹʰˆˀʰʸʻʲʰ ʫʰʨʶʨʮʵʴʰʹ ʫʨʿʵʼʨ ˆʫʬʩʨ N ʴʨ˄ʰʲʨʫ, ʨʴʻ:  

 , 0 <i<N
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ʹʨʫʨ˂ m=1, ʸʵʳʲʰʹ ˀʬʹʨʩʨʳʰʹʰ ʸʬʨʪʰʸʬʩʰʹ ˀʬʳʫʬʪ ʨ˂ʪ-ʹ 

ʹʨˀʻʨʲʬʩʰʯ Ui -ʻʸʰʹ ʳʴʰˀʭʴʬʲʵʩʬʩʰ ʫʨʼʰʽʹʰʸʫʬʩʨ ʳʬˆʹʰʬʸʬʩʨˀʰ. 

ʳʵ˂ʬʳʻʲ ʬʺʨʶʮʬ ˆʫʬʩʨ ʼʰ-ʻʸʰ ʹʰˆˀʰʸʰʹ ʪʨʳʵʳʻˀʨʭʬʩʨ ʫʨʿʵʼʰʲʰ 

ʹʰˆˀʰʸʻʲʰ ʫʰʨʶʨʮʵʴʰʹ N+1 ʸʨʵʫʬʴʵʩʰʹ ˄ʬʸʺʰʲʬʩˀʰ ʫʨ ʳʰʰʾʬʩʨ N+1 

ʸʨʵʫʬʴʵʩʰʹ Uʰ-ʻʸʰʹ ˄ʬʸʺʰʲʬʩʰ. Ui -ʻʸʰ ˄ʬʸʺʰʲʬʩʰʫʨʴ ʨʳʵʰʸˁʬʭʨ 

ʳʨʽʹʰʳʨʲʻʸʰ ʳʴʰˀʭʴʬʲʵʩʰʹ ʳʽʵʴʬ ˄ʬʸʺʰʲʰ Ui-ʻʸʰ ʫʨ ʳʰʹ ʨˆʲʵ ʳʫʪʵʳʰ 

ʳʴʰˀʭʴʬʲʵʩʬʩʰʹ ʳʽʵʴʬ Uj-1 ʫʨ Uj+1 ˄ʬʸʺʰʲʬʩʰ, ʸʵʳʲʬʩʹʨ˂ ˀʬʬʹʨʩʨʳʬʩʨ fj-1  
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ʫʨ fj+1  ʹʰˆˀʰʸʬʬʩʰ. ʬʹ ʳʰʾʬʩʻʲʰ ʹʰˆˀʰʸʬʬʩʰ ʪʨʳʵʰʿʬʴʬʩʨ ˀʬʳʫʪʵʳʰ – 

ʳʬʵʸʬ ʬʺʨʶʰʹ ʽʭʬʫʨ ʫʨ ʮʬʫʨ ʮʾʭʸʻʲ ʹʰˆˀʰʸʬʬʩʨʫ, ʸʵʳʬʲʰ˂ ʰʹʬʭ 

ʫʨʰʿʵʼʨ ʫʰʨʶʨʮʵʴʰʹ N ʯʨʴʨʺʵʲ ʴʨ˄ʰʲʨʫ ʫʨ ʨʴʨʲʵʪʰʻʸʨʫ ˄ʰʴʨ 

ʬʺʨʶʰʹʨ, ʪʨʴˆʵʸ˂ʰʬʲʫʬʩʨ ʨˆʨʲʰ ʩʰˇʰʹ ʳʴʰˀʭʴʬʲʵʩʰʹ ˀʬʸˁʬʭʨ ʫʨ 

ʶʸʵ˂ʬʹʰ ʨʴʨʲʵʪʰʻʸʨʫ ʪʨʪʸ˃ʬʲʫʬʩʨ  (m=2). 

ʨʳʪʭʨʸʨʫ, ʪʨʴˆʵʸ˂ʰʬʲʫʬʩʨ ʳʬ-3 ʬʺʨʶʰ (m=3), ʹʨʫʨ˂ ʪʭʬʽʴʬʩʨ 

ʿʭʬʲʨʮʬ ʳ˂ʰʸʬ ʩʰˇʰ, ʸʵʳʲʰʹ ʹʰʫʰʫʬʮʬ˂ʨʨ ʫʨʳʵʱʰʫʬʩʻʲʰ 

ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʪʨʮʵʳʭʰʹ ʹʰʮʻʹʺʬ. ʨʳ ʬʺʨʶʮʬ ʨʳʵʰʸˁʬʭʨ ʬʸʯʰ 

ʹʰˆˀʰʸʬ ʿʭʬʲʨ ʹˆʭʨ ʫʨʴʨʸˁʬʴ ʹʰˆˀʰʸʬʯʨʪʨʴ, ʸʵʳʬʲʹʨ˂ ˀʬʬʹʨʩʨʳʬʩʨ ʻʼʸʵ 

ʳʬʺʰ ʨʳʶʲʰʺʻʫʻʸʰ Uj  ʳʴʰˀʭʴʬʲʵʩʨ ʹˆʭʨ ʳʰʾʬʩʻʲ ʨʳʶʲʰʺʻʫʬʩʯʨʴ 

ˀʬʫʨʸʬʩʰʯ. ʨʳʪʭʨʸʨʫ, ˆʵʸ˂ʰʬʲʫʬʩʨ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʪʨʮʵʳʭʨ ʫʨ 

ʳʨˆʨʹʰʨʯʬʩʲʰʹ ʳʰˆʬʫʭʰʯ ʹʨ˄ʭʨʭʰʹ ʳʨʸʨʪʰʹ ʫʨʫʪʬʴʨ.  

ˁʨʺʨʸʬʩʻʲʰ ʰʿʵ ʬʽʹʶʬʸʰʳʬʴʺʻʲʰ ʱʭʲʬʭʬʩʰ ʨʭʮʮʬ, ʸʵʳʬʲʰ˂ 

ʴʨˁʭʬʴʬʩʰʨ ʴʨˆ. 4-ʮʬ, ʸʰʹ ʳʰˆʬʫʭʰʯʨ˂ ʳʵˆʫʨ ʬʽʹʶʬʸʰʳʬʴʺʻʲʰ 

ʪʨʳʵʹʨʹʭʲʬʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ ʳʰʾʬʩʨ. 
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ʴʨˆ. 4. ʸʬʮʵʴʨʺʵʸʰʹ ʬʽʹʶʬʸʰʳʬʴʺʻʲʰ ʪʨʳʵʹʨʹʭʲʬʲʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ 

ʨʳʹʨˆʭʬʲʰ ʪʸʨʼʰʱʰ (ʨ) ʫʨ ʨʭʮʰ (ʩ) (ʫʰʬʲʬʽʺʸʰʱʻʲʰ) ʹʨ˄ʭʨʭʰʯ. 

 

ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʰʹ ʳʨʽʹʰʳʨʲʻʸʰ ʳʴʰˀʭʴʬʲʵʩʨ, ʸʵʳʬʲʹʨ˂ 

ˀʬʬʹʨʩʨʳʬʩʵʫʨ ʹʨ˄ʭʨʭʰʹʨʪʨʴ ʫʨ˂ʲʰʲʰ ʨʭʮʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ʳʰʹʰ 

ʳʨʽʹʰʳʨʲʻʸʰ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʬ ˀʬʨʫʪʬʴʫʨ F01= 33,9 ʳʪˈ˂, ˆʵʲʵ 

ʩʵʲʵʳʫʬ ʨʭʹʬʩʻʲʰ ʨʭʮʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ʸʬʮʵʴʨʴʹʻʲʰ ʹʰˆˀʰʸʬ 

ˀʬʨʫʪʬʴʫʨ F02 = 4  ʳʪˈ˂.  

ʸʵʪʵʸ˂ ʪʸʨʼʰʱʰʫʨʴ ˁʨʴʹ, ʳʨˆʨʹʰʨʯʬʩʬʲʰ ʨʸʨ˄ʸʼʰʭʰʨ, ʨʳʰʺʵʳ 

ʯʻ ʪʨʮʵʳʭʰʹ ʫʰʨʶʨʮʵʴʹ ʫʨʭʿʵʼʯ ʯʨʴʨʩʨʸ ʴʨ˄ʰʲʬʩʨʫ (ʳʨʪ. 25) ʫʨ 

ʪʨʳʵʭʰʿʬʴʬʩʯ ˄ʸʼʰʭʰ ʨʶʸʵʱʹʰʳʨ˂ʰʰʹ ʳʬʯʵʫʹ, ʨʸʨ˄ʸʼʰʭʵʩʰʹ ˂ʫʵʳʰʲʬʩʨ 

ʳʯʬʲʹ ʫʰʨʶʨʮʵʴˀʰ ʨʸ ʪʨʫʨʨ˅ʨʸʩʬʩʹ 2,3%-ʹ, ʸʨ˂ ʶʸʨʽʺʰʱʻʲʨʫ ʳʰʹʨʾʬʩʰʨ 

ʫʨ ˀʬʰ˃ʲʬʩʨ ʰʿʵʹ ʪʨʳʵʿʬʴʬʩʻʲʰ ʹʨ˄ʭʨʭʰʹ ʳʨʸʨʪʰʹ ʸʨʵʫʬʴʵʩʰʹ (ʫʵʴʰʹ) 

ʪʨʮʵʳʭʰʹʨ ʫʨ ʨʾʸʰ˂ˆʭʰʹ ʨʳʵ˂ʨʴʬʩˀʰ.  

ʨʳʸʰʪʨʫ ˁʭʬʴʹ ʳʰʬʸ ʪʨʳʵʿʬʴʬʩʻʲ ʰʽʴʨ ʳʨʾʨʲʹʰˆˀʰʸʻʲʰ 

ʳʬʯʵʫʰ, ʸʵʳʲʰʹ ʻʶʰʸʨʺʬʹʵʩʨʨ, ʳʵ˃ʸʨʭʰ ʴʨ˄ʰʲʬʩʰʹ ʨʸʽʵʴʨ ʫʨ 

ʶʸʨʽʺʰʱʻʲʨʫ ʨʸ ʨʸʰʹ ʹʶʬ˂ʰʨʲʻʸʰ ʹʬʴʹʵʸʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹ 

ʨʻ˂ʰʲʬʩʲʵʩʨ, ʸʨʫʪʨʴ ʳʪʸ˃ʴʵʩʰʨʸʬ ʬʲʬʳʬʴʺʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʯʭʰʯ ʨʭʮʰ, 

ʨʴʻ ʳʵ˂ʻʲʵʩʰʯʰ ʸʬʮʵʴʨʺʵʸʰ, ʸʵʳʬʲʹʨ˂ ʨʸ ʪʨʨˁʴʰʨ ʨʸʨʭʰʯʨʸʰ 

ʫʨʳʨʺʬʩʰʯʰ ʳʬʽʨʴʰʱʻʸʰ ʳʵ˃ʸʨʭʰ ʴʨ˄ʰʲʬʩʰ. 

 

ʫʨʹʱʭʴʨ 

1. ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ʹʨʱʻʯʨʸʰ ʹʰˆˀʰʸʰʹ ʪʨʴʹʨʮʾʭʸʰʹʨ ʫʨ 

ʱʭʲʬʭʰʹʨʯʭʰʹ ˀʬʫʪʬʴʰʲʰʨ ʹʶʬ˂ʰʨʲʻʸʰ ʨʴʨʲʰʺʰʱʻʸ-ʰʳʰʺʨ˂ʰʻʸʰ  

ʳʵʫʬʲʰ, ʸʵʳʲʰʯʨ˂ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ˁʨʺʨʸʫʬʹ ʸʵʪʵʸ˂ ʨʸʹʬʩʻʲ, ʨʹʬʭʬ 

ˀʬʳʵʯʨʭʨʮʬʩʻʲ ʳʬʯʵʫʬʩʮʬ ʨʪʬʩʻʲ ʳʵ˄ʿʵʩʰʲʵʩʨʯʨ ʱʭʲʬʭʨ ʫʨ 

ʨʴʨʲʰʮʰ. ʬʹ ʳʰʫʪʵʳʨ ʹʨˀʻʨʲʬʩʨʹ ʰ˃ʲʬʭʨ, ʻʼʸʵ ʱʨʸʪʨʫ ˀʬʼʨʹʫʬʹ  ʫʨ 

ʪʨʨʴʨʲʰʮʫʬʹ ʳʵ˄ʿʵʩʰʲʵʩʨʯʨ ʹʰʮʻʹʺʰʹ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ.  

2. ʨʴʨʲʰʺʰʱʻʸ-ʰʳʰʺʨ˂ʰʻʸ ʳʵʫʬʲˀʰ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʻʲʰʨ 

ʨʾʴʰˀʴʻʲʰ ʳʵ˄ʿʵʩʰʲʵʩʬʩʰʹ ˀʬʳʨʫʪʬʴʬʲʰ ʩʲʵʱʬʩʰʹ ˃ʰʸʰʯʨʫʰ  
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˂ʫʵʳʰʲʬʩʬʩʰ, ʸʵʳʲʬʩʰ˂ ʪʨʭʲʬʴʨʹ ʨˆʫʬʴʬʴ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ˃ʰʸʰʯʨʫʰ 

ʰʴʼʵʸʳʨ˂ʰʻʲʰ ʶʨʸʨʳʬʺʸʰʹ ʪʨʴʹʨʮʾʭʸʰʹ ʹʰʮʻʹʺʬʮʬ.  

3. ˀʬʳʵʯʨʭʨʮʬʩʻʲʰʨ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʰʹ ˃ʰʸʰʯʨʫʰ ʰʴʼʸʵʳʨ˂ʰʻʲʰ 

ʶʨʸʨʳʬʺʸʬʩʰʹ ʨʭʺʵʳʨʺʻʸʰ ʪʨʴʹʨʮʾʭʸʰʹ ʹʨˀʻʨʲʬʩʬʩʰ, ʸʵʪʵʸ˂ 

˂ʰʼʸʻʲʰ, ʨʹʬʭʬ ʳʰʱʸʵʶʸʵ˂ʬʹʵʸʻʲʰ ʳʨʸʯʭʰʯ, ʹʨʫʨ˂ ʬʸʯ-ʬʸʯ 

ˀʬʳʨʫʪʬʴʬʲ ʩʲʵʱʹ ˄ʨʸʳʵʨʫʪʬʴʹ  DDS ʹʰʴʯʬʮʨʺʵʸʮʬ ʨʪʬʩʻʲʰ 

˂ʰʼʸʻʲʨʫ ʳʨʸʯʭʨʫʰ ʪʬʴʬʸʨʺʵʸʰ, ʸʵʳʬʲʰ˂ ˂ʭʲʰʹ ʳʨʾʨʲʹʰˆˀʰʸʻʲ 

ʨʴʨʲʵʪʻʸ ʪʬʴʬʸʨʺʵʸʬʩʹ. DDS ʹʰʴʯʬʮʨʺʵʸʰʹ ʹʨˀʻʨʲʬʩʰʯ ˀʬʹʨ˃ʲʬʩʬʲʰʨ 

ʫʰʨʶʨʮʵʴʰʹ ʼʨʸʯʵ ʹʨʮʾʭʸʬʩˀʰ ˂ʭʲʰʲʬʩʨ ʫʨ ʨʹʬʭʬ ʱʭʨʴʺʰʸʬʩʰʹ ʩʰˇʰʹ 

˂ʭʲʰʲʬʩʰʹ ʫʰʫʰ ʫʰʨʶʨʮʵʴʰ, ʸʨ˂ ʻʮʸʻʴʭʬʲʿʵʼʹ ʳʯʲʰʨʴʨʫ ʪʨʮʵʳʭʰʹ 

ʶʸʵ˂ʬʹʰʹ ʵʶʺʰʳʨʲʻʸ ʳʨʸʯʭʨʹ ʳʵʯˆʵʭʴʰʲʰ ʹʰʮʻʹʺʰʹ ʳʰˆʬʫʭʰʯ.  

4. ʨʴʨʲʰʺʰʱʻʸ-ʰʳʰʺʨ˂ʰʻʸ ʳʵʫʬʲˀʰ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʻʲʰʨ 

ʫʬʺʬʽʺʰʸʬʩʰʹ ˂ʫʵʳʰʲʬʩʨ, ʸʵʳʬʲʰ˂ ʪʨʴʰʹʨʮʾʭʸʬʩʨ K4 ʲʵʪʰʱʻʸʰ 

ʶʨʸʨʳʬʺʸʰʯ. ʰʪʰ ʰʾʬʩʹ ʵʸ ʳʴʰˀʭʴʬʲʵʩʨʹ 0 ʨʴ 1. ʯʻ K4=1, ʫʬʺʬʽʺʰʸʬʩʰʹ 

˂ʫʵʳʰʲʬʩʨ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʻʲʰ ʰʽʴʬʩʨ, ʨʳ ˂ʫʵʳʰʲʬʩʨʹ ʨʽʭʹ ˀʬʳʯˆʭʬʭʰʯʰ 

ˆʨʹʰʨʯʰ, ʨʳʰʺʵʳ ʳʵ˂ʬʳʻʲʰ ˀʬʫʬʪʬʩʰʫʨʴ ʨʳʵʸˁʬʻʲʰʨ ʳʨʽʹʰʳʨʲʻʸʰ 

˂ʫʵʳʰʲʬʩʨ.  

5. ʰʳʰʺʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʨʴʨʲʰʮʰ ˁʨʺʨʸʬʩʻʲʰʨ ʻʶʰʸʨʺʬʹʨʫ 

ʫʨʩʨʲʰ ʭʨʸʪʰʹʰʨʴʵʩʰʹ ʳʽʵʴʬ ʸˆʬʭʰʯʰ ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ (Q<20), ʸʨʫʪʨʴ 

ʳʰʹʰ ʱʭʲʬʭʰʹ ˀʬʫʬʪʨʫ ʫʨʫʪʬʴʰʲʰʨ, ʸʵʳ ˀʬʳʵʯʨʭʨʮʬʩʻʲ ʳʬʯʵʫʹ 

ʪʨʨˁʴʰʨ ʫʨ ˀʬʹʨʩʨʳʰʹʨʫ ʳʨʹʮʬ ʫʨʿʸʫʴʵʩʰʲ ʳʵ˄ʿʵʩʰʲʵʩʨʹ ʻʼʸʵ ʳʨʾʨʲʰ 

ʹʰʮʻʹʺʰʹ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ, ʭʰʫʸʬ ʨʸʹʬʩʻʲ ʳʵ˄ʿʵʩʰʲʵʩʬʩʹ. 

6. ˀʬʳʻˀʨʭʬʩʻʲʰʨ ˀʬʳʵʯʨʭʨʮʬʩʻʲ ʳʬʯʵʫʮʬ ʱʵʴʱʸʬʺʻʲʰ ʹʨ˄ʭʨʭʰʹ 

ʳʨʸʨʪʰʹ ʳʮʵʳʰ ˆʬʲʹʨ˄ʿʵ, ʸʵʳʲʰʹ ʻʶʰʸʨʺʬʹʵʩʨʨ ʰʹ, ʸʵʳ  ʶʸʨʽʺʰʱʻʲʨʫ 

ʨʸ ʨʸʰʹ ʹʶʬ˂ʰʨʲʻʸʰ ʹʬʴʹʵʸʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʨʻ˂ʰʲʬʩʲʵʩʨ, ʸʨʫʪʨʴ 

ʳʪʸ˃ʴʵʩʰʨʸʬ ʬʲʬʳʬʴʺʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʯʭʰʯ ʨʭʮʰ, ʨʴʻ ʳʵ˂ʻʲʵʩʰʯʰ 

ʸʬʮʵʴʨʺʵʸʰ, ʸʵʳʬʲʹʨ˂ ʨʸ ʪʨʨˁʴʰʨ ʨʸʨʭʰʯʨʸʰ ʫʨʳʨʺʬʩʰʯʰ ʳʬʽʨʴʰʱʻʸʰ 

ʳʵ˃ʸʨʭʰ ʴʨ˄ʰʲʬʩʰ, ʸʰʯʨ˂ ʪʨʨˁʴʰʨ ʻʶʰʸʨʺʬʹʵʩʨ ʨʸʹʬʩʻʲʰ ʳʨʸʨʪʰʹ ʹʨʮʵʳ 

ʳʵ˄ʿʵʩʰʲʵʩʬʩʯʨʴ ˀʬʫʨʸʬʩʰʯ. 
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Abstract 

The expansion of the implementation and use of management devices in 

practice has led to the demands for improvement of the quality characteristics of 

the management systems and systems in the simultaneous deterioration of their 

expansionary conditions. First of all, it concerns the primary transformation in 

such conditions as low or elevated temperature, aggressive environment, increased 

vibration intensity and other factors. All this leads to the search and methods of 

processing the information received from the initial conversion that high accuracy 

will determine the size of the main information parameters and ensure the 

reduction of the error caused by other additional hindering factors or excluding it 

altogether. 
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Now a lot of scientific research is directed towards the non-traditional 

methods of, or restricted from existing methods can not provide the required 

accuracy, or their use impossible in these difficult working conditions of 

exploitation, so the basic information management devices and to determine the 

parameters of high accuracy at the same time the main Dynamic and static 

parameters (measurement time, a fixed time to react, the measurement range of 

automatic control systems, slit at the top and bottom frequencies microprocessor 

control) ensures flexible management of production processes and quality control 

of the exact product. 

Many types of devices that provide parameters are established based on the 

use of different physical properties, including the devices and means that are based 

on the high-frequency methods of unelectric values. These devices are based on 

highly flexible methods, the sensitive element of the primary conversion is the 

flaky system. 

The system has many features, such as resonant frequency, flexibility, passing 

line, amplitude-frequency characterization (AS) amplitude, local maxms and more. 

But in practice it is more commonly used to have their own frequency and 

flexibility. Among them is the frequency of the rigidity system, and the second is 

the suitability. The use of microprocessors in determining non-electron values can 

be discussed in two directions: 1. Algorithm realization that ensures an 

inconvenience to adverse factors; 2. Improve the accuracy of secondary 

transformations of information parameters. The accuracy of this device is directly 

related to the accuracy of determining the parameters of the rigid system, and the 

alarms can be algorithmed and can be filtered through the microprocessor. 

Nowadays there are methods, devices and means of different precision class 

determining the options of the system. Most of the means include the display of 

the amplitude-frequency characteristic curve, equipping the frequency generator 

and the managing device where the human hand is interrupted, such devices are 

not automated to define parameters, have large gear and produce expensive 
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equipment. In addition, their main drawback is that they do not have the ability to 

reflect the resonant frequency of the basic information parameters of the rigid 

system in digital form, and most importantly their accuracy is even lower, which is 

less flexible coefficient. This limits their use in low-flexibility systems. 

The present management of devices, mainly for low suitability of, basic 

informative parameters of vibration system with high precision and determination 

of information, processing methods and means of research and analysis through 

analytical-simulation model, implemented device DDS synthesizer processing 

base, which result substantially increased the accuracy of determining the 

parameters, the frequency of the digital control and the possibility of flexible 

management options for measuring time, the required accuracy of the. 

 


