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ʇʽʜ ʯʘʩ ʟʘʛʦʪʽʚʣʽ ʢʦʨʤʽʚ (ʩʠʣʦʩʫ, ʩʽʥʘ, ʩʽʥʘʞʫ) ʦʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʻ 
ʩʢʦʰʫʚʘʥʥʷ ʪʨʘʚ ʫ ʨʦʟʰʠʨʝʥʽ ʚʘʣʢʠ ʯʠ ʧʦʢʦʩʠ (ʟ ʧʣʶʱʝʥʥʷʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ), ʧʝʨʝʚʝʨʪʘʥʥʷ ʚʘʣʢʽʚ, 
ʟʛʨʽʙʘʥʥʷ, ʧʽʜʙʠʨʘʥʥʷ ʩʽʥʘ ʟ ʚʘʣʢʽʚ ʽʟ ʧʨʝʩʫʚʘʥʥʷʤ ʫ ʪʶʢʠ ʯʠ ʨʫʣʦʥʠ, ʧʽʜʙʠʨʘʥʥʷ ʚʘʣʢʽʚ ʧʨʦʚôʷʣʝʥʦʾ 
ʪʨʘʚʠ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʜʨʽʙʥʝʥʥʷʤ ʧʽʜ ʯʘʩ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘʞʫ, ʩʢʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥ ʟ ʧʦʜʨʽʙʥʝʥʥʷʤ ʧʽʜ 
ʯʘʩ ʟʘʛʦʪʽʚʣʽ ʩʠʣʦʩʫ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ: 
ʢʦʩʘʨʢʠ, ʧʨʝʩ-ʧʽʜʙʠʨʘʯʽ, ʚʘʣʢʦʫʪʚʦʨʶʚʘʯʽ, ʚʦʨʫʰʠʣʢʠ, ʢʦʨʤʦʟʙʠʨʘʣʴʥʽ ʢʦʤʙʘʡʥʠ ʪʘ ʚʽʟʢʠ-ʧʽʜʙʠʨʘʯʽ. 

ʉʢʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʻ ʝʥʝʨʛʦʻʤʥʦʶ ʦʧʝʨʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʩʫ ʟʘʛʦʪʽʚʣʽ 
ʩʫʭʠʭ ʢʦʨʤʽʚ ʯʠ ʢʦʨʤʽʚ ʥʘ ʦʩʥʦʚʽ ʟʝʣʝʥʦʾ ʤʘʩʠ. ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʩʘʨʦʢ ʩʢʦʨʦʪʠʪʴ 
ʪʝʨʤʽʥʠ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. ɺʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʤʘʰʠʥ ʧʨʦʚʽʜʥʠʭ ʬʽʨʤ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʫʯʘʩʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʧʦʩʪʽʡʥʝ 
ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʧʦʪʫʞʥʦʩʪʽ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ, ʱʦ ʜʘʶʪʴ 
ʟʤʦʛʫ ʟʥʘʯʥʦ ʢʨʘʱʝ ʚʠʢʦʥʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʽ ʮʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʫ ʟʘʢʦʨʜʦʥʥʦʤʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʧʦʯʠʥʘʶʪʴ ʜʦʤʽʥʫʚʘʪʠ ʛʥʫʯʢʽ 
ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʛʦʪʽʚʣʽ ʢʦʨʤʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʪʨʘʪ ʧʦʞʠʚʥʠʭ 
ʨʝʯʦʚʠʥ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʷʢʽʩʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 
ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʧʨʦʮʝʩʽʚ. 
 

�������I�h�k�l�Z�g�h�\�d�Z���i�j�h�[�e�_�f�b 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʦʪʨʝʙʫʻ ʚʩʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʧʝʨʘʮʽʡ. ɻʦʩʪʨʦ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʫ ʩʚʦʻʯʘʩʥʦʤʫ ʟʙʠʨʘʥʥʽ 
ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʜʣʷ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʊʦʤʫ ʥʘʰʽ ʥʘʫʢʦʚʮʽ, ʩʧʽʚʧʨʘʮʶʶʯʠ ʟ ʽʥʦʟʝʤʥʠʤʠ 
ʬʘʭʽʚʮʷʤʠ, ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʤʠʩʣʶʶʪʴʩʷ ʥʘʜ ʧʠʪʘʥʥʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʩʘʨʦʢ. ɺʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, 
ʱʦ ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʤʝʪʘʣʦʻʤʥʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ. ɼʣʷ 
ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʩʢʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʪʘ 
ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋ ʮʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʝʤʦ ʽʩʥʫʶʯʽ ʤʘʰʠʥʠ ʜʣʷ ʢʦʩʽʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʾʭ ʙʫʜʦʚʫ ʪʘ ʧʨʠʥʮʠʧ 
ʨʦʙʦʪʠ, ʚʠʟʥʘʯʠʤʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʢʦʩʘʨʦʢ ʪʘ ʧʦʨʽʚʥʷʻʤʦ ʪʝʭʥʽʯʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʠʭ ʪʠʧʽʚ ʤʘʰʠʥ. 
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�������D�e�Z�k�b�n�•�d�Z�p�•�y���d�h�k�Z�j�h�d���a�Z���l�b�i�h�f���j�•�a�Z�e�v�g�h�]�h���Z�i�Z�j�Z�l�m 
ɼʣʷ ʩʢʦʰʫʚʘʥʥʷ ʟʚʠʯʘʡʥʠʭ ʽ ʩʽʷʥʠʭ ʪʨʘʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʢʦʩʘʨʢʠ, ʷʢʽ ʟʘ ʪʠʧʘʤʠ ʨʽʞʫʯʠʭ ʘʧʘʨʘʪʽʚ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ, 
ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʢʦʩʘʨʢʠ ʽ ʞʘʪʢʠ ʟ ʧʘʣʴʮʴʦʚʠʤʠ ʨʽʞʫʯʠʤʠ ʘʧʘʨʘʪʘʤʠ ʥʠʟʴʢʦʛʦ, 
ʩʝʨʝʜʥʴʦʛʦ ʽ ʥʦʨʤʘʣʴʥʦʛʦ ʟʨʽʟʫ. ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʚʭʦʜʷʪʴ ʢʦʩʘʨʢʠ ʽ ʞʘʪʢʠ ʟ ʜʚʦʭʥʦʞʦʚʠʤ ʨʽʞʫʯʠʤ 
ʘʧʘʨʘʪʦʤ, ʚ ʷʢʦʤʫ ʚʨʽʚʥʦʚʘʞʝʥʽ ʽʥʝʨʮʽʡʥʽ ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʦʙʦʪʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʥʠʞʫʶʪʴʩʷ 
ʚʽʙʨʘʮʽʷ ʤʘʰʠʥʠ ʽ ʪʨʘʢʪʦʨʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ, ʨʦʙʦʯʫ ʰʚʠʜʢʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʘʛʨʝʛʘʪʫ. ɼʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʽʞʫʯʽ ʘʧʘʨʘʪʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ï ʮʝʧʦʚʽ ʪʘ ʨʦʪʘʮʽʡʥʽ. 
ʇʝʨʰʽ ʦʪʨʠʤʘʣʠ ʦʙʤʝʞʝʥʝ ʧʦʰʠʨʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʯʝʨʝʟ ʟʥʘʯʥʝ ʯʠʩʣʦ ʧʘʨ 
ʪʝʨʪʷ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʘʙʨʘʟʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʈʦʪʘʮʽʡʥʽ ʘʧʘʨʘʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʢʦʩʘʨʢʘʭ ʂʈʅ-2,1, ʂʈɼ-2,4 ʽ ʂʇʈʅ-3,0.  
ɺʦʥʠ ʥʝʟʘʤʽʥʥʽ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʢʘʤ'ʷʥʠʩʪʠʭ ˇʨʫʥʪʘʭ, ʧʨʠ ʩʢʦʰʫʚʘʥʥʽ ʤʘʣʦʮʽʥʥʠʭ ʪʨʘʚ ʟ ʣʫʢʽʚ ʽ 

ʧʦʣʽʚ. ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʦʪʘʮʽʡʥʦʾ ʢʦʩʘʨʢʠ ʂʈʅ-2,1. ʅʘʡʙʽʣʴʰ 
ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʘʰʠʥʠ ʪʽ, ʱʦ ʤʘʶʪʴ ʨʦʪʘʮʽʡʥʽ ʨʽʟʘʣʴʥʽ ʘʧʘʨʘʪʠ ʽ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ ʧʦʥʘʜ 2 ʤ. ɺʠʩʦʢʽ 
ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ (ʜʦ 60 ʤ/ʩ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʠʟʴʢʠʡ ʟʨʽʟ ʨʦʩʣʠʥ ʽ ʙʝʟʧʝʨʝʨʚʥʫ ʨʦʙʦʪʫ ʥʘʚʽʪʴ ʥʘ 
ʧʦʣʝʛʣʦʤʫ ʽ ʧʝʨʝʧʣʫʪʘʥʦʤʫ ʪʨʘʚʦʩʪʦʾ. ʇʦʤʽʪʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʨʦʪʘʮʽʡʥʠʭ 
ʢʦʩʘʨʦʢ [1]. ʆʜʥʘʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʩʘʨʦʢ ʥʘʢʣʘʜʘʻ ʧʦʩʠʣʝʥʽ ʚʠʤʦʛʠ ʜʦ ʨʝʣʴʻʬʫ ʧʦʣʽʚ, ʪʦʤʫ 
ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʝʢʮʽʡʥʽ ʢʦʩʘʨʢʠ ʟ ʘʚʪʦʥʦʤʥʠʤ ʧʨʠʚʦʜʦʤ ʨʦʪʦʨʘ ʚʽʜ ʛʽʜʨʦʜʚʠʛʫʥʽʚ.  
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��
ɼʣʷ ʩʢʦʰʫʚʘʥʥʷ ʪʨʘʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʣʶʱʝʥʥʷʤ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʘʤʦʭʽʜʥʘ ʢʦʩʘʨʢʘ-

ʧʣʶʱʠʣʢʘ ʂʇʉ-5ɻ (ʨʠʩ. 2), ʷʢʘ ʤʘʻ ʨʽʞʫʯʽ ʘʧʘʨʘʪʠ ʟʽ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʤ ʨʫʭʦʤ ʥʦʞʽʚ, ʤʦʪʦʚʠʣʦ, 
ʧʦʧʝʨʝʯʥʠʡ ʰʥʝʢ ʽ ʧʣʶʱʠʣʴʥʽ ʚʘʣʴʮʽ. ʎʷ ʢʦʩʘʨʢʘ-ʧʣʶʱʠʣʢʘ ʤʘʻ 5-ʪʠ ʤʝʪʨʦʚʫ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ ʞʘʪʢʠ 
ʽ ʪʦʤʫ ʩʢʦʰʝʥʽ ʚʘʣʢʠ ʧʦʣʠʚʥʦʾ ʣʶʮʝʨʥʠ ʚʠʭʦʜʷʪʴ ʜʫʞʝ ʱʽʣʴʥʠʤʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʽ 
ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʤʘʻ ʚʝʣʠʢʫ ʤʘʩʫ (6760 ʢʛ), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʢʦʨʜʦʥʥʠʤʠ 
ʘʥʘʣʦʛʘʤʠ.  
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ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʤʘʰʠʥ ʜʣʷ ʩʢʦʰʫʚʘʥʥʷ ʪʨʘʚ ʥʘ ʩʽʥʦ ʤʦʞʥʘ 
ʩʢʘʟʘʪʠ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ ʜʣʷ ʧʦʣʠʚʥʦʾ ʣʶʮʝʨʥʠ ʟ 
ʚʠʤʦʛʘʤʠ ʜʦ ʨʝʣʴʻʬʫ ʧʦʣʽʚ, ʪʦʤʫ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʝʢʮʽʡʥʽ ʢʦʩʘʨʢʠ ʟ ʘʚʪʦʥʦʤʥʠʤ ʧʨʠʚʦʜʦʤ 
ʨʦʪʦʨʘ ʚʽʜ ʛʽʜʨʦʜʚʠʛʫʥʽʚ, ʷʢʠʤʠ ʻ ʧʨʠʯʽʧʥʘ ʢʦʩʘʨʢʘ-ʧʣʶʱʠʣʢʘ ʂʇʈʅ-3,0 (ʨʠʩ. 3) ʽ ʩʘʤʦʭʽʜʥʘ ï ʂʇʉ-
5ɻ [2]. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʙʦʪʠ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʮʠʭ ʢʦʩʘʨʦʢ-ʧʣʶʱʠʣʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ 
ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʤʝʪʘʣʦʻʤʥʦʩʪʽ ʽ ʢʦʤʧʘʢʪʥʦʩʪʽ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ, ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ 
ʟʘʭʚʘʪʫ ʩʘʤʦʭʽʜʥʦʾ ʢʦʩʘʨʢʠ ʂʇʉ-5ɻ ʜʦ 4,0 ʤ ʽ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʤʘʥʝʚʨʝʥʦʩʪʽ.  

ɿʘ ʢʦʨʜʦʥʦʤ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʢʦʩʘʨʢʠ-ʧʣʶʱʠʣʢʠ ʟ ʨʦʪʘʮʽʡʥʠʤʠ ʨʦʙʦʯʠʤʠ 
ʦʨʛʘʥʘʤʠ. ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ ʩʫʯʘʩʥʠʭ ʨʦʪʘʮʽʡʥʠʭ ʢʦʩʘʨʦʢ, ʷʢʽ ʘʛʨʝʛʘʪʫʶʪʴʩʷ ʟ ʢʦʣʽʩʥʠʤʠ ʪʨʘʢʪʦʨʘʤʠ, 
ʚʞʝ ʜʦʩʷʛʣʘ 4,8 ʤ, ʘ ʩʘʤʦʭʽʜʥʠʭ ï 6,0 ʤ. ʎʽ ʟʥʘʨʷʜʜʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʠʟʴʢʠʡ ʟʨʽʟ, ʥʝ ʟʘʙʠʚʘʶʪʴʩʷ ʧʨʠ 
ʩʢʦʰʫʚʘʥʥʽ ʛʫʩʪʦʛʦ ʜʦʚʛʦʩʪʝʙʝʣʴʥʦʛʦ ʪʨʘʚʦʩʪʦʶ, ʤʘʶʪʴ ʤʝʥʰʽ ʚʽʙʨʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 
ʙʨʫʩʥʠʤʠ ʢʦʩʘʨʢʘʤʠ [3].  
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ʈʦʪʘʮʽʡʥʽ ʢʦʩʘʨʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʥʘʚʽʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʨʽʟʥʠʭ ʩʘʤʦʭʽʜʥʠʭ ʰʘʩʽ. 
ʉʘʤʦʭʽʜʥʽ ʰʘʩʽ çHarvallè (ɻʦʣʣʘʥʜʽʷ) ʘʛʨʝʛʘʪʫʻʪʴʩʷ ʟ ʬʨʦʥʪʘʣʴʥʦʶ ʨʦʪʘʮʽʡʥʦʶ ʢʦʩʘʨʢʦʶ ʰʠʨʠʥʦʶ 
ʟʘʭʚʘʪʫ 4,8 ʤ ʽ ʛʨʘʙʣʷʤʠ ʟʘʜʥʴʦʾ ʥʘʚʽʩʢʠ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʫ ʙʣʠʟʴʢʦ 4,8 ʛʘ/ʛʦʜ. ʅʘ 
ʩʘʤʦʭʽʜʥʽ ʰʘʩʽ SKF-500 (ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ 66 ʢɺʪ) ʬʽʨʤʠ çFahrè (ʌʈʅ) ʩʧʝʨʝʜʫ ʥʘ ʪʨʴʦʭʪʦʯʢʦʚʽʡ 
ʥʘʚʽʩʮʽ ʢʨʽʧʠʪʴʩʷ 4-ʙʘʨʘʙʘʥʥʘ ʢʦʩʘʨʢʘ ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ 2,7 ʤ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʫ ï  
5,6 ʛʘ/ʛʦʜ. 
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ɼʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʪʘʮʽʡʥʠʭ ʢʦʩʘʨʦʢ ʧʦʢʘʟʫʻ ʾʭ ʚʠʩʦʢʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫ 
ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʷʢʽ, ʦʜʥʘʢ, ʚ ʩʠʣʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ 
ʱʝ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ, ʱʦ ʦʙʤʝʞʫʻ ʟʙʽʣʴʰʝʥʥʷ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʽ 
ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʨʦʪʘʮʽʡʥʠʭ ʢʦʩʘʨʦʢ, ʻ ʞʦʨʩʪʢʝ ʢʨʽʧʣʝʥʥʷ ʨʽʞʫʯʠʭ ʦʨʛʘʥʽʚ ʥʘ ʥʝʩʫʯʽʡ ʨʘʤʽ. ɿ ʮʽʻʾ 
ʧʨʠʯʠʥʠ ʧʨʠ ʩʢʦʰʫʚʘʥʥʽ ʪʨʘʚ ʯʘʩʪʦ ʨʽʞʫʯʽ ʥʦʞʽ ʯʽʧʣʷʶʪʴʩʷ ʟʘ ʜʝʨʝʥ, ʯʝʨʝʟ ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʣʦʤʢʠ 
ʽ ʟʘʩʤʽʯʝʥʥʷ ʩʽʥʘ ˇʨʫʥʪʦʤ. 
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ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʢʦʩʘʨʢʠ-ʧʣʶʱʠʣʢʠ (ʧʨʠʯʽʧʥʽ ï 
ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ ʜʦ 4,8 ʤ, ʩʘʤʦʭʽʜʥʽ ï ʜʦ 6,3 ʤ), ʱʦ ʧʦʻʜʥʫʶʪʴ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʪʨʠ ʦʧʝʨʘʮʽʾ ï 
ʩʢʦʰʫʚʘʥʥʷ ʪʨʘʚʠ, ʧʣʶʱʝʥʥʷ ʩʪʝʙʝʣ ʽ ʫʢʣʘʜʢʫ ʟʝʣʝʥʦʾ ʤʘʩʠ ʫ ʚʘʣʦʢ. ʇʨʦʚʽʜʥʽ ʬʽʨʤʠ çJohnDeereè, 
çInternational Harvesterè (ʉʐɸ) ʽ ʽʥ., ʪʘʢʦʞ ʚʠʧʫʩʢʘʶʪʴ ʩʘʤʦʭʽʜʥʽ ʢʦʩʘʨʢʠ-ʧʣʶʱʠʣʢʠ. ɺʽʜʤʽʥʥʘ ʾʭ 
ʟʜʘʪʥʽʩʪʴ ï ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʦʙ'ʻʤʥʠʭ ʧʝʨʝʜʘʯ ʜʣʷ ʧʨʠʚʦʜʫ, ʷʢ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʪʘʢ ʽ 
ʭʦʜʦʚʠʭ ʢʦʣʽʩ. ʋ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʘʤʦʭʽʜʥʠʭ ʢʦʩʘʨʦʢ-ʧʣʶʱʠʣʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʤʽʥʥʽ 
ʞʘʪʢʠ ʨʽʟʥʦʾ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʙʫʜʴ-
ʷʢʠʭ ʫʤʦʚʘʭ. ɿ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʩʪʘʥʫ ʤʘʰʠʥ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʘʾʥ ʌʈʅ ʽ ʉʐɸ ʤʦʞʥʘ 
ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʨʦʟʛʣʷʥʫʪʠʭ ʤʘʰʠʥ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʩʽʥʥʷ ʽ ʧʣʶʱʝʥʥʷ ʟ ʫʢʣʘʜʘʥʥʷʤ 
ʤʘʩʠ ʫ ʚʘʣʦʢ [4]. 
 

�������O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���g�h�\�b�o���f�Z�r�b�g���^�e�y���k�d�h�r�m�\�Z�g�g�y���l�j�Z�\�b 
ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʚʠʭ ʤʘʰʠʥ ʜʣʷ ʩʢʦʰʫʚʘʥʥʷ ʪʨʘʚ ʟʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1-3.  

�L�Z�[�e�b�p�y������
ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʚʽʩʥʠʭ ʨʦʪʘʮʽʡʥʠʭ ʢʦʩʘʨʦʢ ʥʽʤʝʮʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ  

ʌʽʨʤʘ-
ʚʠʨʦʙʥʠʢ 

ʄʦʜʝʣʴ ʏʠʩʣʦ ʜʠʩʢʽʚ ʽ ʯʠʩʣʦ 
ʦʙʦʨʦʪʽʚ ʚ ʭʚʠʣʠʥʫ 

ʈʦʙʦʯʘ 
ʰʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʉʧʦʞʠʚʘʥʘ 
ʧʦʪʫʞʥʽʩʪʴ, ʢ.ʩ. 

ɺʘʛʘ, 
ʢʛ 

Fahr ʂʄ-40ʊ 
ʂʄ-40ʊʉ 

4ʭ2440  
4ʭ2440 

2,7 
2,7 

50 
60 

950 
1140 

Fella ʂʄ-180 2ʭ1587 1,8 50 420 
Niemeyer -210 2ʭ- 2,1 65 530 

Rasspo -3000 2ʭ 1,86 40 400 
 

�L�Z�[�e�b�p�y������
ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʯʽʧʥʠʭ ʢʦʩʘʨʦʢ çHaubineè ʬʽʨʤʠ çNew-Hollandè (ʉʐɸ) 

ʄʦʜʝʣʴ ʐʠʨʠʥʘ 
ʟʘʭʚʘʪʫ, ʤ 

ʈʦʙʦʯʘ 
ʰʚʠʜʢʽʩʪʴ, 

ʢʤ/ʛʦʜ��

ɺʘʣʴʮʽ ʧʣʶʱʠʣʢʠ�� ɺʘʛʘ, 
ʢʛ��

ʄʽʥʽʤʘʣʴʥʘ 
ʩʧʦʞʠʚʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, ʢ.ʩ. 
ɼʽʘʤʝʪʨ, 

ʤʤ��
ɼʦʚʞʠʥʘ, 

ʤʤ��
477 2,2 ɼʦ 12,8 200 2160 1035 35 
479 2,8 ɼʦ 12,8 264 2590 1194 35 
490 3,7 ɼʦ 12,8 264 2590 1845 50 

��

�L�Z�[�e�b�p�y������
ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʦʭʽʜʥʠʭ ʢʦʩʘʨʦʢ-ʧʣʶʱʠʣʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʉʐɸ 

ʌʽʨʤʘ-
ʚʠʨʦʙʥʠʢ��

ʄʦʜʝʣʴ�� ʇʦʪʫʞ-
ʥʽʩʪʴ 

ɼɺɿ, ʢ.ʩ.

ʊʠʧ 
ʪʨʘʥʩʤʽʩʽʾ��

ɼʽʘʧʘʟʦʥ 
ʰʚʠʜʢʦʩʪʝʡ

ʢʤ/ʛʦʜ��

ʄʘʢʩ. ʰʠʨʠʥʘ 
ʟʘʭʚʘʪʫ��

ɼʽʘʤʝʪʨ ʽ 
ʜʦʚʞʠʥʘ 
ʚʘʣʴʮʽʚ 

ʧʣʶʱʠʣʢʠ, 
ʤʤ��

ʄʘʢʩʠʤʘ-
ʣʴʥʘ ʚʘʛʘ, 

ʢʛ ʐʥʝ-
ʢʦʚʠʤ 

ɿ ʧʦʣʦ- 
ʪʥʦʚʠʤ 
ʪʨʘʥʩʧ. 

Owatonna 270 
275��

75 
75 

ɻʽʜʨʦʩʪ. 
ï//ï 

ʜʦ 16 
ï//ï 

ï  
4,4 

5,0 
ï 

190ʭ1220 
190ʭ1325 

2000 
2364 

Hesston 
420 
520 
620��

57 
57 
65 

ʄʝʭʘʥ. 
ɻʽʜʨʦʩʪ. 

ï//ï 

ï 
ï 

ʜʦ 22,4 

4,2 
4,2 
4,8 

4,2 
4,2 
ï 

203ʭ1448 
203ʭ1448 

165/1942ʭ2057 

2268 
2268 
3140 

Speed 
New-

Holland 

903 
910 
912��

63 
75 
75 

ʄʝʭʘʥ. 
ɻʽʜʨʦʩʪ. 

ï//ï 

3,7-16,6 
4,8-17,6 

ï 
4,8 
4,8 

3,6 
ï 
ï 

203ʭ1200 
263ʭ1415 
263ʭ1415 

2219 
3173 
3195 

JohnDeer 

800 
830 
2250 
2270��

55 
55 
65 
65 

ï//ï 
ï//ï 
ï//ï 
ï/ï 

0-15,2 
0-12,8 
0-11,2 
0-19,2 

ï 
4,2 
4,2 
4,8 

6,3 
6,3 
3,6 
3,6 

200ʭ711 
200ʭ1473/7113 

200ʭ1473 
200ʭ1473 

- 
1992 
1860 
2359 
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�������<�b�k�g�h�\�h�d 
ɼʦʩʣʽʜʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʪʨʘʪʠ ʩʫʭʦʾ ʤʘʩʠ ʧʨʠ ʧʦʣʴʦʚʠʡ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʢʦʤʧʣʝʢʩʦʤ ʤʘʰʠʥ 

(ʢʦʩʘʨʢʘ, ʪʨʘʢʪʦʨʥʽ ʛʨʘʙʣʽ ʽ ʩʽʥʦʚʦʨʫʰʠʣʢʘ) ʥʘ 10-12% ʚʠʱʘ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʘʣʢʦʚʠʭ ʢʦʩʘʨʦʢ-
ʧʣʶʱʠʣʦʢ. ʉʽʥʦ, ʫʢʣʘʜʝʥʝ ʚ ʚʘʣʦʢ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʧʦʰʢʦʜʞʫʻʪʴʩʷ, ʥʽʞ ʩʽʥʦ, ʫʢʣʘʜʝʥʝ ʚ ʧʦʢʦʩʠ.  

ɼʦʩʣʽʜʠʚʰʠ ʩʪʘʥ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʤʘʰʠʥ ʜʣʷ ʩʢʦʰʫʚʘʥʥʷ ʪʨʘʚ ʥʘ ʩʽʥʦ, ʜʣʷ ʚʝʣʠʢʠʭ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʤʦʭʽʜʥʽ ʚʘʣʢʦʚʽ ʢʦʩʘʨʢʠ ʧʦ 
ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʽ ʩʽʥʘʞʫ ʜʣʷ ʚʝʣʠʢʦʾ ʪʘ ʜʨʽʙʥʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. 
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