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�M�� �k�l�Z�l�l�•�� �g�Z�\�_�^�_�g�h�� �Z�g�Z�e�•�a�� �l�Z�� �m�a�Z�]�Z�e�v�g�_�g�g�y�� �j�_�a�m�e�v�l�Z�l�•�\�� �g�Z�l�m�j�g�b�o�� �\�b�i�j�h�[�m�\�Z�g�v��
�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �a�j�Z�a�d�Z�� �j�Z�^�•�h�e�h�d�Z�p�•�c�g�h�€�� �k�l�Z�g�p�•�€�� �a�� �������d�Z�g�Z�e�v�g�h�x�� �p�b�n�j�h�\�h�x�� �Z�g�l�_�g�g�h�x��
�j�_�r�•�l�d�h�x���\���m�f�h�\�Z�o���j�_�Z�e�v�g�h�€���j�Z�^�•�h�e�h�d�Z�p�•�c�g�h�€���h�[�k�l�Z�g�h�\�d�b����

�I �h�k�l�Z�g�h�\�d�Z�� �i�j�h�[�e�_�f�b�� ɸʢʪʫʘʣʴʥʦʶ ʡ ʚʠʟʥʘʯʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ 
ʈʃʉ ʻ ʚʠʢʦʥʘʥʥʷ ʾʭʥʽʭ ʘʥʪʝʥʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʮʠʬʨʦʚʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ 
(ʎɸʈ). ʄʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʾ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʜʦʩʠʪʴ ʢʦʤʧʘʢʪʥʽ 
ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ, ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʘʟʦʢ ʈʃʉ ʟ 64-
ʢʘʥʘʣʴʥʦʶ ʎɸʈ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʠʤ ʦʙôʻʜʥʘʥʥʷʤ Ăɸʨʩʝʥʘʣò (ʤ. ʂʠʾʚ). 
ʁʦʛʦ ʩʪʚʦʨʝʥʥʷ ʙʫʣʦ ʟʫʤʦʚʣʝʥʝ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʘʢʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ 
ʪʝʦʨʽʾ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʛʥʘʣʽʚ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʎɸʈ ʫ 
ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʙʣʠʟʴʢʦ 10 ɻɻʮ. ʋ ʞʦʚʪʥʽ 2009 ʨʦʢʫ ʚʽʜʙʫʣʠʩʴ ʫʩʧʽʰʥʽ ʥʘʪʫʨʥʽ 
ʚʠʧʨʦʙʫʚʘʥʥʷ ʮʽʻʾ ʈʃʉ ʥʘ ʧʦʣʽʛʦʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʟʠʯʥʠʭ ʧʦʣʽʚ ʢʦʨʘʙʣʽʚ 
ʂʘʟʝʥʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ñɼʦʩʣʽʜʥʦ-ʧʨʦʝʢʪʥʠʡ ʮʝʥʪʨ ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷò (ʤ. ʉʝʚʘʩʪʦʧʦʣʴ). 

�N�h�j�f�m�e�x�\�Z�g�g�y�� �a�Z�\�^�Z�g�g�y�� �^�h�k�e�•�^�`�_�g�g�y����ʄʝʪʦʶ ʩʪʘʪʪ �̔�ʻ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 
ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʘʟʢʘ ʈʃʉ ʟ ʎɸʈ ʧʽʜ 
ʯʘʩ ʨʦʙʦʪʠ ʧʦ ʥʘʜʚʦʜʥʠʭ ʮʽʣʷʭ. 

�<�b�d�e�Z�^�� �h�k�g�h�\�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� ʇʝʨʰ, ʥʽʞ ʧʝʨʝʡʪʠ ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʣʘʜʝʥʥʷ 
ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ, ʩʣʽʜ ʟʫʧʠʥʠʪʠʩʴ ʥʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʈʃʉ. ɺʽʜʤʽʥʥʦʶ ʾʾ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʨʦʟʥʝʩʝʥʝ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ 
ʪʘ ʧʨʠʡʤʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʽʚ ʟ ʢʦʛʝʨʝʥʪʥʦʶ ʦʙʨʦʙʢʦʶ ʩʠʛʥʘʣʽʚ. ɼʦ ʩʢʣʘʜʫ ʈʃʉ ʚʭʦʜʷʪʴ: 
ʧʨʠʡʤʘʣʴʥʘ ʩʠʩʪʝʤʘ (ʨʠʩ. 1); ʧʝʨʝʜʘʚʘʣʴʥʘ ʩʠʩʪʝʤʘ (ʨʠʩ. 2) ʫ ʩʢʣʘʜʽ ʨʫʧʦʨʥʦʾ ʘʥʪʝʥʠ ʪʘ 
ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʧʦʪʫʞʥʦʩʪʽ; ʧʨʠʩʪʨʽʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʙʘʟʽ 
ʢʦʤʧôʶʪʝʨʘ. ʇʨʠʡʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʧʘʩʠʚʥʫ ʎɸʈ, ʱʦ ʫʪʚʦʨʝʥʘ ʩʫʢʫʧʥʽʩʪʶ 
ʧʽʜʩʠʩʪʝʤ, ʩʝʨʝʜ ʷʢʠʭ ʩʣʽʜ ʚʢʘʟʘʪʠ (ʨʠʩ. 1): 

ʘʥʪʝʥʥʫ ʨʝʰʽʪʢʫ ʟ 16 ʣʽʥʽʡʦʢ ʧʦ 4 ʚʝʨʪʠʢʘʣʴʥʠʭ ʝʣʝʤʝʥʪʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʠʧʫ ʢʦʞʥʘ; 
64-ʢʘʥʘʣʴʥʠʡ ʧʨʠʡʤʘʣʴʥʠʡ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ (ʅɺʏ) ʤʦʜʫʣʴ ʽʟ 128 ʢʚʘʜʨʘʪʫʨʥʠʤʠ 

ʚʠʭʦʜʘʤʠ ʩʠʛʥʘʣʽʚ  ʧʨʦʤʽʞʥʦʾ ʯʘʩʪʦʪʠ;  
ʤʦʜʫʣʴ ʛʝʪʝʨʦʜʠʥʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʠʛʥʘʣʫ; 
128-ʢʘʥʘʣʴʥʠʡ ʤʦʜʫʣʴ ʧʽʜʩʠʣʶʚʘʯʽʚ ʧʨʦʤʽʞʥʦʾ ʯʘʩʪʦʪʠ; 
ʙʣʦʢ 128 ʮʠʬʨʦʚʠʭ ʧʨʠʡʤʘʣʴʥʠʭ ʤʦʜʫʣʽʚ (ʎʇʄ) ʟʽ ʩʧʝʮʦʙʯʠʩʣʶʚʘʯʝʤ ʪʘ 

ʩʠʥʭʨʦʥʽʟʘʪʦʨʦʤ. 
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�J�b�k�����������I�_�j�_�^�Z�\�Z�e�v�g�b�c���k�_�]�f�_�g�l���J�E�K��

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʈʃʉ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ [1 ï 
5]. ʗʢ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʙʣʦʢʫ ʮʠʬʨʦʚʠʭ ʧʨʠʡʤʘʣʴʥʠʭ 
ʤʦʜʫʣʽʚ ʧʨʠʡʥʷʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ [6] ʨʝʢʦʤʝʥʜʘʮʽʾ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʪʘʥʜʘʨʪʫ CompactPCI. ʈʦʟʨʷʜʥʽʩʪʴ ɸʎʇ ï 12 ʙʽʪ, ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ï 
50 ʄɻʮ. ɯʤʧʫʣʴʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʝʨʝʜʘʚʘʯʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 40 ɺʪ. 
ʇʦʣʷʨʠʟʘʮʽʷ ʩʠʛʥʘʣʫ ʚʝʨʪʠʢʘʣʴʥʘ. ʊʨʠʚʘʣʽʩʪʴ ʪʘ ʧʝʨʽʦʜ ʧʦʚʪʦʨʝʥʥʷ ʟʦʥʜʫʚʘʣʴʥʠʭ ʽʤʧʫʣʴʩʽʚ 
ʧʨʦʛʨʘʤʥʦ ʨʝʛʫʣʶʶʪʴʩʷ. ʅʘʡʢʦʨʦʪʰʠʡ ʚʠʧʨʦʤʽʥʶʚʘʥʠʡ ʩʠʛʥʘʣ ʤʘʻ ʪʨʠʚʘʣʽʩʪʴ 0,64 ʤʢʩ, 
ʥʘʡʜʦʚʰʠʡ ï 5,12 ʤʢʩ. ʄʘʢʩʠʤʘʣʴʥʘ ʨʦʟʤʽʨʥʽʩʪʴ ʥʘʢʦʧʠʯʫʚʘʥʦʾ ʧʘʯʢʠ ʽʤʧʫʣʴʩʽʚ ï 256.  

ʋ ʭʦʜʽ ʚʠʧʨʦʙʫʚʘʥʴ ʧʝʨʝʜʘʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʥʘ ʚʽʜʩʪʘʥʷʭ ʚʽʜ 1 ʜʦ 
6,5 ʤ ʚʽʜ ʧʨʠʡʤʘʣʴʥʦʾ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ. ʆʩʢʽʣʴʢʠ ʧʦʤʽʪʥʦʛʦ ʚʧʣʠʚʫ ʡʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʴ 
ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʪʘʥʮʽʾ ʥʝ ʚʠʷʚʣʝʥʦ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʈʃʉ ʟ ʎɸʈ 

1 
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3 



На честь 90-річчя заснування інституту________________________________________ 

 150 

ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʷʢ ʩʧʽʣʴʥʫ, ʪʘʢ ʽ ʨʦʟʥʝʩʝʥʫ ʢʦʥʩʪʨʫʢʪʠʚʥʫ 
ʧʦʙʫʜʦʚʫ ʧʨʠʡʤʘʣʴʥʦʛʦ ʡ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʾʚ. 

ʅʘ �i�_�j�r�h�f�m���_�l�Z�i�•��ʚʠʧʨʦʙʫʚʘʥʴ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʜʦʩʣʽʜʞʝʥʥʶ ʩʪʘʙʽʣʴʥʦʩʪʽ 
ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠʡʤʘʣʴʥʠʭ ʪʨʘʢʪʽʚ. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ [7], ʶʩʪʠʨʫʚʘʥʥʷ ʧʨʠʡʤʘʣʴʥʦʾ 
ʩʠʩʪʝʤʠ ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʜʫʨ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, 
ʚʠʢʦʥʘʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʎɸʈ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʎɸʈ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 
ʚʠʧʨʦʙʫʚʘʥʴ ʈʃʉ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʜʝʢʽʣʴʢʘ ʩʪʘʜʽʡ. ʆʩʥʦʚʥʘ ʟ ʥʠʭ ï ʦʮʽʥʢʘ ʩʪʘʥʫ ʢʘʥʘʣʽʚ 
ʧʨʠʡʦʤʫ, ʪʦʙʪʦ ʨʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʢʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʚʽʜʥʦʩʥʽ ʨʦʟʙʽʞʥʦʩʪʽ 
(ʘʤʧʣʽʪʫʜʥʽ ʪʘ ʬʘʟʦʚʽ) ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʜʘʯʽ ʢʘʥʘʣʽʚ, ʦʙʤʽʨʶʚʘʥʽ ʟʘ ʟʦʚʥʽʰʥʽʤ 
ʢʦʥʪʨʦʣʴʥʠʤ ʩʠʛʥʘʣʦʤ. ʋ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʟʦʩʝʨʝʜʞʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʦʟʙʽʞʥʽʩʪʴ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʤʘʣʴʥʠʭ ʪʨʘʢʪʽʚ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʘʥʠʡ ʝʪʘʧ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 
ʧʨʦʚʦʜʠʪʠ ʡʦʛʦ ʯʘʩʪʦ ʚ ʤʝʞʘʭ ʦʩʥʦʚʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʈʃʉ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ 
ʟʜʽʡʩʥʶʚʘʚʩʷ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ ï ʢʦʨʝʢʮʽʷ ʟʘ ʚʥʫʪʨʽʰʥʽʤ ʢʦʥʪʨʦʣʴʥʠʤ ʩʠʛʥʘʣʦʤ (ʂʉ) [7]. 
ʆʪʨʠʤʘʥʽ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʢʮʽʾ ʤʽʩʪʷʪʴ ʣʠʰʝ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʢʦʝʬʽʮʽʻʥʪʘʭ 
ʧʝʨʝʜʘʯʽ ʧʨʠʡʤʘʯʽʚ, ʣʘʥʮʶʛʽʚ ʨʦʟʚʝʜʝʥʥʷ ʽ ʢʣʶʯʽʚ ʧʽʜʢʣʶʯʝʥʥʷ ʂʉ ʜʦ ʚʭʦʜʽʚ ʧʨʠʡʤʘʯʽʚ 
(ʧʘʨʘʤʝʪʨʠ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝʟʤʽʥʥʠʤʠ ʫ ʯʘʩʽ). 

ʈʽʟʥʠʮʝʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʢʮʽʾ ʧʝʨʰʦʛʦ ʡ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʽʚ ʥʘʣʘʰʪʫʚʘʥʥʷ ʎɸʈ 
ʜʦʟʚʦʣʷʶʪʴ ʟʛʽʜʥʦ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʫ [7] ʤʝʪʦʜʦʤ ʨʦʟʨʘʭʫʚʘʪʠ ʦʩʪʘʪʦʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 
ʢʦʨʝʢʮʽʾ, ʷʢʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʨʦʙʣʝʥʠʭ ʧʨʠʧʫʱʝʥʴ ʧʨʦ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʤʘʣʴʥʠʭ ʪʨʘʢʪʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʢʦʨʝʢʮʽʾ 
ʢʘʥʘʣʽʚ ʎɸʈ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʾʭʥʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʦʩʠʪʴ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʚʦʜʠʪʠ 
ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʢʮʽʾ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʂʉ. 

ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʟʘ ʟʦʚʥʽʰʥʽʡ ʢʦʥʪʨʦʣʴʥʠʡ ʩʠʛʥʘʣ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ: 

ʢʦʛʝʨʝʥʪʥʠʡ ʩʠʛʥʘʣ ʧʝʨʝʜʘʚʘʯʘ, ʚʽʜʙʠʪʠʡ ʚʽʜ ʢʫʪʦʚʦʛʦ ʚʽʜʙʠʚʘʯʘ; 
ʥʝʢʦʛʝʨʝʥʪʥʠʡ ʩʠʛʥʘʣ ʘʚʪʦʥʦʤʥʦʛʦ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʚʠʧʨʦʤʽʥʶʚʘʥʠʡ 

ʧʝʨʝʜʘʚʘʣʴʥʠʤ ʨʫʧʦʨʦʤ; 
ʢʦʛʝʨʝʥʪʥʠʡ ʅɺʏ ʩʠʛʥʘʣ ʟʘʧʫʩʢʫ ʧʝʨʝʜʘʚʘʯʘ, ʧʽʜʚʝʜʝʥʠʡ ʚʽʜ ʩʠʥʭʨʦʥʽʟʘʪʦʨʘ 

ʧʨʠʡʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʈʃʉ ʜʦ ʨʫʧʦʨʥʦʾ ʘʥʪʝʥʠ ʢʘʙʝʣʝʤ ʜʦʚʞʠʥʦʶ 10 ʤ ʽʟ ʟʘʛʘʩʘʥʥʷʤ 20 ʜɹ. 
ɿʘ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʩʠʛʥʘʣʘʤʠ ʷʢʽʩʥʝ ʶʩʪʠʨʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʎɸʈ ʚʠʢʦʥʘʪʠ ʥʝ ʚʜʘʣʦʩʷ 

ʯʝʨʝʟ ʚʧʣʠʚ ʯʠʩʣʝʥʥʠʭ ʧʝʨʝʚʽʜʙʠʪʪʽʚ ʚʽʜ ʦʪʦʯʫʶʯʠʭ ʧʨʝʜʤʝʪʽʚ. ʗʢ ʚʠʷʚʠʣʦʩʴ, ʧʦʣʝ 
ʥʝʢʦʛʝʨʝʥʪʥʠʭ ʩʠʛʥʘʣʽʚ, ʚʽʜʙʠʪʠʭ ʚʽʜ ʧʽʜʩʪʠʣʘʶʯʦʾ ʪʨʘʚôʷʥʦʾ ʧʦʚʝʨʭʥʽ, ʙʫʣʦ ʥʘʜʪʦ 
ʥʝʩʪʘʙʽʣʴʥʠʤ, ʱʦ ʥʝ ʜʦʟʚʦʣʠʣʦ ʟʜʽʡʩʥʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʨʘʭʫʚʘʥʥʷ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʛʦ 
ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ. 

ɺʽʜʥʦʩʥʦ ʪʦʯʥʝ ʶʩʪʠʨʫʚʘʥʥʷ ʎɸʈ ʚʜʘʣʦʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʧʦʨʥʦʾ 
ʘʥʪʝʥʠ, ʧʽʜʢʣʶʯʝʥʦʾ ʢʘʙʝʣʝʤ ʜʦ ʚʠʭʦʜʫ ʅɺʏ ʩʠʛʥʘʣʫ ʟʘʧʫʩʢʫ ʧʝʨʝʜʘʚʘʯʘ ʈʃʉ. ʉʠʛʥʘʣ 
ʶʩʪʠʨʫʚʘʥʥʷ ʧʦʜʘʚʘʚʩʷ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʘʥʪʝʥʥʦʶ ʨʝʰʽʪʢʦʶ ʽ 
ʨʫʧʦʨʦʤ ʧʝʨʝʜʘʚʘʯʘ ʩʷʛʘʣʘ 8,8 ʤ; ʚʠʩʦʪʘ ʮʝʥʪʨʫ ʘʧʝʨʪʫʨʠ ʧʨʠʡʤʘʣʴʥʦʾ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ 
ʩʧʽʚʧʘʜʘʣʘ ʟ ʚʠʩʦʪʦʶ ʬʘʟʦʚʦʛʦ ʮʝʥʪʨʘ ʨʫʧʦʨʥʦʾ ʘʥʪʝʥʠ ʧʝʨʝʜʘʚʘʯʘ ʟʦʚʥʽʰʥʴʦʛʦ ʂʉ. 
ʂʦʝʬʽʮʽʻʥʪʠ ʶʩʪʠʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ) ʷʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʬʝʨʠʯʥʦʩʪʽ 
ʬʨʦʥʪʫ ʭʚʠʣ  ̔ʥʘ ʘʧʝʨʪʫʨ  ̔ʧʨʠʡʤʘʣʴʥʦ  ʾʘʥʪʝʥʠ ʟʘ ʤʝʪʦʜʦʤ [7], ʪʘʢ  ̔ʙʝʟ ʚʨʘʭʫʚʘʥʥ  ̫ʩʬʝʨʠʯʥʦʩʪ .̔ 
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ʗʢʽʩʪʴ ʚʠʨʽʚʥʶʚʘʥʥʷ (ʶʩʪʠʨʫʚʘʥʥʷ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʥʘʣʽʚ, ʘʥʘʣʦʛʽʯʥʦ [8], 
ʦʮʽʥʶʚʘʣʘʩʷ ʟʘ ʬʘʟʦʚʠʤʠ ʽ ʘʤʧʣʽʪʫʜʥʠʤʠ Ăʨʦʟʙʽʞʥʦʩʪʷʤʠò ʚʝʢʪʦʨʽʚ ʥʘʧʨʫʛ ʩʠʛʥʘʣʽʚ 
ʚʽʜʥʦʩʥʦ ʢʘʥʘʣʫ, ʚʟʷʪʦʛʦ ʟʘ ʝʪʘʣʦʥʥʠʡ. ʇʨʠ ʮʴʦʤʫ ʚʠʭʽʜʥʽ ʥʘʧʨʫʛʠ ʫʩʽʭ ʧʨʠʡʤʘʣʴʥʠʭ 
ʢʘʥʘʣʽʚ ʚʽʜʦʙʨʘʞʘʣʠʩʷ ʥʘ ʤʦʥʽʪʦʨʽ ʦʧʝʨʘʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʢʪʦʨʥʠʭ ʜʽʘʛʨʘʤ [8], ʥʘ ʷʢʠʭ 
ʘʤʧʣʽʪʫʜʠ ʚʝʢʪʦʨʽʚ ʪʘ ʾʭʥʻ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʤʧʣʝʢʩʥʠʭ 
ʘʤʧʣʽʪʫʜ ʧʨʠʡʥʷʪʠʭ ʩʠʛʥʘʣʽʚ.  

ʅʘ ʨʠʩ. 3, 4 ʧʦʢʘʟʘʥʽ ʚʝʢʪʦʨʥʽ ʜʽʘʛʨʘʤʠ ʥʘʧʨʫʛ ʥʘ ʚʠʭʦʜʽ 6 ï 4 ʎʇʄ ʙʝʟ ʢʦʨʝʢʮʽʾ ʪʘ ʟ 
ʢʦʨʝʢʮʽʻʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʡʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʩʠʛʥʘʣʫ. ɸʤʧʣʽʪʫʜʠ ʚʝʢʪʦʨʽʚ, ʚʽʜʦʙʨʘʞʝʥʠʭ ʥʘ ʜʽʘʛʨʘʤʘʭ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʦʜʫʣʶ 
ʢʦʤʧʣʝʢʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ, ʘ ʢʫʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ï ʬʘʟʘʤ (ʚʽʜʥʦʩʥʦ ʬʘʟʠ 
ʢʘʥʘʣʫ, ʧʨʠʡʥʷʪʦʛʦ ʟʘ ʝʪʘʣʦʥʥʠʡ). 
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ʅʝʧʦʚʥʝ ʟʚʝʜʝʥʥʷ ʚʝʢʪʦʨʽʚ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʟʘ ʟʦʚʥʽʰʥʽʤ ʂʉ (ʨʠʩ. 4) ʧʦʷʩʥʶʻʪʴʩʷ: 
ʥʝʽʜʝʘʣʴʥʽʩʪʶ ʧʦʣʷ ʥʘ ʘʧʝʨʪʫʨʽ ʧʨʠʡʤʘʣʴʥʦʾ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ ʯʝʨʝʟ ʚʧʣʠʚ ʚʽʜʙʠʪʪʷ 

ʂʉ ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʩʠʛʥʘʣʽʚ ʧʨʘʮʶʶʯʦʾ ʥʝʧʦʜʘʣʽʢ (ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 
100 ʤ) ʈʃʉ Ăʅʘʷʜʘ-5ò; 

ʚʧʣʠʚʦʤ ʚʥʫʪʨʽʰʥʽʭ ʰʫʤʽʚ ʧʨʠʡʤʘʣʴʥʠʭ ʪʨʘʢʪʽʚ (ʜʣʷ ʦʩʣʘʙʣʝʥʥʷ ʮʽʻʾ ʧʨʠʯʠʥʠ 
ʥʝʦʙʭʽʜʥʦ ʧʽʜʥʽʤʘʪʠ ʨʽʚʝʥʴ ʂʉ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʝʥʩʘʮʽʻʶ ʚʪʨʘʪ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʪʨʘʢʪʽ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʴʦʛʦ ʩʠʛʥʘʣʫ). 

ʇʦʪʝʥʮʽʡʥʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʚʠʨʽʚʥʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʜʘʯʽ ʨʝʘʣʴʥʠʭ 
ʧʨʠʡʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʧʨʠ ʢʦʨʝʢʮʽʾ ʪʨʘʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʂʉ. ʇʦʭʠʙʢʠ ʪʘʢʦʾ ʢʦʨʝʢʮʽʾ ʩʪʘʥʦʚʠʣʠ ʯʘʩʪʢʠ ʚʽʜʩʦʪʢʘ ʟʘ ʘʤʧʣʽʪʫʜʦʶ ʡ 
ʯʘʩʪʢʠ ʛʨʘʜʫʩʘ ʟʘ ʬʘʟʦʶ (ʨʠʩ. 5). 

ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 
ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ [7] ʤʝʪʦʜʫ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʯʥʠʭ 
ʢʘʥʘʣʽʚ ʎɸʈ. 
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�J�b�k�����������J�_�a�m�e�v�l�Z�l�b���d�h�j�_�d�p�•�€���o�Z�j�Z�d�l�_�j�b�k�l�b�d���i�j�b�c�f�Z�e�v�g�b�o���d�Z�g�Z�e�•�\���a�Z���^�h�i�h�f�h�]�h�x��

�\�g�m�l�j�•�r�g�v�h�]�h���D�K��

ʅʘ �^�j�m�]�h�f�m�� �_�l�Z�i�• ʚʠʧʨʦʙʫʚʘʥʴ ʈʃʉ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʧʝʨʝʚʽʨʮʽ 
ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ ʨʘʜʽʦʣʦʢʘʮʽʡʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. 
ʈʘʜʽʦʣʦʢʘʮʽʡʥʠʤʠ ʮʽʣʷʤʠ ʙʫʣʠ ʥʘʜʚʦʜʥʽ ʦʙôʻʢʪʠ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʈʃʉ ʥʘ 
ʤʦʤʝʥʪ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʗʢ ʽʥʩʪʨʫʤʝʥʪ ʦʙôʻʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʣʘʟʝʨʥʠʡ ʜʘʣʝʢʦʤʽʨ ɼɸʂ-2, 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʤʽʨʶʚʘʣʘʩʷ ʜʘʣʴʥʽʩʪʴ ʜʦ ʦʙôʻʢʪʘ ʡ ʥʘʧʨʷʤʦʢ ʥʘ ʥʴʦʛʦ.  

ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ +18...23Áʉ, ʤʽʥʣʠʚʘ 
ʭʤʘʨʥʽʩʪʴ, ʚʽʪʝʨ ʧʦʤʽʨʥʠʡ ʜʦ 5...7 ʤ/ʩ, ʭʚʠʣʶʚʘʥʥʷ ʤʦʨʷ ʚʽʜ 1 ʜʦ 2...3 ʙʘʣʽʚ. 

ʈʘʜʽʦʪʝʭʥʽʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʫʩʢʣʘʜʥʶʚʘʣʘʩʴ ʮʽʣʦʜʦʙʦʚʦʶ ʨʦʙʦʪʦʶ ʚ ʨʝʞʠʤʽ ʢʨʫʛʦʚʦʛʦ 
ʦʛʣʷʜʫ ʈʃʉ Ăʅʘʷʜʘ -5ò ʟ ʣʦʮʤʘʥʩʴʢʦʛʦ ʧʦʩʪʘ ʥʘ ʚʽʜʜʘʣʽ ʙʣʠʟʴʢʦ 100 ʤ, ʨʦʙʦʯʘ ʯʘʩʪʦʪʘ ʷʢʦʾ 
ʧʨʘʢʪʠʯʥʦ ʟʙʽʛʘʣʘʩʴ ʽʟ ʯʘʩʪʦʪʦʶ ʧʝʨʝʜʘʚʘʯʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʈʃʉ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 
ʥʝʩʠʥʭʨʦʥʥʠʭ ʟʘʚʘʜ ʥʘ ʚʭʦʜʘʭ ʧʨʠʡʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʢʦʨʦʪʢʠʭ 
ʟʦʥʜʫʚʘʣʴʥʠʭ ʽʤʧʫʣʴʩʘʭ. 

ʈʦʙʦʪʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʈʃʉ ʚʝʣʘʩʷ ʫ ʩʝʢʪʦʨʘʭ: 18 ʛʨʘʜʫʩʽʚ ʟʘ ʢʫʪʦʤ ʤʽʩʮʷ ʪʘ Ñ 30 
ʛʨʘʜʫʩʽʚ ʟʘ ʘʟʠʤʫʪʦʤ ï ʫ ʨʝʞʠʤʽ ʧʨʠʡʦʤʫ ʩʠʛʥʘʣʽʚ; Ñ15 ʛʨʘʜʫʩʽʚ ʟʘ ʢʫʪʦʤ ʤʽʩʮʷ ʪʘ Ñ 10 
ʛʨʘʜʫʩʽʚ ʟʘ ʘʟʠʤʫʪʦʤ ï ʫ ʨʝʞʠʤʽ ʟʦʥʜʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜʘʚʘʯ ʦʧʨʦʤʽʥʶʚʘʚ ʚʽʜʨʘʟʫ 
ʚʝʩʴ ʟʘʟʥʘʯʝʥʠʡ ʩʝʢʪʦʨ ʧʨʦʩʪʦʨʫ, ʘ ʧʨʠʡʦʤ ʚʽʜʙʠʪʠʭ ʩʠʛʥʘʣʽʚ ʚʽʜʙʫʚʘʚʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʫʩʽʭ 
ʥʘʧʨʷʤʽʚ ʫ ʤʝʞʘʭ ʩʝʢʪʦʨʘ ʨʦʙʦʪʠ ʧʨʠʡʤʘʣʴʥʦʾ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ. ʋʟʛʦʜʞʝʥʥʷ ʧʦʣʦʞʝʥʴ 
ʨʦʙʦʯʠʭ ʩʝʢʪʦʨʽʚ ʧʨʠʡʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʡ ʧʝʨʝʜʘʚʘʯʘ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʦʧʪʠʯʥʠʭ ʚʽʟʠʨʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʣʦʢʘʮʽʾ ʚʽʜʦʙʨʘʞʘʣʠʩʷ ʥʘ ʩʝʢʪʦʨʥʠʭ ʨʦʟʛʦʨʪʢʘʭ Ăʜʘʣʴʥʽʩʪʴ ï ʢʫʪ ʤʽʩʮʷò ʽ 
Ăʜʘʣʴʥʽʩʪʴ ï ʘʟʠʤʫʪò ʤʦʥʽʪʦʨʘ ʦʧʝʨʘʪʦʨʘ ʈʃʉ ʫ ʚʠʛʣʷʜʽ:  

ʧʝʨʚʠʥʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʧʝʨʝʚʠʱʠʚ ʫʩʪʘʥʦʚʣʝʥʠʡ ʧʦʨʽʛ ʚʠʷʚʣʝʥʥʷ; 
ʚʽʜʤʽʪʦʢ ʚʠʷʚʣʝʥʠʭ ʮʽʣʝʡ; 
ʚʽʜʤʽʪʦʢ ʮʽʣʝʡ, ʟʘʭʦʧʣʝʥʠʭ ʥʘ ʪʨʘʻʢʪʦʨʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ. 
ʂʨʽʤ ʪʦʛʦ, ʥʘ ʤʦʥʽʪʦʨ ʚʠʚʦʜʠʣʘʩʷ ʪʘʙʣʠʮʷ ʬʦʨʤʫʣʷʨʽʚ ʩʫʧʨʦʚʦʜʞʫʚʘʥʠʭ ʮʽʣʝʡ ʟ 

ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʥʦʤʝʨ ʮʽʣʽ; ʟʥʘʯʝʥʥʷ ʾʾ ʢʦʦʨʜʠʥʘʪ (ʘʟʠʤʫʪ, ʜʘʣʴʥʽʩʪʴ, ʚʠʩʦʪʘ); 
ʟʥʘʯʝʥʥʷ ʢʫʨʩʦʚʦʛʦ ʢʫʪʘ, ʢʫʨʩʦʚʦʾ ʡ ʚʝʨʪʠʢʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʝʡ; ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 
ʚʽʜʤʽʪʦʢ ʮʽʣʽ; ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʽʜʣʽʢʫ ʚ ʜʝʮʠʙʝʣʘʭ. 
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ʅʘ ʧʘʥʝʣʽ ʢʝʨʫʚʘʥʥʷ ʬʽʢʩʫʚʘʣʠʩʷ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʈʃʉ, ʧʘʨʘʤʝʪʨʠ ʚʠʧʨʦʤʽʥʶʚʘʥʠʭ 
ʽʤʧʫʣʴʩʥʠʭ ʩʠʛʥʘʣʽʚ, ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʟʦʥʜʫʚʘʥʥʷ, ʦʙʤʽʨʶʚʘʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ 
ʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʥʘʯʝʥʥʷ ʦʙʨʘʥʦʛʦ ʧʦʨʦʛʘ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʫ, ʢʽʣʴʢʽʩʪʴ 
ʚʠʷʚʣʝʥʠʭ ʩʠʛʥʘʣʽʚ. ɺʠʛʣʷʜ ʧʘʥʝʣʽ ʽʥʜʠʢʘʮʽʾ ʡ ʢʝʨʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʈʃʉ 
ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 6.  

 
�J�b�k�����������<�b�]�e�y�^���i�Z�g�_�e�•���•�g�^�b�d�Z�p�•�€���c���d�_�j�m�\�Z�g�g�y���\���j�h�[�h�q�h�f�m���j�_�`�b�f�• 

ʇʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʩʝʨʚʽʩʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʽʩʥʫʶʯʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʜʦʟʚʦʣʷʣʦ ʚʽʜʦʙʨʘʟʠʪʠ ʥʘ ʧʘʥʝʣʽ ʤʦʥʽʪʦʨʘ ʦʧʝʨʘʪʦʨʘ ʯʘʩʦʚʽ ʡ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʨʠʡʥʷʪʠʭ ʩʠʛʥʘʣʽʚ, ʟʥʘʯʝʥʥʷ ʦʙʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʜʘʣʴʥʽʩʪʴ, ʘʟʠʤʫʪ, ʢʫʪ ʤʽʩʮʷ, 
ʨʘʜʽʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ) ʚʠʷʚʣʝʥʠʭ ʜʞʝʨʝʣ ʩʠʛʥʘʣʽʚ ʪʘ ʽʥʰʽ ʜʘʥʽ. 

ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʈʃʉ ʟ ʎɸʈ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʡ ʩʪʽʡʢʦ 
ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʥʘʜʚʦʜʥʽ ʦʙôʻʢʪʠ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʚ ʦʟʥʘʯʝʥʦʤʫ ʨʦʙʦʯʦʤʫ 
ʩʝʢʪʦʨʽ, ʟʦʢʨʝʤʘ: ʤʦʨʩʴʢʽ ʙʫʾ, ʨʫʭʦʤʽ ʡ ʥʝʨʫʭʦʤʽ ʯʦʚʥʠ, ʚʽʪʨʠʣʴʥʽ ʡ ʤʦʪʦʨʥʽ ʷʭʪʠ, ʢʘʪʝʨʠ, 
ʩʫʜʥʘ ʪʘ ʢʦʨʘʙʣʽ ʩʝʨʝʜʥʴʦʾ ʡ ʚʝʣʠʢʦʾ ʪʦʥʥʘʞʥʦʩʪʽ. 

ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʩʫʭʦʚʘʥʪʘʞʫ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ 7574 ʤ, 
ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʨʫʭʫ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1, ʜʝ �� ���o�F , 

�� ���o�V  ï ʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʡ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ ( �E ï ʘʟʠʤʫʪ, �'  ï ʚʽʜʩʪʘʥʴ, �H ï ʢʫʪ ʤʽʩʮʷ, �I  ï ʜʦʧʣʝʨʽʚʩʴʢʠʡ ʟʩʫʚ ʯʘʩʪʦʪʠ ʫ ɻʮ, 
�9  ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ), �1 ï ʢʽʣʴʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʡ ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. 

�L�Z�[�e�b�p�y������

�� ���E�F  ů(��) �F(�' ), ů(�' ) �F(�0), ů(�0) �F( �I ), ů( �I ) �F(�9 ), ů(�9 ) �1��

ʛʨʘʜʫʩ ʤʝʪʨ ʛʨʘʜʫʩ ɻʝʨʮ ʤ/ʩ  
5,082 0,348 7574 3,994 -4,76 0,101 1,41 2,403 0,022 0,038 264 
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ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʦʢʨʝʤʦʛʦ ʯʦʚʥʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʚʽʜʜʘʣʽ 1824 ʤ, 
ʦʪʨʠʤʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʟʚʝʜʝʥʽ ʫ ʪʘʙʣ. 2.  

�L�Z�[�e�b�p�y������

�� ���E�F  ů(��) �F(�' ), ů(�' ) �F(�0), ů(�0) �F( �I ), ů( �I ) �F(�9 ), ů(�9 ) �1��

ʛʨʘʜʫʩ ʤʝʪʨ ʛʨʘʜʫʩ ɻʝʨʮ ʤ/ʩ  
-5,23 0,082 1824 4,076 -0,75 0,027 7,313 2,397 0,116 0,038 40 

ʋ ʨʝʞʠʤʽ ʦʜʥʦʟʥʘʯʥʦʾ ʜʘʣʴʥʦʩʪʽ ʧʦʩʣʽʜʦʚʥʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʽ 
ʭʘʨʘʢʪʝʨʥʽ ʥʘʜʚʦʜʥʽ ʮʽʣʽ: 

ɺʝʣʠʢʠʡ ʧʨʦʪʠʯʦʚʥʦʚʠʡ ʢʦʨʘʙʝʣʴ (ɺʇʂ) Ăʂʝʨʯò ï ʟ ʜʘʣʴʥʦʩʪʽ 14,43 ʢʤ ʜʦ ʚʽʜʩʪʘʥʽ 
34,5 ʢʤ (ʨʠʩ. 7, 8; ʧʘʨʘʤʝʪʨʠ ʩʠʛʥʘʣʫ, ʱʦ ʚʠʧʨʦʤʽʥʶʚʘʚʩʷ: ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ ï 5,12 ʤʢʩ, 
ʩʢʚʘʞʥʽʩʪʴ ï 159, ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʫ ʧʘʯʮʽ ï 256, ʪʦʙʪʦ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʢʦʛʝʨʝʥʪʥʦʛʦ 
ʥʘʢʦʧʠʯʝʥʥʷ ʩʠʛʥʘʣʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʜʥʽʻʾ ʧʦʟʥʘʯʢʠ ʮʽʣʽ ʩʪʘʥʦʚʠʚ 208,4 ʤʩ); 

ʧʽʜʚʦʜʥʠʡ ʯʦʚʝʥ ʫ ʥʘʜʚʦʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʨʠʩ. 9) ï ʥʘ ʚʽʜʩʪʘʥ  ̔8,9 ʢʤ; 
ʥʝʚʝʣʠʢʘ ʷʭʪʘ, ʱʦ ʨʫʭʘʣʘʩʴ, ï ʥʘ ʚʽʜʩʪʘʥ  ̔9,76 ʢʤ. 

 

�J�b�k�����������N�h�l�h�a�g�•�f�h�d���_�d�j�Z�g�m���f�h�g�•�l�h�j�Z���h�i�_�j�Z�l�h�j�Z���J�E�K���a���P�:�J���i�j�b���k�m�i�j�h�\�h�^�`�_�g�g�•���<�I�D��
�Ä�D�_�j�q�´���g�Z���\�•�^�k�l�Z�g�•���������������d�f��



______________________________________Збірник наукових праць ЖВІ НАУ. Випуск 2 

 155 

��
�J�b�k�����������<�I�D���Ä�D�_�j�q�´�� �J�b�k�����������I�•�^�\�h�^�g�b�c���q�h�\�_�g���m���g�Z�^�\�h�^�g�h�f�m��

�i�h�e�h�`�_�g�g�•�����g�Z���]�h�j�b�a�h�g�l�•����

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʣʴʥʦʩʪʽ ʈʃʉ ʟ ʜʘʥʠʤʠ ʣʘʟʝʨʥʦʛʦ ʜʘʣʝʢʦʤʽʨʘ 
ɼɸʂ-2 ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʥʝʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ 3...10 ʤ, ʘ ʜʣʷ ʨʫʭʦʤʠʭ ï ʜʦ 30 ʤ. ʇʨʠ 
ʮʴʦʤʫ ʥʘ ʧʽʜʩʪʘʚʽ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʡ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʦʙôʻʢʪʽʚ 
ʣʦʢʘʮʽʾ ʣʘʟʝʨʥʠʤ ʜʘʣʝʢʦʤʽʨʦʤ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʷʚʣʝʥʠʭ ʮʽʣʝʡ. ʋ ʮʽʣʦʤʫ, 
ʟʽʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʣʴʥʦʩʪʽ ʡ ʘʟʠʤʫʪʘ ʮʽʣʝʡ ʟ ʜʘʥʠʤʠ ʣʘʟʝʨʥʦʛʦ 
ʜʘʣʝʢʦʤʽʨʘ ʧʦʢʘʟʘʣʦ ʾʭʥʶ ʨʦʟʙʽʞʥʽʩʪʴ ʫ ʤʝʞʘʭ ʧʘʩʧʦʨʪʥʦʾ ʪʦʯʥʦʩʪʽ ʧʨʠʣʘʜʫ ɼɸʂ-2.  

ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʠ ʪʘʢʦʞ ʧʝʨʝʚʽʨʝʥʽ ʨʦʟʰʠʨʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 
ʈʃʉ ʟ ʎɸʈ, ʘ ʩʘʤʝ: 

ʩʪʽʡʢʘ ʨʦʙʦʪʘ ʟ ʧʦʷʚʦʶ ʚʽʜʤʦʚʠ ʚ ʦʜʥʦʤʫ ʘʙʦ ʢʽʣʴʢʦʭ ʧʨʠʡʤʘʣʴʥʠʭ ʢʘʥʘʣʘʭ, ʟʦʢʨʝʤʘ 
ʧʨʠ ʚʽʜʤʦʚʽ ʪʨʴʦʭ ʟ ʯʦʪʠʨʴʦʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʽʥʽʡʦʢ ʝʣʝʤʝʥʪʽʚ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ; 

ʧʨʠʚôʷʟʢʘ ʤʽʩʮʝʚʠʭ ʧʨʝʜʤʝʪʽʚ, ʚʠʷʚʣʝʥʠʭ ʽ ʩʫʧʨʦʚʦʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʜʦ ʢʘʨʪʠ 
ʤʽʩʮʝʚʦʩʪʽ; 

ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʣʘʩʥʠʭ ʢʦʦʨʜʠʥʘʪ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʈʃʉ; 
ʚʨʘʭʫʚʘʥʥʷ ʧʦʚʦʨʦʪʫ ʘʥʪʝʥʠ ʚʠʨʦʙʫ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʢʘʨʪʽ; 
ʟʘʛʣʫʰʝʥʥʷ ʩʠʛʥʘʣʽʚ ʤʽʩʮʝʚʠʭ ʧʨʝʜʤʝʪʽʚ; 
ʨʦʙʦʪʘ ʟ ʨʽʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʠʚʘʣʦʩʪ  ̔ʪʘ ʩʢʚʘʞʥʦʩʪ  ̔ʟʦʥʜʫʚʘʣʴʥʠʭ ʽʤʧʫʣʴʩʽʚ; 
ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʮʽʣʝʡ ʫ ʨʝʞʠʤʽ ʢʚʘʟʽʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 
ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʨʦʶ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʥʝʩʠʥʭʨʦʥʥʦʾ ʽʤʧʫʣʴʩʥʦʾ ʟʘʚʘʜʠ, 

ʩʪʚʦʨʶʚʘʥʦʾ ʈʃʉ Ăʅʘʷʜʘ-5ò. 
ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʈʃʉ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʜʦʱʫ ʡ ʚʽʪʨʫ (ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʽʡʢʝ 

ʚʠʷʚʣʝʥʥʷ ʥʘʜʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 8 ʢʤ ʪʘ ʩʫʧʨʦʚʽʜ ʮʽʣʝʡ ʪʠʧʫ Ăʰʣʶʧʢʘò ʡ 
Ăʙʘʨʢʘʩò). 

�<�b�k�g�h�\�d�b�� ʇʨʦʚʝʜʝʥʽ ʥʘʪʫʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʘʟʢʘ 64-ʢʘʥʘʣʴʥʦʾ 
ʈʃʉ, ʚʠʢʦʥʘʥʦʾ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʎɸʈ, ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ 
[6], ʨʝʘʣʽʟʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ [1 ï 5] ʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦ-ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʦʢʨʝʤʘ, ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ: 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ ʧʨʦʩʪʦʨʦʚʦʾ (ʽ ʯʘʩʪʦʪʥʦʾ) ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʩʪʽ 
ʧʨʠʡʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʎɸʈ ʥʘ ʩʫʯʘʩʥʽʡ ʝʣʝʤʝʥʪʥʽʡ ʙʘʟʽ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ; 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʮʠʬʨʦʚʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʜʘʯʽ 
ʧʨʠʡʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, ʱʦ ʨʝʘʣʴʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʤʽʥʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʜʘʯʽ ʙʽʣʷ 
ʢʽʣʴʢʦʭ ʦʜʠʥʠʮʴ ʚʽʜʩʦʪʢʽʚ ʟʘ ʘʤʧʣʽʪʫʜʦʶ ʡ ʯʘʩʪʦʢ ʛʨʘʜʫʩʘ ʟʘ ʬʘʟʦʶ; 
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ʚʠʩʦʢʘ ʢʦʛʝʨʝʥʪʥʽʩʪʴ ʈʃʉ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʫʩʽʭ ʨʘʜʽʦ- ʽ 
ʢʝʨʫʶʯʠʭ ʩʠʛʥʘʣʽʚ ʟ ʢʦʣʠʚʘʥʴ ʻʜʠʥʦʛʦ ʩʪʘʙʽʣʴʥʦʛʦ ʢʚʘʨʮʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʯʘʩʪʦʪʠ 100 ʄɻʮ; 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʾʭʥʴʦʾ 
ʢʽʣʴʢʦʩʪʽ ʚ ʝʣʝʤʝʥʪʽ ʨʦʟʨʽʟʥʝʥʥʷ (ʟʘ ʢʫʪʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʽ ʰʚʠʜʢʽʩʪʶ); 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʙʘʛʘʪʦʽʤʧʫʣʴʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʦʚʠʭ 
ʢʦʦʨʜʠʥʘʪ ʽ ʰʚʠʜʢʦʩʪʽ ʮʽʣʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʜʨʝʣʝʾʚʩʴʢʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ; 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʨʘʻʢʪʦʨʥʦʛʦ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʮʽʣʝʡ; 
ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʩʧʽʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʽʥʜʠʢʘʪʦʨʘ 

ʦʪʨʠʤʘʥʠʭ ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ ʜʘʥʠʭ ʽ ʢʘʨʪ  ̔ʤʽʩʮʝʚʦʩʪʽ; 
ʟʨʫʯʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ ʈʃʉ ʬʦʨʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʝʢʨʘʥʽ ʽʥʜʠʢʘʪʦʨʘ ʚ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ; 
ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙôʻʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʨʠʡʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʈʃʉ ʽʟ ʎɸʈ; 
ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʟʙʝʨʝʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠʡʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʈʃʉ 

ʟ ʎɸʈ ʧʨʠ ʚʠʭʦʜʽ ʟ ʣʘʜʫ ʢʽʣʴʢʦʭ ʬʽʟʠʯʥʠʭ ʧʨʠʡʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ; 
ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦ-ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʈʃʉ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʚʝʩʴ ʮʠʢʣ ʾʾ ʙʦʡʦʚʦʾ ʨʦʙʦʪʠ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ; 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʘʥʦʾ ʤʝʪʦʜʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʈʃʉ, ʚʠʢʦʥʘʥʦʾ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ ʎɸʈ. 
ɼʦʩʚʽʜ, ʟʜʦʙʫʪʠʡ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʈʃʉ, ʪʘ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʟʫʣʴʪʘʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʩʧʽʰʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʈʃʉ ʟ 
ʎɸʈ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʚ ʙʠ ʚʠʤʦʛʘʤ ʞʦʨʩʪʢʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚ ʨʦʟʛʣʷʥʫʪʦʤʫ ʪʘ 
ʙʽʣʴʰʦʤʫ ʬʦʨʤʘʪʘʭ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ. 
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1. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 33256. ʄʇʂ7 G 01 S 13/08-13/44, G 01 S 7/02-7/46, 
H 02 K 15/00-15/16. ʇʨʠʩʪʨʽʡ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ / ʉʣʶʩʘʨ ɺ. ɯ., 
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