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�„�•�„�†�‹�•�‹ �‡�‹�x�‹�‚�o�‡�•�y�• �„�ˆ�€�…�ˆ�†�‹ �v�•�‚�v�ˆ�†�„�v �z�…�•�•�ˆ�•�ˆ�‡�‰�ˆ �…�‰�‡�•�m�‰�†�•�y�…�‹�}�}�~ �‰ 
�‰�„�„�‚�ˆ�•�•�•�‹�‡�‰�v �`�z�‰�†�ˆ�‚�‰�v �c�ˆ�€.  
�?�^�J�N�U�9�Z�b�Z�V �  ̀�]�G�T�N�B�P�^�[�`�^. �Y �…�ˆ�x�|�‚�o�†�‹�†�ˆ �‰�„�„�‚�ˆ�•�•�•�‹�‡�‰�v �w�~�‚�‰ �•�w�‡�‹�…�|-
�n�ˆ�‡�~ �†�ˆ�‡�•�ˆ�‡�m�‰�‰ �€ �•�ˆ�„�†�…�|�€�†�‰�•�‡�~�} �‰�x�}�ˆ�‡�ˆ�‡�‰�v�} �‡�ˆ�s�†�…�•�e�‰�‚�•�• �‰ �`�z�‰�†�ˆ-
�‚�‰�‹�‚�o�‡�~�r �€�‚�ˆ�†�•�€ �| �„�†�‹�n�‰�…�•�•�‹�‡�‡�~�r �…�‹�w�•�†�‡�‰�€�•�•, �‡�‹�r�•�•�v�c�‰�r�„�v �• �€�•�‡ 
�†�‹�€�†�ˆ �„ �r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l. �H�~�‚�• �•�~�v�•�‚�ˆ�‡�• �|�•�ˆ�‚�‰�u�ˆ�‡�‰�ˆ �€�•�‚�‰-
�u�ˆ�„�†�•�‹ �}�‹�€�…�•�e�‹�y�•�•, �„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�|�l�c�ˆ�ˆ �• �z�•�•�~�j�ˆ�‡�‰�‰ �e�‹�y�•�m�‰�†�‹�…�‡�•�s 
�‹�€�†�‰�•�‡�•�„�†�‰ �‰�}�}�|�‡�•�€�•�}�z�ˆ�†�ˆ�‡�†�‡�~�r �€�‚�ˆ�†�•�€ �‰ �‹�€�†�‰�•�‹�m�‰�‰ �€�‚�ˆ�†�•�u�‡�•�y�• �‰�}-
�}�|�‡�‰�†�ˆ�†�‹ �| �…�‹�w�•�†�‡�‰�m �• �€�•�‡�†�‹�€�†�‡�•�} �z�ˆ�…�‰�•�•�ˆ. 
�!�b�R�U�1�3�^�[�`�^. �I�‹�‰�w�•�‚�ˆ�ˆ �•�~�…�‹�n�ˆ�‡�‡�~�}�‰ �z�•�€�‹�x�‹�†�ˆ�‚�v�}�‰ �• �•�m�ˆ�‡�€�ˆ �•�†�„�…�•�u�ˆ�‡-
�‡�~�r �`�e�e�ˆ�€�†�•�•, �„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�|�l�c�‰�r �• �•�ˆ�„�†�…�|�€�†�‰�•�‡�~�r �‰�x�}�ˆ�‡�ˆ�‡�‰�v�r, �v�•-
�‚�v�l�†�„�v �|�•�ˆ�‚�‰�u�ˆ�‡�‰�ˆ �€�‚�ˆ�†�•�€ �„ �€�‹�…�‰�•�…�ˆ�€�„�‰�„�•�} �‰ �„�‡�‰�n�ˆ�‡�‰�ˆ �‡�•�…�}�‹�‚�o�‡�~�r 
�`�z�‰�†�ˆ�‚�‰�‹�‚�o�‡�~�r �€�‚�ˆ�†�•�€, �x�‡�‹�u�ˆ�‡�‰�ˆ �€�•�†�•�…�~�r �w�~�‚�• �}�‹�€�„�‰�}�‹�‚�o�‡�~�} �| �‚�‰�m, 
�€�•�‡�†�‹�€�†�‰�…�|�l�c�‰�r �„ �‹�„�w�ˆ�„�†�•�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l, �‰ �z�…�•�•�•�‚�n�‹�‚�• �x�‡�‹�u�‰-
�†�ˆ�‚�o�‡�• �•�†�‚�‰�u�‹�†�o�„�v �| �‚�‰�m �•�„�†�‹�‚�o�‡�~�r �•�•�|�r �‰�„�„�‚�ˆ�•�•�•�‹�‡�‡�~�r �y�…�|�z�z.

The condition of the buccal epithelium and rhinocytogram of workers under the influ-
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Introduction. The article presents data on the cytological status of the nasal 
mucosa (NM) and buccal epithelium of the cheeks (BECH) in female interns 
exposed to chrysotile asbestos-containing dust. 
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Buccal epithelium of the oral cavity 
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Trained workers

The aim of the study was to evaluate the long-term cytological changes in 
the NM and BECH in women working at the chrysotile – asbestos produc-
tion of Kostanay Minerals JSC.  
Materials and methods of research. An important methodological approach 
in the study of the condition of the nasal mucosa by determining the cyto-
logical composition of nasal secretions is to conduct a rhinocytogram and 
an examination of the epithelium of the cheeks. 
Results and discussion. As a result of the study, trends towards destructive 
changes in neutrophils and epithelial cells were found in interns working in 
contact with chrysotile-containing dust. An increase in the number of 
macrophages was revealed, indicating an increase in the phagocytic activity 
of immunocompetent cells and activation of cellular immunity in female 
workers during the contact period. 
Conclusion. The most pronounced indicators in the assessment of delayed 
effects, indicating destructive changes, are an increase in cells with kary-
orexis and a decrease in normal epithelial cells, the value of which was max-
imum in persons in contact with asbestos-containing dust, and continued to 
differ significantly in persons of the other two studied groups. 

�*�Z�h�]�h�f�k�h 
 
     �[�•�‡�‰�} �‰�x �•�„�‡�•�•�‡�~�r �z�|�†�ˆ�s �z�•�„�†�|�z�‚�ˆ�‡�‰�v �•�x�•�ˆ�j�ˆ�‡-
�‡�~�r �u�‹�„�†�‰�m �‰ �•�•�‚�•�€�•�‡ �z�~�‚�‰ �• �•�…�y�‹�‡�‰�x�} �v�•�‚�v�ˆ�†�„�v �‰�‡-
�y�‹�‚�v�m�‰�•�‡�‡�~�s �z�|�†�o. �Y�ˆ�…�r�‡�‰�ˆ �•�~�r�‹�†�ˆ�‚�o�‡�~�ˆ �z�|�†�‰ �z�•�„ 
�†�•�v�‡�‡�• �€�•�‡�†�‹�€�†�‰�…�|�l�† �„ �u�|�n�ˆ�…�•�•�‡�~�}�‰ �‹�y�ˆ�‡�†�‹�}�‰ �‰ �z�•-
�€�…�~�†�~ �€�‚�ˆ�†�€�‹�}�‰ �`�z�‰�†�ˆ�‚�‰�‹�‚�o�‡�•�s �†�€�‹�‡�‰, �‹ �z�…�‰ �•�‚�‰-
�†�ˆ�‚�o�‡�•�} �•�•�x�•�ˆ�s�„�†�•�‰�‰ �‡�ˆ�w�‚�‹�y�•�z�…�‰�v�†�‡�•�y�• �e�‹�€�†�•�…�‹, �€ 
�€�•�†�•�…�~�} �•�†�‡�•�„�v�†�„�v �r�‰�}�‰�u�ˆ�„�€�‰�ˆ �„�•�ˆ�•�‰�‡�ˆ�‡�‰�v �„�‚�•�n�‡�•�s 
�„�†�…�|�€�†�|�…�~, �‡�‹�w�‚�l�•�‹�l�†�„�v �•�•�„�z�‹�‚�‰�†�ˆ�‚�o�‡�~�ˆ �…�ˆ�‹�€�m�‰�‰ �• 
�„�‚�‰�x�‰�„�†�•�s �•�w�•�‚�•�u�€�ˆ �z�•�‚�•�„�†�‰ �…�†�‹ �‰ �‡�•�„�‹. �P�•�`�†�•�}�| �•� -̂
�†�‹�‚�o�‡�•�ˆ �‰�x�|�u�ˆ�‡�‰�ˆ �z�…�•�m�ˆ�„�„�•�•, �z�…�•�‰�„�r�•�•�v�c�‰�r �z�…�‰ �•�„�†-
�…�•�} �•�•�„�z�‹�‚�ˆ�‡�‰�‰ �• �•�€�•�‚�•�‡�•�„�•�•�~�r �z�‹�x�|�r�‹�r, �z�•�x�•�•�‚�v�ˆ�† 
�‡�‹�‰�w�•�‚�ˆ�ˆ �†�•�u�‡�• �•�m�ˆ�‡�‰�†�o �e�|�‡�€�m�‰�l �}�ˆ�„�†�‡�•�y�• �‰ �€�‚�-̂
�†�•�u�‡�•�y�• �‰�}�}�|�‡�‰�†�ˆ�†�‹, �z�…�•�y�‡�•�x�‰�…�•�•�‹�†�o �†�ˆ�u�ˆ�‡�‰�ˆ �z�…�•-
�m�ˆ�„�„�‹ �‰ �z�…�ˆ�•�|�z�…�ˆ�•�‰�†�o �z�ˆ�…�ˆ�r�•�• �• �r�…�•�‡�‰�u�ˆ�„�€�|�l �e�•�…�}�|. 
�P�…�•�m�ˆ�„�„�| �•�•�„�z�‹�‚�ˆ�‡�‰�v �• �„�‚�‰�x�‰�„�†�•�s �•�w�•�‚�•�u�€�ˆ �z�…�•�†�‰-
�•�•�„�†�•�‰�† �„�‚�•�n�‡�~�s �}�ˆ�r�‹�‡�‰�x�} �•�†�•�ˆ�†�‡�~�r �x�‹�c�‰�†�‡�~�r �…�ˆ-
�‹�€�m�‰�s. �@�„�‚�‰ �„ �‰�r �z�•�}�•�c�o�l �‡� ̂�|�•�‹�ˆ�†�„�v �|�•�‹�‚�‰�†�o �z�•�„�†�• 
�…�•�‡�‡�ˆ�y�• �‹�y�ˆ�‡�†�‹ �‰�‚�‰ �|�‡�‰�u�†�•�n�‰�†�o �•�‰�…�|�„�‡�•-�w�‹�€�†�ˆ�…�‰�‹�‚�o-
�‡�|�l �}�‰�€�…�•�e�‚�•�…�|, �†�• �z�ˆ�…�„�‰�„�†�‰�…�|�l�c�‹�v �•�•�„�z�‹�‚�‰�†�ˆ�‚�o-
�‡�‹�v �…�ˆ�‹�€�m�‰�v �}�•�n�ˆ�† �z�ˆ�…�ˆ�s�†�‰ �• �r�…�•�‡�‰�u�ˆ�„�€�|�l �e�•�…�}�| 
[1]. �Y�x�‹�‰�}�•�•�†�‡�•�j�ˆ�‡�‰�v �€�‚�ˆ�†�•�€ �H�<�� �‰ �\�[�P�I  �•�„�|-
�c�ˆ�„�†�•�‚�v�l�†�„�v �• �•�w�‚�‹�„�†�‰ �•�„�†�‰�•�}�ˆ�‹�†�‹�‚�o�‡�•�y�• �€�•�}�z 
�‚�ˆ�€�„�‹. �M�„�r�•�•�v �‰�x �`�†�•�y�•, �z�…�ˆ�•�„�†�‹�•�‚�v�ˆ�† �‰�‡�†�ˆ�…�ˆ�„ �w�‹�‚�‹�‡�„ 
�€�‚�ˆ�†�•�€ �€�…�•�•�‰ �• �„�‚�‰�x�‰�„�†�•�s �•�w�•�‚�•�u�€�ˆ �•�„�†�‰�•�}�ˆ�‹�†�‹�‚�o-
�‡�•�y�• �€�•�}�z�‚�ˆ�€�„�‹. �M�x�•�ˆ�„�†�‡�•, �u�†�• �„�|�c�ˆ�„�†�•�|�l�† �•�•� ̂�‚�‰ 
�‡�‰�‰ �x�‹�c�‰�†�~ �„�‚�‰�x�‰�„�†�•�s �•�w�•�‚�•�u�€�‰ �•�~�r�‹�†�ˆ�‚�o�‡�~�r �z�|�†�ˆ�s 
[2]. �P�ˆ�…�•�|�l �‚�‰�‡�‰�l �x�‹�c�‰�†�~ �}�•�n�‡�• �•�z�…�ˆ�•�ˆ�‚�‰�†�o �€�‹�€ 
�„�‚�‰�x�‰�„�†�•-�„�ˆ�€�…�ˆ�†�•�…�‡�|�l (�•�€�‚�l�u�‹�l�c�|�l �…�‹�x�‚�‰�u�‡�~�ˆ 
�€�•�}�z�•�‡�ˆ�‡�†�~ �‡�‹�x�‹�‚�o�‡�•�y�• �„�ˆ�€�…�ˆ�†�‹), �‹ �•�†�•�…�|�l �‚�‰�‡�‰�l 
�x�‹�c�‰�†�~ – �€�‹�€ �†�€�‹�‡�ˆ�•�|�l (�`�z�‰�†�ˆ�‚�‰�s �„�‚�‰�x�‰�„�†�•�s �•�w�•-
�‚�•�u�€�‰ �z�•�‚�•�„�†�‰ �‡�•�„�‹ �‰ �„�|�w�`�z�‰�†�ˆ�‚�‰�‹�‚�o�‡�~�ˆ �†�€�‹�‡�‰, 
�„�†�…�|�€�†�|�…�~). �Y �†�ˆ�r �„�‚�|�u�‹�v�r, �€�•�y�•�‹ �…�ˆ�u�o �‰�•�ˆ�† �•�w �•�†�„�…�•-
�u�ˆ�‡�‡�~�r �`�e�e�ˆ�€�†�‹�r �„ �‰�‡�•�‹�x�‰�ˆ�s �• �y�‚�|�w�‰�‡�| �„�‚�‰�x�‰�„�†�•�s 
�•�w�•�‚�•�u�€�‰, �‡�‹�u�‰�‡�‹�v �„�• �„�†�…�|�€�†�|�… �•�„�†�‰�•�}�ˆ�‹�†�‹�‚�o�‡�•�y�• 
�€�•�}�z�‚�ˆ�€�„�‹, �‰�}�ˆ�‡�‡�• �• �†�•�‚�c� ̂�„�‚�‰�x�‰�„�†�•�s �•�w�•�‚�•�u�€�‰ �‡�‹-
�r�•�•�‰�†�„�v �•�„�‡�•�•�‡�‹�v �u�‹�„�†�o �u�‹�„�†�‰�m �z�~�‚�‰ �‰ �}�‰�€�…�•�w�‡�~�r 

�†�ˆ�‚, �‰ �z�…�•�m�ˆ�„�„ �‰�r �•�x�‹�‰�}�•�•�ˆ�s�„�†�•�‰�v �„ �€�‚�ˆ�†�€�‹�}�‰ �‰�}�}�|�‡-
�‡�•�s �„�‰�„�†�ˆ�}�~ (�z�…�ˆ�n�•�ˆ �•�„�ˆ�y�•, �`�†�• �€�‚�ˆ�†�€�‰ �€�…�•�•�‰ – �‚�‰�}-
�e�•�m�‰�†�~ �‰ �}�•�‡�•�m�‰�†�~, �‹ �†�‹�€�n�ˆ �„�ˆ�y�}�ˆ�‡�†�•�v�•�ˆ�…�‡�~�ˆ �‡�ˆ�s�† 
�…�•�e�‰�‚�~) �•�z�…�ˆ�•�ˆ�‚�v�ˆ�† �•�‹�‚�o�‡�ˆ�s�j�ˆ�ˆ �…�‹�x�•�‰�†�‰�ˆ �„�•�w�~�†�‰�s. 
�P�•�`�†�•�}�| �‰�x�|�u�ˆ�‡�‰�ˆ �„�•�„�†�•�v�‡�‰�v �`�z�‰�†�ˆ�‚�‰�‹�‚�o�‡�~�r �€�‚�ˆ�†�•�€ 
�z�|�†�ˆ�} �•�z�…�ˆ�•�ˆ�‚�ˆ�‡�‰�v �m�‰�†�•�‚�•�y�‰�u�ˆ�„�€�•�y�• �„�•�„�†�‹�•�‹ �‡�‹�x�‹�‚�o-
�‡�•�y�• �„�ˆ�€�…�ˆ�†�‹ �‰ �m�‰�†�•�}�•�…�e�•�‚�•�y�‰�u�ˆ�„�€�•�y�• �„�•�„�†�•�v�‡�‰�v 
�w�|�€�€�‹�‚�o�‡�•�y�• �`�z�‰�†�ˆ�‚�‰�v �v�•�‚�v�ˆ�†�„�v �•�‹�n�‡�~�} �}�ˆ�†�•�•�‰�u�ˆ-
�„�€�‰�} �z�•�•�r�•�•�•�}.  
     �P�…�•�}�~�j�‚�ˆ�‡�‡�‹�v �z�~�‚�o �• �|�„�‚�•�•�‰�v�r �„�•�•�…�ˆ�}�ˆ�‡�‡�•�y�• 
�z�…�•�‰�x�•�•�•�„�†�•�‹ �•�€�‹�x�~�•�‹�ˆ�† �•�•�x�•�ˆ�s�„�†�•�‰�ˆ �‡�‹ �…�ˆ�„�z�‰�…�‹�†�•�…-
�‡�~�s �†�…�‹�€�† �‰, �z�…�ˆ�n�•�ˆ �•�„�ˆ�y�•, �‡�‹ �•�ˆ�…�r�‡�‰�ˆ �•�~�r�‹�†�ˆ�‚�o�‡�~�ˆ 
�z�|�†�‰. �C�u�‰�†�~�•�‹�v, �u�†�• �}�ˆ�n�•�| �„�‚�‰�x�‰�„�†�•�s �z�•�‚�•�„�†�‰ �‡�•�„�‹, 
�y�‚�•�†�€�‰, �y�•�…�†�‹�‡�‰ �‰ �w�…�•�‡�r�•�• �„�|�c�ˆ�„�†�•�|�ˆ�† �†�ˆ�„�‡�‹�v �}�•�…-
�e�•�e�|�‡�€�m�‰�•�‡�‹�‚�o�‡�‹�v �•�x�‹�‰�}�•�„�•�v�x�o, �}�•�n�‡�• �z�…�ˆ�•�z�•�‚�•-
�n�‰�†�o �‡�‹�‚�‰�u�‰�ˆ �ˆ�•�‰�‡�•�y�• �z�‹�†�•�y�ˆ�‡�ˆ�x�‹ �z�…�•�e�ˆ�„�„�‰�•�‡�‹�‚�o 
�‡�~�r �x�‹�w�•�‚�ˆ�•�‹�‡�‰�s �•�ˆ�…�r�‡�‰�r �‰ �‡�‰�n�‡�‰�r �•�~�r�‹�†�ˆ�‚�o�‡�~�r 
�z�|�†�ˆ�s. �U�‡�•�y�•�u�‰�„�‚�ˆ�‡�‡�~�ˆ �‹�•�†�•�…�~ �•�†�}�ˆ�u�‹�l�†, �u�†�• �z�…�•-
�}�~�j�‚�ˆ�‡�‡�‹�v �z�~�‚�o �•�~�x�~�•�‹�ˆ�† �‡�‹�…�|�j�ˆ�‡�‰�v �}�|�€�•�m�‰�‚�‰�‹�…-
�‡�•�y�• �€�‚�‰�…�ˆ�‡�„�‹, �u�†�•, �• �„�•�•�l �•�u�ˆ�…�ˆ�•�o, �„�z�•�„�•�w�„�†�•�|�ˆ�† 
�z�…�•�‡�‰�€�‡�•�•�ˆ�‡�‰�l �z�~�‚�‰ �• �y�‚�|�w�n�ˆ�‚�ˆ�n�‹�c�‰�ˆ �•�†�•�ˆ�‚�~ �…�ˆ�„-
�z�‰�…�‹�†�•�…�‡�•�s �„�‰�„�†�ˆ�}�~ �‰ �z�…�‰�•�•�•�‰�† �€ �…�‹�x�•�‰�†�‰�l �z�…�•�e�ˆ�„-
�„�‰�•�‡�‹�‚�o�‡�•�s �z�‹�†�•�‚�•�y�‰�‰ �•�…�y�‹�‡�•�• �•�~�r�‹�‡�‰�v (�„�|�w- �‰ 
�‹�†�…�•�e�‰�u�ˆ�„�€�‰�} �…�‰�‡�‰�†�‹�}, �z�~�‚�ˆ�•�•�}�| �w�…�•�‡�r�‰�†�|, �z�‡�ˆ�•-
�}�•�€�•�‡�‰�•�x�| �‰ �w�…�•�‡�r�‰�‹�‚�o�‡�•�s �‹�„�†�}�ˆ). �H�•�‚�ˆ�ˆ �„�ˆ�…�o�ˆ�x�‡�|�l 
�•�z�‹�„�‡�•�„�†�o �z�…�ˆ�•�„�†�‹�•�‚�v�l�† �u�‹�„�†�‰�m�~ �‹�„�w�ˆ�„�†�‹, �•�‰�†�‹�l�c�‰�ˆ 
�• �•�•�x�•�|�r�ˆ �‰ �x�‹�•�ˆ�…�n�‰�•�‹�l�c�‰�ˆ�„�v �• �•�~�r�‹�†�ˆ�‚�o�‡�~�r �z�|�†�v�r, 
�„ �u�ˆ�} �„�•�v�x�‹�‡�• �…�‹�x�•�‰�†�‰�ˆ �†�v�n�ˆ�‚�•�s �…�‹�x�‡�•�•�‰�•�‡�•�„�†�‰ �„�‰-
�‚�‰�€�‹�†�•�x�‹ – �‹�„�w�ˆ�„�†�•�x�‹. �Y �`�†�•�} �•�†�‡�•�j�ˆ�‡�‰�‰ �•�„�•�w�•�ˆ 
�x�‡�‹�u�ˆ�‡�‰�ˆ �‰�}�ˆ�ˆ�† �†�•, �u�†�• �•�ˆ�…�r�‡�‰�ˆ �•�~�r�‹�†�ˆ�‚�o�‡�~�ˆ �z�|�†�‰ 
�v�•�‚�v�l�†�„�v «�e�•�…�z�•�„�†�•�}» �‡�‹ �z�|�†�‰ �•�•�x�•�|�j�‡�•�y�• �z�•�†�•�€�‹, 
�‰ �…�‹�x�‚�‰�u�‡�~�ˆ �ˆ�y�• �•�†�•�ˆ�‚�~ �„�†�…�‹�•�‹�l�† �•�† �z�~�‚�‰ �• �…�‹�x�‡�•�s 
�„�†�ˆ�z�ˆ�‡�‰ [3]. 
     �*�^�U�9 �`�T�T�U�^�P�]�O�b�[�`�F – �•�m�ˆ�‡�‰�†�o �•�†�•�‹�‚�ˆ�‡�‡�~�ˆ �m�‰�†�•�‚�•-
�y�‰�u�ˆ�„�€�‰�ˆ �‰�x�}�ˆ�‡�ˆ�‡�‰�v �• �„�‚�‰�x�‰�„�†�•�s �•�w�•�‚�•�u�€�ˆ �z�•�‚�•�„�†�‰ 
�‡�•�„�‹ �‰ �…�†�‹ �| �n�ˆ�‡�c�‰�‡, �…�‹�w�•�†�‹�l�c�‰�r �‡�‹ �r�…�‰�x�•�†�‰�‚-�‹�„-
�w�ˆ�„�†�•�•�•�} �z�…�•�‰�x�•�•�•�„�†�•�ˆ �a�[  «�b�•�„�†�‹�‡�‹�s�„�€�‰�ˆ �}�‰�‡�ˆ-
�…�‹�‚�~». 
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�J�s�T�g�o�<�s 1. �Z�o�n�q�<�o�m�q�\�j�s�[�[�s �o �[�q�j�2�q�[�l�m�j�o�S �[�s�]�h�q�a �f�g�o�]�o�f�m�q�H �q�T�q�g�q�P�h�o �V�q�g�q�f�m�o �n�q�f�s �d �q�T�f�g�l�`�q�a�s�n�n�b�D 
�j�s�T�q�P�o�D �E�l�n�f�h�q�\�q �V�q�g�s  (�>  ± m; �?�U) 
Table 1. Rhinocytogram and morphometry of nasal mucosal smears in the examined female workers (M ± m; DI). 

�9�‹�…�~�‚�€�‹�„�~�‡ �9.�9., �‰ �•�…. �D�•�…�‹�•�•�•�r�…�‹�‡�ˆ�‡�‰�ˆ �b�~�…�y�~�x�„�†�‹�‡�‹

�>�m�`�h�e�k�m�_�^ �k �R�h�`�j�]� ̂�k�b�b�_�h�]�j�Z�m�f�k�P 
 
     �[�w�0�ˆ�€�†�•�} �‰�„�„�‚�ˆ�•�•�•�‹�‡�‰�v �„�†�‹�‚�‰ 60 �u�ˆ�‚�•�•�ˆ�€ – �…�‹�w�•-
�†�‹�l�c�‰�ˆ �n�ˆ�‡�c�‰�‡�~ �• �a�[  «�b�•�„�†�‹�‡�‹�s�„�€�‰�ˆ �}�‰�‡�ˆ�…�‹�‚�~». 
�M�x �‡�‰�r 20 �u�ˆ�‚�•�•�ˆ�€ �x�‹�‡�v�†�~ �‡�‹ �•�w�•�y�‹�†�‰�†�ˆ�‚�o�‡�•�} �€�•�}-
�z�‚�ˆ�€�„�ˆ (�[�b), �…�‹�w�•�†�‹�l�† �• �|�„�‚�•�•�‰�v�r �•�•�x�•�ˆ�s�„�†�•�‰�v �r�…�‰-
�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�‰ �„�• �„�†�‹�n�ˆ�} �‡� ̂�}�ˆ�‡�ˆ�ˆ 20 �‚�ˆ�† 
(�y�…�|�z�z�‹ 1). �\�…�ˆ�•�‡�ˆ�„�}�ˆ�‡�‡�‹�v �€�•�‡�m�ˆ�‡�†�…�‹�m�‰�v �r�…�‰�x�•�†�‰�‚-
�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�‰ �• �•�•�x�•�|�r�ˆ �…�‹�w�•�u�ˆ�s �x�•�‡�~ �•�„�‡�•�•�‡�~�r 
�z�…�•�‰�x�•�•�•�„�†�•�ˆ�‡�‡�~�r �|�u�‹�„�†�€�•�• �[�b �z�• �…�ˆ�x�|�‚�o�†�‹�†�‹�} �}�‡�•-
�y�•�‚�ˆ�†�‡�ˆ�y�• �}�•�‡�‰�†�•�…�‰�‡�y�‹ (2018-2022 �y�y.) �„�‹�‡�‰�†�‹�…�‡�•�s 
�‚�‹�w�•�…�‹�†�•�…�‰�‰ �z�…�ˆ�•�z�…�‰�v�†�‰�v �‡� ̂�z�…�ˆ�•�~�j�‹�‚�‰ �„�…�ˆ�•�‡�ˆ�„-
�}�ˆ�‡�‡�|�l �P�E�b�„�„�€ (2 �}�y/�}3) �‰ �„�•�„�†�‹�•�‰�‚�‰ 1,73±0,23 
(�•�•�•�ˆ�…�‰�†�ˆ�‚�o�‡�~�s �‰�‡�†�ˆ�…�•�‹�‚ (�E�M) 1,24-2,22) �}�y/�}3. �Y�• 
�•�†�•�…�|�l �y�…�|�z�z�| �•�•�j�‚�‰ 20 �n�ˆ�‡�c�‰�‡, �…�‹�w�•�†�‹�l�c�‰�r �‡�‹ 
�•�„�z�•�}�•�y�‹�†�ˆ�‚�o�‡�~�r �z�•�•�…�‹�x�•�ˆ�‚�ˆ�‡�‰�v�r, �‡� ̂�€�•�‡�†�‹�€�†�‰�…�|�l-
�c�‰�r �„ �r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l; �„�†�‹�n �‹�‡�‹�‚�•�y�‰�u-
�‡�~�s (�•�‹�‚�ˆ� ̂– �y�…�|�z�z�‹ 2). �D�•�ˆ�„�o �|�…�•�•�ˆ�‡�o �•�w�c�ˆ�s �x�‹�z�~ 
�‚�ˆ�‡�‡�•�„�†�‰ �„�•�„�†�‹�•�‰�‚ 0,48±0,11 (�E�M 0,25-0,72) �}�y/�}3 
�z�…�‰ �P�E�b �„�„�€ 2,0 �}�y/�}3. �Y �†�…�ˆ�†�o�ˆ�s �y�…�|�z�z�ˆ (20 �…�‹�w�•�†-
�‡�‰�m) �•�w�„�‚�ˆ�•�•�•�‹�‡�~ �‚�‰�m�‹, �z�…�•�…�‹�w�•�†�‹�•�j�‰�ˆ �‡�‹ �•�w�•�y�‹�†�‰-
�†�ˆ�‚�o�‡�•�} �z�…�•�‰�x�•�•�•�„�†�•�ˆ (�• �€�•�‡�†�‹�€�†�ˆ �„ �|�€�‹�x�‹�‡�‡�•�s �z�~ 
�‚�o�l) �‡� ̂�}�ˆ�‡�ˆ�ˆ 15 �‚�ˆ�† �‰ �‡� ̂�€�•�‡�†�‹�€�†�‰�…�|�l�c�‰�ˆ �„ �r�…�‰�x�•-
�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l �‡�‹ �}�•�}�ˆ�‡�† �•�w�„�‚�ˆ�•�•�•�‹�‡�‰�v �‡�‹ 
�z�…�•�†�v�n�ˆ�‡�‰�‰ 10 �‚�ˆ�† (�•�‹�‚�ˆ� ̂– �y�…�|�z�z�‹ 3). �Y�„� ̂�…�‹�w�•�†-
�‡�‰�m�~ �‡�‹ �}�•�}�ˆ�‡�† �•�w�„�‚�ˆ�•�•�•�‹�‡�‰�v �‡� ̂�‰�}�ˆ�‚�‰ �€�‚�‰�‡�‰�u�ˆ-
�„�€�‰�r �z�…�‰�x�‡�‹�€�•�• �x�‹�w�•�‚�ˆ�•�‹�‡�‰�s �„�• �„�†�•�…�•�‡�~ �•�…�y�‹�‡�•�• �‰ 
�„�‰�„�†�ˆ�}. �Y�•�x�…�‹�„�† �…�‹�w�•�†�‡�‰�m - �•�† 40 �•�• 65 �‚�ˆ�†.  
     �E�‚�v �m�‰�†�•�‚�•�y�‰�u�ˆ�„�€�•�y�• �‰�„�„�‚�ˆ�•�•�•�‹�‡�‰�v �•�~�z�•�‚�‡�v�‚�„�v 
�}�‹�x�•�€-�•�†�z�ˆ�u�‹�†�•�€ �„ �z�•�}�•�c�o�l �x�•�‡�•�‹-�•�‹�†�‡�‰�€�‹. �\�†�-̂
�…�‰�‚�o�‡�~�} �•�‹�†�‡�~�} �†�‹�}�z�•�‡�•�} �•�…�‹�c�‹�†�ˆ�‚�o�‡�~�}�‰ �•�•�‰�n�ˆ-
�‡�‰�v�}�‰ �w�…�‹�‚�‰ �„�ˆ�€�…�ˆ�† �„�• �\�[�P�I  �‰ �•�ˆ�‚�‹�‚�‰ �‡�‹ �z�…�ˆ�• 
�}�ˆ�†�‡�~�r �„�†�ˆ�€�‚�‹�r �}�‹�x�€�‰ – �•�†�z�ˆ�u�‹�†�€�‰. �U�‹�x�€�‰ �•�~�„�|�j�‰-
�•�‹�‚�‰ �‡�‹ �•�•�x�•�|�r�ˆ, �•�„�|�c�ˆ�„�†�•�‚�v�‚�‰ �•�€�…�‹�j�‰�•�‹�‡�‰�ˆ �z�• �W�•-
�}�‹�‡�•�•�„�€�•�}�|-�:�‰�}�x�ˆ. �P�…�‰ �}�‰�€�…�•�„�€�•�z�‰�…�•�•�‹�‡�‰�‰ �z�•�•�„�u�‰ 
�†�‹�‡�~ 100 �…�‹�x�‡�~�r �•�‰�•�•�• �€�‚�ˆ�†�•�€ �„ �€�‹�n�•�•�y�• �z�…�ˆ�z�‹�…�‹�†�‹. 
�[�m�ˆ�‡�€�‹ �x�‡�‹�u�‰�}�•�„�†�‰ �…�ˆ�x�|�‚�o�†�‹�†�•�• �z�…�•�•�ˆ�•�ˆ�‡�‹ �z�• t-�€�…�‰-
�†�ˆ�…�‰�l �\�†�o�l�•�ˆ�‡�†�‹ (�… < 0,001). �\�‚�‰�x�o �x�‹�w�‰�…�‹�‚�‹�„�o �‰�x 

�„�…�ˆ�•�‡�ˆ�y�• �‡�•�„�•�•�•�y�• �r�•�•�‹ �•�…�‹�c�‹�†�ˆ�‚�o�‡�~�} �•�•�‰�n�ˆ�‡�‰�ˆ�} 
�x�•�‡�•�‹-�•�‹�†�‡�‰�€�‹ �‰ �‡�‹�‡�•�„�‰�‚�‹�„�o �‡�‹ �z�…�ˆ�•�}�ˆ�†�‡�•�ˆ �„�†�ˆ�€�‚�• 
�•�w�…�‹�†�‡�~�} �•�…�‹�c�ˆ�‡�‰�ˆ�}, �„�†�‹�…�‹�v�„�o �…�‹�„�z�…�ˆ�•�ˆ�‚�‰�†�o �}�‹�†�-̂
�…�‰�‹�‚ �…�‹�•�‡�•�}�ˆ�…�‡�•. �/�‰�€�„�‹�m�‰�v �‰ �•�€�…�‹�j�‰�•�‹�‡�‰�ˆ �}�‹�x�€�•�• 
�•�~�z�•�‚�‡�v�‚�‰�„�o �‹�‡�‹�‚�•�y�‰�u�‡�• �}�‹�x�€�‹�} �€�…�•�•�‰. �Y �`�†�‰�r �}�‹�x-
�€�‹�r �|�u�‰�†�~�•�‹�‚�‰�„�o �€�‹�€ �€�‚�ˆ�†�€�‰ �€�…�•�•�‰, �†�‹�€ �‰ �`�z�‰�†�ˆ�‚�‰-
�‹�‚�o�‡�~�ˆ �€�‚�ˆ�†�€�‰. 
 
 
�F�h�U�\�_�D�`�m�`�^ �k �j�S�b�\�C�]�h�f�k�h 
  
     �P�…�‰ �‹�‡�‹�‚�‰�x�ˆ �…�ˆ�x�|�‚�o�†�‹�†�•�• �‰�„�„�‚�ˆ�•�•�•�‹�‡�‰�v �\�[�P�I  
�w�~�‚�• �•�~�v�•�‚�ˆ�‡�•, �u�†�• �| �…�‹�w�•�u�‰�r �n�ˆ�‡�„�€�•�y�• �z�•�‚�‹ �• �y�…�|�z 
�z� ̂1 (47,88±3,38) �‡�‹�w�‚�l�•�‹�ˆ�†�„�v �‡�ˆ�x�‡�‹�u�‰�†�ˆ�‚�o�‡�•�ˆ �„�‡�‰-
�n�ˆ�‡�‰�ˆ �€�•�‚�‰�u�ˆ�„�†�•�‹ �…�ˆ�„�‡�‰�†�u�‹�†�~�r �`�z�‰�†�ˆ�‚�‰�‹�‚�o�‡�~�r �€�‚�-̂
�†�•�€ �‡�‹ 10 % �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2 (52,84±4,06). 
�[�„�‡�•�•�‡�‹�v �e�|�‡�€�m�‰�v �…�ˆ�„�‡�‰�†�u�‹�†�•�y�• �`�z�‰�†�ˆ�‚�‰�v �…�ˆ�„�z�‰�…�‹-
�†�•�…�‡�•�y�• �†�…�‹�€�†�‹ – �`�†�• �e�‰�‚�o�†�…�‹�m�‰�v �•�x�•�ˆ�j�ˆ�‡�‡�~�r �u�‹�„�†-
�‡�‰�m �•�• �•�•�~�r�‹�ˆ�}�•�} �•�•�x�•�|�r�ˆ, �‹ �†�‹�€�n�ˆ �x�‹�c�‰�†�‡�•-�•�~�•� ̂
�‚�‰�†�ˆ�‚�o�‡�‹�v �u�ˆ�…�ˆ�x �„�ˆ�€�…�ˆ�m�‰�l �„�‚�‰�x�‰, �u�†�• �•�w�ˆ�„�z�ˆ�u�‰�•�‹�ˆ�† 
�|�•�‚�‹�n�‡�ˆ�‡�‰�ˆ �‰ �‹�w�„�•�…�w�m�‰�l �€�„�ˆ�‡�•�w�‰�•�†�‰�€�•�•. �W�ˆ�„�‡�‰�†�u�‹-
�†�~�s �`�z�‰�†�ˆ�‚�‰�s �•�~�z�•�‚�‡�v�ˆ�† �„�•�•�l �e�|�‡�€�m�‰�l �w�‚�‹�y�•�•�‹�…�v 
�„�‚�‹�n�ˆ�‡�‡�•�s �…�‹�w�•�†�ˆ �}�ˆ�…�m�‹�†�ˆ�‚�o�‡�•�y�• �‰ �„�ˆ�€�…�ˆ�†�•�…�‡�•�y�• �‹�z-
�z�‹�…�‹�†�‹ �w�…�•�‡�r�‰�‹�‚�o�‡�•�y�• �•�ˆ�…�ˆ�•�‹, �‹ �ˆ�y�• �„�‡�‰�n�ˆ�‡�‰�ˆ �}�•�n�ˆ�† 
�„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�•�•�‹�†�o �• �‡�‹�…�|�j�ˆ�‡�‰�‰ �„�ˆ�€�…�ˆ�†�•�…�‡�•�s �e�|�‡�€-
�m�‰�‰, �u�†�• �z�•�•�†�•�ˆ�…�n�•�‹�l�† �•�‹�‡�‡�~�ˆ �•�w �•�m�ˆ�‡�€�ˆ �„�ˆ�€�…�ˆ�†�‹ 
�„�‚�‰�x�‰�„�†�•�s �z�•�‚�•�„�†�‰ �‡�•�„�‹ (�†�‹�w�‚. 1). 
    �P�…�‰ �`�†�•�} �| �…�‹�w�•�†�‡�‰�€�•�• �n�ˆ�‡�„�€�•�y�• �z�•�‚�‹ �• �y�…�|�z�z�ˆ 1 
�‡�‹�w�‚�l�•�‹�ˆ�†�„�v �‡�ˆ�x�‡�‹�u�‰�†�ˆ�‚�o�‡�•�ˆ �z�•�•�~�j�ˆ�‡�‰�ˆ �€�•�‚�‰�u�ˆ�„�†�•�‹ 
�…�v�•�‹ �‰�}�}�|�‡�•�€�•�}�z�ˆ�†�ˆ�‡�†�‡�~�r �€�‚�ˆ�†�•�€: �‚�ˆ�s�€�•�m�‰�†�•�• – �‡�‹ 
7 %, �}�‹�€�…�•�e�‹�y�•�• – �‡�‹ 20 %, �`�•�x�‰�‡�•�e�‰�‚�•�• – �‡�‹ 16 % 
�‰ �‡�ˆ�s�†�…�•�e�‰�‚�•�• – �‡�‹ 7 % (�•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2). 
�I�ˆ�x�‡�‹�u�‰�†�ˆ�‚�o�‡�•�ˆ �z�•�•�~�j�ˆ�‡�‰�ˆ �€�‚�ˆ�†�•�€ �€�…�•�•�‰ �‰�}�}�|�‡-
�‡�•�y�• �…�v�•�‹ �‡� ̂ �|�•�‹�‚�•�„�o �„�•�v�x�‹�†�o �„ �•�w�„�ˆ�}�ˆ�‡�ˆ�‡�‡�•�„�†�o�l 
�w�‹�€�†�ˆ�…�‰�‹�‚�o�‡�•�s �}�‰�€�…�•�e�‚�•�…�•�s, �u�†�• �z�•�x�•�•�‚�v�ˆ�† �z�…�ˆ�•�z�•-
�‚�•�n�‰�†�o �‡�ˆ�•�~�…�‹�n�ˆ�‡�‡�|�l �‹�€�†�‰�•�‹�m�‰�l �•�‹�‡�‡�~�r �z�•�€�‹�x�‹�†�ˆ-
�‚�ˆ�s �€�‹�€ �•�†�•�ˆ�†�‡�|�l �…�ˆ�‹�€�m�‰�l �‡�‹ �‡�‹�‚�‰�u�‰�ˆ �u�|�n�ˆ�…�•�•�‡�~�r 
�u�‹�„�†�‰�m, �z�•�„�€�•�‚�o�€�| �}�‹�€�…�•�e�‹�y�‰, �z�•�}�‰�}�• �x�‹�r�•�‹�†�‹ �‰ �z�-̂
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�Z�o�f�d�n�q�h 1. �O�j�l�`�n�l�f�[�l�n�n�s�S �h�q�n�<�l�n�m�j�s�<�o�S �V�b�g�o �a �a�q�]�`�d�D�l �j�s�T�q�P�l�H �]�q�n�b (�[�\/�[ 3) (�f�j�l�`�n�o�l �]�n�s�P�l�n�o�S �a �`�o�n�s-
�[�o�h�l �]�s �V�q�f�g�l�`�n�o�l 5 �g�l�m) 
Figure 1. Average daily dust concentration in the air of the working area (mg/m3) (average values over the last 5 years) 

�J�s�T�g�o�<�s 2. ���o�m�q�[�q�j�2�q�g�q�\�o�P�l�f�h�o�l �V�q�h�s�]�s�m�l�g�o (�a %) �h�g�l�m�q�h �8����  �d �q�T�f�g�l�`�q�a�s�n�n�b�D �j�s�T�q�P�o�D �E�l�n�f�h�q�\�q 
�V�q�g�s  (�>  ± m; �?�U) 
Table 2. Cytomorphological parameters (in %) of BECH cells in the examined female workers (M ± m; DI) 

2024, �2 4 �\�•�„�†�•�v�‡�‰�ˆ �w�|�€�€�‹�‚�o�‡�•�y�• �`�z�‰�†�ˆ�‚�‰�v �‰ �…�‰�‡�•�m�‰�†�•�y�…�‹�}�}�‹ �…�‹�w�•�†�‡�‰�€�•�• 

�…�ˆ�•�‹�…�‰�•�‹�‡�‰�v �w�‹�€�†�ˆ�…�‰�s, �†�‹�€�n�ˆ �z�•�•�~�j�‹�l�†�„�v �z�…�‰ �‡�‹-
�‚�‰�u�‰�‰ �•�„�†�‹�†�€�•�• �z�•�y�‰�w�j�‰�r �€�‚�ˆ�†�•�€ �‰ �•�…�|�y�‰�r �u�|�n�ˆ�…�•�•-
�‡�~�r �‰�‚�‰ �†�•�€�„�‰�u�‡�~�r �•�‚�v �•�…�y�‹�‡�‰�x�}�‹ �u�‹�„�†�‰�m. �P�•�‚�|�u�ˆ�‡ 

�‡�~�ˆ �•�‹�‡�‡�~�ˆ �}�•�y�|�† �„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�•�•�‹�†�o �• �†�ˆ�‡�•�ˆ�‡�m�‰�‰ �€ 
�‹�€�†�‰�•�‹�m�‰�‰ �€�‚�ˆ�†�•�u�‡�•�y�• �‰�}�}�|�‡�‰�†�ˆ�†�‹ �• �|�}�ˆ�…�ˆ�‡�‡�•�} 
�‹�•�‹�z�†�‹�m�‰�•�‡�‡�•�} �z�…�•�m�ˆ�„�„�ˆ. 
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     �P�•�•�•�w�‡�‹�v �„�‰�†�|�‹�m�‰�v �‡�‹�w�‚�l�•�‹�ˆ�†�„�v �z�…�‰ �„�…�‹�•�‡�ˆ�‡�‰�‰ 
�‚�‰�m, �‡� ̂�‰�}�ˆ�l�c�‰�r �€�•�‡�†�‹�€�†�‹ �„ �r�…�‰�x�•�†�‰�‚-�‹�„�w�ˆ�„�†�•�•�~�} 
�z�…�•�‰�x�•�•�•�„�†�•�•�} �w�•�‚�ˆ�ˆ 10 �‚�ˆ�† (�y�…�|�z�z�‹ 3). �K�‹�€, �• �y�…�|�z�z�ˆ 
3 (49,73±5,79) �x�‹�e�‰�€�„�‰�…�•�•�‹�‡�• �‡�ˆ�x�‡�‹�u�‰�†�ˆ�‚�o�‡�•�ˆ �„�‡�‰-
�n�ˆ�‡�‰�ˆ �…�ˆ�„�‡�‰�†�u�‹�†�•�y�• �`�z�‰�†�ˆ�‚�‰�v �‡�‹ 6 % �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• 
�y�…�|�z�z�~ 2 (52,84±4,06), �z�…�‰ �`�†�•�} �|�…�•�•�ˆ�‡�o �‡�ˆ�s�†�…�•�e�‰-
�‚�•�• �‰ �‚�ˆ�s�€�•�m�‰�†�•�• �‡�ˆ�x�‡�‹�u�‰�†�ˆ�‚�o�‡�• �z�•�•�~�j�ˆ�‡�~ �‡�‹ 11 % 
�‰ 5 % �„�•�•�†�•�ˆ�†�„�†�•�ˆ�‡�‡�• �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2. �[�• -
�‡�‹�€�• �•�~�v�•�‚�ˆ�‡�• �x�‡�‹�u�‰�}�•�ˆ �„�‡�‰�n�ˆ�‡�‰�ˆ �|�…�•�•�‡�v �}�‹�€�…�•�e�‹-
�y�•�• �• �y�…�|�z�z�ˆ 3 (2,21±0,30) �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2 
(3,80±0,43), �u�†�• �z�…�‰ �|�u�ˆ�†�ˆ �|�…�•�•�‡�v �}�‹�€�…�•�e�‹�y�•�• �• 
�y�…�|�z�z�ˆ 1 �}�•�n�ˆ�† �|�€�‹�x�~�•�‹�†�o �‡�‹ �•�†�„�|�†�„�†�•�‰�ˆ �…�‹�x�•�…�‹�n�‹�l-
�c�ˆ�y�• �e�‹�€�†�•�…�‹ �•�‚�v �e�‹�y�•�m�‰�†�‹�…�‡�•�s �e�|�‡�€�m�‰�‰ �u�|�n�ˆ�…�•�•-
�‡�~�r �‰�‚�‰ �†�•�€�„�‰�u�‡�~�r �•�‚�v �•�…�y�‹�‡�‰�x�}�‹ �u�‹�„�†�‰�m �•�„�‚�ˆ�•�„�† 
�•�‰�ˆ �|�„�†�…�‹�‡�ˆ�‡�‰�v �€�•�‡�†�‹�€�†�‹ �„ �z�…�•�‰�x�•�•�•�„�†�•�ˆ�‡�‡�~�} �e�‹�€-
�†�•�…�•�} – �r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l. 
     �I�ˆ�•�w�r�•�•�‰�}�• �•�†�}�ˆ�†�‰�†�o, �u�†�• �‡�‹�‰�w�•�‚�ˆ�ˆ �•�~�…�‹�n�ˆ�‡�‡�•�s 
�•�†�•�ˆ�†�‡�•�s �…�ˆ�‹�€�m�‰�ˆ�s �•�…�y�‹�‡�‰�x�}�‹ �v�•�‚�v�ˆ�†�„�v �z�•�•�~�j�ˆ�‡�‰�ˆ 
�€�‚�ˆ�†�•�€ �€�…�•�•�‰ �‰�}�}�|�‡�‡�•�y�• �…�v�•�‹, �• �u�‹�„�†�‡�•�„�†�‰ �}�‹�€�…�•�e�‹-
�y�•�•, �|�…�•�•�ˆ�‡�o �€�•�†�•�…�~�r �w�~�‚ �‡�‹�‰�}�ˆ�‡�o�j�‰�s �| �‚�‰�m, �‡� ̂�€�•�‡-
�†�‹�€�†�‰�…�|�l�c�‰�r �„ �z�…�•�}�~�j�‚�ˆ�‡�‡�•�s �z�~�‚�o�l �‡�‹ �}�•�}�ˆ�‡�† 
�•�w�„�‚�ˆ�•�•�•�‹�‡�‰�v �‡�‹ �z�…�•�†�v�n�ˆ�‡�‰�‰ 10 �‚�ˆ�† 2,21±0,30, �†�•�y�•�‹ 
�€�‹�€ �| �…�‹�w�•�†�‡�‰�€�•�• �a�[  «�b�•�„�†�‹�‡�‹�s�„�€�‰�ˆ �}�‰�‡�ˆ�…�‹�‚�~», �‡� ̂
�…�‹�w�•�†�‹�l�c�‰�r �• �|�„�‚�•�•�‰�v�r �•�•�x�•�ˆ�s�„�†�•�‰�v �r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…-
�n�‹�c�ˆ�s �z�~�‚�‰, �|�…�•�•�ˆ�‡�o �}�‹�€�…�•�e�‹�y�•�• 3,80±0,43 �w�~�‚ �‡�‹ 
72 % �•�~�j� ,̂ �‹ �| �‚�‰�m, �…�‹�w�•�†�‹�l�c�‰�r �‡�‹ �•�w�•�y�‹�†�‰�†�ˆ�‚�o�‡�•�} 
�€�•�}�z�‚�ˆ�€�„�ˆ (�[�b) �• �|�„�‚�•�•�‰�v�r �•�•�x�•�ˆ�s�„�†�•�‰�v �r�…�‰�x�•�†�‰�‚�„�•-
�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�‰, - 4,70±0,65, �u�†�• �‡�‹ 112 % �•�~�j� .̂ 
    �P�•�‚�|�u�ˆ�‡�‡�~�ˆ �•�‹�‡�‡�~�ˆ �}�•�n�‡�• �•�w�0�v�„�‡�‰�†�o �†�ˆ�}, �u�†�• 
�}�‹�€�…�•�e�‹�y�‰ – �•�„�‡�•�•�‡�~�ˆ �€�‚�ˆ�†�•�u�‡�~�ˆ �`�‚�ˆ�}�ˆ�‡�†�~, �‡�‹�z�…�‹�•-
�‚�ˆ�‡�‡�~�ˆ �‡�‹ �‡�ˆ�s�†�…�‹�‚�‰�x�‹�m�‰�l �u�|�n�ˆ�…�•�•�‡�~�r �u�‹�„�†�‰�m, �z�•-
�„�€�•�‚�o�€�| �}�‹�€�…�•�e�‹�y�‰, �z�•�}�‰�}�• �x�‹�r�•�‹�†�‹ �‰ �z�ˆ�…�ˆ�•�‹�…�‰�•�‹�‡�‰�v 
�w�‹�€�†�ˆ�…�‰�s, �†�‹�€�n�ˆ �z�•�•�~�j�‹�l�†�„�v �z�…�‰ �‡�‹�‚�‰�u�‰�‰ �•�„�†�‹�†�€�•�• 
�z�•�y�‰�w�j�‰�r �€�‚�ˆ�†�•�€ �‰ �•�…�|�y�‰�r �u�|�n�ˆ�…�•�•�‡�~�r �‰�‚�‰ �†�•�€�„�‰�u-
�‡�~�r �•�‚�v �•�…�y�‹�‡�‰�x�}�‹ �u�‹�„�†�‰�m. �K�‹�€�‰�} �•�w�…�‹�x�•�}, �z�•�€�‹�x�‹�‡�•, 
�u�†�• �•�„�‡�•�•�‡�‹�v �z�~�‚�ˆ�•�‹�v �‡�‹�y�…�|�x�€�‹ �r�…�‰�x�•�†�‰�‚-�‹�„�w�ˆ�„�†�•�•�•�s 
�z�~�‚�o�l �z�…�‰�r�•�•�‰�†�„�v �‡�‹ �y�…�|�z�z�| 1, �†�‹�€�n�ˆ �z�•�•�~�j�ˆ�‡�‰�ˆ 
�|�…�•�•�‡�v �}�‹�€�…�•�e�‹�y�•�• �‡�‹�w�‚�l�•�‹�ˆ�†�„�v �• �y�…�|�z�z�ˆ 2 �•�†�‡�•�„�‰-
�†�ˆ�‚�o�‡�• �‚�‰�m, �‡� ̂ �‰�}�ˆ�l�c�‰�r �€�•�‡�†�‹�€�†�‹ �„ �r�…�‰�x�•�†�‰�‚-�‹�„-
�w�ˆ�„�†�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l �w�•�‚�ˆ�ˆ 10 �‚�ˆ�†, �y�•�̂ �|�…�•�•�ˆ�‡�o 
�}�‹�€�…�•�e�‹�y�•�• �‡�‹�r�•�•�‰�‚�„�v �• �z�…�ˆ�•�ˆ�‚�‹�r �‡�•�…�}�~. �<�†�• �z�•�•-
�†�•�ˆ�…�n�•�‹�ˆ�†�„�v �‰ �z�•�€�‹�x�‹�†�ˆ�‚�v�}�‰ �x�‹�z�~�‚�ˆ�‡�‡�•�„�†�‰ �•�•�x�•�|�r�‹ 
�…�‹�w�•�u�ˆ�s �x�•�‡�~ �‰�x�|�u�ˆ�‡�‡�•�y�• �€�•�‡�†�‰�‡�y�ˆ�‡�†�‹ �…�‹�w�•�†�‡�‰�€�•�•, 
�„�•�y�‚�‹�„�‡�• �€�•�†�•�…�~�} �|�…�•�•�ˆ�‡�o �x�‹�z�~�‚�ˆ�‡�‡�•�„�†�‰ �‡�‹ �…�‹�w�•�u�ˆ�} 
�}�ˆ�„�†�ˆ �•�‚�v �n�ˆ�‡�c�‰�‡ �y�…�|�z�z�~ 1 �„�•�„�†�‹�•�‰�‚ 1,73±0,23 (�E�M 
1,24-2,22) �}�y/�}3, (�z�…�‰ �‡�•�…�}�ˆ – �P�E�b �„�„�€ 2,0 �}�y/�}3), 
�u�†�• �• 3,6 �…�‹�x�‹ �z�…�ˆ�•�~�j�‹�‚�• �x�‡�‹�u�ˆ�‡�‰�ˆ �•�‚�v �y�…�|�z�z�~ 2, �y�•�̂ 
�‹�‡�‹�‚�•�y�‰�u�‡�~�s �z�•�€�‹�x�‹�†�ˆ�‚�o �„�•�„�†�‹�•�‰�‚ 0,48±0,11 (�E�M 
0,25-0,72) �}�y/�}3 (�…�‰�„.1).  
    �K�‹�€�‰�} �•�w�…�‹�x�•�}, �z�•�‚�|�u�ˆ�‡�‡�~�ˆ �‡�‹�}�‰ �• �r�•�•�̂ �‰�„�„�‚�ˆ�•�•-
�•�‹�‡�‰�v �…�ˆ�x�|�‚�o�†�‹�†�~ �z�•�€�‹�x�‹�‚�‰, �u�†�• �| �…�‹�w�•�†�‡�‰�m �‡�‹�w�‚�l-
�•�‹�l�†�„�v �e�‰�x�‰�•�‚�•�y�‰�u�ˆ�„�€�‰�ˆ �…�ˆ�‹�€�m�‰�‰, �r�‹�…�‹�€�†�ˆ�…�‡�~�ˆ �•�‚�v 
�z�•�•�~�j�ˆ�‡�‡�•�s �z�~�‚�ˆ�•�•�s �‡�‹�y�…�|�x�€�‰, �€�•�†�•�…�~�ˆ �•�~�…�‹�n�‹ 
�l�†�„�v �„�‡�‰�n�ˆ�‡�‰�ˆ�} �•�u�‰�c�‹�l�c�ˆ�s �„�z�•�„�•�w�‡�•�„�†�‰ �„�‚�‰�x�‰-
�„�†�•�s �•�w�•�‚�•�u�€�‰ �`�z�‰�†�ˆ�‚�‰�v �•�ˆ�…�r�‡�‰�r �•�~�r�‹�†�ˆ�‚�o�‡�~�r �z�| 
�†�ˆ�s, �• �u�ˆ�} �„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�|�ˆ�† �†�ˆ�‡�•�ˆ�‡�m�‰�v �€ �„�‡�‰�n�ˆ�‡�‰�l 
�…�ˆ�„�‡�‰�†�u�‹�†�•�y�• �`�z�‰�†�ˆ�‚�‰�v. �I�‹�w�‚�l�•�‹�ˆ�†�„�v �z�•�•�~�j�ˆ�‡�‰�ˆ �‡�‹-

�y�…�|�x�€�‰ �‡�‹ �e�‹�y�•�m�‰�†�‰�…�|�l�c�‰�ˆ �€�‚�ˆ�†�€�‰ (�}�‹�€�…�•�e�‹�y�‰), �u�†�• 
�}�•�n�ˆ�† �w�~�†�o �„�•�v�x�‹�‡�• �„ �z�~�‚�ˆ�•�•�s �‡�‹�y�…�|�x�€�•�s �‰ �}�ˆ�†�‹�w�•-
�‚�‰�†�‹�}�‰, �†�‹�€ �€�‹�€ �•�‡�‰ �„�†�‹�‡�•�•�v�†�„�v �e�|�‡�€�m�‰�•�‡�‹�‚�o�‡�• �‡�-̂
�•�•�„�†�‹�†�•�u�‡�• �‹�€�†�‰�•�‡�~�}�‰ �‰ �„�z�•�„�•�w�‡�~ �•�„�ˆ�•�‹�†�o �• �`�z�‰�†�ˆ 
�‚�‰�‰ �•�•�x�•�|�r�•�‡�•�„�‡�~�r �z�|�†�ˆ�s. �P�•�„�†�|�z�‹�l�c�‰�ˆ �• �•�…�y�‹�‡�‰�x�} 
�•�…�ˆ�•�‡�~�ˆ �z�…�•�‰�x�•�•�•�„�†�•�ˆ�‡�‡�~�ˆ �•�ˆ�c�ˆ�„�†�•�‹ �•�w�c�ˆ�†�•�€�„�‰�u�ˆ-
�„�€�•�y�• �•�ˆ�s�„�†�•�‰�v �•�~�x�~�•�‹�l�† �• �z�ˆ�…�•�|�l �•�u�ˆ�…�ˆ�•�o �z�•�‚�‰-
�}�•�…�e�‡�~�ˆ �‰�x�}�ˆ�‡�ˆ�‡�‰�v �\�[�P�I . 
    �W�ˆ�x�|�‚�o�†�‹�†�~ �‰�„�„�‚�ˆ�•�•�•�‹�‡�‰�v �€�‚�ˆ�†�•�€ �`�z�‰�†�ˆ�‚�‰�v �H�<�� �| 
�n�ˆ�‡�„�€�•�y�• �z�•�‚�‹ �z�…�ˆ�•�„�†�‹�•�‚�ˆ�‡�~ �• �†�‹�w�‚. 2. �\�‚�ˆ�•�|�ˆ�† �•�†-
�}�ˆ�†�‰�†�o, �u�†�• �• �y�…�|�z�z�ˆ 1 �€�•�‚�‰�u�ˆ�„�†�•�• �‡�•�…�}�‹�‚�o�‡�~�r �`�z�‰-
�†�ˆ�‚�‰�‹�‚�o�‡�~�r �€�‚�ˆ�†�•�€ (44,10±2,55) �w�~�‚�• �x�‡�‹�u�‰�†�ˆ�‚�o�‡�• 
�„�‡�‰�n�ˆ�‡�• �‡�‹ 26,5 % �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2 (60±1,93). 
    �\�‡�‰�n�ˆ�‡�‰�ˆ �€�•�‚�‰�u�ˆ�„�†�•�‹ �‡�•�…�}�‹�‚�o�‡�~�r �`�z�‰�†�ˆ�‚�‰�‹�‚�o�‡�~�r 
�€�‚�ˆ�†�•�€ �}�•�n�‡�• �•�w�0�v�„�‡�‰�†�o �|�•�ˆ�‚�‰�u�ˆ�‡�‰�ˆ�} �u�‰�„�‚�‹ �€�‚�ˆ�†�•�€ 
�„ �e�‹�y�•�m�‰�†�‰�…�•�•�‹�‡�‡�~�}�‰ �‹�z�•�z�†�•�x�‡�~�}�‰ �•�€�‚�l�u�ˆ�‡�‰�v�}�‰, 
�€�•�‚�‰�u�ˆ�„�†�•�• �€�•�†�•�…�~�r �‡�‹ 46,78 % �w�~�‚�• �•�~�j�  ̂�• �y�…�|�z�z�ˆ 
1 (24,00±2,52) �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2 (16,35±1,47), 
�‹ �†�‹�€�n�ˆ �z�•�•�~�j�ˆ�‡�‰�ˆ�} �€�‚�ˆ�†�•�€ �„ �€�‹�…�‰�•�…�ˆ�€�„�‰�„�•�} �v�•�…�‹ �• 
�y�…�|�z�z�ˆ 1 (11,95±0,93) �‡�‹ 82 %, �z�• �„�…�‹�•�‡�ˆ�‡�‰�l �„ �y�…�|�z-
�z�•�s 2 (6,55±0,53), �‰ �|�•�ˆ�‚�‰�u�ˆ�‡�‰�ˆ�} �€�•�‚�‰�u�ˆ�„�†�•�‹ �w�ˆ�x�0-
�v�•�ˆ�…�‡�~�r �€�‚�ˆ�†�•�€ �‡�‹ 66,6 % �• �y�…�|�z�z�ˆ 1 (4,75±0,85), 
�•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2 (2,85±0,44). �P�•�‚�|�u�ˆ�‡�‡�~�ˆ �•�‹�‡ 
�‡�~�ˆ �„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�|�l�† �• �•�ˆ�„�†�…�|�€�†�‰�•�‡�~�r �z�…�•�m�ˆ�„�„�‹�r, 
�„�•�v�x�‹�‡�‡�~�r �• �z�ˆ�…�•�|�l �•�u�ˆ�…�ˆ�•�o �„ �…�‹�x�…�|�j�ˆ�‡�‰�ˆ�} �}�ˆ�}-
�w�…�‹�‡�‡�~�r �„�†�…�|�€�†�|�… �€�‚�ˆ�†�•�u�‡�~�r �•�…�y�‹�‡�ˆ�‚�‚ (�‚�‰�x�‰�„ �v�•�ˆ�…-
�‡�•�s �•�w�•�‚�•�u�€�‰) �‰ �„�‹�}�•�s �€�‚�ˆ�†�€�‰, �u�†�• �z�…�‰�•�•�•�‰�† �€ 
�x�‹�z�|�„�€�| �z�…�•�m�ˆ�„�„�•�• �‹�z�•�z�†�•�x�‹ �‰ �x�‡�‹�u�‰�†�ˆ�‚�o�‡�•�}�| �|�•�-̂
�‚�‰�u�ˆ�‡�‰�l �}�‰�€�…�•�e�‚�•�…�~ �• �€�‚�ˆ�†�€�‹�r. �K�‹�€, �z�•�€�‹�x�‹�†�ˆ�‚�o �•�w-
�„�ˆ�}�ˆ�‡�ˆ�‡�‡�•�„�†�‰ �}�‰�€�…�•�e�‚�•�…�•�s �• �y�…�|�z�z�ˆ 1 (60,30±5,47) 
�‡�‹ 71 % �w�~�‚ �•�~�j� ,̂ �u�ˆ�} �• �y�…�|�z�z�ˆ 2 (35,25±4,51).  
    �P�…�‰ �`�†�•�} �| �…�‹�w�•�†�‡�‰�€�•�• �n�ˆ�‡�„�€�•�y�• �z�•�‚�‹ �• �y�…�|�z�z�ˆ 1 
�„�…�ˆ�•�‰ �€�‚�ˆ�†�•�€ �w�|�€�€�‹�‚�o�‡�•�y�• �`�z�‰�†�ˆ�‚�‰�v �c�ˆ�€ �‡� ̂�•�w�‡�‹�…�|-
�n�ˆ�‡�• �z�•�•�~�j�ˆ�‡�‡�•�s �‹�€�†�‰�•�‡�•�„�†�‰ �‰�}�}�|�‡�•�€�•�}�z�ˆ�†�ˆ�‡�†-
�‡�~�r �€�‚�ˆ�†�•�€ �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2, �• �u�ˆ�} �„�•�‰�•�ˆ 
�†�ˆ�‚�o�„�†�•�|�ˆ�† �‰�•�ˆ�‡�†�‰�u�‡�~�s �|�…�•�•�ˆ�‡�o �•�ˆ�y�ˆ�‡�ˆ�…�‰�…�•�•�‹�‡�‡�~�r 
�‡�ˆ�s�†�…�•�e�‰�‚�o�‡�~�r �‚�ˆ�s�€�•�m�‰�†�•�• �‰ �†�|�u�‡�~�r �€�‚�ˆ�†�•�€. �b�•�…-
�…�ˆ�‚�v�m�‰�•�‡�‡�~�s �‹�‡�‹�‚�‰�x �†�‹�€�n�ˆ �‡� ̂�z�•�€�‹�x�‹�‚ �•�x�‹�‰�}�•�„�•�v�x�‰ 
�‰�}�}�|�‡�‡�•�y�• �•�†�•�ˆ�†�‹ �„ �•�w�„�ˆ�}�ˆ�‡�ˆ�‡�‡�•�„�†�o�l �w�‹�€�†�ˆ�…�‰�‹�‚�o-
�‡�•�s �}�‰�€�…�•�e�‚�•�…�•�s. �P�•�‚�|�u�ˆ�‡�‡�~�ˆ �•�‹�‡�‡�~�ˆ �z�•�€�‹�x�~�•�‹�l�† 
�†�ˆ�‡�•�ˆ�‡�m�‰�l �€ �‹�€�†�‰�•�‹�m�‰�‰ �€�‚�ˆ�†�•�u�‡�•�y�• �‰�}�}�|�‡�‰�†�ˆ�†�‹ �• 
�|�}�ˆ�…�ˆ�‡�‡�•�} �‹�•�‹�z�†�‹�m�‰�•�‡�‡�•�} �z�…�•�m�ˆ�„�„�ˆ. 
    �P�…�‰ �•�m�ˆ�‡�€�ˆ �z�•�€�‹�x�‹�†�ˆ�‚�ˆ�s �}�|�†�‹�y�ˆ�‡�‡�•�s �‹�€�†�‰�•�‡�•�„�†�‰ 
�•�w�…�‹�c�‹�ˆ�† �‡�‹ �„�ˆ�w�v �•�‡�‰�}�‹�‡�‰�ˆ �|�•�ˆ�‚�‰�u�ˆ�‡�‰�ˆ �€�‚�ˆ�†�•�€ �„ 
�z�…�•�†�…�|�x�‰�ˆ�s �v�•�…�‹ �• �y�…�|�z�z�ˆ 1 (0,40±0,13) �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• 
�y�…�|�z�z�~ 2 (0,05±0,04) �• 8 �…�‹�x, �u�†�• �}�•�n�ˆ�† �„�•�‰�•�ˆ�†�ˆ�‚�o-
�„�†�•�•�•�‹�†�o �• �‡�ˆ�z�•�‚�‡�•�} �…�‹�„�r�•�n�•�ˆ�‡�‰�‰ �r�…�•�}�•�„�•�} �• �z�…�•-
�m�ˆ�„�„�ˆ �}�‰�†�•�x�‹ �‰�‚�‰ �•�ˆ�„�†�…�|�€�m�‰�‰ �}�‰�€�…�•�†�…�|�w�•�u�ˆ�€ 
�•�ˆ�…�ˆ�†�ˆ�‡�‹ �•�ˆ�‚�ˆ�‡�‰�v, �‹ �†�‹�€�n�ˆ �• �‡�‹�…�|�j�ˆ�‡�‰�‰ �m�‰�†�•�€�‰�‡�ˆ�x�‹.  
�P�•�•�•�w�‡�‹�v �„�‰�†�|�‹�m�‰�v �‡�‹�w�‚�l�•�‹�ˆ�†�„�v �z�…�‰ �„�…�‹�•�‡�ˆ�‡�‰�‰ �‚�‰�m, 
�‡� ̂�‰�}�ˆ�l�c�‰�r �€�•�‡�†�‹�€�†�‹ �„ �‹�„�w�ˆ�„�†�•�•�~�} �z�…�•�‰�x�•�•�•�„�†�•�•�} 
�w�•�‚�ˆ�ˆ 10 �‚�ˆ�† (�y�…�|�z�z�‹ 3). �K�‹�€, �• �y�…�|�z�z�ˆ 3 �‡�‹�w�‚�l�•�‹�ˆ�†�„�v 
�z�…�•�}�ˆ�n�|�†�•�u�‡�•�ˆ �x�‡�‹�u�ˆ�‡�‰�ˆ �‡�•�…�}�‹�‚�o�‡�~�r �`�z�‰�†�ˆ�‚�‰�‹�‚�o-
�‡�~�r �€�‚�ˆ�†�•�€, �€�•�†�•�…�•�ˆ �‡�‹ 12 % �w�~�‚�• �•�~�j� ,̂ �u�ˆ�} �• 
�y�…�|�z�z�ˆ 1, �‰ �‡�‹ 20 % �‡�‰�n�ˆ �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �‚�‰�m, �‡� ̂
�‰�}�ˆ�l�c�‰�r �€�•�‡�†�‹�€�†�‹ �„ �‹�„�w�ˆ�„�†�•�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l 
(�…�‰�„.1). �E�‹�‡�‡�~�ˆ �…�ˆ�x�|�‚�o�†�‹�†�~ �‡� ̂�z�•�x�•�•�‚�v�l�† �„�•�ˆ�‚�‹�†�o �•�•
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�‡�•�x�‡�‹�u�‡�~�s �•�~�•�•�• �• �z�•�„�‚�ˆ�•�„�†�•�‰�v�r �•�•�x�•�ˆ�s�„�†�•�‰�v �e�‹�€-
�†�•�…�‹ �• �•�•�‚�y�•�„�…�•�u�‡�•�s �z�ˆ�…�„�z�ˆ�€�†�‰�•�ˆ, �z�•�„�€�•�‚�o�€�| �‰�x-
�•�ˆ�„�†�‡�•, �u�†�• �•�•�x�…�‹�„�†�‡�~�ˆ �•�„�•�w�ˆ�‡�‡�•�„�†�‰ �‹�„�„�•�m�‰�‰�…�•�•�‹�‡�~ 
�„ �€�•�‚�‰�u�ˆ�„�†�•�•�} �‡�•�…�}�‹�‚�o�‡�~�r �`�z�‰�†�ˆ�‚�‰�•�m�‰�†�•�•. �[�•�‡�‹�€�• 
�}�•�n�‡�• �x�‹�€�‚�l�u�‰�†�o, �u�†�• �€�•�‚�‰�u�ˆ�„�†�•�• �‡�•�…�}�‹�‚�o�‡�~�r �`�z�‰-
�†�ˆ�‚�‰�‹�‚�o�‡�~�r �€�‚�ˆ�†�•�€ �H�<�� �•�•�„�†�•�•�ˆ�…�‡�• �„�‡�‰�n�‹�ˆ�†�„�v �| 
�‚�‰�m �y�…�|�z�z�~ 1. 
     �\�†�•�‰�† �•�†�}�ˆ�†�‰�†�o, �u�†�• �| �‚�‰�m �y�…�|�z�z�~ 3 �|�…�•�•�ˆ�‡�o �•� -̂
�y�ˆ�‡�ˆ�…�‰�…�•�•�‹�‡�‡�~�r �‡�ˆ�s�†�…�•�e�‰�‚�o�‡�~�r �‚�ˆ�s�€�•�m�‰�†�•�• �‰ �†�|�u-
�‡�~�r �€�‚�ˆ�†�•�€ �w�~�‚ �x�‡�‹�u�‰�†�ˆ�‚�o�‡�• �‡�‰�n�ˆ, �u�ˆ�} �• �y�…�|�z�z�ˆ 1 �‰ 
�• �y�…�|�z�z�ˆ 2. �K�‹�€, �|�…�•�•�ˆ�‡�o �•�ˆ�y�ˆ�‡�ˆ�…�‰�…�•�•�‹�‡�‡�~�r �‡�ˆ�s�†�…�•-
�e�‰�‚�o�‡�~�r �‚�ˆ�s�€�•�m�‰�†�•�• �w�~�‚ �‡�‰�n�ˆ �• 1,55 �…�‹�x�‹ �•�†�‡�•�„�‰-
�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 1 �‰ �• 1,66 – �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 2. 
�b�•�‚�‰�u�ˆ�„�†�•�• �†�|�u�‡�~�r �€�‚�ˆ�†�•�€ �w�~�‚�• �„�‡�‰�n�ˆ�‡�• �• 4,28 �…�‹�x�‹ 
�‰ 4,16 �…�‹�x�‹ �•�†�‡�•�„�‰�†�ˆ�‚�o�‡�• �y�…�|�z�z�~ 1 �‰ �y�…�|�z�z�~ 2 �„�•�•�†-
�•�ˆ�†�„�†�•�ˆ�‡�‡�•. �P�•�„�€�•�‚�o�€�| �†�|�u�‡�~�ˆ �€�‚�ˆ�†�€�‰ �}�‰�ˆ�‚�•�‰�•�‡�•�y�• 
�…�v�•�‹ �„�•�•�ˆ�…�n�‹�† �• �„�•�•�ˆ�s �m�‰�†�•�z�‚�‹�x�}�ˆ �w�‹�x�•�e�‰�‚�o�‡�~�ˆ �y�…�‹-
�‡�|�‚�~ �„ �y�‰�„�†�‹�}�‰�‡�•�} �‰ �y�ˆ�z�‹�…�‰�‡�•�} �‰ �|�u�‹�„�†�•�|�l�† �• �…�‹�x 
�•�‰�†�‰�‰ �•�•�„�z�‹�‚�ˆ�‡�‰�v, �…�ˆ�‹�€�m�‰�s �y�‰�z�ˆ�…�u�|�•�„�†�•�‰�†�ˆ�‚�o�‡�•�„�†�‰ 
�z�ˆ�…�•�•�y�• �†�‰�z�‹ �• �x�‹�c�‰�†�ˆ �•�…�y�‹�‡�‰�x�}�‹ �•�† �…�‹�x�‚�‰�u�‡�~�r �z�‹-
�†�•�y�ˆ�‡�•�•, �e�•�…�}�‰�…�•�•�‹�‡�‰�‰ �y�ˆ�}�‹�†�•�`�‡�m�ˆ�e�‹�‚�‰�u�ˆ�„�€�•�y�• �w�‹ 
�…�o�ˆ�…�‹ �‰ �•�…�|�y�‰�r �z�…�•�m�ˆ�„�„�‹�r, �‹ �†�‹�€�n�ˆ �‚�ˆ�n�‹�† �• �•�„�‡�•�•�ˆ 
�…�‹�x�•�‰�†�‰�v �‹�‚�‚�ˆ�…�y�‰�‰ �‰ �‹�‡�‹�e�‰�‚�‹�€�„�‰�‰, �†�• �}�•�n�‡�• �x�‹�€�‚�l-
�u�‰�†�o, �u�†�• �„�‡�‰�n�ˆ�‡�‡�•�ˆ �€�•�‚�‰�u�ˆ�„�†�•�• �E�I�5 �‰ �†�|�u�‡�~�r �€�‚�-̂
�†�•�€ �|�€�‹�x�~�•�‹�ˆ�† �‡�‹  �•�†�„�|�†�„�†�•�‰�ˆ  �…�‹�x�•�…�‹�n�‹�l�c�ˆ�y�• �e�‹�€ 
�†�•�…�‹ �•�‚�v �e�‹�y�•�m�‰�†�‹�…�‡�•�s �e�|�‡�€�m�‰�‰ �u�|�n�ˆ�…�•�•�‡�~�r �‰�‚�‰ 
�†�•�€�„�‰�u�‡�~�r �•�‚�v �•�…�y�‹�‡�‰�x�}�‹ �u�‹�„�†�‰�m �•�„�‚�ˆ�•�„�†�•�‰�ˆ �|�„�†�…�‹-
�‡�ˆ�‡�‰�v �€�•�‡�†�‹�€�†�‹ �„ �z�…�•�‰�x�•�•�•�„�†�•�ˆ�‡�‡�~�}�‰ �e�‹�€�†�•�…�‹�}�‰. 
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1. �C �„�†�‹�n�‰�…�•�•�‹�‡�‡�~�r �…�‹�w�•�†�‡�‰�m �a�[  «�b�•�„�†�‹�‡�‹�s�„�€�‰�ˆ 
�}�‰�‡�ˆ�…�‹�‚�~», �x�‹�‡�v�†�~�r �• �m�ˆ�r�ˆ �•�w�•�y�‹�c�ˆ�‡�‰�v �‰ �z�•�•�•�ˆ�…-
�y�‹�l�c�‰�r�„�v �•�•�x�•�ˆ�s�„�†�•�‰�l �r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�‰, 
�•�‹�‡�‡�~�ˆ �…�‰�‡�•�m�‰�†�•�y�…�‹�}�}�~ �r�‹�…�‹�€�†�ˆ�…�‰�x�|�l�†�„�v �‡�ˆ�•�~�…�‹-
�n�ˆ�‡�‡�~�}�‰ �•�ˆ�„�†�…�|�€�†�‰�•�‡�~�}�‰ �‰�x�}�ˆ�‡�ˆ�‡�‰�v�}�‰ �‡�ˆ�s�†�…�•�e�‰-
�‚�•�• �‰ �`�z�‰�†�ˆ�‚�‰�‹�‚�o�‡�~�r �€�‚�ˆ�†�•�€, �u�†�• �}�•�n�ˆ�† �‰�y�…�‹�†�o �•�z�…�ˆ 
�•�ˆ�‚�ˆ�‡�‡�|�l �…�•�‚�o �• �‡�‹�…�|�j�ˆ�‡�‰�‰ �}�ˆ�„�†�‡�•�s �x�‹�c�‰�†�~ �„�‚�‰�x�‰-
�„�†�•�s �•�w�•�‚�•�u�€�‰ �•�ˆ�…�r�‡�‰�r �•�~�r�‹�†�ˆ�‚�o�‡�~�r �z�|�†�ˆ�s, �z�…�‰�•�•�•�v 
�€ �•�‰�„�e�|�‡�€�m�‰�‰ �ˆ� ̂�x�‹�c�‰�†�‡�~�r �}�ˆ�r�‹�‡�‰�x�}�•�• �‰ �r�…�•�‡�‰�x�‹-
�m�‰�‰ �•�•�„�z�‹�‚�‰�†�ˆ�‚�o�‡�•�y�• �z�…�•�m�ˆ�„�„�‹ �•�ˆ�…�r�‡�‰�r �•�~�r�‹�†�ˆ�‚�o-
�‡�~�r �z�|�†�ˆ�s. 

2. �K�ˆ�‡�•�ˆ�‡�m�‰�v �€ �z�•�•�~�j�ˆ�‡�‰�l �€�•�‚�‰�u�ˆ�„�†�•�‹ �}�‹�€�…�•�e�‹�y�•�•, 
�z�• �•�‹�‡�‡�~�} �…�‰�‡�•�m�‰�†�•�y�…�‹�}�}�~ �| �„�†�‹�n�‰�…�•�•�‹�‡�‡�~�r �…�‹-
�w�•�†�‡�‰�m �a�[  «�b�•�„�†�‹�‡�‹�s�„�€�‰�ˆ �}�‰�‡�ˆ�…�‹�‚�~», �x�‹�‡�v�†�~�r �• 
�m�ˆ�r�ˆ �•�w�•�y�‹�c�ˆ�‡�‰�v �‰ �z�•�•�•�ˆ�…�y�‹�l�c�‰�r�„�v �•�•�x�•�ˆ�s�„�†�•�‰�l 
�r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�‰, �„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�|�ˆ�† �• �z�•�•�~-
�j�ˆ�‡�‰�‰ �e�‹�y�•�m�‰�†�‹�…�‡�•�s �‹�€�†�‰�•�‡�•�„�†�‰ �‰�}�}�|�‡�•�€�•�}�z�ˆ�†�ˆ�‡�†-
�‡�~�r �€�‚�ˆ�†�•�€ �‰ �‹�€�†�‰�•�‹�m�‰�‰ �€�‚�ˆ�†�•�u�‡�•�y�• �‰�}�}�|�‡�‰�†�ˆ�†�‹. 
3. �D�‡�‹�u�‰�}�•�ˆ, �z�• �„�…�‹�•�‡�ˆ�‡�‰�l �„ 1 �‰ 2 �z�…�•�‰�x�•�•�•�„�†�•�ˆ�‡�‡�•-
�z�…�•�e�ˆ�„�„�‰�•�‡�‹�‚�o�‡�•�s �y�…�|�z�z�‹�}�‰, �„�‡�‰�n�ˆ�‡�‰�ˆ �|�…�•�•�‡�v �}�‹�€-
�…�•�e�‹�y�•�• �• 3 �y�…�|�z�z�ˆ �}�•�n�‡�• �…�‹�„�„�}�‹�†�…�‰�•�‹�†�o �€�‹�€ �•�†�„�…�• 
�u�ˆ�‡�‡�~�s �`�e�e�ˆ�€�† �‡�‹ �•�†�„�|�†�„�†�•�‰�ˆ �…�‹�x�•�…�‹�n�‹�l�c�ˆ�y�• �e�‹�€-
�†�•�…�‹ �•�‚�v �e�‹�y�•�m�‰�†�‹�…�‡�•�s �e�|�‡�€�m�‰�‰ �u�|�n�ˆ�…�•�•�‡�~�r �‰�‚�‰ 
�†�•�€�„�‰�u�‡�~�r �•�‚�v �•�…�y�‹�‡�‰�x�}�‹ �u�‹�„�†�‰�m �•�„�‚�ˆ�•�„�†�•�‰�ˆ �|�„�†�…�‹-
�‡�ˆ�‡�‰�v �€�•�‡�†�‹�€�†�‹ �„ �z�…�•�‰�x�•�•�•�„�†�•�ˆ�‡�‡�~�} �e�‹�€�†�•�…�•�} – 
�r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l. 
4. �C �„�†�‹�n�‰�…�•�•�‹�‡�‡�~�r �…�‹�w�•�u�‰�r �a�[  «�b�•�„�†�‹�‡�‹�s�„�€�‰�ˆ �}�‰-
�‡�ˆ�…�‹�‚�~», �x�‹�‡�v�†�~�r �• �m�ˆ�r�ˆ �•�w�•�y�‹�c�ˆ�‡�‰�v �‰ �z�•�•�•�ˆ�…�y�‹�l-
�c�‰�r�„�v �•�•�x�•�ˆ�s�„�†�•�‰�l �r�…�‰�x�•�†�‰�‚�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�‰, 
�•�‹�‡�‡�~�ˆ �m�‰�†�•�}�•�…�e�•�‚�•�y�‰�u�ˆ�„�€�‰�r �‰�„�„�‚�ˆ�•�•�•�‹�‡�‰�s �€�‚�ˆ�†�•�€ 
�H�<�� �r�‹�…�‹�€�†�ˆ�…�‰�x�|�l�†�„�v �z�•�•�~�j�ˆ�‡�‡�•�s �}�|�†�‹�y�ˆ�‡�‡�•�s �‹�€-
�†�‰�•�‡�•�„�†�o�l, �€�•�†�•�…�‹�v �z�…�•�v�•�‚�v�ˆ�†�„�v �• �|�•�ˆ�‚�‰�u�ˆ�‡�‰�‰ �€�•�‚�‰-
�u�ˆ�„�†�•�‹ �•�•�|�v�•�ˆ�…�‡�~�r �€�‚�ˆ�†�•�€ �‰ �€�‚�ˆ�†�•�€ �„ �}�‰�€�…�•�v�•�…�•�}. 
5. �[�w�„�ˆ�}�ˆ�‡�ˆ�‡�‡�•�„�†�o �}�‰�€�…�•�e�‚�•�…�•�s �‰ �‹�„�„�•�m�‰�‰�…�•�•�‹�‡-
�‡�~� ̂�„ �‡�ˆ�s �|�…�•�•�ˆ�‡�o �€�‚�ˆ�†�•�€ �„ �}�‰�€�…�•�v�•�…�•�}, �‹ �†�‹�€�n�ˆ �†�|�u-
�‡�~�r �€�‚�ˆ�†�•�€ �‰ �E�I�5 �„�‡�‰�n�‹�l�†�„�v �z�…�‰ �|�„�†�…�‹�‡�ˆ�‡�‰�‰ 
�€�•�‡�†�‹�€�†�‹ �„ �‹�„�w�ˆ�„�†�•�„�•�•�ˆ�…�n�‹�c�ˆ�s �z�~�‚�o�l. 
6. �I�‹�‰�w�•�‚�ˆ�ˆ �•�~�…�‹�n�ˆ�‡�‡�~�}�‰ �z�•�€�‹�x�‹�†�ˆ�‚�v�}�‰ �• �•�m�ˆ�‡�€�ˆ 
�•�†�„�…�•�u�ˆ�‡�‡�~�r �`�e�e�ˆ�€�†�•�•, �„�•�‰�•�ˆ�†�ˆ�‚�o�„�†�•�|�l�c�‰�r �• �•� -̂
�„�†�…�|�€�†�‰�•�‡�~�r �‰�x�}�ˆ�‡�ˆ�‡�‰�v�r, �v�•�‚�v�l�†�„�v �|�•�ˆ�‚�‰�u�ˆ�‡�‰�ˆ �€�‚�-̂
�†�•�€ �„ �€�‹�…�‰�•�…�ˆ�€�„�‰�„�•�} �‰ �„�‡�‰�n�ˆ�‡�‰�ˆ �‡�•�…�}�‹�‚�o�‡�~�r �`�z�‰�†�ˆ 
�‚�‰�‹�‚�o�‡�~�r �€�‚�ˆ�†�•�€, �x�‡�‹�u�ˆ�‡�‰�ˆ �€�•�†�•�…�~�r �w�~�‚�• �}�‹�€�„�‰-
�}�‹�‚�o�‡�~�} �| �‚�‰�m, �€�•�‡�†�‹�€�†�‰�…�|�l�c�‰�r �„ �‹�„�w�ˆ�„�†�•�„�•�•�ˆ�…�n�‹-
�c�ˆ�s �z�~�‚�o�l, �‰ �z�…�•�•�•�‚�n�‹�‚�• �x�‡�‹�u�‰�†�ˆ�‚�o�‡�• �•�†�‚�‰�u�‹ �†�o�„�v 
�| �‚�‰�m, �z�…�•�…�‹�w�•�†�‹�•�j�‰�r �‡�‹ �z�…�•�‰�x�•�•�•�„�†�•�ˆ �‡� ̂�}�ˆ�‡�ˆ�ˆ 15 
�‚�ˆ�† �‰ �‡� ̂�€�•�‡�†�‹�€�†�‰�…�|�l�c�‰�r �„ �z�…�•�}�~�j�‚�ˆ�‡�‡�•�s �z�~ �‚�o�l 
�‡�‹ �}�•�}�ˆ�‡�† �•�w�„�‚�ˆ�•�•�•�‹�‡�‰�v �‡�‹ �z�…�•�†�v�n�ˆ�‡�‰�‰ 10 �‚�ˆ�†, �•�† 
�‚�‰�m, �‡� ̂�€�•�‡�†�‹�€�†�‰�…�|�l�c�‰�r �„ �z�…�•�}�~�j�‚�ˆ�‡�‡�•�s �z�~ �‚�o�l. 
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