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ɹʦʣʴʰʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʧʨʦʬʝʩʩʦʨʫ ɸ.ʅ. ʉʳʩʠʥʫ ʦʪ ʝʛʦ ʫʯʝʥʠʢʦʚ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪ ʨʝʰʘʪʴ ʥʘʩʫʱʥʳʝ ʧʨʦʙʣʝʤʳ ʢʦʤʤʫʥʘʣʴʥʦʡ 

ʛʠʛʠʝʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʠ ʩʪʨʘʥʘʭ.  
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɹʨʠʢʦ ʅ.ʀ. 85 ʣʝʪ ʢʘʬʝʜʨʝ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ (1931-2016), ʄʀɸ, 

ʄʦʩʢʚʘ. 2016. ï ʉ. 7-17. 
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�f �_� �̂b�d�h-�[�b�h�e�h�]�b�q�_�k�d�h�_���h�[�_�k�i�_�q�_�g�b�_��� �̂_�y�l�_�e�v�g�h�k�l�b���q�_�e�h�\�_�d�Z���\���: �j�d�l�b�d�_ ���ª ���b�k�o�h� �̂y���b�a��
�a�Z�^�Z�q�� �d�e�x�q�_�\�h�]�h�� �g�Z�i�j�Z�\�e�_�g�b�y�� �©�W�d�k�l�j�_�f�Z�e�v�g�Z�y�� �f�_�^�b�p�b�g�Z�� �b�� �w�d�h�e�h�]�b�y�� �q�_�e�h�\�_�d�Z�ª��
�i�j�h�_�d�l�Z�� �f �_�` �\�_� �̂h�f �k�l�\�_�g�g�h�c�� �d�h�f �i�e�_�d�k�g�h�c�� �p�_�e�_�\�h�c �i�j�h�]�j�Z�f �f �u�� �©�: �j�d�l�b�q�_�k �b�d �_��
�l�_�o�g�h�e�h�]�b�b�ª���>���������@�� 

�I�j�b�d�e�Z�^�g�u�_�� �b�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �G�B�J�� ���\�d�e�x�q�Z�y�� �H�D�J���� �p�_�e�_�k�h�h�[�j�Z�a�g�h��
�k�i�e�Z�g�b�j�h�\�Z�l�v���i�h���k�e�_�^�m�x�s�b�f���g�Z�i�j�Z�\�e�_�g�b�y�f���� 

�������J�Z�a�j�Z�[�h�l�d�Z���l�_�o�g�h�e�h�]�b�c���f�_�^�b�p�b�g�k�d�h�]�h���h�l�[�h�j�Z�����f�h�g�b�l�h�j�b�g�]�Z���a�Z���k�h�k�l�h�y�g�b�_�f��
�a�^�h�j�h�\�v�y�����Z�^�Z�i�l�Z�p�b�b���b���j�_�Z�[�b�e�b�l�Z�p�b�b���e�b�p�����j�Z�[�h�l�Z�x�s�b�o���\���:�j�d�l�b�q�_�k�d�h�c���a�h�g�_���J�N�� 

������ �J�Z�a�\�b�l�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �b�� �l�_�e�_�f�_�^�b�p�b�g�u�� �\�� �b�g�l�_�]�j�Z�p�b�b��
�k�b�k�l�_�f���\�_�^�h�f�k�l�\�_�g�g�h�]�h���b���]�j�Z�`�^�Z�g�k�d�h�]�h���a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y���\���:�j�d�l�b�q�_�k�d�h�c���a�h�g�_���J�N�� 

������ �J�Z�a�j�Z�[�h�l�d�Z�� �b�� �\�g�_�^�j�_�g�b�_�� �b�g�g�h�\�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �w�d�k�l�j�_�f�Z�e�v�g�h�c��
�f�_�^�b�p�b�g�u���� �k�d�h�j�h�c�� �f�_�^�b�p�b�g�k�d�h�c�� �i�h�f�h�s�b�� �b�� �f�_�^�b�p�b�g�k�d�h�c�� �w�\�Z�d�m�Z�p�b�b���� �j�Z�a�\�b�l�b�_��
�h�l�_�q�_�k�l�\�_�g�g�h�]�h�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �k�Z�g�b�l�Z�j�g�h�]�h�� �l�j�Z�g�k�i�h�j�l�Z�� �b�� �f�_�^�b�p�b�g�k�d�b�o�� �b�a�^�_�e�b�c����
�i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�o���^�e�y���Z�\�l�h�g�h�f�g�h�c���w�d�k�i�e�m�Z�l�Z�p�b�b���\���:�j�d�l�b�q�_�k�d�h�c���a�h�g�_���J�N�� 

������ �J�Z�a�j�Z�[�h�l�d�Z�� �b�� �\�g�_�^�j�_�g�b�_�� �b�g�g�h�\�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �f�h�j�k�d�h�c�� �b�� �k�m�^�h�\�h�c��
�f�_�^�b�p�b�g�u�� �k�b�k�l�_�f�u�� �f�_�^�b�p�b�g�k�d�h�]�h�� �h�[�_�k�i�_�q�_�g�b�y�� �j�Z�[�h�l�g�b�d�h�\�� �[�_�j�_�]�h�\�u�o�� �k�e�m�`�[�� �\��
�:�j�d�l�b�q�_�k�d�h�c���a�h�g�_���J�N�� 

������ �J�Z�a�j�Z�[�h�l�d�Z�� �b�� �\�g�_�^�j�_�g�b�_�� �b�g�g�h�\�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �Z�\�b�Z�p�b�h�g�g�h�c��
�f�_�^�b�p�b�g�u���b���k�b�k�l�_�f�u���f�_�^�b�p�b�g�k�d�h�]�h���h�[�_�k�i�_�q�_�g�b�y���j�Z�[�h�l�g�b�d�h�\���k�e�m�`�[���Z�w�j�h�^�j�h�f�g�h�]�h��
�[�Z�a�b�j�h�\�Z�g�b�y���\���:�j�d�l�b�d�_���� 
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6. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɸʨʢʪʠʢʝ, ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

7. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ɸʨʢʪʠʢʝ, ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

8. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ, ʚʠʨʫʩʥʳʭ, ʧʘʨʘʟʠʪʘʨʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʈʌ.  

9. ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ɸʨʢʪʠʢʝ.  

10. ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ɸʨʢʪʠʢʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ) ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʚʳʰʝʥʠʷ 

ʜʝʝʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʪ.ʯ. ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʠ 

ʢʦʨʨʝʢʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʤʠʢʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚʠʪʘʤʠʥʥʦʛʦ ʠ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ. 

11. ʈʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦʢʘʟʘʥʠʷ 

ʜʦʩʪʫʧʥʦʡ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚ ʪ.ʯ. ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʣʠʮʘʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʈʌ, ʘ ʪʘʢʞʝ 

ʥʘʩʝʣʝʥʠʶ, ʚʢʣʶʯʘʷ ʢʦʨʝʥʥʳʝ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʥʘʨʦʜʳ ʉʝʚʝʨʘ. 

12. ʈʘʟʨʘʙʦʪʢʘ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʥʠʞʝʥʠʷ 

ʨʠʩʢʦʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ ʚ ɸʨʢʪʠʢʝ; ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʞʠʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʣʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʯʠʪʘʝʤ ʚʘʞʥʳʤ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʦʝʢʪʦʚ ʪʝʤʘʪʠʢ ʧʦ ʧʣʘʥʠʨʫʝʤʳʤ ʅʀʈ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚ 

ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ çʆ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè7 

ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 

çɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝè, çɼʝʤʦʛʨʘʬʠʷè, çʅʘʫʢʘè ʠ çʕʢʦʣʦʛʠʷè. 
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ɸʥʥʦʪʘʮʠʷ: ɼʘʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʜʦʟʳ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʭʨʫʩʪʘʣʠʢʘ ʛʣʘʟʘ ʚʨʘʯʝʡ-ʭʠʨʫʨʛʦʚ ʦʪʜʝʣʝʥʠʷ ʢʘʨʜʠʦ- ʠ 

ʨʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʦʡ ʭʠʨʫʨʛʠʠ ɼʦʥʝʮʢʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ 

ʄɸɻɸʊʕ ʛʦʜʦʚʦʡ ʧʨʝʜʝʣ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʭʨʫʩʪʘʣʠʢʘ ʛʣʘʟʘ ʚ 20 ʤɿʚ, ʦʮʝʥʦʯʥʘʷ 

ʛʦʜʦʚʘʷ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʜʦʟʘ ʥʘ ʭʨʫʩʪʘʣʠʢ ʛʣʘʟʘ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʝʥʘ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʥʪʛʝʥʦʟʘʱʠʪʥʳʭ ʦʯʢʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʤʝʪʦʜʦʤ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʥʘ ʭʨʫʩʪʘʣʠʢ ʛʣʘʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃ ʫʯʝʚʘʷ ʢʘʪʘʨʘʢʪ ʍ .ʘ ʨʫʩʪʘʣʠʢ ʛʣʘʟ ʊ .ʘ ʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʘʷ 

ʜʦʟʠʤʝʪʨʠ ʈ .ʷ ʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 
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Abstract: The study evaluates the effective dose of external irradiation and the equivalent 

dose of external irradiation of the crystalline lens of surgeons of Cardio and Endovascular 

Surgery Department of Donetsk Clinical Territorial Medical Association. It has been 

shown that switching to the annual dose limit of 20 mSv recommended by the IAEA, the 
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ɸʥʥʦʪʘʮʠʷ: ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘʫʯʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʃʫʛʘʥʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʃʅʈ ʠ ɻʋ ʃʅʈ çʃɻʄʋ ʀʄ. ʉɺʗʊʀʊɽʃʗ ʃʋʂʀè 

ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʃʫʛʘʥʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 

ʈʌ ʥʘ ʧʣʦʱʘʜʢʝ ɻʋ ʃʅʈ çʃɻʄʋ ʀʄ. ʉɺʗʊʀʊɽʃʗ ʃʋʂʀè. ɺʳʩʦʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʃʫʛʘʥʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʘʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ 

ʧʝʨʝʜ ʦʪʜʝʣʴʥʳʤ ʛʨʘʞʜʘʥʠʥʦʤ ʠ ʦʙʱʝʩʪʚʦʤ ʚ ʮʝʣʦʤ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʫʯʸʥʳʭ, ʦʨʜʠʥʘʪʦʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʧʫʪʸʤ ʫʯʘʩʪʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ï ʩʝʨʴʝʟʥʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪ ʠʠ  ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʃʫʛʘʥʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʪʝʛʨʘʮʠʷ. ʇʣʦʱʘʜʢʘ. ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ʉʧʝʮʠʘʣʠʩʪʳ. 

ʃʫʛʘʥʩʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ. 

 

PREPARATION OF HIGH PROFESSIONAL STAFF AT THE SITE OF THE 
LPR SI “LSMU named after HOLY LUKA" IN THE FRAMEWORK OF THE 
IMPLEMENTATION OF THE STATE INTEGRATION PROGRAM OF THE 
MINISTRY OF HEALTH OF THE LUGANSK PEOPLE'S REPUBLIC AND 

THE RUSSIAN FEDERATION  
Vitrishchak S.V., Savina E.L., Sichanova E.V., Pogorelova I.A., Klimenko K.V., 

Ryabtseva O.D., Klimenko A.K. 

State Institution of the Lugansk People's Republic "LUGANSK STATE MEDICAL 
UNIVERSITY NAMED AFTER SAINT LUKA", Lugansk, Lugansk People's Republic, 

hygieneldmu@gmail.com 
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Abstract: The problem of soil contamination with pesticides is associated with a decrease 

in the quality of crop production and the deterioration of human health in the Russian 

Federation. From a hygienic point of view, it is important to conduct research on the effect 

of a herbicide based on MCPA on the biological properties of the soil. The aim of the 

study was to assess the level of herbicide toxicity in the soil using the indicator of 
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�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y ï ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʜʦʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ ʦʜʠʥʥʘʜʮʘʪʠʢʣʘʩʩʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ 

�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u�� ɼʦʥʦʟʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ ʧʨʦʚʝʜʝʥʘ ʫ 

46 ʦʜʠʥʥʘʜʮʘʪʠʢʣʘʩʩʥʠʢʦʚ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʣʠʮʝʷ (1 ʠʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ) ʠ ʫ 58 

ʫʯʘʱʠʭʩʷ 11-ʭ ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ (2 ʠʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ) ʧʫʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʢʘʢ ʢʨʠʪʝʨʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ) 

ʠʩʩʣʝʜʦʚʘʥʦ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʭʨʦʥʦʨʝʬʣʝʢʩʦʤʝʪʨʠʠ [4] ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʫʨʦʚʥʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʌʋʉ), ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʨʚʥʦʡ ʨʝʘʢʮʠʠ (ʋʈ), ʫʨʦʚʥʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʋʌɺ);  

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ (ɾɽʃ), 

ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ (ʌɾɽʃ), ʦʙʲʝʤʘ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ ʧʝʨʚʫʶ 

ʩʝʢʫʥʜʫ (ʆʌɺ1), ʧʠʢʦʚʦʡ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ (ʇʆʉ), ʤʛʥʦʚʝʥʥʦʡ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ 

ʚ ʤʦʤʝʥʪ ʚʳʜʦʭʘ 25% (ʄʆʉ25), 50% (ʄʆʉ50), 75% (ʄʆʉ75), ʩʨʝʜʥʝʡ ʦʙʲʸʤʥʦʡ 

ʩʢʦʨʦʩʪʠ ʚ ʤʦʤʝʥʪ ʚʳʜʦʭʘ 25-75% (ʉʆʉ25-75) ʤʝʪʦʜʦʤ ʩʧʠʨʦʛʨʘʬʠʠ; ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʧʫʣʴʩʦʤʝʪʨʠʠ ʩ ʧʦʤʦʱʴʶ 

ʢʘʨʜʠʦʨʠʪʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ORTO-expert [5] ʧʦ ʠʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ (ʀɺʈ), ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʨʠʪʤʘ ʩʝʨʜʮʘ (ɺʇʈ), ʧʦʢʘʟʘʪʝʣʶ 

ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʇɸʇʈ); ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʨʦʚʥʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠ ,ʠ  ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʥʘʧʨʷʞʝʥʠʷ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ (ʀʅ ,)  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʰʢʘʣʦʡ ɺ.ʇ. ʂʘʟʥʘʯʝʝʚʘ (1981). 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʮʝʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ (ʂʫʯʤʘ ɺ.ʈ., ʩ ʩʦʘʚʪ., 2015), ʭʨʦʥʦʤʝʪʨʘʞʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʫʨʦʚʥʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʩʝʥʩʦʨʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʨʝʞʠʤʘ ʠ ʤʦʥʦʪʦʥʥʦʩʪʠ 

ʫʯʝʙʥʦʛʦ ʪʨʫʜʘ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ çMicrosoft Office 2013è ʠ Statistica 13.0. 

�J�_�a�m�e�v�l�Z�l�u�� ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʤ ʣʠʮʝʝ ʧʦ ʫʨʦʚʥʶ ʩʝʥʩʦʨʥʳʭ ʥʘʛʨʫʟʦʢ ʙʳʣʘ ʚʳʰʝ ʚ 2,7 ʨʘʟʘ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʚ 1,7 ʨʘʟʘ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʚ 1,6 ʨʘʟʘ; ʧʦ 

ʨʝʞʠʤʫ ʨʘʙʦʪʳ ʥʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ ʚ 1,3 ʨʘʟʘ; ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʘʧʨʷʞʝʥʥʦʤʫ 

ʫʨʦʚʥʶ 1-ʡ ʩʪʝʧʝʥʠ (3,2Ñ0,03 ʙʘʣʣʘ), ʚ ʰʢʦʣʝ ï ʜʦʧʫʩʪʠʤʦʤʫ ʫʨʦʚʥʶ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ (2,0Ñ0,07 ʙʘʣʣʘ) (ʊʘʙʣʠʮʘ 1) 

ʊʘʙʣʠʮʘ 1 - ʇʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʫʯʘʱʠʭʩʷ ʣʠʮʝʷ ʠ 

ʰʢʦʣʳ (ʙʘʣʣʳ) 

ʇʦʢʘʟʘʪʝʣʠ 
ʊʠʧ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʃʠʮʝʡ ʐʢʦʣʘ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ 3,6Ñ0,09 2,1Ñ0,10* 

ʉʝʥʩʦʨʥʳʝ ʥʘʛʨʫʟʢʠ 3,5Ñ0,07 1,3Ñ0,08* 

ʕʤʦʮʠʦʥʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ 3,8Ñ0,02 2,3Ñ0,05* 

ʄʦʥʦʪʦʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 2,0Ñ0,03 1,8Ñ0,05 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʥʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ 3,3Ñ0,08 2,5Ñ0,08* 
*pÒ0,05 ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʣʠʮʝʝ ʩ ʜʘʥʥʳʤʠ ʚ ʰʢʦʣʝ 
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ʆʙʲʝʜʠʥʝʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ çʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʕʉ, ʦʙʫʩʣʦʚʣʝ ʦʥ  ʪʝʤ, ʯʪʦ ʪʘʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʣʫʯʘʝ ʈʀ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʩʭʦʜʥʦ ʥʝ ʦʧʨʝʜʝʣʸʥʥʦʤ, ʯʠʩʣʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʀ ʜʝʣʘʪʴ ʵʪʦ 

ʢʘʢ ʚ ʨʝʞʠʤʝ, ʙʣʠʟʢʦʤ ʢ ʨʝʞʠʤʫ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ.  

ʂʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʈʀ ʚʩʝʛʜʘ ʥʦʩʷʪ ʚʥʝʟʘʧʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʧʦʚʝʜʝʥʠʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʣʶʜʝʡ [5]. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʝʨʩʦʥʘʣ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʜʦʙʥʳʭ 

ʠʥʮʠʜʝʥʪʦʚ ʠ ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʙʝʟʦʧʘʩʥʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ ʤʝʩʪʘ 

ʧʨʦʠʩʰʝʩʪʚʠʷ, ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴ ʭʣʘʜʥʦʢʨʦʚʠʝ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ, ʪʦ 

ʧʝʨʩʦʥʘʣ, ʨʘʙʦʪʘʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʈɸ, ʧʨʝʙʳʚʘʝʪ ʚ ʠʟʤʝʥʸʥʥʦʤ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ [4]. ʊʘʢʦʝ ʩʪʨʝʩʩʦʚʦʝ (ʚʧʣʦʪʴ ʜʦ ʧʘʥʠʯʝʩʢʦʛʦ) 

ʩʦʩʪʦʷʥʠʝ ʚʦʩʧʨʠʷʪʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʝʨʥʦʤʫ ʧʨʦʮʝʜʫʨʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʫʛʫʙʣʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʈɸ ʠʟ-ʟʘ 

çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè. ʅʘʣʠʯʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ ʧʨʠʟʚʘʥʦ 

ʫʩʪʨʘʥʠʪʴ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʧʨʦʙʣʝʤʫ çʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘè ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʈʀ ʠ ʈɸ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʝʙ-ʩʝʨʚʠʩʘ çɻʨʘʬʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʈʘʜʠʘʮʠʦʥʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʜʝʨʥʦ- ʠ 

ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʌʄɹɸ ʈʦʩʩʠʠ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ èè  ʩ ʚʥʝʩʸʥʥʳʤʠ ʚ ʥʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ, ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʸʞʥʦʩʪʠ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè ʟʘ ʩʯʸʪ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʥʝʰʪʘʪʥʳʭ ʘʚʘʨʠʡʥʳʭ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ 

ʬʦʨʤʠʨʦʚʘʥʠʡ. 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ɻʀʉ-ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ.  

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ çʉʮʝʥʘʨʠʠè ʚ ʩʦʩʪʘʚʝ ʉʇʆ ʚʝʙ-ʩʝʨʚʠʩʘ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʮʝʥʘʨʠʠ ʥʝ ʪʦʣʴʢʦ ʈɸ, ʥʦ ʠ ʩʮʝʥʘʨʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ çɻʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳè ʚʳʙʨʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʠʪʝʨʘʮʠʦʥʥʦ ʨʘʩʰʠʨʝʥʘ ʧʫʪʸʤ ʠʥʪʝʛʨʘʮʠʠ ʩʪʦʨʦʥʥʠʭ ʤʦʜʫʣʝʡ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʄ ʦʜʫʣʴ ʕʉ ʚ 

ʩʦʩʪʘʚʝ ʉʇʆ ʨʝʘʣʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʄʀɺɸʈ [9, 10]. 
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ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, 
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ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 
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Abstract: A review of the literature on the peculiarities of working conditions in medical 

institutions, adverse occupational factors affecting the health status of medical workers, 

the causes of occupational diseases and the main directions of their prevention is carried 

out. 
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ʋʩʣʦʚʠʷ ʪʨʫʜʘ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʟʘʩʣʫʞʠʚʘʶʪ ʧʨʠʩʪʘʣʴʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʟʜʦʨʦʚʴʝ ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, ʘ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʠʭ ʟʜʦʨʦʚʴʷ, ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ 

ʪʨʫʜ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝ -ʥ  

ʷʘʥʴʣʘʫʪʢʝʣʣʝʪʥʠ ʷʘʥʴʣʝʪʠʯʘʥʟ ,ʡʝʜʶʣ ʭʠʛʫʨʜ ʴʥʟʠʞ ʠ ʝʴʚʦʨʦʜʟ ʘʟ ʠʪʩʦʥ

ʝʠʥʝʞʷʨʧʘʥ ʝʦʥʴʣʘʥʦʠʮʦʤʵ-ʦʥʚʨʝʥ ,ʘʢʟʫʨʛʘʥ ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʩʪʨ  ʴʪʘʤʠʥʠʨʧ ʦ  

ʨʝʰʝʥʠʷ ʠ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳ  ;ʭʷʠʚʦʣʩʫ ʭ  

ʙʦʣʴʰʠʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ; ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʡ ʡʠʯʦʙʘʨ  

ʜʝʥʴ, ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʚ ʩʚʷʟʠ ʤʝʠʥʝʨʜʝʥʚ  

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ [1-4]. ʇʦʵʪʦʤʫ ʧʦ  ʡʝʦʚʩ ʫʜʦʨ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʚʦʜʠʪʴ 

ʢ ʥʘʨʫʰʝʥʠʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ [5].  

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  ʊʘʢ, ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʩʨʘʚʥʠʤʘ ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʨʘʙʦʪʥʠʢʦʚ ʦʪʨʘʩʣʝʡ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪ ,ʠ  ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠʤʝʶʱʠʭ 

ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ. ʊʦʣʴʢʦ 2% ʤʝʜʨʘʙʦʪʥʠʢʦʚ ʧʨʠʟʥʘʥʳ 

ʘʙʩʦʣʶʪʥʦ ʟʜʦʨʦʚʳʤʠ [6]. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚʨʘʯʝʡ ʥʘ 15 ʣʝʪ 

ʤʝʥʴʰʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ [7].  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 

50 ʣʝʪ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 32 % ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʠʝ 
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ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʩʪʨʘʥʝ, ʘ ʫ ʚʨʘʯʝʡ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʵʪʘ ʮʠʬʨʘ ʜʦʭʦʜʠʪ ʜʦ 40% [8,9].  

ʇʦ ʜʘʥʥʳʤ ʄʠʥʟʜʨʘʚʘ, ʚ 2019 ʛʦʜʫ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʝʞʝʛʦʜʥʦ 

ʙʦʣʝʝ 320 ʪʳʩ. ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʥʝ ʚʳʭʦʜʷʪ ʥʘ ʨʘʙʦʪʫ ʠʟ-ʟʘ ʙʦʣʝʟʥʝʡ. 

ɺʝʜʫʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʚʨʝʤʝʥʥʫʶ ʫʪʨʘʪʫ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʫ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ɺ. ɸ. ʈʫʞʝʥʢʦʚʘ ʠ ʩʦʘʚʪ., 

ʷʚʣʷʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (25%), ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ (23%), ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (13%), ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

(12%) ʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ (12%) [10]. ʇʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘ ʠʟʫʯʝʥʠʷ 

ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʟʘ 2010-2015 ʛʛ. ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʪʘʙʠʣʴʥʦ ʟʘʥʠʤʘʶʪ 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (80,2 %), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ - ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

(12,3%), ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ - ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ (7,7%) [7]. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ: ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ ï 43,5 %, ʚʨʘʯʠ 

ï 24,5 %, ʩʘʥʠʪʘʨʢʠ ï 10 %, ʣʘʙʦʨʘʥʪʳ ï 2,5 %. ʉʨʝʜʠ ʚʨʘʯʝʡ ʚʳʩʦʢʠʡ ʨʠʩʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʭʠʨʫʨʛʦʚ, ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ, ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ, 

ʚʨʘʯʝʡ ʩʢʦʨʦʡ ʧʦʤʦʱʠ, ʵʥʜʦʩʢʦʧʠʩʪʦʚ, ʨʝʥʪʛʝʥʦʣʦʛʦʚ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʦʚ, 

ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʠʭ ʵʢʩʧʝʨʪʦʚ, ʬʪʠʟʠʘʪʨʦʚ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ 

ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠ ,ʠ  

ʩʨʝʜʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʪʫʙʝʨʢʫʣʝʟ 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʶʱʠʡ ʙʦʣʝʝ 80% (2018 ʛ. ï 83,3%). ʇʦ 

ʜʘʥʥʳʤ ʄʦʩʢʦʚʩʢʦʛʦ ʅʀʀ ʪʫʙʝʨʢʫʣʸʟʘ ʄɿ ʈʌ, ʟʘ 2017 ʛ. ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʦʤ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʦʤ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2-5 ʨʘʟʘ. ɿʘ 2008ï2018 ʛʛ. ʥʘ 

ʜʦʣʶ ʚʠʨʫʩʥʳʭ ʛʝʧʘʪʠʪʦʚ ʧʨʠʭʦʜʠʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 8,9% ʩʣʫʯʘʝʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʨʫʜ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʦʪʜʝʣʝʥʠʷʭ ʩ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʙʦʣʴʥʳʤ ,ʠ  ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠ ,ʠ  ʦʪʥʦʩʠʪʩʷ 

ʢ ʩʘʤʦʤʫ ʚʳʩʦʢʦʤʫ 4-ʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ. ɺʩʝʛʦ ʚ ʤʠʨʝ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 100 

ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʏ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ [10-12]. 

ɹʦʣʴʰʠʤ ʠʩʧʳʪʘʥʠʝʤ ʜʣʷ ʩʣʫʞʙ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʝʛʦ ʤʠʨʘ ʩʪʘʣʦ 

ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʧʣʘʥʝ ʠʥʬʝʢʮʠʠ - COVID-19.  

ɺ ʈʦʩʩʠʠ  ʥʘ 13 ʠʶʣʷ 2020 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 13049106 ʩʣʫʯʘʝʚ ʢʦʨʦʥʘʚʠʨʫʩʘ, 

ʧʦʛʠʙʣʦ ʙʦʣʝʝ 11 ʪʳʩ. ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʙʦʣʝ 500 ð ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ, 

ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʚ çʢʨʘʩʥʦʡ ʟʦʥʝè. ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ, ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʝʡ COVID-19 ʟʘʨʘʟʠʣʠʩʴ ʙʦʣʝʝ 14 ʪʳʩ. ʨʘʙʦʪʥʠʢʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠ .ʷ  

 ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʪʷʞʝʩʪʴ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ: 
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1. ʂ ʥʘʨʫʰʝʥʠʷʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʚʨʝʜʥʦʤ ʚʣʠʷʥʠʠ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʨʝʜʥʦʩʪʠ, ʢʘʢ  

ʬʠʟʠʯʝʩʢʠʝ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʫʣʴʪʨʘʟʚʫʢ, ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʠʦʥʠʟʠʨʫʶʱʝʝ 

ʠʟʣʫʯʝʥʠʝ, ʧʦʚʳʰʝʥʥʦʝ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʰʫʤ, ʚʠʙʨʘʮʠʷ); ʭʠʤʠʯʝʩʢʠʝ 

(ʘʥʪʠʙʠʦʪʠʢʠ, ʘʥʝʩʪʝʪʠʢʠ, ʛʦʨʤʦʥʳ, ʚʠʪʘʤʠʥʳ, ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ, 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ʧʨʝʧʘʨʘʪʳ, ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʨʘʟʜʨʘʞʘʶʱʝʛʦ, ʪʦʢʩʠʯʝʩʢʦʛʦ, 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʭ ʜʝʡʩʪʚʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʠʪʦʩʪʘʪʠʢʠ); 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ (ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʳ, ʨʠʢʢʝʪʩʠʠ, ʩʧʠʨʦʭʝʪʳ, 

ʛʨʠʙʳ, ʧʨʦʩʪʝʡʰʠʝ) ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʜʝʣʝʥʠʷ ʙʦʣʴʥʳʭ, 

ʩʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʝʣʴʤʠʥʪʳ). 

2. ʅʝʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʧʝʮʠʬʠʢʘ ʥʘʛʨʫʟʢʠ: 

ʠʟʙʳʪʦʯʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ 

ʜʝʥʴ, ʥʦʯʥʳʝ ʠ ʩʫʪʦʯʥʳʝ ʜʝʞʫʨʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʨʳʚʦʚ; 

ʜʣʠʪʝʣʴʥʦʝ ʚʳʥʫʞʜʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ; ʧʝʨʝʛʨʫʟʢʘ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ; 

ʤʦʥʦʪʦʥʥʦʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ; ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʨʛʦʥʦʤʠʯʝʩʢʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʲʸʤ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʪʷʞʝʩʪʝʡ ʚʨʫʯʥʫʶ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʝʛʨʫʟʢʠ - ʩʪʨʝʩʩʳ, ʢʦʥʪʘʢʪ ʩ ʥʝʘʜʝʢʚʘʪʥʳʤʠ ʙʦʣʴʥʳʤʠ. 

3. ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʚʥʝʰʥʷʷ ʦʙʩʪʘʥʦʚʢʘ ʪʨʫʜʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʶʱʘʷ 

ʩʣʝʜʫʶʱʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ: ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʨʠʨʦʜʥʦʝ ʠʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ; ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʚʝʥʪʠʣʷʮʠʷ, ʦʪʦʧʣʝʥʠʝ, ʧʣʦʱʘʜʴ 

ʧʦʤʝʱʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʢʘʥʘʣʠʟʘʮʠʷ ʠ ʜʨ. [13,14].  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʩʦʯʝʪʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʭ ʚʨʝʜʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʢʘʞʜʳʡ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʚʝʣʠʯʠʥ. ʆʜʥʘʢʦ ʪʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʤʦʞʝʪ 

ʫʩʫʛʫʙʣʷʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ 

ʚʟʘʠʤʥʦʛʦ ʧʦʪʝʥʮʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʦʙʫʩʣʦʚʠʪʴ ʨʦʩʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʇʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʦʭʨʘʥʝ 

ʟʜʦʨʦʚʴʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ; ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʝʞʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ; ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ,  ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪ ,ʘ  ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦ ʴʥʝʚ  ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʦʩʦʟʥʘʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ; ʥʠʟʢʠʡ ʧʨʠʦʨʠʪʝʪ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʜʣʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʤʝʜʫʯʨʝʞʜʝʥʠʡ; ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩ ʝʦʢ  

ʦʙʝʩʧʝʯʝʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʘʪʝʨʠʘʣʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ [12,15].  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʨʝʜʥʦʩʪʝʡ ʥʘ ʟʜʦʨʦʚʴʝ ʤʝʜʧʝʨʩʦʥʘʣʘ  ʚʢʣʶʯʘʶʪ: ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʣʠʪʠʢʠ ʠ ʩʪʨʘʪʝʛʠʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ,  ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩ ʠʪ  

ʛʠʙʢʦʛʦ ʛʨʘʬʠʢʘ ʨʘʙʦʯʝʛʦ ʜʥʷ,   ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʦʥʬʣʠʢʪʦʚ, ʤʦʥʠʪʦʨʠʥʛ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʣʦʞʠʚʰʠʤʩʷ 
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ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʚ  ʢʦʣʣʝʢʪʠʚʝ; ʧʨʦʚʝʜʝʥʠʝ  ʛʨʫʧʧʦʚʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʜʜʝʨʞʘʥʠʶ ʠʭ  

ʟʜʦʨʦʚʴʷ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʯʝʙʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʦʟʜʦʨʦʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʘ; ʩʪʨʦʛʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʦʣʞʥʦʩʪʥʳʭ 

ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ   ʜʝʷʪʝʣʴʥʦʩʪʠ,  

ʩʦʟʜʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʨʘʙʦʪʥʠʢʦʚ,  

ʧʨʦʚʝʜʝʥʠʝ  ʢʦʤʧʣʝʢʩʘ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ  ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. 
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ASSESSMENT OF ADAPTIVE POSSIBILITIES OF AN ORGANISM OF 
PRESCHOOL CHILDREN LIVING AT DIFFERENT DISTANCES FROM THE 
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Abstract: In the context of environmental pollution, the compensatory and adaptive 
mechanisms of an organism are constantly under stress, which eventually leads to 
depletion of physiological reserves, reduction of the adaptive possibilities of an organism. 
The aim of the study was to assess the adaptive possibilities of children living at different 
distances from the source of the odour. Researches have been conducted to assess 
morphofunctional indicators and adaptive potential of the organism in children of 
preschool age who live at different distances from the source of the odour. According to 
the results of the analysis, the majority of respondents (94.6%) are children with 



151 

satisfactory adaptation. Stress of adaptive possibilities of the organism was detected in 

5.5% of children, at that most of the cases being boys. 

Keywords: Children. Adaptation. Odour. Health. 
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ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷï ʠʩʪʦʯʥʠʢʘ ʟʘʧʘʭʘ, 

ʦʙʩʣʝʜʦʚʘʣʦʩʴ ʜʝʪʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʛ. ʊʠʤʘʰʝʚʩʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦ  ʚ ʷʚʣʷʶʪʩʷ ʜʝʪʠ, ʟʜʦʨʦʚʴʝ ʢʦʪʦʨʳʭ ʩʯʠʪʘʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

[1, 2]. �P�_�e�v�x�� �b�k�k�e�_�^�h�\�Z�g�b�y ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʪʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʧʘʭʘ.  

�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�y�� ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʜʝʪʠ 

ʚ ʚʦʟʨʘʩʪʝ 5-6 ʣʝʪ, ʧʨʦʞʠʚʘʶʱʠʝ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷï ʠʩʪʦʯʥʠʢʘ 

ʟʘʧʘʭʘ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʟʘʧʘʭʘ. 

ʈʘʩʩʪʦʷʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʠʩʩʣʝʜʫʝʤʳʝ ʩʘʜʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʧʨʠʷʪʠʶ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, ʚʦʰʝʜʰʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ɼʝʪʩʢʠʝ ʩʘʜʳ ʛ. ʊʠʤʘʰʝʚʩʢʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ 

ɼʝʪʩʢʠʡ ʩʘʜ 
ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʤ 
ʅʘʧʨʘʚʣʝʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ 

ʜʝʪʝʡ 

A 1740 ʖɿ 8 

B 3010 ʖɿ 25 

C 3030 ʖɺ 14 

D 4280 ʖɺ 13 

E 5580 ʖɿ 23 

F 5740 ʖɺ 27 

ɺʉɽɻʆ 110 

ʆʮʝʥʢʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ï ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ, ʠ ʜʘʥʥʳʤ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ï ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ɸɼ), ʯʘʩʪʦʪʘ 

ʧʫʣʴʩʘ (ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ) (ʏʉʉ), ʯʠʩʣʦ ʜʳʭʘʥʠʡ (ʏɼ), ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ 

ʣʝʛʢʠʭ (ɾɽʃ). ʈʘʩʯʝʪ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʤʘ ʫ ʜʝʪʝʡ ʧʨʦʠʟʚʝʜʝʥ 

ʧʦ ʬʦʨʤʫʣʝ ɹʘʝʚʩʢʦʛʦ ʈ.ʄ. [3]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ STATISTICA 10.0 (ʨʘʟʨʘʙʦʪʯʠʢ ï StatSoft.Inc). 

�J�_�a�m�e�v�l�Z�l�u�� �b�� �\�u�\�h�^�u�� ɼʣʷ ʦʮʝʥʢʠ ʛʘʨʤʦʥʠʯʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʜʝʪʝʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷï ʠʩʪʦʯʥʠʢʘ ʟʘʧʘʭʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ 



152 

�m�^�_�e�v�g�h�]�h���\�_�k�Z���^�_�l�_�c���k���]�Z�j�f�h�g�b�q�g�u�f���n�b�a�b�q�_�k�d�b�f���j�Z�a�\�b�l�b�_�f�����<���l�h���`�_���\�j�_�f�y���k�l�h�b�l��
�h�l�f�_�l�b�l�v�� �^�h�\�h�e�v�g�h���\�u�k�h�d�b�c�� �i�j�h�p�_�g�l�� �^�_�l�_�c�� �k�� �b�a�[�u�l�h�q�g�u�f�� �\�_�k�h�f�� �b�� �h�`�b�j�_�g�b�_�f�� �\�h��
�\�k�_�o���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���]�j�m�i�i�Z�o�� 

�:�^�Z�i�l�Z�p�b�h�g�g�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �h�j�]�Z�g�b�a�f�Z�� �^�_�l�_�c�� �h�p�_�g�b�\�Z�e�b�� �i�h�� �\�_�e�b�q�b�g�_��
�Z�^�Z�i�l�Z�p�b�h�g�g�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z�� �b�� �`�b�a�g�_�g�g�h�f�m�� �b�g�^�_�d�k�m���� �:�^�Z�i�l�Z�p�b�h�g�g�u�c�� �i�h�l�_�g�p�b�Z�e��
�i�h�a�\�h�e�y�_�l�� �h�i�j�_�^�_�e�b�l�v�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c��
�k�b�k�l�_�f�u���� �Z�� �`�b�a�g�_�g�g�u�c�� �b�g�^�_�d�k���± �k�b�k�l�_�f�u�� �\�g�_�r�g�_�]�h�� �^�u�o�Z�g�b�y�����I�j�b�� �Z�g�Z�e�b�a�_��
�j�Z�k�i�j�_� �̂_�e�_�g�b�y�� � �̂_�l�_�c�� �i�h�� �\�_�e�b�q�b�g�_�� �` �b�a�g�_�g�g�h�]�h�� �b�g� �̂_�d�k�Z�� �m�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �m��
�[�h�e�v�r�b�g�k�l�\�Z�� �^�_�l�_�c�� �]���� �L�b�f�Z�r�_�\�k�d�Z�� �a�g�Z�q�_�g�b�y�� �`�b�a�g�_�g�g�h�]�h�� �b�g�^�_�d�k�Z�� �\�u�r�_�� �k�j�_�^�g�_�]�h��
������������������ �W�l�h�� �m�d�Z�a�u�\�Z�_�l�� �g�Z�� �\�u�k�h�d�m�x�� �`�b�a�g�_�g�g�m�x�� �_�f�d�h�k�l�v�� �e�_�]�d�b�o�� �b�� �o�h�j�h�r�b�_��
�Z��̂Z�i�l�b�\�g�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �d�Z�j�^�b�h�j�_�k�i�b�j�Z�l�h�j�g�h�c�� �k�b�k�l�_�f�u�����<�f�_�k�l�_�� �k���l�_�f�� �k�j�_�^�b��
�b�k�k�e�_�^�m�_�f�u�o�� �]�j�m�i�i�� �\�� �k�Z�^�m�� �&�� �\�u�y�\�e�_�g�Z�� �\�u�k�h�d�Z�y�� �^�h�e�y�� ���������������� �^�_�l�_�c�� �k�� �g�b�a�d�b�f��
�n�m�g�d�p�b�h�g�Z�e�v�g�u�f���k�h�k�l�h�y�g�b�_�f���k�b�k�l�_�f�u���\�g�_�r�g�_�]�h���^�u�o�Z�g�b�y�����i�h�d�Z�a�Z�l�_�e�v���`�b�a�g�_�g�g�h�]�h��
�b�g�^�_�d�k�Z���± �g�b�`�_���k�j�_�^�g�_�]�h�����a�Z���k�q�_�l���f�Z�e�v�q�b�d�h�\�����m�^�_�e�v�g�u�c���\�_�k���d�h�l�h�j�u�o���\���w�l�h�c���]�j�m�i�i�_��
�i�j�_�\�u�k�b�e���������� 

�>�e�y�� �\�u�y�\�e�_�g�b�y�� �h�k�h�[�_�g�g�h�k�l�_�c�� �Z�^�Z�i�l�Z�p�b�h�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �h�j�]�Z�g�b�a�f�Z�� �^�_�l�_�c���\��
�^�_�l�k�d�b�o�� �k�Z�^�Z�o�� �]���� �L�b�f�Z�r�_�\�k�d�Z�� �i�j�h�\�_�^�_�g�h�� �j�Z�k�i�j�_�^�_�e�_�g�b�_�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��
�d�j�b�l�_�j�b�y�f�b���Z�^�Z�i�l�Z�p�b�h�g�g�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z�����:�I���� �>���@���� �©�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�Z�y��
�Z�^�Z�i�l�Z�p�b�y�ª���± �\�_�e�b�q�b�g�Z�� �:�I���� �g�_�� �i�j�_�\�u�r�Z�x�s�Z�y�� ���������� �©�g�Z�i�j�y�`�_�g�b�_�� �Z�^�Z�i�l�Z�p�b�b�ª���± 
�\�_�e�b�q�b�g�Z�� �:�I�� �\�� �^�b�Z�i�Z�a�h�g�_�� �h�l�� �������� �^�h�� ���������� �©�g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�Z�y�� �Z�^�Z�i�l�Z�p�b�y�ª���± 
�\�_�e�b�q�b�g�Z�� �:�I�� �\�� �^�b�Z�i�Z�a�h�g�_�� �h�l�� �������� �^�h�� ���������� �©�k�j�u�\�� �Z�^�Z�i�l�Z�p�b�b�ª���± �\�_�e�b�q�b�g�Z�� �:�I����
�i�j�_�\�u�r�Z�x�s�Z�y�������������J�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_������ 

�B�a�� �l�Z�[�e�b�p�u�� ���� �\�b�^�g�h���� �q�l�h�� �g�Z�i�j�y�`�_�g�b�_�� �Z�^�Z�i�l�Z�p�b�h�g�g�u�o�� �\�h�a�f�h�`�g�h�k�l�_�c��
�h�j�]�Z�g�b�a�f�Z���\�u�y�\�e�_�g�h���m�������������^�_�l�_�c�����i�j�b�q�_�f���\���[�h�e�v�r�b�g�k�l�\�_���k�e�m�q�Z�_�\���± �m���f�Z�e�v�q�b�d�h�\����
�K�Z�f�u�c�� �\�u�k�h�d�b�c�� �m�^�_�e�v�g�u�c�� �\�_�k�� �^�_�l�_�c�� �k�� �w�l�h�c�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�h�c���± �\�� �^�_�l�k�d�h�f�� �k�Z�^�m�� �)����
�?�k�e�b�� �\�� �h�k�l�Z�e�v�g�u�o�� �]�j�m�i�i�Z�o�� �m�� �^�_�\�h�q�_�d�� �\�u�y�\�e�_�g�Z�� �m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�Z�y�� �Z�^�Z�i�l�Z�p�b�y�� �\��
�����������k�e�m�q�Z�_�\�����l�h���\���k�Z�^�m���)���m�^�_�e�v�g�u�c���\�_�k���^�_�\�h�q�_�d���k���w�l�b�f���m�j�h�\�g�_�f���Z�^�Z�i�l�Z�p�b�b���k�h�k�l�Z�\�b�e��
93%. 

�K�h�h�l�g�h�r�_�g�b�_�� �f�Z�e�v�q�b�d�h�\�� �k�� �g�Z�i�j�y�`�_�g�b�_�f�� �Z�^�Z�i�l�Z�p�b�b�� �\�� �k�Z�^�Z�o�� �&�� �b�� �(��
�k�h�i�h�k�l�Z�\�b�f�h���± ������ �b�� ������������ �G�h�� �k�j�_�^�b�� �f�Z�e�v�q�b�d�h�\�� �^�_�l�k�d�h�]�h�� �k�Z�^�Z�� �'�� �i�j�h�p�_�g�l�� �^�_�l�_�c�� �k��
�g�Z�i�j�y�`�_�g�b�_�f�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �k�h�k�l�Z�\�b�e�� ���������� �i�j�_�\�u�k�b�\�� �m�j�h�\�_�g�v�� �\��
�^�j�m�]�b�o�� �]�j�m�i�i�Z�o�� �\�� ���� �j�Z�a�Z���� �K�Z�f�u�c�� �\�u�k�h�d�b�c�� �m�^�_�e�v�g�u�c�� �\�_�k�� �^�_�l�_�c�� �k�� �g�Z�i�j�y�`�_�g�b�_�f��
�Z� �̂Z�i�l�Z�p�b�b�� �\�u�y�\�e�_�g�� �\�� �]�j�m�i�i�_�� �k�Z� �̂Z�� �)���� �g�Z�b�[�h�e�_�_�� �m� �̂Z�e�_�g�g�h�]�h�� �h�l�� �i�j�_� �̂i�j�b�y�l�b�y�± 
�b�k�l�h�q�g�b�d�Z���a�Z�i�Z�o�Z�� 
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ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʛ. ʊʠʤʘʰʝʚʩʢʘ ʧʦ ʚʝʣʠʯʠʥʝ 

ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, % 

ɼʝʪʩʢʠʡ ʩʘʜ 

(ʨʘʩʩʪʦʷʥʠʝ, 

ʤ; ʥʘʧʨʘʚ-

ʣʝʥʠʝ) 

ʇʦʣ 

ʂʨʠʪʝʨʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʋʜʦʚʣʝʪʚʦʨʠʪʝ

ʣʴʥʘʷ 

ʘʜʘʧʪʘʮʠʷ 

ʅʘʧʨʷʞʝ-

ʥʠʝ 

ʘʜʘʧʪʘʮʠʠ 

ʅʝʫʜʦʚʣʝʪ-

ʚʦʨʠʪʝʣʴ-

ʥʘʷ 

ʘʜʘʧʪʘʮʠʷ 

ʉʨʳʚ ʘʜʘʧʪʘʮʠʠ 

ʥʝ ʙʦʣʝʝ 2,10 

ʙʘʣʣʦʚ 

ʦʪ 2,11 ʜʦ 

3,20 ʙʘʣʣʦʚ 

ʦʪ 3,21 ʜʦ 

4,30 ʙʘʣʣʦʚ 

ʦʪ 4,30 ʠ ʙʦʣʝʝ 

ʙʘʣʣʦʚ 

A (1740ï

ʖɿ) 

ʆʙʘ ʧʦʣʘ 100,00% 0 0 0 

ʄʘʣʴʯʠʢʠ  100,00% 0 0 0 

ɼʝʚʦʯʢʠ 100,00% 0 0 0 

B (3010ï

ʖɿ) 

ʆʙʘ ʧʦʣʘ 100,00% 0 0 0 

ʄʘʣʴʯʠʢʠ  100,00% 0 0 0 

ɼʝʚʦʯʢʠ 100,00% 0 0 0 

C (3030ï

ʖɺ) 

ʆʙʘ ʧʦʣʘ 92,86% 7,14% 0 0 

ʄʘʣʴʯʠʢʠ  90,00% 10,00% 0 0 

ɼʝʚʦʯʢʠ 100,00% 0 0 0 

D (4280ï

ʖɺ) 

ʆʙʘ ʧʦʣʘ 92,31% 7,69% 0 0 

ʄʘʣʴʯʠʢʠ  80,00% 20,00% 0 0 

ɼʝʚʦʯʢʠ 100,00% 0 0 0 

E (5580ï

ʖɿ) 

ʆʙʘ ʧʦʣʘ 95,65% 4,35% 0 0 

ʄʘʣʴʯʠʢʠ  90,91% 9,09% 0 0 

ɼʝʚʦʯʢʠ 100,00% 0 0 0 

F (5740ï

ʖɺ) 

ʆʙʘ ʧʦʣʘ 88,89% 11,11% 0 0 

ʄʘʣʴʯʠʢʠ  83,33% 16,67% 0 0 

ɼʝʚʦʯʢʠ 93,33% 6,67% 0 0 

ɺʩʝ ʆʙʘ ʧʦʣʘ 94,55% 5,45% 0 0 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ (94,6%) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʜʝʪʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ. ʅʘʧʨʷʞʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ ʚʳʷʚʣʝʥʦ ʫ 5,5% ʜʝʪʝʡ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ï ʫ ʤʘʣʴʯʠʢʦʚ. 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ï ʚ ʛʨʫʧʧʝ ʜʝʪʩʢʦʛʦ 

ʩʘʜʘ F, ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʛʦ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷï ʠʩʪʦʯʥʠʢʘ ʟʘʧʘʭʘ. ɽʩʣʠ ʚ ʦʩʪʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ ʫ ʜʝʚʦʯʝʢ ʚʳʷʚʣʝʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʚ 100% ʩʣʫʯʘʝʚ, ʪʦ 

ʟʜʝʩʴ ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʝʚʦʯʝʢ ʩ ʪʘʢʠʤ ʫʨʦʚʥʝʤ ʘʜʘʧʪʘʮʠʠ ʩʦʩʪʘʚʠʣ 93%. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɺʘʣʴʪʠʱʝʚ ʖ. ɽ. ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʦʙʱʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ.-ʄ.: ʄʦʩʢ. 

ʅʀʀ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪ. ʍʠʨʫʨʛʠʠ, 1994.- 66ʩ. 

2. ɼʦʙʣʦ ɸ.ɼ., ʍʦʪʴʢʦ ʅ.ʀ., ʄʘʪʫʩʝʚʠʯ ʃ.ɽ. ʉʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ // ʀʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʷ ʚ ʤʝʜʠʮʠʥʝ: ʄʘʪʝʨ.4 ʄʝʞʜʫʥʘʨ. 

ʢʦʥʛʨ., ʉʦʯʠ / Int. J. Immunorehabil. ï 1998, ï ˉ 8. ï ʉ. 173. 

3. ɹʘʝʚʩʢʠʡ ʈ.ʄ., ɹʝʨʩʝʥʝʚʘ ɸ.ʇ. ʆʮʝʥʢʘ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ʄ.: ʄʝʜʠʮʠʥʘ, 1997. 

 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʅʀʈ çɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ 

ʘʜʘʧʪʘʮʠʠ ʫ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʨʘʡʦʥʘʭ ʨʘʟʤʝʱʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ï ʠʩʪʦʯʥʠʢʦʚ ʟʘʧʘʭʘ 

ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʦʨʛʘʥʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡè 2018-2020ʛʛ. 
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ʋɼʂ 613.11, 613.16 

 

ОЦЕНКА БИОЭНЕРГЕТИЧЕСКОЙ АКТИВНОСТИ ПИТЬЕВОЙ ВОДЫ 

С ИСПОЛЬЗОВАНИЕМ ТРАНСГЕННОГО ШТАММА К-12 
МИКРООРГАНИЗМОВ E.Coli  

ʀʢʩʘʥʦʚʘ ʊ.ʀ. 

�N�=�;�M���©�P�_�g�l�j���k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h���i�e�Z�g�b�j�h�\�Z�g�b�y���b���m�i�j�Z�\�e�_�g�b�y���f�_�^�b�d�h-
�[�b�h�e�h�]�b�q�_�k�d�b�f�b���j�b�k�d�Z�f�b���a�^�h�j�h�\�v�x�ª���N�F�;�:�����]�����F�h�k�d�\�Z�����J�h�k�k�b�y����

TIksanova@cspmz.ru  
 

ɸʥʥʦʪʘʮʠʷ: ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʯʠʤʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʨʦʩʪʘ ʘʢʪʠʚʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʦʣʝʝ, ʯʝʤ ʥʘ ʜʝʩʷʪʠʯʥʳʡ ʧʦʨʷʜʦʢ) ʚ ʩʨʝʜʝ, ʣʠʰʝʥʥʦʡ ʤʝʪʘʙʦʣʠʪʦʚ, 

ʩʚʷʟʘʥ ʩ ʨʘʙʦʪʦʡ ʧʨʦʪʦʥʥʳʭ ʢʘʥʘʣʦʚ F0F1-ATʌ-ʩʠʥʪʘʟʳ. ɺʨʘʱʝʥʠʝ ʥʘʥʦʤʦʪʦʨʘ, ʪʘʢʞʝ 

ʢʘʢ ʠ ʚʦʟʤʦʞʥʳʡ ʚʥʝʩʫʙʩʪʨʘʪʥʳʡ ʧʫʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʫʧʝʨʦʢʩʠʜ ʠ ʧʝʨʦʢʩʠʜ ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʧʨʷʞʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʞʝʣʝʟʦ-ʩʝʨʥʳʭ ʢʣʘʩʪʝʨʦʚ (ʧʦʤʠʤʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʠʢʦʪʠʥʘʤʠʜʘ-

ʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʬʣʘʚʠʥʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʘ ,)  ʦʧʨʝʜʝʣʷʶʪ 

ʙʠʦʵʥʝʨʛʝʪʠʢʫ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʨʘʞʘʶʪ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʪʝʩʪʠʨʫʝʤʦʡ ʚʦʜʳ. 

ʊʝʩʪ-ʩʠʩʪʝʤʘ çʕʢʦʣʶʤè, ʨʝʘʣʠʟʫʶʱʘʷ ʦʪʤʝʯʝʥʥʳʡ ʵʬʬʝʢʪ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʦʝʛʦ ʩʚʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʦʢʩʠʜʥʳʭ 

ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ ʚʦ ʚʩʝʤ ʥʦʨʤʠʨʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʠʭ ʟʥʘʯʝʥʠʡ (0,1-40ʤʢʛ/ʣ) ʠ 

ʪʝʨʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʅʆ2
-(*) ʙʦʣʝʝ 40ʤʢʛ/ʣ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʪʝʩʪ-ʩʠʩʪʝʤʫ ʜʣʷ ʢʦʥʪʨʦʣʷ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʠʪʴʝʚʦʡ ʠ ʧʨʠʨʦʜʥʦʡ ʚʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: F0F1-ATʌ-ʩʠʥʪʘʟʘ. ʌʘʟʘ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʊʝʩʪ çʕʢʦʣʶʤè. 

ʇʠʪʴʝʚʘʷ ʚʦʜʘ. ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

ASSESSMENT OF BIOENERGETIC ACTIVITY OF DRINKING W ATER 
USING A TRANSGENIC K -12 STRAIN OF E. Coli MICROORGANISMS  

TIksanova T.I. 

�)�H�G�H�U�D�O���6�W�D�W�H���%�X�G�J�H�W�D�U�\���,�Q�V�W�L�W�X�W�L�R�Q���©�&�H�Q�W�U�H���I�R�U���6�W�U�D�W�H�J�L�F���3�O�D�Q�Q�L�Q�J���D�Q�G���0�D�Q�D�J�H�P�H�Q�W��
�R�I���%�L�R�P�H�G�L�F�D�O���+�H�D�O�W�K���5�L�V�N�V�ª���R�I���W�K�H���)�H�G�H�U�D�O���0�H�G�L�F�D�O���%�L�R�O�R�J�L�F�D�O���$�J�H�Q�F�\�����0�R�V�F�R�Z����

Russia, TIksanova@cspmz.ru  
 

Abstract: It is shown that a significant biological effect of increasing the activity of 

microorganisms (by more than a decimal order) in a medium devoid of metabolites is 

associated with the work of proton channels of F0F1-ATP synthase. The rotation of the 

nanomotor, as well as the possible extra-substrate path of electron entry through the 

formation of superoxide and peroxide anion radicals in the cell cytoplasm by means of a 

conjugated system of iron-sulfur clusters (in addition to reduced nicotinamide-

denindinucleotide and reduced flavinadenindinucleotide) determine the bioenergetics of 

cell structures and, thus, reflect the bioenergetic activity of the tested water. 

The çEcolumeè test system, which implements the noted effect, increases the 

intensity of its glow depending on the concentration of peroxide anion radicals in the 
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entire normalized range of their values (0.1-40mcg/l) and loses its activity at 

concentrations of ʅO2
-(*) more than 40mcg/l, which allows using this test system to 

control the bioenergetic activity of drinking and natural water. 

Keywords: F0F1-ATP synthase. Associated water phase. Ecolume test. Drinking water. 

The bioenergetic activity. 

 

ɻʠʛʠʝʥʠʯʝʩʢʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʪʦʜʦʚ ʝʝ ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʭ ʨʝʰʝʥʠʝ ʩ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ ʠ 

ʫʩʪʘʥʦʚʣʝʥ ʤʝʠ  ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ 

[1]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʪʨʫʢʪʫʨʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ 

ʧʝʨʦʢʩʠʜʥʳʭ ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,1 ʜʦ 40ʤʢʛ/ʣ), ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ (-50-230ʤɺ), ʘʙʩʦʣʶʪʥʦʡ ʚʷʟʢʦʩʪʠ (0,9600-

1,050ʩʥʇʟ), ʜʦʣʝ ʬʘʟʳ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (qaʩ=0.400-1,000%), ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʬʘʟʳ (ȹ>0,05 ʜʣʷ qi>0,8%). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʦʮʝʥʦʢ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʦʜʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 4 ʫʨʦʚʥʷ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʥʠʟʢʘʷ, ʩʨʝʜʥʷʷ, ʚʳʩʦʢʘʷ, ɻ ʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʘʷ [1, 

2]. 

ʆʜʥʘʢʦ ʧʦʥʷʪʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ ʠ ʥʝ 

ʩʚʦʜʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʙʠʦʵʥʝʨʛʝʪʠʢʝ ʢʣʝʪʢʠ ʠ ʨʝʛʫʣʷʪʦʨʥʦʡ ʨʦʣʠ 

ʧʝʨʦʢʩʠʜʥʳʭ ʘʩʩʦʮʠʘʪʦʚ [4], ʪʘʢ ʢʘʢ ʟʘʪʨʘʛʠʚʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʝʤ ʜʨʫʛʠʭ ʘʩʩʦʮʠʘʪʦʚ ʚʦʜʳ, ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʠʪʴʝʚʳʭ ʚʦʜ.  

ɺ ɻ ʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʜʚʫʝʜʠʥʘʷ ʟʘʜʘʯʘ: ʩ ʥʘʫʯʥʳʭ ʧʦʟʠʮʠʡ ʦʥʘ ʩʚʷʟʳʚʘʝʪʩʷ 

ʩ ʠʟʫʯʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʘʩʩʦʮʠʘʪʦʚ ʚʦʜʳ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, 

ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʘ ʚ ʧʨʠʢʣʘʜʥʦʤ ʧʣʘʥʝ ï ʩ ʧʦʠʩʢʦʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʭ ʠ ʥʘʜʝʞʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ (ʧʦ ʚʩʝʤʫ 

ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ) ʧʦʣʫʯʠʪʴ ʢʨʠʪʝʨʠʘʣʴʥʫʶ ʦʮʝʥʢʫ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʛʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʪʝʩʪ-

ʩʠʩʪʝʤʳ ʚʥʝ ʜʠʘʧʘʟʦʥʦʚ ʥʦʨʤʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʚʳʙʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪ-ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣ -ʝʛʨʝʥʵʦʠʙ ʷ  

ʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ -ʥʠʦʢʟʠʥ ʢ  

ʪʝʥʩʠʚʥʳʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠ ʘʢʫʩʪʠʯʝʩʢʠʤ ʠʟʣʫʯʝʥʠʷʤ [3,4], ʯʪʦ ʦʪʨʘʞʘʝ -ʝʥʚ ʪ  

ʩʫʙʩʪʨʘʪʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠʥʷʪ  ,ʴʪʘʛʘʣʦʧ ʦ  

ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʧʨʦʷʚʣʷʝʤʳʝ ʚʦʜʦʡ, ʧʦʜʚʝʨʛʰʝʡʩ ʫʤʦʥʪʠʥʛʘʤʦʨʪʢʝʣ ɻ ʷ  

ʦʙʣʫʯʝʥʠʶ, ʦʙʫʩʣʦʚʣʝʥʳ ʧʝʨʝʥʦʩʦʤ ʟʘʨʷʜʘ ʥʘ ʧʝʨʚʠʯʥʳʝ ʨʝʮʝʧʪʦʨ ʚ ʚʦʥʦʨʪʢʝʣʵ ʳ  

-ʪʩʝʪ ʦʨʛʘʥʠʟʤʝ, ʠʥʠʮʠʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʛʠʜʨʘʪʘʮʠ ʠ ʠ

ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʙʠʦʧʦʣʠʤʝʨʦʚ (ʬʦʩʬʦʣʠʧʠʜʦʚ) [5, 6]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ 

ʧʦʜʭʦʜ ʥʝ ʦʪʨʘʞʘʝʪ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʠʥʪʝʟʘ ɸʊʌ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʘʢʮʠʷ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ çʕʢʦʣʶʤè ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʚʦʜʳ ʂɺʏ ʠ 

ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʠʟʣʫʯʝʥʠʷʤʠ ʩʚʷʟʘʥʘ ʩ ʧʨʦʮʝʩʩʘʤʠ ʨʦʩʪʘ ʠʣʠ 
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ʜʝʛʨʘʜʘʮʠʠ ʬʘʟʳ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʲʝʤʥʦʛʦ ʟʘʨʷʜʘ [7-

9], ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʚ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʘʭ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʵʬʬʝʢʪʘʤʠ ʢʚʘʥʪʦʚʦʡ ʥʝʣʦʢʘʣʴʥʦʩʪʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʟʥʘʯʠʤʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʨʦʩʪʘ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʦʣʝʝ, ʯʝʤ ʥʘ ʜʝʩʷʪʠʯʥʳʡ ʧʦʨʷʜʦʢ) ʚ 

ʩʨʝʜʝ, ʣʠʰʝʥʥʦʡ ʤʝʪʘʙʦʣʠʪʦʚ, ʩʚʷʟʘʥ ʥʝ ʩʪʦʣʴʢʦ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ 

ʛʠʜʨʘʪʥʦʡ ʚʦʜʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [10-13], ʘ ʩ  

ʨʘʙʦʪʦʡ ʧʨʦʪʦʥʥʳʭ ʢʘʥʘʣʦʚ F0F1-ATʌ-ʩʠʥʪʘʟʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʪʥʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʘʭ ʩʫʙʲʝʜʠʥʠʮ а ʠ с, ʬʦʨʤʠʨʫʝʤʳʭ ʬʘʟʦʡ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ (ʧʨʦʪʦʥʥʳʡ ʤʦʪʦʨ). ʆʜʥʘʢʦ ʚ ʮʠʪʠʨʫʝʤʳʭ ʨʘʙʦʪʘʭ ʥʝ ʥʘʰʝʣ ʦʪʨʘʞʝʥʠʷ 

ʤʝʭʘʥʠʟʤ, ʟʘʩʪʘʚʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʨʘʱʝʥʠʝ ɔ-ʩʫʙʲʝʜʠʥʠʮʳ ʚʤʝʩʪʝ ʩ Ů ʠ ʩ-

ʩʫʙʲʝʜʠʥʠʮʘʤʠ ʢʦʤʧʣʝʢʩʘ F0. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʨʘʱʝʥʠʝ ʥʘʥʦʤʦʪʦʨʘ, ʪʘʢʞʝ ʢʘʢ ʠ 

ʚʦʟʤʦʞʥʳʡ ʚʥʝʩʫʙʩʪʨʘʪʥʳʡ ʧʫʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʫʧʝʨʦʢʩʠʜ ʠ ʧʝʨʦʢʩʠʜ ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʧʨʷʞʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʞʝʣʝʟʦ-ʩʝʨʥʳʭ ʢʣʘʩʪʝʨʦʚ (ʧʦʤʠʤʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥ-

ʜʠʥʫʢʣʝʦʪʠʜʘ (NADH) ʠ ʯʝʨʝʟ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʚʠʥʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜ 

(FADH2)) [14 ,]  ʦʧʨʝʜʝʣʷʶʪ ʙʠʦʵʥʝʨʛʝʪʠʢʫ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʪʨʘʞʘʶʪ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʦʜʳ. 

ʊʝʩʪ-ʩʠʩʪʝʤʘ çʕʢʦʣʶʤ  è ʘʢʪʠʚʥ ʝʜʦʚ ʚ ʝʠʥʝʯʠʣʝʚʫ ʘʥ ʪʝʫʨʠʛʘʝʨ ʦ  

ʩʦʜʝʨʞʘʥʠʷ ʝʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʬʘʟʳ ʠ ʠʟʤʝʥʝʥʠ  ʭʳʥʜʠʩʢʦʨʝʧ ʠʠʮʘʨʪʥʝʮʥʦʢ ʷ  

ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ ʚʦ ʚʩʝʤ ʥʦʨʤʠʨʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʠ ʡʠʥʝʯʘʥʟ ʭ

(0,1-40ʤʢʛ/ʣ) ʠ ʪʝʨʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʅʆ 2
-(*)  ʤʝʥʝʝ 

0,1ʤʢʛ/ʣ (ʙʠʦʣʦʛʠʯʝʩʢʠ ʠʥʝʨʪʥʘʷ ʚʦʜʘ) ʠ ʙʦʣʝʝ 40ʤʢʛ/ʣ (ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ) 

[15], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʪʝʩʪ-ʩʠʩʪʝʤʫ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʠʪʴʝʚʦʡ ʠ ʧʨʠʨʦʜʥʦʡ [16] ʚʦʜʳ. ʀʟʤʝʥʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ çʕʢʦʣʶʤè ʠ ʨʝʘʢʮʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʥʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠ-ʘʢʪʠʚʥʫʶ ʧʠʪʴʝʚʫʶ ʚʦʜʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʜʠʥʘʢʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ [9], ʯʪʦ ʦʪʨʘʞʘʝʪ ʦʙʱʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚʥʝʩʫʙʩʪʨʘʪʥʦʛʦ 

ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʟʘ ʩʯʝʪ ʥʝʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ 

ʵʣʝʢʪʨʦʥʦʚ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [4]. 

ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʫʝʤʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦ 

ʦʮʝʥʢʝ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʠʨʦʜʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ [17], ʯʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʜʣʷ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ, 

ʪʘʢ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʠʪʴʝʚʦʡ ʚʦʜʳ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʧʨʠʙʦʨʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʠʟʤʝʨʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʙʠʦʪʝʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʢʚʘʥʪʦʚʦʡ ʧʨʠʨʦʜʦʡ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʙʦʟʝ-ʢʦʥʜʝʥʩʘʪʘ ʵʣʝʢʪʨʦʥʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʘʩʩʦʮʠʘʪʘʤʠ ʚʦʜʳ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʙʦʟʝ-ʢʦʥʜʝʥʩʘʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʘʚʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚʦ ʚʨʝʤʝʥʠ (ʚʩʣʝʜʩʪʚʠʝ on/off-ʧʝʨʝʤʝʞʘʝʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʟʝ-

ʢʦʥʜʝʥʩʘʪʘ ɻ ʣʝʢʪʨʦʥʦʚ [4, 18]), ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʝʯʝʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʘʨʠʘʮʠʡ 
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ʧʦʢʘʟʘʪʝʣʷ. ʕʪʦʪ ʵʬʬʝʢʪ, ʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʚʣʠʷʥʠʶ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, ʘʢʫʩʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʨʝʙʫʝʪ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʭ ʫʯʝʪʘ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʜʝʡʩʪʚʠʷ, ʘ ʩ ʜʨʫʛʦʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʧʦʯʘʩʦʚʦʡ ʜʠʥʘʤʠʢʠ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʧʝʨʦʢʩʠʜ ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳè (ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ). ʌɻɹʋ ʎʉʇ. 2020. 

2. Rakhmanin Yu.ɸ., Stekhin A. A., Yakovleva G. V. Water Biophysics: Quantum nonlocality in water 

treatment technologies; regulatory role of associated water in cellular metabolism; normalization of 

drinking water bioenergetic activity. Moscow. LENAND publishing house. 353 p. Russia (2016). 

3. Pickard, W.F. Energy deposition processes in biological tissue: Nonthermal biohazardsseem unlikely 

in the ultra-high frequency range/W.F. Pickard, E.G. Moros. Bioelectromagnetics. 2001; 22(2): 97-105.  

4. ʉʪʝʭʠʥ ɸɸ, ʗʢʦʚʣʝʚʘ ɻɺ. ʂʚʘʥʪʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚʦʜʳ: ʉʚʦʡʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʘʩʩʦʮʠʘʪʦʚ ʚʦʜʳ; ʵʣʝʢʪʨʦʥʥʳʡ ʜʝʬʠʮʠʪ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ. ʄ.: ʃʝʥʘʥʜ, 2019. 300 ʩ.  

5. ʂʨʳʥʠʮʢʘʷ ɸ.ʖ. ɺʣʠʷʥʠʝ ʂɺʏ-ʠʟʣʫʯʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʝʣʴʥʳʭ 

ʙʠʦʤʝʤʙʨʘʥ. ʈʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ. 2011; 4: 1ï9. 

6. Ovchinnikova K. Can water store charge? / K. Ovchinnikova, G.H. Pollack. Langmuir. 2008; 25(1): 

542ï547. 

7. Klimov A. Visualization of charge-carrier propagation in water / A. Klimov, G.H. Pollack. Langmuir. 

2007; 23(23): 11890ï11895.  

8. Elia V. Physicalïchemical study of water in contact with a hydrophilic polymer: Nafion / V. Elia, E. 

Napoli, M. Niccoli. J. Therm. Anal. Calorim.  2013; 112(2): 937ï944. 

9. Stekhin A, Yakovleva G, Iksanova T, Pronko K., Zemskov V. Evaluation of the effect of structural-

physical changes in water on biological activity. Clinical Practice. 2018; 15(5): 861-871. 

10. ʉʦʙʦʣʝʚ A.D., ʀʩʤʘʠʣʦʚ ɸ.ɼ., ɼʘʥʠʣʦʚ B.C. ʂʠʥʝʪʠʢʘ ʙʠʦʣʶʤʠʥʝʩʮʝʥʮʠʠ ʚ ʨʝʘʢʮʠʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʣʶʮʠʬʝʨʘʟʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʣʠʬʘʪʠʯʝʩʢʠʤʠ ʘʣʴʜʝʛʠʜʘʤʠ. ɹʠʦʭʠʤʠʷ. 1989; 54(2): 

2061-2065.  

11. ʀʩʤʘʠʣʦʚ ɸ.ɼ., ɹʝʨʠʷ ʃ.ɺ., ɼʘʥʠʣʦʚ B.C. ʆʙʨʘʟʦʚʘʥʠʝ ʘʣʴʜʝʛʠʜʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʣʶʮʠʬʝʨʘʟʳ ʚ ʭʦʜʝ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʩʚʝʪʦʤ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ɹʠʦʭʠʤʠʷ. 1994; 59(4): 519-524.  

12. ʀʩʤʘʠʣʦʚ ɸ.ɼ. ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʙʠʦʣʶʤʠʥʝʩʮʝʥʮʠʷ: ʄʝʭʘʥʠʟʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʮʠʬʝʨʘʟʦʡ ʘʣʴʜʝʛʠʜʥʳʭ ʠ ʬʣʘʚʠʥʦʚʳʭ ʩʫʙʩʪʨʘʪʦʚ. ɼʠʩʩʝʨʪʘʮʠʷ. ʄʦʩʢʚʘ. 

1995.  

13. ʈʦʤʘʥʦʚʩʢʠʡ ʖ.ʄ. ʄʦʣʝʢʫʣʷʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ɻ ʥʝʨʛʠʠ ʞʠʚʦʡ ʢʣʝʪʢʠ. ʇʨʦʪʦʥʥʘʷ ɸʊʌ-

ʩʠʥʪʘʟʘ ï ʚʨʘʱʘʶʱʠʡʩʷ ʤʦʣʝʢʫʣʷʨʥʳʡ ʤʦʪʦʨ / ʖ.ʄ. ʈʦʤʘʥʦʚʩʢʠʡ, ɸ.ʅ. ʊʠʭʦʥʦʚ. ʋʌʅ. 2010; 

180: 931ï956. 

14. Ru-Zhou Zhao Shuai Jiang Lin Zhang Zhi-Bin Yu. Mitochondrial electron transport chain, ROS 

generation and uncoupling (Review). International Journal of Molecular Medicine. 2019; 44(1): 3-15.      

https://doi.org/10.3892/ijmm.2019.4188. 

15. ʀʢʩʘʥʦʚʘ ʊ.ʀ., ʂʘʤʝʥʝʮʢʘʷ ɼ.ɹ., ʉʪʝʭʠʥ ɸ.ɸ., ʗʢʦʚʣʝʚʘ ɻ.ɺ. ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ï ʘʩʩʦʮʠʘʪʦʚ 

ʧʝʨʦʢʩʠʜʥʳʭ ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 2019; 5: 26-29. 

16. ʂʥʷʟʝʚʘ ɽ.ɺ. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜ. ɺʘʨʥʘʢʠ ʠ ʛ. 

ʅʦʣʠʥʩʢʘ (ʅʦʣʠʥʩʢʠʡ ʨʘʡʦʥ, ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʄʘʪʝʨʠʘʣʳ XI ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ-ʙʠʦʣʦʛʦʚ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ (ʇʝʨʤʴ, 13ï15 ʤʘʷ 2019 ʛ.), ʩ.35-38. 



158 

17. ʆʣʴʢʦʚʘ ɸ.ʉ., ɹʝʨʝʟʠʥ ɻ.ʀ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʪʪʝʩʪʦʚʘʥʥʳʭ ʙʠʦʪʝʩʪʦʚ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʝʨʙʠʮʠʜʘʤʠ: ʄʦʜʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ɺʦʜʘ ʠ ʵʢʦʣʦʛʠʷ: ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷ. 

2019. ˉ2 (78). URL: https://cyberleninka.ru/article/n/issledovanie-chuvstvitelnosti-attestovannyh-

biotestov-k-zagryazneniyu-vod-sovremennymi-gerbitsidami-modelnye-eksperimenty (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 14.07.2020). 

18. Stekhin A.A., Yakovleva G.V., Pronko K., Zemskov V. Water as the main regulator of 

intracellular processes. Clin. Pract. 2018; 15(5): 841-855. 

 

 

ʋɼʂ 613.6 

 

ВЛИЯНИЕ ЗАПАХА РАЗНОГО ГЕДОНИЧЕСКОГО ТОНА НА 

ФУНКЦИОНАЛЬНОЕ ПСИХОЭМОЦИОНАЛЬНОЕ СОСТОЯНИЕ 

ЧЕЛОВЕКА 
ʀʥʛʝʣʴ ʌ.ʀ., ɹʫʜʘʨʠʥʘ ʆ.ɺ. 

�N�_�^�_�j�Z�e�v�g�h�_���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�_���[�x�^�`�_�l�g�h�_���m�q�j�_�`�^�_�g�b�_���©�P�_�g�l�j���k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h��
�i�e�Z�g�b�j�h�\�Z�g�b�y���b���m�i�j�Z�\�e�_�g�b�y���f�_�^�b�d�h-�[�b�h�e�h�]�b�q�_�k�d�b�f�b���j�b�k�d�Z�f�b���a�^�h�j�h�\�v�x�ª��

�N�_�^�_�j�Z�e�v�g�h�]�h���f�_�^�b�d�h-�[�b�h�e�h�]�b�q�_�k�d�h�]�h���Z�]�_�g�l�k�l�\�Z�����]�����F�h�k�d�\�Z�����J�h�k�k�b�y��
FIngel@cspmz.ru  

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʦʜʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʫʯʘʩʪʠʝʤ 10 ʩʧʝʮʠʘʣʴʥʦ ʦʙʫʯʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʟʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʠʟʫʯʝʥʳ: ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʟʘʧʘʭʘ ʦʪ 

ʙʘʟʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʯʝʣʦʚʝʢʘ ʠ ʚʣʠʷʥʠʝ ʧʨʠʷʪʥʦʛʦ ʠ 

ʥʝʧʨʠʷʪʥʦʛʦ ʟʘʧʘʭʘ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. ʆʙʥʘʨʫʞʝʥʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʩʪʦʨʦʥʥʝʛʦ 

ʟʘʧʘʭʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʛʝʜʦʥʠʯʝʩʢʦʛʦ ʪʦʥʘ ʣʶʜʴʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ: 

ʩʚʷʟʴ ʚʦʩʧʨʠʷʪʠʷ ʟʘʧʘʭʘ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʝʜ ʧʝʨʚʳʤ ʧʨʝʜʲʷʚʣʝʥʠʝʤ ʢʘʞʜʦʛʦ 

ʟʘʧʘʭʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʜʠʥʘʤʠʢʝ ʧʨʝʜʲʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʧʘʭʦʚ 

ʨʘʟʥʦʛʦ ʛʝʜʦʥʠʯʝʩʢʦʛʦ ʪʦʥʘ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʙʣʶʜʘʶʪʩʷ ʩʭʦʞʠʝ ʠʟʤʝʥʝʥʠʷ 

ʩʘʤʦʯʫʚʩʪʚʠʷ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʩʪʨʦʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇ ʨʠʷʪʥʳʡ ʠ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘ ɺ .ʭ ʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʦ ɺ .ʤ ʣʠʷʥʠʝ ʥʘ 

ʩʘʤʦʯʫʚʩʪʚʠ ɸ .ʝ ʢʪʠʚʥʦʩʪʴ ʠ ʥʘʩʪʨʦʝʥʠʝ. 

 

SMELL OF DIFFERENT HEDONISTIC TONES AND ITS IMPACT ON THE  
HUMAN FUNCTIONAL PSYCHO -EMOTIONAL STATE  
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Abstract: Odorimetric experiments with participation of 10 specially trained researchers 

of different gender and age reveal: the dependence of smell perception on a personôs 

emotional background and the impact of pleasant and unpleasant smells on the main 

indicators of a personôs functional psycho-emotional state. A qualitative resemblance of 

a foreign smell perception, regardless of its hedonistic tone, was found in humans of 
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�G�L�I�I�H�U�H�Q�W���J�H�Q�G�H�U���D�Q�G���D�J�H�����W�K�H���F�R�Q�Q�H�F�W�L�R�Q���R�I���V�P�H�O�O���S�H�U�F�H�S�W�L�R�Q���Z�L�W�K���U�H�V�H�D�U�F�K�H�U�V�¶���H�P�R�W�L�R�Q�D�O��
state and quality of life indicators was defined before the first exposition of each smell. It 
�Z�D�V���V�K�R�Z�Q���L�Q���W�K�H���G�\�Q�D�P�L�F�V�����W�K�D�W���V�L�P�L�O�D�U���F�K�D�Q�J�H�V���L�Q���U�H�V�H�D�U�F�K�H�U�V�¶���K�H�D�O�W�K�����D�F�W�L�Y�L�W�\���D�Q�G���P�R�R�G��
are observed during exposure to various concentrations of smells with different hedonistic 
tones. 
Keywords: P leasant and unpleasant smel H .l uman perceptio I .n mpact on healt A .h ctivity 
and mood. 

�<�\�_�^�_�g�b�_�� �B�a�\�_�k�l�g�h���� �q�l�h�� �i�h�k�l�h�j�h�g�g�b�c�� �a�Z�i�Z�o�� �f�h�`�_�l�� �\�u�a�u�\�Z�l�v�� �g�_�]�Z�l�b�\�g�m�x��
�w�f�h�p�b�h�g�Z�e�v�g�m�x���j�_�Z�d�p�b�x���q�_�e�h�\�_�d�Z���b���± �d�Z�d���k�e�_�^�k�l�\�b�_���± �k�g�b�`�Z�l�v���d�Z�q�_�k�l�\�h���`�b�a�g�b�����k��
�q�_�f�����\�_�j�h�y�l�g�_�_���\�k�_�]�h�����k�\�y�a�Z�g�h���^�h�k�l�Z�l�h�q�g�h���[�h�e�v�r�h�_���d�h�e�b�q�_�k�l�\�h���`�Z�e�h�[���g�Z�k�_�e�_�g�b�y���g�Z��
�a�Z�]�j�y�a�g�_�g�b�_�� �Z�l�f�h�k�n�_�j�g�h�]�h�� �\�h�a�^�m�o�Z�� �\�u�[�j�h�k�Z�f�b�� �g�_�d�h�l�h�j�u�o�� �i�j�h�f�u�r�e�_�g�g�u�o�� �b��
�k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�o�� �i�j�h�b�a�\�h�^�k�l�\���� �H�[�j�Z�l�g�h�_�� �m�l�\�_�j�`�^�_�g�b�_�� �h�� �\�e�b�y�g�b�b��
�w�f�h�p�b�h�g�Z�e�v�g�h�]�h���k�h�k�l�h�y�g�b�y���q�_�e�h�\�_�d�Z���g�Z���\�h�k�i�j�b�y�l�b�_���b�f���a�Z�i�Z�o�Z���l�h�`�_���f�h�`�_�l���h�d�Z�a�Z�l�v�k�y��
�\�_�j�g�u�f���� �H�p�_�g�d�m�� �k�\�y�a�b�� �f�_�`�^�m�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b���a�Z�i�Z�o�Z�� �b�� �w�f�h�p�b�h�g�Z�e�v�g�u�f��
�k�h�k�l�h�y�g�b�_�f�� �q�_�e�h�\�_�d�Z�� �f�h�`�g�h�� �b�a�m�q�Z�l�v�� �\�� �m�k�e�h�\�b�y�o�� �e�Z�[�h�j�Z�l�h�j�g�h�]�h�� �h�e�v�n�Z�d�l�h-
�h�^�h�j�b�f�_�l�j�b�q�_�k�d�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�� �m�q�Z�k�l�b�_�f�� �k�i�_�p�b�Z�e�v�g�h�� �h�[�m�q�_�g�g�u�o��
�b�k�k�e�_�^�h�\�Z�l�_�e�_�c���� 

�P�_�e�v�x���g�Z�k�l�h�y�s�_�c�� �j�Z�[�h�l�u�� �y�\�b�e�h�k�v�� �b�a�m�q�_�g�b�_�� �\�� �e�Z�[�h�j�Z�l�h�j�g�u�o�� �m�k�e�h�\�b�y�o��
�\�e�b�y�g�b�y�� ���� �a�Z�i�Z�o�h�\���� �m�k�e�h�\�g�h�� �i�j�b�y�l�g�h�]�h�� �b�� �a�Z�i�Z�o�Z�� �k�� �\�u�k�h�d�b�f�� �i�h�l�_�g�p�b�Z�e�h�f��
�j�Z�a�^�j�Z�`�_�g�b�y���g�Z���k�Z�f�h�q�m�\�k�l�\�b�_�����Z�d�l�b�\�g�h�k�l�v���b���g�Z�k�l�j�h�_�g�b�_���q�_�e�h�\�_�d�Z���� 

�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u�� �������b�k�k�e�_�^�h�\�Z�l�_�e�_�c�������±�������e�_�l���������`�_�g�s�b�g���b�������f�m�`�q�b�g������
�g�_���k�l�j�Z�^�Z�x�s�b�o���Z�e�e�_�j�]�b�y�f�b�����i�h�^�i�b�k�Z�\�r�b�o���b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_���k�h�]�e�Z�k�b�_���g�Z���m�q�Z�k�l�b�_���\��
�j�Z�[�h�l�_���� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�� �i�j�h�r�_�^�r�b�o�� �h�[�m�q�_�g�b�_�� �j�Z�[�h�l�_�� �g�Z�� �h�e�v�n�Z�d�l�h�f�_�l�j�_�� �(�&�2�0�$��
�7������ �i�j�b�g�y�e�b�� �m�q�Z�k�l�b�_�� �\�� ��-�o�� �h�^�h�j�b�f�_�l�j�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o���� �<�h�� �b�a�[�_�`�Z�g�b�_��
�g�_�d�h�j�j�_�d�l�g�u�o�� �h�p�_�g�h�d�� �\�e�b�y�g�b�y�� �a�Z�i�Z�o�Z���� �h�[�m�k�e�h�\�e�_�g�g�u�o�� �w�f�h�p�b�h�g�Z�e�v�g�u�f��
�g�Z�i�j�y�`�_�g�b�_�f�����^�h���g�Z�q�Z�e�Z���j�Z�[�h�l�u���\�k�_���w�d�k�i�_�j�l�u���h�l�\�_�q�Z�e�b���g�Z���h�[�s�b�_���\�h�i�j�h�k�u���d�Z�j�l�u-
�b�g�l�_�j�\�v�x�����Z���l�Z�d�`�_���g�Z���\�h�i�j�h�k�u���[�Z�l�Z�j�_�b���k�l�Z�g�^�Z�j�l�g�u�o���i�k�b�o�h�e�h�]�b�q�_�k�d�b�o���h�i�j�h�k�g�b�d�h�\-
�Z�g�d�_�l���� �h�i�j�_�^�_�e�y�x�s�b�o�� �k�l�_�i�_�g�v�� �k�h�p�b�Z�e�v�g�h�c�� �Z�^�Z�i�l�Z�p�b�b�� �>���@���� �k�l�_�i�_�g�v�� �\�u�j�Z�`�_�g�g�h�k�l�b��
�l�j�_�\�h�]�b���>���@���b���i�_�j�_�m�l�h�f�e�_�g�b�y���>���@�����Z���l�Z�d�`�_���o�Z�j�Z�d�l�_�j���f�_�`�e�b�q�g�h�k�l�g�u�o���h�l�g�h�r�_�g�b�c���>���@ 
�b���d�Z�q�_�k�l�\�h���`�b�a�g�b���>���@�����I�_�j�_�^���g�Z�q�Z�e�h�f���j�Z�[�h�l�u�����l�h�q�d�Z���©���ª�������i�h�k�e�_���i�_�j�\�h�]�h�����l�h�q�d�Z���©���ª����
�b�� �i�h�k�e�_�� �\�l�h�j�h�]�h�� ���l�h�q�d�Z�� �©���ª���� �i�j�_�^�t�y�\�e�_�g�b�y�� �a�Z�i�Z�o�Z�� �w�d�k�i�_�j�l�u�� �h�l�\�_�q�Z�e�b�� �g�Z�� �\�h�i�j�h�k�u��
�l�_�k�l�h�\�h�c�� �d�Z�j�l�u�� �K�:�G�� �>���@���� �i�j�_�^�g�Z�a�g�Z�q�_�g�g�h�c�� �^�e�y�� �k�Z�f�h�h�p�_�g�d�b�� �k�h�k�l�h�y�g�b�y�� �a�^�h�j�h�\�v�y����
�Z�d�l�b�\�g�h�k�l�b���b���g�Z�k�l�j�h�_�g�b�y�����B�k�k�e�_�^�h�\�Z�g�b�_���i�j�h�\�h�^�b�e�b���\���k�h�h�l�\�_�l�k�l�\�b�b���k���O�_�e�v�k�b�g�k�d�h�c��
�^�_�d�e�Z�j�Z�p�b�_�c�� �h�[�� �w�l�b�q�_�k�d�b�o�� �i�j�b�g�p�b�i�Z�o�� �f�_�^�b�p�b�g�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �>���@�� �b�� �k��
�k�h�[�e�x�^�_�g�b�_�f�� �i�j�b�g�p�b�i�Z�� �d�h�g�n�b�^�_�g�p�b�Z�e�v�g�h�k�l�b�� �i�h�e�m�q�Z�_�f�h�c�� �b�g�n�h�j�f�Z�p�b�b����
�h�[�_�k�i�_�q�_�g�b�_�f���i�j�Z�\�Z���q�_�e�h�\�_�d�Z���h�l�d�Z�a�Z�l�v�k�y���h�l���m�q�Z�k�l�b�y���\���j�Z�[�h�l�_�����b�g�n�h�j�f�b�j�h�\�Z�g�b�_�f���h�[��
�b�k�i�h�e�v�a�h�\�Z�g�b�b���i�h�e�m�q�Z�_�f�h�c���b�g�n�h�j�f�Z�p�b�b�� 

�<�� �i�j�h�p�_�k�k�_�� �j�Z�[�h�l�u�� �b�k�k�e�_�^�h�\�Z�l�_�e�y�f�� �i�j�_�^�k�l�h�y�e�h�� �h�p�_�g�b�l�v�� �b�g�l�_�g�k�b�\�g�h�k�l�v��
�a�Z�i�Z�o�Z�� �b�� �j�Z�a�^�j�Z�`�Z�x�s�_�_�� �^�_�c�k�l�\�b�_�� ������ �\�_�g�l�b�e�y�p�b�h�g�g�u�o�� �\�u�[�j�h�k�h�\�� �i�j�_�^�i�j�b�y�l�b�y�� �i�h��
�i�j�h�b�a�\�h�^�k�l�\�m�� �`�_�\�Z�l�_�e�v�g�h�c�� �j�_�a�b�g�d�b���� �i�j�_�^�k�l�Z�\�e�y�x�s�b�o�� �k�f�_�k�v�� �j�Z�a�e�b�q�g�u�o��
�Z�j�h�f�Z�l�b�a�Z�l�h�j�h�\���� �i�j�b�f�_�g�y�_�f�u�o�� �\�� �i�j�h�b�a�\�h�^�k�l�\�_�� ���m�k�e�h�\�g�h�� �i�j�b�y�l�g�u�c�� �a�Z�i�Z�o������ �b�� ������
�f�g�h�]�h�d�h�f�i�h�g�_�g�l�g�h�]�h���h�^�h�j�Z�g�l�Z �K�I�F�� ���L�M�� ����-31323949-94-2002) �k�� �g�Z�b�[�h�e�v�r�b�f��
�\�d�e�Z�^�h�f�� �b�a�h�i�j�h�i�b�e�f�_�j�d�Z�i�l�Z�g�Z���� �w�l�b�e�f�_�j�d�Z�i�l�Z�g�Z�� �b�� ��-�[�m�l�Z�g�l�b�h�e�Z�� ���g�_�i�j�b�y�l�g�u�c��
�a�Z�i�Z�o�������<�e�b�y�g�b�_���a�Z�i�Z�o�Z���g�Z���k�Z�f�h�q�m�\�k�l�\�b�_�����Z�d�l�b�\�g�h�k�l�v���b���g�Z�k�l�j�h�_�g�b�_���b�k�k�e�_�^�h�\�Z�l�_�e�_�c��
�^�h�����\���i�j�h�p�_�k�k�_���b���i�h�k�e�_���h�^�h�j�b�f�_�l�j�b�b���h�i�j�_�^�_�e�y�e�b���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���l�_�k�l�h�\�h�c���d�Z�j�l�u��
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ʉɸʅ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʩ ʢʘʞʜʳʤ ʟʘʧʘʭʦʤ (1 ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʥʝʜʝʣʶ) ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʧʨʝʜʲʷʚʣʷʣʠ ʩʝʨʠʶ ʨʘʟʚʝʜʝʥʠʡ ʩʤʝʩʠ ʦʜʦʨʘʥʪʘ ʩ ʯʠʩʪʳʤ ʚʦʟʜʫʭʦʤ ʠʟ 

ʥʘʣʦʬʘʥʦʚʦʛʦ ʤʝʰʢʘ ʦʙʲʝʤʦʤ 10 ʣ. ʉ ʢʘʞʜʦʡ ʧʦʜʘʯʝʡ ʚʦʟʜʫʭʘ, ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʟʘʧʘʭʦʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʱʫʱʘʝʤʦʛʦ ʟʘʧʘʭʘ.  

ʈʘʙʦʪʫ ʩ ʢʘʞʜʳʤ ʦʜʦʨʘʥʪʦʤ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʜʥʷ ʚ ʜʚʘ ʵʪʘʧʘ ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʚ 2-3 ʯʘʩʘ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚ ʦʣʴʬʘʢʪʦʤʝʪʨ ʧʦʜʘʚʘʣʠ ʩʝʨʠʶ 

ʨʘʟʚʝʜʝʥʠʡ (ʢʦʥʮʝʥʪʨʘʮʠʡ) ʦʜʦʨʘʥʪʘ ʚ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ: 1 ʩʝʨʠʷ ʥʘʯʠʥʘʣʘʩʴ ʩ 

ʥʝʦʱʫʪʠʤʳʭ ʠ ʟʘʢʘʥʯʠʚʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ, ʙʝʟʫʩʣʦʚʥʦ ʦʱʫʪʠʤʳʤʠ ʚʩʝʤʠ 

ʵʢʩʧʝʨʪʘʤʠ; 2-ʷ ʩʝʨʠʷ ʥʘʯʠʥʘʣʘʩʴ ʩ ʥʝʦʱʫʪʠʤʳʭ ʠ ʟʘʢʘʥʯʠʚʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʠʞʠʤʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ. ʇʨʠ ʢʘʞʜʦʤ 

ʦʱʫʱʝʥʠʠ ʟʘʧʘʭʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʞʘʪʴ ʢʥʦʧʢʫ "ʜʘ, ʝʩʪʴ ʟʘʧʘʭ" ʥʘ ʧʘʥʝʣʠ 

ʦʣʴʬʘʢʪʦʤʝʪʨʘ, ʘ ʧʦʪʦʤ ʦʮʝʥʠʪʴ ʠ ʟʘʧʠʩʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʱʫʱʘʝʤʦʛʦ ʟʘʧʘʭʘ ʧʦ 

5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistica 10.2. ʇʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ 

ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʨʠʪʝʨʠʷ ʉʧʠʨʤʝʥʘ. ɸʩʩʦʮʠʘʪʠʚʥʫʶ ʩʚʷʟʴ ʩʯʠʪʘʣʠ ʟʥʘʯʠʤʦʡ ʧʨʠ ʨÒ0,05. 

�J�_�a�m�e�v�l�Z�l�u�� ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʥʠ ʦʜʠʥ 

ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʝ ʠʤʝʣ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʙʳ ʦ ʚʳʨʘʞʝʥʥʦʤ ʥʝʙʣʘʛʦʧʦʣʫʯʠʠ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ. 

ʆʜʥʘʢʦ ʚʦʩʧʨʠʷʪʠʝ ʢʘʯʝʩʪʚʘ ʩʚʦʝʡ ʞʠʟʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʠʭ 

ʚʦʟʨʘʩʪʦʤ (r = 0,65; ʨÒ0,05). 

1-ʷ ʩʝʨʠʷ ʦʜʦʨʠʤʝʪʨʠʠ - ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʜʦʥʠʯʝʩʢʦʛʦ ʪʦʥʘ ʟʘʧʘʭʘ -

ʚʳʟʚʘʣʘ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ 

ʥʘʩʪʨʦʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 2-ʷ ʩʝʨʠʷ ï ʚ ʦʩʥʦʚʥʦʤ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʫʭʫʜʰʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ. ɺʘʞʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʵʢʩʧʝʨʪʦʚ ʙʳʣʠ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ 

ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʥʠʷ, ʧʨʠʯʝʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʦʣʴʢʦ ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʠ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʝʛʦ 1-ʡ ʩʝʨʠʠ (ʉɸʅ ç0è ʠ ʉɸʅ ç1è: r = - 0,73 ʠ -0,66 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨÒ0,05), 

ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ [8,9]. ɺ 1-ʡ ʩʝʨʠʠ ʥʘʠʙʦʣʴʰʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʙʳʣʠ 

ʧʦʨʦʛʦʚʳʝ, ʘ ʚʦ 2-ʡ - ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʞʠʤʳʝ. ʀʤʝʥʥʦ ʚʣʠʷʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʠʞʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʧʘʭʘ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʩʪʨʦʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʵʢʩʧʝʨʪʦʚ. ʉʘʤʦʯʫʚʩʪʚʠʝ, ʚʠʜʠʤʦ, ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʪʦʣʴʢʦ ʫ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʪʦʣʴʢʦ ʚʦ 2 ʩʝʨʠʠ ʠʟʫʯʝʥʠʷ ʢʘʞʜʦʛʦ ʟʘʧʘʭʘ ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʭʫʜʰʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʧʨʠʯʝʤ ʟʘʚʠʩʷʱʝʝ ʦʪ ʚʦʟʨʘʩʪʘ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʟʘʧʘʭʘ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʨʦʛ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠ ʦʮʝʥʢʘ ʟʘʧʘʭʘ ʢʘʢ ʨʘʟʜʨʘʞʘʶʱʝʛʦ) ʦʢʘʟʘ ʠʣ ʩʴ ʩʚʷʟʘʥʥʳʤʠ ʩ ʘʢʪʠʚʥʦʩʪʴʶ 

ʠ ʥʘʩʪʨʦʝʥʠʝʤ ʵʢʩʧʝʨʪʦʚ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ. ʊʘʢ, ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪʳ 

ʘʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʪʝʥʜʝʥʮʠʝʡ ʠʟʤʝʥʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʟʘʧʘʭʫ ʦʪ 1-ʡ ʩʝʨʠʠ ʢʦ 2-ʡ (r = 0,779; ʨ Ò 0,05). ɺʦ 2-ʡ ʩʝʨʠʠ 

ʚʦʩʧʨʠʷʪʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʧʘʭʘ ʦʙʨʘʪʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʩʘʤʦʯʫʚʩʪʚʠʝʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (r = ï 0,648; ʨ Ò 0,05), ʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʨʦʛ ʟʘʧʘʭʘ ï ʩ ʠʭ 

ʘʢʪʠʚʥʦʩʪʴʶ (r = 0,696; ʨ Ò 0,05). 
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ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡè.  
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ОЦЕНКА ЭЛЕКТРОМАГНИТНОЙ ОБСТАНОВКИ В ПОМЕЩЕНИЯХ 

МЕДИЦИНСКИХ ОРГАНИЗАЦИЙ СТАЦИОНАРНОГО ТИПА 
ʂʘʣʠʥʠʥʘ ʅ.ɺ., ɻʦʰʠʥ ʄ.ɽ., ɹʘʥʠʥ ʀ.ʄ. 
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ɸʥʥʦʪʘʮʠʷ. ɻʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʣʝʯʝʙʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʪʨʸʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ 

ʥʘʛʨʫʟʢʫ ï ʢʘʢ ʧʘʮʠʝʥʪʳ, ʪʘʢ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ï ʧʦʣʫʯʘʶʪ ʚ ʢʘʙʠʥʝʪʘʭ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʢʘʙʠʥʝʪʘʭ ʬʠʟʠʦʪʝʨʘʧʠʠ. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʥʘʙʞʸʥʥʦʝ ʚʠʜʝʦʜʠʩʧʣʝʡʥʳʤʠ 

ʪʝʨʤʠʥʘʣʘʤʠ ʠ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʪʘʥʦʚʠʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 5 ɻʮ ʜʦ 400 ʢɻʮ, ʘ ʚ ʢʘʙʠʥʝʪʘʭ 

ʬʠʟʠʦʪʝʨʘʧʠʠ ï ʠ ʚ ʨʘʜʠʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ.  
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ASSESSMENT OF THE ELECTROMAGNETIC ENVIRONMENT IN THE 
INDOOR OF HOSPITAL -TYPE MEDICAL ORGANIZATIONS  

Kalinina N.V., Goshin M.E., Banin I.M. 

�)�H�G�H�U�D�O���6�W�D�W�H���%�X�G�J�H�W�D�U�\���,�Q�V�W�L�W�X�W�L�R�Q���©�&�H�Q�W�U�H���I�R�U���6�W�U�D�W�H�J�L�F���3�O�D�Q�Q�L�Q�J���D�Q�G���0�D�Q�D�J�H�P�H�Q�W���R�I��
�%�L�R�P�H�G�L�F�D�O���+�H�D�O�W�K���5�L�V�N�V�ª���R�I���W�K�H���)�H�G�H�U�D�O���0�H�G�L�F�D�O���%�L�R�O�R�J�L�F�D�O���$�J�H�Q�F�\�����0�R�V�F�R�Z�����5�X�V�V�L�D����

MGoshin@cspmz.ru  
  
Abstract. A hygienic assessment of the electromagnetic environment in three different 

medical organizations showed that both patients and medical workers receive the main 

electromagnetic load in diagnostic rooms, laboratory rooms, and physiotherapy rooms. 

Diagnostic and laboratory equipment with video display terminals and other electronic 

devices in some cases becomes a source of electromagnetic fields that exceed the 

maximum permissible levels. In laboratory diagnostic rooms, electromagnetic radiation 

should be monitored in the frequency range from 5 Hz to 400 kHz, and in physiotherapy 

rooms ï also in the radio frequency range. 

Key words: Electromagnetic field H .s ospital-type medical organization P .s hysiotherap .y

iD agnostic equipment. 

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ (ʕʄʇ) ʢʘʢ ʛʠʛʠʝʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ 

(ʄʆʉʊ). ɺ ʄʆʉʊ ʠʭ ʟʥʘʯʝʥʠʝ ʜʚʦʷʢʦ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʣʝʯʝʙʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʩ ʜʨʫʛʦʡ - ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʢʘʢ ʧʘʮʠʝʥʪʘ, ʪʘʢ ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ [1-3].  

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʕʄʇ ʜʝʣʷʪʩʷ ʥʘ ʛʨʫʧʧʳ ʧʦ ʤʝʜʠʮʠʥʩʢʦʤʫ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ: ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʣʝʯʝʙʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʝʨʝʜʘʯʠ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʕʄʇ - ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠ ʠʭ ʧʝʨʠʬʝʨʠʷ, ʩʨʝʜʩʪʚʘ 

ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʝʪʴ, ʠʩʪʦʯʥʠʢʠ 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ, ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʕʄʇ ʨʘʜʠʦʯʘʩʪʦʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ.  ʉʦʚʦʢʫʧʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʬʦʨʤʠʨʫʝʪ ʩʣʦʞʥʫʶ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʄʆʉʊ, ʘ ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʮʠʝʥʪʦʚ 

[2,3]. ɼʣʷ ʨʘʙʦʪʥʠʢʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠʩʪʦʯʥʠʢʦʚ ʕʄʇ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ 

ʦʩʦʟʥʘʥʥʦʛʦ ʨʠʩʢʘ, ʘ ʜʣʷ ʣʠʮ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ʄʆʉʊ, ʕʄʇ ï ʵʪʦ ʬʘʢʪʦʨ ʚʳʥʫʞʜʝʥʥʦʛʦ 

ʨʠʩʢʘ [2].  
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ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʝʜʝʥʘ ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʟʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʠʧʘʭ ʧʦʤʝʱʝʥʠʡ ʄʆʉʊ. 

ʀʟʫʯʝʥʠʝ ɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʣʝʯʝʙʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ 

ʪʨʝʭ ʄʆʉʊ: ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ, ʣʝʯʝʙʥʳʭ ʢʦʨʧʫʩʦʚ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ, ʠ ʨʦʜʠʣʴʥʦʛʦ ʜʦʤʘ. 

ʆʙʩʣʝʜʦʚʘʥʳ ʧʦʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ - 

ʣʝʯʝʙʥʳʝ ʧʘʣʘʪʳ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʙʣʦʢʠ, ʧʨʦʮʝʜʫʨʥʳʝ, ʧʝʨʝʚʷʟʦʯʥʳʝ, ʩʤʦʪʨʦʚʳʝ, 

ʧʦʤʝʱʝʥʠʷ ʬʠʟʠʦʪʝʨʘʧʠʠ, ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ ï ʪʫʘʣʝʪʳ, ʢʦʨʠʜʦʨʳ, ʙʫʬʝʪʳ, ʧʠʱʝʙʣʦʢʠ, 

ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʳʝ ʠ ʜʨʫʛʠʝ. ɿʘʤʝʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʕʄʇ) ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʧʨʠʙʦʨʦʚ:  

- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 2 ʢɻʮ ʜʦ 

400 ʢɻʮ ʦʮʝʥʠʚʘʣʘʩʴ ʠʟʤʝʨʠʪʝʣʝʤ ʧʘʨʘʤʝʪʨʦʚ ʤʘʛʥʠʪʥʦʛʦ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʝʡ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ɺɽ-ʤʝʪʨ-ɸʊ-003; 

- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ 

- ʠʟʤʝʨʠʪʝʣʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ EFA-300 ʠ ʠʟʤʝʨʠʪʝʣʝʤ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʇ3-50; 

- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ï 

ʠʟʤʝʨʠʪʝʣʝʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʇ3-41. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʦ ʚʩʝʭ 

ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʦʪʤʝʯʝʥʳ ʚ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʙʦʪʦʡ ʣʝʯʝʙʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʕʄʇ ʦʪʤʝʯʝʥʳ ʥʘ 

ʤʝʩʪʘʭ ʧʘʮʠʝʥʪʦʚ ʚʙʣʠʟʠ ʘʧʧʘʨʘʪʘ ʋɺʏ-ʪʝʨʘʧʠʠ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 0,03 ʜʦ 300 ʄɻʮ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 67 ɺ/ʤ. 

ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʤʝʜʩʝʩʪʨʳ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʜʘʥʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʂʘʢ ʧʦʢʘʟʘʣʠ 

ʠʩʩʣʝʜʦʚʘʥ ʷʠ , ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʕʄʇ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʤʝʜʩʝʩʪʨʳ ʥʝʚʳʩʦʢʠʝ, 

ʦʜʥʘʢʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʚʩʝʭ ʘʧʧʘʨʘʪʦʚ ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʠʟʣʫʯʝʥʠʡ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ 

ʫʨʦʚʥʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʝ ʥʝ ʨʘʚʥʳ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʩʫʤʤʝ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʧʦʣʷ ʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, 

ʚʟʷʪʳʭ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʨʦʜʦʡ ʕʄʇ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʨʝʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʨʘʜʠʘʮʠʠ ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʧʦʣʝʡ, ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʇʦʵʪʦʤʫ ʩʫʤʤʘʨʥʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʥʝʩʢʦʣʴʢʠʭ ʘʧʧʘʨʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʜʘʞʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʫʨʦʚʥʷ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 50 ɻʮ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʩʝʪʠ, ʭʘʨʘʢʪʝʨʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʤʤʫʪʘʮʠʠ ʮʝʧʝʡ ʠ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʘʟʝʤʣʝʥʠʷ ʢʦʨʧʫʩʘ ʠ 
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ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ɽʩʣʠ ʧʨʝʨʳʚʘʪʝʣʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʨʘʩʧʦʣʦʞʝʥ ʟʘ ʥʘʛʨʫʟʢʦʡ ʥʘ 

ʥʫʣʝʚʦʤ ʧʨʦʚʦʜʝ, ʘ ʬʘʟʘ ʟʘʚʝʜʝʥʘ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʠʟʜʝʣʠʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʧʨʦʪʷʞʝʥʠʠ, ʪʦ ʧʦʜʢʣʶʯʸʥʥʦʝ ʚ ʩʝʪʴ ʠʟʜʝʣʠʝ ʩʦʟʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʧʦʣʝ 

50 ɻʮ. ʇʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʕʄʇ ʜʣʷ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, 

ʚʢʣʶʯʸʥʥʳʭ ʚ ʩʝʪʴ, ʥʦ ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ, ʯʝʤ ʜʣʷ ʨʘʙʦʪʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ. 

ʇʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʫʨʦʚʥʷ ʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʥʝ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʘʥʇʠʅ 2.1.3.2630-10. ʆʜʥʘʢʦ ʨʘʙʦʪʘʶʱʝʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠ 

ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʥʘʛʨʫʟʢʠ 

ʢʘʢ ʥʘ ʧʝʨʩʦʥʘʣ, ʪʘʢ ʠ ʥʘ ʧʘʮʠʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʊʘʢ, 

ʚ ʢʘʙʠʥʝʪʝ ʢʦʣʦʥʦʩʢʦʧʠʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʜʦʩʪʠʛʘʶʪ 498 ɺ/ʤ. ɺ ʢʘʙʠʥʝʪʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ 

ʤʦʥʠʪʦʨʘ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 471 ɺ/ʤ, ʘ ʫʨʦʚʝʥʴ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ï 310 ʤʢʊʣ. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʥʘʙʞʸʥʥʦʝ ʚʠʜʝʦʜʠʩʧʣʝʡʥʳʤʠ 

ʪʝʨʤʠʥʘʣʘʤʠ ʠ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʪʘʥʦʚʠʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 2 ʢɻʮ ʜʦ 400 ʢɻʮ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʘʪʠʚʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʘʥʇʠʅ 2.1.3.2630-10. 

ʊʘʢ, ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʩʦʪʨʫʜʥʠʢʘ ʣʘʙʦʨʘʪʦʨʠʠ ʫ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 6,37 ɺ/ʤ; ʫ ʤʦʯʝʚʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

ï 6,12 ɺ/ʤ; ʫ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ï 4,21 ɺ/ʤ; ʫ ʢʦʘʛʫʣʦʤʝʪʨʘ ï 4,18 ɺ/ʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʜʘʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʪʘʢʞʝ ʯʘʩʪʦ 

ʧʨʝʚʳʰʘʶʪ ʣʠʤʠʪʠʨʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʩʦʪʨʫʜʥʠʢʘ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ, ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 

76,5 ʥʊʣ; ʚ ʢʘʙʠʥʝʪʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ ʦʪ ʩʠʩʪʝʤʥʦʛʦ  

ʙʣʦʢʘ ʘʧʧʘʨʘʪʘ ï 38,5 ʥʊʣ ʩ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ ʠ 82 ʥʊʣ ï ʩ ʟʘʜʥʝʡ ʩʪʦʨʦʥʳ; ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ, ʥʘ ʫʨʦʚʥʝ ʥʦʛ ʩʦʪʨʫʜʥʠʢʘ ï 30,8 ʥʊʣ. 

ɺ ʧʨʦʮʝʜʫʨʥʳʭ ʠ ʧʝʨʝʚʷʟʦʯʥʳʭ, ʘ ʪʘʢʞʝ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʦʙʣʫʯʘʪʝʣʠ-ʨʝʮʠʨʢʫʣʷʪʦʨʳ 

ʟʘʨʳʪʦʛʦ ʪʠʧʘ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʢʦʪʦʨʳʭ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ, 

ʚʳʷʚʣʷʶʪʩʷ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʝʡ ʕʄʇ: ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 380 ɺ/ʤ.  

ʊʘʢʞʝ ʠʩʪʦʯʥʠʢʦʤ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ. ʊʘʢ, ʚ ʧʨʦʮʝʜʫʨʥʦʤ ʢʘʙʠʥʝʪʝ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʤʝʜʩʝʩʪʨʳ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʩʤ ʦʪ ʨʘʟʚʦʜʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ ʥʘ ʫʨʦʚʥʝ 400ɺ/ʤ; ʚ ʭʦʣʦʜʥʦʤ ʮʝʭʝ 

ʧʠʱʝʙʣʦʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ ʦʪ ɻ ʣʝʢʪʨʦʨʦʟʝʪʦʢ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ɻ ʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ ʩʦʩʪʘʚʣʷʝʪ 259 ɺ/ʤ.  

ʅʘʠʤʝʥʴʰʠʝ ʫʨʦʚʥʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʧʘʣʘʪʘʭ. 

ʅʝʩʢʦʣʴʢʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʕʄʇ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ ʙʳʪʦʚʘʷ 

ʪʝʭʥʠʢʘ, ʪʝʣʝʚʠʟʦʨʳ (ʜʦ 140 ɺ/ʤ), ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʱʠʪʳ (ʜʦ 38 

ɺ/ʤ).  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʫʶ ɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʥʘʛʨʫʟʢʫ ʢʘʢ ʧʘʮʠʝʥʪʳ, ʪʘʢ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ 

ʧʦʣʫʯʘʶʪ ʚ ʢʘʙʠʥʝʪʘʭ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʢʘʙʠʥʝʪʘʭ 

ʬʠʟʠʦʪʝʨʘʧʠʠ. ɺ ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 

ʢʦʥʪʨʦʣʴ ʕʄʇ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 5 ɻʮ ʜʦ 400 ʢɻʮ, ʘ ʚ ʢʘʙʠʥʝʪʘʭ ʬʠʟʠʦʪʝʨʘʧʠʠ 

ï ʠ ʚ ʨʘʜʠʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ.  
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ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʠʚʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʪʨʠʘʤʠʥ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʢʘʥʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ, ʥʘ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ ʢʨʦʣʠʢʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʢʦʞʥʳʝ ʨʝʘʢʮʠʠ. ɺʣʘʞʥʘʷ ʦʯʠʩʪʢʘ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʝʡ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ. 

ʆʧʨʝʜʝʣʝʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʥʝ ʚʳʟʳʚʘʶʱʘʷ ʚʳʨʘʞʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏ ʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠ ʊ .ʷ ʨʠʘʤʠ ʆ .ʥ ʙʠʚʦʯʥʘʷ 

ʪʢʘʥ ʈ .ʴ ʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

 

HAZARD OF HUMAN CONTACT WITH TISSUES PROCESSED BY  
QUARTERLY AMMONIUM COMPOUNDS AND TRIAMINE  
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Annotation: Currently, vehicles containing quaternary ammonium compounds and 

triamine are used for the disinfection of upholstery in vehicles. The purpose of the work 

is an experimental study of the effect of tissues treated with agents on the skin of rabbits. 

It has been established that they can cause skin reactions.  Wet cleaning after tissue 
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processing does not affect the severity of the irritating effect. The minimum concentration 

is determined that does not cause pronounced manifestations of an irritating effect.  

Key words: Q uaternary ammonium compound T .s riamin U .e pholster I .y rritant effect. 

 

ʋʩʣʦʚʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ʟʘʩʪʘʚʣʷʶʪ ʚʥʠʤʘʪʝʣʴʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ, ʢʘʟʘʣʦʩʴ 

ʙʳ, ʜʘʞʝ ʥʝʙʦʣʴʰʠʤ ʠʣʠ ʚʥʝʰʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ,  ʶʴʥʘʢʪ ʝʳʪʠʙʦ ʩʠʜʝ  ʷʴʥ ʚ ʪʨʘʥʩʧʦʨʪʝ, ʢʨʝ ʘʣʩ  

ʚ ʪʝʘʪʨʘʭ, ʢʠʥʦʪʝʘʪʨʘʭ, ʜʦʤʘʰ ʷʷʥ  ʤʷʛ ʷʘʢ  ʤʝʙʝ ʴʣ  ʷʚʣ ʶʷ ʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳ ʠʤ  

ʠʩʪʦʯʥʠ ʠʤʘʢ  ʧʝʨʝʜʘʯʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʢʦʥʪʘʢʪʥʳʤ ʧʫʪʝʤ ʠ ʧʦʵʪʦʤʫ 

ʜ ʚ ʷʩʪʶʘʜʞʫʥ ʝʟʠʥʬʝʢʮʠʦʥ  ʡʦʥ ʦʙʨʘʙʦʪ ʝʢ . ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ, ʙʦʣʴʰʦʝ ʩʢʦʧʣʝʥʠʝ 

ʣʶʜʝʡ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘ  ʭ ʟʘʩʪʘʚʣʷʝʪ ʩ ʦʩʦʙʦʡ ʪʱʘʪʝʣʴʥʦʩʪʴʶ ʧʦʜʭʦʜʠʪʴ ʢ 

ʚʳʙʦʨʫ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. 

ɼʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʤʷʛʢʦʡ ʤʝʙʝʣʠ, ʦʙʠʚʢʠ ʩʠʜʝʥʠʡ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, 

ʢʦʚʨʦʣʠʥʦʚʳʭ ʧʦʢʨʳʪʠʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʏɸʉ) ʠ ʪʨʠʘʤʠʥ. 

ʏɸʉ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʙʦʣʴʰʠʥʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. ɺ ʦʩʥʦʚʝ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʣʝʞʘʪ 

ʠʟʤʝʥʝʥʠʷ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʱʝʧʣʷʪʴ ʣʠʧʦʧʨʦʪʝʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʤʝʤʙʨʘʥ ʢʣʝʪʢʠ. ʆʥʠ 

ʨʘʟʨʫʰʘʶʪ ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʙʠʦʧʦʣʠʤʝʨʳ. ʇʦ ʧʘʨʘʤʝʪʨʘʤ 

ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʞʝʣʫʜʦʢ ʦʪʥʦʩʷʪʩʷ ʢ 3 ʢʣʘʩʩʫ ʫʤʝʨʝʥʥʦ 

ʦʧʘʩʥʳʭ, ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʢʦʞʫ ï ʢ 3-4 ʢʣʘʩʩʘʤ ʫʤʝʨʝʥʥʦ ʠ ʤʘʣʦ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ 

ʧʦ ɻʆʉʊ 12.1.007-76, ʧʨʠ ʠʥʛʘʣʷʮʠʠ ʚ ʥʘʩʳʱʘʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʧʘʨʳ) ï ʢ 4 

ʢʣʘʩʩʫ ʤʘʣʦ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ 

ʩʪʝʧʝʥʠ ʣʝʪʫʯʝʩʪʠ. ɺ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʏɸʉ ʚʳʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ 

ʨʘʟʜʨʘʞʝʥʠʝ ʢʦʞʠ ʠ ʛʣʘʟ ʩ ʚʦʟʤʦʞʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʨʦʛʦʚʠʮʳ, ʥʝ ʦʙʣʘʜʘʶʪ 

ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ʊʨʠʘʤʠʥ ʦʙʣʘʜʘʝʪ ʩʭʦʜʥʳʤʠ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʞʘʣʫʡ, ʪʦʣʴʢʦ ʨʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʚʳʨʘʞʝʥʦ ʩʠʣʴʥʝʝ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʏɸʉ ʠ ʪʨʠʘʤʠʥʘ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤ 

ʨʘʟʜʨʘʞʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʪʢʘʥʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʠʤʠ, ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʨʘʟʜʨʘʞʝʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʣʘʞʥʘʷ ʦʯʠʩʪʢʘ ʪʢʘʥʝʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʤʦʛʫʪ 

ʣʠ ʦʢʘʟʳʚʘʪʴ ʨʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʦʞʫ ʦʙʨʘʙʦʪʘʥʥʳʝ ʪʢʘʥʠ, ʧʨʦʚʝʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʊʢʘʥʴ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʧʨʠ ʦʙʠʚʢʝ ʘʚʪʦʙʫʩʦʚ, ʨʘʟʤʝʨʦʤ 200 ʩʤ2 ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʧʷʪʠʢʨʘʪʥʦ ʩʨʝʜʩʪʚʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʏɸʉ (ʦʪ 0,7 ʜʦ 14,0%) ʠ ʪʨʠʘʤʠʥ (ʦʪ 1 ʜʦ 

15,0%) ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ (ɼɺ). 

ʇʦʩʣʝ ʢʘʞʜʦʡ ʦʙʨʘʙʦʪʢʠ ʣʦʩʢʫʪʳ ʪʢʘʥʠ ʚʳʩʫʰʠʚʘʣʠ. ʇʦʣʦʚʠʥʫ ʣʦʩʢʫʪʘ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʯʠʩʪʠʣʠ ʚʣʘʞʥʦʡ ʱʝʪʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʠʩʪʳʝ 

ʪʢʘʥʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʦʣʠʢʦʚ ʧʦʨʦʜʳ çʉʦʚʝʪʩʢʘʷ 

ʰʠʥʰʠʣʣʘè ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 3 ʢʛ. ʋ ʢʨʦʣʠʢʦʚ ʚʳʙʨʠʚʘʣʠ ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ ʙʦʢʘ. 

ʃʦʩʢʫʪʳ ʬʠʢʩʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʥʞʝʪ ʥʘ ʣʠʧʫʯʢʝ. ɺʨʝʤʷ 
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ʵʢʩʧʦʟʠʮʠʠ 4 ʯʘʩʘ. ʊʢʘʥʠ ʧʨʠʢʣʘʜʳʚʘʣʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʦʡ ʨʝʘʢʮʠʠ ʥʘ ʢʦʞʝ, ʥʦ 

ʥʝ ʙʦʣʝʝ 5 ʜʥʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ: 

- ʚʣʘʞʥʘʷ ʦʯʠʩʪʢʘ ʧʦʩʣʝ ʜʝʟʠʥʬʝʢʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʝʡ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ; 

- ʧʨʦʷʚʣʝʥʠʝ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʩʨʦʯʝʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʩʫʪʦʢ; 

- ʤʠʥʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʥʝ ʚʳʟʳʚʘʶʱʘʷ ʚʳʨʘʞʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ (ʵʨʠʪʝʤʳ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʩʫʪʦʢ, ʩʦʩʪʘʚʣʷʝʪ 0,1% ʧʦ ɼɺ; 

- ʨʘʟʣʠʯʠʡ ʚ ʚʳʨʘʞʝʥʥʦʩʪʠ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʩʨʝʜʩʪʚ ʏɸʉ ʠ ʪʨʠʘʤʠʥʘ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʘʩʪʳʡ ʢʦʥʪʘʢʪ ʩ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʏɸʉ ʠ ʪʨʠʘʤʠʥ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʦʞʥʳʭ ʨʝʘʢʮʠʡ ʫ ʣʶʜʝʡ, ʨʝʛʫʣʷʨʥʦ 

ʧʦʣʴʟʫʶʱʠʭʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɼʣʷ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʏɸʉ ʠ 

ʪʨʠʘʤʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʩʬʝʨʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʠ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʷʛʢʦʡ ʤʝʙʝʣʠ ʠ ʠʟʜʝʣʠʡ ʠʟ ʪʢʘʥʠ. 
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ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʭʦʜʘ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʥʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ [1]. 

�L�h�d�k�b�q�g�h�k�l�v��ï ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʦʥʷʪʠʝ (ʩʚʦʡʩʪʚʦ ʚʝʱʝʩʪʚʘ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʟʳʚʘʪʴ ʫ ʙʠʦʦʙʲʝʢʪʘ ʥʝʛʘʪʠʚʥʳʝ (ʪʦʢʩʠʯʝʩʢʠʝ) ʵʬʬʝʢʪʳ 

ʧʦʨʘʞʝʥʠʷ; 

�H�i�Z�k�g�h�k�l�v��ï ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʦʥʷʪʠʝ (ʩʚʦʡʩʪʚʦ ʚʝʱʝʩʪʚʘ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʳʟʳʚʘʪʴ ʫ ʙʠʦʦʙʲʝʢʪʘ ʥʝʦʙʨʘʪʠʤʳʝ (ʚ 

ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ï ʣʝʪʘʣʴʥʳʝ) ʵʬʬʝʢʪʳ ʧʦʨʘʞʝʥʠʷ; 

�;�_�a�h�i�Z�k�g�h�k�l�v���± ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ, ʥʝ ʪʨʝʙʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʜʦʟʝ ʫ ʦʜʥʦʪʠʧʥʳʭ 

ʙʠʦʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʪʦʢʩʠʯʝʩʢʠʝ (ʥʝʞʝʣʘʪʝʣʴʥʳʝ) 

ʵʬʬʝʢʪʳ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ̫ ʚʣʷʶʪʩʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ, ʪʦ 

ʝʩʪʴ ʩʣʫʯʘʡʥʳʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʤʝʞʜʫ ʦʧʘʩʥʳʤ ʠ 

ʙʝʟʦʧʘʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʘ ʫʩʣʦʚʥʦ 

ʙʝʟʦʧʘʩʥʘʷ ʠʣʠ ʧʨʦʩʪʦ ʙʝʟʦʧʘʩʥʘʷ ʜʦʟʘ (ʪʦʢʩʦʜʦʟʘ, ɻ ʢʩʧʦʟʠʮʠʦʥʥʘʷ ʜʦʟʘ, ʧʣʦʪʥʦʩʪʴ 

ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʨʘʞʝʥʠʷ). ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ, ʜʘʜʠʤ ʩʪʨʦʛʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʡ ʪʦʢʩʦʜʦʟʳ. 

�;�_�a�h�i�Z�k�g�h�c��ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʪʦʢʩʦʜʦʟʘ Dp, ʧʨʠ ʜʝʡʩʪʚʠʠ ʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ, ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʣʝʪʘʣʴʥʳʭ, ʵʬʬʝʢʪʦʚ ʧʦʨʘʞʝʥʠʷ ʙʝʟ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʟʘʜʘʥʥʦʛʦ (ʜʠʨʝʢʪʠʚʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ) ʫʨʦʚʥʷ. 

ɹʝʟʦʧʘʩʥʘʷ ʪʦʢʩʦʜʦʟʘ ʚʝʱʝʩʪʚʘ ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴʩʷ ʧʨʠ ʟʘʜʘʥʥʦʡ ʘʧʧʣʠʢʘʮʠʠ 

(ʧʫʪʠ ʚʦʟʜʝʡʩʪʚʠʷ) ʜʣʷ ʢʘʞʜʦʡ ʦʜʥʦʪʠʧʥʦʡ ʛʨʫʧʧʳ ʣʶʜʝʡ (ʚʟʨʦʩʣʳʡ ʟʜʦʨʦʚʳʡ 

ʯʝʣʦʚʝʢ, ʜʝʪʠ, ʧʦʞʠʣʳʝ ʣʶʜʠ, ʣʶʜʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʪ.ʧ.) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʪʦʢʩʠʯʥʦʩʪʠ (ʟʘʚʠʩʠʤʦʩʪʠ ñʜʦʟʘ  ʵʬʬʝʢʪò).  

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʙʝʟʦʧʘʩʥʦʡ ʪʦʢʩʦʜʦʟʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʙʠʦʦʙʲʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ (ʥʘ ʧʨʠʤʝʨʝ ʣʝʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ), ʠʩʭʦʜʷ 

ʠʟ ʙʝʩʧʦʨʦʛʦʚʦʡ ʢʦʥʮʝʧʮʠʠ, ʢʘʢ ʥʘʠʙʦʣʝʝ ñʞʝʩʪʢʦʡò ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʛʦʚʦʡ [2] 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʪʦʢʩʠʯʥʦʩʪʠ (1) [1, 3, 4, 5] 
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ʛʜʝ  P  ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ ʌɸɺ;            

       D - ʜʝʡʩʪʚʫʶʱʘʷ ʪʦʢʩʦʜʦʟʘ, ʤʛ; 

       LD50 ï ʤʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʪʦʢʩʦʜʦʟʳ, ʚʳʟʳʚʘʶʱʝʡ 

ʣʝʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ (ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʱʝʩʪʚʘ), ʤʛ; 

        Dln  - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʪʦʢʩʦʜʦʟʳ, ʚʳʟʳʚʘʶʱʝʡ ʣʝʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ 

(ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʱʝʩʪʚʘ), ʙʝʟʨʘʟʤ; 

�L  - ʜʝʡʩʪʚʫʶʱʠʡ ʪʦʢʩʦʵʬʬʝʢʪ ʧʦ ʣʝʪʘʣʴʥʳʤ ʧʦʨʘʞʝʥʠʷʤ, ʙʝʟʨʘʟʤ 
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ʀʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʷ (1), ʪʦʢʩʦʜʦʟʘ (ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʜʦʟʘ), ʚʳʟʳʚʘʶʱʘʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ (ʣʝʪʘʣʴʥʳʝ) ʵʬʬʝʢʪʳ ʧʦʨʘʞʝʥʠʷ ʩ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ �J�� 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 1) [1]  
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ʛʜʝ argerf()   ʬʫʥʢʮʠʷ, ʦʙʨʘʪʥʘʷ ʠʥʪʝʛʨʘʣʫ ʦʰʠʙʦʢ [2]. 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʪʦʢʩʦʜʦʟʳ ʌɸɺ 

 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ argerf() ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

(ʣʝʪʘʣʴʥʳʭ) ʵʬʬʝʢʪʦʚ ʧʦʨʘʞʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [1, 4]. 

ʊʘʙʣʠʮʘ 1 ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ  arg�H�U�I�����J-1)ʜʣʷ ʨʘʟʣʠʯʥʳʭ �J 

P 0,001 0,005 0,01 0,02 0,03 0,04 0,05 0,1 

2P-1 -0,998 -0,99 -0,98 -0,96 -0,94 -0,92 -0,9 -0,8 

argerf(2P-1) -2,185 -1,821 -1,645 -1,452 -1,33 -1,238 -1,163 -0,906 

 
ɺ ʫʨʘʚʥʝʥʠʠ (2) ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚʘ LD50  ʠ 
¥�G�ß�á�½ 

(ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠeʤ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ [4]) ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ [4, 6 ï 8] ʠ, ʚ ʩʠʣʫ ʵʪʦʛʦ,  ʷʚʣʷʶʪʩʷ ʦʮʝʥʢʘʤʠ  ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʨʘʣʴʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, 

ʦʙʣʘʜʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ: ʩʣʫʯʘʡʥʳʤ ʭʘʨʘʢʪʝʨʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʝʟʦʧʘʩʥʘʷ ʪʦʢʩʦʜʦʟʘ, ʦʮʝʥʠʚʘʝʤʘʷ ʧʦ ʫʨʘʚʥʝʥʠʶ (2), ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʜʚʫʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʠ ʧʦʵʪʦʤʫ ʩʘʤʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʌɸɺ 

ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʣʝʞʠʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʟʘʢʦʥ ʪʦʢʩʠʯʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʷʤʫʶ ʣʠʥʠʶ [1, 3, 4]: 
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�� ��12
1

50 ����� P(erfarg
k

DlnDln
Dln

�j ,                             (3) 

ʦʙʨʘʙʘʪʳʚʘʷ ʢʦʪʦʨʫʶ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʫʨʘʚʥʝʥʠʷ (3): ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ  50Dln    ʠ   ʠ ʩʨʝʜʥʠʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʮʝʥʦʢ lnD50 ʠ : �ê�j�l�½�1�,
 ʠ���ê �-


¥�Ö�b�d�µ

. 

 ʀʟ ʫʨʘʚʥʝʥʠʷ (3) ʩʣʝʜʫʝʪ, ʯʪʦ ʣʦʛʘʨʠʬʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʙʝʟʦʧʘʩʥʦʡ 

ʜʦʟʳ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʘ ʩʘʤʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʙʝʟʦʧʘʩʥʦʡ 

ʜʦʟʳ   ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ: 

  ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ �jDln  
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$�=�N�C�A�N�B�:�t�2
F�s�;,                                  (4) 

ʛʜʝ Dpe  ʤʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʙʝʟʦʧʘʩʥʦʡ ʜʦʟʳ; 

 ʜʠʩʧʝʨʩʠʷ 

�&
c�Ž�•�&�ã
g
L �ê�j�l�½�1�,
�6 
E�=�N�C�A�N�B�6�:�t�2
F�s�;�ê �-


¥�Ö�b�d�µ

�6 .                   (5) 

ʊʘʙʣʠʮʘ 2  ʇʘʨʘʤʝʪʨʳ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʪʦʢʩʦʜʦʟʳ ʠ 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʥʝʝ 

P arcerf(2p-1) pe�j DlnDln �  
pDln�V  2

pDln
   950,:pe ID   

0,001 -2,185 0,315 0,824 1,649 1,37: 5,20 

0,005 -1,821 0,679 0,741 1,481 1,97 4,40 

0,010 -1,645 0,855 0,703 1,405 2,35 �� ���u
: 4,08 

0,020 -1,452 1,048 0,663 1,326 2,85 3,77 

0,030 -1,330 1,170 0,640 1,279 3,22: 3,59 

0,040 -1,238 1,262 0,623 1,246 3,53 3,48 

0,050 -1,163 1,337 0,610 1,219 3,81: 3,39 

     
ʈʠʩʫʥʦʢ 2  ʊʦʢʩʦʜʦʟʘ Dp ʩ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʜʦʟʳ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ 

ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʜʣʷ ʥʝʝ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚ ʪʘʙʣʠʮʝ 2 
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О ТОКСИКОЛОГИЧЕСКИХ ХАРАКТЕРИСТИКАХ ФИЗИОЛОГИЧЕСКИ 

АКТИВНЫХ ВЕЩЕСТВ ПРИ ИХ ИЗОЛИРОВАНОМ И 

КОМБИНИРОВАННОМ ДЕЙСТВИИ 
ʂʘʨʤʠʰʠʥ ɸ.ʄ., ʇʦʩʪʫʧʘʡʣʦ ɺ.ɹ., ʅʦʩʦʚ ʅ.ʖ., ɾʠʛʘʨʣʦʚʩʢʠʡ ɹ.ɸ.  
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Abstract: The General integral presentations describing the isolated and combined effect 

of physiologically active substances (toxic chemicals and medicines) on a person are 

substantiated, taking into account the time of onset and duration of preservation of the 

effects under consideration. Based on the developed laws the full list of Toxicological 

characteristics of substances in their isolated and combined action is justified 
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ʆʜʥʦʡ ʠʟ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (ʟʘʢʦʥʦʚ), ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʠʩʳʚʘʪʴ 

ʠʭ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦʟʤʦʞʥʳʭ 

ʩʦʙʳʪʠʡ (ʵʬʬʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ), ʚʨʝʤʝʥʠ ʠʭ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʩʦʭʨʘʥʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʝʨʝʯʥʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ (ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʌɸɺ). ʇʦʜ ʧʨʦʩʪʨʘʥʩʪʚʦʤ 

ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʶʪʩʷ ʮʝʣʝʚʳʝ (ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ) ʠ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ (ʧʦʙʦʯʥʳʝ) ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ 
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ʧʦʨʦʛʦʚʳʝ ʧʦʨʘʞʝʥʠʷ, ʧʦʨʘʞʝʥʠʷ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠ ʣʝʪʘʣʴʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʚʘʞʥʳʡ ʬʘʢʪ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʩʝ ʜʘʣʴʥʝʡʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʝʟʫʣʴʪʘʪ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʌɸɺ ʥʘ 

ʣʶʙʦʡ ʙʠʦʦʙʲʝʢʪ, ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ: ʥʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ, ʚʨʝʤʷ ʝʛʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʠʣ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʝʝ ʚʘʞʥʝʡʰʝʝ ʧʦʣʦʞʝʥʠʝ: ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʦʙʨʘʪʠʤʦʛʦ ɻ ʬʬʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʜʦʟʘ (ʪʦʢʩʠʯʝʩʢʘʷ ʜʦʟʘ) D ʌɸɺ, ʚʳʟʳʚʘʶʱʘʷ ʵʪʦʪ ʵʬʬʝʢʪ, ʚʨʝʤʷ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ 

t ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ  ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ ʢʦʨʨʝʣʠʨʫʝʤʳʤʠ 

ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ [1-5]. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʵʬʬʝʢʪʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʥʝ ʩʣʘʙʝʝ ʟʘʜʘʥʥʳʭ, ʢ ʪʨʝʙʫʝʤʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ t ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ , ʥʝ ʤʝʥʝʝ ʟʘʜʘʥʥʦʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʫʶʱʝʡ ʜʦʟʳ 

(ʪʦʢʩʦʜʦʟʳ) D ʌɸɺ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [1 - 3]: 
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ʛʜʝ   ʪʨʝʭʤʝʨʥʘʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʜʦʟʳ (ʪʦʢʩʦʜʦʟʳ, ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ), 

ʚʳʟʳʚʘʶʱʝʡ ʟʘʜʘʥʥʳʡ ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ D
~

, ʚʨʝʤʝʥʠ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ~ , ʠʤʝʶʱʘʷ 9 ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʨʤʠʥʘʭ 

ʪʦʢʩʠʢʦʣʦʛʠʠ ʥʘʟʳʚʘʶʪʩʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʝʱʝʩʪʚʘ.  

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʵʬʬʝʢʪʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ t, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʫʶʱʝʡ ʜʦʟʳ, ʚ 

ʫʨʘʚʥʝʥʠʠ (1) ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʦʞʠʪʴ =0. ʅʝʩʣʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ (1) ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [2]: 

�� ���³�³� 
D t

t~dD~dt~,D~fP
0 0

,                                              (2) 

ʛʜʝ �� ��t~,D
~

f   ʜʚʫʤʝʨʥʘʷ ʧʷʪʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʜʦʟʳ (ʪʦʢʩʦʜʦʟʳ, 

ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ), ʚʳʟʳʚʘʶʱʝʡ ʟʘʜʘʥʥʳʡ ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ D
~

ʠ ʚʨʝʤʝʥʠ �P�Á 
ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ. 

ɽʩʣʠ ʚ ʫʨʘʚʥʝʥʠʠ (1) ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ, ʪʦ ʧʦʣʫʯʠʤ ʟʘʢʦʥ, 

ʦʧʠʩʳʚʘʶʱʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʵʬʬʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʝ ʩʣʘʙʝʝ ʟʘʜʘʥʥʳʭ, 

ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝ ʤʝʥʝʝ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʫʶʱʝʡ ʜʦʟʳ [1, 2, 5]: 
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ɺʳʨʘʞʝʥʠʷ (2) ʠ (3) ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʬʘʢʪʦʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʟʘʢʦʥ 

ʧʦʨʘʞʝʥʠʷ (ʚʦʟʜʝʡʩʪʚʠʷ) [2, 5], ʚʘʨʠʘʥʪ ʦʜʠʥ ʠʣʠ ʜʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʚʳʨʘʞʝʥʠʝ 

(1) ï ʦʙʦʙʱʝʥʥʳʡ ʬʘʢʪʦʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʟʘʢʦʥ ʧʦʨʘʞʝʥʠʷ). 

ʀʟ ʫʨʘʚʥʝʥʠʡ (1) - (3), ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʝʘʣʠʟʘʮʠʠ [2, 5] ʪʦʢʩʠʯʝʩʢʦʛʦ (ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ) ʜʝʡʩʪʚʠʷ ʚʝʱʝʩʪʚʘ, ʩʣʝʜʫʝʪ 

ʬʘʢʪʦʨʥʳʡ ʟʘʢʦʥ ʧʦʨʘʞʝʥʠʷ (ʚʦʟʜʝʡʩʪʚʠʷ), ʢʦʪʦʨʳʡ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ 
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ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ñʜʦʟʘ  ʵʬʬʝʢʪò, ʜʣʷ ʯʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʫʨʘʚʥʝʥʠʷʭ (1) ï (3) ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʦʞʠʪʴ t= ʠ =0: 
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dD
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,                                              (4) 

ʛʜʝ �B
k�&
é
o  ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʜʦʟʳ (ʪʦʢʩʦʜʦʟʳ, ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ), ʚʳʟʳʚʘʶʱʝʡ ʟʘʜʘʥʥʳʡ ʵʬʬʝʢʪ 

ʚʦʟʜʝʡʩʪʚʠʷ D
~

. 

ʋʨʘʚʥʝʥʠʷ (1) ï (4) ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʚʘʶʪ ʚʦʧʨʦʩ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ 

ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʌɸɺ ʥʘ ʨʘʟʣʠʯʥʳʝ ʙʠʦʦʙʲʝʢʪʳ: ʯʝʣʦʚʝʢʘ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ n ʚʝʱʝʩʪʚ, ʦʙʦʙʱʝʥʥʳʡ ʬʘʢʪʦʨʥʦ-

ʚʨʝʤʝʥʥʦʡ ʟʘʢʦʥ ʧʦʨʘʞʝʥʠʷ (ʚʦʟʜʝʡʩʪʚʠʷ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [1]: 
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 ,                         (5) 

ʛʜʝ �Jm ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʵʬʬʝʢʪʦʚ ʧʦʨʘʞʝʥʠʷ 

(ʚʦʟʜʝʡʩʪʚʠʷ), ʥʝ ʩʣʘʙʝʝ ʟʘʜʘʥʥʳʭ,  ʧʨʠ ʟʘʜʘʥʥʳʭ t ʠ  : 
�2�à 
L �ì �å �ä�ì �ì �å �ì �:�P�Á�5�å �P�Á�á�á�ì�Á�5�å �ì�Á�á�;

�¶
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�¶
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�ç
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�ç
�4

�@�P�Á�5�å �@�P�Á�á�@�ì�Á�5�å �@�ì�Á�á. 
ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʜʚʫʭ ʚʝʱʝʩʪʚ, ʦʙʦʙʱʝʥʥʳʡ ʬʘʢʪʦʨʥʦ-

ʚʨʝʤʝʥʥʦʡ ʟʘʢʦʥ ʧʦʨʘʞʝʥʠʷ (ʚʦʟʜʝʡʩʪʚʠʷ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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 .   (6) 

ʀʟ ʫʨʘʚʥʝʥʠʡ (5) ʠ (6) ʩʣʝʜʫʝʪ ʬʘʢʪʦʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʟʘʢʦʥ ʧʦʨʘʞʝʥʠʷ ʧʨʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ ʚʝʱʝʩʪʚ (ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʚʝʱʝʩʪʚ):  

�2�:�P�; 
L �2�à 
F �ì �ì �ì �ì 
k�&
é�5�á�x�&
é�6�á�P�Á�5�á�P�Á�6
o
�ç

�4
�ç

�4
�¶

�½�.

�¶
�½�-

�@�&
é�5�@�&
é�6�@�P�Á�5�@�P�Á�6,              (7) 

�2�à 
L �ì �ì �î �:�P�Á�5�á�P�Á�6�;�@�P�Á�5�@�P�Á�6
�ç

�4
�ç

�4
,                                           (8) 

ɽʩʣʠ ʚ ʫʨʘʚʥʝʥʠʠ (7) ʧʦʣʦʞʠʪʴ t=Ð, ʪʦ ʧʦʣʫʯʠʤ ʬʘʢʪʦʨʥʳʡ ʟʘʢʦʥ ʧʦʨʘʞʝʥʠʷ 

(ʚʦʟʜʝʡʩʪʚʠʷ) ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ ʜʚʫʭ ʚʝʱʝʩʪʚ [2, 5]: 

    �2 
L �s
F�ì �ì �î 
k�&
é�5�á�&
é�6
o
�¶

�½�.

�¶

�½�-
�@�&
é�5�@�&
é�6 .                              (9) 

ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ n ʚʝʱʝʩʪʚ, ʬʘʢʪʦʨʥʳʡ ʟʘʢʦʥ 

ʧʦʨʘʞʝʥʠʷ (ʚʦʟʜʝʡʩʪʚʠʷ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

,                         (10) 

ʇʦʜʳʥʪʝʛʨʘʣʴʥʳʝ ʬʫʥʢʮʠʠ  ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʘʭ ʧʦʨʘʞʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤʠ ʧʣʦʪʥʦʩʪʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʥʝʧʨʝʨʳʚʥʳʭ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ.  

ʃʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ n ʬʠʟʠʯʝʩʢʠʭ 

ʥʝʧʨʝʨʳʚʥʳʭ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠʤʝʝʪ n(n+3)/2 ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʧʨʠʢʣʘʜʥʦʤ ʩʤʳʩʣʝ ʥʘʟʳʚʘʶʪʩʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ʆʥʠ ʚʢʣʶʯʘʶʪ: 
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- n ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (D50, t50, 50 ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ); 

- n ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘʪʫʨʘʣʴʥʳʭ ʣʦʛʘʨʠʬʤʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (lnD, lnt, ln ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ); 
- n(n-1)/2 ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʩʝʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʠʩʢʣʶʯʘʷ 

ʢʦʨʨʝʣʷʮʠʶ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʩʘʤʦʡ ʥʘ ʩʝʙʷ (rlnDlnt, rlnDln, rlntln ʠ ʪ.ʜ.). 
ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʢʩʠʯʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʝʛʦ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ ʥʘ ʙʠʦʦʙʲʝʢʪ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʨʠ (n=3) ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʳ: ʜʦʟʘ, ʚʳʟʳʚʘʶʱʘʷ 

ʟʘʜʘʥʥʳʡ ʦʙʨʘʪʠʤʳʡ ʵʬʬʝʢʪ, ʚʨʝʤʷ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ, 

ʧʦʵʪʦʤʫ ʜʝʡʩʪʚʠʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʦʙʨʘʪʠʤʦʛʦ ʵʬʬʝʢʪʘ ʧʦʨʘʞʝʥʠʷ ʙʫʜʝʪ 

ʧʦʣʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʜʝʚʷʪʴʶ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

3(3+3)/2=9: 

- ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ D50 ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʪʦʢʩʦʜʦʟʳ, ʚʳʟʳʚʘʶʱʝʡ 

ʧʦʨʦʛʦʚʳʝ ʧʦʨʘʞʝʥʠʷ (PD50), ʧʦʨʘʞʝʥʠʷ ʧʝʨʚʦʡ (�?D50) ʠʣʠ ʚʪʦʨʦʡ (ID50) ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ;  

- ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ t50 ʩʣʫʯʘʡʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʨʦʛʦʚʳʭ 

ʧʦʨʘʞʝʥʠʡ (Pt50), ʧʦʨʘʞʝʥʠʡ ʧʝʨʚʦʡ (�?t50) ʠʣʠ ʚʪʦʨʦʡ (It50) ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ; 

- ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 50 ʩʣʫʯʘʡʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦʨʦʛʦʚʳʭ 

ʧʦʨʘʞʝʥʠʡ (P50), ʧʦʨʘʞʝʥʠʡ ʧʝʨʚʦʡ (�?50) ʠʣʠ ʚʪʦʨʦʡ (I50) ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ; 

- ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ ʣʦʛʘʨʠʬʤʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ: ʪʦʢʩʦʜʦʟʳ, ʚʳʟʳʚʘʶʱʝʡ ʟʘʜʘʥʥʳʡ 

ʦʙʨʘʪʠʤʳʡ ʵʬʬʝʢʪ ʧʦʨʘʞʝʥʠʷ - lnD, ʚʨʝʤʝʥʠ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ - lnt ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʩʦʭʨʘʥʝʥʠʷ - ln; 
- ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʘʪʫʨʘʣʴʥʳʤʠ ʣʦʛʘʨʠʬʤʘʤʠ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʪʦʢʩʦʜʦʟʳ, ʚʳʟʳʚʘʶʱʝʡ ʟʘʜʘʥʥʳʡ ʦʙʨʘʪʠʤʳʡ ʵʬʬʝʢʪ ʧʦʨʘʞʝʥʠʷ ʠ 

ʚʨʝʤʝʥʠ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ rlnDlnt (ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʘʪʫʨʘʣʴʥʳʤʠ ʣʦʛʘʨʠʬʤʘʤʠ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʪʦʢʩʦʜʦʟʳ, ʚʳʟʳʚʘʶʱʝʡ ʟʘʜʘʥʥʳʡ ʦʙʨʘʪʠʤʳʡ ʵʬʬʝʢʪ ʧʦʨʘʞʝʥʠʷ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ rlnDln (ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʘʪʫʨʘʣʴʥʳʤʠ ʣʦʛʘʨʠʬʤʘʤʠ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʦʙʨʘʪʠʤʦʛʦ 

ʵʬʬʝʢʪʘ ʧʦʨʘʞʝʥʠʷ rlntln (ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ). 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʝʭ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʧʝʨʚʠʯʥʳʤ ʜʘʥʥʳʤ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʪʨʠ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ: 

ʤʦʤʝʥʪʦʚ, ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʌɸɺ ʥʘ ʙʠʦʦʙʲʝʢʪʳ ʨʝʰʝʥʘ ʧʦʣʥʦʩʪʴʶ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʂʘʨʤʠʰʠʥ ɸ.ʄ. ʋʩʧʝʭʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ/ ʪʝʟʠʩʳ ʜʦʢʣʘʜʘ. 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 55-ʣʝʪʠʶ 
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ʌɻʋʇ ñʅʀʀ ɻʇʕʏò ʌʄɹɸ ʈʦʩʩʠʠ, 17 ʬʝʚʨʘʣʷ 2017 ʛ., ʛ. ʉʘʥʢʪʇʝʪʝʨʙʫʨʛ / ʧʦʜ ʦʙʱ. ʨʝʜ. ɺ.ʈ. 

ʈʝʤʙʦʚʩʢʦʛʦ.  ʉʇʙ.: ʀʟʜ. ʇʦʣʠʪʝʭʥ. ʫʥ-ʪʘ, 2017.  ʩ. 6870. 

2. ʂʘʨʤʠʰʠʥ ɸ.ʄ., ʂʠʨʝʝʚ ɺ.ɸ. ʠ ʜʨ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ 

ʨʘʜʠʦʙʠʦʣʦʛʠʠ.  ʄʦʥʦʛʨʘʬʠʷ. ʀʟʜ. 2-ʦʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ.  ʄ.: ʆʆʆ ñɸʇʈò, 2011. ï 330 ʩ. 
3. ʂʘʨʤʠʰʠʥ ɸ.ʄ., ʂʠʨʝʝʚ ɺ.ɸ. ʠ ʜʨ. ʂ ʚʦʧʨʦʩʫ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ.  ʍʠʤʠʯʝʩʢʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, ʧʦʩʚʷʱʝʥʥʳʡ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ 

ñʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(2009 ï 20014 ʛʦʜʳ)ò. ʌʄɹɸ.  ʄ.: 2012 ï 184 ʩ. (ʩ.117 ï 121).  
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Abstract: Using theoretical research methods, it is proved that such a toxic (pharmaco) 

kinetic characteristic as ñarea under the concentration-time curveò possesses a very 

important property: for a given biological object and the route of entry of a substance into 

its body, regardless of the dynamics of intake, it is equal to a constant at a fixed dose. 
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ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʢʨʦʚʴ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʦʡ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʡ ʚ ʢʣʝʪʢʠ ʜʦʩʪʘʚʣʷʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʟʘʙʠʨʘʶʪʩʷ ʧʨʦʜʫʢʪʳ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʧʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ ʣʶʙʳʭ ʚʝʱʝʩʪʚ, ʧʦʧʘʚʰʠʭ ʚ ʦʨʛʘʥʠʟʤ 

ʙʠʦʦʙʲʝʢʪʘ: ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʨʝʤʷ ʠʭ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʮʝʣʝʚʳʭ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ (ʧʦʙʦʯʥʳʭ) ʵʬʬʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ. ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ: 

ʩʢʦʨʦʩʪʴʶ ʠ ʚʨʝʤʝʥʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʴ, ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʦʨʛʘʥʘʤ, ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʝʜʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠʟ ʦʨʛʘʥʠʟʤʘ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʪʝʢʘʥʠʷ ʵʪʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʙʠʦʦʨʛʘʥʠʟʤʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ 

ʢʨʦʚʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʜʥʦʢʘʤʝʨʥʳʝ ʠ ʤʥʦʛʦʢʘʤʝʨʥʳʝ ʤʦʜʝʣʠ. 

ʆʜʥʦʡ ʠʟ ʪʦʢʩʠʢʦ (ʬʘʨʤʘʢʦ) ʢʠʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʷʝʪʩʷ ʧʣʦʱʘʜʴ 

ʧʦʜ ʢʨʠʚʦʡ ñʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ  ʚʨʝʤʷò AUC [1-3], ʢʦʪʦʨʘʷ ʩ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝ ʯʝʤ ʠʥʳʤ, ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ  

ʀʥʪʝʛʨʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ �K�L (AUC) [MĀTĀL-3] 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʢʨʦʚʠ ʟʘ ʥʝʢʦʪʦʨʳʡ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ t [3] (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʘʷ ʘʥʘʣʦʛʠʷ ʩ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʝʱʝʩʪʚʘ ʚ ʚʦʟʜʫʭʝ) 






tt

t

dttC�K�L


,                                                              (1) 

ɽʩʣʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ ʤʦʤʝʥʪʘ ʝʛʦ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ (t=0) ʜʦ ʝʛʦ ʧʦʣʥʦʛʦ ʚʳʚʝʜʝʥʠʷ (t=), ʪʦ  

ʛʦʚʦʨʷʪ ʦʙ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʝʛʦ 

ʧʦʩʪʫʧʣʝʥʠʷ ʟʘ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʚʳʚʝʜʝʥʠʷ ʠʟ ʦʨʛʘʥʠʟʤʘ 






0

dttC�K�L                                                            (2) 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦʢʘʟʘʥʦ ʦʜʥʦ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʟʘ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʚʳʚʝʜʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠʟ ʦʨʛʘʥʠʟʤʘ: 

ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʟʘ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʚʳʚʝʜʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠʟ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʦʟʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʠ ʜʠʥʘʤʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʠ ʨʘʚʥʘ ʢʦʥʩʪʘʥʪʝ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ 

ʙʠʦʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʧʦ ʚʨʝʤʝʥʠ ʝʛʦ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʚʥʘ [1]: 

t
Ddt

dD
D ,                                                    (1) 

ʛʜʝ dD  ʜʦʟʘ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʠʚʰʘʷ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 

ʦʪ t ʜʦ t+dt, ʛ; 
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        D  ʜʦʟʘ ʟʘ ʚʩʸ ʚʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ, ʛ.  

ʀʟ (1) ʩʣʝʜʫʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ 

ʨʘʚʥʘ 

 tDtq
dt

dD
D . 

                                              
(2) 

ʌʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʧʦ ʚʨʝʤʝʥʠ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʥʘʙʦʨʘ ʪʦʢʩʠʯʝʩʢʦʡ ʜʦʟʳ [1]: 

  ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ ʥʝʢʦʪʦʨʦʝ  

 

ʚʨʝʤʷ , ʬʫʥʢʮʠʷ tD  ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʟʘʢʦʥʦʤ ʨʘʚʥʦʡ ʧʣʦʪʥʦʩʪʠ  





1

tD ;                                                        (3) 

 ʧʨʠ ʧʝʨʝʭʦʜʝ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ ʠʟ ʨʘʩʪʚʦʨʷʶʱʝʡʩʷ ʬʦʨʤʳ 

ʚʝʱʝʩʪʚʘ ʠʣʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʪʝʣʦ ʯʝʣʦʚʝʢʘ ʟʘʨʘʞʝʥʥʳʭ ʦʩʢʦʣʢʦʚ ʨʘʟʨʫʰʝʥʥʦʛʦ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

,                                                        (4) 

ʛʜʝ   ʧʦʩʪʦʷʥʥʘʷ ʧʝʨʝʭʦʜʘ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʴ,  ʩ-1; 

 ʧʨʠ ʤʛʥʦʚʝʥʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ tD  ʙʫʜʝʪ 

ʦʧʠʩʳʚʘʪʴʩʷ ʜʝʣʴʪʘ ʬʫʥʢʮʠʝʡ 

. 
ɺ ʨʘʤʢʘʭ ʦʜʥʦʢʘʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʤʛʥʦʚʝʥʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʜʦʟʳ D 

ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʴ ʝʛʦ ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ (ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʘ ʢʨʦʚʠ Vk ʠ 

ʢʦʥʩʪʘʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʞʜʫ ʢʨʦʚʴʶ ʠ ʞʠʨʘʤʠ) ʦʧʠʩʳʚʘʝʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʟʘʢʦʥʦʤ [1, 2] 

 

 

�� �� t
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e�Kt�K �O�O ���� � � 0 , ʧʦʵʪʦʤʫ 




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D
tc
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Dkc
dte�kAUC�K�7

k

pt  


 ,   (3) 

ʛʜʝ V0 ï ʢʘʞʫʱʠʡʩʷ ʦʙʲʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, [L3]. 

ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʜʦʟʝ D ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ , 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ ʚ ʨʘʤʢʘʭ ʦʜʥʦʢʘʤʝʨʥʦʡ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

- ʧʨʠ  t< 
�?�:�P�; 
L

�Þ�Û�½�,

�Ï �Ö��
�A�?���ç�ì �È���ç

�ç

�4
�@�P
L

�Þ�Û�½�,

�Ï �Ö��

k�s
F�A�?���ç
o; 

 - ʧʨʠ t 
     te�ktc . 

ʀ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ñʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ ï 

ʚʨʝʤʷò ʪʘʢʞʝ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ (3). 

ʊʦʛʜʘ, ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ DĀ tD  [1] ʟʘ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ  ʪʘʢʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʴ, ʙʫʜʝʤ ʠʤʝʪʴ 



180 

�� �� �� �� �� �� tdte
V

Dk
t�K D

tt

k

p �c�c� �³ �c���� �M
�W

�O

0

 ʠ �� �� �� ��
�O

�M
�W

�O

k

p
D

tt

k

p

V

Dk
dttdte

V

Dk
CT � �c�c� �³�³

�f
�c����

0 0

.                    (4) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʦʜʥʦʢʘʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ ʠ 

ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ ʚ ʟʘʜʘʥʥʦʡ ʜʦʟʝ D ʨʘʚʥʘ 

ʢʦʥʩʪʘʥʪʝ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (3) ʠʣʠ (4). 

ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʵʪʦ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʠ ʜʣʷ ʜʚʫʭʢʘʤʝʨʥʦʡ 

ʤʦʜʝʣʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʜʚʫʭʢʘʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʦʣʫʯʝʥʘ ʙʠʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ [2] 

 tt Be�:�Ht�K    ,   ʪʦʛʜʘ   � �� 
L
�•

�‘

E

�F

�’
 ,                                      (5) 

ʛʜʝ �:  ʠ �< ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ [ML-3], ʘ �. ʠ �� ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʴ 

ʝʜʠʥʠʮʘ ʜʝʣʠʪʴ ʥʘ ʚʨʝʤʷ. [1/T], 

ʇʨʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ DĀ

tD   ʟʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ  , ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ (4) ʙʫʜʝʤ ʠʤʝʪʴ: 

�%�6
L 
± 
° 
k�•�A�?�� �:�ç�?�ç�ò�; 
F �‘ �A�?�	 �:�ç�?�ç�ò�;
o
��

�4

�¶

�4
�î �½�:�P�ñ�;�@�P�ñ�@�P
L

�•

��

E

�»

�	
 .                    (5) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʜʚʫʭʢʘʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 

ñʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʠ ï ʚʨʝʤʷò ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ (4). 

ɺ [3] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʚʦ ʚʨʝʤʝʥʠ ʚ ʨʘʤʢʘʭ ʜʚʫʭʢʘʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʥʝ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ 2015 ʛ. ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʦʣʝʝ 

ʢʦʨʨʝʢʪʥʘʷ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [3] ʠ ʧʦʣʫʯʝʥʦ ʨʝʰʝʥʠʝ, 

ʦʧʠʩʳʚʘʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʧʨʠ ʤʛʥʦʚʝʥʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ m0 

ʚʝʱʝʩʪʚʘ  ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ. ʊʘʢ, ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ ʥʫʣʷ ʜʦ t�  ̂(ʚʨʝʤʝʥʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʜʚʫʭ ʢʘʤʝʨʘʭ), ʫʨʘʚʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚʝʱʝʩʪʚʘ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʢʘʤʝʨʘʭ ʠʤʝʶʪ ʚʠʜ 

 ,    dttmktdm 1112   

ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ: 
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ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʢʘʤʝʨʦʡ,  ʚʝʱʝʩʪʚʦ ʙʫʜʝʪ ʫʙʳʚʘʪʴ ʠʟ ʢʨʦʚʠ ʟʘ ʩʯʸʪ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦʩʪʫʧʘʪʴ ʚ ʢʨʦʚʴ 

ʠʟ ʚʪʦʨʦʡ ʢʘʤʝʨʳ, ʧʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʧʨʠ tt�  ̂ ʚ ʩʘʤʦʤ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

�@�I �5�:�P�; 
L �G�6�5�I �6�:�P�; 
F �ã�I �5�:�P�;�@�P �@�I �5�:�P�; 
L �I �4
�Þ�.�- �Þ�-�-

�� �>�Þ�-�-
�A�?�Þ�.�- 
k�ç�?�ç�Ç
o
F �ã�I �5�:�P�;�@�P. (7) 

ɼʣʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʠʟ ʚʪʦʨʦʡ 

ʢʘʤʝʨʳ ʫʙʳʚʘʝʪ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 
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ʛʜʝ �>�:�G�á�ã�; ʠ �#�:�G�á�ã�;  ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʥʩʪʘʥʪʳ, 
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ʊʦʛʜʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʤ 

ʚʳʨʘʞʝʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ 
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ʇʨʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʟʤ ʙʠʦʦʙʲʝʢʪʘ 

ʙʫʜʝʤ ʠʤʝʪʴ ʘʥʘʣʦʛʠʯʥʳʡ (9) ʨʝʟʫʣʴʪʘʪ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʦʢʘʟʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʪʦʢʩʠʯʥʦʩʪʠ ʚʝʱʝʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʦʨʠʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʙʠʦʦʙʲʝʢʪʦʚ [1]. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥ ʚʦʢʠʥʯʦʪʩʠ ʭʳʥ  

1. ʂʘʨʤʠʰʠʥ ɸ.ʄ., ʂʠʨʝʝʚ ɺ.ɸ. ʠ ʜʨ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ 

ʨʘʜʠʦʙʠʦʣʦʛʠʠ.  ʄʦʥʦʛʨʘʬʠʷ. ʀʟʜ. 2-ʦʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ.  ʄ.: ʆʆʆ ñɸʇʈò, 2011. ï 330 ʩ.  

2. ʄʠʨʦʰʥʠʯʝʥʢʦ ʀ.ʀ. ʆʩʥʦʚʳ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ  ï ʄ.: ɻɽʆʊɸʈīʄɽɼ, 2002. ï 192 ʩ. 

3. ʂʘʨʤʠʰʠʥ ɸ.ʄ. ʆ ʟʘʤʝʯʘʪʝʣʴʥʦʤ ʩʚʦʡʩʪʚʝ ʦʜʥʦʡ ʪʦʢʩʠʢʦ (ʬʘʨʤʘʢʦ) ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ/ ʪʝʟʠʩʳ ʜʦʢʣʘʜʘ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 55-ʣʝʪʠʶ ʌɻʋʇ ñʅʀʀ ɻʇʕʏò ʌʄɹɸ ʈʦʩʩʠʠ, 17 ʬʝʚʨʘʣʷ 2017 ʛ, ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ / ʧʦʜ ʦʙʱ. ʨʝʜ. ɺ.ʈ. ʈʝʤʙʦʚʩʢʦʛʦ. ï ʉʇʙ.: ʀʟʜ. ʇʦʣʠʪʝʭʥ. ʫʥ-ʪʘ, 2017.  ï ʩ. 66-

68.  
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ɸʥʥʦʪʘʮʠʷ: ɼʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʪʦʢʩʠʢʘʥʪʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ ʤʝʪʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʦʪʚʝʪʦʚ. 

ʂʦʨʨʝʢʪʥʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʝʜʝʥʠʡ ʦ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʟʘ-ʦʪʚʝʪ ʧʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʥʘ ʥʠʟʢʠʭ 

ʫʨʦʚʥʷʭ ʠ ʭʘʨʘʢʪʝʨʝ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʩʪʝʤʥʳʭ 

ʪʦʢʩʠʢʘʥʪʦʚ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʷ ʥʝʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʠ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘ ʥʝʣʝʪʘʣʴʥʳʭ ʫʨʦʚʥʷʭ. ɺ 

ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ ʠʩʢʦʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
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ASSESSMENT METHO CIXOT FO YTILIBABORP EHT FO D

T  DNA ESNOPSER HE NATURE OF TH LUFMRAH FO NOITCA TNIOJ E  
C SROTCAF AUSING NON-CARCINOGENI NI STCEFFE C

 STNEMIREPXE CINEIGYH-LACIGOLOCIXOT  
Katul'skiy Yu.N. 

Federal State Funded Educational Establishment of Higher Professional Education 
"Angarsk State Technical University", Angarsk, Russia, kagn47@mail.ru 

 
Abstract: A number of methods are used to assess the health risk under the combined 
action of toxicants, including the summation of toxic responses. Its correct use is possible 
only if there is information about the dose-response relationship with the isolated action 
of each agent at low levels and the independent nature of their joint action. For most 
systemic toxicants such information is not available due to the lack of generally accepted 
methods for determining the toxic response and its probability at non-lethal levels. The 
paper proposes an approach that allows one to obtain the required information. 
Key words: Systemic toxicants. Joint action. Non-lethal levels. Toxic response. The 
nature of the joint action. 

 
�>�e�y�� �h�p�_�g�d�b�� �j�b�k�d�Z�� �a�^�h�j�h�\�v�x�� �g�Z�k�_�e�_�g�b�y�� �i�j�b�� �k�h�\�f�_�k�l�g�h�f�� �^�_�c�k�l�\�b�b�� �\�j�_�^�g�u�o��

�n�Z�d�l�h�j�h�\�� �b�k�i�h�e�v�a�m�_�l�k�y�� �j�y�^�� �f�_�l�h�^�h�\���� �\�� �l�h�f�� �q�b�k�e�_�� �b�� �k�m�f�f�b�j�h�\�Z�g�b�_�� �l�h�d�k�b�q�_�k�d�b�o��
�h�l�\�_�l�h�\�� ��r�H�V�S�R�Q�V�H�� �D�G�G�L�W�L�R�Q���� �>���@���� �i�h�^�� �d�h�l�h�j�u�f�b�� �i�h�g�b�f�Z�x�l�k�y�� �k�h�[�u�l�b�y���� �k�h�k�l�h�y�s�b�_�� �\��
�i�h�y�\�e�_�g�b�b�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �b�a�f�_�g�_�g�b�c�� �\�� �k�h�k�l�h�y�g�b�b�� �h�j�]�Z�g�h�\���� �h�j�]�Z�g�b�a�f�Z�� �b�e�b�� �_�]�h��
�k�b�k�l�_�f�� �m�� �h�k�h�[�_�c���� �i�h�^�\�_�j�]�r�b�o�k�y�� �\�h�a�^�_�c�k�l�\�b�x���� �W�l�h�l�� �f�_�l�h�^�� �i�h�a�\�h�e�y�_�l�� �h�i�j�_�^�_�e�b�l�v��
�\�_�j�h�y�l�g�h�k�l�v���g�Z�k�l�m�i�e�_�g�b�y���l�Z�d�b�o���k�h�[�u�l�b�c���i�j�b���k�h�\�f�_�k�l�g�h�f���^�_�c�k�l�\�b�b���l�h�d�k�b�d�Z�g�l�h�\���b��
�b�k�i�h�e�v�a�m�_�l�k�y���\���l�_�o���k�e�m�q�Z�y�o�����d�h�]�^�Z���w�n�n�_�d�l�b�\�g�h�k�l�v���d�Z�`�^�h�]�h���b�a���Z�]�_�g�l�h�\���g�_���b�a�f�_�g�y�_�l�k�y��
�k�j�Z�\�g�b�l�_�e�v�g�h�� �k�� �g�Z�[�e�x�^�Z�_�f�h�c�� �i�j�b�� �b�o�� �b�a�h�e�b�j�h�\�Z�g�g�h�f�� �^�_�c�k�l�\�b�b���� �O�Z�j�Z�d�l�_�j�� ���l�b�i����
�l�Z�d�h�]�h��� �̂_�c�k�l�\�b�y���h�i�j�_� �̂_�e�y�_�l�k�y���d�Z�d���g�_�a�Z�\�b�k�b�f �u�c���b���f �h�` �_�l���\�k�l�j�_�q�Z�l�v�k�y���m���Z�]�_�g�l�h�\���k��
�j�Z�a�g�u�f�b�� �f�_�o�Z�g�b�a�f�Z�f�b�� �l�h�d�k�b�q�_�k�d�h�]�h�� �^�_�c�k�l�\�b�y�� �b�e�b�� �m�� �n�Z�d�l�h�j�h�\���� �\�u�a�u�\�Z�x�s�b�o��
�j�Z�a�g�u�_���w�n�n�_�d�l�u���� 

�H�k�g�h�\�g�u�f���i�j�_�b�f�m�s�_�k�l�\�h�f���w�l�h�]�h���f�_�l�h�^�Z���y�\�e�y�_�l�k�y���\�h�a�f�h�`�g�h�k�l�v���^�Z�e�v�g�_�c�r�_�c��
�h�p�_�g�d�b�� �d�h�e�b�q�_�k�l�\�Z�� �e�b�p�� �\�� �i�h�i�m�e�y�p�b�b���� �j�_�Z�]�b�j�m�x�s�b�o�� �g�Z�� �\�h�a�^�_�c�k�l�\�b�_���� �q�l�h��
�k�i�h�k�h�[�k�l�\�m�_�l�� �i�j�b�g�y�l�b�x�� �h�i�l�b�f�Z�e�v�g�u�o�� �m�i�j�Z�\�e�_�g�q�_�k�d�b�o���j�_�r�_�g�b�c�� �i�h�� �k�g�b�`�_�g�b�x��
�j�b�k�d�Z�� �a�Z�[�h�e�_�\�Z�g�b�y�� �g�Z�k�_�e�_�g�b�y���� �H�^�g�Z�d�h�� �d�h�j�j�_�d�l�g�h�_�� �_�]�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �\�h�a�f�h�`�g�h����
�i�h�f�b�f�h���i�j�h�q�_�]�h�����l�h�e�v�d�h���i�j�b���g�Z�e�b�q�b�b���k�\�_�^�_�g�b�c���h���^�h�a�h�\�h�c���a�Z�\�b�k�b�f�h�k�l�b���\�_�j�h�y�l�g�h�k�l�b��
�l�h�d�k�b�q�_�k�d�h�]�h�� �h�l�\�_�l�Z�� �i�j�b�� �b�a�h�e�b�j�h�\�Z�g�g�h�f�� �^�_�c�k�l�\�b�b�� �d�Z�`�^�h�]�h�� �Z�]�_�g�l�Z�� �g�Z�� �g�b�a�d�b�o��
���]�b�]�b�_�g�b�q�_�k�d�b���a�g�Z�q�b�f�u�o�����m�j�h�\�g�y�o���b���o�Z�j�Z�d�l�_�j�_���b�o���k�h�\�f�_�k�l�g�h�]�h���^�_�c�k�l�\�b�y���\���^�Z�g�g�h�c��
�h�[�e�Z�k�l�b���^�h�a�����d�h�g�p�_�g�l�j�Z�p�b�c������ 

�F�_�`�^�m�� �l�_�f���� �^�e�y�� �i�h�^�Z�\�e�y�x�s�_�]�h�� �q�b�k�e�Z�� �k�b�k�l�_�f�g�u�o�� �l�h�d�k�b�d�Z�g�l�h�\�� �l�Z�d�Z�y��
�b�g�n�h�j�f�Z�p�b�y�� �h�l�k�m�l�k�l�\�m�_�l���� �W�l�h�� �k�\�y�a�Z�g�h�� �k�� �l�_�f���� �q�l�h�� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �\�_�j�h�y�l�g�h�k�l�v��
�l�h�d�k�b�q�_�k�d�h�]�h���h�l�\�_�l�Z���i�j�b���^�_�c�k�l�\�b�b���k�b�k�l�_�f�g�u�o���l�h�d�k�b�d�Z�g�l�h�\���g�Z���g�_�e�_�l�Z�e�v�g�u�o���m�j�h�\�g�y�o��
�g�_�� �h�i�j�_�^�_�e�y�_�l�k�y���� �i�h�k�d�h�e�v�d�m�� �^�e�y�� �w�l�h�]�h�� �g�_�h�[�o�h�^�b�f�Z�� �j�_�]�b�k�l�j�Z�p�b�y�� �g�Z�e�b�q�b�y�� �e�b�[�h��
�h�l�k�m�l�k�l�\�b�y�� �g�_�k�i�_�p�b�n�b�q�_�k�d�h�]�h�� �w�n�n�_�d�l�Z�� �m�� �d�Z�`�^�h�c�� �b�a�m�q�Z�_�f�h�c�� �h�k�h�[�b���� �q�l�h�� �\�_�k�v�f�Z��
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ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʩʢʦʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʥʘʤʠ ʨʘʥʝʝ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʠ ʦʮʝʥʢʠ ʝʛʦ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʪʦʢʩʠʢʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [2].  

ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ 

ʇʦʜ ʪʦʢʩʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʦʨʛʘʥʦʚ ʠʣʠ ʝʛʦ ʩʠʩʪʝʤ ʫ ʧʦʜʚʝʨʛʰʝʡʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʩʦʙʠ ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʫ ʟʜʦʨʦʚʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ. 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʘʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʫ ʢʘʞʜʦʡ ʦʩʦʙʠ, ʧʦʜʚʝʨʛʰʝʡʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ, ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʢʦʪʦʨʦʡ ʦʮʝʥʠʚʘʝʪʩʷ ʵʪʦ 

ʩʦʩʪʦʷʥʠʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ S (1): 

                 �5
L �:�s �I�¤ �;�Ã �B�@�U�Ü
F �U�Ü�á�á�A �ê�Ü�á�á
W �C
�6

�à
�Ü   ,            (1) 

ʛʜʝ: m ï ʯʠʩʣʦ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʘ 

ʠʣʠ ʩʠʩʪʝʤʳ; i = �s�á�I  - ʥʦʤʝʨ ʠʩʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ; yi ï ʟʥʘʯʝʥʠʝ i-ʛʦ ʠʩʭʦʜʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ; �U�Ü�á�á- "ʠʜʝʘʣʴʥʦʝ" (ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʘʙʩʦʣʶʪʥʦ ʟʜʦʨʦʚʦʡ ʦʩʦʙʠ) 

ʟʥʘʯʝʥʠʝ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ; �ê�Ü�á�á- ʩʪʘʥʜʘʨʪʥʦʝ (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ) ʦʪʢʣʦʥʝʥʠʝ i-ʛʦ  

ʧʦʢʘʟʘʪʝʣʷ ʫ ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ (ʚ ʥʦʨʤʝ). 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʢʘʯʝʩʪʚʝ �U�Ü�á�á ʠ �ê�Ü�á�á ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʦ ʟʜʝʩʴ ʥʘʤʠ 

ʧʨʝʜʣʦʞʝʥʦ [3] ʚ ʢʘʯʝʩʪʚʝ "ʠʜʝʘʣʴʥʦʛʦ" ʟʥʘʯʝʥʠʷ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠʥʠʤʘʪʴ ʮʝʥʪʨ 

ʝʛʦ ʤʝʜʠʮʠʥʩʢʦʡ ʥʦʨʤʳ (2) 
                     �U�Ü�á�á 
L 
k�U�Ü�á�à�Ü�á
E�U�Ü�á�à�Ô�ë
o �t�¤     ,             (2) 

ʛʜʝ �U�Ü�á�à�Ü�á ʠ �U�Ü�á�à�Ô�ë - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʤʝʜʠʮʠʥʩʢʦʡ ʥʦʨʤʳ 

ʜʣʷ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʘ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ �ê�Ü�á�á - ʦʧʨʝʜʝʣʷʪʴ ʠʟ ʚʳʨʘʞʝʥʠʷ (3), 

ʦʮʝʥʠʚʘʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʫ ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ 

         �ê�Ü�á�á 
L 
k�U�Ü�á�à�Ü�á
F �U�Ü�á�à�Ô�ë
o �v�á�t�¤               (3) 

ɼʘʣʝʝ ʫ ʢʘʞʜʦʡ ʠʟ ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʩʦʙʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ, ʢʦʪʦʨʳʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ, ʝʩʣʠ ʧʦʣʫʯʝʥʥʦʝ 

ʜʣʷ ʦʩʦʙʠ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ S ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʛʦ 

ʚʝʣʠʯʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʜʦʨʦʚʦʤʫ ʠʥʜʠʚʠʜʫʫʤʫ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʢʩʠʯʝʩʢʠʡ ʦʪʚʝʪ. 

ɿʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ ʚʝʣʠʯʠʥʘ mS 

ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ɢ2 ʩ m ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ [2]. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ ʚʝʨʦʷʪʥʦʩʪʴ �J��(S > S��,m) ʪʦʛʦ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʴ S ʧʨʝʚʳʩʠʪ ʚʝʣʠʯʠʥʫ   

             S��,m =  ɢ2
ɔ,m / m ,                        (4) 

ʛʜʝ ɢ2
ɔ,m  - ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ɢ2 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ɔ ʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ m, 

ʥʝ ʙʦʣʴʰʝ  ɔ: 

�J��(S > S��,m) Ò ɔ                        (5) 
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ʉʦʙʳʪʠʷ, ʩʦʩʪʦʷʱʠʝ ʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ ʠ ʛʨʫʧʧʝ 

ʠʥʜʠʚʠʜʫʫʤʦʚ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʠʤ, ʷʚʣʷʶʪʩʷ ʩʦʙʳʪʠʷʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʦʙʠ, ʫ ʢʦʪʦʨʳʭ S > S��,m , ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʟʜʦʨʦʚʳʤ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ  

   Q(S > S�����P) = 1 -  �J(S >S�����P) > (1 -  ɔ)      (6) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʚʘʷ ʜʦʧʫʩʪʠʤʫʶ (ʤʠʥʠʤʘʣʴʥʫʶ) ʚʝʨʦʷʪʥʦʩʪʴ ɔ (ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ) ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʥʘʯʝʥʠʷ S ʢ ʪʘʢʦʚʦʤʫ ʫ ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ S�j��m   

       S�j��m  = S��,m =  ɢ2
ɔ,m / m ,                  (7) 

ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝ ʤʝʥʴʰʝʡ, ʯʝʤ �j = (1 - ɔ), 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʣʠʯʠʷ ʫ ʠʥʜʠʚʠʜʫʫʤʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ (ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʤ ʥʘʨʫʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ɔ). 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ m = 10 ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʠʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ S�j�� ,m 
ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ �j  >  0,95 ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ 

ʫ ʦʩʦʙʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ, ʨʘʚʥʘ S0,95;10 =ɢ2
0,05;10 /10=18,31/10 = 1,831, ʛʜʝ ɢ2

0,05;10 

= 18,31 - ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ɢ2  ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ɔ = 0,05 ʠ 10 ʩʪʝʧʝʥʷʭ 

ʩʚʦʙʦʜʳ. 

ʊʘʙʣʠʮʘ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ S�j��m ʜʣʷ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ m ʠ �j 
ʧʨʠʚʝʜʝʥʘ ʚ [2].  

ʆʮʝʥʠʚʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ 

ʊʘʢʦʡ ʦʮʝʥʢʦʡ ʷʚʣʷʝʪʩʷ ʜʦʣʷ ʦʩʦʙʝʡ �js (8) ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʦʢʩʠʯʝʩʢʠʤ 

ʦʪʚʝʪʦʤ (ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʦʪ ʥʦʨʤʳ 

(ʢʦʥʪʨʦʣʷ)) ʚ ʛʨʫʧʧʝ, ʧʦʜʚʝʨʛʰʝʡʩʷ ʚʦʟʜʝʡʩʪʚʠʶ, 

   �js = �is /�i����������������������������������������������������������������(8) 

ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʦʡ ʦʮʝʥʠʚʘʥʠʷ 

  �O�:�L�æ�; 
L 
¥�L�æ�:�s
F�L�æ�; �J�¤                      (9) 

ʛʜʝ �js  -  ʦʮʝʥʢʘ  ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ;  �is - ʯʠʩʣʦ ʦʩʦʙʝʡ ʩ ʥʘʨʫʰʝʥʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʠʟʤʘ;  n ï ʯʠʩʣʦ ʦʩʦʙʝʡ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ, s(ps) ï 

ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ. 

ʆʮʝʥʠʚʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦʪ ʭʘʨʘʢʪʝʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʸʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʧʦʣʫʯʝʥʥʦʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʝʨʦʷʪʥʦʩʪʠ �js,mix ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʘʛʝʥʪʦʚ ʩ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʴʶ �jad , ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʧʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʭʘʨʘʢʪʝʨʝ ʜʝʡʩʪʚʠʷ.  

ʊʘʢ ʢʘʢ ʧʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʜʝʡʩʪʚʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ, 

ʚʳʟʳʚʘʝʤʦʛʦ ʢʘʞʜʳʤ ʠʟ ʘʛʝʥʪʦʚ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ, ʪʦ 

ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʚʝʨʦʷʪʥʦʩʪʴ �jad ʨʘʚʥʘ: 

�jad = 1 - �Â 
k�s
F �L�æ�á�Ü
o
�Þ
�Ü   ,                 (9) 

ʛʜʝ i = �s�á�G - ʥʦʤʝʨ ʘʛʝʥʪʘ; �js,i - ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʢʩʠʯʝʩʢʠʭ ʦʪʢʣʠʢʦʚ ʧʨʠ 

ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʜʝʡʩʪʚʠʠ  ʘʛʝʥʪʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ �js,mix = �jad ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʦʚʤʝʩʪʥʦʝ 
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ʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʝ, ʘ ʧʨʠ �js,mix Í �jad  - ʢʘʢ ʦʪʣʠʯʥʦʝ ʦʪ 

ʥʝʟʘʚʠʩʠʤʦʛʦ. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪ ʧʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʜʝʡʩʪʚʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʘʜʜʠʪʠʚʥʳʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʬʬʝʢʪʳ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʘʛʝʥʪʦʚ ʩʫʤʤʠʨʫʶʪʩʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ �js,mix > �jad - ʢʘʢ ʙʦʣʝʝ, ʘ ʧʨʠ �js,ʩʦm < �jad - ʢʘʢ ʤʝʥʝʝ ʯʝʤ 

ʘʜʜʠʪʠʚʥʳʡ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʢʩʠʯʝʩʢʦʛ  ʦ

ʧ ʘʪʝʚʪʦ ʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʠʟʫʯʘʝʤʳ  ʭ

ʧ ʦʥʞʦʤ ʚʦʪʥʝʛʘ ʦʩʪʨʦʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ  ʚ ʤʝʠʥʝʜʞʨʝʚʪʜʦʧ ʩ 

ʦʜ ʡʦʥʥʝʯʫʣʦʧ  ʭʷʠʥʘʚʦʜʝʣʩʩʠ  ʭʳʥʴʣʘʪʥʝʤʠʨʝʧʩʢʵ ʟʦʚʨʝʤʝʥʥʦ   ʡ ʟʘʚʠʩʠʤʦʩʪ  ʠ ʵʪʦʡ

ʪ ʠʠʚʪʩʡʝʜ ʤʦʥʪʩʝʤʚʦʩ ʠʨʧ ʠʪʩʦʥʪʷʦʨʝʚ ʦʢʩʠʢʘʥʪʦʚ [4] ʠ ʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ  

( ʤʦʤʠʩʠʚʘʟʝʥ ʦʛʝ ʠʨʧ ʴʪʳʙ ʘʥʞʣʦʜ ʘʜʜʠʪʠʚʥʦʤ) ʭʘʨʘʢʪʝʨʝ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ 

ʭ ʴʪʠʥʝʮʦ ʪʠʣʦʚʟʦʧ ʡʝʪʩʦʤʠʩʠʚʘʟ ʘʨʘʢʪʝʨ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʝʛʦ ʚʦʟʤʦʞʥʳʝ 

ʠ ʚ ,ʝʨʝʤ ʡʝʥʡʘʨʢ ʦʧ ,ʷʠʥʝʥʝʤʟʠ ʟʫʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ʫʨʦʚʥʝʡ ʚʦʟʜʝʡʩʪʚʠʷ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ɸʥʥʦʪʘʮʠʷ: ʆʮʝʥʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʪʦʢʠʥʦʚ ʩʤʝʰʘʥʥʦʡ 

ʩʣʶʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʮʠʪʦʢʠʥʦʚ ʀʃ-1ɓ, ʀʃ-8 ʠ 

ʀʃ-6 ʚ ʧʨʦʙʘʭ ʩʣʶʥʳ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʠ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ. 

ʇʨʠ ʥʝʠʥʚʘʟʠʚʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 

ʧʨʦʤʟʦʥʳ, ʥʘʡʜʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʷʟʠ çʵʢʩʧʦʟʠʮʠʷ-ʵʬʬʝʢʪè ʜʣʷ ʮʠʪʦʢʠʥʦʚ ʀʃ-1ɓ 
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ʠ ʀʃ-8, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʩʣʶʥʝ ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʚʳʰʘʝʪ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸ ʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫ ʉ .ʭ ʤʝʰʘʥʥʘʷ ʩʣʶʥ ʀ .ʘ ʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ 

ʘʥʘʣʠ ʎ .ʟ ʠʪʦʢʠʥ .ʳ  ʀʃ-1 .ɓ  ʀʃ- .8  ʀʃ- .6 

 

SALIVARY CYTOKINES A S PERSPECTIVE MARKERS OF AIR 
POLLUTION INFLUENCE ON HUMAN HEALTH STAT E  
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Abstract: The possibility of salivary cytokines usage for evaluation of air pollution 

influence on human health was evaluated. Comparative analysis of cytokines IL-1ɓ, IL-

8 and IL-6 content in saliva samples from children and adults and in blood serum samples 

from adults was carried out. In non-invasive examination of children living at different 

distances from the industrial zone, significant equations "exposure-effect" were found for 

predominant salivary cytokines IL-1ɓ and IL-8, the content of which in saliva exceeds its 

content in blood serum by times. 

Key words: O utdoor ai M .r ixed saliv  .a ELIS C .A ytokine  .s IL-1 .ɓ  IL- .8  IL- .6 

 

ʎʠʪʦʢʠʥʳ - ʥʝʙʦʣʴʰʠʝ ʧʝʧʪʠʜʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ, 

ʨʝʪʠʢʫʣʦ-ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʚ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʴʥʳʭ 

ʤʦʣʝʢʫʣ. ʆʧʨʝʜʝʣʝʥʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʦʮʝʥʢʠ ʨʝʘʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʦʯʘʛʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʮʠʪʦʢʠʥʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ (ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ, ʪʘʢ 

ʠ ʣʠʮ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ) ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʦʩʠʪʝʣʴʩʪʚʘ H.pylori [1-

3].  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʳʙʨʦʩʦʚ ʢʦʤʧʣʝʢʩʘ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʞʠʪʝʣʝʡ 

ʥʝʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ ʘʧʨʦʙʠʨʦʚʘʣʩʷ ʥʝʠʥʚʘʟʠʚʥʳʡ ʚʘʨʠʘʥʪ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ 

ʮʠʪʦʢʠʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʙ ʩʤʝʰʘʥʥʦʡ ʩʣʶʥʳ ʦʙʩʣʝʜʫʝʤʳʭ ʣʠʮ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʚ ʩʣʶʥʝ ʩʦʜʝʨʞʘʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ, ʦʩʦʙʝʥʥʦ 

ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʀʃ-1Ŭ, ʀʃ-1ɓ ʠ ʀʃ-8, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʬʘʛʦʮʠʪʘʤʠ ʩʣʶʥʳ ʠ 

ʦʢʨʫʞʘʶʱʠʭ ʪʢʘʥʝʡ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʵʪʦʡ ʧʦʛʨʘʥʠʯʥʦʡ ʞʠʜʢʦʩʪʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʙʦʚ [4-6]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʥʦʩʘ ʷʚʣʷʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʚʭʦʜʥʳʤʠ ʚʦʨʦʪʘʤʠ ʜʣʷ ʟʘʛʨʷʟʥʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, 

ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʩʣʶʥʳ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ 

ʠ ʚ ʦʪʚʝʪ ʥʘ ʧʦʧʘʜʘʥʠʝ ʚ ʧʦʣʦʩʪʴ ʨʪʘ ʪʦʢʩʠʯʥʳʭ ʧʦʣʣʶʪʘʥʪʦʚ.  

�F�_�l�h�^�u�� ɺ ʧʨʦʙʘʭ ʩʤʝʰʘʥʥʦʡ ʩʣʶʥʳ 112-ʪʠ ʜʝʪʝʡ 5-6 ʣʝʪ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʷʭ 1,74 - 5,74 ʢʤ ʦʪ ʧʨʦʤʟʦʥʳ, ʠ 46-ʪʠ ʚʟʨʦʩʣʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʜʥʦʛʦ ʠʟ 

ʝʝ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʀʃ-1ɓ, ʀʃ-6 ʠ ʀʃ-8 
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ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-

ʥʘʙʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ɿɸʆ ɺʝʢʪʦʨ-ɹʝʩʪ: çʀʥʪʝʨʣʝʡʢʠʥ-1 ʙʝʪʘ-ʀʌɸ-ɹɽʉʊè (ɸ-

8766); çʀʥʪʝʨʣʝʡʢʠʥ-6-ʀʌɸ-ɹɽʉʊè (ɸ-8768) ʠ çʀʥʪʝʨʣʝʡʢʠʥ-8-ʀʌɸ-ɹɽʉʊè (ɸ-

8762). ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʚ ʷʯʝʡʢʘʭ ʧʣʘʥʰʝʪʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʀʌɸ-ʨʠʜʝʨʝ Multiscan MS (Thermo Labsistems, ʌʠʥʣʷʥʜʠʷ); 

ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʜʝʨʞʘʥʠʷ ʮʠʪʦʢʠʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʢʨʦʩ ELISA Logit [7], 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʘʥʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ 4PL. 

�J�_�a�m�e�v�l�Z�l�u�� ʅʘ ʈʠʩʫʥʢʝ 1ɸ ʧʦʢʘʟʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʮʠʪʦʢʠʥʦʚ ʀʃ-1ɓ, ʀʃ-8 ʠ ʀʃ-6 ʚ ʧʨʦʙʘʭ ʩʣʶʥʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ (n=112) ʠ 

ʚʟʨʦʩʣʳʭ (n=46), ʘ ʥʘ ʈʠʩ. 1ɹ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʮʠʪʦʢʠʥʦʚ ʀʃ-8 ʠ ʀʃ-6 ʚ ʩʳʚʦʨʦʪʢʘʭ ʚʟʨʦʩʣʳʭ 

ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ (n=252).  

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʦʚ ʀʃ-1ɓ, ʀʃ-8 ʠ ʀʃ-6 ʚ ʧʨʦʙʘʭ ʩʣʶʥʳ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ (ɸ) ʠ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʮʠʪʦʢʠʥʦʚ ʀʃ-8 ʠ 

ʀʃ-6 ʚ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʟʨʦʩʣʳʭ ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ (ɹ) 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʤʝʶʱʠʤʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʦ 

ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʩʣʶʥʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʀʃ-1Ŭ, ʀʃ-1ɓ ʠ ʀʃ-8, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ, ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʚ 5-10 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʦʙʘʭ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʥʘ ʈʠʩ. 1 ï ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʨʷʜʦʢ). 

ʉʦʦʪʚʝʪʩʪʚʫʶʪ ʦʥʠ ʠ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʣʶʥʝ ʀʃ-6, ʢʦʪʦʨʦʝ 

ʦʙʳʯʥʦ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ ʩ ʩʳʚʦʨʦʪʢʦʡ ʢʨʦʚʠ. 

ɼʣʷ ʚʳʙʦʨʢʠ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʧʨʦʤʟʦʥʳ 

ʠʟʫʯʘʝʤʦʛʦ ʛʦʨʦʜ ,ʘ  ʧʨʦʚʝʜʝʥ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ çʵʢʩʧʦʟʠʮʠʷ ï 

ʵʬʬʝʢʪè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʠʤʝʥʥʦ ʜʣʷ ʪʝʭ ʜʚʫʭ 

ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʵʪʦʤʫ 

ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʣʶʥʝ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: y=508,1-54,8x; p=0,0016*ʜʣʷ ʀʃ-1ɓ 

ʠ y=776,2-83,2x; p=0,0003* ʜʣʷ ʀʃ-8. ɺ ʯʘʩʪʥʦʩʪʠ, ʀʃ-1ɓ - ʣʝʡʢʦʮʠʪʘʨʥʳʡ 

ʧʠʨʦʛʝʥ, ʚʳʨʘʙʘʪʳʚʘʶʱʠʡʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʘ ʀʃ-8 ï 

ʭʝʤʦʘʪʪʨʘʢʪʘʥʪ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʦʢʘʣʴʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʩʣʶʥʝ ʟʘ ʩʯʝʪ ʠʭ ʚʳʭʦʜʘ ʠʟ ʢʨʦʚʝʥʦʩʥʦʛʦ ʨʫʩʣʘ. ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʤʝʩʪʘ 

ʧʨʦʞʠʚʘʥʠʷ ʜʝʪʝʡ ʢ ʧʨʦʤʟʦʥʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʜʚʫʭ çʬʘʛʦʮʠʪʘʨʥʳʭè ʮʠʪʦʢʠʥʦʚ ʚ 
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ʩʣʶʥʝ ʜʝʪʝʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʥʘʣʠʯʠʝ ʚ ʚʳʙʨʦʩʘʭ ʧʨʦʤʟʦʥʳ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ.  

ɼʣʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʣʶʥʝ ʜʝʪʝʡ ʀʃ-6, ʢʦʪʦʨʦʝ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠ ʥʘʰʠʤ 

ʜʘʥʥʳʤ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ ʩ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʩʳʚʦʨʦʪʢʘʭ (ʈʠʩ. 1), ʤʳ ʥʝ ʧʦʣʫʯʠʣʠ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ çʵʢʩʧʦʟʠʮʠʷ ï ʵʬʬʝʢʪè. ʀʃ-6 ï ʧʣʝʡʦʪʨʦʧʥʳʡ 

ʮʠʪʦʢʠʥ ʵʥʜʦʢʨʠʥʥʦʛʦ ʪʠʧʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʝʪʩʷ 

ʤʥʦʛʠʤʠ ʥʝʠʤʤʫʥʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ, ʘʩʪʨʦʮʠʪʘʤʠ, 

ʦʩʪʝʦʢʣʘʩʪʦʮʠʪʘʤʠ, ʘʜʠʧʦʮʠʪʘʤʠ, ʢʣʝʪʢʘʤʠ ʩʦʢʨʘʱʘʶʱʠʭʩʷ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʠ 

ʪ.ʜ.  ) ʠ ʥʝ ʠʤʝʝʪ ʪʨʦʧʥʦʩʪʠ ʢ ʬʘʛʦʮʠʪʘʨʥʦʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʤʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʣʶʥʝ ʧʨʝʦʙʣʘʜʘʶʱʠʭ çʬʘʛʦʮʠʪʘʨʥʳʭè 

ʮʠʪʦʢʠʥʦʚ ʀʃ-1ɓ ʠ ʀʃ-8 (ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʠ ʀʃ-1Ŭ) ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ 

ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʞʠʪʝʣʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʵʪʠ ʞʝ ʮʠʪʦʢʠʥʳ ʩʣʶʥʳ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ [8-10], ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʥʘʣʠʯʠʝ 

ʥʝʟʘʣʝʯʝʥʥʳʭ ʢʘʨʠʝʩʥʳʭ ʟʫʙʦʚ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʜʝʩʝʥ ʠ ʜʨʫʛʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʘʪʦʣʦʛʠʠ. ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʦ 

ʥʝʫʯʪʝʥʥʳʡ ʩʤʝʰʠʚʘʶʱʠʡ ʬʘʢʪʦʨ, ʩʥʠʞʘʶʱʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ 

çʵʢʩʧʦʟʠʮʠʷ ï ʵʬʬʝʢʪè; ʫʯʘʩʪʠʝ ʚ ʥʝʠʥʚʘʟʠʚʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ 

ʩʪʦʤʘʪʦʣʦʛʘ ʧʦʟʚʦʣʠʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʣʣʴʥʳʝ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʠ ʫʚʝʣʠʯʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ ʜʣʷ 

ʦʩʥʦʚʥʳʭ ʤʘʨʢʝʨʦʚ ʵʬʬʝʢʪʘ.  
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʍʨʠʧʘʯ ʃ.ɺ., ʅʦʚʠʢʦʚ ʉ.ʄ., ɿʳʢʦʚʘ ʀ.ɽ. ʠ ʜʨ. ɸʧʨʦʙʘʮʠʷ ʩʠʩʪʝʤʳ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ 
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ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʜʝʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʧʝʨʚʳʝ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ 

ʫʯʠʪʝʣʝʤ ʂʘʣʝʙʦʤ ʌʠʣʠʧʩʦʤ ʚ 1728 ʛʦʜʫ, ʘ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʘ ʥʘ ʧʨʘʢʪʠʢʝ 

ʀʩʘʘʢʦʤ ʇʠʪʤʝʥʦʤ ʚ 1840 ʛʦʜʫ [1]. ʀʟʥʘʯʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ 

ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʪʳ ʧʦʯʪʳ, ʩʪʦʠʤʦʩʪʴʶ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ 

çʘʩʠʥʭʨʦʥʥʦʩʪʴʶè ʨʘʙʦʪʳ ʫʯʝʥʠʢʦʚ, ʚʳʧʦʣʥʷʚʰʠʭ ʟʘʜʘʥʠʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. 

ʉʝʡʯʘʩ, ʙʣʘʛʦʜʘʨʷ ʙʳʩʪʨʦʡ ʩʚʷʟʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʟʷʚʰʝʛʦ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʨʫʪʠʥʥʦʡ 

ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, LMS - Learning Management Systems), 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʣʦ ʧʦʣʫʯʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ ʪʨʘʜʠʮʠʦʥʥʳʤ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ çʧʣʶʩè ʤʦʞʥʦ ʟʘʩʯʠʪʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ (ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ), ʵʢʦʥʦʤʠʶ ʚʨʝʤʝʥʠ ʥʘ ʪʨʘʥʩʧʦʨʪ, ʩʥʠʞʝʥʠʝ 

ʨʘʩʭʦʜʦʚ (ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʫʯʘʱʝʛʦʩʷ),  

ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʨʘʟʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ [2].  

ʂʦʥʝʯʥʦ, ʥʘʨʷʜʫ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʪʘʢʞʝ ʠʤʝʝʪ 

ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʙʱʝʠʟʚʝʩʪʥʳ ʧʨʦʙʣʝʤʳ ʩ ʦʩʚʦʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, 

ʩʪʨʝʤʣʝʥʠʝ ʫʯʘʱʝʛʦʩʷ ʧʨʦʩʪʦ ʥʘʡʪʠ ʚ ʩʝʪʠ ʦʪʚʝʪ ʥʘ ʟʘʜʘʯʫ, ʥʝ ʪʨʘʪʷ ʫʩʠʣʠʷ ʥʘ ʝʝ 

ʨʝʰʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʝʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʚ ʢʦʣʣʝʢʪʠʚʝ ʠ ʜʨʫʛʦʝ [3]. 

ʆʜʥʘʢʦ ʤʘʩʩʦʚʳʡ ʧʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-

19 ʪʘʢʞʝ ʚʳʷʚʠʣ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʚʠʷʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ.  

ʇʨʠ ʦʯʥʦʤ ʦʙʫʯʝʥʠʠ ʚ ʩʪʝʥʘʭ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʨʘʟʤʝʨ ʤʝʙʝʣʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʡ ʠ ʜʨʫʛʠʝ 

ʥʝʤʘʣʦʚʘʞʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ ʧʘʨʘʤʝʪʨʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [4] ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ. ʇʨʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʪʘʢʦʡ ʢʦʥʪʨʦʣʴ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʙʦʪʳ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ (ʇʂ).  

�P�_�e�v�� �^�Z�g�g�h�c�� �j�Z�[�h�l�u ï ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ 

ʟʜʦʨʦʚʴʝ ʫʯʘʱʠʭʩʷ ʠ ʥʘʤʝʪʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ.  

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� ʇʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 63 ʩʪʫʜʝʥʪʦʚ 2-ʛʦ ʢʫʨʩʘ 

ʄʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ. ʉ ʫʯʝʪʦʤ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʩʪʫʜʝʥʪʦʚ ʚ ʘʢʘʜʝʤʠʠ (ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, 4170 ʯʝʣʦʚʝʢ) ʠ ʜʦʣʠ ʧʨʠʟʥʘʢʘ 

ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 3,4 ʜʦ 6,9 [5]. ɺʦʟʨʘʩʪ ʦʧʨʦʰʝʥʥʳʭ ï ʦʪ 18 ʜʦ 22 

ʣʝʪ. ʂʘʢ ʠ ʚʦ ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ ɺʋɿʘʭ, ʩʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʚʫʰʢʠ 

ï 84,1%.  

�J�_�a�m�e�v�l�Z�l�u�� �b�� �b�o�� �h�[�k�m�`�^�_�g�b�_�� ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʳ 

ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ ʧʦʧʝʨʝʤʝʥʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ 

ʫʜʦʙʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ (ʥʘʙʦʨ ʪʝʢʩʪʘ, ʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʪ.ʜ.), ʥʦ 

ʚʳʥʫʞʜʘʝʪ ʨʘʙʦʪʘʪʴ, ʩʠʜʷ ʟʘ ʩʪʦʣʦʤ. ʀʩʢʣʶʯʝʥʠʝʤ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʥʦʫʪʙʫʢ, 

ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ ʧʦʜʩʪʘʚʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʙʦʪʳ ʣʝʞʘ. 

ʇʣʘʥʰʝʪʳ ʠ ʩʤʘʨʪʬʦʥʳ ʫʜʦʙʥʳ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʪʝʥʪʘ (ʯʪʝʥʠʝ ʪʝʢʩʪʘ, 

ʧʨʦʩʤʦʪʨ ʚʠʜʝʦ ʚ ʣʶʙʦʤ ʢʦʤʬʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʜʘʞʝ ʣʝʞʘ), ʥʦ ʩʦʟʜʘʚʘʪʴ ʢʦʥʪʝʥʪ 

ʥʘ ʥʠʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʊʘʢʞʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʝʥʴʰʘʷ (ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʇʂ) ʜʠʘʛʦʥʘʣʴ ʵʢʨʘʥʘ. ʊʝʤ ʥʝ ʤʝʥʝ ,ʝ  77,8% ʦʧʨʦʰʝʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪ, 
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�i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�����I�D���b���g�h�m�l�[�m�d�����h�k�l�Z�e�v�g�u�_��������������- �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h���i�e�Z�g�r�_�l���b��
�k�f�Z�j�l�n�h�g���� 

�D�h�g�_�q�g�h���� �\�j�_�f�y�� �j�Z�[�h�l�u�� �k�� �w�l�b�f�b�� �m�k�l�j�h�c�k�l�\�Z�f�b���h�`�b�^�Z�_�f�h�� �\�u�j�h�k�e�h���� �>�h��
�k�Z�f�h�b�a�h�e�y�p�b�b�� �k�l�m�^�_�g�l�u�� �j�Z�[�h�l�Z�e�b�� �k�� �d�h�f�i�v�x�l�_�j�Z�f�b���� �i�e�Z�g�r�_�l�Z�f�b���� �k�f�Z�j�l�n�h�g�Z�f�b�� �b��
�w�e�_�d�l�j�h�g�g�u�f�b���d�g�b�]�Z�f�b�����\���k�j�_�^�g�_�f�������������q�Z�k�Z���\���k�m�l�d�b�����<���g�h�\�h�f���n�h�j�f�Z�l�_���h�[�m�q�_�g�b�y���w�l�h��
�\�j�_�f�y���m�\�_�e�b�q�b�e�h�k�v���^�h�����������q�Z�k�h�\���������������q�Z�k�Z�����b�e�b�������������������� 

�I�j�_�i�h�^�Z�\�Z�l�_�e�b���� �d�Z�d�� �i�j�Z�\�b�e�h���� �b�g�n�h�j�f�b�j�m�x�l�� �h�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �h�j�]�Z�g�b�a�Z�p�b�b��
�i�_�j�_�j�u�\�h�\���g�Z������-�������f�b�g�m�l���d�Z�`�^�u�_������-�������f�b�g�m�l���j�Z�[�h�l�u�����g�h���g�_���b�f�_�x�l���\�h�a�f�h�`�g�h�k�l�b��
�i�j�h�d�h�g�l�j�h�e�b�j�h�\�Z�l�v���\�u�i�h�e�g�_�g�b�_���w�l�b�o���j�_�d�h�f�_�g�^�Z�p�b�c�������K�h�]�e�Z�k�g�h���j�_�a�m�e�v�l�Z�l�Z�f���h�i�j�h�k�Z����
�������������h�i�j�h�r�_�g�g�u�o���d�h�g�l�j�h�e�b�j�h�\�Z�e�b���\�j�_�f�y���j�Z�[�h�l�u���k���d�h�f�i�v�x�l�_�j�h�f���b���j�Z�k�k�l�h�y�g�b�_���^�h��
�w�d�j�Z�g�Z���� ������������ �k�l�Z�j�Z�e�b�k�v���\�h�� �\�j�_�f�y�� �i�_�j�_�j�u�\�h�\�� �q�Z�s�_�� �k�f�h�l�j�_�l�v�� �\�� �h�d�g�h���� �\�u�o�h�^�b�l�v�� �\�h��
�^�\�h�j�����i�j�b���i�j�h�`�b�\�Z�g�b�b���\���q�Z�k�l�g�h�f���^�h�f�_�������Z���������������^�_�e�Z�e�b���m�i�j�Z�`�g�_�g�b�y���^�e�y���]�e�Z�a�� 

�G�_�k�f �h�l�j�y�� �g�Z�� �i�j�b�g�b�f �Z�_�f �u�_�� �i�j�h�n�b�e�Z�d�l�b�q�_�k�d�b�_�� �f �_�j�u���� �a�g�Z�q�b�l�_�e�v�g�h�_��
�m�\�_�e�b�q�_�g�b�_�� �\�j�_�f�_�g�b�� �j�Z�[�h�l�u�� �k���w�d�j�Z�g�h�f�� �m�\�_�e�b�q�b�\�Z�_�l�� �g�Z�]�j�m�a�d�m�� �g�Z�� �a�j�_�g�b�_���� ������������
�k�l�m�^�_�g�l�h�\���`�Z�e�h�\�Z�e�b�k�v���g�Z���q�m�\�k�l�\�h���k�m�o�h�k�l�b���b���©�i�_�k�d�Z���\���]�e�Z�a�Z�o�ª����������������- �g�Z���k�g�b�`�_�g�b�_��
�h�k�l�j�h�l�u���a�j�_�g�b�y���� 

�>�e�y�� �j�_�r�_�g�b�y�� �^�Z�g�g�h�c�� �i�j�h�[�e�_�f�u�� �f�h�`�g�h�� �j�_�d�h�f�_�g�^�h�\�Z�l�v�� �q�Z�s�_�� �i�h�e�v�a�h�\�Z�l�v�k�y��
�i�_�q�Z�l�g�u�f�b���d�g�b�]�Z�f�b���b���w�e�_�d�l�j�h�g�g�u�f�b���d�g�b�]�Z�f�b�����g�Z���h�k�g�h�\�_��e-ink �w�d�j�Z�g�Z�������i�h�k�d�h�e�v�d�m��
�^�e�y�� �q�_�e�h�\�_�q�_�k�d�h�]�h�� �]�e�Z�a�Z�� �d�h�f�n�h�j�l�g�_�_�� �\�h�k�i�j�b�g�b�f�Z�l�v�� �b�a�h�[�j�Z�`�_�g�b�_�� �\�� �h�l�j�Z�`�_�g�g�h�f��
�k�\�_�l�_�����Z���g�_���\���i�j�y�f�h�f�����d�Z�d���w�l�h���j�_�Z�e�b�a�h�\�Z�g�h���\���w�d�j�Z�g�Z�o���k�f�Z�j�l�n�h�g�h�\�����i�e�Z�g�r�_�l�h�\���b���I�D��
[6].  

�:�m�^�b�h�d�g�b�]�b�� �l�Z�d�`�_�� �y�\�e�y�x�l�k�y�� �k�j�_�^�k�l�\�h�f�� �i�h�e�m�q�_�g�b�y�� �b�g�n�h�j�f�Z�p�b�b����
�b�k�d�e�x�q�Z�x�s�b�f�� �g�Z�]�j�m�a�d�m�� �g�Z�� �a�j�_�g�b�_���� �D�� �k�h�`�Z�e�_�g�b�x���� �[�h�e�v�r�h�c�� �h�[�t�_�f�� �Z�m�^�b�h�d�g�b�]��
�^�h�k�l�m�i�_�g���l�h�e�v�d�h���i�h���h�l�^�_�e�v�g�u�f���^�b�k�p�b�i�e�b�g�Z�f�����g�Z�i�j�b�f�_�j�����i�h���i�k�b�o�h�e�h�]�b�b������ 

�J�Z�[�h�l�Z���k���d�h�f�i�v�x�l�_�j�h�f���l�Z�d�`�_���i�j�_�^�i�h�e�Z�]�Z�_�l���\�u�g�m�`�^�_�g�g�h�_���k�b�^�y�q�_�_���i�h�e�h�`�_�g�b�_��
�l�_�e�Z�����<���k�\�y�a�b���k���w�l�b�f���������������j�_�k�i�h�g�^�_�g�l�h�\���i�j�_�^�t�y�\�e�y�e�b���`�Z�e�h�[�u �g�Z���[�h�e�b���\���k�i�b�g�_�����Z��
39,7% - �g�Z���h�l�_�q�g�h�k�l�v���b���[�h�e�_�a�g�_�g�g�h�k�l�v���g�h�]���i�h�k�e�_���^�h�e�]�h�c���j�Z�[�h�l�u���k�b�^�y���� 

�J�_�r�b�l�v�� �^�Z�g�g�m�x�� �i�j�h�[�e�_�f�m�� �\�h�a�f�h�`�g�h�� �i�m�l�_�f�� �a�Z�g�y�l�b�y�� �n�b�a�d�m�e�v�l�m�j�h�c���� �K�j�_�^�b��
�g�Z�r�b�o�� �j�_�k�i�h�g�^�_�g�l�h�\�� ������������ �\�� �l�h�c�� �b�e�b�� �b�g�h�c�� �n�h�j�f�_�� �a�Z�g�b�f�Z�e�b�k�v�� �n�b�a�d�m�e�v�l�m�j�h�c�� �\�h��
�\�j�_�f�y���k�Z�f�h�b�a�h�e�y�p�b�b������������- �_�`�_�^�g�_�\�g�h����������������- 3-�����j�Z�a�Z���\���g�_�^�_�e�x����������������- 1-�����j�Z�a�Z��
�\�� �g�_�^�_�e�x������ �D�j�h�f�_�� �l�h�]�h���� ������������ �h�i�j�h�r�_�g�g�u�o�� �^�_�e�Z�e�b�� �j�_�]�m�e�y�j�g�u�_�� �i�_�j�_�j�u�\�u���� �q�l�h�[�u��
�i�j�h�\�_�k�l�b���d�h�j�h�l�d�m�x���j�Z�a�f�b�g�d�m���� 

�L�Z�d�`�_�� �k�l�m�^�_�g�l�u�� �b�g�n�h�j�f�b�j�m�x�l�k�y�� �g�Z�� �k�q�_�l�� �l�j�_�[�h�\�Z�g�b�c�� �d�� �f�_�[�_�e�b���� �i�h�e�m�q�Z�x�l��
�j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�q�_�]�h�� �f�_�k�l�Z�� ���k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �]�b�]�b�_�g�u�� �b��
�w�j�]�h�g�h�f�b�d�b�������b�a�m�q�Z�x�l���l�j�_�[�h�\�Z�g�b�y���d���f�b�d�j�h�d�e�b�f�Z�l�m�����h�k�\�_�s�_�g�b�x���b���\�_�g�l�b�e�y�p�b�b�����q�l�h��
�i�h�a�\�h�e�y�_�l�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v�� �g�_�]�Z�l�b�\�g�h�_�� �\�h�a�^�_�c�k�l�\�b�_�� �^�b�k�l�Z�g�p�b�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �g�Z��
�a�^�h�j�h�\�v�_���m�q�Z�s�b�o�k�y�� 

�<�u�\�h�^�u�� 

������ �L�j�m�^�g�h�k�l�v�� �h�k�m�s�_�k�l�\�e�_�g�b�y�� �d�h�g�l�j�h�e�y�� �a�Z�� �m�k�e�h�\�b�y�f�b�� �m�q�_�[�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �\��
�^�b�k�l�Z�g�p�b�h�g�g�h�f�� �n�h�j�f�Z�l�_�� �l�j�_�[�m�_�l�� �j�Z�a�j�Z�[�h�l�d�b�� �j�_�d�h�f�_�g�^�Z�p�b�c���� �k�i�h�k�h�[�k�l�\�m�x�s�b�o��
�k�h�o�j�Z�g�_�g�b�x���b���m�d�j�_�i�e�_�g�b�x���a�^�h�j�h�\�v�y���h�[�m�q�Z�x�s�b�o�k�y���� 

������ �K�l�m�^�_�g�l�Z�f�� �k�e�_�^�m�_�l�� �r�b�j�_�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �i�_�q�Z�l�g�u�_���� �Z�m�^�b�h- �b�� �w�e�_�d�l�j�h�g�g�u�_��
�d�g�b�]�b�����k���H-ink �w�d�j�Z�g�Z�f �b�����\���p�_�e�y�o �y�b�g�_�^�`�_�j�i�m�^�_�j�i�� ���m�o�m� �̂r �_�g�b�y���a�j�_�g�b�y�����>�e�y���j�_�Z�e�b�a�Z�p�b�b��
�w�l�h�]�h���i�j�_�i�h� �̂Z�\�Z�l�_�e�y�f ���f �h�` �g�h���i�h�j�_�d�h�f �_�g� �̂h�\�Z�l�v���l�Z�d�h�c���\�b� �̂��f �_�l�h� �̂b�q�_�k�d�h�c���j�Z�[�h�l�u����
�d�Z�d���k�h�a�^�Z�g�b�_���d�h�j�h�l�d�b�o���Z�m�^�b�h-�d�h�g�k�i�_�d�l�h�\���i�h���l�_�f�_���a�Z�g�y�l�b�y�� 
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Abstract: We have distributed a questionnaire among workers of a large industrial 
enterprise of the Republic of Bashkortostan concerning the significance and quality of 
periodic health examinations, which are one of the mechanisms for maintaining and 
strengthening the health of the working population. The general health status of the 
�U�H�V�S�R�Q�G�H�Q�W�V���Z�D�V���D�V�V�H�V�V�H�G���D�V���³�J�R�R�G�´���D�F�F�R�U�G�L�Q�J���W�R���V�H�O�I-assessment data. The majority of 
workers believe that conducting examinations is an integral part of monitoring their own 
health. In order to improve the work of the health center, workers consider that the 
presence of physiotherapeutic, procedural and dental offices, as well as a corporate 
physician for consultations and monitoring the implementation of recommendations 
received from the examinations are of great importance. 
Key words: Workers. Periodic health examinations. Self-estimation. Quality. 
 

�<�� �k�h�\�j�_�f�_�g�Ž�g�u�o�� �m�k�Ž�e�h�\�b�y�o�� �\�Ž�Z�`�g�_�c�r�_�c�� �k�Ž�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�h�c�� �]�Z�j�Z�g�l�b�_�c��
�h�[�s�_�k�l�\�Z���� �d�h�Ž�l�h�j�Z�y�� �f�h�`�_�l�� �[�u�l�v�� �j�_�Z�e�b�a�Ž�h�\�Z�g�Z�� �\�Ž�g�_�^�j�_�g�b�_�f�� �k�h�\�j�_�f�_�g�Ž�g�u�o��
�w�n�n�Ž�_�d�l�b�\�g�u�o�� �f�h�^�_�e�Ž�_�c�� �m�i�j�Ž�Z�\�e�_�g�b�y�� �a�^�h�j�h�\�v�_�f���� �y�\�e�y�_�l�k�y�� �m�e�m�q�r�_�Ž�g�b�_�� �h�d�Z�Ž�a�u�\�Z�_�f�h�c��
�f�_�Ž�^�b�p�b�g�k�d�h�c���i�h�f�Ž�h�s�b���j�Z�[�Ž�h�l�Z�x�s�_�f�m���g�Z�k�Ž�_�e�_�g�b�x�����H�^�g�b�f���b�a���f�_�o�Z�g�b�a�f�h�\���k�h�o�j�Z�g�_�g�b�y��
�b�� �m�d�j�_�i�e�Ž�_�g�b�y�� �a�^�Ž�h�j�h�\�v�y�� �j�Z�[�h�l�Ž�Z�x�s�_�]�h�� �g�Z�k�_�e�_�g�Ž�b�y�� �y�\�e�y�x�l�k�y�� �d�Z�q�_�k�l�\�_�g�g�h�� �b��
�k�\�h�_�\�Ž�j�_�f�_�g�g�h�� �i�j�h�\�_�^�_�g�g�u�_�� �h�[�y�a�Z�l�_�e�v�g�u�_�� �i�j�_�^�\�Z�j�b�l�_�Ž�e�v�g�u�_�� �b�� �i�_�j�b�h�^�b�q�_�Ž�k�d�b�_��
�f�_�^�b�Ž�p�b�g�k�d�b�_�� �h�k�f�h�l�j�u�� ���F�H���� �j�Z�[�h�Ž�l�g�b�d�h�\���� �a�Z�g�y�l�u�o�� �\�h�� �\�j�Ž�_�^�g�u�o�� �b�� ���b�e�b���� �h�i�Z�k�g�u�o 
�m�k�e�h�\�b�y�o�� �l�j�m�^�Z�� �>������ ���@���� �a�Z�^�Z�q�_�c�� �d�h�l�h�j�u�o�� �y�\�e�y�_�l�k�y�� �j�Z�g�Ž�g�_�_�� �\�u�Ž�y�\�e�_�g�b�_��
�i�j�h�n�_�k�k�Ž�b�h�g�Z�e�v�g�u�o���b���i�j�h�b�a�\�Ž�h�^�k�l�\�_�g�g�h-�h�[�m�k�e�h�\�e�_�g�g�u�o���a�Z�[�h�e�_�\�Z�g�b�c���>���������@�� 

�B�a�Ž�\�_�k�l�g�h�����q�l�h���\���g�Z�k�l�h�y�s�_�_���\�j�Ž�_�f�y���m�Ž�j�h�\�_�g�v���j�_�]�b�k�l�j�b�j�m�_�f�h�c���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��
�a�Z�[�h�e�_�\�Z�_�f�h�k�l�b�����I�A�����\���p�_�e�Ž�h�f���i�h���J�h�k�k�b�b�����Z���l�Z�d�`�_���\���h�l�^�_�e�v�g�u�o���j�_�]�b�h�g�Z�o���k�l�j�Z�g�u���g�_��
�h�l�j�Z�`�Ž�Z�_�l�� �b�k�l�b�g�Ž�g�h�]�h�� �i�h�e�h�`�_�g�b�y�� �^�_�e���� �<�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �\�h�� �f�g�h�]�b�o���[�Z�a�h�\�u�Ž�o�� �h�l�j�Z�k�Ž�e�y�o��
�i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �k�h�o�j�Z�g�y�x�l�k�y�� �g�_�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �k�Z�g�b�l�Z�j�g�h-�]�b�]�b�_�g�b�q�Ž�_�k�d�b�f��
�g�h�j�f�Z�f�� �m�k�e�h�\�b�y�� �l�j�m�^�Z���� �m�j�h�\�_�g�v�� �I�A�� �g�_�m�d�Ž�e�h�g�g�h�� �k�g�b�`�Ž�Z�_�l�k�y���� �I�j�b�q�Ž�b�g�Z�f�b�� �w�l�h�]�h��
�k�q�b�l�Z�x�l�k�y�� �g�_�� �l�h�e�v�d�h�� �g�_�a�Z�b�g�l�_�j�Ž�_�k�h�\�Z�g�g�h�k�l�v���Ž�j�Z�[�h�l�g�b�d�Z�� �\�� �\�u�y�\�e�Ž�_�g�b�b�� �I�A�� �k�� �p�_�e�v�x��
�k�h�o�j�Z�g�_�g�b�y�� �k�\�h�_�]�h�� �j�Z�[�h�q�_�]�h�� �f�_�k�l�Z�� �b�� �k�l�j�_�f�e�_�g�b�_�� �j�Z�[�h�l�h�^�Z�l�_�Ž�e�y�� �j�Z�k�l�h�Ž�j�]�g�m�l�v��
�l�j�m�^�h�\�Ž�u�_���h�l�g�h�r�_�Ž�g�b�y���k���j�Z�[�h�l�g�b�d�h�f���\���k�e�m�q�Z�_���\�u�y�\�e�_�g�b�y���m���g�_�]�Ž�h���i�h�^�h�a�Ž�j�_�g�b�y���g�Z���I�A����
�g�h���b���g�b�a�d�h�Ž�_���d�Z�q�_�k�l�\�h �i�j�h�\�h�^�b�f�u�o���F�H���>���������������@���� 

�F�Z�l �_�j�b�Z�e���b���f �_�l �h� �̂u�� �K���p�_�Ž�e�v�x���h�p�_�g�d�b���d�Z�q�_�k�Ž�l�\�Z���i�j�h�\�_� �̂Ž�_�g�b�y���f �_� �̂b�p�b�g�k�d�h�c���b��
�k�h�p�b�Z�e�Ž�v�g�h�c�� �a�g�Z�q�b�f�Ž�h�k�l�b�� �F�H�� �i�j�h�\�Ž�_�^�_�g�h�� �Z�g�d�_�l�b�j�h�\�Z�g�b�_�� �������� �j�Z�[�h�l�g�b�d�h�\�� �d�j�m�Ž�i�g�h�]�h��
�i�j�h�f�u�r�e�_�g�g�h�]�h�� �i�j�_�^�i�j�b�y�l�b�y�� �J�_�k�i�m�[�e�b�d�b�� �;�Z�r�d�h�j�l�h�k�l�Z�g���� �J�Z�k�i�j�_�Ž�^�_�e�_�g�b�_��
�h�i�j�Ž�h�r�_�g�g�u�o���i�h �\�h�Ž�a�j�Z�k�l�m���b�f�_�Ž�e�h���j�Ž�_�a�d�h���\�u�j�Z�`�_�g�g�m�x���f�h�^�m���\���\�h�a�Ž�j�Z�k�l�g�h�c���]�j�m�i�i�_���������± 









197 

6. ʂʦʩʪʘʨʝʚ ɺ.ɻ. ʆ ʩʦʩʪʦʷʥʠʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʇʝʨʤʩʢʦʤ 

ʢʨʘʝ. / ɺ.ɻ. ʂʦʩʪʘʨʝʚ // ʄʝʜʠʮʠʥʘ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʵʢʦʣʦʛʠʷ. ï 2014. - ˉ 21 - ʉ. 12-15. 

7. ʇʘʥʢʦʚ ɺ.ɸ. ɼʠʥʘʤʠʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. / ɺ.ɸ. 

ʇʘʥʢʦʚ, ʆ.ʃ. ʃʘʭʤʘʥ, ɸ.ʅ. ʇʝʨʝʛʦʞʠʥ, ɻ.ɸ. ʊʶʪʢʠʥʘ ʠ ʜʨ. // ɻʠʛʠʝʥʘ ʠ ʩʘʥʠʪʘʨʠʷ. ï 2016. - 

ˉ95(12). - ʉ. 1171-175. 

8. ʉʪʝʧʘʥʦʚ ɽ.ɻ. ʈʦʣʴ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ: ʘʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ. - ʄ., 2006. ï 

21 ʩ. 

 

 

ʋɼʂ 613.6:691.54:612.015 

 

ФОРМИРОВАНИЕ ОТВЕТНЫХ РЕАКЦИЙ ОРГАНИЗМА У 

РАБОТНИКОВ ЦЕМЕНТНОГО ПРОИЗВОДСТВА 
ʂʨʶʯʢʦʚʘ ɽ.ʅ., ʉʫʭʦʚʘ ɸ.ɺ. 

�N�_�^�_�j�Z�e�v�g�h�_���[�x�^�`�_�l�g�h�_���m�q�j�_�`�^�_�g�b�_���g�Z�m�d�b���©�N�_�^�_�j�Z�e�v�g�u�c���g�Z�m�q�g�u�c���p�_�g�l�j��
�]�b�]�b�_�g�u���b�f�����N���N�����W�j�b�k�f�Z�g�Z�ª���J�h�k�i�h�l�j�_�[�g�Z�^�a�h�j�Z�����]�����F�h�k�d�\�Z�����J�h�k�k�b�y��

kdlfncg@yandex.ru 
 

ɸʥʥʦʪʘʮʠʷ: ʀʟʫʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʝʜʫʱʠʭ ʩʠʩʪʝʤ ʛʦʤʝʦʩʪʘʟʘ ʫ 

ʨʘʙʦʪʥʠʢʦʚ ʮʝʤʝʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʨʘʙʦʯʠʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʘʞʘ ʨʘʙʦʪʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʣʠʷʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʟʚʠʪʠʝ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʚ ʩʠʩʪʝʤʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʠ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʮʝʤʝʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʎ ʝʤʝʥʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚ ʋ .ʦ ʩʣʦʚʠʷ ʪʨʫʜ ɻ .ʘ ʦʨʤʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤ .ʘ

ʥɸ ʪʠʦʢʩʠʜʘʥʪʥʳʡ ʩʪʘʪʫ ʀ .ʩ ʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ. 
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Abstract: The paper studies changes in the leading homeostasis systems in cement 

production workers under the chronic influence of negative factors of the working 

environment. It is noted that workers with an increase in work experience have a 

weakening of the regulatory influence of the hormonal system, the development of 

oxidative stress, which results in an imbalance in the antioxidant defense system and a 

decrease in immunological reactivity, which determine the risk of professional and 

industrial - related diseases. The obtained results served as the basis for the development 

of preventive measures aimed at preserving the health of cement production workers. 
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ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʜʫʱʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʘʢ ʦʙʱʠʭ, ʪʘʢ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ ʫ ʣʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʥʘʫʯʥʳʝ ʢʨʠʪʝʨʠʠ ʠ 

ʦʙʲʝʢʪʠʚʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘʯʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʚ ʧʨʝʤʦʨʙʠʜʥʳʡ ʧʝʨʠʦʜ [4]. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʭʨʦʥʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʨʳ, 

ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʩʦʩʪʦʷʥʠʶ 

ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʟʜʘʚʘʷ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1, 5, 6].  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʧʳʣʝʚʳʝ ʘʵʨʦʟʦʣʠ [2]. ʃʠʮʘ, 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʮʝʤʝʥʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʧʦ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ [9]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʭʨʘʥʷʶʪ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʜʚʠʛʦʚ ʠ 

ʜʦʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʚʝʪʥʳʭ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ 

ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [3, 

7]. 

�P�_�e�v�x��ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʚʝʜʫʱʠʭ ʩʠʩʪʝʤ 

ʛʦʤʝʦʩʪʘʟʘ ʫ ʨʘʙʦʪʥʠʢʦʚ ʮʝʤʝʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. 

�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u����ɺʳʧʦʣʥʝʥʦ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 255 

ʨʘʙʦʪʥʠʢʦʚ ʟʘʚʦʜʘ çɺʦʩʢʨʝʩʝʥʩʢ-ʮʝʤʝʥʪè (ʤʘʰʠʥʠʩʪʳ ʩʳʨʴʝʚʳʭ ʠ ʮʝʤʝʥʪʥʳʭ 

ʤʝʣʴʥʠʮ, ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʥʘʩʳʧʱʠʢʠ ʮʝʤʝʥʪʘ ,)  ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʩʪʘʞʝʚʳʝ 

ʛʨʫʧʧʳ: ʜʦ 5 ʣʝʪ, ʜʦ 10 ʣʝʪ, ʙʦʣʝʝ 15ʣʝʪ. ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ (45 ʯʝʣʦʚʝʢ) ʚʦʰʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʨʘʙʦʪʥʠʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 

ʚʨʝʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʨʘʙʦʯʠʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʛʦʨʤʦʥʘʣʴʥʳʭ (ʢʦʨʪʠʟʦʣ, ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʳʡ, 

ʪʠʨʝʦʪʨʦʧʥʳʡ, ʪʨʠʡʦʜʪʠʨʦʥʠʥ, ʪʠʨʦʢʩʠʥ), ʦʢʠʩʣʠʪʝʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

(ʤʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ, ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ ʥʝʡʨʦʬʠʣʦʚ ʚ ʵʨʠʪʨʦʮʠʪʘʭ) ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ (ʠʥʪʝʨʣʝʡʢʠʥ-1ʙʝʪʘ, ʠʥʪʝʨʣʝʡʢʠʥ-2, ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-

ʘʣʴʬʘ, ʛʘʤʤʘ-ʠʥʪʝʨʬʝʨʦʥ, ʠʥʪʝʨʣʝʡʢʠʥ-8, ʠʥʪʝʨʣʝʡʢʠʥ-4) ʧʦʢʘʟʘʪʝʣʝʡ, ʦʮʝʥʠʚʘʣʩʷ 

ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ ʧʦ ʫʨʦʚʥʶ ʘʣʴʙʫʤʠʥʦʚ, ʘʣʴʬʘ1-, ʘʣʴʬʘ2-, ʙʝʪʘ-, ʛʘʤʤʘ-

ʛʣʦʙʫʣʠʥʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ.  
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ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ çStatistica 10è. ɼʣʷ ʦʮʝʥʢʠ ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

�J�_�a�m�e�v�l �Z�l �u���b���h�[�k�m�` � �̂_�g�b�_�� ʉʦʛʣʘʩʥʦ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʫʩʣʦʚʠʡ ʪʨʫʜ ,ʘ  

ʥʘ ʮʝʤʝʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʳʣʴ 

ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ ʚ 3-15 ʨʘʟ. ʂʦʤʧʣʝʢʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʠʙʨʘʮʠʷ, ʰʫʤ, 

ʥʝʩʪʘʙʠʣʴʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʫʩʫʛʫʙʣʷʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʳʣʠ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʘʶʱʠʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ [8] ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 

ʚʨʝʜʥʳʝ ʠ ʦʧʘʩʥʳʝ. 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʩʪʘʞʘ ʨʘʙʦʪʳ ʚ ʮʝʤʝʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʫ ʨʘʙʦʯʠʭ ʯʘʱʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (r=-0,79; p<0,05), ʢʦʨʪʠʟʦʣʘ (r = -0,41; p 

<0,05), ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ (r = -0,84; p < 0,05), ʪʠʨʦʢʩʠʥʘ (r = -0,63; p < 0,05), 

ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (r = -0,87; p < 0,05) (ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʚʳʭʦʜʠʣʠ 

ʟʘ ʧʨʝʜʝʣʳ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʘʨʘʩʪʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʘʜʘʧʪʠʚʥʳʭ ʛʦʨʤʦʥʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʫ ʨʘʙʦʯʠʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʘʞʘ ʨʘʙʦʪʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ 

ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚʳʷʚʣʝʥʘ ʘʢʪʠʚʘʮʠʷ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʶʱʝʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʪʘʞʘ ʨʘʙʦʪʳ (r= 0,84, p<0,05). ʇʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ 

ʦʪʤʝʯʘʣʠʩʴ ʚ 65,2% ʩʣʫʯʘʝʚ ʚ ʛʨʫʧʧʝ ʚʳʩʦʢʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʩʦ ʩʪʘʞʝʤ 

ʨʘʙʦʪʳ ʩʚʳʰʝ 15 ʣʝʪ. 

ʅʘ ʬʦʥʝ ʘʢʪʠʚʘʮʠʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʩʦʜʝʨʞʘʥʠʝ ʬʝʨʤʝʥʪʦʚ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʩʥʠʞʘʣʦʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʘʞʘ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʩʦʩʪʘʚʠʣʠ 13,1Ñ0,9 ʫ.ʝ. ɺ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ (ʜʦ 10 ʣʝʪ) ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 16,5Ñ1,2 ʫ.ʝ. ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʫ ʨʘʙʦʯʠʭ ʵʪʦʡ ʛʨʫʧʧʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʚ 68,4% ʩʣʫʯʘʝʚ. 

ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʪʘʞʘ ʨʘʙʦʪʳ ʚ ʮʝʤʝʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʢʪʠʚʥʦʩʪʴ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʩʥʠʞʘʣʘʩʴ ʠ ʫ ʚʳʩʦʢʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʩʦ ʩʪʘʞʝʤ 

ʨʘʙʦʪʳ ʩʚʳʰʝ 15 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 11,2Ñ0,7 ʫ.ʝ. (p<0,05). ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ ʩʪʘʞʝʚʦʡ ʛʨʫʧʧʝ ʩʚʳʰʝ 15 ʣʝʪ ʦʪʤʝʯʝʥʳ ʚ 45,8% 

ʥʘʙʣʶʜʝʥʠʡ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʳ ʫ ʨʘʙʦʯʠʭ ʩʦ ʩʪʘʞʝʤ ʜʦ 10 ʣʝʪ ʙʳʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʜʨʫʛʠʭ ʩʪʘʞʝʚʳʭ ʛʨʫʧʧ ʠ ʢʦʥʪʨʦʣʷ 752,4Ñ13,4 ʤʢʢʘʪ/ʣ (ʨ<0,05-

0,01). ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ 

32,4% ʣʠʮ. ʋ ʚʳʩʦʢʦʩʪʘʞʠʨʦʚʘʥʥʳʭ (ʩʦ ʩʪʘʞʝʤ ʨʘʙʦʪʳ ʩʚʳʰʝ 15ʣʝʪ) ʨʘʙʦʯʠʭ 

ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʨʝʟʢʦ ʩʥʠʞʘʣʩʷ, ʜʦʩʪʠʛʘʷ 443,8Ñ14,3 ʤʢʢʘʪ/ʣ. ʅʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ ʢʘʪʘʣʘʟʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ 37,7% ʩʣʫʯʘʝʚ.  

ʆʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʥʝʡʪʨʦʬʠʣʦʚ ʚʦ ʚʩʝʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʛʨʫʧʧʘʭ: ʦʪ 2,7Ñ0,2 ʫ.ʝ. ʫ ʤʘʣʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʜʦ 

1,7Ñ0,1ʫ.ʝ. ʫ ʚʳʩʦʢʦʩʪʘʞʠʨʦʚʘʥʥʳʭ (p<0,05). ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 
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�f�b�_�e�h�i�_�j�h�d�k�b�^�Z�a�u���\�k�l�j�_�q�Z�e�b�k�v���\���]�j�m�i�i�_�����^�h�������e�_�l�����m���������������j�Z�[�h�q�b�o�����Z���\���]�j�m�i�i�_�����!������
�e�_�l�����h�l�f�_�q�Z�e�b�k�v���i�h�g�b�`�_�g�g�u�_���a�g�Z�q�_�g�b�y���w�l�h�]�h���i�h�d�Z�a�Z�l�_�e�y���m�������������� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �Z�d�l�b�\�Z�p�b�y�� �i�_�j�_�d�b�k�g�h�]�h�� �h�d�b�k�e�_�g�b�y�� �e�b�i�b�^�h�\�� �b�� �i�h�^�Z�\�e�_�g�b�_��
�k�b�k�l�_�f�u�� �Z�g�l�b�h�d�k�b�^�Z�g�l�g�h�c�� �a�Z�s�b�l�u�� �b�f�_�_�l�� �f�_�k�l�h�� �m�� �f�Z�e�h�k�l�Z�`�b�j�h�\�Z�g�g�u�o�� �j�Z�[�h�q�b�o���� �k��
�m�\�_�e�b�q�_�g�b�_�f���l�j�m�^�h�\�h�]�h���k�l�Z�`�Z���w�l�b���i�j�h�p�_�k�k�u���m�k�b�e�b�\�Z�x�l�k�y�� 

�H�i�j�_� �̂_�e�_�g�g�u�_���k� �̂\�b�]�b���h�l�f �_�q�Z�e�b�k�v���b���k�h���k�l�h�j�h�g�u���i�j�h�l�_�b�g�h�]�j�Z�f �f �u�����l�Z���d���m������-
���������j�Z�[�h�q�b�o���p�_�f�_�g�l�g�h�]�h���i�j�h�b�a�\�h�^�k�l�\�Z���h�l�f�_�q�Z�e�b�k�v���i�h�\�u�r�_�g�g�u�_���a�g�Z�q�_�g�b�y���Z�e�v�n�Z��-
�����[�_�l�Z-�����]�Z�f �f �Z-�]�e�h�[�m�e�b�g�h�\���b���m������-������ ������ �g�b�a�d�b�_���a�g�Z�q�_�g�b�y���Z�e�v�[�m�f �b�g�h�\�����<���d�h�g�l�j�h�e�v�g�h�c��
�]�j�m�i�i�_�� �Z�g�Z�e�h�]�b�q�g�u�_�� �b�a�f�_�g�_�g�b�y�� �\�k�l�j�_�q�Z�e�b�k�v�� �\�� ���� �j�Z�a�Z�� �j�_�`�_���� �<�u�y�\�e�_�g�g�Z�y��
�^�b�k�i�j�h�l�_�b�g�_�f�b�y���m���j�Z�[�h�l�g�b�d�h�\���p�_�f�_�g�l�g�h�]�h���i�j�h�b�a�\�h�^�k�l�\�Z���f�h�`�_�l���k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�l�v 
�h�[���h�i�j�_�^�_�e�_�g�g�h�c���k�l�_�i�_�g�b���Z�d�l�b�\�g�h�k�l�b���\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z���� 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �p�b�l�h�d�b�g�h�\�h�]�h�� �i�j�h�n�b�e�y�� �i�h�d�Z�a�Z�e�b�����q�l�h�� �m���j�Z�[�h�q�b�o���k��
�m�\�_�e�b�q�_�g�b�_�f�� �l�j�m�^�h�\�h�]�h�� �k�l�Z�`�Z�� �g�Z�[�e�x�^�Z�_�l�k�y�� �i�h�\�u�r�_�g�b�_�� �d�h�g�p�_�g�l�j�Z�p�b�b��
�b�g�l�_�j�e�_�c�d�b�g�Z-1-�[�_�l�Z���b���n�Z�d�l�h�j�Z���g�_�d�j�h�a�Z���h�i�m�o�h�e�b-�Z�e�v�n�Z���\��������-2�������j�Z�a�Z���i�h���k�j�Z�\�g�_�g�b�x��
�k�� �]�j�m�i�i�h�c�� �d�h�g�l�j�h�e�y���� �M�j�h�\�_�g�v�� �b�g�l�_�j�e�_�c�d�b�g�Z-���� �l�Z�d�`�_�� �^�h�k�l�h�\�_�j�g�h�� �i�h�\�u�r�Z�e�k�y�� �k��
�m�\�_�e�b�q�_�g�b�_�f���k�l�Z�`�Z���j�Z�[�h�l�u����r� �������������j�������������������I�h�\�u�r�_�g�g�u�_���m�j�h�\�g�b���b�g�l�_�j�e�_�c�d�b�g�_-8 
�^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�u�� �m�� ������������ �\�u�k�h�d�h�k�l�Z�`�b�j�h�\�Z�g�g�u�o�� �j�Z�[�h�q�b�o�� ���k�h�� �k�l�Z�`�_�f�� �j�Z�[�h�l�u��
�k�\�u�r�_���������e�_�l�������<�u�k�h�d�Z�y���Z�d�l�b�\�g�h�k�l�v���^�Z�g�g�u�o���p�b�l�h�d�b�g�h�\���f�h�`�_�l���k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�l�v���h��
�j�Z�a�\�b�l�b�b���m�k�l�h�c�q�b�\�h�]�h���\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z���\���h�j�]�Z�g�b�a�f�_�����H�l�f�_�q�_�g�h���k�g�b�`�_�g�b�_��
�k�b�g�l�_�a�Z�� �]�Z�f�f�Z-�b�g�l�_�j�n�_�j�h�g�Z�� �\�� �������� �j�Z�a�Z�� �\�� �]�j�m�i�i�_�� �\�u�k�h�d�h�k�l�Z�`�b�j�h�\�Z�g�g�u�o�� �j�Z�[�h�q�b�o��
���k�l�Z�`�� �k�\�u�r�_�� ������ �e�_�l���� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�h�c�� �G�b�a�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b��
�b�g�l�_�j�e�_�c�d�b�g�Z-���� �h�i�j�_�^�_�e�y�e�b�k�v���m�������������� �\�u�k�h�d�h�k�l�Z�`�b�j�h�\�Z�g�g�u�o���j�Z�[�h�q�b�o ���k�\�u�r�_�� ������
�e�_�l���� �K�g�b�`�_�g�g�h�_�� �k�h�^�_�j�`�Z�g�b�_�� �]�_�f�f�Z-�b�g�l�_�j�n�_�j�h�g�Z�� �b�� �b�g�l�_�j�e�_�c�d�b�g�Z-���� �f�h�`�_�l��
�m�d�Z�a�u�\�Z�l�v���g�Z���b�k�l�h�s�_�g�b�_���Z�^�Z�i�l�Z�p�b�h�g�g�u�o���f�_�o�Z�g�b�a�f�h�\���b�f�f�m�g�g�h�]�h���h�l�\�_�l�Z�����\�h�a�f�h�`�g�h��
�h�[�m�k�e�h�\�e�_�g�g�u�o�� �^�e�b�l�_�e�v�g�u�o�� �\�h�a�^�_�c�k�l�\�b�_�f�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �n�Z�d�l�h�j�h�\�����I�j�b��
�b�k�k�e�_�^�h�\�Z�g�b�b���m�j�h�\�g�y�� �i�j�h�l�b�\�h�\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h�� �p�b�l�h�d�b�g�Z�� �b�g�l�_�j�e�_�c�d�b�g�Z-���� �\��
�k�u�\�h�j�h�l�d�_�� �d�j�h�\�b�� �[�u�e�h�� �\�u�y�\�e�_�g�h�� �^�h�k�l�h�\�_�j�g�h�� �a�g�Z�q�b�f�h�_�� �i�h�\�u�r�_�g�b�_�� �_�]�h��
�d�h�g�p�_�g�l�j�Z�p�b�b�� �\�h�� �\�k�_�o�� �]�j�m�i�i�Z�o�� �j�Z�[�h�q�b�o�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�h�c��
(r� �������������j������������. �I �j�b�q�_�f ���Z�d�l�b�\�Z�p�b�y��� �̂Z�g�g�h�]�h���p�b�l�h�d�b�g�Z���a�Z�n�b�d�k�b�j�h�\�Z�g�Z���\������-55% 
�k�e�m�q�Z�_�\�����I�h�\�u�r�_�g�b�_���d�h�g�p�_�g�l�j�Z�p�b�b���b�g�l�_�j�e�_�c�d�b�g�Z-�����m���j�Z�[�h�q�b�o���f�h�`�g�h���j�Z�k�p�_�g�b�\�Z�l�v��
�d�Z�d���j�_�Z�d�p�b�x���g�Z���]�b�i�_�j�i�j�h�^�m�d�p�b�x���n�Z�d�l�h�j�Z���g�_�d�j�h�a�Z���h�i�m�o�h�e�b-�Z�e�v�n�Z���b���b�g�l�_�j�e�_�c�d�b�g�Z-
���[�_�l�Z���� �q�l�h�� �i�j�b�\�h�^�b�l���d�� �i�h�^�Z�\�e�_�g�b�x�� �n�m�g�d�p�b�c�� �L-�e�b�f�n�h�p�b�l�h�\�� �b�� �Z�^�_�d�\�Z�l�g�h�]�h��
�k�b�k�l�_�f�g�h�]�h���h�l�\�_�l�Z�����B�g�l�_�j�e�_�c�d�b�g-�����i�h�^�^�_�j�`�b�\�Z�_�l���i�j�h�e�b�n�_�j�Z�p�b�x���l�m�q�g�u�o���d�e�_�l�h�d���b��
�k�i�h�k�h�[�k�l�\�m�_�l�� �j�Z�a�\�b�l�b�x�� �Z�e�e�_�j�]�b�q�_�k�d�b�o�� �j�_�Z�d�p�b�c���� �M�k�l�Z�g�h�\�e�_�g�g�h�_�� �m�� �j�Z�[�h�q�b�o��
�p�_�f�_�g�l�g�h�]�h���i�j�h�b�a�\�h�^�k�l�\�Z���i�h�\�u�r�_�g�b�_���m�j�h�\�g�y���b�f�f�m�g�h�]�e�h�[�m�e�b�g�Z���?����r=0,���������k�\�y�a�Z�g�h��
�k�� �i�j�b�k�m�l�k�l�\�b�_�f�� �\�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c�� �i�u�e�b���\�_�s�_�k�l�\���� �h�[�e�Z�^�Z�x�s�b�o��
�k�_�g�k�b�[�b�e�b�a�b�j�m�x�s�b�f�� �^�_�c�k�l�\�b�_�f���� �K�j�_�^�b�� �\�u�k�h�d�h�k�l�Z�`�b�j�h�\�Z�g�g�u�o�� �j�Z�[�h�q�b�o�� �e�b�p�Z�� �k��
�i�h�\�u�r�_�g�g�u�f���k�h�^�_�j�`�Z�g�b�_�f���b�f�f�m�g�h�]�e�h�[�m�e�b�g�Z���?���k�h�k�l�Z�\�e�y�x�l���������������� 

�A�Z�d�e�x�q�_�g�b�_�� �D�Z�d���i�h�d�Z�a�Z�e�b���i�j�h�\�_�^�_�g�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y�����m���j�Z�[�h�q�b�o���p�_�f�_�g�l�g�h�]�h��
�i�j�h�b�a�\�h�^�k�l�\�Z�� �k�� �m�\�_�e�b�q�_�g�b�_�f�� �k�l�Z�`�Z�� �j�Z�[�h�l�u�� �\�� �m�k�e�h�\�b�y�o�� �\�h�a�^�_�c�k�l�\�b�y�� �i�u�e�_�\�h�]�h��
�n�Z�d�l�h�j�Z �g�Z�[�e�x�^�Z�x�l�k�y�� �]�h�j�f�h�g�Z�e�v�g�h-�f�_�l�Z�[�h�e�b�q�_�k�d�b�_�� �b�� �b�f�f�m�g�h�e�h�]�b�q�_�k�d�b�_��
�g�Z�j�m�r�_�g�b�y���� �h�i�j�_�^�_�e�y�x�s�b�_�� �j�b�k�d�� �j�Z�a�\�b�l�b�y�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�� �h�[�m�k�e�h�\�e�_�g�g�u�o�� �b��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o���a�Z�[�h�e�_�\�Z�g�b�c���� �K�g�b�`�_�g�b�_�� �m�j�h�\�g�y�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �j�b�k�d�Z���^�e�y��
�a�^�h�j�h�\�v�y�� �j�Z�[�h�l�g�b�d�h�\�� �a�Z�\�b�k�b�l�� �h�l�� �j�_�Z�e�b�a�Z�p�b�b�� �d�h�f�i�e�_�d�k�Z�� �f�_�j���� �g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z��
�m�e�m�q�r�_�g�b�_�� �m�k�e�h�\�b�c�� �l�j�m�^�Z�� �b�� �k�h�o�j�Z�g�_�g�b�_�� �a�^�h�j�h�\�v�y�����F�_�^�b�d�h-�i�j�h�n�b�e�Z�d�l�b�q�_�k�d�b�_��
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ʤʝʨʦʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʢʦʤʧʣʝʢʩʫ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 
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АНАЛИЗ КОЛИЧЕСТВЕННОГО И ВИДОВОГО СОСТАВА 

АЭРОМИКОТЫ НЕПРОИЗВОДСТВЕННЫХ ПОМЕЩЕНИЙ НИЖНЕГО 

НОГВОРОДА С ПРИЗНАКАМИ МИКОГЕННОЙ КОНТАМИНАЦИИ 
ʂʨʷʞʝʚ ɼ.ɺ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʦʚʝʜʝʥʦ ʤʠʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 33 

ʧʦʤʝʱʝʥʠʡ ʩ ʫʯʘʩʪʢʘʤʠ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ. ɺ 75,8 % ʧʦʤʝʱʝʥʠʡ c 

ʧʨʠʟʥʘʢʘʤʠ ʧʣʝʩʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʚʦʟʜʫʭʝ 

ʧʨʝʚʳʰʘʣʘ ʫʩʣʦʚʥʦ ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʘʵʨʦʤʠʢʦʪʳ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Aspergillus, 

Cladosporium ʠ Penicillium, ʧʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʳʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʦʜʦʚ Alternaria spp. ʠ Trichoderma spp. ʄʝʞʜʫ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʤʠʢʨʦʤʠʮʝʪʦʚ ʥʘ 
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ANALYSIS OF QUANTITATIVE AND SPECIES COMPOSITION OF 
AEROMYCOBIOTA OF NON -INDUSTRIAL ROOMS OF NIZHNIJ N OGROD 

WITH SIGNS OF MYCETOGENETIC CONTAMINATION  
Kryazhev D.V. 

Academician I.N. Blokhina Nizhny Novgorod Scientific Research Institute of 
Epidemiology and Microbiology of the Rospotrebnadzor, Nizhnij Novgorod, Russia, 

micbiol2008@yandex.ru 
 
Abstract: The work carried out a mycological examination of the air environment of 33 
rooms with locations of mycetogenetic contamination. In 75.8% of rooms with signs of 
mold damage, the concentration of micromycetes in the air exceeded the conditionally 
permissible norm. It has been established that the dominant representatives of aeromycota 
are representatives of the genuses Aspergillus, Cladosporium and Penicillium, while 
representatives of the genuses Alternaria spp. and Trichoderma spp. are reliably more 
often identified. There is a high direct correlation between the occurrence of 
micromycetes at mycogenic contamination locations and their presence in the indoor air 
was shown. 
Key words: Mold fungi. Mycobiota. Species composition. Non-industrial rooms. 
Aeromycobiota. 
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ɺ ʩʚʝʪʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ 

ʧʦʤʝʱʝʥʠʡ. 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʤʠʢʦʙʠʦʪʳ ʚʦʟʜʫʭʘ ʚ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʠʢʦʛʝʥʥʦʡ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. 

ʇʦʩʝʚ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʠʤʧʘʢʪʦʨʥʦʛʦ ʧʨʦʙʦʦʪʙʦʨʥʠʢʘ ʇʋ-

1ɹ ʥʘ ʧʣʘʩʪʠʥʢʠ ʘʛʘʨʘ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʚ ʩʪʝʨʠʣʴʥʳʝ ʯʘʰʢʠ ʇʝʪʨ  ʠ ʚ ʨʝʞʠʤʝ 100 

ʣ/ʤʠʥ. ʏʘʰʢʠ ʇʝʪʨʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28Ñ2Áʉ. ɺ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʩʧʦʨ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʧʨʦʙʘʭ ʠ ʚʳʯʠʩʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ 

(ʂʆɽ) ʥʘ 1ʤ3 ʚʦʟʜʫʭʘ. ɺʠʜʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʨʦʚʦʜʠʣʠ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʧʦʨ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʚʦʟʜʫʭʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ɽʚʨʦʧʝʡʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ (ʧʨʦʝʢʪ ɽʉɸ COST 613 19930) [6] ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʫʨʦʚʥʝʡ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ ʜʣʷ ʞʠʣʳʭ 

ʧʦʤʝʱʝʥʠʡ ʚ ʉʐɸ (ʧʦ ʜʘʥʥʳʤ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʶʨʦ) [7]. 

ʀʩʩʣʝʜʦʚʘʣʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʦʙʠʦʪʳ ʚʦʟʜʫʭʘ 33 

ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʚʠʟʫʘʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʣʝʩʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ (ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʣʝʩʥʝʚʳʡ ʥʘʣʝʪ ʙʝʟ ʚʠʜʠʤʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʣʠʙʦ ʦʪʜʝʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ). ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ. ɺ 25 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ (75,8 %) ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ 

ʧʦʨʦʛʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʨ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʚʦʟʜʫʭʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ɺʆɿ (500 

ʂʆɽ/ʤ3), ʢʦʪʦʨʦʝ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 1,28 ʜʦ 6,97 ʨʘʟ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʩʣʝʜʫʶʱʝʝ: ʯʘʩʪʦ ʪʝ ʧʦʤʝʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʶʨʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, 

ʩʦʛʣʘʩʥʦ ɽʚʨʦʧʝʡʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʣʫʯʘʣʠ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ 

ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠʢʘʢʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʫʨʦʚʥʝ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 

ʧʦʤʝʱʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʳʷʚʣʝʥʥʦʡ 

ʤʠʢʦʙʠʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ 49 ʚʠʜʘʤʠ ʤʠʢʨʦʤʠʮʝʪʦʚ (ʨʠʩ. 1). 

ʆʩʥʦʚʥʳʤʠ ʤʠʢʨʦʤʠʮʝʪʘʤʠ ï ʢʦʥʪʘʤʠʥʘʥʪʘʤʠ ʚʦʟʜʫʭʘ ʙʳʣʠ Penicillium spp. 
ʠ Aspergillus spp. ɺ ʧʦʤʝʱʝʥʠʷʭ, ʧʦʨʘʞʝʥʥʳʭ ʧʣʝʩʥʝʚʳʤʠ ʤʠʢʨʦʤʠʮʝʪʘʤʠ, 

ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʳʷʚʣʷʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Alternaria spp. ʠ Trichoderma spp. 
(ʨ<0,05). ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʢʘʟʘʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʦ ʚʠʜʘ h ʪʘʤʤʳ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʣʠʩʴ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʠʟʦʣʷʪʘʤʠ, ʚʳʜʝʣʷʚʰʠʤʠʩʷ 

ʠʥʦʛʜʘ ʦʜʥʦʢʨʘʪʥʦ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʦʜʦʚ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʚʦʟʜʫʭʝ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ 

ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ (ʨʠʩ. 2). ʉʦʛʣʘʩʥʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʉʧʠʨʤʝʥ ,ʘ  ʤʝʞʜʫ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʤʠʢʨʦʤʠʮʝʪʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʤʠʢʦʛʝʥʥʦʡ 
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ʢʦʥʪʘʤʠʥʘʮʠʠ ʠ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʧʨʷʤʘʷ 

ʢʦʨʨʝʣʷʮʠʷ (r = 0,81 ʧʨʠ p < 0,005). 

 
ʈʠʩʫʥʦʢ 1 ï ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (%) ʚʳʷʚʣʝʥʥʳʭ ʨʦʜʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ 

ʤʠʢʦʙʠʦʪʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʩ ʚʠʟʫʘʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʣʝʩʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ʇʦʜʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʉʴʝʨʝʥʩʝʥʘ- ʏʝʢʘʥʦʚʩʢʦʛʦ ʚʳʷʚʠʣ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʤʠʢʦʙʠʦʪʳ ʚʦʟʜʫʭʘ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʟʜʘʥʠʷʭ ʙʝʟ 

ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ (ʂS=67%). ʆʮʝʥʢʘ ʧʦ ʠʥʜʝʢʩʫ 

ʄʝʥʭʠʥʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʙʦʛʘʪʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʤʝʱʝʥʠʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ (DMn= 4,9); ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ DMn= 3,2. 

 
ʈʠʩʫʥʦʢ 2 ï ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʚʦʟʜʫʭʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʠ ʫʯʘʩʪʢʘʭ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚ ʥʠʭ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʦʙʠʦʪʘ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʡ ʩ ʧʣʝʩʥʝʚʳʤ 

ʧʦʨʘʞʝʥʠʝʤ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʚʦʝʤʫ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʧʨʠʯʠʥʦʡ ʦʪʣʠʯʠʡ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʦʚ ʤʠʢʦʛʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ ʚ ʩʘʤʦʤ ʧʦʤʝʱʝʥʠʠ. 

�A�Z�d�e�x�q�_�g�b�_�� ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʦʛʝʥʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʧʦʤʝʱʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪ.ʥ. çʩʠʥʜʨʦʤʘ ʙʦʣʴʥʦʛʦ ʟʜʘʥʠʷè, ʧʦʚʳʰʘʝʪ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ. ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʧʦʨʘʞʝʥʥʳʭ ʛʨʠʙʘʤʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʟʜʫʭʘ ʩʧʦʨʘʤʠ ʛʨʠʙʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʩʦʩʪʘʚʝ ʤʠʢʦʮʝʥʦʟʘ ʥʦʩʦʛʣʦʪʢʠ ʣʶʜʝʡ, ʧʨʝʙʳʚʘʶʱʠʭ ʚ ʵʪʦʤ ʧʦʤʝʱʝʥʠʠ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤ ,ʷ  ,ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥ ,ʦ  ʥʘ ʩʦʩʪʦʷʥʠʠ ʠʭ ʟʜʦʨʦʚʴʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚʦʧʨʦʩ ʝʛʦ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʜʦ ʩʠʭ ʧʦʨ ʠʟʫʯʝʥ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʤʫ 

ʥʦʨʤʠʨʦʚʘʥʠʶ ʬʘʢʪʦʨʦʚ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ 

ʪʨʝʙʫʶʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʜʦʧʦʣʥʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʯʘʩʪʠ ʚʚʝʜʝʥʠʷ 

ʚ ʧʨʦʛʨʘʤʤʫ ʢʦʥʪʨʦʣʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʳ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʮʝʥʢʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʵʢʦʢʨʠʟʠʩʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ 

ʩʦʩʪʦʷʥʠʡ. ʉʠʣʴʥʘʷ ʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʘʩʩʪʨʦʡʩʪʚ ʧʩʠʭʠʢʠ ʠ 

ʧʦʚʝʜʝʥʠʷ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʯʝʥʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʜʤʠʷ (r=0,988-
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0,999) ʠ ʝʛʦ ʘʥʪʘʛʦʥʠʩʪʘ ʮʠʥʢʘ (r=0,988-0,999). ʋʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 
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MENTAL HEALTH OF THE POPULATION OF THE ECOCRISIS REGION IN 
THE CONTEXT OF CONSEQUENCES OF STRESS-INDUCED CONDITIONS  

Lastkov D.O., Dubovaya A.V., Evtushenko E.I. 

M. Gorky Donetsk National medical university, Donetsk, lastkov.donmu@list.ru 
 
Abstract: The data of assessing the mental health of the population of the eco-crisis region 

in the context of the consequences of stress-induced states are presented. A strong 

relationship between the prevalence of mental and behavioral disorders among the adult 

population was noted with the content of cadmium (r = 0.988-0.999) and its zinc 

antagonist (r = 0.988-0.999). The correlation between the concentration of cadmium and 

lead in test-takersô hair and in the soil was established. 

Key words: Mental health. Stress. Heavy metals. S oil. 

 

ɺ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1,2,3] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʘʩʩʪʨʦʡʩʪʚ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʨʘʟʣʠʯʥʳʝ 

ʬʘʢʪʦʨʳ, ʜʣʷ ɼʦʥʙʘʩʩʘ ʚʳʜʝʣʝʥʳ 6 ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʧʨʠʯʝʤ ʧʦ ʚʝʣʠʯʠʥʝ 

ʠʥʜʝʢʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʘʣʠʤʝʥʪʘʨʥʳʝ ʬʘʢʪʦʨʳ ʟʘʥʠʤʘʶʪ 3-ʝ, ʦʙʱʝʩʪʚʝʥʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʝ ï 5-ʝ, ʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï 6-ʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ. ʆʜʥʘʢʦ 

ʫʢʘʟʘʥʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦ ʥʘʯʘʣʘ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʝʩʦʤʦʩʪʴ ʚʢʣʘʜʘ ʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʚʥʦʩʷʪ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʚ ʵʢʦʢʨʠʟʠʩʥʦʤ ʨʝʛʠʦʥʝ, ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʧʦ ʥʘʨʫʰʝʥʠʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʟʘʙʦʣʝʚʘʥʠʷʤ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʤ ʥʦʟʦʣʦʛʠʷʤ [4-9], ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 

ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩ-

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ. 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʩʪʨʦʡʩʪʚ ʧʩʠʭʠʢʠ ʠ ʧʦʚʝʜʝʥʠʷ ʫ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʵʢʦʢʨʠʟʠʩʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʣʦʢʘʣʴʥʦʛʦ ʚʦʝʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʘʥʘʣʠʟʝ ʧʫʪʝʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʙʨʘʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʚ ʧʦʯʚʝ, ʷʚʣʷʶʱʝʡʩʷ ʥʘʠʤʝʥʝʝ 

ʤʠʛʨʠʨʫʶʱʠʤ ʦʙʲʝʢʪʦʤ. ʇʦʢʘʟʘʪʝʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʤʠʥʠʤʘʣʴʥʦ 

ʚʘʨʠʘʙʝʣʴʥʳ, ʘ ʫʨʦʚʥʠ ʊʄ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɿʘ ʦʩʥʦʚʫ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʚʟʷʪʳ ʤʘʪʝʨʠʘʣʳ ʀʥʩʪʠʪʫʪʘ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ 

ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʦʥʝʮʢʘ ʩ ʦʪʙʦʨʦʤ 

ʫʩʨʝʜʥʝʥʥʦʡ ʧʨʦʙʳ ʧʦʯʚʳ ʚ ʢʚʘʜʨʘʪʘʭ 200*200 ʤʝʪʨʦʚ, ʚ ʩʣʫʯʘʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʬʦʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï ʚ ʢʚʘʜʨʘʪʘʭ 100*100 ʤʝʪʨʦʚ, ʚ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʨʝʚʳʰʝʥʠʡ ï ʚ ʢʚʘʜʨʘʪʘʭ 50*50 ʤʝʪʨʦʚ. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ 

ʫʯʠʪʳʚʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ 8 ʊʄ ʠ ʤʝʪʘʣʣʦʠʜʦʚ (ʩʚʠʥʝʮ, ʮʠʥʢ, ʢʘʜʤʠʡ, ʤʝʜʴ, 

ʤʘʨʛʘʥʝʮ, ʬʦʩʬʦʨ, ʤʳʰʴʷʢ, ʪʘʣʣʠʡ), ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʢʨʘʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ 
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(ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʚʦʡ ï ʢʨʘʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʬʦʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ) ʠ 

ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʠʷ [10].  

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʘʩʩʪʨʦʡʩʪʚ ʧʩʠʭʠʢʠ ʠ ʧʦʚʝʜʝʥʠʷ 

ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʩ ʫʯʝʪʦʤ ʚʢʣʘʜʘ ʤʫʞʯʠʥ, ʞʝʥʱʠʥ ʠ ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʦ ʩʘʤʳʤ çʛʨʷʟʥʦʤʫè (ɹ.) ʠ çʯʠʩʪʦʤʫè (ɺ.) ʨʘʡʦʥʘʤ (ʥʝ ʧʦʩʪʨʘʜʘʚʰʠʤ ʦʪ 

ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ) ʛ. ɼʦʥʝʮʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʂ. ʠ ʇ., 

ʥʘʭʦʜʠʚʰʠʤʠʩʷ ʚ ʟʦʥʝ ʚʦʝʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʠ ʩʦ ʩʨʝʜʥʝʛʦʨʦʜʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʚ ʪʝʯʝʥʠʝ 3-ʭ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʦʚ: ʜʦʚʦʝʥʥʦʛʦ (2010-2013 ʛʛ.), ʧʝʨʝʭʦʜʥʦʛʦ ï 

ʥʘʯʘʣʘ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ (2014-2016 ʛʛ.) ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʚʦʝʥʥʦʛʦ (2017-2019 ʛʛ.). 

ʇʨʦʚʝʜʝʥʥʘʷ ʧʝʨʠʦʜʠʟʘʮʠʷ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʘ ʠʟʤʝʥʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʨʘʩʯʝʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʬʠʮʠʘʣʴʥʳʝ ʫʯʝʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ (ʬʦʨʤʘ ˉ10, 

ʬʦʨʤʘ ˉ12, çɸʥʘʣʠʟ ʨʘʙʦʪʳ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ (ɼʅʈ)è), 

ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʦʙʩʣʫʞʠʚʘʣʦʩʴ ʫʯʨʝʞʜʝʥʠʷʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦ ʨʘʡʦʥʘʤ ʠ ʛʦʨʦʜʫ ʚ ʮʝʣʦʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʊʄ (ʩʚʠʥʝʮ, ʮʠʥʢ, ʢʘʜʤʠʡ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʬʦʩʬʦʨ, ʤʳʰʴʷʢ, ʪʘʣʣʠʡ) 

ʦʧʨʝʜʝʣʷʣʠ ʚ ʚʦʣʦʩʘʭ ʤʝʪʦʜʘʤʠ ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚ 

ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʝ ʠ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ 

ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʝʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʧʦʤʦʱʴʶ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʧʘʢʝʪʘ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ MedStat. 

ʇʨʠ ʦʮʝʥʢʝ ʨʘʙʦʪʳ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʨʝʩʧʫʙʣʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʘʥʥʳʝ ʬʦʨʤʳ ˉ10 (ʯʠʩʣʦ ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘ ʢʦʥʝʮ ʛʦʜʘ), ï 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʝ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʠ ʬʦʨʤʳ ˉ12 (ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʯʝʪʥʳʤʠ 

ʬʦʨʤʘʤʠ ʧʦ ʛ. ɼʦʥʝʮʢʫ ʦʪʤʝʯʝʥʳ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ 30% ʠ 17% ʚ ʜʦʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʜʦ 61-63% ʠ 45-64% 

ʚ ʦʙʘ ʚʦʝʥʥʳʭ ʧʝʨʠʦʜʘ. ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʜʘʥʥʳʭ ʛʨʫʧʧ ʚ 

ʜʦʚʦʝʥʥʳʡ ʠ ʚʦʝʥʥʳʡ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜʳ ʜʦʩʪʦʚʝʨʥʦ (ʨ < 0,01) ʧʨʝʚʳʰʘʣʠ 

ʪʘʢʦʚʳʝ ʚ ʚʦʝʥʥʳʡ ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʠʦʜ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʝʥʩʠʦʥʝʨʦʚ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʫʢʘʟʘʥʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʘʷ ʩʨʝʜʥʝʛʦʨʦʜʩʢʦʡ, ʚʳʷʚʣʝʥʘ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ 

ʂ. ʠ ʇ., ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʬʣʠʢʪʘ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʡʦʥʝ ɺ. 

ʜʦʚʦʝʥʥʳʝ ʫʨʦʚʥʠ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ (ʨ < 0,05, ʨ < 0,01) ʚʳʰʝ, ʯʝʤ ʚ ʦʙʘ ʚʦʝʥʥʳʭ 

ʧʝʨʠʦʜʘ. ɺ çʛʨʷʟʥʦʤè ʨʘʡʦʥʝ ɹ. ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʨʘʚʥʠʚʘʝʤʳʝ ʧʝʨʠʦʜʳ ʥʝ 

ʦʪʤʝʯʝʥʦ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ

ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʜʦʩʪʦʚʝʨʥʦ (ʨ < 0,01) ʧʨʝʚʳʰʘʣʠ ʢʘʢ ʩʨʝʜʥʝʛʦʨʦʜʩʢʠʝ, ʪʘʢ ʠ ʜʣʷ 

ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʣʠʮ 

ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʘʣʠʩʴ ʚ çʯʠʩʪʦʤè ʨʘʡʦʥʝ ɺ. ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʨʦʜʫ 

ʜʦʩʪʦʚʝʨʥʦ (ʨ < 0,01) ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ 

ʧʝʨʠʦʜʦʚ, ʠ ʚʳʰʝ, ʯʝʤ ʚ ʨʘʡʦʥʘʭ ʂ. ʠ ʇ. ʚ ʚʦʝʥʥʳʡ ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʠʦʜ; ʚ ʦʙʘ 

ʚʦʝʥʥʳʭ ʧʝʨʠʦʜʘ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʨʘʡʦʥʫ ɹ. ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ (ʨ < 0,01) 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʪʘʢʦʚʳʝ ʧʦ ʨʘʡʦʥʘʤ ʚ ʟʦʥʝ ʣʦʢʘʣʴʥʦʛʦ ʚʦʝʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ. ɽʩʣʠ ʚ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ (ɹ., ʂ., ʇ.) ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʨʝʜʠ 
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ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʡʦʥʝ ɺ. ï ʩʨʝʜʠ ʧʝʥʩʠʦʥʝʨʦʚ. ʕʪʦ, 

ʦʯʝʚʠʜʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʘʙʦʪʘʶʱʠʭ ʚʦ ʚʨʝʜʥʳʭ ʠ ʪʷʞʝʣʳʭ 

ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ. ɺ çʛʨʷʟʥʦʤè ʨʘʡʦʥʝ ɹ. ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʩʨʝʜʠ ʧʝʥʩʠʦʥʝʨʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʩʪʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ï ʩʨʝʜʠ ʞʝʥʱʠʥ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʝʡ ʩʨʝʜʠ ʤʫʞʯʠʥ ʚʩʝʭ 

ʨʘʡʦʥʦʚ ʚ ʮʝʣʦʤ ʩʦʚʧʘʜʘʣʘ ï ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʞʝʥʱʠʥ çʛʨʷʟʥʦʛʦè ʨʘʡʦʥʘ ɹ. (ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʚ 

ʚʦʝʥʥʳʝ ʧʝʨʠʦʜʳ, ʨ < 0,01) ʙʳʣʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʦʩʪʘʣʴʥʳʤ ʨʘʡʦʥʘʤ. ʆʙʨʘʱʘʝʪ 

ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ (ʨ < 0,05, ʨ < 0,01) ʧʘʜʝʥʠʝ ʚʩʝʭ ʫʨʦʚʥʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ (ʚʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ ʚ ʮʝʣʦʤ, ʞʝʥʱʠʥʳ, ʤʫʞʯʠʥʳ, 

ʧʝʥʩʠʦʥʝʨʳ) ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʡʦʥʝ ɺ. ʚ ʚʦʝʥʥʳʡ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʠ ʚ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʨʘʡʦʥʘʭ (ʂ., ʇ.) ï ʚ ʩʪʘʙʠʣʴʥʳʡ ʚʦʝʥʥʳʡ ʧʝʨʠʦʜ. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʜʦʩʪʦʚʝʨʥʳʭ ʤʝʞʨʘʡʦʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʚʦʟʨʘʩʪʥʦʡ ʠ ʛʝʥʜʝʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦ 

ʟʘʛʨʷʟʥʝʥʥʳʤ ʨʘʡʦʥʘʤ (ɹ., ʂ., ʇ.) ʠ ʛʦʨʦʜʫ ʚ ʮʝʣʦʤ ʜʦ 2014 ʛ. ʥʘʙʣʶʜʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩ 2015 ʛ. ï ʢ ʨʦʩʪʫ; ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʡʦʥʝ ɺ. ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ 10 ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (ʚ ʨʘʡʦʥʘʭ ɺ., ʂ., ʇ. ï ʟʥʘʯʠʪʝʣʴʥʦʝ ʩ 2015 ʛ.), ʚ ʧʦʩʣʝʜʥʠʡ ʚʦʝʥʥʳʡ 

ʧʝʨʠʦʜ ï ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʘʨʝʥʠʝʤ 

ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʚʦʟʚʨʘʱʝʥʠʝʤ ʨʘʥʝʝ ʚʳʝʭʘʚʰʠʭ ʠʟ-ʟʘ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʜʦʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʚ ʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʦʥʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʘʡʦʥʘʭ ɹ. ʠ ʂ. 

ʧʨʠ ʩʥʠʞʝʥʠʠ ʚ ʨʘʡʦʥʝ ʇ. (ʢʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʡʦʥʝ ɺ.). ʏʠʩʣʝʥʥʦʩʪʴ ʞʝʥʱʠʥ 

ʥʝ ʧʨʝʪʝʨʧʝʣʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ: ʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʨʘʡʦʥʘʭ 

ʟʦʥʳ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ (ʂ., ʇ.), ʧʨʠ ʵʪʦʤ ʚ çʛʨʷʟʥʦʤè ʨʘʡʦʥʝ ɹ. ʦʪʤʝʯʘʣʦʩʴ 

ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 2014 ʛ., ʚ çʯʠʩʪʦʤè ʨʘʡʦʥʝ ɺ. ï ʚ 2015 ʛ. ʠ 2018 ʛ. 

ʦʇ  21 ʛʨʫʧʧʝ ʙʦʣʝʟʥʝʡ ʠ  ʦʧ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ ʝʳʥʴʣʘʤʠʩʢʘʤ 

ʫʨʦʚʥʠ ʨʘʩʩʪʨʦʡʩʪʚ ʧʩʠʭʠʢʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ çʛʨʷʟʥʦʤè ʨʘʡʦʥʝ ɹ. (ʨ .)10,0 < 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ çʭʨʦʥʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʩʠʭʦʪʠʯʝʩʢʠ èʘʚʪʩʡʦʨʪʩʩʘʨ ʝ  

(ʚʩʝ 3 ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʝʨʠʦʜʘ) ʠ çʰʠʟʦʘʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘè  ʡʳʥʥʝʦʚ( 

ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʠʦʜ) ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʡʦʥʝ ɺ., ʘ ʪʘʢʞʝ çʰʠʟʦʬʨʝʥʠʷè )ʪʝʣ 01 ʝʩʚ( 

ʚ ʨʘʡʦʥʝ ʂ. ɺ ʚʦʝʥʥʳʝ ʧʝʨʠʦʜʳ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʦʚʝʨʥʦ (ʨ < 0,05, ʨ < )10,0 

ʧʨʝʚʳʰʘʣʠ ʜʦʚʦʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʦʟʦʣʦʛʠʷʤ: çʧʩʠʭʦʟʳ ʠ 

ʩʣʘʙʦʫʤʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè ï ʚ ʨʘʡʦʥʘʭ ɹ. ʠ ʇ., çʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘè ï ʚ ʨʘʡʦʥʘʭ ɹ. ʠ ɺ., çʰʠʟʦʘʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘè ï ʚ ʨʘʡʦʥʘʭ 

ɺ., ʂ., ʇ. ɺ ʚʦʝʥʥʳʡ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʩʷ ʜʦʩʪʦʚʝʨʥʳʡ (ʨ < 0,01) ʨʦʩʪ 

ʫʨʦʚʥʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ çʦʩʪʨʳʭ ʠ ʪʨʘʥʟʠʪʦʨʥʳʭ ʧʩʠʭʦʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚè ʚ ʨʘʡʦʥʘʭ ɹ. ʠ ɺ., çʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʠ ʣʝʛʢʦʡ ʠ ʫʤʝʨʝʥʥʦʡ 

ʩʪʝʧʝʥʠè ï ʚ ʨʘʡʦʥʘʭ ʂ. ʠ ʇ. ɺ ʚʦʝʥʥʳʡ ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

(ʨ < 0,05, ʨ < 0,01) ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʥʦʟʦʣʦʛʠʷʤ çʰʠʟʦʬʨʝʥʠʷè, 

çʰʠʟʦʪʠʧʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘè, çʭʨʦʥʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʩʠʭʦʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘè ʚ ʨʘʡʦʥʘʭ ɹ., ʂ. ʠ ʇ., çʜʝʤʝʥʮʠʷ ʠ ʧʩʠʭʦʟʳ ʚʩʣʝʜʩʪʚʠʝ ʵʧʠʣʝʧʩʠʠè, 

çʥʝʚʨʦʪʠʯʝʩʢʠʝ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʩʩʦʤ ʠ ʩʦʤʘʪʦʬʦʨʤʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘè ï ʚ 
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�j�Z�c�h�g�Z�o�� �D���� �b�� �I������ �©�g�_�i�k�b�o�h�l�b�q�_�k�d�b�_�� �i�k�b�o�b�q�_�k�d�b�_�� �j�Z�k�k�l�j�h�c�k�l�\�Z�� �h�j�]�Z�g�b�q�_�k�d�h�]�h��
�i�j�h�b�k�o�h�`�^�_�g�b�y���\�k�e�_�^�k�l�\�b�_���k�h�k�m�^�b�k�l�u�o���a�Z�[�h�e�_�\�Z�g�b�c���]�h�e�h�\�g�h�]�h���f�h�a�]�Z�ª���± �\���j�Z�c�h�g�Z�o��
�;�����b���<�����>�h�\�h�_�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b���^�h�k�l�h�\�_�j�g�h�����j�������������������j�������������������i�j�_�\�u�r�Z�e�b���l�Z�d�h�\�u�_���\��
�h�[�Z���\�h�_�g�g�u�o���i�_�j�b�h�^�Z���l�h�e�v�d�h���\���d�h�g�l�j�h�e�v�g�h�f���j�Z�c�h�g�_���<�������i�h�������g�h�a�h�e�h�]�b�y�f�����b���j�Z�c�h�g�_��
�I�������i�h�������g�h�a�h�e�h�]�b�y�f�������k�h�\�i�Z�^�_�g�b�y���[�u�e�b���\���]�j�m�i�i�Z�o���©�g�_�i�k�b�o�h�l�b�q�_�k�d�b�_���i�k�b�o�b�q�_�k�d�b�_��
�j�Z�k�k�l�j�h�c�k�l�\�Z���h�j�]�Z�g�b�q�_�k�d�h�]�h���i�j�h�b�k�o�h�`�^�_�g�b�y�ª���b���©�Z�n�n�_�d�l�b�\�g�u�_���j�Z�k�k�l�j�h�c�k�l�\�Z�ª�� 

�J�Z�k�k�q�b�l�Z�g�u�� �d�h�w�n�n�b�p�b�_�g�l�u�� �i�Z�j�g�h�c�� �d�h�j�j�_�e�y�p�b�b�� �I�b�j�k�h�g�Z�� ���j�� ���� ������������ �f�_�`�^�m��
�m�j�h�\�g�y�f�b�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b�� �j�Z�k�k�l�j�h�c�k�l�\�� �i�k�b�o�b�d�b�� �b�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �d�j�Z�l�g�h�k�l�v�x��
�i�j�_�\�u�r�_�g�b�y�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �L�F�� �\�� �i�h�q�\�_�� �d�Z�`�^�h�]�h�� �j�Z�c�h�g�Z���� �K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v��
�h�l�k�m�l�k�l�\�b�_�� �k�\�y�a�b�� �\�� �]�j�m�i�i�_�� �e�b�p�� �i�_�g�k�b�h�g�g�h�]�h�� �\�h�a�j�Z�k�l�Z���� �K�b�e�v�g�Z�y �k�\�y�a�v�� �i�h�d�Z�a�Z�l�_�e�_�c��
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b���j�Z�k�k�l�j�h�c�k�l�\���i�k�b�o�b�d�b���b���i�h�\�_�^�_�g�b�y���k�j�_�^�b���\�a�j�h�k�e�h�]�h���g�Z�k�_�e�_�g�b�y��
�h�l�f�_�q�_�g�Z���k���k�h�^�_�j�`�Z�g�b�_�f���d�Z�^�f�b�y����r=0,988-���������������b���_�]�h���Z�g�l�Z�]�h�g�b�k�l�Z���p�b�g�d�Z����r=0,988-
���������������\�h���\�k�_���Z�g�Z�e�b�a�b�j�m�_�f�u�_���i�_�j�b�h�^�u�����k�j�_�^�b���`�_�g�s�b�g�����± �k�h�h�l�\�_�l�k�l�\�_�g�g�h�����k���d�Z�^�f�b�_�f��
(r=0,992-�������������� �b�� �p�b�g�d�h�f�� ��r=0,960-���������������� �a�Z�� �b�k�d�e�x�q�_�g�b�_�f�� �^�h�\�h�_�g�g�h�]�h�� �i�_�j�b�h�^�Z����
�k�j�_�^�b�� �f�m�`�q�b�g�����± �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �k�� �d�Z�^�f�b�_�f�� ��r=0,981-�������������� �b�� �p�b�g�d�h�f�� ��r=0,960-
���������������� �a�Z�� �b�k�d�e�x�q�_�g�b�_�f�� �\�h�_�g�g�h�]�h�� �i�_�j�_�o�h�^�g�h�]�h�� �i�_�j�b�h�^�Z���� �F�Z�d�k�b�f�Z�e�v�g�Z�y�� �d�j�Z�l�g�h�k�l�v��
�i�j�_�\�u�r�_�g�b�y���d�h�g�p�_�g�l�j�Z�p�b�b���d�Z�^�f�b�y���b���p�b�g�d�Z���k�h�k�l�Z�\�b�e�Z�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����\���j�Z�c�h�g�_���;����
�± �����������b���������������j�Z�c�h�g�_���I�����±���������b�����������j�Z�c�h�g�_���D�����± �������b�������������j�Z�c�h�g�_���<�����± �����b�������� 

�H�[�k�e�_�^�h�\�Z�g�h�����������`�b�l�_�e�_�c���]�����>�h�g�_�p�d�Z�����i�j�h�`�b�\�Z�x�s�b�o���\���j�Z�c�h�g�_���;�������������q�_�e�h�\�_�d������
�j�Z�c�h�g�_���<�������������q�_�e�h�\�_�d�������j�Z�c�h�g�_���D�������������q�_�e�h�\�_�d�Z�������j�Z�c�h�g�_ �I�������������q�_�e�h�\�_�d�������I�h���^�Z�g�g�u�f��
�k�i�_�d�l�j�Z�e�v�g�h�]�h�� �f�g�h�]�h�w�e�_�f�_�g�l�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �\�h�e�h�k�� �i�j�_�\�u�r�_�g�b�_�� �^�h�i�m�k�l�b�f�h�]�h��
�k�h�^�_�j�`�Z�g�b�y�� �L�F�� �d�h�g�k�l�Z�l�b�j�h�\�Z�g�h�� �m�� �������� ���������������� �h�[�k�e�_�^�h�\�Z�g�g�u�o���� �d�Z�^�f�b�y���± �m�� ������
�����������������q�_�e�������k�\�b�g�p�Z���± �m�������������������������q�_�e�������p�b�g�d�Z���± �m�����������������������q�_�e�������n�h�k�n�h�j�Z���± �m��������
(6,5%���� �q�_�e������ �f�Z�j�]�Z�g�p�Z���± �m�� ������ �������������� �q�_�e������ �f�_�^�b���± �m�� ������ �������������� �q�_�e������ �f�u�r�v�y�d�Z���± �m�� ����
���������������q�_�e�������l�Z�e�e�b�y���± �m���������������������q�_�e�����>�����@�����K�e�_�^�m�_�l �h�l�f�_�l�b�l�v�����q�l�h���k�h�^�_�j�`�Z�g�b�_���d�Z�^�f�b�y��
�b�� �k�\�b�g�p�Z�� �\�� �\�h�e�h�k�Z�o�� �h�[�k�e�_�^�h�\�Z�g�g�u�o�� �[�u�e�h�� �f�Z�d�k�b�f�Z�e�v�g�u�f�� �����������“���������� �f�]���d�]�� �b 
���������“���������� �f�]���d�]�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �m�� �`�b�l�_�e�_�c�� �j�Z�c�h�g�h�\�� �]���� �>�h�g�_�p�d�Z�� �k�� �g�Z�b�[�h�e�v�r�_�c��
�d�j�Z�l�g�h�k�l�v�x���i�j�_�\�u�r�_�g�b�y���d�h�g�p�_�g�l�j�Z�p�b�b���w�l�h�]�h���l�y�`�_�e�h�]�h���f�_�l�Z�e�e�Z���\���i�h�q�\�Z�o���>�����@�� 

�G�Z�� �g�Z�r�� �\�a�]�e�y�^���� �\�g�_�^�j�_�g�b�_�� �i�j�_�\�_�g�l�b�\�g�h�]�h�� �i�b�l�Z�g�b�y��[13, 14] �^�e�y�� �g�Z�k�_�e�_�g�b�y��
�w�d�h�d�j�b�a�b�k�g�h�]�h�� �j�_�]�b�h�g�Z�� �i�h�a�\�h�e�b�l�� �i�j�_�\�j�Z�l�b�l�v�� �Z�e�b�f�_�g�l�Z�j�g�u�_�� �n�Z�d�l�h�j�u�� �j�b�k�d�Z��
���g�_�d�Z�q�_�k�l�\�_�g�g�u�c�� �j�Z�p�b�h�g���� �w�d�h�e�h�]�b�q�_�k�d�b�� �©�]�j�y�a�g�u�_�ª�� �i�j�h�^�m�d�l�u���� �\�� �n�Z�d�l�h�j�u��
�h�a�^�h�j�h�\�e�_�g�b�y�� ���^�_�l�h�d�k�b�d�Z�p�b�y�� �l�y�`�_�e�u�o�� �f�_�l�Z�e�e�h�\���� �i�h�\�u�r�_�g�b�_�� �j�_�a�b�k�l�_�g�l�g�h�k�l�b��
�h�j�]�Z�g�b�a�f�Z�� �d�� �i�h�k�e�_�^�k�l�\�b�y�f�� �k�l�j�_�k�k-�b�g�^�m�p�b�j�h�\�Z�g�g�u�o�� �k�h�k�l�h�y�g�b�c�� �b�a-�a�Z�� �[�h�_�\�u�o��
�^�_�c�k�l�\�b�c�����w�i�b�^�_�f�b�q�_�k�d�b�o���\�k�i�u�r�_�d���b���^�j������ 
�K�i�b�k�h�d���b�k�i�h�e�v�a�h�\�Z�g�g�u�o���b�k�l�h�q�g�b�d�h�\ 
�;�_�e�y�_�\���B���B�����H�q�_�j�d�b���i�k�b�o�h�]�b�]�b�_�g�u�����± �F�������F�_�^�b�p�b�g�Z�����������������± ���������k�� 
�:�]�Z�j�d�h�\�� �<���B������ �?�\�l�m�r�_�g�d�h�� �?���B������ �K�l�m�^�a�b�g�k�d�b�c�� �H���=������ �D�h�d�l�u�r�_�\�� �B���<���� �W�i�b�^�_�f�b�h�e�h�]�b�y�� �[�h�e�_�a�g�_�c����
�k�\�y�a�Z�g�g�u�o���k���j�Z�k�k�l�j�h�c�k�l�\�h�f���i�k�b�o�b�d�b���b���i�h�\�_�^�_�g�b�y���q�_�e�h�\�_�d�Z���\�� �m�k�e�h�\�b�y�o���k�h�\�j�_�f�_�g�g�h�]�h �>�h�g�[�Z�k�k�Z����
�F�h�g�h�]�j�Z�n�b�y�����± �>�h�g�_�p�d�����>�h�g�[�Z�k�k�����������������í�����������k�� 
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Abstract: The main source of information about health is a comprehensive assessment of 
physical development disorder. Until now, the physical development of youth on a 
national scale has not been studied, "... the identification of causal relationships between 
the state of the physical health of the population, the physical development of children, 
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carried out [2], since there is no complete data on the state of health, for example, of 
students, and the standards of their physical development. The purpose of our work was 
to study the level of physical health of students, to assess it with the subsequent 
development of regional standards. 
Key words: Physical development. Youth. Health. Regional standards. 
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ʋʙʝʞʜʝʥʳ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ ʩʪʨʘʥʳ, ʥʝʣʴʟʷ ʜʘʚʘʪʴ ʦʮʝʥʢʫ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦ çʫʩʨʝʜʥʸʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤè ʙʝʟ ʫʯʸʪʘ ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʦʩʪʦʷʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʜʨʫʛʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 105 ʩʪʫʜʝʥʪʦʚ ʚʪʦʨʦʛʦ ʢʫʨʩʘ, ʠʟ ʥʠʭ ῐ 

30 ʶʥʦʰʝʡ (28,57%) ʠ 75 ʜʝʚʫʰʝʢ (71,43%) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 23 ʣʝʪ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʬʠʟʨʘʟʚʠʪʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ʠʥʜʝʢʩʦʚ 

ῐ ʂʝʪʣʝ, ʇʝʪʨʦʚʩʢʦʛʦ, ʈʦʨʝʨʘ.  

ʋ ʶʥʦʰʝʡ ʠʥʜʝʢʩ ʂʝʪʣʝ ʩʦʩʪʘʚʣʷʝʪ ʄ-22,73 (ů=10,84, mx=1,98), ʫ ʜʝʚʫʰʝʢ - 

ʄ-21,65 (ů=2,68, mx= 0,31). ʆʪʤʝʯʘʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʠʥʜʝʢʩʘ ʚ 

ʚʦʟʨʘʩʪʝ 18-19 ʣʝʪ, tÒ 2 (ʬʘʢʪʠʯʝʩʢʠ 0,34 ʠ 0,61), ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ 20- 

ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ tÓ3 (ʬʘʢʪʠʯʝʩʢʠ ῐ3,12).   

ʋ 76,67% ʶʥʦʰʝʡ ʤʘʩʩʘ ʪʝʣʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʘ ʫ 53,85% ʶʥʦʰʝʡ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʡ, ʠʥʜʝʢʩʳ ʂʝʪʣʝ ʠ 

ʇʝʪʨʦʚʩʢʦʛʦ ʧʨʝʚʳʰʘʶʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʥʘ 2,2-11,21% ʠ ʫʢʣʘʜʳʚ ʶʘ ʪʩʷ ʚ ʧʘʨʘʤʝʪʨ 

ʜʦ 15%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʦʞʠʨʝʥʠʷ.  

ʋ ʜʝʚʫʰʝʢ ʧʦ ʠʥʜʝʢʩʫ ʂʝʪʣʝ ʥʦʨʤʘʣʴʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʦʪʤʝʯʘʝʪʩʷ ῐ ʫ 77,33% 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʫ 10,7% ῐ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʤʘʩʩʘ, ʫ 8,0% ï ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ. ʉʨʝʜʠ 

38,46% ʜʝʚʫʰʝʢ 18-20 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʣʦ ʤʝʩʪʦ ʧʨʝʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʠʥʜʝʢʩʘ ʇʝʪʨʦʚʩʢʦʛʦ ʦʪ 1,72 ʜʦ 14,09%, ʯʪʦ ʪʘʢʞʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 15% 

ʧʘʨʘʤʝʪʨ. 

ʀʥʜʝʢʩ ʈʦʨʝʨʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʩ ʛʘʨʤʦʥʠʯʥʳʤ ʠ 

ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʥʠʟʢʠʤ, ʚʳʩʦʢʠʤ). ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʘʨʤʦʥʠʯʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ 10 ʶʥʦʰʝʡ 18-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ (n=13), 3-ʭ ʶʥʦʰʝʡ 19-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ (n=7), 6-ʪʠ - 20-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ (n=7), ʜʚʫʭ - ʚ 21-22-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ.  

ɼʠʩʛʘʨʤʦʥʠʯʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʢʘʪʝʛʦʨʠʷʭ: ʩʨʝʜʠ 18-ʣʝʪʥʠʭ ʶʥʦʰʝʡ ï3 ʩ ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ (2 ʩ ʥʠʟʢʠʤ ʠ 1ï ʩ 

ʚʳʩʦʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ), ʩʨʝʜʠ 19-ʪʠ ʣʝʪʥʠʭï 4-ʭ (1 ʩ ʥʠʟʢʠʤ ʠ 3ïʩ 

ʚʳʩʦʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ), ʚ 20-ʪʠ ʣʝʪʥʝʤ ʠ 21-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ (ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ). 

ʀʟ 39-ʪʠ ʜʝʚʫʰʝʢ 18-ʪʠ ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʛʘʨʤʦʥʠʯʥʦʝ ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝï22, ʫ 17-ʪʠ ʦʪʤʝʯʘʝʪʩʷ ʜʠʩʛʘʨʤʦʥʠʯʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ (ʥʠʟʢʦʝï3, 

ʚʳʩʦʢʦʝï14). ʉʨʝʜʠ 19-ʪʠ-ʣʝʪʥʠʭ (n=24) ʛʘʨʤʦʥʠʯʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʦʪʤʝʯʘʝʪʩʷ ʫ 17, ʘ ʫ 7ïʜʠʩʛʘʨʤʦʥʠʯʥʦʝ (ʥʠʟʢʦʝ -1, ʚʳʩʦʢʦʝ -6). ɺʩʝ 20 ʠ 23-ʣʝʪʥʠʝ 

ʜʝʚʫʰʢʠ ʠʤʝʶʪ ʛʘʨʤʦʥʠʯʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʨʦʚʝʥʴ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʜʠʥʘʤʠʢʝ, ʩʯʠʪʘʝʤ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠʤʝʥʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʘʩʩʳ ʪʝʣʘ ʩʪʫʜʝʥʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʪʝʣʘ. ʇʨʠ ʵʪʦʤ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʣʠʥʳ ʪʝʣʘ ʫ ʶʥʦʰʝʡ 18-ʪʠ 

ʣʝʪ ʥʘ 1 ʩʤ ʤʘʩʩʘ ʪʝʣʘ ʚ ʩʨʝʜʥʝʤ ʠʟʤʝʥʠʪʩʷ ʥʘ 0,21 ʢʛ, ʫ 19-ʪʠ ʣʝʪʥʠʭ -  ʥʘ 0,013 ʢʛ, 

ʘ ʫ 20-ʪʠ ʣʝʪʥʠʭ - ʥʘ 1,56 ʢʛ. 
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ʉʨʝʜʠ ʜʝʚʫʰʝʢ ʚ 18-19-ʪʠ ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ῐ ʥʘ 1 ʩʤ ʜʣʠʥʳ ʪʝʣʘ ʠʤʝʝʤ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ῐ 0,35 ʢʛ ʠ ῐ 0,16 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 20-ʪʠ ʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ ʜʠʥʘʤʠʢʘ ʨʝʟʢʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ +3,96 ʢʛ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʦʟʜʘʚʰʠʝʩʷ çʢʘʯʝʣʠè ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ, ʜʣʠʥʦʡ 

ʠ ʤʘʩʩʦʡ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʨʳʤʩʢʠʭ ʩʪʫʜʝʥʪʦʚ 

ʢʘʢ ʜʠʩʛʘʨʤʦʥʠʯʥʳ ,ʡ  ʠ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 

ɺʦʟʤʦʞʥʦ, ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʩʪʦʣʴ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ 

ʩʚʷʟʘʥʦ ʩ: ʚʳʩʦʢʦʡ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʚʳʯʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʩʥʠʞʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, çʤʦʜʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠè. 

ɺʳʧʦʣʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳ ,ʤ  ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʨʳʤʩʢʦʡ ʤʦʣʦʜʸʞʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 30 ʣʝʪ ʩ 

ʫʯʸʪʦʤ ʜʘʥʥʳʭ çʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʛʨʘʬʠʠè. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʘʚʤʘʪʠʟʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʥʦ ʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʠʟʫʯʝʥʠʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʪʨʘʚʤʘʪʠʟʤʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʣʠʮ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ: ʚʝʜʝʥʠʝ 

ʦʙʱʝʛʦ ʨʝʛʠʩʪʨʘ ʚʩʝʭ ʩʣʫʯʘʝʚ ʪʨʘʚʤʘʪʠʟʤʘ; ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʢʘʞʜʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, 

ʦʩʦʙʝʥʥʦ ʚʦʜʠʪʝʣʝʡ; ʧʦʚʳʰʝʥʠʝ ʨʦʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʫʩʣʦʚʠʷʤʠ 

ʪʨʫʜʘ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʦʞʜʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʨʘʚʤʘʪʠʟʤ. ʋʩʣʦʚʠʷ ʪʨʫʜʘ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺʨʝʜʥʳʝ ʬʘʢʪʦʨʳ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ. 

 
INJURY AS AN IMPORTANT SOCIAL AND HYGIENIC PROBLEM  

Lahno V.A., Lahno D.N. 
Medical Academy named after S.I. Georgievsky Crimean Federal University named after V.I. 

Vernadsky ", Simferopol, Russia, L79787462290@mail.ru 
 

Abstract: In modern conditions injuries are not only a medical problem, but also a 

multidisciplinary one. The aim of the study was to study the causal relationships of 

injuries among the working age population. The main measures for the prevention of 

premature mortality among people of working age are: maintaining a general register of 

all cases of injuries; increasing the level of safety at every workplace; professional 

training and retraining of personnel, especially drivers; increasing the role of production 

control over working conditions and safe driving of vehicles. 

Keywords: Injury. Working conditions. Occupational diseases. Harmful factors. 

Production control. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʘʚʤʘʪʠʟʤʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʩʰʪʘʙʳ, ʧʨʠʨʘʚʥʠʚʘʷʩʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, çé 

ʧʨʠʯʠʥʦʡ 70-90 ʧʨʦʮʝʥʪʦʚ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʘʚʘʨʠʡ ʷʚʣʷʝʪʩʷ ʥʝʢʦʤʧʝʪʝʥʪʥʳʝ 

ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘè [1,]. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʪʨʫʜʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʨʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ 2017 ʛʦʜʫ ʩʥʠʟʠʣʘʩʴ ʧʦʯʪʠ ʚ 6 ʨʘʟ, ʚ 4 ʨʘʟʘ -  ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʩ 4,40 ʪʳʩ. ʚ 2000 ʛʦʜʫ ï ʜʦ 1,14 ʪʳʩ. 

ʚ 2017ʛʦʜʫ [4,5], ʥʦ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʚʳʩʦʢʠʤ. 
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ʅʘʠʙʦʣʝʝ çʪʨʘʚʤʦʦʧʘʩʥʳʤʠè ʦʪʨʘʩʣʷʤʠ ʷʚʣʷʶʪʩʷ: ʩʪʨʦʠʪʝʣʴʥʘʷï 20%, 

ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ï 16%, ʩʝʣʴʩʢʦʝ (ʣʝʩʥʦʝ) ʭʦʟʷʡʩʪʚʦï14%, 

ʧʨʝʜʧʨʠʷʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʚʷʟʠ, ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʧʦ 12%, 

çéʨʘʙʦʪʥʠʢ ʩʘʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʪʝʣʝʤ ʠ ʥʝʚʦʣʴʥʳʤ ʛʝʥʝʨʘʪʦʨʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚè [1]. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ çʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨè, 

ʪʝʭʥʠʯʝʩʢʠʝ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ [11]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʣʝʯʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʙʫʜʫʪ ʥʝ ʧʦʣʥʳʤʠ, ʝʩʣʠ ʥʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʪʨʘʜʘʚʰʠʭ ʠ 

ʧʦʛʠʙʰʠʭ ʚ ʜʦʨʦʞʥʦïʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ (ɼʊʇ), ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʚʦ ʚʩʸʤ ʤʠʨʝ, ʥʘʥʦʩ ʭʠʱʷ

ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ (600 ʤʣʨʜ. ʝʚʨʦ ʚ ʛʦʜ), 

ʩʧʦʩʦʙʩʪʚʫ ʭʠʱʶ  ʧʦʪʝʨʝ ɺɺʇ ʦʪ 1 ʜʦ 3% [8,9]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʢʘʟʘʪʝʣʴ 

ʩʤʝʨʪʥʦʩʪʠ ʧʨʠ ɼʊʇ ʩʦʩʪʘʚʣʷʝʪ 2,4 ʥʘ 10 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʷʚʣʷʶʪʩʷ: ʥʘʨʫʰʝʥʠʝ ʇʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʚʦʜʠʪʝʣʷʤʠ (86,9% ,)  ʢʘʞʜʦʝ ʚʦʩʴʤʦʝ ɼʊʇ (12,6%) ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʨʘʚʠʣ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʘʤʠ; ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʣʠʮ ʠ ʜʦʨʦʛ 

ï 41,2%; ʪʝʭʥʠʯʝʩʢʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ï 3,1% (ʚ 2015 ʛʦʜʫ ï 

1,4%) [8,9]. 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y ʠʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳ  ʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʝʡʩʪʚʝʥʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

�A�Z�^�Z�q�b�� �b�k�k�e�_�^�h�\�Z�g�b�y ʚʢʣʶʯʘʣʠ ʠʟʫʯʝʥʠʝ: ʯʘʩʪʦʪʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ 

ʪʨʘʚʤʘʪʠʟʤʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʨʳʤʘ; ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʘʩʥʳʭ 

ʬʘʢʪʦʨʦʚ; ʦʮʝʥʢʫ ʩʠʣʳ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʨʠʩʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴʶ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʮʝʣʦʤ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ, ʛʠʛʠʝʥʠʯʝʩʢʠʝ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ. ʇ  ʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʪʨʘʚʤʘʪʠʟʤʘ ʣʫʯʰʝ ʩ ʧʦʟʠʮʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ï

çʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘè ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʪʨʘʚʤʘʪʠʟʤʘ ʢʘʢ ʷʚʣʝʥʠʷ, ʟʘ ʩʯʸʪ ʚʦʟʤʦʞʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ; ʧʦʩʪʨʦʝʥʠʝ ʥʦʚʦʡ ʤʦʜʝʣʠ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ 

ʪʨʘʚʤʘʪʠʟʤʘ; ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʠ ʩʪʨʫʢʪʫʨʳ; ʧʦ ʧʨʠʯʠʥʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʄʂɹ 10[2, ʩ.19]. ʉ ʥʘʰʝʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʦ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʨʠʩʢ, ʧʦʵʪʦʤʫ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʨʘʚʤ ʠ ʦʪʨʘʚʣʝʥʠʡ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʨʳʤʘ ʩ 2014 ʧʦ 2019 ʛʦʜʳ, ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʩʨʝʜʠ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ 

(46,05% - ʤʫʞʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʠ 53,95% ï ʞʝʥʩʢʦʝ). 

ʊʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ (2019 ʛ.) ʩʦʩʪʘʚʠʣʦ 48,04% ʦʪ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ʂʨʳʤʘ, ʟʘʥʷʪʦ 94,39% ʥʘʩʝʣʝʥʠʷ, ʘ 5,62% ʩʯʠʪʘʶʪʩʷ ʙʝʟʨʘʙʦʪʥʳʤʠ [6,7]. ɺ 2017 

ʛʦʜʫ ʫʜʝʣʴʥʳʡ ʚʝʩ ʣʠʮ ʤʦʣʦʞʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʂʨʳʤʫ ʩʦʩʪʘʚʣʷʣ 

17,7%, ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ï 54,6%, ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ï 27,7%. 
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ʊʨʫʜʦʚʦʡ ʩʪʘʞ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 15 ʣʝʪ 

ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʪʘʞʝʚʦʡ ʢʘʪʝʛʦʨʠʠ çʤʝʥʝʝ ʛʦʜʘè ï 

3,7%, ʦʪ 5 ʜʦ 9 ʣʝʪ, ʦʪ 10 ʜʦ 14 ʠ ʦʪ 15 ʜʦ 19 ʣʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʦʤ ʩʪʘʞʝʚʦʤ ʚʦʟʨʘʩʪʝ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʨʳʤ [6]. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʩʯʸʪ 

ʤʠʛʨʘʮʠʠ ʠ ʪʨʫʜʦʚʦʡ ʤʠʛʨʘʮʠʠ. 

ʀʟ 76,04% ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʂʨʳʤʘ ʥʘʠʙʦʣʴʰʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʣʷʝʪ ʟʘʥʷʪʦʩʪʴ ʚ: ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ - 19,87%, 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ - 14%, ʩʪʨʦʠʪʝʣʴʩʪʚʝ - 9,13%, ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - 9,06%, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ - 8,31 ʠ ʦʙʨʘʟʦʚʘʥʠʠ - 7,99% [6]. 

ʇʦ ʜʘʥʥʳʤ ʂʨʳʤʩʪʘʪʘ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 0,7 

ʩʣʫʯʘʝʚ ʥʘ 1000 ʨʘʙʦʪʘʶʱʠʭ. ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠï33,89%, ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭï17,13%, ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ 

ʚʦʜʳï16,25%, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï14,99%, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï 

8,25%, ʩʪʨʦʠʪʝʣʴʩʪʚʝï7,51%, ʪ.ʝ. ʘʧʨʠʦʨʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʘʩʥʳʤʠ ʚ 

ʧʣʘʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʘʚʤ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘʷ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʨʘʙʦʪʘʶʱʠʤʠ ʚʦ ʚʨʝʜʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ ʠ ʯʘʩʪʦʪʦʡ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ (r= +0,8); ʩʨʝʜʥʷʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 

ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʂʨʳʤʘ ʠ ʪʨʘʚʤʘʪʠʟʤʦʤ (r=+0,6); ʩʣʘʙʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʥʷʪʳʤʠ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ ʠ ʯʘʩʪʦʪʦʡ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ 

ʣʝʪʘʣʴʥʳʤ ʤʦʜʦʭʩʠ  (r= +0,2). ʇʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʚ 2019 ʛʦʜʫ 

ʩʦʩʪʘʚʠʣ 0,146 ʥʘ 1000 ʨʘʙʦʪʘʶʱʠʭ, ʩʥʠʞʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʪʷʞʝʩʪʠ ʪʨʘʚʤʘʪʠʟʤʘ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʩ 2014 ʛʦʜʘ- 48,86 (2019-45,69%). 

ʇʦʢʘʟʘʪʝʣʴ ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ ʙʝʟ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 

3,07 ʚ 2014 ʛʦʜʫ ʜʦ 2,01 ʚ 2019 ʛʦʜʫ. ʏʠʩʣʦ ʯʝʣʦʚʝʢʦ-ʜʥʝʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ 

ʦʜʥʦʛʦ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 45. ʉʣʦʞʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ, 

ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢʦʩʚʝʥʥʦ ʤʦʞʝʤ ʩʫʜʠʪʴ ʦ ʪʷʞʝʩʪʠ ʪʨʘʚʤ ʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ.  

ʅʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʪʝʨʴ ʦʪ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʩ 4,49 ʜʦ 6,67 ʚ 2019 ʛʦʜʫ, ʝʩʣʠ ʫʯʝʩʪʴ ʧʦʪʝʨʠ ɺɺʇ ʠ ʥʝʜʦʧʨʦʠʟʚʝʜʝʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʚʳʧʣʘʪʳ ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ ʠ ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ, ʪʦ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʦʙ ʦʛʨʦʤʥʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʱʝʨʙʝ, ʩʚʷʟʘʥʥʦʤ 

ʩ ʪʨʘʚʤʘʪʠʟʤʦʤ. 

ɽʞʝʛʦʜʥʦ ʚ ʂʨʳʤʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʘʩʩʘʞʠʨʦ- 

ʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʘʩʪʝʪ ʯʠʩʣʦ ɼʊʇ ʠ ʯʠʩʣʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʥʠʭ.  

ɺ ʂʨʳʤʫ ʟʘ 5 ʣʝʪ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 10%, ʧʨʠ ɼʊʇ- 13-14%, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ çʧʦʣʴʟʫè ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ.  

ʇʦʪʝʨʠ ʞʠʟʥʝʡ ʦʪ ʜʦʨʦʞʥʦïʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʧʨʝʚʳʰʘʶʪ ʧʦʪʝʨʠ 

ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚ 28ï43 ʨʘʟʘ, ʨʠʩʢʫ ʧʦʧʘʜʘʥʠʷ ʚ ɼʊʇ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʘʢ ʥʘʩʝʣʝʥʠʝ ʂʨʳʤ ,ʘ  ʪʘʢ ʠ ʧʨʠʝʟʞʠʝ. ɺ 2017 ʛʦʜʫ ʚ ʂʨʳʤʫ ʚ 
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ʨʝʟʫʣʴʪʘʪʝ ɼʊʇ ʧʦʛʠʙʣʦ ʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ï 149, ʧʝʰʝʭʦʜʦʚ ï 139, 

ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ï 12. 

ʋʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠ ʥʝʠʩʧʨʘʚʥʳʤ 

ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʦʨʛʘʥʠʟʘʮʠʡ ʂʨʳʤʘ (ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ, 

ʧʠʢʘʧʳ ʠ ʣʝʛʢʦʚʳʝ ʬʫʨʛʦʥʳ) ʠ ʯʠʩʣʦʤ ɼʊʇ (r=+0,4), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʨʝʜʥʝʡ ʩʠʣʝ ʩʚʷʟʠ. ʉʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʩʣʘʙʘʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʦʣʝʡ ʜʦʨʦʛ, ʥʝ ʦʪʚʝʯʘʶʱ ʭʠ  ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷ ,ʤ  ʠ ʯʠʩʣʦʤ ɼʊʇ (r=-0,2), ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ɼʊʇ ʚʝʜʫʱʠʤʠ ʷʚʣʷʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʨʘʚʤʘʪʠʟʤ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʦʙʣʘʜʘʝʪ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴʶ, ʚʘʞʥʦ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ, ʘ 

ʥʝ çʩʙʦʨ ʫʨʦʞʘʷè ʚ ʚʠʜʝ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʠ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʪʨʘʚʤʘʪʠʟʤʘ.  

ʇʦʪʝʨʠ ʞʠʟʥʝʡ ʦʪ ɼʊʇ ʧʨʝʚʳʰʘʶʪ ʧʦʪʝʨʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʚ 28ï43 ʨʘʟʘ, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ ʪʨʘʚʤʘʪʠʟ  ʤ ʥʝʣʴʟʷ ʚʳʯʠʪʘʪʴ ʠʟ 

ʦʙʱʝʛʦ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ. 

ɺ ʧʦʣʴʟʫ ʦʙʱʝʛʦ ʫʯʸʪʘ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʦʩʪ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ: ʯʘʩʪʦʪʳ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʪʷʞʝʩʪʠ ʪʨʘʚʤʘʪʠʟʤʘ, ʧʦʪʝʨʴ ʦʪ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʠ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʂʦʥʮʝʧʮʠʠ çʥʫʣʝʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘè, ʫʣʫʯʰʝʥʠʝ 

ʫʩʣʦʚʠʡ ʛʠʛʠʝʥʳ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʧʦʚʳʰʝʥʠʷ ʨʦʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 

ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʦʚʳʰʝʥʠʝ çʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʛʨʘʤʦʪʥʦʩʪʠè ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ, ʨʘʙʦʪʘʶʱʠʭ, ʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʩʦʙʝʥʥʦ ʚʦʜʠʪʝʣʝʡ-

ʣʶʙʠʪʝʣʝʡ ï ʩʯʠʪʘʪʴ ʚʘʞʥʝʡʰʠʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʩʦʮʠʘʣʴʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʤʝʨʦʧʨʠʷʪʠʝʤ. 

ʇʨʠ ʩʦʜʝʡʩʪʚʠʠ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪ ( ʚ  ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʝʥ ʟʘʚʠʩʠʤʳʭ ʧʨʦʬʩʦʶʟʦ )ʚ  ʧʨʦʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʳʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʠ ʪʨʘʚʤʘʪʠʟʤʘ, ʨʘʟʨʘʙʦʪʘʪʴ ʧ ʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ ʚʩʝʭ ʩʣʦʸʚ ʥʘʩʝʣʝʥʠʷ ʠ 

ʚʚʝʩʪʠ ʧʨʦʛʨʘʤʤʫ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʚʦʜʠʪʝʣʝʡ ʚʩʝʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ï ʥʝ ʨʝʞʝ 

ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʧʷʪʴ ʣʝʪ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʯʸʪʫ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʚʩʝʭ ʚʠʜʦʚ 

ʪʨʘʚʤʘʪʠʟʤʘ, ʚʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʚʦʟʣʦʞʠʪʴ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʫʜʘ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʳʤ ʧʠʪʘʥʠʝʤ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ ,)  ʚ ʩʦʦʪʚʝʪʩʪʚʠ ʩ ʠ  ʪʨʝʙʦʚʘʥ ʠʤʷʠ  ʉʘʥʇʠʅ

ʥ ʠ ʦʨ ʠʤʘʤ  ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ ʦʩʪʘʝ -ʪ  

ʧ ʷʩ ʨʦʙʣʝʤʘʪʠʯʥʳʤ: ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʘʷ ʵʥʝʨʛʦʮʝʥʥʦʩʪʴ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʙʝʩʧʝʯ -ʝ

ʨ ʝʠʥ ʘʮʠʦʥʦʚ ʧʦ ʚʩʝʤ ʧʠʱʝʚʳʤ ʚʝʱʝʩʪʚʘʤ. ʊʦʛʜʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʦʭʚʘʪʦʤ ʛʦʨʷʯʝʛʦ ʧʠʪʘʥʠʷ, ʧʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʧʦ 

ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ) ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ), ʩʦʩʪʘʚʣʷʶʪ ʜʦ 98%. ʈʘʟʨʘʙʦʪʘʥʘ ʝʜʠʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʧʠʪʘʥʠʝʤ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʜʠʮʠʡ ʧʠʪʘʥʠʷ ʥʘʨʦʜʦʚ ʗʢʫʪʠʠ. 
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Annotation. Providing full-fledged nutrition to students in educational organizations of 

the Republic of Sakha (Yakutia), in accordance with the requirements of the SanPiN and 

the norms of physiological needs for food and energy, remains problematic: there is a low 

energy value and insufficient provision of diets for all food substances. While, the results 

of monitoring the coverage of hot food according to the Department of Rospotrebnadzor 

in the Republic of Sakha (Yakutia) and the Ministry of education and science of the 

Republic of Sakha (Yakutia) are up to 98%. A  unified metsys detamotua  

for managing, monitoring and controlling the nutrition of students in 

educational organizations of the Republic of Sakha (Yakutia) was developed, taking into 

account regional characteristics and national traditions of nutrition of the peoples of 

Yakutia. 
Keywords etamitlU: E  .noitirtun ducational organization M .s en  .u Yakutia. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʳʤ ʧʠʪʘʥʠʝʤ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʢʘʟʦʤ 

ɻʣʘʚʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ)ʦʪ 28.04.2016 ʛʦʜʘ ˉ1104 çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʨʘʭ ʧʦʜʜʝʨʞʢʠ ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ), ʈʘʩʧʦʨʷʞʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʦʪ 31.05.2019 ʛʦʜʘ ˉ638-ʨ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʣʘʥʘ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʤʢʘʭ ɼʝʩʷʪʠʣʝʪʠʷ 

ʜʝʪʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, çʗʢʫʪʠʷ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʘ ʢ ʜʝʪʷʤè ʥʘ 2018-2020 

ʛʦʜʳè, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʧʠʪʘʥʠʷ ʩʨʝʜʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ 

(ʗʢʫʪʠʷ), ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʦʚ 

ʧʠʪʘʥʠʷ h ʢʦʣʴʥʠʢʦʚ ̫ ʚʣʷʶʪʩʷ: ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

(45%), ʦʚʦʱʝʡ (73,5%)  ʠ ʬʨʫʢʪʦʚ (73%),  ʨʳʙʳ (89,3%), ʯʪʦ ʚʝʜʝʪ ʢ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ, ʡʦʜʘ, ʮʠʥʢʘ, ʚʠʪʘʤʠʥʦʚ ʉ, ɺ2, ɸ ʠ 

ɓ-ʢʘʨʦʪʠʥʘ, ʧʦʣʠʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʦʩʦʙʝʥʥʦ ʩʝʤʝʡʩʪʚʘ ɤ-3, ʥʠʟʢʦʤʫ 

ʧʦʪʨʝʙʣʝʥʠʶ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. ʀʟ ʩʦʨʪʦʚ ʤʷʩʘ ʧʨʝʜʧʦʯʪʝʥʠʝ ʜʝʪʠ ʦʪʜʘʚʘʣʠ 

ʛʦʚʷʜʠʥʝ (45%), ʩʚʠʥʠʥʝ (12%), ʘ ʞʝʨʝʙʷʪʠʥʫ ʫʧʦʪʨʝʙʣʷʣʠ ʦʯʝʥʴ ʨʝʜʢʦ (45,2%), 

ʣʠʰʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ. ʊʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʩʘʭʘʨʘ ʠ ʩʣʘʜʦʩʪʝʡ ʩʨʝʜʠ ʜʝʪʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 175%. ɺ ʩʨʝʜʥʝʤ 

ʧʦʩʪʫʧʣʝʥʠʝ ʙʝʣʢʦʚ ʠʟ ʨʘʮʠʦʥʘ ʩʦʩʪʘʚʠʣʦ ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʦʙʲʸʤʦʚ ʥʘ 67%, 

ʞʠʨʦʚ ï 64,5%, ʫʛʣʝʚʦʜʦʚ ï 67,8%. 
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�[�_�e�d�b���± �������� ���g�_�� �f�_�g�_�_�� ������������ �`�b�j�u���± ������������ ���g�_�� �[�h�e�_�_�� ������������ �K�j�_�^�g�_�k�m�l�h�q�g�h�_��
�i�h�l�j�_�[�e�_�g�b�_���\�b�l�Z�f�b�g�h�\���k�h�k�l�Z�\�b�e�h�����<�����± �����������������<�����± ���������������J�J���± ���������������:��- 59,95% 
�h�l�� �j�_�d�h�f�_�g�^�m�_�f�u�o�� �\�_�e�b�q�b�g���� �I�h�l�j�_�[�e�_�g�b�_�� �f�b�g�_�j�Z�e�h�\�� �a�Z�� �k�m�l�d�b�� �k�h�k�l�Z�\�b�e�h���� �`�_�e�_�a�Z��
���������� ������ �d�Z�e�v�p�b�y�� ���������� ������ �f�Z�]�g�b�y���± ���������������� �n�h�k�n�h�j�Z���± ���������������� �d�Z�e�b�y���± 62,35% 
�k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �h�l�� �j�_�d�h�f�_�g�^�m�_�f�h�c�� �g�h�j�f�u���� �I�h�l�j�_�[�e�_�g�b�_�� �g�Z�l�j�b�y�� �k�h�k�l�Z�\�b�e�h�� �m��
�h�[�k�e�_�^�m�_�f�u�o���\�������������j�Z�a�Z���\�u�r�_���j�_�d�h�f�_�g�^�m�_�f�u�o���\�_�e�b�q�b�g���i�h�l�j�_�[�e�_�g�b�y�����B�a�[�u�l�h�q�g�h�_��
�i�h�k�l�m�i�e�_�g�b�_�� �g�Z�l�j�b�y�� �k�\�y�a�Z�g�h�� �k�� �b�a�[�u�l�h�q�g�u�f�� �k�j�_�^�g�_�k�m�l�h�q�g�u�f�� �i�h�l�j�_�[�e�_�g�b�_�f��
�i�h�\�Z�j�_�g�g�h�c���k�h�e�b�� �H�l�f�_�q�_�g�g�u�_���g�Z�j�m�r�_�g�b�y���i�b�l�Z�g�b�y���[�_�a�m�k�e�h�\�g�h���y�\�e�y�x�l�k�y���h�^�g�h�c���b�a��
�\�Z�`�g�u�o�� �i�j�b�q�b�g�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �Z�e�b�f�_�g�l�Z�j�g�h-�a�Z�\�b�k�b�f�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �k�j�_�^�b��
�h�[�m�q�Z�x�s�b�o�k�y�� 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �y�\�e�y�x�l�k�y�� �g�Z�m�q�g�u�f�� �h�[�h�k�g�h�\�Z�g�b�_�f�� �^�e�y�� �j�Z�a�j�Z�[�h�l�d�b��
�D�h�g�p�_�i�p�b�b���\���h�[�e�Z�k�l�b���a�^�h�j�h�\�h�]�h���i�b�l�Z�g�b�y���h�[�m�q�Z�x�s�b�o�k�y���J�_�k�i�m�[�e�b�d�b���K�Z�o�Z�����Y�d�m�l�b�y����
�\���p�_�e�y�o���j�Z�g�g�_�c���i�j�h�n�b�e�Z�d�l�b�d�b���a�Z�[�h�e�_�\�Z�_�f�h�k�l�b���b���n�h�j�f�b�j�h�\�Z�g�b�y���d�m�e�v�l�m�j�u���a�^�h�j�h�\�v�y��
�b���D�h�f�i�e�_�d�k�Z�� �f�_�j�����©�>�h�j�h�`�g�h�c�� �d�Z�j�l�u�ª�����i�h�� �j�_�Z�e�b�a�Z�p�b�b�� �D�h�g�p�_�i�p�b�b���� �]�^�_�� �h�k�g�h�\�g�u�f��
�f�_�o�Z�g�b�a�f�h�f�� �j�_�Z�e�b�a�Z�p�b�b���y�\�e�y�_�l�k�y�� �k�h�a�^�Z�g�b�_���_�^�b�g�h�c�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�c�� �k�b�k�l�_�f�u��
�m�i�j�Z�\�e�_�g�b�y�����f�h�g�b�l�h�j�b�g�]�Z���b���d�h�g�l�j�h�e�y���a�Z���i�b�l�Z�g�b�_�f���h�[�m�q�Z�x�s�b�o�k�y���\���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o��
�h�j�]�Z�g�b�a�Z�p�b�y�o�� �J�_�k�i�m�[�e�b�d�b�� �K�Z�o�Z�� ���Y�d�m�l�b�y�����k�� �m�q�_�l�h�f�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �h�k�h�[�_�g�g�h�k�l�_�c�� �b��
�g�Z�p�b�h�g�Z�e�v�g�u�o�� �l�j�Z�^�b�p�b�c�� �i�b�l�Z�g�b�y�� �g�Z�j�h�^�h�\�� �Y�d�m�l�b�b���� �K�h�^�_�j�`�Z�g�b�_�f�� �w�l�h�c�� �k�b�k�l�_�f�u��
�k�l�Z�e�Z�� �j�Z�a�j�Z�[�h�l�d�Z���i�j�b�f�_�j�g�u�o�� �p�b�d�e�b�q�g�u�o�� ����-�^�g�_�\�g�u�o�� �f�_�g�x�� �]�h�j�y�q�b�o�� �r�d�h�e�v�g�u�o��
�a�Z�\�l�j�Z�d�h�\���b���h�[�_�^�h�\���^�e�y���^�_�l�_�c���b���i�h�^�j�h�k�l�d�h�\���J�_�k�i�m�[�e�b�d�b���K�Z�o�Z ���Y�d�m�l�b�y�����\���\�h�a�j�Z�k�l�g�h�c��
�d�Z�l�_�]�h�j�b�b���h�l�������^�h���������b���h�l���������^�h���������e�_�l�����i�j�b�f�_�j�g�u�o���p�b�d�e�b�q�g�u�o������-�^�g�_�\�g�u�o���f�_�g�x��
�^�e�y�� �^�_�l�_�c�� �b�� �i�h�^�j�h�k�l�d�h�\�� �\�� �\�h�a�j�Z�k�l�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �h�l�� ���� �^�h�� ������ �b�� ������ �b�� �k�l�Z�j�r�_�� �\��
�k�l�Z�p�b�h�g�Z�j�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�y�o�� �h�l�^�u�o�Z�� �b�� �h�a�^�h�j�h�\�e�_�g�b�y�� �^�_�l�_�c�� �J�_�k�i�m�[�e�b�d�b�� �K�Z�o�Z��
���Y�d�m�l�b�y������ �m�l�\�_�j�`�^�_�g�g�u�o���M�i�j�Z�\�e�_�g�b�_�f�� �n�_�^�_�j�Z�e�v�g�h�c�� �k�e�m�`�[�u�� �i�h�� �g�Z�^�a�h�j�m�� �\�� �k�n�_�j�_��
�a�Z�s�b�l�u���i�j�Z�\���i�h�l�j�_�[�b�l�_�e�_�c���b���[�e�Z�]�h�i�h�e�m�q�b�y���q�_�e�h�\�_�d�Z���i�h���J�_�k�i�m�[�e�b�d�_���K�Z�o�Z�����Y�d�m�l�b�y�� 
�h�l�������f�Z�j�l�Z�������������]�h�^�Z�� 

�I�j�b�� �k�h�k�l�Z�\�e�_�g�b�b�� �b�� �j�Z�a�j�Z�[�h�l�d�_�� �i�j�b�f�_�j�g�h�]�h�� �f�_�g�x�� �k�h�[�e�x�^�_�g�u�� �\�h�a�j�Z�k�l�g�u�_��
�n�b�a�b�h�e�h�]�b�q�_�k�d�b�_���g�h�j�f�u���k�m�l�h�q�g�h�c���i�h�l�j�_�[�g�h�k�l�b���\���h�k�g�h�\�g�u�o���i�b�s�_�\�u�o���\�_�s�_�k�l�\�Z�o���b��
�w�g�_�j�]�b�b���k���m�q�_�l�h�f���i�j�h�`�b�\�Z�g�b�y���^�_�l�_�c���\���w�d�k�l�j�_�f�Z�e�v�g�u�o���m�k�e�h�\�b�y�o���D�j�Z�c�g�_�]�h���K�_�\�_�j�Z����
�j�Z�k�o�h�^�� �w�g�_�j�]�b�b�� �\�� �w�d�k�l�j�_�f�Z�e�v�g�u�o�� �m�k�e�h�\�b�y�o�� �i�j�h�`�b�\�Z�g�b�y�� �g�Z�� �D�j�Z�c�g�_�f�� �K�_�\�_�j�_��
�m�\�_�e�b�q�_�g�� �g�Z�� �������� �>���@���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �n�b�a�b�h�e�h�]�b�q�_�k�d�Z�y�� �i�h�l�j�_�[�g�h�k�l�v�� �\�� �w�g�_�j�]�b�b�� �b��
�f�Z�d�j�h�g�m�l�j�b�_�g�l�Z�o�� �m�� �^�_�l�_�c�� �b�� �i�h�^�j�h�k�l�d�h�\�� �J�_�k�i�m�[�e�b�d�b�� �K�Z�o�Z�� ���Y�d�m�l�b�y���� �k�h�k�l�Z�\�b�e�Z����
�w�g�_�j�]�b�b���± �����������d�d�Z�e���^�e�y���^�_�l�_�c����-�������e�_�l�������������������d�d�Z�e���± 11-�������e�_�l�����[�_�e�d�Z���± �������b���������]������
�`�b�j�h�\���± �����������b���������]�������m�]�e�_�\�h�^�h�\���± 351 �b�����������]�������\�b�l�Z�f�b�g�Z���<����- ���������b�����������f�]�������\�b�l�Z�f�b�g�Z��
�<�����± �������� �b�� �������� �f�]������ �\�b�l�Z�f�b�g�Z�� �K���± ������ �b�� ������ �f�]������ �\�b�l�Z�f�b�g�Z�� �:���± �������� �b�� �������� �f�]���� �j�_�l���w�d�\��������
�\�b�l�Z�f�b�g�Z���?���± �������b��12 �f�]���l�h�d���w�d�\�������d�Z�e�v�p�b�y���± �����������b�������������f�]�������n�h�k�n�h�j�Z��-  �����������b��1800 
�f�]�������f�Z�]�g�b�y���± ���������b�����������f�]�������`�_�e�_�a�Z���± �������b���������f�]�������p�b�g�d�Z���± �������b���������f�]�������c�h�^�Z���± ���������b��
�����������f�]�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� 

�I�j�_�^�k�l�Z�\�e�_�g�g�u�c�� �\�� �f�_�g�x�� �Z�k�k�h�j�l�b�f�_�g�l�� �i�j�h�^�m�d�l�h�\�� �b�� �[�e�x�^�� �k�h�k�l�Z�\�e�_�g�� �b��
�j�Z�a�j�Z�[�h�l�Z�g�� �k�h�]�e�Z�k�g�h�� �j�_�d�h�f�_�g�^�m�_�f�u�f�� �^�e�y�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �\�� �i�b�l�Z�g�b�b�� �^�_�l�_�c�� �b��
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ʧʦʜʨʦʩʪʢʦʚ ʙʣʶ ʤʘʜ  ʠ ʧʨʦʜʫʢ ʠʤʘʪ , ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʪʨʘʜʠʮʠʷʤ ʠ ʢʫʣʴʪʫʨʝ ʧʠʪʘʥʠʷ 

ʥʘʨʦʜʦʚ ʗʢʫʪʠʠ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʜʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʘʨʢʪʠʯʝʩʢʫʶ, ʧʨʦʤʳʰʣʝʥʥʫʶ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʛʨʫʧʧʳ 

ʨʘʡʦʥʦʚ [2 ,]  ʚ ʤʝʥʶ ʚʢʣʶʯʝʥʳ ʧʨʦʜʫʢʪʳ ʠ ʙʣʶʜʘ ʠʟ  ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ: ʤʷʩʘ ʠ ʤʷʩʥʳʭ (ʛʦʚʷʜʠʥʘ, ʞʝʨʝʙʷʪʠʥʘ, ʦʣʝʥʠʥʘ, ʩʚʠʥʠʥʘ ʠ ʧʝʯʝʥʴ), 

ʨʳʙʳ ʠ ʨʳʙʥʳʭ (ʦʤʫʣʴ, ʯʠʨ, ʤʫʢʩʫʥ), ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʙʣʶʜ (ʩʫʦʨʘʪ, ʢʫʦʨʯʵʭ, ʠʵʜʴʵʛʵʡ ʠ ʜʨ.),  ʭʣʝʙʘ, ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ 

(ʣʝʧʝʰʢʘ ʷʢʫʪʩʢʘʷ, ʙʘʘʭʳʣʘ), ʢʘʰʠ (ʩʘʣʘʤʘʪ), ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʝ ʥʘʧʠʪʢʠ ʠʟ 

ʤʝʩʪʥʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʷʛʦʜ (ʙʨʫʩʥʠʢʘ, ʰʠʧʦʚʥʠʢ, ʯʝʨʥʘʷ ʠ ʢʨʘʩʥʘʷ ʩʤʦʨʦʜʠʥʘ, 

ʛʦʣʫʙʠʢʘ, ʤʦʨʦʰʢʘ), ʬʠʪʦʯʘʠ, ʢʦʤʧʦʪʳ, ʤʦʨʩʳ, ʚʘʨʝʥʴʝ, ʧʦʚʠʜʣʦ ʠ ʤʝʜ ʠʟ ʤʝʩʪʥʦʛʦ 

ʩʳʨʴʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɿʠʤʦʡ ʠ ʚʝʩʥʦʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʘʭ ʩʚʝʞʠʭ ʦʚʦʱʝʡ ʠ 

ʬʨʫʢʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʚ ʤʝʥʶ ʩʦʢʠ, ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʳʝ ʦʚʦʱʠ, 

ʬʨʫʢʪʳ ʠ ʤʝʩʪʥʳʝ ʷʛʦʜʳ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʨʦʢʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʆʪʜʝʣʴʥʳʝ ʚʠʜʳ 

ʩʘʣʘʪʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ.   

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʡʦʜʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʨʘʮʠʦʥʳ ʜʝʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʦʜʫʢʪʳ ʠ ʙʣʶʜʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʡʦʜʠʨʦʚʘʥʥʦʡ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʜʠʝʪʠʯʝʩʢʠʝ ʷʡʮʘ 

ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʪʝʛʦʨʠʠ ɼ1, ʦʙʦʛʘʱʝʥʥʳʝ ʡʦʜʦʤ ʩʦ ʩʪʨʦʛʦʡ ʤʘʨʢʠʨʦʚʢʦʡ 

ʜʘʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ.  

ɺ ʨʘʮʠʦʥʳ ʝʞʝʜʥʝʚʥʦ ʥʘ ʟʘʚʪʨʘʢʠ ʚʢʣʶʯʝʥ ʫʣʴʪʨʘʧʘʩʪʝʨʠʟʦʚʘʥʥʳʡ 

ʤʦʣʦʯʥʳʡ ʥʘʧʠʪʦʢ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʫʧʘʢʦʚʢʝ ʚ ʦʙʲʝʤʝ 200 ʤʣ. ʈʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʚʥʝʜʨʝʥʠʶ ʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʐʢʦʣʴʥʦʝ ʤʦʣʦʢʦè ʚʢʣʶʯʝʥʳ ʚ ʧʣʘʥ 

ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʤʢʘʭ ɼʝʩʷʪʠʣʝʪʠʷ ʜʝʪʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, çʗʢʫʪʠʷ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʘ ʢ ʜʝʪʷʤè ʥʘ 2018-2020 ʛʛ. ʠ ʚ ʨʝʟʦʣʶʮʠʶ 

XIV ʉʲʝʟʜʘ ʞʝʥʱʠʥ ʗʢʫʪʠʠ, ʚʳʧʦʣʥʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʩʦʙʳʤ 

ʢʦʥʪʨʦʣʝʤ ɻʣʘʚʳ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʥʘʫʯʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʤʝʨʥʳʭ ʮʠʢʣʠʯʥʳʭ 

ʤʝʥʶ ʜʣʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʜʠʮʠʡ ʧʠʪʘʥʠʷ ʥʘʨʦʜʦʚ ʗʢʫʪʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʉʘʥʇʠʅ ʠ ʥʦʨʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʥʝʨʛʠʠ ʠ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ 

ʜʣʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

ʄʈ 2.4.5.0146-19 çʆʨʛʘʥʠʟʘʮʠʷ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʠ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʦʣʣʝʢʪʠʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè, ʚ ʤʝʥʶ ʚʢʣʶʯʝʥʳ ʧʨʦʜʫʢʪʳ, ʢʫʣʠʥʘʨʥʳʝ ʠʟʜʝʣʠʷ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʙʣʶʜʘ ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʥʠʭ ʨʘʩʩʯʠʪʘʥʘ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ 

ʨʘʮʠʦʥʦ ,ʚ  ʠ ʚʳʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ.  ʄʝʥʶ ʧʦʩʪʨʦʝʥʦ ʥʘ ʩʧʝʮʠʬʠʢʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʪʨʘʜʠʮʠʡ ʢʫʣʴʪʫʨʳ ʧʠʪʘʥʠʷ ʥʘʨʦʜʦʚ ʗʢʫʪʠʠ.   
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʅʦʨʤʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʥʝʨʛʠʠ ʠ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: - ʄ.: ʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ 

ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, 2009. - 36 ʩ. [Norms of physiological needs for energy 
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and nutrients for various groups of the population of the Russian Federation. Methodical 
recommendations: - Moscow: Federal Center for Hygiene and Epidemiology of Rospotrebnadzor, 2009. 
- 36 p.]. 
2. �L�b�f�h�n�_�_�\ �E.�N. �A�^�j�Z�\�h�h�o�j�Z�g�_�g�b�_ �l�_�j�j�b�l�h�j�b�c �k �g�b�a�d�h�c �i�e�h�l�g�h�k�l�v�x �g�Z�k�_�e�_�g�b�y: �g�Z �i�j�b�f�_�j�_ 
�J�_�k�i�m�[�e�b�d�b �K�Z�o�Z (�Y�d�m�l�b�y) / �E.�N. �L�b�f�h�n�_�_�\, �<.�=. �D�j�b�\�h�r�Z�i�d�b�g. �²  �G�h�\�h�k�b�[�b�j�k�d: �G�Z�m�d�Z. �±  2006. 
- 211 �k. [Timofeev L.F. Health care in areas with low population density: the example of the Republic 
of Sakha (Yakutia) / L.F. Timofeev, V.G. Krivoshapkin. - Novosibirsk: Science. - 2006 . - 211 p.]. 
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OIL HYDROCARBONS DISSOLUTION AND STRATIFICATION IN WATER  
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Abstract: The work studies the processes of dissolution and stratification of oil in water. 
It was found that some oil hydrocarbons dissolve in water even in a short time. Their 
composition and quantity change with depth and depend on the structure of substances 
and their molecular weight. The redistribution of oil components throughout the water 
column necessitates a differentiated approach to sampling, since the toxic effect of oil 
will be determined by substances prevailing at a certain depth. 
Key words: Oil and oil products. Oil hydrocarbons. Dissolution. Stratification. Water 
pollution. 
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ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʥʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʘʥʠʪʘʨʥʳʡ 

ʨʝʞʠʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ, ʧʨʠʚʦʜʷʪ ʢ ʦʩʪʨʳʤ ʠ 

ʭʨʦʥʠʯʝʩʢʠʤ ʠʥʪʦʢʩʠʢʘʮʠʷʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʨʫʰʘʶʪ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʝʤʦʚ.  

ɿʘʛʨʷʟʥʝʥʥʳʝ ʥʝʬʪʴʶ ʠ ʧʨʦʜʫʢʪʘʤʠ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʦʜʳ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ 

ʚ ʩʠʩʪʝʤʳ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʚ ʚʦʜʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʦʮʝʩʩʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

[1]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʥʝʬʪʠ ʚʭʦʜʷʪ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʚʳʟʳʚʘʶʱʠʝ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʵʬʬʝʢʪ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʷʭ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

[2]. 

ʇʦʧʘʜʘʷ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʥʝʬʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʪʦʣʱʝ ʚʦʜʳ.  

ʃʠʢʚʠʜʘʮʠʷ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʦʣʴʢʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʫʜʘʣʝʥʠʷ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʨʘʩʪʚʦʨʝʥʠʶ ʚ ʚʦʜʝ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʦʙʳʯʥʦ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1% ʦʪ ʠʩʭʦʜʥʦʛʦ ʦʙʲʝʤʘ ʨʘʟʣʠʪʦʡ ʥʝʬʪʠ [3], ʨʘʩʪʚʦʨʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʨʦʜʫʢʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ. ʇʨʠ ʵʪʦʤ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʤʦʨʩʢʦʡ [4], ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ, ʦʧʘʩʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ ʩʫʤʤʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʨʠ 

ʵʪʦʤ ʠʛʥʦʨʠʨʫʶʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʚʦʟʤʦʞʥʳʝ 

ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʬʪʠ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ. ʅʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʚʳʩʦʢʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʘʝʪʩʷ, ʘ ʨʝʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʚ ʪʦʣʱʝ ʚʦʜʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ. 

�P�_�e�v��ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ, ʠʭ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʦ ʚʦʜʥʦʡ ʪʦʣʱʝ ʠ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʠ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ʇʨʦʚʝʜʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʪʚʦʨʝʥʠʷ ʠ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʝ. ʊʨʫʙʫ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ 

(ʚʳʩʦʪʘ 1,2 ʤ, ʜʠʘʤʝʪʨ 0,25 ʤ) ʟʘʧʦʣʥʠʣʠ ʜʝʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ 

ʦʙʲʝʤʦʤ 47 ʣ, ʩʚʝʨʭʫ ʧʨʠʣʠʣʠ 0,32 ʤʣ ʥʝʬʪʠ (ʠʟ ʨʘʩʯʝʪʘ 6 ʤʛ/ʣ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 20-

ʢʨʘʪʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ). ʏʝʨʝʟ 24 ʯʘʩʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʨʠ ʧʨʦʙʳ ʚʦʜʳ ʩ ʨʘʟʥʳʭ ʛʣʫʙʠʥ (10, 50 ʠ 105 ʩʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ) ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʨʘʥʦʚ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʪʨʫʙʝ ʥʘ ʵʪʠʭ ʛʣʫʙʠʥʘʭ. ʉʦʩʪʘʚ ʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʥʳʭ 

ʢʣʘʩʩʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ï ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʞʝ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʘ 

ʥʝʬʪʠ ʩ ʚʦʜʦʡ ʚ ʨʘʩʪʚʦʨ ʧʝʨʝʭʦʜʠʪ ʢʦʤʧʣʝʢʩ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɿʘ ʚʨʝʤʷ 
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ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʚʦʜʥʫʶ ʬʘʟʫ ʧʝʨʝʰʣʦ 1,23 ʤʛ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 0,44% ʜʦʙʘʚʣʝʥʥʦʡ ʥʝʬʪʠ (ʫʩʨʝʜʥʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦ ʤʘʩʩʝ ʨʘʩʪʚʦʨʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʚʦʜʳ). ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʘʣʢʘʥʳ, 

ʮʠʢʣʦʘʣʢʘʥʳ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʦʜʥʠʤ ʠ ʜʚʫʤʷ ʙʝʥʟʦʣʴʥʳʤʠ 

ʢʦʣʴʮʘʤʠ, ʘ ʪʘʢʞʝ ʨʷʜ N- ʠ O-ʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʪʘʙʣʠʮʘ).  

ʊʘʙʣʠʮʘ ï ɻʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ ʩ 

ʨʘʟʥʳʭ ʛʣʫʙʠʥ, ʤʢʛ/ʣ 

ɻʣʫʙʠʥ

ʘ, ʩʤ 

ɸʣʢʘʥ

ʳ 

ʎʠʢʣʦʘʣʢʘʥ

ʳ 

ʄʦʥʦʘʨʦʤʘʪʠʯʝʩʢ

ʠʝ ʋɺ 

ɼʠʘʨʦʤʘʪʠʯʝʩʢ

ʠʝ ʋɺ 

N- ʠ O- 

ʩʦʝʜʠʥʝʥ

ʠʷ 

(ʩʫʤʤʘʨʥ

ʦ) 

10 11,82 6,46 1,98 4,18 14,26 

50 4,42 1,58 0,14 0,64 9,20 

105 13,00 1,36 1,38 0,16 7,78 

ʅʘʩʳʱʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʨʘʩʪʚʦʨʠʚʰʠʭʩʷ 

ʚ ʚʦʜʝ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ: ʘʣʢʘʥʳ ʩʫʤʤʘʨʥʦ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʥʘʩʯʠʪʳʚʘʶʪ 37% ʠ 

ʮʠʢʣʦʘʣʢʘʥʳ ï 12%. ʉʨʝʜʠ ʤʦʥʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʋɺ ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʚʦʜʳ 

ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʣʝʛʢʠʝ ʛʦʤʦʣʦʛʠ ʘʣʢʠʣʙʝʥʟʦʣʦʚ ʉ7-ʉ10 (ʪʦʣʫʦʣ, ʵʪʠʣʙʝʥʟʦʣ, 

ʢʩʠʣʦʣʳ, ʤʝʪʠʣʵʪʠʣʙʝʥʟʦʣʳ, ʪʨʠʤʝʪʠʣʙʝʥʟʦʣʳ ʠ ʜʨ.), ʩʨʝʜʠ ʜʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʋɺ 

ï ʘʣʢʠʣʥʘʬʪʘʣʠʥʳ ʉ10-ʉ13. ʇʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

1- ʠ 2-ʤʝʪʠʣʥʘʬʪʘʣʠʥʳ. ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʝʝ ʜʚʫʭ 

ʙʝʥʟʦʣʴʥʳʭ ʢʦʣʝʮ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʚʦʜʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʩʪʚʦʨʝʥʠʶ ʚ ʚʦʜʝ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪ N- ʠ ʆ-ʩʦʜʝʨʞʘʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ. ʉʨʝʜʠ ʆ-ʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʦʙʥʘʨʫʞʝʥʳ ʬʪʘʣʘʪʳ, ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʝʱʝʩʪʚ (29%), ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ ʜʦʣʝʡ ʧʝʨʝʭʦʜʷʱʠʭ ʚ 

ʨʘʩʪʚʦʨ ʘʣʢʘʥʦʚ. ʉʨʝʜʠ ʬʪʘʣʘʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʜʠʙʫʪʠʣʬʪʘʣʘʪ (15.6 ʤʢʛ/ʣ) ʠ 

ʜʠʵʪʠʣʬʪʘʣʘʪ (6.8 ʤʢʛ/ʣ), ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʝʬʪʠ ʚ ʚʦʜʫ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʪʚʦʨʝʥʠʝ ʝʝ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʥʦ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʦʜʥʦʡ ʪʦʣʱʝ, 

ʟʘʚʠʩʷʱʝʝ ʦʪ ʩʪʨʦʝʥʠʷ ʠ ʩʦʩʪʘʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʬʪʷʥʳʭ ʋɺ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʚʦʜʳ ʩʚʷʟʘʥʦ ʩ ʠʭ ʨʘʩʪʚʦʨʝʥʠʝʤ ʠʟ ʧʣʝʥʢʠ. ɿʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʚʝʱʝʩʪʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʘʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚʩʝʭ ʛʨʫʧʧ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʩʣʦʷʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʧʦ ʪʦʣʱʝ ʚʦʜʳ, ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʥʳʭ ʛʨʫʧʧ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ 

ʛʣʫʙʠʥʦʡ, ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʱʝʩʪʚʘʤʠ, ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʥʘ 

ʢʦʥʢʨʝʪʥʦʡ ʛʣʫʙʠʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʦʡ 

ʛʣʫʙʠʥʳ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣ ʦʪʙʦʨ ʧʨʦʙʳ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʪʙʦʨʫ ʧʨʦʙ ï ʥʝ ʪʦʣʴʢʦ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, 

ʥʦ ʠ ʠʟ ʪʦʣʱʠ ʚʦʜʳ.  
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʈʦʩʩʠʠ ʦʮʝʥʢʘ ʦʧʘʩʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚʝʣʠʯʠʥʦʡ ʇɼʂ ʜʣʷ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ, ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʬʪʠ ʚ 

ʚʦʜʥʦʡ ʪʦʣʱʝ, ʘ ʪʘʢʞʝ ʪʦʢʩʠʯʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ. ʉʨʝʜʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʦʣʴʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ (ʤʝʪʠʣʙʝʥʟʦʣ ï 0,024 ʤʛ/ʣ, ʵʪʠʣʙʝʥʟʦʣ ï 0,002 ʤʛ/ʣ, 

ʜʠʤʝʪʠʣʙʝʥʟʦʣ ï 0,05 ʤʛ/ʣ, ʜʠʵʪʠʣʙʝʥʟʦʣ ï 0,04 ʤʛ/ʣ, ʙʝʥʟʘʣʴʜʝʛʠʜ ï 0,003 ʤʛ/ʣ, 

ʜʠʵʪʠʣʬʪʘʣʘʪ ï 3 ʤʛ/ʣ, ʜʠʙʫʪʠʣʬʪʘʣʘʪ ï 0,2 ʤʛ/ʣ). ʇʨʠ ʵʪʦʤ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʇɼʂ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʪʨʦʛʠʤʠ, ʯʝʤ ʇɼʂ ʥʝʬʪʠ 0,3 

ʤʛ/ʣ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʞʝ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʨʘʟʣʠʚʘ 

ʥʝʬʪʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʪʚʦʨʝʥʠʝ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʀʭ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʥʷʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʚʝʱʝʩʪʚ ʠ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ. 

ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʢʣʦʘʣʢʘʥʦʚ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ, N- ʠ O-ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʚ 

ʩʨʝʜʥʝʤ ʩʣʦʝ, ʪʷʞʝʣʳʝ ʘʣʢʘʥʳ ï ʚ ʥʠʞʥʝʤ ʩʣʦʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʝʬʪʠ ʧʦ ʪʦʣʱʝ ʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʪʙʦʨʫ ʧʨʦʙ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ, ʪʘʢ ʢʘʢ 

ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʝʬʪʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʝʱʝʩʪʚʘʤʠ, ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʦʝ ʚʦʜʳ, ʘ ʩʫʤʤʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ï ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ 

ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʘʩʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʬʪʠ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʥʦ ʠ ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʝʝ ʩʣʦʷʭ ʭʠʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. 
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The relevance of the work is due to the need to improve the system of providing medical-

sanitary care in the context of the intensification of shipping in the Arctic and the 

development of the Russian nuclear icebreaker fleet. The analysis of the current state and 

development prospects of the nuclear icebreaker fleet is carried out, radiation threats and 

their consequences are assessed. The ways of increasing the readiness of the emergency 

response system of the FMBA of Russia to eliminate the medical-sanitary consequences 

of radiation accidents and incidents on the nuclear icebreakers have been determined. 
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mE ergency respons H .e ealth care. 

 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 

ʛʦʜʘ ʦʧʨʝʜʝʣʷʝʪ ʘʪʦʤʥʳʝ ʣʝʜʦʢʦʣʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ [1]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʠ ʚ ɸʨʢʪʠʢʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʤʦʨʷʭ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʨʘʟʚʠʪʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʨʠʜʦʨʘ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʦʚ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʫʪ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʘʚʘʨʠʷʤʠ 
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ʠ ʠʥʮʠʜʝʥʪʘʤʠ. ɺʦʟʤʦʞʥʳʝ ʧʨʠ ʵʪʦʤ ʤʝʜʠʮʠʥʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʮʝʥʝʥʳ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʚ ʮʝʣʷʭ 

ʧʦʩʪʨʦʝʥʠʷ ʜʝʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʨ ʧʦ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʦʧʨʦʩʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʘʚʘʨʠʡʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ) ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʥʘ ʩʫʜʘʭ ʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʴʥʦʛʦ ʬʣʦʪʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʙʦʩʥʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʘʚʘʨʠʡʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʌʄɹɸ ʈʦʩʩʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʚʦʟʤʦʞʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʘʚʘʨʠʷʤ ʠ ʠʥʮʠʜʝʥʪʘʤ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʫʜʘʭ 

ʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʴʥʦʛʦ ʬʣʦʪʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʧʘʨʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʦʚ ʷʚʣʷʝʪʩʷ 

ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʚ 

ʨʝʰʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʫʚʝʣʠʯʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ɸʨʢʪʠʢʝ ʠ 

ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʘʥ  ʪʨʘʩʩʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ. ʅʘʭʦʜʷʱʠʡʩʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʜʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ (ʌɻʋʇ çɸʪʦʤʬʣʦʪè) ʧʘʨʢ 

ʜʝʡʩʪʚʫʶʱʠʭ ʛʨʘʞʜʘʥʩʢʠʭ ʘʪʦʤʥʳʭ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʢʣʘʩʩʘ ʥʘʩʯʠʪʳʚʘʝʪ ʧʷʪʴ 

ʝʜʠʥʠʮ: ʯʝʪʳʨʝ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʘ (ʩ ʙʦʣʴʰʦʡ ʦʩʘʜʢʦʡ ï çʗʤʘʣè, ç50 ʣʝʪ ʇʦʙʝʜʳè, 

ʤʝʣʢʦʩʠʜʷʱʠʭ ï çʊʘʡʤʳʨè, çɺʘʡʛʘʯè) ʠ ʘʪʦʤʥʳʡ ʣʠʭʪʝʨʦʚʦʟ çʉʝʚʤʦʨʧʫʪʴè. ʂ 

2030 ʛʦʜʫ ʧʣʘʥʠʨʫʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʧʘʨʢʘ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʦʚ ʥʘ 90 %, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʨʘʩʪʝʪ ʜʦ ʩʝʤʠ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚʳʭ ʷʜʝʨʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ (ʗʕʋ) ï ʩ 6 ʜʦ 14 [2]. 

ʇʨʠʯʠʥʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʥʘʨʫʰʝʥʠʝ ʷʜʝʨʥʦʡ ʠ/ʠʣʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚʳʭ ʗʕʋ, ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ. ʂ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ 

ʦʪʥʦʩʷʪʩʷ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʫʨʘʛʘʥʳ, ʰʪʦʨʤʳ, ʪʷʞʝʣʳʝ 

ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ, ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʠ ʜʨ.). ʉʠʪʫʘʮʠʠ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ 

ʩʚʷʟʘʥʳ ʩ ʦʪʢʘʟʘʤʠ ʦʪʜʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʘʤʦʡ ʗʕʋ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʨʦʯʠʤ ʧʨʠʯʠʥʘʤ. 

ɺʦʟʤʦʞʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʚ ʘʪʦʤʥʦʛʦ ʬʣʦʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʧʨʠʟʥʘʢʦʚ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʚʘʨʠʠ, ʘʚʘʨʠʡʥʳʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ [3]. ʇʦ ʩʚʦʠʤ ʤʘʩʰʪʘʙʘʤ ʦʥʠ ʤʦʛʫʪ ʦʭʚʘʪʳʚʘʪʴ 

ʚʝʩʴ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʘʣʳ ʷʜʝʨʥʳʭ ʩʦʙʳʪʠʡ INES. ʇʨʠ ʵʪʦʤ 

ʧʨʠʥʠʤʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʪʷʞʝʣʳʭ ʘʚʘʨʠʡ: 

ʩʝʨʴʝʟʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ï 10ï5 ʥʘ ʦʜʠʥ ʨʝʘʢʪʦʨ ʚ ʛʦʜ; ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʳʙʨʦʩ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ï 10ï6 ʥʘ ʦʜʠʥ ʨʝʘʢʪʦʨ ʚ ʛʦʜ 

[4, 5]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ ,ʠ  ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ ʨʝʘʣʠʟʫʝʪ ʧʦʣʠʪʠʢʫ ʚ ʩʬʝʨʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʚ ɸʨʢʪʠʢʝ, ʧʦʠʩʢʘ ʠ ʩʧʘʩʘʥʠʷ ʣʶʜʝʡ ʥʘ ʤʦʨʝ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʜʣʷ ʵʪʦʛʦ 

ʩʠʣʳ ʠ ʩʨʝʜʩʪʚʘ ʚʢʣʶʯʘʶʪ ʘʚʘʨʠʡʥʳʝ ʠ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ, ʚʭʦʜʷʱʠʝ ʚ ɽʜʠʥʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʏʉ ʠ ʠʤʝʶʱʠʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʚʝʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʘʨʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʧʨʦʠʟʦʰʝʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʈʦʩʩʠʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 
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ʫʩʣʦʚʠʷʭ ɸʨʢʪʠʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʨʷʜ ʧʨʦʙʣʝʤ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ 

ʦʪʥʦʩʷʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʘʨʢʘ ʘʚʠʘʮʠʦʥʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʨʘʥʝʥʠʝ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʧʨʠ 

ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʘʛʠʨʦʚʘʥʠʠ ʠ ʥʘʨʘʱʠʚʘʥʠʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʠ ʩʪʨʦʷʱʠʝʩʷ ʘʪʦʤʥʳʝ ʣʝʜʦʢʦʣʳ ʦʩʥʘʱʝʥʳ ʤʝʜʠʮʠʥʩʢʠʤ 

ʙʣʦʢʦʤ, ʩʦʩʪʘʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʶʪ ʦʢʘʟʳʚʘʪʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʠ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʥʦʚʫʶ, ʥʝʦʪʣʦʞʥʫʶ ʠ ʵʢʩʪʨʝʥʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʦʤʦʱʴ ʚ ʦʙʲʝʤʝ ʧʝʨʚʠʯʥʦʡ ʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʰʪʘʪʥʦʤ 

ʨʘʩʧʠʩʘʥʠʠ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʦʚ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠ 

ʧʨʠʢʦʤʘʥʜʠʨʦʚʳʚʘʶʪʩʷ ʦʪ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʚʨʝʤʷ ʨʝʡʩʘ. 

ʄʝʜʠʮʠʥʩʢʘʷ ʵʚʘʢʫʘʮʠʷ ʙʦʣʴʥʳʭ ʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʙʦʨʪʘ ʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʛʝʦʛʨʘʬʠʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʠʣ ʠ 

ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʠʤʝʝʪ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʙʦʣʝʝ 

ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʢ ʘʚʘʨʠʡʥʦʤʫ 

ʨʝʘʛʠʨʦʚʘʥʠʶ ʚ ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. ʆʜʥʘʢʦ ʫʯʘʩʪʠʝ 

ʘʚʘʨʠʡʥʳʭ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ ʌʄɹɸ ʈʦʩʩʠʠ ʚ ʧʦʨʷʜʢʝ ʠ 

ʤʘʩʰʪʘʙʘʭ, ʩʨʘʚʥʠʤʳʭ ʩ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʜʣʷ ʩʣʫʯʘʝʚ ʏʉ ʥʘ ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʝʩʣʠ ʘʚʘʨʠʷ ʥʘ ʘʪʦʤʥʦʤ ʣʝʜʦʢʦʣʝ ʧʨʦʠʟʦʰʣʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʛʠʦʥʝ ʜʠʩʣʦʢʘʮʠʠ ʫʯʨʝʞʜʝʥʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʧʝʨʘʪʠʚʥʦʡ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ 

ʠʤʝʶʱʠʤʠʩʷ ʚ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʠ ʚ ʧʦʨʪʫ ʜʨʫʛʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʙʫʜʝʪ 

ʚʦʟʤʦʞʥʦ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ɽʩʣʠ ʘʚʘʨʠʷ ʧʨʦʠʟʦʡʜʝʪ ʥʘ ʪʨʘʩʩʝ ʩʣʝʜʦʚʘʥʠʷ, ʜʦʩʪʘʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʌʄɹɸ 

ʈʦʩʩʠʠ ʢ ʤʝʩʪʫ ʘʚʘʨʠʠ ʙʫʜʝʪ ʦʧʨʘʚʜʘʥʘ ʪʦʣʴʢʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʦʯʥʦʛʦ 

ʫʩʠʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʙʨʠʛʘʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʨʝʡʩʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʠʟʘʮʠʠ ʩʫʜʦʭʦʜʩʪʚʘ ʚ ɸʨʢʪʠʢʝ ʠ ʨʘʟʚʠʪʠʷ 

ʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʴʥʦʛʦ ʬʣʦʪʘ ʈʦʩʩʠʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʥʘʨʘʱʠʚʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʘʚʘʨʠʡʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʌʄɹɸ ʈʦʩʩʠʠ ʚ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʤ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʣʠʢʚʠʜʘʮʠʠ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʜʠʘʮʠʦʥʥʳʭ ʘʚʘʨʠʡ ʠ ʠʥʮʠʜʝʥʪʦʚ 

ʥʘ ʩʫʜʘʭ ʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʴʥʦʛʦ ʬʣʦʪʘ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʵʪʦʡ ʨʘʙʦʪʳ 

ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ: 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʯʣʝʥʦʚ ʵʢʠʧʘʞʝʡ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʚʦʟʤʦʞʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʘʚʘʨʠʷʭ; 

- ʦʙʦʩʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʦʩʪʘʚʫ, ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʩʥʘʱʝʥʠʶ ʘʚʘʨʠʡʥʳʭ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ ʌʄɹɸ ʈʦʩʩʠʠ ʜʣʷ 
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Abstract: The work studied the content of secretory immunoglobulin A in saliva as a 

marker of the impact of air pollution on the health of preschoolers in order to assess the 

health of preschoolers. The state of tension and overexertion of local immunity adaptation 

was revealed in 30 - 36% of the children surveyed.  

Keywords: L ocal immunit S .y ecretory immunoglobulin T .A ension and ove noisnetr  

a fo daptation. 

 

ʆʜʥʠʤ ʠʟ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʠʛʨʘʶʱʠʭ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟʠʨʫʝʤʳʡ ʚ 

ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ ʩʝʢʨʝʪʦʨʥʳʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ɸ 

(sIgA) [2]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʩʦʜʝʨʞʘʥʠʷ sIgA ʚ ʩʣʶʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʤʘʩʩʦʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ sIgɸ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʫʥʢʮʠʠ ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʘ ʝʛʦ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʜʠʩʙʘʣʘʥʩʘ ʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ [3, 4]. ɼʝʡʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʨʷʜ ʩʪʘʜʠʡ: ʥʘ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʢʦʥʪʘʢʪʘ ʩ ʥʠʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʟʚʝʥʝ 

ʠʤʤʫʥʠʪʝʪʘ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʜʘʧʪʘʮʠʦʥʥʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʦʚʳʝ 

ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɼʣʷ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʚ ʧʝʨʚʦʡ ʬʘʟʝ ʭʘʨʘʢʪʝʨʥʦ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʢʨʝʪʦʨʥʦʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɸ (sIgA), ʚʦ ʚʪʦʨʦʡ ʬʘʟʝ ï ʚʩʝʭ 

ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ [1]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʧʨʦʜʦʣʞʝʥʠʠ ʢʦʥʪʘʢʪʘ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʘʜʘʧʪʘʮʠʠ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʥʘʜ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ [1,3,4,5]. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʙʘʣʘʥʩʘ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʧʦʜʘʚʣʝʥʠʶ 

ʊ-ʭʝʣʧʝʨʦʚ ʧʝʨʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʛʥʝʪʝʥʠʝʤ ʠ ʩʥʠʞʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʩʝʢʨʝʪʦʨʥʦʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɸ (sIgA]. [6] 

ʅʘʩʪʫʧʘʝʪ ʩʦʩʪʦʷʥʠʝ ʩʨʳʚʘ ʘʜʘʧʪʘʮʠʠ: ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʥʘʨʫʰʘʶʪʩʷ ʤʝʞʢʣʝʪʦʯʥʳʝ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʩʚʷʟʠ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʘʫʪʦʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʷ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ 

ʦʨʛʘʥʠʟʤʘ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʪʦʢʩʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ [1,3,7,8].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ sIgA, ʯʪʦ ʩʢʦʨʝʡ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʨʝʘʢʮʠʝʡ, ʪʘʢ ʠ 

ʩʥʠʞʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʣʶʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 
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�k�h���k�g�b�` �_�g�g�u�f ���m�j�h�\�g�_�f ���k�h� �̂_�j�` �Z�g�b�y��sIgA �\���k�e�x�g�_���b������������ ��- �k���i�h�\�u�r �_�g�g�u�f ��
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�L�Z�[�e�b�p�Z���± �B�a�m�q�_�g�b�_�� �m�j�h�\�g�_�c�� �k�_�d�j�_�l�h�j�g�h�]�h�� �b�f�f�m�g�h�]�e�h�[�m�e�b�g�Z�� �:�� �\�� �k�e�x�g�_�� �^�_�l�_�c��
�^�_�l�k�d�b�o�� �k�Z�^�h�\���� �j�Z�k�i�h�e�h�`�_�g�g�u�o�� �g�Z�� �j�Z�a�g�h�f�� �j�Z�k�k�l�h�y�g�b�b�� �h�l�� �i�j�h�f�u�r�e�_�g�g�h�]�h��
�i�j�_�^�i�j�b�y�l�b�y�� 
�=�j�m�i�i�Z���^�_�l���k�Z�^�h�\ �K�g�b�`�_�g�g�u�c 

(low) sIgA 
% 

�G�h�j�f�Z 
(norm) 
sIgA 
% 

�I�h�\�u�r�_�g�g�u�c  
(high) 
sIgA 
% 

�K�m�f�f�Z 
% 

DEF (�^�Z�e�v�r�_�������d�f) 27,3 69,7 3,0 100,0 
ABC (�[�e�b�`�_�������d�f) 21,7 63,0 15,2 100,0 
�^�h�k�l�h�\�_�j�g�h�k�l�v p=0,46 p=0,38 p=0,022 *  
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ʈʠʩʫʥʦʢ ï ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ sIgA ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚʳʙʨʦʩʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʜʦʣʠ ʜʝʪʝʡ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʠʘʧʘʟʦʥʘ ʥʦʨʤʳ 

ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʣʶʥʝ ʩʝʢʨʝʪʦʨʥʦʛʦ sIgA, ʪʦʛʜʘ ʢʘʢ ʜʦʣʷ ʜʝʪʝʡ ʩ 

ʧʦʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʤʝʥʷʣʘʩʴ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʦʮʝʥʢʘ 

ʫʨʦʚʥʝʡ ʩʝʢʨʝʪʦʨʥʦʛʦ IgA ʚ ʩʣʶʥʝ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʧʨʦʚʦʜʠ ʘʣ ʩʴ ʦʜʥʦʢʨʘʪʥʦ

ʠ ʫʢʘʟʳʚʘʝʪ ʣʠʰʴ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʪʘʢʠʤ. 

ʉʥʠʞʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʣʠʯʥʳʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʩ ʜʝʡʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʠ ʥʝʥʘʤʥʦʛʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʜʘʞʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʜʥʷ. ɼʣʷ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ ʜʠʥʘʤʠʢʝ. ʆʙʩʣʝʜʦʚʘʥʥʳʤ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʨʘʱʝʥʠʝ ʢ ʚʨʘʯʫ-ʠʤʤʫʥʦʣʦʛʫ ʟʘ 

ʢʦʥʩʫʣʴʪʘʮʠʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʛʣʫʙʣʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʦʮʝʥʢʠ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʷʜʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʡ 

ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʙʲʝʢʪʘʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ. ʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʍʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ. ʍʠʤʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ.  
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Abstract: The paper demonstrates the need to improve the current state of analytical 

control in assessing the safety of environmental technologies. Examples of chemical 

safety assessment taking into account the processes of transformation of pollutants under 

the influence of technogenic factors when using a number of environmental technologies 

are given, for an adequate hazard assessment, taking into account the transformation of 
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pollutants under the influence of physical and chemical technogenic factors, it is advisable 

to use chromatography-mass spectrometry, which allows identifying and quantifying a 

wide range of pollutants in environmental objects. 

Key words: Pollutants.  Environmental technology.  Chromatography and mass 

spectrometry. Physical and chemical transformations. Chemical safety. 

 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʦʙʣʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʛʠʛʠʝʥʳ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʫʯʝʪʦʤ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʚʦʟʜʫʭʝ, ʚʦʜʝ, ʧʦʯʚʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʜʥʦ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʥʘʧʨʘʚʣʝʥʠʡ -ʦʮʝʥʢʫ ʦʧʘʩʥʦʩʪʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ [1,2]. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʥʝʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜ ʝʘ ʪʩʷ ʠʟʤʝʥʝʥʠʝʤ, ʘ ʠʥʦʛʜʘ ʠ ʫʭʫʜʰʝʥʠʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʘʭ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʯʠʩʪʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʳʙʨʦʩʦʚ, 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʠ ʦʯʠʩʪʢʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʶ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 

ʧʦʤʝʱʝʥʠʡ ʠ ʜʨ.[3-5]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʣʠʯʥʳʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʥʝʛʘʪʠʚʥʳʤ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʚʠʜʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʢʩʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [2,6].  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʠʤʝʨ, ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʫʩʪʘʥʦʚʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʚʳʙʨʦʩʘʭ, ʠʣʠ ʧʨʦʚʝʜʝʥʠʝ ʜʨʫʛʠʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʥʦʛʜʘ 

ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʦʯʠʩʪʢʝ ʦʪ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʚʳʙʨʦʩʦʚ, ʥʦ ʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʯʠʱʝʥʥʦʛʦ 

ʚʦʟʜʫʭʘ ʠʣʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ 

(ʥʘʛʨʝʚʘʥʠʝ, ʛʦʨʝʥʠʝ, ʭʣʦʨʠʨʦʚʘʥʠʝ, ʦʟʦʥʠʨʦʚʘʥʠʝ, ʋʌ-ʦʙʣʫʯʝʥʠʝ, ʘʨʦʤʘʪʠʟʘʮʠʷ, 

ʠʦʥʠʟʘʮʠʷ, ʬʠʪʦʠʦʥʠʟʘʮʠʷ, ʙʠʦʬʠʣʴʪʨʘʮʠʷ ʠ ʜʨ.) ʠ ʧʨʦʷʚʣ ʷʩʴʪʷ  ʚ ʚʠʜʝ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʚʳʟʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [7,8].  

ʇʨʦʤʳʰʣʝʥʥʳʝ ʚʳʙʨʦʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʦʨʦʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʥʠ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴ ʩʦʩʪʘʚ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʦʜʫʢʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʩ ʠʥʳʤʠ, ʠʥʦʛʜʘ ʙʦʣʝʝ ʪʦʢʩʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ 

ʢʘʯʝʩʪʚʦ ʠ ʭʠʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʪʫʧʘʶʱʠʤʠ ʚ 

ʥʝʛʦ ʚ ʠʩʭʦʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ  ʚʦʩʦʨʙʳʚ ʝʚʘʪʩʦʩ [9]. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʘʪʤʦʩʬʝʨʥʦʤ 

ʚʦʟʜʫʭʝ ʞʠʣʦʡ ʟʦʥʳ ʚʙʣʠʟʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʨʝʜʢʦ 

ʷʚʣʷʶʪʩʷ ʥʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

[1,10]. ʊʘʢ, ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 
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ʦʯʠʩʪʢʠ  ʚʦʩʦʨʙʳʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʣʘʟʝʨʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦʢʘʟʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʚʳʙʨʦʩʘʭ ʦʢʦʣʦ 40 ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʉʨʝʜʠ ʥʠʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʝʜʝʣʴʥʳʝ, ʥʝʧʨʝʜʝʣʴʥʳʝ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, 

ʘʣʴʜʝʛʠʜʳ, ʢʝʪʦʥʳ, ʩʣʦʞʥʳʝ ʵʬʠʨʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ 

(ʙʦʣʝʝ 60%) ʚ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚʥʦʩʠʣʘ ʛʨʫʧʧʘ 

ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʩʫʱʝʩʪʚʝʥʥʦʝ (ʚ 1,1 ʨʘʟʘ) ʩʥʠʞʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ  ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʥʠ ʦʜʥʘ ʠʟ ʪʨʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʚʳʙʨʦʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʬʠʣʴʪʨʦʚ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʧʣʘʤʝʥʥʦ-ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʦʢʠʩʣʝʥʠʝʤ, ʥʝ ʧʦʟʚʦʣʠʣʘ ʫʤʝʥʴʰʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʳʙʨʦʩʦʚ ï ʪʦʢʩʠʯʥʦʛʦ ʠ ʦʧʘʩʥʦʛʦ 

ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʘ, ʘ ʥʘʦʙʦʨʦʪ - ʦʜʥʘ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʪʘʢʞʝ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʪʦʢʩʠʯʥʳʭ ʤʝʪʠʣ- ʠ ʵʪʠʣʘʢʨʠʣʘʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʚʳʙʨʦʩʦʚ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʣʘʟʝʨʦʤ ʦʢʘʟʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ, ʥʦ 

ʪʘʢʞʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʝʟʦʧʘʩʥʳʤʠ.  

ʇʦʣʠʛʦʥʳ ʠ ʩʚʘʣʢʠ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ (ʊɹʆ) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʩʦʟʜʘʥʠʠ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʣʠʛʦʥʦʚ ʊɹʆ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʣʠʛʦʥʦʚ ʊɹʆ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠ ʵʪʦʤ ʥʝ 

ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʢ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʧʦʣʠʛʦʥʝ ʊɹʆ çʊʠʤʦʭʦʚʦè ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʦʯʠʩʪʢʠ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ [10], ʧʦʟʚʦʣʠʚʰʘʷ ʩʥʠʟʠʪʴ ʦʪ 63 ʜʦ 2200 

ʨʘʟ ʢʨʘʪʥʦʩʪʴ ʩʫʤʤʘʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʫʤʝʥʴʰʠʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʚʢʣʶʯʘʷ ʧʨʝʜʝʣʴʥʳʝ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ), 

ʘ ʪʘʢʞʝ ʩʧʠʨʪʦʚ, ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʠ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʜʘʣʦʩʴ ʧʦʣʥʦʩʪʴʶ ʦʯʠʩʪʠʪʴ ʚʳʙʨʦʩʳ ʦʪ ʜʫʨʥʦʧʘʭʥʫʱʠʭ ʤʝʨʢʘʧʪʘʥʦʚ, ʩʫʣʴʬʠʜʦʚ, 

ʜʠ- ʠ ʪʨʠʩʫʣʴʬʠʜʦʚ, ʥʘʬʪʝʥʦʚʳʭ ʠ ʪʝʨʧʝʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɺ ʮʝʣʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʫʤʝʥʴʰʠʣʦʩʴ ʙʦʣʝʝ 

ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. ʆʜʥʘʢʦ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ, ʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʩʞʠʛʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʉʨʝʜʠ 

ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʳʷʚʣʝʥ :ʳ  ʩʝʨʦ-, ʭʣʦʨʩʦʜʝʨʞʘʱʝʝ ʩʦʝʜʠʥʝʥʠʝ 

(ʤʝʪʠʣʩʫʣʴʬʦʭʣʦʨʠʜ), ʘ ʪʘʢʞʝ ʩʪʠʨʦʣ, 1-ʙʫʪʘʥʦʣ, ʬʝʥʦʣ, ʘʣʴʜʝʛʠʜʳ (ʛʝʢʩʘʥʘʣʴ, 

ʥʦʥʘʥʘʣʴ, ʙʝʟʘʣʴʜʝʛʠʜ, ʙʝʥʟʘʮʝʪʘʣʴʜʝʛʠʜ), ʘʮʝʪʦʬʝʥʦʥ ʠ ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ 

(ʫʢʩʫʩʥʘʷ, ʧʨʦʧʠʦʥʦʚʘʷ, ʙʫʪʘʥʦʚʘʷ, ʛʝʢʩʘʥʦʚʘʷ, ʦʢʪʘʥʦʚʘʷ, ʙʝʥʟʦʡʥʘʷ), ʬʪʘʣʝʚʳʡ 

ʘʥʛʠʜʨʠʜ, ʜʠʠʟʦʙʫʪʠʣʬʪʘʣʘʪ, ʜʠʦʢʩʘʥ, 4-ʤʝʪʠʣ-2,3-ʜʠʛʠʜʨʦʧʠʨʘʥ ʠ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʘʮʝʪʦʥʠʪʨʠʣ ʠ ʦʢʩʠʤʙʝʥʟʘʣʴʜʝʛʠʜ).  

ʍʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ, 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʥʘ ʧʦʣʠʛʦʥʝ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʊʂʆ) çʂʫʯʠʥʦè (ʛ. 

ɹʘʣʘʰʠʭʘ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ.), ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʉ5-ʉ20 ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ, 
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ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʝʛʦ ʩʞʠʛʘʥʠʠ ʥʘ ʬʘʢʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʠ ʫʪʠʣʠʟʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʚʳʷʚʠʣʠ ʥʘ ʚʭʦʜʝ ʚ 

ʫʩʪʘʥʦʚʢʫ ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʝʝ 80 ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ ʫʤʝʥʴʰʠʣʘʩʴ ʩʫʤʤʘʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 4,5 ʨʘʟʘ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ - 

ʚ 6,3 ʨʘʟʘ, ʜʠʦʢʩʠʜʘ ʩʝʨʳ ï ʚ 4,2 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʥʫʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʘʷ 

ʦʯʠʩʪʢʘ ʦʪ ʜʠʘʣʢʠʣʩʫʣʴʬʠʜʦʚ ʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʚʭʦʜʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʜʫʢʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʦʰʣʠ ʧʨʝʜʝʣʴʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ (ʤʝʪʘʥ, ʵʪʘʥ, ʧʨʦʧʘʥ, ʙʫʪʘʥ). ʅʘ ʚʳʭʦʜʝ ʠʟ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʘ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʚʢʣʘʜ ʢʦʪʦʨʦʡ ʚ ʩʚʘʣʦʯʥʳʡ ʛʘʟ ʥʘ ʚʭʦʜʝ ʫʩʪʘʥʦʚʢʠ 

ʩʦʩʪʘʚʠʣ 3,9%, ʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʦʜʫʢʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ - ʛʝʢʩʘʥʦʚʘʷ, 

ʛʝʧʪʘʥʦʚʘʷ, ʦʢʪʘʥʦʚʘʷ, ʥʦʥʘʥʦʚʘʷ, ʬʪʘʣʝʚʘʷ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʩʧʠʨʪʳ (ʵʪʘʥʦʣ, 

ʠʟʦʧʨʦʧʘʥʦʣ, ʪʨʝʪ- ʠ ʠʟʦʙʫʪʘʥʦʣ), ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ ʪʦʣʴʢʦ ʥʘ ʚʳʭʦʜʝ 

ʠʟ ʩʠʩʪʝʤʳ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʳʙʨʦʩʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ, ʩ ʧʦʤʦʱʴʶ 

ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ 

ʚʳʙʨʦʩʦʚ, ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʦʮʝʥʠʪʴ 

ʠʟʤʝʥʝʥʠʝ ʛʨʫʧʧʦʚʦʛʦ ʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʩʪʘʥʦʚʦʢ ʦʯʠʩʪʢʠ 

ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ ʩ ʫʯʝʪʦʤ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ.  ɼʣʷ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʭʠʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʜʦ 100 ʠ ʙʦʣʝʝ ʚʝʱʝʩʪʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʦʙʲʝʢʪʘʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʥʠʟʠʪʴ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ. 
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Abstract: Currently an actual task is to improve the monitoring system of chemical risks, 
part of which is a hygienic assessment of chemical factors of the human environment and 
their impact on health. It is appropriate to ensure this using an analytical system for 
studying and assessing the chemical load on the population. 
Key words: C hemical safet R .y isks monitoring system 
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ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʧʨʘʢʪʠʢʝ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʫʯʪʝʥʥʳʤʠ ʧʦ 

ʚʣʠʷʥʠʶ ʥʘ ʯʝʣʦʚʝʢʘ.  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ (ʉɻʄ) ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪ.ʢ. ʥʝ 

ʚʩʝʛʜʘ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʥʫʶ ʢʘʨʪʠʥʫ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʘ ʢʦʥʪʨʦʣʴ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʙʝʩʩʠʩʪʝʤʥʦ ʠ 

ʧʦ ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʧʝʨʝʯʥʶ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʙʦ ʧʦ ʦʙʦʙʱʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʝ 

ʫʯʠʪʳʚʘʶʱʠʤ ʩʧʝʮʠʬʠʢʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʩʠʩʪʝʤʘ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʨʝʙʫʶʱʠʭ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ.  

ʋʢʘʟʘʥʥʦʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʫʯʝʪʫ ʨʝʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ 

ʨʝʰʝʥʠʷʤ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ.  

ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 2 ʬʝʚʨʘʣʷ 

2006 ʛʦʜʘ ˉ 60 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʩʦʮʠʘʣʴʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘè ʚ ʮʝʣʷʭ ʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

(ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ, ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ 

ʥʘʜʟʦʨʫ, ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʜʨ.).  

ɺ ʨʘʤʢʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʉɻʄ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘʮʠʷ, ʚ 

ʢʦʪʦʨʦʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʘ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʜʨʫʛʠʭ ʚʝʜʦʤʩʪʚ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʬʦʨʤʠʨʫʶʪ ʟʥʘʯʠʤʫʶ 

ʯʘʩʪʴ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʥʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʝʜʠʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʢʨʠʪʝʨʠʷʤʠ ʠʭ ʦʮʝʥʢʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ. ɽʞʝʛʦʜʥʳʝ ʦʪʯʝʪʳ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʉɻʄ ʫʯʠʪʳʚʘʶʪʩʷ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʢʣʘʜʦʚ ʦ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʘʜʨʝʩʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ. ɽʱʝ ʦʜʥʠʤ ʘʩʧʝʢʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʥʦʩʪʴ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʬʦʥʜ (ʌʀʌ) ʉɻʄ, ʚ ʨʝʛʠʦʥʘʭ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʘʟ 

ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʦʩʥʦʚʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) 

[1].  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦʙ ʠʥʪʝʛʨʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉɻʄ ʥʦʩʠʪ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥ 

ʥʘ ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ) ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʙʦʨʘ ʠ 

ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ 
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�^�Z�g�g�u�c�� �\�b�^�� �^�_�y�l�_�e�v�g�h�k�l�b�� �h�i�j�_�^�_�e�_�g�� �I�h�e�h�`�_�g�b�_�f���h�� �N�_�^�_�j�Z�e�v�g�h�f�� �f�_�^�b�d�h-
�[�b�h�e�h�]�b�q�_�k�d�h�f�� �Z�]�_�g�l�k�l�\�_���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �N�F�;�:�� �J�h�k�k�b�b�� �j�Z�a�j�Z�[�Z�l�u�\�Z�_�l��
�k�b�k�l�_�f�m�� �f�h�g�b�l�h�j�b�g�]�Z�� �k�Z�g�b�l�Z�j�g�h-�w�i�b�^�_�f�b�h�e�h�]�b�q�_�k�d�b�o�� �j�b�k�d�h�\���� �k�h�k�l�Z�\�g�h�c�� �q�Z�k�l�v�x��
�d�h�l�h�j�h�c�� �y�\�e�y�_�l�k�y�� �]�b�]�b�_�g�b�q�_�k�d�Z�y�� �h�p�_�g�d�Z�� �o�b�f�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\�� �k�j�_�^�u�� �h�[�b�l�Z�g�b�y��
�q�_�e�h�\�_�d�Z���b���b�o���\�e�b�y�g�b�y���g�Z���a�^�h�j�h�\�v�_�����H�^�g�h�\�j�_�f�_�g�g�h���i�j�_�^�e�h�`�_�g�b�y���i�h���n�h�j�f�b�j�h�\�Z�g�b�x��
�i�h�e�h�`�_�g�b�y�� �h�� �^�Z�g�g�h�c�� �k�b�k�l�_�f�_�� �\�� �a�g�Z�q�b�l�_�e�v�g�h�c�� �k�l�_�i�_�g�b���i�h�\�l�h�j�y�x�l�� �k�m�s�_�k�l�\�m�x�s�m�x��
�k�b�k�l�_�f�m���K�=�F�����<���l�h���`�_���\�j�_�f�y�����m�k�l�h�c�q�b�\�h�_���b���w�n�n�_�d�l�b�\�g�h�_���n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_���w�l�h�c��
�k�b�k�l�_�f�u���g�_�\�h�a�f�h�`�g�h���[�_�a���n�h�j�f�b�j�h�\�Z�g�b�y���f�_�l�h�^�b�q�_�k�d�b�o���i�h�^�o�h�^�h�\���d���_�_���h�j�]�Z�g�b�a�Z�p�b�b����
�j�_�Z�e�b�a�Z�p�b�b�� �f�_�j�h�i�j�b�y�l�b�c�� �i�h�� �f�h�g�b�l�h�j�b�g�]�m�� �o�b�f�b�q�_�k�d�b�o�� �j�b�k�d�h�\���� �b�o�� �h�p�_�g�d�b�� �b��
�n�h�j�f �b�j�h�\�Z�g �y�b ���f �_�j�h�i�j�b�y�l�b�c���i�h���b�o���f �b�g�b�f �b�a�Z�p�b�b���� 

�K�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_���k�b�k�l�_�f�u���f�h�g�b�l�h�j�b�g�]�Z���o�b�f�b�q�_�k�d�b�o���j�b�k�d�h�\���p�_�e�_�k�h�h�[�j�Z�a�g�h��
�h�[�_�k�i�_�q�b�\�Z�l�v�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �Z�g�Z�e�b�l�b�q�_�k�d�h�c�� �k�b�k�l�_�f�u�� �i�h�� �b�a�m�q�_�g�b�x�� �b�� �h�p�_�g�d�_��
�o�b�f�b�q�_�k�d�h�c�� �g�Z�]�j�m�a�d�b�� �g�Z�� �g�Z�k�_�e�_�g�b�_�� �^�e�y�� �\�u�j�Z�[�h�l�d�b�� �m�i�j�Z�\�e�_�g�q�_�k�d�b�o�� �j�_�r�_�g�b�c�� �i�h��
�k�g�b�`�_�g�b�x�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �w�d�h�e�h�]�h-�a�Z�\�b�k�b�f�h�c�� �i�Z�l�h�e�h�]�b�b���� �N�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_��
�m�d�Z�a�Z�g�g�h�c���k�b�k�l�_�f�u�����:�g�Z�e�b�l�b�q�_�k�d�h-�b�g�n�h�j�f�Z�p�b�h�g�g�Z�y���k�b�k�l�_�f�Z�����:�B�K�����©�O�b�f�b�q�_�k�d�Z�y��
�[�_�a�h�i�Z�k�g�h�k�l�v�ª���� �h�[�_�k�i�_�q�b�l�� �h�i�_�j�Z�l�b�\�g�u�c�� �^�h�k�l�m�i�� �d�� �^�Z�g�g�u�f�� �h�� �l�h�d�k�b�q�g�h�k�l�b����
�[�_�a�h�i�Z�k�g�u�o�� �m�j�h�\�g�y�o�� �b�� �f�_�l�h�^�Z�o�� �d�h�g�l�j�h�e�y�� �a�Z�]�j�y�a�g�y�x�s�b�o�� �\�_�s�_�k�l�\���� �\�� �l�h�f�� �q�b�k�e�_�� �k��
�m�q�_�l�h�f�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�� �f�_�`�^�m�g�Z�j�h�^�g�u�o�� �^�Z�g�g�u�o���� �i�j�h�]�g�h�a�� �l�h�d�k�b�q�g�h�k�l�b�� �b��
�h�i�Z�k�g�h�k�l�b�� �a�Z�]�j�y�a�g�y�x�s�b�o�� �\�_�s�_�k�l�\���� �d�h�g�l�j�h�e�v�� �b�� �h�j�]�Z�g�b�a�Z�p�b�x�� �l�h�d�k�b�d�h�e�h�]�b�q�_�k�d�b�o��
�b�k�k�e�_�^�h�\�Z�g�b�c�����b�k�k�e�_�^�h�\�Z�g�b�y���\���k�n�_�j�_���©�g�_�b�g�n�_�d�p�b�h�g�g�h�c���w�i�b�^�_�f�b�h�e�h�]�b�b�ª���� 

�<���j�Z�f�d�Z�o���h�j�]�Z�g�b�a�Z�p�b�b���b���n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���:�B�K���©�O�b�f�b�q�_�k�d�Z�y���[�_�a�h�i�Z�k�g�h�k�l�v�ª��
�Z�d�l�m�Z�e�v�g�u�f�� �y�\�e�y�_�l�k�y�� �k�h�a�^�Z�g�b�_�� �j�_�_�k�l�j�Z���� �\�� �d�h�l�h�j�h�f�� �[�m�^�m�l�� �i�j�b�\�_�^�_�g�u�� �^�Z�g�g�u�_�� �h��
�l�h�d�k�b�q�g�h�k�l�b�� �b�� �h�i�Z�k�g�h�k�l�b�� �o�b�f�b�q�_�k�d�b�o�� �\�_�s�_�k�l�\���� �q�l�h�� �[�m�^�_�l�� �k�i�h�k�h�[�k�l�\�h�\�Z�l�v��
�Z�^�_�d�\�Z�l�g�h�c�� �h�p�_�g�d�_�� �Z�g�l�j�h�i�h�]�_�g�g�h�c�� �g�Z�]�j�m�a�d�b�� �g�Z�� �h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m�� �b�� �a�^�h�j�h�\�v�_��
�q�_�e�h�\�_�d�Z�����\�u�j�Z�[�h�l�d�_���d�j�b�l�_�j�b�_�\���h�p�_�g�d�b���d�Z�q�_�k�l�\�Z���h�d�j�m�` �Z�x�s�_�c���k�j�_� �̂u �Z�d�l�h�[�Z�j�a�Z�J����

���f�_�l�k�b�k �i�j�h�]�g�h�a�Z�� �l�h�d�k�b�q�g�h�k�l�b�� �b�� �h�i�Z�k�g�h�k�l�b�� �o�b�f �b�q�_�k�d�b�o�� �\�_�s�_�k�l�\�� �b �\�h�l�d�m�^�h�j�i��
�b�o�� �l�j�Z�g�k�n�h�j�f �Z�p�b�b�� �i�h�a�\�h�e�b�l�� �i�j�h�\�h� �̂b�l�v�� �w�d�k�i�_�j�b�f �_�g�l�Z�e�v�g�m�x�� �w�d�k�i�j�_�k�k �m�d�g�_�p�h-
�g�_�b�a�m�q�_�g�g�u�o�� �o�b�f �b�q�_�k�d�b�o�� �k�h�_� �̂b�g�_�g�b�c���� �h�j�]�Z�g�b�a�h�\�u�\�Z�l�v�� �j�Z�a�j�Z�[�h�l�d�m�� �f �_�l�h� �̂h�\
�d�h�g�l�j�h�e�y�� �b�� �]�b�]�b�_�g�b�q�_�k�d�b�o�� �g�h�j�f�Z�l�b�\�h�\�� �j�Z�a�e�b�q�g�u�o�� �a�Z�]�j�y�a�g�y�x�s�b�o�� �\�_�s�_�k�l�\�� �b�� �b�o��
�k�f�_�k�_�c���� �\�� �l�h�f�� �q�b�k�e�_�� �n�h�j�f�b�j�m�x�s�b�o�� �k�m�[�t�_�d�l�b�\�g�u�_�� �h�p�_�g�d�b�� �d�Z�q�_�k�l�\�Z�� �h�d�j�m�`�Z�x�s�_�c��
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ʩʨʝʜʳ (ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘʧʘʭ), ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʥʷʪʠʶ 

ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʟʜʦʨʦʚʴʶ 

ʯʝʣʦʚʝʢʘ, ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, 

ʩʥʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ʉʠʩʪʝʤʘ ʧʨʦʛʥʦʟʘ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʦʧʘʩʥʦʩʪʠ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʦʟʜʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʙʦʨʦʪʝ ʙʝʟʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩ ʥʠʞʝʥ ʶʠ  ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʉʪʫʜʝʥʠʢʠʥʘ ɽ.ʄ., ʉʪʸʧʢʠʥ ʖ.ʀ., ʂʣʝʧʠʢʦʚ ʆ.ɺ., ʂʦʣʥʝʪ ʀ.ɺ., ʇʦʧʦʚʘ ʃ.ɺ. ʇʨʦʙʣʝʤʥʳʝ 

ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʥʘʜʟʦʨʝ // ɾ. ɿʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ. 2019. 

ˉ 6 (315). ʩ. 31-36. 

2. ɿʘʡʮʝʚʘ ʅ.ɺ., ʄʘʡ ʀ.ɺ., ʂʠʨʴʷʥʦʚ ɼ.ɸ., ɻʦʨʷʝʚ ɼ.ɺ., ʂʣʝʡʥ ʉ.ɺ. ʉʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ: ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʩʦʧʨʷʞʝʥʠʠ ʩ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘʜʟʦʨʦʤ // ɾ. ɸʥʘʣʠʟ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ. 2016. ˉ 4, ʩ. 4-16. 

3. ʅʝʯʫʭʘʝʚʘ ɽ.ʄ., ʄʘʩʣʦʚ ɼ.ɺ., ɸʬʘʥʘʩʴʝʚʘ ʉ.ʀ. ɸʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ // ɾ. ɿʜʦʨʦʚʴʝ. ʄʝʜʠʮʠʥʩʢʘʷ ʵʢʦʣʦʛʠʷ. ʅʘʫʢʘ. 2010. ˉ 1-

2 (41-42). ʩ. 39-40. 
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ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʝʪʘʣʣʳ 

ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʤʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʆʜʥʘʢʦ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʫʛʥʝʪʘʝʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʙʩʫʞʜʝʥʳ ʧʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ 

ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ. ɹʠʦʨʝʤʝʜʠʘʮʠʷ.  

 

INFLUENCE OF HEAVY METALS ON MICROBIAL COMMUNITIES  
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Abstract: The paper considers the influence of heavy metals on various groups of 

microorganisms. It is known that at certain concentrations metals have a stimulating 

effect on the microbial community. However a further increase in the concentration of 
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metals inhibits the vital activity of microorganisms. The ways of using bacterial 

communities in bioremediation of the environment are discussed. 

Key words: Heavy metals. Microorganisms. Bioremediation. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʚʝʱʝʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʤʝʪʘʙʦʣʠʟʤʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʩʣʦʞʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴ. ʀʦʥʳ ʤʝʪʘʣʣʦʚ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʪʘʢʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣ ʢʘʢ: ʛʦʨʤʦʥʳ, 

ʬʝʨʤʝʥʪʳ, ʣʠʧʠʜʳ, ʚʠʪʘʤʠʥʳ ʠ ʪ.ʜ. ʅʦ ʵʪʘ ʨʦʣʴ ʜʚʦʷʢʘ, ʪʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʪʘʣʣʦʚ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ, ʤʦʛʫʪ ʙʳʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, 

ʥʦ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʪʦʢʩʠʯʥʳʤʠ ʜʣʷ ʥʝʛʦ. 

ɺʩʪʫʧʘʷ ʚ ʨʝʘʢʮʠʶ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʤʝʪʘʣʣʳ ʠʟʤʝʥʷʶʪ ʠʭ ʩʚʦʡʩʪʚʘ ʠ 

ʥʘʨʫʰʘʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʝ.  

ʇʨʦʙʣʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʠ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. 

ʊʘʢ, ʠʩʩʣʝʜʦʚʘʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʪʘʣʣʦʚ ʠ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ, 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʮʠʘʥʦʙʘʢʪʝʨʠʡ, ʜʨʦʞʞʝʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

[1,2,3]. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʥʝʞʝʣʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ. ɽʩʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʪʘʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʪʝʡʭʦʝʚʳʭ ʢʠʩʣʦʪ [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʠʟʫʯʘʝʤʳʭ ʚ ʵʪʦʤ ʢʣʶʯʝ ʛʨʫʧʧ ʙʘʢʪʝʨʠʡ ʷʚʣʷʶʪʩʷ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Bacillus. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʨʦʩʪ 

ʙʘʢʪʝʨʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʩʚʠʥʮʘ, ʢʘʜʤʠʷ ʠ ʞʝʣʝʟʘ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus, ʤʘʨʛʘʥʝʮ ʠ ʮʠʥʢ ʚʣʠʷʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ 

ʚʣʠʷʥʠʝ ʢʦʙʘʣʴʪʘ ʥʘ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʷʚʣʝʥʦ ʣʠʰʴ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ [4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʧʦʩʦʙʥʳ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʠ 

ʩʘʤʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ɻ ʪʦʤ ʚʝʱʝʩʪʚʝ. ʅʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʜʳʭʘʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʷ, ʦʢʘʟʳʚʘʪʴ ʤʫʪʘʛʝʥʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤ. 

ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʯʠʩʪʢʠ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʩʪʦʯʥʳʭ ʚʦʜ, ʚ ʨʳʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʧʣʝʥʦʢ, ʚ ʤʝʜʠʮʠʥʝ ʠ ʪ.ʜ. [5,6].  

ʆʪʜʝʣʴʥʦʡ, ʩʣʦʞʥʦʡ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʟʫʯʝʥʥʦʡ ʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʤʠʢʨʦʙʠʦʤ ʦʨʛʘʥʠʟʤʦʚ. ʅʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʩʠʩʪʝʤʫ ʭʦʟʷʠʥ-ʤʠʢʨʦʙʠʦʤ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. 

ʅʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʢʢʫʤʫʣʷʮʠʠ ʤʝʪʘʣʣʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʘʫʢʠ ʠ ʤʝʜʠʮʠʥʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  
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МЕТОДОЛОГИЯ ФЕНОМИКИ И ОЦЕНКА НА ЕЁ ОСНОВЕ РИСКОВ 
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ɸʥʥʦʪʘʮʠʷ: ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʫʱʥʦʩʪʴ ʙʦʣʝʟʥʠ ʩʦʩʪʦʠʪ ʥʝ ʩʪʦʣʴʢʦ ʚʦ ʚʥʝʰʥʝʤ 

ʚʦʟʜʝʡʩʪʚʠʠ, ʩʢʦʣʴʢʦ ʚ ʭʘʨʘʢʪʝʨʝ ʥʘʨʫʰʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʨʠʯʠʥʦʡ 

ʙʦʣʝʟʥʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʠʡ ʬʘʢʪʦʨ, ʥʦ ʠ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʝʛʦ. ɼʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʬʝʥʦʤʠʢʠ Ƅ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ɹʣʘʛʦʜʘʨʷ ʫʤʦʪʵ  ʫʜʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʝʜʠʥʦʡ, 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʜʣʷ ʞʠʚʳʭ ʠ ʥʝʞʠʚʳʭ ʦʙʲʝʢʪʦʚ, çʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʦʡ ʪʝʦʨʠʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ 

ʚʳʞʠʚʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅ ʦʨʤʳ ʨʝʘʢʮʠ ɺ .ʠ ʟʘʠʤʦʜʝʡʩʪʚʠ ʉ .ʝ ʝʤʘʥʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
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Abstract: The modern high-intensity multifactorial environment actualizes the 

development of effective methods for analyzing risks to human health. It is known that 

the essence of the disease consists not so much of external influence as of the content of 

disturbed vital activity and the cause of the disease is not only an external factor, but also 

the body's response to it.  For an analytical analysis of the body's response to 

environmental factors, an approach based on the model of phenomics Ƅ the functional 

activity of the body is considered.  Thanks to him, it was possible to use the potential of 

a single, universal for living and inanimate objects, "a fundamentally new theory of 

semantic information."  As a result, not only cause-and-effect relationships of disease risk 

are identified, but also a solution to the problems of survival, preservation and 

development of the human body is provided. 

Keywords R: eaction norm I .s nteractio S .n emantic information. 
 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʫʨʦʚʝʥʴ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʮʝʣʳʤ 

ʨʷʜʦʤ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʦ 

ʤʫʣʴʪʠʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʦʠʩʢ çʩʣʘʙʦʛʦ ʟʚʝʥʘè, ʢʦʪʦʨʦʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʩʠʩʪʝʤʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ð çʩʚʦʡʩʪʚʘ (ʩʧʦʩʦʙʥʦʩʪʠ) ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʦʪʚʝʯʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ 

ʠʟʤʝʥʝʥʠʝʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʜʨʘʞʠʪʝʣʝʡ. ʈʝʘʢʪʠʚʥʦʩʪʴ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʦʥʢʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʚʝʪʥʦʡ 

ʨʝʘʢʮʠʠ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʘʢʪʠʚʥʦʛʦ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʮʝʥʢʘ ʝʸ çʥʦʨʤʳ ʨʝʘʢʮʠʠè ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʨʝʜʳ.  

ʅʦʨʤʳ ʨʝʘʢʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʦʧʪʠʤʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ɺʝʢʪʦʨ ʥʦʨʤ ʨʝʘʢʮʠʠ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʙʨʘʟ 

ʧʦʣʝʟʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʇ.ʂ. ɸʥʦʭʠʥʘ, ʦʧʨʝʜʝʣʷʝʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ.  

ɺ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʚʘʝʪʩʷ ʨʝʬʣʝʢʪʦʨʥʘʷ 

ʨʝʘʢʮʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʫʨʦʚʥʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʦʷʥʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ 

ʦʨʛʘʥʠʟʤʘ (C. Bernard, 1878) ʠ ʧʨʠʥʮʠʧʫ ʛʦʤʝʦʩʪʘʟʠʩʘ (W. ɺ. Cannon, 1929, 1932). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʙʫʜʫʪ ʚʳʜʝʣʷʪʴʩʷ ʩʚʦʝʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʜʦʤʠʥʠʨʦʚʘʪʴ) ʮʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ 

(�b�a�\�_�k�l�g�u�c�� �n�Z�d�l���� �=���K�_�e�v�_) ʠ ʩʫʱʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʤʘ (�k�b�k�l�_�f�Z�� �k��
�f�Z�d�k�b�f�Z�e�v�g�h�c���g�h�j�f�h�c���j�_�Z�d�p�b�b). 

ʉʫʱʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʤʘ ʚʥʦʩʠʪ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʫʶ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʪʢʠ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪ.ʢ. ʚʝʨʦʷʪʥʦʩʪʴ ʝʸ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚʳʰʝ [2]. 

ɽʱʸ ʦʜʥʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

[3] ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʘʜʘʧʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʤʘ ʥʝ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ 

ʬʘʪʘʣʴʥʳ ʜʣʷ ʠʥʜʠʚʠʜʘè [4]. 

ɼʦʤʠʥʠʨʫʶʱʘʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʘʢʪʠʚʥʦ ʚʦʚʣʝʢʘʪʴ ʚ ʧʨʦʮʝʩʩ 

ʘʜʘʧʪʘʮʠʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʦ ʧʨʠʥʮʠʧʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ, 

ʫʩʠʣʠʚʘʷ ʠʣʠ ʩʥʠʞʘʷ ʠʭ ʘʢʪʠʚʥʦʩʪʴ. ɼʘʥʥʳʡ ʬʘʢʪ, ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʠʥʛʠʙʠʨʦʚʘʥʠʝ, ʪʦʥʠʟʠʨʦʚʘʥʠʝ), ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ. 

ʆʩʦʙʝʥʥʦ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʪʘʢʦʤʫ ʚʣʠʷʥʠʶ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʩ ʥʠʟʢʦʡ 

ʥʦʨʤʦʡ ʨʝʘʢʮʠʠ, ʪ. ʢ. ʚʝʨʦʷʪʥʦʩʪʴ ʫʛʥʝʪʝʥʠʷ ʠʭ ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʜʦʤʠʥʠʨʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʠʟʤʘ ʚʳʰʝ.  

ʂʦʤʧʣʝʢʩʥʳʡ ʫʯʝʪ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʪʦʨʥʦʡ ʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤ ʚ ʠʥʪʝʨʝʩʘʭ ʚʳʷʚʣʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ.  

ʌʝʥʦʤʠʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʦʨʤʘʤʠ 

ʨʝʘʢʮʠʠ ʚʠʩʮʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʠ ʤʘʪʨʠʮʝʡ ʤʝʞʩʠʩʪʝʤʥʳʭ ʢʦʨʨʝʣʷʮʠʡ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ (ʠʥʛʠʙʠʨʦʚʘʥʠʝ, ʪʦʥʠʟʠʨʦʚʘʥʠʝ) 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ ʤʝʞʜʫ ʩʦʙʦʡ [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʤʠʤʦ ʩʠʩʪʝʤʳ, ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʜʚʝʨʞʝʥʥʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ, ʚʳʷʚʣʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ-ʤʠʰʝʥʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʚ ʝʸ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ (ʩʫʱʝʩʪʚʝʥʥʦʡ ʠ ʎʅʉ). 

ʇʨʦʚʝʜʝʤ ʧʘʨʘʣʣʝʣʴ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩ ʨʘʟʚʠʪʠʝʤ ʝʜʠʥʦʡ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʜʣʷ ʞʠʚʳʭ ʠ ʥʝʞʠʚʳʭ ʦʙʲʝʢʪʦʚ, çʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠè 

(Kolchinsky ɸ., Wolper D.H., 2018) [6]. ɽʸ ʮʝʣʴ - ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʦʨʠʶ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʜʠʥʘʤʠʢʝ ʩʠʩʪʝʤʳ ʚ ʜʘʥʥʦʡ ʩʨʝʜʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʨʦʰʣʦʡ 

ʠʩʪʦʨʠʠ. 

ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʘʩʧʝʢʪʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠ  - ʷ  ʩʤʳʩʣʦʚʳʝ. Cʝʤʘʥʪʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʠʦʣʦʛʠʠ [7,8], 

ʪ.ʢ. ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʠʩʪʝʤʘ 

çʥʘʩʪʨʦʝʥʘè, ʯʪʦʙʳ ʦʙʣʘʜʘʪʴ ʪʦʣʴʢʦ ʪʦʡ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ [9]. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ 

ʥʦʚʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙʲʝʢʪʘ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʟʥʘʯʝʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʚʳʞʠʚʘʥʠʷ, 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʅʦ ʪʘʢʠʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʦʨʛʘʥʠʟʤʘ ʚ 

ʬʝʥʦʤʠʢʝ ʷʚʣʷʶʪʩʷ ʥʦʨʤʳ ʨʝʘʢʮʠʠ ʝʛʦ ʩʠʩʪʝʤ. ɽʱʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʪʘʢʦʡ 

ʚʳʚʦʜ ʚʣʠʷʝʪ ʪʝʟʠʩ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʯʪʦ çʚʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ 



246 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʤʘʥʪʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ,è  ʠ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʳ çʦʧʪʠʤʘʣʴʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ çʩʦʜʝʨʞʘʥʠʷè ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ è.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʟ ʪʝʦʨʠʠ ʬʝʥʦʤʠʢʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʳ 

ʆʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʠʰʴ ʧʨʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʠ ʥʦʨʤʘʤ ʨʝʘʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ.  ʉʤʳʩʣ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʦʦʙʲʝʢʪʘ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ 

ʩʦʭʨʘʥʝʥʠʝ ʧʦʩʪʦʷʥʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ, ʪ.ʝ. ʤʠʥʠʤʠʟʘʮ ʷʠ  

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʠʭ ʥʦʨʤ ʨʝʘʢʮʠʠ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ ʠʜʝʷ ʐʨʸʜʠʥʛʝʨʘ [10], ʘ 

ʪʘʢʞʝ ɹʨʠʣʣʶʵʥʘ [11] ʩʦʭʨʘʥʝʥʠʷ ʞʠʚʳʭ ʩʠʩʪʝʤ ʚ ʥʠʟʢʦʤ ʵʥʪʨʦʧʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʨʛʘʥʠʟʤʳ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʠʟʢʦʝ ʵʥʪʨʦʧʠʡʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʦ ʠ 

ʧʦʩʪʦʷʥʥʦ ʧʨʠʦʙʨʝʪʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʜʣʷ 

ʵʪʦʛʦ [12]. ʋʤʝʥʴʰʘʶʱʘʷʩʷ ʵʥʪʨʦʧʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. ʅʦʨʤʳ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʜʝʢʩʘ ʥʘʧʨʷʞʝʥʠʷ ʝʛʦ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʨʘʚʥʦ 124 

ʝʜʠʥʠʮʘʤ [13]. ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ, ʚʠʜʘ ʩʧʦʨʪʘ, ʧʠʪʘʥʠʷ, ʤʝʩʪʘ ʦʪʜʳʭʘ ʠʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʚʦʡʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʤʘ [14], ʪ.ʢ. ʥʦʨʤʳ ʨʝʘʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʦʡ ʪʝʦʨʠʝʡ ʠʥʬʦʨʤʘʮʠ ,ʠ  ʧʦʥʷʪʠʝ "ʩʝʤʘʥʪʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ" ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ ʠ ʝʝ ʦʢʨʫʞʝʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʦ çʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠè, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʥʳʝ ʤʦʜʝʣʠ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʬʝʥʦʤʠʢʘ ʧʨʠ ʨʘʩʩʤʘʪʨʝʥʠʠ ʦʙʲʝʢʪʘ (ʦʨʛʘʥʠʟʤʘ), 

ʠʩʭʦʜʠʪ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʩʪʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. ɹʦʣʝʝ ʪʦʛʦ, ʜʦʧʫʩʢʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʢ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ, ʧʩʠʭʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʙʫʜʴ ʪʦ ʢʣʠʤʘʪ, ʚʝʱʝʩʪʚʦ (ʣʝʢʘʨʩʪʚʦ, ʧʠʪʘʥʠʝ), 
ʙʠʦʦʙʲʝʢʪ ʠ ʪ.ʧ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʮʝʥʥʦʩʪʠ ʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ ʜʣʷ ʜʨʫʛʦʛʦ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʨ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʧʘʮʠʝʥʪ-ʣʝʢʘʨʩʪʚʦ, ʧʘʮʠʝʥʪ-ʧʠʪʘʥʠʝ, ʧʘʮʠʝʥʪ-ʧʨʦʬʝʩʩʠʷ, ʧʘʮʠʝʥʪ ï 

ʤʝʩʪʦ ʦʪʜʳʭʘ, ʧʘʮʠʝʥʪ-ʚʠʜ ʩʧʦʨʪʘ ʠ ʪ.ʧ.). ʅʦʨʤʳ ʨʝʘʢʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʷʶʪ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʝʨʤʠʥʘʭ ʢʦʣʠʯʝʩʪʚʘ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢ ʚʳʞʠʚʘʥʠʶ, ʩʦʭʨʘʥʝʥʠʶ 

ʠ ʨʘʟʚʠʪʠʶ. 
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Abstract: Mortality rates are the most important medical and demographic indicators that 

reflect a comprehensive assessment of the health of the population. This paper studied the 

dynamics of the number of deaths by the main classes of causes of death among the 

population of the Pskov region for 2015-2019. Data from Rosstat (Federal Service of 

State Statistics) was used. The mortality rates of the population of the Pskov region 

significantly exceeded the mortality rates of the population of the Russian Federation and 

the Northwestern Federal District, but there is a positive trend in these indicators. 

Key words: General mortality. Mortality from neoplasms. Mortality from diseases of the 

circulatory system. Mortality from respiratory diseases. Mortality from diseases of the 

digestive system. 

 

ɿʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ, ʤʝʜʠʮʠʥʩʢʠʤ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʦʪ ʵʢʦʣʦʛʠʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʂ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʤʝʜʠʢʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ [2,3]. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʘʞʥʝʡʰʠʭ ʤʝʜʠʢʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʩʣʫʞʘʪ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʦʮʝʥʢʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʛʠʦʥʦʚ ʚ 

ʮʝʣʦʤ [2]. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 07.05.2018 ʛ. ˉ204 "ʆ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘ" ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: ʢ 2024 ʛʦʜʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (ʜʦ 350 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʜʦ 450 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʩʤʝʨʪʥʦʩʪʠ ʦʪ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ (ʜʦ 185 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ), ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ (ʜʦ 4,5 ʩʣʫʯ ʚʝʘ  ʥʘ 1 ʪʳʩ. ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ). 

�P�_�e�v���b�k�k�e�_�^�h�\�Z�g�b�y�� ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʯʠʩʣʘ ʫʤʝʨʰʠʭ ʧʦ ʦʩʥʦʚʥʳʤ 

ʢʣʘʩʩʘʤ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 2015 ʧʦ 2019 ʛʛ. (ʥʘ 

100000 ʥʘʩʝʣʝʥʠʷ). 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʤʝʨʪʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʟʘ 2015-2019 ʛʛ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel 2010. 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʚ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʜʦʣʞʘʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʢʘʢ ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ, 

ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʈʠʩʫʥʦʢ 1-

5). 
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ʈʠʩʫʥʦʢ 3 ï ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 2015 

ʧʦ 2019 ʛʛ. (ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ) 

ɺ ʜʠʥʘʤʠʢʝ ʟʘ 5 ʣʝʪ ʯʠʩʣʦ ʫʤʝʨʰʠʭ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʚ 

ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʥʠʟʠʣʦʩʴ ʥʘ 4,7% ʩ 69,5 ʩʣʫʯ ʚʝʘ  (2015 ʛ.) ʜʦ 66,2 ʩʣʫʯ ʚʝʘ  (2019 

ʛ.) ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ʦʪʤʝʯʝʥʦ ʚ 2017 ʛʦʜʫ ï 72,4 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ (ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʇʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ 2015 ʧʦ 2019 ʛʛ. (ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ) 

ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 6,1% ʩ 95,3 (2015 ʛ.) ʜʦ 89,5 (2019 ʛ.) ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ (ʈʠʩʫʥʦʢ 

5). ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 

ʦʪʤʝʯʝʥʦ ʚ 2015 ʛʦʜʫ ï 95,3 ʩʣʫʯʘʝʚ ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 5 ï ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʇʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ 2015 ʧʦ 2019 ʛʛ. (ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ) 

ɿʘʢʣʶʯʝʥʠʝ: ʉ 2015 ʧʦ 2019 ʛʛ. ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʇʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʝʩʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʜʠʥʘʤʠʢʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʚ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʥʠʟʠʣʦʩʴ ʯʠʩʣʦ ʫʤʝʨʰʠʭ ʦʪ ʚʩʝʭ ʙʦʣʝʟʥʝʡ (ʥʘ 7,3%), ʯʠʩʣʦ 

ʫʤʝʨʰʠʭ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (ʥʘ 6,1%), ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ (ʥʘ 4,7%), ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʥʘ 0,3%), ʥʦ 

ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʫʤʝʨʰʠʭ ʦʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʥʘ 3,7%). ʇʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ ʥʘʙʣʶʜ ʴʩʦʣʘ  ʚ 2015 ʛ. (1820,8 ʠ 95,3 ʩʣʫʯʘʝʚ ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

ʠ ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ï ʚ 2017 ʛ. (72,4 ʠ 1094,5 ʥʘ 100000 

ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ï ʚ 2019 ʛ. (264,1 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ). 

ɼʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʳ 

ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

"ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ". 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɸʥʘʣʠʟ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 12 ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ 
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ВЛИЯНИЕ ТЕМПЕРАТУРЫ АТМОСФЕРНОГО ВОЗДУХА НА 

НЕИНФЕКЦИОННУЮ ЗАБОЛЕВАЕМОСТЬ НАСЕЛЕНИЯ ГОРОДА 

МОСКВЫ В 2000 - 2019 ГГ. 
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ɸʥʥʦʪʘʮʠʷ: ʇ ʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʛ. ʄʦʩʢʚʳ ʚ ʜʠʥʘʤʠʢʝ ʟʘ 2000-2019 ʛʛ. ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʜʘʞʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʯʠʥʷʝʪ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʧʨʠʯʠʥʘʤ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

(ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ʠ ʜʨ.). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ɿ: ʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠ ʂ .ʷ ʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠ .ʷ

ʣʂ ʠʤʘʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠ ʂ .ʷ ʦʨʨʝʣʷʮʠʷ. 

 

TCAPMI  OF  RIA CIREHPSOMTA TEMPERATURE ON ELBACINUMMOC-NON  

I YTIDIBROM N THE MOSCOW CITY POPULATION IN 2009-2019 

Mikhailov A.V., Sudakova E.V., Osipova E.M., Skvortsov S.A., Bestujeva E.V., 

Dvoryanov V.V. 
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Abstract. The paper analyzes data on non-communicable diseases in the population of 

Moscow in dynamics for 2000-2019 and their relationship to the observed climate 

changes. It is confirmed that even short-term increase in average temperatures combined 

with increased levels of air pollution causes damage to health due to the aggravation of 

diseases of the cardiovascular system, respiratory organs (chronic bronchitis, bronchial 

asthma, etc.). 

Key words M: orbidit C .y limatic condition D .s iseases sensitive to climat C .e orrelation. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ɺ ʛʦʨʦʜʘʭ ʠʟʤʝʥʝʥ ʝʠ  

ʢʣʠʤʘʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʇʦ ʦʮʝʥʢʘʤ ɺʆɿ ʚ ɽʚʨʦʧʝ ʝʞʝʛʦʜʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 

ʦʪ 1 ʜʦ 10% ʩʤʝʨʪʝʡ ʩʨʝʜʠ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʘ ʚ ʤʠʨʝ - ʙʦʣʝʝ 150 ʪʳʩʷʯ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʤʝʨʪʝʡ ʠ 5,5 ʤʣʥ. ʣʝʪ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʛʦʜ. ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 

0,3% ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʠ 0,4% ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʪ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ 2050 ʛʦʜʫ ʦʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʝʱʝ 

ʧʨʠʤʝʨʥʦ ʥʘ 1 - 1,5% [1]. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʣʠʤʘʪʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʦʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠ ,ʠ  ʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʦʞʠʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ (ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ) ʥʘʩʝʣʝʥʠʷ[2]. ʆʮʝʥʢʘ ʨʠʩʢʦʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʧʦʪʝʨʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʘʞʥʝʡʰʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʨ ʧʦ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. ɺ 2012 ʛʦʜʫ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ  

ʄʈ 2.1.10.0057-12 çʆʮʝʥʢʘ ʨʠʩʢʘ ʠ ʫʱʝʨʙʘ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ 

ʥʘʩʝʣʝʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʜʦʢʫʤʝʥʪʦ ,ʤ  ʢ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʦʪʥʦʩʷʪʩʷ: 

- ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ: ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ (J00 - J22), 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ (J30), ʭʨʦʥʠʯʝʩʢʠʝ ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ (J40 - J44), 

ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (J45); 

- ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ: ʙʦʣʝʟʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʢʨʦʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ (I10 - I15), ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (I20 - 

I25), ʥʘʨʫʰʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (I44 - I49), ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ 

ʙʦʣʝʟʥʠ (I60 - I69); 

- ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (E10 - E14); 

- ʪʨʘʚʤʳ, ʦʪʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ: 

ʪʨʘʚʤʳ (S00 - T14), ʦʪʤʦʨʦʞʝʥʠʷ (T33 - T35), ʫʪʦʧʣʝʥʠʷ (W69 - W70), ʩʫʠʮʠʜʳ 

(X60 - X84); 

- ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ: ʘʣʢʦʛʦʣʴʥʳʝ ʧʩʠʭʦʟʳ (F10); 

- ʘ ʪʘʢʞʝ ʨʷʜ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ, ʦʪʥʦʩʷʪʩʷ: 

- ʜʝʪʠ (ʦʪ 0 ʜʦ 17 ʣʝʪ); 

- ʣʠʮʘ ʧʦʞʠʣʦʛʦ (60 ʣʝʪ ʠ ʩʪʘʨʰʝ) ʠ ʧʨʝʩʪʘʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ (75 ʣʝʪ ʠ ʩʪʘʨʰʝ); 

- ʣʠʮʘ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʪʨʘʜʘʶʱʠʝ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʙʦʣʝʟʥʷʤʠ ʥʝʨʚʥʦʡ, ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʠ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ; 

- ʣʠʮʘ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʪʢʨʳʪʦʤ 

ʚʦʟʜʫʭʝ; 

- ʢʦʨʝʥʥʳʝ ʥʘʨʦʜʳ [3]. 

ʇʦ ʜʘʥʥʳʤ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠ  :ʷ ʜʝʪʠ (0-14 ʣʝʪ), ʧʦʜʨʦʩʪʢʠ (15-17ʣʝʪ) 

ʠ ʚʟʨʦʩʣʳʝ (18 ʣʝʪ ʠ ʩʪʘʨʰʝ  ,) ʩʚʷʟʘʥʥʦʡ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʜʠʥʘʤʠʢʝ 

ʟʘ 2000-2019ʛʛ.  

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʄʦʩʢʚ ,ʳ  ʩʨʝʜʠ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2000-2019ʛʛ. ʦʪʤʝʯʘʶʪʩʷ ʧʝʨʠʦʜʳ ʧʦʜʲʝʤʘ ʠ 

ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ɺ ʜʠʥʘʤʠʢʝ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 13%, ʫ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ 

ʥʘ 17,5%, ʫ ʜʝʪʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ (ʫʚʝʣʠʯʠʣʘʩʴ ʚʩʝʛʦ ʥʘ 1,5%). 
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ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʟʘ ʚʝʩʴ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚʝʜʫʱʠʤʠ ʙʦʣʝʟʥʷʤʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 

ɺ ʜʠʥʘʤʠʢʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʵʪʠʭ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ 7,5%, ʧʦʜʨʦʩʪʢʦʚ  - ʥʘ 3,7%, ʠ ʩʥʠʞʝʥʠʝ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʥʘ 33,4%. ʇʨʦʛʥʦʟʥʳʝ ʨʘʩʯʝʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʤ 

ʫʚʝʣʠʯʝʥ ʠʠ  ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʚ ʙʣʠʞʘʡʰʠʝ ʜʚʘ ʛʦʜʘ. 

ʉ 2009 ʛ. ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠ ʘʢ ʷ ʢ 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ. ʊʘʢ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʨʠʥʠʪʦʤ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʘ 2000-2019ʛʛ. ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,6 ʨʘʟʘ, ʘ ʩʨʝʜʠ 

ʧʦʜʨʦʩʪʢʦʚ  - ʥʘ 41,3 ,%  ʠ ʦʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ. ʉʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʵʪʦʡ ʥʦʟʦʣʦʛʠʝʡ ʩʥʠʟʠʣʘʩʴ ʚ 2,5 ʨʘʟʘ. 

ʋʚʝʣʠʯʠʣʘʩʴ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʥʘ 

16,8%, ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʵʪʦʡ ʙʦʣʝʟʥʴʶ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ 

3,9%, ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʠ ʜʝʪʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʩʥʠʞʘʝʪʩʷ ʥʘ 

37,9%. ɺ ʙʣʠʞʘʡʰʠʝ ʜʚʘ ʛʦʜʘ ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʩʦʭʨʘʥʷʪʩʷ. 

ɺ ʜʠʥʘʤʠʢʝ ʟʘ 2000-2019ʛʛ. ʩʨʝʜʠ ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʦʪʤʝʯʘʝʪʩʷ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɿʘ ʵʪʠ ʛʦʜʳ ʩʨʝʜʠ 

ʧʦʜʨʦʩʪʢʦʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,2 ʨʘʟʘ, ʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ  - ʚ 

1,6 ʨʘʟ ,ʘ  ʠ ʦʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ. ʋ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 8,3%. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʩʪʸʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ: ʪʘ ,ʢ  ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʩʨʝʜʠ 

ʧʦʜʨʦʩʪʢʦʚ  - ʚ 2,1 ʨʘʟʘ, ʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ  - ʚ 1,5 ʨʘʟʘ. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʢʘʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ 

ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. 

ʉʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʨʘʩʪʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱ ʠʤʠ ʩʷ ʧʦʚʳʰʝʥʥʳʤ ʢʨʦʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ ʥʘ 17,2 ,%  ʠ ʦʞʠʜʘʝʪʩʷ ʠʭ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʣʠʤʘʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ ʚ 2000-2019ʛʛ. ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʩʨʝʜʥʝʡ ʧʨʷʤʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 0,3-0,5) ʪʝʤʧʝʨʘʪʫʨʳ ʩ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ ʙʦʣʝʟʥʷʤʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʪʨʘʚʤʘʤʠ ʠ ʦʪʨʘʚʣʝʥʠʷʤʠ; 

ʜʝʪʝʡ 0-14 ʣʝʪ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʙʦʣʝʟʥʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʢʨʦʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʪʨʘʚʤʘʤʠ ʠ ʦʪʨʘʚʣʝʥʠʷʤʠ; 

ʚʟʨʦʩʣʳʭ 18 ʣʝʪ ʠ ʩʪʘʨʰʝ  - ʙʦʣʝʟʥʷʤʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ, ʙʦʣʝʟʥʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʧʦʚʳʰʝʥʥʳʤ ʢʨʦʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ. 

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʣʘʙʘʷ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 0,04-0,2) ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʧʦʜʨʦʩʪʢʦʚ ʙʦʣʝʟʥʷʤʠ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘʩʪʤʦʡ ʠ ʘʩʪʤʘʪʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ; ʜʝʪʝ - ʡ  ʙʦʣʝʟʥʷʤʠ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 
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ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ ʚ ʧʝʨʠʦʜ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 2000-200  6 ʛʛ., ʣʝʪʦʤ 201  0 ʛ. 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʜʘʞʝ ʦʪ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚʦʟʤʦʞʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ [4]. ɺ ʫʢʘʟʘʥʥʳʝ 

ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʦʪʤʝʯʝʥ ʨʦʩʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʦʙʦʩʪʨʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (ʭʨʦʥʠʯʝʩʢʠʡ 

ʙʨʦʥʭʠʪ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ʠ ʜʨ.). ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʪʘʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ: ʧʦʞʠʣʳʝ ʣʶʜʠ, ʜʝʪʠ, ʘ ʪʘʢʞʝ ʣʠʮʘ, 

ʩʪʨʘʜʘʶʱʠʝ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [4]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳ ʝʞʝʜʥʝʚʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʠʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʟʘ ʥʝʜʝʣʶ ʠʣʠ 

ʤʝʩʷʮ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʤʝʨʪʝʡ, ʟʘʙʦʣʝʚʘʥʠʡ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ, ʦʙʨʘʱʝʥʠʡ ʟʘ ʩʢʦʨʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʝʞʝʜʥʝʚʥʳʝ 

ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ [3]. 

ɼʘʣʴʥʝʡʰʝʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ ʛ. 

ʄʦʩʢʚʝ ʠ ʝʸ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ: 

- ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʢʣʠʤʘʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʝʞʝʜʥʝʚʥʦʤ ʨʝʞʠʤʝ ʩ ʛʨʫʧʧʠʨʦʚʢʦʡ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʟʘ ʥʝʜʝʣʶ ʠ/ʠʣʠ ʤʝʩʷʮ. 

- ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʚ ʝʞʝʜʥʝʚʥʦʤ 

ʨʝʞʠʤʝ, ʘ ʪʘʢʞʝ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ, ʦʙʨʘʱʝʥʠʡ ʟʘ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʦ 

ʢʣʠʤʘʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ ʡʝʣ . 
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Abstract: F unctional reserves and levels of adaptation to the factors of the 
working environment were investigated in 100 operators and 96 drivers of an oil refinery 
using the method of variational pulsometry. It was found that 16.7% of operators and 
21.6% of drivers had reduced body reserves; 29.1% of operators and 65.3% of drivers are 
significantly reduced, and the rest are sufficient functional reserves. It is proved that with 
an increase in the length of service in both professional groups, the adaptive functional 
reserves of the body decrease. 
Key words: F unctional reserve B .s iological adaptatio O .n perator O .s perators of an oil 
refinery. 
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�P�_�e�v ï ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʦʧʝʨʘʪʦʨʦʚ 

ʠ ʤʘʰʠʥʠʩʪʦʚ ʢ ʬʘʢʪʦʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ.   

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� ʋ 100 ʦʧʝʨʘʪʦʨʦʚ ʠ ʫ 96 ʤʘʰʠʥʠʩʪʦʚ 

ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʦʧʝʨʘʪʦʨʦʚ ʠ ʤʘʰʠʥʠʩʪʦʚ ʢ ʫʩʣʦʚʠʷʤ ʠ ʬʘʢʪʦʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ 

ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʧʫʣʴʩʦʤʝʪʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʘʨʜʠʦʨʠʪʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ORTO-expert [3]. 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʡ 

ʧʨʦʙʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʦʝʤ ʠʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ ʫʚʝʣʠʯʠʣʩʷ ʫ ʦʧʝʨʘʪʦʨʦʚ ʚ 1,4 ʨʘʟʘ 

(ʩ 248,16Ñ32,75 ʝʜ. ʜʦ 358,43Ñ54,75 ʝʜ., ʨÒ0,05), ʘ ʫ ʤʘʰʠʥʠʩʪʦʚ  - ʚ 4,1 ʨʘʟʘ (ʩ 

120,05Ñ76,77 ʝʜ. ʜʦ 502,95Ñ64,97 ʝʜ., ʨÒ0,05), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʛʫʣʷʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 29,5% ʦʧʝʨʘʪʦʨʦʚ ʠ ʣʠʰʴ 

13,3% ʤʘʰʠʥʠʩʪʦʚ ʠʤʝʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤ ,ʘ  ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʚʳʷʚʣʝʥ ʫ 

12,4% ʦʧʝʨʘʪʦʨʦʚ ʠ ʫ 10,5% ʤʘʰʠʥʠʩʪʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʳʚ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʩʨʝʜʠ ʤʘʰʠʥʠʩʪʦʚ ʙʳʣ ʚ 1,6 ʨʘʟʘ ʯʘʱʝ, 

ʯʝʤ ʩʨʝʜʠ ʦʧʝʨʘʪʦʨʦʚ (ʈʠʩʫʥʦʢ)   

 

 
ʈʠʩʫʥʦʢ ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ ʠ ʤʘʰʠʥʠʩʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʘʜʘʧʪʘʮʠʠ (%) 

 

ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʫ ʨʘʙʦʯʠʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʫʜʦʚʦʛʦ ʩʪʘʞʘ. ʋ ʚʳʩʦʢʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʚʳʷʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʫ 

ʚʳʩʦʢʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʜʦ 525,4Ñ1,17 ʝʜ. ʧʨʠ ʜʘʥʥʳʭ 203,2Ñ79,9 ʝʜ. ʫ 

ʤʘʣʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ (ʨÒ0,05). ʋ ʚʳʩʦʢʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥʠʩʪʦʚ 

ʠʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʩʦʩʪʘʚʣʷʣ 197,4Ñ58,5 ʝʜ., ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʫ ʤʘʣʦʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ  - 177,2Ñ32,6 ʝʜ. (ʨÓ0,05). 
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�q�b�k�e�h�� �j�Z�[�h�q�b�o�� �k�� �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�f�� �m�j�h�\�g�_�f�� �[�b�h�e�h�]�b�q�_�k�d�h�c�� �Z�^�Z�i�l�Z�p�b�b���� �L�Z�d����
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�L�Z�[�e�b�p�Z���± �J�Z�k�i�j�_�^�_�e�_�g�b�_���j�Z�[�h�q�b�o���g�_�n�l�_�o�b�f�b�q�_�k�d�h�]�h���i�j�_�^�i�j�b�y�l�b�y���\���a�Z�\�b�k�b�f�h�k�l�b 
�h�l���m�j�h�\�g�y���[�b�h�e�h�]�b�q�_�k�d�h�c���Z�^�Z�i�l�Z�p�b�b�������� 

 
�M�j�h�\�_�g�v��
�[�b�h�e�h�]�b�q�_�k�d�h�c��
�Z�^�Z�i�l�Z�p�b�b 

�h�i�_�j�Z�l�h�j�u �f�Z�r�b�g�b�k�l�u 

�l�j�m�^�h�\�h�c���k�l�Z�` 

�”�����e�_�l 6-10 
�e�_�l 

�•�������e�_�l �”�����e�_�l 6-10 
�e�_�l 

�•�������e�_�l 

�M�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�c 28,6 36,8 27,4 25,0 11,1 9,0 

�G�Z�i�j�y�`�_�g�b�_ 37,1 36,8 31,4 50,0 61,7 29,4 

�G�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�c 5,7 21,0 13,8 8,3 7,2 38,2 

�K�j�u�\ 28,6 5,4 27,4 16,7 20,0 23,4 

 
�A�Z�d�e�x�q�_�g�b�_�� �M�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �m�� �f�Z�r�b�g�b�k�l�h�\�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �h�i�_�j�Z�l�h�j�Z�f�b��
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РАСЧЕТНОЕ ПРОГНОЗИРОВАНИЕ УРОВНЕЙ ЭЛЕКТРОМАГНИТНЫХ 

ПОЛЕЙ РАДИОЧАСТОТНОГО ДИАПАЗОНА НА ОТКРЫТЫХ ПАЛУБАХ 

СОВРЕМЕННЫХ СУДОВ РЫБОПРОМЫСЛОВОГО ФЛОТА  
ʅʠʢʠʪʠʥʘ ɺ.ʅ., ɼʫʙʨʦʚʩʢʘʷ ɽ.ʅ., ʂʘʣʠʥʠʥʘ ʅ.ʀ., ʃʷʰʢʦ ɻ.ɻ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʪʝʥʥʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʛʦ ʠ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʘʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ 

ʬʣʦʪʘ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ. ʇʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʜʦʧʫʩʪʠʤʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ 

ʵʢʠʧʘʞʘ ʥʘ ʦʪʢʨʳʪʳʭ ʧʘʣʫʙʘʭ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʵʢʠʧʘʞʘ ʦʪ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. ʉʫʜʘ. ʈʘʩʯʝʪʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 
CALCULATED PREDICTION OF RADIO FREQUENCY 

ELECTROMAGNETIC FIELD LEVELS ON OPEN DECKS OF MODERN 
FISHING FLEET  

Nikitina V.N., Dubrovskaya E.N., Lyashko G.G., Kalinina N.I. 

�)�H�G�H�U�D�O���6�W�D�W�H���%�X�G�J�H�W�D�U�\���,�Q�V�W�L�W�X�W�L�R�Q���R�I���V�F�L�H�Q�F�H���©�1�R�U�W�K-West scientific center of hygiene 
�D�Q�G���S�X�E�O�L�F���K�H�D�O�W�K�ª�������Q�G���6�R�Y�H�W�V�N�D�\�D���V�W�U�������������6�W�����3�H�W�H�U�V�E�X�U�J���������������������5�X�V�V�L�D�����Q�L�N�L�W�L�Q�D�#�V-

znc.ru 
 
Abstract: T he paper presents the results of computational forecasting of the levels of 

electromagnetic fields generated by antennas of modern radio transmitting and radio 

navigation equipment on automated vessels of the fishing fleet. The results were 

evaluated for compliance with the requirements of sanitary rules and regulations. The 

calculation of the permissible time spent by the crew on open decks is carried out, and 

recommendations are given for protecting the crew from electromagnetic fields 

Keywords: Electromagnetic fields. Courts. The calculated prediction. Electromagnetic 

safety. 

 

�:�d�l�m�Z�e�v�g�h�k�l�v�� ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʜʦ 2030 ʛʦʜʘ ,è  ʥʘʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʨʫʧʥʦ- ʠ 

ʩʨʝʜʥʝ-ʪʦʥʥʘʞʥʳʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʝ ʩʫʜʘ ʚʳʧʫʩʢʘʶʪʩʷ ʥʘ ʚʝʨʬʷʭ ʈʦʩʩʠʠ ʧʦ ʥʦʚʳʤ ʧʨʦʝʢʪʘʤ. 

ʉʫʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʈʦʩʩʠʠ ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 600 ʧʨʝʜʧʨʠʷʪʠʡ, 42% ʢʦʪʦʨʳʭ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ [1,2]. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʫʜʦʚ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦʪʘ ʠ ʥʘ ʚʝʨʬʷʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 
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ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʝ ʩʫʜʘ ʦʩʥʘʱʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʤʠ ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘʥʪʝʥʥʳ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ 

(ʕʄʇ) ʥʘ ʦʪʢʨʳʪʳʭ ʧʘʣʫʙʘʭ ʠ ʥʘʜʩʪʨʦʡʢʘʭ ʩʫʜʦʚ ʚ ʟʦʥʘʭ ʧʨʝʙʳʚʘʥʠʷ ʵʢʠʧʘʞʘ [3]. 

ɼʣʷ ʟʘʱʠʪʳ ʵʢʠʧʘʞʘ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʇ ʨʘʜʠʦʯʘʩʪʦʪ ʉʘʥʇʠʅ 

2.5.2/2.2.4.1989-06 çʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʥʘ ʧʣʘʚʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ ʠ ʤʦʨʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʷʭ. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠè ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ (ʇɼʋ) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʯʝʪʥʦʤʫ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʕʄʇ ʨʘʜʠʦʯʘʩʪʦʪ ʦʪ ʘʥʪʝʥʥ ʩʨʝʜʩʪʚ ʨʘʜʠʦʩʚʷʟʠ 

ʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ (ʈʃʉ) ʥʘ ʦʪʢʨʳʪʳʭ ʧʘʣʫʙʘʭ ʠ ʥʘʜʩʪʨʦʡʢʘʭ. ʅʘ ʵʪʘʧʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ ʨʘʩʯʝʪʳ ʫʨʦʚʥʝʡ ʕʄʇ ʚʳʧʦʣʥʷʶʪʩʷ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ: ʈɼ 5ʈ.8713-93 

çɸʧʧʘʨʘʪʫʨʘ ʨʘʜʠʦʩʚʷʟʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʠ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʩʫʜʦʚ ʦʪ ʦʙʣʫʯʝʥʠʷè ʠ ʈɼ 5ʈ.8903ï96 

çɸʧʧʘʨʘʪʫʨʘ ʨʘʜʠʦʩʚʷʟʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʠ. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʟʘʱʠʪʝ 

ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪ ʦʙʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠè. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ 

ʨʘʩʯʝʪʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʨʦʚʥʝʡ ʕʄʇ ʦʪ ʘʥʪʝʥʥ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʶʪ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʕʄʇ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʫʨʦʚʥʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʧʨʠ ʚʨʘʱʝʥʠʠ ʘʥʪʝʥʥʳ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʈʃʉ [4]. 

ɺ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʧʘʨʘʤʝʪʨʘʭ ʕʄʇ ʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʘʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦ ʘʪ , ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʪʝʥʥʘʤʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʳʭ 

ʧʘʣʫʙʘʭ ʠ ʥʘʜʩʪʨʦʡʢʘʭ ʩʫʜʦʚ ʚ ʟʦʥʘʭ ʧʨʝʙʳʚʘʥʠʷ ʵʢʠʧʘʞʘ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʧʦʩʪʘʥʦʚʢʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

�P�_�e�v�� ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʪʝʥʥʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʛʦ ʠ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʘʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʕʄʇ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ. 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u. ʈʘʩʯʝʪʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʨʦʚʥʝʡ ʕʄʇ 

ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʩʯʝʪʫ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʧʦ ʈɼ 5ʈ.8713-93, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʉʇʙɻʄʊʋ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʚ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʈʌ ʧʦʜ ˉ 2018619969 ʚ 

2018 ʛʦʜʫ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ 

(ʇʇʕ) ʠʣʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʩʪʘʥʮʠʡ ʠ ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʩ ʫʯʝʪʦʤ ʚʳʩʦʪʳ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʥʳ, ʩ 

ʟʘʜʘʥʥʳʤ ʰʘʛʦʤ ʥʘ ʚʳʩʦʪʝ 1,8 ʤ ʦʪ ʧʘʣʫʙʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ 

ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʦʪʢʨʳʪʳʭ ʧʘʣʫʙʘʭ ʠ 

ʥʘʜʩʪʨʦʡʢʘʭ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʝʢʪʳ 3-ʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ. ʀʟʫʯʘʣʘʩʴ ʘʨʭʠʪʝʢʪʫʨʘ ʢʘʞʜʦʛʦ ʩʫʜʥʘ, ʩʦʩʪʘʚ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʘʪʯʠʢʦʚ ʨʘʜʠʦʩʚʷʟʠ, ʩʪʘʥʮʠʡ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʚʷʟʠ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ, ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʠ ʚʳʩʦʪ ʧʦʜʚʝʩʘ ʘʥʪʝʥʥ. ɼʣʷ 

ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʩʪʘ ʚʦʟʤʦʞʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ 

ʣʠʯʥʦʛʦ ʩʦʩʪʘʚ ,ʘ  ʠ ʚʳʙʨʘʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ. ɺʳʙʦʨ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʟʘʚʠʩʝʣ ʦʪ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʩʫʜʥʘ, ʦʪ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʠ 

ʚʳʩʦʪʳ ʧʦʜʚʝʩʘ ʘʥʪʝʥʥ. 
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�J�_�a�m�e�v�l �Z�l �u�� ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠ ,ʠ  ʘʥʪʝʥʥʳ ʧʝʨʝʜʘʪʯʠʢʦʚ 

ʩʚʷʟʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʝʨʭʥʝʤ ʤʦʩʪʠʢʝ, ʘʥʪʝʥʥʳ ʩʫʜʦʚʦʡ ʟʝʤʥʦʡ ʩʪʘʥʮʠʠ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ ʘʥʪʝʥʥʳ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ - ʥʘ ʤʘʯʪʝ. ɺʳʧʦʣʥʝʥʥʳʝ 

ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʫʨʦʚʥʠ ʇʇʕ ɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʪʝʥʥʘʤʠ ʈʃʉ çFURUNOè FAR-212 ,7  ʩʦʩʪʘʚʠʣʠ: ʥʘ ʢʨʳʰʝ ʭʦʜʦʚʦʛʦ 

ʤʦʩʪʠʢʘ  - 48,1-89,6 ʤʢɺʪ/ʩʤ2, ʥʘ ʧʘʣʫʙʝ ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ, ʧʘʣʫʙʝ ʶʪʘ, ʧʘʣʫʙʝ ʙʘʢʘ  - 

21,8-50,7 ʤʢɺʪ/ʩʤ2. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʇʇʕ ʕʄʇ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʢʨʳʰʝ 

ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ. ʋʨʦʚʥʠ ʇʇʕ ʕʄʇ, ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʪʝʥʥʘʤʠ ʈʃʉ çʈʘʜʘʨ S FAR 

21x7 FURUNOè ʠ çʈʘʜʘʨ X FAR 21x7 FURUNOè, ʩʦʩʪʘʚʠʣ :ʠ  ʥʘ ʢʨʳʰʝ ʨʫʣʝʚʦʡ 

ʨʫʙʢʠ  - 57,7-308,9 ʤʢɺʪ/ʩʤ2, ʛʣʘʚʥʦʡ ʧʘʣʫʙʝ, ʧʘʣʫʙʝ ʙʘʢʘ, ʰʣʶʧʦʯʥʦʡ ʧʘʣʫʙʝ  - 

65-6,8 ,3 ʤʢɺʪ/ʩʤ2. ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.5.2/2.2.4.1989-0 ,6  ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ 

ʫʨʦʚʝʥʴ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʕʄʇ, ʩʦʟʜʘʚʘʝʤʳʡ ʘʥʪʝʥʥʘʤʠ ʈʃ ,ʉ  ʩʦʩʪʘʚʣʷʝʪ 

18 ʤʢɺʪ/ʩʤ2. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʟʦʥʘʭ ʩ ʫʨʦʚʥʷʤʠ, 

ʧʨʝʚʳʰʘʶʱʠʤʠ ʇɼʋ, ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʧʦʟʠʮʠʠ ʕʕʧʧʵ = 

(200 ʤʢʚʪ/ʩʤ2 )Ĭ ,ʯ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʇʇʕ ʇɼʋ ʩʦʩʪʘʚʣʷʝʪ 1000 ʤʢɺʪ/ʩʤ2. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʭ ʪʠʧʦʚ ʈʃʉ ʫʨʦʚʥʠ ʕʄʇ ʧʨʝʚʳʰʘʶʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʇɼʋ 18 ʤʢɺʪ/ʩʤ2. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʇʇʕ ʕʄʇ 

ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʥʘ ʢʨʳʰʝ ʨʫʣʝʚʦʡ ʨʫʙʢʠ. ʇʨʦʛʥʦʟʠʨʫʝʤʳʝ ʫʨʦʚʥʠ ʇʇʕ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʦʪ ʘʥʪʝʥʥ ʩʫʜʦʚʳʭ ʩʪʘʥʮʠʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ 

ʫʨʦʚʥʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʘʥʪʝʥʥʘʤʠ 

ʧʝʨʝʜʘʪʯʠʢʦʚ ʨʘʜʠʦʩʚʷʟʠ ʋʂɺ ʠ ʇɺ ʜʠʘʧʘʟʦʥʦʚ, ʥʝ ʧʨʝʚʳʰʘʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ. 

�<�u�\�h�^�u�� 
1. ʈʘʩʯʝʪʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʨʦʚʥʝʡ ʕʄʇ, ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʪʝʥʥʘʤʠ 

ʩʨʝʜʩʪʚ ʨʘʜʠʦʩʚʷʟʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʠ ʥʘ ʦʪʢʨʳʪʳʭ ʧʘʣʫʙʘ ,ʭ  ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʕʄʇ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʉʘʥʇʠʅ 2.5.2/2.2.4.1989-

06. 

2. ɺ ʩʚʷʟʠ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʕʄʇ ʥʘ 

ʦʪʢʨʳʪʳʭ ʧʘʣʫʙʘʭ ʠ ʥʘʜʩʪʨʦʡʢʘʭ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ɻ ʢʠʧʘʞʘ ʥʘ ʢʨʳʰʝ 

ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ ʩʫʜʥʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʟʦʥʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,2 ʜʦ 3,5 ʯʘʩʘ ʥʘ 

ʧʘʣʫʙʘʭ ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ, ʶʪʘ ʠ ʙʘʢʘ  - ʦʪ 3,9 ʜʦ 6,6 ʯʘʩʘ. 

3. ɺ ʮʝʣʷʭ ʟʘʱʠʪʳ ʵʢʠʧʘʞʘ ʦʪ ʕʄʇ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʦʧʦʚʝʱʝʥʠʝ ʵʢʠʧʘʞʘ 

ʦ ʨʘʙʦʪʝ ʧʝʨʝʜʘʪʯʠʢʦʚ ʨʘʜʠʦʩʚʷʟʠ, ʩʪʘʥʮʠʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ ʈʃʉ ʠ ʦʙ 

ʫʜʘʣʝʥʠʠ ʣʶʜʝʡ ʩ ʢʨʳʰʠ ʨʫʣʝʚʦʡ ʨʫʙʢʠ, ʢʨʳʰʠ ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ, ʩ ʵʪʦʡ ʮʝʣʴʶ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ. ʋ ʪʨʘʧʘ ʥʘ ʢʨʳʰʫ ʨʫʣʝʚʦʡ ʨʫʙʢʠ ʠ ʢʨʳʰʫ 

ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʟʥʘʢ çɺʥʠʤʘʥʠʝ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ,è  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 12.4.026-2015 çʉʉɹʊ. ʎʚʝʪʘ 

ʩʠʛʥʘʣʴʥʳʝ, ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʤʝʪʢʘ ʩʠʛʥʘʣʴʥʘʷ. ʅʘʟʥʘʯʝʥʠʝ ʠ ʧʨʘʚʠʣʘ 

ʧʨʠʤʝʥʝʥʠʷ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʄʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡè. 
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РАЗРАБОТКА НОВОГО МЕТОДИЧЕСКОГО ПОДХОДА К КОНТРОЛЮ 

ПРОЦЕДУРЫ ОБЕЗЗАРАЖИВАНИЯ ПИТЬЕВОЙ ВОДЫ В ПОЛЕВЫХ 

УСЛОВИЯХ НА ОСНОВЕ ЭКСПРЕССНОГО 

ХЕМИЛЮМИНЕСЦЕНТНОГО МЕТОДА АНАЛИЗА 
ʅʦʚʠʢʦʚ ʉ.ɺ.1, ʗʥʴʢʦʚʘ ʊ.ɺ.1, ʄʝʣʴʥʠʢʦʚ ʇ.ɺ.2 
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�E�h�f�h�g�h�k�h�\�Z�����]�����F�h�k�d�\�Z�����J�h�k�k�b�y�� 
 

ɸʥʥʦʪʘʮʠʷ: ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʶ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʭ 

ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʠʢʘʭ. ɸʥʘʣʠʟ ʧʨʦʙʳ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤ 

ʩʫʙʩʪʨʘʪʦʤ ʥʘ ʧʦʨʪʘʪʠʚʥʦʤ ʧʨʠʙʦʨʝ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʢʦʥʪʨʦʣʷ ʚʳʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ (ʆʄʏ) ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʠʧʦʭʣʦʨʠʪ-ʠʦʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʍʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʷ. ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʆʙʱʝʝ 

ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ. ɻʠʧʦʭʣʦʨʠʪ-ʠʦʥ. ʇʠʪʴʝʚʘʷ ʚʦʜʘ. 

 
DEVELOPMENT OF A NEW METHODOLOGICAL APPROACH TO 

CONTROL OF THE PROCEDURE OF DISINFECTION OF DRINKING 
WATER IN THE FIELD CONDITIONS BASED ON THE EXPRESS 
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Abstract: In this work, a new methodological approach to the control of the disinfection 

of drinking water in the field has been created, which is based on chemiluminescent 

express methods. Analysis of the water sample is carried out by an innovative 
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chemiluminescent system with a surface-active substrate on a portable instrument, which 

allows measurements in the field. The following indicators were selected as control 

criteria: total microbial number (TMC) and hypochlorite ion concentration. 

Key words: Chemiluminescence. Surfactants. Total viable count. Hypochlorite ion. 

Drinking water. 

 

ʏʪʦʙʳ ʥʝ ʥʘʚʨʝʜʠʪʴ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ, ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʠʤʝʝʪ ʨʷʜ ʞʝʩʪʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʘʯʝʩʪʚʫ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʉʘʥʇʠʅ 2.1.4.1074-01 [1] ʠ ʉʘʥʇʠʅ 

2.1.4.1116-02 [2]. ʄʥʦʛʠʝ ʠʩʪʦʯʥʠʢʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʧʠʪʴʷ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ. ɽʸ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʨʦʙʣʝʤʘʤ ʩʦ 

ʟʜʦʨʦʚʴʝʤ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, 

ʷʚʣʷʝʪʩʷ ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ (ʆʄʏ) ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʦʪʨʘʞʘʶʱʠʡ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ 

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʳ [3]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʆʄʏ (ʪʘʙʣʠʮʘ) [4]. ʉʝʡʯʘʩ 

ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʝʪ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʘ (ɸʊʌ), 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʣʝʪʢʘʭ ʙʘʢʪʝʨʠʡ. ɺʨʝʤʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5 ʤʠʥʫʪ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʟʚʘʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ ʵʢʩʧʨʝʩʩʥʳʤ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚʨʝʤʷ ʘʥʘʣʠʟʘ 

ʤʝʪʦʜʦʤ ʧʦʩʝʚʘ ʩʦʩʪʘʚʣʷʝʪ 24-48 ʯʘʩʦʚ, ʤʝʪʦʜʦʤ ʇʎʈ 1-2 ʯʘʩʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʥʝ ʪʨʝʙʫʝʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʣʦʞʥʦʡ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʤʝʩʪʝ ʦʪʙʦʨʘ ʧʨʦʙ. 

ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʆʄʏ ʧʝʨʝʜ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʚʦʜʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʝʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʦʚ 

ʜʝʟʠʥʬʝʢʮʠʠ ʚʦʜʳ, ʝʸ ʭʣʦʨʠʨʦʚʘʥʠʝ ʦʩʪʘʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʭʣʦʨʠʨʦʚʘʥʠʝ ï ʵʪʦ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ, ʛʘʨʘʥʪʠʨʫʶʱʠʡ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʧʠʜʝʤʠʡ. ʆʪʩʣʝʞʠʚʘʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʠʟʙʳʪʦʢ 

ʛʠʧʦʭʣʦʨʠʪ-ʠʦʥʦʚ ʚ ʚʦʜʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʜʨʘʞʝʥʠʶ ʢʦʞʠ ʠ ʦʞʦʛʫ ʩʣʠʟʠʩʪʳʭ, 

ʘ ʝʛʦ ʥʝʜʦʩʪʘʪʦʢ ï ʢ ʥʝʧʦʣʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʠʧʦʭʣʦʨʠʪ-ʠʦʥʘ ʚ ʚʦʜʝ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ: ʬʦʪʦʤʝʪʨʠʷ, ʡʦʜʦʤʝʪʨʠʷ, ʢʦʣʦʨʠʤʝʪʨʠʷ ʩ N,Nô-ʜʠʵʪʠʣ-1,4-

ʬʝʥʠʣʝʥʜʠʘʤʠʥʦʤ, ʠʦʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʠ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʷ. ʀʟ ʚʩʝʭ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʩʝʡʯʘʩ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʝʪ ʠʤʝʥʥʦ 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʣʶʤʠʥʦʣʘ ʛʠʧʦʭʣʦʨʠʪ-

ʠʦʥʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʵʢʩʧʨʝʩʩʥʳʡ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʣʦʞʥʦʡ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ [11]. ʆʩʦʙʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʥʘ ʤʝʩʪʝ ʦʪʙʦʨʘ ʧʨʦʙ. 
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ʊʘʙʣʠʮʘ ï ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʆʄʏ 
ʄʝʪʦʜ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʄʝʪʦʜ ʧʦʩʝʚʘ 

ʢʫʣʴʪʫʨʳ ʥʘ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ [5] 

 ʇʨʦʩʪʦʪʘ ʘʥʘʣʠʟʘ; 

 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ; 

 ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʚʳʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ. 

 ɼʣʠʪʝʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ; 

 ʅʝʦʙʭʦʜʠʤʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ 

ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʇʨʦʪʦʯʥʘʷ ʮʠʪʦʤʝʪʨʠʷ 

[6] 

 ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 

 ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ. 

 ɼʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ; 

 ɸʥʘʣʠʟ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɹʠʦʩʝʥʩʦʨʳ [7]  ɸʥʘʣʠʟ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 
 ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʄʉ MALDI-TOF [8] 

 ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ; 

 ʕʢʩʧʨʝʩʩʥʦʩʪʴ ʘʥʘʣʠʟʘ. 

 ɼʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ; 

 ɸʥʘʣʠʟ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʝʪʦʜ ʧʦʣʠʤʝʨʘʟʥʦʡ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ [9] 
 ʉʝʣʝʢʪʠʚʥʦʩʪʴ. 

 ɼʣʠʪʝʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ; 

 ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. 

ʍʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʷ 

[10] 

 ʕʢʩʧʨʝʩʩʥʦʩʪʴ ʘʥʘʣʠʟʘ; 

 ʇʨʦʩʪʦʪʘ ʘʥʘʣʠʟʘ; 

 ɸʥʘʣʠʟ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

 ʆʪʩʫʪʩʪʚʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

 

ʅʘʤʠ ʩʦʟʜʘʥ ʫʥʠʢʘʣʴʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʡ ʣʶʤʠʥʦʛʝʥʥʳʡ 

N - тартсбус -ʦʢʪʠʣʣʶʤʠʥʦʣ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʥʘʣʠʟʝ ʆʄʏ ʠ ʛʠʧʦʭʣʦʨʠʪ-ʠʦʥʘ

ʢ ʦʪʩʝʤʚ ʣʘʩʩʠʯʝʩʢʦʛʦ ʣʶʤʠʥʦʣʘ ʫʣʫʯʰʘʝʪ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

ʠ ʠʢʠʜʦʪʝʤ ʟʤʝʨʝʥʠʡ [12, 13]. ʕʪʦʪ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʠʢʨʦʢʦʥʮʝʥʪʨ -ʠ

ʘ ʷʠʥʘʚʦʨ ʥʘʣʠʪʘ ʚ ʤʠʮʝʣʣʘʭ ʣʶʤʠʥʦʛʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. 

ɼʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʦʙʨʘʟʝʮ ʭʝʤʠʣʶʤʠʥʦʤʝʪʨʘ (ʆʆʆ çʕʢʦʥʠʢʩ-ʕʢʩʧʝʨʪè, ʈʌ). ʇʨʠʙʦʨ ʦʙʣʘʜʘʝʪ 

ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʚʩʪʨʦʝʥʥʳʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʦʪʙʦʨʘ ʧʨʦʙ. 

ʅʘ ʦʩʥʦʚʝ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʨʝʘʢʮʠʠ N-ʦʢʪʠʣʣʶʤʠʥʦʣʘ ɸʊʌ ʩ 

ʛʠʧʦʭʣʦʨʠʪ-ʠʦʥʦʤ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʶ 

ʧʨʦʮʝʜʫʨʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ (ʨʠʩʫʥʦʢ). ʇʦʩʣʝ 

ʦʪʙʦʨʘ ʧʨʦʙʳ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʆʄʏ ʥʘ ʧʦʨʪʘʪʠʚʥʦʤ ʭʝʤʠʣʶʤʠʥʦʤʝʪʨʝ. 

ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʥʦʨʤʳ ʧʨʦʚʦʜʠʪʩʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʚʦʜʳ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ 

ʥʝʝ ʭʣʦʨʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʀʟʙʳʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʩʝʧʪʠʢʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʪʦʤ ʞʝ ʭʝʤʠʣʶʤʠʥʦʤʝʪʨʝ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʛʠʧʦʭʣʦʨʠʪ-ʠʦʥʘ ʧʨʦʚʦʜʠʪʩʷ ʝʛʦ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʪʠʦʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ. 
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ʫʩʣʦʚʠʷʭ 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʘ ʫʥʠʢʘʣʴʥʘʷ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʩʠʩʪʝʤʘ. 

ɹʣʘʛʦʜʘʨʷ ʝʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʫʜʘʣʦʩʴ ʫʣʫʯʰʠʪʴ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʆʄʏ ʠ ʛʠʧʦʭʣʦʨʠʪ-
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Abstract: The work presents the results of monitoring the effectiveness of the introduced 

restrictive measures for the use of mobile phones in schools, held in November 2019 - 

March 2020. Restrictions were introduced in 82.4% of the schools surveyed. According 

to the questionnaire, only 53.5% of students recognize the significance of the impact of a 

mobile phone on health. During the experimental stage, it was revealed that about 37% 

of schoolchildren are "active" users of a mobile phone, and about 34-54% of students 

neglect the rules for the safe use of mobile phones. Higher health risks for students who 

use mobile phones at school with no limit have been experimentally confirmed. 
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ɺʦʧʨʦʩ ʚʣʠʷʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʦʙʩʫʞʜʘʝʤʳʤ ʤʠʨʦʚʳʤ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʚʳʟʳʚʘʝʪʩʷ ʜʚʫʤʷ ʵʬʬʝʢʪʘʤʠ: ʵʪʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ. ʈʷʜ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʕʄʇ ʈʏ 

(ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ) ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʧʘʤʷʪʴ [1], ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠ 

ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ [2, 3], ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʫʭʦʣʝʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ 

[5,6,10], ʫʛʥʝʪʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ [4]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʫʯʘʩʪʠʝʤ 

ʯʝʣʦʚʝʢʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʩʪʠʙʫʣʷʨʥʳʝ ʥʝʚʨʠʥʦʤʳ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʚ ʪʦʤ 

ʫʭʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʢʣʘʜʳʚʘʣʠ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʧʨʠ ʨʘʟʛʦʚʦʨʝ, ʘ ʦʙʲʝʤ ʦʧʫʭʦʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʯʘʩʪʦʪʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ [7,8]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʛʣʠʦʤ ʠ ʤʝʥʠʥʛʠʦʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ 13 ʩʪʨʘʥʘʭ, ʄɸʀʈ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʘ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʧʦʣʷ ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʢʘʥʮʝʨʦʛʝʥ ʜʣʷ ʣʶʜʝʡ (ɻʨʫʧʧʘ 2ɺ) [9]. 

ɺʦʧʨʦʩ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʕʄʇ ʈʏ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʦʜʥʠʤʘʣʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʛʨʝʩʩʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ ʚʦʧʨʦʩʘʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʇ ʈʏ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. (ʉʝʫʣ, ʂʦʨʝʷ, 2001; ʉʪʘʤʙʫʣ, ʊʫʨʮʠʷ, 

2004; ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 2005; ʃʦʥʜʦʥ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 2008; ɹʨʶʩʩʝʣʴ, 

ɹʝʣʴʛʠʷ, 2013; ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 2019). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʛʦ ʦʙʲʝʤʘ 

ʛʦʣʦʚʳ ʨʝʙʝʥʢʘ, ʙʦʣʝʝ ʪʦʥʢʠʭ ʢʦʩʪʝʡ ʯʝʨʝʧʘ ʠ ʦʙʱʝʡ ʙʦʣʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʜʝʣʴʥʘʷ 

ʧʦʛʣʦʱʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʕʄʇ ʈʏ ʫ ʜʝʪʝʡ ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʦʛʦ -ʝʩʘʥ 

ʆ .]01[ ʷʠʥʝʣ ʜʥʘʢʦ ʠʤʝʥʥʦ ʜʝʪʠ ʤʝʥʴʰʝ ʚʩʝʛʦ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠʣʠ ʧʨʝʥʝʙʨʝʛʘʶʪ ʤʝʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʚʷʟʠ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʘʪʨʠʙʫʪʘ 

ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ʊʘʢ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʰʢʦʣʴʥʠʢʦʚ, ʦʩʦʟʥʘʶʱʠʭ ʨʠʩʢʠ ʟʜʦʨʦʚʴʶ ʦʪ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʌ 53,5% [12], 75% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 60 ʣʝʪ ʥʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ SAR, ʘ 

ʦʢʦʣʦ 60% ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ ʟʚʦʥʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʣʝʬʦʥʘ, ʘ ʥʝ 
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�b�k�i�h�e�v�a�h�\�Z�l�v�� �[�h�e�_�_�� �[�_�a�h�i�Z�k�g�u�_�� �\�Z�j�b�Z�g�l�u ���b�a�y�\�k�� �� ������ �� �h�i�j�h�r �_�g�g�u�o��
�g�b�d�h�]�^�Z�� �g�_�� �h�l�d�e�x�q�Z�x�l�� �k�\�h�c�� �k�h�l�h�\�u�c�� �l�_�e�_�n�h�g���� �Z�� �l�_�e�_�n�h�g�� �[�h�e�v�r�m�x�� �q�Z�k�l�v�� �^�g�y��
�g�Z�o�h�^�b�l�k�y���\���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c���[�e�b�a�h�k�l�b���h�l���l�_�e�Z���>�����@�� 

�>�e�y�� �[�_�a�h�i�Z�k�g�h�]�h�� �i�h�e�v�a�h�\�Z�g�b�y�� �f�h�[�b�e�v�g�u�f�� �l�_�e�_�n�h�g�h�f�� �<�H�A�� �j�_�d�h�f�_�g�^�m�_�l��
�i�j�h�\�h�^�b�l�v���a�Z�s�b�l�m���j�Z�k�k�l�h�y�g�b�_�f���b���a�Z�s�b�l�m���\�j�_�f�_�g�_�f�����L�Z�d�����k�i�_�p�b�Z�e�b�k�l�u���D�Z�g�Z�^�k�d�h�]�h��
�k�h�h�[�s�_�k�l�\�Z���i�_�^�b�Z�l�j�h�\���g�_���j�_�d�h�f�_�g�^�m�x�l���^�Z�\�Z�l�v���]�Z�^�`�_�l�u���^�_�l�y�f���^�h����-�o���e�_�l�����>�e�y���^�_�l�_�c��
3 - �����e�_�l���\�j�_�f�y���g�Z���]�Z�^�`�_�l�u���^�h�e�`�g�h���h�]�j�Z�g�b�q�b�\�Z�l�v�k�y�������q�Z�k�h�f���\���^�_�g�v�����K�������^�h���������e�_�l��
�f�h�`�g�h���i�h�e�v�a�h�\�Z�l�v�k�y���]�Z�^�`�_�l�Z�f�b���g�_���[�h�e�_�_�������q�Z�k�h�\���\���^�_�g�v���>�����@���� 

�<���j�Z�f�d�Z�o���Z�d�l�m�Z�e�b�a�Z�p�b�b���k�m�s�_�k�l�\�m�x�s�b�o���k�Z�g�b�l�Z�j�g�h-�]�b�]�b�_�g�b�q�_�k�d�b�o���l�j�_�[�h�\�Z�g�b�c��
�d���b�k�i�h�e�v�a�h�\�Z�g�b�x���k�h�\�j�_�f�_�g�g�u�o���p�b�n�j�h�\�u�o���l�_�o�g�h�e�h�]�b�c���\���h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�f���i�j�h�p�_�k�k�_��
�N�_�^�_�j�Z�e�v�g�h�c�� �k�e�m�`�[�h�c�� �i�h�� �g�Z�^�a�h�j�m�� �\�� �k�n�_�j�_�� �a�Z�s�b�l�u�� �i�j�Z�\�� �i�h�l�j�_�[�b�l�_�e�_�c�� �b��
�[�e�Z�]�h�i�h�e�m�q�b�y�� �q�_�e�h�\�_�d�Z�� �[�u�e�b�� �j�Z�a�j�Z�[�h�l�Z�g�u�� �b�� �m�l�\�_�j�`�^�_�g�u�� �f�_�l�h�^�b�q�_�k�d�b�_��
�j�_�d�h�f�_�g�^�Z�p�b�b9���� �J�_�d�h�f�_�g�^�Z�p�b�b�� �g�Z�i�j�Z�\�e�_�g�u�� �g�Z�� �m�i�h�j�y�^�h�q�_�g�b�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�y��
�m�k�l�j�h�c�k�l�\���f�h�[�b�e�v�g�h�c���k�\�y�a�b���b���i�j�h�n�b�e�Z�d�l�b�d�m���g�Z�j�m�r�_�g�b�c���a�^�h�j�h�\�v�y���h�[�m�q�Z�x�s�b�o�k�y�������<��
���������� �]�h�^�m�� �k�h�\�f�_�k�l�g�h�� �k�� �N�_�^�_�j�Z�e�v�g�h�c�� �k�e�m�`�[�h�c�� �i�h�� �g�Z�^�a�h�j�m�� �\�� �k�n�_�j�_�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b��
�g�Z�m�d�b���b���F�b�g�b�k�l�_�j�k�l�\�h�f �I�� �j�h�k�\�_�s�_�g�b�y���J�h�k�k�b�c�k�d�h�c���N�_� �̂_�j�Z�p�b�b���[�u�e���h�j�]�Z�g�b�a�h�\�Z�g��
�f�h�g�b�l�h�j�b�g�]�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�\�_�^�_�g�g�u�o�� �h�]�j�Z�g�b�q�_�g�b�c�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �f�h�[�b�e�v�g�u�o 
�l�_�e�_�n�h�g�h�\���\���h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���h�j�]�Z�g�b�a�Z�p�b�y�o�����<���k�b�k�l�_�f�m���f�h�g�b�l�h�j�b�g�]�Z���\�g�_�k�_�g�u��
�^�Z�g�g�u�_�� �i�h�� ������ �������� �r�d�h�e�_�� �������������� �h�l�� �\�k�_�o�� �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�c�� �\��
�J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b������ �<�� �Z�g�d�_�l�b�j�h�\�Z�g�b�b�� �i�j�b�g�y�e�b�� �m�q�Z�k�l�b�_�� ���� �������� ��������
�j�_�k�i�h�g� �̂_�g�l�h�\�����K�b�k�l�_�f �Z���f �h�g�b�l�h�j�b�g�]�Z���i�j�_� �̂m�k�f �Z�l�j�b�\�Z�e�Z���l�j�b���w�l�Z�i�Z���d�h�g�l�j�h�e ���y �k�[�h�j��
�b�g�n�h�j�f�Z�p�b�b�� �h�� �\�\�_�^�_�g�g�u�o�� �e�h�d�Z�e�v�g�u�o�� �g�h�j�f�Z�l�b�\�g�u�o�� �Z�d�l�Z�o���� �Z�g�d�_�l�b�j�h�\�Z�g�b�_��
�r �d�h�e�v�g�b�d�h�\���� �b�o�� �j�h� �̂b�l�_�e�_�c�� ���a�Z�d�h�g�g�u�o�� �i�j�_� �̂k�l�Z�\�b�l�_�e�_�c ���� �� �i�_� �̂Z�]�h�]�h�\�� �b��
�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�c���w�l�Z�i���� 

�<���j�_�a�m�e�v�l�Z�l�_���i�_�j�\�h�]�h���w�l�Z�i�Z���f �h�g�b�l�h�j�b�g�]�Z���m�k�l�Z�g�h�\�e�_�g�h�����q�l�h���j�_�d�h�f�_�g� �̂m�_�f �u�_��
�f�_�l�h�^�b�q�_�k�d�b�f�b�� �j�_�d�h�f�_�g�^�Z�p�b�y�f�b�� �e�h�d�Z�e�v�g�u�_�� �g�h�j�f�Z�l�b�\�g�u�_�� �Z�d�l�u���� �h�]�j�Z�g�b�q�b�\�Z�x�s�b�_��
�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �m�k�l�j�h�c�k�l�\�� �f�h�[�b�e�v�g�h�c�� �k�\�y�a�b���� �i�j�b�g�y�l�u�� �\�� ������ �������� �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o��
�h�j�]�Z�g�b�a�Z�p�b�y�o�� �������������� �h�l�� �\�k�_�o�� �r�d�h�e���� �\�g�_�k�r�b�o�� �f�h�g�b�l�h�j�b�g�]�h�\�m�x�� �b�g�n�h�j�f�Z�p�b�x���� �I�h��
�j�_�a�m�e�v�l�Z�l�Z�f ���k�h�p�b�h�e�h�]�b�q�_�k�d�h�]�h���h�i�j�h�k ���Z������������ ���������j�_�k�i�h�g� �̂_�g�l�h�\�����i�j�h�\�_� �̂_�g�g�h�]�h���\��
�j�Z�f�d�Z�o�� �\�l�h�j�h�]�h�� �w�l�Z�i�Z�� �f�h�g�b�l�h�j�b�g�]�Z���� �i�_�^�Z�]�h�]�b�� �h�l�f�_�l�b�e�b�� �j�y�^�� �i�h�e�h�`�b�l�_�e�v�g�u�o��
�f�h�f�_�g�l�h�\�� �i�j�b�� �h�]�j�Z�g�b�q�b�l�_�e�v�g�u�o�� �f�_�j�h�i�j�b�y�l�b�y�o���� �i�h�\�u�k�b�e�Z�k�v�� �\�g�b�f�Z�l�_�e�v�g�h�k�l�v����
�m�f�k�l�\�_�g�g�Z�y�� �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v�� �h�[�m�q�Z�x�s�b�o�k�y�� �\�h�� �\�j�_�f�y�� �m�j�h�d�h�\���� �\�_�j�[�Z�e�v�g�u�_��
�d�h�f�f�m�g�b�d�Z�p�b�b�� �f�_�`�^�m�� �^�_�l�v�f�b�� �b�� �i�_�^�Z�]�h�]�Z�f�b���� �m�j�h�\�_�g�v�� �^�\�b�]�Z�l�_�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b��
�h�[�m�q�Z�x�s�b�o�k�y�� �\�h�� �\�j�_�f�y�� �i�_�j�_�f�_�g���� �H�^�g�Z�d�h���� �k�j�_�^�b�� �h�[�m�q�Z�x�s�b�o�k�y�� �l�h�e�v�d�h�� ������������
�i�j�b�a�g�Z�x�l���a�g�Z�q�b�f�h�k�l�v���\�e�b�y�g�b�y���f�h�[�b�e�v�g�h�]�h���l�_�e�_�n�h�g�Z���g�Z���a�^�h�j�h�\�v�_�����Z���������������i�j�b�a�g�Z�x�l��
�h�l�j�b�p�Z�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �f�h�[�b�e�v�g�h�]�h�� �l�_�e�_�n�h�g�Z�� �g�Z�� �m�k�\�h�y�_�f�h�k�l�v��
�m�q�_�[�g�h�]�h���f�Z�l�_�j�b�Z�e�Z���\���k�\�y�a�b���k���h�l�\�e�_�d�Z�_�f�h�k�l�v�x���g�Z���m�j�h�d�_���>�����@���� 

�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�c�� �a�Z�d�e�x�q�b�l�_�e�v�g�u�c�� �w�l�Z�i�� �f�h�g�b�l�h�j�b�g�]�Z���i�j�_�^�m�k�f�Z�l�j�b�\�Z�e��
�m�k�l�Z�g�h�\�e�_�g�b�_���d�h�e�b�q�_�k�l�\�_�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���w�n�n�_�d�l�b�\�g�h�k�l�b�����i�j�b�g�y�l�u�o���e�h�d�Z�e�v�g�u�f�b��
�Z�d�l�Z�f�b���h�]�j�Z�g�b�q�_�g�b�c���b�k�i�h�e�v�a�h�\�Z�g�b�y���m�k�l�j�h�c�k�l�\���f�h�[�b�e�v�g�h�c���k�\�y�a�b�����y�g�\�Z�j�v-�f�Z�j�l������������
�]���������>�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �l�j�_�l�v�_�]�h�� �w�l�Z�i�Z�� �[�u�e�b�� �k�n�h�j�f�b�j�h�\�Z�g�u�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_��
�i�e�h�s�Z�^�d�b�� �g�Z�� �[�Z�a�_�� �^�\�m�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�c�� �]�� �G�h�\�h�k�b�[�b�j�k�d�Z�� �j�Z�a�g�u�o��

                                                           
9 �F�J�� ����������������-19/01-230/13-������ �©�F�_�l�h�^�b�q�_�k�d�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �h�[�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �m�k�l�j�h�c�k�l�\�� �f�h�[�b�e�v�g�h�c�� �k�\�y�a�b�� �\��
�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���h�j�]�Z�g�b�a�Z�p�b�y�o�ª���h�l�����������������������]. 
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ʪʠʧʦʚ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʝʨʚʳʡ ʪʠʧ ʦʨʛʘʥʠʟʘʮʠʡ ï ʦʨʛʘʥʠʟʘʮʠʷ ʩ ʨʝʞʠʤʦʤ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʪʴʤʠ ʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʜʥʷ (ʛʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ). ɺʪʦʨʦʡ ʪʠʧ ï ʦʨʛʘʥʠʟʘʮʠʷ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ (ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ). 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʯʘʱʠʝʩʷ 6,7,8 ʠ 10 ʢʣʘʩʩʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʚ 2 ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʡ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚʩʝʛʦ ʦʧʨʦʰʝʥʦ 392 ʫʯʘʱʠʭʩʷ, 210 

ʫʯʘʱʠʭʩʷ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʠ 182 ʫʯʘʱʠʭʩʷ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ 

ʧʦʣʦʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʘʚʫ.  

ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ ʠʩʧʦʣʴʟʫʝʪ ʪʝʣʝʬʦʥ ʜʣʷ ʜʦʩʪʫʧʘ ʚ 

ʠʥʪʝʨʥʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʮʩʝʪʠ ï 66% (260), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʩ ʮʝʣʴʶ 

ʧʦʠʩʢʘ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï 47% (185), ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʤʫʟʳʢʠ ï 49% (191), ʜʣʷ 

ʩʚʷʟʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʟʚʦʥʢʦʚ ï 48% (188), ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʦʙʱʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʤʝʩʩʝʥʜʞʝʨʦʚ ʠ ʩʤʩ-ʩʦʦʙʱʝʥʠʡ ï 31% (121). 

ʀʟ 382 ʜʝʪʝʡ, ʦʪʤʝʪʠʚʰʠʭ ʩʤʘʨʪʬʦʥ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʛʘʜʞʝʪʦʚ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, 37% (140) ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʙʦʣʝʝ 3 ʯʘʩʦʚ, 

ʧʨʠ ʵʪʦʤ 16% (62) ʰʢʦʣʴʥʠʢʦʚ ʯʫʚʩʪʚʫʶʪ, ʯʪʦ ʥʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʙʝʟ ʩʤʘʨʪʬʦʥʘ 

ʜʦʣʛʦʝ ʚʨʝʤʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ h ʢʦʣʴʥʠʢʠ ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʠʟʥʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʥʘ ʦʨʛʘʥʳ ʟʨʝʥʠʷ - 61% ʨʝʩʧʦʥʜʝʥʪʦʚ (239) ʦʪʤʝʯʘʶʪ ʫ ʩʝʙʷ 

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠ ,ʠ  ʚ ʦʩʥʦʚʥʦ ,ʤ  ʩʠʤʧʪʦʤʳ, ʢʘʩʘʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʡ 

ʦʨʛʘʥʘ ʟʨʝʥʠʷ - 27% (106), ʛʦʣʦʚʥʳʝ ʙʦʣʠ - 27% (106) ʠ ʧʨʦʙʣʝʤʳ ʩ ʟʘʩʳʧʘʥʠʝʤ - 

25% (98).  

ʊʘʢʞʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʚʳʷʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ 

ʟʥʘʥʠʡ ʫ ʰʢʦʣʴʥʠʢʦʚ ʠʣʠ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʧʨʘʚʠʣʘʤʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ -  76% (298) ʰʢʦʣʴʥʠ ʚʦʢ  ʧʦʣʴʟʫʶʪʩʷ 

ʪʝʣʝʬʦʥʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʩʥʦʤ, ʘ ʪʘʢʞʝ ʢʣʘʜʫʪ ʪʝʣʝʬʦʥ ʨʷʜʦʤ ʩ ʩʦʙʦʡ ʥʘ 

ʥʦʯʴ - 34% (133), ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ - 54% (212) ʥʦʩʷʪ ʤʦʙʠʣʴʥʳʡ 

ʪʝʣʝʬʦʥ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʪʝʣʫ, ʚ ʢʘʨʤʘʥʘʭ, ʘ 19% (75) ʧʦʩʪʦʷʥʥʦ ʥʦʩʷʪ ʝʛʦ 

ʚ ʨʫʢʘʭ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʪʘʙʣʠʮ 

ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʦʣʷ ʜʝʪʝʡ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʧʨʦʙʣʝʤʳ ʩ 

ʟʘʩʳʧʘʥʠʝ ,ʤ  ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʩʨʝʜʠ ʪʝʭ, ʢʪʦ ʠʩʧʦʣʴʟʫʝʪ ʩʤʘʨʪʬʦʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʝʨʝʜ ʩʥʦʤ (18,3% ʧʨʦʪʠʚ 11,6%). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠ -ʴʣʦʢ hʷ  

ʤʦʪ ʦ ʪʶʫʚʪʩʴʣʝʪʝʜʠʚʩ ʚʦʢʠʥ , ʯʪʦ ʚ ʛʨʫʧʧʝ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʫʯ -ʘ

ʩ ʷʩʦʛʝʱ  ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʠʣʠ ʩ ʢʨʘʡʥʝʡ ʩʪʝʧʝʥʴʶ ʩʨʳʚʘ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʜʝʪʝʡ ʩʦ ʩʨʳʚʦʤ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ (ɸʇ 

ʧʦ ɹʘʝʚʩʢʦʤʫ ʈ.ʄ. ï 3,6 ʙʘʣʣʦʚ ʠ ʙʦʣʝʝ) ʙʳʣʦ 96%. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʨʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʰʢʦʣʴʥʠʢʦʚ ʚ ʜʠʥʘʤʠʢʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʥʦʨʤʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʬʨʘʢʮʠʠ ʙʳʣʦ ʙʦʣʴʰʝ ʫ ʫʯʘʱʠʭʩʷ ʚ ʛʨʫʧʧʝ ʥʘʙʣʶʜʝʥʠʷ - 56% ʧʨʦʪʠʚ 

27% ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ, ʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʬʨʘʢʮʠʡ ʚʳʷʚʣʝʥʦ 44% ʠ 73% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʦʮʝʥʢʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩ -ʚʦʥʘʪʩʫ ʷ

ʯ ,ʦʥʝʣ ʪʦ ʩ ʚʳʨʘʞʝʥʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʤʝʥʳ

92,0% ʫʯʘʱʠʭʩʷ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʪʠʚ 32,5% ʰʢʦʣʴʥʠʢʦʚ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ. 

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, 
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ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠʭ 

ʩʘʤʦʯʫʚʩʪʚʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʘʣʘʩʴ 

ʧʦʟʠʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʯʝʤ ʫ ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

37% ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʶʪʩʷ çʘʢʪʠʚʥʳʤʠè ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʘʱʠʭʩʷ ʧʣʦʭʦ ʦʩʚʝʜʦʤʣʝʥʳ ʠʣʠ ʧʨʝʥʝʙʨʝʛʘʶʪ 

ʧʨʘʚʠʣʘʤʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ, ʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʚ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʜʥʷ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʦʚ ʥʘʨʫʰʝʥʠʷ ʟʨʝʥʠʷ, ʩʥʠʞʝʥ ʶʠ  ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʦʣʝʝ 

ʨʘʥʥ ʫʤʝ  ʧʦʷʚʣʝʥ ʶʠ  ʧʨʠʟʥʘʢʦʚ ʫʪʦʤʣʝʥʠʷ. ʉʯʠʪʘʝʤ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʲʷʩʥʠʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʦ ʚʦʟʤʦʞʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʬʬʝʢʪʘʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʧʨʘʚʠʣʘʭ ʠʭ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʤʝʨʦʧʨʠʷʪʠʝʤ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʦʢʘʟʘʥʠʷ 

ʧʨʦʬʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪʘʶʱʠʭ ʚʦ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ 

ʧʦʣʫʯʘʶʪ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦ 

ʤʝʩʪʫ ʧʨʠʢʨʝʧʣʝʥʠʷ, ʤʝʥʴʰʘʷ ʯʘʩʪʴ ï ʚ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʯʘʩʪʷʭ ʧʨʠ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʣʠ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʘʭ ʧʦ ʩʪʨʘʭʦʚʢʝ. ʋʯʠʪʳʚʘʷ 

ʪʨʝʙʦʚʘʥʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɹʝʣʘʨʫʩʠ ʠ ʩʦʟʜʘʥʠʝ ʩʝʪʠ 

ʧʝʨʚʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩ ʚʚʝʜʝʥʠʝʤ ʜʦʣʞʥʦʩʪʠ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʚʦʟʥʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʜʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʱʫʶ ʩʭʝʤʫ ʦʢʘʟʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʨʦʬʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ 

ʥʘʮʠʠ ʠ ʧʨʦʜʣʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʨʘʙʦʪʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇ ʨʦʬʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱ ʅ .ʴ ʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤ .ʳ

ʘʈ ʙʦʪʘʶʱʝʝ ʥʘʩʝʣʝʥʠ  .ʝ ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ. 
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Abstract. The current system of providing occupational pathological assistance to the 

working population of the Belarus was analyzed, according to that the majority of those 

working in hazardous working conditions receive medical assistance in outpatient clinics 

at the place of living, and smaller part ï at medical units in companies or at medical 

centers for insurance. Considering the requirements of reforming the health care system 

of the Belarus and the creation of a primary-level network with the introduction of the 

position of a general practitioner, it has become necessary to include this specialist in the 

general system of providing medical care to the working population, as well as to develop 

and introduce new organizational forms of occupational pathological assistance to the 

working-age population aimed at improving the quality of medical care, improving the 

health indicators of the nation and extending the labor longevity of the country's working 

potential. 

Key words: O ccupational pathological assistanc N .e ew organizational form W .s orking 

populatio  .n Republic of Belarus. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ, ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ ʞʠʟʥʠ. 

ʉʦʚʝʪʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʦʩʪʫʧʥʦʩʪʠ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʦʙʲʝʤʝ ʠ ʢʘʯʝʩʪʚʝ, 

ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʠ ʧʦʟʠʮʠʠ. ɺʩʝ ʵʪʠ ʢʨʠʪʝʨʠʠ, ʷʚʣʷʷʩʴ ʢʨʠʪʝʨʠʷʤʠ ʘʜʝʢʚʘʪʥʦʩʪʠ, 

ʩʣʫʞʠʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ [1]. 

ʇʦʩʪʝʧʝʥʥʦ, ʠ ʥʝ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ, ʠʟʤʝʥʠʣʘʩʴ ʠ ʩʠʩʪʝʤʘ ʦʢʘʟʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ. ʉʫʱʝʩʪʚʦʚʘʚʰʘʷ ʚ ʩʦʚʝʪʩʢʠʝ 

ʚʨʝʤʝʥʘ ʩʠʩʪʝʤʘ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʤʠ ʯʘʩʪʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʫʯʘʩʪʢʦʚʦʡ ʩʝʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʨʘʙʦʪʘʶʱʠʝ ʚʦ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ 

ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ, ʠʤʝʣʠ ʜʚʦʡʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ï ʧʦ ʤʝʩʪʫ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʤʝʩʪʫ ʨʘʙʦʪʳ [2]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʵʪʘ ʩʠʩʪʝʤʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ, ʠ ʣʠʰʴ ʧʨʠ ʦʪʜʝʣʴʥʳʭ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʦʭʨʘʥʠʣʠʩʴ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʝ ʯʘʩʪʠ. 

ʄʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʨʘʙʦʪʘʶʱʠʤ ʚʦ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʨʝʤʷ 

ʦʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ: 

1) ʦʢʘʟʘʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ 

ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʯʘʩʪʴʶ ʠʣʠ ʟʜʨʘʚʧʫʥʢʪʦʤ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ; 

2) ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʣʶʙʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʠ ʧʦʩʨʝʜʥʠʯʝʩʢʦʤ ʫʯʘʩʪʠʠ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ, ʩ ʢʦʪʦʨʦʡ ʨʘʙʦʪʦʜʘʪʝʣʴ ʟʘʢʣʶʯʘʝʪ ʜʦʛʦʚʦʨ; 

3) ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʨʘʙʦʪʥʠʢʘʤ ʙʝʟ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʥʘʧʨʷʤʫʶ ʩ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʘʶʱʠʭ ʠ ʨʘʟʚʠʪʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʷʟʘ ʳʥ  ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʠʭ ʦʨʛʘʥʠʟʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ 

[1]. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʭʠʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʯʠʩʣʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʦ 32,5% ʨʘʙʦʪʘʶʱʠʭ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʦʢʦʣʦ 13% 

ʚʩʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ [3]. 

ɺ ʜʠʥʘʤʠʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʯʘʝʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ 

ʩʪʨʫʢʪʫʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʦ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ 

ʛʨʫʧʧʘʤ ʦʩʥʦʚʥʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʧʘʪʦʣʦʛ ʡʠ , ʦʙʫʩʣʦʚʣʝʥ ʭʳʥ  ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʘʵʨʦʟʦʣʷʤʠ, ʘ ʪʘʢʞʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ [3, 4]. ɺ 

ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʩʣʫʯʘʝʚ ʣʠʜʠʨʫʶ :ʪ  ʥʝʡʨʦʩʝʥʩʦʨʥʘʷ ʪʫʛʦʫʭʦʩʪʴ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 

ʙʨʦʥʭʠʪ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʪʫʙʝʨʢʫʣʝʟ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ [3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʨʦʚʝʥʴ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʚ 

ʤʘʩʰʪʘʙʘʭ ʨʝʩʧʫʙʣʠʢʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʘ ʥʝʚʳʩʦʢʦʤ ʫʨʦʚʥʝ [3]. ɹʦʣʝʝ ʪʨʸʭ 

ʯʝʪʚʝʨʪʝʡ ʜʠʘʛʥʦʟʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠ  ʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʮʝʥʪʨʦʤ ʧʨʦʬʧʘʪʦʣʦʛʠʠ [4]. ʇʨʠʯʝʤ ʤʥʦʛʠʝ ʚʨʘʯʠ ʥʝ ʠʤʝʶʪ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʧʨʦʬʧʘʪʦʣʦʛʠʠ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʠʟʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʨʘʥʥʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʘʮʠʝʥʪʳ ʘʢʪʠʚʥʦ ʥʘʯʠʥʘʶʪ ʦʙʨʘʱʘʪʴʩʷ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ (ʧʨʦʬʧʘʪʦʣʦʛʠʯʝʩʢʠʝ) ʤʝʜʠʮʠʥʩʢʠʝ ʮʝʥʪʨʳ ʧʦʩʣʝ 

ʫʚʦʣʴʥʝʥʠʷ, ʢʦʛʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʝʭʦʜʷʪ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩ ʯʘʩʪʳʤʠ 

ʦʙʦʩʪʨʝʥʠʷʤʠ, ʬʦʨʤʠʨʫʷ ʩʪʦʡʢʠʝ ʥʝʦʙʨʘʪʠʤʳʝ ʩʠʥʜʨʦʤʳ. ʅʝʨʝʜʢʦ ʠʟʥʘʯʘʣʴʥʦ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʚʨʝʜʥʳʤʠ ʠ ʦʧʘʩʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʙʦʪʥʠʢʠ ʩ 

ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʤ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʳ 

ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʫʭʫʜʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʎʝʥʪʨʦʚ ʛʠʛʠʝʥʳ, ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ 

ʟʘ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. 

ʅʝʩʚʦʝʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʩʤʦʪʨʦʚ, ʨʘʮʠʦʥʘʣʴʥʳʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ ʨʘʙʦʪʥʠʢʦʚ ʩ ʚʳʷʚʣʝʥʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʧʦʩʦʙʩʪʚ ʝʫ ʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʫʪʨʘʪʳ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ 

ʚʳʛʦʜʥʘ ʥʠ ʨʘʙʦʪʦʜʘʪʝʣʶ, ʥʠ ʨʘʙʦʪʥʠʢʫ, ʢʦʪʦʨʳʡ ʙʦʠʪʩʷ ʧʦʪʝʨʷʪʴ ʨʘʙʦʪʫ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʥʘʥʦʩʠʪ ʦʱʫʪʠʤʳʡ ʫʨʦʥ ʪʨʫʜʦʚʳʤ ʨʝʩʫʨʩʘʤ ʚ ʮʝʣʦʤ, 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʷʩʴ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠ ʥʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʪʨʘʥʳ, 

ʠ ʥʘ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʥʘʮʠʠ [5]. 
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ʆʩʥʦʚʫ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʜʠʩʧʘʥʩʝʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʘʙʦʪʥʠʢʘʤʠ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʤʠ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʚʨʝʜʥʦʩʪʷʤʠ [6]. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʞʝ ʠʤ ʶʝ ʪ 

ʦʙʥʦʚʣʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʩʣʫʞʙ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʨʦʬʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʠʤ, ʢʦʪʦʨʳʝ ʥʝ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʪʴʩʷ ʚ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʯʘʩʪʠ ʠʣʠ ʟʜʨʘʚʧʫʥʢʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷ [7]. 

ɺ ɹʝʣʘʨʫʩʠ ʩ 2016 ʛʦʜʘ ʩʪʘʨʪʦʚʘʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çɿʜʦʨʦʚʴʝ 

ʥʘʨʦʜʘ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴè [8], ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʘ ʩʝʪʴ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʦʚʦʜʠʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ. ʀ ʦʯʝʥʴ ʚʘʞʥʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʘʚʠʣʴʥʦ 

ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ ʩ 

ʫʯʝʪʦʤ ʢʦʥʮʝʧʮʠʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʚʦ ʚʨʝʜʥʳʭ ʠ 

ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʤʝʩʪʫ ʧʨʠʢʨʝʧʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʫʨʦʚʥʷ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʠʤ ʠ ʚʢʣʶʯʠʪʴ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʚ ʦʙʱʫʶ ʩʭʝʤʫ ʦʢʘʟʘʥʠʷ 

ʧʨʦʬʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʘʥʥʦʤʫ ʢʦʥʪʠʥʛʝʥʪʫ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʠʤ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʙʳ ʚ ʩʝʙʷ ʧʝʨʚʠʯʥʫʶ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ. ɼʣʷ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ ʥʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʴ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʘ ʥʘ ʚʪʦʨʠʯʥʦʤ ï ʚʚʝʩʪʠ ʜʦʣʞʥʦʩʪʴ 

ʚʨʘʯʘ-ʧʨʦʬʧʘʪʦʣʦʛʘ ʮʝʥʪʨʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʦʬʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʫʨʦʚʥʷʤ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʚʣʝʯʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʚʠʜʫ ʧʨʠʚʣʝʯʝʥʠʷ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʢ ʤʝʜʠʮʠʥʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ ʩʠʩʪʝʤʫ ʠʭ 

ʧʦʜʛʦʪʦʚʢʠ ʤʦʜʫʣʝʡ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 
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Abstract: The paper presents the results of our own experimental studies of personnel 

radiation doses using modern medical radiation technologies. The growing role of 

irradiation of the lens of the eye is shown. The relevance of the topic is determined by the 

increasing introduction of radiation sources in various areas of medical and diagnostic 

practice and the need to take measures to protect the visual organ during the operation of 

these technologies.  
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ʇʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʣʫʯʝʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʘʢʪʠʢʫ (ʦʧʝʨʘʮʠʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʥʦʚʳʝ ʚʠʜʳ ʠʟʦʪʦʧʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ) ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ. ʀʟʤʝʥʷʝʪʩʷ ʫʨʦʚʝʥʴ ʠ ʭʘʨʘʢʪʝʨ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʧʝʨʩʦʥʘʣʘ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ, ʩʢʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʤʝʞʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

(ʢʘʨʜʠʦʭʠʨʫʨʛʠʷ, ʥʝʡʨʦʭʠʨʫʨʛʠʷ, ʫʨʦʣʦʛʠʷ, ʪʨʘʚʤʘʪʦʣʦʛʠʷ ʠ ʜʨ.). ʇʦ ʜʘʥʥʳʤ 

ʨʘʜʠʘʮʠʦʥʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʘʩʧʦʨʪʦ ,ʚ  ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʦʙʣʫʯʝʥʠʷ ʜʣʷ ʧʝʨʩʦʥʘʣʘ 

ʚʩʝʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝ ,ʡ  ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʫ, (ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ) ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

>5 ʤɿʚ, ʯʪʦ ʚ 4 ʨʘʟʘ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʦʨʤʘʤʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

(ʅʈɹ-09/2009) ʛʦʜʦʚʦʛʦ ʧʨʝʜʝʣʘ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ï 20 ʤɿʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ, ʚ ʪ. ʯ.  ʭʨʫʩʪʘʣʠʢʘ ʛʣʘʟʘ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ 

ʨʘʙʦʪʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʣʠ ʚ ʟʦʥʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʫʨʦʚʥʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

(ʄʂʈɿ, ʄɸɻɸʊʕ), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʜʦʟʘ ʥʘ ʭʨʫʩʪʘʣʠʢ 

ʛʣʘʟʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 20 ʤɿʚ ʚ ʛʦʜ [1]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʝʚʳʰʝʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʝ ʥʠʢʘʢ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʦʟ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘ ʦʜʥʦ ʠʭ 

ʧʝʨʚʳʭ ʤʝʩʪ ʧʦ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʳʭʦʜʠʪ ʧʨʦʙʣʝʤʘ ʦʙʣʫʯʝʥʠʷ ʭʨʫʩʪʘʣʠʢʘ ʛʣʘʟʘ ʫ 

ʚʨʘʯʝʡ ʠ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʣʠ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʟʦʥʝ ʦʙʣʫʯʝʥʠʷ ʠʥʳʤʠ 

ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪʘʤʠ (ʈʌʇ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʟʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʭʨʫʩʪʘʣʠʢ ʛʣʘʟʘ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʟʘʥʷʪʦʛʦ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʥʪʝʨʚʝʥʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʘ ʪʘʢʞʝ 

ʨʘʙʦʪʘʶʱʝʛʦ ʩ ʈʌʇ, ʧʨʦʚʝʜʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʦʟ 

ʦʙʣʫʯʝʥʠʷ ʭʨʫʩʪʘʣʠʢʘ ʛʣʘʟʘ ʫ ʚʨʘʯʝʡ ʠ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʢʘʨʜʠʦʭʠʨʫʨʛʠʠ, ʫʨʦʣʦʛʠʠ, ɻ ʥʜʦʩʢʦʧʠʠ, ʠʟʦʪʦʧʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʪʦʤʘʪʦʣʦʛʠʠ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʜʦʟʠʤʝʪʨʳ 

ʅʨ(3) ʩ ʜʝʪʝʢʪʦʨʘʤʠ ɼʊɻ-4. ɼʦʟʠʤʝʪʨʳ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʰʘʧʦʯʢʠ. ʉʨʦʢ ʵʢʩʧʦʟʠʮʠʠ ʩʦʩʪʘʚʣʷʣ ʦʪ 1 ʜʦ 3 ʤʝʩʷʮʝʚ. ɼʦʟʳ 

ʦʙʣʫʯʝʥʠʷ ʭʨʫʩʪʘʣʠʢʘ ʛʣʘʟʘ ʦʧʨʝʜʝʣʝʥʳ ʫ 22 ʚʨʘʯʝʡ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, 
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�\�u�i�h�e�g�y�x�s�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �i�h�^�� �d�h�g�l�j�h�e�_�f�� �j�_�g�l�]�_�g�h�\�k�d�h�]�h�� �b�a�e�m�q�_�g�b�y���� ������
�h�i�_�j�Z�p�b�h�g�g�u�o�� �f�_�^�b�p�b�g�k�d�b�o�� �k�_�k�l�z�j���� �� �f�_�^�b�p�b�g�k�d�b�o�� �k�_�k�l�z�j�� �e�Z�[�h�j�Z�l�h�j�b�c��
�j�Z�^�b�h�b�a�h�l�h�i�g�h�c���^�b�Z�]�g�h�k�l�b�d�b���� 

�B�k�k�e�_�^�h�\�Z�g�b�y�����i�j�h�\�_�^�z�g�g�u�_���\���f�_�^�b�p�b�g�k�d�b�o���h�j�]�Z�g�b�a�Z�p�b�y�o���F�h�k�d�\�u���b���D�Z�a�Z�g�b��
[2, 3, 4], �i�h�d�Z�a�Z�e�b�����q�l�h���w�d�\�b�\�Z�e�_�g�l�g�u�_���^�h�a�u���o�j�m�k�l�Z�e�b�d�Z���]�e�Z�a�Z�����\���i�_�j�_�k�q�z�l�_���g�Z���]�h�^����
�k�h�k�l�Z�\�b�e�b���^�e�y�����k�j�_�^�g�_�]�h���f�_�^�b�p�b�g�k�d�h�]�h���i�_�j�k�h�g�Z�e�Z���d�Z�j�^�b�h�o�b�j�m�j�]�b�b�����������± �����������f�A�\����
�\�j�Z�q�_�c-�d�Z�j�^�b�h�o�b�j�m�j�]�h�\��- 3,7 �± ���������� �f�A�\���� �M�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �q�b�k�e�h��
�\�j�Z�q�_�c-�d�Z�j�^�b�h�e�h�]�h�\�� �\�u�i�h�e�g�y�_�l���� �\�� �k�j�_�^�g�_�f�� �a�Z�� �]�h�^���� �^�h�� �������� �h�i�_�j�Z�p�b�c�� �j�Z�a�e�b�q�g�h�c��
�k�e�h�`�g�h�k�l�b�� �b�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���� �H�^�g�Z�d�h�� �m�� �j�Z�a�g�u�o�� �\�j�Z�q�_�c�� ���\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��
�d�h�e�b�q�_�k�l�\�Z�� �b�� �^�e�b�l�_�e�v�g�h�k�l�b�� �h�i�_�j�Z�p�b�c���� �m�`�_�� �i�h�k�e�_�� �i�j�h�\�_�^�_�g�b�y�� ��������- �������� �h�i�_�j�Z�p�b�c��
�w�d�\�b�\�Z�e�_�g�l�g�Z�y���^�h�a�Z���g�Z���o�j�m�k�l�Z�e�b�d���f�h�`�_�l���^�h�k�l�b�]�Z�l�v���������f�A�\�����M���h�^�g�h�c���b�a���f�_�^�b�p�b�g�k�d�b�o��
�k�_�k�l�z�j���a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�Z���d�j�Z�c�g�_���\�u�k�h�d�Z�y���^�h�a�Z���± �����������f�A�\���a�Z���������h�i�_�j�Z�p�b�x�����I�j�b���w�l�h�f����
�m�� �\�k�_�o�� �k�h�l�j�m�^�g�b�d�h�\�����a�Z�� �k�q�z�l�� �i�j�b�f�_�g�_�g�b�y�� �k�j�_�^�k�l�\�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�c�� �a�Z�s�b�l�u��
���^�\�m�k�l�h�j�h�g�g�b�_�� �n�Z�j�l�m�d�b�� �k�h�� �k�\�b�g�p�h�\�u�f�� �w�d�\�b�\�Z�e�_�g�l�h�f�� �������� �f�f��Pb������ �w�n�n�_�d�l�b�\�g�Z�y��
�]�h�^�h�\�Z�y���^�h�a�Z���[�u�e�Z���k�m�s�_�k�l�\�_�g�g�h���g�b�`�_���g�h�j�f�Z�l�b�\�Z���b���g�_���i�j�_�\�u�r�Z�e�Z������- �����f�A�\�����<���l�h���`�_��
�\�j�_�f�y�� �]�h�^�h�\�Z�y�� �w�d�\�b�\�Z�e�_�g�l�g�Z�y�� �^�h�a�Z�� �g�Z�� �o�j�m�k�l�Z�e�b�d�� �[�m�^�_�l�� �k�m�s�_�k�l�\�_�g�g�h�� �\�u�r�_��
�j�_�d�h�f�_�g�^�h�\�Z�g�g�u�o���������f�A�\���b�����i�h���g�Z�r�b�f���h�p�_�g�d�Z�f�����f�h�`�_�l���^�h�k�l�b�]�Z�l�v���������± �������f�A�\���a�Z���]�h�^����
�\���a�Z�\�b�k�b�f�h�k�l�b���h�l���j�Z�[�h�q�_�c���g�Z�]�j�m�a�d�b���o�b�j�m�j�]�h�\�������H�p�_�g�d�b���h�[�e�m�q�_�g�b�y���o�j�m�k�l�Z�e�b�d�Z���]�e�Z�a�Z��
�i�h���^�j�m�]�b�f���k�i�_�p�b�Z�e�v�g�h�k�l�y�f���^�Z�e�b���k�e�_�^�m�x�s�b�_���j�_�a�m�e�v�l�Z�l�u�����\���i�_�j�_�k�q�z�l�_���g�Z���]�h�^�������\�j�Z�q�b-
�m�j�h�e�h�]�b���± �^�h�������f�A�\�����\�j�Z�q�b���b���k�j�_�^�g�b�c���i�_�j�k�h�g�Z�e���\���w�g�^�h�k�d�h�i�b�b���± �^�h���������f�A�\�����k�j�_�^�g�b�c��
�i�_�j�k�h�g�Z�e���i�j�b���j�Z�[�h�l�_���k �J�N�I���g�Z���h�k�g�h�\�_��99�L�k��- �^�h�������f�A�\�����k�j�_�^�g�b�c���i�_�j�k�h�g�Z�e�Z���b�a�h�l�h�i�g�h�c��
�e�Z�[�h�j�Z�l�h�j�b�b���h�l�^�_�e�_�g�b�c���I�W�L-�p�_�g�l�j�h�\�����j�Z�[�h�l�Z�x�s�b�o���k���J�N�I���g�Z���h�k�g�h�\�_��18F - 7 �±9 �f�A�\���� 

�K�h�\�_�j�r�_�g�g�h���h�q�_�\�b�^�g�h�����q�l�h���\�h���\�k�_�o���\�Z�j�b�Z�g�l�Z�o���b�k�i�h�e�v�a�h�\�Z�g�b�y���j�Z�^�b�Z�p�b�h�g�g�u�o��
�b�k�l�h�q�g�b�d�h�\���� �]�^�_�� �i�_�j�k�h�g�Z�e���� �\�� �h�l�e�b�q�b�b�� �h�l�� �j�_�g�l�]�_�g�h�e�h�]�h�\���� �g�Z�o�h�^�b�l�k�y�� �\�� �i�h�e�_��
�j�Z�k�k�_�y�g�g�h�]�h�� �b�a�e�m�q�_�g�b�y�� ���Z�g�]�b�h�o�b�j�m�j�]�b�y���� �m�j�h�e�h�]�b�y���� �w�g�^�h�k�d�h�i�b�y���� �l�j�Z�\�f�Z�l�h�e�h�]�b�y����
�h�[�s�Z�y�� �o�b�j�m�j�]�b�y�� �b�� �j�_�Z�g�b�f�Z�p�b�h�g�g�u�_�� �h�l�^�_�e�_�g�b�y�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �i�_�j�_�^�\�b�`�g�h�c��
�j�_�g�l�]�_�g�h�\�k�d�h�c�� �l�_�o�g�b�d�b������ �h�g�� �[�m�^�_�l�� �i�h�^�\�_�j�]�Z�l�v�k�y�� �d�Z�d�� �h�[�s�_�f�m�� �h�[�e�m�q�_�g�b�x���� �l�Z�d�� �b��
�h�[�e�m�q�_�g�b�x���h�l�^�_�e�v�g�u�o���h�j�]�Z�g�h�\���b���l�d�Z�g�_�c�����d���d�h�l�h�j�u�f���h�l�g�h�k�b�l�k�y���b���o�j�m�k�l�Z�e�b�d���]�e�Z�a�Z����
�<�f�_�k�l�_�� �k�� �l�_�f�� �w�n�n�_�d�l�b�\�g�Z�y�� �a�Z�s�b�l�Z�� �]�e�Z�a�� �^�h�� �g�Z�k�l�h�y�s�_�]�h�� �\�j�_�f�_�g�b�� �g�_�� �h�[�_�k�i�_�q�_�g�Z����
�<�j�Z�q�b���a�Z�q�Z�k�l�m�x���e�b�[�h���g�_���b�f�_�x�l���a�Z�s�b�l�g�u�o���k�j�_�^�k�l�\�����a�Z�s�b�l�g�u�_���h�q�d�b�������e�b�[�h���i�h�e�m�q�Z�x�l��
�b�o���g�Z���h�k�g�h�\�Z�g�b�b���q�Z�k�l�g�u�o���h�[�j�Z�s�_�g�b�c���\���Z�^�j�_�k���j�m�d�h�\�h�^�k�l�\�Z���E�I�M�����L�Z�d�h�_���i�h�e�h�`�_�g�b�_��
�^�_�e�� �\�� �a�g�Z�q�b�l�_�e�v�g�h�c�� �k�l�_�i�_�g�b�� �h�[�m�k�e�h�\�e�_�g�h�� �h�l�k�l�Z�\�Z�g�b�_�f�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �g�h�j�f�� �h�l��
�f�_�`�^�m�g�Z�j�h�^�g�u�o���j�_�d�h�f�_�g�^�Z�p�b�c�����G�J�;-09/2009 �± �w�d�\�b�\�Z�e�_�g�l�g�Z�y���^�h�a�Z���g�Z���o�j�m�k�l�Z�e�b�d���± 
�������� �f�A�\���]������ �Z�� �i�h�j�Z�`�_�g�b�_�� �o�j�m�k�l�Z�e�b�d�Z�� �k�q�b�l�Z�_�l�k�y�� �i�h�j�h�]�h�\�u�f�� �^�_�l�_�j�f�b�g�b�j�h�\�Z�g�g�u�f��
�w�n�n�_�d�l�h�f���� �F�_�`�^�m�� �l�_�f���� �\�u�\�h�^�u�� �j�y�^�Z�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c�� �h�[�h�k�g�h�\�Z�g�g�h�� �m�d�Z�a�u�\�Z�x�l�� �g�Z��
�\�h�a�f�h�`�g�h�k�l�v�� �j�Z�a�\�b�l�b�y�� �i�h�j�Z�`�_�g�b�c�� �o�j�m�k�l�Z�e�b�d�Z�� �]�e�Z�a�Z�� �g�Z�� �]�h�j�Z�a�^�h�� �[�h�e�_�_�� �g�b�a�d�b�o��
�m�j�h�\�g�y�o�� �^�h�a���� �Z�� �k�Z�f�h�� �i�h�j�Z�`�_�g�b�_�� �g�h�k�b�l�� �[�_�k�i�h�j�h�]�h�\�u�c�� �o�Z�j�Z�d�l�_�j�� �b�� �^�h�e�`�g�h��
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КАНЦЕРОГЕННАЯ ОПАСНОСТЬ ЧЁРНОГО УГЛЕРОДА (САЖИ) 

ПРОМЫШЛЕННЫХ ВЫБРОСОВ В АТМОСФЕРНЫЙ ВОЗДУХ 

НАСЕЛЁННЫХ МЕСТ 
1ʇʨʠʣʠʧʢʦ ʅ.ʉ., 1ʊʫʨʙʠʥʩʢʠʡ ɺ.ɺ., 2ʈʘʧʫʪʘ ɺ.ʌ., 3ɹʦʨʪʥʠʢʦʚʘ ʉ.ɹ. 

1�N�_�^�_�j�Z�e�v�g�h�_���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�_���[�x�^�`�_�l�g�h�_���m�q�j�_�`�^�_�g�b�_���©�P�_�g�l�j���k�l�j�Z�l�_�]�b�q�_�k�d�h�]�h��
�i�e�Z�g�b�j�h�\�Z�g�b�y���b���m�i�j�Z�\�e�_�g�b�y���f�_�^�b�d�h-�[�b�h�e�h�]�b�q�_�k�d�b�f�b���j�b�k�d�Z�f�b���a�^�h�j�h�\�v�x�ª��

�N�_�^�_�j�Z�e�v�g�h�]�h���f�_�^�b�d�h-�[�b�h�e�h�]�b�q�_�k�d�h�]�h���Z�]�_�g�l�k�l�\�Z�����]���F�h�k�d�\�Z�����1�3�U�L�O�L�S�N�R�#�F�V�S�P�]���U�X 
2�N�_�^�_�j�Z�e�v�g�h�_���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�_���[�x�^�`�_�l�g�h�_���m�q�j�_�`�^�_�g�b�_���g�Z�m�d�b���©�B�g�k�l�b�l�m�l��
�\�u�q�b�k�e�b�l�_�e�v�g�h�c���f�Z�l�_�f�Z�l�b�d�b���b���f�Z�l�_�f�Z�l�b�q�_�k�d�h�c���]�_�h�n�b�a�b�d�b�ª���K�b�[�b�j�k�d�h�]�h��

�h�l�^�_�e�_�g�b�y���J�h�k�k�b�c�k�d�h�c���Z�d�Z�^�_�f�b�b���g�Z�m�d�����]���G�h�\�h�k�b�[�b�j�k�d�����U�Dputa@sscc.ru 
3�N�_�^�_�j�Z�e�v�g�h�_���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�_���[�x�^�`�_�l�g�h�_���m�q�j�_�`�^�_�g�b�_���g�Z�m�d�b���©�B�g�k�l�b�l�m�l��

�g�_�n�l�_�]�Z�a�h�\�h�c���]�_�h�e�h�]�b�b���b���]�_�h�n�b�a�b�d�b���b�f�����:���:�����L�j�h�n�b�f�m�d�Z�ª���K�b�[�b�j�k�d�h�]�h���h�l�^�_�e�_�g�b�y��
�J�h�k�k�b�c�k�d�h�c���Z�d�Z�^�_�f�b�b���g�Z�m�d�����]���G�h�\�h�k�b�[�b�j�k�d�����J�h�k�k�b�y�����E�R�U�W�Q�L�N�R�Y�D�V�E�#�L�S�J�J���V�E�U�D�V���U�X�� 

 

ɸʥʥʦʪʘʮʠʷ. ʊʠʧʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʠʘʨʝʥʦʚ ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʚʳʙʨʘʩʳʚʘʝʤʳʭ 

ʚ ʚʦʟʜʫʭ 3,4-ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʙʝʥʟʦ(b)ʬʣʫʦʨʘʥʪʝʥ, ʙʝʥʟʦ(k)ʬʣʫʦʨʘʥʪʝʥ ʠ ʠʥʜʝʥʦ(1,2,3-

cd)ʧʠʨʝʥ) (ʧʦʣʠʘʨʝʥʦʚ). ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʮʝʥʢʘ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʚʳʙʨʦʩʦʚ ʯʸʨʥʦʛʦ ʫʛʣʝʨʦʜʘ (ʩʘʞʠ) ʩ ʫʯʸʪʦʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʧʦʣʠʘʨʝʥʦʚ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʦʣʠʘʨʝʥʘʤʠ 

ʩʫʤʤʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 0,09%-

17,74%.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʏ: ʸʨʥʳʡ ʫʛʣʝʨʦ ʇ .ʘʞʘʉ .ʜ ʦʣʠʘʨʝʥ ɸ .ʳ ʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫ ʀ .ʭ ʥʜʝʢʩ 

ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ.  

 

CARCINOGENIC HAZARD OF BLACK CARBON (SOOT) OF INDUSTRIAL 
EMISSIONS INTO THE AIR OF POPULATED AREAS  

1Prilipko N. S., 1Turbinsky V. V., 2Raputa V. F., 3Bortnikova S. B. 
1Federal state budgetary institution "Center for strategic planning and management of 

biomedical health risks" of the Federal medical biological Agency, Moscow, 
NPrilipko@cspmz.ru 

2Federal state budgetary institution of science "Institute of computational mathematics 
and mathematical Geophysics" of the Siberian branch of the Russian Academy of 
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Sciences, Novosibirsk, raputa@sscc.ru 
3Federal state budgetary institution of science "Trofimuk Institute of oil and gas Geology 

and Geophysics" of the Siberian branch of the Russian Academy of Sciences, 
Novosibirsk, Russia, bortnikovasb@ipgg.sbras.ru. 

 

Annotation. Typical patterns of polyarene formation during combustion of different types 

of fuel are shown in the indicator ratios of 3,4-Benz(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene and indeno(1,2,3-cd)pyrene (polyarenes) emitted into the air. The 

aim of the study is to assess the carcinogenic hazard of black carbon (soot) emissions, 

taking into account the associated priority polyarenes. Conclusions are made on the 

increase in the total index of carcinogenic hazard of air emissions by 0.09% -17.74% by 

accompanying polyarenes. 

Keywords: B lack carbo S .n oo P .t olyarene A .s tmospheric ai C .r arcinogenic hazard index. 

 

ʈʝʛʣʘʤʝʥʪ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʦʡʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [1] ʦʙʷʟʳʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʚʦʟʜʫʭ 4-ʭ ʚʝʱʝʩʪʚ ʛʨʫʧʧʳ 

ʧʦʣʠʘʨʝʥʦʚ: 3,4-(ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ, ʙʝʥʟʦ(b)ʬʣʫʦʨʘʥʪʝʥʘ, ʙʝʥʟʦ(k)ʬʣʫʦʨʘʥʪʝʥʘ ʠ 

ʠʥʜʝʥʦ(1,2,3-cd)ʧʠʨʝʥʘ [2]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʝʨʝʯʝʥʴ ʤʦʥʠʪʦʨʠʨʫʝʤʳʭ 

ʧʦʣʠʘʨʝʥʦʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʠʟʤʝʨʝʥʠʝ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʘ [3]. ʊʠʧʠʯʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʠʘʨʝʥʦʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʦʩʪʘʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʝʱʝʩʪʚ - ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʦʣʠʘʨʝʥʘʤʠ. ʀʥʜʠʢʘʪʦʨʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʧʦʣʠʘʨʝʥʦʚ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʠ ʚʠʜʘ ʩʞʠʛʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʅʘʧʨʠʤʝʨ, 

ʫʛʦʣʴʥʘʷ ʩʘʞʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʘʞʠ ʦʪ 

ʩʞʠʛʘʥʠʷ ʙʝʥʟʠʥʘ, ʢʝʨʦʩʠʥʘ, ʤʘʟʫʪʘ, ʜʨʝʚʝʩʠʥʳ, ʪʨʘʚ - ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢ ʦʢʠʩʣʝʥʠʶ [4, 5]. ʂʦʣʠʯʝʩʪʚʘ ʧʦʣʠʘʨʝʥʦʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 

ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʪʦʧʣʠʚʘ, ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [6,7, 8]. 

�P�_�e�v���b�k�k�e�_�^�h�\�Z�g�b�y ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʳʙʨʦʩʦʚ 

ʚ ʘʪʤʦʩʬʝʨʫ ʯʸʨʥʦʛʦ ʫʛʣʝʨʦʜʘ (ʩʘʞʠ) ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʦʣʠʘʨʝʥʦʚ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʢʘʥʮʝʨʦʛʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʚʳʙʨʦʩʦʚ ʥʘ 98% 

ʦʙʫʩʣʦʚʣʝʥʘ ʫʛʣʝʨʦʜʦʤ ʯʸʨʥʳʤ (ʩʘʞʝʡ), ʘ ʩʨʝʜʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʧʨʝʦʙʣʘʜʘʝʪ 3,4-ʙʝʥʟ(ʘ)ʧʠʨʝʥ (ʦʪ 47% ʜʦ 88%) ʠ ʙʝʥʟ(b)ʬʣʫʦʨʘʥʪʝʥ (ʦʪ 6% ʜʦ 38%). 

ʈʝʟʫʣʴʪʘʪʳ ʜʦʙʘʚʣʝʥʠʷ ʚ ʨʘʩʯʸʪʳ ʩʫʤʤʘʨʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʥʜʝʢʩʘ 

ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʦʣʠʘʨʝʥʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʦʪ 

0,09% (ʆɸʆ ɹɸʊʀ ʛ.ɹʘʨʥʘʫʣ) ʜʦ 17,74% (ʊʕʎ-2 ʛ.ʅʦʚʦʩʠʙʠʨʩʢ) (ʪʘʙʣʠʮʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʸʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʘʚʘ ʧʦʣʠʘʨʝʥʦʚ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʫʨʦʚʝʥʴ ʩʫʤʤʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʝʱʝʩʪʚ ʚʳʙʨʦʩʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ ʥʘ 0,09%-17,74%. 
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ʊʘʙʣʠʮʘ ï ʋʨʦʚʥʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦʣʠʘʨʝʥʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ ʧʦ ʜʘʥʥʳʤ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ (HRIc ʀʥʚ) ʠ ʩ ʫʯʸʪʦʤ ʧʨʦʛʥʦʟʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʦʣʠʘʨʝʥʦʚ ʩʘʞʠ 

(×HRIc ʨʘʩʯʸʪ). 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʛʦʨʦʜ 

HRIc ʀʥʚ ʈʘʩʯʸʪ 

×HRIc 

ʨʘʩʯʸʪ 

ʈʘʩʯʸʪ 

×HRIc,% 

ʇʨʝʜʧʨʠʷʪʠʷ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ 

ʆʆʆ çʉʠʙʘʚʪʦʙʘʥè, 

ʛ.ʅʦʚʦʩʠʙʠʨʩʢ 141,7 2,52 1,78% 

ʆɸʆ çʀʩʢʠʪʠʤʮʝʤʝʥʪ, ʛ.ʀʩʢʠʪʠʤ 3780,9 63,59 1,68% 

ʆɸʆ çʗʂʉʄʠʂè, ʛ.ʗʢʫʪʩʢ 2,3 0,04 1,78% 

ʆɸʆ çʉɼʈʉʋè, ʛ.ɻʫʨʴʝʚʩʢ 10,8 0,04 0,40% 

ʆɸʆ ɹɸʊʀ, ʛ.ɹʘʨʥʘʫʣ 251,6 0,21 0,09% 

ʇʨʝʜʧʨʠʷʪʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɹʘʨʘʙʠʥʩʢʦʡ ʊʕʎ, ʛ.ʂʫʡʙʳʰʝʚ 1061198,4 5705,24 0,54% 

ʊʕʎ-5 ʅʦʚʦʩʠʙʠʨʩʢ 2088015,5 18444,59 0,88% 

ʊʕʎ-4 ʅʦʚʦʩʠʙʠʨʩʢ 3793912,4 35985,89 0,95% 

ʊʕʎ-3 ʅʦʚʦʩʠʙʠʨʩʢ 2363484,9 9529,90 0,40% 

ʊʕʎ-2 ʅʦʚʦʩʠʙʠʨʩʢ 62140,7 11026,46 17,74% 

ʊʕʎ 5, ʛ.ʆʤʩʢ 

12672076,

8 50653,08 0,40% 

ʆʆʆ çɻʘʨʘʥʪè, ʛ.ɹʝʣʦʚʦ 291,2 5,19 1,78% 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʠʘʨʝʥʦʚ ʚ ʤʘʩʩʝ ʯʝʨʥʦʛʦ

( ʘʜʦʨʝʣʛʫ ʩʘʞʝ) ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʵʢʩʧʝʨʪʠʟʳ ʦʧʘʩʥʦʩʪʠ

ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʧʨʦʜʫʢʪʦʚ ʩʞʠʛʘʥʠʷ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ.  
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ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʣʥʦʦʙʨʘʟʥʦʡ ʜʠʥʘʤʠʢʠ ʤʘʩʩʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʦʢʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʦʨʦʜʦʚ ʠ ʥʘʨʘʩʪʘʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʪ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʱʠʭ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ 2001 ʛʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʦʢʘʣʴʥʳʝ ʠ ʦʙʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ. ʄʘʩʩʦʚʘʷ 

ʥʝʠʥʬʝʢʮʠʦʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʨʠʩʢʠ. ɸʪʨʠʙʫʪʠʚʥʳʝ ʨʠʩʢʠ. 

ʏʠʩʣʦ ɺʦʣʴʬʘ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʷʚʣʝʥʠʷ ʤʘʩʩʦʚʳʭ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʄʅʀɿ), ʠʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠʭ 

ʚʥʝʜʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [1, 2, 3]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ �p�_�e�v ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ: ʠʟʫʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʅʀɿ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʦʣʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʣʦʢʘʣʴʥʳʭ, ʦʙʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʛʝʣʠʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʚʳʧʦʣʥʠʣʠ: 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʮʝʥʪʨʝ ʠ ʥʘ ʫʩʣʦʚʥʦʡ ʬʦʥʦʚʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 1988-2016 ʛ. ʛ.; 

- ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʚʢʣʘʜʦʚ ʣʦʢʘʣʴʥʳʭ, ʦʙʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 

ʛʝʣʠʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ 

ʄʅʀɿ ʥʘ ʠʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

�H�[�t�_�d�l �h�f ��ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʜʘʥʥʳʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʚ 

ʣʰʳʤʦʨʧ ʝʥʥʳʭ ʛʦʨʦʜʘ :ʭ  ɸʥʛʘʨʩʢ, ʐʝʣʝʭʦʚ, ʋʩʦʣʴʝ-ʉʠʙʠʨʩʢʦʝ, ɹʨʘʪʩʢ -ʠʤʜʘ ʠ

ʮ ʤʦʥʚʠʪʘʨʪʩʠʥ ʝʥʪʨʝ ʛ. ʀʨʢʫʪʩʢʘ, ʬʦʥʦʚʦʡ ʥʝʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠ -ʩʪʫʢʨʀ ʠ

ʦ ʡʦʢ ʙʣʘʩʪ ʠʣʝʪʘʟʘʢʦʧ ʝʞʢʘʪ ʘ ,ʠ  ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠ  ʠʪʩʦʤʝʘʚʝʣʦʙʘʟ ʩʧʦʣʴʟʦʚʘʣ  ʠ ʜʘʥʥʳ  ʝ ʦʬʠʮʠʘʣʴʥʦ  ʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦ  ʡ ʦʪʯʝʪʥʦʩʪʠ

ʨ ʦ ʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʩʝʭ ʢʣʘʩʩʦʚ ʩʨʝʜʠ ʜʝʪʝʡ 33 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʣʠʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ï 

ʜʘʥʥʳʝ ʠʥʪʝʨʥʝʪʘ ʦ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʯʠʩʣʘʭ ɺʦʣʴʬʘ [4].  

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦ ʫʨʦʚʥʶ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ (ʆʈ) 

ʠ ʘʪʨʠʙʫʪʠʚʥʦʛʦ (ɸʈ) ʨʠʩʢʦʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʥʭʨʦʥʥʳʝ ʚʦ 

ʚʨʝʤʝʥʠ ʟʥʘʯʝʥʠʡ ʬʦʥʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʘ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ï ʠʩʭʦʜʥʫʶ ʬʦʥʦʚʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

ʉʦʣʥʝʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʚʳʨʘʞʝʥʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʠʥʜʝʢʩʦʤ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʯʠʩʣʦʤ 

ɺʦʣʴʬʘ (W), ʦʙʦʙʱʘʶʱʠʤ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʣʥʝʯʥʳʤʠ ʧʷʪʥʘʤʠ. çʂʨʠʚʘʷ 

ʵʪʠʭ ʯʠʩʝʣ ʧʦʚʪʦʨʷʝʪʩʷ ʢʨʠʚʳʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ, 

ʩʝʚʝʨʥʳʭ ʩʠʷʥʠʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʬʝʥʦʤʝʥʦʚè [5, 6].  

ɺʦʣʥʦʦʙʨʘʟʥʫʶ ʜʠʥʘʤʠʢʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʦʮʝʥʢʠ ʝʝ ʨʠʩʢʘ, ʘ ʪʘʢʞʝ ʠʥʜʝʢʩʘ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠ ʧʦʣʠʥʦʤʦʤ 6-ʦʡ ʩʪʝʧʝʥʠ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʳʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʯʠʩʝʣ ɺʦʣʴʬʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Microsoft ɽʭʩʝl. 

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʝʡ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʅʀɿ ʜʝʪʝʡ, ʩʪʝʧʝʥʠ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ (ʄʕʉ) ʠ ʩʠʣʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʜʣʦʞʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʢʨʠʪʝʨʠʠ [7, 8].  

ʉʦʛʣʘʩʥʦ [9], ʚʘʣʦʚʳʝ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʦʨʦʜʦʚ ʚ ʧʝʨʠʦʜ 1986-2016 ʛ ʛ. ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʠʭ 

ʫʤʝʥʴʰʝʥʠʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʟʘ ʩʯʝʪ 

ʦʩʪʘʥʦʚʢʠ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʛ. ɸʥʛʘʨʩʢʝ. 
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ɺ 2000-2016 ʛ ʛ. ʛʦʨʦʜʘ ɹʨʘʪʩʢ ʠ ʀʨʢʫʪʩʢ ʦʪʥʝʩʝʥʳ ʢ ʛʦʨʦʜʘʤ ʩ ʦʯʝʥʴ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ (ʀɿɸ Ó14), ʛ. ʋʩʦʣʴʝ-

ʉʠʙʠʨʩʢʦʝ, ʛ. ʐʝʣʝʭʦʚ ʠ ʛ. ɸʥʛʘʨʩʢ (ʜʦ 2010 ʛ.) ï ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ 

(ʀɿɸ 7-13). ɸʥʛʘʨʩʢ ʧʦʩʣʝ 2010 ʛ. ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ ʩʨʝʜʠ ʛʦʨʦʜʦʚ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɺ 1989-1991 ʛʛ . ʥʘʙʣʶʜʘʣ ʴʩʠ  ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ɻ ʪʦʤ ʩʪʦʣʝʪʠʠ. ʉʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʩʨʝʜʥʝʥʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʚ 2000-2002 ʛʛ. ʠ 2013-2014 ʛʛ. ʩʥʠʞʘʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1989-1991 

ʛ. ʛ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1,23 ʠ 1,92 ʨʘʟʘ. 

ɼʠʥʘʤʠʢʠ ʛʦʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʚʩʝʤʠ 

ʙʦʣʝʟʥʷʤʠ, ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʨʠʩʢʘ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʧʝʨʠʦʜ 1988-2016 ʛʛ . ʠʤʝʶʪ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʨʘʟʣʠʯʥʳʝ 

ʧʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʪʨʝʥʜʳ. 

ɸʧʧʨʦʢʩʠʤʘʮʠʝʡ ʜʠʥʘʤʠʢ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʠ ʯʠʩʝʣ ɺʦʣʴʬʘ ʧʦʣʠʥʦʤʦʤ 6-ʡ ʩʪʝʧʝʥʠ ʧʦʣʫʯʝʥʳ 9 ʤʦʜʝʣʝʡ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (R2 

ʦʪ 0,81 ʜʦ 0,95), 7  ʧʨʠʝʤʣʝʤʦʛʦ ʢʘʯʝʩʪʚʘ (R2 ʦʪ 0,60 ʜʦ 0.78) ʠ ʦʜʥʘ  ʧʣʦʭʦʛʦ 

ʢʘʯʝʩʪʚʘ (R2 0,47).  

ʃʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʚʦʣʥʦʦʙʨʘʟʥʦʡ ʜʠʥʘʤʠʢʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʚ 

ʛʦʨʦʜʘʭ ʠ ʥʘ ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪ ʩʣʘʙʦʛʦ (ʛ. ɸʥʛʘʨʩʢ) ʜʦ 

ʚʳʨʘʞʝʥʥʦʛʦ ʝʝ ʨʦʩʪʘ (ʥʘ ʦʩʪʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ), ʘ ʜʠʥʘʤʠʢʠ ʯʠʩʝʣ ɺʦʣʴʬʘ  

ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʚʦʣʥʦʦʙʨʘʟʥʦʩʪʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘ ʬʦʥʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 2012-2016 ʛʛ. ʚʳʨʦʩʣʘ 

ʚ 1,82 ʨʘʟʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʀʨʢʫʪʩʢ, ɹʨʘʪʩʢ, ʐʝʣʝʭʦʚ, ʋʩʦʣʴʝ-ʉʠʙʠʨʩʢʦʝ ʠ 

ʚ ɸʥʛʘʨʩʢ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʚ 2,70, 1,93, 1,57, 1,56 ʠ 1,06 ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʠʩʭʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʊʨʝʥʜʳ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʛʦʨʦʜʦʚ 

ʚʦʣʥʦʦʙʨʘʟʥʳʭ ʜʠʥʘʤʠʢ ʆʈ ʠ ɸʈ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʠʤʝʶʪ 

ʩʦʚʧʘʜʘʶʱʠʝ ʠ ʥʝ ʩʦʚʧʘʜʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʛ. ɸʥʛʘʨʩʢʝ  - ʵʪʦ ʚʳʨʘʞʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʆʈ ʠ ɸʈ, ʚ ʛ. ʀʨʢʫʪʩʢʝ  ʨʦʩʪ ʆʈ ʠ ʚʳʨʘʞʝʥʥʳʡ ʨʦʩʪ ɸʈ, ʚ ʛ. 

ɹʨʘʪʩʢʝ  ʩʣʘʙʦʝ ʩʥʠʞʝʥʠʝ ʆʈ ʠ ʚʳʨʘʞʝʥʥʳʡ ʨʦʩʪ ɸʈ, ʚ ʛ. ʛ. ʐʝʣʝʭʦʚʝ ʠ ʋʩʦʣʴʝ-

ʉʠʙʠʨʩʢʦʝ  ʩʥʠʞʝʥʠʝ ʆʈ ʠ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ɸʈ.  

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʠʥʘʤʠʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʮʝʥʠʚʘʪʴ ʧʦ ɸʈ, ʚʳʨʘʞʝʥʥʳʤ ʚʝʨʦʷʪʥʳʤ ʯʠʩʣʦʤ ʩʣʫʯʘʝʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʦʥʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʅʘʙʣʶʜʘʝʤʳʡ ʨʦʩʪ ɸʈ ʦʚ 

ʛ ʭʝʩʚ ʦʨʦʜʘ ,ʭ  ʢʨʦʤʝ ɸʥʛʘʨʩʢʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʩʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʦʢʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ.  
ʉʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨ ʭʷʠ  ʛʦʨʦʜʦʚ ʧʦ ʛʦʜʘʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ 

ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ ʥʘ ʠʭ ʢʨʠʚʳʭ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʠʭ ʧʦʣʥʦʝ 

ʩʦʚʧʘʜʝʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʪʨʠʙʫʪʠʚʥʳʡ ʨʠʩʢ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʜʝʡʩʪʚʠʝʤ 

ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʘʢʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʠʥʘʤʠʢʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʅʀɿ ʜʝʪʝʡ ʥʘ ʢʘʞʜʦʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʚʠʜʝ ʩʦʯʝʪʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʧʦ ʜʣʠʥʝ ʧʝʨʠʦʜʦʚ, ʘʤʧʣʠʪʫʜ ʠ ʨʘʟʤʘʭʦʚ 

ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ.   



284 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ ʜʠʥʘʤʠʢʠ ʦʙʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʙʳʪʠʷʤʠ 1991 ʛ. ʠ ʧʦʩʣʝʜʫʶʱʠʭ 26 ʣʝʪ ʧʝʨʝʭʦʜʘ ʢ 

ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʠʥʘʤʠʢʫ ʨʠʩʢʘ ʬʦʥʦʚʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʬʦʥʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 

ʧʝʨʠʦʜ 1988-2001 ʛʛ., ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʫ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʯʠʩʝʣ 

ɺʦʣʴʬʘ.  

ʌʦʥʦʚʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʘ 29 ʣʝʪ ʚʳʨʦʩʣʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 2002-2011 ʛʛ. ʠ ʚ 

2012-2016 ʛʛ. ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 1988-2001 ʛʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

1,63 ʠ 1,82 ʨʘʟʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ ʚʦʟʨʦʩʣʘ ʜʦ 

658,515 ʠ 855,001 ʩʣʫʯ ʚʝʘ  ʚ ʛʦʜ ʥʘ 1000 ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʣʠ ʜʦ 38,65% ʠ 

45,05% ʦʪ ʫʚʝʣʠʯʠʚʰʠʡʩʷ ʬʦʥʦʚʦʡ. ʌʦʥʦʚʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʩʪʝʪ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʬʦʥʦʚʳʭ ʬʘʢʪʦʨʦʚ ʪʦʞʝ 

ʥʘʨʘʩʪʘʝʪ.  

ʇʨʠ ʵʪʦʤ ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʚʦʣʥʦʦʙʨʘʟʥʦʡ ʜʠʥʘʤʠʢʠ ʯʠʩʝʣ ɺʦʣʴʬʘ 

ʧʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʥʘʙʣʶʜʘʝʤʳʡ ʨʦʩʪ. 

ʆʜʥʘʢ  ʦ ʚʳʩʦʢʘʷ ʩʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ 1989-1991 ʛʛ ,.  ʚʝʨʦʷʪʥ ,ʦ  ʚʳʟʳʚʘʝʪ 

ʧʦʜʲʝʤ ʚʦʣʥʦʦʙʨʘʟʥʦʡ ʜʠʥʘʤʠʢʠ ʬʦʥʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʨʦʩʪ Ÿ ʩʥʠʞʝʥʠʝ Ÿ 

ʨʦʩʪ) ʚ 1991-2000 ʛʛ., ʢʦʪʦʨʘʷ ʚ 2001/2002 ʛ. ʛ ʧʝʨʝʭʦʜʠʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʝʝ ʨʠʩʢʘ. ʇʝʨʝʭʦʜ, ʦʯʝʚʠʜʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʩʧʳʰʢʠ 2000-2002 ʛʛ. ʠ ʫʩʠʣʠʚʘʶʱʝʛʦʩʷ ʚʣʠʷʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʘ ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

ɺʦʣʥʦʦʙʨʘʟʥʘʷ ʜʠʥʘʤʠʢʘ ɸʈ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʧʝʨʠʦʜ 2002-2014 ʛʛ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ (ʧʨʠʤʝʨʥʦ ʚ 1,56 ʨʘʟʘ ʠʣʠ ʥʘ 56,3%) ʩʨʝʜʥʝʤ 

ʫʨʦʚʥʝ ʢʦʣʝʙʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʫʨʦʚʥʝʤ ʚ 1991- 2000 ʛʛ. 

ʇʦʩʣʝʜʥʠʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʤʝʨʥʦ ʥʘ 37,45% ʧʨʝʚʳʰʘʣ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 1988-1991 ʛʛ.  

ɺʦʟʤʦʞʥʳʡ ʚʢʣʘʜ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʚʳʩʦʢʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʨʠʩʢʘ ʚ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 1991-2000 ʛʛ. ʜʦʩʪʠʛʘʝʪ 

27,3%, ʘ ʚ 2002-2014 ʛʛ.  17.4%. ɺʢʣʘʜ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʫʩʠʣʠʚʘʶʱʠʤʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʨʠʩʢʘ ʚ ʬʦʥʦʚʫʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 2002-2014 ʛʛ. ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 36%. 

ʅʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʠ ʜʝʡʩʪʚʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (1988-1990 ʛʛ.) ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ 

ʩʦʩʪʦʷʥʠʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠ ʧʦʚʳʰʝʥʥʦʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ (ʉʅʇʉ) ʫ ʜʝʪʝʡ 

ʥʘʙʣʶʜ ʶʘ ʪʩʷ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ ʚ 1991-1995 ʛʛ., ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʩʧʳʰʢʠ 2000-2002 

ʛʛ.  ʪʦʣʴʢʦ ʚ ʛ. ʐʝʣʝʭʦʚʝ ʠ ʚʩʧʳʰʢʠ 2013/2014 ʛʛ.  ʚ ʛʦʨʦʜʘʭ ʐʝʣʝʭʦʚ, ʋʩʦʣʴʝ-

ʉʠʙʠʨʩʢʦʝ ʠ ɸʥʛʘʨʩʢ. 

ʂʦʥʢʨʝʪʥʘʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʝʝ ʨʠʩʢ ʫ ʜʝʪʝʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʚʝʨʦʷʪʥʦ, ʟʘʚʠ ʷʩ ʪ ʦʪ ʩʦʯʝʪʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʣʦʢʘʣʴʥʳʭ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʘʢʪʠʚʥʦʩʪʠ/ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʜʝʪʩʢʠʭ ʢʦʥʪʠʥʛʝʥʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʘʪʨʠʙʫʪʠʚʥʦʤ ʨʠʩʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʅʀɿ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʣʦʢʘʣʴʥʳʭ ʠ ʦʙʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʠʣʠ ʧʦ 
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ʦʩʨʝʜʥʝʥʥʳʤ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʦʚʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʚʩʝʤʠ ʙʦʣʝʟʥʷʤʠ ʥʘ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʫʨʦʚʥʠ ʝʝ 

ʨʠʩʢʘ.  

ʉʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʜʦ ʫʨʦʚʥʷ ʄʅʀɿ ʩ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʥʝʧʨʦʤʳʰʣʝʥʥʳʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʬʦʥʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʧʝʨʠʦʜ ʩ 2002-2016 ʛʛ., ʚʦʟʤʦʞʥʦ, ʦʙʫʩʣʦʚʣʝʥ ʬʘʢʪʦʨʘʤʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʥʘʯʠʥʘʷ ʩ 1991 ʛ.  

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ ʚʦʟʜʝʡʩʪʚʠʝ ʣʦʢʘʣʴʥʳʭ ʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʦʙʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

(ʬʦʥʦʚʳʭ) ʬʘʢʪʦʨʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʅʀɿ ʩ ʫʨʦʚʥʷ 

ʧʦʚʳʰʝʥʥʦʛʦ ʠʣʠ ʚʳʩʦʢʦʛʦ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ.  

ɺ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʚʝʜʫʱʠʝ ʨʦʣʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʄʅʀɿ 

ʚʳʭʦʜʷʪ ʦʙʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ (ʬʦʥʦʚʳʝ) ʬʘʢʪʦʨʳ, ʘ ʚʦʟʜʝʡʩʪʚʠʝ ʣʦʢʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʤʘʣʦʟʥʘʯʠʤʳʭ ʚʝʣʠʯʠʥ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʝʨʚʘʷ ɻʣʦʙʘʣʴʥʘʷ ʤʠʥʠʩʪʝʨʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ (ʄʦʩʢʚʘ, 28ï29 ʘʧʨʝʣʷ 2011 ʛ.) ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢʦʥʪʨʦʣʴ ʟʘ ʅʀɿ ʠ ʠʭ 

ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://www. who.int/nmh/events/moscow_ncds_2011/ 

conference_ documents /monitorring_ ncds_ russian. pdf?ua=1 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 1.10.2018). 

2. ɻʣʦʙʘʣʴʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʙʦʨʴʙʝ ʩ ʥʠʤʠ 

ʥʘ 2013-2020 ʛ.ʛ.. ɺʆɿ, ɾʝʥʝʚʘ, ʐʚʝʡʮʘʨʠʷ. 2014. 

3.. ʅʘʫʯʥʘʷ ʧʣʘʪʬʦʨʤʘ "ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʩʨʝʜʘ" ʇʨʠʣʦʞʝʥʠʝ N 10 ʢ ʧʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 30 ʘʧʨʝʣʷ 2013 ʛʦʜʘ N 281 ɺ ʨʝʜʘʢʮʠʠ, ʚʚʝʜʝʥʥʦʡ ʚ 

ʜʝʡʩʪʚʠʝ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 23 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ ˉ674. URL: 

http://vrngmu.ru/upload/iblock/64a/ 64a152a0e68727b65bcc8cf0531b69d1.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

31.08.2020)  

4. ʊʘʙʣʠʮʘ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʯʠʩʝʣ ɺʦʣʴʬʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://meteo-

dv.ru/geospace/averageMonthW (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 31.08.2020). 
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6. ʂʦʤʘʨʦʚʩʢʠʭ ʂ.ʌ., ʂʦʤʘʨʦʚʩʢʠʭ ʅ.ʀ.  ʆ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʚʦʜʫ ʠ ʥʘ ʚʩʝ 

ʞʠʚʦʝ ʥʘ ʧʣʘʥʝʪʝ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʫʢʘ. 2019, ˉ3, ʩ. 9-16. 

7. ʇʨʫʩʘʢʦʚ ɺ.ʄ., ʇʨʫʩʘʢʦʚʘ ɸ.ɺ. ʈʦʣʴ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʩʩʦʚʳʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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СВЯЗЬ МЕЖДУ АТМОСФЕРНЫМ ДАВЛЕНИЕМ И АРТЕРИАЛЬНЫМ 

ДАВЛЕНИЕМ КРОВИ У ВЗРОСЛОГО НАСЕЛЕНИЯ В РАЗНЫЕ СЕЗОНЫ 

ГОДА В  ЕДОРОГ АРХАНГЕЛЬСКЕ, СЕВЕРО-ЗАПАД РОССИИ  
ʈʘʩʪʦʢʠʥʘ ʊ.ʅ.1, ʋʥʛʫʨʷʥʫ ʊ.ʅ. 1, ʂʫʜʨʷʚʮʝʚ ɸ.ɺ. 1, ʂʫʢ ʉ.2,3 

1�N�_�^�_�j�Z�e�v�g�h�_���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�_���[�x�^�`�_�l�g�h�_���h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�_���m�q�j�_�`�^�_�g�b�_��
�\�u�k�r�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y���©�K�_�\�_�j�g�u�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���f�_�^�b�p�b�g�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l�ª��

�F�b�g�b�k�l�_�j�k�l�\�Z���a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���� 
�]�����:�j�o�Z�g�]�_�e�v�k�d�����J�h�k�k�b�y�� 

2
 �E�h�g�^�h�g�k�d�Z�y���r�d�h�e�Z���]�b�]�b�_�g�u���b���l�j�h�i�b�q�_�k�d�h�c���f�_�^�b�p�b�g�u�����]�����E�h�g�^�h�g����

�<�_�e�b�d�h�[�j�b�l�Z�g�b�y�� 
3�:�j�d�l�b�q�_�k�d�b�c���M�g�b�\�_�j�k�b�l�_�l���G�h�j�\�_�]�b�b�����L�j�h�f�k�z�����G�h�j�\�_�]�b�y 

e-mail: dr.sokurenkotatiana@gmail.com 
 

ɸʥʥʦʪʘʮʠʷ: ʀʟʫʯʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʘʨʪʝʨʠʘʣʴʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ɸʨʭʘʥʛʝʣʴʩʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ çʋʟʥʘʡ ʩʚʦʝ 

ʩʝʨʜʮʝè 35 ï 69 ʣʝʪ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2015 ï 2017 ʛʦʜʘʭ. ɿʥʘʯʝʥʠʷ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ 

ʚ ʪʝʧʣʳʡ. ɺ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʫ ʣʠʮ, ʩʦʦʙʱʠʚʰʠʭ ʦ ʨʘʥʝʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʡ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʥʝ ʧʨʠʥʠʤʘʶʱʠʭ ʛʠʧʦʪʝʥʟʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʫ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʚ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʫ ʣʠʮ ʙʝʟ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʪʝʭ, ʢʪʦ ʧʨʠʥʠʤʘʝʪ 

ʛʠʧʦʪʝʥʟʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʩʚʷʟʴ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʘʨʪʝʨʠʘʣʴʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸ ʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠ ɸ .ʝ ʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠ ɸ .ʝ ʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ 

 

ASSOCIATION BETWEEN ATMOSPHERIC PRESSURE AND BLOOD 
PRESSURE AMONG ADULT POPULATION IN DIFFER ENT SEASONS OF 

YEAR IN ARKHANGELS YTIC K , NORTHWESTERN RUSSIA  
Rastokina T.N. 1, Unguryanu T.N. 1, Kudryavtsev A.V. 1, Cook S. 2,3  
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Abstract: The association between atmospheric pressure and blood pressure was studied 
among adults in Arkhangelsk. We used blood pressure measurements of 35 �± 69 years 
�R�O�G���S�D�U�W�L�F�L�S�D�Q�W�V���R�I���W�K�H���µ�.�Q�R�Z���<�R�X�U���+�H�D�U�W�¶���V�W�X�G�\�����F�R�Q�G�X�F�W�H�G���L�Q����������-2017. The values of 
systolic and diastolic blood pressure in the cold season were higher compared to the warm 
season. In the warm period of the year, participants with self-reported earlier diagnosed 
arterial hypertension and not taking antihypertensive medication had significantly lower 
diastolic blood pressure at low and high atmospheric pressure values compared to the 
medium values of atmospheric pressure. For participants without arterial hypertension 
and participants taking antihypertensive medication, blood pressure and atmospheric 
pressure were not associated in the warm period. As for the cold period, there were no 
associations between atmospheric pressure and blood in either of the participants' 
subgroups. 
Key words: B lood pressur A .e tmospheric pressur A .e rterial hypertension  
 

�:�d�l�m�Z�e�v�g�h�k�l�v�� �<�u�k�h�d�h�_�� �Z�j�l�_�j�b�Z�e�v�g�h�_�� �^�Z�\�e�_�g�b�_�� �y�\�e�y�_�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�h�c��
�d�e�b�g�b�q�_�k�d�h�c�� �i�j�h�[�e�_�f�h�c�� �b�� �i�j�h�[�e�_�f�h�c�� �h�[�s�_�k�l�\�_�g�g�h�]�h�� �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y���� �l�Z�d�� �d�Z�d��
�g�Z�i�j�y�f�m�x�� �k�\�y�a�Z�g�h�� �k�� �h�[�s�_�c�� �b�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c�� �k�f�_�j�l�g�h�k�l�v�x�� �>���@���� �K�j�_�^�b��
�\�a�j�h�k�e�h�]�h���g�Z�k�_�e�_�g�b�y���:�j�o�Z�g�]�_�e�v�k�d�h�c���h�[�e�Z�k�l�b���\�������������]�h�^�m���Z�j�l�_�j�b�Z�e�v�g�Z�y���]�b�i�_�j�l�_�g�a�b�y��
�k�h�k�l�Z�\�e�y�e�Z���\���k�l�j�m�d�l�m�j�_���a�Z�[�h�e�_�\�Z�_�f�h�k�l�b���[�h�e�_�a�g�y�f�b���k�b�k�l�_�f�u���d�j�h�\�h�h�[�j�Z�s�_�g�b�y����������
[2].  

�<�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �i�h�� �b�a�m�q�_�g�b�x�� �\�e�b�y�g�b�y�� �i�h�]�h�^�g�u�o�� �m�k�e�h�\�b�c�� �g�Z�� �Z�j�l�_�j�b�Z�e�v�g�h�_��
�^�Z�\�e�_�g�b�_�� �i�h�e�m�q�_�g�u�� �i�j�h�l�b�\�h�j�_�q�b�\�u�_�� �^�Z�g�g�u�_���� �i�h�� �^�Z�g�g�u�f�� �h�^�g�b�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c����
�f�_�`�^�m�� �Z�l�f�h�k�n�_�j�g�u�f�� �b�� �Z�j�l�_�j�b�Z�e�v�g�u�f�� �^�Z�\�e�_�g�b�_�f�� �k�m�s�_�k�l�\�m�_�l�� �h�[�j�Z�l�g�Z�y�� �k�\�y�a�v���� �i�h��
�^�Z�g�g�u�f���^�j�m�]�b�o�����k�\�y�a�v���f�_�`�^�m���Z�l�f�h�k�n�_�j�g�u�f���b���Z�j�l�_�j�b�Z�e�v�g�u�f���^�Z�\�e�_�g�b�_�f���h�l�k�m�l�k�l�\�m�_�l��
�>�����Å�����@���� 

�H�k�h�[�h�_�� �h�i�Z�k�_�g�b�_�� �\�u�a�u�\�Z�_�l�� �a�Z�[�h�e�_�\�Z�_�f�h�k�l�v�� �Z�j�l�_�j�b�Z�e�v�g�h�c�� �]�b�i�_�j�l�_�g�a�b�_�c��
�g�Z�k�_�e�_�g�b�y���� �i�j�h�`�b�\�Z�x�s�_�]�h�� �\�� �j�_�]�b�h�g�Z�o�� �k�� �w�d�k�l�j�_�f�Z�e�v�g�u�f�b�� �d�e�b�f�Z�l�b�q�_�k�d�b�f�b��
�m�k�e�h�\�b�y�f�b���� �d�� �d�h�l�h�j�u�f�� �h�l�g�h�k�b�l�k�y���:�j�o�Z�g�]�_�e�v�k�d�Z�y�� �h�[�e�Z�k�l�v���� �D�e�b�f�Z�l�� �:�j�o�Z�g�]�_�e�v�k�d�Z��
�y�\�e�y�_�l�k�y�� �m�f�_�j�_�g�g�h-�o�h�e�h�^�g�u�f�� �k�h�� �k�j�_�^�g�_�]�h�^�h�\�h�c�� �l�_�f�i�_�j�Z�l�m�j�h�c�� �������ƒ�K�� �b�� �\�u�k�h�d�h�c��
�h�l�g�h�k�b�l�_�e�v�g�h�c�� �\�e�Z�`�g�h�k�l�v�x���� �D�j�h�f�_�� �l�h�]�h���� �f�h�`�g�h�� �\�u�^�_�e�b�l�v�� �l�Z�d�b�_�� �k�i�_�p�b�n�b�q�_�k�d�b�_��
�n�Z�d�l�h�j�u�� �d�e�b�f�Z�l�Z�� �d�Z�d�� �d�h�e�_�[�Z�g�b�y�� �Z�l�f�h�k�n�_�j�g�h�]�h�� �^�Z�\�e�_�g�b�y���� �b�a�f�_�g�_�g�g�u�c��
�n�h�l�h�i�_�j�b�h�^�b�a�f�� �b�� �n�Z�d�l�h�j�u�� �]�_�h�f�Z�]�g�b�l�g�h�c�� �i�j�b�j�h�^�u�� �>���� �Å�� ���@���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f����
�k�h�q�_�l�Z�g�b�_�� �\�u�k�h�d�h�c�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b�� �Z�j�l�_�j�b�Z�e�v�g�h�c�� �]�b�i�_�j�l�_�g�a�b�b�� �b��
�w�d�k�l�j�_�f�Z�e�v�g�u�o�� �d�e�b�f�Z�l�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\�� �h�i�j�_�^�_�e�b�e�b�� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �i�j�h�\�_�^�_�g�b�y��
�g�Z�k�l�h�y�s�_�]�h���b�k�k�e�_�^�h�\�Z�g�b�y���\���:�j�o�Z�g�]�_�e�v�k�d�_�� 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y �Å�� �b�a�m�q�b�l�v�� �k�\�y�a�v�� �f�_�`�^�m�� �Z�l�f�h�k�n�_�j�g�u�f�� �^�Z�\�e�_�g�b�_�f�� �b��
�Z�j�l�_�j�b�Z�e�v�g�u�f���^�Z�\�e�_�g�b�_�f���k�j�_�^�b���\�a�j�h�k�e�h�]�h���g�Z�k�_�e�_�g�b�y���\���]�h�j�h�^�_���:�j�o�Z�g�]�_�e�v�k�d�_�� 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �M�j�h�\�g�b�� �Z�j�l�_�j�b�Z�e�v�g�h�]�h�� �^�Z�\�e�_�g�b�y�� �k�h�[�j�Z�g�u�� �\�� �j�Z�f�d�Z�o��
�b�k�k�e�_�^�h�\�Z�g�b�y���©�M�a�g�Z�c���k�\�h�_���k�_�j�^�p�_�ª�����d�h�l�h�j�h�_���i�j�h�\�h�^�b�e�h�k�v���\���:�j�o�Z�g�]�_�e�v�k�d�_���k���g�h�y�[�j�y��
2015 �]�h�^�Z���i�h���h�d�l�y�[�j�v�������������]�h�^�Z���>�����@�����<���j�Z�[�h�l�m���\�d�e�x�q�_�g�h�������������q�_�e�h�\�_�d�Z���\���\�h�a�j�Z�k�l�_��
�h�l�� ������ �^�h�� ������ �e�_�l���� �������� �b�a�� �d�h�l�h�j�u�o�� �m�d�Z�a�Z�e�b�� �g�Z�� �g�Z�e�b�q�b�_�� �j�Z�g�_�_�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�g�h�c��
�Z�j�l�_�j�b�Z�e�v�g�h�c���]�b�i�_�j�l�_�g�a�b�b�����;�u�e�b���i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u���l�Z�d�b�_���i�_�j�_�f�_�g�g�u�_���d�Z�d���\�h�a�j�Z�k�l����
�i�h�e���� �^�e�b�l�_�e�v�g�h�k�l�v�� �i�j�h�`�b�\�Z�g�b�y�� �\�� �:�j�o�Z�g�]�_�e�v�k�d�_���� �i�h�d�Z�a�Z�l�_�e�b�� �Z�j�l�_�j�b�Z�e�v�g�h�]�h��
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ʜʘʚʣʝʥʠʷ, ʜʘʪʘ ʠ ʚʨʝʤʷ ʝʛʦ ʠʟʤʝʨʝʥʠʷ, ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʘʩʩʘ ʪʝʣʘ, 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʢʫʨʝʥʠʝ, ʧʨʠʥʠʤʘʝʤʳʝ ʛʠʧʦʪʝʥʟʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʩ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ ʚʝʙ-ʩʘʡʪʘ 

çʈʘʩʧʠʩʘʥʠʝ ʧʦʛʦʜʳè [11]. ɺʩʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 5836 ʧʦʢʘʟʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ɸʨʭʘʥʛʝʣʴʩʢʝ, ʩ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 8 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ 2015 ʛʦʜʘ ʧʦ ʦʢʪʷʙʨʴ 2017 ʛʦʜʘ. ʉ 

ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ɸʨʭʘʥʛʝʣʴʩʢʘ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ 

ʦʪʜʝʣʴʥʦ ʧʦ ʜʚʫʤ ʧʝʨʠʦʜʘʤ: ʪʝʧʣʳʡ ï ʩ 16 ʘʧʨʝʣʷ ʧʦ 15 ʦʢʪʷʙʨʷ ʠ ʭʦʣʦʜʥʳʡ ʩ 16 

ʦʢʪʷʙʨʷ ʧʦ 15 ʘʧʨʝʣʷ.  

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʨʝʭ ʛʨʫʧʧʘʭ ʫʯʘʩʪʥʠʢʦʚ: 1) ʛʨʫʧʧʝ ʣʠʮ ʙʝʟ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ; 2) ʛʨʫʧʧʝ ʪʝʭ, ʢʪʦ ʫʢʘʟʘʣ ʥʘ ʥʘʣʠʯʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʥʝ 

ʧʦʣʫʯʘʝʪ ʛʠʧʦʪʝʥʟʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ 3) ʛʨʫʧʧʝ ʫʯʘʩʪʥʠʢʦʚ, ʧʦʣʫʯʘʶʱʠʭ 

ʛʠʧʦʪʝʥʟʠʚʥʫʶ ʪʝʨʘʧʠʶ. 

ɺ ʨʘʙʦʪʝ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʦʮʝʥʠʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʚʘʥʪʠʣʴʥʳʭ ʜʠʘʛʨʘʤʤ ʠ ʢʨʠʪʝʨʠʷ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ʇʦʢʘʟʘʪʝʣʠ ʜʘʚʣʝʥʠʷ 

ʦʧʠʩʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʘʥʳ ʠ ʧʨʦʮʝʥʪʠʣʝʡ. ʂʘʪʝʛʦʨʠʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʘʙʩʦʣʶʪʥʳʭ ʯʠʩʝʣ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ.  ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʧʝʨʠʦʜʘʤ ʛʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠʤʝʥʷʣʩʷ 

ʣʠʥʝʡʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʇʦʢʘʟʘʪʝʣʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʝʥʪʠʣʠ ʠ ʚʚʝʜʝʥʳ ʚ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʤʦʜʝʣʴ ʢʘʢ ʜʘʤʤʠ-ʧʝʨʝʤʝʥʥʳʝ 

ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʝʬʝʨʝʥʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʢʘʞʜʳʡ ʧʝʨʠʦʜ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥ ʚ ʧʨʦʛʨʘʤʤʝ Stata 14.2 (StataCorp LLC, 

USA). 

�J�_�a�m�e�v�l�Z�l�u�� ɺ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʚ ɸʨʭʘʥʛʝʣʴʩʢʝ ʤʘʢʩʠʤʫʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʚ ʦʢʪʷʙʨʝ, ʘ ʤʠʥʠʤʫʤ ï ʚ ʜʝʢʘʙʨʝ, ʩ ʨʘʟʥʠʮʝʡ ʚ 16,5 ʤʤ ʨʪ.ʩʪ., 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʣʷʨʥʳʭ ʠ ʩʫʙʧʦʣʷʨʥʳʭ ʪʠʧʦʚ ʢʣʠʤʘʪʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʤʝʩʷʮʘʤ, 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʩʝʥʪʷʙʨʝ ʠ ʥʦʷʙʨʝ. ɺ ʤʝʩʷʮ ʧʠʢʘ ʘʪʤʦʩʬʝʨʥʦʛʦ

 ʦ ï ʷʠʥʝʣʚʘʜ ʢʪʷʙʨ  ï ʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʦʙʦʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʨʪʝʨʠʘʣʴʥʦʛʦ

ʄ .ʷʠʥʝʣʚʘʜ ʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʭʦʜʠʣʠʩʴ ʥʘ ʤʘʡ

ʩ ʦʪʯ ,ʴʥʶʠ ʠ ʦʛʣʘʩʫʝʪʩʷ ʩ ʦʙʱʝʠʟʚʝʩʪʥʳʤʠ ʜʘʥʥʳʤʠ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʝʧʣʳʡ ʠ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜʳ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ (130,5 ʤʤ ʨʪ. ʩʪ. ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ ʧʨʦʪʠʚ 

128,0 ʤʤ ʨʪ.ʩʪ. ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ; ʨ = 0,009) ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ (83,5 ʤʤ ʨʪ. ʩʪ. ʚ 

ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ, ʧʨʦʪʠʚ 81,5 ʤʤ ʨʪ.ʩʪ. ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ; ʨ = 0,009) ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ. ʕʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ 

ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ, ʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʟʠʤʥʠʝ 

ʤʝʩʷʮʳ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʣʠʮ, ʥʝ ʧʦʣʫʯʘʶʱʠʭ ʛʠʧʦʪʝʥʟʠʚʥʦʡ 

ʪʝʨʘʧʠʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʠʘʛʥʦʟʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʧʦʥʠʞʝʥ ʝʠ  
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ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʪʦʚ. ʇʦ ʜʘʥʥʳʤ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʦʮʝʥʠʣʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʩʥʠʞʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʫ 

ʩʪʫʜʝʥʪʦʚ ʚʧʣʦʪʴ ʜʦ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʣʘʩʩʫ çɹʦʣʝʟʥʠ ʢʨʦʚʠ, 

ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ 

ʤʝʭʘʥʠʟʤè ʠ çʊʨʘʚʤʳ, ʦʪʨʘʚʣʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʧʨʠʯʠ èʥ , ʚʢʣʶʯʘʷ ʪʨʝʪʠʡ ʢʫʨʩ, ʚʝʨʦʷʪʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʚʣʠʷʥʠʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʪʫʜʝʥʪʳ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ. ɸʜʘʧʪʘʮʠʷ. ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ. 
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Annotation: The climatic conditions of the Kaliningrad region can have a negative impact 

on studentôs health. According to a retrospective analysis of the incidence of students at 

the Federal University, the duration of adaptation to the learning conditions was 

estimated. Indicators of the incidence of diseases of the respiratory system, skin and 

subcutaneous tissue showed a reduced natural resistance of the organism in students up 

to the third year. High rates in the class ñDiseases of the blood, blood-forming organs and 

certain disorders involving the immune mechanismò and ñInjuries, poisoning and some 
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other consequences of external causesò, including the third course, probably testified to 

the influence of intensification of the learning process. 

Key words: students. Incidence. Adaptation. Kaliningrad region. 

 

ʂʘʣʠʥʠʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʦʩʦʙʳʝ ʧʦʛʦʜʥʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ [1, 2]. ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʦ ʦʥʠ ʚʣʠʷʶʪ ʥʘ 

ʥʝʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ.  

�P�_�e�v�� �j�Z�[�h�l�u ï ʧʦ ʜʘʥʥʳʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʦʮʝʥʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ.  

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʙʦʣʝʟʥʝʡ ʧʦ ʄʂɹ-10 ʩʪʫʜʝʥʪʦʚ ɹʘʣʪʠʡʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ. 

ʂʘʥʪʘ ʟʘ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (2012-2017 ʛʛ.). ɸʥʘʣʠʟʠʨʦʚʘʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘ 1 ʪʳʩ. ʯʝʣ. (ă) ʚ ʮʝʣʦʤ ʠ ʧʦ ʛʦʜʘʤ ʦʙʫʯʝʥʠʷ. ʆʧʨʝʜʝʣʷʣʠ ʜʦʣʶ 

ʣʠʮ ʠʟ ʯʠʩʣʘ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʠʝʟʞʠʭ; ʩʨʘʚʥʠʣʠ ʠʭ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ɼʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʳʢʦʧʠʨʦʚʢʝ ʩʚʝʜʝʥʠʡ ʠʟ 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʨʪ ʧʘʮʠʝʥʪʘ, ʧʦʣʫʯʘʶʱʝʛʦ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʬ. ˉ 025/ʫ) (100% ʢʘʨʪ ʩʪʫʜʝʥʪʦʚ, ʦʙʨʘʱʘʚʰʠʭʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ ʚ ʧʦʣʠʢʣʠʥʠʢʫ). ʆʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ Statistica 6.1, ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʠ 

ʦʰʠʙʢʫ ʩʨʝʜʥʝʡ (ʄ Ñ ʤ) ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʨ᾽0,05. 

�J�_�a�m�e�v�l�Z�l�u�� �b�� �h�[�k�m�`�^�_�g�b�_. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʩʪʫʜʝʥʪʦʚ 

ʩʦʩʪʘʚʠʣʘ 800,1Ñ10,3ă. ʆʜʥʘʢʦ ʧʦ ʛʦʜʘʤ ʦʙʫʯʝʥʠʷ ʦʥʘ ʨʘʟʣʠʯʘʣʘʩʴ. ʊʘʢ, 

ʥʘʠʙʦʣʴʰʝʡ ʦʥʘ ʙʳʣʘ ʥʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʢʫʨʩʘʭ: ʥʘ 15,5%-14,1% (ʨ=0,001) ʚʳʰʝ, 

ʯʝʤ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ (ʧʦʢʘʟʘʪʝʣʠ ʫ ʩʪʫʜʝʥʪʦʚ 2-3 ʢʫʨʩʦʚ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ, ʨ=0,626).  

ʅʘ 4 ʠ 5 ʢʫʨʩʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 663,4Ñ33,0ă ʠ 483,3Ñ64,5ă ʧʨʦʪʠʚ 785,4Ñ19,0ă. 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʛʦʜʦʚ ʦʙʫʯʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ. ʅʘʧʨʠʤʝʨ, ʙʦʣʝʟʥʠ ʢʨʦʚʠ, 

ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ ʤʝʭʘʥʠʟ ,ʤ  

ʥʘʨʘʩʪʘʣʠ, ʚʢʣʶʯʘʷ 3 ʢʫʨʩ. ʅʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 2,1Ñ1,1ă, ʥʘ 

ʚʪʦʨʦʤ - 14,7Ñ6,0ă (ʨ=0,048) ʠ ʥʘ ʪʨʝʪʴʝʤ - 20,2Ñ7,5ă (ʨ=0,022). ʅʘ ʚʪʦʨʦʤ ʢʫʨʩʝ 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ: 448,5Ñ24,6ă ʧʨʦʪʠʚ 

373,4Ñ22,4ă. ʋʨʦʚʥʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ ʥʘ 

ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʢʫʨʩʘʭ ʙʳʣʠ ʥʘʠʙʦʣʴʰʠʤʠ: 92,3Ñ13,4ă ʠ 78,4Ñ13,3ă (ʨ=0,464). 

ʅʘ ʪʨʝʪʴʝʤ ʢʫʨʩʝ ʦʥʘ ʩʥʠʞʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ - ʜʦ 46,1Ñ11,3ă (ʨ=0,009). ʅʘ 

ʧʝʨʚʳʭ ʜʚʫʭ ʢʫʨʩʘʭ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ ʢʣʘʩʩʫ çʊʨʘʚʤʳ, ʦʪʨʘʚʣʝʥʠʷ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥè ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ; ʩ 

ʪʨʝʪʴʝʛʦ ʧʦ ʧʷʪʳʡ ʢʫʨʩʳ  ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ. ʊʦʣʴʢʦ ʥʘ ʧʷʪʦʤ ʢʫʨʩʝ ʫʨʦʚʝʥʴ ʧʦ 

ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʝʨʚʳʭ ʜʚʫʭ ʢʫʨʩʘʭ: 5,8Ñ3,8ă ʧʨʦʪʠʚ 

36,5Ñ8,7ă (ʨ=0,02).    
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ɼʦʣʷ ʣʠʮ ʠʟ ʯʠʩʣʘ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʠʝʟʞʠʭ ʩʦʩʪʘʚʠʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

82,6Ñ0,9% ʠ 17,4Ñ0,9%. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʵʪʠʭ ʢʦʛʦʨʪ ʩʪʫʜʝʥʪʦʚ 

ʜʦʩʪʠʛʘʣʘ 79,1 Ñ 11,8ă ʠ 918,9 Ñ 17,0ă (ʨ=0,001). 

ɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʫ ʤʝʩʪʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʘ 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʙʦʣʝʟʥʠ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ ï ʫ ʧʨʠʝʟʞʠʭ 

ʩʪʫʜʝʥʪʦʚ. 
ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʚʦʧʨʦʩ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ. ʈʷʜ ʘʚʪʦʨʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʥʘ ʚʪʦʨʦʤ ʢʫʨʩʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʟʘʚʝʨʰʘʝʪʩʷ 

ʘʜʘʧʪʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʝ [3].  

ʆʜʥʘʢʦ ʥʘʰʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʩʥʠʞʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʫ 

ʩʪʫʜʝʥʪʦʚ ʚʧʣʦʪʴ ʜʦ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ. ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʦʥʠ ʙʳʣʠ ʫ ʧʨʠʝʟʞʠʭ 

ʩʪʫʜʝʥʪʦʚ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʣʘʩʩʫ çɹʦʣʝʟʥʠ ʢʨʦʚʠ, ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ 

ʠ ʦʪʜʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ ʤʝʭʘʥʠʟʤè ʠ çʊʨʘʚʤʳ, 

ʦʪʨʘʚʣʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ ,è

ʚʢʣʶʯʘʷ ʪʨʝʪʠʡ ʢʫʨʩ, ʚʝʨʦʷʪʥ ,ʦ  ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʚʣʠʷʥʠʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ʕʪʠ ʚʳʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʧʨʦʚʝʜʝʥʥʳʤʠ ʨʘʥʝʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʦ ʚʣʠʷʥʠʠ ʢʘʢ ʧʦʛʦʜʥʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʜʦʣʠ ʣʠʮ, 

ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʥʝ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʫʩʣʦʚʠʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ [4-6]. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʢʦʥʢʨʝʪʥʳʭ ʚʫʟʘʭ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

1. ʈʘʭʤʘʥʦʚ ʈ.ʉ., ʊʘʨʘʩʦʚ ɸ.ɺ. ʆʮʝʥʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚʭʦʜʷʱʝʡ ʚ ʢʣʘʩʩ çɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷè, ʫ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ // 
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ГИГИЕНИЧЕСКИЕ АСПЕКТЫ СИСТЕМЫ ОБЕСПЕЧЕНИЯ 

ИНФЕКЦИОННОЙ БЕЗОПАСНОСТИ В ОРГАНИЗАЦИЯХ ТОРГОВЛИ 

ПРОДОВОЛЬСТВЕННЫМ СЫРЬЕМ И ПИЩЕВЫМИ ПРОДУКТАМИ В 

УСЛОВИЯХ ПАНДЕМИИ COVID -19 
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ʉʪʨʝʢʘʯʝʚʘ ʃ.ɺ.2, ɿʘʭʘʨʦʚ ʂ.ɽ.2 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʡ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʠ ʢʦʥʪʘʢʪʥʦ-

ʙʳʪʦʚʳʤ ʧʫʪʷʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʷʤ ʪʦʨʛʦʚʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʨʘʙʦʪʥʠʢʦʚ ʠ ʧʦʢʫʧʘʪʝʣʝʡ ʦʪ ʟʘʨʘʞʝʥʠʷ 

COVID-19. ʇʨʦʚʦʜʠʤʳʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʪʦʨʛʦʚʣʠ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʚʩʝ ʟʚʝʥʴʷ 

ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʦʙʣʶʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʍɸʉʉʇ (Hazard 

Analysis and Critical Control Points ï HACCP), ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ 

ʚʦʟʤʦʞʥʦʛʦ ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʧʝʨʩʦʥʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʂ: ʦʨʦʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠ ʆ .ʷ ʨʛʘʥʠʟʘʮʠʠ ʪʦʨʛʦʚʣ ʇ .ʠ ʨʦʬʠʣʘʢʪʠʢ .ʘ

ʠʇ ʱʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʍɸʉʉʇ. 

 

HYGIENIC ASPECTS OF INFECTIOUS SECURITY SYSTEM 
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Abstract: In the period of the COVID-19 pandemic, the prevention of infections 

transmitted by airborne droplets and contact-household routes is of particular importance. 

Trade organizations now need to ensure that measures are in place to protect workers and 

customers from COVID-19 infection. Preventive measures carried out in food trade 

organizations should affect all links of the epidemic process. Compliance with preventive 

measures and organization of an infectious safety system based on the principles of 

HACCP helps to minimize the risk of a possible introduction and spread of infection 

among visitors and staff. 

Key words C: oronavirus infectio T .n rade organization P .s reventio F .n ood safet .y  HACCP. 

 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʧʝʨʩʦʥʘʣʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʦʨʛʦʚʣʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ ʠ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʪʦʨʛʦʚʣʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ ʠ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ (ʜʘʣʝʝ ï 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʦʨʛʦʚʣʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʧʠʜʝʤʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʴʶ ʠ ʦʪʥʝʩʝʥʠʝʤ ʠʭ, ʦʩʦʙʝʥʥʦ ʩʫʧʝʨʤʘʨʢʝʪʦʚ, ʢ ʤʝʩʪʘʤ ʤʘʩʩʦʚʦʛʦ 

ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ.  

ʅʘʨʫʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʤʝʱʝʥʠʶ, 

ʫʩʪʨʦʡʩʪʚʫ, ʧʣʘʥʠʨʦʚʢʝ, ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʩʦʜʝʨʞʘʥʠʶ, 

ʫʩʣʦʚʠʷʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʧʨʠʝʤʢʠ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ, ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʢ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ, 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʉʇ 2.3.6.1066-01 çʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʷʤ ʪʦʨʛʦʚʣʠ ʠ ʦʙʦʨʦʪʫ ʚ ʥʠʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè, ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʥʦʩʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʦʨʛʦʚʣʠ. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʧʘʥʜʝʤʠʠ COVID-19 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʬʠʣʘʢʪʠʢʘ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʭ ʠ ʧʝʨʝʜʘʶʱʠʭʩʷ ʢʦʥʪʘʢʪʥʦ-

ʙʳʪʦʚʳʤ ʧʫʪʝʤ ʠʥʬʝʢʮʠʡ, ʦʩʦʙʝʥʥʦ COVID-19. ʇʨʠ ʵʪʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʩʝ ʟʚʝʥʴʷ 

ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʣʶʜʝʡ COVID-19 ʯʝʨʝʟ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʠʣʠ ʫʧʘʢʦʚʢʫ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʨʘʡʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, 

ʧʦʩʢʦʣʴʢʫ COVID-19 ʷʚʣʷʝʪʩʷ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʠ ʦʩʥʦʚʥʳʤ ʧʫʪʝʤ 

ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʘʢʪ ʯʝʣʦʚʝʢʘ ʩ ʯʝʣʦʚʝʢʦʤ, ʘ ʪʘʢʞʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʢʘʧʣʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʚ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʪʨʘʢʪʝ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠ ʢʘʰʣʝ ʠʣʠ ʯʠʭʘʥʠʠ. ʆʜʥʘʢʦ ʵʪʠ ʢʘʧʣʠ ʤʦʛʫʪ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʧʘʢʦʚʦʢ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʝʜʘʚʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚʠʨʫʩʘ COVID-19 ʥʘ ʨʘʟʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʠʨʫʩ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʜʦ 72 ʯʘʩʦʚ ʥʘ ʧʣʘʩʪʠʢʝ ʠ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʜʦ ʯʝʪʳʨʝʭ ʯʘʩʦʚ ʥʘ ʤʝʜʠ ʠ ʜʦ 24 ʯʘʩʦʚ ʥʘ ʢʘʨʪʦʥʝ [4]. 
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ɺʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ COVID-19 ʩʝʢʪʦʨ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʧʨʦʜʫʢʪʘʤʠ 

ʧʠʪʘʥʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʘʥʜʘʨʪʦʚ 

ʛʠʛʠʝʥʳ, ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʘ ʦʪ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʠʝʥʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʠ 

ʘʜʝʢʚʘʪʥʳʭ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʪʦʚ ʝʞʝʜʥʝʚʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ 

ʪʦʨʛʦʚʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʘʩʪʦʷʪʝʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʩʦʙʣʶʜʝʥʠʝ ʤʝʨ ʧʦ 

ʟʘʱʠʪʝ ʩʚʦʠʭ ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʟʘʨʘʞʝʥʠʷ COVID-19, ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʣʠ ʧʝʨʝʜʘʯʝ ʚʠʨʫʩʘ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʶ ʧʨʘʢʪʠʢʠ ʛʠʛʠʝʥʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʩʘʥʠʪʘʨʠʠ. 

ʈʷʜ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʟʘʥʦʩʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʦʨʛʦʚʣʠ. ʂ ʠʭ ʯʠʩʣʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪ :ʠ  

 ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ (ʪʝʨʤʦʤʝʪʨʠʷ) ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ 

ʧʝʨʩʦʥʘʣʘ, ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʧʝʨʝʩʝʯʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʠ 

ʧʝʨʩʦʥʘʣʘ, ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʩʦʙʣʶʜʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ 

ʜʠʩʪʘʥʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʧʨʠʤʝʥʝʥʠʝ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʠ ʨʷʜ ʜʨʫʛʠʭ.  

ʇʝʨʝʩʝʯʝʥʠʝ ʧʦʪʦʢʦʚ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ 

ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʧʝʨʩʦʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʱʝʥʠʝ ʪʦʯʝʢ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ

ʣʠʙʦ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʠʭ. ʈʠʩʢ ʧʝʨʝʜʘʯʠ 

ʢʦʨʦʥʦʚʠʨʫʩʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʪʦʯʝʢ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ ʚ 

ʪʦʨʛʦʚʳʭ ʟʘʣʘʭ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʨʝʛʫʣʷʨʥʦʡ ʦʯʠʩʪʢʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ. ʇʨʠʤʝʨʘʤʠ 

ʪʦʯʝʢ, ʢ ʢʦʪʦʨʳʤ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʢʘʩʘʶʪʩʷ, ʩʣʫʞʘʪ ʪʝʣʝʞʢʠ ʜʣʷ ʧʦʢʫʧʦʢ, ʜʚʝʨʥʳʝ 

ʨʫʯʢʠ ʠ ʚʝʩʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʤ.  

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ 

ʧʨʠʥʮʠʧʦʚ ʥʘʜʣʝʞʘʱʝʡ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ʄʝʨʳ ʧʦ ʙʦʨʴʙʝ ʩ ʚʠʨʫʩʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʍɸʉʉ ,ʇ  

ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤʠ ʠ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʦʨʦʥʘʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ISO 22 000 [1], [2]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʍɸ ʉʉ ʇ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʦʨʛʦʚʣʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʱʝʚʦʡ ʮʝʧʠ, 

ʷʚʣ ʶʷ ʪʩʷ ʥʝʦʙʭʦʜʠʤʳ ʠʤ  ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ ʚ ʥʠʭ ʠ ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʥʘʜʣʝʞʘʱʝʡ 

ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ 

ʨʠʩʢʘ ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19. ʂʘʢ ʠ ʜʣʷ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘ ʍɸʉʉʇ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʪʦʨʛʦʚʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʪʘʢʠʝ 

ʧʨʘʚʠʣʘ, ʢʘʢ ʢʦʥʪʨʦʣʴ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ, ʦʙʫʯʝʥʥʦʛʦ ʧʨʠʥʮʠʧʘʤ ʍɸʉʉʇ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʍɸʉʉʇ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʪʦʨʛʦʚʣʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʠʥʮʠʧʳ ʍɸʉʉʇ ʥʫʞʜʘʶʪʩʷ ʚ ʘʜʘʧʪʘʮʠʠ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʠʩʢʫ ʟʘʨʘʞʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʠʥʬʝʢʮʠʡ 

ʩ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʠ ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʳʤʠ ʧʫʪʷʤʠ ʧʝʨʝʜʘʯʠ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʦʨʛʦʚʣʠ. 
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ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ; ʝʩʪʝʩʪʚʝʥʥʦʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʦʩʚʝʱʝʥʠʝ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʩʦʣʷʮʠʠ; ʠʦʥʥʳʡ ʩʦʩʪʘʚʘ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ; 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ. ɺʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʘʢʪʝʨʠʷʤʠ, ʚʠʨʫʩʘʤʠ, ʛʨʠʙʢʘʤʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʧʦʤʝʱʝʥʠʡ ʄʆʉʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʤʝʱʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʘʮʠʦʥʘʨʦ ʌ .ʚ ʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨ .ʳ

ʘɹ ʢʪʝʨʠ ɺ .ʠ ʠʨʫʩ ɻ .ʳ ʨʠʙʳ. 

 

RESULTS OF A COMPREHENSIVE HYGIENIC ASSESSMENT OF 
DIFFERENT FACTORS OF THE HOSPITAL ENVIRONMENT AFFECTING A 

PERSON IN THE INDOOR OF MEDICAL ORGANIZATIONS  
Rusakov N.V., Kalinina N.V., Zagainova A.V. 
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Annotation. A comprehensive hygienic assessment of the main physical factors affecting 

on person in the indoor of medical organizations, including: microclimate; noise; 

electromagnetic fields of various frequencies; natural and artificial lighting; duration of 

insolation; ionic composition of the air; radiation level. Microbial contamination of air 

and surfaces by bacteria, viruses, fungi has been investigated. Based on the research 

results, the list of priority indicators of quality and safety of the indoor of medical 
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organizations, which must be monitored in different types of medical organizations, 
depending on their functional purpose, was obtained. 
Key words: I ndoor of medical organization P .s hysical factor B .s acteri V .a iruse F .s ungi. 
 

�<���i�h�f�_�s�_�g�b�y�o �k�h�\�j�_�f�_�g�g�u�o �e�_�q�_�[�g�h-�i�j�h�n�b�e�Z�d�l�b�q�_�k�d�b�o �m�q�j�_�`�^�_�g�b�c ���E�I�M���� 
�[�e�Z�]�h�^�Z�j�y �i�h�\�u�r�_�g�b�x�� �l�_�o�g�b�q�_�k�d�h�c�� �h�k�g�Z�s�_�g�g�h�k�l�b�� �e�_�q�_�[�g�u�o�� �m�q�j�_�`�^�_�g�b�c����
�\�g�_�^�j�_�g�b�x�� �k�h�\�j�_�f�_�g�g�h�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y���� �Z�i�i�Z�j�Z�l�m�j�u���� �b�g�k�l�j�m�f�_�g�l�Z�j�b�y���� �g�h�\�u�o��
�e�_�d�Z�j�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\���b���f�_�l�h�^�h�\���e�_�q�_�g�b�y�� �g�Z �[�h�e�v�g�h�]�h �b �g�Z �f�_�^�b�p�b�g�k�d�b�c �i�_�j�k�h�g�Z�e 
�^�_�c�k�l�\�m�_�l �p�_�e�u�c �d�h�f�i�e�_�d�k �n�Z�d�l�h�j�h�\ �g�_ �l�h�e�v�d�h �[�b�h�e�h�]�b�q�_�k�d�h�c �i�j�b�j�h�^�u ���[�Z�d�l�_�j�b�b�� 
�\�b�j�m�k�u�� �]�j�b�[�u���� �g�h �b �n�b�a�b�q�_�k�d�h�c �b �o�b�f�b�q�_�k�d�h�c �i�j�b�j�h�^�u ���f�b�d�j�h�d�e�b�f�Z�l�b�q�_�k�d�b�_ 
�i�Z�j�Z�f�_�l�j�u�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�u�_ �b�a�e�m�q�_�g�b�y �j�Z�a�g�h�c �q�Z�k�l�h�l�u, �h�k�\�_�s�_�g�b�_�� �b�g�k�h�e�y�p�b�y�� 
�r�m�f�h�\�h�c �j�_�`�b�f�� �b�h�g�g�h-�h�a�h�g�g�u�c �d�h�f�i�e�_�d�k�� �M�N-�b�a�e�m�q�_�g�b�_�� �o�b�f�b�q�_�k�d�h�_ 
�a�Z�]�j�y�a�g�_�g�b�_ �\�h�a�^�m�r�g�h�c �k�j�_�^�u�� �]�Z�a�h�\�u�c �k�h�k�l�Z�\ �\�h�a�^�m�o�Z����  �>�Z�g�g�u�_ �n�Z�d�l�h�j�u 
�n�h�j�f�b�j�m�x�l �h�k�h�[�m�x �\�g�m�l�j�_�g�g�x�x �k�j�_�^�m �\ �i�h�f�_�s�_�g�b�y�o �E�I�M�� �d�h�l�h�j�Z�y �f�h�`�_�l 
�h�d�Z�a�u�\�Z�l�v �d�Z�d �i�h�e�h�`�b�l�_�e�v�g�h�_�� �l�Z�d �b �g�_�]�Z�l�b�\�g�h�_ �\�e�b�y�g�b�_ �g�Z �i�j�h�p�_�k�k�u �e�_�q�_�g�b�y �b 
�\�u�a�^�h�j�h�\�e�_�g�b�y �q�_�e�h�\�_�d�Z��  

�<�� �g�Z�r�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �i�j�h�\�_�^�_�g�Z�� �d�h�f�i�e�_�d�k�g�Z�y�� �]�b�]�b�_�g�b�q�_�k�d�Z�y�� �h�p�_�g�d�Z��
�\�g�m�l�j�_�g�g�_�c�� �k�j�_�^�u�� �\�� �h�k�g�h�\�g�u�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �i�h�f�_�s�_�g�b�y�o�� �F�H�K�L�� ���e�_�q�_�[�g�u�_��
�i�Z�e�Z�l�u���� �h�i�_�j�Z�p�b�h�g�g�u�_�� �[�e�h�d�b���� �i�j�h�p�_�^�m�j�g�u�_���� �i�_�j�_�\�y�a�h�q�g�u�_���� �i�h�f�_�s�_�g�b�y��
�n�b�a�b�h�l�_�j�Z�i�b�b���� �e�Z�[�h�j�Z�l�h�j�g�h-�^�b�Z�]�g�h�k�l�b�q�_�k�d�b�_�� �i�h�f�_�s�_�g�b�y���� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�_��
�i�h�f�_�s�_�g�b�y���± �l�m�Z�e�_�l�u���� �d�h�j�b�^�h�j�u���� �[�m�n�_�l�u���� �i�b�s�_�[�e�h�d�b�� �k�l�_�j�b�e�b�a�Z�p�b�h�g�g�u�_�� �b�� �^�j��������
�H�[�t�_�d�l�Z�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �l�Z�d�`�_�� �y�\�b�e�b�k�v�� �b�f�_�x�s�b�_�k�y�� �\�� �k�l�Z�p�b�h�g�Z�j�Z�o�� �k�b�k�l�_�f�u��
�i�j�b�l�h�q�g�h-�\�u�l�y�`�g�h�c�� �\�_�g�l�b�e�y�p�b�b�� �b�� �k�i�e�b�l-�k�b�k�l�_�f�u���� �m�k�l�Z�g�h�\�e�_�g�g�u�_�� �\��
�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�b�o�� �i�h�f�_�s�_�g�b�y�o���� �L�Z�d�h�c�� �\�u�[�h�j�� �h�[�t�_�d�l�h�\��
�b�k�k�e�_�^�h�\�Z�g�b�c�� �i�h�a�\�h�e�b�e�� �h�p�_�g�b�l�v�� �\�_�k�v�� �d�h�f�i�e�_�d�k�� �n�Z�d�l�h�j�h�\���� �\�h�a�^�_�c�k�l�\�m�x�s�b�o�� �g�Z��
�q�_�e�h�\�_�d�Z���\���i�h�f�_�s�_�g�b�y�o���F�H�K�L���j�Z�a�e�b�q�g�h�]�h���n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h���g�Z�a�g�Z�q�_�g�b�y���� 

�D�h�f�i�e�_�d�k�g�Z�y���]�b�]�b�_�g�b�q�_�k�d�Z�y���h�p�_�g�d�Z���\�g�m�l�j�_�g�g�_�c���k�j�_�^�u���i�h�f�_�s�_�g�b�c���\�d�e�x�q�Z�e�Z����
�������h�p�_�g�d�m���[�Z�d�l�_�j�b�Z�e�v�g�h�]�h�����\�b�j�m�k�g�h�]�h���b���]�j�b�[�d�h�\�h�]�h���a�Z�]�j�y�a�g�_�g�b�y���\�h�a�^�m�r�g�h�c���k�j�_�^�u��
�b���j�Z�a�e�b�q�g�u�o���i�h�\�_�j�o�g�h�k�l�_�c�� ���� �����h�p�_�g�d�m���f �b�d�j�h�d�e�b�f �Z�l�Z�� ���� �����a�Z�f �_�j�u���b�g�l�_�g�k�b�\�g�h�k�l�b��
�w�e�_�d�l�j�h�f �Z�]�g�b�l�g�h�]�h���b�a�e�m�q�_�g�b�y�����W�F�B�����j�Z�a�e�b�q�g�h�c���q�Z�k�l�h�l�u������ �����h�p�_�g�d�m���m�j�h�\�g�_�c���r �m�f �Z����
���� �� �h�p�_�g�d�m�� �_�k�l�_�k�l�\�_�g�g�h�]�h�� �b�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �h�k�\�_�s�_�g�b�y�� ���� ���� �h�p�_�g�d�m��

�i�j�h� �̂h�e�` �b�l�_�e�v�g�h�k�l�b���b�g�k�h�e�y�p�b�b�� ���� �����h�p�_�g�d�m���]�Z�a�h�\�h�]�h���k�h�k�l�Z�\�Z���\�h�a� �̂m�o�Z�� ���� �����a�Z�f �_�j�u��
�k�h� �̂_�j�` �Z�g�b�y�� �i�Z�j�h�\�� �j�l�m�l�b�� ���� ���� �a�Z�f �_�j�u�� �f �h�s�g�h�k�l�b�� �w�d�\�b�\�Z�e�_�g�l�g�h�c�� � �̂h�a�u�� �]�Z�f �f �Z-
�b�a�e�m�q�_�g�b�y�� �b�� �k�h� �̂_�j�` �Z�g�b�y�� �j�Z� �̂h�g�Z�� �\�� �\�h�a� �̂m�o�_���� ���� ���� �a�Z�f �_�j�u�� �b�h�g�g�h�]�h�� �j�_�` �b�f �Z�� �b��
�d�h�g�p�_�g�l�j�Z�p�b�b���h�a�h�g�Z�� 

�<�h�� �\�k�_�o�� �h�[�k�e�_�^�h�\�Z�g�g�u�o�� �i�h�f�_�s�_�g�b�y�o�� �i�j�h�\�_�^�_�g�� �h�l�[�h�j�� �\�h�a�^�m�o�Z�� �b�� �k�f�u�\�h�\�� �k��
�i�h�\�_�j�o�g�h�k�l�_�c�� �j�Z�a�e�b�q�g�u�o�� �i�j�_�^�f�_�l�h�\�� �g�Z�� �[�Z�d�l�_�j�b�h�e�h�]�b�q�_�k�d�b�_���� �\�b�j�m�k�h�e�h�]�b�q�_�k�d�b�_�� �b��
�f�b�d�h�e�h�]�b�q�_�k�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �i�h�� �j�Z�k�r�b�j�_�g�g�h�c�� �g�h�f�_�g�d�e�Z�l�m�j�_�� �b�k�k�e�_�^�h�\�Z�g�b�c��
�f�b�d�j�h�[�g�h�c�� �h�[�k�_�f�_�g�_�g�g�h�k�l�b�� �h�[�t�_�d�l�h�\�� �\�g�_�r�g�_�c�� �k�j�_�^�u�� �k�� �i�h�k�e�_�^�m�x�s�_�c��
�b�^�_�g�l�b�n�b�d�Z�p�b�_�c���� �H�p�_�g�d�Z�� �[�Z�d�l�_�j�b�Z�e�v�g�h�]�h�� �a�Z�]�j�y�a�g�_�g�b�y�� �\�h�a�^�m�o�Z�� �b�� �i�h�\�_�j�o�g�h�k�l�_�c��
�\�d�e�x�q�Z�e�Z�� �h�i�j�_�^�_�e�_�g�b�_�� �h�[�s�_�c�� �[�Z�d�l�_�j�b�Z�e�v�g�h�c�� �h�[�k�_�f�_�g�_�g�g�h�k�l�b���� �a�h�e�h�l�b�k�l�h�]�h��
�k�l�Z�n�b�e�h�d�h�d�d�Z���� �]�j�m�i�i�u�� �d�b�r�_�q�g�h�c�� �i�Z�e�h�q�d�b �b�� �^�j�m�]�b�o�� �w�g�l�_�j�h�[�Z�d�l�_�j�b�c����

�b�F �d�h�e�h�]�b�q�_�k�d�b�_���b�k�k�e�_� �̂h�\�Z�g�b�y���\�d�e�x�q�Z�e�b���h�i�j�_� �̂_�e�_�g�b�_���k�h� �̂_�j�` �Z�g�b�y���\���\�h�a� �̂m�o�_���b��
�k�f�u�\�Z�o���i�e�_�k�g�_�\�u�o���b���^�j�h�`�`�_�\�u�o���]�j�b�[�d�h�\�������H�p�_�g�d�Z���\�b�j�m�k�g�h�]�h���a�Z�]�j�y�a�g�_�g�b�y���\�h�a�^�m�o�Z��
�b���i�h�\�_�j�o�g�h�k�l�_�c���i�j�h�\�h�^�b�e�Z�k�v���i�h���b�g�^�b�d�Z�l�h�j�g�u�f���i�h�d�Z�a�Z�l�_�e�y�f���± �d�h�e�b�n�Z�]�Z�f�� 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʳʡ ʩʝʟʦʥ ʚʦ ʚʩʝʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʄʆʉʊ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ. ʊʘ ,ʢ  ʚ ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʩʦʩʪʘʚʠʣʘ 

ʦʪ 21,7 ʜʦ 28,3Áʉ, ʯʪʦ ʧʨʝʚʳʰ ʪʝʘ  ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʥʦʨʤʳ ʥʘ ʙʦʣʝʝ ʯʝʤ 2Áʉ. 

ʇʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʤʝʯʝʥʦ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʢʘʢ ʚ ʦʪʘʧʣʠʚʘʝʤʳʡ, ʪʘʢ ʠ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʳʡ 

ʧʝʨʠʦʜʳ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʦʦʙʨʘʟʫʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʦʪʘʧʣʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʤʝʱʝʥʠʡ ʙʳʣʘ ʥʠʞʝ 30%, ʦʩʦʙʝʥʥʦ ʩʫʭʦʡ ʚʦʟʜʫʭ ʦʪʤʝʯʘʣʩʷ ʚ 

ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʰʫʤʦʚʘʷ ʥʘʛʨʫʟʢʘ ʢʘʢ ʥʘ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʤʝʜʠʮʠʥʩʢʠʡ 

ʧʝʨʩʦʥʘʣ ʚʳʷʚʣʝʥʘ ʚ ʢʘʙʠʥʝʪʘʭ ʬʠʟʠʦʪʝʨʘʧʠʠ ʠ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ, ʛʜʝ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʰʫʤʘ ʙʳʣʘ ʨʘʙʦʪʘʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʧʨʠ ʨʘʙʦʪʘʶʱʝʡ ʘʧʧʘʨʘʪʫʨʝ ʩʦʩʪʘʚʣʷʣ 

ʦʪ 45,8 ʜʦ 65,1 ʜɹɸ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝ ʚʦʪ  ʧʨʠ ʨʘʙʦʪʘʶʱʠʭ ʧʨʠʙʦʨʘʭ ʰʫʤ ʣʠʩʦʥ 

ʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ.   

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʥʘʛʨʫʟʢʫ ʢʘʢ ʧʘʮʠʝʥʪʳ, ʪʘʢ 

ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʧʦʣʫʯʘʶʪ ʚ ʢʘʙʠʥʝʪʘʭ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʠ ʢʘʙʠʥʝʪʘʭ ʬʠʟʠʦʪʝʨʘʧʠʠ. ɺ ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʢʘʙʠʥʝʪʘʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʕʄʀ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 5 ɻʮ ʜʦ 400 ʢɻʮ, 

ʘ ʚ ʢʘʙʠʥʝʪʘʭ ʬʠʟʠʦʪʝʨʘʧʠʠ  - ʠ ʚ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʫʤʤʘʨʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʢʘʙʠʥʝʪʘʭ, ʠʤʝʶʱʠʭ ʥʝʩʢʦʣʴʢʦ 

ʠʩʪʦʯʥʠʢʦʚ ʕʄʀ ʩ ʫʯʝʪʦʤ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʆʮʝʥʢʘ ʩʚʝʪʦʚʦʡ ʩʨʝʜʳ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʘʞʜʦʝ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ 

ʦʙʝʩʧʝʯʝʥʦ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʂɽʆ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ) ʚ ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ ʩʦʩʪʘʚʠʣ 0,78% ʠ 

ʙʦʣʝʝ, ʚ ʩʣʫʞʝʙʥʳʭ ʢʘʙʠʥʝʪʘʭ  - ʦʪ 0,6 ʜʦ 2,5%, ʚ ʧʦʤʝʱʝʥʠʷʭ ʧʠʱʝʙʣʦʢʘ  - ʦʪ 0,35

1 ʦʜ ,2%. ɺ ʨʷʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʤʝʱʝʥʠʡ 0,6 - 0,7 %4 , ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚ -ʘ

ʫ ʩ ʤʷʠʥ ʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʦʚʤʝʱʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʋʨʦʚʝʥʴ ʠʩʢʫʩʩ -ʪ

ʦ ʡʦʥʥʝʚ ʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ ʦʪ 300 ʜʦ 1100ʣʢ.

ʦ ʤʦʪ ɻʠʨʇ ʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʙʳʣʠ ʚ ʧʦʤʝʱ -ʝ

ʩ ʦʩ ʭʷʠʥ ʚʝʪʦʜʠʦʜʥʳʤʠ ʩʚʝʪʠʣʴʥʠʢʘʤʠ, ʚ ʵʪʠʭ ʞʝ ʧʦʤʝʱʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪ 

ʙ ʠʠʮʘʩʴʣʫʧ ʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞ  ʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤ ʦʩʚʝʱʝʥʠʝʤ.  

ɺ ʚʦʟʜʫʭʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʣʝʛʢʠʝ ʠʦʥʳ ʦʙʝʠʭ ʧʦʣʷʨʥʦʩʪʝʡ ʣʠʙʦ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʣʠʙʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʠʦʥʠʟʘʮʠʠ ʚʦʟʜʫʭʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜ ,ʴ  ʦʪʤʝʯʝʥʦ ʚ 

ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ, ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʦʮʝʜʫʨʥʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʢʘʙʠʥʝʪʘʭ, ʚ ʢʦʪʦʨʳʭ 

ʥʝ ʨʘʙʦʪʘʣʘ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ 

ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʳʤ ʚʦʟʜʫʭʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʩ ʠʦʥʠʟʠʨʦʚʘʥʥʳʤ ʚʦʟʜʫʭʦʤ.  

ʈʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʦʟʳ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʥʝ ʧʨʝʚʳʰʘʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
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ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 3 ʤʢʈ/ʯ. ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʘʥʥʳ ,ʤ  ʪʘʢʘʷ 

ʨʘʟʥʠʮʘ ʩʯʠʪʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦ ,ʡ  ʠ ʧʨʦʚʝʜʝʥ ʝʠ  ʢʘʢʠʭ-ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʉʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ɺ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʄʆʉʊ ʦʙʥʘʨʫʞʝʥʳ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʜʫʭʦʤ ʧʦʤʝʱʝʥʠʡ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʧʘʣʘʪʘʭ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʲʝʢʪʳ ʠ 

ʧʨʝʜʤʝʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʢʦʥʪʘʢʪʠʨʫʝʪ ʢʘʢ ʙʦʣʴʥʳʝ, ʪʘʢ ʠ ʧʝʨʩʦʥʘʣ ʚ ʦʙʩʣʝʜʫʝʤʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʄʆʉ ,ʊ  ʥʝ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʳ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʦʜʥʘʢʦ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʚʦʟʜʫʭʘ ʠ ʩʤʳ ʚʦʚ .  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʚʩʝʭ 

ʪʨʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʄʆʉʊ ʦʪʤʝʯʝʥʦ ʚ ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ  - ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ. ɺ ʚʦʟʜʫʭʝ ʜʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʆʄʏ (ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ) ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʩʪʘʬʠʣʦʢʦʢʢʦʚ. ɺ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʩʧʦʨ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʜʫʭʦʤ 

ʜʨʫʛʠʭ ʧʦʤʝʱʝʥʠʡ ʄʆʉʊ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥ ,ʦ  ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜ ,ʴ  ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʚ ʜʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʚ ʚʦʟʜʫʭʝ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʜʨʫʛʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʛʨʠʙʢʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ, ʪʦ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ ʄʆʉʊ ʵʪʦ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ ʛʨʠʙʳ ʨʦʜʘ Candida. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʤʳʚʦʚ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ 

ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʧʨʝʜʤʝʪʦʚ, ʪʘʢʞʝ ʢʘʢ ʠ ʚʦʟʜʫʭʘ 

ʦʪʤʝʯʝʥʦ ʚ ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʳʜʫʱʝʡ ʨʝʜʘʢʮʠʠ ʉʘʥʇʠʅ 2.1.3.2630ï10 

çʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ 

ʤʝʜʠʮʠʥʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴè ʠʤʝʣʠʩʴ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʦʙʱʝʡ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ.   ʉʘʥʇʠʅ 2.1.3.2630ï

10 ʩʦʜʝʨ ʘʞ ʪ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʪʦʣʴʢʦ ʢ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʙʦʚ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʦʧʝʨʙʣʦʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʩʩʪʘʥʦ ʷʠʥʝʣʚ  ʛʠʛʠʝʥʠʯʝʩʢ ʭʠ  ʥʦʨʤʘʪʠ ʚʦʚ  ʆʄʏ ʚ ʧʘʣʘʪʘʭ ʠ ʚ 

ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ. 

ɺʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʦʙʩʝʤʝʥʸʥʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚʠʨʫʩʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʙʦʣʴʥʠʯʥʳʭ ʧʘʣʘʪʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʛʨʫʧʧʳ ʚʠʨʫʩʦʚ: ʘʜʝʥʦʚʠʨʫʩʳ ï 10%; 

ʵʥʪʝʨʦʚʠʨʫʩʳ ï 2%; ʘʩʪʨʦʚʠʨʫʩʳ ï 2%, ʘ ʪʘʢʞʝ ʢʦʣʠʬʘʛʠ ï 8%, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʢʘʢ ʢʦʩʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʨʫʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʄʆʉʊ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʣʝʯʝʙʥʳʭ ʧʘʣʘʪʘʭ 

ʥʘʠʙʦʣʴʰʝʝ ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʰ( ʫʤʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ, ʤʠʢʨʦʙʥʦʝ, ʚʠʨʫʩʥʦʝ ʠ ʧʘʨʘʟʠʪʘʨʥʦʝ 
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ʟʘʛʨʷʟʥʝʥʠʝ ʩʨʝʜ )ʳ . ɺ ʧʦʤʝʱʝʥʠʷʭ ʦʧʝʨʙʣʦʢʦʚ, ʧʝʨʝʚʷʟʦʯʥʳʭ, ʧʨʦʮʝʜʫʨʥʳʭ 

ʧʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶ  :ʪ ʩʚʝʪʦʚʘʷ ʩʨʝʜʘ, ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʠ ʚʠʨʫʩʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ; ʚ ʣʝʯʝʙʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʤʝʱʝʥʠʷ  :ʭ  ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʕʄʀ, ʫʨʦʚʥʠ ʰʫʤʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ; ʚ ʢʘʙʠʥʝʪʘʭ ʬʠʟʠʦʪʝʨʘʧʠ :ʠ  

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʕʄʀ, ʫʨʦʚʥʠ ʰʫʤʘ, ʛʨʠʙʢʦʚʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ; ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ (ʧʠʱʝʙʣʦʢʠ, ʙʫʬʝʪʳ, ʭʦʣʣʳ, 

ʢʦʨʠʜʦʨʳ  :)  hʫʤʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʠ ʧʘʨʘʟʠʪʘʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ.   
 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʴʥʦ-

ʥʘʜʟʦʨʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʝʨʦʢ ʚ 

ʦʙʣʘʩʪʷʭ ʩ ʥʘʠʤʝʥʴʰʠʤ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ɺ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʉɻʄ) ʚʳʧʦʣʥʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʬʦʥʜ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʦʙ 

ʠʩʪʦʯʥʠʢʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʠ ʦ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʘʭ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʜʨʫʛʠʭ 

ʚʝʜʦʤʩʪʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ ʩʠʩʪʝʤʳ ʉɻʄ, ʠʤʝʶʱʠʝʩʷ 

ʜʘʥʥʳʝ, ʥʘʢʦʧʣʝʥʥʳʝ ʟʘ 25 ʣʝʪ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʨʠʩʢʘ ʥʘʨʫʰʝʥʠʷ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ ʠ ʌʄɹɸ ʈʦʩʩʠʠ ʢʦʥʪʨʦʣʴʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈ ʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦ ʉ .ʜ ʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥ ʀ .ʛ ʥʜʠʢʘʪʦ ʳʨ  ʨʠʩʢʘ ʥʘʨʫʰʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 
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APPLICATION OF SOCIA L AND HYGIENIC MONIT ORING DATA AS 
INDICATORS OF RISK O F VIOLATION OF MANDA TORY 

REQUIREMENTS OF SANI TARY AND EPIDEMIOLOG IC LEGISLATION  
Savostikova O.N., Alekseeva A.V., Vodianova M.A. Mamonov R.A. 
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OSavostikova@cspmz.ru 
 

Abstract: Currently the risk-driven approach to control and supervision measures 

stipulates for reduction in a number of inspections in the areas with the lowest risk of 

occurrence of violations of mandatory requirements, the successful implementation of 

which leads to reduction in the administrative burden on legal entities and individuals 

who comply with mandatory requirements in full force and effect. Within the framework 

of the social and hygienic monitoring (SHM) system, instrumental measurements of 

environmental parameters are performed, and a data pool is formed that includes 

information on biological and chemical factors, including sources of anthropogenic 

pollution and social factors of the human environment. The given system uses 

information from more than a dozen other establishments as well. Despite the existing 

shortcomings of the SHM system, the available data accumulated over 25 years make it 

possible to conduct analytical work for various tasks of managing the sanitary and 

epidemiological situation, including using data to form indicators of the risk of violating 

mandatory requirements for determination the control measures with the implementation 

of means of control and supervision by Rospotrebnadzor (Russian Agency for Health and 

Consumer Rights) and the FMBA of Russia. 

Keywords: R isk-driven approac S .h ocial and hygienic monitorin I .g ndicators of the risk of 

violation of mandatory requirements. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʫʥʢʪʦʤ 15 ʇʘʩʧʦʨʪʘ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ çɺʥʝʜʨʝʥʠʝ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè [1]. ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʇʘʩʧʦʨʪʘ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ 

çɺʥʝʜʨʝʥʠʝ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦ-

ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʠ ʇʦʣʦʞʝʥʠʷ ʦ ʬʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʥʘʜʟʦʨʝ, ʜʦʧʦʣʥʝʥʥʦʛʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 31.08.2017 ˉ1045 [2], ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʫʪʚʝʨʞʜʝʥʳ çʠʥʜʠʢʘʪʦʨʳ ʨʠʩʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʚʥʝʧʣʘʥʦʚʳʭ ʧʨʦʚʝʨʦʢ ʠ ʠʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ 

ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʌʝʜʝʨʘʣʴʥʳʤ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤè ï çʠʥʜʠʢʘʪʦʨʳ ʨʠʩʢʘ 

ʥʘʨʫʰʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡè (ʜʘʣʝʝ ï ʠʥʜʠʢʘʪʦʨ ʨʠʩʢʘ).  

ʉʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʩʦʟʜʘʥʥʳʡ ʚ 1994 ʛ. [3], ʧʨʠʟʚʘʥ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʟʜʦʨʦʚʴʝʤ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʠ ʬʘʢʪʦʨʘʤʠ, ʥʘ ʥʝʛʦ 

ʚʣʠʷʶʱʠʤʠ. ʉɻʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʦʪʢʨʳʪʫʶ ʩʠʩʪʝʤʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 
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ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʝʜʠʢʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [4]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʉɻʄ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʨʝʘʣʠʟʘʮʠʶ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʘʜʟʦʨʘ ʢʘʢ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ [5]. ʕʪʦ ʚʦʟʤʦʞʥʦ ʟʘ 

ʩʯʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʝʞʝʛʦʜʥʦʛʦ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ 

ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʉɻʄ. ʀʥʬʦʨʤʘʮʠʷ, 

ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʉɻʄ, ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʨʝʙʫʶʱʠʭ ʫʩʪʨʘʥʝʥʠʷ, ʘ 

ʧʦʩʪʫʧʘʶʱʠʝ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ [6, 7]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ, ʥʘʢʦʧʣʝʥʥʳʝ ʟʘ 25 ʣʝʪ, ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʨʠʩʢʘ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʳʭ ʉɻʄ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʜʠʢʘʪʦʨʦʚ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʥʝʦʙʭʦʜʠʤʘ 

ʜʦʢʘʟʘʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [8]. ʈʝʰʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʜʝʨʞʘʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ 

ʚʝʱʝʩʪʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ ʪʘʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʨʫʜʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʚʳʙʦʨʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʧʦʢʘʟʘʪʝʣʝʡ. ʗʨʢʠʤ 

ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʦʩʦʙʝʥʥʦ ʙʳʩʪʨʦ 

ʤʝʥʷʶʱʝʛʦʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ [9]. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʘʛʨʘʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʥʜʠʢʘʪʦʨʘ ʨʠʩʢʘ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʦʙʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʦʪ ʣʘʙʦʨʘʪʦʨʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ. ʈʘʟʚʠʪʠʝ ʉɻʄ ʩʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ɻʀʉ) ʜʣʷ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ) ʜʘʥʥʳʭ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʝʢʪʘʭ.  
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STUDY OF THE CHEMICA L COMPOSITION OF MET ROPOLIS 
WASTEWATER  
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Abstract: As a result of anthropogenic input of various substances and compounds, 
hydrosphere is polluted, mainly due to the discharge of wastewater of various origins: 
industrial, household and storm water. It is known that for some chemicals, the 
concentrations and toxicity of transformation products and metabolites can even exceed 
the concentrations of the original compounds, and many deactivated (conjugated) 
metabolites in the environment can go back to the original compounds. Within the 
framework of the study of the transformation processes of chemicals in water under field 
conditions, the study of the chemical composition of wastewater and water of the Moscow 
river was conducted for a wide range of indicators using gas chromatography with mass 
selective detection and high-performance liquid chromatography with mass spectrometric 
detection. 
Keywords: W astewate O .r rganic compound T .s ransformation products. 
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ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʙʨʦʩʥʦʤ ʢʘʥʘʣʝ ʥʝ ʧʨʝʚʳʰʘʣʘ 2 ʤʢʛ/ʜʤ3, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʦʝʜʠʥʝʥʠʡ ï 1 ʤʢʛ/ʜʤ3. 

ʄʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ (William J. Long, Anne E. Mack and James R. 

Evans, Agilent Technologies, Inc. Food testing & agriculture, Transfer and Optimization 

of Existing Methods for Analysis of Antibiotics in Meat to Agilent Poroshell 120 EC-

C18 Columns using MS/MS Detection) ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʧʩʠʭʦʪʨʦʧʥʳʝ ʩʨʝʜʩʪʚʘ, ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʧʝʩʪʠʮʠʜʳ. 

ʂʦʢʘʠʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 5 ʠʟ 5 ʩʣʫʯʘʝʚ ʚ ʩʪʦʢʘʭ ʠ ʥʠ ʨʘʟʫ ï ʚ ʩʙʨʦʩʥʦʤ 

ʢʘʥʘʣʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʠ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʢʘʠʥʘ. ɺ ʨ. ʄʦʩʢʚʝ ʢʦʢʘʠʥ ʥʝ ʦʙʥʘʨʫʞʝʥ. MDA 3 

ʨʘʟʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ ʨ. ʄʦʩʢʚʝ, ʚʩʝʛʜʘ ï ʚ ʩʪʦʢʘʭ ʠ 3 ʨʘʟʘ ï ʚ ʩʙʨʦʩʥʦʤ ʢʘʥʘʣʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʙʨʦʩʥʦʤ ʢʘʥʘʣʝ ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʪʦʢʘʭ, ʚ 2-10 ʨʘʟ. ʄʝʪʘʜʦʥ 

ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ ʩʪʦʢʘʭ, 3 ʨʘʟʘ ï ʚ ʩʙʨʦʩʥʦʤ ʢʘʥʘʣʝ ʠ ʨ. ʄʦʩʢʚʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʙʨʦʩʥʦʤ ʢʘʥʘʣʝ ʙʳʣʘ ʨʘʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʪʦʢʘʭ ʣʠʙʦ ʤʝʥʴʰʝ 

ʚ 2-3 ʨʘʟʘ.  MDA ʠ ʤʝʪʘʜʦʥ ʜʦʚʦʣʴʥʦ ʫʩʪʦʡʯʠʚʳ ʚ ʦʪʥʦʰʝʥʠʠ ʦʯʠʩʪʢʠ ʠ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʝʢʝ. 

ʇʦʵʪʦʤʫ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʵʪʠʭ 

ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʝʪ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʥʘʢʦʧʣʝʥʠʷ ʠʭ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɸʥʪʠʙʠʦʪʠʢʠ. ɺ ʄʦʩʢʚʝ-ʨʝʢʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʩʫʣʴʬʦʬʫʨʘʟʦʣ (3 

ʨʘʟʘ), ʤʝʪʘʮʠʢʣʠʥ (2), ʤʠʥʦʮʠʢʣʠʥ (1 ʨʘʟ), ʚ ʩʪʦʢʘʭ ï ʩʫʣʴʬʦʬʫʨʘʟʦʣ ʠ 

ʤʠʥʦʮʠʢʣʠʥ, ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʷʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ, ʤʝʪʘʮʠʢʣʠʥ 

ʯʘʩʪʠʯʥʦ ʫʪʠʣʠʟʠʨʦʚʘʣʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʪʢʨʳʪʳʤʠ ʜʘʥʥʳʤʠ, ʨʘʟʤʝʱʝʥʥʳʤʠ ʥʘ ʩʘʡʪʝ 

ʄʦʩʚʦʜʦʢʘʥʘʣʘ, ɹʇ  ʂ 5 ʩʪʦʢʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʂʆʉ ʧʨʠʤʝʨʥʦ 250 ʤʛ/ʜʤ3, ʧʨʠ 

ʩʨʝʜʥʝʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 100, ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʠʤʝʨʥʦ 1,5 ʛ/ʜʤ3 ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ. ɺʳʷʚʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. 

ʇʦʵʪʦʤʫ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʷʚʣʷʶʪʩʷ: ʚʳʷʚʣʝʥʠʝ ʚʝʱʝʩʪʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʚ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʪʦʚ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʌɻɹʋ çʎʉʇè ʌʄɹɸ 

ʈʦʩʩʠʠ. 
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Annotation. Heuristic modeling of the probability of radiogenic cancer, depending on the 
age of acute exposure and on the age of observation, is reported. The concepts of the rate 
of stem cells division, the probability of culling cells with "precancerous" lesions, and the 
assumption of exponential increase in the probability of failure of culling systems with 
age are used. The "quasibiological" model (QBM) obtained in this way was compared 
with the approximating models used by the ICRP in justifying the nominal risk coefficient 
based on data from the LSS cohort. It is shown that QBM has certain advantages for 
evaluation of interpopulation transfer of radiogenic risk. 
Key words: H euristic modelin R .g adiation exposur S .e tem cel M .l orbidity and mortality 
rat R .e adiogenic cancer R .s adiation risk. 
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ʩʫʤʤʘʨʥʦ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʚ ʨʘʙʦʪʝ [2] ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʩ 

ʚʦʟʨʘʩʪʦʤ çʥʝʥʘʜʸʞʥʦʩʪʠè ʦʨʛʘʥʠʟʤʘ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʵʥʜʦʛʝʥʥʦʡ ʠ ʵʢʟʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ, ʩʧʦʩʦʙʥʦʡ ʚʳʟʚʘʪʴ ʩʤʝʨʪʴ. ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ [2] ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʢʠ ʥʝʢʦʪʦʨʳʭ çʜʝʬʝʢʪʦʚè ʠ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʆʩʦʙʝʥʥʦʩʪʴ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʴ ʵʢʩʧʦʥʝʥʪʳ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʛʨʫʟʢʠ, ʘ 

ʠʥʪʝʛʨʘʣ ʦʪ ʥʘʛʨʫʟʢʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʧʨʝʜʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʤʥʦʞʠʪʝʣʝ. ɼʘʥʥʫʶ 

ʤʦʜʝʣʴ ʟʘʢʦʥʘ ɻʦʤʧʝʨʮʘ ʤʳ ʥʘʟʳʚʘʝʤ çʥʘʛʨʫʟʦʯʥʦʡè. ʀʟ ʥʝʸ ʩʣʝʜʫʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʙʦʣʝʟʥʝʡ ʧʦʚʳʰʘʶʪ ʪʝʢʫʱʫʶ çʥʝʥʘʜʸʞʥʦʩʪʴè.  

ʇʦ ʩʫʱʝʩʪʚʫ, ʪʘʢʘʷ ʤʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʩʚʦʡʩʪʚʦ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʡ 

ʧʨʠʩʫʱʠ ʧʨʦʮʝʩʩʳ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʟʘʢʦʥ ɻʦʤʧʝʨʮʘ ʧʨʠʤʝʥʠʤ 

ʢ ʦʧʠʩʘʥʠʶ ʩʤʝʨʪʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʥʦ ʠ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʞʠʚʦʪʥʳʭ [5]. ʇʦʥʷʪʥʦ, ʯʪʦ ʥʘ ʦʪʜʝʣʴʥʦʤ ʯʝʣʦʚʝʢʝ ʪʘʢʫʶ ʢʘʨʪʠʥʫ ʥʘʙʣʶʜʘʪʴ 

ʥʝʚʦʟʤʦʞʥʦ. ɺ ʦʪʥʦʰʝʥʠʠ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʦ 

ʚʝʨʦʷʪʥʦʩʪʷʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʨʝʜʥʸʥʥʘʷ ʢʘʨʪʠʥʘ.  

ʀʟʣʦʞʝʥʥʘʷ ʵʚʨʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʦʰʣʘ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ 

çʢʚʘʟʠʙʠʦʣʦʛʠʯʝʩʢʫʶè, ʪʘʢʞʝ ʵʚʨʠʩʪʠʯʝʩʢʫʶ, ʤʦʜʝʣ  )ʄɹʂ(  ʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʨʘʜʠʦʛʝʥʥʳ  ʤ ʩʦʣʠʜʥʳ  ʤ ʨʘʢʦʤ  , ʦʩʥʦʚʘʥʥʫ  ʶ ʥ  ʘ ʧʨʝʜʩʪʘʚʣʝʥʠ  ʠ ʝʟʝʥʝʛʦʨʝʮʥʘʢ ʦ

ʢʘ  ʢ ʧʨʦʮʝʩʩʝ  , ʟʘʧʫʩʢʘʝʤʦ  ʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦ  ʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝ  ʡ ʭʳʚʦʣʦʚʪʩ

ʢʣʝʪʦ  ʢ ʧʦ  ʜ ʜʝʡʩʪʚʠʝ  ʤ ʚʨʝʜʥʳ  ʭ ʬʘʢʪʦʨʦʚ  . ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʭʳʥʥʝʛʦʨʝʮʥʘʢ 

ʬʘʢʪʦʨʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʥʠʷ èʭʳʚʦʢʘʨʜʝʨʧç 

ʦʧ ʚʨʝʞʜʝʥʠʡ ʚ ʢʣʝʪʢʘʭ, ʪʦʛʜʘ ʢʘʢ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʘʟʝʥʝʛʦʨʝʮʥʘʢ 

ʧʨʦʪʝʢʘʶʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʨʦʜʳ ʟʘʧʫʩʪʠʚʰʝʛʦ ʝʛʦ ʢʘʥʮʝʨʦʛʝʥʘ. ʠʨʇ 

ʜʝʣʝʥʠʠ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʩ çʧʨʝʜʨʘʢʦʚʳʤʠè ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʤʦʛʫʪ, ʢʘʢ ʠ 

ʥʝʧʦʚʨʝʞʜʝʥʥʳʝ ʢʣʝʪʢʠ, ʜʘʚʘʪʴ ʣʠʙʦ ʩʝʙʝ ʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ ʩ ʫʥʘʩʣʝʜʦʚʘʥʥʳʤʠ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʠʣʠ ʙʝʟ ʥʠʭ, ʣʠʙʦ ʢʣʝʪʢʠ, ʚʩʪʘʚʰʠʝ ʥʘ ʧʫʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ. ʇʨʠ 

ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʣʝʪʦʢ ʩ çʧʨʝʜʨʘʢʦʚʳʤʠè ʧʦʚʨʝʞʜʝʥʠʷʤʠ 

ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʤʦʜʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʫ ʢʣʝʪʦʢ ʙʝʟ ʥʠʭ. ɺ ʩʣʫʯʘʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʢʠ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʙʨʘʢʦʚʳʚʘʶʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʩʙʦʷ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤ ʦʪʙʨʘʢʦʚʢʠ 

ʦʥʠ ʤʦʛʫʪ ʜʘʪʴ ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ. ʀʩʭʦʜʷ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ çʥʘʛʨʫʟʦʯʥʦʡè ʤʦʜʝʣʠ [2], ʚʝʨʦʷʪʥʦʩʪʴ ʪʘʢʦʛʦ ʩʙʦʷ ʧʨʠʥʷʪʘ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫʤʤʘʨʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʚʩʝʭ 

ʵʥʜʦʛʝʥʥʳʭ ʧʨʠʯʠʥ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʚʦʟʨʘʩʪʦʚ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʩʦʣʠʜʥʳʤʠ ʨʘʢʘʤʠ ʩʫʤʤʘʨʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʵʥʜʦʛʝʥʥʳʭ ʧʨʠʯʠʥ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ, ʪʦ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʙʦʷ ʨʘʩʪʸʪ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. ɺ ʪʝʨʤʠʥʘʭ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʩʪʫʧʣʝʥʠʝ ʧʦʚʨʝʞʜʸʥʥʦʡ ʩʪʚʦʣʦʚʦʡ 

ʢʣʝʪʢʠ ʥʘ ʧʫʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʥʘʛʨʫʟʢʦʡ (ʵʥʜʦʛʝʥʥʦʡ ʠʣʠ ʵʢʟʦʛʝʥʥʦʡ 

ï ʦʪʜʝʣʴʥʳʡ ʚʦʧʨʦʩ). ɺ ʮʝʣʦʤ ʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʣʠʯʠʥʳ ʠ ʧʦʥʷʪʠʷ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʦʧʠʩʘʥʠʠ ʨʷʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ 

ʘʥʘʣʠʟʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʧʦʜʜʘʶʱʠʝʩʷ ʠʟʤʝʨʝʥʠʶ.  
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ʌʦʨʤʘʣʴʥʦ ʂɹʄ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʜʠʦʛʝʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʩʣʝ 

ʦʩʪʨʦʛʦ ʦʙʣʫʯʝʥʠʷ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʝʜʠʥʠʮʫ ʜʦʟʳ, ( ) ʩʚʦʜʠʪʩʷ ʢ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʚʫʭ ʵʢʩʧʦʥʝʥʪ ʠ ʧʦʧʨʘʚʦʯʥʦʛʦ ʤʥʦʞʠʪʝʣʷ 

. 

ɿʜʝʩʴ  ʠ  - ʚʦʟʨʘʩʪʘ ʦʙʣʫʯʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʘ , , f ʠ z - ʢʦʥʩʪʘʥʪʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ. ɼʣʷ ʬʦʥʦʚʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ( ) ʠʟ ʂɹʄ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʧʦʣʫʯʘʝʪʩʷ 

ʬʦʨʤʫʣʘ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʚʠʜʘ  

, 

ʛʜʝ , f ,  ʠ z - ʢʦʥʩʪʘʥʪʳ.  

ɺ ʯʸʤ ʧʨʠʢʣʘʜʥʘʷ ʥʦʚʠʟʥʘ ʪʘʢʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʯʝʚʠʜʥʦʡ 

ʩʤʳʩʣʦʚʦʡ? 

ʆʩʦʙʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʦʣʠʜʥʳʭ ʨʘʢʦʚ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʪʘʢʦʚʦʡ ʜʣʷ ʜʨʫʛʠʭ ʧʨʠʯʠʥ, ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʜʣʷ ʤʥʦʛʠʭ ʣʦʢʘʣʠʟʘʮʠʡ ʥʝ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ, ʘ ʩʪʝʧʝʥʥʘʷ (ʣʠʥʝʡʥʘʷ ʚ ʜʚʦʡʥʦʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʚ ʢʦʛʦʨʪʝ 

LSS (ʷʧʦʥʮʝʚ, ʦʙʣʫʯʸʥʥʳʭ ʧʨʠ ʘʪʦʤʥʳʭ ʚʟʨʳʚʘʭ), ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʤʝʨʪʥʦʩʪʠ, ʘ ʧʦʟʜʥʝʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʦʪ ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʝʥʠʷ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠ 

ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ [6], ʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʦʟʨʘʩʪʘ ʦʙʣʫʯʝʥʠʷ ʙʳʣʘ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ ʵʢʩʧʦʥʝʥʪʦʡ:  

.  

ʊʘʢʦʡ ʚʠʜ ʤʦʜʝʣʝʡ ʙʳʣ ʧʨʠʥʷʪ ʄʂʈɿ ʜʣʷ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʜʘʥʥʳʭ LSS ʟʘ 

ʧʨʝʜʝʣʳ ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʦʮʝʥʢʘʭ ʧʦʞʠʟʥʝʥʥʦʛʦ ʨʠʩʢʘ ʚ ʮʝʣʷʭ 

ʦʙʦʩʥʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʠʩʢʘ [7]. ʇʨʠʯʸʤ ɻ ʪʦʪ ʚʠʜ ʙʳʣ 

ʧʨʠʥʷʪ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʘʙʩʦʣʶʪʥʦʡ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʦʥʦʚʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. ʆʪʣʠʯʘʣʠʩʴ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʣʦʛʠʯʥʦʩʪʴ ʪʘʢʦʛʦ ʝʜʠʥʦʦʙʨʘʟʠʷ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ 

ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʫʯʸʪʦʤ ʠʭ ʢʘʯʝʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʨʘʢʦʚ ʢʦʥʢʨʝʪʥʳʭ 

ʣʦʢʘʣʠʟʘʮʠʡ, ʦʢʘʟʘʣʘʩʴ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʅʝʩʢʦʣʴʢʦ ʠʥʦʡ ʚʠʜ ʠʤʝʶʪ 

ʪʘʢʞʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ BEIR ʚ ʨʘʙʦʪʘʭ [8, 9]. ɺ ʥʠʭ ʤʦʜʝʣʠ ʄʂʈɿ 

ʜʦʧʦʣʥʝʥʳ ʤʥʦʞʠʪʝʣʝʤ ʚ ʚʠʜʝ ʩʪʝʧʝʥʠ ʦʪ ʚʨʝʤʝʥʠ, ʧʨʦʰʝʜʰʝʛʦ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ:  

.  

ʄʦʜʝʣʠ ʄʂʈɿ ʜʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʣʠʜʥʳʤʠ ʨʘʢʘʤʠ ʙʳʣʠ ʦʙʦʩʥʦʚʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʜʣʷ LSS ʟʘ ʧʝʨʠʦʜ 1958-1998 ʛʛ. ɺ 2017 ʛ. ʚ ʠʥʪʝʨʥʝʪʝ 

ʨʘʟʤʝʱʝʥʳ ʜʘʥʥʳʝ ʜʣʷ ʧʝʨʠʦʜʘ 1958-2009 ʛ. [10]. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 16 619 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʝʱʸ 5919 ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʙʣʠʮʘ ʜʘʥʥʳʭ 

ʧʨʦʜʣʠʣʘʩʴ ʚ ʦʙʣʘʩʪʴ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ. ʀʟ ʦʙʣʫʯʝʥʥʳʭ ʦʩʪʘʣʦʩʴ ʚ ʞʠʚʳʭ ʪʦʣʴʢʦ 

40%, ʧʨʠʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʙʳʣʦ ʦʙʣʫʯʝʥʦ ʚ ʚʦʟʨʘʩʪʝ ʤʝʥʝʝ 10 ʣʝʪ, ʧʨʠ ʧʦʯʪʠ 

ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʞʠʚʳʭ, ʦʙʣʫʯʝʥʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 40 ʣʝʪ. ʊʦʛʜʘ ʞʝ 

ʦʧʫʙʣʠʢʦʚʘʥ ʘʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ [11] ʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʝʡ ʄʂʈɿ.  

ʈʘʩʰʠʨʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʫʤʤʘʨʥʳʭ ʩʦʣʠʜʥʳʭ ʨʘʢʘʭ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʥʘʤʠ 

ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ ʄʂʈɿ ʠ ʂɹʄ. ɿʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʄʂʈɿ ʜʣʷ 

    00 0

0 0,0  , (1 )f

rc rc

a t tt t e e zt    

0t t t a �Q�'

 c

    0

0 0,0  [, 1 (1 )](1 )f kt

c c

a t tt t e e e kt zt      

a  k

     00 0

0 00,0  ,
gb

rc rc

a tt t e t t t    



310 

�`�_�g�s�b�g�� �o�h�j�h�r�h�� �k�h�]�e�Z�k�m�x�l�k�y�� �k�h�� �a�g�Z�q�_�g�b�y�f�b�� �\�� �>�����@���� �N�h�g�h�\�Z�y�� �b�g�l�_�g�k�b�\�g�h�k�l�v��
�a�Z�[�h�e�_�\�Z�_�f�h�k�l�b���^�e�y���f�m�`�q�b�g���\���>�����@�����k���g�Z�r�_�c���l�h�q�d�b���a�j�_�g�b�y�����a�Z�\�u�r�_�g�Z���� 

�D�;�F�� �i�h�a�\�h�e�b�e�Z�� �m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�� �\�h�k�i�j�h�b�a�\�_�k�l�b�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b��
�a�Z�[�h�e�_�\�Z�_�f�h�k�l�b���k�h�e�b�^�g�u�f�b���j�Z�d�Z�f�b���\���y�i�h�g�k�d�h�c���d�h�]�h�j�l�_���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���\�h�a�j�Z�k�l�Z��
�h�[�e�m�q�_�g�b�y�� �b�� �\�h�a�j�Z�k�l�Z�� �g�Z�[�e�x�^�_�g�b�y���� �>�h�i�h�e�g�b�l�_�e�v�g�h�� �i�h�d�Z�a�Z�g�h���� �q�l�h���m�� �n�h�g�h�\�h�c��
�b�g�l�_�g�k�b�\�g�h�k�l�b�� �a�Z�[�h�e�_�\�Z�_�f�h�k�l�b�� �j�Z�d�h�f�� �i�h�d�Z�a�Z�l�_�e�v�� �w�d�k�i�h�g�_�g�p�b�Z�e�v�g�h�c�� �a�Z�\�b�k�b�f�h�k�l�b��
�h�l���\�h�a�j�Z�k�l�Z���h�[�e�m�q�_�g�b�y��  �g�_���i�h�k�l�h�y�g�_�g���� ���Z���\���k�\�h�x���h�q�_�j�_�^ ���v���a�Z�\�b�k�b�l���h�l���\�h�a�j�Z�k�l�Z��
�g�Z�[�e�x�^�_�g�b�y������ �K�� �i�h�a�b�p�b�b�� �D�;�F�� �b�� �©�g�Z�]�j�m�a�h�q�g�h�c�ª�� �f�h�^�_�e�b�� �a�Z�d�h�g�Z�� �=�h�f�i�_�j�p�Z���� �w�l�h��
�h�l�j�Z�`�Z�_�l�� �b�a�f�_�g�_�g�b�_�� �d�Z�q�_�k�l�\�Z�� �a�^�h�j�h�\�v�y�� �i�h�d�h�e�_�g�b�c�� �\�� �b�k�l�h�j�b�q�_�k�d�h�f�� �f�Z�k�r�l�Z�[�_�� �\��
�k�f�u�k�e�_�� �©�g�_�g�Z�^�z�`�g�h�k�l�b�ª�� �h�j�]�Z�g�b�a�f�Z���� �L�h�l�� �`�_�� �i�h�d�Z�a�Z�l�_�e�v�� �m�� �j�Z�^�b�h�]�_�g�g�h�c��
�b�g�l�_�g�k�b�\�g�h�k�l�b���a�Z�[�h�e�_�\�Z�_�f�h�k�l�b���j�Z�d�h�f���k���i�h�a�b�p�b�b���D�;�F���\�u�]�e�y�^�b�l���d�Z�d���k�h�k�l�h�y�s�b�c���b�a��
�^�\�m�o�� �k�e�Z�]�Z�_�f�u�o���� , �h�^�g�h�� �b�a�� �d�h�l�h�j�u�o�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �b�a�f�_�g�_�g�b�y�� �k�\�h�c�k�l�\��
�i�h�d�h�e�_�g�b�c�����Z���^�j�m�]�h�_���± �k�d�h�j�h�k�l�v���j�Z�a�f�g�h�`�_�g�b�y���k�l�\�h�e�h�\�u�o���d�e�_�l�h�d���k���©�i�j�_�^�j�Z�d�h�\�u�f�b�ª��
�i�h�\�j�_�`�^�_�g�b�y�f�b�� 

�?�s�z���[�h�e�_�_���i�h�e�g�u�_���^�Z�g�g�u�_���i�h���d�h�]�h�j�l�_���/�6�6�����d�h�l�h�j�u�_���d���g�Z�k�l�h�y�s�_�f�m���\�j�_�f�_�g�b����
�g�Z�^�h���i�h�e�Z�]�Z�l�v�����b�f�_�x�l�k�y�����o�h�l�y���b���g�_���h�i�m�[�e�b�d�h�\�Z�g�u�����m�`�_���g�_���i�h�l�j�_�[�m�x�l���w�d�k�l�j�Z�i�h�e�y�p�b�b��
�b�� �k�^�_�e�Z�x�l�� �g�_�\�h�k�l�j�_�[�h�\�Z�g�g�h�c�� �k�h�h�l�\�_�l�k�l�\�m�x�s�m�x�� �n�m�g�d�p�b�x�� �h�[�k�m�`�^�Z�_�f�u�o�� �f�h�^�_�e�_�c����
�H�^�g�Z�d�h���h�k�l�Z�e�Z�k�v�� �a�Z�^�Z�q�Z�� �i�_�j�_�g�h�k�Z�� �h�p�_�g�h�d�� �j�Z�^�b�Z�p�b�h�g�g�h�]�h�� �j�b�k�d�Z�� �k�� �d�h�]�h�j�l�u�� �/�6�6�� �g�Z��
�^�j�m�]�b�_���i�h�i�m�e�y�p�b�b���b���^�j�m�]�b�_���b�k�l�h�j�b�q�_�k�d�b�_���i�_�j�b�h�^�u�����d�h�l�h�j�Z�y���g�_���j�_�r�Z�_�l�k�y���k���i�h�f�h�s�v�x��
�Z�i�i�j�h�d�k�b�f�b�j�m�x�s�b�o�� �f�h�^�_�e�_�c���� �>�e�y�� �l�Z�d�b�o�� �i�_�j�_�g�h�k�h�\ �f�h�`�_�l�� �h�d�Z�a�Z�l�v�k�y�� �[�h�e�_�_��
�i�h�e�_�a�g�h�c���D�;�F�����i�h�k�d�h�e�v�d�m���h�g�Z���b�k�i�h�e�v�a�m�_�l���\�h�a�j�Z�k�l�g�m�x���a�Z�\�b�k�b�f�h�k�l�v���k�f�_�j�l�g�h�k�l�b�����i�h��
�w�g�^�h�]�_�g�g�u�f�� �i�j�b�q�b�g�Z�f���� �d�Z�d�� �b�g�l�_�]�j�Z�e�v�g�m�x�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�m�� �i�h�d�h�e�_�g�b�y�� ���d�h�]�h�j�l�u����
�i�h�i�m�e�y�p�b�b���� 
�K�i�b�k�h�d���b�k�i�h�e�v�a�h�\�Z�g�g�u�o�� �b�k�l�h�q�g�b�d�h�\ 
�������:�f�h�k�h�\���G���F�������:�e�]�h�j�b�l�f�u���j�Z�a�m�f�Z�����D�b�_�\�����©�G�Z�m�d�h�\�Z���^�m�f�d�Z�ª���������������]�������k����������-206. 
�������=�m�[�b�g���:���L�������D�h�\�Z�e�_�\���?���?�������K�Z�d�h�\�b�q���:���<�����F�h�^�_�e�v���^�e�y���h�i�b�k�Z�g�b�y���\�_�j�h�y�l�g�h�k�l�b���e�_�l�Z�e�v�g�h�]�h���b�k�o�h�^�Z��
�i�j�b���\�h�a�^�_�c�k�l�\�b�b���j�Z�^�b�Z�p�b�b���b���^�j�m�]�b�o���\�j�_�^�g�u�o���n�Z�d�l�h�j�h�\�����:�l�h�f�g�Z�y���w�g�_�j�]�b�y�����l�����������\�u�i���������������������k��������-
612  
�������K�Z�d�h�\�b�q���<���:���=�m�[�b�g���:���L�������=�h�]�h�e�_�\�Z���F���<�������J�_�^�v�d�h���<���B�����G�Z�]�j�m�a�h�q�g�Z�y���f�h�^�_�e�v���j�Z�^�b�Z�p�b�h�g�g�h�]�h���j�b�k�d�Z��
�b���_�z���f�h�^�b�n�b�d�Z�p�b�b�����I�j�h�[�e�_�f�u���Z�g�Z�e�b�a�Z���j�b�k�d�Z�����������������l���������‹�������k��������-98. 
������ �=�m�[�b�g�� �:���L������ �J�_�^�v�d�h�� �<���B������ �K�Z�d�h�\�b�q�� �<���:���� �D�\�Z�a�b�[�b�h�e�h�]�b�q�_�k�d�Z�y�� �f�h�^�_�e�v�� �j�Z�^�b�h�]�_�g�g�h�c��
�a�Z�[�h�e�_�\�Z�_�f�h�k�l�b���j�Z�d�h�f�����± �J�Z�^�b�Z�p�b�h�g�g�Z�y���]�b�]�b�_�g�Z�����������������l���������‹�������± c. 23-31. 
�������=�Z�\�j�b�e�h�\���E���:�������=�Z�\�j�b�e�h�\�Z���G���K�������;�b�h�e�h�]�b�y���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���`�b�a�g�b�����H�l�\�����J�_�^�����<���I�����K�d�m�e�Z�q�z�\����
�± 2-�_���b�a�^�����i�_�j�_�j�Z�[�����b���^�h�i�����±�F�������G�Z�m�d�Z�����������������± ���������k��   
6. Preston D.L., Ron E., Tokuoka, S. et al. Solid cancer incidence in atomic bomb survivors: 1958�±1998. 
- Radiat. Res., 2007. V. 168, 1�±64. 
�������J�_�d�h�f�_�g�^�Z�p�b�b�������������]�h�^�Z���F�_�`�^�m�g�Z�j�h�^�g�h�c���D�h�f�b�k�k�b�b���i�h���A�Z�s�b�l�_�����I�m�[�e�b�d�Z�p�b�y�����������F�D�J�A�������I�_�j����
�k���Z�g�]�e�����i�h���j�_�^�����F���N�����D�b�k�_�e�_�\�Z���b���G���D�����R�Z�g�^�Z�e�u�����F�������B�a�^�����H�H�H���I�D�N���©�:�e�Z�g�Z�ª����2009. �± 312 �k. 
8. National Academy of Sciences, Committee on the Biological Effects of Radiation, Health Risks From 
Exposure to Low Levels of Ionzing Radiation: BEIR VII Phase 2. National Academies Press. 
Washington. DC, 2005. 
9. EFFECTS OF IONIZING RADIATION. UNSCEAR 2006 Report to the General Assembly with 
Scientific Annexes. Annex A: Epidemiological studies of radiation and cancer. UN, New York, 2008. 
10. �K�Z�c�l �N�h�g�^�Z �g�Z�m�q�g�u�o �b�k�k�e�_�^�h�\�Z�g�b�c �j�Z�^�b�Z�p�b�h�g�g�u�o �w�n�n�_�d�l�h�\�� http://www.rerf.jp/library/dl_e/in
dex.html�����n�Z�c�e���V�R�O�B�F�R�O�B���������H�[�W�B�Y�����F�V�Y�����^�Z�l�Z���h�[�j�Z�s�_�g�b�y�������������������������� 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ 
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ʚʦʟʜʫʭʘ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʤʠ ʚʟʚʝʰʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʧʷʪʳʤ ʩʨʝʜʠ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʤʝʨʪʥʦʩʪʠ ʚ ʤʠʨʝ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ 
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Abstract: At present, in studies conducted in the Russian Federation, air pollution is not 

considered as a risk factor for exacerbation of circulatory system diseases (CSD). At the 

same time, according to the WHO, air pollution with fine particulate matter is the fifth 

major risk factor for mortality in the world. This work is devoted to the analysis of the 

influence of air pollution on the mortality rate of women from CSD and cancer. The study 

includes data on mortality and air pollution in 7 cities of the Russian Federation. 

Keywords: Air pollution; Non-communicable disease. Circulatory system diseases. 

Oncological diseases. Mortality. 

 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ɹʉʂ) ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʝʡ 

ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ [1].  ʇʨʠ ʵʪʦʤ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʤʠ ʚʟʚʝʰʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʧʷʪʳʤ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʤʝʨʪʥʦʩʪʠ ʚ ʤʠʨʝ [2]. ɺ ʢʨʫʧʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ 

ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠ ʠʥʩʫʣʴʪʘ [3, 4], ʦʜʥʘʢ ,ʦ  ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ 

ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ [5-7]. 
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�P�_�e�v�x�� �j�Z�[�h�l�u ʙʳʣ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ 

ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʦʩʥʦʚʥʳʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ). 

�F�Z�l�_�j�b�Z�e�h�f��ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʦ ʝʞʝʛʦʜʥʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʩ 2011 ʧʦ 2018 ʛʦʜʳ (ʩʦ ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ), 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʈʦʩʩʪʘʪʦʤ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʧʦ ʟʘʛʨʷʟʥʝʥʠʶ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ɻʣʘʚʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʤ. ɸ.ʀ. 

ɺʦʝʡʢʦʚʘ ʈʦʩʛʠʜʨʦʤʝʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʳ ʛʦʨʦʜʦʚ 

ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʪ 200 ʜʦ 550 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʥʦ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ (çʯʠʩʪʳʡè ï çʛʨʷʟʥʳʡè): ʊʦʤʩʢ - ʅʦʚʦʢʫʟʥʝʮʢ; 

ʂʠʨʦʚ - ɹʨʘʪʩʢ; ʂʠʨʦʚ - ʅʠʞʥʠʡ ʊʘʛʠʣ; ʆʨʝʥʙʫʨʛ ï ʄʘʛʥʠʪʦʛʦʨʩʢ. 

ʆʩʥʦʚʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʚʳʙʨʘʥʥʳʭ 

çʛʨʷʟʥʳʭè ʛʦʨʦʜʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʯʠʩʪʳʤʠè ʙʳʣʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɺʩʝ çʛʨʷʟʥʳʝè ʛʦʨʦʜʘ ʚʭʦʜʷʪ ʚ ʩʧʠʩʦʢ ʛʦʨʦʜʦʚ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ (ʇʨʠʦʨʠʪʝʪʥʳʡ ʩʧʠʩʦʢ). 

ɼʘʥʥʳʝ ʦ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʣʠʩʴ ʥʘ 100 

ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ (ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʥʘʩʝʣʝʥʠʷ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʣʘʩʴ ʧʦ ʧʦʣʫ 

ʠ ʚʦʟʨʘʩʪʫ). ɺ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʦ ʞʝʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʞʝʥʱʠʥʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʥʘ ʚʨʝʜʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤʙʠʥʘʪʘʭ. 

ɸʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ɹʉʂ) 

(ʢʦʜʳ ʄʂɹ-10 I110-I169,) ʘ ʪʘʢʞʝ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʢʦʜʳ ʄʂɹ-10 

ʉ60-ʉ97). ɼʘʥʥʳʝ ʦ ʩʤʝʨʪʥʦʩʪʠ ʙʳʣʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: 20-45 ʣʝʪ; 45-54 ʛʦʜʘ; 55-59 ʣʝʪ; 60-64 ʛʦʜʘ, 65-69 ʣʝʪ, 70-75 

ʣʝʪ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʩʪʘʨʰʝ 75 ʣʝʪ ʥʝ ʧʨʦʚʦʜʠʣʩʷ, 

ʧʦʩʢʦʣʴʢʫ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʠʯʠʥʳ ʩʤʝʨʪʠ ʚ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʡ ʥʘʜʝʞʥʦʩʪʴʶ [8]. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʛʨʫʧʧ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʤʝʜʠʘʥʘ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʮʝʥʪʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʝʞʝʛʦʜʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, 

ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʢʚʘʨʪʠʣʠ ï ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʙʨʦʩʘ ʝʸ ʟʥʘʯʝʥʠʡ. ɼʣʷ ʦʮʝʥʢʠ 

ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʚ ʝʞʝʛʦʜʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʧʘʨʘʭ ʛʦʨʦʜʦʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. 

ʇʦʣʫʯʝʥʥʳʝ �j�_�a�m�e�v�l�Z�l�u ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1-4. ʉʤʝʨʪʥʦʩʪʴ 

ʦʪ ɹʉʂ ʚ ʤʦʣʦʜʦʤ ʠ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ (ʜʦ 60 ʣʝʪ) ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ 

ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʦʣʴʢʦ ʚ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ (20-45 ʣʝʪ) (ʨʠʩ. 1, 2).  
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�J�b�k�m�g�h�d��1 �± �K�f�_�j�l�g�h�k�l�v���h�l���;�K�D���\���f�h�e�h�^�h�f���b���k�j�_�^�g�_�f���\�h�a�j�Z�k�l�Z�o�� 
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ʈʠʩʫʥʦʢ 3 ï ʉʤʝʨʪʥʦʩʪʴ ʦʪ ɹʉʂ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ  

(ʤʝʜʠʘʥʘ ʠ ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ, *- ʨ<0.05); 

ɸ ï ʚʦʟʨʘʩʪ 60-64 ʣʝʪ; ɹ ï ʚʦʟʨʘʩʪ 65-69 ʣʝʪ; ɺ ï ʚʦʟʨʘʩʪ 70-74 ʣʝʪ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ 

(ʤʝʜʠʘʥʘ ʠ ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ, *- ʨ<0.05);  

ɸ ï ʚʦʟʨʘʩʪ 20-45 ʣʝʪ; ɹ ï ʚʦʟʨʘʩʪ 45-54 ʣʝʪ; ɺ ï ʚʦʟʨʘʩʪ 55-59 ʣʝʪ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʝʪ ʥʘ ʩʤʝʨʪʥʦʩʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ɹʉʂ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦ ʚʣʠʷʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ 20-45 ʣʝʪ. 

ʇʦʩʢʦʣʴʢʫ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʈʦʩʩʠʠ, ʵʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʤʝʪʦʜʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ ʫ ʣʠʮ, ʧʨʦʞʠʚʘʶʱʠʭ ʠʣʠ ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1.https://www.who.int/health-topics/cardiovascular-diseases/#tab=tab_1(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.08.2020). 

2. Cohen A. J. et al. Estimates and 25-year trends of the global burden of disease attributable to ambient 

air pollution: an analysis of data from the Global Burden of Diseases Study // Lancet. 2017. V.389. 

N.10082. P.1907-1918.  https://doi.org/10.1016/S0140-6736(17)30505-6. 
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3. World Health Organization. Ambient air pollution: A global assessment of exposure and burden of 
disease �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@. 2016. - ISBN: 9789241511353. URL: 
https://www.who.int/phe/publications/air-pollution-global-assessment/en   ���^�Z�l�Z�� �h�[�j�Z�s�_�g�b�y��
25.08.2020). 
4. Lelieveld J., Evans J. S., Fnais M., Giannadaki D., Pozzer A. The contribution of outdoor air pollution 
sources to premature mortality on a global scale // Nature.  2015. V. 525. P.367-371. 
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Abstract: The purpose of the article is a comparative investigation of the e chemical 

composition of the hair of the inhabitants of the mining region of Bashkortostan, living 

in territories with different levels of industrial development. The material for the study 

was hair, which was analyzed by atomic emission and mass spectrometry for the content 

of 25 chemical elements. It is shown that the concentration of Al, Cd, Ni, Li, Co, Fe, I, 

Mn in the hair of people living in areas without technogenic pollution exceeds the average 

republican indicators and, in some cases, the corresponding indicators for the polluted 

localities. Where in the concentration of Cu in the hair of these individuals is lower than 

the corresponding average republican indicators and the content of this element in 

residents of territories with large mining enterprises. Thus, among the population living 

both in areas with large industrial production and in rural areas where there are no 

industrial enterprises, an imbalance of chemical elements is widespread. 

Key words: The chemical composition of the hair. Bashkir Trans-Ural zone. Population. 

 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʤʝʩʪʦ ʜʝʬʠʮʠʪ ʠʣʠ ʠʟʙʳʪʦʢ ʨʷʜʘ ʍʕ ʚ ʧʦʯʚʝ, ʚʦʜʝ, 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʚ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʆʉ), ʩʦʟʜʘʝʪ ɻ ʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʜʣʷ ʠʭ ʞʠʪʝʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʵʣʝʤʝʥʪʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʉʚʷʟʴ ʤʝʞʜʫ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʆʉ ʙʳʣʘ ʦʧʠʩʘʥʘ ʦʩʥʦʚʘʪʝʣʝʤ ʙʠʦʛʝʦʭʠʤʠʠ ɺ.ʀ.ɺʝʨʥʘʜʩʢʠʤ [1] ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʘʟʚʠʪʘ ʚ ʨʘʙʦʪʘʭ ɺ.ɺ.ʂʦʚʘʣʴʩʢʦʛʦ [2]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʨʘʣʘ ʚʳʷʚʣʝʥ ʨʷʜ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʝʜʥʦ-ʮʠʥʢʦʚʳʭ ʠ ʥʠʢʝʣʴ-ʢʦʙʘʣʴʪʦʚʦ-ʤʝʜʥʳʭ. ʉʨʝʜʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʵʥʜʝʤʠʯʝʩʢʠʝ ʘʥʝʤʠʠ, ʘ 

ʩʨʝʜʠ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ï ʛʝʧʘʪʠʪʳ ʠ, ʨʝʞʝ, ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʘʩʩʦʮʠʠʨʫʝʤʳʝ ʩ 

ʠʟʙʳʪʢʦʤ ʤʝʜʠ, ʘ ʪʘʢʞʝ ʧʦʨʘʞʝʥʠʷ ʵʢʪʦʜʝʨʤʘʣʴʥʳʭ ʪʢʘʥʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʠʟʙʳʪʢʦʤ ʚ ʩʨʝʜʝ ʥʠʢʝʣʷ [3]. 

ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʚʠʥʮʠʠ ʦʙʨʘʟʫʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ. ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʛʦʨʥʦʨʫʜʥʦʛʦ ʨʝʛʠʦʥʘ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʖʞʥʦʛʦ ʋʨʘʣʘ, ʛʜʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ.  

ʅʘʩʝʣʝʥʠʝ, ʧʨʦʞʠʚʘʶʱʝʝ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʧʦʜʚʝʨʞʝʥʦ ʚʦʟʜʝʡʩʪʚʠʶ ʨʷʜʘ 
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ʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʛʦʨʥʦʨʫʜʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʝʪʘʣʣʦʠʜʦʚ [4-8]. 

�P�_�e�v�x��ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʣʦʩ ʣʶʜʝʡ, ʠʤʝʁ ʱʠʭ ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 18 ʣʝʪ, ʠʟ ʨʘʡʦʥʦʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

�H�[�t�_�d�l�u���b���f�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�y����ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʧʝʨʠʦʜ ʩ 2013 

ʧʦ 2020 ʛʛ. ɺʩʝ ʦʙʩʣʝʜʫʝʤʳʝ ʣʠʮʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ 

ʚʢʣʶʯʘʣʘ 148 ʯʝʣʦʚʝʢ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʥʦ çʛʨʷʟʥʦʡè ʟʦʥʝ, ʪ.ʝ. ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʩ ʥʘʣʠʯʠʝʤ ʜʝʡʩʪʚʫʶʱʠʭ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʛʛ. ʋʯʘʣʳ ʠ ʉʠʙʘʡ, 

ʍʘʡʙʫʣʣʠʥʩʢʠʡ ʨʘʡʦʥ) ʠʣʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʢʘʨʴʝʨʦʚ (ɹʘʡʤʘʢʩʢʠʡ ʨʘʡʦʥ). ɺʦ ʚʪʦʨʫʶ 

ʛʨʫʧʧʫ ʚʦʰʣʠ 66 ʣʠʮ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥʝ, ʪ.ʝ. ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (ɹʫʨʟʷʥʩʢʠʡ, 

ɸʙʟʝʣʠʣʦʚʩʢʠʡ, ɿʠʣʘʠʨʩʢʠʡ ʠ ɿʠʘʥʯʫʨʠʥʩʢʠʡ ʨʘʡʦʥʳ). 

ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʣʦʩ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʟʘʪʳʣʦʯʥʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ, ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ 25 ʵʣʝʤʝʥʪʦʚ ʧʨʦʚʝʜʝʥ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɸʅʆ ʎɹʄ (ʄʦʩʢʚʘ) (ISO 

9001:2008 ʩʝʨʪʠʬʠʢʘʪ 54Q10077 ʦʪ 21.05.2010).  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤ Microsoft Excel XP ʠ Statistica 10.0 ʠ 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʍʕ ʚ ʚʦʣʦʩʘʭ ʚʟʨʦʩʣʳʭ ʞʠʪʝʣʝʡ ɹʘʰʢʦʨʪʦʩʪʘʥʘ [9].  
�J�_�a�m�e�v�l�Z�l�u�� ɺʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʙʠʦʩʫʙʩʪʨʘʪʘʭ (ʚʦʣʦʩʘʭ) ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè 

ʟʦʥʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʫʨʦʚʥʝ 

ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ: Al ʚ 5,5 ʨʘʟ, ʉd ï ʚ 1,9 ʨʘʟʘ. ʄʫʞʯʠʥʳ ʫʩʣʦʚʥʦ çʛʨʷʟʥʦʡè ʠ 

ʞʝʥʱʠʥʳ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʫʨʦʚʥʝʤ ʩʦʜʝʨʞʘʥʠʝʤ Sn (ʚ 2,9 ʠ 3,8 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

(ʪʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ ï ʋʨʦʚʝʥʴ ʍʕ ʚ ʚʦʣʦʩʘʭ ʞʠʪʝʣʝʡ ɿʘʫʨʘʣʴʩʢʦʡ ʟʦʥʳ ʈɹ ʩʪʘʨʰʝ 18 ʣʝʪ 

(ʤʫʞ/ʞʝʥ) 

ʍʕ 
1 ʛʨʫʧʧʘ (n = 76/72) 2 ʛʨʫʧʧʘ (n = 30/36) 

ɹʘʰʢʦʨʪʦʩʪʘʥ (n = 

514/624) [9] 

Me (q25 ï q75), ʤʢʛ/ʛ 

ɸʣʶʤʠʥʠʡ 
6,89 (4,12 ï 10,55)/ 

5,50 (5,22 ï 5,77) 

37,57 (25,0 ï 50,11)/ 

9,492 (7,27 ï 10,96) 

6,78 (4,07 ï 11,26)/ 

5,33 (3,34 ï 8,45) 

ʂʘʜʤʠʡ 
0,09 (0,08 -0,13)/ 

0,02 (0,02 ï 0,03) 

0,14 (0,11 ï 0,17)/ 

0,03 (0,03 ï 0,06) 

0,07 (0,03 ï 0,19)/ 

0,03 (0,01 ï 0,05) 

ʆʣʦʚʦ 
0,32 (0,12 ï 0,45)/ 

0,24 (0,06 ï 0,43) 

0,10 (0,07 ï 0,12)/ 

0,60 (0,36 ï 1,35) 

0,11 (0,07 ï 0,17)/ 

0,16 (0,08 ï 0,41) 

ʃʠʪʠʡ 
0,02 (0,02 ï 0,03)/ 

0,02 (0,01 ï 0,02) 

0,06 (0,05 ï 0,08)/ 

0,03 (0,02 ï 0,04) 

0,02 (0,01 ï 0,04)/ 

0,02 (0,01 ï 0,03) 

ʅʠʢʝʣʴ 
0,22 (0,18 ï 0,29)/ 

0,53 (0,25 ï 0,83) 

0,48 (0,31 ï 0,65)/ 

0,78 (0,62 ï 1,00) 

0,32 (0,22 ï 0,46)/ 

0,33 (0,2 ï 0,54) 
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1 2 3 4 

ʂʦʙʘʣʴʪ 
0,03 (0,02 - 0,41)/ 

0,03 (0,03 - 0,04) 

0,05 (0,04 - 0,07)/ 

0,05 (0,04 - 0,09) 

0,02 (0,01 - 0,03)/ 

0,02 (0,01 - 0,03) 

ʍʨʦʤ 
0,44 (0,36 - 0,70)/ 

0,36 (0,03 - 0,70) 

0,46 (0,30 - 0,63)/ 

0,13 (0,11 - 0,14) 

0,49 (0,33 - 0,72)/ 

0,33 (0,25 - 0,49) 

ʄʝʜʴ 
12,5 (10,2 - 14,8)/ 

12,4 (12,0 - 12,9) 

9,6 (9,0 - 10,1)/ 

9,3 (8,9 - 10,3) 

11,7 (10,0 - 14,2)/ 

13,5 (11,0 - 17,7) 

ɾʝʣʝʟʦ 
22,6 (17,2 - 29,1)/ 

23,6 (21,5 - 25,6) 

60,0 (57,8 - 62,2)/ 

16,6 (14,5 - 18,6) 

16,8 (11,4 - 25,8)/ 

13,3 (9,7 - 19,7) 

ʁʦʜ 
0,53 (0,29 - 0,95)/ 

0,48 (0,44 - 0,52) 

1,42 (1,28 - 1,56)/ 

1,76 (0,93 - 6,62) 

0,36 (0,15 - 0,90)/ 

0,69 (0,32 - 1,67) 

ʄʘʨʛʘʥʝʮ 
0,60 (0,31 - 1,15)/ 

0,92 (0,69 - 1,15) 

2,11 (1,70 - 2,51)/ 

2,93 (1,63 - 3,94) 

0,56 (0,34 - 1,11)/ 

0,52 (0,31 - 0,93) 

ʉʝʣʝʥ 
0,35 (0,25 - 0,48)/ 

0,38 (0,34 - 0,42) 

0,33 (0,30 - 0,36)/ 

0,24 (0,16 - 0,33) 

0,36 (0,27 - 0,46)/ 

0,31 (0,2 - 0,42) 

ʎʠʥʢ 

194,00 (170,00 ï 

220,00)/ 

230,00 (209,00 ï 

252,00) 

183,00 (165,00 ï 

201,00)/ 

200,00 (187,00 ï 

213,00) 

168,00 (141,00 ï 

198,00)/ 

183,00 (149,00 ï 

217,00) 

 

ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʣʦʩʘʭ ʞʠʪʝʣʝʡ ɿʘʫʨʘʣʴʷ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʫʞʯʠʥʳ 2-ʡ ʛʨʫʧʧʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʩʦʜʝʨʞʘʥʠʷ Ni ʠ Li: ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ - ʚ 1,5 

ʠ 2,7 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʫʞʯʠʥ ʠʟ 1-ʡ ʛʨʫʧʧʳ - ʚ 

2,2 ʠ 3,2 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʞʝʥʱʠʥ ɿʘʫʨʘʣʴʷ ʪʘʢʞʝ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʚ ʚʦʣʦʩʘʭ Ni, ʧʨʝʚʳʰʘʶʱʠʡ ʚ 2,4 (2-ʷ ʛʨʫʧʧʘ) ʠ 1,6 (1-ʷ 

ʛʨʫʧʧʘ) ʨʘʟʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

ɺ ʚʦʣʦʩʘʭ ʟʘʫʨʘʣʴʩʢʠʭ ʞʝʥʱʠʥ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʜʝʨʞʘʥʠʝ Co ʠ Mn (ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ), Fe 

ʠ Zn (ʪʦʣʴʢʦ 1-ʷ ʛʨʫʧʧʘ), I (ʪʦʣʴʢʦ 2-ʷ ʛʨʫʧʧʘ) ʠ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦ 2-ʡ 

ʛʨʫʧʧʝ Cu ʠ Cr. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʫʞʯʠʥ, ʪʦ ʚ ʠʭ ʚʦʣʦʩʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ Co (ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ), Zn (ʚ 1-ʡ ʛʨʫʧʧʝ), Fe, I, Mn (ʚʦ 2-ʡ ʛʨʫʧʧʝ) ʠ 

ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ Cu ʚ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥʝ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ, ʯʪʦ ʜʣʷ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ɿʘʫʨʘʣʴʷ ʈ ,ɹ  ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 

ʧʨʦʜʫʢʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʧʨʦʞʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳ 

ʠʟʙʳʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʚʦʣʦʩʘʭ Ca, Mg, P. ʂʨʦʤʝ ʪʦʛʦ, ʞʠʪʝʣʠ ʫʩʣʦʚʥʦ çʛʨʷʟʥʦʡè ʟʦʥʳ ʠʤʝʶʪ ʦʯʝʥʴ 

ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʣʦʩʘʭ Zn ʠ Cu, ʘ ʞʠʪʝʣʠ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥʳ ï Mn, 

Li, Ni ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʙʦʣʝʝ ʯʝʤ ʫ 25% ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ ʥʘʩʝʣʝʥʠʷ ʚʳʷʚʣʝʥ ʜʝʬʠʮʠʪ ʪʘʢʠʭ 

ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ Se, Cr, Co, ʘ ʪʘʢʞʝ ʚ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥʝ ï Fe, Cu.  

ʄʫʞʯʠʥʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʫʩʣʦʚʥʦ çʛʨʷʟʥʳʭè ʨʘʡʦʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥʳ 
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ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ ʠ ʦʣʦʚʘ, ʘ ʪʘʢʞʝ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʚʦʣʦʩʘʭ ʞʝʣʝʟʘ ʠ ʡʦʜʘ. ɼʣʷ ʞʝʥʱʠʥ, ʞʠʚʫʱʠʭ ʚ ʫʩʣʦʚʥʦ çʛʨʷʟʥʳʭè ʨʘʡʦʥʘʭ, 

ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ, ʮʠʥʢʘ, ʞʝʣʝʟʘ ʠ ʦʣʦʚʘ ʠ ʧʦʥʠʞʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ. 

�H�[�k�m�`�^�_�g�b�_�� ʋʯʠʪʳʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʭʠʤʠʯʝʩʢʠʤʠ ʩʦʩʪʘʚʘʤʠ ʆʉ ʠ 

ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ, ʧʨʦʞʠʚʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʜʣʷ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʪʘʢʠʭ ʨʝʛʠʦʥʦʚ ʚʘʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʵʣʝʤʝʥʪʥʦʛʦ ʧʦʨʪʨʝʪʘ ʥʘʩʝʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʝʮʠʬʠʢʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʠʦʩʫʙʩʪʨʘʪʦʚ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʩʙʘʣʘʥʩʘ ʍʕ ʚ ʦʙʲʝʢʪʘʭ ʆʉ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʘ ʜʠʩʙʘʣʘʥʩ ʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʩʫʙʩʪʨʘʪʘʭ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʛʝʥʥʳʝ, ʥʦ ʠ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʠʯʝʤ 

ʜʝʡʩʪʚʠʝ ʧʦʩʣʝʜʥʠʭ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʦ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʘʥʦʤʘʣʴʥʳʤ 

ʫʨʦʚʥʝʤ ʍʕ ʚ ʩʨʝʜʝ ʬʦʨʤʠʨʫʝʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʣʦʩ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʧʝʮʠʬʠʢʦʡ, ʷʚʣʷʶʱʝʡʩʷ ʚʘʨʠʘʥʪʦʤ ʥʦʨʤʳ. 

ʆʜʥʘʢ ,ʦ  ʝʩʣʠ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʦʜʝʨʞʘʥʠʶ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʨʝʜʝ ʦʨʛʘʥʠʟʤ ʤʦʞʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ, ʪʦ ʜʝʬʠʮʠʪ 

ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʙʫʜʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʘʟʚʠʪ ʝʠ  ʨʷʜʘ 

ʟʘʙʦʣʝʚʘʥʠʡ. 

�A�Z�d�e�x�q�_�g�b�_�� ɺ ʚʦʣʦʩʘʭ ʥʘʩʝʣʝʥʠʷ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʲʝʢʪʘʭ ʆʉ ʠʤʝʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʍʕ, 

ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʘʭ ʩ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʥʦ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʥʝ ʠʤʝʝʪʩʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ʇʨʦʝʢʪ ˉ 19-413-020003 ʨ_ʘ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦ ʚʥʝʜʨʝʥʠʝ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʝʩʩʦʤ ʫʯʘʱʠʭʩʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ 

148 ʰʢʦʣʴʥʠʢʦʚ 5-11ʭ ʢʣʘʩʩʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʞʜʳʡ ʧʷʪʳʡ ʧʦʜʨʦʩʪʦʢ ʠʤʝʣ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʠ ʧʨʝʜʠʢʪʦʨʦʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ. ɺʥʝʜʨʝʥʠʝ 

ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ ʢʫʨʩʘ ʪʨʝʥʠʥʛʦʚ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʙʠʦʫʧʨʘʚʣʝʥʠʶ ʧʦʟʚʦʣʠʣ 

ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ ʥʘ 25,6%, ʠ ʜʦ 1,5 ʨʘʟʘ - 

ʫʨʦ ʴʥʝʚ  ʭʠ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥ ʝʳ  ʵʤʦʮʠʦʥʘʣʴʥ ʝʳ  ʧʝʨʝʞʠʚʘʥ ʷʠ . 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉ ʪʨʝʩ ʐ .ʩ ʢʦʣʴʥʠʢ ʌ .ʠ ʫʥʢʮʠʦʥʘʣʴʥʦʝ ʙʠʦʫʧʨʘʚʣʝʥʠ .ʝ

ʝʈ ʣʘʢʩʘʮʠʦʥʥʦ-ʜʠʘʬʨʘʛʤʘʣʴʥʦʝ ʜʳʭʘʥʠ ʊ .ʝ ʨʝʚʦʞʥʦʩʪ ʅ .ʴ ʝʛʘʪʠʚʥʳʝ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ. 

 

NEW TECHNOLOGIES IN THE DEVELOPMENT OF STRESS PREVENTION 
METHODS FOR SCHOOL-AGE TEENAGERS  

Setko A.G., Bulycheva E.V., Setko N.P. 

FSBI "Orenburg State Medical University" of the Ministry of Health of Russia, 
Orenburg, Russia, a_isetko@mail.ru, e-sosnina@mail.ru, nina.setko@gmail.ru 

 
Abstract: Currently, it is important to introduce a system for assessment and stress 

management of students in general educational institutions. Research among 148 

schoolchildren in grades 5-11 showed that every fifth teenager had a high level of stress 

and predictors of its formation ï a high level of anxiety and negative emotional 

experiences. The introduction of a two-week course of trainings on functional biocontrol 

has reduced the number of schoolchildren with a high level of stress by 25.6%, and up to 

1.5 times the level of anxiety and negative emotional experiences. 

Key words: S tres S .s choolchildre F .n unctional biocontro R .l elaxation diaphragmatic 

breathin A .g nxiet N .y egative emotional experiences. 

 

�:�d�l�m�Z�e�v�g�h�k�l�v�� ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ [1], ʤʝʞʣʠʯʥʦʩʪʥʳʝ 

ʦʪʥʦʰʝʥʠʷ [2], ʨʦʜʠʪʝʣʴʩʢʦ-ʜʝʪʩʢʠʝ ʦʪʥʦʰʝʥʠʷ [3], ʚʳʩʦʢʠʝ ʫʯʝʙʥʳʝ ʥʘʛʨʫʟʢʠ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [4] ʥʘ ʬʦʥʝ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 
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ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [5] ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʝʩʩʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ [6, 7]. ʉʪʝʧʝʥʴ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʱʫʱʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ ʩʠʪʫʘʮʠʠ ʜʣʷ ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ 

ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ, ʠ ʦʪ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʝʧʝʥʠ ʦʱʫʱʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ [8]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʥʝʜʨʝʥʠʝ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʫʯʘʱʠʭʩʷ, 

ʧʨʝʜʠʢʪʦʨʦʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʝʛʦ ʢʦʨʨʝʢʮʠʠ.  

�P�_�e�v��ï ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʧʨʝʜʠʢʪʦʨʦʚ.   

�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�y�� ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʩʨʝʜʠ ʜʝʪʝʡ 

ʠ ʧʦʜʨʦʩʪʢʦʚ ʫ 350 ʰʢʦʣʴʥʠʢʦʚ 5-11-ʭ ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʛ. ʆʨʝʥʙʫʨʛʘ ʧʨʦʚʝʜʝʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʘʥʢʝʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ 

ʦʧʨʦʩʥʠʢʫ ʊ.ʄ. ʅʝʤʯʠʥʘ ʠ ɼʞ.ʊʝʡʣʦʨʘ çʐʢʘʣʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ PSM-

25è ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʵʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʍʝʣʴʩʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ɺʩʝʤʠʨʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ [9]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʧʨʝʜʠʢʪʦʨʦʚ ʩʪʨʝʩʩʘ ʫ ʰʢʦʣʴʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠʟ ʦʙʱʝʡ ʚʳʙʦʨʢʠ ʦʙʩʣʝʜʫʝʤʳʭ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʫʯʘʱʠʭʩʷ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 50 ʰʢʦʣʴʥʠʢʦʚ, 

ʠʤʝʚʰʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ; ʚʪʦʨʫʶ ʛʨʫʧʧʫ ï 45 ʰʢʦʣʴʥʠʢʦʚ ʩʦ ʩʨʝʜʥʠʤ 

ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ; ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 53 ʰʢʦʣʴʥʠʢʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʩʪʨʝʩʩʘ. ʋ ʰʢʦʣʴʥʠʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʦʧʨʦʩʥʠʢʘ ʏ.ɼ. ʉʧʠʣʙʝʨʛʝʨʘ (1972) ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʃ. ɼ. ɸʥʜʨʝʝʚʦʡ 

(1988). ɼʣʷ ʦʮʝʥʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʩʪʨʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʄʠʢʘʨʪ-ʄ (ʉʝʨʪʠʬʠʢʘʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ˉ ʈʆʉʉ RU.ɸɻ66.1104249)  ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ɹʆʉ) çʂʦʤʬʦʨʪè [10]  ʫ 30 ʰʢʦʣʴʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠ - ʟ  ʧʦʩʣʝ ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ ʢʫʨʩʘ 

ʪʨʝʥʠʥʛʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʠʦʫʧʨʘʚʣʝʥʠʷ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦ 1-2 ʤʠʥʫʪʝ ʚ ʜʝʥ - ʴ

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʢʘʢ 

ʧʨʝʜʠʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʘ. ɺʪʦʨʫʶ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 45 

ʫʯʘʱʠʭʩʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʦʙʫʯʝʥʳ ʤʝʪʦʜʫ ʩʥʠʞʝʥʠʷ 

ʩʪʨʝʩʩʘ ʠ ʥʝ ʧʨʦʭʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʪʨʝʥʠʥʛʠ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʷʚʣʝʥʠʷ ʢ 

ʦʙʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ (%), ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ (M), ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ (ů) ʠ ʩʨʝʜʥʝʢʚʘʜʘʨʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ (m). ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ï ʩ ʧʦʤʦʱʴʶ ʭ2-

ʢʨʠʪʝʨʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʩʯʠʪʘʣʦʩʴ ʧʨʠ ʨÒ0,05. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Statistica 6.0 ʠ Microsoft 

Excel 2007. 

�J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�y�� ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʫ ʧʦʜʨʦʩʪʢʦʚ-

ʰʢʦʣʴʥʠʢʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 115,8Ñ7,3 ʙʘʣʣ ,ʘ  ʠ ʫ ʜʝʚʫʰʝʢ ʦʥ ʙʳʣ ʚ 1,4 ʨʘʟʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʶʥʦʰʝ ,ʡ  ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 185,3Ñ14,6 ʙʘʣʣʘ ʠ 
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132,3Ñ5,9 ʙʘʣʣʘ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʚ ʧʦʜʨʦʩʪʢʦʚʦʡ 

ʧʦʧʫʣʷʮʠʠ ʰʢʦʣʴʥʠʢʦʚ ʩʦʩʪʘʚʠʣʘ 25,3Ñ1,15 ʥʘ 100 ʫʯʘʱʠʭʩʷ ʩʨʝʜʠ ʶʥʦʰʝʡ ʠ 

56,8Ñ2,18 ʥʘ 100 ʫʯʘʱʠʭʩʷ ʩʨʝʜʠ ʜʝʚʫʰʝʢ (ʈʠʩ.1). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʧʦʚʳʰʘʣʩʷ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ (ʊʘʙʣ. 1). ʊʘʢ, ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, 

ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ, ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʙʳʣ ʚ 1,4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ 

ʫ ʰʢʦʣʴʥʠʢʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ. ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ, ʢʦʪʦʨʳʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 21,1Ñ0,97 

ʙʘʣʣʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ 18,5Ñ0,35 ʙʘʣʣʦʚ (ʨÒ0,05), ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʫ ʰʢʦʣʴʥʠʢʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʩʪʨʝʩʩʘ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʨʦʩʪʢʦʚ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʫʨʦʚʥʷ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ, ʯʪʦ ʙʳʣʦ ʚʳʰʝ ʥʘ 

13,9-30,1% ʚ ʫʯʝʙʥʦʡ ʠ ʥʘ 0,7-47,8% ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʝʤ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʩʦ ʩʨʝʜʥʠʤ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ. ʋ ʜʝʚʫʰʝʢ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, 

ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ, ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʶʥʦʰʝ ,ʡ  ʠ ʩʦʩʪʘʚʣʷʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʫʨʦʚʥʶ ʪʨʝʚʦʞʥʦʩʪʠ 

26,7Ñ0,05 ʙʘʣʣʦʚ ʧʨʠ ʜʘʥʥʳʭ 21,3Ñ0,01 ʙʘʣʣʘ (ʨÒ0,05) ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

22,5Ñ0,05 ʙʘʣʣʦʚ ʧʨʠ ʜʘʥʥʳʭ 19,5Ñ0,09 ʙʘʣʣʦʚ (ʨÒ0,05) ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ʧʦ ʫʨʦʚʥʶ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ 25,7Ñ0,05 

ʙʘʣʣʦʚ ʧʨʠ ʜʘʥʥʳʭ 22,3Ñ0,05 ʙʘʣʣʘ (ʨÒ0,05) ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 21,5Ñ0,09 

ʙʘʣʣʦʚ ʧʨʠ ʜʘʥʥʳʭ 19,3Ñ0,05 ʙʘʣʣʦʚ (ʨÒ0,05) ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʫʨʩ ʪʨʝʥʠʥʛʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʩʥʠʞʝʥʠʶ ʫʨʦʚ ʷʥ  ʪʨʝʚʦʞʥʦʩʪʠ 

ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 1,3 ʨʘʟʘ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  - ʚ 1,5 ʨʘʟʘ; 
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�K�n�_�j�Z���^�_�y�l�_�e�v�g�h�k�l�b  �=�j�m�i�i�u���r�d�h�e�v�g�b�d�h�\ 
  �����]�j�m�i�i�Z �����]�j�m�i�i�Z �����]�j�m�i�i�Z 

�L�j�_�\�h�`�g�h�k�l�v 
�M�q�_�[�g�Z�y���^�_�y�l�_�e�v�g�h�k�l�v �\�k�_�]�h ���������“�������� ���������“���������
 ���������“���������
 

�x�g�h�r�b ���������“�������� ���������“�������� ���������“�������� 
�^�_�\�m�r�d�b ���������“���������
�
 ���������“�������� ���������“�������� 

�I�h�\�k�_�^�g�_�\�g�Z�y��
�^�_�y�l�_�e�v�g�h�k�l�v 

�\�k�_�]�h ���������“�������� ���������“���������
 ���������“���������
 
�x�g�h�r�b ���������“�������� ���������“�������� ���������“�������� 
�^�_�\�m�r�d�b ���������“���������
�
 ���������“�������� ���������“����05 

�G�_�]�Z�l�b�\�g�u�_���w�f�h�p�b�h�g�Z�e�v�g�u�_���i�_�j�_�`�b�\�Z�g�b�y 
�M�q�_�[�g�Z�y���^�_�y�l�_�e�v�g�h�k�l�v �\�k�_�]�h ���������“�������� ���������“���������
 ���������“���������
 

�x�g�h�r�b ���������“�������� ���������“�������� ���������“�������� 
�^�_�\�m�r�d�b ���������“���������
�
 ���������“�������� ���������“�������� 

�I�h�\�k�_�^�g�_�\�g�Z�y��
�^�_�y�l�_�e�v�g�h�k�l�v 

�\�k�_�]�h ���������“�������� ���������“�������� ���������“�������� 
�x�g�h�r�b 19,3�“�������� ���������“�������� ���������“�������� 
�^�_�\�m�r�d�b ���������“���������
�
 ���������“�������� ���������“�������� 

�
���j�”�����������i�j�b���k�j�Z�\�g�_�g�b�b���^�Z�g�g�u�o���r�d�h�e�v�g�b�d�h�\���k���^�Z�g�g�u�f�b���r�d�h�e�v�g�b�d�h�\�������]�j�m�i�i�u 
�
�
���j�”�����������i�j�b���k�j�Z�\�g�_�g�b�b���^�Z�g�g�u�o���^�_�\�m�r�_�d���b���x�g�h�r�_�c 
 

 
�J�b�k�m�g�h�d�������± �I�j�_�^�b�d�l�h�j�u���n�h�j�f�b�j�h�\�Z�g�b�y���k�l�j�_�k�k�Z���m���r�d�h�e�v�g�b�d�h�\���k���\�u�k�h�d�b�f���m�j�h�\�g�_�f��

�k�l�j�_�k�k�Z���^�h���b���i�h�k�e�_���l�j�_�g�b�g�]�h�\�����[�Z�e�e�u�� 
�I�h�f�b�f�h���w�l�h�]�h�����d�h�e�b�q�_�k�l�\�h���m�q�Z�s�b�o�k�y���k���\�u�k�h�d�b�f���m�j�h�\�g�_�f���k�l�j�_�k�k�Z���k�g�b�a�b�e�h�k�v��

�g�Z������������ ���a�Z���k�q�z�l���i�h�y�\�e�_�g�b�y���r �d�h�e�v�g�b�d�h�\���k�h���k�j�_� �̂g�b�f ���m�j�h�\�g�_�f ���k�l�j�_�k�k�Z�����l�h�]� �̂Z���d�Z�d��



324 

ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʩʝ ʠʤʝʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ.  

�A�Z�d�e�x�q�_�g�b�_�� ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʘʢʪ ʥʘʣʠʯʠʷ ʫ ʢʘʞʜʦʛʦ ʧʷʪʦʛʦ ʧʦʜʨʦʩʪʢʘ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ  ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʠ ʧʨʝʜʠʢʪʦʨʦʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʠ  ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ ʚ ʫʯʝʙʥʦʡ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪ ,ʠ  ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʮʝʥʢʝ ʠ ʫʧʨʘʚʣʝʥʠʶ ʩʪʨʝʩʩʦʤ ʚ 

ʚʠʜʝ ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ ʢʫʨʩʘ ʪʨʝʥʠʥʛʦʚ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʙʠʦʫʧʨʘʚʣʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʜʠʘʬʨʘʛʤʘʣʴʥʦ-ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ 

ʜʳʭʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʤʫ ʩʥʠʟʠʪʴ ʜʦ 1,5 ʨʘʟʘ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʳʭ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.   
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ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʳʤ. 

�P�_�e�v���b�k�k�e�_�^�h�\�Z�g�b�y ï ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʫʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʩʘʤʦʠʟʦʣʷʮʠʠ.  

�F�Z�l�_�j�b�Z�e�u���b�� �f�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�y����ʋ 1521 ʰʢʦʣʴʥʠʢʦʚ 1-11-ʭ ʢʣʘʩʩʦʚ 12 

ʰʢʦʣ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʧʦʤʦʱʴʶ online  ʦʧʨʦʩʘ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʘʥʢʝʪʝ ʅʀʀ ɻʠʛʠʝʥʳ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ ʧʦʜʨʦʩʪʢʦʚ ʌɻɸʋ ʅʄʀʎ ʟʜʦʨʦʚʴʷ 

ʜʝʪʝʡ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (2020) ʥʘ ʙʘʟʝ Google-ʧʣʘʪʬʦʨʤʳ. ʇʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʫ 1521 ʰʢʦʣʴʥʠʢʦʚ 1-11 ʢʣʘʩʩʦʚ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ ʩ 

ʧʦʤʦʱʴʶ ʟʘʛʨʫʞʝʥʥʳʭ ʚ Google ʬʦʨʤʳ ʦʧʨʦʩʥʠʢʦʚ ʏ.ɼ. ʉʧʠʣʙʝʨʛʝʨʘ (1972) ʚ 

ʤʦʜʠʬʠʢʘʮʠʠ ʃ.ɼ. ɸʥʜʨʝʝʚʦʡ (1988) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ɺʩʝʤʠʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʨʝʜʘʢʮʠʠ (ʌʦʨʪʘʣʝʟʘ, 2013). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Statistica 

6.0 ʠ Microsoft Excel 2007. ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ t ï ʢʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ.    

�J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�y��  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʩʣʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʦʙʫʯʝʥʠʷ 65,8% ʰʢʦʣʴʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʚ 

ʩʨʝʜʥʝʤ 2 ʯʘʩʘ, ʪʦ ʚ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʵʪʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʣʠ ʣʠʰʴ 21,4% ʰʢʦʣʴʥʠʢʦ ,ʚ  ʠ 61,4% ʰʢʦʣʴʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣ 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʦʪ 4 ʜʦ 7 ʯʘʩʦʚ. ɺ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

81,1% ʰʢʦʣʴʥʠʢʦʚ ʦʪʤʝʪʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʠ ʧʦʜʛʦʪʦʚʢʫ ʢ ʥʠʤ ʙʦʣʝʝ 6 ʯʘʩʦʚ ʚ ʩʫʪʢʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʨʠʦʜ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʚʳʰʝ 6 ʯʘʩʦʚ ʪʨʘʪʠʣʠ ʥʘ ʫʯʝʙʥʳʝ ʟʘʥʷʪʠʷ ʠ ʧʦʜʛʦʪʦʚʢʫ 

ʢ ʥʠʤ ʣʠʰʴ 38,6% ʰʢʦʣʴʥʠʢʦʚ. ʋ 30,4% ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʦʯʥʦʛʦ ʩʥʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʦʪ 7 ʯʘʩʦʚ ʠ ʙʦʣʝʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʫ 55,8% ʰʢʦʣʴʥʠʢʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʧʝʨʠʦʜ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʵʪʦ ʦʪʤʝʯʘʣʦʩʴ ʣʠʰʴ ʫ 32,5% ʰʢʦʣʴʥʠʢʦʚ.  

ɺ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʫ 58,0% ʰʢʦʣʴʥʠʢʦʚ ʦʪʤʝʯʘʣʦʩʴ 

ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʋ 84,5% 

ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʩʦʩʪʘʚʣʷʣʦ ʤʝʥʝʝ 2 ʯʘʩʦʚ ʚ ʩʫʪʢʠ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʨʠʦʜ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʣʠʰʴ ʫ 33,2% ʰʢʦʣʴʥʠʢʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʘʤʦʠʟʦʣʷʮʠʠ 46,2% ʰʢʦʣʴʥʠʢʦʚ ʦʪʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʦʙʫʯʝʥʠʷ ʦʪʩʫʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʤʝʯʘʣʦʩʴ ʣʠʰʴ ʫ 25,4% 

ʰʢʦʣʴʥʠʢʦʚ.  

ʅʘʭʦʜʷʩʴ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʚ ʧʝʨʠʦʜ ʩʘʤʦʠʟʦʣʷʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʣʩʷ ʨʝʞʠʤ ʧʠʪʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢ, ʢʨʘʪʥʦʩʪʴ ʧʨʠʝʤʘ ʧʠʱʠ ʫ 46,1% 

ʰʢʦʣʴʥʠʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 3 ʨʘʟʘ ʚ ʜʝʥʴ, ʘ ʫ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ (42,9%) 

ï 4 ʠ ʙʦʣʝʝ ʨʘʟ ʚ ʩʫʪʢʠ. ʇʨʠ ʵʪʦʤ, ʚ ʧʝʨʠʦʜ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ ( 85,9 )%  ʦʪʤʝʯʘʣʠ ʪʨʸʭʢʨʘʪʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʘ 10,2% 

ʰʢʦʣʴʥʠʢʦʚ ʧʠʪʘʣʠʩʴ 4 ʨʘʟʘ ʚ ʜʝʥʴ. 
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ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʦʙʫʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʜʞʝʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʝʩʣʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʠ ʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ ʣʠʰʴ ʚ 

38,5% ʩʣʫʯʘʷʭ, ʘ ʥʦʫʪʙʫʢʦʤ  - ʚ 29,8% ʩʣʫʯʘʷʭ, ʪʦ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʵʪʠ 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 99,3% ʠ 72,6% 

ʩʣʫʯʘʷʭ (ʊʘʙʣʠʮʘ). ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʬʘʢʪ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʰʢʦʣʴʥʠʢʦʚ 

ʩ 15,3% ʜʦ 85,5%, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ 

ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ.  ʊʘʢ, ʚ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 2,5Ñ0,9 ʯʘʩʦʚ ʚ 

ʩʫʪʢʠ ʜʦ 6,5Ñ1,5 ʯʘʩʦʚ ʚ ʩʫʪʢʠ; ʥʦʫʪʙʫʢʦʚ ʩ 1,8Ñ0,4 ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʜʦ 5,8Ñ1,2 ʯʘʩʦʚ 

ʚ ʩʫʪʢʠ; ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʩ 2,5Ñ0,08 ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʜʦ 4,5Ñ0,05 ʯʘʩʦʚ ʚ ʩʫʪʢʠ. 
 

ʊʘʙʣʠʮʘ ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʛʘʜʞʝʪʦʚ 

ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʠʩʪʝʤʘʭ ʦʙʫʯʝʥʠʠ (%)  

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʛʘʜʞʝʪʘ  

ɽʞʝʜʥʝʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʦʙʫʯʝʥʠʠ: 

ʪʨʘʜʠʮʠʦʥʥʦʤ  ʜʠʩʪʘʥʮʠʦʥʥʦʤ  

ʂʦʤʧʴʶʪʝʨ  38,5 99,3 

ʅʦʫʪʙʫʢ  29,8 72,6 

ʇʣʘʥʰʝʪ  15,3 - 

ʈʠʜʝʨ  - - 

ʉʤʘʨʪʬʦʥ (ʘʡʬʦʥ)  17,5 85,8 

ʅʝ ʠʩʧʦʣʴʟʫʶ  - - 

ʋ 90,5% ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʚʳʷʚʣʝʥʘ 

ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʜʞʝʪʦʚ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 64,4% ʩʣʫʯʘʷʭ ʢʘʧʝʣʴʥʳʭ ʪʠʧʦʚ 

ʥʘʫʰʥʠʢʦʚ. ʋ 11,3% ʰʢʦʣʴʥʠʢʦʚ ʚʳʷʚʣʝʥ ʜʠʩʢʦʤʬʦʨʪ ʠ ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ ʚ 

ʩʣʫʭʦʚʦʤ ʧʨʦʭʦʜʝ, ʪʘʢʠʝ ʢʘʢ ʟʫʜ ʠ ʨʘʟʜʨʘʞʝʥʠʝ, ʰʫʤ ʠ ʟʘʣʦʞʝʥʥʦʩʪʴ ʚ ʫʰʘʭ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ 85,6% ʰʢʦʣʴʥʠʢʦʚ ʠʩʧʳʪʳʚʘʣʠ ʚʳʨʘʞʝʥʥʫʶ ʫʩʪʘʣʦʩʪʴ 

ʛʣʘʟ, ʞʞʝʥʠʝ, ʦʱʫʱʝʥʠʝ ʯʫʚʩʪʚʘ çʧʝʩʢʘè ʚ ʛʣʘʟʘʭ, ʧʦʢʨʘʩʥʝʥʠʝ ʛʣʘʟ, ʙʦʣʠ ʚ 

ʦʙʣʘʩʪʠ ʛʣʘʟʥʠʮ ʠ ʣʙʘ. 

ɺ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʰʢʦʣʴʥʠʢ (25,6%) 

ʩʯʠʪʘʣ, ʯʪʦ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʫʭʫʜʰʠʣʦʩ ,ʴ  ʠ  ʦʪ ɻ ʧʨʦʷʚʣʷʣʦʩʴ ʫ 24,7% h ʢʦʣʴʥ -ʠ  

ʪ ʚʦʢ ʨʫʜʥʦʩʪʷʤʠ ʚ ʟʘʩʳʧʘʥʠʠ, ʫ 24,2% ʰʢʦʣʴʥʠʢʦʚ  - ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʣʘʙʠʣʴʥʦʩʪʴʶ,

2 ʫ 2,2% ʰʢʦʣʴʥʠʢʦʚ  - ʪʨʫʜʥʦʩʪʴʶ ʚ ʧʨʦʙʫʞʜʝʥʠʠ ʠ ʫ 21% ʰʢʦʣʴʥʠʢʦʚ  - ʩʪʨʘʭʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʫʯʝʙʦʡ.  ʅʘ ʩʪʝʧʝʥʴ ʧʝʨʝʞʠʚʘʥʠʷ ʩʪʨʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʢʘʢ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ, ʪʘʢ ʠ ʝʸ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʚ ʧʝʨʠʦʜ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʧʷʪʳʡ ʰʢʦʣʴʥʠʢ ʠʩʧʳʪʳʚʘʣ 

ʩʪʨʘʭʠ, ʯʠʩʣʦ h ʢʦʣʴʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʩʘʤʦʠʟʦʣʷʮʠʠ 

ʫʚʝʣʠʯʠʣʦʩʴ ʩ 36,8% ʜʦ 65,4%, ʘ ʩʨʝʜʥʠʝ ʝʝ ʟʥʘʯʝʥʠʷ  - ʩ 18,6Ñ0,09 ʙʘʣʣʦʚ ʜʦ 

22,8Ñ0,05 ʙʘʣʣʦʚ (ʨÒ0,05).   
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ʈʠʩʫʥʦʢ – ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ 

ʦʙʫʯʝʥʠʷ 
�A�Z�d�e�x�q�_�g�b�_�� ɺ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʘʤʦʠʟʦʣʷʮʠʠ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʠ ʠʭ ʧʦʜʛʦʪʦʚ ʠʢ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʜʞʝʪʦʚ ʦʪ 1 ʠ ʙʦʣʝʝ ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʫ 90,5% ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʦʤ 

ʚʦʟʜʫʭʝ ʠ ʫʚʝʣʠʯʝʥʠʠ ʢʨʘʪʥʦʩʪʠ ʧʨʠʝʤʘ ʧʠ ʠʱ  ʙʦʣʝʝ 4 ʨʘʟ ʫ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ 

ʰʢʦʣʴʥʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʳ ʫʭʫʜʰʝʥʠʷ ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʰʢʦʣʴʥʠʢʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʞʘʣʦʙʘʤʠ ʥʘ ʜʠʩʢʦʤʬʦʨʪ ʚ ʛʣʘʟʘʭ, 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʣʘʙʠʣʴʥʦʩʪʴʶ, ʩʪʨʘʭʘʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚ 

ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʜʠʢʪʫʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʟʜʦʨʦʚʴʶ ʦʙʫʯʘʶʱʠʭʩʷ.   
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ɸʥʥʦʪʘʮʠʷ: ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ (ɼ.ɺ.) ʭʠʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʥʘ ʧʨʦʮʝʩʩʳ ʥʠʪʨʠʬʠʢʘʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʚʦʜʝ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ɼ.ɺ., ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʧʨʦʜʫʢʪʳ ʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ.  ʆʮʝʥʝʥʦ ʚʣʠʷʥʠʝ ʧʨʦʜʫʢʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠ ʪʨʘʢʪʦʚʢʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ɼ.ɺ. ʥʘ ʧʨʦʮʝʩʩʳ ʥʠʪʨʠʬʠʢʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʘʜʠʢʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʠʪʨʠʪʦʚ ʩ ʨʝʘʢʪʠʚʦʤ ɻʨʠʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅ ʠʪʨʠʬʠʢʘʮʠ ʇ .ʷ ʝʩʪʠʮʠʜ ʉ .ʳ ʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥ ɺ .ʳ ʦʜʥʳʝ 

ʦʙʲʝʢʪ ɻ .ʳ ʠʜʨʦʣʠʟ. 

 
THE STUDY OF THE EFFECT OF ACTIVE AGENTS  OF SULPHYLUREA ON 

NITRIFICATION PROCES SES IN AQUATIC OBJECTS 
Sinitsyna O.O., Pivneva O.S., Kozyreva O.N.  

FBES çFederal Scientific Center for Hygiene named after F.F. Erismanè 

Rospotrebnadzor, Mytishchi, Russia 
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Abstract: This work studied the effect of chemical agents of sulfonylurea on nitrification 

processes in aquatic objects, the process of degradation of active chemical agents, as well 

as the main products of transformation. The effect of transformation products in 

interpreting the results obtained by studying the effect of active agents on the nitrification 

processes was determined. The main fragments of radicals that affect the color intensity 

in the determination of nitrites with Griessôs reagent were defined.  

Key words: N itrificatio P .n esticide S .s ulfonylurea W .s ater object H .s ydrolysis. 

 

ɽʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ, ʪʘʢʞʝ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ ʩʠʥʪʝʟ ʥʦʚʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ (ɼ.ɺ.) ʧʝʩʪʠʮʠʜʦʚ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʵʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʧʦʚʝʜʝʥʠʷ 

ʧʝʩʪʠʮʠʜʦʚ ʚ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʛʠʛʠʝʥʠʯʝʩʢʦʡ 

ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʜ.ʚ. ʠ ʧʝʩʪʠʮʠʜʦʚ [1, 2, 3].  

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʳʩʢʠʚʘʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʧʦʧʘʜʘʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʚ ʪ.ʯ. ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʧʝʩʪʠʮʠʜʳ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ 
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ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʤʠʛʨʠʨʦʚʘʪʴ ʩ ʚʦʜʘʤʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, 

ʧʨʦʩʘʯʠʚʘʪʴʩʷ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʠʩʧʘʨʷʪʴʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʠ ʨʘʟʣʘʛʘʪʴʩʷ ʥʘ 

ʧʨʦʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʩʪʝʧʝʥʥʦ ʦʯʠʱʘʶʪʩʷ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʦʧʘʚʰʠʭ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ [4, 5].  

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʘʤʦʦʯʠʱʝʥʠʷ ʠʛʨʘʝʪ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʅʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʠʪʨʠʬʠʢʘʮʠʠ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʭʫʜʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʘʟʦʪʘ ʘʤʤʠʘʢʘ, ʥʠʪʨʠʪʦʚ ʠ ʥʠʪʨʘʪʦʚ ʷʚʣ ʶʷ ʪʩʷ

 ɻ ʠʤʳʥʞʘʚ ʪʘ ʠʤʘʧ  ʧʨʠ ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʥʦʨʤʠʨʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʪ.ʯ.

ʧ .ɺ.ɼ ʝʩʪʠʮʠʜʦʚ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ [6, 7, 8]. 

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʠ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʤʫ ʥʦʨʤʠʨʦʚʘʥʠʶ 

ʧʝʩʪʠʮʠʜʦʚ ʠ ʠʭ ɼ.ɺ. ʦʧʨʝʜʝʣʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ 

ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʠʪʨʠʬʠʢʘʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ɼ.ɺ. ʧʝʩʪʠʮʠʜʦʚ 

ʢʣʘʩʩʘ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ɼ.ɺ. ʧʝʩʪʠʮʠʜʦʚ ʢʣʘʩʩʘ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ (ʪʘʙʣʠʮʘ 1). 

ʉʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ - ʭʠʤʠʯʝʩʢʠʡ ʢʣʘʩʩ ʩʠʩʪʝʤʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. ʇʨʝʧʘʨʘʪʳ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ  - ʜʦʩʪʘʪʦʯʥʦ ʥʝʫʩʪʦʡʯʠʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʦʵʪʦʤʫ ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ 

[5, 9].   

ʊʘʙʣʠʮʘ 1 ï ɼʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ  ).ɺ.ɼ( ʧʝʩʪʠʮʠʜʦʚ ʢʣʘʩʩʘ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ  

ʅʘʟʚʘʥʠʝ ʜ.ʚ. ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ 
ʕʤʧʠʨʠʯʝʩʢʘʷ 

ʬʦʨʤʫʣʘ 

ʀʩʩʣʝʜʫʝʤʳʡ 

ʜʠʘʧʘʟʦʥ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʊʠʬʝʥʩʫʣʴʬʫʨʦʥ-

ʤʝʪʠʣ 

 

C12H13N5O6S2 

 
0,01-0,1 

ʄʝʪʩʫʣʴʬʫʨʦʥ-ʤʝʪʠʣ 

 

C14H15N5O6S 

 
0,02-0,5 

ʅʠʢʦʩʫʣʴʬʫʨʦʥ 

 

C15H18N6O6S 

 
0,005-0,1 
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1 2 3 4 

ʍʣʦʨʠʤʫʨʦʥ-ʵʪʠʣ 

 

C15H15ClN4O6S 0,05-1,0 

ʉʫʣʴʬʦʤʝʪʫʨʦʥ-ʤʝʪʠʣ 

 

C15H16N4O5S 

 
0,03-0,3 

ɺʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʘʪ 

ʘʨʦʤʘʪʠʯʝʩʢʦʝ ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʝ ʷʜ ʘʨ , ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʥʳʤ ʤʦʩʪʠʢʦʤ. ɼ.ɺ. ʢʣʘʩʩʘ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʬʦʪʦʨʘʟʣʦʞʝʥʠʶ ʠ ʛʠʜʨʦʣʠʟʫ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʭʦʜʷʱʠʤ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ [9].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʤʦʜʝʣʴʥʳʭ ʚʦʜʦʝʤʘʭ 

ʦʙʲʝʤʦʤ 20 ʣ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʭʣʦʨʠʨʦʚʘʥʥʫʶ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʚʦʜʫ, ʚ 

ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʷʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʫʶ ʩʪʦʯʥʫʶ ʞʠʜʢʦʩʪʴ, ʧʦʩʪʫʧʘʶʱʫʶ ʥʘ 

ʩʪʘʥʮʠʠ ʧʝʨʝʢʘʯʢʠ ʦʪ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ ʛ. ʄʳʪʠʱʠ. ʇʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʩʤʝʩʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 9 ʤʛʆ2/ʣ. ʈʘʙʦʯʠʝ ʨʘʩʪʚʦʨʳ ɼ.ɺ. ʧʝʩʪʠʮʠʜʦʚ 

ʛʦʪʦʚʠʣʠ ʚʝʩʦ-ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʠ ɼ.ɺ. ʧʝʩʪʠʮʠʜʦʚ ʚʳʙʠʨʘʣʠ 

ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ɼ.ɺ. ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ ʠ ɹʇʂ. ʆʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʘ 

ʘʤʤʠʘʢʘ, ʥʠʪʨʠʪʦʚ ʠ ʥʠʪʨʘʪʦʚ ʚ ʜʝʥʴ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʜʘʣʝʝ ʥʘ 5, 10, 15, 

20, 25 ʠ 30 ʩʫʪʢ ,ʠ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 33045-2014 çɺʦʜʘ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚè.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʤʦʜʝʣʴʥʳʭ ʚʦʜʦʝʤʘʭ ʥʝ ʚʳʷʚʣʝʥʦ 

ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʘʤʤʠʘʢʘ ʠ ʥʠʪʨʘʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʦʜʦʝʤʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʜʥʘʢʦ, ʚʩʝ ʠʟʫʯʝʥʥʳʝ 

ɼ.ɺ. ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʠʪʨʠʪʦʚ ʩ 

ʨʝʘʢʪʠʚʦʤ ɻʨʠʩʩʘ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ.   

ɺʣʠʷʥʠʝ ɼ.ɺ. �g�b�d�h�k�m�e�v�n�m�j�h�g ʥʘ ʧʨʦʮʝʩʩʳ ʥʠʪʨʠʬʠʢʘʮʠʠ ʠʟʫʯʘʣʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,005; 0,02 ʠ 0,1 ʤʛ/ʣ. ʅʘ 15 ï 20 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʨʘʟʣʠʯʠʝ ʫʨʦʚʥʝʡ ʥʠʪʨʠʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʦʜʦʝʤʘ 

ʥʘ 25,0 ï 172,7 % ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʅʘʙʣʶʜʘʝʤʦʝ ʷʚʣʝʥʠʝ, ʚʝʨʦʷʪʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ɼ.ɺ. (2-

((ʢʘʨʙʘʤʠʤʠʜʦʠʣʢʘʨʙʘʤʠʜ)ʩʫʣʴʬʦʤʠʣ)-N,N-ʜʠʤʝʪʠʣʧʠʨʠʜʠʥʝ-3-ʢʘʨʙʘʤʠʜ; N,N-

ʜʠʤʝʪʠʣ-2-ʩʫʣʴʬʦʤʠʣʧʠʨʠʜʠʥ-3-ʢʘʨʙʘʤʠʜ-2((ʢʘʨʙʘʤʠʣʢʘʨʙʘʤʠʣ) ʩʫʣʴʬʦ- ʥʠʣ)-

N,N-ʜʠʤʝʪʠʣʧʠʨʠʜʠʥʝ-3-ʢʘʨʙʘʤʠʜ; S-ʤeʪʠʣ-N-(ʤʝʪʠʣʢʘʨʙʘʤʦʠʣʦʢʩʠ) ʪʠʦ- 

ʘʮʝʪʠʤʠʜʘʪ, ʩʤʝʩʴ (Z)- ʠ (E)-ʠʟʦʤʝʨʦʚ; 1,1,1-ʘʮʝʪʦʥʠʪʨʠʣ) ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʠʜʨʦʣʠʟʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ɺʣʠʷʥʠʝ ɼ.ɺ. �l�b�n�_�g�k�m�e�v�n�m�j�h�g-�f�_�l�b�e ʥʘ ʧʨʦʮʝʩʩʳ ʥʠʪʨʠʬʠʢʘʮʠʠ ʠʟʫʯʘʣʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,01; 0,03 ʠ 0,1 ʤʛ/ʣ. ʅʘ 10 ï 15 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 
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�j�Z�a�e�b�q�b�_���m�j�h�\�g�_�c���g�b�l�j�b�l�h�\���h�l�g�h�k�b�l�_�e�v�g�h���d�h�g�l�j�h�e�v�g�h�]�h���\�h� �̂h�_�f �Z���g�Z��17,2 �± 86,5% 
�\�� �b�k�k�e�_�^�m�_�f�u�o�� �d�h�g�p�_�g�l�j�Z�p�b�y�o���� �<�� �j�_�a�m�e�v�l�Z�l�_�� �]�b�^�j�h�e�b�a�g�u�o�� �i�j�h�p�_�k�k�h�\��
�h�[�j�Z�a�h�\�u�\�Z�e�b�k�v�� �i�j�h�^�m�d�l�u�� �l�j�Z�g�k�n�h�j�f�Z�p�b�b�� �^���\���� ����-�f�_�l�h�d�k�b-6-�f�_�l�b�e-1, 3, 5- 
�l�j�b�Z�a�b�g�Z�f�b�g���� ��-�f�_�l�b�d�k�b-6-�f�_�l�b�e-1,2,5-�l�j�b�Z�a�b�g�b�e-2-�f�h�q�_�\�b�g�Z������ �h�d�Z�a�u�\�Z�x�s�b�_��
�\�e�b�y�g�b�_���g�Z���b�g�l�_�g�k�b�\�g�h�k�l�v���h�d�j�Z�k�d�b���k���j�_�Z�d�l�b�\�h�f���=�j�b�k�k�Z���i�j�b���h�i�j�_�^�_�e�_�g�b�b���g�b�l�j�b�l�h�\��
�\���\�h�^�g�u�o���h�[�t�_�d�l�Z�o���� 

�<�e�b�y�g�b�_�� �>���<�����f�_�l�k�m�e�v�n�m�j�h�g-�f�_�l�b�e �g�Z�� �i�j�h�p�_�k�k�u�� �g�b�l�j�b�n�b�d�Z�p�b�b�� �b�a�m�q�Z�e�b�� �\��
�d�h�g�p�_�g�l�j�Z�p�b�y�o�������������� ���������b�� �������� �f�]���e���� �G�Z������-������ �k�m�l�d�b���w�d�k�i�_�j�b�f�_�g�l�Z���j�_�]�b�k�l�j�b�j�h�\�Z�e�b��
�j�Z�a�e�b�q�b�_���m�j�h�\�g�_�c���g�b�l�j�b�l�h�\���h�l�g�h�k�b�l�_�e�v�g�h���d�h�g�l�j�h�e�v�g�h�]�h���\�h�^�h�_�f�Z���g�Z�������������± �������������\��
�b�k�k�e�_�^�m�_�f�u�o���d�h�g�p�_�g�l�j�Z�p�b�y�o�����>�Z�g�g�h�_���y�\�e�_�g�b�_���f�h�`�_�l���[�u�l�v���k�\�y�a�Z�g�h���k���h�[�j�Z�a�h�\�Z�g�b�_�f��
�i�j�h�^�m�d�l�h�\���l�j�Z�g�k�n�h�j�f�Z�p�b�b���>���<�����\���j�_�a�m�e�v�l�Z�l�_���]�b�^�j�h�e�b�a�g�u�o���i�j�h�p�_�k�k�h�\�����H�k�g�h�\�g�u�f�b��
�i�j�h�^�m�d�l�Z�f�b�� �l�j�Z�g�k�n�h�j�f�Z�p�b�b�� �y�\�e�y�x�l�k�y�� �f�_�l�b�e-�����Z�f�b�g�h�k�m�e�v�n�h�g�b�e�����± �[�_�g�a�h�Z�l���� ��-
�f�_�l�h�d�k�b-6-�f�_�l�b�e-2-�Z�f�b�g�h-1,3,5-�l�j�b�Z�a�b�g�����n�_�g�b�e�f�h�q�_�\�b�g�Z���b���k�Z�o�Z�j�b�g�� 

�<�e�b�y�g�b�_�� �>���<�����o�e�h�j�b�f�m�j�h�g-�w�l�b�e �g�Z�� �i�j�h�p�_�k�k�u�� �g�b�l�j�b�n�b�d�Z�p�b�b�� �b�a�m�q�Z�e�b�� �\��
�d�h�g�p�_�g�l�j�Z�p�b�y�o�������������� ���������b�� �������� �f�]���e���� �G�Z������-������ �k�m�l�d�b���w�d�k�i�_�j�b�f�_�g�l�Z���j�_�]�b�k�l�j�b�j�h�\�Z�e�b��
�j�Z�a�e�b�q�b�_���m�j�h�\�g�_�c���g�b�l�j�b�l�h�\���h�l�g�h�k�b�l�_�e�v�g�h���d�h�g�l�j�h�e�v�g�h�]�h���\�h�^�h�_�f�Z���g�Z�������������± �������������\��
�b�k�k�e�_�^�m�_�f�u�o���d�h�g�p�_�g�l�j�Z�p�b�y�o�����I�b�j�b�^�b�g�Z�f�b�g���b���Z�f�b�g�h�k�m�e�v�n�h�g�b�e�[�_�g�a�h�c�g�Z�y���d�b�k�e�h�l�Z����
�h�[�j�Z�a�h�\�Z�\�r�b�_�k�y�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �]�b�^�j�h�e�b�a�g�u�o�� �i�j�h�p�_�k�k�h�\���� �\�� �k�\�h�_�c�� �k�l�j�m�d�l�m�j�_�� �b�f�_�x�l��
�Z�m�d�k�h�o�j�h�f�g�u�_�� �b�� �o�j�h�f�h�n�h�j�g�u�_�� �j�Z�^�b�d�Z�e�u���� �d�h�l�h�j�u�_�� �h�d�Z�a�u�\�Z�x�l�� �\�e�b�y�g�b�_�� �g�Z��
�b�g�l�_�g�k�b�\�g�h�k�l�v���h�d�j�Z�k�d�b���i�j�b���h�i�j�_�^�_�e�_�g�b�b���g�b�l�j�b�l�h�\�� 

�<�e�b�y�g�b�_�� �>���<�����k�m�e�v�n�h�f�_�l�m�j�h�g-�f�_�l�b�e �g�Z���i�j�h�p�_�k�k�u���g�b�l�j�b�n�b�d�Z�p�b�b���b�a�m�q�Z�e�b�� �\��
�d�h�g�p�_�g�l�j�Z�p�b�y�o�� ������������ �������� �b�� �������� �f�]���e���� �G�Z�� ���±������ �k�m�l�d�b�� �w�d�k�i�_�j�b�f�_�g�l�Z�� �j�_�]�b�k�l�j�b�j�h�\�Z�e�b��
�j�Z�a�e�b�q�b�_�� �m�j�h�\�g�_�c�� �g�b�l�j�b�l�h�\�� �h�l�g�h�k�b�l�_�e�v�g�h�� �d�h�g�l�j�h�e�v�g�h�]�h�� �\�h�^�h�_�f�Z�� �g�Z�� ������- ���������� �\��
�b�k�k�e�_� �̂m�_�f �u�o�� �d�h�g�p�_�g�l�j�Z�p�b�y�o���� �<�� �j�_�a�m�e�v�l�Z�l�_�� �]�b� �̂j�h�e�b�a�Z�� �h�[�j�Z�a�x�m �l�k�y�� �k�Z�o�Z�j�b�g����
�f�_�l�b�e�h�\�u�c�� �w�n�b�j�� ��-�Z�f�b�g�h�k�m�e�v�n�h�g�b�e�[�_�g�a�h�c�g�h�c�� �d�b�k�e�h�l�u�� �b��
�^�b�f�_�l�b�e�Z�f�b�g�h�i�b�j�b�f�b�^�b�g�����d�h�l�h�j�u�_���h�d�Z�a�u�\�Z�x�l���\�e�b�y�g�b�_���g�Z���b�g�l�_�g�k�b�\�g�h�k�l�v���h�d�j�Z�k�d�b��
�i�j�b���h�i�j�_�^�_�e�_�g�b�b���g�b�l�j�b�l�h�\���k���j�_�Z�d�l�b�\�h�f���=�j�b�k�k�Z�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�j�b�� �l�j�Z�d�l�h�\�d�_�� �j�_�a�m�e�v�l�Z�l�h�\���� �i�h�e�m�q�_�g�g�u�o�� �i�j�b �m�k�l�Z�g�h�\�e�_�g�b�b��
�\�e�b�y�g�b�y�� �>���<���� �d�e�Z�k�k�Z�� �k�m�e�v�n�h�g�b�e�f�h�q�_�\�b�g�u�� �g�Z�� �i�j�h�p�_�k�k�u�� �g�b�l�j�b�n�b�d�Z�p�b�b�� �\�� �\�h�^�g�u�o��
�h�[�t�_�d�l�Z���o���g�_�h�[�o�h� �̂b�f �h���m�q�b�l�u�\�Z�l�v���]�b� �̂j�h�e�b�a�g�u�_���i�j�h�p�_�k�k�u���b���h�[�j�Z�a�h�\�Z�g�b�_���i�j�h� �̂m�d�l�h�\��
�l�j�Z�g�k�n�h�j�f�Z�p�b�b�����I�h�d�Z�a�Z�l�_�e�v�g�u�f�b���y�\�e�y�x�l�k�y���k�l�j�m�d�l�m�j�g�u�_���n�j�Z�]�f�_�g�l�u���f�_�l�Z�[�h�e�b�l�h�\����
�d�h�l�h�j�u�_�� �k�h�^�_�j�`�Z�l�� �Z�m�d�k�h�o�j�h�f�g�u�_�� ���±NH2, �±OH, �±SO3H, �±COOH, �±OCH3 �b�� �^�j������ �b��
�o�j�h�f�h�n�h�j�g�u�_�����±N=N�±, �±N=O�����“C=O�����“C=C�����b���^�j�������]�j�m�i�i�u�����d�h�l�h�j�u�_���f�h�]�m�l���h�d�Z�a�Z�l�v��
�\�e�b�y�g�b�_���g�Z���h�d�j�Z�k�d�m���b�k�k�e�_�^�m�_�f�u�o���j�Z�k�l�\�h�j�h�\���i�j�b���h�i�j�_�^�_�e�_�g�b�b���g�b�l�j�b�l�h�\���k���j�_�Z�d�l�b�\�h�f��
�=�j�b�k�k�Z�� 
�K�i�b�k�h�d���b�k�i�h�e�v�a�m�_�f�u�o���b�k�l�h�q�g�b�d�h�\ 
������ �A�Z�o�Z�j�_�g�d�h�����<���:���� �J�u�g�h�d���i�_�k�l�b�p�b�^�h�\�� �\�� �J�h�k�k�b�b���b���i�_�j�k�i�_�d�l�b�\�u���_�]�h���j�Z�a�\�b�l�b�y������ �<���:���� �A�Z�o�Z�j�_�g�d�h��������
�A�Z�s�b�l�Z���b���d�Z�j�Z�g�l�b�g���j�Z�k�l�_�g�b�c�����± 2014. �± �‹�����������± �K����-6. 
������ �B�\�Z�g�h�\�Z���� �?���:���� �W�d�h�e�h�]�b�q�_�k�d�b�_�� �i�j�h�[�e�_�f�u�� �i�j�b�f�_�g�_�g�b�y�� �i�_�k�l�b�p�b�^�h�\�� ���� �?���:���� �B�\�Z�g�h�\�Z���� �X���<����
�D�Z�e�m�`�_�g�d�h�\�Z�� ������ �B�a�\�_�k�l�b�y�� �G�b�`�g�_�\�h�e�`�k�d�h�]�h�� �Z�]�j�h�m�g�b�\�_�j�k�b�l�_�p�d�h�]�h�� �d�h�f�i�e�_�d�k�Z���� �g�Z�m�d�Z�� �b�� �\�u�k�r�_�_��
�h�[�j�Z�a�h�\�Z�g�b�_�����± 2008. �± �‹���������������±  �K��������-33. 
�������D�Z�k�i�Z�j�h�\���<���:�������I�j�h�f�h�g�_�g�d�h�\���<���D�����I�j�b�f�_�g�_�g�b�_���i�_�k�l�b�p�b�^�h�\���a�Z���j�m�[�_�`�h�f�����± �F�������:�]�j�h�i�j�h�f�b�a�^�Z�l����
1990. �± ���������k�� 
�������D�m�e�b�d�h�\�Z�����G���:�����=�_�j�[�b�p�b�^�u���b���w�d�h�e�h�]�b�q�_�k�d�b�_���Z�k�i�_�d�l�u���b�o���i�j�b�f�_�g�_�g�b�y�����m�q�_�[�g�h�_���i�h�k�h�[�b�_�������G���:����
�D�m�e�b�d�h�\�Z�����=���N�����E�_�[�_�^�_�\�Z�����± �F�������D�g�b�`�g�u�c���^�h�f���©�E�B�;�J�H�D�H�F�ª�����������������± ���������k�� 
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������ �B�a�f�_�j�h�\�� �G���N���� �I�j�h�[�e�_�f�u�� �f�_�^�b�p�b�g�u�� �l�j�m�^�Z�� �g�Z�� �D�j�Z�c�g�_�f�� �K�_�\�_�j�_�� �����F�_�^�b�p�b�g�Z�� �l�j�m�^�Z�� �b��
�i�j�h�f�u�r�e�_�g�g�Z�y���w�d�h�e�h�]�b�y. �������������‹���������K������-4. 
�������K�x�j�b�g �K���:�������D�h�\�r�h�\���:���:�����M�k�e�h�\�b�y���l�j�m�^�Z���b���j�b�k�d���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���i�Z�l�h�e�h�]�b�b���g�Z���i�j�_�^�i�j�b�y�l�b�y�o��
�:�j�d�l�b�q�_�k�d�h�c���a�h�g�u���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���������W�d�h�e�h�]�b�y���q�_�e�h�\�_�d�Z�����������������‹�����������K. 15-23.  
������ �>�m�^�Z�j�_�\�� �:���:������ �L�Z�e�u�d�h�\�Z�� �E���<���� �I�j�h�n�_�k�k�b�h�g�Z�e�v�g�Z�y�� �a�Z�[�h�e�_�\�Z�_�f�h�k�l�v�� �b��
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�c �l�j�Z�\�f�Z�l�b�a�f �\���J�h�k�k�b�b�����k���Z�d�p�_�g�l�h�f���g�Z���j�_�]�b�h�g�u���D�j�Z�c�g�_�]�h���K�_�\�_�j�Z������������-2010) 
�����;�b�h�k�n�_�j�Z���� �������������‹���������������K����������-363. 
������ �K�x�j�b�g�� �K���:������ �D�h�\�r�h�\�� �:���:���� �M�k�e�h�\�b�y�� �l�j�m�^�Z�� �b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�Z�y�� �a�Z�[�h�e�_�\�Z�_�f�h�k�l�v�� �g�Z��
�i�j�_�^�i�j�b�y�l�b�y�o���]�h�j�g�h�^�h�[�u�\�Z�x�s�_�c���b���f�_�l�Z�e�e�m�j�]�b�q�_�k�d�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b���F�m�j�f�Z�g�k�d�h�c���h�[�e�Z�k�l�b��
�����A�^�h�j�h�\�v�_ �g�Z�k�_�e�_�g�b�y �b �k�j�_�^�Z �h�[�b�l�Z�g�b�y�����������������‹�������������������K��������- 38. 
���������;�m�o�l�b�y�j�h�\���B���<���� �I�j�h�[�e�_�f�u���f�_�^�b�p�b�g�u���l�j�m�^�Z���g�Z���]�h�j�g�h�^�h�[�u�\�Z�x�s�b�o�� �i�j�_�^�i�j�b�y�l�b�y�o���K�b�[�b�j�b���b��
�D�j�Z�c�g�_�]�h���K�_�\�_�j�Z�������=�h�j�g�Z�y���i�j�h�f�u�r�e�_�g�g�h�k�l�v�����������������‹�����������������������K��������-80. 
���������K�d�j�b�i�Z�e�v���;���:�����K�h�k�l�h�y�g�b�_���a�^�h�j�h�\�v�y���b���a�Z�[�h�e�_�\�Z�_�f�h�k�l�v���j�Z�[�h�q�b�o���i�h�^�a�_�f�g�u�o���j�m�^�g�b�d�h�\���]�h�j�g�h-
�o�b�f�b�q�_�k�d�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �:�j�d�l�b�q�_�k�d�h�c�� �a�h�g�u�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �����F�_�^�b�p�b�g�Z�� �l�j�m�^�Z�� �b��
�i�j�h�f�u�r�e�_�g�g�Z�y���w�d�h�e�h�]�b�y�� �������������‹���������K��������-26. 
12. �;�m�o�l�b�y�j�h�\�� �B���<��, �Q�_�[�h�l�Z�j�_�\�� �:���=��, �D�m�j�v�_�j�h�\�� �G���G��, �K�h�d�m�j�� �H���<�� �:�d�l�m�Z�e�v�g�u�_���\�h�i�j�h�k�u��
�m�e�m�q�r�_�g�b�y�� �m�k�e�h�\�b�c�� �l�j�m�^�Z�� �b�� �k�h�o�j�Z�g�_�g�b�y�� �a�^�h�j�h�\�v�y�� �j�Z�[�h�l�g�b�d�h�\�� �]�h�j�g�h�j�m�^�g�u�o�� �i�j�_�^�i�j�b�y�l�b�c��������
�F�_�^�b�p�b�g�Z���l�j�m�^�Z���b���i�j�h�f�u�r�e�_�g�g�Z�y���w�d�h�e�h�]�b�y�����������������‹���������K����������-429. 
�������� �=�h�\�h�j�h�\�Z�� �G���<���� �Q�_�e�h�\�_�q�_�k�d�b�c�� �d�Z�i�b�l�Z�e���± �d�e�x�q�_�\�h�c�� �Z�d�l�b�\�� �o�h�a�y�c�k�l�\�_�g�g�h�]�h�� �h�k�\�h�_�g�b�y��
�Z�j�d�l�b�q�_�k�d�b�o�� �l�_�j�j�b�l�h�j�b�c���������:�j�d�l�b�d�Z�� �b���K�_�\�_�j�����������������‹�����������K��������-61. 
�������� �;�Z�[�Z�g�h�\ �K���:������ �;�m�^�Z�r �>���K������ �;�Z�c�d�h�\�Z �:���=������ �;�Z�j�Z�_�\�Z �J���:���� �I�_�j�b�h�^�b�q�_�k�d�b�_�� �f�_�^�b�p�b�g�k�d�b�_��
�h�k�f�h�l�j�u���b���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�c���h�l�[�h�j���\���i�j�h�f�u�r�e�_�g�g�h�c���f�_�^�b�p�b�g�_�������A�^�h�j�h�\�v�_���g�Z�k�_�e�_�g�b�y���b���k�j�_�^�Z��
�h�[�b�l�Z�g�b�y�����������������‹�������������������K���������±53. 
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�k�b�g�l�_�l�b�q�_�k�d�b�f�b���i�h�\�_�j�o�g�h�k�l�g�h-�Z�d�l�b�\�g�u�f�b���\�_�s�_�k�l�\�Z�f�b�����K�I�:�<�������d�h�l�h�j�u�_���\�o�h�^�y�l��
�\���k�h�k�l�Z�\���j�Z�a�e�b�q�g�u�o���i�j�_�i�Z�j�Z�l�b�\�g�u�o���n�h�j�f���� 
�A�^�h�j�h�\�Z�y�� �b�f�f�m�g�g�Z�y�� �k�b�k�l�_�f�Z�� �g�_�h�[�o�h�^�b�f�Z�� �^�e�y�� �a�Z�s�b�l�u�� �h�j�]�Z�g�b�a�f�Z�� �h�l��
�g�_�[�e�Z�]�h�i�j�b�y�l�g�h�]�h���^�_�c�k�l�\�b�y���j�Z�a�e�b�q�g�u�o���n�Z�d�l�h�j�h�\�����\���l���q�����n�Z�d�l�h�j�h�\���h�d�j�m�`�Z�x�s�_�c��
�k�j�_�^�u�����>�h�d�Z�a�Z�g�h�����q�l�h���[�h�e�v�r�b�g�k�l�\�h���a�Z�[�h�e�_�\�Z�g�b�c���b�f�_�x�l���d�Z�d���]�_�g�_�l�b�q�_�k�d�b�_�����l�Z�d���b��
�w�d�h�e�h�]�b�q�_�k�d�b�_���d�h�f�i�h�g�_�g�l�u�����i�h�w�l�h�f�m���m�e�m�q�r�_�g�b�_���k�h�k�l�h�y�g�b�y���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u����
�k�g�b�`�_�g�b�_���m�j�h�\�g�_�c���_�_�� �a�Z�]�j�y�a�g�_�g�b�y���j�Z�a�e�b�q�g�u�f�b���o�b�f�b�q�_�k�d�b�f�b���\�_�s�_�k�l�\�Z�f�b�����\���l���q����
�o�b�f�b�q�_�k�d�b�f�b�� �\�_�s�_�k�l�\�Z�f�b���� �g�Z�j�m�r�Z�x�s�b�f�b�� �j�Z�[�h�l�m�� �w�g�^�h�d�j�b�g�g�h�c�� �k�b�k�l�_�f�u����
�y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �h�i�j�_�^�_�e�y�x�s�b�o�� �r�Z�]�h�\�� �\�� �m�d�j�_�i�e�_�g�b�b�� �a�^�h�j�h�\�v�y���� �P�_�e�v��
�b�k�k�e�_�^�h�\�Z�g�b�y�����b�a�m�q�_�g�b�_���\�h�a�f�h�`�g�h�]�h���\�e�b�y�g�b�y���g�_�d�h�l�h�j�u�o���a�Z�]�j�y�a�g�y�x�s�b�o���\�_�s�_�k�l�\����
�k�h�^�_�j�`�Z�s�b�o�k�y���\���Z�l�f�h�k�n�_�j�g�h�f���\�h�a�^�m�o�_�����i�u�e�v�����6�2�������1�2���������i�h�\�_�j�o�g�h�k�l�g�u�o���\�h�^�Z�o����
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�\�_�s�_�k�l�\�� �\�� �i�h�\�_�j�o�g�h�k�l�g�u�_���\�h�^�u���� �<�� �h�l�d�j�u�l�u�o�� �\�h�^�h�_�f�Z�o�� �\�� �k�h�a�^�Z�\�Z�_�f�h�c���K�I�:�<��
�i�h�\�_�j�o�g�h�k�l�g�h�c���i�e�_�g�d�_�� �k�h�^�_�j�`�b�l�k�y���f�g�h�`�_�k�l�\�h���a�Z�]�j�y�a�g�y�x�s�b�o���\�_�s�_�k�l�\�����d�h�l�h�j�u�_��
�k�i�h�k�h�[�g�u���^�e�b�l�_�e�v�g�h���p�b�j�d�m�e�b�j�h�\�Z�l�v���\���h�[�t�_�d�l�Z�o���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u���>9]. 

�B�a�\�_�k�l�g�h���� �q�l�h�� �^�h�� �������� �i�_�k�l�b�p�b�^�h�\���� �k�l�h�c�d�b�o�� �\�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�_����
�i�h�k�l�m�i�Z�x�l���\���h�j�]�Z�g�b�a�f���q�_�e�h�\�_�d�Z���k���i�j�h�^�m�d�l�Z�f�b���i�b�l�Z�g�b�y���� ����������- �k���\�h�^�h�c��������������- �k��
�Z�l�f�h�k�n�_�j�g�u�f���\�h�a�^�m�o�h�f���b���g�_�a�g�Z�q�b�l�_�e�v�g�h�_���d�h�e�b�q�_�k�l�\�h���± �q�_�j�_�a���d�h�`�g�u�_���i�h�d�j�h�\�u����
�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y���i�h�d�Z�a�Z�e�b���� �q�l�h���a�g�Z�q�b�l�_�e�v�g�Z�y�� �q�Z�k�l�v���i�_�k�l�b�p�b�^�h�\��������������
�h�l�g�h�k�b�l�k�y���d�� �\�_�s�_�k�l�\�Z�f���� �k�i�h�k�h�[�g�u�f���\�� �l�h�c�� �b�e�b�� �b�g�h�c�� �^�h�a�_�� �h�d�Z�a�u�\�Z�l�v�� �\�j�_�^�g�h�_��
�\�h�a�^�_�c�k�l�\�b�_���h�l�^�Z�e�_�g�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �>�����@���� �D�� �q�b�k�e�m�� �k�l�h�c�d�b�o�� �\�_�s�_�k�l�\�� �h�l�g�h�k�y�l�k�y��
�o�e�h�j�h�j�]�Z�g�b�q�_�k�d�b�_�� �i�_�k�l�b�p�b�^�u�� ���O�H�I������ �q�Z�k�l�v�� �d�h�l�h�j�u�o�� �i�h�� �o�Z�j�Z�d�l�_�j�m��
�g�_�[�e�Z�]�h�i�j�b�y�l�g�h�]�h���^�_�c�k�l�\�b�y���\�o�h�^�b�l���\���]�j�m�i�i�m���o�b�f�b�q�_�k�d�b�o���\�_�s�_�k�l�\�����g�Z�j�m�r�Z�x�s�b�o��
�j�Z�[�h�l�m���w�g�^�h�d�j�b�g�g�h�c���k�b�k�l�_�f�u�����O�<�G�J�W�K�������W�l�b���\�_�s�_�k�l�\�Z���h�[�e�Z�^�Z�x�l���k�i�h�k�h�[�g�h�k�l�v�x��
�\�e�b�y�l�v���g�Z���w�g�^�h�d�j�b�g�g�m�x���n�m�g�d�p�b�x���� �\�u�a�u�\�Z�l�v���m�]�g�_�l�_�g�b�_�� �b�f�f�m�g�b�l�_�l�Z���� �q�l�h���f�h�`�_�l��
�i�h�\�u�k�b�l�v���\�h�k�i�j�b�b�f�q�b�\�h�k�l�v���h�j�]�Z�g�b�a�f�Z���d���j�Z�a�e�b�q�g�u�f���l�b�i�Z�f���[�h�e�_�a�g�_�c�����\���l�h�f���q�b�k�e�_��
�b�g�n�_�d�p�b�h�g�g�u�f���>�������������@�� 

�F�Z�l�_�j�b�Z�e�� �b�� �f�_�l�h�^�u�� �D�h�f�i�e�_�d�k�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�h�\�_�^�_�g�u�� �\��
�Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�u�o���j�Z�c�h�g�Z�o �f�Z�j�a�Z���D�h�l�Z�c�d���J�_�k�i�m�[�e�b�d�b���:�j�f�_�g�b�y�����J�:�������:�[�h�\�y�g�k�d�h�f����
�J�Z�a�^�Z�g�k�d�h�f���� �Q�Z�j�_�g�p�Z�\�Z�g�k�d�h�f������ �>�Z�g�g�u�c�� �j�_�]�b�h�g�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �k�f�_�r�Z�g�g�h�c��
�w�d�h�g�h�f�b�d�h�c���± �m�^�_�e�v�g�u�c�� �\�_�k�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b���b�� �k�_�e�v�k�d�h�]�h���o�h�a�y�c�k�l�\�Z�� �\�� �h�[�s�_�f��
�h�[�t�_�f�_���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���h�l�j�Z�k�e�_�c���w�d�h�g�h�f�b�d�b���j�_�k�i�m�[�e�b�d�b���i�j�Z�d�l�b�q�_�k�d�b���h�^�b�g�Z�d�h�\��
�b�� �k�h�k�l�Z�\�e�y�_�l�� ������������ �b�� ������������ �K�l�j�m�d�l�m�j�Z�� �g�Z�k�_�e�_�g�b�y�� �f�Z�j�a�Z���l�Z�d�`�_���i�j�Z�d�l�b�q�_�k�d�b��
�h�^�b�g�Z�d�h�\�Z: �������������]�h�j�h�^�k�d�h�_���b���������������k�_�e�v�k�d�h�_���g�Z�k�_�e�_�g�b�_��[13]. 

�;�u�e�b���b�a�m�q�_�g�u���m�j�h�\�g�b���k�h�^�_�j�`�Z�g�b�y���g�_�d�h�l�h�j�u�o���O�H�I������-�=�O�P�=���� ������-�>�>�L����������-
�>�>�?����������-�>�>�>�����\���i�h�\�_�j�o�g�h�k�l�g�u�o���\�h�^�Z�o�����i�h�q�\�_���b���k�_�e�v�o�h�a�i�j�h�^�m�d�p�b�b�����Z���l�Z�d�`�_���m�j�h�\�g�b��
�Z�g�b�h�g�Z�d�l�b�\�g�u�o�� �K�I�:�<�� �\�� �i�h�\�_�j�o�g�h�k�l�g�u�o���\�h�^�Z�o���� �i�h�q�\�_�� ����������-�������������� �H�l�[�h�j���i�j�h�[��
�i�j�h�\�h�^�b�e�k�y���\�� �^�b�g�Z�f�b�d�_�� ���\�_�k�g�Z���� �e�_�l�h���� �h�k�_�g�v���� �k�� �h�[�j�Z�[�Z�l�u�\�Z�_�f�u�o���k�_�e�v�o�h�a�m�]�h�^�b�c����
�[�e�b�a�d�b�o���d���h�j�h�r�Z�_�f�u�f���\�h�^�Z�f�����i�j�h�[�u���j�Z�k�l�b�l�_�e�v�g�h�c���i�j�h�^�m�d�p�b�b�����y�[�e�h�d�b�����d�Z�j�l�h�n�_�e�v����
�h�l�[�b�j�Z�e�b�k�v�� �h�k�_�g�v�x�� �k�� �l�_�o�� �`�_�� �l�_�j�j�b�l�h�j�b�c���� �D�h�g�p�_�g�l�j�Z�p�b�b�� �O�H�I�� �h�i�j�_�^�_�e�y�e�b�k�v��
�f�_�l�h�^�h�f�� �=�@�O�� �k�� �^�_�l�_�d�l�h�j�h�f�� �w�e�_�d�l�j�h�g�g�h�]�h�� �a�Z�o�\�Z�l�Z�� �g�Z�� �]�Z�a�h�\�h�f�� �o�j�h�f�Z�l�h�]�j�Z�n�_ 
�³�3�H�U�N�L�Q-Elmer F-�����´�� ���<�_�e�b�d�h�[�j�b�l�Z�g�b�y������ �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v���f�_�l�h�^�Z��- ���o����-6-���o����-5 
�f�]���e���� �f�]���d�]���� �d�h�g�p�_�g�l�j�Z�p�b�b�� �K�I�:�<��- �k�i�_�d�l�j�h�n�h�l�h�f�_�l�j�b�q�_�k�d�b�f���f�_�l�h�^�h�f���� �i�j�_�^�_�e��
�h�[�g�Z�j�m�`�_�g�b�y��- ���������f�]���e�����^�b�Z�i�Z�a�h�g���b�a�f�_�j�y�_�f�u�o���d�h�g�p�_�g�l�j�Z�p�b�c��- 0,02-�����������f�]���>�������������@����
�>�e�y�� �d�Z�`�^�h�]�h���j�Z�c�h�g�Z�� �[�u�e�b �j�Z�k�k�q�b�l�Z�g�u���k�j�_�^�g�_�]�h�^�h�\�u�_���k�m�f�f�Z�j�g�u�_���d�h�g�p�_�g�l�j�Z�p�b�b��
�O�H�I�� ����-�=�O�P�=��������-�>�>�?��������-�>�>�L��������-�>�>�>������ �Z�� �l�Z�d�`�_���k�j�_�^�g�b�_�� �k�m�f�f�Z�j�g�u�_��
�d�h�g�p�_�g�l�j�Z�p�b�b �h�l�^�_�e�v�g�h���i�h���k�_�a�h�g�Z�f, �h�[�t�_�d�l�Z�f���b�k�k�e�_�^�h�\�Z�g�b�c�� 

�K�h�^�_�j�`�Z�g�b�_�� �g�_�d�h�l�h�j�u�o�� �a�Z�]�j�y�a�g�y�x�s�b�o�� �\�_�s�_�k�l�\�� ���i�u�e�v����SO2, NO2) �\��
�Z�l�f�h�k�n�_�j�g�h�f�� �\�h�a�^�m�o�_�� �]�h�j�h�^�h�\�� �f�Z�j�a�Z�� ���:�[�h�\�y�g���� �J�Z�a�^�Z�g���� �Q�Z�j�_�g�p�Z�\�Z�g����
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CONGENITAL MALFORMATIONS AS AN INDICATOR OF THE 
ECOLOGICAL DISADVANTAGE OF THE ENVIRONMENT  

Tselousova O.S., Ovsyannikova L.B. 
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Russian Federation, Ufa, Russia, olga.tselousova@gmail.com 
 
Abstract: A retrospective analysis of the incidence of congenital malformations in 
various territories of the Republic of Bashkortostan was carried out in order to assess 
the adverse impact on public health due to environmental pollution. The defects of the 
organs of the circulatory system (55.9%) were most frequently detected, the second 
most common were the defects of the musculoskeletal system (10.2%) and the third �± 
congenital anomalies of the genital organs and urinary system (9.3%). The most 
frequent cases of congenital malformations were detected in the industrial regions of 
the republic (1st, 2nd and 3rd rank places). 
Key words: Congenital malformation .s  Environmental pollution. 
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Abstract: Based on the analysis of the results of a distance survey conducted using 
Google-�I�R�U�P�V�� �R�I�� �T�X�H�V�W�L�R�Q�Q�D�L�U�H�V���� �D�� �F�R�P�S�D�U�D�W�L�Y�H�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�� �R�I�� �W�H�D�F�K�H�U�V�¶�� �Z�R�U�N�L�Q�J��
conditions and health status at different levels of education in the implementation of 
the educational process in the traditional and distant format is given.  
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�i�j�_��̂r�_�k�l�\�m�x�s�_�f���f�_�k�l�_���j�Z�[�h�l�u�����<���h�k�g�h�\�g�h�f���w�l�h���d�Z�k�Z�_�l�k�y���\�h�_�g�g�u�o���k�i�_�p�b�Z�e�b�k�l�h�\����
�b�f�_�x�s�b�o���\�h�_�g�g�h-�m�q�_�l�g�u�_���k�i�_�p�b�Z�e�v�g�h�k�l�b�����k�\�y�a�Z�g�g�u�_���k���m�k�l�j�h�c�k�l�\�h�f���b�g�`�_�g�_�j�g�u�o��
�k�h�h�j�m�`�_�g�b�c���� �w�d�k�i�e�m�Z�l�Z�p�b�_�c�� �]�m�k�_�g�b�q�g�h�c�� �b�� �d�h�e�_�k�g�h�c�� �\�h�_�g�g�h�c�� �l�_�o�g�b�d�b���� �L�Z�d�h�c��
�i�h�^�o�h�^�� �k�h�a�^�Z�_�l�� �i�j�_�p�_�^�_�g�l���� �i�j�b�� �d�h�l�h�j�h�f�� �\�j�_�^�g�u�_�� �n�Z�d�l�h�j�u�� �\�h�_�g�g�h�]�h�� �l�j�m�^�Z����
�h�d�Z�a�u�\�Z�x�s�b�_�� �\�h�a�^�_�c�k�l�\�b�_�� �g�Z�� �\�h�_�g�g�h�]�h�� �k�i�_�p�b�Z�e�b�k�l�Z���� �[�m�^�m�l�� �Z�g�Z�e�h�]�b�q�g�u��
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�f�� �n�Z�d�l�h�j�Z�f���� �j�Z�g�_�_�� �\�h�a�^�_�c�k�l�\�h�\�Z�\�r�b�f�� �g�Z�� �g�_�]�h���� �q�l�h�� �k�h�a�^�Z�k�l��
�d�m�f�m�e�y�l�b�\�g�u�c���w�n�n�_�d�l�����k�i�h�k�h�[�g�u�c���i�j�b�\�_�k�l�b���d���j�Z�a�\�b�l�b�x���i�_�j�\�b�q�g�u�o���o�j�h�g�b�q�_�k�d�b�o��
�n�h�j�f���i�Z�l�h�e�h�]�b�q�_�k�d�b�o���i�j�h�p�_�k�k�h�\�� 

�J�Z�a�e�b�q�b�y�� �\�� �^�_�c�k�l�\�b�b�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���n�Z�d�l�h�j�h�\�� �b�� �\�j�_�^�g�u�o�� �n�Z�d�l�h�j�h�\��
�\�h�_�g�g�h�]�h�� �l�j�m�^�Z�� �a�Z�d�e�x�q�Z�x�l�k�y�� �\�� �b�o�� �b�g�l�_�g�k�b�\�g�h�k�l�b�� �b�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b��
�^�_�c�k�l�\�b�y���� �L�Z�d���� �^�e�y�� �r�m�f�Z�� �\�Z�j�b�Z�[�_�e�v�g�h�k�l�v�� �\�h�a�^�_�c�k�l�\�b�y���g�Z�� �j�Z�[�h�q�_�f�� �f�_�k�l�_�� �i�j�b��
�i�j�_�\�u�r�_�g�b�b�� �I�>�M�� �d�h�e�_�[�e�_�l�k�y���\�� �^�b�Z�i�Z�a�h�g�_�� ��.1 �± �������� �d�e�Z�k�k�Z���l�y�`�_�k�l�b�� �l�j�m�^�Z�� �i�j�b��
�j�Z�a�e�b�q�g�h�c���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���\�h�a�^�_�c�k�l�\�b�y���g�Z���i�j�h�l�y�`�_�g�b�b���j�Z�[�h�q�_�c���k�f�_�g�u�����>�e�y��
�r�m�f�Z���� �k�\�y�a�Z�g�g�h�]�h�� �k�� �w�d�k�i�e�m�Z�l�Z�p�b�_�c�� �\�h�_�g�g�h�c�� �l�_�o�g�b�d�b�� �b�� �\�h�h�j�m�`�_�g�b�y����
�b�g�l�_�g�k�b�\�g�h�k�l�v���\�h�a�^�_�c�k�l�\�b�y���h�l�g�h�k�b�l�k�y���\�� ���� �d�e�Z�k�k�m�� �m�k�e�h�\�b�c�� �l�j�m�^�Z���� �i�j�_�[�u�\�Z�g�b�_��
�\�h�_�g�g�u�o�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �i�h�^�� �\�e�b�y�g�b�_�f�� �n�Z�d�l�h�j�h�\�� �i�h�^�h�[�g�h�c�� �b�g�l�_�g�k�b�\�g�h�k�l�b��
�h�[�t�y�k�g�y�_�l�k�y���e�b�r�v�� �b�k�d�e�x�q�b�l�_�e�v�g�h�k�l�v�x���k�e�h�`�b�\�r�_�c�k�y���k�b�l�m�Z�p�b�b���� �l�j�_�[�m�x�s�_�c�� �h�l��
�\�h�_�g�g�h�k�e�m�`�Z�s�_�]�h���k�Z�f�h�i�h�`�_�j�l�\�h�\�Z�g�b�y���i�j�b���\�u�i�h�e�g�_�g�b�b���[�h�_�\�h�c���a�Z�^�Z�q�b�� 

�H�l�f�_�l�b�f�����q�l�h���b�g�l�_�g�k�b�\�g�h�k�l�v���\�j�_�^�g�u�o���n�Z�d�l�h�j�h�\���\�h�_�g�g�h�]�h���l�j�m�^�Z���f�h�`�_�l�� �\��
�[�h�e�_�_�� �j�Z�g�g�b�_�� �k�j�h�d�b�� �i�j�b�\�_�k�l�b�� �d�� �j�Z�a�\�b�l�b�x�� �i�_�j�\�b�q�g�u�o�� �o�j�h�g�b�q�_�k�d�b�o�� �n�h�j�f��
�i�Z�l�h�e�h�]�b�q�_�k�d�b�o���i�j�h�p�_�k�k�h�\���i�h���k�j�Z�\�g�_�g�b�x���k���b�g�l�_�g�k�b�\�g�h�k�l�v�x���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o��
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HYGIENIC CORRECTION  
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State Medical University" of the Ministry of Health of the Russian Federation, Altai 
Territory, Barnaul, siboshv@gmail.com. 

 
Annotation: The purpose is to assess the actual nutrition of the population of the Altai 
Territory, which makes it possible to substantiate the application of a set of measures 
to rationalize nutrition using methods of hygienic correction. 
As a result of the assessment of the survey carried out using questionnaires of the 
frequency of food intake (FFI) and the assessment of eating behavior, it was found that 
the actual nutrition of the population of the Altai Territory does not comply with the 
established recommendations. In general, the diet is not balanced, the diet has a 
carbohydrate orientation. The overwhelming majority of interviewed people of 
working age suffer from eating disorders. We revealed food contamination with 
chemical elements, including nitrates. 
Key words: Actual nutritio .n  Balanced nutritio .n  Food safet .y  Eating behavio .r
Hygienic correction of nutrition. 
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�H�^�g�h�g�Z�i�j�Z�\�e�_�g�g�u�_�� �^�Z�g�g�u�_�� �i�h�e�m�q�_�g�u�� �\�� �m�k�e�h�\�b�y�o�� �\�h�a�^�_�c�k�l�\�b�y��
�i�j�h�f�u�r�e�_�g�g�h�]�h���m�e�v�l�j�Z�a�\�m�d�Z�����]�^�_���[�u�e�b���h�i�j�_�^�_�e�_�g�u���[�h�e�_�_���\�u�k�h�d�b�_���i�h�j�h�]�b���k�e�m�o�Z��
�\���h�k�g�h�\�g�h�c���]�j�m�i�i�_�����i�j�_�b�f�m�s�_�k�l�\�_�g�g�h���g�Z���\�u�k�h�d�b�o���q�Z�k�l�h�l�Z�o�����h�l���������^�h���������d�=�p���������q�_�f��
�\�� �d�h�g�l�j�h�e�_�����W�l�b�� �i�h�l�_�j�b���k�e�m�o�Z�� �[�u�e�b���h�k�h�[�_�g�g�h���h�q�_�\�b�^�g�u���m�� �e�b�p�� �k���\�h�a�^�_�c�k�l�\�b�_�f��
�f�_�g�_�_�� ���� �e�_�l [8]. �B�a�m�q�_�g�b�_�� �j�Z�g�g�b�o�� �g�_�c�j�h�k�_�g�k�h�j�g�u�o�� �w�n�n�_�d�l�h�\�� �m�� �f�h�e�h�^�u�o��
�j�Z�[�h�l�g�b�d�h�\���f�m�`�k�d�h�]�h���i�h�e�Z�����b�k�i�h�e�v�a�m�x�s�b�o���j�m�q�g�u�_���\�b�[�j�Z�p�b�h�g�g�u�_���b�g�k�l�j�m�f�_�g�l�u��
���f�_�o�Z�g�b�d�b���� �k�l�j�h�b�l�_�e�v�g�u�_�� �j�Z�[�h�q�b�_������ �i�h�d�Z�a�Z�e�h���� �q�l�h�� �\�� �]�j�m�i�i�_���� �i�h�^�\�_�j�]�r�_�c�k�y��
�\�h�a�^�_�c�k�l�\�b�x���\�b�[�j�Z�p�b�b��������-���������k�h�h�[�s�b�e�b���h�[���w�i�b�a�h�^�Z�o���i�h�d�Z�e�u�\�Z�g�b�y���b���h�g�_�f�_�g�b�y��
�i�Z�e�v�p�_�\���j�m�d�����J�Z�g�g�b�_���g�_�c�j�h�k�_�g�k�h�j�g�u�_���w�n�n�_�d�l�u���i�j�h�y�\�e�y�e�b�k�v���l�Z�d�`�_���\���i�h�\�u�r�_�g�b�b��
�i�h�j�h�]�h�\���q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b�� �g�Z�� �^�\�m�o�� �q�Z�k�l�h�l�Z�o�� ������������ �b�� �������� �=�p���� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k��
�]�j�m�i�i�h�c�� �d�h�g�l�j�h�e�y���� �g�_�� �b�f�_�\�r�_�c�� �d�h�g�l�Z�d�l�Z�� �k�� �\�b�[�j�Z�p�b�_�c���� �I�h�d�Z�a�Z�g�h���� �q�l�h�� �j�Z�g�g�b�_��
�i�j�b�a�g�Z�d�b���\�b�[�j�Z�p�b�h�g�g�h�]�h���\�h�a�^�_�c�k�l�\�b�y���f�h�]�m�l���i�h�y�\�e�y�l�v�k�y���i�h�k�e�_���d�j�Z�l�d�h�\�j�_�f�_�g�g�h�]�h��
�\�h�a�^�_�c�k�l�\�b�y���m���f�h�e�h�^�u�o���j�Z�[�h�l�g�b�d�h�\ [9].  

�B�a�m�q�Z�e�b�k�v���j�Z�g�g�b�_�� �`�Z�e�h�[�u���g�Z�� �f�u�r�_�q�g�u�_�� �[�h�e�b���j�Z�a�e�b�q�g�h�c���e�h�d�Z�e�b�a�Z�p�b�b�� �m��
�h�[�m�q�Z�x�s�b�o�k�y�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�� �i�j�h�n�_�k�k�b�y�f�� ���w�e�_�d�l�j�b�d�b���� �i�Z�j�b�d�f�Z�o�_�j�u����
�k�i�_�p�b�Z�e�b�k�l�u�� �i�h�� �f�_�^�b�Z�� �b�� �^�b�a�Z�c�g�m������ �<�� �i�j�h�p�_�k�k�_�� �i�j�Z�d�l�b�q�_�k�d�h�]�h�� �h�[�m�q�_�g�b�y�� �i�j�b��
�\�u�k�h�d�h�f�� �m�j�h�\�g�_�� �g�Z�]�j�m�a�h�d�� �e�h�d�Z�e�v�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �h�l�^�_�e�v�g�u�o�� �]�j�m�i�i�� �f�u�r�p��
���l�j�Z�i�_�p�b�_�\�b�^�g�h�c���f�u�r�p�u���i�h���^�Z�g�g�u�f���W�F�=�����q�Z�k�l�h�l�Z���[�h�e�_�c���\���r�_�_���b���i�e�_�q�Z�o���[�u�e�Z���\��
���� �j�Z�a�Z�� �\�u�r�_���� �q�_�f�� �\�� �]�j�m�i�i�Z�o�� �k�� �g�b�a�d�b�f�� �m�j�h�\�g�_�f�� �f�u�r�_�q�g�h�c�� �Z�d�l�b�\�g�h�k�l�b���� �q�l�h��
�k�h�o�j�Z�g�y�e�h�k�v���\���l�_�q�_�g�b�_�� ���������e�_�l�� �h�[�m�q�_�g�b�y�����L�Z�d�`�_���i�h�e�m�q�_�g�u���^�Z�g�g�u�_�����q�l�h���j�Z�[�h�l�Z���k��
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THE CHANGE IN THE EXCRETION OF MELATONIN METABOLITE 
INFLUENCED BY DIFFERENT SOURCES OF ILLUMINATION OF 

DISPLAY SCREENS 
Yashchenko S. G., Shibalkina M. S., Radkovsky V. A. 

Crimean Federal University named after V. I. Vernadsky Crimean Federal 
University, Simferopol, Russia,  cf_university@mail.ru 

 
Abstract: The effect of different types of monitor screen illumination and changes in 
color temperature on urinary excretion of hydroxymelatonin sulfate (6 - HMS) was 
�V�W�X�G�L�H�G�����7�K�H���V�W�X�G�\���L�Q�Y�R�O�Y�H�G�� �����P�D�O�H�� �Y�R�O�X�Q�W�H�H�U�V�� �D�J�H�G�������������“������������ �\�H�D�U�V�����,�Q���W�K�H�� �:�/�(�'��
series (color temperature above 5200K), the peak intensity and dominant wavelength 
were in the WLED zone. The study of 6-HMS excretion revealed significant 
differences in the concentrations of the melatonin metabolite obtained at different types 
of illumination and color temperature.  
Keywords: M onitor screen  .s LED S .s pectral distributio C .n olor temperatur M .e elatoni .n 
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THE PREVALENCE OF CARDIOVASCULAR DISEASES IN CRIMEA, 
DEPENDING ON THE ELECTROMAGNETIC LOAD GENERATED  BY 

MOBILE COMMUNICATIONS  
Yashchenko S. G., Rybalko S. Yu. 

Crimean Federal University named after V. I. Vernadsky Crimean Federal 
University, Simferopol, Russia,  cf_university@mail.ru 

Abstract. The paper examines the electromagnetic environment created by mobile 
communication terminals (MCT) based on the energy flux density (EFD) and 
individual electromagnetic load (IEL). The average values in Crimea were for EFD: 
���������“�������������P�F�:���F�P2�������I�R�U���,�(�/���� �������������“���������� ((mcW/cm2���‡�P�L�Q�������7�K�H���U�H�Y�H�D�O�H�G�� �U�H�O�L�D�E�O�H��
correlations between IEL and the primary morbidity of the Crimean population with 
circulatory system diseases (CSD) and cerebrovascular diseases allow us to consider 
the studied electromagnetic load among the risk factors for the development of some 
CSD. 
Keywords: Electromagnetic radiatio .n  Mobile phon .e Pathology of the circulatory 
syste .m 
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���j�Z�^�b�h�f�h�^�b�n�b�p�b�j�m�x�s�b�_�����k�\�h�c�k�l�\�Z���^�e�y���i�j�_�^�h�l�\�j�Z�s�_�g�b�y���\�h�a�f�h�`�g�h�]�h���m�k�b�e�_�g�b�y��
�i�h�j�Z�`�Z�x�s�_�]�h�� �w�n�n�_�d�l�Z�� �d�h�k�f�b�q�_�k�d�h�]�h�� �d�h�j�i�m�k�d�m�e�y�j�g�h�]�h�� �b�a�e�m�q�_�g�b�y�� �i�h�k�e�_��
�i�j�h�o�h�`�^�_�g�b�y���q�_�j�_�a���d�h�g�k�l�j�m�d�p�b�h�g�g�u�_���w�e�_�f�_�g�l�u���d�h�k�f�b�q�_�k�d�h�]�h���Z�i�i�Z�j�Z�l�Z�� 

������ �N�h�j�f�b�j�h�\�Z�g�b�_�� �f�Z�d�k�b�f�Z�e�v�g�h�� �^�h�k�l�h�\�_�j�g�h�]�h�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �h��
�j�Z�^�b�Z�p�b�h�g�g�u�o�� �w�n�n�_�d�l�Z�o�� �h�[�e�m�q�_�g�b�y�� �\�g�m�l�j�b�� �d�h�k�f�b�q�_�k�d�h�]�h�� �d�h�j�Z�[�e�y�� �\��
�f�_�`�i�e�Z�g�_�l�g�u�o�� �i�h�e�z�l�Z�o�� �b�� �j�Z�a�j�Z�[�h�l�d�Z�� �n�b�a�b�q�_�k�d�b�o�� �b�� �b�g�u�o�� �k�j�_�^�k�l�\�� �a�Z�s�b�l�u��
���\�d�e�x�q�Z�y�� �\�j�_�f�_�g�g�u�_�� �j�Z�^�b�Z�p�b�h�g�g�u�_�� �m�[�_�`�b�s�Z���� �d�h�k�f�h�g�Z�\�l�h�\�� �h�l�� �j�Z�^�b�Z�p�b�b����
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������ �H�]�j�Z�g�b�q�_�g�b�_�� �h�[�e�m�q�_�g�b�y�� �d�h�k�f�h�g�Z�\�l�h�\�� �i�j�b�� �h�d�h�e�h�a�_�f�g�u�o�� �d�h�k�f�b�q�_�k�d�b�o�� �i�h�e�_�l�Z�o��
���H�H�D�H�D�I���������������F�_�l�h�^�b�q�_�k�d�b�_���m�d�Z�a�Z�g�b�y���F�M������������������-03-�������������F�������������������������k���� 

�������B�e�v�b�g���E���:�������D�h�j�_�g�d�h�\ �B���I�������G�Z�j�d�_�\�b�q���;���Y�����J�Z�^�b�Z�p�b�h�g�g�Z�y���]�b�]�b�_�g�Z�����F�������=�W�H�L�:�J��-�F�_�^�b�Z����
���������������������k�� 

 

�J�Z�[�h�l�Z���i�j�h�\�_�^�_�g�Z���[�_�a���n�b�g�Z�g�k�h�\�h�c���i�h�^�^�_�j�`�d�b�� 
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�\�h�k�i�j�b�y�l�b�_�� �\�h�^�u���i�h�l�j�_�[�b�l�_�e�_�f���� �y�\�e�y�_�l�k�y�� �`�_�e�_�a�h�� �d�Z�d�� �^�e�y���i�h�^�a�_�f�g�u�o���� �l�Z�d�� �b���^�e�y��
�i�h�\�_�j�o�g�h�k�l�g�u�o�� �b�k�l�h�q�g�b�d�h�\���� �I�h�� �i�h�e�m�q�_�g�g�u�f�� �^�Z�g�g�u�f�� �h�p�_�g�_�g�� �g�_�d�Z�g�p�_�j�h�]�_�g�g�u�c��
�w�n�n�_�d�l�� �h�l�� �i�_�j�h�j�Z�e�v�g�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y�� �^�e�y�� �h�[�s�_�]�h�� �`�_�e�_�a�Z���� �d�h�l�h�j�u�c�� �i�h�d�Z�a�Z�e��
�h�l�k�m�l�k�l�\�b�_���d�Z�d�b�o-�e�b�[�h���\�j�_�^�g�u�o���w�n�n�_�d�l�h�\�� 

�D�e�x�q�_�\�u�_���k�e�h�\�Z�����I�b�l�v�_�\�Z�y���\�h�^�Z�����J�Z�k�i�j�_�^�_�e�b�l�_�e�v�g�Z�y���k�_�l�v�����@�_�e�_�a�h. �F�m�l�g�h�k�l�v. 
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Medicine, Vladivostok, Russia ha-lera@mail.ru 

Abstract: The paper studies the quality of drinking water from a distribution network 

from underground and surface sources and its impact on public health as in the case of 

Russky Island. An assessment of the organoleptic risks of drinking water from a 

centralized water supply system showed that among the studied parameters that 

directly affect the organoleptic perception of water by the consumer the leading one is 

iron both for underground and surface sources. According to the data obtained, the non-

carcinogenic effect of oral exposure for total iron was evaluated, which showed the 

absence of any harmful effects. 
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�H�^�g�b�f���b�a���\�_�^�m�s�b�o���w�d�h�e�h�]�h-�]�b�]�b�_�g�b�q�_�k�d�b�o���n�Z�d�l�h�j�h�\���\�e�b�y�g�b�y���g�Z���a�^�h�j�h�\�v�_��
�g�Z�k�_�e�_�g�b�y���y�\�e�y�_�l�k�y���i�b�l�v�_�\�Z�y���\�h�^�Z���b�a-�a�Z���i�j�b�k�m�l�k�l�\�b�y���\���g�_�c���o�b�f�b�q�_�k�d�b�o���\�_�s�_�k�l�\��
�d�Z�d�� �i�j�b�j�h�^�g�h�]�h���� �l�Z�d�� �b�� �Z�g�l�j�h�i�h�]�_�g�g�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y���� �<�h�� �f�g�h�]�h�f�� �d�Z�q�_�k�l�\�h��
�i�b�l�v�_�\�h�c�� �\�h�^�u���p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�u�o���k�b�k�l�_�f�� �\�h�^�h�k�g�Z�[�`�_�g�b�y�� �a�Z�\�b�k�b�l���h�l�� �k�h�k�l�h�y�g�b�y��
�f�Z�]�b�k�l�j�Z�e�v�g�u�o�� �\�h�^�h�\�h�^�h�\�� �b�� �j�Z�a�\�h�^�y�s�_�c�� �k�_�l�b���� �\�u�k�h�d�Z�y�� �k�l�_�i�_�g�v�� �b�a�g�h�r�_�g�g�h�k�l�b��
�d�h�l�h�j�u�o���m�o�m�^�r�Z�_�l���i�h�l�j�_�[�b�l�_�e�v�k�d�b�_���d�Z�q�_�k�l�\�Z���\�h�^�h�i�j�h�\�h�^�g�h�c���\�h�^�u�� 

�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� �d�Z�q�_�k�l�\�Z�� �\�h�^�u�� �b�a�� �i�h�^�a�_�f�g�u�o�� �b�� �i�h�\�_�j�o�g�h�k�l�g�u�o��
�b�k�l�h�q�g�b�d�h�\���i�h���f�b�d�j�h�[�b�h�e�h�]�b�q�_�k�d�b�f���i�h�d�Z�a�Z�l�_�e�y�f���d�Z�d���g�Z���l�_�j�j�b�l�h�j�b�b���J�N�����l�Z�d���b�����\��
�q�Z�k�l�g�h�k�l�b���� �g�Z�� �l�_�j�j�b�l�h�j�b�b�� �I�j�b�f�h�j�k�d�h�]�h�� �d�j�Z�y�� ���I�D���� �i�h�^�l�\�_�j�`�^�Z�_�l�� �e�m�q�r�m�x��
�a�Z�s�b�s�_�g�g�h�k�l�v���i�h�^�a�_�f�g�u�o���\�h�^���h�l���i�j�h�g�b�d�g�h�\�_�g�b�y���`�b�\�u�o���h�j�]�Z�g�b�a�f�h�\�����H�^�g�Z�d�h���i�h��
�k�Z�g�b�l�Z�j�g�h-�o�b�f�b�q�_�k�d�b�f���i�h�d�Z�a�Z�l�_�e�y�f���^�h�e�y���h�[�g�Z�j�m�`�_�g�g�u�o���g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�o 

�i�j�h�[���� �h�l�h�[�j�Z�g�g�u�o���b�a�� �i�h�^�a�_�f�g�u�o���b�k�l�h�q�g�b�d�h�\���� �\�u�r�_�� ������������ �]������ �J�N��- �������������� �I�D���± 
���������������� �q�_�f�� �m�� �h�l�h�[�j�Z�g�g�u�o�� �i�j�h�[�� �b�a�� �i�h�\�_�j�o�g�h�k�l�g�u�o�� �b�k�l�h�q�g�b�d�h�\�� ������������ �]������ �J�N��- 

���������������I�D���± 1,1%).  

Цель исследования: �i�j�h�\�_�k�l�b�� �]�b�]�b�_�g�b�q�_�k�d�m�x�� �h�p�_�g�d�m�� �d�Z�q�_�k�l�\�Z�� �i�b�l�v�_�\�h�c��
�\�h�^�u���j�Z�k�i�j�_�^�_�e�b�l�_�e�v�g�h�c�� �k�_�l�b�� �b�a�� �i�h�^�a�_�f�g�u�o�� �b�� �i�h�\�_�j�o�g�h�k�l�g�u�o�� �b�k�l�h�q�g�b�d�h�\��
�\�h�^�h�k�g�Z�[�`�_�g�b�y�� �b�� �h�p�_�g�b�l�v�� �_�z�� �\�e�b�y�g�b�_�� �g�Z�� �a�^�h�j�h�\�v�_�� �g�Z�k�_�e�_�g�b�y�� �g�Z�� �i�j�b�f�_�j�_�� �h����
�J�m�k�k�d�b�c�� 

Материалы и методы: �I�j�h�\�_�^�_�g�Z�� �]�b�]�b�_�g�b�q�_�k�d�Z�y�� �h�p�_�g�d�Z�� �d�Z�q�_�k�l�\�Z 

�\�h�^�h�k�g�Z�[�`�_�g�b�y�� �h���� �J�m�k�k�d�b�c�� ���I�j�b�f�h�j�k�d�b�c�� �d�j�Z�c���� �i�h�� ������ �k�Z�g�b�l�Z�j�g�h-�o�b�f�b�q�_�k�d�b�f��
�i�h�d�Z�a�Z�l�_�e�y�f�� �b�a�� �j�Z�k�i�j�_�^�_�e�b�l�_�e�v�g�h�c�� �k�_�l�b�� �h�l�� �i�h�^�a�_�f�g�u�o�� ���������� �i�j�h�[�u���� �b��
�i�h�\�_�j�o�g�h�k�l�g�u�o�� ���������� �i�j�h�[���� �b�k�l�h�q�g�b�d�h�\�� �a�Z�� ��������-���������� �]�]�� �>�Z�g�g�u�_�� �h�� �d�Z�q�_�k�l�\�_��
�i�b�l�v�_�\�h�c�� �\�h�^�u���� �\�a�y�l�h�c�� �b�a�� �j�Z�k�i�j�_�^�_�e�b�l�_�e�v�g�h�c�� �k�_�l�b�� �\ �f�h�g�b�l�h�j�b�g�]�h�\�u�o�� �l�h�q�d�Z�o����
�[�u�e�b���h�i�j�_�^�_�e�_�g�u���B�E�P���N�=�M�A���©�P�_�g�l�j���]�b�]�b�_�g�u���b���w�i�b�^�_�f�b�h�e�h�]�b�b���\���I�j�b�f�h�j�k�d�h�f��
�d�j�Z�_�ª�� 

�J�Z�k�q�_�l�� �j�_�n�e�_�d�l�h�j�g�h-�h�e�v�n�Z�d�l�h�j�g�h�]�h���� �o�j�h�g�b�q�_�k�d�h�]�h�� �g�_�d�Z�g�p�_�j�h�]�_�g�g�h�]�h�� �b��
�d�Z�g�p�_�j�h�]�_�g�g�h�]�h���w�n�n�_�d�l�h�\���\�h�a�^�_�c�k�l�\�b�y���i�j�h�\�_�^�_�g���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���b�g�l�_�]�j�Z�e�v�g�h�c��
�h�p�_�g�d�b���i�b�l�v�_�\�h�c �\�h�^�u���p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�u�o���k�b�k�l�_�f���\�h�^�h�k�g�Z�[�`�_�g�b�y���i�h���i�h�d�Z�a�Z�l�_�e�y�f��
�o�b�f�b�q�_�k�d�h�c���[�_�a�\�j�_�^�g�h�k�l�b�����F�J����������������������-11). 

Основные результаты: �M�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �g�Z�b�[�h�e�_�_�� �\�u�k�h�d�b�c�� �\�d�e�Z�^�� �\��
�k�Z�g�b�l�Z�j�g�h-�w�i�b�^�_�f�b�h�e�h�]�b�q�_�k�d�h�_�� �g�_�[�e�Z�]�h�i�h�e�m�q�b�_�� �k�b�k�l�_�f�� �p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�h�]�h��
�o�h�a�y�c�k�l�\�_�g�g�h-�i�b�l�v�_�\�h�]�h�� �\�h�^�h�k�g�Z�[�`�_�g�b�y�� �\�g�h�k�b�l�� �m�o�m�^�r�_�g�b�_�� �d�Z�q�_�k�l�\�Z�� �\�h�^�u�� �i�h��
�h�j�]�Z�g�h�e�_�i�l�b�q�_�k�d�b�f���i�h�d�Z�a�Z�l�_�e�y�f���\���i�j�h�p�_�k�k�_���_�z���l�j�Z�g�k�i�h�j�l�b�j�h�\�d�b�� 

�=�b�]�b�_�g�b�q�_�k�d�Z�y���h�p�_�g�d�Z���\�u�y�\�b�e�Z���g�_�k�h�h�l�\�_�l�k�l�\�b�_���b�g�l�_�]�j�Z�e�v�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c��
�^�h�i�m�k�l�b�f�h�f�m�� �m�j�h�\�g�x�� �i�j�b�_�f�e�_�f�h�]�h�� �j�b�k�d�Z�� �^�e�y�� �\�_�s�_�k�l�\���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o�k�y��
�g�Z�e�b�q�b�_�f �g�_�d�Z�g�p�_�j�h�]�_�g�g�h�]�h�� �j�b�k�d�Z�� �b�� �h�e�v�n�Z�d�l�h�j�g�h-�j�_�n�e�_�d�l�h�j�g�u�o�� �w�n�n�_�d�l�h�\��
�\�h�a�^�_�c�k�l�\�b�y���� �:�g�Z�e�b�a�� �i�h�d�Z�a�Z�e���� �q�l�h�� �i�j�b�h�j�b�l�_�l�g�u�f�b�� �n�Z�d�l�h�j�Z�f�b���� �h�i�j�_�^�_�e�y�x�s�b�f�b��
�g�_�[�e�Z�]�h�i�h�e�m�q�b�_���d�Z�q�_�k�l�\�Z���i�b�l�v�_�\�h�c���\�h�^�u�����y�\�e�y�x�l�k�y���`�_�e�_�a�h���b���f�m�l�g�h�k�l�v���� 

�G�_�d�Z�g�p�_�j�h�]�_�g�g�u�_�� �j�b�k�d�b�� �g�_�� �i�j�_�\�u�r�Z�e�b�� �i�j�b�_�f�e�_�f�h�]�h�� �a�g�Z�q�_�g�b�y���^�e�y��
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�\�_�s�_�k�l�\���b�a���i�b�l�v�_�\�h�c���\�h�^�u�����i�h�^�Z�\�Z�_�f�h�c���\���j�Z�k�i�j�_�^�_�e�b�l�_�e�v�g�m�x���k�_�l�v�����g�_���i�j�_�\�u�r�Z�e�b��
�i�j�b�_�f�e�_�f�u�c���m�j�h�\�_�g�v�����������������������d�Z�d���^�e�y���h�l�^�_�e�v�g�h���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���i�h�d�Z�a�Z�l�_�e�_�c����
�l�Z�d���b���i�j�b���k�m�f�f�Z�j�g�h�f���b�o���^�_�c�k�l�\�b�b�� 
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�Å �>�Z�l�v���]�b�]�b�_�g�b�q�_�k�d�m�x���o�Z�j�Z�d�l�_�j�b�k�l�b�d�m���m�j�h�\�g�_�c�� �a�Z�]�j�y�a�g�_�g�b�y���i�h�q�\�u�� �l�y�`�_�e�u�f�b��
�f�_�l�Z�e�e�Z�f�b���g�Z���l�_�j�j�b�l�h�j�b�y�o���^�_�l�k�d�b�o���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���m�q�j�_�`�^�_�g�b�c�� 

�Å �B�a�m�q�b�l�v�� �j�_�]�b�h�g�Z�e�v�g�u�_�� �n�Z�d�l�h�j�u�� �w�d�k�i�h�a�b�p�b�b���� �h�[�m�k�e�Z�\�e�b�\�Z�x�s�b�_�� �d�h�g�l�Z�d�l�� �k��
�i�h�q�\�h�c�����^�e�y���^�_�l�_�c���\���\�h�a�j�Z�k�l�g�h�c���]�j�m�i�i�_����-�����e�_�l�� 

�Å �H�p�_�g�b�l�v�� �j�b�k�d�� �j�Z�a�\�b�l�b�y�� �g�_�d�Z�g�p�_�j�h�]�_�g�g�u�o�� �w�n�n�_�d�l�h�\�� �^�e�y�� �a�^�h�j�h�\�v�y�� �^�_�l�k�d�h�]�h��
�g�Z�k�_�e�_�g�b�y�� �\�� �\�h�a�j�Z�k�l�g�h�c�� �]�j�m�i�i�_�� ��-���� �e�_�l�� �i�j�b�� �i�_�j�h�j�Z�e�v�g�h�f�� �b�� �g�Z�d�h�`�g�h�f��
�\�h�a�^�_�c�k�l�\�b�b���l�y�`�_�e�u�o���f�_�l�Z�e�e�h�\�����a�Z�]�j�y�a�g�y�x�s�b�o���i�h�q�\�m�� 

Материал и методы исследования. �K�h�^�_�j�`�Z�g�b�_���o�b�f�b�q�_�k�d�b�o���\�_�s�_�k�l�\���\���i�h�q�\�_��
�b�a�m�q�_�g�h�� �i�h�� �^�Z�g�g�u�f�� �N�;�M�A�� �©�P�_�g�l�j�� �]�b�]�b�_�g�u�� �b�� �w�i�b�^�_�f�b�h�e�h�]�b�b�� �\�� �:�j�o�Z�g�]�_�e�v�k�d�h�c��
�h�[�e�Z�k�l�b�ª�� �a�Z�� ��������-���������� �]�]���� �I�j�h�[�u�� �i�h�q�\�u�� �[�u�e�b�� �h�l�h�[�j�Z�g�u�� �k�� �f�Z�y�� �i�h�� �h�d�l�y�[�j�v�� �g�Z��
�l�_�j�j�b�l�h�j�b�y�o���������^�_�l�k�d�b�o���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���m�q�j�_�`�^�_�g�b�c���\���]�h�j�h�^�Z�o���:�j�o�Z�g�]�_�e�v�k�d�_����
�K�_�\�_�j�h�^�\�b�g�k�d�_�� �b�� �G�h�\�h�^�\�b�g�k�d�_���� �B�a�m�q�Z�e�b�k�v�� �m�j�h�\�g�b�� �k�h�^�_�j�`�Z�g�b�y�� ���� �l�y�`�_�e�u�o��
�f�_�l�Z�e�e�h�\���� �f�_�^�v�� ��Cu������ �o�j�h�f�� ��Cr������ �p�b�g�d�� ��Zn������ �g�b�d�_�e�v�� ��Ni������ �f�Z�j�]�Z�g�_�p�� ��Mn������ �k�\�b�g�_�p��
(Pb�������j�l�m�l�v����Hg�������d�Z�^�f�b�c����Cd�����b���d�h�[�Z�e�v�l����Co). 

�>�e�y�� �b�a�m�q�_�g�b�y�� �f�_�k�l�g�u�o�� �n�Z�d�l�h�j�h�\���w�d�k�i�h�a�b�p�b�b���� �k�\�y�a�Z�g�g�u�o�� �k�� �\�h�a�^�_�c�k�l�\�b�_�f��
�i�h�q�\�u���� �\�u�i�h�e�g�_�g�h�� �i�h�i�_�j�_�q�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_���� �I�j�h�Z�g�d�_�l�b�j�h�\�Z�g�h�� �������� �^�_�l�_�c�� �\��
�\�h�a�j�Z�k�l�_���h�l�������^�h�������e�_�l�����B�k�k�e�_�^�h�\�Z�g�u���k�e�_�^�m�x�s�b�_���n�Z�d�l�h�j�u���w�d�k�i�h�a�b�p�b�b�����f�Z�k�k�Z���l�_�e�Z��
���d�]������ �i�e�h�s�Z�^�v�� �i�h�\�_�j�o�g�h�k�l�b�� �l�_�e�Z�� ���f2������ �^�e�b�l�_�e�v�g�h�k�l�v�� �\�h�a�^�_�c�k�l�\�b�y�� ���^�g�_�c�� �\�� �]�h�^�m������
�\�j�_�f�y�� �i�j�_�[�u�\�Z�g�b�y�� �g�Z�� �h�l�d�j�u�l�h�f�� �\�h�a�^�m�o�_�� ���q�Z�k�u���^�_�g�v������ �^�e�b�l�_�e�v�g�h�k�l�v�� �d�h�g�l�Z�d�l�Z�� �k��
�i�h�q�\�h�c�� �\�h�� �\�j�_�f�y�� �b�]�j�u�� ���f�b�g������ �B�k�k�e�_�^�h�\�Z�g�b�_�� �h�^�h�[�j�_�g�h�� �w�l�b�q�_�k�d�b�f�� �d�h�f�b�l�_�l�h�f��
�N�=�;�H�M�� �<�H�� �©�K�_�\�_�j�g�u�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �f�_�^�b�p�b�g�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l�ª�� ���]����
�:�j�o�Z�g�]�_�e�v�k�d�����\�������������]�h�^�m�� 

�H�p�_�g�d�Z�� �j�b�k�d�Z�� �a�^�h�j�h�\�v�x�� �^�_�l�k�d�h�]�h�� �g�Z�k�_�e�_�g�b�y�� �i�j�b�� �\�h�a�^�_�c�k�l�\�b�b�� �l�y�`�_�e�u�o��
�f�_�l�Z�e�e�h�\�� �i�h�q�\�u�� �\�u�i�h�e�g�_�g�Z�� �^�e�y�� �^�\�m�o�� �i�m�l�_�c�� �w�d�k�i�h�a�b�p�b�b���± �i�_�j�h�j�Z�e�v�g�h�]�h�� �b��
�g�Z�d�h�`�g�h�]�h���� �>�e�y�� �h�p�_�g�d�b�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �h�[�s�_�l�h�d�k�b�q�_�k�d�b�o�� �w�n�n�_�d�l�h�\��
�b�k�i�h�e�v�a�h�\�Z�e�k�y�� �i�h�^�o�h�^�� �j�_�n�_�j�_�g�l�g�u�o�� �^�h�a�� �b�� �a�g�Z�q�_�g�b�y�� �n�Z�d�l�h�j�h�\�� �w�d�k�i�h�a�b�p�b�b����
�i�h�e�m�q�_�g�g�u�o�� �\�� �o�h�^�_�� �i�h�i�_�j�_�q�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�����O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z��
�g�_�d�Z�g�p�_�j�h�]�_�g�g�u�o���w�n�n�_�d�l�h�\�� �i�j�h�\�h�^�b�e�Z�k�v���g�Z���h�k�g�h�\�_���k�m�f�f�Z�j�g�u�o���d�h�w�n�n�b�p�b�_�g�l�h�\��
(THQ���� �b�� �b�g�^�_�d�k�h�\�� ��THI���� �h�i�Z�k�g�h�k�l�b���� �A�Z�� �^�h�i�m�k�l�b�f�u�c�� �m�j�h�\�_�g�v�� �i�j�b�g�b�f�Z�e�b�k�v��
�a�g�Z�q�_�g�b�y��THQ �b��THI �f�_�g�_�_����������[10].  

�J�Z�k�i�j�_�^�_�e�_�g�b�_�� �d�h�e�b�q�_�k�l�\�_�g�g�u�o�� �^�Z�g�g�u�o�� �i�h�� �d�j�b�l�_�j�b�x�� �6�K�D�S�L�U�R-Wilk 

�h�l�e�b�q�Z�e�h�k�v���h�l���g�h�j�f�Z�e�v�g�h�]�h�����i�h�w�l�h�f�m���^�e�y���b�o���h�i�b�k�Z�g�b�y���b�k�i�h�e�v�a�h�\�Z�e�b�k�v���f�_�^�b�Z�g�Z��
���F�_������ ����-�c�� �i�j�h�p�_�g�l�b�e�v�� ���J90���� �b�� �������� �^�h�\�_�j�b�l�_�e�v�g�u�c�� �b�g�l�_�j�\�Z�e���^�e�y�� �F�_�� ���������� �>�B������
�K�j�Z�\�g�_�g�b�y���m�j�h�\�g�_�c���a�Z�]�j�y�a�g�_�g�b�y���i�h�q�\�u���f�_�l�Z�e�e�Z�f�b���f�_�`�^�m���]�h�j�h�^�Z�f�b���i�j�h�\�_�^�_�g�h���k��
�i�h�f�h�s�v�x��Kruskal-Wallis test�����D�j�b�l�b�q�_�k�d�b�c���m�j�h�\�_�g�v���k�l�Z�l�b�k�l�b�q�_�k�d�h�c���a�g�Z�q�b�f�h�k�l�b��
�i�j�b�g�b�f�Z�e�k�y���j�Z�\�g�u�f���������������K�l�Z�l�b�k�l�b�q�_�k�d�b�c���Z�g�Z�e�b�a���\�u�i�h�e�g�_�g���\���i�j�h�]�j�Z�f�f�_��STATA 

14.0.  

Результаты. �A�Z���b�k�k�e�_�^�m�_�f�u�c���i�_�j�b�h�^���\���j�Z�f�d�Z�o���f�h�g�b�l�h�j�b�g�]�Z���d�Z�q�_�k�l�\�Z���i�h�q�\�u��
�g�Z���l�_�j�j�b�l�h�j�b�y�o���^�_�l�k�d�b�o���m�q�j�_�`�^�_�g�b�c���\���]�h�j�h�^�Z�o���:�j�o�Z�g�]�_�e�v�k�d�_�����K�_�\�_�j�h�^�\�b�g�k�d�_���b��
�G�h�\�h�^�\�b�g�k�d�_�� �b�k�k�e�_�^�h�\�Z�g�h�� ������������ �i�j�h�[�� �i�h�q�\�u���� �b�a�� �d�h�l�h�j�u�o�� �������� �i�j�h�[�� �������������� �g�_��
�k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b�� �]�b�]�b�_�g�b�q�_�k�d�b�f�� �g�h�j�f�Z�l�b�\�Z�f�� �<�� �:�j�o�Z�g�]�_�e�v�k�d�_���k�h�^�_�j�`�Z�g�b�_��
�f�_�l�Z�e�e�h�\���\���i�h�q�\�_���g�_���i�j�_�\�u�r�Z�e�h���I�>�D�����<���G�h�\�h�^�\�b�g�k�d�_���d�h�g�p�_�g�l�j�Z�p�b�y��Zn �\���i�h�q�\�_��
�g�Z���m�j�h�\�g�_���J90 �[�u�e�Z���\�u�r�_���I�>�D���g�Z�������������G�Z�b�[�h�e�v�r�_�_���d�h�e�b�q�_�k�l�\�h���i�j�h�[���i�h�q�\�u�����g�_��
�h�l�\�_�q�Z�x�s�b�o���]�b�]�b�_�g�b�q�_�k�d�b�f���g�h�j�f�Z�l�b�\�Z�f���i�h���k�h�^�_�j�`�Z�g�b�x���a�Z�]�j�y�a�g�y�x�s�b�o���\�_�s�_�k�l�\����
�m�k�l�Z�g�h�\�e�_�g�h���\���K�_�\�_�j�h�^�\�b�g�k�d�_�������������h�l���h�[�s�_�]�h���d�h�e�b�q�_�k�l�\�Z���g�_�k�l�Z�g�^�Z�j�l�g�u�o���i�j�h�[������
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�L�Z�[�e�b�p�Z�������± �K�m�f�f�Z�j�g�u�_���b�g�^�_�d�k�u���h�i�Z�k�g�h�k�l�b���i�j�b���d�h�f�i�e�_�d�k�g�h�f���i�h�k�l�m�i�e�_�g�b�b��
�l�y�`�_�e�u�o���f�_�l�Z�e�e�h�\����THI�������a�Z�]�j�y�a�g�y�x�s�b�o���i�h�q�\�m�����^�e�y���^�_�l�_�c���\���\�h�a�j�Z�k�l�_����-�����e�_�l 

�H�j�]�Z�g�u���b���k�b�k�l�_�f�u 
�:�j�o�Z�g�]�_�e�v�k�d �K�_�\�_�j�h�^�\�b�g�k�d �G�h�\�h�^�\�b�g�k�d 

�J50 �J90 �J50 �J90 �J50 �J90 

�H�j�]�Z�g�u��
�d�j�h�\�h�h�[�j�Z�s�_�g�b�y 

0,0005 0,003 0,013 0,03 0,0010 0,005 

�K�b�k�l�_�f�Z���d�j�h�\�b 0,0005 0,003 0,013 0,03 0,0011 0,005 

�D�h�`�Z 0,0001 0,001 0,009 0,02 0,0002 0,002 

�I�h�q�d�b 0,0005 0,002 0,006 0,015 0,001 0,004 

�G�_�j�\�g�Z�y���k�b�k�l�_�f�Z 0,0005 0,002 0,005 0,012 0,001 0,004 

�H�j�]�Z�g�u��
�i�b�s�_�\�Z�j�_�g�b�y 

0,0003 0,001 0,003 0,009 0,0005 0,003 

�B�f�f�m�g�g�Z�y��
�k�b�k�l�_�f�Z 

0,0001 0,0003 0,0006 0,002 0,0001 0,001 

 

Заключение. �I�h�q�\�Z���g�Z���l�_�j�j�b�l�h�j�b�y�o���^�_�l�k�d�b�o���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���m�q�j�_�`�^�_�g�b�c���\��
�K�_�\�_�j�h�^�\�b�g�k�d�_���o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y���[�h�e�_�_���\�u�k�h�d�b�f���m�j�h�\�g�_�f���a�Z�]�j�y�a�g�_�g�b�y���l�y�`�_�e�u�f�b��
�f�_�l�Z�e�e�Z�f�b�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �:�j�o�Z�g�]�_�e�v�k�d�h�f�� �b�� �G�h�\�h�^�\�b�g�k�d�h�f���� �q�l�h�� �h�[�m�k�e�h�\�e�_�g�h��
�\�u�[�j�h�k�Z�f�b�� �i�j�h�f�u�r�e�_�g�g�u�o�� �i�j�_�^�i�j�b�y�l�b�c�� �k�m�^�h- �b�� �f�Z�r�b�g�h�k�l�j�h�_�g�b�y���� �J�b�k�d��
�j�Z�a�\�b�l�b�y���h�[�s�_�l�h�d�k�b�q�_�k�d�b�o���w�n�n�_�d�l�h�\���k�h���k�l�h�j�h�g�u���d�j�b�l�b�q�_�k�d�b�o���h�j�]�Z�g�h�\���b���k�b�k�l�_�f��
�i�j�b�� �d�h�f�i�e�_�d�k�g�h�f�� �\�h�a�^�_�c�k�l�\�b�b�� �l�y�`�_�e�u�o�� �f�_�l�Z�e�e�h�\���� �a�Z�]�j�y�a�g�y�x�s�b�o�� �i�h�q�\�m���� �^�e�y��
�a�^�h�j�h�\�v�y�� �^�_�l�k�d�h�]�h�� �g�Z�k�_�e�_�g�b�y�� �\���b�k�k�e�_�^�m�_�f�u�o�� �]�h�j�h�^�Z�o�� �h�p�_�g�b�\�Z�_�l�k�y�� �d�Z�d�� �g�b�a�d�b�c����
�I�j�b�h�j�b�l�_�l�g�u�f�� �i�m�l�_�f�� �i�h�k�l�m�i�e�_�g�b�y�� �f�_�l�Z�e�e�h�\�� �k�� �i�h�q�\�h�c�� �^�e�y�� �^�_�l�_�c�� �\�� �\�h�a�j�Z�k�l�g�h�c��
�]�j�m�i�i�_����-�����e�_�l���y�\�e�y�_�l�k�y���i�_�j�h�j�Z�e�v�g�u�c���i�m�l�v������ 

�L�_�h�j�_�l�b�q�_�k�d�Z�y�� �a�g�Z�q�b�f�h�k�l�v�� �\�u�i�h�e�g�_�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\��
�^�h�i�h�e�g�_�g�b�b�� �k�m�s�_�k�l�\�m�x�s�b�o�� �^�Z�g�g�u�o���h�� �n�Z�d�l�h�j�Z�o�� �w�d�k�i�h�a�b�p�b�b���� �k�\�y�a�Z�g�g�u�o�� �k��
�\�h�a�^�_�c�k�l�\�b�_�f�� �a�Z�]�j�y�a�g�y�x�s�b�o�� �\�_�s�_�k�l�\�� �i�h�q�\�u���� �\�� �m�k�e�h�\�b�y�o�� �o�h�e�h�^�g�h�]�h�� �d�e�b�f�Z�l�Z����
�I�j�Z�d�l�b�q�_�k�d�Z�y�� �a�g�Z�q�b�f�h�k�l�v�� �j�Z�[�h�l�u�� �h�i�j�_�^�_�e�y�_�l�k�y�� �_�_�� �g�Z�i�j�Z�\�e�_�g�g�h�k�l�v�x�� �g�Z��
�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �f�h�g�b�l�h�j�b�g�]�Z�� �d�Z�q�_�k�l�\�Z�� �i�h�q�\�u�� �b�� �h�j�]�Z�g�b�a�Z�p�b�x�� �b�k�k�e�_�^�h�\�Z�g�b�c��
�k�g�_�`�g�h�]�h���i�h�d�j�h�\�Z���\���o�h�e�h�^�g�u�c���i�_�j�b�h�^���]�h�^�Z�� 
�K�i�b�k�h�d �b�k�i�h�e�v�a�h�\�Z�g�g�u�o���b�k�l�h�q�g�b�d�h�\ 
1. �<�h�^�y�g�h�\�Z�� �F���:������ �D�j�y�l�h�\�� �B���:������ �>�h�g�_�j�v�y�g�� �E���=������ �?�\�k�_�_�\�Z�� �B���K������ �M�r�Z�d�h�\�� �>���B������ �K�[�b�l�g�_�\�� �:���<����
�W�d�h�e�h�]�h-�]�b�]�b�_�g�b�q�_�k�d�Z�y�� �h�p�_�g�d�Z�� �d�Z�q�_�k�l�\�Z�� �i�h�q�\�� �m�j�[�Z�g�b�a�b�j�h�\�Z�g�g�u�o�� �l�_�j�j�b�l�h�j�b�c�� ������ �=�b�]�b�_�g�Z�� �b��
�k�Z�g�b�l�Z�j�b�y�����± 2016. �± �‹����������95). �± �K�����������±916.  

2. �L�Z�n�_�_�\�Z�� �?���:������ �B�\�Z�g�h�\�� �:���<������ �L�b�l�h�\�Z�� �:���:������ �I�_�l�j�h�\�� �B���<���� �K�h�^�_�j�`�Z�g�b�_�� �l�y�`�_�e�u�o�� �f�_�l�Z�e�e�h�\�� �b��
�g�_�n�l�_�i�j�h�^�m�d�l�h�\���\���i�h�q�\�_���g�Z���l�_�j�j�b�l�h�j�b�b���g�_�n�l�_�^�h�[�u�\�Z�x�s�b�o���j�Z�c�h�g�h�\���j�_�k�i�m�[�e�b�d�b���L�Z�l�Z�j�k�l�Z�g��������
�=�b�]�b�_�g�Z���b���k�Z�g�b�l�Z�j�b�y. �± 2016. �± �L�������������± �‹  10. �± �K�����������±941. 

3. �;�h�]�^�Z�g�h�\�� �G���:���� �>�b�Z�]�g�h�k�l�b�d�Z�� �l�_�j�j�b�l�h�j�b�c�� �i�h�� �b�g�l�_�]�j�Z�e�v�g�u�f�� �i�h�d�Z�a�Z�l�_�e�y�f�� �o�b�f�b�q�_�k�d�h�]�h��
�a�Z�]�j�y�a�g�_�g�b�y���i�h�q�\���b���]�j�m�g�l�h�\���������=�b�]�b�_�g�Z���b���k�Z�g�b�l�Z�j�b�y. �± 2014 �±�‹�����������������± �K���������±97. 

4. �S�_�j�[�Z�d�h�\�� �:���<������ �S�_�j�[�Z�d�h�\�Z�� �<���G���� �<�e�b�y�g�b�_�� �g�Z�� �a�^�h�j�h�\�v�_�� �q�_�e�h�\�_�d�Z�� �a�Z�]�j�y�a�g�_�g�b�y�� �i�h�q�\�� ������
�:�d�l�m�Z�e�v�g�u�_�� �i�j�h�[�e�_�f�u�� �_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� �a�Z�s�b�l�u�� �h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u�� �b��
�a�^�h�j�h�\�v�y���q�_�e�h�\�_�d�Z. �± 2016. �± �L�����������± �‹  4. �± �K����������–426. 

5. �L�_�i�e�Z�y�� �=���:���� �L�y�`�_�e�u�_�� �f�_�l�Z�e�e�u�� �d�Z�d�� �n�Z�d�l�h�j�� �a�Z�]�j�y�a�g�_�g�b�y�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u�� ���h�[�a�h�j��
�e�b�l�_�j�Z�l�m�j�u���� �������:�k�l�j�Z�o�Z�g�k�d�b�c�� �\�_�k�l�g�b�d�� �w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y. �± 2013. �± �‹  1 (23). �±                
�K�����������±192. 

https://elibrary.ru/contents.asp?id=34338385&selid=27486754
https://elibrary.ru/contents.asp?issueid=1813864
https://elibrary.ru/contents.asp?issueid=1813864&selid=28765153
http://elibrary.ru/contents.asp?issueid=1112291&selid=18897288


454 

6. Landes F.C., Inauen J., Ponce‐�&�D�Q�F�K�L�K�X�D�P�i�Q���-�������0�D�U�N�R�Z�V�N�L���.�������(�O�O�L�V���7�����.�����H�W���D�O�����'�R�H�V���L�Q�Y�R�O�Y�L�Q�J��
parents in soil sampling identify causes of child exposure to lead? A case study of community 

engagement in mining‐impacted towns in Peru. // GeoHealth. �± 2019. Vol. 3 (8). �± P. 218 �± 236. 

7. �H���k�m�o�h�i�m�l�g�u�o���l�_�j�j�b�l�h�j�b�y�o���:�j�d�l�b�q�_�k�d�h�c���a�h�g�u���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�����m�d�Z�a���I�j�_�a�b�^�_�g�l�Z���J�N��
�h�l�������f�Z�y�������������‹�����������������K�h�[�j�Z�g�b�_���a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z���J�N�����± 2014. �± �‹�����������q�Z�k�l�v��I). �± �K�l���������������� 

8. �D�j�Z�k�g�h�s�_�d�h�\�� �X���G���� �F�b�d�j�h�w�e�_�f�_�g�l�u�� �\�� �i�h�q�\�Z�o�� �i�k�_�\�^�h�l�Z�_�`�g�u�o�� �e�b�k�l�\�_�g�g�b�q�g�u�o�� �e�_�k�h�\��
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Abstract: D�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���H�O�H�P�H�Q�W�D�O���F�R�P�S�R�V�L�W�L�R�Q���R�I���K�X�P�D�Q�¶�V���E�L�R�O�R�J�L�F�D�O���I�O�X�L�G�V���L�V���D�Q��
important and urgent issue of risk assessment in hygienic studies. Examination of blood 

samples of children leaving in territories of the Russian Federation with different 

anthropogenic load was carried out for the content of vanadium, chromium, 

manganese, nickel, arsenic, cadmium and lead. The obtained data were compared with 

studies and reference levels used in Europe and the United States. The found 

concentrations didn`t exceed the US reference levels, but the chromium and nickel 

concentrations were higher than the European reference levels. Moreover, the 

concentrations of most of the studied elements exceeded the data of hygienic studies 

in Canada and Italy. 
Key words: Inductively coupled plasma mass spectrometry. Blood. Toxic chemical 

elements. Reference levels. Children population. 
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�: M, 3-6 

�e�_�l��n=350/ 
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(2017) 
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3, 

�: M, 3-6 

�e�_�l��n=150/ 
7-�����e�_�l����

n=55 
(2019-2020) 

�L�_�j�j�b�l�h�j�b�y 
4, 

�: M, 3-6 
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(2019-2020) 

�D�Z�g�Z�^�Z�� 
�: M, 
6-11 

�e�_�l�� 
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�B�l�Z�e�b�y����
AM, 

13-�������e�_�l 

�J�_�n�_�j�_�g�l�g�u�_���m�j�h�\�g�b 

SIVR 

Italy 
ALS 

Scandinavia Tietz N. 

51V 0,16 0,48/0,39 0,39/0,72 0,45/0,41 - 0,08 0,03-0,2 0,012-0,23 0,06-0,87 

53Cr 6,41 4,09/- 3,79/- - - 0,33 0,1-0,5 0,4-1,2 0,7-28,0 

55Mn 13,73 13,0/13,0 14,0/21,0 12,0/13,0 10,28 7,31 3-10 7,0-18,0 4,2-16,5 

60Ni 5,86 10,25/6,73 9,22/12,1 4,04/7,44 0,86 1,0 0,5-4 0,3-0,77 1,0-28,0 

75As 0,34 1,7/1,4 0,8/2,3 0,9/0,8 0,85 0,86 1-12 0,5-4,2 2,0-23,0 

111Cd 0,39 0,34/0,32 0,27/0,45 0,24/0,31 0,11 0,26 1-1,5 0,03-0,54 0-5 

208Pb 23,65 15,36/14,4 14,16/19,34 15,58/15,54 10,2 9,12 1-100 4-43 0-99 
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