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THE INFLUENCE OF EXOGENOUS AND ENDOGENOUS FACTORS ON 

CONGENITAL MALFORMATIONS . 
Antonov M.V., Kurganova E. V. 

Abstract: this work is devoted to study the influence of exogenous and endogenous factors on 
congenital malformations. Amid rising CDF in large industrial cities, this topic is very important, in 
connection with the need to improve methods of prediction and prevention of various forms of the 
CDF. 
Key words: exogenous, endogenous, CDF, heredity, pathology. 
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�g�_�k�d�h�e�v�d�h���m�k�e�h�\�g�u�c���o�Z�j�Z�d�l�_�j�����K���<�����;�h�q�d�h�\��\\�I�_�^�b�Z�l�j�b�y �± �������������‹���������k��������-70. 

3. �;�h�q�d�h�\���� �G���� �I���� �F�_�^�b�p�b�g�k�d�Z�y�� �]�_�g�_�l�b�d�Z���� �F�g�h�]�b�_���w�l�b�� �n�Z�d�l�h�j�u �f�h�]�m�l�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�k�y��
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BIOLOGICAL AND MORPHOLOGICAL FEATURES OF THE THREE -SPINED 
STICKLEBACK, GASTEROSTEUS ACULEATUS  LINNAEUS, 1758 OF THE KOLA 

PENINSULA 
Garmash M.V. 

Abstract: Morphological and biological features of the population of three-spined stickleback, 
Gasterosteus aculeatus (L., 1758) in the estuary of the river Tuloma, lake Venzin and lake Kulonga 
(Kola Peninsula). Discovered 4 morphotypes, which differ by the presence of the keel and side plates. 
Also the differences in the size-mass characteristics and certain plastic signs. As a result of the 
research we can conclude that the differences in the studied tehillah sticklebacks are explained by the 
adaptation to the lifestyle in their respective habitats. 
Key words: three-spined stickleback, Kola Peninsula, biology, morphology, side plates, plastic signs. 
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�\�u�y�\�e�_�g�u���\���j�Z�a�f�_�j�g�u�o���i�h�d�Z�a�Z�l�_�e�y�o�����l�Z�d�b�o���d�Z�d���^�e�b�g�Z���b���\�u�k�h�l�Z���l�_�e�Z�����^�e�b�g�Z���k�i�b�g�g�u�o���b���[�j�x�r�g�u�o��
�d�h�e�x�q�_�d�����^�e�b�g�Z���j�u�e�Z�����I�h�d�Z�a�Z�l�_�e�b���^�Z�g�g�u�o �i�j�b�a�g�Z�d�h�\���m���b�k�k�e�_�^�m�_�f�u�o���d�h�e�x�r�_�d���[�h�e�v�r�_���\���j�_�q�g�h�c��
�k�j�_�^�_�����q�_�f���\���h�a�_�j�g�h�c�� 

�<�� �j�_�a�m�e�v�l�Z�l�_�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �f�h�`�g�h�� �k�^�_�e�Z�l�v���\�u�\�h�^�u�� �h�� �l�h�f���� �q�l�h�� �j�Z�a�e�b�q�b�y�� �f�_�`�^�m��
�d�h�e�x�r�d�Z�f�b�� �h�a�_�j�� �<�_�g�a�b�g�� �b�� �D�m�e�h�g�]�Z���� �Z�� �l�Z�d�`�_�� �w�k�l�m�Z�j�b�y�� �j���L�m�e�h�f�u���� �Z �b�f�_�g�g�h���� �j�Z�a�e�b�q�b�y�� �\��
�d�h�e�b�q�_�k�l�\�_���i�e�Z�k�l�b�g���b���g�Z�e�b�q�b�_���d�b�e�y�����\���j�Z�a�f�_�j�g�h-�f�Z�k�k�h�\�u�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�o�����j�Z�a�g�u�o���j�Z�a�f�_�j�g�u�o��
�i�h�d�Z�a�Z�l�_�e�y�o�� �i�e�Z�k�l�b�q�_�k�d�b�o�� �i�j�b�a�g�Z�d�h�\�� �h�[�t�y�k�g�y�x�l�k�y�� �i�j�b�k�i�h�k�h�[�e�_�g�g�h�k�l�v�x�� �d�� �h�[�j�Z�a�m�� �`�b�a�g�b�� �\��
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���f�_�k�l�Z�o���h�[�b�l�Z�g�b�y�����Q�_�f���[�h�e�v�r�_���^�e�b�g�Z���b���\�u�k�h�l�Z���l�_�e�Z�����Z���l�Z�d�`�_���^�e�b�g�Z���k�i�b�g�g�u�o��
�b���[�j�x�r�g�u�o���d�h�e�x�q�_�d�����l�_�f���[�h�e�v�r�_���a�Z�s�b�l�Z���h�l���f�_�e�d�b�o���o�b�s�g�b�d�h�\�����q�l�h���m�\�_�e�b�q�b�\�Z�_�l���b�o �r�Z�g�k�u���g�Z��
�\�u�`�b�\�Z�g�b�_�����Q�_�f���f�_�g�v�r�_���i�e�Z�k�l�b�g���g�Z���l�_�e�_�����l�_�f���[�h�e�v�r�_���f�Z�g�_�\�j�_�g�g�h�k�l�v���m���j�u�[���b���f�_�g�v�r�_���f�Z�k�k�Z����
�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �m�� �d�h�e�x�r�_�d���� �h�[�b�l�Z�x�s�b�o�� �\�� �h�a�_�j�Z�o���� �_�k�l�v�� �\�h�a�f�h�`�g�h�k�l�v�� �[�u�k�l�j�_�_�� �k�i�j�y�l�Z�l�v�k�y�� �\��
�j�Z�k�l�b�l�_�e�v�g�h�k�l�b�����Z���m���d�h�e�x�r�_�d�����h�[�b�l�Z�x�s�b�o���\���i�_�e�Z�]�b�Z�e�_���j�_�d�b�����_�k�l�v���\�h�a�f�h�`�g�h�k�l�v���a�Z�s�b�l�b�l�v�k�y���h�l��
�f�_�e�d�b�o���o�b�s�g�b�d�h�\���a�Z���k�q�_�l���m�\�_�e�b�q�_�g�b�y���j�Z�a�f�_�j�h�\���l�_�e�Z�����[�j�x�r�g�u�o���b���k�i�b�g�g�u�o���d�h�e�x�q�_�d���� 
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�]�����:�j�f�Z�\�b�j 
�:�j�f�Z�\�b�j�k�d�b�c���=�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���I�_�^�Z�]�h�]�b�q�_�k�d�b�c���M�g�b�\�_�j�k�b�l�_�l�����:�=�I�M���� 

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

 
CHROMOSOMAL MUTATIONS  

Zaika E.S. 
Abstract:  chromosomal mutations are very common and can be dependent on completely different 
factors. Different abnormalities in the structure of the chromosomes have their specific names 
referred to in the article.  
Key words: chromosomes, mutation, chromosomal mutation, transposition, translocation, deletions, 
trisomy. 

 
�F�m�l�Z�p�b�y���± �k�l�h�c�d�h�_�� �b�a�f�_�g�_�g�b�_�� �]�_�g�h�l�b�i�Z���� �d�h�l�h�j�h�_�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �i�h�^�� �\�e�b�y�g�b�_�f��

�\�g�_�r�g�_�c�� �b�e�b�� �\�g�m�l�j�_�g�g�_�c�� �k�j�_�^�u���� �L�_�j�f�b�g�� �©�f�m�l�Z�p�b�y�ª�� �[�u�e�� �\�\�_�^�_�g�� �\�� ���������� �]�h�^�m�� �]�h�e�e�Z�g�^�k�d�b�f��
�[�h�l�Z�g�b�d�h�f�� �b�� �]�_�g�_�l�b�d�h�f�� �=�m�]�h�� �^�_�� �N�j�b�a�h�f�� �I�j�h�p�_�k�k�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �f�m�l�Z�p�b�c��
�g�Z�a�u�\�Z�_�l�k�y �f�m�l�Z�]�_�g�_�a���� 

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

�_�s�z���\������-�o���]�h�^�Z�o���;�,�;���\�_�d�Z�����Z���i�j�b�h�j�b�l�_�l���h�l�d�j�u�l�b�y���o�j�h�f�h�k�h�f���h�l�^�Z�x�l���j�Z�a�g�u�f���e�x�^�y�f�����G�h���]�h�^�h�f��
�h�l�d�j�u�l�b�y���o�j�h�f�h�k�h�f���k�q�b�l�Z�_�l�k�y �����������]�h�^�����Z���i�_�j�\�h�h�l�d�j�u�\�Z�l�_�e�_�f���y�\�e�y�_�l�k�y���a�g�Z�f�_�g�b�l�u�c���g�_�f�_�p�d�b�c��
�Z�g�Z�l�h�f���<�����N�e�_�f�b�g�]���� 

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

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

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �b�a�\�_�k�l�g�u�� �j�Z�a�e�b�q�g�u�_�� �f�m�l�Z�]�_�g�u���� �h�g�b�� �k�]�j�m�i�i�b�j�h�\�Z�g�u�� �\�� �l�Z�d�b�_�� �\�b�^�u��
�d�Z�d�� 

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

- �o�b�f�b�q�_�k�d�b�_�� ���Z�e�d�b�e�b�j�m�x�s�b�_�� �i�j�_�i�Z�j�Z�l�u���� �i�_�j�_�d�b�k�b���� �]�b�^�j�h�d�k�b�e�Z�f�b�g�u���� �Z�g�Z�e�h�]�b��
�h�k�g�h�\�Z�g�b�c���>�G�D�����k�h�e�b���l�y�`�_�e�u�o���f�_�l�Z�e�e�h�\�����g�_�d�h�l�h�j�u�_���Z�j�h�f�Z�l�b�q�_�k�d�b�_���k�h�_�^�b�g�_�g�b�y�����Z�e�d�Z�e�h�b�^�u����
�e�_�d�Z�j�k�l�\�_�g�g�u�_���i�j�_�i�Z�j�Z�l�u�����]�_�j�[�b�p�b�^�u���� 

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

�O�j�h�f�h�k�h�f�g�u�_���f�m�l�Z�p�b�b�� �i�h�^�j�Z�a�^�_�e�y�x�l�k�y�� �g�Z�� �l�Z�d�b�_�� �[�h�e�v�r�b�_�� �]�j�m�i�i�u�� �d�Z�d���� �g�Z�j�m�r�_�g�b�y��
�k�l�j�m�d�l�m�j�u���o�j�h�f�h�k�h�f�����g�Z�j�m�r�_�g�b�_���q�b�k�e�Z���o�j�h�f�h�k�h�f�� 

�D�� �o�j�h�f�h�k�h�f�g�u�f�� �g�Z�j�m�r�_�g�b�y�f���� �k�\�y�a�Z�g�g�u�f�� �k�� �g�Z�j�m�r�_�g�b�_�f�� �b�o�� �k�l�j�m�d�l�m�j�u�� �h�l�g�h�k�y�l�k�y����
�\�g�m�l�j�b�o�j�h�f�h�k�h�f�g�u�_���b���f�_�`�o�j�h�f�h�k�h�f�g�u�_���Z�[�[�_�j�Z�p�b�b�����h�l�d�e�h�g�_�g�b�y���h�l���g�h�j�f�u��- �g�Z�j�m�r�_�g�b�y������ 

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

�B�l�Z�d�����d�j�h�k�k�b�g�]�h�\�_�j���± �w�l�h���i�j�h�p�_�k�k���h�[�f�_�g�Z���m�q�Z�k�l�d�Z�f�b���]�h�f�h�e�h�]�b�q�g�u�o���o�j�h�f�h�k�h�f���\�h���\�j�_�f�y��
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AIR PURIFICATION AT THE ENTERPRISES OF THE MEAT INDUSTRY  

Lukin A .A., Chapligina O.S. 
Abstract. Currently, the food industry ranks the meat industry. At the enterprises, there are almost 
all types of harmful emissions. The article deals with the actualization of the introduction of new 
systems and methods of cleaning industrial air. 
Keywords: ecology, clean air, the meat industry, emissions. 
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STUDY OF THE ENZYME MECHANISM OF INTERACTION OF CATALYTIC 

ANTIBODIES AG AINST PHOSPHORORGANIC COMPOUNDS 
Mokrushina Yu.A., Pipiya S.O., Smirnov I.V. 

 
Abstract: Currently, antibodies are widely used in medicine and biotechnology due to their ability to 
specifically recognize and bind antigens. The ability to artificially create antibodies to the most 
diverse compounds that do not have a natural analogue is one of the reasons why this area of science 
attracts much attention. However, only on binding the functions of antibodies are not limited. At the 
end of the twentieth century, the ability of antibodies to biocatalysis was discovered, allowing them 
not only to bind, but also to destroy the antigen. 
Key words: enzymology, abzymes, antibody structure, antidotes, enzymatic activity. 
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APPEAL TO PROJECTING PROFESSIONAL TRAINING PROGRAMS IN A 

COMPETENT APPROACH CONDITIONS  
N. Ravochkin 

Abstract: The article is devoted to the consideration of the design of professional retraining programs 
in the system of additional professional education. The design of educational programs seems to be 
an adequate trend, emerging in connection with the transition from a knowledgeable paradigm to a 
competence paradigm. The latter requires a more detailed training of program listeners, since today 
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organization, especially the organization of additional professional education. 
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�I�j�h�_�d�l�b�j�h�\�Z�g�b�y�� �i�j�h�]�j�Z�f�f�� �k�m�s�_�k�l�\�_�g�g�h�� �i�h�\�u�r�Z�_�l�� �m�j�h�\�_�g�v�� �i�j�h�n�_�k�k�b�h�g�Z�e�b�a�f�Z��
�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �j�Z�[�h�l�g�b�d�h�\���� �y�\�e�y�y�k�v�� �d�Z�l�Z�e�b�a�Z�l�h�j�h�f�� �d�� �i�h�y�\�e�_�g�b�x�� �g�h�\�u�o���n�h�j�f�� �h�[�m�q�_�g�b�y�� �b��
�i�j�b�\�h�^�y�� �d�� �[�h�e�_�_�� �\�g�y�l�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�h�� �_�_�� �h�k�\�h�_�g�b�x���� �H�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y�� �i�j�h�]�j�Z�f�f�Z�� �^�e�y��
�^�h�e�`�g�Z���i�j�h�_�d�l�b�j�h�\�Z�l�v�k�y���k���m�q�_�l�h�f���i�h�l�j�_�[�g�h�k�l�_�c���p�_�e�_�\�h�c���Z�m�^�b�l�h�j�b�b�����d�Z�d���k�h�\�h�d�m�i�g�h�k�l�v���a�g�Z�g�b�c����
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�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �i�j�h�]�j�Z�f�f���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �i�_�j�_�i�h�^�]�h�l�h�\�d�b�� �^�e�y�� �w�l�h�c�� �p�_�e�_�\�h�c�� �Z�m�^�b�l�h�j�b�b����
�H�q�_�g�v���\�Z�`�g�h���b���b�o���k�h�h�l�\�_�l�k�l�\�b�_���a�Z�i�j�h�k�Z�f���h�^�g�h�]�h���b���[�h�e�_�_���i�h�l�j�_�[�b�l�_�e�_�c�����q�_�l�d�Z�y���n�h�j�f�m�e�b�j�h�\�d�Z����
�d�h�l�h�j�Z�y�� �^�h�e�`�g�Z�� �i�h�g�b�f�Z�l�v�k�y�� �b�� �j�Z�a�^�_�e�y�l�v�k�y�� �l�h�c�� �]�j�m�i�i�h�c�� �i�h�l�j�_�[�b�l�_�e�_�c���� �q�v�b�� �b�g�l�_�j�_�k�u�� �h�g�Z��
�^�h�e�`�g�Z���m�^�h�\�e�_�l�\�h�j�y�l�v�����k���i�h�^�q�_�j�d�g�m�l�h�c���m�g�b�d�Z�e�v�g�h�k�l�v�x���b���j�_�a�m�e�v�l�Z�l�h�f���h�[�m�q�_�g�b�y�� 
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ANALYSIS OF HEAVY METALS CONTENT IN THE LIVER OF MARSH FROGS 
INHABITI NG THE RIVER SAKMARA  

Romanova A. P., Umrihina V.V 
Abstract: The article is devoted to analysis of heavy metals content in the liver of marsh frogs, 
catching of animals which were carried out on three sections of the river Sakmara in the summer. The 
article also described the influence of some heavy metals on the organism of amphibians. 
Key words: Lake frog, liver, heavy metals, Sakmara river, biological assessment of environmental 
quality. 
 

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

�L�Z�[�e�b�p�Z������ �L�y�`�_�e�u�_���f�_�l�Z�e�e�u���\���i�_�q�_�g�b���h�a�_�j�g�u�o���e�y�]�m�r�_�d 

�G�h�f�_�j��
�h�[�j�Z�a�p�Z 

�K�h�^�_�j�`�Z�g�b�_���f�b�d�j�h�w�e�_�f�_�g�l�h�\���\���i�_�q�_�g�b�����f�]���d�] 
�F�_�^�v �P�b�g�d �K�\�b�g�_�p �D�Z�^�f�b�c �@�_�e�_�a�h 

1 36,9 26,1 4,4 1,77 40,8 
2 54,0 23,3 27,5 0,77 46,3 
3 76,3 82,4 15,0 0,49 32,6 
�I�_�j�\�Z�y�� �l�h�q�d�Z�� �h�l�[�h�j�Z�� �i�j�_�^�i�h�e�h�`�b�l�_�e�v�g�h�� �y�\�e�y�e�Z�k�v�� �h�l�g�h�k�b�l�_�e�v�g�h�� �q�b�k�l�h�c���� �q�l�h�� �b�� �[�u�e�h��

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

�<�l�h�j�h�c�� �m�q�Z�k�l�h�d�� �j�_�d�b�� �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�k�y�� �f�Z�d�k�b�f�Z�e�v�g�u�f�b�� �a�g�Z�q�_�g�b�y�f�b�� �k�h�^�_�j�`�Z�g�b�y�� �\��
�i�_�q�_�g�b�� �`�b�\�h�l�g�u�o�� �f�_�^�b���� �k�\�b�g�p�Z�� �b�� �`�_�e�_�a�Z���� �B�a�[�u�l�h�q�g�u�_�� �d�h�e�b�q�_�k�l�\�Z�� �w�l�b�o�� �l�y�`�_�e�u�o�� �f�_�l�Z�e�e�h�\��
�i�h�i�Z�^�Z�x�l���\���j�_�d�m���\���j�_�a�m�e�v�l�Z�l�_���i�h�k�l�m�i�e�_�g�b�y���a�Z�]�j�y�a�g�_�g�b�c���h�l���l�j�Z�k�k�u���n�_�^�_�j�Z�e�v�g�h�]�h���a�g�Z�q�_�g�b�y�����^�e�y��
�d�h�l�h�j�h�c �k�\�h�c�k�l�\�_�g�g�u�� �a�g�Z�q�b�l�_�e�v�g�u�_�� �i�h�l�h�d�b�� �l�j�Z�g�k�i�h�j�l�g�u�o�� �k�j�_�^�k�l�\���� �\�u�^�_�e�y�x�s�b�o�� �\�u�o�e�h�i�g�u�_��
�]�Z�a�u�� 
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THE CONTENT OF HEAVY METALS IN THE LIVER OF RANA RIDIBUNDA  
Romanova A. P., Umrihina V.V 

Abstract: The article is devoted to determination of the amount of heavy metals in the liver of Rana 
Ridibunda, the trapping of which was carried out at three points on the Ural river near the city of 
Orenburg. It examines the influence of some microelements in the organism of amphibians. 
Key words: Rana Ridibunda, the liver, heavy metals, copper, zinc, lead, cadmium, iron. 
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�L�j�_�l�b�c�� �b�k�k�e�_�^�m�_�f�h�c�� �m�q�Z�k�l�h�d�� �j�_�d�b�� �g�Z�o�h�^�b�e�k�y�� �\�� �i�j�h�f�u�r�e�_�g�g�h�f�� �j�Z�c�h�g�_�� �]�h�j�h�^�Z��
�H�j�_�g�[�m�j�]�Z�� �j�y�^�h�f�� �k�� �`�_�e�_�a�g�h�^�h�j�h�`�g�u�f�� �f�h�k�l�h�f���� �<�� �h�[�j�Z�a�p�_�� �i�_�q�_�g�b�� �`�b�\�h�l�g�u�o�� �k�� �^�Z�g�g�h�c�� �l�h�q�d�b��
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[3, �k�� 204]. 
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THE STUDY OF POLLUTION TRANSPORT ATMOSPHERIC AIR OF THE VILLAGE 

KANELOVSKOE CHERNOGORSKOGO EDGE  
Sazonova K.G., Plastun K.E. 

Abstract: the article is devoted to the study of air pollution in the village Kanelovskoe. Was carried 
out environmental monitoring, in which were identified the data used in further calculations to 
determine the amount of harmful substances discharged by vehicles into the atmosphere. 
Key words: pollution, atmosphere, atmospheric air, vehicle, exhaust gases, harmful substances. 
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�F�h�g�b�l�h�j�b�g�]���± �w�l�h�� �i�h�k�l�h�y�g�g�h�_���g�Z�[�e�x�^�_�g�b�_�� �a�Z�� �d�Z�d�b�f�b-�g�b�[�m�^�v�� �i�j�h�p�_�k�k�Z�f�b�� �^�e�y���h�p�_�g�d�b��
�b�o�� �k�h�k�l�h�y�g�b�y�� �b�� �i�j�h�]�g�h�a�h�\�� �j�Z�a�\�b�l�b�y���� �<�� �g�Z�r�_�f�� �k�e�m�q�Z�_��- �w�l�h�� �f�h�g�b�l�h�j�b�g�]�� �a�Z�]�j�y�a�g�_�g�b�y��
�Z�l�f�h�k�n�_�j�g�h�]�h���\�h�a�^�m�o�Z���\���k�l�Z�g�b�p�_���D�Z�g�_�e�h�\�k�d�h�c���D�j�Z�k�g�h�^�Z�j�k�d�h�]�h���d�j�Z�y�� 

�:�l�f�h�k�n�_�j�g�u�c�� �\�h�a�^�m�o���²  �w�l�h�� �i�j�b�j�h�^�g�Z�y�� �k�f�_�k�v�� �]�Z�a�h�\�� �i�j�b�a�_�f�g�h�]�h�� �k�e�h�y�� �Z�l�f�h�k�n�_�j�u����
�k�e�h�`�b�\�r�Z�y�k�y�� �\�� �o�h�^�_�� �w�\�h�e�x�p�b�b�� �A�_�f�e�b���� �H�g�� �y�\�e�y�_�l�k�y�� �k�Z�f�h�c�� �\�Z�`�g�h�c�� �`�b�a�g�_�h�[�_�k�i�_�q�b�\�Z�x�s�_�c��
�i�j�b�j�h�^�g�h�c�� �k�j�_�^�h�c���� �J�_�a�m�e�v�l�Z�l�u�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �h�^�g�h�a�g�Z�q�g�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h��
�l�h�f�����q�l�h���a�Z�]�j�y�a�g�_�g�b�_���\�h�a�^�m�o�Z���± �k�Z�f�u�c���f�h�s�g�u�c�����i�h�k�l�h�y�g�g�h���^�_�c�k�l�\�m�x�s�b�c���n�Z�d�l�h�j���\�h�a�^�_�c�k�l�\�b�y��
�g�Z�� �q�_�e�h�\�_�d�Z�� �b�� �h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m�� �>���@���� �:�l�f�h�k�n�_�j�g�u�c�� �\�h�a�^�m�o�� �i�j�h�g�b�d�Z�_�l�� �\�_�a�^�_���� �h�g�� �i�h�^�\�b�`�_�g����
�I�j�h�p�_�k�k�u���b���b�k�l�h�q�g�b�d�b���a�Z�]�j�y�a�g�_�g�b�y���Z�l�f�h�k�n�_�j�g�h�]�h���\�h�a�^�m�o�Z���j�Z�a�e�b�q�g�u�����I�h���i�j�h�b�k�o�h�`�^�_�g�b�x���h�g�b��
�i�h�^�j�Z�a�^�_�e�y�x�l�k�y���g�Z���Z�g�l�j�h�i�h�]�_�g�g�u�_���b���i�j�b�j�h�^�g�u�_�����K�j�_�^�b���Z�g�l�j�h�i�h�]�_�g�g�u�o���b�k�l�h�q�g�b�d�h�\���d���g�Z�b�[�h�e�_�_��
�h�i�Z�k�g�u�f�� �h�l�g�h�k�y�l�� �k�]�h�j�Z�g�b�_���l�h�i�e�b�\�Z�� �b�� �f�m�k�h�j�Z���� �b�k�i�u�l�Z�g�b�_�� �y�^�_�j�g�h�]�h�� �h�j�m�`�b�y���� �f�_�l�Z�e�e�m�j�]�b�y����
�o�b�f�b�q�_�k�d�b�_���i�j�h�b�a�\�h�^�k�l�\�Z���>���@���� 
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�I�j�h�p�_�k�k�u�� �]�h�j�_�g�b�y �b�]�j�Z�x�l���]�e�Z�\�g�m�x�� �j�h�e�v �\���h�[�j�Z�a�h�\�Z�g�b�b�� �a�Z�]�j�y�a�g�_�g�b�c �Z�l�f�h�k�n�_�j�u���� �<��
�d�Z�q�_�k�l�\�_�� �l�h�i�e�b�\�Z �g�Z�b�[�h�e�_�_���r�b�j�h�d�h�� �i�j�b�f�_�g�y�x�l �g�_�n�l�v���� �m�]�h�e�v�� �b���i�j�b�j�h�^�g�u�c�� �]�Z�a�����H�k�g�h�\�g�u�_��
�i�j�h�^�m�d�l�u�� �k�]�h�j�Z�g�b�y�� �l�h�i�e�b�\�Z �²  �^�b�h�d�k�b�^�� �b���h�d�k�b�^�� �m�]�e�_�j�h�^�Z���K�H������ �<���j�_�a�m�e�v�l�Z�l�_�� �h�d�b�k�e�_�g�b�y 
�i�j�b�f�_�k�_�c���� �k�h�^�_�j�`�Z�s�b�o�k�y�� �\�� �l�h�i�e�b�\�_���� �h�[�j�Z�a�m�x�l�k�y���h�d�k�b�^�u �k�_�j�u�� �b�� �Z�a�h�l�Z���� �<�k�_�� �\�u�^�_�e�_�g�g�u�_��
�\�_�s�_�k�l�\�Z���h�l�j�b�p�Z�l�_�e�v�g�h���\�e�b�y�x�l���g�Z���h�d�j�m�`�Z�x�s�b�c���f�b�j���>���@�� 

�>�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �m�j�h�\�g�y�� �a�Z�]�j�y�a�g�_�g�g�h�k�l�b�� �\�h�a�^�m�o�Z�� �\�� �k�l�Z�g�b�p�_�� �[�u�e�b�� �\�u�[�j�Z�g�u�� ���� �m�e�b�p�u�� �k��
�j�Z�a�e�b�q�g�h�c���b�g�l�_�g�k�b�\�g�h�k�l�v�x���^�\�b�`�_�g�b�y���� �M�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y�� �g�Z�o�h�^�b�l�k�y�� �i�j�b�� �\�t�_�a�^�_���\�� �k�l�Z�g�b�p�m�� �b��
�i�h�w�l�h�f�m�� �y�\�e�y�_�l�k�y�� �k�Z�f�h�c�� �a�Z�]�j�m�`�_�g�g�h�c�� �l�j�Z�g�k�i�h�j�l�h�f���� �M�e�b�p�Z�� �P�_�g�l�j�Z�e�v�g�Z�y���± �i�_�j�_�k�_�d�Z�_�l�� �m�e�b�p�m��
�I�b�h�g�_�j�k�d�m�x���� �a�Z�]�j�m�`�_�g�g�h�k�l�v�� �w�l�h�c�� �m�e�b�p�u�� �f�_�g�v�r�_���� �^�_�j�_�\�v�y�� �g�Z�� �g�_�c�� �k�h�o�j�Z�g�_�g�u���� �h�[�_�� �m�e�b�p�u�� �k��
�Z�k�n�Z�e�v�l�h�\�u�f�� �i�h�d�j�u�l�b�_�f�� �b�� �\�_�k�v �l�j�Z�g�k�i�h�j�l�� �k�� �g�b�o�� �j�Z�a�t�_�a�`�Z�_�l�k�y�� �i�h�� �m�e�b�p�Z�f�� �k�� �]�j�m�g�l�h�\�u�f��
�i�h�d�j�u�l�b�_�f�����M�e�b�p�u���J�h�a�Z-�E�x�d�k�_�f�[�m�j�]���b���D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y���y�\�e�y�x�l�k�y���]�j�m�g�l�h�\�u�f�b���^�h�j�h�]�Z�f�b�����b��
�\���^�h�`�^�e�b�\�m�x���i�h�]�h�^�m���l�j�Z�g�k�i�h�j�l�Z���g�Z���g�b�o���h�q�_�g�v���f�Z�e�h�����h�g�b���b���\���k�m�o�m�x���i�h�]�h�^�m���k�e�Z�[�h���a�Z�]�j�m�`�_�g�u����
�G�Z�[�e�x�^�_�g�b�y���a�Z���^�h�j�h�]�Z�f�b �i�j�h�\�h�^�b�e�b�k�v���\���l�_�q�_�g�b�_���j�Z�[�h�q�_�]�h���^�g�y���\���l�j�b���w�l�Z�i�Z�����m�l�j�h�f���k����45 �^�h����00, 
�\���h�[�_�^�_�g�g�h�_���\�j�_�f�y�� �k�� ����00 �^�h�� ����15 �b�� �\�_�q�_�j�h�f�� �k�� ����00 �^�h�� ����15���� �G�Z�� �d�Z�`�^�h�c�� �b�a���g�b�o�� �f�u���h�i�j�_�^�_�e�b�e�b��
�m�q�Z�k�l�h�d�� �^�h�j�h�]�b�� �i�j�h�l�y�`�_�g�g�h�k�l�v�x�� �������� �f���� �J�_�a�m�e�v�l�Z�l�u�� �h�i�j�_�^�_�e�_�g�b�y�� �b�g�l�_�g�k�b�\�g�h�k�l�b��
�Z�\�l�h�f�h�[�b�e�v�g�h�]�h���^�\�b�`�_�g�b�y���i�j�b�\�_�^�_�g�u���\���l�Z�[�e�b�p�_���‹���� 

�L�Z�[�e�b�p�Z���‹���� �B�g�l�_�g�k�b�\�g�h�k�l�v���Z�\�l�h�f�h�[�b�e�v�g�h�]�h���^�\�b�`�_�g�b�y�� 

�‹���i \�i �G�Z�a�\�Z�g�b�_���m�e�b�p�u �<�j�_�f�y �D�h�e�b�q�_�k�l�\�h���Z�\�l�h�l�j�Z�g�k�i�h�j�l�Z 

�F�h�l�h�p�b�d
�e�u�� 
�f�h�i�_�^�u 

�E�_�]�d�h�\�h�c 
�Z�\�l�h�l�j�Z�g�k
�i�h�j�l 

�=�j�m�a�h�\�h�c 
�[�_�g�a�b�g �>�b�a�_�e�v 

1 �D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y 745-800  4  1 
1300-1315 1 2  1 

1800-1815 

�b�l�h�]�h 
1 6  1 

2 12  3 
2 �I�b�h�g�_�j�k�d�Z�y 745-800 5 40 5 3 

1300-1315 3 22 3 3 

1800-1815 

�b�l�h�]�h 
6 38 6 1 

14 100 14 7 
3 �J�h�a�Z��- �E�x�d�k�_�f�[�m�j�] 745-800  5  2 

1300-1315 1 2  1 

1800-1815 

�b�l�h�]�h 
2 3 1  

3 10 1 3 
4 �P�_�g�l�j�Z�e�v�g�Z�y 745-800 3 11 2  

1300-1315 7 15  6 

1800-1815 
�b�l�h�]�h 

13 16  3 
23 42 2 9 

�J�Z�k�k�q�b�l�Z�e�b���h�[�s�b�c���i�m�l�v�����i�j�h�c�^�_�g�g�u�c���Z�\�l�h�l�j�Z�g�k�i�h�j�l�h�f���a�Z�������q�Z�k�����1�� 
S=N*100 

1) 56 +12=68, S� ������������ �������������f���± �m�e�b�p�Z���D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y 
2) 512+28=540, S=540 *100=54 ���������f- �m�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y 
3) 56+12=68, S=68*100=6 ���������f- �m�e�b�p�Z���J�h�a�Z-�E�x�d�k�_�f�[�m�j�] 
4) 268+36=304, S=304 *100=30 400 �f- �m�e�b�p�Z���P�_�g�l�j�Z�e�v�g�Z�y 

�J�Z�k�k�q�b�l�Z�e�b���d�h�e�b�q�_�k�l�\�h���l�h�i�e�b�\�Z�����k�`�b�]�Z�_�f�h�]�h���^�\�b�]�Z�l�_�e�y�f�b���Z�\�l�h�l�j�Z�g�k�i�h�j�l�Z�����>�e�y���[�_�g�a�b�g�h�\�u�o��- 
���������e���g�Z�������d�f���i�m�l�b�����^�e�y���^�b�a�_�e�v�g�u�o��- ���������e���g�Z�������d�f���i�m�l�b�� 
R=S*K  
�������5� ��������������������� ���������e���^�e�y �[�_�g�a�b�g�h�\�u�o���^�\�b�]�Z�l�_�e�_�c��- �m�e�b�p�Z���D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y 
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 R� ��������������������� ���������e���^�e�y���^�b�a�_�e�v�g�u�o���^�\�b�]�Z�l�_�e�_�c 
2) R=512*100*0,1=�����������e �^�e�y���[�_�g�a�b�g�h�\�u�o���^�\�b�]�Z�l�_�e�_�c��- �m�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y  
 R� ��������������������� �����������e���^�e�y���^�b�a�_�e�v�g�u�o���^�\�b�]�Z�l�_�e�_�c�� 
3) R� ��������������������� ���������e���^�e�y���[�_�g�a�b�g�h�\�u�o���^�\�b�]�Z�l�_�e�_�c��- �m�e�b�p�Z���J�h�a�Z��- �E�x�d�k�_�f�[�m�j�]  
 R� ��������������������� ���������e���^�e�y���^�b�a�_�e�v�g�u�o���^�\�b�]�Z�l�_�e�_�c 
4) R� ����������������������� �����������e���^�e�y���[�_�g�a�b�g�h�\�u�o���^�\�b�]�Z�l�_�e�_�c��- �m�e�b�p�Z���P�_�g�l�j�Z�e�v�g�Z�y 
 R� ��������������������� �����������e���^�e�y���^�b�a�_�e�v�g�u�o���^�\�b�]�Z�l�_�e�_�c  
�<�k�_�]�h���l�h�i�e�b�\�Z�� 
������������������� �����������e��- �m�e�b�p�Z���D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y�� 
2) 5120+1120=�����������e - �m�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y�� 
��������������������� �����������e��- �m�e�b�p�Z���J�h�a�Z-�E�x�d�k�_�f�[�m�j�] 
����������������������������� �����������e��- �m�e�b�p�Z���P�_�g�l�j�Z�e�v�g�Z�y 
�I�j�h�b�a�\�_�e�b�� �j�Z�k�q�_�l�u�� �i�h�� �h�i�j�_�^�_�e�_�g�b�x�� �d�h�e�b�q�_�k�l�\�Z�� �\�j�_�^�g�u�o�� �\�_�s�_�k�l�\���� �\�u�[�j�Z�k�u�\�Z�_�f�u�o�� �\��
�Z�l�f�h�k�n�_�j�m�����D�h�e�b�q�_�k�l�\�h���\�u�^�_�e�_�g�g�h�]�h���K�H�����_�k�e�b���_�]�h���\�u�^�_�e�y�_�l�k�y���g�Z�������d�f��- ���������e���^�e�y���[�_�g�a�b�g�h�\�u�o��
�^�\�b�]�Z�l�_�e�_�c�����^�e�y���^�b�a�_�e�v�g�u�o���^�\�b�]�Z�l�_�e�_�c���\���������j�Z�a���f�_�g�v�r�_���� 
1) 5,600 *0,6=3 ���������e ���������������������������� �����������e��- �m�e�b�p�Z���D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y 
���������������������������� �������������e ������������������������������ �����������e��- �m�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y 
3) 5,600 *0,6=3 ���������e 1,200*0,6 / ����� �����������e��- �m�e�b�p�Z���J�h�a�Z- �E�x�d�k�_�f�[�m�j�] 
������������������������������ �������������e 3,600 * 0,6 / 14=�����������e��- �m�e�b�p�Z���P�_�g�l�j�Z�e�v�g�Z�y 
�D�h�e�b�q�_�k�l�\�h�� �\�u�^�_�e�_�g�g�h�]�h�� �K�H�� �g�Z�� �m�e�b�p�_�� �P�_�g�l�j�Z�e�v�g�h�c�� �[�h�e�v�r�_���i�h�� �^�b�a�_�e�v�g�u�f�� �^�\�b�]�Z�l�_�e�y�f���� �_�k�e�b��
�k�j�Z�\�g�b�l�v���k���^�j�m�]�b�f�b���m�e�b�p�Z�f�b�����l�Z�d���d�Z�d���i�h���g�_�c���i�j�h�_�a�`�Z�_�l���[�h�e�v�r�_���]�j�m�a�h�\�u�o���f�Z�r�b�g���k���^�b�a�_�e�v�g�u�f�b��
�^�\�b�]�Z�l�_�e�y�f�b�����g�h���i�j�b���w�l�h�f���f�_�g�v�r�_�����q�_�f���g�Z���m�e�b�p�_���I�b�h�g�_�j�k�d�h�c���i�h���[�_�g�a�b�g�h�\�u�f���^�\�b�]�Z�l�_�e�y�f�����I�h��
�m�e�b�p�_���I�b�h�g�_�j�k�d�h�c���k�Z�f�u�c���[�h�e�v�r�h�c���i�h�l�h�d���Z�\�l�h�l�j�Z�g�k�i�h�j�l�Z���� 
�J�Z�k�q�_�l���\�u�^�_�e�_�g�g�u�o���m�]�e�_�\�h�^�h�j�h�^�h�\���\���Z�l�f�h�k�n�_�j�m���± �K�o�G�m - ���������e���g�Z�������d�f�� 
1) 5,600 *0,6=3 �����������e�������������������������������� �����������e���± �m�e�b�p�Z���D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y 
2) 51,200* 0,6=�������������e�� ������������������������������ �����������e���± �m�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y 
3) 5,600 *0,6=3 �����������e�������������������������������� �����������e���± �m�e�b�p�Z���J�h�a�Z-�E�x�d�k�_�f�[�m�j�] 
������������������������������ �������������e������������������������������������ �����������e���± �m�e�b�p�Z���P�_�g�l�j�Z�e�v�g�Z�y 
�I�h�� �d�h�e�b�q�_�k�l�\�m�� �\�u�[�j�h�r�_�g�g�u�o�� �\�� �Z�l�f�h�k�n�_�j�m�� �j�Z�a�e�b�q�g�u�o�� �m�]�e�_�\�h�^�h�j�h�^�h�\�� �[�_�g�a�b�g�h�\�u�f�b��
�^�\�b�]�Z�l�_�e�y�f�b��- �e�b�^�b�j�m�_�l�� �m�e�b�p�Z�� �I�b�h�g�_�j�k�d�Z�y���� �Z�� �i�h�� �^�b�a�_�e�v�g�u�f���± �m�e�b�p�Z�� �P�_�g�l�j�Z�e�v�g�Z�y�� ���i�h�� �g�_�c��
�[�h�e�v�r�_���\�k�_�]�h���i�j�h�_�a�`�Z�_�l���l�j�Z�d�l�h�j�h�\�����D�Z�f�:�A�h�\�����l�Z�d���d�Z�d���l�Z�f���g�Z�o�h�^�b�l�k�y���n�_�j�f�_�j�k�d�h�_���o�h�a�y�c�k�l�\�h���� 
�J�Z�k�k�q�b�l�Z�e�b���\�u�^�_�e�_�g�g�u�c���h�d�k�b�^��NO2 �± ���������e���g�Z�������d�f�� 
������������������������ �����������e������������������������������ �������������e��- �m�e�b�p�Z���D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y 
2) 51,2 * 0,4=�������������e���������������������������� �����������e��- �m�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y 
������������������������ �����������e������������������������������ �������������e��- �m�e�b�p�Z���J�h�a�Z-�E�x�d�k�_�f�[�m�j�] 
�������������������������� �������������e�������������������������������� ���������e��- �m�e�b�p�Z���P�_�g�l�j�Z�e�v�g�Z�y 

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

�J�_�a�m�e�v�l�Z�l�u���\�k�_�o���i�j�h�b�a�\�_�^�_�g�g�u�o���j�Z�g�_�_���j�Z�k�q�_�l�h�\���f�u���h�n�h�j�f�b�e�b���\���\�b�^�_���l�Z�[�e�b�p�u���‹���� 
�L�Z�[�e�b�p�Z���‹���� �J�Z�k�q�_�l���d�h�e�b�q�_�k�l�\�Z���\�j�_�^�g�u�o���\�_�s�_�k�l�\�����\�u�[�j�Z�k�u�\�Z�_�f�u�o���l�j�Z�g�k�i�h�j�l�h�f���\��
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�[ �_ �g �a �b �g �^ �b �a �_ �e �v �K�H�����e�� �K �o �G���m ���e�� NO2 ���e�� 
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1 �D�h�f�f�m�g�b�k�l�b�q�_�k
�d�Z�y 

56 12 6800 1040 3,36 0,05 3,36 0,05 2,24 0,034 

2 �I�b�h�g�_�j�k�d�Z�y 51
2 

28 5400
0 

6240 30,7
2 

0,12 30,72 0,12 20,4
8 

0,08 

3 �J�h�a�Z�� - 
�E�x�d�k�_�f�[�m�j�] 

56 12 6800 1040 3,36 0,05 3,36 0,05 2,24 0,034 

4 �P�_�g�l�j�Z�e�v�g�Z�y 26
8 

36 3040
0 

4120 16,0
8 

0,15
4 

16,08 0,15
4 

10,7
2 

0,1 

�F�u�� �j�_�r�b�e�b�� �j�Z�k�k�q�b�l�Z�l�v���� �d�Z�d�h�_�� �d�h�e�b�q�_�k�l�\�h�� �^�_�j�_�\�v�_�\�� �i�h�f�h�`�_�l�� �k�l�Z�g�b�p�_�� �\�_�j�g�m�l�v�� �[�u�e�h�_��
�[�e�Z�]�h�i�h�e�m�q�b�_���k�\�h�b�o���`�b�l�_�e�_�c�� 
�H�^�b�g���[�m�d���i�_�j�_�j�Z�[�Z�l�u�\�Z�_�l���a�Z���q�Z�k�����������d�]���K�H�����Z���k�d�h�e�v�d�h���h�g���i�_�j�_�j�Z�[�h�l�Z�_�l���a�Z���k�m�l�d�b���� 
���������������� �������d�]�����:���k�d�h�e�v�d�h���i�h�l�j�_�[�m�_�l�k�y���^�_�j�_�\�v�_�\���g�Z���m�e�b�p�_���I�b�h�g�_�j�k�d�Z�y�" 
�I�m�k�l�v�����������Z�\�l�h�f�Z�r�b�g k=270, t� ���������q�Z�k�Z�����k�j�_�^�g�y�y���k�d�h�j�h�k�l�v��v� �������d�f���q�� 
�I�m�l�v���6� v��W� �������������� ���������d�f�� 
�F�Z�k�k�Z���K�H m=R co*n� �����d�f��������]���d�f���������� ���������������]� �����������d�]���a�Z���������f�b�g�m�l�����a�Z�����q�Z�k- ���������d�]�����]�^�_��R 
co� �����]���d�f- �b�a���l�Z�[�e�b�p�u�� 
�<�h�a�v�f�_�f���\�j�_�f�y���k����00 �m�l�j�Z���^�h������00 �\�_�q�_�j�Z��- �������q�Z�k�h�\������������������ �����������d�] 
�G�Z�c�^�_�f���d�h�e�b�q�_�k�l�\�h���^�_�j�_�\�v�_�\���������������d�]�������������d�]��� �������^�_�j�_�\�v�_�\���k�i�h�k�h�[�g�u���h�[�_�a�\�j�_�^�b�l�v���\�u�[�j�h�k�u���K�H��
�\���Z�l�f�h�k�n�_�j�m�����Z���g�Z���m�e�b�p�_���g�b���h�^�g�h�]�h���^�_�j�_�\�Z�����k�l�Z�j�u�_���k�i�b�e�b�e�b�����Z���g�h�\�u�o���g�b�d�l�h���g�_���i�h�k�Z�^�b�e�� 
�G�Z���m�e�b�p�_���P�_�g�l�j�Z�e�v�g�Z�y���g�_�h�[�o�h�^�b�f�h���i�h�k�Z�^�b�l�v�� 
�i� ���������l� ���������q�Z�k�Z  
�I�m�l�v- S=v��W� �������������� ���������d�f 
�F�Z�k�k�Z���K�H m=R co*n� �������d�f����������]���d�f���������� �����������]� �������������d�]���a�Z���������f�b�g�m�l�����a�Z�����q�Z�k- �������������d�]�� 
�<�h�a�v�f�_�f���\�j�_�f�y���k����00 �m�l�j�Z���^�h������00 �\�_�q�_�j�Z��- �������q�Z�k�h�\�����������������d�]��������q�Z�k� ���������������d�] 
���������������d�]������� �������^�_�j�_�\�v�_�\�����M�q�b�l�u�\�Z�y�����q�l�h���g�Z���m�e�b�p�_���P�_�g�l�j�Z�e�v�g�h�c���g�_���\�k�_���^�_�j�_�\�v�y���m�g�b�q�l�h�`�_�g�u����
�\�h�a�^�m�o�� �l�Z�f�� �g�Z�f�g�h�]�h�� �q�b�s�_���� �M�e�b�p�u�� �D�h�f�f�m�g�b�k�l�b�q�_�k�d�Z�y�� �b�� �J�h�a�Z-�E�x�d�k�_�f�[�m�j�]�� �a�_�e�_�g�u�_���� �k�\�h�b�o��
�^�_�j�_�\�v�_�\�� �g�_�� �l�_�j�y�e�b���� �^�u�r�b�l�k�y�� �`�b�l�_�e�y�f�� �w�l�b�o�� �m�e�b�p�� �g�Z�f�g�h�]�h�� �e�_�]�q�_���� �q�_�f�� �`�b�l�_�e�y�f�� �m�e�b�p�u��
�I�b�h�g�_�j�k�d�Z�y��  

�<�u�[�j�Z�k�u�\�Z�_�f�u�c�� �\�� �Z�l�f�h�k�n�_�j�m�� �m�]�e�_�d�b�k�e�u�c�� �]�Z�a�� �h�[�e�Z�^�Z�_�l�� �h�k�h�[�_�g�g�h�k�l�v�x�� �i�j�h�i�m�k�d�Z�l�v��
�d�h�j�h�l�d�h�\�h�e�g�h�\�h�_�� �k�h�e�g�_�q�g�h�_�� �b�a�e�m�q�_�g�b�_�� �b�� �a�Z�^�_�j�`�b�\�Z�l�v�� �h�l�j�Z�`�_�g�g�h�_�� �h�l�� �A�_�f�e�b�� �l�_�i�e�h�\�h�_��
�b�a�e�m�q�_�g�b�_���� �W�l�h���h�q�_�g�v�� �k�b�e�v�g�h�� �\�e�b�y�_�l�� �g�Z�� �l�_�i�e�h�\�h�c�� �[�Z�e�Z�g�k�� �Z�l�f�h�k�n�_�j�u���� �\�u�a�u�\�Z�y�� �_�_�� �g�Z�]�j�_�\�Z�g�b�_��
�>���@���� �F�Z�k�r�l�Z�[�u �b�� �i�h�k�e�_�^�k�l�\�b�y�� �\�e�b�y�g�b�y�� �w�l�h�]�h�� �l�_�i�e�Z�� �i�h�d�Z�� �_�s�_�� �^�h�� �d�h�g�p�Z�� �g�_�� �b�a�m�q�_�g�u���� �g�h��
�l�_�f�i�_�j�Z�l�m�j�Z�� �\�h�a�^�m�o�Z�� �d�j�m�i�g�u�o�� �]�h�j�h�^�h�\�� �\�u�r�_�� �g�Z�� ��-40�K�� �k�j�_�^�g�_�c�� �l�_�f�i�_�j�Z�l�m�j�u�� �^�e�y�� �^�Z�g�g�h�]�h��
�j�_�]�b�h�g�Z�����A�Z�]�j�y�a�g�_�g�b�_���b���a�Z�i�u�e�_�g�b�_���Z�l�f�h�k�n�_�j�u���^�Z�x�l���i�j�h�l�b�\�h�i�h�e�h�`�g�u�c���w�n�n�_�d�l�����q�Z�k�l�b�q�d�b���i�u�e�b��
�w�d�j�Z�g�b�j�m�x�l�� �k�h�e�g�_�q�g�h�_�� �b�a�e�m�q�_�g�b�_���� �m�f�_�g�v�r�Z�x�l�� �g�Z�]�j�_�\�Z�g�b�_���� �<�e�b�y�g�b�_�� �\�k�_�o�� �w�l�b�o�� �n�Z�d�l�h�j�h�\�� �g�Z��
�b�a�f�_�g�_�g�b�_�� �d�e�b�f�Z�l�Z�� �\�� �p�_�e�h�f���� �h�q�_�\�b�^�g�h�� �<�u�k�h�d�h�_�� �k�h�^�_�j�`�Z�g�b�_�� �h�d�k�b�^�Z�� �Z�a�h�l�Z�� �\�� �\�h�a�^�m�o�_�� �f�h�`�_�l��
�i�Z�]�m�[�g�h�� �\�e�b�y�l�v�� �g�Z�� �j�Z�k�l�_�g�b�y�� �\�� �\�b�^�_�� �©�d�b�k�e�h�l�g�h�]�h�ª�� �^�h�`�^�y���� �A�Z�]�j�y�a�g�_�g�b�_�� �\�h�a�^�m�o�Z�� �k�h�a�^�Z�_�l��
�k�_�j�v�_�a�g�m�x���m�]�j�h�a�m���a�^�h�j�h�\�v�x���q�_�e�h�\�_�d�Z���b���\���p�_�e�h�f���q�_�e�h�\�_�q�_�k�l�\�Z�� �I�h�^���\�h�a�^�_�c�k�l�\�b�_�f���b�g�l�_�g�k�b�\�g�h�]�h��
�k�h�e�g�_�q�g�h�]�h���h�[�e�m�q�_�g�b�y���\�j�_�^�g�u�_���\�_�s�_�k�l�\�Z���\�u�o�e�h�i�g�u�o���]�Z�a�h�\���\�k�l�m�i�Z�x�l���\���j�_�Z�d�p�b�x���^�j�m�]���k���^�j�m�]�h�f����
�h�[�j�Z�a�m�y���\�u�k�h�d�h�l�h�d�k�b�q�g�u�_���k�h�_�^�b�g�_�g�b�y���>���@�� 
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�A�Z�d�e�x�q�_�g�b�_ 

�:�g�Z�e�b�a�b�j�m�y���i�h�e�m�q�_�g�g�u�_���j�_�a�m�e�v�l�Z�l�u���b���l�Z�[�e�b�p�u���f�h�`�g�h���k�^�_�e�Z�l�v���k�e�_�^�m�x�s�b�_���\�u�\�h�^�u�����i�h 
�\�k�_�f���m�e�b�p�Z�f���i�j�h�_�a�`�Z�_�l���[�h�e�v�r�_���e�_�]�d�h�\�h�]�h���Z�\�l�h�l�j�Z�g�k�i�h�j�l�Z�����h�k�h�[�_�g�g�h���i�h���m�e�b�p�_���I�b�h�g�_�j�k�d�h�c���± 
���������Z�\�l�h�f�h�[�b�e�_�c���\���q�Z�k�����^�b�a�_�e�v�g�u�_���^�\�b�]�Z�l�_�e�b���\�u�[�j�Z�k�u�\�Z�x�l���[�h�e�v�r�h�_���d�h�e�b�q�_�k�l�\�h���h�d�k�b�^�Z���Z�a�h�l�Z����
�g�h���f�Z�e�h���m�]�Z�j�g�h�]�h���]�Z�a�Z�����^�\�b�]�Z�l�_�e�b�����j�Z�[�h�l�Z�x�s�b�_���g�Z���[�_�g�a�b�g�_�����\�u�[�j�Z�k�u�\�Z�x�l���\���Z�l�f�h�k�n�_�j�m���f�g�h�]�h��
�m�]�e�_�\�h�^�h�j�h�^�h�\�� �b�� �m�]�Z�j�g�h�]�h���]�Z�a�Z���� �a�Z�l�h�� �g�Z�f�g�h�]�h���f�_�g�v�r�_���h�d�k�b�^�Z�� �Z�a�h�l�Z���� �E�b�^�b�j�m�x�s�_�_�� �i�h�e�h�`�_�g�b�_��
�i�h���a�Z�]�Z�a�h�\�Z�g�g�h�k�l�b���a�Z�g�b�f�Z�_�l���m�e�b�p�Z���I�b�h�g�_�j�k�d�Z�y�����l�Z�d���d�Z�d���h�g�Z���j�Z�k�i�h�e�h�`�_�g�Z���i�j�b���\�t�_�a�^�_���\���k�l�Z�g�b�p�m��
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THE EFFECT OF BIGUANIDINE DERIVATIVES ON GLUCOSE -6-PHOSPHATE 

DEHYDROGENASE AND NADP-ISOSITRATE DEHYDROGENASE  ACTIVITY IN 
TUSSUES OF RATS WITH HYPERGLYCEMIA  

Skliarova E.I., Popova T.N., Shylgin K.K., Beliavskaia I.V., Davidova D.A,  
Morozova E. A. 

Abstract: a study of activities of glucose-6-phosphate dehydrogenase (G6PDH) and NADP-isositrate 
dehydrogenase (NADP-IDG) in the liver, kidney, heart and blood serum of rats with hyperglycemia 
caused by the introduction of streptozocin on the background of a fatty diet and the introduction of 
N-[imino(1-piperidinyl)methyl]guanidine (NIPMG) and 1,3-dimethyl 5- 
[(carbamidomethylation)amino]benzene-1,3-dicarboxylate (DCB) has been conducted. With the 
development of pathology observed decrease of G6PDH activity and increase of NADP-IDG activity. 
Administration to rats with hyperglycemia the biguanide a led to changes in the activity of the 
investigated enzymes in all tissues to the control side. 
Key words: hyperglycemia, oxidative stress, glucose-6-phosphate dehydrogenase, NADP-isositrate 
dehydrogenase, biguanidine derivatives. 
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�d�e�x�q�_�\�u�o�� �i�h�k�l�Z�\�s�b�d�h�\�� �\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�u�o�� �w�d�\�b�\�Z�e�_�g�l�h�\�� �^�e�y�� �j�Z�[�h�l�u��
�]�e�m�l�Z�l�b�h�g�i�_�j�h�d�k�b�^�Z�a�g�h�c���]�e�m�l�Z�l�b�h�g�j�_�^�m�d�l�Z�a�g�h�c�� ���=�I���=�J���� �:�H�K���� �D�j�h�f�_�� �l�h�]�h���� �^�h�i�h�e�g�b�l�_�e�v�g�u�f��
�b�k�l�h�q�g�b�d�h�f�� �G�:�>�N�G���f�h�`�_�l�� �[�u�l�v�� �j�_�Z�d�p�b�y���h�d�b�k�e�b�l�_�e�v�g�h�]�h�� �^�_�d�Z�j�[�h�d�k�b�e�b�j�h�\�Z�g�b�y�� �b�a�h�p�b�l�j�Z�l�Z��
�^�h�� ��-�h�d�k�h�]�e�m�l�Z�j�Z�l�Z���� �d�Z�l�Z�e�b�a�b�j�m�_�f�Z�y�� �G�:�>�N-�B�>�=�� �>���@���� �H�^�g�Z�d�h���� �q�Z�k�l�h�� �\�� �m�k�e�h�\�b�y�o�� �i�Z�l�h�e�h�]�b�b�����\��
�l�h�f�� �q�b�k�e�_�� �b�� �i�j�b�� �]�b�i�_�j�]�e�b�d�_�f�b�b���� �k�h�[�k�l�\�_�g�g�u�o�� �Z�g�l�b�h�d�k�b�^�Z�g�l�g�u�o�� �j�_�a�_�j�\�h�\�� �h�j�]�Z�g�b�a�f�Z��
�h�d�Z�a�u�\�Z�_�l�k�y���g�_�^�h�k�l�Z�l�h�q�g�h�� 

�>�e�y�� �e�_�q�_�g�b�y�� �b�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �^�Z�g�g�h�]�h�� �a�Z�[�h�e�_�\�Z�g�b�y �f�h�`�g�h�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v��
�[�b�]�m�Z�g�b�^�b�g�h�\�u�_���i�j�h�b�a�\�h�^�g�u�_�����h�[�e�Z�^�Z�x�s�b�_���r�b�j�h�d�b�f���k�i�_�d�l�j�h�f���[�b�h�e�h�]�b�q�_�k�d�h�c���Z�d�l�b�\�g�h�k�l�b�� �<��
�w�l�h�c�� �k�\�y�a�b���� �Z�d�l�m�Z�e�v�g�h�c�� �a�Z�^�Z�q�_�c�� �y�\�e�y�_�l�k�y�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�h�a�^�_�c�k�l�\�b�y�� �k�b�g�l�_�l�b�q�_�k�d�b�o��
�i�j�h�b�a�\�h�^�g�u�o�� �[�b�]�m�Z�g�b�^�Z��- N-�>�b�f�b�g�h����-�i�b�i�_�j�b�^�b�g�b�e���f�_�l�b�e�@�]�m�Z�g�b�^�b�g�Z�� ���G�B�I�F�=���� �b��1,3-
�^�b�f�_�l�b�e�� ��-�>���d�Z�j�[�Z�f�b�f�b�^�Z�f�b�^�h�f�_�l�Z�g�b�f�b�^�h�b�e���Z�f�b�g�h�@�[�_�g�a�h�e-1,3-�^�b�d�Z�j�[�h�d�k�b�e�Z�l�Z�� ���>�D�;������ �g�Z��
�k�\�h�[�h�^�g�h�j�Z�^�b�d�Z�e�v�g�u�c�� �]�h�f�_�h�k�l�Z�a�� �\�� �l�d�Z�g�y�o�� �d�j�u�k�� �i�j�b�� �]�b�i�_�j�]�e�b�d�_�f�b�b���� �W�l�b�� �\�_�s�_�k�l�\�Z�� �[�u�e�b��
�h�l�h�[�j�Z�g�u���k���i�h�f�h�s�v�x���i�j�h�]�j�Z�f�f�u���i�j�h�]�g�h�a�Z���©�k�l�j�m�d�l�m�j�Z-�k�\�h�c�k�l�\�h�ª��PASS (Prediction of Activity 
�6�S�H�F�W�U�D�� �I�R�U�� �6�X�E�V�W�D�Q�F�H�V������ �d�Z�d�� �i�j�_�^�i�h�e�Z�]�Z�_�f�u�_�� �Z�g�l�b�h�d�k�b�^�Z�g�l�u�� �k�� �Z�g�l�b�^�b�Z�[�_�l�b�q�_�k�d�h�c�� �b��
�d�Z�j�^�b�h�i�j�h�l�_�d�l�h�j�g�h�c���Z�d�l�b�\�g�h�k�l�v�x���>���@�� 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �K�>���� �b�g�^�m�p�b�j�h�\�Z�e�b�� �\�\�_�^�_�g�b�_�f�� �k�l�j�_�i�l�h�a�h�p�b�g�Z�� �\�� �^�h�a�_�� ���� �f�]�� �\��
�h�[�t�z�f�_�����������f�e���p�b�l�j�Z�l�g�h�]�h���[�m�n�_�j�Z�����j�G�����������������j�Z�a���\���g�_�^�_�e�x���\���l�_�q�_�g�b�_����-�o���g�_�^�_�e�v���d�j�u�k�Z�f�����d�h�l�h�j�u�o��
�f�_�k�y�p�� �^�_�j�`�Z�e�b�� �g�Z�� �`�b�j�h�\�h�c�� �^�b�_�l�_���� �q�l�h�� �\�u�a�u�\�Z�e�h�� �\�u�j�Z�`�_�g�g�u�c�� �]�b�i�_�j�]�e�b�d�_�f�b�q�_�k�d�b�c���w�n�n�_�d�l����
�h�[�m�k�e�h�\�e�_�g�g�u�c���k�g�b�`�_�g�b�_�f���q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b���l�d�Z�g�_�c���d���b�g�k�m�e�b�g�m���>���@�� 

�<�� �d�Z�q�_�k�l�\�_�� �h�[�t�_�d�l�Z�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b�k�i�h�e�v�a�h�\�Z�e�b�k�v�� �k�Z�f�p�u�� �[�_�e�u�o�� �e�Z�[�h�j�Z�l�h�j�g�u�o�� �d�j�u�k��
�f�Z�k�k�h�c��������-���������]�����@�b�\�h�l�g�u�_���[�u�e�b���j�Z�a�^�_�e�_�g�u���g�Z�������w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_���]�j�m�i�i�u�����������d�h�g�l�j�h�e�v�g�u�_��
�`�b�\�h�l�g�u�_����n=15); 2) �`�b�\�h�l�g�u�_���k���]�b�i�_�j�]�e�b�d�_�f�b�_�c�����\�u�a�\�Z�g�g�h�c���\�\�_�^�_�g�b�_�f���k�l�j�_�i�l�h�a�h�p�b�g�Z���i�h�k�e�_��
�`�b�j�h�\�h�c�� �^�b�_�l�u�� ��n� ���������� ������ �d�j�u�k�u�� �k�� �]�b�i�_�j�]�e�b�d�_�f�b�_�c���� �d�h�l�h�j�u�f�� �\�\�h�^�b�e�b�� �G�B�I�F�=��
�\�g�m�l�j�b�[�j�x�r�b�g�g�h���\���^�h�a�_���������f�]���d�]���f�Z�k�k�u���l�_�e�Z�������j�Z�a���\���k�m�l�d�b���g�Z���i�j�h�l�y�`�_�g�b�b���i�h�k�e�_�^�g�_�c���g�_�^�_�e�b��
�w�d�k�i�_�j�b�f�_�g�l�Z���� ������ �d�j�u�k�u���� �d�h�l�h�j�u�f�� �i�h�� �l�h�c�� �`�_�� �k�o�_�f�_�� �\�\�h�^�b�e�b�� �>�D�;�� �\�� �^�h�a�_�� ������ �f�]���d�]�� �f�Z�k�k�u��
�`�b�\�h�l�g�h�]�h���� �D�j�u�k�� �\�k�_�o�� �]�j�m�i�i�� �k�h�^�_�j�`�Z�e�b�� �g�Z�� �k�l�Z�g�^�Z�j�l�g�h�f�� �j�_�`�b�f�_�� �\�b�\�Z�j�b�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��
�i�j�Z�\�b�e�Z�f�b���]�m�f�Z�g�g�h�]�h���h�[�j�Z�s�_�g�b�y���k���`�b�\�h�l�g�u�f�b�����Q�_�j�_�a�������g�_�^�_�e�v���i�h�k�e�_���g�Z�q�Z�e�Z���b�g�^�m�p�b�j�h�\�Z�g�b�y��
�K�>���� �g�Z�j�d�h�l�b�a�b�j�h�\�Z�g�g�u�o�� �`�b�\�h�l�g�u�o�� �m�f�_�j�s�\�e�y�e�b�� �b�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �^�e�y�� �^�Z�e�v�g�_�c�r�b�o��
�b�k�k�e�_�^�h�\�Z�g�b�c�� 

�>�e�y�� �i�h�e�m�q�_�g�b�y�� �]�h�f�h�]�_�g�Z�l�Z�� �g�Z�\�_�k�d�m�� �i�_�q�_�g�b���� �i�h�q�_�d�� �b�� �k�_�j�^�p�Z�� �d�j�u�k�� �]�h�f�h�]�_�g�b�a�b�j�h�\�Z�e�b�� �k��
�h�o�e�Z�`�^�_�g�g�h�c�� �k�j�_�^�h�c�� �\�u�^�_�e�_�g�b�y�� ������ �f�F�� �l�j�b�k-�+�&�O�� �[�m�n�_�j���� �j�G�� ���������� �k�h�^�_�j�`�Z�s�b�c�� ���� �f�F�� �W�>�L�:����
1% ��-�f�_�j�d�Z�i�l�h�w�l�Z�g�h�e�Z�����\���k�h�h�l�g�h�r�_�g�b�b�������������^�e�y���i�_�q�_�g�b���������������������^�e�y���i�h�q�_�d�����b�������������^�e�y���k�_�j�^�p�Z������
�a�Z�l�_�f���p�_�g�l�j�b�n�m�]�b�j�h�\�Z�e�b���i�j�b������������ �J���\���l�_�q�_�g�b�_���������f�b�g���>���@���� 
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���������q�Z�k�Z���\���l�_�j�f�h�k�l�Z�l���i�j�b���l�_�f�i�_�j�Z�l�m�j�_������0�K�����a�Z�l�_�f���p�_�g�l�j�b�n�m�]�b�j�h�\�Z�e�b���i�j�b��2500g �\���l�_�q�_�g�b�_��������
�f�b�g�����I�h�e�m�q�_�g�g�m�x���k�u�\�h�j�h�l�d�m���b�k�i�h�e�v�a�h�\�Z�e�b���^�e�y���^�Z�e�v�g�_�c�r�_�]�h���b�k�k�e�_�^�h�\�Z�g�b�y���� 

�H�� �k�d�h�j�h�k�l�b�� �n�_�j�f�_�g�l�Z�l�b�\�g�u�o�� �j�_�Z�d�p�b�c���� �k�h�i�j�y�`�_�g�g�u�o�� �k�� �h�d�b�k�e�b�l�_�e�v�g�h-
�\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�u�f�b�� �i�j�_�\�j�Z�s�_�g�b�y�f�b�� �G�:�>�N���� �k�m�^�b�e�b�� �i�h�� �b�a�f�_�g�_�g�b�x�� �h�i�l�b�q�_�k�d�h�c�� �i�e�h�l�g�h�k�l�b��
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�J�_�a�m�e�v�l�Z�l�u�� �b���h�[�k�m�`�^�_�g�b�_���� �<�u�y�\�e�_�g�h���� �q�l�h�� �i�j�b�� �i�Z�l�h�e�h�]�b�b�� �g�Z�[�e�x�^�Z�e�h�k�v�� �\�h�a�j�Z�k�l�Z�g�b�_��
�m�^�_�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �G�:�>�N-�B�>�=�� �b�� �k�g�b�`�_�g�b�_�� �k�d�h�j�h�k�l�b�� �=���N�>�=-�j�_�Z�d�p�b�b�� �\�� �l�d�Z�g�y�o��
�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�o�� �`�b�\�h�l�g�u�o���� �I�j�b�� �\�\�_�^�_�g�b�b�� �G�B�I�F�=�� �b�� �>�D�;�� �`�b�\�h�l�g�u�f�� �k�� �]�b�i�_�j�]�e�b�d�_�f�b�_�c��
�h�l�f�_�q�Z�e�h�k�v���k�g�b�`�_�g�b�_���Z�d�l�b�\�g�h�k�l�b���G�:�>�N-�B�>�=���\ �i�_�q�_�g�b���± �\�����������b�����������j�Z�a�Z�����\���i�h�q�d�Z�o���± �\�����������b����������
�j�Z�a�Z�����\���k�_�j�^�p�_���± �\�����������b�����������j�Z�a�Z���b���k�u�\�h�j�h�l�d�_���d�j�h�\�b���d�j�u�k���± �\�����������b�����������j�Z�a�Z���k�h�h�l�\�_�l�k�l�\�_�g�g�h���i�h��
�k�j�Z�\�g�_�g�b�x�� �k�� �i�Z�l�h�e�h�]�b�_�c���� �<�_�j�h�y�l�g�h���� �k�g�b�`�_�g�b�_�� �k�l�_�i�_�g�b�� �f�h�[�b�e�b�a�Z�p�b�b�� �=�I���=�J-�k�b�k�l�_�f�u�� �\��
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INDUCTION OF LIPID PEROXIDATION IN ROOTS OF WHEAT SEEDLINGS WITH 

POTASSIUM DICHROMATE  
Stupak S.I. 

Abstract: Excess chromium induces an increase in the cells of living organisms of reactive oxygen 
species. Determination of primary products of lipid peroxidation allows us to evaluate the early stages 
of oxidative stress development. In our experiments, an increase in the content of conjugated dienoic 
and trienoic fatty acids in the roots of wheat seedlings was observed an hour after the potassium 
dichromate was introduced into the culture medium to a final concentration of 100 ��M and 500 ��M. 
Key words: reactive oxygen species, chromium, conjugated dienoic and trienoic fatty acids, 
oxidative stress, lipid peroxidation. 
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APLICATIONS OF DROPS MICROFLUIDICS FOR ULTR -HIGHTHROUGHPUT 

SCREENING OF BIODIVERSITY  
Terekhov S.S., Nazarov A.S., Smirnov I.V. 

 
Abstract: Currently, there are many combinatorial methods that allow selection of molecules that 
cause high affinity binding, while screening of functional activity is fundamentally more complex, 
requiring the development of universal methods for ultra-high-throughput analysis and screening at 
the level of individual biological objects. 
Key words: ultra-highthroughput screening, drop microfluidics, compartmentalization, cell 
encapsulation, activity.. 
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ART TOOLS OF THE GAME DESIGN AS A METHOD OF INTERACTION WITH THE 

PLAYER  
Sokolovski K. P., Malakhov M. A., Pushilina E. A., Koval V. S. 

Abstract:  The article considers the problem of creating an artistic and musical design of the game 
for a better immersion in the gameplay. The authors of this article offered several ways to solve this 
problem by artistic and musical means of interaction with the player. 
Keywords: games, development, interface, gameplay, artists. 
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�<�� �b�]�j�Z�o �i�j�b�k�m�l�k�l�\�m�x�l�� �l�j�b�� �\�a�Z�b�f�h�k�\�y�a�Z�g�g�u�o�� �w�e�_�f�_�g�l�Z���� �h�d�j�m�`�_�g�b�_���� �]�_�c�f�i�e�_�c�� �b��
�i�_�j�k�h�g�Z�`���� �A�Z�i�h�f�b�g�Z�x�s�b�c�k�y�� �i�_�j�k�h�g�Z�`�� �^�h�e�`�_�g�� �[�u�l�v�� �o�h�j�h�r�h�� �Z�^�Z�i�l�b�j�h�\�Z�g�� �d�� �k�\�h�_�f�m��
�h�d�j�m�`�_�g�b�x���� �\�i�b�k�u�\�Z�l�v�k�y�� �\�� �g�_�]�h���� �L�Z�d�`�_�� �k�m�s�_�k�l�\�m�_�l�� �k�\�y�a�v�� �f�_�`�^�m�� �^�h�i�m�k�l�b�f�u�f�b�� �^�_�c�k�l�\�b�y�f�b��
�b�]�j�h�d�Z�� �b�� �k�h�^�_�j�`�Z�g�b�_�f�� �]�_�c�f�i�e�_�y���� �H�k�h�[�u�_�� �k�i�h�k�h�[�g�h�k�l�b�� �i�_�j�k�h�g�Z�`�Z���� �^�b�d�l�m�_�f�u�_�� �]�_�c�f�i�e�_�_�f����
�^�h�e�`�g�u���m�q�b�l�u�\�Z�l�v�k�y���\���_�]�h���\�g�_�r�g�_�f���\�b�^�_�����>�b�a�Z�c�g���i�_�j�k�h�g�Z�`�_�c���g�_�e�v�a�y���b�a�h�e�b�j�h�\�Z�l�v���h�l���^�b�a�Z�c�g�Z��
�\�k�_�c���b�]�j�u�����F�g�h�]�b�_���w�e�_�f�_�g�l�u���h�i�j�_�^�_�e�y�x�l�k�y���b�f�_�g�g�h���]�_�c�f�i�e�_�_�f���b���h�d�j�m�`�_�g�b�_�f�� 

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

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

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

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

�?�s�_���h�^�b�g���f�h�f�_�g�l�����d�h�l�h�j�u�c���f�h�`�_�l���m�k�b�e�b�l�v���\�i�_�q�Z�l�e�_�g�b�y���h�l���i�j�h�_�d�l�Z���²  �w�l�h���d�j�_�Z�l�b�\�g�Z�y��
�i�h�^�Z�q�Z���f�Z�l�_�j�b�Z�e�Z�����G�_�h�[�u�q�g�u�_���k�i�h�k�h�[�u���i�h�\�_�k�l�\�h�\�Z�g�b�y���i�h�d�Z�a�u�\�Z�x�l���b�]�j�h�d�Z�f�����q�l�h���j�Z�a�j�Z�[�h�l�q�b�d�b��
�^�h�j�h�`�Z�l�� �k�\�h�b�f�� �i�j�h�^�m�d�l�h�f���� �i�h�w�l�h�f�m�� �\�u�r�e�b�� �a�Z�� �j�Z�f�d�b�� �d�e�Z�k�k�b�q�_�k�d�b�o�� �j�_�r�_�g�b�c���� �K�j�_�^�b��
�d�h�f�i�v�x�l�_�j�g�u�o�� �b�]�j���� �b�k�i�h�e�v�a�m�x�s�b�o�� �g�_�h�[�u�q�g�u�_�� �i�j�b�_�f�u���� �f�h�`�g�h�� �\�u�^�_�e�b�l�v�� �0�D�[�� �3�D�\�Q�H���� �]�^�_��
�i�h�\�_�k�l�\�h�\�Z�g�b�_���\�_�e�h�k�v���\���k�l�b�e�_���]�j�Z�n�b�q�_�k�d�b�o���^�_�l�_�d�l�b�\�g�u�o���g�h�\�_�e�e�����>���@ 

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

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

�G�Z�i�b�k�Z�\�� �f�_�e�h�^�b�x�� �b�� �k�o�h�^�m�� �\�d�e�x�q�b�\�� �f�m�a�u�d�m�� �\�� �b�]�j�m���� �[�u�\�Z�_�l�� �k�e�h�`�g�h�� �i�h�g�y�l�v���� �i�h�^�o�h�^�b�l��
�h�g�Z���^�e�y���g�_�_���b�e�b���g�_�l�����Q�l�h�[�u���\���w�l�h�f���j�Z�a�h�[�j�Z�l�v�k�y�����b�k�i�h�e�v�a�m�x�l���k�e�_�^�m�x�s�b�c���i�j�h�k�l�h�c���i�j�b�_�f�����g�Z�^�h��
�i�h�b�]�j�Z�l�v���\���b�]�j�m�����i�j�b���w�l�h�f���g�_���i�j�h�k�l�h���k�e�m�r�Z�l�v���f�m�a�u�d�m�����e�x�[�m�y�k�v���d�j�Z�k�h�l�Z�f�b���b�]�j�u�����G�m�`�g�h���\�a�y�l�v��
�b�� �b�]�j�Z�l�v�� �\�� �b�]�j�m���� �\�u�i�h�e�g�y�l�v�� �b�]�j�h�\�u�_�� �a�Z�^�Z�g�b�y���� �l���_���� �i�h�e�g�h�k�l�v�x�� �i�h�]�j�m�a�b�l�v�k�y�� �\�� �]�_�c�f�i�e�_�c���� �g�_��
�a�Z�^�m�f�u�\�Z�y�k�v �h�� �f�m�a�u�d�_���� �d�Z�d�� �[�m�^�l�h�� �\�u���h�[�u�q�g�u�c�� �b�]�j�h�d���� �<�� �b�]�j�Z�o���� �]�^�_�� �g�Z�^�h���i�j�b�g�b�f�Z�l�v�� �[�u�k�l�j�u�_��
�j�_�r�_�g�b�y�� ���g�Z�i�j�b�f�_�j���� �Z�j�d�Z�^�g�u�_�� �b�]�j�u������ �\�j�_�f�y�� �d�Z�d�� �[�u�� �a�Z�f�_�^�e�y�_�l�k�y���� �\�_�^�v�� �b�]�j�h�d�� �i�j�b�g�b�f�Z�_�l��
�[�h�e�v�r�h�_���d�h�e�b�q�_�k�l�\�h���j�_�r�_�g�b�c���\���f�Z�e�u�c���i�j�h�f�_�`�m�l�h�d���\�j�_�f�_�g�b�����b���f�_�e�h�^�b�y���^�e�y���l�Z�d�b�o���b�]�j���^�h�e�`�g�Z��
�[�u�l�v�� �g�Z�k�u�s�_�g�Z �[�h�e�v�r�b�f�� �d�h�e�b�q�_�k�l�\�h�f�� �©�k�h�[�u�l�b�c�ª���� �b�g�Z�q�_�� �h�g�Z�� �i�h�d�Z�`�_�l�k�y�� �g�_�� �k�h�i�h�k�l�Z�\�b�f�h�c�� �k��
�l�Z�d�b�f���l�_�f�i�h�f�����<���b�]�j�Z�o�����]�^�_���j�_�r�_�g�b�_���f�h�`�_�l���i�j�b�g�b�f�Z�l�v�k�y���^�h�e�]�h�����e�h�]�b�q�_�k�d�b�_���b�]�j�u�����i�h�r�Z�]�h�\�u�_��
�J�I�=������ �\�j�_�f�y�� �i�j�h�e�_�l�Z�_�l�� �[�u�k�l�j�_�_���� �^�e�b�g�g�Z�y�� �f�_�e�h�^�b�y�� �a�Z�d�Z�g�q�b�\�Z�_�l�k�y�� �[�u�k�l�j�h���� �b�� �i�Z�m�a�u�� �d�Z�`�m�l�k�y��
�f�Z�e�_�g�v�d�b�f�b�� 

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



43 
 

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

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

 
�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

1. �J�h�e�v���]�j�Z�n�b�q�_�k�d�h�]�h�� �^�b�a�Z�c�g�Z�� �\�� �b�g�^�m�k�l�j�b�b�� �d�h�f�i�v�x�l�_�j�g�u�o�� �b�]�j�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@��
�J�_�`�b�f���^�h�k�l�m�i�Z����https://www.eduherald.ru/pdf/2014/4/35.pdf 

2. �©�B�k�d�m�k�k�l�\�h���\���f�b�j�_���j�Z�a�\�e�_�q�_�g�b�c�ª�����Q�_�f���a�Z�g�b�f�Z�x�l�k�y���o�m�^�h�`�g�b�d�b���\���b�]�j�h�\�h�c���b�g�^�m�k�l�j�b�b��
�>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@���J�_�`�b�f���^�h�k�l�m�i�Z�����K�W�W�S�V�������J�H�H�N�W�L�P�H�V���U�X���S�R�V�W���������������� 

3. �>�_�g�b�d�b�g�� �:���:���� �A�\�m�d�h�\�h�c�� �^�b�a�Z�c�g�� �\�� �\�b�^�_�h�b�]�j�Z�o���� �L�_�o�g�h�e�h�]�b�y�� �³�b�]�j�h�\�h�]�h�´�� �Z�m�^�b�h�� �^�e�y��
�g�_�i�j�h�]�j�Z�f�f�b�k�l�h�\���>�L�_�d�k�l�@�����>�_�g�b�d�b�g���:���:����- �>�F�D-�I�j�_�k�k���������������]�� 

4. �A�Z�f�_�l�d�b�� �h�[�� �b�]�j�h�\�h�f�� �a�\�m�d�_ �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@�� �J�_�`�b�f�� �^�h�k�l�m�i�Z����
http://dailytelefrag.com/articles/read.php?id=54943 

�‹���F���:���F�Z�e�Z�o�h�\������������ 
  



44 
 

�F�?�>�B�P�B�G�K�D�B�?���G�:�M�D�B 

�M�>�D�������� 
�J�H�E�V���;�:�D�L�?�J�B�:�E�V�G�U�O���:�=�?�G�L�H�<���<���W�L�B�H�E�H�=�B�B���J�?�<�F�:�L�H�B�>�G�H�=�H��

�:�J�L�J�B�L�:�����D�J�:�L�D�B�C���H�;�A�H�J 
�I�e�Z�o�h�\�Z���:���H��1�����K�h�j�h�p�d�Z�y���<���G��2 

 1- �Z�k�i�b�j�Z�g�l���d�Z�n�_�^�j�u���\�g�m�l�j�_�g�g�b�o���[�h�e�_�a�g�_�c�����N�=�;�H�M���<�I�H���©�L�m�e�v�k�d�b�c��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l�ª�����f�_�^�b�p�b�g�k�d�b�c���b�g�k�l�b�l�m�l���� 

 2 - �^���f���g�����i�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u���\�g�m�l�j�_�g�g�b�o���[�h�e�_�a�g�_�c���N�=�;�H�M���<�I�H���©�L�m�e�v�k�d�b�c��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l�ª�����f�_�^�b�p�b�g�k�d�b�c���b�g�k�l�b�l�m�l�� 

 
�:�g�g�h�l�Z�p�b�y�����J�_�\�f�Z�l�h�b�^�g�u�c�� �Z�j�l�j�b�l �± �g�Z�b�[�h�e�_�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�_�� �Z�m�l�h�b�f�f�m�g�g�h�_��
�\�h�k�i�Z�e�b�l�_�e�v�g�h�_�� �a�Z�[�h�e�_�\�Z�g�b�_���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�_�_�k�y�� �i�j�_�b�f�m�s�_�k�l�\�_�g�g�u�f���i�h�j�Z�`�_�g�b�_�f�� �f�_�e�d�b�o��
�k�m�k�l�Z�\�h�\�� �d�b�k�l�_�c���� �b�o�� �k�b�f�f�_�l�j�b�q�g�h�c�� �^�_�k�l�j�m�d�p�b�_�c�� �b�� �\�g�_�k�m�k�l�Z�\�g�u�f�b�� �i�j�h�y�\�e�_�g�b�y�f�b���� �F�_�^�b�d�h-
�k�h�p�b�Z�e�v�g�Z�y�� �a�g�Z�q�b�f�h�k�l�v�� �j�_�\�f�Z�l�h�b�^�g�h�]�h�� �Z�j�l�j�b�l�Z�� �h�[�m�k�e�h�\�e�_�g�Z�� �a�g�Z�q�b�l�_�e�v�g�u�f�� �m�o�m�^�r�_�g�b�_�f��
�d�Z�q�_�k�l�\�Z���`�b�a�g�b���i�Z�p�b�_�g�l�h�\�����b�o���j�Z�g�g�_�c���b�g�\�Z�e�b�^�b�a�Z�p�b�_�c���\���f�h�e�h�^�h�f�����l�j�m�^�h�k�i�h�k�h�[�g�h�f �\�h�a�j�Z�k�l�_���b��
�l�j�m�^�h�\�u�f�b�� �i�h�l�_�j�y�f�b���� �I�j�b�q�b�g�Z�� �j�Z�a�\�b�l�b�y�� �j�_�\�f�Z�l�h�b�^�g�h�]�h�� �Z�j�l�j�b�l�Z�� �^�h�� �k�b�o�� �i�h�j�� �h�k�l�Z�_�l�k�y��
�g�_�b�a�\�_�k�l�g�h�c���� �<�� �k�l�Z�l�v�_���h�[�k�m�`�^�Z�x�l�k�y�� �j�_�a�m�e�v�l�Z�l�u�� �a�Z�j�m�[�_�`�g�u�o�� �b���h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c����
�^�_�f�h�g�k�l�j�b�j�m�x�s�b�_�� �\�h�a�f�h�`�g�m�x�� �j�h�e�v�� �j�Z�a�e�b�q�g�u�o�� �[�Z�d�l�_�j�b�Z�e�v�g�u�o�� �Z�]�_�g�l�h�\�� �\�� �w�l�b�h�e�h�]�b�b�� �b��
�i�Z�l�h�]�_�g�_�a�_���j�_�\�f�Z�l�h�b�^�g�h�]�h���Z�j�l�j�b�l�Z�� 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �j�_�\�f�Z�l�h�b�^�g�u�c�� �Z�j�l�j�b�l���� �w�l�b�h�e�h�]�b�y���� �[�Z�d�l�_�j�b�Z�e�v�g�u�_�� �Z�]�_�g�l�u����Chlamydia, 
Helicobacter pylori, Mycobacteria, Mycoplasma, Proteus mirabilis. 

 
THE ROLE OF BACTERIAL AGENTS IN THE ETIOLOGY OF RHEUMATOID 

ARTHRITIS. A BRIE F REVIEW  
Plakhova O. A., Sorotskaya V. N.  

Abstract:  Rheumatoid arthritis is the most common autoimmune inflammatory disease characterized 
by a primary lesion of the small joints of the hands, their symmetrical destruction and extra-articular 
manifestations. Medical-social significance of rheumatoid arthritis due to a significant deterioration 
in the quality of life of patients, early disability in young, working age and employment losses. The 
cause of rheumatoid arthritis is still unknown. The article discusses the results of foreign and russian 
studies demonstrating a possible role of various bacterial agents in etiology and pathogenesis of 
rheumatoid arthritis. 
Key words: rheumatoid arthritis, etiology, bacterial agents, Chlamydia, Helicobacter pylori, 
Mycobacteria, Mycoplasma, Proteus mirabilis. 
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�m�^�_�e�y�_�l�k�y�� �b�g�n�_�d�p�b�h�g�g�h�c�� �i�Z�l�h�e�h�]�b�b���� �d�Z�d�� �\�� �d�Z�q�_�k�l�\�_�� �d�h�f�h�j�[�b�^�g�h�c�� �b�g�n�_�d�p�b�b���� �\�e�b�y�x�s�_�c�� �g�Z��
�l�y�`�_�k�l�v���l�_�q�_�g�b�y���b���i�h�\�u�r�Z�x�s�_�c���e�_�l�Z�e�v�g�h�k�l�v���j�_�\�f�Z�l�b�q�_�k�d�b�o���a�Z�[�h�e�_�\�Z�g�b�c���>�������k�� ���������������k���������@�����l�Z�d��
�b���\���j�h�e�b���w�l�b�h�e�h�]�b�q�_�k�d�h�]�h���Z�]�_�g�l�Z���b�e�b���l�j�b�]�]�_�j�Z�����a�Z�i�m�k�d�Z�x�s�_�]�h���i�Z�l�h�e�h�]�b�q�_�k�d�b�c���i�j�h�p�_�k�k�� 
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�L�Z�d�����h�[�g�Z�j�m�`�_�g�g�h�_���[�h�e�_�_���������e�_�l���g�Z�a�Z�^���]�b�k�l�h�e�h�]�b�q�_�k�d�h�_���k�o�h�^�k�l�\�h���f�_�`�^�m���j�_�\�f�Z�l�h�b�^�g�u�f��
�b�� �l�m�[�_�j�d�m�e�_�a�g�u�f�� �k�b�g�h�\�b�l�h�f�� �i�h�k�e�m�`�b�e�h�� �i�h�\�h�^�h�f�� �^�e�y�� �j�Z�k�k�f�h�l�j�_�g�b�y��Mycobacteria �\�� �d�Z�q�_�k�l�\�_��
�\�h�a�f�h�`�g�h�]�h�� �\�h�a�[�m�^�b�l�_�e�y�� �J�:���� �I�j�_�^�i�h�e�Z�]�Z�e�h�k�v���� �q�l�h�� �f�b�d�h�[�Z�d�l�_�j�b�Z�e�v�g�Z�y�� �b�g�n�_�d�p�b�y�� �k�i�h�k�h�[�g�Z��
�b�g�^�m�p�b�j�h�\�Z�l�v���i�_�j�_�d�j�_�k�l�g�m�x���b�f�f�m�g�g�m�x���j�_�Z�d�p�b�x���k���\�h�\�e�_�q�_�g�b�_�f���k�m�k�l�Z�\�h�\���\���Z�m�l�h�b�f�f�m�g�g�u�c�����<��
�k�u�\�h�j�h�l�d�_���d�j�h�\�b���[�h�e�v�g�u�o���k���J�:���[�u�e�h���\�u�y�\�e�_�g�h���i�h�\�u�r�_�g�b�_���l�b�l�j�Z���Z�g�l�b�l�_�e���d���[�_�e�d�Z�f���l�_�i�e�h�\�h�]�h��
�r�h�d�Z�����w�d�k�i�j�_�k�k�b�j�m�_�f�u�o���f�b�d�h�[�Z�d�l�_�j�b�y�f�b�����H�^�g�Z�d�h���\���^�Z�e�v�g�_�c�r�b�o���b�k�k�e�_�^�h�\�Z�g�b�y�o���k�b�g�h�\�b�Z�e�v�g�h�c��
�`�b�^�d�h�k�l�b�� �f�_�l�h�^�h�f�� �I�P�J�� �>�G�D�� �f�b�d�h�[�Z�d�l�_�j�b�c�� �h�i�j�_�^�_�e�b�l�v�� �g�_�� �m�^�Z�e�h�k�v���� �Z�� �i�j�h�\�_�^�_�g�g�Z�y��
�i�j�h�l�b�\�h�l�m�[�_�j�d�m�e�_�a�g�Z�y���l�_�j�Z�i�b�y���g�_���i�j�b�\�_�e�Z���d���m�e�m�q�r�_�g�b�x���l�_�q�_�g�b�y���J�:���>�������k�����������@�� 

�>�h�e�]�b�_���]�h�^�u���\���d�Z�q�_�k�l�\�_���i�h�l�_�g�p�b�Z�e�v�g�h�]�h���\�h�a�[�m�^�b�l�_�e�y���J�:���j�Z�k�k�f�Z�l�j�b�\�Z�e�Z�k�v��Mycoplasma. 
�I�j�_�^�i�h�e�h�`�_�g�b�y���i�h�^�^�_�j�`�b�\�Z�e�b�k�v���f�g�h�]�h�q�b�k�e�_�g�g�u�f�b���^�Z�g�g�u�f�b���h���j�Z�a�\�b�l�b�b���w�j�h�a�b�\�g�h�]�h���Z�j�l�j�b�l�Z��
�m�� �b�g�n�b�p�b�j�h�\�Z�g�g�u�o�� �`�b�\�h�l�g�u�o���� �Z�� �l�Z�d�`�_�� �h�� �j�h�e�b�� �[�Z�d�l�_�j�b�b�� �\�� �j�Z�a�\�b�l�b�b�� �w�j�h�a�b�\�g�h�]�h�� �Z�j�l�j�b�l�Z�� �m��
�[�h�e�v�g�u�o�� �k�� �i�_�j�\�b�q�g�u�f �b�f�f�m�g�h�^�_�n�b�p�b�l�h�f���� �K�l�h�b�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �\�g�m�l�j�b�d�e�_�l�h�q�g�h�_��
�j�Z�k�i�h�e�h�`�_�g�b�_���[�Z�d�l�_�j�b�c���a�Z�l�j�m�^�g�y�l���b�o���\�u�y�\�e�_�g�b�_���\���d�Z�q�_�k�l�\�_���Z�d�l�b�\�g�u�o���b�g�n�_�d�p�b�h�g�g�u�o���Z�]�_�g�l�h�\����
�I�h���j�_�a�m�e�v�l�Z�l�Z�f���g�_�k�d�h�e�v�d�b�o���b�k�k�e�_�^�h�\�Z�g�b�c�����j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�v���b�g�n�_�d�p�b�b���k�j�_�^�b���[�h�e�v�g�u�o���k���J�:��
�h�d�Z�a�Z�e�Z�k�v���\�u�r�_���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�����<���j�Z�[�h�l�_���:���A���K�Z�n�b�g�h�c���b���k�h�Z�\�l�����i�h�f�b�f�h��
�\�u�k�h�d�h�c�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b�� �f�b�d�h�i�e�Z�a�f�_�g�g�h�c���� �o�e�Z�f�b�^�b�c�g�h�c�� �b�� �]�_�j�i�_�l�b�q�_�k�d�h�c�� �b�g�n�_�d�p�b�c�� �m��
�[�h�e�v�g�u�o�� �J�:���� �[�u�e�Z�� �l�Z�d�`�_�� �\�u�y�\�e�_�g�Z�� �i�j�y�f�Z�y�� �d�h�j�j�_�e�y�p�b�y�� �f�_�`�^�m�� �m�j�h�\�g�_�f�� �Z�g�l�b�l�_�e�� �d��
�f�b�d�j�h�h�j�]�Z�g�b�a�f�Z�f���b���k�l�_�i�_�g�v�x���Z�d�l�b�\�g�h�k�l�b���j�_�\�f�Z�l�h�b�^�g�h�]�h���\�h�k�i�Z�e�_�g�b�y���>�������k���������@�����L�_�f���g�_���f�_�g�_�_����
�j�_�a�m�e�v�l�Z�l�u���f�g�h�]�h�q�b�k�e�_�g�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c���g�_�h�^�g�h�a�g�Z�q�g�u�����L�Z�d�����\���j�Z�[�h�l�_���*�L�O�U�R�\���b���k�h�Z�\�l�������>�G�D��
�[�Z�d�l�_�j�b�c���\���k�b�g�h�\�b�Z�e�v�g�h�c���`�b�^�d�h�k�l�b���[�u�e�b���\�u�y�\�e�_�g�u���l�h�e�v�d�h���m�������b�a���������i�Z�p�b�_�g�l�h�\���k���J�:���>�������k�����������@�� 

Chlamydia �± �_�s�_�� �h�^�b�g�� �h�[�e�b�]�Z�l�g�u�c�� �\�g�m�l�j�b�d�e�_�l�h�q�g�u�c�� �f�b�d�j�h�h�j�]�Z�g�b�a�f���� �k�i�h�k�h�[�g�u�c��
�\�u�a�u�\�Z�l�v�� �i�h�j�Z�`�_�g�b�_�� �k�m�k�l�Z�\�h�\���� �I�h�y�\�e�_�g�b�_�� �k�h�\�j�_�f�_�g�g�u�o�� �f�_�l�h�^�h�\�� �^�b�Z�]�g�h�k�l�b�d�b�� �i�h�a�\�h�e�b�e�h��
�d�h�g�k�l�Z�l�b�j�h�\�Z�l�v�� �\�u�k�h�d�m�x�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�v�� �w�l�h�c�� �[�Z�d�l�_�j�b�b�� �d�Z�d�� �\�� �h�[�s�_�c�� �i�h�i�m�e�y�p�b�b���� �l�Z�d�� �b��
�k�j�_�^�b���[�h�e�v�g�u�o���J�:�����J�y�^���h�l�_�q�_�k�l�\�_�g�g�u�o���j�Z�[�h�l���i�h�a�\�h�e�y�_�l���h�l�f�_�l�b�l�v�����q�l�h���o�e�Z�f�b�^�b�c�g�Z�y���b�g�n�_�d�p�b�y��
�\�e�b�y�_�l�� �g�Z�� �l�_�q�_�g�b�_�� �b�� �i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�_�� �J�:���� �m�k�e�h�`�g�y�_�l�� �h�l�\�_�l�� �g�Z�� �i�j�h�\�h�^�b�f�m�x�� �[�Z�a�b�k�g�m�x��
�l�_�j�Z�i�b�x���� �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �g�Z�[�e�x�^�_�g�b�c�� �\�u�^�_�e�_�g�u�� ������ �d�e�b�g�b�q�_�k�d�b�o�� �h�k�h�[�_�g�g�h�k�l�_�c�� �J�:�� �i�j�b��
�i�_�j�k�b�k�l�b�j�h�\�Z�g�b�b��Chlamydia trachomatis �>�������k���������@�����B�j�Z�g�k�d�b�_���m�q�_�g�u�_���b�k�k�e�_�^�h�\�Z�e�b���������i�Z�p�b�_�g�l�h�\��
�k�� �J�:�� �b�� �\�u�y�\�b�e�b�� �g�Z�e�b�q�b�_��Ig �Z�g�l�b�l�_�e�� �d��Chlamydia pneumoniae �m�� ���� ���� �[�h�e�v�g�u�o���� �Z�� �l�Z�d�`�_��
�a�g�Z�q�b�l�_�e�v�g�h�_���i�h�\�u�r�_�g�b�_���K�H�W�����K�J�;���b���J�N���\���w�l�h�c���]�j�m�i�i�_���>�������k���������@�� 

�H�^�g�Z�d�h���d�e�b�g�b�q�_�k�d�b�_���b���e�Z�[�h�j�Z�l�h�j�g�u�_���h�k�h�[�_�g�g�h�k�l�b���J�:�����Z�k�k�h�p�b�b�j�h�\�Z�g�g�h�]�h���k��Chlamydia, 
�g�_���[�_�a�m�k�e�h�\�g�u���b���f�h�]�m�l���\�k�l�j�_�q�Z�l�v�k�y���i�j�b���^�j�m�]�b�o���g�h�a�h�e�h�]�b�q�_�k�d�b�o���n�h�j�f�Z�o���Z�j�l�j�b�l�Z�� 

�H�^�g�b�f�� �b�a�� �\�_�j�h�y�l�g�u�o�� �w�l�b�h�e�h�]�b�q�_�k�d�b�o�� �Z�]�_�g�l�h�\�� �i�j�b�� �J�:�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�j�_�^�k�l�Z�\�b�l�_�e�v��
�g�h�j�f�Z�e�v�g�h�c�����m�k�e�h�\�g�h-�i�Z�l�h�]�_�g�g�h�c���f�b�d�j�h�n�e�h�j�u���d�b�r�_�q�g�b�d�Z���q�_�e�h�\�_�d�Z���± Proteus mirabilis�����<���j�y�^�_��
�j�Z�[�h�l���i�j�b���h�[�k�e�_�^�h�\�Z�g�b�b���[�h�e�v�g�u�o���J�:���[�u�e�h���h�[�g�Z�j�m�`�_�g�h���^�h�k�l�h�\�_�j�g�h�_���i�h�\�u�r�_�g�b�_���m�j�h�\�g�y��IgA, 
IgG, IgM �Z�g�l�b�l�_�e�� �d�� �w�l�h�c�� �[�Z�d�l�_�j�b�b���� �\�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �m�\�_�e�b�q�_�g�b�y�� �l�b�l�j�Z�� �Z�g�l�b�l�_�e�� �d�� �[�Z�d�l�_�j�b�y�f��
Escherichia coli, Klebsiella pneumonia���� �%�D�F�W�H�U�R�L�G�H�V�� �I�U�D�J�L�O�L�V�� �\�u�y�\�e�_�g�h�� �g�_�� �[�u�e�h���� �M�k�l�Z�g�h�\�e�_�g�h��
�f�h�e�_�d�m�e�y�j�g�h�_�� �k�o�h�^�k�l�\�h�� �f�_�`�^�m�� �Z�f�b�g�h�d�b�k�e�h�l�g�h�c�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�x�� �Z�g�l�b�]�_�g�h�\��Proteus �b��
HLA-DR���������� �Z�� �l�Z�d�`�_�� �d�h�e�e�Z�]�_�g�h�f��XI �l�b�i�Z���� �I�j�_�^�i�h�e�Z�]�Z�x�l���� �q�l�h�� �Z�g�l�b�l�_�e�Z�� �h�j�]�Z�g�b�a�f�Z�� �o�h�a�y�b�g�Z����
�\�u�j�Z�[�h�l�Z�g�g�u�_�� �d�� �Z�g�l�b�]�_�g�Z�f��Proteus���� �\�� �i�j�h�p�_�k�k�_�� �i�_�j�_�d�j�_�k�l�g�h�c�� �j�_�Z�d�p�b�b�� �b�e�b�� �©�f�h�e�_�d�m�e�y�j�g�h�c��
�f�b�f�b�d�j�b�b�ª�� �i�h�j�Z�`�Z�x�l�� �]�b�Z�e�b�g�h�\�u�c�� �o�j�y�s�� �b�� �b�g�b�p�b�b�j�m�x�l�� �\�h�k�i�Z�e�b�l�_�e�v�g�u�c�� �i�j�h�p�_�k�k�� �\�� �k�b�g�h�\�b�b��
�>���������k���������@�����B�g�l�_�j�_�k�g�u�_���^�Z�g�g�u�_���h���j�h�e�b��Proteus mirabilis �i�j�_�^�k�l�Z�\�b�e�b���\���k�\�h�_�c���j�Z�[�h�l�_��Ebringer �b��
�k�h�Z�\�l���� �B�a�\�_�k�l�g�h���� �q�l�h�� �Z�g�l�b�l�_�e�Z�� �d�� �p�b�d�e�b�q�_�k�d�h�f�m�� �p�b�l�j�m�e�e�b�g�b�j�h�\�Z�g�g�h�f�m�� �i�_�i�l�b�^�m�� ���:�P�P�I����
�\�u�k�h�d�h�k�i�_�p�b�n�b�q�g�u�� �^�e�y�� �^�b�Z�]�g�h�k�l�b�d�b�� �j�Z�g�g�b�o�� �k�l�Z�^�b�c�� �J�:�� �a�Z�� �g�_�k�d�h�e�v�d�h�� �e�_�l�� �i�h�� �j�Z�a�\�b�l�b�y��
�d�e�b�g�b�q�_�k�d�b�o���i�j�b�a�g�Z�d�h�\�����P�b�l�j�m�e�e�b�g���g�_���h�l�g�h�k�b�l�k�y���d���k�l�Z�g�^�Z�j�l�g�u�f���Z�f�b�g�h�d�b�k�e�h�l�Z�f�����\�o�h�^�y�s�b�o���\��
�k�h�k�l�Z�\�� �[�_�e�d�h�\�� �k�m�k�l�Z�\�Z���� �H�g���h�[�j�Z�a�m�_�l�k�y�� �\�� �i�j�h�p�_�k�k�_�� �f�h�^�b�n�b�d�Z�p�b�b�� �Z�f�b�g�h�d�b�k�e�h�l�u�� �Z�j�]�b�g�b�g�Z�� �i�h�^��
�\�h�a�^�_�c�k�l�\�b�_�f�� �n�_�j�f�_�g�l�Z�� �i�_�i�l�b�^�b�e�� �Z�j�]�b�g�b�g�� �^�_�b�f�b�g�Z�a�u�� ���I�:�>������ �H�[�g�Z�j�m�`�_�g�h���� �q�l�h�� �m�j�_�Z�a�Z�� �b��
�]�_�f�h�e�b�a�b�g���± �Z�g�l�b�]�_�g�u��Proteus���� �k�h�^�_�j�`�Z�l�� �\�� �Z�f�b�g�h�d�b�k�e�h�l�g�h�c�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�� �Z�j�]�b�g�b�g����
�d�h�l�h�j�u�c���k�i�h�k�h�[�_�g���i�j�_�\�j�Z�s�Z�l�v�k�y���\���p�b�l�j�m�e�e�b�g���i�h�^���\�e�b�y�g�b�_�f���I�:�>���>���������k�����������@�� 

�H�^�g�Z�d�h�� �g�_�� �\�k�_�� �Z�\�l�h�j�u�� �i�h�^�l�\�_�j�`�^�Z�x�l�� �i�h�\�u�r�_�g�b�_�� �l�b�l�j�Z�� �Z�g�l�b�l�_�e�� �d�� �w�l�h�f�m��
�f�b�d�j�h�h�j�]�Z�g�b�a�f�m���m���[�h�e�v�g�u�o���J�:�����D�j�h�f�_���l�h�]�h�����\�u�y�\�b�l�v���d�m�e�v�l�m�j�m���\�h�a�[�m�^�b�l�_�e�y���b�a���k�b�g�h�\�b�Z�e�v�g�h�c��
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�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �g�Z�m�q�g�u�c�� �b�g�l�_�j�_�k�� �\�u�a�u�\�Z�_�l�� �j�h�e�v�� �[�Z�d�l�_�j�b�b��Helicobacter pylori 
(H.pylori�����\���j�Z�a�\�b�l�b�b���\�g�_�]�Z�k�l�j�Z�e�v�g�u�o���i�Z�l�h�e�h�]�b�q�_�k�d�b�o���k�h�k�l�h�y�g�b�c�����\���l�h�f���q�b�k�e�_���Z�m�l�h�b�f�f�m�g�g�u�o����
�;�Z�d�l�_�j�b�y��H.pylori �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �h�^�g�m�� �b�a�� �g�Z�b�[�h�e�_�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�o�� �b�g�n�_�d�p�b�c 
�q�_�e�h�\�_�d�Z�����I�h���j�_�a�m�e�v�l�Z�l�Z�f���b�k�k�e�_�^�h�\�Z�g�b�c���i�h�k�e�_�^�g�b�o���e�_�l�����w�l�h�l���f�b�d�j�h�h�j�]�Z�g�b�a�f���f�h�`�_�l���\�u�k�l�m�i�Z�l�v��
�h�^�g�b�f���b�a���l�j�b�]�]�_�j�g�u�o���n�Z�d�l�h�j�h�\���j�Z�a�\�b�l�b�y���b�f�f�m�g�h�i�Z�l�h�e�h�]�b�q�_�k�d�h�]�h���i�j�h�p�_�k�k�Z���i�j�b���J�:�����L�Z�d�����[�u�e�h��
�\�u�y�\�e�_�g�h���� �q�l�h�� �h�q�b�s�_�g�g�Z�y�� �m�j�_�Z�a�Z�� �d�e�_�l�d�b�� �[�Z�d�l�_�j�b�b�� �k�l�b�f�m�e�b�j�m�_�l�� �<-�e�b�f�n�h�p�b�l�u��in vitro, 
�i�j�h�^�m�p�b�j�m�x�s�b�_�� �J�N�� �d�e�Z�k�k�Z��IgM���� �I�j�_�^�k�l�Z�\�e�y�x�l�� �b�g�l�_�j�_�k�� �j�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�c����
�i�h�d�Z�a�u�\�Z�x�s�b�_���\�e�b�y�g�b�_���w�j�Z�^�b�d�Z�p�b�b���b�g�n�_�d�p�b�b��H.pylori �g�Z���l�_�q�_�g�b�_���J�:�����K�h�]�e�Z�k�g�h���i�h�e�m�q�_�g�g�u�f��
�^�Z�g�g�u�f���� �\�� �]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �w�j�Z�^�b�d�Z�p�b�b�� �h�l�f�_�q�Z�e�h�k�v�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �m�e�m�q�r�_�g�b�_�� �i�h��
�d�e�b�g�b�q�_�k�d�b�f�� �i�Z�j�Z�f�_�l�j�Z�f���� �Z�� �l�Z�d�`�_�� �k�g�b�`�_�g�b�_�� �m�j�h�\�g�y�� �K�H�W���� �n�b�[�j�b�g�h�]�_�g�Z���� �.2 �±�]�e�h�[�m�e�b�g�Z����
�Z�g�l�b�g�m�d�e�_�Z�j�g�u�o���Z�g�l�b�l�_�e�����\���k�j�Z�\�g�_�g�b�b���k���i�Z�p�b�_�g�l�Z�f�b�����b�k�o�h�^�g�h���g�_���b�g�n�b�p�b�j�h�\�Z�g�g�u�f�b��H.pylori. 
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COMPARATIVE ANALYSIS OF THE CONTENT OF TNF -�ù�����,�/-���ú�����,�/-6, IL-8 AND IL -10 

IN BLOOD SERUM OF PATIENTS WITH IRRITABLE BOWEL SYNDROME 
DEPENDING ON THE CLINICAL VARIANT OF THE COURSE  

Vidiker R.V., Polyakova N.A. 
Abstract: in this article the results of research aimed at study and further analysis of the content of 
tumor necrosis factor alpha, interleukin-1 beta, interleukin-6, interleukin-8 and interleukin-10 in the 
serum of patients with irritable bowel syndrome depending on the clinical variant of the course. 
Key words: irritable bowel syndrome, interleukins. 

 
�<�\�_�^�_�g�b�_�����K�b�g�^�j�h�f �j�Z�a�^�j�Z�`�_�g�g�h�]�h���d�b�r�_�q�g�b�d�Z�����K�J�D�������a�Z�g�b�f�Z�_�l���g�Z�b�[�h�e�v�r�b�c���m�^�_�e�v�g�u�c��

�\�_�k���\���k�l�j�m�d�l�m�j�_���i�Z�l�h�e�h�]�b�b���`�_�e�m�^�h�q�g�h-�d�b�r�_�q�g�h�]�h�×���l�j�Z�d�l�Z�×�����@�D�L�������i�j�_�^�k�l�Z�\�e�y�x�s�_�_���k�h�[�h�c���h�^�g�h��
�b�a�� �g�Z�b�[�h�e�_�_�� �\�Z�`�g�u�o�� �b�� �^�h�� �d�h�g�p�Z�� �g�_�j�_�r�_�g�g�u�o�� �i�j�h�[�e�_�f�� �\�� �k�h�\�j�_�f�_�g�g�h�c�� �f�_�^�b�p�b�g�_�� �>�������@���� �I�h��
�^�Z�g�g�u�f���w�i�b�^�_�f�b�h�e�h�]�b�q�_�k�d�b�o���b�k�k�e�_�^�h�\�Z�g�b�c���j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�v���K�J�D���i�j�_�^�k�l�Z�\�e�y�_�l��������-22,1% 
�h�l�� �h�[�s�_�c�� �i�h�i�m�e�y�p�b�b�� �>���@�����I�j�b�q�b�g�u�×�� �b�×�� �f�_�o�Z�g�b�a�f�u�×�� �n�h�j�f�b�j�h�\�Z�g�b�y�×�� �K�J�D�×�� �^�h�×�� �g�Z�k�l�h�y�s�_�]�h�×��
�\�j�_�f�_�g�b�×�� �^�h�� �d�h�g�p�Z�� �×�g�_�×�b�a�m�q�_�g�u�� �I�h�k�d�h�e�v�d�m�� �b�f�_�g�g�h�� �f�_�`�d�e�_�l�h�q�g�u�_�� �f�_�^�b�Z�l�h�j�u�� �h�k�m�s�_�k�l�\�e�y�x�l��
�k�\�y�a�v�� �f�_�`�^�m�� �j�Z�a�e�b�q�g�u�f�b�� �j�_�]�m�e�y�l�h�j�g�u�f�b�� �k�b�k�l�_�f�Z�f�b���� �b�a�m�q�_�g�b�_�� �j�h�e�b�� �b�� �a�g�Z�q�b�f�h�k�l�b��
�p�b�l�h�d�b�g�h�\�h�c�� �k�b�k�l�_�f�u�� �\�� �i�Z�l�h�]�_�g�_�a�_�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �d�e�b�g�b�q�_�k�d�h�c�� �n�h�j�f�u�� �K�J�D�� �f�h�`�_�l��
�h�d�Z�a�Z�l�v�k�y�� �Z�d�l�m�Z�e�v�g�u�f�� �^�e�y�� �j�Z�a�j�Z�[�h�l�d�b�� �g�Z�^�_�`�g�u�o�� �e�Z�[�h�j�Z�l�h�j�g�u�o�� �d�j�b�l�_�j�b�_�\�� �^�b�Z�]�g�h�k�l�b�d�b��
�^�Z�g�g�h�]�h���a�Z�[�h�e�_�\�Z�g�b�y��[4,5].  

�P�_�e�v�����h�p�_�g�b�l�v���h�k�h�[�_�g�g�h�k�l�b���b�a�f�_�g�_�g�b�c���m�j�h�\�g�y���\�_�^�m�s�b�o���i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�o���p�b�l�h�d�b�g�h�\��
���N�G�H-�.���� �B�E-�������� �B�E-������ �B�E-������ �b�� �Z�g�l�b�\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h�� �p�b�l�h�d�b�g�Z �B�E-10 �\���k�u�\�h�j�h�l�d�_�� �d�j�h�\�b��
�[�h�e�v�g�u�o���k���j�Z�a�e�b�q�g�u�f�b���d�e�b�g�b�q�_�k�d�b�f�b���\�Z�j�b�Z�g�l�Z�f�b �K�J�D���� 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u���� �g�Z�� �d�Z�n�_�^�j�_�� �n�Z�d�m�e�v�l�_�l�k�d�h�c�� �l�_�j�Z�i�b�b�� �©�<�h�e�]�h�]�j�Z�^�k�d�h�]�h��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �f�_�^�b�p�b�g�k�d�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z�ª�� �[�u�e�b�� �i�j�h�\�_�^�_�g�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�e�y��
�k�j�Z�\�g�b�l�_�e�v�g�h�]�h���Z�g�Z�e�b�a�Z���m�j�h�\�g�y���\�_�^�m�s�b�o���i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�o���p�b�l�h�d�b�g�h�\�����N�G�H-�.�����B�E-���������B�E-
�������B�E-�������b���Z�g�l�b�\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h���p�b�l�h�d�b�g�Z �B�E-10 �\ �k�u�\�h�j�h�l�d�_���d�j�h�\�b���[�h�e�v�g�u�o���k �K�J�D-�A�����K�J�D-�>��
�b���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�����H�[�k�e�_�^�h�\�Z�g�u���������i�Z�p�b�_�g�l�h�\���k���K�J�D���������������������������f�m�`�q�b�g�u���b��������������������������
�`�_�g�s�b�g�� ������ �i�j�Z�d�l�b�q�_�k�d�b�� �a�^�h�j�h�\�u�o�� �e�b�p��(15 (33,33%) �f�m�`�q�b�g�� �b�� ������ ������������������ �`�_�g�s�b�g������ �>�e�y��
�k�l�Z�l�b�k�l�b�q�_�k�d�h�c�� �h�[�j�Z�[�h�l�d�b�� �i�h�e�m�q�_�g�g�u�o�� �^�Z�g�g�u�o�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �f�h�^�m�e�v��
�i�j�h�]�j�Z�f�f�u�� �©Excel�ª������ �>�h�k�l�h�\�_�j�g�h�k�l�v�� �j�Z�a�e�b�q�b�c�� �k�j�_�^�g�b�o�� �\�_�e�b�q�b�g�� �k�j�Z�\�g�b�\�Z�_�f�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c��
�h�p�_�g�b�\�Z�e�b���i�h���d�j�b�l�_�j�b�x���K�l�v�x�^�_�g�l�Z�����J�Z�a�e�b�q�b�y���k�q�b�l�Z�e�b���^�h�k�l�h�\�_�j�g�u�f�b���i�j�b��p<0,05. 

�J�_�a�m�e�v�l�Z�l�u�� �\�� �]�j�m�i�i�_�� �K�J�D-�>�� �k�h�^�_�j�`�Z�g�b�_�� �\�k�_�o�� �i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�o�� �p�b�l�h�d�b�g�h�\�� �[�u�e�h��
�\�u�r�_�����q�_�f���\���]�j�m�i�i�_���K�J�D-�A�����K�e�_�^�m�_�l���h�l�f�_�l�b�l�v�����q�l�h���a�g�Z�q�_�g�b�y���b�k�k�e�_�^�m�_�f�u�o���i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�o��
�p�b�l�h�d�b�g�h�\�� �i�j�_�\�u�r�Z�e�b�� �\�_�j�o�g�b�c�� �m�j�h�\�_�g�v�� �g�h�j�f�Z�e�v�g�h�]�h�� �^�b�Z�i�Z�a�h�g�Z���� �i�h�e�m�q�_�g�g�h�]�h�� �\�� �d�h�g�l�j�h�e�_����
�L�h�e�v�d�h���k�j�_�^�g�_�_���a�g�Z�q�_�g�b�_���B�E-�������\���k�u�\�h�j�h�l�d�_���d�j�h�\�b���m���[�h�e�v�g�u�o���K�J�D-�>���h�d�Z�a�Z�e�h�k�v���g�b�`�_���g�b�`�g�_�c��
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�]�j�Z�g�b�p�u�� �g�h�j�f�u���� �H�^�g�Z�d�h���� �k�h�^�_�j�`�Z�g�b�_�� �B�E-������ �\�� �]�j�m�i�i�_�� �K�J�D-�A�� �k�h�h�l�\�_�l�k�l�\�h�\�Z�e�h�� �^�b�Z�i�Z�a�h�g�m��
�g�h�j�f�Z�e�v�g�u�o���a�g�Z�q�_�g�b�c�����i�h�e�m�q�_�g�g�u�o���\���]�j�m�i�i�_���a�^�h�j�h�\�u�o���e�b�p���� 

�L�Z�[�e�b�p�Z������ �D�h�g�p�_�g�l�j�Z�p�b�y���N�G�H-�.�����B�E-���������B�E-�������B�E-�����b���B�E-1�����\���k�u�\�h�j�h�l�d�_���d�j�h�\�b��
�[�h�e�v�g�u�o���K�J�D-�A�����K�J�D-�>���b���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_����M�“m�����i�]���f�e 

�=�j�m�i�i�u��
�[�h�e�v�g�u�o 

 �N�G�H-�. �B�E-���� �B�E-6 �B�E-8 �B�E-10 

�;�h�e�v�g�u�_�� 
�K�J�D-�A����n=22 

 

 �����������“�������� �����������“�������� �����������“�������� �����������“���������� ���������“�������� 
t1 7,45 2,17 1,86 1,31 0,03 
�j1 <0,05 <0,05 >0,05 >0,05 >0,05 

�;�h�e�v�g�u�_�� 
�K�J�D-�>�� 

n=27 

 82,�����“3,31 84,42�“��,34 30,49�“��,82 �����������“�������� ���������“�������� 
t1 11,4 7,13 4,52 2,70 1,04 
�j1 <0,05 <0,05 <0,05 <0,05 >0,05 
t2 3,01 2,66 0,94 0,87 0,96 
�j2 <0,05 <0,05 >0,05 >0,05 >0,05 

�D�h�g�l�j�h�e�v�g�Z�y��
�]�j�m�i�i�Z����n=45 

 �����������“�������� �����������“�������� ���������“�������� �����������“�������� ���������“�������� 

�I�j�b�f�_�q�Z�g�b�_����p1 �± �^�h�k�l�h�\�_�j�g�h�k�l�v�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �d�h�g�l�j�h�e�_�f���� �j�����± �^�h�k�l�h�\�_�j�g�h�k�l�v��
�j�Z�a�e�b�q�b�c���i�h�d�Z�a�Z�l�_�e�_�c���k���K�J�D-�A�� 

�<�u�\�h�^���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h�� �l�h�f���� �q�l�h�� �m�� �[�h�e�v�g�u�o��
�K�J�D-�A�� �b�� �K�J�D-�>�� �b�f�_�_�l�� �f�_�k�l�h�� �p�b�l�h�d�b�g�h�\�u�c�� �^�b�k�[�Z�e�Z�g�k�� �\�� �\�b�^�_�� �b�a�f�_�g�_�g�b�y�� �k�u�\�h�j�h�l�h�q�g�h�]�h��
�k�h�^�_�j�`�Z�g�b�y���h�l�^�_�e�v�g�u�o���f�_�^�b�Z�l�h�j�h�\���\�h�k�i�Z�e�_�g�b�y�����<�u�y�\�e�_�g�h�����q�l�h���d�h�g�p�_�g�l�j�Z�p�b�y���N�G�H-�.���b���B�E-������
�\���]�j�m�i�i�_���K�J�D-�A���b���\�k�_�o���i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�o���p�b�l�h�d�b�g�h�\���\���]�j�m�i�i�_���K�J�D-�>���[�u�e�Z���^�h�k�l�h�\�_�j�g�h���\�u�r�_��
�Z�g�Z�e�h�]�b�q�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�� �d�h�g�l�j�h�e�_���� �<�� �k�\�h�x�� �h�q�_�j�_�^�v�� �B�E-�������� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�_��
�j�Z�a�e�b�q�b�y�� �i�h�� �_�]�h�� �k�j�_�^�g�_�f�m�� �k�h�^�_�j�`�Z�g�b�x�� �m�k�l�Z�g�h�\�e�_�g�u�� �f�_�`�^�m�� �i�Z�p�b�_�g�l�Z�f�b�� �k�� �K�J�D-�A�� �b�� �K�J�D-�>����
�M�k�l�Z�g�h�\�e�_�g�h�����q�l�h���k�u�\�h�j�h�l�h�q�g�h�_���k�h�^�_�j�`�Z�g�b�_���N�G�H-�.�����B�E-�������\���]�j�m�i�i�_���K�J�D-�A���[�u�e�h���^�h�k�l�h�\�_�j�g�h��
�g�b�`�_���� �q�_�f�� �\�� �]�j�m�i�i�_�� �K�J�D-�>���� �h�^�g�Z�d�h�� �i�h�^�h�[�g�Z�y�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�v�� �h�l�k�m�l�k�l�\�h�\�Z�e�Z�� �i�j�b�� �k�j�Z�\�g�_�g�b�b��
�m�j�h�\�g�y�� �\�k�_�o�� �h�k�l�Z�e�v�g�u�o�� �p�b�l�h�d�b�g�h�\�� �f�_�`�^�m�� �j�Z�a�e�b�q�g�u�f�b�� �d�e�b�g�b�q�_�k�d�b�f�b�� �\�Z�j�b�Z�g�l�Z�f�b�� �K�J�D����
�>�Z�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �i�h�a�\�h�e�y�x�l�� �k�^�_�e�Z�l�v�� �\�u�\�h�^�� �h�� �j�h�e�b�� �b�f�f�m�g�g�h�]�h�� �\�h�k�i�Z�e�_�g�b�y�� �\�� �i�Z�l�h�]�_�g�_�a�_��
�j�Z�a�e�b�q�g�u�o���d�e�b�g�b�q�_�k�d�b�o���\�Z�j�b�Z�g�l�h�\���K�J�D�� 
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�\���i�e�Z�a�f�_���d�j�h�\�b���\���i�j�h�p�_�k�k�_���f�h�^�_�e�b�j�h�\�Z�g�b�y���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���]�b�i�_�j�l�b�j�_�h�a�Z 
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�F�_�������������� 

�K�j�h�d�b���g�Z�[�e�x�^�_�g�b�y���i�j�h���f�h�^�_�e�b�j�h�\�Z�g�b�b��
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52 
 

�<�u�k�h�l�Z���n�h�e�e�b�d�m�e�y�j�g�u�o��
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HELICOBACTER PYLORI AMONG CHILDREN AND ADOLESCENTS IN THE CITY 
OF TULA: FEATURES OF INFECTION.  

Plakhova O. A., Sorotskaya V. N. 
Abstract: the analysis of the frequency of occurrence of Helicobacter pylori among children and 
adolescents of the city of Tula. Identification of infection was carried out by one of the following 
methods: rapid urease test, breath test, bacteriological method. The study bacteria were detected in 
227 patients, which amounted to 60,85%. The dependence of prevalence on age, sex and time of year. 
Key words: Helicobacter pylori, infection, child population, age, gender. 
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GERMICIDAL FISSURE WITH THE USE OF MATERIALS CONTAINING FLUORINE  

Polushina A. C., Bozhko A. N. 
Abstract: Caries of the permanent teeth and its prevention remains an unsolved problem in modern 
dentistry. This is confirmed by a high prevalence and intensity of this disease. The proportion of 
caries of occlusal surfaces accounts for 80% of all cavities. 
Key words: caries, prophylaxis, fissure sealing, sealants. 
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INFLUENCE OF PREPARATION ANAVIDIN ON THE CURRENT OF 

INFLAMMATORY PROCESS  
Sklyanova Yuliya 

Barakhovskaya Elizaveta 
Sergeeva Kamila  

 
Annotation:  results of experimental research of influence of preparation Anavidin on the current of 
inflammatory of subcutaneous connective tissue are presented in this work. It is established that the 
drug does not change the general biological regularities of the course of the inflammatory reaction, 
but shortens the duration of its phases and their intensity. 
Keywords: Inflammation, preparation Anavidin, phases of inflammatory reaction. 
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�b �������������������������������������k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 

�L�Z�[�e�b�p�Z����. �I�h�d�Z�a�Z�l�_�e�b���f�h�j�n�h�n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h���k�h�k�l�h�y�g�b�y���i�h�^�d�h�`�g�h�c���k�h�_�^�b�g�b�l�_�e�v�g�h�c��
�l�d�Z�g�b�� 

�I�h�d�Z�a�Z�l�_�e�b 
�B�g�l�Z�d�l�g�u�_��

�l�d�Z�g�b 

�K�j�h�d�b��
�g�Z�[�e�x�^�_�g�b�y��
���q�Z�k�u�����k�m�l�d�b�� 

�N�b�a�b�h�e�h�]�b�q�_�k�d�b�c��
�j�Z�k�l�\�h�j 

�F�_������������������ 

�:�g�Z�\�b�^�b�g��
(0,25%) 

�F�_������������������ 
�B�g�n�b�e�v�l�j�Z�l��

���f�d�f�ð�� 
- 

12 4420(4300;4540) 2500(2390;2610) 
3 2940(2850;3030) 1870(1650;2090) 



59 
 

5 - - 

�=�b�^�j�Z�l�Z�p�b�y��
�l�d�Z�g�b�������� 

23,4 (22,3; 
24,5) 

12 50,4(49,8;51,0) 45,1(43,8;46,4) 
3 36,2(25,9;26,5) 26,0(24,7;27,3) 
5 34,4(34,0;34,8) 25,8(24,4;27,2) 
7 23,8(23,2;24,4) 23,2(22,0;24,4) 
15 27,7(27,2;28,2) 23,6(22,7;24,5) 

�H�l�g�h�k�b�l�_�e�v�g�u�c��
�h�[�t�z�f���^�_�l�j�b�l�Z��

(%) 
- 

12 16,4(15,8;17,0) 15,7(14,9;16,5) 
3 9,4(9,1;9,7) 8,4(7,8;9,0) 
5 8,1(7,7;8,5) 4,7(4,4;5,0) 
7 0,8(0,6;1,0) - 

�H�l�g�h�k�b�l�_�e�v�g�u�c��
�h�[�t�z�f��

�G�_�c�l�j�h�n�b�e�h�\��
(%) 

4,4 (3,7; 5,1) 

12 46,8(45,3;48,3) 38,9(37,4;40,4) 
3 32,9(31,7;34,1) 25,8(24,9;26,7) 
5 29,0(22,1;23,9) 17,1(16,5;17,7) 
7 9,5(8,7;10,3) 6,6(5,9;7,3) 
15 5,2(4,5;5,9) 4,9(4,4;5,4) 

�H�l�g�h�k�b�l�_�e�v�g�u�c��
�h�[�t�z�f��

�f�h�g�h�g�m�d�e�_�Z�j�h�\��
�b���f�Z�d�j�h�n�Z�]�h�\��

(%) 

10,3 (9,5; 11,1) 

12 34,6(32,9;36,3) 33,8(32,1;35,5) 
3 47,8(46,5;49,1) 57,4(55,8;59,0) 
5 36,5(35,6;37,4) 32,0(31,1;32,9) 
7 11,5(10,5;12,5) 10,4(9,2;11,6) 
15 11,4(10,5;12,5) 10,3(9,5;11,1) 

�H�l�g�h�k�b�l�_�e�v�g�u�c��
�h�[�t�z�f��

�n�b�[�j�h�[�e�Z�k�l�h�\��
(%) 

20, 9 (19,5; 
22,4) 

12 2,4(2,1;2,7) 2,1(1,7;2,5) 
3 8,8(7,9;9,7) 9,4(8,8;10,0) 
5 12,0(11,3;12,7) 14,1(12,9;15,3) 
7 23,1(22,4;23,8) 22,5(21,1;23,9) 
15 24,1(23,2;25,0) 22,0(20,9;23,1) 

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

�b�g�n�b�e�v�l�j�Z�l�_�����<�������]�j�m�i�i�_���\���w�l�h�l���i�_�j�b�h�^���b�o���k�h�^�_�j�`�Z�g�b�_���m�\�_�e�b�q�b�\�Z�_�l�k�y���\���������������Z���\�h�������]�j�m�i�i�_��- 1,7 
�j�Z�a�Z�� �<�� �i�h�k�e�_�^�m�x�s�b�_�� �k�j�h�d�b �g�Z�[�e�x�^�_�g�b�y�� �h�l�f�_�q�Z�_�l�k�y �b�o�� �k�g�b�`�_�g�b�_�� �g�h �d�� ������ �k�m�l�d�Z�f�� �b�o��
�k�h�^�_�j�`�Z�g�b�_���i�j�b�o�h�^�b�l���d���g�h�j�f�_���l�h�e�v�d�h���\�h�������]�j�m�i�i�_���b�k�k�e�_�^�h�\�Z�g�b�y�� 

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

�B�l�Z�d�����i�j�b���\�\�_�^�_�g�b�b���:�g�Z�\�b�^�b�g�Z �h�l�f�_�q�Z�_�l�k�y���b �[�h�e�_�_���[�u�k�l�j�h�_���h�q�b�s�_�g�b�_���h�q�Z�]�Z���\�h�k�i�Z�e�_�g�b�y��
�h�l�� �i�j�h�^�m�d�l�h�\�� �j�Z�k�i�Z�^�Z�� ���^�_�l�j�b�l�Z���� �W�l�h �i�h�^�l�\�_�j�`�^�Z�_�l�k�y�� �Z�d�l�b�\�g�u�f�� �_�]�h�� �m�^�Z�e�_�g�b�_�f���� �g�Z�q�b�g�Z�y�� �k�� ������
�q�Z�k�h�\���^�h�������k�m�l�h�d�����K�e�_�^�m�_�l���h�l�f�_�l�b�l�v�����q�l�h���g�Z�������k�m�l�d�b���w�d�k�i�_�j�b�f�_�g�l�Z���^�_�l�j�b�l���h�l�k�m�l�k�l�\�m�_�l���l�h�e�v�d�h���\�h��
���� �]�j�m�i�i�_���� �<�� �]�j�m�i�i�_�� �k�� �\�\�_�^�_�g�b�_�f�� �n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h�� �j�Z�k�l�\�h�j�Z�� �h�g�� �_�s�z�� �k�h�o�j�Z�g�y�_�l�k�y (0,8 (0,6; 
1,0)%. 

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

�K�m�f�f�b�j�m�y �j�_�a�m�e�v�l�Z�l�u���i�j�h�\�_�^�z�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �f�h�`�g�h�� �a�Z�d�e�x�q�b�l�v���� �q�l�h�� �\�\�_�^�_�g�b�_��
�i�j�_�i�Z�j�Z�l�Z�� �:�g�h�\�b�^�b�g�� �h�d�Z�a�u�\�Z�_�l�� �k�m�s�_�k�l�\�_�g�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �l�_�q�_�g�b�_�� �j�Z�g�_�\�h�]�h�� �\�h�k�i�Z�e�_�g�b�y����
�m�f�_�g�v�r�Z�y���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���_�z���n�Z�a���b���b�o���b�g�l�_�g�k�b�\�g�h�k�l�v 
.  

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 
1. �:�\�l�Z�g�^�b�e�h�\���=���=�����F�_�^�b�p�b�g�k�d�Z�y���f�h�j�n�h�f�_�l�j�b�y�����=���=���:�\�l�Z�g�^�b�e�h�\����- �F�������F�_�^�b�p�b�g�Z��������������- 

���������k�� 
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2. �=�m�p�h�e �:���:�� �I�j�Z�d�l�b�q�_�k�d�Z�y���f�h�j�n�h�e�h�]�b�y���h�j�]�Z�g�h�\���b���l�d�Z�g�_�c�����:���:���=�m�p�h�e�����;���X���D�h�g�^�j�Z�l�v�_�\��- 
�L�h�f�k�d�����B�a�^-�\�h���L�h�f�k�d�h�]�h���m�g-�l�Z��-1988.- ���������k�� 

3. �J�_�[�j�h�\�Z�� �H���X���� �K�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �f�_�^�b�p�b�g�k�d�b�o �^�Z�g�g�u�o���� �I�j�b�f�_�g�_�g�b�_�� �i�Z�d�_�l�Z��
�i�j�b�d�e�Z�^�g�u�o���i�j�h�]�j�Z�f�f �6�W�D�W�L�V�W�L�F�D�������H���X���J�_�[�j�h�\�Z�����± �F�������F�_�^�b�Z�k�n�_�j�Z����- 2002.-���������k���� 

4. �K�d�e�y�g�h�\�Z���X���:�����W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h-�d�e�b�g�b�q�_�k�d�Z�y���Z�i�j�h�[�Z�p�b�y���b���i�_�j�k�i�_�d�l�b�\�u���i�j�b�f�_�g�_�g�b�y��
�:�g�Z�\�b�^�b�g�Z�� �\�� �b�g�n�b�p�b�j�h�\�Z�g�g�h�c�� �j�Z�g�_�� ���X���:���K�d�e�y�g�h�\�Z���� �J���<���M�r�Z�d�h�\���� �<���=���B�a�Z�l�m�e�b�g�� ������
�B�g�n�_�d�p�b�h�g�g�Z�y���i�Z�l�h�e�h�]�b�y��-2006.- �L����������- �‹���� -4.-�K��������-46. 

�‹���X���:�����K�d�e�y�g�h�\�Z, 2017  
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�G�:�M�D�B���H���A�?�F�E�? 

 
�G�H�<�U�C���I�H�>�O�H�>���>�E�Y���>�E�Y �D�H�G�L�J�H�E�B�J�M�?�F�H�C���D�H�G�T�X�=�:�P�B�B��

�H�E�B�=�H�G�M�D�E�?�H�L�B�>�H�<���K���B�F�F�M�G�H�=�E�H�;�M�E�B�G�:�F�B 
�:�i�Z�j�b�g���B���H��1�����;�_�j�e�b�g�Z���Y���X��2�����I�j�h�o�h�j�_�g�d�h���B���:��3�����D�h�j�r�m�g���<���:��4 

1-�b�g�`�������B�;�O���b�f�����Z�d�Z�^�����F���F�����R�_�f�y�d�b�g�Z���b���X���:�����H�\�q�b�g�g�b�d�h�\�Z �J�:�G�����F�h�k�d�\�Z�����J�h�k�k�b�y; 
2-�k�l�m�^�_�g�l�����F�=�M���b�f�����F���<�����E�h�f�h�g�h�k�h�\�Z�����F�h�k�d�\�Z�����J�h�k�k�b�y; 

3-�d���o���g�����g���k�������B�;�O���b�f�����Z�d�Z�^�����F���F�����R�_�f�y�d�b�g�Z���b���X���:�����H�\�q�b�g�g�b�d�h�\�Z���J�:�G�����F�h�k�d�\�Z�����J�h�k�k�b�y; 
4-�^���o���g���� �j�m�d�����i�h�^�j�������B�;�O���b�f�����Z�d�Z�^�����F���F�����R�_�f�y�d�b�g�Z���b���X���:�����H�\�q�b�g�g�b�d�h�\�Z���J�:�G�����F�h�k�d�\�Z����

�J�h�k�k�b�y 
 

�J�Z�[�h�l�Z���\�u�i�h�e�g�_�g�Z���i�j�b���i�h�^�^�_�j�`�d�_���i�j�h�]�j�Z�f�f�u���©�M�F�G�B�D�ª���N�h�g�^�Z���k�h�^�_�c�k�l�\�b�y���j�Z�a�\�b�l�b�x���f�Z�e�u�o��
�n�h�j�f���i�j�_�^�i�j�b�y�l�b�c���\���g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c���k�n�_�j�_�����‹�������������������=�M���������� 

 
�:�g�g�h�l�Z�p�b�y�����I�j�_�^�e�h�`�_�g�� �g�h�\�u�c�� �k�i�h�k�h�[�� �d�h�g�t�x�]�Z�p�b�b�� �k�b�g�l�_�l�b�q�_�k�d�b�o�� �>�G�D�� �k�� �[�_�e�d�h�\�u�f�b��
�Z�g�l�b�l�_�e�Z�f�b�� �g�Z�� �h�k�g�h�\�_�� �d�j�h�k�k-�k�r�b�\�Z�x�s�b�o���e�b�g�d�_�j�h�\���� �k�h�^�_�j�`�Z�s�b�o�� �n�e�m�h�j�_�k�p�_�g�l�g�u�c�� �e�b�g�d�_�j����
�d�j�Z�k�b�l�_�e�v-�h�i�h�k�j�_�^�h�\�Z�g�g�h���� �I�h�^�o�h�^�� �h�l�e�b�q�Z�_�l�k�y�� �i�j�h�k�l�h�l�h�c�� �i�j�h�\�_�^�_�g�b�y�� �b�� �i�h�a�\�h�e�y�_�l��
�d�h�e�b�q�_�k�l�\�_�g�g�h�� �h�p�_�g�b�l�v�� �k�h�k�l�Z�\�� �i�h�e�m�q�Z�_�f�u�o�� �d�h�g�t�x�]�Z�l�h�\�� �i�h�� �k�i�_�d�l�j�Z�f�� �n�e�m�h�j�_�k�p�_�g�p�b�b�� �b��
�i�h�]�e�h�s�_�g�b�y�� �\�� �M�N-�\�b�^�b�f�h�f�� �^�b�Z�i�Z�a�h�g�Z�o���� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �i�j�_�^�e�Z�]�Z�_�f�u�o�� �j�_�Z�]�_�g�l�h�\�� �^�e�y��
�f�h�^�b�n�b�d�Z�p�b�b���b�f�f�m�g�h�]�e�h�[�m�e�b�g�h�\���i�h�a�\�h�e�y�_�l���a�g�Z�q�b�l�_�e�v�g�h���m�i�j�h�k�l�b�l���j�Z�[�h�l�m���k���b�o���d�h�g�t�x�]�Z�l�Z�f�b��
�a�Z���k�q�_�l���i�j�b�^�Z�g�b�y���h�d�j�Z�k�d�b���[�b�h�f�h�e�_�d�m�e�_�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����f�h�g�h�d�e�h�g�Z�e�v�g�u�_�� �Z�g�l�b�l�_�e�Z���� �d�h�g�t�x�]�Z�l�u���� �b�f�f�m�g�h-�I�P�J���� �p�b�Z�g�b�g�h�\�u�_��
�d�j�Z�k�b�l�_�e�b�����f�h�e�_�d�m�e�y�j�g�Z�y���^�b�Z�]�g�h�k�l�b�d�Z�� 

 
NOVEL CROSS-LINKERS FOR CONTROLLED DIRECT CONJUGATION OF 

OLIGONUCLEOTIDES WITH ANTIBODIES  
Aparin I.O. 1, Berlina Y.Y.2, Prokhorenko I.A.3, Korshun V.A.4 

Abstract: A new dye-mediated conjugation approach of synthetic DNA with antibodies based on 
fluorescent cross-linkers was proposed. The approach is easy to conduct and allows quantitative 
characterize the composition of the resulting conjugates with fluorescence and absorption spectra in 
the UV-visible ranges. The usage of the prepared reagents for modification of antibodies could 
significantly simplify manipulation with their conjugates by coloring the biomolecule. 
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THE USE OF TEA BAGS AS FERTILIZER  
Sazonov A.D. 

Abstract: The use of tea bags as tea is gaining popularity among consumers of tea in Russia. This 
article talks about the problem of disposing of the tea bags on the example of tea "Princess Noori". 
Key words: recycle tea bag, trace elements in tea, biodegradation, black tea, soil fertility.  
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�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �k�m�s�_�k�l�\�m�_�l�� �f�g�h�`�_�k�l�\�h�� �j�Z�a�g�h�\�b�^�g�h�k�l�_�c�� �q�Z�c�g�h�]�h�� �i�Z�d�_�l�b�d�Z���� �D�Z�d��
�i�j�Z�\�b�e�h���� �q�Z�c�g�u�c�� �i�Z�d�_�l�b�d�� �k�h�k�l�h�b�l�� �b�a�� �g�_�k�d�h�e�v�d�b�o�� �k�h�k�l�Z�\�g�u�o�� �q�Z�k�l�_�c���� �l�h�g�d�b�c�� �n�b�e�v�l�j�h�\�Z�e�v�g�u�c��
�f�_�r�h�q�_�d�� �b�a�� �p�_�e�e�x�e�h�a�u �k�� �b�a�f�_�e�v�q�_�g�g�u�f�b�� �e�b�k�l�v�y�f�b�� �q�Z�y���� �l�d�Z�g�_�\�h�c�� �\�_�j�z�\�h�q�d�b�� �b�� �y�j�e�u�q�d�Z���� �<�k�_��
�w�l�b�� �k�h�k�l�Z�\�g�u�_�� �q�Z�k�l�b�� �f�h�]�m�l�� �b�a�]�h�l�Z�\�e�b�\�Z�l�v�k�y�� �b�a�� �j�Z�a�g�u�o�� �f�Z�l�_�j�b�Z�e�h�\�� �b�f�_�l�v�� �j�Z�a�e�b�q�g�m�x�� �n�h�j�f�m����
�B�g�h�]�^�Z���q�Z�c�g�u�c���i�Z�d�_�l�b�d���\�d�e�x�q�Z�_�l���\���k�_�[�y���i�Z�j�m���f�_�l�Z�e�e�b�q�_�k�d�b�o���k�d�h�[���^�e�y���k�d�j�_�i�e�_�g�b�y���y�j�e�u�q�d�Z���b��
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�P�_�e�e�x�e�h�a�Z�����a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�Z���\���d�Z�q�_�k�l�\�_���i�b�s�_�\�h�c���^�h�[�Z�\�d�b���?�������� �y�\�e�y�_�l�k�y���m�^�h�[�g�u�f���b��
�i�j�Z�d�l�b�q�g�u�f�� �f�Z�l�_�j�b�Z�e�h�f�� �^�e�y�� �b�a�]�h�l�h�\�e�_�g�b�y�� �q�Z�c�g�h�]�h�� �i�Z�d�_�l�b�d�Z���� �l�Z�d�� �d�Z�d�� �g�_�� �b�f�_�_�l�� �\�d�m�k�Z�� �b�� �g�_��
�j�Z�k�l�\�h�j�y�_�l�k�y�� �\�� �\�h�^�_���� �I�h�� �h�[�s�_�c�� �f�Z�k�k�_�� �A�_�f�e�b�� �p�_�e�e�x�e�h�a�Z�� �a�Z�g�b�f�Z�_�l �i�_�j�\�h�_�� �f�_�k�l�h�� �k�j�_�^�b��
�h�j�]�Z�g�b�q�_�k�d�b�o�� �k�h�_�^�b�g�_�g�b�c�� �>���@���� �L�Z�d�`�_�� �p�_�e�e�x�e�h�a�Z�� �Z�d�l�b�\�g�h�� �i�h�^�\�_�j�]�Z�_�l�k�y�� �Z�d�l�b�\�g�h�c��
�[�b�h�^�_�]�j�Z�^�Z�p�b�b���i�j�b���m�q�Z�k�l�b�b���p�_�e�e�x�e�h�a�h�j�Z�a�j�m�r�Z�x�s�b�o���[�Z�d�l�_�j�b�c����Cellulomonas, Cellvibrio) [1]. 
�I�j�b�� �\�u�k�h�d�h�c�� �\�e�Z�`�g�h�k�l�b�� �b�� �[�e�Z�]�h�i�j�b�y�l�g�h�c�� �l�_�f�i�_�j�Z�l�m�j�_�� ���h�l�� ������ �^�h�� ������ �]�j�Z�^�m�k�h�\�� �P�_�e�v�k�b�y����
�p�_�e�e�x�e�h�a�Z���Z�d�l�b�\�g�h���j�Z�k�s�_�i�e�y�_�l�k�y���g�_�d�h�l�h�j�u�f�b���i�e�_�k�g�_�\�u�f�b���]�j�b�[�Z�f�b��[4].  

�E�b�k�l�v�y�� �q�_�j�g�h�]�h�� �q�Z�y�� �k�h�j�l�Z�� �©�I�j�b�g�p�_�k�k�Z�� �G�m�j�b�ª�� �k�h�^�_�j�`�b�l�� �k�e�_�^�m�x�s�b�_�� �f�b�d�j�h�w�e�_�f�_�g�l�u��
���f�]���d�]�������`�_�e�_�a�h���± �������������p�b�g�d���± �������������f�Z�]�g�b�c���± �������������g�b�d�_�e�v���± �������������g�Z�l�j�b�c���± �������������f�Z�j�]�Z�g�_�p���± 1,11; 
�f�_�^�v���± 0,14 [2].  

�B�k�o�h�^�y�� �b�a�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �e�b�k�l�v�_�\�� �q�Z�y�� �b�� �n�b�e�v�l�j�h�\�Z�e�v�g�h�]�h�� �i�Z�d�_�l�b�d�Z�� �k�h�j�l�Z�� �©�I�j�b�g�p�_�k�k�Z��
�G�m�j�b�ª���� �f�h�`�g�h�� �k�^�_�e�Z�l�v�� �\�u�\�h�^�� �h�� �l�h�f���� �q�l�h�� �^�Z�g�g�u�_�� �d�h�f�i�h�g�_�g�l�u�� �f�h�]�m�l�� �y�\�e�y�l�v�k�y�� �h�q�_�g�v�� �p�_�g�g�u�f��
�i�j�h�^�m�d�l�h�f�� �^�e�y�� �b�a�]�h�l�h�\�e�_�g�b�y�� �d�h�f�i�h�k�l�Z���� �d�h�l�h�j�u�c�� �f�h�`�_�l�� �[�u�l�v�� �i�j�b�f�_�g�z�g�� �\�� �d�Z�q�_�k�l�\�_�� �p�_�g�g�h�]�h��
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STUDYING OF CONTENT OF ORGANIC SUBSTANCE AND KATALAZNY 

ACTIVITY OF SOILS OF THE TERRITORY MURASHINSKY DALINICH STATIONS 
OF THE KIROV REGION  

Sitnikova N.A., Adamovich T. A. 
Abstract:  it is established that that soils of the studied territory of the station Dalinichi of the 
murashinsky area belong to neutral and srednekisly. Level of content of organic substance in the 
explored soils is characterized as high. The greatest activity of a catalase was observed in the sample 
which is selected at distance of three kilometers from the railroad (3,6 sm3�H2 on 1 g of the soil in 1 
min.). 
Keywords: organic substance, katalazny activity, railway transport, Murashinsky district 
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FEATURES OF URBAN DEVELOPMENT ZONING  FOR EXAMPLE  VILLAGE OF 
ZORKALTSEVO, TOMSK REGION  

Chilinger L. N., Redkina V. I. 
Abstract: Features of urban development zoning of the village Zorkaltsevo, Tomsk Region, Tomsk 
Oblast are considered. Statistical information on the types of permitted use of land plots in a given 
territory in quantitative and percentage terms has been analyzed and presented. 
Key words: state cadastral registration,  urban development zoning, land plot, land use and 
development laws, public cadastral map, permitted use, Tomsk Region, Tomsk Oblast. 
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�<�� �k�h�\�j�_�f�_�g�g�h�f�� �f�b�j�_�� �b�g�n�h�j�f�Z�l�b�a�Z�p�b�y�� �b�]�j�Z�_�l�� �d�e�x�q�_�\�m�x�� �j�h�e�v�� �\�h�� �\�k�_�o�� �k�n�_�j�Z�o��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b���� �=�_�h�]�j�Z�n�b�y���± �g�Z�m�d�Z���� �d�h�l�h�j�Z�y�� �g�_�� �k�l�Z�e�Z�� �b�k�d�e�x�q�_�g�b�_�f���� �\�� �j�_�a�m�e�v�l�Z�l�_��
�b�g�n�h�j�f�Z�l�b�a�Z�p�b�b���]�_�h�]�j�Z�n�b�b���i�h�y�\�b�e�b�k�v���]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�_���k�b�k�l�_�f�u���b���g�Z�m�d�Z���]�_�b�h�g�n�h�j�f�Z�l�b�d�Z�� 
[1, �k�� 146]. 

 �H�^�g�h�c�� �b�a�� �g�Z�b�[�h�e�_�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�c�� �b�g�k�l�j�m�f�_�g�l�Z�e�v�g�h�c�� �]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�h�c��
�k�b�k�l�_�f�h�c�����=�B�K�����g�Z�k�l�h�e�v�g�h�]�h���l�b�i�Z���y�\�e�y�_�l�k�y���0�D�S�,�Q�I�R���3�U�R�I�H�V�V�L�R�Q�D�O�� �0�D�S�,�Q�I�R���[�u�e�Z���j�Z�a�j�Z�[�h�l�Z�g�Z���\��
�g�Z�q�Z�e�_�� ����-�o�� �]�h�^�h�\���� �G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v �w�l�h�l���i�Z�d�_�l�� �y�\�e�y�_�l�k�y�� �[�_�k�l�k�_�e�e�_�j�h�f�� �g�Z�� �j�u�g�d�_�� �=�B�K�� �b��
�e�b�^�_�j�h�f���d�h�f�i�v�x�l�_�j�g�h�c���d�Z�j�l�h�]�j�Z�n�b�b���\���g�Z�r�_�c���k�l�j�Z�g�_�� 

�J�Z�k�k�f�h�l�j�b�f���h�k�g�h�\�g�u�_���\�h�a�f�h�`�g�h�k�l�b���=�B�K��MapInfo Professional. 
�0�D�S�,�Q�I�R�� �3�U�R�I�H�V�V�L�R�Q�D�O�� �i�h�a�\�h�e�y�_�l�� �k�h�a�^�Z�\�Z�l�v�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_�� �h�[�t�_�d�l�u�� �i�m�l�_�f�� �\�\�h�^�Z��

�d�h�h�j�^�b�g�Z�l�� �k�� �d�e�Z�\�b�Z�l�m�j�u���� �h�p�b�n�j�h�\�d�h�c�� �i�h�� �j�Z�k�l�j�h�\�h�f�m�� �b�a�h�[�j�Z�`�_�g�b�x���� �\�\�h�^�h�f�� �b�g�n�h�j�f�Z�p�b�b�� �k��
GPS-�i�j�b�z�f�g�b�d�Z���b���^�j�m�]�b�o���]�_�h�^�_�a�b�q�_�k�d�b�o���i�j�b�[�h�j�h�\�����Z���l�Z�d�`�_���b�f�i�h�j�l�h�f���]�j�Z�n�b�q�_�k�d�b�o���^�Z�g�g�u�o���b�a��
�^�j�m�]�b�o�� �]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �k�b�k�l�_�f���� �D�j�h�f�_�� �l�h�]�h���� �\�� �0�D�S�,�Q�I�R�� �f�h�`�g�h�� �i�j�h�k�f�Z�l�j�b�\�Z�l�v�� �b��
�h�[�j�Z�[�Z�l�u�\�Z�l�v���]�j�Z�n�b�q�_�k�d�b�_���b�a�h�[�j�Z�`�_�g�b�y�����\�k�l�Z�\�e�y�l�v���b���j�_�^�Z�d�l�b�j�h�\�Z�l�v���d�Z�j�l�u�����k�l�j�h�b�l�v���]�j�Z�n�b�d�b���b��
�^�b�Z�]�j�Z�f�f�u���� �j�Z�[�h�l�Z�l�v�� �k�� �[�Z�a�Z�f�b�� �^�Z�g�g�u�o���� �h�k�m�s�_�k�l�\�e�y�l�v�� �i�h�b�k�d�� �i�h�� �a�Z�i�j�h�k�m�� �b�� �f�g�h�]�h�_�� �^�j�m�]�h�_����
[2, �k�� 36]. 

�0�D�S�,�Q�I�R�� �3�U�R�I�H�V�V�L�R�Q�D�O�� �b�f�_�_�l�� �^�h�k�l�Z�l�h�q�g�h�� �o�h�j�h�r�h�� �i�j�h�^�m�f�Z�g�g�u�c�� �b�g�l�_�j�n�_�c�k����
�h�i�l�b�f�b�a�b�j�h�\�Z�g�g�u�c���g�Z�[�h�j���n�m�g�d�p�b�c���^�e�y���i�h�e�v�a�h�\�Z�l�_�e�y�����m�^�h�[�g�m�x���b���i�h�g�y�l�g�m�x���d�h�g�p�_�i�p�b�x���j�Z�[�h�l�u��
�d�Z�d���k���d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�b�f�b�����l�Z�d���b���k���k�_�f�Z�g�l�b�q�_�k�d�b�f�b���^�Z�g�g�u�f�b���� 

�K�b�k�l�_�f�Z���i�h�a�\�h�e�y�_�l���k�h�a�^�Z�\�Z�l�v���b�e�e�x�k�l�j�Z�l�b�\�g�u�_���l�_�f�Z�l�b�q�_�k�d�b�_���d�Z�j�l�u�����b�f�_�_�l���[�b�[�e�b�h�l�_�d�m��
�m�k�e�h�\�g�u�o�� �a�g�Z�d�h�\���� �r�j�b�n�l�h�\�� �b�� �a�Z�i�h�e�g�_�g�b�c���� �^�h�i�m�k�d�Z�_�l�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �r�d�Z�e�� �^�e�y�� �h�l�h�[�j�Z�`�_�g�b�y��
�d�Z�q�_�k�l�\�_�g�g�u�o�� �b�� �d�h�e�b�q�_�k�l�\�_�g�g�u�o�� �a�Z�\�b�k�b�f�h�k�l�_�c���� �h�i�b�k�Z�g�g�u�o�� �\�� �i�h�e�y�o�� �[�Z�a�u�� �^�Z�g�g�u�o�� ���\�_�e�b�q�b�g�Z 
�k�l�m�i�_�g�b�� �r�d�Z�e�u�� �a�Z�^�Z�_�l�k�y�� �i�h�e�v�a�h�\�Z�l�_�e�_�f������ �Z�� �l�Z�d�`�_�� �i�h�a�\�h�e�y�_�l�� �n�h�j�f�b�j�h�\�Z�l�v�� �e�_�]�_�g�^�m�� �d�Z�j�l�u����
�k�g�Z�[�`�Z�l�v�� �_�_�� �i�h�^�i�b�k�y�f�b���� �j�_�^�Z�d�l�b�j�h�\�Z�l�v�� �b�a�h�[�j�Z�`�_�g�b�_���� �0�D�S�,�Q�I�R�� �b�f�_�_�l�� �j�Z�a�\�b�l�u�_�� �k�j�_�^�k�l�\�Z��
�]�_�g�_�j�Z�p�b�b�� �h�l�q�_�l�h�\���� �i�h�k�l�j�h�_�g�b�y�� �]�j�Z�n�b�d�h�\�� �b�� �^�b�Z�]�j�Z�f�f���� �k�h�k�l�Z�\�e�_�g�b�y�� �l�_�f�Z�l�b�q�_�k�d�b�o�� �d�Z�j�l����
�=�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �k�b�k�l�_�f�u�� �a�g�Z�q�b�l�_�e�v�g�h�� �h�[�e�_�]�q�b�e�b�� �k�h�a�^�Z�g�b�_�� �l�_�f�Z�l�b�q�_�k�d�b�o�� �d�Z�j�l�� �b�� �^�Z�e�b��
�\�h�a�f�h�`�g�h�k�l�v���k�h�k�l�Z�\�e�_�g�b�y���l�Z�d�b�o���d�Z�j�l�����d�h�l�h�j�u�_���g�_���f�h�]�e�b���k�h�a�^�Z�l�v���e�x�^�b���h�l���j�m�d�b�� [4, �k�� 125]. 

MapInfo �i�h�a�\�h�e�y�_�l�� �i�h�e�m�q�Z�l�v�� �b�g�n�h�j�f�Z�p�b�x�� �h�� �f�_�k�l�h�i�h�e�h�`�_�g�b�b�� �i�h�� �Z�^�j�_�k�m�� �b�e�b�� �b�f�_�g�b����
�g�Z�o�h�^�b�l�v�� �i�_�j�_�k�_�q�_�g�b�_�� �m�e�b�p���� �]�j�Z�g�b�p���� �i�j�h�b�a�\�h�^�b�l�v�� �Z�\�l�h�f�Z�l�b�q�_�k�d�h�_�� �b�� �b�g�l�_�j�Z�d�l�b�\�g�h�_��
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Abstract:  The article considers the problem of reducing students ' motivation in studying computer 
science, in particular the section "Algorithms and programming". The focus of the work the author 
focuses on the role of computer games to enhance motivation, and basic approaches to creation and 
use of games in learning programming students. 
Key words: motivation, teaching Informatics, programming, computer games, active approach 
 

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

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

�I�j�b�� �b�a�m�q�_�g�b�b�� �j�Z�a�^�_�e�Z�� �©�:�e�]�h�j�b�l�f�b�a�Z�p�b�y�� �b�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�_�ª�� �h�^�g�b�f�b�� �b�a�� �m�k�i�_�r�g�u�o��
�k�i�h�k�h�[�h�\�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �i�h�a�g�Z�\�Z�l�_�e�v�g�m�x�� �Z�d�l�b�\�g�h�k�l�v�� �m�q�Z�s�b�o�k�y���� �y�\�e�y�x�l�k�y�� �d�h�f�i�v�x�l�_�j�g�u�_��
�b�]�j�u���>���������@�����:�g�Z�e�b�a�b�j�m�y���b�k�k�e�_�^�h�\�Z�g�b�y���\���h�[�e�Z�k�l�b���k�h�a�^�Z�g�b�y���b���b�k�i�h�e�v�a�h�\�Z�g�b�y���d�h�f�i�v�x�l�_�j�g�u�o���b�]�j����
�f�h�`�g�h�� �\�u�^�_�e�b�l�v�� �^�\�Z�� �i�h�^�o�h�^�Z�� �i�j�b�f�_�g�_�g�b�y�� �b�]�j�� �i�j�b�� �h�[�m�q�_�g�b�b�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�x���� �Z����
�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �]�h�l�h�\�u�o�� �d�h�f�i�v�x�l�_�j�g�u�o�� �b�]�j���� �d�Z�d�� �k�j�_�^�k�l�\�Z�� �h�[�m�q�_�g�b�y�� ���;�_�j�r�Z�^�k�d�b�c�� �:���F���� �>���@����
�?�e�v�f�b�d�_�_�\���H���J�������D�Z�l�Z�_�\���:���<�����D�Z�l�d�h�\�Z���:���E�������G�b�d�b�l�b�g���I���<�����>���@���b���^�j���������[�����k�h�a�^�Z�g�b�_���d�h�f�i�v�x�l�_�j�g�u�o��
�b�]�j�� �m�q�Z�s�b�f�b�k�y���� �\�� �i�j�h�p�_�k�k�_�� �h�[�m�q�_�g�b�y�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�x�� ���@�_�f�q�m�`�g�b�d�h�\�� �>���=������ �A�Z�k�e�Z�\�k�d�Z�y��
�H���X�����b���^�j�����>���@���� 

�@�_�f�q�m�`�g�b�d�h�\�� �>���=���� �b�� �A�Z�k�e�Z�\�k�d�Z�y�� �H���X���� �g�Z�� �h�k�g�h�\�_�� �Z�g�Z�e�b�a�Z�� �i�j�Z�d�l�b�d�b�� �h�l�f�_�q�Z�x�l���� �q�l�h��
�b�f�_�x�l�k�y���g�Z�k�u�s�_�g�g�u�_���^�\�b�`�_�g�b�y�f�b���b���^�_�c�k�l�\�b�y�f�b���d�h�f�i�v�x�l�_�j�g�u�_���b�]�j�u�����d�h�l�h�j�u�_���h�[�m�q�Z�x�s�b�_�k�y��
�f�h�]�m�l�� �i�h�^�� �j�m�d�h�\�h�^�k�l�\�h�f�� �m�q�b�l�_�e�y�� �b�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� �k�h�a�^�Z�\�Z�l�v�� �\�� �i�j�h�p�_�k�k�_�� �h�[�m�q�_�g�b�y��



78 
 

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

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

 
�J�b�k���������B�g�l�_�j�n�_�c�k���d�h�f�i�v�x�l�_�j�g�h�c���b�]�j�u���©�I�Z�a�e�u�ª 

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

 
�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

1. �>�Z�g�b�e�v�q�m�d�� �?���<������ �D�m�e�b�d�h�\�Z�� �G���X���� �F�h�^�_�e�v�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �]�h�l�h�\�g�h�k�l�b�� �[�m�^�m�s�_�]�h��
�m�q�b�l�_�e�y���b�g�n�h�j�f�Z�l�b�d�b���d���b�k�i�h�e�v�a�h�\�Z�g�b�x���b�g�l�_�j�Z�d�l�b�\�g�u�o���k�j�_�^�k�l�\���h�[�m�q�_�g�b�y���������=�j�Z�g�b���i�h�a�g�Z�g�b�y����
�������������‹�������������������K��������-75. 

2. �G�b�d�b�l�b�g�� �I���<������ �=�h�j�h�o�h�\�Z�� �J���B������ �A�Z�c�d�h�\�� �:���K���� �I�j�b�f�_�g�_�g�b�_�� �d�h�f�i�v�x�l�_�j�g�u�o�� �b�]�j�� �d�Z�d��
�n�Z�d�l�h�j�� �i�h�\�u�r�_�g�b�y�� �d�Z�q�_�k�l�\�Z�� �h�[�m�q�_�g�b�y�� �b�g�n�h�j�f�Z�l�b�d�_�� ������ �H�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �b��
�h�[�s�_�k�l�\�h�����������������‹�������K����������-409. 

3. �@�_�f�q�m�`�g�b�d�h�\���>���=�����F�_�l�h�^�b�d�Z���h�[�m�q�_�g�b�y���i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�x�����h�k�g�h�\�Z�g�g�Z�y���g�Z���k�h�a�^�Z�g�b�b��
�r�d�h�e�v�g�b�d�Z�f�b�� �^�b�g�Z�f�b�q�_�k�d�b�o�� �d�h�f�i�v�x�l�_�j�g�u�o�� �b�]�j�� �>�L�_�d�k�l�@���� �F�h�g�h�]�j�Z�n�b�y�� ���� �>���=���� �@�_�f�q�m�`�g�b�d�h�\����
�H���X�����A�Z�k�e�Z�\�k�d�Z�y�����± �<�h�j�h�g�_�`�����B�a�^�Z�l�_�e�v�k�l�\�h���©�G�Z�m�q�g�Z�y���d�g�b�]�Z�ª�����������������± ���������k�� 

4. �D�m�e�b�d�h�\�Z���G���X�������>�Z�g�b�e�v�q�m�d���?���<���� �;�h�j�b�k�h�\�Z���G���<�����N�h�j�f�b�j�h�\�Z�g�b�_���]�h�l�h�\�g�h�k�l�b���i�_�^�Z�]�h�]�Z��
�d�� �b�k�i�h�e�v�a�h�\�Z�g�b�x�� �b�g�l�_�j�Z�d�l�b�\�g�u�o�� �k�j�_�^�k�l�\�� �h�[�m�q�_�g�b�y�� �d�Z�d�� �\�Z�`�g�_�c�r�_�c�� �k�h�k�l�Z�\�e�y�x�s�_�c�� �_�]�h��
�b�g�n�h�j�f�Z�p�b�h�g�g�h�c���d�h�f�i�_�l�_�g�l�g�h�k�l�b���������<�_�k�l�g�b�d���<�h�e�]�h�]�j�Z�^�k�d�h�c���Z�d�Z�^�_�f�b�b���F�<�>���J�h�k�k�b�b�����������������‹��
�����������������K����������-141. 

5. �D�m�e�b�d�h�\�Z�� �G���X���� �K�h�a�^�Z�g�b�_�� �b�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �b�g�l�_�j�Z�d�l�b�\�g�u�o�� �d�h�f�i�v�x�l�_�j�g�u�o�� �b�]�j�� �d�Z�d��
�k�j�_�^�k�l�\�h���Z�d�l�b�\�b�a�Z�p�b�b���i�h�a�g�Z�\�Z�l�_�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y���g�Z�� �m�j�h�d�Z�o���b�g�n�h�j�f�Z�l�b�d�b��������



79 
 

�<�� �k�[�h�j�g�b�d�_���� �K�h�\�j�_�f�_�g�g�u�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �\�� �h�[�j�Z�a�h�\�Z�g�b�b���� �F�Z�l�_�j�b�Z�e�u�� �;�;�9�,�,�,��
�F�_�`�^�m�g�Z�j�h�^�g�h�c���d�h�g�n�_�j�_�g�p�b�b�����������������K��������-29.  

6. �;�_�j�r�Z�^�k�d�b�c�� �:���F������ �Y�g�d�h�� �?���?���� �B�]�j�h�\�u�_�� �d�h�f�i�v�x�l�_�j�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �\�� �k�b�k�l�_�f�_��
�h�[�j�Z�a�h�\�Z�g�b�y���������K�h�\�j�_�f�_�g�g�Z�y���l�_�o�g�b�d�Z���b���l�_�o�g�h�e�h�]�b�b�����± 2016. - �‹����  

�‹���:���J���;�u�d�h�\�Z������������ 
  



80 
 

�M�>�D�������������� 
�I�J�B�?�F�U���W�N�N�?�D�L�B�<�G�H�=�H���F�?�@�E�B�Q�G�H�K�L�G�H�=�H���I�H�A�G�:�G�B�Y���M�Q�?�G�B�D�:��

�M�Q�B�L�?�E�?�F 
�<�Z�m�e�b�g�Z���H���X�� 

�k�l�m�^�_�g�l�����F�=�L�M���b�f�����G�h�k�h�\�Z 
  

�:�g�g�h�l�Z�p�b�y�����<�� �w�l�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�d�Z�a�u�\�Z�_�l�k�y���h�� �l�h�f���� �q�l�h�� �l�Z�d�h�_���f�_�`�e�b�q�g�h�k�l�g�h�_�� �i�h�a�g�Z�g�b�_���� �d�Z�d�b�_��
�h�k�h�[�_�g�g�h�k�l�b�� �b�f�_�_�l�� �f�_�`�e�b�q�g�h�k�l�g�h�_�� �i�h�a�g�Z�g�b�_�� �m�q�b�l�_�e�y�� �b�� �m�q�_�g�b�d�Z���� �i�h�q�_�f�m�� �l�Z�d�� �\�Z�`�g�h��
�f�_�`�e�b�q�g�h�k�l�g�h�_�� �i�h�a�g�Z�g�b�_���� �l�Z�d�`�_�� �h�i�b�k�u�\�Z�x�l�k�y�� �w�n�n�_�d�l�b�\�g�u�_�� �f�_�l�h�^�u�� �f�_�`�e�b�q�g�h�k�l�g�h�]�h��
�i�h�a�g�Z�g�b�y���m�q�b�l�_�e�y���b���m�q�_�g�b�d�Z�� 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����f�_�`�e�b�q�g�h�k�l�g�h�_�� �h�[�s�_�g�b�_���� �]�m�f�Z�g�b�a�Z�p�b�y���� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c�� �i�j�h�p�_�k�k����
�e�b�q�g�h�k�l�v�����m�q�_�g�b�d�����m�q�b�l�_�e�v�����k�i�h�k�h�[�u���f�_�`�e�b�q�g�h�k�l�g�h�]�h���h�[�s�_�g�b�y���� 
 
RECOMMENDATIONS OF THE EFFECTIVE INTERCHANGEARY KNOWLEDGE OF 

THE STUDENT BY THE TEACHER  
Vaulina O.Y. 

Abstract: This article describes what interpersonal cognition is, what features interpersonal 
knowledge of the teacher and student has, why interpersonal cognition is so important, and also 
describes effective methods of interpersonal cognition of the teacher and student. 
Key words: interpersonal communication, humanization, educational process, personality, student, 
teacher, ways of interpersonal communication. 

 
 �G�Z�� �^�Z�g�g�u�c�� �f�h�f�_�g�l�� �h�[�j�Z�a�h�\�Z�g�b�_�� �k�l�Z�g�h�\�b�l�k�y�� �g�Z�i�j�Z�\�e�_�g�g�u�f�� �g�Z�� �i�h�a�g�Z�g�b�_��

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

�H�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_���j�Z�[�h�q�b�_���h�j�b�_�g�l�b�j�u�����h�l�f�_�q�_�g�g�u�_���X�G�?�K�D�H�� 
�x �h�j�b�_�g�l�Z�p�b�y�� �h�[�m�q�_�g�b�y�� �g�Z�� �e�b�q�g�h�k�l�v�� �m�q�Z�s�_�]�h�k�y���� �h�[�_�k�i�_�q�_�g�b�_�� �\�h�a�f�h�`�g�h�k�l�b�� �_�]�h��

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

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

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

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

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

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

���g�Z�i�j�b�f�_�j�����k���_�]�h���©�Y-�d�h�g�p�_�i�p�b�_�c�ª���b�e�b���k�Z�f�h�h�p�_�g�d�h�c���� 
�F�_�`�e�b�q�g�h�k�l�g�h�_�� �i�h�a�g�Z�g�b�_�� �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y���� �f�_�`�e�b�q�g�h�k�l�g�h�_�� �\�h�k�i�j�b�y�l�b�_�� �b��

�f�_�`�e�b�q�g�h�k�l�g�h�_���\�a�Z�b�f�h�i�h�g�b�f�Z�g�b�_���� 
�F�_�`�e�b�q�g�h�k�l�g�h�_�� �\�h�k�i�j�b�y�l�b�_���± �w�l�h�� �i�j�h�p�_�k�k�� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�b�� �b�� �b�g�l�_�j�i�j�_�l�Z�p�b�b��

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

�i�j�b�i�b�k�u�\�Z�g�b�_�� �i�h�a�b�l�b�\�g�u�o�� �b�e�b�� �g�_�]�Z�l�b�\�g�u�o�� �k�\�h�c�k�l�\�� �b�� �q�_�j�l���� �d�h�l�h�j�u�_�� �g�Z�� �k�Z�f�h�f�� �^�_�e�_��
�h�l�k�m�l�k�l�\�m�x�l���m���q�_�e�h�\�_�d�Z���� 

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

- �k�l�_�j�_�h�l�b�i�b�a�Z�p�b�y�� ���\�h�k�i�j�b�y�l�b�_�� �q�_�e�h�\�_�d�Z�� �g�Z�� �h�k�g�h�\�_�� �a�Z�j�Z�g�_�_�� �a�Z�]�h�l�h�\�e�_�g�g�u�o�� �r�Z�[�e�h�g�h�\��
�i�h�\�_�^�_�g�b�y���� 

- �m�i�j�h�s�_�g�b�_�����h�p�_�g�d�Z���q�_�e�h�\�_�d�Z���l�h�e�v�d�h���i�h�e�h�`�b�l�_�e�v�g�h���b�e�b���l�h�e�v�d�h���h�l�j�b�p�Z�l�_�e�v�g�h���� 
�W�n�n�_�d�l�u���f�_�`�e�b�q�g�h�k�l�g�h�]�h���\�h�k�i�j�b�y�l�b�y�� 
- �w�n�n�_�d�l�� �©�h�j�_�h�e�Z�ª�� ���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �i�_�j�\�h�]�h�� �\�i�_�q�Z�l�e�_�g�b�y�� �h�� �q�_�e�h�\�_�d�_�� �g�Z�� �\�k�_�� �_�]�h��

�i�h�\�_�^�_�g�b�_���\���^�Z�e�v�g�_�c�r�_�f���� 
- �w�n�n�_�d�l�� �©�g�h�\�b�a�g�u�ª�� ���i�h�� �h�l�g�h�r�_�g�b�x�� �d�� �a�g�Z�d�h�f�h�f�m�� �q�_�e�h�\�_�d�m�� �[�m�^�_�l�� �p�_�g�b�l�v�k�y�� �[�h�e�v�r�_��

�g�h�\�Z�y�� �b�g�n�h�j�f�Z�p�b�y���h�� �g�_�f���� �Z�� �d�� �i�h���h�l�g�h�r�_�g�b�x�� �d�� �g�_�a�g�Z�d�h�f�h�f�m�� �q�_�e�h�\�_�d�m�� �[�h�e�_�_�� �a�g�Z�q�b�f�h�c�� �[�m�^�_�l��
�i�_�j�\�Z�y���b�g�n�h�j�f�Z�p�b�y���� 

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

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

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

�i�h�a�b�l�b�\�g�h�f�� �q�m�\�k�l�\�_�� �i�h�� �h�l�g�h�r�_�g�b�x�� �d�� �q�_�e�h�\�_�d�m���� �k�b�f�i�Z�l�b�b���� �i�j�b�\�y�a�Z�g�g�h�k�l�b���� �d�h�l�h�j�u�_��
�k�i�h�k�h�[�k�l�\�m�x�l���[�h�e�_�_���]�e�m�[�h�d�h�f�m���_�]�h���i�h�a�g�Z�g�b�x���� 

�J�Z�p�b�h�g�Z�e�v�g�h�_�� �i�h�g�b�f�Z�g�b�_���± �w�l�h�� �f�u�k�e�b�l�_�e�v�g�u�c�� �i�j�h�p�_�k�k���� �d�h�l�h�j�u�c�� �g�Z�i�j�Z�\�e�_�g�� �g�Z��
�m�k�l�Z�g�h�\�e�_�g�b�b�� �k�h�h�l�\�_�l�k�l�\�b�y�� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �h�� �q�_�e�h�\�_�d�_�� �j�_�Z�e�v�g�h�� �k�m�s�_�k�l�\�m�x�s�b�f�� �q�_�j�l�Z�f��
�o�Z�j�Z�d�l�_�j�Z�����k�\�h�c�k�l�\�Z�f���e�b�q�g�h�k�l�b�����f�h�l�b�\�Z�f���i�h�\�_�^�_�g�b�y���� 

�W�l�Z�i�u���j�Z�p�b�h�g�Z�e�v�g�h�]�h���i�h�a�g�Z�g�b�y�� 
1) �\�u�^�\�b�`�_�g�b�_���]�b�i�h�l�_�a���b���i�j�_�^�i�h�e�h�`�_�g�b�_���h���q�_�e�h�\�_�d�_�� 
2) �k�j�Z�\�g�_�g�b�_���b���k�h�i�h�k�l�Z�\�e�_�g�b�_���k�\�h�b�o���\�_�j�k�b�c���k���f�g�_�g�b�y�f�b���^�j�m�]�b�o���e�x�^�_�c�� 
3)  �\�u�j�Z�[�h�l�d�Z�� �d�j�b�l�b�q�_�k�d�h�]�h�� �h�l�g�h�r�_�g�b�y�� �d�� �Z�j�]�m�f�_�g�l�Z�f�� �^�j�m�]�b�o�� �e�x�^�_�c���� �i�h�\�l�h�j�g�Z�y��

�b�g�l�_�j�i�j�_�l�Z�p�b�y���b���\�u�\�h�^���>�����������F�@�� 
�J�Z�k�k�f�h�l�j�b�f�� �i�h�i�h�^�j�h�[�g�_�_�� �i�_�^�Z�]�h�]�b�q�_�k�d�b�_�� �i�j�b�_�f�u�� �i�h�^�]�h�l�h�\�d�b�� �m�q�b�l�_�e�y�� �d��

�f�_�`�e�b�q�g�h�k�l�g�h�f�m���i�h�a�g�Z�g�b�x�����H�g�b���^�_�e�y�l�k�y���g�Z���k�e�_�^�m�x�s�b�_���\�b�^�u�� 
1) �l�j�_�g�b�g�]�h�\�u�_���i�j�b�_�f�u�� 
- �b�]�j�h�\�u�_�� �i�j�b�_�f�u�� ���i�_�^�Z�]�h�]�� �f�h�`�_�l�� �i�j�h�\�h�^�b�l�v�� �j�Z�a�e�b�q�g�u�_�� �j�Z�a�\�b�\�Z�x�s�b�_�� �b�� �b�g�l�_�j�_�k�g�u�_��

�b�]�j�u���� �k�� �i�h�f�h�s�v�x�� �d�h�l�h�j�u�o�� �h�g�� �f�h�`�_�l�� �j�Z�k�i�h�e�h�`�b�l�v�� �b�o�� �d�� �k�_�[�_���� �h�[�t�y�k�g�b�l�v�� �d�Z�d�b�_-�e�b�[�h�� �i�j�Z�\�b�e�Z��
�i�h�\�_�^�_�g�b�y�����g�Z�m�q�b�l�v���j�_�q�_�\�h�f�m���w�l�b�d�_�l�m���b���l���^������ 

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

�������i�j�b�_�f�u���w�f�i�Z�l�b�b�� 
- �i�j�b�_�f�u���w�f�i�Z�l�b�q�g�h�]�h���k�e�m�r�Z�g�b�y�����h�q�_�g�v���\�Z�`�g�h�� �m�f�_�l�v���\�u�k�e�m�r�Z�l�v���j�_�[�_�g�d�Z���b���g�b���\���d�h�_�f��

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

- �\�u�j�Z�`�_�g�b�_�� �w�f�i�Z�l�b�b�� ���q�l�h�[�u�� �g�Z�e�Z�^�b�l�v�� �f�_�`�e�b�q�g�h�k�l�g�h�_�� �h�[�s�_�g�b�_�� �k�� �j�_�[�_�g�d�h�f��
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PROMOTION OF HEALTHY LIFESTYLE THROUGH THE MEDIA  
Gavrish, M. I., Guryanova P.V., Semenova D.E. 

Abstract: this article explains the meaning of a healthy lifestyle, discusses its components and 
underlines its importance for the physical and mental health. Addresses the problem of promoting a 
healthy lifestyle through the media, analyzes the methods of attracting members of various social 
groups to leading a healthy lifestyle and gives some recommendations for improving the effectiveness 
of this process.  
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CULTURE AND SPORTS 
Gafarova R.I., Khisamov R.R. 

Abstract: The article reveals the provisions that must be observed to achieve the motivation of 
schoolchildren for physical education and sports, the concept of "health motivation" is specified. The 
age-related dynamics of motivation has been analyzed, the sensitivity of each stage of the 
schoolchild's development for the components of positive motivation to physical training and sports 
has been described. 
Key words: "health motivation", activity principle, age principle, dynamics of motivation; junior, 
middle and senior school age. 
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Abstract:  The urgency of addressing inclusive education linked with the educational strategy of the 
KGEU, aimed at improving the quality of education for students with disabilities. It defines necessity 
of creation of organizational-pedagogical support of students with disabilities on health. The 
necessary activities to create an effective system of training and education of students with disabilities 
on health. 
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�Z�^�Z�i�l�Z�p�b�x�� �\�� �k�h�p�b�m�f�_���� �H�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�i�_�^�Z�]�h�]�b�q�_�k�d�h�_�� �k�h�i�j�h�\�h�`�^�_�g�b�_�� �k�l�m�^�_�g�l�h�\�� �k��
�h�]�j�Z�g�b�q�_�g�g�u�f�b�� �\�h�a�f�h�`�g�h�k�l�y�f�b�� �i�h�� �a�^�h�j�h�\�v�x�� �\�� �\�m�a�_�� �i�j�b�a�\�Z�g�h�� �h�[�_�k�i�_�q�b�l�v�� �b�g�l�_�]�j�Z�p�b�x�� �\��
�m�g�b�\�_�j�k�b�l�_�l�k�d�m�x�� �b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�m�x�� �k�j�_�^�m���� �h�[�_�k�i�_�q�b�l�v�� �b�f�� �j�_�Z�e�v�g�m�x�� �\�h�a�f�h�`�g�h�k�l�v��
�i�h�e�m�q�_�g�b�y���\�u�k�r�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y���\���m�g�b�\�_�j�k�b�l�_�l�_�� 

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

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

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

�i�h���a�^�h�j�h�\�v�x�� 
�± �r�b�j�h�d�h�_�� �\�g�_�^�j�_�g�b�_�� �\�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c�� �i�j�h�p�_�k�k�� �w�e�_�d�l�j�h�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o��

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

 �H�^�g�Z���b�a���\�Z�`�g�u�o���a�Z�^�Z�q - �d�h�g�l�j�h�e�v���m�k�i�_�\�Z�_�f�h�k�l�b���k�l�m�^�_�g�l�h�\-�b�g�\�Z�e�b�^�h�\�����K���w�l�h�c���p�_�e�v�x���\��
�D�=�W�M�� �\�_�^�_�l�k�y�� �k�e�_�^�m�x�s�Z�y�� �j�Z�[�h�l�Z���� �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �a�Z�g�y�l�b�y�� �b�g�^�b�\�b�^�m�Z�e�v�g�h���� �h�k�h�[�u�c�� �j�_�`�b�f��
�d�h�g�l�j�h�e�y�� �a�g�Z�g�b�c���± �k�^�Z�q�Z�� �i�h�� �l�_�f�Z�f���� �\�u�^�Z�q�Z�� �f�_�l�h�^�b�q�_�k�d�b�o�� �f�Z�l�_�j�b�Z�e�h�\�� �g�Z�� �^�h�f�� �^�e�y�� �^�h�j�Z�[�h�l�d�b��
�e�Z�[�h�j�Z�l�h�j�g�u�o���j�Z�[�h�l�����i�j�h�\�_�^�_�g�b�_���d�h�e�e�h�d�\�b�m�f�h�\�� 

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

�H�q�_�j�_�^�g�Z�y�� �a�Z�^�Z�q�Z���± �k�h�p�b�Z�e�v�g�h�_�� �k�h�i�j�h�\�h�`�^�_�g�b�_���k�l�m�^�_�g�l�h�\-�b�g�\�Z�e�b�^�h�\�� �\�� �\�m�a�_����
�\�d�e�x�q�Z�x�s�Z�y���\���k�_�[�y�� 

�± �h�[�_�k�i�_�q�_�g�g�h�k�l�v�� �b�g�h�]�h�j�h�^�g�b�o�� �k�l�m�^�_�g�l�h�\-�b�g�\�Z�e�b�^�h�\�� �h�[�s�_�`�b�l�b�_�f�� �g�Z�� �\�_�k�v�� �i�_�j�b�h�^��
�h�[�m�q�_�g�b�y�� 

�± �i�h�f�h�s�v�� �\�� �d�Z�q�_�k�l�\�_�g�g�h�f�� �b�k�i�h�e�g�_�g�b�b�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �j�_�Z�[�b�e�b�l�Z�p�b�b��
���B�I�J���� 

�± �i�h�f�h�s�v���\���i�j�b�h�[�j�_�l�_�g�b�b���i�m�l�_�\�h�d���^�e�y���i�j�h�n�b�e�Z�d�l�b�d�b�����h�a�^�h�j�h�\�e�_�g�b�y�����e�_�q�_�g�b�y�� 
�<�� �D�=�W�M�� �k�l�m�^�_�g�l�u�� �b�g�\�Z�e�b�^�u�� �i�j�b�\�e�_�d�Z�x�l�k�y�� �^�e�y�� �m�q�Z�k�l�b�y�� �\�h�� �\�k�_�o�� �i�_�j�_�q�b�k�e�_�g�g�u�o��

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

�H�^�g�Z�d�h���\���D�=�W�M���h�k�l�Z�x�l�k�y���g�_�j�_�r�_�g�g�u�f�b���g�_�d�h�l�h�j�u�_���\�h�i�j�h�k�u�� 
�± �g�_���j�Z�a�\�b�l�Z���k�b�k�l�_�f�Z���l�v�x�l�h�j�k�l�\�Z�� 
�± �k�l�m�^�_�g�l�u-�b�g�\�Z�e�b�^�u���k�e�Z�[�h���i�j�_�^�k�l�Z�\�e�_�g�u���\���i�j�h�n�k�h�x�a�g�h�c���h�j�]�Z�g�b�a�Z�p�b�b�����\���k�l�m�^�_�g�q�_�k�d�h�f��

�Z�d�l�b�\�_�����\���k�h�x�a�_���k�l�m�^�_�g�l�h�\���b���Z�k�i�b�j�Z�g�l�h�\�� 
�± �g�_�� �j�_�r�_�g�Z�� �i�j�h�[�e�_�f�Z�� �h�[�m�q�_�g�b�y���i�j�_�i�h�^�Z�\�Z�l�_�e�_�c�� �^�e�y�� �j�Z�[�h�l�u�� �k�h�� �k�l�m�^�_�g�l�Z�f�b�� �k��

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

�D�Z�a�Z�g�k�d�h�]�h���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���w�g�_�j�]�_�l�b�q�_�k�d�h�]�h���m�g�b�\�_�j�k�b�l�_�l�Z �i�j�h�\�h�^�b�l�k�y���h�i�j�_�^�_�e�_�g�g�Z�y���j�Z�[�h�l�Z��
�i�h���h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�i�_�^�Z�]�h�]�b�q�_�k�d�h�f�m���k�h�i�j�h�\�h�`�^�_�g�b�x���k�l�m�^�_�g�l�h�\-�b�g�\�Z�e�b�^�h�\�����g�Z�i�j�Z�\�e�_�g�g�Z�y���g�Z��
�b�o�� �Z�^�Z�i�l�Z�p�b�x�� �b�� �k�h�p�b�Z�e�b�a�Z�p�b�x���� �g�_�h�[�o�h�^�b�f�Z�� �^�Z�e�v�g�_�c�r�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v�� �i�h �k�h�a�^�Z�g�b�x��
�w�n�n�_�d�l�b�\�g�h�c���k�b�k�l�_�f�u���h�[�m�q�_�g�b�y���b���\�h�k�i�b�l�Z�g�b�y���k�l�m�^�_�g�l�h�\���k���h�]�j�Z�g�b�q�_�g�g�u�f�b���\�h�a�f�h�`�g�h�k�l�y�f�b���i�h��
�a�^�h�j�h�\�v�x���� �g�Z�i�j�Z�\�e�_�g�g�Z�y�� �g�Z�� �^�h�k�l�b�`�_�g�b�_�� �d�Z�`�^�u�f�� �b�a�� �g�b�o�� �f�Z�d�k�b�f�Z�e�v�g�h�� �\�h�a�f�h�`�g�h�]�h�� �m�j�h�\�g�y��
�j�Z�a�\�b�l�b�y���e�b�q�g�h�k�l�b�����h�[�j�Z�a�h�\�Z�g�b�y�����i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���k�Z�f�h�j�_�Z�e�b�a�Z�p�b�b���b���d�h�f�i�_�l�_�g�l�g�h�k�l�b���� 
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�h�[�j�Z�a�h�\�Z�g�b�y���>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@����URL: http://fip.kpmo.ru/res_ru/0_goproduct_1119_0.pdf  
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�e�b�k�l�h�\�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �b�g�k�l�j�m�f�_�g�l�h�\�� Classkick �\�� �i�j�h�p�_�k�k�_�� �h�[�m�q�_�g�b�y�� �n�b�a�b�d�_����
�I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u�� �i�j�_�b�f�m�s�_�k�l�\�Z�� �k�_�j�\�b�k�Z��Classkick���� �d�Z�d�� �w�n�n�_�d�l�b�\�g�h�]�h�� �b�g�k�l�j�m�f�_�g�l�Z��
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THE USE OF CLASSKICK TOOLS FOR REAL -TIME FEEDBACK IN THE PROCESS 

OF LEARNING PHYSICS  

Malova A.I., Kozhevnikova S.A. 
Abstract: In the article, the questions of the use of a development of interactive worksheets using the 
tools of Classkick in the process of learning physics. The advantages of Classkick service are 
analyzed as an effective tool for improving the system of methods of teaching physics. The experience 
of development of author's interactive sheets is presented. 
Keywords: interactivity, interactive worksheets, physics training, feedback, educational resource. 

 
�K�h�\�j�_�f�_�g�g�h�f�m���m�q�b�l�_�e�x���g�_�h�[�o�h�^�b�f�h���m�f�_�l�v���h�j�]�Z�g�b�a�h�\�u�\�Z�l�v���k�h�\�f�_�k�l�g�m�x���^�_�y�l�_�e�v�g�h�k�l�v���k��

�h�[�m�q�Z�x�s�b�f�b�k�y���� �i�j�b�� �d�h�l�h�j�h�c�� �h�g�b�� �Z�d�l�b�\�g�h�� �h�k�\�Z�b�\�Z�x�l�� �g�h�\�u�_�� �a�g�Z�g�b�y���� �m�f�_�g�b�y�� �b�� �g�Z�\�u�d�b����
�Z�g�Z�e�b�a�b�j�m�x�l�� �k�\�h�x�� �^�_�y�l�_�e�v�g�h�k�l�v���� �k�h�a�g�Z�l�_�e�v�g�h�� �j�Z�a�f�u�r�e�y�x�l�� �g�Z�^�� �i�j�h�p�_�k�k�h�f�� �h�[�m�q�_�g�b�y�� �b�� �g�Z��
�h�i�u�l�_���i�j�b�h�[�j�_�l�Z�x�l���g�h�\�u�_���b�^�_�b�����H�j�]�Z�g�b�a�Z�p�b�y���i�h�^�h�[�g�h�c���m�q�_�[�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���l�j�_�[�m�_�l���g�h�\�u�o��
�k�j�_�^�k�l�\���w�l�h�c���^�_�y�l�_�e�v�g�h�k�l�b���b���g�h�\�m�x���b�g�n�h�j�f�Z�p�b�h�g�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�m�x���k�j�_�^�m�����]�^�_���d�e�x�q�_�\�u�f�b��
�d�h�f�i�h�g�_�g�l�Z�f�b�� �[�m�^�m�l�� �b�g�l�_�j�Z�d�l�b�\�g�u�_�� �m�q�_�[�g�u�_�� �f�Z�l�_�j�b�Z�e�u�� �b�� �b�g�k�l�j�m�f�_�g�l�u�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �\��
�j�_�Z�e�v�g�h�f�� �\�j�_�f�_�g�b�� �>0�@���� �H�^�g�b�f�� �b�a�� �w�n�n�_�d�l�b�\�g�u�o�� �b�g�k�l�j�m�f�_�g�l�h�\�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �\�� �j�_�`�b�f�_��
�j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b���y�\�e�y�_�l�k�y���k�_�j�\�b�k��Classkick. 

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

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

�<���d�Z�q�_�k�l�\�_���i�j�b�f�_�j�Z�����j�b�k���������j�Z�k�k�f�h�l�j�b�f���b�g�l�_�j�Z�d�l�b�\�g�u�_���j�Z�[�h�q�b�_���e�b�k�l�u�����j�Z�a�j�Z�[�h�l�Z�g�g�u�_��
�\��Classkick �^�e�y���b�a�m�q�_�g�b�y���l�_�f�u���©�>�\�b�`�_�g�b�_���i�h�^���m�]�e�h�f���d���]�h�j�b�a�h�g�l�m�ª�����I�j�b���b�a�m�q�_�g�b�b���^�Z�g�g�h�c���l�_�f�u��
�m�� �h�[�m�q�Z�x�s�b�o�� �h�[�u�q�g�h�� �i�h�y�\�e�y�x�l�k�y�� �l�j�m�^�g�h�k�l�b�� �k�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�f�� �Z�i�i�Z�j�Z�l�h�f���� �i�j�b�� �i�_�j�_�o�h�^�_�� �d��
�f�h�^�_�e�b���\���_�z���n�b�a�b�q�_�k�d�h�f���i�h�g�b�f�Z�g�b�b���>0, 4]. 

 
�J�b�k������ �I�j�b�f�_�j���j�Z�[�h�l�u���k���a�Z�^�Z�g�b�y�f�b���\���j�_�`�b�f�_���j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b�� 

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

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

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

 
�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u�� 

�������D�m�e�b�d�h�\�Z���G���X�������>�Z�g�b�e�v�q�m�d���?���<�������;�h�j�b�k�h�\�Z���G���<�����N�h�j�f�b�j�h�\�Z�g�b�_���]�h�l�h�\�g�h�k�l�b���i�_�^�Z�]�h�]�Z��
�d�� �b�k�i�h�e�v�a�h�\�Z�g�b�x�� �b�g�l�_�j�Z�d�l�b�\�g�u�o�� �k�j�_�^�k�l�\�� �h�[�m�q�_�g�b�y�� �d�Z�d�� �\�Z�`�g�_�c�r�_�c�� �k�h�k�l�Z�\�e�y�x�s�_�c�� �_�]�h��
�b�g�n�h�j�f�Z�p�b�h�g�g�h�c���d�h�f�i�_�l�_�g�l�g�h�k�l�b���������<�_�k�l�g�b�d���<�h�e�]�h�]�j�Z�^�k�d�h�c���Z�d�Z�^�_�f�b�b���F�<�>���J�h�k�k�b�b�����������������‹��
�����������������K����������-141. 

������ �F�b�l�j�h�n�Z�g�h�\�Z�� �?���I���� �B�g�l�_�j�Z�d�l�b�\�g�u�c�� �j�Z�[�h�q�b�c�� �e�b�k�l�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@�� ������ �?�e�_�g�Z��
�F�b�l�j�h�n�Z�g�h�\�Z���� �>�k�Z�c�l�@��- 1999-������������ �J�_�`�b�f�� �^�h�k�l�m�i�Z����
�K�W�W�S�������L�N�W�O�\�V�Y�D���E�O�R�J�V�S�R�W���U�X���V�H�D�U�F�K���O�D�E�H�O���b�g�l�_�j�Z�d�l�b�\�g�u�c�������j�Z�[�h�q�b�c�������e�b�k�l�� ���^�Z�l�Z�� �h�[�j�Z�s�_�g�b�y����
10.11.2017). 



98 
 

3. �F�h�g�Z�k�l�u�j�k�d�b�c���E���F�����N�b�a�b�d�Z�����L�b�i�b�q�g�u�_���h�r�b�[�d�b���b���k�e�h�`�g�u�_���l�_�f�u���g�Z���?�=�W�����q�Z�k�l�v���K������
�f�_�l�h�^�b�d�Z���� �j�Z�a�[�h�j�� �a�Z�^�Z�q���� �Z�g�Z�e�b�a�� �h�r�b�[�h�d���� �m�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�h�_�� �i�h�k�h�[�b�_�����²  �J�h�k�l�h�\-�g�Z-�>�h�g�m�� ����
�E�_�]�b�h�g�����������������²  �������k�����²  ���=�h�l�h�\�b�f�k�y���d���?�=�W�������� 

�������D�m�e�b�d�h�\�Z���G���X�������>�Z�g�b�e�v�q�m�d���?���<�������@�b�^�d�h�\�Z���:���X�����N�h�j�f�b�j�h�\�Z�g�b�_���]�h�l�h�\�g�h�k�l�b���[�m�^�m�s�_�]�h��
�m�q�b�l�_�e�y�� �n�b�a�b�d�b�� �d�� �b�k�i�h�e�v�a�h�\�Z�g�b�x�� �b�g�l�_�j�Z�d�l�b�\�g�u�o�� �k�j�_�^�k�l�\�� �h�[�m�q�_�g�b�y�� ������ �<�� �k�[�h�j�g�b�d�_����
�B�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �\�� �h�[�j�Z�a�h�\�Z�g�b�b�� �;�;�,�� �\�_�d�Z���� �K�[�h�j�g�b�d�� �g�Z�m�q�g�u�o�� �l�j�m�^�h�\��
�F�_�`�^�m�g�Z�j�h�^�g�h�c���g�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�h�c���d�h�g�n�_�j�_�g�p�b�b�����������������K����������-489. 

�‹���:���B���F�Z�e�h�\�Z�����K���:���D�h�`�_�\�g�b�d�h�\�Z�� 2017 
  



99 
 

�M�>�D���������������� 
�H�I�U�L���B�K�I�H�E�V�A�H�<�:�G�B�Y���B�G�L�?�J�:�D�L�B�<�G�U�O���I�E�:�D�:�L�H�<���G�:���M�J�H�D�:�O��

�B�A�H�;�J�:�A�B�L�?�E�V�G�H�=�H���B�K�D�M�K�K�L�<�: 
�I�h�e�y�d�h�\�Z���<���:�� 

�f �Z�]�b�k�l�j�Z�g�l�����©�<�h�e�]�h�]�j�Z�^�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���k�h�p�b�Z�e�v�g�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l�ª 
 

�:�g�g�h�l�Z�p�b�y�� �<�� �k�l�Z�l�v�_�� �j�Z�k�k�f�h�l�j�_�g�u�� �\�h�i�j�h�k�u�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �b�g�l�_�j�Z�d�l�b�\�g�u�o�� �i�e�Z�d�Z�l�h�\�� �d�Z�d��
�b�g�l�_�j�Z�d�l�b�\�g�h�]�h�� �k�j�_�^�k�l�\�Z�� �h�[�m�q�_�g�b�y�� �b�a�h�[�j�Z�a�b�l�_�e�v�g�h�f�m�� �b�k�d�m�k�k�l�\�m���� �i�h�a�\�h�e�y�x�s�_�]�h�� �j�Z�[�h�l�Z�l�v�� �k��
�m�q�Z�s�b�f�b�k�y���\���a�h�g�_���b�o���[�e�b�`�Z�c�r�_�]�h���j�Z�a�\�b�l�b�y�����I�j�_�^�k�l�Z�\�e�_�g���h�i�u�l���b�k�i�h�e�v�a�h�\�Z�g�b�y���b�g�l�_�j�Z�d�l�b�\�g�u�o��
�i�e�Z�d�Z�l�h�\�����k�h�a�^�Z�g�g�u�o���k���i�h�f�h�s�v�x���i�j�h�]�j�Z�f�f�u���0�6���3�R�Z�H�U�3�R�L�Q�W���� 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �b�a�h�[�j�Z�a�b�l�_�e�v�g�h�_�� �b�k�d�m�k�k�l�\�h���� �b�e�e�x�k�l�j�b�j�h�\�Z�g�b�_���� �b�g�l�_�j�Z�d�l�b�\�g�u�_�� �i�e�Z�d�Z�l�u����
�b�g�l�_�j�Z�d�l�b�\�g�u�_���l�_�o�g�h�e�h�]�b�b�����g�Z�j�h�^�g�u�_���k�d�Z�a�d�b�� 
 

EXPERIENCE IN THE USE OF EDUCATIONAL INTERACTIVE POSTERS IN THE 
LESSONS FINE ART 

Polyakova V.A. 
Abstract:  the article discusses the use of educational interactive posters as interactive means of 
learning a fine art, allowing to work with students in their zone of proximal development. Presents 
the experience of using educational interactive posters created using MS PowerPoint.  
Keywords: fine art, illustration, educational interactive posters, interactive technologies, folk tales. 
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Abstract:  In the article, the questions of the use of a teacher the web site as a new mean for the 
realization of blended learning in Informatics. Methodical approaches to the design of the training 
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THE EFFECT OF GAMES ON MENTAL DEVELOPMENT PRESCHOO LER 

Tkachenko A. S. 
Abstract: the article talks about how the game can affect the child, his emotional state and how it can 
affect mental development. Diagnosis was carried out and the results. 
Key words: preschooler, mental development, diagnosis, game. 
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ETHNOGRAPHIC PRINCIPLE AS A BASIS FOR THE FORMATION OF 

KNOWLEDGE ABOUT THE NATIVE LAND IN THE EDUCATION OF CHILDREN 
WITH INTELLECTUAL DISABILITIES  

Fahrieva Z. Sh., Abibullaeva L.SH. 
Annotation. This article reveals the importance of the application of the local ethnographic principle 
in the education of children with intellectual disabilities, also considers the role of this principle in 
the organization and content of the educational process, the implementation of which requires that all 
studied facts, phenomena of living and inanimate nature, social life and work activity of students 
(correctional) schools and were considered in their relations and relations with the conditions of the 
local land. 
Keywords. Ethnographic, ethnographic principle, children with intellectual disabilities, land, 
Motherland. 
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METHODS OF EXAMINATION OF RETELLING CHILDREN SENIOR PRESCHOOL 

AGE WITH GENERAL  
UNDERDEVELOPMENT OF SPEECH  

Chuvilina O.N.  
Annotation. The article deals with the diagnosis of disorders of coherent speech of older preschool 
children with General underdevelopment of speech. A brief analysis of the diagnostic techniques of 
different authors is presented. Each author proposes his own structure for examining the coherent 
speech of older preschoolers . 
Key words: survey methodology, children with the General underdevelopment of speech, a retelling 
of the text, speech, senior preschool age. 
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Abstrack:  To date, created and operate key infrastructure components of "electronic government", 
providing government and municipal services in electronic form. However, despite this achievement, 
the electronic state of the Russian Federation is faced with challenges and obstacles for further 
development which are analyzed in this article from the perspective of organizational and technical 
problems. 
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SETTLEMENT OF THE EXTERNAL DEBT PROBLEM IN MODERN FOREIGN AND 

RUSSIAN PRACTICE 
Abstract: the concept of public debt is considered as a way of replenishing the state budget. The 
problems that arise when using this method are given. Statistical data on the level of the state debt of 
the Russian Federation are presented. A conclusion is made about the acceptability of Russia's 
external debt against the background of the size of the gold and foreign exchange reserves. 
Key words: state debt, public credit, international monetary fund, the World Bank, the Central Bank 
of Russia, gold and foreign exchange reserves. 
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�<�� �b�g�l�_�j�\�v�x�� �b�a�^�Z�g�b�x��Bloomberg �i�j�_�a�b�^�_�g�l�� �J�h�k�k�b�b�� �<�e�Z�^�b�f�b�j�� �I�m�l�b�g�� �h�l�f�_�l�b�e���� �q�l�h�� �g�Z��
�g�Z�k�l�h�y�s�b�c�� �f�h�f�_�g�l�� �g�Z�r�Z�� �k�l�j�Z�g�Z�� �\�o�h�^�b�l�� �\�� �^�_�k�y�l�d�m�� �k�l�j�Z�g�� �k�� �g�Z�b�[�h�e�_�_�� �[�e�Z�]�h�i�j�b�y�l�g�u�f��
�k�h�h�l�g�h�r�_�g�b�_�f���\�g�_�r�g�_�]�h���^�h�e�]�Z���b���a�h�e�h�l�h�\�Z�e�x�l�g�u�o���j�_�a�_�j�\�h�\�����i�j�b���l�h�f�����q�l�h���i�j�b���i�_�j�\�h�f���b�a�[�j�Z�g�b�b��
�I�m�l�b�g�Z���i�j�_�a�b�^�_�g�l�h�f���\����������-�f���]�h�^�m���m���J�h�k�k�b�b���[�u�e�h���������f�e�j�^���a�h�e�h�l�h�\�Z�e�x�l�g�u�o���j�_�a�_�j�\�h�\���b���k�\�u�r�_��
������ �f�e�j�^�� �\�g�_�r�g�b�o�� �^�h�e�]�h�\������ �I�h�� �k�e�h�\�Z�f�� �i�j�_�a�b�^�_�g�l�Z���� �k�_�c�q�Z�k�� �k�b�l�m�Z�p�b�y�� �d�Z�j�^�b�g�Z�e�v�g�u�f�� �h�[�j�Z�a�h�f��
�b�a�f�_�g�b�e�Z�k�v���� �m�� �J�h�k�k�b�b�� �������� �f�e�j�^�� �^�h�e�e�Z�j�h�\�� �a�h�e�h�l�h�\�Z�e�x�l�g�u�o�� �j�_�a�_�j�\�h�\���� �Z�� �\�g�_�r�g�b�c�� �^�h�e�]��
�k�h�k�l�Z�\�e�y�_�l���e�b�r�v�����������h�l���<�<�I���k�l�j�Z�g�u���>������c. 3-4.].  

�I�h�� �^�Z�g�g�u�f�� �F�_�`�^�m�g�Z�j�h�^�g�h�]�h�� �\�Z�e�x�l�g�h�]�h�� �n�h�g�^�Z�� �J�h�k�k�b�y�� �b�� �i�h�� �g�Z�d�h�i�e�_�g�g�h�f�m�� �j�Z�a�f�_�j�m��
�]�h�k�^�h�e�]�Z�����b���i�h���l�_�f�i�Z�f���_�]�h���g�Z�j�Z�s�b�\�Z�g�b�y���\�u�]�h�^�g�h���h�l�e�b�q�Z�_�l�k�y���h�l���k�l�j�Z�g��G�������K�l�h�b�l���h�l�f�_�l�b�l�v�����q�l�h��
�d��G�����h�l�g�h�k�y�l�� �k�l�j�Z�g�u�� �©�[�h�e�v�r�h�c�� �k�_�f�z�j�d�b�ª���� �l�h�� �_�k�l�v�� �w�d�h�g�h�f�b�q�_�k�d�b�� �j�Z�a�\�b�l�u�_�� �k�l�j�Z�g�u���� �l�Z�d�b�_�� �d�Z�d��
�K�R�:�� �<�_�e�b�d�h�[�j�b�l�Z�g�b�y���� �=�_�j�f�Z�g�b�y���� �Y�i�h�g�b�x�� �b�� �^�j���� �>�e�y�� �g�Z�]�e�y�^�g�h�k�l�b�� �\�h�k�i�j�b�y�l�b�y�� �i�j�b�\�_�^�z�g��
�j�b�k�m�g�h�d�� �‹������ �d�h�l�h�j�u�c�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �k�b�l�m�Z�p�b�x�� �k�� �\�g�_�r�g�b�f�� �^�h�e�]�h�f�� �\�� �J�h�k�k�b�b�� �b�� �\�� �k�l�j�Z�g�Z�o��
�©�[�h�e�v�r�h�c���k�_�f�_�j�d�b�ª 
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�J�b�k�������� �G�Z�d�h�i�e�_�g�g�u�c���j�Z�a�f�_�j���b���l�_�f�i�u���g�Z�j�Z�s�b�\�Z�g�b�y���]�h�k�^�h�e�]�Z���m���J�h�k�k�b�b���b���k�l�j�Z�g���*�����>���@ 

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

�I�h���h�p�_�g�d�Z�f���P�_�g�l�j�Z�e�v�g�h�]�h���;�Z�g�d�Z���J�N���\�g�_�r�g�b�c���^�h�e�]���g�Z�r�_�c���k�l�j�Z�g�u���k�h�k�l�Z�\�e�y�_�l���������������f�e�j�^��
�^�h�e�e�Z�j�h�\�� �K�R�:���� �I�j�b�� �w�l�h�f�� �g�Z�� �h�j�]�Z�g�u�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�b�o�h�^�b�l�k�y�� ���������� �f�e�j�^����
�G�h�\�u�c�� �j�h�k�k�b�c�k�d�b�c�� �^�h�e�]�� �k�h�k�l�Z�\�b�e�� ������ �f�e�j�^�� �^�h�e�e�Z�j�h�\���� �Z�� �^�h�e�]�� �[�u�\�r�_�]�h�� �K�K�K�J�� �h�k�l�Z�g�h�\�b�e�k�y�� �g�Z��
�m�j�h�\�g�_�� ���� �f�e�j�^�� �^�h�e�e�Z�j�h�\���� �>�h�e�]�� �P�;�� �J�N�� �k�h�k�l�Z�\�e�y�_�l�� ���������� �f�e�j�^���� �Z�� �d�h�f�f�_�j�q�_�k�d�b�o���± �������� �f�e�j�^��
�^�h�e�e�Z�j�h�\���� �G�Z�� �i�j�h�q�b�_�� �k�_�d�l�h�j�Z�� �i�j�b�o�h�^�b�l�k�y�� �^�h�e�]�� �\�� �������� �f�e�j�^�� �^�h�e�e�Z�j�h�\���� �?�k�e�b�� �]�h�\�h�j�b�l�v�� �h��
�i�h�d�Z�a�Z�l�_�e�y�o�� �\�g�_�r�g�_�c�� �^�h�e�]�h�\�h�c�� �m�k�l�h�c�q�b�\�h�k�l�b���J�N���� �l�h�� �b�o�� �a�g�Z�q�_�g�b�y�� �f�h�`�g�h�� �i�j�_�^�k�l�Z�\�b�l�v�� �\�� �\�b�^�_��
�l�Z�[�e�b�p�u���‹���� 

�L�Z�[�e�b�p�Z���‹���� �I�h�d�Z�a�Z�l�_�e�b���\�g�_�r�g�_�c���^�h�e�]�h�\�h�c���m�k�l�h�c�q�b�\�h�k�l�b���\���J�N���>���@ 
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�W�L�M���- �w�d�k�i�h�j�l���l�h�\�Z�j�h�\���b���m�k�e�m�]�� 
�?�k�e�b�� �i�j�h�k�e�_�^�b�l�v�� �^�b�g�Z�f�b�d�m�� �j�Z�a�\�b�l�b�y�� �i�j�b�\�_�^�_�g�g�u�o�� �\�� �l�Z�[�e�b�p�_�� �i�h�d�Z�a�Z�l�_�e�_�c���� �g�Z�q�b�g�Z�y�� �k��

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

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

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

�I�h���^�Z�g�g�u�f���F�<�N���h�[�s�_�f�b�j�h�\�h�c���^�h�e�]���^�h�k�l�b�]���j�Z�a�f�_�j�Z���\�����������l�j�e�g���^�h�e�e�Z�j�h�\�����[�h�e�_�_���q�_�f���\��
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VOLUNTARY AND FORCED COMPROMISES  

Bryzhinskaya G.V., Hudoykina T.V. 
Abstract:  the article deals with the nature of compromise as the most reasonable option for the 
resolution of disputes or conflicts. Is determined by its essence. Examines the voluntary and 
involuntary forms of compromise. Shows the role of reaching a compromise solution in the process 
of resolving differences and conflicts. 
Key words: compromise, resolution, dispute, conflict, agreement, concessions. 
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TO THE QUESTION OF FALLING OFF OF THE FOREST STAND: TYPES, 
RELATIONSHIP, PROBLEMS (REVIEW ARTICLE)  

Anuyev E.A. 
Summary: In this article the literary data devoted to types, emergence and consequences of an 
izrezhivaniye of forest stands are generalized. The relevance of a problem is caused by need of a 
comprehension of education and volume of a smasher. The main problems at different types of a 
falling off of a forest stand are specified. Possible methods of solution of these problems are shown. 
Key words: growth stand, natural retreat, mechanical detachment, pathogenic dropping out, 
pyrogenic dropping out, postpartum dropping out. 
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THREE DIFFERENT TYPES OF SOILS POLL UTED BY NITRATE ZINC.  
Vasiliyev D.V. 

Abstract: Supervision have shown that zinc nitrate is capable to influence quality of seed posterity of barley 
and frequency of cytogenetic infringements in sprouts of seeds only at high concentration in soil. The greatest 
influence on indicators of quality of seeds and cytogenetic �i�h�\�j�_�`�^�_�g�g�h�k�l�v their sprouts renders zinc nitrate 
on dernovo-podsolic soils. 
Key words: Barley, zinc nitrate, quality of seeds, chromosomal aberrations. 
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�M�>�D��004.8 
�K�J�:�<�G�B�L�?�E�V�G�:�Y���O�:�J�:�D�L�?�J�B�K�L�B�D�:��ARCGIS �B MAPINFO  

�A�h�e�h�l�q�_�g�d�h���X���H��1�����E�_�[�_�r�h�\�Z���E���<�� 2  
1-�k�l�m�^�_�g�l�� �N�=�;�H�M���<�H���©�D�m�[�Z�g�k�d�b�c���=�:�M���b�f�����B���L�����L�j�m�[�b�e�b�g�Z�ª; 
2 -�k�l�m�^�_�g�l, �N�=�;�H�M���<�H���©�D�m�[�Z�g�k�d�b�c���=�:�M���b�f�����B���L�����L�j�m�[�b�e�b�g�Z�ª; 

�G�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v���± �D�j�b�\�h�j�h�l�h�\�Z���:���:��, �k�l�Z�j�r�b�c���i�j�_�i�h�^�Z�\�Z�l�_�e�v�����N�=�;�H�M���<�H�� 
�©�D�m�[�Z�g�k�d�b�c���=�:�M���b�f�����B���L�����L�j�m�[�b�e�b�g�Z�ª 

 
�:�g�g�h�l�Z�p�b�y�����<�� �w�l�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �k�j�Z�\�g�b�l�_�e�v�g�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �^�\�m�o�� �i�j�h�]�j�Z�f�f��
ArcGIS �b MapInfo ���� �b�o�� �i�j�_�b�f�m�s�_�k�l�\�Z���� �g�_�^�h�k�l�Z�l�d�b�� �b�� �Z�g�Z�e�b�a�� �\�u�[�h�j�Z���� �g�Z�b�[�h�e�_�_�� �h�i�l�b�f�Z�e�v�g�u�o��
�=�B�K-�i�j�h�^�m�d�l�h�\���� �^�e�y�� �j�Z�a�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�c�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �b�o�� �k�n�_�j�� �^�_�y�l�_�e�v�g�h�k�l�b�� �b��
�n�b�g�Z�g�k�h�\�h�c���h�[�_�k�i�_�q�_�g�g�h�k�l�b�� 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�_�� �k�b�k�l�_�f�u�����]�_�h�i�j�b�\�y�a�d�Z, �Z�l�j�b�[�m�l�b�\�g�u�_�� �^�Z�g�g�u�_, 
�j�Z�k�l�j�h�\�u�_���b�a�h�[�j�Z�`�_�g�b�y�����b�g�l�_�j�n�_�c�k. 

 
SPANIEL FEATURE IN ARCGIS AND MAPINFO  

Zolotchenko Y.O., Lebeshova L.V., Krivorotova A.A. 
Abstract:  this article describes the breed characteristics of the two programmes in arcgis and mapinfo 
with their advantages, disadvantages and selection analysis, the best GIS products for different 
organizations depending on their ser activities and financial support. 
Keywords: automation systems, geo-referencing, a tribute to data, images, interface. 

 
�<�� �g�Z�k�l�h�y�s�_�_���\�j�_�f�y�� �f�g�h�]�b�_���h�j�]�Z�g�b�a�Z�p�b�b�� �q�Z�k�l�h���k�l�Z�e�d�b�\�Z�x�l�k�y�� �k�� �\�h�i�j�h�k�h�f�����h���l�h�f�� �d�Z�d�b�_��

�]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �k�b�k�l�_�f�u�� ���=�B�K���� �b�k�i�h�e�v�a�h�\�Z�l�v�� �e�m�q�r�_�� �\�� �k�\�h�_�c�� �j�Z�[�h�l�_���� �B�� �_�k�l�_�k�l�\�_�g�g�u�f��
�h�[�j�Z�a�h�f�� �\�a�]�e�y�^�u�� �h�k�l�Z�g�Z�\�e�b�\�Z�x�l�k�y�� �g�Z�� �^�\�m�o�� �h�k�g�h�\�g�u�o�� �b�� �i�h�i�m�e�y�j�g�u�o�� �i�j�h�]�j�Z�f�f�Z�o�� �\�� �w�l�h�f��
�k�_�]�f�_�g�l�_���j�u�g�d�Z���i�j�h�]�j�Z�f�f�g�h�]�h���h�[�_�k�i�_�q�_�g�b�y �$�U�F�*�,�6���b���0�D�S�,�Q�I�R�� 

�?�k�e�b�� �b�k�d�e�x�q�b�l�v�� �k�b�l�m�Z�p�b�x���� �d�h�]�^�Z�� �k�h�l�j�m�^�g�b�d�b�� �m�`�_�� �b�f�_�e�b�� �h�i�u�l�� �j�Z�[�h�l�u�� �k�� �^�Z�g�g�u�f�b��
�i�j�h�]�j�Z�f�f�Z�f�b�����l�h���a�Z�^�Z�q�Z���\�u�[�h�j�Z���=�B�K���l�j�_�[�m�_�l���\�h�a�f�h�`�g�h�k�l�b���\�a�\�_�k�b�l�v���\�k�_���i�e�x�k�u���b���f�b�g�m�k�u�����L�Z�d��
�`�_�� �g�_�h�[�o�h�^�b�f�h�� �y�k�g�h�� �i�h�g�b�f�Z�l�v���� �q�l�h�� �©�b�^�_�Z�e�v�g�Z�y�ª�� �=�B�K�� �^�h�e�`�g�Z�� �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v��
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�I�j�b�� �i�h�d�m�i�d�_�� �h�^�g�h�]�h�� �i�Z�d�_�l�Z�� �i�j�h�]�j�Z�f�f�u�� �g�_�� �i�h�l�j�_�[�m�_�l�k�y�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �\�e�h�`�_�g�b�c���� �q�l�h��
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�\�_�k�v�f�Z�� �\�u�k�h�d�b�c�� �m�j�h�\�_�g�v�� �m�k�l�h�c�q�b�\�h�k�l�b�� �\�� �j�Z�[�h�l�_���� �B�� �_�s�_�� �h�^�g�b�f�� �h�l�e�b�q�b�l�_�e�v�g�u�f�� �i�e�x�k�h�f��
�y�\�e�y�_�l�k�y�����i�j�b�\�u�q�g�u�c��MS Office �i�h�^�h�[�g�u�c���b�g�l�_�j�n�_�c�k. 
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�J�b�k����. �I�j�b�f�_�j���j�Z�[�h�l�u���\���]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�h�c���k�b�k�l�_�f�_���0�D�S�,�Q�I�R 

�I�j�b�� �Z�g�Z�e�b�a�_�� �i�j�h�]�j�Z�f�f�u�� �$�U�F�*�,�6���� �[�u�e�b�� �\�u�^�_�e�_�g�u�� �k�e�_�^�m�x�s�b�_�� �i�e�x�k�u���� �Z�� �b�f�_�g�g�h���� �w�l�h��
�k�l�j�h�]�Z�y���l�h�i�h�e�h�]�b�q�g�h�k�l�v���^�Z�g�g�u�o�����l�b�i�b�a�b�j�h�\�Z�g�g�h�k�l�v���i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o���^�Z�g�g�u�o���± �i�h���Z�g�Z�e�h�]�b�b��
�k�h�� �k�l�j�h�]�h�c�� �l�b�i�b�a�b�j�h�\�Z�g�g�h�k�l�v�x�� �i�_�j�_�f�_�g�g�u�o�� �\�� �k�h�\�j�_�f�_�g�g�u�o�� �y�a�u�d�Z�o�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y��
�\�u�k�h�d�h�]�h�� �m�j�h�\�g�y���� �L�Z�d�� �`�_�� �i�j�h�b�a�\�h�^�b�l�k�y�� �d�h�g�l�j�h�e�v�� �g�Z�^�� �p�_�e�h�k�l�g�h�k�l�v�x�� �b�� �l�h�i�h�e�h�]�b�q�g�h�k�l�v�x��
�^�Z�g�g�u�o�����\���q�Z�k�l�g�h�k�l�b���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���g�h�\�h�\�\�_�^�_�g�b�c���d�h�f�i�Z�g�b�b���(�6�5�,���± �[�Z�a�u���]�_�h�^�Z�g�g�u�o�����;�=�>����
GDB �± Geodatabase). 
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THE ATTITUDE OF DOCTORS ON EUTHANASIA  
Abstract: This paper describes the results of a survey conducted among medical university students, 
discusses their attitudes on euthanasia.  
The aim of this work is to determine the difference of understanding between doctors of different 
generations toward this problem. 
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SSAO - IMITATION OF AMBIENT OCCLUSION  
Domracheva T.S., Shiganova M.V., Oryolskaya L.A., Romanova N.A.,  

Khristoforov R .P. 
Abstract: The article describes a graphical rendering method that is used to calculate the shading of 
a scene area. This method allows you to make the image more realistic. The method is used in 
computer games. 
Key words: computer, image quality, pixel depth, depth map, rendering method. 

 
SSAO (Screen space ambient occlusion) �± �w�l�h�� �d�h�f�i�v�x�l�_�j�g�u�c�� �]�j�Z�n�b�q�_�k�d�b�c�� �f�_�l�h�^��

�b�f�b�l�Z�p�b�b���D�P�E�L�H�Q�W���R�F�F�O�X�V�L�R�Q���\���i�j�h�k�l�j�Z�g�k�l�\�_���w�d�j�Z�g�Z���g�Z���h�k�g�h�\�Z�g�b�b���d�Z�j�l�u���]�e�m�[�b�g�u�� 
AO (Ambient occlusion) �± �f�_�l�h�^���j�_�g�^�_�j�Z�����b�k�i�h�e�v�a�m�_�f�u�c �^�e�y���j�Z�k�q�_�l�h�\���\�d�e�Z�^�Z���a�Z�l�_�g�_�g�b�y��

�d�Z�`�^�h�c���l�h�q�d�b���k�p�_�g�u�����k�h�a�^�Z�x�s�b�c���l�_�f���k�Z�f�u�f���[�h�e�_�_���j�_�Z�e�b�k�l�b�q�g�h�_���b�a�h�[�j�Z�`�_�g�b�_�� 
SSAO �[�u�e�� �j�Z�a�j�Z�[�h�l�Z�g�� �d�h�f�i�Z�g�b�_�c��Crytek �^�e�y�� �k�\�h�_�]�h�� �^�\�b�`�d�Z��CryEngine ������ �b�� �\�i�_�j�\�u�_��

�b�k�i�h�e�v�a�h�\�Z�g���\���b�]�j�_��Crysis �\�������������]�h�^�m�����I�h�a�`�_���6�6�$�2���g�Z�q�Z�e�b���b�k�i�h�e�v�a�h�\�Z�l�v���f�g�h�]�b�_���^�\�b�`�d�b�����Z���g�Z��
�k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �j�Z�a�e�b�q�g�u�_�� �\�Z�j�b�Z�p�b�b�� �l�_�o�g�b�d�� �b�f�b�l�Z�p�b�b�� �$�2�� �y�\�e�y�x�l�k�y�� �g�_�h�l�t�_�f�e�_�f�u�f��
�k�h�k�l�Z�\�e�y�x�s�b�f�� �e�x�[�h�]�h�� �l�j�_�o�f�_�j�g�h�]�h�� �^�\�b�`�d�Z�� �h�j�b�_�g�l�b�j�h�\�Z�g�g�h�]�h�� �g�Z�� �b�f�b�l�Z�p�b�x�� �j�_�Z�e�v�g�h�]�h��
�h�d�j�m�`�_�g�b�y�� 
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�i�j�h�k�q�_�l�Z�f�b���^�e�y���m�k�l�j�Z�g�_�g�b�y���Z�j�l�_�n�Z�d�l�h�\�����^�\�b�`�h�d��CryEngine 2 
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THE THROW OF THE OCCLUDED CULLING GEOMETRY  
Domracheva T.S., Gusev V.V., Gusev I.V., Rakhmanov E.V., Khristoforov R.P. 

Abstract:  The article describes the method of rough clipping (by the pyramid of visibility), which 
allows you to leave in the frame that part of the scene that is visible at a certain moment. The essence 
of the method is revealed. 
Key words: rough cut-off, render method, depth map, re-projection, billboard. 
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Abstract: Analysis of the statistics of arrivals of migrants and forced migrants in Russia. Considered 
the countries of origin of labor migrants come. How many immigrants are employed officially. On 
what grounds do they get visas to work and how long.. 
Key words: migrant, forced migrant, employment, the migrant worker, the employer. 
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THE DEVELOPMENT OF THE SYSTEM OF STAFF'S WORK MOTIVATION  
Ometova D.A., Nikanshina K.P. 

Abstract: the relevance of the topic is determined by the importance of staff motivation in 
organizations at this stage of Russia's development. The effectiveness of the organization is 
determined by its employees. Their behavior depends on the internal and external environment. 
Key words: improvement, non-material motivation, staff, material stimulation, non-material 
stimulation. 

 
�G�Z�� �k�h�\�j�_�f�_�g�g�h�f�� �w�l�Z�i�_�� �j�Z�a�\�b�l�b�y�� �w�d�h�g�h�f�b�d�b�� �k�l�j�Z�g�u�� �b���� �\�� �q�Z�k�l�g�h�k�l�b���� �k�n�_�j�u�� �k�_�j�\�b�k�Z����

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

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

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

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

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

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

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



152 
 

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

�F�h�l�b�\�Z�p�b�y�� �b�f�_�_�l�� �i�h�^�� �k�h�[�h�c�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�m�x�� �i�h�^�h�k�g�h�\�m���� �w�f�h�p�b�b�� �e�b�r�v�� �d�h�k�\�_�g�g�h��
�\�e�b�y�x�l���g�Z���i�j�h�p�_�k�k���>������c.155].  

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

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

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

�<�h-�i�_�j�\�u�o���� �g�Z�� �k�m�[�t�_�d�l�b�\�g�h-�e�b�q�g�h�k�l�g�h�f�� �m�j�h�\�g�_���� �f�h�l�b�\�Z�p�b�y���± �w�l�h�� �\�Z�`�g�_�c�r�Z�y��
�\�g�m�l�j�_�g�g�y�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �q�_�e�h�\�_�d�Z���� �h�l�j�Z�`�Z�x�s�Z�y�� �h�k�h�[�_�g�g�h�k�l�b�� �_�]�h�� �f�h�l�b�\�Z�p�b�h�g�g�h�c��
�k�l�j�m�d�l�m�j�u���b���h�i�j�_�^�_�e�y�x�s�Z�y���i�j�h�p�_�k�k���n�h�j�f�b�j�h�\�Z�g�b�y�����Z�d�l�m�Z�e�b�a�Z�p�b�b���b���j�_�Z�e�b�a�Z�p�b�b���f�h�l�b�\�h�\���i�h�^��
�\�h�a�^�_�c�k�l�\�b�_�f���\�g�_�r�g�b�o�����k�l�b�f�m�e�h�\�����b���\�g�m�l�j�_�g�g�b�o���n�Z�d�l�h�j�h�\���>������c.166].  

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

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

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

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

�L�Z�d�Z�y ��̂\�m�o �i�h�a�b�p�b�y���� �g�Z�� �\�a�]�e�y�^ �k�\�h�b �Z�\�l�h�j�Z���� �y�\�e�y�_�l�k�y �\�b��̂_ �g�_�^�h�i�m�k�l�b�f�h�c���� �i�h�k�d�h�e�v�d�m �k�\�h�b �d�Z�`�^�Z�y �k�n�_�j �b�a��
�m�d�Z�a�Z�g�g�u�o �f�_�k�l �d�Z�l�_�]�h�j�b�c �w�l�h�f �\�u�i�h�e�g�y�_�l �\�b��̂_ �k�\�h�x�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�m�x �e�b�[�h �k�f�u�k�e�h�\�m�x �e�b�[�h �n�m�g�d�p�b�x �\�b��̂u �\�� �k�b�k�l�_�f�_ �j�h�e�b 
�i�h�g�y�l�b�c���� �k�\�y�a�Z�g�g�u�o �w�l�h�c �k���f�h�l�b�\�Z�p�b�_�c���� �Z�� �b�]�g�h�j�b�j�h�\�Z�g�b�_ �l�h�`�_ �d�Z�l�_�]�h�j�b�b ��̂\�m�o �©�k�l�b�f�m�e�b�j�h�\�Z�g�b�_�ª�� �i�j�b�\�_�e�h �\�b��̂Z �d��
�l�h�f�m���� �q�l�h�� �\�� �g�Z�m�q�g�u�c ��̂\�m�o �h�[�h�j�h�l �w�l�h�f �\�h�r�e�b ��̂_�g�v �g�h�\�u�_ ��̂j�m�] �l�_�j�f�b�g�u �w�l�h�l ���l�Z�d�b�_ �\�b��̂_ �d�Z�d�� �f�h�l�b�\�b�j�h�\�Z�g�b�_���� �f�h�l�b�\�Z�l�h�j����
�\�g�_�r�g�y�y �g�h�j�f �b���\�g�m�l�j�_�g�g�y�y �j�h�e�v �f�h�l�b�\�Z�p�b�y �j�h�e�b �b���^�j���������d�h�l�h�j�u�_ �j�_�q�v �g�_���b�f�_�x�l �w�l�h�l �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�]�h �k�n�_�j �a�g�Z�q�_�g�b�y �\�b��̂_ �b���e�b�r�v��
�y�\�e�y�x�l�k�y �e�b�r�v �i�j�y�f�u�f�b �w�l�h�f �a�Z�f�_�g�b�l�_�e�y�f�b �\�b��̂Z �i�h�g�y�l�b�y ��̂\�m�o �©�k�l�b�f�m�e�b�j�h�\�Z�g�b�_�ª���>������c.100].  

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

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

�F�h�`�g�h �e�b�[�h �\�u�^�_�e�b�l�v �\�b��̂Z �g�_�k�d�h�e�v�d�h �_�k�e�b �]�j�m�i�i �k�q�_�l �f�h�l�b�\�h�\ ��̂\�m�o �l�j�m�^�Z�����h�[�j�Z�a�m�x�s�b�o �k�\�h�b �\���k�h�\�h�d�m�i�g�h�k�l�b �j�_�q�v �_�^�b�g�m�x �\�b��̂u 
�k�b�k�l�_�f�m���� �W�l�h�� �f�h�l�b�\�u �e�b�[�h �k�h�^�_�j�`�Z�l�_�e�v�g�h�k�l�b �l�h�`�_ �l�j�m�^�Z���� �_�]�h�� �h�[�s�_�k�l�\�_�g�g�h�c �n�h�j�f �i�h�e�_�a�g�h�k�l�b���� �k�l�Z�l�m�k�g�u�_ �l�b�i�u 
�f�h�l�b�\�u���� �k�\�y�a�Z�g�g�u�_ �k�_�[�_ �k�� �h�[�s�_�k�l�\�_�g�g�u�f ��̂\�m�o �i�j�b�a�g�Z�g�b�_�f �w�l�h�c �i�e�h�^�h�l�\�h�j�g�h�k�l�b �g�h�j�f �l�j�m�^�h�\�h�c ��̂j�m�] �^�_�y�l�_�e�v�g�h�k�l�b����
�f�h�l�b�\�u �\�b��̂u �i�h�e�m�q�_�g�b�y �k�\�h�x �f�Z�l�_�j�b�Z�e�v�g�u�o �l�h�]�h �[�e�Z�]���� �Z�� �l�Z�d�`�_ �\�b��̂_ �f�h�l�b�\�u�����h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_ �g�Z�c�f �g�Z���h�i�j�_�^�_�e�_�g�g�m�x �l�h�]�h 
�b�g�l�_�g�k�b�\�g�h�k�l�v �e�b�[�h �j�Z�[�h�l�u �l�h�]�h [2, c.58].  

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

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

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

�F�_�l�h�^ �_�k�e�b �k�l�b�f�m�e�b�j�h�\�Z�g�b�y ��̂_�g�v �^�_�e�b�l�k�y ��̂j�m�] �g�Z�� �l�Z�d�b�_ �w�l�h�f �\�b�^�u���� �d�Z�d�� �f�Z�l�_�j�b�Z�e�v�g�h�_���� �f�h�j�Z�e�v�g�h�_ �l�h�`�_ 
���i�j�_�k�l�b�`�g�h�_������ �k�l�b�f�m�e�b�j�h�\�Z�g�b�_ �\�b��̂Z �\�j�_�f�_�g�_�f���� �l�j�m�^�h�\�h�_���� �A�^�_�k�v �[�u�l�v �b�k�i�h�e�v�a�m�x�l�k�y �e�b�r�v �f�_�o�Z�g�b�a�f�u �\�b��̂u 
�i�h�\�u�r�_�g�b�y ��̂_�g�v �m�j�h�\�g�y �l�b�i�u �m�^�h�\�e�_�l�\�h�j�_�g�g�h�k�l�b �\�b��̂u �k�h�l�j�m�^�g�b�d�Z���� �J�_�Z�e�b�a�Z�p�b�y �j�_�q�v �i�j�h�b�k�o�h�^�b�l ��̂j�m�] �a�Z�� �k�q�_�l��
�m�\�_�e�b�q�_�g�b�y �i�m�l�b �m�j�h�\�g�y �k�\�h�x �a�Z�j�Z�[�h�l�g�h�c �\�b��̂_ �i�e�Z�l�u�����^�h�i�h�e�g�b�l�_�e�v�g�u�o �k�_�[�_ �i�j�_�f�b�c�����h�[�t�y�\�e�_�g�b�y �k�\�h�b �[�e�Z�]�h�^�Z�j�g�h�k�l�_�c����
�\�j�m�q�_�g�b�y �w�l�b�o �]�j�Z�f�h�l�����]�b�[�d�h�]�h ��̂j�m�] �]�j�Z�n�b�d�Z �k�\�h�b �b���^�j�m�]�h�]�h �e�b�[�h [3, c.199].  

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

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

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

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

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

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

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

�B�a�� �\�k�_�]�h �l�h�]�h �j�Z�a�g�h�h�[�j�Z�a�b�y �w�l�h�l �f�h�^�_�e�_�c �\�b��̂_ �k�b�k�l�_�f �\�b��̂Z �f�h�l�b�\�Z�p�b�b ��̂_�g�v �l�j�m�^�Z ��̂_�g�v �\�� �j�u�g�h�q�g�h�c �l�h�]�h �w�d�h�g�h�f�b�d�_ ��̂j�m�] 
�[�h�e�v�r�b�g�k�l�\�Z �\�b��̂Z �i�j�h�f�u�r�e�_�g�g�h �j�h�e�v �j�Z�a�\�b�l�u�o �\�b��̂Z �k�l�j�Z�g �j�_�q�v �f�h�`�g�h �k�\�h�_ �\�u�^�_�e�b�l�v �j�h�e�v �d�Z�d�� �g�Z�b�[�h�e�_�_ �\�b��̂u �o�Z�j�Z�d�l�_�j�g�u�_ �k�\�h�b 
�y�i�h�g�k�d�m�x�����Z�f�_�j�b�d�Z�g�k�d�m�x�����n�j�Z�g�p�m�a�k�d�m�x�����Z�g�]�e�b�c�k�d�m�x�����g�_�f�_�p�d�m�x�����r�\�_�^�k�d�m�x ��̂\�m�o �f�h�^�_�e�b �e�b�[�h [6, c.133].  

�K�h�\�j�_�f�_�g�g�u�_ �\�b��̂u �l�_�g�^�_�g�p�b�b �k�_�[�y �n�h�j�f�b�j�h�\�Z�g�b�y �b�g�u�_ �a�Z�j�m�[�_�`�g�u�o �j�_�q�v �k�b�k�l�_�f ��̂\�m�o �f�h�l�b�\�Z�p�b�b ��̂\�m�o �l�j�m�^�Z �k�\�h�x �\��
�h�[�h�[�s�_�g�g�h�f ��̂j�m�] �\�b�^�_���i�j�b�\�_�^�_�g�u �\�b��̂Z �\���l�Z�[�e�b�p�_ �\�b��̂_ 1.1. 

�L�Z�[�e�b�p�Z ��̂j�m�] 1.1. �H�k�h�[�_�g�g�h�k�l�b �f�_�k�l �n�h�j�f�b�j�h�\�Z�g�b�y �\�b��̂u �a�Z�j�m�[�_�`�g�u�o �w�l�h�l �k�b�k�l�_�f �k�_�[�_ �f�h�l�b�\�Z�p�b�b �k�\�h�_ �l�j�m�^�Z 
�K�l�j�Z�g�Z �H�k�g�h�\�g�u�_ �w�l�b�o �n�Z�d�l�h�j�u �\�b��̂u 

�f�h�l�b�\�Z�p�b�b �k�q�_�l �l�j�m�^�Z 
�H�l�e�b�q�b�l�_�e�v�g�u�_ �k�\�h�b �h�k�h�[�_�g�g�h�k�l�b �l�h�`�_ �f�h�l�b�\�Z�p�b�b �\�b��̂Z 

�l�j�m�^�Z 
�Y�i�h�g�b�y �I�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�_ �k�\�h�x 

�f�Z�k�l�_�j�k�l�\�h �k�_�[�_ �<�h�a�j�Z�k�l �w�l�h�c 
�K�l�Z�`���J�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�v �k�_�[�_ 

�l�j�m�^�Z 

�I�h�`�b�a�g�_�g�g�u�c �e�b�r�v �g�Z�c�f���?�^�b�g�h�\�j�_�f�_�g�g�h�_ �\�b��̂u �i�h�k�h�[�b�_ �e�b�r�v 
�i�j�b���\�u�o�h�^�_ �b�g�u�_ �g�Z���i�_�g�k�b�x 

�K�R�: �I�h�h�s�j�_�g�b�_ �\�b��̂Z 
�i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�d�h�c �n�h�j�f 
�Z�d�l�b�\�g�h�k�l�b �\�b��̂_ �D�Z�q�_�k�l�\�h �g�h�j�f 

�j�Z�[�h�l�u �g�h�j�f �<�u�k�h�d�Z�y �l�h�]�h 
�d�\�Z�e�b�n�b�d�Z�p�b�y 

�K�h�q�_�l�Z�g�b�_ �k�_�[�_ �w�e�_�f�_�g�l�h�\ �j�_�q�v �k�^�_�e�v�g�h�c �\�b��̂_ �b��
�i�h�\�j�_�f�_�g�g�h�c �j�h�e�b �k�b�k�l�_�f �l�h�`�_ �M�q�Z�k�l�b�_ �e�b�r�v �\���i�j�b�[�u�e�b �b�g�u�_ 
�L�_�o�g�h�e�h�]�b�q�_�k�d�b�_ �w�l�h�c �g�Z�^�[�Z�\�d�b �\�b��̂Z �I�j�_�f�b�b �k�n�_�j �a�Z��

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

�K�b�k�l�_�f�Z �w�l�b�o �^�\�h�c�g�u�o �k�q�_�l �k�l�Z�\�h�d 
�N�j�Z�g�p�b�y �D�\�Z�e�b�n�b�d�Z�p�b�y �w�l�h�l �D�Z�q�_�k�l�\�h �g�Z�c�f 

�j�Z�[�h�l�u �e�b�r�v �D�h�e�b�q�_�k�l�\�h �k�\�h�x 
�j�Z�p�b�h�g�Z�e�b�a�Z�l�h�j�k�d�b�o �w�l�b�o 

�i�j�_�^�e�h�`�_�g�b�c �_�k�e�b �M�j�h�\�_�g�v �k�_�[�_ 
�f�h�[�b�e�b�a�Z�p�b�b 

�B�g�^�b�\�b�^�m�Z�e�b�a�Z�p�b�y �j�h�e�b �h�i�e�Z�l�u �g�Z�c�f �l�j�m�^�Z �w�l�h�l �;�Z�e�e�v�g�Z�y �k�\�h�b 
�h�p�_�g�d�Z ��̂\�m�o �l�j�m�^�Z �k�n�_�j �j�Z�[�h�l�g�b�d�Z �w�l�h�l �i�h��

�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�f�m �k�n�_�j �f�Z�k�l�_�j�k�l�\�m����
�i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b ��̂_�g�v �l�j�m�^�Z�����d�Z�q�_�k�l�\�m �f�_�k�l �j�Z�[�h�l�u����
�k�h�[�e�x�^�_�g�b�x �k�n�_�j �i�j�Z�\�b�e �w�l�h�f �l�_�o�g�b�d�b �g�h�j�f �[�_�a�h�i�Z�k�g�h�k�l�b����

�w�l�b�d�_ �w�l�b�o �i�j�h�b�a�\�h�^�k�l�\�Z �\�b��̂_ �B�g�b�p�b�Z�l�b�\�g�h�k�l�v �k�_�[�_ 
�>�h�i�h�e�g�b�l�_�e�v�g�u�_ �k�\�h�b �\�h�a�g�Z�]�j�Z�`�^�_�g�b�y �g�h�j�f 

���\�h�k�i�b�l�Z�g�b�_ �i�m�l�b �^�_�l�_�c�����i�j�_�^�h�k�l�Z�\�e�_�g�b�_ �w�l�b�o 
�Z�\�l�h�f�h�[�b�e�y�����h�[�_�k�i�_�q�_�g�b�_ �e�b�r�v �i�h���k�l�Z�j�h�k�l�b�� 

�<�_�e�b�d�h�[�j�b�l�Z�g�b�y �>�h�o�h�^ �M�q�Z�k�l�b�_ �l�h�]�h �\���i�j�b�[�u�e�y�o ��̂\�m�o �>�h�e�_�\�h�_ ��̂j�m�] �m�q�Z�k�l�b�_ �w�l�h�l �\��
�d�Z�i�b�l�Z�e�_ �\�b��̂_ �L�j�m�^�h�\�h�_ �e�b�[�h �^�h�e�_�\�h�_ �g�Z�c�f �m�q�Z�k�l�b�_ ��̂_�g�v �Q�b�k�l�h �w�l�h�c 

�l�j�m�^�h�\�h�_ �\�b��̂_ �m�q�Z�k�l�b�_ 
�=�_�j�f�Z�g�b�y �D�Z�q�_�k�l�\�h �K�l�b�f�m�e�b�j�h�\�Z�g�b�_ �_�k�e�b �l�j�m�^�Z �w�l�h�c �K�h�p�b�Z�e�v�g�u�_ �e�b�[�h �]�Z�j�Z�g�l�b�b 
�R�\�_�p�b�y �K�h�e�b�^�Z�j�g�Z�y �e�b�[�h �a�Z�j�Z�[�h�l�g�Z�y ��̂j�m�] 

�i�e�Z�l�Z 
�>�b�n�n�_�j�_�g�p�b�Z�p�b�y �e�b�r�v �k�b�k�l�_�f�u �j�h�e�b �g�Z�e�h�]�h�\ �b�g�u�_ �b���e�v�]�h�l ��̂\�m�o 

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

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

�J�h�k�k�b�y�g�_ �\�b��̂u �h�l�e�b�q�Z�x�l�k�y ��̂_�g�v �h�l�� �e�x�^�_�c���� �k�n�h�j�f�b�j�h�\�Z�\�r�b�o�k�y �l�h�`�_ �\�� �m�k�e�h�\�b�y�o �k�\�h�_ �a�Z�i�Z�^�g�h�c �l�h�]�h �d�m�e�v�l�m�j�u����
�l�_�f���� �q�l�h�� �©�g�_�h�^�g�h�a�g�Z�q�g�h�ª�� �j�_�Z�]�b�j�m�x�l �k�\�h�x �g�Z�� �©�h�^�g�h�a�g�Z�q�g�u�_�ª�� �k�l�b�f�m�e�u���� �J�Z�p�b�h�g�Z�e�v�g�h ��̂j�m�] 
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�h�j�]�Z�g�b�a�h�\�Z�g�g�u�c ��̂_�g�v �k�l�b�f�m�e �w�l�h�l �i�h�[�m�`�^�Z�_�l �l�h�]�h �g�_�j�Z�p�b�h�g�Z�e�v�g�m�x �w�l�b�o �f�h�l�b�\�Z�p�b�x���� �l���_���� �g�_�i�j�h�]�g�h�a�b�j�m�_�f�h�_ �\�b��̂u �k��
�l�h�q�d�b �\�b��̂u �a�j�_�g�b�y �n�h�j�f �l�h�]�h�����d�l�h���^�Z�\�Z�e �e�b�r�v �j�Z�p�b�h�g�Z�e�v�g�u�c �\�b��̂_ �k�l�b�f�m�e�����i�h�\�_�^�_�g�b�_ �\�b��̂Z [6, c.100].  

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

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

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

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

�J�h�k�k�b�b �e�b�r�v �k�e�_�^�h�\�Z�e�h �\�b��̂u �[�u�� �i�h�i�u�l�Z�l�v�k�y �i�m�l�b �h�[�t�_�^�b�g�b�l�v �g�Z�c�f �j�Z�a�e�b�q�g�u�_ �\�b��̂_ �k�i�h�k�h�[�u ��̂\�m�o �m�i�j�Z�\�e�_�g�b�y �\�b��̂u 
�i�_�j�k�h�g�Z�e�h�f���� �i�_�j�_�g�y�\ ��̂_�g�v �k�Z�f�h�_ �w�l�h�l �j�Z�p�b�h�g�Z�e�v�g�h�_���� �w�n�n�_�d�l�b�\�g�h�_ �w�l�h�l �b�� �j�Z�a�m�f�g�h�_ ��̂\�m�o �i�j�b�f�_�g�b�l�_�e�v�g�h �\�b��̂_ �d��
�f�_�g�l�Z�e�b�l�_�l�m �i�m�l�b �j�h�k�k�b�c�k�d�h�]�h �j�_�q�v �g�Z�j�h�^�Z�����D�h�g�_�q�g�h�����w�l�h�l���k�l�b�e�v �e�b�r�v �m�i�j�Z�\�e�_�g�b�y �k�\�h�b �i�_�j�k�h�g�Z�e�h�f �[�u�l�v �l�h�`�_���g�_���[�m�^�_�l �\�b��̂u 
�b�^�_�Z�e�v�g�u�f�����g�h���h�g���[�m�^�_�l �e�b�r�v �g�Z�b�[�h�e�_�_ �k�n�_�j �w�n�n�_�d�l�b�\�g�u�f �\�b��̂u �\���j�h�k�k�b�c�k�d�b�o �e�b�[�h �m�k�e�h�\�b�y�o �l�b�i�u [1, c.33].  

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

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

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

�N�h�j�f�u �_�k�e�b �f�h�l�b�\�Z�p�b�b �k�_�[�y �l�j�m�^�Z �k�\�h�_ �i�_�j�k�h�g�Z�e�Z �k�_�[�_ �i�j�_�^�k�l�Z�\�e�y�x�l �\�b��̂Z �^�h�e�]�h�\�j�_�f�_�g�g�m�x �j�_�q�v �b�� �h�i�_�j�Z�l�b�\�g�m�x �l�b�i�u 
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�i�j�b�_�f�u�����j�_�]�e�Z�f�_�g�l�b�j�h�\�Z�g�g�u�_ �\�b��̂u �\���g�h�j�f�Z�l�b�\�g�u�o ��̂\�m�o �Z�d�l�Z�o�����^�_�c�k�l�\�m�x�s�b�o �g�Z�c�f �g�Z���i�j�_�^�i�j�b�y�l�b�b�����l�Z�d�b�o �j�h�e�b �d�Z�d��
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COMPOSITE MATERIAL BASED ON WOOD PARTICLES  

Kozmina I.A. 
Abstract: �7�K�H���V�D�P�S�O�H�V���Z�H�U�H���P�D�Q�X�I�D�F�W�X�U�H�G���I�U�R�P���F�R�Q�F�U�H�W�H���Z�L�W�K���G�L�P�H�Q�V�L�R�Q�V�������o�����o�������F�P���L�Q��the form 
of a cube, as well as the samples of composite material based on wood particles, without the addition 
of sand, gravel and chemical additives. For comparison, samples after 28 days of exposure all test 
cubes was measured and determined weight of the samples. 
Key words: Composite material, concrete, weight, size, and wood particles. 
 

�>�e�y���k�l�j�h�b�l�_�e�v�k�l�\�Z���\���k�h�k�l�Z�\�_���[�_�l�h�g�Z���i�j�b�f�_�g�y�x�l�����i�h�j�l�e�Z�g�^�p�_�f�_�g�l�����[�_�a���^�h�[�Z�\�h�d�����I�P��������
�>������ �Z�� �l�Z�d�� �`�_�� �k�m�e�v�n�Z�l�h�k�l�h�c�d�b�c�� �k�� �^�h�[�Z�\�e�_�g�b�_�f�� ������ ���� �r�e�Z�d�Z���� �d�h�l�h�j�u�c�� �i�j�b�f�_�g�y�_�l�k�y�� �^�e�y��
�i�j�h�b�a�\�h�^�k�l�\�Z�� �]�b�^�j�h�[�_�l�h�g�Z�� �b�� �i�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �\�� �Z�]�j�_�k�k�b�\�g�u�o�� �k�i�j�_�^�Z�o�� �>������ �k���� �����@���� �s�_�[�_�g�v��- 
�n�j�Z�d�p�b�y�f�b�������«���������f�f���d�m�[�h�\�b�^�g�h�c���n�h�j�f�h�c�����i�_�k�h�d��- �k�j�_�^�g�_�a�_�j�g�b�k�l�h�k�l�b�����������«�����������d�j�m�i�g�h�k�l�v����
�O�b�f�b�q�_�k�d�b�_�� �^�h�[�Z�\�d�b�� �\�� �h�k�g�h�\�g�h�f�� �b�k�i�h�e�v�a�m�x�l�� �i�h�e�b�d�Z�j�[�h�d�k�b�e�Z�l�g�u�_���� �i�e�Z�k�l�b�n�b�p�b�j�m�x�s�b�_���� �\��
�a�b�f�g�_�_�� �\�j�_�f�y�� �i�j�h�l�b�\�h�f�h�j�h�a�g�u�_�� ���^�e�y�� �a�b�f�g�_�]�h�� �[�_�l�h�g�b�j�h�\�Z�g�b�y������ �L�Z�d�� �`�_�� �b�k�i�h�e�v�a�m�x�l�� �^�h�[�Z�\�d�b����
�d�h�l�h�j�u�_���h�[�e�Z�^�Z�x�l�� �k�i�h�k�h�[�g�h�k�l�v�x�� �k�h�o�j�Z�g�y�l�v�� �i�h�^�\�b�`�g�h�k�l�v�� �[�_�l�h�g�Z�� �^�h�� ���� �q�Z�k�h�\���� �<�� �e�_�l�g�_�_�� �\�j�_�f�y��
�i�j�b�f�_�g�y�x�l���^�h�[�Z�\�d�m��MasterGlenium �����������i�e�Z�l�b�n�b�d�Z�l�h�j�������\���a�b�f�g�_�_���± MasterPolyheed �������������L�Z�d��
�`�_���^�h�[�Z�\�e�y�x�l���d�h�f�i�e�_�d�k�g�m�x���^�h�[�Z�\�d�m���O�b�^�_�l�Z�e���I-1.  

�>�e�y���k�j�Z�\�g�_�g�b�y���[�u�e�b���b�a�]�h�l�h�\�e�_�g�u���h�[�j�Z�a�p�u���b�a���[�_�l�h�g�Z���j�Z�a�f�_�j�Z�f�b�������o�����o�������k�f���\���n�h�j�f�_��
�d�m�[�Z���� 

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

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

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

�L�Z�[�e�b�p�Z���������J�Z�a�f�_�j�u���b���\�_�k���h�[�j�Z�a�p�h�\���b�a���p�_�f�_�g�l�Z 

�‹���h�[�j�Z�a�p�Z 
�J�Z�a�f�_�j�u�����f�f 

�<�_�k���h�[�j�Z�a�p�Z�����d�] 
a b h 

1 100 100 100 2,342 
2 100 100 100 2,358 
3 100 100 100 2,362 
4 100 100 100 2,451 
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5 100 100 100 2,441 
6 100 100 100 2,426 
7 100 100 100 2,396 
8 100 100 100 2,412 
9 100 100 100 2,418 

�k�j�_�^�g�_�_ 100 100 100 2,400 
 

�L�Z�[�e�b�p�Z������ �J�Z�a�f�_�j�u���b���\�_�k���d�h�f�i�h�a�b�p�b�h�g�g�h�]�h���f�Z�l�_�j�b�Z�e�Z 

�‹���h�[�j�Z�a�p�Z 
�J�Z�a�f�_�j�u�����f�f 

�<�_�k���h�[�j�Z�a�p�Z�����d�] 
a b h 

1 98 100 98 0,660 
2 100 98 97 0,633 
3 100 98 97 0,602 
4 98 98 92 0,629 
5 99 100 92 0,641 
6 100 98 97 0,657 
7 100 97 98 0,627 
8 99 99 99 0,597 
9 98 99 95 0,638 

�k�j�_�^�g�_�_ 99 98 96 0,631 
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�m�f�_�g�v�r�Z�e�Z�k�v���h�l�������^�h�������f�f�����I�j�b���k�l�j�h�b�l�_�e�v�k�l�\�_���g�_�h�[�o�h�^�b�f�h���m�q�b�l�u�\�Z�l�v���m�k�Z�^�d�m���d�h�f�i�h�a�b�p�b�h�g�g�h�]�h��
�f�Z�l�_�j�b�Z�e�Z�����d�h�l�h�j�Z�y���k�h�k�l�Z�\�b�e�Z������������ 

�:���j�b�k�m�g�d�_���^�Z�g�h���b�a�f�_�g�_�g�b�_���\�_�k�Z���h�[�j�Z�a�p�h�\���b�a���[�_�l�h�g�Z���b���d�h�f�i�h�a�b�p�b�h�g�g�h�]�h���f�Z�l�_�j�b�Z�e�Z�� 
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THE EFFICACY OF SELF -LUMINOUS SIGNS IN THE PROCESS OF EVACUATION IN 

PLACES OF MASS STAY OF PEOPLE 
Adgamov R. I., Kiselev V. V., Borovikov A.V. 

Abstract: This article studied the process of evacuation of people in crowded places. The analysis of 
the necessity of using self-luminous (photoluminescent) paint, in order to successfully implement the 
process of evacuation of people in places of mass stay. 
Key words: fire safety, buildings and structures, self-luminous paints, recommendations on fire 
safety. 
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THE PROBLEM OF ENSURING FIRE SAFETY OF VENTILATED FACADE 
SYSTEMS OF BUILDINGS AND STRUCTURES. 

Adgamov R. I., Borovikov A.V., Kiselev V. V. 
Abstract:  This article discussed and studied the issue of fire safety in ventilated facade systems 
jobs and structures. The author analyzes the characteristics of the causes of fire in these systems of 
buildings and proposed measures to improve and enhance the fire safety of buildings and structures. 
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ANALYSIS OF FIRE SAFETY IN THE PRIVATE SECTOR  
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Abstract:  The article considers the problem of fire safety in the private sector and the analysis of 
fire safety and were given statistics of fires in the Russian Federation in 2017. The feature of this 
article is the result of identifying the causes of the fires and proposed recommendations. 
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OPERATION OF SMOKE EXHAUST SYSTEMS IN HIGH -RISE BUILDINGS 

WITH MASS STAY OF PEOPLE  
Adgamov R. I., Kiselev V. V., Onoprienko E. S. 

Abstract:  In this paper, we have studied the process of smoke and its role in ensuring fire safety in 
high-rise buildings with mass stay of people. In the process of writing a scientific article, they 
proposed measures on maintenance of fire security systems. 
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Anisimov P.N., Kuzin D.A. 

Abstract: In modern world, the speed of information transfer is very important, and new technologies 
are being developed to increase it, which are gradually becoming available to a simple user. 
Technologies such as UWB and OFDMA have already been introduced in the fourth generation 
communication systems, but is it possible to combine these two technologies to obtain better results? 
Key words: personal computer, peripherals, UWB technology, OFDM technology, ultra-broadband 
access. 
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�^�\�Z�� �h�k�g�h�\�g�u�o�� �b�g�l�_�j�n�_�c�k�Z���± IEEE �������������� �b��Bluetooth. IEEE �������������� �y�\�e�y�_�l�k�y�� �k�l�Z�g�^�Z�j�l�h�f��
�[�_�k�i�j�h�\�h�^�g�u�o�� �k�_�l�_�c���� �l�h�� �_�k�l�v�� �b�k�i�h�e�v�a�m�_�l�� �k�_�f�_�c�k�l�\�h�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �k�_�l�_�\�u�o�� �i�j�h�l�h�d�h�e�h�\����
Bluetooth �h�[�e�Z�^�Z�_�l�� �g�_�\�u�k�h�d�h�c�� �k�d�h�j�h�k�l�v�x�� �h�[�f�_�g�Z�� �^�Z�g�g�u�f�b���± �\�k�_�]�h�� �e�b�r�v�� �^�h�� �������� �d�[�b�l���k���� �\���l�h��
�\�j�_�f�y�� �d�Z�d�� �i�j�h�i�m�k�d�g�Z�y�� �k�i�h�k�h�[�g�h�k�l�v���� �g�Z�i�j�b�f�_�j����USB �������� �k�h�k�l�Z�\�e�y�_�l�� �������� �F�[�b�l���k���� �G�Z�i�j�b�f�_�j�� �\��
�k�h�\�j�_�f�_�g�g�u�o�� �g�h�m�l�[�m�d�Z�o�� �h�l�k�m�l�k�l�\�m�x�l��RS-�������� �b��PS������ �i�h�j�l�u�� �b�� �k�\�y�a�v�� �k�� �i�_�j�b�n�b�j�b�c�g�u�f�b��
�m�k�l�j�h�c�k�l�\�Z�f�b���i�j�h�b�k�o�h�^�b�l���q�_�j�_�a���i�h�j�l��USB�����e�b�[�h���i�h��Bluetooth �± �k�i�_�p�b�n�b�d�Z�p�b�y���[�_�k�i�j�h�\�h�^�g�u�o��
�i�_�j�k�h�g�Z�e�v�g�u�o���k�_�l�_�c�� 

�I�j�b�q�b�g�h�c�� �f�Z�e�h�c�� �i�j�h�i�m�k�d�g�h�c�� �k�i�h�k�h�[�g�h�k�l�b�� �k�h�\�j�_�f�_�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �[�_�k�i�j�h�\�h�^�g�h�c��
�k�\�y�a�b�� �y�\�e�y�_�l�k�y���� �\�h-�i�_�j�\�u�o���� �f�Z�e�Z�y�� �r�b�j�b�g�Z�� �b�k�i�h�e�v�a�m�_�f�h�c�� �i�h�e�h�k�u�� �q�Z�k�l�h�l���� �Z�� �\�h-�\�l�h�j�u�o���� �g�_��
�k�e�b�r�d�h�f�� �w�n�n�_�d�l�b�\�g�h�_�� �_�z�� �i�j�b�f�_�g�_�g�b�_���� �G�Z�i�j�b�f�_�j���� �k�l�Z�g�^�Z�j�l�u��IEEE 802.11b �b�� ������������g 
�b�k�i�h�e�v�a�m�x�l���h�^�b�g���b���l�h�l���`�_���q�Z�k�l�h�l�g�u�c���^�b�Z�i�Z�a�h�g�����������=�=�p�����g�h���i�j�h�i�m�k�d�g�Z�y���k�i�h�k�h�[�g�h�k�l�v���i�_�j�\�h�]�h��
�k�h�k�l�Z�\�e�y�_�l���������F�[�b�l���k�����Z���\�l�h�j�h�]�h���± �������F�[�b�l���k�����B���o�h�l�y���w�n�n�_�d�l�b�\�g�h�k�l�v���b�k�i�h�e�v�a�h�\�Z�g�b�y���q�Z�k�l�h�l�g�h�]�h��
�^�b�Z�i�Z�a�h�g�Z�� �a�Z�\�b�k�b�l�� �h�l�� �h�i�u�l�Z�� �j�Z�a�j�Z�[�h�l�q�b�d�h�\�� �b�� �d�h�g�k�l�j�m�d�l�h�j�h�\���� �i�j�_�^�_�e�v�g�h�� �^�h�k�l�b�`�b�f�Z�y��
�i�j �h�i�m�k�d�g�Z�y�� �k�i�h�k�h�[�g�h�k�l�v�� �\�k�_�� �`�_�� �g�_�� �f�h�`�_�l�� �[�u�l�v�� �[�_�k�d�h�g�_�q�g�h�� �[�h�e�v�r�h�c���� �K�m�s�_�k�l�\�m�x�l��
�n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�_���h�]�j�Z�g�b�q�_�g�b�y���g�Z���\�_�e�b�q�b�g�m���f�Z�d�k�b�f�Z�e�v�g�h�]�h���h�[�t�_�f�Z���^�Z�g�g�u�o�����d�h�l�h�j�u�c���f�h�`�g�h��
�h�l�i�j�Z�\�b�l�v�� �b�e�b�� �i�j�b�g�y�l�v�� �k�� �i�h�f�h�s�v�x�� �d�Z�d�h�]�h-�e�b�[�h�� �d�Z�g�Z�e�Z�� �k�\�y�a�b���� �k�\�y�a�Z�g�g�u�_�� �i�h�� �l�_�h�j�_�f�_��
�D�h�l�_�e�v�g�b�d�h�\�Z���k���r�b�j�b�g�h�c���i�h�e�h�k�u���q�Z�k�l�h�l�����Q�_�f���[�h�e�v�r�_���i�h�e�h�k�Z���q�Z�k�l�h�l�����l�_�f���[�h�e�v�r�_���i�j�h�i�m�k�d�g�Z�y��
�k�i�h�k�h�[�g�h�k�l�v���d�Z�g�Z�e�Z���k�\�y�a�b�� 

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



171 
 

�f�b�d�j�h�k�o�_�f���� �i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�c�� �^�e�y�� �j�Z�[�h�l�u�� �\�� �k�l�Z�g�^�Z�j�l�_�� �k�\�_�j�o�r�b�j�h�d�h�i�h�e�h�k�g�h�c�� �k�\�y�a�b��UWB 
(Ultra-Wideband, 802.15.3a�������b���^�_�l�Z�e�b���l�_�o�g�h�e�h�]�b�b���[�u�e�b���i�j�_�^�k�l�Z�\�e�_�g�u���d�h�f�i�Z�g�b�_�c��Intel �\������������
�]�h�^�m���g�Z���n�h�j�m�f�_���j�Z�a�j�Z�[�h�l�q�b�d�h�\��IDF. 

 
�H�k�g�h�\�u���l�_�o�g�h�e�h�]�b�b��UWB 
UWB �i�h�e�m�q�b�e�Z�� �k�\�h�_�� �g�Z�a�\�Z�g�b�_�� �©�k�\�_�j�o�r�b�j�h�d�h�i�h�e�h�k�g�Z�y�� �k�\�y�a�v�ª�� �b�a-�a�Z�� �l�h�]�h���� �q�l�h�� �\�� �w�l�h�f��

�k�l�Z�^�Z�j�l�_�� �^�e�y�� �k�\�y�a�b�� �b�k�i�h�e�v�a�m�_�l�k�y�� �k�Z�f�u�c�� �r�b�j�h�d�b�c�� �b�a�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�o�� �k�_�]�h�^�g�y�� �l�_�o�g�h�e�h�]�b�c��
�^�b�Z�i�Z�a�h�g���q�Z�k�l�h�l���± �h�l�������^�h���������=�=�p�����j�_�q�v���b�^�_�l���h���^�b�Z�i�Z�a�h�g�_���q�Z�k�l�h�l�����\�u�^�_�e�_�g�g�h�f���i�h�^��UWB �\���K�R�:����
�\���^�j�m�]�b�o���k�l�j�Z�g�Z�o���a�g�Z�q�_�g�b�y���f�h�]�m�l���[�u�l�v���b�g�u�f�b�������L�j�m�^�g�h�k�l�b���k�h�a�^�Z�g�b�y���i�_�j�\�u�o���k�i�_�p�b�n�n�b�d�Z�p�b�c��
�l�_�o�g�h�e�h�]�b�b�� �h�[�t�y�k�g�y�_�l�k�y�� �l�_�f���� �q�l�h�� �w�l�b�� �q�Z�k�l�h�l�u�� �b�k�i�h�e�v�a�m�x�l�k�y�� �\�h�_�g�g�u�f�b�� �b�� �]�j�Z�`�^�Z�g�k�d�b�f�b��
�j�Z�^�Z�j�Z�f�b���� �I�h�k�e�_�� �^�h�e�]�b�o�� �k�h�]�e�Z�k�h�\�Z�g�b�c�� �j�Z�a�j�Z�[�h�l�q�b�d�Z�f�� �m�^�Z�e�h�k�v�� �m�[�_�^�b�l�v�� �h�j�]�Z�g�u��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���d�h�g�l�j�h�e�y���\���l�h�f�����q�l�h���r�b�j�h�d�h�i�h�e�h�k�g�Z�y���[�_�k�i�j�h�\�h�^�g�Z�y���k�\�y�a�v���\���w�l�h�f���^�b�Z�i�Z�a�h�g�_��
�g�_�� �g�_�[�h�e�v�r�b�o�� �j�Z�k�k�l�h�y�g�b�y�o�� ���a�Z�y�\�e�_�g�g�Z�y�� �^�b�k�l�Z�g�p�b�y�� �k�\�y�a�b�� �k�� �i�j�h�i�m�k�d�g�h�c�� �k�i�h�k�h�[�g�h�k�l�v�x�� �^�h�� ��������
�F�[�b�l���k���g�_���i�j�_�\�u�r�Z�_�l���������f�����g�b�d�Z�d���g�_���\�e�b�y�_�l���g�Z���j�Z�[�h�l�m���j�Z�^�Z�j�h�\�� 

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

, (1) 

 �]�^�_��  �± �i�h�e�h�k�Z���i�j�h�i�m�k�d�Z�g�b�y�����=�p���� �± �i�h�e�g�Z�y���f�h�s�g�h�k�l�v���k�b�]�g�Z�e�Z���i�j�h�i�m�k�d�Z�g�b�y���� �± 
�i�h�e�g�Z�y���f�h�s�g�h�k�l�v���r�m�f�Z���\���i�h�e�h�k�_���i�j�h�i�m�k�d�Z�g�b�y�� 

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

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

 
�L�_�o�g�h�e�h�]�b�y��OFDM 
�F�m�e�v�l�b�i�e�_�d�k�b�j�h�\�Z�g�b�_�� �k�� �h�j�l�h�]�h�g�Z�e�v�g�u�f�� �q�Z�k�l�h�l�g�u�f�� �j�Z�a�^�_�e�_�g�b�_�f�� �d�Z�g�Z�e�h�\�� ���Z�g�]�e����

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

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

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

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

�^�h�k�l�Z�l�h�q�g�h���i�j�h�k�l�m�x�x���Z�i�i�Z�j�Z�l�g�m�x���j�_�Z�e�b�a�Z�p�b�x�� 
�± �O�h�j�h�r�Z�y�� �m�k�l�h�c�q�b�\�h�k�l�v�� �d�� �f�_�`�k�b�f�\�h�e�v�g�u�f�� �i�h�f�_�o�Z�f�� ��ISI �± intersymbol 

interference���� �b�� �b�g�l�_�j�n�_�j�_�g�p�b�b�� �f�_�`�^�m�� �i�h�^�g�_�k�m�s�b�f�b�� ��ICI �± intercarrier interference������ �D�Z�d��
�k�e�_�^�k�l�\�b�_���± �f�Z�e�Z�y���q�m�k�l�\�b�l�_�e�v�g�h�k�l�v���d���f�g�h�]�h�e�m�q�_�\�h�f�m���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�x�� 
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�± �<�h�a�f�h�`�g�h�k�l�v���i�j�b�f�_�g�_�g�b�y���j�Z�a�e�b�q�g�u�o���k�o�_�f���f�h�^�m�e�y�p�b�b���^�e�y���d�Z�`�^�h�c���i�h�^�g�_�k�m�s�_�c����
�q�l�h���i�h�a�\�h�e�y�_�l���Z�^�Z�i�l�b�\�g�h���f�_�g�y�l�v���i�h�f�_�o�h�m�k�l�h�c�q�b�\�h�k�l�v���b���k�d�h�j�h�k�l�v���i�_�j�_�^�Z�q�b���b�g�n�h�j�f�Z�p�b�b�� 

 
�I�h�^�o�h�^�u���d���f�h�^�_�e�b�j�h�\�Z�g�b�x���k�b�k�l�_�f���K�R�I���k�\�y�a�b���k��OFDM 
�<�� �j�Z�[�h�l�_�� �>���@�� �i�j�_�^�e�Z�]�Z�_�l�k�y�� �i�j�h�k�l�h�c�� �i�h�^�o�h�^�� �d�� �f�h�^�_�e�b�j�h�\�Z�g�b�x�� �d�Z�g�Z�e�h�\�� �k�\�y�a�b�� �k��OFDM, 

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

�H�k�g�h�\�g�h�_�� �m�i�j�h�s�_�g�b�_���� �d�h�l�h�j�h�_�� �i�j�_�l�_�j�i�_�\�Z�x�l�� �n�h�j�f�m�e�u�� �\�� �w�l�h�f�� �k�e�m�q�Z�_���± �g�m�e�_�\�Z�y��
�^�h�i�i�e�_�j�h�\�k�d�Z�y�� �q�Z�k�l�h�l�Z������ �i�h�k�d�h�e�v�d�m�� �b�k�l�h�q�g�b�d�� �b�� �i�j�b�_�f�g�b�d�� �k�b�]�g�Z�e�h�\�� �g�Z�o�h�^�y�l�k�y�� �\��

�i�h�f�_�s�_�g�b�b�� 
�G�b�`�_���i�j�b�\�_�^�_�g�u���n�h�j�f�m�e�u�����i�h�e�m�q�_�g�g�u�_���\���j�Z�a�^�_�e�_�������b���Z�^�Z�i�l�b�j�h�\�Z�g�g�u�_���i�j�b�f�_�g�b�l�_�e�v�g�h��

�d���K�R�I���k�b�]�g�Z�e�Z�f�� 
; (2) 

; (3) 

; (4) 

; (5) 

 

 �± -�n�Z�d�l�h�j�����i�h�d�Z�a�u�\�Z�x�s�b�c���]�e�m�[�b�g�m���f�g�h�]�h�e�m�q�_�\�h�k�l�b�� 

; (6) 

; 

(7) 

 �± �k�j�_�^�g�_�d�\�Z�^�j�Z�l�b�q�_�k�d�h�_���h�l�d�e�h�g�_�g�b�_���\�j�_�f�_�g�b���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y���e�m�q�_�c�� 

 �± �^�e�b�l�_�e�v�g�h�k�l�v���a�Z�s�b�l�g�h�]�h���b�g�l�_�j�\�Z�e�Z�� 

; (8) 

 �± �^�e�b�l�_�e�v�g�h�k�l�v���k�b�f�\�h�e�Z�� 

 �± �h�l�g�h�k�b�l�_�e�v�g�Z�y���^�e�b�l�_�e�v�g�h�k�l�v���a�Z�s�b�l�g�h�]�h���b�g�l�_�j�\�Z�e�Z�� 
 �± �h�l�g�h�r�_�g�b�_���k�b�]�g�Z�e���r�m�f�� 

 
�J�_�a�m�e�v�l�Z�l�u���f�h�^�_�e�b�j�h�\�Z�g�b�y 
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�I�j�b�\�_�^�z�g�g�u�_�� �\�� �i�j�_�^�u�^�m�s�_�f�� �j�Z�a�^�_�e�_�� �n�h�j�f�m�e�u�� �b�k�i�h�e�v�a�h�Z�e�b�k�v�� �^�e�y�� �f�h�^�_�e�b�j�h�\�Z�g�b�y��
�h�l�g�h�r�_�g�b�y�� �k�b�]�g�Z�e-�r�m�f�� �\�� �m�k�e�h�\�b�y�o���� �b�f�b�l�b�j�m�x�s�b�o�� �k�b�l�m�Z�p�b�b�� �K�F���«�K�F���� �f�h�^�_�e�b�� �K�Z�e�_�o�Z-
�<�Z�e�_�g�k�m�w�e�u���� �D�Z�d�� �b�a�\�_�k�l�g�h���� �f�h�^�_�e�y�f�� �K�F���«�K�F���� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �k�e�_�^�m�x�s�b�_�� �m�k�e�h�\�b�y��
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y���k�b�]�g�Z�e�h�\�� 

�F�h�^�_�e�v�� �K�F���� �h�i�b�k�u�\�Z�_�l�� �k�b�l�m�Z�p�b�x���� �d�h�]�^�Z�� �i�j�b�_�f�g�b�d�� �g�Z�o�h�^�b�l�k�y�� �g�Z�� �e�b�g�b�b�� �i�j�y�f�h�c��
�\�b�^�b�f�h�k�l�b���g�Z���j�Z�k�k�l�h�y�g�b�b���g�_���[�h�e�_�_�������f���h�l���g�_�]�h�� 

�<���f�h�^�_�e�b���K�F�����i�j�b�z�f�g�b�d �g�Z�o�h�^�b�l�k�y���\�g�_���a�h�g�u���i�j�y�f�h�c���\�b�^�b�f�h�k�l�b���g�Z���j�Z�k�k�l�h�y�g�b�b���g�_���[�h�e�_�_��
�����f���h�l���i�_�j�_�^�Z�l�q�b�d�Z�� 

�<���f�h�^�_�e�b���K�F�����i�j�b�_�f�g�b�d���g�Z�o�h�^�b�l�k�y���\�g�_���a�h�g�u���i�j�y�f�h�c���\�b�^�b�f�h�k�l�b���g�Z���j�Z�k�k�l�h�y�g�b�b�����«������
�f���h�l���i�_�j�_�^�Z�l�q�b�d�Z�� 

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

�L�Z�d���d�Z�d���i�j�b�_�f�g�b�d���b���i�_�j�_�^�Z�l�q�b�d���k�l�Z�p�b�h�g�Z�j�g�u�����i�h�i�j�Z�\�d�b���g�Z���w�n�n�_�d�l���>�h�i�e�_�j�Z���k�q�b�l�Z�x�l�k�y��
�j�Z�\�g�u�f�b���g�m�e�x�� 

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

�± �F�Z�d�k�b�f�Z�e�v�g�Z�y���a�Z�^�_�j�`�d�Z���h�l�j�Z�`�_�g�g�h�]�h���e�m�q�Z�����K�F�����± ���������g�k�����K�F�����± �����g�k�����K�F�����± 3 
�g�k�����K�F�����± �������g�k�� 

�± -�n�Z�d�l�h�j�����K�F�����± �����������K�F�����± ���������K�F�����± �������K�F�����± 1. 
�<�_�e�b�q�b�g�Z���\�a�y�l�Z���j�Z�\�g�h�c�����������g�k�����q�l�h���k�h�h�l�\�_�l�k�l�\�m�_�l���d�h�e�b�q�_�k�l�\�m���i�h�^�g�_�k�m�s�b�o��N� ���������b��

�i�h�e�h�k�_�����������F�=�p�� 
�G�Z�� �j�b�k���� ���� �i�h�d�Z�a�Z�g�Z�� �l�_�h�j�_�l�b�q�_�k�d�Z�y�� �a�Z�\�b�k�b�f�h�k�l�v�� �^�e�y�� �d�Z�g�Z�e�Z�� �K�F�������i�h�e�m�q�_�g�g�Z�y�� �\�� �^�Z�g�g�h�c��

�j�Z�[�h�l�_���k���Z�g�Z�e�h�]�b�q�g�u�f�b���d�j�b�\�u�f�b�����h�i�b�k�Z�g�g�u�f�b���\���^�j�m�]�b�o���b�k�l�h�q�g�b�d�Z�o�� 

 
�J�b�k������ �K�j�Z�\�g�_�g�b�_��BER�����i�h�e�m�q�_�g�g�h�c���g�Z���h�k�g�h�\�_���j�Z�a�e�b�q�g�u�o���f�_�l�h�^�b�d���>���@-�>���@���k���j�_�a�m�e�v�l�Z�l�Z�f�b����

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

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �\�� �k�\�y�a�b�� �k�� �j�h�k�l�h�f�� �l�_�o�g�h�e�h�]�b�q�_�k�d�h�c�� �g�Z�k�u�s�_�g�g�h�k�l�b�� �\�h�a�g�b�d�Z�_�l��
�i�h�l�j�_�[�g�h�k�l�v�� �\�� �j�_�f�h�g�l�_�� �g�Z�m�d�h�_�f�d�h�c�� �i�j�h�^�m�d�p�b�b���� �d�h�l�h�j�Z�y�� �k�\�y�a�Z�g�Z�� �k�� �i�j�h�\�_�^�_�g�b�_�f�� �[�h�e�v�r�_�]�h��
�h�[�t�z�f�Z�� �l�_�h�j�_�l�b�q�_�k�d�b�o�� �j�Z�k�q�z�l�h�\���� �g�Z�m�q�g�u�o�� �w�d�k�i�_�j�b�f�_�g�l�h�\�����J�_�f�h�g�l�� �b�a�^�_�e�b�c���� �d�Z�d�� �b�a�\�_�k�l�g�h����
�i�j�_�^�i�h�e�Z�]�Z�_�l�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�_�� �h�k�m�s�_�k�l�\�e�_�g�b�_�� �^�b�Z�]�g�h�k�l�b�d�b�� �i�j�b�q�b�g���� �i�j�b�\�_�^�r�b�o�� �d��
�g�Z�[�e�x�^�Z�_�f�h�f�m���k�h�k�l�h�y�g�b�x�����W�l�h���o�Z�j�Z�d�l�_�j�g�h���^�e�y���g�_�d�h�j�j�_�d�l�g�h���i�h�k�l�Z�\�e�_�g�g�u�o���a�Z�^�Z�q�����\���q�Z�k�l�g�h�k�l�b����
�^�e�y���l�Z�d�h�c���b�o���j�Z�a�g�h�\�b�^�g�h�k�l�b�����d�Z�d���h�[�j�Z�l�g�u�_���a�Z�^�Z�q�b�����I�j�b�f�_�g�b�l�_�e�v�g�h���d���g�Z�m�d�h�_�f�d�b�f���h�[�j�Z�a�p�Z�f���b�o��
�j�_�r�_�g�b�_���l�j�_�[�m�_�l���i�j�b�f�_�g�_�g�b�_���k�i�_�p�b�Z�e�v�g�u�o���i�h�^�o�h�^�h�\���b���f�_�l�h�^�h�\���>���@�����M�q�_�l���g�Z�m�d�h�z�f�d�b�o���b�a�^�_�e�b�c��
�i�j�_�^�i�h�e�Z�]�Z�_�l���j�Z�[�h�l�m���k���b�g�n�h�j�f�Z�p�b�_�c���h���i�j�h�^�m�d�p�b�b���g�Z�m�d�h�z�f�d�b�o���h�l�j�Z�k�e�_�c���g�Z�j�h�^�g�h�]�h���o�h�a�y�c�k�l�\�Z����
�l�Z�d�b�o�� �d�Z�d�� �i�j�h�b�a�\�h�^�k�l�\�h�� �d�h�k�f�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b���� �Z�\�b�Z�k�l�j�h�_�g�b�_���� �k�m�^�h�k�l�j�h�_�g�b�_���� �i�j�h�b�a�\�h�^�k�l�\�h��
�w�e�_�d�l�j�h�g�g�u�o�� �k�b�k�l�_�f�� �m�i�j�Z�\�e�_�g�b�y���� �j�h�[�h�l�h�\���� �]�b�[�d�b�o�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�o�� �e�b�g�b�c���� �g�_�d�h�l�h�j�u�_��
�\�b�^�u�� �o�b�f�b�q�_�k�d�b�o�� �i�j�h�b�a�\�h�^�k�l�\���� �]�_�g�g�Z�y�� �b�g�`�_�g�_�j�b�y���� �f�b�d�j�h�[�b�h�e�h�]�b�y���� �n�Z�j�f�Z�p�_�\�l�b�d�Z���� �>�e�y��
�h�[�j�Z�[�h�l�d�b���l�Z�d�b�o���^�Z�g�g�u�o���b���m�q�_�l�Z���]�Z�j�Z�g�l�b�c�g�h�]�h���j�_�f�h�g�l�Z���b�a�^�_�e�b�c �\���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���k�m�s�_�k�l�\�m�_�l��
�f�g�h�`�_�k�l�\�h���]�h�l�h�\�u�o���i�j�h�]�j�Z�f�f�g�u�o���i�j�h�^�m�d�l�h�\���� 

�>�e�y���n�h�j�f�b�j�h�\�Z�g�b�y���i�j�_�^�e�h�`�_�g�b�y���i�h���^�h�i�h�e�g�b�l�_�e�v�g�h�f�m���n�m�g�d�p�b�h�g�Z�e�m���b�g�n�h�j�f�Z�p�b�h�g�g�h�c��
�k�b�k�l�_�f�u�� ���B�K���� �\�� �Z�k�i�_�d�l�_�� �g�Z�m�d�h�_�f�d�b�o�� �b�a�^�_�e�b�c�� �[�u�e�b�� �j�Z�k�k�f�h�l�j�_�g�u�� �i�h�i�m�e�y�j�g�u�_�� �i�j�h�]�j�Z�f�f�u��
�©�D�h�f�i�v�x�E�b�[�ª���� �©�;�I���� �:�\�l�h�j�b�a�h�\�Z�g�g�u�c�� �k�_�j�\�b�k�g�u�c�� �p�_�g�l�j�ª�� �b�� �©�+�D�U�G�Z�D�U�H�� �,�Q�V�S�H�F�W�R�U�ª���� �<�� �o�h�^�_��
�Z�g�Z�e�b�a�Z���[�u�e�h���\�u�y�k�g�_�g�h�����q�l�h���i�j�h�]�j�Z�f�f�Z���©�D�h�f�i�v�x�E�b�[�ª���i�h���f�g�_�g�b�x���h�l�^�_�e�v�g�u�o���j�Z�a�j�Z�[�h�l�q�b�d�h�\���b��
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�n�m�g�d�p�b�h�g�Z�e�Z���g�_���i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l �Z�\�l�h�f�Z�l�b�a�Z�p�b�x���\�k�_�o���m�q�Z�k�l�d�h�\���m�q�_�l�Z���k�j�Z�a�m�����B�a�m�q�_�g�b�_���f�g�_�g�b�c��
�j�_�Z�e�v�g�u�o�� �i�h�e�v�a�h�\�Z�l�_�e�_�c�� �i�h�d�Z�a�Z�e�h���� �q�l�h�� �h�g�b�� �q�Z�k�l�h�� �k�l�Z�e�d�b�\�Z�x�l�k�y�� �k�� �\�h�a�g�b�d�g�h�\�_�g�b�_�f�� �h�r�b�[�h�d�� �b��
�g�_�k�l�u�d�h�\�h�d���� �k�m�s�_�k�l�\�m�_�l�� �g�_�o�\�Z�l�d�Z�� �p�_�g�l�j�Z�e�b�a�Z�p�b�b�� �b�� �_�^�b�g�k�l�\�Z�� �\�� �B�K���� �H�^�g�Z�d�h���� �k�b�k�l�_�f�Z��
�©�D�h�f�i�v�x�E�b�[�ª �i�j�b�h�[�j�_�l�Z�_�l�k�y���[�_�k�i�e�Z�l�g�h�����G�_�^�h�k�l�Z�l�d�h�f���i�j�h�]�j�Z�f�f�u���©�+�D�U�G�Z�D�U�H���,�Q�V�S�H�F�W�R�U�ª���l�Z�d�`�_��
�i�j�b�a�g�Z�_�l�k�y�� �_�_�� �b�a�[�u�l�h�q�g�h�k�l�v�� �b�� �]�j�h�f�h�a�^�d�h�k�l�v���� �_�_�� �k�l�h�b�f�h�k�l�v���± ���� �������� �j�m�[���� �i�j�b�� �d�h�e�b�q�_�k�l�\�_�� ��������
�d�h�f�i�v�x�l�_�j�h�\�� �\�� �[�Z�a�_�� �^�Z�g�g�u�o�� �k�� �m�q�_�l�h�f�� ���� �]�h�^�Z�� �h�[�g�h�\�e�_�g�b�c���� �:�K�M�� �©�;�I���� �:�\�l�h�j�b�a�h�\�Z�g�g�u�c��
�k�_�j�\�b�k�g�u�c���p�_�g�l�j�ª���\���h�l�e�b�q�b�_���h�l���^�j�m�]�b�o���i�j�h�]�j�Z�f�f���g�_���y�\�e�y�_�l�k�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�u�f���i�j�h�^�m�d�l�h�f���± 
�h�g�Z�� �y�\�e�y�_�l�k�y�� �^�h�i�h�e�g�_�g�b�_�f�� �d�� �d�h�g�n�b�]�m�j�Z�p�b�b�� �©�M�i�j�Z�\�e�_�g�b�_�� �l�h�j�]�h�\�e�_�c�ª�� �b�� �j�Z�[�h�l�Z�_�l�� �l�h�e�v�d�h�� �i�j�b��
�g�Z�e�b�q�b�b�� �i�j�h�]�j�Z�f�f�u�� �©���K���� �I�j�_�^�i�j�b�y�l�b�_�� �������ª���� �K�l�h�b�f�h�k�l�v�� �^�Z�g�g�h�]�h�� �^�h�i�h�e�g�_�g�b�y���± 5 �������� �j�m�[����
�K�l�h�b�f�h�k�l�v�� �[�Z�a�h�\�h�c�� �d�h�g�n�b�]�m�j�Z�p�b�b�� �©�M�i�j�Z�\�e�_�g�b�_�� �l�h�j�]�h�\�e�_�c�ª���� �[�_�a�� �d�h�l�h�j�h�c�� �j�Z�k�k�f�h�l�j�_�g�g�h�_��
�^�h�i�h�e�g�_�g�b�_�� �g�_�� �f�h�`�_�l�� �j�Z�[�h�l�Z�l�v���± 3 �������� �j�m�[���� �B�l�h�]�h���� �a�Z�l�j�Z�l�u�� �g�Z�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�x�� �m�q�_�l�Z��
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LOCALIZATION OF VIBRATIONS IN CONSTRUCTION DESIGNS  

Bratashov A.A., Airapetyan N.G., Davydov O.I. 
Abstract: The article considers the main types of oscillations in building structures and buildings in 
general, the reasons for which fluctuations arise, as well as the most effective ways to deal with them, 
are considered. 
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Vazhenin A. 
 
Abstract:  In the article the problem of improvement of quality of manufacture of spherical surfaces 
of machine parts from hard materials by improving the damping properties of the tool. The proposed 
method of processing of precision spherical surfaces with the use of the tool system with the 
properties of anisotropy, which will reduce the levels that occur during mechanical treatment, high-
frequency oscillation, and improve the accuracy of the part surface layer. 
Key words: titanium; spherical surface; turning; machining; oscillatory process 
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CHANGES TO THE CONSTRUCTION OF THE CORNER WELD  

Vodovskikh S.V. 
Abstract: It is proposed to upgrade the connection wall-bottom. Instead of welding corner weld, it 
is planned to use a segment of a toroidal shape made by parts of a circle. The proposed design will 
allow: 
- To reduce tension in the area udarnogo site. 
- To reduce the stresses occurring in the wall from hydrostatic loads. 
- To reduce the annual repair costs and increase the reliability of operation of the tank farm. 
Key words: upgraded corner weld, design, a segment of a toroidal shape. 
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THE PROBLEM OF I NTEGRATION OF VARIOUS RESOURCES 

Gibadullin A.A  
Abstract: the integration of information resources allows to provide a common interface for access 
to heterogeneous data. It makes it easier for users to work and provide a single information space. 
This article discusses ways to develop systems designed to integrate scientific data from a variety of 
resources. 
Key words: integration, information, resources, interface, information technologies, information 
flows. 
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TEXT FEATURE ENGINEERING FOR APPLICATION OF MACHINE LEARNING 

ALGORITHMS  
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Abstract: In this paper, methods of preparing and presenting text in a form suitable for processing 
by machine learning algorithms are considered. Recommendations are given on the choice of methods 
for preparing and presenting data sets for various problems of analysis and recognition of text. 
Key words: machine learning, machine learning algorithms, natural language analysis, data 
preparation, data representation. 
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�I�h�^�]�h�l�h�\�d�Z�� �l�_�d�k�l�Z�����I�_�j�_�^�� �i�j�_�^�k�l�Z�\�e�_�g�b�_�f�� �l�_�d�k�l�Z�� �\�� �h�^�g�h�c�� �b�a�� �j�Z�k�k�f�h�l�j�_�g�g�u�o�� �n�h�j�f��
�l�_�d�k�l���i�h�^�]�h�l�Z�\�e�b�\�Z�x�l�����^�_�e�y���g�Z���i�j�_�^�e�h�`�_�g�b�y�����G�Z���i�j�Z�d�l�b�d�_���g�Z�b�[�h�e�_�_���q�Z�k�l�h���b�k�i�h�e�v�a�m�x�l���f�_�l�h�^�u����
�i�j�_�^�k�l�Z�\�e�_�g�g�u�_���g�b�`�_�� 

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

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

�I�j�_�^�k�l�Z�\�e�_�g�b�_�� �l�_�d�k�l�Z�����J�Z�k�k�f�h�l�j�b�f �k�i�h�k�h�[�u�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �l�_�d�k�l�Z���� �d�h�l�h�j�u�_�� �q�Z�k�l�h��
�b�k�i�h�e�v�a�m�x�l���g�Z���i�j�Z�d�l�b�d�_�� 

1. Bag-of-words - �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �^�h�d�m�f�_�g�l�Z�� �d�Z�d�� �f�m�e�v�l�b�f�g�h�`�_�k�l�\�Z���� �w�e�_�f�_�g�l�Z�f�b��
�d�h�l�h�j�h�]�h���y�\�e�y�x�l�k�y���k�e�h�\�Z���^�h�d�m�f�_�g�l�Z�����A�Z�l�_�f���d�h�e�b�q�_�k�l�\�Z���i�h�\�l�h�j�_�g�b�c���w�e�_�f�_�g�l�h�\���b�k�i�h�e�v�a�m�x�l���d�Z�d��
�i�j�b�a�g�Z�d�b���^�e�y���Z�e�]�h�j�b�l�f�Z���f�Z�r�b�g�g�h�]�h���h�[�m�q�_�g�b�y���>���@�� 

�W�e�_�f�_�g�l�Z�f�b�� �f�m�e�v�l�b�f�g�h�`�_�k�l�\�Z�� �l�Z�d�`�_�� �f�h�]�m�l�� �[�u�l�v�� �Q-�]�j�Z�f�f�u��- �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�� �b�a��
�g�_�k�d�h�e�v�d�b�o���k�e�h�\���>���@�� 

2. Document-term matrix - �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �f�Z�l�j�b�p�m���� �]�^�_�� �k�l�j�h�d�Z�f�b�� �y�\�e�y�x�l�k�y��
�^�h�d�m�f�_�g�l�u�����Z���k�l�h�e�[�p�Z�f�b��- �k�e�h�\�Z���b�a���\�k�_�o���^�h�d�m�f�_�g�l�h�\���>���@�����H�[�u�q�g�h���a�g�Z�q�_�g�b�y�f�b���w�e�_�f�_�g�l�h�\���w�l�h�c��
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�f�Z�l�j�b�p�u���y�\�e�y�x�l�k�y���a�g�Z�q�_�g�b�y���d�h�e�b�q�_�k�l�\�Z���d�Z�`�^�h�]�h���b�a���k�e�h�\���\���^�Z�g�g�h�f���^�h�d�m�f�_�g�l�_���e�b�[�h���f�_�j�Z���7�)-
IDF. 

�F�_�j�Z TF-IDF �j�Z�k�k�q�b�l�u�\�Z�_�l�k�y, �d�Z�d �h�l�g�h�r�_�g�b�_ term frequency �d inverse document 
frequency.  

Term frequency - �h�l�g�h�r�_�g�b�_���q�b�k�e�Z���\�o�h�`�^�_�g�b�c���g�_�d�h�l�h�j�h�]�h���k�e�h�\�Z���d���h�[�s�_�f�m���q�b�k�e�m���k�e�h�\��
�^�h�d�m�f�_�g�l�Z���� �,�Q�Y�H�U�V�H�� �G�R�F�X�P�H�Q�W�� �I�U�H�T�X�H�Q�F�\��- �b�g�\�_�j�k�b�y�� �q�Z�k�l�h�l�u���� �k�� �d�h�l�h�j�h�c�� �g�_�d�h�l�h�j�h�_�� �k�e�h�\�h��
�\�k�l�j�_�q�Z�_�l�k�y���\���^�h�d�m�f�_�g�l�Z�o���d�h�e�e�_�d�p�b�b�� 

3. Vector space model - �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �d�h�e�e�_�d�p�b�b�� �^�h�d�m�f�_�g�l�h�\�� �d�Z�d�� �\�_�d�l�h�j�h�\����
�W�e�_�f�_�g�l�Z�f�b�� �\�_�d�l�h�j�h�\�� �^�h�d�m�f�_�g�l�h�\�� �y�\�e�y�x�l�k�y�� �f�_�j�u���� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �k�e�h�\�Z�f�� �>���@���� �Q�Z�k�l�h��
�i�j�b�f�_�g�y�_�f�h�c���f�_�j�h�c���i�j�b���b�k�i�h�e�v�a�h�\�Z�g�b�b���^�Z�g�g�h�]�h���i�j�_�^�k�l�Z�\�e�_�g�b�y���y�\�e�y�_�l�k�y���7�)-IDF. 

�>�Z�g�g�h�_�� �i�j�_�^�k�l�Z�\�e�_�g�b�_ �i�h�a�\�h�e�y�_�l�� �h�i�j�_�^�_�e�y�l�v�� �k�o�h�`�_�k�l�v�� �^�h�d�m�f�_�g�l�h�\�� �d�Z�d�� �k�d�Z�e�y�j�g�h�_��
�i�j�h�b�a�\�_�^�_�g�b�_���b�o���\�_�d�l�h�j�h�\���b���b�k�i�h�e�v�a�h�\�Z�l�v���w�l�h���a�g�Z�q�_�g�b�_���d�Z�d���i�j�b�a�g�Z�d�� 

4. Latent semantic analysis - �f�_�l�h�^���h�[�j�Z�[�h�l�d�b���l�_�d�k�l�h�\�h�c���b�g�n�h�j�f�Z�p�b�b�����Z�g�Z�e�b�a�b�j�m�x�s�b�c��
�k�\�y�a�v���f�_�`�^�m���^�h�d�m�f�_�g�l�Z�f�b���b���k�e�h�\�Z�f�b���>���@�� 

 �>�Z�g�g�u�c�� �f�_�l�h�^�� �b�k�i�h�e�v�a�m�_�l�� �j�Z�a�e�h�`�_�g�b�_�� �G�R�F�X�P�H�Q�W-�W�H�U�P�� �P�D�W�U�L�[�� �i�h�� �k�b�g�]�m�e�y�j�g�u�f��
�a�g�Z�q�_�g�b�y�f���� �H�k�l�Z�\�e�y�y�� �l�h�e�v�d�h�� �g�_�d�h�l�h�j�h�_�� �q�b�k�e�h�� �k�b�g�]�m�e�y�j�g�u�o�� �a�g�Z�q�_�g�b�c���� �f�h�`�g�h�� �k�h�k�l�Z�\�b�l�v��
�f�Z�l�j�b�p�m���N-�]�h���i�h�j�y�^�d�Z�����h�l�j�Z�`�Z�x�s�m�x���h�k�g�h�\�g�m�x���k�l�j�m�d�l�m�j�m���a�Z�\�b�k�b�f�h�k�l�_�c���\���b�k�o�h�^�g�h�c���f�Z�l�j�b�p�_�� 

 �B�k�i�h�e�v�a�m�y���^�Z�g�g�m�x���f�Z�l�j�b�p�m�����f�h�`�g�h���g�Z�o�h�^�b�l�v���[�e�b�a�h�k�l�v���l�_�j�f�b�g�h�\���b���b�e�b���^�h�d�m�f�_�g�l�h�\��
�b���b�k�i�h�e�v�a�h�\�Z�l�v���_�_���d�Z�d���i�j�b�a�g�Z�d�� 

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

 
�<�u�\�h�^�����<�� �^�Z�g�g�h�c�� �j�Z�[�h�l�_�� �j�Z�k�k�f�h�l�j�_�g�u�� �f�_�l�h�^�u�� �i�h�^�]�h�l�h�\�d�b�� �b�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �g�Z�[�h�j�h�\��

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

�b�k�i�h�e�v�a�h�\�Z�l�v��stop word filtering �b��stemming �i�j�b���h�[�j�Z�[�h�l�d�_���l�_�d�k�l�Z���b��bag-of-words �b�e�b��document-
term matrix �^�e�y���i�j�_�^�k�l�Z�\�e�_�g�b�y���l�_�d�k�l�Z�� 

�I�j�b�� �i�h�^�]�h�l�h�\�d�_�� �^�Z�g�g�u�o�� �^�e�y�� �a�Z�^�Z�q�b�� �j�Z�k�i�h�a�g�Z�\�Z�g�b�y�� �l�_�d�k�l�Z�� �b�e�b�� �i�h�b�k�d�Z�� �i�h�o�h�`�b�o��
�^�h�d�m�f�_�g�l�h�\���k�l�h�b�l���b�k�i�h�e�v�a�h�\�Z�l�v��stop word filtering �^�e�y���i�j�_�^�\�Z�j�b�l�_�e�v�g�h�c���h�[�j�Z�[�h�l�d�b���l�_�d�k�l�Z�����Z���_�]�h��
�i�j�_�^�k�l�Z�\�e�_�g�b�_���h�k�m�s�_�k�l�\�e�y�l�v���g�Z���h�k�g�h�\�_��latent semantic analysis �b�e�b��vector space model. 
 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 
1 Bag-of-�Z�R�U�G�V�� �P�R�G�H�O���� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@�����± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

https://en.wikipedia.org/wiki/Bag-of-words_model. 
2 n-gram: �>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@�����± �J�_�`�b�f���^�h�k�l�m�i�Z�����K�W�W�S�V�������H�Q���Z�L�N�L�S�H�G�L�D���R�U�J���Z�L�N�L���1-gram. 
3 Document-�W�H�U�P�� �P�D�W�U�L�[���� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@�����± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

https://en.wikipedia.org/wiki/Document-term_matrix. 
���� �9�H�F�W�R�U�� �V�S�D�F�H�� �P�R�G�H�O���� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@�����± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

https://en.wikipedia.org/wiki/Vector_space_model. 
���� �/�D�W�H�Q�W�� �V�H�P�D�Q�W�L�F�� �D�Q�D�O�\�V�L�V���� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@�����± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

https://en.wikipedia.org/wiki/Latent_semantic_analysis. 
�‹���<���B�����=�h�f�Z������������ 
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�M�>�D�������������������������� 
�I�H�>�<�H�>���L�?�I�E�H�L�U���<���L�M�J�;�B�G�?���D�:�D���K�I�H�K�H�;���K�H�<�?�J�R�?�G�K�L�<�H�<�:�G�B�Y��

�L�?�J�F�H�>�B�G�:�F�B�Q�?�K�D�H�=�H���P�B�D�E�:���=�:�A�H�L�M�J�;�B�G�G�H�=�H���>�<�B�=�:�L�?�E�Y 
�=�h�j�x�g�h�\���B���F��1�����F�m�j�Z�_�\�Z���F���:��2 

1-�^���l���g�������k���g���k�������i�j�h�n�_�k�k�h�j�����N�=�;�H�M���<�H���M�=�:�L�M�� 
2-�d���l���g�������k�l�Z�r�b�c���i�j�_�i�h�^�Z�\�Z�l�_�e�v�����N�=�;�H�M���<�H���M�=�:�L�M�� 

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

HEAT SUPPLY IN THE TURBINE AS THE WAY OF IMPROVING THE 
THERMODYNAMIC CYCLE OF A GAS TURBINE ENGINE  

Gorjunov I.M., Muraeva M.A  
Abstract: the paper communicates the study results of heat supply to ensure an isothermal expansion 
in the turbine, aimed to improve the thermodynamic cycle of a gas turbine engine, which prove the 
expediency of such process organization for various types of aircraft engines, in particular designed 
for military use. 
Key words: aviation, gas turbine engine, turbine, isothermal expansion, thermodynamic cycle. 
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APPLICATION OF THE INTELLIGENT UNIT FOR IMPROVING THE EFFICIENCY OF 

THE CONCENTRATION PROCESS 
Gudoshnikov A.V. 

Abstract. In this paper, we consider the real scheme for controlling the condensation process and 
propose a more efficient control scheme, including an additional block. 
Keywords: Thickening; intelligent system ; sludge thickening . 
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CREATION OF 3D MODEL OF SURFACE BY AERIAL SURVEY METHOD  

Gusev K.A., Kolesnikov A.O., Nazarenko M.A. 
Abstract:  The article reviews method of 3d reconstruction of surface from video sequence obtained 
by aerial photography using unmanned aerial vehicles. 
Key words: 3d reconstruction from video sequence, stereo mapping, unmanned aerial. 
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Abstract: In the article analysed and identified the causes of accidents construction of reinforced 
concrete structures used in railway and road bridges. Provided recommendations for the assessment 
to identify problems for ways of increasing the reliability and durability of concrete structures and 
materials in the repair of bridges on highways of the country. 
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Abstract: This article is devoted to the description of the features of automation of project 
management. It covers the main processes of management activity. The general review of information 
systems of project management and advantages of their use is given; also, an analysis of the main 
problems of automation was carried out. 
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