


2.  

 

�B�g�l�_�j�Z�d�l�b�\�g�u�c��
�f�m�a�_�c�g�u�c���d�h�f�i�e�_�d�k��
�©�;�m�j�Z�g�ª 

�F�m�a�_�c�g�u�c��
�d�h�f�i�e�_�d�k�� �©�;�m�j�Z�g�ª 
���F�h�k�d�\�Z�� 

�B�g�l�_�j�Z�d�l�b�\�g�u�c�� �f�m�a�_�c�g�u�c��
�d�h�f�i�e�_�d�k�� ���;�m�j�Z�g����- �h�^�b�g�� �b�a��
�g�_�k�d�h�e�v�d�b�o�� �f�Z�d�_�l�h�\�� �d�h�k�f�b�q�_�k�d�h�]�h��
�d�h�j�Z�[�e�y���� �i�h�k�l�j�h�_�g�g�u�c�� �^�e�y��
�h�l�j�Z�[�h�l�d�b�� �\�h�a�^�m�r�g�h�c��
�l�j�Z�g�k�i�h�j�l�b�j�h�\�d�b���b�a�^�_�e�b�y���� 
�<�h�d�j�m�]�� �f�Z�d�_�l�Z�� �\�u�k�l�j�h�_�g���i�Z�\�b�e�v�h�g��
�k�� �d�b�g�h�a�Z�e�h�f���� �\�g�_�r�g�_��
�g�Z�i�h�f�b�g�Z�x�s�b�c�� �d�h�k�f�h�i�h�j�l�� �k��
�j�m�d�Z�\�Z�f�b�� �i�_�j�_�o�h�^�h�\�� �g�Z�� �[�h�j�l 
�d�h�k�f�b�q�_�k�d�h�]�h�� �d�h�j�Z�[�e�y�� 
�W�d�k�d�m�j�k�b�y�� ���_�z�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v��
�k�h�k�l�Z�\�e�y�_�l���������f�b�g�m�l���� �g�Z�q�b�g�Z�_�l�k�y���k��
�i�j�h�k�f�h�l�j�Z���d�b�g�h�n�b�e�v�f�Z�� �h�[���b�k�l�h�j�b�b��
�i�j�h�]�j�Z�f�f�u�� ���W�g�_�j�]�b�y��- �;�m�j�Z�g������ �]�^�_��
�\�� �h�[�s�b�o�� �q�_�j�l�Z�o�� �h�i�b�k�u�\�Z�x�l�k�y��
�b�k�l�h�j�b�q�_�k�d�b�_�� �k�h�[�u�l�b�y����
�i�j�_�^�r�_�k�l�\�h�\�Z�\�r�b�_�� �g�Z�q�Z�e�m��
�i�j�h�]�j�Z�f�f�u�����_�z���o�h�^�� �b���^�h�k�l�b�`�_�g�b�y�����Z��
�l�Z�d�`�_�� �h�l�e�b�q�b�y�����;�m�j�Z�g�Z���� �h�l�����K�i�_�c�k��
�R�Z�l�l�e�Z������ �I�h�k�e�_�� �d�b�g�h�n�b�e�v�f�Z��
�i�h�k�_�l�b�l�_�e�b�� �i�h�� �j�m�d�Z�\�Z�f-�i�_�j�_�o�h�^�Z�f��
�i�h�i�Z�^�Z�x�l�� �g�Z�� �[�h�j�l���� �]�^�_�� �h�[�m�k�l�j�h�_�g��
�f�m�e�v�l�b�f�_�^�b�c�g�u�c�� �Z�l�l�j�Z�d�p�b�h�g����
�[�e�Z�]�h�^�Z�j�y�� �i�j�h�_�d�p�b�b���� �g�Z�� �i�h�l�h�e�d�_��
�k�e�h�\�g�h�� �j�Z�k�d�j�u�\�Z�_�l�k�y�� �h�l�k�_�d���� �b�� �g�Z�^��
�]�h�e�h�\�Z�f�b�� �i�h�k�_�l�b�l�_�e�_�c�� �i�j�h�e�_�l�Z�x�l��
�h�l�_�q�_�k�l�\�_�g�g�u�_�� �b�� �a�Z�j�m�[�_�`�g�u�_��
�k�Z�f�h�e�z�l�u�� �b�� �d�h�k�f�b�q�_�k�d�b�_�� �d�h�j�Z�[�e�b����
�l�Z�d�� �b�e�b�� �b�g�Z�q�_�� �k�\�y�a�Z�g�g�u�_�� �k��
�i�j�h�]�j�Z�f�f�h�c�� 
�<�� �g�h�k�h�\�h�c�� �q�Z�k�l�b�� �f�Z�d�_�l�Z��
�j�_�d�h�g�k�l�j�m�b�j�h�\�Z�g���d�h�f�Z�g�^�g�u�c���h�l�k�_�d��
�k�� �i�j�b�[�h�j�g�h�c�� �i�Z�g�_�e�v�x���� �Z�� �l�Z�d�`�_��
�h�[�m�k�l�j�h�_�g�� �Z�l�l�j�Z�d�p�b�h�g����
�i�j�_�^�e�Z�]�Z�x�s�b�c�� �i�h�k�_�l�b�l�_�e�y�f��
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129223, 
�]�����F�h�k�d�\�Z���� 

�i�j�h�k�i�����F�b�j�Z�� 
 �^���������������k�l�j����333 

���<�>�G�O�� 



���i�h�j�m�e�b�l�v���� �d�h�j�Z�[�e�z�f�� �\�h���\�j�_�f�y�� �_�]�h��
�i�h�k�Z�^�d�b���g�Z���;�Z�c�d�h�g�m�j���� 

3.  

 

�=�;�M�D���]�����F�h�k�d�\�u��
�©�F�_�f�h�j�b�Z�e�v�g�u�c��
�f�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b�ª 

�F�_�f�h�j�b�Z�e�v�g�u�c��
�f�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b 
���F�h�k�d�\�Z�� 

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



4.  

 

�©�F�_�f�h�j�b�Z�e�v�g�u�c��
�^�h�f-�f�m�a�_�c��
�Z�d�Z�^�_�f�b�d�Z�� 
�K���I�����D�h�j�h�e�_�\�Z�ª��
���F�h�k�d�\�Z�� 

�>�h�f-�f�m�a�_�c���Z�d.  
�K���I�����D�h�j�h�e�_�\�Z��
���F�h�k�d�\�Z�� 

�<�� �>�h�f�_-�f�m�a�_�_�� �k�h�o�j�Z�g�_�g�h�� �\�k�z�� �l�Z�d����
�d�Z�d�� �[�u�e�h�� �i�j�b�� �`�b�a�g�b�� �K�_�j�]�_�y��
�I�Z�\�e�h�\�b�q�Z���� �<�� �f�m�a�_�_���� �m�g�b�d�Z�e�v�g�h�f��
�i�h�^�e�b�g�g�h�k�l�v�x���k�\�h�b�o���w�d�k�i�h�g�Z�l�h�\�����\��
�w�d�k�i�h�a�b�p�b�b�� �b�� �\�� �a�Z�d�j�u�l�u�o�� �n�h�g�^�Z�o��
�g�Z�o�h�^�b�l�k�y�� �h�d�h�e�h�� ������ �l�u�k�y�q�� �_�^�b�g�b�p��
�o�j�Z�g�_�g�b�y���� �W�l�h�� �e�b�q�g�u�_�� �\�_�s�b��
�D�h�j�h�e�z�\�Z���� �^�h�d�m�f�_�g�l�u���� �i�b�k�v�f�Z����
�n�h�l�h�]�j�Z�n�b�b���� �f�_�[�_�e�v���� �i�j�_�^�f�_�l�u��
�[�u�l�Z���� �i�j�h�b�a�\�_�^�_�g�b�y��
�b�a�h�[�j�Z�a�b�l�_�e�v�g�h�]�h�� �b�k�d�m�k�k�l�\�Z����
�g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�Z�y�� �b��
�o�m�^�h�`�_�k�l�\�_�g�g�Z�y�� �[�b�[�e�b�h�l�_�d�b�� 
�:�j�o�b�l�_�d�l�m�j�Z�� �b�� �\�g�m�l�j�_�g�g�_�_��
�m�[�j�Z�g�k�l�\�h�� �^�h�f�Z�� �K���I���� �D�h�j�h�e�z�\�Z�� �± 
�w�l�h�� �q�Z�k�l�b�q�d�Z�� �b�k�l�h�j�b�b�� �b�� �d�m�e�v�l�m�j�u��
�[�u�l�Z���J�h�k�k�b�b���k�_�j�_�^�b�g�u���O�O �\�_�d�Z�� 
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5.  

 

�N�=�;�M�D���©�=�F�B�D��
�b�f�����D���W����
�P�b�h�e�d�h�\�k�d�h�]�h�ª��
���D�Z�e�m�]�Z�� 

�F�m�a�_�c���b�k�l�h�j�b�b��
�d�h�k�f�h�g�Z�\�l�b�d�b 
���D�Z�e�m�]�Z�� 

�=�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �f�m�a�_�c�� �b�k�l�h�j�b�b��
�d�h�k�f�h�g�Z�\�l�b�d�b�� �b�f�_�g�b�� �D���W����
�P�b�h�e�d�h�\�k�d�h�]�h�� �\�� �D�Z�e�m�]�_�� �² �i�_�j�\�u�c��
�\�� �f�b�j�_�� �b�� �d�j�m�i�g�_�c�r�b�c�� �\�� �J�h�k�k�b�b��
�f�m�a�_�c�� �d�h�k�f�b�q�_�k�d�h�c�� �l�_�f�Z�l�b�d�b����
�k�h�a�^�Z�g�g�u�c�� �i�j�b�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�f��
�m�q�Z�k�l�b�b�� �K���I���� �D�h�j�h�e�_�\�Z�� �b�� �X���:����
�=�Z�]�Z�j�b�g�Z���� �F�m�a�_�c�� �d�h�k�f�h�g�Z�\�l�b�d�b��
�[�u�e���h�l�d�j�u�l�������h�d�l�y�[�j�y�� �����������]�h�^�Z�� 
�M�g�b�d�Z�e�v�g�u�_�� �w�d�k�i�h�a�b�p�b�b�� �f�m�a�_�y��
�d�h�k�f�h�g�Z�\�l�b�d�b�� �j�Z�k�d�j�u�\�Z�x�l��
�b�k�l�h�j�b�x�� �\�h�a�^�m�o�h�i�e�Z�\�Z�g�b�y����
�Z�\�b�Z�p�b�b���� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b���� �B�k�q�_�j�i�u�\�Z�x�s�_��
�i�j�_�^�k�l�Z�\�e�_�g�h�� �g�Z�m�q�g�h�_�� �g�Z�k�e�_�^�b�_��
�P�b�h�e�d�h�\�k�d�h�]�h���� �h�k�g�h�\�h�i�h�e�h�`�g�b�d�Z��
�l�_�h�j�_�l�b�q�_�k�d�h�c�� �d�h�k�f�h�g�Z�\�l�b�d�b����
�d�j�m�i�g�h�]�h�� �b�a�h�[�j�_�l�Z�l�_�e�y���� �Z�\�l�h�j�Z��
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�]�����D�Z�e�m�]�Z�� 

 �m�e�����:�d�Z�^�_�f�b�d�Z��
�D�h�j�h�e�_�\�Z�����^������ 



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

6.  

 

�K�H�=�;�M�D��
�©�H�[�t�_�^�b�g�_�g�g�u�c��
�f�_�f�h�j�b�Z�e�v�g�u�c��
�f�m�a�_�c���X���:����
�=�Z�]�Z�j�b�g�Z�ª��
���K�f�h�e�_�g�k�d�� 

�F�m�a�_�c���X���:����
�=�Z�]�Z�j�b�g�Z��
���K�f�h�e�_�g�k�d�� 

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

http://www.muz
eytitova.ru/ 

 

659814, 
 �:�e�l�Z�c�k�d�b�c���d�j�Z�c����

�D�h�k�b�o�b�g�k�d�b�c��
�j�Z�c�h�g�� 

 �k�����I�h�e�d�h�\�g�b�d�h�\�h����
�m�e�����R�d�h�e�v�g�Z�y����  

�^�������Z 



�i�h�k�_�l�b�l�_�e�_�c�� �i�j�b�\�e�_�d�Z�_�l�� �f�Z�d�_�l��
�d�h�j�Z�[�e�y�� �©�<�h�k�l�h�d-���ª���� �\�� �d�h�l�h�j�h�f��
�=���K�����L�b�l�h�\�������Z�\�]�m�k�l�Z�������������]�h�^�m���a�Z��������
�q�Z�k�h�\�� ������ �f�b�g�m�l�� �h�[�e�_�l�_�e�� �\�h�d�j�m�]��
�A�_�f�e�b�� ���h�g�� �[�u�e�� �\�l�h�j�u�f�� �q�_�e�h�\�_�d�h�f��
�i�h�k�e�_�� �X�j�b�y�� �=�Z�]�Z�j�b�g�Z����
�k�h�\�_�j�r�b�\�r�b�f�� �i�h�e�_�l�� �\�� �d�h�k�f�h�k������
�A�^�_�k�v�� �f�h�`�g�h�� �l�Z�d�`�_�� �m�\�b�^�_�l�v��
�d�m�k�h�q�_�d�� �g�Z�k�l�h�y�s�_�]�h�� �e�m�g�g�h�]�h��
�]�j�m�g�l�Z���� �i�h�^�Z�j�_�g�g�h�]�h�� �d�h�k�f�h�g�Z�\�l�h�f��
�f�m�a�_�x���� �d�h�k�f�b�q�_�k�d�m�x�� �i�b�s�m���� �n�h�j�f�m��
�d�h�k�f�h�g�Z�\�l�Z�� 

10.  

 

�©�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���b��
�j�Z�d�_�l�g�h�c���l�_�o�g�b�d�b��
�b�f�_�g�b���<���I����
�=�e�m�r�d�h�ª 
���K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�� 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���b��
�j�Z�d�_�l�g�h�c���l�_�o�g�b�d�b��
���K�Z�g�d�l-
�I�_�l�_�j�[�m�j�]�� 

  �W�d�k�i�h�a�b�p�b�y�� �f�m�a�_�y�� �i�h�k�\�y�s�_�g�Z��
�b�k�l�h�j�b�b���j�h�k�k�b�c�k�d�h�c���d�h�k�f�h�g�Z�\�l�b�d�b��
�b�� �j�Z�d�_�l�g�h�c�� �l�_�o�g�b�d�b�� �b�� �j�h�e�b����
�d�h�l�h�j�m�x�� �k�u�]�j�Z�e�b�� �i�_�l�_�j�[�m�j�]�k�d�b�_-
�e�_�g�b�g�]�j�Z�^�k�d�b�_�� �m�q�_�g�u�_���� �b�g�`�_�g�_�j�u����
�d�h�g�k�l�j�m�d�l�h�j�u�� �\�� �j�Z�a�\�b�l�b�b�� �w�l�h�]�h��
�g�Z�i�j�Z�\�e�_�g�b�y�� �h�l�_�q�_�k�l�\�_�g�g�h�c�� �g�Z�m�d�b��
�b���l�_�o�g�b�d�b���� 
�F�m�a�_�c�� �h�l�d�j�u�l�� �\�� �i�h�f�_�s�_�g�b�y�o��
�B�h�Z�g�g�h�\�k�d�h�]�h�� �j�Z�\�_�e�b�g�Z���� �]�^�_�� �\��
1932-���������� �]�h�^�Z�o�� �j�Z�a�f�_�s�Z�e�k�y�� �,�,��
�h�l�^�_�e�� �=�Z�a�h�^�b�g�Z�f�b�q�_�k�d�h�c��
�e�Z�[�h�j�Z�l�h�j�b�b�� ���=�>�E���� �² �i�_�j�\�h�c��
�h�l�_�q�_�k�l�\�_�g�g�h�c�� �h�i�u�l�g�h-
�d�h�g�k�l�j�m�d�l�h�j�k�d�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �i�h��
�j�Z�a�j�Z�[�h�l�d�_�� �j�Z�d�_�l�g�u�o�� �^�\�b�]�Z�l�_�e�_�c����
�A�^�_�k�v�� �`�_�� �g�Z�o�h�^�b�e�b�k�v��
�b�k�i�u�l�Z�l�_�e�v�g�u�_�� �k�l�_�g�^�u��
�w�e�_�d�l�j�b�q�_�k�d�b�o�� �b�� �`�b�^�d�h�k�l�g�u�o��
�j�Z�d�_�l�g�u�o�� �^�\�b�]�Z�l�_�e�_�c���� �H�l�^�_�e�h�f��
�=�>�E�� �\�� �I�_�l�j�h�i�Z�\�e�h�\�k�d�h�c�� �d�j�_�i�h�k�l�b��
�j�m�d�h�\�h�^�b�e�� �<�Z�e�_�g�l�b�g�� �I�_�l�j�h�\�b�q��
�=�e�m�r�d�h���� �<�� �f�m�a�_�_�� �f�h�`�g�h�� �m�\�b�^�_�l�v��
�j�_�d�h�g�k�l�j�m�d�p�b�b�� �j�Z�[�h�q�b�o�� �d�Z�[�b�g�_�l�h�\��
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197046, 
 �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]����
�I�_�l�j�h�i�Z�\�e�h�\�k�d�Z�y��

�d�j�_�i�h�k�l�v����
�B�h�Z�g�g�h�\�k�d�b�c��

�j�Z�\�_�e�b�g 



�d�h�g�k�l�j�m�d�l�h�j�h�\�� ���\�� �l�h�f�� �q�b�k�e�_��
�j�Z�[�h�q�_�]�h�� �d�Z�[�b�g�_�l�Z�� �<���I���=�e�m�r�d�h���� �b��
�f�Z�k�l�_�j�k�d�b�o���� �Z�� �l�Z�d�`�_�� �^�h�d�m�f�_�g�l�u�� �b��
�n�h�l�h�]�j�Z�n�b�b���� �k�\�y�a�Z�g�g�u�_�� �k��
�^�_�y�l�_�e�v�g�h�k�l�v�x���=�>�E�� 
�<�� �w�d�k�i�h�a�b�p�b�b�� �i�j�_�^�k�l�Z�\�e�_�g�u��
�m�g�b�d�Z�e�v�g�u�_�� �j�Z�a�j�Z�[�h�l�d�b��
�d�h�g�k�l�j�m�d�l�h�j�h�\�� �e�Z�[�h�j�Z�l�h�j�b�b����
�j�Z�d�_�l�u�� �g�Z�� �[�_�a�^�u�f�g�h�f�� �i�h�j�h�o�_��
���\�i�h�k�e�_�^�k�l�\�b�b�� �b�k�i�h�e�v�a�h�\�Z�e�b�k�v�� �\��
�f�b�g�h�f�_�l�g�h�c���m�k�l�Z�g�h�\�d�_�� �;�F-�������� �l�Z�d��
�g�Z�a�u�\�Z�_�f�h�c�� �©�d�Z�l�x�r�_�ª������
�`�b�^�d�h�k�l�g�u�_ �j�Z�d�_�l�g�u�_�� �^�\�b�]�Z�l�_�e�b���b��
�b�o�� �i�j�y�f�u�_�� �i�h�l�h�f�d�b�� �² �f�Z�j�r�_�\�u�_��
�^�\�b�]�Z�l�_�e�b���d�h�k�f�b�q�_�k�d�b�o�� �j�Z�d�_�l�� 

11.  

 

�=�;�M 
�©�F�m�a�_�c�� �b�k�l�h�j�b�b 
�d�h�k�f�h�^�j�h�f�Z��
�;�Z�c�d�h�g�m�j�ª 

�F�m�a�_�c�� �b�k�l�h�j�b�b��
�d�h�k�f�h�^�j�h�f�Z��
�©�;�Z�c�d�h�g�m�j�ª��
(�J�_�k�i�m�[�e�b�d�Z��
�D�Z�a�Z�o�k�l�Z�g) 

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

�]�����;�Z�c�d�h�g�m�j�� 
 �m�e�����I�b�h�g�_�j�k�d�Z�y����

�^������ 



�n�j�Z�]�f�_�g�l�u�� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b���� �Z�� �l�Z�d�`�_�� �^�h�d�m�f�_�g�l�u�� �b��
�n�h�l�h�]�j�Z�n�b�b���� �h�l�j�Z�`�Z�x�s�b�_��
�b�k�l�h�j�b�q�_�k�d�b�_�� �\�_�o�b�� �b��
�j�Z�k�k�d�Z�a�u�\�Z�x�s�b�_�� �h�� �k�h�\�j�_�f�_�g�g�h�f��
�d�h�k�f�h�^�j�h�f�_���� 
�W�d�k�i�h�a�b�p�b�y�� �©�D�h�k�f�h�^�j�h�f�u�� �f�b�j�Z�ª��
�i�h�k�l�h�y�g�g�h�� �^�h�i�h�e�g�y�_�l�k�y�� �g�h�\�u�f�b��
�f�Z�l�_�j�b�Z�e�Z�f�b���� �\�� �_�_�� �k�h�a�^�Z�g�b�b��
�m�q�Z�k�l�\�m�x�l�� �k�l�j�Z�g�u���� �h�k�\�Z�b�\�Z�x�s�b�_��
�d�h�k�f�b�q�_�k�d�h�_�� �i�j�h�k�l�j�Z�g�k�l�\�h��
�i�h�k�j�_�^�k�l�\�h�f�� �k�\�h�b�o�� �k�h�[�k�l�\�_�g�g�u�o��
�d�h�k�f�h�^�j�h�f�h�\���� �W�d�k�i�h�a�b�p�b�y�� �h��
�i�j�_�^�i�j�b�y�l�b�y�o�� �d�h�k�f�h�^�j�h�f�Z����
�F�Z�d�_�l�u���f�h�g�l�Z�`�g�h-�b�k�i�u�l�Z�l�_�e�v�g�h�]�h��
�d�h�j�i�m�k�Z���� �a�Z�i�j�Z�\�h�q�g�h�c�� �k�l�Z�g�p�b�b����
�k�l�Z�j�l�h�\�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �©�K�h�x�a�ª��
�i�h�f�h�]�Z�x�l�� �j�Z�k�k�f�h�l�j�_�l�v��
�l�_�o�g�h�e�h�]�b�q�_�k�d�b�c�� �i�j�h�p�_�k�k��
�i�h�^�]�h�l�h�\�d�b���g�h�k�b�l�_�e�y���b���Z�i�i�Z�j�Z�l�Z���h�l��
�k�[�h�j�d�b�� �^�h�� �m�k�l�Z�g�h�\�d�b�� �g�Z�� �k�l�Z�j�l����
�W�d�k�i�h�a�b�p�b�y�� �©�H�l�� �i�h�k�_�e�d�Z�� �A�Z�j�y�� �^�h��
�]�h�j�h�^�Z�� �;�Z�c�d�h�g�m�j�ª�� �j�Z�k�k�d�Z�a�u�\�Z�_�l�� �h�[��
�b�k�l�h�j�b�b�� �k�l�Z�g�h�\�e�_�g�b�y�� �]�h�j�h�^�Z��
�;�Z�c�d�h�g�m�j���� �Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�h�]�h��
�p�_�g�l�j�Z�� �d�h�k�f�h�^�j�h�f�Z���� �h�� �l�h�f���� �d�Z�d��
�f�_�g�y�e�h�k�v�� �g�Z�a�\�Z�g�b�_�� �i�h�k�_�e�d�Z�� �b�� �d�Z�d��
�\�h�a�g�b�d�e�h�� �g�u�g�_�r�g�_�_���� �<��
�W�l�g�h�]�j�Z�n�b�q�_�k�d�h�f�� �a�Z�e�_��
�i�j�_�^�k�l�Z�\�e�_�g�Z�� �w�d�k�i�h�a�b�p�b�y��
�©�B�k�l�h�j�b�q�_�k�d�b�c�� �i�m�l�v���D�Z�a�Z�o�k�l�Z�g�Z�� �² 
�b�k�l�h�j�b�y���A�_�f�e�b���K�u�j�ª���� �h�l�j�Z�`�Z�x�s�Z�y��
�b�k�l�h�j�b�x�� �D�Z�a�Z�o�k�l�Z�g�Z�� �g�Z�q�b�g�Z�y�� �k��
�D�Z�f�_�g�g�h�]�h�� �\�_�d�Z�� �b�� �^�h��
�k�h�\�j�_�f�_�g�g�h�k�l�b���� 



12.  

 

�F�m�a�_�c���d�h�k�f�h�^�j�h�f�Z��
�©�<�h�k�l�h�q�g�u�c�ª�� �g�Z��
�l�_�j�j�b�l�h�j�b�b���F�:�M��
�D�>�P���©�<�h�k�l�h�d�ª��
���A�Z�l�h���=����
�P�b�h�e�d�h�\�k�d�b�c����
���:�f�m�j�k�d�Z�y�� �h�[�e�Z�k�l�v�� 

�F�m�a�_�c��
�d�h�k�f�h�^�j�h�f�Z��
�©�<�h�k�l�h�q�g�u�c�ª��
���:�f�m�j�k�d�Z�y��
�h�[�e�Z�k�l�v�� 

�F�m�a�_�c�� �k�_�]�h�^�g�y��- �w�l�h�� �m�g�b�d�Z�e�v�g�u�_��
�_�^�b�g�b�p�u�� �o�j�Z�g�_�g�b�y���� �d�h�l�h�j�u�_��
�i�j�_�^�k�l�Z�\�e�_�g�u���\�� �a�Z�e�_�� �i�h�k�\�y�s�_�g�g�h�c��
�b�k�l�h�j�b�b�� ����-�c�� �j�Z�d�_�l�g�h�c��
�D�j�Z�k�g�h�a�g�Z�f�_�g�g�h�c�� �^�b�\�b�a�b�b�����\�� �a�Z�e�_��
�k�l�Z�g�h�\�e�_�g�b�y�� �b�� �j�Z�a�\�b�l�b�y��
�d�h�k�f�h�^�j�h�f�Z�� ���K�\�h�[�h�^�g�u�c���� �b��
���<�h�k�l�h�q�g�u�c������ �Z�� �l�Z�d�`�_�� �\�� �[�h�e�v�r�h�f��
�a�Z�e�_���� �� �]�^�_�� �j�Z�a�f�_�s�_�g�u�� �f�Z�d�_�l�u�� �b��
�g�Z�k�l�h�y�s�b�_�� �h�l�j�Z�[�h�l�Z�g�g�u�_�� �^�_�l�Z�e�b��
�j�Z�d�_�l�u-�g�h�k�b�l�_�e�_�c�����K�h�x�a�� ������ 
�I�_�j�_�^�Z�g�g�u�_�� �\�� �^�Z�j�� �f�m�a�_�x�� �\�_�s�b��
�d�h�k�f�h�g�Z�\�l�h�\�� ���h�l�� �k�d�Z�n�Z�g�^�j�Z�� �^�h��
�d�h�k�f�b�q�_�k�d�h�]�h�� �i�b�l�Z�g�b�y���� �[�_�j�_�`�g�h��
�o�j�Z�g�y�l�k�y�� �b�� �h�[�_�j�_�]�Z�x�l�k�y��
�j�Z�[�h�l�g�b�d�Z�f�b���f�m�a�_�y�� 
�N�h�l�h�d�h�e�e�_�d�p�b�b���� �d�g�b�]�b���� �f�Z�d�_�l�u�� �b��
�b�g�n�h�j�f�Z�p�b�y�� �h�� �d�h�k�f�h�^�j�h�f�Z�o 
�©�<�h�k�l�h�q�g�u�c�ª���� �©�I�e�_�k�_�p�d�ª����
�©�;�Z�c�d�h�g�m�j�ª���� �©�D�Z�i�m�k�l�b�g�� �Y�j�ª��
�_�`�_�]�h�^�g�h���h�[�g�h�\�e�y�_�l�k�y�� 
�K�i�m�k�d�Z�_�f�Z�y�� �d�Z�i�k�m�e�Z���� �i�h�^�Z�j�_�g�g�Z�y��
�g�Z�f�� �j�h�k�k�b�c�k�d�b�f�� �d�h�k�f�h�g�Z�\�l�h�f��
�J�h�f�Z�g�h�f�� �J�h�f�Z�g�_�g�d�h���� �k�l�Z�e�Z��
�k�\�h�_�h�[�j�Z�a�g�u�f�� �k�b�f�\�h�e�h�f�� �f�m�a�_�y��- 
�q�Z�k�l�b�q�g�h�����g�h�� �d�h�k�f�h�k�� �k�l�Z�e�� �[�e�b�`�_�� �d��
�g�Z�f�� 
�W�d�k�i�h�a�b�p�b�y���g�Z�r�_�]�h�� �f�m�a�_�y�� �k�h�k�l�h�b�l��
�b�a���l�j�_�o���a�Z�e�h�\���b���]�Z�e�_�j�_�b�����<�u���m�a�g�Z�_�l�_��
�b�k�l�h�j�b�x���]�h�j�h�^�Z�� �M�]�e�_�]�h�j�k�d���� �Z���g�u�g�_��
�P�b�h�e�d�h�\�k�d�h�]�h���� �± �h�l�� �_�]�h�� �\�h�_�g�g�h�]�h��
�i�j�h�r�e�h�]�h���� �^�h�� �d�h�k�f�b�q�_�k�d�h�]�h��
�g�Z�k�l�h�y�s�_�]�h�� �b�� �[�m�^�m�s�_�]�h���� �b�k�l�h�j�b�x��
�d�h�k�f�h�g�Z�\�l�b�d�b���� �m�\�b�^�b�l�_�� �n�b�e�v�f�� �h��
�i�_�j�\�h�f�� �b�k�l�h�j�b�q�_�k�d�h�f�� �a�Z�i�m�k�d�_�� �k��
�d�h�k�f�h�^�j�h�f�Z�� ���<�h�k�l�h�q�g�u�c������ �f�h�`�_�l�_��
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�:�f�m�j�k�d�Z�y�� �h�[�e�Z�k�l�v�� 

�]�����P�b�h�e�d�h�\�k�d�b�c�� 
�m�e�����F�Z�j�r�Z�e�Z��

�G�_�^�_�e�b�g�Z�����^�������� 



�i�h�k�f�h�l�j�_�l�v�� �b�� �^�Z�`�_�� �i�h�l�j�h�]�Z�l�v��
�^�_�l�Z�e�b���h�l���j�Z�d�_�l�u���� 

13.  

 

�;�M��
�©�F�_�f�h�j�b�Z�e�v�g�u�c��
�d�h�f�i�e�_�d�k���e�_�l�q�b�d�Z-
�d�h�k�f�h�g�Z�\�l�Z���K�K�K�J��
�:���=�����G�b�d�h�e�Z�_�\�ª��
���Q�m�\�Z�r�k�d�Z�y��
�J�_�k�i�m�[�e�b�d�Z�� 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b��
�:���=�����G�b�d�h�e�Z�_�\�Z 
���Q�m�\�Z�r�k�d�Z�y��
�J�_�k�i�m�[�e�b�d�Z�� 

�F�m�a�_�c�� �d�h�k�f�h�g�Z�\�l�b�d�b�� �b�f�_�_�l�� ����
�a�Z�e�h�\�� �K�j�_�^�b�� ���������� �w�d�k�i�h�g�Z�l�h�\��
�f�g�h�]�h�� �m�g�b�d�Z�e�v�g�u�o�� �² �m�]�h�e�h�d��
�d�e�Z�k�k�Z�� �R�h�j�r�_�e�k�d�h�c �k�_�f�b�e�_�l�g�_�c��
�r�d�h�e�u�� �b���i�Z�j�l�Z���� �a�Z�� �d�h�l�h�j�h�c�� �m�q�b�e�k�y��
�G�b�d�h�e�Z�_�\���� �i�h�o�\�Z�e�v�g�Z�y�� �]�j�Z�f�h�l�Z��
�m�q�_�g�b�d�Z�� ��-�]�h�� �d�e�Z�k�k�Z���� �e�b�k�l�d�b��
�[�h�j�l�h�\�h�]�h�� �`�m�j�g�Z�e�Z�� �d�h�k�f�b�q�_�k�d�b�o��
�d�h�j�Z�[�e�_�c�� �©�<�h�k�l�h�d-���ª�� �b�� �©�K�h�x�a-���ª����
�a�Z�i�h�e�g�_�g�g�u�_�� �j�m�d�h�c�� �G�b�d�h�e�Z�_�\�Z����
�k�d�Z�n�Z�g�^�j�� �^�e�y�� �k�l�Z�j�l�Z�� �b�� �k�i�m�k�d�Z����
�e�h�`�_�f�_�g�l�� �d�h�k�f�h�g�Z�\�l�Z����
�]�b�^�j�h�d�h�f�[�b�g�_�a�h�g�� �g�Z�� �k�e�m�q�Z�c��
�i�j�b�\�h�^�g�_�g�b�y���� �e�b�q�g�u�_�� �\�_�s�b��
�G�b�d�h�e�Z�_�\�Z���� �j�m�q�d�Z���� �\�b�e�h�q�d�Z����
�d�h�g�k�_�j�\�h�h�l�d�j�u�\�Z�l�_�e�v���� �q�Z�k�u��
�©�I�h�e�z�l�ª���� �r�e�_�f�h�n�h�g���� �f�_�^�b�p�b�g�k�d�b�c��
�i�h�y�k�� �k�� �^�Z�l�q�b�d�Z�f�b���� �I�j�_�^�k�l�Z�\�e�_�g�u��
�h�[�j�Z�a�p�u�� �d�h�k�f�b�q�_�k�d�h�c�� �i�b�s�b���� �<��
�^�b�h�j�Z�f�_�� �©�Q�_�e�h�\�_�d�� �\�� �h�l�d�j�u�l�h�f��
�d�h�k�f�h�k�_�ª�� �j�Z�a�f�_�s�_�g�u�� �k�d�Z�n�Z�g�^�j��
�l�b�i�Z�� �©�Y�k�l�j�_�[�ª���� �g�Z�a�_�f�g�u�c��
�Z�\�Z�j�b�c�g�u�c���a�Z�i�Z�k���©�=�j�Z�g�Z�l-���ª.  
�I�h�d�Z�a�Z�g�u�� �]�_�g�_�j�Z�e�v�k�d�Z�y�� �n�h�j�f�Z��
�G�b�d�h�e�Z�_�\�Z�� �b�� �_�]�h�� �i�h�k�e�_�^�g�y�y�� �d�g�b�]�Z��
�©�I�j�b�l�y�`�_�g�b�_���A�_�f�e�b�ª���� 
�J�_�e�b�d�\�b�_�c�� �f�m�a�_�y�� �y�\�e�y�_�l�k�y��
�Z�\�l�h�f�h�[�b�e�v�� �©�A�B�K-�������ª�� �\�u�i�m�k�d�Z��
���������� �]�h�^�Z�� ���g�h�f�_�j�g�h�c�� �a�g�Z�d�� ����-01 
�Q�M�:������ �\�� �d�h�l�h�j�h�f�� �a�g�Z�f�_�g�b�l�h�]�h��
�a�_�f�e�y�d�Z���� �l�j�b�m�f�n�Z�e�v�g�h��
�i�j�h�_�o�Z�\�r�_�]�h�� �����k�_�g�l�y�[�j�y�� ���������� �]�h�^�Z��
�i�h�� �m�e�b�p�Z�f�� �Q�_�[�h�d�k�Z�j���� �<�� �f�m�a�_�_�� �i�h��
�\�b�^�_�h�f�h�g�b�l�h�j�m�� �l�j�Z�g�k�e�b�j�m�_�l�k�y��
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�Q�m�\�Z�r�k�d�Z�y��

�J�_�k�i�m�[�e�b�d�Z����
�F�Z�j�b�b�g�k�d�h��- 

�I�h�k�Z�^�k�d�b�c���j�Z�c�h�g����
�k�����R�h�j�r�_�e�u���� 

�m�e�����I�Z�j�d�h�\�Z�y�����^������ 



�^�h�d�m�f�_�g�l�Z�e�v�g�Z�y�� �d�b�g�h�o�j�h�g�b�d�Z��
�w�l�h�]�h���k�h�[�u�l�b�y�� 
�<�� �a�Z�e�_�� �©�:�k�l�j�h�g�h�f�b�q�_�k�d�b�c�� �d�e�Z�k�k�ª��
�b�f�_�x�l�k�y�� �l�j�b�� �l�_�e�_�k�d�h�i�Z�� �^�e�y��
�g�Z�[�e�x�^�_�g�b�y���a�Z���a�\�z�a�^�g�u�f���g�_�[�h�f�� 
�<�� �a�Z�e�_�� �P�b�h�e�d�h�\�k�d�h�]�h�� �j�Z�a�f�_�s�_�g�u��
�r�d�h�e�v�g�u�c�� �i�e�Z�g�_�l�Z�j�b�c����
�k�i�m�k�d�Z�_�f�u�c�� �Z�i�i�Z�j�Z�l���d�h�k�f�b�q�_�k�d�h�]�h��
�d�h�j�Z�[�e�y���©�<�h�k�l�h�d�ª�� �\�_�k�h�f�����������l�h�g�g�u����
�d�h�l�h�j�u�c�� �i�h�[�u�\�Z�e�� �\�� �d�h�k�f�h�k�_����
�k�i�m�k�d�Z�_�f�u�c�� �Z�i�i�Z�j�Z�l���k�h�\�j�_�f�_�g�g�h�]�h��
�d�h�k�f�b�q�_�k�d�h�]�h�� �d�h�j�Z�[�e�y�� �©�K�h�x�a��
�L�F�:�ª���� �j�m�e�_�\�h�c�� �^�\�b�]�Z�l�_�e�v�� �j�Z�d�_�l�u-
�g�h�k�b�l�_�e�y���� �i�h�d�Z�a�Z�g�u�� �l�j�m�^�u�� �D���� �W����
�P�b�h�e�d�h�\�k�d�h�]�h�� 

14.  

 

�=�;�M�D���J�H���©�F�m�a�_�c��
�D���W����
�P�b�h�e�d�h�\�k�d�h�]�h�ª��
���J�y�a�Z�g�v�� 

�F�m�a�_�c���D���W����
�P�b�h�e�d�h�\�k�d�h�]�h��
���J�y�a�Z�g�v�� 

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

�K�i�Z�k�k�d�b�c���j-�g�� 
 �k�����B�`�_�\�k�d�h�_���� 

�m�e�����A�_�e�_�g�Z�y�����^�������� 



�`�b�a�g�v�� �g�Z�m�q�g�h�]�h�� �g�Z�k�e�_�^�b�y��
�P�b�h�e�d�h�\�k�d�h�]�h���� �i�j�_�l�\�h�j�_�g�b�_�� �\��
�`�b�a�g�v���d�h�k�f�b�q�_�k�d�b�o�� �b�^�_�c���m�q�_�g�h�]�h�� 
    �<�� �f�m�a�_�_�� �i�j�_�^�k�l�Z�\�e�_�g�u��
�i�j�b�`�b�a�g�_�g�g�u�_���b�a�^�Z�g�b�y���j�Z�[�h�l���D���W����
�P�b�h�e�d�h�\�k�d�h�]�h���� �_�^�b�g�k�l�\�_�g�g�u�c��
�i�j�b�`�b�a�g�_�g�g�u�c�� �k�d�m�e�v�i�l�m�j�g�u�c��
�i�h�j�l�j�_�l�� �D���W���� �P�b�h�e�d�h�\�k�d�h�]�h����
�k�i�m�k�d�Z�_�f�u�c�� �Z�i�i�Z�j�Z�l���d�h�k�f�b�q�_�k�d�h�]�h��
�d�h�j�Z�[�e�y�� ���K�h�x�a-���������� �k�d�Z�n�Z�g�^�j��
�d�h�k�f�h�g�Z�\�l�Z���F�Z�d�Z�j�h�\�Z���H���=�������f�Z�d�_�l�u��
�i�_�j�\�u�o�� �`�b�^�d�h�k�l�g�u�o�� �j�Z�d�_�l���� �f�Z�d�_�l��
�i�_�j�\�h�]�h�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �k�i�m�l�g�b�d�Z��
�A�_�f�e�b���� �h�[�j�Z�a�p�u�� �d�h�k�f�b�q�_�k�d�h�]�h��
�i�b�l�Z�g�b�y���b���^�j�� 

15.  

 

�F�m�a�_�c���©�D�h�k�f�h�k�ª �g�Z��
�j�h�^�b�g�_�� 
�<���<�����L�_�j�_�r�d�h�\�h�c 
���Y�j�h�k�e�Z�\�e�v�� 

�F�m�a�_�c���©�D�h�k�f�h�k�ª�� 
���Y�j�h�k�e�Z�\�e�v�� 

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

http://yarkremli
n.ru/museum/m
uzey-kosmos/ 

 

150000, 
�Y�j�h�k�e�Z�\�k�d�Z�y���h�[�e������
�L�m�l�Z�_�\�k�d�b�c�� �j-�g����
�i�h�k�����G�b�d�m�e�v�k�d�h�_����
�m�e�����P�_�g�l�j�Z�e�v�g�Z�y����

�^��42 



�\�h�k�k�h�a�^�Z�g�g�m�x�� �d�j�_�k�l�v�y�g�k�d�m�x�� �b�a�[�m����
�]�^�_�� �i�j�h�r�e�h�� �^�_�l�k�l�\�h�� �]�_�j�h�b�g�b����
�h�p�_�g�b�l�_�� �h�q�Z�j�h�\�Z�g�b�_�� �Y�j�h�k�e�Z�\�e�y��
1950-�o�� �]�h�^�h�\���� �i�j�h�k�e�_�^�b�l�_��
�w�\�h�e�x�p�b�x���k�d�Z�n�Z�g�^�j�h�\�� �b���j�Z�d�_�l�g�u�o��
�^�\�b�]�Z�l�_�e�_�c���� �h�a�g�Z�d�h�f�b�l�_�k�v�� �k��
�^�h�k�l�b�`�_�g�b�y�f�b�� �k�l�j�Z�g�u�� �\�� �h�k�\�h�_�g�b�b��
�d�h�k�f�h�k�Z�� �b�� �a�Z�]�e�y�g�_�l�_�� �\�� �d�Z�[�b�g�m��
�g�Z�k�l�h�y�s�_�]�h�� �d�h�k�f�b�q�_�k�d�h�]�h�� �d�h�j�Z�[�e�y��
�©�<�h�k�l�h�d�ª���� �i�h�[�u�\�Z�\�r�_�]�h�� �g�Z�� �h�j�[�b�l�_��
�A�_�f�e�b�� 

16.  

 

�P�>�:�b�D���>�H�K�:�:�N��
�J�h�k�k�b�b 

�P�_�g�l�j�Z�e�v�g�u�c���>�h�f��
�Z�\�b�Z�p�b�b���b��
�d�h�k�f�h�g�Z�\�l�b�d�b 
���F�h�k�d�\�Z�� 

�P�_�g�l�j�Z�e�v�g�u�c�� �>�h�f�� �Z�\�b�Z�p�b�b�� �b��
�d�h�k�f�h�g�Z�\�l�b�d�b�� �>�H�K�:�:�N�� �J�h�k�k�b�b��
�y�\�e�y�_�l�k�y�� �m�q�j�_�`�^�_�g�b�_�f�� �d�m�e�v�l�m�j�u��
�f�m�a�_�c�g�h�]�h���� �b�k�l�h�j�b�d�h-�g�Z�m�q�g�h�]�h�� �b��
�b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h�� �i�j�h�n�b�e�y����
�I�j�h�i�Z�]�Z�g�^�b�j�m�_�l�� �b�� �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l��
�^�h�k�l�b�`�_�g�b�y�� �h�l�_�q�_�k�l�\�_�g�g�h�c��
�Z�\�b�Z�p�b�b���b���d�h�k�f�h�g�Z�\�l�b�d�b�����k�h�^�_�j�`�b�l��
�[�h�e�_�_�� ������ �l�u�k���� �w�d�k�i�h�g�Z�l�h�\���� �\�� �l���q����
�j�Z�j�b�l�_�l�h�\��- ���������k�b�e�h�\�Z�y�� �m�k�l�Z�g�h�\�d�Z��
�M�n�b�f�p�_�\�Z���� �\�b�g�l�� ���G�?�@���� �^�e�y��
�k�Z�f�h�e�_�l�Z�� ���G�v�x�i�h�j-IV", 
�Z�\�b�Z�p�b�h�g�g�u�_�� �^�\�b�]�Z�l�_�e�b���� �d�Z�[�b�g�Z��
�l�j�_�g�Z�`�_�j�Z�� ���;�m�j�Z�g�Z������ �k�b�k�l�_�f�Z��
�`�b�a�g�_�h�[�_�q�_�g�b�y�� �d�h�k�f�h�g�Z�\�l�h�\����
�\�d�e�x�q�Z�x�s�Z�y�� �i�j�_�^�f�_�l�u�� �e�b�q�g�h�c��
�]�b�]�b�_�g�u���� �i�b�l�Z�g�b�y���� �l�j�_�g�b�j�h�\�d�b�� �b��
�k�j�_�^�k�l�\�� �k�i�Z�k�_�g�b�y���� �k�d�Z�n�Z�g�^�j�u����
�k�i�m�k�d�Z�_�f�u�c�� �Z�i�i�Z�j�Z�l�� �b�� �^�j��������
�^�_�c�k�l�\�m�x�s�b�_�� �w�d�k�i�h�g�Z�l�u��
���m�k�l�Z�g�h�\�d�b���� �^�_�f�h�g�k�l�j�b�j�m�x�s�b�_��
�i�j�b�g�p�b�i���^�_�c�k�l�\�b�y���\�_�j�l�h�e�_�l�h�\���� 
    �A�Z�g�b�f�Z�_�l�k�y�� �\�h�_�g�g�h-
�i�Z�l�j�b�h�l�b�q�_�k�d�b�f�� �\�h�k�i�b�l�Z�g�b�_�f�� �b��
�i�j�h�n�h�j�b�_�g�l�Z�p�b�_�c�� �f�h�e�h�^�_�`�b����

http://aviakosmo
sdom.ru/ 

125167,  
�]�� �F�h�k�d�\�Z�����m�e����

�D�j�Z�k�g�h�Z�j�f�_�c�k�d�Z�y����
�^���� 



�I�j�h�\�h�^�b�l�� �w�d�k�d�m�j�k�b�b���� �i�h�d�Z�a��
�\�b�^�_�h�n�b�e�v�f�h�\�� �i�h�� �Z�\�b�Z�p�b�h�g�g�h-
�d�h�k�f�b�q�_�k�d�h�c�� �l�_�f�Z�l�b�d�_�� �^�e�y��
�i�h�k�_�l�b�l�_�e�_�c���P�>�:�b�D���� �h�j�]�Z�g�b�a�m�_�l�� �b��
�i�j�h�\�h�^�b�l�� �\�_�q�_�j�Z�� �b�� �\�u�k�l�Z�\�d�b����
�i�h�k�\�y�s�_�g�g�u�_�� �i�Z�f�y�l�g�u�f�� �^�Z�l�Z�f�� �b��
�\�b�^�g�u�f�� �^�_�y�l�_�e�y�f�� �Z�\�b�Z�p�b�b�� �b��
�d�h�k�f�h�g�Z�\�l�b�d�b���� �\�k�l�j�_�q�b�� �k��
�f�h�e�h�^�_�`�v�x���b���\�_�l�_�j�Z�g�Z�f�b�� 
    �W�d�k�i�h�a�b�p�b�b�� �a�Z�e�h�\�� �P�>�:�b�D 
�i�h�k�l�h�y�g�g�h�� �h�[�g�h�\�e�y�x�l�k�y�� �b��
�i�h�i�h�e�g�y�x�l�k�y�� �m�g�b�d�Z�e�v�g�u�f�b��
�h�[�j�Z�a�p�Z�f�b�� �h�l�_�q�_�k�l�\�_�g�g�h�c�� �Z�\�b�Z�p�b�b��
�b�� �d�h�k�f�h�g�Z�\�l�b�d�b�� ���g�Z�l�m�j�g�u�f�b��
�w�d�k�i�h�g�Z�l�Z�f�b���b���f�h�^�_�e�y�f�b��. 
  

17.   �F�m�a�_�c���j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b���K�b�[�=�M��
���f�m�a�_�c���K�b�[�=�:�M�� 
���D�j�Z�k�g�h�y�j�k�d�� 

�F�m�a�_�c���j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b��
���D�j�Z�k�g�h�y�j�k�d�� 

�M�q�_�[�g�h-�^�_�f�h�g�k�l�j�Z�p�b�h�g�g�u�c�� �p�_�g�l�j��
�K�b�[�=�M���b�f�����F���N�����J�_�r�_�l�g�_�\�Z�����f�m�a�_�c��
�K�b�[�=�:�M���� �² �m�g�b�d�Z�e�v�g�u�c�� �h�[�t�_�d�l����
�k�h�\�f�_�s�Z�x�s�b�c�� �\�� �k�_�[�_�� �n�m�g�d�p�b�b��
�f�m�a�_�y�� �b���m�q�_�[�g�h�]�h�� �i�h�^�j�Z�a�^�_�e�_�g�b�y���� 
�F�m�a�_�c�� �\�d�e�x�q�Z�_�l�� �\���k�_�[�y�� �����a�Z�e�Z���� �a�Z�e��
�j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �b��
�a�Z�e�� �i�b�e�h�l�b�j�m�_�f�h�c�� �d�h�k�f�h�g�Z�\�l�b�d�b����
�L�Z�f�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� ����-�e�_�l�g�y�y��
�b�k�l�h�j�b�y�� �h�k�\�h�_�g�b�y�� �d�h�k�f�b�q�_�k�d�h�]�h��
�i�j�h�k�l�j�Z�g�k�l�\�Z���� �D�j�h�f�_�� �l�h�]�h���� �a�^�_�k�v��
�m�k�l�Z�g�h�\�e�_�g�� �D�j�Z�k�g�h�y�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c���� �i�j�_�^�h�k�l�Z�\�e�y�x�s�b�c��
�m�g�b�d�Z�e�v�g�m�x�� �\�h�a�f�h�`�g�h�k�l�v��
�i�h�q�m�\�k�l�\�h�\�Z�l�v�� �k�_�[�y�� �\�� �p�_�g�l�j�_��
�<�k�_�e�_�g�g�h�c�� �[�e�Z�]�h�^�Z�j�y��
�k�n�_�j�b�q�_�k�d�h�f�m�� �i�h�e�g�h�d�m�i�h�e�v�g�h�f�m��
�n�h�j�f�Z�l�m�� 
�K�i�m�l�g�b�d�b���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�_�� �\��
�w�d�k�i�h�a�b�p�b�b���� �i�j�_�^�h�k�l�Z�\�b�e�h�� �:�H��

https://www.sib
sau.ru/page/mus

eum 

660004,  
�]�����D�j�Z�k�g�h�y�j�k�d���� 

�m�e�����������;�Z�d�b�g�k�d�b�o��
�d�h�f�b�k�k�Z�j�h�\�����^�������Z 



�©�B�K�K�ª���� �G�_�d�h�l�h�j�u�_�� �w�d�k�i�h�g�Z�l�u��
�[�u�e�b�� �i�j�b�\�_�a�_�g�u�� �b�a�� �\�h�b�g�k�d�b�o��
�q�Z�k�l�_�c���� �J�_�k�l�Z�\�j�Z�p�b�_�c�� �a�Z�g�b�f�Z�_�l�k�y��
�:�H���©�D�j�Z�k�f�Z�r�ª�� 
�<�� �f�m�a�_�_�� �\�u���k�f�h�`�_�l�_���g�Z�c�l�b���i�_�j�\�u�c��
�j�Z�d�_�l�g�u�c�� �^�\�b�]�Z�l�_�e�v����
�j�Z�a�j�Z�[�h�l�Z�g�g�u�c�� �Z�d�Z�^�_�f�b�d�h�f��
�<�Z�e�_�g�l�b�g�h�f�� �=�e�m�r�d�h�� �^�e�y�� �j�Z�d�_�l��
�K�_�j�]�_�y�� �D�h�j�h�e�_�\�Z�� �² �J-������ �J-2. 
�:�g�Z�e�h�]�� �l�Z�d�h�]�h�� �^�\�b�]�Z�l�_�e�y�� �b���j�Z�d�_�l�u��
�_�k�l�v�� �\�� �f�m�a�_�_�� �d�h�k�f�h�g�Z�\�l�b�d�b�� �\��
�F�h�k�d�\�_�� �b�� �\�� �f�m�a�_�_�� �d�h�k�f�h�^�j�h�f�Z��
�©�D�Z�i�m�k�l�b�g���Y�j�ª�����]�^�_���k�h�k�l�h�y�e�k�y���i�m�k�d��
�w�l�h�c���j�Z�d�_�l�u���������h�d�l�y�[�j�y�� �����������]�h�^�Z���� 

18.  

 

�F�m�a�_�c��
�F�h�k�d�h�\�k�d�h�]�h��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��
�l�_�o�g�b�q�_�k�d�h�]�h��
�m�g�b�\�_�j�k�b�l�_�l�Z���b�f����
�G���W�����;�Z�m�f�Z�g�Z 

�F�m�a�_�c���F�=�L�M �b�f����
�G���W�����;�Z�m�f�Z�g�Z 
���F�h�k�d�\�Z�� 

�<���g�h�y�[�j�_�������������]�����[�u�e���b�a�^�Z�g���i�j�b�d�Z�a��
�F�b�g�\�m�a�Z�� �K�K�K�J�� �h�� �k�h�a�^�Z�g�b�b�� �f�m�a�_�y��
�b�k�l�h�j�b�b���F�<�L�M���b�f�����G���W�����;�Z�m�f�Z�g�Z�����b��
������ �g�h�y�[�j�y�� ���������� �]���� �k�h�k�l�h�y�e�h�k�v��
�h�n�b�p�b�Z�e�v�g�h�_�� �h�l�d�j�u�l�b�_�� �f�m�a�_�y����
�H�k�g�h�\�g�Z�y�� �w�d�k�i�h�a�b�p�b�y�� �f�m�a�_�y��
�k�h�k�l�h�b�l�� �b�a�� �^�\�m�o�� �a�Z�e�h�\�� �h�[�s�_�c��
�i�e�h�s�Z�^�v�x�����������d�\�����f���� 
�=�h�j�^�h�k�l�v�x�� �f�m�a�_�y�� �y�\�e�y�x�l�k�y��
�i�h�^�e�b�g�g�u�_�� �\�_�s�b�� �\�u�i�m�k�d�g�b�d�h�\�� �b��
�i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���F�=�L�M�� �Z�d�Z�^�_�f�b�d�h�\ ��
�K���I���� �D�h�j�h�e�_�\�Z���� �G���:���� �I�b�e�x�]�b�g�Z����
�<���I���� �;�Z�j�f�b�g�Z���� �<���G���� �Q�_�e�h�f�_�y����
�i�_�j�_�^�Z�g�g�u�_�� �b�o�� �i�h�l�h�f�d�Z�f�b���� �<��
�p�_�g�l�j�_�� �a�Z�e�Z�� �‹�� ���� �g�Z�o�h�^�b�l�k�y��
�k�d�Z�n�Z�g�^�j�� �\�u�i�m�k�d�g�b�d�Z�� �F�=�L�M��
�^�\�Z�`�^�u�� �=�_�j�h�y�� �K�h�\�_�l�k�d�h�]�h�� �K�h�x�a�Z��
�e�_�l�q�b�d�Z-�d�h�k�f�h�g�Z�\�l�Z�� �<���:����
�K�h�e�h�\�v�_�\�Z�����\���d�h�l�h�j�h�f���h�g���\�u�i�h�e�g�b�e��
�����i�h�e�_�l�Z���g�Z���k�l�Z�g�p�b�y�o�� �©�K�Z�e�x�l-���ª�� �b��
�©�F�b�j�ª���\�������������± �������]�]�������G�u�g�_���± �q�e�_�g-
�d�h�j�j�_�k�i�h�g�^�_�g�l�� �J�:�G���� �a�Z�\�_�^�m�x�s�b�c��

https://bmstu.ru/
mstu/info/museu
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�]�����F�h�k�d�\�Z���� 

2-�Z�y���;�Z�m�f�Z�g�k�d�Z�y��
�m�e������ 

�^�����������k�l�j������ 



�d�Z�n�_�^�j�h�c�� �[�Z�e�e�b�k�l�b�d�b�� �b��
�Z�w�j�h�^�b�g�Z�f�b�d�b�� �F�=�L�M������ �D�h�e�e�Z�`�� �b�a��
�f�Z�d�_�l�h�\�� �d�h�k�f�b�q�_�k�d�b�o�� �Z�i�i�Z�j�Z�l�h�\�� �± 
�h�l�� �i�_�j�\�h�]�h�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h��
�k�i�m�l�g�b�d�Z�� �A�_�f�e�b�� �^�h�� �h�j�[�b�l�Z�e�v�g�h�]�h��
�d�h�f�i�e�_�d�k�Z�� �©�K�Z�e�x�l-���ª��- �©�K�h�x�a�ª��- 
�i�h�a�\�h�e�y�_�l�� �i�h�k�_�l�b�l�_�e�y�f�� �g�Z�]�e�y�^�g�h��
�i�j�_�^�k�l�Z�\�b�l�v�� �h�k�g�h�\�g�u�_�� �w�l�Z�i�u��
�j�Z�a�\�b�l�b�y�� �d�h�k�f�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �\��
�k�l�j�Z�g�_������ 
�A�Z�e�� �f�m�a�_�y�� �m�d�j�Z�r�Z�x�l�� �[�x�k�l�u��
�b�a�\�_�k�l�g�h�]�h�� �j�h�k�k�b�c�k�d�h�]�h��
�k�d�m�e�v�i�l�h�j�Z�� �E���?���� �D�_�j�[�_�e�y�� �± 
�i�h�j�l�j�_�l�u�� �G���?���� �@�m�d�h�\�k�d�h�]�h���� �<���=����
�R�m�o�h�\�Z���� �:���G���� �L�m�i�h�e�_�\�Z���� �K���I����
�D�h�j�h�e�_�\�Z���� �A�g�Z�q�b�l�_�e�v�g�Z�y�� �q�Z�k�l�v��
�w�d�k�i�h�a�b�p�b�b���j�Z�k�k�d�Z�a�u�\�Z�_�l�� �h�� �\�d�e�Z�^�_��
�[�Z�m�f�Z�g�p�_�\���\���<�_�e�b�d�m�x�� �I�h�[�_�^�m�� 

19.  

 

�F�m�a�_�c�g�h-
�\�u�k�l�Z�\�h�q�g�u�c��
�d�h�f�i�e�_�d�k��
�F�h�k�d�h�\�k�d�h�]�h��
�:�\�b�Z�p�b�h�g�g�h�]�h��
�B�g�k�l�b�l�m�l�Z 

�F�m�a�_�c�g�h-
�\�u�k�l�Z�\�h�q�g�u�c��
�d�h�f�i�e�_�d�k���F�:�B��
���F�h�k�d�\�Z�� 

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

https://mai.ru/co
ntent/org/index.
php?ID=22701 

125310, 
�]�����F�h�k�d�\�Z����

�<�h�e�h�d�h�e�Z�f�k�d�h�_��
�r�������^�����������d�h�j���������� 



�f�b�j�h�\�h�c�� �Z�\�b�Z�p�b�h�g�g�h-�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b�� 

20.  

 

�P�_�g�l�j���b�k�l�h�j�b�b��
�Z�\�b�Z�p�b�h�g�g�u�o��
�^�\�b�]�Z�l�_�e�_�c���b�f�_�g�b��
�Z�d�Z�^�_�f�b�d�Z��
�G���>���D�m�a�g�_�p�h�\�Z 

�P�_�g�l�j�� �b�k�l�h�j�b�b��
�Z�\�b�Z�p�b�h�g�g�u�o��
�^�\�b�]�Z�l�_�e�_�c��
���K�Z�f�Z�j�Z�� 

�P�B�:�>�� �a�Z�g�b�f�Z�_�l�k�y�� �k�[�h�j�h�f����
�j�_�k�l�Z�\�j�Z�p�b�_�c�� �b�� �^�_�f�h�g�k�l�j�Z�p�b�_�c��
�k�h�\�j�_�f�_�g�g�u�o�� �b�� �b�k�l�h�j�b�q�_�k�d�b�o��
�Z�\�b�Z�p�b�h�g�g�u�o���^�\�b�]�Z�l�_�e�_�c���� 
�<�� �P�B�:�>�� �b�f�_�x�l�k�y�� �\�k�_�� �l�b�i�u��
�\�h�a�^�m�r�g�h-�j�_�Z�d�l�b�\�g�u�o��
�Z�\�b�Z�^�\�b�]�Z�l�_�e�_�c�����L�J�>���� �L�J�>�>���� �L�<�>����
�L�J�>�>�N���� �L�<�<�>���� �L�<�Z�>���� �I�<�J�>������ �Z��
�l�Z�d�`�_�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�_�� �b��
�g�Z�a�_�f�g�u�_�� �k�b�e�h�\�u�_�� �m�k�l�Z�g�h�\�d�b���� �b�o��
�q�_�j�l�_�`�b���� �l�_�o�g�b�q�_�k�d�b�_�� �h�i�b�k�Z�g�b�y�� �b��
�^�j�m�]�Z�y�� �^�h�d�m�f�_�g�l�Z�p�b�y���� �W�l�h��
�d�j�m�i�g�_�c�r�Z�y�� �\�� �f�b�j�_�� �d�h�e�e�_�d�p�b�y��
�K�h�\�_�l�k�d�b�o���J�h�k�k�b�c�k�d�b�o��
�]�Z�a�h�l�m�j�[�b�g�g�u�o�� �^�\�b�]�Z�l�_�e�_�c���� �]�^�_��
�k�d�h�g�p�_�g�l�j�b�j�h�\�Z�g�Z���j�_�Z�e�b�a�h�\�Z�g�g�Z�y���\��
�f�_�l�Z�e�e�_�� �i�_�j�_�^�h�\�Z�y�� �b�g�`�_�g�_�j�g�Z�y��
�f�u�k�e�v���� �y�\�e�y�_�l�k�y�� �k�\�b�^�_�l�_�e�v�k�l�\�h�f��
�\�u�^�Z�x�s�b�o�k�y�� �^�h�k�l�b�`�_�g�b�c���J�h�k�k�b�b���\��
�h�^�g�h�c�� �b�a�� �k�Z�f�u�o�� �k�e�h�`�g�u�o��
�g�Z�m�d�h�_�f�d�b�o�� �h�[�e�Z�k�l�_�c���q�_�e�h�\�_�q�_�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b��- �Z�w�j�h�d�h�k�f�b�q�_�k�d�h�f��
�^�\�b�]�Z�l�_�e�_�k�l�j�h�_�g�b�b���� �A�^�_�k�v��
�i�j�_�^�k�l�Z�\�e�_�g�u�� �j�Z�a�j�Z�[�h�l�d�b�� �\�k�_�o��
�h�l�_�q�_�k�l�\�_�g�g�u�o�� �f�h�l�h�j�g�u�o��
�d�h�g�k�l�j�m�d�l�h�j�k�d�b�o�� �[�x�j�h���� �<��
�d�h�e�e�_�d�p�b�b�� �P�B�:�>�� �i�j�_�^�k�l�Z�\�e�_�g�u��
�j�Z�d�_�l�g�u�_�� �^�\�b�]�Z�l�_�e�b���� �<�� �P�B�:�>��
�l�Z�d�`�_�� �b�f�_�x�l�k�y�� �i�h�j�r�g�_�\�u�_��
�Z�\�b�Z�p�b�h�g�g�u�_���^�\�b�]�Z�l�_�e�b�� 

https://ssau.ru/in
fo/studcity/muse

ums/ciad 

443086, 
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21.  

 

�F�_�f�h�j�b�Z�e�v�g�u�c��
�f�m�a�_�c-�d�Z�[�b�g�_�l��
�Z�d�Z�^�_�f�b�d�Z��
�F���<���D�_�e�^�u�r�Z 

�F�m�a�_�c-�d�Z�[�b�g�_�l���Z�d. 
�F���<�� �D�_�e�^�u�r�Z 
���F�h�k�d�\�Z�� 

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

https://keldysh.r
u/MVKeldysh/k
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22.  

 

�F�m�a�_�c���b�k�l�h�j�b�b��
�d�h�k�f�h�g�Z�\�l�b�d�b���b�f����
�N���:�����P�Z�g�^�_�j�Z��
(�N�b�e�b�Z�e��
�D�b�k�e�h�\�h�^�k�d�h�]�h��
�B�k�l�h�j�b�d�h-
�D�j�Z�_�\�_�^�q�_�k�d�h�]�h��
�F�m�a�_�y�� �©�D�j�_�i�h�k�l�v�ª) 

�F�m�a�_�c���b�k�l�h�j�b�b��
�d�h�k�f�h�g�Z�\�l�b�d�b���b�f����
�N���:�����P�Z�g�^�_�j�Z�� 
(�]�����D�b�k�e�h�\�h�^�k�d) 

�<�� �w�d�k�i�h�a�b�p�b�b�� �f�m�a�_�y�� �j�Z�a�f�_�s�_�g�u��
�k�d�Z�n�Z�g�^�j�� �d�h�k�f�h�g�Z�\�l�Z�� 
�Z�f�h�j�l�b�a�b�j�h�\�Z�g�g�h�_�� �d�j�_�k�e�h����
�i�h�e�_�l�g�u�_�� �d�h�k�l�x�f�u�� �b�� �h�[�j�Z�a�p�u��
�i�b�l�Z�g�b�y���d�h�k�f�h�g�Z�\�l�h�\�����Z���d�j�h�f�_���l�h�]�h����
�m�g�b�d�Z�e�v�g�u�_�� �j�Z�a�j�Z�[�h�l�d�b�� �N���:����
�P�Z�g�^�_�j�Z���� �f�h�^�_�e�v�� �i�_�j�\�h�]�h��
�j�Z�d�_�l�g�h�]�h�� �^�\�b�]�Z�l�_�e�y�� �H�J�±1, 
�k�h�a�^�Z�g�g�h�]�h�� �g�Z�� �[�Z�a�_�� �i�Z�y�e�v�g�h�c��
�e�Z�f�i�u�� �\�� ���������±���������� �]�]������ �F�Z�d�_�l��
�©�f�_�`�^�m�i�e�Z�g�_�l�g�h�]�h�� �d�h�j�Z�[�e�y-
�Z�w�j�h�i�e�Z�g�Z�ª���� �\�u�i�h�e�g�_�g�g�u�c�� �i�h�� �_�]�h��
�q�_�j�l�_�`�Z�f�� ���������� �]������ �Z�� �l�Z�d�`�_�� �d�h�i�b�y��
�i�_�j�\�h�c�� �k�h�\�_�l�k�d�h�c�� �j�Z�d�_�l�u�� �g�Z��
�`�b�^�d�h�f���l�h�i�e�b�\�_���©�=�B�J�>-�O�ª.  
�W�d�k�i�h�a�b�p�b�y�� �f�m�a�_�y�� �h�o�\�Z�l�u�\�Z�_�l�� �\�k�_��
�w�l�Z�i�u�� �b�� �\�k�_�� �b�f�_�g�Z�� �\�� �b�k�l�h�j�b�b��
�d�h�k�f�b�q�_�k�d�b�o�� �k�\�_�j�r�_�g�b�c���� �F�g�h�]�h��
�w�d�k�i�h�g�Z�l�h�\�� �i�h�k�\�y�s�_�g�h�� �i�_�j�\�h�f�m��
�i�h�e�_�l�m�� �q�_�e�h�\�_�d�Z�� �\���d�h�k�f�h�k���� �f�h�^�_�e�b 
�j�Z�d�_�l�u-�g�h�k�b�l�_�e�y���� �d�h�k�f�b�q�_�k�d�h�]�h��
�d�h�j�Z�[�e�y�� �©�<�h�k�l�h�d�ª�� �b�� �j�Z�d�_�l�g�u�o��
�^�\�b�]�Z�l�_�e�_�c�����n�h�l�h�]�j�Z�n�b�b�� �b���b�a�^�Z�g�b�y��
�l�h�]�h�� �\�j�_�f�_�g�b���� �d�g�b�]�b�� �X���:����
�=�Z�]�Z�j�b�g�Z�� ���Z�� �l�Z�d�`�_�� �_�]�h�� �f�Z�l�_�j�b�� �b��
�`�_�g�u������ �f�_�^�Z�e�b���� �a�g�Z�q�d�b�� �b�� �^�j�m�]�b�_��
�j�Z�j�b�l�_�l�u���� �F�g�h�]�h�q�b�k�e�_�g�g�u�_��
�n�h�l�h�k�g�b�f�d�b���� �k�l�j�Z�g�b�p�u���j�m�d�h�i�b�k�_�c����
�b�a�^�Z�g�b�y�� �l�j�m�^�h�\�� �i�h�\�_�k�l�\�m�x�l�� �h��
�g�_�e�_�]�d�h�c�� �`�b�a�g�b�� �\�_�e�b�d�b�o��
�w�g�l�m�a�b�Z�k�l�h�\�� �d�h�k�f�h�k�Z�� �k�^�_�e�Z�\�r�b�o��
�w�l�h�l���i�h�e�_�l���\�h�a�f�h�`�g�u�f�� 

http://museum-
krepost.ru/?page

=space 

357703, 
�K�l�Z�\�j�h�i�h�e�v�k�d�b�c��

�d�j�Z�c���� 
�]�����D�b�k�e�h�\�h�^�k�d���� 
�m�e�����@�m�d�h�\�k�d�h�]�h����

�^������ 



23.  

 

�W�d�k�i�h�a�b�p�b�y��
�©�D�h�k�f�h�g�Z�\�l�u���\��
�K�h�q�b�ª�� 
�\���f�m�a�_�c���b�k�l�h�j�b�b��
�]�h�j�h�^�Z-�d�m�j�h�j�l�Z��
�K�h�q�b 

�W�d�k�i�h�a�b�p�b�y��
�©�D�h�k�f�h�g�Z�\�l�u���\��
�K�h�q�b�ª�� 
���]�����K�h�q�b) 

�F�m�a�_�c�� �b�k�l�h�j�b�b�� �]�h�j�h�^�Z-�d�m�j�h�j�l�Z��
�K�h�q�b �j�Z�a�\�_�j�g�m�l�Z�� �k�l�Z�p�b�h�g�Z�j�g�Z�y��
�\�u�k�l�Z�\�d�Z���©�D�h�k�f�h�g�Z�\�l�u���\���K�h�q�b�ª�� 
�G�Z�� �g�_�c�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �m�g�b�d�Z�e�v�g�u�_��
�w�d�k�i�h�g�Z�l�u�� �i�h�� �b�k�l�h�j�b�b�� �k�h�\�_�l�k�d�h�c��
�d�h�k�f�h�g�Z�\�l�b�d�b�� �O�O�� �\�_�d�Z���� �k�j�_�^�b��
�d�h�l�h�j�u�o�� �k�i�m�k�d�Z�_�f�u�c�� �Z�i�i�Z�j�Z�l��
�d�h�k�f�b�q�_�k�d�h�]�h�� �d�h�j�Z�[�e�y�� �©�K�h�x�a�±���ª����
�i�j�_�^�f�_�l�u�� �`�b�a�g�_�h�[�_�k�i�_�q�_�g�b�y��
�d�h�k�f�h�g�Z�\�l�h�\���� �d�h�k�f�b�q�_�k�d�b�_��
�d�h�k�l�x�f�u�� �b�� �k�d�Z�n�Z�g�^�j�u���� �Z�� �l�Z�d�`�_��
�n�h�l�h�]�j�Z�n�b�b�� �b�� �^�h�d�m�f�_�g�l�u�� �h�[��
�h�l�^�u�o�_�� �d�h�k�f�h�g�Z�\�l�h�\�� �\�� �K�h�q�b�� �b��
�i�h�k�l�i�h�e�_�l�g�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �\��
�k�h�q�b�g�k�d�b�o���a�^�j�Z�\�g�b�p�Z�o���� 
�<�� �f�m�a�_�_�� �i�j�h�\�h�^�y�l�k�y�� �f�_�j�h�i�j�b�y�l�b�y��
�^�e�y�� �r�d�h�e�v�g�b�d�h�\���� �i�h�k�\�y�s�_�g�g�u�_��
�l�_�f�_�� �d�h�k�f�h�k�Z���� �² �m�j�h�d�b-�w�d�k�d�m�j�k�b�b��
�©�D�h�k�f�h�g�Z�\�l�u�� �\�� �K�h�q�b�ª���� �e�_�d�p�b�y��
�©�A�_�f�g�h�c���i�m�l�v���d���h�j�[�b�l�_�ª�����h���e�_�l�q�b�d�_-
�d�h�k�f�h�g�Z�\�l�_�� �<���B���� �K�_�\�Z�k�l�v�y�g�h�\�_������
�b�g�l�_�j�Z�d�l�b�\�g�Z�y�� �\�b�d�l�h�j�b�g�Z��
�©�I�j�h�e�h�`�b�f�� �i�m�l�v�� �d�� �a�\�_�a�^�Z�f�ª���� �r�h�m��
�f�u�e�v�g�u�o�� �i�m�a�u�j�_�c�� �©�<�k�_�e�_�g�g�Z�y�� �b�a��
�\�h�a�^�m�o�Z�� �b���\�h�^�u�ª�� 

http://www.mus
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354000,  
�]�����K�h�q�b���� 

�m�e�����<�h�j�h�\�k�d�h�]�h��  
�^�� 54/11 

24.  

 

�F�m�a�_�c���d�j�Z�_�\�_�^�_�g�b�y��
�©�A�_�f�e�y-�D�h�k�f�h�k�ª 
 ���]�����G�b�d�h�e�Z�_�\�k�d�� 

�F�m�a�_�c���©�A�_�f�e�y-
�D�h�k�f�h�k�ª 
 (�<�h�e�]�h�]�j�Z�^�k�d�Z�y��
�h�[�e�Z�k�l�v) 

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

https://vk.com/z
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404033, 
�<�h�e�]�h�]�j�Z�^�k�d�Z�y��

�h�[�e�Z�k�l�v���� 
�]�����G�b�d�h�e�Z�_�\�k�d�� 

 �m�e�����H�d�l�y�[�j�v�k�d�Z�y����
�^���������Z 



�K�h�x�a�Z�� �e�_�l�q�b�d�Z-�d�h�k�f�h�g�Z�\�l�Z�� �X���<����
�F�Z�e�u�r�_�\�Z���� �W�d�k�i�h�a�b�p�b�y�� �a�Z�g�b�f�Z�_�l��
�i�e�h�s�Z�^�v�� �\���������� �d�\���f�����I�j�_�^�k�l�Z�\�e�_�g�h��
�[�h�e�_�_�������������m�g�b�d�Z�e�v�g�u�o���w�d�k�i�h�g�Z�l�h�\��
- �n�h�l�h�]�j�Z�n�b�c���� �d�h�e�e�_�d�p�b�c��
�k�m�\�_�g�b�j�h�\�� �X���<���� �F�Z�e�u�r�_�\�Z����
�d�h�l�h�j�u�_���i�h�[�u�\�Z�e�b���g�Z���h�d�h�e�h�a�_�f�g�h�c��
�h�j�[�b�l�_�� ���k�d�Z�n�Z�g�^�j����
�i�j�h�n�b�e�Z�d�l�b�q�_�k�d�b�c�� �d�h�k�l�x�f��
�©�I�b�g�]�\�b�g-���ª�����b�g�k�l�j�m�f�_�g�l�u�����d�j�_�k�e�h��
�d�h�k�f�h�g�Z�\�l�Z���©�E�h�`�_�f�_�g�l�ª���� 
�<�l�h�j�h�c�� �a�Z�e��- �©�B�k�l�h�j�b�y�� �k�e�h�[�h�^�u��
�G�b�d�h�e�Z�_�\�k�d�h�c�ª��- �j�Z�k�k�d�Z�a�u�\�Z�_�l�� �h��
�i�h�y�\�e�_�g�b�b���b���k�l�Z�g�h�\�e�_�g�b�b���k�e�h�[�h�^�u 
�a�Z���i�_�j�b�h�^���k�������������i�h�������������]�h�^�u�� 
�W�d�k�i�h�a�b�p�b�y�� �©�<�_�e�b�d�Z�y��
�H�l�_�q�_�k�l�\�_�g�g�Z�y�� �\�h�c�g�Z�ª�� �b�f�_�_�l�� ����
�j�Z�a�^�_�e�Z�����©�L�u�e��- �n�j�h�g�l�m�ª���� �\���d�h�l�h�j�h�f��
�i�j�_�^�k�l�Z�\�e�_�g�u�� �f�Z�l�_�j�b�Z�e�u����
�j�Z�k�k�d�Z�a�u�\�Z�x�s�b�_�� �h�� �i�h�f�h�s�b��
�g�b�d�h�e�Z�_�\�p�_�\�� �n�j�h�g�l�m���� �©�<�_�e�b�d�b�_��
�j�y�^�h�\�u�_�ª��- �h�� �g�b�d�h�e�Z�_�\�p�Z�o��- 
�a�Z�s�b�l�g�b�d�Z�o�� �J�h�^�b�g�u�� �b��
�©�E�_�]�_�g�^�Z�j�g�Z�y�� ����-�y�� �=�\�Z�j�^�_�c�k�d�Z�y��
�^�b�\�b�a�b�y�ª�� �d�Z�d�� �^�Z�g�v�� �i�Z�f�y�l�b�� �b��
�m�\�Z�`�_�g�b�y�� �\�k�_�f�� �a�_�f�e�y�d�Z�f����
�m�r�_�^�r�b�f�� �b�a�� �k�e�h�[�h�^�u��
�G�b�d�h�e�Z�_�\�k�d�h�c�� �\�� �k�Z�f�h�_�� �i�_�d�e�h��
�K�l�Z�e�b�g�]�j�Z�^�Z�� 



25.  

 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b��
���n�b�e�b�Z�e���F�;�M��
�©�F�m�a�_�c�� �b�k�l�h�j�b�b��
�H�j�_�g�[�m�j�]�Z�ª�� 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b�� 
(�]�����H�j�_�g�[�m�j�]�� 

�F�m�a�_�c�� �d�h�k�f�h�g�Z�\�l�b�d�b�� �k�h�a�^�Z�\�Z�e�k�y�� �\��
���������� �]�h�^�m�� �d�Z�d�� �F�m�a�_�c�� �b�k�l�h�j�b�b�� �b��
�[�h�_�\�h�c�� �k�e�Z�\�u�� �H�j�_�g�[�m�j�]�k�d�h�]�h��
�\�u�k�r�_�]�h�� �\�h�_�g�g�h�]�h�� �Z�\�b�Z�p�b�h�g�g�h�]�h��
�D�j�Z�k�g�h�a�g�Z�f�_�g�h�]�h�� �m�q�b�e�b�s�Z��
�e�_�l�q�b�d�h�\���b�f�����B���K�����I�h�e�[�b�g�Z. 
�H�g �k�h�k�l�h�b�l���b�a����-�o���a�Z�e�h�\�����\���d�h�l�h�j�u�o��
�i�j�_�^�k�l�Z�\�e�_�g�u�� �w�d�k�i�h�a�b�p�b�b����
�^�_�f�h�g�k�l�j�b�j�m�x�s�b�_�� �b�k�l�h�j�b�x��
�j�Z�a�\�b�l�b�y�� �m�q�b�e�b�s�Z���� �i�h�^�\�b�]�b�� �_�]�h��
�\�u�i�m�k�d�g�b�d�h�\�� �i�h�� �h�k�g�h�\�g�u�f��
�i�_�j�b�h�^�Z�f�� �j�Z�[�h�l�u�� �e�_�l�g�h�]�h��
�m�q�b�e�b�s�Z�� 
   - �^�h�\�h�_�g�g�u�c�� �i�_�j�b�h�^���� �B�k�l�h�j�b�y��
�i�h�y�\�e�_�g�b�y�� �b�� �j�Z�a�\�b�l�b�y�� �Z�\�b�Z�p�b�b�� �\��
�g�Z�r�_�c���k�l�j�Z�g�_�� 
    - �j�Z�[�h�l�Z�� �m�q�b�e�b�s�Z�� �\�� ��������-1945 
�]�h�^�u�� �b�� �i�h�^�\�b�]�b�� �\�u�i�m�k�d�g�b�d�h�\�� �g�Z��
�n�j�h�g�l�Z�o�� �<�_�e�b�d�h�c�� �H�l�_�q�_�k�l�\�_�g�g�h�c��
�\�h�c�g�u�� 
    - �i�h�k�e�_�\�h�_�g�g�u�c���i�_�j�b�h�^���� �<�� �w�l�h�f��
�a�Z�e�_�� �g�Z�o�h�^�b�l�k�y�� �w�d�k�i�h�a�b�p�b�y����
�i�h�k�\�y�s�_�g�g�Z�y�� �i�_�j�\�h�f�m�� �d�h�k�f�h�g�Z�\�l�m��
�i�e�Z�g�_�l�u�� �A�_�f�e�y�� �X���:���� �=�Z�]�Z�j�b�g�m�� �b��
�^�j�m�]�b�f�� �\�u�i�m�k�d�g�b�d�Z�f�� �m�q�b�e�b�s�Z�� �± 
�d�h�k�f�h�g�Z�\�l�Z�f�� �E�_�[�_�^�_�\�m�� �<���<������
�<�b�d�l�h�j�_�g�d�h�� �:���K������ �E�h�g�q�Z�d�h�\�m��
�X���<���K�j�_�^�b�� �w�d�k�i�h�g�Z�l�h�\�� �² 
�l�j�_�g�b�j�h�\�h�q�g�u�c�� �k�d�Z�n�Z�g�^�j��
�=�Z�]�Z�j�b�g�Z�����_�]�h���e�_�l�g�h�_���k�g�Z�j�y�`�_�g�b�_�����Z��
�l�Z�d�`�_�� �Z�]�j�_�]�Z�l�u�� �`�b�a�g�_�h�[�_�k�i�_�q�_�g�b�y��
�d�h�k�f�h�g�Z�\�l�h�\�� �k�� �d�h�k�f�b�q�_�k�d�b�o��
�d�h�j�Z�[�e�_�c�� 

http://www.mio
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460014,  
�]�����H�j�_�g�[�m�j�]���� 

�m�e�����Q�_�e�x�k�d�b�g�p�_�\���� 
�^�������� 

�I�e�Z�g�_�l�Z�j�b�b���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b 



1.  

 

�:�H���©�I�e�Z�g�_�l�Z�j�b�c�ª��
���F�h�k�d�\�Z�� 

�F�h�k�d�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�F�h�k�d�h�\�k�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c�� �y�\�e�y�_�l�k�y��
�k�l�Z�j�_�c�r�b�f�� �\�� �J�h�k�k�b�b�� �b�� �h�^�g�b�f�� �b�a��
�k�Z�f�u�o�� �[�h�e�v�r�b�o�� �\�� �f�b�j�_���� �?�]�h��
�^�_�y�l�_�e�v�g�h�k�l�v�� �i�h�e�m�q�b�e�Z�� �\�u�k�h�d�m�x��
�h�p�_�g�d�m���d�Z�d���k�i�_�p�b�Z�e�b�k�l�h�\���\���h�[�e�Z�k�l�b��
�d�h�k�f�h�g�Z�\�l�b�d�b�� �b�� �_�k�l�_�k�l�\�_�g�g�u�o��
�g�Z�m�d�����l�Z�d���b���j�y�^�h�\�u�o���i�h�k�_�l�b�l�_�e�_�c�� 
    �K�_�]�h�^�g�y���\���I�e�Z�g�_�l�Z�j�b�b���j�Z�[�h�l�Z�x�l 
�;�h�e�v�r�h�c�� �A�\�_�a�^�g�u�c�� �a�Z�e���� �F�m�a�_�c��
�M�j�Z�g�b�b�� �b�� �b�g�l�_�j�Z�d�l�b�\�g�u�c�� �f�m�a�_�c��
���E�m�g�Z�j�b�m�f������ �I�Z�j�d�� �g�_�[�Z�� �k�� �^�\�m�f�y��
�[�Z�r�g�y�f�b-�h�[�k�_�j�\�Z�l�h�j�b�y�f�b���� ���'-
�d�b�g�h�l�_�Z�l�j���� �F�Z�e�u�c�� �A�\�_�a�^�g�u�c�� �a�Z�e����
�F�g�h�]�h�n�m�g�d�p�b�h�g�Z�e�v�g�u�c�� �d�h�f�i�e�_�d�k����
�d�h�l�h�j�u�c�� �h�k�g�Z�s�_�g�� �k�Z�f�u�f�b��
�k�h�\�j�_�f�_�g�g�u�f�b��
�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�f�b�� �k�b�k�l�_�f�Z�f�b��
�b�� �g�h�\�_�c�r�b�f�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�f��
�h�[�h�j�m�^�h�\�Z�g�b�_�f���� �m�g�b�d�Z�e�v�g�u�f�b��
�g�Z�]�e�y�^�g�u�f�b�� �i�h�k�h�[�b�y�f�b��- 
�i�j�h�_�d�l�h�j�h�f�� �a�\�_�a�^�g�h�]�h�� �g�_�[�Z����
�h�[�k�_�j�\�Z�l�h�j�b�y�f�b���� �i�j�b�[�h�j�Z�f�b�� �b��
�w�d�k�i�h�g�Z�l�Z�f�b�� �f�m�a�_�_�\���� �\�� �^�h�k�l�m�i�g�h�c��
�^�e�y�� �\�k�_�o�� �\�h�a�j�Z�k�l�h�\�� �n�h�j�f�_��
�j�Z�k�k�d�Z�a�u�\�Z�_�l�� �h�[���m�k�l�j�h�c�k�l�\�_�� �g�Z�r�_�c��
�<�k�_�e�_�g�g�h�c�� 
    �A�g�Z�d�h�f�k�l�\�h�� �k�� �b�k�l�h�j�b�q�_�k�d�h�c��
�w�d�k�i�h�a�b�p�b�_�c�� �f�m�a�_�y�� �M�j�Z�g�b�b��
�\�h�a�\�j�Z�s�Z�_�l�� �i�h�k�_�l�b�l�_�e�_�c�� �\��
�i�j�h�r�e�h�_���� �w�d�k�d�m�j�k�b�y�� �\��
�b�g�l�_�j�Z�d�l�b�\�g�h�f�� �f�m�a�_�_�� �i�h�f�h�]�Z�_�l��
�i�h�e�m�q�Z�l�v�� �b�g�n�h�j�f�Z�p�b�x���h���a�Z�d�h�g�Z�o�� �b��
�y�\�e�_�g�b�y�o�� �i�j�b�j�h�^�u���� �Z�� �k�� �i�h�f�h�s�v�x��
�m�^�b�\�b�l�_�e�v�g�h�c�� �i�j�h�]�j�Z�f�f�u��
�;�h�e�v�r�h�]�h�� �A�\�_�a�^�g�h�]�h�� �a�Z�e�Z�� �f�h�`�g�h��
�i�j�_�^�k�l�Z�\�b�l�v�� �k�_�[�y�� �i�Z�k�k�Z�`�b�j�h�f��

http://www.plan
etarium-

moscow.ru/ 
 

123242, 
 �]�����F�h�k�d�\�Z���� 

�m�e�����K�Z�^�h�\�Z�y-
�D�m�^�j�b�g�k�d�Z�y���� 
�^�����������k�l�j������ 



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

2.   �H�H�H���©�I�e�Z�g�_�l�Z�j�b�c��
�‹���ª�����K�Z�g�d�l-
�I�_�l�_�j�[�m�j�]�� 

�I�e�Z�g�_�l�Z�j�b�c�� �‹����
�K�Z�g�d�l-�I�_�l�_�j�[�m�j�] 

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

https://www.pla
netarium.one/ho

me 

196084,  
�]�� �K�Z�g�d�l-

�I�_�l�_�j�[�m�j�]�� 
 �G�Z�[�_�j�_�`�g�Z�y 

�H�[�\�h�^�g�h�]�h���d�Z�g�Z�e�Z���� 
�^�������������e�b�l�����P 

3.  

 

�Y�j�h�k�e�Z�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
(�=�:�M�D���Y�H���©�P�_�g�l�j��
�b�f�_�g�b���<���<����
�L�_�j�_�r�d�h�\�h�c�ª) 

�Y�j�h�k�e�Z�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�D�m�e�v�l�m�j�g�h-�i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�c��
�p�_�g�l�j���b�f�����<���<���� �L�_�j�_�r�d�h�\�h�c�� �² �w�l�h��
�m�g�b�d�Z�e�v�g�u�c�� �k�m�i�_�j�k�h�\�j�_�f�_�g�g�u�c��
�i�h�a�g�Z�\�Z�l�_�e�v�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c��
�j�_�k�m�j�k�g�u�c�� �p�_�g�l�j�� �^�e�y��
�b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�]�h�� �h�l�^�u�o�Z�� �b��
�i�j�h�\�_�^�_�g�b�y�� �k�_�f�_�c�g�h�]�h�� �^�h�k�m�]�Z�� �\��
�Y�j�h�k�e�Z�\�e�_�� 
�D�h�k�f�h�k�� �\�� �Z�j�o�b�l�_�d�l�m�j�_�� �h�[�u�q�g�h��
�Z�k�k�h�p�b�b�j�m�_�l�k�y�� �k�� �n�Z�g�l�Z�k�l�b�d�h�c����
�a�Z�f�u�k�e�h�\�Z�l�u�f�b�� �k�n�_�j�b�q�_�k�d�b�f�b��
�n�h�j�f�Z�f�b�� �b�� �d�h�g�k�l�j�m�d�p�b�y�f�b����
�I�h�k�l�j�h�_�g�b�_�� �i�e�Z�g�_�l�Z�j�b�y�� �² �^�h�� �k�b�o��
�i�h�j���h�^�g�Z�� �b�a���k�Z�f�u�o�� �k�e�h�`�g�u�o�� �a�Z�^�Z�q��
�^�e�y�� �Z�j�o�b�l�_�d�l�h�j�Z���� �d�h�l�h�j�u�c��
�b�a�g�Z�q�Z�e�v�g�h�� �i�h�k�l�Z�\�e�_�g�� �\��
�h�i�j�_�^�_�e�z�g�g�u�_�� �j�Z�f�d�b�� �b�� �^�h�e�`�_�g��
�h�[�_�k�i�_�q�b�l�v�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�k�l�v��
�h�[�t�_�d�l�Z���� �k�^�_�e�Z�\�� �_�]�h�� �f�Z�d�k�b�f�Z�e�v�g�h 
�w�n�n�_�d�l�g�u�f�� �b���a�j�_�e�b�s�g�u�f�� 
�D�m�e�v�l�m�j�g�h-�i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�c��
�p�_�g�l�j���b�f���<���<���L�_�j�_�r�d�h�\�h�c�� �y�\�e�y�_�l�k�y��

http://yarplaneta
.ru/ 

 

150000,  
�]�����Y�j�h�k�e�Z�\�e�v�����m�e����
�Q�Z�c�d�h�\�k�d�h�]�h���� �^�����A 



�f�g�h�]�h�d�h�f�i�h�g�_�g�l�g�u�f���m�q�j�_�`�^�_�g�b�_�f��
�d�m�e�v�l�m�j�u�� �b�� �k�b�g�l�_�a�b�j�m�_�l������
�\�h�i�e�h�s�z�g�g�u�_�� �i�j�h�]�j�_�k�k�b�\�g�u�_��
�g�Z�m�q�g�u�_�����l�_�o�g�b�q�_�k�d�b�_�����h�[�m�q�Z�x�s�b�_����
�i�j�h�k�\�_�s�Z�x�s�b�_�� �b�g�l�_�j�Z�d�l�b�\�g�u�_��
�\�h�a�f�h�`�g�h�k�l�b���b���\�d�e�x�q�Z�_�l���\���k�_�[�y�� 
������ �K�h�\�j�_�f�_�g�g�u�c�� �i�e�Z�g�_�l�Z�j�b�c�� �k��
�l�j�z�o�f�_�j�g�h�c�� �d�h�f�i�v�x�l�_�j�g�h�c��
�\�b�a�m�Z�e�b�a�Z�p�b�_�c�� 
�������H�[�k�_�j�\�Z�l�h�j�b�x�� 
������ �W�d�k�i�h�a�b�p�b�h�g�g�h-�\�u�k�l�Z�\�h�q�g�u�c��
�a�Z�e���©�B�k�l�h�j�b�y�� �d�h�k�f�h�g�Z�\�l�b�d�b�ª�� 
�������I�h�a�g�Z�\�Z�l�_�e�v�g�h-�j�Z�a�\�e�_�d�Z�l�_�e�v�g�u�c��
�d�h�f�i�e�_�d�k�� �©�L�j�Z�g�k-�N�h�j�k�ª�� �k����
�b�g�l�_�j�Z�d�l�b�\�g�u�f�� �d�e�Z�k�k�h�f���� �f�_�^�b�Z-
�d�Z�n�_�� 
5-�'���Z�l�l�j�Z�d�p�b�h�g���r�Z�l�l�e�� 

4.  

 

�:�k�l�j�Z�o�Z�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�:�k�l�j�Z�o�Z�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

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

https://vk.com/c
lub125404949 

414000, 
�]�����:�k�l�j�Z�o�Z�g�v�����m�e����
�:�^�f�b�j�Z�e�l�_�c�k�d�Z�y�� 

�^���������� 



�'�L�J�L�W�D�U�L�X�P�� �'�H�O�W�D������ �Z���l�Z�d�`�_���f�m�a�_�c�g�h-
�\�u�k�l�Z�\�h�q�g�u�c�� �a�Z�e�� �©�B�k�l�h�j�b�y��
�j�Z�a�\�b�l�b�y�� �d�h�k�f�h�g�Z�\�l�b�d�b�ª���� �]�^�_��
�i�j�_�^�k�l�Z�\�e�_�g�h�� �f�g�h�`�_�k�l�\�h��
�i�j�_�^�f�_�l�h�\�� �b�a�� �[�u�l�Z�� �d�h�k�f�h�g�Z�\�l�h�\ ����
�Z�\�Z�j�b�c�g�h-�k�i�Z�k�Z�l�_�e�v�g�u�c�� �k�d�Z�n�Z�g�^�j��
�k�_�j�b�b�� �©�K�h�d�h�e�ª���� �]�b�^�j�h�d�h�k�l�x�f����
�e�h�`�_�f�_�g�l�� �b�� �Z�f�h�j�l�b�a�Z�l�h�j�� �d�j�_�k�e�Z��
�d�h�k�f�h�g�Z�\�l�Z���� �\�u�k�h�l�g�h-
�d�h�f�i�_�g�k�b�j�m�x�s�b�c�� �d�h�k�l�x�f�� �e�_�l�q�b�d�Z��
�b�k�l�j�_�[�b�l�_�e�y�����k�f�_�g�g�u�c���d�h�f�[�b�g�_�a�h�g����
�_�^�Z�� �d�h�k�f�h�g�Z�\�l�h�\���� �b�e�e�x�f�b�g�Z�l�h�j, 
�b�g�k�l�j�m�f�_�g�l�u���b���f�g�h�]�h�_���^�j�m�]�h�_�� 

5.  

 

�;�Z�j�g�Z�m�e�v�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
���F�;�M�D��
�©�D�m�e�v�l�m�j�g�h-
�i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�c��
�p�_�g�l�j��
�©�I�e�Z�g�_�l�Z�j�b�c�ª�� 
 

�;�Z�j�g�Z�m�e�v�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�;�Z�j�g�Z�m�e�v�k�d�b�c���i�e�Z�g�_�l�Z�j�b�c���y�\�e�y�_�l�k�y��
�f�_�l�h�^�b�q�_�k�d�h�c�� �[�Z�a�h�c���^�e�y�� �i�_�^�Z�]�h�]�h�\ ��
�]�h�j�h�^�Z���� �I�e�Z�g�_�l�Z�j�b�c�� �\�a�y�e�� �g�Z�� �k�_�[�y��
�j�_�r�_�g�b�_�� �i�j�h�[�e�_�f�u�� �\�h�k�i�h�e�g�_�g�b�y��
�Z�k�l�j�h�g�h�f�b�q�_�k�d�b�o���a�g�Z�g�b�c���\���<�M�A�Z�o���b��
�r�d�h�e�_���� �D�j�h�f�_�� �l�j�Z�^�b�p�b�h�g�g�h�c��
�g�Z�m�q�g�h-�i�h�i�m�e�y�j�g�h�c�� �l�_�f�Z�l�b�d�b��
�e�_�d�p�b�c���� �\�� �i�e�Z�g�_�l�Z�j�b�b���j�Z�a�j�Z�[�h�l�Z�g�Z��
�b�� �^�_�c�k�l�\�m�_�l�� �i�j�b�g�p�b�i�b�Z�e�v�g�h���g�h�\�Z�y��
�i�j�h�]�j�Z�f�f�Z�� �Z�k�l�j�h�g�h�f�b�b���b���w�d�h�e�h�]�b�b��
�©�R�d�h�e�Z�� �± �i�e�Z�g�_�l�Z�j�b�c�ª���� �d�h�l�h�j�Z�y��
�^�Z�z�l�� �[�h�e�v�r�h�c�� �w�n�n�_�d�l�b�\�g�u�c��
�j�_�a�m�e�v�l�Z�l���� �H�g�Z�� �k�e�m�`�b�l�� �i�j�h�q�g�h�c��
�h�k�g�h�\�h�c�� �k�_�j�v�z�a�g�u�o�� �a�g�Z�g�b�c�� �i�h��
�Z�k�l�j�h�g�h�f�b�b���� �_�k�l�_�k�l�\�h�a�g�Z�g�b�x����
�\�u�j�Z�[�Z�l�u�\�Z�_�l�� �g�Z�m�q�g�h�_��
�f�b�j�h�\�h�a�a�j�_�g�b�_�� �b�� �\�h�a�[�m�`�^�Z�_�l��
�b�g�l�_�j�_�k���d���a�g�Z�g�b�y�f�� 
�K�h�\�j�_�f�_�g�g�u�_�� �p�b�n�j�h�\�u�_��
�l�_�o�g�h�e�h�]�b�b�� �k�n�_�j�b�q�_�k�d�h�]�h��
�i�j�h�_�p�b�j�h�\�Z�g�b�y���� �\�g�_�^�j�z�g�g�u�_�� �\��
�i�e�Z�g�_�l�Z�j�b�b���;�Z�j�g�Z�m�e�Z�� �\�� �i�h�k�e�_�^�g�b�_��
�]�h�^�u���� �i�h�a�\�h�e�y�x�l�� �^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v��

http://www.plan
etarium22.ru/  

656002,  
�]�����;�Z�j�g�Z�m�e����
�K�b�[�b�j�k�d�b�c��
�i�j�h�k�i�_�d�l,  

�^�� 38 



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

6.  

 

�;�b�c�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�;�b�c�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�;�b�c�k�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c�� �k�i�h�k�h�[�_�g��
�m�\�b�^�_�l�v���[�h�e�_�_���r�_�k�l�b���l�u�k�y�q���a�\�_�a�^���g�Z��
�\�u�k�h�l�_�� �h�d�h�e�h�� �������� �d�b�e�h�f�_�l�j�h�\����
�M�g�b�d�Z�e�v�g�h�_�� �h�[�h�j�m�^�h�\�Z�g�b�y��
�i�e�Z�g�_�l�Z�j�b�y�� �[�u�e�h�� �k�h�[�j�Z�g�h�� �g�Z��
�P�_�c�k�h�\�k�d�h�f�� �a�Z�\�h�^�_�� �\�� �g�_�f�_�p�d�h�f��
�]�h�j�h�^�_�� �C�_�g�Z���� �F�h�^�_�e�v�� �a�^�Z�g�b�y�� �[�u�e�Z��
�i�h�^�Z�j�_�g�Z�� �]�h�j�h�^�m�� �i�_�j�\�u�f�b��
�j�h�k�k�b�c�k�d�b�f�b�� �d�h�k�f�h�g�Z�\�l�Z�f�b����
�d�h�l�h�j�u�_���k���_�]�h���i�h�f�h�s�v�x���i�j�h�o�h�^�b�e�b��
�d�h�k�f�b�q�_�k�d�m�x�� �i�h�^�]�h�l�h�\�d�m���� �K�Z�f��
�X�j�b�c�� �=�Z�]�Z�j�b�g�� �i�j�h�o�h�^�b�e�� �\�� �g�_�f��
�Z�k�l�j�h�g�Z�\�b�]�Z�p�b�h�g�g�h�_�� �h�[�m�q�_�g�b�_�� �b��
�m�q�b�e�k�y�� �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y�� �\��
�f�_�`�a�\�_�a�^�g�h�f���i�j�h�k�l�j�Z�g�k�l�\�_�� 
�I�e�Z�g�_�l�Z�j�b�c���� �i�j�_�`�^�_��
�g�Z�o�h�^�b�\�r�b�c�k�y���\���A�\�_�a�^�g�h�f���]�h�j�h�^�d�_����
�k�_�]�h�^�g�y�� �i�j�b�g�b�f�Z�_�l�� �f�g�h�`�_�k�l�\�h��
�k�l�m�^�_�g�l�h�\�� �i�h�e�b�l�_�o�g�b�q�_�k�d�b�o�� �b��
�i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �b�g�k�l�b�l�m�l�h�\����
�d�h�l�h�j�u�_�� �f�h�`�g�h�� �k�d�Z�a�Z�l�v�� �g�Z��
�i�j�Z�d�l�b�d�_�� �i�h�e�m�q�Z�x�l�� �m�g�b�d�Z�e�v�g�u�_��
�a�g�Z�g�b�y�� �h�� �g�_�[�_�k�g�u�o�� �l�_�e�Z�o���� �<�g�m�l�j�b��
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659322,  
�:�e�l�Z�c�k�d�b�c���d�j�Z�c�� 

 �]�����;�b�c�k�d��  
�m�e����

�K�h�p�b�Z�e�b�k�l�b�q�_�k�d�Z�y
, �^��������1 



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

7.  

 

�;�j�y�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�;�j�y�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�;�j�y�g�k�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c�� �i�h�k�e�_��
�h�[�t�_�^�b�g�_�g�b�y���\�� ���������� �]���� �k�� �;�j�y�g�k�d�b�f��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f�� �d�j�Z�_�\�_�^�q�_�k�d�b�f��
�f�m�a�_�_�f�� �g�Z�q�Z�e�� �g�h�\�m�x�� �`�b�a�g�v����
�K�_�]�h�^�g�y�� �h�g�� �k�m�s�_�k�l�\�m�_�l���� �d�Z�d�� �h�^�b�g��
�b�a�� �h�l�^�_�e�h�\�� �f�m�a�_�y���� �b�� �i�j�_�^�k�l�Z�\�e�_�g��
�d�m�i�h�e�h�f�� �f�h�[�b�e�v�g�h�]�h���i�e�Z�g�_�l�Z�j�b�y�����Z��
�l�Z�d�`�_�� �b�g�l�_�j�_�k�g�_�c�r�_�c�� �\�u�k�l�Z�\�d�h�c��
�d�h�k�f�b�q�_�k�d�b�o�� �w�d�k�i�h�g�Z�l�h�\��
�©�M�k�l�j�_�f�e�z�g�g�u�_���\���d�h�k�f�h�k�ª���� �G�Z���w�l�h�c��
�\�u�k�l�Z�\�d�_�� �i�h�k�_�l�b�l�_�e�b�� �b�f�_�x�l��
�\�h�a�f�h�`�g�h�k�l�v�� �i�j�b�d�h�k�g�m�l�v�k�y�� �d��
�i�h�^�e�b�g�g�u�f�� �^�_�l�Z�e�y�f�� �k�i�m�k�d�Z�_�f�h�]�h��
�Z�i�i�Z�j�Z�l�Z�����l�_�o�g�h�e�h�]�b�q�_�k�d�h�f�m�� �e�x�d�m����
�b�e�e�x�f�b�g�Z�l�h�j�m�� �b�� �d�h�g�l�_�c�g�_�j�m�� �^�e�y��
�k�h�o�j�Z�g�_�g�b�y�� �^�h�d�m�f�_�g�l�Z�p�b�b�� �i�j�b��
�\�h�a�\�j�Z�s�_�g�b�b������ �m�\�b�^�_�l�v�� �f�Z�d�_�l��
�i�_�j�\�h�]�h�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �k�i�m�l�g�b�d�Z��
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241050,  
�]�����;�j�y�g�k�d�� 
 �i�e�h�s�Z�^�v��
�I�Z�j�l�b�a�Z�g�� 

 �^����6 



�A�_�f�e�b���� �\�u�i�h�e�g�_�g�g�u�c�� �\��
�g�Z�l�m�j�Z�e�v�g�m�x�� �\�_�e�b�q�b�g�m����
�h�a�g�Z�d�h�f�b�l�v�k�y�� �k�� �b�k�l�h�j�b�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���b���k�� �`�b�a�g�v�x���i�_�j�\�h�]�h��
�d�h�k�f�h�g�Z�\�l�Z�� �X���� �:���� �=�Z�]�Z�j�b�g�Z�� �i�j�b��
�i�h�f�h�s�b�� �n�h�l�h�]�j�Z�n�b�c�� �b�� �Z�j�o�b�\�g�u�o��
�^�h�d�m�f�_�g�l�h�\���� �Z�� �d�j�h�f�_�� �l�h�]�h����
�i�h�k�f�h�l�j�_�l�v���g�Z���\�_�s�b���d�h�k�f�h�g�Z�\�l�Z���² 
�m�j�h�`�_�g�p�Z�� �]���� �;�j�y�g�k�d�Z�� �=�_�j�h�y��
�K�h�\�_�l�k�d�h�]�h�� �k�h�x�a�Z�� �<�b�d�l�h�j�Z��
�F�b�o�Z�c�e�h�\�b�q�Z���:�n�Z�g�Z�k�v�_�\�Z 

8.  

 

�<�e�Z�^�b�f�b�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
���F�;�M�D��
�©�<�e�Z�^�b�f�b�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�ª����
�<�e�Z�^�b�f�b�j�� 

�<�e�Z�^�b�f�b�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�<�e�Z�^�b�f�b�j�k�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c��
�y�\�e�y�_�l�k�y���g�Z�m�q�g�h-�i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�f��
�m�q�j�_�`�^�_�g�b�_�f�� �d�m�e�v�l�m�j�u����
�i�j�b�a�\�Z�g�g�u�f�� �j�Z�k�i�j�h�k�l�j�Z�g�y�l�v��
�a�g�Z�g�b�y�� �h�� �A�_�f�e�_�� �b�� �<�k�_�e�_�g�g�h�c�� �b��
�n�h�j�f�b�j�h�\�Z�l�v�� �g�Z�m�q�g�h�_��
�f�b�j�h�i�h�g�b�f�Z�g�b�_�� �m�� �i�h�k�_�l�b�l�_�e�_�c����
�I�e�Z�g�_�l�Z�j�b�c���[�u�e���\���h�l�d�j�u�l���\�������������]����
�d�� �]�h�^�h�\�s�b�g�_�� �i�_�j�\�h�]�h�� �i�h�e�z�l�Z��
�q�_�e�h�\�_�d�Z���\���d�h�k�f�h�k�����\���b�k�l�h�j�b�q�_�k�d�h�f��
�p�_�g�l�j�_���]�h�j�h�^�Z���<�e�Z�^�b�f�b�j�Z�� �\���a�^�Z�g�b�b��
�[�u�\�r�_�c�� �G�b�d�h�e�h-�D�j�_�f�e�_�\�k�d�h�c��
�p�_�j�d�\�b���� �<�� �k�i�_�p�b�Z�e�v�g�h�f�� �a�Z�e�_�� �k�h��
�k�n�_�j�b�q�_�k�d�b�f�� �d�m�i�h�e�h�f-�w�d�j�Z�g�h�f��
�m�k�l�Z�g�h�\�e�_�g���i�j�h�_�d�p�b�h�g�g�u�c���Z�i�i�Z�j�Z�l��
�©�I�e�Z�g�_�l�Z�j�b�c�ª���� �i�h�a�\�h�e�y�x�s�b�c��
�\�h�k�i�j�h�b�a�\�h�^�b�l�v���g�Z���d�m�i�h�e�_�� �d�Z�j�l�b�g�m��
�a�\�_�a�^�g�h�]�h�� �g�_�[�Z���� �g�Z�[�e�x�^�Z�_�f�m�x�� �b�a��
�e�x�[�h�c���l�h�q�d�b���a�_�f�g�h�]�h���r�Z�j�Z�����Z���d�j�h�f�_��
�l�h�]�h�� �² �K�h�e�g�p�_���� �E�m�g�m���� �i�e�Z�g�_�l�u����
�f�_�l�_�h�j�g�u�c�� �^�h�`�^�v���� �d�j�m�]�h�\�u�_��
�i�Z�g�h�j�Z�f�u�� �A�_�f�e�b���� �E�m�g�u���� �F�Z�j�k�Z�� �b��
�^�j�m�]�b�_�� �k�l�Z�p�b�h�g�Z�j�g�u�_�� �b��
�^�b�g�Z�f�b�q�_�k�d�b�_�� �w�n�n�_�d�l�u���� �:�� �\�� �a�Z�e�_-
�n�h�c�_�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �i�h�k�l�h�y�g�g�h��
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600000,  
�]�����<�e�Z�^�b�f�b�j���� 
�m�e�����;�h�e�v�r�Z�y��
�F�h�k�d�h�\�k�d�Z�y�� 

 �^���������Z 



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

9.  

 

�<�e�Z�^�b�d�Z�\�d�Z�a�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c ���R�d�h�e�Z��
�d�h�k�f�h�g�Z�\�l�b�d�b���b�f����
�J���<���D�h�f�Z�_�\�Z�� 

�<�e�Z�^�b�d�Z�\�d�Z�a�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�I�e�Z�g�_�l�Z�j�b�c�� �k�h�a�^�Z�g�� �\�� �a�^�Z�g�b�b����
�i�h�k�l�j�h�_�g�g�h�f�� �\�� ����-�o�� �]�h�^�Z�o�� �;�,�;��
�\�_�d�Z���� �]�^�_�� �j�Z�k�i�h�e�Z�]�Z�e�Z�k�v�� �r�b�b�l�k�d�Z�y��
�f�_�q�_�l�v�� �H�[�t�_�d�l�� �i�h�e�g�h�k�l�v�x��
�k�h�o�j�Z�g�b�e�� �k�\�h�c�� �b�k�l�h�j�b�q�_�k�d�b�c��
�h�[�e�b�d���� �\�� �l�h�f�� �q�b�k�e�_�� �m�g�b�d�Z�e�v�g�m�x��
�d�b�j�i�b�q�g�m�x�� �d�e�Z�^�d�m�� �i�h�a�Z�i�j�h�r�e�h�]�h��
�k�l�h�e�_�l�b�y���� �G�Z�� �d�m�i�h�e�_�� �\�� �\�b�^�_��
�i�h�e�m�k�n�_�j�u�� �k �i�h�f�h�s�v�x�� �^�\�m�o��
�i�j�h�_�d�l�h�j�h�\�� �\�� �j�Z�a�g�h�_�� �\�j�_�f�y�� �[�m�^�m�l��
�i�h�d�Z�a�u�\�Z�l�v�� �a�\�_�a�^�g�h�_�� �g�_�[�h�� �\�� ���'��
�n�h�j�f�Z�l�_�� �b�� �n�b�e�v�f�u�� �\�u�k�h�d�h�]�h��
�d�Z�q�_�k�l�\�Z�� �g�Z�� �d�h�k�f�b�q�_�k�d�b�_�� �l�_�f�u, 
�j�Z�k�k�q�b�l�Z�g�g�h�]�h�� �g�Z�� ������ �f�_�k�l�� �>�\�Z��
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�l�_�e�_�k�d�h�i�Z�� �k�� �l�u�k�y�q�_�d�j�Z�l�g�u�f��
�m�\�_�e�b�q�_�g�b�_�f���� �l�j�_�g�Z�`�_�j�� �^�e�y��
�i�j�h�\�_�j�d�b�� �\�_�k�l�b�[�m�e�y�j�g�h�]�h��
�Z�i�i�Z�j�Z�l�Z���� �f�Z�d�_�l�u�� �d�h�k�f�b�q�_�k�d�h�]�h��
�d�h�j�Z�[�e�y�� �©�:�i�h�e�e�h�g�ª�� �b�� �[�m�^�m�s�_�c��
�d�h�k�f�b�q�_�k�d�h�c���y�^�_�j�g�h�c���m�k�l�Z�g�h�\�d�b�����:��
�g�Z�� �d�j�u�r�_�� �I�e�Z�g�_�l�Z�j�b�y��
�j�Z�k�i�h�e�h�`�b�e�Z�k�v�� �a�h�g�Z�� �h�l�^�u�o�Z�� �k��
�]�j�Z�g�b�l�g�u�f�b�� �r�Z�j�Z�f�b-�i�e�Z�g�_�l�Z�f�b��
�K�h�e�g�_�q�g�h�c�� �k�b�k�l�_�f�u����
�^�b�g�Z�f�b�q�_�k�d�b�f�b�� �k�d�m�e�v�i�l�m�j�Z�f�b�� �b��
�k�h�e�g�_�q�g�u�f�b���q�Z�k�Z�f�b�� 
 

10.  

 

�<�h�e�]�h�]�j�Z�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
(�=�;�M�D���<�H��
�©�<�h�e�]�h�]�j�Z�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�ª) 

�<�h�e�]�h�]�j�Z�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

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

http://www.volg
ogradplanetariu

m.ru/  

400013,  
�]�����<�h�e�]�h�]�j�Z�^���� 

�m�e�����=�Z�]�Z�j�b�g�Z�����^������ 



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

11.  

 

�<�h�j�h�g�_�`�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�<�h�j�h�g�_�`�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

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

1. http://voron
ezhskij-

planetarij.obiz.
ru/ 

2. http://planeta
rii-vrn.ru/ 

 

394088, 
�]�����<�h�j�h�g�_�`�� 
�m�e�����=�_�g�_�j�Z�e�Z��
�E�b�a�x�d�h�\�Z�� 

�^�� 60 

12.  �B�`�_�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
���P�_�g�l�j��
�i�h�i�m�e�y�j�b�a�Z�p�b�b��
�_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�u
�o���a�g�Z�g�b�c) 
 

�B�`�_�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�K�h�\�j�_�f�_�g�g�u�c�� �p�b�n�j�h�\�h�c��
�i�e�Z�g�_�l�Z�j�b�c��- �w�l�h�� �b�g�l�_�j�Z�d�l�b�\�g�Z�y��
�i�e�h�s�Z�^�d�Z���� �]�^�_�� �a�j�_�e�b�s�g�h�_��
�\�h�k�i�j�b�y�l�b�_�� �k�h�q�_�l�Z�_�l�k�y�� �k�� �g�Z�m�q�g�u�f��
�i�h�^�o�h�^�h�f�� �b�� �k�� �i�h�i�m�e�y�j�b�a�Z�p�b�_�c��
�g�Z�m�d�b���� �<�� �B�`�_�\�k�d�h�f�� �i�e�Z�g�_�l�Z�j�b�b��
�i�j�b�f�_�g�y�x�l�k�y�� �p�b�n�j�h�\�u�_��
�l�_�o�g�h�e�h�]�b�b�� �k�n�_�j�b�q�_�k�d�h�]�h��
�i�j�h�_�p�b�j�h�\�Z�g�b�y�����)�X�O�O�� �'�R�P�H�� �9�L�G�H�R������
�q�l�h�� �i�h�a�\�h�e�y�_�l�� �^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v��
�a�\�_�a�^�g�h�_���g�_�[�h���b���d�h�k�f�h�k�� �\�h���\�k�_�f���_�]�h��
�f�g�h�]�h�h�[�j�Z�a�b�b�����K�n�_�j�b�q�_�k�d�b�c���d�m�i�h�e��
�i�h�e�g�h�k�l�v�x�� �h�o�\�Z�l�u�\�Z�_�l�� �h�[�e�Z�k�l�v��
�a�j�_�g�b�y�� �q�_�e�h�\�_�d�Z���� �q�l�h�� �k�h�a�^�Z�_�l��
�m�g�b�d�Z�e�v�g�u�c���©�w�n�n�_�d�l�� �i�h�]�j�m�`�_�g�b�y�ª��
�m�� �a�j�b�l�_�e�_�c���� �i�j�_�\�j�Z�s�Z�y�� �i�e�Z�g�_�l�Z�j�b�c��
�\���a�\�_�a�^�g�u�c���l�_�Z�l�j�� 
�>�e�y�� �\�k�_�o�� �`�b�l�_�e�_�c�� �]�h�j�h�^�Z��
�`�_�e�Z�x�s�b�o�� �i�h�e�x�[�h�\�Z�l�v�k�y��
�a�\�_�a�^�g�u�f���g�_�[�h�f�����e�m�g�h�c�����i�e�Z�g�_�l�Z�f�b��
�b�� �b�o�� �k�i�m�l�g�b�d�Z�f�b�� �g�Z�� �h�l�d�j�u�l�u�o��
�i�e�h�s�Z�^�d�Z�o�� �b�� �\�� �]�h�j�h�^�k�d�h�c��

http://www.izhs
ky.ru/ 

426011,  
�M�^�f�m�j�l�k�d�Z�y��
�j�_�k�i�m�[�e�b�d�Z,  
�]�����B�`�_�\�k�d,  
�m�e�� �������e�_�l��

�H�d�l�y�[�j�y, �^������  



�h�[�k�_�j�\�Z�l�h�j�b�b�� �f�u�� �k�h�\�f�_�k�l�g�h��
�i�j�h�\�h�^�b�f���\�_�q�_�j�g�b�_���g�Z�[�e�x�^�_�g�b�y 

13.  

 

�B�j�d�m�l�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
���H�H�H��
�©�I�e�Z�g�_�l�Z�j�b�c�ª�� 

�B�j�d�m�l�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�A�\�z�a�^�g�u�c�� �a�Z�e�� �i�e�Z�g�_�l�Z�j�b�y��
�j�Z�k�i�h�e�h�`�_�g�� �g�Z�� �i�_�j�\�h�f�� �w�l�Z�`�_��
�d�h�f�i�e�_�d�k�Z�� �\�� �p�_�g�l�j�_�� �f�m�a�_�y��
�©�G�h�h�k�n�_�j�Z�ª�� �b�� �j�Z�k�k�q�b�l�Z�g�� �g�Z�� ������
�f�_�k�l���� �>�b�Z�f�_�l�j�� �_�]�h�� �d�m�i�h�e�Z�� �± 9,14 
�f�_�l�j�Z���� �<�� �i�e�Z�g�_�l�Z�j�b�b���b�k�i�h�e�v�a�m�_�l�k�y��
�k�h�\�j�_�f�_�g�g�Z�y�� �[�_�e�v�]�b�c�k�d�Z�y��
�^�\�m�o�i�j�h�_�d�l�h�j�g�Z�y�� �k�b�k�l�_�f�Z�� �k��
�\�u�k�h�d�b�f�� �j�Z�a�j�_�r�_�g�b�_�f���� �q�l�h��
�i�h�a�\�h�e�y�_�l�� �b�f�b�l�b�j�h�\�Z�l�v�� �a�\�z�a�^�g�h�_��
�g�_�[�h���� �i�e�Z�g�_�l�u���� �]�Z�e�Z�d�l�b�d�b�� �b��
�l�m�f�Z�g�g�h�k�l�b���� �G�Z�� �i�h�e�m�k�n�_�j�b�q�_�k�d�h�f��
�w�d�j�Z�g�_�� �^�_�f�h�g�k�l�j�b�j�m�x�l�k�y��
�a�Z�o�\�Z�l�u�\�Z�x�s�b�_�� �i�h�e�g�h�d�m�i�h�e�v�g�u�_��
�n�b�e�v�f�u�� �k�� �w�n�n�_�d�l�h�f�� �i�j�b�k�m�l�k�l�\�b�y����
�H�k�h�[�_�g�g�h�k�l�v�� �l�Z�d�b�o�� �n�b�e�v�f�h�\�� �² 
�i�h�e�g�u�c���h�[�a�h�j���g�Z�����������]�j�Z�^�m�k�h�\�� 
�H�[�y�a�Z�l�_�e�v�g�Z�y�� �k�h�k�l�Z�\�e�y�x�s�Z�y��
�d�Z�`�^�h�]�h�� �k�_�Z�g�k�Z�� �\�� �a�\�z�a�^�g�h�f�� �a�Z�e�_��
�i�e�Z�g�_�l�Z�j�b�y��- �`�b�\�Z�y�� �e�_�d�p�b�y-
�w�d�k�d�m�j�k�b�y�� �i�h�� �a�\�z�a�^�g�h�f�m�� �g�_�[�m����
�i�h�k�e�_�� �d�h�l�h�j�h�c�� �e�_�d�l�h�j�� �h�l�\�_�q�Z�_�l�� �g�Z��
�\�h�i�j�h�k�u���a�j�b�l�_�e�_�c�� 

https://irkplanet
arium.com/ 

664022,  
�]�����B�j�d�m�l�k�d���� 

�m�e�����K�_�^�h�\�Z�����^�������� 

14.  

 

�C�h�r�d�Z�j-�H�e�b�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�C�h�r�d�Z�j-
�H�e�b�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�<�b�j�l�m�Z�e�v�g�Z�y�� �j�_�Z�e�v�g�h�k�l�v�� �D�h�k�f�h�k�Z����
�g�_�h�[�u�d�g�h�\�_�g�g�u�_���\�i�_�q�Z�l�e�_�g�b�y�� 
�H�]�j�h�f�g�u�c�� �d�m�i�h�e�� �k�h�a�^�Z�_�l�� �w�n�n�_�d�l��
�h�[�t�_�f�g�h�]�h���a�\�_�a�^�g�h�]�h���g�_�[�Z�� 
�F�Z�e�u�r�Z�f�� �i�h�d�Z�`�_�f�� �f�m�e�v�l�n�b�e�v�f�u����
�j�_�[�y�l�Z�f�� �i�h�k�l�Z�j�r�_�� �² 
�i�h�a�g�Z�\�Z�l�_�e�v�g�u�_�� �i�j�h�]�j�Z�f�f�u�� �k�h��
�k�i�_�p�w�n�n�_�d�l�Z�f�b���� �Z�� �m�\�e�_�q�_�g�g�u�f��
�d�h�k�f�b�q�_�k�d�h�c�� �l�_�f�h�c�� �² �g�Z�m�q�g�h-
�i�h�i�m�e�y�j�g�u�_���n�b�e�v�f�u�� 

https://vk.com/p
lanetayo 

424000,  
�J�_�k�i�m�[�e�b�d�Z�� 
�F�Z�j�b�c���W�e���� 

�]�����C�h�r�d�Z�j-�H�e�Z 
�Q�Z�\�Z�c�g�Z���[�m�e�v�\�Z�j����  

�^����31/1. 



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

15.  

 

�D�Z�a�Z�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c��
(�I�e�Z�g�_�l�Z�j�b�c���b�f����
�:���:�����E�_�h�g�h�\�Z��
�D�Z�a�Z�g�k�d�h�]�h��
�n�_�^�_�j�Z�e�v�g�h�]�h��
�m�g�b�\�_�j�k�b�l�_�l�Z) 

�D�Z�a�Z�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 

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

http://www.plan
etarium-
kazan.ru/ 

422526, 
�J�_�k�i�m�[�e�b�d�Z��
�L�Z�l�Z�j�k�l�Z�g����

�A�_�e�_�g�h�^�h�e�v�k�d�b�c��
�j�Z�c�h�g�����i�h�k����

�H�d�l�y�[�j�v�k�d�b�c���� 
�m�e�����:�H�W���^����������
�d�h�j�i�m�k���‹���� 



16.  

 

�D�Z�e�b�g�b�g�]�j�Z�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
���P�_�g�l�j��
�i�h�i�m�e�y�j�b�a�Z�p�b�b��
�g�Z�m�d���b�f�����N�����<����
�;�_�k�k�_�e�y���� 

�D�Z�e�b�g�b�g�]�j�Z�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�I�e�Z�g�_�l�Z�j�b�c�� �p�_�g�l�j�Z�� �j�Z�[�h�l�Z�_�l�� �\��
�D�Z�e�b�g�b�g�]�j�Z�^�k�d�h�c�� �h�[�e�Z�k�l�b�� �k�� ����������
�]�h�^�Z���� �y�\�e�y�_�l�k�y�� �q�e�_�g�h�f���<�k�_�f�b�j�g�h�]�h��
�H�[�s�_�k�l�\�Z�� �I�e�Z�g�_�l�Z�j�b�_�\���,�3�6������
�\�o�h�^�b�l�� �\�� �:�k�k�h�p�b�Z�p�b�x���J�h�k�k�b�c�k�d�b�o��
�i�e�Z�g�_�l�Z�j�b�_�\�� 
�I�e�Z�g�_�l�Z�j�b�c�� �i�j�_�^�e�Z�]�Z�_�l�� �\�Z�f��
�h�d�m�g�m�l�v�k�y�� �\�� �g�_�i�h�a�g�Z�g�g�u�_�� �m�]�h�e�d�b��
�g�Z�r�_�c�� �b�� �^�j�m�]�b�o�� �]�Z�e�Z�d�l�b�d���� �m�a�g�Z�l�v��
�f�g�h�]�h�� �g�h�\�h�]�h�� �h�[�� �Z�k�l�j�h�g�h�f�b�b����
�l�_�e�_�k�d�h�i�Z�o���� �d�h�k�f�h�k�_���� �w�d�a�h�i�e�Z�g�_�l�Z�o��
�b�� �q�_�j�g�u�o�� �^�u�j�Z�o���� �<�� �g�Z�r�_�f��
�j�_�i�_�j�l�m�Z�j�_ �_�k�l�v�� �j�Z�a�e�b�q�g�u�_��
�e�b�p�_�g�a�b�h�g�g�u�_�� �n�b�e�v�f�u�� �h�l��
�H�[�s�_�k�l�\�Z���K�n�_�j�b�q�_�k�d�h�]�h�� �D�b�g�h�� 

https://planetari
um39.ru/ 

236006,  
�]�����D�Z�e�b�g�b�g�]�j�Z�^,  

�=�\�Z�j�^�_�c�k�d�b�c��
�i�j�h�k�i�_�d�l�����^����51,  

�e�b�l���: 

17.  

 

�D�Z�r�b�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
(�F�:�M�>�H���©�P�_�g�l�j��
�^�h�i�h�e�g�b�l�_�e�v�g�h�]�h��
�h�[�j�Z�a�h�\�Z�g�b�y���]���h����
�D�Z�r�b�j�Z�ª) 

�D�Z�r�b�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�I�h�� �Z�g�Z�e�h�]�b�b���k�h���©�A�\�_�a�^�g�u�f�� �a�Z�e�h�f�ª��
�[�h�e�v�r�h�]�h�� �i�e�Z�g�_�l�Z�j�b�y�� �F�h�k�d�\�u���� �\��
�a�Z�e�_�� �d�Z�r�b�j�k�d�h�]�h�� �i�e�Z�g�_�l�Z�j�b�y��
�^�_�f�h�g�k�l�j�b�j�m�x�l�k�y���i�h�e�g�h�d�m�i�h�e�v�g�u�_��
�n�b�e�v�f�u���� �H�g�b�� �k�f�h�g�l�b�j�h�\�Z�g�u�� �g�Z��
�h�k�g�h�\�_�� �j�_�Z�e�v�g�u�o�� �n�h�l�h�]�j�Z�n�b�c�� �b��
�k�t�_�f�h�d�� �i�h�� �b�a�m�q�_�g�b�x�� �d�h�k�f�h�k�Z����
�K�h�a�^�Z�x�l�k�y�� �n�b�e�v�f�u�� �g�Z��
�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o�� �k�l�m�^�b�y�o����
�D�Z�j�l�b�g�d�Z�� �i�h�^�Z�_�l�k�y�� �g�Z�� �i�j�h�_�d�l�h�j��
�k�d�\�h�a�v�� �\�u�i�m�d�e�h�_�� �a�_�j�d�Z�e�h���� �L�Z�d�b�f��
�h�[�j�Z�a�h�f�� �b�a�h�[�j�Z�`�_�g�b�_�� �i�h�i�Z�^�Z�_�l�� �g�Z��
�d�m�i�h�e�h�h�[�j�Z�a�g�u�c�� �w�d�j�Z�g�� �^�b�Z�f�_�l�j�h�f��
�r�_�k�l�v�� �f�_�l�j�h�\���� �G�Z�o�h�^�y�k�v�� �\�� �a�Z�e�_����
�i�h�k�_�l�b�l�_�e�b���g�Z�[�e�x�^�Z�x�l���w�n�n�_�d�l�� ���'-
�b�a�h�[�j�Z�`�_�g�b�y���� �g�_�� �h�^�_�\�Z�y��
�k�i�_�p�b�Z�e�v�g�u�_���h�q�d�b���� �:�� �g�_�\�_�j�h�y�l�g�Z�y��
�Z�d�m�k�l�b�d�Z�� �i�h�f�h�]�Z�_�l�� �k�h�a�^�Z�l�v�� �w�n�n�_�d�l��
�i�j�b�k�m�l�k�l�\�b�y���� 

https://kashudod
kcdo.edumsko.r
u/activity/planet

arium 

142900, 
�F�h�k�d�h�\�k�d�Z�y��

�h�[�e�Z�k�l�v�� 
 �]�����D�Z�r�b�j�Z�� 

 �m�e�����K�h�\�_�l�k�d�b�c��
�i�j�h�k�i�_�d�l�����^��5. 



18.  

 

�D�_�f�_�j�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c���b�f�� 
 �D���I�����F�Z�p�m�d�h�\�Z 
(�N�=�;�H�M���<�H��
�©�D�_�f�_�j�h�\�k�d�b�c��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c��
�m�g�b�\�_�j�k�b�l�_�l�ª�� 

�D�_�f�_�j�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�I�e�Z�g�_�l�Z�j�b�c�� �D�_�f�=�M�� �h�k�g�Z�s�z�g��
�k�h�\�j�_�f�_�g�g�u�f�� �p�b�n�j�h�\�u�f��
�i�h�e�g�h�d�m�i�h�e�v�g�u�f�� �h�[�h�j�m�^�h�\�Z�g�b�_�f����
�d�h�l�h�j�h�_�� �i�h�a�\�h�e�y�_�l��
�^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v�� �\�b�^�_�h�a�Z�j�b�k�h�\�d�b��
�h�[�� �Z�k�l�j�h�g�h�f�b�q�_�k�d�b�o�� �y�\�e�_�g�b�y�o����
�a�\�z�a�^�g�h�f�� �g�_�[�_�� �b�� �g�Z�m�q�g�h-
�i�h�i�m�e�y�j�g�h�_�� �d�b�g�h���� �>�b�Z�f�_�l�j �d�m�i�h�e�Z��
�± �������� �f�_�l�j�Z���� �G�Z�� �d�j�u�r�_�� �i�e�Z�g�_�l�Z�j�b�y��
�j�Z�a�f�_�s�_�g�Z�� �h�[�k�_�j�\�Z�l�h�j�b�y�� �k��
�j�Z�a�^�\�b�`�g�u�f�b�� �k�l�\�h�j�d�Z�f�b���� �\��
�d�h�l�h�j�h�c�� �m�k�l�Z�g�h�\�e�_�g��
�l�_�o�g�h�e�h�]�b�q�g�u�c�� �l�_�e�_�k�d�h�i�� �&�H�O�H�V�W�U�R�Q��
�1�H�[�V�W�D�U�� �(�Y�R�O�X�W�L�R�Q�� �������������I�e�Z�g�_�l�Z�j�b�c��
�D�_�f�=�M�� �h�l�e�b�q�Z�_�l�� �m�g�b�d�Z�e�v�g�u�c��
�^�b�a�Z�c�g���b���k�h�\�j�_�f�_�g�g�u�_���l�_�o�g�h�e�h�]�b�b�� 

https://kemsu.ru
/university/struc
ture/institutes/in

stitute-of-
professional-

orientation/plan
etarium/index.p
hp?sphrase_id=

71929 

650000,  
�]�����D�_�f�_�j�h�\�h���� 

�i�j�����K�h�\�_�l�k�d�b�c���� 
�^�������������d�h�j����2 

19.  

 

�D�b�j�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c  
(�F�;�H�M���k�j�_�^�g�y�y��
�r�d�h�e�Z�� �‹���������]�h�j�h�^�Z��
�D�b�j�h�\�Z) 

�D�b�j�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c  
 

�D�b�j�h�\�k�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c��
�j�Z�k�i�h�e�h�`�_�g�� �\�� �a�^�Z�g�b�b�� �k�j�_�^�g�_�c��
�r�d�h�e�u�� �‹������ 
�H�k�g�h�\�g�Z�y���^�_�y�l�_�e�v�g�h�k�l�v���i�e�Z�g�_�l�Z�j�b�y��
�± �e�_�d�p�b�b���^�e�y���^�_�l�_�c���k�l�Z�j�r�_�������e�_�l�����g�Z��
�d�h�l�h�j�u�o�� �f�h�`�g�h�� �m�a�g�Z�l�v�� �h�[���h�k�g�h�\�Z�o��
�Z�k�l�j�h�g�h�f�b�b���� 
�D�Z�j�l�m�� �a�\�_�a�^�g�h�]�h�� �g�_�[�Z��
�^�_�f�h�g�k�l�j�b�j�m�_�l�� �i�j�h�_�d�l�h�j����
�b�a�]�h�l�h�\�e�_�g�g�u�c�� �d�h�f�i�Z�g�b�_�c�� �©Carl 
Zeiss�ª. �I�h�f�b�f�h�� �g�_�]�h�� �\���i�e�Z�g�_�l�Z�j�b�b��
�_�k�l�v�� �i�j�h�_�d�l�h�j�� �b�� �g�_�k�d�h�e�v�d�h��
�l�_�e�_�k�d�h�i�h�\�����d�h�l�h�j�u�_���b�k�i�h�e�v�a�m�x�l�k�y��
�^�e�y�� �g�Z�[�e�x�^�_�g�b�c�� �a�Z�� �j�Z�a�e�b�q�g�u�f�b��
�Z�k�l�j�h�g�h�f�b�q�_�k�d�b�f�b���k�h�[�u�l�b�y�f�b�� 
�I�h�� �[�m�^�g�b�f�� �^�g�y�f�� �G�_�a�g�Z�c�d�Z�� �b��
�<�b�g�g�b-�I�m�o�� �\�_�s�Z�x�l�� �i�_�j�\�h�d�e�Z�r�d�Z�f��
�h�� �K�h�e�g�p�_�� �b�� �i�e�Z�g�_�l�Z�o���� �m�q�_�g�b�d�Z�f��
�i�h�k�l�Z�j�r�_�� �q�b�l�Z�x�l�� �k�_�j�v�_�a�g�u�_��
�e�_�d�p�b�b���h�[���m�k�l�j�h�c�k�l�\�_���<�k�_�e�_�g�g�h�c���b��

�K�W�W�S�������i�e�Z�g�_�l�Z�j
�b�c-�d�b�j�h�\���j�n�� 

610050, 
�]�����D�b�j�h�\�� 

 �m�e�����D�h�k�f�h�g�Z�\�l�Z��
�<�h�e�d�h�\�Z�����^���� 



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

20.  

 

�D�h�k�l�j�h�f�k�d�h�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
���=�D�M���>�H��
�D�h�k�l�j�h�f�k�d�h�c��
�h�[�e�Z�k�l�g�h�c��
�©�I�e�Z�g�_�l�Z�j�b�c�ª�� 

�D�h�k�l�j�h�f�k�d�h�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�D�h�k�l�j�h�f�k�d�h�c���I�e�Z�g�_�l�Z�j�b�c���y�\�e�y�_�l�k�y��
�h�^�g�b�f���b�a���k�l�Z�j�_�c�r�b�o�� �i�e�Z�g�_�l�Z�j�b�_�\���\��
�J�h�k�k�b�b�� 
�<�h�l�� �m�`�_�� �k�\�u�r�_������ �e�_�l���I�e�Z�g�_�l�Z�j�b�c��
�\�_�^�_�l�� �[�h�e�v�r�m�x�� �j�Z�[�h�l�m�� �i�h��
�i�j�h�i�Z�]�Z�g�^�_�� �_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�u�o��
�a�g�Z�g�b�c�� �g�Z�� �h�k�g�h�\�_�� �^�h�k�l�b�`�_�g�b�c��
�Z�k�l�j�h�g�h�f�b�b���� �d�h�k�f�h�g�Z�\�l�b�d�b����
�n�b�a�b�d�b���� �]�_�h�]�j�Z�n�b�b���� �g�Z�m�d�� �h�� �A�_�f�e�_����
�d�h�l�h�j�u�_�� �i�h�f�h�]�Z�x�l�� �k�e�m�r�Z�l�_�e�y�f��
�e�m�q�r�_�� �i�h�a�g�Z�l�v�� �h�d�j�m�`�Z�x�s�b�c�� �g�Z�k��
�f�b�j�����<�k�_�e�_�g�g�m�x�� 
�<�� �a�\�_�a�^�g�h�f�� �a�Z�e�_�� �± �\�� �©�k�_�j�^�p�_�ª��
�I�e�Z�g�_�l�Z�j�b�y�� �± �m�k�l�Z�g�h�\�e�_�g�� �Z�i�i�Z�j�Z�l��
�i�e�Z�g�_�l�Z�j�b�c�� �©�F�Z�e�u�c�� �P�_�c�k�ª���� �k��
�i�h�f�h�s�v�x�� �d�h�l�h�j�h�]�h��
�^�_�f�h�g�k�l�j�b�j�m�x�l�� �a�\�_�a�^�g�h�_�� �g�_�[�h����
�j�Z�a�e�b�q�g�u�_�� �g�_�[�_�k�g�u�_�� �k�\�_�l�b�e�Z�� �b��
�y�\�e�_�g�b�y���� �<�o�h�^�� �\�� �a�\�_�a�^�g�u�c�� �a�Z�e�� �k�h��
�k�l�h�j�h�g�u�� �n�h�c�_�� �m�d�j�Z�r�Z�x�l�� �^�\�Z��
�[�h�e�v�r�b�o�� �]�e�h�[�m�k�Z���� �]�e�h�[�m�k���a�\�_�a�^�g�h�]�h��
�g�_�[�Z�� �b�� �]�e�h�[�m�k�� �A�_�f�e�b���� �G�Z�� �k�l�_�g�Z�o��
�n�h�c�_�� �j�Z�a�f�_�k�l�b�e�Z�k�v�� �\�u�k�l�Z�\�d�Z��
�Z�k�l�j�h�n�h�l�h�]�j�Z�n�b�c���� �q�Z�k�l�v�� �b�a��

http://www.edu
portal44.ru/plan
etariy/SitePages/
%D0%94%D0
%BE%D0%BC
%D0%B0%D1
%88%D0%BD
%D1%8F%D1

%8F.aspx 

156000,  
 �]�����D�h�k�l�j�h�f�Z�� 
�m�e�����=�h�j�g�Z�y���� 

�^��14 



�d�h�l�h�j�u�o�� �[�u�e�Z�� �i�h�e�m�q�_�g�Z�� �\�� �g�Z�r�_�c��
�h�[�k�_�j�\�Z�l�h�j�b�b�� 

21.  

 

�D�j�Z�k�g�h�y�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�D�j�Z�k�g�h�y�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

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

http://planeta-
24.ru/  

660004, 
�]�����D�j�Z�k�g�h�y�j�k�d�� 

�m�e�����������;�Z�d�b�g�k�d�b�o��
�d�h�f�b�k�k�Z�j�h�\�����^�������Z 

22.  

 

�D�m�j�]�Z�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
���=�;�M�D���D�H��
�©�D�m�j�]�Z�g�k�d�b�c��
�h�[�e�Z�k�l�g�h�c��
�d�j�Z�_�\�_�^�q�_�k�d�b�c��
�f�m�a�_�c�ª�� 

�D�m�j�]�Z�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�I�e�Z�g�_�l�Z�j�b�c�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c��
�g�_�[�h�e�v�r�m�x�� �d�h�f�g�Z�l�m�� �k��
�i�h�e�m�k�n�_�j�b�q�_�k�d�b�f�� �d�m�i�h�e�h�f-
�w�d�j�Z�g�h�f�� �^�b�Z�f�_�l�j�h�f�� �r�_�k�l�v�� �f�_�l�j�h�\����
�<�� �g�_�c�� �h�^�g�h�\�j�_�f�_�g�g�h�� �f�h�]�m�l��
�j�Z�a�f�_�k�l�b�l�v�k�y���^�h���������q�_�e�h�\�_�d�� 
�H�i�l�b�d�h-�f�_�o�Z�g�b�q�_�k�d�b�c�� �i�j�h�_�d�l�h�j��
�a�\�z�a�^�g�h�]�h�� �g�_�[�Z��- �Z�i�i�Z�j�Z�l��
�i�e�Z�g�_�l�Z�j�b�c���=�.�3-���� ���F�Z�e�u�c�� �P�_�c�k�k����
�j�_�Z�e�b�k�l�b�q�g�h���\�h�k�k�h�a�^�Z�z�l�� �g�Z���d�m�i�h�e�_��
���������� �a�\�z�a�^�� �^�h�� ��-�h�c�� �a�\�z�a�^�g�h�c��
�\�_�e�b�q�b�g�u���� �g�Z�[�e�x�^�Z�_�f�u�o�� �\��
�k�_�\�_�j�g�h�f�� �b�� �x�`�g�h�f�� �i�h�e�m�r�Z�j�b�y�o��
�A�_�f�e�b���� �K�h�\�j�_�f�_�g�g�u�_��
�f�m�e�v�l�b�f�_�^�b�c�g�u�_�� �l�_�o�g�h�e�h�]�b�b��
�i�h�a�\�h�e�y�x�l�� �k�h�\�_�j�r�b�l�v��
�m�\�e�_�d�Z�l�_�e�v�g�h�_�� �i�m�l�_�r�_�k�l�\�b�_�� �i�h��
�i�j�h�k�l�h�j�Z�f���g�_�h�[�t�y�l�g�h�c���<�k�_�e�_�g�g�h�c�� 

http://www.kurg
an.planetariums.

ru/index.html 

640000, 
�]�����D�m�j�]�Z�g�� 

�m�e�����I�m�r�d�b�g�Z�� 
�^���������� 



23.  

 

�D�m�j�k�d�b�c���h�[�e�Z�k�l�g�h�c��
�i�e�Z�g�_�l�Z�j�b�c 

�D�m�j�k�d�b�c��
�h�[�e�Z�k�l�g�h�c��
�i�e�Z�g�_�l�Z�j�b�c 

�D�m�j�k�d�b�c�� �h�[�e�Z�k�l�g�h�c�� �i�e�Z�g�_�l�Z�j�b�c�� �± 
�w�l�h�� �_�^�b�g�k�l�\�_�g�g�h�_�� �m�q�j�_�`�^�_�g�b�_��
�i�h�^�h�[�g�h�]�h�� �l�b�i�Z�� �\�� �P�_�g�l�j�Z�e�v�g�h�f��
�Q�_�j�g�h�a�_�f�v�_�� 
�I�e�Z�g�_�l�Z�j�b�c���\�_�^�_�l���Z�d�l�b�\�g�m�x���j�Z�[�h�l�m��
�i�h�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�x�� �g�Z�m�q�g�u�o��
�a�g�Z�g�b�c�� �i�h�� �Z�k�l�j�h�g�h�f�b�b����
�d�h�k�f�h�g�Z�\�l�b�d�_���� �]�_�h�]�j�Z�n�b�b�� �b��
�[�b�h�e�h�]�b�b���� �I�h�^�� �_�]�h�� �d�m�i�h�e�h�f��
�i�j�h�\�h�^�y�l�k�y�� �y�j�d�b�_���� �a�j�_�e�b�s�g�u�_��
�k�_�Z�g�k�u���k���^�_�f�h�g�k�l�j�Z�p�b�_�c���a�\�_�a�^�g�h�]�h��
�g�_�[�Z���� �^�\�b�`�_�g�b�y�� �K�h�e�g�p�Z���� �E�m�g�u�� �b��
�^�j�m�]�b�o�� �i�e�Z�g�_�l���� �Z�� �l�Z�d�`�_�� �j�_�^�d�b�o����
�g�_�h�[�u�d�g�h�\�_�g�g�u�o�� �y�\�e�_�g�b�c��
�i�j�b�j�h�^�u�� 
�G�Z�b�[�h�e�_�_�� �i�h�i�m�e�y�j�g�u�f�b�� �l�_�f�Z�f�b�� �\��
�D�m�j�k�d�h�f�� �i�e�Z�g�_�l�Z�j�b�b�� �y�\�e�y�x�l�k�y����
�©�K�l�j�h�_�g�b�_���<�k�_�e�_�g�g�h�c�ª���� �©�K�l�j�h�_�g�b�_��
�K�h�e�g�_�q�g�h�c���k�b�k�l�_�f�u�ª�����©�F�b�j���a�\�_�a�^���b��
�]�Z�e�Z�d�l�b�d�ª���� �©�G�_�[�h�k�\�h�^�� �b��
�k�h�a�\�_�a�^�b�y�ª���� �©�G�_�h�[�u�d�g�h�\�_�g�g�u�_��
�g�_�[�_�k�g�u�_�� �y�\�e�_�g�b�y�ª���� �©�<�j�_�f�y�� �b��
�d�Z�e�_�g�^�Z�j�v�ª�� 

http://kursk-
museum.ru/affili

ates/kurskiy-
oblastnoy-
planetariy/ 

 

305000,  
�]�����D�m�j�k�d���� 

�m�e�����K�h�g�b�g�Z�����^��4 

24.  

 

�E�u�l�d�Z�j�b�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
(�F�M 
�©�E�u�l�d�Z�j�b�g�k�d�b�c��
�b�k�l�h�j�b�d�h-
�d�j�Z�_�\�_�^�q�_�k�d�b�c��
�f�m�a�_�c�ª) 

�E�u�l�d�Z�j�b�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�I�e�Z�g�_�l�Z�j�b�c�� �² �g�Z�m�q�g�h-
�i�j�h�k�\�_�l�b�l�_�e�v�g�h�_�� �m�q�j�_�`�^�_�g�b�_���� �\��
�d�h�l�h�j�h�f�� �^�_�f�h�g�k�l�j�b�j�m�_�l�k�y��
�g�_�[�_�k�g�Z�y�� �k�n�_�j�Z�� �k�h�� �a�\�z�a�^�Z�f�b����
�i�e�Z�g�_�l�Z�f�b�� �b�� �k�i�m�l�g�b�d�Z�f�b����
�d�h�f�_�l�Z�f�b�� �b�� �f�_�l�_�h�j�Z�f�b���� �l�Z�d�`�_��
�k�h�e�g�_�q�g�u�_�� �b�� �e�m�g�g�u�_�� �a�Z�l�f�_�g�b�y����
�i�Z�g�h�j�Z�f�u���E�m�g�u�����F�Z�j�k�Z���� �<�_�g�_�j�u�� �b��
�d�e�b�f�Z�l�b�q�_�k�d�b�o�� �i�h�y�k�h�\�� �a�_�f�g�h�]�h��
�r�Z�j�Z���� �� �H�[�u�q�g�h�� �^�_�f�h�g�k�l�j�Z�p�b�y��
�k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �e�_�d�p�b�y�f�b�� �i�h��
�Z�k�l�j�h�g�h�f�b�b���� �d�h�k�f�h�g�Z�\�l�b�d�_�� �b��
�g�Z�m�d�Z�f�� �h���A�_�f�e�_�� 

https://www.lyt
karinomuseum.r
u/%d0%9f%d0
%bb%d0%b0%
d0%bd%d0%b5
%d1%82%d0%
b0%d1%80%d0
%b8%d0%b9/%
d0%98%d1%81
%d1%82%d0%
be%d1%80%d0
%b8%d1%8f-

%d0%9f%d0%b

140081, 
�F�h�k�d�h�\�k�d�Z�y��

�h�[�e�Z�k�l�v���� 
�]�� �E�u�l�d�Z�j�b�g�h����
�d�\�Z�j�l�Z�e���������^������ 



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

b%d0%b0%d0
%bd%d0%b5%
d1%82%d0%b0
%d1%80%d0%

b8%d1%8f 

25.  

 

�G�b�`�_�]�h�j�h�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
(�F�:�M�D��
�©�G�b�`�_�]�h�j�h�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c���b�f. 
�=���F�����=�j�_�q�d�h�ª�� 

�G�b�`�_�]�h�j�h�^�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�G�b�`�_�]�h�j�h�^�k�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c���b�f���� �=����
�F���� �=�j�_�q�d�h��- �i�_�j�\�u�c�� �p�b�n�j�h�\�h�c��
�i�e�Z�g�_�l�Z�j�b�c���J�h�k�k�b�b���b���k�h�\�j�_�f�_�g�g�u�c��
�f�g�h�]�h�a�Z�e�v�g�u�c�� �d�h�f�i�e�_�d�k���� �\��
�d�h�l�h�j�u�c�� �\�o�h�^�y�l���� �;�h�e�v�r�h�c��
�a�\�z�a�^�g�u�c�� �a�Z�e���� �f�Z�e�u�_�� �a�Z�e�u��
�©�:�k�l�j�h�g�h�f�b�y�ª���� �©�D�h�k�f�h�g�Z�\�l�b�d�Z�ª�� �b��
�©�I�e�Z�g�_�l�Z�ª���� �h�[�k�_�j�\�Z�l�h�j�b�y�� 
�L�h�e�v�d�h�� �a�^�_�k�v�� �\�� �e�x�[�m�x�� �i�h�]�h�^�m��
�f�h�`�g�h �i�h�e�x�[�h�\�Z�l�v�k�y�� �g�Z�� �a�\�z�a�^�g�h�_��
�g�_�[�h�� �\�� �a�Z�e�_�� �©�:�k�l�j�h�g�h�f�b�y�ª����
�i�h�q�m�\�k�l�\�h�\�Z�l�v�� �k�_�[�y�� �g�Z�k�l�h�y�s�b�f�b��
�d�h�k�f�h�g�Z�\�l�Z�f�b�� �b���i�h�i�j�h�[�h�\�Z�l�v���k�\�h�b��
�k�b�e�u�� �\�� �h�l�j�Z�[�h�l�d�_�� �g�Z�\�u�d�h�\��
�k�[�e�b�`�_�g�b�y�� �b�� �k�l�u�d�h�\�d�b��
�d�h�k�f�b�q�_�k�d�h�]�h�� �d�h�j�Z�[�e�y�� �©�K�h�x�a��
�L�F�:�ª�� �k�� �F�_�`�^�m�g�Z�j�h�^�g�h�c��
�d�h�k�f�b�q�_�k�d�h�c�� �k�l�Z�g�p�b�_�c�� �g�Z��
�m�g�b�d�Z�e�v�g�h�f�� �l�j�_�g�Z�`�z�j�_�� �\�� �a�Z�e�_��
�©�D�h�k�f�h�g�Z�\�l�b�d�Z�ª���� �h�l�i�j�Z�\�b�l�v�k�y�� �\��
�;�h�e�v�r�h�f�� �a�\�z�a�^�g�h�f�� �a�Z�e�_�� �\��
�a�Z�o�\�Z�l�u�\�Z�x�s�_�_�� �\�b�j�l�m�Z�e�v�g�h�_��
�i�m�l�_�r�_�k�l�\�b�_�� �k�d�\�h�a�v�� �]�Z�e�Z�d�l�b�d�b�� �b��
�l�m�f�Z�g�g�h�k�l�b�� �i�h�� �<�k�_�e�_�g�g�h�c����
�i�j�h�e�_�l�_�l�v�� �i�h�� �g�Z�r�_�c�� �K�h�e�g�_�q�g�h�c��
�k�b�k�l�_�f�_�� �b�e�b�� �i�h�[�u�\�Z�l�v�� �g�Z�� �k�l�Z�j�l�_��

http://planetariu
m-nn.ru/ 

603002,  
�]�����G�b�`�g�b�c��
�G�h�\�]�h�j�h�^���� 

�m�e����
�J�_�\�h�e�x�p�b�h�g�g�Z�y����

�^����20 



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

26.  

 

�G�h�\�h�j�h�k�k�b�c�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c  
(�F�:�M���©�I�e�Z�g�_�l�Z�j�b�c��
�b�f�_�g�b���X���:�� 
�=�Z�]�Z�j�b�g�Z�ª�� 

�G�h�\�h�j�h�k�k�b�c�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c  
 

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

http://novoros.pl
anetariums.ru/ 

353900, 
�D�j�Z�k�g�h�^�Z�j�k�d�b�c��

�d�j�Z�c���� 
�]��-�]����

�G�h�\�h�j�h�k�k�b�c�k�d�����m�e����
�K�h�\�_�l�h�\�����^��53 



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

27.  

 

�G�h�\�h�d�m�a�g�_�p�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
���F�:�M���©�D�F�P��
�©�I�e�Z�g�_�l�Z�j�b�c�ª��
�b�f�_�g�b���:���:����
�N�z�^�h�j�h�\�Z�ª�� 

�G�h�\�h�d�m�a�g�_�p�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�G�h�\�h�d�m�a�g�_�p�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c�� �b�f�_�g�b��
�:���:���� �N�z�^�h�j�h�\�Z��- �h�^�g�Z�� �b�a�� �]�e�Z�\�g�u�o��
�^�h�k�l�h�i�j�b�f�_�q�Z�l�_�e�v�g�h�k�l�_�c�� �]�h�j�h�^�Z����
�H�g 
�i�_�j�\�u�c�� �\�� �D�m�a�[�Z�k�k�_�� �i�e�Z�g�_�l�Z�j�b�c����
�j�Z�k�i�h�e�h�`�_�g���\���P�_�g�l�j�Z�e�v�g�h�f���j�Z�c�h�g�_��
�]�h�j�h�^�Z�� �G�h�\�h�d�m�a�g�_�p�d���� �y�\�e�y�_�l�k�y��
�d�m�e�v�l�m�j�g�h-�f�_�l�h�^�b�q�_�k�d�b�f�� �p�_�g�l�j�h�f�� 
�I�e�Z�g�_�l�Z�j�b�c�� �[�u�e�� �k�h�a�^�Z�g�� �\�� �d�h�g�p�_��
1950-�o�� �]�h�^�h�\���� �:�i�i�Z�j�Z�l�m�j�Z��
�i�e�Z�g�_�l�Z�j�b�y�� �k�i�h�k�h�[�g�h��
�\�h�k�i�j�h�b�a�\�h�^�b�l�v�� �k�_�\�_�j�g�h�_�� �k�b�y�g�b�_����
�a�\�z�a�^�g�h�_�� �g�_�[�h���� �m�l�j�_�g�g�x�x�� �a�Z�j�x����
�I�j�h�_�d�p�b�h�g�g�u�c���Z�i�i�Z�j�Z�l���b�a�]�h�l�h�\�e�_�g��
�g�_�f�_�p�d�h�c�� �n�b�j�f�h�c�� �©�D�Z�j�e�� �P�_�c�k�k�ª����
�g�Z�� �d�m�i�h�e�_�� �a�Z�e�Z�� �k�h�� �k�n�_�j�b�q�_�k�d�b�f��
�i�_�j�_�d�j�u�l�b�_�f�� �\�h�k�i�j�h�b�a�\�h�^�b�l��
�a�\�z�a�^�g�h�_�� �g�_�[�h�� �b�a�� �e�x�[�h�c�� �l�h�q�d�b��
�r�Z�j�Z���� �K�h�e�g�p�_���� �E�m�g�m���� �i�e�Z�g�_�l�u����
�f�_�l�_�h�j�g�u�c�� �^�h�`�^�v���� �d�j�m�]�h�\�u�_��
�i�Z�g�h�j�Z�f�u�� �A�_�f�e�b���� �i�e�Z�g�_�l���b�� �^�j�m�]�b�_��
�w�n�n�_�d�l�u���� �I�j�b�� �h�[�k�_�j�\�Z�l�h�j�b�b��
�b�f�_�_�l�k�y�� �l�_�e�_�k�d�h�i�� �k�� �p�_�c�k�h�\�k�d�h�c��
�h�i�l�b�d�h�c���i�j�b�[�e�b�`�_�g�b�_�f���\�����������j�Z�a�� 
�K�� �k�Z�f�h�]�h�� �j�Z�g�g�_�]�h�� �\�h�a�j�Z�k�l�Z��
�i�e�Z�g�_�l�Z�j�b�c�� �i�h�k�_�s�Z�x�l��
�\�h�k�i�b�l�Z�g�g�b�d�b���^�_�l�k�d�b�o�� �k�Z�^�h�\���� �^�_�l�b��
�i�h�e�m�q�Z�x�l�� �i�_�j�\�b�q�g�u�_�� �a�g�Z�g�b�y�� �h��
�d�h�k�f�h�k�_���� �<�k�_�e�_�g�g�h�c���� �i�e�Z�g�_�l�_��
�A�_�f�e�y���� �>�e�y�� �r�d�h�e�v�g�b�d�h�\�� �b��
�k�l�m�^�_�g�l�h�\�� �i�j�h�\�h�^�y�l�k�y��
�i�h�a�g�Z�\�Z�l�_�e�v�g�u�_�� �i�j�h�]�j�Z�f�f�u�� �i�h��
�Z�k�l�j�h�g�h�f�b�b���� �n�b�a�b�d�_�� �d�h�k�f�h�k�Z�� �b��

http://nk-
planetarium.ru/  

654007, 
�D�_�f�_�j�h�\�k�d�Z�y���h�[�e������

�]�����G�h�\�h�d�m�a�g�_�p�d���� 
�i�j�h�k�i�_�d�l��

�F�_�l�Z�e�e�m�j�]�h�\���� 
�^���������Z 



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

28.  

 

�G�h�\�h�k�b�[�b�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
���F�:�M �>�H���>�X�P��
�©�I�e�Z�g�_�l�Z�j�b�c�ª�� 

�G�h�\�h�k�b�[�b�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�>�X�P�� �©�I�e�Z�g�_�l�Z�j�b�c�ª�� �² �w�l�h�� �p�_�e�u�c��
�d�h�f�i�e�_�d�k�� �j�Z�a�g�u�o�� �h�[�t�_�d�l�h�\����
�a�Z�g�b�f�Z�x�s�b�c�� �g�_�f�Z�e�m�x��
�l�_�j�j�b�l�h�j�b�x.  
�<�j�_�f�y���� �i�j�h�\�_�^�_�g�g�h�_�� �a�^�_�k�v����
�i�h�f�h�`�_�l�� �\�Z�f�� �e�m�q�r�_�� �i�h�g�y�l�v���� �d�Z�d��
�^�\�b�`�m�l�k�y�� �i�e�Z�g�_�l�u���\�h�d�j�m�]�� �K�h�e�g�p�Z����
�d�Z�d���a�Z�j�h�`�^�Z�x�l�k�y�����`�b�\�m�l���b���m�f�b�j�Z�x�l��
�a�\�_�a�^�u���� �k�d�h�e�v�d�h�� �l�_�f�� �^�e�y�� �b�a�m�q�_�g�b�y��
�^�Z�_�l�� �g�Z�f�� �d�h�k�f�h�k���� �I�j�h�]�j�Z�f�f�Z��
�w�d�k�d�m�j�k�b�c�� �b�f�_�_�l�� �k�b�e�v�g�u�c��
�h�[�m�q�Z�x�s�b�c �\�_�d�l�h�j���b���g�Z�i�j�Z�\�e�_�g�Z���g�Z��
�i�h�i�m�e�y�j�b�a�Z�p�b�x���Z�k�l�j�h�g�h�f�b�b�� 
�K�Z�f�u�c�� �a�Z�f�_�l�g�u�c�� �b�� �d�j�Z�k�b�\�u�c��
�h�[�t�_�d�l�� �d�h�f�i�e�_�d�k�Z��- �a�^�Z�g�b�_��
�i�e�Z�g�_�l�Z�j�b�y�����h�g�h���b�f�_�_�l���g�_�h�[�u�q�g�m�x��
�k�l�b�e�b�a�Z�p�b�x�� �b�� �q�_�f-�l�h���g�Z�i�h�f�b�g�Z�_�l 
�d�h�k�f�b�q�_�k�d�b�c���d�h�j�Z�[�e�v. 
�J�y�^�h�f�� �k�h�� �\�o�h�^�h�f�� �\�k�_�]�^�Z�� �k�l�h�b�l��
�g�Z�[�e�x�^�Z�l�_�e�v�g�u�c�� �[�b�g�h�d�m�e�y�j�g�u�c��
�i�j�b�[�h�j.  
�I�e�Z�g�_�l�Z�j�b�c�� �g�_�� �l�h�e�v�d�h�� �i�h�d�Z�a�u�\�Z�_�l��
�i�h�e�g�h-�d�m�i�h�e�v�g�u�_���n�b�e�v�f�u���b���\�b�^�_�h-
�e�_�d�p�b�b���� �g�h�� �b�� �i�j�h�\�h�^�b�l��
�l�_�Z�l�j�Z�e�b�a�h�\�Z�g�g�u�_���i�j�_�^�k�l�Z�\�e�_�g�b�y���b��
�f�m�a�u�d�Z�e�v�g�u�_�� �d�h�g�p�_�j�l�u���� �D�j�h�f�_��
�l�h�]�h���� �\�_�q�_�j�Z�f�b�� ���d�h�]�^�Z�� �i�h�a�\�h�e�y�_�l��
�i�h�]�h�^�Z���� �i�e�Z�g�_�l�Z�j�b�c�� �i�j�h�\�h�^�b�l��
�Z�k�l�j�h�g�h�f�b�q�_�k�d�b�_���g�Z�[�e�x�^�_�g�b�y. 
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 �m�e�����D�e�x�q-
�D�Z�f�u�r�_�g�k�d�h�_��
�i�e�Z�l�h�����^��1/1 

29.  �H�f�k�d�b�c���i�e�Z�g�_�l�Z�j�b�c �H�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�I�e�Z�g�_�l�Z�j�b�c�� �² �w�l�h��
�i�h�e�m�k�n�_�j�b�q�_�k�d�b�c���d�m�i�h�e�����[�e�Z�]�h�^�Z�j�y��
�k�\�h�_�c���n�h�j�f�_���h�g���h�l�e�b�q�g�h���b�f�b�l�b�j�m�_�l��

https://vk.com/o
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 �]�����H�f�k�d���� 

�m�e�����=�_�j�p�_�g�Z�����^�� 58 



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

30.  

 

�H�j�_�g�[�m�j�]�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
���N�=�;�H�M���<�H 
�©�H�j�_�g�[�m�j�]�k�d�b�c��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c��
�m�g�b�\�_�j�k�b�l�_�l�ª, �P�>�H��
�©�I�j�h�]�j�_�k�k�ª) 

�H�j�_�g�[�m�j�]�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

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

1. http://www.o
su.ru/doc/2360 
2. https://vk.co
m/club7928262
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460005, 
�]�����H�j�_�g�[�m�j�]���� 

�m�e�����R�_�\�q�_�g�d�h�����^�� 
28 



31.  

 

�I�_�j�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�����F�:�M�D��
�©�I�_�j�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�ª) 

�I�_�j�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 

�K�h�\�j�_�f�_�g�g�u�c�� �I�_�j�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� �± �_�^�b�g�k�l�\�_�g�g�u�c�� �g�Z��
�A�Z�i�Z�^�g�h�f���b���K�j�_�^�g�_�f���M�j�Z�e�_�����<�� �g�_�f 
�k�l�h�b�l�� �k�h�\�j�_�f�_�g�g�h�_�� �p�b�n�j�h�\�h�_��
�h�[�h�j�m�^�h�\�Z�g�b�_���� �A�\�_�a�^�g�u�c�� �a�Z�e��
�i�e�Z�g�_�l�Z�j�b�y���² �w�l�h���b���m�q�_�[�g�u�c���d�e�Z�k�k����
�b�� �d�b�g�h�a�Z�e���� �b�� �a�\�_�a�^�g�u�c�� �l�_�Z�l�j����
�M�g�b�d�Z�e�v�g�u�c�� �Z�i�i�Z�j�Z�l��
�©�I�e�Z�g�_�l�Z�j�b�c�ª�� �\�h�k�i�j�h�b�a�\�h�^�b�l�� �g�Z��
�d�m�i�h�e�_-�w�d�j�Z�g�_�� �i�j�h�_�d�p�b�b�� �K�h�e�g�p�Z����
�E�m�g�u�����i�e�Z�g�_�l�����k�h�a�\�_�a�^�b�c�����^�\�b�`�_�g�b�_��
�d�h�f�_�l���� �f�_�l�_�h�j�g�u�o�� �i�h�l�h�d�h�\����
�i�h�e�y�j�g�h�_�� �k�b�y�g�b�_�� �b�� �^�j�m�]�b�_��
�g�_�[�_�k�g�u�_�� �y�\�e�_�g�b�y���� �D�e�Z�k�k�b�q�_�k�d�b�_��
�i�j�h�]�j�Z�f�f�u�� �i�e�Z�g�_�l�Z�j�b�y���� �d�h�l�h�j�u�_��
�g�b�d�h�]�^�Z�� �g�_�� �\�u�o�h�^�b�e�b�� �b�a�� �f�h�^�u����
�h�[�h�]�Z�l�b�e�b�k�v�� �f�m�e�v�l�b�f�_�^�b�c�g�u�f�b��
�[�e�h�d�Z�f�b���� �K�h�\�j�_�f�_�g�g�h�_��
�Z�m�^�b�h�\�b�a�m�Z�e�v�g�h�_�� �h�[�h�j�m�^�h�\�Z�g�b�_��
�©�I�e�Z�g�_�l�Z�j�b�c�� ���'�ª�� �i�h�a�\�h�e�y�_�l��
�i�j�b�k�m�l�k�l�\�h�\�Z�l�v�� �b�� �i�h�]�j�m�`�Z�l�v�k�y�� �\��
�\�b�j�l�m�Z�e�v�g�m�x�� �j�_�Z�e�v�g�h�k�l�v�� �d�h�k�f�h�k�Z����
�f�h�j�k�d�b�o�� �]�e�m�[�b�g�� �b�� �a�_�f�g�u�o��
�i�j�h�k�l�h�j�h�\���� �<�� �k�h�e�g�_�q�g�u�c���l�_�e�_�k�d�h�i ��
�&�R�U�R�Q�D�G�R�� �f�h�`�g�h�� �g�Z�[�e�x�^�Z�l�v��
�i�j�h�p�_�k�k�u���� �i�j�h�b�k�o�h�^�y�s�b�_�� �g�Z��
�i�h�\�_�j�o�g�h�k�l�b�� �K�h�e�g�p�Z�� �G�Z��
�k�f�h�l�j�h�\�h�c�� �i�e�h�s�Z�^�d�_�� �m�k�l�Z�g�h�\�e�_�g��
�[�b�g�h�d�m�e�y�j�g�u�c�� �l�_�e�_�k�d�h�i�� �����o���������� �k��
�i�h�f�h�s�v�x�� �d�h�l�h�j�h�]�h�� �f�h�`�g�h��
�j�Z�k�k�f�h�l�j�_�l�v�� �]�e�Z�\�g�u�_��
�Z�j�o�b�l�_�d�l�m�j�g�u�_��
�^�h�k�l�h�i�j�b�f�_�q�Z�l�_�e�v�g�h�k�l�b�� �b��
�a�g�Z�d�h�\�u�_�� �f�_�k�l�Z�� �]�h�j�h�^�Z�� �I�_�j�f�b���� �g�Z��
�d�h�l�h�j�u�_�� �h�l�d�j�u�\�Z�_�l�k�y�� �i�Z�g�h�j�Z�f�g�u�c��
�\�b�^���� �<�� �j�_�i�_�j�l�m�Z�j�_�� �i�e�Z�g�_�l�Z�j�b�y��

http://www.plan
etarium.perm.ru/  

614060,  
�]�����I�_�j�f�v�� 

 �[-�j���=�Z�]�Z�j�b�g�Z���� 
�^���������: 



�h�d�h�e�h�� �������� �i�j�h�]�j�Z�f�f���� �\�� �l�h�f�� �q�b�k�e�_��
�p�b�n�j�h�\�u�_�� �i�h�e�g�h�d�m�i�h�e�v�g�u�_��
�i�j�h�]�j�Z�f�f�u���� �k�i�_�d�l�Z�d�e�b��
�h�i�l�b�q�_�k�d�h�]�h�� �l�_�Z�l�j�Z���� �Z�k�l�j�h�j�b�g�]�b����
�l�_�f�Z�l�b�q�_�k�d�b�_�� �\�_�q�_�j�Z���� �d�h�g�p�_�j�l�u����
�\�k�l�j�_�q�b�� �k�� �b�g�l�_�j�_�k�g�u�f�b�� �e�x�^�v�f�b����
�o�m�^�h�`�_�k�l�\�_�g�g�u�_�� �\�u�k�l�Z�\�d�b�� �\�� �n�h�c�_��
�i�e�Z�g�_�l�Z�j�b�y�����a�Z�i�m�k�d�b�� �f�h�^�_�e�_�c���j�Z�d�_�l��
�g�Z���i�e�h�s�Z�^�d�_�� �i�_�j�_�^�� �i�e�Z�g�_�l�Z�j�b�_�f���b��
�f�g�h�]�h�_ �^�j�m�]�h�_. 
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�I�e�Z�g�_�l�Z�j�b�c���\���f�m�a�_�_��
�j�Z�^�b�h���:���K�����I�h�i�h�\�Z 
���=�:�M�D���K�H��
�©�K�\�_�j�^�e�h�\�k�d�b�c��
�h�[�e�Z�k�l�g�h�c��
�d�j�Z�_�\�_�^�q�_�k�d�b�c��
�f�m�a�_�c���b�f�_�g�b���H�����?����
�D�e�_�j�Z�ª�� 

�I�e�Z�g�_�l�Z�j�b�c���\���]����
�?�d�Z�l�_�j�b�g�[�m�j�]�_  

�I�e�Z�g�_�l�Z�j�b�c �j�Z�k�i�h�e�Z�]�Z�_�l�k�y��
�k�h�\�f�_�k�l�g�h���k���f�m�a�_�_�f �j�Z�^�b�h���b�f�����:���K����
�I�h�i�h�\�Z���� �d�h�l�h�j�u�c �[�u�e�� �h�k�g�h�\�Z�g�� �\��
���������� �]�h�^�m�� �d�Z�d�� �h�^�g�h�� �b�a��
�i�h�^�j�Z�a�^�_�e�_�g�b�c�� �K�\�_�j�^�e�h�\�k�d�h�]�h��
�h�[�e�Z�k�l�g�h�]�h���d�j�Z�_�\�_�^�q�_�k�d�h�]�h�� �f�m�a�_�y. 
�K�_�]�h�^�g�y�� �i�e�Z�g�_�l�Z�j�b�c���± �w�l�h���h�d�g�h�� �\�h��
�<�k�_�e�_�g�g�m�x���� �m�g�b�d�Z�e�v�g�Z�y��
�h�j�]�Z�g�b�a�Z�p�b�y���� �d�h�l�h�j�Z�y�� �k�\�y�a�u�\�Z�_�l��
�f�g�h�]�b�_���g�Z�m�d�b�� 
�E�_�d�p�b�b�� �I�e�Z�g�_�l�Z�j�b�y�� �i�h�k�\�y�s�_�g�u��
�j�Z�a�g�u�f�� �h�[�t�_�d�l�Z�f�� �<�k�_�e�_�g�g�h�c�� �b��
�j�Z�k�q�b�l�Z�g�u�� �g�Z�� �a�j�b�l�_�e�_�c�� �\�k�_�o��
�\�h�a�j�Z�k�l�h�\���� �P�_�e�u�c�� �j�y�^�� �l�_�f��
�j�Z�a�j�Z�[�h�l�Z�g�� �\�� �i�h�f�h�s�v�� �r�d�h�e�v�g�h�c��
�i�j�h�]�j�Z�f�f�_��- �\�_�^�v�� �m�j�h�d�b�� �i�h�^��
�a�\�_�a�^�g�u�f���g�_�[�h�f�� �[�h�e�_�_�� �g�Z�]�e�y�^�g�u���b��
�h�j�]�Z�g�b�q�g�u�����^�Z�`�_�� �g�_�a�Z�[�u�\�Z�_�f�u���^�e�y��
�r�d�h�e�v�g�b�d�h�\���� �>�e�y�� �^�h�r�d�h�e�v�g�b�d�h�\ ��
�l�h�`�_�� �j�Z�a�j�Z�[�h�l�Z�g�u���j�Z�a�g�u�_�� �a�Z�g�y�l�b�y����
�©�I�h�q�_�f�m�q�d�b�g�� �k�h�g�ª���� �©�G�_�[�h�� �\��
�j�m�k�k�d�b�o�� �k�d�Z�a�d�Z�o�ª���� �©�I�j�b�d�e�x�q�_�g�b�y��
�g�_�[�_�k�g�h�c�� �i�j�b�g�p�_�k�k�u�ª�� �b�� �f�g�h�]�b�_��
�^�j�m�]�b�_���� �<�a�j�h�k�e�u�f�� �i�h�k�_�l�b�l�_�e�y�f��
�i�j�_�^�e�Z�]�Z�x�l�� �a�g�Z�d�h�f�k�l�\�h�� �k�h��

http://uole-
museum.ru/mus
eums/planetarij/ 

620902, 
�]�����?�d�Z�l�_�j�b�g�[�m�j�]����

�m�e�����J�h�a�u��
�E�x�d�k�_�f�[�m�j�]�� 

 �^����9/11 



�a�\�_�a�^�Z�f�b�� �b�� �k�h�a�\�_�a�^�b�y�f�b�� �k�_�\�_�j�g�h�]�h��
�g�_�[�Z���� �e�_�]�_�g�^�Z�f�b�� �b�� �f�b�n�Z�f�b�� �h��
�i�j�h�b�k�o�h�`�^�_�g�b�b�� �b�� �g�Z�a�\�Z�g�b�y�o��
�k�h�a�\�_�a�^�b�c�� 
 

33.  

 

�I�e�Z�g�_�l�Z�j�b�c���\��
�I�_�l�j�h�i�Z�\�e�h�\�k�d�_-
�D�Z�f�q�Z�l�k�d�h�f 

�I�e�Z�g�_�l�Z�j�b�c���\��
�I�_�l�j�h�i�Z�\�e�h�\�k�d�_-
�D�Z�f�q�Z�l�k�d�h�f 

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

1. https://vk.co
m/id515736
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2.  

https://petro
pavlovsk-

kamchatskiy
.zoon.ru/ent
ertainment/p

lanetarij/ 
 
 

683023, 
�]�����I�_�l�j�h�i�Z�\�e�h�\�k�d-

�D�Z�f�q�Z�l�k�d�b�c�� 
 �m�e�����<�m�e�d�Z�g�g�Z�y���� 

�^����59 

34.  

 

�I�e�Z�g�_�l�Z�j�b�c��
�P�_�g�l�j�Z�e�v�g�h�]�h���>�h�f�Z��
�J�h�k�k�b�c�k�d�h�c���:�j�f�b�b��
�b�f�_�g�b���F���<���N�j�m�g�a�_ 

�I�e�Z�g�_�l�Z�j�b�c��
�P�>�J�:���\���F�h�k�d�\�_  

�I�e�Z�g�_�l�Z�j�b�c�� �P�_�g�l�j�Z�e�v�g�h�]�h�� �>�h�f�Z��
�J�h�k�k�b�c�k�d�h�c�� �:�j�f�b�b�� �b�f�_�g�b��
�F���<���N�j�m�g�a�_�� �i�j�h�\�h�^�b�l�� �g�Z�m�q�g�h-
�i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�_���i�h�e�g�h�d�m�i�h�e�v�g�u�_��
�e�_�d�p�b�b�� �b�� �^�h�k�m�]�h�\�u�_�� �f�_�j�h�i�j�b�y�l�b�y��
�^�e�y�� �\�k�_�o�� �d�Z�l�_�]�h�j�b�c��
�\�h�_�g�g�h�k�e�m�`�Z�s�b�o���� �]�j�Z�`�^�Z�g�k�d�h�]�h��
�i�_�j�k�h�g�Z�e�Z�� �<�h�h�j�m�`�z�g�g�u�o�� �K�b�e��
�J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���b���q�e�_�g�h�\���b�o��
�k�_�f�_�c�� 

https://www.pla
netarium-

cc.moscow/ 
 

129110, 
�]�� �F�h�k�d�\�Z����

�K�m�\�h�j�h�\�k�d�Z�y���i�e������
�^���������k�l�j��32 
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�I�k�d�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
���F�;�M��
�©�I�e�Z�g�_�l�Z�j�b�c�ª�� 

�I�k�d�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

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

https://planetari
um-psk.ru/ 

180000,  
�]�����I�k�d�h�\���� 

�m�e�����K�h�\�_�l�k�d�Z�y���� 
�^���������Z 



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

36.  

 

�I�y�l�b�]�h�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�I�y�l�b�]�h�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�M�q�j�_�`�^�_�g�b�_�� �i�h�^�h�[�g�h�]�h�� �j�h�^�Z���� �d�Z�d��
�i�e�Z�g�_�l�Z�j�b�c���� �y�\�e�y�_�l�k�y��
�_�^�b�g�k�l�\�_�g�g�u�f�� �g�Z�� �K�_�\�_�j�g�h�f��
�D�Z�\�d�Z�a�_���� �<�� �i�Z�j�d�_�� �b�f�_�g�b�� �D�b�j�h�\�Z��
�j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �I�y�l�b�]�h�j�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c���� �d�h�l�h�j�u�c�� �\�i�_�j�\�u�_��
�h�l�d�j�u�e���k�\�h�b���^�\�_�j�b���������n�_�\�j�Z�e�y������������
�]�h�^�Z�� 
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357502, 
�]�����I�y�l�b�]�h�j�k�d���� 

�m�e�����>�m�g�Z�_�\�k�d�h�]�h���� 
�^����5 



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

37.  

 

�J�h�k�l�h�\�k�d�b�c 
�i�e�Z�g�_�l�Z�j�b�c�� 
���F�M�I���©�=�h�j�h�^�k�d�h�c 
�d�m�e�v�l�m�j�g�h-
�^�h�k�m�]�h�\�u�c �p�_�g�l�j  
�b�f�����F�����=�h�j�v�d�h�]�h�ª����
�:�k�l�j�h�g�h�f�b�q�_�k�d�Z�y 
�h�[�k�_�j�\�Z�l�h�j�b�y) 

�J�h�k�l�h�\�k�d�b�c 
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�J�h�k�l�h�\-�g�Z-�>�h�g�m�� �² �h�^�b�g�� �b�a�� �l�_�o��
�k�q�Z�k�l�e�b�\�u�o�� �]�h�j�h�^�h�\���� �`�b�l�_�e�b��
�d�h�l�h�j�u�o�� �b�f�_�x�l�� �\�h�a�f�h�`�g�h�k�l�v���� �g�_��
�k�h�\�_�j�r�Z�y�� �^�Z�e�v�g�_�c�� �i�h�_�a�^�d�b����
�h�l�i�j�Z�\�b�l�v�k�y�� �\�� �i�e�Z�g�_�l�Z�j�b�c���� �W�l�h��
�f�h�`�g�h�� �k�^�_�e�Z�l�v�� �\�� �Z�k�l�j�h�g�h�f�b�q�_�k�d�Z�y��
�H�[�k�_�j�\�Z�l�h�j�b�y�� �i�Z�j�d�Z�� �b�f���� �F�Z�d�k�b�f�Z��
�=�h�j�v�d�h�]�h���� �<�j�_�f�y���� �i�j�h�\�_�^�_�g�g�h�_��
�a�^�_�k�v���� �i�h�a�\�h�e�b�l���\�Z�f���e�m�q�r�_�� �i�h�g�y�l�v����
�d�Z�d�� �^�\�b�`�m�l�k�y�� �i�e�Z�g�_�l�u�� �\�h�d�j�m�]��
�K�h�e�g�p�Z�����d�Z�d�� �a�Z�j�h�`�^�Z�x�l�k�y���� �`�b�\�m�l���b��
�m�f�b�j�Z�x�l�� �a�\�_�a�^�u���� �k�d�h�e�v�d�h�� �l�_�f�� �^�e�y��
�b�a�m�q�_�g�b�y�� �^�Z�_�l�� �g�Z�f�� �d�h�k�f�h�k����
�I�j�h�]�j�Z�f�f�Z�� �w�d�k�d�m�j�k�b�c�� �b�f�_�_�l��
�k�b�e�v�g�u�c�� �h�[�m�q�Z�x�s�b�c�� �o�Z�j�Z�d�l�_�j�� �b��
�g�Z�i�j�Z�\�e�_�g�Z�� �g�Z�� �i�h�i�m�e�y�j�b�a�Z�p�b�x��
�Z�k�l�j�h�g�h�f�b�b�� 
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344007,  
�]�����J�h�k�l�h�\-�g�Z-�>�h�g�m, 

�m�e�����;�h�e�v�r�Z�y��
�K�Z�^�h�\�Z�y���� 
�^����45/5 

38.  �©�K�Z�g�d�l-
�I�_�l�_�j�[�m�j�]�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�ª�� 

�K�Z�g�d�l-
�I�_�l�_�j�[�m�j�]�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 

�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�k�d�b�c�� �I�e�Z�g�_�l�Z�j�b�c��
�± �h�^�b�g�� �b�a�� �l�j�_�o�� �d�j�m�i�g�_�c�r�b�o��
�I�e�Z�g�_�l�Z�j�b�_�\�� �J�h�k�k�b�b���� �k�_�]�h�^�g�y�� �w�l�h��
�g�Z�m�q�g�h-�i�j�h�k�\�_�l�b�l�_�e�v�k�d�b�c�� �p�_�g�l�j����
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197198, 
�]�����K�Z�g�d�l-

�I�_�l�_�j�[�m�j�]����



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

�:�e�_�d�k�Z�g�^�j�h�\�k�d�b�c��
�i�Z�j�d���� 
�^�� 4 



�k�_�f�b�g�Z�j�h�\���� �f�Z�k�l�_�j-�d�e�Z�k�k�h�\���� �Z�d�p�b�c��
�k�h�\�j�_�f�_�g�g�h�]�h���b�k�d�m�k�k�l�\�Z�� 
�F�h�[�b�e�v�g�u�c�� �i�_�l�_�j�[�m�j�]�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� �² �w�l�h�� �i�_�j�_�^�\�b�`�g�Z�y��
�d�h�g�k�l�j�m�d�p�b�y���� �i�h�^���d�m�i�h�e�h�f���d�h�l�h�j�h�c��
�f�h�`�g�h�� �i�h�a�g�Z�d�h�f�b�l�v�k�y�� �k�� �d�h�k�f�h�k�h�f��
�i�h�[�e�b�`�_�� 

39.  

 

�K�Z�j�Z�l�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�K�Z�j�Z�l�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 

�K�Z�j�Z�l�h�\�k�d�b�c���i�e�Z�g�_�l�Z�j�b�c���h�l�d�j�u�e�k�y��
23 �f�Z�y�� ���������� �]�h�^�Z�� �i�j�b�� �k�h�^�_�c�k�l�\�b�b��
�<�k�_�k�h�x�a�g�h�]�h�� �Z�k�l�j�h�g�h�f�h-
�]�_�h�^�_�a�b�q�_�k�d�h�]�h�� �h�[�s�_�k�l�\�Z�� 
�L�_�o�g�b�q�_�k�d�b�� �i�e�Z�g�_�l�Z�j�b�c�� �� �h�k�g�Z�s�_�g��
�k�h�\�j�_�f�_�g�g�u�f�� �h�[�h�j�m�^�h�\�Z�g�b�_�f��- 
�k�e�Z�c�^-�i�j�h�_�d�l�h�j�u�� �n�b�j�f�u�� �D�h�^�Z�d����
�d�h�f�i�v�x�l�_�j�u���� �f�m�e�v�l�b�f�_�^�b�c�g�u�c��
�i�j�h�_�d�l�h�j���� �W�l�h���i�h�a�\�h�e�y�_�l���i�h�\�u�k�b�l�v��
�d�Z�q�_�k�l�\�h�� �i�j�h�]�j�Z�f�f����
�^�_�f�h�g�k�l�j�b�j�m�_�f�u�o�� �\�� �i�e�Z�g�_�l�Z�j�b�b����
�G�Z���k�_�]�h�^�g�y�r�g�b�c���^�_�g�v���\���j�_�i�_�j�l�m�Z�j�_��
�i�e�Z�g�_�l�Z�j�b�y�� �[�h�e�_�_�� ������ �i�j�h�]�j�Z�f�f��
�_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�h�c�� �l�_�f�Z�l�b�d�b�� �^�e�y��
�^�_�l�_�c���b���\�a�j�h�k�e�u�o�� 
�&�Z�j�Z�l�h�\�k�d�b�c�� �i�e�Z�g�_�l�Z�j�b�c�� �y�\�e�y�_�l�k�y��
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h-�d�m�e�v�l�m�j�g�u�f��
�m�q�j�_�`�^�_�g�b�_�f���� �]�^�_�� �<�u�� �f�h�`�_�l�_��
�i�h�]�j�m�a�b�l�v�k�y�� �\�� �j�_�Z�e�b�k�l�b�q�_�k�d�h�_��
�f�h�^�_�e�b�j�h�\�Z�g�b�_ �g�h�q�g�h�]�h�� �g�_�[�Z�� �b��
�<�k�_�e�_�g�g�h�c���g�_���a�Z�\�b�k�b�f�h���h�l���\�j�_�f�_�g�b��
�k�m�l�h�d�� �b�e�b���i�h�]�h�^�u���� �F�u���i�j�_�^�e�Z�]�Z�_�f��
�j�Z�a�g�h�h�[�j�Z�a�g�u�_�� �i�j�_�a�_�g�l�Z�p�b�b�� �g�Z��
�j�Z�a�e�b�q�g�u�_�� �l�_�f�u���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f����
�i�e�Z�g�_�l�Z�j�b�c�� �f�h�`�g�h��
�h�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�l�v�� �d�Z�d�� ���A�\�_�a�^�g�u�c��
�l�_�Z�l�j������ �J�_�i�_�j�l�m�Z�j�� �i�j�h�]�j�Z�f�f��
�h�[�u�q�g�h�� �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y��
�i�j�_�^�e�h�`�_�g�b�y�� �d�Z�d�� �^�e�y�� �\�a�j�h�k�e�u�o��

http://www.sarp
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470002,  
�]�����K�Z�j�Z�l�h�\�� 

 �m�e����
�Q�_�j�g�u�r�_�\�k�d�h�]�h���� 

�^����177/181 



�]�j�m�i�i���� �l�Z�d�� �b�� �^�_�f�h�g�k�l�j�Z�p�b�b����
�j�Z�a�j�Z�[�h�l�Z�g�g�u�_�� �k�i�_�p�b�Z�e�v�g�h�� �^�e�y��
�^�_�l�_�c���� 
 

40.  

 

�K�f�h�e�_�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
(�F�;�M�D��
�©�I�e�Z�g�_�l�Z�j�b�c�ª��
�]�h�j�h�^�Z���K�f�h�e�_�g�k�d�Z�� 

�K�f�h�e�_�g�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

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

www.planetars
molensk.ru 

 

214000,  
�]�����K�f�h�e�_�g�k�d���� 
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41.   �L�h�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c��
���n�b�e�b�Z�e���H�=�:�M�D��
�©�L�H�D�F���b�f�����F���;����
�R�Z�l�b�e�h�\�Z�ª) 

�L�h�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 

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

http://planetariu
m.tomsk.ru/  

634050, 
 �]�����L�h�f�k�d�� 

 �i�j�����E�_�g�b�g�Z�����^����
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42.  

 

�M�e�v�y�g�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
(�F�m�a�_�c��
�©�F�_�l�_�h�j�h�e�h�]�b�q�_�k�d�Z
�y���k�l�Z�g�p�b�y��
�K�b�f�[�b�j�k�d�Z�ª) 

�M�e�v�y�g�h�\�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c 
 

�<�� �h�l�^�_�e�v�g�h�f�� �a�Z�e�_�� �f�m�a�_�y��
�©�F�_�l�_�h�j�h�e�h�]�b�q�_�k�d�Z�y�� �k�l�Z�g�p�b�y��
�K�b�f�[�b�j�k�d�Z�ª�� �k�� ���������� �]�h�^�Z��
�j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �f�b�g�b-�i�e�Z�g�_�l�Z�j�b�c����
�d�h�l�h�j�u�c�� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �g�Z���d�m�i�h�e�_��
�a�\�_�a�^�g�h�_���g�_�[�h�����i�e�Z�g�_�l�u�����=�Z�e�Z�d�l�b�d�m����
�g�_�[�_�k�g�u�_�� �y�\�e�_�g�b�y���� �I�e�Z�g�_�l�Z�j�b�c��
�y�\�e�y�_�l�k�y�� �_�^�b�g�k�l�\�_�g�g�u�f��
�i�e�Z�g�_�l�Z�j�b�_�f�� �\�� �M�e�v�y�g�h�\�k�d�h�c��
�h�[�e�Z�k�l�b��  
�<�� �w�d�k�i�h�a�b�p�b�b�� �i�e�Z�g�_�l�Z�j�b�y��
�i�j�_�^�k�l�Z�\�e�_�g�u�� �]�e�h�[�m�k�u�� �A�_�f�e�b����
�E�m�g�u���� �F�Z�j�k�Z���� �a�\�_�a�^�g�h�]�h�� �g�_�[�Z����
�l�_�e�e�m�j�b�c���� �f�h�^�_�e�v�� �i�e�Z�g�_�l�g�h�c��
�k�b�k�l�_�f�u���� �i�h�^�\�b�`�g�Z�y�� �d�Z�j�l�Z��
�a�\�_�a�^�g�h�]�h�� �g�_�[�Z���� �a�j�b�l�_�e�v�g�Z�y�� �l�j�m�[�Z����
�l�_�e�_�k�d�h�i���� �B�g�l�_�j�v�_�j�u�� �a�\�_�a�^�g�h�]�h��
�a�Z�e�Z�� �h�n�h�j�f�e�_�g�u��
�r�b�j�h�d�h�n�h�j�f�Z�l�g�u�f�b��
�n�h�l�h�]�j�Z�n�b�y�f�b�� �l�m�f�Z�g�g�h�k�l�_�c���b��
�a�\�_�a�^�g�u�o�� �k�d�h�i�e�_�g�b�c����
�b�a�h�[�j�Z�`�_�g�b�y�f�b�� �a�h�^�b�Z�d�Z�e�v�g�u�o��
�k�h�a�\�_�a�^�b�c�� �b�a�� �Z�l�e�Z�k�Z�� �i�h�e�v�k�d�h�]�h��
�Z�k�l�j�h�g�h�f�Z���;�9�,�,�� �\�_�d�Z�� �Y�g�Z���=�_�\�_�e�b�y����
�M�g�b�d�Z�e�v�g�u�c�� �w�d�k�i�h�g�Z�l�� �i�e�Z�g�_�l�Z�j�b�y��
�± �K�b�o�h�l�w-�:�e�b�g�k�d�b�c�� �`�_�e�_�a�g�u�c��
�f�_�l�_�h�j�b�l���\�_�k�h�f���h�d�h�e�h�����������d�]�� 
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43.  

 

�M�n�b�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
(�F�;�M���©�M�n�b�f�k�d�b�c��
�]�h�j�h�^�k�d�h�c��
�i�e�Z�g�_�l�Z�j�b�c�ª) 

�M�n�b�f�k�d�b�c��
�i�e�Z�g�_�l�Z�j�b�c�� 
 

�I�e�Z�g�_�l�Z�j�b�c��- �w�l�h�� �g�Z�m�q�g�h-
�i�j�h�k�\�_�l�b�l�_�e�v�g�h�_�� �a�j�_�e�b�s�g�h�_��
�m�q�j�_�`�^�_�g�b�_�� �± �d�m�i�h�e�v�g�u�c�� �l�_�Z�l�j���� �\��
�d�h�l�h�j�h�f�� �g�Z�� �i�h�e�m�k�n�_�j�b�q�_�k�d�h�f��
�w�d�j�Z�g�_�� ���d�m�i�h�e�_���� �i�j�b�� �i�h�f�h�s�b��
�h�i�l�b�d�h-�f�_�o�Z�g�b�q�_�k�d�b�o�� �i�j�h�_�d�l�h�j�h�\��
�b�� �p�b�n�j�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c��
�^�_�f�h�g�k�l�j�b�j�m�x�l�k�y�� �b�a�h�[�j�Z�`�_�g�b�y��
�a�\�_�a�^�g�h�]�h�� �g�_�[�Z�� �b�� �d�h�k�f�b�q�_�k�d�b�o��
�h�[�t�_�d�l�h�\���� �k�h�a�^�Z�x�l�k�y�� �b�� �i�j�h�\�h�^�y�l�k�y��
�i�j�h�]�j�Z�f�f�u���h���A�_�f�e�_���b���<�k�_�e�_�g�g�h�c�� 
�F�m�a�u�d�Z���� �d�h�f�i�v�x�l�_�j�g�Z�y�� �]�j�Z�n�b�d�Z��
�d�h�k�f�b�q�_�k�d�b�o�� �y�\�e�_�g�b�c���� �d�j�Z�k�h�q�g�u�_��
�k�e�Z�c�^�u���� �i�Z�g�h�j�Z�f�u�� �E�m�g�u�� �b�� �i�e�Z�g�_�l��
�k�h�a�^�Z�x�l�� �w�n�n�_�d�l�� �i�j�b�k�m�l�k�l�\�b�y�� �\�h��
�<�k�_�e�_�g�g�h�c���� �i�j�_�\�j�Z�s�Z�x�l��
�i�j�h�]�j�Z�f�f�u�� �i�e�Z�g�_�l�Z�j�b�y�� �\��
�m�\�e�_�d�Z�l�_�e�v�g�h�_�� �a�j�_�e�b�s�_����
�a�Z�i�h�f�b�g�Z�x�s�_�_�k�y�� �b�� �^�_�l�y�f���� �b��
�\�a�j�h�k�e�u�f���� �D�Z�`�^�u�c�� �h�l�d�j�u�\�Z�_�l�� �^�e�y��
�k�_�[�y�� �k�\�h�c�� �i�e�Z�g�_�l�Z�j�b�c���� �^�e�y�� �k�Z�f�u�o��
�x�g�u�o�� �a�j�b�l�_�e�_�c�� �i�j�h�]�j�Z�f�f�Z��
�i�e�Z�g�_�l�Z�j�b�y���± �w�l�h���k�d�Z�a�d�Z�� �b���q�m�^�h�����^�e�y��
�k�l�Z�j�r�b�o�� �± �o�h�j�h�r�h��
�b�e�e�x�k�l�j�b�j�h�\�Z�g�g�Z�y���[�_�k�_�^�Z���b�e�b���r�h�m��
�i�h�^���a�\�_�a�^�g�u�f���g�_�[�h�f�����g�h���\�k�_�]�^�Z���w�l�h��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�� �i�j�h�\�_�j�_�g�g�u�_��
�a�g�Z�g�b�y���� �h�l�d�j�u�\�Z�x�s�b�_�� �h�d�g�h�� �\�h��
�<�k�_�e�_�g�g�m�x�� 
�<�� �k�Z�f�h�f�� �p�_�g�l�j�_�� �a�\�z�a�^�g�h�]�h�� �a�Z�e�Z��
�m�k�l�Z�g�h�\�e�_�g���k�h�\�j�_�f�_�g�g�u�c���i�j�h�_�d�l�h�j��
�a�\�z�a�^�g�h�]�h�� �g�_�[�Z�� �± ZKP-3 
�©�6�N�\�P�D�V�W�H�U�ª���� �b�a�]�h�l�h�\�e�_�g�g�u�c��
�n�b�j�f�h�c�� �©�D�Z�j�e�� �P�_�c�k�ª�� ���=�_�j�f�Z�g�b�y������
�K�� �_�]�h�� �i�h�f�h�s�v�x�� �g�Z�� �d�m�i�h�e�_��
�i�e�Z�g�_�l�Z�j�b�y�� �<�u�� �f�h�`�_�l�_�� �m�\�b�^�_�l�v��
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�k�l�h�e�v�d�h�� �a�\�z�a�^�� �b�� �l�Z�d�b�o�� �y�j�d�b�o����
�d�Z�d�b�f�b�� �b�o�� �\�b�^�y�l�� �l�h�e�v�d�h��
�d�h�k�f�h�g�Z�\�l�u�� 

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

1.  

 

�F�m�a�_�c���I�:�H���©�J�D�D��
�©�W�g�_�j�]�b�y���b�f�_�g�b�� 
�K���I�����D�h�j�h�e�_�\�Z�ª 

�F�m�a�_�c���J�D�D��
�©�W�g�_�j�]�b�y�ª 

�<���^�_�f�h�g�k�l�j�Z�p�b�h�g�g�h�f���a�Z�e�_���i�h�d�Z�a�Z�g�Z��
�b�k�l�h�j�b�y�� �k�h�a�^�Z�g�b�y�� �h�l�_�q�_�k�l�\�_�g�g�h�c��
�j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b���� �h�l��
�i�_�j�\�u�o�� �h�l�_�q�_�k�l�\�_�g�g�u�o��
�[�Z�e�e�b�k�l�b�q�_�k�d�b�o�� �j�Z�d�_�l�� �^�Z�e�v�g�_�]�h��
�^�_�c�k�l�\�b�y�� �^�h�� �j�Z�d�_�l�u-�g�h�k�b�l�_�e�y��
�©�W�g�_�j�]�b�y�ª �b�� �d�h�f�i�e�_�d�k�Z�� �j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�]�h�� �g�Z�a�g�Z�q�_�g�b�y��
�©�F�h�j�k�d�h�c�� �k�l�Z�j�l�ª���� �h�l�� �i�_�j�\�u�o��
�b�k�d�m�k�k�l�\�_�g�g�u�o�� �k�i�m�l�g�b�d�h�\�� �A�_�f�e�b��
�^�h�� �i�b�e�h�l�b�j�m�_�f�u�o�� �b�� �l�j�Z�g�k�i�h�j�l�g�u�o��
�d�h�k�f�b�q�_�k�d�b�o�� �d�h�j�Z�[�e�_�c�� �\�k�_�o��
�f�h�^�b�n�b�d�Z�p�b�c�� 
�I�h�k�_�l�b�l�_�e�b�� �f�h�]�m�l�� �i�j�b�d�h�k�g�m�l�v�k�y�� �d��
�k�i�m�k�d�Z�_�f�h�f�m�� �Z�i�i�Z�j�Z�l�m�� �i�_�j�\�h�]�h�� �\��
�f�b�j�_�� �d�h�k�f�h�g�Z�\�l�Z�� �X�j�b�y��
�:�e�_�d�k�_�_�\�b�q�Z�� �=�Z�]�Z�j�b�g�Z���� �m�\�b�^�_�l�v��
�f�g�h�]�h�f�_�k�l�g�u�c�� �Z�i�i�Z�j�Z�l�� �©�<�h�k�o�h�^-
���ª���� �b�a�� �d�h�l�h�j�h�]�h�� �\�i�_�j�\�u�_�� �\�� �f�b�j�_��
�d�h�k�f�h�g�Z�\�l�� �:�e�_�d�k�_�c�� �:�j�o�b�i�h�\�b�q��
�E�_�h�g�h�\�� �h�k�m�s�_�k�l�\�b�e�� �\�u�o�h�^�� �\��
�h�l�d�j�u�l�u�c���d�h�k�f�h�k���� �g�Z�l�m�j�g�u�c���f�Z�d�_�l��
�i�_�j�\�h�]�h�� �f�_�`�^�m�g�Z�j�h�^�g�h�]�h��
�h�j�[�b�l�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �©�K�h�x�a-
�:�i�h�e�e�h�g�ª���� �g�Z�l�m�j�g�u�c�� �f�Z�d�_�l��
�[�Z�a�h�\�h�]�h�� �[�e�h�d�Z�� �h�j�[�b�l�Z�e�v�g�h�c��
�k�l�Z�g�p�b�b���©�F�b�j�ª �b���f�g�h�]�h�_���^�j�m�]�h�_�� 
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141070, 
�F�h�k�d�h�\�k�d�Z�y��
�h�[�e�Z�k�l�v�����]����

�D�h�j�h�e�_�\�����m�e����
�E�_�g�b�g�Z�����^�����Z 



2.  

 

�>�_�f�h�g�k�l�j�Z�p�b�h�g�g�u�c��
�a�Z�e �:�H���©�G�I�H��
�©�W�g�_�j�]�h�f�Z�r�ª 

�>�_�f�h�g�k�l�j�Z�p�b�h�g�g�u
�c���a�Z�e �G�I�H��
�©�W�g�_�j�]�h�f�Z�r�ª 

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

�h�[�e�Z�k�l�v�����]�����O�b�f�d�b����
�m�e�����;�m�j�^�_�g�d�h���� �^���� 

3.  

 

�F�m�a�_�c���:�H���©�G�I�H��
�b�f����
�K���:���E�Z�\�h�q�d�b�g�Z�ª 

�F�m�a�_�c�� 
�G�I�H���b�f�����K���:�� 
�E�Z�\�h�q�d�b�g�Z�ª 

�W�d�k�i�h�a�b�p�b�y�� �j�Z�k�k�d�Z�a�u�\�Z�_�l�� �h�[��
�b�k�l�h�j�b�b���^�_�y�l�_�e�v�g�h�k�l�b���i�j�_�^�i�j�b�y�l�b�y��
���H�D�;�� �b�� �a�Z�\�h�^�Z�� �‹����������
�f�Z�r�b�g�h�k�l�j�h�b�l�_�e�v�g�h�]�h�� �a�Z�\�h�^�Z�� �b�f����
�K���:���� �E�Z�\�h�q�d�b�g�Z���� �Z�� �a�Z�l�_�f���� �G�I�H���� �k��
���������� �]�h�^�Z�� �i�h�� �g�Z�k�l�h�y�s�b�c�� �f�h�f�_�g�l����
�I�j�_�^�k�l�Z�\�e�_�g�u���f�Z�d�_�l�u���k�Z�f�h�e�_�l�h�\���b��
�j�Z�d�_�l���� �j�Z�a�j�Z�[�h�l�Z�g�g�u�o��
�i�j�_�^�i�j�b�y�l�b�_�f�����E�Z�=�=-�������E�Z-�������E�Z-7, 
�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �b�k�l�j�_�[�b�l�_�e�b����
�©�������ª���� �©�������ª���� �©�������ª���� �E�Z-250, 
�j�Z�d�_�l�u���� �A�M�J-���������� �A�M�J-217, 
�f�_�`�d�h�g�l�b�g�_�g�l�Z�e�v�g�Z�y�� �d�j�u�e�Z�l�Z�y��
�j�Z�d�_�l�Z�� �©�;�m�j�y�ª������ �e�b�q�g�u�_�� �\�_�s�b��
�j�m�d�h�\�h�^�b�l�_�e�_�c�� �H�D�;�� �± �K���:����
�E�Z�\�h�q�d�b�g�Z���b���=���G�����;�Z�[�Z�d�b�g�Z�� 
�M�d�j�Z�r�_�g�b�_�f�� �b���]�h�j�^�h�k�l�v�x���f�m�a�_�y�� �i�h��
�i�j�Z�\�m �f�h�`�g�h�� �k�q�b�l�Z�l�v�� �d�h�e�e�_�d�p�b�x��
�i�h�^�e�b�g�g�u�o�� �d�h�k�f�b�q�_�k�d�b�o��
�Z�i�i�Z�j�Z�l�h�\�����j�Z�a�j�Z�[�h�l�Z�g�g�u�o���n�b�j�f�h�c����
�b�� �b�o�� �i�h�e�g�h�f�Z�k�r�l�Z�[�g�u�o�� �f�Z�d�_�l�h�\����
�b�a�]�h�l�h�\�e�_�g�g�u�o�� �g�Z�� �i�j�_�^�i�j�b�y�l�b�b���g�Z��
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141400, 
�F�h�k�d�h�\�k�d�Z�y��

�h�[�e�Z�k�l�v, 
�]�����O�b�f�d�b�� 

 �m�e����
�E�_�g�b�g�]�j�Z�^�k�d�Z�y�� 

�^�������� 



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

4.  

 

�F�m�a�_�c 
�:�H���©�J�h�k�k�b�c�k�d�b�_��
�d�h�k�f�b�q�_�k�d�b�_��
�k�b�k�l�_�f�u�ª 

�F�m�a�_�c 
�J�D�K 

�G�Z�� �i�e�h�s�Z�^�b�� �h�d�h�e�h�� �������� �f����
�i�j�_�^�k�l�Z�\�e�_�g�u���k�\�u�r�_�����������f�Z�d�_�l�h�\���b��
�h�[�j�Z�a�p�h�\�� �i�j�h�^�m�d�p�b�b�� �J�D�K����
�j�Z�a�j�Z�[�h�l�Z�g�g�u�o�� �^�e�y�� �j�Z�d�_�l����
�d�h�k�f�b�q�_�k�d�b�o�� �Z�i�i�Z�j�Z�l�h�\�� �b��
�d�h�f�i�e�_�d�k�h�\���� �K�j�_�^�b�� �m�g�b�d�Z�e�v�g�u�o��
�w�d�k�i�h�g�Z�l�h�\�� �f�m�a�_�y�� �± �[�h�j�l�h�\�Z�y��
�j�Z�^�b�h�k�l�Z�g�p�b�y�� �i�_�j�\�h�]�h�� �k�h�\�_�l�k�d�h�]�h��
�b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �k�i�m�l�g�b�d�Z�� �A�_�f�e�b����
�d�h�l�h�j�Z�y�� �h�[�_�k�i�_�q�b�e�Z�� �k�i�_�p�b�Z�e�b�k�l�h�\��
�^�Z�g�g�u�f�b�� �h�� �k�h�k�l�h�y�g�b�b�� �Z�i�i�Z�j�Z�l�Z�� �\��
�d�h�k�f�h�k�_���� �h�i�j�_�^�_�e�_�g�b�_�f�� �_�]�h��
�f�_�k�l�h�j�Z�k�i�h�e�h�`�_�g�b�y���� �K�b�]�g�Z�e�u��
�k�h�a�^�Z�\�Z�e�b�� �\�k�_�f�� �b�a�\�_�k�l�g�u�_��
�i�h�a�u�\�g�u�_�� �i�_�j�\�h�]�h�� �k�i�m�l�g�b�d�Z����
�d�h�l�h�j�u�_���i�j�b�g�b�f�Z�e�b�k�v���\�h���\�k�_�f���f�b�j�_��
���� �h�d�l�y�[�j�y�� ���������� �]�h�^�Z���� �W�l�h�l�� �^�_�g�v��
�k�i�j�Z�\�_�^�e�b�\�h�� �k�q�b�l�Z�_�l�k�y�� �g�Z�q�Z�e�h�f��
�d�h�k�f�b�q�_�k�d�h�c���w�j�u���q�_�e�h�\�_�q�_�k�l�\�Z�� 
�H�k�h�[�u�c�� �b�g�l�_�j�_�k�� �\�u�a�u�\�Z�x�l��
�w�d�k�i�h�g�Z�l�u���� �g�_�� �b�f�_�x�s�b�_�� �f�b�j�h�\�u�o��
�Z�g�Z�e�h�]�h�\���� �H�g�b�� �h�[�_�k�i�_�q�b�e�b��
�i�_�j�_�^�Z�q�m�� �i�_�j�\�u�o�� �^�e�y�� �g�Z�k��
�i�Z�g�h�j�Z�f�g�u�o�� �b�a�h�[�j�Z�`�_�g�b�c��
�i�h�\�_�j�o�g�h�k�l�b�� �E�m�g�u�� �b�� �<�_�g�_�j�u����
�I�_�j�_�^�Z�q�Z�� �b�a�h�[�j�Z�`�_�g�b�c�� �k��
�i�h�\�_�j�o�g�h�k�l�b�� �<�_�g�_�j�u�� �\�_�e�Z�k�v�� �\��
�w�d�k�l�j�_�f�Z�e�v�g�u�o�� �i�j�b�j�h�^�g�u�o��
�m�k�e�h�\�b�y�o�� �b���^�h���g�Z�k�l�h�y�s�_�]�h�� �\�j�_�f�_�g�b��
�g�_�� �[�u�e�Z�� �\�u�i�h�e�g�_�g�Z�� �^�j�m�]�b�f�b��
�b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b�� 
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111250, 
�]�����F�h�k�d�\�Z�� 

�m�e�����:�\�b�Z�f�h�l�h�j�g�Z�y����
�^������ 



5.  

 

�F�g�h�]�h�n�m�g�d�p�b�h�g�Z�e�v
�g�u�c��
�w�d�k�i�h�a�b�p�b�h�g�g�u�c��
�p�_�g�l�j�� 
�:�H���©�P�G�B�B�f�Z�r�ª 

�W�d�k�i�h�a�b�p�b�h�g�g�u�c��
�p�_�g�l�j�� 
�P�G�B�B�f�Z�r 

�<�� �\�h�^�g�h�f�� �j�Z�a�^�_�e�_�� �w�d�k�i�h�a�b�p�b�b��
�h�l�j�Z�`�_�g�u�� �l�_�h�j�_�l�b�q�_�k�d�b�_�� �b��
�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y��
�i�h�� �j�_�Z�d�l�b�\�g�h�c�� �l�_�o�g�b�d�_����
�i�j�h�\�h�^�b�f�u�_���h�l�^�_�e�v�g�u�f�b�� �m�q�_�g�u�f�b��
�b���i�_�j�\�u�f�b���h�j�]�Z�g�b�a�Z�p�b�y�f�b���\���K�K�K�J��
�k�� �g�Z�q�Z�e�Z�� �;�;�� �\�_�d�Z�� �^�h�� ���������� �]����
�I�h�e�m�q�_�g�g�u�_�� �\�� �l�_�� �]�h�^�u�� �[�_�k�p�_�g�g�u�_��
�h�i�u�l�� �b�� �a�g�Z�g�b�y�� �y�\�b�e�b�k�v�� �]�e�Z�\�g�h�c��
�i�j�_�^�i�h�k�u�e�d�h�c���m�k�i�_�r�g�h�]�h�� �j�Z�a�\�b�l�b�y��
�i�j�Z�d�l�b�q�_�k�d�b�o�� �j�Z�[�h�l�� �i�h�� �j�Z�d�_�l�g�h�c��
�l�_�o�g�b�d�_�� �\�� �i�_�j�\�u�_�� �]�h�^�u�� �i�h�k�e�_��
�h�d�h�g�q�Z�g�b�y���<�_�e�b�d�h�c���H�l�_�q�_�k�l�\�_�g�g�h�c��
�\�h�c�g�u�� 
�G�Z�� �i�_�j�\�h�f���w�l�Z�`�_�� �w�d�k�i�h�a�b�p�b�h�g�g�h�]�h��
�a�Z�e�Z�� �j�Z�k�i�h�e�h�`�_�g�� �f�Z�d�_�l��
�P�G�B�B�f�Z�r�Z���� �\�u�i�h�e�g�_�g�g�u�c�� �\��
�f�Z�k�r�l�Z�[�_�� �������������� �G�Z �g�z�f�� �g�Z�]�e�y�^�g�h��
�i�h�d�Z�a�Z�g�h�� �j�Z�a�f�_�s�_�g�b�_�� �\�k�_�o��
�h�k�g�h�\�g�u�o���d�h�j�i�m�k�h�\���b�g�k�l�b�l�m�l�Z�� 
�<�� �h�k�g�h�\�g�h�f�� �a�Z�e�_�� �i�j�_�^�k�l�Z�\�e�_�g�u��
�m�g�b�d�Z�e�v�g�u�_�� �f�g�h�]�h�q�b�k�e�_�g�g�u�_��
�d�h�g�k�l�j�m�d�l�b�\�g�h-�i�h�^�h�[�g�u�_�� �f�h�^�_�e�b��
�j�Z�d�_�l���� �j�Z�d�_�l-�g�h�k�b�l�_�e�_�c����
�d�h�k�f�b�q�_�k�d�b�o�� �d�h�j�Z�[�e�_�c���� �k�l�Z�g�p�b�c�� �b��
�d�h�k�f�b�q�_�k�d�b�o�� �Z�i�i�Z�j�Z�l�h�\����
�j�Z�k�i�h�e�h�`�_�g�g�u�o�� �i�h�� �\�k�_�c�� �i�e�h�s�Z�^�b��
�w�d�k�i�h�a�b�p�b�h�g�g�h�]�h�� �a�Z�e�Z�� �i�_�j�\�h�]�h��
�w�l�Z�`�Z�� �i�h�^�� �k�f�h�g�l�b�j�h�\�Z�g�g�u�f�� �g�Z��
�i�h�l�h�e�d�_�� �a�\�z�a�^�g�u�f�� �g�_�[�h�f���� �W�l�b��
�f�h�^�_�e�b�� �[�u�e�b���b�a�]�h�l�h�\�e�_�g�u�� �\�� �p�_�o�Z�o��
�h�i�u�l�g�h�]�h�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �b�g�k�l�b�l�m�l�Z��
�b�� �i�j�h�r�e�b�� �b�k�i�u�l�Z�g�b�y��
���i�j�h�q�g�h�k�l�g�u�_���� �l�_�i�e�h�\�u�_����
�Z�w�j�h�]�Z�a�h�^�b�g�Z�f�b�q�_�k�d�b�_���� �g�Z��
�m�k�l�Z�g�h�\�d�Z�o�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c��

https://tsniimash
.ru/science/expo

sition-and-
exhibition-

center 
 

141070, 
�F�h�k�d�h�\�k�d�Z�y��

�h�[�e�Z�k�l�v���� 
�]�����D�h�j�h�e�z�\���� 

�m�e�����I�b�h�g�_�j�k�d�Z�y�� 
 �^������ 



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

6.  

 

�F�m�a�_�c���b�k�l�h�j�b�b�� 
�:�H���©�=�D�G�I�P�� �b�f����
�F���<���O�j�m�g�b�q�_�\�Z�ª 

�F�m�a�_�c���b�k�l�h�j�b�b�� 
�=�D�G�I�P�� �b�f�����F���<�� 
�O�j�m�g�b�q�_�\�Z 

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

http://khruniche
vmuseum.tilda.

ws/ 

121087, 
�]�����F�h�k�d�\�Z�� 

�m�e����
�G�h�\�h�a�Z�\�h�^�k�d�Z�y����

�^�����������d���� 



7.  

 

�F�m�a�_�c���b��
�D�h�k�f�h�p�_�g�l�j���N�=�;�M��
�©�G�B�B�� �P�I�D���b�f�� 
�X���:���=�Z�]�Z�j�b�g�Z�ª 

�F�m�a�_�c���b��
�D�h�k�f�h�p�_�g�l�j�� 
�P�I�D���b�f�� �X���:�� 
�=�Z�]�Z�j�b�g�Z 

���� �g�h�y�[�j�y�� ���������� �]�h�^�Z�� �[�u�e�� �h�l�d�j�u�l��
�f�m�a�_�c���i�h�^�Z�j�d�h�\���d�h�k�f�h�g�Z�\�l�Z�f. 
�K�_�]�h�^�g�y���f�m�a�_�c�� �y�\�e�y�_�l�k�y���b�a�\�_�k�l�g�u�f��
�b�k�l�h�j�b�d�h-�g�Z�m�q�g�u�f�� �b�� �d�m�e�v�l�m�j�g�h-
�i�j�h�k�\�_�l�b�l�_�e�v�g�u�f���m�q�j�_�`�^�_�g�b�_�f���� �<��
�g�z�f�� �k�h�[�b�j�Z�x�l�k�y���� �k�h�o�j�Z�g�y�x�l�k�y�� �b��
�i�h�i�m�e�y�j�b�a�m�x�l�k�y�� �i�Z�f�y�l�g�b�d�b��
�b�k�l�h�j�b�b�� �i�b�e�h�l�b�j�m�_�f�h�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���� �i�h�^�]�h�l�h�\�d�b�� �b��
�h�k�m�s�_�k�l�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �\��
�d�h�k�f�h�k�_�� �k�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�f��
�m�q�Z�k�l�b�_�f���q�_�e�h�\�_�d�Z�� �<���n�h�g�^�Z�o�� �f�m�a�_�y��
�g�Z�k�q�b�l�u�\�Z�_�l�k�y�� �k�\�u�r�_�� ���� �l�u�k�y�q�b��
�_�^�b�g�b�p�� �o�j�Z�g�_�g�b�y���� �b�a�� �d�h�l�h�j�u�o�� ����
�l�u�k�y�q�b���i�j�_�^�k�l�Z�\�e�_�g�u���\���w�d�k�i�h�a�b�p�b�b��
4-�o���a�Z�e�h�\���f�m�a�_�y���� �k�j�_�^�b���g�b�o���i�_�j�\�u�c��
�d�h�k�f�b�q�_�k�d�b�c�� �l�j�_�g�Z�`�z�j�� �©�<�h�k�l�h�d�ª����
�k�i�m�k�d�Z�_�f�u�c�� �Z�i�i�Z�j�Z�l���d�h�k�f�b�q�_�k�d�h�]�h��
�d�h�j�Z�[�e�y���©�K�h�x�a-���ª���� �l�_�i�e�h�a�Z�s�b�l�g�u�c��
�d�h�k�l�x�f���i�h�e�z�l�g�h�]�h���k�d�Z�n�Z�g�^�j�Z�� �X���:����
�=�Z�]�Z�j�b�g�Z���� �i�Z�j�Z�^�g�u�c�� �f�m�g�^�b�j�� �� �b��
�g�Z�]�j�Z�^�u����-�]�h���d�h�k�f�h�g�Z�\�l�Z. 
�F�h�e�h�^�_�`�g�u�c�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c��
�D�h�k�f�h�p�_�g�l�j�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c��
�_�^�b�g�u�c�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�u�c��
�i�j�h�]�j�Z�f�f�g�h-�l�_�o�g�b�q�_�k�d�b�c��
�h�[�m�q�Z�x�s�b�c�� �d�h�f�i�e�_�d�k 
�\�d�e�x�q�Z�x�s�b�c���\���k�_�[�y�� 
 
�d�h�f�i�e�_�d�k�� �f�Z�d�_�l�h�\�� �f�h�^�m�e�_�c��
�h�j�[�b�l�Z�e�v�g�h�c���k�l�Z�g�p�b�b���©�F�b�j�ª�� 
�j�_�d�h�g�n�b�]�m�j�b�j�m�_�f�u�c�� �i�j�h�p�_�^�m�j�g�u�c��
�l�j�_�g�Z�`�_�j���k�Z�f�h�e�_�l�h�\���b���\�_�j�l�h�e�_�l�h�\�� 
�f�g�h�]�h�n�m�g�d�p�b�h�g�Z�e�v�g�u�c��
�f�m�e�v�l�b�f�_�^�b�c�g�u�c���d�h�f�i�e�_�d�k�� 

http://www.gctc.
ru/main.php?id=

151  
�b�� 

http://www.gctc.
ru/main.php?id=

104 

141160, 
�F�h�k�d�h�\�k�d�Z�y��

�h�[�e�Z�k�l�v���� 
�i�h�k�����A�\�_�a�^�g�u�c��

�]�h�j�h�^�h�d 



�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�c�� �l�j�_�g�Z�`�_�j��
�©�<�b�j�l�m�Z�e�v�g�u�c�� �l�j�Z�g�k�i�h�j�l�g�u�c��
�d�h�k�f�b�q�_�k�d�b�c�� �d�h�j�Z�[�e�v�� �©�K�h�x�a-
�L�F�:�ª�� 
�\�b�j�l�m�Z�e�v�g�u�c�� �P�_�g�l�j�� �m�i�j�Z�\�e�_�g�b�y��
�i�h�e�_�l�Z�f�b�� 
�f�m�e�v�l�b�f�_�^�b�c�g�m�x�� �Z�m�^�b�l�h�j�b�x��
�d�h�g�n�_�j�_�g�p-�a�Z�e�� 
�f�m�e�v�l�b�f�_�^�b�c�g�u�c�� �m�q�_�[�g�u�c�� �d�e�Z�k�k��
���e�Z�[�h�j�Z�l�h�j�b�y���� 
�g�Z�m�q�g�m�x�� �e�Z�[�h�j�Z�l�h�j�b�x�� ���g�Z�m�q�g�u�c��
�f�h�^�m�e�v���� 

8.  

 

�F�m�a�_�c���b�k�l�h�j�b�b��
�i�j�_�^�i�j�b�y�l�b�y 
�:�H���©�D�j�Z�k�f�Z�r�ª 

�F�m�a�_�c���b�k�l�h�j�b�b��
�i�j�_�^�i�j�b�y�l�b�y 
�D�j�Z�k�f�Z�r 

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

http://www.kras
m.com/about/k
mz.aspx?ItemId

=9 

660123, 
�]�����D�j�Z�k�g�h�y�j�k�d����

�i�j�h�k�i�_�d�l�� 
�b�f�����]�Z�a�_�l�u��

�D�j�Z�k�g�h�y�j�k�d�b�c��
�j�Z�[�h�q�b�c�����^�������� 



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

9.  

 

�>�_�f�h�g�k�l�j�Z�p�b�h�g�g�h-
�\�u�k�l�Z�\�h�q�g�u�c���p�_�g�l�j��
�:�H���©�B�K�K�ª 

�>�_�f�h�g�k�l�j�Z�p�b�h�g�g�h
-�\�u�k�l�Z�\�h�q�g�u�c��
�p�_�g�l�j���B�K�K 

�>�_�f�h�g�k�l�j�Z�p�b�h�g�g�h-�\�u�k�l�Z�\�h�q�g�u�c��
�p�_�g�l�j���j�Z�k�k�d�Z�a�u�\�Z�_�l�k�y�� �h�[���_�z��
�h�k�g�h�\�Z�l�_�e�_�� 
�F���N�����J�_�r�_�l�g�z�\�_�����h�[ �b�k�l�h�j�b�b��
�k�h�a�^�Z�g�b�y���b���^�_�y�l�_�e�v�g�h�k�l�b���:�H��
�©�B�K�K�ª�� �b���i�j�_�b�f�m�s�_�k�l�\�Z�o��
�d�h�k�f�b�q�_�k�d�b�o�� �l�_�o�g�h�e�h�]�b�c����
�i�_�j�_�^�h�\�u�o���^�h�k�l�b�`�_�g�b�y�o��
�h�l�_�q�_�k�l�\�_�g�g�h�c���d�h�k�f�b�q�_�k�d�h�c���g�Z�m�d�b��
�b���i�j�h�b�a�\�h�^�k�l�\�_���k�i�m�l�g�b�d�h�\, 
�m�\�b�^�_�l�v���b�o���f�Z�d�_�l�u�����i�h�k�f�h�l�j�_�l�v��
�n�b�e�v�f���h���k�_�]�h�^�g�y�r�g�_�c�� �`�b�a�g�b���:�H��
�©�B�K�K�ª. 
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reshetnev.ru/abo

ut/history 
 

662972, 
�D�j�Z�k�g�h�y�j�k�d�b�c��

�d�j�Z�c�������]����
�@�_�e�_�a�g�h�]�h�j�k�d�� 

�m�e�����E�_�g�b�g�Z�����^�������� 



10.  

 

�F�m�a�_�c���:�H���©�J�D�P��
�©�I�j�h�]�j�_�k�k�ª 

�F�m�a�_�c���J�D�P��
�©�I�j�h�]�j�_�k�k�ª 

�K�_�]�h�^�g�y�� �:�H�� �©�J�D�P�� �©�I�j�h�]�j�_�k�k�ª��- 
�\�_�^�m�s�_�_�� �j�h�k�k�b�c�k�d�h�_���i�j�_�^�i�j�b�y�l�b�_���b��
�h�^�b�g�� �b�a�� �e�b�^�_�j�h�\�� �f�b�j�h�\�h�c��
�d�h�k�f�b�q�_�k�d�h�c�� �h�l�j�Z�k�e�b�� �i�h��
�j�Z�a�j�Z�[�h�l�d�_���� �i�j�h�b�a�\�h�^�k�l�\�m�� �b��
�w�d�k�i�e�m�Z�l�Z�p�b�b�� �j�Z�d�_�l-�g�h�k�b�l�_�e�_�c��
�k�j�_�^�g�_�]�h�� �d�e�Z�k�k�Z���� �d�h�l�h�j�u�_��
�b�k�i�h�e�v�a�m�x�l�k�y�� �^�e�y�� �a�Z�i�m�k�d�Z��
�i�b�e�h�l�b�j�m�_�f�u�o�� �b�� �l�j�Z�g�k�i�h�j�l�g�u�o��
�d�h�j�Z�[�e�_�c�� �g�Z�� �F�_�`�^�m�g�Z�j�h�^�g�m�x��
�d�h�k�f�b�q�_�k�d�m�x�� �k�l�Z�g�p�b�x���� 
�M�q�Z�k�l�g�b�d�b�� �w�d�k�d�m�j�k�b�b�� �m�k�e�u�r�Z�l��
�j�Z�k�k�d�Z�a�� �h�� �l�h�f���� �d�Z�d�� �\�� �^�Z�e�z�d�h�f�� ����������
�]�h�^�m�� �g�Z�� �i�j�_�^�i�j�b�y�l�b�b�� �[�u�e�b��
�\�u�i�m�s�_�g�u�� �\�_�e�h�k�b�i�_�^�u���� �A�Z�l�_�f�� �h��
�\�u�i�m�k�d�_�� �\�_�e�h�f�h�[�b�e�_�c���� �k�Z�f�h�e�z�l�h�\��
�b���� �g�Z�d�h�g�_�p���� �a�g�Z�f�_�g�b�l�u�o�� �g�Z�� �\�_�k�v��
�f�b�j�� �j�Z�d�_�l�u���� �B�k�l�h�j�b�y�� �©�h�k�\�h�_�g�b�y��
�d�h�k�f�h�k�Z�ª�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y��
�w�d�k�i�h�g�Z�l�Z�f�b���� �n�h�l�h�]�j�Z�n�b�y�f�b����
�e�b�q�g�u�f�b�� �\�_�s�Z�f�b�� �e�_�]�_�g�^�Z�j�g�u�o��
�e�x�^�_�c���� �i�j�h�k�e�Z�\�b�\�r�b�o�� �k�\�h�b�f��
�l�j�m�^�h�f���\���j�Z�a�g�u�_���]�h�^�u���;�;���k�l�h�e�_�l�b�y��
�h�l�_�q�_�k�l�\�_�g�g�h�_�� �d�h�k�f�b�q�_�k�d�h�_��
�f�Z�r�b�g�h�k�l�j�h�_�g�b�_���� �W�d�k�d�m�j�k�Z�g�l�u 
�m�a�g�Z�x�l�� �d�Z�d�b�_�� �l�j�m�^�g�h�k�l�b��
�i�j�_�h�^�h�e�_�\�Z�e�b�� �h�l�_�q�_�k�l�\�_�g�g�u�_��
�m�q�_�g�u�_�� �b�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�b�d�b�� �g�Z��
�i�m�l�b�� �d�� �k�h�\�j�_�f�_�g�g�u�f�� �l�_�o�g�b�q�_�k�d�b�f��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �j�Z�d�_�l-�g�h�k�b�l�_�e�_�c��
�b�� �d�h�k�f�b�q�_�k�d�b�o�� �Z�i�i�Z�j�Z�l�h�\������
�a�Z�g�b�f�Z�x�s�b�o�� �e�b�^�b�j�m�x�s�b�_��
�i�h�a�b�p�b�b�� �g�Z�� �f�b�j�h�\�h�f�� �j�u�g�d�_��
�d�h�k�f�b�q�_�k�d�h�]�h�� �f�Z�r�b�g�h�k�l�j�h�_�g�b�y�� 
�<�� �a�Z�\�_�j�r�_�g�b�b�� �w�d�k�d�m�j�k�b�b�� �i�h�d�Z�`�m�l 
�n�b�e�v�f���h���j�Z�a�j�Z�[�h�l�d�_���b���i�j�h�b�a�\�h�^�k�l�\�_��
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mspace.ru/about

/history/ 

443009, 
�]�����K�Z�f�Z�j�Z�� 

 �m�e�����A�_�f�_�p�Z�����^������ 



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

11.  

 

�F�m�a�_�c���b�k�l�h�j�b�b���� 
�:�H���©�=�J�P�� �F�Z�d�_�_�\�Z�ª 

�F�m�a�_�c���b�k�l�h�j�b�b���� 
�=�J�P���F�Z�d�_�_�\�Z 

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

http://makeyev.r
u/about/history/ 

456300, 
�Q�_�e�y�[�b�g�k�d�Z�y��

�h�[�e�Z�k�l�v�����]�����F�b�Z�k�k����
�L�m�j�]�h�y�d�k�d�h�_��
�r�h�k�k�_���� �^������ 

12.  

 

�F�m�a�_�c���:�H���©�D�;��
�©�:�j�k�_�g�Z�e�ª 
 �b�f�� �F���<�����N�j�m�g�a�_�ª 

�F�m�a�_�c�� 
�D�;���©�:�j�k�_�g�Z�e�ª 
  

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

https://kbarsenal
.ru/muzej 

 

195009, 
�]�����K�Z�g�d�l-

�I�_�l�_�j�[�m�j�]���� �m�e����
�D�h�f�k�h�f�h�e�Z�� 

 �^������-3 



�\�l�h�j�h�c�� �i�h�e�h�\�b�g�u�� �;�9�,�,�,�� �\�_�d�Z����
�b�k�l�h�j�b�q�_�k�d�h�_�� �g�Z�k�e�_�^�b�_�� �;�,�;�� �\�_�d�Z��
�\�g�m�r�Z�x�l�� �i�h�k�_�l�b�l�_�e�x�� �b�k�d�j�_�g�g�_�_��
�m�\�Z�`�_�g�b�_���� �i�h�q�l�_�g�b�_�� �b��
�[�e�Z�]�h�^�Z�j�g�h�k�l�v�� �g�Z�r�b�f�� �i�j�_�^�d�Z�f�� �a�Z��
�l�h���� �q�l�h�� �m�`�_�� �i�j�b�� �k�\�h�_�c�� �`�b�a�g�b�� �h�g�b��
�k�m�f�_�e�b���k�^�_�e�Z�l�v���J�h�k�k�b�x���\�_�e�b�d�h�c�� 
�W�d�k�i�h�a�b�p�b�y�� �g�Z�k�u�s�_�g�Z��
�w�d�k�i�h�g�Z�l�Z�f�b�� �i�j�_�^�\�h�_�g�g�h�]�h��
�\�j�_�f�_�g�b�� �b�� �i�_�j�b�h�^�Z�� �<�_�e�b�d�h�c��
�H�l�_�q�_�k�l�\�_�g�g�h�c�� �\�h�c�g�u���� �f�g�h�]�h��
�^�h�d�m�f�_�g�l�h�\�� �[�e�h�d�Z�^�g�h�]�h�� �w�l�Z�i�Z�� �\��
�b�k�l�h�j�b�b�� �©�:�j�k�_�g�Z�e�Z�ª���� �I�h�^�\�b�]��
�j�Z�[�h�q�b�o���� �b�g�`�_�g�_�j�h�\�� �b��
�d�h�g�k�l�j�m�d�l�h�j�h�\�� �\�h�� �b�f�y�� �I�h�[�_�^�u��
�h�l�j�Z�`�_�g�� �\�� �g�b�o�� �\�h�� �\�k�_�c��
�f�g�h�]�h�]�j�Z�g�g�h�k�l�b���b�o�� �[�_�k�i�j�b�f�_�j�g�h�]�h��
�i�h�^�\�b�]�Z�� 
�B���� �g�Z�d�h�g�_�p���� �j�h�e�v�� �Z�j�k�_�g�Z�e�v�p�_�\�� �\��
�j�Z�a�j�Z�[�h�l�d�_�� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c��
�k�h�k�l�Z�\�e�y�x�s�_�c�� �k�h�\�j�_�f�_�g�g�h�c��
�J�h�k�k�b�b���� �<�� �a�Z�e�Z�o�� �\�u�k�l�Z�\�e�_�g�u��
�f�h�^�_�e�b�� �j�Z�d�_�l�g�h�c�� �l�_�o�g�b�d�b�� �b��
�d�h�k�f�b�q�_�k�d�b�o�� �Z�i�i�Z�j�Z�l�h�\���� �\��
�d�h�g�k�l�j�m�b�j�h�\�Z�g�b�b�� �d�h�l�h�j�u�o��
�g�_�h�p�_�g�b�f�u�c�� �\�d�e�Z�^�� �i�j�b�g�Z�^�e�_�`�b�l��
�k�e�Z�\�g�h�f�m�� �d�h�e�e�_�d�l�b�\ �m��
�D�h�g�k�l�j�m�d�l�h�j�k�d�h�]�h�� �[�x�j�h��
�©�:�j�k�_�g�Z�e�ª�� 

13.  

 

�<�u�k�l�Z�\�h�q�g�u�c��
�p�_�g�l�j���:�H���©�D�;�O�:�ª 

�<�u�k�l�Z�\�h�q�g�u�c��
�p�_�g�l�j���D�;�O�: 

�<�� �<�u�k�l�Z�\�h�q�g�h�f�� �p�_�g�l�j�_�� �D�;�O�:��
�i�j�_�^�k�l�Z�\�e�_�g�u���Z�j�o�b�\�g�u�_���f�Z�l�_�j�b�Z�e�u��
�b�� �g�Z�l�m�j�g�u�_�� �w�d�k�i�h�g�Z�l�u����
�j�Z�k�k�d�Z�a�u�\�Z�x�s�b�_�� �h�� �\�d�e�Z�^�_��
�l�j�m�^�h�\�h�]�h�� �d�h�e�e�_�d�l�b�\�Z�� �\�� �h�k�\�h�_�g�b�_��
�d�h�k�f�h�k�Z���� �h�l���i�_�j�\�u�o���i�h�e�_�l�h�\���d���E�m�g�_��
�^�h���k�h�\�j�_�f�_�g�g�u�o���a�Z�i�m�k�d�h�\�� 

1. http://visit-
voronezh.ru/gui

de/chto-
posetit/turistich

eskie-
obektyi/vyistav

394006, 
�]�����<�h�j�h�g�_�`�� 

�m�e�����<�h�j�h�r�b�e�h�\�Z�� 
�^�������� 



�<�� �a�Z�e�Z�o�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �j�Z�d�_�l�g�u�_��
�^�\�b�]�Z�l�_�e�b���� �k�� �i�h�f�h�s�v�x�� �d�h�l�h�j�u�o��
�h�k�m�s�_�k�l�\�e�_�g�u�� �a�Z�i�m�k�d�b�� �i�_�j�\�h�]�h��
�d�h�k�f�h�g�Z�\�l�Z�� �i�e�Z�g�_�l�u�� �X�j�b�y��
�=�Z�]�Z�j�b�g�Z�� �b�� �^�h�e�]�h�\�j�_�f�_�g�g�u�o��
�h�j�[�b�l�Z�e�v�g�u�o�� �k�l�Z�g�p�b�c���� �i�_�j�\�u�_�� �\��
�b�k�l�h�j�b�b�� �q�_�e�h�\�_�q�_�k�l�\�Z�� �i�h�e�_�l�u�� �d��
�i�e�Z�g�_�l�Z�f�� �K�h�e�g�_�q�g�h�c�� �k�b�k�l�_�f�u����
�K�j�_�^�b�� �w�d�k�i�h�g�Z�l�h�\�� �i�j�_�^�k�l�Z�\�e�_�g�u��
�y�^�_�j�g�u�c�� �j�Z�d�_�l�g�u�c�� �^�\�b�]�Z�l�_�e�v��
�j�Z�a�j�Z�[�h�l�d�b�� �:�H�� �D�;�O�:���� �Z�� �l�Z�d�`�_��
�d�b�k�e�h�j�h�^�g�h-�\�h�^�h�j�h�^�g�u�c���^�\�b�]�Z�l�_�e�v��
�l�y�]�h�c�� �������� �l�h�g�g�� �^�e�y�� �k�\�_�j�o�l�y�`�_�e�h�c��
�j�Z�d�_�l�u-�g�h�k�b�l�_�e�y���©�W�g�_�j�]�b�y�ª�� 

ochnyij-czentr-
kbxa.html 

2. http://www.k
bkha.ru/?p=4 
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�F�m�a�_�c���N�=�M�I��
�©�G�I�H�� �©�L�_�o�g�h�f�Z�r�ª 

�F�m�a�_�c���G�I�H��
�©�L�_�o�g�h�f�Z�r�ª 

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

https://www.tm
npo.ru/node/7 

127018, 
�]�����F�h�k�d�\�Z���� 
3-�c���i�j�h�_�a�^��

�F�Z�j�v�b�g�h�c���J�h�s�b���� 
�^�������� 



15.  

 

�F�m�a�_�c���N�=�M�I��
�©�G�I�P�:�I�ª 

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

http://www.npca
p.ru/nashe-

predpriyatie/isto
riya/ 

117342, 
�]�����F�h�k�d�\�Z�� 

�m�e�����<�\�_�^�_�g�k�d�h�]�h�� 
�^������ 

16.  

 

�G�Z�p�b�h�g�Z�e�v�g�u�c��
�f�m�a�_�c���j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b���i�j�b���N�D�I��
�©�G�B�P�� �J�D�I�ª 
 

�G�Z�p�b�h�g�Z�e�v�g�u�c��
�f�m�a�_�c���j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b���G�B�P��
�J�D�I 
 

�<�� �f�m�a�_�_�� �b�f�_�g�b�� �K�_�j�]�_�y�� �I�Z�\�e�h�\�b�q�Z��
�D�h�j�h�e�z�\�Z�� �i�j�b�� �N�D�I�� �©�G�B�P�� �J�D�I�ª��
�]�h�j�h�^�Z�� �I�_�j�_�k�\�_�l�� �k�h�[�j�Z�g�u�� �^�_�l�Z�e�b��
�b�k�l�h�j�b�b�� �h�l�_�q�_�k�l�\�_�g�g�h�]�h��
�j�Z�d�_�l�h�k�l�j�h�_�g�b�y���� �L�Z�d�`�_��
�i�j�_�^�k�l�Z�\�e�_�g�u�� �[�_�k�q�b�k�e�_�g�g�u�_��
�n�h�l�h�]�j�Z�n�b�b���� �m�g�b�d�Z�e�v�g�u�_��
�^�h�d�m�f�_�g�l�u���� �d�h�k�f�b�q�_�k�d�b�_�� �i�j�b�[�h�j�u��
�\�� �k�l�_�g�Z�o�� �g�_�[�h�e�v�r�h�]�h�� �d�Z�f�_�g�g�h�]�h��
�^�h�f�Z���b���g�Z�k�l�h�y�s�b�_���j�Z�d�_�l�u���k�g�Z�j�m�`�b���� 
�<�h���^�\�h�j�_���f�m�a�_�y���g�Z�o�h�^�y�l�k�y���g�Z�b�[�h�e�_�_��
�b�g�l�_�j�_�k�g�u�_���w�d�a�_�f�i�e�y�j�u�� �± �j�m�e�_�\�u�_��
�m�k�l�Z�g�h�\�d�b���� �^�\�b�]�Z�l�_�e�b���d�h�k�f�b�q�_�k�d�b�o��
�Z�i�i�Z�j�Z�l�h�\���� �f�h�^�m�e�v�g�u�_�� �q�Z�k�l�b��
�j�Z�d�_�l�u-�g�h�k�b�l�_�e�y�� �©�W�g�_�j�]�b�y�ª����
�i�_�j�_�o�h�^�g�u�_�� �h�l�k�_�d�b�� �h�j�[�b�l�Z�e�v�g�h�c��
�k�l�Z�g�p�b�b�� �©�F�b�j�ª���� �[�h�_�\�Z�y�� �a�_�g�b�l�g�Z�y��
�j�Z�d�_�l�Z�� 

http://www.nic-
rkp.ru/default.as
p?page=museu
m_in_the_halls 

 
 

141320, 
�F�h�k�d�h�\�k�d�Z�y��

�h�[�e�Z�k�l�v, 
�K�_�j�]�b�_�\�h-

�I�h�k�Z�^�k�d�b�c���j�Z�c�h�g���� 
�]�����I�_�j�_�k�\�_�l���� 

�m�e�����;�Z�[�m�r�d�b�g�Z���� �^����
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17.  

 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���b��
�j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b 
�:�H���©�G�I�H��
�Z�\�l�h�f�Z�l�b�d�b�ª 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���b��
�j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b 
�G�I�H���Z�\�l�h�f�Z�l�b�d�b 

�F�m�a�_�c�� �d�h�k�f�h�g�Z�\�l�b�d�b�� �b�� �j�Z�d�_�l�g�h-
�d�h�k�f�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �y�\�e�y�_�l�k�y��
�\�_�^�h�f�k�l�\�_�g�g�u�f�� �f�m�a�_�_�f�� �G�I�H�:����
�h�^�g�h�]�h�� �b�a�� �\�_�^�m�s�b�o�� �i�j�_�^�i�j�b�y�l�b�c��
�d�h�k�f�b�q�_�k�d�h�c�� �h�l�j�Z�k�e�b�� �J�h�k�k�b�c�k�d�h�c��
�N�_�^�_�j�Z�p�b�b�� 
�W�l�h�� �f�m�a�_�c�g�h-�\�u�k�l�Z�\�h�q�g�u�c��
�d�h�f�i�e�_�d�k���� �k�h�k�l�h�y�s�b�c�� �b�a�� �i�y�l�b��
�i�e�h�s�Z�^�h�d�� ���������� �f������ �b��
�j�Z�k�i�h�e�Z�]�Z�x�s�b�c�� �n�h�g�^�h�f�� �k�\�u�r�_��
�l�u�k�y�q�b�� �w�d�k�i�h�g�Z�l�h�\���� �H�k�g�h�\�g�u�_��
�w�d�k�i�h�a�b�p�b�b�� �f�m�a�_�y�� �j�Z�a�f�_�s�_�g�u�� �g�Z��
�l�_�j�j�b�l�h�j�b�b���i�j�_�^�i�j�b�y�l�b�y��- �\�� �>�h�f�_��
�i�j�h�f�u�r�e�_�g�g�h�k�l�b�����d�h�l�h�j�u�c�� �k�Z�f�� �i�h��
�k�_�[�_�� �y�\�e�y�_�l�k�y�� �w�d�k�i�h�g�Z�l�h�f�� �‹������
�i�j�_�^�k�l�Z�\�e�y�y�� �k�h�[�h�c�� �i�Z�f�y�l�g�b�d��
�b�k�l�h�j�b�b�� �b�� �Z�j�o�b�l�_�d�l�m�j�u��
�n�_�^�_�j�Z�e�v�g�h�]�h�� �a�g�Z�q�_�g�b�y���� �>�h�f��
�i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �j�Z�k�i�h�e�h�`�_�g�� �\��
�k�Z�f�h�f���p�_�g�l�j�_���?�d�Z�l�_�j�b�g�[�m�j�]�Z�� 

https://www.npo
a.ru/about/muze

i/mvk/ 

620075, 
�]�����?�d�Z�l�_�j�b�g�[�m�j�]����

�m�e�����F�Z�f�b�g�Z-
�K�b�[�b�j�y�d�Z�� 

�^���������� 

18.  

 

�F�m�a�_�c���:�H��
�©�G�B�B�N�B�ª 
 

�F�m�a�_�c���G�B�B�N�B 
 

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

http://info.niifi.r
u/about/history/ 

440026,   
�]�����I�_�g�a�Z�����m�e����

�<�h�e�h�^�Z�j�k�d�h�]�h���� 
�^�������������� 



19.  

 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���b�f����
�=���K�����L�b�l�h�\�Z�� 
�©�I�H���©�D�h�j�i�m�k�ª 
�n�b�e�b�Z�e���N�=�M�I��
�©�G�I�P�:�I�ª 
  

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b�� 
�I�H���©�D�h�j�i�m�k�ª 
 

�F�m�a�_�x�� �d�h�k�f�h�g�Z�\�l�b�d�b�� �I�H��
�©�D�h�j�i�m�k�ª�� �[�u�e�h�� �i�j�b�k�\�h�_�g�h�� �b�f�y��
�=�_�j�h�y�� �K�h�\�_�l�k�d�h�]�h�� �K�h�x�a�Z���� �e�_�l�q�b�d�Z-
�d�h�k�f�h�g�Z�\�l�Z�� �K�K�K�J���� �]�_�g�_�j�Z�e-
�i�h�e�d�h�\�g�b�d�Z�� �Z�\�b�Z�p�b�b�� �=�_�j�f�Z�g�Z��
�K�l�_�i�Z�g�h�\�b�q�Z���L�b�l�h�\�Z. 
�K�_�]�h�^�g�y�� �F�m�a�_�c�� �d�h�k�f�h�g�Z�\�l�b�d�b��
�b�f�_�g�b�� �=���K���� �L�b�l�h�\�Z�� �² �w�l�h�� ������
�w�d�k�i�h�a�b�p�b�c���� �b�e�e�x�k�l�j�b�j�m�x�s�b�o��
�b�k�l�h�j�b�x�� �©�D�h�j�i�m�k�Z�ª�� �b�� �_�]�h�� �\�d�e�Z�^�� �\��
�h�k�\�h�_�g�b�_���d�h�k�f�h�k�Z���g�Z���n�h�g�_���b�k�l�h�j�b�b����
�h�l�� �i�_�j�\�u�o�� �i�y�l�b�e�_�l�h�d�� ��������-�o�� �^�h��
�g�Z�k�l�h�y�s�_�]�h�� �\�j�_�f�_�g�b���� �G�Z�� �k�l�_�g�^�Z�o-
�\�b�l�j�b�g�Z�o���� �i�j�_�^�k�l�Z�\�e�_�g�h���[�h�e�_�_�� ��������
�w�d�k�i�h�g�Z�l�h�\���� �f�g�h�]�b�_�� �b�a�� �d�h�l�h�j�u�o��
�i�h�b�k�l�b�g�_���m�g�b�d�Z�e�v�g�u�����W�l�h���g�h�k�b�f�u�c��
�Z�\�Z�j�b�c�g�u�c���a�Z�i�Z�k���� �d�h�l�h�j�u�c�� �b�f�_�e�k�y��
�m�� �d�h�k�f�h�g�Z�\�l�h�\�� �X���:���� �=�Z�]�Z�j�b�g�Z�� �b��
�=���K���� �L�b�l�h�\�Z�� �i�j�b���i�h�e�_�l�Z�o�� �\�� �d�h�k�f�h�k��
������������ �]������ �^�_�c�k�l�\�m�x�s�Z�y��
�f�_�^�b�p�b�g�k�d�Z�y�� �Z�i�i�Z�j�Z�l�m�j�Z�� �^�e�y��
�h�[�k�e�_�^�h�\�Z�g�b�y�� �d�h�k�f�h�g�Z�\�l�h�\�� �g�Z��
�[�h�j�l�m�� �h�j�[�b�l�Z�e�v�g�h�c�� �k�l�Z�g�p�b�b��
�©�K�Z�e�x�l�ª���� �g�Z�[�h�j�� �i�b�s�b�� �b�� �k�j�_�^�k�l�\�Z��
�]�b�]�b�_�g�u�� �d�h�k�f�h�g�Z�\�l�h�\���� �b�o�� �e�b�q�g�u�_��
�\�_�s�b�� �² �g�Z�i�j�b�f�_�j�� �f�m�g�^�b�j�u�� �=���K����
�L�b�l�h�\�Z���� �=���=���� �G�_�e�x�[�h�\�Z���� �<�� �a�Z�e�_����
�i�h�k�\�y�s�_�g�g�h�f�� �b�k�l�h�j�b�b���� �i�h�f�b�f�h��
�w�d�k�i�h�g�Z�l�h�\�� �\�h�_�g�g�h�c�� �l�_�f�Z�l�b�d�b����
�j�Z�a�f�_�s�_�g�Z�� �i�j�h�^�m�d�p�b�y�� �I�H��
�©�D�h�j�i�m�k�ª�� �^�e�y�� �g�m�`�^�� �h�l�_�q�_�k�l�\�_�g�g�h�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���� �d�h�f�Z�g�^�g�u�_��
�]�b�j�h�k�d�h�i�b�q�_�k�d�b�_�� �i�j�b�[�h�j�u�� �i�_�j�\�u�o��
�h�l�_�q�_�k�l�\�_�g�g�u�o�� �j�Z�d�_�l�� ������������ �]��������
�i�j�b�[�h�j�u�� �m�i�j�Z�\�e�_�g�b�y�� �d�h�k�f�b�q�_�k�d�b�o��
�d�h�j�Z�[�e�_�c�� �©�K�h�x�a�ª���� �©�I�j�h�]�j�_�k�k�ª��

http://korpus64.r
u/ 

410019, 
 �]�����K�Z�j�Z�l�h�\, 

 �m�e�����H�k�b�i�h�\�Z�����^������ 



�j�Z�a�j�Z�[�h�l�d�b�� �d�h�g�k�l�j�m�d�l�h�j�k�d�h�]�h��
�[�x�j�h�� �h�[�t�_�^�b�g�_�g�b�y���� �K�j�_�^�b��
�w�d�k�i�h�g�Z�l�h�\�� �² �[�h�e�_�_�� ��������
�n�h�l�h�]�j�Z�n�b�c�� �e�_�l�q�b�d�h�\-
�d�h�k�f�h�g�Z�\�l�h�\���� �a�g�Z�f�_�g�b�l�u�c�� �©�d�e�x�q��
�g�Z�� �k�l�Z�j�l�ª�� �k�� �d�h�j�Z�[�e�y�� �©�<�h�k�l�h�d�ª����
�a�g�Z�f�_�g�Z�� �a�Z�� �l�j�m�^�h�\�u�_�� �a�Z�k�e�m�]�b��
�i�j�_�^�i�j�b�y�l�b�y���� 
 

20.  

 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b���H�:�H��
�©�G�I�I�� �D�I���©�D�\�Z�g�l�ª�� 

�F�m�a�_�c��
�d�h�k�f�h�g�Z�\�l�b�d�b��
�G�I�I�� �D�I���©�D�\�Z�g�l�ª�� 

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

https://nppkpkva
nt.ru/nok-
vertikal/ 

344091,  
�]�����J�h�k�l�h�\-�g�Z-�>�h�g�m����
�i�j�h�k�i�_�d�l���K�l�Z�q�d�b���� 

�^�������������������������� 



21.  

 

�F�m�a�_�c���d�h�k�f�b�q�_�k�d�h�c��
�[�b�h�e�h�]�b�b���b��
�f�_�^�b�p�b�g�u���N�=�;�M�G��
�©�=�G�P�� �J�N���B�F�;�I��
�J�:�G�ª 

�F�m�a�_�c��
�d�h�k�f�b�q�_�k�d�h�c��
�[�b�h�e�h�]�b�b���b��
�f�_�^�b�p�b�g�u���B�F�;�I��
�J�:�G 

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

http://www.imb
p.ru/ 

123007, 
 �]�����F�h�k�d�\�Z����

�O�h�j�h�r�_�\�k�d�h�_��
�r�h�k�k�_���� �^���������Z 



�J�h�k�d�h�k�f�h�k�Z�� �b�� �J�h�k�k�b�c�k�d�h�c��
�Z�d�Z�^�_�f�b�b�� �g�Z�m�d�� �k�� �r�b�j�h�d�b�f��
�f�_�`�^�m�g�Z�j�h�^�g�u�f�� �m�q�Z�k�l�b�_�f�� �\�����������±
���������� �]�]���� �I�h�f�b�f�h�� �w�l�h�]�h���� �\�� �B�F�;�I��
�k�h�a�^�Z�g�u�� �^�\�Z�� �f�_�f�h�j�b�Z�e�v�g�u�o��
�d�Z�[�b�g�_�l�Z���� �]�^�_�� �[�_�j�_�`�g�h�� �o�j�Z�g�y�l�k�y��
�i�Z�f�y�l�g�u�_���\�_�s�b�� �b���^�h�d�m�f�_�g�l�u�� �^�\�m�o��
�\�u�^�Z�x�s�b�o�k�y�� �^�_�y�l�_�e�_�c��
�d�h�k�f�b�q�_�k�d�h�c�� �[�b�h�e�h�]�b�b�� �b��
�f�_�^�b�p�b�g�u���� �\�h�a�]�e�Z�\�e�y�\�r�b�o�� �j�Z�g�_�_��
�b�g�k�l�b�l�m�l���� �² �Z�d�Z�^�_�f�b�d�Z�� �<���<����
�I�Z�j�b�g�Z���b���Z�d�Z�^�_�f�b�d�Z�� �H���=�����=�Z�a�_�g�d�h�� 

22.  

 

�F�m�a�_�c���b��
�\�u�k�l�Z�\�h�q�g�u�c���p�_�g�l�j��
�N�=�;�M�G���©�B�D�B��
�J�:�G�ª  

�F�m�a�_�c���b��
�\�u�k�l�Z�\�h�q�g�u�c��
�p�_�g�l�j���B�D�B���J�:�G�� 

�W�d�k�i�h�a�b�p�b�y���� �i�j�_�^�k�l�Z�\�e�y�x�s�Z�y��
�b�k�l�h�j�b�x�� �b�� �^�h�k�l�b�`�_�g�b�y��
�n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�c�� �d�h�k�f�b�q�_�k�d�h�c��
�g�Z�m�d�b�� �b�� �l�_�o�g�b�d�b�� �\�� �i�h�i�m�e�y�j�g�h�c��
�n�h�j�f�_���� �i�h�k�\�y�s�_�g�Z�� �g�Z�b�[�h�e�_�_��
�\�Z�`�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f�� �g�Z�m�q�g�u�o��
�b�k�k�e�_�^�h�\�Z�g�b�c�� �\�� �d�h�k�f�h�k�_����
�i�j�b�[�h�j�Z�f���� �k�� �i�h�f�h�s�v�x�� �d�h�l�h�j�u�o��
�i�h�e�m�q�_�g�u�� �w�l�b���j�_�a�m�e�v�l�Z�l�u���� �Z�� �l�Z�d�`�_��
�g�Z�k�l�h�y�s�b�f�� �b�� �i�_�j�k�i�_�d�l�b�\�g�u�f��
�i�j�h�_�d�l�Z�f�� �j�h�k�k�b�c�k�d�b�o�� �g�Z�m�q�g�u�o��
�f�b�k�k�b�c���� �K�j�_�^�b�� �w�d�k�i�h�g�Z�l�h�\��
�\�u�k�l�Z�\�h�q�g�h�]�h�� �p�_�g�l�j�Z�� �² �f�Z�d�_�l��
�©�E�m�g�h�o�h�^�Z�±���ª���� �f�Z�d�_�l�� �f�Z�j�k�h�o�h�^�Z����
�j�Z�k�i�h�e�h�`�_�g�g�u�c�� �g�Z�� �k�i�_�p�b�Z�e�v�g�h�f��
�i�h�e�b�]�h�g�_�� �k�� �b�f�b�l�Z�p�b�_�c���m�k�e�h�\�b�c�� �g�Z��
�F�Z�j�k�_���� �e�_�l�g�u�c�� �h�[�j�Z�a�_�p�� �Z�w�j�h�k�l�Z�l�Z����
�^�j�_�c�n�h�\�Z�\�r�_�]�h�� �\�� �Z�l�f�h�k�n�_�j�_��
�<�_�g�_�j�u�� �\�� �o�h�^�_�� �j�_�Z�e�b�a�Z�p�b�b��
�f�_�`�^�m�g�Z�j�h�^�g�h�]�h�� �i�j�h�_�d�l�Z�� ���������� �]����
�<�?�=�:���� �h�[�j�Z�a�p�u�� �d�h�k�f�b�q�_�k�d�b�o��
�i�j�b�[�h�j�h�\�����k�h�a�^�Z�g�g�u�o���j�h�k�k�b�c�k�d�b�f�b��
�k�i�_�p�b�Z�e�b�k�l�Z�f�b���� �f�Z�d�_�l�u��
�d�h�k�f�b�q�_�k�d�b�o�� �Z�i�i�Z�j�Z�l�h�\���� �d�h�l�h�j�u�_��

http://www.iki.r
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117997, 
�]�����F�h�k�d�\�Z�� 

�m�e�����I�j�h�n�k�h�x�a�g�Z�y, 
�^�� 84/32, 



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

23.  

 

�F�m�a�_�c�g�u�c��
�d�h�f�i�e�_�d�k 
�:�H���©�<�I�D�� �©�G�I�H��
�f�Z�r�b�g�h�k�l�j�h�_�g�b�y�ª 

�F�m�a�_�c�g�u�c��
�d�h�f�i�e�_�d�k �G�I�H��
�f�Z�r�b�g�h�k�l�j�h�_�g�b�y 

�W�d�k�i�h�a�b�p�b�y�� �F�m�a�_�c�g�h�]�h�� �d�h�f�i�e�_�d�k�Z��
�b�f�_�_�l���l�j�b���j�Z�a�^�_�e�Z�� 
������ �F�_�f�h�j�b�Z�e�v�g�u�c�� �d�Z�[�b�g�_�l-�f�m�a�_�c��
�h�k�g�h�\�Z�l�_�e�y�� �b�� �i�_�j�\�h�]�h��
�j�m�d�h�\�h�^�b�l�_�e�y���G�I�H���<���G�����Q�_�e�h�f�_�y�����\��
�d�h�l�h�j�h�f�� �g�_�� �l�h�e�v�d�h�� �k�h�o�j�Z�g�_�g��
�b�g�l�_�j�v�_�j�� �b�� �j�Z�[�h�q�Z�y�� �h�[�k�l�Z�g�h�\�d�Z��
���������� �]������ �g�h�� �b�� �b�f�_�_�l�k�y�� �\�h�k�d�h�\�Z�y��
�n�b�]�m�j�Z�� �k�Z�f�h�]�h�� �<�e�Z�^�b�f�b�j�Z��
�G�b�d�h�e�Z�_�\�b�q�Z���� �<�� �m�x�l�g�h�f�� �d�b�g�h�a�Z�e�_��
�d�Z�[�b�g�_�l�Z-�f�m�a�_�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l�k�y��
�n�b�e�v�f�u���� �i�h�k�\�y�s�_�g�g�u�_��
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�]�_�g�_�j�Z�e�v�g�h�f�m�� �d�h�g�k�l�j�m�d�l�h�j�m�� �b�� �_�]�h��
�\�d�e�Z�^�m�� �\�� �^�_�e�h�� �m�d�j�_�i�e�_�g�b�y��
�h�[�h�j�h�g�h�k�i�h�k�h�[�g�h�k�l�b�� �g�Z�r�_�c��
�k�l�j�Z�g�u���� 
������ �<�� �w�d�k�i�h�a�b�p�b�x���F�m�a�_�y�� �b�k�l�h�j�b�b���b��
�^�h�k�l�b�`�_�g�b�c�� �i�j�_�^�i�j�b�y�l�b�y��
�\�d�e�x�q�_�g�u���\�k�_���k�h�a�^�Z�g�g�u�_���a�Z�������� �e�_�l��
�k�m�s�_�k�l�\�h�\�Z�g�b�y�� �n�b�j�f�u�� �h�[�j�Z�a�p�u��
�j�Z�d�_�l�g�h�c�� �b�� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b���� �G�Z�� �k�l�_�g�^�Z�o�� �j�Z�a�^�_�e�Z�� �\ 
�\�b�l�j�b�g�Z�o�� �j�Z�a�f�_�s�_�g�u�� �Z�j�o�b�\�g�u�_��
�^�h�d�m�f�_�g�l�u���� �n�h�l�h�]�j�Z�n�b�b���� �d�j�Z�l�d�b�_��
�b�k�l�h�j�b�q�_�k�d�b�_���k�i�j�Z�\�d�b�����m�g�b�d�Z�e�v�g�u�_��
�w�d�k�i�h�g�Z�l�u���� �h�l�g�h�k�y�s�b�_�k�y�� �d��
�j�Z�a�e�b�q�g�u�f�� �b�k�l�h�j�b�q�_�k�d�b�f��
�i�_�j�b�h�^�Z�f�����M�g�b�d�Z�e�v�g�u�_���w�d�k�i�h�g�Z�l�u����
�k�j�_�^�b�� �d�h�l�h�j�u�o�� �i�_�j�b�k�d�h�i��
�i�b�e�h�l�b�j�m�_�f�h�c�� �k�l�Z�g�p�b�b�� �©�:�e�f�Z�a�ª����
�d�h�k�f�b�q�_�k�d�h�_�� �d�j�_�k�e�h�� �©�D�Z�a�[�_�d�ª����
�k�d�Z�n�Z�g�^�j�� �d�h�k�f�h�g�Z�\�l�Z���� �k�_�d�j�_�l�g�u�_��
�^�h�d�m�f�_�g�l�u���� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\��
�h�k�g�h�\�g�u�o�� �l�_�f�Z�l�b�q�_�k�d�b�o�� �j�Z�a�^�_�e�Z�o��
�f�m�a�_�y���� �<�� �j�Z�a�^�_�e�_�� �©�D�j�u�e�Z�l�u�_��
�j�Z�d�_�l�u�ª���² �f�h�^�_�e�b���d�j�u�e�Z�l�u�o���j�Z�d�_�l��
�j�Z�a�e�b�q�g�h�]�h�� �g�Z�a�g�Z�q�_�g�b�y���� �Z�� �l�Z�d�`�_, 
�f�Z�k�r�l�Z�[�g�u�_�� �f�Z�d�_�l�u�� �g�h�k�b�l�_�e�_�c��
�w�l�b�o�� �j�Z�d�_�l. �<�� �j�Z�a�^�_�e�_��
�©�D�h�k�f�b�q�_�k�d�b�_�� �k�b�k�l�_�f�u�ª��
�i�j�_�^�k�l�Z�\�e�_�g�u���f�h�^�_�e�b���d�h�k�f�b�q�_�k�d�b�o��
�Z�i�i�Z�j�Z�l�h�\�����h�l���i�_�j�\�u�o���j�Z�d�_�l�h�i�e�Z�g�h�\��
�²  �^�h�� �k�h�\�j�_�f�_�g�g�u�o�� �k�b�k�l�_�f��
�a�h�g�^�b�j�h�\�Z�g�b�y���A�_�f�e�b�����h�l�� �Z�i�i�Z�j�Z�l�h�\��
�^�e�y�� �\�u�k�Z�^�d�b�� �g�Z�� �E�m�g�m�� �^�h��
�i�b�e�h�l�b�j�m�_�f�u�o�� �h�j�[�b�l�Z�e�v�g�u�o��
�k�l�Z�g�p�b�c���� �J�Z�a�^�_�e�� �©�;�Z�e�e�b�k�l�b�q�_�k�d�b�_��
�j�Z�d�_�l�u�ª�� �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y�� �f�h�^�_�e�b��



�i�_�j�\�h�c�� �m�g�b�\�_�j�k�Z�e�v�g�h�c�� �F�;�J�� �M�J�±
���������� �f�Z�k�k�h�\�u�o�� �F�;�J���� �j�Z�d�_�l-
�g�h�k�b�l�_�e�_�c�� �² �l�y�`�_�e�h�c�� �M�J�±�������D��
�©�I�j�h�l�h�g�ª�� �b�� �k�\�_�j�o�l�y�`�_�e�h�c�� �M�J�±700 
�b���f�g�h�]�h�_�� �^�j�m�]�h�_���� �:�� �\���j�Z�a�^�_�e�_�� �©�A�Z�e��
�k�e�Z�\�u�ª�� �i�h�d�Z�a�Z�g�u�� �g�Z�]�j�Z�^�u��
�i�j�_�^�i�j�b�y�l�b�y�� �b�� �_�]�h�� �k�h�l�j�m�^�g�b�d�h�\����
�b�g�n�h�j�f�Z�p�b�y�� �h�� �f�g�h�]�h�]�j�Z�g�g�h�c��
�`�b�a�g�b���d�h�e�e�_�d�l�b�\�Z���� 
3. �<�� �>�_�f�h�g�k�l�j�Z�p�b�h�g�g�h�f�� �a�Z�e�_��
�j�Z�d�_�l�g�h�c�� �b�� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b�� �i�j�_�^�k�l�Z�\�e�_�g�u��
�i�h�e�g�h�f�Z�k�r�l�Z�[�g�u�_�� �h�[�j�Z�a�p�u��
�b�a�^�_�e�b�c���� �j�Z�a�j�Z�[�h�l�Z�g�g�u�o�� �g�Z��
�i�j�_�^�i�j�b�y�l�b�b�� �a�Z�� ������ �e�_�l�� �_�]�h��
�k�m�s�_�k�l�\�h�\�Z�g�b�y���� �K�j�_�^�b�� �g�b�o����
�d�j�u�e�Z�l�u�_�� �j�Z�d�_�l�u�� �^�e�y�� �\�h�h�j�m�`�_�g�b�y��
�g�Z�^�\�h�^�g�u�o�� �d�h�j�Z�[�e�_�c���� �i�h�^�\�h�^�g�u�o��
�e�h�^�h�d���� �Z�\�b�Z�p�b�h�g�g�u�o�� �g�h�k�b�l�_�e�_�c�� �b��
�k�j�_�^�k�l�\�� �[�_�j�_�]�h�\�h�c�� �h�[�h�j�h�g�u����
�h�j�[�b�l�Z�e�v�g�u�_�� �k�l�Z�g�p�b�b�� �b��
�d�h�k�f�b�q�_�k�d�b�_�� �Z�i�i�Z�j�Z�l�u�� �\�h�_�g�g�h�]�h���b��
�g�Z�m�q�g�h�]�h�� �g�Z�a�g�Z�q�_�g�b�y�� �j�Z�d�_�l�Z-
�g�h�k�b�l�_�e�v�� �©�K�l�j�_�e�Z�ª���� �k�h�a�^�Z�g�g�Z�y�� �g�Z��
�[�Z�a�_�� �F�;�J�� �M�J�±�������G�� �M�L�L�O���� �Z�g�Z�e�h�]��
�i�b�e�h�l�b�j�m�_�f�h�c�� �k�l�Z�g�p�b�b���©�:�e�f�Z�a�ª�� �b��
�^�j�� 

24.  

 

�F�m�a�_�c���b�k�l�h�j�b�b�� 
�:�H���©�I�H���©�K�l�j�_�e�Z�ª 
 

�F�m�a�_�c���b�k�l�h�j�b�b�� 
�I�H���©�K�l�j�_�e�Z�ª 
 

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

 


