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�M�\�Z�`�Z�_�f�u�_��

�e�x�[�b�l�_�e�b���Z�k�l�j�h�g�h�f�b�b����
��

ʀʶʥʴʩʢʦʝ ʩʚʝʪʣʦʝ ʥʦʯʥʦʝ ʥʝʙʦ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ 
ʥʘʰʝʡ ʩʪʨʘʥʳ ʤʝʥʝʝ ʚʩʝʛʦ ʧʨʠʛʦʜʥʦ ʜʣʷ 
ʥʘʙʣʶʜʝʥʠʡ ʪʫʤʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʝ ʥʝ ʤʝʥʝʝ,  
�<�b�d�l�h�j�� �K�f�Z�]�b�g ʨʘʩʩʢʘʞʝʪ ʥʘʤ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ 
ʥʘʙʣʶʜʘʪʴ ʠʟ ʛʘʣʘʢʪʠʢ ʚ ʠʶʥʝ. �©�D�h�]�^�Z���\�u�^�Z�e�Z�k�v��
�h�^�g�Z���b�a���i�_�j�\�u�o���y�k�g�u�o���g�h�q�_�c�����i�j�b���i�h�f�h�s�b���g�h�\�u�o���d�Z�j�l��
�y�� �i�h�� �a�\�_�a�^�g�u�f�� �p�_�i�h�q�d�Z�f�� �h�l�u�k�d�Z�e�� �y�j�q�Z�c�r�m�x�� �i�Z�j�m��
�]�Z�e�Z�d�l�b�d�� �\�� �;�h�e�v�r�h�c�� �F�_�^�\�_�^�b�p�_���� �d�h�l�h�j�Z�y�� �b��
�i�j�h�b�a�\�_�e�Z�� �g�Z�� �f�_�g�y�� �g�_�b�a�]�e�Z�^�b�f�h�_�� �\�i�_�q�Z�l�e�_�g�b�_���� �<�h��
�i�_�j�\�u�o���� �w�l�h�� �[�u�e�b�� �©�g�Z�k�l�h�y�s�b�_�ª�� �h�[�t�_�d�l�u�� �]�e�m�[�h�d�h�]�h��
�d�h�k�f�h�k�Z���� �g�_�^�h�k�l�m�i�g�u�_�� �g�_�\�h�h�j�m�`�_�g�g�h�f�m�� �]�e�Z�a�m�� �b��
�h�[�u�q�g�u�f�� �k�f�_�j�l�g�u�f������ �\�� �h�l�e�b�q�b�_�� �h�l�� �l�_�o���� �q�l�h�� �y��
�g�Z�[�e�x�^�Z�e�� �^�h�� �l�h�c�� �i�h�j�u���� �L�m�f�Z�g�g�h�k�l�b�� �:�g�^�j�h�f�_�^�u�� �b��
�H�j�b�h�g�Z���� �Y�k�e�b���� �=�b�Z�^�u�� �b�� �I�e�_�y�^�u�� �b�� �^�Z�`�_�� �r�Z�j�h�\�h�_��
�k�d�h�i�e�_�g�b�_�� �\���=�_�j�d�m�e�_�k�_���f�h�`�g�h�� �[�u�e�h���m�\�b�^�_�l�v�� �l�_�f�g�h�c��
�[�_�a�e�m�g�g�h�c�� �g�h�q�v�x���� �F������ �k�_�^�v�f�h�c�� �a�\�_�a�^�g�h�c�� �\�_�e�b�q�b�g�u��
�e�_��̀b�l�� �\�g�_�� �i�j�_�^�_�e�h�\�� �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b��
�q�_�e�h�\�_�q�_�k�d�h�]�h�� �]�e�Z�a�Z���� �<�h���\�l�h�j�u�o���� �b�� �w�l�h�� �k�Z�f�h�_��
�]�e�Z�\�g�h�_�����d�Z�j�l�b�g�Z���w�l�h�c���i�Z�j�u���]�Z�e�Z�d�l�b�d�����g�Z�o�h�^�y�s�b�o�k�y��
�\�� �h�^�g�h�f�� �i�h�e�_�� �a�j�_�g�b�y���� �b�� �_�_�� �k�f�u�k�e�h�\�h�_�� �g�Z�i�h�e�g�_�g�b�_��
�[�u�e�b�� �\�u�r�_�� �\�k�_�o�� �f�h�b�o�� �h�`�b�^�Z�g�b�c�����>�Z�`�_�� �©�h�q�d�h�\�u�c�ª��
�l�_�e�_�k�d�h�i�� �i�h�a�\�h�e�b�e�� �j�Z�k�k�f�h�l�j�_�l�v�� �F������ �d�Z�d���h�\�Z�e�v�g�h�_��
�i�y�l�g�u�r�d�h���k���[�h�e�_�_���y�j�d�h�c���k�_�j�^�p�_�\�b�g�h�c�����Z���F�����������k�e�h�\�g�h��
�\�� �i�j�h�l�b�\�h�i�h�e�h�`�g�h�k�l�v�� �k�h�k�_�^�d�_������ �\�u�l�y�g�m�l�h�c��
�i�h�e�h�k�d�h�c���� �;�u�e�h�� �a�Z�f�_�l�g�h���� �q�l�h�� �g�_�i�j�Z�\�b�e�v�g�Z�y��
�]�Z�e�Z�d�l�b�d�Z���� �o�h�l�v�� �b�� �[�h�e�_�_�� �k�e�Z�[�Z�y���� �h�[�g�Z�j�m�`�b�\�Z�_�l�k�y��
�g�b�q�m�l�v���g�_���o�m�`�_���k�i�b�j�Z�e�v�g�h�c�����Z���\���q�_�f���l�h���^�Z�`�_���e�m�q�r�_��
���� �\�h�l�� �h�^�b�g�� �b�a�� �k�Z�f�u�o�� �y�j�d�b�o�� �i�j�b�f�_�j�h�\�� �\�� �j�Z�a�g�b�p�_��
�i�h�\�_�j�o�g�h�k�l�g�u�o�� �y�j�d�h�k�l�_�c���� �<�h�k�i�b�l�Z�g�g�u�c�� �g�Z�� �d�g�b�]�Z�o��
�A�b�]�_�e�y���� �y�� �a�g�Z�e���� �q�l�h�� �F������ �y�\�e�y�_�l�k�y�� �g�_�h�[�u�q�g�h�c����
���\�a�j�u�\�g�h�c�!�� �]�Z�e�Z�d�l�b�d�h�c���� �k�Z�f�� �`�_�� �\�a�j�u�\�� �k�h�k�l�h�y�e�k�y��
�g�_�k�d�h�e�v�d�h�� �f�b�e�e�b�h�g�h�\�� �e�_�l�� �g�Z�a�Z�^���� �G�h�� �q�l�h�� �l�Z�d�h�_��
�f�b�e�e�b�h�g���e�_�l���k���l�h�q�d�b���a�j�_�g�b�y���<�k�_�e�_�g�g�h�c�"���W�l�h���g�b���q�l�h��
�b�g�h�_���� �d�Z�d�� �h�^�b�g�� �^�_�g�v�� �^�e�y�� �q�_�e�h�\�_�d�Z���� �g�Z�o�h�^�y�s�_�]�h�k�y�� �\��
�j�Z�k�p�\�_�l�_�� �k�b�e���� �Z�� �l�h���� �q�l�h�� �D�h�k�f�h�k�� �k�_�c�q�Z�k�� �i�j�_�[�u�\�Z�_�l��
�b�f�_�g�g�h�� �\�� �l�Z�d�h�f�� �k�h�k�l�h�y�g�b�b���� �y�� �i�j�Z�d�l�b�q�_�k�d�b�� �m�\�_�j�_�g�ª����
ʇʦʣʥʦʩʪʴʶ ʩʪʘʪʴʶ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʠʶʥʴʩʢʦʤ 
ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè ʟʘ 2009 ʛʦʜ. ʅʝ ʩʤʦʪʨʷ 
ʥʘ ʜʘʚʥʦʩʪʴ ʧʫʙʣʠʢʘʮʠʠ, ʦʥʘ ʘʢʪʫʘʣʴʥʘ ʠ ʩʝʡʯʘʩ. 
ʅʘʙʣʶʜʘʡʪʝ, ʜʝʣʠʪʝʩʴ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʠ ʧʨʠʩʳʣʘʡʪʝ 
ʚʘʰʠ ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣ çʅʝʙʦʩʚʦʜè. 
 

Ясного неба и успешных наблюдений! 
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�H�[�e�h�`�d�Z�� M13: огромное шаровое 
 скопление в Геркулесе 
�K�W�W�S�������Z�Z�Z���D�V�W�U�R�Q�H�W���U�X���G�E���D�S�R�G���K�W�P�O�� 
 

 
ɺ 1716 ʛʦʜʫ ʘʥʛʣʠʡʩʢʠʡ ʘʩʪʨʦʥʦʤ ʕʜʤʦʥʜ ɻʘʣʣʝʡ ʦʪʤʝʪʠʣ: "ʕʪʦ 
ʤʘʣʝʥʴʢʦʝ ʧʷʪʥʳʰʢʦ, ʠ ʝʛʦ ʤʦʞʥʦ ʨʘʟʛʣʷʜʝʪʴ ʥʝʚʦʦʨʫʞʝʥʥʳʤ 
ʛʣʘʟʦʤ, ʢʦʛʜʘ ʥʝʙʦ ʙʝʟʦʙʣʘʯʥʦ ʠ ʧʨʦʟʨʘʯʥʦ ʠ ʥʘ ʥʝʤ ʥʝʪ ʃʫʥʳ". 
ʂʦʥʝʯʥʦ, ʩʝʡʯʘʩ M13 ʩʯʠʪʘʝʪʩʷ ʦʛʨʦʤʥʳʤ ʰʘʨʦʚʳʤ ʩʢʦʧʣʝʥʠʝʤ, 
ʦʜʥʠʤ ʠʟ ʷʨʯʘʡʰʠʭ ʰʘʨʦʚʳʭ ʟʚʝʟʜʥʳʭ ʩʢʦʧʣʝʥʠʡ ʥʘ ʩʝʚʝʨʥʦʤ 
ʥʝʙʝ. ʅʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʦʜʦʙʥʳʭ ʧʦʢʘʟʘʥʥʦʤʫ 
ʟʜʝʩʴ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʦʪʥʠ ʪʳʩʷʯ ʟʚʝʟʜ ʵʪʦʛʦ ʚʝʣʠʢʦʣʝʧʥʦʛʦ 
ʩʢʦʧʣʝʥʠʷ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʪʦʨʦʛʦ ï 25 ʪʳʩʷʯ ʩʚʝʪʦʚʳʭ ʣʝʪ. 
ɿʚʝʟʜʳ ʩʢʦʧʣʝʥʠʷ ʪʝʩʥʷʪʩʷ ʚ ʦʙʣʘʩʪʠ ʜʠʘʤʝʪʨʦʤ 150 ʩʚʝʪʦʚʳʭ 
ʣʝʪ, ʘ ʚʙʣʠʟʠ ʷʜʨʘ ʩʢʦʧʣʝʥʠʷ ʚ ʢʫʙʝ ʩʦ ʩʪʦʨʦʥʦʡ ʚ ʪʨʠ ʩʚʝʪʦʚʳʭ 
ʛʦʜʘ ʤʦʛʫʪ ʧʦʤʝʱʘʪʴʩʷ ʜʦ ʩʪʘ ʟʚʝʟʜ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʙʣʠʞʘʡʰʘʷ ʢ 
ʉʦʣʥʮʫ ʟʚʝʟʜʘ ʫʜʘʣʝʥʘ ʦʪ ʥʘʩ ʥʘ 4 ʩʚʝʪʦʚʳʭ ʛʦʜʘ. ʕʪʦ ʯʝʪʢʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʝʡ, ʠ ʥʘ ʥʝʤ 
ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʢʘʢ ʧʣʦʪʥʦʝ ʷʜʨʦ ʩʢʦʧʣʝʥʠʷ, ʪʘʢ ʠ ʝʛʦ ʚʥʝʰʥʠʝ 
ʯʘʩʪʠ. ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʧʦʧʘʜʘʶʪ ʠ ʜʘʣʝʢʠʝ 
ʛʘʣʘʢʪʠʢʠ, ʚʢʣʶʯʘʷ NGC 6207 ʚʥʠʟʫ ʩʧʨʘʚʘ. 
 
�:�\�l�h�j�u���b���i�j�Z�\�Z����ʄʘʨʪʠʥ ɼʶʬʫʨ 
�I�_�j�_�\�h�^����ɼ.ʖ. ʎʚʝʪʢʦʚ

�Ó���ý�ú�í�ø���ñ�ø�����ø���î�õ�ÿ�ò�ø�ò�ö���í�þ�ÿ�ý�û�ú�û�ù�õ�õ���©�Ú�ò�î�û�þ�ï�û�ñ�ª��
�B�a�^�Z�_�l�k�y���k���h�d�l�y�[�j�y�������������]�h�^�Z ʚ ʩʝʨʠʠ çɸʩʪʨʦʙʠʙʣʠʦʪʝʢʘè (ɸʩʪʨʦʂɸ) 
ɻʣ. ʨʝʜʘʢʪʦʨ, ʠʟʜʘʪʝʣʴ: �D�h�a�e�h�\�k�d�b�c���:���G. (http://moscowaleks.narod.ru - çɻʘʣʘʢʪʠʢʘè, http://astrogalaxy.ru - çɸʩʪʨʦʛʘʣʘʢʪʠʢʘè) 
                                                                                                                                                       ʩʘʡʪʳ ʩʦʟʜʘʥʳ  ʨʝʜʘʢʪʦʨʦʤ  ʞʫʨʥʘʣʘ ʩʦʚʤʝʩʪʥʦ ʩ ɸʣʝʢʩʘʥʜʨʦʤ ʂʨʝʤʝʥʯʫʮʢʠʤ) 
ʆʙʣʦʞʢʘ: �G�����>�_�f�b�g, ʢʦʨʨʝʢʪʦʨ �K�����;�_�e�y�d�h�\  stgal@mail.ru  (ʥʘ ʵʪʦʪ ʘʜʨʝʩ ʤʦʞʥʦ ʧʨʠʩʳʣʘʪʴ ʩʪʘʪʴʠ)               
ɺ ʨʘʙʦʪʝ ʥʘʜ ʞʫʨʥʘʣʦʤ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚʩʝ ʞʝʣʘʶʱʠʝ  �E�:���J�h�k�k�b�b���b���K�G�= 
ɺʝʙ-ʨʝʩʫʨʩ ʞʫʨʥʘʣʘ: http://www.astronet.ru/db/author/11506 , ʧʦʯʪʘ ʞʫʨʥʘʣʘ: stgal@mail.ru  
ʊʝʤʘ ʞʫʨʥʘʣʘ ʥʘ ɸʩʪʨʦʬʦʨʫʤʝ - http://www.astronomy.ru/forum/index.php/topic,19722.0.html 
ɺʝʙ-ʩʘʡʪʳ: http://astronet.ru, http://astrogalaxy.ru, http://astro.websib.ru, http://ivmk.net/lithos-astro.htm�� 
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���������l�u�k�y�q���e�_�l���g�Z�a�Z�^���\���:�g�l�Z�j�d�l�b�^�_��
�m�i�Z�e���d�j�m�i�g�u�c���f�_�l�_�h�j�b�l��

 
 
�J�b�k���� ������ �F�b�d�j�h�n�h�l�h�]�j�Z�n�b�b�� �k�n�_�j�m�e�� �b�f�i�Z�d�l�g�h�]�h��
�i�j�h�b�k�o�h�`�^�_�g�b�y�� �b�a�� �j�Z�c�h�g�Z�� �]�h�j�� �K�z�j���J�h�g�^�Z�g�_�� �\��
�<�h�k�l�h�q�g�h�c�� �:�g�l�Z�j�d�l�b�^�_���� �N�h�l�h�� �K�d�h�l�l�Z�� �I�_�l�_�j�k�h�g�Z��
���6�F�R�W�W���3�H�W�H�U�V�R�Q�����k���k�Z�c�l�Z���N�H�Q�W���D�F���X�N��
 
ʆʧʣʘʚʣʝʥʥʳʝ ʯʘʩʪʠʮʳ ʚʥʝʟʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, 
ʩʦʙʨʘʥʥʳʝ ʫʯʝʥʳʤʠ ʚ ɺʦʩʪʦʯʥʦʡ ɸʥʪʘʨʢʪʠʜʝ, 
ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʤʝʨʥʦ 430 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ 
ʟʜʝʩʴ ʧʨʦʠʟʦʰʣʦ ʧʘʜʝʥʠʝ ʢʨʫʧʥʦʛʦ ʤʝʪʝʦʨʠʪʘ ʠʣʠ 
ʘʩʪʝʨʦʠʜʘ, ʢʦʪʦʨʳʡ ʥʝ ʦʩʪʘʚʠʣ ʧʦʩʣʝ ʩʝʙʷ ʢʨʘʪʝʨʘ, 
ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʧʦʪʦʢ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʝʱʝ ʥʘ ʧʦʜʣʝʪʝ ʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʤʧʘʢʪʥʦʝ ʪʝʣʦ ʧʝʨʝʩʪʘʣʦ 
ʩʫʱʝʩʪʚʦʚʘʪʴ ʝʱʝ ʚ ʘʪʤʦʩʬʝʨʝ, ʩʠʣʘ ʫʜʘʨʥʦʛʦ 
ʩʦʙʳʪʠʷ, ʧʦ ʦʮʝʥʢʘʤ ʘʚʪʦʨʦʚ, ʧʨʝʚʦʩʭʦʜʠʣʘ ʧʘʜʝʥʠʝ 
ʊʫʥʛʫʩʩʢʦʛʦ ʤʝʪʝʦʨʠʪʘ. ɽʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 
ʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʘʢʦʛʦ ʨʦʜʘ çʧʨʦʤʝʞʫʪʦʯʥʳʝè 
ʠʤʧʘʢʪʥʳʝ ʩʦʙʳʪʠʷ (ʚ ʢʦʪʦʨʳʭ ʫʜʘʨʥʦʝ ʪʝʣʦ ʥʝ 
ʫʩʧʝʚʘʝʪ ʧʦʣʥʦʩʪʴʶ ʩʛʦʨʝʪʴ ʚ ʘʪʤʦʩʬʝʨʝ, ʥʦ ʠ ʥʝ 
ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚ çʪʚʝʨʜʦʡè ʬʦʨʤʝ) 
ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʢʘʤ ʜʦʩʪʘʪʦʯʥʦ 
ʯʘʩʪʦ (ʨʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʣʝʪ), ʘ ʫʱʝʨʙ ʦʪ ʥʠʭ, 
ʧʦʧʘʜʠ ʠʤʧʘʢʪ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʝ ʤʝʩʪʦ, ʙʫʜʝʪ 
ʢʦʣʦʩʩʘʣʴʥʳʤ. ʆʧʠʩʘʥʥʘʷ ʥʘʭʦʜʢʘ ʜʘʝʪ ʫʯʝʥʳʤ 
ʷʚʥʦʝ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, ʢʘʢ ʠʩʢʘʪʴ ʩʣʝʜʳ ʪʘʢʠʭ 
çʙʝʩʩʣʝʜʥʳʭè ʧʘʜʝʥʠʡ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ. 
 
ʂʨʫʧʥʳʝ ʠʤʧʘʢʪʥʳʝ ʩʦʙʳʪʠʷ ð ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ 
ɿʝʤʣʝʡ ʘʩʪʝʨʦʠʜʦʚ ʠʣʠ ʙʦʣʴʰʠʭ ʤʝʪʝʦʨʠʪʦʚ ð 
ʦʩʪʘʚʣʷʶʪ ʧʦʩʣʝ ʩʝʙʷ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʚ ʚʠʜʝ ʫʜʘʨʥʳʭ 
ʢʨʘʪʝʨʦʚ ʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ 
ʭʘʨʘʢʪʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ð ʢʦʥʫʩʦʚ ʜʨʦʙʣʝʥʠʷ ʠ 
ʚʳʙʨʦʩʘ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʩʦʙʳʭ ʫʜʘʨʥʦ-
ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʠʤʧʘʢʪʠʪʦʚ), ʤʠʥʝʨʘʣʦʚ 
ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʫʜʘʨʥʳʭ ʘʣʤʘʟʦʚ ʠʣʠ 
ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ ʢʨʝʤʥʝʟʝʤʘ ð 
ʢʦʵʩʠʪʘ ʠ ʩʪʠʰʦʚʠʪʘ, ʘ ʪʘʢʞʝ ʪʝʢʪʠʪʦʚ ʠ 
ʤʠʢʨʦʪʝʢʪʠʪʦʚ ð ʢʫʩʦʯʢʦʚ ʦʧʣʘʚʣʝʥʥʦʛʦ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʪʝʢʣʘ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 

ʧʝʨʝʧʣʘʚʣʝʥʠʠ ʚʳʙʨʦʰʝʥʥʦʛʦ ʚ ʘʪʤʦʩʬʝʨʫ 
ʤʘʪʝʨʠʘʣʘ ʟʝʤʥʳʭ ʧʦʨʦʜ, ʚʳʙʠʪʦʛʦ ʠʟ ʚʦʨʦʥʢʠ 
ʢʨʘʪʝʨʘ (ʧʦʜʨʦʙʥʝʝ ʦ ʪʝʢʪʠʪʘʭ ʩʤ. ʥʦʚʦʩʪʴ ʅʘʡʜʝʥ 

ʠʩʪʦʯʥʠʢ ʘʚʩʪʨʘʣʠʡʩʢʠʭ 
ʪʝʢʪʠʪʦʚ ð ʢʨʫʧʥʝʡʰʠʡ ʟʘ 
ʧʦʩʣʝʜʥʠʡ ʤʠʣʣʠʦʥ ʣʝʪ 
ʤʝʪʝʦʨʠʪʥʳʡ ʢʨʘʪʝʨ, 
çʕʣʝʤʝʥʪʳè, 20.01.2020). 
 
ʅʘʤʥʦʛʦ ʩʣʦʞʥʝʝ ʚʳʷʚʠʪʴ 
ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʣʝʪʦʧʠʩʠ 
ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʦʙʳʪʠʷ. 
ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʤʝʪʝʦʨʠʪʳ 
ʨʘʟʤʝʨʦʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 
ʜʝʩʷʪʢʦʚ ʜʦ 150 ʤʝʪʨʦʚ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʥʦʩʪʴʶ 
ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʚʭʦʜʝ ʚ 
ʘʪʤʦʩʬʝʨʫ, ʘ ʠʭ ʬʨʘʛʤʝʥʪʳ 
ʠʩʧʘʨʷʶʪʩʷ. ʏʘʩʪʦ ʵʪʦʪ 
ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ 
ʙʳʩʪʨʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʚʦʟʜʫʰʥʦʤʫ ʚʟʨʳʚʫ ʥʘ 
ʤʘʣʦʡ ʚʳʩʦʪʝ, ʦʙʳʯʥʦ 
ʩʦʧʨʦʚʦʞʜʘʝʤʦʤʫ ʫʜʘʨʥʦʡ 
ʚʦʣʥʦʡ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ 
ʩʣʫʯʘʝ ʊʫʥʛʫʩʩʢʦʛʦ 
ʤʝʪʝʦʨʠʪʘ ʚ 1908 ʛʦʜʫ ʠ 
ʏʝʣʷʙʠʥʩʢʦʛʦ ʤʝʪʝʦʨʠʪʘ ʚ 

2013 ʛʦʜʫ. 
 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʦʮʝʥʢʘʤ ʫʯʝʥʳʭ ʢʨʫʧʥʳʝ 
ʚʦʟʜʫʰʥʳʝ ʚʟʨʳʚʳ ʧʨʦʠʩʭʦʜʷʪ ʛʦʨʘʟʜʦ ʯʘʱʝ, ʯʝʤ 
ʦʙʨʘʟʫʶʱʠʝ ʢʨʘʪʝʨʳ ʫʜʘʨʳ ʤʝʪʝʦʨʠʪʦʚ, ð 
ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ 100ï10 000 ʣʝʪ ð ʥʘʡʪʠ ʠʭ 
ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦʯʝʥʴ ʪʨʫʜʥʦ, ʚʝʜʴ ʦʪ ʥʠʭ ʦʩʪʘʶʪʩʷ 
ʪʦʣʴʢʦ ʤʝʣʴʯʘʡʰʠʝ ʦʧʣʘʚʣʝʥʥʳʝ ʯʘʩʪʠʮʳ 
ʚʥʝʟʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʤʠʢʨʦʥʥʦʛʦ ʨʘʟʤʝʨʘ, 
ʨʘʩʩʝʷʥʥʳʝ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʠ ʟʝʤʥʳʭ ʧʦʨʦʜʘʭ. 
ʆʜʥʦ ʠʟ ʥʝʤʥʦʛʠʭ ʤʝʩʪ, ʛʜʝ ʪʘʢʠʝ ʤʠʢʨʦʯʘʩʪʠʮʳ 
ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʜʣʷ 
ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʫʯʝʥʠʷ, ð ʣʝʜʥʠʢʦʚʳʡ ʱʠʪ 
ɸʥʪʘʨʢʪʠʜʳ. 
 
ʅʝʜʘʚʥʦ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʛʨʫʧʧʘ ʛʝʦʣʦʛʦʚ ʠ 
ʧʣʘʥʝʪʦʣʦʛʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʘ ʄʘʪʠʘʩʘ 
ʚʘʥ ɻʠʥʥʝʢʝʥʘ (Matthias van Ginneken) ʠʟ ʎʝʥʪʨʘ 
ʘʩʪʨʦʬʠʟʠʢʠ ʠ ʧʣʘʥʝʪʦʣʦʛʠʠ ʂʝʥʪʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩʦʦʙʱʠʣʘ ʦ ʪʦʤ, 
ʯʪʦ ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ ʚ ɺʦʩʪʦʯʥʦʡ ɸʥʪʘʨʢʪʠʜʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ 430 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ʟʜʝʩʴ 
ʧʨʦʠʟʦʰʣʦ ʤʦʱʥʦʝ ʫʜʘʨʥʦʝ ʩʦʙʳʪʠʝ ð ʧʘʜʝʥʠʝ 
ʘʩʪʝʨʦʠʜʘ ʠʣʠ ʢʨʫʧʥʦʛʦ ʤʝʪʝʦʨʠʪʘ ʨʘʟʤʝʨʦʤ ʦʪ 100 
ʜʦ 150 ʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 
ʞʫʨʥʘʣʝ Science Advances. 
 
ʈʝʯʴ ʠʜʝʪ ʦ 17 ʯʝʨʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʠʮʘʭ ð 
ʩʬʝʨʫʣʘʭ ð ʨʘʟʤʝʨʦʤ ʦʪ 100 ʜʦ 300 ʤʢʤ, ʥʘʡʜʝʥʥʳʭ 
ʥʘ ʚʝʨʰʠʥʝ ɺʘʣʥʫʤʬʴʝʣʣʝʪ ʚ ʛʦʨʘʭ ʉʸʨ-ʈʦʥʜʘʥʝ 
(Sßr Rondane Mountains), ɿʝʤʣʷ ʂʦʨʦʣʝʚʳ ʄʦʜ. 
ʉʬʝʨʫʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʢʨʫʛʣʳʝ ʯʘʩʪʠʮʳ 
ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ (ʨʠʩ. 1), ʩʦʩʪʦʷʱʠʝ ʚ ʦʩʥʦʚʥʦʤ 
ʠʟ ʦʣʠʚʠʥʘ ʠ Fe-ʰʧʠʥʝʣʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ 
ʚʢʣʶʯʝʥʠʷʤʠ ʩʪʝʢʣʘ. 
 
ʇʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʩʦʙʨʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 
ʩʬʝʨʫʣʳ ʦʪʥʦʩʷʪʩʷ ʢ ʭʦʥʜʨʠʪʘʤ, ʘ ʩʦʦʪʥʦʰʝʥʠʝ 
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ 
ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ ʧʝʨʚʠʯʥʦ ʚʥʝʟʝʤʥʫʶ ʧʨʠʨʦʜʫ. ɺ 
ʧʦʣʠʨʦʚʘʥʥʳʭ ʰʣʠʬʘʭ ʯʘʩʪʠʮ ʩ ʧʦʤʦʱʴʶ 
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ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʘʚʪʦʨʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʩʢʝʣʝʪʥʳʝ ʬʦʨʤʳ ʢʨʠʩʪʘʣʣʦʚ 
ʦʣʠʚʠʥʘ ʠ ʩʪʨʫʢʪʫʨʳ ʟʘʢʘʣʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 
ʤʠʢʨʦʤʝʪʝʦʨʠʪʦʚ (ʨʠʩ. 2, ɸ, ʉ). 
  

�J�b�k���� ������ �<�g�m�l�j�_�g�g�y�y�� �k�l�j�m�d�l�m�j�Z�� �k�n�_�j�m�e����
�B�a�h�[�j�Z�`�_�g�b�y�� �k�d�Z�g�b�j�m�x�s�_�]�h�� �w�e�_�d�l�j�h�g�g�h�]�h��
�f�b�d�j�h�k�d�h�i�Z���� �:�� �b�� �<���² �� �\�g�_�r�g�b�c�� �\�b�^���� �K�� �b�� �'���² ��
�i�h�e�b�j�h�\�Z�g�g�u�_�� �r�e�b�n�u�� �l�_�o�� �`�_���k�n�_�j�m�e���� �K���² �� �k�j�h�k�l�h�d��
�^�\�m�o�� �q�Z�k�l�b�p���� �k�h�o�j�Z�g�b�\�r�b�o�� �k�l�j�m�d�l�m�j�m��
�f�b�d�j�h�f�_�l�h�j�b�l�h�\���� �g�Z�� �\�j�_�a�d�Z�o�� �i�h�d�Z�a�Z�g�u�� �m�\�_�e�b�q�_�g�g�u�_��
�n�j�Z�]�f�_�g�l�u���� �g�Z�� �d�h�l�h�j�u�o�� �\�b�^�g�Z�� �f�h�j�n�h�e�h�]�b�y��
�k�d�_�e�_�l�g�u�o�� �d�j�b�k�l�Z�e�e�h�\�� �h�e�b�\�b�g�Z�� ���\�_�j�o�g�y�y�� �\�j�_�a�d�Z���� �b��
�a�_�j�_�g�� �)�H���r�i�b�g�_�e�b�� ���g�b�`�g�y�y�� �\�j�_�a�d�Z������ �i�j�h�f�_�`�m�l�d�b��
�f�_�`�^�m�� �d�j�b�k�l�Z�e�e�Z�f�b�� �h�e�b�\�b�g�Z�� �b�� �r�i�b�g�_�e�b�� �a�Z�i�h�e�g�_�g�u��
�k�l�_�d�e�h�f���� �'���² �� �k�j�h�k�l�h�d�� �l�j�_�o�� �q�Z�k�l�b�p���k�h�� �k�l�j�m�d�l�m�j�h�c��
�i�_�j�_�d�j�b�k�l�Z�e�e�b�a�Z�p�b�b���� �d�j�m�i�g�u�_�� �d�j�b�k�l�Z�e�e�u�� �h�e�b�\�b�g�Z��
�\�u�o�h�^�y�l�� �a�Z�� �]�j�Z�g�b�p�u�� �i�_�j�\�b�q�g�u�o�� �q�Z�k�l�b�p���� �Z�� �f�_�e�d�b�_��
�a�_�j�g�Z�� �r�i�b�g�_�e�b�� ���k�\�_�l�e�u�_�� �g�Z�� �\�j�_�a�d�_���� �j�Z�k�i�h�e�Z�]�Z�x�l�k�y��
�f�_�`�^�m�� �g�b�f�b���� �>�e�b�g�Z�� �f�Z�k�r�l�Z�[�g�u�o�� �h�l�j�_�a�d�h�\���² ����������
�f�d�f���� �B�a�h�[�j�Z�`�_�g�b�_�� �b�a�� �h�[�k�m�`�^�Z�_�f�h�c�� �k�l�Z�l�v�b�� �\��
�6�F�L�H�Q�F�H���$�G�Y�D�Q�F�H�V��
 
ʆʜʥʘʢʦ ʧʦ ʩʚʦʝʡ ʤʦʨʬʦʣʦʛʠʠ ʩʬʝʨʫʣʳ ʩʫʱʝʩʪʚʝʥʥʦ 
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʠʢʨʦʤʝʪʝʦʨʠʪʦʚ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝʪ ʩʨʦʩʪʢʦʚ, ʪʘʢ ʢʘʢ 
ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʨʘʩʧʣʘʚʣʝʥʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ 
ʯʘʩʪʠʮʳ ʩʦʣʴʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ, ʥʠʯʪʦʞʥʦ ʤʘʣʘ, 
ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʩʬʝʨʫʣ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʦʩʪʢʘʤʠ ʜʚʫʭ 
ʠ ʙʦʣʝʝ ʦʢʨʫʛʣʳʭ ʯʘʩʪʠʮ (ʩʤ. ʨʠʩ. 1 ʠ 2). ʇʨʠ ʵʪʦʤ ʚ 
ʧʦʣʠʨʦʚʘʥʥʳʭ ʰʣʠʬʘʭ ʚʠʜʥʳ ʩʪʨʫʢʪʫʨʳ 
ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʫʞʝ ʧʦʩʣʝ 
ʪʦʛʦ, ʢʘʢ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʠʮ ʩʦʝʜʠʥʠʣʠʩʴ ʚ ʝʜʠʥʳʡ 
ʘʛʨʝʛʘʪ (ʨʠʩ. 2, D). 
 
ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʘʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʥʘʡʜʝʥʥʳʝ ʠʤʠ ʩʬʝʨʫʣʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ 
ʯʘʩʪʠʯʥʦʛʦ ʧʣʘʚʣʝʥʠʷ, ʠʩʧʘʨʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 
ʢʦʥʜʝʥʩʘʮʠʠ ʚʝʱʝʩʪʚʘ ð ʧʨʦʮʝʩʩʦʚ, ʠʤʝʚʰʠʭ ʤʝʩʪʦ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʨʳʚʘ ʤʝʪʝʦʨʠʪʘ ʥʝʜʘʣʝʢʦ ʦʪ ɿʝʤʣʠ. 
ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʥʦʩʷʪ ʵʪʦ ʩʦʙʳʪʠʝ ʢ ʧʝʨʝʭʦʜʥʦʤʫ 
ʪʠʧʫ ʤʝʞʜʫ ʚʟʨʳʚʘʤʠ ʚʥʝʟʝʤʥʳʭ ʪʝʣ ʚʳʩʦʢʦ ʚ 

ʘʪʤʦʩʬʝʨʝ ʠ ʠʤʧʘʢʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ ʤʝʪʝʦʨʠʪʥʳʝ ʢʨʘʪʝʨʳ, ʘ ʩʘʤʠ 
ʩʬʝʨʫʣʳ ð ʢ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʤʝʞʜʫ 
ʤʠʢʨʦʤʝʪʝʦʨʠʪʘʤʠ ʠ ʠʤʧʘʢʪʠʪʘʤʠ ʠʣʠ ʪʝʢʪʠʪʘʤʠ. 
 

ʅʘ ʪʦ, ʯʪʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ 
ʩʬʝʨʫʣ ʧʨʦʠʩʭʦʜʠʣʘ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ 
ʧʦʚʝʨʭʥʦʩʪʴʶ, ʫʢʘʟʳʚʘʶʪ 
ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ 
ʠʥʜʠʢʘʪʦʨʳ ʧʨʠʩʫʪʩʪʚʠʷ ʚ 
ʩʦʩʪʘʚʝ ʧʝʨʝʧʣʘʚʣʝʥʥʳʭ 
ʯʘʩʪʠʮ ʩʣʝʜʦʚ ʟʝʤʥʦʛʦ 
ʚʝʱʝʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 
ʘʥʘʣʠʟ ʠʟʦʪʦʧʥʳʭ 
ʦʪʥʦʰʝʥʠʡ ʢʠʩʣʦʨʦʜʘ 
ŭ17O/ŭ18O ʚʳʷʚʠʣ ʚ 
ʩʬʝʨʫʣʘʭ ʧʨʠʟʥʘʢʠ 
ʩʤʝʰʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 
ʭʦʥʜʨʠʪʦʚʦʛʦ ʫʜʘʨʥʦʛʦ 
ʵʣʝʤʝʥʪʘ, ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ 
ʣʴʜʘ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ. ɽʱʝ ʦʜʥʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦ ð 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ 
ʞʝʣʝʟʠʩʪʦʡ ʬʘʟʳ ʚ Fe-
ʰʧʠʥʝʣʠ ʚ ʦʩʥʦʚʥʦʤ 

ʤʘʛʥʝʟʠʦʬʝʨʨʠʪʦʤ 
(Mg(Fe3+)2O4), 

ʦʙʨʘʟʫʶʱʠʤʩʷ ʚ ʙʦʣʝʝ 
ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʤʘʛʥʝʪʠʪʦʤ (Fe2+Fe3+

2O4) 
ð ʪʨʘʜʠʮʠʦʥʥʳʤ 
ʤʠʥʝʨʘʣʦʤ ʞʝʣʝʟʘ 
ʤʠʢʨʦʤʝʪʝʦʨʠʪʦʚ. 
 
ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ 
ʤʝʪʦʨʠʪʥʦʝ ʪʝʣʦ ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʥʠʞʥʠʭ ʩʣʦʝʚ 
ʘʪʤʦʩʬʝʨʳ, ʛʜʝ ʦʥʦ ʨʘʩʧʘʣʦʩʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
ʫʜʘʨʥʦʡ ʚʟʨʳʚʥʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʠʣʘ ʚʥʠʟ 
ʬʨʦʥʪ ʭʦʥʜʨʠʪʦʚʦʛʦ ʛʘʟʘ ʩ ʤʠʢʨʦʯʘʩʪʠʮʘʤʠ 
ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʧʨʦʮʝʩʩʝ 
ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʵʪʦʡ ʚʦʣʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʣʝʜʥʠʢʦʚ ʧʨʦʠʟʦʰʣʦ ʯʘʩʪʠʯʥʦʝ ʧʣʘʚʣʝʥʠʝ ʚʝʨʭʥʝʛʦ 
ʩʣʦʷ ʣʴʜʘ, ʦʭʣʘʞʜʝʥʠʝ ʭʦʥʜʨʠʪʦʚʦʛʦ ʛʘʟʘ ʠ 
ʦʙʨʘʟʦʚʘʥʠʝ ʰʘʨʠʢʦʚ-ʩʬʝʨʫʣ ð ʧʨʦʮʝʩʩ, 
ʥʘʟʳʚʘʝʤʳʡ ʤʝʪʝʦʨʠʪʥʦʡ ʘʙʣʷʮʠʝʡ. 
 
ʇʦ ʩʦʩʪʘʚʫ ʩʬʝʨʫʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ 
ʤʘʪʝʨʠʘʣʦʤ ʫʜʘʨʥʠʢʘ, ʠ ʵʪʠʤ ʦʥʠ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ 
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʢʪʠʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʧʨʦʜʫʢʪʳ ʨʘʩʧʣʘʚʘ ʧʦʨʦʜ ʦʩʥʦʚʘʥʠʷ. ʂ ʪʦʤʫ 
ʞʝ ʪʝʢʪʠʪʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʬʦʨʤʫ ʛʘʥʪʝʣʝʡ ʠʣʠ 
ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʢʘʧʝʣʴ, ʘ ʯʘʩʪʠʮʳ, ʥʘʡʜʝʥʥʳʝ 
ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ð ʩʬʝʨʠʯʝʩʢʠʝ ʠʣʠ 
ʩʫʙʩʬʝʨʠʯʝʩʢʠʝ ʠ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʫʟʳʨʴʢʠ. ʇʦ 
ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦ, ʯʪʦ ʩʬʝʨʫʣʳ 
ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʫʪʝʤ ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʥʘʩʳʱʝʥʥʦʤ 
ʧʘʨʦʤ ʫʜʘʨʥʦʤ ʰʣʝʡʬʝ. 
 
ʊʘʢ ʢʘʢ ʩʬʝʨʫʣʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʩʢʣʦʥʝ ʛʦʨʳ, 
ʩʚʦʙʦʜʥʦʤ ʦʪʦ ʣʴʜʘ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʘʙʩʦʣʶʪʥʳʡ 
ʚʦʟʨʘʩʪ ʥʝ ʫʜʘʣʦʩʴ. ɸʚʪʦʨʳ ʩʨʘʚʥʠʣʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʧʦʣʫʯʝʥʥʳʝ 
ʤʝʪʦʜʘʤʠ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʣʘʟʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʩ 
ʜʘʥʥʳʤʠ ʧʦ ʤʝʪʝʦʨʠʪʥʦʡ ʧʳʣʠ ʠʟ ʜʘʪʠʨʦʚʘʥʥʳʭ 
ʛʦʨʠʟʦʥʪʦʚ ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ ʣʴʜʘ, ʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 
ʧʦ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ ʠʟʦʪʦʧʥʳʤ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʠ ʘʥʘʣʦʛʠʯʥʳ ʯʘʩʪʠʮʘʤ ʠʟ ʢʝʨʥʘ 
ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 
ʧʨʦʝʢʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ ʣʴʜʘ 
EPICA ʥʘ ʢʫʧʦʣʝ çʉè (ʩʤ. Dome C), ʠ ʢʫʧʦʣʝ ʌʫʜʟʠ. 
ɺʦʟʨʘʩʪ ʵʪʦʡ ʧʳʣʠ ʩʦʩʪʘʚʣʷʝʪ 430 ʪʳʩʷʯ ʣʝʪ (ʨʠʩ. 3). 
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ʆʮʝʥʠʚ ʧʣʦʱʘʜʴ ʨʘʩʩʝʷʥʠʷ ʯʘʩʪʠʮ ʩ 
ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ 
ʚʳʚʦʜʫ, ʯʪʦ ʧʦ ʩʚʦʝʤʫ ʤʘʩʰʪʘʙʫ ʵʪʦ 
ʙʳʣʦ ʩʦʙʳʪʠʝ ʙʦʣʝʝ ʢʨʫʧʥʦʝ, ʯʝʤ 
ʧʘʜʝʥʠʝ ʊʫʥʛʫʩʩʢʦʛʦ ʤʝʪʝʦʨʠʪʘ ʚ 
1908 ʛʦʜʫ ʠʣʠ ʏʝʣʷʙʠʥʩʢʦʛʦ ð ʚ 
2013-ʤ. ʇʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʵʪʦ ʙʳʣ 
ʢʘʤʝʥʥʳʡ ʤʝʪʝʦʨʠʪ ʜʠʘʤʝʪʨʦʤ ʦʪ 
100 ʜʦ 150 ʤ, ʚʦʰʝʜʰʠʡ ʚ ʘʪʤʦʩʬʝʨʫ 
ɿʝʤʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 20 ʢʤ/ʩ 
ʧʦʜ ʫʛʣʦʤ ʦʪ 15 ʜʦ 90 ʛʨʘʜʫʩʦʚ ʢ 
ʧʦʚʝʨʭʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 
ʪʘʢʠʭ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʫʜʘʨʥʦʝ 
ʪʝʣʦ ʧʦʣʥʦʩʪʴʶ ʠʩʧʘʨʷʝʪʩʷ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 30 000 ʂ ʥʘ 
ʧʦʜʣʝʪʝ ʢ ɿʝʤʣʝ. ʇʨʠ ʵʪʦʤ 
ʢʦʥʫʩʦʦʙʨʘʟʥʘʷ ʩʪʨʫʷ ʧʘʨʘ ʜʦʩʪʠʛʘʝʪ 
ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 6 ʜʦ 10 
ʢʤ/ʩ, ʘ ʧʣʦʪʥʦʩʪʴ ʭʦʥʜʨʠʪʦʚʦʛʦ 
ʚʝʱʝʩʪʚʘ ʚ ʥʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,01 ʜʦ 
0,1 ʛ/ʩʤ3. ʕʪʘ ʧʣʦʪʥʦʩʪʴ ʩʣʠʰʢʦʤ 
ʤʘʣʘ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʣʩʷ ʫʜʘʨʥʳʡ 
ʢʨʘʪʝʨ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʩʥʦʚʥʳʤ 
ʵʬʬʝʢʪʦʤ ʧʨʠʟʝʤʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʫʠ ʧʝʨʝʛʨʝʪʦʛʦ 
ʧʘʨʘ ʩ ʧʦʨʦʜʘʤʠ ʠ ʣʴʜʦʤ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ. 
 
ʇʣʘʚʣʝʥʠʝ ʣʴʜʘ ʧʨʠʚʦʜʠʪ ʢ 
ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʦʡ 
ʩʪʨʫʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʢʦʪʦʨʘʷ 
ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ, ʟʘʧʫʩʢʘʷ ʥʘ 
ʩʚʦʝʤ ʧʫʪʠ ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ (ʨʠʩ. 
4). ʇʦ ʨʘʩʯʝʪʘʤ ʘʚʪʦʨʦʚ, ʚ ʪʝʯʝʥʠʝ 3ï
4 ʤʠʥʫʪ ʰʣʝʡʬ, ʢʦʪʦʨʳʡ ʪʝʧʝʨʴ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʤʘʪʝʨʠʘʣʘ 
ʫʜʘʨʥʠʢʘ, ʚʦʜʳ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ, ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʚʳʩʦʪʳ ʦʢʦʣʦ 400 ʢʤ, ʧʦʩʣʝ ʯʝʛʦ ʚ 
ʥʝʤ ʥʘʯʠʥʘʝʪʩʷ ʢʦʥʜʝʥʩʘʮʠʷ. 
ʆʧʫʩʢʘʷʩʴ ʚʥʠʟ, ʰʣʝʡʬ ʦʙʨʘʟʫʝʪ ʚ 

ʥʠʞʥʠʭ ʧʣʦʪʥʳʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ ʙʦʛʘʪʦʝ 
ʩʬʝʨʫʣʘʤʠ ʦʙʣʘʢʦ ʨʘʜʠʫʩʦʤ ʚ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ. 
  
ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʢʨʫʧʥʳʝ ʠʤʧʘʢʪʥʳʝ 
ʩʦʙʳʪʠʷ, ʥʝ ʦʩʪʘʚʣʷʶʱʠʝ ʧʦʩʣʝ ʩʝʙʷ ʢʨʘʪʝʨʦʚ, ʙʳʣʠ 
ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʳʤʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ, ʥʦ, 
ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʠʭ, ʥʫʞʥʳ ʪʱʘʪʝʣʴʥʳʝ ʠ ʜʝʪʘʣʴʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʯʝʥʳʝ ʧʨʠʟʳʚʘʶʪ 
ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʧʦʠʩʢʫ ʯʘʩʪʠʮ 
ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʤʦʨʩʢʠʭ ʦʩʘʜʦʯʥʳʭ 
ʦʪʣʦʞʝʥʠʷʭ ʠ ʢʝʨʥʘʭ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʙʫʨʝʥʠʷ, ʪʘʢ 
ʢʘʢ ʧʦʜʦʙʥʳʝ ʠʩʧʘʨʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʩ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʬʝʨʫʣ ʤʦʛʣʠ ʠʤʝʪʴ ʤʝʩʪʦ ʠ ʚʦ 
ʚʨʝʤʷ ʚʦʟʜʫʰʥʳʭ ʚʟʨʳʚʦʚ ʤʝʪʝʦʨʠʪʦʚ ʥʘʜ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʢʝʘʥʘ. 
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ɺ 1975 ʛ. ʈ. ʅʴʶʙʦʨʥ ʠ ʉ. ɻʘʣʢʠʩ ʧʨʠ ʫʯʘʩʪʠʠ 22 
ʜʨʫʛʠʭ ʘʩʪʨʦʥʦʤʦʚ ʧʦʧʳʪʘʣʠʩʴ ʦʧʠʩʘʪʴ çʩʨʝʜʥʶʶ 
ʢʦʤʝʪʫè. ʆʜʥʘʢʦ ʦʥʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʦʤʝʪʳ 
ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʀ ʦʙʱʝʧʨʠʥʷʪʦʡ 
ʤʦʜʝʣʠ ʢʦʤʝʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʣʝʜʷʥʦʛʦ 
ʢʦʥʛʣʦʤʝʨʘʪʘ ʌ. ʃ. ʋʠʧʧʣʘ. ʆʥʘ ʭʦʨʦʰʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʩʨʝʜʥʝʡ ʢʦʤʝʪʝè. ʆʜʥʘʢʦ ʘʚʪʦʨʳ 
ʢʦʥʩʪʘʪʠʨʫʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʫʠʧʧʣʦʚʩʢʦʡ ʤʦʜʝʣʴʶ ʠ 
ʨʝʘʣʴʥʳʤʠ ʢʦʤʝʪʘʤʠ. 
ʂʦʛʜʘ ʢʦʤʝʪʘ ʥʘʭʦʜʠʪʩʷ ʜʘʣʝʢʦ ʦʪ ʉʦʣʥʮʘ, ʚ 2-3 ʨʘʟʘ 
ʜʘʣʴʰʝ ʯʝʤ ɿʝʤʣʷ (ʪ. ʝ. ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300-400 ʤʣʥ. 
ʢʤ), ʪʦ ʦʥʘ ʠʤʝʝʪ ʚʠʜ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʳʪʦʛʦ 
ʧʷʪʥʳʰʢʘ, ʢʨʫʛʣʦʡ ʬʦʨʤʳ. [1]. 
ʅʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʉʦʣʥʮʘ ʙʦʣʝʝ 3 ʘ. ʝ. ʢʦʤʝʪʳ ʠʤʝʶʪ 
ʘʩʪʝʨʦʠʜʦʧʦʜʦʙʥʳʡ ʚʠʜ, ʠ ʠʭ ʙʣʝʩʢ ʦʯʝʥʴ ʩʣʘʙ. [2]. 
ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢʦʤʝʪʳ ʢ ʉʦʣʥʮʫ ʩʪʘʥʦʚʠʪʩʷ 
ʟʘʤʝʪʥʦʡ ʜʠʬʬʫʟʥʘʷ ʢʦʤʘ ʚʦʢʨʫʛ ʢʦʤʝʪʥʦʛʦ ʷʜʨʘ. 
ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʳ ʥʘʯʠʥʘʝʪʩʷ 
ʥʘ ʛʝʣʠʦʮʝʥʪʨʠʯʝʩʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 3 ʘ. ʝ. ʅʦ 
ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʜʦʟʨʝʚʘʪʴ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʢʦʤʳ 
ʚʦʢʨʫʛ ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʢʦʤʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
çʧʦʨʦʛʫ ʚʠʜʠʤʦʩʪʠè, ʘ ʥʝ ʥʘʯʘʣʫ ʢʦʤʦʦʙʨʘʟʦʚʘʥʠʷ. 
ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʢʦʤʳ ʝʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 
ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʧʣʦʪʴ ʜʦ 
ʛʝʣʠʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʢʦʣʦ 1.4 ʘ. ʝ. 
ʇʦʩʣʝʜʫʶʱʝʝ ʧʨʠʙʣʠʞʝʥʠʝ ʢʦʤʝʪʥʦʛʦ ʷʜʨʘ ʢ 
ʉʦʣʥʮʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʞʘʪʠʝʤ ʢʦʤʳ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʚʦʟʨʘʩʪʘʥʠʝ ʝʝ ʩʫʤʤʘʨʥʦʛʦ ʙʣʝʩʢʘ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1.5 ʘ. ʝ. ʦʪ ʉʦʣʥʮʘ ʠʣʠ ʥʘ ʥʝʩʢʦʣʴʢʦ 
ʤʝʥʴʰʝʤ ʢʦʤʝʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʭʚʦʩʪ ʠʟ 
ʠʦʥʠʟʦʚʘʥʥʳʭ ʛʘʟʦʚ ʠ ʧʣʘʟʤʳ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 
ʧʳʣʝʚʳʭ ʭʚʦʩʪʦʚ, ʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʝʪ ʦʥʠ 
ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 1 ʘ. 
ʝ. ʦʪ ʉʦʣʥʮʘ. 
ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʝʪʘʣʴʥʦ 
ʤʝʪʦʜʦʤ ʬʦʪʦʤʝʪʨʠʠ ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʤʝʪʫ C/2006W3 
Christensen ʫʜʘʣʷʶʱʫʶʩʷ ʦʪ ʉʦʣʥʮʘ ʠ ʥʘʭʦʜʷʱʫʶʩʷ 
ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝʛʦ ʙʦʣʝʝ 3 ʘ. ʝ. 
ʂʦʤʝʪʥʦʡ ʬʦʪʦʤʝʪʨʠʝʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 
ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʚʝʪʷʱʠʭʩʷ ʯʘʩʪʠʮ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʚ ʘʪʤʦʩʬʝʨʝ ʢʦʤʝʪʳ, ʘ ʚ ʩʣʫʯʘʝ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ 
ʪʘʢʞʝ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɸʥʘʣʠʟ ʵʪʠʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠʟ ʷʜʝʨ ʢʦʤʝʪ. 
ʌʦʪʦʤʝʪʨʠʷ ʠʣʠ ʢʘʢ ʝʛʦ ʥʘʟʳʚʘʣʠ ʤʝʪʦʜ ʵʢʚʠʜʝʥʩʠʜ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʵʬʬʝʢʪʝ ʉʘʙʘʪʴʝ. ʆʥ ʙʳʣ ʚʧʝʨʚʳʝ 
ʧʨʠʤʝʥʝʥ ʚ ʘʩʪʨʦʬʠʟʠʢʝ ʚ ʊʘʫʪʝʥʙʫʨʛʩʢʦʡ 
ʦʙʩʝʨʚʘʪʦʨʠʠ ʠʤ. ʐʚʘʨʮʰʠʣʴʜʘ.  
 
ʉʠʩʪʝʤʘ ʠʟʦʬʦʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʚʠʜʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʷʨʢʦʩʪʠ ʠ ʜʘʝʪ ʟʘʢʦʥ ʝʝ 
ʠʟʤʝʥʝʥʠʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʮʝʥʪʨʘ 
ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʷʜʨʘ. [3] 
 

 

 
�B�k�l�h�j�b�y���d�h�f�_�l�u���&�����������:�����&�K�U�L�V�W�H�Q�V�H�Q��
 
ʂʦʤʝʪʘ ʙʳʣʘ ʦʪʢʨʳʪʘ 18 ʥʦʷʙʨʷ 2006 ʛ. E. J. 
Christensen. [4]. ɺ ʵʪʦ ʚʨʝʤʷ ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ 
ʨʘʩʩʪʦʷʥʠʠ 8.6 ʘ. ʝ. ʦʪ ʉʦʣʥʮʘ ʠ ʝʝ ʙʣʝʩʢ ʩʦʩʪʘʚʣʷʣ 
mV ~ 18. 1 ʘ. ʝ. = 149597868 ʢʤ [5]. 
 

 
�J�b�k�����������K�g�b�f�h�d���5�R�N���3�D�O�F�L�F���k�^�_�e�Z�g���������Z�\�]�m�k�l�Z�������������]. 
 
�I�Z�j�Z�f�_�l�j�u���&�����������:����
 
ʊʠʧ: ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʘʷ, ʧʝʨʠʦʜ 140000 ʣʝʪ (ʠʟ 
ʦʙʣʘʢʘ ʆʦʨʪʘ); 
ɼʘʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʠʛʝʣʠʷ: 2009-07-06; 
ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʤʝʪʦʡ ʠ 
ʉʦʣʥʮʝʤ: 3.13 ʘ.ʝ. 
ɹʣʝʩʢ mv = 8.5 ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3.1 ʘ.ʝ. 
ʆʙʥʘʨʫʞʝʥʦ ʘʢʪʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ ʛʘʟʦʚ CO, CO2. 
Paul Hartogh ʠ ʜʨ. ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 
ʦʧʨʝʜʝʣʠʣʠ ʨʘʜʠʫʩ ʷʜʨʘ - 6 ʢʤ. [6] 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʢʦʩʤʠʯʝʩʢʦʡ 
ʦʙʩʝʨʚʘʪʦʨʠʠ ɻʝʨʰʝʣʴ [6], ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ï 18ʂ, ʢʦʪʦʨʳʡ ʠʩʪʝʢʘʣ ʩʦ 
ʩʢʦʨʦʩʪʴʶ 0.5 ʢʤ/c. 
ʉʦʦʪʥʦʰʝʥʠʝ ʧʳʣʠ ʢ ʛʘʟʫ ʛʨʫʙʦ ʦʮʝʥʠʚʘʝʪʩʷ ~ 2. 
 

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

 
�J�b�k�����������D�j�b�\�Z�y���b�a�f�_�g�_�g�b�y���[�e�_�k�d�Z���d�h�f�_�l�u���>���@��
��

 
�J�b�k���� ������ �I�h�e�h�`�_�g�b�_�� �d�h�f�_�l�u�� �g�Z�� ������ �k�_�g�l�y�[�j�y�� ���������� �]����
�>���@��
��

�G�Z�[�e�x�^�_�g�b�y��
 
ʅʘʙʣʶʜʝʥʠʷ ʢʦʤʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 17, 18 ʠ 31 ʘʚʛʫʩʪʘ 
2009 ʛ. ʩ ʧʦʤʦʱʴʶ ʨʝʬʨʘʢʪʦʨʘ ʩ ʜʠʘʤʝʪʨʦʤ 
ʦʙʲʝʢʪʠʚʘ: D = 100 ʤʤ. ʠ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ: F 
= 1000 ʤʤ. ʀʟʦʙʨʘʞʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʢʘʤʝʨʘ 
Canon 350D. 
 
�L�Z�[�e�b�p�Z����������
ʇʘʨʘʤʝʪʨʳ ʢʦʤʝʪʳ ʥʘ ʥʘʙʣʶʜʘʝʤʦʝ ʚʨʝʤʷ 
(ʩʘʤʘʨʩʢʦʝ = UT + 5h) 
 

 
 
ɺ ʪʘʙʣʠʮʝ 1 ï ʬʘʟʘ ʠʣʠ ʬʘʟʦʚʳʡ ʫʛʦʣ. ʕʪʦ ʫʛʦʣ ʤʝʞʜʫ ʣʫʯʦʤ 
ʩʚʝʪʘ, ʧʘʜʘʶʱʠʤ ʦʪ ʉʦʣʥʮʘ ʥʘ ʢʦʤʝʪʫ, ʠ ʣʫʯʦʤ, ʦʪʨʘʟʠʚʰʠʤʩʷ ʦʪ 
ʥʝʝ ʚ ʩʪʦʨʦʥʫ ʥʘʙʣʶʜʘʪʝʣʷ. 
ʉʦʣʥʝʯʥʘʷ ʵʣʦʥʛʘʮʠʷ: ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʝʨʤʠʥ, ʦʟʥʘʯʘʶʱʠʡ 
ʫʛʣʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ʢʦʤʝʪʦʡ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩ 
ɿʝʤʣʠ (ʨʠʩ. 6). 
 

 
�J�b�k���� ������ �I�h�e�h�`�_�g�b�_�� �g�_�[�_�k�g�u�o�� �l�_�e�� �g�Z�� �������������������� �]����
�Q�b�k�e�Z�f�b���m�d�Z�a�Z�g�u���m�]�e�u���\���]�j�Z�^�m�k�Z�o��
 
ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʢʦʤʝʪʘ ʫʜʘʣʷʣʘʩʴ ʦʪ ɿʝʤʣʠ 
ʚ 19 ʘʚʛʫʩʪʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʪ ʉʦʣʥʮʘ, ʘ 
ʫʞʝ 31 ʘʚʛʫʩʪʘ ʨʘʟʥʠʮʘ ʚ ʩʢʦʨʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ 
4 ʨʘʟ. 
 

 
�J�b�k���� ������ �F�_�k�l�h�i�h�e�h�`�_�g�b�_�� �d�h�f�_�l�u�� �g�Z�� �f�h�f�_�g�l��
�g�Z�[�e�x�^�_�g�b�c���� �P�b�n�j�Z�f�b�� �h�l�f�_�q�_�g�u�� �^�Z�l�u�� �g�Z�[�e�x�^�_�g�b�c��
�>���@����
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�L�Z�[�e�b�p�Z������  
ʋʩʣʦʚʠʷ ʥʘʙʣʶʜʝʥʠʡ 
 

 
 
�H�i�j�_�^�_�e�_�g�b�_���f�Z�k�r�l�Z�[�Z���b�a�h�[�j�Z�`�_�g�b�c��
ʉ ʧʦʤʦʱʴʶ ɸʪʣʘʩʘ ʥʝʙʘ [9] ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 
ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 2 ʟʚʝʟʜʘʤʠ. ʆʥʦ ʦʢʘʟʘʣʦʩʴ 17.ò6. 
ʕʪʦ ʞʝ ʨʘʩʩʪʦʷʥʠʝ ʙʳʣʦ ʠʟʤʝʨʝʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʚ 
ʧʨʦʛʨʘʤʤʝ IRIS [9] ʠ ʩʦʩʪʘʚʠʣʦ 12 ʧʠʢʩʝʣʝʡ. ʆʪʩʶʜʘ 
ʧʦʣʫʯʘʝʤ, ʯʪʦ 1 ʧʠʢʩʝʣʴ ʨʘʚʝʥ 1.ò5. 
 

 
�J�b�k�����������H�i�j�_�^�_�e�_�g�b�_���f�Z�k�r�l�Z�[�Z���b�a�h�[�j�Z�`�_�g�b�y��
��
�H�[�j�Z�[�h�l�d�Z���g�Z�[�e�x�^�_�g�b�c��
ɿʥʘʷ ʤʘʩʰʪʘʙ, ʠʟʤʝʨʷʝʤ ʜʣʠʥʫ ʪʨʝʢʘ ʦʩʪʘʚʣʝʥʥʦʛʦ 
ʢʦʤʝʪʦʡ 17 ʘʚʛʫʩʪʘ 2009 ʛ. ʆʥʘ ʩʦʩʪʘʚʣʷʝʪ: 20 
ʧʠʢʩʝʣʝʡ ʠʣʠ 30ò. ʊʘʢʦʚ ʧʫʪʴ (ʧʨʦʝʢʮʠʷ) ʢʦʤʝʪʳ 
ʧʨʦʡʜʝʥʥʳʡ ʟʘ 15 ʤʠʥ.   
 

 
�J�b�k�����������B�a�h�n�h�l�u���d�h�f�_�l�u�����i�h�e�m�q�_�g�g�u�_���k�h���k�g�b�f�d�h�\���h�l��
����������������������
 
ʅʘ ʨʠʩ. 9 ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʛʦʣʦʚʘ ʢʦʤʝʪʳ ʙʦʣʴʰʝ 
ʜʝʬʦʨʤʠʨʦʚʘʥʘ ʪʦʣʴʢʦ ʚ ʬʠʣʴʪʨʘʭ V ʠ R. 
 
ʅʘ ʨʠʩ. 10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʦʬʦʪʳ ʛʦʣʦʚʳ ʢʦʤʝʪʳ 
ʩʥʷʪʦʡ 17.8.2009 ʚ ʬʠʣʴʪʨʝ ɺ. ɼʠʘʤʝʪʨ ʛʦʣʦʚʳ 
ʠʟʤʝʨʷʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʥʘʷ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 
ʢʦʤʝʪʳ, ʦʧʨʝʜʝʣʠʤ ʝʝ ʠʩʪʠʥʥʳʡ ʜʠʘʤʝʪʨ ʧʦ 
ʬʦʨʤʫʣʝ: R = D sin p[5],  

ʛʜʝ 
R ï ʣʠʥʝʡʥʳʡ ʨʘʜʠʫʩ ʚ ʢʤ; 
D ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʤʝʪʳ; 
p ï ʫʛʣʦʚʦʡ ʨʘʜʠʫʩ ʢʦʤʝʪʳ ʚ ʩʝʢʫʥʜʘʭ ʜʫʛʠ. 
sin p = p / 206265ò 
 

 
�J�b�k���� �������� �H�i�j�_�^�_�e�_�g�b�_�� �^�b�Z�f�_�l�j�u�� �]�h�e�h�\�u�� �d�h�f�_�l�u�� �i�h��
�b�a�h�n�h�l�Z�f����
 
ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 3. 
 
�L�Z�[�e�b�p�Z������ 
ɼʠʘʤʝʪʨ ʛʦʣʦʚʳ ʢʦʤʝʪʳ 

 
 
ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʟʥʘʯʝʥʠʷ, 
ʠʟʤʝʨʝʥʥʳʝ ʜʣʷ ʢʦʤʝʪʳ ʕʥʢʝ-ɹʘʢʣʫʥʜʘ. [1] ʊʘʢ ʚ 
ʨʘʟʥʳʝ ʛʦʜʳ ʜʠʘʤʝʪʨ ʝʝ ʛʦʣʦʚʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1.46 ʘ. 
ʝ. ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 500000 ʢʤ. 
 
�A�Z�d�e�x�q�_�g�b�_��
ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ 3 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 
ʛʦʣʦʚʘ ʢʦʤʝʪʳ C/2006W3 Christensen ʧʦ ʤʝʨʝ 
ʫʜʘʣʝʥʠʷ ʦʪ ʉʦʣʥʮʘ ʫʤʝʥʴʰʘʣʘʩʴ ʚ ʩʚʦʠʭ ʣʠʥʝʡʥʳʭ 
ʨʘʟʤʝʨʘʭ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʚ ʬʠʣʴʪʨʝ 
V. ʄʳ ʚʠʜʠʤ, ʯʪʦ 31.8.2009 ʜʠʘʤʝʪʨ ʛʦʣʦʚʳ ʚ 
ʬʠʣʴʪʨʝ V ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨʳ, 
ʧʦʣʫʯʝʥʥʳʝ ʚ ʬʠʣʴʪʨʝ R. 
ʂ ʩʦʞʘʣʝʥʠʶ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʦʜʥʦʨʦʜʥʦʛʦ 
ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 
ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʨʦʜʳ ʜʘʥʥʦʛʦ 
ʷʚʣʝʥʠʷ. 
 
�B�k�i�h�e�v�a�m�_�f�u�_���b�k�l�h�q�g�b�d�b��
1. ɼ. ʆ. ʄʦʭʥʘʯ. ʂʦʤʝʪʳ. 1966 ʛ. 
2. ɺ. ɼ. ɼʘʚʳʜʦʚ. ɿʘʛʘʜʢʠ ʢʦʤʝʪʥʳʭ ʷʜʝʨ. 1988 ʛ. 
3. ʆ. ɺ. ɼʦʙʨʦʚʦʣʴʩʢʠʡ. ʂʦʤʝʪʳ. 1966 ʛ. 
4. ʉʘʡʪ ʜʣʷ ʘʩʪʨʦʥʦʤʦʚ-ʥʘʙʣʶʜʘʪʝʣʝʡ. ʅʎ çʂʘ-ɼʘʨè. 
5. ɽ. ʇ. ʃʝʚʠʪʘʥ. ɸʩʪʨʦʥʦʤʠʷ. ʋʯʝʙʥʠʢ ʜʣʷ 11 ʢʣʘʩʩʘ. 1998 ʛ. 
6. Herschel SDP Initial Results Workshop, Madrid 17-18 December 
2009 
7. http://www.aerith.net/comet/catalog/2006W3/2006W3.html  
8. http://transientsky.wordpress.com/2009/09/17/nows-the-time-to-see-
comet-christensen/  
9. ɸʪʣʘʩ ʥʝʙʘ. http://astrosurf.org/astropc/  
10. IRIS. V5.55. http://www.astrosurf.com/buil  
 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʉ/2006W3 Christensen 
ʧʦʫʯʝʥʥʳʭ ʥʘ ʣʶʙʠʪʝʣʴʩʢʦʤ ʨʝʬʨʘʢʪʦʨʝ ʠ ʪʝʣʝʩʢʦʧʝ ʌʦʣʢʝʩʘ. 
 

. 
 
 

�?�]�h�j�h�\���?�\�]�_�g�b�c,  
10 ʢʣ, (2010 - 2011 ʫʯʝʙʥʳʡ ʛʦʜ) 
http://tutchin.narod.ru/astramat/index.htm  
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ɿʜʨʘʚʩʪʚʫʡʪʝ, ʜʦʨʦʛʠʝ ʯʠʪʘʪʝʣʠ! ɼʫʤʘʶ, ʧʨʠʰʣʦ 
ʚʨʝʤʷ ʧʨʦʜʦʣʞʠʪʴ ʥʘʰ ʦʙʟʦʨ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ 
ʣʠʪʝʨʘʪʫʨʳ, ʥʘʯʘʪʳʡ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ (ʧʨʝʜʳʜʫʱʠʝ 
ʯʘʩʪʠ ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʚ ʠʶʥʴʩʢʦʤ ʠ ʘʚʛʫʩʪʦʚʩʢʦʤ 
ʥʦʤʝʨʘʭ ʞʫʨʥʘʣʘ çʅʝʙʦʩʚʦʜè ʟʘ 2020 ʛʦʜ). 
 

 
 
ʀʪʘʢ, ʩʣʝʜʫʶʱʘʷ ʢʥʠʛʘ, ʦ ʢʦʪʦʨʦʡ ʷ ʭʦʪʝʣ ʙʳ 
ʧʦʛʦʚʦʨʠʪʴ ï ʵʪʦ �©�:�k�l�j�h�g�h�f�b�y�ª ʧʦʜ ʘʚʪʦʨʩʪʚʦʤ 
ʠʟʚʝʩʪʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʘʩʪʨʦʥʦʤʦʚ ɸ.ɺ. ɿʘʩʦʚʘ ʠ 
ʕ.ɺ. ʂʦʥʦʥʦʚʠʯʘ. ʇʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʜʘʥʥʘʷ ʢʥʠʛʘ 
ʢʘʢ ʚʚʦʜʥʳʡ ʢʫʨʩ ʘʩʪʨʦʥʦʤʠʠ ʜʣʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʠ ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ 
ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʞʘʪʳʡ, ʥʦ 
ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʵʢʩʢʫʨʩ ʚ ʘʩʪʨʦʥʦʤʠʶ, 
ʘʩʪʨʦʬʠʟʠʢʫ, ʢʦʩʤʦʣʦʛʠʶ ʠ ʥʝʙʝʩʥʫʶ ʤʝʭʘʥʠʢʫ, 
ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʪʘʪʴ ʦʪʣʠʯʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʥʘʫʢʠ ʦ ʥʝʙʝ. ʂ ʢʘʞʜʦʡ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʝ ʧʨʠʣʘʛʘʝʪʩʷ ʩʧʠʩʦʢ ʚʦʧʨʦʩʦʚ 
ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʟʘʜʘʯ ʠ ʫʧʨʘʞʥʝʥʠʡ ʩ 
ʦʪʚʝʪʘʤʠ, ʧʦʤʦʛʘʶʱʠʭ ʟʘʢʨʝʧʠʪʴ ʧʨʦʡʜʝʥʥʳʡ 
ʤʘʪʝʨʠʘʣ.  
ʀʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʥʝʩʢʦʣʴʢʦ ʩʫʭʦʝ, ʯʪʦ ʚʧʦʣʥʝ 
ʪʠʧʠʯʥʦ ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ. ɺ ʮʝʣʦʤ, 
ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʘʥʥʫʶ ʢʥʠʛʫ ʤʦʞʥʦ ʪʝʤ ʣʶʙʠʪʝʣʷʤ, 
ʢʦʪʦʨʳʝ ʞʝʣʘʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ 
ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʟʥʘʥʠʷ, ʜʣʷ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʦʩʥʦʚʘʤʠ 
ʘʩʪʨʦʥʦʤʠʠ ʦʥʘ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ.  
 
 

 

 

 
 
ʂʥʠʛʘ ʚʳʜʝʨʞʘʣʘ ʪʨʠ ʠʟʜʘʥʠʷ (ʧʦʩʣʝʜʥʝʝ ï ʚ 2017 
ʛʦʜʫ) ʠ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʝʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 
ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʟʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 
ʪʚʸʨʜʦʤ ʧʝʨʝʧʣʸʪʝ ʠ ʦʪʧʝʯʘʪʘʥʦ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʡ 
ʙʝʣʦʡ ʙʫʤʘʛʝ. ʀʣʣʶʩʪʨʘʮʠʡ ʠ ʩʭʝʤ ʜʦʩʪʘʪʦʯʥʦ 
ʤʥʦʛʦ, ʧʝʯʘʪʴ ʯʸʨʥʦ-ʙʝʣʘʷ, ʚ ʮʝʥʪʨʝ ʠʤʝʝʪʩʷ ʮʚʝʪʥʘʷ 
ʚʢʣʝʡʢʘ ʥʘ 16 ʩʪʨʘʥʠʮ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʥʘ 
ʬʦʪʦʙʫʤʘʛʝ. ʅʝʙʦʣʴʰʦʡ ʪʠʨʘʞ (500 ʵʢʟʝʤʧʣʷʨʦʚ) 
ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʮʝʥʫ ï ʜʦ 1500 ʨʫʙʣʝʡ. 
 

 
 
ʉʣʝʜʫʶʱʘʷ ʢʥʠʛʘ, ʦ ʢʦʪʦʨʦʡ ʷ ʭʦʪʝʣ ʙʳ ʧʦʛʦʚʦʨʠʪʴ 
ï ʵʪʦ �©�:�k�l�j�h�n�b�a�b�d�Z���� �L�j�h�b�p�d�b�c���\�Z�j�b�Z�g�l�ª. 
ʊʝʭʥʠʯʝʩʢʠ ʵʪʘ ʢʥʠʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʙʦʨʥʠʢ 
ʩʪʘʪʝʡ ʘʚʪʦʨʠʪʝʪʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ ɺ. 
ʈʫʙʘʢʦʚʘ ʠ ɹ. ʐʪʝʨʥʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩ 2010 ʧʦ 

������
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2019 ʛʦʜʳ. ʀʟʜʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʦ ʥʘ 
ʯʝʪʳʨʝ ʯʘʩʪʠ ï çʂʦʩʤʦʣʦʛʠʷè, çɸʩʪʨʦʬʠʟʠʢʘè, 
çʏʘʩʪʠʮʳè ʠ çʕʢʟʦʧʣʘʥʝʪʳè, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʶʪʩʷ 
ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʦʙʣʘʩʪʷʭ. ʋʨʦʚʝʥʴ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʩʪʘʪʴʠ ʢ ʩʪʘʪʴʝ, ʥʦ ʚ ʮʝʣʦʤ ʦʩʪʘʸʪʩʷ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 
ʣʶʙʦʛʦ ʯʠʪʘʪʝʣʷ, ʠʤʝʶʱʝʛʦ ʭʦʪʷ ʙʳ ʦʩʥʦʚʥʦʝ 
ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ.  
 

 
 
ʇʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʘʥʥʫʶ ʢʥʠʛʫ ʤʦʞʥʦ ʚʩʝʤ, ʢʪʦ 
ʭʦʪʝʣ ʙʳ ʧʦʣʫʯʠʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʝʨʝʧʣʸʪ ʫ ʢʥʠʛʠ ʪʚʸʨʜʳʡ, 
ʢʘʯʝʩʪʚʝʥʥʳʡ, ʙʫʤʘʛʘ ʨʳʭʣʘʷ, ʧʝʯʘʪʴ ʯʸʨʥʦ-ʙʝʣʘʷ. 
ʀʣʣʶʩʪʨʘʮʠʡ ʥʝʤʥʦʛʦ, ʦʥʠ ʪʘʢʞʝ ʯʸʨʥʦ-ʙʝʣʳʝ ʠ 
ʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʚ ʮʝʥʪʨʝ ʤʳ ʤʦʞʝʤ ʥʘʡʪʠ 
ʮʚʝʪʥʫʶ ʚʢʣʝʡʢʫ ʥʘ ʬʦʪʦʙʫʤʘʛʝ, ʩʦʩʪʦʷʱʫʶ ʠʟ 16 
ʩʪʨʘʥʠʮ. ʂʥʠʛʘ ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʙʦʣʴʰʠʤ ʪʠʨʘʞʦʤ (3000 ʵʢʟʝʤʧʣʷʨʦʚ) ʠ ʦʪʣʠʯʘʝʪʩʷ 
ʜʝʤʦʢʨʘʪʠʯʥʦʡ ʮʝʥʦʡ ï ʦʢʦʣʦ 500 ʨʫʙʣʝʡ. 
 

 
 
ɼʨʫʛʦʡ ʠʥʪʝʨʝʩʥʦʡ ʢʥʠʛʦʡ, ʩʧʦʩʦʙʥʦʡ ʧʦʟʥʘʢʦʤʠʪʴ 
ʯʠʪʘʪʝʣʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ 
ɺʩʝʣʝʥʥʦʡ, ʷʚʣʷʝʪʩʷ ʤʦʥʦʛʨʘʬʠʷ ʘʢʘʜʝʤʠʢʘ ʄ.ʗ. 
ʄʘʨʦʚʘ �©�D�h�k�f�h�k���� �H�l�� �K�h�e�g�_�q�g�h�c�� �k�b�k�l�_�f�u�� �\�]�e�m�[�v��
�<�k�_�e�_�g�g�h�c�ª. ʀʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ 
ʢʥʠʛʠ, ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʶʱʝʡ ʝʸ ʦʪ ʜʨʫʛʠʭ ʥʘʫʯʥʦ-
ʧʦʧʫʣʷʨʥʳʭ ʠʟʜʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʦʝ 
ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʦʚ ʘʩʪʨʦʙʠʦʣʦʛʠʠ ʠ ʚʦʟʤʦʞʥʳʭ 

ʤʦʜʝʣʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʠ ʝʸ ʨʘʟʚʠʪʠʷ ʚ ʪʝʭ 
ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʯʝʥʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 
ʫʜʝʣʝʥʦ ʧʣʘʥʝʪʥʳʤ ʩʠʩʪʝʤʘʤ ï ʢʘʢ ʥʘʰʝʡ 
ʉʦʣʥʝʯʥʦʡ, ʪʘʢ ʠ ʪʝʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 
ʜʨʫʛʠʭ ʟʚʸʟʜ. ʂʥʠʛʘ ʥʘʧʠʩʘʥʘ ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʤ 
ʷʟʳʢʦʤ, ʭʦʪʷ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʚʩʸ-ʪʘʢʠ 
ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʯʠʪʘʪʝʣʴ ʫʞʝ ʟʥʘʢʦʤ ʩ 
ʘʩʪʨʦʥʦʤʠʝʡ ʥʘ ʫʨʦʚʥʝ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ.  
 

 
 
ɺʳʧʦʣʥʝʥʘ ʢʥʠʛʘ ʚ ʪʚʸʨʜʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʝʨʝʧʣʸʪʝ 
ʠ ʦʪʧʝʯʘʪʘʥʘ ʥʘ ʧʣʦʪʥʦʡ ʙʝʣʦʡ ʙʫʤʘʛʝ. 
ʀʣʣʶʩʪʨʘʮʠʡ ʤʥʦʛʦ, ʦʥʠ ʮʚʝʪʥʳʝ, ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ 
ʩʨʝʜʥʝʝ ï ʨʘʟʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʬʦʪʦʛʨʘʬʠʡ ʠ ʩʭʝʤ 
ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʂʥʠʛʘ ʚʳʜʝʨʞʘʣʘ ʜʚʘ 
ʠʟʜʘʥʠʷ ï ʚ 2017 ʠ 2018 ʛʦʜʘʭ, ʥʦ ʪʠʨʘʞ ʚ ʦʙʦʠʭ 
ʩʣʫʯʘʷʭ ʙʳʣ ʥʝʚʝʣʠʢ ï 200 ʠ 500 ʵʢʟʝʤʧʣʷʨʦʚ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʎʝʥʘ ʢʥʠʛʠ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ 
ʦʙʟʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1500 ʨʫʙʣʝʡ. 
 

 
 
ɽʱʸ ʦʜʥʘ ʢʥʠʛʘ, ʦ ʢʦʪʦʨʦʡ ʭʦʪʝʣʦʩʴ ʙʳ ʨʘʩʩʢʘʟʘʪʴ ï 
ʵʪʦ �©�J�Z�a�\�_�^�d�Z�� �^�Z�e�z�d�b�o�� �i�e�Z�g�_�l�ª ʘʚʪʦʨʩʪʚʘ ɺ.ɻ. 
ʉʫʨʜʠʥʘ. ʂʥʠʛʘ ʚ ʜʦʩʪʫʧʥʦʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʬʦʨʤʝ 
ʨʘʩʩʢʘʟʳʚʘʝʪ ʦʙ ʦʪʢʨʳʪʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʥʳʭ 
ʪʝʣ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ï ʧʣʘʥʝʪ, ʠʭ ʩʧʫʪʥʠʢʦʚ, 
ʢʦʤʝʪ, ʘʩʪʝʨʦʠʜʦʚ ʠ ʪʨʘʥʩʥʝʧʪʫʥʦʚʳʭ ʦʙʲʝʢʪʦʚ. 
ʆʪʜʝʣʴʥʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʵʢʟʦʧʣʘʥʝʪʘʤ ï ʠʭ 
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ʚʦʟʤʦʞʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʤʝʪʦʜʘʤ ʧʦʠʩʢʘ ʠ 
ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʵʪʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ. ʂʥʠʛʘ ʚʳʧʦʣʥʝʥʘ ʚ ʪʚʸʨʜʦʤ ʧʝʨʝʧʣʸʪʝ, 
ʥʘ ʙʝʣʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʙʫʤʘʛʝ.  
 

 
 
ʊʝʢʩʪ ʥʝ ʧʝʨʝʛʨʫʞʝʥ ʫʟʢʦʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 
ʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʣʝʛʢʦ, ʢʥʠʛʘ ʙʦʛʘʪʦ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ. 
ʇʝʯʘʪʴ ʯʸʨʥʦ-ʙʝʣʘʷ, ʠʤʝʶʪʩʷ ʜʚʝ ʮʚʝʪʥʳʝ ʚʢʣʘʜʢʠ 
ʥʘ ʧʣʦʪʥʦʡ ʛʣʷʥʮʝʚʦʡ ʙʫʤʘʛʝ ʩʫʤʤʘʨʥʳʤ ʦʙʲʸʤʦʤ ʚ 
16 ʩʪʨʘʥʠʮ. ʊʠʨʘʞ ʠʟʜʘʥʠʷ ʥʝʚʝʣʠʢ ï ʚʩʝʛʦ 500 
ʵʢʟʝʤʧʣʷʨʦʚ, ʘ ʚʦʪ ʮʝʥʘ, ʫʚʳ, ʥʝ ʦʯʝʥʴ ʜʦʩʪʫʧʥʘ ï 
ʧʦʨʷʜʢʘ 1200 ʨʫʙʣʝʡ. 
 

 
 
ɼʣʷ ʣʶʙʠʪʝʣʝʡ ʠʩʪʦʨʠʠ ʘʩʪʨʦʥʦʤʠʠ ʦʯʝʥʴ 
ʠʥʪʝʨʝʩʥʘ ʙʫʜʝʪ ʜʨʫʛʘʷ ʢʥʠʛʘ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ɻ. 
ʉʫʨʜʠʥʘ ï �©�F�Z�j�k���� �<�_�e�b�d�h�_�� �i�j�h�l�b�\�h�k�l�h�y�g�b�_�ª, 
ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʦʙ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʄʘʨʩʘ, ʥʘʧʠʩʘʥʥʳʭ ʠʟʚʝʩʪʥʳʤʠ 
ʘʩʪʨʦʥʦʤʘʤʠ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʝʨʠʦʜ ʩ 1861 ʧʦ 
2003 ʛʦʜʳ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʯʪʝʥʠʝ ʵʪʠʭ 
ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʠʟʫʯʝʥʠʝ 
ʄʘʨʩʘ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʝ, ʫʚʠʜʝʪʴ, ʢʘʢ ʦʜʥʠ ʪʝʦʨʠʠ 
ʧʨʠʟʥʘʚʘʣʠʩʴ ʦʰʠʙʦʯʥʳʤʠ ʠ ʚʤʝʩʪʦ ʥʠʭ 
ʚʳʜʚʠʛʘʣʠʩʴ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʩʧʫʩʪʷ ʜʝʩʷʪʠʣʝʪʠʝ 
ʪʦʞʝ ʦʪʚʝʨʛʘʣʠʩʴ. ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʛʣʘʚʘʭ ʢʥʠʛʠ 
ʜʘʸʪʩʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 
ʧʨʠʨʦʜʝ ʂʨʘʩʥʦʡ ʧʣʘʥʝʪʳ. 
 

 
 
ʂʥʠʛʘ ʚʳʧʦʣʥʝʥʘ ʚ ʪʚʸʨʜʦʤ ʧʝʨʝʧʣʸʪʝ ʥʘ ʙʝʣʦʡ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʙʫʤʘʛʝ, ʧʝʯʘʪʴ ʯʸʨʥʦ-ʙʝʣʘʷ. ʀʟʜʘʥʠʝ 
ʙʦʛʘʪʦ ʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʯʸʨʥʦ-ʙʝʣʳʤʠ ʩʭʝʤʘʤʠ ʠ 
ʬʦʪʦʛʨʘʬʠʷʤʠ, ʥʝʢʦʪʦʨʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʚʳʥʝʩʝʥʳ 
ʥʘ ʮʚʝʪʥʫʶ ʚʢʣʝʡʢʫ, ʦʙʲʸʤ ʢʦʪʦʨʦʡ ʨʘʚʝʥ 16 
ʩʪʨʘʥʠʮ. ʂʥʠʛʘ ʚʳʜʝʨʞʘʣʘ ʜʚʘ ʠʟʜʘʥʠʷ ï ʚ 2004 ʠ 
2018 ʛʦʜʘʭ, ʪʠʨʘʞ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 500 
ʵʢʟʝʤʧʣʷʨʦʚ. ʎʝʥʘ ʢʥʠʛʠ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ 
ʦʙʟʦʨʘ ï ʦʢʦʣʦ 900 ʨʫʙʣʝʡ. 
 

 
 
ɼʣʷ ʣʶʙʠʪʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʘʩʪʨʦʥʦʤʠʠ 
ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 
ʩʣʝʜʫʶʱʘʷ ʢʥʠʛʘ ï �©�A�\�z�a�^�u�� �b�� �i�e�Z�g�_�l�u���� �:�l�e�Z�k��
�a�\�z�a�^�g�h�]�h���g�_�[�Z�ª, ʘʚʪʦʨ ʗʥ ʈʠʜʧʘʪ. ʂʥʠʛʘ ʩʦʩʪʦʠʪ ʠʟ 
ʜʚʫʭ ʨʘʟʜʝʣʦʚ. ʇʝʨʚʳʡ ʨʘʟʜʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʪʣʘʩ ʟʚʸʟʜʥʦʛʦ ʥʝʙʘ ʠ ʚʢʣʶʯʘʝʪ ʚ 
ʩʝʙʷ ʢʘʨʪʳ ʚʩʝʭ ʩʦʟʚʝʟʜʠʡ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʟʚʸʟʜ ʜʦ 
6 ʟʚʸʟʜʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ 
ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 
ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʦʟʚʝʟʜʠʠ. 
�I�j�h�^�h�e�`�_�g�b�_���k�e�_�^�m�_�l�«��
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��
���������]�� ������������ �f�Z�y�� ���������� �]�h�^�Z�� �\�� �`�m�j�g�Z�e�_�� �1�D�W�X�U�H��
�i�h�y�\�b�e�Z�k�v�� �k�l�Z�l�v�y�� ���d�j�Z�l�d�h�_�� �b�a�e�h�`�_�g�b�_�� �i�j�b�\�h�^�b�l��
�1�D�W�X�U�H�� �1�H�Z�V���� �h�� �l�h�f���� �q�l�h�� �y�i�h�g�k�d�b�_�� �Z�k�l�j�h�g�h�f�u��
�h�[�g�Z�j�m�`�b�e�b���� �q�l�h�� �g�Z���a�\�_�a�^�Z�o���� �i�h�o�h�`�b�o���� �g�Z���K�h�e�g�p�_����
�f�h�]�m�l�� �i�j�h�b�k�o�h�^�b�l�v�� �k�m�i�_�j�\�k�i�u�r�d�b������ �f�h�s�g�_�c�r�b�_��
�\�u�[�j�h�k�u���w�g�_�j�]�b�b����
    ʄʦʱʥʝʡʰʘʷ ʚʩʧʳʰʢʘ ʥʘ ʉʦʣʥʮʝ ʙʳʣʘ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 1859 ʛʦʜʫ ʠ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ 
ʚʩʧʳʰʢʠ ʂʘʨʨʠʥʛʪʦʥʘ. ʄʦʱʥʦʩʪʴ ʚʳʙʨʦʩʘ ʙʳʣʘ 
ʪʘʢʦʚʘ, ʯʪʦ ʧʦʣʷʨʥʳʝ ʩʠʷʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ 
ɻʘʚʘʡʷʭ ʠ ʂʫʙʝ, ʘ ʪʝʣʝʛʨʘʬʥʳʝ ʧʨʦʚʦʜʘ ʠʩʢʨʠʣʠ. 
ʇʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ, ʩʣʫʯʠʩʴ ʦʥʦ ʩʝʡʯʘʩ, ʧʦ 
ʩʣʦʚʘʤ ʫʯʝʥʳʭ, ʙʫʜʫʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ. 
    ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ 
ʟʚʝʟʜʘʭ ʧʨʦʠʩʭʦʜʷʪ ʚʩʧʳʰʢʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ 
ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʚʩʧʳʰʢʫ ʂʘʨʨʠʥʛʪʦʥʘ ʧʦ ʤʦʱʥʦʩʪʠ 
- ʪʘʢʠʝ ʩʦʙʳʪʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ 
ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠ. ʇʨʠʯʠʥʳ ʧʦʜʦʙʥʳʭ 
ʩʦʙʳʪʠʡ ʜʦ ʩʠʭ ʧʦʨ ʥʝʠʟʚʝʩʪʥʳ, ʠ ʜʦ ʥʝʜʘʚʥʝʛʦ 
ʚʨʝʤʝʥʠ ʫ ʫʯʝʥʳʭ ʥʝ ʙʳʣʦ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʪʘʢʠʤ 
ʚʩʧʳʰʢʘʤ. 
    ɺ ʨʘʤʢʘʭ ʥʦʚʦʡ ʨʘʙʦʪʳ ʫʯʝʥʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʪʝʣʝʩʢʦʧʦʤ "ʂʝʧʣʝʨ" (ʟʘʧʫʱʝʥ ʚ 
ʤʘʨʪʝ 2009 ʛʦʜʘ ʜʣʷ ʧʦʠʩʢʘ ʵʢʟʦʧʣʘʥʝʪ). ʕʪʦʪ 
ʘʧʧʘʨʘʪ ʩʣʝʜʠʪ ʟʘ ʥʝʙʦʣʴʰʠʤ ʫʯʘʩʪʢʦʤ ʥʝʙʘ ʤʝʞʜʫ 
ʩʦʟʚʝʟʜʠʷʤʠ ʃʠʨʳ ʠ ʃʝʙʝʜʷ, ʦʪʩʣʝʞʠʚʘʷ ʧʦʚʝʜʝʥʠʝ 
ʧʨʠʤʝʨʥʦ 150 ʪʳʩʷʯ ʟʚʝʟʜ. ɿʘ 120 ʜʥʝʡ ʥʘʙʣʶʜʝʥʠʷ 
ʠʟ 80 ʪʳʩʷʯ ʧʦʭʦʞʠʭ ʥʘ ʉʦʣʥʮʝ ʟʚʝʟʜ ʚʩʧʳʰʢʠ 
ʧʨʦʠʟʦʰʣʠ ʥʘ 146. ɺʩʝ ʩʦʙʳʪʠʷ ʠʤʝʣʠ ʤʦʱʥʦʩʪʴ ʦʪ 
10 ʜʦ 10 ʪʳʩʷʯ ʤʦʱʥʦʩʪʝʡ ʚʩʧʳʰʢʠ ʂʘʨʨʠʥʛʪʦʥʘ. 
    ʇʦ ʩʣʦʚʘʤ ʫʯʝʥʳʭ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʫʧʝʨʚʩʧʳʰʝʢ 
ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʟʚʝʟʜʘʭ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ 
ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ - ʩ ʧʝʨʠʦʜʦʤ ʧʦʨʷʜʢʘ 
10 ʜʥʝʡ (ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ ʉʦʣʥʮʘ ʥʘ ʵʢʚʘʪʦʨʝ 
ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 24,5 ʜʥʷ). ʊʘʢʦʡ ʥʝʙʦʣʴʰʦʡ 
ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʦʣʦʜʳʭ ʩʚʝʪʠʣ. 
    ʏʘʩʪʴ ʚʩʧʳʰʝʢ, ʦʜʥʘʢʦ, ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ 
ʟʚʝʟʜʘʭ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʉʦʣʥʮʝ. ʋ ʫʯʝʥʳʭ ʙʳʣʘ 
ʛʠʧʦʪʝʟʘ, ʯʪʦ ʪʘʢʠʝ ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʚʝʟʜʳ ʩ ʧʣʘʥʝʪʦʡ-ʛʠʛʘʥʪʦʤ, ʦʜʥʘʢʦ 
ʦʥʘ ʥʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʧʦʢʘ 
ʫʩʪʘʥʦʚʠʣʠ ʷʧʦʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ - ʩʚʝʨʭʤʦʱʥʳʤ 
ʚʩʧʳʰʢʘʤ ʧʨʝʜʰʝʩʪʚʫʶʪ ʛʠʛʘʥʪʩʢʠʝ ʪʝʤʥʳʝ ʧʷʪʥʘ 
ʥʘ ʟʚʝʟʜʝ. 
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    ʊʝʣʝʩʢʦʧ ʫʩʪʘʥʦʚʣʝʥ ʫ ʧʦʜʥʦʞʠʷ ʚʫʣʢʘʥʘ ʊʝʡʜʝ 
ʥʘ ʦʩʪʨʦʚʝ ʊʝʥʝʨʠʬʝ. ʆʥ ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ 
ʰʦʪʣʘʥʜʩʢʦʛʦ ʘʩʪʨʦʥʦʤʘ ɼʞʝʡʤʩʘ ɻʨʝʛʦʨʠ, 
ʞʠʚʰʝʛʦ ʚ XVII ʚʝʢʝ ʠ ʧʨʠʜʫʤʘʚʰʝʛʦ 
ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ, ʧʦ ʢʦʪʦʨʦʡ ʧʦʩʪʨʦʝʥ 
ʪʝʣʝʩʢʦʧ. 
    ɼʠʘʤʝʪʨ ʝʛʦ ʧʝʨʚʠʯʥʦʛʦ, ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ, 
ʟʝʨʢʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʤʝʪʨʘ. ɿʝʨʢʘʣʦ ʠʤʝʝʪ 
ʧʦʩʪʦʷʥʥʫʶ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ. ʊʝʣʝʩʢʦʧ 
ʧʦʩʪʨʦʝʥ ʧʦ ʦʪʢʨʳʪʦʡ ʩʭʝʤʝ, ʪʦ ʝʩʪʴ ʥʝ ʠʤʝʝʪ 
ʢʦʞʫʭʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʠʙʨʘʮʠʶ, 
ʚʦʟʥʠʢʘʶʱʫʶ ʠʟ-ʟʘ ʧʦʨʳʚʦʚ ʚʝʪʨʘ. ʆʪ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦʛʦʜʳ ʧʨʠʙʦʨ ʟʘʱʠʱʘʝʪ ʩʢʣʘʜʥʦʡ 
ʢʫʧʦʣ. ʊʝʣʝʩʢʦʧ ʦʙʦʨʫʜʦʚʘʥ ʩʠʩʪʝʤʦʡ ʧʦʜʩʪʨʦʡʢʠ 
ʧʦʜ ʘʪʤʦʩʬʝʨʥʳʝ ʠʩʢʘʞʝʥʠʷ. 
    ʅʘ ʧʨʠʙʦʨʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʤʝʨʳ, ʧʦʣʷʨʠʤʝʪʨʳ, 
ʠʥʪʝʨʬʝʨʦʤʝʪʨʳ, ʠ ʩʧʝʢʪʨʦʛʨʘʬʳ. ʀʟʦʙʨʘʞʝʥʠʷ 
ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚ ʚʠʜʠʤʦʤ ʠ ʠʥʬʨʘʢʨʘʩʥʦʤ 
ʩʧʝʢʪʨʝ. 
    ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʪʝʣʝʩʢʦʧʘ ʩʪʘʥʝʪ ʠʟʫʯʝʥʠʝ 
ʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʉʦʣʥʮʝ. ʂʨʫʧʥʦʝ ʟʝʨʢʘʣʦ ʠ 
ʩʠʩʪʝʤʘ ʢʦʤʧʝʥʩʘʮʠʠ ʠʩʢʘʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 
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ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʚ 70 ʢʠʣʦʤʝʪʨʦʚ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʟʚʝʟʜʳ. ʋʯʝʥʳʝ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ 
ʨʘʟʨʘʙʦʪʢʝ, ʦʪʤʝʯʘʶʪ, ʯʪʦ ʪʘʢʦʝ ʨʘʟʨʝʰʝʥʠʝ 
ʧʦʟʚʦʣʠʪ ʭʦʨʦʰʦ ʨʘʟʛʣʷʜʝʪʴ ʩʦʣʥʝʯʥʫʶ ʛʨʘʥʫʣʷʮʠʶ 
ʠ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʠ. ɼʚʫʤʷ 
ʜʨʫʛʠʤʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʝʪ ʧʦʣʫʯʝʥʠʝ 
ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ ʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʛʦ ʭʨʦʤʦʩʬʝʨʳ. 
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    ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʄ ɺ. ʃʦʤʦʥʦʩʦʚʘ ʇʝʪʝʨʙʫʨʛʩʢʘʷ 
ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʢʦʤʘʥʜʠʨʦʚʘʣʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 
ʧʨʦʭʦʞʜʝʥʠʷ 6 ʠʶʥʷ 1761 ʛ. ʅ.ʀ. ʇʦʧʦʚʘ ʚ ʀʨʢʫʪʩʢ 
ʠ ʉ.ʗ. ʈʫʤʦʚʩʢʦʛʦ ʚ ʉʝʣʝʥʛʠʥʩʢ. ʉʘʤ ʄ.ɺ. 
ʃʦʤʦʥʦʩʦʚ ʥʘʙʣʶʜʘʣ ʷʚʣʝʥʠʝ ʚ ʪʝʣʝʩʢʦʧ ʠʟ ʦʢʥʘ 
ʩʚʦʝʛʦ ʜʦʤʘ ʚ ʇʝʪʝʨʙʫʨʛʝ ʠ ʦʧʠʩʘʣ ʝʛʦ ʚ ʩʪʘʪʴʝ 
"ʗʚʣʝʥʠʝ ɺʝʥʝʨʳ ʥʘ ʉʦʣʥʮʝ, ʥʘʙʣʶʜʝʥʥʦʝ ʚ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʤʘʷ 
26 ʜʥʷ 1761 ʛʦʜʘ". ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʵʪʦʛʦ 
ʧʨʦʭʦʞʜʝʥʠʷ ʃʦʤʦʥʦʩʦʚ ʟʘʤʝʪʠʣ ʧʦʤʫʪʥʝʥʠʝ ʢʨʘʷ 
ʩʦʣʥʝʯʥʦʛʦ ʜʠʩʢʘ ʧʨʠ ʧʝʨʚʦʤ ʢʦʥʪʘʢʪʝ ("ʯʝʨʥʘʷ 
ʢʘʧʣʷ"). ɸ ʢʦʛʜʘ ʯʝʨʥʳʡ ʜʠʩʢ ɺʝʥʝʨʳ, ʧʦʚʝʨʥʫʪʦʡ ʢ 
ʥʘʙʣʶʜʘʪʝʣʶ ʥʝʦʩʚʝʱʝʥʥʦʡ ʩʪʦʨʦʥʦʡ, ʯʘʩʪʠʯʥʦ 
ʚʩʪʫʧʠʣ ʥʘ ʜʠʩʢ ʉʦʣʥʮʘ, ʚʦʢʨʫʛ ʝʛʦ ʢʨʘʷ, ʝʱʝ 
ʥʘʭʦʜʠʚʰʝʛʦʩʷ ʥʘ ʬʦʥʝ ʥʝʙʘ, ʚʜʨʫʛ ʚʩʧʳʭʥʫʣ 
ʪʦʥʢʠʡ ʦʛʥʝʥʥʳʡ ʦʙʦʜʦʢ. ʕʪʦʪ ʦʙʦʜʦʢ ʪʝʧʝʨʴ 
ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʷʚʣʝʥʠʝʤ ʃʦʤʦʥʦʩʦʚʘ. ʆʥ ʚʳʟʚʘʥ 
ʨʝʬʨʘʢʮʠʝʡ ʩʚʝʪʘ ʚ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ. ʃʦʤʦʥʦʩʦʚ 
ʧʠʩʘʣ: "ʉʠʝ ʥʠʯʪʦ ʠʥʦʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ 
ʧʨʝʣʦʤʣʝʥʠʝ ʣʫʯʝʡ ʩʦʣʥʝʯʥʳʭ ʚ ɺʝʥʝʨʠʥʦʡ 
ʘʪʤʦʩʬʝʨʝ". ʀ ʟʘʢʣʶʯʘʝʪ: "ʇʦ ʩʠʤ ʧʨʠʤʝʯʘʥʠʷʤ 
ʛʦʩʧʦʜʠʥ ʩʦʚʝʪʥʠʢ ʃʦʤʦʥʦʩʦʚ ʨʘʩʩʫʞʜʘʝʪ, ʯʪʦ 
ʧʣʘʥʝʪʘ ɺʝʥʝʨʘ ʦʢʨʫʞʝʥʘ ʟʥʘʪʥʦʶ ʚʦʟʜʫʰʥʦʶ 
ʘʪʤʦʩʬʝʨʦʶ, ʪʘʢʦʚʦʶ (ʣʠʰʴ ʙʳ ʥʝ ʙʦʣʴʰʝʶ), ʢʘʢʦʚʘ 
ʦʙʣʠʚʘʝʪʩʷ ʦʢʦʣʦ ʥʘʰʝʛʦ ʰʘʨʘ ʟʝʤʥʦʛʦ". ɻʝʥʠʘʣʴʥʦʝ 
ʦʪʢʨʳʪʠʝ ʚʝʣʠʢʦʛʦ ʫʯʝʥʦʛʦ 30 ʣʝʪ ʩʧʫʩʪʷ ʙʳʣʦ 
ʧʦʜʪʚʝʨʞʜʝʥʦ ʀ. ʐʨʝʪʝʨʦʤ ʠ ɺ. ɻʝʨʰʝʣʝʤ, ʢʦʪʦʨʳʝ 
ʦʙʥʘʨʫʞʠʣʠ ʥʘ ɺʝʥʝʨʝ ʩʫʤʝʨʝʯʥʳʝ ʷʚʣʝʥʠʷ, 
ʧʦʨʦʞʜʘʝʤʳʝ ʨʘʩʩʝʷʥʠʝʤ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ 
ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʝʝ ʘʪʤʦʩʬʝʨʳ. 
   ʇʨʦʭʦʞʜʝʥʠʝ ɺʝʥʝʨʳ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ 6 ʠʶʥʷ 
2012 ʛʦʜʘ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ. ɺ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʝ ʩʪʨʘʥʳ 
ʉʦʣʥʮʝ ʚʟʦʡʜʝʪ ʫʞʝ ʩ ʧʣʘʥʝʪʦʡ ʥʘ ʜʠʩʢʝ, ʘ 
ʧʦʣʥʦʩʪʴʶ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴ ʚ 
ʚʦʩʪʦʯʥʦʡ ʧʦʣʦʚʠʥʝ ʈʦʩʩʠʠ ʠ ʥʘ ʩʝʚʝʨʝ ʩʪʨʘʥʳ, ʛʜʝ 
ʉʦʣʥʮʝ ʚ ʵʪʦʪ ʜʝʥʴ ʥʝ ʟʘʭʦʜʠʪ ʟʘ ʛʦʨʠʟʦʥʪ. ɺ 
ʅʦʚʦʩʠʙʠʨʩʢʝ ʷʚʣʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚ 5 ʯʘʩʦʚ 07 
ʤʠʥʫʪ ʫʪʨʘ, ʢʦʛʜʘ ʉʦʣʥʮʝ ʪʦʣʴʢʦ ʚʟʦʰʣʦ, ʠ 
ʟʘʢʦʥʯʠʣʦʩʴ ʚ 11 ʯʘʩʦʚ 52 ʤʠʥʫʪʳ ʜʥʷ. ɺʩʪʫʧʣʝʥʠʝ 

ɺʝʥʝʨʳ ʥʘ ʜʠʩʢ ʉʦʣʥʮʘ ʠ ʩʭʦʞʜʝʥʠʝ ʜʣʷʪʩʷ ʧʦ 17,5 
ʤʠʥʫʪ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʠʜʝʥ 
ʩʚʝʪʷʱʠʡʩʷ ʦʙʦʜʦʢ ʘʪʤʦʩʬʝʨʳ. ɺʩʝ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ 
ʜʠʩʢ ɺʝʥʝʨʳ ʤʝʜʣʝʥʥʦ ʜʚʠʞʝʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 
ʉʦʣʥʮʘ. ʇʦ ʨʘʟʤʝʨʫ ʜʠʩʢ ɺʝʥʝʨʳ ʚ 30 ʨʘʟ ʤʝʥʴʰʝ 
ʩʦʣʥʝʯʥʦʛʦ, ʦʥ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚʙʣʠʟʠ ʩʦʣʥʝʯʥʳʭ 
ʧʷʪʝʥ, ʯʪʦ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ. 
    ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ɺʝʥʝʨʳ ʧʦ ʜʠʩʢʫ 
ʉʦʣʥʮʘ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʙʠʪ ʵʪʦʡ 
ʧʣʘʥʝʪʳ ʠ ɿʝʤʣʠ. ʇʦʜʭʦʜʷʱʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 
ʥʝʙʝʩʥʳʭ ʪʝʣ ʩʣʫʯʘʝʪʩʷ ʯʝʪʳʨʝʞʜʳ ʚ 243 ʛʦʜʘ. 
ɺʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʪʨʘʥʟʠʪʘʤʠ 
ʩʦʩʪʘʚʣʷʶʪ 8 ʣʝʪ, 121,5 ʛʦʜʘ, 8 ʣʝʪ ʠ 105,5 ʛʦʜʘ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʝʜʳʜʫʱʝʝ ʧʨʦʭʦʞʜʝʥʠʝ 
ʥʘʙʣʶʜʘʣʠ 8 ʠʶʥʷ 2004 ʛʦʜʘ. ʇʦʩʣʝʜʫʶʱʠʝ 
ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʠʟʦʡʜʫʪ 11 ʜʝʢʘʙʨʷ 2117 ʠ 8 
ʜʝʢʘʙʨʷ 2125 ʛʦʜʘ. 
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    ʇʦʤʠʤʦ ʦʟʝʨʘ ʚ ʪʨʦʧʠʯʝʩʢʦʤ ʧʦʷʩʝ ʊʠʪʘʥʘ ʙʳʣʠ 
ʦʙʥʘʨʫʞʝʥʳ ʝʱʝ ʯʝʪʳʨʝ ʚʦʜʦʝʤʘ ʩʫʱʝʩʪʚʝʥʥʦ 
ʤʝʥʴʰʝʡ ʛʣʫʙʠʥʳ. ʇʦ ʩʣʦʚʘʤ ʫʯʝʥʳʭ, ʧʦ ʛʣʫʙʠʥʝ 
ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʥʠʭ ʞʠʜʢʦʩʪʠ ʦʥʠ ʥʘʧʦʤʠʥʘʶʪ 
ʟʝʤʥʳʝ ʙʦʣʦʪʘ. ʇʝʨʚʦʝ ʦʟʝʨʦ ʚ ʠʶʥʝ 2005 ʛʦʜʘ ʧʦ 
ʩʥʠʤʢʘʤ çʂʘʩʩʠʥʠè ʚʳʷʚʠʣʠ ʚ ʶʞʥʦʡ ʧʦʣʷʨʥʦʡ 
ʦʙʣʘʩʪʠ ʢʘʢ ʪʸʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʦʯʝʥʴ ʯʸʪʢʠʤʠ 
ʛʨʘʥʠʮʘʤʠ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʢʘʢ 
ʞʠʜʢʦʝ ʦʟʝʨʦ. ɽʛʦ ʥʘʟʚʘʣʠ ʦʟʝʨʦ ʆʥʪʘʨʠʦ. 
    ɼʦ ʩʠʭ ʧʦʨ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʵʢʚʘʪʦʨʠʘʣʴʥʘʷ ʦʙʣʘʩʪʴ 
ʩʧʫʪʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʤʝʥʠʩʪʫʶ ʧʫʩʪʳʥʶ, 
ʠ ʚ ʞʠʜʢʦʤ ʚʠʜʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʤʦʛʫʪ 
ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʧʦʣʶʩʘʭ. 
    ʊʠʪʘʥ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ, ʪʘʢ ʢʘʢ 
ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ (ʧʦʤʠʤʦ ɿʝʤʣʠ) ʦʙʲʝʢʪʦʤ ʚ 
ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 
ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʟʝʨʘ ʥʘ ʊʠʪʘʥʝ ʩʦʩʪʦʷʪ 
ʠʟ ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ, 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʤʝʪʘʥʘ. ɾʠʜʢʦʩʪʴ ʥʘ ʊʠʪʘʥʝ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ - ʠʩʧʘʨʷʝʪʩʷ ʠ 
ʚʳʧʘʜʘʝʪ ʚ ʚʠʜʝ ʦʩʘʜʢʦʚ. 
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    ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ çʂʘʩʩʠʥʠè ʠ ʢʦʤʧʴʶʪʝʨʥʳʤ 
ʨʘʩʯʸʪʘʤ, ʩʦʩʪʘʚ ʞʠʜʢʦʩʪʠ ʚ ʦʟʸʨʘʭ ʩʣʝʜʫʶʱʠʡ: 
ʵʪʘʥ (76ð79 %), ʧʨʦʧʘʥ (7ð8 %), ʤʝʪʘʥ (5ð10 %). 
ʂʨʦʤʝ ʪʦʛʦ, ʦʟʸʨʘ ʩʦʜʝʨʞʘʪ 2ð3 % ʮʠʘʥʠʜʘ 
ʚʦʜʦʨʦʜʘ, ʠ ʦʢʦʣʦ 1 % ʙʫʪʝʥʘ, ʙʫʪʘʥʘ ʠ ʘʮʝʪʠʣʝʥʘ. 
ʉʦʛʣʘʩʥʦ ʜʨʫʛʠʤ ʜʘʥʥʳʤ, ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 
ʷʚʣʷʶʪʩʷ ʵʪʘʥ ʠ ʤʝʪʘʥ. ɿʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 
ʦʟʸʨʘʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʦʙʱʠʝ ʟʘʧʘʩʳ 
ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ɿʝʤʣʝ. 
    ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʞʠʟʥʠ ʚ ʧʨʠʚʳʯʥʦʤ ɿʝʤʥʦʤ ʚʠʜʝ 
ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ 
ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 
ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʠʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ. 
ʂʨʦʤʝ ʪʦʛʦ, ʠʟʫʯʝʥʠʝ ʊʠʪʘʥʘ ʤʦʞʝʪ ʨʘʩʩʢʘʟʘʪʴ ʦ 
ʧʫʪʷʭ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʞʠʟʥʠ ʭʠʤʠʯʝʩʢʦʡ 
ʵʚʦʣʶʮʠʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʩʤʦʩʘ. 
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    ʏʝʨʝʟ ʜʝʩʷʪʴ ʤʠʥʫʪ ʧʦʩʣʝ ʩʪʘʨʪʘ ʨʘʢʝʪʘ ʚʳʰʣʘ ʥʘ 
ʦʨʙʠʪʫ ʩ ʘʧʦʛʝʝʤ (ʚʳʩʰʝʡ ʪʦʯʢʦʡ) 632,8 ʢʠʣʦʤʝʪʨʘ, 
ʧʝʨʠʛʝʝʤ 626,9 ʢʠʣʦʤʝʪʨʘ, ʠ ʥʘʢʣʦʥʝʥʠʝʤ 6,024 
ʛʨʘʜʫʩʘ. ɿʜʝʩʴ 350-ʢʠʣʦʛʨʘʤʤʦʚʳʡ ʢʦʩʤʠʯʝʩʢʠʡ 
ʘʧʧʘʨʘʪ ʦʪʜʝʣʠʣʩʷ ʦʪ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʠ ʥʘʯʘʣ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʣʝʪ. 
    ʂʦʩʤʠʯʝʩʢʠʡ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʪʝʣʝʩʢʦʧ NuSTAR, 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ ʜʣʷ ʧʦʠʩʢʘ ʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʝʨʥʳʭ ʜʳʨ, ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ ʠ 
ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʉʦʣʥʮʘ, ʧʠʰʝʪ 
ʃʝʥʪʘ.ʈʋ. 
   24 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ ʥʘ ʩʘʡʪʝ ʅɸʉɸ ʩʦʦʙʱʘʝʪʩʷ 
ʯʪʦ ʪʝʣʝʩʢʦʧ NuSTAR ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʣ ʚʩʧʳʰʢʫ, 
ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʯʝʨʥʘʷ ʜʳʨʘ ʉʪʨʝʣʝʮ ɸ* 
ʚ ʮʝʥʪʨʝ  ʄʣʝʯʥʦʛʦ ʇʫʪʠ. ʉʥʠʤʢʠ ʙʳʣʠ ʩʜʝʣʘʥʳ 
ʝʱʝ ʚ ʠʶʣʝ, ʦʜʥʘʢʦ ʦʙʨʘʙʦʪʘʣʠ ʠ  ʠʭ ʪʦʣʴʢʦ ʩʝʡʯʘʩ. 
ʇʦ ʩʣʦʚʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘʧʧʘʨʘʪ ʩʪʘʣ ʧʝʨʚʳʤ, 
ʢʦʤʫ ʫʜʘʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ 
ʞʝʩʪʢʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʠʟʣʫʯʝʥʠʠ ʚʦ ʚʨʝʤʷ ʪʘʢʦʛʦ 
ʨʦʜʘ ʚʩʧʳʰʝʢ. ʀʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʟʦʛʥʘʥʥʘʷ ʜʦ ʦʢʦʣʦʩʚʝʪʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠ 
ʨʘʟʦʛʨʝʪʘʷ ʜʦ ʩʦʪʝʥ ʤʠʣʣʠʦʥʦʚ ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ 
ʤʘʪʝʨʠʷ, ʢʦʪʦʨʫʶ ʧʦʛʣʦʱʘʝʪ ʜʳʨʘ. ʉʘʤʠ ʫʯʝʥʳʝ 
ʛʦʚʦʨʷʪ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʚʩʧʳʰʢʠ ʜʣʷ ʉʪʨʝʣʴʮʘ 
ʜʦʚʦʣʴʥʦ ʨʝʜʢʠ, ʧʦʵʪʦʤʫ ʠʭ ʦʙʥʘʨʫʞʝʥʠʝ ʷʚʣʷʝʪʩʷ 
ʙʦʣʴʰʦʡ ʫʜʘʯʝʡ. 
    ɺ ʬʝʚʨʘʣʝ 2013 ʛʦʜʘ ʅɸʉɸ ʧʦʢʘʟʘʣʦ, ʯʪʦ 
NuSTAR ʚʤʝʩʪʝ ʩ ʢʦʩʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʝʡ 
XMM-Newton ʠʟʤʝʨʠʣʠ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 
ʩʚʝʨʭʤʘʩʩʠʚʥʦʡ ʯʝʨʥʦʡ ʜʳʨʳ ʚ ʮʝʥʪʨʝ ʛʘʣʘʢʪʠʢʠ 
NGC 1365 ʚ ʩʦʟʚʝʟʜʠʠ ʇʝʯʴ ʠ ʦʧʨʝʜʝʣʠʣʠ ʤʘʩʩʫ 
ʯʝʨʥʦʡ ʜʳʨʳ. 
    ɺ ʷʥʚʘʨʝ 2017 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ 
ʋʥʠʚʝʨʩʠʪʝʪʘ ɼʘʨʝʤʘ ʠ ʋʥʠʚʝʨʩʠʪʝʪʘ ʉʘʫʪʛʝʤʧʪʦʥʘ, 
ʚʦʟʛʣʘʚʣʷʶʱʠʝ ʢʦʘʣʠʮʠʶ ʘʛʝʥʪʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 
ʜʘʥʥʳʝ NuSTAR, ʦʙʲʷʚʠʣʠ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ 
ʩʚʝʨʭʤʘʩʩʠʚʥʳʭ ʯʝʨʥʳʭ ʜʳʨ ʚ ʮʝʥʪʨʝ ʩʦʩʝʜʥʠʭ 
ʛʘʣʘʢʪʠʢ NGC 1448 ʚ ʩʦʟʚʝʟʜʠʠ ʏʘʩʳ ʠ IC 3639. 
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    ʂʘʢ ʩʦʦʙʱʘʝʪʩʷ ʥʘ ʩʘʡʪʝ ʃʘʙʦʨʘʪʦʨʠʠ 
ʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʩ 2009 ʧʦ 2012 ʛʦʜ 
ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʩʤʠʯʝʩʢʠʭ 
ʣʫʯʝʡ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʝʪʝʢʪʦʨʘʤʠ ʘʧʧʘʨʘʪʘ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩ ʤʘʷ 2012 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʣʫʯʝʡ 
ʩʥʦʚʘ ʥʘʯʘʣʦ ʚʦʟʨʘʩʪʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 5 
ʧʨʦʮʝʥʪʦʚ ʚ ʥʝʜʝʣʶ.  
    ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʠʩʭʦʜʷʱʠʭ ʦʪ 
ʉʦʣʥʮʘ. ʕʪʦ ʟʘʩʪʘʚʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
çɺʦʷʜʞʝʨ-1è ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʛʨʘʥʠʮʝ  ʉʦʣʥʝʯʥʦʡ 
ʩʠʩʪʝʤʳ, ʭʦʪʷ ʚʩʸ ʝʱʝ ʥʘʭʦʜʠʣʩʷ ʚʥʫʪʨʠ 
ʛʝʣʠʦʩʬʝʨʳ. 
    ɸ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʤʠʥʫʚʰʝʛʦ ʛʦʜʘ ʜʘʪʯʠʢʠ 
ʘʧʧʘʨʘʪʘ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 
ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʯʘʩʪʠʮ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. ʕʪʦ 
ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ çɺʦʷʜʞʝʨ-1è ʦʢʘʟʘʣʩʷ ʚ 
ʤʝʞʟʚʝʟʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
    ʇʦ ʨʘʩʯʝʪʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʚʦʶ 
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ çɺʦʷʜʞʝʨ-1è ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ 2025 ʛʦʜʘ, ʢʦʛʜʘ çʠʩʪʦʱʘʪʴʩʷè 
ʨʘʜʠʦʠʟʦʪʦʧʥʳʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʛʝʥʝʨʘʪʦʨʳ. 
ɿʘʪʝʤ ʦʥ ʟʘʤʦʣʯʠʪ, ʥʦ ʧʨʦʜʦʣʞʠʪ ʩʚʦʡ ʧʫʪʴ ʢ 
ʟʚʝʟʜʘʤ. 
 
���������]�� ������������ �b�x�g�y�� �\�� �`�m�j�g�Z�e�_���$�P�H�U�L�F�D�Q��
�0�L�Q�H�U�D�O�R�J�L�V�W�� �� �h�i�m�[�e�b�d�h�\�Z�g�Z�� �k�l�Z�l�v�y�� ���d�j�Z�l�d�h�_��
�k�h�^�_�j�`�Z�g�b�_�� �f�h�`�g�h�� �i�j�h�q�b�l�Z�l�v�� �g�Z�� �k�Z�c�l�_�� �:�L�U�H�G��
�6�F�L�H�Q�F�H������ �q�l�h�� �Z�f�_�j�b�d�Z�g�k�d�b�f�� �]�_�h�e�h�]�Z�f�� �b�a��



16 Небосвод № 06, 2021 
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    ʋʯʝʥʳʝ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʝʦʨʠʪ ʧʨʠ ʧʦʤʦʱʠ 
ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʙʣʘʛʦʜʘʨʷ 
ʯʝʤʫ ʚʥʫʪʨʠ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʢʨʘʧʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ 
ʤʠʥʝʨʘʣʘ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥ ʠʤʝʝʪ 
ʬʦʨʤʫʣʫ (Ti4+,Sc,Al,Mg,Zr,Ca)1.8O3. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʦʥ ʩʦʜʝʨʞʠʪ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 
ʩʦʩʪʘʚʝ ʟʝʤʥʦʡ ʢʦʨʳ ʵʣʝʤʝʥʪʳ, ʪʘʢ ʠ ʜʦʚʦʣʴʥʦ 
ʨʝʜʢʠʝ ʮʠʨʢʦʥʠʡ ʠ ʩʢʘʥʜʠʡ. 
 

 
 
    ʇʦ ʩʣʦʚʘʤ ʛʝʦʣʦʛʦʚ, ʧʘʥʛʠʪ ʚ ʩʦʩʪʘʚʝ ʤʝʪʝʦʨʠʪʘ 
ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʯʝʥʴ ʜʘʚʥʦ - ʦʢʦʣʦ 4,5 ʤʠʣʣʠʘʨʜʦʚ 
ʣʝʪ ʥʘʟʘʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʥʝʨʘʣ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ 
ʧʨʦʪʦʧʣʘʥʝʪʘʨʥʦʤ ʜʠʩʢʝ, ʦʙʨʘʱʘʶʱʝʤʩʷ ʚʦʢʨʫʛ 
ʉʦʣʥʮʘ ʝʱʝ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʜʨʫʛʠʭ 
ʧʣʘʥʝʪ. 
    ɼʨʝʚʥʦʩʪʴ ʧʘʥʛʠʪʘ ʦʙʲʷʩʥʷʝʪ ʚʳʙʦʨ ʠʤʝʥʠ, 
ʢʦʪʦʨʦʝ ʜʘʣʠ ʤʠʥʝʨʘʣʫ ʛʝʦʣʦʛʠ. ʆʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʪ 
ʥʘʟʚʘʥʠʷ ʢʠʪʘʡʩʢʦʛʦ ʤʠʬʠʯʝʩʢʦʛʦ ʛʠʛʘʥʪʘ ʇʘʥʴ ɻʫ, 
ʢʦʪʦʨʳʡ ʚʟʤʘʭʦʤ ʦʛʨʦʤʥʦʛʦ ʪʦʧʦʨʘ ʦʪʜʝʣʠʣ ʀʥʴ ʦʪ 
ʗʥ ʠ ʩʦʪʚʦʨʠʣ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʅʝʙʦ ʠ ɿʝʤʣʶ. 
ʂʦʤʠʩʩʠʷ ʧʦ ʥʦʚʳʤ ʤʠʥʝʨʘʣʘʤ, ʥʦʤʝʥʢʫʣʘʪʫʨʝ ʠ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ 
ʘʩʩʦʮʠʘʮʠʠ ʫʪʚʝʨʜʠʣʘ ʜʘʥʥʦʝ ʥʘʟʚʘʥʠʝ. 
    ʄʝʪʝʦʨʠʪ ɸʣʴʝʥʜʝ ʫʧʘʣ ʥʘ ɿʝʤʣʶ ʚ 1969 ʛʦʜʫ, ʧʨʠ 
ʧʘʜʝʥʠʠ ʦʥ ʨʘʩʧʘʣʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʦʩʢʦʣʢʦʚ. 
ʆʙʱʘʷ ʤʘʩʩʘ ʤʝʪʝʦʨʠʪʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ ʧʷʪʠ ʪʦʥʥ, 
ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ʩʦʙʨʘʣʠ ʫʯʝʥʳʝ. ʉʝʡʯʘʩ ʯʘʩʪʠ 
ʤʝʪʝʦʨʠʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ 
ʫʯʨʝʞʜʝʥʠʷʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 
    ʅʝʜʘʚʥʦ ʫʯʝʥʳʝ ʦʧʫʙʣʠʢʦʚʘʣʠ ʘʥʘʣʠʟ 
ʤʘʨʩʠʘʥʩʢʦʛʦ ʤʝʪʝʦʨʠʪʘ ALH84001, ʥʘʡʜʝʥʥʳʡ 27 
ʜʝʢʘʙʨʷ 1984 ʛʦʜʘ ʚ ʛʦʨʘʭ ɸʣʘʥ ʍʠʣʣʩ, ʠ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʪʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʥ ʩʦʜʝʨʞʠʪ, 
ʠʤʝʶʪ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʦʜʫʢʪʦʤ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦʡ ʤʘʨʩʠʘʥʩʢʦʡ ʞʠʟʥʠ. 
 
���������]�� �������F�_�`�^�m�g�Z�j�h�^�g�Z�y�� �]�j�m�i�i�Z�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c��
�i�h�^�� �j�m�d�h�\�h�^�k�l�\�h�f�� �:�Z�j�h�g�� �J�h�[�h�l�w�f�� ���'�U���� �$�D�U�R�Q��
�5�R�E�R�W�K�D�P���� �h�[�g�Z�j�m�`�b�e�Z�� �^�\�h�c�g�b�d�Z�� �F�e�_�q�g�h�]�h��
�I�m�l�b���� �K�l�Z�l�v�y�� �m�q�_�g�u�o�� ������ �b�x�g�y�� ���������� �]�h�^�Z��
�i �h�y�\�b�e�Z�k�v���\���`�m�j�g�Z�e�_���0�R�Q�W�K�O�\���1�R�W�L�F�H�V���R�I���W�K�H���5�R�\�D�O��
�$�V�W�U�R�Q�R�P�L�F�D�O���6�R�F�L�H�W�\����
    ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʝ ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ 
ʚʦʧʨʦʩʦʤ, ʢʘʢʦʡ ʧʨʦʮʝʥʪ ʛʘʣʘʢʪʠʢ ʠʤʝʝʪ ʩʧʫʪʥʠʢʦʚ, 

ʢʘʢ ʄʣʝʯʥʳʡ ʇʫʪʴ (ʠʤʝʶʪʩʷ ʚ ʚʠʜʫ ɹʦʣʴʰʦʝ ʠ 
ʄʘʣʦʝ ʄʘʛʝʣʣʘʥʦʚʳ ʆʙʣʘʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʦʨʷʜʢʘ 
ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʪʳʩʷʯ ʩʚʝʪʦʚʳʭ ʣʝʪ ʦʪ ɻʘʣʘʢʪʠʢʠ). 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 
Galaxy and Mass Assembly (GAMA), ʧʦʟʚʦʣʠʣ 
ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʤʝʥʝʝ 0,4 ʧʨʦʮʝʥʪʘ ʚʩʝʭ 
ʩʢʦʧʣʝʥʠʡ ʟʚʝʟʜ ʠʤʝʶʪ ʩʦʩʝʜʝʡ. 
 

 
 
    ʉʨʝʜʠ ʧʨʦʯʝʛʦ ʫʯʝʥʳʤ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʜʚʝ 
ʛʘʣʘʢʪʠʢʠ, ʧʦʭʦʞʠʝ ʥʘ ʥʘʰʫ. ʃʫʯʰʝ ʚʩʝʭ ʥʘ ʨʦʣʴ 
ʜʚʦʡʥʠʢʘ ʧʦʜʭʦʜʠʪ ʛʘʣʘʢʪʠʢʘ GAMA202627, 
ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʟʚʝʟʜʠʠ ɻʠʜʨʳ (ʨʘʩʩʪʦʷʥʠʝ ʥʝ 
ʩʦʦʙʱʘʝʪʩʷ). ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʨʘʣʴʥʫʶ 
ʛʘʣʘʢʪʠʢʫ ʩ ʧʘʨʦʡ ʩʦʩʝʜʝʡ, ʥʘʧʦʤʠʥʘʶʱʠʭ 
ʄʘʛʝʣʣʘʥʦʚʳ ʦʙʣʘʢʘ. 
    ɼʨ. ʈʦʙʦʪʵʤ ʦʪʤʝʯʘʝʪ, çʄʳ ʥʘʰʣʠ ʚʩʝʛʦ 3% 
ʛʘʣʘʢʪʠʢ ʘʥʘʣʦʛʠʯʥʳʭ ʥʘʰʝʤʫ ʄʣʝʯʥʦʤʫ ʇʫʪʠ, 
ʠʤʝʶʱʠʭ ʛʘʣʘʢʪʠʢʠ ʢʦʤʧʘʥʴʦʥʳ, ʧʦʜʦʙʥʳʝ 
ʄʘʛʝʣʣʘʥʦʚʳʤ ʆʙʣʘʢʘʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 
ʨʝʜʢʠʤ. ɺʩʝʛʦ ʤʳ ʦʙʥʘʨʫʞʠʣʠ 14 ʛʘʣʘʢʪʠʯʝʩʢʠʭ 
ʩʠʩʪʝʤ, ʧʦʜʦʙʥʳʭ ʥʘʰʝʡ, ʜʚʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʧʦʯʪʠ ʪʦʯʥʦʝ ʩʦʚʧʘʜʝʥʠʝè. 
 

 
 
���������]�� �������<�� �d�h�g�p�_�� �b�x�g�y�� ���������� �]�h�^�Z�� �]�j�m�i�i�Z��
�Z�k�l�j�h�n�b�a�b�d�h�\�� �i�h�^�� �j�m�d�h�\�h�^�k�l�\�h�f�� �E�m�q�b�Z�g�h�� �?�k�k�Z��
���/�X�F�L�D�Q�R�� �,�H�V�V���� �b�a�� �m�g�b�\�_�j�k�b�l�_�l�Z�� �E�Z�� �K�Z�i�b�_�g�p�Z�� �\��
�J�b�f�_�����B�l�Z�e�b�y�����i�h�^�l�\�_�j�^�b�e�Z���^�h�]�Z�^�d�m���k�\�h�b�o���d�h�e�e�_�]��
���\�� �Z�i�j�_�e�_�� ���������� �]�h�^�Z�� �]�j�m�i�i�Z�� �Z�k�l�j�h�n�b�a�b�d�h�\���i�h�^��
�j�m�d�h�\�h�^�k�l�\�h�f�� �J�h�a���F�Z�j�b�� �;�Z�e�Z�g�� ���5�R�V�H���0�D�U�L�H��
�%�D�O�D�Q�G�����b�a���D�h�j�h�e�_�\�k�d�h�c���h�[�k�_�j�\�Z�l�h�j�b�b���\���;�j�x�k�k�_�e�_��
���;�_�e�v�]�b�y���� �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�e�Z�� �g�Z�d�e�h�g�� �h�k�b��
�\�j�Z�s�_�g�b�y�� �L�b�l�Z�g�Z�� �b�� �g�_�d�h�l�h�j�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��
�_�]�h�� �^�\�b�`�_�g�b�y�� �i�h�� �h�j�[�b�l�_�� �b�� �i�j�b�r�e�Z�� �d�� �\�u�\�h�^�m���� �q�l�h��
�i�h�^�� �i�h�\�_�j�o�g�h�k�l�v�x�� �k�i�m�l�g�b�d�Z�� �^�h�e�`�_�g��
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�k�m�s�_�k�l�\�h�\�Z�l�v�� �h�d�_�Z�g������ �b�a�m�q�Z�y�� �^�Z�g�g�u�_���� �k�h�[�j�Z�g�g�u�_��
�a�h�g�^�h�f�� ���D�Z�k�k�b�g�b���� �\�� �l�_�q�_�g�b�_�� �i�h�k�e�_�^�g�b�o�� �k�_�f�b�� �e�_�l��
�\�� �o�h�^�_�� ������ �i�j�b�[�e�b�`�_�g�b�c�� �d�� �L�b�l�Z�g�m���� �q�l�h�� �g�Z�� �L�b�l�Z�g�_����
�k�Z�f�h�f�� �d�j�m�i�g�h�f�� �k�i�m�l�g�b�d�_�� �K�Z�l�m�j�g�Z���� �b�f�_�_�l�k�y��
�]�b�]�Z�g�l�k�d�b�c�� �h�d�_�Z�g���� �a�Z�g�b�f�Z�x�s�b�c�� �\�k�x�� �i�e�h�s�Z�^�v��
�i�e�Z�g�_�l�u�� �b�� �j�Z�k�i�h�e�h�`�_�g�g�u�c�� �g�Z�� �]�e�m�[�b�g�_�� ��������
�d�b�e�h�f�_�l�j�h�\�� �h�l�� �i�h�\�_�j�o�g�h�k�l�b�� �g�_�[�_�k�g�h�]�h�� �l�_�e�Z��
���k�l�Z�l�v�y���h�i�m�[�e�b�d�h�\�Z�g�Z���\���`�m�j�g�Z�e�_���6�F�L�H�Q�F�H������
    ʂʘʢ ʦʙʲʷʩʥʷʶʪ ʫʯʝʥʳʝ, ʊʠʪʘʥ ʜʚʠʛʘʝʪʩʷ ʧʦ 
ʥʝʩʢʦʣʴʢʦ ʚʳʪʷʥʫʪʦʡ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ ʠ 
ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʝʪ ʜʝʡʩʪʚʠʝ ʧʨʠʣʠʚʥʳʭ ʩʠʣ 
ʉʘʪʫʨʥʘ. ʂʦʛʜʘ ʧʣʘʥʝʪʳ ʩʙʣʠʞʘʶʪʩʷ, ʧʨʠʣʠʚʥʳʝ 
ʩʠʣʳ ʩʞʠʤʘʶʪ ʊʠʪʘʥ, ʜʝʬʦʨʤʠʨʫʷ ʧʣʘʥʝʪʫ, ʯʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʧʫʪʥʠʢʘ ʉʘʪʫʨʥʘ ʩ ʜʨʫʛʠʤʠ 
ʦʙʲʝʢʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʟʦʥʜʦʤ "ʂʘʩʩʠʥʠ". 
   ɽʩʩ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʧʨʦʩʣʝʜʠʣʠ, ʢʘʢ ʤʝʥʷʣʘʩʴ 
ʩʢʦʨʦʩʪʴ "ʂʘʩʩʠʥʠ" ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʊʠʪʘʥʫ ʚ 
ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʥʘ ʝʛʦ ʦʨʙʠʪʝ, ʥʘʙʣʶʜʘʷ ʟʘ 
ʩʤʝʱʝʥʠʝʤ ʨʘʜʠʦʩʠʛʥʘʣʘ ʟʦʥʜʘ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤ 
ʜʘʣʴʥʝʡ ʩʚʷʟʠ ʥʘ ɿʝʤʣʝ. ʋʯʝʥʳʝ ʩʦʧʦʩʪʘʚʠʣʠ 
ʩʢʦʨʦʩʪʠ "ʂʘʩʩʠʥʠ" ʜʣʷ ʨʘʟʥʳʭ ʪʦʯʝʢ ʦʨʙʠʪ ʊʠʪʘʥʘ 
ʠ ʚʳʯʠʩʣʠʣʠ ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʊʠʪʘʥʘ ʧʨʠ 
ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʉʘʪʫʨʥʫ. 
    ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 
ʧʦʣʷ ʊʠʪʘʥʘ ʤʝʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 4% ʧʨʠ 
ʩʙʣʠʞʝʥʠʠ ʩ ʧʣʘʥʝʪʦʡ ʛʠʛʘʥʪʘ, ʯʝʛʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚ 
ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʣʘʥʝʪʘ ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʠʪ ʠʟ 
ʪʚʝʨʜʳʭ ʧʦʨʦʜ. ʇʦ ʨʘʩʯʝʪʘʤ ʫʯʝʥʳʭ, ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ 
ʪʘʢʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʊʠʪʘʥʝ ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ 
ʧʦʜʟʝʤʥʳʡ ʦʢʝʘʥ ʠʟ ʞʠʜʢʦʡ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʝ ʚ 100 
ʢʠʣʦʤʝʪʨʦʚ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʣʘʥʝʪʳ. 
    ʂʘʢ ʧʦʣʘʛʘʶʪ ʫʯʝʥʳʝ, ʦʢʝʘʥ ʜʦʣʞʝʥ ʙʳʪʴ 
ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʤ ʠ ʧʣʦʪʥʳʤ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ 
ʩʪʦʣʴ ʩʠʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʊʠʪʘʥʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ, 
ʚʦʜʳ ʵʪʦʛʦ ʧʦʜʟʝʤʥʦʛʦ "ʤʦʨʷ" ʥʘʩʳʱʝʥʳ ʘʤʤʠʘʢʦʤ 
ʠʣʠ ʝʛʦ ʩʝʨʥʦʢʠʩʣʦʡ ʩʦʣʴʶ - ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ, 
ʧʦʚʳʰʘʶʱʠʤʠ ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ. 
    ɸʩʪʨʦʥʦʤʳ ʢʨʘʡʥʝ ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʥʦʩʷʪʩʷ ʢ 
ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʟʥʠ ʧʦʜ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʊʠʪʘʥʘ - ʝʛʦ ʦʢʝʘʥ ʥʝ ʧʦʜʧʠʪʳʚʘʶʪ 
ʛʦʨʷʯʠʝ ʛʝʡʟʝʨʳ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʜʟʝʤʥʳʭ 
ʚʦʜʦʝʤʘʭ ɽʚʨʦʧʳ, ʦʜʥʦʛʦ ʠʟ ʩʧʫʪʥʠʢʦʚ ʖʧʠʪʝʨʘ. 
ʇʦʵʪʦʤʫ ʧʦʜʟʝʤʥʳʡ ʦʢʝʘʥ ʊʠʪʘʥʘ ʙʫʜʝʪ ʩʣʠʰʢʦʤ 
ʭʦʣʦʜʥʳʤ ʠ ʙʝʜʥʳʤ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʜʣʷ 
ʟʘʨʦʞʜʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. 
    ɽʩʩ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʜʟʝʤʥʳʡ ʦʢʝʘʥ 
ʊʠʪʘʥʘ ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʪʘʥʦʚʦʤ 
ʮʠʢʣʝ ʧʣʘʥʝʪʳ, ʪʨʘʥʩʧʦʨʪʠʨʫʷ ʤʦʣʝʢʫʣʳ ʛʘʟʘ ʠʟ 
ʥʝʜʨ ʩʧʫʪʥʠʢʘ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ, 
ʚʳʨʳʚʘʶʱʝʡʩʷ ʥʘʨʫʞʫ ʚʦ ʚʨʝʤʷ ʠʟʚʝʨʞʝʥʠʡ 
ʣʝʜʷʥʳʭ ʚʫʣʢʘʥʦʚ. ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ 
ʊʠʪʘʥ ʦʩʪʘʝʪʩʷ "ʫʢʫʪʘʥʥʳʤ" ʚ ʤʝʪʘʥʦʚʦʝ ʦʜʝʷʣʦ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʦʣʝʢʫʣʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʝʛʦ 
ʘʪʤʦʩʬʝʨʝ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʨʫʰʘʶʪʩʷ ʣʫʯʘʤʠ 
ʉʦʣʥʮʘ. 
    ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʥʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ 2014 ʛʦʜʫ ʠ ʦʩʥʦʚʘʥʥʳʭ ʥʘ 
ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʢʘʨʪʝ ʩʧʫʪʥʠʢʘ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʦʙʨʘʥʥʳʭ çʂʘʩʩʠʥʠè, ʫʯʸʥʳʝ 
ʚʳʩʢʘʟʘʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʞʠʜʢʦʩʪʴ ʚ ʦʢʝʘʥʝ 
ʩʧʫʪʥʠʢʘ ʉʘʪʫʨʥʘ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 
ʧʣʦʪʥʦʩʪʴʶ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʴʶ. ʉʢʦʨʝʝ 
ʚʩʝʛʦ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʩʦʣ, ʚ ʩʦʩʪʘʚ 
ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʩʦʣʠ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʪʨʠʡ, ʢʘʣʠʡ ʠ 
ʩʝʨʫ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʩʧʫʪʥʠʢʘ 

ʛʣʫʙʠʥʘ ʦʢʝʘʥʘ ʚʘʨʴʠʨʫʝʪ ð ʚ ʦʜʥʠʭ ʤʝʩʪʘʭ ʚʦʜʘ 
ʧʨʦʤʝʨʟʘʝʪ, ʠʟʥʫʪʨʠ ʥʘʨʘʱʠʚʘʷ ʣʝʜʷʥʫʶ ʢʦʨʢʫ, 
ʧʦʢʨʳʚʘʶʱʫʶ ʦʢʝʘʥ, ʠ ʩʣʦʡ ʞʠʜʢʦʩʪʠ ʚ ʵʪʠʭ ʤʝʩʪʘʭ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʦʙʱʘʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʊʠʪʘʥʘ. 
ʉʠʣʴʥʘʷ ʩʦʣʸʥʦʩʪʴ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʢʝʘʥʘ 
ʜʝʣʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ 
ʥʸʤ ʞʠʟʥʠ. 
    ʄʠʩʩʠʷ "ʂʘʩʩʠʥʠ-ɻʶʡʛʝʥʩ" - ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ 
ʢʦʩʤʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ ʉʐɸ, ɽʚʨʦʧʳ ʠ ʀʪʘʣʠʠ ʧʦ 
ʠʟʫʯʝʥʠʶ ʉʘʪʫʨʥʘ. ʂʦʩʤʠʯʝʩʢʠʡ ʟʦʥʜ "ʂʘʩʩʠʥʠ" ʩʦ 
ʩʧʫʩʢʘʝʤʳʤ ʘʧʧʘʨʘʪʦʤ "ɻʶʡʛʝʥʩ" ʙʳʣ ʟʘʧʫʱʝʥ ʚ 
1997 ʛʦʜʫ ʠ ʜʦʩʪʠʛ ʦʨʙʠʪʳ ʧʣʘʥʝʪʳ 1 ʠʶʣʷ 2004 
ʛʦʜʘ. "ɻʶʡʛʝʥʩ" ʠʟʫʯʠʣ ʘʪʤʦʩʬʝʨʫ ʠ ʧʦʚʝʨʭʥʦʩʪʴ 
ʊʠʪʘʥʘ, ʩʧʫʪʥʠʢʘ ʉʘʪʫʨʥʘ, ʘ "ʂʘʩʩʠʥʠ" ʧʦʩʣʝ 
ʦʪʜʝʣʝʥʠʷ ʘʧʧʘʨʘʪʘ ʧʨʦʜʦʣʞʠʣ ʠʟʫʯʝʥʠʝ ʧʣʘʥʝʪʳ ʠ 
ʝʝ ʩʧʫʪʥʠʢʦʚ.  ɺ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 2010 ʛʦʜʘ 
"ʂʘʩʩʠʥʠ" ʥʘʯʘʣ ʥʦʚʳʡ ʵʪʘʧ ʩʚʦʝʡ ʤʠʩʩʠʠ, 
ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ "ʉʦʣʥʮʝʩʪʦʷʥʠʝ" (Solstice): 
ʩʨʦʢ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʘ ʧʨʦʜʣʝʥ ʜʦ 2017 ʛʦʜʘ ʜʣʷ 
ʚʧʝʨʚʳʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʩʝʛʦ ʩʝʟʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʉʘʪʫʨʥʘ. 15 ʩʝʥʪʷʙʨʷ 2017 ʛʦʜʘ ʂʘʩʩʠʥʠ 
ʟʘʚʝʨʰʠʣ ʩʚʦʶ 20-ʣʝʪʥʶʶ ʤʠʩʩʠʶ ʚ ʩʠʩʪʝʤʝ 
ʉʘʪʫʨʥʘ ʠ ʩʛʦʨʝʣ ʚ ʘʪʤʦʩʬʝʨʝ ʛʘʟʦʚʦʛʦ ʛʠʛʘʥʪʘ. 
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    ʕʬʬʝʢʪ ʉʶʥʷʝʚʘ ð ɿʝʣʴʜʦʚʠʯʘ ʩʚʷʟʘʥ ʩ 
ʨʝʣʠʢʪʦʚʳʤ ʠʟʣʫʯʝʥʠʝʤ (ʠʟʚʝʩʪʥʳʤ ʪʘʢʞʝ ʢʘʢ 
ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʬʦʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ) - ʢʦʩʤʠʯʝʩʢʦʝ 
ʠʟʣʫʯʝʥʠʝ, ʦʩʪʘʚʰʝʝʩʷ ʦʪ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ 
ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʧʣʘʟʤʘ 
ʩʪʘʣʘ ʧʨʦʟʨʘʯʥʦʡ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ɺ 70-
ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʈʘʰʠʜ 
ʉʶʥʷʝʚ ʠ ʗʢʦʚ ɿʝʣʴʜʦʚʠʯ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʥʘ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʦʛʫʪ ʚʣʠʷʪʴ 
ʛʦʨʷʯʠʝ ʵʣʝʢʪʨʦʥʳ ʤʝʞʟʚʝʟʜʥʦʛʦ ʛʘʟʘ 
(ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʵʬʬʝʢʪ ʉʶʥʷʝʚʘ-ɿʝʣʴʜʦʚʠʯʘ), 
ʜʚʠʞʝʥʠʝ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʩʢʦʧʣʝʥʠʡ 
(ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʉʶʥʷʝʚʘ-ɿʝʣʴʜʦʚʠʯʘ). 
ʂʨʦʤʝ ʵʪʦʛʦ ʦʙʘ ʪʠʧʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʷʨʠʟʘʮʠʠ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
    ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʵʬʬʝʢʪ ʉʶʥʷʝʚʘ-ɿʝʣʴʜʦʚʠʯʘ ʙʳʣ 
ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 1983 ʛʦʜʫ, ʘ ʚ 90-ʭ ʛʦʜʘʭ 
ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʵʪʦʪ ʵʬʬʝʢʪ ʫʞʝ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ 
ʠʟʫʯʝʥʠʷ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʩʢʦʧʣʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 
ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 
ʦʩʪʘʚʘʣʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʨʘʤʢʘʭ ʥʦʚʦʡ ʨʘʙʦʪʳ 
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ʫʯʝʥʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʨʘʤʢʘʭ 
ʉʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʙʘʨʠʦʥʥʳʭ ʦʩʮʠʣʣʷʮʠʡ 
(Baryon Oscillation Spectroscopic Survey, BOSS) 
ʚʤʝʩʪʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ ʛʘʣʘʢʪʠʯʝʩʢʠʭ 
ʩʢʦʧʣʝʥʠʡ ʪʝʣʝʩʢʦʧʦʤ ACT ʚ ʧʫʩʪʳʥʝ ɸʪʘʢʘʤʘ ʚ 
ʏʠʣʠ. 
    "ʅʠ ʦʜʠʥ ʠʟ ʧʨʦʝʢʪʦʚ ʥʝ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 
ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʦʣʴ ʪʦʥʢʦʛʦ ʷʚʣʝʥʠʷ ʢʘʢ ʵʬʬʝʢʪ 
ʉʶʥʷʝʚʘ-ɿʝʣʴʜʦʚʠʯʘ, - ʧʨʠʚʦʜʠʪ Nature News ʩʣʦʚʘ 
ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʪʢʨʳʪʠʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 
ʙʣʘʛʦʜʘʨʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʦʛʨʦʤʥʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʙʦʠʤʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ - ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʙʦʪʳ ʫʯʝʥʳʝ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʝʭʤʝʨʥʳʝ ʢʘʨʪʳ 27 ʪʳʩʷʯ ʛʘʣʘʢʪʠʢ 
(BOSS) ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ 7,5 ʪʳʩʷʯʠ ʷʨʯʘʡʰʠʭ 
ʩʢʦʧʣʝʥʠʡ (ACT). 
    ʇʦ ʩʣʦʚʘʤ ʫʯʝʥʳʭ, ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʤʦʛʫʪ 
ʘʩʪʨʦʥʦʤʘʤ ʚ ʨʘʙʦʪʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʧʦʤʦʛʫʪ 
ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʦʮʝʥʢʠ ʥʘ ʩʢʦʨʦʩʪʠ 
ʜʚʠʞʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʩʢʦʧʣʝʥʠʡ. 
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    ɸʩʪʨʦʥʦʤʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦʪ ʧʫʣʴʩʘʨ 
(ʩʚʝʨʭʧʣʦʪʥʦʝ ʙʳʩʪʨʦ ʚʨʘʱʘʶʱʝʝʩʷ ʪʝʣʦ, 
ʠʩʧʫʩʢʘʶʱʝʝ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʠʣʠ ʦʧʪʠʯʝʩʢʠʝ ʣʫʯʠ) 
ʚʦʟʥʠʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʨʳʚʘ ʩʚʝʨʭʥʦʚʦʡ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ SNR MSH 11-16A. ʋʜʘʨʥʘʷ ʚʦʣʥʘ ʦʪ ʵʪʦʡ 
ʩʚʝʨʭʥʦʚʦʡ ʥʘʛʨʝʣʘ ʦʢʨʫʞʘʶʱʠʡ ʛʘʟ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 
ʤʠʣʣʠʦʥʦʚ ʛʨʘʜʫʩʦʚ, ʟʘʩʪʘʚʠʚ ʝʛʦ ʩʚʝʪʠʪʴʩʷ ʚ 
ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʏʘʥʜʨʘ ʦʙʥʘʨʫʞʠʣʘ ʚ ʵʪʦʡ 
ʦʙʣʘʩʪʠ ʪʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʛʘʤʤʘ-ʣʫʯʝʡ, 
ʥʘʧʦʤʠʥʘʶʱʠʡ ʢʦʤʝʪʫ ʩ ʭʚʦʩʪʦʤ ʚ ʪʨʠ ʩʚʝʪʦʚʳʭ 
ʛʦʜʘ. ʀ ʵʪʘ ʢʦʤʝʪʘ ï ʧʫʣʴʩʘʨ, "ʫʙʝʛʘʶʱʠʡ" ʦʪ ʮʝʥʪʨʘ 
ʩʚʝʨʭʥʦʚʦʡ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝʩʢʦʣʴʢʦ ʤʣʥ ʢʠʣʦʤʝʪʨʦʚ 
ʚ ʯʘʩ (ʧʦ ʦʮʝʥʢʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 8,6-10,5 ʤʣʥ ʢʤ/ʯ, 
ʪʦ ʝʩʪʴ ʦʢʦʣʦ 2,4-2,9 ʪʳʩ. ʢʤ/ʩʝʢ, ʚ ʩʨʝʜʥʝʤ 0,01 
ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ). 

    ʇʦ ʜʘʥʥʳʤ ʫʯʝʥʳʭ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ ʩʪʦʣʴ ʞʝ 
ʙʳʩʪʨʘʷ ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ. ʆʥʘ ʪʦʞʝ, ʚʦʟʤʦʞʥʦ, 
ʧʦʷʚʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʨʳʚʘ ʩʚʝʨʭʥʦʚʦʡ, ʘ ʝʝ 
ʩʢʦʨʦʩʪʴ, ʧʦ ʦʮʝʥʢʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, - 5-10 ʤʣʥ 
ʢʤ/ʯ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʘ ʦʙʲʝʢʪʘ ʪʨʝʙʫʶʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʠ ʝʩʣʠ ʵʪʦ 
ʧʨʦʠʟʦʡʜʝʪ, ʘʩʪʨʦʬʠʟʠʢʘʤ ʧʨʠʜʝʪʩʷ ʧʝʨʝʩʤʦʪʨʝʪʴ 
ʩʚʦʠ ʤʦʜʝʣʠ ʚʟʨʳʚʘ ʩʚʝʨʭʥʦʚʳʭ. 
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    ʄʦʣʦʜʘʷ (ʚʩʝʛʦ 10 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʧʨʦʪʠʚ 4,5 
ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʫ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ) ʟʚʝʟʜʥʘʷ 
ʩʠʩʪʝʤʘ TYC 8241 2652 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
456 ʩʚʝʪʦʚʳʭ ʣʝʪ ʦʪ ɿʝʤʣʠ. ʉʚʝʯʝʥʠʝ ʜʘʥʥʦʛʦ 
ʧʨʦʪʦʧʣʘʥʝʪʥʦʛʦ ʜʠʩʢʘ ʙʳʣʦ ʚʧʝʨʚʳʝ 
ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 1984 ʛʦʜʫ, ʠ ʩ ʪʝʭ ʧʦʨ ʚ ʪʝʯʝʥʠʝ 
ʦʢʦʣʦ 20 ʣʝʪ ʙʳʣʦ ʭʦʨʦʰʦ ʜʦʩʪʫʧʥʦ ʜʣʷ 
ʥʘʙʣʶʜʝʥʠʡ. ʅʦ ʚ 2009 ʛʦʜʫ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ ʝʛʦ 
ʷʨʢʦʩʪʴ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 2/3, ʘ ʢ 2010 ʛʦʜʫ ʜʠʩʢ ʩʪʘʣ 
ʧʦʯʪʠ ʥʝʨʘʟʣʠʯʠʤ. ʊʦ ʝʩʪʴ ʜʠʩʢ ʠʩʯʝʟ ʚʩʝʛʦ ʣʠʰʴ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʟʘ ʪʨʠ ʛʦʜʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
ʘʙʩʦʣʶʪʥʳʤ ʨʝʢʦʨʜʦʤ, ʥʠʢʦʛʜʘ ʥʝ ʥʘʙʣʶʜʘʚʰʠʤʩʷ 
ʨʘʥʝʝ. ʇʦ ʦʮʝʥʢʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦ 
ʠʥʬʨʘʢʨʘʩʥʦʤʫ ʠʟʣʫʯʝʥʠʶ, ʪʝʤʧʝʨʘʪʫʨʘ ʜʠʩʢʘ 
ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 180 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. 
    ɺ ʨʘʤʢʘʭ ʥʦʚʦʡ ʨʘʙʦʪʳ ʫʯʝʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ TYC 8241 2652 ʟʘ ʜʚʘ 
ʛʦʜʘ ʩ 2009 ʧʦ 2011 ʛʦʜʳ. ʆʙʲʷʩʥʠʪʴ ʧʨʦʠʟʦʰʝʜʰʝʝ 
ʩʥʠʞʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫʯʝʥʳʝ, ʧʦ ʠʭ 
ʩʦʙʩʪʚʝʥʥʳʤ ʩʣʦʚʘʤ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ, ʦʜʥʘʢʦ, ʦʥʠ 
ʧʨʝʜʣʘʛʘʶʪ ʩʣʝʜʫʶʱʫʶ ʛʠʧʦʪʝʟʫ: ʥʘʙʣʶʜʘʚʰʘʷʩʷ 
ʧʳʣʴ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʥʝʢʠʭ 
ʪʝʣ - ʧʣʘʥʝʪ ʠʣʠ ʢʨʫʧʥʳʭ ʘʩʪʝʨʦʠʜʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ 
ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʤʘʪʝʨʠʘʣ ʦʩʝʣ ʥʘ ʟʚʝʟʜʫ, ʣʠʙʦ 
ʦʢʘʟʘʣʩʷ "ʚʳʤʝʪʝʥ" ʠʟ ʩʠʩʪʝʤʳ ʜʘʚʣʝʥʠʝʤ ʩʚʝʪʘ. 
    ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 
ʧʝʨʝʩʤʦʪʨʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʘʥʝʪʘʨʥʳʭ ʩʠʩʪʝʤ. ʆʙ ʵʪʦʤ Nature 
News ʟʘʷʚʠʣ ɼʞʦʨʜʞ ʈʘʡʢʠ, ʘʩʪʨʦʬʠʟʠʢ ʠʟ 
ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʨʠʟʦʥʳ. ɺ 2012 ʛʦʜʫ ʫ ʥʝʛʦ ʚʳʰʣʘ 
ʩʪʘʪʴʷ ʦʪ 4 ʤʘʷ 2012 ʛʦʜʘ ʚ Astrophysical Journal 
Letters, ʚ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʣʦʩʴ ʦ ʧʦʭʦʞʝʤ ʩʥʠʞʝʥʠʠ 
ʷʨʢʦʩʪʠ ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤʘʭ. ʀʟ 
ʵʪʦʛʦ ʈʘʡʢʠ ʟʘʢʣʶʯʘʝʪ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʘʩʪʨʦʬʠʟʠʢʠ 
ʚ ʩʣʫʯʘʝ ʩ TYC 8241 2652 ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ 
ʫʥʠʢʘʣʴʥʦʝ ʩʦʙʳʪʠʝ, ʘ ʚʘʞʥʳʡ ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ 
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ʧʣʘʥʝʪʘʨʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ, ʚʦʟʤʦʞʥʦ, 
ʧʨʦʭʦʜʠʣʘ ʠ ʥʘʰʘ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ. 
    ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʣʘʥʝʪʳ 
ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʛʘʟʦʧʳʣʝʚʦʛʦ ʜʠʩʢʘ, ʦʩʪʘʚʰʝʛʦʩʷ 
ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʘʤʦʡ ʟʚʝʟʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʘʩʪʨʦʬʠʟʠʢʠ ʧʦʥʠʤʘʶʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʪʦʣʴʢʦ ʚ ʦʙʱʠʭ 
ʯʝʨʪʘʭ. ʅʘʧʨʠʤʝʨ, ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʥʝʚʳʷʩʥʝʥʥʳʤ 
ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʩʦʩʪʘʚʘ ʧʣʘʥʝʪʘʨʥʳʭ ʩʠʩʪʝʤ - ʪʦ ʝʩʪʴ 
ʪʠʧʳ ʧʣʘʥʝʪ (ʛʘʟʦʚʳʝ ʛʠʛʘʥʪʳ, ʢʘʤʝʥʠʩʪʳʝ 
ʧʣʘʥʝʪʳ), ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ, - ʩ 
ʤʝʪʘʣʣʠʯʥʦʩʪʴʶ ʟʚʝʟʜ. 
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    ɺʥʠʤʘʥʠʝ ʘʩʪʨʦʥʦʤʦʚ ʧʨʠʚʣʝʢʣʦ ʧʣʦʪʥʦʝ ʷʜʨʦ 
Oph B-11 ʚ ʪʫʤʘʥʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 460 
ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ ʦʪ ɿʝʤʣʠ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 
ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʚ 
ʤʠʣʣʠʤʝʪʨʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
ʫʩʪʘʥʦʚʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚ ʤʝʞʟʚʝʟʜʥʳʭ 
ʧʳʣʝʚʳʭ ʩʢʦʧʣʝʥʠʷʭ. ʉʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 
ʦʢʨʫʞʘʶʱʝʛʦ Oph B-11 ʛʘʟʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 
ʢʨʘʩʥʦʤʫ ʩʤʝʱʝʥʠʶ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʠʟʣʫʯʝʥʠʷ 
ʠʦʥʦʚ. 
    ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʤʘʩʩʘ (ʦʪ 0.02 ʜʦ 0.03 ʤʘʩʩʳ 
ʉʦʣʥʮʘ) ʠ ʨʘʜʠʫʩ ʧʣʦʪʥʦʛʦ ʷʜʨʘ ʚ ʩʢʦʧʣʝʥʠʠ 
ʛʦʚʦʨʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ Oph B-11 ʩʪʘʥʝʪ ʥʝ 
ʟʚʝʟʜʦʡ, ʘ ʦʛʨʦʤʥʦʡ ʧʣʘʥʝʪʦʡ - ʢʦʨʠʯʥʝʚʳʤ 
ʢʘʨʣʠʢʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 
ʦʢʨʫʞʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʮʝʩʩ 
ʬʦʨʤʠʨʦʚʘʥʠʷ Oph B-11 ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʦʙʨʘʟʦʚʘʥʠʷ ʟʚʝʟʜ. 
    ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʣʘʥʝʪ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 
ʧʨʦʮʝʩʩʝ ʩʢʦʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʪʦʧʣʘʥʝʪʥʳʭ 
ʜʠʩʢʘʭ, ʟʚʝʟʜʳ ʧʦʷʚʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʦʛʦ 
ʢʦʣʣʘʧʩʘ ʩʛʫʩʪʢʦʚ ʧʳʣʠ ʚ ʪʫʤʘʥʥʦʩʪʷʭ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʝʥʠʷ ʝʚʨʦʧʝʡʩʢʠʭ ʘʩʪʨʦʥʦʤʦʚ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʨʠʯʥʝʚʳʝ ʢʘʨʣʠʢʠ ʧʦ ʩʚʦʝʤʫ 
ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʩʢʦʨʝʝ ʧʦʭʦʞʠ ʥʘ ʟʚʝʟʜʳ, ʯʝʤ ʥʘ 
ʧʣʘʥʝʪʳ. 
    ʂʦʨʠʯʥʝʚʳʤʠ ʢʘʨʣʠʢʘʤʠ ʥʘʟʳʚʘʶʪ 
ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʠʤʝʶʱʠʝ 
ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʤʘʩʩʫ ʤʝʞʜʫ ʧʣʘʥʝʪʘʤʠ ʠ ʩʘʤʳʤʠ 
ʤʘʣʝʥʴʢʠʤʠ ʟʚʝʟʜʘʤʠ - ʢʨʘʩʥʳʤʠ ʢʘʨʣʠʢʘʤʠ. ʄʘʩʩʳ 

ʢʦʨʠʯʥʝʚʳʭ ʢʘʨʣʠʢʦʚ ʥʝʤʥʦʛʦ ʥʝ ʭʚʘʪʘʝʪ, ʯʪʦʙʳ 
ʟʘʧʫʩʪʠʪʴ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʫʶʩʷ ʨʝʘʢʮʠʶ 
ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ, ʜʘʶʱʫʶ ʵʥʝʨʛʠʶ ʟʚʝʟʜʘʤ. ʊʝʤ ʥʝ 
ʤʝʥʝʝ, ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʥʠ 
ʠʟʣʫʯʘʶʪ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ.  
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    ɸʩʪʨʦʥʦʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʩ ɸʚʩʪʨʘʣʠʡʩʢʠʤ 
ʢʦʤʧʘʢʪʥʳʤ ʨʘʜʠʦʠʥʪʝʨʬʝʨʦʤʝʪʨʦʤ, ʠʩʩʣʝʜʦʚʘʣʠ 
ʦʙʲʝʢʪ HLX-1 - ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʣʠ 
ʜʞʝʪʳ. ʕʪʦ ʚʳʙʨʦʩʳ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ 
ʚʦ ʚʨʝʤʷ ʧʦʛʣʦʱʝʥʠʷ ʯʝʨʥʦʡ ʜʳʨʦʡ ʤʘʪʝʨʠʘʣʘ ʠʟ 
ʦʢʨʫʞʘʶʱʝʛʦ ʝʝ ʜʠʩʢʘ. ʉʢʦʨʦʩʪʴ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ 
ʩʦʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 
ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʦʙʥʳʭ ʚʳʙʨʦʩʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʜʠʦʪʝʣʝʩʢʦʧʳ, ʧʦʩʢʦʣʴʢʫ 
ʨʘʟʦʛʥʘʥʥʘʷ ʜʦ ʦʛʨʦʤʥʳʭ ʩʢʦʨʦʩʪʝʡ ʤʘʪʝʨʠʷ 
ʠʟʣʫʯʘʝʪ ʠ ʚ ʨʘʜʠʦʜʠʘʧʘʟʦʥʝ. 
    ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
ʫʯʝʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʩʤʦʛʣʠ ʫʪʦʯʥʠʪʴ 
ʤʘʩʩʫ HLX-1. ʆʥʘ ʦʢʘʟʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 9 ʜʦ 90 
ʪʳʩʷʯ ʩʦʣʥʝʯʥʳʭ ʤʘʩʩ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʨʘʟʙʨʦʩ 
ʚʝʨʦʷʪʥʳʭ ʤʘʩʩ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʧʦʩʣʝ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʣ ʦʪ ʩʦʪʥʠ 
ʜʦ ʩʪʘ ʪʳʩʷʯ ʩʦʣʥʝʯʥʳʭ. 
    ʆʙʲʝʢʪ HLX-1 ʙʳʣ ʦʪʢʨʳʪ ʚ 2004 ʛʦʜʫ ʚʦ ʚʨʝʤʷ 
ʧʦʠʩʢʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʫʣʴʪʨʘʷʨʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 
ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ (ultraluminous X-ray 
source, ULX). ɺ 2009 ʛʦʜʫ ʚ Nature ʧʦʷʚʠʣʘʩʴ ʩʪʘʪʴʷ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʢʦʪʦʨʦʡ 
ʪʝ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ XMM-Newton, 
ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ HLX-1 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
290 ʤʠʣʣʠʦʥʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ ʦʪ ɿʝʤʣʠ ʠ, ʩʢʦʨʝʝ 
ʚʩʝʛʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʥʫʶ ʜʳʨʫ ʩʨʝʜʥʝʡ 
ʤʘʩʩʳ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʧʦʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʥʘ ʤʘʩʩʫ 
ʦʙʲʝʢʪʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʩʪʘ ʜʦ ʩʪʘ ʪʳʩʷʯ ʩʦʣʥʝʯʥʳʭ. 
    ʏʝʨʥʳʝ ʜʳʨʳ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ 
ʘʩʪʨʦʥʦʤʦʚ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. ʉʦʛʣʘʩʥʦ 
ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʩʚʝʨʭʤʘʩʩʠʚʥʳʝ 
ʯʝʨʥʳʝ ʜʳʨʳ (ʪʦ ʝʩʪʴ ʜʳʨʳ ʩ ʤʘʩʩʦʡ ʩʚʳʰʝ 
ʤʠʣʣʠʦʥʘ ʩʦʣʥʝʯʥʳʭ) ʚ ʮʝʥʪʨʘʭ ʛʘʣʘʢʪʠʢ 
ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 
ʤʘʪʝʨʠʠ ʦʙʳʯʥʦʡ ʯʝʨʥʦʡ ʜʳʨʦʡ, ʪʦ ʝʩʪʴ ʜʳʨʦʡ, 
ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 
ʢʦʣʣʘʧʩʘ ʟʚʝʟʜʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʦ ʧʦʩʣʝʜʥʝʛʦ 
ʚʨʝʤʝʥʠ ʜʳʨ ʩʨʝʜʥʝʡ ʤʘʩʩʳ, ʪʦ ʝʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ ʦʪ 
ʦʙʳʯʥʳʭ ʢ ʩʚʝʨʭʤʘʩʩʠʚʥʳʤ ʢʣʘʩʩʘʤ, ʠʟʚʝʩʪʥʦ ʥʝ 
ʙʳʣʦ. 
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Наблюдение последствий падения 
фрагментов кометы  

Шумейкер-Леви 9  в  атмосферу Юпитера 
 
���������������������������������������������������������I�j�_�^�b�k�e�h�\�b�_��
��
 ʇʘʜʝʥʠʝ ʤʝʪʝʦʨʦʠʜʥʳʭ ʪʝʣ ʚ ʘʪʤʦʩʬʝʨʳ ʧʣʘʥʝʪ ʠ 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʭ ʩʧʫʪʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ 
ʯʘʩʪʦ, ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʪʝʣ ʚ ʤʝʞʧʣʘʥʝʪʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ. 
 ɺʩʝ ʤʝʪʝʦʨʦʠʜʳ, ʥʘʩʝʣʷʶʱʠʝ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, 
ʜʚʠʞʫʪʩʷ ʧʦ ʩʚʦʠʤ ʵʣʣʠʧʪʠʯʝʩʢʠʤ ʦʨʙʠʪʘʤ, 
ʠʤʝʶʱʠʤ ʨʘʟʥʳʝ ʥʘʢʣʦʥʝʥʠʷ ʢ ʧʣʦʩʢʦʩʪʠ 
ʵʢʣʠʧʪʠʢʠ. ʊʝ ʠʟ ʥʠʭ, ʯʴʠ ʦʨʙʠʪʳ ʩʦʚʧʘʜʘʶʪ, 
ʩʦʟʜʘʶʪ ʤʝʪʝʦʨʦʠʜʥʳʝ ʨʦʠ ʩ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʴʶ 
ʚʝʱʝʩʪʚʘ. ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʦʨʙʠʪʳ ʪʦʡ ʠʣʠ ʠʥʦʡ 
ʧʣʘʥʝʪʳ ʩ ʦʨʙʠʪʦʡ ʤʝʪʝʦʨʦʠʜʥʦʛʦ ʨʦʷ, ʧʨʦʠʩʭʦʜʠʪ 
ʨʝʛʫʣʷʨʥʳʝ ʚʳʧʘʜʝʥʠʷ ʚʝʱʝʩʪʚʘ ʨʦʷ ʚ ʘʪʤʦʩʬʝʨʫ 
ʧʣʘʥʝʪʳ, ʢʘʢ ʪʦʣʴʢʦ ʦʥʘ ʧʝʨʝʩʝʢʘʝʪ ʨʦʡ. ʕʪʦ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʚ ʘʪʤʦʩʬʝʨʝ 
ʧʣʘʥʝʪʳ. ʅʘ ɿʝʤʣʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʘʜʝʥʠʝ ʤʝʪʝʦʨʦʚ 
ʠ ʙʦʣʠʜʦʚ, ʚ ʚʠʜʝ ʩʚʝʪʦʚʳʭ ʪʨʝʢʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ 
ʩʛʦʨʘʶʱʠʤʠ ʚ ʘʪʤʦʩʬʝʨʝ ʯʘʩʪʠʯʢʘʤʠ. ʆʙʳʯʥʦ 
ʜʠʘʤʝʪʨʳ ʵʪʠʭ ʯʘʩʪʠʯʝʢ ʦʯʝʥʴ ʤʘʣʳ ( ʦʪ 10 ʤʢʤ. ʜʦ 
10 ʩʤ. ), ʥʦ ʩʣʫʯʘʝʪʩʷ ʧʘʜʝʥʠʝ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 
ʤʝʪʝʦʨʦʠʜʥʳʭ ʪʝʣ. ʊʦʛʜʘ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʘʜʝʥʠʝ 
ʤʝʪʝʦʨʠʪʘ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ  
ʩʚʝʪʦʚʳʤʠ ʠ ʟʚʫʢʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʦʙʨʘʟʦʚʘʥʠʶ ʫʜʘʨʥʦʡ ʚʦʣʥʳ. 
 ʆʜʥʘʢʦ, ʤʝʪʝʦʨʦʠʜʳ ʩ ʨʘʟʤʝʨʘʤʠ, ʤʝʥʴʰʝ 10 ʤ., 
ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʳ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʣʘʥʝʪʳ ʠ ʝʝ 
ʘʪʤʦʩʬʝʨʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ. ɼʨʫʛʦʝ ʜʝʣʦ - ʥʝʙʝʩʥʳʝ 
ʪʝʣʘ, ʯʴʠ ʨʘʟʤʝʨʳ, ʧʨʝʚʳʰʘʶʪ ʵʪʦʪ ʧʨʝʜʝʣ. ʇʘʜʝʥʠʝ 
ʪʘʢʠʭ ʪʝʣ ʚ ʘʪʤʦʩʬʝʨʫ ʧʣʘʥʝʪʳ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 
ʙʝʩʩʣʝʜʥʦ ʜʣʷ ʧʦʩʣʝʜʥʝʡ. ʇʨʠʯʝʤ, ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ 
ʦʙʳʯʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʤʝʪʝʦʨʦʠʜʥʦʛʦ ʪʝʣʘ. 
  ɽʩʣʠ ʨʘʟʤʝʨ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ ʧʨʝʚʳʰʘʝʪ 1 ʢʤ., ʪʦ ʝʛʦ 
ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʧʣʘʥʝʪʦʡ ʧʨʠʚʦʜʠʪ ʢ ʢʘʪʘʩʪʨʦʬʝ 
ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʘ. ɺ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ, ʧʨʠ 
ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ, ʝʩʣʠ ʦʥʘ ʪʚʝʨʜʘʷ, ʦʙʨʘʟʫʝʪʩʷ 
ʛʠʛʘʥʩʢʠʡ ʢʨʘʪʝʨ. ʂ ʪʘʢʠʤ ʥʝʙʝʩʥʳʤ ʪʝʣʘʤ ʤʦʞʥʦ 
ʦʪʥʝʩʪʠ ʘʩʪʝʨʦʠʜʳ ʠ ʷʜʨʘ ʢʦʤʝʪ. ʆʜʥʘʢʦ, ʯʠʩʣʦ 
ʪʘʢʠʭ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʠʩʣʫ 
ʤʝʣʢʠʭ ʤʝʪʝʦʨʦʠʜʦʚ, ʥʠʯʪʦʞʥʦ ʤʘʣʦ, ʠ 
ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʭ ʩ ʧʣʘʥʝʪʘʤʠ, ʜʘʞʝ ʝʩʣʠ ʦʨʙʠʪʘ 
ʵʪʦʛʦ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ ʠ ʧʝʨʝʩʝʢʘʝʪ ʦʨʙʠʪʫ ʧʣʘʥʝʪʳ 
ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ. 
  ʂʘʢ ʠʟʚʝʩʪʥʦ, ʷʜʨʘ ʢʦʤʝʪ ʧʨʠʭʦʜʷʪ ʢ ʥʘʤ ʠʟ ʛʣʫʙʠʥ 
ʢʦʩʤʦʩʘ. ʀʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʦʨʙʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʧʘʨʘʙʦʣʳ, ʚ ʬʦʢʫʩʘʭ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ 
ʉʦʣʥʮʝ. ʆʜʥʘʢʦ, ʚʣʠʷʥʠʝ ʧʣʘʥʝʪ-ʛʠʛʘʥʪʦʚ ʖʧʠʪʝʨʘ 
ʠ ʉʘʪʫʨʥʘ, ʚʙʣʠʟʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʣʝʪʘʪʴ ʷʜʨʦ, 
ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʚʠʞʝʥʠʷ, ʠ, 
ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʙʠʪʳ ʢʦʤʝʪʳ ʠʟ 
ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʚ ʵʣʣʠʧʪʠʯʝʩʢʫʶ. ʂʦʤʝʪʘ, 
ʜʚʠʛʘʶʱʘʷʩʷ ʧʦ ʪʘʢʦʡ ʦʨʙʠʪʝ, ʩʪʘʥʦʚʠʪʩʷ 
ʧʝʨʠʦʜʠʯʝʩʢʦʡ. 

    ɺ ʜʘʣʴʥʝʡʰʝʤ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ, ʩʣʫʯʘʝʪʩʷ, 
ʢʦʨʨʝʢʪʠʨʫʶʪ ʦʨʙʠʪʳ ʪʝʭ ʢʦʤʝʪ, ʢʦʪʦʨʳʭ ʦʥʠ 
ʟʘʭʚʘʪʠʣʠ. ɽʩʣʠ ʷʜʨʦ ʢʦʤʝʪʳ, ʚ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ, 
ʧʨʦʡʜʝʪ ʙʣʠʟʢʦ ʦʪ ʧʣʘʥʝʪʳ-ʛʠʛʘʥʪʘ, ʪʦ ʦʥʦ, 
ʚʩʣʝʜʩʪʚʠʝ ʟʘʭʚʘʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ ʧʣʘʥʝʪʳ 
ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʦ ʥʘ ʙʘʣʣʠʩʪʠʯʝʩʢʫʶ ʦʨʙʠʪʫ, 
ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʧʘʜʝʥʠʶ ʷʜʨʘ ʢʦʤʝʪʳ ʚ 
ʘʪʤʦʩʬʝʨʫ ʛʠʛʘʥʪʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʘʪʘʩʪʨʦʬʝ 
ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ 
ʨʘʟʣʠʯʥʳʤʠ ʢʘʪʘʢʣʠʟʤʘʤʠ ʚ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ. 
    ʇʦʩʣʝʜʥʝʝ ʪʘʢʦʝ ʧʘʜʝʥʠʝ ʷʜʨʘ ʢʦʤʝʪʳ ʐʫʤʝʡʢʝʨ-
ʃʝʚʠ 9, ʢʦʪʦʨʦʝ ʨʘʟʨʫʰʠʣʦʩʴ ʝʱʝ ʥʘ ʧʦʜʣʝʪʝ ʥʘ 
ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʦʩʢʦʣʢʦʚ, ʚ 
ʘʪʤʦʩʬʝʨʫ ʧʣʘʥʝʪʳ ʖʧʠʪʝʨ ʧʨʦʠʟʦʰʣʦ ʚ ʠʶʣʝ 1994 
ʛʦʜʘ. 
    ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʤʝʥʥʦ ʵʪʦʤʫ 
ʩʦʙʳʪʠʶ. 
����������������������
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ʂʦʤʝʪʘ, ʚʩʢʦʣʳʭʥʫʚʰʘʷ ʚʝʩʴ ʥʘʫʯʥʳʡ ʤʠʨ, ʙʳʣʘ 
ʦʪʢʨʳʪʘ ʂ.ʉ. ʐʫʤʝʡʢʝʨ, ʖ.ʄ. ʐʫʤʝʡʢʝʨ ʠ  ɼ.ʍ. 
ʃʝʚʠ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄʘʫʪ-ʇʘʣʦʤʘʨ ʩ ʧʦʤʦʱʴʶ 
0,46-ʤʝʪʨʦʚʦʛʦ ʪʝʣʝʩʢʦʧʘ ʐʤʠʜʪʘ 24 ʤʘʨʪʘ 1993 
ʛʦʜʘ ʠ ʧʦʣʫʯʠʣʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ 
çʐʫʤʝʡʢʝʨ-ʃʝʚʠ 1993 ʝè. 
ʋʞʝ ʧʝʨʚʳʝ ʧʣʘʩʪʠʥʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʢʦʤʝʪʳ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʦ ʥʝʦʙʳʯʥʘʷ ʢʦʤʝʪʘ. ɽʝ ʠʟʦʙʨʘʞʝʥʠʝ 
ʠʤʝʣʦ ʚʠʜ ʧʦʣʦʩʳ, ʧʦʜʦʙʥʦʡ ʩʣʝʜʫ ʤʝʪʝʦʨʠʪʘ ʚ 
ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ. ɼʣʠʥʘ ʧʦʣʦʩʳ ʨʘʚʥʷʣʘʩʴ 
ʧʨʠʤʝʨʥʦ 10ǌ . ʇʦʣʦʩʘ ʙʳʣʘ ʙʝʟ ʮʝʥʪʨʘʣʴʥʦʡ 
ʢʦʥʜʝʥʩʘʮʠʠ ʠ ʥʘ ʥʝʙʝ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩ 
ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ. ʂʦʤʝʪʘ ʠʤʝʣʘ ʥʝʷʨʢʠʡ ʣʫʯʠʩʪʳʡ 
ʭʚʦʩʪ I0 ʪʠʧʘ . ʏʝʨʝʟ ʜʚʝ  ʥʦʯʠ ɼʞ ʉʢʦʪʪʠ ʧʦʣʫʯʠʣ 
ʠʟʦʙʨʘʞʝʥʠʝ ʵʪʦʡ ʢʦʤʝʪʳ ʚ ʚʠʜʝ ʫʟʢʦʡ ʧʦʣʦʩʳ 
ʜʣʠʥʦʡ  47ǌ  ʠ ʰʠʨʠʥʦʡ 11ǌ . ʀʤ ʙʳʣʦ 
ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʯʪʦ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʢʦʤʝʪʳ 
ʧʨʠʩʫʪʩʪʚʫʶʪ 5 ʦʪʜʝʣʴʥʳʭ ʷʨʢʠʭ ʬʨʘʛʤʝʥʪʦʚ. 
ʅʘʠʙʦʣʝʝ ʷʨʢʠʡ ʬʨʘʛʤʝʥʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ 
ʨʘʩʩʪʦʷʥʠʠ 14ǌ  ʦʪ ʚʦʩʪʦʯʥʦʛʦ ʢʦʥʮʘ ʣʠʥʝʡʥʦʛʦ 
ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʤʝʪʳ. 27 ʤʘʨʪʘ 1993 ʛ. ʃʫ ʠ 
ɼʞʝʚʠʥʝʪ ʩʦʦʙʱʠʣʠ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ 
ʢʦʤʝʪʳ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʟʘʬʠʢʩʠʨʦʚʘʣʠ 17 ʦʪʜʝʣʴʥʳʭ 
ʬʨʘʛʤʝʥʪʦʚ, ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʚ ʚʠʜʝ ʧʦʣʦʩʳ ʜʣʠʥʦʡ 
50ǌ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʯʠʩʣʦ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 21. 
ʇʝʨʚʳʝ ʪʦʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʦʤʝʪʳ ʥʘ 
ʥʝʙʝʩʥʦʡ ʩʬʝʨʝ ʧʦʟʚʦʣʠʣʠ ʚʳʯʠʩʣʠʪʴ ʝʝ ʵʣʝʤʝʥʪʳ 
ʦʨʙʠʪʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ:  
                                  e  = 0,206613 
                                  q  = 5,382476 ʘ.ʝ. 
                                  Tp = 1994ʛ. ɸʧʨʝʣʴ, 1 
                                   ɑ   = 5Á,7864 
                                   �Z  = 355Á,1307 
                                   (Node) = 220Á,9658 
                                   a  = 6,784178  a.e. 
                                   P  = 17,67   ʣʝʪ 
ɺʳʯʠʩʣʝʥʥʳʝ  ʵʣʝʤʝʥʪʳ ʦʨʙʠʪʳ  ʢʦʤʝʪʳ ʛʦʚʦʨʷʪ ʦ 
ʪʦʤ, ʯʪʦ ʵʪʘ ʢʦʤʝʪʘ ʧʝʨʠʦʜʠʯʝʩʢʘʷ, ʧʦʵʪʦʤʫ ʦʥʘ 
ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ç ʐʫʤʝʡʢʝʨ-
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ʃʝʚʠ 9/ʧè. ʆʨʙʠʪʘ ʢʦʤʝʪʳ ʦʢʘʟʘʣʘʩʴ ʥʝʫʩʪʦʡʯʠʚʘʷ, 
ʝʝ ʘʬʝʣʠʡ ʣʝʞʠʪ ʟʘ ʦʨʙʠʪʦʡ ʖʧʠʪʝʨʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ  ʵʪʦʡ ʢʦʤʝʪʳ ʢ ʩʝʤʝʡʩʪʚʫ ʢʦʤʝʪ 
ʖʧʠʪʝʨʘ. ʉʚʦʡ ʧʝʨʠʛʝʣʠʡ ʢʦʤʝʪʘ ʧʨʦʰʣʘ ʚ 1 ʘʧʨʝʣʷ 
1994 ʛ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚʧʣʦʪʴ ʜʘ ʤʦʤʝʥʪʘ ʧʘʜʝʥʠʷ ʦʙʲʝʢʪʘ ʚ 
ʘʪʤʦʩʬʝʨʫ ʖʧʠʪʝʨʘ, ʫʩʪʦʡʯʠʚʦ  ʥʘʙʣʶʜʘʣʠʩʴ 19 ʝʝ 
ʬʨʘʛʤʝʥʪʦʚ, ʚʳʪʷʥʫʪʳʭ ʚ ʦʜʥʫ ʣʠʥʠʶ, ʥʘʧʦʜʦʙʠʝ 
çʞʝʤʯʫʞʥʦʛʦ ʦʞʝʨʝʣʴʷè. ʂʦʤʝʪʘ  ʐʫʤʝʡʢʝʨ-ʃʝʚʠ 
9/ʧ ʙʳʣʘ ʩʣʘʙʳʤ ʧʦ ʷʨʢʦʩʪʠ ʥʝʙʝʩʥʳʤ ʦʙʲʝʢʪʦʤ, ʝʝ 
ʠʥʪʝʛʨʘʣʴʥʳʡ ʙʣʝʩʢ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʚʝʟʜʥʳʭ 
ʚʝʣʠʯʠʥ m = 14 m õ 15 m  .  ʇʨʠ ʵʪʦʤ ʙʣʝʩʢ ʦʪʜʝʣʴʥʳʭ 
ʬʨʘʛʤʝʥʪʦʚ ʥʘ  6 m õ 7 m    ʟʚʝʟʜʥʳʭ ʚʝʣʠʯʠʥ ʙʳʣ 
ʤʝʥʴʰʝ ʙʣʝʩʢʘ ʚʩʝʡ ʢʦʤʝʪʳ. 
ʇʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣ ʚʳʯʠʩʣʝʥ ʩʫʤʤʘʨʥʳʡ 
ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʷʜʨʘ ʢʦʤʝʪʳ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ  
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10 ʢʤ., ʣʠʥʝʡʥʳʝ ʞʝ ʨʘʟʤʝʨʳ 
ʬʨʘʛʤʝʥʪʦʚ ʷʜʨʘ ʚʳʨʠʩʦʚʳʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 300 ʤ 
�y 3 ʢʤ. ʇʣʦʪʥʦʩʪʴ ʢʦʤʝʪʥʦʛʦ ʚʝʱʝʩʪʚʘ 
ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ɟ ~ 0,3 ʛ/ʩʤį �y 1,0 ʛ/ʩʤį . 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʪʠʧʠʯʥʳʝ ʜʣʷ  çʩʨʝʜʥʝʡè 
ʢʦʤʝʪʳ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ɼʘʥʥʳʝ ʚʳʯʠʩʣʝʥʠʡ ʥʘʢʣʦʥʝʥʠʷ ʦʨʙʠʪʳ ʢʦʤʝʪʳ ɑ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʯʪʠ ʣʝʞʘʣʘ ʚ 
ʧʣʦʩʢʦʩʪʠ ʦʨʙʠʪʳ ʖʧʠʪʝʨʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʙʳʣʠ 
ʧʨʦʠʟʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʦʤʝʪʳ ʠ 
ʖʧʠʪʝʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 
1992 ʛ. ʷʜʨʦ ʢʦʤʝʪʳ   ʐʫʤʝʡʢʝʨ-ʃʝʚʠ 9/ʧ ʧʨʦʰʣʦ ʥʘ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʣʘʥʝʪʳ ʠ ʧʨʠʣʠʚʥʳʝ 
ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʩʦ ʩʪʦʨʦʥʳ ʖʧʠʪʝʨʘ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʨʘʟʦʨʚʘʣʠ ʷʜʨʦ ʢʦʤʝʪʳ ʥʘ ʯʘʩʪʠ. ʇʨʠ 
ʵʪʦʤ ʦʨʙʠʪʘ ʢʦʤʝʪʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʪʘʢ, ʯʪʦ 
ʧʨʠ ʦʙʨʘʪʥʦʤ ʜʚʠʞʝʥʠʠ ʦʪ ʧʝʨʠʛʝʣʠʷ ʢ ʘʬʝʣʠʶ ʝʛʦ 
ʬʨʘʛʤʝʥʪʳ ʚʥʦʚʴ ʧʨʦʰʣʠ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 
ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʖʧʠʪʝʨʘ ʠ ʜʝʡʩʪʚʠʷ ʧʨʠʣʠʚʥʳʭ ʩʠʣ 
ʧʣʘʥʝʪʳ ʧʨʠʚʝʣʦ ʢ ʧʘʜʝʥʠʶ ʚ ʘʪʤʦʩʬʝʨʫ ʖʧʠʪʝʨʘ 
ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ. ʕʪʦ ʩʣʫʯʠʣʦʩʴ ʠ ʠʶʣʝ 1994 ʛ.                                       
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�n�j�Z�]�f�_�g�l�h�\�� �d�h�f�_�l�u�� �R�m�f�_�c�d�_�j���E�_�\�b�� ���� �\��
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�†���������J�_�a�m�e�v�l�Z�l�u���g�Z�[�e�x�^�_�g�b�c��
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ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʣʘʥʝʪʳ ʖʧʠʪʝʨ ʥʘʤʠ 
ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʡ ʶʥʦʰʝʩʢʦʡ 
ʦʙʩʝʨʚʘʪʦʨʠʠ (ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, �M = 45Á ʩ.ʰ.) ʚ 
ʧʝʨʠʦʜ ʩ 16 ʠʶʣʷ ʧʦ 28 ʠʶʣʷ 1994ʛ. ʩ ʧʦʤʦʱʴʶ 
ʩʪʘʮʠʦʥʘʨʥʦʛʦ 150 - ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʪʝʣʝʩʢʦʧʘ-
ʨʝʬʨʘʢʪʦʨʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʨʥʘ çʂʘʨʣ-ʎʝʡʩ-
ʡʝʥʘè (ɻʝʨʤʘʥʠʷ) (ɸ= 1:15, F = 2200 ʤʤ., 
ʵʢʚʘʪʦʨʠʘʣʴʥʘʷ ʤʦʥʪʠʨʦʚʢʘ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʯʘʩʦʚʦʡ 
ʧʨʠʚʦʜ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 220 ʨʘʟ. ʂʦʣʠʯʝʩʪʚʦ 
ʥʘʙʣʶʜʝʥʠʡ, ʣʝʞʘʱʠʭ ʚʥʫʪʨʠ ʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 
ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʣʦ 7 ʥʘʙʣʶʜʝʥʠʡ. ʅʘʙʣʶʜʝʥʠʷ ʙʳʣʠ 
ʧʨʦʚʝʜʝʥʳ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 
ʟʘʨʠʩʦʚʦʢ ʖʧʠʪʝʨʘ ʚ ʪʝʯʝʥʠʝ 5-10ʤʠʥ. ʂʨʦʤʝ 
ʘʚʪʦʨʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʠʭ ʧʨʠʥʠʤʘʣʠ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʦʙʩʝʨʚʘʪʦʨʠʠ: 
ɻʨʠʱʝʥʶʢ ɸ.ʀ.., ʃʝʚʠʥʘ ɸ.ʉ., ɾʠʪʝʣʴʟʝʡʬ ʉ.ʗ. 
ʅʘʙʣʶʜʘʪʝʣʷʤʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ 
ʩʜʝʣʘʥʦ 35 ʟʘʨʠʩʦʚʦʢ ʖʧʠʪʝʨʘ. ʉʨʝʜʥʝʝ ʢʘʯʝʩʪʚʦ 
ʠʟʦʙʨʘʞʝʥʠʷ ʧʣʘʥʝʪʳ ʩʦʩʪʘʚʠʣʦ 3- 4 ʙʘʣʣʘ ʧʦ 

ʧʷʪʠʙʘʣʴʥʦʡ ʰʢʘʣʝ.  ɺʩʝ ʟʘʨʠʩʦʚʢʠ ʙʳʣʠ ʩʜʝʣʘʥʳ 
ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʦʬʠʣʴʪʨʦʚ. ʅʘʙʣʶʜʝʥʠʷ 
ʧʣʘʥʝʪʳ ʖʧʠʪʝʨ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʤʝʪʦʜʦʤ 
ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʪ.ʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʢʘʞʜʳʝ ʩʫʪʢʠ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ( 
22h ï 23h ʧʦ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ, 18h ï 19h  ʧʦ UT  ). 
ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʙʣʶʜʘʪʴ ʢʘʞʜʳʝ ʩʫʪʢʠ ʨʘʟʥʳʝ 
ʪʦʯʢʠ ʚʠʜʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ. ʈʠʩʫʥʢʠ, 
ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ, ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 
ʩ ʧʦʤʦʱʴʶ ʰʘʙʣʦʥ-ʩʝʪʢʠ , ʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 
ʡʦʚʠʛʨʘʬʠʯʝʩʢʠʭ          (ʟʝʥʦʛʨʘʬʠʯʝʩʢʠʭ) ʢʦʦʨʜʠʥʘʪ 
ʧʨʠʚʦʜʠʣʠʩʴ ʢ ʦʜʥʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ ʠ 
ʫʩʨʝʜʥʷʣʠʩʴ  ʆʮʝʥʢʘ ʮʚʝʪʦʚʦʡ ʷʨʢʦʩʪʠ ʜʝʪʘʣʝʡ ɺ, 
ʚʠʜʠʤʳʭ ʥʘ ʜʠʩʢʝ ʖʧʠʪʝʨʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʰʝʩʪʠ 
ʙʘʣʴʥʦʡ ʰʢʘʣʝ , ʛʜʝ  
 
0 - ʩʚʝʪʣʳʡ 
1 - ʩʚʝʪʣʦ-ʩʚʝʪʣʦ ʩʝʨʳʡ 
2 - ʩʚʝʪʣʦ-ʩʝʨʳʡ 
3 - ʩʝʨʦʚʘʪʳʡ 
4 - ʩʝʨʳʡ 
5 - ʪʝʤʥʦ-ʩʝʨʳʡ 
6 - ʪʝʤʥʳʡ 
 
               ʂʨʦʤʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʤʠ 
ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʳʭ, 
ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʩʧʝʢʪʨʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ 
ʥʘʙʣʶʜʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʨʳʤʩʢʦʡ 
ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʚ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 
ʚʨʝʤʝʥʠ . 
ʉʧʝʢʪʨʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠʟʙʨʘʥʥʳʭ 
ʫʯʘʩʪʢʦʚ ʜʠʩʢʘ ʖʧʠʪʝʨʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ 
ʧʦʤʦʱʴʶ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  ʧʦʣʫʤʝʪʨʦʚʦʛʦ 
ʪʝʣʝʩʢʦʧʘ ʩʠʩʪʝʤʳ ʄʘʢʩʫʪʦʚʘ: ʄʊʄ-500  ʂʨɸʆ 
ʥʘʙʣʶʜʘʪʝʣʷʤʠ ɺ.ɺ. ʇʨʦʢʦʬʴʝʚʦʡ ʠ ɺ.ʇ. ʊʘʨʘʱʫʢ. 
ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʘʷ 
ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʨʘʟʨʘʙʦʪʘʥʘʷ ʩʧʝʮʠʘʣʴʥʦ 
ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʝʢʪʨʦʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 
ʦʙʲʝʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʘʪʴ ʩʧʝʢʪʨʳ 
ʠʟʙʨʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʠʩʢʘ ʖʧʠʪʝʨʘ ʩ ʵʢʩʧʦʟʠʮʠʷʤʠ 
ʚ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣʘ ʢ ʰʫʤʫ ʧʨʠ 
ʵʪʦʤ ʙʳʣʦ ʚʳʰʝ 100. ɺ ʢʘʯʝʩʪʚʝ ʜʠʩʧʝʨʛʠʨʫʶʱʝʡ 
ʦʧʪʠʢʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʠʬʨʘʢʮʠʦʥʥʳʡ 
ʩʧʝʢʪʨʦʛʨʘʬ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ 
ʪʝʣʝʩʢʦʧʘ ʄʊʄ ï500 ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʝʨʘʪʠʚʥʦ 
ʧʨʦʚʦʜʠʪʴ ʛʠʜʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʜʠʩʢʘ ʖʧʠʪʝʨʘ ʧʦ 
ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʶ ʥʘ ʱʝʣʠ, ʚʳʚʝʜʝʥʥʦʤʫ ʥʘ ʵʢʨʘʥ 
ʤʦʥʠʪʦʨʘ. ʉʧʝʢʪʨʦʛʨʘʬ ʙʳʣ ʩʥʘʙʞʝʥ ʥʘʙʦʨʦʤ 
ʢʨʫʛʣʳʭ ʜʠʘʬʨʘʛʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ 
ʚʭʦʜʥʳʭ ʱʝʣʝʡ. 
  ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʩ 5 ʠʶʣʷ ʧʦ 30 ʘʚʛʫʩʪʘ 1994 ʛʦʜʘ 
ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʙʦʣʝʝ 2000 
ʩʧʝʢʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪ ʥʘ ʜʠʩʢʝ ʧʣʘʥʝʪʳ, 
ʩʪʘʥʜʘʨʪʥʦʡ ʟʚʝʟʜʳ ɓ Libra, ʩʫʤʝʨʝʯʥʦʛʦ ʥʝʙʘ ʠ 
ʃʫʥʳ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʣʠʩʴ 523 ʩʧʝʢʪʨʘ ʨʘʟʣʠʯʥʳʭ 
ʫʯʘʩʪʢʦʚ ʜʠʩʢʘ ʖʧʠʪʝʨʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʩ 15 
ʧʦ 22 ʠʶʣʷ 1994 ʛ. ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ  �O�O = 
5500 - 7500 ȔȔ. 
ʌʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʦʙʣʘʢʦʚ ʚʟʨʳʚʦʚ 
ʬʨʘʛʤʝʥʪʦʚ Q1 ʠ Q2,  ʧʦʷʚʠʚʰʠʭʩʷ ʥʘ ʣʠʤʙʝ 
ʖʧʠʪʝʨʘ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʠʭ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʣʝʚʠʟʠʦʥʥʦʡ 
ʘʧʧʘʨʘʪʫʨʝ ʪʝʣʝʩʢʦʧʘ ʩʠʩʪʝʤʳ ʄʘʢʩʫʪʦʚʘ ʄʊʄ ï
200 ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʇʨʦʢʦʬʴʝʚʦʡ ɺ.ɺ. , ʂʘʨʘʯʢʠʥʦʡ 
ʃ.ɻ. ʠ ʊʘʨʘʱʫʢ ɺ.ʇ.. ʇʠʪʘʶʱʝʡ ʦʧʪʠʢʦʡ ʩʣʫʞʠʣ  
200 ʤʤ ʪʝʣʝʩʢʦʧ ʄʘʢʩʫʪʦʚʘ, ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 
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ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʫʚʝʣʠʯʝʥʦ ʜʦ 30 ʤ, ʧʨʠʝʤʥʠʢʦʤ 
ʩʚʝʪʘ- ʧʝʨʝʜʘʶʱʘʷ ʪʨʫʙʢʘ ʩʫʧʝʨʦʨʪʠʢʦʥ, ʘ 
ʨʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʚʝʣʘʩʴ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʚ 
ʧʘʤʷʪʠ ʤʠʥʠ ʕɺʄ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʠʨʦʚʘʣʘʩʴ 
ʠʥʬʦʨʤʘʮʠʷ ʦʪ 30 ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʯʠʪʳʚʘʥʠʡ, ʯʪʦ 
ʧʦʚʳʰʘʣʦ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣʘ ʢ ʰʫʤʫ ʠ ʧʦʟʚʦʣʷʣʦ 
ʧʦʣʫʯʠʪʴ ʬʦʪʦʤʝʪʨʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ  ʜʦ 2 %. ɺʨʝʤʷ 
ʵʢʩʧʦʟʠʮʠʠ ʩʦʩʪʘʚʣʷʣʦ 11 ʩ, ʘ ʚʨʝʤʷ ʟʘʧʠʩʠ 
ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʘʛʥʠʪʥʫʶ ʣʝʥʪʫ, ʚ ʪʝʯʝʥʠʠ 
ʢʦʪʦʨʦʛʦ ʩʙʦʨʘ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʝ 
ʧʨʦʚʦʜʠʣʦʩʴ, 32 ʩ. ʇʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʙʳʣʠ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʪʦʬʠʣʴʪʨʳ, ʜʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʳʝ 
ʜʣʠʥʳ ʚʦʣʥ 380 ʠ 560 ʥʤ ʠ ʧʦʣʫʰʠʨʠʥʳ ʢʨʠʚʳʭ 
ʨʝʘʢʮʠʡ ʦʢʦʣʦ 30 ʥʤ. 
 
�i������ �W�\�h�e�x�p�b�y�� �h�[�e�Z�q�g�h�]�h�� �i�h�d�j�h�\�Z�� �X�i�b�l�_�j�Z�� �\�� �i�_�j�b�h�^��
�g�Z�[�e�x�^�_�g�b�y�� �b�� �g�h�\�u�_�� �^�_�l�Z�e�b�� �g�Z�� �\�b�^�b�f�h�c��
�i�h�\�_�j�o�g�h�k�l�b. 
 
ɺʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣ ʦʪʤʝʯʝʥ ʢʦʣʦʩʘʣʴʥʦʡ 
ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʣʦʩʦʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʚ ʶʞʥʦʤ , ʪʘʢ ʠ 
ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʧʣʘʥʝʪʳ, ʧʨʠʯʝʤ ʙʦʣʴʰʠʝ, ʘ 
ʧʦʨʦʡ ʠ ʛʨʘʥʜʠʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʜʝʪʘʣʠ ʥʘ ʝʝ ʚʠʜʠʤʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʛʣʦʙʘʣʴʥʳʭ 
ʢʘʪʘʢʣʠʟʤʘʭ ʚ ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ, ʚʳʟʚʘʥʥʳʭ 
ʧʘʜʝʥʠʝʤ ʬʨʘʛʤʝʥʪʦʚ ʷʜʨʘ ʢʦʤʝʪʳ ʐʫʤʝʡʢʝʨ-ʃʝʚʠ 
9. 
ʊʘʢ, ʝʩʣʠ ʝʱʝ 16 ʠʶʣʷ ʚʠʜ ʧʦʚʝʨʭʥʦʩʪʠ ʖʧʠʪʝʨʘ 
ʙʳʣ ʧʦʯʪʠ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʥʠ, ʪ.ʝ ʥʘ 
ʥʝʡ ʥʘʙʣʶʜʘʣʠʩʴ :  
-�� ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʘʷ ʉʊʇ, ʩʝʨʦʛʦ 
ʮʚʝʪʘ (ɺ=4) ʩ ʪʝʤʥʦ-ʩʝʨʦʡ ʧʦʣʦʩʢʦʡ; 
-�� ʩʝʨʦʚʘʪʘʷ ʉʋʇ ( ɺ=3);  
-�� ʩʚʝʪʣʦ-ʩʝʨʘʷ ʉʉʋʇ ( ɺ=2),ʩʣʠʚʰʘʷʩʷ 
ʩʦ ʩʚʝʪʣʦ-ʩʝʨʦʡ ʉʐ; 
-�� ʩʝʨʦʚʘʪʘʷ (ɺ=3), ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʘʷ 
ʖʊʇ, ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʡ ʞʝ, 
ʢʘʢ  ʠ ʰʠʨʠʥʘ ʉʊʇ; 
-�� ʩʝʨʦʚʘʪʘʷ ʖʋʇ (ɺ=3), ʩʣʠʚʰʘʷʩʷ ʩ 
ʩʝʨʦʚʘʪʦʡ ʖʐ; 
-�� ʩʚʝʪʣʘʷ ʕʢɿ (ɺ=0) ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ 
ʧʫʟʳʨʝʚʠʜʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. 
-��  
ʊʦ ʫʞʝ 17,18 ʠʶʣʷ ʚʠʜ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ  
ʧʨʝʪʝʨʧʝʣ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ. 
 
ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ 18 ʠʶʣʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ: 
-�� ʫʰʠʨʝʥʥʘʷ ʉʊʇ, ʩʝʨʦʛʦ ʮʚʝʪʘ (ɺ=4), 
ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʡ ʩʪʘʣʘ ʥʝʨʦʚʥʦʡ ʠ ʥʘ ʶʞʥʦʡ 
ʩʪʦʨʦʥʝ ʥʘʙʣʶʜʘʣʠʩʴ 2 ʪʝʤʥʳʭ ʧʷʪʥʘ; 
-�� ʩʝʨʦʚʘʪʘʷ ʉʋʇ ( ɺ=3);  
-�� ʩʚʝʪʣʦ-ʩʝʨʘʷ ʉʉʋʇ ( ɺ=2),ʩʣʠʚʰʘʷʩʷ 
ʩʦ ʩʚʝʪʣʦ-ʩʝʨʦʡ ʉʐ; 
-�� ʩʝʨʘʷ (ɺ=4) ʖʊʇ; 
-�� ʩʝʨʘʷ ʖʋʇ (ɺ=4), ʚʳʜʝʣʷʚʰʘʷʩʷ ʥʘ 
ʬʦʥʝ ʩʝʨʦʚʘʪʦʡ ʖʐ, ʢʨʦʤʝ ʪʦʛʦ ʚ ʥʝʡ ʥʘʙʣʶʜʘʣʠʩʴ  
ʜʚʘ ʪʝʤʥʳʭ ʧʷʪʥʘ; 
-�� ʩʚʝʪʣʘʷ ʕʢɿ (ɺ=0). 
      ʅʘʙʣʶʜʝʥʠʷ 19 ʠʶʣʷ ʧʦʢʘʟʘʣʦ ʝʱʝ ʙʦʣʝʝ 
ʛʨʘʥʜʠʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʠʜʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʖʧʠʪʝʨʘ, ʘ ʠʤʝʥʥʦ: 
-�� ʉʊʇ ʧʦʤʝʥʷʣʘ ʩʚʦʡ ʮʚʝʪ ʩ ʩʝʨʦʛʦ ʥʘ 
ʪʝʤʥʦ-ʩʝʨʳʡ (ɺ=5), ʩʪʘʣʘ ʥʝʨʦʚʥʦʡ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, 
ʥʘ ʶʞʥʦʡ ʝʝ ʩʪʦʨʦʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʪʨʠ ʪʝʤʥʳʭ ʧʷʪʥʘ 
ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ; 

-�� ʊʘʢ ʞʝ ʩʚʦʡ ʮʚʝʪ ʩ ʩʝʨʦʚʘʪʦʛʦ ʥʘ 
ʪʝʤʥʦ-ʩʝʨʳʡ (ɺ=5) ʧʦʤʝʥʷʣʘ ʉʋʇ; 
-�� ʉʉʋʇ ʠ ʉʐ ʥʘʙʣʶʜʘʣʠʩʴ ʫʞʝ 
ʩʝʨʦʚʘʪʳʤʠ (ɺ=3); 
-�� ʖʐ, ʩʪʘʚʰʘʷ ʩʝʨʦʡ (ɺ=4), 
ʨʘʩʰʠʨʠʣʘʩʴ ʜʦ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ, ʯʪʦ ʧʦʛʣʦʪʠʣʘ ʥʝ 
ʪʦʣʴʢʦ ʖʋʇ, ʥʦ ʠ ʖʊʇ, ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʡ 
ʩʪʘʣʘ ʪʝʧʝʨʴ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʖʐ ; 
-�� ʖʊʇ ʝʜʚʘ ʚʳʜʝʣʷʣʘʩʴ ʥʘ ʬʦʥʝ ʖʐ. 
 
ʇʦʷʚʠʣʠʩʴ ʠ ʧʝʨʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʘʜʝʥʠʷ 
ʬʨʘʛʤʝʥʪʦʚ ʷʜʨʘ ʢʦʤʝʪʳ ï ʚ ʶʞʥʦʡ ʩʪʦʨʦʥʝ ʖʐ 
ʥʘʙʣʶʜʘʣʠʩʴ ʜʚʘ ʪʝʤʥʳʭ ʧʷʪʥʘ. 
 
20 ʠʶʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ ʥʘʙʣʶʜʘʣʠʩʴ: 
 
-�� ʪʝʤʥʦ- ʩʝʨʘʷ (ɺ=5), ʥʝʨʦʚʥʘʷ ʉʊʇ , ʩ 
ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʣʠʩʴ  ʜʚʘ ʪʝʤʥʳʭ 
ʧʷʪʥʘ; 
-�� ʪʝʤʥʦ-ʩʝʨʘʷ (ɺ=5)  ʉʋʇ; 
-�� ʩʝʨʦʚʘʪʘʷ ʉʉʋʇ, ʷʚʣʷʚʰʘʷʩʷ ʶʞʥʦʡ 
ʛʨʘʥʠʮʝʡ ʩʝʨʦʚʘʪʦʡ  ʉʐ (ɺ=3); 
-�� ʫʰʠʨʝʥʥʘʷ ʖʊʇ, ʩ ʥʝʨʦʚʥʦʩʪʷʤʠ ʩ 
ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ, ʩʝʨʦʛʦ ʮʚʝʪʘ (ɺ=4) ; 
-�� ʪʝʤʥʦ-ʩʝʨʘʷ (ɺ=5), ʩ ʪʝʤʥʦʡ ʧʦʣʦʩʢʦʡ 
ʧʦʜ ʙʦʣʴʰʠʤ ʧʷʪʥʦʤ ʚ ʖʐ, ʖʋʇ, ʷʚʣʷʚʰʘʷʩʷ 
ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʖʐ;   
-�� ʚʝʨʥʫʚʰʘʷʩʷ ʚ ʩʚʦʠ ʧʨʝʞʥʠʝ ʛʨʘʥʠʮʳ 
ʖʐ,  ʩʝʨʦʛʦ ʮʚʝʪʘ (ɺ=4),  ʚ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʣʠʩʴ  
ʜʚʘ ʪʝʤʥʳʭ ʧʷʪʥʘ ʥʝʦʜʠʥʘʢʦʚʳʭ ʨʘʟʤʝʨʦʚ, ʦʜʥʦ ʠʟ 
ʢʦʪʦʨʳʭ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʥʘʧʦʤʠʥʘʣʦ ɹʦʣʴʰʦʝ 
ʂʨʘʩʥʦʝ ʇʷʪʥʦ; 
-�� ʉʚʝʪʣʘʷ ( ɺ=0) ʕʢɿ ʩ ʝʱʝ ʙʦʣʝʝ 
ʩʚʝʪʣʳʤʠ ʧʫʟʳʨʝʚʠʜʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʚʘʣʴʥʦʡ 
ʬʦʨʤʳ ; 
-��  
 ʅʘʙʣʶʜʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ 21 ʠʶʣʷ ʧʦʢʘʟʘʣʠ 
ʜʘʣʴʥʝʡʰʠʝ ʤʝʪʘʤʦʨʬʦʟʳ ʜʝʪʘʣʝʡ: 
 
-�� ʚ ʪʝʤʥʦ-ʩʝʨʦʡ (ɺ=5) ʉʊʇ ʩ ʶʞʥʦʡ 
ʩʪʦʨʦʥʳ ʥʘʙʣʶʜʘʣʠʩʴ ʪʝʤʥʘʷ ʧʦʣʦʩʢʘ ʠ ʪʝʤʥʦʝ 
ʧʷʪʥʦ; 
-�� ʉʋʇ, ʪʝʤʥʦ-ʩʝʨʦʛʦ (ɺ=5) ʮʚʝʪʘ ʙʳʣʘ 
ʚʠʜʥʘ ʩʣʝʛʢʘ ʠʩʢʨʠʚʣʝʥʥʦʡ; 
-�� ʉʉʋʇ ʠ ʉʐ ʦʩʪʘʣʠʩʴ ʪʘʢʠʤʠ ʞʝ , ʢʘʢ 
ʠ ʨʘʥʴʰʝ 
-�� ʖʊʇ ʥʘʙʣʶʜʘʣʘʩʴ ʫʰʠʨʝʥʥʦʡ, 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ, ʩʝʨʦʛʦ (ʚ=4) ʮʚʝʪʘ; 
-�� ʖʋʇ ʧʦʤʝʥʷʣʘ ʩʚʦʡ ʮʚʝʪ ʩ ʪʝʤʥʦ-
ʩʝʨʦʛʦ ʥʘ ʩʝʨʳʡ (ɺ=4) ʠ ʚ ʥʝʡ ʥʘʙʣʶʜʘʣʘʩʴ 
ʤʘʣʝʥʴʢʘʷ ʪʝʤʥʘʷ ʧʦʣʦʩʢʘ. ʖʋʇ ʧʦ-ʧʨʝʞʥʝʤʫ, 
ʷʚʣʷʣʘʩʴ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʖʐ; 
-�� ʖʐ ʠʤʝʣʘ ʩʝʨʳʡ (ɺ=4) ʮʚʝʪ, ʚ 
ʶʞʥʦʡ ʝʝ ʩʪʦʨʦʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʜʚʘ ʙʦʣʴʰʠʭ 
ʙʝʩʬʦʨʤʝʥʥʳʭ ʪʝʤʥʦ-ʩʝʨʳʭ (ɺ=5) ʧʷʪʥʘ, ʚ ʢʘʞʜʦʤ 
ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʠʜʥʳ ʧʦ ʪʨʠ ʪʝʤʥʳʭ ʧʷʪʥʘ, 
ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ ʥʘʙʣʶʜʘʣʦʩʴ ʝʱʝ 
ʦʜʥʦ ʪʝʤʥʦʝ ʧʷʪʥʦ ʚʥʝ ʙʦʣʴʰʠʭ ʧʷʪʝʥ; 
-�� ʕʢɿ ʦʩʪʘʣʘʩʴ ʩʚʝʪʣʦʡ (ɺ=0), ʚ ʥʝʡ 
ʥʘʙʣʶʜʘʣʦʩʴ ʦʜʥʦ ʩʚʝʪʣʦʝ ʦʚʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 
ʅʘʙʣʶʜʝʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ 22 ʠʶʣʷ ʜʘʣʦ ʩʣʝʜʫʶʱʠʝ 
ʨʝʟʫʣʴʪʘʪʳ: 
-�� ʉʊʇ ʠʤʝʣʘ ʪʝʤʥʦ-ʩʝʨʳʡ (ɺ=5) ʮʚʝʪ ʠ 
ʙʳʣʘ ʚʠʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ, ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ 
ʝʝ ʥʘʙʣʶʜʘʣʠʩʴ ʜʚʘ ʪʝʤʥʳʭ ʧʷʪʥʘ; 
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-�� ʉʋʇ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʘʷ, 
ʪʝʤʥʦ-ʩʝʨʦʛʦ (ɺ=5) ʮʚʝʪʘ; 
-�� ʉʉʋʇ, ʛʨʘʥʠʯʘʱʘʷ ʩ ʉʐ ʠ ʉʐ 
ʥʘʙʣʶʜʘʣʠʩʴ ʩʝʨʦʚʘʪʳʤʠ (ɺ=3); 
-�� ʖʊʇ ʙʳʣʘ ʫʰʠʨʝʥʥʦʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʨʦʚʥʦʡ ʠ ʠʤʝʣʘ ʩʝʨʳʡ (ɺ= 4) ʮʚʝʪ; 
-�� ʖʋʇ, ʷʚʣʷʚʰʘʷʩʷ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ 
ʖʐ, ʠʤʝʣʘ ʪʘʢ ʞʝ ʩʝʨʳʡ (ɺ=4) ʮʚʝʪ, ʚ ʥʝʡ 
ʥʘʙʣʶʜʘʣʦʩʴ ʦʜʥʦ ʪʝʤʥʦ ʩʝʨʦʝ ʧʷʪʥʦ; 
-�� ʖʐ ʩʤʝʥʠʣʘ ʩʚʦʡ ʮʚʝʪ ʩ 
ʩʝʨʦʛʦ ʥʘ ʩʝʨʦʚʘʪʳʡ (ɺ=3), ʚ ʥʝʡ 
ʥʘʙʣʶʜʘʣʠʩʴ: ʦʜʥʦ ʚʦʩʭʦʜʷʱʝʝ ʪʝʤʥʦʝ ʧʷʪʥʦ 
ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʜʚʘ ʟʘʭʦʜʷʱʠʭ ʪʝʤʥʳʭ 
ʧʷʪʥʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʠ ʦʜʥʦ 
ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʪʝʤʥʦ-ʩʝʨʦʝ ʧʷʪʥʦ, 
ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʣʦ ʮʝʥʪʨʘʣʴʥʳʡ ʤʝʨʠʜʠʘʥ; 
-�� ʕʢɿ ʙʳʣʘ ʚʠʜʥʘ ʩʚʝʪʣʦʡ (ɺ=0) ʠ 
ʠʤʝʣʦ ʦʜʥʦ ʧʫʟʳʨʝʚʠʜʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 
ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ. 
-��  
ʇʦʩʣʝʜʥʝʝ ʥʘʙʣʶʜʝʥʠʝ ʧʣʘʥʝʪʳ ʙʳʣʦ 
ʚʳʧʦʣʥʝʥʦ 28 ʠʶʣʷ 1994 ʛʦʜʘ. ʆʥʦ ʧʦʢʘʟʘʣʦ 
ʥʘʤʝʪʠʚʰʫʶʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ  ʚʥʝʰʥʝʛʦ ʚʠʜʘ 
ʖʧʠʪʝʨʘ, ʥʘ ʜʠʩʢʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚʠʜʥʳ: 
 
-�� ʉʊʇ ʪʝʤʥʦ-ʩʝʨʦʛʦ (ɺ=5) ʮʚʝʪʘ, 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʘʷ, ʩ ʪʝʤʥʦʡ ʧʦʣʦʩʢʦʡ ʥʘ ʶʞʥʦʤ 
ʢʨʘʝ; 
-�� ʉʋʇ ʪʝʤʥʦ-ʩʝʨʦʛʦ (ɺ=5) ʮʚʝʪʘ; 
-�� ʩʝʨʦʚʘʪʳʝ ʉʉʋʇ ʠ ʉʐ (ɺ=3), ʧʨʠʯʝʤ 
ʉʉʋʇ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʣʘʩʴ ʶʞʥʦʡ ʛʨʘʥʠʮʝʡ ʉʐ; 
-�� ʫʰʠʨʝʥʥʘʷ ʖʇʊ, ʩʝʨʦʛʦ ʮʚʝʪʘ (ɺ=4), 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʘʷ 
-�� ʖʋʇ ʩʝʨʦʛʦ ʮʚʝʪʘ (ɺ=4), ʷʚʣʷʚʰʘʷʩʷ 
ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʖʐ; 
-�� ʖʐ ʩʝʨʦʚʘʪʦʛʦ ʮʚʝʪʘ (ɺ=3), ʚ 
ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʣʠʩʴ: ʦʜʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʝ 
ʪʝʤʥʦʝ ʧʷʪʥʦ ʥʘ ʚʦʩʭʦʜʝ, ʦʜʥʦ ʦʢʨʫʛʣʦʝ ʪʝʤʥʦʝ 
ʧʷʪʥʦ ʥʘ ʟʘʭʦʜʝ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʪʝʤʥʦ-ʩʝʨʦʝ 
ʧʷʪʥʦ ʚʙʣʠʟʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ, ʚ ʢʦʪʦʨʦʤ 
ʥʘʙʣʶʜʘʣʦʩʴ ʦʜʥʦ ʦʢʨʫʛʣʦʝ ʪʝʤʥʦʝ ʧʷʪʥʳʰʢʦ; 
-�� ʉʚʝʪʨʘʷ ʕʢɿ (ɺ=0) 
 
ʇʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ ʚʠʜ ʚʠʜʠʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 
ʖʧʠʪʝʨʘ ʠʤʝʣʘ ʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ  ʚ ʘʚʛʫʩʪʝ 1994 
ʛ. 
ɺʦ ʚʨʝʤʷ ʢʘʞʜʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 5 
ʟʘʨʠʩʦʚʦʢ ʚʠʜʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ, ʢʦʪʦʨʳʝ 
ʧʦʩʣʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʰʘʙʣʦʥ-ʩʝʪʢʠ, ʘ 
ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʡʦʚʠʛʨʘʬʠʯʝʩʢʠʭ 
(ʟʝʥʦʛʨʘʬʠʯʝʩʢʠʭ) ʢʦʦʨʜʠʥʘʪ ʜʝʪʘʣʝʡ ʫʩʨʝʜʥʷʣʠʩʴ. 
ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣʘ ŭű �r 3�q. 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʘ 1. 
 ʎʚʝʪʦʚʘʷ ʷʨʢʦʩʪʴ ɺ ʜʝʪʘʣʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʣʘʥʝʪʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʰʝʩʪʠʙʘʣʴʥʦʡ ʰʢʘʣʝ. 
 
ʈʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚʠʜʠʤʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʖʧʠʪʝʨʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ: 
1)�� ʇʘʜʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʷʜʨʘ ʢʦʤʝʪʳ 
ʐʫʤʝʡʢʝʨ-ʃʝʚʠ 9 ʚ ʘʪʤʦʩʬʝʨʫ ʖʧʠʪʝʨʘ, ʥʦʩʠʚʰʝʝ 
ʚʟʨʳʚʥʦʡ ʭʘʨʘʢʪʝʨ, ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 
ʚʳʜʝʣʝʥʠʶ ʥʘ ʰʠʨʦʪʘʭ ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʩ ʢʨʘʩʷʱʠʭ 
ʚʝʱʝʩʪʚ- ʭʨʦʤʦʬʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʜʦʣʴ ʧʘʨʘʣʣʝʣʝʡ  ʚʩʣʝʜʩʪʚʠʝ 
ʧʘʩʩʘʪʥʦʛʦ ʪʠʧʘ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʯʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʚʠʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʠ ʢʦʥʪʨʘʩʪʘ 
ʜʝʪʘʣʝʡ. 
2)�� ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʟʨʳʚʥʦʡ ʚʦʣʥʳ 
ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʦʩʣʫʞʠʣʦ 
ʧʨʠʯʠʥʦʡ ʩʪʦʣʴ ʚʧʝʯʘʪʣʷʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠ 
ʰʠʨʦʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʝʪʘʣʝʡ ʥʘ ʚʠʜʠʤʦʤ ʜʠʩʢʝ 
ʖʧʠʪʝʨʘ. 
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ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʠʛʝʣʠʷ ʢʦʤʝʪʘ ʐʫʤʝʡʢʝʨ-
ʃʝʚʠ 9, ʚ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ, ʧʨʦʰʣʘ ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʦ 
ʦʪ ʖʧʠʪʝʨʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ 
ʥʘ ʥʝʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʣʘʥʝʪʳ, ʢ ʧʘʜʝʥʠʶ 
ʢʦʤʝʪʳ ʚ ʶʧʠʪʝʨʠʘʥʩʢʫʶ ʘʪʤʦʩʬʝʨʫ. 
ʌʨʘʛʤʝʥʪʳ ʢʦʤʝʪʳ ʚʭʦʜʠʣʠ ʚ ʧʣʦʪʥʳʝ ʩʣʦʠ 
ʘʪʤʦʩʬʝʨʳ ʖʧʠʪʝʨʘ ʧʦʜ ʫʛʣʦʤ �#43�q�y45�q ʩ 
ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ɡ �# 61 ʢʤ/ʩ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 
ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʚ ʧʦʣʦʩʝ ʡʦʚʠʛʨʘʬʠʯʝʩʢʠʭ ʰʠʨʦʪ 
42�q�y45�q ʶʰ . 
ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʨʝʤʷ ʚʭʦʞʜʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʚ 
ʘʪʤʦʩʬʝʨʫ ʖʧʠʪʝʨʘ ʨʘʩʯʠʪʘʥʳʝ  ʨʘʥʝʝ, ʫʢʘʟʘʥʳ ʚ 
ʪʘʙʣʠʮʝ 2. 
ʊʘʢ ʢʘʢ ʧʘʜʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʠʟʦʰʣʦ ʥʘ ʥʦʯʥʦʡ 
ʩʪʦʨʦʥʝ ʖʧʠʪʝʨʘ, ʪʦ ʥʘʙʣʶʜʘʪʝʣʠ ʩ ɿʝʤʣʠ ʚʠʜʝʣʠ 
ʣʠʰʴ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʚʠʜʝ ʪʝʤʥʳʭ ʧʷʪʝʥ ʚ ʖʞʥʦʡ 
ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢ ʚʦʧʨʦʩ 
ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʩ ʧʷʪʥʘʤʠ, 
ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ. 
ʆʪʦʞʜʝʩʪʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ 
ʨʝʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʥʦʚʳʤʠ 
ʧʷʪʥʘʤʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʧʣʘʥʝʪʳ ʩ ʨʘʥʝʝ 
ʚʳʯʠʩʣʝʥʥʳʤʠ, ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʧʘʜʝʥʠʷ, 
ʤʦʤʝʥʪʘʤʠ ʧʨʦʭʦʞʜʝʥʠʷ. (ʪʘʙʣʠʮʘ 3) . 
ʈʝʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʤʠ ʠʣʠ 
ʠʥʳʤʠ ʥʦʚʳʤʠ ʧʷʪʥʘʤʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ 
ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠʭ 
ʡʦʚʠʛʨʘʬʠʯʝʩʢʠʭ (ʟʝʥʦʛʨʘʬʠʯʝʩʢʠʭ)  ʢʦʦʨʜʠʥʘʪ ʥʘ 
ʨʠʩʫʥʢʘʭ ʖʧʠʪʝʨʘ. ʀʟʤʝʨʝʥʠʷ ɚ ʠ ű ʙʳʣʠ 
ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʱʘʙʣʦʥ-ʩʝʪʢʠ . ʆʰʠʙʢʘ ʧʨʠ 
ʵʪʦʤ ʩʦʩʪʘʚʠʣʘ ŭű �r 3�q,      ŭɚ �r 5�q. 
ɼʦʣʛʦʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ɚʮ ʥʘ ʤʦʤʝʥʪ 
ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʘ ʚʳʯʠʩʣʝʥʘ ʧʦ ʩʣʝʜʫʶʱʠʤ 
ʬʦʨʤʫʣʘʤ: 
  
���p����� �����p�����������û�����������_�k�e�b���������p�����������û�����������������ž��������������������������������������(1)��
���p����� �����p�����������û���������������ž���������_�k�e�b���������p�����������û�������!���������ž��������������(2),��
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ʛʜʝ  ɚʮ0 ï ʜʦʣʛʦʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʥʘ ʥʘʯʘʣʦ 
ʩʫʪʦʢ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘʙʣʶʜʝʥʠʝ; 
     ȹɚ ï ʧʦʧʨʘʚʢʘ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ. 
ȹɚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ:           
ȹɚ = ( ʊ ïʈ ) Ā  cohst     (3)      ,  
ʛʜʝ ʊ ï ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ UT ʚ ʯʘʩʘʭ ʠ ʜʦʣʷʭ ʯʘʩʘ; 
       ʈ ï ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ ʖʧʠʪʝʨʘ ʚ III ʩʠʩʪʝʤʝ 
ʢʦʦʨʜʠʥʘʪ, ʨʘʚʥʳʡ ʈ = 9h,93; 
 Cohst ï ʚʝʣʠʯʠʥʘ ʧʦʚʦʨʦʪʘ ʖʧʠʪʝʨʘ ʟʘ 1 ʯʘʩ, ʨʘʚʥʘʷ 
36Ü,257. 
       ʄʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʤ ʠʣʠ ʠʥʳʤ 
ʧʷʪʥʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʊʧ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 
ʬʦʨʤʫʣʝ :  
          ʊʧ  = ʊ   +  ȹʊ            (4), 
 ʛʜʝ ʊ  - ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʚ ʯʘʩʘʭ ʠ ʤʠʥʫʪʘʭ  ; 
      ȹʊ ï ʧʦʧʨʘʚʢʘ ʚ ʤʠʥʫʪʘʭ ʢʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 
ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʷ ʧʷʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʣʘʩʴ ʧʦ 
ʬʦʨʤʫʣʝ : 
                   ȹʊ = ɚʧ   -  ɚʮ  /  cohst           ( 5) , ʛʜʝ    
ɚʧ   -  ʜʦʣʛʦʪʘ  ʧʷʪʥʘ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ; 
cohst  - ʚʝʣʠʯʠʥʘ ʧʦʚʦʨʦʪʘ ʖʧʠʪʝʨʘ ʟʘ  1 ʤʠʥʫʪʫ, 
ʨʘʚʥʘʷ 0Ü,604 
  ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʩʯʝʪʦʚ ʩʦʜʝʨʞʠʪ 
ʪʘʙʣʠʮʘ 4                                                              
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 
ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʜʝʥʠʷ ʢʦʤʝʪʳ ʐʫʤʝʡʢʝʨ-ʃʝʚʠ 9  ʚ 
ʘʪʤʦʩʬʝʨʫ  ʖʧʠʪʝʨʘ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ : 
1)�� ʇʦʩʣʝʜʩʪʚʠʷʤʠ ʚʟʨʳʚʦʚ 
ʬʨʘʛʤʝʥʪʦʚ ʢʦʤʝʪʳ ʚ ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ ʥʘ 
ʚʳʩʦʪʘʭ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʥʠʞʝ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ 
ʪʝʤʥʳʭ ʧʷʪʝʥ, ʢʦʪʦʨʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʜʩʪʘʚʣʷʣʠ 
ʩʦʙʦʡ ʛʠʛʘʥʩʢʠʝ ʚʦʨʦʥʢʠ ʩ ʚʦʣʥʦʚʳʤ ʪʠʧʦʤ 
ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ( ʧʦ ʪʠʧʫ ɹʦʣʴʰʦʛʦ 
ʂʨʘʩʥʦʛʦ ʇʷʪʥʘ). 
2)�� ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, 
ʩʝʨʴʝʟʥʦ ʧʦʚʣʠʷʚʰʠʤʠ ʥʘ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʧʣʘʥʝʪʳ, 
ʙʳʣʠ ʂ ʠ L, ʪʘʢ ʢʘʢ  ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʠʭ ʧʘʜʝʥʠʷ 
ʧʨʦʠʟʦʰʣʠ ʛʨʘʥʜʠʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʠʤʦʤ 
ʦʙʣʘʯʥʦʤ ʧʦʢʨʦʚʝ ʖʧʠʪʝʨʘ ʠ ʚʦʟʥʠʢʣʠ ʧʷʪʥʘ ʧʦ 
ʨʘʟʤʝʨʘʤ ʥʝ ʫʩʪʫʧʘʶʱʠʝ ɹʦʣʴʰʦʤʫ ʂʨʘʩʥʦʤʫ 
ʇʷʪʥʫ ( ɹʂʇ ï ʵʣʣʠʧʩ ʩ ʨʘʟʤʝʨʘʤʠ  ʘ= 40000 ʢʤ , b= 
13000 ʢʤ  ) 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ 
ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʶʪ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ ʩ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, 
ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʪʝ ʞʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʅ.ʉ. ʏʝʨʥʳʭ 
ʠ ʜʨʫʛʠʤʠ .   
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ʉʧʝʢʪʨʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 
ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʜʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 
ʬʨʘʛʤʝʥʪʦʚ ʢʦʤʝʪʳ ʐʫʤʝʡʢʝʨ-ʃʝʚʠ 9 ʚ 
ʘʪʤʦʩʬʝʨʫ ʖʧʠʪʝʨʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ 
ʮʠʬʨʦʚʦʤ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʢʦʤʧʣʝʢʩʝ 
ʪʝʣʝʩʢʦʧʘ ʄʊʄ-500 ( D = 500 ʤʤ) 
ʂʨʳʤʩʢʦʡ ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 
ʥʘʙʣʶʜʘʪʝʣʷʤʠ ɺ.ɺ. ʇʨʦʢʦʬʴʝʚʦʡ ʠ  ɺ.ʇ. 
ʊʘʨʘʱʫʢ . 
ʎʝʣʴʶ ʦʙʨʘʙʦʪʢʠ ʩʧʝʢʪʨʦʚ ʙʳʣʦ 
ʦʙʥʘʨʫʞʝʥʠʝ ʙʳʩʪʨʦʡ ʧʝʨʝʤʝʥʥʦʩʪʠ ʚ 
ʠʟʣʫʯʝʥʠʠ ʜʝʪʘʣʝʡ ʘʪʤʦʩʬʝʨʳ ʖʧʠʪʝʨʘ. 
ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʠʟʚʝʩʪʥʘʷ 
ʤʝʪʦʜʠʢʘ ʩʨʝʜʥʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʩʧʝʢʪʨʝ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 
ʦʨʠʛʠʥʘʣʴʥʳʤ ʟʘʧʠʩʷʤ ʠ ʚʳʯʠʩʣʝʥʠʷ 

ʜʠʩʧʝʨʩʠʠ ʜʘʥʥʳʭ ʚʦ ʚʩʝʭ ʠʥʪʝʨʚʘʣʘʭ ʜʣʠʥ ʚʦʣʥ. 
ʇʦʚʳʰʝʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ 
ʩʧʝʢʪʨʘ ʫʢʘʟʳʚʘʣʘ ʥʘ ʧʝʨʝʤʝʥʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʚ ʥʠʭ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 
ʦʙʨʘʙʦʪʢʝ 323 ʩʧʝʢʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ 
ʜʠʩʢʘ ʖʧʠʪʝʨʘ ʦʙʥʘʨʫʞʠʣ ʨʷʜ 
ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʦ ʚʨʝʤʝʥʠ 
ʧʦʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 
ʫʯʘʩʪʢʘʭ ʩʧʝʢʪʨʘ. ʍʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ 
ʧʝʨʝʤʝʥʥʦʩʪʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 
ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʝʢʫʥʜ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 
ʤʠʥʫʪ. ʆʪʦʞʜʝʩʪʚʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʜʣʠʥ 
ʚʦʣʥ, ʦʙʥʘʨʫʞʠʚʰʠʭ ʧʝʨʝʤʝʥʥʦʩʪʴ 
ʠʟʣʫʯʝʥʠʷ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩʧʳʪʳʚʘʶʪ 
ʧʝʨʝʤʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 
ʘʪʤʦʩʬʝʨʳ ʖʧʠʪʝʨʘ ʧʦʣʦʩʳ ʘʤʤʠʘʢʘ NH3 ʠ 
ʤʝʪʘʥʘ ʉʅ4, ʥʦ ʠ ʨʷʜ ʣʠʥʠʡ ʨʘʟʣʠʯʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʠ ʤʦʣʝʢʫʣ, ʚʦʟʙʫʞʜʝʥʥʳʭ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʚʟʨʳʚʦʚ  ʬʨʘʛʤʝʥʪʦʚ.  
ʊʘʢ,  ʟʘʧʠʩʠ ʩʧʝʢʪʨʦʚ ʤʝʩʪʘ ʧʘʜʝʥʠʷ 
ʬʨʘʛʤʝʥʪʘ ʂ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ 20 ʠʶʣʷ 1994 ʛʦʜʘ 
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ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 17h53m  ʧʦ  UT  ʧʨʦʠʟʦʰʣʘ ʚʩʧʳʰʢʘ 
ʩʚʝʯʝʥʠʷ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʥʠʷʭ ʤʝʪʘʣʣʦʚ ( Na, 
Ca,  Fe). ʅʘʪʨʠʡ, ʢʘʣʴʮʠʡ, ʞʝʣʝʟʦ ʦʪʩʫʪʩʪʚʫʝʪ ʚ 
ʩʧʝʢʪʨʝ ʘʪʤʦʩʬʝʨʳ ʖʧʠʪʝʨʘ ʠ ,ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ 
ʜʦʣʞʥʳ ʧʨʠʥʘʜʣʝʞʘʪʴ ʷʜʨʫ ʢʦʤʝʪʳ. ʕʪʠ ʭʦʨʦʰʦ 
ʠʟʚʝʩʪʥʳʝ ʣʠʥʠʠ ʦʙʳʯʥʦ ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʧʝʢʪʨʘʭ 
ʢʦʤʝʪ, ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʢ 
ʉʦʣʥʮʫ. ɽʩʣʠ ʧʦʥʘʯʘʣʫ ʥʘʪʨʠʡ ʧʦʢʘʟʳʚʘʣ 
ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʧʝʨʝʤʝʥʥʦʩʪʴ, ʪʦ  ʩʧʝʢʪʨ ʪʦʛʦ ʞʝ 
ʧʷʪʥʘ, ʧʦʣʫʯʝʥʥʳʡ ʯʝʨʝʟ ʯʘʩ, ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʂ ʢ 
ʮʝʥʪʨʘʣʴʥʦʤʫ ʤʝʨʠʜʠʘʥʫ, ʚʳʷʚʠʣ ʙʦʣʴʰʫʶ 
ʜʠʩʧʝʨʩʠʶ ʚ ʦʙʣʘʩʪʠ ʠʟʣʫʯʝʥʠʷ ʣʠʥʠʠ ʥʘʪʨʠʷ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʠʣʘʩʴ ʪʘʢ ʞʝ ʧʝʨʝʤʝʥʥʦʩʪʴ ʚ ʧʦʣʦʩʝ 
ʤʝʪʘʥʘ ʉʅ4 ( ɚ = 6190 Ȕ ), ʚʦʟʤʦʞʥʦ ʩ ʜʦʧʣʝʨʦʚʩʢʠʤ 
ʩʤʝʱʝʥʠʝʤ. 
ʉʠʣʴʥʳʡ ʚʩʧʣʝʩʢ ʠʟʣʫʯʝʥʠʷ ʥʘʪʨʠʷ ʙʳʣ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 20 ʠʶʣʷ ʚ   19h19m  ʧʦ UT ʚ ʧʷʪʥʝ 
ʬʨʘʛʤʝʥʪʘ L, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘ 
ʚʦʩʪʦʯʥʦʤ ʢʨʘʶ ʜʠʩʢʘ. ʇʦʣʫʯʝʥʥʳʡ ʯʝʨʝʟ 4 ʤʠʥʫʪʳ 
ʩʧʝʢʪʨ, ʧʝʨʝʤʝʥʥʦʩʪʠ ʚ ʣʠʥʠʠ ʥʘʪʨʠʷ ʥʝ ʧʦʢʘʟʘʣ, ʘ 
ʭʦʜ ʩʧʝʢʪʨʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ  ɚ ɚ ʧʦʢʘʟʳʚʘʝʪ 
ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʠʟʣʫʯʝʥʠʝ    Na. ʀʥʪʝʨʝʩʥʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʢʪʨ ʮʝʥʪʨʘ ʜʠʩʢʘ, ʧʦʣʫʯʝʥʥʳʡ 
ʯʝʨʝʟ 12 ʤʠʥ. ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʩʧʝʢʪʨʘ ʪʘʢʞʝ 
ʧʦʢʘʟʘʣ ʧʝʨʝʤʝʥʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʚ ʣʠʥʠʠ ʥʘʪʨʠʷ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ  19h30m  ʧʦ UT ʧʨʦʠʟʦʰʝʣ 
ʚʟʨʳʚ ʬʨʘʛʤʝʥʪʘ Q2 ʚ ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ, ʘ ʯʝʨʝʟ 
ʧʦʣʯʘʩʘ ʚʟʨʳʚ ʬʨʘʛʤʝʥʪʘ   Q1 . ɺ ʤʦʤʝʥʪ 
ʥʘʙʣʶʜʝʥʠʡ ʩʧʝʢʪʨʦʚ, ʢʦʤʘ, ʦʢʫʪʘʚʰʘʷ ʵʪʠ 
ʬʨʘʛʤʝʥʪʳ  ʠ  ʠʤʝʚʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʚʝʨʦʷʪʥʦ, ʥʝ 
ʤʝʥʝʝ 100000 ʢʤ,  ʪʘʢʞʝ ʧʨʦʥʠʢʣʘ  ʚ ʘʪʤʦʩʬʝʨʫ 
ʖʧʠʪʝʨʘ. ʕʪʠʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʦʷʚʣʝʥʠʝ ʥʘʪʨʠʷ 
ʥʘ ʤʝʩʪʝ, ʫʜʘʣʝʥʥʦʤ ʦʪ ʡʦʚʠʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ 
ʧʘʜʝʥʠʷ  ʬʨʘʛʤʝʥʪʦʚ  . 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʩʧʝʢʪʨʳ ʧʦʟʚʦʣʠʣʠ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʟʣʫʯʝʥʠʝ ʣʠʥʠʡ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠ 
ʘʪʦʤʘʨʥʦʛʦ ʚʦʜʦʨʦʜʘ ʚ ʣʠʥʠʠ  ʅŬ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ 
ʧʦʢʘʟʘʣʠ ʧʝʨʝʤʝʥʥʦʩʪʴ. ʉʠʣʴʥʘʷ ʧʝʨʝʤʝʥʥʦʩʪʴ ʚ 
ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʤʠʥʫʪʳ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʣʦʩʘʭ 
ʤʝʪʘʥʘ ( ɚ = 6190 Ȕ ) ʠ  ʘʤʤʠʘʢʘ ( ɚ = 6441 Ȕ ) 
ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʧʷʪʥʝ ɽ. 
ʉʧʝʢʪʨ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʛʦʨʷʯʝʛʦ 
ʦʙʣʘʢʘ, ʚʳʟʚʘʥʥʦʛʦ ʧʘʜʝʥʠʝʤ ʬʨʘʛʤʝʥʪʘ Q2   ,  ʥʘ 
ʣʠʤʙʝ ʖʧʠʪʝʨʘ ʧʦʢʘʟʘʣ ʠʤʝʚʰʝʝ ʤʝʩʪʦ 
ʩʚʦʝʦʙʨʘʟʥʦʝ çʨʘʩʰʠʨʝʥʠʝè ʜʫʧʣʝʪʘ ʥʘʪʨʠʷ. 
ɼʦʧʣʝʨʦʚʩʢʠʡ ʩʜʚʠʛ ʧʦʢʘʟʳʚʘʝʪ ʩʢʦʨʦʩʪʠ, 
ʜʦʩʪʠʛʘʶʱʠʝ 300-600 ʢʤ/ʩ  ʠ 1000 ʢʤ/ʩ, ʧʨʠʯʝʤ 
ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʠʤʝʣ ʥʘʧʨʘʚʣʝʥʠʝ ʢʘʢ ʧʦ ʣʫʯʫ 
ʟʨʝʥʠʷ, ʪʘʢ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ. ʇʦ ʚʠʜʠʤʦʤʫ ʙʳʣʘ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʝʨʝʤʝʥʥʦʩʪʴ ʚ ʢʨʳʣʴʷʭ ʣʠʥʠʠ 
ʥʘʪʨʠʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ, ʢʦʪʦʨʳʝ 
ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʝʱʝʩʪʚʘ, 
ʩʦʜʝʨʞʘʱʠʝ ʘʪʦʤʳ ʥʘʪʨʠʷ.  
ʆʙʥʘʨʫʞʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʩʧʝʢʪʨʦʚ 
ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 
ʧʨʦʜʫʢʪʦʚ ʚʟʨʳʚʦʚ, ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 
ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʧʷʪʝʥ. ɺ ʤʝʩʪʘʭ 
ʧʘʜʝʥʠʷ  ʬʨʘʛʤʝʥʪʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʩʪʨʫʠ, ʤʦʱʥʳʝ ʚʠʭʨʠ, 
ʩʦʟʜʘʶʱʠʝ ʩʣʦʞʥʫʶ ʢʘʨʪʠʥʫ ʜʚʠʞʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ 
ʧʷʪʥʘʭ. 
ɼʘʥʥʳʝ  ʩʧʝʢʪʨʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 
ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʷʪʥʘ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʛʨʦʤʥʳʝ ʚʦʨʦʥʢʠ ʚ 
ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ çʟʘʛʣʷʥʫʪʴè ʚ 
ʛʣʫʙʴ. ʀʤʝʥʥʦ ʪʘʢ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʣʠʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʜʦʨʦʜʘ ʚ ʧʷʪʥʘʭ 
ʅ ʠ ɽ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʳʡ ʤʝʨʠʜʠʘʥ. 
ɺʦʟʙʫʞʜʝʥʠʝ ʣʠʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʣʫʙʠʥʝ ʧʷʪʥʘ, ʪʘʢ 
ʯʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʣʫʯ ʟʨʝʥʠʷ ʥʘʧʨʘʚʣʝʥ  ʚʜʦʣʴ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʧʷʪʥʘ, ʧʝʨʝʤʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ. 
ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʩʪʝʥʢʘʤʠ ʚʦʨʦʥʢʠ- 
ʧʝʨʝʤʝʥʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. 
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20 ʠʶʣʷ 1994 ʛʦʜʘ ʚ 19h30m  ʧʦ UT ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ 
ʬʨʘʛʤʝʥʪʘ Q2 ʚ ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ, ʘ ʯʝʨʝʟ ʧʦʣʯʘʩʘ, 
ʚ 19h59m  ʚʟʨʳʚ ʬʨʘʛʤʝʥʪʘ   Q1 . ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 10-
12 ʤʠʥʫʪ ʧʦʩʣʝ ʚʟʨʳʚʘ ʢʘʞʜʦʛʦ ʬʨʘʛʤʝʥʪʘ ʟʝʤʥʳʝ 
ʥʘʙʣʶʜʘʪʝʣʠ ʫʚʠʜʝʣʠ ʧʦʷʚʣʝʥʠʝ ʷʨʢʦʛʦ ʦʙʣʘʢʘ ʠʟ-ʟʘ 
ʣʠʤʙʘ ʧʣʘʥʝʪʳ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʣʦ ʫʥʠʢʘʣʴʥʫʶ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʦʮʝʥʢʠ ʚʟʨʳʚʥʳʭ 
ʧʨʦʮʝʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 
ʩʧʫʪʥʠʢʘ ʖʧʠʪʝʨʘ ʀʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ 
ʦʧʪʠʯʝʩʢʦʤʫ ʵʭʦ ʦʪ ʩʧʫʪʥʠʢʘ ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪʳ 
ʚʨʝʤʝʥʠ ʢʘʞʜʦʛʦ ʚʟʨʳʚʘ, ʦʮʝʥʠʪʴ ʠʭ ʤʦʱʥʦʩʪʴ ʠ 
ʵʥʝʨʛʠʶ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʠʚʰʫʶʩʷ.  
ʌʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʦʙʣʘʢʦʚ ʚʟʨʳʚʦʚ 
ʬʨʘʛʤʝʥʪʦʚ Q1 ,Q2, ʧʦʷʚʠʚʰʠʭʩʷ ʥʘ ʣʠʤʙʝ ʖʧʠʪʝʨʘ 
ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʦʧʪʠʯʝʩʢʦʛʦ ʵʭʦ ʦʪ ʩʧʫʪʥʠʢʘ ʀʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 
ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʪʝʣʝʩʢʦʧʘ ʄʊʄ-200 
ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʇʨʦʢʦʬʴʝʚʦʡ ɺ.ɺ. ʠ ʜʨʫʛʠʤʠ.   
ʅʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ 
ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ. ɼʣʷ 
ʠʭ ʧʦʣʫʯʝʥʠʷ ʚ ʢʘʞʜʦʤ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʢʘʜʨʝ 
ʬʦʨʤʠʨʦʚʘʣʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʩʪʨʦʙ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʣ 
ʠʟ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʠʩʢʘ ʖʧʠʪʝʨʘ ʫʟʢʫʶ ʧʦʣʦʩʫ. 
ʋʛʣʦʚʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʨʫʞʢʘ 
ʨʘʩʩʝʷʥʠʷ ʚ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ ʧʨʠ ʥʠʟʢʦʤ 
ʧʦʣʦʞʝʥʠʠ ʖʧʠʪʝʨʘ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ ʩʦʩʪʘʚʠʣʦ 9ǌ.  
ʎʝʣʷʤʠ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʨʘʟʚʠʪʠʷ 
ʚʟʨʳʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʧʘʜʝʥʠʷʤʠ 
ʬʨʘʛʤʝʥʪʦʚ Q1 ,Q2, ʢʦʤʝʪʳ ʐʫʤʝʡʢʝʨ-ʃʝʚʠ 9, 
ʦʮʝʥʢʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʤʦʱʥʦʩʪʠ ʚʟʨʳʚʦʚ ʠ 
ʚʳʜʝʣʠʚʰʝʡʩʷ ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʠʠ. 
ʄʦʤʝʥʪ ʚʟʨʳʚʘ  Q2  ʢʦʤʝʪʳ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʦ 
ʦʪʨʘʞʝʥʠʶ ʩʚʝʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʩʧʫʪʥʠʢʘ ʀʦ  20 
ʠʶʣʷ 1994 ʛ ʚ 19h31m ʧʦ UT. ʇʦʚʳʰʝʥʠʝ ʷʨʢʦʩʪʠ ʀʦ 
ʩʦʩʪʘʚʠʣʦ 4,3 %. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʠʤʝʶʱʠʝ 
ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ɺ.ʄ. 
ʃʶʪʳʤ ʠ  ɺ.ɻ.ʄʝʪʣʦʚʳʤ , ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ 
ʤʦʱʥʦʩʪʴ ʚʟʨʳʚʘ  ʬʨʘʛʤʝʥʪʘ Q2  ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, 
ʯʪʦ ʵʥʝʨʛʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʩʝ 
ʩʪʦʨʦʥʳ, ʘ ʧʦʛʣʦʱʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʀʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʦ. ɺʦ 
ʚʨʝʤʷ  ʚʟʨʳʚʘ Q2  , ʧʨʦʠʩʰʝʜʰʝʛʦ ʥʘ ʥʝʚʠʜʠʤʦʡ ʩ 
ɿʝʤʣʠ ʩʪʦʨʦʥʝ, ʀʦ ʥʘʭʦʜʠʣʩʷ ʧʦʯʪʠ ʥʘʜ ʤʝʩʪʦʤ 
ʧʘʜʝʥʠʷ ʠ ʬʘʟʘ ʝʛʦ ʦʩʚʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 0,6. 
ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʥʘ ʀʦ ʫʚʝʣʠʯʝʥʠʝ ʷʨʢʦʩʪʠ ʥʘ 
4,3 % ʠʟ-ʟʘ ʩʢʚʘʞʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʣʦʩʴ 
ʥʠʞʥʠʤ ʧʨʝʜʝʣʦʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʡ 
ʦʙʣʘʩʪʠ ʩ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ   ɚ = 8000 Ȕ 
ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʤʦʱʥʦʩʪʠ ʚʟʨʳʚʘ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ      
ʈ = 6 Å 1025 ʵʨʛ/ʩ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ   
ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʮʝʥʢʘʤʠ .   
ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʦʤʝʥʪ ʨʝʛʠʩʪʨʘʮʠʠ 
ʩʠʛʥʘʣʘ ʦʪ ʀʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʤʦʤʝʥʪʫ  ʩʨʝʜʥʝʡ 
ʚʝʣʠʯʠʥʳ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʷ, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʩʜʝʣʘʪʴ 
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ʦʮʝʥʢʫ ʩʥʠʟʫ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʠʚʰʝʡʩʷ ʧʨʠ ʚʟʨʳʚʝ, 
ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ ɽ =  1,5 Å 1027 ʵʨʛ. ɺʳʭʦʜ ʛʦʨʷʯʝʛʦ 
ʦʙʣʘʢʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʨʳʚʘ 
ʬʨʘʛʤʝʥʪʘ  Q2, ʥʘ ʣʠʤʙ ʖʧʠʪʝʨʘ ʙʳʣ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  19h 42m 51c   ʧʦ  
UT  20 ʠʶʣʷ. ʈʘʟʥʠʮʘ ʤʦʤʝʥʪʦʚ ʚʟʨʳʚʘ ʠ 
ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʷʚʣʝʥʠʷ ʛʦʨʷʯʝʛʦ ʦʙʣʘʢʘ ʥʘ ʣʠʤʙʝ 
ʧʣʘʥʝʪʳ ʩʦʩʪʘʚʠʣʘ 12 ʤʠʥʫʪ. ɺʳʩʦʪʘ ʧʦʜʲʝʤʘ 
ʦʙʣʘʢʘ ʚʟʨʳʚʘ ʥʘʜ ʦʙʣʘʯʥʳʤ ʧʦʢʨʦʚʦʤ ʖʧʠʪʝʨʘ 
ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʅ.ʉ. 
ʏʝʨʥʳʭ ʠ ʜʨʫʛʠʤʠ . ʆʥʘ ʩʦʩʪʘʚʠʣʘ ʅ  ~ 200 ʢʤ Ñ 15 
ʢʤ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʩʧʣʳʚʘʥʠʷ ʛʦʨʷʯʝʛʦ ʦʙʣʘʢʘ  ʚ 
ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ʩʦʩʪʘʚʠʣʘ ɡ = 0,3 ʢʤ/ʩ. 
ʅʘʙʣʶʜʝʥʠʷ ʚʩʧʳʰʝʢ ʥʘ ʀʦ, ʚʳʧʦʣʥʝʥʥʳʝ ʂ.ʀ. 
ʏʫʨʶʤʦʚʳʤ ʠ ʜʨʫʛʠʤʠ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦ 
ʜʨʦʙʣʝʥʠʠ ʬʨʘʛʤʝʥʪʘ Q2  ʧʨʠ  ʜʚʠʞʝʥʠʠ ʝʛʦ ʚ 
ʧʣʦʪʥʳʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ ʖʧʠʪʝʨʘ. 
ʇʘʜʝʥʠʝ ʬʨʘʛʤʝʥʪʘ Q1 ʚʳʟʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 
ʙʦʣʴʰʠʡ ʧʦ ʤʦʱʥʦʩʪʠ ʚʟʨʳʚ, ʯʝʤ ʧʘʜʝʥʠʝ Q2 . ɺ.ʄ. 
ʃʶʪʳʡ ʠ ɺ.ɻ. ʄʝʪʣʦʚ  ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʬʨʘʛʤʝʥʪ 
Q1  , ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ   Q1ʘ  ʠ   
Q1ʚ  , ʢʦʪʦʨʳʝ  ʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ  ʙʣʝʩʢʘ ʥʘ ʀʦ ʚ ʚʠʜʝ 
ʜʚʫʭ ʚʩʧʳʰʝʢ. ʉʦʛʣʘʩʥʦ ʥʘʙʣʶʜʝʥʠʷʤ ʧʘʜʝʥʠʷ 
ʬʨʘʛʤʝʥʪʘ Q1, ʧʦʣʫʯʝʥʥʳʤ ʥʘ  ʢʦʩʤʠʯʝʩʢʦʤ 
ʘʧʧʘʨʘʪʝ çɻʘʣʠʣʝʡè , ʚʦ ʚʨʝʤʷ ʝʛʦ ʚʟʨʳʚʘ ʚ 
ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʷʪʴ 
ʧʠʢʦʚ ʠʟʣʫʯʝʥʠʷ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ ʪʝʯʝʥʠʠ 
ʜʝʩʷʪʢʦʚ ʩʝʢʫʥʜ. 
ɺʳʩʦʪʘ ʧʦʜʲʝʤʘ ʦʙʣʘʢʘ ʚʟʨʳʚʘ   Q1ʘ ,  ʦʧʨʝʜʝʣʝʥʥʘʷ 
ʧʦ ʜʘʥʥʳʤ ʅ.ʉ. ʏʝʨʥʳʭ ʠ ʜʨʫʛʠʭ ʩʦʩʪʘʚʠʣʘ ʅ ~ 800 
ʢʤ Ñ 200 ʢʤ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʩʧʣʳʚʘʥʠʷ ʛʦʨʷʯʝʛʦ 
ʦʙʣʘʢʘ ʩʦʩʪʘʚʠʣʘ ɡ = 1,2 ʢʤ/ʩ. ɺʳʩʦʪʘ ʠ ʩʢʦʨʦʩʪʴ 
ʧʦʜʲʝʤʘ ʦʙʣʘʢʘ ʚʟʨʳʚʘ   Q1ʚ ,  ʙʳʣʠ ʪʘʢʠʤʠ ʞʝ ʢʘʢ ʠ 
ʫ  Q1ʘ . 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʷʶʪ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʟʨʳʚʳ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʣʠ 
ʚ ʪʨʦʧʦʩʬʝʨʝ ʥʘ ʚʳʩʦʪʘʭ  ʅ ~ -200 ʢʤ Ñ 25 ʢʤ. 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʣʦʚʥʦʡ ʛʨʘʥʠʮʳ ʛʜʝ ʜʘʚʣʝʥʠʝ ʨʘʚʥʦ 
1 ʘʪʤʦʩʬʝʨʝ. ʄʦʱʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʣʘ ʈ  ~1025 -1026 

ʵʨʛ/ʩ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʨʳʚʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʨʘʛʤʝʥʪʘ 
ʦʙʨʘʟʦʚʳʚʘʣʦʩʴ ʛʦʨʷʯʝʝ ʦʙʣʘʢʦ, ʢʦʪʦʨʦʝ ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʘʨʭʠʤʝʜʦʚʦʡ ʩʠʣʳ  ʚʳʪʘʣʢʠʚʘʣʦʩʴ ʥʘ 
ʚʳʩʦʪʳ ʤʝʟʦʩʬʝʨʳ ʠ ʪʝʨʤʦʩʬʝʨʳ. ɼʚʠʛʘʷʩʴ, ʛʦʨʷʯʝʝ 
ʦʙʣʘʢʦ çʚʳʞʠʛʘʣʦè ʚ ʪʨʦʧʦʩʬʝʨʝ çʜʳʨʢʫè, ʚ 
ʢʦʪʦʨʫʶ ʤʛʥʦʚʝʥʥʦ ʫʩʪʨʝʤʣʷʣʦʩʴ ʚʝʱʝʩʪʚʦ 
ʘʪʤʦʩʬʝʨʳ. ʇʨʠ ʵʪʦʤ ʚ çʜʳʨʢʝè ʛʝʥʝʨʠʨʦʚʘʣʠʩʴ 
ʛʠʛʘʥʩʢʠʝ ʚʠʭʨʠ ʩ ʩʠʣʴʥʳʤ ʟʘʢʨʫʯʠʚʘʥʠʝʤ ʚʝʱʝʩʪʚʘ 
ʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘʙʣʶʜʘʪʝʣʷʤ ʩ ɿʝʤʣʠ ʚ ʚʠʜʝ 
ʪʝʤʥʳʭ ʧʷʪʝʥ. 
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ʉ 16 ʧʦ 22 ʠʶʣʷ 1994 ʛ.  ʧʨʦʠʩʭʦʜʠʣʘ 
ʙʦʤʙʘʨʜʠʨʦʚʢʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʖʧʠʪʝʨʘ 
ʬʨʘʛʤʝʥʪʘʤʠ ʷʜʨʘ ʢʦʤʝʪʳ ʐʫʤʝʡʢʝʨ-ʣʝʚʠ 9. 
ʊʦʨʤʦʞʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʦʩʢʦʣʢʘ ʚ  ʘʪʤʦʩʬʝʨʝ 
ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʢʦʣʦʩʘʣʴʥʦʡ 
ʵʥʝʨʛʠʠ. ʇʨʠ ʪʠʧʠʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʬʨʘʛʤʝʥʪʘ Di ~ 
0,3 ï 4 ʢʤ. ʠ  ʩʢʦʨʦʩʪʠ ʚʭʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ ɡ = 61 
ʢʤ/ʩ. ʚʳʩʚʦʙʦʞʜʘʝʤʘʷ ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʣʘ ɽ ~1027 -
1029 ʵʨʛ. ʇʦʩʢʦʣʴʢʫ ʩʪʦʣʢʥʦʚʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 
ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʖʧʠʪʝʨʘ, ʩʘʤ ʧʨʦʮʝʩʩ ʫʜʘʨʘ ʙʳʣʴ 
ʥʝʜʦʩʪʫʧʝʥ ʜʣʷ  ʧʨʷʤʳʭ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʘʨʪʠʥʳ ʧʨʦʠʩʰʝʜʰʝʛʦ 
ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʝʛʦ 
ʧʦʩʣʝʜʩʪʚʠʡ. 
ɺʭʦʞʜʝʥʠʝ ʷʜʨʘ ʢʦʤʝʪʳ ʚ ʘʪʤʦʩʬʝʨʫ ʖʧʠʪʝʨʘ, 
ʧʣʦʪʥʦʩʪʴ ʠ ʜʘʚʣʝʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʨʘʩʪʘʝʪ ʩ ʛʣʫʙʠʥʦʡ 
ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʠʥʪʝʥʩʠʚʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʨʘʜʠʘʮʠʦʥʥʦ- 
ʪʝʧʣʦʚʳʤ ʥʘʛʨʫʟʢʘʤ ʥʘ ʪʚʝʨʜʳʝ ʬʨʘʛʤʝʥʪʳ ʷʜʨʘ 
ʢʦʤʝʪʳ. ʇʝʨʝʜ ʬʨʘʛʤʝʥʪʦʤ, ʜʚʠʞʫʱʠʤʩʷ ʩʦ 
ʩʢʦʨʦʩʪʴʶ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʧʨʝʚʳʰʘʶʱʠʤ ʩʢʦʨʦʩʪʴ 
ʟʚʫʢʘ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʙʨʘʟʫʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʛʘʟʘ- ʦʪʦʰʝʜʰʘʷ ʫʜʘʨʥʘʷ ʚʦʣʥʘ, 
ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ ʚʧʝʨʝʜʠ ʬʨʘʛʤʝʥʪʘ ʥʘ 
ʨʘʩʩʪʦʷʥʠʠ ʧʦʨʷʜʢʘ ʦʜʥʦʡ ʜʝʩʷʪʦʡ ʭʘʨʘʢʪʝʨʥʦʛʦ 
ʨʘʟʤʝʨʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ʆʙʣʘʩʪʴ ʤʝʞʜʫ ʫʜʘʨʥʦʡ 
ʚʦʣʥʦʡ ʠ ʣʦʙʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʬʨʘʛʤʝʥʪʘ, ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʡ ʫʜʘʨʥʦʩʞʘʪʳʡ ʩʣʦʡ, ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʘ 
ʘʪʤʦʩʬʝʨʥʳʤ ʛʘʟʦʤ ʩ ʧʨʠʤʝʩʷʤʠ ʧʘʨʦʚ ʚʝʱʝʩʪʚʘ 
ʢʦʤʝʪʳ, ʩʞʘʪʳʤ ʜʦ ʜʘʚʣʝʥʠʡ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ 
ʘʪʤʦʩʬʝʨ ʠ ʥʘʛʨʝʪʳʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʧʦʨʷʜʢʘ 10000Ü 
ʂ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʯʪʠ ʧʦʣʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ 
ʥʘʙʝʛʘʶʱʝʛʦ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 
ʣʦʙʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʨʘʛʤʝʥʪʘ ʢʦʤʝʪʳ. 
ɼʚʠʞʝʥʠʝ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʢʦʚʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʢʦʤʧʘʢʪʥʦʛʦ ʬʨʘʛʤʝʥʪʘ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʩʢʦʨʦʩʪʠ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʠ ʢ  ʦʙʪʝʢʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʪʝʣʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʩʩʠʧʘʮʠʠ 
ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʷʟʢʦʛʦ ʛʘʟʘ, ʧʨʠʚʦʜʷʱʝʡ ʢ 
ʩʠʣʴʥʦʤʫ ʨʘʟʦʛʨʝʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʛʘʟʘ ʠ 
ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ɸʪʤʦʩʬʝʨʥʳʡ ʛʘʟ ʚ ʵʪʦʤ ʧʦʛʨʘʥʠʯʥʦʤ 
ʩʣʦʝ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʫʜʘʨʥʦʩʞʘʪʦʤ ʩʣʦʝ, ʥʘʯʥʝʪ 
ʩʚʝʪʠʪʴʩʷ, ʠʟʣʫʯʘʷ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʠ ʦʧʪʠʯʝʩʢʦʤ 
ʜʠʘʧʘʟʦʥʝ, ʘ ʤʘʪʝʨʠʘʣ ʪʚʝʨʜʦʛʦ ʬʨʘʛʤʝʥʪʘ- 
ʠʩʧʘʨʠʪʴʩʷ, ʂʦʣʠʯʝʩʪʚʦ ʫʥʦʩʠʤʦʡ ʧʨʠ ʵʪʦʤ ʤʘʩʩʳ 
ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʙʫʜʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ, ʪʘʢ ʢʘʢ 
ʩʢʦʨʦʩʪʴ ʬʨʦʥʪʘ ʠʩʧʘʨʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ 
ʦʪʥʦʰʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʚ ʧʦʛʨʘʥʠʯʥʦʤ  ʠ 
ʫʜʘʨʥʦʩʞʘʪʦʤ ʩʣʦʝ ʢ ʪʝʧʣʦʪʝ ʠʩʧʘʨʝʥʠʷ ʢʦʤʝʪʥʦʛʦ 
ʚʝʱʝʩʪʚʘ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʥʝ 
ʧʨʝʚʳʰʘʝʪ ʜʦʣʝʡ ʤ/ʩ . 
ʅʘ ʜʚʠʞʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʢʦʤʝʪʳ ʠ ʝʛʦ ʪʝʨʤʠʯʝʩʢʦʝ 
ʩʦʩʪʦʷʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ 
ʧʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝʥʠʷ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ 
ʧʨʦʷʚʣʷʪʴʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʚʠʜʝ çʦʪʢʦʣʦʚè 
ʚʝʱʝʩʪʚʘ ʬʨʘʛʤʝʥʪʘ, ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ 
(ʜʨʦʙʣʝʥʠʷ, ʧʣʘʚʣʝʥʠʷ ʠ ʠʩʧʘʨʝʥʠʷ ʢʦʤʝʪʥʦʛʦ 
ʚʝʱʝʩʪʚʘ), ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ 
ʯʘʩʪʝʡ ʬʨʘʛʤʝʥʪʘ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʪʷʛʠʚʘʶʱʠʭ 
ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʦʣ ʢʨʫʧʥʳʭ 
ʢʫʩʢʦʚ ʬʨʘʛʤʝʥʪʘ ʦʪ ʪʳʣʴʥʦʡ ʠ ʙʦʢʦʚʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʪʝʢʘʝʤʦʛʦ ʪʝʣʘ. ʇʦʤʠʤʦ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ 
ʬʨʘʛʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʜʝʬʦʨʤʘʮʠʷ ʢʘʢ ʮʝʣʦʛʦ. 
ʕʪʘ ʜʝʬʦʨʤʘʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 
ʜʘʚʣʝʥʠʷ ʚ ʫʜʘʨʥʦʩʞʘʪʦʤ ʩʣʦʝ. ʇʦʩʢʦʣʴʢʫ ʜʘʚʣʝʥʠʝ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʮʝʥʪʨʝ ʣʦʙʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
ʙʳʩʪʨʦ ʫʙʳʚʘʝʪ ʢ ʝʛʦ ʢʨʘʷʤ, ʪʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʦʩʫ ʨʘʟʜʨʦʙʣʝʥʥʦʛʦ 
ʚʝʱʝʩʪʚʘ, ʢ ʚʳʜʘʚʣʠʚʘʥʠʶ ʞʠʜʢʦʡ  ʠʣʠ 
ʛʘʟʦʦʙʨʘʟʥʦʡ ʬʘʟʳ ʥʘ ʧʝʨʠʬʝʨʠʶ ʣʦʙʦʚʦʡ ʯʘʩʪʠ ʠ ʢ 
ʧʦʩʣʝʜʫʶʱʝʤʫ ʝʝ ʫʥʦʩʫ ʥʘʙʝʛʘʶʱʠʤ ʧʦʪʦʢʦʤ, ʘ 
ʪʘʢʞʝ  ʢ ʧʣʘʩʪʠʯʝʩʢʦʤʫ ʨʘʩʪʝʢʘʥʠʶ ʬʨʘʛʤʝʥʪʘ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ ʥʘʧʨʘʚʣʝʥʠʶ 
ʜʚʠʞʝʥʠʷ ,ʠ , ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʢ ʨʘʟʜʝʣʝʥʠʶ ʝʛʦ ʥʘ 
ʨʷʜ ʦʪʜʝʣʴʥʳʭ ʦʩʢʦʣʢʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʮʝʩʩ 
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ʜʨʦʙʣʝʥʠʷ ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴʩʷ ʜʣʷ ʢʘʞʜʦʛʦ 
ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʦʛʦ ʦʩʢʦʣʢʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 
ʥʘʧʨʷʞʝʥʠʷʤ, ʧʨʝʚʳʰʘʶʱʠʤ ʧʨʦʯʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʢʦʤʝʪʳ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ 
ʨʘʟʜʨʦʙʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʢʦʤʝʪʳ ʫʞʝ ʥʝ ʦʙʪʝʢʘʝʪʩʷ 
ʥʘʙʝʛʘʶʱʠʤ ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ: 
ʢʘʞʜʳʡ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʡ ʦʩʢʦʣʦʢ  ʦʙʪʝʢʘʝʪʩʷ 
ʦʪʜʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʣʫʯʘʷ ʢʦʤʧʘʢʪʥʦʛʦ ʬʨʘʛʤʝʥʪʘ : 
ʨʘʟʜʨʦʙʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʩʠʣʴʥʝʝ ʪʦʨʤʦʟʠʪʴʩʷ. 
ʈʘʩʩʳʧʘʥʠʝ ʬʨʘʛʤʝʥʪʘ ʚʳʟʳʚʘʝʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʩʠʣʫ ʨʝʟʢʦʛʦ 
ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʨʘʛʤʝʥʪʘ ʠ 
ʧʝʨʝʭʦʜʘ ʚʝʱʝʩʪʚʘ ʠʟ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ, 
ʠʤʝʶʱʝʝ ʪʝʤʧʝʨʘʪʫʨʫ, ʜʘʚʣʝʥʠʝ ʠ ʧʣʦʪʥʦʩʪʴ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 
ʟʥʘʯʝʥʠʝ ʚ ʦʢʨʫʞʘʶʱʝʡ ʥʝʚʦʟʤʫʱʝʥʥʦʡ ʘʪʤʦʩʬʝʨʝ. 
ʊʘʢʦʝ ʦʙʣʘʢʦ ʥʘʯʠʥʘʝʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʰʠʨʷʪʴʩʷ, 
ʧʨʦʜʦʣʞʘʷ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʴʩʷ ʚʥʠʟ. 
ʇʦʜʦʙʥʳʡ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʡ ʧʨʦʮʝʩʩ 
ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʣʘʢʘ ʠ ʝʛʦ 
ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 
ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʟʨʳʚ . 
 ʂʘʨʪʠʥʘ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʝʯʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 
ʧʦʩʣʝ ʚʟʨʳʚʘ ʢʦʤʝʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 
ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʏʝʨʝʟ ʢʦʨʦʪʢʠʡ 
ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʚʟʨʳʚʘ (ʜʝʩʷʪʳʝ ʜʦʣʠ 
ʩʝʢʫʥʜʳ) ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʬʨʘʛʤʝʥʪʘ 
ʩʦʙʠʨʘʝʪʩʷ ʚ ʯʘʰʝʦʙʨʘʟʥʦʤ ʩʣʦʝ ʨʘʜʠʫʩʘ   ~ 3 ʢʤ  ʠ 
ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 1 ʢʤ. ʩ ʦʙʨʘʱʝʥʥʳʤʠ ʚʚʝʨʭ ʢʨʘʷʤʠ 
ʯʘʰʠ. ʌʦʨʤʫ, ʢʦʪʦʨʫʶ ʧʨʠʥʠʤʘʝʪ ʚʝʱʝʩʪʚʦ ʢʦʤʝʪʳ, 
ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʝʨʝʜʥʠʡ ʬʨʦʥʪ ʦʙʣʘʢʘ 
ʠʩʧʳʪʳʚʘʝʪ ʩʠʣʴʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ 
ʧʣʦʪʥʳʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ, ʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ 
ʢʦʤʝʪʳ ʧʨʦʜʦʣʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʩ 
ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ, ʯʝʤ ʧʝʨʝʜʥʠʡ ʬʨʦʥʪ. 
ʄʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʭʦʜʠʪʩʷ ʚ ʫʜʘʨʥʦʤ ʩʣʦʝ 
ʤʝʞʜʫ ʛʦʣʦʚʥʦʡ ʫʜʘʨʥʦʡ ʚʦʣʥʦʡ ʠ ʤʝʪʝʦʨʠʪʥʳʤ 
ʦʙʣʘʢʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 20000 Ü ʂ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʪʦʢʝ 
ɡʤʘʭ = 42 ʢʤ/ʩ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʛʘʟʘ ʥʘ ʧʝʨʠʬʝʨʠʠ 
ʦʙʣʘʢʘ ʫʞʝ ʥʘʯʠʥʘʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʚʚʝʨʭ, ʥʦ 
ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʨʦʜʦʣʞʘʝʪ ʜʚʠʞʝʥʠʝ ʚʥʠʟ.  
ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʦʙʣʘʢʦʤ ʦʙʨʘʟʫʝʪʩʷ ʦʙʣʘʩʪʴ 
ʨʘʟʨʷʞʝʥʠʷ, ʢʫʜʘ ʫʩʪʨʝʤʣʷʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʡ ʛʘʟ. ɺ 
ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʦʙʣʘʢʘ, ʛʘʟ, 
ʚʪʝʢʘʶʱʠʡ ʚ ʦʙʣʘʩʪʴ ʨʘʟʨʝʞʝʥʠʷ, ʠʩʧʳʪʳʚʘʝʪ 
ʪʦʨʤʦʞʝʥʠʝ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʦʙʨʘʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʩʢʘʯʢʘ ʫʧʣʦʪʥʝʥʠʷ. ɿʘ 
ʚʨʝʤʷ ʧʦʨʷʜʢʘ ʦʜʥʦʡ ʩʝʢʫʥʜʳ ʦʙʣʘʢʦ ʛʘʟʘ, 
ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʠʟ ʚʝʱʝʩʪʚʘ ʢʦʤʝʪʳ, ʩʫʱʝʩʪʚʝʥʥʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʨʘʟʤʝʨʘ R ~ 7 ʢʤ , ʠʥʪʝʥʩʠʚʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʧʨʠ ʵʪʦʤ ʩ ʥʘʙʝʛʘʶʱʠʤ ʧʦʪʦʢʦʤ  
ʘʪʤʦʩʬʝʨʥʦʛʦ ʛʘʟʘ. ɼʣʷ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 
ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʠʩʷʯʝʛʦ ʩʢʘʯʢʘ ʫʧʣʦʪʥʝʥʠʷ 
ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʦʙʣʘʢʘ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʪʦʨʤʦʞʝʥʠʝ ʣʦʙʦʚʦʡ ʯʘʩʪʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʝʯʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 
ʩʢʦʨʦʩʪʠ ʚ ʧʦʪʦʢʝ ʨʘʚʥʘ  ɡʤʘʭ = 38 ʢʤ/ʩ.  ɼʣʷ ʪʝʯʝʥʠʷ 
ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʩʠʣʴʥʦʛʦ ʚʠʭʨʷ ʩ ʮʝʥʪʨʦʤ ʦʢʦʣʦ 5 ʢʤ. ʦʪ ʦʩʠ 
ʩʠʤʤʝʪʨʠʠ. ɺ ʦʙʣʘʩʪʴ ʚʠʭʨʝʚʦʛʦ ʪʝʯʝʥʠʷ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʟʘʭʚʘʪʳʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʚʝʱʝʩʪʚʘ ʬʨʘʛʤʝʥʪʘ ʢʦʤʝʪʳ ʠ ʦʢʨʫʞʘʶʱʝʛʦ 
ʚʝʱʝʩʪʚʘ. 
ʉʣʝʜʫʶʱʘʷ ʩʪʘʜʠʷ ʜʚʠʞʝʥʠʷ ʢʦʤʝʪʥʦʛʦ ʦʙʣʘʢʘ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʛʦ ʚʩʧʣʳʪʠʝʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʘʨʭʠʤʝʜʦʚʦʡ ʩʠʣʳ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʘʷ 
ʢʘʨʪʠʥʘ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, 
ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʯʝʪʣʠʚʦ 
ʚʳʨʘʞʝʥʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʪʝʯʝʥʠʷ. ʅʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ 
ʚʩʧʣʳʚʘʥʠʷ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ ʩʪʘʥʦʚʠʪʴʩʷ 
ʩʫʱʝʩʪʚʝʥʥʳʤ ʪʫʨʙʫʣʝʥʪʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʨʤʦʞʝʥʠʝ ʠ ʚʟʨʳʚ ʬʨʘʛʤʝʥʪʘ 
ʢʦʤʝʪʳ ʚ ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ ʥʘ ʚʳʩʦʪʘʭ 
ʪʨʦʧʦʩʬʝʨʳ ʅ ~ -200 Ñ 25 ʢʤ  ( ʨh ~ 10 Ñ 01 ʙʘʨ) 
ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʙʣʘʢʘ ʠ ʝʛʦ ʙʳʩʪʨʦʤʫ 
ʧʦʜʲʝʤʫ ʟʘ ʩʯʝʪ ʘʨʭʠʤʝʜʦʚʦʡ ʩʠʣʳ ʜʦ ʚʳʩʦʪ 
ʤʝʟʦʩʬʝʨʳ  ʅ ~ 250 ʢʤ  ( ʨh ~ 1,6Ā10-5 ʙʘʨ)  ʥʘʜ 
ʫʩʣʦʚʥʦʡ ʛʨʘʥʠʮʝʡ ʩ ʘʪʤʦʩʬʝʨʳ ʧʣʘʥʝʪʳ ʩ 
ʜʘʚʣʝʥʠʝʤ  ʚ 1 ʘʪʤ., ʛʜʝ ʦʥʦ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 
ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʚʟʨʳʚʘ, ʢʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʨʘʱʝʥʠʷ ʖʧʠʪʝʨʘ, ʤʝʩʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʬʨʘʛʤʝʥʪʘ ʩ ʘʪʤʦʩʬʝʨʦʡ ʩʪʘʥʦʚʠʪʴʩʷ ʜʦʩʪʫʧʥʳʤ 
ʥʘʟʝʤʥʳʤ ʥʘʙʣʶʜʘʪʝʣʷʤ, ʦʙʣʘʢʦ ʚʟʨʳʚʘ 
ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ ʜʠʩʢʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʜʠʘʤʝʪʨʦʤ 
ʧʦʨʷʜʢʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʠ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 
ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ. 
ʇʝʨʝʩʝʢʘʷ ʪʨʦʧʦʩʬʝʨʫ, ʦʙʣʘʢʦ ʚʟʨʳʚʘ ʧʨʦʭʦʜʠʪ ʩʣʦʡ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʣʘʢʦʚ (ʅ ~ 0 õ 40 ʢʤ ),  ʚ ʢʦʪʦʨʦʤ ç 
ʚʳʞʠʛʘʝʪè ʜʳʨʢʫ, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʚʥʫʪʨʠ 
ʦʙʣʘʢʘ ʩʦʩʪʘʚʣʷʝʪ, ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʊ   ~ 1000 Ü ʂ 
ɿʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʦʙʨʘʟʦʚʘʥʠʷ çʧʫʩʪʦʪʳè ʚ çʚʳʞʞʝʥʦʡè ʜʳʨʢʝ 
ʛʝʥʝʨʠʨʫʶʪʩʷ ʤʦʱʥʳʝ ʚʠʭʨʠ ʩ ʩʠʣʴʥʳʤ 
ʟʘʢʨʫʯʠʚʘʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ ʤʝʩʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʨʘʛʤʝʥʪʘ ʷʜʨʘ 
ʢʦʤʝʪʳ ʩ ʘʪʤʦʩʬʝʨʦʡ ʖʧʠʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, 
ʧʦ ʜʘʥʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʛʠʛʘʥʪʩʢʫʶ 
ʚʦʨʦʥʢʫ, ʚ ʢʦʪʦʨʦʡ ʘʪʤʦʩʬʝʨʥʦʝ ʚʝʱʝʩʪʚʦ ʜʚʠʞʝʪʩʷ 
ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ.  
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������ �b�x�g�y������ �i�h�d�j�u�l�b�_�� �E�m�g�h�c�� ���N� �� �������������� �a�\�_�a�^�u��
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�K�h�e�g�p�_ ʜʚʠʞʝʪʩʷ ʧʦ ʩʦʟʚʝʟʜʠʶ ʊʝʣʴʮʘ ʜʦ 20 ʠʶʥʷ, 
ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʟʚʝʟʜʠʝ ɹʣʠʟʥʝʮʦʚ ʠ ʦʩʪʘʝʪʩʷ 
ʚ ʥʝʤ ʜʦ ʢʦʥʮʘ ʤʝʩʷʮʘ. ʉʢʣʦʥʝʥʠʝ ʜʥʝʚʥʦʛʦ ʩʚʝʪʠʣʘ 
ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʝʪ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 17 ʯʘʩʦʚ 11 ʤʠʥʫʪ ʚ ʥʘʯʘʣʝ ʤʝʩʷʮʘ 
ʜʦ 17 ʯʘʩʦʚ 32 ʤʠʥʫʪ ʚ ʜʝʥʴ ʩʦʣʥʮʝʩʪʦʷʥʠʷ 21 ʠʶʥʷ. 
ʉʦʣʥʮʝ ʚ ʵʪʦʪ ʜʝʥʴ ʢʘʢ ʙʳ ʟʘʤʠʨʘʝʪ ʚ ʚʝʨʭʥʝʡ ʪʦʯʢʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʢʣʦʥʝʥʠʷ (+23,5 ʛʨʘʜʫʩʘ), ʘ ʟʘʪʝʤ 
ʥʘʯʠʥʘʝʪ ʦʧʫʩʢʘʪʴʩʷ ʢ ʶʛʫ. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʥʷ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʰʠʨʦʪʳ 
ʄʦʩʢʚʳ, ʛʜʝ ʧʦʣʫʜʝʥʥʘʷ ʚʳʩʦʪʘ ʉʦʣʥʮʘ ʚ ʪʝʯʝʥʠʝ 
ʤʝʩʷʮʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʦʢʦʣʦ 57 ʛʨʘʜʫʩʦʚ. ʅʘ 
ʰʠʨʦʪʝ ʉ._ʇʝʪʝʨʙʫʨʛʘ ʥʘʩʪʫʧʘʶʪ ʙʝʣʳʝ ʥʦʯʠ, ʘ 
ʩʝʚʝʨʥʝʝ 66 ʰʠʨʦʪʳ ʥʘʩʪʫʧʘʝʪ ʧʦʣʷʨʥʳʡ ʜʝʥʴ. 
ɼʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 
ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ ʦʩʪʘʶʪʩʷ ʣʠʰʴ ʚ ʶʞʥʳʭ ʰʠʨʦʪʘʭ 
ʩʪʨʘʥʳ. ɼʣʷ ʩʨʝʜʥʠʭ ʰʠʨʦʪ ʛʣʫʙʦʢʦʝ ʟʚʝʟʜʥʦʝ ʥʝʙʦ 
ʦʪʢʨʦʝʪʩʷ ʣʠʰʴ ʢ ʢʦʥʮʫ ʠʶʣʷ. ɼʣʷ ʥʘʙʣʶʜʝʥʠʡ 
ʉʦʣʥʮʘ ʠʶʥʴ - ʩʘʤʳʡ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʝʨʠʦʜ ʚ ʛʦʜʫ. 
ʅʘʙʣʶʜʝʥʠʷ ʧʷʪʝʥ ʠ ʜʨʫʛʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʝʚʥʦʛʦ ʩʚʝʪʠʣʘ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ 
ʪʝʣʝʩʢʦʧ ʠʣʠ ʙʠʥʦʢʣʴ ʠ ʜʘʞʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ 
ʛʣʘʟʦʤ (ʝʩʣʠ ʧʷʪʥʘ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ). �G�h���g�m�`�g�h��
�i�h�f�g�b�l�v���� �q�l�h�� �\�b�a�m�Z�e�v�g�h�_�� �b�a�m�q�_�g�b�_�� �K�h�e�g�p�Z�� �\��
�l�_�e�_�k�d�h�i�� �b�e�b�� �^�j�m�]�b�_�� �h�i�l�b�q�_�k�d�b�_�� �i�j�b�[�h�j�u�� �g�m�`�g�h��
�i�j�h�\�h�^�b�l�v�� �h�[�y�a�Z�l�_�e�v�g�h�� ���������� �k�� �i�j�b�f�_�g�_�g�b�_�f��
�k�h�e�g�_�q�g�h�]�h�� �n�b�e�v�l�j�Z (ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 
ʥʘʙʣʶʜʝʥʠʶ ʉʦʣʥʮʘ ʠʤʝʶʪʩʷ ʚ ʞʫʨʥʘʣʝ 
çʅʝʙʦʩʚʦʜè http://astronet.ru/db/msg/1222232). 
��
�E�m�g�Z�� �g�Z�q�g�_�l�� �^�\�b�`�_�g�b�_ ʧʦ ʥʝʙʫ ʠʶʥʷ ʚ ʩʦʟʚʝʟʜʠʠ 
ʂʦʟʝʨʦʛʘ ʣʝʚʝʝ ʉʘʪʫʨʥʘ ʧʨʠ ʬʘʟʝ 0,63-. ɺ ʧʝʨʚʳʡ 
ʜʝʥʴ ʣʝʪʘ ʥʦʯʥʦʝ ʩʚʝʪʠʣʦ ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ 
ɺʦʜʦʣʝʷ, ʛʜʝ ʧʨʦʡʜʝʪ ʶʞʥʝʝ ʖʧʠʪʝʨʘ ʧʨʠ ʬʘʟʝ 0,6-. 
2 ʠʶʥʷ ʚ ʵʪʦʤ ʩʦʟʚʝʟʜʠʠ ʃʫʥʘ ʧʨʠʤʝʪ ʬʘʟʫ 
ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ, ʘ 3 ʠʶʥʷ ʧʨʦʡʜʝʪ ʶʞʥʝʝ 
ʅʝʧʪʫʥʘ ʧʨʠ ʬʘʟʝ 0,43-. ʉʥʠʟʠʚ ʬʘʟʫ ʜʦ 0,38- 
ʣʫʥʥʳʡ ʩʝʨʧ ʜʦʩʪʠʛʥʝʪ ʩʦʟʚʝʟʜʠʷ ʈʳʙ, ʘ 4 ʠʶʥʷ ʧʨʠ 
ʬʘʟʝ 0,32- ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʂʠʪʘ. ɿʘʜʝʨʞʘʚʰʠʩʴ 
ʟʜʝʩʴ ʜʦ 5 ʠʶʥʷ ʠ ʫʤʝʥʴʰʠʚ ʬʘʟʫ ʜʦ 0,22-, ʃʫʥʘ 
ʩʥʦʚʘ ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʈʳʙ, ʛʜʝ ʧʨʦʙʫʜʝʪ ʜʦ 6 
ʠʶʥʷ. ɺ ʵʪʦʪ ʜʝʥʴ ʪʦʥʢʠʡ ʣʫʥʥʳʡ ʩʝʨʧ (ʌ= 0,14-) 
ʝʱʝ ʨʘʟ ʧʦʩʝʪʠʪ ʩʦʟʚʝʟʜʠʝ ʂʠʪʘ, ʘ ʧʨʠ ʬʘʟʝ 0,11- 
ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʆʚʥʘ. 7 ʠʶʥʷ ʃʫʥʘ ʧʨʠ ʬʘʟʝ 
0,09- ʧʨʦʡʜʝʪ ʶʞʥʝʝ ʋʨʘʥʘ ʠ ʫʩʪʨʝʤʠʪʩʷ ʢ 
ʩʦʟʚʝʟʜʠʶ ʊʝʣʴʮʘ, ʚ ʢʦʪʦʨʦʝ ʚʦʡʜʝʪ ʫʞʝ 8 ʠʶʥʷ ʧʨʠ 
ʬʘʟʝ 0,05-. ɺ ʵʪʦʪ ʜʝʥʴ ʪʘʶʱʠʡ ʣʫʥʥʳʡ ʩʝʨʧ (ʌ= 
0,02-)  ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʙʣʠʟ ʨʘʩʩʝʷʥʥʦʛʦ 
ʟʚʝʟʜʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʇʣʝʷʜʳ, ʘ 9 ʠʶʥʷ ʃʫʥʘ 
ʩʙʣʠʟʠʪʩʷ ʩ ɻʠʘʜʘʤʠ. 10 ʠʶʥʷ ʥʘʩʪʫʧʠʪ ʥʦʚʦʣʫʥʠʝ ʠ 
ʧʨʦʠʟʦʡʜʝʪ ʢʦʣʴʮʝʦʙʨʘʟʥʦʝ ʩʦʣʥʝʯʥʦʝ ʟʘʪʤʝʥʠʝ ʩ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʘʟʦʡ 0,944 (ʚʠʜʠʤʦʩʪʴ ʥʘ ɼʘʣʴʥʝʤ 
ɺʦʩʪʦʢʝ). ʏʘʩʪʥʳʝ ʬʘʟʳ ʵʪʦʛʦ ʟʘʪʤʝʥʠʷ ʤʦʞʥʦ ʙʫʜʝʪ 
ʥʘʙʣʶʜʘʪʴ ʧʦʯʪʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʉʅɻ. 
11 ʠʶʥʷ ʤʦʣʦʜʦʡ ʤʝʩʷʮ ʜʦʩʪʠʛʥʝʪ ʩʦʟʚʝʟʜʠʷ 
ɹʣʠʟʥʝʮʦʚ ʧʨʠ ʬʘʟʝ 0,01+ ʠ ʧʨʦʙʫʜʝʪ ʟʜʝʩʴ ʜʦ 13 
ʠʶʥʷ, 12 ʠʶʥʷ ʧʨʦʡʜʷ ʩʝʚʝʨʥʝʝ ɺʝʥʝʨʳ ʧʨʠ ʬʘʟʝ 
0,03+. 13 ʠʶʥʷ ʤʦʣʦʜʦʡ ʤʝʩʷʮ ʧʝʨʝʩʝʯʝʪ ʛʨʘʥʠʮʫ 
ʩʦʟʚʝʟʜʠʷ ʈʘʢʘ, ʛʜʝ ʧʨʦʡʜʝʪ ʩʝʚʝʨʥʝʝ ʄʘʨʩʘ  ʧʨʠ 
ʬʘʟʝ 0,11+. 14 ʠʶʥʷ ʃʫʥʘ (ʌ= 0,14+) ʧʨʦʡʜʝʪ 
ʩʝʚʝʨʥʝʝ ʨʘʩʩʝʷʥʥʦʛʦ ʟʚʝʟʜʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʗʩʣʠ 
(ʄ44), ʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ 
ʃʴʚʘ, ʫʚʝʣʠʯʠʚ ʬʘʟʫ ʜʦ ʌ= 0,2+. 16 ʠʶʥʷ ʃʫʥʘ (ʌ= 
0,29+) ʧʨʦʡʜʝʪ ʩʝʚʝʨʥʝʝ ʈʝʛʫʣʘ, ʘ ʟʘʪʝʤ ʫʩʪʨʝʤʠʪʩʷ 
ʢ ʩʦʟʚʝʟʜʠʶ ɼʝʚʳ, ʚ ʢʦʪʦʨʦʝ ʚʦʡʜʝʪ 17 ʠʶʥʷ ʧʨʠ 
ʬʘʟʝ 0,46+. ɿʜʝʩʴ 18 ʠʶʥʷ ʃʫʥʘ ʧʨʠʤʝʪ ʬʘʟʫ ʧʝʨʚʦʡ 
ʯʝʪʚʝʨʪʠ, ʘ 20 ʠʶʥʷ (ʌ= 0,7+) ʧʨʦʡʜʝʪ ʩʝʚʝʨʥʝʝ 
ʉʧʠʢʠ, ʫʩʪʨʝʤʠʚʰʠʩʴ ʢ ʩʦʟʚʝʟʜʠʶ ɺʝʩʦʚ, ʚ ʢʦʪʦʨʦʝ 
ʚʦʡʜʝʪ 21 ʠʶʥʷ ʧʨʠ ʬʘʟʝ 0,8+. 22 ʠʶʥʷ ʧʦʯʪʠ ʧʦʣʥʘʷ 
ʃʫʥʘ ʚʦʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʉʢʦʨʧʠʦʥʘ ʧʨʠ ʬʘʟʝ 0,94+, 
ʘ 23 ʠʶʥʷ ʧʨʠ ʬʘʟʝ 0,96+ ʚʩʪʫʧʠʪ ʚ ʩʦʟʚʝʟʜʠʝ 
ɿʤʝʝʥʦʩʮʘ. 24 ʠʶʥʷ ʷʨʢʠʡ ʣʫʥʥʳʡ ʜʠʩʢ ʧʝʨʝʡʜʝʪ ʚ 
ʩʦʟʚʝʟʜʠʝ ʉʪʨʝʣʴʮʘ ʠ ʧʨʠʤʝʪ ʟʜʝʩʴ ʬʘʟʫ 
ʧʦʣʥʦʣʫʥʠʷ. ɺ ʵʪʦʤ ʩʦʟʚʝʟʜʠʠ ʃʫʥʘ ʧʨʦʙʫʜʝʪ ʜʦ 26 
ʠʶʥʷ, ʢʦʛʜʘ ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ʂʦʟʝʨʦʛʘ ʧʨʠ ʬʘʟʝ 
0,96-. ɿʜʝʩʴ ʥʦʯʥʦʝ ʩʚʝʪʠʣʦ (ʌ= 0,9-) 27 ʠʶʥʷ 
ʧʨʦʡʜʝʪ ʶʞʥʝʝ ʉʘʪʫʨʥʘ, ʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ 
ʧʝʨʝʡʜʝʪ ʚ ʩʦʟʚʝʟʜʠʝ ɺʦʜʦʣʝʷ ʧʨʠ ʬʘʟʝ 0,83-, ʘ ʟʘʪʝʤ 
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(ʌ= 0,8-) ʧʨʦʡʜʝʪ ʶʞʥʝʝ ʖʧʠʪʝʨʘ. ɺ ʩʦʟʚʝʟʜʠʠ 
ɺʦʜʦʣʝʷ ʃʫʥʘ 30 ʠʶʥʷ ʧʨʠ ʬʘʟʝ 0,65- ʚʪʦʨʦʡ ʨʘʟ ʟʘ 
ʤʝʩʷʮ ʧʨʦʡʜʝʪ ʶʞʥʝʝ ʅʝʧʪʫʥʘ, ʘ ʟʘʢʦʥʯʠʪ ʩʚʦʡ ʧʫʪʴ 
ʧʦ ʥʝʙʫ ʠʶʥʷ ʫʞʝ ʚ ʩʦʟʚʝʟʜʠʠ ʈʳʙ ʧʨʠ ʬʘʟʝ 0,59-. 
��
�;�h�e�v�r�b�_�� �i�e�Z�g�_�l�u�� �K�h�e�g�_�q�g�h�c�� �k�b�k�l�_�f�u. 
�F�_�j�d�m�j�b�c ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦʧʷʪʥʦ (22 ʠʶʥʷ ʤʝʥʷʷ 
ʜʚʠʞʝʥʠʝ ʥʘ ʧʨʷʤʦʝ) ʧʦ ʩʦʟʚʝʟʜʠʶ ʊʝʣʴʮʘ, 11 ʠʶʥʷ 
ʜʦʩʪʠʛʘʷ ʥʠʞʥʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʉʦʣʥʮʝʤ. ʕʪʦ 
ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʣʘʥʝʪʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʚʝʯʝʨʥʝʤ ʥʝʙʝ, ʥʦ ʚʠʜʥʘ ʪʦʣʴʢʦ ʧʝʨʚʫʶ ʥʝʜʝʣʶ 
ʤʝʩʷʮʘ. ʇʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ ʄʝʨʢʫʨʠʡ ʧʝʨʝʭʦʜʠʪ ʥʘ 
ʫʪʨʝʥʥʝʝ ʥʝʙʦ, ʢ ʢʦʥʮʫ ʤʝʩʷʮʘ ʫʜʘʣʷʷʩʴ ʦʪ ʉʦʣʥʮʘ 
ʜʦ 21 ʛʨʘʜʫʩʘ. ɺʠʜʠʤʳʡ ʜʠʘʤʝʪʨ ʄʝʨʢʫʨʠʷ ʧʝʨʚʫʶ 
ʧʦʣʦʚʠʥʫ ʤʝʩʷʮʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12 ʫʛʣʦʚʳʭ 
ʩʝʢʫʥʜ, ʘ ʢ ʢʦʥʮʫ ʤʝʩʷʮʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 9 ʩʝʢʫʥʜ 
ʜʫʛʠ. ɹʣʝʩʢ ʙʳʩʪʨʦʡ ʧʣʘʥʝʪʳ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 3m ʜʦ 
6m ʢ ʩʦʝʜʠʥʝʥʠʶ ʩ ʉʦʣʥʮʝʤ, ʘ ʟʘʪʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʜʦ +1m ʢ ʢʦʥʮʫ ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ. ʌʘʟʘ 
ʄʝʨʢʫʨʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,1 ʜʦ 0,25. ʕʪʦ ʦʟʥʘʯʘʝʪ, 
ʯʪʦ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʚ ʪʝʣʝʩʢʦʧ ʄʝʨʢʫʨʠʡ ʙʫʜʝʪ 
ʠʤʝʪʴ ʚʠʜ ʪʦʥʢʦʛʦ ʩʝʨʧʘ.  
��
�<�_�g�_�j�Z ʜʚʠʞʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʉʦʣʥʮʝʤ 
ʧʦ ʩʦʟʚʝʟʜʠʶ ʊʝʣʴʮʘ, 2 ʠʶʥʷ ʧʝʨʝʭʦʜʷ ʚ ʩʦʟʚʝʟʜʠʝ 
ɹʣʠʟʥʝʮʦʚ, ʘ 21 ʠʶʥʷ - ʚ ʩʦʟʚʝʟʜʠʝ ʈʘʢʘ. ʇʣʘʥʝʪʘ 
ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʝʯʝʨʥʝʤ ʥʝʙʝ, ʫʚʝʣʠʯʠʚʘʷ ʫʛʣʦʚʦʝ 
ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʚʝʪʠʣʘ ʦʪ 17 ʜʦ 25 
ʛʨʘʜʫʩʦʚ. ɺʠʜʠʤʳʡ ʜʠʘʤʝʪʨ ɺʝʥʝʨʳ ʩʦʩʪʘʚʣʷʝʪ 
ʦʢʦʣʦ 11ò, ʘ ʬʘʟʘ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 0,95 ʜʦ 0,9 ʧʨʠ 
ʙʣʝʩʢʝ ʦʢʦʣʦ -4m. 12 ʠʶʥʷ ʙʣʠʟ ɺʝʥʝʨʳ ʧʨʦʡʜʝʪ 
ʃʫʥʘ. ɺ ʪʝʣʝʩʢʦʧ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʷʨʢʠʡ 
ʜʠʩʢ ʙʝʟ ʜʝʪʘʣʝʡ. 
��
�F�Z�j�k ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʩʦʟʚʝʟʜʠʶ ɹʣʠʟʥʝʮʦʚ (8 
ʠʶʥʷ ʧʝʨʝʭʦʜʷ ʚ ʩʦʟʚʝʟʜʠʝ ʈʘʢʘ) ʚ ʦʜʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʉʦʣʥʮʝʤ. ʇʣʘʥʝʪʘ ʚʠʜʥʘ ʥʘ ʬʦʥʝ 
ʚʝʯʝʨʥʝʡ ʟʘʨʠ. ɹʣʝʩʢ ʄʘʨʩʘ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʤʝʩʷʮ ʦʪ 
+1,7m ʜʦ +1,8m. ɺʠʜʠʤʳʡ ʜʠʘʤʝʪʨ ʟʘʛʘʜʦʯʥʦʡ 
ʧʣʘʥʝʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4 ʩʝʢʫʥʜ ʜʫʛʠ. ɺ ʪʝʣʝʩʢʦʧ 
ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʦʭʦʪʥʳʡ ʜʠʩʢ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ 
ʜʝʪʘʣʝʡ.  
��
�X�i�b�l�_�j��ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʩʦʟʚʝʟʜʠʶ ɺʦʜʦʣʝʷ ʚ 
ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʉʦʣʥʮʝʤ ʜʦ 21 ʠʶʥʷ, ʢʦʛʜʘ 
ʜʦʩʪʠʛʘʝʪ ʩʪʦʷʥʠʷ ʠ ʤʝʥʷʝʪ ʜʚʠʞʝʥʠʝ ʥʘ ʧʦʧʷʪʥʦʝ. 
ɻʘʟʦʚʳʡ ʛʠʛʘʥʪ ʠʤʝʝʪ ʥʦʯʥʫʶ ʠ ʫʪʨʝʥʥʶʶ 
ʚʠʜʠʤʦʩʪʴ, ʠ ʚʠʜʝʥ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. 
ʋʛʣʦʚʦʡ ʜʠʘʤʝʪʨ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʧʣʘʥʝʪʳ 
ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 41ò ʜʦ 45ò ʧʨʠ 
ʙʣʝʩʢʝ ʦʢʦʣʦ -2,4m. ɼʠʩʢ ʧʣʘʥʝʪʳ ʨʘʟʣʠʯʠʤ ʜʘʞʝ ʚ 
ʙʠʥʦʢʣʴ, ʘ ʚ ʥʝʙʦʣʴʰʦʡ ʪʝʣʝʩʢʦʧ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʖʧʠʪʝʨʘ ʚʠʜʥʳ ʧʦʣʦʩʳ ʠ ʜʨʫʛʠʝ ʜʝʪʘʣʠ. ʏʝʪʳʨʝ 
ʙʦʣʴʰʠʭ ʩʧʫʪʥʠʢʘ ʚʠʜʥʳ ʫʞʝ ʚ ʙʠʥʦʢʣʴ, ʘ ʚ 
ʪʝʣʝʩʢʦʧ ʚ ʫʩʣʦʚʠʷʭ ʭʦʨʦʰʝʡ ʚʠʜʠʤʦʩʪʠ ʤʦʞʥʦ 
ʥʘʙʣʶʜʘʪʴ ʪʝʥʠ ʦʪ ʩʧʫʪʥʠʢʦʚ ʥʘ ʜʠʩʢʝ ʧʣʘʥʝʪʳ, ʘ 
ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʧʫʪʥʠʢʦʚ. 
��
�K�Z�l�m�j�g ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦʧʷʪʥʦ ʧʦ ʩʦʟʚʝʟʜʠʶ 
ʂʦʟʝʨʦʛʘ. ʆʢʦʣʴʮʦʚʘʥʥʘʷ ʧʣʘʥʝʪʘ ʠʤʝʝʪ ʥʦʯʥʫʶ ʠ 
ʫʪʨʝʥʥʶʶ ʚʠʜʠʤʦʩʪʴ, ʠ ʚʠʜʥʘ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ 
ʶʞʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɹʣʝʩʢ ʧʣʘʥʝʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 
+0,5m ʧʨʠ ʚʠʜʠʤʦʤ ʜʠʘʤʝʪʨʝ ʦʢʦʣʦ 18ò. ɺ 
ʥʝʙʦʣʴʰʦʡ ʪʝʣʝʩʢʦʧ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʢʦʣʴʮʦ ʠ 
ʩʧʫʪʥʠʢ ʊʠʪʘʥ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʥʘʠʙʦʣʝʝ ʷʨʢʠʝ 
ʩʧʫʪʥʠʢʠ. ɺʠʜʠʤʳʡ ʥʘʢʣʦʥ ʢʦʣʝʮ ʉʘʪʫʨʥʘ 
ʩʦʩʪʘʚʣʷʝʪ 17 ʛʨʘʜʫʩʦʚ. 
��
�M�j�Z�g (6m, 3,5ò) ʠʤʝʝʪ ʧʨʷʤʦʝ ʜʚʠʞʝʥʠʝ, 
ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʩʦʟʚʝʟʜʠʶ ʆʚʥʘ ʶʞʥʝʝ ʟʚʝʟʜʳ 
ʘʣʴʬʘ ʵʪʦʛʦ ʩʦʟʚʝʟʜʠʷ. ʇʣʘʥʝʪʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʪʨʝʥʥʝʤ ʥʝʙʝ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʧʨʠ ʧʦʤʦʱʠ 
ʙʠʥʦʢʣʷ. ʈʘʟʛʣʷʜʝʪʴ ʜʠʩʢ ʋʨʘʥʘ ʧʦʤʦʞʝʪ ʪʝʣʝʩʢʦʧ 
ʦʪ 80 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʙʦʣʝʝ 80 ʢʨʘʪ ʠ 
ʧʨʦʟʨʘʯʥʦʝ ʥʝʙʦ. ʅʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʧʣʘʥʝʪʫ 
ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʧʝʨʠʦʜʳ ʥʦʚʦʣʫʥʠʡ (ʣʫʯʰʝ 
ʦʢʦʣʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ) ʥʘ ʪʝʤʥʦʤ ʯʠʩʪʦʤ ʥʝʙʝ. 
ɹʣʝʩʢ ʩʧʫʪʥʠʢʦʚ ʋʨʘʥʘ ʩʣʘʙʝʝ 13m. 
��
�G�_�i�l�m�g (8m, 2,4ò) ʜʚʠʞʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 
ʉʦʣʥʮʝʤ ʧʦ ʩʦʟʚʝʟʜʠʶ ɺʦʜʦʣʝʷ ʣʝʚʝʝ ʟʚʝʟʜʳ ʬʠ Aqr 
(4,2m). ʇʣʘʥʝʪʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʪʨʝʥʥʝʤ ʥʝʙʝ. ɼʣʷ 
ʧʦʠʩʢʦʚ ʩʘʤʦʡ ʜʘʣʝʢʦʡ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ 
ʧʦʥʘʜʦʙʠʪʩʷ ʙʠʥʦʢʣʴ ʠ ʟʚʝʟʜʥʳʝ ʢʘʨʪʳ ʚ 
ɸʩʪʨʦʥʦʤʠʯʝʩʢʦʤ ʢʘʣʝʥʜʘʨʝ ʥʘ 2021 ʛʦʜ, ʘ ʜʠʩʢ 
ʨʘʟʣʠʯʠʤ ʚ ʪʝʣʝʩʢʦʧ ʦʪ 100 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʙʦʣʝʝ 100 ʢʨʘʪ (ʧʨʠ ʧʨʦʟʨʘʯʥʦʤ ʥʝʙʝ). 
ʉʧʫʪʥʠʢʠ ʅʝʧʪʫʥʘ ʠʤʝʶʪ ʙʣʝʩʢ ʩʣʘʙʝʝ 13m.��
��
�B�a�� �d�h�f�_�l�� �f�_�k�y�p�Z, ʚʠʜʠʤʳʭ ʩ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ 
ʩʪʨʘʥʳ, ʨʘʩʯʝʪʥʳʡ ʙʣʝʩʢ ʦʢʦʣʦ 12m ʠ ʷʨʯʝ ʙʫʜʫʪ 
ʠʤʝʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʝ ʢʦʤʝʪʳ: P/d'Arrest (6P) ʠ 
P/Tempel (10P). ʇʝʨʚʘʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 
ʨʘʩʯʝʪʥʦʤ ʙʣʝʩʢʝ ʦʢʦʣʦ 10,5m ʜʚʠʞʝʪʩʷ ʧʦ 
ʩʦʟʚʝʟʜʠʶ ɻʝʨʢʫʣʝʩʘ. ɺʪʦʨʘʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ 
ʩʦʟʚʝʟʜʠʷʤ ʈʳʙ ʠ ʂʠʪʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 
ʨʘʩʯʝʪʥʦʤ ʙʣʝʩʢʝ ʦʢʦʣʦ 11,5m. ʇʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ 
ʦ ʜʨʫʛʠʭ ʢʦʤʝʪʘʭ ʤʝʩʷʮʘ ʠʤʝʶʪʩʷ ʥʘ 
http://aerith.net/comet/weekly/current.html , ʘ 
ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ - ʥʘ http://195.209.248.207/��.  
��
�K�j�_�^�b���Z�k�l�_�j�h�b�^�h�\ ʤʝʩʷʮʘ ʩʘʤʳʤ ʷʨʢʠʤ ʙʫʜʝʪ ɺʝʩʪʘ 
(7,5m), ʢʦʪʦʨʘʷ ʜʚʠʞʝʪʩʷ ʧʦ ʩʦʟʚʝʟʜʠʷʤ ʃʴʚʘ ʠ 
ɼʝʚʳ. ʉʚʝʜʝʥʠʷ ʦ ʧʦʢʨʳʪʠʷʭ ʟʚʝʟʜ ʘʩʪʝʨʦʠʜʘʤʠ ʥʘ 
http://asteroidoccultation.com/IndexAll.htm .  
��
�>�h�e�]�h�i�_�j�b�h�^�b�q�_�k�d�b�_�� �i�_�j�_�f�_�g�g�u�_�� �a�\�_�a�^�u ʤʝʩʷʮʘ 
(ʧʦ ʜʘʥʥʳʤ http://blog.astronomypage.ru/ - ʟʚʝʟʜʥʘʷ 
ʚʝʣʠʯʠʥʘ ʬʦʪʦʛʨʘʬʠʯʝʩʢʘʷ): T ɹʣʠʟʥʝʮʦʚ 8,4m - 2 
ʠʶʥʷ, V ɿʤʝʝʥʦʩʮʘ 7,9m - 3 ʠʶʥʷ, S ɼʝʚʳ 7,7m - 5 
ʠʶʥʷ, R ʄʘʣʦʛʦ ʃʴʚʘ 7,9m - 6 ʠʶʥʷ, RY ɻʝʨʢʫʣʝʩʘ 
8,9m - 9 ʠʶʥʷ, V ʂʦʟʝʨʦʛʘ 8,7m - 9 ʠʶʥʷ, U ʆʨʠʦʥʘ 
6,8m - 12 ʠʶʥʷ, W ʇʝʛʘʩʘ 8,6m - 12 ʠʶʥʷ, S 
ɹʣʠʟʥʝʮʦʚ 8,7m - 17 ʠʶʥʷ, Z ʃʝʙʝʜʷ 8,2m - 19 ʠʶʥʷ, 
T ʎʝʥʪʘʚʨʘ 6,5m - 19 ʠʶʥʷ, RS ɺʝʩʦʚ 7,9m - 20 
ʠʶʥʷ, T ʉʪʨʝʣʴʮʘ 8,5m - 23 ʠʶʥʷ, U ʂʦʨʤʳ 8,5m - 
26 ʠʶʥʷ, RU ɻʠʜʨʳ 7,7m - 30 ʠʶʥʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 
ʥʘ http://www.aavso.org/. 
��
�K�j�_�^�b�� �h�k�g�h�\�g�u�o�� �f�_�l�_�h�j�g�u�o�� �i�h�l�h�d�h�\��27 ʠʶʥʷ 
ʤʘʢʩʠʤʫʤʘ ʜʝʡʩʪʚʠʷ ʜʦʩʪʠʛʥʫʪ ʀʶʥʴʩʢʠʝ ɹʦʦʪʠʜʳ 
(ʧʦʪʦʢ ʧʝʨʝʤʝʥʥʳʡ, ZHR= 0 - 100). ʃʫʥʘ ʚ ʧʝʨʠʦʜ 
ʤʘʢʩʠʤʫʤʘ ʵʪʦʛʦ ʧʦʪʦʢʘ ʠʤʝʝʪ ʬʘʟʫ, ʙʣʠʟʢʫʶ ʢ 
ʧʦʣʥʦʣʫʥʠʶ, ʧʦʵʪʦʤʫ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʝʥʠʡ ʧʦʪʦʢʘ 
ʙʫʜʫʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ.  ʇʦʜʨʦʙʥʝʝ ʥʘ 
http://www.imo.net. 
�>�j�m�]�b�_�� �k�\�_�^�_�g�b�y�� �h�[�� �Z�k�l�j�h�y�\�e�_�g�b�y�o�� �\�� �:�D�B���������� ����
�K�W�W�S�������Z�Z�Z���D�V�W�U�R�Q�H�W���U�X���G�E���P�V�J��������������������
��
�Y�k�g�h�]�h���g�_�[�Z���b���m�k�i�_�r�g�u�o���g�Z�[�e�x�^�_�g�b�c����
��

�H�i�_�j�Z�l�b�\�g�u�_�� �k�\�_�^�_�g�b�y�� �h�� �g�_�[�_�k�g�u�o�� �l�_�e�Z�o�� �b��
�y�\�e�_�g�b�y�o ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ 
http://www.astronomy.ru/forum/index.php  
 
ʕʬʝʤʝʨʠʜʳ ʧʣʘʥʝʪ, ʢʦʤʝʪ ʠ ʘʩʪʝʨʦʠʜʦʚ, ʘ ʪʘʢʞʝ ʢʘʨʪʳ ʠʭ 
ʚʠʜʠʤʳʭ ʧʫʪʝʡ ʧʦ ʥʝʙʝʩʥʦʡ ʩʬʝʨʝ ʠʤʝʶʪʩʷ ʚ �D�Z�e�_�g�^�Z�j�_��
�g�Z�[�e�x�^�Z�l�_�e�y�����‹���������g�Z�������������]�h�^�����K�W�W�S�������Z�Z�Z���D�V�W�U�R�Q�H�W���U�X���G�E���Q�H�Z�V��     
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