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УЎК 614.841.332:691.328 

Ш.Э.Курбанбаев, Ўзбекистон Республикаси ФВВ ФВваЁХ ИТИ 
техника фанлари доктори, профессор 

О.И.Атажанова, ФВВ Академияси мустақил изланувчи 

ТЕРМИК БАРДОШЛИ ЯНГИ ТАРКИБЛИ ЦЕМЕНТ АСОСЛИ 
БЕТОН КОМПОЗИЦИЯЛАРНИ ИШЛАБ ЧИҚИШ ВА ФИЗИК-МЕХАНИК 

ХОССАЛАРИНИ ТАДҚИҚ ЭТИШ 

Аннотация.  Мақолада янги термик барқарор бетон 

таркибларини ишлаб чиқариш ва уларнинг физик-механик 

хусусиятларини ўрганиш бўйича олиб борилган тадқиқотлар 

натижалари келтирилган. Турли даражадаги дисперсликка эга бўлган 

волластонит минераллари қўшилган бетон намуналарининг физик-

механик хоссалари аниқланди. Тадқиқот натижалари волластонит 

минералларини қўшиш бетон мустаҳкамлиги ва иссиққа чидамлилигини 

сезиларли даражада оширишда самарали эканлигини кўрсатди. 

Калит сўзлар: бетон, бетон қоришмаси, бетон мустаҳкамлиги, 

сиқилишга чидамлилик, сиқилишдаги эластиклик модули, волластонит 

минерали, вермикулит минерали, иссиққа чидамлилик. 

Аннотация. В статье приведены результаты исследований по 

получению новых термостабильных бетонных составов и изучению их 

физико-механических свойств. Образцы бетонов с добавлением 

минералов волластонита с различной степенью дисперсности были 

изучены на определения физико-механических свойств. Полученные 

результаты исследований показали эффективность добавления 

минералов волластонит в плане повышения прочностных и 

термостойких качеств. 

Ключевые слова: бетон, бетонная смесь, прочность бетона, 

прочность на сжатие, модуль упругости при сжатии, минерал 

волластонита, минерал вермикулита, термостойкость. 

Annotation. The article presents the results of research on obtaining 

new heat-stable concrete compositions and studying their physical and 

mechanical properties. Concrete samples with the addition of wollastonite 



18 

ILMIY-TADQIQOT  VA  ISHLAR  
 

 

minerals with varying degrees of dispersity were studied to determine their 

physical and mechanical properties. The obtained research results showed the 

effectiveness of adding wollastonite minerals in terms of increasing strength 

and heat resistance properties. 

Keywords:  concrete, concrete mix, concrete strength, compressive 

strength, modulus of elasticity in compression, wollastonite mineral, vermiculite 

mineral, heat resistance. 

�L�Z�^���b���h�l�e�Z�j�� �g�Z�l�b�`�Z�e�Z�j�b�^�Z�g�� �f�Z�t�e�m�f�d�b�� �Z���h�e�b�� �l�m�j�Z�j�� �`�h�c�e�Z�j�b�� �\�Z��

�f�Z�t�f�m�j�b�c���[�b�g�h�e�Z�j�^�Z�]�b���z�g���b�g�e�Z�j�g�b�g�]���^�Z�\�h�f�b�c�e�b�d���\�Z���l�b����-�����k�h�Z�l���\�Z���m�g�^�Z�g��

�h�j�l�b���� �[�†�e�]�Z�g�^�Z�� �[�b�g�h�^�Z�]�b�� �b�q�d�b�� ���Z�j�h�j�Z�l�� ��������-���������ƒ�K�]�Z�q�Z���� �Z���h�e�b�� �d�†�i��

�c�b���b�e�Z�^�b�]�Z�g���f�Z�k�d�Z�g�e�Z�j�����l�_�Z�l�j���\�Z���d�h�g�p�_�j�l���†�l�d�Z�a�b�e�Z�^�b�]�Z�g���[�b�g�h�e�Z�j�����k�Z�\�^�h��

�d�h�f�i�e�_�d�k�e�Z�j�b�� �\�Z�� �����d�����^�Z�� ��-���� �k�h�Z�l�� �\�Z���l�� �^�Z�\�h�f�� �w�l�]�Z�g�� �z�g���b�g�e�Z�j�^�Z�� ���Z�j�h�j�Z�l��

1100-���������ƒ�K�]�Z�� �_�l�Z�^�b���� �D�Z�l�l�Z�� ���Z�`�f�e�b�� ���m�e�Z�r�� �\�Z�� �[�m�a�b�e�b�r�e�Z�j���k�h�^�b�j�� �[�†�e�b�r��

�o�h�e�Z�l�e�Z�j�b�� �Z�k�h�k�Z�g�� �k�Z�g�h�Z�l�� �h�t�_�d�l�e�Z�j�b�^�Z�]�b�� �[�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�^�Z�� �k�h�^�b�j��

�[�†�e�Z�^�b�]�Z�g�� �c�b�j�b�d�� �\�Z�� �d�m�q�e�b�� �z�g���b�g�e�Z�j�� �h���b�[�Z�l�b�^�Z�� �x�a�Z�]�Z�� �d�_�e�Z�^�b���� �K�Z�g�h�Z�l��

�[�b�g�h�e�Z�j�b�� �\�Z�� �h�f�[�h�j�e�Z�j�^�Z�� �k�Z���e�Z�g�Z�^�b�]�Z�g�� �k�m�x���� �f�h�^�^�Z�e�Z�j���� �i�_�g�h�i�e�Z�k�l�e�Z�j��

�[�h�r���Z�� �i�h�e�b�f�_�j�� �f�Z���k�m�e�h�l�e�Z�j�� �z�g�b�r�b�^�Z�� ���Z�j�h�j�Z�l�� ���������ƒ�K�� ���Z�j�h�j�Z�l�]�Z�q�Z����

�k�m�x�e�l�b�j�b�e�]�Z�g�� �\�Z�� �k�b���b�e�]�Z�g�� �]�Z�a�e�Z�j�� �z�g�b�r�b�^�Z�g�� �w�k�Z�� ���Z�j�h�j�Z�l�� ���������ƒ�K�]�Z�q�Z��

�_�l�b�r�b�� �Z�g�b���e�Z�g�]�Z�g���� �,�g���b�g�e�Z�j�� �k�Z�[�Z�[�� �[�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�g�b�g�]�� ���m�e�Z�r�b��

�h���b�[�Z�l�b�^�Z�� �_�l�d�Z�a�b�e�Z�^�b�]�Z�g�� �f�h�^�^�b�c�� �a�Z�j�Z�j�� �z�g���b�g�e�Z�j�^�Z�� �_�l�d�Z�a�b�e�Z�^�b�]�Z�g��

�m�f�m�f�b�c���a�Z�j�Z�j�g�b�g�]���†�j�l�Z�q�Z������-�������n�h�b�a�b�g�b���l�Z�r�d�b�e���w�l�Z�^�b�����,�g���b�g�e�Z�j�^�Z���z�i�f�Z��

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

�[�†�e�Z�^�b�����L�†�k�b�g���\�Z���^�_�\�h�j�e�Z�j���l�_�i�Z�����b�k�f�b�^�Z���d�†�i�j�h�����\�Z�����m�c�b�����b�k�f�b�^�Z���d�Z�f�j�h����

���b�a�b�r ���Z�j�h�j�Z�l�b�]�Z���w�]�Z���[�†�e�Z�^�b���>��-7]. 

�K�l�Z�l�b�k�l�b�d�� �f�Z�t�e�m�f�h�l�e�Z�j�� �\�Z�� �†�l�d�Z�a�b�e�]�Z�g�� �l�Z�^���b���h�l�e�Z�j�� �g�Z�l�b�`�Z�e�Z�j�b�� �>��-

�����@�� ���Z�f�^�Z�� �f�Z�g�[�Z�e�Z�j�^�Z�g�� �f�Z�t�e�m�f�d�b�� �z�g���b�g�e�Z�j�� �i�Z�c�l�b�^�Z�� �o�h�k�b�e�� �[�†�e�Z�^�b�]�Z�g��

�x���h�j�b�� �l�_�j�f�b�d�� �l�Z�t�k�b�j�e�Z�j�� �g�Z�l�b�`�Z�k�b�^�Z�� �[�_�l�h�g�� �\�Z�� �[�_�l�h�g�� �d�h�g�k�l�j�m�d�p�b�y�e�Z�j�]�Z��

�`�b�^�^�b�c���a�Z�j�Z�j���_�l�b�r�b���f�m�f�d�b�g���z�d�b���z�g���b�g���k�h�^�b�j���[�†�e�]�Z�g���[�b�g�h���d�h�g�k�l�j�m�d�p�b�y�k�b��

���b�k�f�Z�g �\�Z���o�Z�l�l�h�d�b���l�†�e�b�������m�e�Z�r���o�h�e�Z�l�e�Z�j�b���k�h�^�b�j���[�†�e�b�r�b���f�m�f�d�b�g���� 

�;�_�l�h�g�e�Z�j�^�Z�� �[�m�a�b�e�b�r�� �`�Z�j�Z�z�g�e�Z�j�b�� �m�e�Z�j�]�Z�� �l�Z�t�k�b�j�� ���b�e�m�\�q�b�� �x�d�g�b�g�]��

�d�m�q�b�� �\�Z�� �[�_�l�h�g�]�Z�� �g�b�k�[�Z�l�Z�g�� �k�h�^�b�j�� �[�†�e�Z�z�l�]�Z�g�� �l�Z�t�k�b�j�� �d�m�q�e�Z�j�b���l�Z�[�b�Z�l�b�� �\�Z 
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�f�b���^�h�j�b�]�Z�� �[�h���e�b������ �D�†�i�b�g�q�Z���� �l�Z�t�k�b�j�� �d�m�q�e�Z�j�b�� �g�Z�l�b�`�Z�k�b�^�Z�� �`�m�^�Z�� �f�m�j�Z�d�d�Z�[��

�`�Z�j�Z�z�g�e�Z�j���[�†�e�b�[�����[�Z�j�q�Z�����h�e�Z�l�e�Z�j�^�Z���[�_�l�h�g�g�b�g�]���f�m�k�l�Z���d�Z�f�e�b�]�b�������Z�j�r�b�e�b�d��

���b�c�f�Z�l�e�Z�j�b�� �[�b�e�Z�g�� �g�h�j�f�Z�e�e�Z�r�l�b�j�b�e�]�Z�g�� �k�b���b�r�� �h�j���Z�e�b�� �z�d�b�� �d�m�q�e�Z�g�b�r��

�h�j���Z�e�b���[�Z���h�e�Z�g�Z�^�b�� 

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

�����Z�\�Z�j�b���e�Z�g�]�Z�g�����f�b�g�_�j�Z�e�e�Z�j�b�����Z�j���o�b�e���^�b�k�i�_�j�k���n�j�Z�d�p�b�y�e�Z�j�b�g�b�g�]���p�_�f�_�g�l��

�[�h���e�h�\�q�b�k�b�� �Z�k�h�k�b�^�Z�]�b�� �[�_�l�h�g�� ���h�j�b�r�f�Z�e�Z�j�b�]�Z�� ���†�r�b�r�� �h�j���Z�e�b �m�r�[�m��

�f�b�g�_�j�Z�e�e�Z�j�� �a�Z�j�j�Z�q�Z�e�Z�j�b�g�b�g�]�� �†�e�q�Z�f�e�Z�j�b���� �]�_�h�f�_�l�j�b�d�� �r�Z�d�e�b�� �\�Z��

�f�b���^�h�j�e�Z�j�b�� �[�_�l�h�g�� �g�Z�f�m�g�Z�e�Z�j�b�g�b�g�]�� �n�b�a�b�d-�f�_�o�Z�g�b�d�� �o�h�k�k�Z�e�Z�j�b�]�Z�� �l�Z�t�k�b�j��

���b�e�b�r �^�Z�j�Z�`�Z�e�Z�j�b�g�b���Z�g�b���e�Z�r���[�†�c�b�q�Z���l�Z�`�j�b�[�Z�e�Z�j���Z�f�Z�e�]�Z���h�r�b�j�b�e�^�b�� 

�;�m�g�b�g�]�� �m�q�m�g�� �^�Z�k�l�e�Z�[�� �f�Z�c�^�Z�e�Z�[�� �n�j�Z�d�p�b�y�e�Z�j�]�Z�� �Z�`�j�Z�l�b�[�� �h�e�b�g�]�Z�g��

�\�h�e�e�Z�k�l�h�g�b�l���\�Z���\�_�j�f�b�d�m�e�b�l���f�b�g�_�j�Z�e�e�Z�j�b�������������������������������\�Z������������������������������

�\�Z�� ������������ �e�b�� �f�b���^�h�j�e�Z�j�^�Z�� �[�_�l�h�g�� ���h�j�b�r�f�Z�e�Z�j�b�]�Z�� ���†�r�b�e�b�[�� �����î�����î������ �k�f��

�†�e�q�Z�f�e�Z�j�^�Z�]�b���[�_�l�h�g���g�Z�f�m�g�Z�e�Z�j�b���h�e�b�g�^�b������- �\�Z����-�j�Z�k�f�e�Z�j���� 

�;�_�l�h�g�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�� �h�e�b�g�b�r�� �`�Z�j�Z�z�g�e�Z�j�b�^�Z�� �[�_�l�h�g��

���h�j�b�r�f�Z�k�b�g�b �d�h�g�k�b�k�l�_�g�p�b�y�k�b�� �[�_�l�h�g�� ���h�j�b�r�f�Z�e�Z�j�b�g�b�g�]�� ���Z�j�� �[�b�j�� �l�m�j�b��

���\�h�e�e�Z�k�l�h�g�b�l�� �z�d�b�� �\�_�j�f�b�d�m�e�b�l���� �[�†�c�b�q�Z�� ���m�j�b�e�b�r�� �f�_�t�z�j�b�c�� ���m�`�`�Z�l�e�Z�j��

�l�Z�e�Z�[�e�Z�j�b�� �y�t�g�b�� �Z�f�Z�e�^�Z�]�b�� �k�l�Z�g�^�Z�j�l�e�Z�j�� �[�†�c�b�q�Z�� �†�j�g�Z�l�b�e�]�Z�g�� �f�_�t�z�j�b�c��

�q�_�]�Z�j�Z�e�Z�j�^�Z���[�†�e�b�r�b���l�Z�t�f�b�g�e�Z�g�^�b�� 

  
1-�j�Z�k�f�����<�h�e�e�Z�k�l�h�g�b�l���f�b�g�_�j�Z�e�b ���†�r�b�f�q�Z�k�b ���†�r�b�e�]�Z�g���[ �_�l�h�g 
���m�j�b�e�b�r �f�Z�l�_�j�b�Z�e�e�Z�j�b �g�Z�f�m�g�Z�e�Z�j�b�g�b���h�e�b�r���`�Z�j�Z�z�g�e�Z�j�b 
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�F�Z���Z�e�e�b�c���f�b�g�_�j�Z�e�e�Z�j�����†�r�b�f�q�Z�e�Z�j�b�����†�r�b�e�]�Z�g���[�_�l�h�g�����h�j�b�r�f�Z�e�Z�j�g�b��

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

�Z�k�[�h�[�e�Z�j�^�Z�g���m�g�m�f�e�b���n�h�c�^�Z�e�Z�g�b�e�^�b�� 

  
2-�j�Z�k�f�����<�h�e�e�Z�k�l�h�g�b�l���f�b�g�_�j�Z�e�e�Z�j�b���Z�k�h�k�b�^�Z���h�e�b�g�]�Z�g���[�_�l�h�g��

�g�Z�f�m�g�Z�e�Z�j 

�X���h�j�b�^�Z�� �d�_�e�l�b�j�b�[�� �†�l�b�e�]�Z�g�� �l�Z�`�j�b�[�Z�e�Z�j�� �^�Z�\�h�f�b�^�Z�� �y�g�]�b 

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

�m�q�m�g�� �^�Z�\�e�Z�l�� �k�l�Z�g�^�Z�j�l�e�Z�j�b�� �l�Z�e�Z�[�e�Z�j�b�� �[�†�c�b�q�Z�� �����o�����o������ �k�f�� �†�e�q�Z�f�e�b 

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

�^�Z�\�h�f�b�^�Z�� ���m�j�b�l�b�e�]�Z�g�^�Z�g�� �k�†�g�]�� �n�b�a�b�d-�f�_�o�Z�g�b�d�� �o�h�k�k�Z�e�Z�j�b�� �†�j�]�Z�g�b�e�^�b 

(3-�j�Z�k�f������ �>�Z�k�l�e�Z�[�� �l�Z�j�d�b�[�b�^�Z 1,0 %, 2,0 ������ �\�Z�� ������ %, 10,0 ���� �\�Z�� �������� % 

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

�g�Z�f�m�g�Z�e�Z�j�b�g�b�g�]�� �n�b�a�b�d-�f�_�o�Z�g�b�d�� �o�h�k�k�Z�e�Z�j�b�g�b�� �†�j�]�Z�g�b�r�e�Z�j�� �Z�f�Z�e�]�Z��

�h�r�b�j�b�e�^�b�� 

   
3-�j�Z�k�f�����F�B�=�����������������J�M���]�b�^�j�Z�\�e�b�d���i�j�_�k�k�b�^�Z���\�h�e�e�Z�k�l�h�g�b�l��

�f�b�g�_�j�Z�e�e�Z�j�b�����†�r�b�e�]�Z�g���[�_�l�h�g���g�Z�f�m�g�Z�e�Z�j�b�g�b�g�] 
�k�b�g�h�\�e�Z�j�b  
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���������������e�b���\�h�e�e�Z�k�l�h�g�b�l���f�b�g�_�j�Z�e�b�����†�r�b�e�]�Z�g���l�Z�j�d�b�[ 
 

 
�����������������e�b���\�h�e�e�Z�k�l�h�g�b�l���f�b�g�_�j�Z�e�b�����†�r�b�e�]�Z�g���l�Z�j�d�b�[ 

 

4-�j�Z�k�f�����<�h�e�e�Z�k�l�h�g�b�l���f�b�g�_�j�Z�e�b�����†�r�b�e�]�Z�g���l�Z�j�d�b�[�e�b���[�_�l�h�g��
�f�Z�l�_�j�b�Z�e�e�Z�j���g�Z�f�m�g�Z�e�Z�j�b�g�b�g�]�������o�����o�������k�f�����k�b���b�e�b�r�]�Z���f�m�l�Z���d�Z�f�e�b�d��

�o�h�k�k�Z�e�Z�j�b�g�b���Z�g�b���e�Z�r���g�Z�l�b�`�Z�e�Z�j�b�� 
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1-�`�Z�^�\�Z�e 

�<�h�e�e�Z�k�l�h�g�b�l���f�b�g�_�j�Z�e�e�b���[�_�l�h�g���g�Z�f�m�g�Z�e�Z�j�b�g�b�g�]�������o�����o�������k�f����
�k�b���b�e�b�r�]�Z���f�m�l�Z���d�Z�f�e�b�d���o�h�k�k�Z�e�Z�j�b�g�b���Z�g�b���e�Z�r���g�Z�l�b�`�Z�e�Z�j�b 

�G�Z�f�m�g�Z��

�l�Z�j�l�b�[���j�Z���Z�f�b 

���Z�e�b�g�e�b�]�b 

�Z0,  �f�f  

�W�g�b 

�[0,  

�f�f  

�X�a�Z 

�K,  �f�f 2 

�F�Z�d�k�b�f�Z�e�v��

�d�m�q�����b�c�f�Z�l�b 

�J�f�Z�o���� �d�G 

�K�b���b�e�b�r�^�Z�]�b��

�f�m�k�l�Z���d�Z�e�b�d��

�q�_�]�Z�j�Z�k�b 

�J�k�����F�I�Z 

1. 100 100 10000 161.315 16.136 

2. 100 100 10000 161.346 16.143 

3. 100 100 10000 161.317 16.138 

4. 100 100 10000 161.319 16.140 

5. 100 100 10000 161.317 16.137 

�8�j�l�Z�q�Z�����b�c�f�Z�l 100 100 10000 161.316 16.135 

�;�_�l�h�g�g�b�g�]�� �k�b�g�n�b�� �z�d�b�� �f�Z�j�d�Z�k�b�g�b�� �Z�g�b���e�Z�r�^�Z�� �]�b�^�j�Z�\�e�b�d�� �i�j�_�k�k�^�Z��

�m�g�b�g�]�� �k�b���b�e�b�r�]�Z�� �f�m�k�l�Z���d�Z�f�e�b�]�b�g�b�� �Z�g�b���e�Z�r�� �h�j���Z�e�b�� �l�h�i�b�e�Z�^�b���� �D�m�[��

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

�f�Z�j�d�Z�a�b�]�Z���[�_�l�h�g�����d�m�[���r�Z�d�e�b�^�Z�]�b�����g�Z�f�m�g�Z�����†�c�b�e�Z�^�b�����:�k�l�Z���k�_�d�b�g�e�b�d���[�b�e�Z�g��

�g�Z�f�m�g�Z���x�a�Z�k�b�]�Z���i�e�b�l�Z�e�Z�j���y���b�g�e�Z�r�l�b�j�b�e�Z�^�b�����R�m�g�^�Z�g���k�†�g�]�����i�e�b�l�Z���h�j���Z�e�b��

�d�m�q���[�_�j�b�[���k�b�g�Z�e�Z�z�l�]�Z�g���g�Z�f�m�g�Z�g�b�g�]���[�m�a�b�e�b�r�b�]�Z�q�Z���h�e�b�[���[�h�j�b�e�Z�^�b�����F�b�k�h�e��

�m�q�m�g������-�j�Z�k�f���\�Z����-�`�Z�^�\�Z�e�e�Z�j�^�Z���[�_�j�b�e�]�Z�g���k�b�g�h�\���g�Z�l�b�`�Z�k�b���^�b�Z�]�j�Z�f�f�Z�k�b�^�Z��

�i�Z�k�l�d�b���l�h�f�h�g�b�^�Z���l  ���k�_�d�m�g�^���� �\�Z���l�� �^�Z�\�h�f�b�^�Z���g�Z�f�m�g�Z���x�a�Z�k�b�]�Z���d�m�q���l�Z�t�k�b�j�b��

�d�†�j�k�Z�l�b�e�]�Z�g�����^�b�Z�]�j�Z�f�f�Z�g�b�g�]���q�Z�i���l�h�f�h�g�b�^�Z���� ���d�G�����d�m�q�b�g�b�g�]���h�r�b�[���[�h�j�m�\�q�b��

�f�b���^�h�j�b�� �Z�d�k�� �w�l�l�b�j�b�e�]�Z�g���� �>�b�Z�]�j�Z�f�f�Z�� �q�b�a�b���b�g�b�g�]�� �q�†�����b�k�b�� ������������ �d�G��

�w�d�Z�g�e�b�]�b�^�Z�g�� �o�m�e�h�k�Z�� �q�b���Z�j�k�Z�d���� �[�b�a�� �k�b�g�Z�z�l�]�Z�g�� �g�Z�f�m�g�Z�]�Z�� �l�Z�o�f�b�g�Z�g�� ���� �F�I�Z��

�[�h�k�b�f���l�Z�t�k�b�j���d�†�j�k�Z�l�]�Z�g�����;�m���d�†�j�k�Z�l�d�b�q�g�b���<�������� �[�_�l�h�g���k�b�g�n�b�]�Z���f�h�k���d�_�e�Z�^�b�� 

�L�Z�`�j�b�[�Z�e�Z�j�^�Z�� �n�h�c�^�Z�e�Z�g�b�e�]�Z�g�� �F�B�=�����������������J�M�� �]�b�^�j�Z�\�e�b�d�� �i�j�_�k�k�b��

�l�m�j�e�b�� �†�e�q�Z�f�^�Z�]�b�� �[�_�l�h�g�� �g�Z�f�m�g�Z�e�Z�j�b�g�b�g�]�� �i�j�b�a�f�Z�l�b�d�� �\�Z�� �d�m�[�b�d��

�f�m�k�l�Z�o�d�Z�f�e�b�]�b�g�b�����Z�f�^�Z���l�m�j�e�b���^�b�Z�f�_�l�j�^�Z�]�b���Z�j�f�Z���l�m�j�Z�e�Z�j�g�b�g�]���q�†�a�b�e�b�r�]�Z��

�[�†�e�]�Z�g���f�m�k�l�Z�o�d�Z�f�e�b�d�e�Z�j�b�g�b���Z�g�b���e�Z�r���b�f�d�h�g�b�g�b���[�_�j�Z�^�b�����=�b�^�j�Z�\�e�b�d���i�j�_�k�k��

�l�†�e�b���� �d�h�f�i�v�x�l�_�j�e�Z�r�l�b�j�b�e�]�Z�g�e�b�]�b�� �l�m�n�Z�c�e�b�� �g�Z�f�m�g�Z�e�Z�j�g�b�� �k�b�g�h�\�^�Z�g��

�†�l�d�Z�a�b�r�^�Z�� �[�_�e�]�b�e�Z�g�]�Z�g�� �=�H�K�L�� �l�Z�e�Z�[�e�Z�j�b�� �[�†�c�b�q�Z�� �Z�g�b���e�Z�r�� �b�f�d�h�g�b�y�l�b�g�b 
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�y�j�Z�l�Z�^�b���� �R�m�g�b�g�]�^�_�d���� �g�Z�f�m�g�Z�e�Z�j�g�b�g�]�� �k�b�g�Z�r�� �`�Z�j�Z�z�g�b�^�Z�� �h�e�b�g�]�Z�g��

�g�Z�l�b�`�Z�e�Z�j�g�b�� �`�Z�^�\�Z�e�� �\�Z�� �^�b�Z�]�j�Z�f�f�Z�� �d�†�j�b�g�b�r�b�^�Z�� �w�e�_�d�l�j�h�g�� �l�Z�j�a�^�Z �h�e�b�r��

�f�m�f�d�b�g�� 

�K�b�g�h�\�e�Z�j�� �g�Z�l�b�`�Z�e�Z�j�b�^�Z�g�� �f�Z�t�e�m�f�� �[�†�e�^�b�d�b�� �l�Z�j�d�b�[�b�]�Z�� ������

�\�h�e�e�Z�k�l�h�g�b�l�� �f�b�g�_�j�Z�e�e�Z�j�b�^�Z�g�� ���†�r�b�e�]�Z�g�� �[�_�l�h�g�� �g�Z�f�m�g�Z�e�Z�j�b�g�b�g�]�� �n�b�a�b�d-

�f�_�o�Z�g�b�d���o�h�k�k�Z�e�Z�j�b���y�o�r�b���g�Z�l�b�`�Z�e�Z�j�g�b���d�†�j�k�Z�l�^�b�����������������]�F�»�k�f2�����R�m�g�b�g�]�^�_�d��

�h�e�b�g�]�Z�g�� �[�_�l�h�g�� �g�Z�f�m�g�Z�e�Z�j�b�g�b�g�]�� �o�h�k�k�Z�e�Z�j�b�� �l�Z�^���b���� ���b�e�b�g�]�Z�g�^�Z���m�e�Z�j�g�b�g�]��

�k�b���b�e�]�Z�g�^�Z�]�b�� �f�m�l�Z���d�Z�f�e�b�d�� ���b�c�f�Z�l�e�Z�j�b�� �^�Z�k�l�e�Z�[�d�b�� �h�e�b�g�]�Z�g�� �l�Z�g�b�`�Z�e�Z�j�b��

�f�h�k���j�Z�\�b�r�^�Z�������������������F�I�Z���\�Z�����������������F�I�Z���]�Z���l�_�g�]���[�†�e�^�b�� 

�X���h�j�b�^�Z�� �d�_�e�l�b�j�b�e�]�Z�g�� �l�Z�^���b���h�l�� �g�Z�l�b�`�Z�e�Z�j�b�^�Z�g�� �[�_�l�h�g���� �l�_�f�b�j�[�_�l�h�g��

�d�h�g�k�l�j�m�d�p�b�y�� �\�Z�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�g�]�� �h�e�h�\�[�Z�j�^�h�r�e�b�e�b�]�b�g�b�� �h�r�b�j�b�r�^�Z��

�[�_�l�h�g�� ���h�j�b�r�f�Z�e�Z�j�b�]�Z�� ���†�r�b�r�� ���Z�f�^�Z�� �x�a�Z�� ���b�k�f�b�g�b���x�i���Z�� ���Z�\�Z�l�e�b�� ���h�i�e�Z�f�Z��

�r�Z�d�e�b�^�Z�����h�i�e�Z�r���h�j���Z�e�b�����†�e�e�Z�g�b�e�]�Z�g���f�Z���Z�e�e�b�c���o�h�f���Z�r�z�e�Z�j���\�h�e�e�Z�k�l�h�g�b�l��

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

�l�Z�k�^�b���b�g�b���l�h�i�^�b�� 

�<�h�e�e�Z�k�l�h�g�b�l�� �f�b�g�_�j�Z�e�e�Z�j�b�g�b�g�]�� ���Z�j�� �o�b�e�� �f�Z�c�^�Z�e�b�d�� �^�Z�j�Z�`�Z�k�b�^�Z�]�b 

�n�j�Z�d�p�b�y�e�Z�j�b���\�Z���Z�w�j�h�k�b�e���g�Z�g�h�a�Z�j�j�Z�q�Z�e�Z�j�b�g�b���[�_�l�h�g���Z�j�Z�e�Z�r�f�Z�e�Z�j�b���y�g�]�b��

�l�Z�j�d�b�[�e�Z�j�b�]�Z�����†�r�b�r���h�j���Z�e�b���[�_�l�h�g���k�l�j�m�d�l�m�j�Z�k�b�g�b�g�]���r�Z�d�e�e�Z�g�b�r�b�]�Z���\�Z���[�m��

�h�j���Z�e�b�� �[�_�l�h�g�g�b�g�]�� �l�_�j�f�b�d�� �\�Z�� �n�b�a�b�d-�f�_�o�Z�g�b�d�� �o�h�k�k�Z�e�Z�j�b�g�b�� �y�o�r�b�e�Z�g�b�r�b�]�Z��

�l�Z�t�k�b�j�����b�e�Z���h�e�b�r�e�Z�j�b���w�d�k�i�_�j�b�f�_�g�l�Z�e���l�Z�k�^�b���e�Z�g�^�b���>�������������@�� 

�X���h�j�b�� ���Z�j�h�j�Z�l�� �r�Z�j�h�b�l�b�^�Z�� �p�_�f�_�g�l�� �d�h�f�i�h�a�b�p�b�y�e�Z�j�b�g�b�g�]�� �b�k�k�b���e�b�d��

�o�m�k�m�k�b�y�l�e�Z�j�b�g�b�� �[�Z���h�e�Z�r�g�b�g�]�� �f�Z�\�`�m�^�� �z�g�^�Z�r�m�\�e�Z�j�b�g�b�� �l�Z���e�b�e�� ���b�e�b�r��

�g�Z�l�b�`�Z�k�b�^�Z�� �[�b�j�� ���Z�l�h�j�� �f�m���b�f�� �d�Z�f�q�b�e�b�d�e�Z�j�� �Z�g�b���e�Z�g�^�b���� ���m�j�b�e�b�r��

�b�g�r�h�h�l�e�Z�j�b�]�Z�� ���†�c�b�e�Z�^�b�]�Z�g�� �l�Z�e�Z�[�e�Z�j�� �Z�k�h�k�b�^�Z�� �g�Z�a�Z�j�b�c�� �[�Z���h�e�Z�r�� �z�d�b��

�w�d�k�i�_�j�b�f�_�g�l�Z�e���[�Z���h�e�Z�r�e�Z�j���Z�f�Z�e�]�Z���h�r�b�j�b�e�^�b���� 

�,�g���b�g�� �r�Z�j�h�b�l�b�^�Z�� �[�_�l�h�g�e�Z�j�g�b�g�]�� �o�h�k�k�Z�e�Z�j�b�g�b�� �[�Z���h�e�Z�r�^�Z��

�w�d�k�i�_�j�b�f�_�g�l�Z�e�� �z�g�^�Z�r�m�\�^�Z�� �n�b�a�b�d�Z�\�b�c�� �\�Z�� �f�_�o�Z�g�b�d�� �o�m�k�m�k�b�y�l�e�Z�j�� �h�e�b�g�^�b����

�[�b�j�h������ ���h�a�b�j�]�b�� �\�Z���l�^�Z�� �x���h�j�b�� ���Z�j�h�j�Z�l�� �r�Z�j�h�b�l�b�^�Z�� �p�_�f�_�g�l��

�d�h�f�i�h�a�b�l�e�Z�j�b�g�b�g�]�� �b�k�k�b���e�b�d�� �o�m�k�m�k�b�y�l�e�Z�j�b�g�b�� �[�Z���h�e�Z�r�� �x���h�j�b�����Z�j�h�j�Z�l�e�b��

�b�k�b�l�b�r���i�Z�c�l�b�^�Z���[�_�l�h�g�e�Z�j�^�Z�]�b���f�Z�d�j�h���\�Z���f�b�d�j�h���^�Z�j�Z�`�Z�^�Z���†�a�]�Z�j�b�r�e�Z�j�g�b���†�a��

�b�q�b�]�Z���h�e�Z�^�b�� 
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�N�H�C�>�:�E�:�G�B�E�=�:�G���:�>�:�;�B�,�L�E�:�J 
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�k�h�� �k�l�j�Z�l�_�]�b�q�_�k�d�h�c�� �p�_�e�v�x���± �k�h�a�^�Z�g�b�_�� �p�_�e�h�k�l�g�h�c�� �b�� �_�^�b�g�h�c�� �l�_�h�j�b�b��

�i�h�`�Z�j�g�h�c���[�_�a�h�i�Z�k�g�h�k�l�b���k�l�j�Z�g�u�� 

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

�i�h�`�Z�j�g�Z�y�� �g�Z�m�d�Z�� �\�u�k�l�h�y�e�Z�� �\�� �m�k�e�h�\�b�y�o�� �i�h�q�l�b�� �l�j�_�o�d�j�Z�l�g�h�]�h�� �k�h�d�j�Z�s�_�g�b�y��

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

�©�w�n�n�_�d�l�b�\�g�u�o�� �f�_�g�_�^�`�_�j�h�\�ª���� �g�_�\�h�a�f�h�`�g�h�k�l�b�� �k�h�o�j�Z�g�_�g�b�y�� �f�h�e�h�^�u�o��

�g�Z�m�q�g�u�o���d�Z�^�j�h�\���\���k�l�_�g�Z�o��Alma M�D�W�H�U���b���l���^���� 

�I�h�`�Z�j�g�Z�y���g�Z�m�d�Z�����d�Z�d���b���i�h�^�Z�\�e�y�x�s�_�_���[�h�e�v�r�b�g�k�l�\�h���g�Z�m�d���h�k�g�h�\�Z�g�Z���g�Z��

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

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

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

�:�d�Z�^�_�f�b�b�� �=�I�K�� �F�Q�K���J�N �k�h�� �©�k�d�j�b�i�h�f�ª���� �g�h�� �i�j�_�h�^�h�e�_�e�b���� �h�[�h�a�g�Z�q�b�\�� �k��

�i�h�f�h�s�v�x�� �>�_�i�Z�j�l�Z�f�_�g�l�Z�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �b�� �g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b�� �F�Q�K�� �J�h�k�k�b�b�� �^�h�e�`�g�h�k�l�b���� �g�Z�� �d�h�l�h�j�u�_�� �[�m�^�m�l�� �g�Z�a�g�Z�q�Z�l�v�k�y��

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

�d�h�f�i�_�l�_�g�p�b�b���� 

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

�i�j�h�\�_�^�_�g�b�x�� �Z�\�Z�j�b�c�g�h-�k�i�Z�k�Z�l�_�e�v�g�u�o�� �b�� �g�_�h�l�e�h�`�g�u�o�� �Z�\�Z�j�b�c�g�h-

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

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

�k�i�Z�k�Z�l�_�e�v�g�h�c���q�Z�k�l�b���g�Z �����d�m�j�k�_�����Z���l�Z�d�`�_���i�j�Z�d�l�b�d�Z���\���^�h�e�`�g�h�k�l�b���k�h�l�j�m�^�g�b�d�Z��

�M�i�j�Z�\�e�_�g�b�y���g�Z�^�a�h�j�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���g�Z�������d�m�j�k�_�����<�k�_���i�j�Z�d�l�b�d�b���i�j�h�o�h�^�y�l���\��

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

�<�� �l�h�`�_�� �\�j�_�f�y�� �\�u�a�u�\�Z�_�l�� �h�l�l�h�j�`�_�g�b�_�� �i�j�b�k�m�l�k�l�\�b�_�� �\�� �m�q�_�[�g�h�f�� �i�e�Z�g�_��

�^�b�k�p�b�i�e�b�g�u���©�;�_�a�h�i�Z�k�g�h�k�l�v���`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�ª�����i�j�b���l�h�f�����q�l�h���\���g�_�f���m�`�_��

�b�f�_�x�l�k�y�� �l�Z�d�b�_�� �^�b�k�p�b�i�e�b�g�u�� �d�Z�d�� �©�L�_�h�j�b�y�� �]�h�j�_�g�b�y�� �b�� �\�a�j�u�\�Z�ª���� �©�N�b�a�b�d�h-

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

�i�j�h�]�g�h�a�b�j�h�\�Z�g�b�_�� �h�i�Z�k�g�u�o�� �n�Z�d�l�h�j�h�\�ª���� �©�I�h�`�Z�j�g�Z�y�� �[�_�a�h�i�Z�k�g�h�k�l�v��

�w�e�_�d�l�j�h�m�k�l�Z�g�h�\�h�d�ª���� �©�H�k�g�h�\�u�� �w�d�h�e�h�]�b�q�_�k�d�h�c�� �[�_�a�h�i�Z�k�g�h�k�l�b�ª����

�©�=�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �g�Z�^�a�h�j�� �\�� �h�[�e�Z�k�l�b�� �]�j�Z�`�^�Z�g�k�d�h�c�� �h�[�h�j�h�g�u���� �a�Z�s�b�l�u��

�g�Z�k�_�e�_�g�b�y�� �b�� �l�_�j�j�b�l�h�j�b�c�� �h�l�� �Q�K�ª���� �©�I�j�h�n�_�k�k�b�h�g�Z�e�v�g�Z�y�� �i�h�^�]�h�l�h�\�d�Z�ª���� �<��

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

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

�l�_�o�g�b�q�_�k�d�b�o�� �g�Z�m�d�� �K���<���� �;�_�e�h�\�Z���� �i�h�e�m�q�b�\�r�_�]�h�� �a�Z�� �g�_�_�� �i�j�_�f�b�x�� �I�j�_�a�b�^�_�g�l�Z��

�J�N�����h�[�t�_�^�b�g�y�_�l���h�o�j�Z�g�m���l�j�m�^�Z�����w�d�h�e�h�]�b�x���b���]�j�Z�`�^�Z�g�k�d�m�x���h�[�h�j�h�g�m���� 

�<�_�^�h�f�k�l�\�_�g�g�u�_���l�_�o�g�b�q�_�k�d�b�_ �<�M�A�u���k�b�e�h�\�u�o���f�b�g�b�k�l�_�j�k�l�\�����g�Z�o�h�^�y�l�k�y��

�\���k�e�h�`�g�h�c���k�b�l�m�Z�p�b�b�����h�[�m�k�e�h�\�e�_�g�g�h�c�� 

�± �m�j�h�\�g�_�f�� �\�k�_�h�[�s�_�]�h�� �k�j�_�^�g�_�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� ����-�e�_�l�b�_�� �d�h�l�h�j�h�]�h��

�h�l�f�_�q�Z�e�h�k�v�� �\�� �J�h�k�k�b�b�� �\�� ���������� �]���� �B�a�g�Z�q�Z�e�v�g�h�� �k�j�_�^�g�_�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �[�u�e�h��

�h�[�y�a�Z�l�_�e�v�g�u�f���>���@�����Z���_�]�h���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_���i�j�h�]�j�Z�f�f�u���h�j�b�_�g�l�b�j�h�\�Z�g�u���g�Z��

�n�h�j�f�b�j�h�\�Z�g�b�_�� �r�b�j�h�d�h�]�h�� �k�e�h�y�� �©�j�Z�[�h�q�b�o-�b�g�l�_�e�e�b�]�_�g�l�h�\�ª���± �l�_�o�g�b�q�_�k�d�b��

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

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

�r�d�h�e�u�����\���l�h�f���q�b�k�e�_���\�_�q�_�j�g�b�_�����b���k�j�_�^�g�b�_���i�j�h�n�l�_�o�m�q�b�e�b�s�Z�����K�h���\�j�_�f�_�g�_�f��

�>���@�� �©�h�[�y�a�Z�l�_�e�v�g�h�k�l�v�ª�� �k�j�_�^�g�_�]�h �h�[�j�Z�a�h�\�Z�g�b�y�� �l�j�Z�g�k�n�h�j�f�b�j�h�\�Z�e�Z�k�v 

�\���©�h�[�s�_�^�h�k�l�m�i�g�h�k�l�v�ª�����Z���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_���h�j�]�Z�g�b�a�Z�p�b�b���h�i�j�_�^�_�e�b�e�b�k�v���d�Z�d��

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

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

�\�_�^�h�f�k�l�\�_�g�g�u�_�� �l�_�o�g�b�q�_�k�d�b�_�� �<�M�A�u�� �h�k�l�j�h�� �g�m�`�^�Z�x�l�k�y�� �\�� �\�h�a�j�h�`�^�_�g�b�b��

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

�k�h�� �k�i�_�p�b�Z�e�v�g�h�k�l�v�x�� �i�h�`�Z�j�g�Z�y�� �[�_�a�h�i�Z�k�g�h�k�l�v�� ������ �g�Z�� �\�k�x�� �J�h�k�k�b�x�� �>���@���� 

�i�h�� �f�_�g�v�r�_�c�� �f�_�j�_���� �^�Z�x�s�_�c�� �\�h�a�f�h�`�g�h�k�l�v�� �m�q�Z�s�_�f�m�k�y���h�p�_�g�b�l�v��

�i�j�Z�\�b�e�v�g�h�k�l�v�� �\�u�[�h�j�Z�� �[�m�^�m�s�_�c�� �i�j�h�n�_�k�k�b�b���� �Z�� �a�g�Z�q�b�l�� �b�� �m�l�\�_�j�^�b�l�v�k�y�� �\��

�`�_�e�Z�g�b�b���i�j�h�^�h�e�`�Z�l�v���h�[�j�Z�a�h�\�Z�g�b�_���� 

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

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

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

�i�j�b���k�h�\�_�j�r�_�g�b�b���d�j�b�f�b�g�Z�e�v�g�u�o���b�e�b���i�h�e�m�d�j�b�f�b�g�Z�e�v�g�u�o���^�_�c�k�l�\�b�c�����_�k�e�b���`�_��

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

�w�d�a�Z�f�_�g�_�����l�h���j�m�d�h�\�h�^�k�l�\�h���<�M�A�Z���m�k�f�Z�l�j�b�\�Z�_�l���\���w�l�h�f���b�k�d�e�x�q�b�l�_�e�v�g�h���\�b�g�m��

�i�_�^�Z�]�h�]�h�\���� �<�\�_�^�_�g�b�_�� �j�_�c�l�b�g�]�h�\�h�c�� �h�p�_�g�d�b�� �^�_�y�l�_�e�v�g�h�k�l�b�� �m�q�Z�s�_�]�h�k�y��

�k�m�s�_�k�l�\�_�g�g�h�� �m�k�m�]�m�[�b�e�h�� �b�f�_�x�s�m�x�k�y�� �k�b�l�m�Z�p�b�x���� �h�p�_�g�b�\�Z�y�� �_�]�h��

�^�_�y�l�_�e�v�g�h�k�l�v���q�_�l�u�j�v�f�y���g�Z�i�j�Z�\�e�_�g�b�y�f�b�����l�Z�[�e������[6]. 
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�L�Z�[�e�b�p�Z�� 

�J�_�c�l�b�g�]�h�\�u�_���g�Z�i�j�Z�\�e�_�g�b�y���^�_�y�l�_�e�v�g�h�k�l�b 

�J�_�c�l�b�g�]�h�\�h�_��
�g�Z�i�j�Z�\�e�_�g�b�_��
�^�_�y�l�_�e�v�g�h�k�l�b��

�m�q�Z�s�_�]�h�k�y 

�D�j�b�l�_�j�b�b���h�p�_�g�d�b 

�M�q�_�[�g�Z�y��
�^�_�y�l�_�e�v�g�h�k�l�v 

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

�2�Ö�Ç
L
�4�- 
E�2�-
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F �:�-�5 
E�-�6�; 

�]�^�_ 
- �h�p�_�g�d�Z�� �j�m�[�_�`�g�h�]�h�� �d�h�g�l�j�h�e�y�� �\�� �[�Z�e�e�Z�o�� �i�h�� ������-
�[�Z�e�e�v�g�h�c�� �r�d�Z�e�_���� ���' �å �± �h�p�_�g�d�Z�� �k�e�m�r�Z�l�_�e�y�� �i�h�� ��-
�[�Z�e�e�v�g�h�c���r�d�Z�e�_ 

�4�- 
L
�' �å

�w
�®�s�r�r 

�± �h�p�_�g�d�Z���i�j�h�f�_�`�m�l�h�q�g�h�c���Z�l�l�_�k-�l�Z�p�b�b���\���[�Z�e�e�Z�o���i�h��
100-�[�Z�e�e�v�g�h�c�� �r�d�Z�e�_���� ���' �æ �± �h�p�_�g�d�Z�� �k�e�m�r�Z�l�_�e�y�� �i�h 
5-�[�Z�e�e�v�g�h�c���r�d�Z�e�_ 

�2�- 
L
�' �æ

�w
�®�s�r�r 

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

�G�Z�m�q�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y��

�^�_�y�l�_�e�v�g�h�k�l�v 

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

�Z���� �m�q�Z�k�l�b�_�� �\�� �k�h�j�_�\�g�h�\�Z�g�b�y�o���� �d�h�g�d�m�j�k�Z�o����
�k�i�Z�j�l�Z�d�b�Z�^�Z�o�����k�i�h�j�l�b�\�g�u�o���h�e�b�f�i�b�Z�^�Z�o���b���l���i���� 
�[���� �m�q�Z�k�l�b�_�� �\�� �j�Z�[�h�l�_�� �h�[�s�_�k�l�\�_�g�g�u�o�� �h�[�t�_�^�b�g�_�g�b�c��
�<�M�A�Z�� 

�K�e�m�`�_�[�g�Z�y��
�^�_�y�l�_�e�v�g�h�k�l�v 

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

�<�� �l�h�q�d�b�� �a�j�_�g�b�y���Z�\�l�h�j�h�\�� �k�l�Z�l�v�b���� �i�j�_�^�e�h�`�_�g�g�Z�y�� �h�p�_�g�d�Z�� �n�b�d�k�b�j�m�_�l�� �m��

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

�i�_�j�_�q�b�k�e�_�g�g�u�o�� �f�_�j�h�i�j�b�y�l�b�y�o���� �l�h�]�^�Z�� �d�Z�d�� �d�h�f�i�_�l�_�g�l�g�h�k�l�g�Z�y�� �f�h�^�_�e�v��

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

�d�j�b�l�_�j�b�y�f�b���h�p�_�g�d�b���^�h�e�`�g�u���k�l�Z�l�v���b�g�^�b�d�Z�l�h�j�u���>��-10]: 

- �i�h�e�g�h�l�u���a�g�Z�g�b�c�� 

- �g�Z�e�b�q�b�y���m�f�_�g�b�c�� 

- �g�Z�e�b�q�b�y���g�Z�\�u�d�h�\�� 

- �f�h�l�b�\�Z�p�b�b�����e�b�q�g�h�k�l�g�h�]�h���h�l�g�h�r�_�g�b�y������ 

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

�m�j�h�\�_�g�v�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b�� �d�h�f�i�_�l�_�g�p�b�c���� �g�Z�i�j�b�f�_�j���� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z��

�©�K�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v�� �d�h�f�i�_�l�_�g�p�b�b�� �\�� �p�_�e�h�f�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �l�j�_�[�h�\�Z�g�b�y�f����

�g�h�� �_�k�l�v�� �g�_�^�h�q�_�l�u���� �B�f�_�x�s�b�o�k�y�� �a�g�Z�g�b�c���� �m�f�_�g�b�c���� �g�Z�\�u�d�h�\�� �b�� �f�h�l�b�\�Z�p�b�b�� �\��

�p�_�e�h�f���^�h�k�l�Z�l�h�q�g�h���^�e�y���j�_�r�_�g�b�y���i�j�Z�d�l�b�q�_�k�d�b�o�����i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�����a�Z�^�Z�q����

�g�h���l�j�_�[�m�_�l�k�y���^�h�i�h�e�g�b�l�_�e�v�g�Z�y���i�j�Z�d�l�b�d�Z���i�h���g�_�d�h�l�h�j�u�f���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f��

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

�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �©�K�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v�� �d�h�f�i�_�l�_�g�p�b�b�� �i�h�e�g�h�k�l�v�x��

�k�h�h�l�\�_�l�k�l�\�m�_�l�� �l�j�_�[�h�\�Z�g�b�y�f���� �B�f�_�x�s�b�o�k�y�� �a�g�Z�g�b�c���� �m�f�_�g�b�c���� �g�Z�\�u�d�h�\�� �b��

�f�h�l�b�\�Z�p�b�b���\���i�h�e�g�h�c���f�_�j�_���^�h�k�l�Z�l�h�q�g�h���^�e�y���j�_�r�_�g�b�y���k�e�h�`�g�u�o���i�j�Z�d�l�b�q�_�k�d�b�o��

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

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

�b �i�_�^�Z�]�h�]�Z�f���� 
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�M�>�D�������������� 

�:�l�Z�[�Z�_�\�Z���F���F���� �k�l�����i�j�_�i�h�^�Z�\�Z�l�_�e�v���d�Z�n�_�^�j�u���©�;�_�a�h�i�Z�k�g�h�k�l�v��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�ª���i�j�b���L�=�L�M���b�f�_�g�b���B�����:�����D�Z�j�b�f�h�\�Z 

�F�B�=�J�:�P�B�Y���J�:�>�B�:�P�B�H�G�G�H�=�H���N�H�G�:���D�:�D���I�H�K�E�?�>�K�L�<�B�?���Y�>�?�J�G�U�O��
�D�:�L�:�K�L�J�H�N���:�L�H�F�G�U�O���W�E�?�D�L�J�H�K�L�:�G�P�B�C 

�:�g�g�h�l�Z�p�b�y���� �<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�j�h�[�e�_�f�Z��

�f�b�]�j�Z�p�b�b���j�Z�^�b�Z�p�b�h�g�g�h�]�h���n�h�g�Z�����\�u�a�\�Z�g�g�Z�y���y�^�_�j�g�u�f�b���d�Z�l�Z�k�l�j�h�n�Z�f�b���g�Z��

�Z�l�h�f�g�u�o���w�e�_�d�l�j�h�k�l�Z�g�p�b�y�o�����l�Z�d�b�o���d�Z�d���Q�_�j�g�h�[�u�e�v�k�d�Z�y���Z�\�Z�j�b�y�������������]�h�^�Z��

�b�� �Z�\�Z�j�b�y�� �g�Z�� �N�m�d�m�k�b�f�k�d�h�c�� �:�W�K�� ���������� �]�h�^�Z���� �:�\�l�h�j�� �Z�g�Z�e�b�a�b�j�m�_�l��

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

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

�\�e�b�y�g�b�_�� �g�Z�� �w�d�h�k�b�k�l�_�f�u�� �b�� �[�b�h�e�h�]�b�q�_�k�d�h�_�� �j�Z�a�g�h�h�[�j�Z�a�b�_���� �H�k�h�[�h�_��

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

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

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

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

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

�i�h�k�e�_�^�k�l�\�b�c���� �:�\�l�h�j�� �i�h�^�q�_�j�d�b�\�Z�_�l�� �\�Z�`�g�h�k�l�v�� �i�h�k�l�h�y�g�g�h�]�h��

�f�h�g�b�l�h�j�b�g�]�Z�� �j�Z�^�b�Z�p�b�h�g�g�h�]�h�� �n�h�g�Z�� �b�� �j�Z�a�j�Z�[�h�l�d�b�� �w�n�n�_�d�l�b�\�g�u�o��

�f�_�l�h�^�h�\���^�_�a�Z�d�l�b�\�Z�p�b�b���a�Z�]�j�y�a�g�_�g�g�u�o���l�_�j�j�b�l�h�j�b�c�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �J�Z�^�b�Z�p�b�y���� �F�b�]�j�Z�p�b�y�� �j�Z�^�b�Z�p�b�h�g�g�h�]�h�� �n�h�g�Z����

�Q�_�j�g�h�[�u�e�v�k�d�Z�y���Z�\�Z�j�b�y�����N�m�d�m�k�b�f�k�d�Z�y���:�W�K�����W�d�h�e�h�]�b�q�_�k�d�b�_���i�h�k�e�_�^�k�l�\�b�y����

�J�Z��̂b�Z�p�b�h�g�g�Z�y���[�_�a�h�i�Z�k�g�h�k�l�v�� 

Annotatsiya . Ushbu maqolada 1986 yildagi Chernobil avariyasi va 2011 

yildagi Fukusima AES halokati kabi atom elektr stantsiyalaridagi yadroviy 

falokatlar natijasida kelib chiqqan radiatsiya fonining ko'chishi muammosi ko'rib 

chiqilgan. Muallif radiatsiya ifloslanishining atrof-muhit va inson salomatligiga 

ta'sirini, shu jumladan tuproq, suv va havoning ifloslanishini, ekotizimlar va 

biologik xilma-xillikka ta'sirini tahlil qiladi. Saraton xavfini oshirish va genetik 

mutatsiyalar kabi nurlanishning uzoq muddatli ta'siriga alohida e'tibor 

qaratiladi. Maqolada turli xil baxtsiz hodisalardan keyin radiatsiya fonining 
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migratsiyasini qiyosiy tahlil qilish va salbiy oqibatlarni minimallashtirish uchun 

zarur bo'lgan ehtiyot choralari muhokama qilinadi. Muallif radiatsiya fonini 

doimiy ravishda kuzatib borish va ifloslangan joylarni zararsizlantirishning 

samarali usullarini ishlab chiqish muhimligini ta'kidlaydi. 

Kalit  so 'zlar : radiatsiya, radiatsiya fonining ko'chishi, Chernobil 

avariyasi, Fukusima AES, ekologik oqibatlar, radiatsiya xavfsizligi. 

Annotation . This article examines the problem of background radiation 

migration caused by nuclear disasters at nuclear power plants, such as the 

Chernobyl accident in 1986 and the Fukushima accident in 2011. The author 

analyzes the effects of radiation pollution on the environment and human 

health, including pollution of soil, water and air, as well as the impact on 

ecosystems and biological diversity. Special attention is paid to the long-term 

effects of radiation, such as increased risk of cancer and genetic mutations. 

The article provides a comparative analysis of background radiation migration 

after various accidents and discusses the precautions necessary to minimize 

negative consequences. The author emphasizes the importance of constant 

monitoring of the radiation background and the development of effective 

methods for decontamination of contaminated areas. 

Keywords : Radiation, Migration of background radiation, Chernobyl 

accident, Fukushima nuclear power plant, Environmental consequences, 

Radiation safety. 
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Annotatsiya . Zamonaviy qutqaruv operatsiyalari yuqori darajadagi 

tayyorgarlikni va ekstemal sharoitda ishlayotgan xodimlarning holatini doimiy 

nazorat qilishni talab qiladi. Ushbu maqolada qutqaruvchilarning fiziologik 

�Y�D�� �M�L�V�P�R�Q�L�\�� �K�R�O�D�W�L�Q�L�� �Q�D�]�R�U�D�W�� �T�L�O�L�V�K�� �X�F�K�X�Q�� �T�R�Á�O�O�Dnilayotgan zamonaviy texnik 

�\�H�F�K�L�P�O�D�U�� �N�R�Á�U�L�E�� �F�K�L�T�L�O�D�G�L���� �0�D�K�D�O�O�L�\�� �Y�D�� �[�R�U�L�M�L�\�� �U�L�Y�R�M�O�D�Q�L�V�K�O�D�U�Q�L�� �D�V�R�V�L�\�� �P�H�]�R�Q�O�D�U��

bo'yicha taqqoslash amalga oshirilgan: texnik ta'minot, avtomatlashtirish 

�G�D�U�D�M�D�V�L�����L�V�K�R�Q�F�K�O�L�O�L�N�����G�D�O�D���V�K�D�U�R�L�W�L�G�D���T�R�Á�O�O�D�Q�L�O�L�V�K�L�����7�D�K�O�L�O���Q�D�W�L�M�D�O�D�U�L��asosida xorijiy 

�L�O�J�Á�R�U�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�Q�L�� �P�D�K�D�O�O�L�\�� �D�P�D�O�L�\�R�W�J�D�� �W�D�W�E�L�T�� �T�L�O�L�V�K�� �E�R�
�\�L�F�K�D�� �W�D�Y�V�L�\�D�O�D�U��

ishlab chiqilgan. 
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�.�D�O�L�W�� �V�R�Á�]�O�D�U�� monitoring, qutqaruvchilar, telemetriya, biosensorlar, 

�V�R�J�Á�O�L�T�����D�Y�W�R�P�D�W�O�D�V�K�W�L�U�L�V�K�����$�,�����L�V�K���[�D�Y�I�V�L�]�O�L�J�L�� 

Annotation . Modern rescue operations require a high level 

of preparedness and continuous monitoring of the personnel working in 

extreme conditions. This article examines modern technological solutions used 

to monitor the physiological and physical state of rescuers. A comparative 

analysis of domestic and foreign developments is conducted based 

on key criteria: technical equipment, level of automation, reliability, applicability 

in field conditions. Based on the results of the analysis, recommendations for 

the implementation and adaptation of advanced foreign technologies into 

domestic practice are formulated. 

Keywords:  monitoring, rescuers, telemetry, biosensors, health, 

automation, AI, occupational safety. 
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�:�f�_�j�b�d�Z�g�k�d�Z�y�� �i�e�Z�l�n�h�j�f�Z�� �)�L�U�V�W�1�H�W���� �k�h�a�^�Z�g�g�Z�y�� �\�� �k�h�l�j�m�^�g�b�q�_�k�l�\�_�� �k�� �$�7�	�7����

�i�j�_�^�h�k�l�Z�\�e�y�_�l�� �i�j�b�h�j�b�l�_�l�g�u�c�� �/�7�(-�^�h�k�l�m�i���k�e�m�`�[�Z�f�� �w�d�k�l�j�_�g�g�h�]�h��

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

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

�F�g�h�]�b�_�� �k�b�k�l�_�f�u�� �j�Z�[�h�l�Z�x�l�� �k�� �h�[�e�Z�q�g�u�f�b �l�_�o�g�h�e�h�]�b�y�f�b�� ���$�:�6����

Microsoft Azure) �²  �^�e�y�� �p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�h�]�h�� �k�[�h�j�Z�� �b�� �Z�g�Z�e�b�a�Z�� �[�h�e�v�r�b�o��

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

�I�j�Z�d�l�b�d�Z�� �i�j�b�f�_�g�_�g�b�y���� �K�h�\�j�_�f�_�g�g�u�_�� �f�h�g�b�l�h�j�b�g�]�h�\�u�_�� �j�_�r�_�g�b�y��

�Z�d�l�b�\�g�h���i�j�b�f�_�g�y�x�l�k�y���\�� 

�x �h�i�_�j�Z�p�b�y�o���)�(�0�$���b���G�Z�p�b�h�g�Z�e�v�g�h�c���]�\�Z�j�^�b�b���K�R�:�� 

�x �i�h�`�Z�j�g�u�o���k�e�m�`�[�Z�o���D�Z�g�Z�^�u�� 

�x �]�m�f�Z�g�b�l�Z�j�g�u�o���f�b�k�k�b�y�o���H�H�G�� 

�x �w�d�k�l�j�_�f�Z�e�v�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�y�o���1�$�6�$�����\�d�e�x�q�Z�y���i�j�h�_�d�l���+�,-

�6�(�$�6�����k�b�f�m�e�y�p�b�y���f�b�k�k�b�c���g�Z���F�Z�j�k�_�����k���i�j�b�f�_�g�_�g�b�_�f���+�H�[�R�V�N�L�Q. 
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�J�h�k�k�b�c�k�d�b�_�� �j�_�r�_�g�b�y���� �H�^�g�b�f�� �b�a�� �a�Z�f�_�l�g�u�o�� �i�j�b�f�_�j�h�\�� �y�\�e�y�_�l�k�y��

�k�b�k�l�_�f�Z�� �f�h�g�b�l�h�j�b�g�]�Z�� �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�� ���K�l�j�_�e�_�p-�F�h�g�b�l�h�j�b�g�]������

�j�Z�a�j�Z�[�h�l�Z�g�g�Z�y�� �G�I�H�� ���K�i�_�d�l�j�h�g���� ���J�h�k�k�b�y���� �^�e�y�� �F�Q�K�� �b�� �k�b�e�h�\�u�o�� �k�l�j�m�d�l�m�j1. 

�M�k�l�j�h�c�k�l�\�h�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �g�Z�]�j�m�^�g�u�c�� �k�_�g�k�h�j�g�u�c�� �f�h�^�m�e�v����

�h�l�k�e�_�`�b�\�Z�x�s�b�c�� �k�_�j�^�_�q�g�u�c�� �j�b�l�f���� �l�_�f�i�_�j�Z�l�m�j�m�� �l�_�e�Z���� �i�h�e�h�`�_�g�b�_�� �l�_�e�Z 

�b���i�_�j�_�^�Z�x�s�b�c���^�Z�g�g�u�_���g�Z���d�h�f�Z�g�^�g�u�c���i�m�g�d�l���i�h���a�Z�s�b�s�z�g�g�h�f�m���d�Z�g�Z�e�m�� 

�<�� �j�Z�f�d�Z�o�� �i�j�h�_�d�l�Z�� ���P�b�n�j�h�\�h�c�� �k�i�Z�k�Z�l�_�e�v�� �j�Z�a�j�Z�[�h�l�Z�g�u�� �i�j�h�l�h�l�b�i�u��

�g�h�k�b�f�u�o�� �d�h�f�i�e�_�d�k�h�\�� �k�� �f�h�^�m�e�y�f�b�� �*�3�6���=�E�H�G�:�K�K-�g�Z�\�b�]�Z�p�b�b����

�[�b�h�f�_�l�j�b�q�_�k�d�b�f�b�� �k�_�g�k�h�j�Z�f�b�� �b�� �b�g�l�_�]�j�Z�p�b�_�c�� �\�� �k�b�k�l�_�f�m��

�Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�]�h���m�i�j�Z�\�e�_�g�b�y���k�b�e�Z�f�b���b���k�j�_�^�k�l�\�Z�f�b���F�Q�K���J�h�k�k�b�b2. 

�L�Z�d�`�_�� �\�_�^�m�l�k�y�� �j�Z�a�j�Z�[�h�l�d�b�� �\�� �G�B�B�� �P�b�n�j�h�\�u�o�� �L�_�o�g�h�e�h�]�b�c��

�;�_�a�h�i�Z�k�g�h�k�l�b���� �]�^�_�� �j�_�Z�e�b�a�h�\�Z�g�u���g�_�c�j�h�k�_�l�_�\�u�_�� �f�h�^�_�e�b�� �Z�g�Z�e�b�a�Z�� �W�D�= 

�b���i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y���i�_�j�_�]�j�m�a�h�d���m���k�i�Z�k�Z�l�_�e�_�c���\���j�_�`�b�f�_���j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b�� 

�H�l�_�q�_�k�l�\�_�g�g�u�_���j�Z�a�j�Z�[�h�l�d�b�����H�i�u�l���M�a�[�_�d�b�k�l�Z�g�Z 

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

�\�� �h�[�_�k�i�_�q�_�g�b�b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �k�i�Z�k�Z�l�_�e�_�c���� �h�l�_�q�_�k�l�\�_�g�g�u�_�� �k�b�k�l�_�f�u��

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

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

�b�g�k�l�b�l�m�l�h�\�� �b�� �h�[�h�j�h�g�g�u�o�� �i�j�_�^�i�j�b�y�l�b�c���� �O�h�l�y�� �i�h�� �j�y�^�m�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o��

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

�Z�d�l�b�\�g�Z�y�� �j�Z�[�h�l�Z�� �\�� �g�Z�i�j�Z�\�e�_�g�b�b�� �Z�^�Z�i�l�Z�p�b�b���� �b�f�i�h�j�l�h�a�Z�f�_�s�_�g�b�y 

�b���e�h�d�Z�e�b�a�Z�p�b�b���l�_�o�g�h�e�h�]�b�c�� 

�<�� �M�a�[�_�d�b�k�l�Z�g�_�� �\�_�^�z�l�k�y�� �i�h�k�l�_�i�_�g�g�h�_�� �\�g�_�^�j�_�g�b�_�� �p�b�n�j�h�\�u�o�� �k�b�k�l�_�f��

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

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

�G�Z�i�j�b�f�_�j���� �\�� �j�Z�f�d�Z�o�� �i�j�h�_�d�l�h�\�� �i�j�b�� �i�h�^�^�_�j�`�d�_�� �G�Z�\�h�b�c�k�d�h�]�h��

�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �]�h�j�g�h�]�h�� �b�g�k�l�b�l�m�l�Z�� �b�� �F�Q�K�� �J�_�k�i�m�[�e�b�d�b�� �M�a�[�_�d�b�k�l�Z�g����

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

�f�h�g�b�l�h�j�b�g�]�Z�� �l�_�f�i�_�j�Z�l�m�j�u�� �l�_�e�Z���� �i�m�e�v�k�Z�� �b�� �&�2�• �\�� �^�u�o�Z�l�_�e�v�g�h�c�� �a�h�g�_��

�k�i�Z�k�Z�l�_�e�y�� 

https://chatgpt.com/c/6823952c-cae0-8006-899a-ac5bb3e9a4a4#user-content-fn-6
https://chatgpt.com/c/6823952c-cae0-8006-899a-ac5bb3e9a4a4#user-content-fn-7
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�D�j�h�f�_�� �l�h�]�h���� �\�� �k�h�l�j�m�^�g�b�q�_�k�l�\�_�� �k�� �B�<�F�b�F�=�� �:�G�� �J�M�a�� �j�Z�a�j�Z�[�h�l�Z�g�u��

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

�\���i�h�e�_�\�u�o���m�q�_�g�b�y�o���b���Z�\�Z�j�b�c�g�u�o���k�b�l�m�Z�p�b�y�o�� 

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

�j�y�^�h�f���h�]�j�Z�g�b�q�_�g�b�c�� 

�x �h�]�j�Z�g�b�q�_�g�g�Z�y���Z�\�l�h�g�h�f�g�h�k�l�v�����\�j�_�f�y���j�Z�[�h�l�u���m�k�l�j�h�c�k�l�\���� 

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

�x  �h�j�]�Z�g�b�a�Z�p�b�y���h�i�_�j�Z�l�b�\�g�h�]�h���j�_�Z�]�b�j�h�\�Z�g�b�y���g�Z���i�h�e�m�q�_�g�g�m�x��

�b�g�n�h�j�f�Z�p�b�x�� 

�x �i�j�h�\�_�^�_�g�b�_���b���h�k�m�s�_�k�l�\�e�_�g�b�_���d�h�g�n�_�j�_�g�p�b�c�� 

�x �h�l�k�m�l�k�l�\�b�_���i�h�e�g�h�p�_�g�g�h�c���h�[�e�Z�q�g�h�c���b�g�n�j�Z�k�l�j�m�d�l�m�j�u�� 

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

�L�_�f�� �g�_�� �f�_�g�_�_���� �g�Z�[�e�x�^�Z�_�l�k�y�� �i�h�e�h�`�b�l�_�e�v�g�Z�y�� �^�b�g�Z�f�b�d�Z 

�\�� �g�Z�i�j�Z�\�e�_�g�b�b �Z�^�Z�i�l�Z�p�b�b�� �a�Z�j�m�[�_�`�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �b�� �j�Z�a�j�Z�[�h�l�d�b��

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

�l�_�o�g�h�e�h�]�b�c�� 

�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� �a�Z�j�m�[�_�`�g�u�o�� �b�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �k�b�k�l�_�f��

�f�h�g�b�l�h�j�b�g�]�Z. 

�>�e�y�� �k�b�k�l�_�f�� �f�h�g�b�l�h�j�b�g�]�Z�� �k�h�k�l�h�y�g�b�y�� �k�i�Z�k�Z�l�_�e�_�c�� �\�Z�`�g�h 

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

�k�d�h�j�h�k�l�v�� �j�_�Z�d�p�b�b���� �k�l�h�b�f�h�k�l�v���� �b�g�l�_�]�j�Z�p�b�y�� �k�� �k�m�s�_�k�l�\�m�x�s�b�f�b 

�k�b�k�l�_�f�Z�f�b���� �Z�� �l�Z�d�`�_�� �\�h�a�f�h�`�g�h�k�l�v �f�Z�k�r�l�Z�[�b�j�h�\�Z�g�b�y�� �b�� �e�h�d�Z�e�b�a�Z�p�b�b�� 

�<�� �l�Z�[�e�b�p�_�� �g�b�`�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �k�j�Z�\�g�b�l�_�e�v�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��

�a�Z�j�m�[�_�`�g�u�o�� �b�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �j�_�r�_�g�b�c�� �g�Z���h�k�g�h�\�_�� �w�l�b�o 

�i�Z�j�Z�f�_�l�j�h�\�������l�Z�[�e������ 
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�L�Z�[�e�b�p�Z��1. 

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

�D�j�b�l�_�j�b�c �A�Z�j�m�[�_�`�g�u�_���k�b�k�l�_�f�u �H�l�_�q�_�k�l�\�_�g�g�u�_���k�b�k�l�_�f�u 

�L�_�o�g�h�e�h�]�b�y��

�f�h�g�b�l�h�j�b�g�]�Z 

�;�b�h�k�_�g�k�h�j�u�����i�m�e�v�k����

�l�_�f�i�_�j�Z�l�m�j�Z�����K�H�•�����W�D�=�� 

�;�b�h�k�_�g�k�h�j�u�����=�E�H�G�:�K�K-

�g�Z�\�b�]�Z�p�b�y�����W�D�=����

�l�_�f�i�_�j�Z�l�m�j�Z 

�L�b�i���m�k�l�j�h�c�k�l�\�Z 

�G�h�k�b�f�u�_���m�k�l�j�h�c�k�l�\�Z��

���`�b�e�_�l�u�����n�m�l�[�h�e�d�b����

�j�_�f�g�b�� 

�G�h�k�b�f�u�_���m�k�l�j�h�c�k�l�\�Z��

���`�b�e�_�l�u�����g�Z�]�j�m�^�g�u�_��

�f�h�^�m�e�b�� 

�I�_�j�_�^�Z�q�Z���^�Z�g�g�u�o 

�%�O�X�H�W�R�R�W�K�����*�6�0�����h�[�e�Z�q�g�u�_��

�k�b�k�l�_�f�u�����f�h�[�b�e�v�g�u�_��

�i�j�b�e�h�`�_�g�b�y 

�*�6�0�����a�Z�s�b�s�_�g�g�u�_��

�d�Z�g�Z�e�u�����f�h�[�b�e�v�g�u�_��

�i�e�Z�l�n�h�j�f�u 

�B�k�i�h�e�v�a�h�\�Z�g�b�_��

�B�B���F�Z�r�b�g�g�h�]�h��

�h�[�m�q�_�g�b�y 

�I�j�h�]�g�h�a�b�j�h�\�Z�g�b�_��

�k�h�k�l�h�y�g�b�c�����Z�g�Z�e�b�a���\��

�j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b 

�I�j�h�]�g�h�a�b�j�h�\�Z�g�b�_��

�k�h�k�l�h�y�g�b�c���g�Z���[�Z�a�_��

�g�_�c�j�h�k�_�l�_�c 

�:�\�l�h�g�h�f�g�h�k�l�v 

���\�j�_�f�y���j�Z�[�h�l�u�� 
�>�h���������q�Z�k�h�\ �>�h���������q�Z�k�h�\ 

�B�g�l�_�]�j�Z�p�b�y���k��

�h�[�e�Z�q�g�u�f�b���k�b�k�l�_�f�Z�f�b 

�>�Z�����h�[�e�Z�q�g�h�_���o�j�Z�g�b�e�b�s�_��

�^�Z�g�g�u�o�����b�g�l�_�]�j�Z�p�b�y���k��

�k�b�k�l�_�f�Z�f�b���F�Q�K�� 

�G�_�l�����h�]�j�Z�g�b�q�_�g�g�Z�y��

�b�g�l�_�]�j�Z�p�b�y�� 

�H�[�j�Z�[�h�l�d�Z���^�Z�g�g�u�o���\��

�j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b 

�>�Z�����i�j�y�f�h�c���f�h�g�b�l�h�j�b�g�]��

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

�>�Z�����i�_�j�_�^�Z�q�Z���^�Z�g�g�u�o���\��

�j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b�����g�h���k��

�h�]�j�Z�g�b�q�_�g�b�y�f�b�� 

�K�l�h�b�f�h�k�l�v���m�k�l�j�h�c�k�l�\�Z 
�<�u�k�h�d�Z�y�����h�l���������� 

�^�h�������������8�6�'�� 

�K�j�_�^�g�y�y�����h�l�������� 

�^�h 1500 USD) 

�G�Z�^�_�`�g�h�k�l�v�����m�k�e�h�\�b�y��

�w�d�k�i�e�m�Z�l�Z�p�b�b�� 

�<�u�k�h�d�Z�y�����b�k�i�u�l�Z�g�h���\��

�w�d�k�l�j�_�g�g�u�o���k�b�l�m�Z�p�b�y�o 

�K�j�_�^�g�y�y�����\�h�a�f�h�`�g�u��

�i�j�h�[�e�_�f�u���\���m�k�e�h�\�b�y�o��

�i�h�\�u�r�_�g�g�h�c���g�Z�]�j�m�a�d�b 
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�<�u�\�h�^�u���b�a���k�j�Z�\�g�b�l�_�e�v�g�h�]�h���Z�g�Z�e�b�a�Z. 

1. �L�_�o�g�h�e�h�]�b�q�_�k�d�Z�y�� �a�j�_�e�h�k�l�v���� �a�Z�j�m�[�_�`�g�u�_�� �k�b�k�l�_�f�u (Zephyr 

�%�L�R�+�D�U�Q�H�V�V���� �+�H�[�R�V�N�L�Q���� �b�f�_�x�l�� �[�h�e�_�_�� �\�u�k�h�d�m�x�� �k�l�_�i�_�g�v�� �l�_�o�g�h�e�h�]�b�q�_�k�d�h�c��

�a�j�_�e�h�k�l�b�� �b�� �r�b�j�h�d�h�_�� �i�j�b�f�_�g�_�g�b�_�� �\�� �j�Z�a�e�b�q�g�u�o�� �k�l�j�Z�g�Z�o���� �H�g�b�� �h�[�e�Z�^�Z�x�l��

�\�u�k�h�d�b�f�� �m�j�h�\�g�_�f�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �b�� �b�g�l�_�]�j�Z�p�b�b�� �k�� �f�h�[�b�e�v�g�u�f�b�� �b��

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

�\���j�_�Z�e�v�g�u�o���k�i�Z�k�Z�l�_�e�v�g�u�o���h�i�_�j�Z�p�b�y�o�� 

2. �:�\�l�h�g�h�f�g�h�k�l�v�� �b�� �m�^�h�[�k�l�\�h���� �\�� �h�l�e�b�q�b�_�� �h�l�� �h�l�_�q�_�k�l�\�_�g�g�u�o��

�j�_�r�_�g�b�c���� �d�h�l�h�j�u�_�� �b�f�_�x�l�� �[�h�e�_�_�� �d�h�j�h�l�d�h�_�� �\�j�_�f�y���Z�\�l�h�g�h�f�g�h�c�� �j�Z�[�h�l�u�� ���^�h��

������ �q�Z�k�h�\������ �a�Z�j�m�[�_�`�g�u�_�� �m�k�l�j�h�c�k�l�\�Z�� �h�[�_�k�i�_�q�b�\�Z�x�l�� �[�h�e�_�_�� �^�e�b�l�_�e�v�g�u�c��

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

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

�m�k�e�h�\�b�y�o���w�d�k�l�j�_�f�Z�e�v�g�h�c���j�Z�[�h�l�u�� 

3. �K�l�h�b�f�h�k�l�v�����K�l�h�b�f�h�k�l�v���a�Z�j�m�[�_�`�g�u�o���k�b�k�l�_�f���a�g�Z�q�b�l�_�e�v�g�h���\�u�r�_����

�q�l�h�� �h�[�m�k�e�h�\�e�_�g�h�� �i�j�b�f�_�g�_�g�b�_�f�� �g�h�\�_�c�r�b�o�� �l�_�o�g�h�e�h�]�b�c�� �b�� �b�g�l�_�]�j�Z�p�b�_�c�� �k��

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

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

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

�Z�g�Z�e�h�]�Z�f�� 

4. �B�g�l�_�]�j�Z�p�b�y�� �k�� �k�m�s�_�k�l�\�m�x�s�b�f�b�� �k�b�k�l�_�f�Z�f�b���� �A�Z�j�m�[�_�`�g�u�_��

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

�k�b�k�l�_�f�Z�f�b�� �w�d�k�l�j�_�g�g�h�]�h�� �j�_�Z�]�b�j�h�\�Z�g�b�y�� ���g�Z�i�j�b�f�_�j���� �)�L�U�V�W�1�H�W�� �\�� �K�R�:������ �q�l�h��

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

�j�_�r�_�g�b�c�����<���k�\�h�x���h�q�_�j�_�^�v�����h�l�_�q�_�k�l�\�_�g�g�u�_���k�b�k�l�_�f�u���i�h�d�Z���g�_���h�[�_�k�i�_�q�b�\�Z�x�l��

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

�k�i�Z�k�Z�l�_�e�v�g�u�o���h�i�_�j�Z�p�b�y�o�� 

�J�_�d�h�f�_�g�^�Z�p�b�b���^�e�y���m�e�m�q�r�_�g�b�y���h�l�_�q�_�k�l�\�_�g�g�u�o���j�_�r�_�g�b�c 

1. �I�h�\�u�r�_�g�b�_�� �Z�\�l�h�g�h�f�g�h�k�l�b�� �m�k�l�j�h�c�k�l�\���� �g�_�h�[�o�h�^�b�f�h�� �j�Z�[�h�l�Z�l�v��

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

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

�j�Z�a�\�b�\�Z�l�v�� �b�g�l�_�]�j�Z�p�b�x�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �k�b�k�l�_�f�� �k�� �g�Z�p�b�h�g�Z�e�v�g�u�f�b��

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

�j�_�r�_�g�b�y�f�b���^�e�y���o�j�Z�g�_�g�b�y���b���Z�g�Z�e�b�a�Z���^�Z�g�g�u�o�� 

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

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

�\�u�k�h�d�b�f�b�� �k�l�Z�g�^�Z�j�l�Z�f�b�� �g�Z�^�_�`�g�h�k�l�b�� �b�� �b�g�l�_�]�j�Z�p�b�b�� �k�� �k�h�\�j�_�f�_�g�g�u�f�b��

�l�_�o�g�h�e�h�]�b�y�f�b���^�e�y���i�h�\�u�r�_�g�b�y���w�n�n�_�d�l�b�\�g�h�k�l�b���k�i�Z�k�Z�l�_�e�v�g�u�o���h�i�_�j�Z�p�b�c�� 

�A�Z�d�e�x�q�_�g�b�_. �K�h�\�j�_�f�_�g�g�u�_�� �k�i�Z�k�Z�l�_�e�v�g�u�_�� �h�i�_�j�Z�p�b�b�� �l�j�_�[�m�x�l��

�i�h�k�l�h�y�g�g�h�]�h�� �d�h�g�l�j�h�e�y�� �a�Z�� �k�h�k�l�h�y�g�b�_�f�� �k�i�Z�k�Z�l�_�e�_�c���� �j�Z�[�h�l�Z�x�s�b�o�� �\��

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

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

�k�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�� �a�Z�j�m�[�_�`�g�u�o�� �k�b�k�l�_�f��

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

�g�_�^�h�k�l�Z�l�d�b���d�Z�`�^�h�c���b�a���g�b�o�� 

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

�Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �b�� �b�g�l�_�]�j�Z�p�b�b�� �k�� �g�h�\�_�c�r�b�f�b�� �l�_�o�g�h�e�h�]�b�y�f�b���� �q�l�h��

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

�k�i�Z�k�Z�l�_�e�_�c���� �<�� �l�h�� �`�_�� �\�j�_�f�y�� �h�l�_�q�_�k�l�\�_�g�g�u�_�� �k�b�k�l�_�f�u���� �g�_�k�f�h�l�j�y�� �g�Z��

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

�Z�^�Z�i�l�Z�p�b�b���d���k�i�_�p�b�n�b�q�_�k�d�b�f���m�k�e�h�\�b�y�f���b���j�_�Z�e�v�g�u�f���i�h�l�j�_�[�g�h�k�l�y�f�� 

�>�e�y�� �i�h�\�u�r�_�g�b�y���w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�Z�[�h�l�u�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �k�b�k�l�_�f��

�g�_�h�[�o�h�^�b�f�h�� �\�g�_�^�j�_�g�b�_�� �f�_�`�^�m�g�Z�j�h�^�g�u�o�� �i�_�j�_�^�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c�� �b��

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

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

�j�_�r�_�g�b�c���\���k�n�_�j�_���f�h�g�b�l�h�j�b�g�]�Z���k�i�Z�k�Z�l�_�e�_�c�� 

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

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

�^�e�y�� �i�h�\�u�r�_�g�b�y�� �[�_�a�h�i�Z�k�g�h�k�l�b���� �h�i�_�j�Z�l�b�\�g�h�k�l�b�� �b�� �w�n�n�_�d�l�b�\�g�h�k�l�b��

�k�i�Z�k�Z�l�_�e�v�g�u�o���h�i�_�j�Z�p�b�c�� 



https://www.zephyranywhere.com/
https://www.hexoskin.com/
https://www.darpa.mil/program/next-generation-physiological-sensing
https://www.firstnet.gov/
https://www.nasa.gov/analogs/hera
https://www.spectron.ru/catalog/strel-m
https://www.mchs.gov.ru/deyatelnost/it-projects
https://nmmc.uz/nng
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=dykC63IAAAAJ&citation_for_view=dykC63IAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=dykC63IAAAAJ&citation_for_view=dykC63IAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=z7_f3NMAAAAJ&citation_for_view=z7_f3NMAAAAJ:WF5omc3nYNoC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=z7_f3NMAAAAJ&citation_for_view=z7_f3NMAAAAJ:WF5omc3nYNoC


50 

ILMIY-TADQIQOT  VA  ISHLAR  
 

 

�M�>�D�������������� 

�:�j�b�i�o�h�^�`�Z�_�\�Z���F���;�������^�h�p�_�g�l���d�Z�n�_�^�j�u���©�;�@�>�ª���L�Z�r�=�L�M�� 
�=�m�e�h�f�h�\�Z���=���F�������^�h�p�_�g�l���d�Z�n�_�^�j�u���©�;�@�>�ª���L�Z�r�=�L�M 

�Q�J�?�A�<�U�Q�:�C�G�U�?���K�B�L�M�:�P�B�B���L�?�O�G�H�=�?�G�G�H�=�H���O�:�J�:�D�L�?�J�:�� 
�B�O���I�H�K�E�?�>�K�L�<�B�Y���B���E�B�D�<�B�>�:�P�B�Y 

�:�g�g�h�l�Z�p�b�y�� �Q�_�e�h�\�_�q�_�k�l�\�h�����\�k�l�m�i�Z�y �\�� XXI �\�_�d���� �f�h�`�_�l��

�j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �b�� �Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �o�h�e�h�^�g�u�_�� �\�h�c�g�u���� �k�h�\�j�_�f�_�g�g�u�_��

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

�k�l�h�e�_�l�b�c���� �B�k�o�h�^�y�� �b�a�� �w�l�h�]�h���� �^�Z�g�g�Z�y�� �k�l�Z�l�v�y���� �i�h�� �]�j�Z�`�^�Z�g�k�d�h�c�� �a�Z�s�b�l�_��

�h�l�� �q�j�_�a�\�u�q�Z�c�g�h�c�� �k�b�l�m�Z�p�b�b�� �l�_�o�g�h�]�_�g�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z���� �h�[�_�k�i�_�q�b�\�Z�_�l��

�g�_�i�j�_�j�u�\�g�m�x�� �k�\�y�a�v���b���^�Z�k�l�� �\�h�a�f�h�`�g�h�k�l�v�� �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y�� �\�h�a�f�h�`�g�h�c��

�k�b�l�m�Z�p�b�b���� �<�� �k�l�Z�l�v�_�� �i�j�b�\�_�^�_�g�u�� �j�Z�a�e�b�q�g�u�_�� �k�i�h�k�h�[�u�� �e�b�d�\�b�^�Z�p�b�b�� �Q�K��

�l�_�o�g�h�]�_�g�g�h�]�h���o�Z�j�Z�d�l�_�j�Z�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �Q�K���� �h�j�m�`�b�y���� �l�_�o�g�h�]�_�g�g�u�c���� �h�i�Z�k�g�h�k�l�v����

�d�Z�l�Z�k�l�j�h�n�Z���� �[�_�a�h�i�Z�k�g�h�k�l�v���� �i�h�`�Z�j���� �\�a�j�u�\���� �Z�\�Z�j�b�y���� �e�h�d�Z�e�v�g�u�c����

�e�b�d�\�b�^�Z�p�b�y�����d�h�f�f�m�g�Z�e�v�g�Z�y���k�b�k�l�_�f�Z�����w�\�Z�d�m�Z�p�b�y������ 

Annotation.  Humanity, entering the XXI century, can consider and 

analyze the cold wars, modern weapons, various disasters and other problems 

of past centuries. Based on this, this article, on civil protection from man-made 

emergencies, provides continuous communication and will provide an 

opportunity to navigate a possible situation. The article presents various ways 

to eliminate man-made emergencies. 

Key words:  Emergencies, weapons, man-made, danger, catastrophe, 

safety, fire, explosion, accident, local, liquidation, utility system, evacuation. 

Annotatsiya.  XXI �D�V�U�J�D�� �T�D�G�D�P�� �T�R�µ�\�J�D�Q�� �L�Q�V�R�Q�L�\�D�W�� �R�µ�W�J�D�Q�� �D�V�U�O�D�U�G�D�J�L��

sovuq urushlar, zamonaviy qurollar, turli ofatlar va bo�V�K�T�D���P�X�D�P�P�R�O�D�U�Q�L���N�R�µ�U�L�E��

chiqishi va tahlil qilishi mumkin. Shundan kelib chiqqan holda, texnogen 

xususiyatdagi favqulodda vaziyatlardan fuqaro muhofazasiga oid ushbu 

maqola uzluksiz aloqani ta'minlaydi va yuzaga kelishi mumkin bo'lgan vaziyatni 

boshqarish imkoniyatini beradi. Maqolada texnogen favqulodda vaziyatlarni 

bartaraf etishning turli usullari keltirilgan. 
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�.�D�O�L�W�� �� �V�R�¶�]�O�D�U�� Favqulodda vaziyatlar, qurollar, texnogen, xavf, falokat, 

xavfsizlik, yong'in, portlash, avariya, mahalliy, tugatish, kommunal tizim, 

evakuatsiya. 

�G�Z�� �\�k�_�o�� �k�l�Z�^�b�y�o�� �k�\�h�_�]�h�� �j�Z�a�\�b�l�b�y�� �q�_�e�h�\�_�d�� �l�_�k�g�h�� �k�\�y�a�Z�g�� �k��

�h�d�j�m�`�Z�x�s�b�f�� �f�b�j�h�f�����H�g�� �\�k�_�� �[�h�e�v�r�_�� �b�� �[�h�e�v�r�_�� �h�s�m�s�Z�_�l�� �g�Z�� �k�_�[�_��

�i�j�h�[�e�_�f�u���� �\�h�a�g�b�d�Z�x�s�b�_�� �i�j�b�� �i�j�h�`�b�\�Z�g�b�b�� �\�� �\�u�k�h�d�h�b�g�^�m�k�l�j�b�Z�e�v�g�h�f��

�h�[�s�_�k�l�\�_�����H�i�Z�k�g�h�_���\�f�_�r�Z�l�_�e�v�k�l�\�h���q�_�e�h�\�_�d�Z���\���i�j�b�j�h�^�m���j�_�a�d�h���m�k�b�e�b�e�h�k�v��

�b�� �k�_�c�q�Z�k�� �]�j�h�a�b�l�� �k�l�Z�l�v�� �]�e�h�[�Z�e�v�g�h�c�� �h�i�Z�k�g�h�k�l�v�x�� �^�e�y�� �q�_�e�h�\�_�q�_�k�l�\�Z����

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

�q�j�_�a�\�u�q�Z�c�g�u�_�� �k�b�l�m�Z�p�b�b�� ���Q�K��-�w�l�h�� �k�b�k�l�_�f�Z�� �[�_�^�k�l�\�b�y���� �d�Z�l�Z�k�l�j�h�n�u����

�h�q�_�j�_�^�g�u�_�� �Z�\�Z�j�b�b���� �Z�d�l�u�� �l�_�j�j�h�j�b�a�f�Z�� �b�� �k�Z�f�h�_�� �j�Z�k�i�j�h�k�l�j�Z�g�z�g�g�h�_�� �Q�K��

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

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

�i�j�b�j�h�^�g�u�f�b���d�Z�l�Z�k�l�j�h�n�Z�f�b�����a�_�f�e�_�l�j�y�k�_�g�b�y�����g�Z�\�h�^�g�_�g�b�y�����h�[�\�Z�e�u���� �Q�K �g�Z��

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

�h�q�b�k�l�g�u�o���k�h�h�j�m�`�_�g�b�y�o�����\�h�^�h�i�j�h�\�h�^�_��  

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

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

�b���\�a�j�u�\�u�����d�h�l�h�j�u�_���i�j�h�b�k�o�h�^�y�l�� 

- �g�Z���i�j�h�f�u�r�e�_�g�g�u�o���h�[�t�_�d�l�Z�o�� 

- �g�Z���h�[�t�_�d�l�Z�o���^�h�[�u�q�b�����o�j�Z�g�_�g�b�y���b���i�_�j�_�j�Z�[�h�l�d�b��

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

- �g�Z���l�j�Z�g�k�i�h�j�l�_�� 

- �\���r�Z�o�l�Z�o�����]�h�j�g�u�o���\�u�j�Z�[�h�l�d�Z�o�����f�_�l�j�h�i�h�e�b�l�_�g�Z�o�� 

- �\���a�^�Z�g�b�y�o���b���k�h�h�j�m�`�_�g�b�y�o���`�b�e�h�]�h�����k�h�p�b�Z�e�v�g�h-�[�u�l�h�\�h�]�h���b��

�d�m�e�v�l�m�j�g�h�]�h���g�Z�a�g�Z�q�_�g�b�y�� 

�I�H�@�:�J���± �w�l�h�� �\�u�r�_�^�r�b�c�� �b�a-�i�h�^�� �d�h�g�l�j�h�e�y�� �i�j�h�p�_�k�k�� �]�h�j�_�g�b�y����

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

�b���a�^�h�j�h�\�v�x���e�x�^�_�c�� 
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�H�k�g�h�\�g�u�f�b�� �i�j�b�q�b�g�Z�f�b�� �i�h�`�Z�j�Z�� �y�\�e�y�x�l�k�y���� �g�_�b�k�i�j�Z�\�g�h�k�l�b�� �\��

�w�e�_�d�l�j�b�q�_�k�d�b�o�� �k�_�l�y�o���� �g�Z�j�m�r�_�g�b�_�� �l�_�o�g�h�e�h�]�b�q�_�k�d�h�]�h�� �j�_�`�b�f�Z�� �b�� �f�_�j��

�i�h�`�Z�j�g�h�c�� �[�_�a�h�i�Z�k�g�h�k�l�b�� ���d�m�j�_�g�b�_���� �j�Z�a�\�_�^�_�g�b�_�� �h�l�d�j�u�l�h�]�h�� �h�]�g�y����

�i�j�b�f�_�g�_�g�b�_���g�_�b�k�i�j�Z�\�g�h�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y�� �b�� �l���i�������� �H�k�g�h�\�g�u�f�b�� �h�i�Z�k�g�u�f�b��

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

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

�b�� �k�g�b�`�_�g�b�_�� �\�b�^�b�f�h�k�l�b�� �i�j�b�� �a�Z�^�u�f�e�_�g�b�b���� �D�j�b�l�b�q�_�k�d�b�f�b�� �a�g�Z�q�_�g�b�y�f�b��

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

�a�g�Z�q�_�g�b�c���h�i�Z�k�g�u�o���n�Z�d�l�h�j�h�\���i�h�`�Z�j�Z�����y�\�e�y�x�l�k�y�� 

- �l�_�f�i�_�j�Z�l�m�j�Z���± �������K�h; 

- �i�e�h�l�g�h�k�l�v���l�_�i�e�h�\�h�]�h���b�a�e�m�q�_�g�b�y���± �����������d�<�l���f2; 

- �d�h�g�p�_�g�l�j�Z�p�b�y���h�d�b�k�b���m�]�e�_�j�h�^�Z���± �����������h�[�t�_�f�Z�� 

- �\�b�^�b�f�h�k�l�v���\���a�h�g�_���a�Z�^�u�f�e�_�g�b�y���± 6-�������f�� 

�<�A�J�U�<���± �w�l�h�� �]�h�j�_�g�b�_���� �k�h�i�j�h�\�h�`�^�Z�x�s�_�_�k�y�� �h�k�\�h�[�h�`�^�_�g�b�_�f��

�[�h�e�v�r�h�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �w�g�_�j�]�b�b�� �\�� �h�]�j�Z�g�b�q�_�g�g�h�f�� �h�[�t�_�f�_�� �a�Z�� �d�h�j�h�l�d�b�c��

�i�j�h�f�_�`�m�l�h�d�� �\�j�_�f�_�g�b�� �<�a�j�u�\�� �i�j�b�\�h�^�b�l �d�� �h�[�j�Z�a�h�\�Z�g�b�x�� �b��

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

���k�� �b�a�[�u�l�h�q�g�u�f�� �^�Z�\�e�_�g�b�_�f�� �[�h�e�_�_�� ���� �d�I�Z������ �h�d�Z�a�u�\�Z�x�s�_�c�� �m�^�Z�j�g�h�_��

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

�>�_�c�k�l�\�b�y���g�Z�k�_�e�_�g�b�y���i�j�b���Z�\�Z�j�b�b �g�Z���f�_�l�j�h�i�h�e�b�l�_�g�_�����Q�j�_�a�\�u�q�Z�c�g�u�_��

�k�b�l�m�Z�p�b�b���g�Z �k�l�Z�g�p�b�y�o�����\ �l�h�g�g�_�e�y�o�����\���\�Z�]�h�g�Z�o �f�_�l�j�h�i�h�e�b�l�_�g�Z �\�h�a�g�b�d�Z�x�l���\��

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

�j�Z�a�j�m�r�_�g�b�y���g�_�k�m�s�b�o���d�h�g�k�l�j�m�d�p�b�c���w�k�d�Z�e�Z�l�h�j�h�\�����h�[�g�Z�j�m�`�_�g�b�y���\���\�Z�]�h�g�Z�o���b��

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

�d�Z�l�_�]�h�j�b�b�� �\�a�j�u�\�h�h�i�Z�k�g�u�o���� �k�Z�f�h�\�h�a�]�h�j�Z�x�s�b�o�k�y�� �b�� �l�h�d�k�b�q�g�u�o�� �\�_�s�_�k�l�\���� �Z��

�l�Z�d�`�_���i�Z�^�_�g�b�y���i�Z�k�k�Z�`�b�j�h�\���b���b�o���\�_�s�_�c���g�Z���k�l�Z�g�p�b�h�g�g�u�_���i�m�l�b�� 

�K�i�m�k�d�� �i�Z�k�k�Z�`�b�j�Z�� �k�� �i�e�Z�l�n�h�j�f�u�� �g�Z�� �i�m�l�b�� �h�i�Z�k�_�g���� �l�Z�d�� �d�Z�d�� �i�m�l�b��
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�k�g�Z�[�`�Z�x�l�� �e�x�^�_�c�� �k�Z�f�u�f�� �g�_�h�[�o�h�^�b�f�u�f�� �^�e�y�� �i�h�^�^�_�j�`�Z�g�b�y�� �`�b�a�g�b���± 

�w�e�_�d�l�j�h�w�g�_�j�]�b�_�c���� �l�_�i�e�h�f���� �]�Z�a�h�f���� �\�h�^�h�c���� �i�j�h�^�m�d�l�Z�f�b�� �i�b�l�Z�g�b�y���� �h�^�_�`�^�h�c����

�b�a�[�Z�\�e�y�x�l���b�e�b���a�Z�s�b�s�Z�x�l���e�x�^�_�c���h�l���[�h�e�_�a�g�_�c�����^�_�e�Z�x�l���b�o���`�b�a�g�v���g�Z���A�_�f�e�_��

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

�m�k�e�h�\�b�y�� 

  

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

�k�h�o�j�Z�g�_�g�b�_�� �]�h�k�m�^�Z�j�k�l�\�Z�� �b�� �]�j�Z�`�^�Z�g�� �h�l�� �j�Z�a�e�b�q�g�u�o�� �q�j�_�a�\�u�q�Z�c�g�u�o 

�k�b�l�m�Z�p�b�c�� �d�Z�d�� �\�g�m�l�j�_�g�g�b�o���� �l�Z�d�� �b�� �\�g�_�r�g�b�o���� �K�� �^�j�m�]�h�c�� �k�l�h�j�h�g�u���� �h�k�g�h�\�h�c��

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

�b�� �\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�u�o�� �j�Z�[�h�l�� �h�l�� �q�j�_�a�\�u�q�Z�c�g�u�o�� �k�b�l�m�Z�p�b�c���� �l���d���� �[�m�j�g�h��

�j�Z�a�\�b�\�Z�_�l�k�y���l�_�o�g�b�d�Z���l�_�o�g�h�e�h�]�b�y���� 

�J�Z�k�f�h�l�j�b�f�� �k�b�l�m�Z�p�b�x�� �i�h�`�Z�j�Z�� �\�� �`�b�e�h�f�� �a�^�Z�g�b�_�� �b�� �j�Z�k�q�b�l�Z�_�f��

�l�j�_�[�m�_�f�h�_�� �q�b�k�e�h�� �i�h�`�Z�j�g�u�o�� �^�e�y�� �k�i�m�k�d�Z�� �k�i�Z�k�Z�_�f�u�o�� �e�x�^�_�c�� 

�<�� �j�_�a�m�e�v�l�Z�l�_�� �i�h�`�Z�j�Z�� �\ 12-�w�l�Z�`�g�h�f�� �`�b�e�h�f�� �a�^�Z�g�b�b�� �g�Z�� ����-�f  

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

�<�u�q�b�k�e�b�l�v�� �\�j�_�f�y�� �k�i�Z�k�Z�g�b�y�� �\�k�_�o�� �e�x�^�_�c�� �i�j�b�� �i�h�f�h�s�b�� �k�i�Z�k�Z�l�_�e�v�g�h�c��

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

���� �i�h�`�Z�j�g�u�o���� �l�j�h�_�� �b�a�� �d�h�l�h�j�u�o�� �i�j�b�g�b�f�Z�x�l�� �g�Z�� �a�_�f�e�_�� �k�i�Z�k�Z�_�f�u�o�� �e�x�^�_�c�� 

�Z�� ����- �i�h�^�g�b�f�Z�x�l�k�y�� �g�Z�� ����-�c�� �w�l�Z�`�� �^�e�y�� �k�i�m�k�d�Z�� �k�i�Z�k�Z�_�f�u�o�� �e�x�^�_�c�� 

�I�h�`�Z�j�g�u�_�� �j�Z�[�h�l�Z�x�l�� �\�� �K�B�A�H�>���� �<�u�q�b�k�e�b�l�v�� �l�j�_�[�m�_�f�h�_�� �q�b�k�e�h 

�i�h�`�Z�j�g�u�o�� �^�e�y�� �k�i�m�k�d�Z���k�i�Z�k�Z�_�f�u�o�� �e�x�^�_�c���� �_�k�e�b�� �i�h�� �h�p�_�g�d�_ 

�J�L�I�� �\�� �^�Z�g�g�h�c�� �k�b�l�m�Z�p�b�b�� �\�j�_�f�y�� �k�i�Z�k�Z�l�_�e�v�g�h�c�� �h�i�_�j�Z�p�b�b�� �g�_�� �^�h�e�`�g�h��

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

�e�x�^�_�c���h�l���\�j�_�f�_�g�b���g�Z�q�Z�e�Z���k�i�Z�k�Z�l�_�e�v�g�h�c���h�i�_�j�Z�p�b�b�� 

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

�k�b�l�m�Z�p�b�b���� �D�Z�l�Z�k�l�j�h�n�u���� �Z�\�Z�j�b�b�� �g�Z�� �i�j�h�b�a�\�h�^�k�l�\�_���� �i�j�b�\�e�z�d�r�b�_�� �a�Z�� �k�h�[�h�c��

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

�h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m���� �b�� �j�Z�k�k�f�h�l�j�_�l�v�� �f�_�j�h�i�j�b�y�l�b�y�� �^�e�y�� �m�k�l�j�Z�g�_�g�b�y��

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

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

�k�b�l�m�Z�p�b�c�� 
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�M�>�D���������������� 

�I�_�l�j�h�k�h�\�Z���E���B�� �i�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u �;�@�>, �L�Z�r�d�_�g�l�k�d�b�c��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���l�_�o�g�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l���b�f�_�g�b���B�k�e�Z�f�Z���D�Z�j�b�f�h�\�Z�� 

�d�Z�g�^�b�^�Z�l���l�_�o�g�b�q�_�k�d�b�o���g�Z�m�d�����i�j�h�n�_�k�k�h�j 
�>�`�m�f�Z�d�m�e�h�\�Z���D�� �i�j�_�i�h�^�h�\�Z�l�_�e�v���d�Z�n�_�^�j�u���i�e�Z�g�b�j�h�\�Z�g�b�_���b���m�i�j�Z�\�e�_�g�b�_��
�=�K�Q�K���B�g�k�l�b�l�m�l�Z���]�j�Z�`�^�Z�g�k�d�h�c���a�Z�s�b�l�u���F�Q�K���J�_�k�i�m�[�e�b�d�b���M�a�[�_�d�b�k�l�Z�g 

�I�J�H�P�?�>�M�J�U���F�H�G�B�L�H�J�B�G�=�:�����G�:�I�J�:�<�E�?�G�G�U�? 
�G�:���M�F�?�G�V�R�?�G�B�?���L�?�O�G�H�=�?�G�G�U�O���H�I�:�K�G�H�K�L�?�C���<���H�I�:�K�G�U�O��

�I�J�H�B�A�<�H�>�K�L�<�?�G�G�U�O���H�;�T�?�D�L�:�O 

�:�g�g�h�l�Z�p�b�y�� �<���k�l�Z�l�v�_���j�Z�k�k�f�h�l�j�_�g�u���i�j�h�p�_�^�m�j�u�����f�h�g�b�l�h�j�b�g�]�Z���g�Z��

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

�h�i�Z�k�g�h�k�l�_�c�� �k�b�k�l�_�f�u�� �f�h�g�b�l�h�j�b�g�]�Z�� �h�i�Z�k�g�u�o�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o��

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

�h�i�Z�k�g�h�k�l�_�c���k���g�Z�m�q�g�h�c���l�h�q�d�b���a�j�_�g�b�y�� 

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

�h�[�t�_�d�l�����f�_�l�h�^�u���b�k�l�h�q�g�b�d�b���Q�K�� 

Annotatsiya . Maqolada kauchuk zavodidagi monitoring tartiblari ko'rib 

chiqiladi, xavflarni aniqlash usullari, xavfli ishlab chiqarish ob'ektlarini 

monitoring qilish tizimlari va ilmiy nuqtai nazardan texnogen xavflarni 

kamaytirish bo'yicha chora-tadbirlar taklif etiladi. 

�.�D�O�L�W�� �V�R�µ�]�O�D�U: monitoring, xavfli ishlab chiqarish ob'ekti, usullari, 

favqulodda vaziyatlar manbalari. 

Annotation.  The article examines monitoring procedures at a rubber 

plant, provides methods for detecting hazards, monitoring systems for 

hazardous production facilities, and proposes measures to reduce man-made 

hazards from a scientific point of view. 

Key words:  monitoring, hazardous industrial facility, methods, sources 

of emergency situations. 

�F�h�g�b�l�h�j�b�g�]�� �l�_�o�g�h�]�_�g�g�u�o�� �h�i�Z�k�g�h�k�l�_�c���± �w�l�h �k�b�k�l�_�f�Z�� �g�Z�[�e�x�^�_�g�b�c�� �b��

�h�p�_�g�d�b�� �k�h�k�l�h�y�g�b�y�� �l�_�o�g�b�q�_�k�d�b�o�� �h�[�t�_�d�l�h�\�� �b�� �i�j�h�p�_�k�k�h�\���� �g�Z�i�j�Z�\�e�_�g�g�Z�y�� �g�Z��

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

�i�j�_�^�h�l�\�j�Z�s�_�g�b�_���Z�\�Z�j�b�c�����d�Z�l�Z�k�l�j�h�n���b���^�j�m�]�b�o���g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o���k�h�[�u�l�b�c����

�k�\�y�a�Z�g�g�u�o���k���^�_�y�l�_�e�v�g�h�k�l�v�x���q�_�e�h�\�_�d�Z���b���_�]�h���l�_�o�g�b�q�_�k�d�b�f�b���k�b�k�l�_�f�Z�f�b��[1].  

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

�k�b�l�m�Z�p�b�c�����Q�K�������i�h�\�j�_�`�^�_�g�b�y���b�e�b���j�Z�a�j�m�r�_�g�b�y���h�[�t�_�d�l�h�\�����I�j�h�]�g�h�a�b�j�h�\�Z�g�b�_��

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

�d�h�e�b�q�_�k�l�\�_�g�g�m�x���b�g�n�h�j�f�Z�p�b�x���h���\�h�a�f�h�`�g�h�f���\�j�_�f�_�g�b���b���f�_�k�l�_���l�_�o�g�h�]�_�g�g�u�o��

�q�j�_�a�\�u�q�Z�c�g�u�o�� �k�b�l�m�Z�p�b�c���� �o�Z�j�Z�d�l�_�j�_�� �b�� �k�l�_�i�_�g�b�� �k�\�y�a�Z�g�g�u�o�� �k�� �g�b�f�b��

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

�b���m�s�_�j�[�Z���h�l���q�j�_�a�\�u�q�Z�c�g�u�o���k�b�l�m�Z�p�b�c���>���@��  

�F�Z�l�_�j�b�Z�e�Z�f�b�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �y�\�b�e�b�k�v��

�h�i�m�[�e�b�d�h�\�Z�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �g�Z�m�q�g�u�o�� �j�Z�[�h�l�� �m�q�_�g�u�o�� �b�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �\��

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

�k�b�l�m�Z�p�b�c���l�_�o�g�h�]�_�g�g�h�]�h���o�Z�j�Z�d�l�_�j�Z��[3-5]. 

�J�Z�k�k�f�h�l�j�b�f�� �i�j�h�p�_�^�m�j�u�� �f�h�g�b�l�h�j�b�g�]�Z�� �g�Z�� �� �i�j�b�f�_�j�_��

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

�i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�f�m�� �h�[�t�_�d�l�m�� ���H�I�H�� [6].  �I �j�h�p�_�^�m�j�Z�� �f�h�g�b�l�h�j�b�g�]�Z �g�Z��

�j�_�a�b�g�h�l�_�o�g�b�q�_�k�d�h�f�� �a�Z�\�h�^�_�� �g�Z�i�j�Z�\�e�_�g�Z�� �g�Z�� �\�g�_�^�j�_�g�b�_��

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

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

�i�j�b�f�_�g�y�x�l�k�y���k�e�_�^�m�x�s�b�_���f�_�l�h�^�u���h�[�g�Z�j�m�`�_�g�b�y���h�i�Z�k�g�h�k�l�_�c: 

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

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

�[�_�a�h�i�Z�k�g�h�k�l�b. 

�x  �H�k�f�h�l�j���j�Z�[�h�q�b�o���f�_�k�l���b���h�i�j�h�k���k�h�l�j�m�^�g�b�d�h�\��- �k�i�_�p�b�Z�e�b�k�l�u���i�j�h�\�h�^�y�l����

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

�g�Z�[�e�x�^�Z�x�l�� �a�Z�� �\�u�i�h�e�g�_�g�b�_�f�� �j�Z�[�h�l���� �L�Z�d�`�_�� �i�j�h�\�h�^�y�l�� �[�_�k�_�^�u�� �b��

�Z�g�d�_�l�b�j�h�\�Z�g�b�_�� �i�_�j�k�h�g�Z�e�Z���� �q�l�h�[�u�� �\�u�y�\�b�l�v�� �h�i�Z�k�g�h�k�l�b�� �b���h�i�b�k�Z�l�v��

�m�k�e�h�\�b�y���b�o���i�h�y�\�e�_�g�b�y�� 
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�x �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �h�i�j�h�k�g�u�o�� �e�b�k�l�h�\-  �i�h�f�h�]�Z�_�l�� �k�b�k�l�_�f�Z�l�b�a�b�j�h�\�Z�l�v����

�j�b�k�d�b���b���h�p�_�g�b�l�v���b�o���k�m�s�_�k�l�\�h�\�Z�g�b�_�� 

�x �I�j�b�f�_�g�_�g�b�_�� �©�d�Z�j�l�� �j�b�k�d�Z�ª��-  �\�u�y�\�e�_�g�g�u�_�� �j�b�k�d�b�� �h�n�h�j�f�e�y�x�l�� �\�� �\�b�^�_��

�d�Z�j�l�h�q�_�d�����d�h�l�h�j�u�_���g�Z�o�h�^�y�l�k�y���m �k�h�l�j�m�^�g�b�d�Z���g�Z���j�Z�[�h�q�_�f���f�_�k�l�_�� 

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

�^�e�y�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �\�h�a�f�h�`�g�u�o�� �j�b�k�d�h�\�� �b�� �h�i�Z�k�g�u�o�� �n�Z�d�l�h�j�h�\����

�g�Z�i�j�b�f�_�j�����i�h�`�Z�j�Z���g�Z���i�j�h�b�a�\�h�^�k�l�\�_��[6]. 

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

�f�h�g�b�l�h�j�b�g�]�Z���� 

�J�_�h�e�h�]�b�q�_�k�d�b�_�� �b�k�i�u�l�Z�g�b�y�� �� �i�h�a�\�h�e�y�x�l�� �d�h�g�l�j�h�e�b�j�h�\�Z�l�v�� �k�h�k�l�h�y�g�b�_��

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

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

�a�Z�d�e�Z�^�d�b���a�Z�]�h�l�h�\�h�d���\���i�j�_�k�k-�n�h�j�f�m���� 

�D�h�f�i�v�x�l�_�j�g�h�_���f�h�^�_�e�b�j�h�\�Z�g�b�_�����i�h�a�\�h�e�y�_�l���i�j�h�]�g�h�a�b�j�h�\�Z�l�v���j�_�Z�d�p�b�x��

�b�a�^�_�e�b�c�� �g�Z�� �j�Z�a�j�u�\�g�u�_���� �k�`�b�f�Z�x�s�b�_���� �b�a�]�b�[�Z�x�s�b�_���� �d�j�m�l�y�s�b�_�� �b��

�j�Z�k�l�y�]�b�\�Z�x�s�b�_���m�k�b�e�b�y���[�_�a���^�h�j�h�]�h�k�l�h�y�s�_�]�h���b�a�]�h�l�h�\�e�_�g�b�y���h�[�j�Z�a�p�h�\���� 

�W�d�k�i�j�_�k�k-�d�h�g�l�j�h�e�v�� �i�j�b�f�_�g�y�_�l�k�y�� �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �i�e�h�l�g�h�k�l�b��

�\�m�e�d�Z�g�b�a�Z�l�h�j�h�\���� �i�e�Z�k�l�b�q�g�h�k�l�b���� �d�h�e�v�p�_�\�h�]�h�� �f�h�^�m�e�y�� �b�� �l�\�z�j�^�h�k�l�b��

�j�_�a�b�g�h�\�u�o���k�f�_�k�_�c�� 

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

�y�\�e�y�_�l�k�y�����Z�\�l�h�f�Z�l�b�a�Z�p�b�y: 

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

�b�k�i�u�l�Z�g�b�c���� �H�[�j�Z�a�p�u�� �i�h�k�l�m�i�Z�x�l�� �\�� �p�_�o�h�\�m�x�� �e�Z�[�h�j�Z�l�h�j�b�x���� �]�^�_��

�i�j�h�\�h�^�y�l�k�y�� �b�k�i�u�l�Z�g�b�y�� �g�Z�� �k�i�_�p�b�Z�e�v�g�h�f�� �h�[�h�j�m�^�h�\�Z�g�b�b���� �g�Z�i�j�b�f�_�j����

�f�b�d�j�h�i�e�Z�k�l�h�]�j�Z�n�_���� 

�x �J�_�a�m�e�v�l�Z�l���b�k�i�u�l�Z�g�b�y���²  �j�_�h�e�h�]�b�q�_�k�d�Z�y���d�j�b�\�Z�y���²  �i�h�k�l�m�i�Z�_�l���g�Z���\�o�h�^��

�g�_�c�j�h�k�_�l�_�\�h�]�h�� �d�e�Z�k�k�b�n�b�d�Z�l�h�j�Z���� �d�h�l�h�j�u�c�� �h�p�_�g�b�\�Z�_�l�� �k�h�k�l�h�y�g�b�_ 

�f�Z�l�_�j�b�Z�e�Z���b���l�_�o�g�h�e�h�]�b�b���� 
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�x �B�g�n�h�j�f�Z�p�b�y�� �h�� �k�h�k�l�h�y�g�b�b�� �f�Z�l�_�j�b�Z�e�Z�� �b�� �l�_�o�g�h�e�h�]�b�b�� �i�h�k�l�m�i�Z�_�l�� �g�Z��

�f�h�g�b�l�h�j�� �l�_�o�g�h�e�h�]�Z�� �b�e�b�� �h�i�_�j�Z�l�h�j�Z�� �^�e�y�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�y�� �h��

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

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

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

�l�j�_�[�h�\�Z�g�b�c���>���@�� 

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

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

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

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

�j�b�k�d�b���b���l�j�_�[�h�\�Z�g�b�y���g�h�j�f�Z�l�b�\�g�u�o���Z�d�l�h�\�����j�b�k���������� 

 

�J�b�k���������K�b�k�l�_�f�u���Z�\�Z�j�b�c�g�h�]�h���j�_�Z�]�b�j�h�\�Z�g�b�y 

�>�e�y���\�g�_�^�j�_�g�b�y���k�b�k�l�_�f�u���Z�\�Z�j�b�c�g�h�]�h���j�_�Z�]�b�j�h�\�Z�g�b�y���g�_�h�[�o�h�^�b�f�h�� 

�x �i�j�h�\�_�k�l�b�� �b�^�_�g�l�b�n�b�d�Z�p�b�x�� �\�h�a�f�h�`�g�u�o�� �Z�\�Z�j�b�c�g�u�o�� �k�b�l�m�Z�p�b�c���� �l���_������

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

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

�i�j�_�^�m�k�f�h�l�j�_�l�v���f�_�j�u���i�h���e�h�d�Z�e�b�a�Z�p�b�b���b���e�b�d�\�b�^�Z�p�b�b���i�h�k�e�_�^�k�l�\�b�c�� 
 

�x �j�_�]�m�e�y�j�g�h�� �i�j�h�\�h�^�b�l�v�� �m�q�_�g�b�y�� �b�� �l�j�_�g�b�j�h�\�d�b�� �^�e�y�� �h�l�j�Z�[�h�l�d�b�� �g�Z�\�u�d�h�\��

�i�_�j�k�h�g�Z�e�Z���� 
 

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

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

�k�e�m�`�[�Z�f�b�� 
 

�D�h�f�i�h�g�_�g�l�Z�f�b���k�b�k�l�_�f�u���y�\�e�y�x�l�k�y�� 

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

�\�b�^�g�u�o�� �f�_�k�l�Z�o�� �k�o�_�f�u�� �w�\�Z�d�m�Z�p�b�b�� �k�� �m�q�z�l�h�f�� �\�h�a�f�h�`�g�u�o�� �k�p�_�g�Z�j�b�_�\��

�q�j�_�a�\�u�q�Z�c�g�u�o���k�b�l�m�Z�p�b�c�� 
 

�x �A�Z�i�Z�k�g�u�_�� �\�u�o�h�^�u�� �g�_�h�[�o�h�^�b�f�h�� �i�j�h�\�_�j�b�l�v�� �b�� �f�h�^�_�j�g�b�a�b�j�h�\�Z�l�v��

�k�m�s�_�k�l�\�m�x�s�b�_���w�\�Z�d�m�Z�p�b�h�g�g�u�_���i�m�l�b�����h�j�]�Z�g�b�a�h�\�Z�l�v���^�h�i�h�e�g�b�l�_�e�v�g�u�_��

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

�x �M�[�_�`�b�s�Z�� �b�� �d�h�f�i�e�_�d�l�u�� �i�_�j�\�h�c�� �i�h�f�h�s�b�� �� �g�m�`�g�h�� �h�k�g�Z�k�l�b�l�v�� �� �\�k�_�f��

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

�q�j�_�a�\�u�q�Z�c�g�h�c�� �k�b�l�m�Z�p�b�b���²  �h�l�� �a�Z�i�Z�k�h�\�� �i�b�l�v�_�\�h�c �\�h�^�u�� �^�h�� �Z�i�l�_�q�_�d��

�i�_�j�\�h�c���i�h�f�h�s�b�� 
 

�x �W�e�_�d�l�j�h�g�g�Z�y �k�b�k�l�_�f�Z�� �h�i�h�\�_�s�_�g�b�y�� �� �^�h�e�`�g�Z�� �h�[�_�k�i�_�q�b�\�Z�l�v��

�f�]�g�h�\�_�g�g�m�x���i�_�j�_�^�Z�q�m���k�h�h�[�s�_�g�b�c���q�_�j�_�a���6�0�6�����w�e�_�d�l�j�h�g�g�m�x���i�h�q�l�m���b��

�\�g�m�l�j�_�g�g�x�x���d�h�j�i�h�j�Z�l�b�\�g�m�x���k�b�k�l�_�f�m���k�\�y�a�b���� 

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

�[�†�c�b�q�Z�� �[�h�r�� ���h�l�b�j�b�e�Z�^�b���� �[�b�j�h���� �`�m�^�Z�� �d�Z�f�^�Z�g-�d�Z�f�� �o�h�e�e�Z�j�^�Z�]�b�g�Z��

���†�e�e�Z�g�b�^�Z�^�b�]�Z�g �f�Z�l�_�j�b�Z�e�e�Z�j�� �m�g�^�Z�� �n�Z�h�e�b�y�l�� �d�†�j�k�Z�l�Z�^�b�]�Z�g�� �b�g�k�h�g�e�Z�j��

�k�h���e�b���b�]�Z�����Z�g�^�Z�c���l�Z�t�k�b�j�� �d�†�j�k�Z�l�b�r�b���l�†���j�b�k�b�^�Z�]�b���f�m�Z�f�f�h�e�Z�j�� �w�t�l�b�[�h�j�^�Z�g��

�q�_�l�^�Z�� ���h�e�b�[�� �d�_�l�f�h���^�Z���� �Y�g�]�b�� �y�j�Z�l�b�e�Z�z�l�]�Z�g�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b��

�Z�k�h�k�b�^�Z�]�b�� �[�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�� �q�b�j�h�c�e�b�� �d�†�j�b�g�b�r�b���� �l�h�a�Z�e�Z�r�� �h�k�h�g�e�b�]�b��

�[�b�e�Z�g�� �d�Z�f�� �f�_���g�Z�l�� �\�Z�� �o�Z�j�Z�`�Z�l�� �l�Z�e�Z�[�� �w�t�l�Z�^�b���� �[�b�j�h���� �m�e�Z�j�� �m�g�^�Z�� �n�Z�h�e�b�y�l��

�d�†�j�k�Z�l�Z�^�b�]�Z�g�� �b�g�k�h�g�e�Z�j�� �k�h���e�b���b�]�Z�� �l�Z�[�h�j�Z�� �a�Z�j�Z�j�� �_�l�d�Z�a�b�r�b�� �\�Z�� �m�� �Z�k�h�k�b�^�Z��

�l�m�j�e�b���o�b�e�^�Z�]�b���Z�g�d�h�e�h�]�b�d���d�Z�k�Z�e�e�b�d�e�Z�j�g�b���d�_�e�l�b�j�b�[���q�b���Z�j�b�r�b���†�a���b�k�[�h�l�b�g�b��

�l�h�i�f�h���^�Z���� �:�c�j�b�f�� �k�b�g�l�_�l�b�d�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �Z�l�j�h�n-�f�m���b�l�]�Z�� �n�_�g�h�e����

�n�h�j�f�Z�e�v�^�_�]�b�^���� �l�h�e�m�h�e���� �[�_�g�a�h�e�� �\�Z�� �r�m�g�]�Z�� �†�o�r�Z�r�� �d�b�f�z�\�b�c�� �f�h�^�^�Z�e�Z�j�^�Z�g��

�l�Z�r�d�b�e�� �l�h�i�]�Z�g�� �[�m���e�Z�j�� �q�b���Z�j�Z�^�b���� �[�m�e�Z�j�� �b�g�k�h�g�e�Z�j�^�Z�� �k�m�j�m�g�d�Z�e�b��

�d�Z�k�k�Z�e�e�b�d�e�Z�j�g�b���i�Z�c�^�h���[�†�e�b�r�b�]�Z���h�e�b�[���d�_�e�Z�^�b�������h�a�b�j�^�Z���Z�k�h�k�Z�g���l�Z�g�g�Z�j�o�b��

�Z�j�a�h�g�� �\�Z�� �o�b�a�f�Z�l�� ���b�e�b�r�� �f�m�^�^�Z�l�b�� �m�a�h���� �[�†�e�]�Z�g�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b��

�y�j�Z�l�b�r�]�Z���Z�k�h�k�b�c���w�t�l�b�[�h�j�����Z�j�Z�l�b�e�]�Z�g���[�†�e�b�[�����m�r�[�m���f�Z�l�_�j�b�Z�e�e�Z�j�g�b���d�_�e�b�[��

�q�b���b�r�b�� �\�Z�� �m�e�Z�j�^�Z�g�� �n�h�c�^�Z�e�Z�g�b�r�� �^�Z�\�j�b�^�Z�� �b�g�k�h�g�� �k�Z�e�h�f�Z�l�e�b�]�b�]�Z�� ���Z�g�^�Z�c��

�l�Z�t�k�b�j�� �d�†�j�k�Z�l�b�r�b�� �e�h�c�b�o�Z�e�h�\�q�b�� �\�Z�� ���m�j�m�\�q�b�� �l�Z�r�d�b�e�h�l�e�Z�j�b�g�b�g�]��

�w�t�l�b�[�h�j�b�^�Z�g���q�_�l�^�Z�����h�e�f�h���^�Z���>���@�� 
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�F�Z�t�e�m�f�h�l�e�Z�j�]�Z�� �d�†�j�Z�����h�a�b�j�^�Z���l�Z�[�b�Z�l�^�Z�� �f�Z�\�`�m�^�� �[�†�e�]�Z�g�� �\�Z���l�_�o�g�h�]�_�g��

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

�^�m�g�z�^�Z�� �l�m�j�e�b�� �f�Z���k�Z�^�e�Z�j�� �m�q�m�g�� ���†�e�e�Z�g�b�e�Z�^�b�]�Z�g�� �d�b�f�z�\�b�c�� �f�h�^�^�Z�e�Z�j�� �k�h�g�b��

�c�b�e�b�]�Z�� �f�b�g�]�l�Z�]�Z�� �d�†�i�Z�c�f�h���^�Z���� �;�b�j�e�Z�r�]�Z�g�� �F�b�e�e�Z�l�e�Z�j�� �L�Z�r�d�b�e�h�l�b�g�b�g�]��

���b�k�h�[-�d�b�l�h�[�e�Z�j�b�]�Z�� �d�†�j�Z���� �m�e�Z�j�g�b�g�]�� �o�Z�\�n�e�b�e�b�]�b�� ���Z���b�^�Z�]�b�� �f�Z�t�e�m�f�h�l�e�Z�j�b��

�������� ���b�k�f�Z�g��- �������� �\�Z�� �������� �g�h�f�Z�t�e�m�f�e�b�]�Z�q�Z�� ���h�e�f�h���^�Z�� �\�Z�� �m�e�Z�j�^�Z�g�� �l�m�j�e�b��

�f�Z���k�Z�^�e�Z�j�^�Z�� �n�h�c�^�Z�e�Z�g�b�e�f�h���^�Z���� �`�m�f�e�Z�^�Z�g�� ���d�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b��

�l�Z�c�z�j�e�Z�g�f�h���^�Z���>�����������@�� 

�;�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�]�Z�� �[�†�e�]�Z�g�� �l�Z�e�Z�[�� �h�j�l�b�r�b���� ���m�j�b�e�b�r��

�b�g�^�m�k�l�b�j�b�y�k�b�g�b�g�]�� �j�b�\�h�`�e�Z�g�b�r�� �l�_�o�g�h�e�h�]�b�y�k�b�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �\�Z��

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

�g�Z�\�[�Z�l�b�^�Z�� ���m�j�b�e�b�r�]�Z�� �k�Z�g�h�Z�l�� �z�g�^�Z�r�m�\�b�� ���b�f�f�Z�l�� �\�Z�� �k�m�g�t�b�c�� ���m�j�b�e�b�r��

�f�Z�l�_�j�b�Z�e�e�Z�j�b�^�Z�g�� �d�_�g�]�� �n�h�c�^�Z�e�Z�g�b�r�]�Z���h�e�b�[�� �d�_�e�^�b���� ���h�a�b�j�]�b�� �\�Z���l�^�Z��

�a�Z�f�h�g�Z�\�b�c�� �f�Z�l�_�j�b�Z�e�e�Z�j�^�Z�g�� �n�h�c�^�Z�e�Z�g�b�[���� �d�Z�f�^�Z�g-�d�Z�f�� ���m�j�b�e�b�r��

�l�Z�r�d�b�e�h�l�e�Z�j�b�]�Z�g�Z���Z�g�t�Z�g�Z�\�b�c���f�Z�l�_�j�b�Z�e�e�Z�j�]�Z���f�m�j�h�`�Z�Z�l�����b�e�f�h���^�Z���[�b�j�h������

���†�e�e�Z�g�b�e�Z�^�b�]�Z�g �f�Z�l�_�j�b�Z�e�g�b�g�]�� �g�Z�n�Z���Z�l�� �w�k�l�_�l�b�d�� �\�Z�� �Z�f�Z�e�b�c�� �l�h�f�h�g�g�b����

�[�Z�e�d�b�� �f�Z�l�_�j�b�Z�e�g�b�g�]�� �w�d�h�e�h�]�b�d�� �o�Z�\�n�k�b�a�e�b�]�b�g�b�� ���Z�f�� ���b�k�h�[�]�Z�� �h�e�b�r�� �a�Z�j�m�j��

�o�b�k�h�[�e�Z�g�Z�^�b�� 

�;�h�a�h�j�� �b���l�b�k�h�^�b�z�l�b�]�Z�� �†�l�b�r�� �\�Z�� �j�_�k�i�m�[�e�b�d�Z�f�b�a�]�Z�� �q�_�l�� �^�Z�\�e�Z�l�e�Z�j�^�Z�g��

�l�m�j�e�b�� �o�b�e�^�Z�]�b�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�� �d�b�j�b�[�� �d�_�e�b�r�b�� �\�Z�� �a�Z�f�h�g�Z�\�b�c��

���m�j�b�e�b�r �f�Z�l�_�j�b�Z�e�e�Z�j�]�Z�� �[�†�e�]�Z�g�� �l�Z�e�Z�[�g�b�� �h�j�l�b�r�b�� �g�Z�l�b�`�Z�k�b�^�Z�� ���m�j�b�e�b�r��

�f�Z�l�_�j�b�Z�e�e�Z�j�b�� �[�h�a�h�j�b�� �l�h�[�h�j�Z�� �d�_�g�]�Z�c�f�h���^�Z���� �Y�g�]�b�� �a�Z�f�h�g�Z�\�b�c�� ���m�j�b�e�b�r��

�f�Z�l�_�j�b�Z�e�b�^�Z�g�� �n�h�c�^�Z�e�Z�g�b�r�^�Z�g�� �h�e�^�b�g�� �m�g�b�g�]�� �k�b�n�Z�l�b���� �l�Z�j�d�b�[�b�� �\�Z��

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

�[�†�e�f�Z�y�i�^�b�e�Z�j�����D�†�i�]�b�g�Z���e�h�c�b�o�Z�e�h�\�q�b���\�Z�����m�j�b�e�b�r���l�Z�r�d�b�e�h�l�e�Z�j�b�����m�j�b�e�b�r-

�f�h�g�l�Z�`�� �b�r�e�Z�j�b�^�Z�� �Z�f�Z�e�� ���b�e�Z�^�b�]�Z�g�� �w�d�h�e�h�]�b�d�� �f�_�g�_�`�f�_�g�l�g�b�� �=�H�K�L�� �J�� �B�K�H��

14001-������ ���B�K�H�� �������������� �Z�f�Z�e�]�Z�� �h�r�b�j�f�Z�c�^�b���� �[�Z�t�a�b�e�Z�j�b�� �[�m�g�^�Z�c��

�k�l�Z�g�^�Z�j�l�e�Z�j�����Z���b�^�Z�����Z�l�l�h���[�b�e�b�r�f�Z�c�^�b���>���@�� 

�:�e�[�Z�l�l�Z�� �w�d�h�e�h�]�b�d�� �l�h�a�Z�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �h�^�Z�l�^�Z�� ���b�f�f�Z�l�� �[�†�e�Z�^�b���� �R�m��

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

���m�j�m�\�q�b�e�Z�j �[�m�g�^�Z�c�� �f�Z�l�_�j�b�Z�e�e�Z�j�^�Z�g�� �d�h�f�m�g�Z�e�� ���m�j�b�e�b�r�� �h�[�t�_�d�l�e�Z�j�b�^�Z��

�n�h�c�^�Z�e�Z�g�b�r�]�Z���f�Z�`�[�m�j���[�†�e�b�r�Z�^�b�����q�m�g�d�b�����m�j�b�e�b�r���\�Z���l�Z�t�f�b�j�e�Z�r���b�r�e�Z�j�b��

�[�†�c�b�q�Z�� �†�l�d�Z�a�b�e�Z�^�b�]�Z�g�� �l�Z�g�e�h�\�e�Z�j���� �l�_�g�^�_�j�e�Z�j�� �\�Z�� �Z�m�d�p�b�h�g�e�Z�j�� �†�l�d�Z�a�b�r�^�Z��

�h�^�Z�l�^�Z�� �f�Z�l�_�j�b�Z�e�� ���Z�g�q�Z�� �Z�j�a�h�g�j�h���� �[�†�e�k�Z���� �r�m�g�q�Z�� �d�†�i�j�h���� �n�h�c�^�Z�� ���h�e�Z�^�b��

�^�_�]�Z�g�� �l�Z�f�h�c�b�e�]�Z�� �Z�f�Z�e�� ���b�e�Z�^�b�e�Z�j���� �r�m�g�^�Z�c�� �f�Z�l�_�j�b�Z�e�e�Z�j�^�Z�g�� �o�Z�l�l�h��

�f�Z�d�l�Z�[�e�Z�j���� �[�h�e�Z�e�Z�j�� �[�h���q�Z�e�Z�j�b�� �\�Z�� �d�Z�k�Z�e�o�h�g�Z�e�Z�j�� ���m�j�b�e�b�r�b�^�Z�� ���Z�f��

�n�h�c�^�Z�e�Z�g�b�e�f�h���^�Z���>���@�� 

�W�d�h�e�h�]�b�d�� �g�m���l�Z�b�� �g�Z�a�Z�j�b�^�Z�g�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�� �†�a�Z�j�h�� �f�h�k��

�m�c���m�g�� ���o�Z�f�h�o�Z�g�]�����\�Z�� �m�c���m�g�� �[�†�e�f�Z�]�Z�g�� �l�m�j�e�Z�j�]�Z�� �[�†�e�b�g�Z�^�b���� �M�c���m�g�� �[�†�e�f�Z�]�Z�g��

�f�Z�l�_�j�b�Z�e�e�Z�j�� �b�g�k�h�g�]�Z�� �k�Z�e�[�b�c�� �l�Z�t�k�b�j�� �d�†�j�k�Z�l�Z�^�b�]�Z�g�� �\�Z�� �[�Z�t�a�Z�g�� �k�h���e�b�d�d�Z��

�[�_�\�h�k�b�l�Z�� �a�Z�j�Z�j�� �w�l�d�Z�a�Z�^�b�]�Z�g�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �o�b�k�h�[�e�Z�g�Z�^�b���� �M�c���m�g��

�f�Z�l�_�j�b�Z�e�e�Z�j���l�Z�[�b�Z�l�^�Z���d�_�g�]���l�Z�j���Z�e�]�Z�g���[�†�e�Z�^�b�� 

�F�Z�l�_�j�b�Z�e�g�b�g�]�� �l�Z�j���Z�e�b�r�b�� �\�Z�� �m�g�b�g�]�� �a�Z�j�Z�j�e�b�� �a�Z���Z�j�e�b�e�b�]�b�� �†�j�l�Z�k�b�^�Z��

�[�Z�j���Z�j�h�j�� ���h�g�m�g�b�y�l�� �f�Z�\�`�m�^���� �F�Z�k�Z�e�Z�g���� �k�m�\���� �l�m�i�j�h���� �a�Z���Z�j�e�b�� �w�f�Z�k���� �Z�f�f�h��

���†�j���h�r�b�g�����k�b�f�h�[�����d�Z�^�f�b�c���d�Z�[�b���g�b�k�[�Z�l�Z�g���d�Z�f���m�q�j�Z�c�^�b�]�Z�g���w�e�_�f�_�g�l�e�Z�j���l�b�j�b�d��

�h�j�]�Z�g�b�a�f�e�Z�j���m�q�m�g���`�m�^�Z���o�Z�\�n�e�b���o�b�k�h�[�e�Z�g�Z�^�b�����M�r�[�m�����h�g�m�g�b�y�l�]�Z���d�†�j�Z�����[�b�g�h��

�\�Z���b�g�r�h�h�l�e�Z�j�����m�j�b�r�^�Z���d�_�g�]�����†�e�e�Z�g�b�e�Z�^�b�]�Z�g �o�h�f���Z�r�z���\�Z���f�Z�l�_�j�b�Z�e�e�Z�j�^�Z�g��

�n�h�c�^�Z�e�Z�g�b�r�� �f�Z���k�Z�^�]�Z�� �f�m�\�h�n�b���� �o�b�k�h�[�e�Z�g�Z�^�b���� �;�m�g�]�Z�� �d�†�j�Z�� �Z�e�[�Z�l�l�Z��

�†�j�f�h�g�e�b���g�Z�f���b���e�b�f���r�Z�j�h�b�l�b�]�Z���w�]�Z���[�†�e�]�Z�g���o�m�^�m�^�e�Z�j���m�q�m�g���l�Z�[�b�b�c���h�j�]�Z�g�b�d��

�f�Z�l�_�j�b�Z�e�� �o�b�k�h�[�e�Z�g�]�Z�g��-�z���h�q���� ���m�j�m���� �b�k�k�b���� �b���e�b�f�� �r�Z�j�h�b�l�b�]�Z�� �w�]�Z�� �[�†�e�]�Z�g��

�o�m�^�m�^�e�Z�j�� �m�q�m�g-�l�m�i�j�h�� �\�Z�� �]�b�e���� �k�h�\�m���� �l�h���e�b�� ���m�^�m�^�e�Z�j�� �m�q�m�g�� �w�k�Z�� �f�Z�o�Z�e�e�b�c��

�f�Z�l�_�j�b�Z�e�� �o�b�k�h�[�e�Z�g�]�Z�g�� �\�Z�� �d�_�g�]�� �l�Z�j���Z�e�]�Z�g��- �l�h�r�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�b�^�Z�g��

�n�h�c�^�Z�e�Z�g�b�r���f�Z���k�Z�^�]�Z���f�m�\�h�n�b�����o�b�k�h�[�e�Z�g�Z�^�b���>���@���� 

�;�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�� ���m�j�b�e�b�r�b�^�Z�� ���†�e�e�Z�g�b�e�]�Z�g�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�b��

�[�_�\�h�k�b�l�Z�� �r�m�� �y���b�g�� �Z�l�j�h�n�^�Z�� �y�r�Z�r�� �f�m�o�b�l�b���k�b�n�Z�l�b�]�Z�� �d�Z�l�l�Z�� �l�Z�t�k�b�j��

�d�†�j�k�Z�l�Z�^�b���� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�g�]�� �w�d�h�e�h�]�b�d�� �l�h�a�Z�e�b�]�b�� �l�m�r�m�g�q�Z�k�b��

�m�e�Z�j�g�b�g�]���l�h�a�Z�e�b�]�b�]�Z�����Z�j�Z�]�Z�g�^�Z���d�_�g�]�j�h�����l�m�r�m�g�q�Z���o�b�k�h�[�e�Z�g�Z�^�b�� 

�L�h�a�Z���� �h�^�Z�f�e�Z�j�]�Z�� �k�Z�e�[�b�c�� �l�Z�t�k�b�j�� �d�†�j�k�Z�l�f�Z�c�^�b�]�Z�g�� �l�†�e�Z�� �w�d�h�e�h�]�b�d�� ���\�Z��

���Z�l�l�h �b�g�k�h�g���k�Z�e�h�f�Z�l�e�b�]�b�]�Z���b�`�h�[�b�c���l�Z�t�k�b�j���d�†�j�k�Z�l�Z�^�b�]�Z�g�������m�e�Z�j�g�b���b�r�e�Z�[��
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�q�b���Z�j�b�r�� �`�Z�j�Z�z�g�b�^�Z�� �l�Z�[�b�b�c�� �f�m���b�l�g�b�� �b�n�e�h�k�e�Z�g�l�b�j�f�Z�c�^�b�]�Z�g���� �b�r�e�Z�[��

�q�b���Z�j�b�r�� �`�Z�j�Z�z�g�b�^�Z�� �f�b�g�b�f�Z�e�� �w�g�_�j�]�b�y�� �k�Z�j�n�b�g�b�� �l�Z�e�Z�[�� ���b�e�Z�^�b�]�Z�g���� ���Z�c�l�Z��

�l�b�d�e�Z�g�Z�^�b�]�Z�g���� �l�Z�[�b�b�c�� �j�_�k�m�j�k�e�Z�j�^�Z�g�� �l�Z�c�z�j�e�Z�g�]�Z�g���� �[�m�l�m�g�e�Z�c�� ���Z�c�l�Z��

�b�r�e�Z�g�b�r�b�� �f�m�f�d�b�g�� �z�d�b�� �l�b�j�b�d�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �d�Z�[�b�� �n�m�g�d�p�b�y�e�Z�j�g�b��

�[�Z�`�Z�j�]�Z�g�^�Z�g���k�†�g�]���[�m�a�b�e�Z�^�b�]�Z�g�����m�j�b�e�b�r���f�Z�l�_�j�b�Z�e�e�Z�j�b���d�b�j�Z�^�b���� 

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

�[�h�r���Z���†�k�b�f�e�b�d���f�Z�l�_�j�b�Z�e�e�Z�j�b��- ���Z�f�b�r�����k�h�f�h�g���\�Z���[�h�r���Z�e�Z�j�������`�m�g�����g�Z�f�Z�l����

�l�_�j�b���� �f�Z�j�`�h�g�� ���m�f�b�� �\�Z�� �l�h�r�e�Z�j�b���� �l�Z�[�b�b�c�� �b�i�Z�d�� �\�Z�� �i�Z�o�l�Z���� �l�Z�[�b�b�c���h�e�b�n����

�l�Z�[�b�b�c���d�Z�m�q�m�d�����l�Z�[�b�b�c���_�e�b�f���f�h�^�^�Z�e�Z�j���\�Z���[�h�r���Z�e�Z�j���`�Z�\�h�[���[�_�j�Z�^�b���>���@�� 

�R�Z�j�l�e�b�� �w�d�h�e�h�]�b�d�� �l�h�a�Z�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�� �_�j�� ���h�[�b���b�^�Z�� �d�_�g�]��

�l�Z�j���Z�e�]�Z�g�� �f�b�g�_�j�Z�e�e�Z�j�^�Z�g�� �h�e�b�g�]�Z�g�� �z�d�b�� �^�_�y�j�e�b�� �l�†�e�b���� ���Z�c�l�Z�� �b�r�e�Z�g�]�Z�g��

�f�Z�l�_�j�b�Z�e�e�Z�j���o�b�k�h�[�e�Z�g�Z�^�b�����r�m���k�Z�[�Z�[�e�b�����b�k�f�Z�g���c�†���h�l�b�r�e�Z�j�]�Z���m�q�j�Z�]�Z�g���\�Z��

�[�m�g�^�Z�g�� �l�Z�r���Z�j�b���� �m�e�Z�j�g�b�� �b�r�e�Z�[�� �q�b���Z�j�b�r�� �m�q�m�g�� �w�g�_�j�]�b�y�g�b�� ������������������ �]�Z�q�Z��

�l�_�`�Z�r�� �b�f�d�h�g�b�g�b�� �[�_�j�Z�^�b������ �;�m�e�Z�j�]�Z�� �e�h�c���� �r�b�r�Z�� �\�Z�� �Z�e�x�f�b�g�b�c�^�Z�g��

�l�Z�c�z�j�e�Z�g�]�Z�g�� �f�Z���k�m�e�h�l�e�Z�j�� �d�b�j�Z�^�b���� �W�d�h�e�h�]�b�d�� �l�h�a�Z�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �w�d�h�e�h�]�b�d��

�l�h�a�Z�e�b�d���l�Z�f�h�c�b�e�e�Z�j�b�g�b�����h�g�^�b�j�Z�^�b�]�Z�g���f�Z�l�_�j�b�Z�e�e�Z�j�g�b���Z�g�]�e�Z�l�Z�^�b�����m�e�Z�j�g�b��

�b�r�e�Z�[�� �q�b���Z�j�b�r�^�Z�� ���Z�c�l�Z�� �l�b�d�e�Z�g�Z�^�b�]�Z�g�� �j�_�k�m�j�k�e�Z�j�^�Z�g�� �n�h�c�^�Z�e�Z�g�b�e�Z�^�b����

�m�e�Z�j�� �y�j�h���e�b�e�b�d�� �f�m�^�^�Z�l�e�Z�j�b�� �†�l�]�Z�g�^�Z�g�� �k�†�g�]�� �Z�l�j�h�n-�f�m���b�l�g�b��

�b�n�e�h�k�e�Z�g�l�b�j�f�Z�k�^�Z�g���†�a-�†�a�b�^�Z�g���i�Z�j�q�Z�e�Z�g�Z�^�b�����_�j�����h�[�b���b�^�Z���d�_�g�]���l�Z�j���Z�e�]�Z�g��

�f�b�g�_�j�Z�e�e�Z�j�^�Z�g�� ���Z�e�x�f�b�g�b�c���� �d�j�_�f�g�b�c���� �[�m�l�m�g�e�Z�c�� ���Z�c�l�Z�� �b�r�e�Z�g�Z�^�b�]�Z�g��

�f �Z�l�_�j�b�Z�e�e�Z�j�����b�k�f�Z�g���[�b�h�i�h�a�b�l�b�\�����b�`�h�[�b�c�����^�_�[�����b�k�h�[�e�Z�g�b�r�b���f�m�f�d�b�g�� 

���m�j�b�e�b�r�^�Z ���†�e�e�Z�g�b�e�Z�^�b�]�Z�g���Z�c�j�b�f���f�Z�l�_�j�b�Z�e�e�Z�j���w�d�h�e�h�]�b�d���l�h�a�Z���w�f�Z�k����

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

�f�Z�l�_�j�b�Z�e�� �o�b�k�h�[�e�Z�g�k�Z�� ���Z�f�� ���[�m�� �i�e�Z�k�l�f�Z�k�k�Z�]�Z�� �Z�k�h�k�e�Z�g�]�Z�g�� �k�m�g�t�b�c��

�f�Z�l�_�j�b�Z�e�e�Z�j���� �m�e�Z�j�g�b�� �b�r�e�Z�[�� �q�b���Z�j�b�r�^�Z�� �k�_�a�b�e�Z�j�e�b�� �w�g�_�j�]�b�y�� �k�Z�j�n�b�g�b��

�l�Z�e�Z�[�����b�e�Z�^�b�]�Z�g���f�Z���k�m�e�h�l�e�Z�j�����>���@���� 

�F�Z�l�_�j�b�Z�e�e�Z�j�g�b�g�]�� �[�b�h�i�h�a�b�l�b�\�e�b�d�� �c�†�g�Z�e�b�r�b�� �[�†�c�b�q�Z��

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

�f�Z�l�_�j�b�Z�e�e�Z�j�^�Z�g�� �n�h�c�^�Z-�e�Z�g�b�r���� �f�Z�l�_�j�b�Z�e�� �k�Z�j�n�b�g�b�� �d�Z�f�Z�c�l�b�j�b�r����

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

�w�g�_�j�]�b�y���[�b�e�Z�g���l�Z�t�f�b�g�e�Z�g�b�r�b���f�m�f�d�b�g���[�†�e�]�Z�g���[�b�h�†�o�r�Z�r���f�Z�l�_�j�b�Z�e�e�Z�j���\�Z��

�l�Z�[�b�b�c�� �j�_�k�m�j�k�e�Z�j�^�Z�g�� �l�†�e�b���j�h���� �n�h�c�^�Z�e�Z�g�b�r�� �c�†�g�Z�e�b�r�b�^�Z�� �Z�f�Z�e�]�Z��

�h�r�b�j�b�e�Z�^�b�� 

�;�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�� ���m�j�b�e�b�r�b�^�Z�� �d�h�g�k�l�j�m�d�l�b�\�� �\�Z�� �i�Z�j�^�h�a�e�Z�r��

�f�Z�l�_�j�b�Z�e�b���k�b�n�Z�l�b�^�Z���d�_�g�]�� ���†�e�e�Z�g�b�e�]�Z�g���f�Z�o�Z�e�e�b�c���l�_�j�Z�d���� �q�b�g�h�j���� ���Z�c�j�Z���h�q��

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

�[�b�h�i�h�a�b�l�b�\�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �m�a�h���� �c�b�e�e�Z�j�� �^�Z�\�h�f�b�^�Z�� �Z�`�^�h�^�e�Z�j�b�f�b�a��

�l�h�f�h�g�b�^�Z�g�����†�e�e�Z�g�b�e�b�[���� �Z�k�j�e�Z�j�� �^�Z�\�h�f�b�^�Z�� �Z�f�Z�e�b�c�� �l�Z�`�j�b�[�Z�e�Z�j��

�g�Z�l�b�`�Z�k�b�^�Z�� �†�a�� �b�k�[�h�l�b�g�b�� �l�h�i�]�Z�g�� �f�Z�o�Z�e�e�b�c�� �w�d�h�e�h�]�b�d�� �l�h�a�Z�� ���m�j�b�e�b�r��

�f�Z�l�_�j�b�Z�e�e�Z�j�b���o�b�k�h�[�e�Z�g�Z�^�b���>���@���� 

�,���h�q�� �w�g�]�� �d�_�g�]�� �l�Z�j���Z�e�]�Z�g�� �[�b�h�i�h�a�b�l�b�\�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�b�� �[�†�e�b�[����

�m�g�^�Z�g���_�g�]�b�e�����f�m�k�l�Z�o�d�Z�f�e�b�]�b���x���h�j�b�����z�g���b�g�]�Z���\�Z���q�b�j�b�r�]�Z���q�b�^�Z�f�e�b�����f�Z�o�k�m�k��

�b�r�e�h�\�� �[�_�j�b�r�� �z�j�^�Z�f�b�^�Z���� �f�Z�l�_�j�b�Z�e�� �h�e�b�r�� �b�f�d�h�g�b�g�b�� �[�_�j�Z�^�b���� �� �8�k�b�r��

�^�Z�\�j�b�^�Z�� �^�Z�j�Z�o�l�� �b�n�e�h�k�e�Z�g�b�r�^�Z�]�b�� �l�Z�[�b�b�c�� �n�b�e�v�l�j�b�� ���Z�f�� �[�†�e�b�[���� �h�^�Z�f�e�Z�j��

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

�[�b�e�Z�g���� �l�m�i�j�h���g�b�� �q�b�j�b�g�^�b�� �[�b�e�Z�g�� �[�h�c�b�l�Z�^�b���� �l�m�j�e�b�� ���Z�c�\�h�g�e�Z�j�g�b�g�]���y�r�Z�r�b��

�m�q�m�g�� �`�h�c�� �y�j�Z�l�Z�^�b���� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�� �b�r�e�Z�[�� �q�b���Z�j�b�r�� �m�q�m�g��

�b�r�e�Z�l�b�e�Z�^�b�]�Z�g�� �†�j�f�h�g�� �[�m�l�m�g�e�Z�c�� �l�b�d�e�Z�g�Z�^�b�� �\�Z�� �l�Z�[�b�b�c�� �f�m���b�l�� �†�j�f�h�g�g�b�g�]��

�d�b�q�b�d�� ���b�k�f�b�g�b�� �d�_�k�b�[�� �l�Z�r�e�Z�r�b�]�Z�� �l�Z�t�k�b�j�� ���b�e�f�Z�c�^�b���� �F�h�^�b�n�b�d�Z�p�b�y�e�Z�g�]�Z�g��

�z���h�q��- �[�m���x���h�j�b���f�m�k�l�Z�o�d�Z�f�e�b�d�d�Z���w�]�Z���[�†�e�]�Z�g���Z�j�f�Z�l�m�j�Z�e�Z�r�� �f�m�f�d�b�g���[�†�e�]�Z�g��

�f�Z�l�_�j�b�Z�e���� �,���h�q�^�Z�g�� �y�k�Z�e�]�Z�g�� �^�_�\�h�j�e�Z�j�� �g�Z�n�Z�k�� �h�e�Z�^�b�� �\�Z�� �o�h�g�Z�^�Z�� ���m�e�Z�c��

�f�b�d�j�h�b���e�b�f�g�b�� �l�Z�t�f�b�g�e�Z�c�^�b���� �R�m�g�b�g�]�� �m�q�m�g�� �z���h�q�g�b�� �w�g�]�� �b�k�l�b���[�h�e�e�b��

�[�b�h�i�h�a�b�l�b�\�����m�j�b�e�b�r���f�Z�l�_�j�b�Z�e�e�Z�j�b�^�Z�g���[�b�j�b���^�_�[�����b�k�h�[�e�Z�r���f�m�f�d�b�g�� 

�G�Z�\�[�Z�l�^�Z�]�b�����m�j�b�e�b�r�^�Z���w�g�]���d�†�i�����†�e�e�Z�g�b�e�Z�^�b�]�Z�g���e�h�c�^�Z�g���l�Z�c�z�j�e�Z�g�]�Z�g��

�[�w�d�h�e�h�]�b�d���l�h�a�Z�����m�j�b�e�b�r���f�Z�l�_�j�b�Z�e�e�Z�j�b���d�m�c�^�b�j�b�e�]�Z�g���k�h�i�h�e���[�m�x�f�e�Z�j�������b�r�l����

�^�_�\�h�j�� �\�Z�� �r�b�n�l�e�Z�j�� �m�q�m�g�� �d�Z�l�l�Z�� �†�e�q�Z�f�^�Z�]�b�� �b�q�b�� �[�†�r�� �l�h�r�e�Z�j���� �i�e�b�l�d�Z�e�Z�j����

�i�e�b�l�d�Z�e�Z�j�����i�b�r�b�j�b�e�f�Z�]�Z�g���o�h�f�����b�r�l�e�Z�j�����i�Z�o�k�Z���\�Z���[�h�r���Z�e�Z�j�����o�b�k�h�[�e�Z�g�Z�^�b����

�M�r�[�m�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �w�g�]�� �d�Z�f�� �w�g�_�j�]�b�y�� �l�Z�e�Z�[�� �w�l�m�\�q�b�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �[�†�e�b�[����

�e�h�c�^�Z�g���k�h�f�h�g���Z�j�Z�e�Z�r�f�Z�k�b���[�b�e�Z�g���l�Z�c�z�j�e�Z�g�b�e�Z�^�b�����m�e�Z�j�����m�j�m�����b�k�k�b�����b���e�b�f��
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�r�Z�j�h�b�l�b�^�Z���z�d�b���g�Z�f�e�b�d�^�Z�g���b�r�h�g�q�e�b�����b�f�h�y�e�Z�g�]�Z�g���o�h�e�^�Z���l�m�j�e�b���[�b�g�h�e�Z�j�g�b��

���m�j�b�r�^�Z �n�h�c�^�Z�e�Z�g�b�e�Z�^�b���� ���h�a�b�j�^�Z�� �_�j�� �x�a�b�^�Z�]�b�� �y�r�Z�c�^�b�]�Z�g�� �Z���h�e�b�g�b�g�]��

�l�†�j�l�^�Z�g�� �[�b�j�� ���b�k�f�b�� �l�Z�[�b�b�c�� �r�Z�j�h�b�l�^�Z�� ���m�j�b�l�b�e�]�Z�g�� ���b�r�l�^�Z�g�� �l�Z�c�z�j�e�Z�g�]�Z�g��

�m�c�e�Z�j�^�Z�� �b�k�l�b���h�f�Z�l�� ���b�e�Z�^�b�� �\�Z�� �b���e�b�f�� �r�Z�j�h�b�l�b�� ���m�j�m���� �[�†�e�]�Z�g�� �o�m�^�m�^�e�Z�j�^�Z��

�[�m�g�^�Z�c���[�b�g�h�e�Z�j���x�a���c�b�e�e�Z�j���^�Z�\�h�f�b�^�Z���o�b�a�f�Z�l�����b�e�Z�^�b�����M�r�[�m���f�Z�l�_�j�b�Z�e�g�b�g�]��

�y�g�Z���[�b�j���Z�n�a�Z�e�e�b�]�b���m�g�b�g�]���l�†�e�b�������Z�c�l�Z���b�r�e�Z�g�b�e�b�r�b���o�b�k�h�[�e�Z�g�Z�^�b���� 

�;�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�^�Z�� �y�r�Z�c�^�b�]�Z�g�� �b�g�k�h�g�e�Z�j�g�b�g�]�� �k�h���e�b�]�b�� �\�Z��

�w�d�h�e�h�]�b�y�]�Z�� �_�l�d�Z�a�b�e�Z�z�l�]�Z�g�� �a�Z�j�Z�e�Z�j�g�b�� �b�g�h�[�Z�l�]�Z�� �h�e�]�Z�g�� �o�h�e�^�Z�� �[�b�g�h�� �\�Z��

�b�g�r�h�h�l�e�Z�j�����m�j�b�e�b�r�b�^�Z���Z�k�l�Z���k�_�d�b�g�����Z�c�l�Z���l�b�d�e�Z�g�f�Z�c�^�b�]�Z�g���o�h�f���Z�r�z�e�Z�j�^�Z�g��

���p�_�f�_�g�l���� �i�†�e�Z�l���� �[�_�l�h�g���� �l�_�f�b�j-�[�_�l�h�g���� �i�e�Z�k�l�f�Z�k�k�Z�� �\�Z�� �[�h�r���Z�e�Z�j����

�l�Z�c�z�j�e�Z�g�]�Z�g�����m�j�b�e�b�r���f�Z�l�_�j�b�Z�e�e�Z�j�b�^�Z�g���n�h�c�^�Z�e�Z�g�b�r�g�b���[�h�k���b�q�f�Z-�[�h�k���b�q��

�q�_�d�e�Z�r�� �d�_�j�Z�d���� �m�e�Z�j�g�b�� �l�Z�c�z�j�e�Z�r�� �[�b�j�� �l�h�f�h�g�^�Z�g�� �� �d�Z�l�l�Z�� �w�g�_�j�]�b�y�� �k�Z�j�n�b�g�b��

�l�Z�e�Z�[�����b�e�Z�^�b�����b�d�d�b�g�q�b���l�h�f�h�g�^�Z�g���w�k�Z�����b�c�b�g�����Z�c�l�Z���b�r�e�Z�g�Z�^�b�����m�e�Z�j���Z�k�h�k�b�^�Z��

���m�j�b�e�]�Z�g �[�b�g�h���\�Z���b�g�r�h�h�l�e�Z�j�^�Z�����m�e�Z�c���b�q�d�b���f�m���b�l�^�Z���f�b�d�j�h�b���e�b�f���y�j�Z�l�b�r�]�Z��

�b�f�d�h�g���[�_�j�f�Z�c�^�b���\�Z���m�e�Z�j�g�b���b�r�e�Z�[���q�b���Z�j�b�r�^�Z���Z�l�j�h�n-�f�m���b�l�g�b���k�_�a�b�e�Z�j�e�b��

�^�Z�j�Z�`�Z�^�Z�� �b�n�e�h�k�e�Z�g�l�b�j�Z�^�b���� �W�d�h�e�h�]�b�d�� �l�h�a�Z�� �\�Z�� �[�b�h�i�h�a�b�l�b�\�� ���m�j�b�e�b�r��

�f�Z�l�_�j�b�Z�e�b�g�b�� �l�Z�g�e�Z�r�^�Z�� �b���e�b�f�� �r�Z�j�h�b�l�b�]�Z�� �f�h�k�� �j�Z�\�b�r�^�Z�� �f�Z���Z�e�e�b�c��

�l�Z�`�j�b�[�Z�]�Z���Z�k�h�k�e�Z�g�]�Z�g���\�Z�j�b�Z�g�l�e�Z�j�g�b���l�Z�����h�k�e�Z�r���l�Z�e�Z�[���w�l�b�e�Z�^�b���>���@�� 

�;�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�� ���m�j�b�e�b�r�b�^�Z�� ���†�e�e�Z�g�b�e�Z�^�b�]�Z�g�� ���m�j�b�e�b�r��

�f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�g�]�� �w�d�h�e�h�]�b�d�� �l�h�a�Z�e�b�]�b�� �l�m�r�m�g�q�Z�k�b���� �r�m�g�b�g�]�^�_�d���� �m�e�Z�j�^�Z�g��

�n�h�c�^�Z�e�Z�g�b�r�� �^�Z�\�j�b�^�Z�� �†�a�b�^�Z�g�� �a�Z�j�Z�j�e�b�� �f�h�^�^�Z�e�Z�j�g�b�� �q�b���Z�j�f�Z�k�e�b�]�b�g�b�� �†�a��

�b�q�b�]�Z���h�e�Z�^�b�����f�Z�k�Z�e�Z�g�����[�Z�t�a�b���l�Z�[�b�b�c���l�h�r���f�Z�l�_�j�b�Z�e�e�Z�j�b�����]�j�Z�g�b�l�����k�b�_�g�b�l����

�i�h�j�n�b�j���� �x���h�j�b�� �j�Z�^�b�h�Z�d�l�b�\�� �f�m�o�b�l�]�Z�� �w�]�Z���� �i�e�Z�k�l�f�Z�k�k�Z�� �z�d�b�� �m�e�Z�j�� �Z�k�h�k�b�^�Z��

�l�Z�c�z�j�e�Z�g�]�Z�g�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�� ���l�h�e�Z�e�b�� �i�e�b�l�Z�e�Z�j���� �e�b�g�h�e�_�m�f����

�k�b�g�l�_�l�b�d�� �[�†�z���e�Z�j���� �i�h�e�� �\�Z�� ���h�i�e�Z�f�Z�� �m�q�m�g�� �k�b�g�l�_�l�b�d�� �i�e�b�l�d�Z�e�Z�j���� �[�_�l�h�g�]�Z��

�b�r�e�Z�l�b�e�Z�^�b�]�Z�g�� �l�m�j�e�b�� �o�b�e�� �k�b�g�l�_�l�b�d�� ���†�r�b�f�q�Z�e�Z�j���� ���h�j�b�r�f�Z���� �k�b�g�l�_�l�b�d��

�_�e�b�f�e�Z�j���� �k�b�g�l�_�l�b�d���Z�k�h�k�e�b���b�k�b�l�d�b�q�e�Z�j�� �\�Z���[�h�r���Z�e�Z�j���� �m�a�h���� �\�Z���l�� �^�Z�\�h�f�b�^�Z��

�o�h�g�Z�� ���Z�\�h�k�b�]�Z�� �o�Z�\�n�e�b�� �]�Z�a�e�Z�j�g�b�� �q�b���Z�j�Z�^�b���� �f�Z�k�Z�e�Z�g�� �Z�k�[�_�k�l�� �Z�k�h�k�b�^�Z�]�b��

�[�m�x�f�e�Z�j�^�Z�� �Z�l�j�h�n�� �f�m�o�b�l�]�Z�� �Z�k�[�_�k�l�� �l�h�e�Z�e�Z�j�b�� �q�b���b�r�b�� �d�m�a�Z�l�b�e�Z�^�b���� �� �[�m��

�[�b�g�h�e�Z�j�^�Z�]�b�� �b�g�k�h�g�e�Z�j���� �Z�c�g�b���k�Z�� �[�h�e�Z�e�Z�j�� �m�q�m�g�� �`�m�^�Z�� �a�Z�j�Z�j�e�b�� �[�†�e�b�r�b��
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�f�m�f�d�b�g���� �r�m�g�b�g�]�� �m�q�m�g�� �[�b�j�� �g�_�q�Z�� �f�Z�f�e�Z�d�Z�l�e�Z�j�^�Z�� �m�r�[�m�� �f�Z�l�_�j�b�Z�e�^�Z�g 

�n�h�c�^�Z�e�Z�g�b�r���q�_�]�Z�j�Z�e�Z�g�]�Z�g���>���@���� 

�O�m�e�h�k�Z �†�j�g�b�^�Z�� �[�b�g�h�� �\�Z �b�g�r�h�h�l�e�Z�j�� ���m�j�b�e�b�r�b�^�Z�� �o�m�^�m�^�g�b�g�] 

�b���e�b�f�� �r�Z�j�h�b�l�b�� �\�Z�� �m�� �_�j�^�Z�]�b�� �f�Z�\�`�m�^�� �f�Z�o�Z�e�e�b�c�� �f�Z�l�_�j�b�Z�e�e�Z�j�� �l�Z�g�e�h�\�b�^�Z�g��

���Z�f�^�Z �m�a�h���� �c�b�e�e�b�d�� �[�b�g�h�� �\�Z�� �b�g�r�h�h�l�e�Z�j�� ���m�j�b�e�b�r�b�^�Z�� ���†�e�e�Z�g�b�e�]�Z�g��

�l�Z�`�j�b�[�Z�e�Z�j�^�Z�g�� �d�_�e�b�[�� �q�b���]�Z�g�� �o�h�e�^�Z�� �d�_�e�b�[�� �q�b���b�r�b���[�b�h�]�_�g�� �[�†�e�]�Z�g 

�z���h�q���� �]�b�e�l�m�i�j�h���� �Z�k�h�k�b�^�Z�]�b �f�Z�l�_�j�b�Z�e�e�Z�j���� �k�h�f�h�g�� ���Z�f�^�Z�� �[�h�r���Z 

�†�k�b�f�e�b�d�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�^�Z�g�� �n�h�c�^�Z�e�Z�g�b�r�� �m�g�^�Z�� �n�Z�h�e�b�y�l�� �d�†�j�k�Z�l�Z�^�b�]�Z�g��

�b�g�k�h�g�e�Z�j�� �k�Z�e�h�f�Z�l�e�b�]�b�]�Z���� �b�r�� �n�Z�h�e�b�y�l�b�]�Z�� �� �\�Z�� �Z�l�j�h�n�� �f�m���b�l��

�b�n�e�h�k�e�Z�g�f�Z�k�e�b�]�b�]�Z���d�Z�l�l�Z���o�b�k�k�Z�����†�r�Z�^�b�� 
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�M�>�D 159.9 

�:�o�f�Z�^�`�h�g�h�\�Z���G.�: . �^�h�p�_�g�l �d�Z�n�_�^�j�u �©�I�_�^�Z�]�h�]�b�d�Z �b �i�k�b�o�h�e�h�]�b�y�ª��
�M�g�b�\�_�j�k�b�l�_�l�Z�l�Z �:�e�n�j�Z�]�Z�g�m�k. 

�I�K�B�O�H�E�H�=�B�Q�?�K�D�:�Y���I�H�>�=�H�L�H�<�D�:���K�H�L�J�M�>�G�B�D�H�<���D 
�W�D�K�L�J�?�F�:�E�V�G�U�F���K�B�L�M�:�P�B�Y�F 

 

�:�g�g�h�l�Z�p�b�y. �<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �i�j�_�^�h�k�l�Z�\�e�_�g�u�� �j�_�a�m�e�v�l�Z�l�u��

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

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

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

�i�_�j�_�o�h�^�Z�� �[�_�a���k�i�_�p�b�Z�e�v�g�h�c���m�k�l�Z�g�h�\�d�b�� �b�� �k�� �m�k�l�Z�g�h�\�d�h�c�� �i�j�b�� �g�Z�e�b�q�b�b��

�j�Z�^�b�Z�p�b�h�g�g�h�]�h���j�b�k�d�Z�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����I�k�b�o�h�n�b�a�b�q�_�k�d�Z�y�� �i�h�^�]�h�l�h�\�d�Z�� �k�h�l�j�m�^�g�b�d�b����

�e�b�q�g�u�c���k�h�k�l�Z�\�����k�b�f�m�e�y�p�b�y���j�Z�^�b�Z�p�b�h�g�g�h�c���h�i�Z�k�g�h�k�l�b�� 

Annotatsiya . Ushbu maqolada xodimlarni radiatsion xavf mavjud 

�E�R�¶�O�J�D�Q�G�D�� �V�L�P�X�O�L�D�W�V�L�\�D�� �V�K�D�U�R�L�W�O�D�U�L�G�D�� �S�V�L�[�R�I�L�]�L�N�� �P�D�V�K�J�¶�X�O�R�W�O�D�U�Q�L�Q�J�� �Q�D�W�L�M�D�O�D�U�L��

keltirilgan.  Shuningdek amalga oshirilgan tadqiqotdagi xodimlarda radiatsion 

�[�D�Y�I���P�D�Y�M�X�G���E�R�¶�O�J�D�Q�G�D���P�D�[�V�X�V���X�V�N�X�Q�D���E�L�O�D�Q���Y�D���X�V�N�X�Q�D�V�L�]���R�¶�W�L�V�K�G�D�J�L���Q�D�W�L�M�D�O�D�U��

psixologik jihatdan tahlil etilgan. 

�.�D�O�L�W���V�R�¶�]�O�D�U����psixofizik tayyorgarlik, xodimlar, shaxsiy tarkib, radiatsion 

xavfning simulyatsiyasi. 

Annotation.  This article presents the results of the psychophysical 

training of passing the simulation installation of radiation safety conditions in 

the training of empoyees. The analysis of the conducted tests is given. The 

results of the transition without a special installation and with an installation in 

the presence of radiation risk were also psychologically analyzed. 

Keywords:  Psycho-physical training, empoyees, personnel, simulation 

of radiation hazard. 

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

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

�i�h�^�]�h�l�h�\�d�_���k�h�l�j�m�^�g�b�d�Z�o�� 

�I�j�b�� �j�Z�\�g�h�f�� �k�h�h�l�g�h�r�_�g�b�b�� �k�b�e�� �b�� �k�j�_�^�k�l�\���� �h�^�b�g�Z�d�h�\�h�c�� �l�_�o�g�b�q�_�k�d�h�c��

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

�e�b�q�g�u�c�� �k�h�k�l�Z�\�� �d�h�l�h�j�h�c�� �\�� �f�h�j�Z�e�v�g�h-�i�k�b�o�h�e�h�]�b�q�_�k�d�h�f�� �h�l�g�h�r�_�g�b�b��

�i�j�_�\�h�k�o�h�^�b�l�� �i�j�h�l�b�\�g�b�d�Z���� �k�i�h�k�h�[�g�Z�� �k�h�o�j�Z�g�y�l�v�� �i�k�b�o�h�e�h�]�b�q�_�k�d�m�x��

�m�k�l�h�c�q�b�\�h�k�l�v���b���\�h�e�x���d���i�h�[�_�^�_���\���e�x�[�h�c���h�[�k�l�Z�g�h�\�d�_���>��]. 

�G�b�� �^�e�y�� �d�h�]�h�� �g�_�� �k�_�d�j�_�l���� �q�l�h�� �\�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�m�x�� �^�_�y�l�_�e�v�g�h�k�l�v��

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

�i�k�b�o�b�q�_�k�d�Z�y�� �g�Z�i�j�y�`�_�g�g�h�k�l�v���� �l�j�_�\�h�`�g�h�k�l�v���� �g�_�h�`�b�^�Z�g�g�h�k�l�v�� �i�j�_�^�k�l�h�y�s�b�o��

�^�_�c�k�l�\�b�c�����M�k�i�_�r�g�h�k�l�v���\�u�i�h�e�g�_�g�b�y���i�h�k�l�Z�\�e�_�g�g�h�c���a�Z�^�Z�q�b���[�m�^�_�l���a�Z�\�b�k�_�l�v��

�\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �h�l�� �l�h�]�h���� �g�Z�k�d�h�e�v�d�h�� �m�k�i�_�r�g�h�� �k�h�l�j�m�^�g�b�d�b�� �[�m�^�m�l��

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

�j�Z�^�b�Z�p�b�h�g�g�h�c���h�i�Z�k�g�h�k�l�b���>��].  

�I�_�j�_�^�h�\�h�c�� �h�i�u�l�� �i�h�d�Z�a�u�\�Z�_�l���� �q�l�h�� �i�k�b�o�h-�n�b�a�b�q�_�k�d�Z�y�� �f�h�^�_�e�v��

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

�b�f�b�l�Z�l�h�j�h�\���b���b�g�b�p�b�Z�l�h�j�h�\�� 

������ �K�j�_�^�k�l�\�� �b�f�b�l�Z�p�b�b���� �m�q�_�[�g�u�_�� �<�<���� �b�f�b�l�Z�l�h�j�u�� �y�^�_�j�g�h�]�h�� �\�a�j�u�\�Z����

�m�q�_�[�g�u�_���j�_�p�_�i�l�m�j�u���H�<�����b�f�b�l�Z�p�b�h�g�g�u�_���]�j�Z�g�Z�l�u���b���n�m�]�Z�k�u�����\�a�j�u�\�i�Z�d�_�l�u����

�^�u�f�h�\�u�_���r�Z�r�d�b�����k�b�]�g�Z�e�v�g�u�_���j�Z�d�_�l�u���h�]�g�_�k�f�_�k�b�����o�h�e�h�k�l�u�_���i�Z�l�j�h�g�u�� 

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

�h�j�m�^�b�c�����j�Z�a�j�u�\�u���k�g�Z�j�y�^�h�\�����f�b�g�����a�\�m�d�h�\���g�b�a�d�h�e�_�l�y�s�b�o���k�Z�f�h�e�_�l�h�\�� 

������ �K�h�a�^�Z�g�b�_�� �i�h�`�Z�j�h�\���� �f�Z�d�_�l�h�\�� �i�h�\�j�_�`�^�_�g�g�h�c�� �l�_�o�g�b�d�b����

�\�k�_�\�h�a�f�h�`�g�u�o�� �b�g�`�_�g�_�j�g�u�o�� �a�Z�]�j�Z�`�^�_�g�b�c�� �b�� �i�j�_�i�y�l�k�l�\�b�c���� �b�f�b�l�Z�p�b�h�g�g�u�_��

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

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

������ �H�j�]�Z�g�b�a�Z�p�b�y�� �j�_�Z�e�v�g�h�]�h�� �i�j�h�l�b�\�h�^�_�c�k�l�\�b�y�� �i�j�h�l�b�\�g�b�d�Z����

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

�\�a�\�h�^�h�\���b���^�j�� 
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�Q�l�h�� �`�_�� �k�d�j�u�\�Z�_�l�k�y�� �i�h�^�� �i�h�g�y�l�b�_�f�� �i�k�b�o�h-�n�b�a�b�q�_�k�d�Z�y�� �i�h�^�]�h�l�h�\�d�Z��

�k�h�l�j�m�^�g�b�d�Z�o�"���I�h���h�i�j�_�^�_�e�_�g�b�x���D�Z�j�Z�y�g�b�����i�k�b�o�h-�n�b�a�b�q�_�k�d�Z�y���i�h�^�]�h�l�h�\�d�Z���± 

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

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

�m�k�l�h�c�q�b�\�h�k�l�b���� �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�� �g�Z�� �h�k�g�h�\�_�� �k�Z�f�h�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y��

�e�b�q�g�h�k�l�g�u�o���b���j�Z�a�\�b�l�b�y���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h���\�Z�`�g�u�o���d�Z�q�_�k�l�\�����i�j�b�h�[�j�_�l�_�g�b�y��

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

�[�h�_�\�h�c���h�[�k�l�Z�g�h�\�d�b���>��]. 

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

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

�y�\�e�y�x�l�k�y���� �n�h�j�f�b�j�h�\�Z�g�b�_�� �m�� �\�h�b�g�h�\�� �g�Z�m�q�g�h- �h�[�h�k�g�h�\�Z�g�g�u�o�� �a�g�Z�g�b�c�� �h��

�[�h�_�\�u�o���^�_�c�k�l�\�b�y�o�����i�j�_�^�k�l�Z�\�e�_�g�b�c���h���[�m�^�m�s�_�c���\�h�c�g�_�����g�Z�\�u�d�h�\���i�h�\�_�^�_�g�b�y��

�\�� �[�h�_�\�h�c�� �h�[�k�l�Z�g�h�\�d�_���� �]�h�l�h�\�g�h�k�l�b�� �d�� �i�h�^�\�b�]�m���� �k�h�\�_�j�r�_�g�b�x��

�k�Z�f�h�h�l�\�_�j�`�_�g�g�u�o���i�h�k�l�m�i�d�h�\�� 

�<�h�_�g�g�u�_�� �k�i�_�p�b�Z�e�b�k�l�u���� �Z�g�Z�e�b�a�b�j�m�y�� �[�h�_�\�u�_�� �^�_�c�k�l�\�b�y�� �\�h�h�j�m�`�_�g�g�u�o��

�k�b�e�� �<�_�e�b�d�h�[�j�b�l�Z�g�b�b�� �g�Z�� �N�h�e�d�e�_�g�^�k�d�b�o�� �h�k�l�j�h�\�Z�o���� �k�h�\�_�l�k�d�b�o�� �\�h�c�k�d�� �\��

�:�n�]�Z�g�b�k�l�Z�g�_���� �K�R�:�� �\�h�� �<�v�_�l�g�Z�f�_���� �:�n�]�Z�g�b�k�l�Z�g�_�� �b�� �\�� �I�_�j�k�b�^�k�d�h�f�� �a�Z�e�b�\�_����

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

�k�h�l�j�m�^�g�b�d�h�\�� �b�� �h�n�b�p�_�j�h�\�� �\�� �h�[�k�l�Z�g�h�\�d�_���� �f�Z�d�k�b�f�Z�e�v�g�h�� �i�j�b�[�e�b�`�_�g�g�h�c�� �d��

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

�i�j�h�p�_�k�k�_���i�h�\�k�_�^�g�_�\�g�h�c�� �[�h�_�\�h�c�� �m�q�_�[�u�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �i�h�k�j�_�^�k�l�\�h�f��

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

�a�Z�d�Z�e�d�b���\�h�b�g�h�\��[4]. 

�<�h�_�g�g�u�c�� �i�k�b�o�h�e�h�]�� �:���F�Z�d�e�Z�d�h�\�� �h�l�f�_�q�Z�_�l���� �q�l�h�� �w�n�n�_�d�l�b�\�g�h�k�l�v��

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

�h�l�� �l�h�]�h���� �g�Z�k�d�h�e�v�d�h�� �i�m�g�d�l�m�Z�e�v�g�h�� �[�m�^�m�l�� �k�h�[�e�x�^�Z�l�v�k�y�� �i�j�b�g�p�b�i�u��

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

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

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

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

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

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

�i�k�b�o�b�q�_�k�d�b�o���k�h�k�l�h�y�g�b�c���\���[�h�x�����>��].  

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

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

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

�\�h�a�^�_�c�k�l�\�b�x�� �[�h�_�\�h�]�h�� �k�l�j�_�k�k�Z�� �b�� �\�u�j�Z�[�h�l�d�m�� �g�Z�\�u�d�h�\�� �i�h�\�_�^�_�g�b�y�� �\��

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

�d�h�l�h�j�u�_�� �^�h�e�`�g�u�� �i�j�b�� �k�b�f�m�e�y�p�b�b�� �m�k�e�h�\�b�c�� �j�Z�^�b�Z�p�b�h�g�g�h�c�� �h�i�Z�k�g�h�k�l�b����

�f�Z�d�k�b�f�Z�e�v�g�h�� �i�j�b�[�e�b�`�_�g�g�u�f�� �d�� �j�_�Z�e�v�g�u�f���� �b�� �[�u�l�v�� �h�k�g�h�\�Z�g�g�u�f�b�� �g�Z��

�k�i�_�p�b�n�b�q�_�k�d�b�o�� �f�_�o�Z�g�b�a�f�Z�o�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �q�_�e�h�\�_�q�_�k�d�h�c�� �i�k�b�o�b�d�b��

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

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

�L�Z�[�e�b�p�Z 

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

�M�k�e�h�\�b�y���k�e�h�`�g�h�c���k�b�l�m�Z�p�b�b 
�^�e�y���i�h�^�j�Z�a�^�_�e�_�g�b�y 

�I�j�_�h�^�h�e�_�g�b�_�����a�h�g�u���k���\�u�k�h�d�b�f��
�b�g�n�j�Z�d�j�Z�k�g�u�f���b�a�e�m�q�_�g�b�_�f 

�;�_�a���m�k�l�Z�g�h�\�d�b �K���m�k�l�Z�g�h�\�d�h�c�
 

�I�j�b���k�b�f�m�e�y�p�b�b���m�k�e�h�\�b�c���j�Z�^�b�Z�p�b�h�g�g�h�c���h�i�Z�k�g�h�k�l�b�����������f�_�l�j�h�\ �\�j�_�f�y���\���f�b�g�m�l�Z�o�� 

�;�_�a���a�\�m�d�h�\�h�]�h���k�h�i�j�h�\�h�`�^�_�g�b�y 16 11 

�;�_�a���\�b�^�_�h���k�h�i�j�h�\�h�`�^�_�g�b�y 20 19 

�A�\�m�d�h�\�h�_���k�h�i�j�h�\�h�`�^�_�g�b�_���k��
�k�l�h�j�h�g�u���g�Z���g�_�b�a�\�_�k�l�g�h�f�����y�a�u�d�_��

���l�j�_�\�h�`�g�h�k�l�v���� 
18 12 

�<�u�k�l�j�_�e�u�������k�h���k�l�h�j�h�g�u���g�Z��
�g�_�b�a�\�_�k�l�g�h�f�����y�a�u�d�_ 

41 21 

�K���f�_�e�v�d�Z�x�s�b�f�b���g�Z�^�i�b�k�y�f�b��
�©�J�Z�^�b�Z�p�b�h�g�g�Z�y���h�i�Z�k�g�h�k�l�v�ª 

20 31 

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

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

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

�a�Z�d�Z�e�d�b���\�h�b�g�h�\�� 

�H�k�m�s�_�k�l�\�e�y�y�� �j�Z�a�e�b�q�g�u�_�� �d�h�f�i�h�a�b�p�b�b�� �\�u�r�_�i�_�j�_�q�b�k�e�_�g�g�u�o 

�k�j�_�^�k�l�\���� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l���j�_�r�Z�_�f�u�o�� �a�Z�^�Z�q���� �\�b�^�Z�� �\�h�h�j�m�`�_�g�b�y 

�b�� �j�h�^�Z�� �\�h�c�k�d���� �i�k�b�o�h�e�h�]���� �k�h�\�f�_�k�l�g�h�� �k�� �h�n�b�p�_�j�Z�f�b�� �h�j�]�Z�g�h�\�� �[�h�_�\�h�c��

�i�h�^�]�h�l�h�\�d�b���� �d�h�f�Z�g�^�b�j�Z�f�b�� �b���r�l�Z�[�Z�f�b�� �f�h�`�_�l�� �h�k�h�a�g�Z�g�g�h���\�\�h�^�b�l�v 

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

�n�Z�d�l�h�j�u���� �k�i�h�k�h�[�g�u�_�� �\�u�a�u�\�Z�l�v�� �d�Z�d�� �i�h�a�b�l�b�\�g�m�x�� �Z�d�l�b�\�g�h�k�l�v�� �\�h�b�g�Z�� 

�l�Z�d���b���h�l�j�b�p�Z�l�_�e�v�g�u�_���i�k�b�o�b�q�_�k�d�b�_���y�\�e�_�g�b�y�� 

�W�d�k�l�j�_�f�Z�e�v�g�u�_�� �k�b�l�m�Z�p�b�b�� �i�j�b�� �j�Z�^�b�Z�p�b�h�g�g�h�c�� �h�i�Z�k�g�h�k�l�b��

�k�h�i�j�h�\�h�`�^�Z�x�l�k�y�� �\�h�a�^�_�c�k�l�\�b�_�f�� �g�Z�� �k�h�l�j�m�^�g�b�d�Z�o �j�y�^�Z�f�� �n�Z�d�l�h�j�h�\�� 

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

�n�Z�d�l�h�j�Z�� �h�i�Z�k�g�h�k�l�b���� �j�_�Z�e�v�g�h�_�� �h�]�g�_�\�h�_�� �\�h�a�^�_�c�k�l�\�b�_���± �n�Z�d�l�h�j�h�f��

�\�g�_�a�Z�i�g�h�k�l�b���� �^�_�n�b�p�b�l�� �b�g�n�h�j�f�Z�p�b�b���± �n�Z�d�l�h�j�h�f�� �g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�b����

�h�k�m�s�_�k�l�\�e�_�g�b�_�� �g�_�a�Z�i�e�Z�g�b�j�h�\�Z�g�g�u�o�� �^�_�c�k�l�\�b�c���± �g�h�\�b�a�g�h�c 

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

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

�h�l�^�_�e�v�g�u�_�� �w�e�_�f�_�g�l�u�� �k�h�\�j�_�f�_�g�g�h�]�h�� �[�h�y���� �Z�� �k�e�_�^�h�\�Z�l�_�e�v�g�h�� �b�� �j�_�r�Z�l�v��

�a�Z�^�Z�q�b���i�k�b�o�h�e�h�]�b�q�_�k�d�h�c���i�h�^�]�h�l�h�\�d�b�����>��] 

�I�j�b�� �\�h�k�i�b�l�Z�g�b�b�� �i�k�b�o�h�e�h�]�b�q�_�k�d�h�c�� �m�k�l�h�c�q�b�\�h�k�l�b�� �i�_�j�_� ̂

�n�Z�d�l�h�j�Z�f�b���� �\�u�a�\�Z�g�g�u�f�b�� �w�d�k�l�j�_�f�Z�e�v�g�h�c�� �k�b�l�m�Z�p�b�_�c���� �]�e�Z�\�g�u�_�� �m�k�b�e�b�y��

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

�^�e�y�� �k�h�l�j�m�^�g�b�d�Z�� �k�l�Z�e�b�� �i�j�b�\�u�q�g�u�f�b���� �Q�l�h�[�u�� �g�_�h�`�b�^�Z�g�g�h�k�l�v�� �k�l�Z�e�Z��

�i�j�Z�\�b�e�h�f���� �k�x�j�i�j�b�a���± �a�Z�d�h�g�h�f�_�j�g�h�k�l�v�x���� �Z�� �\�g�_�a�Z�i�g�h�_�� �b�a�f�_�g�_�g�b�_ 

�k�b�l�m�Z�p�b�b���± �h�[�u�q�g�u�f���^�_�e�h�f�� 

�<�� �o�h�^�_�� �f�g�h�]�h�d�j�Z�l�g�h�]�h�� �i�h�\�l�h�j�_�g�b�y�� �m�i�j�Z�`�g�_�g�b�c�� �\�� �i�h�k�l�h�y�g�g�h��

�m�k�e�h�`�g�y�x�s�b�o�k�y�� �m�k�e�h�\�b�y�o�� �d�h�g�l�j�h�e�v�� �k�h�l�j�m�^�g�b�d�h�\�� �g�Z�^�� �k�\�h�b�f�b��

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

�h�i�j�_�^�_�e�_�g�g�u�o�� �k�i�h�k�h�[�h�\�� �^�_�c�k�l�\�b�c���� �l���_���� �d�� �n�h�j�f�b�j�h�\�Z�g�b�x�� �g�Z�\�u�d�h�\�� 

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

�H�g�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �\�h�b�g�m�� �\�h�a�f�h�`�g�h�k�l�v�� �\�u�k�h�d�h�w�n�n�_�d�l�b�\�g�h 

�b�� �d�Z�q�_�k�l�\�_�g�g�h�� �i�j�h�y�\�e�y�l�v�� �m�k�\�h�_�g�g�u�_�� �a�g�Z�g�b�y�� �b�� �j�_�Z�e�b�a�h�\�u�\�Z�l�v 

�m�f�_�g�b�y�� �g�Z�� �i�j�Z�d�l�b�d�_���� �G�Z�\�u�d�� �i�h�� �f�g�_�g�b�x�� �[�b�o�_�\�b�h�j�b�k�l�h�\�����± �w�l�h �k�b�k�l�_�f�Z��

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

�i�j�h�k�l�u�o�� �j�_�Z�d�p�b�c���� �h�k�g�h�\�g�h�c�� �i�m�l�v�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �g�Z�\�u�d�h�\�� �m�� �q�_�e�h�\�_�d�Z�� �\��

�h�i�j�_�^�_�e�_�g�g�h�c���k�n�_�j�_���^�_�y�l�_�e�v�g�h�k�l�b���± �w�l�h�����i�h���b�o���m�l�\�_�j�`�^�_�g�b�x���\�h�k�i�b�l�Z�g�b�_����

�h�[�j�Z�a�h�\�Z�g�b�_���>��]. 

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

�k�b�k�l�_�f�Z�l�b�q�_�k�d�b�f�b�� �m�i�j�Z�`�g�_�g�b�y�f�b�� �\�� �i�j�b�f�_�g�_�g�b�b�� �a�g�Z�g�b�c�� �b�� �m�f�_�g�b�c����

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

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

�^�_�c�k�l�\�b�c���� �H�g�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �\�h�a�f�h�`�g�h�k�l�v�� �\�u�k�h�d�h�w�n�n�_�d�l�b�\�g�h 

�b�� �d�Z�q�_�k�l�\�_�g�g�h�� �i�j�h�y�\�e�y�l�v�� �m�k�\�h�_�g�g�u�_�� �a�g�Z�g�b�y�� �b�� �j�_�Z�e�b�a�h�\�u�\�Z�l�v 

�m�f�_�g�b�y�� �g�Z�� �i�j�Z�d�l�b�d�_�� �>���@���� �I�h�� �f�g�_�g�b�x�� �d�Z�g�^�b�^�Z�l�Z�� �i�k�b�o�h�e�h�]�b�q�_�k�d�b�o 

�g�Z�m�d�� �<���O�h�a�b�_�\�Z �± �h�i�u�l�g�h�]�h�� �k�i�_�p�b�Z�e�b�k�l�Z�� �\�� �h�[�e�Z�k�l�b�� �i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h��

�h�[�_�k�i�_�q�_�g�b�y�� �[�h�_�\�h�c�� �i�h�^�]�h�l�h�\�d�b�� �\�h�b�g�h�\�� �d�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b���� �g�Z�\�u�d�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �l�h�f���� �q�l�h�� �k�h�a�g�Z�g�b�_�� �\�h�b�g�Z��

�h�k�\�h�[�h�`�^�Z�_�l�k�y�� �h�l�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �d�h�g�l�j�h�e�b�j�h�\�Z�l�v�� �l�_�o�g�b�q�_�k�d�b�_��

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

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

�h�i�Z�k�g�h�k�l�b���� �i�h�a�\�h�e�y�y�� �k�h�k�j�_�^�h�l�h�q�b�\�Z�l�v�k�y�� �g�Z�� �a�Z�^�Z�q�Z�o���� �p�_�e�y�o 

�b���m�k�e�h�\�b�y�o���a�Z�^�Z�g�b�y���>��].  

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

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

�\�h�e�_�\�h�]�h�� �d�h�g�l�j�h�e�y�� �m�� �e�b�q�g�h�]�h �k�h�k�l�Z�\�Z�� �\�h�a�j�Z�k�l�Z�_�l�� �m�\�_�j�_�g�g�h�k�l�v 

�\�� �k�\�h�b�o�� �k�i�h�k�h�[�g�h�k�l�y�o�� �i�j�_�h�^�h�e�_�\�Z�l�v�� �l�j�m�^�g�h�k�l�b�� �b�� �^�h�k�l�b�]�Z�l�v 

�i�h�k�l�Z�\�e�_�g�g�h�c���p�_�e�b���>����]. 



http://flogiston.ru/library/horny
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D1%80%D0%BD%D0%B8,_%D0%9A%D0%B0%D1%80%D0%B5%D0%BD
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8. �A�Z�i�Z�j�h�`�_�p �:�����I�k�b�o�h�e�h�]�b�y���^�_�c�k�l�\�b�y�� �<�h�j�h�g�_�`. �F�H�>�?�D�������������������������k�� 

9. �>�v�y�q�_�g�d�h�� �F���B������ �D�Z�g�^�u�[�h�\�b�q�� �E���:���� �I�k�b�o�h�e�h�]�b�q�_�k�d�b�_�� �i�j�h�[�e�_�f�u��

�]�h�l�h�\�g�h�k�l�b���d���^�_�y�l�_�e�v�g�h�k�l�b�����± �F�b�g�k�d�����;�=�M�������������������������k 

10. �;�_�j�h�g�� �J������ �J�b�q�Z�j�^�k�h�g�� �>���� �:�]�j�_�k�k�b�y���� ������ �M�q�_�[�g�h�_�� �i�h�k�h�[�b�_�����± �K�I�[������

�I�b�l�_�j���������������������������k�� 
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�M�>�D�������������������� 

�B�K�I�H�E�V�A�H�<�:�G�B�?���/�2�5�$���B���0�4�7�7���>�E�Y���;�?�K�I�J�H�<�H�>�G�H�=�H��
�F�H�G�B�L�H�J�B�G�=�:���<�J�?�>�G�U�O���<�U�;�J�H�K�H�<���<���J�?�:�E�V�G�H�F���<�J�?�F�?�G�B�� 

�I�b�k�_�p�d�b�c���X.�<., �I�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u���l�_�o�g�h�e�h�]�b�c���f�h�[�b�e�v�g�h�c���k�\�y�a�b. 
�C�m�e�^�Z�r�_�\���@���N�������>�h�d�l�Z�j�Z�g�l���d�Z�n�_�^�j�u���l�_�o�g�h�e�h�]�b�c���f�h�[�b�e�v�g�h�c���k�\�y�a�b. 

�L�Z�r�d�_�g�l�k�d�h�]�h���M�g�b�\�_�j�k�b�l�_�l�Z���B�g�n�h�j�f�Z�p�b�h�g�g�u�o���L�_�o�g�h�e�h�]�b�c 
�b�f�_�g�b���F�m�o�Z�f�f�Z�^�Z���Z�e�v-�O�h�j�_�a�f�b 

�:�g�g�h�l�Z�p�b�y. �<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�j�b�f�_�g�_�g�b�_��

�l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c���/�R�5�D�� �b�� �i�j�h�l�h�d�h�e�Z�� �0�4�7�7�� �\��

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

�i�j�_�^�i�j�b�y�l�b�y�o�� �i�h�� �i�_�j�_�j�Z�[�h�l�d�_�� �l�\�z�j�^�u�o�� �[�u�l�h�\�u�o�� �h�l�o�h�^�h�\�� ���L�;�H������

�J�Z�a�j�Z�[�h�l�Z�g�Z���b���i�j�h�l�_�k�l�b�j�h�\�Z�g�Z���Z�j�o�b�l�_�d�l�m�j�Z���k�b�k�l�_�f�u�����h�k�g�h�\�Z�g�g�Z�y���g�Z��

�l�_�o�g�h�e�h�]�b�b�� �B�g�l�_�j�g�_�l�Z�� �\�_�s�_�c�� ���,�R�7������ �i�h�a�\�h�e�y�x�s�Z�y�� �h�k�m�s�_�k�l�\�e�y�l�v��

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

�j�Z�k�k�l�h�y�g�b�y�o���k���f�b�g�b�f�Z�e�v�g�u�f���i�h�l�j�_�[�e�_�g�b�_�f���w�g�_�j�]�b�b�����H�k�h�[�h�_���\�g�b�f�Z�g�b�_��

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

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

�k�j�_�^�u���� �I�j�h�\�_�^�_�g�u�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �b�k�i�u�l�Z�g�b�y���� �i�h�^�l�\�_�j�`�^�Z�x�s�b�_��

�w�n�n�_�d�l�b�\�g�h�k�l�v���i�j�_�^�e�h�`�_�g�g�h�]�h���i�h�^�o�h�^�Z�����B�k�i�h�e�v�a�h�\�Z�g�b�_���/�R�5�D���b���0�4�7�7��

�^�_�e�Z�_�l�� �\�h�a�f�h�`�g�u�f�� �j�_�Z�e�b�a�Z�p�b�x�� �^�h�k�l�m�i�g�h�c�� �b�� �f�Z�k�r�l�Z�[�b�j�m�_�f�h�c��

�i�e�Z�l�n�h�j�f�u���^�e�y���f�h�g�b�l�h�j�b�g�]�Z���\�u�[�j�h�k�h�\���\���j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� LoRa, MQT�7���� �f�h�g�b�l�h�j�b�g�]�� �\�u�[�j�h�k�h�\����

�l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�b�����,�R�7�����L�;�H�����[�_�k�i�j�h�\�h�^�g�u�_���k�_�l�b�����w�d�h�e�h�]�b�y�����k�_�g�k�h�j�g�u�_��

�m�a�e�u�����m�^�Z�e�z�g�g�u�c���d�h�g�l�j�h�e�v�� 

Annotation.  This article examines the application of LoRa 

telecommunication technologies and the MQTT protocol in environmental 

monitoring systems for harmful emissions at solid waste (MSW) processing 

plants. The system architecture based on the Internet of Things (IoT) 

technology has been developed and tested, allowing continuous data collection 

and transmission from sensors over long distances with minimal energy 

consumption. Special attention is paid to the issues of communication 
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reliability, transmission speed and stability of the system in urban and industrial 

environments. Experimental tests have been conducted to confirm the 

effectiveness of the proposed approach. The use of LoRa and MQTT makes it 

possible to implement an affordable and scalable platform for real-time 

emissions monitoring. 

Keywords:  LoRa, MLT, emission monitoring, telecommunications, It, 

MSW, wireless networks, ecology, sensor nodes, remote control. 

Annotatsiya . ushbu maqolada Lora telekommunikatsiya texnologiyalari 

va MQTT protokolining qattiq maishiy chiqindilarni qayta ishlash korxonalarida 

(msw) zararli chiqindilarni atrof-muhit monitoringi tizimlarida qo'llanilishi ko'rib 

chiqiladi. Internet of Things (IoT) texnologiyasiga asoslangan tizim arxitekturasi 

ishlab chiqilgan va sinovdan o'tgan bo'lib, minimal energiya sarfi bilan uzoq 

masofalarda sensorlardan ma'lumotlarni uzluksiz yig'ish va uzatish imkonini 

beradi. Shahar va sanoat muhitida aloqa ishonchliligi, uzatish tezligi va 

tizimning barqarorligi masalalariga alohida e'tibor qaratildi. Taklif etilayotgan 

yondashuv samaradorligini tasdiqlovchi eksperimental sinovlar o'tkazildi. LoRa 

va MQTT-dan foydalanish Real vaqtda chiqindilarni kuzatish uchun arzon va 

kengaytiriladigan platformani amalga oshirishga imkon beradi. 

Kalit so'zlar:  LoRa, MLT, emissiya monitoringi, telekommunikatsiya, It, 

qattiq chiqindilar, simsiz tarmoqlar, ekologiya, sensorli tugunlar, masofadan 

boshqarish. 

�<�\�_�^�_�g�b�_: 

�K�h�\�j�_�f�_�g�g�u�_�� �m�k�e�h�\�b�y�� �i�j�h�f�u�r�e�_�g�g�h�]�h�� �j�Z�a�\�b�l�b�y�� �k�h�i�j�h�\�h�`�^�Z�x�l�k�y��

�m�\�_�e�b�q�_�g�b�_�f���h�[�t�z�f�h�\���\�u�[�j�h�k�h�\���\�j�_�^�g�u�o���\�_�s�_�k�l�\���\���h�d�j�m�`�Z�x�s�m�x���k�j�_�^�m����

�h�k�h�[�_�g�g�h�� �\�� �a�h�g�Z�o�� �j�Z�a�f�_�s�_�g�b�y�� �i�j�_�^�i�j�b�y�l�b�c�� �i�h�� �i�_�j�_�j�Z�[�h�l�d�_�� �l�\�z�j�^�u�o��

�[�u�l�h�\�u�o�� �h�l�o�h�^�h�\�� ���L�;�H������ �L�Z�d�b�_�� �h�[�t�_�d�l�u�� �f�h�]�m�l�� �\�u�^�_�e�y�l�v�� �l�h�d�k�b�q�g�u�_��

�k�h�_�^�b�g�_�g�b�y���� �\�d�e�x�q�Z�y�� �h�d�k�b�^�u�� �m�]�e�_�j�h�^�Z���� �k�_�j�u���� �Z�a�h�l�Z�� �b�� �l�\�z�j�^�u�_�� �q�Z�k�l�b�p�u����

�h�d�Z�a�u�\�Z�x�s�b�_�� �k�_�j�v�z�a�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �a�^�h�j�h�\�v�_�� �q�_�e�h�\�_�d�Z�� �b�� �k�h�k�l�h�y�g�b�_��

�Z�l�f�h�k�n�_�j�u���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f�� �\�h�a�j�Z�k�l�Z�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �k�h�a�^�Z�g�b�y��

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

�h�i�_�j�Z�l�b�\�g�h�]�h���i�j�b�g�y�l�b�y���j�_�r�_�g�b�c�� 

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

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �k�h�\�j�_�f�_�g�g�u�o�� �l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o�� �j�_�r�_�g�b�c����

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

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

�g�Z�^�z�`�g�h�k�l�v�x���� �H�k�h�[�h�_�� �\�g�b�f�Z�g�b�_�� �\�� �i�h�k�e�_�^�g�b�_�� �]�h�^�u�� �m�^�_�e�y�_�l�k�y��

�l�_�o�g�h�e�h�]�b�y�f�� �/�R�5�D�� ���/�R�Q�J�� �5�D�Q�J�H���� �b�� �0�4�7�7�� ���0�H�V�V�D�J�H�� �4�X�H�X�L�Q�J�� �7�H�O�H�P�H�W�U�\��

�7�U�D�Q�V�S�R�U�W������ �d�h�l�h�j�u�_�� �m�`�_�� �^�h�d�Z�a�Z�e�b�� �k�\�h�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �\�� �i�j�h�_�d�l�Z�o 

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

�<�� �^�Z�g�g�h�c�� �j�Z�[�h�l�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�j�b�f�_�g�_�g�b�_�� �/�R�5�D�� �b�� �0�4�7�7 

�\�� �i�h�k�l�j�h�_�g�b�b�� �,�R�7-�Z�j�o�b�l�_�d�l�m�j�u �^�e�y�� �a�Z�^�Z�q�� �f�h�g�b�l�h�j�b�g�]�Z�� �\�u�[�j�h�k�h�\ 

�g�Z�� �i�_�j�_�j�Z�[�Z�l�u�\�Z�x�s�b�o�� �i�j�_�^�i�j�b�y�l�b�y�o���� �I�j�_�^�e�Z�]�Z�_�l�k�y�� �d�h�g�p�_�i�p�b�y 

�k�b�k�l�_�f�u���� �k�i�h�k�h�[�g�h�c�� �\�� �Z�\�l�h�g�h�f�g�h�f�� �j�_�`�b�f�_�� �n�b�d�k�b�j�h�\�Z�l�v�� �^�Z�g�g�u�_ 

�h�� �\�j�_�^�g�u�o�� �\�_�s�_�k�l�\�Z�o���� �i�_�j�_�^�Z�\�Z�l�v�� �b�o�� �g�Z�� �p�_�g�l�j�Z�e�v�g�u�c�� �k�_�j�\�_�j 

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

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

�w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �d�h�g�l�j�h�e�y�� �b�� �j�Z�a�\�b�l�b�_�f�� �l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�h�c��

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

�H�[�a�h�j���e�b�l�_�j�Z�l�m�j�u: 

�J�Z�a�j�Z�[�h�l�d�Z�� �k�b�k�l�_�f�� �w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �f�h�g�b�l�h�j�b�g�]�Z�� �\�� �i�h�k�e�_�^�g�b�_�� �]�h�^�u��

�Z�d�l�b�\�g�h�� �\�_�^�z�l�k�y�� �g�Z�� �k�l�u�d�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c����

�l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�c�� �b�� �w�d�h�e�h�]�b�q�_�k�d�h�c�� �b�g�`�_�g�_�j�b�b���� �H�k�h�[�h�_�� �\�g�b�f�Z�g�b�_��

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

�h�[�_�k�i�_�q�b�\�Z�x�s�b�f���k�[�h�j���b�g�n�h�j�f�Z�p�b�b���k���j�Z�k�i�j�_�^�_�e�z�g�g�u�o���k�_�g�k�h�j�g�u�o���m�a�e�h�\����

�K�h�]�e�Z�k�g�h�� �j�y�^�m�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �>���±���@���� �l�_�o�g�h�e�h�]�b�b�� �/�3�:�$�1���� �\�d�e�x�q�Z�y�� �/�R�5�D����

�a�Z�g�b�f�Z�x�l�� �e�b�^�b�j�m�x�s�_�_�� �f�_�k�l�h�� �k�j�_�^�b�� �j�_�r�_�g�b�c�� �^�e�y�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �b��

�i�j�h�f�u�r�e�_�g�g�u�o�� �k�b�k�l�_�f�� �g�Z�[�e�x�^�_�g�b�y���� �B�o �h�k�g�h�\�g�u�_�� �i�j�_�b�f�m�s�_�k�l�\�Z���²  

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

�^�h�k�l�m�i�Z���d���l�j�Z�^�b�p�b�h�g�g�h�c���b�g�n�j�Z�k�l�j�m�d�l�m�j�_�� 

�J�Z�[�h�l�u�� �>���±���@�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �m�k�i�_�r�g�h�_�� �i�j�b�f�_�g�_�g�b�_�� �/�R�5�D 

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

�Z�� �l�Z�d�`�_�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �\�j�_�^�g�u�o�� �\�_�s�_�k�l�\�� �\�� �Z�l�f�h�k�n�_�j�_���� �K�b�k�l�_�f�u�� �o�h�j�h�r�h��

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

�i�Z�j�Z�f�_�l�j�h�\���g�Z���[�h�e�v�r�h�c���l�_�j�j�b�l�h�j�b�b�� 

�I�j�h�l�h�d�h�e�� �0�4�7�7���� �d�Z�d�� �h�l�f�_�q�Z�_�l�k�y�� �\�� �>���±10�@���� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c��

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

�^�Z�g�g�u�o���� �q�l�h�� �^�_�e�Z�_�l�� �_�]�h�� �h�i�l�b�f�Z�e�v�g�u�f�� �\�u�[�h�j�h�f�� �^�e�y�� �,�R�7-�k�b�k�l�_�f�� 

�?�]�h�� �Z�j�o�b�l�_�d�l�m�j�Z�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �[�u�k�l�j�m�x�� �b�� �g�Z�^�z�`�g�m�x�� �^�h�k�l�Z�\�d�m 

�k�h�h�[�s�_�g�b�c���� �h�k�h�[�_�g�g�h�� �\�� �m�k�e�h�\�b�y�o�� �g�_�k�l�Z�[�b�e�v�g�u�o�� �k�_�l�_�\�u�o�� �k�h�_�^�b�g�_�g�b�c�� 

�<�� �j�Z�[�h�l�Z�o�� �>�����±�����@�� �i�h�^�q�_�j�d�b�\�Z�_�l�k�y���� �q�l�h�� �k�h�q�_�l�Z�g�b�_�� �/�R�5�D�� �b�� �0�4�7�7 

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

�k�� �\�h�a�f�h�`�g�h�k�l�v�x�� �p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�h�c�� �Z�g�Z�e�b�l�b�d�b�� �b�� �\�b�a�m�Z�e�b�a�Z�p�b�b 

�^�Z�g�g�u�o�� 

�F�_�l�h�^�h�e�h�]�b�y���b�k�k�e�_�^�h�\�Z�g�b�y: 

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

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

�l�_�o�g�h�e�h�]�b�c�� �/�R�5�D�� �b�� �0�4�7�7���� �H�k�g�h�\�g�h�c�� �p�_�e�v�x�� �f�_�l�h�^�h�e�h�]�b�q�_�k�d�h�]�h�� �i�h�^�o�h�^�Z��

�k�l�Z�e�h�� �k�h�a�^�Z�g�b�_�� �w�g�_�j�]�h�w�n�n�_�d�l�b�\�g�h�c���� �g�Z�^�z�`�g�h�c�� �b�� �f�Z�k�r�l�Z�[�b�j�m�_�f�h�c�� �,�R�7-

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

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

�l�\�z�j�^�u�o���[�u�l�h�\�u�o���h�l�o�h�^�h�\�>��-3]. 

�<�� �j�_�a�m�e�v�l�Z�l�_�� �j�Z�[�h�l�h�c�� �g�Z�^�� �^�Z�g�g�h�c�� �k�l�Z�l�v�z�c�� �[�u�e�� �m�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g��

�Z�e�]�h�j�b�l�f�� �j�Z�[�h�l�u���� �m�k�l�Z�g�h�\�d�b�� �k�h�_�^�b�g�_�g�b�y�� �*�3�5�6�� �k�� �0�4�7�7�� �b�� �i�j�h�\�_�j�d�Z��

�k�h�_�^�b�g�_�g�b�_�� �/�R�5�D���� �:�e�]�h�j�b�l�f�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �Z�\�l�h�g�h�f�g�m�x�� �b�� �k�l�Z�[�b�e�v�g�m�x��

�j�Z�[�h�l�m���k�b�k�l�_�f�u���f�h�g�b�l�h�j�b�g�]�Z���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u���J�b�k������ 
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�J�b�k�����:�e�]�h�j�b�l�f���j�Z�[�h�l�u���k�b�k�l�_�f�u�����m�k�l�Z�g�h�\�d�Z���k�h�_�^�b�g�_�g�b�y 
�*�3�5�6�����k  LoRa. 

�K�i�_�j�\�Z�� �i�j�h�b�a�\�h�^�b�l�k�y�� �Z�\�l�h�f�Z�l�b�q�_�k�d�Z�y�� �b�g�b�p�b�Z�e�b�a�Z�p�b�y�� �\�k�_�o��

�d�h�f�i�h�g�_�g�l�h�\�� �h�[�h�j�m�^�h�\�Z�g�b�y���� �\�d�e�x�q�Z�y�� �^�Z�l�q�b�d�b���� �/�R�5�D-�f�h�^�m�e�b�� �b�� �f�h�^�m�e�v��

GSM-�k�\�y�a�b�� �6�,�0���������� �I�h�k�e�_�� �w�l�h�]�h�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y�� �k�\�y�a�v�� �k�� �f�h�[�b�e�v�g�h�c��

�k�_�l�v�x�� �b�� �i�h�^�d�e�x�q�_�g�b�_�� �d�� �0�4�7�7-�[�j�h�d�_�j�m���� �q�_�j�_�a�� �d�h�l�h�j�u�c�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y��

�i�_�j�_�^�Z�q�Z���^�Z�g�g�u�o���� �K�b�k�l�_�f�Z�� �i�h�k�l�h�y�g�g�h�� �g�Z�o�h�^�b�l�k�y�� �\�� �j�_�`�b�f�_�� �h�`�b�^�Z�g�b�y��

�\�o�h�^�y�s�b�o���^�Z�g�g�u�o���h�l���m�^�Z�e�z�g�g�u�o���m�a�e�h�\���q�_�j�_�a���/�R�5�D-�k�_�l�v�����I�j�b���i�h�k�l�m�i�e�_�g�b�b��

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

MQTT-�k�_�j�\�_�j���� �<�� �k�e�m�q�Z�_�� �i�h�l�_�j�b�� �k�h�_�^�b�g�_�g�b�y�� �k�b�k�l�_�f�Z�� �Z�\�l�h�f�Z�l�b�q�_�k�d�b��

�i�u�l�Z�_�l�k�y �\�h�k�k�l�Z�g�h�\�b�l�v�� �_�]�h�� �k�� �h�i�j�_�^�_�e�z�g�g�u�f�� �b�g�l�_�j�\�Z�e�h�f���� �q�l�h�� �^�_�e�Z�_�l��

�j�Z�[�h�l�m���m�k�l�h�c�q�b�\�h�c���d���k�[�h�y�f�� 

�:�j�o�b�l�_�d�l�m�j�Z���k�b�k�l�_�f�u: 

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

�j�Z�k�i�j�_�^�_�e�z�g�g�m�x��IoT-�i�e�Z�l�n�h�j�f�m���� �h�j�b�_�g�l�b�j�h�\�Z�g�g�m�x�� �g�Z�� �m�^�Z�e�z�g�g�u�c 

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

�^�Z�g�g�u�o�� 
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������ �M�j�h�\�_�g�v�� �k�[�h�j�Z�� �^�Z�g�g�u�o���� �K�h�k�l�h�b�l�� �b�a�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �^�Z�l�q�b�d�h�\��

���g�Z�i�j�b�f�_�j���� �0�4-���������� �%�0�(���������� �6�'�6���������� �^�e�y�� �b�a�f�_�j�_�g�b�y�� �i�Z�j�Z�f�_�l�j�h�\��

�\�h�a�^�m�o�Z���� �&�2���� �1�2�•���� �3�0���������� �3�0�������� �l�_�f�i�_�j�Z�l�m�j�Z���� �\�e�Z�`�g�h�k�l�v����

�F�b�d�j�h�d�h�g�l�j�h�e�e�_�j�����(�6�3���������m�i�j�Z�\�e�y�_�l���k�_�g�k�h�j�Z�f�b�����h�[�j�Z�[�Z�l�u�\�Z�_�l���^�Z�g�g�u�_����

�n�h�j�f�b�j�m�_�l�� �i�Z�d�_�l�u�� �b�� �i�_�j�_�^�Z�z�l�� �i�h�� �/�R�5�D���� �I�b�l�Z�g�b�_�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �h�l��

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

�m�a�_�e���f�h�`�_�l���i�h�d�j�u�\�Z�l�v���j�Z�^�b�m�k���^�h�����±�����d�f���\���k�_�e�v�k�d�h�c���f�_�k�l�g�h�k�l�b���b���^�h�����±�����d�f��

�\���]�h�j�h�^�k�d�h�c�� 

 ������ �M�j�h�\�_�g�v�� �i�_�j�_�^�Z�q�b�� �/�R�5�D-�r�e�x�a�Z���� �I�j�b�g�b�f�Z�x�l�� �k�b�]�g�Z�e�u�� �h�l��

�f�g�h�`�_�k�l�\�Z���k�_�g�k�h�j�g�u�o���m�a�e�h�\�����^�h�������������m�k�l�j�h�c�k�l�\���g�Z�������r�e�x�a�������b�k�i�h�e�v�a�m�x�l��
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LoRaWAN-�i�j�h�l�h�d�h�e�����b�e�b���q�b�k�l�u�c���/�R�5�D�������i�j�_�h�[�j�Z�a�m�x�l���^�Z�g�g�u�_���\���,�3-�i�Z�d�_�l�u��

�b���i�h�^�d�e�x�q�Z�x�l�k�y���d���B�g�l�_�j�g�_�l�m���q�_�j�_�a�����:�L-�)�L���b�e�b�����*�����*�����H�l�i�j�Z�\�e�y�x�l���^�Z�g�g�u�_��

�g�Z���k�_�j�\�_�j���q�_�j�_�a���i�j�h�l�h�d�h�e���0�4�7�7�� 

������ �M�j�h�\�_�g�v�� �h�[�j�Z�[�h�l�d�b�� �h�[�e�Z�q�g�u�c�� �0�4�7�7-�[�j�h�d�_�j���� �J�Z�[�h�l�Z�_�l�� �d�Z�d��

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

�B�k�i�h�e�v�a�m�_�l�k�y�� �[�j�h�d�_�j�� �0�R�V�T�X�L�W�W�R���� �(�0�4�;�� �b�e�b�� �7�K�L�Q�J�V�%�R�D�U�G���� �i�h�^�^�_�j�`�b�\�Z�_�l��

�d�Z�g�Z�e�u�� ���l�h�i�b�d�b���� �^�e�y�� �d�Z�`�^�h�]�h�� �k�_�g�k�h�j�g�h�]�h�� �m�a�e�Z���� �i�j�b�f�_�g�y�y�� �Z�j�o�b�l�_�d�l�m�j�m��
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�Z�\�Z�j�b�c�g�u�o���a�g�Z�q�_�g�b�y�o�����i�h�^�^�_�j�`�b�\�Z�x�l�k�y���h�l�q�z�l�u�����w�d�k�i�h�j�l���^�Z�g�g�u�o�����$�3�,���^�e�y��

�b�g�l�_�]�j�Z�p�b�b���k���\�g�_�r�g�b�f�b���k�b�k�l�_�f�Z�f�b���>���@�� 

�>�e�y���h�[�_�k�i�_�q�_�g�b�y���m�k�l�h�c�q�b�\�h�c���k�\�y�a�b���b���f�b�g�b�f�b�a�Z�p�b�b���b�g�l�_�j�n�_�j�_�g�p�b�b��

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

�r�m�f�Z���� �i�j�b�� �w�l�h�f�� �k�h�[�e�x�^�Z�e�Z�k�v�� �h�i�l�b�f�Z�e�v�g�Z�y�� �\�u�k�h�l�Z�� �Z�g�l�_�g�g���� �J�Z�k�k�l�h�y�g�b�_��

�f�_�`�^�m���m�a�e�Z�f�b���k�h�k�l�Z�\�e�y�e�h���h�l�����������f���^�h�������d�f�����I�_�j�_�^�Z�q�b���^�Z�g�g�u�o���h�l���r�e�x�a�Z���d��

�k�_�j�\�_�j�m�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �i�j�h�l�h�d�h�e�� �0�4�7�7���� �h�[�_�k�i�_�q�b�\�Z�x�s�b�c�� �[�u�k�l�j�m�x��

�^�h�k�l�Z�\�d�m���l�_�e�_�f�_�l�j�b�b���k���f�b�g�b�f�Z�e�v�g�u�f�b���g�Z�d�e�Z�^�g�u�f�b���j�Z�k�o�h�^�Z�f�b�����I�j�h�l�h�d�h�e��

�i�h�^�^�_�j�`�b�\�Z�e�� �4�R�6�� ���d�Z�q�_�k�l�\�h�� �h�[�k�e�m�`�b�\�Z�g�b�y������ �h�[�_�k�i�_�q�b�\�Z�y��

�]�Z�j�Z�g�l�b�j�h�\�Z�g�g�m�x���^�h�k�l�Z�\�d�m���\�Z�`�g�h�c���b�g�n�h�j�f�Z�p�b�b�>���@�� 

�F�_�l�h�^�u���l�_�k�l�b�j�h�\�Z�g�b�y 

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

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

�i�Z�j�Z�f�_�l�j�u�����d�Z�d�� 

-  �m�j�h�\�_�g�v���k�b�]�g�Z�e�Z�����5�6�6�,���� 
-  �i�h�l�_�j�b���i�Z�d�_�l�h�\�� 
 

-  �k�d�h�j�h�k�l�v���i�_�j�_�^�Z�q�b�� 
-  �k�l�Z�[�b�e�v�g�h�k�l�v�� �k�h�_�^�b�g�_�g�b�y�� �\�� �l�_�q�_�g�b�_��

�������k�m�l�h�d���g�_�i�j�_�j�u�\�g�h�c���j�Z�[�h�l�u�� 
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�: �g�Z�e�b�a���j�_�a�m�e�v�l�Z�l�h�\: 

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

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

�b�f�b�l�b�j�m�x�s�_�f���l�_�j�j�b�l�h�j�b�x���i�j�_�^�i�j�b�y�l�b�y���i�h���i�_�j�_�j�Z�[�h�l�d�_���L�;�H�����<��

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

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

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

�L�Z�[�e�b�p�Z������ 

�J�_�a�m�e�v�l�Z�l�u���i�h�e�_�\�u�o���b�k�i�u�l�Z�g�b�c 

�I�Z�j�Z�f�_�l�j �A�g�Z�q�_�g�b�_ 

�>�Z�e�v�g�h�k�l�v���i�_�j�_�^�Z�q�b���/�R�5�D �^�h�������d�f�����i�j�b���i�j�y�f�h�c���\�b�^�b�f�h�k�l�b�� 

�M�j�h�\�_�g�v���k�b�]�g�Z�e�Z�����5�6�6�,�� �h�l���±���������^�h���±92 dBm 

�I�h�l�_�j�b���i�Z�d�_�l�h�\ �f�_�g�_�_������ 

�K�j�_�^�g�y�y���a�Z�^�_�j�`�d�Z���i�_�j�_�^�Z�q�b ���������k�_�d�m�g�^�u 

�<�j�_�f�y���Z�\�l�h�g�h�f�g�h�c���j�Z�[�h�l�u��

�m�k�l�j�h�c�k�l�\�h 
�^�h���������^�g�_�c�����[�Z�l�Z�j�_�y�������������f�:���q�� 

�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �^�Z�g�g�u�_�� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �/�R�5�D-�k�\�y�a�v��

�^�_�f�h�g�k�l�j�b�j�m�_�l�� �m�k�l�h�c�q�b�\�m�x�� �i�_�j�_�^�Z�q�m���b�g�n�h�j�f�Z�p�b�b�� �^�Z�`�_�� �\ 

�k�e�h�`�g�u�o�� �j�Z�^�b�h�n�b�a�b�q�_�k�d�b�o�� �m�k�e�h�\�b�y�o���� �Z�� �i�j�h�l�h�d�h�e�� �0�4�7�7�� �h�[�_�k�i�_�q�b�\�Z�_�l��

�g�Z�^�z�`�g�m�x�� �^�h�k�l�Z�\�d�m�� �^�Z�g�g�u�o�� �[�_�a�� �k�m�s�_�k�l�\�_�g�g�u�o�� �a�Z�^�_�j�`�_�d���� �K�b�k�l�_�f�Z��

�j�Z�[�h�l�Z�e�Z�� �\�� �Z�\�l�h�g�h�f�g�h�f�� �j�_�`�b�f�_�� �\�� �l�_�q�_�g�b�_�� ������ �k�m�l�h�d�� �[�_�a�� �i�_�j�_�a�Z�]�j�m�a�d�b�� �b��

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

�^�h�e�]�h�k�j�h�q�g�h�]�h���i�j�b�f�_�g�_�g�b�y�>�����@�� 

�J�_�a�m�e�v�l�Z�l�u�� �f�h�g�b�l�h�j�b�g�]�Z�� �i�h�d�Z�a�Z�e�b�� �j�_�]�m�e�y�j�g�u�_�� �d�h�e�_�[�Z�g�b�y��

�d�h�g�p�_�g�l�j�Z�p�b�c���a�Z�]�j�y�a�g�y�x�s�b�o���\�_�s�_�k�l�\�� �\�� �a�Z�\�b�k�b�f�h�k�l�b���h�l�� �\�j�_�f�_�g�b���k�m�l�h�d���b��

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

�i�j�_�\�u�r�_�g�b�c���� �g�h�� �b�� �^�e�y�� �Z�g�Z�e�b�l�b�q�_�k�d�h�]�h�� �i�e�Z�g�b�j�h�\�Z�g�b�y�� �f�_�j�� �i�h�� �k�g�b�`�_�g�b�x��

�\�u�[�j�h�k�h�\�� 

�A�Z�d�e�x�q�_�g�b�_: 

�I�j�h�\�_�^�z�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �i�h�^�l�\�_�j�^�b�e�h�� �w�n�n�_�d�l�b�\�g�h�k�l�v��

�i�j�b�f�_�g�_�g�b�y�� �l�_�e�_�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �/�R�5�D�� �b�� �0�4�7�7 

�\�� �i�h�k�l�j�h�_�g�b�b�� �k�b�k�l�_�f�� �w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �f�h�g�b�l�h�j�b�g�]�Z�� �g�Z�� �i�j�_�^�i�j�b�y�l�b�y�o �i�h��

�i�_�j�_�j�Z�[�h�l�d�_�� �l�\�z�j�^�u�o �[�u�l�h�\�u�o�� �h�l�o�h�^�h�\���� �J�Z�a�j�Z�[�h�l�Z�g�g�Z�y IoT-�Z�j�o�b�l�_�d�l�m�j�Z��

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

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

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

�^�h�k�l�b�`�_�g�b�_�f�� �i�j�_�^�k�l�Z�\�e�_�g�g�h�]�h�� �j�_�r�_�g�b�y�� �k�l�Z�e�h�� �m�k�i�_�r�g�h�_�� �k�h�q�_�l�Z�g�b�_��

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

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

�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���� �k�i�h�k�h�[�g�h�k�l�v�� �j�Z�[�h�l�Z�l�v�� �\�� �Z�\�l�h�g�h�f�g�h�f�� �j�_�`�b�f�_�� �\��

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

�]�h�j�h�^�k�d�h�c�� �b�� �i�j�h�f�u�r�e�_�g�g�h�c�� �b�g�n�j�Z�k�l�j�m�d�l�m�j�u���� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �/�R�5�D��

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

�k�e�h�`�g�h�c�� �b�� �^�h�j�h�]�h�k�l�h�y�s�_�c�� �k�_�l�_�\�h�c�� �b�g�n�j�Z�k�l�j�m�d�l�m�j�_���� �Z�� �0�4�7�7�� �h�[�_�k�i�_�q�b�e��

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

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

�\�g�_�^�j�_�g�b�_�� �l�Z�d�b�o�� �l�_�o�g�h�e�h�]�b�c�� �h�l�d�j�u�\�Z�_�l�� �r�b�j�h�d�b�_�� �i�_�j�k�i�_�d�l�b�\�u�� �^�e�y��

�i�h�\�u�r�_�g�b�y�� �d�Z�q�_�k�l�\�Z�� �f�h�g�b�l�h�j�b�g�]�Z�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u���� �K�b�k�l�_�f�Z�� �f�h�`�_�l��

�h�i�_�j�Z�l�b�\�g�h�� �n�b�d�k�b�j�h�\�Z�l�v�� �b�a�f�_�g�_�g�b�y�� �\�� �d�h�g�p�_�g�l�j�Z�p�b�y�o�� �a�Z�]�j�y�a�g�y�x�s�b�o��

�\�_�s�_�k�l�\���� �q�l�h�� �k�h�a�^�Z�z�l�� �m�k�e�h�\�b�y�� �^�e�y�� �[�u�k�l�j�h�]�h�� �j�_�Z�]�b�j�h�\�Z�g�b�y�� �g�Z��

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

�Z�j�o�b�l�_�d�l�m�j�Z�� �f�h�`�_�l�� �[�u�l�v�� �e�_�]�d�h�� �b�g�l�_�]�j�b�j�h�\�Z�g�Z�� �\�� �k�m�s�_�k�l�\�m�x�s�b�_��

�b�g�n�h�j�f�Z�p�b�h�g�g�h-�Z�g�Z�e�b�l�b�q�_�k�d�b�_�� �i�e�Z�l�n�h�j�f�u���� �k�i�h�k�h�[�k�l�\�m�y�� �p�b�n�j�h�\�b�a�Z�p�b�b��

�h�l�j�Z�k�e�b���h�o�j�Z�g�u���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u�� 

 














