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В последние годы активно развивается применение методов 
искусственного интеллекта (ИИ) для автоматизации поиска и 
классификации подводных объектов. Использование глубокого обучения, 
сверхточных нейронных сетей и трансформеров позволяет повышать 
точность обнаружения, а также сокращать время, необходимое для 
анализа больших массивов подводных изображений и данных с сонаров 
[3–5]. 

Современные алгоритмы ИИ интегрируются с системами подводной 
визуализации, позволяя не только обнаруживать объекты, но и 
классифицировать их по типу, размеру и состоянию. Это особенно важно 
для задач подводной археологии и спасательных операций, где время 
реакции критично. 

 Традиционные методы поиска: в исследованиях Окорокова [1] и 
Туфанова [2] подробно описаны алгоритмы и стратегии традиционного 
поиска с использованием групп автономных подводных аппаратов. Эти 
методы хорошо подходят для планомерного обследования больших 
водных площадей, но имеют ограничения по времени и видимости. 

 Применение ИИ в подводном поиске: Абрамов и Петров [3] 
предложили алгоритмы классификации объектов на подводных 
изображениях с использованием сверхточных нейронных сетей. Абу и 
Диамант [4] интегрировали данные синтетической апертурной сонара и 
оптические изображения для повышения точности обнаружения 
объектов. 

 Интеграция ИИ и автономных систем: Шишкин и Греков [5] 
разработали интеллектуальную систему автоматического мониторинга 
водной среды с применением компактных автономных роботов. 
Подобные системы позволяют оперативно получать данные и 
автоматически оценивать состояние объектов. 

 Обзор теоретических основ: Шен [6] рассматривает 
междисциплинарное применение глубокого обучения в гидронауках, 
включая задачи классификации и обнаружения подводных объектов. 
Бонгард [7] и Крейвен [8] описывают классические подходы к 
распознаванию образов и байесовской теории поиска, которые лежат в 
основе современных алгоритмов ИИ для подводного поиска. 

Таким образом, актуальность исследования определяется 
необходимостью повышения эффективности подводного поиска за счёт 
интеграции традиционных методов и современных алгоритмов 
искусственного интеллекта. В современных условиях использование ИИ 
позволяет значительно сократить время поиска, повысить точность 
обнаружения объектов и снизить риски для водолазов и спасателей. 

Подводные поисково-спасательные операции (ПСО) являются 
одними из самых сложных и опасных видов деятельности спасателей. 
Ограниченная видимость, сильные течения, холодная вода, сложные 
подводные конструкции и непредсказуемые погодные условия создают 
высокие риски для жизни и здоровья водолазов-спасателей. Даже 
опытные специалисты сталкиваются с трудностями в ориентации под 
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�B�B�� �i�h�a�\�h�e�y�_�l�� �a�g�Z�q�b�l�_�e�v�g�h�� �m�e�m�q�r�b�l�v�� �h�j�b�_�g�l�Z�p�b�x�� �i�h�^�� �\�h�^�h�c���� �m�k�d�h�j�b�l�v��
�i�h�b�k�d�� �h�[�t�_�d�l�h�\�� �b�� �k�g�b�a�b�l�v�� �j�b�k�d�b�� �^�e�y�� �i�_�j�k�h�g�Z�e�Z���� �J�Z�a�\�b�l�b�_�� �Z�e�]�h�j�b�l�f�h�\��
�f�Z�r�b�g�g�h�]�h�� �h�[�m�q�_�g�b�y���� �f�_�l�h�^�h�\�� �d�h�f�i�v�x�l�_�j�g�h�]�h�� �a�j�_�g�b�y�� �b��
�b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o���k�b�k�l�_�f���Z�g�Z�e�b�a�Z���^�Z�g�g�u�o���^�_�e�Z�_�l���\�h�a�f�h�`�g�u�f���\�g�_�^�j�_�g�b�_��
�Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�o�� �b�g�k�l�j�m�f�_�g�l�h�\�� �i�h�^�^�_�j�`�d�b�� �\�h�^�h�e�Z�a�h�\�� �\�� �j�_�Z�e�v�g�h�f��
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�:�d�l�m�Z�e�v�g�h�k�l�v�� �l�_�f�u�� �h�[�m�k�e�h�\�e�_�g�Z�� �m�\�_�e�b�q�_�g�b�_�f�� �q�b�k�e�Z�� �\�h�^�h�e�Z�a�g�u�o��
�h�i�_�j�Z�p�b�c�� �\�� �k�e�h�`�g�u�o�� �b�� �w�d�k�l�j�_�f�Z�e�v�g�u�o�� �m�k�e�h�\�b�y�o���� �l�Z�d�b�o�� �d�Z�d�� �a�Z�l�h�i�e�_�g�g�u�_��
�a�^�Z�g�b�y�����f�h�j�k�d�b�_���Z�\�Z�j�b�b�����j�_�q�g�u�_���b���f�h�j�k�d�b�_���d�Z�l�Z�k�l�j�h�n�u�����Z���l�Z�d�`�_���j�h�k�l�h�f��
�l�j�_�[�h�\�Z�g�b�c�� �d�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �i�_�j�k�h�g�Z�e�Z���� �<�g�_�^�j�_�g�b�_�� �B�B�� �\�� �i�h�^�\�h�^�g�u�_��
�i�h�b�k�d�h�\�h-�k�i�Z�k�Z�l�_�e�v�g�u�_�� �h�i�_�j�Z�p�b�b�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �d�Z�d�� �i�_�j�k�i�_�d�l�b�\�g�h�_��
�g�Z�i�j�Z�\�e�_�g�b�_���� �k�i�h�k�h�[�g�h�_�� �k�m�s�_�k�l�\�_�g�g�h�� �i�h�\�u�k�b�l�v�� �m�j�h�\�_�g�v�� �i�h�^�]�h�l�h�\�d�b��
�\�h�^�h�e�Z�a�h�\-�k�i�Z�k�Z�l�_�e�_�c�� �b�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �k�i�Z�k�Z�l�_�e�v�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c���� �Z��
�l�Z�d�`�_���k�h�d�j�Z�l�b�l�v���j�b�k�d�b���^�e�y���`�b�a�g�b���b���a�^�h�j�h�\�v�y���k�i�_�p�b�Z�e�b�k�l�h�\�� 

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

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

�K�b�k�l�_�f�Z�l�b�a�Z�p�b�y�� �b�g�n�h�j�f�Z�p�b�b���� �K�h�[�j�Z�g�g�Z�y�� �b�g�n�h�j�f�Z�p�b�y�� �[�u�e�Z��
�k�l�j�m�d�l�m�j�b�j�h�\�Z�g�Z�� �i�h�� �d�e�x�q�_�\�u�f�� �g�Z�i�j�Z�\�e�_�g�b�y�f���� �h�[�j�Z�[�h�l�d�Z��
�]�b�^�j�h�e�h�d�Z�p�b�h�g�g�u�o�� �^�Z�g�g�u�o���� �Z�g�Z�e�b�a�� �\�b�^�_�h�i�h�l�h�d�h�\���� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�_��
�^�\�b�`�_�g�b�y�� �h�[�t�_�d�l�h�\���� �i�h�^�^�_�j�`�d�Z�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �b�� �b�g�l�_�]�j�Z�p�b�y�� �k��
�Z�\�l�h�g�h�f�g�u�f�b�� �k�b�k�l�_�f�Z�f�b���� �L�Z�d�h�c�� �i�h�^�o�h�^�� �i�h�a�\�h�e�b�e�� �\�u�y�\�b�l�v�� �h�[�s�b�_��
�l�_�g�^�_�g�p�b�b���� �i�j�_�b�f�m�s�_�k�l�\�Z�� �b�� �h�]�j�Z�g�b�q�_�g�b�y�� �i�j�b�f�_�g�_�g�b�y�� �B�B�� �\�� �i�h�^�\�h�^�g�u�o��
�i�h�b�k�d�h�\�h-�k�i�Z�k�Z�l�_�e�v�g�u�o���h�i�_�j�Z�p�b�y�o�� 
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2. �K�h�d�j�Z�s�_�g�b�_�� �\�j�_�f�_�g�b�� �i�h�b�k�d�h�\�u�o�� �h�i�_�j�Z�p�b�c�����:�e�]�h�j�b�l�f�u 
�i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �^�\�b�`�_�g�b�y�� �h�[�t�_�d�l�h�\�� �b�� �i�h�^�^�_�j�`�d�b�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c��
�i�h�f�h�]�Z�x�l���\�h�^�h�e�Z�a�Z�f���\�u�[�b�j�Z�l�v���h�i�l�b�f�Z�e�v�g�u�_���f�Z�j�r�j�m�l�u���i�h�b�k�d�Z���b���[�u�k�l�j�_�_��
�^�h�k�l�b�]�Z�l�v���p�_�e�_�c���h�i�_�j�Z�p�b�b���>�����@�� 

3. �K�g�b�`�_�g�b�_�� �j�b�k�d�h�\�� �^�e�y�� �\�h�^�h�e�Z�a�h�\�����B�k�i�h�e�v�a�h�\�Z�g�b�_��
�b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o�� �k�b�k�l�_�f�� �i�h�a�\�h�e�y�_�l�� �h�]�j�Z�g�b�q�b�\�Z�l�v���i�j�_�[�u�\�Z�g�b�_��
�\�h�^�h�e�Z�a�h�\�� �\�� �h�i�Z�k�g�u�o�� �a�h�g�Z�o���� �i�j�_�^�m�i�j�_�`�^�Z�l�v�� �h�� �i�h�l�_�g�p�b�Z�e�v�g�u�o�� �m�]�j�h�a�Z�o�� �b��
�i�h�\�u�r�Z�l�v���[�_�a�h�i�Z�k�g�h�k�l�v���>�����@�� 

4. �B�g�l�_�]�j�Z�p�b�y�� �k�� �Z�\�l�h�g�h�f�g�u�f�b�� �k�b�k�l�_�f�Z�f�b�����D�h�f�[�b�g�Z�p�b�y�� �B�B�� �k��
�Z�\�l�h�g�h�f�g�u�f�b���i�h�^�\�h�^�g�u�f�b���Z�i�i�Z�j�Z�l�Z�f�b���j�Z�k�r�b�j�y�_�l���h�[�e�Z�k�l�v���h�[�k�e�_�^�h�\�Z�g�b�y��
�b�� �i�h�a�\�h�e�y�_�l�� �h�^�g�h�\�j�_�f�_�g�g�h�� �\�u�i�h�e�g�y�l�v�� �g�_�k�d�h�e�v�d�h�� �a�Z�^�Z�q���� �q�l�h�� �i�h�\�u�r�Z�_�l��
�w�n�n�_�d�l�b�\�g�h�k�l�v���h�i�_�j�Z�p�b�c���>�����@�� 

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

 

�L�Z�[�e�b�p�Z��1 
 

�H�k�g�h�\�g�u�_���l�_�o�g�h�e�h�]�b�b���B�B���\���i�h�^�\�h�^�g�u�o���i�h�b�k�d�h�\�h-�k�i�Z�k�Z�l�_�e�v�g�u�o���h�i�_�j�Z�p�b�y�o 
 

�L�_�o�g�h�e�h�]�b�y���B�B �N�m�g�d�p�b�b �I�j�_�b�f�m�s�_�k�l�\�Z �H�]�j�Z�g�b�q�_�g�b�y 

�H�[�j�Z�[�h�l�d�Z���^�Z�g�g�u�o��
�]�b�^�j�h�e�h�d�Z�p�b�b 

�:�g�Z�e�b�a���k�b�]�g�Z�e�h�\��
�w�o�h�e�h�l�h�\���b��

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

�I�h�\�u�r�_�g�b�_���l�h�q�g�h�k�l�b��
�h�[�g�Z�j�m�`�_�g�b�y���h�[�t�_�d�l�h�\����

�k�g�b�`�_�g�b�_���e�h�`�g�u�o��
�k�j�Z�[�Z�l�u�\�Z�g�b�c 

�A�Z�\�b�k�b�f�h�k�l�v���h�l��
�d�Z�q�_�k�l�\�Z���^�Z�g�g�u�o���b��

�\�b�^�b�f�h�k�l�b 
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�:�g�Z�e�b�a��
�\�b�^�_�h�i�h�l�h�d�h�\ 

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

�k�h�k�l�h�y�g�b�y 

�J�_�Z�e�v�g�h�_���\�j�_�f�y��
�Z�g�Z�e�b�a�Z�����i�h�f�h�s�v��

�\�h�^�h�e�Z�a�Z�f���\��
�h�j�b�_�g�l�b�j�h�\�Z�g�b�b 

�F�m�l�g�Z�y���\�h�^�Z����
�i�e�h�o�h�_���h�k�\�_�s�_�g�b�_ 

�I�j�h�]�g�h�a�b�j�h�\�Z�g�b�_��
�^�\�b�`�_�g�b�y��
�h�[�t�_�d�l�h�\ 

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

�l�_�q�_�g�b�c 

�H�i�l�b�f�b�a�Z�p�b�y��
�f�Z�j�r�j�m�l�h�\���i�h�b�k�d�Z����

�k�h�d�j�Z�s�_�g�b�_���\�j�_�f�_�g�b��
�h�i�_�j�Z�p�b�c 

�H�]�j�Z�g�b�q�_�g�b�y��
�Z�e�]�h�j�b�l�f�h�\���i�j�b��

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

�I�h� �̂^�_�j�`�d�Z��
�i�j�b�g�y�l�b�y���j�_�r�_�g�b�c 

�J�_�d�h�f�_�g�^�Z�p�b�b���i�h��
�f�Z�j�r�j�m�l�m�����k�d�h�j�h�k�l�b��
�^�\�b�`�_�g�b�y���b���a�h�g�Z�f��

�i�h�b�k�d�Z 

�K�g�b�`�_�g�b�_���h�r�b�[�h�d���b��
�j�b�k�d�h�\�����m�k�d�h�j�_�g�b�_��
�i�j�b�g�y�l�b�y���j�_�r�_�g�b�c 

�L�j�_�[�m�_�l�k�y��
�b�g�l�_�j�i�j�_�l�Z�p�b�y��
�k�i�_�p�b�Z�e�b�k�l�Z�f�b 

�B�g�l�_�]�j�Z�p�b�y���k��
�Z�\�l�h�g�h�f�g�u�f�b��
�i�h�^�\�h�^�g�u�f�b��
�Z�i�i�Z�j�Z�l�Z�f�b 

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

�h�[�k�e�_�^�h�\�Z�g�b�y 

�M�\�_�e�b�q�_�g�b�_���h�o�\�Z�l�Z����
�Z�\�l�h�f�Z�l�b�a�Z�p�b�y��

�i�h�\�l�h�j�y�x�s�b�o�k�y���a�Z�^�Z�q 

�<�u�k�h�d�Z�y��
�k�l�h�b�f�h�k�l�v��

�h�[�h�j�m�^�h�\�Z�g�b�y����
�h�[�m�q�_�g�b�_��

�i�_�j�k�h�g�Z�e�Z 
 

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

 

 
 

�J�b�k�m�g�h�d����1. �W�n�n�_�d�l�b�\�g�h�k�l�v���i�h�b�k�d�Z���h�[�t�_�d�l�h�\���i�h�^���\�h�^�h�c�� 
�B�B���Y�V���l�j�Z�^�b�p�b�h�g�g�u�_���f�_�l�h�^�u 

 

�H�^�g�Z�d�h���k�m�s�_�k�l�\�m�x�l���b���h�]�j�Z�g�b�q�_�g�b�y. 
1. �A�Z�\�b�k�b�f�h�k�l�v���h�l���d�Z�q�_�k�l�\�Z���^�Z�g�g�u�o�����W�n�n�_�d�l�b�\�g�h�k�l�v���B�B���g�Z�i�j�y�f�m�x��

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

2. �K�e�h�`�g�h�k�l�v�� �\�g�_�^�j�_�g�b�y�����B�g�l�_�]�j�Z�p�b�y�� �B�B-�k�b�k�l�_�f�� �\�� �i�h�^�\�h�^�g�u�_��
�h�i�_�j�Z�p�b�b�� �l�j�_�[�m�_�l�� �^�h�j�h�]�h�k�l�h�y�s�_�c �Z�i�i�Z�j�Z�l�m�j�u���� �h�[�m�q�_�g�b�y�� �i�_�j�k�h�g�Z�e�Z �b��
�Z�^�Z�i�l�Z�p�b�b���i�j�h�]�j�Z�f�f�g�h�]�h���h�[�_�k�i�_�q�_�g�b�y���i�h�^���d�h�g�d�j�_�l�g�u�_ �m�k�e�h�\�b�y���>�����@�� 
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3. �H�]�j�Z�g�b�q�_�g�g�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �Z�\�l�h�g�h�f�g�h�]�h�� �Z�g�Z�e�b�a�Z�����G�_�k�f�h�l�j�y��
�g�Z�� �\�u�k�h�d�m�x�� �\�u�q�b�k�e�b�l�_�e�v�g�m�x�� �f�h�s�g�h�k�l�v���� �k�h�\�j�_�f�_�g�g�u�_�� �Z�e�]�h�j�b�l�f�u�� �B�B�� �g�_��
�\�k�_�]�^�Z�� �k�i�h�k�h�[�g�u�� �m�q�b�l�u�\�Z�l�v�� �\�k�_�� �n�Z�d�l�h�j�u���� �\�e�b�y�x�s�b�_�� �g�Z�� �k�e�h�`�g�m�x��
�^�b�g�Z�f�b�d�m�� �i�h�^�\�h�^�g�h�c�� �k�j�_�^�u���� �b�� �l�j�_�[�m�x�l�� �m�q�Z�k�l�b�y�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �^�e�y��
�b�g�l�_�j�i�j�_�l�Z�p�b�b���j�_�a�m�e�v�l�Z�l�h�\���>�����@�� 

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

�A�Z�d�e�x�q�_�g�b�_. �H�[�a�h�j�� �k�h�\�j�_�f�_�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �i�h�d�Z�a�u�\�Z�_�l���� �q�l�h��
�i�j�b�f�_�g�_�g�b�_�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �b�g�l�_�e�e�_�d�l�Z�� �\�� �i�h�^�\�h�^�g�u�o�� �i�h�b�k�d�h�\�h-
�k�i�Z�k�Z�l�_�e�v�g�u�o�� �h�i�_�j�Z�p�b�y�o�� �a�g�Z�q�b�l�_�e�v�g�h�� �i�h�\�u�r�Z�_�l�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b��
�[�_�a�h�i�Z�k�g�h�k�l�v�� �^�_�c�k�l�\�b�c�� �\�h�^�h�e�Z�a�h�\-�k�i�Z�k�Z�l�_�e�_�c���� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �B�B��
�i�h�a�\�h�e�y�_�l�� �Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �^�Z�g�g�u�_�� �]�b�^�j�h�e�h�d�Z�p�b�b���� �\�b�^�_�h�i�h�l�h�d�b�� �b��
�k�_�g�k�h�j�g�m�x���b�g�n�h�j�f�Z�p�b�x���\���j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b�����i�j�h�]�g�h�a�b�j�h�\�Z�l�v���^�\�b�`�_�g�b�_��
�h�[�t�_�d�l�h�\���� �i�h�^�^�_�j�`�b�\�Z�l�v�� �i�j�b�g�y�l�b�_�� �j�_�r�_�g�b�c�� �b�� �b�g�l�_�]�j�b�j�h�\�Z�l�v�� �^�_�c�k�l�\�b�y��
�\�h�^�h�e�Z�a�h�\���k���Z�\�l�h�g�h�f�g�u�f�b���i�h�^�\�h�^�g�u�f�b���Z�i�i�Z�j�Z�l�Z�f�b�� 
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Maxkamov N.Y. t.f.n., professor,  Boyxurozov M.R. dotsent 
�2�µ�]�E�H�N�L�V�W�R�Q���5�H�V�S�X�E�O�L�N�D�V�L��Favqulodda vaziyatlar vazirligi Akademiyasi 
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XUSUSIYATLARI  

 

Annotatsiya : Ushbu maqolada favqulodda vaziyatlarda inson hayoti va 
infratuzilmani himoya qilishda ogohlantirish tizimlarini loyihalashning ilmiy-texnik hisob 
ishlari natijasida ishlab chiqilgan takliflar yoritilgan. Tadqiqot olib borilayotgan raqamli 
�R�J�R�K�O�D�Q�W�L�U�L�V�K�� �W�L�]�L�P�L�Q�L�Q�J�� �L�T�W�L�V�R�G�L�\�� �V�D�P�D�U�D�G�R�U�O�L�N�� �N�R�µ�U�V�D�W�N�L�F�K�O�D�U�L�� �K�L�V�R�E�O�D�E�� �W�R�S�L�O�J�D�Q���� �%�D�M�D�U�L�O�J�D�Q��
texnika-iqtisodiy hisoblar ogohlantirish tizimining loyiha narxlari ishlab chiqaruvchi, logistika 
�[�L�]�P�D�W�O�D�U�L���� �E�R�M�[�R�Q�D�� �Y�D�� �P�R�Q�W�D�M�� �V�K�D�U�R�L�W�L�J�D�� �Y�D�� �E�R�]�R�U�� �Q�D�U�[�O�D�U�L�Q�L�Q�J�� �U�D�T�R�E�D�W�L�J�D�� �N�R�µ�U�D�� �R�µ�]�J�D�U�L�V�K�L��
�P�X�P�N�L�Q�O�L�J�L���W�D�N�L�G�O�D�E���R�µ�W�L�O�J�D�Q��  Radioaloqa, raqamli boshqaruv va elektroakustik tizimlarning 
�R�µ�]�D�U�R���L�Q�W�H�J�U�D�W�V�L�\�D�V�L���� �V�K�X�Q�L�Q�J�G�H�N���� �L�Q�V�R�Q���R�P�L�O�L�Q�L�Q�J���W�L�]�L�P���L�V�K�R�Q�F�K�O�L�O�L�J�L�J�D���W�D�¶�V�L�U�L���W�D�K�O�L�O���T�L�O�L�Q�J�D�Q�� 
�0�D�T�R�O�D�G�D�� �N�H�O�W�L�U�L�O�J�D�Q�� �W�D�K�O�L�O�O�D�U�� �V�K�X�Q�L�� �N�R�µ�U�V�D�W�D�G�L�N�L���� �]�D�P�R�Q�D�Y�L�\�� �R�J�R�K�O�D�Q�W�L�U�L�V�K�� �W�L�]�L�P�O�D�U�L�Q�L��
�O�R�\�L�K�D�O�D�V�K�� �M�D�U�D�\�R�Q�L�G�D�� �W�H�[�Q�L�N���� �D�N�X�V�W�L�N�� �Y�D�� �L�Q�V�R�Q�� �R�P�L�O�O�D�U�L�Q�L�Q�J�� �N�R�P�S�O�H�N�V�� �\�R�Q�G�D�V�K�X�Y�G�D�� �N�R�µ�U�L�E��
chiqilishi tizim ishonchliligini oshiradi. Tadqiqot na�W�L�M�D�O�D�U�L���2�µ�]�E�H�N�L�V�W�R�Q���V�K�D�U�R�L�W�L�G�D���V�D�P�D�U�D�O�L���Y�D��
integratsiyalashgan ogohlantirish tizimlarini takomillashtirishga xizmat qiladi. 

�.�D�O�L�W�� �V�R�µ�]�O�D�U�� ogohlantirish tizimi, favqulodda vaziyat, raqamli boshqaruv, texnik 
integratsiya, xavfsizlik tizimi, komponent, ishlab chiqaruvchi, logistik xizmatlar, bojxona, 
montaj, sensor, SOUE, integratsiya. 
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�g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z�� �a�Z�s�b�l�m�� �`�b�a�g�b�� �q�_�e�h�\�_�d�Z�� �b�� �b�g�n�j�Z�k�l�j�m�d�l�m�j�u�� �\�� �q�j�_�a�\�u�q�Z�c�g�u�o��
�k�b�l�m�Z�p�b�y�o���� �J�Z�k�k�q�b�l�Z�g�u�� �i�h�d�Z�a�Z�l�_�e�b�� �w�d�h�g�h�f�b�q�_�k�d�h�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�k�k�e�_�^�m�_�f�h�c��
�p�b�n�j�h�\�h�c���k�b�k�l�_�f�u���h�i�h�\�_�s�_�g�b�y�����<���l�_�o�g�b�q�_�k�d�h-�w�d�h�g�h�f�b�q�_�k�d�b�o���j�Z�k�q�_�l�Z�o���h�l�f�_�q�_�g�h����
�q�l�h���k�l�h�b�f�h�k�l�v���i�j�h�_�d�l�Z���k�b�k�l�_�f�u���h�i�h�\�_�s�_�g�b�y���f�h�`�_�l���b�a�f�_�g�y�l�v�k�y���\���a�Z�\�b�k�b�f�h�k�l�b��
�h�l�� �i�j�h�b�a�\�h�^�b�l�_�e�y���� �e�h�]�b�k�l�b�q�_�k�d�b�o�� �m�k�e�m�]���� �l�Z�f�h�`�_�g�g�u�o�� �m�k�e�h�\�b�c���� �f�h�g�l�Z�`�Z�� �b��
�d�h�g�d�m�j�_�g�l�g�u�o���j�u�g�h�q�g�u�o���p�_�g�����I�j�h�\�_�^�_�g���Z�g�Z�e�b�a���b�g�l�_�]�j�Z�p�b�b���j�Z�^�b�h�k�\�y�a�b�����p�b�n�j�h�\�h�]�h��
�m�i�j�Z�\�e�_�g�b�y�� �b�� �w�e�_�d�l�j�h�Z�d�m�k�l�b�q�_�k�d�b�o�� �k�b�k�l�_�f���� �Z�� �l�Z�d�`�_�� �\�e�b�y�g�b�y�� �q�_�e�h�\�_�q�_�k�d�h�]�h��
�n�Z�d�l�h�j�Z���g�Z���g�Z�^�_�`�g�h�k�l�v���k�b�k�l�_�f�u�����:�g�Z�e�b�a�����i�j�_�^�k�l�Z�\�e�_�g�g�u�c���\���k�l�Z�l�v�_�����i�h�d�Z�a�u�\�Z�_�l����
�q�l�h�� �d�h�f�i�e�_�d�k�g�u�c���i�h�^�o�h�^���d�� �l�_�o�g�b�q�_�k�d�b�f���� �Z�d�m�k�l�b�q�_�k�d�b�f�� �b�� �q�_�e�h�\�_�q�_�k�d�b�f�� �n�Z�d�l�h�j�Z�f��
�i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �k�h�\�j�_�f�_�g�g�u�o�� �k�b�k�l�_�f�� �h�i�h�\�_�s�_�g�b�y�� �i�h�\�u�r�Z�_�l�� �g�Z�^�_�`�g�h�k�l�v��
�k�b�k�l�_�f�u���� �J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�i�h�k�h�[�k�l�\�m�x�l�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�x��
�w�n�n�_�d�l�b�\�g�u�o�� �b�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�u�o�� �k�b�k�l�_�f�� �h�i�h�\�_�s�_�g�b�y�� �\�� �m�k�e�h�\�b�y�o�� �J�_�k�i�m�[�e�b�d�b��
�M�a�[�_�d�b�k�l�Z�g�� 

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

Annotation : This article presents proposals developed based on scientific and 
technical calculations for designing warning systems aimed at protecting human life and 
infrastructure during emergencies. The economic efficiency indicators of the studied digital 
warning system have been calculated. The performed techno-economic assessments 
indicate that the project cost of the warning system may vary depending on the 
manufacturer, logistics services, customs conditions, installation, and market competition. 
The integration of radio communication, digital control, and electroacoustic systems, as well 
as the impact  of  the  human factor on system reliability, has been analyzed.  The analysis  
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presented in the article shows that a comprehensive approach to technical, acoustic, 
and human factors in the design of modern warning systems increases system reliability. 
The research results contribute to the improvement of efficient and integrated warning 
systems under the conditions of the Republic of Uzbekistan. 

Keywords:  warning system, emergency situation, digital control, technical 
integration, safety system, component, manufacturer, logistics services, customs, 
installation, sensor, SOUE, integration. 

 
Hozirgi kunda inson faoliyatining deyarli barcha jabhalarida elektron 

texnologiyalar va raqamli boshqaruv tizimlarining jadal rivojlanishi 
�N�X�]�D�W�L�O�P�R�T�G�D���� �%�X�� �M�D�U�D�\�R�Q�� �[�D�Y�I�V�L�]�O�L�N�� �V�R�K�D�V�L�G�D�� �K�D�P�� �W�X�E�� �R�µ�]�J�D�U�L�V�K�O�D�U�Q�L�� �\�X�]�D�J�D��
keltirmoqda. Ayniqsa, favqulodda vaziyatlarda aholini, ishlab chiqarish 
�R�E�¶�H�N�W�O�D�U�L�� �[�R�G�L�P�O�D�U�L�Q�L���� �W�U�D�Q�V�S�R�U�W�� �W�L�]�L�P�O�D�U�L�� �\�R�µ�O�R�Y�F�K�L�O�D�U�L�Q�L�� �W�H�]�N�R�U�� �Y�D�� �L�V�K�R�Q�F�K�O�L��
ogohlantirish - har qanday zamonaviy xavfsizlik tizimining eng muhim 
komponentiga aylanmoqda. 

Zamonaviy ogohlantirish tizimlarini ishlab chiqish va loyihalashda inson 
omili, texnik vositalarning ratsional ishlashi, akustik sharoitlarning hisobga 
olinishi hamda raqamli texnologiyalar bilan integratsiya masalalari bir-biri bilan 
�F�K�D�P�E�D�U�F�K�D�V�� �E�R�J�µ�O�L�T�G�L�U���� �6�K�X�� �E�R�L�V���� �E�X�� �\�R�µ�Q�D�O�L�V�K�G�D�J�L�� �K�D�U�� �E�L�U�� �O�R�\�L�K�D�� �L�O�P�L�\��
asoslangan dizayn yondashuvi, amaldagi normativ-huquqiy baza va xalqaro 
standartlarga muvofiq amalga oshirilishi zarur. 

�2�µ�]�E�H�N�L�V�W�R�Q�� �5�H�V�S�X�E�O�L�N�D�V�L�G�D�� �R�J�R�K�O�D�Q�W�L�U�L�V�K�� �W�L�]�L�P�O�D�U�L�Q�L�� �O�R�\�L�K�D�O�D�V�K�� �Y�D�� �M�R�U�L�\��
�H�W�L�V�K�� �V�R�K�D�V�L�G�D�� �D�V�R�V�L�\�� �P�H�¶�\�R�U�L�\�� �K�X�M�M�D�W��- Vazirlar Mahkamasining 2023-yil 11-
avgustdagi 361-�V�R�Q���T�D�U�R�U�L���E�R�µ�O�L�E�����X�Q�G�D���I�D�Y�T�X�O�R�G�G�D���Y�D�]�L�\�D�W�O�D�U���W�R�µ�J�µ�U�L�V�L�G�D���D�K�R�O�L�J�D��
xabar berishning avtomatlashtirilgan tizimini yaratishning tashkiliy va texnik 
asoslari belgilangan. Mazkur qaror nafaqat FVV tizimida, balki transport, 
energetika, kommunikatsiya va ishlab chiqarish tarmoqlarida ham ogohlantirish 
tizimlarining integratsiyalashuvini talab etadi. 

Shuningdek, ISO 7240, IEC 60268-5, NFPA-72, va EN 54-16 kabi 
xalqaro standartlar ogohlantirish tizimlarini akustik sifat, signal tushunarliligi, 
�[�D�E�D�U���W�H�]�O�L�J�L���Y�D���X�]�O�X�N�V�L�]���L�V�K�O�D�V�K���N�R�µ�U�V�D�W�N�L�F�K�O�D�U�L���E�R�µ�\�L�F�K�D���P�H�¶�\�R�U�O�D�U�J�D soladi [5].  

�2�µ�]�E�H�N�L�V�W�R�Q�� �5�H�V�S�X�E�O�L�N�D�V�L��ushbu hujjatlar talablariga muvofiq, milliy 
�P�H�¶�\�R�U�L�\ bazani bosqichma-bosqich moslashtirmoqda. 

Tizim ni  loyihalashda quyidagi omillar muhim ahamiyatga ega:  
�x xabarni real vaqtda uzatish imkoniyati; 
�x �N�R�µ�S���G�D�U�D�M�D�O�L�����]�R�Q�D�O�����D�U�[�L�W�H�N�W�X�U�D�� 
�x avtomatlashtirilgan boshqaruv va tahlil imkoniyatlari; 
�x akustik muhitga moslashtirilgan ovoz signallari; 
�x zaxira quvvat va aloqa kanallari mavjudligi; 
�x ogohlantirish algoritmlarining moslashuvchanligi. 
Ogohlantirish tizimi nafaqat texnik vositalar majmuasi, balki inson 

hayotini saqlab qoluvchi sotsial-texnik kompleks sifatida qaraladi. Shu sababli, 
har bir loyiha texnik yechimlar bilan bir qatorda tashkiliy, akustik, psixologik va 
boshqaruv omillarini ham qamrab olishi zarur. 
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Favqulodda vaziyatlarda ogohlantirish tizimlarini loyihalash va joriy etish 
masalalari nafaqat texnik, balki normativ-huquqiy jihatdan ham puxta tartibga 
solinishi zarur. Chunki bu tizimlar inson hayoti, ijtimoiy barqarorlik va davlat 
�[�D�Y�I�V�L�]�O�L�J�L�J�D���E�H�Y�R�V�L�W�D���W�D�¶�V�L�U���N�R�µ�U�V�D�W�D�G�L�����2�µ�]�E�H�N�L�V�W�R�Q���5�H�V�S�X�E�O�L�N�D�V�L���P�X�V�W�D�T�L�O�O�L�N�N�D��
�H�U�L�V�K�J�D�Q�G�D�Q���V�R�µ�Q�J�����E�X���\�R�µ�Q�D�O�L�V�K�G�D���N�R�µ�S�O�D�E���K�X�T�X�T�L�\���P�H�¶�\�R�U�O�D�U���L�V�K�O�D�E���F�K�L�T�L�O�G�L���Y�D��
ularning amaliy tatbiqi bosqichma-bosqich kengaymoqda. 

Favqulodda vaziyatlarda aholiga xabar berishning huquqiy bazasi 
�2�µ�]�E�H�N�L�V�W�R�Q���5�H�V�S�X�E�O�L�N�D�V�L�Q�L�Q�J���³�)�X�T�D�U�R���P�X�K�R�I�D�]�D�V�L���W�R�µ�J�µ�U�L�V�L�G�D�´�J�L���T�R�Q�X�Q�L������������-
yil 14-�\�D�Q�Y�D�U���� �2�µ�5�4-517-�V�R�Q������ �³�$�K�R�O�L�� �Y�D�� �K�X�G�X�G�O�D�U�Q�L�� �W�D�E�L�L�\�� �K�D�P�G�D�� �W�H�[�Q�R�J�H�Q��
�I�D�Y�T�X�O�R�G�G�D�� �Y�D�]�L�\�D�W�O�D�U�G�D�Q�� �P�X�K�R�I�D�]�D�� �T�L�O�L�V�K�� �W�R�µ�J�µ�U�L�V�L�G�D�´�J�L�� �T�R�Q�X�Q�L�� ����������-yil  
20-�D�Y�J�X�V�W���� �2�µ�5�4-828-I-son) hamda Vazirlar Mahkamasining 2023-yil  
11-avgustdagi 361-son qarori bilan belgilanadi. Ushbu hujjatlar asosida 
�U�H�V�S�X�E�O�L�N�D�� �P�L�T�\�R�V�L�G�D�� �\�D�J�R�Q�D�� �R�J�R�K�O�D�Q�W�L�U�L�V�K�� �W�D�U�P�R�J�µ�L��- avtomatlashtirilgan 
axborot tizimi tashkil etilmoqda [1,3]. 

Mazkur tizim quyidagi asosiy vazifalarni bajaradi:  
�x �D�K�R�O�L�J�D���Y�D���R�E�\�H�N�W�O�D�U�J�D���[�D�Y�I���W�X�J�µ�L�O�J�D�Q�G�D���W�H�]�N�Rr xabar yetkazish; 
�x markaziy dispetcherlik tizimi orqali signalni avtomatik uzatish; 
�x �P�D�¶�O�X�P�R�W�Q�L���P�D�K�D�O�O�L�\�����Y�L�O�R�\�D�W�����W�X�P�D�Q�����R�E�\�H�N�W�����G�D�U�D�M�D�O�D�U�L�G�D���X�]�D�W�L�V�K�� 
�x radio, mobil aloqa, IP-tarmoq va sirenalar orqali ogohlantirishni 

sinxronlash; 
�x xavf haqida xabar berish jarayonini real vaqt rejimida monitoring qilish. 
�2�µ�]�E�H�N�L�V�W�R�Q�� �5�H�V�S�X�E�O�L�N�D�V�L�� �3�U�H�]�L�G�H�Q�W�L�Q�L�Q�J�� ��������-yil 26-noyabrdagi PQ�±

5282-�V�R�Q�� �T�D�U�R�U�L�� �E�L�O�D�Q�� �W�D�V�G�L�T�O�D�Q�J�D�Q�� �
�
�³�)�D�Y�T�X�O�R�G�G�D�� �Y�D�]�L�\�D�W�O�D�U�� �G�D�Y�O�D�W�� �W�L�]�L�P�L�Q�L��
�U�L�Y�R�M�O�D�Q�W�L�U�L�V�K�� �V�W�U�D�W�H�J�L�\�D�V�L�´�
�
�G�D�� �K�D�P�� �R�J�R�K�O�D�Q�W�L�U�L�V�K�� �W�L�]�L�P�O�D�U�L�Q�L�� �P�R�Gernizatsiya 
�T�L�O�L�V�K�� �X�V�W�X�Y�R�U�� �\�R�µ�Q�D�O�L�V�K�� �V�L�I�D�W�L�G�D�� �T�D�\�G�� �H�W�L�O�J�D�Q���� �0�D�]�N�X�U�� �T�D�U�R�U�� �D�V�R�V�L�G�D�� �³�;�D�Y�I�V�L�]��
�V�K�D�K�D�U�´���Y�D���³�$�T�O�O�L���W�U�D�Q�V�S�R�U�W�´���G�D�V�W�X�U�O�D�U�L���G�R�L�U�D�V�L�G�D���D�Y�W�R�P�D�W�O�D�V�K�W�L�U�L�O�J�D�Q���E�R�V�K�T�D�U�X�Y����
signalizatsiya va xabar berish texnologiyalari joriy etilmoqda. 

Xalqaro amaliyotda ogohlantirish tizimlarini boshqarish bir nechta global 
�P�H�¶�\�R�U�L�\���K�X�M�M�D�W�O�D�U���E�L�O�D�Q���W�D�U�W�L�E�J�D���V�R�O�L�Q�D�G�L, ularga quyidagi tizimlar kiritilgan: 

�x ISO 7240-19:2021 - �³�)�L�U�H���G�H�W�H�F�W�L�R�Q���D�Q�G���D�O�D�U�P���V�\�V�W�H�P�V�´���V�W�D�Q�G�D�U�W�L�� 
�x IEC 60268-5:2018 - �³�/�R�X�G�V�S�H�D�N�H�U�V���± �0�H�D�V�X�U�H�P�H�Q�W���P�H�W�K�R�G�V�´�� 
�x NFPA-72:2023 - �$�4�6�K�Q�L�Q�J�� �\�R�Q�J�µ�L�Q�� �[�D�Y�I�V�L�]�O�L�J�L�� �V�L�J�Q�D�O�� �W�L�]�L�P�O�D�U�L�� �X�F�K�X�Q��

normasi; 
�x EN 54-16:2018 - �<�H�Y�U�R�S�D���,�W�W�L�I�R�T�L�Q�L�Q�J���³�9�R�L�F�H���$�O�D�U�P���&�R�Q�W�U�R�O���D�Q�G���,�Q�G�L�F�D�W�L�Q�J��

�(�T�X�L�S�P�H�Q�W�´���V�W�D�Q�G�D�U�W�L�� 
�x Bu hujjatlar ogohlantirish tizimlarida quyidagi asosiy talablarni belgilaydi: 
�x Signaln�L�Q�J���D�Q�L�T�O�L�J�L�����F�O�H�D�U���V�S�H�H�F�K���L�Q�W�H�O�O�L�J�L�E�L�O�L�W�\���•�����������6�7�,���� 
�x Zaxira quvvat tizimining mavjudligi (kamida 24 soat kutish rejimida); 
�x Integratsiya imkoniyati - �\�R�Q�J�µ�L�Q���� �[�D�Y�I�V�L�]�O�L�N���� �Y�D�� �G�L�V�S�H�W�F�K�H�U�� �W�L�]�L�P�O�D�U�L�� �E�L�O�D�Q��

�E�R�J�µ�O�D�Q�L�V�K�� 
�x Tarmoq xavfsizligi - �P�D�¶�O�X�P�R�W�O�D�U�Q�L�Q�J���V�K�L�I�Ulangan uzatilishi; 
�x Psixoakustik moslik - signal tovushining inson eshitish diapazoniga 

mosligi (85�±���������G�%���R�U�D�O�L�J�µ�L�G�D���� 
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�;�D�O�T�D�U�R�� �W�D�M�U�L�E�D�� �V�K�X�Q�L���N�R�µ�U�V�D�W�D�G�L�N�L���� �R�J�R�K�O�D�Q�W�L�U�L�V�K�� �W�L�]�L�P�O�D�U�L���V�D�P�D�U�D�G�R�U�O�L�J�L�Q�L��
oshirish uchun ularni raqamli boshqaruv platformalari asosida qurish zarur. 
�0�D�V�D�O�D�Q���� �<�D�S�R�Q�L�\�D�� �Y�D�� �-�D�Q�X�E�L�\�� �.�R�U�H�\�D�G�D�� �³�6�P�D�U�W�� �$�O�H�U�W�� �6�\�V�W�H�P�´�� �S�O�D�W�I�R�U�P�D�O�D�U�L��
�V�X�Q�¶�L�\���L�Q�W�H�O�O�H�N�W���\�R�U�G�D�P�L�G�D���V�H�\�V�P�L�N���I�D�R�O�O�L�N�Q�L���D�Q�L�T�O�D�E������-7 soniya ichida millionlab 
�R�G�D�P�O�D�U�J�D�� �R�J�R�K�O�D�Q�W�L�U�L�V�K�� �\�X�E�R�U�D�G�L���� �<�H�Y�U�R�S�D�� �P�D�P�O�D�N�D�W�O�D�U�L�G�D�� �H�V�D�� �³�3�X�E�O�L�F��
Warning Cell Bro�D�G�F�D�V�W�´�� �W�L�]�L�P�O�D�U�L�� �P�R�E�L�O�� �R�S�H�U�D�W�R�U�O�D�U�� �R�U�T�D�O�L�� �M�R�\�O�D�V�K�X�Y�J�D��
�D�V�R�V�O�D�Q�J�D�Q�� �[�D�E�D�U�O�D�U�Q�L�� �\�X�E�R�U�D�G�L���� �2�µ�]�E�H�N�L�V�W�R�Q�G�D�� �E�X�� �E�R�U�D�G�D�� �³�8�=�$�O�H�U�W�´��
�S�O�D�W�I�R�U�P�D�V�L���S�L�O�R�W���W�D�U�]�G�D���V�L�Q�R�Y�G�D�Q���R�µ�W�N�D�]�L�O�P�R�T�G�D�� 

Favqulodda vaziyatlarda aholiga va infratuzilma obyekt xodimlarini 
ogohlantirish tizimlarining texnik asoslari zamonaviy axborot-kommunikatsiya 
texnologiyalariga tayanadi. Ushbu tizimlarning samaradorligi ularning texnik 
tuzilmasi, uzatish kanallari, boshqaruv modullari va zaxira quvvat tizimlarining 
�X�\�J�µ�X�Q�� �L�V�K�O�D�V�K�L�J�D�� �E�H�Y�R�V�L�W�D�� �E�R�J�µ�O�L�T���� �2�µ�]�Eekiston Respublikasida  
2023-yil 11-avgustdagi Vazirlar Mahkamasining 361-son qarori bilan aholiga 
�I�D�Y�T�X�O�R�G�G�D�� �Y�D�]�L�\�D�W�O�D�U�� �W�R�µ�J�µ�U�L�V�L�G�D�� �[�D�E�D�U�� �E�H�U�L�V�K�� �Y�D�� �P�D�¶�O�X�P�R�W�� �\�H�W�N�D�]�L�V�K�Q�L�Q�J��
avtomatlashtirilgan tizimlarini takomillashtirish chora-tadbirlari belgilangan 
�E�R�µ�O�Lb, bu sohada yangi avlod texnik yechimlarini joriy etish uchun huquqiy asos 
yaratdi. 

Zamonaviy ogohlantirish tizimlari tarkiban besh asosiy moduldan tashkil 
topadi [2,3,4,5]: 

�$�[�E�R�U�R�W�Q�L�� �\�L�J�µ�L�V�K�� �Y�D�� �T�D�\�W�D�� �L�V�K�O�D�V�K�� �P�R�G�X�O�L - monitoring qurilmalari 
(sensorlar, detektorlar, IoT modullar) orqali xavf manbalarini aniqlaydi; 

Markaziy boshqaruv bloki (dispetcher serveri) - �E�D�U�F�K�D�� �P�D�¶�O�X�P�R�W�O�D�U�Q�L��
�\�L�J�µ�L�E�����W�D�K�O�L�O���T�L�O�D�G�L���Y�D���V�L�J�Q�D�O���X�]�D�W�L�V�K���W�R�µ�J�µ�U�L�V�L�G�D���T�D�U�R�U���T�D�E�X�O���T�L�O�D�G�L�� 

Uzatish va signal tarqatish tizimi - radio, GSM, Intern�H�W�����V�X�Q�¶�L�\���\�R�µ�O�G�R�V�K��
yoki simli aloqa orqali signallarni tarqatadi; 

Qabul qilish va ovozli ogohlantirish vositalari (SOUE) - ovoz 
kuchaytirgichlar, karnaylar, displeylar, sirenalar orqali ogohlantiruvchi 
signallarni uzatadi; 

Zaxira quvvat tizimi (UPS, generator) - elektr energiyasi uzilgan 
�K�R�O�D�W�O�D�U�G�D���W�L�]�L�P�Q�L�Q�J���E�D�U�T�D�U�R�U���L�V�K�O�D�V�K�L�Q�L���W�D�¶�P�L�Q�O�D�\�G�L�� 

Shuningdek, tizimlarning ishlashida SOUE - Signal ogohlantirish va 
evakuatsiyani boshqarish tizimi �P�X�K�L�P�� �U�R�O�� �R�µ�\�Q�D�\�G�L���� �6�2�8�(�� �W�L�]�L�P�O�D�U�L�� �\�R�Q�J�µ�L�Q����
portlash, texnogen avariya, zilzila yoki suv toshqini xavfi aniqlanganida inson 
�R�P�L�O�L�J�D�� �W�D�¶�V�L�U�� �T�L�O�X�Y�F�K�L�� �R�Y�R�]�O�L�� �Y�D�� �Y�L�]�X�D�O�� �R�J�R�K�O�D�Q�W�L�U�L�V�K�O�D�U�Q�L�� �D�Y�W�R�P�D�W�L�N�� �W�D�U�]�G�D��
faollashtiradi (1-rasm). 

SOUE tizimining texnik imkoniyatlari  [7] : 
�x �D�Y�W�R�P�D�W�L�N���\�R�N�L���T�R�µ�O�G�D���I�D�R�O�O�D�V�K�W�L�U�L�V�K�� 
�x ovozli xabarlarni bir necha zonaga ajratib uzatish; 
�x signalni real vaqt rejimida qayta tahlil qilish; 
�x �G�L�V�S�H�W�F�K�H�U�O�L�N���P�D�U�N�D�]�L���E�L�O�D�Q���W�R�µ�J�µ�U�L�G�D�Q-�W�R�µ�J�µ�U�L���E�R�J�µ�O�D�Q�L�V�K���L�P�N�R�Q�L�\�D�W�L�� 
�x �V�K�R�Y�T�L�Q�J�D���T�D�U�V�K�L���D�N�X�V�W�L�N���P�X�Y�R�I�L�T�O�L�N�Q�L���W�D�¶�P�L�Q�O�D�V�K�� 
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Tadqiqot olib borilayotgan raqamli ogohlantirish tizimini iqtisodiy 
�V�D�P�D�U�D�G�R�U�O�L�N���N�R�µ�U�V�D�W�N�L�F�K�O�D�U�L���T�X�\�L�G�D�J�L���W�D�U�]�G�D���K�L�Voblash mumkin [2,11,12,13]. 

Ogohlantirish tizimining tarkibi quyidagiladan iborat: sensorlar - 
boshqaruv markazi - axborot uzatish - tovushli signal - favqulodda vaziyatlar-
dan oqohlantiriladigan aholi (6-rasm). 

�<�X�T�R�U�L�G�D�� �V�D�Q�D�E�� �R�µ�W�L�O�J�D�Q�� �K�D�U�� �E�L�U�� �N�R�P�S�R�Q�H�Q�W�� �E�R�µ�\�L�F�K�D�� �K�L�V�R�E�O�D�V�K�� �L�V�K�O�D�U�L��
quyidagi formulalar orqali amalga oshiriladi: 

L� ̃= q� ̃�î���F�,̃   (1) 
bu yerda: 
L� ̃�± har bir komponentning umumiy narxi (USD),  
q� ̃�± komponent soni (dona),  
c� ̃�± komponentning birlik narxi. 
Umumiy qiymat quyidagi tenglama orqali aniqlanadi:  
Jami raqamli ogohlantirish tizimining narxi  

�5� �����/� ̃�������.���î����L�)̃ �����������î����L�)̃, (2) 
bu yerda:  
�.���± �R�µ�U�Q�D�W�L�V�K���Y�D���V�R�]�O�D�V�K���N�R�H�I�I�L�W�V�L�\�H�Q�W�L���� 
�����± �R�µ�T�L�W�L�V�K�����[�L�]�P�D�W���N�R�µ�U�V�D�W�L�V�K���Y�D���W�H�[�Q�L�N���T�R�µ�O�O�D�E-quvvatlash koeffitsiyenti. 
�%�\�X�G�M�H�W�G�D�Q���V�D�U�I���E�R�µ�O�D�G�L�J�D�Q���[�D�U�D�M�D�W���X�F�K�X�Q���R�O�L�Q�J�D�Q���Y�D�U�L�D�Q�W�G�D 
�.��� ���������������\�D�¶�Q�L������������������� ���������������\�D�¶�Q�L���������� 
Jami xarajatlar�������/� ̃= 25 620 USD 
�2�µ�U�Q�D�W�L�V�K �W�L�]�L�P�L���X�F�K�X�Q���.���î�����/� ̃= 0.25 �î��25 620 = 6 405 USD 
�;�L�]�P�D�W���N�R�µ�U�V�D�W�L�V�K���Y�D��xizmatchilar (personal)ni �R�µ�T�L�W�L�V�K uchun  

�����î�����/� ̃= 0.10 �î��25 620 = 2 562 USD 
Umumiy 1 yilga sarf xarajatlar  

Ri = 25 620 + 6 405 + 2 562 = 34 587 US�'���§�����������������8�6�' 
 

2-jadval.  
 

�%�\�X�G�M�H�W�G�D�Q���V�D�U�I���E�R�µ�O�D�G�L�J�D�Q���[�D�U�D�M�D�W�O�D�U���Y�D�U�L�D�Q�W�L�G�D�J�L���N�R�µ�U�V�D�W�N�L�F�K�O�D�U 

Komponent nomi  Miqdori (q �)̃ Bir dona narxi 
(USD) 

Umumiy 
qiymati (L �)̃ Izoh 

Geotexnik sensorlar 
(10 dona)  

10 250 2 500 Gravitatsion siljish 
kuzatuvi 

�<�R�J�µ�L�Q���R�µ�O�F�K�D�Jich (2 
dona)  2 300 600 

�7�U�L�J�J�H�U���\�R�J�µ�L�Q��
nazorati 

LoRaWAN shlyuzi  1 900 900 Uzoq masofali 
uzatish 

Boshqaruv serveri 
(UPS, switch)  1 2 100 2 100 

Markaziy boshqaruv 
bloki 

Mobil modem 
(Internet bilan)  1 320 320 �0�D�¶�O�X�P�R�W���X�]�D�W�L�V�K 

Sirenalar (4 dona)  4 1 800 7 200 500 Vt ovozli 
ogohlantirish 

�'�D�V�W�X�U�L�\���W�D�¶�P�L�Q�R�W��������
yil)  1 2 000 2 000 Litsenziya 

Kabel, ustun, 
quvvat bloki  1 10 000 10 000 Montaj jihozlari 
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Umumiy 1 yilga sarf xarajatlar Ri = 138 850 + 20 827.5 + 11 108 = 170 
�������������8�6�'���§�������������������8�6�' 

�1�D�U�[�O�D�U�� �R�µ�U�W�D�F�K�D�� �E�R�]�R�U�� �E�D�K�R�O�D�U�L�J�D�� �D�V�R�V�O�D�Q�J�D�Q�� ���8�6�'���� - �.�� �Y�D�� ����
�N�R�H�I�I�L�W�V�L�\�H�Q�W�O�D�U�L�� �O�R�\�L�K�D�� �D�P�D�O�L�\�R�W�L�G�D�� �T�R�µ�O�O�D�Q�L�O�D�G�L�J�D�Q�� �R�µ�U�W�D�F�K�D�� �X�V�W�D�P�D�O�D�U�� �V�L�I�D�W�L�G�D��
tanlandi (7-rasm). 

Ogohlantirish tizimining loyiha narxlari ishlab chiqaruvchi, logistika 
�[�L�]�P�D�W�O�D�U�L�����E�R�M�[�R�Q�D���Y�D���P�R�Q�W�D�M���V�K�D�U�R�L�W�L�J�D���Y�D���E�R�]�R�U���Q�D�U�[�O�D�U�L�Q�L�Q�J���U�D�T�R�E�D�W�L�J�D���N�R�µ�U�D��
�R�µ�]�J�D�U�L�V�K�L���P�X�P�N�L�Q����4-jadval). 

4-jadval.  
Variantlardagi umumiy xarajarlar  

 

Variant  Tavsif  Umumiy xarajat  (USD) 
Byudjetdan sarf 

�E�R�µ�O�D�G�L�J�D�Q���[arajat  
1 ta tuman uchun sinov 

tizimi 
�§�������������� 

Kengaytirilgan, 
byudjetdan tashqari 

�P�D�E�O�D�J�µ�O�D�U�G�D�Q�����E�H�]�Q�H�V�� 

Shahar yoki viloyat 
�G�D�U�D�M�D�V�L�G�D���W�R�µ�O�L�T���W�L�]�L�P 

�§���������������� 

 

�8�V�K�E�X�� �W�L�]�L�P�� �D�K�R�O�L�Q�L�Q�J�� �[�D�Y�I�V�L�]�O�L�J�L�Q�L�� �W�D�¶�P�L�Q�O�D�V�K���� �\�H�U�� �N�R�µ�F�K�N�L�O�D�U�L�� �Y�D�� �E�R�V�K�T�D��
tabiiy ofatlardan erta ogohlantirishni avtomatlashtirish uchun muhim 
�D�K�D�P�L�\�D�W�J�D���H�J�D�����%�\�X�G�M�H�W�G�D�Q���V�D�U�I���E�R�µ�O�D�G�L�J�D�Q���[�D�U�D�M�D�W���W�L�]�L�P�Q�L���E�R�V�T�L�F�K�P�D-bosqich 
kengaytirish orqali butun respublika hududini qamrab olish mumkin. 

�0�D�T�R�O�D�G�D���N�H�O�W�L�U�L�O�J�D�Q���W�D�K�O�L�O�O�D�U���V�K�X�Q�L���N�R�µ�U�V�D�W�D�G�L�N�L�����]�D�P�R�Q�D�Y�L�\���R�J�R�K�O�D�Q�W�L�U�L�V�K��
tizimlarini loyihalash jarayonida texnik, akustik va inson omillarining kompleks 
�\�R�Q�G�D�V�K�X�Y�G�D���N�R�µ�U�L�E���F�K�L�T�L�O�L�V�K�L���W�L�]�L�P���L�V�K�R�Q�F�K�O�L�O�L�J�L�Q�L���R�V�K�L�U�D�G�L�� 

Tadqiqot davomida aniqlanganidek, samarali ogohlantirish tizimi 
quyidagi asosiy tamoyillar asosida tashkil etilishi zarur: 

�x real vaqt rejim�L�G�D���P�D�¶�O�X�P�R�W���X�]�D�W�L�V�K���L�P�N�R�Q�L�\�D�W�L�� 
�x �N�R�µ�S���G�D�U�D�M�D�O�L���Y�D���D�Y�W�R�P�D�W�O�D�V�K�W�L�U�L�O�J�D�Q���E�R�V�K�T�D�U�X�Y���D�U�[�L�W�H�N�W�X�U�D�V�L�� 
�x �U�D�G�L�R�����U�D�T�D�P�O�L���Y�D���D�N�X�V�W�L�N���W�L�]�L�P�O�D�U�Q�L�Q�J���R�µ�]�D�U�R���L�Q�W�H�J�U�D�W�V�L�\�D�V�L�� 
�x zaxira quvvat manbalari va xavfsiz aloqa kanallarining mavjudligi; 
�x ogohlantirish algoritmlarining moslashuvchanligi va inson omiliga 

tayangan boshqaruv mexanizmi. 
�%�X�Q�G�D�Q���W�D�V�K�T�D�U�L�����V�X�Q�¶�L�\���L�Q�W�H�O�O�H�N�W�����$�,�������³�,�Q�W�H�U�Q�H�W���Q�D�U�V�D�O�D�U�´�����,�R�7�����Y�D���U�D�T�D�P�O�L��

�W�D�U�P�R�T�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�L�Q�L�� �T�R�µ�O�O�D�V�K�� �R�U�T�D�O�L�� �R�J�R�K�O�D�Q�W�L�U�L�V�K�� �W�L�]�L�P�O�D�U�L�Q�L�Q�J��
avtomatlashtirilgan boshqaruv darajasi 3-5 baravar oshishi mumkinligi 
aniqlangan. Bu esa, favqulodda holatlarda aholini erta ogohlantirish, javob 
berish tezligini oshirish va inson xatoliklarini kamaytirish imkonini beradi. 

�1�D�W�L�M�D�O�D�U�� �V�K�X�Q�L�� �N�R�µ�U�V�D�W�D�G�L�N�L���� �L�Q�W�H�J�U�D�W�V�L�\�D�O�D�V�K�J�D�Q�� �U�D�T�D�P�O�L�� �R�J�R�K�O�D�Q�W�L�U�L�V�K��
tiziml�D�U�L���2�µ�]�E�H�N�L�V�W�R�Q�Q�L�Q�J���W�D�E�L�L�\���Y�D���W�H�[�Q�R�J�H�Q���[�D�Y�I���]�R�Q�D�O�D�U�L�G�D���[�D�Y�I�V�L�]�O�L�N���G�D�U�D�M�D�V�L�Q�L��
sezilarli ravishda oshiradi. Kelgusida ushbu tizimlarni milliy raqamli platformalar 
���³�8�=�$�O�H�U�W�´�����³�;�D�Y�I�V�L�]���V�K�D�K�D�U�´�����³�$�T�O�O�L���W�U�D�Q�V�S�R�U�W�´�����E�L�O�D�Q���E�L�U�O�D�V�K�W�L�U�L�V�K�����X�O�D�U�Q�L���\�D�J�R�Q�D��
avtomatlashtirilgan boshqaruv tizimiga integratsiya qilish - mamlakat miqyosida 
�E�D�U�T�D�U�R�U���[�D�Y�I�V�L�]�O�L�N���L�Q�I�U�D�W�X�]�L�O�P�D�V�L�Q�L���V�K�D�N�O�O�D�Q�W�L�U�L�V�K�Q�L�Q�J���D�V�R�V�L�\���\�R�µ�Q�D�O�L�V�K�O�D�U�L�G�D�Q���E�L�U�L��
�E�R�µ�O�D�G�L�� 
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�K���F�����>�`�m�j�Z�_�\, �^���n���l���g�� ���3�K�'�������i�j�h�n�_�k�k�h�j���� 
�G�Z�m�q�g�h-�b�g�g�h�\�Z�p�b�h�g�g�u�c �b �b�k�i�u�l�Z�l�_�e�v�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c���b�g�k�l�b�l�m�l��

�F�Q�K���J�_�k�i�m�[�e�b�d�b���M�a�[�_�d�b�k�l�Z�g�� 
 

�H�;�A�H�J �A�:�J�M�;�?�@�G�U�O���G�H�J�F���I�J�H�?�D�L�B�J�H�<�:�G�B�Y���G�:�>�A�?�F�G�U�O��
�=�B�>�J�:�G�L�H�<���>�E�Y���>�:�E�V�G�?�C�R�?�=�H���K�H�<�?�J�R�?�G�K�L�<�H�<�:�G�B�Y��

�=�J�:�>�H�K�L�J�H�B�L�?�E�V�G�H�C���I�J�:�D�L�B�D�B���J�?�K�I�M�;�E�B�D�B���M�A�;�?�D�B�K�L�:�G 
 

�:�g�g�h�l�Z�p�b�y�� �_�j�� �h�k�l�b�� �z�g�¥�b�g�� �]�b�^�j�Z�g�l�e�Z�j�b�g�b�� �o�h�j�b�`�^�Z�� �©�†�e�e�Z�r�� �Z�f�Z�e�b�z�l�b�g�b�g�]��
�a�Z�j�m�j�� �f�Z�t�e�m�f�h�l�e�Z�j�b�� �\�Z�� �Z�k�h�k�b�c�� �Z�n�a�Z�e�e�b�d�e�Z�j�b�� �� �l�Z�³�e�b�e�b�� �Z�k�h�k�b�^�Z���� �8�a�[�_�d�b�k�l�h�g�^�Z��
�r�Z�³�Z�j�k�h�a�e�b�d�� �Z�f�Z�e�b�z�l�b�]�Z�� �_�j�� �m�k�l�b�� �z�g�¥�b�g�� �]�b�^�j�Z�g�l�e�Z�j�b�g�b�� �`�h�j�b�c�� �_�l�b�r�� �a�Z�j�m�j�e�b�]�b����
�r�m�g�b�g�]�^�_�d���� �_�j�� �h�k�l�b�� �\�Z�� �_�j�� �h�k�l�b�� �]�b�^�j�Z�g�l�e�Z�j�b�g�b�� �[�b�j�]�Z�e�b�d�^�Z�� �©�m�e�e�Z�r�� �Z�k�h�k�e�Z�j�b��
�d�_�e�l�b�j�b�e�]�Z�g�� 

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

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

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

 

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

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

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

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

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

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

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

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

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

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

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

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

�<�� �_�\�j�h�i�_�c�k�d�b�o�� �k�l�j�Z�g�Z�o�� �h�k�g�h�\�g�u�_�� �l�j�_�[�h�\�Z�g�b�y�� �i�h�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�x��
�g�Z�^�a�_�f�g�u�o�� �i�h�`�Z�j�g�u�o�� �]�b�^�j�Z�g�l�h�\�� �^�e�y�� �m�f�_�j�_�g�g�h-�o�h�e�h�^�g�u�o�� �d�e�b�f�Z�l�b�q�_�k�d�b�o��
�a�h�g���� �m�k�l�Z�g�h�\�e�_�g�u�� �\�� �(�1�� ���������������������� �©�3�L�O�O�D�U�� �I�L�U�H�� �K�\�G�U�D�Q�W�V�ª�� �b�� �k�\�y�a�Z�g�g�u�o��
�^�h�d�m�f�_�g�l�Z�o���� 

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

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

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

- �\���d�h�g�k�l�j�m�d�p�b�b���]�b�^�j�Z�g�l�h�\���^�h�e�`�g�u���i�j�b�f�_�g�y�l�k�y���d�h�j�j�h�a�b�h�g�g�h�k�l�h�c�d�b�_��
�b���f�h�j�h�a�h�m�k�l�h�c�q�b�\�u�_���f�Z�l�_�j�b�Z�e�u���b���i�h�d�j�u�l�b�y�����j�_�a�b�g�h�\�u�_���m�i�e�h�l�g�_�g�b�y���l�b�i�Z��
�(�3�'�0���� �i�h�d�j�u�l�b�_�� �g�_�� �f�_�g�_�_�� �������� �f�d�f�� �w�i�h�d�k�b�^�g�h�]�h�� �k�e�h�y�� ���� �8�9-�a�Z�s�b�l�g�u�c��
�k�e�h�c���� 

 - �i�h�d�j�u�l�b�_�� �^�h�e�`�g�h�� �[�u�l�v�� �\�u�i�h�e�g�_�g�h�� �\�� �d�j�Z�k�g�h�f�� �p�\�_�l�_��
���j�_�d�h�f�_�g�^�m�_�l�k�y���5�$�/���������������k���M�N-�k�l�h�c�d�b�f���i�h�d�j�u�l�b�_�f���� 

- �d�h�j�i�m�k�� �]�b�^�j�Z�g�l�h�\�� �^�h�e�`�_�g�� �b�a�]�h�l�Z�\�e�b�\�Z�l�v�k�y�� �b�a�� �q�m�]�m�g�Z���k�l�Z�e�_�c����
�\�g�m�l�j�_�g�g�y�y�� �Z�j�f�Z�l�m�j�Z�� �b�a�� �g�_�j�`�Z�\�_�x�s�b�o���e�Z�l�m�g�g�u�o�� �^�_�l�Z�e�_�c���� �m�i�e�h�l�g�_�g�b�y��
�^�h�e�`�g�u���[�u�l�v���f�h�j�h�a�h�k�l�h�c�d�b�_�����(�3�'�0�����3�8�5���� 

- �g�Z�^�a�_�f�g�u�_�� �]�b�^�j�Z�g�l�u�� �^�h�e�`�g�u�� �� �h�[�_�k�i�_�q�b�\�Z�l�v�� �f�b�g�b�f�Z�e�v�g�u�c��
�d�h�w�n�n�b�p�b�_�g�l���i�j�h�i�m�k�d�g�h�c���k�i�h�k�h�[�g�h�k�l�b�����.�Y�����•�������������f�����q���i�j�b���û�S� �����[�Z�j���� 

- �g�h�f�b�g�Z�e�v�g�u�c���^�b�Z�f�_�l�j���^�h�e�`�_�g���\�u�[�b�j�Z�l�v�k�y���b�a���j�y�^�Z�����'�1�����'�1�����������'�1��
���������b���'�1���������� 

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

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

�j�Z�k�i�h�e�h�`�_�g�u�� �g�b�`�_�� �]�e�m�[�b�g�u�� �i�j�h�f�_�j�a�Z�g�b�y�� �]�j�m�g�l�Z�� �g�Z�� �h�l�f�_�l�d�_�� �f�b�g�m�k 
1,0-���������f�� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�:�g�g�h�l�Z�p�b�y: Maqolada ishlab chiqarish korxonalarida texnogen favqulodda 
vaziyatlarning kelib chiqish sabablari tahlil qilinib, ularni oldini olishning samarali usullari 
taklif etilgan. Tadqiqot natijasida ko�µpchilik avariyalar inson omili, uskunalarning eskirishi va 
xavfsizlik qoidalariga rioya qilinmasligi bilan bog�µliqligi aniqlangan. Muallif ishlab 
chiqarishdagi avariyalarni oldini olish uchun erta ogohlantirish va nazorat tizimini joriy etishni 
taklif qiladi. 

�.�D�O�L�W���V�R�µ�]�O�D�U�� texnogen favqulodda vaziyatlar, xavfsizlik, ishlab chiqarish, profilaktika, 
ogohlantirish. 

Annotation : The article analyzes the main causes of man-made emergencies at 
industrial enterprises and proposes effective methods for their prevention. The study shows 
that most accidents are caused by human error, equipment wear, and violations of safety 
rules. The author suggests introducing an early warning and prevention system based on 
continuous monitoring of equipment and improving safety culture at enterprises. 

Key words:  industrial safety, emergencies, prevention, production, human factor. 
 

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

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

�I�j�h�[�e�_�f�Z�� �i�j�_�^�m�i�j�_�`�^�_�g�b�y�� �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��
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�j�_�a�_�j�\�g�h�_��
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41 

ILMIY-TADQIQOT VA ISHLAR  
 

 

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

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

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

�������F�_�l�h�^�u���Z�g�Z�e�b�a�Z���b���h�[�h�[�s�_�g�b�y���� 
    �<���b�k�k�e�_�^�h�\�Z�g�b�b���b�k�i�h�e�v�a�h�\�Z�g�u�� 
�k�b�k�l�_�f�g�u�c�� �Z�g�Z�e�b�a���²  �^�e�y�� �\�u�y�\�e�_�g�b�y�� �\�a�Z�b�f�h�k�\�y�a�_�c�� �f�_�`�^�m��

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

�k�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�²  �^�e�y�� �k�h�i�h�k�l�Z�\�e�_�g�b�y�� �h�i�u�l�Z�� �M�a�[�_�d�b�k�l�Z�g�Z�� �k��
�f�_�`�^�m�g�Z�j�h�^�g�u�f�b�� �i�j�Z�d�l�b�d�Z�f�b�� �m�i�j�Z�\�e�_�g�b�y�� �l�_�o�g�h�]�_�g�g�u�f�b�� �j�b�k�d�Z�f�b�� ���\��
�q�Z�k�l�g�h�k�l�b�����k�l�Z�g�^�Z�j�l�Z�f�b���,�6�2���������������b���,�6�2���������������� 

�n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a���²  �^�e�y���h�i�j�_�^�_�e�_�g�b�y���k�l�_�i�_�g�b���\�e�b�y�g�b�y���h�l�^�_�e�v�g�u�o��
�n�Z�d�l�h�j�h�\���j�b�k�d�Z���g�Z���\�_�j�h�y�l�g�h�k�l�v���Z�\�Z�j�b�c�� 

�f�h�^�_�e�b�j�h�\�Z�g�b�_�� �j�b�k�d�h�\�²  �^�e�y�� �h�p�_�g�d�b�� �\�_�j�h�y�l�g�h�k�l�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���g�Z���i�j�_�^�i�j�b�y�l�b�y�o���j�Z�a�e�b�q�g�h�]�h���i�j�h�n�b�e�y�� 

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

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

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

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

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

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

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

�I�j�h�\�_�^�z�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �i�h�d�Z�a�Z�e�h���� �q�l�h�� �l�_�o�g�h�]�_�g�g�u�_��
�q�j�_�a�\�u�q�Z�c�g�u�_���k�b�l�m�Z�p�b�b���g�Z���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���i�j�_�^�i�j�b�y�l�b�y�o���J�_�k�i�m�[�e�b�d�b��
�M�a�[�_�d�b�k�l�Z�g�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c�� �k�_�j�v�z�a�g�m�x�� �m�]�j�h�a�m�� �^�e�y�� �w�d�h�g�h�f�b�d�b����
�w�d�h�e�h�]�b�b���b���[�_�a�h�i�Z�k�g�h�k�l�b���g�Z�k�_�e�_�g�b�y�����;�h�e�v�r�b�g�k�l�\�h���i�h�^�h�[�g�u�o���b�g�p�b�^�_�g�l�h�\��
�k�\�y�a�Z�g�h�� �k�� �b�a�g�h�k�h�f�� �h�[�h�j�m�^�h�\�Z�g�b�y���� �g�Z�j�m�r�_�g�b�_�f�� �l�_�o�g�h�e�h�]�b�q�_�k�d�h�c��
�^�b�k�p�b�i�e�b�g�u�����g�b�a�d�b�f���m�j�h�\�g�_�f���d�h�g�l�j�h�e�y���a�Z���k�h�k�l�h�y�g�b�_�f���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o��
�i�j�h�p�_�k�k�h�\�� �b�� �q�_�e�h�\�_�q�_�k�d�b�f�� �n�Z�d�l�h�j�h�f���²  �g�_�^�h�k�l�Z�l�h�q�g�h�c�� �i�h�^�]�h�l�h�\�d�h�c��
�i�_�j�k�h�g�Z�e�Z���b���i�j�_�g�_�[�j�_�`�_�g�b�_�f���l�j�_�[�h�\�Z�g�b�y�f�b���h�o�j�Z�g�u���l�j�m�^�Z�� 





43 

ILMIY-TADQIQOT VA ISHLAR  
 

 

�B�K�I�H�E�V�A�H�<�:�G�G�:�Y���E�B�L�?�J�:�L�M�J�:�� 
1. M.B. Aripxodjayeva, D.M. Raxmatova, X.A. Ernazarova, T.B. 

Ismailova. Aviatsiyadagi zamonaviy texnologiyalar va ulardan favqulodda 
vaziyatlarda foydalanish. �W�g�_�j�]�b�y���\�Z���j�_�k�m�j�k���l�_�`�Z�r �f�m�Z�f�f�h�e�Z�j�b���,�6�6�1�����S�U�L�Q�W����
2091-5985 Tashkent-2024. 513-520 c 

�����Q�j�_�a�\�u�q�Z�c�g�u�_�� �k�b�l�m�Z�p�b�� �b�� �f�b�j�g�h�]�h�� �b�� �\�h�_�g�g�h�]�h�� �\�j�_�f�_�g�b�� 
�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�h�g�� �q�j�_�a�\�b�q�Z�c�g�u�o�� �k�b�l�m�Z�p�b�c���� �f�_�l�h�^�b�q�_�k�d�Z�y�� �j�Z�a�j�Z�[�h�l�d�Z�� ����
�>�k�h�k�l�������<�����:�����=�h�j�b�r�g�b�c�����<�����;�����Q�_�j�g�_�l�k�h�\�����E�����G�����;�h�j�b�k�_�g�d�h�@�����± �G�����G�h�\�]�h�j�h�^����
�G�=�L�M���������������� 

�������I�j�h�]�g�h�a�b�j�h�\�Z�g�b�_���q�j�_�a�\�u�q�Z�c�g�b�o���k�b�l�m�Z�p�b�c���i�j�b�j�h�^�g�h�]�h���o�Z�j�Z�d�l�_�j�Z����
�;���:���� �O�j�Z�f�k�h�\���� �L���=���� �;�h�e�h�l�k�d�b�o���� �:���F���� �X�j�_�\���� �F�_�l�h�^�b�q�_�k�d�h�_�� �m�d�Z�a�Z�g�b�c�����±
�;�_�e�]�j�h�^�����B�a�^-�\�h���;�=�L�M���b�f�����<���=�����R�m�o�h�\�Z�����������������± �����k�� 

 ������ �:�[�^�m�j�Z�o�f�Z�g�h�\�Z�� �:���>���� �Q�j�_�a�\�u�q�Z�c�g�u�_�� �k�b�l�m�Z�p�b�b�� �b�� �a�Z�s�b�l�Z��
�g�Z�k�_�e�_�g�b�y�����M�q�_�[�g�h�_���i�h�k�h�[�b�_�����L�=�L�M�����± �L�Z�r�d�_�g�l����������������-���������k�� 

 ������ �� �:�j�b�i�o�Z�^�`�Z�_�\�Z�� �F���;������ �F�b�j�r�Z�j�b�i�h�\�Z�� �A���F���� �:�e�]�h�j�b�l�f�� �b��
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�c�� �Z�i�i�Z�j�Z�l�� �h�i�j�_�^�_�e�_�g�b�y�� �d�j�b�l�b�q�_�k�d�h�]�h�� �k�h�k�l�h�y�g�b�y��
�k�i�Z�k�Z�l�_�e�_�c�� �\�� �w�d�k�l�j�_�f�Z�e�v�g�u�o�� �k�b�l�m�Z�p�b�y�o�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�b�g�g�h�\�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� ������INNOVATION TECHNOSYSTEMS. �²  2025. 
�²  �‹���������������²  �K����������-236. URL: �²  mvahi.uz 

6�����<�D�N�X�W�N�K�D�Q�����<�����.�K�R�V�K�L�P�M�R�Q���R�¶�J�O�L�����<�6�������������������(�G�X�F�D�W�H��the Population on 
the Types and Causes of Emergencies. Journal of Ethics and Diversity in 
International Communication, 2(5), 22-26. 

7. �F.�K.�K�Z�b�^�h�\., �F.�; . �:�j�b�i�o�h�^�`�Z�_�\�Z., �,�g���b�g �\�Z �i�h�j�l�e�Z�r �[�b�e�Z�g �[�h���e�b�� 
�n�Z�\���m�e�h�^�^�Z 

�\�Z�a�b�y�l�� �`�h�c�b�g�b�� �d�†�a�^�Z�g�� �d�_�q�b�j�b�r�� �\�Z�� �l�_�o�g�b�d�� �w�d�k�i�_�j�l�b�a�Z�g�b�� �†�l�d�Z�a�b�r�g�b����
Yong`in-portlash  xavfsizligi ilmiy-�D�P�D�O�L�\���H�O�H�F�W�U�R�Q�����M�X�U�Q�D�O�����‹���������������������� 

8���� �*�¶�X�O�R�P�M�R�Q�R�Y�Q�D���� �<���� �<���� �.�K�R�V�K�L�P�M�R�Q�� �R�
�J�O�X���� �<�6�� ���������������� �&�$�8�6�(�6�� �2�)��
FLOOD AND FLOOD DAMAGE ALSO PREPARE TO DO THE RIGHT 
ACTION IN THIS EMERGENCY SITUATION. International Journal of 
Development and Public Policy, 1(5), 158-161. 

9���� �*�¶�X�O�R�P�M�R�Q�R�Y�Q�D���� �<���� �<���� �;�R�V�K�L�P�M�R�Q�� �R�¶�J�O�L���� �<�6�� ���������������� �,�Q�I�O�X�H�Q�F�H�� �R�I�� �W�K�H��
Shape of the Working Surface of the Screed on the Grain Quality Mixture on 
the Performance of the Shell. International Journal of Development and Public 
Policy, 2(2), 43-47. 

10. �F. �; . �:�j�b�i�o�Z�^�`�Z�_�\�Z, �A.�F.�F�b�j�r�Z�j�b�i�h�\�Z, �H�j�]�Z�g�b�a�Z�p�b�y �i�h�f�h�s�b 
�i�h�k�l�j�Z�^�Z�\�r�b�f �\ �q�j�_�a�\�u�q�Z�c�g�u�o �k�b�l�m�Z�p�b�y�o. �E�m�q�r�b�_ �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�_ 
�b�k�k�e�_�^�h�\�Z�g�b�y �Q�Z�k�l�v-42_ �L�h�f-1_ �:�i�j�_�e�v-2025. 

11. Xakimov Ozodbek Hamidjonovich Aripxodjayeva Malikaxon 
Baxtiyarovna Ishlab chiqarishda sodir bo`ladigan baxtsiz hodisalar va kasb 
�N�D�V�D�O�O�L�N�O�D�U�L���³�%�X�\�X�N���P�H�U�R�V�����7�D�U�L�[�����P�D�G�D�Q�L�\�D�W���Y�D���P�L�O�O�L�\���T�D�G�U�L�\�D�W�O�D�U�´���P�D�Y�]�X�V�L�G�D�J�L��
xalqaro ilmiy-�D�P�D�O�L�\�� �N�R�Q�I�H�U�H�Q�V�L�\�D�� �G�R�L�U�D�V�L�G�D�� �³�9�D�W�D�Q�� �L�I�W�L�[�R�U�L�´�� �L�O�P�L�\-�D�P�D�O�L�\�� �N�R�µ�U�L�N��
�W�D�Q�O�R�Y�L�Q�L�Q�J���L�O�P�L�\���P�D�T�R�O�D�O�D�U���W�R�µ�S�O�D�P�L����-qism/ 2025. 
  



44 

ILMIY-TADQIQOT VA ISHLAR  
 

 

�M�>�D��614.8:351.74 
 

�D�m�j�[�Z�g�[�Z�_�\ �R.�W., �l.�n���^������DSc)�����i�j�h�n�_�k�k�h�j 
�8�a�[�_�d�b�k�l�h�g���J�_�k�i�m�[�e�b�d�Z�k�b �N�Z�\���m�e�h�^�^�Z���\�Z�a�b�y�l�e�Z�j���\�Z�a�b�j�e�b�]�b 

�B�e�f�b�c-�b�g�g�h�\�Z�p�b�h�g���\�Z���k�b�g�h�\-�l�Z�^���b���h�l���b�g�k�l�b�l�m�l�b���� 
�O�h�^�`�b�_�\ �J.�: ., �N�Z�\���m�e�h�^�^�Z���\�Z�a�b�y�l�e�Z�j���\�Z�a�b�j�e�b�]�b �F�Z�j�d�Z�a���[�h�r�e�b���b  

 

�C�B�J�B�D���N�:�<���M�E�H�>�>�:���<�:�A�B�Y�L�E�:�J�>�:���N�M���:�J�H���F�M���H�N�:�A�:�K�B��
�D�M�Q�E�:�J�B�G�B�����8�E�E�:�R�G�B�G�=���:���:�F�B�Y�L�B���L�8���J�B�K�B�>�: 

 

�:�g�g�h�l�Z�p�b�y�� �F�Z�©�h�e�Z�^�Z�� ���������� �c�b�e�^�Z�� �`�Z�³�h�g�^�Z�� �j�†�c�� �[�_�j�]�Z�g�� �c�b�j�b�d�� �l�Z�[�b�b�c��
�h�n�Z�l�e�Z�j�� �\�Z�� �©�m�j�h�e�e�b�� �f�h�`�Z�j�h�e�Z�j�^�Z�� �n�m�©�Z�j�h�� �f�m�³�h�n�Z�a�Z�k�b�� �d�m�q�e�Z�j�b�� �l�h�f�h�g�b�^�Z�g��
�[�Z�`�Z�j�b�e�Z�z�l�]�Z�g�� �b�r�e�Z�j���� �Z�³�h�e�b�� �\�Z�� �³�m�^�m�^�e�Z�j�� �f�m�³�h�n�Z�a�Z�k�b�g�b�� �l�Z�t�f�b�g�e�Z�r�^�Z�]�b��
�f�m�Z�f�f�h�e�Z�j �³�Z�f�^�Z���n�m�©�Z�j�h���f�m�³�h�n�Z�a�Z�k�b���©�†�r�b�g�e�Z�j�b���k�Z�f�Z�j�Z�^�h�j�e�b�]�b�g�b���h�r�b�j�b�r���[�†�c�b�q�Z��
�l�Z�\�k�b�y�e�Z�j���Z�d�k���w�l�l�b�j�b�e�]�Z�g�� 

�D�Z�e�b�l���k�†�a�e�Z�j��  �n�m�©�Z�j�h���f�m�³�h�n�Z�a�Z�k�b�����l�Z�[�b�b�c���h�n�Z�l�����©�m�l�©�Z�j�m�\�����Z�³�h�e�b���� 
�:�g�g�h�l�Z�p�b�y�� �<�� �k�l�Z�l�v�_�� �i�j�b�\�_�^�_�g�u�� �k�\�_�^�_�g�b�y�� �h�� �\�u�i�h�e�g�y�_�f�u�o�� �f�_�j�h�i�j�b�y�l�b�y�o��

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

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

Annotation : The article highlights major natural disasters and armed conflicts that 
occurred worldwide in 2025, the activities carried out by civil protection forces, the 
challenges in ensuring the protection of the population and territories, as well as 
recommendations for improving the effectiveness of civil protection troops. 
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https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D0%B4%D0%B0%D1%80%D1%8B_%D0%BF%D0%BE_%D1%83%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B9_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B5#cite_note-1


https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D0%B4%D0%B0%D1%80%D1%8B_%D0%BF%D0%BE_%D1%83%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B9_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B5#cite_note-1
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�?�j���k�b�e�d�b�g�b�r�b���h���b�[�Z�l�b�^�Z���������g�Z�n�Z�j���Z���h�e�b�����Z�e�h�d���[�†�e�b�[�������������g�Z�n�Z�j�]�Z��
�y���b�g�b���`�Z�j�h���Z�l�e�Z�g�]�Z�g�����������^�Z�g���a�b�z�^���n�m���Z�j�h�e�Z�j���[�_�^�Z�j�Z�d���c�†���h�e�]�Z�g�����L�Z�[�b�b�c��
�h�n�Z�l�e�Z�j�^�Z�g�� �h�]�h���e�Z�g�l�b�j�b�r�� �\�Z�� �h���b�[�Z�l�e�Z�j�b�g�b�� �x�f�r�Z�l�b�r�� �f�b�e�e�b�c�� �d�_�g�]�Z�r�b��
�f�Z�t�e�m�f�h�l�b�]�Z�� �d�†�j�Z���� �a�b�e�a�b�e�Z�^�Z�g�� �`�Z�[�j�e�Z�g�]�Z�g�e�Z�j�� �k�h�g�b�� �������� �f�b�g�]�� �g�Z�n�Z�j�g�b��
�l�Z�r�d�b�e���w�l�b�[�����������f�b�g�]���g�Z�n�Z�j�b���m�c-�`�h�c�e�Z�j�b�g�b���\�Z���l�b�g�q�Z���l�Z�j�d���w�l�]�Z�g���>���@�� 

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

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

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

�R�m�g�b�g�]�^�_�d���� �k�h���Z�\�b�c�� �o�b�a�f�Z�l�e�Z�j�� �l�h�f�h�g�b�^�Z�g�� �d�h�f�f�m�g�Z�e-�w�g�_�j�]�_�l�b�d�Z��
�l�b�a�b�f�b�^�Z�]�b�� �g�h�k�h�a�e�b�d�e�Z�j�g�b�� �[�h�k���b�q�f�Z-�[�h�k���b�q�� �[�Z�j�l�Z�j�Z�n�� �w�l�b�r����
�`�Z�j�h���Z�l�e�Z�g�]�Z�g�� �Z���h�e�b�]�Z�� �z�j�^�Z�f�� �d�†�j�k�Z�l�b�r���� �\�Z�n�h�l�� �w�l�]�Z�g�e�Z�j�g�b�g�]��
�`�Z�k�Z�^�e�Z�j�b�g�b�� �^�Z�n�g�� �w�l�b�r���� �Z���h�e�b�g�b�� �l�h�a�Z�� �b�q�b�f�e�b�d�� �k�m�\�b���� �h�a�b��-�h�\���Z�l�� �\�Z��
�[�b�j�e�Z�f�q�b���w���l�b�z�`���\�h�k�b�l�Z�e�Z�j�b���[�b�e�Z�g���l�Z�t�f�b�g�e�Z�r���\�Z�a�b�n�Z�e�Z�j�b���m�k�l�m�\�h�j�e�b�]�b��
�[�†�c�b�q�Z���Z�f�Z�e�]�Z���h�r�b�j�b�e�f�h���^�Z��[5]. 

���Z�c� ̂�w�l�b�e�]�Z�g�����h�e�Z�l�e�Z�j�^�Z���l�Z�[�b�b�c���h�n�Z�l���j�†�c���[�_�j�]�Z�g���f�Z�f�e�Z�d�Z�l�e�Z�j�g�b�g�]��
�k�_�c�k�f�b�d�� �n�Z�h�e�� �f�b�g�l�Z���Z�e�Z�j�^�Z�� �`�h�c�e�Z�r�]�Z�g�e�b�]�b���� �a�b�e�a�b�e�Z�� �d�m�q�b�� �x���h�j�b�e�b�]�b��
�†�o�r�Z�r���[�†�e�k�Z�^�Z�����[�b�g�h���\�Z���b�g�r�h�h�l�e�Z�j�g�b�g�]���a�Z�j�Z�j���d�†�j�b�r���^�Z�j�Z�`�Z�k�b�������m�l���Z�j�m�\��
�b�r�e�Z�j�b�]�Z���`�Z�e�[���w�l�b�e�]�Z�g�����d�m�q�e�Z�j�g�b�g�]���r�Z�c�e�b�]�b�����f�m���h�n�Z�a�Z���l�Z�^�[�b�j�e�Z�j�b�g�b�g�]��
�l�Z�r�d�b�e���w�l�b�e�b�r�b�����Z�e�h�d���[�†�e�]�Z�g���\�Z���`�Z�j�h���Z�l�e�Z�g�]�Z�g�e�Z�j���d�†�e�Z�f�b���d�_�k�d�b�g���n�Z�j����
���b�e�f�h���^�Z. 

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

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

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

�X���h�j�b�^�Z�]�b���f�m�Z�f�f�h�e�Z�j�����Z�z�l���l�Z�t�f�b�g�h�l�b���l�b�a�b�f�e�Z�j�b�g�b�g�]���m�a�h�����f�m�^�^�Z�l��
�b�r�^�Z�g�� �q�b���b�r�b���� �Z���h�e�b�� �†�j�l�Z�k�b�^�Z�� �`�Z�[�j�e�Z�g�b�r�� ���Z�f�^�Z�� �\�Z�n�h�l�� �w�l�b�r��
���h�e�Z�l�e�Z�j�b�g�b�g�] �h�r�b�r�b���� �b���l�b�k�h�^�b�z�l�� �l�Z�j�f�h���e�Z�j�b�� �\�Z�� �b�`�l�b�f�h�b�c��
�h�[�t �_�d�l�e�Z�j�g�b�g�]���d�†�i���f�b���^�h�j�^�Z���a�Z�j�Z�j���d�†�j�b�r�b�]�Z���k�Z�[�Z�[���[�†�e�Z�^�b��[6]. 

https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D0%B4%D0%B0%D1%80%D1%8B_%D0%BF%D0%BE_%D1%83%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B9_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B5#cite_note-1
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D0%B4%D0%B0%D1%80%D1%8B_%D0%BF%D0%BE_%D1%83%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B9_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B5#cite_note-1
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�R�m���f�m�g�h�k�Z�[�Z�l���[�b�e�Z�g�����d�_�g�]���d�†�e�Z�f�e�b�����m�l���Z�j�m�\���b�r�e�Z�j�b���h�e�b�[���[�h�j�b�e�b�r�b��
�l�Z�e�Z�[�� ���b�e�b�g�Z�^�b�]�Z�g�� �c�b�j�b�d�� �n�Z�\���m�e�h�^�^�Z�� �\�Z�a�b�y�l�e�Z�j�^�Z�� �d�m�q�� �\�Z�� �\�h�k�b�l�Z�e�Z�j�g�b��
�[�h�r���Z�� ���m�^�m�^�^�Z�g�� �`�Z�e�[�� ���b�e�b�r�� �h�j���Z�e�b�� �f�Z�k�Z�e�Z�g�b�� ���Z�e�� ���b�e�b�r�� �f�Z���[�m�e�� �_�q�b�f��
���b�k�h�[�e�Z�g�Z�^�b. 

�;�m�g�^�Z�� �N�m���Z�j�h�� �f�m���h�n�Z�a�Z�k�b�� �l�m�a�b�e�f�Z�� ���[�†�e�b�g�f�Z���e�Z�j�b�g�b�� �l�Z�r�b�r��
���m�^�m�^�g�b�g�] �†�a�b�]�Z���o�h�k�e�b�]�b�����l�j�Z�g�k�i�h�j�l���l�b�a�b�f�b���b�f�d�h�g�b�y�l�e�Z�j�b�g�b�����b�k�h�[�]�Z���h�e�b�[��
�†�l�d�Z�a�b�e�Z�^�b�� 

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

�N�m���Z�j�h���f�m���h�n�Z�a�Z�k�b�����†�r�b�g�e�Z�j�b�g�b���Z�\�l�h�f�h�[�b�e�v�v�����l�_�f�b�j���c�†�e�������Z�\�h���\�Z��
�^�Z�j�z�� �l�j�Z�g�k�i�h�j�l�b�^�Z�� �l�Z�r�b�r�� �l�Z�^�[�b�j�e�Z�j�b���� �l�Z�j�d�b�[�b�^�Z�� ���Z�c�^�� �w�l�b�e�]�Z�g��
�l�j�Z�g�k�i�h�j�l�� �l�m�j�e�Z�j�b�� �f�Z�\�`�m�^�� �\�Z�a�b�j�e�b�d�� �\�Z�� �b�^�h�j�Z�e�Z�j�� �[�b�e�Z�g�� ���Z�f�d�h�j�e�b�d�^�Z��
�l�Z�r�d�b�e���w�l�b�e�Z�^�b�� 

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

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

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

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

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

�l�Z�r�b�r�g�b�g�]���†�a�b�]�Z���o�h�k���o�m�k�m�k�b�y�l�e�Z�j�b�����r�Z�j�h�b�l�e�Z�j�b�����f�Z�g�a�b�e���f�Z�k�h�n�Z�k�b��[7]. 
�l�_�f�b�j�� �c�†�e�� �i�e�Z�l�n�h�j�f�Z�k�b�� �\�Z�� �\�Z�]�h�g�e�Z�j�b�^�Z�� �r�Z�o�k�b�c�� �l�Z�j�d�b�[���� �l�_�o�g�b�d�Z����

�Z�k�[�h�[-�Z�g�`�h�f�e�Z�j�g�b�� �l�Z�r�b�r�� �[�†�c�b�q�Z�� �f�_�t�z�j�e�Z�j��1.1-1.4 �`�Z�^�\�Z�e�e�Z�j�^�Z��
�d�_�e�l�b�j�b�e�]�Z�g�� 

 

���������`�Z�^�\�Z�e 
 

�L�†�j�l���†���e�b���i�e�Z�l�n�h�j�f�Z�e�Z�j�����y�j�b�f���\�Z�]�h�g�e�Z�j�����\�Z�]�h�g�e�Z�j�g�b�g�] 
�l�_�o�g�b�d���l�Z�\�k�b�n�b 

 

�l���j �d�†�j�k�Z�l�d�b�q �i�e�Z�l�n�h�j�f�Z �y�j�b�f���\�Z�]�h�g �\�Z�]�h�g 

1. �8���e�Z�j�g�b���m�e�Z�r���[�†�c�b�q�Z���m�a�m�g�e�b�d�����f�f�� 14 620 13 920 14 730 

2. 

�I�h�e�����b�k�f�b�g�b�g�]���†�e�q�Z�f�e�Z�j�b 
�m�a�m�g�e�b�]�b 
�d�_�g�]�e�b�]�b 
�[�Z�e�Z�g�^�e�b�]�b 

 
13 300 
2 770 
- 

 
12 076 
2 878 
2 060 

 
13 800 
2 764 
2 791 

3. �I�h�e�g�b�g�]���j�_�e�v�k�e�Z�j���m�k�l�d�b�����b�k�f�b�^�Z�g��
�[�Z�e�Z�g�^�e�b�]�b�����f�f�� 1 302 1 414 1 283 

4. �<�Z�a�g�b�����l 20,9 22,0 23,0 

 

https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D0%B4%D0%B0%D1%80%D1%8B_%D0%BF%D0%BE_%D1%83%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B9_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B5#cite_note-1
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���������`�Z�^�\�Z�e 
�C�†�e�h�\�q�b���\�Z�]�h�g�e�Z�j�g�b�g�]���l�_�o�g�b�d���o�m�k�m�k�b�y�l�e�Z�j�b 

 

�l���j �<�Z�]�h�g���l�m�j�b �8���e�Z�j���m�e�Z�r��
�m�a�m�g�e�b�]�b 

�8�j�b�g�e�Z�j���k�h�g�b 

�z�l�h�����m�q�m�g �†�l�b�j�b�r�]�Z 

1. �L�†�j�l���†�j�b�g�e�b���x�f�r�h�����d�m�i�_ 24 537 32 - 

2. �B�d�d�b���\�Z���l�†�j�l���†�j�b�g�e�b���x�f�r�h�����d�m�i�_ 24 537 32 - 

3. ���Z�l�l�b�� ���^�Z���Z�e�����d�m�i�_ 24 540 36 - 

4. �i�e�Z�p�d�Z�j�l�������Z�l�l�b�����d�m�i�_�k�b�a�� 24 537 54 81 
 

���Z�\�h �l�j�Z�g�k�i�h�j�l�b�^�Z���r�Z�o�k�b�c���l�Z�j�d�b�[�����l�_�o�g�b�d�Z�����Z�k�[�h�[-�Z�g��̀h�f�e�Z�j�g�b��
�`�h�c�e�Z�r�l�b�j�b�r���\�Z���x�d�e�Z�r���f�_�t�z�j�e�Z�j�b 

1. �R�Z�o�k�b�c���l�Z�j�d�b�[�� �����i�Z�e�m�[�Z�e�b���r�Z�d�e�^�Z���± ���������g�Z�n�Z�j 
    �����i�Z�e�m�[�Z�e�b���r�Z�d�e�^�Z���± ���������g�Z�n�Z�j 
    �l�_�o�g�b�d�Z���[�b�e�Z�g���± �������g�Z�n�Z�j 
2. �L�_�o�g�b�d�Z��  �������l�����x�d���d�†�l�Z�j�m�\�q�b���Z�\�l�h�d�j�Z�g���± �����l�Z 
    �W�H�<-�����������w�d�k�d�Z�\�Z�l�h�j�b���± �����l�Z 
    �L-���������[�m�e�v�^�h�a�_�j�b���± �����l�Z 
    �L�H-�����:���x�d�e�Z�]�b�q�b���± ���l�Z 
    �J�O�F���f�Z�r�b�g�Z�e�Z�j�b���± �����l�Z 
    �D�†�q�f�Z���h�r�o�h�g�Z���± �����l�Z 
    �D�h�f�i�j�_�k�k�h�j���k�l�Z�g�p�b�y�e�Z�j�b���± �����l�Z 

�A�b�e-���������Z�\�l�h�f�h�[�b�e�b �± �����l�Z 
�D�Z�f�Z�a���Z�\�l�h�f�h�[�b�e�b �± �����l�Z 
�M�Z�a-�������������Z�\�l�h�f�h�[�b�e�b �± �����l�Z 
�B�k�m�a�m���Z�\�l�h�f�h�[�b�e�b �± 2-�����l�Z 
�=�Z�a�_�e�v���Z�\�l�h�f�h�[�b�e�b �± 3-�����l�Z 

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

1. ���Z�j�Z�d�Z�l�^�Z�]�b���l�Z�j�d�b�[�^�Z���\�Z�]�h�g�e�Z�j�]�Z���m�f�m�f�b�c���l�Z�e�Z�[�g�b�����F�m�f�����Z�g�b���e�Z�r�� 
�F�m�f = �F�r�l��  �����F�l�_�o �����F�d�h �����F�x�l ,      �[�b�j�e�b�d 

�;�m�g�^�Z���� 
�F�r�l��  - �r�Z�o�k�b�c���l�Z�j�d�b�[�g�b���l�Z�r�b�r���m�q�m�g���\�Z�]�h�g�e�Z�j���k�h�g�b�� 
�F�l�_�o - �f�h�^�^�b�c-�l�_�o�g�b�d���\�h�k�b�l�Z�e�Z�j�g�b���l�Z�r�b�r���m�q�m�g���\�Z�]�h�g�e�Z�j���k�h�g�b�� 
�F�d�h - ���Z�j�Z�d�Z�l�^�Z�]�b���d�†�q�f�Z���h�r�o�h�g�Z�e�Z�j���m�q�m�g���\�Z�]�h�g�e�Z�j���k�h�g�b�� 
�F�x�l  - �x�d�e�Z�j�g�b���l�Z�r�b�r���m�q�m�g���\�Z�]�h�g�e�Z�j���k�h�g�b�� 
2. �H�a�b��-�h�\���Z�l�� �h�f�[�h�j�e�Z�j�b���� �b�a�h�e�y�l�h�j�e�Z�j���h�n�b�p�_�j�e�Z�j�� �\�Z�� �f�Z�g�k�Z�[�^�h�j��

�r�Z�o�k�e�Z�j�g�b���`�h�c�e�Z�r�l�b�j�b�r���m�q�m�g���a�Z�j�m�j���\�Z�]�h�g�e�Z�j�]�Z���l�Z�e�Z�[�g�b�����F�_�r���Z�g�b���e�Z�r�� 
�F�_�r  = �F�f�Z�g �����F�h�h �����F�b�a�h�e      �[�b�j�e�b�d�� 

�;�m�g�^�Z�� 
�F�f�Z�g - �w�r�_�e�h�g�^�Z�]�b�� �f�Z�g�k�Z�[�^�h�j�e�Z�j�� ���f�Z�t�f�m�j�b�y�l���� �\�Z�� �h�n�b�p�_�j�e�Z�j�g�b��

�`�h�c�e�Z�r�l�b�j�b�r���m�q�m�g���\�Z�]�h�g�e�Z�j���k�h�g�b�� 
�F�h�h - �w�r�_�e�h�g�^�Z�]�b���h�a�b��-�h�\���Z�l���h�f�[�h�j�e�Z�j�b���m�q�m�g���\�Z�]�h�g�e�Z�j���k�h�g�b�� 

 �F�b�a�h�e - �w�r�_�e�h�g�^�Z�]�b���b�a�h�e�y�l�h�j�e�Z�j���m�q�m�g���f�†�e�`�Z�e�e�Z�g�]�Z�g���\�Z�]�h�g�e�Z�j���k�h�g�b�� 
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1.4 �`�Z�^�\�Z�e 
 

���Z�j�Z�d�Z�l�^�Z�]�b �l�Z�j�d�b�[���\�Z�a�g�b 
 

�l���j �<�Z�]�h�g���l�m�j�b �\�Z�]�h�g���\�Z�a�g�b����
�l�g 

1. �L�†�j�l���†���e�b���z�i�b�����\�Z�]�h�g 24 
2. �L�†�j�l���†���e�b���i�e�Z�l�n�h�j�f�Z 21 
3. �C�†�e�h�\�q�b���\�Z�]�h�g�b 50-58 
4. �L�†�j�l���†���e�b���y�j�b�f���\�Z�]�h�g 22 

 

���h�b�^�Z �l�Z�j�b���Z�k�b�^�Z�� ���� �l�Z���i�h�_�a�^�g�b�g�]�� �\�Z�a�g�b�� �\�Z�� �m�a�m�g�e�b�]�b�� �f�h�k�� �j�Z�\�b�r�^�Z 
�����������l  �\�Z  �������\�Z�]�h�g�^�Z�g���z�d�b�������������l�� �\�Z  �������\�Z�]�h�g�^�Z�g���b�[�h�j�Z�l���[�†�e�Z�^�b��[8]. 

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

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

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

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

�n�m���Z�j�h�� �f�m���h�n�Z�a�Z�k�b�� �l�m�a�b�e�f�Z�e�Z�j�b�g�b�� �l�Z�j�d�b�[�b�� �\�Z�� �f�b���^�h�j�b�� �[�†�c�b�q�Z��
�[�_�e�]�b�e�Z�r�^�Z�� �h�[�t �_�d�l�Z�j�^�Z�� �x�a�Z�]�Z�� �d�_�e�b�r�b�� �f�m�f�d�b�g�� �[�†�e�]�Z�g�� �o�Z�\�n�� �f�Z�g�[�Z�e�Z�j�b����
�l�Z�o�f�b�g�b�c�� �d�†�e�Z�f�b, �f�m���h�n�Z�a�Z�� �l�Z�^�[�b�j�e�Z�j�b�]�Z�� �`�Z�e�[�� ���b�e�b�g�Z�^�b�]�Z�g�� �b�g�k�h�g��
�j�_�k�m�j�k�e�Z�j�b�����f�h�^�^�b�c-�l�_�o�g�b�d���a�Z�o�b�j�Z�e�Z�j���f�b���^�h�j�b�]�Z���w�t�l�b�[�h�j�����Z�j�Z�l�b�r�� 

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

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

 

�N�H�C�>�:�E�:�G�B�E�=�:�G���:�>�:�;�B�,�L�E�:�J 
[1] �;�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�� ��-���†�f�b�l�Z�k�b�^�Z�� ���������� �c�b�e�^�Z��

�†�l�d�Z�a�b�e�]�Z�g���f�m���h�d�Z�f�Z���f�Z�l�_�j�b�Z�e�e�Z�j�b���l�†�i�e�Z�f�b���� 
[2] �;�F�L�g�b�g�]���[�h�e�Z�e�Z�j���`�Z�f���Z�j�f�Z�k�b�����8�1�,�6�(�)�������b�k�h�[�h�l�b�� 
[3] https://news.un.org/ru/story/2025/09/1466318 
[4] https://ru.wikipedia.org/wiki 
[5] https://www.bbc.com/russian/articles/cvg0zv904zno 
[6] https://docs.cntd.ru/document/557348629.  
[7] http://militera.lib.ru/science/tactic/08.html 
[8] �³�I�h�e�h�`�_�g�b�_�� �h�� �i�h�j�y�^�d�_�� �h�[�_�k�i�_�q�_�g�b�y�� �i�_�j�_�\�h�a�h�d�� �k�b�e���� �k�j�_�^�k�l�\�� �b��
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�K�L�P�R�\�D�� �N�L�\�L�P�O�D�U�L�� �X�F�K�X�Q�� �I�R�\�G�D�O�D�Q�L�O�D�G�L�J�D�Q�� �W�R�Á�T�L�P�D�F�K�L�O�L�N�� �P�D�W�R�O�D�U�L�Q�L�Q�J�Q�L�Q�J�� �\�R�Q�J�Á�L�Q-texnik 
�[�X�V�X�V�L�\�D�W�O�D�U�L�Q�L���R�Á�U�J�D�Q�L�E���R�O�L�Q�J�D�Q���Q�D�W�L�M�D�O�D�U���Y�D���X�O�D�U�Q�L�Q�J���W�D�K�O�L�O�L���E�R�Á�\�L�F�K�D���P�D�
�O�X�P�R�W�O�D�U���N�H�O�W�L�U�L�O�J�D�Q. 

�.�D�O�L�W���V�R�Á�]�O�D�U�����W�R�Á�T�L�P�D�F�K�L�O�L�N���P�D�W�R�O�D�U�L�����\�R�Q�J�Á�L�Q-texnik xususiyatlari, olovbardosh matolar, 
ximoya kiyimlari 
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Annotation:  The article presents the results of studying the fire-technical properties of 
textile fabrics used for fire-resistant protective clothing, proposed for use at pumping 
stations, and their analysis. 

Key words: textile fabrics, fire safety characteristics, fire-resistant fabrics, protective 
clothing 

 

Kirish.  Respublikamizda ishlab chiqarishdagi xavfli ishlab chiqarish 
�R�P�L�O�O�D�U�L�Q�L�Q�J�� �N�H�O�L�E�� �F�K�L�T�L�V�K�� �V�D�E�D�E�O�D�U�L�Q�L�� �R�µ�U�J�D�Q�L�V�K���� �K�D�U�� �E�L�U�� �V�R�K�D�G�D�� �P�H�K�Q�D�W��
�V�K�D�U�R�L�W�O�D�U�L�� �[�D�Y�I�V�L�]�O�L�J�L�Q�L�� �W�D�¶�P�L�Q�O�D�V�K���� �R�J�µ�L�U�O�L�N�� �G�D�U�D�M�D�V�L�Q�L�Q�J�� �P�L�T�G�R�U�L�\�� �Y�D�� �V�L�I�D�W��
�N�R�µ�U�V�D�W�N�L�F�K�O�D�U�L�J�D�� �P�X�Y�R�I�L�T�� �K�L�P�R�\�D�� �N�L�\�L�P�O�D�U�L�� �E�L�O�D�Q�� �W�D�¶�P�L�Q�O�D�V�K�� �E�R�U�D�V�L�Ga keng 
�N�R�µ�O�D�P�O�L�� �L�V�K�O�D�U�� �D�P�D�O�J�D�� �R�V�K�L�U�L�O�P�R�T�G�D���� �=�D�P�R�Q�D�Y�L�\�� �P�H�K�Q�D�W�� �M�D�U�D�\�R�Q�L�G�D�� �P�H�K�Q�D�W��
parametrlarini, shuningdek, innovatsion tashkiliy-texnik qarorlar va sanitariya-
�J�L�J�L�\�H�Q�D���W�D�Y�V�L�\�D�O�D�U�Q�L���L�V�K�O�D�E���F�K�L�T�L�V�K�G�D���N�H�Q�J���N�R�µ�O�D�P�O�L���L�V�O�R�[�D�W�O�D�U���R�O�L�E���E�R�U�L�O�P�R�T�G�D����
�³�2�µ�]�E�H�N�L�V�W�R�Q���± 2�������´���V�W�U�D�W�H�J�L�\�D�V�L�G�D�����[�X�V�X�V�D�Q�����³���������D�K�R�O�L���I�D�U�R�Y�R�Q�O�L�J�L�Q�L���W�D�¶�P�L�Q�O�D�V�K��
doirasida sanoat tarmoqlari ehtiyojlarini qondiradigan mahsulotlar, butlovchi 
�E�X�\�X�P�O�D�U�� �Y�D�� �P�D�W�H�U�L�D�O�O�D�U�� �L�V�K�O�D�E�� �F�K�L�T�D�U�L�V�K�Q�L�� �U�L�Y�R�M�O�D�Q�W�L�U�L�V�K�� �E�R�µ�\�L�F�K�D�� �P�X�K�L�P��
vazifalar belgilangan. Shu munosabat bilan bugungi kunda mehnat xavfsizligini 
�W�D�¶�P�L�Q�O�D�V�K�����P�H�K�Q�D�W���V�K�D�U�R�L�W�O�D�U�L���Y�D���H�U�J�R�Q�R�P�L�N���K�D�U�D�N�D�W�O�D�U�Q�L���K�L�V�R�E�J�D���R�O�J�D�Q���K�R�O�G�D��
ishchilarga beriladigan maxsus kiyimlarni ishlab chiqarish texnologiyalarini 
takomillashtirish, maxsus kiyimlarning ekspluatatsiya ishonchliligini oshirish, 
�V�L�I�D�W�L�Q�L�� �W�D�¶�P�L�Q�O�D�V�K�� �Y�D�� �[�D�O�T�D�U�R�� �M�D�K�R�Q�� �V�W�D�Q�G�D�U�W�O�D�U�L�� �G�D�U�D�M�D�V�L�G�D�� �P�D�[�V�X�V�� �N�L�\�L�P�O�D�U��
�E�L�O�D�Q���W�D�¶�P�L�Q�O�D�V�K���P�X�K�L�P���Y�D�]�L�I�D�O�D�U�G�D�Q���E�L�U�L���K�L�V�R�E�O�D�Q�D�G�L�� 

ISO 11611-���������� �³�3�D�\�Y�D�Q�G�O�D�V�K�� �Y�D�� �V�K�X�Q�J�D�� �R�µ�[�V�K�D�V�K�� �L�V�K�O�D�U�G�D��
�T�R�µ�O�O�D�Q�L�O�D�G�L�J�D�Q�� �K�L�P�R�\�D�� �N�L�\�L�P�O�D�U�L�´�� �[�D�O�T�D�U�R�� �V�W�D�Q�G�D�U�W�L�Qing maqsadi payvandlash 
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�Y�D�� �V�K�X�Q�J�D�� �R�µ�[�V�K�D�V�K�� �L�V�K�O�D�U�G�D�� �I�R�\�G�D�O�D�Q�L�O�D�G�L�J�D�Q�� �N�L�\�L�P�O�D�U�J�D�� �P�L�Q�L�P�D�O�� �L�V�K�O�D�V�K��
�W�D�O�D�E�O�D�U�L�Q�L�� �W�D�¶�P�L�Q�O�D�V�K�� �N�H�U�D�N�� �H�N�D�Q�O�L�J�L�� �D�\�W�L�O�J�D�Q���� �,�V�V�L�T�O�L�N�� �W�D�¶�V�L�U�L�� �Y�D�� �R�O�R�Y�G�D�Q�� �W�R�µ�O�L�T��
�K�L�P�R�\�D�O�D�Q�L�V�K�� �X�F�K�X�Q�� �E�R�V�K���� �\�X�]���� �T�R�µ�O�� �Y�D�� �R�\�R�T�O�D�U�Q�L�� �P�R�V�� �L�Q�G�L�Y�L�G�X�D�O�� �K�L�P�R�\�D��
vosital�D�U�L�� ���,�+�9���� �\�R�U�G�D�P�L�G�D�� �K�L�P�R�\�D�O�D�V�K�� �]�D�U�X�U���� �E�D�¶�]�L�� �K�R�O�O�D�U�G�D�� �Q�D�I�D�V�� �R�O�L�V�K��
organlarini ham mos ravishda himoyalash talab qilinishi mumkin. Issiqlik va 
olovdan himoya qiluvchi kiyimlarni tanlash, foydalanish, parvarishlash va 
�W�D�¶�P�L�U�O�D�V�K�� �E�R�µ�\�L�F�K�D�� �N�R�µ�U�V�D�W�P�D�O�D�U�� �,�6�2���7�5�� ��801:2007,  hujjatida keltirilgan. 
�8�V�K�E�X�� �V�W�D�Q�G�D�U�W�� �S�D�\�Y�D�Q�G�O�D�V�K�� �Y�D�� �V�K�X�Q�J�D�� �R�µ�[�V�K�D�V�K�� �L�V�K�O�D�U�G�D�� �I�R�\�G�D�O�D�Q�L�O�D�G�L�J�D�Q��
himoya kiyimlariga tatbiq etiladi va ishchining tanasini, shu jumladan boshni 
���N�D�S�\�X�F�K�R�Q�O�D�U�����Y�D���R�\�R�T�O�D�U�Q�L�����J�H�W�U�O�D�U�����K�L�P�R�\�D���T�L�O�L�V�K���X�F�K�X�Q���P�R�µ�O�M�D�O�O�D�Q�J�D�Q��himoya 
�N�L�\�L�P�O�D�U�L�J�D���� �V�K�X�Q�L�Q�J�G�H�N���� �G�X�E�X�O�J�µ�D�� �R�V�W�L�� �T�D�O�S�R�T�O�D�U�L���� �I�D�U�W�X�N�O�D�U���� �\�H�Q�J�O�D�U�� �Y�D�� �J�H�W�U�O�D�U��
uchun minimal asosiy xavfsizlik talablari va sinov usullarini belgilaydi. Bu 
standart faqat ishchining boshini va oyoqlarini himoya qilish uchun 
�P�R�µ�O�M�D�O�O�D�Q�J�D�Q���G�X�E�X�O�J�µ�D��osti qalpoqlari va getrlarga tatbiq etiladi. 

Asosiy qism. Respublikamizda olovbardosh materiallarni ishlab chiqish 
�R�U�T�D�O�L���\�R�Q�X�Y�F�K�D�Q���P�D�K�V�X�O�R�W�O�D�U�Q�L���\�R�Q�J�Œ�L�Q�G�D�Q���K�L�P�R�\�D���T�L�O�L�V�K���K�R�]�L�U�J�L���G�D�Y�U�Q�L�Q�J���H�Q�J��
aktual masalalaridan biri sifatida qaralmoqda. Tadqiqotchilar tomonidan 
�W�D�U�N�L�E�L�G�D���V�H�O�O�\�X�O�R�]�D���E�R�¶�O�J�D�Q���T�X�U�L�O�L�V�K���P�D�W�H�U�L�D�O�O�D�U�L�Q�L�Q�J���[�X�V�X�V�L�\�D�W�O�D�U�L�Q�L���R�Œ�U�J�D�Q�L�V�K���Y�D��
olingan natijalarni tahlil qilib, mamlakatimizda ishlab chiqarilayotgan mahalliy 
xom-ashyolar asosida yonmaydigan yoki qiyin yonuvchan qurilish materiallarini 
ishlab chiqish masalalri maqsad qilishgan [1]. Shu bois, laboratoriya sharoitida 
bir nechta tajriba-�V�L�Q�R�Y�� �L�V�K�O�D�U�L�� �R�O�L�E�� �E�R�U�L�O�J�D�Q���� �:�Y�Y�D�O�R���� �U�H�V�S�X�E�O�L�N�D�G�D�� �F�K�H�W�G�D�Q��
�L�P�S�R�U�W���H�Y�D�]�L�J�D���N�L�U�L�E���N�H�O�D�\�R�W�J�D�Q���W�D�U�N�L�E�L�G�D���V�H�O�O�\�X�O�R�]�D���E�R�¶�O�J�D�Q���T�X�U�L�O�L�V�K���P�D�W�H�U�L�D�O�O�D�U�L����
�\�D�Œ�Q�L���5�R�V�V�L�\�D�Q�L�Q�J���6amara, Ufa va Krossnoyarskiy kabi shahar va tumanlarida 
ishlab chiqarilgan "MILA EUROPA TEXNOLOGY" asosida tayyorlangan DSP, 
�'�9�3���� �2�9�3���� �)�:�1�(�5�:���� �/�'�6�3���� �/�'�9�3���� �0�'�)���� �U�H�N�D�� �Y�D�� �W�D�U�N�H�W�� �P�D�W�H�U�L�D�O�O�D�U�L�� �K�D�P�G�D��
Turkiya davlatida ishlab chiqarilgan Armstrongpotolog uchun qoplama 
materiallarining namunalari olib kelinib laboratoriya sharoitida sinovdan 
�R�Œ�W�N�D�]�L�O�J�D�Q�����8�O�D�U���\�X�T�R�U�L�G�D���N�H�O�W�L�U�L�O�J�D�Q���P�D�W�H�U�L�D�O�O�D�U���Q�D�P�X�Q�D�O�D�U�L�Q�L���*�2�6�7������������������-
������ �©�� �I�h�`�Z�j�h�\�a�j�u�\�h-�h�i�Z�k�g�h�k�l�v�� �\�_�s�_�k�l�\�� �b�� �f�Z�l�_�j�b�Z�e�h�\���� �G�h�f�_�g�d�e�Z�l�m�j�Z��
�i�h�d�Z�a�Z�l�_�e�_�c���b���f�_�l�h�^�b���b�o���h�i�j�_�^�_�e�_�g�b�y�ª���V�W�D�Q�G�D�U�W�L���W�D�O�D�E�O�D�U�L���D�V�R�V�L�G�D���\�D�V�D�O�J�D�Q��
"Uzstandart" agentligi tomonidan sertifikatlangan Modda va materiallarning 
qiyin yonuvchan va yonuvchanlik guruhlarini aniqlovchi "Keramik quvur" 
qurilmasi, "Tutun hosil qilish koeffitsientini aniqlash" qurilmasi va "�:�O�D�Q�J�D��
�W�D�U�T�D�O�L�V�K�� �W�H�]�O�L�J�L�Q�L�� �D�Q�L�T�O�D�V�K���� �T�X�U�L�O�P�D�O�D�U�L�G�D�� �V�L�Q�R�Y�G�D�Q�� �R�Œ�W�N�D�]�L�V�K�J�D�Q���� �2�¶�W�N�D�]�L�O�J�D�Q��
tajribalardan xulosa qilib shuni aytish mumkinki, chetdan kirib kelayotgan 
�E�X�Q�G�D�\�� �P�D�W�H�U�L�D�O�O�D�U�L�Q�L�� �L�V�K�O�D�E�� �F�K�L�T�D�U�L�V�K�G�D�� �V�L�I�D�W�L�� �K�D�U�� �[�L�O�� �E�R�¶�O�J�D�Q�� �P�D�K�V�X�O�R�W�O�D�U�G�D�Q��
foydalanilmoqda. Demak, taklif etilayotgan olovbardosh himoya kiyimlarining 
�\�R�Q�J�µ�L�Q-�W�H�[�Q�L�N���[�X�V�X�V�L�\�D�W�O�D�U�L�Q�L���R�¶�U�J�D�Q�L�V�K���D�V�R�V�L�\���W�D�O�D�E�O�D�U�G�D�Q���E�L�U�L���K�L�V�R�E�O�D�Q�D�G�L���� 

Tadqiqotning metodologiyasi va muhokamasi.  �0�D�
�O�X�P�N�L�� �W�R�‹�T�L�P�D�F�K�L�O�L�N��
�P�D�W�R�O�D�U�L�Q�L�Q�J�� �L�V�V�L�T�T�D�E�D�U�G�R�V�K�O�L�J�L�Q�L�� �R�V�K�L�U�L�V�K�� �F�K�R�J�‹�L�G�D paxta tolasi tarkibidagi 
�V�H�O�O�\�X�O�R�]�D�� �R�‹�]�� �W�D�U�N�L�E�O�D�U�L�G�D�Q�� �K�R�O�L�V�� �E�R�‹�O�D�G�L���� �,�V�V�L�T�T�D�E�D�U�G�R�V�K�O�L�N�� �[�R�V�V�D�V�L�Q�L�� �E�H�U�L�V�K��
�X�F�K�X�Q���G�D�V�W�O�D�E���W�R�O�D�O�D�U���\�R�J�‹�O�R�Y�F�K�L���P�R�G�G�D�O�D�U�G�D�Q�����\�L�J�L�U�L�V�K���M�D�U�D�\�R�Q�L�G�D���I�R�\�G�D�O�D�Q�L�O�J�D�Q��
ohorlovchi moddalardan tozalaniladi. Bunda mato tarkibiga kiruvchi har bir tola 
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�W�X�U�L�J�D�� �P�R�V�� �W�D�U�]�G�D�� �W�R�‹�T�L�P�D�F�K�L�O�L�N�� �P�D�W�R�O�D�U�L�Q�L�Q�J�� �L�V�V�L�T�T�D�E�D�U�G�R�V�K�O�L�J�L�Q�L�� �R�V�K�L�U�L�V�K��
�F�K�R�J�‹�L�G�D�� �R�‹�]�L�J�D�� �[�R�V�� �L�V�K�O�R�Y�� �R�O�D�G�L���� �6�K�X�Q�L�Q�J�� �X�F�K�X�Q�� �K�D�P�� �W�X�U�O�L�� �W�R�O�D�O�D�U��
�D�U�D�O�D�V�K�P�D�V�L�G�D�Q�� �W�D�\�\�R�U�O�D�Q�J�D�Q�� �P�D�W�R�O�D�U�Q�L�Q�J�� �W�R�‹�T�L�P�D�F�K�L�O�L�N�� �P�D�W�R�O�D�U�L�Q�L�Q�J��
issiqqabardoshligini oshirish murakkabdir. Ushbu jarayonlarda mato tolasi 
kimyoviy eritmalar (ishqoriy, kislotali va oksidlovchili) ta'sirida ishlov oladi, 
issiqqabardoshligini oshirish maqsadida foydalanilayotgan antipirenlar yaxshi 
�V�K�L�P�L�O�L�V�K�L���Y�D���W�R�O�D���W�D�U�N�L�E�L�J�D���P�X�V�W�D�K�N�D�P�O�D�Q�L�V�K�L���X�F�K�X�Q���H�V�D���E�X�J�‹�Oanadi yoki havo 
muhitida yuqori haroratda qizdiriladi. Shuningdek, kimyoviy moddalar ta'siri 
ostida yuqori haroratda kechadi, bu jarayon mexanik ta'sir bilan yakunlanishi 
�P�X�P�N�L�Q���� �6�K�X�Q�L�Q�J�� �X�F�K�X�Q�� �W�R�‹�T�L�P�D�F�K�L�O�L�N�� �P�D�W�R�O�D�U�L�Q�L�Q�J�� �L�V�V�L�T�T�D�E�D�U�G�R�V�K�O�L�J�L�Q�L��
�R�V�K�L�U�L�V�K�� �F�K�R�J�‹�Lda mato mustahkamligini saqlab qolish muhim vazifa 
hisoblanadi, bunga erishish uchun jarayonning rasional sharoitini ta'minlash va 
�V�K�X�� �R�U�T�D�O�L�� �\�X�T�R�U�L�� �V�L�I�D�W�� �N�R�‹�U�V�D�W�N�L�F�K�O�D�U�L�J�D�� �H�U�L�V�K�L�V�K�� �W�D�O�D�E�� �T�L�O�L�Q�D�G�L���� �%�X�Q�G�D�� �K�D�U�� �E�L�U��
�M�D�U�D�\�R�Q�� �P�H�[�D�Q�L�]�P�L�Q�L�� �R�‹�U�J�D�Q�L�V�K�� �Y�D�� �I�R�\�G�D�O�D�Q�L�O�Dyotgan muhit ta'sirida tola 
�V�W�U�X�N�W�X�U�D�V�L�G�D���N�H�F�K�D�\�R�W�J�D�Q���R�‹�]�J�D�U�L�V�K�O�D�U�Q�L���W�D�K�O�L�O���T�L�O�L�V�K���]�D�U�X�U���E�R�‹�O�D�G�L�����7�R�‹�T�L�P�D�F�K�L�O�L�N��
�P�D�W�R�O�D�U�L�Q�L�Q�J�� �L�V�V�L�T�T�D�E�D�U�G�R�V�K�O�L�J�L�Q�L�� �R�V�K�L�U�L�V�K�� �F�K�R�J�‹�L�G�D�� �P�D�W�R�O�D�U�Q�L�Q�J�� �V�L�I�D�W��
�N�R�‹�U�V�D�W�N�L�F�K�O�D�U�L���� �L�V�K�O�R�Y�� �R�O�J�D�Q�� �W�R�O�D�Q�L�Q�J�� �P�X�V�W�D�K�N�D�P�O�L�J�L���� �X�V�K�E�X�� �W�R�O�D�G�D�Q�� �W�R�‹�T�L�Ogan 
�P�D�W�R�Q�L�Q�J���K�D�Y�R���R�‹�W�N�D�]�X�Y�F�K�D�Q�O�L�J�L�����K�D�P�G�D���L�V�K�T�D�O�D�Q�L�V�K�J�D���F�K�L�G�D�P�O�L�O�L�J�L���R�‹�U�J�D�Q�L�O�D�G�L����
�6�L�Q�R�Y�� �M�D�U�D�\�R�Q�L�G�D�� �W�X�U�O�L�� �[�L�O�� �W�R�‹�T�L�P�D�� �P�D�W�R�O�D�U�L�J�D�� �D�U�D�O�D�V�K�P�D�� �W�D�
�V�L�U�� �H�W�W�L�U�L�O�J�D�Q�G�D��
quyidagi natijalar olindi (2.-jadval).  

1.-jadval  
 

�7�R�‹�T�L�P�D���W�X�U�L 
Aralashmani  

mato yuzasiga  
ta'siri  

Matoning  
chiziqiy  
zichligi  

Egilish  
darajasi  

�7�R�‹�T�L�P�D 
zichligi  

�7�R�‹�T�X�Y�F�K�L�O�L�N ijobiy 320 �����ƒ 310 

Trikotaj �R�‹rta 220 �������ƒ 180 

Not�R�‹�Tima �R�‹rta 180 �������ƒ 140 

�2�‹ramli koniqarli 240 �����ƒ 120 

Tafting salbiy - - - 
 

2.-jadval  
 

Issiqqabardosh �P�D�W�H�U�L�D�O�O�D�U�Q�L���\�R�Q�J�‹�L�Q�Eardoshlik xususiyati tadqiqi  
 

�‹  
Namuna 
�R�‹�O�F�K�D�P�L

mm 

Namuna massasi, 
mg 

Massa 
�\�R�‹�T�R�W�L�O�L�V�K�L����

% 

Alanga 
ta'sir 

vaqti, s 

Yonish 
vaqti, s  

Izoh 
Oldin  keyin  

�5�H�]�L�Q�D���T�R�‹�O�T�R�S        

Namuna 2,8 x 10 2,85 - 100 30  yondi 

Appretlash usuli orqali 
olingan issiqqabardosh 
�W�R�‹�T�L�P�D 

 
2,8 x 10 

2,4 2,4 9 
 

30 
- yonmadi 

Trikotaj matosiga ishlov 
berilgan 

 
2,8 x 10 

2,7 2,6 7  
30 

- yonmadi 

Tanda iplariga ishlov 
berilgan, appretlangan 

 
2,8 x 10 

2,8 2,4 7 
 

30 
- yonmadi 
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�*�2�6�7�G�D���N�H�O�W�L�U�L�O�J�D�Q���W�D�O�D�E���E�R�‹�\�L�F�K�D���V�L�Q�R�Y�O�D�U���R�‹�W�N�D�]�L�O�J�D�Q�G�D�Q keyin quyidagi 
shartlar bajarilsa; 
�x �J�D�]�O�D�P�D�� �\�X�]�D�V�L�� �\�R�T�L�O�J�D�Q�G�D�� �V�L�Q�R�Y�G�D�Q�� �R�‹�W�N�D�]�L�O�J�D�Q�� �K�D�U�� �T�D�Q�G�D�\�� �Q�D�P�X�Q�D�G�D��

�T�R�O�G�L�T���D�O�D�Q�J�D�O�D�Q�L�E���\�R�Q�L�V�K���Y�D�T�W�L�������V���G�D�Q���R�U�W�L�T���E�R�‹�O�V�D�� 
�x �J�D�]�O�D�P�D�� �\�X�]�D�V�L�� �\�R�T�L�O�J�D�Q�G�D�� �V�L�Q�R�Y�G�D�Q�� �R�‹�W�N�D�]�L�O�J�D�Q�� �K�D�U�� �T�D�Q�G�D�\�� �Q�D�P�X�Q�D�G�D��

uning yonishi chekkalaridan birigacha etib borsa; 
�x �V�L�Q�R�Y�G�D�Q���R�‹�W�N�D�]�L�O�J�D�Q���K�D�U���T�D�Q�G�D�\���Q�D�P�X�Q�D�Q�L�Q�J���R�V�W�L�G�D�J�L���S�D�[�W�D���\�R�Q�V�D�� 
�x har qanday namunada yuzadan yoki chekkadan yoqilganda yoqish 

nuqtasidan 100 mm dan ortiq masofaga tarqaladigan material yuzasidagi 
momiqning yonishi kuzatilganda; 

alanga namunaning yuzasidan yoki chekkasidan ta'sir qilinganda 
�V�L�Q�R�Y�G�D�Q�� �R�‹�W�N�D�]�L�O�J�D�Q�� �K�D�U�� �T�D�Q�G�D�\�� �Q�D�P�X�Q�D�G�D�� �R�‹�U�W�D�F�K�D�� �������� �P�P�� �G�D�Q 
�R�V�K�L�T�� �N�X�\�J�D�Q�� �T�L�V�P�L�� �K�R�V�L�O�� �E�R�‹�O�J�D�Q�L�G�D���� �J�D�]�O�D�P�D�� ���Q�R�W�R�‹�T�L�P�D�� �P�D�W�R���� �H�Q�J�L�O��
alangalanuvchan deb baholanadi. GO�6�7�G�D�� �N�H�O�W�L�U�L�O�J�D�Q�� �W�D�O�D�E�� �E�R�‹�\�L�F�K�D 
sinovlar �R�‹�W�N�D�]�L�O�J�D�Q�G�D�Q�� �N�H�\�L�Q�� �N�X�\�J�D�Q�� �T�L�V�P�Q�L�Q�J�� �X�]�X�Q�O�L�J�L�� �R�‹�O�F�K�D�E 
�R�O�L�Q�G�L�� �Y�D�� �V�W�D�Q�G�D�U�W�� �W�D�O�D�E�O�D�U�L�� �E�R�‹�\�L�F�K�D�� �W�H�N�V�K�L�U�L�O�G�L���� �2�O�L�Q�J�D�Q�� �Q�D�W�L�M�D�O�D�U�� ����-jadvalda 
keltirilgan. 

 

3.-jadval  
 

Issiqqabardosh matolarni alangalanishga, barqaror yon ishga qobiliyatlarini  
aniqlab olingan katt aliklar  

 

Mato turi  

Namuna olovdan olingandan 
�N�H�\�L�Q���R�‹�O�F�K�D�Q�J�D�Q���N�D�W�W�D�Oiklar  

Namunaning kuygan 
qismi uzunligi, sm  

Olovbar - 
doshligi  

qoldiq yonish 
vaqti, s 

qoldiq 
�F�K�R�‹�J�‹�O�D�Q�L�V�K��

vaqti, s  

Namuna 14 22 uzunligining 0,67 
�T�L�V�P�L�G�D�Q���N�R�‹�S 

issiqqabardosh 
emas 

Appretlash usuli orqali 
olingan issiqqabardosh 

�W�R�‹�T�L�P�D 

 
1 

 
2 

uzunligining 0,33 
qismidan kam issiqqabardosh 

Trikotaj matosiga ishlov 
berilgan 

 
1 

 
2 

uzunligining 0,5 
qismidan kam issiqqabardosh 

Tanda iplariga ishlov 
berilgan, appretlangan 

 
1 

 
1 

uzunligining 0,33 
qismidan kam issiqqabardosh 
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4.-jadval  
 

�,�V�V�L�T�T�D�E�D�U�G�R�V�K���P�D�W�R�O�D�U�Q�L���W�H�[�Q�L�N���N�R�‹�U�V�D�W�N�L�F�K�O�D�U�L���E�R�‹�\�L�F�K�D���P�D�
�O�X�P�R�W�O�D�U 
 

Mato turi  Olingan ma'lumotlar  

Namuna Sinov boshlangandayoq mato yondi. 

Appretlash usuli orqali olingan 
�L�V�V�L�T�T�D�E�D�U�G�R�V�K���W�R�‹�T�L�P�D 

Sinovdan �V�R�‹�Q�J���Q�D�P�X�Q�D���P�D�\�G�D�O�D�Q�L�E���N�H�W�G�L�� 
Tutun ajralishi talabga qisman javob beradi. 
�1�D�P�X�Q�D���W�R�‹�O�D���N�X�O�J�D���D�\�O�D�Q�G�L�� 

Trikotaj matosiga ishlov berilgan 
�6�L�Q�R�Y�G�D�Q���V�R�‹�Q�J���Q�D�P�X�Q�D���N�X�O�J�D���D�\�O�D�Q�P�D�G�L 
Tutun ajralishi talabga javob beradi. 
�4�R�‹�O�J�D���R�O�J�D�Q�G�D���K�D�P���P�D�\�G�D�O�D�Q�P�D�G�L�� 

Tanda iplariga ishlov berilgan, 
appretlangan 

�6�L�Q�R�Y�G�D�Q���V�R�‹�Q�J���Q�D�P�X�Q�D���N�X�O�J�D���D�\�O�D�Q�P�D�G�L�����O�H�N�L�Q 
�T�R�‹�O���W�H�J�V�D���P�R�‹�U�W�O�L�J�L�G�D�Q���P�D�\�G�D�O�D�Q�L�E���N�H�W�G�L�� 
Tutun ajralishi talabga qisman javob beradi. 

 

�.�X�]�D�W�X�Y�O�D�U�� �Q�D�W�L�M�D�V�L�� �V�K�X�Q�L�� �N�R�‹�U�V�D�W�D�G�L�N�L���� �W�D�Y�V�L�\a etiladigan 
issiqqabardosh matolar al�D�Q�J�D�O�D�Q�X�Y�F�K�D�Q�O�L�J�L�� �E�R�‹�\�L�F�K�D�� �W�H�N�V�K�L�U�L�O�J�D�Q�G�D�� 
talabga javob beradi, lekin maton�L�Q�J�� �F�K�R�‹�J�‹�O�D�Q�L�V�K�L�� �K�D�P�G�D�� �W�X�W�D�V�K�L 
natijasida matodan ajraladigan tutun �]�D�K�D�U�O�L�� �E�R�‹�O�V�D���� �L�Q�V�R�Q�J�D�� �V�D�O�E�L�\ 
holatlarni keltirib chiqaradi.  

�,�V�V�L�T�T�D�E�D�U�G�R�V�K�� �W�R�‹�T�L�P�D�F�K�L�O�L�N�� �P�D�W�H�U�L�D�O�O�D�U�L�� �\�R�Q�L�V�K mahsulotlarining 
�]�D�K�D�U�O�L�O�L�J�L�� �E�R�‹�\�L�F�K�D�� �J�X�U�X�K�O�D�U�L�� �*�2ST 12.1.044-89 me'yoriy hujjati 
talablari asosida tayyorlangan va �2�‹�]�'�D�Y�6�W�D�Q�G�D�U�W�� �D�J�H�Q�W�O�L�J�L�� �W�R�P�R�Q�L�G�D�Q��
�V�H�U�W�L�I�L�N�D�W�G�D�Q�� �R�‹�W�N�D�]�L�O�J�D�Q�� �³�4�D�W�W�L�T�� �P�R�G�G�D�� �Y�D materiallarda tutun hosil qilish 
koeffisientini aniqlash�´���T�X�Uilmasi yordamida tutash va yonish rejimlarida modda 
va materiallarning tutash qobiliyati aniqlandi.  

Tavsiya etilayotgan kompozisiya bilan ishlov berilgan matoni sinovdan 
�R�‹�W�N�D�]�L�V�K�G�D�� �<�R�Q�J�‹�L�Q�� �[�D�Y�I�V�L�]�O�L�J�L�� �L�Q�V�W�L�W�X�W�L�Q�L�Q�J�� �,�O�P�L�\-tekshirish markazi 
laboratoriyasida GOST 28157-������ �³�3�O�D�V�W�P�D�V�V�D���� �0�R�G�G�D�� �Y�D�� �P�D�W�H�U�L�D�O�O�D�U�Q�L�Q�J��
�D�O�D�Q�J�D�� �W�D�U�T�D�O�L�V�K�� �W�H�]�O�L�J�L�Q�L�� �D�Q�L�T�O�D�V�K�´�� �T�X�U�L�O�P�D�V�L�G�D�� �P�D�W�R�Q�L�Q�J�� �L�V�V�L�T�T�D�E�D�U�G�R�V�K�O�L�N��
xossasi alangalanishga, barqaror yonishga qobiliyatlarini aniqlanib yuqorida 
�N�R�‹�U�V�D�W�L�O�J�D�Q�� �V�K�D�U�W�O�D�U�� �N�X�]�D�W�L�O�P�D�J�D�Q�O�L�J�L�� �V�D�E�D�E�O�L����material qiyin alangalanuvchan 
deb baholandi. 

�,�V�V�L�T�T�D�E�D�U�G�R�V�K�� �P�D�W�R�O�D�U�Q�L�Q�J�� �D�V�R�V�L�Q�L�� �W�D�V�K�N�L�O�� �H�W�J�D�Q�� �\�R�Q�J�‹�L�Q�� �\�R�S�J�‹�L�F�K�O�D�U�L����
�L�V�V�L�T�T�D�E�D�U�G�R�V�K�� �K�L�P�R�\�D�� �Y�R�V�L�W�D�O�D�U�L�� �\�R�Q�P�D�V�O�L�N�� �E�L�O�D�Q�� �E�L�U�� �T�D�W�R�U�G�D�� �W�R�‹�T�L�P�D�F�K�L�O�L�N��
�P�D�W�R�O�D�U�L�J�D�� �T�R�‹�\�L�O�D�G�L�J�D�Q�� �E�L�U�� �T�D�Q�F�K�D�� �W�D�O�D�E�O�D�U�J�D�� �M�D�Y�R�E�� �E�H�U�L�V�K�L�� �N�H�U�Dk. 
�,�V�V�L�T�T�D�E�D�U�G�R�V�K���W�R�‹�T�L�P�D�F�K�L�O�L�N���P�D�W�R�O�D�U�L�J�D���T�R�‹�\�L�O�D�G�L�J�D�Q���W�D�O�D�E�O�D�U�J�D���M�D�Y�R�E���E�H�U�L�O�L�V�K�L����
undan standart asosida foydalanish imkonini beradi. 

 



57 

ILMIY-TADQIQOT VA ISHLAR  
 

 

5.-jadval  
 

Tanda iplariga ishlov berilgan, appretlash orqali olingan issiqqabardosh 
matoning fizik -mexanik xususiyatlar i. Xulosa.  

 

 

�2�‹�]�E�H�N�L�V�W�R�Q�� �5�H�V�S�X�E�O�L�N�D�V�L���<�R�Q�J�µ�L�Q�� �[�D�Y�I�V�L�]�O�L�J�L�� �Y�D�� �I�D�Y�Tulodda vaziyatlar 
muammolari ilmiy tadqiqot institutining maxsus laboratoriyasida 
GOST 12.1.044-89 me'yoriy hujjati talablari asosida tayyorlangan 
va �2�‹�]�'�D�Y�6�W�D�Q�G�D�U�W�� �D�J�H�Q�W�O�L�J�L�� �W�R�P�R�Q�L�G�D�Q�� �V�H�U�W�L�I�L�N�D�W�G�D�Q�� �R�‹�W�N�D�]�L�O�J�D�Q 
�³�4�D�W�W�L�T�� �P�R�G�G�D�� �Y�D materiallarda tutun hosil qilish koeffisientini aniqlash�´��
�T�X�U�L�O�P�D�V�L�G�D�Q�� �I�R�\�G�D�O�D�Q�L�E�� �R�O�L�Q�J�D�Q�� �T�L�\�P�D�W�J�D�� �N�R�‹�U�D����tanda va arqoq 
�L�S�O�D�U�L�J�D���L�V�K�O�R�Y���E�H�U�L�O�L�E���W�R�‹�T�L�O�J�D�Q���L�V�V�L�T�T�D�E�D�U�G�R�V�K���P�D�W�R���71 (oz tutash qobiliyatiga 
�H�J�D�� �E�R�‹�O�J�D�Q���� �J�X�U�X�K�L�J�D�� �P�R�V�� �N�H�O�D�G�L�� ���T�L�\�P�D�W�� ������ �G�D�Q �N�L�F�K�L�N�� �E�R�‹�O�J�D�Q�G�D 
oz tutash qobiliyatiga ega hisoblanadi) va �\�R�Q�J�‹�L�Q�� �[�D�Y�I�V�L�]�O�L�J�L�� �W�D�O�D�E�O�D�U�L�J�D 
javob beradi. 
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�*�µ�$�9�9�2�6-QUTQARUVCHILARNING RUHIY VA FIZIOLOGIK 
�%�$�5�4�$�5�2�5�/�,�*�,�1�,���2�¶�5�*�$�1�,�6�+���%�2�µ�<�,�&�+�$���7�$�'�4�,�4�2�7LAR 

 

Annotatsiya: �8�V�K�E�X�� �P�D�T�R�O�D�G�D�� �J�µ�D�Y�Y�R�V-qutqaruvchilarning ruhiy-fiziologik 
�E�D�U�T�D�U�R�U�O�L�J�L�Q�L�� �D�Q�L�T�O�D�V�K�� �E�R�µ�\�L�F�K�D�� �E�D�U�R�N�D�P�H�U�D�J�D�� �N�L�U�L�V�K�G�D�Q�� �R�O�G�L�Q�� �Y�D�� �E�D�U�R�N�D�P�H�U�D�� �V�K�D�U�R�L�W�L�G�D��
�V�D�P�D�U�D�G�R�U�O�L�J�L���Y�D���D�Q�L�T�O�L�O�L�N���G�D�U�D�M�D�O�D�U�L���/�D�Q�G�R�O�W���K�D�O�T�D�O�D�U�L���\�R�U�G�D�P�L�G�D���R�µ�W�N�D�]�L�O�J�D�Q���W�D�G�T�L�T�R�W�O�D�U�Q�L�Qg 
natijalari, tahlili va xulosalari yoritilgan. 

�.�D�O�L�W�� �V�R�µ�]�O�D�U����Landolt halqalari, samaradorlik, aniqlilik, ruhiy-fiziologik barqarorlik, 
salbiy omillar, barokamera, matematik modellashtirish, gigiyenik meyor. 

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

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

Annotation : The article presents the results, analysis and conclusions of studies 
conducted using Landolt rings to determine the psychophysiological stability  
of rescue divers before entering a pressure chamber and in the pressure chamber. 

Key words:  Landolt rings, efficiency, accuracy, psychophysiological stability, adverse 
factors, pressure chamber, mathematical modeling, hygienic standard. 

 

�2�µ�]�E�H�N�L�V�W�R�Q�� �R�µ�]�L�Q�L�Q�J�� �R�µ�]�L�J�D�� �[�R�V�� �J�H�R�J�U�D�I�L�N�� �M�R�\�O�D�V�K�X�Y�L���� �V�X�Y�� �K�D�Y�]�D�O�D�U�L�Q�L�Q�J��
�N�L�F�K�L�N�O�L�J�L���� �O�R�\�T�D�O�L�J�L�� �Y�D�� �X�O�D�U�G�D�� �\�R�U�X�J�µ�O�L�N�Q�L�Q�J�� �\�R�P�R�Q�O�L�J�L�� �M�L�K�D�W�L�G�D�Q�� �J�L�J�L�\�H�Q�L�N��
�P�H�\�R�U�O�D�U�J�D���P�R�V���N�H�O�P�D�V�O�L�J�L�����V�X�Y���K�D�U�R�U�D�W�L���Y�D���R�T�L�P�L�Q�L�Q�J���N�H�V�N�L�Q���R�µ�]�J�D�U�L�V�K�O�D�U�L���N�D�E�L��
salbiy omillari bilan ajralib turadi. Ushbu salbiy omillar bilan bir qatorda, 
�J�µ�D�Y�Y�R�V-qutqaruvchilarimiz suvda qutqaruv ishlarini olib borish davomida bir 
�Q�H�F�K�W�D�� �[�D�Y�I�O�D�U�J�D�� �G�X�F�K�� �N�H�O�L�V�K�L�� �P�X�P�N�L�Q���� �*�µ�D�Y�Y�R�V�O�L�N�� �L�V�K�O�D�U�L�Q�L�Q�J�� �V�K�D�U�R�L�W�L�� �Y�D��
�W�D�¶�P�L�Q�R�W�L���� �P�D�[�V�X�V�� �D�V�E�R�E-anjom va texnikalar, suv muhiti (loyqaligi, oqimi, 
harorati va boshqalar), dekompensatsiya tadbirlarining buzilishi hamda 
�J�µ�D�Y�Y�R�V-qutqaruvchilarning jismoniy va ruhiy tayyorgarlik holati bu xavflar bilan 
�E�R�J�µ�O�L�T�G�L�U�� 

�%�X�Q�G�D�\�� �V�D�O�E�L�\�� �R�P�L�O�O�D�U�� �Q�D�W�L�M�D�V�L�G�D�� �J�µ�D�Y�Y�R�V-qutqaruvchilarimiz suv ostida 
qidiruv-qutqaruv ishlarini olib borish jarayonida noqulay vaziyatlarga tushishi, 
�K�D�\�R�W�L���Y�D���V�R�J�µ�O�L�J�µ�L���[�D�Y�I���R�V�W�L�G�D���T�R�O�L�V�K�L���P�X�P�N�L�Q�����8�V�K�E�X���[�D�Y�I�O�D�U���Q�D�W�L�M�D�V�L�G�D���J�µ�D�Y�Y�R�V-
qutqaruvchilar suv ostida qidiruv-qutqaruv ishlarini olib borish jarayonida 
noqulay vaziyatlarg�D�� �W�X�V�K�L�V�K�L�� �Y�D�� �K�D�\�R�W�L�� �Y�D�� �V�R�J�µ�O�L�J�µ�L�J�D�� �[�D�Y�I�� �W�X�J�µ�L�O�L�V�K�L�� �P�X�P�N�L�Q����
shuning uchun bunday sharoitlarda kasbiy faoliyatning samaradorligi va 
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�<�X�T�R�U�L�G�D�J�L�� �F�K�L�]�P�D�G�D�Q�� �N�R�µ�U�L�Q�L�E�� �W�X�U�L�E�G�L�N�L���� ������ �Q�D�I�D�U�� �J�µ�D�Y�Y�R�V-
�T�X�W�T�D�U�X�Y�F�K�L�O�D�U�Q�L�Q�J���E�D�U�R�N�D�P�H�U�D�J�D���N�L�U�L�V�K�G�D�Q���R�O�G�L�Q���D�Q�L�T�O�L�O�L�N���G�D�U�D�M�D�V�L�Q�L�Q�J���R�µ�U�W�D�F�K�D��
�N�R�µ�U�V�D�W�J�L�F�K�L�������������J�D�����E�D�U�R�N�D�P�H�U�D���V�K�D�U�R�L�W�L�G�D���E�R�V�L�P���R�V�W�L�G�D���D�Q�L�T�O�L�O�L�N���G�D�U�D�M�D�V�L�Q�L�Q�J��
�R�µ�U�W�D�F�K�D���N�R�µ�U�V�D�W�J�L�F�K�L 0,51 �J�D���W�H�Q�J���E�R�µ�O�V�D���������������Y�D������- �J�µ�D�Y�Y�R�V-qutqaruvchilarning 
�N�R�µ�U�V�D�W�J�L�F�K�O�D�U�L���R�µ�U�W�D�F�K�D�G�D�Q���S�D�V�W���E�R�µ�O�L�E�����/�D�Q�G�R�O�W���K�D�O�T�D�O�D�U�L���\�R�U�G�D�P�L�G�D���R�µ�W�N�D�]�L�O�J�D�Q��
�V�L�Q�R�Y�� �Q�D�W�L�M�D�O�D�U�L�� �E�R�µ�\�L�F�K�D�� �D�Q�L�T�O�L�O�L�N�� �G�D�U�D�M�D�V�L�� �S�D�V�W�� �H�N�D�Q�O�L�J�L�Q�L�� �N�R�µ�U�V�D�W�P�R�T�G�D���� �6�K�X��
bilan birga, barokameraga kirishdan oldin �R�µ�W�N�D�]�L�O�J�D�Q�� �V�L�Q�R�Y�� �Q�D�W�L�M�D�O�D�U�L��
�E�D�U�R�N�D�P�H�U�D�� �V�K�D�U�R�L�W�L�G�D�� �E�R�V�L�P�� �R�V�W�L�G�D�� �R�µ�W�N�D�]�L�O�J�D�Q�� �Q�D�W�L�M�D�O�D�U�L�J�D�� �N�R�µ�U�D���� �D�Q�L�T�O�L�O�L�N��
�G�D�U�D�M�D�V�L���������I�R�L�]�J�D�F�K�D�����R�µ�U�W�D�F�K�D�������������I�R�L�]�J�D���N�D�P�D�\�J�D�Q�O�L�J�L�Q�L���N�R�µ�U�L�V�K�L�P�L�]���P�X�P�N�L�Q�� 

�;�X�O�R�V�D�� �Y�D�� �W�D�N�O�L�I�O�D�U�� �R�µ�U�Q�L�G�D�� �V�K�X�Q�L�� �T�D�\�G�� �H�W�L�V�K�� �O�R�]�L�P�N�L���� �J�µ�D�Y�Y�R�V-
qutqaruv�F�K�L�O�D�U�Q�L�Q�J���N�D�V�E�L�\���P�X�Y�D�I�I�D�T�L�\�D�W�L���N�R�µ�S���M�L�K�D�W�G�D�Q���P�X�W�D�[�D�V�V�L�V�Q�L�Q�J���X�P�X�P�L�\��
�Y�D�� �P�D�[�V�X�V�� �N�D�V�E�L�\�� �T�R�E�L�O�L�\�D�W�O�D�U�L�Q�L�� �V�K�D�N�O�O�D�Q�W�L�U�L�V�K�� �G�D�U�D�M�D�V�L�J�D�� �E�R�J�µ�O�L�T���� �;�R�U�L�M�L�\��
�G�D�Y�O�D�W�O�D�U�Q�L�Q�J�� �P�X�W�D�[�D�V�V�L�V�O�D�U�L�Q�L�Q�J�� �I�L�N�U�L�J�D�� �N�R�µ�U�D���� �V�K�D�[�V�L�\�� �W�D�U�N�L�E�Q�L�Q�J�� �M�D�Q�J�R�Y�D�U��
shayligining 60% organizmning psixofiziologik va funksional zahira holatiga, 
�I�D�T�D�W�� �������� �W�H�[�Q�L�N�� �Y�R�V�L�W�D�O�D�U�J�D�� �E�R�J�µ�O�L�T�� �H�N�D�Q�O�L�J�L�Q�L�� �L�Q�R�E�D�W�J�D�� �R�O�L�E���� �J�µ�D�Y�Y�R�V-
qutqaruvchilarning kasbiy (kasbga tanlash, jismoniy, ruhiy, psixofiziologik va 
�E���T�������W�D�\�\�R�U�J�D�U�O�L�J�L�J�D���D�O�R�K�L�G�D���H�¶�W�L�E�R�U���T�D�U�D�W�L�V�K���O�R�]�L�P���E�R�µ�O�D�G�L�� 

 �*�µavvos-�T�X�W�T�D�U�X�Y�F�K�L�O�D�U���E�L�O�D�Q���E�D�U�R�N�D�P�H�U�D���V�K�D�U�R�L�W�L�G�D���R�µ�W�N�D�]�L�O�J�D�Q���P�D�V�K�T�O�D�U��
davomida organizmning yuqori bosimga chidamliligi va ruhiy tayyorgarligining 
�R�U�W�L�E���E�R�U�L�V�K�L���K�D�P�G�D���E�X�Q�G�D�\���P�D�V�K�J�µ�X�O�R�W�O�D�U���\�R�U�G�D�P�L�G�D���J�µ�D�Y�Y�R�V-qutqaruvchilarni 
�\�X�T�R�U�L�� �E�R�V�L�P�� �W�D�¶�V�L�U�O�D�U�L�J�D�� �N�R�µ�Q�L�N�Palarini hosil qilishi bilan erishilishi hamda 
�E�D�U�R�N�D�P�H�U�D�� �V�K�D�U�R�L�W�L�G�D�� �J�µ�D�Y�Y�R�V-qutqaruvchilarning chuqurlikka tushish 
�L�P�N�R�Q�L�\�D�W�O�D�U�L�Q�L�� �D�Q�L�T�O�D�V�K���� �J�µ�D�Y�Y�R�V-qutqaruvchilarni sohaga tizimli tayyorgarlik 
sifatini belgilovchi mezonlarining koeffitsiyenti asosida matematik 
modellashtirish ketma-ketligini belgilash imkonini beradi. 
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INTELLEKT VA ROBOTOTEXNIKALARNI JORIY ETISHNING ILMIY -

ASOSIY TAMOYILLARI VA AMALIY ISTIQBOLLARI  
 

J.R. Eshbayev, Surxondaryo viloyati Favqulodda vaziyatlar boshqarmasi 
D.S. Soatboyev, �2�µ�]bekiston Respublikasi Favqulodda vaziyatlar vazirligi 

Ilmiy-innovatsion va sinov-tadqiqot instituti 
 

Annotatsiya:  �0�D�]�N�X�U���P�D�T�R�O�D�G�D���V�X�Q�¶�L�\���L�Q�W�H�O�O�H�N�W�����6�,�����Y�D���U�R�E�R�W�R�W�H�[�Q�L�N�D���W�H�[�Q�R�O�R�J�L�\�D�O�D�U�L�Q�L��
favqulodda vaziyatlarni oldini olish, xavfni erta aniqlash, monitoring va qutqaruv jarayonlarini 
�D�Y�W�R�P�D�W�O�D�V�K�W�L�U�L�V�K�G�D���T�R�µ�O�O�D�V�K���L�V�W�L�T�E�R�O�O�D�U�L���\�R�U�L�W�L�O�D�G�L�����-�D�K�R�Q���W�D�M�U�L�E�D�V�L���Y�D���2�µ�]�E�H�N�L�V�W�R�Q���V�K�D�U�R�L�W�L�G�D�J�L��
�D�P�D�O�L�\�� �L�P�N�R�Q�L�\�D�W�O�D�U�� �R�µ�U�J�D�Q�L�O�L�E���� �)�D�Y�T�X�O�R�G�G�D�� �Y�D�]�L�\�D�W�O�D�U�� �Y�D�]�L�U�O�L�J�L�� ���)�9�9���� �W�L�]�L�P�L�J�D�� �6�,�� �Y�D��
robototexnikani bosqichma-bosqich joriy etish �E�R�µ�\�L�F�K�D�� �W�D�N�O�L�I�O�D�U�� �L�V�K�O�D�E�� �F�K�L�T�L�O�D�G�L���� �0�D�T�R�O�D��
ilmiy-metodik yondashuv asosida tayyorlangan. 

�.�D�O�L�W�� �V�R�µ�]�O�D�U�L�����V�X�Q�¶�L�\�� �L�Q�W�H�O�O�H�N�W���� �U�R�E�R�W�R�W�H�[�Q�L�N�D���� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U���� �I�D�Y�T�X�O�R�G�G�D�� �Y�D�]�L�\�D�W�O�D�U����
qutqaruv, monitoring, xavf, avtomatlashtirish. 

�:�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�x�l�k�y�� �i�_�j�k�i�_�d�l�b�\�u�� �i�j�b�f�_�g�_�g�b�y��
�l�_�o�g�h�e�h�]�b�c���b�k�d�m�k�k�l�\�_�g�g�h�]�h���b�g�l�_�e�e�_�d�l�Z�����B�B�����b���j�h�[�h�l�h�l�_�o�g�b�d�b���\���i�j�_�^�h�l�\�j�Z�s�_�g�b�b��
�q�j�_�a�\�u�q�Z�c�g�u�o���k�b�l�m�Z�p�b�c�����j�Z�g�g�_�f���\�u�y�\�e�_�g�b�b���j�b�k�d�h�\�����f�h�g�b�l�h�j�b�g�]�_���b���Z�\�l�h�f�Z�l�b�a�Z�p�b�b��
�k�i�Z�k�Z�l�_�e�v�g�u�o�� �i�j�h�p�_�k�k�h�\���� �G�Z�� �h�k�g�h�\�_�� �b�a�m�q�_�g�b�y�� �f�b�j�h�\�h�]�h�� �h�i�u�l�Z�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�o��
�\�h�a�f�h�`�g�h�k�l�_�c�� �\�� �m�k�e�h�\�b�y�o�� �M�a�[�_�d�b�k�l�Z�g�Z�� �j�Z�a�j�Z�[�Z�l�u�\�Z�x�l�k�y�� �i�j�_�^�e�h�`�_�g�b�y�� �i�h��
�i�h�w�l�Z�i�g�h�f�m�� �\�g�_�^�j�_�g�b�x�� �B�B�� �b�� �j�h�[�h�l�h�l�_�o�g�b�d�b�� �\�� �k�b�k�l�_�f�m�� �F�b�g�b�k�l�_�j�k�l�\�Z�� �i�h��
�q�j�_�a�\�u�q�Z�c�g�u�f�� �k�b�l�m�Z�p�b�y�f�� ���F�Q�K������ �K�l�Z�l�v�y�� �i�h�^�]�h�l�h�\�e�_�g�Z�� �g�Z�� �h�k�g�h�\�_�� �g�Z�m�q�g�h-
�f�_�l�h�^�b�q�_�k�d�h�]�h���i�h�^�o�h�^�Z�� 
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Annotation:  This article explores the prospects of utilizing artificial intelligence (AI) 
and robotics technologies for emergency prevention, early risk detection, monitoring, and 
automation of rescue operations. Based on an examination of global experience and 
practical opportunities within the context of Uzbekistan, the article develops proposals for 
the gradual implementation of AI and robotics in the system of the Ministry of Emergency 
Situations (MES). The study is conducted using a scientific and methodological approach. 

Key words:  artificial intelligence, robotics, technology, emergencies, rescue, 
monitoring, risk, automation. 

 

�6�R�µ�Q�J�J�L�� �\�L�O�O�D�U�G�D�� �W�D�Eiiy va texnogen favqulodda vaziyatlar soni keskin 
�R�V�K�P�R�T�G�D���� �,�T�O�L�P�� �R�µ�]�J�D�U�L�V�K�L���� �V�D�Q�R�D�W�Q�L�Q�J�� �M�D�G�D�O�� �U�L�Y�R�M�O�D�Q�L�V�K�L���� �W�U�D�Q�V�S�R�U�W-
kommunikatsiya tizimlarining kengayishi, urbanizatsiya jarayonlari xavflarni 
yanada murakkablashtirmoqda. Shu bois dunyo mamlakatlarida favqulodda 
vaziyatlar xavfini kamaytirishning innovatsion vositalaridan keng 
foydalanilmoqda. 

�6�X�Q�¶�L�\�� �L�Q�W�H�O�O�H�N�W�� ���6�,���� �Y�D�� �U�R�E�R�W�R�W�H�[�Q�L�N�D�� �X�V�K�E�X�� �\�R�µ�Q�D�O�L�V�K�G�D�� �H�Q�J�� �V�D�P�D�U�D�O�L��
�W�H�[�Q�R�O�R�J�L�\�D�O�D�U�G�D�Q�� �E�L�U�L�� �E�R�µ�O�L�E���� �X�O�D�U�� �[�D�Y�I�O�D�U�Q�L�� �D�Q�L�T�O�D�V�K���� �W�D�K�O�L�O�� �T�L�O�L�V�K���� �U�H�D�O�� �Y�D�T�W��
rejimida monitoring yuritish, qutqaruv jarayonlarini boshqarish, resurslar 
�W�D�T�V�L�P�R�W�L�Q�L���R�S�W�L�P�D�O�O�D�V�K�W�L�U�L�V�K���N�D�E�L���N�R�µ�S�O�D�E���Y�D�]�L�I�D�O�D�U�Q�L���D�Y�W�R�P�D�W�O�D�V�K�W�L�U�L�V�K���L�P�N�R�Q�L�Q�L��
beradi. 

�2�µ�]�E�H�N�L�V�W�R�Q�� �5�H�V�S�X�E�O�L�N�D�V�L�G�D�� �³�5�D�T�D�P�O�L�� �2�µ�]�E�H�N�L�V�W�R�Q���± ���������´�� �V�W�U�D�W�H�J�L�\�D�V�L��
doirasida favqulodda vaziyatlar ti�]�L�P�L�Q�L�� �U�D�T�D�P�O�D�V�K�W�L�U�L�V�K�� �E�R�µ�\�L�F�K�D�� �N�D�W�W�D�� �L�V�K�O�D�U��
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�D�P�D�O�J�D�� �R�V�K�L�U�L�O�P�R�T�G�D���� �$�P�P�R�� �6�,�� �Y�D�� �U�R�E�R�W�R�W�H�[�Q�L�N�D�� �N�D�E�L�� �L�O�J�µ�R�U�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�Q�L��
�W�L�]�L�P�J�D���W�R�µ�O�L�T���M�R�U�L�\���T�L�O�L�V�K���K�D�O�L���R�O�G�L�Q�G�D���W�X�U�J�D�Q���V�W�U�D�W�H�J�L�N���Y�D�]�L�I�D�G�L�U�� 

2.  �6�8�1�¶�,�<�� �,�1�7�(�/�/�(�.�7�1�,�1�*�� �)�$�9�4�8�/�2�'�'�$�� �9�$�=�,�<�$�7�/�$�5�� �7�,�=�,�0�,�'�$�*�,��
ROLI 

2.1. Xavflarni erta aniqlash va bashoratlash  
SI yirik axborot massivlarini real vaqt rejimida tahlil qilish imkonini beradi. 

Meteorologik monitoring, seysmik stansiyalar, daryo suv sathi datchiklari, 
�R�µ�U�P�R�Q�� �\�R�Q�J�µ�L�Q�O�D�U�L�� �X�F�K�X�Q�� �W�X�W�X�Q�� �V�H�Q�V�R�U�O�D�U�L���� �Y�L�G�H�R�N�X�]�D�W�X�Y�� �N�D�P�Hralari 
�P�D�¶�O�X�P�R�W�O�D�U�L���6�,���D�O�J�R�U�L�W�P�O�D�U�L���\�R�U�G�D�P�L�G�D���T�D�\�W�D���L�V�K�O�D�Q�L�E�����[�D�Y�I�Oar erta aniqlanadi. 

SI asosidagi modellarning afzalliklari:  
favqulodda holat yuzaga kelishidan bir necha daqiqa yoki soat oldin 

ogohlantirish imkoniyati; 
anomaliya deteksiyasi orqali gaz si�]�L�V�K�L�����W�X�W�X�Q���S�D�\�G�R���E�R�µ�O�L�V�K�L�����K�D�U�R�U�D�W�Q�L�Q�J��

�N�H�V�N�L�Q���N�R�µ�W�D�U�L�O�L�V�K�L�Q�L���D�Y�W�R�P�D�W�L�N���D�Q�L�T�O�D�V�K�� 
�W�R�V�K�T�L�Q���� �E�R�µ�U�R�Q���� �\�H�U�� �N�R�µ�F�K�L�V�K�L�� �N�D�E�L�� �W�D�E�L�L�\�� �R�I�D�W�O�D�U�� �U�L�Y�R�M�O�D�Q�L�V�K�L�Q�L�� �P�D�W�H�P�D�W�L�N��

modellashtirish. 
2.2. Qutqaruv operatsiyalarini boshqarish  
Favqulodda vaziyatlarda vaqt eng qimma t resursdir. SI yordamida:  

�x qutqaruv brigadalarining optimal marshrutlari aniqlanadi; 
�x �]�D�U�D�U���N�R�µ�U�J�D�Q���K�X�G�X�G�O�D�U�����'���[�D�U�L�W�D�O�D�V�K�W�L�U�L�O�D�G�L�� 
�x dronlardan olingan tasvirlar asosida jabrlanganlar joylashuvi 

aniqlanadi; 
�x har bir brigadaga yuklama avtomatik tarzda taqsimlanadi. 

Bu jarayonlar qutqaruv operatsiyalarining samaradorligini 30�±50% ga 
oshirishi mumkin. 

2.3. Aholini ogohlantirish tizimlari  
SI yordamida:  

�x geolokatsiya asosida hududiy SMS ogohlantirishlar; 
�x �D�K�R�O�L�Q�L���H�Y�D�N�X�D�W�V�L�\�D���T�L�O�L�V�K���X�F�K�X�Q���R�S�W�L�P�D�O���\�R�µ�Q�D�O�L�V�K�O�D�U�Q�L���W�D�N�O�L�I etish; 
�x telekanal, radio va internet orqali avtomatlashtirilgan ogohlantirish; 
�x �[�D�Y�I�O�L���K�X�G�X�G�O�D�U���E�R�µ�\�L�F�K�D���D�T�O�O�L���W�D�K�O�L�O�L�\���[�D�U�L�W�D�O�D�U���\�D�U�D�W�L�V�K. 

kabi imkoniyatlar yaratiladi. 
Bu tizimlar aholining xavfsizligini yuqori darajada ta'minlashga yordam 

beradi. 
3.  ROBOTOTEXNIKANING FAVQULODDA VAZIYATLARDA 

�4�2�µ�/�/�$�1�,�/�,�6�+�, 
3.1. Qidiruv -qutqaruv robotlari  
Qutqaruv robotlari quyidagi imkoniyatlarga ega:  

�x �T�X�O�D�J�D�Q�� �E�L�Q�R�O�D�U�J�D�� �L�Q�V�R�Q�� �N�L�U�L�V�K�L�� �P�X�P�N�L�Q�� �E�R�µ�O�P�D�J�D�Q�� �]�R�Q�D�O�D�U�G�D��
�U�D�]�Y�H�G�N�D���R�µ�W�N�D�]�L�V�K�� 

�x termal kamera orqali tirik odamlarni aniqlash; 
�x �J�D�]�����W�X�W�X�Q�����U�D�G�L�R�D�N�W�L�Y���P�R�G�G�D�O�D�U�Q�L�Q�J���P�L�T�G�R�U�L�Q�L���R�µ�O�F�K�D�V�K�� 
�x 3D skanerlash orqali bino konstruksiyasining holatini aniqlash. 

�%�X�Q�G�D�\���U�R�E�R�W�O�D�U���L�Q�V�R�Q���K�D�\�R�W�L�J�D���[�D�Y�I���W�X�J�µ�G�L�U�X�Y�F�K�L���Y�D�]�L�\�D�W�O�D�U�G�D���M�X�G�D���P�X�K�L�P�� 
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3.2. Dronlar (UUA)  
Dronlar favqulodda vaziyatlarda eng tezk or texnik vosita sifatida 

quyidagilarni amalga oshiradi:  
�x zararlangan hududlarni yuqoridan monitoring qilish; 
�x �\�R�Q�J�µ�L�Q���W�D�U�T�D�O�L�V�K�L�Q�L���D�Q�L�T�O�D�V�K���Y�D���S�U�R�J�Q�R�]�O�D�V�K�� 
�x suv toshqinlarini xaritalash; 
�x issiqlik kamerasi orqali jabrlanganlarni aniqlash; 
�x aloqa vositalari yoki dori yetkazish. 

3.3. Suv osti robotlari  
�6�X�Y�� �R�V�W�L�� �U�R�E�R�W�O�D�U�L�� �F�K�R�µ�N�N�D�Q�� �W�U�D�Q�V�S�R�U�W�� �Y�R�V�L�W�D�O�D�U�L�� �\�R�N�L�� �L�Q�V�R�Q�O�D�U�Q�L�� �T�L�G�L�U�L�V�K�G�D����

�V�X�Y���R�V�W�L���L�Q�V�K�R�R�W�O�D�U�L�Q�L�Q�J���W�H�[�Q�L�N���K�R�O�D�W�L�Q�L���R�µ�U�J�D�Q�L�V�K�G�D���T�R�µ�O�O�D�Q�L�O�D�G�L�� 
�����������<�R�Q�J�µ�L�Q���R�µ�F�K�L�U�L�V�K���U�R�E�R�W�O�D�U�L 
�.�L�P�\�R�Y�L�\�� �P�R�G�G�D�O�D�U���� �\�R�Q�J�µ�L�Q�J�D�� �F�K�L�G�D�P�O�L omborlar, neft -gaz sanoati 

obyektlari kabi yuqori xavfli zonalarda masofadan boshqariladigan 
robotlar:  

�x yuqori haroratda ishlay oladi; 
�x �S�R�U�W�O�D�V�K���[�D�Y�I�L���P�D�Y�M�X�G���K�X�G�X�G�O�D�U�G�D���[�D�Y�I�V�L�]�O�L�N�Q�L���W�D�¶�P�L�Q�O�D�\�G�L�� 
�x �\�R�Q�J�µ�L�Q�Q�L���P�D�V�R�I�D�G�D�Q���W�X�U�L�E���R�µ�F�K�L�U�D�G�L�� 

������ �2�µ�=�%�(�.�,�6�7�2�1�� �6�+�$�5�2�,�7�,�'�$ SI VA ROBOTOTEXNIKANI JORIY 
ETISH MODELI 

4.1. Yagona raqamli monitoring markazi  
�)�9�9���W�L�]�L�P�L�G�D���\�D�J�R�Q�D���³�$�T�O�O�L���P�R�Q�L�W�R�U�L�Q�J���Y�D���E�R�V�K�T�D�U�X�Y���P�D�U�N�D�]�L�´���W�D�V�K�N�L�O��

etilishi lozim. U: 
�x �,�R�7���G�D�W�F�K�L�N�O�D�U�L�G�D�Q���P�D�¶�O�X�P�R�W�O�D�U�Q�L���\�L�J�µ�D�G�L�� 
�x SI modellarini ishga tushiradi; 
�x geografik axborot tizimlarini boshqaradi; 
�x viloyat boshqarmalariga tezkor buyruqlar yuboradi. 

4.2. IoT (Internet of Things  �± Internet jihozlari) infratuzilmasi va katta 
�P�D�¶�O�X�P�R�W�O�D�U���E�D�]�D�V�L 

�,�R�7���W�L�]�L�P�L���T�X�\�L�G�D�J�L�O�D�U�Q�L���R�µ�]���L�F�K�L�J�D���R�O�L�V�K�L���O�R�]�L�P�� 
�x suv sathi sensori; 
�x shamol tezligi va bosim datchiklari; 
�x �\�R�Q�J�µ�L�Q���V�H�Q�V�R�U�L�� 
�x �Y�L�G�H�R�N�X�]�D�W�X�Y���N�D�P�H�U�D�O�D�U���W�D�U�P�R�J�µ�L�� 
�x seysmik monitoring qurilmalari. 

�.�D�W�W�D���P�D�¶�O�X�P�R�W�O�D�U���R�P�E�R�U�L���6�,���X�F�K�X�Q���D�V�R�V�L�\���D�[�E�R�U�R�W���E�D�]�D�V�L�Q�L���\�D�U�D�W�D�G�L�� 
4.3. Kadrlar tayyorlash  
�)�9�9�� �W�L�]�L�P�L�G�D�� �6�,���� �G�U�R�Q�� �E�R�V�K�T�D�U�X�Y�L���� �U�R�E�R�W�R�W�H�[�Q�L�N�D�� �E�R�µ�\�L�F�K�D�� �P�Dlakali 

kadrlar tayyorlash muhim. Buning uchun:  
�x �)�9�9���D�N�D�G�H�P�L�\�D�V�L�G�D���P�D�[�V�X�V���R�µ�T�X�Y���G�D�V�W�X�U�O�D�U�L�� 
�x IT universitetlari bilan hamkorlik; 
�x �T�X�W�T�D�U�X�Y�F�K�L�O�D�U�J�D�� �G�U�R�Q�� �E�R�V�K�T�D�U�L�V�K�� �E�R�µ�\�L�F�K�D�� �D�P�D�O�L�\�� �P�D�V�K�J�µ�X�O�R�W�O�D�U��

tashkil etish zarur. 
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4.4. Pilot loyihalar  
�2�µ�]�E�H�N�L�V�W�R�Q���X�F�K�X�Q���T�X�\�L�G�D�Ji pilot loyihalar taklif etiladi:  

�x �7�R�V�K�N�H�Q�W���V�K�D�K�U�L�G�D���D�T�O�O�L���\�R�Q�J�µ�L�Q���P�R�Q�L�W�R�U�L�Q�J���W�L�]�L�P�L�Q�L���M�R�U�L�\���H�W�L�V�K�� 
�x Amudaryo va Sirdaryo havzalarida SI asosida toshqin prognozi 

yaratish. 
�x Har bir viloyatda qidiruv-�T�X�W�T�D�U�X�Y���G�U�R�Q���E�R�µ�O�L�Q�P�D�O�D�U�L�Q�L���W�D�V�K�N�L�O���H�W�L�V�K�� 
�x Kimyo sanoati ob�\�H�N�W�O�D�U�L�G�D�� �\�R�Q�J�µ�L�Q�� �R�µ�F�K�L�U�L�V�K�� �U�R�E�R�W�O�D�U�L�Q�L�� �V�L�Q�R�Y�G�D�Q��

�R�µ�W�N�D�]�L�V�K�� 
XULOSA 

IoT, SI va robototexnika texnologiyalarining Favqulodda vaziyatlar vazirligi 
tizimiga joriy etilishi favqulodda vaziyatlarni oldini olish, oqibatlarni kamaytirish 
va qutqaruv jarayonlarini avtomatlashtirishda strategik ahamiyatga ega. 

Ushbu texnologiyalar:  
�x xavfni erta aniqlash imkoniyatlarini kengaytiradi; 
�x qutqaruv brigadalarining samaradorligini oshiradi; 
�x inson hayoti xavfini kamaytiradi; 
�x �U�H�V�X�U�V�O�D�U�G�D�Q���R�T�L�O�R�Q�D���I�R�\�G�D�O�D�Q�L�V�K�Q�L���W�D�¶�P�L�Q�O�D�\�G�L�� 

IoT, SI va robototexnikaga asoslangan boshqaruv tizimlari 
�2�µ�]�E�H�N�L�V�W�R�Q�Q�L�Q�J���I�D�Y�T�X�O�R�G�G�D���Y�D�]�L�\�D�W�O�D�U���V�R�K�D�V�L�G�D���]�D�P�R�Q�D�Y�L�\�����W�H�]�N�R�U���Y�D���[�D�Y�I�V�L�]��
infratuzilma yaratishiga xizmat qiladi. 
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�<�� �d�h�g�l�_�d�k�l�_�� �i�h�`�Z�j�g�h�c�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �h�g�� �b�k�i�h�e�v�a�m�_�l�k�y�� �^�e�y��
�f�h�g�b�l�h�j�b�g�]�Z�� �k�h�k�l�h�y�g�b�y�� �a�^�h�j�h�\�v�y�� �k�i�Z�k�Z�l�_�e�_�c�� �\�� �j�_�Z�e�v�g�h�f�� �\�j�_�f�_�g�b����
�G�Z�i�j�b�f�_�j���� �b�k�k�e�_�^�h�\�Z�g�b�_���� �i�j�h�\�_�^�_�g�g�h�_�� �;�Z�j�j�h�k�h�f�� �b�� �k�h�Z�\�l�h�j�Z�f�b����
�j�Z�k�k�f�Z�l�j�b�\�Z�_�l�� �k�m�s�_�k�l�\�m�x�s�b�_�� �[�b�h�f�Z�j�d�_�j�u�� �\�h�a�^�_�c�k�l�\�b�y���� �\�d�e�x�q�Z�y��
�e�_�l�m�q�b�_�� �h�j�]�Z�g�b�q�_�k�d�b�_�� �k�h�_�^�b�g�_�g�b�y���� �i�h�e�b�p�b�d�e�b�q�_�k�d�b�_�� �Z�j�h�f�Z�l�b�q�_�k�d�b�_��
�m�]�e�_�\�h�^�h�j�h�^�u�� �b�� �l�y�`�_�e�u�_�� �f�_�l�Z�e�e�u���� �h�[�g�Z�j�m�`�_�g�g�u�_�� �\�� �[�b�h�e�h�]�b�q�_�k�d�b�o��
�`�b�^�d�h�k�l�y�o���i�h�`�Z�j�g�u�o���i�j�b���j�Z�a�e�b�q�g�u�o���k�p�_�g�Z�j�b�y�o���\�h�a�]�h�j�Z�g�b�y�����>���@ 

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

�=�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �k�b�k�l�_�f�u�� ���=�B�K���� �\�� �h�i�j�_�^�_�e�_�g�b�b�� �h�q�Z�]�Z��
�i�h�`�Z�j�Z. �=�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �k�b�k�l�_�f�u�� �i�h�a�\�h�e�y�x�l�� �k�h�[�b�j�Z�l�v����
�Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �b�� �\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_�� �^�Z�g�g�u�_���� �q�l�h��
�y�\�e�y�_�l�k�y�� �d�e�x�q�_�\�u�f�� �^�e�y�� �l�h�q�g�h�]�h�� �h�i�j�_�^�_�e�_�g�b�y�� �f�_�k�l�h�i�h�e�h�`�_�g�b�y�� �h�q�Z�]�Z��
�i�h�`�Z�j�Z���b���i�e�Z�g�b�j�h�\�Z�g�b�y���^�_�c�k�l�\�b�c���k�i�Z�k�Z�l�_�e�_�c�����G�Z�i�j�b�f�_�j�����b�k�k�e�_�^�h�\�Z�g�b�_����
�i�j�h�\�_�^�_�g�g�h�_�� �\�� �L�m�j�p�b�b���� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�b�k�l�_�f�m�� �h�p�_�g�d�b�� �h�i�Z�k�g�h�k�l�b�� �e�_�k�g�u�o��
�i�h�`�Z�j�h�\�����)�R�)�L�'�$�6�������b�g�l�_�]�j�b�j�m�x�s�m�x���=�B�K�����f�h�^�_�e�v���g�Z���h�k�g�h�\�_���e�b�l�_�j�Z�l�m�j�u����
�f�_�l�h�^�� �Z�g�Z�e�b�l�b�q�_�k�d�h�c�� �b�_�j�Z�j�o�b�b�� ���$�+�3���� �b�� �f�Z�r�b�g�g�h�_�� �h�[�m�q�_�g�b�_�� �^�e�y��
�m�e�m�q�r�_�g�b�y���d�e�Z�k�k�b�n�b�d�Z�p�b�b���h�i�Z�k�g�h�k�l�b���e�_�k�g�u�o���i�h�`�Z�j�h�\�����>���@ 

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

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

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

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

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

3. �J�Z�a�j�Z�[�h�l�Z�l�v�� �f�h�^�_�e�v�� �b�g�l�_�]�j�Z�p�b�b�� �[�b�h�f�h�g�b�l�h�j�b�g�]�Z�� �b�� �=�B�K�� �^�e�y��
�k�h�a�^�Z�g�b�y�� �k�b�k�l�_�f�u�� �i�h�^�^�_�j�`�d�b�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �\�� �w�d�k�l�j�_�f�Z�e�v�g�u�o��
�m�k�e�h�\�b�y�o�� 

4. �I�j�h�\�_�k�l�b�� �Z�g�Z�e�b�a�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �i�j�_�^�e�h�`�_�g�g�h�c�� �k�b�k�l�_�f�u�� �g�Z��
�h�k�g�h�\�_���k�m�s�_�k�l�\�m�x�s�b�o���^�Z�g�g�u�o���b���k�p�_�g�Z�j�b�_�\���e�b�d�\�b�^�Z�p�b�b���i�h�`�Z�j�h�\�� 

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

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

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

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

�>�Z�g�g�u�_�� �i�h�^�o�h�^�u�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �w�\�h�e�x�p�b�x�� �f�_�l�h�^�h�\�� �h�[�_�k�i�_�q�_�g�b�y��
�[�_�a�h�i�Z�k�g�h�k�l�b�� �k�i�Z�k�Z�l�_�e�_�c���²  �h�l�� �l�j�Z�^�b�p�b�h�g�g�h�]�h�� �d�h�g�l�j�h�e�y�� �a�^�h�j�h�\�v�y�� �d��
�k�h�\�j�_�f�_�g�g�u�f�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�u�f�� �k�b�k�l�_�f�Z�f���� �h�[�t�_�^�b�g�y�x�s�b�f��
�[�b�h�f�h�g�b�l�h�j�b�g�]�� �b�� �]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b���� �K�j�Z�\�g�_�g�b�_��
�i�h�d�Z�a�u�\�Z�_�l�����q�l�h���d�h�f�i�e�_�d�k�g�u�_���j�_�r�_�g�b�y���h�[�_�k�i�_�q�b�\�Z�x�l���g�Z�b�[�h�e�_�_���\�u�k�h�d�b�c��
�m�j�h�\�_�g�v�� �b�g�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�b���� �h�i�_�j�Z�l�b�\�g�h�k�l�b�� �b�� �k�g�b�`�_�g�b�y�� �j�b�k�d�h�\�� �^�e�y��
�e�b�q�g�h�]�h���k�h�k�l�Z�\�Z�� 

1. �L�j�Z�^�b�p�b�h�g�g�u�_�� �f�_�l�h�^�u �²  �d�h�g�l�j�h�e�v�� �a�^�h�j�h�\�v�y�� �i�_�j�k�h�g�Z�e�Z�� �g�Z��
�h�k�g�h�\�_�� �i�_�j�b�h�^�b�q�_�k�d�b�o�� �f�_�^�b�p�b�g�k�d�b�o�� �h�k�f�h�l�j�h�\�� �b�� �j�m�q�g�h�]�h�� �f�h�g�b�l�h�j�b�g�]�Z��
�k�b�l�m�Z�p�b�b�� 

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

3. �B�g�l�_�]�j�b�j�h�\�Z�g�g�u�_���k�b�k�l�_�f�u���k���=�B�K �²  �h�[�t�_�^�b�g�_�g�b�_��
�[�b�h�f�h�g�b�l�h�j�b�g�]�Z���b���i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o���^�Z�g�g�u�o���^�e�y���i�h�^�^�_�j�`�d�b���j�_�r�_�g�b�c�� 

 

�L�Z�[�e�������� 
 

�L�Z�[�e�b�p�Z �������K�j�Z�\�g�_�g�b�_���i�h�^�o�h�^�h�\���d���[�_�a�h�i�Z�k�g�h�k�l�b���k�i�Z�k�Z�l�_�e�_�c 
 

�I�h�^�o�h� ̂ �I�e�x�k�u �F�b�g�m�k�u 

�L�j�Z�^�b�p�b�h�g�g�u�c��
�f�h�g�b�l�h�j�b�g�] 

�I�j�h�k�l�h�l�Z���j�_�Z�e�b�a�Z�p�b�b �G�_�l���h�i�_�j�Z�l�b�\�g�h�c��
�b�g�n�h�j�f�Z�p�b�b�����\�u�k�h�d�b�c���j�b�k�d 

�;�b�h�f�h�g�b�l�h�j�b�g�] �D�h�g�l�j�h�e�v���k�h�k�l�h�y�g�b�y���a�^�h�j�h�\�v�y���\��
�j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b 

�G�_���m�q�b�l�u�\�Z�_�l���\�g�_�r�g�b�_��
�n�Z�d�l�h�j�u�����f�_�k�l�h���i�h�`�Z�j�Z�� 

�B�g�l�_�]�j�Z�p�b�y��
�[�b�h�f�h�g�b�l�h�j�b�g�]�Z������

�=�B�K 

�D�h�f�i�e�_�d�k�g�Z�y���b�g�n�h�j�f�Z�p�b�y����
�i�h�^�^�_�j�`�d�Z���i�j�b�g�y�l�b�y���j�_�r�_�g�b�c����

�k�g�b�`�_�g�b�_���j�b�k�d�h�\ 

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

 

 
 

�J�b�k�����������W�n�n�_�d�l�b�\�g�h�k�l�v���i�h�^�o�h�^�h�\���d���h�[�_�k�i�_�q�_�g�b�x���[�_�a�h�i�Z�k�g�h�k�l�b���k�i�Z�k�Z�l�_�e�_�c 
�i�j�b���e�b�d�\�b�^�Z�p�b�b���i�h�`�Z�j�h�\�� 

 

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

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

�<�� �k�\�h�x�� �h�q�_�j�_�^�v���� �[�b�h�f�h�g�b�l�h�j�b�g�]�� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �[�h�e�_�_�� �\�u�k�h�d�b�_��
�i�h�d�Z�a�Z�l�_�e�b�����b�g�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v���^�h�k�l�b�]�Z�_�l�������[�Z�e�e�h�\�����Z���h�i�_�j�Z�l�b�\�g�h�k�l�v���²  
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�q�l�h�� �i�j�b�f�_�g�_�g�b�_�� �k�h�\�j�_�f�_�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �^�e�y�� �k�[�h�j�Z�� �[�b�h�e�h�]�b�q�_�k�d�b�o�� �b��
�n�b�a�b�h�e�h�]�b�q�_�k�d�b�o�� �^�Z�g�g�u�o�� �i�h�a�\�h�e�y�_�l�� �[�u�k�l�j�_�_�� �b�� �l�h�q�g�_�_�� �h�p�_�g�b�\�Z�l�v��
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�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �]�j�Z�n�b�d�� �g�Z�]�e�y�^�g�h�� �i�h�d�Z�a�u�\�Z�_�l�� �i�j�_�b�f�m�s�_�k�l�\�h�� �b�g�l�_�]�j�Z�p�b�b��
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�A�Z�d�e�x�q�_�g�b�_. �I�j�h�\�_�^�z�g�g�u�c�� �Z�g�Z�e�b�a�� �i�h�d�Z�a�Z�e���� �q�l�h�� �\�g�_�^�j�_�g�b�_��
�[�b�h�f�h�g�b�l�h�j�b�g�]�Z�� �k�m�s�_�k�l�\�_�g�g�h�� �i�h�\�u�r�Z�_�l�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �g�Z�[�e�x�^�_�g�b�y�� �b��
�m�i�j�Z�\�e�_�g�b�y�� �k�b�l�m�Z�p�b�_�c�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �l�j�Z�^�b�p�b�h�g�g�u�f�b�� �f�_�l�h�^�Z�f�b����
�;�b�h�f�h�g�b�l�h�j�b�g�]�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �[�h�e�_�_�� �\�u�k�h�d�m�x�� �b�g�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v�� �b��
�h�i�_�j�Z�l�b�\�g�h�k�l�v���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �k�\�h�_�\�j�_�f�_�g�g�h�� �j�_�Z�]�b�j�h�\�Z�l�v�� �g�Z��
�i�h�l�_�g�p�b�Z�e�v�g�u�_�� �j�b�k�d�b�� �b�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v�� �i�h�k�e�_�^�k�l�\�b�y�� �q�j�_�a�\�u�q�Z�c�g�u�o��
�k�b�l�m�Z�p�b�c�� 

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

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

Annotatsiya : FVV qutqaruvchilari sog�µlig�µini kiyiladigan sensorlar yordamida kuzatish 
ularning xavfsizligi va mehnat samaradorligini oshirishning zamonaviy yo�µnalishidir. 
Qutqaruvchilarning ishi yuqori jismoniy yuklam�Zlar, stress va noqulay muhit omillari bilan 
bog�µliq bo�µlib, doimiy fiziologik kuzatuvni talab qiladi. 

�.�D�O�L�W�� �V�R�µ�]�O�D�U�� �P�R�Q�L�W�R�U�L�Q�J���� �V�H�Q�V�R�U�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�L���� �)�9�9���� �T�X�W�T�D�U�X�Y�F�K�L�O�D�U���� �V�R�J�µ�O�L�T����
�U�D�T�D�P�O�D�V�K�W�L�U�L�V�K�����P�H�K�Q�D�W���[�D�Y�I�V�L�]�O�L�J�L�����E�L�R�P�H�W�U�L�N���P�D�¶�O�X�P�R�W�O�D�U�� 

Annotation:  Monitoring the health of rescuers of the Ministry of Emergency Situations 
(MES) using wearable sensors represents a modern approach to enhancing occupational 
safety and operational efficiency. Rescue work involves extreme physical load, stress, and 
exposure to harmful environmental factors, which require continuous monitoring of 
physiological parameters. 

Key words:  monitoring, sensor technologies, MES, rescuers, health, digitalization, 
occupational safety, biometric data. 
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�l�h�e�v�d�h�� �h�l�k�e�_�`�b�\�Z�l�v�� �l�_�d�m�s�_�_�� �k�h�k�l�h�y�g�b�_�� �k�h�l�j�m�^�g�b�d�h�\���� �g�h�� �b�� �k�l�j�h�b�l�v��
�b�g�^�b�\�b�^�m�Z�e�v�g�u�_�� �i�j�h�n�b�e�b�� �g�Z�]�j�m�a�d�b���� �\�u�y�\�e�y�l�v�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b��
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�j�Z�[�h�l�_�� �k�i�Z�k�Z�l�_�e�_�c�� �F�Q�K�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �k�h�q�_�l�Z�g�b�_�� �i�j�h�n�b�e�Z�d�l�b�d�b����
�h�i�_�j�Z�l�b�\�g�h�]�h�� �j�_�Z�]�b�j�h�\�Z�g�b�y�� �b�� �i�h�\�u�r�_�g�b�y�� �h�[�s�_�c�� �[�_�a�h�i�Z�k�g�h�k�l�b��
�i�_�j�k�h�g�Z�e�Z���� �W�l�h�l�� �i�h�^�o�h�^�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �k�h�\�j�_�f�_�g�g�u�f�� �l�j�_�[�h�\�Z�g�b�y�f�� �d��
�h�o�j�Z�g�_�� �l�j�m�^�Z�� �\�� �w�d�k�l�j�_�f�Z�e�v�g�u�o�� �m�k�e�h�\�b�y�o�� �b�� �h�l�d�j�u�\�Z�_�l�� �i�_�j�k�i�_�d�l�b�\�u�� �^�e�y��
�^�Z�e�v�g�_�c�r�_�]�h�� �j�Z�a�\�b�l�b�y�� �l�_�o�g�h�e�h�]�b�c�� �[�b�h�f�h�g�b�l�h�j�b�g�]�Z�� �\�� �k�n�_�j�_��
�q�j�_�a�\�u�q�Z�c�g�u�o���k�b�l�m�Z�p�b�c�����>���@ 

�P�_�e�v�� �b�� �a�Z�^�Z�q�b�� �b�k�k�e�_�^�h�\�Z�g�b�y. �B�a�m�q�b�l�v�� �\�h�a�f�h�`�g�h�k�l�b�� �b��
�w�n�n�_�d�l�b�\�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �k�_�g�k�h�j�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �^�e�y�� �f�h�g�b�l�h�j�b�g�]�Z��
�n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h���k�h�k�l�h�y�g�b�y���k�i�Z�k�Z�l�_�e�_�c���F�Q�K���\���w�d�k�l�j�_�f�Z�e�v�g�u�o���m�k�e�h�\�b�y�o��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

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

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

2. �J�Z�k�k�f�h�l�j�_�l�v�� �l�_�o�g�b�q�_�k�d�b�_�� �h�k�h�[�_�g�g�h�k�l�b�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y��
�k�_�g�k�h�j�g�u�o���k�b�k�l�_�f�� 

3. �I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v���\�h�i�j�h�k�u���a�Z�s�b�l�u���i�_�j�k�h�g�Z�e�v�g�u�o���^�Z�g�g�u�o�� 
4. �J�Z�a�j�Z�[�h�l�Z�l�v �i�j�_�^�e�h�`�_�g�b�y�� �i�h�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�x��

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

�Z�g�Z�e�b�l�b�q�_�k�d�b�c���i�h�^�o�h�^�u�����B�k�i�h�e�v�a�h�\�Z�g�u���f�_�l�h�^�u���k�j�Z�\�g�b�l�_�e�v�g�h�]�h���Z�g�Z�e�b�a�Z����
�k�l�Z�l�b�k�l�b�q�_�k�d�h�c�� �h�[�j�Z�[�h�l�d�b�� �b�� �k�b�g�l�_�a�Z�� �g�Z�m�q�g�u�o�� �^�Z�g�g�u�o���� �B�a�m�q�_�g�u��
�i�m�[�e�b�d�Z�p�b�b���5�7�,���,�Q�W�H�U�Q�D�W�L�R�Q�D�O�����1�,�6�7�����'�+�6�����Z���l�Z�d�`�_���h�l�_�q�_�k�l�\�_�g�g�u�o���g�Z�m�q�g�u�o��
�p�_�g�l�j�h�\�����j�Z�a�j�Z�[�Z�l�u�\�Z�x�s�b�o���l�_�o�g�h�e�h�]�b�b���n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h���d�h�g�l�j�h�e�y�����>���@. 

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

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

�x �h�i�_�j�Z�l�b�\�g�u�c���f�h�g�b�l�h�j�b�g�] �²  �g�Z�[�e�x�^�_�g�b�_���a�Z���k�h�k�l�h�y�g�b�_�f���k�i�Z�k�Z�l�_�e�_�c��
�\�h���\�j�_�f�y���\�u�_�a�^�Z���g�Z���e�b�d�\�b�^�Z�p�b�x���Q�K�� 

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

�B�g�l�_�]�j�Z�p�b�y�� �i�h�e�m�q�_�g�g�u�o�� �^�Z�g�g�u�o�� �\�� �p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�m�x�� �k�b�k�l�_�f�m��
�i�h�a�\�h�e�y�_�l�� �k�i�_�p�b�Z�e�b�k�l�Z�f�� �F�Q�K�� �h�p�_�g�b�\�Z�l�v�� �n�b�a�b�q�_�k�d�h�_�� �k�h�k�l�h�y�g�b�_��
�k�h�l�j�m�^�g�b�d�h�\���� �i�j�h�]�g�h�a�b�j�h�\�Z�l�v�� �m�l�h�f�e�_�g�b�_�� �b�� �k�\�h�_�\�j�_�f�_�g�g�h�� �i�j�h�\�h�^�b�l�v��
�i�j�h�n�b�e�Z�d�l�b�q�_�k�d�b�_���f�_�j�u�� 

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

�L�Z�[�e�b�p�Z��2 
 

�H�k�g�h�\�g�u�_���i�h�d�Z�a�Z�l�_�e�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 
 

�‹  �D�h�g�l�j�h�e�b�j�m�_�f�u�c��
�i�Z�j�Z�f�_�l�j 

�G�h�j�f�Z�e�v�g�u�c��
�^�b�Z�i�Z�a�h�g 

�<�h�a�f�h�`�g�h�_��
�h�l�d�e�h�g�_�g�b�_ 

�K�_�g�k�h�j�g�h�_��
�m�k�l�j�h�c�k�l�\�h 

1 �Q�Z�k�l�h�l�Z�� �k�_�j�^�_�q�g�u�o��
�k�h�d�j�Z�s�_�g�b�c�����Q�K�K�� 

60�±���������m�^���f�b�g �L�Z�o�b�d�Z�j�^�b�y������
�[�j�Z�^�b�d�Z�j�^�b�y 

�I�m�e�v�k�h�f�_�l�j 

2 �L�_�f�i�_�j�Z�l�m�j�Z���l�_�e�Z 36,0�±�����������ƒ�& �=�b�i�_�j�l�_�j�f�b�y������
�]�b�i�h�l�_�j�f�b�y 

�L�_�j�f�h�^�Z�l�q�b�d 

3 �M�j�h�\�_�g�v�� �d�b�k�e�h�j�h�^�Z��
(SpO�•) 

95�±100 % �=�b�i�h�d�k�b�y �I�m�e�v�k�h�d�k�b�f�_�l�j 

4 �Q�Z�k�l�h�l�Z���^�u�o�Z�g�b�y 12�±�������\���f�b�g �=�b�i�_�j�\�_�g�l�b�e�y�p�b�y �>�Z�l�q�b�d���^�u�o�Z�g�b�y 

5 �N�b�a�b�q�_�k�d�Z�y���Z�d�l�b�\�g�h�k�l�v �B�g�^�b�\�b�^�m�Z�e�v�g�Z�y��
�g�h�j�f�Z 

�I�_�j�_�m�l�h�f�e�_�g�b�_ �:�d�k�_�e�_�j�h�f�_�l�j 

 

�G�Z���^�b�Z�]�j�Z�f�f�_���i�h�d�Z�a�Z�g�Z���^�b�g�Z�f�b�d�Z���\�g�_�^�j�_�g�b�y���k�_�g�k�h�j�g�u�o���l�_�o�g�h�e�h�]�b�c��
�\���i�h�^�j�Z�a�^�_�e�_�g�b�y�o���F�Q�K���\�����������±�����������]�h�^�Z�o�����<�b�^�g�h���m�k�l�h�c�q�b�\�h�_���m�\�_�e�b�q�_�g�b�_��
�^�h�e�b�� �h�k�g�Z�s�z�g�g�u�o�� �k�i�Z�k�Z�l�_�e�v�g�u�o�� �k�e�m�`�[���²  �k�� �������� �^�h�� ���������� �J�h�k�l�� �k�\�y�a�Z�g�� �k��
�j�Z�a�\�b�l�b�_�f�� �p�b�n�j�h�\�u�o�� �i�e�Z�l�n�h�j�f�� �b�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h��
�b�g�l�_�e�e�_�d�l�Z���� �L�Z�d�b�_�� �k�b�k�l�_�f�u�� �i�h�\�u�r�Z�x�l�� �[�_�a�h�i�Z�k�g�h�k�l�v�� �i�_�j�k�h�g�Z�e�Z����
�i�h�a�\�h�e�y�x�l�� �d�h�g�l�j�h�e�b�j�h�\�Z�l�v�� �a�^�h�j�h�\�v�_�� �b�� �i�j�_�^�m�i�j�_�`�^�Z�l�v�� �i�_�j�_�]�j�m�a�d�b�� �i�j�b��
�\�u�i�h�e�g�_�g�b�b���k�i�Z�k�Z�l�_�e�v�g�u�o���h�i�_�j�Z�p�b�c�� 
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�J�b�k�����������>�h�e�y���\�g�_�^�j�_�g�b�y���k�_�g�k�h�j�g�u�o���l�_�o�g�h�e�h�]�b�c���\���k�i�Z�k�Z�l�_�e�v�g�u�o��
�i�h�^�j�Z�a�^�_�e�_�g�b�y�o 

 

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

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

�<�� �^�h�e�]�h�k�j�h�q�g�h�c�� �i�_�j�k�i�_�d�l�b�\�_�� �j�Z�a�\�b�l�b�_�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o�� �k�b�k�l�_�f��
�f�h�g�b�l�h�j�b�g�]�Z�� �i�h�a�\�h�e�b�l�� �k�h�a�^�Z�l�v�� �_�^�b�g�m�x�� �p�b�n�j�h�\�m�x�� �i�e�Z�l�n�h�j�f�m�� �h�o�j�Z�g�u��
�a�^�h�j�h�\�v�y�� �k�i�Z�k�Z�l�_�e�_�c���� �i�h�\�u�k�b�l�v�� �m�k�l�h�c�q�b�\�h�k�l�v�� �i�_�j�k�h�g�Z�e�Z�� �b�� �m�d�j�_�i�b�l�v��
�d�Z�^�j�h�\�u�c���i�h�l�_�g�p�b�Z�e���F�Q�K�� 
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�M�>�D������������������������������������������������ 
 

�A.�F.�F�b�j�r�Z�j�b�i�h�\�Z, �:�j�b�i�o�h�^�`�Z�_�\�Z �F���;�� � �̂��n���l���g.(PhD)�����^�h�p�_�g�l, 
�E.�J.�X�j�d�_�\�b�q.   �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�n�_�^�j�Z���©�;�_�a�h�i�Z�k�g�h�k�l�v���`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�ª 

 

�F�H�G�B�L�H�J�B�G�=���A�>�H�J�H�<�V�Y���<�H�>�H�E�:�A�H�<���K���I�H�F�H�S�V�X���>�:�L�Q�B�D�H�< 
 

�:�g�g�h�l�Z�p�b�y: �K�h�\�j�_�f�_�g�g�u�_���m�k�e�h�\�b�y���\�h�^�h�e�Z�a�g�u�o���b���i�h�^�\�h�^�g�h-�l�_�o�g�b�q�_�k�d�b�o���j�Z�[�h�l��
�l�j�_�[�m�x�l���\�g�_�^�j�_�g�b�y���b�g�g�h�\�Z�p�b�h�g�g�u�o���k�j�_�^�k�l�\���f�_�^�b�p�b�g�k�d�h�]�h���d�h�g�l�j�h�e�y�����i�h�a�\�h�e�y�x�s�b�o��
�h�l�k�e�_�`�b�\�Z�l�v���n�b�a�b�h�e�h�]�b�q�_�k�d�h�_�� �k�h�k�l�h�y�g�b�_�� �q�_�e�h�\�_�d�Z�� �\�� �]�b�i�_�j�[�Z�j�b�q�_�k�d�h�c�� �k�j�_�^�_����
�:�g�Z�e�b�a�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�� �a�Z�j�m�[�_�`�g�u�o�� �b�k�l�h�q�g�b�d�h�\�� �i�h�d�Z�a�Z�e���� �q�l�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�_��
�^�Z�l�q�b�d�h�\�� �l�_�f�i�_�j�Z�l�m�j�u���� �w�e�_�d�l�j�h�d�Z�j�^�b�h�]�j�Z�f�f�u���� �d�b�k�e�h�j�h�^�g�h�]�h�� �g�Z�k�u�s�_�g�b�y�� �b��
�q�Z�k�l�h�l�u�� �^�u�o�Z�g�b�y�� �k�m�s�_�k�l�\�_�g�g�h�� �i�h�\�u�r�Z�_�l�� �[�_�a�h�i�Z�k�g�h�k�l�v�� �\�h�^�h�e�Z�a�h�\�� �b�� �k�g�b�`�Z�_�l��
�j�b�k�d�� �]�b�i�h�l�_�j�f�b�b���� �]�b�i�h�d�k�b�b�� �b�� �^�_�d�h�f�i�j�_�k�k�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �G�Z�b�[�h�e�_�_��
�w�n�n�_�d�l�b�\�g�u�f�b�� �k�q�b�l�Z�x�l�k�y�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�u�_�� �k�_�g�k�h�j�g�u�_�� �d�h�f�i�e�_�d�k�u����
�h�[�_�k�i�_�q�b�\�Z�x�s�b�_�� �i�h�k�l�h�y�g�g�m�x�� �j�_�]�b�k�l�j�Z�p�b�x�� �i�Z�j�Z�f�_�l�j�h�\�� �h�j�]�Z�g�b�a�f�Z�� �b�� �i�_�j�_�^�Z�q�m��
�^�Z�g�g�u�o���g�Z���i�h�\�_�j�o�g�h�k�l�v���\���j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b�����B�k�i�h�e�v�a�m�x�l�k�y���l�_�o�g�h�e�h�]�b�b���9�L�W�D�O�6�H�Q�V�H����
�$�W�P�H�J�D���������� �0�$�;�������������� �0�6������������ �'�6�����%������ �b�� �j�Z�^�Z�j�g�u�_�� �k�b�k�l�_�f�u�� �d�h�j�h�l�d�h�]�h��
�^�b�Z�i�Z�a�h�g�Z���� �W�l�b�� �j�_�r�_�g�b�y�� �m�k�i�_�r�g�h�� �i�j�h�r�e�b�� �b�k�i�u�l�Z�g�b�y�� �\�� �\�h�_�g�g�h�c�� �b�� �]�j�Z�`�^�Z�g�k�d�h�c��
�i�j�Z�d�l�b�d�_���� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�\�� �m�k�l�h�c�q�b�\�h�k�l�v�� �i�j�b�� �\�h�a�^�_�c�k�l�\�b�b�� �^�Z�\�e�_�g�b�y�� �b�� �g�b�a�d�b�o��
�l�_�f�i�_�j�Z�l�m�j�� 

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

Annotatsiya : Zamonaviy suv osti va giperbarik sharoitlarda olib boriladigan ishlar 
inson organizmining fiziologik holatini kuzatish imkonini beruvchi innovatsion tibbiy nazorat 
vositalarini joriy etishni talab qiladi. Mahalliy va xorijiy manbalar tahlili [3] shuni ko�µrsatadiki, 
harorat, yurak ritmi, kislorod to�µyinganligi (SpO�•) va nafas olish chastotasini o�µlchaydigan 
sensorlardan foydalanish suv osti ishlarining xavfsizligini oshiradi hamda gipotermiya, 
gipoksiya va dekompressiya asoratlari xavfini kamaytiradi. Eng samarali tizimlar doimiy 
kuzatuvni ta�¶minlovchi hamda ma�¶lumotlarni real vaqt rejimida uzatadigan 
integratsiyalashgan sensor komplekslaridir. VitalSense, Atmega328, MAX30102, MS5803, 
DS18B20 texnologiyalari va qisqa masofali radar tizimlari ishlatiladi. Bu yechimlar harbiy va 
�I�X�T�D�U�R�O�L�N���W�D�M�U�L�E�D�V�L�G�D���P�X�Y�D�I�I�D�T�L�\�D�W�O�L���V�L�Q�R�Y�G�D�Q���R�µ�W�J�D�Q�� 

�.�D�O�L�W���V�R�µ�]�O�D�U�� �J�µ�D�Y�Y�R�V�O�D�U�����V�R�J�µ�O�L�T�Q�L���P�Rnitoring qilish, sensor texnologiyalar, giperbarik 
muhit, telemetriya, fiziologik nazorat. 

Annotation:  Modern conditions of diving and underwater technical operations require 
the implementation of innovative medical monitoring tools that make it possible to track the 
physiological state of a person in a hyperbaric environment. Analysis of domestic and 
international sources  has shown that the use of temperature, electrocardiogram, oxygen 
saturation (SpO�•), and respiratory rate sensors significantly improves diver safety and 
reduces the risk of hypothermia, hypoxia, and decompression disorders. The most effective 
systems are integrated sensor complexes that provide continuous recording of body 
parameters and real-time data transmission to the surface. Technologies such as 
VitalSense, Atmega328, MAX30102, MS5803, DS18B20, and short-range radar systems 
are used. These solutions have successfully passed military and civilian tests, 
demonstrating stability under pressure and low temperatures. 

Key words:  divers, health monitoring, sensor technologies, hyperbaric environment, 
telemetry, physiological control. 
 

�<�\�_�^�_�g�b�_.�I�h�^�\�h�^�g�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v���²  �[�m�^�v�� �l�h�� �j�_�d�j�_�Z�p�b�h�g�g�h�_��
�^�Z�c�\�b�g�]���� �g�Z�m�q�g�u�_�� �b�e�b�� �l�_�o�g�b�q�_�k�d�b�_�� �i�h�]�j�m�`�_�g�b�y���� �k�i�Z�k�Z�l�_�e�v�g�u�_�� �h�i�_�j�Z�p�b�b 
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�²  �k�h�i�j�y�`�_�g�Z���k���f�g�h�`�_�k�l�\�h�f���n�b�a�b�h�e�h�]�b�q�_�k�d�b�o���j�b�k�d�h�\�����I�j�b���i�h�]�j�m�`�_�g�b�b���g�Z 
�]�e�m�[�b�g�m�� �h�j�]�Z�g�b�a�f�� �i�h�^�\�_�j�]�Z�_�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�u�f�� �k�l�j�_�k�k�Z�f���� �i�h�\�u�r�_�g�g�h�f�m��
�^�Z�\�e�_�g�b�x���� �]�b�i�h�d�k�b�b���� �b�a�f�_�g�_�g�b�x�� �l�_�f�i�_�j�Z�l�m�j�u���� �\�h�a�^�_�c�k�l�\�b�x�� �]�Z�a�h�\�u�o��
�k�f�_�k�_�c�����Z�a�h�l�����d�b�k�e�h�j�h�^�����]�_�e�b�c�����b���g�Z�]�j�m�a�d�_���k�h���k�l�h�j�h�g�u���h�[�h�j�m�^�h�\�Z�g�b�y�����W�l�b��
�n�Z�d�l�h�j�u�� �f�h�]�m�l�� �i�j�h�\�h�p�b�j�h�\�Z�l�v�� �j�Z�a�\�b�l�b�_�� �^�_�d�h�f�i�j�_�k�k�b�h�g�g�h�c�� �[�h�e�_�a�g�b����
�[�Z�j�h�l�j�Z�\�f�����]�b�i�h�d�k�b�b�����Z�j�b�l�f�b�c���b���^�j�m�]�b�o���h�i�Z�k�g�u�o���k�h�k�l�h�y�g�b�c�����>���@ 

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

�<�� �i�h�k�e�_�^�g�b�_�� �]�h�^�u�� �k�_�g�k�h�j�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �b�� �g�h�k�b�f�u�_�� �m�k�l�j�h�c�k�l�\�Z��
�j�Z�a�\�b�\�Z�x�l�k�y�� �[�u�k�l�j�u�f�b�� �l�_�f�i�Z�f�b���� �<�� �k�n�_�j�_�� �^�Z�c�\�b�g�]�Z�� �g�Z�q�Z�e�b�� �i�h�y�\�e�y�l�v�k�y��
�j�Z�a�j�Z�[�h�l�d�b���� �g�Z�i�j�Z�\�e�_�g�g�u�_�� �g�Z�� �f�h�g�b�l�h�j�b�g�]�� �k�_�j�^�_�q�g�h�]�h�� �j�b�l�f�Z�� ���+�5������
�d�b�k�e�h�j�h�^�g�h�c���k�Z�l�m�j�Z�p�b�b (SpO�•�������\�Z�j�b�Z�[�_�e�v�g�h�k�l�b���k�_�j�^�_�q�g�h�]�h���j�b�l�f�Z�����+�5�9������
�l�_�f�i�_�j�Z�l�m�j�u�� �l�_�e�Z�� �b�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u���� �^�Z�\�e�_�g�b�y���� �^�u�o�Z�l�_�e�v�g�h�c��
�Z�d�l�b�\�g�h�k�l�b�� �b�� �^�j�m�]�b�o�� �[�b�h�k�b�]�g�Z�e�h�\���� �H�^�g�Z�d�h�� �i�j�b�f�_�g�_�g�b�_�� �l�Z�d�b�o�� �^�Z�l�q�b�d�h�\�� �\��
�i�h�^�\�h�^�g�h�c�� �k�j�_�^�_�� �k�l�Z�e�d�b�\�Z�_�l�k�y�� �k�� �h�k�h�[�u�f�b�� �l�_�o�g�b�q�_�k�d�b�f�b�� �k�e�h�`�g�h�k�l�y�f�b����
�\�h�^�h�k�l�h�c�d�h�k�l�v���� �^�Z�\�e�_�g�b�_���� �o�h�e�h�^���� �i�h�f�_�o�b���^�\�b�`�_�g�b�y���� �i�j�h�[�e�_�f�u���i�_�j�_�^�Z�q�b��
�^�Z�g�g�u�o���i�h�^���\�h�^�h�c���b���w�g�_�j�]�h�i�h�l�j�_�[�e�_�g�b�_���>���@. 

�<���h�[�a�h�j�_���©�:�H�D�U�D�E�O�H���7�H�F�K�Q�R�O�R�J�\���L�Q���'�L�Y�L�Q�J�ª���j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y���l�_�d�m�s�_�_��
�k�h�k�l�h�y�g�b�_�� �j�Z�[�h�l�� �i�h�� �f�h�g�b�l�h�j�b�g�]�m�� �+�5�� �b�� �6�S�2�• �i�h�^�� �\�h�^�h�c���� �\�u�^�_�e�_�g�u��
�n�Z�d�l�h�j�u���� �h�k�e�h�`�g�y�x�s�b�_�� �b�a�f�_�j�_�g�b�y�� ���\�d�e�x�q�Z�y�� �\�Z�a�h�d�h�g�k�l�j�b�d�p�b�x�� �i�j�b��
�o�h�e�h�^�Z���� �\�h�^�g�u�_�� �i�h�f�_�o�b���� �g�Z�^�z�`�g�h�k�l�v�� �k�_�g�k�h�j�h�\������ �>���@�� �<�� �h�[�a�h�j�_�� �i�h��
�n�b�a�b�h�e�h�]�b�q�_�k�d�h�f�m�� �f�h�g�b�l�h�j�b�g�]�m�� �h�i�b�k�Z�g�u�� �d�e�x�q�_�\�u�_�� �[�b�h�f�Z�j�d�_�j�u����
�i�j�b�f�_�g�b�f�u�_���^�e�y���j�Z�g�g�_�]�h���h�[�g�Z�j�m�`�_�g�b�y���^�_�d�h�f�i�j�_�k�k�b�h�g�g�u�o���g�Z�j�m�r�_�g�b�c�����Z��
�l�Z�d�`�_���l�_�o�g�b�q�_�k�d�b�_���i�j�_�i�y�l�k�l�\�b�y�����k���d�h�l�h�j�u�f�b���k�l�Z�e�d�b�\�Z�x�l�k�y���b�k�k�e�_�^�h�\�Z�l�_�e�b��
�i�j�b���j�_�Z�e�b�a�Z�p�b�b���k�b�k�l�_�f���f�h�g�b�l�h�j�b�g�]�Z���i�h�^���\�h�^�h�c�����>���@ 

�G�_�d�h�l�h�j�u�_�� �i�j�b�f�_�j�u�� �i�j�b�d�e�Z�^�g�u�o�� �j�_�Z�e�b�a�Z�p�b�c�� �m�`�_�� �^�_�f�h�g�k�l�j�b�j�m�x�l��
�\�h�a�f�h�`�g�h�k�l�v�� �k�h�a�^�Z�g�b�y�� �l�Z�d�b�o�� �k�b�k�l�_�f���� �G�Z�i�j�b�f�_�j���� �k�b�k�l�_�f�Z�� �f�h�g�b�l�h�j�b�g�]�Z��
�a�^�h�j�h�\�v�y�� �\�h�^�h�e�Z�a�h�\�� �\�� �j�_�`�b�f�_�� �j�_�Z�e�v�g�h�]�h�� �\�j�_�f�_�g�b�� �g�Z�� �[�Z�a�_��
�f�b�d�j�h�d�h�g�l�j�h�e�e�_�j�Z�� �$�7�P�H�J�D���������� �d�h�l�h�j�Z�y�� �k�h�[�b�j�Z�_�l�� �^�Z�g�g�u�_�� �l�_�f�i�_�j�Z�l�m�j�u����
�i�m�e�v�k�Z�� �b�� �h�k�l�Z�l�h�q�g�h�]�h�� �d�b�k�e�h�j�h�^�Z�� �\�� �[�Z�e�e�h�g�_���� �b�� �h�l�h�[�j�Z�`�Z�_�l�� �b�o�� �g�Z�� �w�d�j�Z�g�_����
�k�e�m�`�b�l�� �i�j�h�l�h�l�b�i�h�f�� �^�_�f�h�g�k�l�j�Z�p�b�b�� �d�h�g�p�_�i�p�b�b���� �>���@�� �L�Z�d�`�_�� �\�� �j�Z�[�h�l�Z�o��
�j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y�� �h�i�l�b�q�_�k�d�b�_�� �f�_�l�h�^�u�� �b�a�f�_�j�_�g�b�y�� �l�_�f�i�_�j�Z�l�m�j�u�� �b��
�^�Z�\�e�_�g�b�y���i�h�^ �\�h�^�h�c�����\�d�e�x�q�Z�y���\�h�e�h�d�h�g�g�h-�h�i�l�b�q�_�k�d�b�_���k�_�g�k�h�j�u�����)�L�E�H�U���%�U�D�J�J��
�*�U�D�W�L�Q�J�����)�%�*�����k���b�g�l�_�]�j�Z�p�b�_�c���\���i�h�^�\�h�^�g�u�_���d�Z�g�Z�e�u���k�\�y�a�b�����>���@ 

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

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

�A�Z�^�Z�q�b�� �b�k�k�e�_�^�h�\�Z�g�b�y. �B�a�m�q�b�l�v�� �l�b�i�u�� �k�_�g�k�h�j�h�\���� �i�j�b�f�_�g�y�_�f�u�o�� �\��
�k�b�k�l�_�f�Z�o���d�h�g�l�j�h�e�y���k�h�k�l�h�y�g�b�y���\�h�^�h�e�Z�a�h�\���>���@�� 

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

2. �H�p�_�g�b�l�v���\�h�a�f�h�`�g�h�k�l�b���[�_�k�i�j�h�\�h�^�g�h�c���i�_�j�_�^�Z�q�b���b�g�n�h�j�f�Z�p�b�b���\��
�]�b�i�_�j�[�Z�j�b�q�_�k�d�h�c���k�j�_�^�_�� 

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

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

�F�_�l�h�^�h�e�h�]�b�y. �B�k�k�e�_�^�h�\�Z�g�b�_�� �\�u�i�h�e�g�_�g�h�� �\�� �n�h�j�f�_�� �Z�g�Z�e�b�l�b�q�_�k�d�h�]�h��
�h�[�a�h�j�Z���^�_�k�y�l�b���g�Z�m�q�g�u�o���i�m�[�e�b�d�Z�p�b�c���>���@�����\�d�e�x�q�Z�x�s�b�o���j�Z�a�j�Z�[�h�l�d�b���6�F�K�X�V�W�H�U��
et al., Bhosale et al., Kumar, Ramola, Defence Innovation Network, Vinetti, 
�&�]�H�U�N�D�Z�V�N�L�����%�\�F�K�N�R�Y���b���9�R�U�R�Q�N�R�Y�D�� 
�F�_�l�h�^�u���Z�g�Z�e�b�a�Z���\�d�e�x�q�Z�e�b�� 

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

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

�H�k�g�h�\�g�Z�y�� �q�Z�k�l�v. �K�h�\�j�_�f�_�g�g�u�_�� �k�_�g�k�h�j�g�u�_�� �l�_�o�g�h�e�h�]�b�b���b�� �b�o��
�i�j�b�f�_�g�_�g�b�_. �J�Z�[�h�l�u���6�F�K�X�V�W�H�U���H�W���D�O�����>�����@���k�l�Z�e�b���h�k�g�h�\�h�c���j�Z�a�j�Z�[�h�l�d�b���i�_�j�\�u�o��
�k�b�k�l�_�f�� �n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h�� �f�h�g�b�l�h�j�b�g�]�Z�� �^�e�y�� �\�h�^�h�e�Z�a�h�\���� �\�d�e�x�q�Z�x�s�b�o��
�^�Z�l�q�b�d�b�� �l�_�f�i�_�j�Z�l�m�j�u�� �9�L�W�D�O�6�H�Q�V�H�� �b�� �w�e�_�d�l�j�h�d�Z�j�^�b�h�]�j�Z�n�b�q�_�k�d�b�_�� �f�h�^�m�e�b����
�j �Z�[�h�l�Z�x�s�b�_���i�j�b���^�Z�\�e�_�g�b�b���^�h���������f�� 

Bhosale et al. [11�@�� �i�j�_�^�e�h�`�b�e�b�� �b�g�g�h�\�Z�p�b�h�g�g�u�c�� �f�_�l�h�^�� �b�a�f�_�j�_�g�b�y��
�Z�j�l�_�j�b�Z�e�v�g�h�]�h�� �^�Z�\�e�_�g�b�y�� �[�_�a�� �f�Z�g�`�_�l�u�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �\�j�_�f�_�g�b��
�i�j�b�[�u�l�b�y���i�m�e�v�k�h�\�h�c���\�h�e�g�u���>12�@���f�_�`�^�m���k�b�]�g�Z�e�Z�f�b���(�&�*���b���3�3�*�� 

�I�h�a�^�g�_�c�r�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �>�����@�� �i�h�d�Z�a�Z�e�b�� �\�h�a�f�h�`�g�h�k�l�b��
�f�b�d�j�h�d�h�g�l�j�h�e�e�_�j�h�\��Atmega328  �b��Arduino UNO ���� �k�h�\�f�_�s�Z�x�s�b�o���k�_�g�k�h�j�u��
SpO�•���� �l�_�f�i�_�j�Z�l�m�j�u���� �^�Z�\�e�_�g�b�y�� �b�� �]�e�m�[�b�g�u���� �L�Z�d�b�_�� �k�b�k�l�_�f�u�� �h�[�_�k�i�_�q�b�\�Z�x�l��
�Z�\�l�h�g�h�f�g�m�x���j�Z�[�h�l�m���b���i�_�j�_�^�Z�q�m���^�Z�g�g�u�o���\���j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b�� 
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�i�j�h�]�g�h�a�b�j�m�_�f�u�o�� ������ �_�^�b�g�b�p�� �d�� ���������� �]�h�^�m���� �I�j�b�f�_�q�Z�l�_�e�v�g�h���� �q�l�h���� �o�h�l�y�� �j�h�k�l��
�k�l�Z�[�b�e�_�g�� �g�Z�� �\�k�_�f�� �i�j�h�l�y�`�_�g�b�b���� �k������������ �]�h�^�Z�� �g�Z�[�e�x�^�Z�_�l�k�y �y�\�g�h�_��
�m�k�d�h�j�_�g�b�_���l�_�f�i�h�\���\�g�_�^�j�_�g�b�y ���k�������^�h���������k�b�k�l�_�f���a�Z���l�j�b���]�h�^�Z�������q�l�h���f�h�`�_�l��
�m�d�Z�a�u�\�Z�l�v���g�Z���l�h�����q�l�h���l�_�o�g�h�e�h�]�b�y���i�j�h�r�e�Z���w�l�Z�i���i�j�h�l�h�l�b�i�b�j�h�\�Z�g�b�y���b���\�h�r�e�Z��
�\���k�l�Z�^�b�x���r�b�j�h�d�h�]�h���i�j�h�f�u�r�e�_�g�g�h�]�h���b�e�b���g�Z�m�q�g�h�]�h���i�j�b�a�g�Z�g�b�y�����W�l�h�l���l�j�_�g�^��
�i�h�^�l�\�_�j�`�^�Z�_�l�� �j�Z�k�l�m�s�b�c�� �i�j�b�h�j�b�l�_�l�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�]�h�� �d�h�g�l�j�h�e�y�� �a�Z��
�k�h�k�l�h�y�g�b�_�f�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�v�x�� �\�h�^�h�e�Z�a�h�\�� �\�� �l�_�q�_�g�b�_�� �\�k�_�]�h�� �b�k�k�e�_�^�m�_�f�h�]�h��
�i�_�j�b�h�^�Z�� 

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

�J�Z�a�j�Z�[�h�l�d�b�� �6�F�K�X�V�W�H�U���� �%�K�R�V�D�O�H���� �.�X�P�D�U���� �5�D�P�R�O�D�� �b�� �^�j�m�]�b�o�� �Z�\�l�h�j�h�\��
�^�h�d�Z�a�Z�e�b�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �f�b�d�j�h�d�h�g�l�j�h�e�e�_�j�g�u�o�� �j�_�r�_�g�b�c���� �m�k�l�h�c�q�b�\�u�o�� �d��
�]�b�i�_�j�[�Z�j�b�q�_�k�d�b�f�� �m�k�e�h�\�b�y�f�� �F�_�^�b�p�b�g�k�d�b�_�� �g�Z�[�e�x�^�_�g�b�y�� �j�h�k�k�b�c�k�d�b�o��
�b�k�k�e�_�^�h�\�Z�l�_�e�_�c�� �>�����@�� �i�h�^�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �i�h�k�l�h�y�g�g�u�c�� �f�h�g�b�l�h�j�b�g�]��
�i�h�a�\�h�e�y�_�l�� �k�\�h�_�\�j�_�f�_�g�g�h�� �\�u�y�\�e�y�l�v�� �i�j�b�a�g�Z�d�b�� �]�b�i�h�l�_�j�f�b�b�� �b��
�^�_�d�h�f�i�j�_�k�k�b�h�g�g�u�o�� �g�Z�j�m�r�_�g�b�c�� �K�h�\�j�_�f�_�g�g�u�_�� �l�_�g�^�_�g�p�b�b�� �m�d�Z�a�u�\�Z�x�l�� �g�Z��
�i�_�j�_�o�h�^�� �d�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�u�f�� �l�_�e�_�f�_�l�j�b�q�_�k�d�b�f�� �d�h�f�i�e�_�d�k�Z�f����
�h�[�t�_�^�b�g�y�x�s�b�f�� �k�_�g�k�h�j�u�� �(�&�*���� �6�S�2�•���� �l�_�f�i�_�j�Z�l�m�j�u�� �b�� �^�u�o�Z�g�b�y����
�K�e�_�^�m�x�s�b�f�� �w�l�Z�i�h�f�� �k�l�Z�g�_�l�� �i�j�b�f�_�g�_�g�b�_�� �Z�e�]�h�j�b�l�f�h�\�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h��
�b�g�l�_�e�e�_�d�l�Z���� �k�i�h�k�h�[�g�u�o�� �i�j�h�]�g�h�a�b�j�h�\�Z�l�v�� �n�b�a�b�h�e�h�]�b�q�_�k�d�b�_�� �j�b�k�d�b�� �\��
�j�_�Z�e�v�g�h�f���\�j�_�f�_�g�b�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �k�_�g�k�h�j�g�u�o�� �k�b�k�l�_�f���²  �w�l�h�� �g�_�� �l�h�e�v�d�h��
�k�j�_�^�k�l�\�h�� �d�h�g�l�j�h�e�y���� �g�h�� �b�� �k�l�j�Z�l�_�]�b�q�_�k�d�h�_�� �g�Z�i�j�Z�\�e�_�g�b�_�� �\�� �j�Z�a�\�b�l�b�b��
�i�h�^�\�h�^�g�h�c���f�_�^�b�p�b�g�u���b���h�o�j�Z�g�u���l�j�m�^�Z�� 
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ZAMONAVIY DRONLARDAN  FAVQULODDA  VAZIYATLARDA  
EVAKUATSIYA  QILISHDA FOYDALANISH  

 

Suleymanov A.A. t.f.d. (DSc) prof.,  Nasirova S.Sh., Fayzullayev S.X.,  Xolov Sh.Sh. 
Islom Karimov nomidagi Toshkent davlat texnika universiteti 

�³�+�D�\�R�W���I�D�R�O�L�\�D�W�L���[�D�Y�I�V�L�]�O�L�J�L�´���N�D�I�H�G�U�D�V�L 
 

Annotatsiya: Ushbu maqolada zamonaviy dronlardan favqulodda vaziyatlarda 
evakuatsiya jarayonini tashkil etishda foydalanish imkoniyatlari tahlil qilinadi. Dronlarning 
�N�X�]�D�W�X�Y���� �D�[�E�R�U�R�W�� �X�]�D�W�L�V�K���� �L�Q�V�R�Q�O�D�U�� �M�R�\�O�D�V�K�X�Y�L�Q�L�� �D�Q�L�T�O�D�V�K�� �Y�D�� �[�D�Y�I�V�L�]�� �\�R�µ�Q�D�O�L�V�K�O�D�U�Q�L��
shakllantirishdagi roli yoritilgan. �6�K�X�Q�L�Q�J�G�H�N�����V�X�Q�¶�L�\���L�Q�W�H�O�O�H�N�W�����$�,�������,�Q�W�H�U�Q�H�W���R�I���7�K�L�Q�J�V�����,�R�7�����Y�D��
geoinformatsion tizimlar (GIS) integratsiyasi evakuatsiya samaradorligini oshiruvchi 
�]�D�P�R�Q�D�Y�L�\�� �W�H�[�Q�R�O�R�J�L�N�� �\�R�µ�Q�D�O�L�V�K�� �V�L�I�D�W�L�G�D�� �E�D�K�R�O�D�Q�J�D�Q���� �7�D�G�T�L�T�R�W�G�D�� �[�D�O�T�D�U�R�� �W�D�M�U�L�E�D���� �W�H�[�Q�L�N��
�L�P�N�R�Q�L�\�D�W�O�D�U�� �Y�D�� �2�µ�]�E�H�N�L�V�W�R�Q�� �V�K�D�U�R�L�W�L�G�D�� �X�V�K�E�X�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�Q�L�� �D�P�D�O�L�\�R�W�J�D�� �M�R�U�L�\�� �H�W�L�V�K�Q�L�Q�J��
ilmiy asoslari hamda rivojlanish imkoniyatlari tahlil etilgan. 

�.�D�O�L�W�� �V�R�µ�]�O�D�U����dron texnologiyalari, favqulodda vaziyatlar, evakuatsiya tizimi, 
�P�R�Q�L�W�R�U�L�Q�J���� �V�X�Q�¶�L�\�� �L�Q�W�H�O�O�H�N�W�� ���$�,������ �,�Q�W�H�U�Q�H�W�� �R�I�� �7�K�L�Q�J�V�� ���,�R�7������ �J�H�R�L�Q�I�R�U�P�D�W�V�L�R�Q�� �W�L�]�L�P�O�D�U�� ���*�,�6������
xavfsizlikni boshqarish, texnik integratsiya, evakuatsiya samaradorligi. 
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�h�i�u�l�����l�_�o�g�b�q�_�k�d�b�_���\�h�a�f�h�`�g�h�k�l�b���b���g�Z�m�q�g�u�_���h�k�g�h�\�u���\�g�_�^�j�_�g�b�y���^�Z�g�g�u�o���l�_�o�g�h�e�h�]�b�c��
�\���i�j�Z�d�l�b�d�m�����Z���l�Z�d�`�_���b�o���i�h�l�_�g�p�b�Z�e���^�Z�e�v�g�_�c�r�_�]�h���j�Z�a�\�b�l�b�y���\���m�k�e�h�\�b�y�o���M�a�[�_�d�b�k�l�Z�g�Z�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z: �l�_�o�g�h�e�h�]�b�b�� �^�j�h�g�h�\���� �q�j�_�a�\�u�q�Z�c�g�u�_���k�b�l�m�Z�p�b�b���� �k�b�k�l�_�f�Z��
�w�\�Z�d�m�Z�p�b�b���� �f�h�g�b�l�h�j�b�g�]���� �b�k�d�m�k�k�l�\�_�g�g�u�c�� �b�g�l�_�e�e�_�d�l�� ���$�,������ �B�g�l�_�j�g�_�l�� �\�_�s�_�c�� ���,�R�7������
�]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �k�b�k�l�_�f�u�� ���*�,�6������ �m�i�j�Z�\�e�_�g�b�_�� �[�_�a�h�i�Z�k�g�h�k�l�v�x���� �l�_�o�g�b�q�_�k�d�Z�y��
�b�g�l�_�]�j�Z�p�b�y�����w�n�n�_�d�l�b�\�g�h�k�l�v���w�\�Z�d�m�Z�p�b�b���� 

Annotation: This article examines the possibilities of using modern unmanned aerial 
vehicles (drones) in organizing population evacuation during emergency situations. The 
study highlights the role of drones in surveillance, data transmission, identification of 
�S�H�R�S�O�H�¶�V���O�R�F�D�W�L�R�Q�V�����D�Q�G���G�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���V�D�I�H���H�Y�Dcuation routes. The integration of Artificial 
Intelligence (AI), the Internet of Things (IoT), and Geographic Information Systems (GIS) is 
evaluated as a key technological direction for improving the efficiency of evacuation 
processes. The research analyzes international experience, technical capabilities, and the 
scientific basis for implementing these technologies in practice, as well as their potential for 
further development under the conditions of Uzbekistan.  

Key words: drone technologies, emergency situations, evacuation system, 
monitoring, artificial intelligence (AI), Internet of Things (IoT), geographic information 
systems (GIS), safety management, technical integration, evacuation efficiency. 
 

Kirish. �6�R�µ�Q�J�J�L�� �\�L�O�O�D�U�G�D�� �W�D�E�L�L�\�� �Y�D�� �W�H�[�Q�R�J�H�Q�� �I�D�Y�T�X�O�R�G�G�D vaziyatlarning 
�N�R�µ�S�D�\�L�V�K�L���H�Y�D�N�X�D�W�V�L�\�D���W�L�]�L�P�O�D�U�L�Q�L�Q�J���V�D�P�D�U�D�G�R�U�O�L�J�L�Q�L���R�V�K�L�U�L�V�K���]�D�U�X�U�D�W�L�Q�L���\�D�Q�D�G�D��
�N�X�F�K�D�\�W�L�U�P�R�T�G�D�����$�Q�¶�D�Q�D�Y�L�\���H�Y�D�N�X�D�W�V�L�\�D���W�L�]�L�P�O�D�U�L���L�Q�V�R�Q���R�P�L�O�L�J�D���\�X�T�R�U�L���G�D�U�D�M�D�G�D��
�E�R�J�µ�O�D�Q�J�D�Q�O�L�J�L���V�D�E�D�E�O�L�����W�H�]�N�R�U���D�[�E�R�U�R�W���D�O�P�D�V�K�L�Q�X�Y�L�����[�D�Y�I���]�R�Q�D�O�D�U�L�Q�L���D�Q�L�T�O�D�V�K���Y�D��
yo�µ�Q�D�O�L�V�K�O�D�U�Q�L���U�H�M�D�O�D�V�K�W�L�U�L�V�K�G�D���N�H�F�K�L�N�L�V�K�O�D�U���\�X�]�D�J�D���N�H�O�D�G�L�����8�V�K�E�X���P�X�D�P�P�R�O�D�U�J�D��
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javoban zamonaviy texnologiyalar, xususan uchuvchisiz uchish apparatlari 
(UUA) yoki dronlar , evakuatsiya jarayonlarida samarali yechim sifatida 
�T�R�µ�O�O�D�Q�L�O�P�R�T�G�D�����'�U�R�Q�O�D�U���W�H�U�P�D�O���N�D�P�H�U�D�����*�3�6���P�R�G�X�O�L�����V�X�Q�¶�L�\���L�Q�W�H�O�O�H�N�W�����$�,������IoT va 
GIS tizimlari bilan birgalikda ishlaganda, aholining joylashuvi, xavf darajasi va 
�H�Y�D�N�X�D�W�V�L�\�D���\�R�µ�Q�D�O�L�V�K�O�D�U�L�Q�L���U�H�D�O���Y�D�T�W���U�H�M�L�P�L�G�D���D�Q�L�T�O�D�V�K���L�P�N�R�Q�L�Q�L���E�H�U�D�G�L�����6�R�µ�Q�J�J�L��
tadqiqotlarda (ResearchGate, 2023; IEEE Access, 2022) dronlardan 
foydalanish natijasida qidiruv-qutqaruv operatsiyalarining tezligi va aniqligi 30�±
40 % ga oshgani qayd etilgan. Shu sababli, dron texnologiyalarini favqulodda 
vaziyatlarda evakuatsiya tizimiga joriy etish masalasi bugungi kunda nafaqat 
texnik, balki strategik ahamiyat kasb etmoqda.  

Favqulodda vaziyatlarda  uchuvchisiz uchish apparatlaridan (UUA yoki 
�G�U�R�Q�O�D�U�G�D�Q�����I�R�\�G�D�O�D�Q�L�V�K���E�X�J�X�Q�J�L���N�X�Q�G�D���[�D�Y�I�V�L�]�O�L�N�Q�L���W�D�¶�P�L�Q�O�D�V�K���Y�D���H�Y�D�N�X�D�W�V�L�\�D��
�M�D�U�D�\�R�Q�O�D�U�L�Q�L�� �E�R�V�K�T�D�U�L�V�K�G�D�� �H�Q�J�� �L�V�W�L�T�E�R�O�O�L�� �\�R�µ�Q�D�O�L�V�K�O�D�U�G�D�Q�� �E�L�U�L�� �V�L�Iatida 
�T�D�U�D�O�P�R�T�G�D���� �,�O�P�L�\�� �W�D�G�T�L�T�R�W�O�D�U�� �V�K�X�Q�L�� �N�R�µ�U�V�D�W�D�G�L�N�L���� �G�U�R�Q�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�L�� �L�Q�V�R�Q��
ishtirokini minimal darajaga tushirib, real vaqt monitoringi va 
avtomatlashtirilgan qaror qabul qilish imkoniyatlarini kengaytiradi. Bushnaq va 
boshqalar (2023)  tomonidan chop etilgan �³�8�Q�P�D�Q�Q�H�G���$�H�U�L�D�O���9�H�K�L�F�O�H�V�����8�$�9�V����
�I�R�U���'�L�V�D�V�W�H�U���0�D�Q�D�J�H�P�H�Q�W�´ �Q�R�P�O�L���W�D�G�T�L�T�R�W�G�D���G�U�R�Q�O�D�U�Q�L�Q�J���]�L�O�]�L�O�D�����\�R�Q�J�µ�L�Q���Y�D���V�X�Y��
�W�R�V�K�T�L�Q�O�D�U�L�� �N�D�E�L�� �Y�D�]�L�\�D�W�O�D�U�G�D�� �T�R�µ�O�O�D�Q�L�V�K�L�� �W�D�K�O�L�O�� �T�L�O�L�Q�L�E���� �X�O�D�U�Q�L�Q�J�� ���'�� �[�D�U�L�W�D�O�D�V�K����
tezkor kuzatuv va qutqaruv operatsiyalaridagi ustunliklari isbotlangan. Shu kabi 
Pal (2024) �W�R�P�R�Q�L�G�D�Q�� �H�¶�O�R�Q�� �T�L�O�L�Q�J�D�Q���³�,�Q-depth Review of AI-enabled UAV 
�6�\�V�W�H�P�V�´ �L�V�K�L�G�D�� �G�U�R�Q�O�D�U�Q�L�Q�J�� �V�X�Q�¶�L�\�� �L�Q�W�H�O�O�H�N�W�� ���$�,���� �E�L�O�D�Q�� �L�Q�W�H�J�U�D�W�V�L�\�D�V�L�� �R�U�T�D�O�L��
�P�D�¶�O�X�P�R�W�O�D�U�Q�L�� �U�H�D�O�� �Y�D�T�W�� �U�H�M�L�P�L�G�D�� �T�D�\�W�D�� �L�V�K�O�D�V�K�� �Y�D�� �[�D�Y�I�� �G�D�U�D�M�D�V�L�Q�L�� �E�D�K�R�O�D�V�K��
sam�D�U�D�G�R�U�O�L�J�L���R�µ�U�J�D�Q�L�O�J�D�Q�� 

1-jadval.  
 

�'�U�R�Q���W�H�[�Q�R�O�R�J�L�\�D�O�D�U�L�Q�L�Q�J���I�D�Y�T�X�O�R�G�G�D���Y�D�]�L�\�D�W�O�D�U�G�D�J�L���T�R�µ�O�O�D�Q�L�O�L�V�K��
samaradorligi.  

 

�‹  �4�R�µ�O�O�D�Q�L�O�J�D�Q��
texnologiya  

Asosiy funksiyasi  Samaradorlik 
�N�R�µ�U�V�D�W�N�L�F�K�L 

Manba 

1 AI asosidagi dron 
koordinatsiyasi  

Odamlar oqimini 
tahlil qilish va 
evakuatsiya 
�\�R�µ�Q�D�O�L�V�K�O�D�U�L�Q�L��
rejalashtirish 

Axborot uzatish 
tezligi 1,5 barobar 
oshgan, aniqlik 
darajasi 90 % 

IEEE Access, 
2022 

2 Termal kamerali 
dronlar  

Issiqlik nurlanishi 
orqali insonlarni 
aniqlash 

Kechasi aniqlash 
aniqligi 92 %, 
samaradorlik 40 % 
gacha oshgan 

ScienceDirect, 
2023 

3 GIS 
integratsiyalashgan 
dron tizimi  

Xavf zonalarini 
xaritalash va xavfsiz 
�\�R�µ�Q�D�O�L�V�K�O�D�U�Q�L��
aniqlash 

Evakuatsiya vaqti 
25�±30 % gacha 
qisqargan 

Springer, 2024 

4 IoT asosida ishlovchi 
�G�U�R�Q���W�D�U�P�R�J�µ�L 

Real vaqt 
�P�D�¶�O�X�P�R�W�O�D�U�L�Q�L���\�L�J�µ�L�V�K��
va uzatish 

Aloqa uzilishlari 60 
% ga kamaygan, 
barqarorlik oshgan 

MDPI Drones 
Journal, 2023 
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�%�L�U�L�Q�F�K�L�� �E�R�V�T�L�F�K�G�D�� �[�D�O�T�D�U�R�� �W�D�M�U�L�E�D�� �W�L�]�L�P�O�L�� �W�D�U�]�G�D�� �R�µ�U�J�D�Q�L�O�L�E���� �2�µ�]�E�H�N�L�V�W�R�Q��
Respublikasining favqulodda vaziyatlar infratuzilmasi bilan solishtirildi. Ikkinchi 
bosqichda dron, AI va GIS texnologiyalarining integratsiyasi asosida 
evakuatsiyani boshqarish modeli  ishlab chiqildi. Ushbu model dronlardan 
�R�O�L�Q�D�G�L�J�D�Q���P�D�¶�O�X�P�R�W�O�D�U�Q�L���U�H�D�O���Y�D�T�W���U�H�M�L�P�L�G�D���\�L�J�µ�L�V�K�����[�D�Y�I���]�R�Q�D�O�D�U�L�Q�L���D�Q�L�T�O�D�V�K���Y�D��
�H�Y�D�N�X�D�W�V�L�\�D���\�R�µ�Q�D�O�L�V�K�O�D�U�L�Q�L���D�Y�W�R�P�D�W�L�N���W�D�U�]�G�D���\�D�Q�J�L�O�D�E���E�R�U�L�V�K�Q�L���Q�D�]�D�U�G�D���W�X�W�D�G�L����
Tahlil na�W�L�M�D�O�D�U�L���V�K�X�Q�L���N�R�µ�U�V�D�W�G�L�N�L�����$�,���E�L�O�D�Q���L�Q�W�H�J�U�D�W�V�L�\�D�O�D�V�K�J�D�Q���G�U�R�Q�O�D�U���D�Q�¶�D�Q�D�Y�L�\��
qidiruv-qutqaruv tizimlariga nisbatan axborot almashinuvi tezligini 1,5 barobar 
oshirgan. �³�$�,-�'�U�L�Y�H�Q���'�U�R�Q�H���0�D�S�S�L�Q�J���I�R�U���'�L�V�D�V�W�H�U���5�H�V�S�R�Q�V�H�´ (C. Journal, 2025) 
tadqiqotida bu yondashuv yordamida xavfli hududlarda aniqlik darajasi 90 % 
gacha yetgani va evakuatsiya jarayonining davomiyligi 30 % gacha qisqargani 
qayd etilgan. Biroq, bu texnologiyalarni keng joriy etishda bir qator muammolar 
saqlanib qolmoqda: dronlarning parvoz davomiyligi, signal uzilishlari, 
�P�D�¶�O�X�P�R�W�O�D�U�� �[�D�Y�I�V�L�]�O�L�J�L���� �K�D�P�G�D�� �K�D�Y�R�� �K�X�G�X�G�L�G�D�� �K�D�U�D�N�D�W�Q�L�� �P�X�Y�R�I�L�T�O�D�V�K�W�L�U�L�V�K�J�D��
oid cheklovlar. Quyidagi takliflar ishlab chiqildi: Dronlardan favqulodda 
�Y�D�]�L�\�D�W�O�D�U�G�D���I�R�\�G�D�O�D�Q�L�V�K���E�R�µ�\�L�F�K�D���P�L�O�O�L�\���V�W�U�D�W�H�J�L�\�D���L�V�K�O�D�E���F�K�L�T�L�V�K, bunda 
AI, GIS va IoT texnologiyalarining integratsiyasi uchun yagona axborot tizimini 
yaratish zarur, pilot loyihalar doirasida dron -evakuatsiya tizimini sinovdan 
�R�µ�W�N�D�]�L�V�K���� �D�\�Q�L�T�V�D�� �\�L�U�L�N�� �V�D�Q�R�D�W�� �]�R�Q�D�O�D�U�L�� �Y�D�� �\�R�Q�J�µ�L�Q�� �[�D�Y�I�L�� �\�X�T�R�U�L�� �K�X�G�X�G�O�D�U�G�D����
mahalliy ishlab chiqaruvchilarni �T�R�µ�O�O�D�E-quvvatlash , dron tizimlari uchun 
�G�D�V�W�X�U�L�\�� �W�D�¶�P�L�Q�R�W�� �Y�D�� �N�R�P�S�R�Q�H�Q�W�O�D�U�� �L�V�K�O�D�E�� �F�K�L�T�L�V�K�G�D�� �P�L�O�O�L�\�� �V�D�O�R�K�L�\�D�W�Q�L��
kengaytirish, �N�L�E�H�U�[�D�Y�I�V�L�]�O�L�N�� �F�K�R�U�D�O�D�U�L�� �Y�D�� �P�D�¶�O�X�P�R�W�O�D�U�Q�L�� �K�L�P�R�\�D�� �T�L�O�L�V�K��
standartlarini ishlab chiqish ���� �F�K�X�Q�N�L�� �G�U�R�Q�O�D�U�� �U�H�D�O�� �Y�D�T�W�� �U�H�M�L�P�L�G�D�� �P�D�¶�O�X�P�R�W��
almashuvchi ochiq tizimlardir, favqulodda vaziyatlar xodimlari uchun 
raqamli kompetensiyalarni oshirish , AI va dron texnologiyalarini boshqarish 
�N�R�µ�Q�L�N�P�D�O�D�U�L�Q�L�� �D�P�D�O�L�\�R�W�J�D�� �N�L�U�L�W�L�V�K�� �R�U�T�D�O�L�� �W�L�]�L�P�� �V�D�P�D�U�D�G�R�U�O�L�J�L�Q�L�� �R�V�K�L�U�L�V�K����
�D�N�D�G�H�P�L�N�� �Y�D�� �D�P�D�O�L�\�� �W�D�G�T�L�T�R�W�O�D�U�Q�L�� �T�R�µ�Olab-quvvatlash , turli ssenariylar 
asosida simulyatsion modellar ishlab chiqish va ularni baholash orqali yangi 
texnologik yechimlar yaratish. 

Xulosa.  
�<�L�J�µ�L�O�J�D�Q���L�O�P�L�\���P�D�Q�E�D�O�D�U���W�D�K�O�L�O�L���Y�D���[�D�O�T�D�U�R���W�D�M�U�L�E�D�O�D�U�Q�L���R�µ�U�J�D�Q�L�V�K���Q�D�W�L�M�D�O�D�U�L�J�D��

�N�R�µ�U�D�����X�F�K�X�Y�F�K�L�V�L�]���X�F�K�L�V�K apparatlari (dronlar) favqulodda vaziyatlarda aholini 
xavfsiz evakuatsiya qilishni tashkil etishda strategik texnologik vosita sifatida 
baholanmoqda. Ularning asosiy ustunligi �²  real vaqt rejimida monitoring olib 
borish, xavf zonalarini tezkor aniqlash va �H�Y�D�N�X�D�W�V�L�\�D���\�R�µ�Q�D�O�L�V�K�O�D�U�L�Q�L���D�Y�W�R�P�D�W�L�N��
tarzda shakllantirish imkoniyatidadir. 

�6�X�Q�¶�L�\���L�Q�W�H�O�O�H�N�W�����$�,�������J�H�R�L�Q�I�R�U�P�D�W�V�L�R�Q���W�L�]�L�P�O�D�U�����*�,�6�����Y�D���,�Q�W�H�U�Q�H�W���R�I���7�K�L�Q�J�V��
(IoT) integratsiyasi asosida shakllangan dron modellarining samaradorligi 
xalqaro ilmiy tadqiqotlarda isbotlangan. �7�D�K�O�L�O�O�D�U�� �V�K�X�Q�L�� �N�R�µ�U�V�D�W�D�G�L�N�L���� �V�X�Q�¶�L�\��
�L�Q�W�H�O�O�H�N�W���D�V�R�V�L�G�D���E�R�V�K�T�D�U�L�O�X�Y�F�K�L���G�U�R�Q���W�L�]�L�P�O�D�U�L���P�D�¶�O�X�P�R�W���X�]�D�W�L�V�K���W�H�]�O�L�J�L�Q�L���R�µ�U�W�D�F�K�D��
�������� �E�D�U�R�E�D�U�� �R�V�K�L�U�D�G�L�� �K�D�P�G�D�� �R�E�¶�\�H�N�W�O�D�U�Q�L�� �D�Q�L�T�O�D�V�K�� �D�Q�L�T�O�L�J�L�Q�L�� ������ ���� �D�W�U�R�I�L�J�D��
yetkazish imkonini beradi. Geoinformatsion tizimlar (GIS) bilan integratsiya 
qilingan dron modellarining sinov natijalari esa xavfli zonalardan evakuatsiya 
vaqtini 25�±30 % gacha qisqartirish imkoniyatini namoyon etgan. Tahlil 
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�Q�D�W�L�M�D�O�D�U�L�J�D�� �N�R�µ�U�D���� �G�U�R�Q�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�L�Q�L�� �I�D�Y�T�X�O�R�G�G�D�� �Y�D�]�L�\�D�W�O�D�U�� �W�L�]�L�P�L�J�D��
integratsiya qilishda texnik omillar bilan bir qatorda tashkiliy va normativ muhit 
�K�D�P�� �P�X�K�L�P�� �D�K�D�P�L�\�D�W�� �N�D�V�E�� �H�W�D�G�L���� �8�P�X�P�D�Q�� �R�O�J�D�Q�G�D���� �G�U�R�Q���� �V�X�Q�¶�L�\�� �L�Q�W�H�O�O�H�N�W�� �Y�D��
�*�,�6�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U�L�Q�L�Q�J�� �X�\�J�µ�X�Q�O�L�J�L�� �I�D�Y�T�X�O�R�G�G�D�� �Y�D�]�L�\�D�W�O�D�U�G�D�� �H�Y�D�N�X�D�W�V�L�\�D��
tizimlarini raqamlashtirishning muhim bosqichi hisoblanadi. Ushbu yondashuv 
�2�µ�]�E�H�N�L�V�W�R�Q�� �5�H�V�S�X�E�O�L�N�D�V�L�Q�L�Q�J�� �[�D�Y�I�V�L�]�O�L�N�� �W�L�]�L�P�L�Q�L�� �]�D�P�R�Q�D�Y�L�\�� �W�H�[�Q�R�O�R�J�L�\�D�O�D�U��
asosida rivojlantirish va inson hayotini himoya qilish samaradorligini oshirishga 
xizmat qiladi. 
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Annotation.  In this research work, the analysis of the fires that occurred in our 
Republic, as well as the combustion mechanism of wood products and methods of reducing 
their flammability were studied. 

Keywords:  wood products, flammability, difficult flammability, smoke generation 
coefficient, formaldehyde, flame retardant, cellulose. 

 

�B�r�e�Z�[���q�b���Z�j�b�r�����l�m�j�Z�j���`�h�c���\�Z���`�Z�f�h�Z�l���[�b�g�h�e�Z�j�b�^�Z�����†�e�e�Z�g�b�e�Z�^�b�]�Z�g��
���b�c�b�g �z�g�m�\�q�Z�g���h�e�h�\���\�Z���b�k�k�b���^�Z�g�����b�f�h�y�e�Z�g�]�Z�g�����m�j�b�e�b�r���f�Z�l�_�j�b�Z�e�e�Z�j�b���d�_�g�]��
���†�e�e�Z�g�b�e�Z�^�b�]�Z�g �j�b�\�h�`�e�Z�g�]�Z�g�� �^�Z�\�e�Z�l�e�Z�j�� �l�Z�`�j�b�[�Z�k�b�� �Z�k�h�k�b�^�Z�� �l�_�]�b�r�e�b��
�Z�^�Z�[�b�z�l�e�Z�j�� ���b�z�k�e�Z�g�]�Z�g�� ���h�e�^�Z�� �l�Z���e�b�e�� ���b�e�b�g�^�b���� �,�g���b�g�� �o�Z�\�n�b�g�b�� �[�Z���h�e�Z�r��
�l�b�a�b�f�b�� �z�g���b�g�g�b�g�]�� �`�Z�f�h�Z�l�� �\�Z�� �l�m�j�Z�j-�`�h�c�� �[�b�g�h�e�Z�j�b�^�Z�� �o�Z�\�n�e�b�� �b�`�l�b�f�h�b�c-
�b���l�b�k�h�^�b�c�� �h���b�[�Z�l�e�Z�j�b�g�b�� ���b�k�h�[�]�Z�� �h�e�b�r���� �z�g���b�g�� �o�Z�\�n�b�g�b�� �h�e�^�b�g�b�� �h�e�b�r����
�l�Z���e�b�e�����b�e�b�r���m�k�m�e�e�Z�j�b�g�b�g�]���f�m�Z�f�f�h�e�b���f�Z�k�Z�e�Z�e�Z�j�b�����l�m�l�m�g�����h�k�b�e���[�†�e�b�r�b��
�g�Z�l�b�`�Z�k�b�^�Z�� �d�_�e�l�b�j�b�e�]�Z�g�� �a�Z�j�Z�j�e�Z�j�b�� �\�Z�� �m�e�Z�j�g�b�g�]�� �h���b�[�Z�l�e�Z�j�b�� �[�†�c�b�q�Z��
�f�Z�t�e�m�f�h�l�e�Z�j���l�Z���e�b�e�����b�e�b�g�^�b�� 

�H�e�b�[�� �[�h�j�b�e�]�Z�g�� �l�Z�^���b���h�l�e�Z�j�� �g�Z�l�b�`�Z�k�b�^�Z�� �l�Z�j�d�b�[�b�^�Z�� �p�_�e�e�x�e�h�a�Z��
�l�m�l�]�Z�g�� �z���h�q�� �Z�k�h�k�b�^�Z�� �h�e�b�g�Z�^�b�]�Z�g�� �f�Z���k�m�e�h�l�e�Z�j�� �b�k�k�b���e�b�d�d�Z�� ���Z�f�^�Z�� �h�e�h�\�]�Z��
�[�Z�j�^�h�r�� �[�_�j�b�r�� �o�m�k�m�k�b�y�l�b���� �z�g�m�\�q�Z�g�e�b�]�b���� �z�g�b�r�� �g�Z�l�b�`�Z�k�b�^�Z�� �l�m�l�m�g�� ���h�k�b�e��
���b�e�b�r�b�����z�g���b�g���\�Z���l�b�^�Z���l�m�j�Z�j-�`�h�c���\�Z���`�Z�f�h�Z�l���[�b�g�h�e�Z�j�b�^�Z���Z���h�e�b�g�b�g�]�����Z�z�l�b��
�\�Z�� �k�h���e�b�]�b�]�Z�� �a�Z�j�Z�j�� �d�_�e�l�b�j�b�r�� �d�†�j�k�Z�l�d�b�q�e�Z�j�b�� �[�†�c�b�q�Z�� �f�Z�t�e�m�f�h�l�e�Z�j��
�`�Z�f�e�Z�g�^�b�� �\�Z�� �l�Z���e�b�e�� ���b�e�b�g�^�b���� �L�Z���e�b�e�e�Z�j�� �g�Z�l�b�`�Z�k�b�]�Z�� �d�†�j�Z���� ���h�a�b�j�^�Z��
���m�j�b�e�Z�z�l�]�Z�g �l�m�j�Z�j�� �`�h�c�� �[�b�g�h�e�Z�j�b�^�Z�� �z�g���b�g�� �x�d�e�Z�f�Z�k�b�� �†�j�l�Z�q�Z�� ������ �d�]���f2 
�l�Z�r�d�b�e���w�l�f�h���^�Z�����L�m�j�Z�j���`�h�c���[�b�g�h�e�Z�j�b�^�Z���`�h�c�e�Z�r�]�Z�g���o�h�g�Z�e�Z�j�g�b�g�]���k�h�g�b�^�Z�g 
�d�_�e�b�[�� �q�b���]�Z�g�� ���h�e�^�Z���� ���� �\�Z�� ���� �o�h�g�Z�e�b�� �o�h�g�Z�^�h�g�^�Z�� ���� �d�]���f2 �^�Z�g�� ���� �d�]���f2 �g�b��
�l�Z�r�d�b�e�� �w�l�f�h���^�Z���� �F�Z�a�d�m�j�� �z�g���b�g�� �x�d�e�Z�f�Z�k�b�g�b�g�]�� �†�j�l�Z�q�Z�� ������ ���� �f�_�[�_�e�v��
�`�b���h�a�e�Z�j�b���������������f�Z�l�h�e�Z�j���\�Z���������������h���h�a���\�Z�����������g�b���[�h�r���Z���z�g�m�\�q�b���f�h�^�^�Z���\�Z��
�f�Z�l�_�j�b�Z�e�e�Z�j���l�Z�r�d�b�e���w�l�f�h���^�Z���� 
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�K�h�^�b�j���[�†�e�]�Z�g���z�g���b�g�e�Z�j�^�Z���z�g���b�g�g�b�g�] �l�_�a���l�Z�j���Z�e�b�r�b�]�Z���k�Z�[�Z�[���[�†�e�m�\�q�b����
���m�j�b�e�b�r �f�Z�l�_�j�b�Z�e�e�Z�j�b�^�Z�g�� �[�b�j�b�� �[�m�� �z���h�q�� �Z�k�h�k�e�b�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b��
���b�k�h�[�e�Z�g�Z�^�b���� ���h�a�b�j�]�b�� �d�m�g�^�Z�� �w�g�_�j�]�b�y�� �l�_�`�Z�f�d�h�j�� �w�d�k�i�h�j�l�� �†�j�g�b�g�b�� �[�h�k�m�\�q�b����
�f�Z���Z�e�e�b�c�� ���m�j�b�e�b�r�� �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�� �b�r�e�Z�[�� �q�b���Z�j�b�r�� �^�Z�\�e�Z�l�b�f�b�a�g�b�g�]����
�[�m�]�m�g�]�b�����d�m�g�^�Z�]�b�����Z�k�h�k�b�c���\�Z�a�b�n�Z�e�Z�j�b�^�Z�g���[�b�j�b�����b�k�h�[�e�Z�g�Z�^�b��. 

�,���h�q�� �[�b�h�e�h�]�b�d�� �\�Z�� �d�b�f�z�\�b�c�� �`�b���Z�l�^�Z�g�� �f�m�j�Z�d�d�Z�[�� �f�h�^�^�Z�e�Z�j��
�f�Z�`�f�m�Z�k�b�^�b�j���� �M�� �Z�k�h�k�Z�g�� �������� ������ �h�j�]�Z�g�b�d�� �f�h�^�^�Z�e�Z�j�^�Z�g�� �b�[�h�j�Z�l�� �[�†�e�b�[����
�m�e�Z�j�g�b�g�]���l�Z�o�f�b�g�Z�g�������������m�]�e�_�\�h�^�e�Z�j�^�Z�g���b�[�h�j�Z�l�������h�e�]�Z�g�����b�k�f�b�g�b���e�b�]�g�b�g���\�Z��
�w�d�k�l�j�Z�d�l�b�\���f�h�^�^�Z�e�Z�j���l�Z�r�d�b�e�����b�e�Z�^�b�� 

�,���h�q�g�b�g�]�� �m�]�e�_�\�h�^�� ���b�k�f�b�]�Z�� ���i�h�e�b�k�Z�o�Z�j�b�^�e�Z�j���� �z���h�q�g�b�g�]�� �Z�k�h�k�b�c��
�d�h�f�i�h�g�_�g�l�b���± �p�_�e�e�x�e�h�a�Z�� ���h���b�j�e�b�]�b�� �[�†�c�b�q�Z�� ����-������ ������ �\�Z�� �p�_�e�e�x�e�h�a�Z��
�[�†�e�f�Z�]�Z�g���i�h�e�b�k�Z�o�Z�j�b�^�e�Z�j-�]�_�f�b�p�_�e�e�x�e�h�a�Z�e�Z�j�����i�h�e�b�h�a�e�Z�j�����d�b�j�Z�^�b�� 

�E�b�]�g�b�g���± �z���h�q�g�b�g�]���l�m�a�b�e�b�r�^�Z�]�b���Z�j�h�f�Z�l�b�d���[�b�j�b�d�f�Z�e�Z�j���f�Z�`�f�m�Z�k�b�^�b�j����
�M�g�b�g�]���z���h�q�^�Z�]�b���f�Z�k�k�Z���m�e�m�r�b������-�����������g�b���l�Z�r�d�b�e�����b�e�Z�^�b�� 

�W�d�k�l�j�Z�d�l�b�\�� �f�h�^�^�Z�e�Z�j���± �[�m�� �z���h�q�^�Z�g�� �w�j�b�l�m�\�q�b�e�Z�j�� �z�j�^�Z�f�b�^�Z��
�h�e�b�g�Z�^�b�]�Z�g�� �f�h�^�^�Z�e�Z�j���� �k�m�\�� �z�d�b�� �h�j�]�Z�g�b�d�� �w�j�b�l�m�\�q�b�e�Z�j���� �M�e�Z�j�g�b�g�]�� �z���h�q�^�Z�]�b��
�f�Z�k�k�Z�� �m�e�m�r�b�� ��-���� ���� �g�b�� �l�Z�r�d�b�e�� ���b�e�Z�^�b���� �M�e�Z�j�]�Z�� ���m�c�b�^�Z�]�b�e�Z�j�� �d�b�j�Z�^�b���� �[�m����
�[�b�e�Z�g�� �Z�`�j�Z�e�b�[�� �q�b���m�\�q�b�� �f�h�^�^�Z�e�Z�j�� ���l�_�j�i�_�g�e�Z�j�� �\�Z�� �l�_�j�i�_�g�h�b�^�e�Z�j������ �k�m�\�^�Z��
�w�j�b�c�^�b�]�Z�g���f�h�^�^�Z�e�Z�j�����i�Z�k�l���f�h�e�_�d�m�e�y�j���\�Z���x���h�j�b���f�h�e�_�d�m�e�y�j���[�b�j�b�d�f�Z�e�Z�j���� 

�,���h�q�g�b�� �h�j�]�Z�g�b�d�� ���b�k�f�b�g�b�g�]�� �w�e�_�f�_�g�l�e�Z�j�� �l�Z�j�d�b�[�b�� �[�b�j�� �[�b�j�b�� �[�b�e�Z�g��
�[�b�j�h�a���n�Z�j�������b�e�Z�^�b�����8�j�l�Z�q�Z���m�]�e�_�j�h�^-�����������������d�b�k�e�h�j�h�^-�����������������\�h�^�h�j�h�^-6,3 
�������Z�a�h�l-0,1 %. 

�,���h�q�g�b�g�]�� �z�g�b�r�b�� �m�g�b�g�]�� �l�_�j�f�Z�e�� �i�Z�j�q�Z�e�Z�g�b�r�� ���h�g�m�g�e�Z�j�b�� �l�m�n�Z�c�e�b��
�d�_�e�b�[�� �q�b�����Z�g�e�b�]�b�� �k�Z�[�Z�[�e�b���� �[�m�� �`�Z�j�Z�z�g�g�b�� �d�†�j�b�[�� �q�b���b�r�� �b�r�e�Z�j�b�� �l�Z���Z�a�h��
�w�l�b�e�f�h���^�Z���� �F�Z�t�e�m�f�d�b���� �z���h�q�g�b�g�]�� �l�_�j�f�b�d�� �i�Z�j�q�Z�e�Z�g�b�r�� �`�Z�j�Z�z�g�b�� �[�b�j�� �g�_�q�Z��
�[�h�k���b�q�e�Z�j�g�b���†�a���b�q�b�]�Z���h�e�Z�^�b�����K�b�j�l�����Z�l�e�Z�f�b�������� �h�K���]�Z�����b�a�^�b�j�b�e�]�Z�g�^�Z�����m�g�b�g�]��
�l�Z�j�d�b�[�b�^�Z�]�b�� �g�Z�f�e�b�d�� �l�_�a�^�Z�� �[�m���e�Z�g�Z�^�b���� �R�m�g�^�Z�g�� �k�†�g�]���� �m�� �z�g�m�\�q�Z�g��
�f�h�^�^�Z�e�Z�j�g�b�g�]���]�Z�a�k�b�f�h�g�����h�e�Z�l�^�Z���q�b���b�r�b���[�b�e�Z�g���i�Z�j�q�Z�e�Z�g�Z�^�b���������� �h�K���^�Z�g��
�x���h�j�b�����Z�j�h�j�Z�l�^�Z���\�Z���z�g�b�r���f�Z�g�[�Z�b���f�Z�\�`�m�^���[�†�e�]�Z�g�^�Z�����[�m���f�h�^�^�Z�e�Z�j���z�g�Z�^�b����
���Z�j�h�j�Z�l �d�†�l�Z�j�b�e�Z�^�b�� �\�Z�� �`�Z�j�Z�z�g�� �z�g�b�r�g�b�g�]�� �w�d�a�h�l�_�j�f�b�d�� �[�h�k���b�q�b�]�Z�� �†�l�Z�^�b�� 
260 �h�K�� ���Z�j�h�j�Z�l�^�Z���� �z���h�q�� �i�b�j�h�e�b�a�b�g�b�g�]�� �m�q�m�\�q�b�� �f�Z���k�m�e�h�l�e�Z�j�b�g�b�g�]�� �m�a�h����
�f�m�^�^�Z�l�e�b�� �\�Z�� �[�Z�j���Z�j�h�j�� �z�g�b�r�b�� �h�e�h�\�� ���h�k�b�e���[�†�e�b�r�b�� �\�Z�� ���Z�j�h�j�Z�l�g�b�g�]�� �y�g�Z�^�Z��
�h�r�b�r�b���[�b�e�Z�g���[�h�r�e�Z�g�Z�^�b���������� �h�K�����Z�j�h�j�Z�l���\�Z���m�g�^�Z�g���d�†�i�������� �h�K���]�Z�q�Z���[�†�e�]�Z�g��
���Z�j�h�j�Z�l�^�Z �d�†�f�b�j�g�b�g�]�� �Z�e�Z�g�]�Z�k�b�a�� �z�g�b�r�� �f�Z���k�m�e�h�l�b�]�Z�� �Z�c�e�Z�g�Z�^�b���� �K�l�Z�g�^�Z�j�l��
�k�b�g�h�\�e�Z�j�^�Z�g�� �f�Z�t�e�m�f�d�b���� �z���h�q�� ���������h�K�� �^�Z�g�� �x���h�j�b�� ���Z�j�h�j�Z�l�e�Z�j�^�Z�� �†�a-�†�a�b�^�Z�g��
�z�g�b�r�����h�[�b�e�b�y�l�b�]�Z���w�]�Z�����,���h�q���m�a�h�����\�Z���l�����b�a�^�b�j�b�e�]�Z�g�^�Z���[�m�����Z�j�h�j�Z�l���d�Z�f�Z�c�b�r�b��
�f�m�f�d�b�g�����,���h�q�g�b�g�]���†�a-�†�a�b�^�Z�g���z�g�b�r�b�����Z�l�j�h�n�^�Z�]�b���[�†�r�e�b�����Z���\�Z���l���[�b�j�e�b�]�b�^�Z��
�z�g�Z�z�l�]�Z�g�� �k�b�j�l�� �l�h�f�h�g�b�^�Z�g�� �q�b���Z�j�b�e�]�Z�g�� �b�k�k�b���e�b�d�� �f�b���^�h�j�b�� �[�b�e�Z�g�� �[�h���e�b������
���b�k�h�[-�d�b�l�h�[�e�Z�j�� �r�m�g�b�� �d�†�j�k�Z�l�Z�^�b�d�b���� �z���h�q�g�b�g�]�� ���� �f2 �z�g�Z�z�l�]�Z�g�� �x�a�Z�k�b 
260-���������f�b�g�]���d�@���f2 �b�k�k�b���e�b�d���f�b���^�h�j�b�g�b���q�b���Z�j�b�r�]�Z�����h�^�b�j�� 

�;�m�� �b�k�k�b���e�b�d�� �z�g�b�r�� �`�Z�j�Z�z�g�b�g�b�� �m�a�e�m�d�k�b�a�� �l�Z�t�f�b�g�e�Z�r�� �m�q�m�g�� �_�l�Z�j�e�b��
���b�k�h�[�e�Z�g�Z�^�b���� ���Z�l�l�b���� �n�Z�a�Z�g�b�� �b�k�b�l�b�r�� �l�_�a�e�b�]�b�� �z���h�q�g�b�g�]�� �l�_�j�f�h�n�b�a�b�d��
�o�m�k�m�k�b�y�l�e�Z�j�b�� �\�Z�� ���h�e�Z�l�b���� �Z�l�j�h�n-�f�m���b�l�� �[�b�e�Z�g�� �b�k�k�b���e�b�d�� �Z�e�f�Z�r�b�g�m�\�b��
�r�Z�j�l�e�Z�j�b�����z���h�q���f�Z���k�m�e�h�l�b�g�b�g�]���†�e�q�Z�f�b���\�Z���r�Z�d�e�b���[�b�e�Z�g���[�_�e�]�b�e�Z�g�Z�^�b�� 
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�,�g�b�r�� �a�h�g�Z�k�b�^�Z�g�� �z���h�q�� �x�a�Z�k�b�]�Z�� �b�k�k�b���e�b�d�� �h���b�f�b�g�b�g�]�� �l�Z�t�k�b�j�b�� �h�k�l�b�^�Z��
�m�g�b�g�]�� �l�_�j�f�b�d�� �h�d�k�b�^�e�h�\�q�b�� �i�b�j�h�e�b�a�b�� �k�h�^�b�j�� �[�†�e�Z�^�b���� ������ �h�K�� �^�Z�g�� �x���h�j�b 
���Z�j�h�j�Z�l�^�Z�����z���h�q�^�Z���k�m�\���[�h�j�e�b�]�b���k�Z�[�Z�[�e�b�����]�_�f�b�p�_�e�e�x�e�h�a���]�b�^�j�h�e�b�a�b���k�h�^�b�j��
�[�†�e�Z�^�b���� ������ �h�K�� �^�Z�g�� �x���h�j�b�� ���Z�j�h�j�Z�l�e�Z�j�^�Z���� �[�m�� �`�Z�j�Z�z�g�� �l�_�a�e�Z�r�Z�^�b���� ������-
285 �h�K�� �\�Z�� ������ �h�K�� �]�Z�q�Z�� �[�†�e�]�Z�g�� ���Z�j�h�j�Z�l�^�Z�� �d�†�i�� �f�b���^�h�j�^�Z�� �&�22, CO (2:1 
�g�b�k�[�Z�l�^�Z�����\�Z���k�b�j�d�Z���d�b�k�e�h�l�Z�k�b���[�†�e�]�Z�g���k�m�x�����^�b�k�l�b�e�e�Z�l�����m�g�b�g�]���]�h�f�h�e�h�]�e�Z�j�b��
�\�Z���f�_�l�Z�g�h�e���Z�`�j�Z�e�b�[���q�b���Z�^�b�������������h�K���^�Z�g���x���h�j�b�����Z�j�h�j�Z�l�e�Z�j�^�Z�����&�H2 �\�Z���&�H��
�f�b���^�h�j�b���d�Z�f�Z�y�^�b�����\�h�^�h�j�h�^���\�Z���m�]�e�_�\�h�^�h�j�h�^�e�Z�j�����h�k�b�e���[�†�e�Z�^�b����������-500 �h�K��
���Z�j�h�j�Z�l�^�Z���� �e�b�]�g�b�g�� �\�Z�� �w�d�k�l�j�Z�d�l�b�\�� �f�h�^�^�Z�e�Z�j�g�b�g�]�� �i�Z�j�q�Z�e�Z�g�b�r�b�� �h�a��
�f�b���^�h�j�^�Z�]�b�� �k�m�x���� �f�Z���k�m�e�h�l�e�Z�j���� �Z�k�h�k�Z�g�� �h���b�j�� ���Z�l�j�h�g�e�Z�j���� �&�H2���� �&�H�� �\�Z��
�m�]�e�_�\�h�^�h�j�h�^�e�Z�j�g�b�g�]�� �r�Z�d�e�e�Z�g�b�r�b�� �[�b�e�Z�g�� �[�b�j�]�Z�� �d�_�e�Z�^�b����
�M�]�e�_�\�h�^�h�j�h�^�e�Z�j�g�b�g�]�� �d�h�g�p�_�g�l�j�Z�p�b�y�k�b�� ������-500 �h�K�� ���Z�j�h�j�Z�l�^�Z�� �f�Z�d�k�b�f�Z�e��
�^�Z�j�Z�`�Z�]�Z�� �_�l�Z�^�b���� �D�h�g�^�_�g�k�Z�p�b�y�e�Z�g�f�Z�c�^�b�]�Z�g�� �]�Z�a�e�Z�j�� �Z�k�h�k�Z�g�� �����Z�`�f�������� �&�H2  
(43-46 �������� �&�H�� ������-33 �������� �G2 (1,9-2,3 �������� �l�†�c�b�g�f�Z�]�Z�g�� �m�]�e�_�\�h�^�h�j�h�^�e�Z�j�� 
(2,2-3,7 ������ �\�Z�� �l�†�c�b�g�]�Z�g�� �m�]�e�_�\�h�^�h�j�h�^�e�Z�j�� ������-22 �������� �,���h�q�g�b�g�]�� �l�_�j�f�b�d-
�h�d�k�b�^�e�Z�g�b�r�b�� �i�Z�j�q�Z�e�Z�g�b�r�� �f�Z���k�m�e�h�l�e�Z�j�b�g�b�g�]�� �q�b���b�r�b�� �b�k�k�b���e�b�d��
�l�Z�t�k�b�j�b�g�b�g�]�� ���Z�j�h�j�Z�l�b�� �\�Z�� �^�Z�\�h�f�b�c�e�b�]�b�]�Z�� �[�h���e�b������ ���Z�j�Z���Z�c�� �^�Z�j�Z�o�l�b�� �m�q�m�g��
�†�j�l�Z�q�Z�� ����-35 ���� �d�†�f�b�j���� ����-������ ���� �k�m�x���� �^�b�k�l�b�e�e�Z�l�� �\�Z�� ����-20 % �]�Z�a�k�b�f�h�g��
�f�h�^�^�Z�e�Z�j�����h�k�b�e���[�†�e�Z�^�b�� 

�R�m�g�^�Z�c�� ���b�e�b�[���� �z���h�q�g�b�g�]�� �l�_�j�f�h-�h�d�k�b�^�e�h�\�q�b�� �i�Z�j�q�Z�e�Z�g�b�r�� �`�Z�j�Z�z�g�b��
�b�d�d�b���[�h�k���b�q�^�Z���^�Z�\�h�f���w�l�Z�^�b�����[�b�j�b�g�q�b���[�h�k���b�q���������� �h�K���]�Z�q�Z���[�†�e�]�Z�g�����Z�j�h�j�Z�l����
�w�g�^�h�l�_�j�f�b�d���� �b�d�d�b�g�q�b�� �[�h�k���b�q�� �������� �h�K�� �^�Z�g�� �x���h�j�b�� �[�†�e�]�Z�g�� ���Z�j�h�j�Z�l����
�w�d�a�h�l�_�j�f�b�d�^�b�j���B�d�d�b�g�q�b�� �[�h�k���b�q���� �†�a �g�Z�\�[�Z�l�b�^�Z���� �b�d�d�b�� �^�Z�\�j�]�Z�� �[�†�e�b�g�Z�^�b����
�z���h�q�g�b�g�]�� �l�_�j�f�b�d�� �i�Z�j�q�Z�e�Z�g�b�r�b�� �i�Z�c�l�b�^�Z�� ���h�k�b�e�� �[�†�e�]�Z�g�� �]�Z�a�e�Z�j�g�b�g�]�� �z�g�b�r�b��
���z�g�b�r���Z�e�Z�g�]�Z�k�b�����\�Z�����h�k�b�e���[�†�e�]�Z�g���d�†�f�b�j�g�b�g�]���z�g�b�r�b�� 

���Z�j�Z���Z�c �z���h�q�b�g�b�g�]�� ���Z�j�h�j�Z�l�b�� ���������h�K�� ���Z�j�h�j�Z�l�]�Z�� �_�l�]�Z�g�b�^�Z�� �z���h�q�g�b�g�]��
�z�g�b�r�� �k�Z�[�Z�[�b�g�b�� �\�Z�� ���m�j�m���� �^�b�k�l�b�e�e�Z�r�� �f�Z���k�m�e�h�l�e�Z�j�b �l�Z�j�d�b�[�b�g�b�� �l�Z���e�b�e��
���b�e�b�r �b�f�d�h�g�b�g�b�� �[�_�j�Z�^�b�� ����-�`�Z�^�\�Z�e������ ������ �h�K�� �]�Z�q�Z�� �[�†�e�]�Z�g�� ���Z�j�h�j�Z�l�^�Z����
�Z�`�j�Z�e�b�[�� �q�b���Z�z�l�]�Z�g�� �]�Z�a�k�b�f�h�g�� �f�Z���k�m�e�h�l�e�Z�j�g�b�g�]�� �l�Z�j�d�b�[�b�^�Z�� �z�g�b�r��
�`�Z�j�Z�z�g�b�g�b�� �n�e�_�]�f�Z�l�b�a�Z�p�b�y�� ���b�e�m�\�q�b�� �&�H2 �m�k�l�m�g�e�b�d�� ���b�e�Z�^�b���� �;�m�� ���Z�j�h�j�Z�l��
�h�r�b�[�� �d�_�l�]�Z�g�^�Z���� �z�g�m�\�q�Z�g�� �]�Z�a�e�Z�j�� �m�k�l�m�g�e�b�d�� ���b�e�Z�^�b���� �m�]�e�_�\�h�^�h�j�h�^�e�Z�j��
�Z�j�Z�e�Z�r�f�Z�k�b���� �G2 �\�Z�� �&�H���� �]�Z�a�� �n�Z�a�Z�k�b�^�Z�� �f�Z�\�`�m�^�e�b�]�b�� �z�g�b�r�� �`�Z�j�Z�z�g�b�g�b��
�l�Z�t�f�b�g�e�Z�c�^�b�� 

1-�`�Z�^�\�Z�e 
 

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

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

���Z�j�h�j�Z�l����0�K 
150-200 200-280 280-380 380-500 600-700 700-900 

�D�†�f�b�j���l�Z�j�d�b�[�b�^�Z�]�b���m�]�e�_�j�h�^��
�f�b���^�h�j�b������ 60 68 18 84 84 91 

�=�Z�a���f�b���^�h�j�b�������Z�`�f���� 
�&�H2 
�&�H 
�G2 

�M�]�e�_�\�h�^�h�j�h�^�e�Z�j 

 
68 

30,5 
0 
2 

 
66,5 
30 
0,3 
3,3 

 
35,5 
20,5 
5,5 

36,5 

 
31,5 
12,3 
7,5 

48,7 

 
12,2 
24,5 
42,7 
20,4 

 
0,4 
9,6 

80,7 
8,7 

�=�Z�a�g�b�g�]���b�k�k�b���e�b�d�����b�c�f�Z�l�b����
�d�@���f3 4,61 5,07 16,42 20,03 15,21 13,24 



93 

ILMIY-TADQIQOT VA ISHLAR  
 

 

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

1. 200-280 �h�K�����Z�j�h�j�Z�l�^�Z���p�_�e�e�x�e�h�a�Z���^�_�]�b�^�j�h�p�_�e�e�x�e�h�a�Z�]�Z���Z�c�e�Z�g�Z�^�b����
�d�_�c�b�g���d�†�f�b�j�����&�H2�����&�H���\�Z���G2�H���]�Z���Z�c�e�Z�g�Z�^�b�� 

2. 280-340 �h�K�� �]�Z�q�Z�� �[�†�e�]�Z�g�� ���Z�j�h�j�Z�l�� �h�j�Z�e�b���b�^�Z�� �p�_�e�e�x�e�h�a�Z��
���Z�l�j�h�g�e�Z�j�]�Z���� �Z�k�h�k�Z�g�� �e�_�\�h�]�e�x�d�h�a�Z�]�Z�� �Z�c�e�Z�g�Z�^�b���� �[�m�� �]�Z�a�� �n�Z�a�Z�e�b�� �z�g�b�r�� �m�q�m�g��
�f�Z���k�m�e�h�l�� �\�Z�� �z���b�e���b�� ���b�k�h�[�e�Z�g�Z�^�b���� �� �;�b�j�b�g�q�b�� �f�_�o�Z�g�b�a�f�� �l�h�f�h�g�b�^�Z�g��
�q�b���Z�j�b�e�]�Z�g���]�Z�a�e�Z�j���Z�k�h�k�Z�g���z�g�f�Z�c�^�b���\�Z�����h�k�b�e���[�†�e�]�Z�g���d�†�f�b�j���n�Z���Z�l���z�g�b�r�g�b��
�z�g�b�r�� �f�_�o�Z�g�b�a�f�b�� �[�b�e�Z�g�� ���†�e�e�Z�[-���m�\�\�Z�l�e�Z�r�b�� �f�m�f�d�b�g���� �P�_�e�e�x�e�h�a�Z��
�i�b�j�h�e�b�a�b�^�Z���b�d�d�b�l�Z���j�Z���h�[�Z�l�^�h�r���f�_�o�Z�g�b�a�f���i�Z�c�^�h���[�†�e�b�r�b���z���h�q�g�b���z�g���b�g�^�Z�g��
���b�f�h�y ���b�e�b�r���m�q�m�g���`�m�^�Z���f�m���b�f�^�b�j�� 

�,���h�q�g�b�g�]�� �Z�e�h���b�^�Z�� �l�Z�j�d�b�[�b�c�� ���b�k�f�e�Z�j�b�g�b�g�]�� ���p�_�e�e�x�e�h�a�Z���� �e�b�]�g�b�g�� �\�Z��
�]�_�f�b�p�_�e�e�x�e�h�a�Z�����l�_�j�f�Z�e���i�Z�j�q�Z�e�Z�g�b�r�b�g�b���l�Z���e�b�e�����b�e�b�r���r�m�g�b���d�†�j�k�Z�l�^�b�d�b����
�Z�k�h�k�b�c�� �^�b�k�l�b�e�e�Z�r�� �f�Z���k�m�e�h�l�e�Z�j�b��- �d�†�f�b�j���� �k�m�\�e�b�� �^�b�k�l�b�e�e�Z�l���� ���Z�l�j�h�g�� �\�Z��
�]�Z�a�k�b�f�h�g���f�Z���k�m�e�h�l�e�Z�j��- �z���h�q�g�b�g�]���[�Z�j�q�Z���Z�k�h�k�b�c���d�h�f�i�h�g�_�g�l�e�Z�j�b�^�Z�g�����h�k�b�e��
�[�†�e�Z�^�b�����R�m���[�b�e�Z�g���[�b�j�]�Z�����d�†�f�b�j���\�Z�����Z�l�j�h�g�]�Z���†�o�r�Z�r���f�h�^�^�Z�e�Z�j���e�b�]�g�b�g�^�Z�g��
�w�g�]�� �d�†�i�� �f�b���^�h�j�^�Z�� �\�Z�� �p�_�e�e�x�e�h�a�Z�^�Z�g�� �[�b�j�h�a�� �d�b�q�b�d�j�h���� �f�b���^�h�j�^�Z�� ���h�k�b�e��
�[�†�e�Z�^�b������-�`�Z�^�\�Z�e���� 

2-�`�Z�^�\�Z�e 
 

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

 

���m�j�m�����^�b�k�l�b�e�e�Z�r��
�f�Z���k�m�e�h�l�e�Z�j�b �,���h�q �P�_�e�e�x�e�h�a�Z �E�b�]�g�b�g 

���Z�l�l�b�������\�Z�a�g�� 
�[�†�c�b�q�Z���������� 

�d�†�f�b�j 
37,81 34,86 50,64 

�K�m�x���e�b�d�����\�Z�a�g�� 
�[�†�c�b�q�Z���������� 

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

�Z�p�_�l�h�g 

 
 

3,19 
0,96 
8,08 
0,2 

 
 

2,79 
- 

6,28 
0,13 

 
 

1,09 
0,9 

13,0 
0,19 

�=�Z�a�k�b�f�h�g�������Z�`�f�� 
�[�†�c�b�q�Z���������� 

�&�H2 
�&�H 
�&�G4 

�M�]�e�_�\�h�^�h�j�h�^�e�Z�j 

 
 

56,5 
32,55 
9,23 
1,72 

 
 

62,9 
32,42 
3,12 
1,5 

 
 

69,6 
50,9 
37,5 
2,0 

 

�R�m�g�^�Z�c�� ���b�e�b�[���� �z���h�q�g�b�g�]�� �z�g�b�r�b�^�Z�g�� �h�e�^�b�g�� ���Z�l�l�b���� �n�Z�a�Z�g�b�g�]��
�i�Z�j�q�Z�e�Z�g�b�r�b�� �\�Z�� �]�Z�a�e�Z�r�� �[�h�k���b�q�b�� �k�h�^�b�j�� �[�†�e�Z�^�b���� �,�g�b�r�� �`�Z�j�Z�z�g�b�� �l�Z�r���b��
�z�g�b�r�� �f�Z�g�[�Z�b�� �l�h�f�h�g�b�^�Z�g�� �l�_�j�f�Z�e�� �i�Z�j�q�Z�e�Z�g�b�r�g�b�g�]�� �m�q�m�\�q�b�� �z�g�m�\�q�Z�g��
�f�Z���k�m�e�h�l�e�Z�j�b�g�b�� �z���b�r�� �g�Z�l�b�`�Z�k�b�^�Z�� �z�d�b�� �m�e�Z�j�� �†�a-�†�a�b�^�Z�g�� �Z�e�Z�g�]�Z�e�Z�g�]�Z�g�^�Z��
�[�h�r�e�Z�g�Z�^�b�����,�g�b�r���`�Z�j�Z�z�g�b����-�j�Z�k�f�^�Z�]�b���^�b�Z�]�j�Z�f�f�Z���[�b�e�Z�g���l�Z�k�\�b�j�e�Z�g�]�Z�g�� 

- �j�_�Z�d�p�b�y�k�b�a�� �a�h�g�Z���± ���Z�l�l�b���� �n�Z�a�Z�g�b�� �b�k�b�l�b�r�� �a�h�g�Z�k�b���� �[�m�� �a�h�g�Z�g�b�g�]��
���Z�e�b�g�e�b�]�b�����b�k�k�b���e�b�d���Z�e�f�Z�r�b�g�m�\�b���r�Z�j�h�b�l�e�Z�j�b�]�Z�����Z�j�Z�[������-�����f�f�� 
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�f�m�Z�f�f�h�e�Z�j�b�����z���h�q���d�h�f�i�h�g�_�g�l�e�Z�j�b���\�Z���k�b�g�l�_�l�b�d���i�h�e�b�f�_�j�e�Z�j�g�b�g�]���b�k�k�b���e�b�d��
�†�a�]�Z�j�b�r�b�� ���h�g�m�g�e�Z�j�b���� �m�e�Z�j�g�b�g�]�� �i�b�j�h�e�b�a�� �g�Z�l�b�`�Z�k�b�^�Z�� ���h�k�b�e�� �[�†�e�Z�^�b�]�Z�g��
�f�Z���k�m�e�h�l�e�Z�j�g�b�g�]�� �z�g�m�\�q�Z�g�e�b�]�b���� �z�g���b�g�]�Z�� ���Z�j�r�b�� �\�h�k�b�l�Z�e�Z�j�� �z���h�q�� �\�Z��
�[�b�j�b�d�l�b�j�m�\�q�b�� �f�h�^�^�Z�e�Z�j�� �[�b�e�Z�g�� �d�b�f�z�\�b�c�� �†�a�Z�j�h�� �l�Z�t�k�b�j�b�� �\�Z�� �l�_�o�g�h�e�h�]�b�d��
�r�Z�j�h�b�l�e�Z�j���� �i�e�b�l�Z�e�Z�j�� �b�r�e�Z�[�� �q�b���Z�j�b�r�� �l�Z�d�h�f�b�e�e�Z�r�l�b�j�b�r�� �a�Z�j�m�j�b�y�l�b��
�[�h�j�e�b�]�b�� �†�j�]�Z�g�b�e�^�b���� �O�h�j�b�`�b�c�� �^�Z�\�e�Z�l�e�Z�j�^�Z�� �\�Z�� �f�Z�f�e�Z�d�Z�l�b�f�b�a�^�Z�� �Z�f�Z�e�]�Z��
�h�r�b�j�b�e�]�Z�g�� �l�Z�^���b���h�l�e�Z�j�g�b�g�]�� �Z�d�k�Z�j�b�y�l�b�� �b�g�l�_�]�j�Z�e�� �z�g�^�Z�r�m�\�^�Z�g��
�n�h�c�^�Z�e�Z�g�f�Z�]�Z�g�e�Z�j���� �Z�f�f�h�� �f�h�k�� �d�_�e�Z�^�b�]�Z�g�� �h�e�h�\�[�Z�j�^�h�r�� �\�h�k�b�l�Z�g�b�� �l�h�i�b�[����
�f�m�Z�f�f�h�g�b�� ���Z�e�� ���b�e�b�r�]�Z�� ���Z�j�Z�d�Z�l�� ���b�e�]�Z�g�e�Z�j���� �g�Z�l�b�`�Z�^�Z�� �z���h�q�� �Z�k�h�k�b�^�Z�]�b��
���m�j�b�e�b�r �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�g�]���n�b�a�b�d���\�Z���f�_�o�Z�g�b�d���o�m�k�m�k�b�y�l�e�Z�j�b���i�Z�k�Z�c�]�Z�g�����,����
�z�g�m�\�q�Z�g�e�b�d�� �]�m�j�m���b�� �†�l�d�Z�a�b�e�b�r�]�Z�� �w�j�b�r�b�e�]�Z�g���� �B�r�e�Z�[�� �q�b���Z�j�m�\�q�b�� �d�h�j�o�h�g�Z��
�[�Z�a�Z�k�b�^�Z�� �f�Z���Z�e�e�b�c�� �o�h�f�Z�r�z�� �f�Z�g�[�Z�e�Z�j�b�]�Z�� �Z�k�h�k�e�Z�g�]�Z�g�� �h�e�h�\�[�Z�j�^�h�r��
���m�j�b�e�b�r �f�Z�l�_�j�b�Z�e�e�Z�j�b�g�b�� �b�r�e�Z�[�� �q�b���Z�j�b�r�� �b�f�d�h�g�b�y�l�b�� �l�†���j�b�k�b�^�Z�� �o�m�e�h�k�Z��
�q�b���Z�j�b�e�]�Z�g���� �;�m�g�b�g�]�� �m�q�m�g�� �z���h�q�� �o�h�f�Z�r�z�k�b�g�b�� �f�Z���Z�e�e�b�c�� �o�h�f�Z�r�z��
�f�Z�g�[�Z�e�Z�j�b�^�Z�g�� �l�Z�g�e�Z�r���� �x���h�j�b�� �k�b�n�Z�l�e�b�� �,���I�� �h�e�b�r�� �m�q�m�g�� ���b�i�b���e�Z�j�g�b�g�]��
�a�Z�j�j�Z�q�Z���d�Z�l�l�Z�e�b�]�b���[�†�c�b�q�Z���h�i�l�b�f�Z�e���l�Z���k�b�f�h�l�b�g�b���†�j�g�Z�l�b�r�����z�g���b�g�^�Z�g�����b�f�h�y��
���b�e�b�r �\�Z�� �o�Z�\�n�k�b�a�e�b�d�g�b�g�]�� �a�Z�j�m�j�� �^�Z�j�Z�`�Z�k�b�g�b�� �l�Z�t�f�b�g�e�Z�c�^�b�]�Z�g�� �f�Z���Z�e�e�b�c��
�o�h�f�Z�r�z�� �f�Z�g�[�Z�e�Z�j�b�^�Z�g�� �f�Z�\�`�m�^�� �[�†�e�]�Z�g�� �h�e�h�\�[�Z�j�^�h�r�� �\�h�k�b�l�Z�e�Z�j�� �\�Z��
�l�†�e�^�b�j�m�\�q�b���f�h�^�^�Z�e�Z�j�b�g�b���l�Z�g�e�Z�r�����z�g���b�g�]�Z���q�b�^�Z�f�e�b���,���I���b�r�e�Z�[���q�b���Z�j�b�r 
�m�q�m�g�� �l�Z�j�d�b�[�g�b�g�]�� �h�i�l�b�f�Z�e�� �l�Z�j�d�b�[�b�� �\�Z�� �n�h�j�f�m�e�Z�k�b�g�b�� �b�r�e�Z�[�� �q�b���b�r�� �l�Z�e�Z�[��
�w�l�b�e�Z�^�b���� �:�c�g�b�� �i�Z�c�l�^�Z�� �^�Z�\�e�Z�l�b�f�b�a�^�Z�� �n�Z�h�e�b�y�l�� �d�†�j�k�Z�l�Z�z�l�]�Z�g�� �z���h�q��
�Z�k�h�k�b�^�Z�]�b�� �i�e�b�l�Z�e�Z�j�� �b�r�e�Z�[�� �q�b���Z�j�Z�^�b�]�Z�g�� �d�h�j�o�h�g�Z�e�Z�j�� �[�Z�a�Z�k�b�^�Z�� �z���h�q��
�Z�k�h�k�b�^�Z�]�b�� �h�e�h�\�[�Z�j�^�h�r�� �l�Z�j�d�b�[�e�b�� �i�e�b�l�Z�e�Z�j�� �b�r�e�Z�[�� �q�b���b�r�� �k�Z�g�h�Z�l��
�l�_�o�g�h�e�h�]�b�y�k�b�g�b���l�Z�d�h�f�b�e�e�Z�r�l�b�j�b�r���a�Z�j�m�j�b�y�l�b���[�h�j�e�b�]�b���Z�g�b���e�Z�g�^�b�� 

 

�N�H�C�>�:�E�:�G�B�E�=�:�G���:�>�:�;�B�,�L�E�:�J�� 
 

1. �:���K���������������� �K�K�K�J���� �F�D�B�� �<�� ������ �M�� ������������ �K�i�h�k�h�[�� �b�a�]�h�l�h�\�e�_�g�b�y��
�l�j�m�^�g�h�\�h�k�i�e�Z�f�_�g�y�x�s�b�o�k�y�� �^�j�_�\�_�k�g�h�k�l�j�m�`�_�q�g�u�o�� �i�e�b�l�� �>�L�_�d�k�l�@�� ���� �B���=����
�D�h�j�q�Z�]�h���� �:���:���� �E�_�h�g�h�\�b�q���� �=���:���� �I�Z�g�x�d�h�\�Z�����±�‹�� �������������������� -�������� �a�Z�y�\�e����
���������������������h�i�m�[�e�������������������������;�x�e�����‹�������� 

2. �:���K���� �������������� �K�K�K�J���� �F�D�B�� �'�� ������ �K�� ������������ �K�i�h�k�h�[�� �b�a�]�h�l�h�\�e�_�g�b�y��
�h�]�g�_�a�Z�s�b�s�_�g�g�h�]�h�� �\�h�e�h�d�g�b�k�l�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� �>�L�_�d�k�l�@�� ���� �:���:���� �E�_�h�g�h�\�b�q���� 
�G���Y���� �K�h�e�_�q�g�b�d���� �:���K���� �O�e�Z�f�_�g�d�h�� �b�� �^�j�����±�‹�� �������������������� -�������� �a�Z�y�\�e���� ��������������������
�h�i�m�[�e�������������������������;�x�e�����‹�������� 

3. �E�_�h�g�h�\�b�q�����:���:�����M�g�b�\�_�j�k�Z�e�v�g�u�c���Z�g�l�b�i�b�j�_�g���Z�f�b�^�h�n�h�k�n�Z�l���D�F�������:���:����
�E�_�h�g�h�\�b�q�����:���<���R�_�e�h�m�f�h�\���������O�b�f�����i�j�h�f�k�l�v����-2006-�L�������������‹�����������±�K�����������±05. 

4. �R�_�e�h�m�f�h�\�� �: .�<. �L�_�j�f�h�^�b�g�Z�f�b�q�_�k�d�b�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �i�j�h�p�_�k�k�Z��
�k�b�g�l�_�a�Z�� �Z�f�b�^�h�n�h�k�n�Z�l�Z�� �D�F�� �>�L�_�d�k�l�@�� ���� �:.�<. �R�_�e�h�m�f�h�\���� �:���:�� �E�_�h�g�h�\�b�q�� ������
�>�j�_�\�_�k�g�u�_�� �i�e�b�l�u���� �l�_�h�j�b�y�� �b�� �i�j�Z�d�l�b�d�Z�� ���� �i�h�^�� �j�_�^���� �:���:�� �E�_�h�g�h�\�b�q�Z���� ����-�y��
�F�_�`�^�m�g�Z�j���� �g�Z�m�q��-�i�j�Z�d�l���� �d�h�g�n������ �����±���� �f�Z�j�l�Z�� ���������� �]�����± �K�I�[������ �B�a�^-�\�h��
�I�h�e�b�l�_�o�g�����m�g-�l�Z�����������������±�K���������±2. 347 
5���� �D�b�k�_�e�_�\�Z�� �H���:���� �I�j�h�]�g�h�a�b�j�h�\�Z�g�b�_�� �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b�� �^�j�_�\�_�k�g�h-
�k�l�j�m�`�_�q�g�u�o�� �b�� �^�j�_�\�_�k�g�h�\�h�e�h�d�g�b�k�l�u�o�� �d�h�f�i�h�a�b�l�h�\�� �\�� �k�l�j�h�b�l�_�e�v�g�u�o��
�b�a�^�_�e�b�y�o�����^�b�k�k�����d���l���g. �����H�����:�����D�b�k�_�e�_�\�Z����- �<�h�j�h�g�_�`�����<�h�=�L�M�����������������± ���������k��  
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�M�>�D�������������� 
 

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

�P�?�E�E�X�E�H�A�G�U�O���D�H�F�I�H�A�B�L�G�U�O���F�:�L�?�J�B�:�E�H�< 
 

�X�e�^�Z�r�_�\���R�� �d���n���^�����^�h�p�_�g�l��  �F�Z�^�`�b�^�h�\ �B���M�� �^���l���g�������i�j�h�n�_�k�k�h�j, 
�B�g�h�f�h�\ �>���H��  �8�a�[�_�d�b�k�l�h�g���J�_�k�i�m�[�e�b�d�Z�k�b���N�Z�g�e�Z�j���:�d�Z�^�_�f�b�y�k�b 

�I�h�e�b�f�_�j�e�Z�j���d�b�f�z�k�b���\�Z���n�b�a�b�d�Z�k�b���b�g�k�l�b�l�m�l�b 
 

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

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �>�K�I���� �h�]�g�_�a�Z�s�b�l�Z���� �Z�g�l�b�i�b�j�_�g���� �i�h�`�Z�j�h�h�i�Z�k�l�g�h�k�l�v����
�D�F�P�����F�D�P 

�:�g�g�h�l�Z�p�b�y�� �M�r�[�m�� �f�Z�©�h�e�Z�^�Z�� �Z�a�h�l�� �\�Z�� �n�h�k�n�h�j�� �l�m�l�]�Z�g��
�Z�g�l�b�i�b�j�_�g�e�Z�j�g�b�z�¥�h�q�� �©�b�i�b�¥�b�� �k�l�j�m�d�l�m�j�Z�k�b�]�Z�� �b�f�f�h�[�b�e�b�a�Z�p�b�y�� �©�b�e�b�r��
�b�f�d�h�g�b�y�l�e�Z�j�b�g�b�� �Z�g�b�©�e�Z�r�� �\�Z�� �m�e�Z�j�� �Z�k�h�k�b�^�Z�� �©�b�c�b�g�� �z�g�m�\�q�Z�g�� �z�¥�h�q-�i�Z�c�j�Z�o�Z�e�b��
�i�e�b�l�Z�e�Z�j�����,�I�I�����h�e�b�r���[�†�c�b�q�Z���w�d�k�i�_�j�b�f�_�g�l�Z�e���g�Z�l�b�`�Z�e�Z�j���d�_�e�l�b�j�b�e�]�Z�g�����¨�b�c�b�g��
�z�g�m�\�q�Z�g�� �i�h�e�b�f�_�j-�p�_�e�e�x�e�h�a�Z�� �d�h�f�i�h�a�b�p�b�y�e�Z�j�b�g�b�g�]�� �h�i�l�b�f�Z�e�� �l�Z�j�d�b�[�b��
�Z�g�b�©�e�Z�g�^�b���\�Z���©�b�c�b�g���z�g�m�\�q�Z�g���,�I�I���b�r�e�Z�[���q�b�©�j�b�r���m�q�m�g���j�_�p�_�i�l�m�j�Z���y�j�Z�l�b�e�^�b�� 

�D�Z�e�b�l�� �k�†�a�e�Z�j�� �,�I�I���� �h�e�h�\�^�Z�g�� �³�b�f�h�y���� �Z�g�l�b�i�b�j�_�g���� �z�g�¥�b�g�� �o�Z�\�n�k�b�a����
�d�Z�j�[�h�d�k�b�f�_�l�b�e�p�_�e�e�x�e�h�a�Z�����D�F�P�������f�b�d�j�h�d�j�b�k�l�Z�e�e�b�d���p�_�e�e�x�e�h�a�Z�����F�D�P���� 

Annotation: This paper presents the results of experimental studies to 
determine the possibility of immobilizing nitrogen and phosphorus fire retardants into 
the structure of wood chips and producing flame-retardant particleboard based on 
them. Optimal compositions of flame-retardant polymer-cellulose composites have 
been determined and formulations for the production of flame-retardant particleboard 
have been developed. 
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�^�h�� �h�k�l�Z�l�h�q�g�h�c�� �\�e�Z�`�g�h�k�l�b�� ��-���� ���� �i�h�e�m�q�_�g�g�m�x�� �k�m�o�m�x�� �f�Z�k�k�m�� �i�h�^�\�_�j�]�Z�e�b��
�k�f�_�r�_�g�b�x�� �k�\�y�a�m�x�s�b�f�� �b�� �i�j�_�k�k�h�\�Z�e�b�� �g�Z�� �]�b�^�j�Z�\�e�b�q�_�k�d�h�f�� �i�j�_�k�k�_�� �i�j�b��
�l�_�f�i�_�j�Z�l�m�j�_�� ������-1800�K�� �\�� �l�_�q�_�g�b�_�� ������ �f�b�g���� �O�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �i�h�e�m�q�_�g�g�u�o��
�h�[�j�Z�a�p�h�\���>�K�I���i�h���i�h�d�Z�a�Z�l�_�e�y�f���i�h�`�Z�j�h�h�i�Z�k�g�h�k�l�b���b�k�k�e�_�^�h�\�Z�g�u���i�h���=�H�K�L�m��
12.1-0.44-�������� �<�� �l�Z�[�e�b�p�_�� ���� �i�j�b�\�_�^�_�g�u�� �i�h�d�Z�a�Z�l�_�e�b�� �]�h�j�x�q�_�k�l�b��
�i�j�h�f�u�r�e�_�g�g�u�o���� �h�i�u�l�g�u�o�� �h�[�j�Z�a�p�h�\�� �>�K�I�����h�[�j�Z�[�h�l�Z�g�g�u�o�� �Z�g�l�b�i�b�j�_�g�Z�f�b��
�j�Z�a�e�b�q�g�h�c���d�h�g�p�_�g�l�j�Z�p�b�b�� 
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�L�Z�[�e�b�p�Z������ 
 

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

 

�‹  
�D�h�g�p����

�Z�g�l�b�i�b-
�j�_�g�Z������ 

�F�Z�k�k�Z���h�[�j�Z�a�p�Z�����] 
�I�h�l�_�j�y��

�f�Z�k�k�u������ 

�L�_�f�i�_�j�Z�l�m�j�Z���h�l�o�h�^�y�s�b�o���]�Z�a�h�\����0�K 

�>�h���b�k�i �I�h�k�e�_���b�k�i �L1 

�f�b�g 
�L�����f�b�g �L�����f�b�g �L �����f�b�g �L�����f�b�g 

�I�j�h�f�u�r�e�_�g�g�u�c���h�[�j�Z�a�_�p���>�K�I 

1 0 112,5 4,6 96,0 260 700 750 - - 

�>�K�I���h�[�j�Z�[�h�l�Z�g�g�u�c���Z�g�l�b�i�b�j�_�g�h�f 

1 5 123 81,2 34 200 260 365 485 475 

2 8 116,5 81,5 30  244 240 236 238 

3 10 110,0 84,7 23 243 285 430 442 436 

4 14 117,3 95,0 19 260 365 200 485 475 

5 16 113,7 94,3 17 205 260 350 360 365 

6 18 119,0 102,7 14 167 169 166 166 166 

7 20 120,0 105,6 12 184 242 319 338 376 
 

�D�Z�d���\�b�^�g�h���b�a���l�Z�[�e�b�p�u�����i�h�l�_�j�y���f�Z�k�k�u���i�j�h�f�u�r�e�_�g�g�h�]�h���h�[�j�Z�a�p�Z���>�K�I��
�i�j�b���]�h�j�_�g�b�b���k�h�k�l�Z�\�e�y�e���������������A�Z���� �f�b�g�m�l�u���h�[�j�Z�a�p�u���i�h�e�g�h�k�l�v�x���k�]�h�j�_�e�b���\��
�h�]�g�_�g�g�h�c�� �l�j�m�[�_���� �b�� �l�_�f�i�_�j�Z�l�m�j�Z�� �h�l�o�h�^�y�s�b�o�� �]�Z�a�h�\�� �^�h�k�l�b�]�Z�e�Z��
�f�Z�d�k�b�f�Z�e�v�g�h�]�h�� �a�g�Z�q�_�g�b�y���� �M�\�_�e�b�q�_�g�b�_�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �Z�g�l�b�i�b�j�_�g�Z�� �h�l�� ���� ����
�^�h�������������i�j�b�\�h�^�b�e���m�f�_�g�v�r�_�g�b�x���i�h�l�_�j�b���f�Z�k�k�u���i�j�b���]�h�j�_�g�b�b���h�[�j�Z�a�p�h�\���^�h��������
���� �b�� �l�_�f�i�_�j�Z�l�m�j�Z�� �h�l�o�h�^�y�s�b�o�� �]�Z�a�h�\�� �k�g�b�`�Z�e�k�y�� �^�h�� ������0�K�� �a�Z�� ���� �f�b�g�m�l����
�B�a�\�_�k�l�g�h�� �q�l�h���� �^�h�[�Z�\�e�_�g�b�_�� �Z�g�l�b�i�b�j�_�g�Z�� �\�� �k�h�k�l�Z�\�� �^�j�_�\�_�k�g�h�c�� �f�Z�k�k�u��
�i�j�b�\�h�^�b�l�� �j�_�a�d�h�f�m�� �m�f�_�g�v�r�_�g�b�x�� �n�b�a�b�d�h-�f�_�o�Z�g�b�q�_�k�d�b�o�� �k�\�h�c�k�l�\�� �>�K�I���� �>�e�y��
�m�\�_�e�b�q�_�g�b�y�� �n�b�a�b�d�h-�f�_�o�Z�g�b�q�_�k�d�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �>�K�I�� �g�Z�f�b�� �i�j�h�\�_�^�_�g�u��
�b�k�k�e�_�^�h�\�Z�g�b�y�� �^�h�[�Z�\�e�_�g�b�y�� �\�� �k�h�k�l�Z�\�� �>�K�I �j�Z�k�l�\�h�j�Z��
�d�Z�j�[�h�d�k�b�f�_�l�b�e�p�_�e�e�x�e�h�a�u�� ���D�F�P���� �b�� �f�b�d�j�h�d�j�b�k�l�Z�e�e�b�q�_�k�d�h�c�� �p�_�e�e�x�e�h�a�u��
���F�D�P������ �d�h�l�h�j�u�_�� �h�^�g�h�\�j�_�f�_�g�g�h�� �a�Z�i�h�e�g�y�e�b�� �k�\�h�[�h�^�g�u�_�� �i�h�j�u�� 
�H�^�g�h�\�j�_�f�_�g�g�h���^�h�[�Z�\�e�_�g�b�_���\���d�h�f�i�h�a�b�p�b�x���j�Z�k�l�\�h�j�Z��Na-�D�F�P���k�i�h�k�h�[�k�l�\�m�_�l��
�i�h�\�u�r�_�g�b�x�� �j�Z�\�g�h�f�_�j�g�h�k�l�b�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �Z�g�l�b�i�b�j�_�g�Z�� �\�� �^�j�_�\�_�k�g�h�c��
�f�Z�k�k�_�� �b�� �i�h�\�u�r�_�g�b�x�� �_�]�h�� �l�_�j�f�b�q�_�k�d�h�c�� �m�k�l�h�c�q�b�\�h�k�l�b�� �>���@���� �Z�� �F�D�P��
�k�i�h�k�h�[�k�l�\�m�_�l�� �m�\�_�e�b�q�_�g�b�x�� �i�e�h�l�g�h�k�l�b�� �>�K�I�� �a�Z�� �k�q�_�l�� �a�Z�i�h�e�g�_�g�b�y�� �i�h�j��
�^�j�_�\�_�k�g�h�c���f�Z�k�k�u�����q�l�h���k�i�h�k�h�[�k�l�\�m�_�l���k�g�b�`�_�g�b�x���h�[�t�_�f�Z���d�b�k�e�h�j�h�^�Z���\���i�h�j�Z�o��
�>�K�I���� �=�h�j�x�q�_�k�l�v�� �i�h�e�m�q�_�g�g�u�o�� �h�[�j�Z�a�p�h�\�� �l�j�m�^�g�h�]�h�j�x�q�_�c�� �>�K�I��
�h�[�j�Z�[�h�l�Z�g�g�u�o�� ���� ���� �\�h�^�g�u�f�� �j�Z�k�l�\�h�j�h�f�� �D�F�P�� �k�� �^�h�[�Z�\�e�_�g�b�_�f�� �j�Z�a�e�b�q�g�u�o��
�d�h�e�b�q�_�k�l�\���F�D�P���i�j�b�\�_�^�_�g�u���\���l�Z�[�e�b�p�_������ 
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�G�Z�� �h�k�g�h�\�Z�g�b�b�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�c�� �j�_�p�_�i�l�m�j�u���� �i�h�e�m�q�_�g�u�� �h�[�j�Z�a�p�u�� �>�K�I����
�d�h�l�h�j�u�_���b�f�_�x�l���k�e�_�^�m�x�s�b�_���n�b�a�b�d�h-�f�_�o�Z�g�b�q�_�k�d�b�_���i�h�d�Z�a�Z�l�_�e�b���� 

- �i�e�h�l�g�h�k�l�v��������-���������d�]���f3; 
- �i�j�_�^�_�e���i�j�h�q�g�h�k�l�b���i�j�b���b�a�]�b�[�_����������-�����������F�I�Z�� 
- �i�j�h�q�g�h�k�l�v���g�Z���h�l�j�u�\���i�h�i�_�j�z�d���i�e�Z�k�l�b�g�u���± 0,35-�����������F�I�Z�� 
- �j�Z�a�[�m�o�Z�g�b�_���i�h���l�h�e�s�b�g�_���a�Z���������q�Z�k�Z��- 17,5-18,1 %.  
�F�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�_���h�[�j�Z�a�p�u���>�K�I���b�k�k�e�_�^�h�\�Z�e�b�k�v���\���k�h�h�l�\�_�l�k�l�\�b�b���k��

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

 

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

�������<�G�B�B�;�����L�_�o�g�h�e�h�]�b�y���p�_�e�e�x�e�h�a�g�h-�[�m�f�Z�`�g�h�]�h���i�j�h�b�a�\�h�^�k�l�\�Z�����L���������±
�K�I�[�������I�h�e�b�l�_�o�g�b�d�Z�������������������������k���� 

������ �K�Z�j�u�f�k�Z�d�h�\�� �:���:������ �C�m�e�^�h�r�h�\�� �R���:������ �M�k�f�Z�g�h�\�� �F���O������ �>�`�m�j�Z�_�\�� �K���F����
�G�Z�i�h�e�g�_�g�g�u�_�� �^�j�_�\�_�k�g�h�k�l�j�m�`�_�q�g�u�o�� �i�e�b�l�� �k�� �i�h�g�b�`�_�g�g�h�c�� �]�h�j�x�q�_�k�l�b�� ������
�@���I�h�`�Z�j�h�\�a�j�u�\�h�h�i�Z�k�g�h�k�l�v�����������������‹������-�K��������-42. 

������ �A�Z�\�j�Z�`�g�h�\�� �:���F������ �I�Z�g�h�\�� �<���I������ �?�e�o�h�\�Z�� �G���G���� �b�� �^�j���� �H�k�h�[�_�g�g�h�k�l�b��
�l�_�o�g�h�e�h�]�b�b�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �^�j�_�\�_�k�g�h�\�h�e�h�d�g�b�k�l�u�o�� �i�e�b�l�� �k�m�o�h�]�h��
�g�_�i�j�_�j�u�\�g�h�]�h�� �i�j�_�k�k�h�\�Z�g�b�y�� ������ �>�_�j�_�\�h�h�[�j�Z�[�Z�l�u�\�Z�x�s�Z�y�� �i�j�h�f-�k�l�v���� ������������
�‹������ �±�K����-6. 

�������E�_�h�g�h�\�b�q���:���:�����H�]�g�_�a�Z�s�b�l�Z���^�j�_�\�_�k�b�g�u���b���^�j�_�\�_�k�g�u�o���f�Z�l�_�j�b�Z�e�h�\����
�M�q�_�[�����i�h�k�h�[�b�_�����±�K�I�[�����E�L�:����������������-���������k�� 

�������?�j�f�Z�d�h�\���:���B�������A�Z�\�j�Z�`�g�h�\���:���F�������K�i�b�j�h�^�b�g�h�\���X���=�����b���^�j�����I�h�e�m�q�_�g�b�_��
�l�j�m�^�g�h�]�h�j�x�q�b�o�� �Z�l�f�h�k�n�_�j�h�k�l�h�c�d�b�o�� �^�j�_�\�_�k�g�u�o�� �i�e�b�l�� �g�Z�� �h�k�g�h�\�_��
�\�h�e�h�d�g�b�k�l�h�c�� �k�l�j�m�`�d�b�� ������ �>�_�j�_�\�h�h�[�j�Z�[�Z�l�u�\�Z�[�s�Z�y�� �i�j�h�f�u�r�e�_�g�g�h�k�l�v���� ������������
�‹������ �±�K��������-30. 

������ �D�h�d�r�Z�j�h�\�� �:���<���� �I�h�\�u�r�_�g�b�_�� �h�]�g�_�l�m�r�Z�s�_�c�� �k�i�h�k�h�[�g�h�k�l�b�� �i�_�g�u��
�g�b�a�d�h�c���d�j�Z�l�g�h�k�l�b���������<�_�k�l�g�b�d���<�h�j�h�g�_�`�k�d�h�]�h���b�g�k�l�b�l�m�l�Z���=�I�K���F�Q�K���J�h�k�k�b�b����-
�������������<�u�i�m�k�d���‹��������������-C.48-50. 
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�8�2�µ�.��641.84 
 

�6�,�/�,�.�$�7���0�$�7�(�5�,�$�/�/�$�5���$�6�2�6�,�'�$�*�,���;�2�1�$�/�$�5�$�5�2���<�2�1�*�µ�,�1��
�%�$�5�'�2�6�+���3�/�,�7�$�/�$�5�1�,���4�2�µ�/�/�$�*�$�1���+�2�/�'�$���%�,�1�2���9�$��

�,�1�6�+�2�2�7�/�$�5�1�,�1�*���<�2�1�*�µ�,�1���;�$�9�)�6�,�=�/�,�*�,�1�,���2�6�+�,�5�,�6�+�1�,��
TAKOMILLASHTIRISH  

 

Gulyamov Y.I.,  Hafizov F.O. t.f.f.d. (PhD), 
�2�Á�]�E�H�N�L�V�W�R�Q���5�H�V�S�X�E�O�L�N�D�V�L���)�D�Y�T�X�O�R�G�G�D���Y�D�]�L�\�D�W�Oar vazirligi Akademiyasi 

 

Annotatsiya: Ushbu maqolada, b�L�Q�R�O�D�U�G�D�� �\�R�Q�J�µ�L�Q�� �[�D�Y�I�V�L�]�O�L�J�L�� �W�D�O�D�E�O�D�U�L�Q�L�Q�J�� �R�V�K�L�E��
�E�R�U�D�\�R�W�J�D�Q���V�K�D�U�R�L�W�G�D���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L���L�Q�Q�R�Y�D�W�V�L�R�Q���T�X�U�L�O�L�V�K���P�D�W�H�U�L�D�O�O�D�U�L�Q�L���L�V�K�O�D�E���F�K�L�T�L�V�K�J�D��
�D�O�R�K�L�G�D�� �H�¶�W�L�E�R�U�� �T�D�U�D�W�L�O�P�R�T�G�D����Istiqbolli �\�R�µ�Q�D�O�L�V�K�O�D�U�G�D�Q�� �Eiri �± silikat komponentlari asosida 
���Y�H�U�P�L�N�X�O�L�W���� �G�R�O�R�P�L�W�� �Y�D�� �Y�R�O�O�D�V�W�R�Q�L�W���� �L�F�K�N�L�� �G�H�Y�R�U�� �S�O�L�W�D�O�D�U�L�Q�L�� �T�R�µ�O�O�D�V�K�G�L�U���� �%�X�� �P�L�Q�H�U�D�O�O�D�U�� �\�X�T�R�U�L��
�L�V�V�L�T�O�L�N�� �T�D�U�V�K�L�O�L�J�L���� �S�D�V�W�� �L�V�V�L�T�O�L�N�� �R�µ�W�N�D�]�X�Y�F�K�D�Q�O�L�J�L�� �Y�D�� �H�N�R�O�R�J�L�N�� �[�D�Y�I�V�L�]�O�L�J�L�� �E�L�O�D�Q�� �D�M�U�D�O�L�E�� �W�X�U�D�G�L����
�8�V�K�E�X�� �L�V�K�G�D�� �\�X�T�R�U�L�� �\�R�Q�J�µ�L�Q�J�D�� �F�K�L�G�D�P�O�L�O�L�N�N�D�� �H�J�D�� �N�R�µ�S�� �N�R�P�S�R�Q�H�Q�W�O�L�� �S�O�L�W�D�O�D�U�Q�L�� �\�D�U�D�W�L�V�K��
�L�P�N�R�Q�L�\�D�W�L�� �R�µ�U�J�D�Q�L�O�D�G�L���� �V�K�X�Q�L�Q�J�G�H�N���� �X�O�D�U�Q�L�Q�J�� �[�R�V�V�D�O�D�U�L�� �D�Q�¶�D�Q�D�Y�L�\�� �P�D�W�H�U�L�D�O�O�D�U��bilan 
taqqoslanadi. 

�.�D�O�L�W�� �V�R�Á�]�O�D�U: �\�R�Q�J�
�L�Q�J�D�� �F�K�L�G�D�P�O�L�O�L�N���� �E�R�Á�O�L�Q�P�D�O�D�U���� �Y�R�O�O�D�V�W�R�Q�L�W���� �G�R�O�R�P�L�W���� �T�X�U�L�O�L�V�K��
materiallari, issiql�L�N�N�D���F�K�L�G�D�P�O�L�O�L�N�����\�R�Q�J�Á�L�Q�J�D���F�K�L�G�D�P�O�L���P�D�W�H�U�L�D�O�O�D�U�� 

Annotation:  In this article, special attention is paid to the development of fire-
resistant innovative building materials in the context of increasing fire safety requirements 
in buildings. One of the promising directions is the use of interior wall slabs based on silicate 
components (vermiculite, dolomite, and wollastonite). These minerals are characterized by 
high thermal resistance, low thermal conductivity, and environmental safety. In this work, 
the possibility of creating multi-component slabs with high fire resistance is studied, and their 
properties are compared with traditional materials. 

Key words : fire resistance, sections, wollastonite, dolomite, building materials, heat 
resistance, fire-resistant materials. 

 

�+�D�U�� �\�L�O�L�� �W�X�U�D�U�� �M�R�\�� �Y�D�� �M�D�P�R�D�W�� �E�L�Q�R�O�D�U�L�G�D�� �\�R�Q�J�µ�L�Q�� �[�D�Y�I�V�L�]�O�L�J�L�Q�L�� �R�V�K�L�U�L�V�K�J�D��
�E�R�µ�O�J�D�Q�� �H�K�W�L�\�R�M�� �R�U�W�L�E�� �E�R�U�P�R�T�G�D���� �6�W�D�W�L�V�W�L�N�� �P�D�¶�O�X�P�R�W�O�D�U�J�D�� �N�R�µ�U�D���� �W�X�U�D�U�� �M�R�\��
�V�H�N�W�R�U�L�G�D�J�L���E�D�U�F�K�D���\�R�Q�J�µ�L�Q�O�D�U�Q�L�Q�J���W�D�[�P�L�Q�D�Q���������I�R�L�]�L���R�O�R�Y�Q�L�Q�J���E�L�Q�R�O�D�U���L�F�K�L�G�D���W�H�]��
tarqalishi bilan �E�R�J�µ�O�L�T���E�R�µ�O�L�E�����E�X���H�V�D���\�R�Q�X�Y�F�K�D�Q���\�R�N�L���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�J�L���S�D�V�W��
�E�R�µ�O�J�D�Q�� �T�X�U�L�O�L�V�K�� �P�D�W�H�U�L�D�O�O�D�U�L�Q�L�Q�J�� �T�R�µ�O�O�D�Q�L�O�L�V�K�L�� �E�L�O�D�Q�� �L�]�R�K�O�D�Q�D�G�L���� �6�K�X�� �V�D�E�D�E�O�L����
�\�R�Q�J�µ�L�Q�J�D���\�X�T�R�U�L���F�K�L�G�D�P�O�L�O�L�N�N�D���H�J�D���E�R�µ�O�J�D�Q���L�F�K�N�L���G�H�Y�R�U���N�R�Q�V�W�U�X�N�V�L�\�D�O�D�U�L�Q�L���L�V�K�O�D�E��
chiqish dolzarb vazifaga aylanmoqda, bunday konstruksiyalar nafaqat olov 
tarqalishining oldini oladi, balki xonalar orasidagi issiqlik uzatilishini ham 
kamaytiradi. 

Silikat materiallar �± vermikulit, dolomit va vollastonit �± �R�µ�]�L�Q�L�Q�J���\�R�Q�J�µ�L�Q�J�D��
chidamliligi, past zichligi va ekologik toz�D�O�L�J�L�� �E�L�O�D�Q�� �W�D�G�T�L�T�R�W�F�K�L�O�D�U�� �H�¶�W�L�E�R�U�L�Q�L��
tortmoqda. Zamonaviy texnologiyalar ushbu minerallar asosida kompozit 
�S�O�L�W�D�O�D�U�Q�L�� �\�D�U�D�W�L�V�K�� �L�P�N�R�Q�L�Q�L�� �E�H�U�D�G�L���� �E�X�� �H�V�D�� �\�X�T�R�U�L�� �\�R�Q�J�µ�L�Q�J�D�� �F�K�L�G�D�P�O�L�O�L�N��
darajasini (*EI 60�±���������� �W�D�¶�P�L�Q�O�D�V�K�� �E�L�O�D�Q�� �E�L�U�J�D�� �T�R�Q�L�T�D�U�O�L�� �I�L�]�L�N-mexanik 
xususiyatlarni saqlab qoladi. 

Silikat komponentlarini tanlash asoslari . 
�)�R�\�G�D�O�D�Q�L�O�D�\�R�W�J�D�Q���N�R�P�S�R�Q�H�Q�W�O�D�U�Q�L���W�D�Q�O�D�V�K���D�V�R�V�O�D�U�L�Q�L���N�R�µ�U�L�E���F�K�L�T�L�V�K���X�F�K�X�Q��

ularning termokimyoviy xossalarini tahlil qilamiz: 
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Vermikulit  (Mg ������-������Fe2+
������-������(AlSi 3O������) (OH)2��4H2O): taxminan ~ �������×�ƒ�& 

haroratda 20�±30 baravar  �N�H�Q�J�D�\�D�G�L�����Q�D�W�L�M�D�G�D���L�V�V�L�T�T�D���F�K�L�G�D�P�O�L���J�µ�R�Y�D�N���T�D�W�O�D�P��
hosil qiladi. 

Dolomit  (CaMg(CO3)2): 650�±�������×�ƒ�& haroratda parchalanadi va bu 
jarayonda issiqlik yutiladi hamda CO�• ajralib chiqadi ���� �E�X�� �H�V�D�� �\�R�Q�J�µ�L�Q��
�R�µ�F�K�R�J�µ�L�Q�L�Q�J���K�D�U�R�U�D�W�L�Q�L��pasaytiradi. 

Vollastonit  (CaSiO�Ž): ���������×�ƒ�& �J�D�F�K�D�� �E�R�µ�O�J�D�Q�� �K�D�U�R�U�D�W�G�D�� �E�D�U�T�D�U�R�U����
�L�V�V�L�T�O�L�N���R�µ�W�N�D�]�X�Y�F�K�D�Q�O�L�J�L���S�D�V�W (~0.2�±0.3 Vt/(m��K)) va yuqori mustahkamlikka 
ega. 

�0�D�]�N�X�U�� �P�D�W�H�U�L�D�O�O�D�U�� �P�D�¶�O�X�P�� �Q�L�V�E�D�W�G�D�� �D�U�D�O�D�V�K�W�L�U�L�O�J�D�Q�G�D�� �R�S�W�L�P�D�O�� �W�X�]�L�O�L�V�K�J�D��
�H�J�D�� �N�R�P�S�R�]�L�W�� �K�R�V�L�O�� �E�R�µ�O�D�G�L���� �P�X�V�W�D�K�N�D�P�� �U�D�P�N�D���� �L�V�V�L�T�T�D�� �F�K�L�G�D�P�O�L�� �J�µ�R�Y�D�N�O�L��
�N�L�U�L�W�P�D�O�D�U�� �E�L�O�D�Q�� �W�R�µ�O�G�L�U�L�O�J�D�Q�� �E�R�µ�O�L�E���� �E�X�� �L�V�V�L�T�O�L�N�� �Y�D�� �D�O�D�Q�J�D�Q�L�� �W�D�U�T�D�O�L�V�K�L�Q�L��
sekinlashtiradi. 

Tadqiqot metodikasi . 
�,�6�2�����������E�R�µ�\�L�F�K�D���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�N�Q�L���K�L�V�R�E�O�D�V�K���I�R�U�P�X�O�D�V�L 
�<�R�Q�J�µ�L�Q�J�D�� �F�K�L�G�D�P�O�L�O�L�N�Q�L�� �E�D�K�R�O�D�V�K�� �X�F�K�Xn �V�W�D�Q�G�D�U�W�� �K�D�U�R�U�D�W�� �H�J�U�L�� �F�K�L�]�L�J�µ�L 

�T�R�µ�O�O�D�Q�L�O�G�L�� 
T(t)=T0+345�„log10(8t+1) 

bu yerda: 
�x T(t) �²  �S�H�F�K���L�F�K�L�G�D�J�L���K�D�U�R�U�D�W�����ƒ�&�� 
�x T�‹ �²  �E�R�V�K�O�D�Q�J�µ�L�F�K���K�D�U�R�U�D�W��(�����×�ƒ�&); 
�x t �²  vaqt (daqiqalarda). 
�4�D�O�L�Q�O�L�J�L�� ������ �P�P�� �E�R�µ�O�J�D�Q�� �S�O�L�W�D�O�D�U ���������×�ƒ�&�� �J�D�F�K�D�� �E�R�µ�O�J�D�Q�� �K�D�U�R�U�D�W���W�D�¶�V�L�U�L�J�D��

duchor qilindi va qarama-�T�D�U�V�K�L�� �W�R�P�R�Q�Q�L�Q�J�� �K�D�U�R�U�D�W�L�� �R�µ�O�F�K�D�Q�G�L�����<�R�Q�J�µ�L�Q�J�D��
chidamlilik mezoni �± orqa (qarama-qarshi) tomonning harorati �������×�ƒ�&�� �G�D�Q��
oshmasligi. 

Eksperimental uskuna  
�������î�������î������ �P�P�� �R�µ�O�F�K�D�P�G�D�J�L�� �S�O�L�W�D�� �Q�D�P�X�Q�D�O�D�U�L�Q�L�Q�J�� �T�X�\�L�G�D�J�L�� �W�D�U�N�L�E�O�D�U�L��

tayyorlandi: 
 

Tarkib  Vermikulit  
(%) 

Dolomit  
(%) 

Vollastonit  
(%) 

�%�R�J�µ�O�R�Y�F�K�L 
(suyuq shisha, %)  

�‹��  40 20 30 10 

�‹��  30 40 20 10 

�‹��  25 25 40 10 
 

Sinovlar GOST 30247.1�±�������J�D���P�X�Y�R�I�L�T���Y�H�U�W�L�N�D�O���S�H�F�K�G�D���R�µ�W�N�D�]�L�O�G�L�� 
Sinov natijalari va muhokama . 
������ �G�D�T�L�T�D���G�D�Y�R�P�L�G�D���W�D�¶�V�L�U���T�L�O�J�D�Q�G�D�Q���V�R�µ�Q�J plitalarning orqa tomonidagi 

maksimal harorat �T�X�\�L�G�D�J�L�F�K�D���E�R�µ�O�G�L�� 
 

Tarkib  �7�H�P�S�H�U�D�W�X�U�D�����ƒ�& Olovbardoshlilik sinfi  
�‹��  157 EI 60 
�‹��  181 EI 45 
�‹��  132 EI 90 
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3-raqamli tarkib  �H�Q�J���\�D�[�V�K�L���Q�D�W�L�M�D�O�D�U�Q�L���N�R�µ�U�V�D�W�G�L�����F�K�X�Q�N�L���X�Q�G�D��vollastonit 
�\�X�T�R�U�L�� �P�L�T�G�R�U�G�D�� �E�R�µ�O�L�E����u barqaror kristall panjarasi va past issiqlik 
�R�µ�W�N�D�]�X�Y�F�K�D�Q�O�L�J�L bilan ajralib turadi. 

Texnik -iqtisodiy asoslash . 
Ishlab chiqarilayotgan plitalarning ���� �P�ð�� �R�µ�U�W�D�F�K�D�� �W�D�Q�Q�D�U�[�L�� �W�D�[�P�L�Q�D�Q�� 

�������� �P�L�Q�J�� �V�R�µ�P���P�ð �E�R�µ�O�L�E���� �X�Q�L�� �\�R�Q�P�D�\�G�L�J�D�Q�� �J�L�S�V�� �W�R�O�D�O�L�� �O�L�V�W�O�D�U�� �E�L�O�D�Q�� �W�D�T�T�R�V�Oash 
mumkin. Biroq u quyidagi ustunliklarga ega: 

�x �<�X�T�R�U�L���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�N (EI 90 gacha); 
�x Kamroq massa ���R�µ�U�W�D�F�K�D�������± �������N�J���P�ð�����D�Q�D�O�R�J�O�D�U�G�D���H�V�D�������±�������N�J���P�ð���� 
�x Qizdirilganda toksik moddalarning ajralmasligi. 
Xulosa . 
�2�µ�W�N�D�]�L�O�J�D�Q�� �W�D�G�T�L�T�R�W�O�D�U�� �Y�D�� �O�D�E�R�U�D�W�R�U�L�\�D�� �V�L�Q�R�Y�O�D�U�L�� �V�K�X�Q�L�� �N�R�µ�U�V�D�W�G�L�N�L����

vermikulit, dolomit va vollastonit asosidagi silikat plitalardan foydalangan holda 
�E�L�Q�R�O�D�U�Q�L�Q�J�� �\�R�Q�J�µ�L�Q�� �[�D�Y�I�V�L�]�O�L�J�L�Q�L�� �R�V�K�L�U�L�V�K�� �M�X�G�D�� �V�D�P�D�U�D�O�L hisoblanadi. Asosiy 
natijalar quyidagicha: 

1. Ishlab chiqilgan kompozit tarkiblar 20 mm qalinlikda *EI 90 
�G�D�U�D�M�D�V�L�J�D�F�K�D���E�R�µ�O�J�D�Q���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�N�Q�L �W�D�¶�P�L�Q�O�D�\�G�L�� 

2. �0�X�V�W�D�K�N�D�P�O�L�N���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�N���Q�L�V�E�D�W�L���E�R�µ�\�L�F�K�D���H�Q�J���P�D�T�E�X�O���W�D�U�N�L�E 
�± ������ ���� �Y�R�O�O�D�V�W�R�Q�L�W�O�L�� �Y�D�U�L�D�Q�W�� �E�R�µ�O�L�E���� �X�� �T�D�U�D�P�D-qarshi tomon haroratini �������� �ƒ�&��
gacha kamaytirish imkon beradi. 

3. �$�Q�¶�D�Q�D�Y�L�\�� �J�L�S�V�O�L�� �\�R�N�L�� �\�R�J�µ�R�F�K�� �W�R�O�D�O�L�� �S�O�L�W�D�O�D�U�G�D�Q�� �I�D�U�T�O�L�� �U�D�Y�L�V�K�G�D, silikatli 
materiallar qizdirilganda toksik moddalarni ajratmaydi, bu SanPiN 2.1.2.2645-
10 �W�D�O�D�E�O�D�U�L�J�D���W�R�µ�O�L�T���M�D�Y�R�E���E�H�U�D�G�L�� 

4. Iqtisodiy samaradorlik va ishlab chiqarish qulayligi bu yechimni 
qurilishda �R�P�P�D�Y�L�\���W�D�U�]�G�D���T�R�µ�O�O�D�V�K���X�F�K�X�Q���P�R�V���H�N�D�Q�O�L�J�L�Q�L���E�L�O�G�L�U�D�G�L. 

�$�P�D�O�L�\���T�R�µ�O�O�D�V�K 
Amaliyotga joriy etishning quyidagi sxemasi taklif etiladi: 
�x Plitalarni vibroquyish texnologiyasi asosida ishlab chiqarish���� �V�R�µ�Q�J�U�D����

180�±�������×�ƒ�&���K�D�U�R�U�D�W�G�D���N�R�Q�Y�H�N�V�L�R�Q���S�H�F�K�G�D���T�X�U�L�W�L�Vh; 
�x �3�O�L�W�D�O�D�U�Q�L�� �P�D�¶�P�X�U�L�\�� �E�L�Q�R�O�D�U���� �P�D�N�W�D�E�O�D�U���� �V�K�L�I�R�[�R�Q�D�O�D�U�� �Y�D�� �N�R�µ�S�� �T�D�Y�D�W�O�L��

�X�\�O�D�U�Q�L�Q�J���L�F�K�N�L���G�H�Y�R�U�O�D�U�L�G�D���T�R�µ�O�O�D�V�K; 
�x �9�H�U�P�L�N�X�O�L�W���Y�D���Y�R�O�O�D�V�W�R�Q�L�W�Q�L�Q�J���J�µ�R�Y�D�N�O�L���W�X�]�L�O�L�V�K�L tufayli plitalarni shovqinni 

izolyatsiya qiluvchi tizimlar bilan integratsiya qilish; 
�x �6�W�D�Q�G�D�U�W�� �R�µ�O�F�K�D�P�O�D�U�� �����������î�������î������ �P�P�� dan foydalanish orqali 

montajni soddalashtirish. 
 

Plitalarning fizik -mexanik xossalari  
 

�.�R�µ�U�V�D�W�N�L�F�K 1-tarkib  2-tarkib  3-tarkib  

�=�L�F�K�O�L�N�����N�J���P�ñ 950 980 910 

Egilishga qarshilik, MPa 3.5 3.1 3.8 

�,�V�V�L�T�O�L�N���R�µ�W�N�D�]�X�Y�F�K�D�Q�O�L�N���N�R�H�I�I�L�W�V�L�\�H�Q�W�L�����9�W�����P���.�� 0.31 0.34 0.28 
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*EI �± yevropa standartlari (masalan, EN 13501-������ �E�R�µ�\�L�F�K�D�� �T�X�U�L�O�L�V�K��
�N�R�Q�V�W�U�X�N�V�L�\�D�O�D�U�L�Q�L�Q�J���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�N���W�D�V�Q�L�I�L�J�D���W�H�J�L�V�K�O�L�� 

Batafsilroq tushuntirib beramiz: 
�x E (Entegrity)  �²  konstruksiyaning yaxlitligi: material yoki elementning 

olov va issiq gazlarning ichkariga kirishini oldini olish qobiliyati. 
�x I (Insulation)  �²  issiqlik izolyatsiyasi: elementning issiqlikning issiq 

�W�R�P�R�Q�G�D�Q���N�R�µ�W�D�U�L�O�L�V�K�L�Q�L���F�K�H�N�O�D�V�K���T�R�E�L�O�L�\�D�W�L�� 
Shunday qilib, EI 90 deganda, konstruksiya quyidagilarni kamida  

90 daqiqa  davomida saqlab turishini anglatadi: 
�x yaxlitlik (E), 
�x issiqlik izolyatsiyasi (I) 
�E�X���V�W�D�Q�G�D�U�W���\�R�Q�J�µ�L�Q���V�K�D�U�R�L�W�L�G�D���R�µ�O�F�K�D�Q�D�G�L�� 
�%�X���\�X�T�R�U�L���G�D�U�D�M�D�G�D�J�L���\�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�N���N�R�µ�U�V�D�W�N�L�F�K�L�G�L�U�����³EI 90 gacha 

�\�R�Q�J�µ�L�Q�J�D�� �F�K�L�G�D�P�O�L�O�L�N�Q�L�� �W�D�¶�P�L�Q�O�D�\�G�L�´�� �G�H�J�D�Q�� �L�I�Rda, kompozit materiallarning 
�R�O�R�Y�� �W�D�¶�V�L�U�L�G�D�� ������ �G�D�T�L�T�D�� �G�D�Y�R�P�L�G�D�� �K�L�P�R�\�D�� �[�X�V�X�V�L�\�D�W�O�D�U�L�Q�L�� �V�D�T�O�D�E�� �T�R�O�L�V�K�L�Q�L��
bildiradi. 

 

�$�'�$�%�,�<�2�7�/�$�5���5�2�µ�<�;�$�7�, 
 

1. GOST 30247.1�±94���� �4�X�U�L�O�L�V�K�� �N�R�Q�V�W�U�X�N�V�L�\�D�O�D�U�L���� �<�R�Q�J�µ�L�Q�J�D�� �F�K�L�G�D�P�O�L�O�L�N�Q�L��
sinash usullari. 

2. GOST 12.1.044�±89. Moddalar va mate�U�L�D�O�O�D�U�Q�L�Q�J�� �\�R�Q�J�µ�L�Q-portlovchi 
xavfi. �.�R�µ�U�V�D�W�N�L�F�K�O�D�U���Q�R�P�H�Q�N�O�D�W�X�U�D�V�L���Y�D���X�O�D�U�Q�L���D�Q�L�T�O�D�V�K���X�V�X�O�O�D�U�L�� 

3. �4�X�U�L�O�L�V�K�� �P�D�W�H�U�L�D�O�O�D�U�L�� �E�R�µ�\�L�F�K�D�� �T�R�µ�O�O�D�Q�P�D�� ���� �W�D�K�U�L�U�L�� �R�V�W�L�G�D�� �9���9���� �0�H�U�M�D�Q�R�Y����
�²  M.: Stroyizdat, 2020. 

4. ISO 834:2014�����<�R�Q�J�µ�L�Q�J�D���F�K�L�G�D�P�O�L�O�L�N���V�L�Q�R�Y�O�D�U�L���²  Qurilish elementlari. 
5. Kuznetsov V.P., Goldberg A.S. Qurilishda vermikulit. �²  M.: Nauka, 

2018. 
6. �6�L�O�D�Q�W�\�H�Y�� �9���,���� �6�L�O�L�N�D�W�O�L�� �E�R�J�µ�O�R�Y�F�K�L�O�D�U�� �D�V�R�V�L�G�D�J�L�� �N�R�P�S�R�]�L�W�O�D�U�����²  

Yekaterinburg: UrFU, 2021. 
7. �5�)�� �S�D�W�H�Q�W�L�� �‹������������������ �9�H�U�P�L�N�X�O�L�W�� �Y�D�� �Y�R�O�O�D�V�W�R�Q�L�W�� �D�V�R�V�L�G�D�J�L�� �\�R�Q�J�µ�L�Q�J�D��

chidamli qurilish materiali. 
  



108 

ILMIY-TADQIQOT VA ISHLAR 

 

 

UO‘K  677.05:628.511.1  
 

TRIKOTAJ TO‘QIMA ASOSIDA FILTRLOVCHI HIMOYA VOSITASINI YARATISH 
 

Djalilova M.S.,  Sadikova N.R. t.f.n. dotent,  Murodxo‘jayeva K.B. t.f.f.d. (PhD) 
Toshkent to‘qimachilik va yengil sanoat instituti 

Hafizov F.O. t.f.f.d. (PhD), 
Oʻzbekiston Respublikasi Favqulodda vaziyatlar vazirligi Akademiyasi 

 

Annotatsiya: Maqola to‘qimachilik sanoati korxonalari, xususan, paxta qayta ishlash 

sexlarining changli chiqindilari atmosfera havosi ifloslanishining dolzarb muammosiga 

bag‘ishlangan. Yugori korxonalarda mavjud havoni tozalash tizimlari samarali bo‘lsa-da, 

kichik sexlar uchun iqtisodiy jihatdan samarali emasligi ta'kidlanadi. 

Kalit so'zlar: atrof-muhitni muhofaza qilish, filtrlovchi material, trikotaj to‘qima, 

changni ushlash, ishlab chiqarish chiqindilari, paxta changi, trikotaj filtr. 

Annotation: This article addresses the pressing issue of atmospheric air pollution by 

dust emissions from textile industry enterprises, particularly from cotton processing 

workshops. It is noted that while existing air purification systems at large factories are 

effective, they are economically inefficient for small-scale productions. 

Key words: environmental protection, filter material, warp-knitted structure, dust 

collection, industrial emissions, cotton dust, knitted filter. 
 

Kirish. Respublikamizdagi mavjud korxona va tashkilotlar, faoliyat turiga 
ko‘ra ishlab chiqarish jarayonida turli gaz, chang, tutun va hokazo chiqindilarni 
ajratadilar. Ushbu ajralib chiqadigan chiqindi zarrachalari sexdagi havo bilan 
qo‘shilib, uni ifloslantiradi. 

Ifloslangan havo sexdagi ishchi va xizmatchilarni (ko‘rish, eshitish, nafas 
yo‘llari, ichki a’zolar) barcha a’zolariga salbiy ta’sir etadi. 

Korxonalarda ish jarayonida hosil bo‘ladigan turli chiqindi zarrachalaridan 
sexdagi havoni mo‘tadillashtirish maqsadida changlar maxsus kameralarga 
yig‘iladi yoki maxsus filtrlovchi vosita yordamida tozalanib, so‘ng atmosferaga 
chiqarib yuboriladi. 

Bugungi kunda to‘qimachilik va yengil sanoat korxonalari ish jarayonida 
hosil bo‘ladigan, ifloslangan havoni turli chiqindilardan to‘liq tozalash imkoni 
mavjud emas. Bu chiqindilarning ma’lum miqdori atmosferaga chiqib, uni 
ifloslantirmoqda. Atmosferani turli organik va noorganik chiqindilardan himoya 
qilish, tabiatning ekologik holatini himoya qilish demakdir. Ekologik holatini 
yaxshilash va uni turli ishlab chiqarish chiqindilaridan himoya qilish bugungi 
kunning dolzarb muammolaridan biridir. 

Tadqiqot metodologiyasi. Ilmiy izlanish yo‘nalishi korxonalarda ish 
jarayonida sodir bo‘ladigan turli chang, tutun va gazlardan atrof-muhitni himoya 
qilishdan iboratdir. Atrof muhitni oz bo‘lsada turli chiqindilardan himoya qilish 
imkoniyati yaratilganligi Respublikamiz ekologik holatini yaxshilash bilan 
birgalikda fuqarolarimiz salomatligini himoya qilish muammosi ham ijobiy 
yechim topadi. 

Ma’lumki, tolali materiallarni qayta ishlash jarayoni sex havosiga ko‘plab 
miqdorda chang zarrachalarining ajralib chiqishi bilan bog‘liq. Paxtani dastlabki 
ishlash, yigiruv, trikotaj, noto‘qima materiallar ishlab chiqarish va paxta titish 
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so‘rish quvuri 2 ning ichki qismiga mahsus qurilma 3 yordamida ma’lum 
burchak ostida zichlab joylashtiriladi. 

Filtrlovchi moslamaning afzalliklaridan biri shundaki, uni hoxlagan changli 
havoni so‘ruvchi quvurning hoxlagan uchastkasiga o‘rnatish imkoni bor, lekin 
uni ventilyatordan oldin o‘rnatilgani ma’qul, chunki u ventilyator ishini ham 
yengillashtiradi. 

Lastik asosidagi arqoq to‘qimali filtrlovchi trikotaj 4 da arqoq ipidan hosil 
qilingan uzaytirilgan protyajkalarning uzunligi va uning zichligi so‘rilayotgan 
havodagi chang zarrachalari miqdoriga bog‘liqdir. Havodagi chang 
konsentratsiyasi yuqori bo‘lsa, protyajkalarning uzunligi 150-200 mm qilib 
to‘qilgan arqoq  to‘qimasi qo‘llaniladi. 

Filtrlovchi uzaytirilgan protyajkali trikotaj kichik buramga  ega ipdan 
to‘qilganligi,  turli chang zarrachalari va chiqindi mayda tolalarni tutib qolish 
imkonini yaratadi. 

Filtrlovchi  trikotaj havoni so‘ruvchi quvur ichki qismiga zichroq joylashsa, 
havo chiqindilardan yaxshiroq tozalanadi. 

Changlangan havo zarrachalari quvur orqali tindirish bunkeriga 
ventilyator yordamida yo‘naltiriladi. Havo xarakat yo‘liga joylashtirilgan 
filtrlovchi vosita tukli protyajkalar yordamida chang va mayda tolalarni tutib 
qoladi. Filtrlovchi vositani yo‘naltiruvchi quvur oraliq qismiga ko‘p miqdorda, 
ketma-ket joylashganligi, barcha havoni o‘z oraliq qismidan o‘tishga majbur 
etadi. Bu esa havo tarkibiga birikkan turli chang va mayda tola zarrachalarini 
tutib qolish imkonini yaratadi. Natijada zarrachalardan tozalagan havo 
atmosferaga chiqarib yuboriladi. Ma’lum vaqtdan (4-8 soat) so‘ng changlangan 
filtrlovchi vosita maxsus kameralarda havo yordamida  tozalanib, ish holati 
qayta tiklanadi. Natijada filtrlovchi vositadan ishlab chiqarishda bir necha bor 
qayta foydalanish imkoni yaratiladi. 
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qurg‘oqchilik mavsumi kuzatilmaydi, shamollar muntazam asosan Shimoliy 
sharqdan, janubga qarab esib turadi, Janubiy Amerika, Markaziy Afrika, Sharqiy 
Osiyo, Markaziy Amerika, Sharqiy Afrika materiklariga xos iqlim sharoitlariga ega. 
Yer sharidagi eng nam va biologik xilma-xillikka boy ekosistemalardan biri bo‘lib, 
ular ekvator atrofida joylashgan va doimiy issiq hamda yog‘ingarchilikka boy iqlim 
sharoitida rivojlangan. Tropik o‘rmonlarga Sharqiy Malayziya, Filippin o‘rmonlari 
misol bo‘la oladi. Mazkur o‘rmonlardagi daraxtlar 50-75 metrgacha o‘sadi. Tropik 
o‘rmonlari qurg‘oqchilik kuzatilayotganligi bois qisqarib ketmoqda. 

Mo‘tadil iqlimi — yer sharining o‘rta geografik kengliklarida, ya’ni 30° va 60° 
shimoliy va janubiy kengliklar orasida joylashgan hududlarda shakllanadi. Bu iqlim 
turi o‘rtacha harorat, yog‘ingarchilik va shamol rejimi bilan tavsiflanadi. Yozda 
harorat +20°C dan yuqori, qishda harorat -5°C atrofida bo‘ladi. Yog‘ingarchilik 
miqdori o‘rtacha 700 mm, Yevropa, Osiyo, Avstraliya materiklariga xos iqlim 
sharoitlariga ega. Mo‘tadil iqlimdagi o‘rmonlarda bargli hamda igna bargli daraxtlar 
o‘sadi. Mo‘tadil mintaqa o‘rmonlari Sharqiy Xitoy va Shimoliy Amerikaning sharqiy 
qismi, Kavkaz, Himolay tog‘lari, Evropaning ko‘p qismi, Janubiy Avstraliya, 
Janubiy Amerikaning janubi hamda Rossiyaning Uzoq Sharqida eng boy va eng 
xarakterli hisoblanadi. Eman, kashtan, buk, zarang, grab, qayrag‘och, shumtol va 
jo‘ka — ushbu tabiiy hududning o‘simliklar dunyosidagi asosiy vakillardir.  

Subtropik iqlimi — Yer sharining 30° va 40° kengliklari orasida joylashgan 
hududlardagi iqlim turi bo‘lib, u mo‘tadil va tropik iqlimlar o‘rtasidagi o‘tkazgich 
zona sifatida xisoblanadi. Yozda harorat +20°C dan yuqori, qishda harorat -5°C 
atrofida bo‘ladi. Yog‘ingarchilik miqdori o‘rtacha 700 mm, Evropa, Osiyo, 
Avstraliya materiklariga xos iqlim sharoitlariga ega. Subtropik o‘rmon - 25° s 
oralig‘ida tropik, ekvatorial va subekvatorial mintaqalarida tarqalgan. Subtropik 
iqlimda Evkalift, Tsitrus, Kashtan, Palma, Zaytun daraxtlari o‘sadi.  

Polyar iqlimi — Yer sharidagi eng sovuq va qattiq iqlim turi bo‘lib, asosan 
Arktika va Antarktikada joylashgan. Shamol yo‘nalishlari sharqdan g‘arbga qarab 
esadi. Qishda harorat -40°C va undan past haroratda bo‘ladi. Yog‘ingarchilik 
miqdori o‘rtacha 250 mm, Antarktida va Arktikaga xos iqlim sharoitlariga ega. 
Polyar iqlim o‘rmonlarida sovuq iqlimga mos daraxtlar, ya’ni Archa, Tayga 
daraxtlari keng tarqalgan. 

Cho‘l iqlimi — Yer sharidagi eng quruq va qattiq iqlim turi bo‘lib, u kam 
yog‘ingarchilik, yuqori haroratlar va katta kunduz-tugun harorat farqi bilan 
xarakterlanadi. Shamol yo‘nalishi vaqti vaqti bilan sharqdan g‘arbga qarab esib 
turadi. Yozda harorat +40°C dan yuqori bo‘ladi. Yog‘ingarchilik miqdori o‘rtacha 
250 mm, Markaziy Amerika materiklariga xos iqlim sharoitlariga ega. Cho‘l iqlimi 
hududlarida Saksovul, Akasiya, Kaktus kabi daraxt va o‘simliklar keng tarqalgan. 
Ularning tana ildizlari qalin bo‘ladi. 

Bolat iqlimi — Yer sharidagi eng quruq va qattiq iqlim turi bo‘lib, u kam 
yog‘ingarchilik, yuqori haroratlar va katta kunduz-tugun harorat farqi bilan 
xarakterlanadi. Shamol yo‘nalishi vaqti vaqti bilan sharqdan g‘arbga qarab esib 
turadi. Yozda harorat +40°C dan yuqori bo‘ladi. Yog‘ingarchilik miqdori o‘rtacha 
250 mm, Markaziy Amerika materiklariga xos iqlim sharoitlariga ega. Bolat iqlim 
o‘rmon hududlarida Saksovul, Qizil va Oq Bodomlar, Palma kabi issiqga 
moslashgan daraxt va o‘simliklar unib o‘sadi. 
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JURNАLGА MАQOLАLАRNI TАQDIM ETISH TАLАBLАRI 

“Fаvquloddа vаziyatlаr vа yong‘in xаvfsizligi. Muаmmo 

vа Innovаsiyalаr” ilmiy-аmаliy elektron jurnаligа tаqdim etilаdigаn ilmiy 

mаqolаlаrgа qo‘yilаdigаn аsosiy tаlаblаr jаhon аndozаlаri hаmdа 

O‘zbekistondа аmаl qilаyotgаn ilmiy-tаdqiqot fаoliyati uchun ishlаb chiqilgаn 

аndozаlаr tаlаblаri аsosidа kelib chiqаdi.  

1. Muаllif (yoki muаlliflаr) tomonidаn tаqdim etilаyotgаn ilmiy mаqolа 

mаvzusi ilmiy jurnаlning ruknlаrigа mos kelishi shаrt. 

2. Mаqolа sаrlаvhаsidаn oldin UO‘K (УДК) qo‘yilаdi (https://teacode.com/online/udc/). 

3. Mаqolа xаlqаro аndozаlаr tаlаbi doirаsidаgi quyidаgi аniq bаndlаrgа 

egа bo‘lishi lozim: 

1. Mаqolа mаvzusi (Title) 

Mаqolа mаvzusi mаqolаning tаdqiqot yo‘nаlishini аniq ifodа etishi lozim. 

U o‘zbek, rus hаmdа ingliz tillаridа tаqdim etilishi kerаk. 

2. Mаqolа muаllifi to‘g‘risidа mа’lumot (Author information) 

Ushbu qismdа muаllifning ismi-shаrifi, ish joyi vа lаvozimi, ilmiy dаrаjаsi 

vа unvoni, elektron pochtа mаnzili vа muloqot telefonlаri kiritilаdi. 

3. Mаqolа аnnotаsiyaci (Annotation) 

Mаqolаlаrning аnnotаsiyasi 10-12 qаtordаn oshmаgаn holdа o‘zbek, 

rus vа ingliz tillаridа berilаdi.  

4. Kаlit so‘zlаr (Key words) 

Kаlit so‘zlаr mаqolа mаzmuni vа mаqsаdini eng qisqа mаzmundа ochib 

beruvchi kаlit so‘zlаr hisoblаnаdi. scholar.google.com yoki google.com qidiruv 

tizimidа mаqolа oson vа eng birinchi sаhifаlаrdа topilishi uchun tаyanch 

so‘zlаrning hаr biri аsosiy mаtn tаrkibidа o‘rtаchа 6-8 mаrtа tаkrorlаnishi 

tаvsiya etilаdi. 

5. Kirish (Introduction): Kirish qismidа аsosаn tаdqiqot muаmmosi, 

uning mаqsаd vа vаzifаlаri yoritilаdi. Mаzkur qism tаdqiqot mаvzusining 

tаnlаnish аsosi, uning dolzаrbligi vа ilmiy аhаmiyatini tushuntirib berаdi. 

6. Mаvzugа oid аdаbiyotlаrning tаhlili (Literature review) 

Mаvzugа oid аdаbiyotlаr tаhlili tаdqiq etilаyotgаn muаmmo yuzаsidаn 

muаllifning bilim vа tаsаvvurlаrgа egа ekаnini nаmoyon etuvchi qism 

https://teacode.com/online/udc
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�Q�Z�W�L�M�Z�O�Z�U�� �E�R�µ�\�L�F�K�Z�� �P�X�K�R�N�Z�P�Z�� �P�Z�T�R�O�Z�Q�L�Q�J�� �N�H�\�L�Q�J�L�� �T�L�V�P�L�Q�L�Q�J�� �Y�Z�]�L�I�Z�V�L��

�K�L�V�R�E�O�Z�Q�Z�G�L�� 

9. Xulos �Z v�Z t�Zklifl �Zr (Conclusion/Recommendations)  

T�Zdqiqotning m�Zqs�Zd, v�Zzif�Zl�Zrining �Zngl�Zshilg�Znligi h�Zmd�Z t�Zdqiqot 

s�Zvoll�Z�U�L�Q�L�Q�J�� �R�µ�]�� �M�Zvobini topg�Znligi, t�Zdqiqotning �Zsosiy n�Ztij�Zl�Zrig�Z 

v�Z t�Zdqiqotning umumiy j�Zr�Zyonig�Z umumiy xulos�Zl�Zr, shu bil�Zn birg�Z, t�Zklifl�Zr 
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v�Z �Zyni t�Zdqiqotd�Zn kelib chiqq�Zn hold�Z kel�Zj�Zk t�Z�G�T�L�T�R�W�L�V�K�L�� �\�R�µ�Q�Zlishl�Zri 

m�Zqol�Z xulos�Z v�Z t�Zklifl�Zri qismining �Zsosini t�Zshkil etishi lozim. 
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