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ɋɄɈɊɈɑȿɇɇə�ɌȺ�ɍɆɈȼɇȱ�ɉɈɁɇȺɄɂ 

Ⱥɐɉ�± Ⱥɧɚɥɨɝɨ-ɰɢɮɪɨɜɢɣ�ɩɟɪɟɬɜɨɪɸɜɚɱ 

ȻȼɌ�± Ȼɟɡɤɨɧɬɚɤɬɧɟ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ 

ȱɌ�± ȱɧɮɨɪɦɚɰɿɣɧɚ ɬɟɯɧɨɥɨɝɿɹ 

Ʉɋ�± Ʉɨɦɩ¶ɸɬɟɪɧɚ�ɫɢɫɬɟɦɚ 

ɄɎɋ�± Ʉɿɛɟɪ-ɮɿɡɢɱɧɚ�ɫɢɫɬɟɦɚ 

ɉɁ�± ɉɪɨɝɪɚɦɧɟ�ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɐȺɉ�± ɐɢɮɪɨ-ɚɧɚɥɨɝɨɜɢɣ�ɩɟɪɟɬɜɨɪɸɜɚɱ 

MQTT ± Message queuing telemetry transport 

RPi ± Raspbery Pi 
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ȼɋɌɍɉ 

Ɍɟɦɚ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L�� ɹɤɚ�ɜɤɥɸɱɚɽ�ɤɨɧɬɪɨɥɶ�

ɞɨɫɬɭɩɭ� ɤɨɪɢɫɬɭɜɚɱɿɜ� ɡɚ� ɩɨɤɚɡɚɦɢ� ʀɯ� ɬɟɦɩɟɪɚɬɭɪɢ�� ɽ� ɨɫɨɛɥɢɜɨ� ɚɤɬɭɚɥɶɧɨɸ�

ɫɶɨɝɨɞɧɿ��ɨɫɨɛɥɢɜɨ�ɜ�ɤɨɧɬɟɤɫɬɿ�ɛɨɪɨɬɶɛɢ�ɡ�ɩɚɧɞɟɦɿɽɸ�ɤɨɪɨɧɚɪɜɿɪɭɫɭ�&29,'-19. 

ɍ�ɰɶɨɦɭ�ɜɢɩɚɞɤɭ�� ɞɨ�ɩɪɢɫɬɪɨɸ�ɦɨɠɟ�ɛɭɬɢ�ɞɨɞɚɧɚ�5),'�ɦɿɬɤɚ�� ɹɤɭ� ɤɨɪɢɫɬɭɜɚɱ�

ɡɱɢɬɭɽ�� ɉɿɫɥɹ� ɡɱɢɬɭɜɚɧɧɹ� ɦɿɬɤɢ�� ɡɚɫɿɛ� ɚɜɬɨɦɚɬɢɱɧɨ� ɜɢɦɿɪɸɽ� ɬɟɦɩɟɪɚɬɭɪɭ�

ɤɨɪɢɫɬɭɜɚɱɚ� ɛɟɡ� ɤɨɧɬɚɤɬɭ�� əɤɳɨ� ɬɟɦɩɟɪɚɬɭɪɚ� ɩɟɪɟɜɢɳɭɽ� ɧɨɪɦɭ� �ɧɚɩɪɢɤɥɚɞ��

ɜɫɬɚɧɨɜɥɟɧɭ� ɦɟɞɢɱɧɢɦɢ� ɫɬɚɧɞɚɪɬɚɦɢ� ɞɥɹ� ɜɢɹɜɥɟɧɧɹ� ɩɿɞɨɡɪɢ� ɧɚ� ɡɚɪɚɠɟɧɧɹ�

COVID-����� ɬɨ� ɞɨɫɬɭɩ� ɤɨɪɢɫɬɭɜɚɱɭ� ɦɨɠɟ� ɛɭɬɢ� ɡɚɛɨɪɨɧɟɧɢɣ�� ɧɚɩɪɢɤɥɚɞ�� ɱɟɪɟɡ�

ɜɿɞɦɨɜɭ�ɜɿɞɤɪɢɬɬɹ�ɞɜɟɪɟɣ�ɚɛɨ�ɚɤɬɢɜɚɰɿɸ�ɚɭɞɿɨ-ɜɿɡɭɚɥɶɧɢɯ�ɫɢɝɧɚɥɿɜ� 

ȼɚɠɥɢɜɨɸ� ɮɭɧɤɰɿɽɸ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɽ� ɥɨɝɭɜɚɧɧɹ�� ɐɹ� ɮɭɧɤɰɿɹ� ɞɨɡɜɨɥɹɽ� ɡɛɟɪɿɝɚɬɢ� ɿ�

ɚɧɚɥɿɡɭɜɚɬɢ�ɞɚɧɿ�ɩɪɨ�ɜɢɦɿɪɸɜɚɧɭ�ɬɟɦɩɟɪɚɬɭɪɭ�ɡ�ɪɿɡɧɢɯ�ɱɚɫɨɜɢɯ�ɬɨɱɨɤ��Ɉɞɧɢɦ�ɿɡ�

ɝɨɥɨɜɧɢɯ� ɚɫɩɟɤɬɿɜ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜ� ɤɨɧɬɟɤɫɬɿ� &29,'-��� ɽ�

ɜɿɞɫɬɟɠɟɧɧɹ�ɦɨɠɥɢɜɢɯ�ɜɢɩɚɞɤɿɜ�ɩɿɞɜɢɳɟɧɨʀ�ɬɟɦɩɟɪɚɬɭɪɢ��ɹɤɚ�ɦɨɠɟ�ɛɭɬɢ�ɨɞɧɢɦ�

ɡ� ɫɢɦɩɬɨɦɿɜ� ɡɚɯɜɨɪɸɜɚɧɧɹ�� Ʌɨɝɭɜɚɧɧɹ� ɩɨɤɚɡɧɢɤɿɜ� ɬɟɦɩɟɪɚɬɭɪɢ� ɞɨɡɜɨɥɹɽ�

ɫɬɜɨɪɢɬɢ�ɿɫɬɨɪɢɱɧɢɣ�ɡɚɩɢɫ�ɩɪɨ�ɤɨɠɧɟ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɚ�ɡɛɟɪɿɝɚɬɢ�ɰɸ�ɿɧɮɨɪɦɚɰɿɸ�

ɞɥɹ�ɩɨɞɚɥɶɲɨɝɨ�ɚɧɚɥɿɡɭ��Ⱥɧɚɥɿɡ�ɿɫɬɨɪɢɱɧɢɯ�ɞɚɧɢɯ�ɬɟɦɩɟɪɚɬɭɪɧɢɯ�ɜɢɦɿɪɿɜ�ɦɨɠɟ�

ɞɨɩɨɦɨɝɬɢ�ɜɢɹɜɢɬɢ�ɬɪɟɧɞɢ�ɬɚ�ɜɢɹɜɢɬɢ�ɜɢɩɚɞɤɢ��ɤɨɥɢ�ɬɟɦɩɟɪɚɬɭɪɚ�ɩɿɞɜɢɳɭɽɬɶɫɹ�

ɚɛɨ� ɤɨɥɢ� ɽ� ɚɧɨɦɚɥɶɧɿ� ɡɦɿɧɢ�� ɐɟ� ɦɨɠɟ� ɛɭɬɢ� ɤɨɪɢɫɧɨ� ɞɥɹ� ɜɢɹɜɥɟɧɧɹ� ɩɿɞɨɡɪɿɥɢɯ�

ɫɢɬɭɚɰɿɣ� ɬɚ� ɩɪɢɣɧɹɬɬɹ� ɜɿɞɩɨɜɿɞɧɢɯ� ɡɚɯɨɞɿɜ� ɛɟɡɩɟɤɢ�� ɧɚɩɪɢɤɥɚɞ�� ɜɢɦɨɝɢ�

ɞɨɞɚɬɤɨɜɢɯ�ɩɟɪɟɜɿɪɨɤ��ɡɚɛɨɪɨɧɢ�ɞɨɫɬɭɩɭ�ɚɛɨ�ɫɩɨɜɿɳɟɧɧɹ�ɜɿɞɩɨɜɿɞɧɢɯ�ɫɥɭɠɛ�  

Ʌɨɝɭɜɚɧɧɹ� ɬɚɤɨɠ� ɡɚɛɟɡɩɟɱɭɽ� ɦɨɠɥɢɜɿɫɬɶ� ɜɿɞɫɬɟɠɟɧɧɹ� ɞɿɹɥɶɧɨɫɬɿ�

ɤɨɪɢɫɬɭɜɚɱɿɜ� ɬɚ� ʀɯɧɿɯ� ɩɨɤɚɡɧɢɤɿɜ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜ� ɪɚɡɿ� ɜɢɧɢɤɧɟɧɧɹ� ɧɟɨɛɯɿɞɧɨɫɬɿ�

ɩɟɪɟɜɿɪɤɢ�ɚɛɨ�ɪɨɡɫɥɿɞɭɜɚɧɧɹ��ɐɟ�ɦɨɠɟ�ɛɭɬɢ�ɤɨɪɢɫɧɨ�ɞɥɹ�ɬɪɚɫɭɜɚɧɧɹ�ɤɨɧɬɚɤɬɿɜ�ɭ�

ɜɢɩɚɞɤɭ�ɩɿɞɨɡɪɢ�ɧɚ�ɿɧɮɟɤɰɿɸ�ɬɚ�ɜɠɢɬɬɹ�ɡɚɯɨɞɿɜ�ɞɥɹ�ɡɚɛɟɡɩɟɱɟɧɧɹ�ɛɟɡɩɟɤɢ�ɿɧɲɢɯ�

ɨɫɿɛ� 
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Ɂɛɢɪɚɧɧɹ� ɿ� ɚɧɚɥɿɡ�ɞɚɧɢɯ�ɩɪɨ�ɬɟɦɩɟɪɚɬɭɪɧɿ�ɜɢɦɿɪɢ�ɬɚɤɨɠ�ɦɨɠɟ�ɞɨɩɨɦɨɝɬɢ�ɜ�

ɧɚɭɤɨɜɢɯ� ɞɨɫɥɿɞɠɟɧɧɹɯ� ɬɚ� ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɢɯ� ɞɨɫɥɿɞɠɟɧɧɹɯ�� Ɂɛɿɪ�

ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɢɯ� ɞɚɧɢɯ� ɩɪɨ� ɬɟɦɩɟɪɚɬɭɪɭ� ɦɨɠɟ� ɞɨɩɨɦɨɝɬɢ� ɭ� ɜɢɡɧɚɱɟɧɧɿ�

ɬɟɧɞɟɧɰɿɣ�� ɩɪɨɝɧɨɡɭɜɚɧɧɿ� ɩɨɲɢɪɟɧɧɹ� ɜɿɪɭɫɭ� ɬɚ� ɪɨɡɪɨɛɰɿ� ɟɮɟɤɬɢɜɧɢɯ� ɫɬɪɚɬɟɝɿɣ�

ɤɨɧɬɪɨɥɸ�ɡɚɯɜɨɪɸɜɚɧɧɹɦɢ� 

Ɍɚɤɢɦ�ɱɢɧɨɦ��ɬɚɤɢɣ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ�ɡɚɫɿɛ�ɦɨɠɟ�ɛɭɬɢ�ɜɢɤɨɪɢɫɬɚɧɢɣ�

ɭ�ɦɿɫɰɹɯ� ɡɛɨɪɭ�ɥɸɞɟɣ�� ɧɚɩɪɢɤɥɚɞ�� ɭ� ɜɟɥɢɤɢɯ�ɨɪɝɚɧɿɡɚɰɿɹɯ��ɦɟɞɢɱɧɢɯ� ɡɚɤɥɚɞɚɯ��

ɚɟɪɨɩɨɪɬɚɯ�� ɝɪɨɦɚɞɫɶɤɢɯ� ɩɪɢɦɿɳɟɧɧɹɯ� ɬɨɳɨ�� ɞɟ� ɤɨɧɬɪɨɥɶ� ɬɟɦɩɟɪɚɬɭɪɢ� ɬɚ�

ɨɛɦɟɠɟɧɧɹ� ɞɨɫɬɭɩɭ� ɦɨɠɭɬɶ� ɞɨɩɨɦɨɝɬɢ� ɡɚɩɨɛɿɝɬɢ� ɩɨɲɢɪɟɧɧɸ� ɿɧɮɟɤɰɿɣɧɢɯ  

ɡɚɯɜɨɪɸɜɚɧɶ�� ɬɚɤɢɯ� ɹɤ� &29,'-���� ɚ� ɬɚɤɨɠ� ɛɭɬɢ� ɜɢɤɨɪɢɫɬɚɧɢɣ� ɹɤ� ɨɫɧɨɜɚ� ɞɥɹ�

ɡɛɨɪɭ�ɞɚɧɢɯ�ɞɥɹ�ɧɚɭɤɨɜɢɯ�ɞɨɫɥɿɞɠɟɧɶ�ɱɢ�ɚɧɚɥɿɬɢɤɢ� 

Ɇɟɬɨɸ� ɪɨɛɨɬɢ� ɽ� ɪɨɡɪɨɛɤɚ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L. 

 Ɉɛ¶ɽɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ�ɽ�ɩɪɨɰɟɫɢ�ɪɟɚɥɿɡɚɰɿʀ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ. 

ɉɪɟɞɦɟɬɨɦ� ɞɨɫɥɿɞɠɟɧɧɹ� ɽ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ� ɡɚɫɿɛ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L� 
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1 ȺɇȺɅȱɁ� ȼȱȾɈɆɂɏ� ɁȺɋɈȻȱȼ� ɌȺ Ɋȱɒȿɇɖ� ȱɁ� ɎɍɇɄɐȱȯɘ�

ȻȿɁɄɈɇɌȺɄɌɇɈȽɈ�ȼɂɆȱɊɘȼȺɇɇə�ɌȿɆɉȿɊȺɌɍɊɂ 

����ɉɪɢɧɢɰɩɢ�ɨɪɝɚɧɿɡɚɰɿʀ�ȱɑ-ɬɟɪɦɨɦɟɬɪɿʀ 

Ɍɟɩɥɨɬɚ� ɩɟɪɟɞɚɽɬɶɫɹ� ɜɿɞ� ɨɞɧɨɝɨ� ɬɿɥɚ� ɞɨ� ɿɧɲɨɝɨ� ɲɥɹɯɨɦ� ɩɪɨɜɿɞɧɨɫɬɿ��

ɤɨɧɜɟɤɰɿʀ� ɚɛɨ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�� ȼɢɩɪɨɦɿɧɸɜɚɧɧɹ� ± ɰɟ� ɩɪɨɰɟɫ�� ɩɪɢ� ɹɤɨɦɭ�

ɬɟɩɥɨɜɚ� ɟɧɟɪɝɿɹ� ɭ� ɜɢɝɥɹɞɿ� ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ� ɯɜɢɥɶ� ɜɢɩɪɨɦɿɧɸɽɬɶɫɹ� ɝɚɪɹɱɢɦ�

ɨɛ¶ɽɤɬɨɦ� ɿ� ɩɨɝɥɢɧɚɽɬɶɫɹ� ɛɿɥɶɲ� ɯɨɥɨɞɧɢɦ� ɨɛ¶ɽɤɬɨɦ�� Ȼɿɥɶɲɿɫɬɶ� ɰɶɨɝɨ�

ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɡɧɚɯɨɞɢɬɶɫɹ� ɜ� ɿɧɮɪɚɱɟɪɜɨɧɿɣ� �ȱɑ�� ɨɛɥɚɫɬɿ� ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ�

ɫɩɟɤɬɪɭ�� ɚɥɟ� ɱɚɫɬɢɧɚ� ɬɚɤɨɠ� ɩɨɲɢɪɸɽɬɶɫɹ� ɭ� ɫɦɭɡɿ� ɜɢɞɢɦɨɝɨ� ɫɜɿɬɥɚ�� ɋɦɭɝɚ�

ɞɨɜɠɢɧ�ɯɜɢɥɶ� ȱɑ-ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�ɩɪɨɫɬɹɝɚɽɬɶɫɹ�ɜɿɞ�����ɞɨ������ɦɿɤɪɨɧ��ɨɞɧɚɤ�

ɩɪɚɤɬɢɱɧɿ� ɫɢɫɬɟɦɢ� ɜɢɦɿɪɸɜɚɧɧɹ� ȱɑ-ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ� ɥɢɲɟ�

ɩɟɜɧɿ� ɫɦɭɝɢ� ɞɨɜɠɢɧ� ɯɜɢɥɶ� ɜɿɞ� ���� ɞɨ� ��� ɦɿɤɪɨɧ�� ɨɫɤɿɥɶɤɢ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɜ�

ɰɶɨɦɭ�ɞɿɚɩɚɡɨɧɿ�ɧɚɣɫɢɥɶɧɿɲɟ� 

əɤɳɨ�ɨɛ¶ɽɤɬ�ɩɿɞɞɚɽɬɶɫɹ�ɜɩɥɢɜɭ� ȱɑ-ɟɧɟɪɝɿʀ��ɳɨ�ɜɢɩɪɨɦɿɧɸɽɬɶɫɹ�ɞɠɟɪɟɥɨɦ�

ɬɟɩɥɚ�� ɬɚɤɢɦ� ɹɤ� ɟɥɟɤɬɪɢɱɧɢɣ� ɨɛɿɝɪɿɜɚɱ�� ɥɚɦɩɨɱɤɚ�� ɫɨɧɰɟ� ɱɢ� ɿɧɲɿ� ɞɠɟɪɟɥɚ��

ɟɧɟɪɝɿɹ�� ɳɨ� ɞɨɫɹɝɚɽ� ɨɛ¶ɽɤɬɚ�� ɧɚɡɢɜɚɽɬɶɫɹ� ɩɚɞɚɸɱɨɸ� ɟɧɟɪɝɿɽɸ�� ɑɚɫɬɢɧɚ� ɰɿɽʀ�

ɟɧɟɪɝɿʀ� ɜɿɞɛɢɜɚɽɬɶɫɹ� ɜɿɞ� ɩɨɜɟɪɯɧɿ� ɩɪɟɞɦɟɬɚ�� Ɍɟɨɪɟɬɢɱɧɨ�� ɤɨɟɮɿɰɿɽɧɬ� ɜɿɞɛɢɬɬɹ�

ɨɛ¶ɽɤɬɚ�ɦɨɠɟ�ɡɦɿɧɸɜɚɬɢɫɹ�ɜɿɞ����ɛɟɡ�ɜɿɞɛɢɬɬɹ��ɞɨ�����������ɜɿɞɛɢɬɬɹ���ɒɨɪɫɬɤɿ��

ɦɚɬɨɜɿ� ɩɨɜɟɪɯɧɿ� ɦɚɸɬɶ� ɧɢɡɶɤɭ� ɜɿɞɛɢɜɧɭ� ɡɞɚɬɧɿɫɬɶ�� ɉɨɥɿɪɨɜɚɧɿ� ɬɚ� ɝɥɹɧɰɟɜɿ�

ɩɨɜɟɪɯɧɿ��ɨɫɨɛɥɢɜɨ�ɦɟɬɚɥɢ��ɦɚɸɬɶ�ɜɢɫɨɤɭ�ɜɿɞɛɢɜɧɭ�ɡɞɚɬɧɿɫɬɶ� 

Ɂɚɥɟɠɧɨ� ɜɿɞ� ɦɚɬɟɪɿɚɥɭ� ɨɛ¶ɽɤɬɚ�� ɬɨɜɳɢɧɢ� ɬɚ� ɞɨɜɠɢɧɢ� ɯɜɢɥɿ�

ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɱɚɫɬɢɧɚ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɦɨɠɟ� ɩɪɨɯɨɞɢɬɢ� ɱɟɪɟɡ� ɨɛ¶ɽɤɬ� ɚɛɨ�

ɩɟɪɟɞɚɜɚɬɢɫɹ�� Ʉɨɟɮɿɰɿɽɧɬ� ɩɪɨɩɭɫɤɚɧɧɹ� ɦɨɠɟ� ɜɚɪɿɸɜɚɬɢɫɹ� ɜɿɞ� �� �ɟɧɟɪɝɿɹ� ɧɟ�

ɩɟɪɟɞɚɽɬɶɫɹ� ɱɟɪɟɡ� ɨɛ
ɽɤɬ�� ɞɨ� ���� ������ ɟɧɟɪɝɿʀ� ɩɟɪɟɞɚɽɬɶɫɹ� ɱɟɪɟɡ� ɨɛ
ɽɤɬ���

ɉɪɢɤɥɚɞɢ� ɜɢɫɨɤɨɝɨ� ɤɨɟɮɿɰɿɽɧɬɚ� ɩɪɨɩɭɫɤɚɧɧɹ� ɜɤɥɸɱɚɸɬɶ� ɫɤɥɨ�� ɤɜɚɪɰ��

ɩɥɚɫɬɢɤɨɜɭ� ɩɥɿɜɤɭ� ɬɚ� ɪɿɡɧɿ� ɝɚɡɢ�� Ɇɚɬɟɪɿɚɥɢ�� ɧɟɩɪɨɡɨɪɿ� ɜ� ȱɑ-ɫɩɟɤɬɪɿ�� ɦɚɸɬɶ�

ɛɥɢɡɶɤɿ�ɞɨ�ɧɭɥɹ�ɤɨɟɮɿɰɿɽɧɬɢ�ɩɪɨɩɭɫɤɚɧɧɹ� 
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Ɋɟɲɬɚ� ɟɧɟɪɝɿʀ� ɩɨɝɥɢɧɚɽɬɶɫɹ� ɨɛ¶ɽɤɬɨɦ� ɿ� ɩɿɞɜɢɳɭɽ� ɣɨɝɨ� ɬɟɦɩɟɪɚɬɭɪɭ��

Ƚɿɩɨɬɟɬɢɱɧɟ�ɬɿɥɨ��ɹɤɟ�ɧɟ�ɦɚɽ�ɜɿɞɛɢɬɬɹ�ɚɛɨ�ɩɪɨɩɭɫɤɚɧɧɹ�ɿ�ɩɨɝɥɢɧɚɽ�ɜɫɸ�ɩɚɞɚɸɱɭ�

ɟɧɟɪɝɿɸ� ɩɨ� ɜɫɶɨɦɭ� ɫɩɟɤɬɪɭ�� ɦɚɽ� ɤɨɟɮɿɰɿɽɧɬ� ɩɨɝɥɢɧɚɧɧɹ�� ɳɨ� ɞɨɪɿɜɧɸɽ� ����� ɿ�

ɧɚɡɢɜɚɽɬɶɫɹ� ɱɨɪɧɢɦ� ɬɿɥɨɦ�� Ɋɟɚɥɶɧɿ� ɨɛ¶ɽɤɬɢ�� ɹɤɿ� ɧɚɡɢɜɚɸɬɶɫɹ� ɫɿɪɢɦɢ� ɬɿɥɚɦɢ��

ɦɚɸɬɶ�ɤɨɟɮɿɰɿɽɧɬɢ�ɩɨɝɥɢɧɚɧɧɹ�ɜɿɞ���ɞɨ����� 

ɋɭɦɚɪɧɚ�ɟɧɟɪɝɿɹ��:,��ɜɢɡɧɚɱɚɽɬɶɫɹ�ɹɤ� 

 

WI = WR + WT + WA (1.1) 

ɞɟ� 

WI ± ɩɚɞɚɸɱɚ�ɟɧɟɪɝɿɹ��ɨɬɪɢɦɚɧɚ�ɨɛ
ɽɤɬɨɦ��ȼɬ 

WR ± ɟɧɟɪɝɿɹ��ɜɿɞɛɢɬɚ�ɜɿɞ�ɩɨɜɟɪɯɧɿ�ɨɛ
ɽɤɬɚ��ȼɬ 

WT ± ɟɧɟɪɝɿɹ��ɩɟɪɟɞɚɧɚ�ɨɛ
ɽɤɬɨɦ��ȼɬ 

WA ± ɟɧɟɪɝɿɹ��ɩɨɝɥɢɧɟɧɚ�ɨɛ
ɽɤɬɨɦ��ȼɬ 

 

 
Ɋɢɫɭɧɨɤ�����± Ɍɟɦɩɟɪɚɬɭɪɚ�ɬɚ�ȱɑ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ 

 

Ɉɫɤɿɥɶɤɢ�ɨɛ¶ɽɤɬ�ɩɨɝɥɢɧɚɽ�ɟɧɟɪɝɿɸ�ɬɚ�ɧɚɝɪɿɜɚɽɬɶɫɹ��ɜɿɧ�ɬɚɤɨɠ�ɜɢɩɪɨɦɿɧɸɽ�

ɟɧɟɪɝɿɸ�� Ʉɨɥɢ� ɨɛ¶ɽɤɬ� ɩɟɪɟɛɭɜɚɽ� ɜ� ɫɬɚɧɿ� ɬɟɩɥɨɜɨʀ� ɪɿɜɧɨɜɚɝɢ�� ɤɿɥɶɤɿɫɬɶ� ɟɧɟɪɝɿʀ��

ɹɤɭ� ɜɿɧ� ɩɨɝɥɢɧɚɽ� �:$��� ɞɨɪɿɜɧɸɽ� ɤɿɥɶɤɨɫɬɿ� ɟɧɟɪɝɿʀ�� ɹɤɭ� ɜɿɧ� ɜɢɩɪɨɦɿɧɸɽ� �:(���

:$�  � :(�� Ʉɨɥɢ� ɨɛ¶ɽɤɬ� ɩɨɝɥɢɧɚɽ� ɛɿɥɶɲɟ� ɟɧɟɪɝɿʀ� ɿ� ɣɨɝɨ� ɬɟɦɩɟɪɚɬɭɪɚ�

ɩɿɞɜɢɳɭɽɬɶɫɹ��ɤɿɥɶɤɿɫɬɶ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ��ɹɤɟ�ɜɿɧ�ɜɢɩɭɫɤɚɽ��ɬɚɤɨɠ�ɡɛɿɥɶɲɭɽɬɶɫɹ�  

ȱɑ-ɬɟɪɦɨɦɟɬɪɿɹ� ɡɚɫɧɨɜɚɧɚ� ɧɚ� ɬɨɦɭ� ɮɚɤɬɿ�� ɳɨ� ɛɭɞɶ-ɹɤɚ� ɪɟɱɨɜɢɧɚ� �ɬɜɟɪɞɚ��

ɪɿɞɤɚ�ɚɛɨ�ɝɚɡɨɩɨɞɿɛɧɚ���ɹɤɚ�ɦɚɽ�ɬɟɦɩɟɪɚɬɭɪɭ�ɜɢɳɟ�ɚɛɫɨɥɸɬɧɨɝɨ�ɧɭɥɹ���R.�ɚɛɨ� -
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���R&���ɜɢɩɪɨɦɿɧɸɽ�ɟɧɟɪɝɿɸ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ��ɐɟ�ɹɜɢɳɟ�ɨɩɢɫɭɽ�ɡɚɤɨɧ�ɋɬɟɮɚɧɚ-

Ȼɨɥɶɰɦɚɧɚ�� 

 

����Ɉɪɝɚɧɿɡɚɰɿɹ�ȱɑ-ɞɟɬɟɤɬɨɪɿɜ 

Ȼɿɥɶɲɿɫɬɶ� ȱɑ-ɞɟɬɟɤɬɨɪɿɜ� ɽ� ɚɛɨ� ɨɞɧɨɯɜɢɥɶɨɜɢɦɢ� �ɬɚɤɨɠ� ɧɚɡɢɜɚɸɬɶ�

ɨɞɧɨɤɨɥɿɪɧɢɦɢ��� ɚɛɨ� ɞɜɨɯɜɢɥɶɨɜɢɦɢ� �ɬɚɤɨɠ� ɧɚɡɢɜɚɸɬɶ� ɞɜɨɤɨɥɿɪɧɢɦɢ�� ɬɢɩɭ��

Ɉɞɧɨɯɜɢɥɶɨɜɿ� ɞɟɬɟɤɬɨɪɢ� ɜɢɦɿɪɸɸɬɶ� ȱɑ-ɟɧɟɪɝɿɸ� ɜ� ɦɟɠɚɯ� ɩɟɜɧɨɝɨ� ɞɿɚɩɚɡɨɧɭ�

ɞɨɜɠɢɧ� ɯɜɢɥɶ�� ɚ� ɩɪɢɥɚɞ� ɨɛɱɢɫɥɸɽ� ɬɟɦɩɟɪɚɬɭɪɭ� ɨɛ¶ɽɤɬɚ� ɧɚ� ɨɫɧɨɜɿ� ɜɢɯɿɞɧɨɝɨ�

ɫɢɝɧɚɥɭ� ɞɟɬɟɤɬɨɪɚ� ɬɚ� ɩɨɩɟɪɟɞɧɶɨ� ɜɫɬɚɧɨɜɥɟɧɨɝɨ� ɤɨɟɮɿɰɿɽɧɬɚ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ��

Ⱦɟɹɤɿ�ɬɟɪɦɨɦɟɬɪɢ�ɦɚɸɬɶ�ɪɟɝɭɥɶɨɜɚɧɢɣ�ɤɨɟɮɿɰɿɽɧɬ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ��ɚ�ɛɿɥɶɲɿɫɬɶ�

ɩɪɨɫɬɢɯ�ɩɪɢɥɚɞɿɜ�ɦɚɸɬɶ�ɮɿɤɫɨɜɚɧɢɣ�ɤɨɟɮɿɰɿɽɧɬ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�  

Ⱦɜɨɯɜɢɥɶɨɜɿ� ɞɟɬɟɤɬɨɪɢ� ɜɢɦɿɪɸɸɬɶ� ɟɧɟɪɝɿɸ� ɧɚ� ɞɜɨɯ� ɪɿɡɧɢɯ� ɞɿɚɩɚɡɨɧɚɯ�

ɞɨɜɠɢɧ�ɯɜɢɥɶ��ɚ�ɩɪɢɥɚɞ�ɨɛɱɢɫɥɸɽ�ɬɟɦɩɟɪɚɬɭɪɭ�ɧɚ�ɨɫɧɨɜɿ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɞɜɨɯ�

ɩɨɤɚɡɚɧɶ�� əɤɳɨ� ɤɨɟɮɿɰɿɽɧɬ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɚɛɨ� ɟɧɟɪɝɿɹ� ɡɦɿɧɸɽɬɶɫɹ� ɧɚ�

ɨɞɧɚɤɨɜɭ� ɜɟɥɢɱɢɧɭ� ɜ� ɨɛɨɯ� ɞɿɚɩɚɡɨɧɚɯ�� ɬɨ� ɰɟ� ɧɟ� ɜɩɥɢɜɚɽ� ɧɚ� ɬɨɱɧɿɫɬɶ�

ɜɢɦɿɪɸɜɚɧɧɹ�� Ʉɨɟɮɿɰɿɽɧɬ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɚɛɨ� ɤɿɥɶɤɿɫɬɶ� ɜɢɩɪɨɦɿɧɸɜɚɧɨʀ�

ɟɧɟɪɝɿʀ�ɦɨɠɟ�ɡɦɿɧɸɜɚɬɢɫɹ�ɱɟɪɟɡ�ɡɦɿɧɭ�ɱɢ�ɪɭɯ�ɨɛ¶ɽɤɬɚ��ɡɚɛɪɭɞɧɟɧɧɹ�ɱɢ�ɡɦɿɳɟɧɧɹ�

ɨɛ¶ɽɤɬɢɜɚ�ɚɛɨ�ɩɟɪɟɲɤɨɞɢ�ɨɝɥɹɞɭ��ɇɟɞɨɥɿɤɨɦ�ɞɜɨɯɜɢɥɶɨɜɨɝɨ�ɞɟɬɟɤɬɨɪɚ�ɽ�ɜɢɫɨɤɚ�

ɜɚɪɬɿɫɬɶ�ɿ�ɦɟɧɲɚ�ɬɨɱɧɿɫɬɶ�ɡɚ�ɩɟɜɧɢɯ�ɭɦɨɜ� 

Ʉɨɟɮɿɰɿɽɧɬ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�ɛɚɝɚɬɶɨɯ�ɦɚɬɟɪɿɚɥɿɜ�ɿ�ɩɨɜɟɪɯɨɧɶ�ɡɚɥɢɲɚɽɬɶɫɹ�

ɜɿɞɧɨɫɧɨ� ɩɨɫɬɿɣɧɢɦ� ɭ� ɞɿɚɩɚɡɨɧɿ� ɞɨɜɠɢɧ� ɯɜɢɥɶ� ȱɑ-ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�� ɬɨɦɭ�

ɜɢɦɿɪɸɜɚɧɧɹ�ɟɧɟɪɝɿʀ ɜ�ɛɭɞɶ-ɹɤɨɦɭ�ɛɿɥɶɲ�ɜɭɡɶɤɨɦɭ�ɞɿɚɩɚɡɨɧɿ�ɛɭɞɟ�ɩɪɢɣɧɹɬɧɢɦ��

ȱɧɲɿ� ɦɚɬɟɪɿɚɥɢ� ɦɚɸɬɶ� ɫɦɭɝɢ� ɞɨɜɠɢɧ� ɯɜɢɥɶ� ɿɡ� ɜɢɳɢɦ� ɿ� ɧɢɠɱɢɦ� ɤɨɟɮɿɰɿɽɧɬɨɦ�

ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɱɟɪɟɡ� ɜɢɫɨɤɭ� ɜɿɞɛɢɜɧɭ� ɡɞɚɬɧɿɫɬɶ� ɚɛɨ� ɩɪɨɩɭɫɤɚɧɧɹ� ɬɚ�

ɩɨɬɪɟɛɭɸɬɶ� ɜɭɡɶɤɨɫɦɭɝɨɜɢɯ� ɞɟɬɟɤɬɨɪɿɜ�� ɧɚɥɚɲɬɨɜɚɧɢɯ� ɧɚ� ɞɨɜɠɢɧɢ� ɯɜɢɥɶ� ɿɡ�

ɜɢɫɨɤɢɦ�ɤɨɟɮɿɰɿɽɧɬɨɦ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� 

Ɍɢɩɨɜɢɣ� ɿɧɮɪɚɱɟɪɜɨɧɢɣ� ɞɚɬɱɢɤ� ɬɟɦɩɟɪɚɬɭɪɢ� ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɨɩɬɢɱɧɢɯ�

ɤɨɦɩɨɧɟɧɬɿɜ�� ȱɑ-ɞɟɬɟɤɬɨɪɚ�� ɟɥɟɤɬɪɨɧɿɤɢ� ɬɚ� ɜɢɯɿɞɧɨɝɨ� ɤɚɫɤɚɞɭ� ɞɢɫɩɥɟɹ� ɚɛɨ�

ɿɧɬɟɪɮɟɣɫɭ�� Ɉɩɬɢɤɚ� ɮɨɤɭɫɭɽ� ȱɑ-ɟɧɟɪɝɿɸ� ɧɚ� ɞɟɬɟɤɬɨɪɿ�� ɹɤɢɣ� ɩɟɪɟɬɜɨɪɸɽ� ȱɑ-
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ɟɧɟɪɝɿɸ� ɜ� ɟɥɟɤɬɪɢɱɧɢɣ� ɫɢɝɧɚɥ�� ɉɿɫɥɹ� ɩɿɞɫɢɥɟɧɧɹ�� ɥɿɧɟɚɪɢɡɚɰɿʀ� ɬɚ� ɫɬɚɛɿɥɿɡɚɰɿʀ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɟɥɟɤɬɪɢɱɧɢɣ�ɫɢɝɧɚɥ�ɩɟɪɟɬɜɨɪɸɽɬɶɫɹ�ɧɚ�ɡɧɚɱɟɧɧɹ��ɳɨ�ɩɪɟɞɫɬɚɜɥɹɽ�

ɜɢɦɿɪɹɧɭ�ɬɟɦɩɟɪɚɬɭɪɭ��ɪɢɫ������� 

 

 
Ɋɢɫɭɧɨɤ�����± Ɍɢɩɨɜɚ�ɫɬɪɭɤɬɭɪɚ�ȱɑ-ɞɟɬɟɤɬɨɪɚ 

 

Ɂɚ� ɩɪɢɧɰɢɩɨɦ� ɞɿʀ� ȱɑ-ɞɟɬɟɤɬɨɪɢ� ɩɨɞɿɥɹɸɬɶɫɹ� ɧɚ� ɞɜɿ� ɤɚɬɟɝɨɪɿʀ�� ɬɟɩɥɨɜɿ�

ɞɟɬɟɤɬɨɪɢ� ɬɚ� ɮɨɬɨɞɟɬɟɤɬɨɪɢ� �ɮɨɬɨɞɿɨɞɢ��� Ɍɟɩɥɨɜɿ� ȱɑ-ɞɟɬɟɤɬɨɪɢ� ɩɨɝɥɢɧɚɸɬɶ�

ɩɚɞɚɸɱɭ ɟɧɟɪɝɿɸ�� ɩɿɞɜɢɳɭɸɬɶ� ɬɟɦɩɟɪɚɬɭɪɭ� ɱɭɬɥɢɜɨɝɨ� ɟɥɟɦɟɧɬɚ� ɿ� ɡɦɿɧɸɸɬɶ�

ɟɥɟɤɬɪɢɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɞɟɬɟɤɬɨɪɚ�� ɬɟɪɦɨɛɚɬɚɪɟʀ� ɝɟɧɟɪɭɸɬɶ� ɬɟɪɦɨɟɥɟɤɬɪɢɱɧɭ�

ɧɚɩɪɭɝɭ�� ɛɨɥɨɦɟɬɪɢ� ɡɦɿɧɸɸɬɶ�ɨɩɿɪ�� ɚ�ɩɿɪɨɟɥɟɤɬɪɢɱɧɿ�ɩɪɢɫɬɪɨʀ� ɡɦɿɧɸɸɬɶ� ɫɜɨɸ�

ɩɨɥɹɪɢɡɚɰɿɸ��Ɂɚɝɚɥɨɦ�ɜɨɧɢ�ɩɨɜɿɥɶɧɿɲɿ�ɡɚ�ɮɨɬɨɞɟɬɟɤɬɨɪɢ� 

Ɍɟɪɦɨɛɚɬɚɪɟɹ� ɜɢɝɨɬɨɜɥɹɽɬɶɫɹ� ɲɥɹɯɨɦ� ɩɨɫɥɿɞɨɜɧɨɝɨ� ɡ¶ɽɞɧɚɧɧɹ� ɞɟɤɿɥɶɤɨɯ�

ɬɟɪɦɨɩɚɪ�ɿ�ɤɨɧɬɚɤɬɭ�ʀɯ�ɝɚɪɹɱɢɯ�ɫɩɚʀɜ�ɡ�ɱɨɪɧɢɦ�ɬɿɥɨɦ��ɹɤɟ�ɩɨɝɥɢɧɚɽ�ɩɚɞɚɸɱɭ�ȱɑ -

ɟɧɟɪɝɿɸ� ɬɚ� ɧɚɝɪɿɜɚɽ� ɝɚɪɹɱɿ� ɫɩɚʀ�� ɏɨɥɨɞɧɿ� ɫɩɚʀ� ɪɨɡɦɿɳɟɧɿ� ɜ� ɡɨɧɿ� ɞɟɬɟɤɬɨɪɚ� ɡ�

ɜɿɞɩɨɜɿɞɧɢɦ� ɬɟɩɥɨɜɿɞɜɨɞɨɦ�� ɐɿ� ɞɟɬɟɤɬɨɪɢ� ɦɚɸɬɶ� ɲɜɢɞɤɭ� ɪɟɚɤɰɿɸ�� ɲɢɪɨɤɭ�

ɫɦɭɝɭ�� ɜɟɥɢɤɢɣ� ɞɢɧɚɦɿɱɧɢɣ� ɞɿɚɩɚɡɨɧ� ɿ� ɱɚɫɬɨ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɜ� ɬɟɪɦɨɦɟɬɪɚɯ�

ɡɚɝɚɥɶɧɨɝɨ�ɩɪɢɡɧɚɱɟɧɧɹ��ɚɜɬɨɦɨɛɿɥɹɯ��ɤɨɧɞɢɰɿɨɧɟɪɚɯ�ɿ�ɥɸɞɫɶɤɨɦɭ�ɬɿɥɿ�  

ɍ� ɛɨɥɨɦɟɬɪɚɯ� �ɰɟ� ɩɪɢɥɚɞ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ� ɟɧɟɪɝɿʀ� ɚɛɨ� ɩɨɬɭɠɧɨɫɬɿ�

ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�� ɡɨɤɪɟɦɚ� ɿɧɮɪɚɱɟɪɜɨɧɨɝɨ� �ȱɑ��

ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ��ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɩɥɚɫɬɢɧɚ�ɦɚɬɟɪɿɚɥɭ��ɹɤɚ�ɡɦɿɧɸɽ�ɫɜɿɣ�ɨɩɿɪ�ɭ�

ɜɿɞɩɨɜɿɞɶ� ɧɚ� ɡɦɿɧɭ� ɬɟɦɩɟɪɚɬɭɪɢ�� ɋɯɟɦɚ� ɩɟɪɟɬɜɨɪɸɽ� ɡɦɿɧɭ� ɨɩɨɪɭ� ɜ� ɡɦɿɧɭ�

ɧɚɩɪɭɝɢ�� ɹɤɚ� ɞɚɥɿ� ɨɛɪɨɛɥɹɽɬɶɫɹ� ɩɪɢɥɚɞɨɦ�� Ȼɨɥɨɦɟɬɪɢ� ɱɚɫɬɨ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�
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ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ� ȱɑ-ɟɧɟɪɝɿʀ� ɧɢɡɶɤɨɝɨ� ɪɿɜɧɹ�� ɱɚɫɬɨ� ɹɤ� ɩɪɢɫɬɨɫɭɜɚɧɧɹ� ɞɨ�

ɬɟɥɟɫɤɨɩɚ� 

ɉɿɪɨɟɥɟɤɬɪɢɱɧɿ� ɩɪɢɥɚɞɢ� ɫɬɚɸɬɶ� ɟɥɟɤɬɪɢɱɧɨ� ɡɚɪɹɞɠɟɧɢɦɢ� ɩɪɢ� ɡɦɿɧɿ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɬɿɥɚ�� ɓɨɛ� ɨɬɪɢɦɚɬɢ� ɩɪɢɞɚɬɧɢɣ� ɫɢɝɧɚɥ�� ɩɚɞɚɸɱɚ� ɿɧɮɪɚɱɟɪɜɨɧɚ�

ɟɧɟɪɝɿɹ� ɦɚɽ� ©ɩɭɥɶɫɭɜɚɬɢª�� ȼɢɯɿɞɧɢɣ� ɚɦɩɥɿɬɭɞɧɢɣ� ɫɢɝɧɚɥ� ɡɦɿɧɧɨɝɨ� ɫɬɪɭɦɭ�

ɩɪɨɩɨɪɰɿɣɧɢɣ� ɟɧɟɪɝɿʀ� ɿɦɩɭɥɶɫɭ�� Ɉɫɤɿɥɶɤɢ� ɟɧɟɪɝɿɹ�� ɳɨ� ɜɢɩɪɨɦɿɧɸɽɬɶɫɹ�

ɜɢɦɿɪɸɜɚɧɢɦɢ� ɨɛ¶ɽɤɬɚɦɢ�� ɡɚɡɜɢɱɚɣ� ɩɨɫɬɿɣɧɚ�� ɬɟɪɦɨɦɟɬɪɢ�� ɹɤɿ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�

ɩɿɪɨɟɥɟɤɬɪɢɱɧɿ�ɞɟɬɟɤɬɨɪɢ��ɦɚɸɬɶ�ɦɟɯɚɧɿɱɧɢɣ�ɚɛɨ�ɨɩɬɢɱɧɢɣ�ɩɨɞɪɿɛɧɸɜɚɱ�ɩɟɪɟɞ�

ɞɚɬɱɢɤɨɦ�� ɐɿ� ɞɚɬɱɢɤɢ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɜ� ɛɚɝɚɬɶɨɯ� ɫɢɫɬɟɦɚɯ� ɞɨɦɚɲɧɶɨʀ�

ɛɟɡɩɟɤɢ� 

Ɏɨɬɨɞɟɬɟɤɬɨɪɢ�ɩɨɛɭɞɨɜɚɧɿ�ɧɚ�ɤɪɟɦɧɿɽɜɿɣ�ɩɿɞɤɥɚɞɰɿ�ɡ�ȱɑ-ɱɭɬɥɢɜɨɸ�ɡɨɧɨɸ��

ɹɤɚ� ɜɢɜɿɥɶɧɹɽ� ɜɿɥɶɧɿ� ɟɥɟɤɬɪɨɧɢ� ɩɿɞ� ɱɚɫ� ɜɩɥɢɜɭ� ɮɨɬɨɧɿɜ�� ɉɨɬɿɤ� ɟɥɟɤɬɪɨɧɿɜ�

ɫɬɜɨɪɸɽ� ɟɥɟɤɬɪɢɱɧɿ� ɫɢɝɧɚɥɢ�� ɩɪɨɩɨɪɰɿɣɧɿ� ɟɧɟɪɝɿʀ� ɩɚɞɿɧɧɹ�� ɐɿ� ɞɟɬɟɤɬɨɪɢ� ɱɚɫɬɨ�

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�ɹɤ�ɦɚɫɢɜɢ�ɜ�ɬɟɩɥɨɜɿɡɿɣɧɢɯ�ɫɢɫɬɟɦɚɯ�  

Ⱦɟɬɟɤɬɨɪ� ɩɨɬɪɟɛɭɽ� ɡɚɯɢɫɬɭ� ɜɿɞ� ɧɚɜɤɨɥɢɲɧɶɨɝɨ� ɫɟɪɟɞɨɜɢɳɚ�� ɚ� ɜɢɛɪɚɧɢɣ�

ɦɚɬɟɪɿɚɥ� ɜɿɤɧɚ� ɦɚɽ� ɩɪɨɩɭɫɤɚɬɢ� ɩɪɚɜɢɥɶɧɢɣ� ɞɿɚɩɚɡɨɧ� ɞɨɜɠɢɧ� ɯɜɢɥɶ� ɿɡ�

ɦɿɧɿɦɚɥɶɧɢɦ� ɡɚɝɚɫɚɧɧɹɦ�� Ⱦɥɹ� ɞɨɜɝɨɯɜɢɥɶɨɜɢɯ� ɞɟɬɟɤɬɨɪɿɜ� ɧɚɣɤɪɚɳɟ� ɩɿɞɯɨɞɢɬɶ�

ɜɿɤɧɨ�ɡ�ɫɭɥɶɮɿɞɭ�ɰɢɧɤɭ�ɚɛɨ�ɝɟɪɦɚɧɿɸ��ɞɥɹ�ɤɨɪɨɬɤɨɯɜɢɥɶɨɜɢɯ�ɞɟɬɟɤɬɨɪɿɜ�² ɫɤɥɨ��

ɚ� ɞɥɹ� ɫɟɪɟɞɧɶɨɯɜɢɥɶɨɜɨɝɨ� ɫɩɟɤɬɪɭ� ² ɤɜɚɪɰ�� Ⱦɟɹɤɿ� ɩɪɢɥɚɞɢ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�

ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɧɢɣ�ɫɜɿɬɥɨɜɨɞ�ɞɥɹ�ɧɚɩɪɚɜɥɟɧɧɹ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�ɧɚ�ɞɟɬɟɤɬɨɪ� 

Ɉɫɤɿɥɶɤɢ� ɜɫɿ� ɬɢɩɢ� ȱɑ-ɞɟɬɟɤɬɨɪɿɜ� ɜɢɪɨɛɥɹɸɬɶ� ɫɢɝɧɚɥɢ� ɜ� ɞɿɚɩɚɡɨɧɿ�

ɦɿɤɪɨɜɨɥɶɬ�� ɫɥɿɞɨɦ� ɡɚ� ɞɟɬɟɤɬɨɪɨɦ� ɩɨɜɢɧɟɧ� ɛɭɬɢ� ɩɿɞɫɢɥɸɜɚɱ� ɡ� ɜɢɫɨɤɢɦ�

ɤɨɟɮɿɰɿɽɧɬɨɦ� ɩɨɫɢɥɟɧɧɹ�� Ʉɪɢɜɿ� ɡɚɥɟɠɧɨɫɬɿ� ɩɨɬɭɠɧɨɫɬɿ� ɫɩɨɜɿɳɭɜɚɱɚ� ɜɿɞ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɧɟ� ɽ� ɥɿɧɿɣɧɢɦɢ� ɬɚ� ɫɢɥɶɧɨ� ɤɨɥɢɜɚɸɬɶɫɹ ɡɿ� ɡɦɿɧɨɸ� ɬɟɦɩɟɪɚɬɭɪɢ�

ɧɚɜɤɨɥɢɲɧɶɨɝɨ� ɫɟɪɟɞɨɜɢɳɚ�� ɓɨɛ� ɭɫɭɧɭɬɢ� ɰɟ�� ɫɯɟɦɚ� ɮɨɪɦɭɜɚɧɧɹ� ɫɢɝɧɚɥɭ�

ɫɬɚɛɿɥɿɡɭɽ� ɬɟɦɩɟɪɚɬɭɪɭ� ɬɚ� ɥɿɧɟɚɪɢɡɭɽ� ɫɢɝɧɚɥ�� Ⱦɥɹ� ɛɚɝɚɬɶɨɯ� ɩɪɨɝɪɚɦ� ɩɨɬɪɿɛɟɧ�

ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɢɣ� ɩɟɪɟɬɜɨɪɸɜɚɱ� �Ⱥɐɉ�� ɞɥɹ� ɩɟɪɟɬɜɨɪɟɧɧɹ� ɩɨɤɚɡɧɢɤɿɜ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɜ�ɰɢɮɪɨɜɢɣ�ɮɨɪɦɚɬ� 

Ɋɭɱɧɿ�ɬɚ�ɛɚɝɚɬɨ�ɿɧɲɢɯ�ɬɢɩɿɜ�ɩɪɢɥɚɞɿɜ�ɦɚɸɬɶ�ɜɛɭɞɨɜɚɧɢɣ�ɞɢɫɩɥɟɣ��ɬɨɞɿ�ɹɤ�

ɿɧɲɿ�ɩɪɢɫɬɪɨʀ�ɩɿɞɤɥɸɱɚɸɬɶɫɹ�ɞɨ�ɤɨɦɩ¶ɸɬɟɪɚ��ɫɢɫɬɟɦɢ�ɡɛɨɪɭ�ɞɚɧɢɯ�ɚɛɨ�ɫɢɫɬɟɦɢ�
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ɤɨɧɬɪɨɥɸ�ɬɟɦɩɟɪɚɬɭɪɢ�ɱɟɪɟɡ�ɤɚɛɟɥɶ�56����ɚɛɨ�56-�����Ⱦɟɹɤɿ�ɩɪɢɥɚɞɢ�ɿɦɿɬɭɸɬɶ�

ɜɢɯɿɞ� ɬɟɪɦɨɩɚɪɢ�� ɿɧɲɿ� ɦɚɸɬɶ� ɤɨɧɬɭɪ� ɫɬɪɭɦɭ� �±��� ɦȺ� ɚɛɨ� �±��� ɦȺ� ɚɛɨ� ɜɢɯɿɞ�

ɧɚɩɪɭɝɢ� 

 

���� Ⱥɧɚɥɿɡ� ɜɿɞɨɦɢɯ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɯ� ɡɚɫɨɛɿɜ� ɿɡ� ɮɭɧɤɰɿɽɸ�

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɩɦɟɩɟɪɚɬɭɪɢ 

ɇɚ�ɫɶɨɝɨɞɧɿɲɧɿɣ�ɞɟɧɶ�ɿɫɧɭɽ�ɞɨɫɢɬɶ�ɜɟɥɢɤɚ�ɤɿɥɶɤɿɫɬɶ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɯ�

ɡɚɫɨɛɿɜ� ɞɥɹ ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�� Ɂɨɤɪɟɦɚ� ɦɨɠɧɚ�

ɜɢɞɿɥɢɬɢ: 

� Ɍɟɪɦɨɦɟɬɪɢ�ɧɚ� ɨɫɧɨɜɿ� ɿɧɮɪɚɱɟɪɜɨɧɢɯ� ɫɟɧɫɨɪɿɜ��ɐɿ�ɩɪɢɫɬɪɨʀ� ɜɢɦɿɪɸɸɬɶ�

ɬɟɩɥɨɜɟ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɡ� ɨɛ
ɽɤɬɚ� ɿ� ɩɟɪɟɬɜɨɪɸɸɬɶ� ɣɨɝɨ� ɧɚ� ɬɟɦɩɟɪɚɬɭɪɧɿ� ɞɚɧɿ��

ȼɨɧɢ�ɱɚɫɬɨ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�ɭ�ɩɪɨɦɢɫɥɨɜɨɫɬɿ�ɬɚ�ɦɟɞɢɰɢɧɿ�  

� Ɍɟɪɦɚɥɶɧɿ� ɤɚɦɟɪɢ�� ɐɿ� ɤɚɦɟɪɢ� ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɧɚ� ɜɟɥɢɤɢɯ� ɜɿɞɫɬɚɧɹɯ� ɬɚ� ɜ� ɪɟɚɥɶɧɨɦɭ� ɱɚɫɿ�� ȼɨɧɢ� ɲɢɪɨɤɨ�

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�ɞɥɹ�ɤɨɧɬɪɨɥɸ�ɬɟɦɩɟɪɚɬɭɪɢ�ɜ�ɩɪɨɦɢɫɥɨɜɢɯ�ɨɛ
ɽɤɬɚɯ��ɛɭɞɿɜɥɹɯ�

ɬɚ�ɿɧɲɢɯ�ɦɿɫɰɹɯ� 

� ɋɦɚɪɬɮɨɧɢ� ɡ� ɮɭɧɤɰɿɽɸ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�� Ⱦɟɹɤɿ� ɫɦɚɪɬɮɨɧɢ�

ɦɚɸɬɶ� ɜɛɭɞɨɜɚɧɿ� ɫɟɧɫɨɪɢ�� ɹɤɿ� ɦɨɠɭɬɶ� ɜɢɦɿɪɸɜɚɬɢ� ɬɟɦɩɟɪɚɬɭɪɭ� ɩɨɜɿɬɪɹ� ɚɛɨ�

ɨɛ
ɽɤɬɿɜ��Ⱦɥɹ�ɰɶɨɝɨ�ɦɨɠɭɬɶ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ�ɫɩɟɰɿɚɥɶɧɿ�ɞɨɞɚɬɤɢ�  

� Ȼɟɡɤɨɧɬɚɤɬɧɿ� ɬɟɪɦɨɦɟɬɪɢ� ɞɥɹ� ɫɩɨɠɢɜɚɱɿɜ�� ɐɿ� ɩɪɢɫɬɪɨʀ�� ɹɤ� ɩɪɚɜɢɥɨ��

ɦɚɸɬɶ�ɮɨɪɦɭ�ɩɿɫɬɨɥɟɬɚ�ɚɛɨ�ɬɟɪɦɨɦɟɬɪɚ�ɡ�ɥɚɡɟɪɧɢɦ�ɩɨɤɚɠɱɢɤɨɦ��ȼɨɧɢ�ɲɢɪɨɤɨ�

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɜ� ɞɨɦɚɲɧɿɯ� ɭɦɨɜɚɯ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɬɿɥɚ�� ʀɠɿ�

ɚɛɨ�ɿɧɲɢɯ�ɩɨɜɟɪɯɨɧɶ� 

ȼɚɠɥɢɜɨ� ɡɚɡɧɚɱɢɬɢ�� ɳɨ� ɬɨɱɧɿɫɬɶ� ɰɢɯ� ɡɚɫɨɛɿɜ� ɦɨɠɟ� ɜɚɪɿɸɜɚɬɢɫɶ�� ɿ� ʀɯɧɽ�

ɜɢɤɨɪɢɫɬɚɧɧɹ� ɩɨɜɢɧɧɨ� ɜɿɞɛɭɜɚɬɢɫɹ� ɡ� ɭɪɚɯɭɜɚɧɧɹɦ� ɜɢɦɨɝ� ɫɩɟɰɢɮɿɱɧɨʀ� ɫɢɬɭɚɰɿʀ�

ɚɛɨ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɩɪɨɮɟɫɿɨɧɚɥɿɜ��ɹɤɳɨ�ɩɨɬɪɿɛɧɚ�ɜɢɫɨɤɚ�ɬɨɱɧɿɫɬɶ�ɜɢɦɿɪɸɜɚɧɧɹ�  

Ȼɟɡɤɨɧɬɚɤɬɧɿ� ɬɟɪɦɨɦɟɬɪɢ� ɞɥɹ� ɫɩɨɠɢɜɚɱɿɜ� ɩɪɚɰɸɸɬɶ� ɧɚ� ɨɫɧɨɜɿ� ɪɿɡɧɢɯ�

ɩɪɢɧɰɢɩɿɜ��Ɉɫɧɨɜɧɿ�ɜɢɞɢ�ɩɪɢɧɰɢɩɿɜ�ɪɨɛɨɬɢ�ɬɚɤɢɯ�ɬɟɪɦɨɦɟɬɪɿɜ�ɜɤɥɸɱɚɸɬɶ� 
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� ȱɧɮɪɚɱɟɪɜɨɧɿ� ɬɟɪɦɨɦɟɬɪɢ�� ɐɿ� ɬɟɪɦɨɦɟɬɪɢ� ɜɢɦɿɪɸɸɬɶ� ɬɟɩɥɨɜɟ�

ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɡ� ɨɛ
ɽɤɬɚ�� ȼɨɧɢ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɲɤɿɪɢ�� ɩɪɟɞɦɟɬɿɜ�� ʀɠɿ� ɬɨɳɨ�� ȱɧɮɪɚɱɟɪɜɨɧɢɣ� ɩɪɨɦɿɧɶ��

ɜɢɩɪɨɦɿɧɸɜɚɧɢɣ� ɨɛ
ɽɤɬɨɦ�� ɫɩɪɢɣɦɚɽɬɶɫɹ� ɫɟɧɫɨɪɨɦ�� ɿ� ɧɚ� ɨɫɧɨɜɿ� ɨɬɪɢɦɚɧɢɯ�

ɞɚɧɢɯ�ɨɛɱɢɫɥɸɽɬɶɫɹ�ɬɟɦɩɟɪɚɬɭɪɚ� 

� Ɍɟɪɦɨɩɚɪɧɿ ɬɟɪɦɨɦɟɬɪɢ��ȼɨɧɢ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�ɫɩɚɪɟɧɭ�ɬɟɪɦɨɩɚɪɭ�ɞɥɹ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ��ɉɪɢ� ɡɦɿɧɿ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜ� ɬɨɱɰɿ� ɤɨɧɬɚɤɬɭ� ɬɟɪɦɨɩɚɪɢ�

ɡɦɿɧɸɽɬɶɫɹ�ɧɚɩɪɭɝɚ��ɳɨ�ɦɨɠɟ�ɛɭɬɢ�ɜɢɦɿɪɹɧɚ�ɿ�ɩɟɪɟɬɜɨɪɟɧɚ�ɧɚ�ɬɟɦɩɟɪɚɬɭɪɭ�  

ɓɨ�ɫɬɨɫɭɽɬɶɫɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɛɟɡɤɨɧɬɚɤɬɧɢɯ�ɬɟɪɦɨɦɟɬɪɿɜ�ɞɥɹ�ɫɩɨɠɢɜɚɱɿɜ��

ɨɫɧɨɜɧɿ�ɚɫɩɟɤɬɢ��ɧɚ�ɹɤɿ�ɫɥɿɞ�ɡɜɟɪɧɭɬɢ�ɭɜɚɝɭ��ɜɤɥɸɱɚɸɬɶ� 

� Ⱦɿɚɩɚɡɨɧ� ɜɢɦɿɪɸɜɚɧɧɹ�� ȼɢɡɧɚɱɚɽ� ɦɿɧɿɦɚɥɶɧɭ� ɬɚ� ɦɚɤɫɢɦɚɥɶɧɭ�

ɬɟɦɩɟɪɚɬɭɪɭ��ɹɤɭ�ɦɨɠɟ�ɜɢɦɿɪɹɬɢ�ɬɟɪɦɨɦɟɬɪ� 

� Ɍɨɱɧɿɫɬɶ�� ȼɤɚɡɭɽ�� ɧɚɫɤɿɥɶɤɢ� ɬɨɱɧɨ� ɬɟɪɦɨɦɟɬɪ� ɜɢɦɿɪɸɽ� ɬɟɦɩɟɪɚɬɭɪɭ��

Ɍɨɱɧɿɫɬɶ�ɦɨɠɟ�ɜɿɞɪɿɡɧɹɬɢɫɹ�ɡɚɥɟɠɧɨ�ɜɿɞ�ɦɨɞɟɥɿ�ɿ�ɜɢɦɨɝ�ɜɢɦɿɪɸɜɚɧɧɹ� 

� ɑɚɫ� ɜɢɦɿɪɸɜɚɧɧɹ�� ȼɤɚɡɭɽ�� ɹɤ� ɲɜɢɞɤɨ� ɬɟɪɦɨɦɟɬɪ� ɦɨɠɟ� ɡɞɿɣɫɧɢɬɢ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�� Ⱦɟɹɤɿ� ɦɨɞɟɥɿ� ɦɚɸɬɶ� ɲɜɢɞɤɢɣ� ɜɿɞɝɭɤ�� ɳɨ� ɨɫɨɛɥɢɜɨ�

ɜɚɠɥɢɜɨ�ɞɥɹ�ɦɟɞɢɱɧɢɯ�ɞɨɞɚɬɤɿɜ� 

� Ɏɭɧɤɰɿɨɧɚɥɶɧɿɫɬɶ�� Ⱦɟɹɤɿ� ɬɟɪɦɨɦɟɬɪɢ� ɦɨɠɭɬɶ� ɦɚɬɢ� ɞɨɞɚɬɤɨɜɿ� ɮɭɧɤɰɿʀ��

ɬɚɤɿ�ɹɤ�ɩɚɦ
ɹɬɶ�ɞɥɹ�ɡɛɟɪɟɠɟɧɧɹ�ɪɟɡɭɥɶɬɚɬɿɜ��ɪɟɠɢɦɢ�ɜɢɦɿɪɸɜɚɧɧɹ��ɚɜɬɨɦɚɬɢɱɧɟ�

ɜɢɦɟɧɟɧɧɹ��ɬɨɳɨ� 

Ɋɨɡɝɥɹɧɟɦɨ�ɞɟɬɚɥɶɧɿɲɟ�ɩɪɢɤɥɚɞɢ�ɛɟɡɤɨɧɬɚɤɬɧɢɯ�ɬɟɪɦɨɦɟɬɪɿɜ�  

Ɉɞɧɢɦ� ɿɡ� ɩɪɢɤɥɚɞɿɜ� ɩɪɢɥɚɞɭ� ɞɥɹ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɽ� ɬɟɨɦɨɦɟɬɪ� ArhiMED EcoTherm ST ���� �ɪɢɫ�� ������ Ɉɫɧɨɜɧɢɦɢ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɰɶɨɝɨ�ɡɚɫɨɛɭ�ɽ� 

� Ⱦɿɚɩɚɡɨɧ�ɜɢɦɿɪɸɜɚɧɶ��ɜɿɞ���ɞɨ�����. 

� ɉɨɯɢɛɤɚ�ɜɢɦɿɪɸɜɚɧɧɹ�������ɋ. 

� Ɍɟɦɩɟɪɚɬɭɪɧɚ�ɲɤɚɥɚ��ɐɟɥɶɫɿɣ�ɬɚ�Ɏɚɪɟɧɝɟɣɬ. 

� Ʉɿɥɶɤɿɫɬɶ�ɫɥɨɬɿɜ�ɩɚɦ¶ɹɬɿ����. 

� Ɉɛɥɚɫɬɶ�ɡɚɫɬɨɫɭɜɚɧɧɹ��ɥɸɞɢɧɚ��ɬɜɚɪɢɧɢ��ɩɨɜɟɪɯɧɿ. 

� ɑɚɫ�ɜɢɦɿɪɸɜɚɧɧɹ��ɦɢɬɬɽɜɨ��ɦɟɧɲɟ���ɫɟɤ�. 
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� Ⱦɨɞɚɬɤɨɜɿ� ɮɭɧɤɰɿʀ�� ɚɜɬɨɦɚɬɢɱɧɟ� ɜɢɦɤɧɟɧɧɹ�� ɦɨɧɨɯɪɨɦɧɚ� ɩɿɞɫɜɿɬɤɚ��

ɫɩɟɰɢɮɿɤɚɰɿɹ�'&��9� 

 

 
Ɋɢɫɭɧɨɤ�����± Ȼɟɡɤɨɧɬɚɤɬɧɢɣ�ɬɟɪɦɨɦɟɬɪ�ArhiMED EcoTherm ST 

 

ɓɟ� ɨɞɧɢɦ� ɩɪɢɥɚɞɨɦ� ɞɥɹ� ɛɟɡɤɨɧɬɚɤɬɧɨɝ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɽ�

ɩɿɪɨɦɟɬɪ�*0����ɜɿɞ Benetech �ɪɢɫ������. Ƚɨɥɨɜɧɨɸ�ɩɟɪɟɜɚɝɨɸ�ɞɚɧɨɝɨ�ɩɪɢɫɬɪɨɸ�

ɽ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɤɨɥɶɨɪɨɜɨɝɨ� ɿɧɜɟɪɫɿɣɧɨɝɨ� ɟɤɪɚɧɚ�� ɳɨ� ɡɚɛɟɡɩɟɱɭɽ� ɡɧɚɱɟɧɟ 

ɡɚɨɳɚɞɠɟɧɧɹ� ɟɧɟɪɝɿʀ� ɣ� ɡɪɭɱɧɿɫɬɶ� ɟɤɫɩɥɭɚɬɚɰɿʀ�� Ɉɫɧɨɜɧɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�

GM333 ɽ� 

� Ⱦɿɚɩɚɡɨɧ�ɜɢɦɿɪɸɜɚɧɧɹ��-50 °C  ± 400 °C. 

� Ⱦɢɫɤɪɟɬɧɿɫɬɶ�������&�ɚɛɨ������). 

� ɉɨɯɢɛɤɚ������. 

� ɑɚɫ�ɜɿɞɝɭɤɭ������ɦɫ. 

� ɋɩɟɤɬɪɚɥɶɧɢɣ�ɞɿɚɩɚɡɨɧ���-���ɦɤɦ. 
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� Ʉɨɟɮɿɰɿɽɧɬ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ��(06�������. 

� Ʌɚɡɟɪɧɢɣ�ɩɨɤɚɠɱɢɤ��ɨɞɧɨɩɪɨɦɟɧɟɜɢɣ. 

� Ɋɨɛɨɱɚ�ɬɟɦɩɟɪɚɬɭɪɚ��ɜɿɞ���ɞɨ������&. 

� Ɋɨɛɨɱɚ�ɜɨɥɨɝɿɫɬɶ����-95%. 

� Ƚɚɛɚɪɢɬɢ� ���[���[���ɦɦ. 

 

 
Ɋɢɫɭɧɨɤ�����± Benetech GM333 

 

ȱɧɲɢɦ� ɩɪɢɤɥɚɞɨɦ� ɩɪɢɫɬɪɨɸ� ɞɥɹ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɽ� ɛɟɡɤɨɧɬɚɤɬɧɢɣ ɿɧɮɪɚɱɟɪɜɨɧɢɣ ɩɿɪɨɦɟɬɪ WT319B. Ɂɚɜɞɹɤɢ�

ɞɿɚɩɚɡɨɧɭ�ɜɢɦɿɪɸɜɚɧɧɹ�ɜɿɞ�-�����ɞɨ�������ɋ�ɰɹ�ɦɨɞɟɥɶ�ɡɧɚɣɞɟ�ɫɜɨɽ�ɡɚɫɬɨɫɭɜɚɧɧɹ�

ɜ� ɪɿɡɧɢɯ� ɝɚɥɭɡɹɯ�ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ�� ɚ� ɫɚɦɟ� ɧɚ�ɦɚɲɢɧɨɛɭɞɿɜɧɢɯ� ɬɚ� ɩɪɨɦɢɫɥɨɜɢɯ�

ɩɿɞɩɪɢɽɦɫɬɜɚɯ, ɞɥɹ� ɤɨɧɬɪɨɥɸ� ɬɟɦɩɟɪɚɬɭɪɢ� ɡɛɟɪɿɝɚɧɧɹ� ɧɚ� ɩɪɨɞɭɤɬɨɜɢɯ� ɬɚ�

ɨɜɨɱɟɜɢɯ� ɫɤɥɚɞɚɯ, ɜɢɹɜɥɟɧɧɹ� ɩɟɪɟɝɪɿɜɭ� ɟɥɟɤɬɪɨɨɛɥɚɞɧɚɧɧɹ� ɧɚ� ɩɿɞɩɪɢɽɦɫɬɜɚɯ�

ɟɧɟɪɝɟɬɢɱɧɨɝɨ�ɤɨɦɩɥɟɤɫɭ, ɜɢɡɧɚɱɟɧɧɹ�ɜɢɬɨɤɿɜ�ɬɟɩɥɚ�ɧɚ�ɨɛ
ɽɤɬɚɯ�ɀɄɉ� 
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Ɋɢɫɭɧɨɤ�����± Ȼɟɡɤɨɧɬɚɤɬɧɢɣ�ɿɧɮɪɚɱɟɪɜɨɧɢɣ�ɩɿɪɨɦɟɬɪ�:7���% 

 

Ɉɫɧɨɜɧɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�WINTACT WT319B ɽ� 

� Ɋɨɡɞɿɥɶɧɚ�ɡɞɚɬɧɿɫɬɶ�����ɋ. 

� Ɍɨɱɧɿɫɬɶ�ɜɢɦɿɪɭ������. 

� Ɉɩɬɢɱɧɢɣ�ɞɨɡɜɿɥ�����. 

� ɉɨɫɬɿɣɧɢɣ�ɤɨɟɮɿɰɿɽɧɬ�ȿ06�����. 

� ȼɢɛɿɪ�ɨɞɢɧɢɰɶ�ɜɢɦɿɪɭ��ɋ�°F. 

� Ɇɨɠɥɢɜɿɫɬɶ�ɛɟɡɩɟɪɟɪɜɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ. 

� Ɋɿɞɤɨɤɪɢɫɬɚɥɿɱɧɢɣ�ɟɤɪɚɧ�ɡ�ɩɿɞɫɜɿɱɭɜɚɧɧɹɦ. 

� Ʌɚɡɟɪɧɢɣ�ɩɨɤɚɠɱɢɤ�ɞɥɹ�ɡɪɭɱɧɿɲɨɝɨ�ɩɪɢɰɿɥɸɜɚɧɧɹ. 

� ɒɜɢɞɤɿɫɬɶ�ɜɢɦɿɪɭ�����ɫ. 

� ɍɬɪɢɦɚɧɧɹ�ɪɟɡɭɥɶɬɚɬɿɜ�ɜɢɦɿɪɭ�+2/'�  

Ɋɨɡɝɥɹɧɭɬɿ� ɜɢɳɟ� ɩɪɨɝɚɦɧɨ-ɬɟɯɧɿɱɧɿ� ɡɚɫɨɛɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜɨɥɨɞɿɸɬɶ� ɞɨɫɢɬɶ� ɜɢɫɨɤɢɦɢ� ɩɨɤɚɡɧɢɤɚɦɢ� ɬɨɱɧɨɫɬɿ�

ɜɢɦɿɪɸɜɚɧɧɹ�� ɦɚɸɬɶ� ɜɢɫɨɤɢɣ� ɫɬɭɩɿɧɶ� ɦɨɛɿɥɶɧɨɫɬɿ� �ɽ� ɦɨɠɥɢɜɿɫɬɶ� ɜɢɦɿɜɪɹɬɢ�

ɬɟɦɩɟɪɚɬɭɪɭ�� ɜɡɹɜɲɢ� ɩɪɢɫɬɪɿɣ� ɞɨ� ɪɭɤ��� ɩɪɨɬɟ� ɨɫɧɨɜɧɢɦ� ɧɟɞɨɥɿɤɨɦ� ɞɚɧɢɯ�
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ɩɪɢɫɬɪɨʀɜ� ɽ� ɬɟ�� ɳɨ� ɜɨɧɢ� ɧɟ� ɡɛɟɪɿɝɚɸɬɶ� ɞɚɧɿ� ɩɪɨ� ɤɨɪɢɫɬɭɜɚɱɿɜ�� ɞɥɹ� ɹɤɢɯ�

ɡɞɿɣɫɧɟɧɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� �ɧɟɡɜɚɠɚɸɱɢ� ɧɚ� ɬɟ�� ɳɨ� ɬɟɦɩɟɪɚɬɭɪɚ�

ɡɛɟɪɿɝɚɽɬɶɫɹ�� ɧɟ� ɦɚɽ� ɦɨɠɥɢɜɨɫɬɿ� ɚɫɨɰɿɸɜɚɬɢ� ɡɛɟɪɟɠɟɧɭ� ɬɟɦɩɟɪɚɬɭɪɭ� ɿɡ�

ɤɨɪɢɫɬɭɜɚɱɟɦ���Ɍɚɤɢɦ�ɱɢɧɨɦ�ɪɨɡɝɥɹɧɭɬɿ�ɩɪɢɫɬɪɨʀ�ɧɟ�ɦɨɠɭɬɶ�ɛɭɬɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ�

ɞɥɹ�ɚɜɬɨɦɚɬɢɱɧɨʀ�ɫɢɫɬɟɦɢ�ɤɨɧɬɪɨɥɸ�ɞɨɫɬɭɩɭ�ɡɚ�ɪɿɜɧɟɦ�ɬɟɦɩɟɪɚɬɭɪɢ�ɬɿɥɚ��ɳɨ�ɽ�

ɞɨɫɢɬɶ�ɫɭɬɬɽɜɢɦ�ɧɟɞɨɥɿɤɨɦ� 

 

1.5 ɉɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱɿ 

Ɍɟɦɚ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L�� ɹɤɚ�ɜɤɥɸɱɚɽ�ɤɨɧɬɪɨɥɶ�

ɞɨɫɬɭɩɭ� ɤɨɪɢɫɬɭɜɚɱɿɜ� ɡɚ� ɩɨɤɚɡɚɦɢ� ʀɯ� ɬɟɦɩɟɪɚɬɭɪɢ�� ɽ� ɨɫɨɛɥɢɜɨ� ɚɤɬɭɚɥɶɧɨɸ�

ɫɶɨɝɨɞɧɿ��ɨɫɨɛɥɢɜɨ�ɜ�ɤɨɧɬɟɤɫɬɿ�ɛɨɪɨɬɶɛɢ�ɡ�ɩɚɧɞɟɦɿɽɸ�ɤɨɪɨɧɚɪɜɿɪɭɫɭ�&29,'-19.  

Ɍɨɦɭ� ɞɥɹ� ɩɪɨɟɤɬɭɜɚɧɧɹ� ɞɚɧɨɝɨ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɫɥɿɞ� ɜɢɤɨɧɚɬɢ�

ɧɚɫɬɭɩɧɭ�ɩɨɫɥɿɞɨɜɧɿɫɬɶ�ɤɪɨɤɿɜ: 

1. ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ�ɜɿɞɨɦɿ ɡɚɫɨɛɢ�ɬɚ�ɫɢɫɬɟɦɢ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ��ɜɢɹɜɢɬɢ�ʀɯ�ɧɟɞɨɥɿɤɢ�ɬɚ�ɩɟɪɟɜɚɝɢ; 

2. ɫɤɥɚɫɬɢ� ɧɚɛɿɪ� ɮɭɧɤɰɿɣɧɢɯ� ɬɚ� ɧɟɮɭɧɤɰɿɣɧɢɯ� ɜɢɦɨɝ� ɞɨ� ɩɪɨɝɪɚɦɧɨ-

ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ�

ɥɨɝɭɜɚɧɧɹ ɧɚ�ɛɚɡɿ�5DVpberry Pi; 

3. ɩɪɨɜɟɫɬɢ� ɜɢɛɿɪ� ɚɩɚɪɚɬɧɢɯ� ɬɚ� ɩɪɨɝɪɚɦɧɢɯ� ɡɚɫɨɛɿɜ� ɞɥɹ� ɩɪɨɽɤɬɭɜɚɧɧɹ�

ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɡɚɫɨɛɭ� 

4. ɜɢɤɨɧɚɬɢ� ɩɪɨɽɤɬɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ�

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɨɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ�

Raspberry Pi;   

5. ɜɢɤɨɧɚɬɢ� ɩɪɨɽɤɬɭɜɚɧɧɹ� ɫɯɟɦɢ� ɟɥɟɤɬɪɢɱɧɨʀ� ɩɪɢɧɰɢɩɨɜɨʀ�� ɚ� ɬɚɤɨɠ�

ɦɨɧɬɚɠɧɨʀ� ɫɯɟɦɢ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L��  

6. ɡɞɿɣɫɧɢɬɢ� ɩɪɨɝɪɚɦɧɭ� ɪɟɚɥɿɡɚɰɿɸ� ɮɭɧɤɰɿɣ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�

ɡɚɫɨɛɭ. 
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2 ȺɉȺɊȺɌɇȺ� ɊȿȺɅȱɁȺɐȱə� ɉɊɈȽɊȺɆɇɈ-ɌȿɏɇȱɑɇɈȽɈ� ɁȺɋɈȻɍ�

ȻȿɁɄɈɇɌȺɄɌɇɈȽɈ� ȼɂɆȱɊɘȼȺɇɇə� ɌȿɆɉȿɊȺɌɍɊɂ� ȱɁ� ɎɍɇɄɐȱȯɘ�

ɅɈȽɍȼȺɇɇə�ɇȺ�ȻȺɁȱ�5$SPBERRY PI 

2.1 ȼɢɡɧɚɱɟɧɧɹ� ɜɢɦɨɝ ɞɨ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ ɧɚ�ɛɚɡɿ Rasperry Pi  

ȼɢɡɧɚɱɟɧɧɹ� ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ� ɜɢɦɨɝ� ɽ� ɨɞɧɢɦ� ɿɡ� ɩɟɪɲɢɯ� ɟɬɚɩɿɜ� ɭ� ɩɪɨɰɟɫɿ�

ɩɪɨɟɤɬɭɜɚɧɧɹ� ɛɭɞɶ-ɹɤɨʀ� ɫɢɫɬɟɦɢ� ɱɢ� ɩɪɢɫɬɪɨɸ�� ɨɫɤɿɥɶɤɢ� ɰɿ� ɜɢɦɨɝɢ� ɜɢɡɧɚɱɚɸɬɶ��

ɹɤɿ� ɤɨɧɤɪɟɬɧɿ� ɮɭɧɤɰɿʀ� ɩɨɜɢɧɧɿ� ɛɭɬɢ� ɪɟɚɥɿɡɨɜɚɧɿ� ɭ� ɰɿɣ� ɫɢɫɬɟɦɿ�� ɑɿɬɤɨ�

ɫɮɨɪɦɭɥɶɨɜɚɧɿ� ɜɢɦɨɝɢ�ɞɨɩɨɦɚɝɚɸɬɶ�ɩɨɤɪɚɳɢɬɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɬɚ� ɹɤɿɫɬɶ�ɩɪɨɰɟɫɭ�

ɪɨɡɪɨɛɤɢ�ɫɢɫɬɟɦɢ�� 

ɉɪɨɟɤɬɨɜɚɧɢɣ ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ� ɡɚɫɿɛ ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɟɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ� Raspberry Pi ɩɨɜɢɧɟɧ� ɜɢɤɨɧɭɜɚɬɢ�

ɧɚɫɬɭɩɧɿ�ɮɭɧɤɰɿʀ: 

� ɦɨɠɥɢɜɿɫɬɶ�ɡɱɢɬɭɜɚɧɧɹ�RFID ɦɿɬɤɢ (ɭ�ɜɢɝɥɹɞɿ�ɤɚɪɬɤɢ�ɚɛɨ�ɛɪɟɥɤɚ); 

� ɩɟɪɟɜɿɪɤɚ� ɩɪɢɫɭɬɧɨɫɬɿ� ɫɱɢɬɚɧɨʀ� RFID ɦɿɬɤɢ� ɭ� ɛɚɡɿ� ɞɨɫɬɭɩɧɢɯ� RFID 

ɦɿɬɨɤ��ɞɥɹ�ɭɫɭɧɟɧɧɹ�ɦɨɠɥɢɜɨɫɬɿ�ɜɢɦɿɪɸɜɚɧɶ�ɧɟ�ɚɜɬɨɪɢɡɨɜɚɧɢɦ�ɤɨɪɢɫɬɭɜɚɱɚɦ�� 

� ɛɟɡɤɨɧɬɚɤɬɧɟ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɥɸɞɢɧɢ� ɩɨ� ɧɚɬɢɫɤɚɧɧɸ� ɧɚ�

ɤɧɨɩɤɭ; 

� ɩɟɪɟɜɿɪɤɚ� ɬɚ� ɨɩɪɚɰɸɜɚɧɧɹ� ɜɢɦɿɪɹɧɢɯ� ɡɧɚɱɟɧɶ� ɬɟɦɩɟɪɚɬɭɪɢ�

�ɜɫɬɚɧɨɜɥɟɧɧɹ�ɬɚ�ɩɟɪɟɜɿɪɤɚ�ɿɡ�ɡɚɞɚɧɢɦ�ɩɨɪɨɝɨɜɢɦ�ɡɧɚɱɟɧɧɹɦ�� 

� ɿɧɞɢɤɚɰɿɹ�ɜɢɦɿɪɹɧɨɝɨ�ɡɧɚɱɟɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɧɚ�/&'�ɞɢɫɩɥɟʀ� 

� ɿɧɞɢɤɚɰɿɹ� ɞɨɡɜɨɥɭ� ɞɥɹ� ɤɨɪɢɫɬɭɜɚɱɚ� �ɧɚ� ɨɫɧɨɜɿ� ɜɢɦɿɪɹɧɨɝɨ� ɡɧɚɱɟɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ��ɧɚ�/&'�ɞɢɫɩɥɟʀ�ɬɚ�ɫɜɿɬɥɨ�ɞɿɨɞɚɯ� 

� ɡɛɟɪɟɠɟɧɧɹ�ɞɚɧɢɯ�ɩɪɨ�ɤɨɠɧɟ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɤɨɪɢɫɬɭɜɚɱɚ�

ɭ�ɥɨɝ-ɮɚɣɥɿ� 

Ɍɚɤɨɠ�� ɜɢɞɿɥɢɦɨ ɧɚɛɿɪ� ɧɟɮɭɧɤɰɿɣɧɢɯ� ɜɢɦɨɝ�� ɳɨ� ɛɭɞɭɬɶ� ɨɩɢɫɭɜɚɬɢ ɬɚɤɿ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɹɤ� ɡɪɭɱɧɿɫɬɶ� ɜɢɤɨɪɢɫɬɚɧɧɹ��
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ɦɚɫɲɬɚɛɨɜɚɧɿɫɬɶ�� ɧɚɞɿɣɧɿɫɬɶ�� ɬɨɳɨ�� Ɂɨɤɪɟɦɚ� ɩɪɨɟɤɬɨɜɚɧɢɣ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ�

ɡɚɫɿɛ�ɩɨɜɢɧɟɧ� 

� Ȼɭɬɢ�ɤɨɦɩɚɤɬɧɢɦ��ɦɚɬɢ�ɧɟ�ɜɟɥɢɤɿ�ɝɚɛɚɪɢɬɧɿ�ɪɨɡɦɿɪɢ� 

� ȼɨɥɨɞɿɬɢ� ɩɪɨɫɬɢɦ� ɬɚ� ɡɪɭɱɧɢɦ� ɿɧɬɟɪɮɟɣɫɨɦ�� ɡ� ɿɧɬɭʀɬɢɜɧɨ� ɡɪɨɡɭɦɿɥɢɦ�

ɩɨɪɹɞɤɨɦ�ɪɨɛɨɬɢ�ɿɡ�ɩɪɢɫɬɪɨɽɦ� 

� Ɇɚɬɢ�ɧɟ�ɜɢɫɨɤɭ�ɰɿɧɭ� 

� Ȼɭɬɢ�ɩɪɢɞɚɬɧɢɦ�ɞɨ�ɦɚɫɲɬɚɛɨɜɚɧɨɫɬɿ�ɬɚ�ɪɨɡɲɢɪɟɧɧɹ�ɮɭɧɤɰɿɣ� 

� ɉɪɢɞɚɬɧɢɦ ɞɨ�ɨɧɨɜɥɟɧɧɹ� 

� ȼɨɥɨɞɿɬɢ�ɞɨɫɢɬɶ�ɜɢɫɨɤɨɸ�ɲɜɢɞɤɿɫɬɸ�ɨɛɪɨɛɤɢ�ɞɚɧɢɯ� 

� Ȼɭɬɢ� ɚɜɬɨɧɨɦɧɢɦ� ɬɚ� ɦɨɠɥɢɜɿɫɬɶ� ɩɿɞ¶ɽɞɧɭɜɚɬɢɫɶ� ɞɨ� ɡɨɜɧɿɲɧɿɯ� ɞɠɟɪɟɥ�

ɠɢɜɥɟɧɧɹ� 

Ɍɚɤɢɦ�ɱɢɧɨɦ��ɛɭɥɨ�ɜɢɡɧɚɱɟɧɨ ɧɚɛɿɪ�ɮɭɧɤɰɿɣɧɢɯ�ɬɚ�ɧɟɮɭɧɤɰɿɣɧɢɯ�ɜɢɦɨɝ��ɳɨ�

ɞɨɡɜɨɥɹɸɬɶ ɡɪɨɡɭɦɿɬɢ ɮɭɧɤɰɿʀ ɬɚ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɹɤɿ�ɩɨɜɢɧɟɧ�ɦɚɬɢ�ɩɪɨɟɤɬɨɜɚɧɢɣ�

ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ�ɡɚɫɿɛ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ� 

 

2.2 ɋɬɪɭɤɬɭɪɚ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɡɚɫɨɛɭ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ ɧɚ�ɛɚɡɿ�5DVSHUU\�3L 

Ɂ� ɦɟɬɨɸ� ɪɟɚɥɿɡɚɰɿʀ� ɜɢɡɧɚɱɟɧɢɯ ɮɭɧɤɰɿɣɧɢɯ� ɬɚ� ɧɟɮɭɧɤɰɿɣɧɢɯ� ɜɢɦɨɝ�

ɞɨɩɪɨɝɚɪɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ�

ɮɭɧɤɰɿɽɸ� ɥɟɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ Rasperry Pi ɡɚɩɪɨɩɨɧɨɜɚɧɨ� ɫɬɪɭɤɬɭɪɭ� ɰɶɨɝɨ ɡɚɫɨɛɭ, 

ɫɬɪɭɤɬɭɪɧɭ�ɫɯɟɦɭ�ɹɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ�ɪɢɫ������� 

ɉɪɟɞɫɬɚɜɥɟɧɢɣ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ� ɡɚɫɿɛ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɫɤɥɚɞɚɽɬɶɫɹ�ɿɡ��ɬɚɤɢɯ�ɩɪɨɝɪɚɦɧɢɯ�ɬɚ�ɚɩɚɪɚɬɧɢɯ�ɫɤɥɚɞɨɜɢɯ�  

�  Ɉɞɧɨɩɥɚɬɧɚ Ʉɋ� 5DVSEHUU\� 3ɿ�� Ɉɫɧɜɨɧɢɦ� ɩɪɢɡɧɚɱɟɧɧɹɦ� ɞɚɧɨʀ� Ʉɋ� ɽ�

ɩɪɢɣɧɹɬɬɹ� ɪɿɲɟɧɧɹ� ɩɪɨ� ɨɬɪɢɦɚɧɟ� ɡɧɚɱɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɥɸɞɢɧɢ�� ɬɨɛɬɨ�

ɜɢɡɧɚɱɟɧɧɹ�ɱɢ�ɩɟɪɟɜɢɳɭɽ�ɜɨɧɨ�ɡɚɞɚɧɟ�ɩɨɪɨɝɨɜɟ�ɡɧɚɱɟɧɧɹ��ɓɟ�ɨɞɧɿɽɸ�ɮɭɧɤɰɿɽɸ��

ɹɤɚ� ɩɨɤɥɚɞɚɽɬɶɫɹ� ɧɚ� �5DVSEHUU\� 3ɿ� ɽ� ɩɟɪɟɜɿɪɤɚ� ɨɬɪɢɦɚɧɨʀ�RFID ɦɿɬɤɢ� ɭ� ɫɩɢɫɤɭ�

ɜɿɞɨɦɢɯ��ɧɚɩɟɪɟɞ�ɜɢɡɧɚɱɟɧɢɯ�ɤɨɪɢɫɬɭɜɚɱɿɜ�ɩɪɢɫɬɪɨɸ���Ɉɤɪɿɦ�ɬɨɝɨ�5DVSEHUU\�3ɿ�

ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɹɤ� ɫɟɪɟɞɨɜɢɳɟ� ɭ� ɹɤɨɦɭ� ɪɨɡɝɨɪɧɭɬɨ� ɿɧɫɬɪɭɦɟɧɬ� ɪɨɡɪɨɛɤɢ�
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ɫɰɟɧɚɪɿʀɜ� 1RGH-5('� ɬɚ� ɛɪɨɤɟɪ� mosquito�� Ɉɞɧɨɩɥɚɬɧɚ� Ʉɋ� 5DVSEHUU\� 3L�

ɡ¶ɽɞɧɭɽɬɫɹ� ɡ�ESP��� ɱɟɪɟɡ� ɛɟɡɞɪɨɬɨɜɢɣ� ɡɜ¶ɹɡɨɤ�Wi-Fi ɩɨ� ɩɪɨɬɨɤɨɥɭ�MQTT�� ɳɨ�

ɮɭɧɤɰɿɨɧɭɽ� ɡɚ� ɩɪɢɧɰɢɩɨɦ� ©ɩɿɞɩɢɫɤɚ-ɩɭɛɥɿɤɚɰɿɹª�� ɍ� ɫɢɫɬɟɦɿ� ɡɚɞɿɹɧɨ� ɱɨɬɬɢɪɢ�

ɬɨɩɿɤɢ�  

x esp32/UID ± ɩɭɛɥɿɤɚɰɿɹ�RFID ɦɿɬɤɢ�  

x esp32/temperature ± ɩɭɛɥɿɤɚɰɿɹ�ɞɚɧɢɯ�ɩɪɨ�ɬɟɦɩɟɪɚɬɭɪɭ�ɥɸɞɢɧɢ� 

x esp32/PresentUI ± ɩɭɛɥɿɤɚɰɿɹ� ɩɨɜɿɞɨɦɥɟɧɶ��ɳɨ� ɜɢɡɧɚɱɚɸɬɶ� ɱɢ� ɽ� ɡɚɞɚɧɚ�

RFID ɦɿɬɤɚ�ɭ�ɫɩɢɫɤɭ�ɜɿɞɨɦɢɯ�ɦɿɬɨɤ�ɤɨɪɢɫɬɭɜɚɱɿɜ� 

x esp32/GrantedDenited ± ɩɭɛɥɿɤɚɰɿɹ�ɩɨɜɿɞɨɦɥɟɧɶ��ɳɨ�ɜɢɡɧɚɱɚɸɬɶ��ɱɢ�ɦɚɽ�

ɞɨɫɬɭɩ�ɡɚɞɚɧɢɣ�ɤɨɪɢɫɬɭɜɚɱ� 

 

 
Ɋɢɫɭɧɨɤ�����± ɋɬɪɭɤɬɭɪɧɚ�ɫɯɟɦɚ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɡɚɫɨɛɭ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɟɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�Raspberry Pi 
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� Ⱦɚɜɚɱ� ɛɟɡɤɨɧɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�� Ɉɫɧɨɜɧɟ ɩɪɢɡɧɚɱɟɧɧɹ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɧɚ ɜɿɞɫɬɚɧɿ�� Ɉɬɪɢɦɚɧɿ� ɞɚɧɿ� ɛɭɞɭɬɶ� ɩɭɛɥɿɤɭɜɚɬɢɫɶ� ɭ�

ɬɨɩɿɤ� esp32/temperature. ɛɭɞɟ� ɜɢɤɨɪɢɫɬɚɧɢɣ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɭ�

ɩɪɢɦɿɳɟɧɧɿ�� ɉɭɛɥɿɤɭɽ� ɞɚɧɿ� ɭ� ɬɨɩɿɤ� home/temperature. Ɍɪɢɝɟɪɨɦ�� ɡɚ� ɹɤɢɦ�

ɡɞɿɣɫɧɸɽɬɶɫɹ� ɛɟɡɤɨɧɬɚɤɬɧɟ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɽ� ɧɚɬɢɫɤɚɧɧɹ�

ɤɨɪɢɫɬɭɜɚɱɟɦ�ɧɚ�ɤɧɨɩɤɭ� 

� RFID Ɇɨɞɭɥɶ��Ɉɫɧɨɜɧɟ�ɩɪɢɡɧɚɱɟɧɧɹ� ± ɡɱɢɬɭɜɚɧɧɹ�ɦɿɬɤɢ�RFID ɿɡ�ɤɚɪɬɢ�

ɚɛɨ� ɛɪɟɥɤɚ�� Ⱦɚɧɢɣ� ɦɨɞɭɥɶ� ɩɿɞ¶ɽɞɧɭɽɬɶɫɹ� ɞɨ� ɫɢɫɬɟɦɢ� ɧɚ� ɤɪɢɫɬɚɥɿ� ESP��� ɱɟɪɟɡ�

SPI ɿɧɬɟɪɮɟɣɫ�� Ɉɬɪɢɦɚɧɧɿ� ɞɚɧɿ� ɭ� ɜɢɝɥɹɞɿ� RFID ɦɿɬɤɢ� ɩɭɛɥɿɤɭɸɬɶɫɹ� ɭ� ɬɨɩɿɤ�

esp32/UID; 

� LCD I2C ɞɢɫɩɥɟɣ�� Ɉɫɧɨɜɧɟ� ɩɪɢɡɧɚɱɟɧɧɹ� ± ɿɧɮɨɪɦɭɜɚɧɧɹ� ɤɨɪɢɫɬɭɜɚɱɚ�

ɩɪɨ� ɜɢɦɿɪɹɧɭ� ɬɟɦɩɟɪɚɬɭɪɭ� ɬɿɥɚ�� ɚ� ɬɚɤɨɠ� ɫɬɚɬɭɫ� ɞɨɡɜɨɥɭ� �Grantd ɚɛɨ�Denited). 

Ⱦɚɧɢɣ� LCD ɞɢɫɩɥɟɣ� ɡ¶ɽɞɧɚɧɢɣ� ɿɡ� ESP��� ɱɟɪɟɡ� ɩɨɫɥɿɞɨɜɧɢɣ� ɿɧɬɟɪɮɟɣɫ� I2C. 

ȱɧɨɮɦɚɰɿɹ� ɩɪɨ� ɫɬɚɬɭɫ� ɞɨɡɜɨɥɭ� ɨɬɪɢɦɭɽɬɶɫɹ� ɿɡ� ɬɨɩɿɤɚ� esp32/GrantedDenited�� ɧɚ�

ɹɤɢɣ�ɩɿɞɩɢɫɚɧɢɣ�ESP32; 

� Ɇɿɤɪɨɤɨɧɬɪɨɥɟɪɧɚ� ɩɥɚɬɚ� ESP32�� Ɉɫɧɨɜɧɟ� ɩɪɢɡɧɚɱɟɧɧɹ� ± ɤɟɪɭɜɚɧɧɹ�

ɧɚɛɨɪɨɦ� ɞɚɜɚɱɿɜ� ɬɚ� ɦɨɞɭɥɿɜ�� ɳɨ� ɩɿɞ¶ɽɞɧɭɸɬɶɫɹ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɩɪɨɜɿɞɧɢɤɿɜ��

Ʉɨɦɭɧɿɤɚɰɿɹ� ESP��� ɿɡ� Raspberry Pi ɪɟɚɥɿɡɭɽɬɶɫɹ� ɱɟɪɟɡ� ɛɟɡɩɪɨɜɿɞɧɢɣ� ɡɜ¶ɹɡɨɤ. 

Ȼɟɡɩɪɨɜɿɞɧɢɣ� ɯɚɪɚɤɬɟɪ� ɨɛɦɿɧɭ� ɞɚɧɢɦɢ� ɦɿɠ� Rasperry Pi ɬɚ� ESP��� ɞɨɡɜɨɥɹɽ�

ɨɪɝɚɧɿɡɭɜɚɬɢ�ɩɟɪɟɞɚɱɭ�ɞɚɧɢɯ�ɜɿɞɞɚɥɟɧɨ�ɭ�ɦɟɠɚɯ�ɥɨɤɚɥɶɧɨʀ�ɛɟɡɩɪɨɜɿɞɧɨʀ�ɦɟɪɟɠɿ� 

� 1RGH� UHG� ɫɟɪɟɞɨɜɢɳɟ� ɪɨɡɪɨɛɤɢ�� Ɉɫɧɨɜɧɟ� ɩɪɢɡɧɚɱɟɧɧɹ� ± ɩɟɪɟɜɿɪɤɚ�

ɨɬɪɢɦɚɧɨʀ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɝɪɚɧɢɱɧɢɦ� ɡɧɚɱɟɧɧɹɦ�� ɚ� ɬɚɤɨɠ� ɩɟɪɟɜɿɪɤɭ� ɨɬɪɢɦɚɧɨʀ�

RFID ɦɿɬɤɢ� ɿɡ� ɫɩɢɫɤɨɦ� ɜɿɞɨɦɢɯ� ɦɿɬɨɤ� ɤɨɪɢɫɬɭɜɚɱɚɿɜ�� Ⱦɚɧɟ� ɫɟɪɟɞɨɜɢɳɟ�

ɪɨɡɝɨɪɬɚɽɬɶɫɹ�ɧɚ�ɨɞɧɨɩɥɚɬɧɿɣ�ɤɨɦɩ¶ɸɬɟɪɧɿɣ�ɫɢɫɬɟɦɿ Raspberry Pi.  

Ɍɚɤɢɦ� ɱɢɧɨɦ� ɨɡɧɚɱɟɧɿ ɤɨɦɩɨɧɟɧɬɢ� ɬɚ� ɜɡɚɽɦɨɡɜ¶ɹɡɤɢ� ɦɿɠ� ɧɢɦɢ� ɜ 

ɩɪɟɞɫɬɚɜɥɟɧɿɣ ɫɬɪɭɤɬɭɪɿ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɨɝɭɜɚɧɧɹ ɧɚ� ɛɚɡɿ� 5DVSEHUU\� 3L�

ɞɨɡɜɨɥɹɸɬɶ� ɜɢɤɨɧɚɬɢ� ɪɟɚɥɿɡɚɰɿɸ� ɩɨɫɬɚɜɥɟɧɢɯ� ɜɢɦɨɝɢ� ɞɨ� ɩɪɨɽɤɬɨɜɚɧɨɝɨ�

ɩɪɨɝɚɪɦɧɨɝ-ɬɟɯɧɿɱɧɨɝɨ�ɡɚɫɨɛɭ.  
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����ɋɯɟɦɚ�ɟɥɟɤɬɪɢɱɧɚ�ɩɪɢɧɰɢɩɨɜɚ 

ȿɥɟɤɬɪɢɱɧɚ� ɩɪɢɧɰɢɩɨɜɚ� ɫɯɟɦɚ ± ɰɟ� ɝɪɚɮɿɱɧɟ� ɡɨɛɪɚɠɟɧɧɹ�� ɹɤɟ� ɜɿɞɨɛɪɚɠɚɽ�

ɜɡɚɽɦɨɞɿɸ� ɬɚ� ɡɜ¶ɹɡɤɢ� ɦɿɠ� ɨɫɧɨɜɧɢɦɢ� ɟɥɟɦɟɧɬɚɦɢ� ɟɥɟɤɬɪɢɱɧɨɝɨ� ɩɪɢɫɬɪɨɸ�� ȼɨɧɚ�

ɞɨɩɨɦɚɝɚɽ� ɡɪɨɡɭɦɿɬɢ� ɩɪɢɧɰɢɩ� ɪɨɛɨɬɢ� ɩɪɢɫɬɪɨɸ� ɬɚ� ɩɨɤɚɡɭɽ�� ɹɤ� ɟɥɟɦɟɧɬɢ�

ɩɿɞɤɥɸɱɟɧɿ� ɦɿɠ� ɫɨɛɨɸ� ɬɚ� ɞɨ� ɞɠɟɪɟɥɚ�ɠɢɜɥɟɧɧɹ��ɋɯɟɦɚ� ɩɟɪɟɞɚɽ� ɿɧɮɨɪɦɚɰɿɸ� ɩɪɨ�

ɮɭɧɤɰɿɨɧɚɥɶɧɿ� ɛɥɨɤɢ� ɩɪɢɫɬɪɨɸ� ɬɚ� ɞɨɡɜɨɥɹɽ� ɜɫɬɚɧɨɜɢɬɢ� ɩɪɚɜɢɥɶɧɭ� ɩɨɫɥɿɞɨɜɧɿɫɬɶ�

ɟɥɟɦɟɧɬɿɜ�ɞɥɹ�ɨɩɬɢɦɿɡɚɰɿʀ�ɣɨɝɨ�ɪɨɛɨɬɢ� 

ɉɪɨɟɤɬɨɜɚɧɢɣ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢ� ɩɪɢɫɬɪɿɣ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɟɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ� Raspberry Pi ɫɤɥɚɞɚɽɬɶɫɹ� ɿɡ� ɬɚɤɢɯ�

ɤɨɦɩɨɧɟɧɬɿɜ�ɹɤ��ɨɞɧɨɩɥɚɬɧɚ�ɤɨɦɩ¶ɸɬɟɪɧɚ�ɫɢɫɬɟɦɢ�Raspberry Pi, ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɧɚ�

ɩɥɚɬɚ� ESP32�� ɞɚɜɚɱɚ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� PO[������� RFID 

ɦɨɞɭɥɹ� UF���, LCD I2C ɞɢɫɩɥɟɸ� ɿɡ� ɦɿɤɪɨɫɯɟɦɨɸ�LCM1602�� ɞɜɨɯ� ɫɜɿɬɥɨɞɿɨɞɿɜ� ɬɚ�

ɤɧɨɩɤɢ� Ⱦɚɜɚɱ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� PO[������ ɬɚ� LCD 

ɞɢɫɩɥɟɣ� ɩɿɞ¶ɽɞɧɭɸɬɶɫɹ ɞɨ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɧɨʀ� ɩɥɚɬɢ� ESP32 ɱɟɪɟɡ� ɩɨɫɥɿɞɨɜɧɢɣ�

ɿɧɬɟɪɮɟɣɫ� I2C�� ɞɟ� ɩɿɧɢ�SDA ɬɚ�SCL ɩɿɞɬɹɝɧɭɬɿ� ɞɨ�ɠɢɜɥɟɧɧɹ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɞɜɨɯ�

ɪɟɡɢɫɬɨɪɿɜ� ɧɨɦɿɧɚɥɨɦ� �� ɤɈɦ� �ɧɚ� ɫɯɟɦɿ� ɩɨɡɧɚɱɟɧɨ� R3 ɬɚ� R4). RFID ɦɨɞɭɥɶ 

ɩɿɞ¶ɽɞɧɭɽɬɫɹ�ɱɟɪɟɡ�SPI ɿɧɬɟɪɮɟɣɫ�  

Ⱦɜɚ� ɫɬɜɿɬɥɨɞɿɨɞɢ� ɩɿɞ¶ɽɞɧɭɸɬɶɫɹ� ɞɨ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɧɨʀ� ɩɥɚɬɢ� ESP2 ɱɟɪɟɡ�

ɝɚɫɹɱɿ�ɪɟɡɢɫɬɨɪɢ�ɧɨɦɿɧɚɥɨɦ�����Ɉɦ��R��ɬɚ�R2). Ⱦɥɹ�ɩɿɞɤɥɸɱɟɧɧɹ�ɤɧɨɩɤɢ�S��ɬɚɤɨɠ�

ɛɭɥɨ�ɜɢɤɨɪɢɫɬɚɧɨ�ɪɟɡɢɫɬɨɪ�ɧɨɦɿɧɚɥɨɦ 220 Ɉɦ��Ⱦɥɹ�ɭɫɭɧɟɧɧɹ�ɹɜɢɳɚ�©ɛɪɹɡɤɨɬɿɧɧɹ�

ɤɨɧɬɚɤɬɿɜª� ɡɚɞɿɹɧɨ� ɩɪɨɝɪɚɦɧɿ� ɦɟɯɚɧɿɡɦɢ� ɧɚ� ɨɫɧɨɜɿ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɬɚɣɦɟɪɿɜ�� ɞɥɹ�

ɨɩɢɬɭɜɚɧɧ� ɫɬɚɧɭ� ɩɟɪɟɦɢɤɚɱɚ� ɀɢɜɥɟɧɧɹ� ɬɚ� ɡɚɡɟɦɥɟɧɧɹ� ɜɫɿɯ� ɤɨɦɩɨɧɟɧɬɿɜ�

ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɨɪɝɚɧɿɡɨɜɚɧɨ� ɱɟɪɟɡ� ɡɚɝɚɥɶɧɭ� ɲɢɧɭ� ɠɢɜɥɟɧɧɹ� ɬɚ�

ɲɢɧɭ�ɡɚɡɟɦɥɟɧɧɹ�ɜɿɞɩɨɜɿɞɧɨ�� 

ɋɯɟɦɚ�ɟɥɟɤɬɪɢɱɧɚ�ɩɪɢɧɰɢɩɨɜɚ�ɩɪɨɟɤɬɨɜɚɧɨɝɨ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɡɚɫɨɛɭ�

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɧɚ� ɛɚɡɿ�Raspberry Pi ɧɚɜɟɞɟɧɨ� ɧɚ� ɪɢɫ��
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Ɋɢɫɭɧɨɤ���2 ± ɋɯɟɦɚ�ɟɥɟɤɬɪɢɱɧɚ�ɩɪɢɧɰɢɩɨɜɚ�ɩɪɨɟɤɬɨɜɚɧɨɝɨ�ɩɪɨɝɪɚɦɧɨ-

ɬɟɯɧɿɱɧɨɝɨ�ɡɚɫɨɛɭ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ 
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����Ɇɨɧɬɚɠɧɚ�ɫɯɟɦɚ�ɩɪɨɟɤɬɨɜɚɧɨɝɨ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɩɪɢɫɬɪɨɸ 

Ⱦɥɹ� ɫɬɜɨɪɟɧɧɹ� ɦɨɧɬɚɠɧɨʀ� ɩɥɚɬɢ� ɛɭɥɚ� ɜɢɤɨɪɢɫɬɚɧɚ� ɫɢɫɬɟɦɚ�

ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ� ɩɪɨɽɤɬɭɜɚɧɧɹ� �ɋȺɉɊ�� )ULW]LQJ�� ɐɹ� ɋȺɉɊ� ɧɚɞɚɽ� ɡɪɭɱɧɢɣ�

ɝɪɚɮɿɱɧɢɣ� ɿɧɬɟɪɮɟɣɫ�� ɳɨ� ɞɨɡɜɨɥɹɽ� ɫɬɜɨɪɸɜɚɬɢ� ɦɨɧɬɚɠɧɿ� ɩɥɚɬɢ� ɬɚ� ɟɥɟɤɬɪɢɱɧɿ�

ɫɯɟɦɢ�� )ULW]LQJ� ɦɚɽ� ɲɢɪɨɤɭ� ɛɿɛɥɿɨɬɟɤɭ�� ɹɤɚ� ɜɤɥɸɱɚɽ� ɜ� ɫɟɛɟ� ɜɟɥɢɤɭ� ɤɿɥɶɤɿɫɬɶ�

ɤɨɦɩɨɧɟɧɬɿɜ�� ɜ� ɬɨɦɭ� ɱɢɫɥɿ� ɩɨɩɭɥɹɪɧɿ� ɟɥɟɤɬɪɨɧɧɿ� ɤɨɦɩɨɧɟɧɬɢ�� ɧɚɩɪɢɤɥɚɞ�

ɪɟɡɢɫɬɨɪɢ�� ɤɨɧɞɟɧɫɚɬɨɪɢ�� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɢ� ɬɚ� ɿɧɲɿ�� ɐɟ� ɫɩɪɨɳɭɽ� ɩɪɨɰɟɫ�

ɩɪɨɽɤɬɭɜɚɧɧɹ�ɬɚ�ɞɨɡɜɨɥɹɽ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɫɬɚɧɞɚɪɬɧɿ�ɤɨɦɩɨɧɟɧɬɢ�ɞɥɹ�ɲɜɢɞɤɨɝɨ�

ɫɬɜɨɪɟɧɧɹ�ɫɯɟɦ�ɬɚ�ɦɨɧɬɚɠɧɢɯ�ɩɥɚɬ� 

Ɋɨɛɨɬɭ� ɿɡ� ɫɬɜɨɪɟɧɧɹ� ɦɨɧɬɚɠɧɨʀ� ɩɥɚɬɢ� ɪɨɡɩɨɱɧɟɦɨ� ɿɡ� ɩɟɪɟɧɟɫɟɧɧɹ� ɜɫɿɯ�

ɧɟɨɛɯɿɞɧɢɯ� ɤɨɦɩɨɧɟɧɬɿɜ� ɧɚ� ɪɨɛɨɱɭ� ɨɛɥɚɫɬɶ� Ɉɤɪɿɦ� ɬɨɝɨ�� ɩɥɚɧɭɽɬɶɫɹ� ɜɤɥɸɱɢɬɢ�

ɦɚɤɟɬɧɭ� ɩɥɚɬɭ�� ɹɤɚ� ɛɭɞɟ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ� ɞɥɹ� ɫɬɜɨɪɟɧɧɹ� ɡɚɝɚɥɶɧɨʀ� ɲɢɧɢ�

ɠɢɜɥɟɧɧɹ�ɬɚ�ɲɢɧɢ�ɡɚɡɟɦɥɟɧɧɹ��ɇɚ�ɰɿ�ɲɢɧɢ�ɛɭɞɭɬɶ�ɩɿɞɤɥɸɱɟɧɿ�ɜɿɞɩɨɜɿɞɧɿ�ɩɿɧɢ�ɜɫɿɯ�

ɞɚɬɱɢɤɿɜ� Ⱦɚɜɚɱ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� PO[������

ɩɿɞ¶ɽɞɧɭɽɬɶɫɹ� ɞɨ� ESP32 ɱɟɪɟɡ� I2C ɿɧɬɟɪɮɟɣɫ�� Ɍɚɤɢɦ� ɱɢɧɨɦ� ɩɿɧ� SCL mlx90614 

ɩɿɞ¶ɽɞɧɭɽɬɶɫɹ� ɞɨ� GPIO 22�� ɚ� ɩɿɧ� SDA ± ɞɨ�GPIO 22�� Ɉɫɤɿɥɶɤɢ� LCD ɞɢɫɩɥɟɣ� ɿɡ�

ɦɿɤɪɨɫɯɟɦɨɸ�LCM1602 ɬɚɤɨɠ�ɩɿɞ¶ɽɞɧɭɸɬɶɫɹ�ɞɨ� ȱ�ɋ�� ɬɨ�ɩɿɧɢ�SDA ɬɚ�SCL ɬɚɤɨɠ�

ɩɿɞ¶ɽɞɧɭɸɬɶɫɹ� ɞɨ� ɬɢɯ� ɫɚɦɢɯ� GPIO22 ɬɚ� GPIO21 ɜɿɞɩɨɜɿɞɧɨ�� RFID ɦɨɞɭɥɶ�

ɩɿɞ¶ɽɞɧɭɽɬɶɫɹ� ɞɨ� ESP32 ɱɟɪɟɡ� SPI ɿɧɬɟɪɮɟɣɫ�� ɬɚɤɢɦ� ɱɢɧɨɦ� ɩɿɧ� SPI_SS rc522 

ɡ¶ɽɞɧɭɽɬɶɫɹ�ɿɡ�ɩɿɧɨɦ�ESP32 GPIO5, SPI_SCK ± ɿɡ�GPIO18, SPI_MOSI ± ɿɡ�GPIO23, 

SPI_MISO ± ɿɡ� GPIO19, RST ± ɿɡ� GPIO���� ɜɿɞɩɨɜɿɞɧɨ� Ⱦɜɚ� ɫɜɿɬɥɨɞɿɨɞɢ�

ɩɿɞ¶ɽɞɧɭɸɬɫɶɹ ɞɨ�ɩɿɧɿɜ�GPIO9 ɬɚ�GPIO13��ɚ�ɤɧɨɩɤɚ�± ɞɨ�GPIO32. 

Ɇɨɧɬɚɠɧɭ� ɫɯɟɦɭ� ɩɪɨɟɤɬɨɜɚɧɨɝɨ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ�

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɧɚ� ɛɚɡɿ�Raspberry Pi ɧɚɜɟɞɟɧɨ� ɧɚ� ɪɢɫ��
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Ɋɢɫɭɧɨɤ���3 ± Ɇɨɧɬɚɠɧɚ�ɫɯɟɦɚ�ɩɪɨɟɤɬɨɜɚɧɨɝɨ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɡɚɫɨɛɭ�

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɧɚ�ɛɚɡɿ�Raspberry Pi 
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Ɍɚɤɨɠ� ɛɭɥɨ� ɫɩɪɨɟɤɬɨɜɚɧɨ� ɡɨɜɧɿɲɧɿɣ� ɜɢɝɥɹɞ� ɩɪɨɟɤɬɨɜɚɧɨɝɨ� ɩɪɨɝɪɚɦɧɨ-

ɬɟɯɧɿɱɧɨɝɨ� ɩɪɢɫɬɪɨɸ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽ�

ɥɟɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�Raspberry PI (ɪɢɫ����4).  

 

 
Ɋɢɫɭɧɨɤ���4 ± Ɂɨɜɧɿɲɧɿɣ�ɜɢɝɥɹɞ�ɩɪɨɟɤɬɨɜɚɧɨɝɨ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɩɪɢɫɬɪɨɸ�

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�

Raspberry PI 

 

 

2.5 Ⱥɧɚɥɿɡ�ɨɛɪɚɧɢɯ�ɪɿɲɟɧɶ 

ɉɿɫɥɹ� ɡɚɜɟɪɲɟɧɧɹ� ɩɪɨɟɤɬɭɜɚɧɧɹ� ɫɬɪɭɤɬɭɪɢ� ɬɚ� ɜɢɡɧɚɱɟɧɧɹ� ɩɪɢɧɰɢɩɿɜ�

ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɩɪɢɫɬɪɨɸ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɡ�ɮɭɧɤɰɿɽɸ�

ɥɨɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ� ɨɞɧɨɩɥɚɬɧɨʀ� ɤɨɦɩ¶ɸɬɟɪɧɨʀ� ɫɢɫɬɟɦɢ� 5DVSEHUU\� 3L�� ɧɚɫɬɭɩɧɢɦ�

ɤɪɨɤɨɦ� ɽ� ɜɿɞɛɿɪ� ɬɚ� ɨɰɿɧɤɚ� ɚɩɚɪɚɬɧɨɝɨ� ɬɚ� ɩɪɨɝɪɚɦɧɨɝɨ� ɡɚɛɟɡɩɟɱɟɧɧɹ�� ɹɤɿ� ɛɭɞɭɬɶ�

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ�ɭ�ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ�ɫɢɫɬɟɦɿ� 

 
 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
27 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

2.5���Ⱥɧɚɥɿɡ�ɨɛɪɚɧɢɯ�ɚɩɚɪɚɬɧɢɯ�ɪɿɲɟɧɶ 

Ⱦɨ� ɫɤɥɚɞɭ� ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ ɩɪɢɫɬɪɨɸ 

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɨɝɭɜɚɧɧɹ� ɜɯɨɞɹɬɶ�

ɧɚɫɬɭɩɧɿ� ɚɩɚɪɚɬɧɿ� ɤɨɦɩɨɧɟɧɬɢ�� ɤɨɦɩ¶ɸɬɟɪɧɚ� ɫɢɫɬɟɦɚ� Raspberry Pi, 

ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɧɚ� ɫɢɫɬɟɦɚ� ESP32, RFID ɦɨɞɭɥɶ� rc����� ɞɚɜɚɱ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�mlx90614, LCD I2C ɞɢɫɩɥɟɣ�ɿɡ�ɦɿɤɪɨɫɯɟɦɨɸ�LCM1602, 

ɞɜɚ� ɫɜɿɬɥɨɞɿɨɞɢ� ɬɚ� ɨɞɧɚ� ɤɧɨɩɤɚ� Ɋɨɡɝɥɹɧɟɦɨ� ɞɟɬɚɥɶɧɿɲɟ� ɜɢɛɪɚɧɿ� ɚɩɚɪɚɬɧɿ�

ɤɨɦɩɨɧɟɧɬɢ� 

Ɇɨɞɭɥɶ� 0/;������ �ɪɢɫ�� ��5�� ɽ� ɛɟɡɤɨɧɬɚɤɬɧɢɦ� ɜɢɦɿɪɸɜɚɱɟɦ� ɬɟɦɩɟɪɚɬɭɪɢ��

ɹɤɢɣ�ɩɪɢɡɧɚɱɟɧɢɣ�ɞɥɹ�ɬɨɱɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɚɛɫɨɥɸɬɧɨʀ�ɬɟɦɩɟɪɚɬɭɪɢ�ɨɛ
ɽɤɬɿɜ��ȼɿɧ�

ɡɚɛɟɡɩɟɱɭɽ� ɞɚɧɿ� ɩɪɨ� ɬɟɦɩɟɪɚɬɭɪɭ� ɱɟɪɟɡ� ɰɢɮɪɨɜɢɣ� ɿɧɬɟɪɮɟɣɫ�� ɬɚɤɢɣ� ɹɤ� 60%XV�

�ɚɧɚɥɨɝɿɱɧɢɣ� ,�&��� ɚɛɨ� ɱɟɪɟɡ�ɒȱɆ-ɜɢɯɿɞ� ɡ� ɜɢɛɨɪɨɦ� ɱɚɫɬɨɬɢ� ± 10Ƚɰ� ɚɛɨ� ����Ƚɰ��

Ɇɨɞɭɥɶ�0/;������ɦɚɽ�ɲɢɪɨɤɿ� ɦɨɠɥɢɜɨɫɬɿ� ɞɥɹ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ�� ɤɚɥɿɛɪɭɜɚɧɧɹ� ɬɚ�

ɧɚɥɚɲɬɭɜɚɧɧɹ�� Ʉɪɿɦ� ɬɨɝɨ�� ɦɨɞɭɥɶ� ɦɚɽ� ɡɪɭɱɧɿ� ɨɬɜɨɪɢ� ɞɥɹ� ɤɪɿɩɥɟɧɧɹ�� ɜɧɭɬɪɿɲɧɿɣ�

ɫɬɚɛɿɥɿɡɚɬɨɪ��ɮɿɥɶɬɪɭɸɱɿ�ɤɨɧɞɟɧɫɚɬɨɪɢ�ɞɥɹ�ɠɢɜɥɟɧɧɹ�ɬɚ�ɩɿɞɬɹɝɭɸɱɿ�ɪɟɡɢɫɬɨɪɢ�ɧɚ�

ɰɢɮɪɨɜɿɣ�ɲɢɧɿ� 

Ⱦɚɜɚɱ� 0/;������ ɦɨɠɟ� ɜɢɦɿɪɸɜɚɬɢ� ɬɟɦɩɟɪɚɬɭɪɭ� ɨɛ
ɽɤɬɚ� ɛɟɡ� ɮɿɡɢɱɧɨɝɨ�

ɤɨɧɬɚɤɬɭ� ɡ� ɧɢɦ�� ɐɟ� ɫɬɚɥɨ� ɦɨɠɥɢɜɢɦ� ɡɚɜɞɹɤɢ� ɡɚɤɨɧɭ� ɩɿɞ� ɧɚɡɜɨɸ� ɋɬɟɮɚɧɚ-

Ȼɨɥɶɰɦɚɧɚ�� ɹɤɢɣ� ɫɬɜɟɪɞɠɭɽ�� ɳɨ� ɜɫɿ� ɨɛ¶ɽɤɬɢ� ɬɚ� ɠɢɜɿ� ɿɫɬɨɬɢ� ɜɢɩɪɨɦɿɧɸɸɬɶ� ȱɑ-

ɟɧɟɪɝɿɸ��ɚ� ɿɧɬɟɧɫɢɜɧɿɫɬɶ�ɰɿɽʀ�ɜɢɩɪɨɦɿɧɸɜɚɧɨʀ� ȱɑ-ɟɧɟɪɝɿʀ�ɛɭɞɟ�ɩɪɹɦɨ�ɩɪɨɩɨɪɰɿɣɧɚ�

ɬɟɦɩɟɪɚɬɭɪɿ� ɰɶɨɝɨ� ɨɛ¶ɽɤɬɚ� ɱɢ� ɠɢɜɨʀ� ɿɫɬɨɬɢ�� Ɍɨɠ� ɞɚɬɱɢɤ� 0/;������ ɨɛɱɢɫɥɸɽ�

ɬɟɦɩɟɪɚɬɭɪɭ� ɨɛ¶ɽɤɬɚ�� ɜɢɦɿɪɸɸɱɢ� ɤɿɥɶɤɿɫɬɶ� ȱɑ-ɟɧɟɪɝɿʀ�� ɳɨ� ɜɢɩɪɨɦɿɧɸɽɬɶɫɹ� ɜɿɞ�

ɧɶɨɝɨ��Ⱦɚɬɱɢɤ� ɬɟɦɩɟɪɚɬɭɪɢ�0/;������ ɜɢɪɨɛɥɹɽɬɶɫɹ� ɤɨɦɩɚɧɿɽɸ�0HOH[LV�� Ⱦɚɬɱɢɤ�

ɜɿɞɤɚɥɿɛɪɨɜɚɧɨ�ɧɚ�ɡɚɜɨɞɿ��ɬɨɦɭ�ɜɿɧ�ɞɿɽ�ɹɤ�ɫɟɧɫɨɪɧɢɣ�ɦɨɞɭɥɶ�©ɩɿɞɤɥɸɱɚɣ�ɿ�ɩɪɚɰɸɣª�

ɞɥɹ� ɩɪɢɫɤɨɪɟɧɧɹ� ɩɪɨɰɟɫɿɜ� ɪɨɡɪɨɛɤɢ�� 0/;������ ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɞɜɨɯ� ɩɪɢɫɬɪɨʀɜ��

ɜɛɭɞɨɜɚɧɢɯ� ɹɤ� ɽɞɢɧɢɣ� ɞɚɬɱɢɤ�� ɨɞɢɧ� ɩɪɢɫɬɪɿɣ� ɞɿɽ� ɹɤ� ɱɭɬɥɢɜɢɣ� ɛɥɨɤ�� ɚ� ɿɧɲɢɣ�

ɩɪɢɫɬɪɿɣ�ɞɿɽ�ɹɤ�ɛɥɨɤ�ɨɛɪɨɛɤɢ��ɋɟɧɫɨɪɧɢɣ�ɛɥɨɤ�± ɿɧɮɪɚɱɟɪɜɨɧɢɣ�ɬɟɪɦɨɛɚɬɚɪɟɣɧɢɣ�

ɞɟɬɟɤɬɨɪ�ɩɿɞ�ɧɚɡɜɨɸ�0/;�������ɹɤɢɣ�ɜɢɡɧɚɱɚɽ�ɬɟɦɩɟɪɚɬɭɪɭ��ɚ�ɛɥɨɤ�ɨɛɪɨɛɤɢ�± ɰɟ�

ɽɞɢɧɢɣ� ɤɨɧɞɢɰɿɨɧɭɸɱɢɣ� $663� ɩɿɞ� ɧɚɡɜɨɸ�0/;������� ɹɤɢɣ� ɩɟɪɟɬɜɨɪɸɽ� ɫɢɝɧɚɥ�
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ɜɿɞ�ɞɚɬɱɢɤɚ�ɜ�ɰɢɮɪɨɜɟ�ɡɧɚɱɟɧɧɹ�ɬɚ�ɨɛɦɿɧɸɽɬɶɫɹ�ɞɚɧɢɦɢ�ɡɚ�ɞɨɩɨɦɨɝɨɸ ɩɪɨɬɨɤɨɥɭ�

,�&�� 0/;������ ɦɚɽ� ɩɿɞɫɢɥɸɜɚɱ� ɡ� ɧɢɡɶɤɢɦ� ɪɿɜɧɟɦ� ɲɭɦɭ�� ��-ɪɨɡɪɹɞɧɢɣ� Ⱥɐɉ� ɿ�

'63��ɹɤɢɣ�ɞɨɩɨɦɚɝɚɽ�ɞɚɬɱɢɤɭ�ɦɚɬɢ�ɜɢɫɨɤɭ�ɬɨɱɧɿɫɬɶ�ɿ�ɪɨɡɞɿɥɶɧɭ�ɡɞɚɬɧɿɫɬɶ. 

 
Ɋɢɫɭɧɨɤ���5 ± Ⱦɚɜɚɱ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�mlx90614 

 

Ɍɚɛɥɢɰɹ� ���� ± ɉɪɢɡɧɚɱɟɧɧɹ� ɤɨɧɬɚɤɬɿɜ� ɞɚɜɚɱɚ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�mlx90614 

ȼɢɜɿɞ Ɉɩɢɫ 

1 VIN ɀɢɜɥɟɧɧɹ 

2 GND GND 

3 SDA  ɉɟɪɟɞɚɱɚ�ɞɚɧɢɯ�ɩɨ�ȱ�ɋ 

4 SCL Ɍɚɤɬɭɸɱɢɣ�ɫɢɝɧɚɥ�ɩɨ�ȱ�ɋ 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɞɚɜɚɱɚ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�

mlx90614 ɽ� 

Ɍɢɩ�ɞɚɜɚɱɚ��0/;�����ESF-BAA. 

Ɍɟɦɩɟɪɚɬɭɪɧɢɣ�ɞɿɚɩɚɡɨɧ��ɜɿɞ�-���ɞɨ��������&� 
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Ʉɚɥɿɛɪɭɜɚɧɧɹ�ɞɚɬɱɢɤɚ��ɡɚɜɨɞɫɶɤɟ� 

Ⱦɿɚɩɚɡɨɧ�ɜɢɦɿɪɸɜɚɧɶ�ɬɟɦɩɟɪɚɬɭɪɢ��ɜɿɞ�-���ɞɨ�������&� 

ɇɚɩɪɭɝɚ�ɠɢɜɥɟɧɧɹ������- ����ȼ� 

Ⱦɨɞɚɬɤɨɜɢɣ� ɰɢɮɪɨɜɢɣ� ɜɢɯɿɞ�� ɜɢɯɿɞ� ɒȱɆ�� ɳɨ� ɧɚɫɬɪɨɸɽɬɶɫɹ�� ɞɥɹ�

ɛɟɡɩɟɪɟɪɜɧɨɝɨ�ɱɢɬɚɧɧɹ� 

ɐɢɮɪɨɜɢɣ�ɿɧɬɟɪɮɟɣɫ��60%XV�ɫɭɦɿɫɧɢɣ� 

Ɍɨɱɧɿɫɬɶ��ɩɨɯɢɛɤɚ��ɜɢɦɿɪɸɜɚɧɧɹ�������&�ɞɥɹ�ɞɿɚɩɚɡɨɧɭ�ɜɿɞ���ɞɨ�������&� 

Ʉɭɬ�ɩɨɥɹ�ɡɨɪɭ��a������ 

Ɋɨɡɞɿɥɶɧɚ�ɡɞɚɬɧɿɫɬɶ��������&� 

Ɋɨɡɦɿɪɢ������ɫɦ�[�����ɫɦ. 

 

ȼ� ɹɤɨɫɬɿ� RFID ɦɨɞɭɥɹ� ɜɢɤɨɪɢɫɬɚɧɨ� 5&��� (ɪɢɫ�� ��6)�� ɿɡ� ɱɚɫɬɨɫɬɨɸ� ������

ɆȽɰ�� ɳɨ� ɡɚɫɧɨɜɚɧɢɣ� ɧɚ� ɤɨɧɬɪɨɥɟɪɿ� 0)5&���� ɜɿɞ� 1;3� VHPLFRQGXFWRUV�� Ɇɨɞɭɥɶ�

ɦɨɠɟ�ɩɿɞɬɪɢɦɭɜɚɬɢ�ɬɚɤɿ�ɿɧɬɟɪɮɟɣɫɢ�ɹɤ�,�&��63,�ɬɚ�8$57�ɿ�ɡɚɡɜɢɱɚɣ�ɩɨɫɬɚɱɚɽɬɶɫɹ�ɡ�

RFID-ɤɚɪɬɤɨɸ�ɬɚ�ɛɪɟɥɨɤɨɦ��ȼɿɧ�ɡɚɡɜɢɱɚɣ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɜ�ɫɢɫɬɟɦɚɯ�ɤɨɧɬɪɨɥɸ�

ɜɿɞɜɿɞɭɜɚɧɨɫɬɿ�ɬɚ�ɿɧɲɢɯ�ɩɪɨɝɪɚɦɚɯ�ɿɞɟɧɬɢɮɿɤɚɰɿʀ�ɨɫɿɛ�ɨɛ¶ɽɤɬɿɜ� 

RC522 ± ɰɟ� ɪɚɞɿɨɱɚɫɬɨɬɧɢɣ� ɦɨɞɭɥɶ�� ɹɤɢɣ� ɫɤɥɚɞɚɽɬɶɫɹ� ɿɡ� ɡɱɢɬɭɜɚɱɚ� 5),'��

ɤɚɪɬɤɢ�5),'�ɿ�ɛɪɟɥɨɤɚ��Ɇɨɞɭɥɶ�ɩɪɚɰɸɽ�ɧɚ�ɱɚɫɬɨɬɿ�������ɆȽɰ��ɳɨ�ɽ�ɩɪɨɦɢɫɥɨɜɢɦ�

�,60�� ɞɿɚɩɚɡɨɧɨɦ�� ɿ� ɬɨɦɭ� ɣɨɝɨ�ɦɨɠɧɚ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɛɟɡ� ɩɪɨɛɥɟɦ� ɡ� ɥɿɰɟɧɡɿɽɸ��

Ɇɨɞɭɥɶ�ɡɚɡɜɢɱɚɣ�ɩɪɚɰɸɽ�ɩɪɢ�ɧɚɩɪɭɡɿ�����ȼ� ɿ��ɨɬɠɟ�� ɡɚɡɜɢɱɚɣ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɜ�

ɤɨɧɫɬɪɭɤɰɿɹɯ� ���� ȼ�� Ȼɪɟɥɨɤ� ɦɚɽ� �� Ʉɛ� ɩɚɦ¶ɹɬɿ�� ɹɤɭ� ɦɨɠɧɚ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɞɥɹ�

ɡɛɟɪɿɝɚɧɧɹ� ɭɧɿɤɚɥɶɧɢɯ� ɞɚɧɢɯ�� Ɇɨɞɭɥɶ� ɡɱɢɬɭɜɚɧɧɹ� 5&���� ɦɨɠɟ� ɹɤ� ɱɢɬɚɬɢ�� ɬɚɤ� ɿ�

ɡɚɩɢɫɭɜɚɬɢ� ɞɚɧɿ� ɜ� ɰɿ� ɟɥɟɦɟɧɬɢ� ɩɚɦ
ɹɬɿ�� Ɂɱɢɬɭɜɚɱ� ɦɨɠɟ� ɡɱɢɬɭɜɚɬɢ� ɞɚɧɿ� ɥɢɲɟ� ɡ�

ɩɚɫɢɜɧɢɯ�ɬɟɝɿɜ��ɹɤɿ�ɩɪɚɰɸɸɬɶ�ɧɚ�ɱɚɫɬɨɬɿ�������ɆȽɰ� 

5&����ɦɚɽ�ɪɨɛɨɱɭ�ɧɚɩɪɭɝɭ�ɜɿɞ�����ȼ�ɞɨ�����ȼ�ɿ��ɨɬɠɟ��ɡɚɡɜɢɱɚɣ�ɠɢɜɢɬɶɫɹ�ɜɿɞ�

���� ȼ� ɿ� ɩɨɜɢɧɟɧ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ� ɡ� ɥɿɧɿɹɦɢ� ɡɜ¶ɹɡɤɭ� ���� ȼ�� Ⱥɥɟ� ɤɨɦɭɧɿɤɚɰɿɣɧɿ�

ɤɨɧɬɚɤɬɢ� ɰɶɨɝɨ� ɦɨɞɭɥɹ� ɫɬɿɣɤɿ� ɞɨ� �� ȼ�� ɬɨɦɭ� ɣɨɝɨ� ɦɨɠɧɚ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɡ�

ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚɦɢ� � ȼ�� ɬɚɤɢɦɢ� ɹɤ� $UGXLQR�� ɛɟɡ� ɛɭɞɶ-ɹɤɨɝɨ� ɞɨɞɚɬɤɨɜɨɝɨ�

ɨɛɥɚɞɧɚɧɧɹ��Ɇɨɞɭɥɶ�ɩɿɞɬɪɢɦɭɽ�ɡɜ
ɹɡɨɤ�63,�� ,,&� ɿ�8$57��ɚɥɟ�ɫɟɪɟɞ�ɧɢɯ� ɿɧɬɟɪɮɟɣɫ�
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63,�ɽ�ɧɚɣɛɿɥɶɲ�ɱɚɫɬɨ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɦ��ɨɫɤɿɥɶɤɢ�ɜɿɧ�ɽ�ɲɜɢɞɤɢɦ�ɿɡ�ɦɚɤɫɢɦɚɥɶɧɨɸ�

ɲɜɢɞɤɿɫɬɸ�ɩɟɪɟɞɚɱɿ�ɞɚɧɢɯ����Ɇɛɿɬ�ɫ� 

Ɉɫɤɿɥɶɤɢ� ɜ� ɩɪɨɝɪɚɦɿ� ɛɿɥɶɲɭ� ɱɚɫɬɢɧɭ� ɱɚɫɭ� ɦɨɞɭɥɶ� ɱɢɬɚɧɧɹ� ɱɟɤɚɬɢɦɟ�� ɩɨɤɢ�

ɬɟɝ� ɧɚɛɥɢɡɢɬɶɫɹ�� rc522 ɦɨɠɧɚ� ɩɟɪɟɜɟɫɬɢ� ɜ� ɪɟɠɢɦ� ɜɢɦɤɧɟɧɧɹ� ɠɢɜɥɟɧɧɹ�� ɳɨɛ�

ɡɚɨɳɚɞɢɬɢ� ɟɧɟɪɝɿɸ� ɜ� ɞɨɞɚɬɤɚɯ�� ɳɨ� ɩɪɚɰɸɸɬɶ� ɜɿɞ� ɚɤɭɦɭɥɹɬɨɪɚ�� ɐɶɨɝɨ� ɦɨɠɧɚ�

ɞɨɫɹɝɬɢ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɤɨɧɬɚɤɬɭ� ,54�ɧɚ�ɦɨɞɭɥɿ��Ɇɿɧɿɦɚɥɶɧɢɣ�ɫɬɪɭɦ��ɫɩɨɠɢɜɚɧɢɣ�

ɦɨɞɭɥɟɦ� ɭ� ɪɟɠɢɦɿ� ɜɢɦɤɧɟɧɧɹ�� ɫɬɚɧɨɜɢɬɢɦɟ� ɥɢɲɟ� ��� ɦɤȺ��Ɇɨɞɭɥɶ� ɦɨɠɧɚ� ɥɟɝɤɨ�

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɡ� $UGXLQR� ɡɚɜɞɹɤɢ� ɣɨɝɨ� ɥɟɝɤɨɞɨɫɬɭɩɧɿɣ� ɛɿɛɥɿɨɬɟɰɿ� 5&���� 5),'�

Arduino.  

 

 

Ɋɢɫɭɧɨɤ���6 ± RFID ɦɨɞɭɥɶ�rc522 

 

Ɍɚɛɥɢɰɹ���2 ± ɉɪɢɡɧɚɱɟɧɧɹ�ɤɨɧɬɚɤɬɿɜ�RFID ɦɨɞɭɥɹ rc522 

ȼɢɜɿɞ Ɉɩɢɫ 

1 Vcc ɀɢɜɥɟɧɧɹ 

2 GND GND 

3 RST ɋɤɢɞɚɧɧɹ 

4 IRQ ɉɟɪɟɪɢɜɚɧɧɹ 

5 MISO/SCL/Tx 
0,62�ɩɿɧ�ɩɪɢ�63,�ɤɨɦɭɧɿɤɚɰɿʀ��6&/�ɞɥɹ�,�F�ɿ�7[�ɩɪɢ�

UART. 
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6 MOSI 0DVWHU�ɚɛɨ�VODYH�ɞɥɹ�ɩɿɧɚ�ɞɥɹ�ɤɨɦɭɧɿɤɚɰɿʀ�ɩɨ�63, 

7 SCK 
Serial Clock pin, ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɞɥɹ�ɡɚɛɟɡɩɟɱɟɧɧɹ�

ɞɠɟɪɟɥɚ�ɫɢɧɯɪɨɧɿɡɚɰɿʀ 

8 SS/SDA/Rx 
6HULDO�LQSXW��66��ɞɥɹ�63,�ɤɨɦɭɧɿɤɚɰɿʀ��6'$�ɞɥɹ�,,&�ɿ�5[�

ɩɪɢ�8$57 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɦɨɞɭɥɹ�rc522 ɽ� 

� ɑɚɫɬɨɫɬɚ� �����ɆȽɰ. 

� Ɋɨɛɨɱɚ�ɧɚɩɪɭɝɚ��ɜɿɞ�����ɞɨ�����ȼ. 

� Ɂɜ¶ɹɡɨɤ��SPI��ɩɪɨɬɨɤɨɥ�I2C, UART. 

� Ɇɚɤɫɢɦɚɥɶɧɚ�ɲɜɢɞɤɿɫɬɶ�ɩɟɪɟɞɚɱɿ�ɞɚɧɢɯ�����Ɇɛɿɬ�ɫ. 

� Ⱦɿɚɩɚɡɨɧ�ɱɢɬɚɧɧɹ����ɫɦ. 

� ɋɩɨɠɢɜɚɧɢɣ�ɫɬɪɭɦ����-���ɦȺ. 

� ɋɩɨɠɢɜɚɧɧɹ�ɜ�ɪɟɠɢɦɿ�ɜɢɦɤɧɟɧɧɹ�����ɦɤȺ��ɯɜ��.  

 

Ⱦɥɹ�ɜɿɞɨɛɪɚɠɟɧɧɹ� ɿɧɮɨɪɦɚɰɿʀ�ɩɪɨ�ɡɱɢɬɚɧɭ�ɬɟɦɩɟɪɚɬɭɪɭ�ɬɚ�ɫɬɚɬɭɫ�ɞɨɡɜɨɥɭ�ɜ�

ɩɪɨɟɤɬɨɜɚɧɨɦɭ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɦɭ�ɩɪɢɫɬɪɨɸ�ɜɢɤɨɪɢɫɬɚɧɨ�LCD ɞɢɫɩɥɟɣ �ɪɢɫ��

2.7).  

 
Ɋɢɫɭɧɨɤ���7 ± Ʉɨɧɬɚɤɬɢ�LCD ɞɢɫɩɥɟɸ 
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ɋɢɦɜɨɥɶɧɢɣ� ɞɢɫɩɥɟɣ� ����� /&'� ɦɨɞɭɥɶ� ɡ� ɦɨɠɥɢɜɿɫɬɸ� ɜɿɞɨɛɪɚɠɟɧɧɹ� ɞɜɨɯ�

ɪɹɞɤɿɜ� ɩɨ� ��� ɫɢɦɜɨɥɿɜ� ɜ� ɤɨɠɧɿɣ �ɬɚɛɥɢɰɹ� ����. Ⱦɢɫɩɥɟɣ� ��[�� ɭɩɪɚɜɥɹɽɬɶɫɹ�

ɤɨɧɬɪɨɥɟɪɨɦ� +'������� Ʉɨɥɿɪ� ɜɛɭɞɨɜɚɧɨʀ� ɩɿɞɫɜɿɬɤɢ� - ɠɨɜɬɨ-ɡɟɥɟɧɢɣ�� Ʉɨɥɿɪ�

ɫɢɦɜɨɥɿɜ�- ɱɨɪɧɢɣ��ɫɢɦɜɨɥɢ�ɜɢɞɧɿ�ɿ�ɛɟɡ�ɩɿɞɫɜɿɬɤɢ����ɉɥɚɬɚ�ɫɭɦɿɫɧɚ�ɡɿ�ɫɬɚɧɞɚɪɬɧɨɸ�

ɛɿɛɥɿɨɬɟɤɨɸ� /LTXLG&U\VWDO� ɩɿɞ� $UGXLQR� ɉɪɢɡɧɚɱɟɧɧɹ� ɤɨɧɬɚɤɬɿɜ� � LCD ɦɨɞɭɥɹ�

ɧɚɜɟɞɟɧɨ�ɭ�ɬɚɛɥɢɰɿ���3.  

 

Ɍɚɛɥɢɰɹ���3 ± ɉɪɢɡɧɚɱɟɧɧɹ�ɤɨɧɬɚɤɬɿɜ�LCD ɦɨɞɭɥɹ 

ȼɢɜɿɞ Ɉɩɢɫ 

1 
Vss 

(Ground) 
Ʉɨɧɬɚɤɬ�ɡɚɡɟɦɥɟɧɧɹ�ɩɿɞɤɥɸɱɟɧɢɣ�ɞɨ�ɡɚɡɟɦɥɟɧɧɹ�ɫɢɫɬɟɦɢ 

2 
Vdd (+5 

Volt) 
ɀɢɜɢɬɶ�ɊɄ-ɞɢɫɩɥɟɣ�ɡɚ�ɞɨɩɨɦɨɝɨɸ����ȼ������ȼ�± ����ȼ� 

3 VE  
ȼɢɡɧɚɱɚɽ�ɪɿɜɟɧɶ�ɤɨɧɬɪɚɫɬɧɨɫɬɿ�ɞɢɫɩɥɟɹ��Ɂɚɡɟɦɥɟɧɢɣ�ɞɥɹ�

ɨɬɪɢɦɚɧɧɹ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɤɨɧɬɪɚɫɬɭ� 

4 
Register 

Select 

ɉɿɞɤɥɸɱɟɧɢɣ�ɞɨ�ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ�ɞɥɹ�ɩɟɪɟɦɢɤɚɧɧɹ�ɦɿɠ�

ɪɟɝɿɫɬɪɨɦ�ɤɨɦɚɧɞ�ɞɚɧɢɯ 

5 Read/Write 

ȼɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɞɥɹ�ɱɢɬɚɧɧɹ�ɚɛɨ�ɡɚɩɢɫɭ�ɞɚɧɢɯ��Ɂɚ�

ɡɚɦɨɜɱɭɜɚɧɧɹɦ�ɡɚɡɟɦɥɟɧɢɣ�ɞɥɹ�ɡɚɩɢɫɭ�ɞɚɧɢɯ ɧɚ�LCD-

ɞɢɫɩɥɟɣ 

6 
Enable 

 

ɉɿɞɤɥɸɱɟɧɨ�ɞɨ�3,1-ɤɨɞɭ�ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ�ɬɚ�

ɩɟɪɟɦɢɤɚɽɬɶɫɹ�ɦɿɠ���ɿ���ɞɥɹ�ɩɿɞɬɜɟɪɞɠɟɧɧɹ�ɞɚɧɢɯ 

7 Data Pin 0 
ȼɢɜɨɞɢ�ɞɚɧɢɯ�ɜɿɞ���ɞɨ���ɭɬɜɨɪɸɸɬɶ��-ɛɿɬɧɭ�ɥɿɧɿɸ�ɞɚɧɢɯ��

Ȳɯ�ɦɨɠɧɚ�ɩɿɞɤɥɸɱɢɬɢ�ɞɨ�ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ�ɞɥɹ�ɧɚɞɫɢɥɚɧɧɹ�

8-ɛɿɬɧɢɯ�ɞɚɧɢɯ� 

LCD ɞɢɫɩɥɟɣ�ɬɚɤɨɠ�ɦɨɠɟ�ɩɪɚɰɸɜɚɬɢ�ɜ��-ɛɿɬɨɜɨɦɭ�

ɪɟɠɢɦɿ��ɭ�ɬɚɤɨɦɭ�ɪɚɡɿ�ɤɨɧɬɚɤɬɢ�ɞɚɧɢɯ���������ɿ���

ɡɚɥɢɲɚɬɶɫɹ�ɜɿɥɶɧɢɦɢ 

8 Data Pin 1 

9 Data Pin 2 

10 Data Pin 3 

11 Data Pin 4 

12 Data Pin 5 

13 Data Pin 6 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
33 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

14 Data Pin 7 

15 
LED 

Positive 
ɉɨɡɢɬɢɜɧɢɣ�ɩɿɧ ɩɿɞɫɜɿɱɭɜɚɧɧɹ�/(' 

16 
LED 

Negative 
ɇɟɝɚɬɢɜɧɢɣ�ɩɿɧ�ɩɿɞɫɜɿɱɭɜɚɧɧɹ�/(' 

 

Ɋɚɡɨɦ� ɿɡ� LCD ɞɢɫɩɥɟɽɦ� ɜɢɤɨɪɢɫɬɚɧɨ� ɦɿɤɪɨɫɯɟɦɭ� LCM1602�� ɳɨ� ɞɨɡɜɨɥɹɽ�

ɨɪɝɚɧɿɡɭɜɚɬɢ�ɨɛɦɿɧ�ɞɚɧɢɦɢ�ɱɟɪɟɡ�ȱ�ɋ�ɲɢɧɭ� 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�LCD ɞɢɫɩɥɟɸ�ɽ� 

� Ɋɨɛɨɱɚ�ɧɚɩɪɭɝɚ�ɜɿɞ�����ȼ�ɞɨ�����ȼ. 

� ɋɬɪɭɦ�ɫɩɨɠɢɜɚɧɧɹ��ɦȺ�ɛɟɡ�ɩɿɞɫɜɿɱɭɜɚɧɧɹ. 

� Ⱥɥɮɚɜɿɬɧɨ-ɰɢɮɪɨɜɢɣ� ɊɄ-ɞɢɫɩɥɟɣ�� ɬɨɛɬɨ� ɦɨɠɟ� ɜɿɞɨɛɪɚɠɚɬɢ� ɛɭɤɜɢ� ɬɚ�

ɰɢɮɪɢ. 

� ɋɤɥɚɞɚɽɬɶɫɹ� ɡ� ɞɜɨɯ� ɪɹɞɤɿɜ�� ɭ� ɤɨɠɧɨɦɭ� ɪɹɞɤɭ� ɦɨɠɧɚ� ɧɚɞɪɭɤɭɜɚɬɢ� ���

ɫɢɦɜɨɥɿɜ� 

� Ʉɨɠɟɧ�ɫɢɦɜɨɥ�ɫɤɥɚɞɚɽɬɶɫɹ�ɡ�ɫɿɬɤɢ��î��ɩɿɤɫɟɥɿɜ. 

� Ɇɨɠɟ�ɩɪɚɰɸɜɚɬɢ�ɹɤ�ɜ��-ɛɿɬɧɨɦɭ��ɬɚɤ�ɿ�ɜ��-ɛɿɬɧɨɦɭ�ɪɟɠɢɦɿ. 

� ȼɿɧ�ɬɚɤɨɠ�ɦɨɠɟ�ɜɿɞɨɛɪɚɠɚɬɢ�ɛɭɞɶ-ɹɤɿ�ɜɥɚɫɧɨɪɭɱ�ɫɬɜɨɪɟɧɿ�ɫɢɦɜɨɥɢ. 

� Ⱦɨɫɬɭɩɧɢɣ�ɭ�ɡɟɥɟɧɨɦɭ�ɬɚ�ɫɢɧɶɨɦɭ�ɩɿɞɫɜɿɱɭɜɚɧɧɿ. 

 

ȼ� ɹɤɨɫɬɿ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɧɨʀ� ɩɥɚɬɢ� ɜɢɤɨɪɢɫɬɚɧɨ� ESP32. ESP32 (Espressif 

6\VWHPV� ���� ɽ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɨɦ� ɡ� ɜɛɭɞɨɜɚɧɢɦ�:L-)L� ɬɚ� %OXHWRRWK�� ɪɨɡɪɨɛɥɟɧɢɦ�

ɤɨɦɩɚɧɿɽɸ� (VSUHVVLI� 6\VWHPV�� Ƀɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɜɤɥɸɱɚɽ� ɬɚɤɿ� ɨɛɥɚɫɬɿ�

ɡɚɫɬɨɫɭɜɚɧɧɹ� 

� ȱɧɬɟɪɧɟɬ� ɪɟɱɟɣ� �,R7��� (63��� ɡɚɛɟɡɩɟɱɭɽ� ɦɨɠɥɢɜɨɫɬɿ� ɩɿɞɤɥɸɱɟɧɧɹ� ɞɨ�

ɦɟɪɟɠɿ� :L-)L� ɬɚ� %OXHWRRWK�� ɳɨ� ɪɨɛɢɬɶ� ɣɨɝɨ� ɿɞɟɚɥɶɧɢɦ� ɜɢɛɨɪɨɦ� ɞɥɹ� ɪɟɚɥɿɡɚɰɿʀ�

ɩɪɨɟɤɬɿɜ� ,R7�� ȼɿɧ� ɦɨɠɟ� ɛɭɬɢ� ɜɢɤɨɪɢɫɬɚɧɢɣ� ɞɥɹ� ɩɨɛɭɞɨɜɢ� ɪɨɡɭɦɧɢɯ� ɩɪɢɫɬɪɨʀɜ��

ɫɢɫɬɟɦ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ� ɛɭɞɢɧɤɭ�� ɦɨɧɿɬɨɪɢɧɝɭ� ɬɚ� ɭɩɪɚɜɥɿɧɧɹ� ɩɪɨɦɢɫɥɨɜɢɦɢ�

ɩɪɨɰɟɫɚɦɢ�ɬɚ�ɿɧɲɢɯ�,R7-ɪɿɲɟɧɶ� 
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� Ɋɨɡɪɨɛɤɚ� ɜɛɭɞɨɜɚɧɢɯ� ɫɢɫɬɟɦ�� (63��� ɽ� ɩɨɬɭɠɧɢɦ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɨɦ� ɡ�

ɛɚɝɚɬɶɦɚ� ɜɯɨɞɚɦɢ�ɜɢɯɨɞɚɦɢ� �*3,2��� ɳɨ� ɞɨɡɜɨɥɹɽ� ɩɿɞɤɥɸɱɚɬɢ� ɪɿɡɧɨɦɚɧɿɬɧɿ�

ɩɪɢɫɬɪɨʀ� ɬɚ� ɫɟɧɫɨɪɢ�� ȼɿɧ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɞɥɹ� ɪɨɡɪɨɛɤɢ� ɜɛɭɞɨɜɚɧɢɯ� ɫɢɫɬɟɦ��

ɬɚɤɢɯ� ɹɤ� ɫɢɫɬɟɦɢ� ɚɜɬɨɦɚɬɢɤɢ�� ɭɩɪɚɜɥɿɧɧɹ� ɪɨɛɨɬɚɦɢ�� ɩɪɨɦɢɫɥɨɜɿ� ɤɨɧɬɪɨɥɟɪɢ� ɬɚ�

ɿɧɲɿ�ɫɯɨɠɿ�ɡɚɫɬɨɫɭɜɚɧɧɹ� 

� Ɋɨɡɪɨɛɤɚ�ɩɪɨɟɤɬɿɜ�ɡ�ɟɥɟɤɬɪɨɧɿɤɢ��(63���ɡɚɛɟɡɩɟɱɭɽ�ɪɨɡɲɢɪɟɧɿ�ɦɨɠɥɢɜɨɫɬɿ�

ɡ�ɩɪɨɝɪɚɦɭɜɚɧɧɹ�ɬɚ�ɪɨɛɨɬɢ�ɡ�ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ�ɫɟɧɫɨɪɚɦɢ��ɞɢɫɩɥɟɹɦɢ��ɚɤɬɭɚɬɨɪɚɦɢ�

ɬɚ� ɿɧɲɢɦɢ� ɟɥɟɤɬɪɨɧɧɢɦɢ� ɤɨɦɩɨɧɟɧɬɚɦɢ�� ȼɿɧ� ɦɨɠɟ� ɛɭɬɢ� ɜɢɤɨɪɢɫɬɚɧɢɣ� ɞɥɹ�

ɫɬɜɨɪɟɧɧɹ� ɪɿɡɧɨɦɚɧɿɬɧɢɯ� ɩɪɨɟɤɬɿɜ� ɡ� ɟɥɟɤɬɪɨɧɿɤɢ�� ɬɚɤɢɯ� ɹɤ� ɿɝɪɚɲɤɢ�� ɩɪɨɬɨɬɢɩɢ��

ɫɢɫɬɟɦɢ�ɦɨɧɿɬɨɪɢɧɝɭ�ɬɚ�ɤɨɧɬɪɨɥɸ�ɬɨɳɨ� 

� Ɋɨɡɪɨɛɤɚ� ɩɪɨɬɨɤɨɥɿɜ� ɡɜ
ɹɡɤɭ� ɬɚ� ɦɟɪɟɠɟɜɢɯ� ɞɨɞɚɬɤɿɜ�� (63��� ɩɿɞɬɪɢɦɭɽ�

ɪɿɡɧɿ� ɦɟɪɟɠɟɜɿ� ɩɪɨɬɨɤɨɥɢ�� ɬɚɤɿ� ɹɤ� 7&3�,3�� +773�� 0477� ɿ� ɛɚɝɚɬɨ� ɿɧɲɢɯ�� ɐɟ�

ɞɨɡɜɨɥɹɽ� ɪɨɡɪɨɛɥɹɬɢ� ɪɿɡɧɨɦɚɧɿɬɧɿ� ɦɟɪɟɠɟɜɿ� ɞɨɞɚɬɤɢ�� ɜɤɥɸɱɚɸɱɢ� ɜɟɛ-ɫɟɪɜɟɪɢ��

ɤɥɿɽɧɬɢ�,RT-ɩɥɚɬɮɨɪɦ��ɫɢɫɬɟɦɢ�ɡɛɨɪɭ�ɞɚɧɢɯ�ɬɚ�ɿɧɲɿ�ɦɟɪɟɠɟɜɿ�ɪɿɲɟɧɧɹ� 

 

 
Ɋɢɫɭɧɨɤ���8 ± Ɇɿɤɪɨɤɨɧɬɪɨɥɟɪɧɚ�ɩɥɚɬɚ�(6332 

 

ɉɪɢɡɧɚɱɟɧɧɹ�ɤɨɧɬɚɤɬɿɜ�ESP32 ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����9. 
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Ɋɢɫɭɧɨɤ���9 ± ɉɪɢɡɧɚɱɟɧɧɹ�ɤɨɧɬɚɤɬɿɜ�(63�� 

 

2.5���Ⱥɧɚɥɿɡ�ɨɛɪɚɧɢɯ�ɩɪɨɝɪɚɦɧɢɯ�ɪɿɲɟɧɶ 

Ɂɚɞɥɹ� ɪɟɚɥɿɡɚɰɿʀ� ɮɭɧɤɰɿɣ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɬɚ�

ɚɧɚɥɿɡɭ� ɜɢɦɿɪɹɧɢɯ� ɞɚɧɢɯ�� ɩɪɨɟɤɬɨɜɚɧɢɣ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ� ɩɪɢɫɬɪɿɣ�

ɩɟɪɟɞɛɚɱɚɽ� ɪɨɡɝɨɪɬɚɧɧɹ� ɧɚ� Raspberry Pi ɫɟɪɟɞɨɜɢɳɚ� ɪɨɡɪɨɛɤɢ� ɫɰɟɧɚɪɿʀɜ� Node-

RED. Node-RED ɽ� ɜɟɛ-ɿɧɬɟɪɮɟɣɫɨɦ� ɧɚ� ɨɫɧɨɜɿ� ɩɨɬɨɤɿɜ�� ɳɨ� ɞɨɩɨɦɚɝɚɽ� ɲɜɢɞɤɨ�

ɫɬɜɨɪɸɜɚɬɢ� ɩɪɨɝɪɚɦɢ� ɞɥɹ� ȱɧɬɟɪɧɟɬɭ� ɪɟɱɟɣ� �IoT�� ɬɚ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ� ɩɪɨɰɟɫɿɜ�� ȼɿɧ�

ɧɚɞɚɽ� ɡɪɭɱɧɢɣ� ɝɪɚɮɿɱɧɢɣ� ɿɧɬɟɪɮɟɣɫ�� ɹɤɢɣ� ɫɩɪɨɳɭɽ� ɫɬɜɨɪɟɧɧɹ� ɬɚ� ɦɚɧɿɩɭɥɸɜɚɧɧɹ�

ɩɨɬɨɤɚɦɢ� ɞɚɧɢɯ�� 1RGH-5('� ɩɪɨɩɨɧɭɽ� ɛɿɛɥɿɨɬɟɤɭ� ɜɭɡɥɿɜ�� ɳɨ� ɜɢɤɨɧɭɸɬɶ� ɪɿɡɧɿ�

ɡɚɜɞɚɧɧɹ��ɬɚɤɿ�ɹɤ�ɨɛɪɨɛɤɚ�ɞɚɧɢɯ��ɤɨɦɭɧɿɤɚɰɿɹ�ɡ�$3,�� ɿɧɬɟɝɪɚɰɿɹ�ɡ�ɛɚɡɚɦɢ�ɞɚɧɢɯ�ɬɚ�

ɿɧɲɢɦɢ� ɫɟɪɜɿɫɚɦɢ�� ɚ� ɬɚɤɨɠ� ɡɛɟɪɟɠɟɧɧɹ� ɬɚ� ɨɛɪɨɛɤɚ� ɞɚɧɢɯ� ɜɿɞ� IoT-ɞɚɬɱɢɤɿɜ��Ƀɨɝɨ�

ɜɿɞɤɪɢɬɢɣ� ɿɧɬɟɪɮɟɣɫ� ɞɨɡɜɨɥɹɽ� ɪɨɡɲɢɪɢɬɢ� ɣɨɝɨ� ɮɭɧɤɰɿɨɧɚɥɶɧɿɫɬɶ� ɡɚ� ɞɨɩɨɦɨɝɨɸ�

ɫɬɨɪɨɧɧɿɯ�ɜɭɡɥɿɜ�ɬɚ�ɩɥɚɝɿɧɿɜ��ɳɨ�ɞɨɡɜɨɥɹɽ�ɫɬɜɨɪɸɜɚɬɢ�ɫɤɥɚɞɧɿ�ɩɪɨɝɪɚɦɧɿ�ɪɿɲɟɧɧɹ�

ɞɥɹ�,R7�ɬɚ�ɿɧɲɢɯ�ɞɨɞɚɬɤɿɜ�ȱɧɬɟɪɧɟɬɭ� 
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Ɋɢɫɭɧɨɤ����0 ± Ɇɿɫɰɟ�Node-RED ɭ�ɥɚɧɰɸɝɭ�ɪɨɡɪɨɛɤɢ�IoT ɞɨɞɚɬɤɿɜ 

 

Ɉɤɪɿɦ�Node-RED ɧɚ�Raspberry Pi ɩɨɬɪɿɛɧɨ�ɜɫɬɚɧɨɜɢɬɢ�ɛɪɨɤɟɪ�Mosquitto, ɳɨ�

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɦɟɬɶɫɹ� ɞɥɹ� ɨɪɝɚɧɿɡɚɰɿʀ� ɨɛɦɿɧɭ� ɞɚɧɢɦɢ� ɩɨ� MQTT ɩɪɨɬɨɤɨɥɭ��

(Message Queuing Telemetry Transport). Mosquitto ɽ�ɩɨɩɭɥɹɪɧɢɦ�ɛɪɨɤɟɪɨɦ�MQTT ɿ�

ɱɚɫɬɨ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɞɥɹ� ɫɬɜɨɪɟɧɧɹ� ɦɚɫɲɬɚɛɨɜɚɧɢɯ� ɫɢɫɬɟɦ� IoT�� ɜɤɥɸɱɚɸɱɢ�

ɡɛɿɪ� ɞɚɧɢɯ� ɡ� ɫɟɧɫɨɪɿɜ�� ɤɟɪɭɜɚɧɧɹ� ɩɪɢɫɬɪɨɹɦɢ� ɬɚ� ɫɢɫɬɟɦɢ� ɜɿɞɞɚɥɟɧɨɝɨ� ɤɨɧɬɪɨɥɸ��

ȼɿɧ� ɞɨɡɜɨɥɹɽ� ɤɥɿɽɧɬɚɦ� ɩɿɞɤɥɸɱɚɬɢɫɶ� ɞɨ� ɛɪɨɤɟɪɚ�� ɜɿɞɩɪɚɜɥɹɬɢ� ɬɚ� ɨɬɪɢɦɭɜɚɬɢ�

ɩɨɜɿɞɨɦɥɟɧɧɹ�� ɩɿɞɩɢɫɭɜɚɬɢɫɶ� ɧɚ� ɬɟɦɢ� ɬɚ� ɨɬɪɢɦɭɜɚɬɢ� ɩɨɜɿɞɨɦɥɟɧɧɹ�� ɳɨ�

ɫɬɨɫɭɸɬɶɫɹ�ɰɢɯ�ɬɟɦ��Ȼɪɨɤɟɪ�ɬɚɤɨɠ�ɩɿɞɬɪɢɦɭɽ�66/�7/6�ɞɥɹ�ɡɚɛɟɡɩɟɱɟɧɧɹ�ɛɟɡɩɟɤɢ�

ɨɛɦɿɧɭ� ɩɨɜɿɞɨɦɥɟɧɧɹɦɢ� ɬɚ� ɦɚɫɲɬɚɛɨɜɚɧɨɫɬɿ� Mosquitto ɫɭɦɿɫɧɢɣ� ɡ� ɛɿɥɶɲɿɫɬɸ�

ɨɩɟɪɚɰɿɣɧɢɯ� ɫɢɫɬɟɦ�� ɜɤɥɸɱɚɸɱɢ� Linux, Windows ɿ� MacOS�� ɿ� ɦɨɠɟ� ɛɭɬɢ�

ɜɢɤɨɪɢɫɬɚɧɢɣ�ɧɚ�ɪɿɡɧɢɯ�ɩɪɢɫɬɪɨɹɯ��ɬɚɤɢɯ�ɹɤ�Raspberry Pi, BeagleBone ɬɚ�ɿɧɲɿ��ȼɿɧ�

ɽ�ɜɿɞɤɪɢɬɢɦ�ɞɠɟɪɟɥɨɦ��ɳɨ�ɞɨɡɜɨɥɹɽ�ɤɨɪɢɫɬɭɜɚɱɚɦ�ɡɦɿɧɸɜɚɬɢ�ɣɨɝɨ�ɜɢɯɿɞɧɢɣ�ɤɨɞ��

ɪɨɡɲɢɪɸɜɚɬɢ�ɣɨɝɨ�ɮɭɧɤɰɿɨɧɚɥɶɧɿɫɬɶ�ɬɚ�ɧɚɥɚɲɬɨɜɭɜɚɬɢ�ɣɨɝɨ�ɩɿɞ�ɜɥɚɫɧɿ�ɩɨɬɪɟɛɢ� 

 

ȼɢɫɧɨɜɤɢ�ɞɨ�ɪɨɡɞɿɥɭ�� 

ɉɪɨɜɟɞɟɧɨ� ɨɩɢɫ� ɮɭɧɤɰɿɣɧɢɯ� ɬɚ� ɧɟɮɭɧɤɰɿɣɧɢɯ� ɜɢɦɨɝ� ɞɨ� ɩɪɨɟɤɬɨɜɚɧɨɝɨ�

ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ�� Ɋɨɡɪɨɛɥɟɧɨ� ɫɬɪɭɤɬɭɪɭ� ɬɚ� ɫɯɟɦɭ� ɟɥɟɤɬɪɢɱɧɭ�

ɩɪɢɧɰɢɩɨɜɭ� ɞɥɹ� ɩɪɨɟɤɬɨɜɚɧɨɝɨ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ�� ɇɚɜɟɞɟɧɨ�

ɦɨɧɬɚɠɧɭ� ɩɥɚɬɭ�� ɉɪɨɜɟɞɟɧɨ� ɨɝɥɹɞ� ɚɩɚɪɚɬɧɢɯ� ɬɚ� ɩɪɨɝɪɚɦɧɢɯ� ɫɤɥɚɞɨɜɢɯ�

ɩɪɢɫɬɪɨɸ. 
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3 ɉɊɈȽɊȺɆɇȺ� ɊȿȺɅȱɁȺɐȱə� ɉɊɈȽɊȺɆɇɈ-ɌȿɏɇȱɑɇɈȽɈ 

ɁȺɋɈȻɍ� ȻȿɁɄɈɇɌȺɄɌɇɈȽɈ� ȼɂɆȱɊɘȼȺɇɇə� ɌȿɆɉȿɊȺɌɍɊɂ� ȱɁ�

ɎɍɇɄɐȱȯɘ�ɅɈȽɍȼȺɇɇə�ɇȺ�ȻȺɁȱ�5$63%(55<�3,  

3.1 ɉɪɨɝɪɚɦɧɚ� ɪɟɚɥɿɡɚɰɿɹ ɮɭɧɤɰɿʀ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ 

ɉɨɫɬɚɜɥɟɧɟ� ɡɚɜɞɚɧɧɹ� ɩɨ� ɪɟɚɥɿɡɚɰɿʀ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ�ɩɟɪɟɞɛɚɱɚɽ�ɜɢɤɨɧɚɧɧɹ�ɩɨɫɥɿɞɨɜɧɨɫɬɿ�ɞɿɣ��ɹɤɿ�

ɦɨɠɧɚ�ɨɩɢɫɚɬɢ�ɧɚɫɬɭɩɧɢɦɢ�ɤɪɨɤɚɦɢ� 

1. ɤɨɪɢɫɬɭɜɚɱ�ɩɿɞɧɨɫɢɬɶ�ɦɿɬɤɭ�ɭ�ɜɢɝɥɹɞɿ ɤɚɪɬɤɢ�ɚɛɨ�ɛɪɟɥɤɚ�ɞɨ�ɡɱɢɬɭɜɚɱɚ�

ɞɨ�ɦɨɞɭɥɹ�RFID, ɩɿɫɥɹ�ɱɨɝɨ ɡɞɿɣɫɧɸɽɬɶɫɹ�ɡɱɢɬɭɜɚɧɧɹ ɰɿʀ ɦɿɬɤɢ; 

2. ɹɤɳɨ� ɡɱɢɬɚɧɚ� ɦɿɬɤɚ� ɩɪɢɫɭɬɧɹ� ɭ� ɫɩɢɫɤɭ ɜɿɞɨɦɢɯ� ɦɿɬɨɤ�� ɬɨ� ɧɚ� LCD 

ɞɢɫɩɥɟɣ�ɜɢɜɨɞɢɬɶɫɹ�ɩɨɜɿɞɨɦɥɟɧɧɹ�ɫɬɚɬɢ�ɛɿɥɹ�ɞɚɜɚɱɚ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɬɚ�

ɧɚɬɢɫɧɭɬɢ� ɤɧɨɩɤɭ�� ɩɿɫɥɹ ɱɨɝɨ� ɛɭɞɟ ɡɞɿɣɫɧɟɧɨ ɛɟɡɤɨɧɬɚɤɬɧɟ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� 

3. ɨɬɪɢɦɚɧɟ� ɡɧɚɱɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜɢɜɨɞɢɬɶɫɹ� ɧɚ� /&'� ɞɢɫɩɥɟɣ� ɬɚ�

ɡɛɟɪɿɝɚɽɬɶɫɹ�ɭ�ɥɨɝ�ɮɚɣɥ� Ʉɨɠɧɢɣ�ɡɚɩɢɫ�ɭ�ɥɨɝ�ɮɚɣɥɿ�ɫɤɥɚɞɚɽɬɶɫɹ�ɿɡ�ɧɚɫɬɭɩɧɢɯ�ɩɨɥɿɜ��

ɑɚɫɨɜɚ� ɦɿɬɤɚ�� ɿɞɟɧɬɢɮɿɤɚɬɨɪ� ɤɚɪɬɢ� �UID��� ɡɧɚɱɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�� ɫɬɚɬɭɫ�

�ɞɨɡɜɨɥɟɧɨ�ɚɛɨ�ɡɚɛɨɪɨɧɟɧɨ�� 

4.  ɞɥɹ� ɿɧɞɢɤɚɰɿʀ� ɬɚ� ɩɨɜɿɞɨɦɥɟɧɧɹ� ɤɨɪɢɫɬɭɜɚɱɚ�� ɨɤɪɿɦ ɜɢɜɟɞɟɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɧɚ�LCD ɞɢɫɩɥɟɣ� ɡɿɣɫɧɸɽɬɶɫɹ�ɩɿɞɫɜɿɱɭɜɚɧɧɹ�ɜɿɞɩɨɜɿɞɧɨɝɨ ɫɜɿɬɥɨɞɿɨɞɚ 

�ɱɟɪɜɨɧɢɣ�± ɞɨɫɬɭɩ�ɡɚɛɨɪɨɧɟɧɢɣ��ɡɟɥɟɧɢɣ�± ɞɨɫɬɭɩ�ɞɨɡɜɨɥɟɧɢɣ�. 

Ɍɚɤɢɦ� ɱɢɧɨɦ�� ɞɥɹ� ɪɟɚɥɿɡɚɰɿʀ� ɞɚɧɨɝɨ� ɡɚɜɞɚɧɧɹ� ɬɚ� ɜɿɞɩɨɜɿɞɧɨ� ɞɨ�

ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ� ɫɬɪɭɤɬɭɪɢ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L�ɜɢɤɨɧɚɽɦɨ�

ɩɪɝɪɚɦɧɭ� ɪɟɚɥɿɡɚɰɿʀ� ɤɥɿɽɧɬɫɶɤɨʀ� ɱɚɫɬɢɧɢ�� ɳɨ� ɩɪɟɞɫɬɚɜɥɹɽ� ɫɨɛɨɸ� ɫɢɫɬɟɦɭ� ɧɚ�

ɤɪɢɫɬɚɥɿ�ESP����ɬɚ�ɫɟɪɜɟɪɧɨʀ�ɱɚɫɬɢɧɢ��ɹɤɚ�ɩɪɟɞɫɬɚɜɥɟɧɚ�Node red. 
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3.1���ɉɪɨɝɪɚɦɧɚ�ɪɟɚɥɿɡɚɰɿɹ�ɤɥɿɽɧɬɫɶɤɨʀ�ɱɚɫɬɢɧɢ 

ɍ� ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ� ɫɬɪɭɤɬɭɪɿ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɨɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ� 5DVSEHUUy Pi, 

ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɧɚ� ɫɢɫɬɟɦɚ� ESP��� ɽ� ɤɥɿɽɧɬɨɦ��ɳɨ� ɜɡɚɽɦɨɞɿɽ� ɿɡ� ɫɟɪɜɟɪɨɦ� �Raspberry 

Pi��� ɧɚɞɫɢɥɚɸɱɢ� ɿ� ɨɬɪɢɦɭɸɱɢ� ɞɚɧɿ�� ɍ� ɞɚɧɨɦɭ� ɜɢɩɚɞɤɭ�� ESP��� ɧɚɞɫɢɥɚɽ� ɞɚɧɿ� ɞɨ�

Raspberry Pi �ɧɚ�ɹɤɨɦɭ�ɮɭɧɤɰɿɨɧɭɽ�Node-RED��ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɩɪɨɬɨɤɨɥɭ�MQTT. 

Ɋɨɡɝɥɹɧɟɦɨ�ɞɟɬɚɥɶɧɿɲɟ�ɤɨɞ��ɳɨ�ɤɨɧɬɪɨɥɸɽ�ɪɨɛɨɬɭ�ɫɢɫɬɟɦɢ�ɧɚ�ɤɪɢɫɬɚɥɿ�ESP32. 

#include <SPI.h> 

#include <MFRC522.h> 

#include <WiFi.h> 

#include <PubSubClient.h> 

#include <LiquidCrystal_I2C.h> 

#include <adafruit_mlx90614.h> 

const char* ssid = "YourWiFiSSID"; 

const char* password = "YourWiFiPassword"; 

const char* mqttServer = "your_mqtt_server_ip"; 

const int mqttPort = 1883; 

const char* mqttUser = "your_mqtt_username"; 

const char* mqttPassword = "your_mqtt_password"; 

#define RST_PIN               22 

#define SS_PIN                21 

#define Button_PIN            23 

#define RedLED_PIN            24 

#define GreenLED_PIN          25 

MFRC522 mfrc522(SS_PIN, RST_PIN); 

Adafruit_MLX90614 mlx = Adafruit_MLX90614(); 

WiFiClient espClient; 

PubSubClient client(espClient); 

const int lcdColumns = 16; 

const int lcdRows = 2; 

LiquidCrystal_I2C lcd(0x27, lcdColumns, lcdRows); 
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Ɉɫɧɨɜɧɨɸ�ɡɚɞɚɱɟɸ��ɹɤɚ�ɫɬɚɜɢɬɶɫɹ�ɞɨ�ESP���ɤɨɨɪɞɢɧɚɰɿɹ�ɩɨɤɚɡɿɜ�ɜɢɦɿɪɸɜɚɧɧɹ�

ɜɿɞ� ɞɚɜɚɱɿɜ� �ɞɚɜɚɱɚ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɬɚ� ɦɨɞɭɥɹ� RFID�� ɬɚ�

ɿɧɞɢɤɚɰɿɹ�ɪɟɡɭɥɶɬɚɬɭ�ɧɚ�LCD ɞɢɫɩɥɟɣɨɜɿ�ɬɚ�ɞɜɨɯ�ɫɜɿɬɥɨɞɿɨɞɚɯ� 

ɍ� ɞɚɧɨɦɭ� ɤɨɞɿ� ɫɩɨɱɚɬɤɭ� ɨɝɨɥɨɲɭɸɬɶɫɹ� ɧɟɨɛɿɯɞɿɧ� ɛɿɛɥɿɨɬɟɤɢ� ɞɥɹ� ɪɨɛɨɬɢ� ɿɡ�

ɲɢɧɨɸ� SPI, RFID ɦɨɞɭɥɟɦ� MR����� ɞɚɜɚɱɟɦ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�0/;������ɬɚ�LCD I2C ɞɢɫɩɥɟɽɦ��ɚ�ɬɚɤɨɠ�ɞɥɹ�ɪɨɛɨɬɢ� ɿɡ�ɩɪɨɬɨɤɨɥɨɦ�

MQTT. 

Ⱦɚɥɿ� ɜɢɡɧɚɱɚɸɬɶɫɹ� ɡɦɿɧɧɿ� ɞɥɹ� ɚɭɬɟɧɬɢɮɿɤɚɰɿʀ� ɿɡ� ɦɟɪɟɠɟɸ� Wi-Fi (ssid ɬɚ�

password���ɩɚɪɚɦɟɬɪɢ�MQTT ɛɪɨɤɟɪɚ��ȱɊ�ɚɞɪɟɫɚ�ɫɟɪɜɟɪɚ�Raspberry Pi��ɧɚɡɜɚ�MQTT 

ɤɨɪɢɫɬɭɜɚɱɚ�ɬɚ�ɣɨɝɨ�ɩɚɪɨɥɶ� ɬɚ�ɧɚɛɿɪ�ɤɨɧɫɬɚɧɬ��ɳɨ�ɨɩɢɫɭɸɬɶ�ɡɚɥɭɱɟɧɿ�ɩɿɧɢ�ESP32, 

ɡɨɤɪɟɦɚ�ɞɜɚ�ɩɿɧɢ�ɞɥɹ�RFID ɦɨɞɭɥɹ� �RST ɬɚ�SS���ɞɜɚ�ɩɿɧɢ�ɞɥɹ�ɫɜɿɬɥɨɞɿɨɞɿɜ�ɬɚ�ɩɿɧ�

ɞɥɹ� ɤɧɨɩɤɢ�� ɉɿɫɹɥ� ɰɶɨɝɨ� ɫɬɜɨɪɸɸɬɶ� ɬɪɢ� ɧɟɨɛɯɿɞɧɿ� ɨɛ¶ɽɤɬɢ� ɞɥɹ� ɞɚɜɚɱɚ�

ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ��ɦɨɞɭɥɹ�RFID ɬɚ�LCD ɞɢɫɩɥɟɹ� 

ɉɿɫɥɹ�ɜɢɡɧɚɱɢɦɨ�MQTT ɤɥɿɽɧɬɚ�ɬɚ�ɧɚɛɿɪ�ɬɨɩɿɤɿɜ�ɞɥɹ�ɩɿɞɩɢɫɤɢ�ɬɚ�ɩɭɛɥɿɤɚɰɿʀ�� 

WiFiClient espClient; 

PubSubClient client(espClient); 

const char* uidTopic = "esp32/UID"; 

const char* presentUITopic = "esp32/PresentUI"; 

const char* grantedDeniedTopic = "esp32/GrantedDenied"; 

const char* temperatureTopic = "esp32/temperature"; 

enum State { 

  IDLE, 

  CHECKING_PERMISSION, 

  READING_TEMPERATURE 

}; 

State currentState = IDLE; 

FRQVW�XQVLJQHG�ORQJ�SHUPLVVLRQ7LPHRXW� �����������Ɍɚɣɦɚɭɬ�ɨɱɿɤɭɜɚɧɧɹ�ɞɨɡɜɨɥɭ� 

unsigned long permissionTimer = 0;              /��Ɍɚɣɦɟɪ�ɞɥɹ�ɨɱɿɤɭɜɚɧɧɹ�ɞɨɡɜɨɥɭ 

bool isGranted = false; 
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Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ� ɡɚɫɿɛ� ɜɢɤɨɪɢɫɬɨɜɭɽ� ɱɨɬɢɪɢ� ɬɨɩɿɤɢ��

ɞɜɚ� ɡ� ɧɢɯ� ESP��� ɜɢɤɨɪɢɫɬɨɜɭɽ� ɞɥɹ� ɩɭɛɥɿɤɚɰɿʀ� ɞɚɧɢɯ� �esp32/UID  ɬɚ�

esp32/temperature�� ɦɿɬɤɢ� ɬɚ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜɿɞɩɨɜɿɞɧɨ��� ɿɧɲɿ� ɞɜɚ� ± ɞɥɹ� ɩɿɞɩɢɫɤɢ�

(esp32/PresentUI ɬɚ�esp32/GrantedDenited).  

Ɍɚɤɨɠ� ɫɬɜɨɪɸɽɬɶɫɹ� ɡɦɿɧɧɚ�� ɹɤɚ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɞɥɹ� ɧɚɞɯɨɞɠɟɧɧɹ�

ɩɨɜɿɞɨɦɥɟɧɧɹ�ɭ�ɬɨɩɿɤ�esp32/PresentUI  ɤɨɧɫɬɚɧɬɚ��ɹɤɚ�ɜɢɡɧɚɱɚɽ�ɦɚɤɫɢɦɚɥɶɧɢɣ�ɱɚɫ�

ɨɱɿɤɭɜɚɧɧɹ� 

Ɉɤɪɟɦɨ� ɫɥɿɞ� ɜɿɞɡɧɚɱɢɬɢ� ɩɟɪɟɪɚɯɭɜɚɧɧɹ� State. Ⱦɚɧɟ� ɩɟɪɟɪɚɯɭɜɚɧɧɹ� ɨɩɢɫɭɽ�

ɫɬɚɧɢ�� ɭ� ɹɤɢɯ� ɦɨɠɟ� ɩɟɪɟɛɭɜɚɬɢ� ESP32�� Ɂɨɤɪɟɦɚ� ɜɢɞɿɥɢɦɨ� ɫɬɚɧɢ� IDLE, 

CHECKING_PERMISSION ɬɚ� READING_TEMPERATURE�� ɉɟɪɲɢɣ� ɫɬɚɧ� ɽ�

ɩɨɱɚɬɤɨɜɢɦ� ɬɚ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɞɥɹ� ɨɬɪɢɦɚɧɧɹ�RFID ɦɿɬɤɢ� ɬɚ� ɧɚɞɫɢɥɚɧɧɹ� ʀʀ� ɧɚ�

ɫɟɪɜɟɪ��ɩɭɛɥɿɤɚɰɿɹ�ɭ�ɬɨɩɿɤ�esp32/UID���Ⱦɪɭɝɢɣ�ɫɬɚɧ�ɽ�ɩɪɨɦɿɠɧɢɦ�ɫɬɚɧɨɦ�ɦɿɠ�IDLE 

ɿ READING_TEMPERATURE ɬɚ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɞɥɹ� ɨɱɿɤɭɜɚɧɧɹ� ɧɚɞɯɨɞɠɟɧɧɹ�

ɪɟɡɭɥɶɬɚɬɭ�ɩɟɪɟɜɿɪɤɢ�RFID ɦɿɬɤɢ�ɫɟɪɜɟɪɨɦ��ȼ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɪɟɡɭɥɶɬɚɬɭ�ɩɟɪɟɜɿɪɤɢ�

RFID ɦɿɬɤɢ�ɛɭɞɟ�ɡɞɿɣɫɧɟɧɨ�ɩɟɪɟɯɿɞ�ɚɛɨ�ɞɨ���ɫɬɚɧɭ��IDLE���ɹɤɳɨ�ɦɿɬɤɚ�ɜɿɞɫɭɬɧɹ�ɭ�

ɫɩɢɫɤɭ� ɞɨɫɬɭɩɧɢɯ� ɦɿɬɨɤ�� ɚɛɨ� ɭ ɬɪɟɬɿɣ� ɫɬɚɧ� �READING_TEMPERATURE��� ɹɤɳɨ�

ɬɚɤɚ� ɦɿɬɤɚ� ɩɪɢɫɭɬɧɹ� ɭ� ɫɩɢɫɤɭ� ɞɨɫɬɭɩɧɢɯ� ɦɿɬɨɤ�� Ɍɪɟɬɿɣ� ɫɬɚɧ�

READING_TEMPERATURE ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɩɪɢɫɬɪɨɽɦ��Ɂɚɝɚɥɶɧɚ�ɫɯɟɦɭ�ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ�ESP32��ɳɨ�ɩɪɟɞɫɬɚɜɥɟɧɚ�

ɦɧɨɠɢɧɨɸ�ɫɬɚɧɿɜ�ɩɨɞɚɧɨ�ɧɚ�ɪɢɫ������ 
 

 
Ɋɢɫɭɧɨɤ�����± Ɂɚɝɚɥɶɧɚ�ɫɯɟɦɚ�ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ�ESP32��ɳɨ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɦɧɨɠɢɧɨɸ 

ɫɬɚɧɿɜ 
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Ⱦɚɥɿ� ɜɢɡɧɚɱɢɦɨ� ɞɜɿ� ɮɭɧɤɰɿʀ� connectToWiFi ɬɚ� connectToMQTTBroker ɞɥɹ�

ɩɿɞɤɥɸɱɟɧɧɹ�ɞɨ�Wi-Fi ɦɟɪɟɠɿ�ɬɚ�MQTT ɛɪɨɤɟɪɚ�ɜɿɞɩɨɜɿɞɧɨ��ɋɥɿɞ�ɜɿɞɡɧɚɱɢɬɢ��ɳɨ�ɭ�

ɮɭɧɤɰɿʀ� ɩɿɞɤɥɸɱɟɧɧɹ� ɞɨ� MQTT ɛɪɨɤɟɪɚ ɡɞɿɣɫɧɸɽɬɶɫɹ� ɜɢɡɧɚɱɟɧɧɹ� callback-

ɮɭɧɤɰɿʀ�� ɭ� ɹɤɿɣ� ɛɭɞɟ� ɡɞɿɣɫɧɸɜɚɬɢɫɶ� ɩɿɞɩɢɫɤɚ� ɧɚ� ɩɨɜɿɞɨɦɥɟɧɧɹ�

(client.setCallback(callback)). 

void connectToWiFi() { 

  Serial.print("Connecting to Wi-Fi..."); 

  WiFi.begin(ssid, password); 

  while (WiFi.status() != WL_CONNECTED) { 

    delay(500); 

    Serial.print("."); 

  } 

  Serial.print("Connected to Wi-Fi, IP address: "); 

  Serial.println(WiFi.localIP()); 

} 

void connectToMQTTBroker() { 

  client.setServer(mqttServer, mqttPort); 

  client.setCallback(callback); 

  while (!client.connected()) { 

    Serial.print("Connecting to MQTT Broker..."); 

    if (client.connect("ESP32Client", mqttUser, mqttPassword)) { 

      Serial.println("connected"); 

    } else { 

      Serial.print("failed, rc="); 

      Serial.print(client.state()); 

      Serial.println(" retrying in 5 seconds..."); 

      delay(5000); 

    } 

  } 

} 

Ⱦɚɥɿ� ɜɢɡɧɚɱɢɦɨ�ɮɭɧɤɰɿɸ�ɞɥɹ�ɩɭɛɥɿɤɚɰɿʀ� ɭ�MQTT ɬɨɩɿɤ� (publishMessage) ɬɚ�

ɮɭɧɤɰɿɸ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ��readTemperature): 
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void publishMessage(const char* topic, const char* message) { 

  client.publish(topic, message); 

} 

float readTemperature() { 

  ���Ʉɨɞ�ɞɥɹ�ɡɱɢɬɭɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ 

  ���ɉɨɜɟɪɬɚɽ�ɡɧɚɱɟɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ��IORDW� 

  ���Ⱦɨɞɚɬɤɨɜɿ�ɞɿʀ��ɹɤɳɨ�ɩɨɬɪɿɛɧɨ 

float temperature =  mlx.readAmbientTempC(); 

return temperature 

} 

ɇɚɫɬɭɩɧɢɦ� ɤɪɨɤɨɦ� ɫɬɜɨɪɢɦɨ� callback ɮɭɧɤɰɿɸ�� ɹɤɚ� ɨɛɪɨɛɥɹɽ� ɨɬɪɢɦɚɧɿ�

ɩɨɜɿɞɨɦɥɟɧɧɹ�ɡ�ɜɿɞɩɨɜɿɞɧɢɯ�ɬɨɩɿɤɿɜ�ɿ�ɡɚɥɟɠɧɨ�ɜɿɞ�ʀɯ�ɡɦɿɫɬɭ�ɜɫɬɚɧɨɜɥɸɽ�ɜɿɞɩɨɜɿɞɧɿ�

ɡɧɚɱɟɧɧɹ�ɡɦɿɧɧɢɯ�ɬɚ�ɡɦɿɧɸɽ�ɩɨɬɨɱɧɢɣ�ɫɬɚɧ�ɩɪɢɫɬɪɨɸ� 

əɤɳɨ� ɬɨɩɿɤ� ɩɨɜɿɞɨɦɥɟɧɧɹ� ɡɛɿɝɚɽɬɶɫɹ� ɿɡ� HVS���3UHVHQW8,�� ɰɟ� ɨɡɧɚɱɚɽ�� ɳɨ�

ɨɬɪɢɦɚɧɨ� ɩɨɜɿɞɨɦɥɟɧɧɹ� ɩɪɨ� ɩɪɢɫɭɬɧɿɫɬɶ� 5),'� ɦɿɬɤɢ�� ɍ� ɮɭɧɤɰɿʀ� ɩɟɪɟɜɿɪɹɽɬɶɫɹ�

ɜɦɿɫɬ� ɩɨɜɿɞɨɦɥɟɧɧɹ�� əɤɳɨ� ɩɨɜɿɞɨɦɥɟɧɧɹ� ɞɨɪɿɜɧɸɽ� ©\HVª�� ɰɟ� ɨɡɧɚɱɚɽ�� ɳɨ� ɦɿɬɤɚ�

ɩɪɢɫɭɬɧɹ�ɿ�ɞɨɡɜɿɥ�ɧɚɞɚɧɨ��Ɂɦɿɧɧɚ�LV*UDQWHG�ɜɫɬɚɧɨɜɥɸɽɬɶɫɹ�ɜ�WUXH��ɚ�ɩɨɬɨɱɧɢɣ�ɫɬɚɧ�

ɡɦɿɧɸɽɬɶɫɹ� ɧɚ� 5($',1*B7(03(5$785(�� əɤɳɨ� ɩɨɜɿɞɨɦɥɟɧɧɹ� ɞɨɪɿɜɧɸɽ� ©QRª��

ɰɟ�ɨɡɧɚɱɚɽ��ɳɨ�ɦɿɬɤɚ�ɜɿɞɫɭɬɧɹ�ɿ�ɞɨɡɜɿɥ�ɧɟ�ɧɚɞɚɧɨ��Ɂɦɿɧɧɚ�LV*UDQWHG�ɜɫɬɚɧɨɜɥɸɽɬɶɫɹ�

ɜ�IDOVH��ɚ�ɩɨɬɨɱɧɢɣ�ɫɬɚɧ�ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ�ESP���ɡɦɿɧɸɽɬɶɫɹ�ɧɚ�,'/(� 

ɍ� ɞɪɭɝɿɣ� ɩɟɪɟɜɿɪɰɿ�� ɹɤɳɨ� ɬɨɩɿɤ ɩɨɜɿɞɨɦɥɟɧɧɹ� ɡɛɿɝɚɽɬɶɫɹ� ɿɡ�

HVS���*UDQWHG'HQLHG�� ɰɟ� ɨɡɧɚɱɚɽ�� ɳɨ� ɨɬɪɢɦɚɧɨ� ɩɨɜɿɞɨɦɥɟɧɧɹ� ɩɪɨ� ɧɚɞɚɧɧɹ� ɚɛɨ�

ɜɿɞɦɨɜɭ� ɜ� ɞɨɫɬɭɩɿ�� ȼɫɟɪɟɞɢɧɿ� � ɮɭɧɤɰɿʀ� ɩɟɪɟɜɿɪɹɽɬɶɫɹ� ɜɦɿɫɬ� ɩɨɜɿɞɨɦɥɟɧɧɹ�� əɤɳɨ�

ɩɨɜɿɞɨɦɥɟɧɧɹ�ɞɨɪɿɜɧɸɽ�©*UDQWHGª��ɬɨ�ɰɟ�ɨɡɧɚɱɚɽ��ɳɨ�ɞɨɫɬɭɩ�ɧɚɞɚɧɨ��ȼɢɤɨɧɭɸɬɶɫɹ 

ɜɿɞɩɨɜɿɞɧɿ�ɞɿʀ��ɧɚɩɪɢɤɥɚɞ��ɩɿɞɫɜɿɱɭɜɚɧɧɹ�ɡɟɥɟɧɨɝɨ�ɫɜɿɬɥɨɞɿɨɞɭ��əɤɳɨ�ɩɨɜɿɞɨɦɥɟɧɧɹ�

ɞɨɪɿɜɧɸɽ�ɡɧɚɱɟɧɧɸ�©'HQLHGª��ɬɨ�ɰɟ�ɨɡɧɚɱɚɽ��ɳɨ�ɞɨɫɬɭɩ�ɤɨɪɢɫɬɭɜɚɱɭ�ɜɿɞɦɨɜɥɟɧɨ��ɿ�

ɹɤ� ɪɟɡɭɥɶɬɚɬ�� ɜɢɤɨɧɭɸɬɶɫɹ� ɜɿɞɩɨɜɿɞɧɿ� ɞɿʀ ɩɨ� ɣɨɝɨ� ɫɩɨɜɿɳɟɧɧɸ�� ɧɚɩɪɢɤɥɚɞ��

ɩɿɞɫɜɿɱɭɽɬɶɫɹ ɫɜɿɬɥɨɞɿɨɞ�ɱɟɪɜɨɧɨɝɨ�ɤɨɥɶɨɪɭ� 

void callback(char* topic, byte* message, unsigned int length) { 

  Serial.print("Message received in topic: "); 
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  Serial.println(topic); 

  if (strcmp(topic, presentUITopic) == 0) { 

    String presentMessage = String((char*)message); 

    Serial.print("Present message: "); 

    Serial.println(presentMessage); 

    if (presentMessage == "yes") { 

      isGranted = true; 

      currentState = READING_TEMPERATURE; 

    } else if (presentMessage == "no") { 

      isGranted = false; 

      currentState = IDLE; 

    } 

  } 

  if (strcmp(topic, grantedDeniedTopic) == 0) { 

    String permissionMessage = String((char*)message); 

    Serial.print("Permission message: "); 

    Serial.println(permissionMessage); 

    if (permissionMessage == "Granted") { 

        digitalWrite(GreenLED_PIN, HIGH); 

        Serial.print("GreenPin is on"); 

        digitalWrite(RedLED_PIN, LOW); 

        delay(1000) 

    } else if (permissionMessage == "Denied") { 

        digitalWrite(GreenLED_PIN, LOW); 

        Serial.print("GreenPin is off"); 

        digitalWrite(RedLED_PIN, HIGH);/ 

    } 

    PrintMessageInLCD(permissionMessage,0);  }} 
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Ȼɥɨɤ-ɫɯɟɦɭ� ɪɨɛɨɬɢ� ɮɭɧɤɰɿʀ� ɡɜɨɪɨɬɧɶɨɝɨ� ɜɢɤɥɢɤɭ� �callback��� ɹɤɚ� ɨɛɪɨɛɥɹɽ�

ɨɬɪɢɦɚɧɿ�ɩɨɜɿɞɨɦɥɟɧɧɹ� ɿɡ�ɜɿɞɩɨɜɿɞɧɢɯ�ɬɨɩɿɤɿɜ�ɿ�ɡɚɥɟɠɧɨ�ɜɿɞ�ʀɯ�ɡɦɿɫɬɭ ɡɦɿɧɸɽ�ɫɬɚɧ�

ESP32 ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ������ 
 

 
Ɋɢɫɭɧɨɤ�����± Ȼɥɨɤ-ɫɯɟɦɚ�ɪɨɛɨɬɢ�ɮɭɧɤɰɿʀ�ɡɜɨɪɨɬɧɶɨɝɨ�ɜɢɤɥɢɤɭ��callback) 

 

ɉɿɫɥɹ� ɨɩɪɚɰɸɜɚɧɧɹ� ɬɨɩɿɤɿɜ�� ɧɚ� ɹɤɿ� ɩɿɞɩɢɫɚɧɢɣ� ESP���� ɡɞɿɣɫɧɸɽɬɶɫɹ�

ɜɢɜɟɞɟɧɧɹ� ɧɚ� LCD ɞɢɫɩɥɟɣ� ɩɨɜɿɞɨɦɥɟɧɧɹ� ɩɪɨ� ɫɬɚɬɭɫ� ɞɨɡɜɨɥɭ� ± Granted ɚɛɨ�

Denited��Ʉɨɞ�ɞɚɧɨʀ�ɮɭɧɤɰɿʀ�ɧɚɜɟɞɟɧɨ�ɭ�ɧɚɫɬɭɩɧɨɦɭ�ɥɿɫɬɢɧɝɭ��� 
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void PrintMessageInLCD(String message, int choise) 

{  lcd.clear(); 

if (choise   ���^��ɜɢɜɟɞɟɧɧɹ�ɫɬɚɬɭɫɭ�ɞɨɡɜɨɥɭ�ɜ��-ɣ�ɪɹɞɨɤ 

    lcd.setCursor(0, 0);  

    lcd.write(0); 

    lcd.print("status "); 

    lcd.setCursor(0, 7); 

    lcd.print(message); 

}  

else^��ɜɢɜɟɞɟɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɜ��-ɣ�ɪɹɞɨɤ 

    lcd.setCursor(1, 0);  

    lcd.write(0); 

    lcd.print("temper "); 

    lcd.setCursor(1, 8); 

    lcd.print(message); }} 

ɇɚ� ɧɚɫɬɭɩɧɨɦɭ� ɟɬɚɩɿ� ɩɨɬɪɿɛɧɨ� ɡɞɿɣɫɧɢɬɢ� ɫɬɜɨɪɟɧɧɹ� ɩɪɨɝɪɚɦɧɢɯ� ɨɛ¶ɽɤɬɿɜ�

ɞɚɜɚɱɿɜ��ɜɫɬɚɧɨɜɢɬɢ�ɪɟɠɢɦɢ�ɩɿɧɿɜ�ɬɚ�ɜɫɬɚɧɨɜɢɬɢ�ɡ¶ɽɞɧɚɧɧɹ�ɩɨ�Wi-Fi ɬɚ�MQTT��ȼɫɿ�

ɡɚɡɧɚɱɟɧɿ�ɞɿʀ�ɜɢɤɨɧɭɸɬɶɫɹ�ɭ�ɫɬɚɧɞɚɪɬɧɿɣ�ɮɭɧɤɰɿʀ�setup: 

  void setup() { 

  Serial.begin(115200); 

  SPI.begin(); 

  mfrc522.PCD_Init(); 

  connectToWiFi(); 

  lcd.init(); 

  mlx.begin(); 

  pinMode(Button_PIN, INPUT); 

  pinMode(GreeenLED_PIN, OUTPUT); 

  pinMode(RedLED_PIN, OUTPUT); 

  connectToMQTTBroker(); 

            client.subscribe(uidTopic);} 
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Ɉɫɬɚɧɧɿɦ� ɤɪɨɤɨɦ� ɽ� ɪɟɚɥɿɡɚɰɿɹ� ɫɬɚɧɞɚɪɬɧɨʀ� ɮɭɧɤɰɿʀ� loop. Ɏɭɧɤɰɿɹ� loop ɽ�

ɨɫɧɨɜɧɨɸ� ɮɭɧɤɰɿɽɸ�� ɹɤɚ� ɜɢɤɨɧɭɽɬɶɫɹ� ɰɢɤɥɿɱɧɨ� ɩɿɫɥɹ� ɡɚɩɭɫɤɭ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ��

ȼɨɧɚ� ɜɢɤɨɧɭɽɬɶɫɹ� ɛɟɡɩɟɪɟɪɜɧɨ�� ɞɨɤɢ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪ� ɩɪɚɰɸɽ�� Ɉɫɧɨɜɧɚ� ɦɟɬɚ�

ɮɭɧɤɰɿʀ�ORRS ± ɜɢɤɨɧɚɧɧɹ�ɨɫɧɨɜɧɨɝɨ�ɤɨɞɭ�ɩɪɨɝɪɚɦɢ�ɬɚ�ɤɟɪɭɜɚɧɧɹ�ɩɪɢɫɬɪɨɹɦɢ� 

ɍ� ɞɚɧɨɦɭ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɦɭ� ɡɚɫɨɛɿ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɨɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ� 5DVSEHUU\� 3L� ɪɟɚɥɿɡɭɽɬɶɫɹ� ɨɫɧɨɜɧɚ�

ɥɨɝɿɤɚ�ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ�ɩɪɢɫɬɪɨɸ�ɬɚ�ɨɩɢɫ�ɤɨɠɧɨɝɨ�ɫɬɚɧɭ��Ɋɨɡɝɥɹɧɟɦɨ�ɞɟɬɚɥɶɧɿɲɟ�

ɥɨɝɿɤɭ� ɪɨɛɨɬɢ� ɰɿɽʀ� ɮɭɧɤɰɿʀ�� Ɂɚɥɟɠɧɨ� ɜɿɞ� ɩɨɬɨɱɧɨɝɨ� ɫɬɚɧɭ� �FXUUHQW6WDWH���

ɜɢɤɨɧɭɽɬɶɫɹ�ɥɨɝɿɤɚ ɞɥɹ�ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ�ɤɨɠɧɨɝɨ�ɫɬɚɧɭ�� 

ɍ� ɫɬɚɧɿ� IDLE ɡɞɿɣɫɧɸɽɬɶɫɹ� ɡɱɢɬɭɜɚɧɧɹ�RFID ɦɿɬɤɢ�� əɤɳɨ� ɦɿɬɤɚ� ɜɢɹɜɥɟɧɚ�

(ɭɫɩɿɲɧɿ� ɜɢɤɥɢɤ� mfrc522.PICC_IsNewCardPresent��� ɬɚ�

mfrc522.PICC_ReadCardSerial����� ɨɬɪɢɦɭɽɬɶɫɹ� ʀʀ� UID ɿ� ɧɚɞɫɢɥɚɽɬɶɫɹ� ɧɚ� MQTT ɭ�

ɬɨɩɿɤ� uidTopic�� ɉɿɫɥɹ� ɰɶɨɝɨ� ESP��� ɡɭɩɢɧɹɽ� ɤɨɦɭɧɿɤɚɰɿɸ� ɡ� ɦɿɬɤɨɸ� �ɜɢɤɥɢɤɚɸɱɢ�

ɮɭɧɤɰɿʀ� mfrc522.PICC_HaltA��� ɬɚ� mfrc522.PCD_StopCrypto������ ɜɫɬɚɧɨɜɥɸɽ� ɫɬɚɧ�

ɩɨɱɬɨɜɢɦ� ɫɬɚɧɨɦ� ɫɬɚɧ� CHECKING_PERMISSION ɿ� ɡɚɩɭɫɤɚɽ� ɬɚɣɦɟɪ�

permissionTimer ɞɥɹ�ɨɱɿɤɭɜɚɧɧɹ�ɞɨɡɜɨɥɭ� 

ɍ� ɫɬɚɧɿ� CHECKING_PERMISSION ɩɟɪɟɜɿɪɹɽɬɶɫɹ�� ɱɢ� ɩɪɨɣɲɨɜ� ɬɚɣɦɚɭɬ�

permissionTimeout ɞɥɹ� ɨɬɪɢɦɚɧɧɹ� ɞɨɡɜɨɥɭ�� əɤɳɨ� ɬɚɣɦɚɭɬ� ɜɢɱɟɪɩɚɧɨ� �millis() - 

permissionTimer >= permissionTimeout), ESP��� ɩɨɜɟɪɬɚɽɬɶɫɹ� ɜ� ɫɬɚɧ� IDLE. ȼ�

ɿɧɲɨɦɭ�ɜɢɩɚɞɤɭ�� ɹɤɳɨ� ɬɚɣɦɚɭɬ�ɳɟ�ɧɟ� ɜɢɱɟɪɩɚɧɨ�� ɜɢɤɨɧɭɽɬɹɫ�ɩɟɪɟɜɿɪɤɚ�ɞɨɡɜɨɥɭ� 

əɤɳɨ� ɨɬɪɢɦɚɧɨ� ɞɨɡɜɿɥ� �LV*UDQWHG ɞɨɪɿɜɧɸɽ� true��� (63��� ɩɟɪɟɯɨɞɢɬɶ� ɭ� ɫɬɚɧ�

READING_TEMPERATURE. 

ɍ�ɫɬɚɧɿ�5($',1*B7(03(5$785(� ɡɞɿɣɫɧɸɽɬɶɫɹ� ɡɱɢɬɭɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�

ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɮɭɧɤɰɿʀ� UHDG7HPSHUDWXUH���� Ɂɧɚɱɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɩɟɪɟɬɜɨɪɸɽɬɶɫɹ�

ɧɚ� ɪɹɞɨɤ� ɿ� ɧɚɞɫɢɥɚɽɬɶɫɹ� ɭ 0477� ɬɨɩɿɤ� WHPSHUDWXUH7RSLF�� ɉɿɫɥɹ� ɰɶɨɝɨ� (63���

ɩɨɜɟɪɬɚɽɬɶɫɹ�ɜ�ɩɨɱɚɬɤɨɜɢɣ�ɫɬɚɧ�,'/(� 

Ɋɨɛɨɬɚ�ɧɨɜɨɝɨ�ɰɢɤɥɭ�ɪɨɡɩɨɱɢɧɚɽɬɶɫɹ�ɿɡ�ɡɚɬɪɢɦɤɨɸ�ɜ���ɫɟɤɭɧɞɭ. 

Ɍɚɤɢɦ� ɱɢɧɨɦ� ɪɟɡɭɥɶɬɭɸɱɢɣ� ɤɨɞ� ɮɭɧɤɰɿʀ� loop ɧɚɜɟɞɟɧɢɣ� ɭ� ɧɚɫɬɭɩɧɨɦɭ�

ɥɿɫɬɢɧɝɭ� 
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void loop() { 

  client.loop(); 

  switch (currentState) { 

    case IDLE: 

      if(mfrc522.PICC_IsNewCardPresent() && mfrc522.PICC_ReadCardSerial()) { 

        String uid = ""; 

        for (byte i = 0; i < mfrc522.uid.size; i++) { 

          uid += String(mfrc522.uid.uidByte[i], HEX); 

        } 

        publishMessage(uidTopic, uid.c_str()); 

        currentState = CHECKING_PERMISSION;   

        permissionTimer = millis();   

      } 

      break; 

    case CHECKING_PERMISSION: 

    if (millis() - permissionTimer >= permissionTimeout) { 

    currentState = IDLE;   

  } else { 

        if (isGranted) { 

      currentState = READING_TEMPERATURE; 

    } else { 

      currentState = IDLE; 

    }   

} 

  break; 

    case READING_TEMPERATURE: 

      float temperature = readTemperature(); 

      PrintMessageInLCD(String(temperature),1); 

      char temperatureString[10]; 

      sprintf(temperatureString, "%.2f", temperature); 
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      publishMessage(temperatureTopic, temperatureString); 

      FXUUHQW6WDWH� �,'/(������ɉɨɜɟɪɧɟɧɧɹ�ɭ�ɫɬɚɧ�ɨɱɿɤɭɜɚɧɧɹ�ɦɿɬɤɢ 

      break; 

  } 

delay(1000) 

} 

 

Ɍɚɤɢɦ� ɱɢɧɨɦ� ɩɪɢɜɟɞɟɧɨ� ɩɪɨɝɪɚɦɧɭ� ɪɟɚɥɿɡɚɰɿɸ� ɞɥɹ� ɤɨɨɪɞɢɧɚɰɿʀ� ɩɨɤɚɡɿɜ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɜɿɞ� ɞɚɜɚɱɿɜ� �ɞɚɜɚɱɚ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɬɚ�

ɦɨɞɭɥɹ�RFID�� ɬɚ� ɿɧɞɢɤɚɰɿɹ� ɪɟɡɭɥɶɬɚɬɭ� ɧɚ� LCD ɞɢɫɩɥɟɣɨɜɿ� ɬɚ� ɞɜɨɯ� ɫɜɿɬɥɨɞɿɨɞɚɯ�

ɞɥɹ�ɤɥɿɽɧɬɚ�ɧɚ�ɛɚɡɿ�ɫɢɫɬɟɦɢ�ɧɚ�ɤɪɢɫɬɚɥɿ�ESP32.  

 

3.1���ɉɪɨɝɪɚɦɧɚ�ɪɟɚɥɿɡɚɰɿɹ�ɫɟɪɜɟɪɧɨʀ�ɱɚɫɬɢɧɢ��ɫɰɟɧɚɪɿɸ�ɭ�Node red) 

ɉɪɨɝɪɚɦɧɚ� ɪɟɚɥɿɡɚɰɿɹ� ɫɟɪɜɟɪɧɨʀ� ɱɚɬɢɧɢ� ɩɟɪɟɞɛɚɱɚɥɚ ɪɟɚɥɿɡɚɰɿɸ ɫɰɟɧɚɪɿʀɜ�

ɩɟɪɟɜɿɪɤɢ ɩɪɢɫɭɬɧɨɫɬɿ� RFID ɦɿɬɤɢ� ɭ� ɫɩɢɫɤɭ� ɞɨɫɬɭɩɧɢɯ� ɦɿɬɨɤ�� ɩɟɪɟɜɿɪɤɭ�

ɨɬɪɢɦɚɧɨɝɨ� ɡɧɚɱɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɬɚ� ɡɚɩɢɫ� ɭ� ɥɨɝ-ɮɚɣɥ� ɦɟɬɚɞɚɧɢɯ� ɩɪɨ�

ɜɢɦɿɪɸɜɚɧɧɧɹ� Ɋɨɡɩɨɞɿɥ�ɮɭɧɤɰɿɣ�ɦɿɠ�ɤɥɿɽɧɬɨɦ�ɬɚ�ɫɟɪɜɟɪɨɦ��ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����3. 

 

 
 

Ɋɢɫɭɧɨɤ���3 ± Ɋɨɡɩɨɞɿɥ�ɮɭɧɤɰɿɣ�ɦɿɠ�ɤɥɿɽɧɬɨɦ�ɬɚ�ɫɟɪɜɟɪɨɦ 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
49 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

ɉɪɢ� ɜɡɚɽɦɨɞɿʀ� ɦɿɠ� ɤɥɿɽɧɬɨɦ� ɬɚ� ɫɟɪɜɟɪɨɦ�� ɡɿ� ɫɬɨɪɨɧɢ� ɫɟɪɜɟɪɚ� ɡɞɿɣɫɧɸɽɬɶɫɹ�

ɩɟɪɟɜɿɪɤɚ� RFID ɦɿɬɨɤ� ɬɚ� ɩɟɪɟɜɿɪɤɚ� ɬɟɦɩɟɪɚɬɭɪɢ�� Ⱦɥɹ� ɪɟɚɥɿɡɚɰɿ� ɰɢɯ� ɮɭɧɤɰɿɣ�

ɫɟɪɜɟɪ�� ɳɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɣ�Raspberry Pi�� ɧɚ� ɹɤɨɦɭ� ɪɨɡɝɨɪɧɭɬɨ�Node red�� ɜɢɤɨɧɭɽ�

ɩɿɞɩɢɫɤɭ� ɧɚ� ɞɜɚ� ɬɨɩɿɤɢ� �esp32/UID ɬɚ� esp32/temperature�� ɞɥɹ� ɨɬɪɢɦɚɧɧɹ� ɜɯɿɞɧɢɯ�

ɞɚɧɢɯ� ɬɚ� ɞɜɚ� ɬɨɩɿɤɢ� ɞɥɹ� ɩɭɛɥɿɤɚɰɿʀ� ɪɟɡɭɥɶɬɚɬɭ� �esp32/PresentUI ɬɚ�

esp32/GrantedDenited). 

Ɋɨɡɝɥɹɧɟɦɨ�ɩɪɨɰɟɫ�ɫɬɜɨɪɟɧɧɹ�ɫɰɟɧɚɪɿɸ�ɞɥɹ�ɜɢɤɨɧɚɧɧɹ�ɫɟɪɜɟɪɧɢɯ�ɮɭɧɤɰɿɣ�ɭ�

Node red. 

ɋɩɨɱɚɬɤɭ� ɞɨɞɚɦɨ� ɞɨ� ɩɨɬɨɤɭ� ɱɨɬɢɪɢ� ɜɭɡɥɚ� ɞɥɹ� ɜɡɚɽɦɨɞɿʀ� ɩɨ� ɩɪɨɬɨɤɨɥɭ�

MQTT: ɩɨ�ɞɜɚ�ɞɥɹ�ɩɿɞɩɢɫɤɢ�ɬɚ�ɩɭɛɥɿɤɚɰɿʀ (ɪɢɫ�����-.3.7). 

 

 
Ɋɢɫɭɧɨɤ�����± ȼɭɡɨɥ�ɩɿɞɩɢɫɤɢ�ɧɚ�ɬɨɩɿɤ�esp32/PresentUI 

 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
50 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

 
Ɋɢɫɭɧɨɤ�����± ȼɭɡɨɥ�ɩɿɞɩɢɫɤɢ�ɧɚ�ɬɨɩɿɤ�esp32/temperature 

 

 
Ɋɢɫɭɧɨɤ���6 ± ȼɭɡɨɥ�ɩɭɛɥɿɤɚɰɿʀ�ɭ�ɬɨɩɿɤ�esp32/PresentUI 

 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
51 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

 
Ɋɢɫɭɧɨɤ���7 ± ȼɭɡɨɥ�ɩɭɛɥɿɤɚɰɿʀ�ɭ�ɬɨɩɿɤ�esp32/GrantedDenited 

 

Ⱦɚɥɿ�ɞɨɞɚɦɨ�ɜɭɡɨɥ�Change ɭ�ɹɤɿɣ�ɨɝɨɥɨɫɢɦɨ�ɡɦɿɧɭ�ɩɨɬɨɤɭ�flow.GrantedStatus 

ɬɚ� ɜɫɬɚɧɨɜɢɦɨ� ʀʀ� ɩɨɱɚɬɤɨɜɟ� ɡɧɚɱɟɧɧɹ� ± Denited��ɳɨ�ɨɡɧɚɱɚɽ�ɧɚ�ɩɨɱɚɬɤɭ� ɡɚɛɨɪɨɧɭ�

ɞɨɫɬɭɩɭ�ɞɥɹ�ɤɨɪɢɫɬɭɜɚɱɚ� ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�Change ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����8. 

 

 
Ɋɢɫɭɧɨɤ���8 ± ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�Change��ɳɨ�ɜɫɬɚɧɨɜɥɸɽ�ɡɦɿɧɧɭ�ɩɨɬɨɤɭ�

flow.GrantedStatus 

 

Ⱦɚɥɿ�ɞɨɞɚɦɨ�ɜɭɡɨɥ� function ɿɡ�ɧɚɡɜɨɸ�CheckUID��ɭ�ɹɤɨɦɭ�ɪɟɚɥɿɡɭɽɦɨ�ɥɨɝɿɤɭ�

ɩɟɪɟɜɿɪɤɢ� UID ɿɡ� ɫɩɫɢɤɨɦ� ɜɿɞɨɦɢɯ� ɦɿɬɨɤ�� ɉɪɨɝɪɚɦɧɢɣ� ɤɨɞ� ɜɭɡɥɚ� CheckUID 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
52 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����9��ɉɿɞ¶ɽɞɧɚɽɦɨ�ɞɚɧɢɣ�ɜɭɡɨɥ�ɦɿɠ�ɜɭɡɥɚɦɢ�ɞɥɹ�ɪɨɛɨɬɢ� ɿɡ�MQTT 

esp32/UID ɬɚ�esp32/PresentUI. 

 

 
Ɋɢɫɭɧɨɤ���9 ± ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�CheckUID 

 

Ɍɚɤɢɦ� ɱɢɧɨɦ� ɱɚɫɬɢɧɚ� ɩɨɬɨɤɭ�� ɭ� ɹɤɿɣ� ɡɞɿɣɫɧɸɽɬɶɫɹ� ɩɿɞɩɫɢɤɚ� ɧɚ� ɬɨɩɿɤ�� ɿɡ�

ɹɤɨɝɨ� ɨɬɪɢɦɭɸɬɶɫɹ� RFID ɦɿɬɤɢ�� ɩɟɪɟɜɿɪɤɚ� ɰɿɽ� ɦɿɬɤɢ� ɧɚ� ɩɪɟɞɦɟɬ� ʀʀ� ɧɚɹɜɧɨɫɬɿ� ɭ�

ɫɩɢɫɤɭ� ɜɿɞɨɦɢɯ� ɦɿɬɨɤ� ɬɚ� ɩɭɛɥɿɤɚɰɿɹ� ɪɟɡɭɥɶɬɚɬɭ� �ɩɨɜɿɞɨɦɥɟɧɧɹ� ³yes´� ɚɛɨ� ³no´�� ɭ�

ɬɨɩɿɤ��esp32/PresentUI ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����10. 

 

 
Ɋɢɫɭɧɨɤ���10 ± ɑɚɫɬɢɧɚ�ɩɨɬɨɤɭ�ɞɥɹ�ɩɟɪɟɜɿɪɤɢ�RFID ɦɿɬɤɢ�ɧɚ�ɩɪɟɞɦɟɬ�ʀʀ�ɧɚɹɜɧɨɫɬɿ�

ɭ�ɫɩɢɫɤɭ�ɜɿɞɨɦɢɯ�ɦɿɬɨɤ 

 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
53 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

Ⱦɚɥɿ� ɞɨɦɚ� ɜɭɡɨɥ� function ɿɡ� ɧɚɡɜɨɸ�Check Temperature, ɹɤɚ� ɡɞɿɣɫɧɸɜɚɬɢɦɟ�

ɩɟɪɟɜɿɪɤɭ�ɬɟɦɩɟɪɚɬɭɪɢ��ɹɤɚ�ɛɭɥɚ�ɨɬɪɢɦɚɧɚ�ɿɡ�ɬɨɩɿɤɭ�esp32/temperature. ȼɢɯɿɞ�ɜɭɡɥɚ�

Check Temperature �ɩɨɜɿɞɨɦɥɟɧɧɹ�³Granted´�ɚɛɨ�³Denited´�� ɡ¶ɽɞɧɭɽɬɶɫɹ� ɿɡ� ɜɯɨɞɨɦ�

ɜɭɡɥɚ�MQTT out esp32/GrantedDenited. 
 

 
Ɋɢɫɭɧɨɤ���11 ± ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�Check Temperature 

 

Ɍɚɤɢɦ�ɱɢɧɨɦ�ɱɚɫɬɢɧɚ�ɩɨɬɨɤɭ� ɜɢɡɧɚɱɟɧɧɹ�ɪɿɜɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɬɚ�ɧɚɞɫɢɥɚɧɧɹ�

ɪɟɡɭɥɶɬɚɬɭ�ɭ�ɬɨɩɿɤ�esp32/GrantedDenited ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����12. 

 

 
Ɋɢɫɭɧɨɤ���12 ± ɑɚɫɬɢɧɚ�ɩɨɬɨɤɭ�ɜɢɡɧɚɱɟɧɧɹ�ɪɿɜɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ 

 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
54 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

ɇɚɫɬɭɩɧɢɦ�ɤɪɨɤɨɦ� ɽ� ɨɛ¶ɽɞɧɚɧɧɹ�ɞɜɨɯ�ɩɨɬɨɤɿɜ�� Ɂ ɰɿɽɸ�ɦɟɬɨɸ�ɞɨɞɚɦɨ�ɜɭɡɨɥ�

Join ɿɡ� ɧɚɡɜɨɸ� Merge two message. ɍ� ɩɨɥɿ� ɨ¶ɛɽɞɧɚɬɢ� ɩɿɫɥɹ� ɧɚɞɯɨɞɠɟɧɧɹ�

ɩɨɜɿɞɨɦɥɟɧɶ�ɜɫɬɚɧɨɜɢɦɨ�ɡɧɚɱɟɧɧɹ����ɳɨ�ɨɡɧɚɱɚɬɢɦɟ�ɨɱɿɤɭɜɚɧɧɹ�ɞɜɨɯ�ɩɨɜɿɞɨɦɥɟɧɶ�

± RFID ɦɿɬɤɢ�ɬɚ�ɡɧɚɱɟɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ��ɪɢɫ����13). 
 

 
Ɋɢɫɭɧɨɤ���13 ± ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ Merge two message 

 

Ɋɟɡɭɥɶɬɚɬɨɦ�ɜɭɡɥɚ�Merge two message ɽ�JSON ɨɛ¶ɽɤɬ� ɿɡ�ɞɜɨɦɚ�ɤɥɸɱɚɦɢ��ɳɨ�

ɜɿɞɩɨɜɿɞɚɸɬɶ�ɧɚɡɜɚɦɢ�ɬɨɩɿɤɿɜ� 

Ⱦɚɥɿ� ɪɟɚɥɿɡɭɽɦɨ� ɥɨɝɿɤɭ� ɡɚɩɢɫɭ� ɭ� log-ɮɚɣɥ�� ȼɿɞɩɨɜɿɞɧɨ� ɞɨ� ɩɨɫɬɚɜɥɟɧɨɝɨ�

ɡɚɜɞɚɧɧɹ�ɩɨɪɰɿɹ�ɞɚɧɢɯ�ɞɥɹ�ɡɚɩɢɫɭ�ɭ�ɮɚɣɥ�ɛɭɞɟ�ɜɢɝɥɹɞɚɬɢ�ɧɚɫɬɭɩɧɢɦ�ɱɢɧɨɦ� 

� ɑɚɫɨɜɚ�ɦɿɬɤɚ� 

� ɿɞɟɧɬɢɮɿɤɚɬɨɪ�ɤɚɪɬɢ��UID); 

� ɡɧɚɱɟɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ� 

� ɫɬɚɬɭɫ��³*UDQWHG´ ɚɛɨ�³'HQLWHG´). 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
55 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

Ⱦɥɹ� ɰɶɨɝɨ� ɞɨɞɚɦɨ� ɜɭɡɨɥ� function ɿɡ� ɧɚɡɜɨɸ� &UHDWH� GDWD� WR� ORJ�� ɋɮɨɪɦɭɽɦɨ�

JSON ɨɛ¶ɽɤɬ� ɿɡ� ɱɨɬɢɪɦɚ� ɤɥɸɱɚɦɢ�� ɳɨ� ɜɿɞɩɨɜɿɞɚɸɬɶ� ɧɟɨɛɯɿɞɧɢɦ� ɩɨɥɹɦ� ɩɨɪɰɿʀ�

ɞɚɧɢɯ�� ɹɤɭ� ɛɭɞɟ� ɡɛɟɪɟɠɟɧɨ� ɭ� log-ɮɚɣɥ�� Ɂɧɚɱɟɧɧɹ� ɤɥɸɱɿɜ� µTemperature¶� ɬɚ� µUID¶�

ɨɬɪɢɦɚɽɦɨ�ɜɿɞ�ɡɦɿɧɧɨʀ�msg.payload��ɱɚɫɨɜɭ�ɦɿɬɤɭ�ɡɝɟɧɟɪɭɽɦɨ�ɜɢɤɥɢɤɨɦ�new Date(), 

ɚ� ɫɬɚɬɭɫ� ɧɚɞɚɧɧɹ� ɞɨɡɜɨɥɭ� ɨɬɪɢɦɚɽɦɨ� ɿɡ� ɡɦɿɧɧɨʀ� ɩɨɬɨɤɭ� flow.get�³GrantedStatus´���

ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�&UHDWH�GDWD�WR�ORJ�ɧɚɜɟɞɧɨ�ɧɚ�ɪɢɫ����14. 

 

 
Ɋɢɫɭɧɨɤ���14 ± ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�&UHDWH�GDWD�WR�ORJ 

 

Ⱦɚɥɿ� ɞɨɞɚɦɨ� ɜɭɡɨɥ� CSV�� Ɉɫɧɨɜɧɟ� ɣɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɰɟ� ɮɨɪɦɭɜɚɧɧɹ� ɿɡ�

ɨɛ¶ɽɤɬɚ�JSON CSV ɩɪɟɞɫɬɚɜɥɟɧɧɹ��Ɂɚɞɚɦɨ�ɫɬɨɜɩɰɿ�ɹɤ�Date, Temperature, UID, satus 

(ɪɢɫ����15). 

 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
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Ⱥɪɤ� 
 
Ⱥɪɤ� 
56 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

 
 

Ɋɢɫɭɧɨɤ 3.15 ± ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�CSV 

 

Ɉɫɬɚɧɧɿɦ� ɤɪɨɤɨɦ� ɽ� ɞɨɞɚɜɚɧɧɹ� ɜɭɡɥɚ� Write to file. ȼɢɤɨɧɚɽɦɨ� ɣɨɝɨ�

ɧɚɥɚɲɬɭɜɚɧɧɹ�� ɜɤɚɡɚɜɲɢ� ɲɥɹɯ� ɞɨ� log-ɮɚɣɥɭ�� ȼɥɚɫɬɢɜɨɫɬɿ� ɜɭɡɥɚ� Write to file 

ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����16. 

 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
57 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

 
Ɋɢɫɭɧɨɤ���16 ± ȼɥɚɫɬɢɜɨɫɬɿ�ɜɭɡɥɚ�Write to file 

 

Ɍɚɤɢɦ�ɱɢɧɨɦ�ɪɟɡɭɥɶɬɭɸɱɢɣ�ɩɨɬɿɤ�ɫɟɪɜɟɪɧɨʀ�ɱɚɫɬɢɧɢ�ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ����17. 

 

 
Ɋɢɫɭɧɨɤ���17 ± Ɋɟɡɭɥɶɬɭɸɱɢɣ�ɫɰɟɧɚɪɿɣ�ɭ�Node red ɞɥɹ�ɫɟɪɜɟɪɧɨʀ�ɱɚɫɬɢɧɢ 

 



 

 
 Ɂɦ.. 

 
Ⱥɪɤ. 
 

ʋɞɨɤɭɦ� 
 

ɉɿɞɩɢɫ 
 

Ⱦɚɬɚ 
 

Ⱥɪɤ� 
 
Ⱥɪɤ� 
58 ɄɜɊɄȱ��190243.43.19.02 ɉɁ 

 
Ɋɢɫɭɧɨɤ���18 ± Ɋɟɡɭɥɶɬɭɸɱɢɣ�ɫɰɟɧɚɪɿɣ�ɭ�Node red ɞɥɹ�ɫɟɪɜɟɪɧɨʀ�ɱɚɫɬɢɧɢ��ɿɡ�

ɞɨɞɚɜɚɧɧɹɦ�ɞɜɨɯ�ɜɭɡɥɿɜ�Debug ɞɥɹ�ɜɿɞɥɚɝɨɞɠɟɧɧɹ� 

 

Ⱦɥɹ� ɬɟɫɬɭɜɚɧɧɹ� ɪɨɛɨɬɢ� ɩɪɟɞɫɬɚɜɥɟɧɨɝɨ� ɫɰɟɧɚɪɿɸ� ɜɢɤɨɧɚɽɦɨ� ɩɭɛɥɿɤɚɰɿɸ� ɭ�

ɬɨɩɿɤ�esp32/UID ɩɨɜɿɞɨɦɥɟɧɧɹ�³������´��ɚ�ɭ�esp32/temperature ɩɨɜɿɞɨɦɥɟɧɧɹ�³��´. 

Ɍɚ�ɜɢɤɨɧɚɽɦɨ�ɩɿɞɩɢɫɤɭ�ɧɚ�ɬɨɩɿɤ�esp32/GrantedDenited��əɤ�ɜɢɞɧɨ�ɿɡ�ɪɢɫ����19��ɛɭɥɨ�

ɨɬɪɢɦɚɧɨ�ɩɨɜɿɞɨɦɥɟɧɧɹ�Granted 

 

 
Ɋɢɫɭɧɨɤ���19 ± ɉɭɛɥɿɤɚɰɿɹ�ɭ�ɬɨɩɿɤ esp32/UID ɩɨɜɿɞɨɦɥɟɧɧɹ�³������´��ɚ�ɭ�

esp32/temperature ɩɨɜɿɞɨɦɥɟɧɧɹ�³��´ 

 

 
Ɋɢɫɭɧɨɤ���20 ± ɉɿɞɩɢɫɤɚ�ɧɚ�ɬɨɩɿɤ�esp32/GrantedDenited 
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Ɋɢɫɭɧɨɤ���21 ± Ɋɟɡɭɥɶɬɚɬ ɬɟɫɬɭɜɚɧɧɹ�ɫɰɟɧɚɪɿɸ ɤɨɧɫɨɥɿ�Node red 

 

 
Ɋɢɫɭɧɨɤ���22 ± ȼɦɿɫɬ�ɥɨɝ-ɮɚɣɥɭ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�ɩɪɢɫɬɪɨɸ 
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ȼɢɫɧɨɜɤɢ�ɡɚ�ɪɨɡɞɿɥɨɦ�� 

Ɍɚɤɢɦ� ɱɢɧɨɦ� ɛɭɥɨ� ɡɞɿɣɫɧɟɧɨ� ɩɪɨɝɪɚɦɧɭ� ɪɟɚɥɿɡɚɰɿɸ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ�

ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ� ɥɨɝɭɜɚɧɧɹ� ɧɚ� ɛɚɡɿ�

5DVSEHUU\� 3L�� Ɏɭɧɤɰɿɨɧɭɜɚɧɧɹ� ɫɩɪɨɽɤɬɨɜɚɧɨɝɨ� ɡɚɫɨɛɭ� ɜɤɥɸɱɚɥɨ� ɪɨɡɞɿɥɟɧɧɹ�

ɮɭɧɤɰɿɣ� ɧɚ� ɤɥɿɽɧɬɫɶɤɭ� ɬɚ� ɫɟɪɜɟɪɧɭ� ɱɚɫɬɢɧɢ. Ɋɟɚɥɿɡɚɰɿɹ� ɤɥɿɽɧɬɫɶɤɨʀ� ɱɚɫɬɢɧɢ�

ɩɟɪɟɞɚɛɱɚɥɚ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ� ɫɢɫɬɟɦɢ� ɧɚ� ɤɪɢɫɬɚɥɿ� (63���� ɚ� ɪɟɚɥɿɡɚɰɿɹ� ɫɟɪɜɟɪɧɨʀ�

ɱɚɫɬɢɧɢ� ɩɟɪɟɞɛɚɱɚɥɚ� ɧɚɩɢɫɚɧɧɹ� ɫɰɟɧɚɪɿɸ� ɭ� Node red. ȼ� ɪɟɡɭɥɶɬɚɬɿ� ɛɭɥɨ�

ɪɟɚɥɿɡɨɜɚɧɨ� ɮɭɧɤɰɿɨɧɚɥ� ɩɪɨɝɚɪɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ�� ɳɨ� ɜɤɥɸɱɚɜ� ɜ� ɫɟɛɟ�

ɜɢɤɨɧɚɧɧɹ�ɧɚɫɬɭɩɧɢɯ�ɤɪɨɤɿɜ� 

1. ɤɨɪɢɫɬɭɜɚɱ� ɩɿɞɧɨɫɢɬɶ� ɦɿɬɤɭ� ɞɨ� ɦɨɞɭɥɹ� 5),'�� ɩɿɫɥɹ� ɱɨɝɨ� ɡɞɿɣɫɧɸɽɬɶɫɹ�

ɡɱɢɬɭɜɚɧɧɹ�ɰɿʀ�ɦɿɬɤɢ� 

2. ɹɤɳɨ� ɡɱɢɬɚɧɚ� ɦɿɬɤɚ� ɩɪɢɫɭɬɧɹ� ɭ� ɫɩɢɫɤɭ� ɜɿɞɨɦɢɯ� ɦɿɬɨɤ�� ɬɨ� ɡɞɿɣɫɧɸɽɬɶɫɹ 

ɛɟɡɤɨɧɬɚɤɬɧɟ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ� 

3. ɨɬɪɢɦɚɧɟ� ɡɧɚɱɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜɢɜɨɞɢɬɶɫɹ� ɧɚ� /&'� ɞɢɫɩɥɟɣ� ɬɚ�

ɡɛɟɪɿɝɚɽɬɶɫɹ�ɭ�ɥɨɝ�ɮɚɣɥ�� 

4. ɞɥɹ�ɿɧɞɢɤɚɰɿʀ�ɬɚ�ɩɨɜɿɞɨɦɥɟɧɧɹ�ɤɨɪɢɫɬɭɜɚɱɚ��ɨɤɪɿɦ�ɜɢɜɟɞɟɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�

ɧɚ�/&'�ɞɢɫɩɥɟɣ��ɡɿɣɫɧɸɽɬɶɫɹ�ɩɿɞɫɜɿɱɭɜɚɧɧɹ�ɜɿɞɩɨɜɿɞɧɨɝɨ�ɫɜɿɬɥɨɞɿɨɞɚ. 
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ȼɂɋɇɈȼɄɂ 

ɋɬɜɨɪɟɧɧɹ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ�ɡ�ɮɭɧɤɰɿɽɸ�ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L�� ɹɤɚ�ɜɤɥɸɱɚɽ�ɤɨɧɬɪɨɥɶ�

ɞɨɫɬɭɩɭ� ɤɨɪɢɫɬɭɜɚɱɿɜ� ɡɚ� ɩɨɤɚɡɚɦɢ� ʀɯ� ɬɟɦɩɟɪɚɬɭɪɢ�� ɽ� ɨɫɨɛɥɢɜɨ� ɚɤɬɭɚɥɶɧɨɸ�

ɫɶɨɝɨɞɧɿ��ɨɫɨɛɥɢɜɨ�ɜ�ɤɨɧɬɟɤɫɬɿ�ɛɨɪɨɬɶɛɢ�ɡ�ɩɚɧɞɟɦɿɽɸ�ɤɨɪɨɧɚɪɜɿɪɭɫɭ�&29,'-19. 

ɍ�ɰɶɨɦɭ�ɜɢɩɚɞɤɭ�� ɞɨ�ɩɪɢɫɬɪɨɸ�ɦɨɠɟ�ɛɭɬɢ�ɞɨɞɚɧɚ�5),'�ɦɿɬɤɚ�� ɹɤɭ� ɤɨɪɢɫɬɭɜɚɱ�

ɡɱɢɬɭɽ�� ɉɿɫɥɹ� ɡɱɢɬɭɜɚɧɧɹ� ɦɿɬɤɢ�� ɡɚɫɿɛ� ɚɜɬɨɦɚɬɢɱɧɨ� ɜɢɦɿɪɸɽ� ɬɟɦɩɟɪɚɬɭɪɭ�

ɤɨɪɢɫɬɭɜɚɱɚ� ɛɟɡ� ɤɨɧɬɚɤɬɭ�� əɤɳɨ� ɬɟɦɩɟɪɚɬɭɪɚ� ɩɟɪɟɜɢɳɭɽ� ɧɨɪɦɭ �ɧɚɩɪɢɤɥɚɞ��

ɜɫɬɚɧɨɜɥɟɧɭ� ɦɟɞɢɱɧɢɦɢ� ɫɬɚɧɞɚɪɬɚɦɢ� ɞɥɹ� ɜɢɹɜɥɟɧɧɹ� ɩɿɞɨɡɪɢ� ɧɚ� ɡɚɪɚɠɟɧɧɹ�

COVID-����� ɬɨ� ɞɨɫɬɭɩ� ɤɨɪɢɫɬɭɜɚɱɭ� ɦɨɠɟ� ɛɭɬɢ� ɡɚɛɨɪɨɧɟɧɢɣ�� ɧɚɩɪɢɤɥɚɞ�� ɱɟɪɟɡ�

ɜɿɞɦɨɜɭ�ɜɿɞɤɪɢɬɬɹ�ɞɜɟɪɟɣ�ɚɛɨ�ɚɤɬɢɜɚɰɿɸ�ɚɭɞɿɨ-ɜɿɡɭɚɥɶɧɢɯ�ɫɢɝɧɚɥɿɜ� 

ȼɚɠɥɢɜɨɸ� ɮɭɧɤɰɿɽɸ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�

ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɽ� ɥɨɝɭɜɚɧɧɹ�� ɐɹ� ɮɭɧɤɰɿɹ� ɞɨɡɜɨɥɹɽ� ɡɛɟɪɿɝɚɬɢ� ɿ�

ɚɧɚɥɿɡɭɜɚɬɢ�ɞɚɧɿ�ɩɪɨ�ɜɢɦɿɪɸɜɚɧɭ�ɬɟɦɩɟɪɚɬɭɪɭ�ɡ�ɪɿɡɧɢɯ�ɱɚɫɨɜɢɯ�ɬɨɱɨɤ��Ɉɞɧɢɦ�ɿɡ�

ɝɨɥɨɜɧɢɯ� ɚɫɩɟɤɬɿɜ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜ� ɤɨɧɬɟɤɫɬɿ� &29,'-��� ɽ�

ɜɿɞɫɬɟɠɟɧɧɹ�ɦɨɠɥɢɜɢɯ�ɜɢɩɚɞɤɿɜ�ɩɿɞɜɢɳɟɧɨʀ�ɬɟɦɩɟɪɚɬɭɪɢ��ɹɤɚ�ɦɨɠɟ�ɛɭɬɢ�ɨɞɧɢɦ�

ɡ� ɫɢɦɩɬɨɦɿɜ� ɡɚɯɜɨɪɸɜɚɧɧɹ�� Ʌɨɝɭɜɚɧɧɹ� ɩɨɤɚɡɧɢɤɿɜ� ɬɟɦɩɟɪɚɬɭɪɢ� ɞɨɡɜɨɥɹɽ�

ɫɬɜɨɪɢɬɢ�ɿɫɬɨɪɢɱɧɢɣ�ɡɚɩɢɫ�ɩɪɨ�ɤɨɠɧɟ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɚ�ɡɛɟɪɿɝɚɬɢ�ɰɸ�ɿɧɮɨɪɦɚɰɿɸ�

ɞɥɹ�ɩɨɞɚɥɶɲɨɝɨ�ɚɧɚɥɿɡɭ� 

ȼ�ɪɟɡɭɥɶɬɚɬɿ�ɛɭɥɨ�ɫɩɪɨɟɤɬɨɜɚɧɨ�ɬɚ�ɪɟɚɥɿɡɨɜɚɧɨ�ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɣ�ɡɚɫɿɛ�

ɞɥɹ�ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ�ɿɡ�ɮɭɧɤɰɿɽɸ�ɥɟɝɭɜɚɧɧɹ�ɧɚ�ɨɫɧɨɜɿ�

ɨɞɧɨɩɥɚɬɧɨʀ�ɤɨɦɩ¶ɸɬɟɪɧɨʀ�ɫɢɫɬɟɦɢ�Raspberry Pi.  

ɍ� ɩɟɪɲɨɦɭ� ɪɨɡɞɿɥɿ� ɪɨɡɝɥɹɧɭɬɨ ɩɪɢɧɰɢɩɢ� ɨɪɝɚɧɿɡɚɰɿʀ� ȱɑ-ɬɟɥɟɦɟɬɪɿʀ��

ɉɪɨɜɟɞɟɧɨ� ɚɧɚɥɿɡ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɢɯ� ɡɚɫɨɛɿɜ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ�

ɬɟɦɩɟɪɚɬɭɪɢ� ɩɨɤɚɡɚɜ�� ɳɨ� ɪɨɡɝɥɹɧɭɬɿ� ɡɚɫɨɛɢ� ɜɨɥɨɞɿɸɬɶ� ɞɨɫɢɬɶ� ɜɢɫɨɤɢɦɢ�

ɩɨɤɚɡɧɢɤɚɦɢ�ɬɨɱɧɨɫɬɿ�ɜɢɦɿɪɸɜɚɧɧɹ��ɦɚɸɬɶ�ɜɢɫɨɤɢɣ�ɫɬɭɩɿɧɶ�ɦɨɛɿɥɶɧɨɫɬɿ��ɩɪɨɬɟ�

ɨɫɧɨɜɧɢɦ� ɧɟɞɨɥɿɤɨɦ� ɞɚɧɢɯ� ɩɪɢɫɬɪɨʀɜ� ɽ� ɬɟ�� ɳɨ� ɜɨɧɢ� ɧɟ� ɡɛɟɪɿɝɚɸɬɶ� ɞɚɧɿ� ɩɪɨ  

ɤɨɪɢɫɬɭɜɚɱɿɜ��ɞɥɹ�ɹɤɢɯ�ɡɞɿɣɫɧɟɧɨ�ɜɢɦɿɪɸɜɚɧɧɹ�ɬɟɦɩɟɪɚɬɭɪɢ��ɧɟɡɜɚɠɚɸɱɢ�ɧɚ�ɬɟ��
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ɳɨ� ɬɟɦɩɟɪɚɬɭɪɚ� ɡɛɟɪɿɝɚɽɬɶɫɹ�� ɧɟ� ɦɚɽ� ɦɨɠɥɢɜɨɫɬɿ� ɚɫɨɰɿɸɜɚɬɢ� ɡɛɟɪɟɠɟɧɭ�

ɬɟɦɩɟɪɚɬɭɪɭ�ɿɡ�ɤɨɪɢɫɬɭɜɚɱɟɦ����   

ɍ�ɞɪɭɝɨɦɭ�ɪɨɡɞɿɥɿ�ɩɪɨɜɟɞɟɧɨ�ɨɩɢɫ�ɮɭɧɤɰɿɣɧɢɯ�ɬɚ�ɧɟɮɭɧɤɰɿɣɧɢɯ�ɜɢɦɨɝ�ɞɨ�

ɩɪɨɟɤɬɨɜɚɧɨɝɨ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ�� Ɋɨɡɪɨɛɥɟɧɨ� ɫɬɪɭɤɬɭɪɭ� ɬɚ� ɫɯɟɦɭ�

ɟɥɟɤɬɪɢɱɧɭ� ɩɪɢɧɰɢɩɨɜɭ� ɞɥɹ� ɩɪɨɟɤɬɨɜɚɧɨɝɨ� ɩɪɨɝɪɚɦɧɨ-ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ��

ɇɚɜɟɞɟɧɨ� ɦɨɧɬɚɠɧɭ� ɩɥɚɬɭ�� ɉɪɨɜɟɞɟɧɨ� ɨɝɥɹɞ� ɚɩɚɪɚɬɧɢɯ� ɬɚ� ɩɪɨɝɪɚɦɧɢɯ�

ɫɤɥɚɞɨɜɢɯ�ɩɪɢɫɬɪɨɸ� 

ɍ� ɬɪɟɬɶɨɦɭ� ɪɨɡɞɿɥɿ� ɛɭɥɨ� ɡɞɿɣɫɧɟɧɨ� ɩɪɨɝɪɚɦɧɭ� ɪɟɚɥɿɡɚɰɿɸ� ɩɪɨɝɪɚɦɧɨ-

ɬɟɯɧɿɱɧɨɝɨ� ɡɚɫɨɛɭ� ɛɟɡɤɨɧɬɚɤɬɧɨɝɨ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ� ɿɡ� ɮɭɧɤɰɿɽɸ�

ɥɨɝɭɜɚɧɧɹ�ɧɚ�ɛɚɡɿ�5DVSEHUU\�3L��Ɏɭɧɤɰɿɨɧɭɜɚɧɧɹ�ɫɩɪɨɽɤɬɨɜɚɧɨɝɨ�ɡɚɫɨɛɭ�ɜɤɥɸɱɚɥɨ�

ɪɨɡɞɿɥɟɧɧɹ� ɮɭɧɤɰɿɣ� ɧɚ� ɤɥɿɽɧɬɫɶɤɭ� ɬɚ� ɫɟɪɜɟɪɧɭ� ɱɚɫɬɢɧɢ�� Ɋɟɚɥɿɡɚɰɿɹ� ɤɥɿɽɧɬɫɶɤɨʀ�

ɱɚɫɬɢɧɢ� ɩɟɪɟɞɚɛɱɚɥɚ� ɩɪɨɝɪɚɦɭɜɚɧɧɹ� ɫɢɫɬɟɦɢ� ɧɚ� ɤɪɢɫɬɚɥɿ� (63���� ɚ� ɪɟɚɥɿɡɚɰɿɹ�

ɫɟɪɜɟɪɧɨʀ�ɱɚɫɬɢɧɢ�ɩɟɪɟɞɛɚɱɚɥɚ�ɧɚɩɢɫɚɧɧɹ�ɫɰɟɧɚɪɿɸ�ɭ�Node red. ȼ�ɪɟɡɭɥɶɬɚɬɿ�ɛɭɥɨ�
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