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ȼȼȿȾȿɇɂȿ 

ȼ ɧɚɲɟ ɜɪɟɦɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ – ɷɬɨ 

ɝɥɚɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɨ ɜɫɟɦ ɦɢɪɟ. 

ɂɫɩɨɥɧɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɧɟɟ 

ɱɟɥɨɜɟɤɨɦ, ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɯɨɞɢɬ ɤ ɬɟɯɧɢɤɟ,  ɤɨɬɨɪɚɹ ɫɚɦɚ ɜɵɩɨɥɧɹɟɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɰɢɤɥɵ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɧɢɦɢ. 

ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɢɡɞɟɪɠɟɤ ɢ ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɩɪɨɞɭɤɰɢɢ. 

ɂɫɬɨɪɢɱɟɫɤɢ ɩɟɪɜɵɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɛɵɥɢ ɩɨɩɥɚɜɤɨɜɵɣ ɪɟɝɭɥɹɬɨɪ (Ɋɢɫɭɧɨɤ1) ɩɢɬɚɧɢɹ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 

ɜɨɞɨɣ, ɤɨɬɨɪɵɣ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɪɨɫɫɢɣɫɤɢɦ ɦɟɯɚɧɢɤɨɦ ɇ. ɂ. ɉɨɥɡɭɧɨɜɵɦ ɜ 

1756 ɝ., ɚ ɬɚɤɠɟ ɪɟɝɭɥɹɬɨɪ ɫɤɨɪɨɫɬɢ ɩɚɪɨɜɨɣ ɦɚɲɢɧɵ, ɫɨɡɞɚɧɧɵɣ 

ɚɧɝɥɢɱɚɧɢɧɨɦ  

Ⱦ. ɍɚɬɬɨɦ ɜ 1784 ɝ.. 

 
Ɋɢɫɭɧɨɤ 1- ɉɨɩɥɚɜɤɨɜɵɣ ɪɟɝɭɥɹɬɨɪ 

ȼ ɬɪɢɞɰɚɬɵɟ ɢ ɫɨɪɨɤɨɜɵɟ ɝɨɞɵ ɏɏ ɫɬɨɥɟɬɢɹ ɬɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɥɭɱɢɥɢ ɛɭɪɧɨɟ ɪɚɡɜɢɬɢɟ. ȼ ɚɪɫɟɧɚɥɟ 

ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɪɨɱɧɨ ɡɚɤɪɟɩɢɥɢɫɶ ɩɪɢɧɰɢɩ ɨɛɪɚɬɧɨɣ 

ɫɜɹɡɢ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɢɧɬɟɝɪɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ (ɉɂȾ) ɪɟɝɭɥɹɬɨɪ, 

ɱɚɫɬɨɬɧɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ ɫɢɫɬɟɦ. ɉɨɦɢɦɨ ɨɬɞɟɥɶɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ 



 

 

ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɚɥɢ ɩɪɢɦɟɧɹɬɶɫɹ ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ, 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ (ɅɋɄɊɢɍ). 

ȼɚɠɧɵɣ ɲɚɝ ɜ ɪɚɡɜɢɬɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ (Ⱥɋɍ Ɍɉ) ɛɵɥ ɫɞɟɥɚɧ ɜ 1962 ɝɨɞɭ, ɤɨɝɞɚ 

ɚɧɝɥɢɣɫɤɚɹ ɤɨɦɩɚɧɢɹ Imperial Chemical Industries ɩɪɟɞɫɬɚɜɢɥɚ ɢɞɟɸ ɩɪɹɦɨɝɨ 

(ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ) ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɉɐɍ ɢɥɢ ɇɐɍ ɜ ɪɭɫɫɤɨɹɡɵɱɧɨɣ 

ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ, Direct Digital Control – DDC ɜ ɚɧɝɥɨɹɡɵɱɧɨɣ 

ɥɢɬɟɪɚɬɭɪɟ). ɂɞɟɹ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɬɨɦ, ɱɬɨ ɫɢɝɧɚɥɵ ɨɬ ɞɚɬɱɢɤɨɜ ɜɜɨɞɢɥɢɫɶ ɜ 

ɗȼɆ, ɚ ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ  ɤɨɦɩɶɸɬɟɪɨɦ, 

ɜɨɡɜɪɚɳɚɥɢɫɶ ɨɛɪɚɬɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɂɡ 

ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɭɛɢɪɚɥɢɫɶ ɚɧɚɥɨɝɨɜɵɟ ɪɟɝɭɥɹɬɨɪɵ. 

Ⱦɚɥɶɧɟɣɲɢɣ ɪɨɫɬ ɱɢɫɥɚ Ⱥɋɍ Ɍɉ ɫ ɉɐɍ ɨɛɭɫɥɨɜɥɟɧ ɩɟɪɟɯɨɞɨɦ ɜ 

ɲɟɫɬɢɞɟɫɹɬɵɟ ɝɨɞɵ ɧɚ ɧɨɜɭɸ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ ɗȼɆ. ɋɧɚɱɚɥɚ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɬɪɚɧɡɢɫɬɨɪɵ ɩɨɡɜɨɥɢɥɢ ɧɚ ɩɨɪɹɞɨɤ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ ɢ ɩɨɜɵɫɢɬɶ ɟɝɨ ɧɚɞɟɠɧɨɫɬɶ, 

ɚ ɡɚɬɟɦ ɢɧɬɟɝɪɚɥɶɧɵɟ ɦɢɤɪɨɫɯɟɦɵ ɭɥɭɱɲɢɥɢ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ ɟɳɟ ɧɚ ɩɨɪɹɞɨɤ. 

Ƚɥɚɜɧɵɣ ɧɟɞɨɫɬɚɬɨɤ ɫɢɫɬɟɦ ɫ ɉɐɍ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɬɤɚɡ ɗȼɆ 

ɩɪɢɜɨɞɢɥ ɤ ɩɨɬɟɪɟ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɴɟɤɬɨɦ. ɇɚ ɫɦɟɧɭ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɲɥɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (Distributed Direct Digital Control – 

ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɩɪɹɦɨɟ ɰɢɮɪɨɜɨɟ ɭɩɪɚɜɥɟɧɢɟ).  

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɞɩɨɫɵɥɤɚɦɢ ɫɨɡɞɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɥɢ ɫɨɡɞɚɧɢɟ ɥɨɤɚɥɶɧɵɯ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɢ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɥɟɪɚ (Ɋɢɫɭɧɨɤ 2).  



 

 

 
Ɋɢɫɭɧɨɤ 2- ȼɧɟɲɧɢɣ ɜɢɞ ɤɨɧɬɪɨɥɟɪɚ ɉɅɄ 

ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ (ɉɅɄ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɫɛɨɪɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, 

ɨɛɪɚɛɨɬɤɢ, ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɪɚɛɨɬɤɢ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ, ɢɦɟɸɳɢɣ 

ɤɨɧɟɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɧɢɦ ɞɚɬɱɢɤɨɜ, 

ɤɥɸɱɟɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɤ ɨɛɴɟɤɬɭ ɭɩɪɚɜɥɟɧɢɹ, ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɚɯ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ȼ 1968 ɝɨɞɭ ɝɪɭɩɩɨɣ ɢɧɠɟɧɟɪɨɜ ɤɨɦɩɚɧɢɢ General Motors ɛɵɥ 

ɪɚɡɪɚɛɨɬɚɧ ɩɟɪɜɵɣ ɉɅɄ Modicon 084, ɢɦɟɜɲɢɣ 4 ɤȻ ɩɚɦɹɬɢ. 

ɉɅɄ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɛɵɥ ɜɩɟɪɜɵɟ ɫɨɡɞɚɧ ɜ ɋɒȺ ɜ 1977 

ɝɨɞɭ ɤɨɦɩɚɧɢɟɣ Allan Bradley Corporation ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɯɟɦ ɛɵɫɬɪɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɛɢɬɨɜɵɯ 

ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɨɟ ɨɬɥɢɱɢɟ ɉɅɄ ɨɬ ɪɟɥɟɣɧɵɯ ɫɯɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨ ɜɫɟ ɟɝɨ ɮɭɧɤɰɢɢ ɪɟɚɥɢɡɨɜɚɧɵ ɩɪɨɝɪɚɦɦɧɨ. ɇɚ ɨɞɧɨɦ ɤɨɧɬɪɨɥɥɟɪɟ ɦɨɠɧɨ 

ɪɟɚɥɢɡɨɜɚɬɶ ɫɯɟɦɭ, ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɬɵɫɹɱɚɦ ɷɥɟɦɟɧɬɨɜ ɠɟɫɬɤɨɣ ɥɨɝɢɤɢ. ɉɪɢ 

ɷɬɨɦ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɯɟɦɵ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɫɥɨɠɧɨɫɬɢ. 

ɉɅɄ ɜ ɨɛɳɟɦ ɜɢɞɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɛɥɨɤɨɜ: 

ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɦɨɞɭɥɹ ɢ ɫɢɫɬɟɦɵ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɜɧɟɲɧɢɯ ɫɢɝɧɚɥɨɜ. 

ɉɪɨɰɟɫɫɨɪɧɵɣ ɦɨɞɭɥɶ ɭɩɪɚɜɥɹɟɬ ɜɫɟɣ ɥɨɝɢɤɨɣ ɪɚɛɨɬɵ ɉɅɄ ɢ ɞɟɥɢɬɫɹ 

ɧɚ ɩɪɨɰɟɫɫɨɪ ɢ ɩɚɦɹɬɶ.    

 ɋɢɫɬɟɦɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɮɢɡɢɱɟɫɤɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɩɨɥɟɜɵɦ 

ɭɫɬɪɨɣɫɬɜɚɦ (ɪɟɥɟ-ɭɫɢɥɢɬɟɥɢ, ɜɵɤɥɸɱɚɬɟɥɢ, ɩɭɫɤɚɬɟɥɢ, ɞɚɬɱɢɤɢ ɢ 



 

 

ɬ.ɞ.) ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɬɟɪɮɟɣɫ ɦɟɠɞɭ ɩɪɨɰɟɫɫɨɪɧɵɦ ɦɨɞɭɥɟɦ ɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ (ɜɯɨɞɚɦɢ) ɢ ɭɩɪɚɜɥɹɸɳɢɦɢ (ɜɵɯɨɞɚɦɢ) ɤɚɧɚɥɚɦɢ.  

    ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɰɟɫɫɨɪ "ɫɱɢɬɵɜɚɟɬ" ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɫ 

ɩɨɞɤɥɸɱɟɧɧɵɯ ɩɨɥɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɩɨɦɨɳɶɸ ɫɜɨɢɯ ɜɯɨɞɧɵɯ 

ɢɧɬɟɪɮɟɣɫɨɜ, ɢ ɡɚɬɟɦ ɜɵɩɨɥɧɹɟɬ ɭɩɪɚɜɥɹɸɳɭɸ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ 

ɡɚɝɪɭɠɟɧɚ ɜ ɩɚɦɹɬɶ ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɦɨɞɭɥɹ. ɉɪɨɝɪɚɦɦɵ ɨɛɵɱɧɨ 

ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɹɡɵɤɟ ɪɟɥɟɣɧɨɣ ɥɨɝɢɤɢ, ɤɨɬɨɪɵɣ ɨɱɟɧɶ ɩɨɯɨɠ ɧɚ 

ɫɯɟɦɵ ɪɟɥɟɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɝɪɭɠɟɧɵ ɜ ɩɚɦɹɬɶ 

ɤɨɧɬɪɨɥɥɟɪɚ ɞɨ ɧɚɱɚɥɚ ɟɝɨ ɪɚɛɨɬɵ.  

    ɇɚɤɨɧɟɰ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɝɪɚɦɦɵ ɉɅɄ "ɡɚɩɢɫɵɜɚɟɬ" ɢɥɢ 

ɨɛɧɨɜɥɹɟɬ ɭɩɪɚɜɥɹɸɳɢɟ ɜɵɯɨɞɵ ɱɟɪɟɡ ɜɵɯɨɞɧɵɟ ɢɧɬɟɪɮɟɣɫɵ. ɗɬɨɬ 

ɩɪɨɰɟɫɫ, ɧɚɡɵɜɚɟɦɵɣ ɰɢɤɥɨɦ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɩɨɫɬɨɹɧɧɨ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 

ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɢ ɢɡɦɟɧɹɟɬɫɹ 

ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɜɧɨɫɹɬɫɹ ɢɡɦɟɧɟɧɢɹ ɜ ɭɩɪɚɜɥɹɸɳɭɸ ɩɪɨɝɪɚɦɦɭ.    

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɉɅɄ (Ɋɢɫɭɧɨɤ3,4)ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɦɨɧɨɛɥɨɱɧɵɟ, 

ɦɨɞɭɥɶɧɵɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ. Ɇɨɧɨɛɥɨɱɧɵɟ ɢɦɟɸɬ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɧɚɛɨɪ 

ɜɯɨɞɨɜ ɜɵɯɨɞɨɜ. 

 
Ɋɢɫɭɧɨɤ 3- ȼɧɟɲɧɢɣ ɜɢɞ ɉɅɄ 

ȼ ɦɨɞɭɥɶɧɵɯ ɤɨɧɬɪɨɥɥɟɪɚɯ ɦɨɞɭɥɢ ɜɯɨɞɨɜ – ɜɵɯɨɞɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɜ ɪɚɡɧɨɦ ɫɨɫɬɚɜɟ ɢ ɤɨɥɢɱɟɫɬɜɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɫɬɨɹɳɟɣ ɡɚɞɚɱɢ. 



 

 

 
Ɋɢɫɭɧɨɤ 4- ȼɧɟɲɧɢɣ ɜɢɞ ɉɅɄ 

ȼ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɦɨɞɭɥɢ ɢɥɢ ɞɚɠɟ ɨɬɞɟɥɶɧɵɟ ɜɯɨɞɚ-ɜɵɯɨɞɚ, 

ɨɛɪɚɡɭɸɳɢɟ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ, ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɧɟɫɟɧɵ ɧɚ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ. 

ɉɅɄ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɫɮɟɪɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɧɢ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ȼ ɨɛɥɚɫɬɢ ɰɜɟɬɧɨɣ ɢ ɱɟɪɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ 

ɤɨɧɬɪɨɥɥɟɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɨɩɟɪɚɰɢɹɦɢ 

ɧɚ ɤɨɤɫɨɜɵɯ ɛɚɬɚɪɟɹɯ, ɡɚɝɪɭɡɤɟ ɞɨɦɟɧɧɵɯ ɩɟɱɟɣ, ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɥɢɬɟɣɧɵɯ ɰɟɯɨɜ. ɂɯ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ 

ɫɜɹɡɚɧɵ ɫ ɚɧɚɥɢɡɨɦ ɝɚɡɨɜ ɢ ɫ ɤɨɧɬɪɨɥɟɦ ɤɚɱɟɫɬɜɚ. 

  ȼ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ  ɉɅɄ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɫɦɟɲɢɜɚɧɢɹ ɩɪɨɞɭɤɬɨɜ, ɨɱɢɫɬɤɢ ɨɬɯɨɞɨɜ ɯɢɦɢɱɟɫɤɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɦɚɫɫ ɢ 

ɧɟɤɨɬɨɪɵɯ ɚɝɪɟɝɚɬɚɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɟɡɢɧɵ. 

 ɇɟɮɬɟɞɨɛɵɱɚ. Ʉɪɨɦɟ ɨɛɥɚɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ, ɚɧɚɥɨɝɢɱɧɵɯ 

ɩɪɟɞɵɞɭɳɟɣ ɨɬɪɚɫɥɢ, ɉɅɄ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɢ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɹɯ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɢ ɧɚɛɥɸɞɟɧɢɹ 

ɡɚ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ.  

 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɨɩɟɪɚɰɢɢ. 



 

 

 ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɫɨɪɬɢɪɨɜɤɟ 

ɩɨɫɵɥɨɤ, ɩɨɱɬɨɜɵɯ ɨɬɩɪɚɜɥɟɧɢɣ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ 

ɫɤɥɚɞɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ, ɭɩɚɤɨɜɤɟ, ɤɨɧɜɟɣɟɪɧɨɣ ɩɟɪɟɫɵɥɤɟ, 

ɤɨɦɩɥɟɤɬɨɜɚɧɢɢ ɢɡɞɟɥɢɣ ɧɚ ɩɨɞɞɨɧɚɯ, ɜ ɥɢɮɬɨɜɨɦ ɯɨɡɹɣɫɬɜɟ , 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ ɞɪ. 

Ɇɟɬɚɥɥɨɨɛɪɚɛɨɬɤɚ ɢ ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ.  ɗɬɨ ɤɚɤ 

ɪɚɡ ɬɟ ɨɬɪɚɫɥɢ, ɝɞɟ ɉɅɄ ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ. ɂɯ ɦɨɠɧɨ 

ɜɫɬɪɟɬɢɬɶ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɥɢɧɢɹɯ ɢ ɫɛɨɪɨɱɧɵɯ ɤɨɧɜɟɣɟɪɚɯ, ɧɚ 

ɫɬɟɧɞɚɯ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɧɚ  ɩɪɟɫɫɚɯ, ɬɨɤɚɪɧɵɯ 

ɚɜɬɨɦɚɬɚɯ, ɪɚɫɬɨɱɧɨɣ ɢ ɚɝɪɟɝɚɬɧɵɯ ɫɬɚɧɤɚɯ, ɫɜɚɪɨɱɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɬɚɧɤɚɯ ɞɥɹ ɪɚɡɪɟɡɤɢ.  

Ⱦɥɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɬɚɧɤɚ ɁɅ722ȼ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɫɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɉɅɄ 110 -220.30Ʉ.ɴ 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɡɚɤɚɡɭ ɈɈɈ «Ⱥɛɚɤɚɧ ɉɥɚɫɬ». 

ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɛɨɥɟɟ ɬɨɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɞɟɬɚɥɟɣ, ɩɨɜɵɫɢɬɶ 

ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɨɪɭ ɭɫɬɚɧɨɜɤɢ 

ɨɬɫɥɟɠɢɜɚɬɶ ɢ ɭɩɪɚɜɥɹɬɶ ɯɨɞɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫ ɩɨɦɨɳɶɸ 

ɫɟɧɫɨɪɧɨɣ  ɩɚɧɟɥɢ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Ȼɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɉɅɄ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ. 

Ɉɫɧɨɜɧɵɦ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɝɨ ɧɟɛɨɥɶɲɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɡɚɦɟɧɢɬɶ ɧɟ ɨɞɧɭ ɫɨɬɧɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ. ȼɬɨɪɨɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ – ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɜ 

ɥɸɛɨɣ ɦɨɦɟɧɬ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ, ɡɚɦɟɧɢɬɶ ɟɝɨ ɮɭɧɤɰɢɢ 

ɞɪɭɝɢɦɢ, ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɝɨ ɭɞɚɥɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɧɨɜɨɝɨ. ɂɦɟɧɧɨ ɷɬɨ 

ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɜ ɩɥɚɧɟ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ. 

ɂɡ ɞɪɭɝɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɉɅɄ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ: ɧɟɛɨɥɶɲɨɣ ɪɚɡɦɟɪ; 

ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨ ɧɚɯɨɞɢɬɶ ɢ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɨɲɢɛɤɢ ɜ ɪɚɛɨɬɟ; 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɫɢɫɬɟɦɵ ɫɟɬɟɣ; ɦɟɧɶɲɢɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 



 

 

ɷɧɟɪɝɢɢ. ȼɫɟ ɷɬɢ ɞɨɫɬɨɢɧɫɬɜɚ ɩɪɨɹɜɥɹɸɬɫɹ, ɟɫɥɢ ɢɯ ɫɪɚɜɧɢɜɚɬɶ ɫ 

ɧɟɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɉɅɄ ɜ ɫɢɫɬɟɦɟ ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɜɵɫɨɤɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɩɨɫɥɟɞɧɟɣ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɬɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɧɨ ɛɵɫɬɪɨ 

ɡɚɦɟɧɢɬɶ ɚɧɚɥɨɝɢɱɧɵɦɢ, ɨɧɢ ɥɟɝɤɨ ɦɨɝɭɬ ɜɵɩɭɫɤɚɬɶɫɹ ɛɨɥɶɲɢɦɢ ɩɚɪɬɢɹɦɢ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦ, ɧɚɫɬɪɨɣɤɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɚɥɝɨɪɢɬɦɨɜ ɪɚɛɨɬɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɟɟ – ɜɨɡɦɨɠɧɨ 

ɞɚɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɢɡɦɟɧɟɧɢɹ «ɧɚ ɥɟɬɭ», ɬɨ ɟɫɬɶ ɩɪɢ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɦ ɜ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ ɨɛɴɟɞɢɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɨɛɴɟɤɬɵ ɢ ɭɫɬɪɨɣɫɬɜɚ, ɥɨɤɚɥɶɧɵɟ ɢ 

ɭɞɚɥɟɧɧɵɟ, ɜ ɟɞɢɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɩɨɡɜɨɥɹɸɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɢɯ ɪɚɛɨɬɭ, ɤɚɤ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ. ɗɬɢɦ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɣ ɧɚɥɚɞɤɢ ɢ ɩɟɪɟɧɚɥɚɞɤɢ, ɫɬɪɨɝɢɣ ɭɱɟɬ ɢ 

ɩɥɚɧɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɩɬɢɦɢɡɚɰɢɹ ɛɢɡɧɟɫ-

ɩɪɨɰɟɫɫɨɜ. 

Ȼɥɚɝɨɞɚɪɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɫɬɟɩɟɧɢ ɩɨɜɵɲɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɭɞɚ, ɡɚɦɟɬɧɨ ɭɥɭɱɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ 

ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɟɥɚɟɬ ɩɪɨɰɟɫɫ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɦ ɢ ɤɨɦɮɨɪɬɧɵɦ ɞɥɹ ɜɫɟɯ 

ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɤɚɠɞɨɦ ɢɡ ɟɝɨ ɷɬɚɩɨɜ.



 

 

1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɬɚɧɤɟ ɁɅ722ȼ 

Ɋɚɫɬɨɱɧɨɣ ɫɬɚɧɤɢ - ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɸɳɟɟ ɜ ɤɚɱɟɫɬɜɟ ɪɟɠɭɳɟɝɨ 

ɢɧɫɬɪɭɦɟɧɬɚ ɚɛɪɚɡɢɜɧɵɣ ɢɥɢ ɚɥɦɚɡɧɵɣ ɤɪɭɝ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɫɬɚɧɤɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɤɚɱɟɫɬɜɭ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɨɱɧɨɫɬɢ 

ɪɚɡɦɟɪɨɜ, ɮɨɪɦɵ ɢ ɩɨɥɨɠɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɪɚɛɨɬɤɢ ɬɪɭɞɧɨɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɚ ɪɚɫɬɨɱɧɨɣ 

ɫɬɚɧɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɫɬɭɩɚɸɬ ɡɚɝɨɬɨɜɤɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɧɧɵɟ ɧɚ 

ɞɪɭɝɢɯ ɫɬɚɧɤɚɯ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɧɟɛɨɥɶɲɨɝɨ ɩɪɢɩɭɫɤɚ ɩɨɞ ɲɥɢɮɨɜɚɧɢɟ, 

ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ 

ɨɛɪɚɛɨɬɤɢ. 

ȼɢɞ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɫɬɚɧɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɯɟɦɨɣ 

ɲɥɢɮɨɜɚɧɢɹ, ɭɱɢɬɵɜɚɸɳɟɣ ɮɨɪɦɭ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɟɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ 

(ɫɬɚɧɤɢ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ ɩɟɪɢɮɟɪɢɟɣ ɢɥɢ ɬɨɪɰɨɦ ɤɪɭɝɚ) ɩɪɢ ɨɛɪɚɛɨɬɤɟ. 

Ɍɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɨɞɚɱɢ (ɩɪɨɞɨɥɶɧɨ-ɪɚɫɬɨɱɧɨɣ ɢ 

ɜɪɟɡɧɵɟ ɪɚɫɬɨɱɧɨɣ ɫɬɚɧɤɢ), ɩɨɥɨɠɟɧɢɟ ɝɥɚɜɧɨɝɨ ɲɩɢɧɞɟɥɹ (ɫɬɚɧɤɢ ɫ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɲɩɢɧɞɟɥɹɦɢ) ɢ ɫɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ 

ɡɚɝɨɬɨɜɤɢ (ɰɟɧɬɪɨɜɵɟ, ɩɚɬɪɨɧɧɵɟ ɢ ɛɟɫɰɟɧɬɪɨɜɵɟ ɫɬɚɧɤɢ). 

Ⱦɥɹ ɜɫɟɯ ɪɚɫɬɨɱɧɨɣ ɫɬɚɧɤɨɜ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 

ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦ ɪɟɠɢɦɨɦ ɲɥɢɮɨɜɚɧɢɹ, 

ɩɨɡɜɨɥɹɸɳɢɦ ɫɧɢɦɚɬɶ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɦɚɬɟɪɢɚɥɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɞɨ 500 

ɦɦ3/ɦɢɧ ɧɚ 1 ɦɦ ɲɢɪɢɧɵ ɤɪɭɝɚ) ɢ ɲɢɪɨɤɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɰɢɤɥɚ ɨɛɪɚɛɨɬɤɢ. 

ɉɥɨɫɤɨɪɚɫɬɨɱɧɨɣ ɫɬɚɧɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɱɢɫɬɨɜɨɣ ɨɛɪɚɛɨɬɤɢ 

ɩɥɨɫɤɢɯ ɢ ɮɚɫɨɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚ ɞɟɬɚɥɹɯ ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ. 

 

1.1 Ɉɛɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɫɬɚɧɤɚ ɁɅ722ȼ 

ɫɬɚɧɨɤ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɫ ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɫɬɨɥɨɦ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 

ɲɩɢɧɞɟɥɟɦ ɪɚɫɬɨɱɧɨɣ(ɪɢɫɭɧɨɤ5) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɥɨɫɤɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɟɪɢɮɟɪɢɟɣ ɢ ɬɨɪɰɨɦ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ, ɚ ɬɚɤɠɟ ɮɚɫɨɧɧɵɯ 



 

 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɦ ɤɪɭɝɨɦ ɤɚɤ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ, ɬɚɤ ɢ ɜ 

ɤɪɭɩɧɨɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɫɬɚɧɤɚ - ȼ. 

 
Ɋɢɫɭɧɨɤ 5 - Ɉɛɳɢɣ ɜɢɞ ɫɬɚɧɤɚ ɦɨɞɟɥɢ ɪɚɫɬɨɱɧɨɣ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ ɦɨɞɟɥɢ ɪɚɫɬɨɱɧɨɣ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1 . 

Ɍɚɛɥɢɰɚ 1.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ ɦɨɞɟɥɢ ɪɚɫɬɨɱɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɪɚɫɬɨɱɧɨɣ 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɩɨ ȽɈɋɌ 8-82 ȼ, Ⱥ 

ɇɚɢɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɢɡɞɟɥɢɣ (ɞɥɢɧɚ ɯ ɲɢɪɢɧɚ ɯ ɜɵɫɨɬɚ), ɦɦ 
1250 ɯ 320 ɯ 400 

ɇɚɢɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɢɡɞɟɥɢɣ ɧɚ ɩɥɢɬɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ (ɞɥɢɧɚ ɯ 

ɲɢɪɢɧɚ ɯ ɜɵɫɨɬɚ), ɦɦ 

1250 ɯ 320 ɯ 280 

ɇɚɢɦɟɧɶɲɢɟ ɪɚɡɦɟɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɢɡɞɟɥɢɣ ɧɚ ɩɥɢɬɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ (ɞɥɢɧɚ ɯ 

ɲɢɪɢɧɚ ɯ ɜɵɫɨɬɚ), ɦɦ 

50 ɯ 40 ɯ 3 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɪɚɫɬɨɱɧɨɣ 



 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɲɩɢɧɞɟɥɹ ɞɨ ɡɟɪɤɚɥɚ ɫɬɨɥɚ, 

ɦɦ 
210..625 

ɇɚɢɛɨɥɶɲɚɹ ɦɚɫɫɚ ɢɡɞɟɥɢɣ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɧɚ ɫɬɨɥɟ, ɤɝ 
600 

ɇɚɢɛɨɥɶɲɚɹ ɦɚɫɫɚ ɢɡɞɟɥɢɣ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɧɚ ɩɥɢɬɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ, ɤɝ 
400 

Ɋɚɛɨɱɢɣ ɫɬɨɥ ɫɬɚɧɤɚ 

Ɋɚɡɦɟɪɵ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ (ɞɥɢɧɚ ɯ 

ɲɢɪɢɧɚ), ɦɦ 
1000 ɯ 320 

Ɋɚɡɦɟɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ 

ɩɥɢɬɵ (ɞɥɢɧɚ ɯ ɲɢɪɢɧɚ x ɜɵɫɨɬɚ), ɦɦ 
800 x 320 x 120 

ɋɤɨɪɨɫɬɶ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ 

ɞɜɢɠɟɧɢɹ ɫɬɨɥɚ (ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɛɟɫɫɬɭɩɟɧɱɚɬɨɟ), 

ɦ/ɦɢɧ 

3..35 

ɒɥɢɮɨɜɚɥɶɧɚɹ ɛɚɛɤɚ 

Ɋɚɡɦɟɪɵ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɩɨ ȽɈɋɌ 

2424-75 
ɉɉ450ɯ80ɯ203 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɜ 

ɦɢɧɭɬɭ 
1460 

ɇɚɢɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɲɥɢɮɨɜɚɧɢɹ, ɦ/ɫ 34,4 

ɇɚɢɛɨɥɶɲɟɟ ɩɨɩɟɪɟɱɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ (ɫɬɨɣɤɢ), ɦɦ 
430 

ɍɫɤɨɪɟɧɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ, ɦ/ɦɢɧ 
1,2 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɨɩɟɪɟɱɧɚɹ ɩɨɞɚɱɚ ɧɚ 

ɤɚɠɞɵɣ ɯɨɞ ɫɬɨɥɚ (ɛɟɫɫɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ), 

ɦɦ/ɯɨɞ 

1..60 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɪɚɫɬɨɱɧɨɣ 



 

 

ɇɚɢɛɨɥɶɲɟɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ, ɦɦ 
415 

ɐɟɧɚ ɞɟɥɟɧɢɹ ɥɢɦɛɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɩɟɪɟɦɟɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ, ɦɦ 
0,002 

ȼɟɪɬɢɤɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɲɥɢɮɨɜɚɥɶɧɨɣ 

ɛɚɛɤɢ ɧɚ ɨɞɢɧ ɨɛɨɪɨɬ ɥɢɦɛɚ, ɦɦ 
0,2 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɨɞɚɱɢ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ, ɦɦ 
0,002..0,128 

ɋɤɨɪɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɭɫɤɨɪɟɧɧɨɝɨ 

ɩɟɪɟɦɟɳɟɧɢɹ, ɦ/ɦɢɧ 
0,200 

ɉɪɢɜɨɞ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɤɚ  

Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɧɚ ɫɬɚɧɤɟ 13 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɲɩɢɧɞɟɥɹ ɲɥɢɮɨɜɚɥɶɧɨɣ 

ɛɚɛɤɢ (Ɇ1), ɤȼɬ 
11 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ ɝɢɞɪɨɫɢɫɬɟɦɵ (Ɇ2) 

(ɝɢɞɪɨɫɬɚɧɰɢɹ), ɤȼɬ 
4,0 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɜɨɡɞɭɲɧɨɝɨ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (Ɇ3, Ɇ11) (ɝɢɞɪɨɫɬɚɧɰɢɹ), ɤȼɬ 
0,09 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ 

(Ɇ4), ɤȼɬ 
0,25 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ɦɟɯɚɧɢɡɦɚ ɩɪɚɜɤɢ 

ɤɪɭɝɚ (Ɇ5), ɤȼɬ 
0,09 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ (Ɇ6), ɤȼɬ 
0,75 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɝɧɢɬɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 
(Ɇ7), ɤȼɬ 

0,12 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɮɢɥɶɬɪɚ ɬɪɚɧɫɩɨɪɬɟɪɚ 
(Ɇ8), ɤȼɬ 

0,09 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ – 1.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɪɚɫɬɨɱɧɨɣ 



 

 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɚ 

(Ɇ10) ɝɢɞɪɨɫɬɚɧɰɢɹ, ɤȼɬ 
1,1 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɭɫɤɨɪɟɧɧɨɝɨ 

ɩɟɪɟɦɟɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ (Ɇ12), ɤȼɬ 
0,6 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ɩɨɩɟɪɟɱɧɨɣ 

ɩɨɞɚɱɢ ɫɬɨɣɤɢ (Ɇ13), ɤȼɬ 
0,75 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ (Ɇ14), ɤȼɬ 
ɲɚɝɨɜɵɣ 

Ɉɛɳɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜɫɟɯ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ 
18,25 

ɪɨɞ ɬɨɤɚ ɩɢɬɚɸɳɟɣ ɫɟɬɢ 50Ƚɰ, 380 ȼ 

Ƚɚɛɚɪɢɬɵ ɢ ɦɚɫɫɚ ɫɬɚɧɤɚ 

Ƚɚɛɚɪɢɬ ɫɬɚɧɤɚ (ɞɥɢɧɚ ɯ ɲɢɪɢɧɚ ɯ ɜɵɫɨɬɚ), 

ɦɦ 

4810 ɯ 2660 ɯ 

2660 

Ɇɚɫɫɚ ɫɬɚɧɤɚ, ɤɝ 7000 

 

ɉɟɪɟɱɟɧɶ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɫɬɚɧɤɚ ɁɅ722ȼ 

1. ɋɬɚɧɢɧɚ 

2. ɋɬɨɥ 

3. ɋɬɨɣɤɚ 

4. ɒɥɢɮɨɜɚɥɶɧɚɹ ɛɚɛɤɚ 

5. ɗɥɟɤɬɪɨɲɤɚɮ 

6. Ƚɢɞɪɨɚɝɪɟɝɚɬ 

7. ɋɬɚɧɢɧɚ ɫɬɨɣɤɢ 

8. ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 

9. Ɋɟɞɭɤɬɨɪ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ 

10. Ⱥɝɪɟɝɚɬ ɨɯɥɚɠɞɟɧɢɹ 

11. Ɏɢɥɶɬɪ-ɬɪɚɧɫɩɨɪɬёɪ 

12. Ɇɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ 

13. Ɇɚɫɥɹɧɵɣ ɛɚɤ 



 

 

14. ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɥɢɬɚ 

15. ɋɜɟɬɢɥɶɧɢɤ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 

 
Ɋɢɫɭɧɨɤ 6 - Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɫɬɚɧɤɚ 

ɋɬɚɧɢɧɚ ɢ ɫɬɨɥ ɫɬɚɧɤɚ. 

ɉɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɫɬɚɧɢɧɵ 1 ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨ 

ɫɬɨɥ 2. (ɪɢɫɭɧɨɤ. 7). ɇɚɩɪɚɜɥɹɸɳɢɟ ɫɬɚɧɢɧɵ ɡɚɤɪɵɬɵ ɞɜɭɦɹ ɝɢɛɤɢɦɢ 

ɥɟɧɬɚɦɢ. Ʌɟɧɬɵ ɩɪɨɯɨɞɹɬ ɜ ɨɤɧɚ ɫɬɨɥɚ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɬɟɥɨɦ ɫɬɨɥɚ ɢ 

ɩɪɢɜɟɪɧɭɬɵɦɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ. Ʉɨɧɰɵ ɥɟɧɬ ɧɚɬɹɧɭɬɵ ɢ ɧɟɩɨɞɜɢɠɧɨ 



 

 

ɭɤɪɟɩɥɟɧɵ ɧɚ ɬɨɪɰɚɯ ɫɬɚɧɢɧɵ. ɉɪɢ ɧɚɬɹɠɟɧɢɢ ɥɟɧɬɵ ɨɬɩɭɫɤɚɸɬ ɝɚɣɤɢ  ɢ 

ɜɪɚɳɟɧɢɟɦ ɜɢɧɬɚ  ɩɟɪɟɦɟɳɚɸɬ ɜɧɢɡ ɤɨɥɨɞɤɭ  ɫ ɭɤɪɟɩɥɟɧɧɨɣ ɧɚ ɧɟɣ ɥɟɧɬɨɣ, 

ɩɨɫɥɟ ɱɟɝɨ ɜɧɨɜɶ ɡɚɬɹɝɢɜɚɸɬ ɝɚɣɤɢ. Ɋɨɥɢɤɢ, ɭɤɪɟɩɥɟɧɧɵɟ ɜ ɩɪɢɜɟɪɧɭɬɵɯ 

ɩɥɚɧɤɚɯ, ɫɥɭɠɚɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɥɟɧɬɵ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɬɨɥɚ ɩɪɢɥɟɝɚɥɢ ɤ 

ɧɚɩɪɚɜɥɹɸɳɢɦ ɫɬɚɧɢɧɵ. 

ɇɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ ɢɦɟɸɬɫɹ Ɍ-ɨɛɪɚɡɧɵɟ ɩɚɡɵ ɞɥɹ 

ɡɚɤɪɟɩɥɟɧɢɹ ɤɪɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢɥɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɩɥɢɬɵ. ɉɨ Ɍ-ɨɛɪɚɡɧɨɦɭ 

ɩɚɡɭ ɫɬɨɥɚ ɩɟɪɟɦɟɳɚɸɬɫɹ ɭɩɨɪɵ  ɪɟɜɟɪɫɚ ɫɬɨɥɚ. 

ȼɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɫɬɨɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɛɨɬɨɣ 

ɤɥɚɩɚɧɨɜ ɫɢɫɬɟɦɵ ɝɢɞɪɨɩɪɢɜɨɞɚ 6. ɇɚɝɧɟɬɚɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɭ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɧɚɫɨɫɨɜ, ɩɪɢɜɨɞɢɦɵɯ ɜ ɞɟɣɫɬɜɢɟ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɬɨɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ 

ɪɟɝɭɥɢɪɨɜɤɢ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɚ ɢɦɟɧɧɨ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ. 

Ɉɛɪɚɛɚɬɵɜɚɟɦɨɟ ɢɡɞɟɥɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɬɟɪɢɚɥɚ, ɮɨɪɦɵ ɢ 

ɪɚɡɦɟɪɨɜ ɦɨɠɟɬ ɡɚɤɪɟɩɥɹɬɶɫɹ ɢɥɢ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɩɥɢɬɟ, ɢɥɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ. Ɂɧɚɱɢɬɟɥɶɧɵɟ ɝɚɛɚɪɢɬɵ 

ɫɬɨɥɚ (1000ɯ320 ɦɦ) ɩɨɡɜɨɥɹɸɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɲɢɪɨɤɭɸ ɧɨɦɟɧɤɥɚɬɭɪɭ 

ɞɟɬɚɥɟɣ ɨɬ ɦɚɥɵɯ ɞɨ ɫɪɟɞɧɢɯ ɪɚɡɦɟɪɨɜ. 

 
Ɋɢɫɭɧɨɤ 7- ɋɬɚɧɢɧɚ ɢ ɫɬɨɥ ɫɬɚɧɤɚ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɥɢɬɚ. 



 

 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɥɢɬɚ 14 ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɨɟ ɢ ɛɵɫɬɪɨɟ 

ɡɚɤɪɟɩɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɞɟɬɚɥɟɣ, ɢɦɟɸɳɢɯ ɭɫɬɚɧɨɜɨɱɧɭɸ ɩɥɨɫɤɭɸ ɛɚɡɨɜɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ. 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɥɢɬɚ  (ɪɢɫɭɧɨɤ 8) ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɥɶɧɨɝɨ ɥɢɬɨɝɨ ɢɥɢ 

ɫɜɚɪɧɨɝɨ ɤɨɪɩɭɫɚ, ɜ ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɟɧɵ ɫɟɪɞɟɱɧɢɤɢ ɫ ɧɟɦɚɝɧɢɬɧɵɦɢ 

ɩɪɨɫɥɨɣɤɚɦɢ  ɦɟɠɞɭ ɧɢɦɢ. ɇɚ ɧɢɠɧɸɸ ɱɚɫɬɶ ɫɟɪɞɟɱɧɢɤɨɜ ɧɚɞɟɬɵ ɤɚɬɭɲɤɢ  

ɢɡ ɦɟɞɧɨɝɨ ɷɦɚɥɢɪɨɜɚɧɧɨɝɨ ɩɪɨɜɨɞɚ, ɤ ɤɨɬɨɪɵɦ ɩɨɞɚёɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ. 

ɋɧɢɡɭ ɤ ɤɨɪɩɭɫɭ ɩɪɢɜɢɧɱɟɧɚ ɤɪɵɲɤɚ. ȼɤɥɸɱɟɧɢɟ ɩɥɢɬɵ ɜ ɪɚɛɨɬɭ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɭɤɨɹɬɤɨɣ. ɋɜɨɛɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɤɨɪɩɭɫɟ ɡɚɥɢɜɚɸɬ 

ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɨɣ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ (ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɨɬ ɩɨɩɚɞɚɧɢɹ ɋɈɀ).  

Ɂɟɪɤɚɥɨ ɩɥɢɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɯɪɚɧɹɬɶ ɨɬ ɰɚɪɚɩɢɧ, ɞɥɹ ɱɟɝɨ ɩɪɢ 

ɨɱɢɫɬɤɟ ɩɥɢɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɤɪɟɛɤɨɦ, ɩɨɫɬɚɜɥɹɟɦɵɦ ɫɨ 

ɫɬɚɧɤɨɦ. 

Ɂɟɪɤɚɥɨ ɩɥɢɬɵ ɫɥɟɞɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɲɥɢɮɨɜɵɜɚɬɶ, ɬɚɤ ɤɚɤ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɝɭɬ ɢɦɟɬɶ ɦɟɫɬɨ ɡɚɛɨɢɧɵ, 

ɰɚɪɚɩɢɧɵ ɢ ɬ.ɞ. 

ɉɥɢɬɭ ɡɚɤɪɟɩɥɹɸɬ ɜ Ɍ-ɨɛɪɚɡɧɵɯ ɩɚɡɚɯ ɫɬɨɥɚ ɢ ɲɥɢɮɭɸɬ ɪɚɛɨɱɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɨɥɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɩɥɨɫɤɨɫɬɢ ɡɟɪɤɚɥɚ ɤ 

ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ. 

ɉɨɫɥɟ ɲɥɢɮɨɜɚɧɢɹ ɡɚɝɨɬɨɜɤɭ ɧɟɨɛɯɨɞɢɦɨ ɫɧɹɬɶ ɫ ɩɥɢɬɵ ɢ ɭɫɬɪɚɧɢɬɶ 

ɨɫɬɚɬɨɱɧɭɸ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ. ɗɬɨɝɨ ɞɨɫɬɢɝɚɸɬ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɟɦ. Ɉɬ 

ɤɚɱɟɫɬɜɚ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɹ ɡɚɜɢɫɹɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɧɤɨɜ ɢ ɬɨɱɧɨɫɬɶ ɲɥɢɮɨɜɚɧɢɹ ɧɚ ɧɢɯ. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɫɢɫɬɟɦɵ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɥёɝɤɨɝɨ ɫɴёɦɚ ɨɛɪɚɛɨɬɚɧɧɨɣ ɡɚɝɨɬɨɜɤɢ ɫ ɩɥɢɬɵ. 

Ⱦɨɥɹ ɜɪɟɦɟɧɢ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɹ ɩɥɢɬɵ ɜ ɨɛɳɟɦ ɜɪɟɦɟɧɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ 

8…20 %, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɧɢɠɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɹ 

ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɧɤɚ. 



 

 

 
Ɋɢɫɭɧɨɤ 8 - ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɥɢɬɚ 

ɒɥɢɮɨɜɚɥɶɧɚɹ ɛɚɛɤɚ. 

ɇɚ ɫɬɨɣɤɟ 3 ɭɤɪɟɩɥɟɧɚ ɲɥɢɮɨɜɚɥɶɧɚɹ ɛɚɛɤɚ 5, ɤɨɬɨɪɚɹ ɩɟɪɟɦɟɳɚɟɬɫɹ 

ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɤɚɪɟɬɤɢ ɩɪɢ ɩɨɦɨɳɢ ɰɢɥɢɧɞɪɚ  (ɪɢɫɭɧɨɤ 9) ɢɥɢ ɜɪɭɱɧɭɸ 

ɨɬ ɪɟɟɱɧɨɣ ɩɟɪɟɞɚɱɢ. ɉɨ ɫɬɚɧɢɧɟ ɫɬɨɣɤɢ 7 ɞɜɢɠɟɬɫɹ ɩɨɩɟɪɟɱɧɨ ɫɬɨɣɤɚ ɜɦɟɫɬɟ 

ɫɨ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɨɣ. ɒɥɢɮɨɜɚɥɶɧɚɹ ɛɚɛɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 

ɲɩɢɧɞɟɥɟ.  

ɒɩɢɧɞɟɥɶ ɜɪɚɳɚɟɬɫɹ ɧɚ ɞɜɭɯ ɬɪɟɯ ɜɤɥɚɞɵɲɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ 

ɫɤɨɥɶɠɟɧɢɹ. ȼɤɥɚɞɵɲɢ ɪɟɝɭɥɢɪɭɸɬɫɹ ɜɢɧɬɚɦɢ  ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɢ 

ɩɪɢɥɟɝɚɥɢ ɤ ɲɟɣɤɚɦ ɲɩɢɧɞɟɥɹ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɨɛɪɚɡɭɸɳɢɯ. ȼ ɨɫɟɜɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɲɩɢɧɞɟɥɶ ɭɞɟɪɠɢɜɚɟɬɫɹ ɩɨɞɩɹɬɧɢɤɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɞɜɭɯ 

ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɥɟɰ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɟɜɨɝɨ ɡɚɡɨɪɚ ɜ ɨɩɨɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɤɨɥɶɰɚ. ȼɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɱɟɪɟɡ ɦɭɮɬɭ. ȼ ɫɬɚɧɤɟ ɩɪɢɦɟɧɟɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɫɦɚɡɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ ɫɬɨɣɤɢ ɢ ɫɬɨɥɚ ɨɬ ɫɦɚɡɨɱɧɨɣ 

ɫɬɚɧɰɢɢ. ȼ ɡɨɧɭ ɩɨɞɲɢɩɧɢɤɨɜ ɦɚɫɥɨ ɩɨɞɚɟɬɫɹ ɨɬ ɭɫɬɚɧɨɜɤɢ ɫɦɚɡɤɢ 

ɲɩɢɧɞɟɥɹ. ɉɨɞɚɱɭ ɫɦɚɡɤɢ ɨɬ ɦɚɫɥɹɧɨɝɨ ɛɚɤɚ 13 ɤ ɩɨɞɲɢɩɧɢɤɚɦ 

ɤɨɧɬɪɨɥɢɪɭɟɬ ɪɟɥɟ ɤɨɧɬɪɨɥɹ ɫɦɚɡɤɢ. Ɇɚɫɥɹɧɵɣ ɛɚɤ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ 

ɪɟɡɟɪɜɭɚɪɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɱɢɫɬɤɚ ɢ ɨɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ.  

ɒɥɢɮɨɜɚɥɶɧɵɣ ɤɪɭɝ ɡɚɤɪɵɬ ɤɨɠɭɯɨɦ. Ʉɥɢɧɨɦ ɪɟɝɭɥɢɪɭɸɬ ɡɚɡɨɪ ɜ 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ. 



 

 

Ɋɟɞɭɤɬɨɪ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ 9 ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɩɟɪɟɱɧɨɟ ɞɜɢɠɟɧɢɟ 

ɤɨɧɫɨɥɢ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ ɜɦɟɫɬɟ ɫɨ ɲɥɢɮɨɜɚɥɶɧɵɦ ɤɪɭɝɨɦ.   

 

 
Ɋɢɫɭɧɨɤ 9 - ɒɥɢɮɨɜɚɥɶɧɚɹ ɛɚɛɤɚ 

Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɢ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ ɩɪɢɦɟɧɹɟɬɫɹ ɋɈɀ (ɫɦɚɡɨɱɧɨ-ɨɯɥɚɠɞɚɸɳɚɹ 

ɠɢɞɤɨɫɬɶ). ɉɨɫɥɟ ɱɟɝɨ ɋɈɀ ɩɨɩɚɞɚɟɬ ɜ ɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ 12, ɡɚɬɟɦ ɜ 

ɮɢɥɶɬɪ-ɬɪɚɧɫɩɨɪɬёɪ 11 ɞɥɹ ɨɱɢɫɬɤɢ. ɉɨɫɥɟ ɨɱɢɫɬɤɢ  ɨɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɫɬɪɭɠɤɢ ɢ ɚɛɪɚɡɢɜɧɨɣ ɩɵɥɢ ɋɈɀ ɩɨɩɚɞɚɟɬ ɜ ɚɝɪɟɝɚɬ ɨɯɥɚɠɞɟɧɢɹ 10, ɜ 

ɫɢɫɬɟɦɭ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɜɟɧɬɢɥɹɬɨɪ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 

ɧɚɫɨɫ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɩɨɞɜɢɠɧɨɣ ɱɚɫɬɢ ɫɬɚɧɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 8 (ɪɢɫɭɧɨɤ 10), ɡɚɤɪɟɩɥɟɧɧɵɣ ɧɚ ɫɬɚɧɢɧɟ ɫɬɚɧɤɚ. 



 

 

 

ɋɌɈɉ

 
Ɋɢɫɭɧɨɤ 10 – ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɫɬɚɧɤɚ  ɧɟɨɛɯɨɞɢɦɨɟ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɷɥɟɤɬɪɨɲɤɚɮɚ 5, 

ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɧɚ ɫɬɚɧɢɧɟ ɫɬɚɧɤɚ. ɇɚ ɤɨɪɩɭɫɟ ɷɥɟɤɬɪɨɲɤɚɮɚ ɡɚɤɪɟɩɥɟɧ 

ɫɜɟɬɢɥɶɧɢɤ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 15 ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɧɤɚ. 

 

1.2 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɫɬɚɧɤɚ ɁɅ722ȼ 

ɋɬɚɧɨɤ ɁɅ722ȼ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɩɥɨɫɤɨɪɚɫɬɨɱɧɨɣ ɫɬɚɧɤɨɜ ɫ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɲɩɢɧɞɟɥɟɦ. Ɉɫɧɨɜɧɨɟ ɪɚɛɨɱɟɟ ɞɜɢɠɟɧɢɟ 

ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɞɜɢɠɟɧɢɸ ɫɬɨɥɚ, ɧɨ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɥɢɮɨɜɚɥɶɧɵɣ ɤɪɭɝ ɦɨɠɟɬ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɢ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɨɥɚ. 

ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɡɚɝɨɬɨɜɨɤ 



 

 

ɩɟɪɢɮɟɪɢɟɣ ɢ ɬɨɪɰɨɦ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɧɟ 

ɬɨɥɶɤɨ ɩɥɨɫɤɢɟ, ɧɨ ɢ ɮɚɫɨɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ.  

 ɋɬɚɧɨɤ ɢɦɟɟɬ ɪɟɠɢɦɵ ɪɚɛɨɬɵ: 

 Ⱦɜɢɠɟɧɢɟ ɫɬɨɥɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɜɟɪɫɨɦ; 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɨɩɟɪɟɱɧɚɹ ɩɨɞɚɱɚ ɫɬɨɣɤɢ; - ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɬɨɱɤɚɯ ɪɟɜɟɪɫɚ ɫɬɨɥɚ (ɜ ɨɞɧɨɣ ɢɥɢ ɤɚɠɞɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ ɭɫɥɨɜɢɣ 

ɩɨɞɚɱɢ); 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɜɟɪɫ ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɨɣɤɢ; 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɚɱɚ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ 

(ɛɚɛɤɢ); - ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɨɱɤɚɯ ɪɟɜɟɪɫɚ ɫɬɨɣɤɢ (ɜ ɨɞɧɨɣ ɢɥɢ ɤɚɠɞɨɣ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ ɭɫɥɨɜɢɣ ɩɨɞɚɱɢ) ɢɥɢ ɜ ɬɨɱɤɚɯ ɪɟɜɟɪɫɚ ɫɬɨɥɚ (ɜ ɨɞɧɨɣ 

ɢɥɢ ɤɚɠɞɨɣ), ɩɪɢ ɧɟɩɨɞɜɢɠɧɨɣ ɫɬɨɤɟ;  

 Ⱦɜɢɠɟɧɢɟ ɫɬɨɥɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɜɟɪɫɨɦ ɛɟɡ ɩɨɞɚɱ 

(ɜɵɯɚɠɢɜɚɧɢɟ);  

 ɇɚɥɚɞɨɱɧɵɣ (ɪɭɱɧɨɣ) ɪɟɠɢɦ; - ɞɜɢɠɟɧɢɹ ɧɚ ɫɬɚɧɤɟ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɨɬ ɤɧɨɩɨɤ ɭɩɪɚɜɥɟɧɢɹ; - ɩɪɢ ɷɬɨɦ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ: ɬɨɥɱɤɨɜɭɸ ɩɨɞɚɱɭ 

ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɧɚ ɜɟɥɢɱɢɧɭ ɡɚɞɚɧɧɭɸ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ; ɩɨɥɡɭɱɭɸ 

ɩɨɞɚɱɭ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɨɬ ɲɚɝɨɜɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; ɭɫɤɨɪɟɧɧɭɸ 

ɩɨɞɚɱɭ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 

ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ ɫɬɨɣɤɢ; ɯɨɞ ɫɬɨɥɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɜɟɪɫɨɦ; 

 Ɋɟɠɢɦ ɩɪɚɜɤɢ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ; - ɩɪɢ ɷɬɨɦ ɯɨɞ ɫɬɨɥɚ 

ɢɫɤɥɸɱёɧ; ɫɬɨɣɤɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɧɚ ɡɚɦɟɞɥɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɫ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɜɟɪɫɨɦ (ɨɬ ɞɜɢɝɚɬɟɥɹ ɩɪɚɜɤɢ); ɩɨɞɚɱɚ ɲɥɢɮɨɜɚɥɶɧɨɝɨ 

ɤɪɭɝɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɤ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɬɚɤ ɢ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ; 

  ɇɚ ɫɬɨɥɟ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɦɚɝɧɢɬɧɚɹ ɩɥɢɬɚ, ɩɨɷɬɨɦɭ ɢɦɟɟɬɫɹ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɬɚɧɤɚ ɫ ɩɥɢɬɨɣ ɢ ɛɟɡ ɩɥɢɬɵ; ɪɟɠɢɦ ɜɵɛɢɪɚɟɬɫɹ 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɷɥɟɤɬɪɨɲɤɚɮɭ.  

  ɋɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɨɦ. 



 

 

  ɍɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɫɬɨɥɚ ɢ ɫɬɨɣɤɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɫ ɩɨɦɨɳɶɸ 

ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɩɨɥɨɠɟɧɢɹ ɫɬɨɥɚ (ɫɬɨɣɤɢ) ɫɟɥɶɫɢɧɨɦ-ɞɚɬɱɢɤɨɦ, 

ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɦ ɫɨ ɫɬɨɥɨɦ (ɫɬɨɣɤɨɣ). Ɂɚɞɚɧɧɵɟ ɬɨɱɟɤ ɪɟɜɟɪɫɚ ɫɬɨɥɚ 

(ɫɬɨɣɤɢ) ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɟɥɶɫɢɧɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ.  

  ȼ ɦɨɦɟɧɬ ɩɟɪɟɯɨɞɚ ɱɟɪɟɡ ɩɨɥɨɠɟɧɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɨɫɟɣ ɫɟɥɶɫɢɧɨɜ 

ɜɵɤɥɸɱɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɢɪɢɫɬɨɪ ɢ ɨɬɤɥɸɱɚɟɬɫɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ. 

ɉɪɨɢɫɯɨɞɢɬ ɪɟɜɟɪɫ ɫɬɨɥɚ. ȼ ɫɯɟɦɟ ɪɟɜɟɪɫɚ ɫɬɨɣɤɢ ɜɤɥɸɱɟɧɢɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɢɪɢɫɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɠɟ ɜ ɦɨɦɟɧɬ ɩɟɪɟɯɨɞɚ ɱɟɪɟɡ 

ɩɨɥɨɠɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɨɫɟɣ ɫɟɥɶɫɢɧɨɜ. ɉɪɨɢɫɯɨɞɢɬ ɪɟɜɟɪɫ ɫɬɨɣɤɢ. 

Ɉɬɤɥɸɱɟɧɢɟ ɬɢɪɢɫɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɷɬɨɣ ɠɟ ɬɨɱɤɟ ɜ ɦɨɦɟɧɬ ɜɵɯɨɞɚ ɫɬɨɣɤɢ 

ɢɡ ɡɨɧɵ ɪɟɜɟɪɫɚ (ɤɥɸɱɟɜɨɣ ɪɟɠɢɦ). Ⱦɥɹ  ɜɵɜɨɞɚ ɫɬɨɥɚ ɢɥɢ ɫɬɨɣɤɢ ɜ ɤɪɚɣɧɟɟ 

ɩɨɥɨɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɞɟɪɠɚɬɶ ɧɚɠɚɬɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɩɭɫɤɚ. 

Ⱦɥɹ ɨɫɬɚɧɨɜɤɢ ɫɬɨɥɚ ɜ ɥɸɛɨɦ ɩɨɥɨɠɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɋɬɨɩ 

ɫɬɨɥɚ». 

ɋɤɨɪɨɫɬɶ ɫɬɨɥɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɞɪɨɫɫɟɥɟɦ, ɜɪɚɳɟɧɢɟ 

ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɟɞɭɤɬɨɪɧɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ. ɍɩɪɚɜɥɟɧɢɟ 

ɞɜɢɝɚɬɟɥɟɦ  - ɪɭɱɧɨɟ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. ɋ ɜɚɥɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ ɫɜɹɡɚɧ ɪɟɡɢɫɬɨɪ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɫ ɤɨɬɨɪɨɝɨ ɫɧɢɦɚɟɬɫɹ ɫɢɝɧɚɥ ɧɚ 

ɩɪɢɛɨɪ ɢɧɞɢɤɚɬɨɪɚ ɫɤɨɪɨɫɬɢ ɫɬɨɥɚ, ɫ ɷɬɨɝɨ ɠɟ ɪɟɡɢɫɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɫɢɝɧɚɥ ɜ 

ɫɯɟɦɭ ɤɨɦɩɟɧɫɚɰɢɢ ɜɟɥɢɱɢɧɵ ɩɟɪɟɛɟɝɚ ɫɬɨɥɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɫɬɨɥɚ. 

ɉɨɩɟɪɟɱɧɚɹ ɩɨɞɚɱɚ ɫɬɨɣɤɢ. ɉɨɩɟɪɟɱɧɚɹ ɩɨɞɚɱɚ ɦɨɠɟɬ ɛɵɬɶ ɬɨɥɱɤɨɜɨɣ, 

ɧɟɩɪɟɪɵɜɧɨɣ (ɭɫɤɨɪɟɧɧɨɣ ɜ ɪɟɠɢɦɟ ɨɛɪɚɛɨɬɤɢ ɢ ɡɚɦɟɞɥɟɧɧɨɣ ɜ ɪɟɠɢɦɟ 

ɩɪɚɜɤɢ) ɢ ɪɭɱɧɨɣ ɨɬ ɦɚɯɨɜɢɤɚ.  

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɥɱɤɨɜɨɣ (ɩɪɟɪɵɜɢɫɬɨɣ) ɩɨɞɚɱɢ ɬɹɝɚ ɜɵɛɨɪɚ 

ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɪɟɞɧɟɦ ɩɨɥɨɠɟɧɢɢ, ɧɚɠɚɬ 

ɩɭɬɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɫɢɝɧɚɥɵ ɧɚ ɩɨɞɚɱɭ ɩɨɫɬɭɩɚɸɬ ɨɬ ɛɥɨɤɚ ɪɟɜɟɪɫɚ ɜ 

ɬɨɱɤɚɯ ɪɟɜɟɪɫɚ ɫɬɨɥɚ.  

ɇɟɩɪɟɪɵɜɧɚɹ ɩɨɞɚɱɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɬɨɦ ɠɟ ɩɨɥɨɠɟɧɢɢ ɬɹɝɢ ɜɵɛɨɪɚ 

ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɜɤɥɸɱɟɧɢɟ ɩɨɞɚɱɢ – ɨɬ ɤɧɨɩɨɤ. 



 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɡɚɦɟɞɥɟɧɧɨɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ ɬɹɝɚ ɜɵɛɨɪɚ 

ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɭɬɨɩɥɟɧɧɨɦ ɤɪɚɣɧɟɦ ɩɨɥɨɠɟɧɢɢ. 

ȼɤɥɸɱɟɧɢɟ ɩɨɞɚɱɢ ɨɬ ɤɧɨɩɨɤ.  

Ɋɭɱɧɚɹ ɩɨɞɚɱɚ ɨɬ ɦɚɯɨɜɢɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɤɪɚɣɧɟɦ ɜɵɬɹɧɭɬɨɦ 

ɩɨɥɨɠɟɧɢɢ ɬɹɝɢ ɜɵɛɨɪɚ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɪɢ ɷɬɨɦ ɦɟɯɚɧɢɱɟɫɤɚɹ 

ɩɨɞɚɱɚ ɨɬ ɞɜɢɝɚɬɟɥɟɣ ɧɟɜɨɡɦɨɠɧɚ. 

ȼɟɥɢɱɢɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ ɫɬɨɣɤɢ ɡɚɞɚɟɬɫɹ 

ɜɪɟɦɟɧɟɦ ɜɤɥɸɱɟɧɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɫɬɨɣɤɢ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɭɟɬɫɹ ɪɟɥɟ ɜɪɟɦɟɧɢ ɢ ɡɚɞɚɟɬɫɹ ɪɟɡɢɫɬɨɪɨɦ.  

Ʉɨɦɦɭɬɚɰɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɫɤɨɧɬɚɤɬɧɵɦ 

ɬɢɪɢɫɬɨɪɧɵɦ ɩɭɫɤɚɬɟɥɟɦ. 

ȼ ɬɨɱɤɚɯ ɪɟɜɟɪɫɚ ɫɬɨɥɚ (ɜ ɨɞɧɨɣ ɢɥɢ ɜ ɤɚɠɞɨɣ) ɩɨɞɚɟɬɫɹ «I» ɧɚ ɜɯɨɞ 

ɪɟɥɟ ɜɪɟɦɟɧɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɪɭɤɨɹɬɤɢ ɪɟɡɢɫɬɨɪɚ ɧɚ ɜɵɯɨɞɟ 

ɭɫɢɥɢɬɟɥɹ ɩɨɹɜɥɹɟɬɫɹ ɢɦɩɭɥɶɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɟɣ 

ɩɭɫɤɚɬɟɥɶ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɚɱɚ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ.  

ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɚɱɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɩɪɢ ɷɬɨɦ 

ɜɟɥɢɱɢɧɚ ɬɨɥɱɤɨɜɨɣ ɩɨɞɚɱɢ ɞɨɡɢɪɭɟɬɫɹ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɱɢɫɥɨɜɨɣ ɫɯɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɥɨɜɵɦ ɬɢɪɢɫɬɨɪɧɵɦ ɤɨɦɦɭɬɚɬɨɪɨɦ 

ɨɛɦɨɬɨɤ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ. ɉɟɪɟɤɥɸɱɚɬɟɥɟɦ ɜɵɛɢɪɚɸɬɫɹ ɭɫɥɨɜɢɹ ɩɨɞɚɱɢ: 

Ɉɬ ɯɨɞɚ ɫɬɨɥɚ ɢ ɯɨɞɚ ɫɬɨɣɤɢ; 

ɉɨɞɚɱɚ ɧɚ ɤɚɠɞɵɣ ɢɥɢ ɞɜɨɣɧɨɣ ɯɨɞ ɫɬɨɥɚ (ɫɬɨɣɤɢ); 

Ɋɭɱɧɨɣ (ɧɚɥɚɞɨɱɧɵɣ) ɪɟɠɢɦ. 

 ɍɫɤɨɪɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɛɚɛɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɫɢɧɯɪɨɧɧɵɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɭɩɪɚɜɥɟɧɢɟ ɷɬɢɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ – ɤɧɨɩɤɚɦɢ ɫ ɩɭɥɶɬɚ 

ɭɩɪɚɜɥɟɧɢɹ. 

 

2 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ  

2.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ 



 

 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɬɪɚɠɚɟɬ ɜɡɚɢɦɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ 

ɨɬɞɟɥɶɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɬɚɧɤɚ, ɚɩɩɚɪɚɬɚɦɢ, ɞɚɬɱɢɤɚɦɢ ɢ 

ɫɪɟɞɫɬɜɚɦɢ ɭɩɪɚɜɥɟɧɢɹ c ɭɱɟɬɨɦ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ ɟɟ ɷɥɟɦɟɧɬɨɜ.  

ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ ɛɵɥɨ ɢɡɭɱɟɧɢɟ ɢɦɟɸɳɟɣɫɹ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɬɚɧɤɚ ɢ ɞɚɥɶɧɟɣɲɚɹ ɟё ɨɰɢɮɪɨɜɤɚ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɫɟɯ 

ɢɦɟɸɳɢɯɫɹ ɧɚ ɫɬɚɧɤɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɩɪɢɛɨɪɨɜ, ɪɟɝɭɥɹɬɨɪɨɜ ɢ ɞɪɭɝɢɯ 

ɷɥɟɦɟɧɬɨɜ.  

Ɍɚɤɠɟ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɢɯ ɨɛɳɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɚɩɩɚɪɚɬɵ ɢ ɚɩɩɚɪɚɬɵ 

ɡɚɳɢɬɵ. Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɞɥɹ ɬɜёɪɞɨɬɟɥɶɧɵɯ ɪɟɥɟ ɩɪɢ 

ɪɚɛɨɬɟ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɤɥɚɩɚɧɨɜ ɢ ɦɭɮɬ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɫɧɨɜɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɤɚ. 

Ɇ1 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ 

ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ; 

Ɇ2 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɧɚɫɨɫ 

ɝɢɞɪɨɩɪɢɜɨɞɚ; 

Ɇ3, Ɇ11 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɨɯɥɚɠɞɟɧɢɹ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ; 

Ɇ4 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɫɥɟɧɨɝɨ ɧɚɫɨɫɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɫɦɚɡɤɭ 

ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɫɬɚɧɤɚ; 

Ɇ5 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɟɯɚɧɢɡɦɚ ɩɪɚɜɤɢ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ; 

Ɇ6 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɢɬ ɜ ɞɜɢɠɟɧɢɟ ɧɚɫɨɫ ɩɨɞɚɸɳɢɣ 

ɫɦɚɡɨɱɧɨ- ɨɯɥɚɠɞɚɸɳɭɸ ɠɢɞɤɨɫɬɶ (ɋɈɀ) ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɸ ɩɨɜɟɪɯɧɨɫɬɶ; 

Ɇ7 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɜɪɚɳɟɧɢɟ ɦɚɝɧɢɬɧɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ; 

Ɇ8 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɪɚɛɨɬɭ ɦɟɯɚɧɢɡɦɚ ɮɢɥɶɬɪɚ-

ɬɪɚɧɫɩɨɪɬёɪɚ; 

Ɇ9 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ɞɪɨɫɫɟɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ 

ɫɬɨɥɚ; 

Ɇ10 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɚ; 



 

 

Ɇ12 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɟɯɚɧɢɡɦɚ ɭɫɤɨɪɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ; 

Ɇ13 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ɦɟɯɚɧɢɡɦɚ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ ɫɬɨɣɤɢ; 

Ɇ14 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ɦɟɯɚɧɢɡɦɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ; 

YH1 ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɥɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɨɟ ɢ ɛɵɫɬɪɨɟ 

ɡɚɤɪɟɩɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɞɟɬɚɥɟɣ ɫ ɦɚɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ 

ɤɚɱɟɫɬɜɟ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ; 

YȺɁ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɝɢɞɪɨɩɟɪɟɤɥɸɱɚɬɟɥɶ ɩɟɪɟɦɟɳɚɟɬ ɲɬɨɤ ɜɵɛɨɪɚ 

ɢ ɜɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ ɯɨɞɚ ɫɬɨɥɚ; 

YA8, YA9 ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɝɢɞɪɨɩɟɪɟɤɥɸɱɚɬɟɥɢ ɪɟɜɟɪɫɚ ɫɬɨɥɚ; 

ɫɟɥɶɫɢɧ-ɞɚɬɱɢɤɢ : 

BC1 ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɫɬɨɥɚ ɩɨɥɨɠɟɧɢɹ ɫɬɨɥɚ; 

ȼɋ2 ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɫɬɨɣɤɢ; 

ȼɋɁ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɛɚɛɤɢ; 

ɩɭɬɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ:  

SQ1, 3Q2 ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɦɵɤɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɛɚɛɤɢ ɜ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ; 

SQ5, SQ6 ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɦɵɤɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɨɣɤɢ ɜ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ; 

3Q3 ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɦɵɤɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɪɚɡɪɟɲɟɧɢɹ ɩɪɚɜɤɢ; 

SQ10 ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɦɵɤɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɪɚɡɪɟɲɟɧɢɹ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ; 

3Q11 ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɦɵɤɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɜɤɥɸɱɟɧɢɹ ɮɢɥɶɬɪɚ-ɬɪɚɧɫɩɨɪɬɟɪɚ;  

ɍȼȾ ɭɫɬɪɨɣɫɬɜɨ ɰɢɮɪɨɜɨɣ ɢɧɞɢɤɚɰɢɢ ɩɨɥɨɠɟɧɢɹ ɛɚɛɤɢ; 

Ɂɚɜɨɞɫɤɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɜɢɞɟ ɦɨɞɭɥɟɣ 

ɫɨɫɬɨɹɳɢɯ ɢɡ ɧɚɛɨɪɚ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɬɪɚɧɡɢɫɬɨɪɨɜ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ 

ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɝɟɪɦɟɬɢɱɧɨ ɡɚɥɢɬɵ ɤɨɦɩɚɭɧɞɨɦ ɧɚ ɷɩɨɤɫɢɞɧɨɣ 



 

 

ɨɫɧɨɜɟ ɢ ɩɨɦɟɳɟɧɵ ɜ ɩɥɚɫɬɦɚɫɫɨɜɵɣ ɤɨɪɩɭɫ. Ʉɨɧɫɬɪɭɤɰɢɹ ɧɟɪɚɡɛɨɪɧɚɹ ɢ 

ɧɟɪɟɦɨɧɬɨɩɪɢɝɨɞɧɚɹ. 

ɗɥɟɦɟɧɬɵ ɫɟɪɢɢ «Ʌɨɝɢɤɚ-Ɍ» ɩɪɢɦɟɧɹɥɢɫɶ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɜɦɟɫɬɨ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ ɢɥɢ ɦɚɝɧɢɬɧɵɯ ɛɟɫɤɨɧɬɚɤɬɧɵɯ 

ɷɥɟɦɟɧɬɨɜ. Ɉɧɢ ɞɨɩɭɫɤɚɸɬ ɪɚɛɨɬɭ ɫ ɛɟɫɤɨɧɬɚɤɬɧɵɦɢ ɢ ɤɨɧɬɚɤɬɧɵɦɢ 

ɞɚɬɱɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɫ ɞɪɭɝɢɦɢ ɨɪɝɚɧɚɦɢ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɞɚɸɳɢɦɢ ɧɚ ɢɯ ɜɯɨɞ 

ɫɢɝɧɚɥɵ ɭɤɚɡɚɧɧɨɝɨ ɭɪɨɜɧɹ. 

   Ɉɫɧɨɜɧɵɦ ɚɤɬɢɜɧɵɦ ɥɨɝɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɨɦ ɫɟɪɢɢ ɹɜɥɹɟɬɫɹ ɷɥɟɦɟɧɬ, 

ɪɟɚɥɢɡɭɸɳɢɣ ɮɭɧɤɰɢɸ "ɂɅɂ-ɇȿ". ȼ ɫɟɪɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɬɚɤɠɟ ɩɚɫɫɢɜɧɵɣ 

ɷɥɟɦɟɧɬ, ɪɟɚɥɢɡɭɸɳɢɣ ɮɭɧɤɰɢɢ «ɂɅɂ-ɂ». Ʉɪɨɦɟ ɬɨɝɨ, ɢɦɟɸɬɫɹ ɩɚɫɫɢɜɧɵɟ 

ɷɥɟɦɟɧɬɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɮɭɧɤɰɢɢ «ɂɅɂ-ɂ» ɞɥɹ ɢɦɩɭɥɶɫɧɵɯ ɫɯɟɦ ɢ 

ɷɥɟɦɟɧɬɵ ɩɚɦɹɬɢ. Ʌɨɝɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɞɨɩɭɫɤɚɸɬ ɪɚɛɨɬɭ ɩɪɢ ɱɚɫɬɨɬɟ 500 

ɝɰ ... 5 ɤɝɰ. 

   Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ 

ɪɚɡɞɟɥɟɧɢɹ ɰɟɩɟɣ (ɫɨɝɥɚɫɭɸɳɢɣ ɷɥɟɦɟɧɬ), ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɢɫɤɪɟɬɧɨɝɨ 

ɫɢɝɧɚɥɚ (ɪɟɥɟɣɧɵɣ ɷɥɟɦɟɧɬ) ɢ ɫɪɚɜɧɟɧɢɹ ɜɟɥɢɱɢɧ ɞɜɭɯ ɧɚɩɪɹɠɟɧɢɣ (ɧɭɥɶ-

ɨɪɝɚɧ). 

   ɗɥɟɦɟɧɬɵ ɜɪɟɦɟɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɪɟɦɟɧɧɵɯ 

ɮɭɧɤɰɢɣ ɜ ɢɦɩɭɥɶɫɧɵɯ ɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɫɯɟɦɚɯ. 

   ȼɵɯɨɞɧɵɟ ɭɫɢɥɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɨɦɚɧɞ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɦɟɯɚɧɢɡɦɚɦ ɫ ɦɨɳɧɨɫɬɹɦɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨ 100 ɜɬ. 

   ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɷɥɟɦɟɧɬɨɜ -12 ɢɥɢ -25 ɜ, ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ 

+6 ɜ. 

ɇɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɧɚɡɧɚɱɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɨɜ ɫɟɪɢɢ «Ʌɨɝɢɤɚ-Ɍ». 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɫɢɫɬɟɦɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ 

ɩɪɚɤɬɢɱɟɫɤɢ ɪɟɚɥɢɡɨɜɚɬɶ ɥɸɛɭɸ ɥɨɝɢɱɟɫɤɭɸ ɡɚɞɚɱɭ, ɹɜɥɹɟɬɫɹ ɷɥɟɦɟɧɬ Ɍ-101. 

ɗɥɟɦɟɧɬ Ɍ-101 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɟ ɧɟɡɚɜɢɫɢɦɵɟ ɫɯɟɦɵ ɂɅɂ-ɇȿ, 

ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɜɟɪɬɨɪ ɇȿ ɫ ɬɪɟɦɹ ɞɢɨɞɧɵɦɢ 

ɜɯɨɞɚɦɢ ɂɅɂ, ɜɵɩɨɥɧɹɟɬ ɨɩɟɪɚɰɢɸ ɉɢɪɫɚ. 



 

 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɢɝɧɚɥɚ ɧɚ ɜɫɟɯ ɜɯɨɞɚɯ ɬɪɚɧɡɢɫɬɨɪ ɡɚɤɪɵɬ ɢ ɧɚ ɟɝɨ 

ɜɵɯɨɞɟ ɜɨɡɧɢɤɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ, ɩɪɢɧɹɬɵɣ ɜ ɫɢɫɬɟɦɟ ɡɚ 1. ɉɪɢ 

ɩɨɞɚɱɟ ɯɨɬɹ ɛɵ ɧɚ ɨɞɢɧ ɢɡ ɜɵɯɨɞɨɜ ɫɢɝɧɚɥɚ, ɪɚɜɧɨɝɨ 1, ɬɪɚɧɡɢɫɬɨɪ 

ɨɬɤɪɵɜɚɟɬɫɹ, ɢ ɫɢɝɧɚɥ ɧɚ ɜɵɯɨɞɟ ɢɫɱɟɡɚɟɬ. 

ȼɯɨɞɚɦɢ ɩɟɪɜɨɣ ɫɯɟɦɵ ɹɜɥɹɸɬɫɹ ɜɵɜɨɞɵ 1, 3, 5, 7, ɜɵɯɨɞɨɦ – ɜɵɜɨɞ 9, 

ɜɯɨɞɚɦɢ ɜɬɨɪɨɣ ɫɯɟɦɵ – ɜɵɜɨɞɵ 2, 4, 6, ɜɵɯɨɞɨɦ – ɜɵɜɨɞ 8. 

ɉɪɢ ɪɚɛɨɬɟ ɷɥɟɦɟɧɬɚ ɧɚ ɜɯɨɞ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɢɬɶ 

ɜɵɜɨɞɵ 9 ɢ 11, 8 ɢ 10, ɩɪɢ ɷɬɨɦ ɤ ɜɵɯɨɞɭ ɷɥɟɦɟɧɬɚ Ɍ-101 ɦɨɠɧɨ ɩɨɞɤɥɸɱɚɬɶ 

ɧɟ ɛɨɥɟɟ ɬɪɟɯ ɫɯɟɦ ɂɅɂ-ɇȿ. 

 
Ɋɢɫɭɧɨɤ 11-ɍɫɬɪɨɣɫɬɜɨ Ʌɨɝɢɤɢ Ɍ 

 



 

 

 
Ɋɢɫɭɧɨɤ 12-ȼɧɟɲɧɢɣ ɜɢɞ Ʌɨɝɢɤɢ Ɍ 

ɗɥɟɦɟɧɬ Ɍ-102 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɟɤɥɸɱɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ 

(ɬɪɢɝɝɟɪ), ɢɦɟɸɳɢɣ ɞɜɚ ɭɫɬɨɣɱɢɜɵɯ ɫɨɫɬɨɹɧɢɹ. ȼ ɫɯɟɦɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɢɦɩɭɥɶɫɚ. Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɱɟɬɧɨɝɨ ɜɯɨɞɚ ɜɵɜɨɞɵ 1 ɢ 

2 ɨɛɴɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. Ⱦɥɹ ɨɪɢɟɧɬɚɰɢɢ ɬɪɢɝɝɟɪɚ ɜ ɢɫɯɨɞɧɨɟ 

ɫɨɫɬɨɹɧɢɟ ɩɨɞɚɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɧɭɥɟɜɨɣ ɩɨɬɟɧɰɢɚɥ ɧɚ ɤɥɟɦɦɭ 11. 

 
Ɋɢɫɭɧɨɤ 13-ɍɫɬɪɨɣɫɬɜɨ Ʌɨɝɢɤɢ Ɍ 



 

 

 

 

 
Ɋɢɫɭɧɨɤ 14-ȼɧɟɲɧɢɣ ɜɢɞ Ʌɨɝɢɤɢ Ɍ 

ɗɥɟɦɟɧɬ Ɍ-402 ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ 

ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɜɵɯɨɞɧɨɝɨ 

ɭɫɢɥɢɬɟɥɹ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɨɦɨɳɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɠɢɦɟ ɫɨɝɥɚɫɨɜɚɧɢɹ 

ɪɚɛɨɬɚ ɷɥɟɦɟɧɬɚ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɢɬɚɧɢɹ – 12ȼ, ɩɪɢɱɟɦ ɜɵɜɨɞɵ 

9,11 ɢɥɢ 8, 10 ɨɛɴɟɞɢɧɹɸɬ. 

ȼ ɭɫɢɥɢɬɟɥɟ Ɍ-402 ɪɚɡɦɟɳɟɧɨ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɞɜɚ ɭɫɢɥɢɬɟɥɹ, 

ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɜɟɪɬɨɪ ɧɚ ɨɞɧɨɦ ɬɪɚɧɡɢɫɬɨɪɟ ɢ 

ɢɦɟɟɬ ɞɜɚ ɜɯɨɞɚ: ɪɟɨɫɬɚɬɧɵɣ (ɜɵɜɨɞɵ 4,5) ɢ ɞɢɨɞɧɵɣ (ɜɵɜɨɞɵ 2,3). 



 

 

 
Ɋɢɫɭɧɨɤ 15-ȼɧɟɲɧɢɣ ɜɢɞ Ʌɨɝɢɤɢ Ɍ 

 



 

 

 
Ɋɢɫɭɧɨɤ 16-ɍɫɬɪɨɣɫɬɜɨ Ʌɨɝɢɤɢ Ɍ 

ɗɥɟɦɟɧɬ Ɍ-303 – ɷɥɟɦɟɧɬ ɡɚɞɟɪɠɤɢ ɜɪɟɦɟɧɢ, ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɡɚɞɟɪɠɤɢ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɜɪɟɦɹ ɨɬ 1 ɞɨ 10 ɫɟɤ. ɩɨɫɥɟ ɩɨɫɬɭɩɥɟɧɢɹ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɨɞɢɧ ɢɡ ɜɯɨɞɨɜ. 

 
Ɋɢɫɭɧɨɤ 17-ȼɧɟɲɧɢɣ ɜɢɞ Ʌɨɝɢɤɢ Ɍ 



 

 

 

 
Ɋɢɫɭɧɨɤ 18-ɍɫɬɪɨɣɫɬɜɨ Ʌɨɝɢɤɢ Ɍ 

Ʉ ɧɚɱɚɥɭ 80-ɯ ɷɥɟɦɟɧɬɵ «Ʌɨɝɢɤɚ-Ɍ» ɩɨ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɤɚɤ 

ɧɚɞɟɠɧɨɫɬɶ, ɧɚɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ, ɭɞɟɥɶɧɚɹ 

ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɢɧ ɷɥɟɦɟɧɬ ɭɠɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɫɨɜɪɟɦɟɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɛɚɡɟ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɫɬɚɧɤɚ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɦɨɪɚɥɶɧɨ ɢ ɮɢɡɢɱɟɫɤɢ ɭɫɬɚɪɟɥɚ. ɑɚɫɬɶ ɷɥɟɦɟɧɬɨɜ ɥɨɝɢɤɢ ɜɵɲɥɚ ɢɡ ɫɬɪɨɹ, ɱɬɨ 

ɩɪɢɜɟɥɨ ɤ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɱɚɫɬɢ ɭɡɥɨɜ ɫɬɚɧɤɚ, ɚ ɪɭɱɧɚɹ ɪɟɝɭɥɢɪɨɜɤɚ 

ɩɪɢɜɟɥɚ ɤ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ ɢ ɤ ɧɢɡɤɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. Ɋɟɦɨɧɬ ɡɚɜɨɞɫɤɨɣ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɟ 

ɩɪɟɞɫɬɚɜɥɹɥɫɹ ɜɨɡɦɨɠɧɵɦ ɬɚɤ ɤɚɤ ɷɥɟɦɟɧɬɵ «Ʌɨɝɢɤɚ Ɍ» ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥɢ ɜ 

ɧɚɱɚɥɟ 80-ɯ ɝɨɞɨɜ ɢ ɛɵɥɢ ɫɧɹɬɵ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ. 



 

 

ȼ ɫɜɹɡɢ ɫ ɱɟɦ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɬɚɧɤɚ ɢ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɫɨɜɪɟɦɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ ɤɨɧɬɪɨɥɥɟɪɨɜ. 

ɋɬɚɧɨɤ ɢɦɟɟɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɥɢɬɵɟ ɛɚɡɨɜɵɟ ɭɡɥɵ, ɬɚɤɢɟ ɤɚɤ ɫɬɚɧɢɧɚ ɢ 

ɫɬɨɣɤɚ, ɤɨɬɨɪɵɟ ɡɚ ɜɟɫɶ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɢɦɟɸɬ ɞɟɮɨɪɦɚɰɢɢ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. ɉɨɷɬɨɦɭ ɦɨɞɟɪɧɢɡɚɰɢɹ ɢɦɟɸɳɟɝɨɫɹ ɫɬɚɧɤɚ 

ɰɟɥɟɫɨɨɛɪɚɡɧɟɣ, ɱɟɦ ɩɨɤɭɩɤɚ ɧɨɜɨɝɨ. 

 

2.1.1 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

2.1.1.1 ȼɵɛɨɪ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɞɜɢɝɚɬɟɥɹ Ɇ13, ɚ ɢɦɟɧɧɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ 

ɫɤɨɪɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɫɧɢɠɟɧɢɹ ɩɭɫɤɨɜɵɯ ɬɨɤɨɜ, ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɜɟɪɫɢɜɧɨɝɨ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɧɟɨɛɯɨɞɢɦ ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ – ɢɧɜɟɪɬɨɪ ɫ ɒɂɆ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. 

ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɚɪɚɦɟɬɪɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɨɪ ɬɨɝɨ ɢɥɢ 

ɢɧɨɝɨ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɞɥɹ ɪɟɲɟɧɢɹ ɧɭɠɧɵɯ ɡɚɞɚɱ. 

ɋɸɞɚ ɨɬɧɨɫɹɬɫɹ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ ɦɨɳɧɨɫɬɧɨɣ ɪɹɞ, ɜɯɨɞɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ, ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɨɜ 

ɭɩɪɚɜɥɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɭɩɪɚɜɥɟɧɢɟ. 

ɂɡ ɪɹɞɚ ɱɚɫɬɨɬɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɧɚɦɢ ɛɵɥ ɜɵɛɪɚɧ ɱɚɫɬɨɬɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɚɪɤɢ Telemecanique Altivar 31 0,75kW/1HP 380/500B ɫɨ 

ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɞɨ 0,75 

ɤȼɬ,    ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ – 1,8 ɤ ȼɬ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɥɢɧɟɣɧɵɣ ɬɨɤ – 1 ɤȺ, 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɯɨɞɧɨɣ ɬɨɤ ɜ ɬɟɱɟɧɢɢ 60 ɫɟɤ – 7,2 Ⱥ. Ⱦɚɧɧɵɣ ɱɚɫɬɨɬɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɤɪɨɦɟ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɢ 

ɮɢɧɚɧɫɨɜɵɦ ɩɨɤɚɡɚɬɟɥɹɦ.  



 

 

 
Ɋɢɫɭɧɨɤ 20-ȼɧɟɲɧɢɣ ɜɢɞ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

 
Ɋɢɫɭɧɨɤ 21-ȼɧɟɲɧɢɣ ɜɢɞ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 



 

 

 Ɋɢɫɭɧɨɤ 22-ɉɨɞɤɥɸɱɟɧɢɟ ɞɜɢɝɚɬɟɥɹ ɤ ɱɚɫɬɨɬɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ 

 

2.1.1.2 ȼɵɛɨɪ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ 

ɋ ɩɨɦɨɳɶɸ ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɯ ɞɚɬɱɢɤɨɜ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɫɬɚɧɢɧɟ ɫɬɚɧɤɚ, ɨɬɫɥɟɠɢɜɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ 

ɧɚ ɲɥɢɮɨɜɚɥɶɧɨɦ ɫɬɚɧɤɟ. 

ɍɫɬɪɨɣɫɬɜɨ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɟ, ɧɨ ɧɚɞɟɠɧɨɟ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ (ɞɨ ɞɨɥɟɣ ɦɤɦ) ɢɡɦɟɪɟɧɢɣ. ȿɟ ɨɫɧɨɜɧɵɟ 



 

 

ɷɥɟɦɟɧɬɵ: ɩɪɨɡɪɚɱɧɚɹ ɥɢɧɟɣɤɚ ɫ ɧɚɧɟɫɟɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɣ ɲɬɪɢɯɨɜɤɨɣ 

ɢ ɨɩɬɢɱɟɫɤɚɹ ɫɱɢɬɵɜɚɸɳɚɹ ɝɨɥɨɜɤɚ, ɩɟɪɟɦɟɳɚɸɳɚɹɫɹ ɜɞɨɥɶ ɥɢɧɟɣɤɢ. 

ɋɱɢɬɵɜɚɬɟɥɶ ɩɪɢ ɫɜɨɟɦ ɞɜɢɠɟɧɢɢ ɪɟɚɝɢɪɭɟɬ ɧɚ ɱɟɪɟɞɭ ɪɢɫɨɤ ɢ ɩɪɨɦɟɠɭɬɤɨɜ, 

ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ ɩɨ ɤɚɛɟɥɸ ɩɟɪɟɞɚɟɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɰɢɮɪɨɜɨɣ ɢɧɞɢɤɚɰɢɢ. 

Ʌɢɧɟɣɤɚ ɢɦɟɟɬ ɨɬ ɨɞɧɨɣ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɪɟɮɟɪɟɧɬɧɵɯ ɬɨɱɟɤ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɧɚɱɚɥɚ ɨɬɫɱɟɬɚ ɩɟɪɟɦɟɳɟɧɢɹ (ɧɭɥɹ ɤɨɨɪɞɢɧɚɬ).  

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ 

 Ɋɚɛɨɱɚɹ ɞɥɢɧɚ. 

 Ɍɨɱɧɨɫɬɶ. 

 Ɍɢɩ ɫɢɝɧɚɥɚ. 

 Ⱦɢɫɤɪɟɬɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ. 

 

Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ L35-AV 

 
Ɋɢɫɭɧɨɤ 23-ȼɧɟɲɧɢɣ ɜɢɞ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ L35 ɩɪɟɰɢɡɢɨɧɧɵɣ 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ (ɬɢɩ ɡɚɤɪɵɬɵɣ). ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɫɬɚɧɤɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɟɥɢɱɢɧɟ ɢ ɧɚɩɪɚɜɥɟɧɢɢ ɷɬɢɯ 

ɩɟɪɟɦɟɳɟɧɢɣ. 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ: ɠɟɫɬɤɢɣ ɩɭɫɬɨɬɟɥɵɣ ɩɪɨɮɢɥɶ ɫɨ 

ɫɱɢɬɵɜɚɸɳɟɣ ɝɨɥɨɜɤɨɣ, ɩɟɪɟɦɟɳɚɸɳɟɣɫɹ ɩɨ ɫɬɟɤɥɹɧɧɨɣ ɪɚɫɬɪɨɜɨɣ ɲɤɚɥɟ ɧɚ 

ɩɨɞɲɢɩɧɢɤɚɯ ɤɚɱɟɧɢɹ. Ɉɬ ɩɨɩɚɞɚɧɢɹ ɩɵɥɢ ɢ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɪɟɞɨɯɪɚɧɟɧ ɡɚɳɢɬɧɵɦɢ ɝɭɛɤɚɦɢ. ɉɨɜɵɲɟɧɧɢɟ ɡɚɳɢɬɵ ɨɬ 

ɩɵɥɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɞɚɱɟɣ ɮɢɥɶɬɪɨɜɚɧɧɨɝɨ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ 



 

 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɨɩɬɨɷɥɟɤɬɪɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɫɱɢɬɵɜɚɸɳɟɣ ɝɨɥɨɜɤɢ - ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɢɥɢ ɫɢɧɭɫɨɢɞɚɥɶɧɵɟ (RS 422).  

Ɉɫɨɛɟɧɧɨɫɬɢ L35: ɧɚɥɢɱɢɟ ɤɨɪɩɭɫɚ ɫ ɡɚɤɪɟɩɥɟɧɧɨɣ ɪɚɫɬɪɨɜɨɣ 

ɥɢɧɟɣɤɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɨɜɵɲɟɧɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɢɛɪɚɰɢɹɦ, ɢ ɞɜɭɯ 

ɩɚɪ ɡɚɳɢɬɧɵɯ ɝɭɛɨɤ, ɭɜɟɥɢɱɢɜɚɸɳɢɯ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ. ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ 

ɧɭɥɟɜɨɣ ɦɟɬɤɢ ɦɚɝɧɢɬɧɵɦ ɫɟɥɟɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ 

ɩɪɨɞɨɥɶɧɨɦ ɩɚɡɭ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 

ɂɡ ɪɹɞɚ ɥɢɧɟɟɤ ɧɚɦɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɨɩɬɢɱɟɫɤɚɹ ɥɢɧɟɣɤɚ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ 

ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɦɟɧɟɟ 10 ɦɤɦ/ɦ ɧɟ 

ɩɪɢɦɟɧɹɸɬ ɦɚɝɧɢɬɧɵɟ ɥɢɧɟɣɤɢ. ɂɡ ɪɹɞɚ ɨɩɬɢɱɟɫɤɢɯ ɥɢɧɟɟɤ ɛɵɥɚ ɜɵɛɪɚɧɚ 

ɥɢɧɟɣɤɚ ɦɚɪɤɢ L35-AV ɬɚɤ ɤɚɤ ɨɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɬɨɱɧɨɫɬɢ ɢ 

ɪɚɛɨɱɟɣ ɞɥɢɧɵ, ɚ ɬɚɤɠɟ ɩɵɥɟ-ɜɥɚɝɨɡɚɳɢɳɟɧɧɨɫɬɢ. 

 

2.1.1.3 ȼɵɛɨɪ ɤɨɧɬɪɨɥɥɟɪɚ 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɤɨɧɬɪɨɥɥɟɪɚ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ 

ɫɬɚɧɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɑɉɍ ɢ ɉɅɄ ɡɚɦɟɧɹɸɬ ɪɟɥɟɣɧɨ-ɤɨɧɬɚɤɬɧɭɸ 

ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɫɨɛɪɚɧɧɵɯ ɧɚ ɞɢɫɤɪɟɬɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ: ɪɟɥɟ, ɬɚɣɦɟɪɚɯ, 

ɫɱɟɬɱɢɤɚɯ, ɷɥɟɦɟɧɬɚɯ ɠɟɫɬɤɨɣ ɥɨɝɢɤɢ.  

Ⱦɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɬɚɧɤɚ ɁɅ722ȼ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɑɉɍ ɛɵɥɨ ɧɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɫɜɹɡɢ  ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɑɉɍ ɫɟɪɢɣɧɵɯ ɢ ɦɟɥɤɨɫɟɪɢɣɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜ. Ɍɚɤ ɤɚɤ ɞɚɧɧɵɣ ɫɬɚɧɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɲɬɭɱɧɨɦ ɢ 

ɦɟɥɤɨɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɪɟɚɥɢɡɨɜɚɬɶ 

ɧɚ ɛɚɡɟ ɤɨɧɬɪɨɥɟɪɚ ɢɥɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

ɩɨɞɤɥɸɱɟɧɢɹ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɡɚɬɪɚɬɢɬ ɛɨɥɶɲɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɞɨɪɨɠɢɬ ɫɯɟɦɭ. Ɉɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɞɚɧɧɨɣ ɫɯɟɦɵ ɛɭɞɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɥɨɠɧɟɟ, ɱɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɨɬɨɜɨɝɨ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ 



 

 

ɤɨɧɬɪɨɥɟɪɚ. ɇɚɥɢɱɢɟ ɫɴёɦɧɨɣ ɤɨɧɬɚɤɬɧɨɣ ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɢ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɭɞɨɛɧɵɣ ɢ ɛɵɫɬɪɵɣ ɞɟɦɨɧɬɚɠ ɩɪɢɛɨɪɚ ɞɥɹ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɪɟɦɨɧɬɚ.  

Ɍɚɤɠɟ ɉɅɄ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɱɬɨ ɧɟ 

ɦɚɥɨɜɚɠɧɨ ɩɪɢ ɡɚɞɚɧɢɢ ɧɨɜɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɤɚ, ɪɚɫɲɢɪɹɹ ɛɨɥɶɲɢɣ 

ɞɢɚɩɚɡɨɧ ɨɛɪɚɛɨɬɤɢ ɢɡɞɟɥɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɞɚɬɱɢɤɨɜ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɥɨ ɬɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ. ȼɟɞɟɧɢɟ 

ɜɧɭɬɪɟɧɧɟɝɨ ɠɭɪɧɚɥɚ ɨɲɢɛɨɤ ɪɚɛɨɬɵ ɫɬɚɧɤɚ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɨɝɨ 

ɤɨɧɬɪɨɥɟɪɚ ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɢ 

ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ  ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɤɚ.   

Ⱦɥɹ ɜɵɛɨɪɚ ɤɨɧɬɪɨɥɥɟɪɚ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ 

ɫɢɝɧɚɥɨɜ.  



 

 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɚɛɥɢɰɚ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 
 

ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ Ɉɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ Ɉɛɨɡɧɚɱɟɧɢɟ 

ȼɯɨɞ 
ɤɨɧɬɪɨɥɟɪɚ 

Ʉɥɟɦɦɚ 
ɤɨɧɬɪɨɥ 

Ʉɥɟɦɧɢɤ Х1 

Эɧɤɨɞɟɪ Эɧɤɨɞɟɪ A DI1 7 81 

    B DI2 8 82 

Дɚɬɱɢɤ ɯɨɞɚ ɫɬɨɥɚ  Иɧɞ.ɞɚɬɱɢɤ SQ7 DI3 9 83 

Дɚɬɱɢɤ ɯɨɞɚ ɫɬɨɣɤɢ Иɧɞ.ɞɚɬɱɢɤ SQ8 DI4 10 84 

Ɋɚɡɪɟɲɟɧɢɟ ɩɪɚɜɤɢ ɤɪɭɝɚ Дɚɬɱɢɤ ɤɨɧɬɚɤɬɧɵɣ SQ3 DI5 11 85 

Ɋɚɡɪɟɲɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ Дɚɬɱɢɤ ɤɨɧɬɚɤɬɧɵɣ SQ10 DI6 12 86 

ȼɤɥɸɱɟɧɢɟ ɮɢɥɶɬɪɚ ɬɪɚɧɫɩɨɪɬɟɪɚ Дɚɬɱɢɤ ɤɨɧɬɚɤɬɧɵɣ SQ11 DI7 13 87 

Дɚɬɱɢɤ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɪɟɥɟ ɬɨɤɚ ɄȺ1 DI8 14   

Дɚɬɱɢɤ ɞɚɜɥɟɧɢɹ Ʉɨɧɬɚɤɬ SP1 DI9 15 89 

ɋɤɨɪɨɫɬɶ ɫɬɨɥɚ  ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA4:1 DI10 16 90 

    SA4:2 DI11 17 91 

ȼɵɛɨɪ ɩɨɞɚɱɢ (ɨɬ ɫɬɨɥɚ ɢɥɢ ɫɬɨɣɤɢ) ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA6:1 DI12 18 92 

ɢ ɪɟɠɢɦɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ   SA6:2 DI13 19 93 

    SA6:3 DI14 20 94 

Дɚɬɱɢɤ ɨɝɪɚɧɢɱɟɧɢɹ ɫɬɨɣɤɢ ɩɪɚɜɨ Дɚɬɱɢɤ ɤɨɧɬɚɤɬɧɵɣ SQ5 DI15 21 95 

Дɚɬɱɢɤ ɨɝɪɚɧɢɱɟɧɢɹ ɫɬɨɣɤɢ ɜɥɟɜɨ Дɚɬɱɢɤ ɤɨɧɬɚɤɬɧɵɣ SQ6 DI16 22 96 

      DI17 23   

      DI18 24   

            

ȼɤɥɸɱɟɧɢɟ ɨɯɥɚɠɞɟɧɢɹ ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA12 DI1 5 97 

ȼɤɥɸɱɢɬɶ ɲɥɢɮ ɤɪɭɝ Ʉɧɨɩɤɚ SB2 DI2 6 98 

ȼɵɤɥɸɱɢɬɶ ɲɥɢɮ ɤɪɭɝ Ʉɧɨɩɤɚ SB3 DI3 7 99 

ȼɤɥɸɱɢɬɶ ɝɢɞɪɨɩɪɢɜɨɞ Ʉɧɨɩɤɚ SB4 DI4 8 100 

ȼɵɤɥɸɱɢɬɶ ɫɬɨɣɤɭ Ʉɧɨɩɤɚ SB5 DI5 10 101 

ȼɤɥɸɱɟɧɢɟ ɫɬɨɥɚ ɜɩɪɚɜɨ Ʉɧɨɩɤɚ SB6 DI6 11 102 

ȼɤɥɸɱɟɧɢɟ ɫɬɨɥɚ ɜɥɟɜɨ Ʉɧɨɩɤɚ SB7 DI7 12 103 

ȼɵɤɥɸɱɟɧɢɟ ɫɬɨɥɚ Ʉɧɨɩɤɚ SB8 DI8 13 104 

Ȼɚɛɤɚ ɭɫɤɨɪɟɧɧɨ ɜɜɟɪɯ Ʉɧɨɩɤɚ SB9 DI9 15 105 



 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
 

Ȼɚɛɤɚ ɭɫɤɨɪɟɧɧɨ ɜɧɢɡ Ʉɧɨɩɤɚ SB10 DI10 16 106 

ɇɚɦɚɝɧɢɱɢɜɚɧɢɟ ɩɥɢɬɵ Ʉɧɨɩɤɚ SB11 DI11 17 107 

Ɋɚɡɦɚɝɧɢɱɢɜɚɧɢɟ ɩɥɢɬɵ Ʉɧɨɩɤɚ SB12 DI12 18 108 

ȼɤɥɸɱɟɧɢɟ ɫɬɨɣɤɢ ɜɩɟɪɟɞ Ʉɧɨɩɤɚ SB13 DI13 20 109 

ȼɤɥɸɱɟɧɢɟ ɫɬɨɣɤɢ ɧɚɡɚɞ Ʉɧɨɩɤɚ SB14 DI14 21 110 

Ɍɨɥɱɤɨɜɚɹ ɜɟɪɬɢɤɚɥɶɧɨɹ ɩɨɞɚɱɚ Ʉɧɨɩɤɚ SB15 DI15 22 111 

ɉɨɥɡɭɱɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɚɱɚ Ʉɧɨɩɤɚ SB16 DI16 23 112 

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM1.1 DI17 29   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM2.1 DI18 30   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM3.1 DI19 31   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM4.1 DI20 32   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM5:1.1 DI21 34   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM5:2.1 DI22 35   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM6.1 DI23 36   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM7.1 DI24 37   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM8.1 DI25 39   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM10.1 DI26 40   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM11.1 DI27 41   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM12:1.1 DI28 42   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM12:2. DI29 44   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM13.1 DI30 45   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM14:1.1 DI31 46   

Сɨɫɬɨяɧɢе ɩɭɫɤаɬеɥя Ʉɨɧɬɚɤɬ KM14:2.1 DI32 47   

            

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK1.1 DI1 3   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK2.1 DI2 4   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK3.1 DI3 5   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK4.1 DI4 6   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK5.1 DI5 8   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK6.1 DI6 9   
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Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK7.1 DI7 10   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK8.1 DI8 11   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK10.1 DI9 15   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK11.1 DI10 16   

Кɨɧɬаɤɬ ɬеɩɥɨɜɨɝɨ  ɪеɥе  (NO) Ʉɨɧɬɚɤɬ KK12.1 DI11 17   

ɋɢɝɧɚɥ ɝɨɬɨɜɧɨɫɬɢ ɱɚɫɬɨɬɧɨɝɨ ɩɪɢɜɨɞɚ Ʉɨɧɬɚɤɬ F DI12 18   

ɉɨɜɬɨɪɢɬɟɥɶ ɤɧɨɩɤɢ Ɉɛɳɢɣ ɋɬɨɩ Ʉɨɧɬɚɤɬ KM15.1 DI13 20   

ȼɵɛɨɪ ɪɟɠɢɦɚ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA11:1 DI14 21 113 

    SA11:2 DI15 22 114 

    SA11:3 DI16 23 115 

ɮɢɡɢчеɫɤɢе ɨɝɪаɧɢчɢɬеɥɢ           

Ɉɝɪɚɧɢɱɟɧɢɟ ɛɚɛɤɢ ɜɜɟɪɯ Дɚɬɱɢɤ ɤɨɧɬɚɤɬɧɵɣ SQ1     55-59 

Ɉɝɪɚɧɢɱɟɧɢɟ ɛɚɛɤɢ ɜɧɢɡ Дɚɬɱɢɤ ɤɨɧɬɚɤɬɧɵɣ SQ2     56-60 

Ɍɭɦɛɥɟɪ ȼɤɥɸɱɢɬɶ  ɉɅɄ  (220 V) ɉɟɪɟɤɥɸɱɚɬɟɥɶ       68,69 

Ɉɛɳɢɣ ɫɬɨɩ Ʉɧɨɩɤɚ SB1     61,62 

На ɩаɧеɥе ɨɩеɪаɬɨɪа           

Ɋɚɛɨɬɚ ɫ ɩɥɢɬɨɣ ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA3       

 

Ɍɚɛɥɢɰɚ 2.2 – Ɍɚɛɥɢɰɚ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 

ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɉɭɫɤɚɬɟɥɶ Дɜɢɝɚɬɟɥɶ 
Ʉɨɥ-

ɜɨ  Ɍɢɩ   ȼɵɯɨɞ 
ɤɨɧɬɪɨɥ. 

Ʉɥɟɦɦɚ 
ɤɨɧɬɪɨɥ. 

 

ɦɨɞɭɥɶ 

 1ɮ   Шɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ  VS14:1   1 Ʉ DO1 33 

ɉ
Ʌ

Ʉ1
10

-3
0Ʉ

  2ɮ VS14:2 M14 1 Ʉ DO2 35 

 3ɮ VS14:3   1 Ʉ DO3 37 

 4ɮ VS14:4   1 Ʉ DO4 38 

Ʉɥɚɩɚɧ ɞɜɢɠɟɧɢɟ ɫɬɨɥɚ ɜ                                        ɥɟɜɨ VS1 YA8 1 Ʉ DO5 40 

Ʉɥɚɩɚɧ ɞɜɢɠɟɧɢɟ ɫɬɨɥɚ ɜ                                       ɩɪɚɜɨ VS2 YA9 1 Ʉ DO6 41 

Ɇɭɮɬɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ VS3 YC4 1 Ʉ DO7 42 

Ʉɥɚɩɚɧ VS4 YA3 1 Ʉ DO8 43 



 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 

 ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɉɭɫɤɚɬɟɥɶ Дɜɢɝɚɬɟɥɶ 
Ʉɨɥ-

ɜɨ  Ɍɢɩ   ȼɵɯɨɞ 
ɤɨɧɬɪɨɥ. 

Ʉɥɟɦɦɚ 
ɤɨɧɬɪɨɥ. ɦɨɞɭɥɶ 

ɉɨɩɟɪɟɱɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ                                    ɜɩɟɪɟɞ VS13:1 M13 1 Ʉ DO9 

 
45 

                                                                                 ɧɚɡɚɞ VS13:2   1 Ʉ DO10 46 

Дɜɢɝɚɬɟɥɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɫɬɨɥɚ      
"ɛɨɥɶɲɟ" KL1 M9 

1 Ʉ DO11 47 

                                                                           "ɦɟɧɶɲɟ" KL2   1 Ʉ DO12 48 

ɉɪɢɜɨɞ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɄɆ1 Ɇ1 1 Ɋ DO1 4 

Ɇ
ɍ1

10
-8

Ɋ 

ɇɚɫɨɫ ɝɢɞɪɨɩɪɢɜɨɞɚ ɄɆ2 Ɇ2 1 Ɋ DO2 6 

ȼɨɡɞɭɲɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɄɆ3 M3 1 Ɋ DO3 9 

ɋɦɚɡɤɚ ɧɚɩɪɚɜɥɹɸɳɢɯ ɄɆ4 M4 1 Ɋ DO4 11 

Ɉɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ ɄɆ10 M10 
1 Ɋ DO5 16 

ȼɨɡɞɭɲɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɄɆ11 M11 

ɉɨɩɟɪɟɱɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ  ɄɆ13 M13 1 Ɋ DO6 19 

ɉɪɚɜɤɚ                                                ɤɪɭɝɚ ɩɨ ɱɚɫɨɜɨɣ ɄɆ5.1,    1 Ɋ DO7 21 

                                                               ɩɪɨɬɢɜ  ɱɚɫɨɜɨɣ KM5.2 M5 1 Ɋ DO8 24 

ɇɚɫɨɫ ɨɯɥɚɠɞɟɧɢɹ KM6 M6 

1 Ɋ DO1 4 

Ɇ
ɍ1

10
-8

Ɋ 

ɉɪɢɜɨɞ ɫɟɩɚɪɚɬɨɪɚ KM7 M7 

ɉɪɢɜɨɞ ɬɪɚɧɫɩɨɪɬɟɪɚ KM8 M8 

ɍɫɤɨɪɟɧɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɛɚɛɤɢ                   ɜɩɟɪɟɞ ɄɆ12:1 M12 1 Ɋ DO2 6 

                                                                          ɧɚɡɚɞ ɄɆ12:2   1 Ɋ DO3 9 

Эɥɟɤɬɪɨɦɚɝɧɢɬ ɩɥɢɬɵ                               ɧɚɦɚɝɧɢɬɢɬɶ KM14:1 YH1 1 Ɋ DO4 11 

                                                                 ɪɚɡɦɚɝɧɢɬɢɬɶ KM14:2   1 Ɋ DO5 16 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ  KM15 T4 1 Ɋ DO6 19 

        Ɋ DO7 21 

        Ɋ DO8 24 



 

 

ɉɨ ɡɚɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɬɚɧɤɚ 

ɩɨɞɨɛɪɚɥɢ ɤɨɧɬɪɨɥɟɪɵ ɢ ɦɨɞɭɥɢ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ. 

ȼɵɛɨɪ ɩɚɥ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɦɩɚɧɢɢ Ɉȼȿɇ. Ɍɚɤ ɤɚɤ ɨɧ ɭɞɨɜɥɟɬɜɨɪɹɥ 

ɩɨ ɡɚɞɚɧɧɵɦ ɧɚɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢ ɰɟɧɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ 

ɉɅɄ. Ɂɚ ɨɫɧɨɜɭ ɜɡɹɬ ɨɛɧɨɜɥɟɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ Ɉȼȿɇ ɉɅɄ110-220.30.Ʉ. 

Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɜɵɛɨɪɚ ɤɨɧɬɪɨɥɟɪɚ ɩɨɫɥɭɠɢɥɢ ɧɚɥɢɱɢɟ 

ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɜɯɨɞɨɜ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɛɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɨɜ ɫ 

ɞɚɬɱɢɤɚ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɚ 

ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɜɵɯɨɞɨɜ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɲɚɝɨɜɨɝɨ 

ɞɜɢɝɚɬɟɥɹ, ɤɥɚɩɚɧɨɜ ɢ ɱɚɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɤɨɧɬɪɨɥɟɪɚ ɉɅɄ110-220.30.Ʉ: 

 ɇɨɜɵɣ ɷɪɝɨɧɨɦɢɱɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫ ɦɨɳɧɵɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ 

ɪɟɫɭɪɫɚɦɢ. 

 Ɉɩɪɚɲɢɜɚɟɬ ɫɱɟɬɱɢɤɢ ɢ ɷɧɤɨɞɟɪɵ ɫ ɱɚɫɬɨɬɨɣ ɞɨ 100 ɄȽɰ ɢ 

ɭɩɪɚɜɥɹɟɬ ɜ ɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ ɫɟɪɜɨɩɪɢɜɨɞɚɦɢ ɢ ɲɚɝɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ. 

 ȼɟɞɟɧɢɟ ɚɪɯɢɜɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɪɚɛɨɬɚ ɩɨ ɡɚɪɚɧɟɟ 

ɨɝɨɜɨɪɟɧɧɵɦ ɫɰɟɧɚɪɢɹɦ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɤɨɧɬɪɨɥɥɟɪɭ USB Flash ɤɚɪɬ. 

 ɉɪɨɫɬɨɟ ɢ ɭɞɨɛɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜ ɫɢɫɬɟɦɟ CODESYS v.2 ɢ 

CODESYS v.3* ɱɟɪɟɡ ɩɨɪɬɵ USB Device ɢ Ethernet. 

 ȼɤɥɸɱɟɧɢɟ ɜ ɫɟɬɢ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ethernet ɢɥɢ 

GSM-ɫɟɬɟɣ (GPRS). 

 4 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɨɪɬɚ (RS-232, RS-485) ɞɥɹ: 

 – ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɯɨɞɨɜ-ɜɵɯɨɞɨɜ; 

 – ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ; 

 – ɩɨɞɤɥɸɱɟɧɢɹ ɩɚɧɟɥɟɣ ɨɩɟɪɚɬɨɪɨɜ, GSM-ɦɨɞɟɦɨɜ, ɫɱɢɬɵɜɚɬɟɥɟɣ 

ɲɬɪɢɯ-ɤɨɞɨɜ ɢ ɬ.ɞ. 

 ɇɟɜɵɫɨɤɚɹ ɰɟɧɚ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɩɨɞɨɛɧɨɝɨ ɭɪɨɜɧɹ. 

 ɒɢɪɨɤɢɣ ɜɵɛɨɪ ɦɨɞɢɮɢɤɚɰɢɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ (ɩɢɬɚɧɢɟ 

220 ȼ). 



 

 

 

Ɋɢɫɭɧɨɤ 24-ȼɧɟɲɧɢɣ ɜɢɞ ɉɅɄ 

 

2.1.1.4 ȼɵɛɨɪ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɤɥɸɱɚɟɦɵɯ ɫɢɝɧɚɥɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɯɟɦɨɣ 

ɧɟɨɛɯɨɞɢɦɵ ɧɟ ɬɨɥɶɤɨ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɜɵɯɨɞɵ, ɧɨ ɢ ɪɟɥɟɣɧɵɟ ɜɵɯɨɞɵ 

ɛɵɥɢ  ɩɨɞɨɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ  ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ: Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ 

ɜɜɨɞɚ Ɉȼȿɇ Ɇȼ 110-220.32Ⱦɇ, Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ Ɉȼȿɇ Ɇȼ 110-

24.16Ⱦɇ, Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɵɜɨɞɚ Ɉȼȿɇ Ɇɍ 110-24.8Ɋ. 

 Ⱦɚɧɧɵɟ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɬɚɤ ɤɚɤ ɨɧɢ ɫɨɜɦɟɫɬɢɦɵ ɫ 

ɪɚɧɟɟ ɜɵɛɪɚɧɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ. Ɍɚɤɠɟ ɨɧɢ ɢɦɟɸɬ ɪɟɥɟɣɧɵɟ ɜɵɯɨɞɵ, ɫ 

ɤɨɬɨɪɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

ɂɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɜɵɛɨɪɚ ɞɚɧɧɵɯ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ ɫɬɚɥɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɫɨɨɛɪɚɠɟɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ. 



 

 

 
Ɋɢɫɭɧɨɤ 25 ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ Ɇȼ110-220.32Ⱦɇ 

 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɞɭɥɹ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ Ɉȼȿɇ Ɇȼ110 32Ⱦɇ: 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: ~220ȼ 

32 ɤɚɧɚɥɨɜ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ. 

ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ: ɬɪɚɧɡɢɫɬɨɪɧɵɟ ɤɥɸɱɢ n-p-n p-n-p ɬɢɩɚ, ɫɢɝɧɚɥɵ 

=24ȼ 

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ: ɞɨ 1000Ƚɰ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ (ɦɢɧɢɦɚɥɶɧɚɹ) 

0.5ɦɫ 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɫɱɟɬɱɢɤ ɢɦɩɭɥɶɫɨɜ. 

ɉɚɪɚɦɟɬɪɵ ɜɯɨɞɨɜ: 

Ƚɚɥɶɜɚɧɢɱɟɫɤɚɹ ɪɚɡɜɹɡɤɚ: ɝɪɭɩɩɨɜɚɹ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ: 1.5ɤȼ 

ɇɚɩɪɹɠɟɧɢɟ: 24+/-3ȼ 

Ɍɢɩ Ⱦɚɬɱɢɤɨɜ: ɞɚɬɱɢɤɢ, ɢɦɟɸɳɢɟ ɧɚ ɜɵɯɨɞɟ p-n-p ɢ n-p-n ɬɪɚɧɡɢɫɬɨɪ, 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɪɟɥɟ, ɤɨɧɬɚɤɬɵ ɤɧɨɩɨɤ, ɝɟɪɤɨɧɨɜ, 

ɜɵɤɥɸɱɚɬɟɥɟɣ...) 



 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɫɢɝɧɚɥɚ: 1000Ƚɰ 

Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ: 0.5ɦɫ (ɫɤɜɚɠɧɨɫɬɶ 2 ɞɥɹ 1000Ƚɰ) 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɬɨɤ: 8,5ɦȺ (ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɢɬɚɧɢɹ 

ɞɢɫɤɪɟɬɟɧɨɝɨ ɜɯɨɞɚ 27ȼ) 

Ɇɢɧɢɦɚɥɶɧɵɣ ɬɨɤ "ɥɨɝɢɱɟɫɤɨɣ ɟɞɢɧɢɰɵ": 4,5ɦȺ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ "ɥɨɝɢɱɟɫɤɨɝɨ ɧɭɥɹ": 1,5ɦȺ 

 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɞɭɥɹ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ Ɉȼȿɇ Ɇȼ110 16Ⱦɇ: 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: =24ȼ  

16 ɤɚɧɚɥɨɜ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ, ɝɪɭɩɩɨɜɚɹ ɢɡɨɥɹɰɢɹ - ɦɨɞɢɮɢɤɚɰɢɹ Ⱦɇ, 

ɛɟɡ ɢɡɨɥɹɰɢɢ - Ⱦ. 

ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ: ɬɪɚɧɡɢɫɬɨɪɧɵɟ ɤɥɸɱɢ n-p-n p-n-p ɬɢɩɚ, ɫɢɝɧɚɥɵ 

=24ȼ 

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ: ɞɨ 1000Ƚɰ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ (ɦɢɧɢɦɚɥɶɧɚɹ) 

0.5ɦɫ 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɫɱɟɬɱɢɤ ɢɦɩɭɥɶɫɨɜ. 

ɉɚɪɚɦɟɬɪɵ ɜɯɨɞɨɜ: 

Ƚɚɥɶɜɚɧɢɱɟɫɤɚɹ ɪɚɡɜɹɡɤɚ: ɝɪɭɩɩɨɜɚɹ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ: 1.5ɤȼ 

ɇɚɩɪɹɠɟɧɢɟ: 24+/-3ȼ 

Ɍɢɩ Ⱦɚɬɱɢɤɨɜ: ɞɚɬɱɢɤɢ, ɢɦɟɸɳɢɟ ɧɚ ɜɵɯɨɞɟ p-n-p ɬɪɚɧɡɢɫɬɨɪ, n-p-n 

ɬɪɚɧɡɢɫɬɨɪ, ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɪɟɥɟ, ɤɨɧɬɚɤɬɵ ɤɧɨɩɨɤ, ɝɟɪɤɨɧɨɜ 

ɜɵɤɥɸɱɚɬɟɥɟɣ...) 

Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ: 0.5ɦɫ (ɫɤɜɚɠɧɨɫɬɶ 2 ɞɥɹ 1000Ƚɰ) 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɫɢɝɧɚɥɚ: 1000Ƚɰ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɬɨɤ: 8,5ɦȺ (ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɢɬɚɧɢɹ 

ɞɢɫɤɪɟɬɟɧɨɝɨ ɜɯɨɞɚ 27ȼ) 

Ɇɢɧɢɦɚɥɶɧɵɣ ɬɨɤ "ɥɨɝɢɱɟɫɤɨɣ ɟɞɢɧɢɰɵ": 4,5ɦȺ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ "ɥɨɝɢɱɟɫɤɨɝɨ ɧɭɥɹ": 1,5ɦȺ 

 



 

 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɞɭɥɹ ɰɢɮɪɨɜɨɝɨ ɜɵɜɨɞɚ Ɉȼȿɇ Ɇɍ110 8Ɋ: 

ɉɢɬɚɧɢɟ: =24 ȼ 

8 ɤɚɧɚɥɨɜ ɰɢɮɪɨɜɨɝɨ ɜɵɜɨɞɚ 

Ɍɢɩɵ ɜɵɯɨɞɨɜ: Ɋ - ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɪɟɥɟ 4Ⱥ =24ȼ ɢɥɢ ~250ȼ 

ȼɵɞɚɱɚ ɒɂɆ-ɫɢɝɧɚɥɚ 

 

2.1.1.5 ȼɵɛɨɪ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 

Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫɬɚɧɤɚ, ɨɬɨɛɪɚɠɟɧɢɹ 

ɩɨɤɚɡɚɧɢɣ ɩɟɪɟɦɟɳɟɧɢɹ ɭɡɥɨɜ, ɡɚɞɚɧɢɹ ɫɤɨɪɨɫɬɢ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, 

ɡɚɞɚɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɚɝɧɨɫɬɢɤɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɚ ɫɟɧɫɨɪɧɚɹ ɩɚɧɟɥɶ. 

ɇɚɥɢɱɢɟ ɢɧɬɟɪɮɟɣɫɚ ɩɨɞɤɥɸɱɟɧɢɟ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ ɩɨɡɜɨɥɢɥɨ 

ɫɞɭɛɥɢɪɨɜɚɬɶ ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɚ ɧɚ ɩɚɧɟɥɢ. Ɂɚɞɚɜɚɬɶ ɫ ɩɚɧɟɥɢ 

ɪɟɠɢɦɵ ɨɛɪɚɛɨɬɤɢ ɢɡɞɟɥɢɹ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɲɚɝɚ ɩɟɪɟɦɟɳɟɧɢɹ ɪɚɛɨɱɢɯ 

ɦɟɯɚɧɢɡɦɨɜ. Ɉɬɨɛɪɚɠɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɨ ɪɚɛɨɬɟ ɭɡɥɨɜ ɫɬɚɧɤɚ ɢ 

ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɲɢɛɤɚɯ, ɨ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɨɧɤɪɟɬɧɨɝɨ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɷɤɪɚɧɟ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɥɨ ɪɚɛɨɱɢɣ 

ɩɪɨɰɟɫɫ ɢ ɪɟɦɨɧɬ. ɉɪɨɝɪɚɦɦɧɨ ɪɟɚɥɢɡɨɜɚɧ ɪɟɠɢɦ ɧɚɫɬɪɨɣɤɢ, ɝɞɟ ɧɚ 

ɫɟɧɫɨɪɧɨɦ ɷɤɪɚɧɟ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɢɥɢ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɨɬɞɟɥɶɧɨ. ɗɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɢɥɨ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɬɚɧɤɚ, ɬɚɤ ɤɚɤ ɧɚ 

ɡɚɜɨɞɫɤɨɣ ɫɯɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɫɟɝɨ ɭɡɥɚ ɫɨ ɜɫɟɦɢ 

ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɪɟɥɟ, ɩɭɫɤɚɬɟɥɹɦɢ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ ɢ 

ɬ.ɞ., ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɟɬ ɩɪɨɰɟɫɫ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɥɢɱɢɟ ɩɚɧɟɥɢ ɩɨɡɜɨɥɹɟɬ, 

ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɫɬɪɨɣɤɭ ɧɟɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɢɫɩɨɥɶɡɭɹ ɉɄ. 

Ɉȼȿɇ ɋɉɄ107 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɤɥɚɫɫɚ ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɫɜɨɛɨɞɧɨ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ. 



 

 

ɉɚɪɚɦɟɬɪɵ: 

ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ ɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ ɜ 

ɨɞɧɨɦ ɤɨɪɩɭɫɟ 

Ƚɪɚɮɢɱɟɫɤɢɣ ɷɤɪɚɧ ɫ ɞɢɚɝɨɧɚɥɶɸ 7 ɞɸɣɦɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ ɰɜɟɬɨɜ 65535 

ɋɟɧɫɨɪɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɤɪɚɧɨɦ 

Ⱦɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɧɬɟɪɮɟɣɫɚ RS-232/RS-485 

ȼɫɬɪɨɟɧɧɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Linux 

ɉɨɞɞɟɪɠɤɚ ɩɪɨɬɨɤɨɥɨɜ Modbus/OWEN  

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ  

Ɉɛɴɟɞɢɧɟɧɢɟ ɮɭɧɤɰɢɣ  ɉɅɄ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 

ɩɨɡɜɨɥɹɸɬ ɫɷɤɨɧɨɦɢɬɶ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɬɨɢɦɨɫɬɶ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɰɟɥɨɦ. 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦ ɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɟɞɢɧɨɣ ɫɪɟɞɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɪɚɡɪɚɛɨɬɤɢ ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɩɟɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɵ, ɬɟɦ ɫɚɦɵɦ ɷɤɨɧɨɦɢɬ 

ɱɟɥɨɜɟɱɟɫɤɢɟ ɢ ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ ɢɫɩɨɥɧɢɬɟɥɹ. 

ɋɟɧɫɨɪɧɵɣ ɷɤɪɚɧ ɭɩɪɚɜɥɟɧɢɹ – ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɷɥɟɦɟɧɬɵ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɜ ɭɞɨɛɧɵɯ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɦɟɫɬɚɯ. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɞɩɢɫɢ ɢ ɤɨɦɦɟɧɬɚɪɢɢ ɤ ɷɥɟɦɟɧɬɚɦ 

ɭɩɪɚɜɥɟɧɢɹ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 

ɢɧɬɟɪɮɟɣɫɨɜ RS-232/RS-485 – ɩɨɡɜɨɥɹɸɬ ɧɟ ɨɝɨɜɚɪɢɜɚɬɶ ɢɫɩɨɥɧɟɧɢɟ 

ɩɚɧɟɥɢ ɜ ɦɨɦɟɧɬ ɡɚɤɚɡɚ ɢ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ Ɂɂɉ ɧɚ ɫɤɥɚɞɟ. 

ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɨɛɦɟɧɚ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɢɧɬɟɪɮɟɣɫɚɦ ɧɚ 

ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɩɨɡɜɨɥɹɟɬ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɫ 

ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɜɫɤɪɵɬɢɸ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ – ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɫɬɚɧɞɚɪɬɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɡɞɟɥɢɹ. 



 

 

 
Ɋɢɫɭɧɨɤ 26- ȼɧɟɲɧɢɣ ɜɢɞ Ɉȼȿɇ ɋɉɄ107. 

ɋ ɭɱɟɬɨɦ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ. 
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Ɋɢɫɭɧɨɤ 27-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 1: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫɬɚɧɤɚ ɁɅ722ȼ. 
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Ɋɢɫɭɧɨɤ 28-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 2: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫɬɚɧɤɚ ɁɅ722ȼ. 
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Ɋɢɫɭɧɨɤ 29-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 3: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɛɥɨɤɚ ɩɢɬɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 30-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 4: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɲɚɝɨɜɨɝɨɞɜɢɝɚɬɟɥɹ. 
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Ɋɢɫɭɧɨɤ 31-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 5: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɤɥɚɩɚɧɨɜ ɢ ɦɭɮɬɵ. 
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Ɋɢɫɭɧɨɤ 32-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 6: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɞɪɨɫɫɟɥɶ ɪɟɝɭɥɹɬɨɪɨɜ. 



 

 

D08B

24

D08A

23

D07C

22

D07B

21

D07A

20

D06B

19

D06A

18

D05C

17

D05B

16

D05A

15

D04A

12

D04B

11

D03A

10

D03B

9

D03C

8

D02A

7

D02B

6

D01A

5

D01B

4

D01C

3

A6 Ɇɍ110-24.8Ɋ

ɄɆ2
Ⱥ1

Ⱥ2

ɄɆ3
Ⱥ1

Ⱥ2

ɄɆ4
Ⱥ1

Ⱥ2

ɄɆ10
Ⱥ1

Ⱥ2

ɄɆ11
Ⱥ1

Ⱥ2

ɄɆ13
Ⱥ1

Ⱥ2

ɄɆ5.1.2
Ⱥ1

Ⱥ2

ɄɆ5.2.2
Ⱥ1

Ⱥ2

53

57

54

58

ɉ
ɟɪ

ɟɦ
ɵ

ɱɤ
ɚ 

2

ɉ
ɟɪ

ɟɦ
ɵ

ɱɤ
ɚ 

3

ɄɆ5.2.1
61

62

ɄɆ5.1.1
61

62

6162

ɉɟɪɟɦɵɱɤɚ 1

ɨɬ SF1 (  ̴220V)

 0 (  2̴20V)

ɇɚɫɨɫ 
ɝɢɞɪɨɩɪɢɜɨɞɚ

ȼɨɡɞɭɲɧɵɣ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ

ɋɦɚɡɤɚ 
ɧɚɩɪɚɜɥɹɸɳɢɯ

Ɉɯɥɚɠɞɟɧɢɹ 
ɦɚɫɥɚ

ȼɨɡɞɭɲɧɵɣ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ

ɉɨɩɟɪɟɱɧɨɟ 
ɩɟɪɟɦɟɳɟɧɢɟ 

ɫɬɨɣɤɢ
ɉɪɚɜɤɚ ɤɪɭɝɚɒɥɢɮɨɜɚɥɶɧɵɣ 

ɤɪɭɝ

ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ

ɉɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɉɪɨɬɢɜ ɱɚɫɨɜɨɣ 
ɫɬɪɟɥɤɟ 

96

95

96

95

96

95

96

95

96

95

96

95

96

95

96

95

ɄɆ1
Ⱥ1

Ⱥ2

ɄɄ1 ɄɄ2 ɄɄ3 ɄɄ4 ɄɄ10 ɄɄ11 ɄɄ13 ɄɄ5.1 ɄɄ5.2
96

95

 

Ɋɢɫɭɧɨɤ 33-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 7: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɤɚɬɭɲɟɤ ɩɭɫɤɚɬɟɥɟɣ ɤ ɦɨɞɭɥɸ ɜɵɯɨɞɨɜ Ⱥ6. 
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Ɋɢɫɭɧɨɤ 34-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 8: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɤɚɬɭɲɟɤ ɩɭɫɤɚɬɟɥɟɣ ɤ ɦɨɞɭɥɸ ɜɵɯɨɞɨɜ Ⱥ5. 
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ɨɬ Ȼɉ Ⱥ1  (-24В)

 ɨɬ Ȼɉ Ⱥ1 (+24В)
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Ɋɢɫɭɧɨɤ 35-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 9: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɬɜёɪɞɨɬɟɥɶɧɵɯ ɪɟɥɟ ɤ ɤɨɧɬɪɨɥɟɪɭ Ⱥ2. 
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A3 Ɇȼ110-220.32Ⱦɇ ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ

 

Ɋɢɫɭɧɨɤ 38-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 12: ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɦɚɝɧɢɬɧɵɯ ɩɭɫɤɚɬɟɥɟɣ ɤ ɦɨɞɭɥɸ ɪɚɫɲɢɪɟɧɢɹ 

Ⱥ3. 
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COMCL1 R2A R2C LI1 LI2 COM AL1 +10

Ⱥ2 ɉɅɄ110-220.30Ʉ

A2-24V +U1B1B2A1+24VNL

Дɨɩɨɥɧɢɬɟɥɶɧɵɟ ɰɟɩɢ ɤɨɦɦɭɬɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ

-5V

 Ɋɢɫɭɧɨɤ 40-ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɫɬ 14: ɋɯɟɦɚ ɢɧɬɟɪɮɟɣɫɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ. 



 

 

Ɉɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ 

Ʌɢɫɬ 1, 2: ɇɚ ɫɯɟɦɟ ɪɚɫɩɨɥɨɠɟɧɵ ɚɩɩɚɪɚɬɵ ɡɚɳɢɬɵ ɜ ɜɢɞɟ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɬɟɩɥɨɜɵɯ ɪɟɥɟ. ɉɭɫɤ ɞɜɢɝɚɬɟɥɟɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɵɤɚɧɢɟɦ ɤɨɧɬɚɤɬɚ ɦɚɝɧɢɬɧɵɯ ɩɭɫɤɚɬɟɥɟɣ. ɍɩɪɚɜɥɟɧɢɟ 

ɞɜɢɝɚɬɟɥɹ Ɇ13 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ Ⱥ8, 

ɡɚɞɚɸɳɟɝɨ ɩɥɚɜɧɵɣ ɩɭɫɤ, ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɢ ɪɟɜɟɪɫɢɜɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 

ɞɜɢɝɚɬɟɥɹ. ȼɨ ɜɪɟɦɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɱɚɫɬɨɬɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɬɤɥɸɱɢɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɩɨɞɚɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɢɝɧɚɥ 

ɧɚ ɜɯɨɞ ɤɨɧɬɪɨɥɟɪɚ. Ʉɨɪɩɭɫɵ ɞɜɢɝɚɬɟɥɟɣ ɡɚɡɟɦɥɟɧɵ.  

Ʌɢɫɬ 3: ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɱɟɪɟɡ ɤɧɨɩɤɭ SA17 ɛɥɨɤɚ ɩɢɬɚɧɢɹ Ⱥ1, 

ɤɨɧɬɪɨɥɟɪɚ Ⱥ2, ɦɨɞɭɥɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ Ⱥ3. Ʉɧɨɩɤɚ ɫ ɮɢɤɫɚɰɢɟɣ «Ɉɛɳɢɣ 

ɫɬɨɩ» SB1 ɡɚɩɢɬɵɜɚɟɬ ɩɢɬɚɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɪɟɥɟ, ɤɨɧɬɚɤɬ ɤɨɬɨɪɨɝɨ 

ɡɚɩɢɬɵɜɚɟɬ ɤɚɬɭɲɤɭ ɦɚɝɧɢɬɧɨɝɨ ɩɭɫɤɚɬɟɥɹ ɄɆ15. Ɇɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 

ɄɆ15 ɡɚɩɢɬɵɜɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ2 ɩɢɬɚɧɢɟ ɫ ɤɨɬɨɪɨɝɨ ɩɪɨɯɨɞɹ ɱɟɪɟɡ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢ ɪɚɡɜɹɡɚɧɧɵɦ ɨɬ 

ɨɫɧɨɜɧɨɝɨ ɩɢɬɚɧɢɹ. ɇɚ ɫɯɟɦɟ ɪɚɫɩɨɥɨɠɟɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ1 ɞɥɹ ɩɢɬɚɧɢɹ 

ɥɚɦɩɵ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫɬɚɧɤɚ HL1. 

Ʌɢɫɬ 4: ɋɯɟɦɚ ɡɚɩɢɬɚɧɚ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɨɬ ɜɵɩɪɹɦɢɬɟɥɹ V1. 

ɇɚɦɚɝɧɢɱɢɜɚɧɢɟ ɢ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɩɥɢɬɵ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɪɚɛɨɬɭ ɩɭɫɤɚɬɟɥɟɣ ɄɆ14.1 ɢ ɄɆ14.2. Ɋɟɡɢɫɬɨɪɵ R1, 

R2 ɨɝɪɚɧɢɱɢɜɚɸɬ  ɢɡɛɵɬɨɱɧɵɣ ɬɨɤ. Ⱦɢɨɞɵ VD1-VD8 ɫɧɢɦɚɸɬ ɬɨɤ ɫ ɤɚɬɭɲɟɤ 

ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɤɥɚɩɚɧɨɜ ɩɨɫɥɟ ɤɨɦɦɭɬɚɰɢɢ. Ⱦɚɬɱɢɤ ɄȺ1 ɩɨɞɚёɬ 

ɫɢɝɧɚɥ ɧɚ ɤɨɧɬɪɨɥɟɪ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɱɟɪɟɡ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɩɥɢɬɭ. 

ɍɩɪɚɜɥɟɧɢɟ ɲɚɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ Ɇ14 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɬɜёɪɞɨɬɟɥɶɧɨɟ ɪɟɥɟ VT14:1.1-VT14:4.1. 

Ʌɢɫɬ 5: ɋɯɟɦɚ ɡɚɩɢɬɚɧɚ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɨɬ ɜɵɩɪɹɦɢɬɟɥɹ V2. Ɋɚɛɨɬɚ 

ɷɥɟɤɬɪɨɤɥɚɩɚɧɨɜ YA3, YA8, YA9 ɢ ɷɥɟɤɬɪɨɦɭɮɬɵ YC4 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɬɜёɪɞɨɬɟɥɶɧɨɟ ɪɟɥɟ VT1.1-VT5.1. 

Ʌɢɫɬ 6: Ɋɚɛɨɬɚ ɞɪɨɫɫɟɥɶɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ Ɇ9, Ɇ15, Ɇ16 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɚɱɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɟɪɟɡ ɩɟɪɟɤɥɸɱɚɬɟɥɢ SA12, SA13, 



 

 

SA14. Ɋɚɛɨɬɨɣ ɞɪɨɫɫɟɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ, ɤɚɤ ɱɟɪɟɡ 

ɩɟɪɟɤɥɸɱɚɬɟɥɶ SA14, ɬɚɤ ɢ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɪɟɠɢɦɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɪɟɥɟ 

KL2, KL3. 

Ʌɢɫɬ 7, 8: ɍɩɪɚɜɥɟɧɢɟ ɦɚɝɧɢɬɧɵɦɢ ɩɭɫɤɚɬɟɥɹɦɢ ɄɆ1-ɄɆ14.2.2 

ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɪɟɥɟɣɧɵɟ ɜɵɯɨɞɚ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 

Ⱥ5, Ⱥ6. ɉɢɬɚɧɢɟ ɤɚɬɭɲɟɤ ɦɚɝɧɢɬɧɵɯ ɩɭɫɤɚɬɟɥɟɣ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɧɨɪɦɚɥɶɧɨ 

ɡɚɦɤɧɭɬɵɟ ɤɨɧɬɚɤɬɵ ɬɟɩɥɨɜɵɯ ɪɟɥɟ ɄɄ1-ɄɄ12.2. ɇɨɪɦɚɥɶɧɨ ɡɚɦɤɧɭɬɵɟ 

ɤɨɧɬɚɤɬɵ ɄɆ5.1.1, ɄɆ5.2.1, ɄɆ12.1.1, ɄɆ12.2.1, ɄɆ14.1.1, ɄɆ14.2.1 

ɩɪɟɞɨɯɪɚɧɹɸɬ ɩɪɨɢɡɜɨɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɭɫɤɚɬɟɥɹ ɩɪɢ 

ɪɟɜɟɪɫɢɜɧɨɣ ɪɚɛɨɬɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. Ʉɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ SQ1, SQ2 

ɩɪɟɞɨɯɪɚɧɹɸɬ ɨɬ ɩɨɥɨɦɨɤ ɦɟɯɚɧɢɡɦ ɫɬɨɣɤɢ, ɟɫɥɢ ɜɨɜɪɟɦɹ ɧɟ ɛɵɥɨ 

ɨɬɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ ɞɜɢɝɚɬɟɥɹ. ɉɟɪɟɦɵɱɤɢ 1-3 ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɩɪɚɜɥɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɪɟɥɟ KL2, 

KL3 ɫ ɜɵɯɨɞɨɜ ɦɨɞɭɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ 

ɷɥɟɤɬɪɨɧɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɞɪɨɫɫɟɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ Ɇ9. 

Ʌɢɫɬ 9: ɋ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɜɵɯɨɞɨɜ ɤɨɧɬɪɨɥɟɪɚ Ⱥ2 ɭɩɪɚɜɥɹɸɬɫɹ 

ɬɜёɪɞɨɬɟɥɶɧɵɟ ɪɟɥɟ VT1-VT14:4.2 ɢ ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Ⱥ8. ɋ 

ɧɨɪɦɚɥɶɧɨ ɡɚɦɤɧɭɬɨɣ ɤɧɨɩɤɢ SB1 ɡɚɩɢɬɵɜɚɟɬɫɹ ɤɚɬɭɲɤɚ KL1. Ʉɨɧɬɚɤɬɵ 73, 

77, 147-155 ɡɚɞɟɣɫɬɜɭɸɬɫɹ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʌɢɫɬ 10: ɇɚ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɜɯɨɞɵ ɤɨɧɬɪɨɥɟɪɚ Ⱥ2 ɩɨɫɬɭɩɚɸɬ 

ɫɢɝɧɚɥɵ ɨɬ ɞɚɬɱɢɤɨɜ Ⱥ10, Ⱥ11, Ⱥ12, SQ3, SQ5, SQ6, SQ10, SQ11, SP1, KA1 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ SA4, SA6 ɢ ɤɧɨɩɤɢ SB22. ɋɨɝɥɚɫɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɚ 

Ⱥ10 ɫ ɤɨɧɬɪɨɥɟɪɨɦ Ⱥ2 ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɦɨɞɭɥɶ Ⱥ9. 

Ʌɢɫɬ 11, 12: ɇɚ ɦɨɞɭɥɶ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɩɨɫɬɭɩɚɸɬ ɫɢɝɧɚɥɵ ɨɬ 

ɩɟɪɟɤɥɸɱɚɬɟɥɹ SA12 ɦɚɝɧɢɬɧɵɯ ɩɭɫɤɚɬɟɥɟɣ ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɄɆ1.1-

ɄɆ14:2.1, ɤɧɨɩɨɤ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɚ SB2-SB16. 

Ʌɢɫɬ 13: ɇɚ ɦɨɞɭɥɶ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɩɨɫɬɭɩɚɟɬ ɫɢɝɧɚɥ ɨ ɝɨɬɨɜɧɨɫɬɢ ɫ 

ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ Ⱥ8, ɦɚɝɧɢɬɧɨɝɨ ɩɭɫɤɚɬɟɥɹ ɄɆ15, ɩɟɪɟɤɥɸɱɚɬɟɥɹ 

SA11:2, ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɯ ɤɨɧɬɚɤɬɨɜ ɬɟɩɥɨɜɵɯ ɪɟɥɟ ɄɄ1-ɄɄ12:2. ȼɯɨɞ 

DI16 ɫɨɟɞɢɧёɧɧɵɣ ɫ ɜɢɧɬɨɜɵɦ ɤɨɧɬɚɤɬɨɦ 115 ɹɜɥɹɟɬɫɹ ɪɟɡɟɪɜɧɵɦ. 



 

 

Ʌɢɫɬ 14: Ɇɨɞɭɥɢ Ⱥ1, Ⱥ2, Ⱥ3 ɡɚɩɢɬɚɧɵ ɩɟɪɟɦɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220ȼ 

ɱɟɪɟɡ ɩɟɪɟɤɥɸɱɚɬɟɥɶ SA17. ɉɢɬɚɧɢɟ ɦɨɞɭɥɟɣ Ⱥ4, Ⱥ5, Ⱥ6, Ⱥ11, Ⱥ12 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɛɥɨɤɚ ɩɢɬɚɧɢɹ Ⱥ1. ɉɢɬɚɧɢɟ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ Ⱥ10 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧёɧɧɵɟ ɫɬɚɛɢɥɢɬɪɨɧɵ VD9, 

VD10 ɩɨɧɢɠɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 5ȼ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɟё ɪɚɛɨɬɵ. ɉɢɬɚɧɢɟ 

ɫɟɧɫɨɪɧɨɝɨ ɤɨɧɬɪɨɥɟɪɚ Ⱥ7 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɜɧɭɬɪɟɧɧɢɣ ɛɥɨɤ ɩɢɬɚɧɢɹ 

ɤɨɧɬɪɨɥɟɪɚ Ⱥ2, ɩɨɞɚɸɳɢɣ ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɤɨɧɬɪɨɥɟɪɚ. ɉɟɪɟɞɚɱɚ 

ɞɚɧɧɵɯ ɦɟɠɞɭ ɤɨɧɬɪɨɥɟɪɨɦ Ⱥ2 ɢ ɫɟɧɫɨɪɧɵɦ ɤɨɧɬɪɨɥɟɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɞɜɭɯ ɩɪɨɜɨɞɧɨɣ ɫɯɟɦɟ ɩɨɪɬɚ RS485. ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɬ ɦɨɞɭɥɟɣ Ⱥ3, Ⱥ4, Ⱥ5, 

Ⱥ6 ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɩɨɪɬ RS485 ɩɪɢɯɨɞɹɳɢɣ ɧɚ ɜɬɨɪɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɪɬ 

ɤɨɧɬɪɨɥɟɪɚ Ⱥ2. Ɋɟɨɫɬɚɬɨɦ R3 ɡɚɞɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

Ɇ13 ɭɩɪɚɜɥɹɟɦɵɣ ɱɚɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ Ⱥ8. Ɋɚɛɨɬɚ ɞɚɬɱɢɤɚ ɬɨɤɚ ɄȺ1 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɪɚɛɚɬɵɜɚɧɢɟɦ ɤɨɧɬɚɤɬɚ ɝɟɪɤɨɧɚ ɜɨɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɟ ɬɨɤɚ 

ɱɟɪɟɡ ɟɝɨ ɤɚɬɭɲɤɭ. ɋɢɝɧɚɥɵ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ Ⱥ10 ɢ ɤɨɧɬɪɨɥɟɪɚ Ⱥ2 

ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɪɚɡɜɹɡɚɧɵ ɱɟɪɟɡ ɨɩɬɪɨɧɵ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɦɨɞɭɥɢ Ⱥ9. 

ȼ ɯɨɞɟ ɪɚɛɨɬ ɬɚɤɠɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɩɪɨɜɨɞɨɜ, ɝɚɥɟɬ, 

ɧɚɤɨɧɟɱɧɢɤɨɜ, ɩɨɞɛɨɪ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɩɨ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ ɢ 

ɩɚɪɚɦɟɬɪɚɦ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. Ȼɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɫɩɟɰɢɮɢɤɚɰɢɹ 

ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫ ɢɯ ɨɛɨɡɧɚɱɟɧɢɟɦ ɧɚ ɫɯɟɦɟ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 

ɞɚɧɧɵɦɢ. 

Ɍɚɛɥɢɰɚ 2.3 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɤɚ 

Ɉɛɨɡɧɚɱɟɧ
ɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉ
ɨɥ..ɜɨ 

ɉɪɢɦɟɱɚɧɢɟ 

 Ɉɛɨɪɭɞɨɜɚɧɢɟ   
A1 Ȼɥɨɤ ɩɢɬɚɧɢɹ Ɉȼȿɇ Ȼɉ60Ȼ-Ⱦ4-24ɋ 1  

A2 
ɉɪɨɝɪɚɦɦɧɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɟɪ  
Ɉȼȿɇ ɉɅɄ 110-220.30Ʉ 

1 
 

A3 
Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ 
 Ɉȼȿɇ Ɇȼ 110-220.32Ⱦɇ 

1 
 

A4 
Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ  
Ɉȼȿɇ Ɇȼ 110-24.16Ⱦɇ 

1 
 

A5;A6 
Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɵɜɨɞɚ  
Ɉȼȿɇ Ɇɍ 110-24.8Ɋ 

2 
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Ɉɛɨɡɧɚɱɟɧ
ɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉ
ɨɥ..ɜɨ 

ɉɪɢɦɟɱɚɧɢɟ 

A7 
ɉɚɧɟɥɶɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɥɟɪ Ɉȼȿɇ ɋɉɄ107 

1 
 

A8 
ɑɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Telemecanique 
Altivar 31 0,75kW/1HP 380/500B     

1 
 

A9 ɋɨɝɥɚɫɨɜɚɬɟɥɶ ɭɪɨɜɧɟɣ ɷɧɤɨɞɟɪɚ 1  

А10 
Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 
ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ L35-AV 

1 
 

А11 Ⱦɚɬɱɢɤ ɯɨɞɚ ɫɬɨɥɚ  ȼȻ2.12Ɇ.33.4.1.1.Ʉ 1  
А12 Ⱦɚɬɱɢɤ ɯɨɞɚ ɫɬɨɣɤɢ  ȼȻ2.12Ɇ.33.4.1.1.Ʉ 1  

А13 
TL3011 T8 30W 1     220V ɧɨɦɢɧɚɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ 
 Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ   

SP1 Ʉɨɦɩɥɟɤɬɧɨ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ 
1 

-24V ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

 ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ   
Ɇ1 4Ⱥ132Ɇ4 1  

Ɇ2;Ɇ3; 
Ɇ9;Ɇ10; 

Ɇ11 

Ʉɨɦɩɥɟɤɬɧɨ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ 5  

Ɇ4 ȾɉɌ-ɉ21-4-ɋ4 1  
Ɇ5 4ȺȺ50ȼ4 1  
Ɇ6 ɉ-100Ɇ 1  
Ɇ7 4ȺȺ56Ⱥ4 1  
Ɇ8 4ȺȺ50ȼ4 1  
Ɇ12 4ȺȺ71Ⱥ4 1  
Ɇ13 4ȺȺ71ȼ4 1  
Ɇ14 ɒȾ-2,65/5-03 1  
Ɇ15  1  
Ɇ16  1  

 ɗɥɟɤɬɪɨɦɚɝɧɢɬɵ   
YA3; 
YA8; 
YA9 

Ʉɨɦɩɥɟɤɬɧɨ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ 
3 

-24V ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

YH1 ɉɥɢɬɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ 
1 

-110V ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

 Ɇɭɮɬɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ   
YC4 ɗɌɆ-056-2Ⱥ 

1 
-24V ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
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Ɉɛɨɡɧɚɱɟɧ
ɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉ
ɨɥ..ɜɨ 

ɉɪɢɦɟɱɚɧɢɟ 

 ɋɜɟɬɢɥɶɧɢɤ   
HL1 HKC01x100/ɩ20-02 1    36V ɧɨɦɢɧɚɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ 

 Аɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ 
ɨɞɧɨɩɨɥɸɫɧɵɟ 

 
 

SF1;SF2 ȼȺ 47-63 
2 1Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 

SF3 ȼȺ 47-63 
1 2Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 
SF4; 
SF5 

ȼȺ 47-63 
2 5Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 

 Аɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ 
ɞɜɭɯɩɨɥɸɫɧɵɟ 

 
 

Q7 ȼȺ 47-63 
1 5Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 

 Аɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ 
 ɬɪёɯɩɨɥɸɫɧɵɟ 

  

Q1 ȼȺ 47-63  
1 63Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 

Q2 ȼȺ 47-63 
1 25Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 

Q3 ȼȺ 47-63 
1 16Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 

Q4;Q6 ȼȺ 47-63 
2 3Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 

Q5 ȼȺ 47-63 
1 10Ⱥ ɧɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ 
 Ɇɚɝɧɢɬɧɵɟ ɩɭɫɤɚɬɟɥɢ   

KɆ1 ɄɆɗ 2510 1  
KɆ2÷ 
KɆ15 

ɄɆɗ 1210 16  

 Ɋɟɥɟ   
KL1÷ 
KL3 

ɊȿɄ 78/3 24DC 
3 

 

 Ɋɟɥɟ ɬɟɩɥɨɜɨɟ   
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Ɉɛɨɡɧɚɱɟɧ

ɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉ
ɨɥ..

ɜɨ ɉɪɢɦɟɱɚɧɢɟ 

KK1 ɊɌɗ-1322-17-25Ⱥ 1  
KK2 ɊɌɗ-D13-7-10Ⱥ 1  
KK3 ɊɌɗ-D13-1-1,6Ⱥ 1  
KK4; 
KK6; 
KK11; 
KK12:1 

ɊɌɗ-D13-2,5-4Ⱥ 4  

KK5:1; 
KK5:2; 
KK7; 
KK10; 
KK12:2 

ɊɌɗ-D13-0,4-0,63Ⱥ 5  

KK8 ɊɌɗ-D13-0,63-1Ⱥ 1  
 Ɋɟɥɟ ɬɜёɪɞɨɬɟɥɶɧɨɟ   

VT1÷VT
14:4 

HD-2525.DD3-12-250B DC-25A 8 
 

 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ   
Ɍ1 ɈɋɆ1-1,0 ɍ3-1ɤȼȺ 380/220/110/22/5 ȼ 1  
Ɍ2 ɈɋɆ1-0,1 ɍ3-0,1ɤȼȺ 220/36/24/12 ȼ 1  

 Ʉɨɧɞɟɧɫɚɬɨɪɵ   
C1 ɆȻȽɈ-2-160ȼ-2*30ɦɤ 1  
C2 ɆȻȽɑ-1-250ȼ-10ɦɤ 1  

C3÷C5 ɆȻȽɈ-2-160ȼ-2ɦɤ 3  
 Ɋɟɡɢɫɬɨɪɵ   

R1 ɉȼ-50-510 Ɉɦ 1  
R2 ɉȼ-25-100 Ɉɦ 1  
R3 ɉɉȻ-3Ƚ-4,7 ɤɈɦ 1  

 Ⱦɢɨɞɵ   
VD1÷VD8 ɄȾ202Ɇ 8  

    
    
 ɋɬɚɛɢɥɢɬɪɨɧɵ   

VD9 Ⱦ815Ƚ 1  
VD10 Ⱦ815ɀ 1  

 Ⱦɢɨɞɧɵɟ ɦɨɫɬɵ   
V1;V2 ɄȼɊɋ2510 2  

 ɒɢɧɵ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ   
L1;L2;L3 PIN 3ɮ 63Ⱥ 1  

L1 PIN 1ɮ 63Ⱥ 1  
 ɒɢɧɚ ɧɭɥɟɜɚɹ ɧɚ DIN-ɢɡɨɥɹɬɨɪ   
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Ɉɛɨɡɧɚɱɟɧ

ɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉ
ɨɥ..

ɜɨ ɉɪɢɦɟɱɚɧɢɟ 

N ɒɇɂ-6ɯ9-10-Ⱦ-ɋ 1  
 Ʉɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ   

SB1 ɄɆȿ-5502- ɤɪɚɫɧɵɣ 1 Ɉɛɳɢɣ ɫɬɨɥ 
SB2 ɄɆȿ-4511 - ɱɟɪɧɵɣ 1 ȼɤɥ.ɲɥɢɮ.ɤɪɭɝɚ 
SB3 ɄɆȿ-4511 - ɤɪɚɫɧɵɣ 1 ȼɵɤɥ.ɲɥɢɮ.ɤɪɭɝɚ 
SB4 ɄɆȿ-4511 - ɡɟɥɟɧɵɣ 1 ȼɤɥ.ɝɢɞɪɨɩɪɢɜɨɞɚ 
SB5 ɄɆȿ-4511 - ɤɪɚɫɧɵɣ 1 ȼɵɤɥɸɱɟɧɢɟ ɫɬɨɣɤɢ 
SB6 ɄɆȿ-4522 - ɱɟɪɧɵɣ 1 ȼɤɥ.ɫɬɨɥɚ «ɜɩɪɚɜɨ» 
SB7 ɄɆȿ-4522 - ɱɟɪɧɵɣ 1 ȼɤɥ.ɫɬɨɥɚ «ɜɥɟɜɨ» 
SB8 ɄɆȿ-4502 - ɤɪɚɫɧɵɣ 1 ȼɵɤɥɸɱɟɧɢɟ ɫɬɨɥɚ 
SB9 ɄɆȿ-4511 - ɱɟɪɧɵɣ 

1 
Ȼɚɛɤɚ ɭɫɤɨɪɟɧɚ 
ɜɜɟɪɯ 

SB10 ɄɆȿ-4511 - ɱɟɪɧɵɣ 
1 

Ȼɚɛɤɚ ɭɫɤɨɪɟɧɚ 
ɜɧɢɡ 

SB11 ɄɆȿ-4511 - ɡɟɥɟɧɵɣ 1  
SB12 ɄɆȿ-4511 - ɤɪɚɫɧɵɣ 1 ɇɚɦɚɝɧɢɱɢɜ.ɩɥɢɬɵ 
SB13 ɄɆȿ-4511 - ɱɟɪɧɵɣ 

1 
ȼɤɥɸɱ.ɫɬɨɣɤɢ 
«ɜɩɟɪɟɞ» 

SB14 ɄɆȿ-4511 - ɱɟɪɧɵɣ 
1 

ȼɤɥɸɱ.ɫɬɨɣɤɢ 
«ɧɚɡɚɞ» 

SB15 ɄɆȿ-4511 - ɱɟɪɧɵɣ 
1 

Ɍɨɥɱɤɨɜ.ɜɟɪɬɢɤ. 
ɩɨɞɚɱɚ 

SB16 ɄɆȿ-4511 - ɱɟɪɧɵɣ 
1 

ɉɨɥɡɭɱ.ɜɟɪɬɢɤ. 
ɩɨɞɚɱɚ 

SB22 ɄɆȿ-4511 – ɝɨɥɭɛɨɣ (ɛɟɥɵɣ) 
1 

Ɉɛɧɭɥɟɧɢɟ 
ɩɨɤɚɡɚɧɢɣ 
ɩɟɪɟɦɟɳɟɧɢɣ 

 ɉɟɪɟɤɥɸɱɚɬɟɥɢ   
SA4 ɉ2Ɍ-5 1  
SA6; 
SA11 

ɉȽɄ-3ɉɁɆ-Ⱥ 
2 

 

SA12 ɉȿ-011 ɢɫɩ2 1  
SA13 ɉ2Ɍ-5ȼ Ɍɪёɯɩɨɡɢɰɢɨɧɧɵɣ 1  
SA14 ɉ2Ɍ-5ȼ Ɍɪёɯɩɨɡɢɰɢɨɧɧɵɣ 1  
SA15 ɉ2Ɍ-5ȼ Ɍɪёɯɩɨɡɢɰɢɨɧɧɵɣ 1  
SA17 ɉ2Ɍ-24Ʌ 1  
SA20 ɉ2Ɍ-24Ʌ 1  

 Ɇɢɤɪɨɩɟɪɟɤɥɸɱɚɬɟɥɢ   
SQ1 Ɇɉ1203 ɢɫɩ1 

1 
Ɉɝɪɚɧɢɱɟɧɢɟ ɛɚɛɤɢ 
«ɜɜɟɪɯ» 



 

 

 

2.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɩɢɫɚɧɢɟ ɦɨɧɬɚɠɧɨɣ ɫɯɟɦɵ 

Ɇɨɧɬɚɠɧɚɹ ɫɯɟɦɚ, ɩɨɤɚɡɵɜɚɟɬ ɫɨɟɞɢɧɟɧɢɹ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɜɨɞɨɜ, ɲɢɧ, ɤɚɛɟɥɶ ɤɚɧɚɥɨɜ 

ɤɨɬɨɪɵɦɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɷɬɢ ɫɨɟɞɢɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɟɫɬɚ ɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 

ɤ ɝɚɥɟɬɚɦ. 

ɇɚɱɚɥɨ ɫɨɡɞɚɧɢɹ ɦɨɧɬɚɠɧɨɣ ɫɯɟɦɵ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɡɚɦɟɪɚɯ ɜɧɭɬɪɟɧɧɟɣ 

ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɲɤɚɮɚ. ɉɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɡɦɟɪɚɦ (1000×1200) ɦɦ 

ɢɡɝɨɬɨɜɢɥɢ ɩɚɧɟɥɶ ɢɡ ɥɢɫɬɚ ɦɟɬɚɥɥɚ ɬɨɥɳɢɧɨɣ 2 ɦɦ. ɋ ɡɚɞɧɟɣ ɫɬɨɪɨɧɵ 

ɩɚɧɟɥɢ ɩɪɨɢɡɜɟɥɢ ɚɪɦɢɪɨɜɚɧɢɹ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɚɧɟɥɢ ɤɜɚɞɪɚɬɧɨɣ ɬɪɭɛɨɣ 

ɪɚɡɦɟɪɚɦɢ 20×20ɦɦ.  

ɉɪɨɢɡɜɟɥɢ ɡɚɦɟɪɵ ɜɫɟɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ 

ɩɚɧɟɥɢ, ɜɦɨɧɬɢɪɨɜɚɧɧɨɣ ɜ ɷɥɟɤɬɪɨɲɤɚɮ. ȼ ɩɪɨɝɪɚɦɦɟ Visio 2007 ɛɵɥɚ 

ɧɚɱɟɪɱɟɧɚ ɦɨɧɬɚɠɧɚɹ ɫɯɟɦɚ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɲɤɚɮɚ ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɧɟɣ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.3 
Ɉɛɨɡɧɚɱɟɧ

ɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉ
ɨɥ..

ɜɨ ɉɪɢɦɟɱɚɧɢɟ 

SQ2 Ɇɉ1203 ɢɫɩ1 
1 

Ɉɝɪɚɧɢɱɟɧɢɟ ɛɚɛɤɢ 
«ɜɧɢɡ» 

SQ3 Ɇɉ1203 ɢɫɩ1 
1 

Ɋɚɡɪɟɲɟɧɢɟ ɩɪɚɜɤɢ 
ɤɪɭɝɚ 

SQ5 Ɇɉ1203 ɢɫɩ1 
1 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɫɬɨɣɤɢ «ɜɩɟɪɟɞ» 

SQ6 Ɇɉ1203 ɢɫɩ1 
1 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɫɬɨɣɤɢ «ɧɚɡɚɞ» 

SQ10 Ɇɉ1203 ɢɫɩ1 
1 

Ɋɚɡɪɟɲɟɧɢɟ 
ɩɨɩɟɪɟɱ.ɩɨɞɚɱɢ 

SQ11 Ɇɉ1101 ɢɫɩ1 
1 

ȼɤɥ.ɮɢɥɶɬɪɚ 
ɬɪɚɧɫɩɨɪɬёɪɚɪɚ 

SQ7 Ɇɉ1101 ɢɫɩ1   
SQ8 Ɇɉ1101 ɢɫɩ1   

 Ʉɥɟɦɦɵ ɩɪɨɯɨɞɧɵɟ ɜɢɧɬɨɜɵɟ   
X1÷X3 MTU-4 3  

X4÷X176 MTU-2.5 173  
 Ɋɚɡɴёɦɵ ɦɨɞɭɥɶɧɵɟ   
 ɊɊɆ-77/3 3  
 ɊɊɆ-77/4 2  



 

 

ɜɫɟɯ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɨɜ, ɤɚɛɟɥɶ ɤɚɧɚɥɨɜ,  ɩɪɨɜɨɞɨɜ ɢ ɜɢɧɬɨɜɵɯ ɤɥɟɦɦ ɜ 

ɦɚɫɲɬɚɛɟ (Ɋɢɫɭɧɨɤ 41). ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɚɠɧɨ ɛɵɥɨ ɭɱɢɬɵɜɚɬɶ ɩɨɞɜɨɞ 

ɩɢɬɚɸɳɟɝɨ ɤɚɛɟɥɹ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɢɧɬɨɜɵɯ ɤɥɟɦɦ ɤ ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ 

ɛɭɞɢɬ ɩɪɢɫɨɟɞɢɧɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɤɚ. ɍɱɢɬɵɜɚɥɨɫɶ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɞɨɛɫɬɜɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɵɣ ɞɨɫɬɭɩ ɤ 

ɨɛɨɪɭɞɨɜɚɧɢɸ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɜ ɯɨɞɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɟɦɚɥɨɜɚɠɧɵɦ ɛɵɥɨ ɛɵɥɚ ɪɚɫɩɨɥɨɠɢɬɶ ɷɥɟɦɟɧɬɵ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɨɜɨɞɚ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɲɢɧ ɛɵɥɚ ɦɢɧɢɦɚɥɶɧɨɣ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɢɬ ɦɚɬɟɪɢɚɥ. 

ɉɨɫɥɟ ɪɚɡɧɟɫɟɧɢɹ ɪɚɡɦɟɬɤɢ ɧɚ ɩɚɧɟɥɶ ɩɪɨɢɡɜɟɥɢ  ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫ ɩɨɫɥɟɞɭɸɳɢɦɢ ɤɨɦɦɭɬɚɰɢɹɦɢ ɲɢɧ ɢ ɩɪɨɜɨɞɨɜ (Ɋɢɫɭɧɨɤ 42). ɉɪɢ 

ɢɡɦɟɧɟɧɢɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɢɥɢ ɦɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɱɚɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɜɧɟɫɟɧɢɟɦ ɢɡɦɟɧɟɧɢɣ ɜ ɞɨɤɭɦɟɧɬɚɰɢɸ. Ɍɚɤɠɟ ɛɵɥɢ ɜɧɟɫɟɧɵ 

ɢɡɦɟɧɟɧɢɹ ɜ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɚ. ɇɚ ɩɭɥɶɬɟ ɛɵɥɢ ɞɟɦɨɧɬɢɪɨɜɚɧɵ ɱɚɫɬɶ 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɢ ɫɟɥɶɫɢɧɨɜ-ɪɟɝɭɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɬɭɦɛɥɟɪɚ. ȼ ɯɨɞɟ ɦɨɧɬɚɠɚ ɩɪɨɜɨɞɨɜ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ ɨɩɪɟɫɫɨɜɤɚ ɩɪɨɜɨɞɨɜ 

ɧɚɤɨɧɟɱɧɢɤɚɦɢ ɢ ɪɚɡɴёɦɚɦɢ  ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɟɫɫ-ɤɥɟɳɟɣ. ɗɬɨ 

ɩɨɜɵɫɢɥɨ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɚ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪɢɥɨ ɩɪɨɰɟɫɫ ɦɨɧɬɚɠɚ 

ɩɪɨɜɨɞɨɜ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ ɤɥɟɦɦɚɦ. ɗɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɜɨɞɫɤɨɝɨ 

ɢɫɩɨɥɧɟɧɢɹ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɦɨɞɭɥɹɦɢ ɥɨɝɢɤɢ ɢ ɪɟɥɟ ɦɵ ɡɚɦɟɧɢɥɢ ɧɚ 

ɤɨɧɬɪɨɥɟɪ ɫ ɦɨɞɭɥɹɦɢ ɪɚɫɲɢɪɟɧɢɹ (Ɋɢɫɭɧɨɤ 43) ɢ ɱɚɫɬɨɬɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɩɨɡɜɨɥɢɥɨ ɭɦɟɧɶɲɢɬɶ ɪɚɡɦɟɪɵ ɫɬɚɧɤɚ, ɡɚɧɢɦɚɟɦɵɟ ɜ ɷɥɟɤɬɪɨɲɤɚɮɭ,  ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɡɚɜɨɞɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 



 

 

Ⱥ8

SF5 Q5 Q6 SF4 SF1 SF2 SF3Q1 Q2 Q3 Q4 Ⱥ1 Ⱥ2 Ⱥ3 Ⱥ4 Ⱥ5 Ⱥ6Q7

C1

C1

C2

T2

KL1A9 KA1 KL2 KL3
VT1 VT2 VT3 VT4 VT5 VT6 VT7 VT8

C1 C2 C3

Ɋɨɡɟɬɤɚ

8
5

8
4

8
3

8
2

8
1

7
0

6
9

6
8

6
7

6
6

6
5

6
4

6
3

6
2

6
1

8
0

7
9

7
8

7
7

7
6

7
5

7
4

7
3

7
2

7
1

9
0

8
9

8
8

8
7

8
6

1
0

0
9
9

9
8

9
7

9
6

9
5

9
4

9
3

9
2

9
1

1
1

0
1
0

9
1
0

8
1
0
7

1
0
6

1
0
5

1
0
4

1
0
3

1
0
2

1
0
1

1
3
5

1
3
4

1
3
3

1
3
2

1
3
1

1
2

0
1
1

9
1
1

8
1
1
7

1
1
6

1
1
5

1
1
4

1
1
3

1
1
2

1
1
1

1
3

0
1
2

9
1
2

8
1
2
7

1
2
6

1
2
5

1
2
4

1
2
3

1
2
2

1
2
1

1
4

0
1
3

9
1
3

8
1
3
7

1
3
6

1
5

0
1
4

9
1
4

8
1
4
7

1
4
6

1
4
5

1
4
4

1
4
3

1
4
2

1
4
1

1
6

0
1
5

9
1
5

8
1
5
7

1
5
6

1
5
5

1
5
4

1
5
3

1
5
2

1
5
1

1
7

0
1
6

9
1
6

8
1
6
7

1
6
6

1
6
5

1
6
4

1
6
3

1
6
2

1
6
1

1
7
6

1
7
5

1
7
4

1
7
3

1
7
2

1
7
1

2
5

2
4

2
3

2
2

2
1

1
0987654321 2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

3
0

2
9

2
8

2
7

2
6

4
0

3
9

3
8

3
7

3
6

3
5

3
4

3
3

3
2

3
1

5
0

4
9

4
8

4
7

4
6

4
5

4
4

4
3

4
2

4
1

6
0

5
9

5
8

5
7

5
6

5
5

5
4

5
3

5
2

5
1

V2

V1

R1 R2

T2T2T1

KK12:2KK12:1KK11KK10KK8KK7KK6KK5:2KK5:1KK4KK3KK2
KK1

Ⱥ5ɄɆ1 ɄM2 ɄM3 ɄM4 ɄM5:1 ɄM5:2 ɄM6 ɄM7 ɄM8 ɄM10 ɄM11 ɄM12:1 ɄM12:2 ɄM13 ɄM14:1 ɄM14:2 ɄM15

VD1  VD2  VD3  VD4                  VD5  VD6  VD7  VD8

VD9

VD10

 

Ɋɢɫɭɧɨɤ 41-ȼɢɞ ɦɨɧɬɚɠɧɨɣ ɫɯɟɦɵ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɩɪɨɝɪɚɦɦɟ 



 

 

 
Ɋɢɫɭɧɨɤ 42-Ɏɨɬɨɝɪɚɮɢɹ ɩɚɧɟɥɢ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ 

 
Ɋɢɫɭɧɨɤ 43-Ɏɨɬɨɝɪɚɮɢɹ ɤɨɧɬɪɨɥɟɪɚ ɫ ɦɨɞɭɥɹɦɢ ɪɚɫɲɢɪɟɧɢɹ 
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Ɍɭɦɛɥɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ɯɨɞɚ ɩɨɞɚɱɢ25
Ɍɭɦɛɥɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ɯɨɞɚ ɫɬɨɥɚ24
ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɢ ɨɱɢɫɬɤɢ ɋɈɀ23
ȼɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɢ ɨɱɢɫɬɤɢ ɋɈɀ22
ȼɵɤɥɸɱɚɬɟɥɶ ɥɚɦɩɵ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ21
Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɫɬɨɣɤɢ ɧɚ ɫɟɛɹ20
Ɍɭɦɛɥɟɪ ɡɚɞɚɧɢɹ ɫɤɨɪɨɫɬɢ ɫɬɨɥɚ19
Ʉɧɨɩɤɚ "ȼɤɥɸɱɟɧɢɹ ɝɢɞɪɨɭɩɪɚɜɥɟɧɢɹ"18
Ʉɧɨɩɤɚ ɨɛɧɭɥɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ17
Ʉɧɨɩɤɢ ɭɫɤɨɪɟɧɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ16
Ʉɧɨɩɤɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ ɜɧɢɡ15
Ʉɧɨɩɤɚ ɨɫɬɚɧɨɜɤɢ ɜɪɚɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ14
Ʉɧɨɩɤɚ ɨɫɬɚɧɨɜɚ ɞɜɢɠɟɧɢɹ ɫɬɨɣɤɢ13
Ʉɧɨɩɤɚ "ɇɚɦɚɝɧɢɱɢɜɚɧɢɹ ɩɥɢɬɵ"12
Ʉɧɨɩɤɚ "Ɋɚɡɦɚɝɧɢɱɢɜɚɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɩɥɢɬɵ"11
Ʉɧɨɩɤɚ "Ɉɛɳɢɣ ɫɬɨɩ"10

Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫɬɨɥɚ1
Ɉɛɨɡɧɚɱɟɧɢɟ ɤɧɨɩɨɤ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ№

Ʉɧɨɩɤɚ ɬɨɥɱɤɨɜɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ ɜɧɢɡ9
Ʉɧɨɩɤɢ ɭɫɤɨɪɟɧɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ8
ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɞɚɱ ɲɥɢɮɨɜɚɥɶɧɨɣ ɛɚɛɤɢ7
Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɜɪɚɳɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ6
ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɬɨɣɤɢ5
Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɫɬɨɣɤɢ ɨɬ ɫɟɛɹ4
Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫɬɨɥɚ3
Ʉɧɨɩɤɚ ɨɫɬɚɧɨɜɤɢ ɞɜɢɠɟɧɢɹ ɫɬɨɥɚ2

24 25

 
Ɋɢɫɭɧɨɤ 44-ȼɧɟɲɧɢɣ ɜɢɞ ɩɭɥɶɬɚ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ 

 

3 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ  

ɲɥɢɮɨɜɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 



 

 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɨɛɵɱɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ, ɮɭɧɤɰɢɢ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɯ ɮɢɡɢɱɟɫɤɢɦ ɩɨɞɤɥɸɱɟɧɢɟɦ, ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɨɝɪɚɦɦɨɣ. Ⱦɚɧɧɵɟ ɉɅɄ ɬɨɠɟ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɜɧɟɲɧɢɦ ɫɢɫɬɟɦɚɦ ɫ ɩɨɦɨɳɶɸ ɤɚɛɟɥɟɣ, ɧɨ ɫɨɞɟɪɠɢɦɨɟ ɢɯ 

ɩɚɦɹɬɢ ɩɪɨɝɪɚɦɦɵ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ, ɚɞɚɩɬɢɪɭɹ ɩɪɨɝɪɚɦɦɵ ɤ 

ɪɚɡɥɢɱɧɵɦ ɡɚɞɚɱɚɦ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɜɨɞ ɞɚɧɧɵɯ, ɢɯ ɨɛɪɚɛɨɬɤɭ ɢ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱦɚɧɧɵɣ 

ɩɪɨɰɟɫɫ ɫɨɫɬɨɢɬ ɢɯ ɬɪɟɯ ɷɬɚɩɨɜ: 

 ɷɬɚɩ ɜɜɨɞɚ; 

 ɷɬɚɩ ɨɛɪɚɛɨɬɤɢ; 

 ɷɬɚɩ ɜɵɜɨɞɚ 

 
Ɋɢɫɭɧɨɤ 45- ɉɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɉɅɄ 

ɗɬɚɩ ɜɜɨɞɚ  

ɇɚ ɷɬɚɩɟ ɜɜɨɞɚ ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ ɫ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ, ɤɧɨɩɨɤ ɢ 

ɞɚɬɱɢɤɨɜ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɷɬɚɩ ɨɛɪɚɛɨɬɤɢ. ɋɢɝɧɚɥɵ ɫ ɞɚɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɜɯɨɞɵ ɜ ɜɢɞɟ 

ɥɨɝɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ. ɋ ɷɬɚɩɚ ɜɜɨɞɚ ɨɧɢ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɷɬɚɩ ɨɛɪɚɛɨɬɤɢ ɜ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɧɧɨɦ ɮɨɪɦɚɬɟ.  

ɗɬɚɩ ɨɛɪɚɛɨɬɤɢ  

ɇɚ ɷɬɚɩɟ ɨɛɪɚɛɨɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɛɨɬɤɚ ɩɪɟɞɨɛɪɚɛɨɬɚɧɧɵɯ ɫɢɝɧɚɥɨɜ 

ɫ ɷɬɚɩɚ ɜɜɨɞɚ ɢ ɢɯ ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢ 

ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ. ɉɚɦɹɬɶ ɩɪɨɝɪɚɦɦɵ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ 



 

 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ 

ɜɪɟɦɹ ɩɭɬɟɦ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ ɢɥɢ ɡɚɦɟɧɵ ɩɪɨɝɪɚɦɦɵ, ɯɪɚɧɹɳɟɣɫɹ ɜ 

ɩɚɦɹɬɢ. 

 ɗɬɚɩ ɜɵɜɨɞɚ 

 Ɋɟɡɭɥɶɬɚɬɵ ɨɛɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɨɣ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɩɟɪɟɞɚɸɬɫɹ ɧɚ 

ɷɬɚɩ ɜɵɜɨɞɚ, ɝɞɟ ɨɧɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɤɥɸɱɟɧɧɵɦɢ 

ɩɟɪɟɤɥɸɱɚɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɤɨɧɬɚɤɬɨɪɵ, ɫɢɝɧɚɥɶɧɵɟ ɥɚɦɩɵ, 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɥɚɩɚɧɵ ɢ ɬ.ɞ. 

ɉɅɄ ɜɵɩɨɥɧɹɟɬ ɫɜɨɢ ɡɚɞɚɱɢ ɩɭɬɟɦ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɚɹ 

ɨɛɵɱɧɨ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜɧɟ ɤɨɧɬɪɨɥɥɟɪɚ, ɡɚɬɟɦ ɩɟɪɟɞɚɟɬɫɹ ɜ ɟɝɨ ɩɚɦɹɬɶ 

ɩɪɨɝɪɚɦɦɵ. ɉɪɨɝɪɚɦɦɚ ɉɅɄ ɫɨɫɬɨɢɬ ɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ, 

ɭɩɪɚɜɥɹɸɳɢɯ ɮɭɧɤɰɢɹɦɢ ɤɨɧɬɪɨɥɥɟɪɚ. ɉɅɄ ɜɵɩɨɥɧɹɟɬ ɞɚɧɧɵɟ 

ɭɩɪɚɜɥɹɸɳɢɟ ɤɨɦɚɧɞɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɞɧɭ ɡɚ ɞɪɭɝɨɣ. ȼɫɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ ɰɢɤɥɢɱɟɫɤɚɹ, ɬɨ ɟɫɬɶ ɨɧɚ ɩɨɜɬɨɪɹɟɬɫɹ ɜ 

ɧɟɩɪɟɪɵɜɧɨɦ ɰɢɤɥɟ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɩɨɜɬɨɪɚ ɩɪɨɝɪɚɦɦɵ 

ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ ɢɥɢ ɩɟɪɢɨɞɨɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɰɢɤɥɚ.  

Ɉɛɪɚɛɨɬɤɚ ɨɛɪɚɡɚ ɩɪɨɰɟɫɫɚ 

 ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɵ ɜ ɉɅɄ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ ɧɚɩɪɹɦɭɸ, ɚ ɜ ɜɢɞɟ «ɨɛɪɚɡɚ ɩɪɨɰɟɫɫɚ»:  



 

 

 
Ɋɢɫɭɧɨɤ 46- Ɉɛɪɚɡ ɩɪɨɰɟɫɫɚ 

Ɉɛɪɚɡ ɩɪɨɰɟɫɫɚ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 

 ȼ ɧɚɱɚɥɟ ɤɚɠɞɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɰɢɤɥɚ ɫɢɫɬɟɦɚ ɩɪɨɢɡɜɨɞɢɬ ɨɩɪɨɫ 

ɫɨɫɬɨɹɧɢɣ ɫɢɝɧɚɥɨɜ ɧɚ ɜɯɨɞɚɯ ɢ ɫɨɯɪɚɧɹɟɬ ɢɯ ɜ ɛɭɮɟɪɟ, ɫɨɡɞɚɜɚɹ «ɨɛɪɚɡ 

ɩɪɨɰɟɫɫɚ» ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ.  

ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ 

 ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ, ɜ ɩɪɨɰɟɫɫɟ ɤɨɬɨɪɨɝɨ 

ɉɅɄ ɨɛɪɚɳɚɟɬɫɹ ɤ ɫɨɫɬɨɹɧɢɹɦ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɫɨɯɪɚɧɟɧɧɵɦ ɜ ɨɛɪɚɡɟ 

ɩɪɨɰɟɫɫɚ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɥɸɛɵɟ ɩɨɫɥɟɞɭɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɣ 

ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɧɟ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɞɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɰɢɤɥɚ. ɉɪɨɝɪɚɦɦɚ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬ ɧɚɱɚɥɚ ɢ ɞɨ ɤɨɧɰɚ – ɜ ɬɨɦ ɩɨɪɹɞɤɟ, ɜ ɤɚɤɨɦ 

ɛɵɥɢ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɵ ɞɚɧɧɵɟ ɤɨɦɚɧɞɵ. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ 



 

 

ɨɬɞɟɥɶɧɵɯ ɲɚɝɨɜ ɩɪɨɝɪɚɦɦɵ ɫɨɯɪɚɧɹɸɬɫɹ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɟɤɭɳɟɦ 

ɩɪɨɝɪɚɦɦɧɨɦ ɰɢɤɥɟ.  

 
Ɋɢɫɭɧɨɤ 47- ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɢ ɪɟɡɭɥɶɬɚɬ ɫɨɯɪɚɧɟɧɢɹ ɩɪɨɰɟɫɫɚ 

Ɉɛɪɚɡ ɩɪɨɰɟɫɫɚ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ  

Ɋɟɡɭɥɶɬɚɬɵ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɚɦ, 

ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɛɭɮɟɪɟ ɜɵɜɨɞɚ ɜ ɜɢɞɟ ɨɛɪɚɡɚ ɩɪɨɰɟɫɫɚ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ. 

Ɉɛɪɚɡ ɩɪɨɰɟɫɫɚ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɯɪɚɧɢɬɫɹ ɜ ɛɭɮɟɪɟ ɜɵɜɨɞɚ ɞɨ ɟɝɨ 

ɩɟɪɟɡɚɩɢɫɢ. ɉɨɫɥɟ ɡɚɩɢɫɢ ɡɧɚɱɟɧɢɣ ɜ ɜɢɞɟ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɚɧɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ.  

Ɉɬɥɢɱɢɹ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɜ ɉɅɄ ɢ ɤɨɧɬɪɨɥɥɟɪɚɯ ɧɚ ɪɟɥɟɣɧɨ-

ɤɨɧɬɚɤɬɧɨɣ ɥɨɝɢɤɟ 

 ȼ ɤɨɧɬɪɨɥɥɟɪɚɯ ɧɚ ɪɟɥɟɣɧɨ-ɤɨɧɬɚɤɬɧɨɣ ɥɨɝɢɤɟ ɩɪɨɝɪɚɦɦɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɢɯ ɩɨɞɤɥɸɱɟɧɢɟɦ. ȼɫɟ 

ɨɩɟɪɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɩɚɪɚɥɥɟɥɶɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ). ɉɪɢ ɥɸɛɨɦ ɢɡɦɟɧɟɧɢɢ ɜ ɫɨɫɬɨɹɧɢɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 

ɦɨɦɟɧɬɚɥɶɧɨ ɢɡɦɟɧɹɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ɉɅɄ ɧɟ ɪɟɚɝɢɪɭɟɬ ɧɚ ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɨ 

ɫɥɟɞɭɸɳɟɝɨ ɩɨɫɥɟ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɰɢɤɥɚ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɷɬɨɬ ɧɟɞɨɫɬɚɬɨɤ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɤɪɚɣɧɟ 



 

 

ɤɨɪɨɬɤɢɦɢ ɩɟɪɢɨɞɚɦɢ ɩɪɨɝɪɚɦɦɧɵɯ ɰɢɤɥɨɜ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɰɢɤɥɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢ ɬɢɩɚ ɜɵɩɨɥɧɹɟɦɵɯ ɤɨɦɚɧɞ. 

3.1 Ɉɩɢɫɚɧɢɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ CoDeSys 

3.1.1 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɵ 

CoDeSys - ɨɫɧɨɜɧɚɹ ɫɪɟɞɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɨɜ ɧɚ 

ɹɡɵɤɚɯ ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61131-3.  

Ɂɚɩɭɫɤ ɉɈ CoDeSys.  

Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ Ɂɚɩɭɫɤ ɉɈ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɸɛɵɦ ɢɡ 

ɫɩɨɫɨɛɨɜ, ɞɨɫɬɭɩɧɵɯ ɜ Ɉɋ MS Windows. ɇɚɩɪɢɦɟɪ, ɜɵɡɨɜɨɦ ɤɨɦɚɧɞɵ ɉɭɫɤ | 

ɉɪɨɝɪɚɦɦɵ | 3S Software | Codesys 2.3 | Codesys 2.3. ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɉɈ 

CoDeSys ɨɬɤɪɵɜɚɟɬɫɹ Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ (ɫɦ. ɪɢɫɭɧɨɤ 3.3).  

 
Ɋɢɫɭɧɨɤ 48 - Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ 

Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ (ɩɨɦɟɱɟɧɵ 

ɤɪɚɫɧɵɦɢ ɰɢɮɪɚɦɢ ɧɚ ɪɢɫɭɧɤɟ 3.3):  



 

 

− Ƚɥɚɜɧɨɟ ɦɟɧɸ (1), ɫɨɞɟɪɠɚɳɟɟ ɩɟɪɟɱɟɧɶ ɞɨɫɬɭɩɧɵɯ ɝɪɭɩɩ ɤɨɦɚɧɞ 

ɩɪɨɝɪɚɦɦɵ. ȼ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɪɭɩɩɵ ɤɨɦɚɧɞ ɝɥɚɜɧɨɝɨ ɦɟɧɸ 

ɞɨɩɨɥɧɹɸɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɤɨɦɚɧɞɚɦɢ.  

− ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ (2), ɫɨɞɟɪɠɚɳɚɹ ɤɧɨɩɤɢ, ɞɭɛɥɢɪɭɸɳɢɟ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ. ȼ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɩɚɧɟɥɶ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɨɩɨɥɧɹɟɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɩɚɧɟɥɹɦɢ.  

− «Ɉɪɝɚɧɢɡɚɬɨɪ ɨɛɴɟɤɬɨɜ» (3) – ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɝɪɭɩɩ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɩɪɨ- ɝɪɚɦɦɵ; ɜɤɥɸɱɚɟɬ ɱɟɬɵɪɟ ɜɤɥɚɞɤɢ: «POU», «Ɍɢɩɵ ɞɚɧɧɵɯ (Data types)», 

«ȼɢɡɭɚɥɢɡɚɰɢɢ (Visualizations)» ɢ «Ɋɟɫɭɪɫɵ (Resources)».  

− Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɩɪɨɝɪɚɦɦɵ (4), ɜ ɤɨɬɨɪɨɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɨɤɧɚ (6) 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ (ɜ ɩɪɚɜɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ).  

− Ɉɤɧɨ (ɨɛɥɚɫɬɶ) ɫɨɨɛɳɟɧɢɣ (5, ɜ ɩɪɚɜɨɣ ɧɢɠɧɟɣ ɱɚɫɬɢ). ȼ ɷɬɨɦ ɨɤɧɟ 

ɩɨɹɜɥɹɸɬɫɹ ɫɨɨɛɳɟɧɢɹ ɤɨɦɩɢɥɹɬɨɪɚ, ɪɟɡɭɥɶɬɚɬɵ ɩɨɢɫɤɚ ɢ ɫɩɢɫɨɤ 

ɩɟɪɟɤɪɟɫɬɧɵɯ ɫɫɵɥɨɤ.  

− ɋɬɪɨɤɚ ɫɬɚɬɭɫɚ (7), ɫɨɞɟɪɠɚɳɚɹ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ 

ɩɪɨɟɤɬɚ (ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ). ɉɪɢ ɜɵɛɨɪɟ ɩɭɧɤɬɚ ɦɟɧɸ ɜ ɫɬɪɨɤɟ ɫɬɚɬɭɫɚ 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɟɝɨ ɨɩɢɫɚɧɢɟ; ɩɪɢ ɪɚɛɨɬɟ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ – ɭɤɚɡɵɜɚɟɬɫɹ 

ɩɨɡɢɰɢɹ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɤɭɪɫɨɪ (ɧɚɩɪɢɦɟɪ, Line:5, Col.11); ɜ ɪɟɠɢɦɟ 

ɜɢɡɭɚɥɢɡɚɰɢɢ – ɨɬɨɛɪɚɠɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɤɭɪɫɨɪɚ X ɢ Y, ɤɨɬɨɪɵɟ 

ɨɬɫɱɢɬɵɜɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɯɧɟɝɨ ɥɟɜɨɝɨ ɭɝɥɚ ɨɤɧɚ; ɟɫɥɢ ɭɤɚɡɚɬɟɥɶ 

ɦɵɲɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɷɥɟɦɟɧɬɟ, ɢɥɢ ɧɚɞ ɷɥɟɦɟɧɬɨɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɤɚɤɢɟ-ɥɢɛɨ 

ɞɟɣɫɬɜɢɹ, ɬɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɨɦɟɪ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ; ɩɪɢ ɜɫɬɚɜɤɟ ɷɥɟɦɟɧɬɚ – 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɟɝɨ ɧɚɡɜɚɧɢɟ (ɧɚɩɪɢɦɟɪ, Rectangle). ɉɪɢ ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ 

«Online» ɧɚɞɩɢɫɶ Online ɜ ɫɬɪɨɤɟ ɫɬɚɬɭɫɚ ɜɵɞɟɥɹɟɬɫɹ ɱɟɪɧɵɦ ɰɜɟɬɨɦ, ɜ ɢɧɨɦ 

ɫɥɭɱɚɟ ɧɚɞɩɢɫɶ ɫɟɪɚɹ. ȼ ɪɟɠɢɦɟ «Online» ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɜ ɤɚɤɨɦ 

ɫɨɫɬɨɹɧɢɢ ɧɚɯɨɞɢɬɫɹ ɩɪɨɝɪɚɦɦɚ: SIM – ɜ ɪɟɠɢɦɟ ɷɦɭɥɹɰɢɢ, RUN – 

ɩɪɨɝɪɚɦɦɚ ɡɚɩɭɳɟɧɚ, BP – ɭɫɬɚɧɨɜɥɟɧɚ ɬɨɱɤɚ ɨɫɬɚɧɨɜɚ, FORCE – ɩɪɨɢɫɯɨɞɢɬ 

ɮɢɤɫɚɰɢɹ ɩɟɪɟɦɟɧɧɵɯ.  



 

 

Ɉɛɥɚɫɬɢ Ƚɥɚɜɧɨɝɨ ɨɤɧɚ ɪɚɡɞɟɥɟɧɵ ɥɢɧɢɹɦɢ – ɪɚɡɞɟɥɢɬɟɥɹɦɢ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɦɵɲɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɞɨɛɪɚɬɶ 

ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɪɚɡɦɟɪɨɜ ɨɛɥɚɫɬɟɣ.  

ɍɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɩɪɨɝɪɚɦɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪɨɦ ɬɪɟɛɭɟɦɵɯ 

ɤɨɦɚɧɞ ɝɥɚɜɧɨɝɨ ɦɟɧɸ, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɝɥɚɜɧɨɝɨ ɨɤɧɚ 

ɩɪɨɝɪɚɦɦɵ ɢ ɫɨɞɟɪɠɢɬ ɩɭɧɤɬɵ «Ɏɚɣɥ (File)», «ɉɪɚɜɤɚ (Edit)», «ɉɪɨɟɤɬ 

(Project)», «ȼɫɬɚɜɤɚ (Insert)», «Ⱦɨɩɨɥɧɟɧɢɹ (Extras)», «Ɉɧɥɚɣɧ (Online)», 

«Ɉɤɧɨ (Window)» ɢ «ɋɩɪɚɜɤɚ (Help)».  

ȼɵɡɨɜ ɤɨɦɚɧɞ ɝɥɚɜɧɨɝɨ ɦɟɧɸ ɞɭɛɥɢɪɭɟɬɫɹ ɤɧɨɩɤɚɦɢ ɩɚɧɟɥɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɦɚɧɞɚɦɢ ɤɨɧɬɟɤɫɬɧɵɯ ɦɟɧɸ ɢ ɝɨɪɹɱɢɦɢ ɤɥɚɜɢɲɚɦɢ.  

 

3.1.2 əɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61131, ɉɈ CoDeSys 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɉɈ CoDeSys ɩɨɞɞɟɪɠɢɜɚɟɬ «əɡɵɤ ɧɟɩɪɟɪɵɜɧɵɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ» (CFC), ɫɯɨɠɢɣ ɫ FBD, ɧɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɨɫɥɟɞɧɟɝɨ, 

ɛɥɨɤɢ ɢ ɫɨɟɞɢɧɢɬɟɥɢ ɜ ɷɬɨɦ ɹɡɵɤɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɜɨɛɨɞɧɨ, ɪɚɡɪɟɲɚɸɬɫɹ 

ɰɢɤɥɵ ɢ ɫɜɨɛɨɞɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. 

 Ʉɚɠɞɵɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɹɡɵɤɨɜ ɨɛɥɚɞɚɟɬ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɱɟɪɬɚɦɢ, 

ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɪɟɲɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɱ. 

 Ʉɪɚɬɤɢɟ ɨɩɢɫɚɧɢɹ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ.  

əɡɵɤ «IL» – ɫɩɢɫɨɤ ɢɧɫɬɪɭɤɰɢɣ 

Ɍɟɤɫɬɨɜɵɣ ɹɡɵɤ, ɫɯɨɠɢɣ ɫ ɚɫɫɟɦɛɥɟɪɨɦ STEP5 ɮɢɪɦɵ SIEMENS; ɜɫɟ 

ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɱɟɪɟɡ ɚɤɤɭɦɭɥɹɬɨɪ; ɥɟɝɤɨ ɱɢɬɚɟɬɫɹ ɜ ɫɥɭɱɚɟ 

ɧɟɛɨɥɶɲɢɯ ɩɪɨɝɪɚɦɦ.  

Ʉɚɠɞɚɹ ɢɧɫɬɪɭɤɰɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɧɨɜɨɣ ɫɬɪɨɤɢ ɢ ɫɨɞɟɪɠɢɬ ɨɩɟɪɚɬɨɪ ɢ, 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɩɟɪɚɰɢɢ, ɨɞɢɧ ɢ ɛɨɥɟɟ ɨɩɟɪɚɧɞɨɜ, ɪɚɡɞɟɥɟɧɧɵɯ 

ɡɚɩɹɬɵɦɢ. ɉɟɪɟɞ ɨɩɟɪɚɧɞɨɦ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɦɟɬɤɚ, ɡɚɤɚɧɱɢɜɚɸɳɚɹɫɹ 

ɞɜɨɟɬɨɱɢɟɦ (:).  



 

 

Ʉɨɦɦɟɧɬɚɪɢɣ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɥɟɞɧɢɦ ɷɥɟɦɟɧɬɨɦ ɜ ɫɬɪɨɤɟ. Ɇɟɠɞɭ 

ɢɧɫɬɪɭɤɰɢɹɦɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɩɭɫɬɵɟ ɫɬɪɨɤɢ. ɉɪɢɦɟɪ IL ɩɪɨɝɪɚɦɦɵ 

ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.8  

 
Ɋɢɫɭɧɨɤ 49 – ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ IL 3.3.2.1.2  

əɡɵɤ «ST»! – ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɣ ɬɟɤɫɬ 

 Ɍɟɤɫɬɨɜɵɣ ɹɡɵɤ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɫɯɨɠɢɣ ɫ ɹɡɵɤɨɦ «ɉɚɫɤɚɥɶ»; 

ɨɩɬɢɦɚɥɟɧ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɰɢɤɥɨɜ ɢ ɭɫɥɨɜɢɣ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɧɚɛɨɪ ɢɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɧɵɯ ɨɩɟɪɚɬɨɪɚɯ 

(IF..THEN..ELSE) ɢ ɜ ɰɢɤɥɚɯ (WHILE..DO). 

 ɉɪɢɦɟɪ ST ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.9. 

 
Ɋɢɫɭɧɨɤ 50 – ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ ST 



 

 

 əɡɵɤ «FBD» – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɨɜɵɟ ɞɢɚɝɪɚɦɦɵ Ƚɪɚɮɢɱɟɫɤɢɣ 

ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɋɚɛɨɬɚɟɬ ɫɨ ɫɯɟɦɚɦɢ, ɫɨɫɬɨɹɳɢɦɢ ɢɡ ɛɥɨɤɨɜ ɢ 

ɨɩɟɪɚɧɞɨɜ – ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɰɟɩɟɣ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ 

ɥɨɝɢɱɟɫɤɨɟ ɢɥɢ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ, ɜɵɡɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ, 

ɩɟɪɟɯɨɞ ɢɥɢ ɢɧɫɬɪɭɤɰɢɸ ɜɨɡɜɪɚɬɚ.  

ɉɪɢɦɟɪ FBD ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.10. 

 
 Ɋɢɫɭɧɨɤ 51 – ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ FBD  

əɡɵɤ «LD» – ɪɟɥɟɣɧɵɟ ɞɢɚɝɪɚɦɦɵ 

 Ƚɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ, ɪɟɚɥɢɡɭɸɳɢɣ ɫɬɪɭɤɬɭɪɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ; 

ɩɪɨɝɪɚɦɦɚ ɧɚ ɹɡɵɤɟ LD ɫɨɫɬɨɢɬ ɢɡ ɫɯɟɦ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɰɟɩɟɣ, 

ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ ɥɨɝɢɱɟɫɤɨɟ ɢɥɢ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ, 

ɜɵɡɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ, ɩɟɪɟɯɨɞ ɢɥɢ ɢɧɫɬɪɭɤɰɢɸ ɜɨɡɜɪɚɬɚ. ɋɥɨɠɟɧ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɚɧɚɥɨɝɨɜɵɦɢ ɬɢɩɚɦɢ ɞɚɧɧɵɯ.  

Ʌɭɱɲɟ ɜɫɟɝɨ LD ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ, 

ɧɨ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɧɚ ɧɟɦ ɢ ɫɥɨɠɧɵɟ ɰɟɩɢ – ɤɚɤ ɜ FBD. 

Ʉɪɨɦɟ ɬɨɝɨ, LD ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɛɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

POU.  

ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɉɅɄ. Ⱦɨɩɭɫɬɢɦɨ 

ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɹɡɵɤɚɦɢ FBD ɢ LD.  

Ⱦɢɚɝɪɚɦɦɚ LD ɫɨɫɬɨɢɬ ɢɡ ɪɹɞɚ ɰɟɩɟɣ. ɋɥɟɜɚ ɢ ɫɩɪɚɜɚ ɫɯɟɦɚ ɨɝɪɚɧɢɱɟɧɚ 

ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɥɢɧɢɹɦɢ – ɲɢɧɚɦɢ ɩɢɬɚɧɢɹ. Ɇɟɠɞɭ ɧɢɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɰɟɩɢ, 

ɨɛɪɚɡɨɜɚɧɧɵɟ ɤɨɧɬɚɤɬɚɦɢ ɢ ɨɛɦɨɬɤɚɦɢ ɪɟɥɟ, ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɨɛɵɱɧɵɦɢ 



 

 

ɷɥɟɤɬɪɨɧɧɵɦɢ ɰɟɩɹ- 3 ɗɬɚɩɵ ɫɨɡɞɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 24 ɦɢ. 

ɋɥɟɜɚ ɥɸɛɚɹ ɰɟɩɶ ɧɚɱɢɧɚɟɬɫɹ ɧɚɛɨɪɨɦ ɤɨɧɬɚɤɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɫɵɥɚɸɬ ɫɥɟɜɚ 

ɧɚɩɪɚɜɨ ɫɨɫɬɨɹɧɢɟ «ON» ɢɥɢ «OFF», ɫɨɨɬɜɟɟɬɫɬɜɭɸɳɢɟ ɥɨɝɢɱɟɫɤɢɦ 

ɡɧɚɱɟɧɢɹɦ ɂɋɌɂɇȺ ɢɥɢ ɅɈɀɖ. Ʉɚɠɞɨɦɭ ɤɨɧɬɚɤɬɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɥɨɝɢɱɟɫɤɚɹ ɩɟɪɟɦɟɧɧɚɹ. ȿɫɥɢ ɩɟɪɟɦɟɧɧɚɹ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ «ɂɋɌɂɇȺ», ɬɨ 

ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɤɨɧɬɚɤɬ, ɟɫɥɢ «ɅɈɀɖ», ɬɨ ɩɪɚɜɨɟ ɫɨɟɞɢɧɟɧɢɟ 

ɩɨɥɭɱɚɟɬ ɡɧɚɱɟɧɢɟ «ȼɵɤɥɸɱɟɧɨ (OFF)». ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ LD 

ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.11.  

 
Ɋɢɫɭɧɨɤ 52 – ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ LD  

əɡɵɤ «SFC» – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɯɟɦɵ 

 Ƚɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ; 

ɫɨɫɬɨɢɬ ɢɡ ɲɚɝɨɜ ɢ ɩɟɪɟɯɨɞɨɜ; ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜɧɭɬɪɢ ɲɚɝɨɜ. ɇɟ 

ɤɨɧɜɟɪɬɢɪɭɟɬɫɹ ɜ ɞɪɭɝɢɟ ɹɡɵɤɢ.  

ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ SFC ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.12.  



 

 

 
Ɋɢɫɭɧɨɤ 53 – ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ SFC  

əɡɵɤ «CFC» – ɧɟɩɪɟɪɵɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɯɟɦɵ  

əɡɵɤ ɧɟɩɪɟɪɵɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ. ȼ ɨɬɥɢɱɢɟ ɨɬ FBD, ɧɟ 

ɢɫɩɨɥɶɡɭɟɬ ɰɟɩɢ, ɧɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨ ɪɚɡɦɟɳɚɬɶ ɤɨɦɩɨɧɟɧɬɵ ɢ 

ɫɨɟɞɢɧɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɛɪɚɬɧɵɟ ɫɜɹɡɢ.  

ɉɪɢɦɟɪ CFC ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.13.  



 

 

 
Ɋɢɫɭɧɨɤ 54 – ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ CFC 

 

3.1.3 ɉɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɨɟɤɬɚ 

ɉɪɨɟɤɬ ɫɨɡɞɚɟɬɫɹ ɜ ɉɈ CoDeSys ɧɚ ɥɸɛɨɦ ɢɡ ɞɨɫɬɭɩɧɵɯ ɹɡɵɤɨɜ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɨɟɤɬ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 

ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (POU, Program Organization Unit). Ƚɥɚɜɧɚɹ 

ɩɪɨɝɪɚɦɦɚ, ɜɵɩɨɥɧɹɟɦɚɹ ɰɢɤɥɢɱɟɫɤɢ, ɞɨɥɠɧɚ ɧɚɡɵɜɚɬɶɫɹ PLC_PRG.  

Ʉ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɨɧɟɧɬɚɦ (POU) ɨɬɧɨɫɹɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɢ, 

ɮɭɧɤɰɢɢ ɢ ɩɪɨɝɪɚɦɦɵ. Ɉɬɞɟɥɶɧɵɟ POU ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɞɟɣɫɬɜɢɹ 

(ɩɨɞɩɪɨɝɪɚɦɦɵ).  

Ʉɚɠɞɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɨɧɟɧɬ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɞɟɥɚ ɨɛɴɹɜɥɟɧɢɣ ɢ 

ɤɨɞɚ. Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɜɫɟɝɨ ɤɨɞɚ POU ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɢɡ ɆɗɄ 

ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (IL, ST, FBD, SFC, LD ɢɥɢ CFC). 



 

 

 CoDeSys ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɫɟ ɨɩɢɫɚɧɧɵɟ ɫɬɚɧɞɚɪɬɨɦ ɆɗɄ ɤɨɦɩɨɧɟɧɬɵ. 

Ⱦɥɹ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɤɥɸɱɢɬɶ ɜ ɫɜɨɣ ɩɪɨɟɤɬ ɛɢɛɥɢɨɬɟɤɭ 

standard.lib. 

POU ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɞɪɭɝɢɟ POU, ɧɨ ɪɟɤɭɪɫɢɢ ɧɟɞɨɩɭɫɬɢɦɵ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɪɨɟɤɬɟ ɦɨɝɭɬ ɛɵɬɶ ɹɜɧɨ ɨɩɪɟɞɟɥɟɧɵ ɧɟɫɤɨɥɶɤɨ ɡɚɞɚɱ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɜɵɩɨɥɧɟɧɢɹ.  

 

3.1.4 Ɍɢɩɵ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ 

Ɍɢɩ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɟɬ ɪɨɞ ɢɧɮɨɪɦɚɰɢɢ ɢ ɦɟɬɨɞɵ ɟɟ ɨɛɪɚɛɨɬɤɢ ɢ 

ɯɪɚɧɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɹɟɦɨɣ ɩɚɦɹɬɢ. ɉɪɨɝɪɚɦɦɢɫɬ ɦɨɠɟɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɦɟɧɬɚɪɧɵɟ (ɛɚɡɨɜɵɟ) ɬɢɩɵ ɞɚɧɧɵɯ 

(ɥɨɝɢɱɟɫɤɢɣ, ɰɟɥɨɱɢɫɥɟɧɧɵɟ, ɪɚɰɢɨɧɚɥɶɧɵɟ, ɫɬɪɨɤɨɜɵɟ, ɜɪɟɦɟɧɧɵɟ) ɢɥɢ 

ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ (ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ) ɬɢɩɵ ɧɚ ɢɯ ɨɫɧɨɜɟ.  

 

3.1.5 ɍɫɬɚɧɨɜɤɚ ɫɜɹɡɢ ɫ ɉɅɄ 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɫɜɹɡɢ ɉɈ CoDeSys ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɫɥɟɞɭɟɬ 

ɨɞɧɨɤɪɚɬɧɨ ɧɚɫɬɪɨɢɬɶ ɤɚɧɚɥ ɫɜɹɡɢ (ɢɧɬɟɪɮɟɣɫ ɢ ɧɚɫɬɪɨɣɤɢ ɨɛɦɟɧɚ), ɩɨ 

ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɜɹɡɶ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɩɪɢ ɨɬɥɚɞɤɟ 

ɩɪɨɝɪɚɦɦɵ, ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ ɫɜɹɡɢ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɩɪɢ 

ɩɟɪɟɯɨɞɟ ɧɚ ɫɜɹɡɶ ɩɨ ɞɪɭɝɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. ɍɫɬɚɧɨɜɤɚ ɫɜɹɡɢ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ 

ɜɨɡɦɨɠɧɚ ɩɨ ɢɧɬɟɪɮɟɣɫɚɦ Ethernet, Debug RS-232, USB Device ɢɥɢ ɱɟɪɟɡ 

ɦɨɞɟɦ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦɭ ɩɨɪɬɭ RS-232 ɢɥɢ Debug RS-232. 

3.2 Ʌɢɫɬɢɧɝ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɉɅɄ



 

 

 

Ɋɢɫɭɧɨɤ 55 -  Ʌɢɫɬɢɧɝ ɨɫɧɨɜɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɉɅɄ110 



 

 

 

Ɋɢɫɭɧɨɤ 56 - Ʌɢɫɬɢɧɝ ɨɫɧɨɜɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɉɅɄ110 



 

 

 

Ɋɢɫɭɧɨɤ 57- Ʌɢɫɬɢɧɝ ɨɫɧɨɜɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɉɅɄ110



 

 

3.3 Ʌɢɫɬɢɧɝ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ 

PROGRAM PLC_PRG 

VAR 

 a,b,c,d,e,f,g,h,i,j,l,m:WORD; 

   (*ȼɯɨɞɵ ɨɬ ɉɅɄ110*) 

 SQ7,SQ8,SQ3,SQ10,SQ11,KA1,SP1,SA4_1,SA4_2,SA5,SA6_1,SA6_2,

SQ5,SQ6,SA11_1,SA11_2:BOOL; 

 // ɪɚɫɩɚɤɨɜɤɚ 0 ɪɟɝɢɫɬɪɚ ɜɯɨɞɨɜ ɨɬ ɉɅɄ 

  reg_0: WORD_AS_BIT; 

  (*ȼɵɯɨɞɵ ɉɅɄ*) 

 VS14_1,VS14_2,VS14_3,VS14_4,VS1,VS2,VS3,VS4,KL1,KL2,VS13_1

,VS13_2:BOOL; (*ɩɟɪɟɦɟɧɧɵɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɵɯɨɞɚɦɢ ɉɅɄ*) 

 VS14_1v,VS14_2v,VS14_3v,VS14_4v,VS1v,VS2v,VS3v,VS4v,KL1v,K

L2v,VS13_1v,VS13_2v:BOOL; (*ɩɟɪɟɦɟɧɧɵɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɫɬɨɹɧɢɣ 

ɜɵɯɨɞɨɜ ɉɅɄ*) 

 KV17,SA3,SB22:BOOL; (*ɩɟɪɟɦɟɧɧɵɟ ɜɢɪɬɭɚɥɶɧɵɯ ɫɢɝɧɚɥɨɜ: 

ɚɜɚɪɢɹ ɒȾ, ɫ ɩɥɢɬɨɣ/ɛɟɡɩɥɢɬɵ, ɨɛɧɭɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ. ɗɬɢ ɫɢɝɧɚɥɵ ɬɨɥɶɤɨ ɫ 

ɋɉɄ*) 

  // ɭɩɚɤɨɜɤɚ 1 ɪɟɝɢɫɬɪɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɵɯɨɞɚɦɢ ɉɅɄ 

  reg_1: BIT_AS_WORD; 

  reg_2: WORD_AS_BIT; (*Ɋɟɝɢɫɬɪ  ɫɨɫɬɨɹɧɢɣ ɜɵɯɨɞɨɜ ɉɅɄ 

(2)*) 

  (*ȼɵɯɨɞɵ Ɇɍ110-8Ɋ*) 

 KM1,KM2,KM3,KM4,KM5_1,KM5_2,KM10_KM11,KM13,KM6_7,K

M8,KM15,KM12_1,KM12_2,KM14_1,KM14_2,KL16_1,KL16_2:BOOL;

 (*ɩɟɪɟɦɟɧɧɵɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɵɯɨɞɚɦɢ*) 

 KM1v,KM2v,KM3v,KM4v,KM5_1v,KM5_2v,KM10_KM11v,KM13v,K

M6_7v,KM8v,KM15v,KM12_1v,KM12_2v,KM14_1v,KM14_2v,KL16_1v,KL16_2v

:BOOL;(*ɩɟɪɟɦɟɧɧɵɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɫɬɨɹɧɢɣ ɜɵɯɨɞɨɜ Ɇɍ*) 

 // ɍɩɚɤɨɜɤɚ 3 ɪɟɝɢɫɬɪɚ ɞɥɹ ɤɨɦɚɧɞ ɧɚ Ɇɍ110-8 



 

 

 reg_3: BIT_AS_WORD; 

 reg_4: WORD_AS_BIT;(*Ɋɟɝɢɫɬɪ  ɫɨɫɬɨɹɧɢɣ ɜɵɯɨɞɨɜ Ɇɍ (4)*) 

 (*ȼɯɨɞɵ ɨɬ Ɇȼ110-32, Ɇȼ110-16*) 

 SA12,SB2,SB3,SB4,SB5,SB6,SB7,SB8,SB9,SB10,SB11,SB12,SB13,SB

14,SB15,SB16:BOOL; //ɤɧɨɩɤɢ 

 KM1i,KM2i,KM3i,KM4i,KM5_2i,KM5_1i,KM6i,KM7i,KM8i,KM10i,K

M11i,KM12_2i,KM12_1i,KM13i,KM14_2i,KM14_1i,KM15i,in31,in32:BOOL; //ɛ/ɤ 

ɩɭɫɤɚɬɟɥɟɣ 

 KK1,KK2,KK3,KK4,KK5,KK6,KK7,KK8,KK10,KK11,KK12,KK13,in1

4,in15,in16,in17:BOOL; // ɤɨɧɬɚɤɬɵ ɬɟɩɥɨɜɵɯ ɪɟɥɟ 

 reg_5: WORD_AS_BIT;(*Ɋɟɝɢɫɬɪ  ɫɨɫɬɨɹɧɢɣ ɜɯɨɞɨɜ ɆB110-32 1-16 

(5)*) 

 reg_6: WORD_AS_BIT;(*Ɋɟɝɢɫɬɪ  ɫɨɫɬɨɹɧɢɣ ɜɯɨɞɨɜ ɆB110-32 1-16 

(5)*) 

 reg_7: WORD_AS_BIT;// Ɋɚɫɩɚɤɨɜɤɚ ɪɟɝɢɫɬɪɚ ɜɯɨɞɨɜ ɨɬ Ɇȼ110-16 

(*ɉɟɪɟɦɟɧɧɵɟ ɞɭɛɥɢɪɭɸɳɢɟ ɜɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɨɬ ɤɧɨɩɨɤ ɢ 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ(ɜɢɪɬɭɚɥɶɧɵɟ ɤɧɨɩɤɢ ɋɉɄ),ɢ ɞɚɬɱɢɤɨɜ*) 

 SB2d,SB3d,SB4d,SB5d,SB6d,SB7d,SB8d,SB9d,SB10d,SB11d,SB12d,S

B13d,SB14d,SB15d,SB16d:BOOL; //ɤɧɨɩɤɢ 

 SQ7d,SQ8d,SQ3d,SQ10d,SQ11d,KA1d,SP1d,SA12d,SA4_1d,SA4_2d,S

A5d,SA6_1d,SA6_2d,SQ5d,SQ6d,SA11_1d,SA11_2d:BOOL;  //ɩɟɪɟɤɥɸɱɚɬɟɥɢ(d-

ɡɧɚɱɢɬ ɤɨɦɚɧɞɚ ɨɬ ɋɉɄ) 

 KM1id,KM2id,KM3id,KM4id,KM5_2id,KM5_1id,KM6id,KM7id,KM8i

d,KM10id,KM11id,KM12_2id,KM12_1id,KM13id,KM14_2id,KM14_1id,KM15id,in

31d,in32d:BOOL; //ɛ/ɤ ɩɭɫɤɚɬɟɥɟɣ 

 KK1d,KK2d,KK3d,KK4d,KK5d,KK6d,KK7d,KK8d,KK10d,KK11d,KK

12d,KK13d,in14d,in15d,in16d,in17d:BOOL; // ɤɨɧɬɚɤɬɵ ɬɟɩɥɨɜɵɯ ɪɟɥɟ 

  

 // Ɋɟɝɢɫɬɪɵ ɞɭɛɥɢɪɨɜɚɧɧɵɣ ɤɨɧɨɩɨɤ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɢ ɞɚɬɱɢɤɨɜ ɨɬ 

ɋɉɄ 



 

 

 reg_8,reg_9: BIT_AS_WORD; 

//ɉɟɪɟɦɟɧɧɵɟ ɥɨɝɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɤɧɨɩɤɚɦɢ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ ɨɬ ɋɉɄ 

 SA5_6,SA5_6a:BOOL; // ɩɟɪɟɦɟɧɧɚɹ ɞɥɹ ɨɛɴɟɞɢɧɟɧɢɹ SA5 SA6 

 // ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɫɬɨɥɚ  

 tSA4:INT; //ɩɨɥɨɠɟɧɢɟ ɛɟɝɭɧɤɚ ɪɟɝɭɥ-ɹ ɫɤɨɪɨɫɬɢ ɫɬɨɥɚ 

 SA4:BOOL;  //ɧɟɜɢɞɢɦɚɹ ɤɧɨɩɤɚ ɮɢɤɫɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɧɚ ɦɨɦɟɧɬ 

ɧɚɱɚɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

  selectorSA4: POU; // ɛɥɨɤ ɩɟɪɟɤɥɸɱɟɧɢɹ (ɨɩɪɟɞɟɥɟɧɢɟ 

ɧɚɩɪɚɜɥɟɧɢɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɛɨɥɶɲɟ ɢɥɢ ɦɟɧɶɲɟ) 

  R_TRIG_0:R_TRIG; 

 r1: RS; //ɜɤɥɸɱɟɧɢɟ ɩɨ ɧɨɜɨɣ ɧɟɜɢɞɢɦɨɣ ɤɧɨɩɤɢ ɮɢɤɫɚɰɢɢ 

 blink1: BLINK; //ɝɟɧɟɪɚɬɨɪ ɢ ɫɱɟɬɱɢɤ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɩɟɪɟɦɟɧɧɨɣ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɜɪɟɦɟɧɢ ɢɦɩɭɥɶɫɚ ɩɟɪɟɤɥɸɱɟɧɢɹ SA4, 

 ctud1: CTUD; //ɧɭɠɧɵ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɡɟɥёɧɨɣ ɩɨɥɨɫɤɢ 

 //3-ɯ ɩɨɡɢɰɢɨɧɧɵɣ ɩɟɪɟɤɥɸɳɚɬɟɥɶ SA11 

 SA11int,SA11_2int:INT; // ɭɝɨɥ ɩɨɥɨɠɟɧɢɹ ɪɢɫɭɧɤɚ 

ɩɟɪɟɤɥɸɱɚɬɟɥɹ 

 ctuSA11_1,ctuSA11_2: CTU; 

 SA11_1x,SA11_2x: BOOL; //ɧɟɜɢɞɢɦɵɟ ɤɧɨɩɤɢ ɩɟɪɟɤɥɸɱɟɧɢɹ 

 //5-ɬɢ ɩɨɡɢɰɢɨɧɧɵɣ ɩɪɟɤɥɶɸɱɚɬɟɥɶ SA6 

 SA5dx,SA5dx1:BOOL; 

 //ɍɫɬɨɚɜɤɢ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɱɢɫɟɥ 

 mm:REAL; // ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ ɥɢɧɟɣɤɢ(ɷɧɤɨɞɟɪɚ),ɢɦɩ 

 mm_v:REAL; //Ɉɬɨɛɪɚɠɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ 

ɥɢɧɟɣɤɢ(ɷɧɤɨɞɟɪɚ),ɦɦ 

 mmD:WORD; //Ɉɬɨɛɪɚɠɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ ɒȾ, ɢɦɩ 

 mmD_v:real; //Ɉɬɨɛɪɚɠɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ ɒȾ, ɦɦ 

 Rassogl:REAL; //Ɋɚɫɫɨɝɥɚɫɨɜɚɧɢɟ 

 D_Rassogl:REAL :=10; //Ɋɚɫɫɨɝɥɚɫɨɜɚɧɢɟ ɞɨɩɭɫɬɢɦɨɟ 

 Shag_ver:INT; //ɡɚɞɚɧɢɟ ɲɚɝɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ, ɦɤɦ 



 

 

 Zadanie:INT; //ɨɛɳɟɟ ɡɚɞɚɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, 

ɫɭɦɦɚɪɧɨɟ ɲɚɝɨɜ, ɦɦ 

 Shag_gor:INT :=500; //ɡɚɞɚɧɢɟ ɲɚɝɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɚɱɢ, ɦɫɟɤ 

  

 v_ShD:INT; //ɫɤɨɪɨɫɬɶ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɱɚɫɬɨɬɚ ɬɚɤɬɨɜɨɝɨ 

ɝɟɧɟɪɚɬɨɪɚ, ɫɟɤ (ɩɟɪɢɨɞ) 

 t_otsk:INT :=1000; //ɜɪɟɦɹ ɨɬɫɤɨɤɚ, ɦɫɟɤ 

 Plavnost: INT :=50; // ɩɥɚɜɧɨɦɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɫɬɨɥɚ 

  

  

// Ⱦɢɚɝɧɨɫɬɢɤɚ ɩɭɫɤɚɬɟɥɟɣ  

 Al_KM1,al_KM2,al_km3,al_km4,al_km5,al_km6,al_km7,al_km8,al_km

10,al_km11,al_km12,al_km13,al_km14,al_km15: BYTE; //ɩɟɪɟɦɟɧɧɵɟ ɫ 

ɲɢɮɪɨɦ ɚɜɚɪɢɢ, ɫɦ.ɜ ɤɨɧɮɢɝɭɪɚɬɨɪɟ ɚɜɚɪɢɣ 

 al1,al2: BOOL; (*ɩɟɪɟɦɟɧɧɵɟ ɧɚɥɢɱɢɹ ɚɜɚɪɢɢ, ɞɜɟ ɞɥɹ ɢɧɜɟɪɫɢɢ*) 

 POU_Diagnost_0: POU_Diagnost; //ɩɨɞɩɪɨɝɪɚɦɦɚ ɞɢɚɝɧɨɫɬɢɤɢ 

ɚɜɚɪɢɢ 

 POU_Diagnost_1: POU_Diagnost; //ɡɚɲɢɮɪɨɜɵɜɚɟɬ ɫɨɫɬɨɹɧɢɟ 

ɫɢɝɧɚɥɨɜ ɧɚ ɜɯɨɞɟ ɜ ɩɟɪɟɦɟɧɧɭɸ 

 POU_Diagnost_2,POU_Diagnost_3,POU_Diagnost_15,POU_Diagnost_1

6: POU_Diagnost; 

 POU_Diagnost_4,POU_Diagnost_5,POU_Diagnost_6,POU_Diagnost_7,

POU_Diagnost_8,POU_Diagnost_9,POU_Diagnost_10,POU_Diagnost_11,POU_Diag

nost_12,POU_Diagnost_13,POU_Diagnost_14: POU_Diagnost; 

aKM1,aKM2,aKM3,aKM4,aKM5,aKM6,aKM7,aKM8,aKM10,aKM11,aKM12,

aKM13,aKM14,aKM15:BOOL;//ɧɚɥɢɱɢɟ ɚɜɚɪɢɢ ɩɭɫɤɚɬɟɥɹ, ɤɨɦɚɧɞɚ ɨɬɤɥɸɱɟɧɢɹ 

 // ɪɟɝɫɬɪ ɤɨɦɚɧɞ ɚɜɚɪɢɣ ɩɭɫɤɚɬɟɥɟɣ 

 k: WORD; 

 // Ɋɟɝɢɫɬɪɪ ɩɟɪɟɞɚɱɢ ɚɜɚɪɢɣ ɩɭɫɤɚɬɟɥɟɣ 

 reg_11: BIT_AS_WORD; 



 

 

 // Ɋɟɝɢɫɬɪɵ ɩɟɪɟɞɚɱɢ ɷɦɭɥɹɰɢɢ ɜɯɨɞɨɜ 

 reg_12: BIT_AS_WORD; 

 reg_13: BIT_AS_WORD; 

  

 mm0,mm1:WORD; 

 W_to_DW_0: W_to_DW; 

 // ɫɨɫɬɨɹɧɢɟ ɪɚɛɨɬɵ ɫɬɨɥɚ 1 -ɫɬɨɥ ɪɚɛɨɬɚɟɬ 

 KV6: BOOL; 

 // Ⱥɜɚɪɢɹ "ɧɟɬ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɩɥɢɬɵ" 

 al_KA1: BOOL; 

 // Ⱥɜɚɪɢɹ ɧɟɬ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɚɜɥɢɤɟ 

 al_SP1: BOOL; 

 // ɂɧɢɰɢɚɰɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɣ AlarmClass3 

 mes: BOOL; 

 mes1: BOOL; 

 // ɉɥɢɬɚ ɧɟ ɧɚɦɚɝɧɢɱɟɧɚ 

 mes2: BOOL; 

 // Ɋɟɠɢɦ ɪɭɱɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɨɣɤɢ. 

 mes3: BOOL; 

 // ɇɟ ɜɪɚɳɚɟɬɫɹ ɧɚɠɞɚɱɧɵɣ ɤɪɭɝ 

 mes4: BOOL; 

 // Ɋɟɠɢɦ ɪɭɱɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 

 mes5: BOOL; 

 // Ɋɟɠɢɦ ɩɪɚɜɤɢ ɤɪɭɝɚ 

 mes6: BOOL; 

 // ȼɤɥɸɱɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɩɥɢɬɵ. 

 mes7: BOOL; 

 // ɉɥɢɬɚ ɧɟ ɧɚɦɚɝɧɢɱɟɧɚ. 

 mes8: BOOL; 

 // Ɋɚɛɨɬɚɟɬ ɫɬɨɥ. 



 

 

 mes9: BOOL; 

 // ɉɥɢɬɚ ɧɟ ɧɚɦɚɝɧɢɱɟɧɚ. 

 mes10: BOOL; 

 // ɋɬɨɥ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ 

 mes11: BOOL; 

 mes12: BOOL; 

END_VAR  

VAR RETAIN 

 M_lin:REAL :=1; //ɦɚɫɲɬɚɛ ɥɢɧɟɣɤɢ (ɷɧɤɨɞɟɪɚ) mm_v=ɢɦɩɭɥɶɫɵ 

ɷɧɤɨɞɟɪɚ/M_lin 

 M_ShD:REAL :=1; //ɦɚɫɲɬɚɛ ɩɟɪɟɦɟɳɟɧɢɹ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ 

mmD= ɢɦɩɭɥɶɫɵ ɒȾ/M_ShD 

END_VAR 



 

 

3.4 Ɉɤɧɚ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ 

 
Ɋɢɫɭɧɨɤ 58 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 1: ɭɩɪɚɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚɦɢ ɫɬɨɥɚ. 



 

 

 
Ɋɢɫɭɧɨɤ 59 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 2: ɭɩɪɚɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚɦɢ ɫɬɨɣɤɢ. 



 

 

 
Ɋɢɫɭɧɨɤ 60 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 3: ɜɵɛɨɪ ɪɟɠɢɦɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ. 



 

 

 
Ɋɢɫɭɧɨɤ 61 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 4: ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɟɦ ɫɬɨɣɤɢ. 



 

 

 
Ɋɢɫɭɧɨɤ 62 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 5: ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ ɗɄɊȺɇ 1. 



 

 

 
Ɋɢɫɭɧɨɤ 63 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 6: ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɱɢ ɗɄɊȺɇ 2. 



 

 

 
Ɋɢɫɭɧɨɤ 64 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 7: ɪɟɠɢɦ ɧɚɫɬɪɨɣɤɢ ɗɄɊȺɇ 1. 



 

 

 
Ɋɢɫɭɧɨɤ 65 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 8: ɪɟɠɢɦ ɧɚɫɬɪɨɣɤɢ ɗɄɊȺɇ 2. 



 

 

 
Ɋɢɫɭɧɨɤ 66 -  ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 9: ɪɟɠɢɦ ɧɚɫɬɪɨɣɤɢ ɗɄɊȺɇ 3. 



 

 

 

 
Ɋɢɫɭɧɨɤ 67 - ɗɤɪɚɧɵ ɤɨɧɬɪɨɥɟɪɚ Ɉȼȿɇ ɋɉɄ107 ɥɢɫɬ 10: ɫɨɨɛɳɟɧɢɟ ɩɪɢ ɚɜɚɪɢɢ.



 

 

ɁАɄɅɘɑȿɇɂȿ 

ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɧɚɦɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɢ ɦɨɧɬɚɠɧɚɹ 

ɫɯɟɦɚ. ɉɪɨɢɡɜɟɞɟɧɚ ɡɚɦɟɧɚ ɫɢɥɨɜɨɣ ɢ ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɫɯɟɦɵ ɜ ɷɥɟɤɬɪɨɲɤɚɮɭ.  

ɍɫɬɚɧɨɜɥɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɞɚɬɱɢɤɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɵɫɢɥɨ 

ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɢɡɞɟɥɢɣ. Ⱦɥɹ ɛɨɥɶɲɟɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɛɵɥɢ 

ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɪɨɫɫɟɥɶɧɵɯ ɪɟɝɭɥɹɬɨɪɚ. Ɂɚɦɟɧɟɧɵ ɦɨɪɚɥɶɧɨ 

ɭɫɬɚɪɟɜɲɢɟ ɫɟɥɶɫɢɧɵ ɧɚ ɫɨɜɪɟɦɟɧɧɭɸ ɨɩɬɢɱɟɫɤɭɸ ɥɢɧɟɣɤɭ. ȼɧɟɫɟɧɵ ɢɡɦɟɧɟɧɢɹ 

ɜ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɨɦ. 

 Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɰɟɫɫɨɜ ɛɵɥ 

ɭɫɬɚɧɨɜɥɟɧ ɫɟɧɫɨɪɧɵɣ ɷɤɪɚɧ. ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɢɥɨɜɵɟ ɷɥɟɦɟɧɬɵ, ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɜɵɩɭɫɤɚɟɬɫɹ 

ɪɨɫɫɢɣɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ. ɗɬɨ ɭɩɪɨɫɬɢɬ ɞɚɥɶɧɟɣɲɢɣ ɪɟɦɨɧɬ ɢ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɲɥɢɮɨɜɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
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