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ɋɬɭɞɟɧɬɭ     Ʉɭɫɬɨɜɭ ɇɢɤɨɥɚɸ ȿɜɝɟɧɶɟɜɢɱɭ 

Ƚɪɭɩɩɚ  Ɏɗ15-08ɛ   ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)    15.03.06 

       «Ɇɟɯɚɬɪɨɧɢɤɚ ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɚ»                                                                   
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɩɵɬɧɨ-

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɪɚɡɰɚ ɥɢɫɬɨɩɨɞɛɨɪɨɱɧɨɝɨ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ 
ɛɚɡɟ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 19632/ ɋ ɨɬ 28 ɞɟɤɚɛɪɹ 2019ɝ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɋɨɥɨɜɶɸɤ ȼ.Ɇ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮ. ɊɢɌɄ ɉɂ                  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ  
1. Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɱɚɫɬɟɣ ɪɨɛɨɬɚ 

2. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ 

3. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɯɜɚɬɭ ɪɨɛɨɬɚ 

4. Ȼɚɡɚ ɞɚɧɧɵɯ ɩɨ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɹɦ 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ 

Ƚɥɚɜɚ 1 – Ɉɩɢɫɚɧɢɟ ɪɨɛɨɬɚ ɤɚɤ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ 

Ƚɥɚɜɚ 2 – ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɟɥɶɬɚ ɪɨɛɨɬɨɦ 

Ƚɥɚɜɚ 3 – Ɉɰɟɧɤɚ ɬɨɱɧɨɫɬɢ ɞɟɥɶɬɚ - ɪɨɛɨɬɚ 

Ƚɥɚɜɚ 4 – ɉɟɪɟɦɟɳɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɨɩɨɪɧɨɣ ɫɬɚɧɢɧɵ  

Ƚɥɚɜɚ 5 – Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 

Ƚɥɚɜɚ 6 – ɋɨɡɞɚɧɢɟ 3D ɦɨɞɟɥɢ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ ɜ Solid Works 

Ƚɥɚɜɚ 7 – Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 
ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ, ɫɥɚɣɞɨɜ  
 

Ʌɢɫɬ 1 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɜɟɪɯɧɟɣ ɩɥɚɬɮɨɪɦɵ 

Ʌɢɫɬ 2 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɧɢɠɧɟɣ ɩɥɚɬɮɨɪɦɵ  

Ʌɢɫɬ 3 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɨɩɨɪɧɨɣ ɫɬɚɧɢɧɵ 

Ʌɢɫɬ 4 – Ɉɛɳɢɣ ɜɢɞ ɞɟɥɶɬɚ - ɪɨɛɨɬɚ 

Ʌɢɫɬ 5 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                         ____________               ȼ. Ɇ. ɋɨɥɨɜɶɸɤ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ      ____________                ɇ. ȿ. Ʉɭɫɬɨɜ 
 

                                                                                       « 11 » ɦɚɹ 2019 ɝ. 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɟɥɶɬɚ-

ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ» ɫɨɞɟɪɠɢɬ 146 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 3 

ɩɪɢɥɨɠɟɧɢɹ, 26 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɋȿɊȼɈȾȼɂȽȺɌȿɅɖ, ɋȿɊȼɈɉɊȿɈȻɊȺɁɈȼȺɌȿɅɖ, ȾȿɅɖɌȺ-

ɉȺɊȺɅɅȿɅɖɇɕɃ ɊɈȻɈɌ, ɆȺɌȿɆȺɌɂɑȿɋɄȺə ɆɈȾȿɅɖ, ɈɉɈɊɇȺə 

ɋɌȺɇɂɇȺ, ɄɈɇɌɊɈɅɅȿɊ. 

ɐɟɥɢ ɩɪɨɟɤɬɚ: 

• - ɫɬɚɬɢɱɟɫɤɢɣ ɢ ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɢɜɨɞɨɜ; 

• - ɩɨɞɛɨɪ ɩɪɢɜɨɞɨɜ; 

• - ɧɚɫɬɪɨɣɤɚ ɩɪɢɜɨɞɨɜ ɜ ɉɈ ASDASOFT; 

• - ɪɟɚɥɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɪɨɛɨɬɚ ɢ ɫɯɟɦ ɩɨɞɤɥɸɱɟɧɢɹ; 

• - ɪɚɫɱёɬ ɫɢɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɧɚɩɪɹɠɟɧɢɣ ɢ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ ɨɩɨɪɧɨɣ 

ɫɬɚɧɢɧɵ; 

• - ɚɧɚɥɢɡ ɬɨɱɧɨɫɬɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ; 

• - ɪɟɲɟɧɢɟ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ  ɜ ɉɈ 

Mathɫad/Mathlab/ISPSOFT; 

• - ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɜ ɉɈ Mathlab; 

• - ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɫɯɜɚɬɚ ɪɨɛɨɬɚ; 

• - ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ ɜ ISPSOFT; 

• - ɪɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɧɟ ɬɪɟɛɭɸɳɟɝɨ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ ɜ 

ɉɈ DOPSOFT; 

• - ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ; 

• - ɚɧɚɥɢɡ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ȼ ɯɨɞɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥ ɢɡɝɨɬɨɜɥɟɧ  ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ 

ɞɟɥɶɬɚ - ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ. ɋɬɟɧɞ ɢɫɩɵɬɵɜɚɥɫɹ ɜ ɭɫɥɨɜɢɹɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɬ. Ɍɚɤɠɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ  ɩɭɬёɦ ɢɫɫɥɟɞɨɜɚɥɚɫɶ 

ɬɨɱɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ  
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ȼȼȿȾȿɇɂȿ 
 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɨɧɚ (ɚɜɬɨɦɚɬɢɡɚɰɢɹ) ɹɜɥɹɟɬɫɹ ɪɟɲɚɸɳɢɦ 

ɮɚɤɬɨɪɨɦ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫɨɦ ɨɫɬɚёɬɫɹ ɩɨɜɵɲɟɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɭɜɟɥɢɱɟɧɢɟ ɜɵɩɭɫɤɚ 

ɩɪɨɞɭɤɰɢɢ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ ɝɪɚɧɢɰ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɩɪɢ 

ɡɧɚɱɢɬɟɥɶɧɨɦ ɫɨɤɪɚɳɟɧɢɢ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ. ɗɬɨ ɬɪɟɛɭɟɬ ɤɨɪɟɧɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɨɫɧɚɳɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɞɨɥɢ 

ɪɭɱɧɨɝɨ ɬɪɭɞɚ. Ɉɧɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɲɢɪɨɤɢɦ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

 Ɉɫɧɨɜɧɵɦ ɪɟɲɟɧɢɟɦ ɬɚɤɢɯ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɪɨɛɨɬɨɜ. Ʉ ɬɚɤɢɦ ɬɢɩɚɦ ɪɨɛɨɬɨɜ ɨɬɧɨɫɢɬɫɹ ɢ ɞɟɥɶɬɚ-

ɩɚɪɚɥɥɟɥɶɧɵɣ ɪɨɛɨɬ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɦɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɬɨɥɶɤɨ ɫɛɨɪɨɱɧɵɟ ɪɨɛɨɬɵ ɢ ɪɨɛɨɬɵ 

ɩɟɪɟɤɥɚɞɱɢɤɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɨɛɨɬɵ ɞɚɧɧɨɝɨ ɬɢɩɚ ɫɩɨɫɨɛɧɵ ɜɵɩɨɥɧɹɬɶ 

ɪɚɡɥɢɱɧɵɟ ɫɛɨɪɨɱɧɵɟ ɨɩɟɪɚɰɢɢ ɛɵɫɬɪɟɟ ɢ ɤɚɱɟɫɬɜɟɧɧɟɟ, ɱɟɦ ɱɟɥɨɜɟɤ. ȼɵɫɨɤɚɹ 

ɬɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɦɚɥɟɧɶɤɨɟ  ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɡɚ ɫɱɟɬ 

ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ, ɜɨɬ ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɪɨɫ ɢ ɩɨɫɬɨɹɧɧɨɟ 

ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɪɵɧɤɚ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɫɛɨɪɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. 

ɋɩɟɤɬɪ ɩɪɢɦɟɧɟɧɢɹ ɞɟɥɶɬɚ-ɪɨɛɨɬɨɜ  ɨɱɟɧɶ ɲɢɪɨɤ, ɧɚɱɢɧɚɹ  ɨɬ ɪɨɛɨɬɨɜ 

ɞɚɧɧɨɝɨ ɬɢɩɚ  ɜ ɫɮɟɪɟ ɦɢɤɪɨɯɢɪɭɪɝɢɢ ɢ ɡɚɤɚɧɱɢɜɚɹ ɞɟɥɶɬɚ-ɪɨɛɨɬɚɦɢ ɜ ɫɮɟɪɟ 

ɪɚɡɜɥɟɱɟɧɢɣ. 
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 1 Ɉɩɢɫɚɧɢɟ ɪɨɛɨɬɚ ɤɚɤ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ 

 
 ȼ 1980 ɝɨɞɭ, ɤɨɝɞɚ Ɋɷɣɦɨɧɞ Ʉɥɚɜɷɥ ɩɪɨɞɭɦɚɥ ɛɥɟɫɬɹɳɭɸ ɢɞɟɸ  

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɧɰɢɩɚ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

ɫ ɬɪɟɦɹ ɩɨɫɬɭɩɚɬɟɥɶɧɵɦɢ, ɢ ɨɞɧɨɣ ɜɪɚɳɚɬɟɥɶɧɨɣ ɫɬɟɩɟɧɹɦɢ ɩɨɞɜɢɠɧɨɫɬɢ. 

 

 1.1 ɂɫɬɨɪɢɹ ɪɚɡɜɢɬɢɹ ɞɟɥɶɬɚ–ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 
  ɗɬɨ ɢɡɨɛɪɟɬɟɧɢɟ ɭɬɜɟɪɞɢɬɫɹ, ɤɚɤ ɨɞɧɨ ɢɡ ɫɚɦɵɯ ɭɫɩɟɲɧɵɯ ɧɚ ɫɜɟɬɟ, ɫ 

ɦɧɨɠɟɫɬɜɨɦ ɚɤɬɢɜɧɵɯ ɪɨɛɨɬɨɜ ɜɨ ɜɫɟɦ ɦɢɪɟ. ȼ 1999 ɝɨɞɭ ɩɪɨɮɟɫɫɨɪ Ʉɥɚɜɷɥ 

ɩɨɥɭɱɢɥ ɧɚɝɪɚɞɭ "Ɂɨɥɨɬɨɣ Ɋɨɛɨɬ", ɡɚ ɟɝɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɞɟɥɶɬɚ-ɪɨɛɨɬ 

(ɪɢɫɭɧɨɤ 1). 

 

Ɋɢɫɭɧɨɤ 1 - ɋɯɟɦɚ ɞɟɥɶɬɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 

ɉɨɡɠɟ ɦɧɨɝɢɟ ɤɨɦɩɚɧɢɢ ɩɪɢɦɟɧɹɥɢ ɷɬɭ ɪɚɡɪɚɛɨɬɤɭ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɫɜɨɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɩɪɢɦɟɪ ɤɨɦɩɚɧɢɢ Demaurex, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɨɜɚɥɚ 

ɫɢɫɬɟɦɭ ɫ ɞɟɥɶɬɚ-ɪɨɛɨɬɨɦ ɞɥɹ ɭɩɚɤɨɜɤɢ ɯɥɟɛɨɛɭɛɥɨɱɧɵɯ ɢɡɞɟɥɢɣ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɟɤɚɪɧɟ ɩɨɱɬɢ 20 ɥɟɬ ɧɚɡɚɞ. Ʌɢɧɢɹ ɬɚɤɢɯ ɪɨɛɨɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 2 ɢ ɧɚ ɪɢɫɭɧɤɟ 3.  
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Ɋɢɫɭɧɨɤ 2 - ɍɫɬɚɧɨɜɤɚ ɥɢɧɢɢ ɪɨɛɨɬɨɜ Line-Placer ɤɨɦɩɚɧɢɢ Demaurex ɞɥɹ 

ɭɩɚɤɨɜɤɢ ɯɥɟɛɨɛɭɥɨɱɧɵɯ ɢɡɞɟɥɢɣ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɟɤɚɪɧɟ 

 

Ɋɢɫɭɧɨɤ 3 – Ɇɟɞɢɰɢɧɫɤɢɣ ɦɢɤɪɨɫɤɨɩ «SurgiScope» ɜ 

ɯɢɪɭɪɝɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɝɨɪɨɞɚ Ȼɟɪɥɢɧɚ 
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Ɋɢɫɭɧɨɤ 4 – Ⱦɟɥɶɬɚ-ɪɨɛɨɬɵ ɤɨɦɩɚɧɢɢ «Hitachi Seiki» 

 

ɉɟɪɟɞɨɜɵɦ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɞɟɥɶɬɚ-ɪɨɛɨɬɨɜ ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɹ «ABB 

Flexible Automation» .Ɉɧɚ ɬɚɤɠɟ ɡɚɩɭɫɬɢɥɚ ɫɜɨɣ ɩɪɨɟɤɬ ɫ ɧɚɡɜɚɧɢɟɦ  «IRB 340 

FlexPicker». Ɂɚɞɚɱɚ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɫɧɚɳɟɧɢɢ ɪɨɛɨɬɚɦɢ ɬɪɢ 

ɫɟɤɬɨɪɚ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ: ɩɢɳɟɜɭɸ, ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɭɸ ɢ ɨɬɪɚɫɥɶ 

ɷɥɟɤɬɪɨɧɢɤɢ.  

Ɋɨɛɨɬ «FlexPicker» ɛɵɥ ɨɛɨɪɭɞɨɜɚɧ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɜɚɤɭɭɦɧɨɣ 

ɫɢɫɬɟɦɨɣ, ɫɩɨɫɨɛɧɨɣ ɤ ɛɵɫɬɪɨɦɭ ɡɚɯɜɚɬɭ ɢ ɨɬɩɭɫɤɚɧɢɸ ɨɛɴɟɤɬɨɜ, ɜɟɫɹɳɢɯ ɞɨ 1 

ɤɝ. Ɋɨɛɨɬ ɭɩɪɚɜɥɹɟɬɫɹ ABB S4C ɤɨɧɬɪɨɥɥɟɪɨɦ ɫ ɫɢɫɬɟɦɨɣ ɜɢɞɟɧɢɹ Cognex. 

Ɍɚɤɠɟ ɪɨɛɨɬ  ɛɵɥ ɨɛɨɪɭɞɨɜɚɧ ɤɨɧɬɪɨɥɥɟɪɨɦ ɞɜɢɠɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ ɧɚɛɥɸɞɟɧɢɹ 

«Adept Technology». ɋɤɨɪɨɫɬɶ ɦɚɧɢɩɭɥɹɰɢɣ, ɞɨɫɬɢɝɚɟɦɚɹ ɬɚɤɢɦɢ ɪɨɛɨɬɚɦɢ, 

ɫɨɫɬɚɜɢɥɚ 10 ɦ./ɫ. ɢ 3.6 ɝɪ./ɫ. (ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 150 ɩɨɞɴɟɦɨɜ ɜ ɦɢɧɭɬɭ), ɚ 

ɭɫɤɨɪɟɧɢɟ ɞɨ 100ɦ./ɫ ². Ɍɚɤɨɣ ɪɨɛɨɬ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 
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Ɋɢɫɭɧɨɤ 5 - Ɋɨɛɨɬ «FlexPicker» ɤɨɪɩɨɪɚɰɢɢ «ABB» 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɩɟɪɜɨɟ ɦɟɫɬɨ ɧɚ ɪɵɧɤɟ ɡɚɧɢɦɚɟɬ ɤɨɦɩɚɧɢɹ  «The 

SIG Group», ɤɨɬɨɪɚɹ  ɩɪɟɞɥɚɝɚɟɬ ɬɪɢ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɢ ɪɨɛɨɬɚ Ⱦɟɥɶɬɵ, C23 ɢ 

C33, ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ «Demaurex», ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ CE33 ɢɡɝɨɬɨɜɥɟɧ «The SIG 

Group» (ɪɢɫɭɧɨɤ 6). 

 

 

Ɋɢɫɭɧɨɤ 6 - Ⱦɜɟ ɦɨɞɟɥɢ  ɞɟɥɶɬɚ-ɪɨɛɨɬɚ (C33 ɢ CE33), ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 

ɤɨɪɩɨɪɚɰɢɟɣ «The SIG Group
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 2 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɟɥɶɬɚ ɪɨɛɨɬɨɦ 
 
 Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɞɨɛɪɚɬɶ ɩɪɢɜɨɞɵ ɞɥɹ ɞɟɥɶɬɚ ɪɨɛɨɬɚ, ɧɭɠɧɨ ɫɧɚɱɚɥɚ 
ɫɞɟɥɚɬɶ ɫɬɚɬɢɱɟɫɤɢɣ ɢ ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɢɜɨɞɨɜ ɞɟɥɶɬɚ-ɪɨɛɨɬɚ. 
 
 2.1 ɋɬɚɬɢɱɟɫɤɢɣ ɢ ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɢɜɨɞɨɜ ɪɨɛɨɬɚ 
 

 

Ɋɢɫɭɧɨɤ 7 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ 

 
 2.1.1 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 

ɋɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɨɬ ɩɥɟɱɚ (ɪɢɫɭɧɨɤ 7): 

 

          ,                                                                                           (1) 

 

ɝɞɟ m – ɦɚɫɫɚ ɩɥɟɱɚ, 

       g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ,  

        l – ɞɥɢɧɚ ɩɥɟɱɚ. 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɚɟɦ: 

                                                                                              (2) 
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 ɋɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɨɬ ɧɚɝɪɭɡɤɢ: 

                                                                                                     (3) 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɚɟɦ: 

                                                                                             (4) 

Ɉɛɳɢɣ ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ: 

                                                                                               (5) 

 

                                                                                            (6) 

 
 2.1.2 Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ 

 
 Ɂɚɞɚёɦ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɞɜɢɝɚɬɟɥɹ ɞɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɤɨɪɨɫɬɢ, ɤɨɬɨɪɭɸ 

ɧɚɯɨɞɢɦ ɫ ɭɱёɬɨɦ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ ɪɟɞɭɤɬɨɪɚ (ɮɨɪɦɭɥɚ 8). 

 

                                                                                                  (7) 

 

Ɉɛɨɪɨɬɵ ɜɚɥɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɞɭɤɬɨɪɚ: 

 

                                                                                                         (8) 

 

                                                                                                   (9) 

 

ɂɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɮɨɪɦɭɥɟ 9, ɩɨɞɛɢɪɚɟɦ ɜɪɟɦɹ ɪɚɡɝɨɧɚ: 

 

                                                                                                    (10) 

 

Ɂɚɬɟɦ ɫɱɢɬɚɟɦ ɭɫɤɨɪɟɧɢɟ ɞɜɢɝɚɬɟɥɹ: 

 

                                                                                                      (11) 
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                                                                                                  (12) 

 

Ɂɧɚɹ ɭɫɤɨɪɟɧɢɟ ɞɜɢɝɚɬɟɥɹ, ɦɵ ɦɨɠɟɦ ɧɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɥɭ 

ɨɬ ɩɥɟɱɚ: 

 

                                                                                                   (13) 

 

                                                                                                  (14) 

 

Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɥɭ ɫ ɭɱёɬɨɦ ɝɪɭɡɚ ɫ ɧɢɠɧɟɣ ɩɥɚɬɮɨɪɦɵ: 

 

                                                                                                   (15) 

 

                                                                                                  (16) 

 

Ɉɛɳɢɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɦɨɦɟɧɬ: 

 

                                                                                              (17) 

 

                                                                                         (18) 

 

Ɇɨɦɟɧɬ ɧɚ ɞɜɢɝɚɬɟɥɟ Delta ECMA-C10604RS ɫ ɪɟɞɭɤɬɨɪɨɦ PS / PA: 

                                                                                            (19) 

                                                                                                   (20) 

ɂɫɯɨɞɹ ɢɡ ɮɨɪɦɭɥɵ 20, ɦɵ ɩɨɧɢɦɚɟɦ, ɱɬɨ ɜɵɛɨɪ ɪɟɞɭɤɬɨɪɚ ɢ ɞɜɢɝɚɬɟɥɹ 

ɨɩɪɚɜɞɚɧ. 
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2.3 Ɉɩɢɫɚɧɢɟ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ Delta ECMA-C10604RS ɞɟɥɶɬɚ - ɪɨɛɨɬɚ 

 

 

Ɋɢɫɭɧɨɤ 8 – Delta ECMA-C10604RS ɫɟɪɜɨɞɜɢɝɚɬɟɥɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ  

 

 ɋɟɪɜɨɞɜɢɝɚɬɟɥɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 0.4ɤȼɬ, 220ȼ, 3000ɨɛ/ɦɢɧ, ɛɟɡ ɬɨɪɦɨɡɚ, ɫ 

ɫɚɥɶɧɢɤɨɦ, ɜɚɥ ɫɨ ɲɩɨɧɤɨɣ ɢ ɪɟɡɶɛɨɣ. 

 ɋɟɪɢɹ EɋMA ɨɛɴɟɞɢɧɹɟɬ ɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɦɚɝɧɢɬɚɦɢ 

ɦɨɳɧɨɫɬɶɸ ɨɬ 100ȼɬ ɞɨ 15ɤȼɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ 

ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɢɜɨɞɚ ASDA-A2. ɋɟɪɢɹ ɜɤɥɸɱɚɟɬ ɫɟɪɜɨɞɜɢɝɚɬɟɥɢ 5-ɢ 

ɬɢɩɨɪɚɡɦɟɪɨɜ ɫ ɮɥɚɧɰɚɦɢ 40, 60, 80, 86, 100, 130, 180 ɦɦ. Ⱦɢɚɩɚɡɨɧ 

ɧɨɦɢɧɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɨɬ 1000 ɞɨ 5000 ɨɛ/ɦɢɧ. Ⱦɢɚɩɚɡɨɧ ɧɨɦɢɧɚɥɶɧɵɯ 

ɦɨɦɟɧɬɨɜ ɜɪɚɳɟɧɢɹ ɨɬ 1.92 ɞɨ 119.36 ɇɦ. ɋɟɪɜɨɞɜɢɝɚɬɟɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɦɨɝɭɬ ɤɨɦɩɥɟɤɬɨɜɚɬɶɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɬɨɪɦɨɡɚɦɢ ɢ ɫɚɥɶɧɢɤɚɦɢ. ȼɚɥ 

ɞɜɢɝɚɬɟɥɹ ɦɨɠɟɬ ɛɵɬɶ ɫɨ ɲɩɨɧɨɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɢɥɢ ɛɟɡ ɧɟɝɨ.
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Ɍɚɛɥɢɰɚ 1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ECMA-C10604RS 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɟɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 0.4 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ȼ 220 

ɇɨɦɢɧɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɨɛ/ɦɢɧ 3000 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɨɛ/ɦɢɧ 5000 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇ.ɦ 0.32 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇ.ɦ 0.96 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 0.90 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ, Ⱥ 2.7 

Ɍɢɩ ɷɧɤɨɞɟɪɚ 20ɛɢɬ 

Ɋɚɡɦɟɪ ɮɥɚɧɰɚ, ɦɦ 40 

Ɍɢɩ ɜɚɥɚ ɩɨɞ ɲɩɨɧɤɭ 

ɇɚɥɢɱɢɟ ɬɨɪɦɨɡɚ ɢ ɫɚɥɶɧɢɤɨɜ ɛɟɡ ɬɨɪɦɨɡɚ, ɫ ɫɚɥɶɧɢɤɨɦ 

ɋɬɟɩɟɧɶ ɜɢɛɪɚɰɢɢ, ɦɤɦ 15 

ȼɢɛɪɨɫɬɨɣɤɨɫɬɶ 2.5G 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɋ 0...40 

Ɇɚɫɫɚ, ɤɝ 0.5 
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  ɂɡ-ɡɚ ɧɟɯɜɚɬɤɢ ɦɨɦɟɧɬɚ ɧɚ ɞɜɢɝɚɬɟɥɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɩɨɫɬɚɜɢɬɶ ɪɟɞɭɤɬɨɪɵ 

ɞɥɹ ɭɫɢɥɟɧɢɹ. 

 

 2.3.1  ɉɥɚɧɢɬɚɪɧɵɣ ɪɟɞɭɤɬɨɪ ɦɨɞɟɥɢ PS / PA 

 

 Ʉɪɚɬɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

- ɦɨɳɧɨɫɬɶ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɣ: ɨɬ 200ȼɬ ɞɨ 3ɤȼɬ; 

- ɫɤɨɪɨɫɬɶ ɜɯɨɞɧɨɝɨ ɜɚɥɚ: ɞɨ 5000 ɨɛ/ɦɢɧ; 

- ɭɪɨɜɟɧɶ ɲɭɦɚ: ɦɟɧɟɟ 65 Ⱦɛ; 

- ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ: IP65; 

- ɫɦɚɡɤɚ ɧɚ ɜɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ (ɧɟ ɦɟɧɟɟ 20 ɬɵɫ. ɱɚɫɨɜ ɩɪɢ ɪɟɠɢɦɟ ɪɚɛɨɬɵ S5), 

ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

- ɪɟɞɭɤɬɨɪɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɜɵɫɨɤɨɩɪɨɱɧɨɣ ɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ; 

Ɍɨɱɧɨɫɬɶ: 

- ɥɸɮɬ ɞɥɹ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ 1-ɫɬɭɩɟɧɱɚɬɵɯ ɪɟɞɭɤɬɨɪɨɜ ɦɟɧɟɟ 3 ɭɝɥɨɜɵɯ 

ɦɢɧɭɬ (ɫɟɪɢɹ PS) ɢɥɢ ɦɟɧɟɟ 8 ɭɝɥɨɜɵɯ ɦɢɧɭɬ (ɫɟɪɢɹ PA);  

- ɥɸɮɬ ɞɥɹ ɭɝɥɨɜɵɯ 1-ɫɬɭɩɟɧɱɚɬɵɯ ɪɟɞɭɤɬɨɪɨɜ ɦɟɧɟɟ 4 ɭɝɥɨɜɵɯ ɦɢɧɭɬ (ɫɟɪɢɹ 

PS) ; 

- ɥɸɮɬ ɞɥɹ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ 2-ɫɬɭɩɟɧɱɚɬɵɯ ɪɟɞɭɤɬɨɪɨɜ ɦɟɧɟɟ 5 ɭɝɥɨɜɵɯ 

ɦɢɧɭɬ (ɫɟɪɢɹ PS) ɢɥɢ ɦɟɧɟɟ 12 ɭɝɥɨɜɵɯ ɦɢɧɭɬ (ɫɟɪɢɹ PA); 

- ɄɉȾ 1-ɫɬɭɩɟɧɱɚɬɵɯ ɦɨɞɟɥɟɣ ɩɪɟɜɨɫɯɨɞɢɬ 97% (ɫɟɪɢɹ PS) ɢɥɢ 95% (ɫɟɪɢɹ 

PA),       - ɄɉȾ 2-ɫɬɭɩɟɧɱɚɬɵɯ ɦɨɞɟɥɟɣ ɩɪɟɜɨɫɯɨɞɢɬ 94% (ɫɟɪɢɹ PS) ɢɥɢ 92% 

(ɫɟɪɢɹ PA). 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

18 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 9 – ȼɧɟɲɧɢɣ ɜɢɞ ɩɥɚɧɟɬɚɪɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɫɟɪɢɢ PS 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

19 
 

             ȻɊ-15.03.06 ɉɁ 

 2.4 ɋɟɪɜɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ASD-A2-0421-M  

 
 ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɣ. ɍɩɪɚɜɥɹɟɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɤɨɥɚ ɫɜɹɡɢ CANopen. 
 
 2.4.1 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

 

 

Ɋɢɫɭɧɨɤ 10 - ȼɢɞ ɫɩɟɪɟɞɢ ɫɟɪɜɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ASD-A2-0421-M 

 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

20 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 11 ȼɢɞ ɫɜɟɪɯɭ ɫɟɪɜɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ASD-A2-0421-M 

 

 

Ɋɢɫɭɧɨɤ 12 - ȼɢɞ ɫɧɢɡɭ ɫɟɪɜɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ASD-A2-0421-M 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

21 
 

             ȻɊ-15.03.06 ɉɁ 

 

 

Ɋɢɫɭɧɨɤ 13 - ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɪɜɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ASD-A2-0421-M 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

22 
 

             ȻɊ-15.03.06 ɉɁ 

 

 

Ɋɢɫɭɧɨɤ 14 - ɋɨɟɞɢɧɟɧɢɟ ɫ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɟɪɜɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

ASD-A2-0421-M 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

23 
 

             ȻɊ-15.03.06 ɉɁ 

 2.4.2 ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 15 - ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

24 
 

             ȻɊ-15.03.06 ɉɁ 

 

 2.4.3 Ȼɚɡɨɜɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ASD-A2-0421-M 
 

 

Ɋɢɫɭɧɨɤ 16 - ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

25 
 

             ȻɊ-15.03.06 ɉɁ 

 2.4.4 ɋɜɹɡɶ ɩɪɢɜɨɞɨɜ ɩɨ ɲɢɧɟ CANopen 

 

ɋɨɟɞɢɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ TAP-CB05 ɤɚɛɟɥɹ ɫɜɹɡɢ ɩɨ CANopen, ɞɥɢɧɚ 0,5 ɦ. 

 

 

Ɋɢɫɭɧɨɤ 17 – ɋɜɹɡɶ ɧɟɫɤɨɥɶɤɢɯ ɩɪɢɜɨɞɨɜ ɩɨ CANopen 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

26 
 

             ȻɊ-15.03.06 ɉɁ 

 

 2.5 Ɉɩɢɫɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ AS324MT 

 
 Ⱦɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɣ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɤɨɧɬɪɨɥɥɟɪ 

AS324MT c ɩɪɨɰɟɫɫɨɪɧɵɦ ɦɨɞɭɥɟɦ AS300, 128K ɲɚɝɨɜ, 12DI/12DO  

 

 

Ɋɢɫɭɧɨɤ 18 - AS324MT-A 

 

 2.5.1 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɹ CPU 

 
Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɹ CPU 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ  -20 ɞɨ 60°ɋ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ  -40 ɞɨ 60°ɋ. 

Ɋɚɛɨɱɚɹ ɜɥɚɠɧɨɫɬɶ 5 – 95%, ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ Ȼɟɡ ɜɨɡɞɟɣɫɬɜɢɹ ɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ 

Ʉɥɚɫɫ ɡɚɝɪɹɡɧɟɧɢɹ 2 

ȼɢɛɪɨɭɫɬɨɣɱɢɜɨɫɬɶ ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɥɟɛɚɧɢɣ:10 ɰɢɤɥɨɜ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ 3 ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ 

ɨɫɟɣ. 

ɍɞɚɪɨɩɪɨɱɧɨɫɬɶ ɋɢɥɚ ɭɞɚɪɚ 15 ɝ.(ɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ) 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɋɨɝɥɚɫɧɨ IEC 61131-2 UL508 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

27 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 19 - Ʌɨɝɢɤɚ ɪɚɛɨɬɵ AS324MT-A 

 

 2.5.2 Ɉɛɨɡɧɚɱɟɧɢɟ ɜɯɨɞɨɜ\ɜɵɯɨɞɨɜ ɦɨɞɭɥɟɣ CPU 
 
 

 

Ɋɢɫɭɧɨɤ 20 – Ɉɛɨɡɧɚɱɟɧɢɟ ɜɯɨɞɨɜ\ɜɵɯɨɞɨɜ ɦɨɞɭɥɟɣ CPU 

 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

28 
 

             ȻɊ-15.03.06 ɉɁ 

 2.5.3 Ȼɥɨɤ ɩɢɬɚɧɢɹ AS-PS02 
 

 

1 – ɢɧɞɢɤɚɬɨɪ ɩɢɬɚɧɢɹ (ɡɟɥёɧɵɣ), 2 – ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɨɞɟɥɢ, 3 – ɤɥɟɦɦɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ, 4 

- ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɥɟɦɦ ɫ ɜɯɨɞɨɦ ɩɢɬɚɧɢɹ ɬɨɤɚ 24 ȼɬ, ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɢ ɜɯɨɞɨɦ ɩɢɬɚɧɢɹ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, 5 – ɜɵɯɨɞɧɵɟ ɤɥɟɦɦɵ 

 

Ɋɢɫɭɧɨɤ 21 - Ɉɩɢɫɚɧɢɟ ɦɨɞɭɥɟɣ ɩɢɬɚɧɢɹ 

 

  

 

Ɋɢɫɭɧɨɤ 22 - Ɋɚɫɩɨɥɨɠɟɧɢɹ ɤɥɟɦɦ ɦɨɞɭɥɟɣ ɩɢɬɚɧɢɹ 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

29 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 23 - ɉɨɞɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

30 
 

             ȻɊ-15.03.06 ɉɁ 

 2.6 Ɉɛɡɨɪ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

 
 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ  ɫɯɟɦɵ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

ɢ ɪɨɛɨɬɚ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɷɬɢɦɢ ɱɚɫɬɹɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɷɤɪɚɧɢɪɨɜɚɧɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ. Ⱦɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɭɪɨɜɧɟɣ 

ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɲɢɧɚ CANOPEN. 

 Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ  ɩɪɢɜɨɞɚɦɢ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɟɪɜɨ-ɫɢɫɬɟɦɚ ASDA-A2. 

 

 

Ɋɢɫɭɧɨɤ 24  - ɋɟɪɜɨɫɢɫɬɟɦɚ ASDA-A2 

 

 2.6.1 ɇɚɫɬɪɨɣɤɚ ɪɟɞɭɤɬɨɪɨɜ 

 
 ɉɨɲɚɝɨɜɚɹ ɧɚɫɬɪɨɣɤɚ ɪɟɞɭɤɬɨɪɨɜ: 

1) ɜɵɛɨɪ ɩɪɢɜɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɢ ɬɪɟɛɭɟɦɵɯ 

ɦɨɳɧɨɫɬɟɣ ɢ ɦɨɦɟɧɬɚ; 

2)  ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɬɨɤɨɥɚ ɨɛɦɟɧɚ; 

3)  ɛɵɫɬɪɚɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɬɨɤɨɥɚ ɨɛɦɟɧɚ; 

4)  ɜɵɛɨɪ ɹɡɵɤɚ ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ; 

5)  ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ; 

6)  ɩɨɞɞɟɪɠɤɚ ɪɚɡɥɢɱɧɵɯ ɜɟɪɫɢɣ ɫɟɪɜɨɩɪɢɜɨɞɚ; 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

31 
 

             ȻɊ-15.03.06 ɉɁ 

7)  ɪɚɛɨɬɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɜ ɪɟɠɢɦɟ on-line; 

8)  ɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; 

9)  ɪɟɠɢɦɵ ɭɩɪɚɜɥɟɧɢɹ; 

10)ɛɵɫɬɪɵɣ ɜɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ; 

11)ɩɪɨɫɬɨɟ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ, ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ; 

12)ɧɚɫɬɪɨɣɤɚ; 

13)ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɧɚɫɬɪɨɣɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ; 

14)ɪɭɱɧɚɹ ɧɚɫɬɪɨɣɤɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɠёɫɬɤɨɫɬɢ; 

15)ɪɟɠɢɦ ɦɨɧɢɬɨɪɢɧɝɚ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɪɟɡɨɧɚɧɫɚ; 

16)ɦɨɧɢɬɨɪɢɧɝ; 

17)ɮɭɧɤɰɢɹ ɬɪёɯɤɚɧɚɥɶɧɨɝɨ ɰɢɮɪɨɜɨɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ; 

18)ɩɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɢ ɡɚɩɨɦɢɧɚɧɢɹ; 

19)ɩɨɞɬɜɟɪɞɢɬɶ, ɱɬɨ ɩɨɥɧɚɹ ɧɚɫɬɪɨɣɤɚ ɜɵɩɨɥɧɟɧɚ; 

20)ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɪɜɨ-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 
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 2.6.2 Ⱥɥɝɨɪɢɬɦɵ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɛɧɵɣ ɩɭɫɤ ɫɟɪɜɨɩɪɢɜɨɞɨɜ 

 

 

Ɋɢɫɭɧɨɤ 25 - Ⱥɥɝɨɪɢɬɦɵ ɧɚɫɬɪɨɣɤɢ ɫɟɪɜɨɩɪɢɜɨɞɨɜ 

 

 

 ɉɨɫɥɟ ɩɪɨɞɟɥɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɨɩɪɟɞɟɥɢɬɶ ɢɧɟɪɰɢɸ 

ɧɚɝɪɭɡɤɢ ɧɚ ɫɟɪɜɨ-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ. 
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Ɋɢɫɭɧɨɤ  26 - Ⱥɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ ɢɧɟɪɰɢɢ ɧɚɝɪɭɡɤɢ ɧɚ 

ɫɟɪɜɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
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 ȼɵɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɫɢɥɟɧɢɹ, ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢ ɠɟɫɬɤɨɫɬɢ ɤɨɧɬɭɪɨɜ 

ɩɨɥɨɠɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ ɡɚɜɢɫɹɬ ɨɬ ɫɜɨɣɫɬɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɡɥɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɬɨɱɧɨɫɬɢ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ ɤ ɫɢɫɬɟɦɟ ɜ ɰɟɥɨɦ. 

 Ⱦɥɹ ɡɚɞɚɱ ɩɨɜɵɲɟɧɧɨɝɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɩɪɢ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ 

ɬɪɟɛɭɸɬɫɹ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ.  

 Ɉɞɧɚɤɨ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɟ ɢ ɪɟɡɨɧɚɧɫɭ 

ɩɪɢɜɨɞɧɨɣ ɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ ɞɥɹ ɬɚɤɢɯ ɡɚɞɚɱ ɧɟɨɛɯɨɞɢɦɨ ɩɪɚɜɢɥɶɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɟɡɨɧɚɧɫɚ. ɉɪɢ 

ɩɟɪɜɨɣ ɧɚɫɬɪɨɣɤɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɚ ɡɚɬɟɦ ɩɨɫɬɟɩɟɧɧɨ ɩɨɞɧɢɦɚɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɞɨ ɦɨɦɟɧɬɚ 

ɩɪɨɹɜɥɟɧɢɹ ɪɟɡɨɧɚɧɫɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɫɧɢɠɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɡɚɩɚɫɚ 

ɭɫɬɨɣɱɢɜɨɫɬɢ.  

 ɇɢɠɟ ɞɚɧɵ ɧɟɤɨɬɨɪɵɟ ɡɚɦɟɱɚɧɢɹ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ: 

- ɄɊɊ, ɩɚɪɚɦɟɬɪ Ɋ2-00 - ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɤɨɧɬɭɪɚ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɨɠɟɧɢɟɦ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɨɧɬɭɪɚ 

ɩɨɥɨɠɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɠɟɫɬɤɨɫɬɢ, ɭɦɟɧɶɲɟɧɢɹ 

ɜɪɟɦɟɧɢ ɨɬɤɥɢɤɚ ɢ ɨɲɢɛɤɢ ɩɨ ɩɨɥɨɠɟɧɢɸ. ɉɪɢ ɜɵɫɨɤɨɦ ɡɧɚɱɟɧɢɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚ, ɜɪɟɦɹ ɨɬɤɥɢɤɚ ɧɚ ɡɚɞɚɧɧɭɸ ɤɨɦɚɧɞɭ ɩɨ ɩɨɥɨɠɟɧɢɸ ɦɚɥɨ, 

ɨɲɢɛɤɚ ɩɨ ɩɨɥɨɠɟɧɢɸ ɬɚɤɠɟ ɦɚɥɚ ɢ ɭɫɬɚɧɨɜɤɚ ɜɚɥɚ ɜ ɡɚɞɚɧɧɨɟ ɩɨɥɨɠɟɧɢɟ 

ɩɪɨɢɫɯɨɞɢɬ ɨɱɟɧɶ ɛɵɫɬɪɨ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ, ɤ ɩɨɹɜɥɟɧɢɸ ɪɟɡɨɧɚɧɫɚ ɢ 

ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɸ. ɉɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɤɨɧɬɭɪɚ ɩɨɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɮɨɪɦɭɥɨɣ (21) 

 

                                                                                 (21); 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

35 
 

             ȻɊ-15.03.06 ɉɁ 

- KVP, ɩɚɪɚɦɟɬɪ Ɋ2-04 - ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɤɨɧɬɭɪɚ 

ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɢ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɨɧɬɭɪɚ 

ɫɤɨɪɨɫɬɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɤɨɧɬɭɪɚ 

ɫɤɨɪɨɫɬɢ ɢ ɭɦɟɧɶɲɟɧɢɹ ɨɲɢɛɤɢ ɩɨ ɫɤɨɪɨɫɬɢ. ɉɪɢ ɜɵɫɨɤɨɦ ɡɧɚɱɟɧɢɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚ, ɜɪɟɦɹ ɨɬɤɥɢɤɚ ɧɚ ɡɚɞɚɧɧɭɸ ɤɨɦɚɧɞɭ ɩɨ ɫɤɨɪɨɫɬɢ ɦɚɥɨ. ȼ ɬɨ ɠɟ 

ɜɪɟɦɹ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɟ 

ɫɢɫɬɟɦɵ. ɉɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɧɬɭɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜ 4-6 ɪɚɡ 

ɛɨɥɶɲɟ, ɱɟɦ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɤɨɧɬɭɪɚ ɩɨɥɨɠɟɧɢɹ. ȿɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ 

ɫɨɛɥɸɞɚɟɬɫɹ, ɬɨ ɜɨɡɦɨɠɧɚ ɧɟɭɫɬɨɣɱɢɜɚɹ ɪɚɛɨɬɚ ɢ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

ɩɨ ɩɨɥɨɠɟɧɢɸ.  

 ɉɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ (22): 

                                                                            ; 
 

- KVI, ɩɚɪɚɦɟɬɪ Ɋ2-06 - ɢɧɬɟɝɪɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɧɬɭɪɚ. 

Ȼɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɦɟɧɶɲɚɟɬ ɨɲɢɛɤɭ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɡɚɞɚɧɧɨɣ 

ɫɤɨɪɨɫɬɢ. Ɉɞɧɚɤɨ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɢɛɪɚɰɢɢ ɢ 

ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ. Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɵ; 

- KVI (ɩɚɪɚɦɟɬɪ P2-06) 1,5 ɯ ɩɨɥɨɫɚ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɧɬɭɪɚ (Ƚɰ); 

- NLP, ɩɚɪɚɦɟɬɪ Ɋ2-25 ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɇɑ-ɮɢɥɶɬɪɚ ɩɨɞɚɜɥɟɧɢɹ ɪɟɡɨɧɚɧɫɚ. 

 ɉɪɢ ɜɵɫɨɤɨɦ ɡɧɚɱɟɧɢɢ ɫɨɨɬɧɨɲɟɧɢɹ ɢɧɟɪɰɢɢ        ɤ        ɜɪɟɦɹ ɪɟɚɤɰɢɢ 

ɫɢɫɬɟɦɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ 

ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɧɬɭɪɚ (KVP, ɩɚɪɚɦɟɬɪ Ɋ2-04). 

 ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɚ ɜɢɛɪɚɰɢɹ ɢ ɪɟɡɨɧɚɧɫ ɫ ɫɢɫɬɟɦɵ. ɉɚɪɚɦɟɬɪ Ɋ2-25 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɜɢɛɪɚɰɢɣ ɢ ɪɟɡɨɧɚɧɫɨɜ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ 

- ɩɨɞɚɜɥɟɧɢɟ ɛɨɥɶɲɟ. ɉɪɢ ɨɱɟɧɶ ɛɨɥɶɲɨɦ ɡɧɚɱɟɧɢɢ ɜɨɡɦɨɠɧɨ ɧɟɭɫɬɨɣɱɢɜɚɹ 

ɪɚɛɨɬɚ ɢ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɮɨɪɦɭɥɨɣ (23): 
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                                                                                                    (23) 

 

- DST, ɩɚɪɚɦɟɬɪ Ɋ2-26 - Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ. 

 ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɩɨɦɟɯ ɢ ɭɦɟɧɶɲɟɧɢɸ 

ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɂɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɚ - «Ɉ» (ɮɭɧɤɰɢɹ 

ɨɬɤɥɸɱɟɧɚ). ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ. 

ɉɚɪɚɦɟɬɪ ɦɨɠɟɬ ɛɵɬɶ ɚɤɬɢɜɢɡɢɪɨɜɚɧ ɢ ɨɩɪɟɞɟɥɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɧɚɫɬɪɨɣɤɨɣ 

(Ɋ2-32=5), ɡɚɬɟɦ ɫɨɯɪɚɧɟɧ ɩɪɢ ɩɟɪɟɜɨɞɟ ɢɡ ɪɟɠɢɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɧɚɫɬɪɨɣɤɢ 

ɧɚ ɪɭɱɧɭɸ (ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ Ɋ2-32=5 ɧɚ Ɋ2-32=0) 

- PFG, ɩɚɪɚɦɟɬɪ P2-02 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɹɦɨɣ ɩɨɞɚɱɢ, (Position Feed Forward 

Gain).  

 ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɲɢɛɤɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ 

ɢ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɦɟɧɢ ɨɬɪɚɛɨɬɤɢ ɩɨɥɨɠɟɧɢɹ. ɉɪɢ ɜɵɫɨɤɨɦ ɡɧɚɱɟɧɢɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɡɦɨɠɧɨ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɉɪɢ ɡɧɚɱɟɧɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɟɞɭɤɰɢɢ, (ɩɚɪɚɦɟɬɪɵ1-44/1-45), ɛɨɥɟɟ 10, ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ 

ɜɢɛɪɚɰɢɢ ɢ ɪɟɡɨɧɚɧɫ. 
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Ɋɢɫɭɧɨɤ 27  – Ɋɟɚɥɢɡɚɰɢɹ ɫɯɟɦɵ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

 

 ɉɨɞɛɨɪ ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ ɩɚɪɚɦɟɬɪɚɦ: ɫɤɨɪɨɫɬɶ ɩɨɜɨɪɨɬɚ 

ɜɚɥɚ, ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ɜɟɫ, ɪɚɡɦɟɪɵ, ɭɫɢɥɢɟ ɧɚ ɜɚɥɭ, ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ 

ɚɧɚɥɨɝɨɜɵɯ ɢ ɰɢɮɪɨɜɵɯ ɫɟɪɜɨɩɪɢɜɨɞɨɜ. 
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Ɋɢɫɭɧɨɤ  28 - Ɋɟɚɥɢɡɚɰɢɹ ɫɯɟɦɵ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɟɥɶɬɚ-

ɪɨɛɨɬɚ
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 3 Ɉɰɟɧɤɚ ɬɨɱɧɨɫɬɢ ɞɟɥɶɬɚ - ɪɨɛɨɬɚ  

 
 Ɍɨɱɧɨɫɬɶ ɪɨɛɨɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɫɯɜɚɬɚ ɢ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɭɝɥɨɜɨɣ ɨɪɢɟɧɬɚɰɢɢ ɫɯɜɚɬɚ. 
ɉɨɝɪɟɲɧɨɫɬɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɨɬɤɥɨɧɟɧɢɹɦɢ ɪɚɡɦɟɪɨɜ ɡɜɟɧɶɟɜ ɦɚɧɢɩɭɥɹɬɨɪɚ, ɡɚɡɨɪɚɦɢ ɜ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ 
ɩɚɪɚɯ ɦɚɧɢɩɭɥɹɬɨɪɚ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɪɢɜɨɞɨɜ, ɞɟɮɨɪɦɚɰɢɹɦɢ (ɭɩɪɭɝɢɦɢ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ) ɡɜɟɧɶɟɜ, ɚ ɬɚɤɠɟ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɞɚɬɱɢɤɨɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ 

 

 3.1 Ɍɨɱɧɨɫɬɶ ɞɟɥɶɬɚ - ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 

  ɉɨɤɚɡɚɬɟɥɢ ɬɨɱɧɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɪɨɛɨɬɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 29. 

 

 

Ɋɢɫɭɧɨɤ 29 - ɉɨɤɚɡɚɬɟɥɢ ɬɨɱɧɨɫɬɢ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 
 ɉɨɞɪɨɛɧɟɟ ɨ ɫɨɫɬɚɜɥɹɸɳɢɯ ɬɨɱɧɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɪɨɛɨɬɨɜ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɚɯ, ɨɤɚɡɵɜɚɸɳɢɯ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɢɯ 

ɜɟɥɢɱɢɧɵ:  

1) ɩɨɝɪɟɲɧɨɫɬɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, 

ɨɤɚɡɵɜɚɸɳɢɦ ɜɥɢɹɧɢɟ ɧɚ ɷɬɭ ɩɨɝɪɟɲɧɨɫɬɶ, ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ 
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ɞɚɬɱɢɤɨɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. ɗɬɭ ɫɨɫɬɚɜɥɹɸɳɭɸ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ 

ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ;  

2) ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ. Ɇɷɫɨɪɢ  ɢɡɭɱɚɥ ɜɥɢɹɧɢɟ ɧɚ ɞɟɥɶɬɚ-

ɩɚɪɚɥɥɟɥɶɧɵɣ ɪɨɛɨɬ ɧɟ ɬɨɥɶɤɨ ɨɲɢɛɨɤ ɞɚɬɱɢɤɨɜ, ɧɨ ɢ ɞɨɩɭɫɤɨɜ ɧɚ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɨɜ ɲɚɪɧɢɪɨɜ. ɗɯɦɚɧɧ ɫ ɫɨɚɜɬɨɪɚɦɢ  ɩɪɨɢɡɜɟɥ ɬɳɚɬɟɥɶɧɵɣ 

ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɞɨɩɭɫɤɨɜ ɧɚ ɞɥɢɧɵ ɨɩɨɪ ɢ ɧɟ ɢɞɟɚɥɶɧɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɫɮɟɪɢɱɟɫɤɢɯ ɲɚɪɧɢɪɨɜ. ɗɯɦɚɧɧ ɩɪɨɢɡɜɨɞɢɥ ɚɧɚɥɢɡ ɨɲɢɛɨɤ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ 

ɩɨɪɹɞɤɚ ɢ ɜɵɹɫɧɢɥ, ɱɬɨ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ, ɯɨɬɹ ɪɚɡɧɢɰɚ 

ɦɟɠɞɭ ɧɢɦɢ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɪɨɛɨɬɚ. ɉɪɨɝɪɚɦɦɚ, 

ɫɨɡɞɚɧɧɚɹ ɢɦ ɜ ɫɪɟɞɟ Mathematica, ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɡɚɞɚɧɧɨɣ 

ɨɪɢɟɧɬɚɰɢɢ ɩɥɚɬɮɨɪɦɵ ɨɛɥɚɫɬɢ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɜ ɤɨɬɨɪɵɯ ɨɲɢɛɤɢ 

ɩɪɟɜɵɲɚɸɬ ɡɚɞɚɧɧɨɟ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɡɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɲɢɛɨɤ ɜ 

ɩɥɨɫɤɢɯ ɫɟɱɟɧɢɹɯ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɢ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ; 

 Ɍɢɲɥɟɪ  ɩɪɟɞɥɨɠɢɥ ɱɢɫɥɟɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɥɸɮɬɨɜ ɜ 

ɲɚɪɧɢɪɚɯ. ɏɨɪɨɲɨ ɢɡɭɱɟɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɨɛɨɬɚ 3-UPU ɤ ɞɨɩɭɫɤɚɦ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɉɚɪɟɧɬɢ  ɢ ȼɨɥɯɚɪɬ ɩɪɨɜɟɥɢ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɡɚɡɨɪɨɜ ɜ 

ɲɚɪɧɢɪɚɯ ɧɚ ɬɪɚɟɤɬɨɪɢɸ ɞɜɢɠɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɪɨɛɨɬɨɜ. 

 Ɉɛɨɛɳɟɧɧɵɣ ɩɨɞɯɨɞ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɨɲɢɛɨɤ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɞɥɹ 

ɡɚɞɚɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɉɨɬɬɨɦ. Ɉɞɧɚɤɨ ɨɧ ɨɫɧɨɜɚɧ ɧɚ 

ɩɪɢɦɟɧɟɧɢɢ ɱɢɫɥɟɧɧɵɯ ɨɰɟɧɨɤ, ɩɨɥɭɱɚɟɦɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɩɪɹɦɨɣ 

ɡɚɞɚɱɢ ɤɢɧɟɦɚɬɢɤɢ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɥɨɠɟɧ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɨɬɧɨɲɟɧɢɢ. 

 ɂɡ ɜɫɟɯ ɷɬɢɯ ɪɚɛɨɬ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɨɩɪɟɞɟɥɢɬɶ ɨɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɲɢɛɨɤ, ɜ ɤɚɠɞɨɦ 

ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɧɭɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɞɟɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɬɚɤ ɤɚɤ 

ɜɥɢɹɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɚɪɯɢɬɟɤɬɭɪɵ, ɝɚɛɚɪɢɬɨɜ ɢ 

ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɪɨɛɨɬɚ. ɗɬɭ ɫɨɫɬɚɜɥɹɸɳɭɸ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ 

ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ; 

 3) ɬɟɩɥɨɜɵɟ ɩɨɝɪɟɲɧɨɫɬɢ. Ɍɟɩɥɨɜɵɟ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ 

ɬɨɱɧɨɫɬɶ ɜɵɫɨɤɨɬɨɱɧɵɯ ɪɨɛɨɬɨɜ. ɇɚɩɪɢɦɟɪ, Ʉɥɚɜɟɥɶ  ɢ ɇɶɹɪɢɬɫɢɪɢ  ɩɨɤɚɡɚɥɢ, 
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ɱɬɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɧɨɦɟɬɪɢɱɟɫɤɨɣ ɬɨɱɧɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɬɨɱɧɨɫɬɶɸ 0.01 °ɋ. ɋɩɨɫɨɛɵ ɤɨɦɩɟɧɫɚɰɢɢ 

ɬɟɩɥɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɯɨɪɨɲɨ ɢɡɭɱɟɧɵ, ɢ ɞɚɧɧɭɸ 

ɫɨɫɬɚɜɥɹɸɳɭɸ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ;  

 4) ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ. ɉɪɢɬɲɨɭ ɨɬɦɟɱɚɟɬ, ɱɬɨ ɜ 

ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɦɚɲɢɧɚɯ ɞɢɧɚɦɢɱɟɫɤɢɟ ɨɲɢɛɤɢ ɜɥɢɹɸɬ ɧɚ ɬɨɱɧɨɫɬɶ ɛɨɥɶɲɟ 

ɫɬɚɬɢɱɟɫɤɢɯ ɨɲɢɛɨɤ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɞɥɹ ɛɵɫɬɪɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 

ɪɨɛɨɬɨɜ ɩɨɞɨɛɧɵɣ ɷɮɮɟɤɬ ɬɚɤɠɟ ɛɭɞɟɬ ɢɦɟɬɶ ɦɟɫɬɨ. ȼ ɤɚɱɟɫɬɜɟ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɨɲɢɛɨɤ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɉɪɢɬɲɨɭ ɭɤɚɡɵɜɚɟɬ ɭɩɪɭɝɢɟ 

ɞɟɮɨɪɦɚɰɢɢ, ɫɨɛɫɬɜɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɢ ɨɲɢɛɤɢ ɞɜɢɝɚɬɟɥɟɣ; 

 5) ɩɨɝɪɟɲɧɨɫɬɶ, ɜɵɡɜɚɧɧɚɹ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ. ɇɶɹɪɢɬɫɢɪɢ  

ɩɨɤɚɡɚɥ, ɱɬɨ ɞɟɮɨɪɦɚɰɢɢ ɦɢɤɪɨ - ɪɨɛɨɬɨɜ, ɜɵɡɜɚɧɧɵɟ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ, 

ɦɨɝɭɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɵ ɢ ɜɵɡɵɜɚɬɶ ɜ ɦɚɥɨɦ ɪɚɛɨɱɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɲɢɛɤɢ, 

ɛɥɢɡɤɢɟ ɤ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɨɲɢɛɤɚɦ. ɉɪɢɬɲɨɭ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɢɥɚ ɬɹɠɟɫɬɢ 

ɦɟɧɹɟɬ ɤɢɧɟɦɚɬɢɤɭ ɫɬɚɧɤɨɜ. Ɉɧ ɬɚɤɠɟ ɭɩɨɦɢɧɚɟɬ, ɱɬɨ ɞɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɦɚɲɢɧ ɷɬɨɬ ɷɮɮɟɤɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɟɧ ɜɨ ɜɫɟɣ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ, ɧɨ ɞɥɹ 

ɩɚɪɚɥɥɟɥɶɧɵɯ ɪɨɛɨɬɨɜ ɷɬɨ ɧɟ ɬɚɤ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɧ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɩɪɢɦɟɧɟɧɢɟ ɞɚɠɟ ɩɪɨɫɬɟɣɲɢɯ ɝɢɛɤɢɯ ɦɨɞɟɥɟɣ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 

ɭɥɭɱɲɟɧɢɸ, ɩɪɢ ɭɫɥɨɜɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɠɟɫɬɤɨɫɬɢ 

ɤɨɦɩɨɧɟɧɬɨɜ. ɗɬɭ ɫɨɫɬɚɜɥɹɸɳɭɸ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɨɠɧɨ 

ɢɫɤɥɸɱɢɬɶ; 

  6) ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɰɟɧɬɪɚ ɩɨɞɜɢɠɧɨɣ ɩɥɚɬɮɨɪɦɵ, 

ɜɨɡɧɢɤɚɸɳɚɹ ɜɫɥɟɞɫɬɜɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢɜɨɞɨɜ ɲɬɚɧɝ, ɡɚɜɢɫɢɬ ɨɬ ɬɚɤɢɯ 

ɮɚɤɬɨɪɨɜ ɤɚɤ:  

 - ɩɨɝɪɟɲɧɨɫɬɢ ɜɵɥɟɬɚ ɲɬɚɧɝɢ; 

 - ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɢ ɪɨɛɨɬɚ;  

 - ɨɪɢɟɧɬɚɰɢɢ ɩɨɞɜɢɠɧɨɣ ɩɥɚɬɮɨɪɦɵ ɪɨɛɨɬɚ.  

 7) ɩɨɝɪɟɲɧɨɫɬɶ, ɜɵɡɵɜɚɟɦɚɹ ɫɦɟɳɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɩɪɢɥɨɠɟɧɧɨɣ ɫɢɥɵ, ɡɚɜɢɫɢɬ ɨɬ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ ɤɚɤ: 

  - ɜɟɥɢɱɢɧɚ ɫɢɥɵ ɢ ɟё ɧɚɩɪɚɜɥɟɧɢɟ;  
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  - ɠɟɫɬɤɨɫɬɶ ɪɨɛɨɬɚ.  

 ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɡɧɚɱɟɧɢɟ ɩɪɢɥɨɠɟɧɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ 

ɜɵɛɪɚɧɧɨɝɨ ɜɢɞɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ.  

 ɀɟɫɬɤɨɫɬɶ ɫɬɚɧɤɚ ɡɚɜɢɫɢɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ:  

 - ɠɟɫɬɤɨɫɬɢ ɲɬɚɧɝ (ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɞɥɢɧ ɲɬɚɧɝ, ɚ ɬɚɤɠɟ ɨɬ 

ɠɟɫɬɤɨɫɬɢ ɩɪɢɜɨɞɨɜ); 

  - ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɢ ɪɨɛɨɬɚ;  

 - ɨɪɢɟɧɬɚɰɢɢ ɩɨɞɜɢɠɧɨɣ ɩɥɚɬɮɨɪɦɵ ɪɨɛɨɬɚ.  

 ɉɨɝɪɟɲɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɰɟɧɬɪɚ ɩɨɞɜɢɠɧɨɣ ɩɥɚɬɮɨɪɦɵ, 

ɜɨɡɧɢɤɚɸɳɚɹ ɜɫɥɟɞɫɬɜɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢɜɨɞɨɜ ɲɬɚɧɝ ɢ ɩɨɝɪɟɲɧɨɫɬɶ, 

ɜɵɡɵɜɚɟɦɚɹ ɫɦɟɳɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɢɥɨɠɟɧɧɨɣ ɫɢɥɵ, 

ɹɜɥɹɸɬɫɹ ɧɚɢɦɟɧɟɟ ɢɡɭɱɟɧɧɵɦɢ.  

 8) ɧɚɢɯɭɞɲɢɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ. ɉɨ ɞɚɧɧɵɦ ɏɟɣ , 

ɨɩɢɪɚɸɳɟɝɨɫɹ ɧɚ ɱɢɫɥɟɧɧɵɟ ɪɚɫɱɟɬɵ, ɧɚɢɯɭɞɲɢɟ ɡɧɚɱɟɧɢɹ ɱɢɫɟɥ 

ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ ɩɥɚɧɚɪɧɵɯ ɪɨɛɨɬɨɜ ɩɨɥɭɱɚɸɬɫɹ ɜ ɩɨɥɨɠɟɧɢɹɯ ɧɚ ɝɪɚɧɢɰɟ 

ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɋɨɨɬɜɟɬɫɬɜɭɸɬ ɥɢ ɨɧɢ ɩɨɥɨɠɟɧɢɹɦ ɫ ɧɚɢɛɨɥɶɲɢɦɢ 

ɨɲɢɛɤɚɦɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɟɪɧɨ ɥɢ ɷɬɨ ɞɥɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 

ɪɨɛɨɬɨɜ — ɨɬɤɪɵɬɵɟ ɜɨɩɪɨɫɵ;  

 ɉɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɪɨɛɨɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ 

ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɠɞɨɣ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ, 

ɫɨɤɪɚɳɟɧɢɟɦ ɱɢɫɥɚ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɭɦɟɧɶɲɟɧɢɟɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ ɤ 

ɜɯɨɞɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɨɦɩɟɧɫɚɰɢɢ 

ɜɫɟɯ ɢɥɢ ɨɫɧɨɜɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɨɝɪɟɲɧɨɫɬɢ. 
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 4 ɉɟɪɟɦɟɳɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɨɩɨɪɧɨɣ ɫɬɚɧɢɧɵ  

 

 

Ɋɢɫɭɧɨɤ 30 - ɉɟɪɟɦɟɳɟɧɢɹ ɨɩɨɪɧɨɣ ɪɚɦɵ 

 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ 8639-82 ɨɬɤɥɨɧɟɧɢɟ ɜ 0.46 ɦɦ ɩɪɢɟɦɥɟɦɵ ɞɥɹ ɞɚɧɧɨɣ 

ɫɬɚɥɢ 3. 
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Ɋɢɫɭɧɨɤ 31 - ɇɚɩɪɹɠɟɧɢɹ ɧɚ ɨɩɨɪɧɨɣ ɛɚɥɤɟ 

 

 

Ɋɢɫɭɧɨɤ 32 - Ƚɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɜɧɟɲɧɹɹ ɧɚɝɪɭɡɤɚ 
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Ɋɢɫɭɧɨɤ 33 - Ɂɧɚɱɟɧɢɟ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɜ ɇɶɸɬɨɧɚɯ 

 

ɂɡ ɞɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɵ ɩɨɧɢɦɚɟɦ, ɱɬɨ ɦɚɬɟɪɢɚɥ ɤɨɧɫɬɪɭɤɰɢɹ ɨɩɨɪɧɨɣ 

ɛɚɥɤɢ ɜɵɩɨɥɧɟɧɧɚɹ ɢɡ ɫɬɚɥɢ 3 ɢɦɟɟɬ 13-ɬɢ ɤɪɚɬɧɵɣ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ.  



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

46 
 

             ȻɊ-15.03.06 ɉɁ 

 

 5 Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 

 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɟɥɶɬɚ - ɪɨɛɨɬɚ, ɬɪɟɛɭɟɬɫɹ ɪɟɲɢɬɶ ɞɜɟ ɡɚɞɚɱɢ. ȿɫɥɢ ɢɡɜɟɫɬɧɚ 

ɤɨɧɟɱɧɚɹ ɬɨɱɤɚ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ (ɧɚɩɪɢɦɟɪ, ɧɚɞɨ ɡɚɯɜɚɬɢɬɶ ɞɟɬɚɥɶ, 

ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɤɨɨɪɞɢɧɚɬɚɯ XYZ), ɦɵ ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɭɝɥɵ ɤɚɠɞɨɣ ɢɡ ɬɪɟɯ ɪɭɤ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɜɢɝɚɬɟɥɢ (ɚ ɡɧɚɱɢɬ ɢ ɪɚɛɨɱɢɣ 

ɨɪɝɚɧ) ɜ ɧɭɠɧɭɸ ɩɨɡɢɰɢɸ ɞɥɹ ɡɚɯɜɚɬɚ. Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɨɜ 

ɧɚɡɵɜɚɟɬɫɹ «ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ ɪɨɛɨɬɨɬɟɯɧɢɤɢ».       

 

 

Ɋɢɫɭɧɨɤ 34 – Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɟɥɶɬɚ-ɪɨɛɨɬɚ 

 

Ɂɧɚɹ ɭɝɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɟɪɧɭɬɶ ɞɜɢɝɚɬɟɥɶ ɢ ɬɟɤɭɳɟɟ ɟɝɨ 

ɩɨɥɨɠɟɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɫ ɩɨɦɨɳɶɸ ɷɧɤɨɞɟɪɨɜ, ɦɨɠɧɨ ɪɟɲɢɬɶ «ɩɪɹɦɭɸ 

ɡɚɞɚɱɭ ɪɨɛɨɬɨɬɟɯɧɢɤɢ (ɤɢɧɟɦɚɬɢɤɢ)». ɑɬɨɛɵ ɛɵɬɶ ɛɨɥɟɟ ɮɨɪɦɚɥɶɧɵɦ, 

ɧɟɨɛɯɨɞɢɦɨ ɜɡɝɥɹɧɭɬɶ ɧɚ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɫɯɟɦɭ ɞɟɥɶɬɚ-ɪɨɛɨɬɚ. ɇɚɲɢ 

ɩɥɚɬɮɨɪɦɵ – ɷɬɨ ɞɜɚ ɪɚɜɧɨɫɬɨɪɨɧɧɢɯ ɬɪɟɭɝɨɥɶɧɢɤɚ: ɡɚɮɢɤɫɢɪɨɜɚɧɧɚɹ ɫ 

ɦɨɬɨɪɚɦɢ – ɜɟɪɯɧɹɹ ɛɨɥɶɲɚɹ, ɢ ɞɜɢɠɭɳɚɹɫɹ ɫ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ – ɦɚɥɟɧɶɤɚɹ 

ɧɢɠɧɹɹ. ɍɝɥɵ ɜ ɫɭɫɬɚɜɚɯ      
, ɚ 

0
E  - ɩɨɡɢɰɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫ 

ɤɨɨɪɞɢɧɚɬɚɦɢ ( 0 0 0, ,x y z ). ɑɬɨɛɵ ɪɟɲɢɬɶ ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ ɤɢɧɟɦɚɬɢɤɢ, ɦɵ 
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ɞɨɥɠɧɵ ɫɨɡɞɚɬɶ ɮɭɧɤɰɢɸ ɫ ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 0E ( 0 0 0, ,x y z ), ɤɨɬɨɪɚɹ ɛɭɞɟɬ 

ɜɨɡɜɪɚɳɚɬɶ ɭɝɥɵ       . Ɏɭɧɤɰɢɹ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɩɨɥɭɱɚɟɬ        ɢ 

ɜɨɡɜɪɚɳɚɟɬ 0E ( 0 0 0, ,x y z ). 

 

 5.1 Ɉɛɪɚɬɧɚɹ ɡɚɞɚɱɚ ɤɢɧɟɦɚɬɢɤɢ 
 
 

Ⱦɥɹ ɧɚɱɚɥɚ ɨɩɪɟɞɟɥɢɦ ɧɟɤɨɬɨɪɵɟ ɤɥɸɱɟɜɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɨɦɟɬɪɢɢ ɪɨɛɨɬɚ. 

ɇɚɡɧɚɱɢɦ ɫɬɨɪɨɧɭ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ - f , ɫɬɨɪɨɧɭ ɬɪɟɭɝɨɥɶɧɢɤɚ ɫ 

ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ - e , ɞɥɢɧɭ ɜɟɪɯɧɟɝɨ ɫɭɫɬɚɜɚ ɨɛɨɡɧɚɱɢɦ - fr , ɚ ɞɥɢɧɭ ɫɭɫɬɚɜɚ 

ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɚ - er . ɗɬɨ ɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɵ 

ɞɢɡɚɣɧɨɦ ɧɚɲɟɝɨ ɪɨɛɨɬɚ. Ɍɨɱɤɨɣ ɨɬɫɱɟɬɚ ɜɵɛɟɪɟɦ ɰɟɧɬɪ ɫɢɦɦɟɬɪɢɢ 

ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɤɚɤ ɢɡɨɛɪɚɠɟɧɨ ɧɢɠɟ, ɬ.ɟ. z – ɤɨɨɪɞɢɧɚɬɚ 

ɫɯɜɚɬɚ ɛɭɞɟɬ ɜɫɟɝɞɚ ɨɬɪɢɰɚɬɟɥɶɧɚ (ɪɢɫɭɧɨɤ 35). 

 

 

Ɋɢɫɭɧɨɤ 35 – Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɨɛɨɬɚ 
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ɂɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɪɨɛɨɬɚ, ɫɭɫɬɚɜ 1 1F J  ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɬɨɥɶɤɨ ɜ YZ 

ɩɥɨɫɤɨɫɬɢ, ɮɨɪɦɢɪɭɹ ɤɪɭɝ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ 1F  ɢ ɪɚɞɢɭɫɨɦ fr . ȼ ɨɬɥɢɱɢɟ ɨɬ 1F , 

1J  ɢ 1E  ɹɜɥɹɸɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɲɚɪɧɢɪɚɦɢ (ɲɚɪɧɢɪ Ƚɭɤɚ), ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 

1 1E J  ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 1E , ɮɨɪɦɢɪɭɹ ɫɮɟɪɭ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ 1E  ɢ 

ɪɚɞɢɭɫɨɦ er  (ɪɢɫɭɧɨɤ 31).  

ɉɟɪɟɫɟɱɟɧɢɟɦ ɷɬɨɣ ɫɮɟɪɵ ɢ YZ ɩɥɨɫɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɤɪɭɝ ɫ ɰɟɧɬɪɨɦ ɜ 

ɬɨɱɤɟ 1E  ɢ ɪɚɞɢɭɫɨɦ 1 1E J , ɝɞɟ 1E  - ɩɪɨɟɤɰɢɹ ɬɨɱɤɢ 1E  ɧɚ YZ ɩɥɨɫɤɨɫɬɶ. Ɍɨɱɤɚ 1J  

ɬɟɩɟɪɶ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɚ, ɤɚɤ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ ɨɤɪɭɠɧɨɫɬɟɣ ɫ ɢɡɜɟɫɬɧɵɦɢ 

ɪɚɞɢɭɫɚɦɢ ɫ ɰɟɧɬɪɚɦɢ ɜ ɬɨɱɤɚɯ 1E  ɢ 1F , ɧɚɦ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɬɨɥɶɤɨ ɨɞɧɭ 

ɬɨɱɤɭ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɩɨ Y-ɤɨɨɪɞɢɧɚɬɟ. ɂ ɟɫɥɢ ɧɚɦ ɢɡɜɟɫɬɧɚ 

ɬɨɱɤɚ 1J , ɦɵ ɦɨɠɟɦ ɪɚɫɫɱɢɬɚɬɶ   (ɪɢɫɭɧɨɤ 36). 

 

  

Ɋɢɫɭɧɨɤ 36 – ȼɪɚɳɟɧɢɟ ɫɨɱɥɟɧɟɧɢɣ ɪɨɛɨɬɚ 
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Ɋɢɫɭɧɨɤ 37 – Ƚɪɚɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɤɢɧɟɦɚɬɢɤɢ 
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ɉɪɨɫɬɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ ɢɫɯɨɞɹɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɯɨɪɨɲɨ ɜɵɛɪɚɧɚ 

ɫɢɫɬɟɦɚ ɨɬɫɱɟɬɚ: 1 1F J  ɞɜɢɝɚɟɬɫɹ ɬɨɥɶɤɨ ɜ YZ ɩɥɨɫɤɨɫɬɢ, ɩɨɷɬɨɦɭ ɦɵ ɦɨɠɟɦ 

ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɢɬɶ X ɤɨɨɪɞɢɧɚɬɭ. ɑɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɷɬɨ ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɥɹ 

ɭɝɥɨɜ 2 ɢ 3 , ɦɵ ɦɨɠɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɦɦɟɬɪɢɸ ɞɟɥɶɬɚ ɪɨɛɨɬɚ. Ⱦɥɹ ɷɬɨɝɨ 

ɩɨɜɟɪɧɟɦ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ ɧɚ 120ɨ ɜɨɤɪɭɝ ɨɫɢ Z ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ, ɤɚɤ 

ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 48.  

 

 

 

Ɋɢɫɭɧɨɤ 38 – ɉɨɜɨɪɨɬ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɧɚ 120ɨ 

 

Ɇɵ ɩɨɥɭɱɢɥɢ ɧɨɜɭɸ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ, ɞɥɹ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɥɟɝɤɨ ɧɚɣɬɢ 

ɭɝɨɥ 2 , ɢɫɩɨɥɶɡɭɹ ɬɚɤɨɣ ɠɟ ɚɥɝɨɪɢɬɦ, ɤɚɤ ɢ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɩɟɪɜɨɝɨ ɭɝɥɚ. 

ȿɞɢɧɫɬɜɟɧɧɨɟ ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ – ɨɩɪɟɞɟɥɢɬɶ ɧɨɜɵɟ ɤɨɨɪɞɢɧɚɬɵ 
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0 0,x y   ɜ ɬɨɱɤɟ 0E , ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɥɟɝɤɨ ɫɞɟɥɚɧɨ, ɢɫɩɨɥɶɡɭɹ ɦɚɬɪɢɰɭ ɩɨɜɨɪɨɬɚ. 

ɍɝɨɥ 3  ɧɚɣɞɟɦ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ.  

 

 5.2 ɉɪɹɦɚɹ ɡɚɞɚɱɚ ɤɢɧɟɦɚɬɢɤɢ 

 

  Ɍɟɩɟɪɶ, ɜɫɟ ɭɝɥɵ ɧɚɣɞɟɧɵ, ɢ ɦɵ ɦɨɠɟɦ ɧɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɫɯɜɚɬɚ             

0E ( 0 0 0, ,x y z ). Ɂɧɚɹ ɭɝɥɵ, ɦɵ ɦɨɠɟɦ ɧɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ 1J , 2J , 3J . ɋɭɫɬɚɜɵ   1 1J E ,

2 2J E , 3 3J E  ɦɨɝɭɬ ɫɜɨɛɨɞɧɨ ɜɪɚɳɚɬɶɫɹ ɜɨɤɪɭɝ ɬɨɱɟɤ 1J , 2J , 3J  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɮɨɪɦɢɪɭɹ ɬɪɢ ɫɮɟɪɵ ɫ ɪɚɞɢɭɫɨɦ er .  

 

 

 Ɍɟɩɟɪɶ ɫɦɟɫɬɢɦ ɰɟɧɬɪɵ ɫɮɟɪ ɢɡ ɬɨɱɟɤ 1J , 2J , 3J  ɜ 1J  , 2J  , 3J  . ɉɨɫɥɟ ɷɬɨɝɨ ɜɫɟ 

ɬɪɢ ɫɮɟɪɵ ɛɭɞɭɬ ɢɦɟɬɶ ɬɨɱɤɭ ɩɟɪɟɫɟɱɟɧɢɹ ɜ 0E , ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 39. 

 

 

Ɋɢɫɭɧɨɤ 39 – ɋɦɟɳɟɧɢɟ ɰɟɧɬɪɨɜ ɫɮɟɪ 
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Ɍɚɤ, ɱɬɨɛɵ ɧɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ( 0 0 0, ,x y z ) ɬɨɱɤɢ 0E , ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 

ɫɢɫɬɟɦɭ ɢɡ ɬɪɟɯ ɭɪɚɜɧɟɧɢɣ, ɭɱɢɬɵɜɚɹ ɱɬɨ 1 0x  . 
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ȼ ɢɬɨɝɟ ɩɨɥɭɱɢɦ: 
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Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ (29), ɧɚɣɬɢ 0z (ɧɭɠɧɨ 

ɜɵɛɪɚɬɶ ɧɚɢɦɟɧɶɲɢɣ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ) ɢ ɡɚɬɟɦ ɩɨɫɱɢɬɚɬɶ 0x  ɢ 

0y  ɢɫɩɨɥɶɡɭɹ ɜɵɪɚɠɟɧɢɹ: 
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 5.3 ɉɪɢɧɰɢɩ ɜɢɪɬɭɚɥɶɧɨɣ ɪɨɛɨɬɵ 

 

ɇɚ ɨɫɧɨɜɟ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ, ɛɵɥ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɱɟɫɤɢɣ 

ɜɢɞ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɨɛɨɬɚ.  Ƚɪɚɮɢɱɟɫɤɢɣ ɜɢɞ ɜɫɟɣ ɪɚɛɨɱɟɣ ɡɨɧɵ ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ ɪɢɫɭɧɤɚɯ 36,37,38. 

 

 

Ɋɢɫɭɧɨɤ 40 - Ɉɛɳɢɣ ɝɪɚɮɢɱɟɫɤɢɣ ɜɢɞ ɜɫɟɣ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɨɛɨɬɚ 
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Ɋɢɫɭɧɨɤ 41 – Ƚɪɚɮɢɱɟɫɤɢɣ ɜɢɞ ɜɫɟɣ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɨɛɨɬɚ ɫɛɨɤɭ 

 

 

 

Ɋɢɫɭɧɨɤ 42 – Ƚɪɚɮɢɱɟɫɤɢɣ ɜɢɞ ɜɫɟɣ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɨɛɨɬɚ ɫɜɟɪɯɭ 
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 6 ɋɨɡɞɚɧɢɟ 3D ɦɨɞɟɥɢ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ ɜ Solid Works 

 
 ɉɟɪɜɵɦ ɞɟɥɨɦ ɧɚɦ ɧɭɠɧɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɩɥɚɬɮɨɪɦɭ 

ɧɚɲɟɝɨ ɪɨɛɨɬɚ. 

 

 6.1 ȼɟɪɯɧɹɹ ɩɥɚɬɮɨɪɦɚ 

 

Ɋɢɫɭɧɨɤ 43 – ɑɟɪɬёɠ ɜɟɪɯɧɟɣ ɩɥɚɬɮɨɪɦɵ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 

 Ⱦɟɥɚɟɦ ɩɪɨɫɬɨɣ ɷɫɤɢɡ ɬɪɟɭɝɨɥɶɧɢɤɚ ɪɚɜɧɨɫɬɨɪɨɧɧɟɝɨ ɢ ɨɩɟɪɚɰɢɟɣ 

«ɜɵɞɚɜɥɢɜɚɧɢɟ» ɞɟɥɚɟɦ 3D ɦɨɞɟɥɶ ɧɚɱɚɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ.  
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Ɋɢɫɭɧɨɤ 44 – ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ 3D ɦɨɞɟɥɶ  ɜɟɪɯɧɟɣ ɩɥɚɬɮɨɪɦɵ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 

 Ɇɵ ɩɨɧɢɦɚɟɦ, ɱɬɨ ɞɚɧɧɭɸ ɦɨɞɟɥɶ ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ ɩɨ ɝɚɛɚɪɢɬɚɦ ɢ ɜɟɫɭ 

ɩɭɬёɦ ɨɬɫɟɤɚɧɢɹ ɥɢɲɧɢɯ ɨɛɥɚɫɬɟɣ ɦɨɞɟɥɢ. Ⱦɟɥɚɟɦ ɷɬɨ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ 

«ɜɵɪɟɡɚɬɶ», ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɧɟɫɹ ɧɚ ɩɥɚɬɮɨɪɦɭ ɧɭɠɧɵɣ ɧɚɦ ɷɫɤɢɡ. 

 Ɂɚɪɚɧɟɟ ɞɟɥɚɟɦ ɫɤɜɨɡɧɵɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɤɪɟɩɥɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ 

«ɜɵɞɚɜɥɢɜɚɧɢɟ» 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

57 
 

             ȻɊ-15.03.06 ɉɁ 

 

 

Ɋɢɫɭɧɨɤ 45 – Ʉɨɧɟɱɧɚɹ 3D ɦɨɞɟɥɶ  ɜɟɪɯɧɟɣ ɩɥɚɬɮɨɪɦɵ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

58 
 

             ȻɊ-15.03.06 ɉɁ 

 

 6.2 Ʉɪɨɧɲɬɟɣɧ ɫɤɪɟɩɥɟɧɢɹɦɢ ɩɨɞ ɫɟɪɜɨɩɪɢɜɨɞɵ 
 
 Ⱦɟɥɚɟɦ ɷɫɤɢɡ, ɡɚɪɚɧɟɟ ɜɵɪɟɡɚɟɦ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɤɪɟɩɥɟɧɢɟ 
 

 

 

Ɋɢɫɭɧɨɤ 46 – Ʉɨɧɟɱɧɚɹ 3D ɦɨɞɟɥɶ  ɜɟɪɯɧɟɣ ɩɥɚɬɮɨɪɦɵ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ  
 

 Ʉɪɨɧɲɬɟɣɧ ɧɚɦ ɧɭɠɟɧ ɝ – ɨɛɪɚɡɧɵɣ, ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɮɢɤɫɚɰɢɢ, 

ɩɨɷɬɨɦɭ ɢɡ ɩɨɥɭɱɢɜɲɟɣɫɹ ɦɨɞɟɥɢ , ɫ ɩɨɦɨɳɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɫɬɪɨɟɧɢɣ, 

ɩɨɥɭɱɚɟɦ ɧɭɠɧɭɸ ɧɚɦ ɞɟɬɚɥɶ.    

 

Ɋɢɫɭɧɨɤ 47 –  3D ɦɨɞɟɥɶ ɤɪɨɧɲɬɟɣɧɚ  ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

59 
 

             ȻɊ-15.03.06 ɉɁ 

 Ɉɫɬɚɥɨɫɶ ɬɨɥɶɤɨ ɫɞɟɥɚɬɶ ɤɪɟɩɥɟɧɢɹ ɢ ɜɵɪɟɡ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ 

ɫɟɪɜɨɩɪɢɜɨɞɨɜ. 

 Ⱦɟɥɚɟɦ ɦɵ ɷɬɨ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ «ɜɵɪɟɡɚɬɶ». 

 

 

Ɋɢɫɭɧɨɤ 48 –  Ʉɨɧɟɱɧɚɹ 3D ɦɨɞɟɥɶ ɤɪɨɧɲɬɟɣɧɚ  ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

60 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 49 –  ɑɟɪɬёɠ  ɤɪɨɧɲɬɟɣɧɚ  ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 

 6.3 ɋɟɪɜɨɞɜɢɝɚɬɟɥɢ ɢ ɩɥɟɱɢ  ɞɟɥɶɬɚ-ɪɨɛɨɬɚ 

  

 ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɭɫɬɚɜɵ ɢ ɩɥɟɱɢ ɦɨɞɟɥɢɪɭɸɬɫɹ ɩɨɯɨɠɢɦ ɨɛɪɚɡɨɦ, 

ɬɚɤɢɯ ɞɟɬɚɥɟɣ ɭ ɧɚɫ ɛɭɞɟɬ ɰɟɥɵɯ ɬɪɢ, ɧɚ ɤɚɠɞɵɣ ɫɟɪɜɨɩɪɢɜɨɞ.  

 ɉɪɢɜɨɞɵ ɦɵ ɞɟɬɚɥɶɧɨ ɦɨɞɟɥɢɪɨɜɚɬɶ ɧɟ ɛɭɞɟɦ, ɩɪɨɫɬɨ ɫɞɟɥɚɟɦ ɭɫɥɨɜɧɭɸ 

ɮɨɪɦɭ, ɫɨɛɥɸɞɚɹ ɝɚɛɚɪɢɬɵ ɜɵɛɪɚɧɧɨɝɨ ɧɚɦɢ ɫɟɪɜɨɩɪɢɜɨɞɚ. Ⱦɟɥɚɟɦ ɷɬɨ ɫ 

ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ «ɫɢɦɦɟɬɪɢɹ». 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

61 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 50 –  Ɇɨɞɟɥɶ ɫɟɪɜɨɩɪɢɜɨɞɚ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 

 Ʉɨɝɞɚ ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɫɦɨɞɟɥɢɪɨɜɚɧɚ, ɦɵ ɦɨɠɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ 

ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɩɥɟɱ, ɲɚɪɧɢɪɨɜ ɢ ɫɭɫɬɚɜɨɜ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ. 

 Ⱦɟɥɚɟɦ ɩɪɨɫɬɨɣ ɷɫɤɢɡ ɢ ɜɵɞɚɜɥɢɜɚɟɦ ɞɨ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɦ ɞɥɢɧɵ. 

 

 

Ɋɢɫɭɧɨɤ 51 –  Ɇɨɞɟɥɶ ɩɥɟɱɚ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

62 
 

             ȻɊ-15.03.06 ɉɁ 

 
Ɋɢɫɭɧɨɤ 52 –  ɑɟɪɬёɠ ɩɥɟɱɚ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 

 6.4 ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɦɚɝɧɢɬɧɵɟ ɲɚɪɨɜɵɟ ɲɚɪɧɢɪɵ KD625 

 

 Ɇɚɝɧɢɬɧɵɣ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɲɚɪɧɢɪ ɹɜɥɹɟɬɫɹ ɭɞɟɪɠɢɜɚɸɳɢɦ 

ɭɫɬɪɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɝɢɛɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɦɦ ɞɢɚɦɟɬɪɨɦ 

10 ɦɦ ɞɨ 25 ɦɦ ɫɬɚɥɶɧɨɣ. ɋɮɟɪɢɱɟɫɤɢɣ ɲɚɪ, ɭɞɟɪɠɢɜɚɸɳɢɣ ɫɢɥɶɧɵɣ 

ɧɟɨɞɢɦɨɜɵɣ ɪɟɞɤɨɡɟɦɟɥɶɧɵɣ ɦɚɝɧɢɬ, ɤɨɬɨɪɵɣ ɡɚɤɪɟɩɥɹɟɬɫɹ ɜ ɤɨɧɰɟ 

ɥɚɬɭɧɧɨɝɨ/ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɬɟɪɠɧɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɝɧɢɬɧɵɟ ɲɚɪɨɜɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɬɚɥɶɧɨɦɭ ɲɚɪɭ ɜɪɚɳɚɬɶɫɹ ɧɚ 120 °.  

 Ʉɨɧɫɬɪɭɤɰɢɹ ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɞɚɠɟ ɟɫɥɢ ɦɚɝɧɢɬɧɵɣ ɲɚɪ ɭɛɟɠɢɬ ɨɬ 

ɦɚɝɧɢɬɧɨɝɨ ɰɢɥɢɧɞɪɚ, ɧɢɤɚɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɧɟ ɩɪɨɢɡɨɣɞɟɬ, ɢ ɲɚɪɨɜɨɣ ɲɚɪɧɢɪ 

ɦɨɠɟɬ ɜɟɪɧɭɬɶɫɹ ɤ ɪɚɛɨɬɟ ɩɨɫɥɟ ɫɛɪɨɫɚ.  

 Ɇɟɠɜɢɧɬɨɜɨɟ ɨɬɜɟɪɫɬɢɟ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɟɪɠɧɹ ɞɥɹ ɮɢɤɫɚɰɢɢ ɢɥɢ 

ɮɢɤɫɚɰɢɢ ɫɨɟɞɢɧɟɧɢɹ. 

 Ʉɚɤ ɩɪɚɜɢɥɨ, ɲɚɪɨɜɨɣ ɲɚɪ ɦɚɝɧɢɬɧɨɝɨ ɲɚɪɨɜɨɝɨ ɫɭɫɬɚɜɚ ɩɨɤɪɵɬ ɯɪɨɦɨɦ, 

ɭɥɭɱɲɟɧɧɨɟ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɩɨɤɪɵɬɢɟ ɲɚɪɨɜɨɝɨ ɫɭɫɬɚɜɚ, ɧɢɤɟɥɟɜɨɟ ɩɨɤɪɵɬɢɟ 

ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɜɵɛɨɪɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɢɫɬɢɪɚɧɢɸ. 

 Ɉɱɟɧɶ ɫɢɥɶɧɚɹ ɭɞɟɪɠɢɜɚɸɳɚɹ ɫɢɥɚ. ɍɞɟɪɠɢɜɚɸɳɚɹ ɫɢɥɚ ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɚ, ɱɬɨɛɵ ɭɞɟɪɠɢɜɚɬɶ ɨɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɤɚɦɟɪ, 

ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɥɚɡɟɪɧɵɯ ɛɥɨɤɨɜ ɢɥɢ 3D-ɩɪɢɧɬɟɪɚ, ɧɟ ɬɪɟɛɭɹ 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

63 
 

             ȻɊ-15.03.06 ɉɁ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɮɢɤɫɚɬɨɪɨɜ. ɂ ɟɫɬɶ ɦɧɨɝɨ ɦɨɞɟɥɟɣ ɦɚɝɧɢɬɧɵɯ 

ɲɚɪɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɪɟɡɶɛɨɣ, ɩɨɤɚɡɚɧɧɵɯ ɧɢɠɟ ɞɢɚɝɪɚɦɦɵ 

 
  6.4.1  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɲɚɪɧɢɪɨɜ 

 

 

 

Ɋɢɫɭɧɨɤ 53 –  ɑɟɪɬёɠ ɫɨɟɞɢɧɟɧɢɹ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 

Ɍɚɛɥɢɰɚ 3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ECMA-C10604RS 

Ɇɨɞɟɥɶ Ʉ Ɏ 

(ɒɚɪ) 

D Ɏ 

(ɐɢɥɢɧɞɪ 

KL L G GL IG IGK ɍɫɢɥɢɟ 

KD525 25 20 47 25 M5 16 M5 5 15 ɤɝ 

 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

64 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 54 – ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɦɚɝɧɢɬɧɵɟ ɲɚɪɧɢɪɵ, ɜɧɟɲɧɢɣ ɜɢɞ 

 
 6.5 ɇɢɠɧɹɹ ɩɥɚɬɮɨɪɦɚ 

 

 ȿё ɦɵ ɞɟɥɚɟɦ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ «ȼɵɬɹɧɭɬɶ». Ɂɚɪɚɧɟɟ ɞɟɥɚɟɦ 

ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɤɪɟɩɥɟɧɢɟ ɫɭɫɬɚɜɨɜ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ.  

  

 

Ɋɢɫɭɧɨɤ 55 –  Ɇɨɞɟɥɶ ɨɛɳɢɣ ɜɢɞ ɧɢɠɧɟɣ ɩɥɚɬɮɨɪɦɵ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 

 ɇɚɤɨɧɟɰ ɧɚɦ ɧɭɠɧɨ ɫɨɛɪɚɬɶ ɜɫɟ ɞɟɬɚɥɢ, ɱɬɨɛɵ ɩɨɥɭɱɢɥɚɫɶ ɝɨɬɨɜɚɹ ɦɨɞɟɥɶ 

ɢ ɨɩɢɫɚɬɶ ɟё. 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

65 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 56 - Ƚɨɬɨɜɚɹ ɦɨɞɟɥɶ c ɩɨɞɧɹɬɵɦɢ ɫɭɫɬɚɜɚɦɢ 

 

 

Ɋɢɫɭɧɨɤ 57 – Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɫɨɟɞɢɧɟɧɢɹ ɩɥɚɬɮɨɪɦɚ-ɫɟɪɜɨɩɪɢɜɨɞ-ɩɥɟɱɨ-

ɜɬɭɥɤɚ 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

66 
 

             ȻɊ-15.03.06 ɉɁ 

 

Ɋɢɫɭɧɨɤ 58 - Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɫɨɟɞɢɧɟɧɢɹ ɤɪɨɧɲɬɟɣɧ-ɫɟɪɜɨɩɪɢɜɨɞ 

 

 

Ɋɢɫɭɧɨɤ 59 - Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɲɚɪɧɢɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 60 - Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɫɨɟɞɢɧɟɧɢɹ ɧɢɠɧɟɣ ɩɥɚɬɮɨɪɦɵ 

 

 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

67 
 

             ȻɊ-15.03.06 ɉɁ 

 6.5.1 ȼɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɯɜɚɬɚ 

 

 ɋɯɜɚɬ ɧɚɲɟɝɨ ɞɟɥɶɬɚ - ɪɨɛɨɬɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ 

ɢɡ:  

1) ɤɨɦɩɪɟɫɫɨɪɚ; 

2) ɚɫɢɧɯɪɨɧɧɨɝɨ ɦɨɬɨɪɚ Ɇɋ-2 ɧɚ 350 ȼɬ, ɩɪɨɢɡɜɨɞɫɬɜɚ Ʉɢɬɚɣ; 

 

 

Ɋɢɫɭɧɨɤ 61 - Ⱥɫɢɧɯɪɨɧɧɵɣ ɦɨɬɨɪ Ɇɋ-2 

 

3)ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɤɥɚɩɚɧɨɜ; 

 

Ɋɢɫɭɧɨɤ 62 - ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ ɤɥɚɩɚɧɵ, ɩɪɨɢɡɜɨɞɢɬɟɥɶ: Janatics Pneumatic, 

ɂɧɞɢɹ 
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3)ɲɥɚɧɝ ɚɪɦɢɪɨɜɚɧɧɵɣ, ɩɨɥɢɜɨɱɧɵɣ; 

 

  

Ɋɢɫɭɧɨɤ 63 - ɒɥɚɧɝ  ɚɪɦɢɪɨɜɚɧɧɵɣ, ɩɪɨɡɪɚɱɧɵɣ 

 

4)ɞɜɨɣɧɵɟ ɩɪɢɫɨɫɤɢ; 

 

 

Ɋɢɫɭɧɨɤ 64 - ɉɪɢɫɨɫɤɢ ɫɯɜɚɬɚ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 
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 5)ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɫɯɜɚɬɨɦ ɛɵɥɨ ɪɟɲɟɧɨ ɭɫɬɚɧɨɜɢɬɶ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɬɱɢɤ microsonic ɫɟɪɢɢ sks; 

 

 

 Ɋɢɫɭɧɨɤ 65  - ɂɧɞɭɤɬɢɜɧɵɣ ɞɚɬɱɢɤ Delta Electronics 

 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

-ɪɚɡɪɟɲɟɧɢɟ 0,025 ɦɦ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɱɧɨɫɬɶ); 

-ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɤɨɦɩɟɧɫɚɰɢɹ (ɬɨɱɧɨɟ ɢɡɦɟɪɟɧɢɟ ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɩɚɞɚ 

ɬɟɦɩɟɪɚɬɭɪɵ); 

- 1× ɢɥɢ 2×PNP ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɚ. 

 

 

 Ɋɢɫɭɧɨɤ 66  - sks-15/D ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɬɱɢɤ 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

-ɪɚɛɨɱɚɹ ɡɨɧɚ (20…150 ɦɦ); 

- ɦɚɤɫ. ɪɚɫɫɬɨɹɧɢɟ 250 ɦɦ; 

 -ɤɨɪɩɭɫ 33ɯ16 ɦɦ; 

- ɜɵɯɨɞ 1xPNP, 2ɯLED, ɛɟɡ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ, ɬɪɟɛɭɟɬɫɹ ɪɚɡɴɟɦ 3 pin 

Ɇ8ɯ1 
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 Ɋɢɫɭɧɨɤ 67  - Ɋɚɡɴɟɦ ɤɚɛɟɥɶɧɵɣ ɩɪɹɦɨɣ 

 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

3 pin Ɇ8ɯ1; 

 ɞɢɚɦɟɬɪ ɤɚɛɟɥɹ 4-6ɦɦ; 

 IP67, ɞɥɹ ɞɚɬɱɢɤɨɜ sks-15/D 

 6)ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɪɟɠɢɦɚ «HOME» ɛɵɥɨ ɪɟɲɟɧɨ ɭɫɬɚɧɨɜɢɬɶ ɬɪɢ 

ɨɩɬɢɱɟɫɤɢɯ ɞɚɬɱɢɤɚ ɮɢɪɦɵ Delta Electronics. 

 
 

Ɋɢɫɭɧɨɤ 68  - Ɉɩɬɨɞɚɬɱɢɤ BS5-T2M Autonics Ɇɢɤɪɨɦɢɧɢɚɬɸɪɧɵɣ 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɚɬɱɢɤ 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɉ-ɨɛɪɚɡɧɵɣ, ɪɚɫɫɬɨɹɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ: 0-5 ɦɦ; 

ɩɢɬɚɧɢɟ: 5-24VDC; 

ɪɟɠɢɦ ɪɚɛɨɬɵ: no/nc; 

ɬɢɩ ɜɵɯɨɞɚ: npn, ɢɧɞɢɤɚɬɨɪ. 
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 6.6 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɚ 

 

 Ƚɥɚɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɢɟ ɬɨɱɧɨɫɬɢ 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɫɢɧɯɪɨɧɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɟɥɶɬɚ - ɩɚɪɚɥɥɟɥɶɧɨɝɨ 

ɪɨɛɨɬɚ ɫ ɞɪɭɝɢɦɢ ɪɨɛɨɬɚɦɢ, ɜɵɹɜɥɟɧɢɟ ɧɟɞɨɫɬɚɬɤɨɜ ɢ ɡɚɦɟɱɚɧɢɣ ɩɨ ɪɚɛɨɬɟ 

ɪɨɛɨɬɚ, ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɵ. Ɏɨɬɨɝɪɚɮɢɢ ɫɬɟɧɞɚ ɢ 

ɨɩɵɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ. 

 

 6.6.1 Ɍɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ 

 

 ɉɨɞ ɧɟɣ ɩɨɧɢɦɚɸɬ ɧɚɢɛɨɥɶɲɢɟ ɨɬɤɥɨɧɟɧɢɹ ɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɟɝɨ 

ɮɢɤɫɢɪɨɜɚɧɧɵɟ ɬɨɱɤɢ) ɨɬ ɡɚɞɚɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɪɢ ɧɟɨɞɧɨɤɪɚɬɧɨɦ ɩɨɜɬɨɪɟɧɢɢ 

ɰɢɤɥɚ. 

 ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɟ ɪɨɛɨɬɵ ɫ ɬɨɱɧɨɫɬɶɸ 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɚ 0,2-0,3 ɦɦ. ɉɪɢ ɨɫɨɛɨ ɬɨɱɧɵɯ – ɦɟɧɟɟ 0,1 ɦɦ. ɉɪɢ 

ɝɪɭɛɵɯ – ɨɬ 1 ɞɨ 5 ɦɦ. ɍɤɚɡɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ 

ɝɚɛɚɪɢɬɨɜ ɪɨɛɨɬɚ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɬɨɱɧɨɫɬɢ ɞɚɧɧɨɝɨ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ. 

Ɍɚɛɥɢɰɚ 3. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɝɪɟɲɧɨɫɬɢ ɞɟɥɶɬɚ ɪɨɛɨɬɚ. 

ɋɤɨɪɨɫɬɢ 
ɩɪɢɜɨɞɨɜ. 

10 ɨɛ/ɦɢɧ 50 ɨɛ/ɦɢɧ 100 ɨɛ/ɦɢɧ 

ɇɨɦɟɪ ɰɢɤɥɚ  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɜ ɦɦ ɩɨ ɨɫɢ 

ɏ 

1.52 1.4 1.5 1.0 1.5 1.0 1.1 1.4 1.3 1.6 1.3 1.2 1.5 1.2 1.2 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɜ ɦɦ ɩɨ ɨɫɢ 

Y 

1.23 1.1 1.3 1.4 1.12 1.4 1 1.1 1.4 1.1 1.5 1.5 1.3 1.2 1.3 

Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɫɮɟɪɟ ɩɨɥɢɝɪɚɮɢɢ ɞɚɧɧɨɣ ɬɨɱɧɨɫɬɢ ɪɨɛɨɬɚ ɛɨɥɟɟ ɱɟɦ 

ɞɨɫɬɚɬɨɱɧɨ.
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 6.7  Ɉɛɡɨɪ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ DOP-B10E615 

 

ɉɨɞɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɮɨɬɨɝɪɚɮɢɢ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ. Ɏɨɬɨɝɪɚɮɢɢ 

ɨɛɳɟɝɨ ɜɧɟɲɧɟɝɨ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 68 ɢ 69. 

 

Ⱥ – ɢɧɞɢɤɚɬɨɪ ɩɢɬɚɧɢɹ, ȼ – ɨɩɟɪɚɰɢɨɧɧɵɣ ɢɧɞɢɤɚɬɨɪ, ɦɢɝɚɟɬ ɤɨɝɞɚ ɩɨɞɤɥɸɱёɧ USB – 

ɤɚɛɟɥɶ, ɋ – ɫɟɧɫɨɪɧɵɣ ɷɤɪɚɧ 

 

Ɋɢɫɭɧɨɤ 69 – ɗɤɪɚɧ ɭɩɪɚɜɥɟɧɢɹ, ɜɢɞ ɫɩɟɪɟɞɢ 
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Ⱥ – ɤɥɟɦɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ, ȼ – ɜɯɨɞ ɫɜɹɡɢ COM3(RS-232/RS-422/RS-485), ɋ – ɜɯɨɞ 

ɫɜɹɡɢ COM3(RS-232/RS-422/RS-485), D – COM1(RS-232), E – USB Client, F- Ethernet (LAN), 

G – ɤɪɵɲɤɚ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ ɢ SD ɤɚɪɬɵ, H – USB Host, I – ɚɭɞɢɨ-ɜɵɯɨɞ, J – ɫɢɫɬɟɦɧɚɹ 

ɤɧɨɩɤɚ 

Ɋɢɫɭɧɨɤ 70 – ɗɤɪɚɧ ɭɩɪɚɜɥɟɧɢɹ, ɜɢɞ ɫɡɚɞɢ
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6.7.1 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɜ ɫɪɟɞɟ DOP soft 

 

 
A – ɤɧɨɩɤɚ ɷɤɫɬɪɟɧɧɨɝɨ ɜɵɤɥɸɱɟɧɢɹ, B – ɹɱɟɣɤɢ ɩɨɤɚɡɵɜɚɸɳɢɟ ɩɨɥɨɠɟɧɢɟ ɬɪёɯ ɩɪɢɜɨɞɨɜ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɬɤɚɥɢɛɪɨɜɚɧɧɨɝɨ ɧɭɥɹ, C – ɤɧɨɩɤɚ ɤɚɥɢɛɪɨɜɤɢ ɢ ɧɚɫɬɪɨɣɤɢ ɪɨɛɨɬɚ ɧɚ ɫɜɨɣ 

ɧɨɥɶ, D – ɩɨɜɬɨɪɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ, E – ɞɚɬɚ ɢ ɜɪɟɦɹ 

Ɋɢɫɭɧɨɤ 71 – Ƚɥɚɜɧɵɣ ɷɤɪɚɧ 

 

 
A – Ɂɚɩɢɫɶ ɤɧɨɩɨɤ, B – ɷɤɪɚɧ ɩɨɫɬɪɨɟɧɢɹ ɦɚɪɲɪɭɬɚ, C – ɧɚɫɬɪɨɣɤɢ, D – ɩɟɪɟɯɨɞ ɧɚ ɷɤɪɚɧ 

ɭɩɪɚɜɥɟɧɢɹ ɰɢɤɥɨɦ 

Ɋɢɫɭɧɨɤ 72 – ȼɬɨɪɨɣ ɝɥɚɜɧɵɣ ɷɤɪɚɧ 
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A – ɡɚɩɢɫɶ ɬɨɱɤɢ 1 - 20, B – ɜɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɜɚɤɭɭɦɚ, C – ɜɨɡɜɪɚɬ ɧɚ ɝɥɚɜɧɵɣ ɷɤɪɚɧ, 

D – ɩɟɪɟɯɨɞ ɧɚ ɫɥɟɞɭɸɳɢɣ ɷɤɪɚɧ 

 

Ɋɢɫɭɧɨɤ 73 – ɗɤɪɚɧ ɡɚɩɢɫɢ ɬɨɱɟɤ  

 

 
A – ɜɨɡɜɪɚɬ ɧɚ ɩɪɟɞɵɞɭɳɢɣ ɷɤɪɚɧ, B –ɡɚɩɢɫɶ ɬɨɱɤɢ ɩɟɪɟɥɨɠɤɢ, C – ɡɚɩɢɫɶ ɬɨɱɤɢ ɫɛɪɨɫɚ, D – 

ɩɟɪɟɯɨɞ ɧɚ ɫɥɟɞɭɸɳɢɣ ɷɤɪɚɧ 

 

Ɋɢɫɭɧɨɤ 74 – Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɶ 
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A - ɉɨɡɢɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɧɨɩɤɚɦɢ ▲ ɢ ▼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɥɢɛɨ ɧɚɠɚɬɢɟɦ ɧɚ ɨɤɧɨ ɫ 

ɩɨɡɢɰɢɟɣ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɪɭɱɧɵɦ ɜɜɨɞɨɦ. Ʉɧɨɩɤɚ 0 ɚɧɧɭɥɢɪɭɟɬ ɩɨɡɢɰɢɢ, B  -  ɡɚɩɨɥɧɹɟɬ ɜɫɟ 

ɩɨɡɢɰɢɢ ɩɨ ɩɨɪɹɞɤɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɋ - ɫɛɪɚɫɵɜɚɟɬ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɨɥɶ,  D  -  ɜɨɡɜɪɚɬ ɧɚ 

ɩɪɟɞɵɞɭɳɢɣ ɷɤɪɚɧ. 

Ɋɢɫɭɧɨɤ 75 – ɗɤɪɚɧ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɚ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ. 

 

 
A - ɇɚɫɬɪɨɣɤɢ ɫɢɫɬɟɦɵ, B - ɧɚɫɬɪɨɣɤɢ ɫɤɨɪɨɫɬɟɣ ɪɨɛɨɬɚ, ɋ – ɧɚɫɬɪɨɣɤɢ ɹɪɤɨɫɬɢ ɷɤɪɚɧ, D – 

ɭɫɬɚɧɨɜɤɚ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ, ȿ  -  ɤɚɥɢɛɪɨɜɤɚ ɷɤɪɚɧɚ, F -  ɧɚɫɬɪɨɣɤɢ ɩɨɥɨɠɟɧɢɹ ɪɨɛɨɬɚ 

 

Ɋɢɫɭɧɨɤ 76 – ɗɤɪɚɧ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɚ ɞɟɥɶɬɚ – ɪɨɛɨɬɚ 
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Ɋɢɫɭɧɨɤ 77  – ɗɤɪɚɧ ɧɚɫɬɪɨɣɤɢ ɫɤɨɪɨɫɬɟɣ ɪɨɛɨɬɚ 

 
 

 
Ⱥ - Ʉɧɨɩɤɢ ɩɭɫɤɚ, ɨɫɬɚɧɨɜɤɢ ɢ ɩɚɭɡɵ ɰɢɤɥɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɟɪɜɨɣ ɬɨɱɤɢ ɦɚɪɲɪɭɬɚ ɢɥɢ 

ɤɨɥɢɱɟɫɬɜɚ ɬɢɪɚɠɚ ɨɬɨɛɪɚɠɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɲɢɛɤɚ (Ɋɢɫɭɧɨɤ 79), Ȼ - ɭɫɬɚɧɨɜɤɚ ɱɢɫɥɚ 

ɤɨɦɩɥɟɤɬɨɜ ɧɚ ɨɞɢɧ ɰɢɤɥ ɢ ɟɝɨ ɦɨɧɢɬɨɪɢɧɝ, ȼ - ɨɛɳɟɟ ɱɢɫɥɨ ɫɞɟɥɚɧɧɵɯ ɤɨɦɩɥɟɤɬɨɜ, Ƚ - 

(ɫɥɟɜɚ ɧɚɩɪɚɜɨ) ɜɪɟɦɹ ɧɚɱɚɥɚ ɰɢɤɥɚ, ɜɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɰɢɤɥɚ, ɡɚɬɪɚɱɟɧɧɨɟ ɜɪɟɦɹ, Ⱦ - 

ɨɬɨɛɪɚɠɟɧɢɟ ɧɚɫɬɨɹɳɟɝɨ ɩɨɥɨɠɟɧɢɹ ɪɨɛɨɬɚ ɜ ɰɢɤɥɟ. 

 

Ɋɢɫɭɧɨɤ 78 - ɂɧɬɟɪɮɟɣɫ ɩɟɪɟɦɟɳɟɧɢɹ ɪɨɛɨɬɚ 
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Ɋɢɫɭɧɨɤ 79 – Ɉɲɢɛɤɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɟɪɜɨɣ ɬɨɱɤɢ ɦɚɪɲɪɭɬɚ ɢɥɢ ɤɨɥ-ɜɚ 

ɬɢɪɚɠɚ 
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 6.7.2 ȼɧɟɲɧɢɣ ɜɢɞ ɪɨɛɨɬɚ 

 

 

Ɋɢɫɭɧɨɤ 80 – ȼɧɟɲɧɢɣ ɜɢɞ ɪɨɛɨɬɚ 
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ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ  ɦɟɯɚɧɢɡɦ ɪɨɛɨɬɚ, ɟɝɨ 

ɫɨɫɬɚɜɥɹɸɳɢɟ ɱɚɫɬɢ ɢ ɞɟɬɚɥɢ ɜ ɫɛɨɪɟ (ɪɢɫɭɧɨɤ 77). 

 

 6.7.3 ȼɵɹɜɥɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ 

 
ɉɨɫɬɟɩɟɧɧɨ, ɜ ɯɨɞɟ ɢɫɩɵɬɚɧɢɹ ɪɨɛɨɬɚ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɧɟɞɨɫɬɚɬɤɢ: 

 1) ɩɨɝɪɟɲɧɨɫɬɶ  ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɚɥɚ ɫɟɪɜɨɩɪɢɜɨɞɨɜ , ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɨɧɟɧɢɸ ɨɬ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɯɜɚɬɚ ɪɨɛɨɬɚ. ɇɚ ɩɟɪɜɨɦ 

ɫɟɪɜɨɩɪɢɜɨɞɟ ɩɨɝɪɟɲɧɨɫɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ 90 ɝɪɚɞɭɫɨɜ ɫɨɫɬɚɜɥɹɟɬ 1 ɝɪɚɞɭɫ, ɧɚ 

ɜɬɨɪɨɦ ɫɟɪɜɨɩɪɢɜɨɞɟ 3 ɝɪɚɞɭɫɚ ɢ ɧɚ ɬɪɟɬɶɟɦ ɫɟɪɜɨɩɪɢɜɨɞɟ 5 ɝɪɚɞɭɫɨɜ. Ⱦɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɧɟɞɨɫɬɚɬɤɚ ɛɵɥɨ ɪɟɲɟɧɨ ɩɪɢɛɚɜɢɬɶ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɞɟ ɷɬɢ 

ɩɨɝɪɟɲɧɨɫɬɢ ɤ ɩɨɫɱɢɬɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɭɝɥɨɜ. 

 

 6.7.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ 

 

ɐɟɥɶɸ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɵ 

ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɫɬɟɧɞɚ. 

ɋɦɟɬɚ ɡɚɬɪɚɬ ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɜ ɞɟɧɟɠɧɨɣ ɮɨɪɦɟ ɡɚɬɪɚɬ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ 

ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɞɨɝɨɜɨɪɧɨɣ ɪɚɛɨɬɵ. ɋɦɟɬɚ ɡɚɬɪɚɬ ɛɭɞɟɬ 

ɫɤɥɚɞɵɜɚɬɶɫɹ ɢɡ ɡɚɬɪɚɬ ɧɚ:  

- ɫɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ; 

- ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ; 

- ɚɪɟɧɞɭ ɩɨɦɟɳɟɧɢɹ. 

Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɜɫɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɦɟɬɵ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 

ɫɢɫɬɟɦɵ. 
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 6.7.4 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

ɋɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɞɟɬɚɥɟɣ ɭɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɡ ɨɛ ɩɪɨɝ ɞɟɬS S S S   ,       (31) 

ɝɞɟ ɨɛS  – ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3; 

      ɩɪɨɝS  –  ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 4; 

      ɞɟɬS  – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɞɟɬɚɥɟɣ ɭɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – ɋɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ, 

ɲɬ. 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 

ɉɨɪɬɚɬɢɜɧɵɣ ɤɨɦɩɶɸɬɟɪ HP 

HQ-3,71025 
1 15000 

AS324MT-A ɉɪɨɰɟɫɫɨɪɧɵɣ 

ɦɨɞɭɥɶ AS300 
1 25500 

AS-PS02 Ȼɥɨɤ ɩɢɬɚɧɢɹ AS300 1 3600 

ASD-A2-0421-M Ȼɥɨɤ 

ɭɩɪɚɜɥɟɧɢɹ 
3 120000 

ECMA-C10604RS Ⱦɜɢɝɚɬɟɥɢ 3 85000 

ASD-ABEN0003 ɤɚɛɟɥɶ 

ɷɧɤɨɞɟɪɚ 3 ɦ. 
3 6500 

ASD-ABPW0003 ɫɢɥɨɜɨɣ 

ɤɚɛɟɥɶ 3 ɦ. 
3 5160 

DOP-B10E615 Ɉɩɟɪɚɬɨɪɫɤɚɹ 

ɩɚɧɟɥɶ 
1 85950 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 – ɋɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

DVS-005100 ɇɟɭɩɪ. 

ɤɨɦɦɭɬɚɬɨɪ 
1 4170 

ASD-BM-50A ɧɚɛɨɪ ɤɚɛɟɥɶ 0.5 

ɦ+ɤɥɟɦɧɵɣ ɛɥɨɤ 
1 8062 

AS-FCOMP ɉɥɚɬɚ ɪɚɫɲɢɪɟɧɢɹ 

CANopen, ɞɥɢɧɚ 1 ɦ 
1 5395 

TAP-CB10 ɤɚɛɟɥɶ ɫɜɹɡɢ  ɩɨ 

CANopen 
1 470 

TAP-CB05 ɤɚɛɟɥɶ ɫɜɹɡɢ  ɩɨ 

CANopen 1 ɦ. 
1 760 

TAP-CB10 ɤɚɛɟɥɶ ɫɜɹɡɢ  ɩɨ 

CANopen 
2 342 

TAP-TR Ɍɟɪɦɢɧɚɥɶɧɵɣ 

ɪɟɡɢɫɬɨɪ 
2 342 

Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ 366251 

 

Ɍɚɛɥɢɰɚ 6 – ɋɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 

Microsoft Windows 7 7000 

Microsoft Office 2013 4000 

Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ 11000 

 

Ɍɚɛɥɢɰɚ 7 – ɋɬɨɢɦɨɫɬɶ ɞɟɬɚɥɟɣ ɭɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ, 

ɲɬ. 

ɋɬɨɢɦɨɫɬɶ,   

 ɪɭɛ. 

Ʉɚɱɚɥɤɚ ɚɥɸɦɢɧɢɟɜɚɹ  3 1050 

Ɍɪɭɛɤɚ ɤɚɪɛɨɧɨɜɚɹ 4 990 

ɒɚɪɨɜɵɣ ɲɚɪɧɢɪ  12 340 

ɇɚɤɨɧɟɱɧɢɤ ɩɨɞ ɲɚɪɧɢɪ 16 180 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɞɟɬɚɥɟɣ ɪɨɛɨɬɚ 6 7000 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɤɪɨɧɲɬɟɣɧɚ ɤɪɟɩɥɟɧɢɹ ɪɨɛɨɬɚ 1 10000 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɨɫɧɨɜɚɧɢɹ ɭɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 1 3000 

Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ  22560 
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 Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɚ: 

           

                                                                    (32) 

 

 6.7.5 Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 
 

 ɋ 1 ɢɸɧɹ 2011 ɝɨɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨɜɫɟɦɟɫɬɧɨ ȿɞɢɧɚɹ 

Ɍɚɪɢɮɧɚɹ ɋɟɬɤɚ ɨɬɦɟɧɟɧɚ. ȼɨ ɜɫɟɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɛɸɞɠɟɬɧɨɣ ɫɮɟɪɵ ɊɎ 

ɡɚɪɩɥɚɬɚ ɜɵɩɥɚɱɢɜɚɟɬɫɹ ɩɨ ɇɋɈɌ. Ɉɰɟɧɤɚ ɭɪɨɜɧɹ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɨɬɪɚɫɥɟɜɵɯ ɫɢɫɬɟɦ ɫɟɪɬɢɮɢɤɚɰɢɢ. 

Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɧɨɜɨɣ ɫɢɫɬɟɦɵ ɨɩɥɚɬɵ ɬɪɭɞɚ (ɇɋɈɌ) ɹɜɥɹɟɬɫɹ 

ɪɚɡɞɟɥɟɧɢɟ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɚ ɧɚ ɞɜɟ ɱɚɫɬɢ - ɧɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ 

ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɜɵɩɥɚɱɢɜɚɟɬɫɹ ɪɚɛɨɬɧɢɤɭ ɡɚ ɢɫɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ, ɢ ɧɚ ɫɬɢɦɭɥɢɪɭɸɳɭɸ ɱɚɫɬɶ, ɪɚɡɦɟɪ ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, 

ɧɚɫɤɨɥɶɤɨ ɤɚɱɟɫɬɜɟɧɧɨ, ɷɮɮɟɤɬɢɜɧɨ ɢ ɪɟɡɭɥɶɬɚɬɢɜɧɨ ɪɚɛɨɬɚɥ ɫɨɬɪɭɞɧɢɤ. Ɋɚɡɦɟɪ 

ɫɬɢɦɭɥɢɪɭɸɳɢɯ ɜɵɩɥɚɬ ɧɟ ɨɝɪɚɧɢɱɟɧ. 

 ȼ ɩɟɪɢɨɞ ɪɚɡɪɚɛɨɬɤɢ ɭɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ ɨɤɥɚɞ ɜɟɞɭɳɟɝɨ 

ɢɧɠɟɧɟɪɚ ɫɨɫɬɚɜɢɥ 25455 ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ. 

 

                                                                                                         (33) 

 

 Ɍɚɪɢɮɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (ɨɤɥɚɞ) ɢɧɠɟɧɟɪɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɟɡ 

ɪɚɣɨɧɧɨɝɨ ɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɫɬɚɜɢɥɚ  

 

                                                                               (34) 

 ɝɞɟ n = 12  – ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɹɰɟɜ ɪɚɛɨɬɵ ɩɨ 21 ɪɚɛɨɱɟɦɭ ɞɧɸ ɜ ɤɚɠɞɨɦ.  

 

         ȼɵɩɥɚɬɚ ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 30% ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
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 . . . .
ɂɌɊ

ɊАɃ Ʉ Ɉɋɇ Ɋ Ʉ
ɂɌɊS S k  ,                                                                         (35)      

 

                                                                                          (36) 

 

 

ȼɵɩɥɚɬɚ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 30% ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

ɋȿȼ.Ʉ. . . .
ɂɌɊ ɂɌɊ

Ɉɋɇ C ɄS S k  ,                                                                             (37) 

                                                                                        (38) 

 

 

Ɉɛɳɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɧɠɟɧɟɪɚ ɞɢɩɥɨɦɧɨɝɨ ɫ ɭɱɟɬɨɦ ɪɚɣɨɧɧɨɝɨ ɢ 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɫɬɚɜɢɥɚ:                                                                            

                                                                                (39) 

 

 6.7.6 Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

- ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɉɄ ɫ ɦɨɧɢɬɨɪɨɦ  – 450 ȼɬ; 

- ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɝɟɧɟɪɚɬɨɪɨɦ – 150 ȼɬ; 

- ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɥɚɦɩɨɣ ɞɧɟɜɧɨɝɨ ɫɜɟɬɚ – 40 ȼɬ; 

- ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɢ – 10 ɲɬ. 

Ɋɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɞɟɧɶ: 

 

Sɷɥ.ɞ.=(PɉɄ+PȽȿɇ+Pɥn)Nч.Tɷɥ.,                                                             (40) 
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ɝɞɟ PɉɄ –  ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɉɄ ɫ ɦɨɧɢɬɨɪɨɦ; 

      PЭ – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɝɟɧɟɪɚɬɨɪɨɦ; 

      Pɥ – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɥɚɦɩɨɣ ɞɧɟɜɧɨɝɨ ɫɜɟɬɚ; 

      n – ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɞɧɟɜɧɨɝɨ ɫɜɟɬɚ; 

      Tɷɥ. - ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

      Nɱ - ɱɚɫɨɜ ɪɚɛɨɱɢɣ ɞɟɧɶ 

 

Sɷɥ.ɞ. = (0.45+0.15+0.0410)81.83=14,64ɪɭɛ.                                   (41) 

Ɋɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɡɚɬɪɚɱɟɧɧɭɸ ɧɚ ɪɚɡɪɚɛɨɬɤɭ: 

Sɷɥ.=Sɷɥ.ɞN,                                                                                          (42)

     

          ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ:  

Sɷɥ.=14,64100=1464ɪɭɛ.                                                                      (43) 

 

 6.7.7 Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ   

 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɢ 

ɤɨɧɬɪɨɥɥɟɪ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɧɚɣɞɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

 

А АɄɁ Ɂ                                                                                                (44) 

   

ɝɞɟ ɁАɄ - ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɤɨɦɩɶɸɬɟɪɚ ɢ ɤɨɧɬɪɨɥɥɟɪɚ.  

Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɤɨɦɩɶɸɬɟɪɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ,
12

Ʉ m
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l

ɋ nɁ
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



       (58) 

 

ɝɞɟ  ɋɄ - ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ  ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 

       nm - ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɦɟɫ.; 
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       nl  - ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

 

24000 4
1600

5 12АɄɁ ɪɭɛ
 


.                                                                    (45) 

 

 6.7.8 Ɋɚɫɯɨɞɵ ɧɚ ɚɪɟɧɞɭ ɩɨɦɟɳɟɧɢɹ 

 
Ɋɚɫɯɨɞɵ ɧɚ ɚɪɟɧɞɭ ɩɨɦɟɳɟɧɢɹ ɡɚ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɥɢ: 

 

Аɉ А ɪɁ Ɂ ɉ T   ,                                                                                  (46) 

 

ɝɞɟ ɁА – ɫɬɨɢɦɨɫɬɶ ɚɪɟɧɞɵ 1 ɦ2 ɩɥɨɳɚɞɢ, ɪɭɛ.; 

      ɉ – ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ, ɦ2; 

      Ɍɪ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɬɚɩɚ ɪɚɡɪɚɛɨɬɤɢ, ɦɟɫ. 

 

150 10 4 6000 .АɉɁ ɪɭɛ                                                                        (47) 

 

 6.7.9 Ɋɚɫɱɟɬ ɫɦɟɬɵ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

 
ȼɫɟ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɫɯɨɞɚɦɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɭɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8 

. 

Ɍɚɛɥɢɰɚ 8 – Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ 

ɋɭɦɦɚ ɡɚɬɪɚɬ, 
 ɪɭɛ 

Ɂɚɬɪɚɬɵ ɧɚ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɍɅɋ 

390811 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜɟɞɭɳɟɝɨ ɢɧɠɟɧɟɪɚ 540000 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜɟɞɭɳɟɝɨ ɢɧɠɟɧɟɪɚ 51352 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 08.13406  
Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 14564 
Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ 14564 
Ɋɚɫɯɨɞɵ ɧɚ ɚɪɟɧɞɭ ɩɨɦɟɳɟɧɢɹ 6043 
ɂɬɨɝɨ 1004721 
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ȼɵɜɨɞɵ:  

- ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɨɫɬɚɜɥɟɧɚ ɫɦɟɬɚ 

ɡɚɬɪɚɬ, ɬɚɤ ɠɟ ɩɪɨɢɡɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ; 

- ɜɫɟ ɡɚɞɚɱɢ ɪɟɲɚɥɢɫɶ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɪɵɧɤɚ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 

ɞɟɧɶ, ɬ.ɟ. ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɧɨɜɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ, ɫɬɚɧɞɚɪɬɵ, ɚ ɬɚɤɠɟ 

ɫɨɜɪɟɦɟɧɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɪɟɚɥɶɧɨɣ ɩɨɥɶɡɟ 

ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ. 
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 7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 
 ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɨɜɟɞɟɧɨ ɫɨɨɬɜɟɬɫɬɜɢɟ  ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ 

ɩɪɨɟɤɬɚ. 

 

 7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 
 ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɩɪɨɜɟɞɟɧɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɟɥɶɬɚ-

ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ.  

 

 7.2 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɟ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ. 

 Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɩɪɨɟɤɬɧɨɦ ɷɬɚɩɟ. ɇɚ 

ɷɬɨɦ ɭɪɨɜɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɤɥɚɞɵɜɚɸɬɫɹ 

ɛɨɥɟɟ ɩɹɬɢ ɞɟɫɹɬɤɨɜ ɪɚɡɥɢɱɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɨɥɨɠɟɧɢɹɦɢ ɛɨɥɟɟ ɞɜɭɯ ɞɟɫɹɬɤɨɜ ɫɬɚɧɞɚɪɬɨɜ ɫɢɫɬɟɦɵ ɫɬɚɧɞɚɪɬɨɜ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ) ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ  

ȽɈɋɌ 12.0.001, ȽɈɋɌ12.2.003, ȽɈɋɌ12.2.026 ɢ ȽɈɋɌ12.0.003, ȽɈɋɌ 12.2.102 

ɨɛɟɫɩɟɱɢɜɚɸɬ: 

 - ɜɵɛɨɪɨɦ ɩɪɢɧɰɢɩɨɜ ɞɟɣɫɬɜɢɹ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɯɟɦ, ɛɟɡɨɩɚɫɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬ.ɩ; 

 - ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɟɳɟɫɬɜ; 

ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 

 - ɜɵɩɨɥɧɟɧɢɟɦ ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɫɬɟɬɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ; 

 - ɜɵɛɨɪɨɦ ɛɟɡɨɩɚɫɧɵɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ; 

 - ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ; 
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 - ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ; 

 ɪɚɡɦɟɳɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɥɨɳɚɞɤɟ; 

 ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɨɬɛɨɪɨɦ ɢ ɨɛɭɱɟɧɢɟɦ ɪɚɛɨɬɚɸɳɢɯ; 

 ɜɵɛɨɪɨɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɜɤɥɸɱɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ  

ɦɨɧɬɚɠɭ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɦɨɧɬɭ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɢ ɯɪɚɧɟɧɢɸ; 

 ɤɨɧɬɪɨɥɟɦ ɧɚɞ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɚɜɢɥ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɪɭɞɨɜɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɪɚɛɨɬɚɸɳɢɦɢ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɭɫɥɨɜɢɹɯ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢ ɪɟɦɨɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɩɨ ȽɈɋɌ 2.601 

ɢ ȽɈɋɌ 2.602, ɧɟ ɞɨɥɠɧɨ ɫɨɡɞɚɜɚɬɶ ɨɩɚɫɧɨɫɬɢ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɥɚɠɧɨɫɬɢ, ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ,  ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɜɵɫɨɤɢɯ ɢ ɧɢɡɤɢɯ ɞɚɜɥɟɧɢɣ, ɚɝɪɟɫɫɢɜɧɵɯ 

ɜɟɳɟɫɬɜ, ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɨɛɥɟɞɟɧɟɧɢɹ ɢ ɞɪɭɝɢɯ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɦɟɫɬɨ ɩɪɢ  ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

 

  7.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɞɟɬɚɥɟɣ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 
 ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɈɋɌ 12.2.003-81.  

 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ, 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɪɚɫɱёɬɨɦ ɢ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɟɯɚɧɢɡɦɨɜ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ; 

- ɪɚɫɱёɬɨɦ ɧɚ ɩɪɨɱɧɨɫɬɶ; 

- ɨɩɪɟɞɟɥɟɧɢɟɦ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɨɛɨɬɚ; 

- ɨɩɪɟɞɟɥɟɧɢɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɚɬɮɨɪɦɵ; 
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- ɨɩɪɟɞɟɥɟɧɢɟɦ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɪɢ ɪɚɛɨɬɟ ȽɉɆ; 

- ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɪɨɛɨɬɨɦ; 

- ɨɬɫɭɬɫɬɜɢɟ ɨɫɬɪɵɯ ɭɝɥɨɜ, ɤɪɨɦɨɤ, ɡɚɭɫɟɧɰɟɜ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ 

ɧɟɪɨɜɧɨɫɬɹɦɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɪɚɛɨɬɚɸɳɢɯ; 

- ɧɚɞɟɠɧɨɟ ɤɪɟɩɥɟɧɢɟ; 

- ɧɚɞɟɠɧɚɹ ɢɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɸɳɢɯ ɱɚɫɬɟɣ. 

-  

 7.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱёɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ 

ȽɈɋɌ 12.3.002-75: 

- ɦɚɬɟɪɢɚɥɵ  ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ ɧɟ ɨɤɚɡɵɜɚɸɬ 

ɜɪɟɞɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɚɸɳɢɯ. Ɇɚɬɟɪɢɚɥɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɪɟɞɧɨɟ ɜɥɢɹɧɢɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ; 

- ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɧɨɜɵɯ ɢɫɯɨɞɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɡɚɝɨɬɨɜɨɤ, ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɟɳɟɫɬɜ, ɨɛɥɚɞɚɸɳɢɯ ɨɩɚɫɧɵɦɢ ɢ ɜɪɟɞɧɵɦɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɪɚɛɨɬɚɸɳɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɪɚɧɟɟ 

ɢɧɮɨɪɦɢɪɨɜɚɧɵ ɨ ɩɪɚɜɢɥɚɯ ɛɟɡɨɩɚɫɧɨɝɨ ɩɨɜɟɞɟɧɢɹ, ɨɛɭɱɟɧɵ ɪɚɛɨɬɟ ɫ ɷɬɢɦɢ 

ɜɟɳɟɫɬɜɚɦɢ ɢ ɨɛɟɫɩɟɱɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɭɬɜɟɪɠɞɟɧɢɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɢɝɢɟɧɢɱɟɫɤɢɯ 

ɧɨɪɦɚɬɢɜɨɜ.
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Ɍɚɛɥɢɰɚ 9  - Ɇɚɬɟɪɢɚɥɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɟɳɟɫɬɜ Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 

Ʉɚɪɤɚɫ ɭɫɬɚɧɨɜɤɢ (ɠɟɥɟɡɨ, ɫɬɚɥɶ) 3 

Ʉɚɛɟɥɢ (ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɢɥɨɜɵɟ) 4 

Ʉɚɱɚɥɤɚ ɚɥɸɦɢɧɢɟɜɚɹ 4 

Ɍɪɭɛɤɚ ɤɚɪɛɨɧɨɜɚɹ 4 

 

ȼɫɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ ɩɪɨɲɥɢ ɝɢɝɢɟɧɢɱɟɫɤɭɸ ɩɪɨɜɟɪɤɭ ɢ ɩɪɨɜɟɪɤɭ 

ɧɚ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ. Ɇɚɬɟɪɢɚɥɵ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɨɤɚɡɵɜɚɸɬ ɨɩɚɫɧɨɝɨ, ɚ ɬɚɤɠɟ 

ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɩɪɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɚɯ 

ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɟɟ ɪɟɦɨɧɬɟ ɢ ɦɨɧɬɚɠɟ (ɞɟɦɨɧɬɚɠɟ), ɚ ɬɚɤɠɟ ɧɟ 

ɫɨɡɞɚɸɬ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɟ ɫɢɬɭɚɰɢɢ. 

 

 7.5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɚ 

 

Ʉɨɧɫɬɪɭɤɰɢɹ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɣ-ɩɥɚɬɮɨɪɦɵ 

ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.2.064,  ȽɈɋɌ 12.2.003, 

ȽɈɋɌ 12.2.007, ȽɈɋɌ 12.2.061: 

- ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫ ɭɱɟɬɨɦ ɪɚɛɨɱɟɣ 

ɩɨɡɵ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɜɹɡɢ ɫ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ; 

- ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸ ɷɮɮɟɤɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɚɤ ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ 

ɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ; 

- ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦɢ ɫɪɟɞɫɬɜɚ 

ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜɛɥɢɡɢ ɞɪɭɝ ɞɪɭɝɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 

ɝɪɭɩɩɚɦɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɪɭɤɚ ɪɚɛɨɬɚɸɳɟɝɨ ɩɪɢ 

ɦɚɧɢɩɭɥɹɰɢɢ ɫ ɧɢɦ ɧɟ ɡɚɤɪɵɜɚɥɢ ɢɧɞɢɤɚɬɨɪɵ; 



  

 
 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

92 
 

             ȻɊ-15.03.06 ɉɁ 

- ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ 

ɢɯ ɩɪɢɦɟɧɟɧɢɹ, ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɞɟɣɫɬɜɢɹ ɪɚɛɨɬɚɸɳɟɝɨ 

ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɢ ɫɜɟɪɯɭ ɜɧɢɡ; 

- ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ (ɧɚɩɪɢɦɟɪ ɩɪɢ 

ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɢɯ ɫɦɟɠɧɨɝɨ ɨɪɝɚɧɚ ɭɩɪɚɜɥɟɧɢɹ, ɫɥɭɱɚɣɧɨɝɨ 

ɩɪɢɤɨɫɧɨɜɟɧɢɹ, ɫɨɬɪɹɫɟɧɢɹ ɢ ɬ.ɩ.) ɡɚɳɢɳɟɧɵ ɨɬ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɢɥɢ 

ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɢɯ ɩɨɥɨɠɟɧɢɹ ɩɭɬёɦ ɤɪɟɩɥɟɧɢɹ ɤ ɩɨɥɭ ɢɥɢ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ; 

- ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɨɪɝɚɧɚ ɭɩɪɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɩɪɚɜɥɟɧɢɸ 

ɞɜɢɠɟɧɢɹ ɭɤɚɡɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɪɟɞɫɬɜɚ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢ 

(ɢɥɢ) ɩɟɪɟɦɟɳɚɸɳɟɣɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɜɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɪɝɚɧɨɜ ɜɵɩɨɥɧɟɧɵ ɢɡ 

ɧɟɬɨɤɫɢɱɧɵɯ, ɧɟɬɟɩɥɨɩɪɨɜɨɞɧɵɯ, ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ.          

 Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɢɜɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɪɝɚɧɨɜ 

ɭɩɪɚɜɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɧɟ 

ɩɪɟɜɵɲɚɟɬ 310 Ʉ; 

- ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɤɨɞɢɪɭɸɬɫɹ ɮɨɪɦɨɣ ɢ ɰɜɟɬɨɦ; 

-   ɰɜɟɬ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɢɯ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

 7.6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ 

 
ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8 ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 

12.2.003, ȽɈɋɌ 12.2.049, ȽɈɋɌ 12.2.061: 

- ɤɨɧɫɬɪɭɤɰɢɹ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɢɦɢ ɫɜɨɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɢ (ɢɥɢ) ɜ ɩɪɨɰɟɫɫɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
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- ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɜɵɩɨɥɧɹɸɬ ɫɜɨɟ ɧɚɡɧɚɱɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨ ɜ ɩɪɨɰɟɫɫɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɨɩɚɫɧɨɣ ɫɢɬɭɚɰɢɢ; 

- ɞɟɣɫɬɜɢɟ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɧɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɪɚɧɶɲɟ, ɱɟɦ ɡɚɤɚɧɱɢɜɚɟɬɫɹ 

ɞɟɣɫɬɜɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɩɚɫɧɨɝɨ ɢɥɢ ɜɪɟɞɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɮɚɤɬɨɪɚ; 

- ɨɬɤɚɡ ɨɞɧɨɝɨ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɧɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɪɚɧɶɲɟ, ɱɟɦ 

ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɞɟɣɫɬɜɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɩɚɫɧɨɝɨ ɢɥɢ ɜɪɟɞɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɮɚɤɬɨɪɚ; 

- ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

- ɮɨɪɦɚ, ɪɚɡɦɟɪɵ, ɩɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ ɡɚɳɢɬɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ, ɟɝɨ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɝɪɚɠɞɚɟɦɵɯ ɱɚɫɬɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɨɝɪɚɠɞɚɟɦɵɯ ɱɚɫɬɟɣ ɢ 

ɜɨɡɦɨɠɧɵɯ ɜɵɛɪɨɫɨɜ (ɧɚɩɪɢɦɟɪ, ɢɧɫɬɪɭɦɟɧɬɚ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ) ɧɚ 

ɪɚɛɨɬɚɸɳɟɝɨ; 

- ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢɡ ɩɨɥɨɠɟɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɡɚɳɢɬɭ ɪɚɛɨɬɚɸɳɟɝɨ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɚɸɳɢɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɜɤɥɸɱɚɹ ɧɚɛɥɸɞɟɧɢɟ ɡɚ 

ɪɚɛɨɬɨɣ ɨɝɪɚɠɞɚɟɦɵɯ ɱɚɫɬɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɫɥɢ ɷɬɨ 

ɧɟɨɛɯɨɞɢɦɨ; 

- ɫɢɝɧɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɨɛ ɨɩɚɫɧɨɫɬɢ, ɜɵɩɨɥɧɟɧɵ ɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɬɚɤ, ɱɬɨ ɢɯ ɫɢɝɧɚɥɵ ɯɨɪɨɲɨ ɪɚɡɥɢɱɢɦɵ ɢ ɫɥɵɲɧɵ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɨɛɫɬɚɧɨɜɤɟ ɜɫɟɦɢ ɥɢɰɚɦɢ, ɤɨɬɨɪɵɦ ɭɝɪɨɠɚɟɬ ɨɩɚɫɧɨɫɬɶ; 

- ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɨɩɚɫɧɨɫɬɶ, 

ɨɤɪɚɲɟɧɵ ɜ ɫɢɝɧɚɥɶɧɵɟ ɰɜɟɬɚ ɢ ɨɛɨɡɧɚɱɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɡɧɚɤɨɦ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ. 
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Ɍɚɛɥɢɰɚ 10 - ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚ 

ɡɚɳɢɬɵ 
ɇɚɡɧɚɱɟɧɢɟ Ɇɟɫɬɨ ɤɪɟɩɥɟɧɢɹ 

Ɂɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ Ɂɚɳɢɬɚ ɪɚɛɨɱɢɯ ɨɬ ɩɚɞɟɧɢɹ 
ȼɨɤɪɭɝ ɥɚɛɨɪɚɬɨɪɧɨɝɨ 

ɫɬɟɧɞɚ 

ɗɤɫɬɪɟɧɧɨɟ ɨɬɤɥɸɱɟɧɢɟ 
Ɇɨɦɟɧɬɚɥɶɧɨɟ ɨɬɤɥɸɱɟɧɢɟ 

ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ 

ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ 

ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɣ 

ɩɥɚɬɮɨɪɦɨɣ 

Ɍɪɟɜɨɠɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ Ɉɩɨɜɟɳɟɧɢɟ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɍɫɬɚɧɨɜɥɟɧɚ ɧɚ ɩɚɧɟɥɢ 

ɭɩɪɚɜɥɟɧɢɹ ɩɥɚɬɮɨɪɦɨɣ 

ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ 

ɧɚɞɩɢɫɢ 
ɂɧɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ȼɟɲɚɸɬɫɹ 

 

 7.7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ 

 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ, ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ 

ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. 

ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɫɦɨɬɪɭ 

ɢ ɢɫɩɵɬɚɧɢɹɦ. 

Ʉ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɡɞɟɥɢɹ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɩɪɨɲɟɞɲɢɟ ɫɩɟɰɢɚɥɶɧɵɣ 

ɢɧɫɬɪɭɤɬɚɠ ɢ ɢɡɭɱɢɜɲɢɟ ɞɚɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɢ ɢɧɫɬɪɭɤɰɢɸ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱёɬ ɫɨɛɥɸɞɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ, ɨɩɟɪɚɬɨɪɵ , 

ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɧɟɦ, ɞɨɤɥɚɞɵɜɚɸɬ ɦɚɫɬɟɪɭ ɫɦɟɧɵ ɨ ɝɨɬɨɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ 

ɪɟɦɨɧɬɭ; 

- ɦɚɫɬɟɪ ɫɦɟɧɵ ɨɮɨɪɦɥɹɟɬ ɧɚɪɹɞ-ɞɨɩɭɫɤ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɢ ɩɟɪɟɞɚёɬ ɟɝɨ ɥɢɰɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɚ ɫ ɡɚɩɢɫɶɸ 

ɜ «ɀɭɪɧɚɥɟ ɪɟɝɢɫɬɪɚɰɢɢ ɧɚɪɹɞɨɜ-ɞɨɩɭɫɤɨɜ»; 
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- ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨ ɡɚɹɜɤɟ ɞɟɠɭɪɧɵɣ ɷɥɟɤɬɪɢɤ ɨɬɤɥɸɱɚɟɬ ɫɢɥɨɜɨɣ 

ɪɭɛɢɥɶɧɢɤ ɜ ɩɭɧɤɬɟ ɫɢɥɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɭɫɬɚɧɨɜɤɢ, ɪɚɡɛɢɪɚɟɬ ɷɥɟɤɬɪɨɫɯɟɦɭ, 

ɜɵɜɟɲɢɜɚɟɬ ɡɧɚɤ «ɇɟ ɜɤɥɸɱɚɬɶ! Ɋɚɛɨɬɚɸɬ ɥɸɞɢ!»; 

- ɪɚɛɨɬɭ ɩɪɨɢɡɜɨɞɹɬ ɜ ɢɫɩɪɚɜɧɨɣ ɫɩɟɰɨɞɟɠɞɟ, ɫɩɟɰɨɛɭɜɢ ɢ ɫɪɟɞɫɬɜɚɯ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 

- ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ, 

ɨɫɧɚɫɬɤɭ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

 

 7.8 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ, ɯɪɚɧɟɧɢɢ ɢ ɭɫɬɚɧɨɜɤɟ ɪɨɛɨɬɚ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɯɪɚɧɟɧɢɢ 

ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɩɟɪɟɞ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɭɫɬɚɧɨɜɤɭ ɪɚɡɨɛɪɚɬɶ ɧɚ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ; 

- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɪɚɧɫɩɨɪɬɧɵɦ 

ɫɪɟɞɫɬɜɨɦ, ɨɫɧɚɳёɧɧɵɦ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨɣ ɩɥɚɬɮɨɪɦɨɣ; 

- ɭɫɬɚɧɨɜɤɚ ɢ ɟё ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɯɪɚɧɢɬɶ ɜ ɫɭɯɨɦ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ. 

- ɤɨɧɫɬɪɭɤɰɢɹ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɤɪɟɩɥɟɧɢɹ ɟё ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ ɜ ɭɩɚɤɨɜɨɱɧɨɣ ɬɚɪɟ, 

ɢ ɢɦɟɸɬ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɢɯ ɮɢɤɫɚɰɢɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

 7.9 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 

ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.3.002-75, ȽɈɋɌ 12.3.003-91, ȽɈɋɌ 

12.3.061-81, ɋɇɢɉ 31-01-03: 

- ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ (ɪɚɛɨɱɢɟ) ɩɥɨɳɚɞɤɢ, ɧɚ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ 

ɪɚɛɨɬɵ ɜɧɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, ɚ ɬɚɤ ɠɟ ɩɪɚɜɢɥ, ɭɬɜɟɪɠɞёɧɧɵɯ 

ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ; 

- ɪɚɡɦɟɳɟɧɢɟ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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- ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɭɱɟɬɨɦ 

ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɚɯ 

ɧɚ ɤɨɧɤɪɟɬɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 

 7.9.1 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɨɬɛɨɪɭ 

 

ɉɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɧɚ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ, ɞɨɥɠɟɧ ɛɵɬɶ 

ɨɬɨɛɪɚɧ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɧɚɥɢɱɢɟ ɜɵɫɲɟɝɨ ɢɥɢ ɫɪɟɞɧɟɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨ 

ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɫɥɭɠɢɜɚɧɢɸ ɭɫɬɚɧɨɜɤɢ; 

- ɩɪɨɯɨɠɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ, ɨɛɭɱɟɧɢɟ ɢ ɫɞɚɱɚ ɷɤɡɚɦɟɧɨɜ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ; 

- ɨɬɫɭɬɫɬɜɢɟ ɦɟɞɢɰɢɧɫɤɢɯ ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ; 

- ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɫɨɧɚɥɚ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɧɹɬɵ ɥɢɰɚ, ɞɨɫɬɢɝɲɢɟ 18 ɥɟɬ.  

 

 7.9.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, ȽɈɋɌ 12.1.004, ȽɈɋɌ 

12.1.018, ȽɈɋɌ 12.2.007.0, ɉɍɗ, ɉɌɗ, ɢ ɉɌȻ, ɋɇɢɉ 3.05.06, ɋɇɢɉ 3.05.07. ɋ 

ɭɱёɬɨɦ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɛɪɚɧ ɬɢɩ ɢɫɩɨɥɧɟɧɢɹ, ɜɢɞ ɜɡɪɵɜɨɡɚɳɢɬɵ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɟɩɟɧɶ ɟɝɨ ɡɚɳɢɬɵ ɨɬ ɩɵɥɢ ɢ ɜɥɚɝɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ, ɝɞɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ 

ɩɨɠɚɪɧɨɣ ɩɪɨɮɢɥɚɤɬɢɤɢ: 

- ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ (ɢɧɫɬɪɭɤɬɚɠ ɩɟɪɫɨɧɚɥɚ, ɪɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɷɜɚɤɭɚɰɢɢ 

ɢ ɬ.ɞ.); 

- ɬɟɯɧɢɱɟɫɤɢɟ (ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɝɨɪɸɱɢɯ ɩɟɪɟɝɨɪɨɞɨɤ); 

- ɪɟɠɢɦɧɵɟ (ɤɭɪɟɧɢɟ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɫɬɚɯ); 
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- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ (ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ). 

 

 7.9.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ 

ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

- ɩɪɟɤɪɚɬɢɬɶ ɩɨɞɚɱɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɦɭ ɪɨɛɨɬɭ; 

- ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɩɢɫɚɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ; 

- ɩɨɤɢɧɭɬɶ ɩɨɦɟɳɟɧɢɟ ɢ ɩɨɫɬɭɩɢɬɶ ɜ ɪɚɫɩɨɪɹɠɟɧɢɟ ɧɚɱɚɥɶɧɢɤɚ ȽɈ ɢ ɑɋ. 

 

 7.9.4 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ 

ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɩɪɢ ɪɚɛɨɬɟ ɧɟ ɩɨɬɪɟɛɥɹɟɬ ɢ ɧɟ 

ɩɪɨɢɡɜɨɞɢɬ ɧɢɤɚɤɢɯ ɜɟɳɟɫɬɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ, 

ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ ɷɤɨɥɨɝɢɱɧɨɫɬɶɸ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 

 7.9.5 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 
Ɉɞɧɢɦ ɢɡ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɟɳɟɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɧɫɬɪɭɤɰɢɸ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɧɨɪɦɚɬɢɜɧɵɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 

ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɪɢɦɟɧɟɧɵ ɛɟɡɨɩɚɫɧɵɟ ɢ ɷɤɨɥɨɝɢɱɧɵɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ ɋɋȻɌ ɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɜɟɳɟɫɬɜɚ, ɩɪɨɲɟɞɲɢɟ ɝɢɝɢɟɧɢɱɟɫɤɭɸ 

ɩɪɨɜɟɪɤɭ ɢ ɩɪɨɜɟɪɤɭ ɧɚ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ. 

ɋɜɟɞɟɧɢɹ ɨ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɚɯ ɢ ɜɟɳɟɫɬɜɚɯ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6. 
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 7.9.6 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ  

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɵɣ ɪɨɛɨɬ ɩɪɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɧɟ 

ɩɨɬɪɟɛɥɹɟɬ ɢ ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɧɢɤɚɤɢɯ ɜɟɳɟɫɬɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɤɨɥɨɝɢɱɧɨɫɬɶ, ɫ 

ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ ɷɤɨɥɨɝɢɱɧɨɫɬɶɸ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ⱦɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɵɣ ɪɨɛɨɬ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɩɨɥɨɠɟɧɢɟ ɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. ɉɪɢɨɪɢɬɟɬɧɵɦ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɩɨɦɟɳɟɧɢɟ ɫ ɨɤɧɚɦɢ ɢ ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ ɨɩɟɪɚɬɨɪɚ, 

ɨɫɧɚɳɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɨɦ ɞɥɹ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ. 

 

 

Ɍɚɛɥɢɰɚ 11 – ȼɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ, ɨɛɪɚɳɚɸɳɢɟɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ  

ɨɩɟɪɚɰɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɟɳɟɫɬɜ Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 

Ɉɪɝɚɧɢɱɟɫɤɚɹ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɩɵɥɶ 3 

Ɉɤɢɫɶ ɭɝɥɟɪɨɞɚ 4 

Ⱥɦɦɢɚɤ 4 

Ⱥɰɟɬɨɧ 4 

Ɏɨɪɦɚɥɶɞɟɝɢɞ 4 

 

ȼɟɳɟɫɬɜɚ ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 9 ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɢ ɜɪɟɞɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɡɞɨɪɨɜɶɟ ɥɸɞɟɣ ɩɪɢ ɭɫɥɨɜɢɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɬɢɯ ɜɟɳɟɫɬɜ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɩɪɟɞɟɥɚɯ  ɉȾɄ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ȽɈɋɌ 12.1.007. 

ȼɵɜɨɞɵ: 

- ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  ɢɡɥɨɠɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ; 

- ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɭɱɬɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ; 
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- ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɢɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɜɫɟɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɩɪɨɟɤɬ ɛɭɞɟɬ ɫɱɢɬɚɬɶɫɹ ɛɟɡɨɩɚɫɧɵɦ ɢ ɷɤɨɥɨɝɢɱɧɵ.
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɟɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ 

ɥɢɫɬɨɩɨɞɛɨɪɨɱɧɚɹ ɫɢɫɬɟɦɚ ɧɚ ɛɚɡɟ ɞɟɥɶɬɚ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɪɨɛɨɬɚ, ɚ ɬɚɤɠɟ 

ɧɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɞɜɭɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ LD ɢ ST.          

ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɪɨɛɨɬɚ ɦɨɝɭɬ ɫɨɛɢɪɚɬɶɫɹ ɨɝɪɨɦɧɵɟ ɬɢɪɚɠɢ ɪɚɡɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ɬɢɩɨɝɪɚɮɢɢ ɢ ɧɟ ɬɨɥɶɤɨ.  Ɇɨɞɟɥɶ ɪɨɛɨɬɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɡ-ɡɚ ɫɜɨɢɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 

ɢ ɫɤɨɪɨɫɬɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ. Ɍɚɤ ɤɚɤ ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥ ɩɪɨɞɟɥɚɧ 

ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɪɚɛɨɬ, ɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ, ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟ ɜɫɟ ɚɫɩɟɤɬɵ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɨɟɤɬ ɪɚɫɤɪɵɜɚɟɬ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ. ȼ ɰɟɥɨɦ, ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɥɭɱɲɟɧɢɣ 

(ɨɩɬɢɦɢɡɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ, ɜɧɟɞɪɟɧɢɟ ɋɌɁ ɢ ɬ.ɞ.).
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