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  ɋɬɭɞɟɧɬɭ Ⱥɤɫɟɧɨɜɭ Ɍɢɦɨɮɟɸ ȼɢɬɚɥɶɟɜɢɱɭ 
  Ƚɪɭɩɩɚ: Ɏɗ15-08Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 15.03.06 «Ɇɟɯɚɬɪɨɧɢ-
ɤɚ 
 ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɚ» 

 Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ɋɚɡɪɚɛɨɬɤɚ ɢɦɢɬɚɰɢɨɧɧɵɯ 
ɦɨɞɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɩɪɢɹɬɢɹ» 
 ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ  №19632/ɋ ɨɬ 28 ɞɟɤɚɛɪɹ 2018ɝ. 
 Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱥ. ɇ. ɋɨɱɧɟɜ, ɞɨɰɟɧɬ ɤɚɮ. ɊɢɌɄ ɉɂ ɋɎɍ 
 
 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: 

1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ 
2. ɉɟɪɟɱɟɧɶ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
3. ɇɨɦɟɧɤɥɚɬɭɪɚ ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚ-

ɰɢɹ  
4. ɇɟɮɨɪɦɚɥɢɡɨɜɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɩɪɢɹɬɢɹ 
5. Ɋɟɡɭɥɶɬɚɬɵ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨ ɫɬɪɭɤɬɭɪɟ ɩɪɨɰɟɫɫɨɜ ɢ ɢɯ ɨɪɝɚɧɢ-

ɡɚɰɢɢ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɩɪɟɞɩɪɢɹɬɢɢ 
 

 ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
1. ɋɬɪɭɤɬɭɪɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 
2. ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ 
3. ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɩɪɢ-

ɹɬɢɹ 
4. ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ 
5. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ  
6. Ɋɚɡɪɚɛɨɬɤɚ ɭɱɟɛɧɨ - ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
 

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

1. ɋɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɨɦɟɧɤɥɚɬɭɪɚ ɢɡɞɟɥɢɣ 
2. ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ 
3. ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɢ ɫɬɪɭɤɬɭɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
4. ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɢ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
5. Ɉɩɬɢɦɢɡɚɰɢɹ ɫɨɡɞɚɧɧɨɣ ɦɨɞɟɥɢ ɝɟɧɟɬɢɱɟɫɤɢɦ ɚɥɝɨɪɢɬɦɨɦ 
6. ɋɦɟɬɚ ɡɚɬɪɚɬ ɩɨ ɩɪɨɟɤɬɭ 

 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                          __________                            Ⱥ. ɇ. ɋɨɱɧɟɜ 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ      __________                            Ɍ. ȼ. Ⱥɤɫɟɧɨɜ 
 
          «11» ɦɚɹ 2019 ɝ. 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɢɦɢɬɚɰɢɨɧɧɵɯ 
ɦɨɞɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɩɪɢɹɬɢɹ» ɫɨɞɟɪɠɢɬ 106 ɫɬɪɚɧɢɰ ɬɟɤ-
ɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 1 ɩɪɢɥɨɠɟɧɢɟ , 10 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

TECNOMATIX PLANT SIMULATION, ɂɆɂɌȺɐɂɈɇɇɈȿ ɆɈȾȿɅɂ-
ɊɈȼȺɇɂȿ, ȽȿɇȿɌɂɑȿɋɄɂɃ ȺɅȽɈɊɂɌɆ, ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɕȿ ɉɊɈ-
ɐȿɋɋɕ ɉɊɂȾɉɊɂəɌɂə, ɋɌɊɍɄɌɍɊɇȺə ɈɉɌɂɌɂɁȺɐɂə, ɉȺɊȺɆȿɌɊɂ-
ɑȿɋɄȺə ɈɉɌɂɆɂɁȺɐɂə. 

Ɂɚɞɚɱɢ ɩɪɨɟɤɬɚ: 
 ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɧɨɦɟɧɤɥɚɬɭɪɵ ɢɡɞɟɥɢɣ ɢ ɫɬɪɭɤɬɭɪɵ ɩɪɨɰɟɫɫɨɜ; 
 ɢɫɫɥɟɞɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨ-

ɞɟɥɢɪɨɜɚɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
 ɪɚɡɪɚɛɨɬɤɚ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
 ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨ-

ɟɤɬɚ; 
 ɪɚɡɪɚɛɨɬɤɚ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚ-

ɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɨɛɨɬɨɜ ɢ 
ɊɌɋ». 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɪɭɤɬɭɪɵ ɩɪɨɰɟɫɫɨɜ, 
ɫɨɡɞɚɧɵ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɢ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦ Tecnomatix Plant Simulation. ɋɨɡɞɚɧɧɵɟ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɥɟɝɤɨ 
ɦɨɝɭɬ ɢɡɦɟɧɟɧɵ ɩɨɞ ɥɸɛɭɸ ɧɨɦɟɧɤɥɚɬɭɪɭ ɢɡɞɟɥɢɣ, ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɵ ɞɥɹ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɦɭɳɟɧɢɣ. 
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ȼȼȿȾȿɇɂȿ 

 
Ʉɚɱɟɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɨɛɴɟɦ ɢ ɢɡɞɟɪɠɤɢ ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɨɩɪɟɞɟɥɹɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɜ 
ɰɟɥɨɦ. Ɋɚɫɲɢɪɟɧɢɟ ɧɨɦɟɧɤɥɚɬɭɪɵ, ɭɜɟɥɢɱɟɧɢɟ ɫɥɨɠɧɨɫɬɢ ɢ ɫɦɟɧɹɟɦɨɫɬɢ ɜɵ-
ɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɪɚɡɜɢɬɢɟ ɪɵɧɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɭɫɥɨɠɧɹɸɬ ɪɟɲɟɧɢɟ 
ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ, ɨɫɧɨɜɭ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɸɬ ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ.  ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɧɨɝɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɟɞ-
ɩɪɢɹɬɢɹ ɧɚɰɟɥɟɧɵ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ, ɧɨ ɢɫɩɵɬɵɜɚɸɬ ɫɜɹɡɚɧ-
ɧɨɟ ɫ ɫɚɧɤɰɢɹɦɢ ɭɯɭɞɲɟɧɢɟ ɪɵɧɨɱɧɵɯ ɭɫɥɨɜɢɣ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɫɨɜɟɪɲɟɧɫɬ-
ɜɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɫɧɨɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɨɩɟɪɚɬɢɜ-
ɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜɚɯ, ɩɨ-
ɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɫɨɤɪɚ-
ɬɢɬɶ ɱɢɫɥɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɭɥɭɱɲɢɬɶ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ 
ɢɥɢ ɞɨɛɢɬɶɫɹ ɢɧɵɯ ɬɪɟɛɭɟɦɵɯ ɭɥɭɱɲɟɧɢɣ. 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɧɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢ-
ɹɬɢɹɯ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɤɥɚɞɨɜ, ɬɨ ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ 
ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɬɶɟɦɭ ɢ ɱɟɬɜɟɪɬɨɦɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ 
ɭɤɥɚɞɭ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɢɫɬɟɦɵ ɩɹɬɨɝɨ ɭɤɥɚɞɚ ɧɚɯɨɞɹɬɫɹ ɜ ɫɬɚɞɢɢ ɢɧɬɟɧ-
ɫɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɢɫɬɟɦɵ ɲɟɫɬɨɝɨ ɭɤɥɚɞɚ, ɞɨɥɹ ɤɨɬɨɪɵɯ 
ɜ ɪɚɡɜɢɬɵɯ ɷɤɨɧɨɦɢɤɚɯ ɞɨɯɨɞɢɬ ɞɨ 30%, ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɢɱɧɵ. ȼ ɷɬɨɣ ɫɜɹɡɢ 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɹɬɨɝɨ ɭɤɥɚɞɚ, ɫɨ-
ɫɬɨɹɳɢɟ ɜ ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɧɟɜɨɡɦɨɠɧɨ ɪɟɚɥɢ-
ɡɨɜɚɬɶ ɜ ɨɬɫɭɬɫɬɜɢɢ ɤɚɱɟɫɬɜɟɧɧɨɣ ɢ ɝɢɛɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.  
 Ɍɪɟɧɞɨɦ ɩɨɫɥɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɢ-
ɡɚɰɢɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɮɨɪɦɭɥɢɪɭɟɬ ɧɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ, ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɟɫɩɟɱɟ-
ɧɢɸ ɢɯ ɪɚɛɨɬɵ, ɝɢɛɤɨɫɬɢ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɰɢɮɪɨɜɨɝɨ ɨɛɪɚɡɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɡɞɚɧɢɟ ɰɢɮɪɨɜɵɯ ɞɜɨɣɧɢɤɨɜ ɞɥɹ ɜɫɟɯ ɩɨɞɫɢɫɬɟɦ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɱɬɨ ɧɟɢɡɛɟɠɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɨɛɴɟɦ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɦɢ ɨɩɟɪɢɪɭɸɬ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ. 
    Ⱥɧɚɥɢɡ ɫɜɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɢɫɬɟɦɵ 
ɤɚɤ ɦɧɨɝɨɪɟɠɢɦɧɵɟ, ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɟ, ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɟ ɨɛɴɟɤɬɵ ɫɨ ɡɧɚ-
ɱɢɬɟɥɶɧɨɣ ɞɨɥɟɣ ɫɬɨɯɚɫɬɢɱɧɨɫɬɢ ɜ ɪɟɚɥɢɡɭɟɦɵɯ ɩɪɨɰɟɫɫɚɯ. ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬ-
ɜɚ ɩɪɢɜɨɞɢɬ ɤ ɩɨɧɢɦɚɧɢɸ ɫɥɨɠɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɬɚɤɢɦɢ ɫɢɫɬɟɦɚɦɢ. ɇɚɢɛɨɥɟɟ ɚɞɟɤɜɚɬɧɵɦ, ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 
ɫɩɨɫɨɛɨɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɫɱɢɬɚɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɪɢ ɷɬɨɦ ɬɨɱɧɨɫɬɶ ɢ ɨɛɨɫɧɨ-
ɜɚɧɧɨɫɬɶ ɚɧɚɥɢɡɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɟ-
ɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɫɚɦɢ ɦɨɞɟɥɢ ɚɞɟɤɜɚɬɧɨ ɨɬɪɚɠɚɸɬ ɪɟɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ. 
ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɮɚɤɬɨɪɵ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɡɚɞɚɱ ɜɵɩɭɫɤɧɨɣ ɪɚ-
ɛɨɬɵ. 
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1 ɋɬɪɭɤɬɭɪɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɚ ɫɬɪɭɤɬɭɪɚ ɭɱɟɛɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɝɢɛɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɍɂ ȽɉɄ), ɬɟɯɧɢ-
ɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɯɨɞɹɳɟɝɨ ɜ ɟɝɨ ɫɨɫɬɚɜ, ɚ ɬɚɤɠɟ ɨɩɢɫɚ-
ɧɢɟ ɜɢɞɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɢɡɜɨɞɫɬɜɟ 
 

Ɋɚɫɫɦɨɬɪɢɦ ɢɫɫɥɟɞɭɟɦɨɟ ɩɪɟɞɩɪɢɹɬɢɟ, ɨɬɧɨɫɹɳɟɟɫɹ ɤ ɫɪɟɞɧɟɫɟɪɢɣɧɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɭ, ɡɚɧɢɦɚɸɳɟɟɫɹ ɜɵɩɭɫɤɨɦ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 1.1 – ɋɬɪɭɤɬɭɪɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

 
ɋɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ — ɷɬɨ ɫɨɫɬɚɜ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɟɝɨ ɜɧɭɬɪɟɧɧɢɯ 

ɡɜɟɧɶɟɜ: ɰɟɯɨɜ, ɭɱɚɫɬɤɨɜ, ɨɬɞɟɥɨɜ, ɢ ɞɪɭɝɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɟɞɢɧɵɣ ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɨɛɴɟɤɬ. 

Ɉɫɧɨɜɧɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɟɞɢɧɢɰɟɣ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹ-
ɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɭɱɚɫɬɨɤ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɪɚɛɨ-
ɱɢɯ ɦɟɫɬ, ɧɚ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɨɞɧɨɪɨɞɧɚɹ ɪɚɛɨɬɚ ɢɥɢ 
ɪɚɡɥɢɱɧɵɟ ɨɩɟɪɚɰɢɢ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɨɞɢɧɚɤɨɜɨɣ ɢɥɢ ɨɞɧɨɬɢɩɧɨɣ ɩɪɨɞɭɤ-
ɰɢɢ. ɉɪɨɞɭɤɰɢɹ ɭɱɚɫɬɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɜɧɭɬɪɢ ɰɟɯɚ. 

ɋɨɫɬɚɜ, ɤɨɥɢɱɟɫɬɜɨ ɭɱɚɫɬɤɨɜ ɢ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ ɨɩɪɟɞɟ-
ɥɹɸɬ ɫɨɫɬɚɜ ɛɨɥɟɟ ɤɪɭɩɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ — ɰɟɯɨɜ — ɢ 
ɫɬɪɭɤɬɭɪɭ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɰɟɥɨɦ. 
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ȻɊ – 15.03.06  ɉɁ 

 
Ɋɢɫɭɧɨɤ 1.2 - Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ. 

 
ɉɟɪɜɢɱɧɵɦ ɡɜɟɧɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɪɚɛɨɱɟɟ ɦɟɫɬɨ. 
Ɋɚɛɨɱɟɟ ɦɟɫɬɨ - ɱɚɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɢ, ɝɞɟ ɪɚɛɨɱɢɣ ɢɥɢ 

ɝɪɭɩɩɚ ɪɚɛɨɱɢɯ ɜɵɩɨɥɧɹɸɬ ɨɬɞɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɩɪɨɞɭɤɰɢɢ 
ɢɥɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɰɟɯɨɜ 
ɢ ɭɱɚɫɬɤɨɜ: ɨɫɧɨɜɧɵɟ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ, ɨɛɫɥɭɠɢɜɚɸɳɢɟ, ɩɨɛɨɱɧɵɟ. 

 
1.2 Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
ȼ ɰɟɯɟ ɥɢɫɬɨɜɨɣ ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚ-

ɧɢɟ. 
Ƚɢɥɶɨɬɢɧɚ ZDM (QC11K-12*2500). Ƚɢɥɶɨɬɢɧɚ ZDM QC11K-

12ɏ2500 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɟɡɤɢ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ ɧɚ ɡɚ-
ɝɨɬɨɜɤɢ ɬɨɥɳɢɧɨɣ ɞɨ 12 ɦɦ. Ɋɚɛɨɱɚɹ ɞɥɢɧɚ ɫɬɚɧɤɚ 2500 ɦɦ. ɋɬɚɧɨɤ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɫɭɞɨɫɬɪɨɟɧɢɢ, ɚ ɬɚɤɠɟ ɜ 
ɫɦɟɠɧɵɯ ɫ ɧɢɦɢ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɚɫɤɪɨɣ ɦɟɬɚɥɥɚ 
ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɝɨɬɨɜɨɤ ɧɚ ɩɥɚɡɦɟɧɧɵɯ ɢ ɝɢɞ-
ɪɨɚɛɪɚɡɢɜɧɵɯ ɫɬɚɧɤɚɯ, ɜɚɥɶɰɨɜɨɱɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɥɢɫɬɨɝɢɛɨɱɧɵɯ ɢ ɞɪɭɝɢɯ 
ɩɪɟɫɫɚɯ. 
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Ɋɢɫɭɧɨɤ 1.3 - Ƚɢɥɶɨɬɢɧɚ ZDM. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ ZDM QC11K-12*2500 
Ɇɚɤɫ. ɬɨɥɳɢɧɚ ɪɟɡɤɢ [ɦɦ] 12 
Ɇɚɤɫ. ɲɢɪɢɧɚ ɪɟɡɤɢ [ɦɦ] 2500 
ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɥɢɬɵ ɞɥɹ ɪɟɡɤɢ 
[ɇ/ɦɦ2] 

450 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɥɢɬɵ ɞɥɹ ɪɟɡɤɢ 
[ɝɪɚɞ] 

0,5-2 

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɡɚɞɧɟɝɨ ɞɚɬɱɢɤɚ [ɦɦ] 20-800 
Ƚɥɭɛɢɧɚ ɝɨɪɥɨɜɢɧɵ [ɦɦ] 150 
ɋɤɨɪɨɫɬɶ ɯɨɞɚ [ɫɪɟɡɨɜ ɜ ɦɢɧ] 12-16 
Ƚɥɚɜɧɵɣ ɞɜɢɝɚɬɟɥɶ [ɤȼ] 15 
Ⱦɥɢɧɚ [ɦɦ] 3140 
ɒɢɪɢɧɚ [ɦɦ] 1800 
ȼɵɫɨɬɚ [ɦɦ] 2250 
ȼɟɫ [ɤɝ] 9800 

 
Ƚɢɥɶɨɬɢɧɚ VIMERCATI CostCutter 306. Ƚɢɥɶɨɬɢɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɪɭɛɤɢ ɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɚ. ɍɩɪɚɜɥɹɸɳɢɣ ɛɥɨɤ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɥɨɠɟɧɢɟ ɡɚɞɧɟɝɨ ɭɩɨɪɚ, ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɚ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ 
ɥɟɡɜɢɣ, ɡɚɞɚɜɚɬɶ ɬɜɟɪɞɨɫɬɶ ɪɚɫɤɪɚɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɭɩɪɚɜɥɹɬɶ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɦɢ ɨɩɰɢɹɦɢ. 
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ȻɊ – 15.03.06  ɉɁ 

 
Ɋɢɫɭɧɨɤ 1.4 - Ƚɢɥɶɨɬɢɧɚ VIMERCATI 

 
Ɍɚɛɥɢɰɚ 1.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ VIMERCATI CostCutter 306 
ɆȺɄɋɂɆȺɅɖɇȺə ɌɈɅɓɂɇȺ  
ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɚɹ ɫɬɚɥɶ [ɦɦ] 6,35 
ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ [ɦɦ] 4 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɪɟɡɚ [ɦɦ] 3050 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɛɨɤɨɜɢɧɚɦɢ [ɦɦ] 3200 
ɏɨɞ ɡɚɞɧɟɝɨ ɭɩɨɪɚ [ɦɦ] 5-1000 
Ɋɟɝɭɥɢɪɨɜɤɚ ɭɝɥɚ ɪɟɡɤɢ ɝɪɚɞ [ɝɪɚɞ] 0,5-2,5 
Ɇɨɬɨɪɢɡɨɜɚɧɧɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɡɚɡɨɪɚ 
ɦɟɠɞɭ ɥɟɡɜɢɹɦɢ [ɦɦ] 

0,04-0,24 

ɉɥɚɜɧɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɞɥɢɧɵ ɪɟɡɚ 
[ɦɦ] 

300-3100 

Ʉɨɥɢɱɟɫɬɜɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɪɢɠɢ-
ɦɨɜ [ɲɬ] 

17 

ɊȺȻɈɑɂɏ ɏɈȾɈȼ ȼ ɆɂɇɍɌɍ 
ɉɊɂ ɆɂɇɂɆȺɅɖɇɈɆ ɍȽɅȿ 

 

ɞɥɢɧɚ ɪɟɡɚ 500 [ɦɦ] 36 
ɞɥɢɧɚ ɪɟɡɚ 3100 [ɦɦ] 18 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɟɡɤɢ [ɉɚ] 200 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɞɚɜɥɟ-
ɧɢɹ ɩɪɢɠɢɦɚ [ɛɚɪ] 

30-80 

Ɇɨɳɧɨɫɬɶ ɝɥɚɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ [ɤȼɬ] 7,5 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɡɚɞɧɟɝɨ ɭɩɨɪɚ 
[ɤȼɬ] 

0,37 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɪɟɝɭɥɢɪɨɜɤɢ 
ɡɚɡɨɪɚ ɥɟɡɜɢɣ [ɤȼɬ] 

0,15 

ȽȺȻȺɊɂɌɇɕȿ ɊȺɁɆȿɊɕ  
Ⱦɥɢɧɚ [ɦɦ] 3550 
ɒɢɪɢɧɚ [ɦɦ] 2100 
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ȻɊ – 15.03.06  ɉɁ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 
ȼɵɫɨɬɚ [ɦɦ] 1950 
Ɇɚɫɫɚ [ɤɝ] 6000 

  
 Ʉɨɨɪɞɢɧɚɬɧɨ-ɩɪɨɛɢɜɧɨɣ ɩɪɟɫɫ Euromac BX1000/50. ɇɚ ɫɬɚɧɤɚɯ 
Euromac  ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɬɚɤɢɯ ɤɚɤ ɩɪɨɛɢɜɤɚ, ɜɵ-
ɫɟɱɤɚ, ɮɨɪɦɨɜɤɚ, ɧɚɪɟɡɚɧɢɹ ɪɟɡɶɛɵ, ɝɪɚɜɢɪɨɜɤɚ, ɦɚɪɤɢɪɨɜɤɚ, ɨɬɛɨɪɤɚ, ɩɪɨɤɚɬ 
ɪɟɛɟɪ ɠɟɫɬɤɨɫɬɢ, ɪɟɡɤɚ, ɩɪɨɛɢɜɤɚ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɥɸɛɵɦ ɭɝɨɥɨɦ ɢ ɬ.ɞ. ɋɬɚɧɨɤ 
ɪɚɛɨɬɚɟɬ ɫ ɪɚɡɥɢɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ – ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɢ ɧɟɪɠɚɜɟɸɳɟɣ 
ɫɬɚɥɶɸ, ɚɥɸɦɢɧɢɟɦ, ɥɚɬɭɧɶɸ, ɦɟɞɶɸ, ɩɥɚɫɬɢɤɨɦ, ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ 
ɢ ɞɪ. 

 
Ɋɢɫɭɧɨɤ 1.5 –  Ʉɨɨɪɞɢɧɚɬɧɨ-ɩɪɨɛɢɜɧɨɣ ɩɪɟɫɫ Euromac. 

 
Ɍɚɛɥɢɰɚ 1.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ Euromac BX1000/50 
ɍɫɢɥɢɟ [ɤɇ] 300 
ɏɨɞ ɩɨ ɨɫɢ Y ɫ Multitool [ɦɦ] 1000 
ɏɨɞ ɩɨ ɨɫɢ Y ɫ ɨɞɢɧɚɪɧɵɦ ɢɧɫɬɪ. 
[ɦɦ] 

1050 

ɏɨɞ ɩɨ ɨɫɢ ɏ [ɦɦ] 1250 
Ɍɨɥɳɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɥɢɫɬɚ [ɦɦ] 6 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ 
[ɦɦ] 

Ⱦɨ 10000 

ɋɤɨɪɨɫɬɶ ɩɨ ɨɫɢ Y [ɦ/ɦɢɧ] 30 
ɋɤɨɪɨɫɬɶ ɩɨ ɨɫɢ ɏ 1250 [ɦ/ɦɢɧ] 40 
ɋɤɨɪɨɫɬɶ ɩɨ ɨɫɹɦ Y+ɏ 1250 [ɦ/ɦɢɧ] 60 
Ɇɚɤɫ. ɭɞɚɪɨɜ/ɦɢɧ, ɲɚɝ 1+1 [ɦɦ] 360 
Ɇɚɤɫ. ɭɞɚɪɨɜ/ɦɢɧ, ɲɚɝ 20 [ɦɦ] 200 
Ɋɚɡɦɟɪɵ ɫɬɨɥɚ ɏ=1250 [ɦɦ] ɩɨ ɏ ɩɨ 
Y 

1970 
2260 

Ɋɚɡɦɟɪɵ ɫɬɨɥɚ ɏ=2000 [ɦɦ] ɩɨ ɏ ɩɨ 
Y 

2220 
4000 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ [ɤȼɬ] 5 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ L [ɦɦ] 2800 
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ȼɟɪɬɢɤɚɥɶɧɨ-ɝɢɛɨɱɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ VIMERCATI PSHY 

10030. ɋɬɚɧɨɤ ɢɦɟɟɬ ɨɧɢ ɢɡ ɫɚɦɵɟ ɜɵɫɨɤɢɯ ɬɨɱɧɨɫɬɶ ɢ ɩɨɫɬɨɹɧɫɬɜɨ ɭɝɥɚ ɝɢɛɚ 
ɩɨ ɞɥɢɧɟ, ɞɚɠɟ ɟɫɥɢ ɧɚ ɥɢɧɢɢ ɝɢɛɚ ɟɫɬɶ ɨɬɜɟɪɫɬɢɹ ɢɥɢ ɩɚɡɵ. Ɋɚɦɚ ɩɪɟɫɫɚ ɢɦɟɟɬ 
ɩɨɜɵɲɟɧɧɵɣ ɜɟɫ, ɠɟɫɬɤɨɫɬɶ ɢ ɞɪɭɝɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɱɬɨ ɨɛɟɫ-
ɩɟɱɢɜɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɧɚɦɧɨɝɨ ɜɵɲɟ ɫɬɚɧɤɨɜ-ɚɧɚɥɨɝɨɜ. ɋɢɫɬɟɦɚ ɚɤɬɢɜɧɨɝɨ 
ɛɨɦɛɢɪɨɜɚɧɢɹ HCL ɤɨɦɩɟɧɫɢɪɭɟɬ ɝɢɛ, ɨɛɟɫɩɟɱɢɜɚɹ ɢɞɟɚɥɶɧɭɸ ɬɨɱɧɨɫɬɶ ɢ ɩɨ-
ɜɬɨɪɹɟɦɨɫɬɶ. 

 
Ɋɢɫɭɧɨɤ 1.6 - ȼɟɪɬɢɤɚɥɶɧɨ-ɝɢɛɨɱɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɪɟɫɫ VIMERCATI. 

 
Ɍɚɛɥɢɰɚ 1.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ VIMERCATI PSHY 10030 
Ɋɚɛɨɱɟɟ ɭɫɢɥɢɟ [ɬ] 100 
Ɋɚɛɨɱɚɹ ɞɥɢɧɚ [ɦɦ] 3050 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ 
[ɦɦ] 

2550 

ɋɤɨɪɨɫɬɶ ɩɨ Y ɜ ɭɫɤɨɪɟɧɧɨɦ 
ɪɟɠɢɦɟ [ɦɦ/ɫ] 200 

Ɋɚɛ. ɫɤɨɪɨɫɬɶ ɩɨ Y [ɦɦ/ɫ] 10 
ɋɤɨɪɨɫɬɶ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɩɨ Y 
[ɦɦ/ɫ] 100 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟ-
ɠɞɭ ɫɬɨɥɨɦ ɢ ɬɪɚɜɟɪɫɨɣ [ɦɦ] 370 

Ƚɥɭɛɢɧɚ ɡɟɜɚ [ɦɦ] 300 
ɋɤɨɪɨɫɬɶ ɫɩɭɫɤɚ ɬɪɚɜɟɪɫɵ 
[ɦɦ] 

100 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ [ɤȼɬ] 7,3 
Ⱦɥɢɧɚ [ɦɦ] 3650 
ɒɢɪɢɧɚ [ɦɦ] 1950 
ȼɵɫɨɬɚ [ɦɦ] 2550 
ȼɟɫ [ɤɝ] 7800 
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 1.3 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ ɨɬɞɟɥɶɧɵɟ 
ɫɬɚɞɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ «ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜ-
ɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ - ɩɪɨɢɡɜɨɞɫɬɜɨ», ɚ ɬɚɤɠɟ ɨɩɟɪɚɰɢɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɦɟ-
ɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ, ɧɚɡɵɜɚɸɬɫɹ ɤɨɦɩɶɸɬɟɪɧɨ-ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ – Ʉɂɉ (ɜ ɡɚɪɭɛɟɠɧɨɣ ɩɪɚɤɬɢɤɟ CIM-ɫɢɫɬɟɦɵ (Computer 
Integrated Manufacturing)).  

ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɬɪɟɯɭɪɨɜɧɟɜɭɸ ɫɢɫɬɟɦɭ 
ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫɭɧɨɤ 1.7).   

ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ - ɷɬɨ ɭɪɨɜɟɧɶ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ - ɨɛɟɫɩɟɱɢɜɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɚɡɚ, ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɨɰɟɧɤɨɣ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɫɛɵɬ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɭɸ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɧɠɟɧɟɪɧɵɦɢ 
ɪɚɫɱɟɬɚɦɢ (CAD/CAM/CAE-ɫɢɫɬɟɦɵ), ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɤɚɥɟɧɞɚɪɧɨɟ ɩɥɚɧɢɪɨ-
ɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɯɪɚɧɟɧɢɟ ɢ ɚɤɬɭɚɥɢɡɚɰɢɸ ɞɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦ ɜɟɪɯɧɟɝɨ 
ɭɪɨɜɧɹ.  

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɟɚɥɢɡɭɟɬ ɡɚɞɚɱɢ ɨɩɟɪɚ-
ɬɢɜɧɨɝɨ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɪɟɦɨɧɬɚ, ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ 
ɩɪɨɞɭɤɰɢɢ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɹ ɢɧ-
ɫɬɪɭɦɟɧɬɨɦ, ɯɪɚɧɟɧɢɟ ɢ ɚɤɬɭɚɥɢɡɚɰɢɸ ɨɩɟɪɚɬɢɜɧɵɯ ɞɚɧɧɵɯ, ɫɨɝɥɚɫɨɜɚɧɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ.  

ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɥɢ ɚɜɬɨɦɚ-
ɬɢɡɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ.  
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Ɋɢɫ. 1.7 - ɋɬɪɭɤɬɭɪɚ ɤɨɦɩɶɸɬɟɪɧɨ-ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɢɫɬɟ-
ɦɵ  
 

Ɉɫɧɨɜɧɵɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɢɥɢ ɤɨɦɩɨɧɟɧɬɚɦɢ Ʉɂɉ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸ-
ɳɢɟ: CAD, CAM, CAP, CAE, PPS, CAT, CAQ, ERP, MES ɢ ɞɪ. 

1) CAD - Computer Aided Design - ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ. ɋɢɫɬɟɦɚ CAD ɜɵɩɨɥɧɹɟɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɢɡɞɟ-
ɥɢɹ, ɜɤɥɸɱɚɹ ɢɡɝɨɬɨɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɱɟɪɬɟɠɚ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɫɩɟɰɢɮɢɤɚ-
ɰɢɢ.  
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2) ɋȺɆ - Computer Aided Manufacturing - ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɭɩɪɚɜɥɹɸɳɚɹ ɜɫɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɢɡɞɟɥɢɹ. ɋɢɫɬɟɦɚ CAM ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ, ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɩɪɨɝɪɚɦɦ (ɍɉ) ɞɥɹ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɫ 
ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ ɞɟɬɚɥɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

3) CAP - Computer Aided Planning - ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ. ɋɢɫɬɟɦɚ CAP ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɨɩɟ-
ɪɚɰɢɨɧɧɵɯ ɤɚɪɬ, ɩɥɚɧɨɜ ɫɛɨɪɤɢ ɢ ɤɨɧɬɪɨɥɹ.  

4) CAE - Computer Aided Engineering - ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɧ-
ɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɨɜ. ɋ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ CAE ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ 
ɪɚɫɱɟɬ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡɞɟɥɢɹ. ɋɢɫɬɟɦɚ 
CAE ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɢɡɞɟɥɢɣ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɫɨɡɞɚɧɢɟ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ, ɬɪɟɛɭɸɳɢɯ ɛɨɥɶɲɢɯ 
ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɢ ɫɪɟɞɫɬɜ.  

5) MES – Manufacturing Execution Systems - ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɢ ɤɨɦɦɭ-
ɧɢɤɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɩɪɟɞɩɪɢɹɬɢɹ (ɨɩɪɟɞɟɥɟɧɢɟ 
APICS - The Association for Operations Management). MES - ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ-
ɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨ-
ɪɚɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ: ɢɧɢɰɢɢɪɭɟɬ, ɨɬɫɥɟɠɢɜɚɟɬ, ɨɩɬɢɦɢɡɢɪɭɟɬ, ɞɨ-
ɤɭɦɟɧɬɢɪɭɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɨɬ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɡɚɤɚɡɚ ɞɨ ɜɵ-
ɩɭɫɤɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ (ɨɩɪɟɞɟɥɟɧɢɟ MESA International). MES - ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɨɛɴɟɞɢɧɹɸɳɚɹ ɢɧɫɬɪɭɦɟɧɬɵ 
ɢ ɦɟɬɨɞɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ.  

6) ERP - Enterprise Resource Planning - ɷɬɨ ɮɢɧɚɧɫɨɜɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɩɪɟɞɩɪɢ-
ɹɬɢɹ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ, ɢɡɝɨɬɨɜɥɟɧɢɹ, ɨɬɝɪɭɡɤɢ ɢ ɭɱɟɬɚ ɡɚɤɚɡɨɜ ɩɨ-
ɬɪɟɛɢɬɟɥɟɣ. 

 7) CAT / CAQ - Computer Aided Testing / Computer Aided Quality - ɚɜɬɨ-
ɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ, ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɚ. ɋɢɫ-
ɬɟɦɚ CAT / CAQ ɩɪɨɢɡɜɨɞɢɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢɡɞɟɥɢɹ 
ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɫɢɫɬɟɦ, ɩɨɫɥɟ ɱɟɝɨ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɝɨɬɨɜɧɨɫɬɢ ɢɡɞɟɥɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɩɥɚɧɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɨɬɞɟɥ ɢ ɞɪ.  

ɋɤɜɨɡɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɬɨɤ ɨɯɜɚɬɵɜɚɟɬ ɜɫɟ ɨɛɥɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. Ɉɬɫɸɞɚ ɫɥɟɞɭɸɬ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦ Ʉɂɉ ɬɚɤɢɟ, ɤɚɤ ɝɢɛ-
ɤɨɫɬɶ, ɭɦɟɧɶɲɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɰɢɤɥɚ, ɫɨɤɪɚɳɟɧɢɟ 
ɰɢɤɥɚ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɚɛɨɬ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɪɨɫɬ ɨɛɳɟɣ ɩɪɨ-
ɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ȼ ɤɚɤɨɣ ɫɬɟɩɟɧɢ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɛɭɞɭɬ ɞɟɣɫɬɜɢɬɟɥɶɧɨ 
ɨɳɭɳɚɬɶɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɚ ɩɪɚɤɬɢɤɟ, ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɜɵɛɨɪɚ ɤɨɧɮɢɝɭɪɚ-
ɰɢɢ Ʉɂɉ [1]. 
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1.4 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɨɞɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ 
 

ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɤɨɦɩɥɟɤɫɵ, ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɰɟɧɬɪɵ 
ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜ ɭɫɥɨɜɢɹɯ ɠɟɫɬɤɨɣ ɤɨɧɤɭɪɟɧɰɢɢ – ɦɚɫɫɨɜɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, 
ɫɧɢɠɟɧɢɟ ɰɟɧ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɬɨɜɚɪɨɜ, ɞɟɲɟɜɚɹ ɪɚɛɨɱɚɹ ɫɢɥɚ ɫɩɨɫɨɛɫɬɜɭ-
ɸɬ ɷɬɨɦɭ. 

ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɚɤ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɦɧɨɝɢɯ ɬɚɤɬɢɱɟɫɤɢɯ ɪɟɲɟ-
ɧɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɜɵɧɭɠɞɟɧ ɭɱɢɬɵɜɚɬɶ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ, ɧɟɪɟɞɤɨ ɜɡɚɢɦɧɨ 
ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɫɨɨɛɪɚɠɟɧɢɹ ɢ ɨɩɢɪɚɬɶɫɹ ɧɚ ɫɥɨɠɧɵɟ ɤɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɩɭɬɟɣ ɞɨɫɬɢɠɟɧɢɹ ɤɨɧɟɱɧɵɯ ɰɟɥɟɣ. Ȼɵɫɬɪɨ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɩɨɦɨɝɚɸɬ 
ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɇɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛ-
ɥɢɰɟ 1.5.  

ɋ ɛɵɫɬɪɵɦ ɪɚɡɜɢɬɢɟɦ ɗȼɆ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɉɈ ɩɨɜɵɲɚɟɬɫɹ ɡɧɚɱɢ-
ɦɨɫɬɶ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȿɫɥɢ ɞɥɹ ɤɥɚɫɫɢɱɟɫɤɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɞɥɹ ɫɨ-
ɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɢ ɟɟ ɪɟɲɟɧɢɹ, ɬɨ ɫɟɣɱɚɫ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɫɢɬɭɚɰɢɸ, ɜɵɛɢɪɚɹ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɞɥɹ ɢɦɢɬɚɰɢɨɧ-
ɧɨɣ ɦɨɞɟɥɢ. ɑɚɫɬɨ ɨɧɢ ɢɦɟɸɬ ɝɪɚɮɢɱɟɫɤɭɸ ɨɛɨɥɨɱɤɭ ɷɬɨ ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɭɫ-
ɜɨɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ [2]. 
 
Ɍɚɛɥɢɰɚ 1.5 – Ɇɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɇɟɬɨɞ Ɉɩɢɫɚɧɢɟ Ɉɛɥɚɫɬɶ ɩɪɢ-
ɦɟɧɟɧɢɹ 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɦɟ-
ɬɨɞɚ 

ɇɟɞɨɫɬɚɬɤɢ 
ɦɟɬɨɞɚ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɟ 

ɋɨɫɬɚɜɥɹɟɬɫɹ 
ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɣ «ɷɤɜɢɜɚ-
ɥɟɧɬ» ɩɪɨɰɟɫɫɚ 
ɢɥɢ ɨɛɴɟɤɬɚ, 
ɨɬɪɚɠɚɸɳɢɣ 
ɟɝɨ ɨɫɧɨɜɧɵɟ 
ɫɜɨɣɫɬɜɚ. 

Ʌɸɛɵɟ ɩɪɨ-
ɰɟɫɫɵ, ɩɨɞ-
ɞɚɸɳɢɟɫɹ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɦɭ 
ɨɩɢɫɚɧɢɸ. 

ɒɢɪɨɤɚɹ ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ. 

Ɂɚɱɚɫɬɭɸ 
ɞɨɫɬɚɬɨɱɧɨ 
ɫɥɨɠɧɨ ɩɨ-
ɫɬɪɨɢɬɶ 
ɦɨɞɟɥɶ, 
ɚɞɟɤɜɚɬɧɨ 
ɭɱɢɬɵ-
ɜɚɸɳɭɸ 
ɜɫɟ ɮɚɤɬɨ-
ɪɵ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɨɟ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɟ 

Ɇɨɞɟɥɶ ɨɫɧɨ-
ɜɵɜɚɟɬɫɹ ɧɚ 
ɜɵɹɜɥɟɧɧɵɯ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɡɚɤɨɧɨɦɟɪɧɨ-
ɫɬɹɯ. 

ɉɪɨɰɟɫɫɵ, ɩɨ 
ɤɨɬɨɪɵɦ ɦɨɠ-
ɧɨ ɫɨɛɪɚɬɶ 
ɦɚɫɫɢɜ ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ ɞɚɧ-
ɧɵɯ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɤɚ-
ɱɟɫɬɜɟɧɧɵɯ ɞɚɧ-
ɧɵɯ ɦɟɬɨɞ ɬɨɱɟɧ 
ɢ, ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɫɩɟɰɢɚɥɢ-
ɡɢɪɨɜɚɧɧɨɝɨ ɉɈ, 
ɩɪɨɫɬ ɜ ɩɪɢɦɟɧɟ-
ɧɢɢ. 

Ȼɨɥɶɲɢɟ 
ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɫɬɚɬɢɫɬɢ-
ɱɟɫɤɢ ɦ 
ɞɚɧɧɵɦ. 

ɗɤɨɧɨɦɢɤɨ-
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɟ 

Ɋɚɡɞɟɥ ɜɤɥɸɱɚ-
ɟɬ ɜ ɫɟɛɹ ɦɟɬɨ-
ɞɵ ɞɥɹ ɪɟɲɟ-
ɧɢɹ ɷɤɨɧɨɦɢ-
ɱɟɫɤɢɯ ɡɚɞɚɱ. 

ɗɤɨɧɨɦɢɱɟ-
ɫɤɢɟ ɩɪɨɰɟɫɫɵ. 

Ɇɟɬɨɞ ɫɩɨɫɨɛɟɧ 
ɦɨɞɟɥɢɪɨɜɚɬɶ 
ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. 
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 Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.5 
ɂɦɢɬɚɰɢɨɧ-
ɧɨɟ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɟ 

ɂɡɭɱɚɟɦɚɹ ɫɢɫɬɟ-
ɦɚ ɡɚɦɟɧɹɟɬɫɹ ɦɨ-
ɞɟɥɶɸ ɫ ɞɨɫɬɚɬɨɱ-
ɧɨɣ ɬɨɱɧɨɫɬɶɸ, 
ɨɩɢɫɵɜɚɸɳɟɣ ɪɟ-
ɚɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɫ 
ɧɟɣ ɩɪɨɜɨɞɹɬɫɹ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ 
ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ. 

Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ, ɤɨɝɞɚ ɞɨɪɨ-
ɝɨ ɢɥɢ ɧɟɜɨɡ-
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɪɟɚɥɶɧɭɸ 
ɦɨɞɟɥɶ ɢ/ɢɥɢ 
ɚɧɚɥɢɬɢɱɟɫɤɭɸ 
ɦɨɞɟɥɶ. 

ɋɨɡɞɚɟɬɫɹ ɦɚɤ-
ɫɢɦɚɥɶɧɨ ɩɪɢ-
ɛɥɢɠɟɧɧɚɹ ɤ ɪɟ-
ɚɥɶɧɨɫɬɢ ɦɨɞɟɥɶ, 
ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ 
ɜɪɟɦɟɧɟɦ ɫɢɫɬɟ-
ɦɵ ɢ ɞɪɭɝɢɦɢ ɟɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ-
ɦɢ. 

ɋɥɨɠɧɨɫɬɶ 
ɨɩɢɫɚɧɢɹ 
ɜɫɟɯ ɭɫɥɨɜɢɣ 
ɢ ɬɪɟɛɨɜɚ-
ɧɢɹ ɜɵɱɢɫ-
ɥɢɬɟɥɶɧɨ ɣ 
ɦɨɳɧɨɫɬɢ. 

Ɏɢɡɢɱɟɫɤɨɟ 
ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɟ 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧ-
ɧɨɟ, ɨɫɧɨɜɚɧɧɨɟ 
ɧɚ ɮɢɡɢɱɟɫɤɨɦ 
ɩɨɞɨɛɢɢ ɭɦɟɧɶ-
ɲɟɧɧɨɣ ɜ ɪɚɡɦɟ-
ɪɚɯ ɦɨɞɟɥɢ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɩɪɢ 
ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɚɧɚ-
ɥɢɬɢɱɟɫɤɨɝɨ ɦɟ-
ɬɨɞɚ ɢɥɢ ɜɨɫɩɪɨ-
ɢɡɜɟɞɟɧɢɹ ɜ ɪɟ-
ɚɥɶɧɨɦ ɪɚɡɦɟɪɟ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟ-
ɧɟɧɢɹ, ɧɟɞɨɫɬɭɩ-
ɧɚɹ ɞɪɭɝɢɦ ɦɟɬɨ-
ɞɚɦ. 

Ɇɟɬɨɞ ɦɨ-
ɠɟɬ ɞɚɬɶ ɧɚ-
ɞɟɠɧɵɟ ɪɟ-
ɡɭɥɶɬɚɬɵ 
ɥɢɲɶ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ 
ɮɢɡɢɱɟɫɤɨɝɨ 
ɩɨɞɨɛɢɹ ɦɨ-
ɞɟɥɢ 

ɇɚɬɭɪɧɨɟ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɟ 

Ɇɨɞɟɥɶɸ ɹɜɥɹɟɬɫɹ 
ɦɚɬɟɪɢɚɥɶɧɨ ɢɥɢ 
ɦɵɫɥɟɧɧɨ ɩɪɟɞ-
ɫɬɚɜɥɹɟɦɵɣ ɨɛɴ-
ɟɤɬ, ɜ ɞɨɫɬɚɬɨɱɧɨɣ 
ɫɬɟɩɟɧɢ ɩɨɜɬɨ-
ɪɹɸɳɢɣ ɫɜɨɣɫɬɜɚ, 
ɫɭɳɟɫɬɜɟɧɧɵɟ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɪɹɞɚ 
ɬɟɫɬɨɜ ɧɚɞ ɦɨɞɟ-
ɥɶɸ. ɉɪɢɦɟɪɵ – 
ɪɚɡɥɢɱɧɵɟ ɷɬɚɩɵ 
ɩɪɨɬɨɬɢɩɢɪɨɜɚ-
ɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟ. 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ 
ɨɛɴɟɤɬ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ ɜ ɪɟɚɥɶ-
ɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɂɚɬɪɚɬɵ ɧɚ 
ɫɨɡɞɚɧɢɟ 
ɦɨɞɟɥɢ ɦɨ-
ɝɭɬ ɛɵɬɶ ɜɵ-
ɫɨɤɢɦɢ. 

 
Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ – 

ɧɚɢɛɨɥɟɟ ɨɛɲɢɪɧɵɣ ɪɚɡɞɟɥ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɇɟɬɨɞ ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ 
ɧɚ ɩɪɨɜɟɞɟɧɢɟ (ɧɚɩɪɢɦɟɪ, ɤɚɤ ɮɢɡɢɱɟɫɤɨɟ ɢɥɢ ɧɚɬɭɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ), ɚ ɫ 
ɪɨɫɬɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɗȼɆ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɨɜ ɩɟɪɟɫɬɚɥɨ ɡɚɧɢɦɚɬɶ 
ɦɧɨɝɨ ɜɪɟɦɟɧɢ. Ɉɫɨɛɨ ɩɨɩɭɥɹɪɧɵɦ ɫɬɚɧɨɜɢɬɫɹ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 
Ɇɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

 ɥɢɧɟɣɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, 
 ɧɟɥɢɧɟɣɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, 
 ɫɟɬɟɜɵɟ ɡɚɞɚɱɢ, 
 ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɢ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɟ ɡɚɞɚɱɢ, 
 ɰɟɥɨɱɢɫɥɟɧɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, 
 ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

Ʌɢɧɟɣɧɨɟ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ. Ɇɟɬɨɞ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, 
ɧɨ ɩɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɪɭɤɨɜɨɞɢɬɟɥɹ ɞɥɹ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ. Ⱦɥɹ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɡɚɞɚɟɬɫɹ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ: ɨɞɧɨ ɰɟɥɟɜɨɟ 
(ɦɢɧɢɦɭɦ ɢɥɢ ɦɚɤɫɢɦɭɦ) ɢ ɪɹɞ ɨɝɪɚɧɢɱɟɧɢɣ. 
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Нɟɥɢɧɟɣɧɨɟ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ. ɇɟɥɢɧɟɣɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɩɪɢɦɟ-
ɧɹɟɬɫɹ, ɤɨɝɞɚ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɜɟɥɢɱɢɧɚɦɢ ɧɟɥɶɡɹ ɜɵɪɚɡɢɬɶ ɥɢɧɟɣɧɨ. ɉɪɢ-
ɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɬɨɬ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɬɟɱɟɧɢɟ ɪɹɞɚ ɥɟɬ 
ɩɪɢɪɨɫɬ ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ ɨɬɫɬɚɟɬ ɨɬ ɪɨɫɬɚ ɡɚɬɪɚɬ ɬɪɭɞɚ, ɬɨɝɞɚ ɤɚɤ ɬɟɦɩɵ 
ɪɨɫɬɚ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ ɟɝɨ ɨɛɝɨɧɹɸɬ. Ɍɚɤɠɟ ɩɪɢɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɮɢɪɦɚ, ɤɨ-
ɬɨɪɚɹ ɞɨɥɠɧɚ ɨɩɥɚɬɢɬɶ ɫɱɟɬ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɪɚɫɱɟɬɵ ɜɟɞɭɬ-
ɫɹ ɩɨ ɧɟɥɢɧɟɣɧɨɣ ɮɨɪɦɭɥɟ, ɭɱɢɬɵɜɚɸɳɟɣ ɤɚɤ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ, ɬɚɤ ɢ 
«ɩɢɤɨɜɭɸ» ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɷɧɟɪɝɢɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɮɢɪɦɚ ɩɨɥɭɱɚɟɬ ɫɜɟɞɟɧɢɹ 
ɨ ɧɟɥɢɧɟɣɧɨɦ ɯɚɪɚɤɬɟɪɟ ɡɚɬɪɚɬ ɢɡ ɞɨɝɨɜɨɪɚ ɨ ɫɬɚɜɤɚɯ ɨɩɥɚɬɵ, ɡɚɤɥɸɱɟɧɧɨɝɨ ɫ 
ɤɨɦɩɚɧɢɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ.  

ɋɟɬɟɜɵɟ ɡаɞаɱɢ. Ʉɥɚɫɫɢɱɟɫɤɢɦ ɩɪɢɦɟɪɨɦ ɫɟɬɟɜɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ. 

Вɟɪɨяɬɧɨɫɬɧɵɟ ɢ ɨɩɬɢɦɢɡаɰɢɨɧɧɵɟ ɡаɞаɱɢ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ-
ɧɵɟ ɡɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɷɬɢɦ ɦɟɬɨɞɨɦ – ɫɨɡɞɚɧɢɟ ɦɨɞɟɥɟɣ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɚ-
ɦɢ, ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɦɨɞɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɪɨɝɧɨɡɚ. ɋɢɫ-
ɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɵɜɚɸɬ: 

 ɨɞɧɨɤɚɧɚɥɶɧɵɟ/ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ; 
 ɪɚɡɨɦɤɧɭɬɵɟ/ɡɚɦɤɧɭɬɵɟ; 
 ɫ ɨɬɤɚɡɨɦ/ɛɟɡ ɨɬɤɚɡɚ; 
 ɚɛɫɨɥɸɬɧɨ ɧɚɞɟɠɧɵɟ/ɧɟɧɚɞɟɠɧɵɟ; 
 ɩɨ ɬɢɩɭ ɨɛɫɥɭɠɢɜɚɧɢɹ – FIFO/LIFO; 

Ɇɨɞɟɥɢ ɋɆɈ ɩɨɡɜɨɥɹɸɬ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɵɟ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ, ɜɟɪɨ-
ɹɬɧɨɫɬɢ ɨɬɤɚɡɚ ɬɟɯ ɢɥɢ ɢɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫ ɡɚɞɚɧɧɵɦ ɭɪɨɜɧɟɦ ɜɟɪɨɹɬɧɨɫɬɢ. ȼɟɪɨɹɬɧɨɫɬɧɵɟ ɦɨɞɟɥɢ 
ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɚɦɢ ɩɨɡɜɨɥɹɸɬ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɫɬɪɚɬɟɝɢɸ: ɱɬɨ, ɤɚɤ ɢ 
ɤɨɝɞɚ ɫɤɥɚɞɢɪɨɜɚɬɶ, ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɩɚɪɬɢɢ, ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 
ɲɬɪɚɮɵ ɢ ɬ.ɞ. 

ɐɟɥɨɱɢɫɥɟɧɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. Ⱦɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɭɫɥɨ-
ɜɢɹ, ɤɨɝɞɚ ɦɨɞɟɥɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɨɞɟɪɠɚɬ ɰɟɥɨɱɢɫɥɟɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ. 

ɇɚɩɪɢɦɟɪ:  
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɟɪɟɦɟɧɧɵɦɢ ɏ ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɟɞɢ-

ɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜ ɬɟɱɟɧɢɟ ɩɥɚɧɨɜɨɝɨ 
ɩɟɪɢɨɞɚ, ɨɩɢɫɵɜɚɟɦɨɝɨ ɦɨɞɟɥɶɸ. ȿɫɥɢ ɤɚɠɞɚɹ ɟɞɢɧɢɰɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɦɟɟɬ 
ɛɨɥɶɲɭɸ ɦɨɳɧɨɫɬɶ ɢ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ (ɧɚɩɪɢɦɟɪ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɢɧɬɨ-
ɪɟɡɧɵɣ ɫɬɚɧɨɤ, ɨɤɟɚɧɫɤɢɣ ɬɚɧɤɟɪ ɢɥɢ 150-ɞɸɣɦɨɜɚɹ ɛɭɦɚɝɨɪɟɡɧɚɹ ɦɚɲɢɧɚ), ɬɨ 
ɞɪɨɛɧɨɟ ɡɧɚɱɟɧɢɟ X, ɫɤɚɠɟɦ 10/3, ɦɨɠɟɬ ɢ ɧɟ ɢɦɟɬɶ ɫɦɵɫɥɚ (ɬ. ɟ. ɨɤɚɡɚɬɶɫɹ ɧɟ-
ɪɟɚɥɢɡɭɟɦɵɦ) ɜ ɪɚɦɤɚɯ ɪɟɚɥɶɧɨɣ ɡɚɞɚɱɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɚ 
ɡɧɚɱɟɧɢɹ ɏ ɩɪɢɯɨɞɢɬɫɹ ɧɚɥɨɠɢɬɶ ɬɪɟɛɨɜɚɧɢɟ ɰɟɥɨɱɢɫɥɟɧɧɨɫɬɢ. 

 - ɪɚɡɦɟɪɵ ɩɚɪɬɢɣ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɟɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɚɧɨɜ 
ɧɚ ɡɧɚɱɟɧɢɹ X ɦɨɝɭɬ ɧɚɤɥɚɞɵɜɚɬɶɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɢɞɚ X ≥ 0 ɢɥɢ X ≥ L. Ɍɚɤ, 
ɧɚɩɪɢɦɟɪ, ɜɟɥɢɱɢɧɚ X ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɢɡɞɟɥɢɣ, ɤɨɬɨɪɨɟ ɧɭɠɧɨ ɜɵɩɭɫɬɢɬɶ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ t, ɚ L — ɦɢɧɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɵɣ ɪɚɡɦɟɪ ɩɚɪɬɢɢ ɷɬɢɯ ɢɡɞɟɥɢɣ. ɉɨɞɨɛɧɨɟ ɭɫɥɨɜɢɟ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟ-
ɪɨɦ ɨɝɪɚɧɢɱɟɧɢɹ ɜɢɞɚ «ɢɥɢ — ɢɥɢ», ɟɝɨ ɦɨɠɧɨ ɮɨɪɦɚɥɶɧɨ ɜɜɟɫɬɢ ɜ ɦɨɞɟɥɶ, 
ɢɫɩɨɥɶɡɭɹ ɰɟɥɨɱɢɫɥɟɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ. 
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 - ɪɟɲɟɧɢɹ ɬɢɩɚ «ɞɚ — ɧɟɬ». Ɇɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɫɢɬɭɚɰɢɣ Ⱥ│B ɫ ɷɬɨɣ ɰɟɥɶɸ ɧɚ ɩɟɪɟɦɟɧɧɵɟ X ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɨɝɪɚɧɢ-
ɱɟɧɢɹ ɏ = 1 ɢɥɢ ɏ =0, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɟɲɟɧɢɹɦ «ɩɪɢɧɹɬɶ» ɢɥɢ «ɨɬɜɟɪɝ-
ɧɭɬɶ». ɗɬɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ, ɨɛɴɹɫɧɹɸɳɟɣ, ɩɨɱɟɦɭ ɰɟɥɨ-
ɱɢɫɥɟɧɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢɝɪɚɟɬ ɫɬɨɥɶ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɪɟɲɟɧɢɹɯ. 

Ɉɛɳɢɣ ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɞɨɥɠɟɧ ɢɫɤɥɸɱɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɹɜɧɨɝɨ ɩɟɪɟɛɨɪɚ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɚɥɶɬɟɪ-
ɧɚɬɢɜ. Ɍɪɟɛɭɸɬɫɹ ɦɟɬɨɞɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɱɚɫɬɢɱɧɵɣ ɩɟɪɟɛɨɪ ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɞɨɩɭɫɬɢɦɵɯ ɜɚɪɢɚɧɬɨɜ ɢ ɧɟɹɜɧɵɣ ɩɟɪɟɛɨɪ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ. 
ɇɚɩɨɦɧɢɦ, ɱɬɨ ɫɢɦɩɥɟɤɫɧɵɣ ɦɟɬɨɞ, ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ ɪɟɲɟɧɢɹ ɨɛɵɱɧɵɯ ɡɚ-
ɞɚɱ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɨɛɥɚɞɚɟɬ ɢɦɟɧɧɨ ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ-
ɦɢ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɜ ɪɟɤɭɪɪɟɧɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɦɟɬɨɞɟ ɞɢ-
ɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɸɬ ɩɪɢɧɰɢɩ ɨɩɬɢɦɚɥɶɧɨɫɬɢ, ɩɨɡɜɨ-
ɥɹɸɳɢɣ ɭɫɬɪɚɧɢɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟɪɟɛɨɪɚ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ. ɗɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɷɬɢɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɱɚɫɬɢɱɧɨɦ ɩɟɪɟɛɨɪɟ, 
ɨɩɪɚɜɞɵɜɚɟɬ ɩɨɫɬɚɧɨɜɤɭ ɜɨɩɪɨɫɚ ɨ ɩɨɢɫɤɟ ɚɧɚɥɨɝɢɱɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɪɟɲɟɧɢɸ 
ɡɚɞɚɱ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

 ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ:  
- ɦɟɬɨɞɵ ɨɬɫɟɤɚɸɳɢɯ ɩɥɨɫɤɨɫɬɟɣ (ɦɟɬɨɞɵ ɨɬɫɟɱɟɧɢɹ). ɉɪɟɞɥɨɠɟɧɨ ɧɟ-

ɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɡɚɞɚɱ. Ɉɞɢɧ ɢɡ 
ɧɢɯ, ɢɡɥɚɝɚɟɦɵɣ ɜ ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɧɨɫɬɶɸ ɰɟɥɨɱɢɫ-
ɥɟɧɧɨɣ ɦɨɞɟɥɢ. ɂɫɯɨɞɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬ-
ɛɪɚɫɵɜɚɧɢɹ ɭɫɥɨɜɢɣ ɰɟɥɨɱɢɫɥɟɧɧɨɫɬɢ. ɇɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɞɨɛɚɜɥɹɟɬɫɹ ɥɢ-
ɧɟɣɧɨɟ ɨɝɪɚɧɢɱɟɧɢɟ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɰɟɥɨɱɢɫɥɟɧɧɨɦɭ ɪɟɲɟɧɢɸ ɢɫɯɨɞɧɨɣ 
ɡɚɞɚɱɢ, ɧɨ ɢɫɤɥɸɱɚɸɳɟɟ ɬɟɤɭɳɟɟ ɧɟɰɟɥɨɱɢɫɥɟɧɧɨɟ ɪɟɲɟɧɢɟ. ȼɵɱɢɫɥɢɬɟɥɶ-
ɧɵɣ ɩɪɨɰɟɫɫ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɤɚɤ ɬɨɥɶɤɨ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɥɸɛɨɟ ɰɟɥɨɱɢɫɥɟɧɧɨɟ 
ɪɟɲɟɧɢɟ. ɋɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɤɨɧɟɱɧɨɟ, ɧɨ ɢɧɨɝɞɚ ɨɱɟɧɶ ɛɨɥɶɲɨɟ 
ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ. 

 - ɦɟɬɨɞɵ, ɜɨɡɜɪɚɬɚ. ȼ ɷɬɨɣ ɝɪɭɩɩɟ ɦɟɬɨɞɨɜ ɬɚɤɠɟ ɢɦɟɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɦɨɞɢɮɢɤɚɰɢɢ. ɉɟɪɜɵɣ ɦɟɬɨɞ, ɧɚɡɜɚɧɧɵɣ ɦɟɬɨɞɨɦ «ɜɟɬɜɟɣ ɢ ɝɪɚɧɢɰ», ɢɡɥɨɠɟɧ 
ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɲɟɧɢɹ ɱɚɫɬɢɱɧɨ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɡɚɞɚɱ. Ʉɚɤ ɢ ɜ ɦɟɬɨɞɟ 
ɨɬɫɟɱɟɧɢɹ, ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɬɵɫɤɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟɝɭɥɹɪɧɨɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɂɚɬɟɦ ɮɨɪ-
ɦɢɪɭɟɬɫɹ ɫɟɦɟɣɫɬɜɨ ɫɜɹɡɚɧɧɵɯ, ɧɨ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɹ.  

ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɩɨɞɯɨɞɵ ɤ ɪɟɲɟɧɢɸ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɡɚɞɚɱ, ɤɨɬɨ-
ɪɵɟ ɯɨɬɹ ɢ ɧɟ ɝɚɪɚɧɬɢɪɭɸɬ ɨɬɵɫɤɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ, ɬɟɦ ɧɟ ɦɟɧɟɟ ɜ 
ɪɹɞɟ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɩɨɡɜɨɥɹɸɬ ɟɝɨ ɧɚɯɨɞɢɬɶ, ɚ ɧɟɪɟɞɤɨ ɞɚɸɬ ɪɟɲɟɧɢɹ, ɛɥɢɡ-
ɤɢɟ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ. Ɉɞɢɧ ɢɡ ɬɚɤɢɯ ɩɨɞɯɨɞɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɫɥɭɱɚɣɧɨɣ ɜɵɛɨɪɤɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɥɭɱɲɟɧɢɟɦ ɤɚɠɞɨ-
ɝɨ ɩɨɩɚɜɲɟɝɨ ɜ ɜɵɛɨɪɤɭ ɪɟɲɟɧɢɹ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɨɡɦɨɠɧɨɫɬɶ ɭɥɭɱɲɟɧɢɹ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɲɟɧɢɹ ɭɞɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɨɛɧɚɪɭɠɢɬɶ. 
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Иɦɢɬаɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ. ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ - ɷɬɨ ɦɟ-
ɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɡɭɱɚɟɦɚɹ ɫɢɫɬɟɦɚ ɡɚɦɟɧɹɟɬɫɹ ɦɨɞɟɥɶɸ ɫ ɞɨɫ-
ɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶɸ, ɨɩɢɫɵɜɚɸɳɟɣ ɪɟɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɢ ɫ ɧɟɣ ɩɪɨɜɨɞɹɬɫɹ ɷɤɫ-
ɩɟɪɢɦɟɧɬɵ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɷɬɨɣ ɫɢɫɬɟɦɟ. ɗɤɫɩɟɪɢɦɟɧɬɢ-
ɪɨɜɚɧɢɟ ɫ ɦɨɞɟɥɶɸ ɧɚɡɵɜɚɸɬ ɢɦɢɬɚɰɢɟɣ.  

Ʉ ɢɦɢɬɚɰɢɨɧɧɨɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɩɪɢɛɟɝɚɸɬ, ɤɨɝɞɚ: 
 ɞɨɪɨɝɨ ɢɥɢ ɧɟɜɨɡɦɨɠɧɨ ɷɤɫɩɟɪɢɦɟɧɬɢɪɨɜɚɬɶ ɧɚ ɪɟɚɥɶɧɨɦ ɨɛɴɟɤɬɟ; 
  ɧɟɜɨɡɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ: ɜ ɫɢɫɬɟɦɟ ɟɫɬɶ 

ɜɪɟɦɹ, ɩɪɢɱɢɧɧɵɟ ɫɜɹɡɢ, ɩɨɫɥɟɞɫɬɜɢɟ, ɧɟɥɢɧɟɣɧɨɫɬɢ, ɫɬɨɯɚɫɬɢɱɟ-
ɫɤɢɟ (ɫɥɭɱɚɣɧɵɟ) ɩɟɪɟɦɟɧɧɵɟ; 

 ɧɟɨɛɯɨɞɢɦɨ ɫɵɦɢɬɢɪɨɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨ ɜɪɟɦɟɧɢ. 
 ɉɪɟɢɦɭɳɟɫɬɜɚ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ:  
- ɫɬɨɢɦɨɫɬɶ. Ⱦɨɩɭɫɬɢɦ, ɤɨɦɩɚɧɢɹ ɭɜɨɥɢɥɚ ɱɚɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ, ɱɬɨ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɜɟɥɨ ɤ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɨɬɟɪɢ ɱɚɫɬɢɤɥɢ-
ɟɧɬɨɜ. ɉɪɢɧɹɬɶ ɨɛɨɫɧɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ ɩɨɦɨɝɥɚ ɛɵ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɡɚ-
ɬɪɚɬɵ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɣ ɫɨɫɬɨɹɬ ɥɢɲɶ ɢɡ ɰɟɧɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟ-
ɧɢɹ ɢ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɚɥɬɢɧɝɨɜɵɯ ɭɫɥɭɝ. 

 - ɜɪɟɦɹ. ȼ ɪɟɚɥɶɧɨɫɬɢ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɧɚɩɪɢɦɟɪ, ɧɨɜɨɣ ɫɟɬɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɢɥɢ ɢɡɦɟɧɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɫɤɥɚɞɚ ɦɨɠɧɨ ɥɢɲɶ 
ɱɟɪɟɡ ɦɟɫɹɰɵ ɢɥɢ ɞɚɠɟ ɝɨɞɵ. ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɨɩ-
ɬɢɦɚɥɶɧɨɫɬɶ ɬɚɤɢɯ ɢɡɦɟɧɟɧɢɣ ɡɚ ɫɱɢɬɚɧɧɵɟ ɦɢɧɭɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɨɜɟ-
ɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. - ɩɨɜɬɨɪɹɟɦɨɫɬɶ. ɋɨɜɪɟɦɟɧɧɚɹ ɠɢɡɧɶ ɬɪɟɛɭɟɬ ɨɬ ɨɪɝɚɧɢ-
ɡɚɰɢɣ ɛɵɫɬɪɨɣ ɪɟɚɤɰɢɢ ɧɚ ɢɡɦɟɧɟɧɢɟ ɫɢɬɭɚɰɢɢ ɧɚ ɪɵɧɤɟ. ɇɚɩɪɢɦɟɪ, ɩɪɨɝɧɨɡ 
ɨɛɴɟɦɨɜ ɫɩɪɨɫɚ ɩɪɨɞɭɤɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɫɬɚɜɥɟɧ ɜ ɫɪɨɤ, ɢ ɟɝɨ ɢɡɦɟɧɟɧɢɹ 
ɤɪɢɬɢɱɧɵ. ɋ ɩɨɦɨɳɶɸ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɧɟɨɝɪɚɧɢɱɟɧ-
ɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ ɪɚɡɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ 
ɧɚɢɥɭɱɲɢɣ ɜɚɪɢɚɧɬ. 

 - ɬɨɱɧɨɫɬɶ. Ɍɪɚɞɢɰɢɨɧɧɵɟ ɪɚɫɱɟɬɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɬɪɟɛɭɸɬ 
ɩɪɢɦɟɧɟɧɢɹ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɚɛɫɬɪɚɤɰɢɢ ɢ ɧɟ ɭɱɢɬɵɜɚɸɬ ɜɚɠɧɵɟ ɞɟɬɚɥɢ. 
ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɭ ɫɢɫɬɟɦɵ ɢ ɟё ɩɪɨ-
ɰɟɫɫɵ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɜɢɞɟ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɮɨɪɦɭɥ ɢ ɫɬɪɨɝɢɯ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ. 

 - ɧɚɝɥɹɞɧɨɫɬɶ. ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɨɛɥɚɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɜɢɡɭɚɥɢ-
ɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨ ɜɪɟɦɟɧɢ, ɫɯɟɦɚɬɢɱɧɨɝɨ ɡɚɞɚɧɢɹ ɟё ɫɬɪɭɤɬɭ-
ɪɵ ɢ ɜɵɞɚɱɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɝɥɹɞɧɨ ɩɪɟɞ-
ɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɧɨɟ ɪɟɲɟɧɢɟ ɢ ɞɨɧɟɫɬɢ ɡɚɥɨɠɟɧɧɵɟ ɜ ɧɟɝɨ ɢɞɟɢ ɞɨ ɤɥɢɟɧɬɚ ɢ 
ɤɨɥɥɟɝ. 

 - ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ. ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɡɚ-
ɞɚɱɢ ɢɡ ɥɸɛɵɯ ɨɛɥɚɫɬɟɣ: ɩɪɨɢɡɜɨɞɫɬɜɚ, ɥɨɝɢɫɬɢɤɢ, ɮɢɧɚɧɫɨɜ, ɡɞɪɚɜɨɨɯɪɚɧɟ-
ɧɢɹ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ. ȼ ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɦɨɞɟɥɶ ɢɦɢɬɢɪɭɟɬ, ɜɨɫɩɪɨɢɡɜɨɞɢɬ, ɪɟ-
ɚɥɶɧɭɸ ɠɢɡɧɶ ɢ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɲɢɪɨɤɢɣ ɧɚɛɨɪ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɟɡ ɜɥɢɹ-
ɧɢɹ ɧɚ ɪɟɚɥɶɧɵɟ ɨɛɴɟɤɬɵ. 

Фɢɡɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ. ȼ ɮɢɡɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɨɩɵɬɵ ɧɚɞ ɮɢɡɢɱɟɫɤɢ ɩɨɞɨɛɧɵɦ, ɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɦ ɨɛɴɟɦɨɦ ɩɪɨɞɭɤ-
ɰɢɢ. ɇɚɩɪɢɦɟɪ, ɦɟɬɨɞɵ ɮɢɡɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  
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ɩɨɡɜɨɥɹɸɬ ɫɬɚɥɟɩɥɚɜɢɥɶɳɢɤɭ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɭɫɬɚɧɨɜɤɢ ɜ ɥɚɛɨɪɚɬɨɪ-
ɧɵɯ ɭɫɥɨɜɢɹɯ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ ɢ ɩɪɢɦɟ-
ɧɢɬɶ ɢɯ ɡɚɬɟɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɨɱɟɜɢɞɧɵ: ɫɬɚɥɟ-
ɩɥɚɜɢɥɶɳɢɤ ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤ ɩɨɞɫɬɪɨɢɬɶ ɭɫɬɚɧɨɜɤɭ, ɧɟ ɜɵɜɨɞɹ ɟɟ ɢɡ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ, ɷɤɨɧɨɦɢɬ ɞɟɧɶɝɢ ɧɚ ɦɚɬɟɪɢɚɥɚɯ, ɩɪɨɜɨɞɹ 10 ɢɥɢ ɛɨɥɟɟ «ɦɢɤɪɨɩɥɚɜɨɤ» ɜ 
ɞɟɧɶ (ɧɚ ɜɫɟɝɨ ɧɟɫɤɨɥɶɤɢɯ ɭɧɰɢɹɯ ɫɬɚɥɢ), ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɦɨɞɟɥɢ, ɭɫɬɪɚɧɢɬɶ 
ɩɪɨɛɥɟɦɵ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ.  

Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɢɡɭɱɢɬɶ ɢ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɚɬɪɚɬɢɜ 
ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɨɜ. Ɂɚɱɚɫɬɭɸ ɷɬɨ ɩɪɨɳɟ ɢ ɞɟɲɟɜɥɟ, ɱɟɦ ɦɨɞɟ-
ɥɢɪɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢɥɢ ɩɨɥɧɨɪɚɡɦɟɪɧɵɟ ɧɚɬɭɪɧɵɟ ɦɨɞɟɥɢ. 

ɇɚɬɭɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ . ɉɨɞ ɧɚɬɭɪɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɢɦɟɟɬɫɹ ɜɜɢ-
ɞɭ ɫɨɡɞɚɧɢɟ ɩɨɥɧɨɪɚɡɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɩɪɨɰɟɫɫɚ. 
ɗɬɨ ɪɚɡɥɢɱɧɵɟ ɫɬɚɞɢɢ ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɹ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɬɟ-
ɩɟɧɶɸ ɬɨɱɧɨɫɬɢ ɢ ɬɟɫɬɨɜɵɟ ɩɚɪɬɢɢ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɧɟɞɨɫɬɚɬɤɢ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ. 

Ɋɚɛɨɱɢɟ ɩɪɨɬɨɬɢɩɵ ɢɡɞɟɥɢɣ (ɨɫɨɛɟɧɧɨ ɫɥɨɠɧɵɯ ɭɫɬɪɨɣɫɬɜ) ɩɪɢ ɨɬɫɭɬɫɬ-
ɜɢɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɫɧɚɫɬɤɢ, ɞɟɬɚɥɟɣ ɦɨɝɭɬ ɛɵɬɶ ɨɱɟɧɶ ɞɨɪɨɝɢ – ɜ ɞɟ-
ɫɹɬɤɢ ɪɚɡ ɩɪɟɜɵɲɚɬɶ ɫɬɨɢɦɨɫɬɶ ɫɟɪɢɣɧɨɝɨ ɨɛɪɚɡɰɚ. 

Ɍɚɤɠɟ ɜ ɦɟɬɨɞ ɜɤɥɸɱɚɸɬɫɹ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ – ɧɚɩɪɢɦɟɪ, ɞɟɣɫɬɜɢɣ ɪɚ-
ɛɨɱɟɝɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɟɬɚɥɢ.[3][4] 

 
1.5 ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

  
ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨ-

ɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɫɧɨɜɟ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ.  
ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɚɯ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɫɬɚ-
ɜɢɬɶ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɢ ɬɟɦ ɫɚɦɵɦ ɭɱɟɫɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɬɨ-
ɝɨ, ɢɥɢ ɢɧɨɝɨ ɩɪɨɟɤɬɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

• ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɨ-
ɦɟɧɤɥɚɬɭɪɵ ɢɡɞɟɥɢɣ ɢ ɫɬɪɭɤɬɭɪɵ ɩɪɨɰɟɫɫɨɜ; 

• ɢɫɫɥɟɞɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɧɰɟɩɰɢɢ ɰɢɮɪɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 

• ɪɚɡɪɚɛɨɬɤɚ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
• ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ; 
• ɪɚɡɪɚɛɨɬɤɚ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚ-

ɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɨɛɨɬɨɜ ɢ ɊɌɋ». 
  



 

Иɡɦ. Лɢɫ
ɬ

№ Дɨкɭɦɟɧ-
ɬа  

Пɨɞ-
ɩɢɫь

Да-
ɬа

Лɢɫ
ɬ22 

ȻɊ – 15.03.06  ɉɁ 

2 ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ 
 
ȼ ɬɟɤɭɳɟɦ ɪɚɡɞɟɥɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ Tecnomatix Plant 

Simulation, ɜ ɱɚɫɬɧɨɫɬɢ ɟɟ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɛɥɢɨɬɟɤɢ ɫɬɚɧɞɚɪɬɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɩɪɢɜɟɞɟɧɵ ɢ ɨɩɢɫɚɧɵ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 
2.1 Ɉɛɡɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
 
ɉɪɨɝɪаɦɦа ɢɦɢɬаɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢя GPSS-World. GPSS - ɢɧɬɟɝ-

ɪɢɪɭɸɳɚɹ ɹɡɵɤɨɜɚɹ ɫɢɫɬɟɦɚ, ɩɪɢɦɟɧɹɸɳɚɹɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-
ɝɨ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɨɜ. Ɍɚɤɢɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɜ ɹɡɵɤɟ GPSS ɧɚɡɵɜɚɸɬ-
ɫɹ ɬɪɚɧɡɚɤɬɚɦɢ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɥɟɦɟɧɬɵ ɩɨɬɨɤɚ. Ɍɪɚɧɡɚɤɬɵ "ɫɨɡɞɚɸɬ-
ɫɹ" ɢ "ɭɧɢɱɬɨɠɚɸɬɫɹ". Ɏɭɧɤɰɢɸ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɞɜɢ-
ɠɟɧɢɟ ɱɟɪɟɡ ɦɨɞɟɥɶ Ɇ ɫ ɩɨɨɱɟɪёɞɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɟё ɛɥɨɤɢ. Ɏɭɧɤɰɢɨ-
ɧɚɥɶɧɵɣ ɚɩɩɚɪɚɬ ɹɡɵɤɚ ɨɛɪɚɡɭɸɬ ɛɥɨɤɢ, ɨɩɢɫɵɜɚɸɳɢɟ ɥɨɝɢɤɭ ɦɨɞɟɥɢ, ɫɨɨɛ-
ɳɚɹ ɬɪɚɧɡɚɤɬɚɦ, ɤɭɞɚ ɞɜɢɝɚɬɶɫɹ ɢ ɱɬɨ ɞɟɥɚɬɶ ɞɚɥɶɲɟ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɪɨɝɪɚɦɦ-
ɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɜɢɞɟ ɩɚɤɟɬɚ ɭɩɪɚɜɥɹɸɳɢɯ ɢ ɨɩɪɟɞɟɥɹɸ-
ɳɢɯ ɤɚɪɬ, ɤɨɬɨɪɵɦ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ ɦɨɞɟɥɢ, ɧɚɛɪɚɧɧɨɣ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ 
ɫɢɦɜɨɥɨɜ. ɋɨɡɞɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ GPSS, ɪɚɛɨɬɚɹ ɜ ɪɟɠɢɦɟ ɢɧɬɟɪɩɪɟɬɚɰɢɢ, ɝɟ-
ɧɟɪɢɪɭɟɬ ɢ ɩɟɪɟɞɚёɬ ɬɪɚɧɡɚɤɬɵ ɢɡ ɛɥɨɤɚ ɜ ɛɥɨɤ. Ʉɚɠɞɵɣ ɩɟɪɟɯɨɞ ɬɪɚɧɡɚɤɬɚ 
ɩɪɢɩɢɫɵɜɚɟɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɦɨɦɟɧɬɭ ɫɢɫɬɟɦɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɂɫɯɨɞɧɚɹ ɩɪɨɝɪɚɦɦɚ ɧɚ ɹɡɵɤɟ GPSS ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɶ ɨɩɟɪɚɬɨɪɨɜ. Ɉɩɟɪɚɬɨɪɵ GPSS ɡɚɩɢɫɵɜɚɸɬɫɹ ɢ ɜɜɨɞɹɬɫɹ ɜ ɉɄ ɜ ɫɥɟɞɭɸ-
ɳɟɦ ɮɨɪɦɚɬɟ: 

 ɧɨɦɟɪ ɫɬɪɨɤɢ 
 ɢɦɹ 
 ɨɩɟɪɚɰɢɹ 
 ɨɩɟɪɚɧɞɵ; 
 ɤɨɦɦɟɧɬɚɪɢɢ 

ȼɫɟ ɨɩɟɪɚɬɨɪɵ ɢɫɯɨɞɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɵ ɧɚɱɢɧɚɬɶɫɹ ɫ ɧɨɦɟɪɚ ɫɬɪɨ-
ɤɢ - ɰɟɥɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɨɬ 1 ɞɨ 9999999. ɉɨɫɥɟ ɜɜɨɞɚ ɨɩɟɪɚɬɨɪɨɜ 
ɨɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɢɫɯɨɞɧɨɣ ɩɪɨɝɪɚɦɦɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɭɦɟɪɚɰɢɟɣ ɫɬɪɨɤ. 
Ɉɛɵɱɧɨ ɧɭɦɟɪɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɧɟɤɨɬɨɪɵɦ ɲɚɝɨɦ, ɨɬɥɢɱɧɵɦ ɨɬ 1, ɱɬɨɛɵ 
ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɨɩɟɪɚɬɨɪɨɜ ɜ ɧɭɠɧɨɟ ɦɟɫɬɨ ɢɫɯɨɞɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ. 

ɉɪɢ ɨɩɢɫɚɧɢɢ ɮɨɪɦɚɬɚ ɨɩɟɪɚɬɨɪɨɜ ɧɨɦɟɪɚ ɫɬɪɨɤ ɛɭɞɭɬ ɨɩɭɫɤɚɬɶɫɹ ɞɥɹ 
ɥɭɱɲɟɣ ɱɢɬɚɟɦɨɫɬɢ ɬɟɤɫɬɚ. 

Ɉɬɞɟɥɶɧɵɟ ɨɩɟɪɚɬɨɪɵ ɦɨɝɭɬ ɢɦɟɬɶ ɢɦɹ ɞɥɹ ɫɫɵɥɤɢ ɧɚ ɷɬɢ ɨɩɟɪɚɬɨɪɵ ɜ 
ɞɪɭɝɢɯ ɨɩɟɪɚɬɨɪɚɯ. ȿɫɥɢ ɬɚɤɢɟ ɫɫɵɥɤɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɬɨ ɷɬɨɬ ɷɥɟɦɟɧɬ ɨɩɟɪɚɬɨɪɚ 
ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ. 

ȼ ɩɨɥɟ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ (ɧɚɡɜɚɧɢɟ ɨɩɟɪɚɬɨɪɚ), 
ɭɤɚɡɵɜɚɸɳɟɟ ɤɨɧɤɪɟɬɧɭɸ ɮɭɧɤɰɢɸ, ɜɵɩɨɥɧɹɟɦɭɸ ɞɚɧɧɵɦ ɨɩɟɪɚɬɨɪɨɦ. ɗɬɨ 
ɩɨɥɟ ɨɩɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ. ɍ ɧɟɤɨɬɨɪɵɯ ɨɩɟɪɚɬɨɪɨɜ ɩɨɥɟ ɨɩɟɪɚ-
ɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɚɤɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɨɩɟɪɚɧɞ. 
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ȼ ɩɨɥɹɯ ɨɩɟɪɚɧɞɨɜ ɡɚɩɢɫɵɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɭɬɨɱɧɹɸɳɚɹ ɢ ɤɨɧɤɪɟɬɢ-
ɡɢɪɭɸɳɚɹ ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɢ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɜ ɩɨɥɟ ɨɩɟɪɚɰɢɢ. ɗɬɢ ɩɨɥɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɩɟɪɚɰɢɢ ɫɨɞɟɪɠɚɬ ɞɨ ɫɟɦɢ ɨɩɟɪɚɧɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɨɛɨɡɧɚɱɚɟɦɵɯ ɨɛɵɱɧɨ ɩɟɪɜɵɦɢ ɛɭɤɜɚɦɢ 
ɥɚɬɢɧɫɤɨɝɨ ɚɥɮɚɜɢɬɚ ɨɬ A ɞɨ G. ɇɟɤɨɬɨɪɵɟ ɨɩɟɪɚɬɨɪɵ ɜɨɨɛɳɟ ɧɟ ɢɦɟɸɬ ɨɩɟ-
ɪɚɧɞɨɜ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɨɩɟɪɚɧɞɵ ɦɨɝɭɬ ɛɵɬɶ ɨɩɭɳɟɧɵ, ɩɪɢ ɷɬɨɦ ɭɫɬɚɧɚɜɥɢɜɚ-
ɸɬɫɹ ɢɯ ɫɬɚɧɞɚɪɬɧɵɟ ɡɧɚɱɟɧɢɹ (ɩɨ ɭɦɨɥɱɚɧɢɸ). ɉɪɢ ɡɚɩɢɫɢ ɨɩɟɪɚɧɞɨɜ ɢɫɩɨɥɶ-
ɡɭɟɬɫɹ ɩɨɡɢɰɢɨɧɧɵɣ ɩɪɢɧɰɢɩ: ɩɪɨɩɭɫɤ ɨɩɟɪɚɧɞɚ ɨɬɦɟɱɚɟɬɫɹ ɡɚɩɹɬɨɣ . 

Ʉɚɠɞɵɣ ɨɩɟɪɚɬɨɪ GPSS ɨɬɧɨɫɢɬɫɹ ɤ ɨɞɧɨɦɭ ɢɡ ɱɟɬɵɪɟɯ ɬɢɩɨɜ: ɨɩɟɪɚɬɨ-
ɪɵ-ɛɥɨɤɢ, ɨɩɟɪɚɬɨɪɵ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɤɬɨɜ, ɭɩɪɚɜɥɹɸɳɢɟ ɨɩɟɪɚɬɨɪɵ ɢ ɨɩɟɪɚ-
ɬɨɪɵ-ɤɨɦɚɧɞɵ. 

Ɉɩɟɪɚɬɨɪɵ-ɛɥɨɤɢ ɮɨɪɦɢɪɭɸɬ ɥɨɝɢɤɭ ɦɨɞɟɥɢ. ȼ GPSS ɢɦɟɟɬɫɹ ɨɤɨɥɨ 50 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɛɥɨɤɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ ɤɨɧɤɪɟɬɧɭɸ 
ɮɭɧɤɰɢɸ. Ɂɚ ɤɚɠɞɵɦ ɢɡ ɬɚɤɢɯ ɛɥɨɤɨɜ ɫɬɨɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɨɞɩɪɨɝɪɚɦɦɚ 
ɬɪɚɧɫɥɹɬɨɪɚ, ɚ ɨɩɟɪɚɧɞɵ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɫɥɭɠɚɬ ɩɚɪɚɦɟɬɪɚɦɢ ɷɬɨɣ ɩɨɞɩɪɨ-
ɝɪɚɦɦɵ. 

Ɉɩɟɪɚɬɨɪɵ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɤɬɨɜ ɫɥɭɠɚɬ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɟ-
ɤɨɬɨɪɵɯ ɨɛɴɟɤɬɨɜ GPSS. ɉɪɢɦɟɪɚɦɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɤɨɥɢɱɟ-
ɫɬɜɨ ɤɚɧɚɥɨɜ ɜ ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ,ɤɨɥɢɱɟɫɬɜɨ 
ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ ɦɚɬɪɢɰɵ ɢ ɬ.ɩ. 

ɍɩɪɚɜɥɹɸɳɢɟ ɨɩɟɪɚɬɨɪɵ ɫɥɭɠɚɬ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ (ɩɪɨɝɨɧɨɦ ɦɨɞɟɥɢ). 

Ɉɩɟɪɚɬɨɪɵ-ɤɨɦɚɧɞɵ ɩɨɡɜɨɥɹɸɬ ɭɩɪɚɜɥɹɬɶ ɪɚɛɨɬɨɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ 
ɫɪɟɞɵ GPSS. ɍɩɪɚɜɥɹɸɳɢɟ ɨɩɟɪɚɬɨɪɵ ɢ ɨɩɟɪɚɬɨɪɵ-ɤɨɦɚɧɞɵ ɨɛɵɱɧɨ ɧɟ 
ɜɤɥɸɱɚɸɬɫɹ ɜ ɢɫɯɨɞɧɭɸ ɩɪɨɝɪɚɦɦɭ, ɚ ɜɜɨɞɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɤɥɚɜɢɚɬɭɪɵ 
ɉɄ ɜ ɩɪɨɰɟɫɫɟ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɨɣ. 

Ɉɛɴɟɤɬɵ GPSS ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɟɦɶ ɤɥɚɫɫɨɜ: ɞɢɧɚɦɢɱɟɫɤɢɟ, ɨɩɟɪɚ-
ɰɢɨɧɧɵɟ, ɚɩɩɚɪɚɬɧɵɟ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ, ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ, ɡɚɩɨɦɢɧɚɸɳɢɟ ɢ 
ɝɪɭɩɩɢɪɭɸɳɢɟ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɹɜɤɚɦ ɜ ɫɢɫɬɟɦɚɯ ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɧɚɡɵɜɚɸɬɫɹ ɜ GPSS ɬɪɚɧɡɚɤɬɚɦɢ. Ɉɧɢ "ɫɨɡɞɚɸɬɫɹ" ɢ "ɭɧɢɱɬɨ-
ɠɚɸɬɫɹ" ɬɚɤ, ɤɚɤ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɥɨɝɢɤɟ ɦɨɞɟɥɢ ɜ ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɉɩɟɪɚɰɢɨɧɧɵɟ ɨɛɴɟɤɬɵ GPSS, ɧɚɡɵɜɚɟɦɵɟ ɛɥɨɤɚɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɩɟ-
ɪɚɬɨɪɚɦ-ɛɥɨɤɚɦ ɢɫɯɨɞɧɨɣ ɩɪɨɝɪɚɦɦɵ. Ɉɧɢ, ɮɨɪɦɢɪɭɸɬ ɥɨɝɢɤɭ ɦɨɞɟɥɢ, ɞɚɜɚɹ 
ɬɪɚɧɡɚɤɬɚɦ ɭɤɚɡɚɧɢɹ: ɤɭɞɚ ɢɞɬɢ ɢ ɱɬɨ ɞɟɥɚɬɶ ɞɚɥɶɲɟ. 

Ⱥɩɩɚɪɚɬɧɵɟ ɨɛɴɟɤɬɵ GPSS - ɷɬɨ ɚɛɫɬɪɚɤɬɧɵɟ ɷɥɟɦɟɧɬɵ, ɧɚ ɤɨɬɨɪɵɟ ɦɨ-
ɠɟɬ ɛɵɬɶ ɪɚɫɱɥɟɧɟɧɨ (ɞɟɤɨɦɩɨɡɢɪɨɜɚɧɨ) ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɵ. Ʉ 
ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɨɞɧɨɤɚɧɚɥɶɧɵɟ ɢ ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɥɨɝɢɱɟɫɤɢɟ ɩɟ-
ɪɟɤɥɸɱɚɬɟɥɢ. Ʌɨɝɢɱɟɫɤɢɟ ɩɟɪɟɤɥɸɱɚɬɟɥɢ (Ʌɉ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ ɞɜɨɢɱɧɵɯ ɫɨɫɬɨɹɧɢɣ ɥɨɝɢɱɟɫɤɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ GPSS ɫɥɭɠɚɬ ɞɥɹ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɫɬɚɬɢɫɬɢ-
ɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɦɨɞɟɥɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɨɱɟɪɟɞɢ ɢ ɬɚɛ-
ɥɢɰɵ. 

Ʉ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɨɛɴɟɤɬɚɦ GPSS ɨɬɧɨɫɹɬɫɹ ɩɟɪɟɦɟɧɧɵɟ (ɚɪɢɮɦɟɬɢɱɟ-
ɫɤɢɟ ɢ ɛɭɥɟɜɫɤɢɟ) ɢ ɮɭɧɤɰɢɢ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ 
ɜɟɥɢɱɢɧ, ɡɚɞɚɧɧɵɯ ɚɪɢɮɦɟɬɢɱɟɫɤɢɦɢ ɢɥɢ ɥɨɝɢɱɟɫɤɢɦɢ ɜɵɪɚɠɟɧɢɹɦɢ ɥɢɛɨ 
ɬɚɛɥɢɱɧɵɦɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ. 
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Ɂɚɩɨɦɢɧɚɸɳɢɟ ɨɛɴɟɤɬɵ GPSS ɨɛɟɫɩɟɱɢɜɚɸɬ ɯɪɚɧɟɧɢɟ ɜ ɩɚɦɹɬɢ ɉɄ ɨɬ-
ɞɟɥɶɧɵɯ ɜɟɥɢɱɢɧ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ ɦɚɫɫɢɜɨɜ ɬɚɤɢɯ ɜɟɥɢɱɢɧ. 

Ʉ ɨɛɴɟɤɬɚɦ ɝɪɭɩɩɢɪɭɸɳɟɝɨ ɤɥɚɫɫɚ ɨɬɧɨɫɹɬɫɹ ɫɩɢɫɤɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ 
ɝɪɭɩɩɵ. 

Ʉɚɠɞɨɦɭ ɨɛɴɟɤɬɭ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɤɥɚɫɫɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɱɢɫɥɨɜɵɟ ɚɬɪɢ-
ɛɭɬɵ, ɨɩɢɫɵɜɚɸɳɢɟ ɟɝɨ ɫɨɫɬɨɹɧɢɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɦɨɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɚɬɪɢɛɭɬɨɜ ɫɨɫɬɚɜɥɹɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɫɬɚɧɞɚɪɬɧɵɟ ɱɢɫɥɨɜɵɟ 
ɚɬɪɢɛɭɬɵ (ɋɑȺ), ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɩɟɪɚɧɞɨɜ ɨɩɟɪɚ-
ɬɨɪɨɜ ɢɫɯɨɞɧɨɣ ɩɪɨɝɪɚɦɦɵ. ȼɫɟ ɋɑȺ ɜ GPSS ɹɜɥɹɸɬɫɹ ɰɟɥɵɦɢ ɱɢɫɥɚɦɢ [5]. 

 
ɉɪɨɝɪɚɦɦɚ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ AnyLogic. AnyLogic -- 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ 
ɢ ɩɪɨɰɟɫɫɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ «XJ Technologies». ɉɪɨ-
ɝɪɚɦɦɚ ɨɛɥɚɞɚɟɬ ɝɪɚɮɢɱɟɫɤɨɣ ɫɪɟɞɨɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɹɡɵɤ Java ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɟɣ. 

ȼ ɧɚɱɚɥɟ 1990-ɯ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɧɚɭɤɟ ɧɚɛɥɸɞɚɥɫɹ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɤ 
ɩɨɫɬɪɨɟɧɢɸ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɬɪɚɤɬɭɟɦɨɝɨ ɨɩɢɫɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɚɪɚɥɥɟɥɶ-
ɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɑɬɨ ɫɤɚɡɚɥɨɫɶ ɧɚ ɩɨɞɯɨɞɚɯ ɤ ɚɧɚɥɢɡɭ ɤɨɪɪɟɤɬɧɨɫɬɢ ɩɚɪɚɥɥɟɥɶ-
ɧɵɯ ɢ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɩɪɨɝɪɚɦɦ. Ƚɪɭɩɩɚ ɭɱёɧɵɯ ɢɡ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ 
ɉɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɪɚɡɪɚɛɨɬɚɥɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 
ɚɧɚɥɢ 
ɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɫɢɫɬɟɦɵ; ɧɨɜɵɣ ɢɧɫɬɪɭɦɟɧɬ ɧɚɡɜɚɥɢ COVERS (ɉɚɪɚɥɥɟɥɶɧɚɹ 
ȼɟɪɢɮɢɤɚɰɢɹ ɢ Ɇɨɞɟɥɢɪɨɜɚɧɢɟ). Ⱥɧɚɥɢɡɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ ɩɪɨɰɟɫɫɨɜ ɡɚɞɚɜɚ-
ɥɚɫɶ ɝɪɚɮɢɱɟɫɤɢ, ɫ ɩɨɦɨɳɶɸ ɨɩɢɫɚɧɢɹ ɟё ɫɬɪɭɤɬɭɪɵ ɢ ɩɨɜɟɞɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɤɪɭɠɟɧɢɟɦ - 
ɫ ɞɪɭɝɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɫɪɟɞɨɣ. ɂɧɫɬɪɭɦɟɧɬ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶ-
ɫɤɢɯ ɩɪɨɟɤɬɚɯ ɤɨɦɩɚɧɢɢ ɏɶɸɥɟɬɬ-ɉɚɤɤɚɪɞ (ɚɧɝɥ. Hewlett-Packard). ȼ 1998 ɝ. 
ɭɫɩɟɯ ɷɬɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɞɨɯɧɨɜɢɥ ɥɚɛɨɪɚɬɨɪɢɸ ɨɪɝɚɧɢɡɨɜɚɬɶ ɤɨɦɦɟɪɱɟ-
ɫɤɭɸ ɤɨɦɩɚɧɢɸ ɫ ɦɢɫɫɢɟɣ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ⱥɤɰɟɧɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɚɜɢɥɫɹ ɧɚ ɩɪɢɤɥɚɞ-
ɧɵɟ ɦɟɬɨɞɵ: ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɨɩɬɢɦɢɡɚɰɢɸ ɢ ɜɢɡɭɚɥɢ-
ɡɚɰɢɸ ɦɨɞɟɥɢ. ɇɨɜɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɜɵɩɭɳɟɧɧɨɟ ɜ 2000 ɝ., ɛɵɥɨ 
ɨɫɧɨɜɚɧɨ ɧɚ ɩɨɫɥɟɞɧɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ: ɨɛɴɟɤɬ-
ɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɩɨɞɯɨɞ, ɷɥɟɦɟɧɬɵ ɫɬɚɧɞɚɪɬɚ UML, ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɹ Java, ɫɨɜɪɟɦɟɧɧɨɝɨ GUI, ɢ ɬ. ɞ. ɉɪɨɞɭɤɬ ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ AnyLogic, 
ɩɨɬɨɦɭ ɱɬɨ ɨɧ ɩɨɞɞɟɪɠɢɜɚɥ ɜɫɟ ɬɪɢ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ: 

 ɫɢɫɬɟɦɧɚɹ ɞɢɧɚɦɢɤɚ; 
 ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɨɟ (ɩɪɨɰɟɫɫɧɨɟ) ɦɨɞɟɥɢɪɨɜɚɧɢɟ; 
 ɚɝɟɧɬɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 
Ⱥ ɬɚɤɠɟ ɥɸɛɭɸ ɤɨɦɛɢɧɚɰɢɸ ɷɬɢɯ ɩɨɞɯɨɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɦɨɞɟɥɢ. 

ɉɟɪɜɨɣ ɜɟɪɫɢɢ ɛɵɥ ɩɪɢɫɜɨɟɧ ɢɧɞɟɤɫ 4 -- Anylogic 4.0, ɬɚɤ ɤɚɤ ɧɭɦɟɪɚɰɢɹ ɩɪɨ-
ɞɨɥɠɢɥɚ ɢɫɬɨɪɢɸ ɜɟɪɫɢɣ ɩɪɟɞɵɞɭɳɟɣ ɪɚɡɪɚɛɨɬɤɢ -- COVERS 3.0. 

Ɉɝɪɨɦɧɵɣ ɲɚɝ ɜɩɟɪёɞ ɛɵɥ ɫɞɟɥɚɧ ɜ 2003 ɝɨɞɭ, ɤɨɝɞɚ ɛɵɥ ɜɵɩɭɳɟɧ 
AnyLogic 5, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɛɢɡɧɟɫ-ɦɨɞɟɥɢɪɨɜɚɧɢɟ. ɋ ɩɨɦɨɳɶɸ 
AnyLogic ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɦɨɞɟɥɢ ɜ ɫɥɟɞɭɸɳɢɯ ɨɛɥɚɫɬɹɯ: 
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 ɩɪɨɢɡɜɨɞɫɬɜɨ; 
 ɥɨɝɢɫɬɢɤɚ ɢ ɰɟɩɨɱɤɢ ɩɨɫɬɚɜɨɤ; 
 ɪɵɧɨɤ ɢ ɤɨɧɤɭɪɟɧɰɢɹ; 
 ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɢ ɫɮɟɪɚ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
 ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɟ ɢ ɮɚɪɦɚɰɟɜɬɢɤɚ; 
 ɭɩɪɚɜɥɟɧɢɟ ɚɤɬɢɜɚɦɢ ɢ ɩɪɨɟɤɬɚɦɢ; 
 ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ; 
 ɫɨɰɢɚɥɶɧɵɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ; 
 ɩɟɲɟɯɨɞɧɚɹ ɞɢɧɚɦɢɤɚ; 
 ɨɛɨɪɨɧɚ. 

AnyLogic ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨ-
ɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɪɚɫɲɢɪɹɬɶ ɫɨɡɞɚɧɧɵɟ ɦɨɞɟɥɢ ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ Java. 
ɂɧɬɟɝɪɚɰɢɹ ɤɨɦɩɢɥɹɬɨɪɚ Java ɜ AnyLogic ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ ɲɢɪɨɤɢɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɦɨɞɟɥɟɣ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ Java ɚɩɩɥɟɬɨɜ, ɤɨɬɨɪɵɟ ɦɨ-
ɝɭɬ ɛɵɬɶ ɨɬɤɪɵɬɵ ɥɸɛɵɦ ɛɪɚɭɡɟɪɨɦ. ɗɬɢ ɚɩɩɥɟɬɵ ɩɨɡɜɨɥɹɸɬ ɥɟɝɤɨ ɪɚɡɦɟɳɚɬɶ 
ɦɨɞɟɥɢ AnyLogic ɧɚ ɜɟɛ-ɫɚɣɬɚɯ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ Java ɚɩɩɥɟɬɚɦ, AnyLogic 
Professional ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɨɡɞɚɧɢɟ Java ɩɪɢɥɨɠɟɧɢɣ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɥɶɡɨɜɚ-
ɬɟɥɶ ɦɨɠɟɬ ɡɚɩɭɫɬɢɬɶ ɦɨɞɟɥɶ ɛɟɡ ɢɧɫɬɚɥɥɹɰɢɢ AnyLogic. 

ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ ɢɦɟɸɬ ɧɟɤɨɬɨɪɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚ-
ɥɢɡɚɰɢɡɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, ɢ ɩɨɷɬɨɦɭ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɩɚɤɟɬ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬ Siemens PLM Software 
Tecnomatix Plant Simulation.(ɡɚɞɚɱɚ ɰɢɮɪɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɢɫɦɟɧɫ ɩɚɤɟɬ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɧɬɪɨɥɟɪɵ. 2.3ɞ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɬɚɧɤɨɜ, 
ɪɚɡɜɢɬɵɟ ɫɪɟɞɫɬɜɚ ɨɩɬɢɦɢɡɚɰɢɢ.) 

 
2.2 Ɏɭɧɤɰɢɨɧɚɥ ɩɪɨɝɪɚɦɦɵ Tecnomatix Plant Simulation 

 
ȼ 1986 ɝɨɞɭ ɧɟɦɟɰɤɚɹ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɨɪɝɚɧɢɡɚɰɢɹ Ɉɛɳɟɫɬɜɨ 

Ɏɪɚɭɧɝɨɮɟɪɚ and Automation ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɨɛɴɟɤɬɧɨɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ, ɢɟ-
ɪɚɪɯɢɱɟɫɤɭɸ ɩɪɨɝɪɚɦɦɭ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ Apple Macintosh 
ɩɨɞ ɧɚɡɜɚɧɢɟɦ SIMPLE Mac for Apple Macintosh. ȼ 1990 ɝ. ɛɵɥɚ ɨɫɧɨɜɚɧɚ ɤɨɦ-
ɩɚɧɢɹ AIS (ɧɟɦ. Angewande Informations Systeme), ɤɨɬɨɪɨɣ ɛɵɥ ɫɨɡɞɚɧ ɩɪɨɞɭɤɬ 
SIMPLE++ (ɧɟɦ. Simulation in Produktion Logistik und Engineering - ɫɢɦɭɥɹɰɢɹ 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɥɨɝɢɫɬɢɤɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ). ȼ 1991 ɝ. ɤɨɦɩɚɧɢɹ AIS ɩɨ-
ɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ AESOP (Angewande EDV-Systeme zur optimierten Planung). 

21 ɨɤɬɹɛɪɹ 1997 ɝɨɞɭ AESOP ɛɵɥɚ ɤɭɩɥɟɧɚ ɤɨɦɩɚɧɢɟɣ Tecnomatix Tech-
nologies Ltd. ȼ 2000 ɝɨɞɭ ɩɪɨɞɭɤɬ SIMPLE++ ɛɵɥ ɩɟɪɟɢɦɟɧɨɜɚɧ ɜ eM-Plant ɜ 
ɪɚɦɤɚɯ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɪɟɛɪɟɧɞɢɧɝɚ. 

ȼ ɧɚɱɚɥɟ 2005 ɝɨɞɚ ɤɨɦɩɚɧɢɹ TECNOMATIX ɛɵɥɚ ɩɨɝɥɨɳɟɧɚ ɤɨɦɩɚɧɢ-
ɟɣ UGS Corp. ɢ ɩɨɥɭɱɢɥɚ ɫɬɚɬɭɫ ɨɬɞɟɥɶɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. Ƚɨɞ ɫɩɭɫɬɹ ɩɪɨ-
ɞɭɤɬ eM-Plant ɛɵɥ ɩɟɪɟɢɦɟɧɨɜɚɧ ɢ ɫɬɚɥ ɧɚɡɵɜɚɬɶɫɹ Tecnomatix Plant Simula-
tion Tool. ȼ ɹɧɜɚɪɟ 2007 ɝɨɞɚ ɤɨɦɩɚɧɢɹ UGS ɛɵɥɚ ɩɪɢɨɛɪɟɬɟɧɚ ɤɨɧɰɟɪɧɨɦ 
Siemens AG. C ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɩɨɫɬɚɜɤɢ, ɢ ɩɨɞɞɟɪɠɤɚ ɪɟɲɟɧɢɣ Tecnomatix 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɤɨɦɩɚɧɢɟɣ Siemens PLM Software, ɤɨɬɨɪɚɹ ɜɨɲɥɚ ɜ ɫɨɫɬɚɜ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ Siemens Industry Automation Division. 
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Ʉɪаɬɤɨɟ ɨɩɢɫаɧɢɟ ɩɪɨɝɪаɦɦɵ. Plant Simulation ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɢ-
ɡɭɚɥɶɧɭɸ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɫɪɟɞɭ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ 
ɦɨɞɟɥɟɣ ɲɢɪɨɤɨɝɨ ɤɥɚɫɫɚ ɫɢɫɬɟɦ. Ɇɨɞɟɥɢ ɫɬɪɨɹɬɫɹ ɢɡ ɢɦɟɸɳɟɣɫɹ ɛɢɛɥɢɨɬɟɤɢ 
ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɴɟɤɬɨɜ, ɜ ɤɨɬɨɪɨɣ ɢɦɟɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɨɜ: 

- Material Flow - ɨɛɴɟɤɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɞɜɢɠɧɵɯ 
ɨɛɴɟɤɬɨɜ. ɇɚɩɪɢɦɟɪ: Source (ɢɫɬɨɱɧɢɤ ɞɟɬɚɥɟɣ), SingleProc (ɟɞɢɧɢɱɧɚɹ ɨɩɟɪɚ-
ɰɢɹ), Buffer (ɧɚɤɨɩɢɬɟɥɶ), Line (ɤɨɧɜɟɣɟɪ). 

- Movable Units - ɩɨɞɜɢɠɧɵɟ ɨɛɴɟɤɬɵ: Entity (ɞɟɬɚɥɶ), Container (ɬɚɪɚ), 
Transporter (ɫɚɦɨɞɜɢɠɭɳɢɣɫɹ ɬɪɚɧɫɩɨɪɬ) 

- Information Flow - ɨɛɴɟɤɬɵ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɞɟɥɢ 
(ɩɟɪɟɦɟɧɧɵɟ, ɬɚɛɥɢɰɵ, ɝɟɧɟɪɚɬɨɪɵ ɫɨɛɵɬɢɣ, ɢɧɬɟɪɮɟɣɫɵ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ,  
ɦɟɬɨɞɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɣ) 

- User Interface - ɨɛɴɟɤɬɵ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ (ɝɪɚɮɢɤɢ, ɞɢɚɝɪɚɦ-
ɦɵ) 

ɉɪɢɦɟɧɟɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɫɨɡɞɚɧɢɢ ɧɨɜɵɯ ɚɜɬɨ-
ɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɛɭɞɭɳɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɇɨɞɟɥɢ ɦɨɝɭɬ ɨɬɜɟɱɚɬɶ ɪɚɡ-
ɥɢɱɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɉɪɢ ɫɨɡɞɚɧɢɢ 
ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɜ Tecnomatix Plant Simulation, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨ-
ɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ, ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ-
ɧɭɸ ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɢɫɬɟɦɭ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɰɟ-
ɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɢ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ, ɡɚɬɪɚɬɵ 
ɜɪɟɦɟɧɢ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɧɟ ɢɦɟɸɬ ɡɧɚɱɟɧɢɹ, ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɬɶ 
ɦɨɞɟɥɶ ɫ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɹ SimTalk.  

Tecnomatix Plant Simulation ɩɨɡɜɨɥɹɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɩɟɪɟɞɚɱɭ ɞɟɬɚɥɟɣ 
ɦɟɠɞɭ ɨɛɪɚɛɚɬɵɜɚɸɳɢɦɢ ɫɬɚɧɤɚɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ 
ɨɛɴɟɤɬ Connector. Ⱦɟɬɚɥɢ ɜ ɦɨɞɟɥɢ ɧɟ ɩɟɪɟɦɟɳɚɸɬɫɹ ɩɪɹɦɨɥɢɧɟɣɧɨ. Ɉɧɢ ɦɨ-
ɝɭɬ ɩɨɜɬɨɪɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɧɚ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɢɥɢ ɢɦɟɬɶ ɪɚɡ-
ɥɢɱɧɨɟ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ. Ɉɫɭɳɟɫɬɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɜɧɟɫɟɧɢɟ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɭ. ɗɬɚ ɬɚɛɥɢɰɚ 
ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɛɨɬɤɚ, 
ɨ ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ, ɨ ɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɫɬɚɧɰɢɢ, ɨ ɧɨɦɟɪɟ ɨɩɟ-
ɪɚɰɢɢ, ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɨ ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɛɭɮɟɪɚɯ 
ɞɨ ɢɥɢ ɩɨɫɥɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɞɜɢɠɧɵɟ ɨɛɴɟɤɬɵ (Movable Units) ɩɟɪɟɦɟɳɚɸɬɫɹ 
ɩɨ ɫɨɡɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɟ, ɝɟɧɟɪɢɪɭɹ ɫɨɛɵɬɢɹ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟ-
ɦɵɟ ɩɚɪɚɦɟɬɪɚɦɢ ɨɛɴɟɤɬɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɜɯɨɞɟ ɧɚ ɨɛɴɟɤɬ ɢ ɜɵɯɨɞɟ ɫ ɧɟɝɨ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɛɢɪɚɟɬɫɹ ɫɬɚɬɢɫɬɢɤɚ - 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ, ɡɚɩɨɥɧɟɧɧɨɫɬɶ ɧɚɤɨɩɢɬɟɥɟɣ, ɥɸɛɵɟ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ. ɉɨɦɢɦɨ ɨɛɵɱɧɨ-
ɝɨ, ɞɜɭɦɟɪɧɨɝɨ, ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫ ɚɧɢɦɚɰɢɟɣ ɧɚ ɨɫɧɨɜɟ ɢɤɨɧɨɤ, ɦɨɞɟɥɶ ɦɨɠɟɬ 
ɢɦɟɬɶ ɬɪёɯɦɟɪɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɪёɯɦɟɪɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɢɫɩɨɥɶɡɭɸɬɫɹ 3D-ɦɨɞɟɥɢ ɜ ɮɨɪɦɚɬɟ JT. ɇɚɱɢɧɚɹ ɫ ɜɟɪɫɢɢ 9 ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɥ-
ɧɨɰɟɧɧɚɹ ɩɨɞɞɟɪɠɤɚ 64-ɛɢɬɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ. Ɉɫɭɳɟɫɬɜɥёɧ ɩɟɪɟɯɨɞ ɧɚ ɫɬɚɧɞɚɪɬɧɨɟ ɝɪɚɮɢɱɟɫɤɨɟ 
ɹɞɪɨ DirectModel, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɨɛɦɟɧɢɜɚɬɶɫɹ ɫ ɞɪɭɝɢɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ ɦɨ-
ɞɟɥɹɦɢ  
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ɜ ɮɨɪɦɚɬɟ JT. 
ɂɧɫɬɪɭɦɟɧɬ Pack and Go, ɩɨɡɜɨɥɹɟɬ ɡɚɩɢɫɚɬɶ ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɜ 

ɜɢɞɟ ɢɫɩɨɥɧɹɟɦɨɝɨ ɮɚɣɥɚ EXE, ɧɟ ɬɪɟɛɭɸɳɟɝɨ ɥɢɰɟɧɡɢɢ Plant Simulation ɞɥɹ 
ɫɜɨɟɣ ɪɚɛɨɬɵ. ɂɧɫɬɪɭɦɟɧɬ «Ɇɟɧɟɞɠɟɪ ɛɢɛɥɢɨɬɟɤ», ɩɨɡɜɨɥɹɸɳɢɣ ɨɬɫɥɟɠɢɜɚɬɶ 
ɜɟɪɫɢɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɦɨɞɟɥɢ ɩɪɢɤɥɚɞɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɢɡɵɦɚɬɶ ɢ ɞɨɛɚɜɥɹɬɶ 
ɧɨɜɵɟ ɛɢɛɥɢɨɬɟɤɢ ɜ ɦɨɞɟɥɶ. 

ȼ ɜɟɪɫɢɢ 15 ɪɟɚɥɢɡɨɜɚɧ ɢɧɬɟɪɮɟɣɫ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɫ PLM-ɫɢɫɬɟɦɨɣ 
Teamcenter, ɩɨɡɜɨɥɹɸɳɢɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ 
ɫɢɦɭɥɹɰɢɢ. ɉɨɹɜɢɥɫɹ ɢɧɬɟɪɮɟɣɫ SQLite. Ⱦɨɛɚɜɥɟɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɛɴ-
ɟɤɬɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɧɜɟɣɟɪɧɵɯ ɫɢɫɬɟɦ. 

Вɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɭɤɬа: 
 ɜɫɬɪɨɟɧɧɵɣ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

SimTalk; 
 ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɦɨɞɟɥɢ ɫ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɝɥɭɛɢɧɨɣ ɜɥɨɠɟɧɧɨ-

ɫɬɢ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɢɦɭɥɹɰɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɨɬɤɚɡɨɜ; 
 ɧɚɛɨɪ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ: ɚɧɚɥɢɡɚɬɨɪ ɭɡɤɢɯ ɦɟɫɬ, ɞɢɚɝɪɚɦɦɚ 

Ƚɚɧɬɚ, ɞɢɚɝɪɚɦɦɚ ɋɷɧɤɢ ɢ ɞɪ.; 
 ɜɫɬɪɨɟɧɧɵɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɨɩɬɢɦɢɡɚɰɢɢ; 
 ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɧɚɛɨɪɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ; 
 ɨɩɬɢɦɢɡɚɰɢɹ ɧɚ ɨɫɧɨɜɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ; 
 ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɧɟɫɤɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪɨɜ; 
 ɢɧɬɟɪɮɟɣɫɵ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ (ODBC, SQL, Excel, XML, ActiveX, 

OPC ɢ ɞɪ.) [6]. 

 
2.3 əɡɵɤ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Tecnomatix Plant Simulation 

 
 

- EventController ɤɨɨɪɞɢɧɢɪɭɟɬ ɢ ɫɢɧɯɪɨɧɢɡɢɪɭɟɬ ɪɚɡɥɢɱɧɵɟ ɫɨɛɵɬɢɹ, 
ɩɪɨɢɫɯɨɞɹɳɢɟ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Plant Simulation ɹɜɥɹɟɬɫɹ 
ɞɢɫɤɪɟɬɧɵɦ ɫɨɛɵɬɢɟɦ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɵɜɚɟɬ ɢɡɦɟɧɟ-
ɧɢɹ ɫɨɫɬɨɹɧɢɹ ɦɨɞɟɥɢ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɚ ɧɟ 
ɩɨɫɬɨɹɧɧɨ ɜ ɬɟɱɟɧɢɟ ɞɨɥɝɨɝɨ ɜɪɟɦɟɧɢ. Ʉɨɝɞɚ ɱɚɫɬɶ ɜɯɨɞɢɬ ɜ ɫɬɚɧɰɢɸ ɨɛɪɚɛɨɬ-
ɤɢ, ɧɚɩɪɢɦɟɪ SingleProc, Plant Simulation ɜɵɱɢɫɥɹɟɬ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ, ɱɬɨ-
ɛɵ ɨɛɪɚɛɨɬɚɬɶ ɟɝɨ ɢ ɜɜɨɞɢɬ ɷɬɨ ɫɨɛɵɬɢɟ, ɢ ɷɬɨ ɜɪɟɦɹ ɜ ɫɩɢɫɨɤ ɡɚɩɥɚɧɢɪɨɜɚɧ-
ɧɵɯ ɫɨɛɵɬɢɣ ɜ EventController. Plant Simulation ɫɱɢɬɚɟɬ ɷɬɢ ɫɨɛɵɬɢɹ ɞɢɫɤɪɟɬ-
ɧɵɦ ɨɛɪɚɡɨɦ, ɲɚɝ ɡɚ ɲɚɝɨɦ. Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɫɨɫɬɨɢɬ ɜ 
ɬɨɦ, ɱɬɨ ɨɧ ɩɪɨɩɭɫɤɚɟɬ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ ɩɪɨɯɨɞɢɬ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɦɟɠɞɭ ɫɨɛɵɬɢɹɦɢ. 
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- Connector ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɬɟɪɢɚɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɬɨɤɨɜ ɦɟɠ-
ɞɭ ɞɜɭɦɹ ɨɛɴɟɤɬɚɦɢ ɜ ɬɨɣ ɠɟ ɪɚɦɤɟ, ɧɚ ɤɨɬɨɪɨɣ ɞɟɬɚɥɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɨɬ ɨɛɴ-
ɟɤɬɚ ɤ ɨɛɴɟɤɬɭ. Ɉɧ ɬɚɤɠɟ ɫɜɹɡɵɜɚɟɬ ɨɛɴɟɤɬ ɫ ɜɵɯɨɞɨɦ ɢɥɢ ɜɯɨɞɨɦ. Ʉɨɝɞɚ ɜɵ 
ɦɨɞɟɥɢɪɭɟɬɟ ɢɟɪɚɪɯɢɱɟɫɤɢ. ɋɨɟɞɢɧɢɬɟɥɶ ɩɨɤɚɡɵɜɚɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ 
ɜ ɜɢɞɟ ɧɚɤɨɧɟɱɧɢɤɚ ɫɬɪɟɥɵ ɜ ɫɟɪɟɞɢɧɟ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɥɢɧɢɢ. 

Ɇɨɠɧɨ ɦɨɞɟɥɢɪɨɜɚɬɶ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɤɚɞɪɚɦɢ ɩɪɢ ɩɨɦɨɳɢ ɨɛɴɟɤɬɚ 
Interface. Interface, ɦɨɠɟɬ ɛɵɬɶ ɜɯɨɞɨɦ ɢɥɢ ɜɵɯɨɞɨɦ, ɜ ɦɟɫɬɟ, ɧɚ ɤɨɬɨɪɨɦ ɧɭɠ-
ɧɨ ɩɟɪɟɣɬɢ ɨɬ ɨɞɧɨɝɨ ɤɚɞɪɚ ɤ ɞɪɭɝɨɦɭ ɜ ɜɚɲɟɣ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ.  
ȼɵ ɦɨɠɟɬɟ ɩɨɦɟɫɬɢɬɶ ɢɧɬɟɪɮɟɣɫ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɫɢɫɬɟɦɵ. 
 

Source (ɢɫɬɨɱɧɢɤ) ɩɪɨɢɡɜɨɞɢɬ ɨɩɟɪɚɰɢɢ ɜ ɨɞɧɨɣ ɫɬɚɧɰɢɢ. ɇɟ ɢɦɟɟɬ ɜɪɟ-
ɦɟɧɢ ɨɛɪɚɛɨɬɤɢ. Ɉɧ ɩɪɨɢɡɜɨɞɢɬ ɨɞɢɧɚɤɨɜɵɟ ɢɥɢ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɨɛɴɟɤɬɨɜ 
ɨɞɢɧ ɡɚ ɞɪɭɝɢɦ ɢɥɢ ɜ ɫɦɟɲɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɦɨɠɟɬ, ɧɚɩɪɢɦɟɪ, 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɨɬɞɟɥ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɣ ɜɜɨɞɢɬ ɞɟɬɚɥɢ, ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɜ ɞɪɭ-
ɝɨɦ ɦɟɫɬɟ, ɢɥɢ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɦɚɲɢɧɚ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬ ɞɟɬɚɥɢ, ɤɨɬɨɪɵɟ 
ɨɛɪɚɛɚɬɵɜɚɸɬ ɞɪɭɝɢɟ ɫɬɚɧɰɢɢ. 

 
Drain ɭɞɚɥɹɟɬ ɱɚɫɬɢ ɢ ɞɟɬɚɥɢ, ɤɨɬɨɪɵɟ Source ɜɵɯɨɞɹɬ ɢɡ ɡɚɜɨɞɚ ɩɨɫɥɟ ɬɨ-

ɝɨ, ɤɚɤ ɨɧɢ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ. ȼɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɨɬɞɟɥɚ ɞɨɫɬɚɜɤɢ ɜɚɲɟɣ ɭɫɬɚɧɨɜɤɢ. Drain ɢɦɟɟɬ ɨɞɧɭ ɫɬɚɧɰɢɸ ɨɛɪɚɛɨɬɤɢ.   
  

SingleProc ɢɦɟɟɬ ɨɞɧɭ ɫɬɚɧɰɢɸ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ. SingleProc ɩɨɥɭ-
ɱɚɟɬ ɱɚɫɬɶ ɨɬ ɫɜɨɟɝɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ, ɨɛɪɚɛɚɬɵɜɚɟɬ ɟɟ ɢ ɩɟɪɟɦɟɳɚɟɬ ɧɚ ɩɪɟ-
ɟɦɧɢɤ. ȿɫɥɢ ɬɢɩɵ ɞɟɬɚɥɟɣ ɧɟ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɢɦɟɧɚ, ɬɨ SingleProc ɧɭɠɧɨ 
ɧɚɫɬɪɨɢɬɶ, ɱɬɨɛɵ ɨɛɪɚɛɨɬɚɬɶ ɷɬɨɬ ɧɨɜɵɣ ɬɢɩ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ SingleProc ɡɚɧɹɬ, 
ɨɧ ɧɟ ɩɨɥɭɱɚɟɬ ɧɢɤɚɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ. Ⱦɟɬɚɥɶ ɦɨɠɟɬ ɜɨɣɬɢ ɬɨɥɶɤɨ 
ɬɨɝɞɚ, ɤɨɝɞɚ SingleProc ɞɨɫɬɭɩɟɧ, ɬɨ ɟɫɬɶ, ɤɨɝɞɚ ɧɢɤɚɤɚɹ ɞɪɭɝɚɹ ɞɟɬɚɥɶ ɧɟ ɧɚ-
ɯɨɞɢɬɫɹ ɧɚ ɧɟɦ.  
  
 ParallelProc ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɫɬɚɧɰɢɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɞɜɢɠɧɵɯ ɨɛɴɟɤ-
ɬɨɜ ɩɚɪɚɥɥɟɥɶɧɨ. ȼɫɬɪɨɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ParallelProc ɬɚɤɢɟ ɠɟ, ɤɚɤ ɭ SingleProc. 
ȿɞɢɧɫɬɜɟɧɧɨɟ ɨɬɥɢɱɢɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ParallelProc ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɨɛɪɚɛɚ-
ɬɵɜɚɸɳɢɯ ɫɬɚɧɰɢɣ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɞɧɨɣ ɫɬɚɧɰɢɢ ɨɛɪɚɛɨɬɤɢ ɜ SingleProc. ȿɫɥɢ 
ɧɟ ɜɜɟɫɬɢ ɫɩɟɰɢɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ, ɬɨ ParallelProc ɩɨɦɟɳɚɟɬ ɜɯɨɞɹɳɢɣ 
ɨɛɴɟɤɬ ɧɚ ɫɥɭɱɚɣɧɭɸ ɫɬɚɧɰɢɸ.  
  

ɋɬɚɧɰɢɹ Assembly ɞɨɛɚɜɥɹɟɬ ɱɚɫɬɢ ɤ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ, ɧɚɩɪɢɦɟɪ, ɞɜɟɪɢ ɢ 
ɤɪɵɥɶɹ ɤ ɤɭɡɨɜɭ ɚɜɬɨɦɨɛɢɥɹ. Ɉɧ ɩɟɪɟɦɟɳɚɟɬ ɱɚɫɬɢ ɥɢɛɨ ɤ ɨɫɧɨɜɧɵɦ ɦɨɞɟɥɹɦ 
ɫɨɝɥɚɫɧɨ ɡɧɚɱɟɧɢɸ, ɜɜɟɞɟɧɧɨɦɭ ɜ Assembly Table ɢɥɢ ɭɞɚɥɹɟɬ ɢɯ. Ʉɨɝɞɚ ɩɪɨ-
ɰɟɫɫ ɫɛɨɪɤɢ ɬɪɟɛɭɟɬ ɭɫɥɭɝ, ɜɵ ɦɨɠɟɬɟ ɧɚɡɧɚɱɢɬɶ ɩɨɪɹɞɨɤ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɫɢɬ 
ɫɬɚɧɰɢɹ Assembly ɫɨɝɥɚɫɧɨ ɧɚɞɫɬɪɨɣɤɚɦ ɧɚ ɱɚɫɬɢ ɢ ɭɫɥɭɝɢ. Ⱦɥɹ ɞɟɦɨɧɬɚɠɚ ɞɟ-
ɬɚɥɟɣ, ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ DismantleStation. 
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DismantleStation ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨ-

ɰɟɫɫɨɜ ɩɨ ɞɟɦɨɧɬɚɠɭ ɢ ɭɫɬɚɧɨɜɤɟ. Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɩɨ ɫɛɨɪɤɟ, ɜɵ 
ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɰɢɸ Assembly.  
  

PickAndPlace Robot ɜɵɛɢɪɚɟɬ ɱɚɫɬɶ ɧɚ ɨɞɧɨɣ ɫɬɚɧɰɢɢ, ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ 
ɧɚ ɞɪɭɝɭɸ ɫɬɚɧɰɢɸ, ɢ ɩɨɦɟɳɚɟɬ ɟɟ ɬɚɦ. Ɉɧ ɦɨɠɟɬ ɩɨɞɨɛɪɚɬɶ ɢ ɩɨɫɬɚɜɢɬɶ ɨɞɧɭ 
ɢɥɢ ɛɨɥɟɟ ɱɚɫɬɟɣ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɨɫɬɚɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɱɚɫɬɟɣ, ɜɜɟɞɢɬɟ ɟɦ-
ɤɨɫɬɶ. 
 PickAndPlace Robot ɩɟɪɟɧɨɫɢɬ ɱɚɫɬɢ ɩɨ ɫɜɨɢɦ ɩɪɟɟɦɧɢɤɚɦ ɜ ɩɨɬɨɤɟ ɦɚɬɟɪɢɚ-
ɥɨɜ. 
 

Store ɯɪɚɧɢɬ ɥɸɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ (ɱɚɫɬɟɣ) ɤɨɬɨɪɨɟ ɜɵ ɨɩɪɟɞɟɥɹɟ-
ɬɟ. Ɉɧɢ ɨɫɬɚɸɬɫɹ ɜ Store, ɩɨɤɚ ɜɵ ɧɟ ɭɞɚɥɢɬɟ ɢɯ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ 
Method. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɡɦɟɪɚ ɦɚɝɚɡɢɧɚ, ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɜɚɦ ɩɪɢɞɟɬɫɹ 
ɭɞɚɥɢɬɶ ɢɥɢ ɩɟɪɟɦɟɫɬɢɬɶ ɱɚɫɬɢ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɡɚ ɩɪɟɞɟɥɚɦɢ ɷɬɢɯ ɧɨ-
ɜɵɯ ɤɨɨɪɞɢɧɚɬ. Store ɩɨɥɭɱɚɟɬ ɱɚɫɬɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɦɟɫɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɨɫ-
ɬɭɩɧɵ. Ʉɨɝɞɚ ɱɚɫɬɶ ɜɯɨɞɢɬ ɜ Store ɫɪɚɛɚɬɵɜɚɟɬ ɞɚɬɱɢɤ. Ⱦɚɬɱɢɤ ɡɚɬɟɦ ɧɚɡɵɜɚɟɬ 
ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ, ɬ.ɟ. Method, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɦɟɫɬɨ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɧɚ ɤɨ-
ɬɨɪɨɟ Store ɪɚɡɦɟɳɚɟɬ ɱɚɫɬɶ. ȿɫɥɢ ɜɵ ɧɟ ɨɩɪɟɞɟɥɢɬɟ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ, ɦɚɝɚ-
ɡɢɧ ɩɨɦɟɳɚɟɬ ɱɚɫɬɶ ɧɚ ɩɟɪɜɨɟ ɧɟɢɫɩɨɥɶɡɭɟɦɨɟ ɦɟɫɬɨ ɯɪɚɧɟɧɢɹ ɜ ɫɟɬɢ ɤɨɨɪɞɢ-
ɧɚɬ.  
  

Buffer ɧɭɠɟɧ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ, ɧɨ ɬɚɤɠɟ ɫɥɭ-
ɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɫɬɚɧɰɢɟɣ ɞɥɹ ɤɨɥɟɛɥɸɳɢɯɫɹ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɱɟɪɟɞɹɦ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɟɪɟɞ-
ɧɟɣ ɱɚɫɬɢ ɦɚɲɢɧɵ ɢɥɢ ɤɨɦɩɨɧɟɧɬɚ. ɇɨ ɞɚɠɟ ɬɨɝɞɚ ɨɧ ɧɟ ɜɫɟɝɞɚ ɦɨɠɟɬ ɩɪɟɞɨɬ-
ɜɪɚɬɢɬɶ ɩɨɬɨɤ ɦɚɬɟɪɢɚɥɚ ɨɬ ɩɪɟɪɵɜɚɧɢɹ ɢɥɢ ɨɫɬɚɧɨɜɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ 
Buffer ɧɟ ɢɦɟɟɬ ɨɬɞɟɥɶɧɵɟ ɫɬɚɧɰɢɢ, ɨɧ ɧɟ ɦɨɠɟɬ ɞɟɥɢɬɶ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ, ɬ.ɟ. 
ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɱɚɫɬɶ ɨɫɬɚɟɬɫɹ ɜ ɧɟɦ, ɧɚ ɧɟɛɨɥɶɲɢɟ ɨɬɞɟɥɶɧɵɟ ɷɬɚ-
ɩɵ. ȼɦɟɫɬɨ ɷɬɨɝɨ, ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɱɚɫɬɢ 
ɛɭɞɭɬ ɜɵɯɨɞɢɬɶ ɢɡ Buffer ɩɪɢ ɜɵɛɨɪɟ ɬɢɩɚ Buffer: 

• ɨɱɟɪɟɞɶ ɜɵɯɨɞɚ ɢɡ Buffer ɜ ɬɨɦ ɠɟ ɩɨɪɹɞɤɟ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɜɨɲɥɢ ɜ ɧɟ-
ɝɨ (First In First Out); 

• ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɜɨɲɥɚ ɜ ɩɨɫɥɟɞɧɢɣ ɪɚɡ, ɜɵɯɨɞɢɬ ɢɡ ɛɭɮɟɪɚ ɩɟɪɜɨɣ (Last 
In First Out). 

Buffer ɩɨɦɟɳɚɟɬɫɹ ɦɟɠɞɭ ɞɜɭɦɹ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜɚɲɟɝɨ ɨɛɴɟɤɬɚ ɫɥɭɠɢɬ 
ɞɜɭɦ ɰɟɥɹɦ:  

• ɷɬɨ ɜɪɟɦɟɧɧɨ ɭɞɟɪɠɢɜɚɟɬ ɱɚɫɬɢ, ɤɨɝɞɚ ɨɞɢɧ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɫɥɟɞɭɸɳɟ-
ɝɨ ɡɚ ɧɢɦ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɬɚɧɰɢɣ ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ;  

• ɧɚ ɧɟɝɨ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ ɱɚɫɬɢ, ɤɨɝɞɚ ɩɪɟɞɵɞɭɳɢɟ ɤɨɦɩɨɧɟɧɬɵ ɩɟɪɟ-
ɫɬɚɸɬ ɪɚɛɨɬɚɬɶ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬ ɡɚɞɟɪɠɤɢ ɞɨ ɩɨɥɧɨɣ 
ɨɫɬɚɧɨɜɤɢ. 
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TableFile ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɢɫɨɤ ɫ ɞɜɭɦɹ ɢɥɢ ɛɨɥɟɟ ɫɬɨɥɛɰɨɜ. ȼɵ 

ɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɨɬɞɟɥɶɧɵɦ ɤɥɟɬɤɚɦ, ɢɫɩɨɥɶɡɭɹ ɢɯ ɢɧɞɟɤɫ, ɢ ɢɯ ɩɨ-
ɡɢɰɢɢ, ɨɛɨɡɧɚɱɟɧɧɵɦɢ ɧɨɦɟɪɨɦ ɫɬɪɨɤɢ ɢ ɧɨɦɟɪ ɫɬɨɥɛɰɚ. Ɇɨɠɧɨ ɫɪɚɜɧɢɬɶ 
ɞɚɧɧɵɟ ɜ TableFile. 
 

Chart ɝɪɚɮɢɱɟɫɤɢ ɨɬɨɛɪɚɠɚɟɬ ɧɚɛɨɪɵ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ Plant Simulation, 
ɡɚɩɢɫɵɜɚɟɬ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ, ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɥɭɠɢɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ: 

• ɬɚɛɥɢɰɵ, ɫɨɞɟɪɠɚɳɟɣ ɞɚɧɧɵɟ, ɬɚɤɢɟ ɤɚɤ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 
• ɨɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɡɚɩɢɫɵɜɚɸɬ ɡɧɚɱɟɧɢɹ ɚɬɪɢɛɭ-

ɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɞɚɧɧɵɟ ɨɛɴɟɤɬɨɜ. 
 

- ɂɧɨɝɞɚ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɫɨɡɞɚɧɢɟ ɞɢɚɥɨɝɨɜɨɝɨ 
ɨɤɧɚ ɞɥɹ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɩɨɯɨɠ ɧɚ ɜɫɬɪɨɟɧɧɨɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. ɋ ɩɨɦɨɳɶɸ 
ɨɛɴɟɤɬɚ Dialog ɜɵ ɦɨɠɟɬɟ: • ɉɪɟɞɨɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɬɨɝɨ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɫɥɨɠɧɵɯ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɞɪɭɝɢɟ 
ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵ ɦɨɠɟɬɟ ɩɨɩɪɨɫɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ 
ɜɜɟɫɬɢ ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɚɹ Plant Simulation ɧɟɨɛɯɨɞɢɦɚ ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ 
ɡɚɞɚɱɭ. • Ɂɚɩɪɟɬɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɤɚɞɪ, ɜ ɤɨɬɨɪɨɦ ɜɵ ɫɦɨɞɟ-
ɥɢɪɨɜɚɥɢ ɫɥɨɠɧɭɸ ɦɚɲɢɧɭ ɢ ɬ.ɞ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɜɫɬɚɜɢɬɶ ɨɛɴɟɤɬ Method ɜ 
ɤɚɱɟɫɬɜɟ ɨɬɤɪɵɬɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ Frame. Ⱦɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ Frame ɛɭɞɟɬ ɧɟ 
ɨɬɤɪɵɬɶ, ɚ ɜɵɡɵɜɚɬɶ Method. Method ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɵɩɨɥɧɹɟɬ ɨɬɤɪɵɬɵɣ 
ɤɨɧɬɪɨɥɶ, ɬɨ ɟɫɬɶ, ɨɧ ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɛɪɚɬɶ 
ɩɚɪɚɦɟɬɪɵ. 

 

 - Ɉɛɴɟɤɬ Drop-Down List ɜɫɬɚɜɥɹɟɬ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ ɜ Frame. ȼɵ ɦɨ-
ɠɟɬɟ ɨɩɪɟɞɟɥɢɬɶ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɧɵ ɜ Drop-Down List, ɥɢɛɨ ɜ ɞɢɚɥɨ-
ɝɨɜɨɦ ɨɤɧɟ ɟɝɨ ɢɥɢ ɚɬɪɢɛɭɬɨɜ ɩɪɟɞɦɟɬɨɜ. ȼɫɹɤɢɣ ɪɚɡ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɵ-
ɛɢɪɚɟɬ ɞɪɭɝɨɣ ɷɥɟɦɟɧɬ ɜ Drop-Down List, Drop-Down List ɜɵɩɨɥɧɹɟɬ ɞɟɣɫɬɜɢɟ, 
ɤɨɬɨɪɨɟ ɜɵ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɥɢ ɜ ɤɨɧɬɪɨɥɟ.  
 

- Transporter ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɧɵɦ ɦɨɛɢɥɶɧɵɦ ɨɛɴɟɤɬɨɦ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ. 
Ⱦɜɢɝɚɟɬɫɹ ɨɧ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɚ ɨɛɴɟɤɬɚɯ Track ɢ TwoLaneTrack ɩɭɬɟɦ ɯɨɠ-
ɞɟɧɢɹ ɜɩɟɪɟɞ ɢɥɢ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɉɧɚ ɬɚɤɠɟ ɦɨɠɟɬ ɡɚɝɪɭɠɚɬɶ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ Entities, Containers ɢ ɞɪɭɝɢɟ Transporters. 
 

- Entity ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɤɬ ɩɨɬɨɤ ɞɜɢɠɭɳɟɝɨɫɹ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨ-
ɪɵɣ ɞɜɢɠɟɬɫɹ ɱɟɪɟɡ ɦɨɞɟɥɶ ɤɚɤ ɩɨɬɨɤ ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. Entity ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɚɫɬɶ ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ, ɧɨ ɧɟ ɩɨɞɯɨ-
ɞɢɬ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɪɭɝɢɯ ɱɚɫɬɟɣ. 
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- Container ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɢɠɭɳɢɣɫɹ ɨɛɴɟɤɬ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ 

ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɪɭɝɢɯ ɱɚɫɬɟɣ. ȼɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ ɩɨɞɞɨɧɨɜ, ɤɨɧɬɟɣɧɟɪɨɜ, ɤɨɪɨɛɨɤ ɢ ɬ.ɞ. Ɇɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ ɟɦɤɨɫɬɶ ɡɚ-
ɝɪɭɡɨɱɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ-ɤɨɬɨɪɵɣ ɨɬɧɨɫɢɬɫɹ ɤ ɱɢɫɥɭ ɱɚɫɬɟɣ, ɧɨ ɧɟ ɤ ɢɯ ɮɢɡɢ-
ɱɟɫɤɨɦɭ ɪɚɡɦɟɪɭ. ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Plant Simulation ɩɟɪɟ-
ɦɟɳɚɟɬ ɤɨɧɬɟɣɧɟɪ ɜɦɟɫɬɟ ɫ ɨɛɴɟɤɬɨɦ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ ɤ ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɨɛɴ-
ɟɤɬɭ ɩɨɬɨɤɚ ɜɞɨɥɶ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ. 
 

- ȼɵ ɦɨɠɟɬɟ ɧɚɡɧɚɱɢɬɶ Workplace ɞɥɹ ɨɛɴɟɤɬɨɜ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ, 
ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɢɦɩɨɪɬɟɪɵ, ɧɚɩɪɢɦɟɪ, ɤ SingleProc, ɜ ParallelProc, 
 Assembly Station ɢ DismantleStation. Workplace ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɦ ɧɚ ɫɬɚɧɰɢɢ, 
ɝɞɟ ɪɚɛɨɬɧɢɤ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ ɪɚɛɨɬɭ. 
 

- WorkerPool ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɥ ɢɥɢ ɤɨɦɧɚɬɭ ɩɟɪɫɨɧɚɥɚ ɜɚɲɟɣ ɭɫ-
ɬɚɧɨɜɤɢ. ȼɵ ɦɨɠɟɬɟ ɧɚɡɧɚɱɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɞɥɹ ɨɛɴɟɤɬɨɜ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨ-
ɬɨɤɚ, ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɢɦɩɨɪɬ, ɧɚɩɪɢɦɟɪ, ɤ SingleProc, ɜ ParallelProc, 
Assembly Station ɢ DismantleStation. 
 

- Worker ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɛɨɱɟɟ ɥɢɰɨ, ɜɵɩɨɥɧɹɸɳɟɟ ɪɚɛɨɬɭ ɧɚ ɪɚɛɨɱɟɦ 
ɦɟɫɬɟ.[7] 
 

2.4 ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ  
   

 

Ɋɢɫɭɧɨɤ 2.1 – ɉɥɚɧ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɰɟɯɚ  
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Ɋɢɫɭɧɨɤ 2.2 - 3D ɦɨɞɟɥɶ ɰɟɯɚ ɩɪɟɞɩɪɢɹɬɢɹ 

 
ɋɨɡɞɚɧɢɟ ɫɜɹɡɟɣ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɞɟɬɚɥɟɣ. 

 

 
Ɋɢɫɭɧɨɤ 2.3 – ɋɜɹɡɢ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɞɟɬɚɥɟɣ 

 
Ɍɚɛɥɢɰɚ 2.1  - «Ɂɚɤɚɡ_ɧɚɪɹɞ». 

 
 

Ɍɚɛɥɢɰɚ «Ɂɚɤɚɡ_ɧɚɪɹɞ» – ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɫɬɚɧɨɜɤɢ ɫɦɟɧɧɨɝɨ ɡɚɞɚ-
ɧɢɹ. 
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ȼ ɬɚɛɥɢɰɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɞɚɧɧɵɯ. ȼ ɩɟɪɜɨɦ ɫɬɨɥɛɰɟ 
«object» - ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɶɟɤɬ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɟɬɚɥɶ). ȼɨ ɜɬɨɪɨɦ ɫɬɨɥɛɰɟ 
«integer» - ɰɟɥɨɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ ɧɚ 
ɡɚɩɭɫɤ). ȼ ɬɪɟɬɶɟɦ ɫɬɨɥɛɰɟ «string» - ɫɬɪɨɤɨɜɵɣ ɬɢɩ ɞɚɧɧɵɯ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɢɦɹ ɞɟɬɚɥɢ). ȼ ɱɟɬɜɟɪɬɨɦ ɫɬɨɥɛɰɟ «table» - ɬɚɛɥɢɰɚ ɚɬɪɢɛɭɬɨɜ. 

 
Ɍɚɛɥɢɰɚ 2.2 - «ɋɩɪɚɜɨɱɧɢɤ_ɨɩɟɪɚɰɢɣ». 

 
 

Ɍɚɛɥɢɰɚ «ɋɩɪɚɜɨɱɧɢɤ_ɨɩɟɪɚɰɢɣ» - ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɟɪɟɨɩɪɟɞɟɥɟɧɢɹ 
ɚɬɪɢɛɭɬɨɜ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚ ɫɬɚɧɤɚɯ) ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɴ-
ɟɤɬɚ (ɞɟɬɚɥɢ). 

ȼ ɩɟɪɜɨɦ ɫɬɨɥɛɰɟ «string» - ɢɦɹ ɞɟɬɚɥɢ ɨɧɨ ɢɞɟɧɬɢɱɧɨ ɢɦɟɧɢ ɜ ɬɚɛɥɢɰɟ 
«Ɂɚɤɚɡ_ɧɚɪɹɞ», ɞɚɥɟɟ ɜ ɦɟɬɨɞɟ (ɨɛɪɚɛɨɬɱɢɤɟ) ɧɚ ɫɬɚɧɤɟ ɫ ɩɨɦɨɳɶɸ ɧɟɝɨ ɦɵ 
ɛɭɞɟɦ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɩɪɢɯɨɞɹɳɢɣ ɨɛɴɟɤɬ (ɞɟɬɚɥɶ) ɢ ɩɟɪɟɨɩɪɟɞɟɥɹɬɶ ɚɬɪɢ-
ɛɭɬ Time (ɜɪɟɦɹ ɨɩɟɪɚɰɢɢ). 

ɋɬɨɥɛɰɵ 2-7 ɫ ɬɢɩɨɦ ɞɚɧɧɵɯ «time» - ȼɪɟɦɹ ɨɩɟɪɚɰɢɢ. 
ɋɬɨɥɛɟɰ 8 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɪɲɪɭɬɚ ɨɛɴɟɤɬɚ (ɞɟɬɚɥɢ), 

ɞɚɥɟɟ ɫ ɩɨɦɨɳɶɸ ɧɟɝɨ ɦɵ ɛɭɞɟɦ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɦɚɪɲɪɭɬ ɞɟɬɚɥɢ ɢɡ ɬɚɛɥɢ-
ɰɵ «Ɇɚɪɲɪɭɬɵ». 

 
Ɍɚɛɥɢɰɚ 2.3 - «Ɇɚɪɲɪɭɬɵ». 
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Ɍɚɛɥɢɰɚ «Ɇɚɪɲɪɭɬɵ» - ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɟɪɟɨɩɪɟɞɟɥɟɧɢɹ ɥɨɤɚɥɶɧɨɝɨ 
ɚɬɪɢɛɭɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɲɚɝɨɜɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɞɟɬɚ-
ɥɢ. 

 
Ɉɛɪɚɛɨɬɱɢɤɢ ɫɨɛɵɬɢɣ ɢ ɩɪɢɜɹɡɤɚ ɤ ɨɛɴɟɤɬɚɦ. 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «Source». 

 
Ɉɛɴɟɤɬ «Source» ɩɪɢɜɹɡɵɜɚɟɦ ɬɚɛɥɢɰɭ «Ɂɚɤɚɡ_ɧɚɪɹɞ», ɚɬɪɢɛɭɬ «ȼɵɛɨɪ 

ɉɈ» - ɭɫɬɚɧɚɜɥɢɜɚɟɦ Sequence (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɡɚɩɭɫɤ). 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «Buffer». 

 
Ɉɛɴɟɤɬ Buffer ɫɨɡɞɚɟɦ ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɞɥɹ ɨɛɴɟɤɬɚ 

«Buffer». 
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Ɋɢɫɭɧɨɤ 2.6 - ȼɵɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɞɥɹ ɨɛɴɟɤɬɚ «Buffer». 

 

 
Ɋɢɫɭɧɨɤ 2.7 - ȼɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɞɥɹ ɨɛɴɟɤɬɚ «Buffer». 

 
ɋɨɡɞɚɟɦ ɥɨɤɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ Entity (ɞɟɬɚɥɶ). 

 

 
Ɋɢɫɭɧɨɤ 2.8 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «Entity». 
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Ɋɢɫɭɧɨɤ 2.9– Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «SingleProc» ZDM1. 

 

 
Ɋɢɫɭɧɨɤ 2.10 - ȼɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɞɥɹ ɨɛɴɟɤɬɚ «SingleProc». 

 
ɋɨɡɞɚɟɦ ɜɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɨɛɴɟɤɬɚ «SingleProc», ɩɟɪɟɢɦɟɧɨɜɚɧɧɵɣ ɜ 

«ZDM1». Ⱦɚɥɟɟ ɧɚ ɤɚɠɞɨɦ ɫɬɚɧɤɟ ɛɭɞɟɬ ɩɨɯɨɠɢɣ ɨɛɪɚɛɨɬɱɢɤ. 
 

Ɍɚɤɠɟ ɫɨɡɞɚɟɦ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɭɮɟɪ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɟɬɚɥɟɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɫɛɨɪɤɢ. 

 
Ɋɢɫɭɧɨɤ 2.11 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «Buffer8». 
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Ɋɢɫɭɧɨɤ 2.12 – ȼɵɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɞɥɹ ɨɛɴɟɤɬɚ «Buffer8». 

 
ɉɨɫɥɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɟɬɚɥɟɣ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɩɪɨɰɟɫɫ Assembly, ɧɚ 

ɜɯɨɞ ɤɨɬɨɪɨɝɨ ɦɵ ɛɭɞɟɦ ɩɨɞɚɜɚɬɶ ɩɪɨɢɡɜɟɞёɧɧɵɟ ɞɟɬɚɥɢ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɫɛɨɪ-
ɤɭ. 

 
Ɋɢɫɭɧɨɤ 2.13 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «Assembly». 

 
Ɍɚɤɠɟ ɜ ɫɚɦɨɦ ɛɥɨɤɟ ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɬɶ ɫɩɟɰɢɮɢɤɚɰɢɸ, ɩɨ ɤɨɬɨɪɨɣ ɛɭ-

ɞɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɫɛɨɪɨɱɧɚɹ ɟɞɢɧɢɰɚ. ɇɚɞɨ ɭɤɚɡɚɬɶ ɢɦɹ ɢ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚ-
ɥɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɛɨɪɤɢ. 
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Ɋɢɫɭɧɨɤ 2.13 – Ɍɚɛɥɢɰɚ ɞɟɬɚɥɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɛɨɪɤɢ 

 
Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɦɨɞɟɥɢ. 

  
 ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫɩɟɰɢɮɢɤɚɰɢɹ ɞɟɬɚɥɟɣ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɚɯ «Ɂɚɤɚɡ_ɧɚɪɹɞ» ɢ «Ɂɚɤɚɡ_ɧɚɪɹɞ1» ɩɨɫɬɭɩɚɸɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚ 
Buffer7 ɢ Butter ɫɨɨɬɜɟɬɫɜɟɧɧɨ. Ɍɚɦ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢɫɜɨɟɧɢɟ ɧɭɠɧɨɝɨ ɧɨɦɟɪɚ 
ɦɚɪɲɪɭɬɚ ɜ ɚɬɪɢɛɭɬ «P» ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɞɟɬɚɥɢ ɜ ɩɪɨɰɟɫɫɟ ɢɡ-
ɝɨɬɨɜɥɟɧɢɹ. 
 ɉɨɫɥɟ ɩɪɢɫɜɨɟɧɢɹ, ɜɵɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɜ ɛɭɮɟɪɚɯ ɨɬɩɪɚɜɥɹɟɬ ɞɟɬɚɥɶ 
ɧɚ ɫɬɚɧɨɤ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ. ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɜɪɟɦɟ-
ɧɢ, ɜɵɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɫɬɚɧɤɚ ɨɬɩɪɚɜɥɹɟɬ ɞɟɬɚɥɶ ɨɛɪɚɬɧɨ ɧɚ ɪɚɫɩɪɟɞɟɥɹɸ-
ɳɢɣ Buffer ɞɥɹ ɩɪɢɫɜɨɟɧɢɹ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɚɬɪɢɛɭɬɚ «P». ɉɨ ɡɚɜɟɪɲɟɧɢɸ 
ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɟɬɚɥɶ ɩɨɫɬɭɩɚɟɬ ɧɚ Buffer8 ɞɥɹ ɩɨɞɝɨɬɨɜɤɟ ɭ 
ɫɛɨɪɤɟ. 

Ʉɚɤ ɬɨ ɬɨɥɶɤɨ ɧɚ Buffer8 ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ 
ɞɥɹ ɫɛɨɪɤɢ, ɨɧɢ ɩɨɫɬɭɩɚɸɬ ɧɚ Assembly, ɝɞɟ ɢ ɩɪɨɢɫɯɨɞɢɬ ɫɛɨɪɤɚ ɩɨ ɫɩɟɰɢɮɢ-
ɤɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɨɬɩɪɚɜɤɚ ɞɟɬɚɥɢ ɧɚ ɫɤɥɚɞ. 
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3 ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞ-

ɩɪɢɹɬɢɹ. 

3.1 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ - ɫɢɫɬɟɦɚ ɦɟɪ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɪɚɰɢɨɧɚɥɢ-
ɡɚɰɢɸ ɫɨɱɟɬɚɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɜɪɟɦɟɧɢ ɜɟɳɟɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɥɸɞɟɣ, 
ɡɚɧɹɬɵɯ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɨɞ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ ɩɨɧɢɦɚɸɬ ɦɟɬɨɞɵ ɩɨɞɛɨɪɚ ɢ ɫɨɱɟɬɚɧɢɹ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ 
ɜɪɟɦɟɧɢ ɫ ɰɟɥɶɸ ɞɨɫɬɢɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɧɟɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. ȼ ɨɫɧɨɜɟ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ (ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɨɞɭɤɬɚ) ɥɟɠɚɬ 
ɩɪɢɧɰɢɩɵ ɧɟɩɪɟɪɵɜɧɨɫɬɢ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ, ɩɪɹɦɨɬɨɱ-
ɧɨɫɬɢ, ɪɢɬɦɢɱɧɨɫɬɢ, ɝɢɛɤɨɫɬɢ, ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢ ɞɪ.  

ɉɪɢɧɰɢɩ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɧɚɯɨɠɞɟɧɢɹ 
ɩɪɟɞɦɟɬɚ ɬɪɭɞɚ ɜ ɨɛɪɚɛɨɬɤɟ, ɭɦɟɧɶɲɟɧɢɟ ɜɪɟɦɟɧɢ ɧɚɯɨɠɞɟɧɢɹ ɟɝɨ ɛɟɡ ɞɜɢɠɟ-
ɧɢɹ ɜ ɨɠɢɞɚɧɢɢ ɜɨɡɨɛɧɨɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɫɨɤɪɚɳɟɧɢɟ ɩɟɪɟɪɵɜɨɜ 
ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɠɢɜɨɝɨ ɬɪɭɞɚ ɢ ɫɪɟɞɫɬɜ ɬɪɭɞɚ. ɉɨ Ʉ. Ɇɚɪɤɫɭ, ɩɪɢɧɰɢɩ ɧɟɩɪɟ-
ɪɵɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ - "ɜɟɥɢɤɢɣ ɩɪɢɧɰɢɩ ɨɪɝɚɧɢɡɚɰɢɢ ɦɚ-
ɲɢɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ" - ɜɵɪɚɠɚɟɬɫɹ ɜ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɩɪɟɞɦɟɬɚ 
ɬɪɭɞɚ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɢ ɜ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɪɟɞɫɬɜ ɬɪɭɞɚ ɢ ɪɚɛɨɱɟɣ ɫɢɥɵ. 

ɉɪɢɧɰɢɩ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɬɪɟɛɭɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɜɧɨɝɨ ɜɵɩɭɫɤɚ 
ɩɪɨɞɭɤɰɢɢ ɢɥɢ ɨɛɴɟɦɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ 
ɞɥɹ ɜɫɟɯ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ, ɝɪɭɩɩ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɮɨɧɞɚ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɪɚɛɨɱɟɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ.  

ɉɚɪɚɥɥɟɥɶɧɨɫɬɶ ɜɤɥɸɱɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɤɨɧɰɟɧɬɪɚɰɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚ ɪɚ-
ɛɨɱɟɦ ɦɟɫɬɟ ɢ ɫɨɜɦɟɳɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɯ ɨɩɟɪɚɰɢɣ.  

ɉɪɹɦɨɬɨɱɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɞɜɢɠɟɧɢɹ ɩɪɟɞɦɟ-
ɬɨɜ ɬɪɭɞɚ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

Ɋɢɬɦɢɱɧɨɫɬɶ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɟɝɭɥɹɪɧɨɟ ɩɨɜɬɨɪɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɱɟɪɟɡ ɪɚɜɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ, ɬ.ɟ. ɷɬɨ ɨɛɟɫɩɟɱɟɧɢɟ ɜ ɪɚɜɧɵɟ ɩɪɨɦɟɠɭɬɤɢ 
ɜɪɟɦɟɧɢ ɪɚɜɧɨɝɨ ɢɥɢ ɤɪɚɬɧɨɝɨ ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ. 

Ƚɢɛɤɨɫɬɶ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ - ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ 
ɛɵɫɬɪɨɣ ɩɟɪɟɫɬɪɨɣɤɢ ɧɚ ɜɵɩɭɫɤ ɧɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. Ɍɪɟɛɨɜɚɧɢɟ ɝɢɛɤɨɫɬɢ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ ɧɚɪɹɞɭ ɫ ɧɟɩɪɟɪɵɜɧɨɫɬɶɸ ɢ ɫɩɟɰɢɚɥɢɡɚɰɢɟɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫ-
ɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɪɚɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ (ɤɚɥɟɧɞɚɪɧɨɟ) ɩɥɚɧɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨ-
ɰɟɫɫ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞ-
ɪɚɡɞɟɥɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ - 
ɩɥɚɧɨɜɨɝɨ ɩɟɪɢɨɞɚ. ȼ ɞɢɫɤɪɟɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɨɩɟɪɚɬɢɜɧɵɣ 
ɩɥɚɧɨɜɵɣ ɩɟɪɢɨɞ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɩɪɟɜɵɲɚɟɬ ɦɟɫɹɰɚ. ɇɚ ɷɬɨɬ ɩɟɪɢɨɞ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɦɭ ɩɨɞɪɚɡɞɟɥɟɧɢɸ ɫɢɫɬɟɦɨɣ ɩɥɚɧɢɪɨɜɚɧɢɹ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ  
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ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɥɚɧ ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ ɩɨ ɨɛɴɟɦɭ ɢ ɧɨɦɟɧɤɥɚɬɭɪɟ. Ɋɟɡɭɥɶ-
ɬɚɬɨɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɪɟɦɟɧɧɨɟ ɢ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɨɟ ɭɩɨɪɹɞɨɱɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɪɚɛɨɬ. ȼɪɟɦɟɧɧɨɟ 
ɭɩɨɪɹɞɨɱɟɧɢɟ ɜɵɪɚɠɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɫɪɨɤɨɜ ɧɚɱɚɥɚ ɢ ɨɤɨɧɱɚɧɢɹ ɜɵɩɨɥɧɟ-
ɧɢɹ ɪɚɛɨɬ, ɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ - ɜ ɧɚɡɧɚɱɟɧɢɢ ɪɚɛɨɬ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ ɦɟɯɚɧɨɨɛɪɚɛɨɬɤɟ ɩɪɢ ɨɩɟɪɚɬɢɜɧɨɦ ɩɥɚɧɢɪɨɜɚɧɢɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɪɨɤɢ ɢ ɩɨɪɹɞɨɤ ɡɚɩɭɫɤɚ ɜ ɨɛɪɚɛɨɬɤɭ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢɥɢ ɢɯ 
ɩɚɪɬɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɨɧɢ ɛɭɞɭɬ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ, ɚ ɬɚɤɠɟ ɤɨɦ-
ɩɥɟɤɫ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ (ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ, ɬɪɚɧɫɩɨɪɬɧɵɯ, ɤɨɧ-
ɬɪɨɥɶɧɵɯ ɢ ɬ.ɞ.). 

Ɏɨɪɦɚɥɶɧɨ ɡɚɞɚɱɚ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɬɚɜɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛ-
ɪɚɡɨɦ. ɉɭɫɬɶ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɱɚɫɬɤɟ ɬɪɟɛɭɟɬɫɹ ɨɛɪɚɛɨɬɚɬɶ n ɞɟɬɚɥɟɣ (ɢɥɢ 
ɢɯ ɩɚɪɬɢɣ). Ɉɛɨɡɧɚɱɢɦ ),( ijijij tqL   ɨɩɟɪɚɰɢɸ ɫ ɧɨɦɟɪɨɦ ),1( jmii  , ɤɨɬɨɪɚɹ 

ɜɵɩɨɥɧɹɟɬɫɹ ɧɚɞ j - ɨɣ ɞɟɬɚɥɶɸ ),1( nj  ; jm - ɱɢɫɥɨ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɨɟ ɧɟɨɛ-
ɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɧɚɞ j - ɨɣ ɞɟɬɚɥɶɸ; ijq - ɧɨɦɟɪ ɝɪɭɩɩɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ-
ɫɬɪɨɟɧɧɨɝɨ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɢ ijL ; ijt - ɧɨɦɢɧɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ijL . 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɞɟɬɚɥɢ ɱɟɪɟɡ ɝɪɭɩɩɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɚɡɵɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɦɚɪɲɪɭɬɨɦ ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ 
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                                                                                        (1) 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɫɱɢɬɚɟɬɫɹ ɡɚɞɚɧɧɵɦ ɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɚɪɭ-

ɲɟɧ. Ɉɛɨɡɧɚɱɢɦ 0
ijt - ɦɨɦɟɧɬ ɧɚɱɚɥɚ, ɚ k

ijt - ɦɨɦɟɧɬ ɨɤɨɧɱɚɧɢɹ ɨɩɟɪɚɰɢɢ ijL . 

 ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɚɠɞɚɹ ɨɩɟɪɚɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɡ ɩɟɪɟɪɵɜɚ, ɬ.ɟ. 
ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ  

 
.0

ijij
k
ij ttt                                                                                                         (2) 

 

Ɉɱɟɜɢɞɧɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɟ ɜ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ ɧɚ ɤɚɠɞɨɣ ɟɞɢɧɢɰɟ ɨɛɨɪɭɞɨɜɚɧɢɹ  ɬɨɥɶɤɨ ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ, ɬ.ɟ. ɞɥɹ ɥɸ-
ɛɵɯ ɞɜɭɯ ɨɩɟɪɚɰɢɣ 

2211
, jiji LL  ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɧɟɪɚɜɟɧɫɬɜɨ 

 
.00

2211 jiji tt                                                                                                           (3) 

 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɨɛɪɚɡɭɸɬ ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɩɥɚɧɨɜ 
 

 ,,1,,1,,),;...;;(: 000

221121
njmitttttLLLGP jjijiijij

k

ijiiip
jm

 . 

 
ɋɨɜɨɤɭɩɧɨɫɬɶ ɱɢɫɟɥ  0

ijtP  , ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɨɝɪɚɧɢɱɟɧɢɹɦ, ɧɚɡɵɜɚɟ- 

  



 

Иɡɦ. Лɢɫ
ɬ

№ Дɨкɭɦɟɧ-
ɬа  

Пɨɞ-
ɩɢɫь

Да-
ɬа

Лɢɫ
ɬ41 

ȻɊ – 15.03.06  ɉɁ 

ɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɩɥɚɧɨɦ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɡɚɤɥɸ-
ɱɚɟɬɫɹ ɜ ɨɬɵɫɤɚɧɢɢ ɧɟɢɡɜɟɫɬɧɵɯ ɜɟɥɢɱɢɧ  ijt . ɉɪɢ ɮɨɪɦɚɥɶɧɨɣ ɩɨɫɬɚɧɨɜɤɟ 
ɡɚɞɚɱɢ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɡɚɞɚɬɶ ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ ɩɥɚɧɢ-
ɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɤɚɠɞɨɦɭ ɩɥɚɧɭ P ɫɬɚɜɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ 

)( pF , ɨɰɟɧɢɜɚɸɳɟɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɥɚɧɚ. ɐɟɥɟɜɭɸ ɮɭɧɤɰɢɸ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ 
ɤɪɢɬɟɪɢɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ɂɚɞɚɱɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɬɵɫɤɚɧɢɢ ɬɚɤɨɝɨ ɩɥɚɧɚ P*, ɤɨɬɨɪɵɣ ɷɤɫɬɪɟɦɢɡɢɪɭɟɬ ɤɪɢɬɟɪɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
F ɢ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɨɝɪɚɧɢɱɟɧɢɹɦ. 

ȼɵɛɨɪ ɤɪɢɬɟɪɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚ-
ɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ 
ɟɝɨ ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. ɇɚɢɛɨɥɟɟ 
ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɢɧɢɦɢɡɚɰɢɸ ɜɪɟɦɟɧɢ 
ɜɵɩɭɫɤɚ ɡɚɞɚɧɧɨɝɨ ɨɛɴɟɦɚ ɩɪɨɞɭɤɰɢɢ 
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TTTT
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 , 

J - ɦɧɨɠɟɫɬɜɨ ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
jВT - ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ j - ɨɣ ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ;  
ɉЕɊjT  ɢ ɉɊjT  - ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɟɪɟɧɚɥɚɞɨɤ ɢ ɩɪɨɫɬɨɹ  j 

- ɨɣ ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɂɧɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬ ɱɚɫɬɧɵɟ ɫɥɭɱɚɢ ɭɤɚɡɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ, ɧɚɩɪɢɦɟɪ: 
- ɦɢɧɢɦɢɡɚɰɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ; 
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 minmax ɉɊ ,                                                                                    (5) 
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k

ijiiip
jm

,1,,1,,),;...;;(: 000

221121
 , 

 
- ɦɚɤɫɢɦɢɡɚɰɢɹ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
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,                                                           (6) 

- ɦɢɧɢɦɢɡɚɰɢɹ ɫɭɦɦɚɪɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ. 
 


 


Jj P

ɊЕɋɌɊɉЕɊjjВ
P

SSSSS min)( ,                                              (7) 

 
ɝɞɟ  jɉЕɊjВ SS ,  - ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ 
ɢ ɩɟɪɟɧɚɥɚɞɤɭ j - ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

ɊЕɋɌɊ SS , - ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨ - ɫɤɥɚɞ-
ɫɤɢɟ ɨɩɟɪɚɰɢɢ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ. 
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ȻɊ – 15.03.06  ɉɁ 

ɑɚɫɬɨ ɜ ɪɟɚɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɟɲɚɬɶ ɡɚ-
ɞɚɱɭ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɱɟɬɨɦ ɧɟɫɤɨɥɶɤɢɯ ɤɪɢɬɟ-
ɪɢɟɜ, ɬ.ɟ. ɤɚɤ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɭɸ. Ɉɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ 
ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ - ɫɨɫɬɚɜɥɟɧɢɟ ɤɨɦɩɪɨɦɢɫɫɧɨɝɨ ɤɪɢɬɟɪɢɹ. ɉɭɫɬɶ ɜɵɛɪɚɧɨ r  
ɥɨɤɚɥɶɧɵɯ ɤɪɢɬɟɪɢɟɜ ),...,,( 21 rFFF , ɤɨɬɨɪɵɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɤɥɸɱɢɬɶ ɜ ɤɨɦ-
ɩɪɨɦɢɫɫɧɵɣ. ɂɦɢ ɦɨɝɭɬ ɛɵɬɶ, ɧɚɩɪɢɦɟɪ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ. Ⱦɥɹ ɤɚɠɞɨɝɨ 
ɢɡ ɥɨɤɚɥɶɧɵɯ ɤɪɢɬɟɪɢɟɜ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɜɵɱɢɫɥɹɟɬɫɹ ɟɝɨ ɷɤɫ-
ɬɪɟɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ),1(* riFi  . ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ ɤɚɠɞɨ-
ɝɨ ɤɪɢɬɟɪɢɹ ɡɚɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

 

riFFQ iii ,1,*  .                                                                                       (8) 
 
Ɂɚɞɚɸɬɫɹ ɬɚɤɠɟ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ i  ɞɥɹ ɤɚɠɞɨɝɨ ɤɪɢɬɟɪɢɹ. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɪɨɦɢɫɫɧɨɝɨ ɤɪɢɬɟɪɢɹ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɜɵ-

ɪɚɠɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɥɢɛɨ ɚɞɞɢɬɢɜɧɭɸ ɮɭɧɤɰɢɸ ɫɜɟɪɬɤɢ 
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min,                                                                                        (9) 

 
ɥɢɛɨ ɮɭɧɤɰɢɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɬɤɥɨɧɟɧɢɹ ɤɚɠɞɨɝɨ ɤɪɢɬɟ-
ɪɢɹ ɨɬ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɫ ɭɱɟɬɨɦ ɜɟɫɚ) 
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 ,                                                                                                (10) 

 
Ʉɪɨɦɟ ɨɱɟɜɢɞɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɢ-

ɪɨɜɚɧɢɹ ɩɪɢɯɨɞɢɬɫɹ ɭɱɢɬɵɜɚɬɶ ɟɳɟ ɪɹɞ ɞɪɭɝɢɯ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɭɱɢɬɵɜɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ. 

ɋɬɪɭɤɬɭɪɚ ɫɟɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɪɲɪɭɬɨɜ. Ɉɫɨɛɟɧɧɨɫɬɢ ɷɬɨɣ ɫɬɪɭɤɬɭɪɵ 
ɨɩɪɟɞɟɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɟɬɚɥɟɣ ɦɟɠɞɭ ɨɛɨɪɭɞɨ-
ɜɚɧɢɟɦ ɭɱɚɫɬɤɚ. ɋɬɪɭɤɬɭɪɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɞɨɥɠɧɚ ɞɨɩɭɫɤɚɬɶ 
 ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɪɲɪɭɬɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɭɫɥɨɜɢɟɦ ɪɚɛɨɬɨ-
ɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ. 

Ⱦɢɪɟɤɬɢɜɧɵɟ ɫɪɨɤɢ ɨɤɨɧɱɚɧɢɹ ɨɛɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɟɬɚɥɟɣ. Ⱦɥɹ 
ɪɹɞɚ ɞɟɬɚɥɟɣ ɜɧɭɬɪɢ ɩɥɚɧɨɜɨɝɨ ɩɟɪɢɨɞɚ ɦɨɝɭɬ ɛɵɬɶ ɡɚɞɚɧɵ ɨɝɪɚɧɢɱɟɧɢɹ ɬɢɩɚ 

jjkt  , ɝɞɟ j - ɞɢɪɟɤɬɢɜɧɵɣ ɫɪɨɤ ɨɤɨɧɱɚɧɢɹ ɨɛɪɚɛɨɬɤɢ j - ɨɣ ɞɟɬɚɥɢ. 
Ɋɟɫɭɪɫɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ. ȼɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɨɩɟɪɚɰɢɣ 

ɬɪɟɛɭɟɬ ɪɚɫɯɨɞɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɟ ɜ 
ɪɟɚɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɝɪɚɧɢɱɟɧɵ. ɋɭɳɟɫɬɜɟɧɧɨ ɭɫɥɨɠɧɹɟɬ ɡɚɞɚɱɭ ɤɚɥɟɧ-
ɞɚɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɭɱɟɬ ɪɟɫɭɪɫɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɢɦɟɸɳɢɯ ɦɟɫɬɨ ɧɟ ɧɚ 
ɜɫɟɦ ɢɧɬɟɪɜɚɥɟ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɚ ɧɚ ɟɝɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɱɚɫɬɢ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚ-
ɟɬɫɹ ɜɪɟɦɟɧɧɵɦ ɞɟɮɢɰɢɬɨɦ ɪɟɫɭɪɫɨɜ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ. 
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ȻɊ – 15.03.06  ɉɁ 

Ʉɪɨɦɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢɯɨɞɢɬɫɹ ɭɱɢɬɵɜɚɬɶ ɟɦɤɨɫɬɢ ɧɚ-
ɤɨɩɢɬɟɥɟɣ ɢ ɫɤɥɚɞɨɜ, ɫɤɨɪɨɫɬɢ ɪɚɛɨɬɵ ɲɬɚɛɟɥɟɪɨɜ, ɧɚɥɢɱɢɟ ɢ ɝɨɬɨɜɧɨɫɬɶ 
ɭɩɪɚɜɥɹɸɳɢɯ ɩɪɨɝɪɚɦɦ ɢ ɪɹɞ ɞɪɭɝɢɯ. Ɉɝɪɚɧɢɱɟɧɢɹ, ɤɚɤ ɢ ɤɪɢɬɟɪɢɣ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ, ɜɵɛɢɪɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 

 
3.2 Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ 

Ⱦɚɧɧɵɟ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ⱦɟɬɚɥɢ. 
1. Ʉɪɨɧɲɬɟɣɧ (detail) – 30 ɲɬ. 
2. ɍɝɨɥɨɤ (detail1) – 50 ɲɬ. 
3. ɉ-ɨɛɪɚɡɧɵɣ ɤɪɨɧɲɬɟɣɧ (detail2) – 35 ɲɬ. 
4. Ɋɟɛɪɨ (detail3) – 55 ɲɬ. 
5. Ɂɚɳɢɬɚ (detail4) – 10 ɲɬ. 
6. ɉɨɞɜɢɠɧɵɣ ɤɪɨɧɲɬɟɣɧ (detail5) – 35 ɲɬ. 
7. ɉɥɚɫɬɢɧɚ (detail6) – 25 ɲɬ. 
8. Ɋɟɛɪɨ 2 (detail7) – 15 ɲɬ. 
9. Ʉɪɨɧɲɬɟɣɧ ɭɩɨɪɧɵɣ (detail8) – 20 ɲɬ. 
10. ɉɥɚɫɬɢɧɚ ɡɚɞɧɹɹ (detail9) – 40 ɲɬ. 

 
ɏɪɨɧɨɦɟɬɪɚɠ ɜɪɟɦɟɧɢ ɨɩɟɪɚɰɢɣ ɜ ɬɚɛɥɢɰɟ «ɋɩɪɚɜɨɱɧɢɤ_ɨɩɟɪɚɰɢɣ». 

 
 
 
 

 

Ɍɚɛɥɢɰɚ 3.1 - «ɋɩɪɚɜɨɱɧɢɤ_ɨɩɟɪɚɰɢɣ». 

 
 
Ɍɚɛɥɢɰɚ 3.2 - «ȼɪɟɦɹ_ɩɟɪɟɧɚɥɚɞɤɢ». 
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Ɋɢɫɭɧɨɤ 3.1 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «CostCutter_2». 

 

 
Ɋɢɫɭɧɨɤ 3.2 - ȼɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɞɥɹ ɨɛɴɟɤɬɚ «CostCutter_2». 

 

 
Ɋɢɫɭɧɨɤ 3.3 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɴɟɤɬɚ «Buffer». 
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Ɋɢɫɭɧɨɤ 3.4 - ȼɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɛɭɮɟɪɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. 

 
Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɢ ɫɨɡɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚɩɭɫɤɟ 
 

 
Ɋɢɫɭɧɨɤ 3.5 – Ɇɨɞɟɥɶ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 

 
ɐɢɮɪɵ ɜɨɡɥɟ ɨɛɴɟɤɬɨɜ «Buffer» ɨɛɨɡɧɚɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɣɞɟɧɧɵɯ ɨɩɟ-

ɪɚɰɢɣ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɰɟɧɬɪɚɥɶɧɨɝɨ, ɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ ɦɚɪɲɪɭɬɢɡɚɰɢɹ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɡɚɝɪɭɡɤɢ ɫɬɚɧɤɨɜ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 
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Ɋɢɫɭɧɨɤ 3.6 – Ƚɢɫɬɨɝɪɚɦɦɚ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚ-

ɩɭɫɤɟ. 
 

 

 
 

 
Ɋɢɫɭɧɨɤ 3.7 –Ɍɚɛɥɢɰɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 
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Ɋɢɫɭɧɨɤ 3.8 - Ɉɛɳɟɟ ɜɪɟɦɹ ɫɢɦɭɥɹɰɢɢ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 
 
3.3 Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɫɬɪɭɤɬɭɪɧɨɣ ɨɩɬɢɦɢ-

ɡɚɰɢɟɣ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɦɢɬɚɰɢɢ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚɩɭɫɤɟ ɢɫɬɨɱɧɢɤ ɧɟ ɡɚɩɭɫ-

ɤɚɟɬ ɫɥɟɞɭɸɳɭɸ ɞɟɬɚɥɶ ɩɨɤɚ ɩɚɪɬɢɹ ɩɪɟɞɵɞɭɳɟɣ ɧɟ ɩɪɨɲɥɚ ɩɨɥɧɨɫɬɶɸ, ɜ ɫɜɹ-
ɡɢ ɫ ɷɬɢɦ ɫɨɪɬɢɪɭɟɦ ɬɚɛɥɢɰɭ ɦɚɪɲɪɭɬɵ ɩɨ 1 ɨɩɟɪɚɰɢɢ, ɫɨɡɞɚɟɦ ɬɚɛɥɢɰɭ «Ɂɚ-
ɤɚɡ_ɧɚɪɹɞ_1» ɢ ɜɫɟ ɞɟɬɚɥɢ ɫ ɦɚɪɲɪɭɬɨɦ ɧɚ 2 ɫɬɚɧɨɤ ɩɟɪɟɧɨɫɢɦ. 

 
Ɍɚɛɥɢɰɚ 3.3 - «Ɇɚɪɲɪɭɬɵ» ɩɨɫɥɟ ɫɨɪɬɢɪɨɜɤɢ. 

 
 
Ɍɚɛɥɢɰɚ 3.4 - «Ɂɚɤɚɡ_ɧɚɪɹɞ» ɩɨɫɥɟ ɜɵɛɨɪɤɢ. 
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Ɍɚɛɥɢɰɚ 3.5 - «Ɂɚɤɚɡ_ɧɚɪɹɞ_1». 

 
 

Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɢ ɫɨɡɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢ ɫɬɪɭɤɬɭɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. 
 

  
Ɋɢɫɭɧɨɤ 3.9 – Ɇɨɞɟɥɶ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɡɚɝɪɭɡɤɢ ɫɬɚɧɤɨɜ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 
 

 
Ɋɢɫɭɧɨɤ 3.10 – Ƚɢɫɬɨɝɪɚɦɦɚ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 
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Ɋɢɫɭɧɨɤ 3.11 - Ɍɚɛɥɢɰɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɡɚɩɭɫɤɟ. 

 
Ɋɢɫɭɧɨɤ 3.12 - Ɉɛɳɟɟ ɜɪɟɦɹ ɫɢɦɭɥɹɰɢɢ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɡɚɩɭɫɤɟ 
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3.4 Ɋɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɨ-
ɯɚɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
 

ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɜɪɟɦɟɧɢ ɩɟɪɟɧɚɥɚɞɤɢ ɧɚ 
ɫɬɚɧɤɚɯ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɬɟɪɜɚɥɚ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ «ɋɩɪɚɜɨɱɧɢɤ_ɨɩɟɪɚɰɢɣ», 
ɝɞɟ Mu = tɩɟɪɟɧɚɥɚɞɤɢ, ɚ sigma = tɩɟɪɟɧɚɥɚɞɤɢ * 0.4/6. 
ȼɧɨɫɢɦ ɢɡɦɟɧɟɧɢɹ ɜ ɜɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɧɚ ɫɬɚɧɤɚɯ. 
 

 
Ɋɢɫɭɧɨɤ 3.13 - ȼɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɞɥɹ ɨɛɴɟɤɬɚ «CostCutter_2». 

 
Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɢ ɫɨɡɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢ ɜɧɟɫɟɧɢɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
 

 
Ɋɢɫɭɧɨɤ 3.14 – Ƚɢɫɬɨɝɪɚɦɦɚ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɜɧɟɫɟɧɢɟ ɫɬɨɯɚɫɬɢɱɟ-

ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
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Ɋɢɫɭɧɨɤ 3.15 - Ɍɚɛɥɢɰɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɪɢ ɜɧɟɫɟɧɢɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ. 
 

 
Ɋɢɫɭɧɨɤ 3.16 - Ɉɛɳɟɟ ɜɪɟɦɹ ɫɢɦɭɥɹɰɢɢ ɩɪɢ ɜɧɟɫɟɧɢɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫ-

ɫɨɜ. 
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3.5 Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɩ-

ɬɢɦɢɡɚɰɢɟɣ 
 
Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɭɦɟɧɶ-

ɲɢɬɶ ɜɪɟɦɹ ɩɟɪɟɧɚɥɚɞɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɥɹ ɷɬɨɝɨ ɞɨɛɚɜɥɹɟɦ ɞɜɚ ɛɭɮɟɪɚ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɩɨ ɤɪɢɬɟɪɢɸ ɩɟɪɟɧɚɥɚɞɤɢ, ɢ ɡɚɩɭɫɤɚɟɦ ɞɟɬɚɥɢ ɩɨ ɜɵɛɨɪɤɟ. 

Ⱦɨɛɚɜɥɹɟɦ ɜ ɛɭɮɟɪ ɫ ɤɪɢɬɟɪɢɟɦ 1 ɜɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ. 
Ɍɚɤɠɟ ɢɡɦɟɧɹɟɦ ɩɨɪɹɞɨɤ ɩɪɨɯɨɠɞɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ ɫɬɚɧɤɢ, ɞɥɹ ɭɦɟɧɶɲɟ-

ɧɢɹ ɜɪɟɦɟɧɢ ɩɟɪɟɧɚɥɚɞɤɢ. 
 

 
Ɋɢɫɭɧɨɤ 3.17 - ȼɯɨɞɧɨɣ ɨɛɪɚɛɨɬɱɢɤ ɨɛɴɟɤɬɚ «Buffer4_1» 

 
ɋɨɪɬɢɪɭɟɦ ɬɚɛɥɢɰɭ «Ɂɚɤɚɡ_ɧɚɪɹɞ1» ɢ «Ɂɚɤɚɡ_ɧɚɪɹɞ» 
 

Ɍɚɛɥɢɰɚ 3.6 - «Ɂɚɤɚɡ_ɧɚɪɹɞ» ɩɨɫɥɟ ɫɨɪɬɢɪɨɜɤɢ. 

 
 
Ɍɚɛɥɢɰɚ 3.7 - «Ɂɚɤɚɡ_ɧɚɪɹɞ1» ɩɨɫɥɟ ɫɨɪɬɢɪɨɜɤɢ. 
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Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɢ ɫɨɡɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɞɟɬɚɥɟɣ ɩɨ ɤɪɢɬɟ-
ɪɢɸ ɩɟɪɟɧɚɥɚɞɤɢ. 
 

 
Ɋɢɫɭɧɨɤ 3.18 - Ɇɨɞɟɥɶ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɞɟɬɚɥɟɣ ɩɨ ɤɪɢɬɟɪɢɸ ɩɟɪɟɧɚɥɚɞɤɢ. 

 

 
Ɋɢɫɭɧɨɤ 3.19 – Ƚɢɫɬɨɝɪɚɦɦɚ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɞɟɬɚɥɟɣ ɩɨ 

ɤɪɢɬɟɪɢɸ ɩɟɪɟɧɚɥɚɞɤɢ. 
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Ɋɢɫɭɧɨɤ 3.20 - Ɍɚɛɥɢɰɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

 
Ɋɢɫɭɧɨɤ 3.21 - Ɉɛɳɟɟ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɩɨɫɥɟ ɨɩɬɢɦɢɡɚɰɢɢ 
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3.6  Ɉɩɬɢɦɢɡɚɰɢɹ ɫɨɡɞɚɧɧɨɣ ɦɨɞɟɥɢ ɝɟɧɟɬɢɱɟɫɤɢɦ ɚɥɝɨɪɢɬɦɨɦ 

Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ Tecnomatix Plant 
Simulation ɢɦɟɟɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɦɨɞɭɥɶ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɚɥɝɨɪɢɬɦɨɜ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɜɪɢɫɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɩɨɢɫɤɚ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɭɬёɦ ɫɥɭɱɚɣ-
ɧɨɝɨ ɩɨɞɛɨɪɚ, ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɢ ɜɚɪɢɚɰɢɢ ɢɫɤɨɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɦɟɯɚɧɢɡɦɨɜ, ɚɧɚɥɨɝɢɱɧɵɯ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɨɬɛɨɪɭ ɜ ɩɪɢɪɨɞɟ. 

ɇɚ ɪɢɫɭɧɤɟ 3.22 ɩɨɤɚɡɚɧɚ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɢɫ-
ɬɟɦɵ, ɜ ɤɨɬɨɪɨɣ ɦɨɞɟɥɢɪɭɟɬɫɹ ɩɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ ɩɚɪɬɢɣ 10 ɧɚɢɦɟɧɨɜɚɧɢɣ ɞɟ-
ɬɚɥɟɣ ɧɚ ɱɟɬɵɪɟɯ ɫɬɚɧɤɚɯ  (ZDM QC11K, VIMERCATI CostCutter 306, Euromac 
BX1000/50, VIMERCATI PSHY 10030). ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɭɫɤɚ ɡɚɝɨɬɨɜɨɤ 
ɡɚɞɚɟɬɫɹ ɬɚɛɥɢɰɚɦɢ Ɂɚɤɚɡ_ɧɚɪɹɞ ɢ Ɂɚɤɚɡ_ɧɚɪɹɞ1. ȼɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɢ ɜɪɟɦɹ ɧɚ-
ɥɚɞɤɢ ɡɚɞɚɟɬɫɹ ɬɚɛɥɢɰɚɦɢ ɉɟɪɟɧɚɥɚɞɤɚ ɢ ɋɩɪɚɜɨɱɧɢɤ_ɨɩɟɪɚɰɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɰɢɤɥ ɨɛɪɚɛɨɬɤɢ ɜɫɟɯ ɞɟɬɚɥɟɣ ɫɨɫɬɚɜɢɥ 4 ɱɚɫɚ 46 ɦɢɧɭɬ 8 ɫɟ-
ɤɭɧɞ. Ⱦɢɚɝɪɚɦɦɚ ɡɚɝɪɭɡɤɢ ɫɬɚɧɤɨɜ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚɝɪɭɠɟɧɨ ɧɟ-
ɪɚɜɧɨɦɟɪɧɨ, ɚ ɡɚɝɨɬɨɜɤɢ ɞɨɜɨɥɶɧɨ ɦɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɥɟɠɢɜɚɸɬ, ɨɠɢɞɚɹ ɫɜɨɟɣ 
ɨɱɟɪɟɞɢ. 

 

 
Ɋɢɫɭɧɨɤ 3.22 - ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 
ɋ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɚɩɭɫɤɚ ɩɚɪɬɢɢ ɡɚ-

ɝɨɬɨɜɨɤ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɧɚ ɭɱɚɫɬɤɟ, ɩɪɨɢɡɜɟɞɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɪɚɛɨɬɵ ɞɚɧɧɨ-
ɝɨ ɭɱɚɫɬɤɚ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ. ɉɪɢ ɷɬɨɦ ɡɚɞɚɟɬɫɹ ɤɨ-
ɥɢɱɟɫɬɜɨ ɩɨɤɨɥɟɧɢɣ, ɤɨɬɨɪɨɟ ɩɨɤɚɡɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɪɟɲɟɧɢɣ ɡɚɞɚɱɢ ɢ ɪɚɡɦɟɪ 
ɩɨɤɨɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɢɫɥɭ ɜɚɪɢɚɧɬɨɜ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɤɚɠ-
ɞɨɦ ɪɟɲɟɧɢɢ. ɑɟɦ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɟɦ ɛɨɥɟɟ ɬɨɱɧɨɟ 
ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɛɭɞɟɬ ɧɚɣɞɟɧɨ. Ɉɞɧɚɤɨ, ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɟ ɡɧɚɱɟ-
ɧɢɹ ɩɪɢɜɟɞɭɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ ɪɚɫɱɟɬɚ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɡɚɞɚɧɨ 20 ɩɨɤɨ-
ɥɟɧɢɣ ɩɨ 100 ɩɨɩɭɥɹɰɢɣ ɜ ɤɚɠɞɨɦ ɩɨɤɨɥɟɧɢɢ.  
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ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɨɩɬɢɦɢɡɚɰɢɢ ɜɵɛɪɚɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɚ-
ɩɭɫɤɚ ɡɚɝɨɬɨɜɨɤ (ɪɢɫɭɧɨɤ 3.23). 

 

 
Ɋɢɫɭɧɨɤ 3.23 - Ɍɚɛɥɢɰɚ ɩɚɪɚɦɟɬɪɨɜ ɨɩɬɢɦɢɡɚɰɢɢ 

 
ɐɟɥɟɜɨɣ ɮɭɧɤɰɢɟɣ ɹɜɥɹɟɬɫɹ ɨɛɳɟɟ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɜɫɟɯ ɡɚɝɨɬɨɜɨɤ (ɪɢ-

ɫɭɧɨɤ 3.24). 
 

 
Ɋɢɫɭɧɨɤ 3.24 - Ɍɚɛɥɢɰɚ ɡɚɞɚɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ 

 

 
Ɋɢɫɭɧɨɤ 3.25 – ɉɨɬɨɦɤɢ 1-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.26 – ɉɨɬɨɦɤɢ 2-ɝɨ ɩɨɤɨɥɟɧɢɹ 

 

 
Ɋɢɫɭɧɨɤ 3.27 – ɉɨɬɨɦɤɢ 3-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.28 – ɉɨɬɨɦɤɢ 4-ɝɨ ɩɨɤɨɥɟɧɢɹ  

 

 
Ɋɢɫɭɧɨɤ 3.29 - ɉɨɬɨɦɤɢ 5-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.30 - ɉɨɬɨɦɤɢ 6-ɝɨ ɩɨɤɨɥɟɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ 3.31 - ɉɨɬɨɦɤɢ 7-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.32 - ɉɨɬɨɦɤɢ 8-ɝɨ ɩɨɤɨɥɟɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ 3.33 - ɉɨɬɨɦɤɢ 9-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.34 - ɉɨɬɨɦɤɢ 10-ɝɨ ɩɨɤɨɥɟɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ 3.35 - ɉɨɬɨɦɤɢ 11-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.36 - ɉɨɬɨɦɤɢ 12-ɝɨ ɩɨɤɨɥɟɧɢɹ 
 

  

Ɋɢɫɭɧɨɤ 3.37 - ɉɨɬɨɦɤɢ 13-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.38 - ɉɨɬɨɦɤɢ 14-ɝɨ ɩɨɤɨɥɟɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ 3.39 - ɉɨɬɨɦɤɢ 15-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.40 - ɉɨɬɨɦɤɢ 16-ɝɨ ɩɨɤɨɥɟɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ 3.41 - ɉɨɬɨɦɤɢ 17-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.42 - ɉɨɬɨɦɤɢ 18-ɝɨ ɩɨɤɨɥɟɧɢɹ 
 

  

Ɋɢɫɭɧɨɤ 3.43 - ɉɨɬɨɦɤɢ 19-ɝɨ ɩɨɤɨɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.44 - ɉɨɬɨɦɤɢ 20-ɝɨ ɩɨɤɨɥɟɧɢɹ 

 
ȼ ɩɪɨɰɟɫɫɟ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɚɩɭɫɤɚ ɡɚɝɨɬɨɜɨɤ ɧɚ ɨɛɪɚ-

ɛɨɬɤɭ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɫɝɟɧɟɪɢɪɨɜɚɥ 3900 ɢɧɞɢɜɢɞɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɦɧɨ-
ɝɨɤɪɚɬɧɨ ɫɨɡɞɚɧɧɵɯ ɢɧɞɢɜɢɞɨɜ ɩɨɥɭɱɢɥɨɫɶ ɪɚɜɧɵɦ 2065, ɦɟɬɨɞ ɧɚɡɧɚɱɟɧɢɹ 
ɲɬɪɚɮɚ ɧɟ ɩɪɢɦɟɧɹɥɫɹ, ɤɨɥɢɱɟɫɬɜɨ ɨɰɟɧɟɧɧɵɯ ɢɧɞɢɜɢɞɨɜ ɫɨɫɬɚɜɢɥɨ 1835, ɤɨ-
ɥɢɱɟɫɬɜɨ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɢɧɞɢɜɢɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɥɭɱɢɥɨɫɶ ɪɚɜ-
ɧɵɦ 1, ɜ ɢɬɨɝɟ ɜɵɩɨɥɧɟɧɨ 1835 ɢɬɟɪɚɰɢɣ (ɪɢɫɭɧɤɢ 3.25 - 3.44). 
 

 
Ɋɢɫɭɧɨɤ 3.45 - ɗɜɨɥɸɰɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨ ɩɨɤɨɥɟɧɢɹɦ 
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Ɋɢɫɭɧɨɤ 3.46 - Ɉɩɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɭɫɤɚ ɬɚɛɥɢɰɵ 

Ɂɚɤɚɡ_ɧɚɪɹɞ 
 

 
Ɋɢɫɭɧɨɤ 3.47 - Ɉɩɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɭɫɤɚ ɬɚɛɥɢɰɵ 

Ɂɚɤɚɡ_ɧɚɪɹɞ1 
 

ȼɪɟɦɹ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɧɹɥɨ 2 ɦɢɧ 2 ɫ. ɗɜɨɥɸɰɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɪɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.45. ȼɟɥɢɱɢɧɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɚɜɢɥɚ 4 ɱ 37 ɦɢɧ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɜɫɟɯ 
ɩɚɪɬɢɣ ɡɚɝɨɬɨɜɨɤ ɫɬɚɧɤɚɯ ɭɦɟɧɶɲɢɥɨɫɶ ɧɚ 9 ɦɢɧ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɩɬɢɦɢɡɚɰɢɢ 
ɩɨɥɭɱɟɧɚ ɧɨɜɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɭɫɤɚ ɡɚɝɨɬɨɜɨɤ ɧɚ ɨɛɪɚɛɨɬɤɭ, ɨɬɥɢɱɧɚɹ 
ɨɬ ɢɫɯɨɞɧɨɣ (ɪɢɫɭɧɤɢ 3.46 – 3.47). 

 

 
Ɋɢɫɭɧɨɤ 3.48 - Ⱦɢɚɝɪɚɦɦɚ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ ɨɩɬɢɦɢɡɚɰɢɢ 
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4 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ 
  
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɦɨɳɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ 

ɩɨɥɭɱɟɧɢɹ ɞɨɛɚɜɨɱɧɨɣ ɩɪɢɛɵɥɢ, ɩɨɜɵɲɟɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶ-
ɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɚɜɢɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɨɪɢɬɟɬɵ 
ɩɪɢ ɜɵɛɨɪɟ ɡɚɞɚɱ, ɪɟɲɚɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. ɇɟ ɦɟɧɟɟ 
ɜɚɠɧɨ ɜɵɛɪɚɬɶ "ɩɪɚɜɢɥɶɧɵɟ" ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ.   

Ⱦɨɫɬɨɢɧɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɨɪɨɧɵ: 
- ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɚɹ ɨɤɭɩɚɟɦɨɫɬɶ 
- ɢɫɤɥɸɱɟɧɢɟ ɜɥɢɹɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɤɨɧɜɟɣɟɪɧɵɯ ɩɪɨɢɡ-

ɜɨɞɫɬɜɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɦɨɧɨɬɨɧɧɵɯ ɪɚɛɨɬ, ɬɪɟɛɭɸɳɢɯ ɜɵɫɨɤɨɣ 
ɬɨɱɧɨɫɬɢ 

- ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 

- ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɪɢ 
ɫɦɟɧɵ, 365 ɞɧɟɣ ɜ ɝɨɞɭ 

- ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 
- ɢɫɤɥɸɱɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɩɟɪɫɨɧɚɥ ɧɚ ɩɪɨɢɡɜɨɞ-

ɫɬɜɚɯ ɫ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɶɸ. 
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɪɟ-

ɦɟɧɧɵɯ ɢ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɟɨɛ-
ɯɨɞɢɦɨ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɫɦɨɬɪɟɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɢɫɬɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨ-
ɞɭɤɰɢɢ. ɇɨ ɟɞɢɧɨɠɞɵ ɜɥɨɠɢɜ ɛɨɥɶɲɢɟ ɫɪɟɞɫɬɜɚ ɜ ɷɬɨɬ ɩɪɨɰɟɫɫ, ȼɵ ɩɨɥɭɱɚɟɬɟ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɵɟ ɩɥɸɫɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ: 

- ɭɦɟɧɶɲɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
- ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɛɵɥɢ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ; - ɩɪɢɜɥɟɱɟɧɢɟ 

ɧɨɜɵɯ ɤɥɢɟɧɬɨɜ ɡɚ ɫɱɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ. 
Ⱥ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɨɛɞɭɦɚɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɚɜɬɨɦɚɬɢɡɚɰɢɸ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. ɉɪɢɦɟɧɟɧɢɟ ɢɦɢ-
ɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɞɚɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɩɨɥɧɟɧɢ-
ɟɦ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚɞ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ. 

 
4.1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ  
  
ɐɟɥɶɸ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɬ ɧɚ 

ɪɚɡɪɚɛɨɬɤɭ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɧɚɥɚɞɤɭ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹ-
ɸɬɫɹ ɩɭɬɟɦ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɥɶɤɭɥɹɰɢɢ ɩɥɚɧɨɜɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

Ʉɚɥɶɤɭɥɹɰɢɹ ɩɥɚɧɨɜɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɢɫɬɟ-
ɦɵ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɫɬɚɬɶɹɦ ɡɚɬɪɚɬ: 

- ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; 
- ɚɦɨɪɬɢɡɚɰɢɹ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ; - ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 
- ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 
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- ɨɬɱɢɫɥɟɧɢɟ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ; - ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ. 
 

Ɍɚɛɥɢɰɚ 4.1 - ɋɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɪɭɛ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɍɫɥɨɜɧɨɟ 

ɨɛɨɡɧɚɱɟɧɢɟ 
ɋɬɨɢɦɨɫɬɶ, 
[ɪɭɛ] 

Ʉɨɥɢɱɟɫɬɜɨ , 
[ɲɬ] 

ɋɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ: 
-ɉɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸ-
ɬɟɪ 

 
  Ɋɋ 

 
30000 

 
  1 

ɋɬɨɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫ-
ɩɟɱɟɧɢɹ: - Microsoft 
Windows 8 
- Siemens Tecnomatix Plant 
Simulation 

 
 

  MW 
ST 

 
 

  10990          
310000 

 
 

  1 
  1 

ɂɬɨɝɨ  350990  
 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
 
  SȺɆ = SɄȺɉ.Ɂ ∙ kȺ,         
(11) 
 

ɝɞɟ kȺ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɡɚɜɢɫɢɬ ɨɬ ɫɪɨɤɚ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ, ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 5 ɝɨɞɚ kȺ = 0,2. 
SɄȺɉ.Ɂ – ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
  SȺɆ = 30000 ∙ 0,2 = 6000 [ɪɭɛ] 
 

 Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɤɨɦɩɶɸɬɟɪɚ: 
 

ɁɉɄ = 
          ,                                                                                                    (12) 

 
ɝɞɟ ɋɄ - ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ  ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 
nm - ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, [ɦɟɫ]; 
n1 - ɫɪɨɤ ɫɥɭɠɛɵ, [ɥɟɬ] 

 

ɁɉɄ = 
            = 2000 [ɪɭɛ] 
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4.2 Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ  
  

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2.  
  
Ɍɚɛɥɢɰɚ 4.2 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟ 
ɧɢɟ 

 
Ɂɧɚɱɟɧɢɟ 

Ɇɚɲɢɧɧɨɟ ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɨɬɥɚɞɤɢ ɩɪɨ-
ɝɪɚɦɦɵ, ɦɚɲ. [ɱɚɫ]. 

ɌɈɌɅ          60 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ, [ɦɟɫ]. Ɍ           4 
Ɇɚɲɢɧɧɨɟ ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɝɪɚɦɦɵ, [ɦɚɲ.ɱɚɫ]. 

ɌɊȺɁ         360 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤȼɬ/ɱ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
[ɪɭɛ]. 

ɐɗɗ         1,76 

ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɗȼɆ, [ɤȼɬ]. ɊɗȼɆ          0,7 
 

Ɋɚɫɫɱɢɬɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɡɚɬɪɚɱɟɧɧɭɸ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɋɗɗ=ɊɗȼɆ •ɌɗȼɆ • ɐɗɗ,             

(13) 
 
ɝɞɟ ɋɗɗ – ɪɚɡɦɟɪ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, [ɪɭɛ];  
ɊɗȼɆ – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɗȼɆ, [ɤȼɬ];  
ɌɗȼɆ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɗȼɆ, [ɱ]; 
ɐɗɗ – ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɨɞɢɧ [ɤȼɬ/ɱ]. 
 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɗȼɆ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɜɪɟɦɟɧɢ ɩɨɬɪɚɱɟɧɧɨɝɨ ɧɚ ɪɚɡɪɚɛɨɬ-
ɤɭ ɢ ɨɬɥɚɞɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɪɚɜɧɨ: 

 
ɌɗȼɆ=ɌɊȺɁ+ɌɈɌɅ,                                                                                                     

(14) 
 
ɝɞɟ ɌɊȺɁ – ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, [ɦɚɲ.ɱɚɫ].; 
ɌɈɌɅ – ɜɪɟɦɹ ɨɬɥɚɞɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, [ɦɚɲ.ɱɚɫ]. 
 
 ɌɗȼɆ=360+60=420 [ɱ] 
 

Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɫɨɫɬɚɜɹɬ: 
 

ɋɗɗ=0,7 • 420 • 1,76= 517.4 [ɪɭɛ.] 
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4.3 Ɋɚɫɱɟɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚɦ 
 

ȼ ɩɟɪɢɨɞ ɪɚɡɪɚɛɨɬɤɢ ɋɍ ɨɤɥɚɞ ɜɟɞɭɳɟɝɨ ɢɧɠɟɧɟɪɚ SɈɄɅ.ɂɌɊ ɫɨɫɬɚɜɢɥ 
5735 ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ. Ɉɩɪɟɞɟɥɢɦ ɞɧɟɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɜɟɞɭɳɟɝɨ ɢɧɠɟ-
ɧɟɪɚ: 

 
SɁɉ.Ⱦɇ.ɂɇɀ = SɈɄɅ.ɂɌɊ / N ,          

(15) 
 
ɝɞɟ N - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɦɟɫɹɰɟ. 
 
 SɁɉ.Ⱦɇ.ɂɇɀ = 5735 / 21 = 273,1 ɪɭɛ. 
 
 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ: 
 
 SɈɋɇ.ɂɇɀ = SɁɉ.Ⱦɇ.ɂɇɀ ∙ n,         
(16) 
 
ɝɞɟ n = 84 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɡɚ ɱɟɬɵɪɟ ɦɟɫɹɰɚ ɪɚɛɨɬɵ 

 
 SɈɋɇ.ɂɇɀ = SɁɉ.Ⱦɇ.ɂɇɀ ∙ n = 273,1 ∙ 84 = 22940,4 ɪɭɛ. 

 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ: 
 
SȾɈɉ.ɂɇɀ = SɈɋɇ.ɂɇɀ ∙ kȾɁ,              

(17) 
 

ɝɞɟ kȾɁ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, kȾɁ = 0,2.  

SȾɈɉ.ɂɇɀ = 22940,4 ∙ 0,2 = 4588,08 ɪɭɛ. 
 
ȼɵɩɥɚɬɚ ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
SɊɄ.ɂɇɀ = (SɈɋɇ.ɂɇɀ + SȾɈɉ.ɂɇɀ) ∙ kɊɄ,               

(18) 
 
ɝɞɟ kɊɄ – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ kɊɄ = 0,2. 
 
 SɊɄ.ɂɇɀ = (22940,4 + 4588,08) ∙ 0,2 = 5505,7 ɪɭɛ. 
 
 ȼɵɩɥɚɬɚ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 SɋɄ.ɂɇɀ = (SɈɋɇ.ɂɇɀ + SȾɈɉ.ɂɇɀ) ∙ kɋɄ,             
(19) 
 
ɝɞɟ kɋɄ – ɫɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ kɊɄ = 0,3.  
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SɋɄ.ɂɇɀ = (22940,4 + 4588,08) ∙ 0,3 = 8258,54 ɪɭɛ. 

  



 

Иɡɦ. Лɢɫ
ɬ

№ Дɨкɭɦɟɧ-
ɬа  

Пɨɞ-
ɩɢɫь

Да-
ɬа

Лɢɫ
ɬ73 

ȻɊ – 15.03.06  ɉɁ 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɜɟɞɭɳɟɝɨ ɢɧɠɟɧɟɪɚ ɛɟɡ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɫɨɰɢɚɥɶɧɵɟ 
ɧɭɠɞɵ:  

 ɎɈɌ.ɂɇɀ = SɈɋɇ.ɂɇɀ + SȾɈɉ.ɂɇɀ + SɊɄ.ɂɇɀ + SɋɄ.ɂɇɀ                                    (20) 
 

ɎɈɌ.ɂɇɀ = 22940,4 + 4588,08+ 5505,7 + 8258,54 = 41292,72 ɪɭɛ. 
 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 SɋɈɐ = RɋɈɐ ∙ (SɈɋɇ.ɂɇɀ + SȾɈɉ.ɂɇɀ),                                                            (21) 
 

ɝɞɟ RɋɈɐ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ Rȿɋɇ = 30% ɢ ɦɟ-
ɞɢɰɢɧɫɤɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ RɈɆɋ = 0,2%. 
 
 SɋɈɐ = (0,3+0,002) ∙ (22940,4 + 4588,08) = 8313,6 ɪɭɛ. 
 

ȼɫɟɝɨ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɫ ɨɬɱɢɫɥɟɧɢɹɦɢ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ: 
 
ɎɈɌɋ = ɎɈɌ.ɂɇɀ + SɋɈɐ,         

(22) 
 
ɎɈɌɋ = 41292,72 + 8313,6 = 49606,32 ɪɭɛ. 
 
4.4 Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 
 
ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.3. Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.4. 
  

Ɍɚɛɥɢɰɚ 4.3 – ɉɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɋɬɨɢɦɨɫɬɶ, [ɪɭɛ 

Ƚɢɥɶɨɬɢɧɚ ZDM QC11K-
12*2500 

ZDM 375000 

Ƚɢɥɶɨɬɢɧɚ VIMERCATI 
CostCutter 306 

CostCutter 705000 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ 
VIMERCATI PSHY 10030 

VIMERCATI 4100000 

ɉɪɨɛɢɜɧɨɣ ɩɪɟɫɫ Euromac 
BX1000/50 

Euromac 3500000 

ɂɬɨɝɨ  8680000 
 

 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 SȺɆ = SɁ ∙ kȺ, 
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ɝɞɟ kȺ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɡɚɜɢɫɢɬ ɨɬ ɫɪɨɤɚ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ. 
SɁ – ɫɬɨɢɦɨɫɬɶ 
 
Ɍɚɛɥɢɰɚ 4.4 – Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ 

ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 
[ɥɟɬ] 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ  [ɪɭɛ/ɝɨɞ] 

Ƚɢɥɶɨɬɢɧɚ ZDM 
QC11K-12*2500 

10 37500 

Ƚɢɥɶɨɬɢɧɚ VIMERCATI 
CostCutter 306 

10 70500 
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ 
VIMERCATI PSHY 
10030 

 
7 

 
585714,28 

ɉɪɨɛɢɜɧɨɣ ɩɪɟɫɫ 
Euromac BX1000/50 

7 500000 

ɂɬɨɝɨ  1193714,28 
 
 

4.5 ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5 
 

Ɍɚɛɥɢɰɚ 4.11 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɋɭɦɦɚ, [ɪɭɛ] 
Ɂɚɬɪɚɬɵ ɧɚ ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 30000 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 320990 
Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɤɨɦɩɶɸɬɟɪɚ 2000 
Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 517,4 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɜɟɞɭɳɟɝɨ ɫɩɟɰɢɚɥɢ-
ɫɬɚ 

41292,72 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 8313,6 
ɂɬɨɝɨ 403113,72 
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Ɋɢɫɭɧɨɤ 4.1 – Ⱦɢɚɝɪɚɦɦɚ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ 
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5 ȻɀȾ - ɢɧɫɬɪɭɤɰɢɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɢ ɜɢ-
ɞɟɨ ɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧɚɥɚɯ (ȼȾɌ) 
 

Ɉɩɟɪɚɬɨɪɵ ɗȼɆ, ɨɩɟɪɚɬɨɪɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɞɚɧɧɵɯ, ɩɪɨɝɪɚɦɦɢɫɬɵ ɢ 
ɞɪɭɝɢɟ ɪɚɛɨɬɧɢɤɢ ȼɐ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɮɢɡɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. 

 

5.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

1. Ʉ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɞɨɩɭɫ-ɤɚɸɬɫɹ 
ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ: ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ. Ʉ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɨɣ  
ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɧɟ ɢɦɟɸɳɢɟ ɦɟɞɢ-
ɰɢɧɫɤɢɯ ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ, ɩɪɨɲɟɞɲɢɟ ɩɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ 
ɦɟɫɬɟ ɢ ɢɦɟɸɳɢɟ 1-ɸ ɤɜɚɥɢɮɢɤɚ-ɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
2. Ɉɩɚɫɧɵɦɢ ɢ ɜɪɟɞɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɩɪɢ ɜɵɩɨɥɧɟ-

ɧɢɢ ɪɚɛɨɬ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɹɜɥɹɸɬɫɹ: 
 ɮɢɡɢɱɟɫɤɢɟ: 

- ɩɨɜɵɲɟɧɧɵɟ ɭɪɨɜɧɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ; 
- ɩɨɜɵɲɟɧɧɵɟ ɭɪɨɜɧɢ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ; 
- ɩɨɜɵɲɟɧɧɵɟ ɭɪɨɜɧɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ; 
- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ; 
- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 
- ɩɨɜɵɲɟɧɧɵɟ ɭɪɨɜɧɢ ɡɚɩɵɥɟɧɧɨɫɬɢ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ; 
- ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɚɷɪɨɢɨɧɨɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ 

ɡɨɧɵ; 
- ɩɨɧɢɠɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɚɷɪɨɢɨɧɨɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ 

ɡɨɧɵ; 
- ɩɨɧɢɠɟɧɧɚɹ ɢɥɢ ɩɨɜɵɲɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ; 
- ɩɨɧɢɠɟɧɧɚɹ ɢɥɢ ɩɨɜɵɲɟɧɧɚɹ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ; 
- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ; 
- ɩɨɜɵɲɟɧɧɵɣ ɢɥɢ ɩɨɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ; 
- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɩɪɹɦɨɣ ɛɥɟɫɬɤɨɫɬɢ; 
- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɨɬɪɚɠɟɧɧɨɣ ɛɥɟɫɬɤɨɫɬɢ; 
- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɨɫɥɟɩɥɟɧɧɨɫɬɢ; 
- ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɹɪɤɨɫɬɢ ɜ ɩɨɥɟ ɡɪɟɧɢɹ; 
- ɩɨɜɵɲɟɧɧɚɹ ɹɪɤɨɫɬɶ ɫɜɟɬɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ; 
- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɩɭɥɶɫɚɰɢɢ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ; 
- ɩɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ 

ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ; 
 ɯɢɦɢɱɟɫɤɢɟ: 

- ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, 
ɨɡɨɧɚ, ɚɦɦɢɚɤɚ, ɮɟɧɨɥɚ, ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɢ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɛɢɮɟɧɢɥɨɜ;  
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 ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ: 
- ɧɚɩɪɹɠɟɧɢɟ ɡɪɟɧɢɹ; 
- ɧɚɩɪɹɠɟɧɢɟ ɜɧɢɦɚɧɢɹ; 
- ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ; - ɷɦɨɰɢɨɧɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ; 
- ɞɥɢɬɟɥɶɧɵɟ ɫɬɚɬɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ; 
- ɦɨɧɨɬɨɧɧɨɫɬɶ ɬɪɭɞɚ; 
- ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɢɧɮɨɪɦɚɰɢɢ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ; 
- ɧɟɪɚɰɢɨɧɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ;  

 ɛɢɨɥɨɝɢɱɟɫɤɢɟ: 
- ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

ȼɫɟ ɩɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ (ɜɢɞɟɨɦɨɧɢɬɨɪɵ) ɞɨɥɠɧɵ ɢɦɟɬɶ ɝɢɝɢɟɧɢɱɟ-
ɫɤɢɣ ɫɟɪɬɢɮɢɤɚɬ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɬɨɦ ɱɢɫɥɟ ɨɰɟɧɤɭ ɜɢɡɭɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

 
3. ɉɥɨɳɚɞɶ ɧɚ ɨɞɧɨ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɞɥɹ 

ɜɡɪɨɫɥɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɥɠɧɵ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 6 ɦ2, ɚ ɨɛɴɟɦ—ɧɟ ɦɟɧɟɟ 
20 ɦ3. 

4. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɭɜɥɚɠɧɢɬɟɥɢ ɜɨɡɞɭɯɚ, ɡɚɩɪɚɜɥɹɟɦɵɟ ɟɠɟ-
ɞɧɟɜɧɨ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɢɥɢ ɤɢɩɹɱɟɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ. 

5. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɧɟ-
ɩɨɫ-ɪɟɞɫɬɜɟɧɧɨ ɜ ɪɚɛɨɱɢɯ, ɭɱɟɛɧɵɯ ɢ ɞɨɲɤɨɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

6. Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɜɟɬɨ-
ɜɵɦ ɩɪɨɟɦɚɦ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɜɟɬ ɩɚɞɚɥ ɫɛɨ-
ɤɭ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɥɟɜɚ. 

7. ɋɯɟɦɵ ɪɚɡɦɟɳɟɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ 
ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɪɚɛɨɱɢɦɢ ɫɬɨɥɚɦɢ ɫ ɜɢɞɟɨɦɨɧɢɬɨɪɚɦɢ 
(ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɬɵɥɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɞɧɨɝɨ ɜɢɞɟɨɦɨɧɢɬɨɪɚ ɢ ɷɤɪɚɧɚ ɞɪɭɝɨɝɨ ɜɢ-
ɞɟɨɦɨɧɢɬɨɪɚ), ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɛɨɤɨ-
ɜɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɜɢɞɟɨ- ɦɨɧɢɬɨɪɨɜ - ɧɟ ɦɟɧɟɟ 1,2 ɦ. 

8. Ɋɚɛɨɱɢɣ ɫɬɭɥ (ɤɪɟɫɥɨ) ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɴɟɦɧɨ-ɩɨɜɨɪɨɬɧɵɦ ɢ ɪɟɝɭɥɢ-
ɪɭɟɦɵɦ ɩɨ ɜɵɫɨɬɟ ɢ ɭɝɥɚɦ ɧɚɤɥɨɧɚ ɫɢɞɟɧɶɹ ɢ ɫɩɢɧɤɢ, ɚ ɬɚɤɠɟ ɪɚɫɫɬɨɹɧɢɸ 
ɫɩɢɧɤɢ ɨɬ ɩɟɪɟɞɧɟɝɨ ɤɪɚɹ ɫɢɞɟɧɶɹ; ɩɪɢ ɷɬɨɦ ɪɟɝɭɥɢɪɨɜɤɚ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟɡɚɜɢɫɢɦɨɣ, ɥɟɝɤɨ ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɢ ɢɦɟɸɳɟɣ ɧɚɞɟɠɧɭɸ ɮɢɤ-
ɫɚɰɢɸ. 

9. ɗɤɪɚɧ ɜɢɞɟɨɦɨɧɢɬɨɪɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɨɬ ɝɥɚɡ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɨɩ-
ɬɢɦɚɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɢ - 600 - 700 ɦɦ, ɧɨ ɧɟ ɛɥɢɠɟ 500 ɦɦ, ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ 
ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɵɯ ɡɧɚɤɨɜ ɢ ɫɢɦɜɨɥɨɜ. 

10. ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɟɠɟɞɧɟɜɧɨ ɞɨɥɠɧɚ 
ɩɪɨɜɨɞɢɬɶɫɹ ɜɥɚɠɧɚɹ ɭɛɨɪɤɚ. 

11. ɉɨɦɟɳɟɧɢɹ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ 
ɚɩɬɟɱɤɨɣ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɢ ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ. 

12. ȼɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ ɞɥɹ ɜɡɪɨɫɥɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɞɨɥɠɧɚ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 680-800 ɦɦ; ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɣ ɜɨɡɦɨɠ-
ɧɨɫɬɢ ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 725 ɦɦ. 

13. Ɋɚɛɨɱɢɣ ɫɬɨɥ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ ɧɨɝ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 
600 ɦɦ, ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 500 ɦɦ, ɝɥɭɛɢɧɨɣ ɧɚ ɭɪɨɜɧɟ ɤɨɥɟɧ ɧɟ ɦɟɧɟɟ 450 ɦɦ 
ɢ ɧɚ ɭɪɨɜɧɟ ɜɵɬɹɧɭɬɵɯ ɧɨɝ ɧɟ ɦɟɧɟɟ 650 ɦɦ. 

  



 

Иɡɦ. Лɢɫ
ɬ

№ Дɨкɭɦɟɧ-
ɬа  

Пɨɞ-
ɩɢɫь

Да-
ɬа

Лɢɫ
ɬ78 

ȻɊ – 15.03.06  ɉɁ 

14. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɨ ɩɨɞɫɬɚɜɤɨɣ ɞɥɹ ɧɨɝ, ɢɦɟɸ-
ɳɟɣ ɲɢɪɢɧɭ ɧɟ ɦɟɧɟɟ 300 ɦɦ, ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 400 ɦɦ, ɪɟɝɭɥɢɪɨɜɤɭ ɩɨ ɜɵɫɨ-
ɬɟ ɜ ɩɪɟɞɟɥɚɯ150 ɦɦ ɢ ɩɨ ɭɝɥɭ ɧɚɤɥɨɧɚ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞɫɬɚɜɤɢ - ɞɨ 
20°. ɉɨɜɟɪɯɧɨɫɬɶ ɩɨɞɫɬɚɜɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɪɢɮɥɟɧɨɣ ɢ ɢɦɟɬɶ ɩɨ ɩɟɪɟɞɧɟɦɭ 
ɤɪɚɸ ɛɨɪɬɢɤ ɜɵɫɨɬɨɣ 10ɦɦ. 

15. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ 
ɥɟɝɤɨ ɩɟɪɟɦɟɳɚɟɦɵɦ ɩɸɩɢɬɪɨɦ ɞɥɹ ɞɨɤɭɦɟɧɬɨɜ. 

16. Ʉɥɚɜɢɚɬɭɪɭ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
100-300 ɦɦ ɨɬ ɤɪɚɹ, ɨɛɪɚɳɟɧɧɨɝɨ ɤ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ, ɪɟɝɭ-
ɥɢɪɭɟɦɨɣ ɩɨ ɜɵɫɨɬɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɬɞɟɥɶɧɨ ɨɬ ɨɫɧɨɜɧɨɣ ɫɬɨɥɟɲɧɢɰɵ. 

17. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸ-
ɬɟɪɨɦ ɛɟɡ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɩɟɪɟɪɵɜɨɜ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 2 ɱɚɫɨɜ. 

18. ȼɨ ɜɪɟɦɹ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɩɟɪɟɪɵɜɨɜ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɧɟɪɜɧɨ-
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɬɨɦɥɟɧɢɹ ɡɪɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ, ɭɫɬɪɚɧɟɧɢɹ 
ɜɥɢɹɧɢɹ ɝɢɩɨɞɢɧɚɦɢɢ ɢ ɝɢɩɨɤɢɧɟɡɢɢ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɜɢɬɢɹ ɩɨɡɧɨɬɨɧɢɱɟ-
ɫɤɨɝɨ ɭɬɨɦɥɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɩɨɥɧɹɬɶ ɤɨɦɩɥɟɤɫɵ ɫɩɟɰɢɚɥɶɧɵɯ ɭɩɪɚɠɧɟ-
ɧɢɣ. 

19. ɋ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɦɨɧɨɬɨɧɧɨɫɬɢ ɰɟ-
ɥɟ-ɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɱɟɪɟɞɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ ɨɫɦɵɫɥɟɧɧɨɝɨ ɬɟɤɫɬɚ ɢ ɱɢɫɥɨ-
ɜɵɯ ɞɚɧɧɵɯ (ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɪɚɛɨɬ), ɱɟɪɟɞɨɜɚɧɢɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɟɤ-
ɫɬɨɜ ɢ ɜɜɨɞɚ ɞɚɧɧɵɯ (ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɪɚɛɨɬɵ). 

20. ȼ ɫɥɭɱɚɹɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɭ ɪɚɛɨɬɚɸɳɢɯ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟ-
ɪɨɦ ɡɪɢɬɟɥɶɧɨɝɨ ɞɢɫɤɨɦɮɨɪɬɚ ɢ ɞɪɭɝɢɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɭɛɴɟɤɬɢɜɧɵɯ ɨɳɭ-
ɳɟɧɢɣ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ, ɪɟɠɢɦɨɜ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ 
ɩɨɞɯɨɞ ɜ ɨɝɪɚɧɢɱɟɧɢɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ, ɤɨɪɪɟɤ-
ɰɢɸ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɪɵɜɨɜ ɞɥɹ ɨɬɞɵɯɚ ɢɥɢ ɩɪɨɜɨɞɢɬɶ ɫɦɟɧɭ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɧɚ ɞɪɭɝɭɸ, ɧɟ ɫɜɹɡɚɧɧɭɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 

21. Ɋɚɛɨɬɚɸɳɢɦ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɧɚ-
ɩɪɹɠɟɧɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɩɟɪɟɪɵɜɨɜ ɢ ɜ ɤɨɧɰɟ ɪɚɛɨɱɟɝɨ ɞɧɹ 
ɩɨɤɚɡɚɧɚ ɩɫɢɯɨɥɨɝɢɱɟɫɤɚɹ ɪɚɡɝɪɭɡɤɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɨɦɟɳɟɧɢ-
ɹɯ (ɤɨɦɧɚɬɚ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɪɚɡɝɪɭɡɤɢ). 

22. ɋɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ 
ɤɨɦɩɶɸɬɟɪɟ ɹɜɥɹɸɬɫɹ: - ɛɟɥɵɣ ɯ/ɛ ɯɚɥɚɬ; - ɷɤɪɚɧɧɵɣ ɡɚɳɢɬɧɵɣ ɮɢɥɶɬɪ ɤɥɚɫɫɚ 
«ɩɨɥɧɚɹ ɡɚɳɢɬɚ»; - ɫɩɟɰɢɚɥɶɧɵɟ ɫɩɟɤɬɪɚɥɶɧɵɟ ɨɱɤɢ. 

 
5.2 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ 

 
1. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪ ɨɛɹɡɚɧ: 
- ɜɵɦɵɬɶ ɥɢɰɨ ɢ ɪɭɤɢ ɫ ɦɵɥɨɦ ɢ ɧɚɞɟɬɶ ɛɟɥɵɣ ɯ/ɛ ɯɚɥɚɬ; 
- ɨɫɦɨɬɪɟɬɶ ɢ ɩɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 
- ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɨɫɜɟɳɟɧɧɨɫɬɶ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɭɛɟɞɢɬɶɫɹ ɜ ɞɨɫɬɚɬɨɱ-

ɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɨɬɫɭɬɫɬɜɢɢ ɨɬɪɚɠɟɧɢɣ ɧɚ ɷɤɪɚɧɟ, ɨɬɫɭɬɫɬɜɢɢ ɜɫɬɪɟɱɧɨɝɨ 
ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ; 

- ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɥɟɤɬɪɨɫɟɬɶ; 
- ɭɛɟɞɢɬɶɫɹ ɜ ɧɚɥɢɱɢɢ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɢ ɩɨɞɤɥɸɱɟɧɢɹ ɷɤɪɚɧɧɨɝɨ  
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ɩɪɨɜɨɞɧɢɤɚ ɤ ɤɨɪɩɭɫɭ ɩɪɨɰɟɫɫɨɪɚ; 
- ɩɪɨɬɟɪɟɬɶ ɫɩɟɰɢɚɥɶɧɨɣ ɫɚɥɮɟɬɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶ ɷɤɪɚɧɚ ɢ ɡɚɳɢɬɧɨɝɨ 

ɮɢɥɶɬɪɚ; 
- ɭɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɞɢɫɤɟɬ ɜ ɞɢɫɤɨɜɨɞɚɯ ɩɪɨɰɟɫɫɨɪɚ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 

 ɤɨɦɩɶɸɬɟɪɚ; 
- ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɬɨɥɚ, ɫɬɭɥɚ, ɩɨɞɫɬɚɜɤɢ ɞɥɹ ɧɨɝ, 

ɩɸɩɢɬɪɚ, ɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɝɥɚ ɧɚɤɥɨɧɚ ɷɤɪɚɧɚ, ɩɨɥɨɠɟɧɢɹ ɤɥɚɜɢɚ-
ɬɭɪɵ ɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɩɪɨɢɡɜɟɫɬɢ ɪɟɝɭɥɢɪɨɜɤɭ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɢ ɤɪɟɫɥɚ, 
ɚ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɦɩɶɸɬɟɪɚ ɜ ɰɟɥɹɯ ɢɫɤɥɸɱɟɧɢɹ ɧɟɭɞɨɛɧɵɯ 
ɩɨɡ, ɞɥɢɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɷɪɝɨɧɨɦɢɤɢ. 

2. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɤɨɦɩɶɸɬɟɪɚ ɨɩɟɪɚɬɨɪ ɨɛɹɡɚɧ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

- ɜɤɥɸɱɢɬɶ ɛɥɨɤ ɩɢɬɚɧɢɹ;  
- ɜɤɥɸɱɢɬɶ ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɩɪɢɧɬɟɪ, ɦɨɧɢɬɨɪ, ɫɤɚɧɟɪ ɢ ɞɪ.); 
- ɜɤɥɸɱɢɬɶ ɫɢɫɬɟɦɧɵɣ ɛɥɨɤ (ɩɪɨɰɟɫɫɨɪ). 
3. Ɉɩɟɪɚɬɨɪɭ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ ɩɪɢ: - ɨɬɫɭɬɫɬɜɢɢ ɧɚ ȼȾɌ 

ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ ɫɟɪɬɢɮɢɤɚɬɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɨɰɟɧɤɭ ɜɢɡɭɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ; 
- ɨɬɫɭɬɫɬɜɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɚɬɬɟɫɬɚɰɢɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 

ɞɚɧɧɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢɥɢ ɩɪɢ ɧɚɥɢɱɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ; 

- ɨɬɫɭɬɫɬɜɢɢ ɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɧɨɝɨ ɮɢɥɶɬɪɚ ɤɥɚɫɫɚ «ɩɨɥɧɚɹ ɡɚɳɢɬɚ»; 
- ɨɬɤɥɸɱɟɧɧɨɦ ɡɚɡɟɦɥɹɸɳɟɦ ɩɪɨɜɨɞɧɢɤɟ ɡɚɳɢɬɧɨɝɨ ɮɢɥɶɬɪɚ; 
- ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɨɬɫɭɬɫɬɜɢɢ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɉɗȼɆ ɢ ȼȾɌ; 
- ɨɬɫɭɬɫɬɜɢɢ ɭɝɥɟɤɢɫɥɨɬɧɨɝɨ ɢɥɢ ɩɨɪɨɲɤɨɜɨɝɨ ɨɝɧɟɬɭɲɢɬɟɥɹ ɢ ɚɩɬɟɱɤɢ 

ɩɟɪɜɨɣ ɩɨɦɨɳɢ; 
- ɧɚɪɭɲɟɧɢɢ ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦ ɪɚɡɦɟɳɟɧɢɹ ȼȾɌ (ɩɪɢ ɨɞɧɨɪɹɞɧɨɦ 

ɪɚɫ-ɩɨɥɨɠɟɧɢɢ ɦɟɧɟɟ 1 ɦ ɨɬ ɫɬɟɧ, ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɤɨɥɨɧɧɭ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɟɟ 1,5 ɦ, ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɧɚ ɩɥɨɳɚɞɢ ɦɟɧɟɟ 6 ɤɜ.ɦ ɧɚ ɨɞɧɨ 
ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɩɪɢ ɪɹɞɧɨɦ ɪɚɡɦɟɳɟɧɢɢ ɞɢɫɩɥɟɟɜ ɷɤɪɚɧɚɦɢ ɞɪɭɝ ɤ ɞɪɭɝɭ). 

4. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ: 
- ɩɨɞɝɨɬɨɜɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɬɚɤ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɧɟɭɞɨɛɧɵɟ ɩɨɡɵ ɢ 

ɞɥɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ; 
- ɢɫɤɥɸɱɢɬɶ ɛɥɢɤɢ ɧɚ ɷɤɪɚɧɟ; 
- ɧɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɥɸɦɢɧɟɫɰɟɧɬɧɵɦɢ ɥɚɦɩɚɦɢ, ɟɫɥɢ ȼɵ ɡɚɦɟɱɚɟɬɟ ɢɯ ɦɢ-

ɝɚɧɢɟ; 
- ɫɬɟɧɚ ɢɥɢ ɤɚɤɚɹ-ɥɢɛɨ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɡɚɞɢ ɞɢɫɩɥɟɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɫɜɟ-

ɳɟɧɚ ɩɪɢɦɟɪɧɨ ɬɚɤ ɠɟ, ɤɚɤ ɷɤɪɚɧ; 
- ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ; 
- ɭɫɬɚɧɨɜɢɬɶ ɮɢɥɶɬɪ ɧɚ ɷɤɪɚɧ ɢ ɡɚɡɟɦɥɢɬɶ ɟɝɨ; 
- ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɹɞɨɦ ɬɟɪɦɢɧɚɥɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟ-

ɧɟɟ 1,2 ɦ; 
- ɰɟɧɬɪ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɞɢɫɩɥɟɟ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɜɵɫɨɬɟ 0,7 -1,2 ɦ 

ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ. 
5. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɩɸɩɢɬɪɨɦ ɞɥɹ ɪɚɫɩɨɥɨɠɟ-

ɧɢɹ ɞɨɤɭɦɟɧɬɨɜ ɢ ɩɨɞɫɬɚɜɤɨɣ ɞɥɹ ɨɬɞɵɯɚ ɪɭɤ. 
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6. Ɉɫɦɨɬɪɟɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢ ɭɛɪɚɬɶ ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ. 
 

5.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
 

1. Ɉɩɟɪɚɬɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɛɹɡɚɧ: 
- ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɬɭ ɪɚɛɨɬɭ, ɤɨɬɨɪɚɹ ɟɦɭ ɛɵɥɚ ɩɨɪɭɱɟɧɚ ɢ ɩɨ ɤɨɬɨɪɨɣ 

ɨɧ ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧ; 
- ɫɨɞɟɪɠɚɬɶ ɜ ɩɨɪɹɞɤɟ ɢ ɱɢɫɬɨɬɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 
- ɞɟɪɠɚɬɶ ɨɬɤɪɵɬɵɦɢ ɜɫɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɭɫɬɪɨɣɫɬɜ; 
- ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ «ɦɵɲɶ» ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɫɩɟɰɢɚɥɶ-

ɧɨɝɨ ɤɨɜɪɢɤɚ; 
- ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɤɪɚɳɟɧɢɹ ɪɚɛɨɬɵ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɤɨɪɪɟɤɬ-

ɧɨ ɡɚɤɪɵɬɶ ɜɫɟ ɚɤɬɢɜɧɵɟ ɡɚɞɚɱɢ; 
- ɨɬɤɥɸɱɚɬɶ ɩɢɬɚɧɢɟ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɩɟɪɚɬɨɪ ɜɨ ɜɪɟɦɹ ɩɟɪɟ-

ɪɵɜɚ ɜ ɪɚɛɨɬɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɵɧɭɠɞɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢ-
ɡɨɫɬɢ ɨɬ ɜɢɞɟɨɬɟɪɦɢɧɚɥɚ (ɦɟɧɟɟ 2 ɦɟɬɪɨɜ), ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɢɬɚɧɢɟ ɪɚɡ-
ɪɟɲɚɟɬɫɹ ɧɟ ɨɬɤɥɸɱɚɬɶ; 

- ɜɵɩɨɥɧɹɬɶ ɋɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɢ ɫɨɛɥɸɞɚɬɶ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɢ ɨɬɞɵɯɚ; 
- ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɹɦɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
- ɩɪɢ ɪɚɛɨɬɟ ɫ ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɮɢɡɢɨɥɨɝɢɱ-

ɧɵɣ ɪɟɠɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɟɪɧɵɯ ɫɢɦɜɨɥɨɜ ɧɚ ɛɟɥɨɦ ɮɨɧɟ; 
- ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɪɟɠɢɦɨɦ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɪɟɝɥɚɦɟɧɬɢɪɨ-

ɜɚɧɧɵɟ ɩɟɪɟɪɵɜɵ ɜ ɪɚɛɨɬɟ ɢ ɜɵɩɨɥɧɹɬɶ ɜ ɮɢɡɤɭɥɶɬɩɚɭɡɚɯ ɢ ɜ ɮɢɡɤɭɥɶɬɦɢɧɭɬ-
ɤɚɯ ɪɟɤɨɦɟɧ-ɞɨɜɚɧɧɵɟ ɭɩɪɚɠɧɟɧɢɹ ɞɥɹ ɝɥɚɡ, ɲɟɢ, ɪɭɤ, ɬɭɥɨɜɢɳɚ, ɧɨɝ; 

- ɫɨɛɥɸɞɚɬɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɥɚɡ ɞɨ ɷɤɪɚɧɚ ɜ ɩɪɟɞɟɥɚɯ 60-80 ɫɦ. 
2. Ɉɩɟɪɚɬɨɪɭ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɡɚɩɪɟɳɚɟɬɫɹ: 
- ɤɚɫɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɷɤɪɚɧɚ ɦɨɧɢɬɨɪɚ ɢ ɤɥɚɜɢɚɬɭɪɵ; 
- ɩɪɢɤɚɫɚɬɶɫɹ ɤ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɫɢɫɬɟɦɧɨɝɨ ɛɥɨɤɚ (ɩɪɨɰɟɫɫɨɪɚ) ɩɪɢ ɜɤɥɸ-

ɱɟɧɧɨɦ ɩɢɬɚɧɢɢ; 
- ɩɟɪɟɤɥɸɱɚɬɶ ɪɚɡɴɟɦɵ ɢɧɬɟɪɮɟɣɫɧɵɯ ɤɚɛɟɥɟɣ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɩɢɬɚɧɢɢ; 
- ɡɚɝɪɨɦɨɠɞɚɬɶ ɜɟɪɯɧɢɟ ɩɚɧɟɥɢ ɭɫɬɪɨɣɫɬɜ ɛɭɦɚɝɚɦɢ ɢ ɩɨɫɬɨɪɨɧɧɢɦɢ 

ɩɪɟɞ-ɦɟɬɚɦɢ; 
- ɞɨɩɭɫɤɚɬɶ ɡɚɯɥɚɦɥɟɧɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɛɭɦɚɝɨɣ ɜ ɰɟɥɹɯ ɧɟɞɨɩɭɳɟ-

ɧɢɹ ɧɚɤɚɩɥɢɜɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɵɥɢ; 
- ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɤɬɢɜɧɨɣ ɡɚɞɚ-

ɱɢ; - ɩɪɨɢɡɜɨɞɢɬɶ ɱɚɫɬɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ; 
- ɞɨɩɭɫɤɚɬɶ ɩɨɩɚɞɚɧɢɟ ɜɥɚɝɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɢɫɬɟɦɧɨɝɨ ɛɥɨɤɚ (ɩɪɨɰɟɫ-

ɫɨɪɚ), ɦɨɧɢɬɨɪɚ, ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɥɚɜɢɚɬɭɪɵ, ɞɢɫɤɨɜɨɞɨɜ, ɩɪɢɧɬɟɪɨɜ ɢ 
ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ; 

- ɜɤɥɸɱɚɬɶ ɫɢɥɶɧɨ ɨɯɥɚɠɞɟɧɧɨɟ (ɩɪɢɧɟɫɟɧɧɨɟ ɫ ɭɥɢɰɵ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ) 
ɨɛɨɪɭɞɨɜɚɧɢɟ; 

- ɩɪɨɢɡɜɨɞɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɫɤɪɵɬɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɩɪɟɜɵɲɚɬɶ ɜɟɥɢɱɢɧɭ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɫɢɦɜɨɥɨɜ ɫɜɵɲɟ 30 
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 ɬɵɫ. ɡɚ 4 ɱɚɫɚ ɪɚɛɨɬɵ. 
3. Ɉɞɧɢɦ ɢɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɣ: 40 

45 ɦɢɧ. ɪɚɛɨɬɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢ 15-20 ɦɢɧ. ɩɟɪɟɪɵɜ. 
4. ɉɪɢ ɩɨɫɬɨɹɧɧɨɣ ɪɚɛɨɬɟ ɷɤɪɚɧ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ ɰɟɧɬɪɟ ɩɨɥɹ ɨɛɡɨ-

ɪɚ, ɞɨɤɭɦɟɧɬɵ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɫɥɟɜɚ ɧɚ ɫɬɨɥɟ ɢɥɢ ɧɚ ɩɸɩɢɬɪɟ, ɜ ɨɞɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɫ ɷɤɪɚɧɨɦ. 

 
5.4 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

 
1. Ɉɩɟɪɚɬɨɪ ɨɛɹɡɚɧ: 
- ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɪɵɜɨɜ ɩɪɨɜɨɞɨɜ ɩɢɬɚɧɢɹ, ɧɟɢɫɩɪɚɜɧɨ-

ɫɬɢ ɡɚɡɟɦɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɹɯ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɹɜɥɟɧɢɹ ɡɚɩɚ-
ɯɚ ɝɚɪɢ ɧɟɦɟɞɥɟɧɧɨ ɨɬɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɢ ɫɨɨɛɳɢɬɶ ɨɛ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢ ɞɟɠɭɪɧɨɦɭ ɷɥɟɤɬɪɢɤɭ; 

- ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɱɟɥɨɜɟɤɚ, ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ, ɧɟɦɟɞɥɟɧɧɨ 
ɨɫɜɨɛɨɞɢɬɶ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ ɬɨɤɚ ɩɭɬɟɦ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚ-
ɧɢɹ ɢ ɞɨ ɩɪɢɛɵɬɢɹ ɜɪɚɱɚ ɨɤɚɡɚɬɶ ɩɨɬɟɪɩɟɜɲɟɦɭ ɩɟɪɜɭɸ ɦɟɞɢɰɢɧɫɤɭɸ ɩɨ-
ɦɨɳɶ; 

- ɩɪɢ ɥɸɛɵɯ ɫɥɭɱɚɹɯ ɫɛɨɹ ɜ ɪɚɛɨɬɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ 
ɩɪɨ-ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɦɟɞɥɟɧɧɨ ɜɵɡɜɚɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɢɧɠɟɧɟɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ; 

- ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɪɟɡɢ ɜ ɝɥɚɡɚɯ, ɪɟɡɤɨɦ ɭɯɭɞɲɟɧɢɢ ɜɢɞɢɦɨɫɬɢɧɟ-
ɜɨɡ-ɦɨɠɧɨɫɬɢ ɫɮɨɤɭɫɢɪɨɜɚɬɶ ɜɡɝɥɹɞ ɢɥɢ ɧɚɜɟɫɬɢ ɟɝɨ ɧɚ ɪɟɡɤɨɫɬɶ, ɩɨɹɜɥɟɧɢɢ 
ɛɨɥɢ ɜ ɩɚɥɶɰɚɯ ɢ ɤɢɫɬɹɯ ɪɭɤ, ɭɫɢɥɟɧɢɢ ɫɟɪɞɰɟɛɢɟɧɢɹ ɫɥɟɞɭɟɬ ɧɟɦɟɞɥɟɧɧɨ ɩɨ-
ɤɢɧɭɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɫɨɨɛɳɢɬɶ ɨ ɩɪɨɢɫɲɟɞɲɟɦ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ ɨɛɪɚ-
ɬɢɬɶɫɹ ɤ ɜɪɚɱɭ; 

- ɩɪɢ ɜɨɡɝɨɪɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ 
ɬɭɲɟɧɢɸ ɨɱɚɝɚ ɩɨɠɚɪɚ ɩɪɢ ɩɨɦɨɳɢ ɭɝɥɟɤɢɫɥɨɬɧɨɝɨ ɢɥɢ ɩɨɪɨɲɤɨɜɨɝɨ ɨɝɧɟ-
ɬɭɲɢɬɟɥɹ, ɜɵɡɜɚɬɶ ɩɨɠɚɪɧɭɸ ɤɨɦɚɧɞɭ ɢ ɫɨɨɛɳɢɬɶ ɨ ɩɪɨɢɫɲɟɫɬɜɢɢ ɪɭɤɨɜɨɞɢ-
ɬɟɥɸ ɪɚɛɨɬ. 

2. ȼ ɫɥɭɱɚɟ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɩɪɟɤɪɚɬɢɬɟ ɪɚɛɨɬɭ ɢ ɞɨɥɨɠɢɬɟ 
ɪɭɤɨɜɨɞɢɬɟɥɸ. ɇɟ ɩɵɬɚɣɬɟɫɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɹɫɧɹɬɶ ɢ ɭɫɬɪɚɧɹɬɶ ɩɪɢɱɢɧɭ. 
ɉɨɦɧɢɬɟ, ɱɬɨ ɧɚɩɪɹɠɟɧɢɟ ɦɨɠɟɬ ɬɚɤɠɟ ɧɟɨɠɢɞɚɧɧɨ ɩɨɹɜɢɬɶɫɹ. 

3.ɉɪɢ ɡɚɝɨɪɚɧɢɢ ɢɥɢ ɩɨɠɚɪɟ ɩɨɦɧɢɬɟ, ɱɬɨ ɬɭɲɢɬɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ 
ɫɥɟɞɭɟɬ ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ ɢɥɢ ɩɨɪɨɲɤɨɜɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ, ɫɭɯɢɦ ɩɟɫɤɨɦ ɜɨ 
ɢɡɛɟɠɚɧɢɟ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

 

5.5. Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ 
 

1. ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪ ɨɛɹɡɚɧ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɭɸ ɩɨ-
ɫɥɟ-ɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɤɥɸɱɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ: 

- ɩɪɨɢɡɜɟɫɬɢ ɡɚɤɪɵɬɢɟ ɜɫɟɯ ɚɤɬɢɜɧɵɯ ɡɚɞɚɱ; 
- ɜɵɩɨɥɧɢɬɶ ɩɚɪɤɨɜɤɭ ɫɱɢɬɵɜɚɸɳɟɣ ɝɨɥɨɜɤɢ ɠɟɫɬɤɨɝɨ ɞɢɫɤɚ (ɟɫɥɢ ɧɟ 

ɩɪɟɞɭɫ-ɦɨɬɪɟɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɚɪɤɨɜɤɚ ɝɨɥɨɜɤɢ); 
- ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜ ɞɢɫɤɨɜɨɞɚɯ ɧɟɬ ɞɢɫɤɟɬ; 
- ɜɵɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɫɢɫɬɟɦɧɨɝɨ ɛɥɨɤɚ (ɩɪɨɰɟɫɫɨɪɚ); 
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- ɜɵɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɜɫɟɯ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
- ɨɬɤɥɸɱɢɬɶ ɛɥɨɤ ɩɢɬɚɧɢɹ. 
2. ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪ ɨɛɹɡɚɧ ɨɫɦɨɬɪɟɬɶ ɢ ɩɪɢɜɟɫɬɢ ɜ ɩɨɪɹ-

ɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɫɧɹɬɶ ɯɚɥɚɬ ɢ ɜɵɦɵɬɶ ɫ ɦɵɥɨɦ ɥɢɰɨ ɢ ɪɭɤɢ. 
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6 Ɋɚɡɪɚɛɨɬɤɚ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  
  

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №1 
Ɂɧɚɤɨɦɫɬɜɨ ɫ Siemens Tecnomatix Plant Simulation 

  
ɐɟɥɶ ɪɚɛɨɬɵ: Ʉɪɚɬɤɨɟ ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɪɨɞɭɤɬɨɦ. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɛɢɛ-

ɥɢɨɬɟɤɨɣ ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɴɟɤɬɨɜ ɪɚɡɞɟɥɚ Material Flow, ɫɨɡɞɚɬɶ ɫ ɢɯ ɩɨɦɨɳɶɸ 
ɩɪɨɫɬɟɣɲɭɸ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ.   

 
Ʉɪаɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɶя 

  
Plant Simulation ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɢɡɭɚɥɶɧɭɸ ɨɛɴɟɤɬɧɨɨɪɢɟɧɬɢɪɨɜɚɧ-

ɧɭɸ ɫɪɟɞɭ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɲɢɪɨɤɨɝɨ ɤɥɚɫɫɚ ɫɢɫɬɟɦ. 
Ɇɨɞɟɥɢ ɫɬɪɨɹɬɫɹ ɢɡ ɢɦɟɸɳɟɣɫɹ ɛɢɛɥɢɨɬɟɤɢ ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɴɟɤɬɨɜ, ɜ ɤɨɬɨɪɨɣ 
ɢɦɟɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɨɜ: 

- Material Flow - ɨɛɴɟɤɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɞɜɢɠɧɵɯ 
ɨɛɴɟɤɬɨɜ. ɇɚɩɪɢɦɟɪ: Source (ɢɫɬɨɱɧɢɤ ɞɟɬɚɥɟɣ), SingleProc (ɟɞɢɧɢɱɧɚɹ ɨɩɟɪɚ-
ɰɢɹ), Buffer (ɧɚɤɨɩɢɬɟɥɶ), Line (ɤɨɧɜɟɣɟɪ). 

- Movable Units - ɩɨɞɜɢɠɧɵɟ ɨɛɴɟɤɬɵ: Entity (ɞɟɬɚɥɶ), Container (ɬɚɪɚ), 
Transporter (ɫɚɦɨɞɜɢɠɭɳɢɣɫɹ ɬɪɚɧɫɩɨɪɬ). 

- Information Flow - ɨɛɴɟɤɬɵ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɞɟɥɢ 
(ɩɟɪɟɦɟɧɧɵɟ, ɬɚɛɥɢɰɵ, ɝɟɧɟɪɚɬɨɪɵ ɫɨɛɵɬɢɣ, ɢɧɬɟɪɮɟɣɫɵ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, 
ɦɟɬɨɞɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɣ). 

- User Interface - ɨɛɴɟɤɬɵ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ (ɝɪɚɮɢɤɢ, ɞɢɚɝɪɚɦ-
ɦɵ). 

ɉɪɢɦɟɧɟɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɫɨɡɞɚɧɢɢ ɧɨɜɵɯ ɚɜɬɨ-
ɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɛɭɞɭɳɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɇɨɞɟɥɢ ɦɨɝɭɬ ɨɬɜɟɱɚɬɶ ɪɚɡ-
ɥɢɱɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɉɪɢ ɫɨɡɞɚɧɢɢ 
ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɜ Tecnomatix Plant Simulation, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨ-
ɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ, ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ-
ɧɭɸ ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɢɫɬɟɦɭ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, 
ɢ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ, ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɧɟ ɢɦɟɸɬ 
ɡɧɚɱɟɧɢɹ, ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɫ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɜɫɬɪɨ-
ɟɧɧɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ SimTalk. 

Tecnomatix Plant Simulation ɩɨɡɜɨɥɹɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɩɟɪɟɞɚɱɭ ɞɟɬɚɥɟɣ 
ɦɟɠɞɭ ɨɛɪɚɛɚɬɵɜɚɸɳɢɦɢ ɫɬɚɧɤɚɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ 
ɨɛɴɟɤɬ Connector. Ⱦɟɬɚɥɢ ɜ ɦɨɞɟɥɢ ɧɟ ɩɟɪɟɦɟɳɚɸɬɫɹ ɩɪɹɦɨɥɢɧɟɣɧɨ. Ɉɧɢ ɦɨ-
ɝɭɬ ɩɨɜɬɨɪɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɧɚ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɢɥɢ ɢɦɟɬɶ ɪɚɡ-
ɥɢɱɧɨɟ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ. Ɉɫɭɳɟɫɬɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɜɧɟɫɟɧɢɟ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɭ. ɗɬɚ ɬɚɛɥɢɰɚ 
ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɛɨɬɤɚ, 
ɨ ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ, ɨ ɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɫɬɚɧɰɢɢ, ɨ ɧɨɦɟɪɟ ɨɩɟ-
ɪɚɰɢɢ, ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɨ ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɛɭɮɟɪɚɯ 
ɞɨ ɢɥɢ ɩɨɫɥɟ ɨɛɨɪɭɞɨɜɚɧɢɹ  
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ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɞɜɢɠɧɵɟ ɨɛɴɟɤɬɵ (Movable Units) ɩɟɪɟɦɟɳɚɸɬɫɹ 
ɩɨ ɫɨɡɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɟ, ɝɟɧɟɪɢɪɭɹ ɫɨɛɵɬɢɹ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟ-
ɦɵɟ ɩɚɪɚɦɟɬɪɚɦɢ ɨɛɴɟɤɬɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɜɯɨɞɟ ɧɚ ɨɛɴɟɤɬ ɢ ɜɵɯɨɞɟ ɫ ɧɟɝɨ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɛɢɪɚɟɬɫɹ ɫɬɚɬɢɫɬɢɤɚ - ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɡɚɩɨɥɧɟɧɧɨɫɬɶ ɧɚɤɨɩɢɬɟɥɟɣ, ɥɸɛɵɟ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ. ɉɨɦɢɦɨ ɨɛɵɱɧɨɝɨ, 
ɞɜɭɦɟɪɧɨɝɨ, ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫ ɚɧɢɦɚɰɢɟɣ ɧɚ ɨɫɧɨɜɟ ɢɤɨɧɨɤ, ɦɨɞɟɥɶ ɦɨɠɟɬ 
ɢɦɟɬɶ ɬɪёɯɦɟɪɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɪёɯɦɟɪɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɢɫɩɨɥɶɡɭɸɬɫɹ 3D-ɦɨɞɟɥɢ ɜ ɮɨɪɦɚɬɟ JT. 

ɇɚɱɢɧɚɹ ɫ ɜɟɪɫɢɢ 9 ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɥɧɨɰɟɧɧɚɹ ɩɨɞɞɟɪɠɤɚ 64-ɛɢɬɧɨɣ ɚɪ-
ɯɢɬɟɤɬɭɪɵ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ. Ɉɫɭɳɟɫɬɜ-
ɥёɧ ɩɟɪɟɯɨɞ ɧɚ ɫɬɚɧɞɚɪɬɧɨɟ ɝɪɚɮɢɱɟɫɤɨɟ ɹɞɪɨ DirectModel, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɨɛ-
ɦɟɧɢɜɚɬɶɫɹ ɫ ɞɪɭɝɢɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ ɦɨɞɟɥɹɦɢ ɜ ɮɨɪɦɚɬɟ JT. ɂɧɫɬɪɭɦɟɧɬ 
Pack and Go, ɩɨɡɜɨɥɹɟɬ ɡɚɩɢɫɚɬɶ ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɜ ɜɢɞɟ ɢɫɩɨɥɧɹɟɦɨɝɨ 
ɮɚɣɥɚ EXE, ɧɟ ɬɪɟɛɭɸɳɟɝɨ ɥɢɰɟɧɡɢɢ Plant Simulation ɞɥɹ ɫɜɨɟɣ ɪɚɛɨɬɵ. ɂɧɫɬ-
ɪɭɦɟɧɬ «Ɇɟɧɟɞɠɟɪ ɛɢɛɥɢɨɬɟɤ», ɩɨɡɜɨɥɹɸɳɢɣ ɨɬɫɥɟɠɢɜɚɬɶ ɜɟɪɫɢɢ ɢɫɩɨɥɶɡɭɟ-
ɦɵɯ ɜ ɦɨɞɟɥɢ ɩɪɢɤɥɚɞɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɢɡɵɦɚɬɶ ɢ ɞɨɛɚɜɥɹɬɶ ɧɨɜɵɟ ɛɢɛɥɢɨɬɟɤɢ 
ɜ ɦɨɞɟɥɶ. ȼ ɜɟɪɫɢɢ 10 ɪɟɚɥɢɡɨɜɚɧ ɢɧɬɟɪɮɟɣɫ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɫ PLM-ɫɢɫɬɟɦɨɣ 
Teamcenter, ɩɨɡɜɨɥɹɸɳɢɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ 
ɫɢɦɭɥɹɰɢɢ. ɉɨɹɜɢɥɫɹ ɢɧɬɟɪɮɟɣɫ SQLite. Ⱦɨɛɚɜɥɟɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɛɴ-
ɟɤɬɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɧɜɟɣɟɪɧɵɯ ɫɢɫɬɟɦ.  

ȼɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɭɤɬɚ: - ɜɫɬɪɨɟɧɧɵɣ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ SimTalk - ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɦɨɞɟɥɢ ɫ ɧɟɨɝɪɚɧɢɱɟɧ-
ɧɨɣ ɝɥɭɛɢɧɨɣ ɜɥɨɠɟɧɧɨɫɬɢ - ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɢɦɭɥɹɰɢɢ ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɤɚɡɨɜ - ɧɚɛɨɪ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ: ɚɧɚɥɢɡɚ-
ɬɨɪ ɭɡɤɢɯ ɦɟɫɬ, ɞɢɚɝɪɚɦɦɚ Ƚɚɧɬɚ, ɞɢɚɝɪɚɦɦɚ ɋɷɧɤɢ ɢ ɞɪ. - ɜɫɬɪɨɟɧɧɵɟ ɭɧɢɜɟɪ-
ɫɚɥɶɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɨɩɬɢɦɢɡɚɰɢɢ - ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɩɪɨɜɟ-
ɞɟɧɢɟ ɧɚɛɨɪɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

- ɨɩɬɢɦɢɡɚɰɢɹ ɧɚ ɨɫɧɨɜɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ - ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɧɟɫɤɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪɨɜ - ɢɧɬɟɪɮɟɣɫɵ ɞɥɹ ɨɛɦɟɧɚ 
ɞɚɧɧɵɦɢ (ODBC, SQL, Excel, XML, ActiveX, OPC ɢ ɞɪ.)  

Ɉɛɴɟɤɬɵ ɪɚɡɞɟɥɚ Material Flow.  
EventController ɤɨɨɪɞɢɧɢɪɭɟɬ ɢ ɫɢɧɯɪɨɧɢɡɢɪɭɟɬ ɪɚɡɥɢɱɧɵɟ ɫɨɛɵɬɢɹ, 

ɩɪɨɢɫɯɨɞɹɳɢɟ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Plant Simulation ɹɜɥɹɟɬɫɹ 
ɞɢɫɤɪɟɬɧɵɦ ɫɨɛɵɬɢɟɦ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɵɜɚɟɬ ɢɡɦɟɧɟ-
ɧɢɹ ɫɨɫɬɨɹɧɢɹ ɦɨɞɟɥɢ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɚ ɧɟ 
ɩɨɫɬɨɹɧɧɨ ɜ ɬɟɱɟɧɢɟ ɞɨɥɝɨɝɨ ɜɪɟɦɟɧɢ. Ʉɨɝɞɚ ɱɚɫɬɶ ɜɯɨɞɢɬ ɜ ɫɬɚɧɰɢɸ ɨɛɪɚɛɨɬ-
ɤɢ, ɧɚɩɪɢɦɟɪ SingleProc, Plant Simulation ɜɵɱɢɫɥɹɟɬ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ, ɱɬɨ-
ɛɵ ɨɛɪɚɛɨɬɚɬɶ ɟɝɨ ɢ ɜɜɨɞɢɬ ɷɬɨ ɫɨɛɵɬɢɟ, ɢ ɷɬɨ ɜɪɟɦɹ ɜ ɫɩɢɫɨɤ ɡɚɩɥɚɧɢɪɨɜɚɧ-
ɧɵɯ ɫɨɛɵɬɢɣ ɜ EventController. Plant Simulation ɫɱɢɬɚɟɬ ɷɬɢ ɫɨɛɵɬɢɹ ɞɢɫɤɪɟɬ-
ɧɵɦ ɨɛɪɚɡɨɦ, ɲɚɝ ɡɚ ɲɚɝɨɦ. Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɫɨɫɬɨɢɬ ɜ 
ɬɨɦ, ɱɬɨ ɨɧ ɩɪɨɩɭɫɤɚɟɬ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ ɩɪɨɯɨɞɢɬ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɦɟɠɞɭ ɫɨɛɵɬɢɹɦɢ.  

  
Connector ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɬɟɪɢɚɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɬɨɤɨɜ ɦɟɠɞɭ ɞɜɭ-

ɦɹ ɨɛɴɟɤɬɚɦɢ ɜ ɬɨɣ ɠɟ ɪɚɦɤɟ, ɧɚ ɤɨɬɨɪɨɣ ɞɟɬɚɥɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɨɬ ɨɛɴɟɤɬɚ ɤ 
ɨɛɴɟɤɬɭ. Ɉɧ ɬɚɤɠɟ ɫɜɹɡɵɜɚɟɬ ɨɛɴɟɤɬ ɫ ɜɵɯɨɞɨɦ ɢɥɢ ɜɯɨɞɨɦ. Ʉɨɝɞɚ ɜɵ ɦɨɞɟɥɢ-
ɪɭɟɬɟ 
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 ɢɟɪɚɪɯɢɱɟɫɤɢ. ɋɨɟɞɢɧɢɬɟɥɶ ɩɨɤɚɡɵɜɚɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɜɢɞɟ ɧɚɤɨ-
ɧɟɱɧɢɤɚ ɫɬɪɟɥɵ ɜ ɫɟɪɟɞɢɧɟ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɥɢɧɢɢ.  

  
ȼɵ ɦɨɠɟɬɟ ɦɨɞɟɥɢɪɨɜɚɬɶ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɤɚɞɪɚɦɢ ɩɪɢ ɩɨɦɨɳɢ ɨɛɴɟɤɬɚ 

Interface. Interface, ɦɨɠɟɬ ɛɵɬɶ ɜɯɨɞɨɦ ɢɥɢ ɜɵɯɨɞɨɦ, ɜ ɦɟɫɬɟ, ɧɚ ɤɨɬɨɪɨɦ ɧɭɠ-
ɧɨ ɩɟɪɟɣɬɢ ɨɬ ɨɞɧɨɝɨ ɤɚɞɪɚ ɤ ɞɪɭɝɨɦɭ ɜ ɜɚɲɟɣ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ. ȼɵ ɦɨ-
ɠɟɬɟ ɩɨɦɟɫɬɢɬɶ ɢɧɬɟɪɮɟɣɫ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɫɢɫɬɟɦɵ.  

  
Source (ɢɫɬɨɱɧɢɤ) ɩɪɨɢɡɜɨɞɢɬ ɨɩɟɪɚɰɢɢ ɜ ɨɞɧɨɣ ɫɬɚɧɰɢɢ. ɇɟ ɢɦɟɟɬ ɜɪɟ-

ɦɟɧɢ ɨɛɪɚɛɨɬɤɢ. Ɉɧ ɩɪɨɢɡɜɨɞɢɬ ɨɞɢɧɚɤɨɜɵɟ ɢɥɢ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɨɛɴɟɤɬɨɜ 
ɨɞɢɧ ɡɚ ɞɪɭɝɢɦ ɢɥɢ ɜ ɫɦɟɲɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɦɨɠɟɬ, ɧɚɩɪɢɦɟɪ, 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɨɬɞɟɥ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɣ ɜɜɨɞɢɬ ɞɟɬɚɥɢ, ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɜ ɞɪɭ-
ɝɨɦ ɦɟɫɬɟ, ɢɥɢ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɦɚɲɢɧɚ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬ ɞɟɬɚɥɢ, ɤɨɬɨɪɵɟ 
ɨɛɪɚɛɚɬɵɜɚɸɬ ɞɪɭɝɢɟ ɫɬɚɧɰɢɢ.  

  
Drain ɭɞɚɥɹɟɬ ɱɚɫɬɢ ɢ ɞɟɬɚɥɢ, ɤɨɬɨɪɵɟ Source ɜɵɯɨɞɹɬ ɢɡ ɡɚɜɨɞɚ ɩɨɫɥɟ 

ɬɨɝɨ, ɤɚɤ ɨɧɢ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ. ȼɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ ɨɬɞɟɥɚ ɞɨɫɬɚɜɤɢ ɜɚɲɟɣ ɭɫɬɚɧɨɜɤɢ. Drain ɢɦɟɟɬ ɨɞɧɭ ɫɬɚɧɰɢɸ ɨɛɪɚɛɨɬɤɢ. 

 
SingleProc ɢɦɟɟɬ ɨɞɧɭ ɫɬɚɧɰɢɸ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ. SingleProc ɩɨɥɭ-

ɱɚɟɬ ɱɚɫɬɶ ɨɬ ɫɜɨɟɝɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ, ɨɛɪɚɛɚɬɵɜɚɟɬ ɟɟ ɢ ɩɟɪɟɦɟɳɚɟɬ ɧɚ ɩɪɟ-
ɟɦɧɢɤ. ȿɫɥɢ ɬɢɩɵ ɞɟɬɚɥɟɣ ɧɟ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɢɦɟɧɚ, ɬɨ SingleProc ɧɭɠɧɨ 
ɧɚɫɬɪɨɢɬɶ, ɱɬɨɛɵ ɨɛɪɚɛɨɬɚɬɶ ɷɬɨɬ ɧɨɜɵɣ ɬɢɩ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ SingleProc ɡɚɧɹɬ, 
ɨɧ ɧɟ ɩɨɥɭɱɚɟɬ ɧɢɤɚɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ. Ⱦɟɬɚɥɶ ɦɨɠɟɬ ɜɨɣɬɢ ɬɨɥɶɤɨ 
ɬɨɝɞɚ, ɤɨɝɞɚ SingleProc ɞɨɫɬɭɩɟɧ, ɬɨ ɟɫɬɶ, ɤɨɝɞɚ ɧɢɤɚɤɚɹ ɞɪɭɝɚɹ ɞɟɬɚɥɶ ɧɟ ɧɚ-
ɯɨɞɢɬɫɹ ɧɚ ɧɟɦ.  

  
ParallelProc ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɫɬɚɧɰɢɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɞɜɢɠɧɵɯ ɨɛɴɟɤ-

ɬɨɜ ɩɚɪɚɥɥɟɥɶɧɨ. ȼɫɬɪɨɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ParallelProc ɬɚɤɢɟ ɠɟ, ɤɚɤ ɭ SingleProc. 
ȿɞɢɧɫɬɜɟɧɧɨɟ ɨɬɥɢɱɢɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ParallelProc ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɨɛɪɚɛɚ-
ɬɵɜɚɸɳɢɯ ɫɬɚɧɰɢɣ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɞɧɨɣ ɫɬɚɧɰɢɢ ɨɛɪɚɛɨɬɤɢ ɜ SingleProc. ȿɫɥɢ 
ɧɟ ɜɜɟɫɬɢ ɫɩɟɰɢɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ, ɬɨ ParallelProc ɩɨɦɟɳɚɟɬ ɜɯɨɞɹɳɢɣ 
ɨɛɴɟɤɬ ɧɚ ɫɥɭɱɚɣɧɭɸ ɫɬɚɧɰɢɸ.  

  
ɋɬɚɧɰɢɹ Assembly ɞɨɛɚɜɥɹɟɬ ɱɚɫɬɢ ɤ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ, ɧɚɩɪɢɦɟɪ, ɞɜɟɪɢ ɢ 

ɤɪɵɥɶɹ ɤ ɤɭɡɨɜɭ ɚɜɬɨɦɨɛɢɥɹ. Ɉɧ ɩɟɪɟɦɟɳɚɟɬ ɱɚɫɬɢ ɥɢɛɨ ɤ ɨɫɧɨɜɧɵɦ ɦɨɞɟɥɹɦ 
ɫɨɝɥɚɫɧɨ ɡɧɚɱɟɧɢɸ, ɜɜɟɞɟɧɧɨɦɭ ɜ Assembly Table ɢɥɢ ɭɞɚɥɹɟɬ ɢɯ. Ʉɨɝɞɚ ɩɪɨ-
ɰɟɫɫ ɫɛɨɪɤɢ ɬɪɟɛɭɟɬ ɭɫɥɭɝ, ɜɵ ɦɨɠɟɬɟ ɧɚɡɧɚɱɢɬɶ ɩɨɪɹɞɨɤ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɫɢɬ 
ɫɬɚɧɰɢɹ Assembly ɫɨɝɥɚɫɧɨ ɧɚɞɫɬɪɨɣɤɚɦ ɧɚ ɱɚɫɬɢ ɢ ɭɫɥɭɝɢ. Ⱦɥɹ ɞɟɦɨɧɬɚɠɚ ɞɟ-
ɬɚɥɟɣ, ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ DismantleStation.  

  
DismantleStation ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨ-

ɰɟɫɫɨɜ ɩɨ ɞɟɦɨɧɬɚɠɭ ɢ ɭɫɬɚɧɨɜɤɟ. Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɩɨ ɫɛɨɪɤɟ, ɜɵ 
ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɰɢɸ Assembly.  

  
PickAndPlace Robot ɜɵɛɢɪɚɟɬ ɱɚɫɬɶ ɧɚ ɨɞɧɨɣ ɫɬɚɧɰɢɢ, ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ 

ɞɪɭɝɭɸ ɫɬɚɧɰɢɸ, ɢ ɩɨɦɟɳɚɟɬ ɟɟ ɬɚɦ. Ɉɧ ɦɨɠɟɬ ɩɨɞɨɛɪɚɬɶ ɢ ɩɨɫɬɚɜɢɬɶ ɨɞɧɭ 
ɢɥɢ  
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ɛɨɥɟɟ ɱɚɫɬɟɣ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɨɫɬɚɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɱɚɫɬɟɣ, ɜɜɟɞɢɬɟ ɟɦɤɨɫɬɶ. 
PickAndPlace Robot ɩɟɪɟɧɨɫɢɬ ɱɚɫɬɢ ɩɨ ɫɜɨɢɦ ɩɪɟɟɦɧɢɤɚɦ ɜ ɩɨɬɨɤɟ ɦɚɬɟɪɢɚ-
ɥɨɜ.  

  
Store ɯɪɚɧɢɬ ɥɸɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ (ɱɚɫɬɟɣ) ɤɨɬɨɪɨɟ ɜɵ ɨɩɪɟɞɟɥɹɟɬɟ. 

Ɉɧɢ ɨɫɬɚɸɬɫɹ ɜ Store, ɩɨɤɚ ɜɵ ɧɟ ɭɞɚɥɢɬɟ ɢɯ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ Method. 
ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɡɦɟɪɚ ɦɚɝɚɡɢɧɚ, ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɜɚɦ ɩɪɢɞɟɬɫɹ ɭɞɚɥɢɬɶ 
ɢɥɢ ɩɟɪɟɦɟɫɬɢɬɶ ɱɚɫɬɢ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɡɚ ɩɪɟɞɟɥɚɦɢ ɷɬɢɯ ɧɨɜɵɯ ɤɨɨɪ-
ɞɢɧɚɬ. Store ɩɨɥɭɱɚɟɬ ɱɚɫɬɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɦɟɫɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɨɫɬɭɩɧɵ. 
Ʉɨɝɞɚ ɱɚɫɬɶ ɜɯɨɞɢɬ ɜ Store ɫɪɚɛɚɬɵɜɚɟɬ ɞɚɬɱɢɤ. Ⱦɚɬɱɢɤ ɡɚɬɟɦ ɧɚɡɵɜɚɟɬ ɜɯɨɞ-
ɧɨɣ ɤɨɧɬɪɨɥɶ, ɬ.ɟ. Method, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɦɟɫɬɨ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɧɚ ɤɨɬɨɪɨɟ 
Store ɪɚɡɦɟɳɚɟɬ ɱɚɫɬɶ. ȿɫɥɢ ɜɵ ɧɟ ɨɩɪɟɞɟɥɢɬɟ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ, ɦɚɝɚɡɢɧ ɩɨ-
ɦɟɳɚɟɬ ɱɚɫɬɶ ɧɚ ɩɟɪɜɨɟ ɧɟɢɫɩɨɥɶɡɭɟɦɨɟ ɦɟɫɬɨ ɯɪɚɧɟɧɢɹ ɜ ɫɟɬɢ ɤɨɨɪɞɢɧɚɬ. 

 
Buffer ɩɨɦɟɳɚɟɬɫɹ ɦɟɠɞɭ ɞɜɭɦɹ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜɚɲɟɝɨ ɨɛɴɟɤɬɚ ɫɥɭɠɢɬ 

ɞɜɭɦ ɰɟɥɹɦ: 
• ɷɬɨ ɜɪɟɦɟɧɧɨ ɭɞɟɪɠɢɜɚɟɬ ɱɚɫɬɢ, ɤɨɝɞɚ ɨɞɢɧ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɫɥɟɞɭɸɳɟ-

ɝɨ ɡɚ ɧɢɦ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɬɚɧɰɢɣ ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ; 
• ɧɚ ɧɟɝɨ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ ɱɚɫɬɢ, ɤɨɝɞɚ ɩɪɟɞɵɞɭɳɢɟ ɤɨɦɩɨɧɟɧɬɵ ɩɟɪɟ-

ɫɬɚɸɬ ɪɚɛɨɬɚɬɶ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬ ɡɚɞɟɪɠɤɢ ɞɨ ɩɨɥɧɨɣ 
ɨɫɬɚɧɨɜɤɢ.  

  
Buffer ɧɭɠɟɧ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ, ɧɨ ɬɚɤɠɟ ɫɥɭ-

ɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɫɬɚɧɰɢɟɣ ɞɥɹ ɤɨɥɟɛɥɸɳɢɯɫɹ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɱɟɪɟɞɹɦ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɟɪɟɞ-
ɧɟɣ ɱɚɫɬɢ ɦɚɲɢɧɵ ɢɥɢ ɤɨɦɩɨɧɟɧɬɚ. ɇɨ ɞɚɠɟ ɬɨɝɞɚ ɨɧ ɧɟɜɫɟɝɞɚ ɦɨɠɟɬ ɩɪɟɞɨɬ-
ɜɪɚɬɢɬɶ ɩɨɬɨɤ ɦɚɬɟɪɢɚɥɚ ɨɬ ɩɪɟɪɵɜɚɧɢɹ ɢɥɢ ɨɫɬɚɧɨɜɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ 
Buffer ɧɟ ɢɦɟɟɬ ɨɬɞɟɥɶɧɵɟ ɫɬɚɧɰɢɢ, ɨɧ ɧɟ ɦɨɠɟɬ ɞɟɥɢɬɶ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ, ɬ.ɟ. 
ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɱɚɫɬɶ ɨɫɬɚɟɬɫɹ ɜ ɧɟɦ, ɧɚ ɧɟɛɨɥɶɲɢɟ ɨɬɞɟɥɶɧɵɟ ɷɬɚ-
ɩɵ. ȼɦɟɫɬɨ ɷɬɨɝɨ, ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɱɚɫɬɢ 
ɛɭɞɭɬ ɜɵɯɨɞɢɬɶ ɢɡ Buffer ɩɪɢ ɜɵɛɨɪɟ ɬɢɩɚ Buffer: 
 

• ɨɱɟɪɟɞɶ ɜɵɯɨɞɚ ɢɡ Buffer ɜ ɬɨɦ ɠɟ ɩɨɪɹɞɤɟ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɜɨɲɥɢ ɜ ɧɟ-
ɝɨ (First In First Out); 

• ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɜɨɲɥɚ ɜ ɩɨɫɥɟɞɧɢɣ ɪɚɡ, ɜɵɯɨɞɢɬ ɢɡ ɛɭɮɟɪɚ ɩɟɪɜɨɣ (Last 
In First Out).  

  
Sorter ɫɨɪɬɢɪɭɟɬ ɱɚɫɬɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɧɟɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɬɟɪɢɹ-

ɦɢ ɫɨɪɬɢɪɨɜɤɢ, ɤɨɬɨɪɵɟ ɜɵ ɨɩɪɟɞɟɥɹɟɬɟ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɯɨɞɚ ɡɚɜɢɫɢɬ 
ɨɬ ɩɪɢɨɪɢɬɟɬɨɜ ɤɨɬɨɪɵɟ ɜɵ ɭɫɬɚɧɨɜɢɥɢ. Sorter ɩɟɪɟɦɟɳɚɟɬ ɱɚɫɬɶ ɫ ɧɚɢɜɵɫɲɢɦ 
ɩɪɢɨɪɢɬɟɬɨɦ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɪɟɦɟɧɢ, ɜ ɤɨɬɨɪɨɟ ɨɧɚ ɜɨɲɥɚ. ȼɵ ɦɨɠɟɬɟ ɨɩɪɟ-
ɞɟɥɢɬɶ ɩɪɢɨɪɢɬɟɬ ɱɚɫɬɢ ɫ ɤɪɢɬɟɪɢɟɦ ɫɨɪɬɢɪɨɜɤɢ ɢ ɩɨɪɹɞɨɤ ɫɨɪɬɢɪɨɜɤɢ Sorter. 
Ɍɢɩɵ ɞɚɧɧɵɯ ɤɪɢɬɟɪɢɟɜ ɫɨɪɬɢɪɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɶɧɵɦɢ ɢɥɢ ɤɨɧɜɟɪɬɢ-
ɪɨɜɚɧɵ ɤ ɪɟɚɥɶɧɵɦ.  

  
ɂɡ Line ɨɛɴɟɤɬɚ ɦɨɠɧɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɤɨɧɜɟɣɟɪɧɭɸ ɫɢɫɬɟɦɭ ɢɥɢ ɟɟ 

ɱɚɫɬɶ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ, Plant Simulation ɢɫ-
ɩɨɥɶɡɭɟɬ  

  



 

Иɡɦ. Лɢɫ
ɬ

№ Дɨкɭɦɟɧ-
ɬа  

Пɨɞ-
ɩɢɫь

Да-
ɬа

Лɢɫ
ɬ87 

ȻɊ – 15.03.06  ɉɁ 

ɮɚɤɬɢɱɟɫɤɭɸ ɞɥɢɧɭ, ɤɨɬɨɪɭɸ ɜɵ ɜɜɨɞɢɬɟ, ɜɨ ɜɪɟɦɹ ɫɢɦɭɥɹɰɢɢ. Ʌɢɧɢɹ ɬɪɚɧɫ-
ɩɨɪɬɢɪɭɟɬ ɱɚɫɬɶ ɩɨ ɜɫɟɣ ɞɥɢɧɟ, ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ. Ɉɞɢɧ ɨɛɴɟɤɬ ɧɟ ɦɨ-
ɠɟɬ ɨɛɨɣɬɢ ɞɪɭɝɨɣ ɨɛɴɟɤɬ ɞɜɢɠɭɳɟɝɨɫɹ ɜɞɨɥɶ ɢɥɢ ɩɟɪɟɞ ɧɢɦ.  

  
Converter ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɩɨɞɴɟɦɧɨɬɪɚɧɫ-

ɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɟɬɚɥɶ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ Converter ɥɢɛɨ ɩɪɨɯɨɞɢɬ 
ɩɪɹɦɨ ɩɨ ɧɟɦɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɡɚɬɟɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɛɨ-
ɤɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɥɟɜɨ ɢɥɢ ɜ ɛɨɤɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɩɪɚɜɨ.  

  
ȼɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ Track ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɱɚɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɥɢɧɢɢ, ɫ ɢɥɢ ɛɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɩɨ ɤɨɬɨɪɨɦɭ Transporter ɩɟ-
ɪɟɦɟɳɚɟɬ ɱɚɫɬɢ. Ɇɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ɋɚɫɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ 
Transporter ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɧɚ ɬɪɚɫɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɥɢɧɟ Track, ɢ ɟɝɨ ɫɤɨɪɨ-
ɫɬɢ-ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɨɟ ɨɫɬɚɟɬɫɹ Transporter ɧɚ ɬɪɚɫɫɟ. Plant 
Simulation ɢɫɩɨɥɶɡɭɟɬ ɮɚɤɬɢɱɟɫɤɭɸ ɞɥɢɧɭ, ɤɨɬɨɪɭɸ ɜɵ ɜɜɨɞɢɬɟ, ɜɨ ɜɪɟɦɹ ɫɢ-
ɦɭɥɹɰɢɢ. Ɉɞɢɧ Transporter ɧɟ ɦɨɠɟɬ ɨɛɨɣɬɢ ɟɳɟ ɨɞɢɧ ɞɜɢɠɭɳɢɣɫɹ ɩɟɪɟɞ ɧɢɦ.  

  
FlowControl ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɨɛɳɢɟ ɫɬɪɚɬɟɝɢɢ ɪɚɡɞɟɥɟɧɢɹ ɢ ɨɛɴ-

ɟɞɢɧɟɧɢɹ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɜɚɲɟɦ ɩɪɟɞɩɪɢɹɬɢɢ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ 
FlowControl ɧɟ ɨɛɪɚɛɚɬɵɜɚɟɬ, ɨɧ ɬɨɥɶɤɨ ɪɚɫɩɪɟɞɟɥɹɟɬ ɢɯ.  

 
ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

  
1. Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ Siemens Tecnomatix Plant Simulation. 
2. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɫɬɚɪɬɨɜɨɦ ɨɤɧɟ ɜɵɛɪɚɬɶ ɜɤɥɚɞɤɭ «ɫɨɡɞɚɬɶ ɧɨɜɭɸ ɦɨ-

ɞɟɥɶ» (ɪɢɫɭɧɨɤ 6.1).  
  

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɬɚɪɬɨɜɨɟ ɨɤɧɨ 
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3. ɋɨɯɪɚɧɢɬɶ ɦɨɞɟɥɶ (ɪɢɫɭɧɨɤ 6.2) 
 

 
Ɋɢɫɭɧɨɤ 6.2 – ɫɨɯɪɚɧɟɧɢɟ ɦɨɞɟɥɢ 

 
4. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɨɞɟɥɶ ɫɨɯɪɚɧɟɧɚ, ɩɟɪɟɯɨɞɢɦ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ. Ⱦɥɹ 

ɷɬɨɝɨ ɜɨ ɜɤɥɚɞɤɟ Material Flow, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɩɚɧɟɥɢ ɨɛɴɟɤɬɨɜ (ɪɢɫɭɧɨɤ 6.3), 
ɜɵɛɟɪɢɬɟ ɨɛɴɟɤɬ Source, ɩɟɪɟɬɚɳɢɜ ɟɝɨ ɜ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ ɩɪɨɝɪɚɦɦɵ ɤɚɤ ɷɬɨ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.4. 

 

 
Ɋɢɫɭɧɨɤ 6.3 – ɉɚɧɟɥɶ ɨɛɴɟɤɬɨɜ 

 

 
Ɋɢɫɭɧɨɤ 6.4 – Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɩɪɨɝɪɚɦɦɵ 
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5. Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɩɟɪɟɬɚɳɢɬɟ ɜ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ ɨɛɴɟɤɬ Station ɢ 

Drain, ɩɨɫɬɚɜɢɜ ɢɯ ɧɚɩɪɨɬɢɜ Source ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 
6.5. 

 

 
Ɋɢɫɭɧɨɤ 6.5 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ 

 
6. Ɍɟɩɟɪɶ ɧɭɠɧɨ ɫɨɟɞɢɧɢɬɶ ɨɛɴɟɤɬɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɞɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭ-

ɟɦɫɹ Connector ɪɢɫɭɧɨɤ 6.6. 
 

 
Ɋɢɫɭɧɨɤ 6.6 – ɉɨɪɹɞɨɤ ɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɨɜ 

 
7. ɑɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ ɧɭɠɧɨ ɤɥɢɤɧɭɬɶ ɧɚ ɨɛɴɟɤɬ ɞɜɚɠ-

ɞɵ. ɇɚɫɬɪɨɢɦ Source ɧɚ ɧɭɠɧɨɟ ɧɚɦ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɚɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ. ɞɥɹ 
ɷɬɨɝɨ ɨɬɤɪɵɜ Source ɜɵɛɟɪɟɦ ɜɨ ɜɤɥɚɞɤɟ «ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ», ɪɚɡɜɟɪɧɭɜ ɦɟɧɸ, 
ɜɦɟɫɬɨ «ɢɡɦɟɧɹɟɦɵɣ ɢɧɬɟɪɜɚɥ» ɜɵɛɟɪɟɦ «ɢɡɦɟɧɹɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ» ɤɚɤ ɩɨɤɚ-
ɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.7. Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɧɚɫɬɪɨɢɦ Station, ɜɵɛɪɚɜ ɜɪɟɦɹ ɨɩɟɪɚ-
ɰɢɢ, ɧɚɩɪɢɦɟɪ 40ɫ. (ɪɢɫɭɧɨɤ 6.8). 
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Ɋɢɫɭɧɨɤ 6.7 – ɇɚɫɬɪɨɣɤɚ Source 

 
Ɋɢɫɭɧɨɤ 6.8 – ɇɚɫɬɪɨɣɤɚ Starion 

 
8. ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɡɚɩɭɫɬɢɬɶ ɦɨɞɟɥɶ, ɧɭɠɧɨ ɡɚɣɬɢ ɜ EventController, ɨɧ ɧɚ-

ɯɨɞɢɬɫɹ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɪɚɛɨɱɟɝɨ ɩɨɥɹ, ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɪɟɚɥɶɧɨɝɨ ɜɪɟ-
ɦɟɧɢ, ɢ ɭɜɟɥɢɱɟɧɧɨɟ, ɤ ɩɪɢɦɟɪɭ, ɜ 10 ɪɚɡ (ɪɢɫɭɧɨɤ 6.9). 
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Ɋɢɫɭɧɨɤ 6.9 – ɇɚɫɬɪɨɣɤɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 
9. Ɍɟɩɟɪɶ ɡɚɩɭɫɬɢɬɟ ɦɨɞɟɥɶ, ɞɥɹ ɷɬɨɝɨ ɧɚ ɩɚɧɟɥɢ ɞɨɦɚɲɧɟɣ ɫɬɪɚɧɢɰɵ, ɜ 

ɨɛɥɚɫɬɢ ɦɟɧɟɞɠɟɪɚ ɫɨɛɵɬɢɣ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɡɚɩɭɫɬɢɬɶ ɦɨɞɟɥɶ» (ɪɢɫɭɧɨɤ 
6.10). 

 

 
Ɋɢɫɭɧɨɤ 6.10 – Ɂɚɩɭɫɤ ɦɨɞɟɥɢ 

 
10. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɢɬɶ ɤ ɨɬɱɟɬɭ (ɪɢɫɭ-

ɧɨɤ 6.11). ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɨɬɱɟɬ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɤɥɢɤɧɭɜ ɩɨ ɬɪɟɛɭɟɦɨɦɭ 
ɨɛɴɟɤɬɭ ɢ ɧɚɠɚɜ F6.  

 

 
Ɋɢɫɭɧɨɤ 6.11 - Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
 

  1. ɑɬɨ ɬɚɤɨɟ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ?  
  2. ɋ ɤɚɤɨɣ ɰɟɥɶɸ ɢɫɩɨɥɶɡɭɸ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ? 

 3.Ȼɥɨɤɢ ɤɚɤɨɝɨ ɨɫɧɨɜɧɨɝɨ ɪɚɡɞɟɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɨɛɳɟɝɨ 
ɩɨɬɨɤɚ ɞɜɢɠɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɦɨɞɟɥɢ ɜ ɰɟɥɨɦ? 
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №2 

ɋɨɡɞɚɧɢɟ ɦɨɞɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɩɪɨɝɪɚɦɦɟ Siemens Tecnomatix Plant 
Simulation 

  ɐɟɥɶ ɪɚɛɨɬɵ: Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɛɢɛɥɢɨɬɟɤɨɣ ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɴɟɤɬɨɜ ɪɚɡ-
ɞɟɥɨɜ Movable Units, Information Flow, User Interface, Fluids, Resources,Tools. 
ɋɨɡɞɚɬɶ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. ɉɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ.  

Ʉɪаɬɤɢɟ ɬɟɨɪɢɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɶя 

Pipes ɧɭɠɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ 
FluidSource, Tank, Mixer, Portioner ɢ FluidDrain. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɦɚɬɟɪɢɚɥ ɩɪɨ-
ɬɟɤɚɟɬ ɱɟɪɟɡ ɬɪɭɛɭ, ɨɧɚ ɩɨɤɚɡɵɜɚɟɬ ɰɜɟɬ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɗɬɨ ɰɜɟɬ, ɤɨɬɨɪɵɣ 
ɜɵ ɜɵɛɪɚɥɢ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɜ MaterialsTable. ȼɵ ɞɨɥɠɧɵ ɭɫɬɚɧɨɜɢɬɶ ɫɨɟɞɢɧɟ-
ɧɢɹ ɦɟɠɞɭ ɬɪɭɛɚɦɢ ɢ ɨɛɴɟɤɬɚɦɢ ɠɢɞɤɨɫɬɢ ɫ ɪɚɡɴɟɦɨɦ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɦɚɬɟ-
ɪɢɚɥɵ ɢ ɠɢɞɤɨɫɬɢ ɩɟɪɟɦɟɳɚɥɢɫɶ ɩɨ ɨɛɴɟɤɬɚɦ, ɜɵ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɭ-
ɛɵ.  

FluidSource ɩɪɨɢɡɜɨɞɢɬ ɨɞɢɧ ɩɪɨɬɟɤɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɧɟɩɪɟɪɵɜɧɨ. ɇɭɠ-
ɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ FluidDrain, ɱɬɨɛɵ ɭɞɚɥɢɬɶ ɨɛɪɚɛɨɬɚɧɧɵɟ ɢ ɫɦɟɲɚɧɧɵɟ 
ɩɪɨɞɭɤɬɵ ɢɡ ɭɫɬɚɧɨɜɤɢ.  

FluidDrain ɭɞɚɥɹɟɬ ɫɵɩɭɱɢɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ FluidSource ɨɛɪɚɛɨɬɚɥ 
ɢɥɢ ɫɦɟɲɚɥ, ɪɚɡɥɢɱɚɹ ɦɚɬɟɪɢɚɥɵ ɩɨ ɢɯ ɢɦɟɧɚɦ.  

Tank ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɢɩ ɛɭɮɟɪɚ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɞɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɞɨ ɢɥɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ. Ɇɚɬɟɪɢɚɥ ɦɨɠɟɬ ɬɟɱɶ ɜ ɪɟɡɟɪɜɭɚɪ ɢɡ ɧɟ-
ɫɤɨɥɶɤɢɯ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ ɢ ɦɨɠɟɬ ɜɵɬɟɤɚɬɶ ɢɡ ɛɚɤɚ ɤ ɧɟɫɤɨɥɶɤɢɦ ɧɚɫɥɟɞ-
ɧɢɤɚɦ.  

Mixer ɬɪɚɧɫ ɦɭɬɢɪɭɟɬ ɢɧɝɪɟɞɢɟɧɬɵ ɩɪɨɰɟɫɫɚ ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɢɥɢ ɤɨ-
ɧɟɱɧɵɣ ɩɪɨɞɭɤɬ ɩɭɬɟɦ ɫɦɟɲɢɜɚɧɢɹ ɢɯ. ɂɧɝɪɟɞɢɟɧɬɵ ɦɨɝɭɬ ɩɨɫɬɭɩɚɬɶ ɜ ɫɦɟ-
ɫɢɬɟɥɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɪɟɞɵɞɭɳɢɯ FluidSources ɢɥɢ Tanks. • ȿɫ-
ɥɢ ɜɵ ɨɩɪɟɞɟɥɢɥɢ ɢɧɝɪɟɞɢɟɧɬɵ ɞɥɹ ɩɪɨɞɭɤɬɚ ɜ MaterialsTable, Mixer ɢɫɩɨɥɶɡɭ-
ɟɬ ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɝɪɟɞɢɟɧɬɵ. Ʉɚɤ ɬɨɥɶɤɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɨɥɢɱɟɫɬ-
ɜɨ ɷɬɢɯ ɢɧɝɪɟɞɢɟɧɬɨɜ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɟɦɤɨɫɬɢ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ, Mixer ɧɚɱɢɧɚ-
ɟɬ ɢɯ ɫɦɟɲɢɜɚɧɢɟ. • ȿɫɥɢ ɜɵ ɧɟ ɨɩɪɟɞɟɥɢɥɢ ɢɧɝɪɟɞɢɟɧɬɵ ɞɥɹ ɩɪɨɞɭɤɬɚ, Mixer 
ɩɪɢɧɢɦɚɟɬ ɜɫɟ ɦɚɬɟɪɢɚɥɵ ɢɡ ɫɨɟɞɢɧɟɧɧɵɯ ɬɪɭɛ ɢ ɧɚɱɢɧɚɟɬɫɹ ɫɦɟɲɢɜɚɧɢɟ, ɩɪɢ 
ɫɦɟɲɢɜɚɧɢɢ ɤɨɧɬɟɣɧɟɪ ɡɚɩɨɥɧɟɧ. Ʉɨɝɞɚ ɨɛɪɚɛɨɬɤɚ ɡɚɤɨɧɱɟɧɚ, ɩɪɨɞɭɤɬ ɜɵɬɟɤɚ-
ɟɬ ɢɡ ɫɦɟɫɢɬɟɥɹ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɦɟɫɢɬɟɥɶ ɫɧɨɜɚ ɩɭɫɬ, ɧɚɱɢɧɚɟɬɫɹ ɜɪɟɦɹ ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɱɬɨɛɵ ɩɪɨɦɵɬɶ ɢ ɨɱɢɫɬɢɬɶ ɟɝɨ, ɢ ɩɨɞɝɨɬɨ-
ɜɢɬɶ ɟɝɨ ɤ ɫɥɟɞɭɸɳɟɣ ɩɪɨɰɟɞɭɪɟ.  

Portioner ɪɚɡɞɟɥɹɟɬ ɧɚ ɱɚɫɬɢ ɜɵɩɭɫɤɚɟɦɭɸ ɩɪɨɞɭɤɰɢɸ ɢ ɫɨɡɞɚɟɬ ɦɨɛɢɥɶ-
ɧɵɟ ɨɛɴɟɤɬɵ ɢɡ ɧɢɯ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɵ ɦɨɠɟɬɟ ɩɨɞɤɥɸɱɢɬɶ Portioner ɤ ɨɞɧɨɦɭ ɢɡ 
Material Flow Objects ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ ɫɨɡɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ.  
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TableFile ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɢɫɨɤ ɫ ɞɜɭɦɹ ɢɥɢ ɛɨɥɟɟ ɫɬɨɥɛɰɨɜ. ȼɵ 
ɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɨɬɞɟɥɶɧɵɦ ɤɥɟɬɤɚɦ, ɢɫɩɨɥɶɡɭɹ ɢɯ ɢɧɞɟɤɫ, ɢ ɢɯ ɩɨ-
ɡɢɰɢɢ, ɨɛɨɡɧɚɱɟɧɧɵɦɢ ɧɨɦɟɪɨɦ ɫɬɪɨɤɢ ɢ ɧɨɦɟɪ ɫɬɨɥɛɰɚ. Ɇɨɠɧɨ ɫɪɚɜɧɢɬɶ 
ɞɚɧɧɵɟ ɜ TableFile.  

Exporter ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɭɫɥɭɝɢ ɷɤɫɩɨɪɬɚ. Ɉɧ ɪɚɛɨɬɚɟɬ ɜɦɟɫɬɟ ɫ Broker ɢ 
ɢɦɩɨɪɬɢɪɭɟɬ ɜ SingleProc, ParallelProc, Assembly ɢ DismantleStation. Exporter 
ɩɪɟɞɥɚɝɚɟɬ ɭɫɥɭɝɢ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɯ ɞɥɹ ɢɦɩɨɪɬɟɪɨɜ. Ɉɞɢɧ Broker ɭɩɪɚɜɥɹɟɬ 
ɷɤɫɩɨɪɬɨɦ ɢ ɩɪɢɫɜɚɢɜɚɟɬ ɢɦɩɨɪɬɟɪɚ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ Exporter ɡɚɜɟɪɲɢɥ ɩɪɟ-
ɞɨɫɬɚɜɥɟɧɢɟ ɫɜɨɢɯ ɭɫɥɭɝ, ɨɧ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɤɚɤ ɞɨɫɬɭɩɧɵɣ, Broker ɧɚɡɧɚɱɚɟɬ 
ɟɝɨ ɤ ɞɪɭɝɢɦ ɢɦɩɨɪɬɟɪɚɦ, ɤɚɤ ɬɨɥɶɤɨ ɬɪɟɛɭɸɬɫɹ ɟɝɨ ɭɫɥɭɝɢ.  

Broker ɫɨɬɪɭɞɧɢɱɚɟɬ ɫ ɷɤɫɩɨɪɬɟɪɨɦ ɢ ɢɦɩɨɪɬɟɪɚɦɢ ɜ SingleProc, 
ParallelProc, Assembly ɢ DismantleStation. Ȼɪɨɤɟɪ ɹɜɥɹɟɬɫɹ ɩɨɫɪɟɞɧɢɤɨɦ ɦɟɠɞɭ 
ɩɪɟɞɥɚɝɚɟɦɵɦɢ ɭɫɥɭɝɚɦɢ ɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɭɫɥɭɝɚɦɢ. Ʉɚɠɞɵɣ ɛɪɨɤɟɪ ɦɨɠɟɬ 
ɭɩɪɚɜɥɹɬɶ ɧɟɫɤɨɥɶɤɢɦɢ ɷɤɫɩɨɪɬɟɪɚɦɢ, ɢ ɩɨɥɭɱɚɬɶ ɡɚɩɪɨɫɵ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɢɦ-
ɩɨɪɬɟɪɨɜ, ɤɨɬɨɪɵɟ ɧɭɠɞɚɸɬɫɹ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ. Ɂɚɩɪɨɫ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɟɱɧɹ ɭɫ-
ɥɭɝ ɢ ɤɨɥɢɱɟɫɬɜɚ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɭɝ.  

ȼɵ ɦɨɠɟɬɟ ɦɨɞɟɥɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɫɞɜɢɝɢ ɪɚɛɨɬɵ ɢ ɭɫɬɚɧɨɜɤɢ ɫ ɨɛɴɟɤ-
ɬɨɦ ShiftCalendar. ȼɵ ɦɨɠɟɬɟ ɨɩɪɟɞɟɥɢɬɶ ɫɬɨɥɶɤɨ ɫɦɟɧ, ɫɤɨɥɶɤɨ ɜɚɦ ɧɭɠɧɨ.  

Ɉɛɴɟɤɬ LockoutZone ɨɛɴɟɞɢɧɹɟɬ ɜ ɝɪɭɩɩɭ ɨɛɴɟɤɬɵ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨ-
ɤɨɜ. ȿɫɥɢ ɨɞɧɚ ɢɡ ɷɬɢɯ ɫɬɚɧɰɢɣ ɨɬɤɚɡɵɜɚɟɬ, ɜɫɟ ɞɪɭɝɢɟ ɫɬɚɧɰɢɢ ɜ ɩɪɟɞɟɥɚɯ ɡɨ-
ɧɵ ɛɥɨɤɢɪɨɜɤɢ ɩɪɟɤɪɚɳɚɸɬ ɨɛɪɚɛɨɬɤɭ ɫɜɨɢɯ ɱɚɫɬɟɣ ɬɚɤɠɟ. LockoutZone ɤɨɧ-
ɬɪɨɥɢɪɭɟɬ ɨɬɤɚɡɵ ɜɫɟɯ ɧɚɡɧɚɱɟɧɧɵɯ ɫɬɚɧɰɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɧ ɜɨɡɜɪɚɳɚɟɬ ɨɛ-
ɳɟɟ ɧɚɥɢɱɢɟ ɧɚɡɧɚɱɟɧɧɵɯ ɫɬɚɧɰɢɣ.  

ɋ ɩɨɦɨɳɶɸ Method ɜɵ ɦɨɠɟɬɟ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟ-
ɧɢɹ, ɫ ɤɨɬɨɪɵɯ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ ɧɚɱɢɧɚɸɬɫɹ ɢ ɤɨɬɨɪɵɟ Plant Simulation ɡɚɬɟ-
ɦɢɫɩɨɥɶɡɭɟɬ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼɵ ɦɨɠɟɬɟ ɫɨɡɞɚɜɚɬɶ ɫɜɨɢ 
ɫɨɛɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɢɫɩɨɥɶɡɭɹ ɤɨɦɛɢɧɚɰɢɸ ɜɫɬɪɨɟɧɧɵɯ ɦɟɬɨɞɨɜ, ɤɥɸɱɟ-
ɜɵɯ ɫɥɨɜ, ɡɚɞɚɧɢɣ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɜ Method.  

Variable ɹɜɥɹɟɬɫɹ ɝɥɨɛɚɥɶɧɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɤ ɤɨɬɨɪɨɣ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ ɢ 
ɦɟɬɨɞɵ ɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Variable 
ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɷɥɟɦɟɧɬ, ɤɨɬɨɪɵɣ ɯɪɚɧɢɬ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɛɨɬɚɧɧɵɯ 
ɨɛɴɟɤɬɨɜ. ɉɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶɸ Variable ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ, ɡɧɚ-
ɱɟɧɢɟ ɤɨɬɨɪɨɣ ɢɡɜɟɫɬɧɨ ɢ ɧɟ ɦɟɧɹɟɬɫɹ. Ɇɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ 
ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ, ɜɨ ɜɪɟɦɹ ɫɢɦɭ-
ɥɹɰɢɢ, ɱɬɨɛɵ ɩɨɞɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɜɜɟɪɯ ɢ ɜɧɢɡ, ɱɬɨɛɵ ɩɪɢɫɜɨɢɬɶ ɡɧɚɱɟɧɢɹ ɢ 
ɬ.ɞ.  

CardFile ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɢɫɨɤ ɫ ɨɞɧɨɣ ɤɨɥɨɧɤɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 
ɩɪɨɢɡɜɨɥɶɧɵɣ ɞɨɫɬɭɩ ɤ ɫɨɞɟɪɠɢɦɨɦɭ ɨɬɞɟɥɶɧɵɯ ɹɱɟɟɤ, ɢɫɩɨɥɶɡɭɹ ɫɜɨɟ ɩɨɥɨ-
ɠɟɧɢɟ, ɬ.ɟ. ɧɨɦɟɪ ɫɬɪɨɤɢ. ɉɪɟɞɫɬɚɜɶɬɟ ɫɟɛɟ CardFile ɤɚɤ ɹɳɢɤ ɫ ɮɚɣɥɚɦɢ ɤɚɪɬ. 
ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɡɚɩɢɫɢ Plant Simulation ɩɟɪɟɦɟɳɚɟɬ ɜɫɟ ɡɚɩɢɫɢ ɩɨɫɥɟ 
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 ɷɬɨɝɨ ɧɚ ɨɞɧɭ ɩɨɡɢɰɢɸ ɜɧɢɡ. ȼɵ ɦɨɠɟɬɟ ɭɞɚɥɢɬɶ ɡɚɩɢɫɶ, ɩɪɨɱɢɬɚɬɶ ɢ ɞɨɛɚ-
ɜɢɬɶ ɷɬɭ ɡɚɩɢɫɶ ɨɛɪɚɬɧɨ ɜ CardFile.  

Trigger ɢɡɦɟɧɹɟɬ ɡɧɚɱɟɧɢɹ ɚɬɪɢɛɭɬɨɜ ɢ ɝɥɨɛɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɲɚɛɥɨɧɨɦ ɤɨɬɨɪɵɟ ɜɵ ɨɩɪɟɞɟɥɹɟɬɟ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ. Ɉɧɚ ɦɨɠɟɬ ɚɤɬɢɜɢɪɨɜɚɬɶ ɦɟɬɨɞɵ ɢ ɜɵɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɜɵ 
ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɥɢ.   

Generator ɚɤɬɢɜɢɪɭɟɬ ɨɛɴɟɤɬɵ Method ɜ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɜɵ ɜɯɨɞɢɬɟ ɜ 
ɦɟɧɸ Start ɫ ɪɟɝɭɥɹɪɧɵɦɢ ɢɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɢɧɬɟɪɜɚɥɚɦɢ, 
ɜ ɬɟɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɵɣ ɜɵ ɜɜɨɞɢɬɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢɧɬɟɪɜɚɥɚ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ, ɜɵ ɜɯɨɞɢɬɟ ɜ Duration, Plant Simulation ɜɵ-
ɡɵɜɚɟɬ Method, ɤɨɬɨɪɵɣ ɜɵ ɜɜɟɥɢ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ ɭɩɪɚɜɥɟɧɢɹ.  

 - Ɉɛɴɟɤɬ AttributeExplorer ɭɩɪɚɜɥɹɟɬ ɚɬɪɢɛɭɬɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɚɪɚɦɟɬɪɵ 
ɨɬɞɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɜ ɜɚɲɟɣ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɜ ɨɞɧɨɦ ɦɟɫɬɟ. ȼɦɟɫɬɨ ɬɨɝɨ 
ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɢɚɥɨɝ ɜɫɟɯ ɢ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ ɜ ɜɚɲɟɣ ɦɨ-
ɞɟɥɢ ɢ ɜɜɨɞɚ ɡɧɚɱɟɧɢɣ ɚɬɪɢɛɭɬɨɜ ɜ ɬɟɤɫɬɨɜɵɟ ɩɨɥɹ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ 
ɚɬɪɢɛɭɬɵ ɤɚɤɨɣ ɨɛɴɟɤɬ AttributeExplorer ɩɨɥɭɱɚɟɬ ɢ ɩɨɫɦɨɬɪɟɬɶ ɟɝɨ ɨɤɧɟ ɫɩɢ-
ɫɤɚ, ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ Show Explorer. Ɂɚɬɟɦ ɦɨɠɧɨ ɜɜɟɫɬɢ ɪɚɡɥɢɱɧɵɟ ɡɧɚ-
ɱɟɧɢɹ, ɞɥɹ ɟɦɤɨɫɬɟɣ, ɜɪɟɦɟɧɢ ɢ ɬ.ɞ.  

FileLink ɪɚɡɦɟɳɚɟɬ ɫɫɵɥɤɭ, ɬ.ɟ. ɹɪɥɵɤ ɤ ɮɚɣɥɭ ɜ Frame. Ʉɨɝɞɚ ɜɵ ɩɟɪɟ-
ɬɚɳɢɬɟ ɮɚɣɥ ɫ Desktop ɢɥɢ ɩɪɨɜɨɞɧɢɤɚ Windows Explorer ɜ Plant Simulation 
Frame ɢ ɩɨɦɟɫɬɢɬɟ ɟɝɨ ɬɚɦ, FileLink ɫɨɡɞɚɟɬ ɫɫɵɥɤɭ ɧɚ ɮɚɣɥ ɜ ɷɬɨɦ Frame ɢ 
ɩɨɦɟɳɚɟɬ ɢɤɨɧɤɭ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɤɨɧɤɪɟɬɧɨɦɭ ɬɢɩɭ 
ɮɚɣɥɚ, ɜ Frame. ɉɨ ɭɦɨɥɱɚɧɢɸ Plant Simulation ɜɜɨɞɢɬ ɜɟɫɶ ɩɭɬɶ ɤ ɮɚɣɥɭ Label 
ɜ ɬɟɤɫɬɨɜɵɟ ɩɨɥɹ ɢ ɢɦɹ ɮɚɣɥɚ FileLink.  

Ɉɛɴɟɤɬ Comment ɧɭɠɟɧ ɞɥɹ ɩɨɹɫɧɢɬɟɥɶɧɵɯ ɩɪɢɦɟɱɚɧɢɹɣ ɤ ɢɦɢɬɚɰɢɨɧ-
ɧɨɣ ɦɨɞɟɥɢ, ɤɨɬɨɪɭɸ ɜɵ ɫɨɡɞɚɥɢ. ɗɬɨ ɩɨɦɨɠɟɬ ɜɚɦ ɢ ɜɚɲɢɦ ɤɨɥɥɟɝɚɦ, ɥɭɱɲɟ 
ɩɨɧɹɬɶ ɧɚɦɟɪɟɧɢɹ, ɥɟɠɚɳɢɟ ɜ ɜɚɲɟɣ ɦɨɞɟɥɢ ɢ ɤɚɤ ɨɧɚ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ.  

ɇɚ Display ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɧɚɱɟɧɢɟ, ɧɚɩɪɢɦɟɪ ɚɬɪɢɛɭɬɚ, ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɰɢɤɥɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ʉɨɝɞɚ Display ɧɟ ɚɤɬɢɜɟɧ, Plant 
Simulation ɩɨɤɚɡɵɜɚɟɬ ɫɜɨɣ ɡɧɚɱɨɤ ɜ ɤɚɞɪɟ, ɝɞɟ ɜɵ ɟɟ ɜɫɬɚɜɢɥɢ. Ʉɨɝɞɚ ɨɧɚ ɚɤ-
ɬɢɜɧɚ, ɧɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɧɚɱɟɧɢɟ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɪɟ-
ɠɢɦɚ, ɨɧ ɨɛɧɨɜɥɹɟɬ Display ɥɢɛɨ ɩɟɪɢɨɞɢɱɟɫɤɢ (ɪɟɠɢɦ ɜɵɛɨɪɤɢ) ɢɥɢ, ɤɨɝɞɚ 
ɨɬɨɛɪɚɠɚɟɦɨɟ ɡɧɚɱɟɧɢɟ (ɜ ɪɟɠɢɦɟ ɧɚɛɥɸɞɟɧɢɹ) ɢɡɦɟɧɹɟɬɫɹ.  

Chart ɝɪɚɮɢɱɟɫɤɢ ɨɬɨɛɪɚɠɚɟɬ ɧɚɛɨɪɵ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ Plant Simulation, 
ɡɚɩɢɫɵɜɚɟɬ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ, ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɥɭɠɢɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ: 
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•  ɬɚɛɥɢɰɵ, ɫɨɞɟɪɠɚɳɟɣ ɞɚɧɧɵɟ, ɬɚɤɢɟ ɤɚɤ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ;  
• ɨɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɡɚɩɢɫɵɜɚɸɬ ɡɧɚɱɟɧɢɹ ɚɬɪɢɛɭ-
ɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɞɚɧɧɵɟ ɨɛɴɟɤɬɨɜ.  

ȼɵ ɦɨɠɟɬɟ ɫɨɡɞɚɜɚɬɶ ɨɬɱɟɬɵ ɫ ɨɛɴɟɤɬɨɦ HtmlReport ɤɨɬɨɪɵɣ Plant 
Simulation ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ HTML-ɫɬɪɚɧɢɰɵ. ȼɵ ɬɚɤɠɟ ɦɨɠɟɬɟ ɫɨɯɪɚɧɢɬɶ 
HtmlReport ɤɚɤ ɮɚɣɥ .htm ɢ ɨɬɤɪɵɬɶ ɷɬɨɬ ɮɚɣɥ ɜ HTML-ɛɪɚɭɡɟɪ, ɬɚɤɨɣ ɤɚɤ 
Internet Explorer, Firefox, Google Chrome ɢ ɬ.ɞ. Simulation ɧɟ ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ 
ɨɬɤɪɵɬɶ HtmlReport ɜɨ ɜɧɟɲɧɟɦ ɛɪɚɭɡɟɪɟ, ɚ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ HtmlReport ɦɨ-
ɠɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɥɸɛɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɧɚ ɤɨɬɨɪɨɦ HTML-ɛɪɚɭɡɟɪ ɩɪɢɫɭɬ-
ɫɬɜɭɟɬ.  

ɂɧɨɝɞɚ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɫɨɡɞɚɧɢɟ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤ-
ɧɚ ɞɥɹ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɩɨɯɨɠ ɧɚ ɜɫɬɪɨɟɧɧɨɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. ɋ ɩɨɦɨɳɶɸ 
ɨɛɴɟɤɬɚ Dialog ɜɵ ɦɨɠɟɬɟ: 

• ɩɪɟɞɨɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɬɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɫɥɨɠɧɵɯ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɞɪɭɝɢɟ ɪɚɛɨɬɵ ɩɨɥɶɡɨ-
ɜɚɬɟɥɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵ ɦɨɠɟɬɟ ɩɨɩɪɨɫɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜɜɟɫɬɢ ɢɧ-
ɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɚɹ Plant Simulation ɧɟɨɛɯɨɞɢɦɚ ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɡɚɞɚ-
ɱɭ; 
• ɡɚɩɪɟɬɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɤɚɞɪ, ɜ ɤɨɬɨɪɨɦ ɜɵ ɫɦɨɞɟɥɢ-
ɪɨɜɚɥɢ ɫɥɨɠɧɭɸ ɦɚɲɢɧɭ ɢ ɬ.ɞ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɜɫɬɚɜɢɬɶ ɨɛɴɟɤɬ Method 
ɜ ɤɚɱɟɫɬɜɟ ɨɬɤɪɵɬɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ Frame. Ⱦɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ Frame ɛɭ-
ɞɟɬ ɧɟ ɨɬɤɪɵɬɶ, ɚ ɜɵɡɵɜɚɬɶ Method. Method ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɵɩɨɥɧɹɟɬ 
ɨɬɤɪɵɬɵɣ ɤɨɧɬɪɨɥɶ, ɬɨ ɟɫɬɶ, ɨɧ ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɩɚɪɚɦɟɬɪɵ.  

Ɉɛɴɟɤɬ Checkbox ɜɫɬɚɜɥɹɟɬ ɮɥɚɠɨɤ ɜ ɪɚɦɤɭ. ȼɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɟɝɨ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫɨɫɬɨɹɧɢɣ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ, ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ ɪɟɠɢɦɚɦɢ ɜɵɩɨɥɧɟɧɢɹ ɢ ɪɟɠɢɦ 
ɨɬɥɚɞɤɢ ɢ ɬ.ɞ.  

Button ɜɫɬɚɜɥɹɟɬ ɤɧɨɩɤɭ ɜ Frame. Ʉɧɨɩɤɚ ɜɵɩɨɥɧɹɟɬ ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ 
ɜɵ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɥɢ ɜ ɤɨɧɬɪɨɥɟ, ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɧɟɟ. ȿɫɥɢ ɜɜɟɫɬɢ ɦɟɬɤɭ ɞɥɹ 
ɤɧɨɩɤɢ, Plant Simulation ɩɨɤɚɡɵɜɚɟɬ, ɧɚɞɩɢɫɶ ɧɚ ɤɧɨɩɤɟ ɜ Frame.  

  Ɉɛɴɟɤɬ Drop-Down List ɜɫɬɚɜɥɹɟɬ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ ɜ Frame. ȼɵ ɦɨ-
ɠɟɬɟ ɨɩɪɟɞɟɥɢɬɶ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɧɵ ɜ Drop-Down List, ɥɢɛɨ ɜ ɞɢɚɥɨ-
ɝɨɜɨɦ ɨɤɧɟ ɟɝɨ ɢɥɢ ɚɬɪɢɛɭɬɨɜ ɩɪɟɞɦɟɬɨɜ. ȼɫɹɤɢɣ ɪɚɡ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɵ-
ɛɢɪɚɟɬ ɞɪɭɝɨɣ ɷɥɟɦɟɧɬ ɜ Drop-Down List, Drop-Down List ɜɵɩɨɥɧɹɟɬ ɞɟɣɫɬɜɢɟ, 
ɤɨɬɨɪɨɟ ɜɵ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɥɢ ɜ ɤɨɧɬɪɨɥɟ.  

  Transporter ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɧɵɦ ɦɨɛɢɥɶɧɵɦ ɨɛɴɟɤɬɨɦ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ. 
Ⱦɜɢɝɚɟɬɫɹ ɨɧ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɚ ɨɛɴɟɤɬɚɯ Track ɢ TwoLaneTrack ɩɭɬɟɦ ɯɨɠɞɟ-
ɧɢɹ ɜɩɟɪɟɞ ɢɥɢ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɉɧɚ ɬɚɤɠɟ ɦɨɠɟɬ ɡɚɝɪɭɠɚɬɶ ɢ ɬɪɚɧɫ-
ɩɨɪɬɢɪɨɜɚɬɶ Entities, Containers ɢ ɞɪɭɝɢɟ Transporters.  
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Entity ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɤɬ ɩɨɬɨɤ ɞɜɢɠɭɳɟɝɨɫɹ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨ-
ɪɵɣ ɞɜɢɠɟɬɫɹ ɱɟɪɟɡ ɦɨɞɟɥɶ ɤɚɤ ɩɨɬɨɤ ɦɚɬɟɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. Entity ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɚɫɬɶ ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ, ɧɨ ɧɟ ɩɨɞɯɨ-
ɞɢɬ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɪɭɝɢɯ ɱɚɫɬɟɣ.  

Container ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɢɠɭɳɢɣɫɹ ɨɛɴɟɤɬ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɪɭɝɢɯ ɱɚɫɬɟɣ. ȼɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ ɩɨɞɞɨɧɨɜ, ɤɨɧɬɟɣɧɟɪɨɜ, ɤɨɪɨɛɨɤ ɢ ɬ.ɞ. Ɇɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ ɟɦɤɨɫɬɶ ɡɚ-
ɝɪɭɡɨɱɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ-ɤɨɬɨɪɵɣ ɨɬɧɨɫɢɬɫɹ ɤ ɱɢɫɥɭ ɱɚɫɬɟɣ, ɧɨ ɧɟ ɤ ɢɯ ɮɢɡɢ-
ɱɟɫɤɨɦɭ ɪɚɡɦɟɪɭ. ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Plant Simulation ɩɟɪɟ-
ɦɟɳɚɟɬ ɤɨɧɬɟɣɧɟɪ ɜɦɟɫɬɟ ɫ ɨɛɴɟɤɬɨɦ ɩɨɬɨɤɚ ɦɚɬɟɪɢɚɥɚ ɤ ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɨɛɴ-
ɟɤɬɭ ɩɨɬɨɤɚ ɜɞɨɥɶ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ.  

BottleneckAnalyzer ɜɢɡɭɚɥɢɡɢɪɭɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
ɨɛɴɟɤɬɨɜ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ ɢ ɫɨɪɬɢɪɭɟɬ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ. Ɉɧ ɨɬɨɛɪɚɠɚ-
ɟɬ ɫɬɚɬɢɫɬɢɤɭ ɨɛɴɟɤɬɨɜ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɬɨɣ ɠɟ 
Frame, ɤɚɤ BottleneckAnalyzer ɢɥɢ sub-frames. BottleneckAnalyzer ɪɚɛɨɬɚɟɬ ɫɬɚ-
ɬɢɱɟɫɤɢ, ɬɨ ɟɫɬɶ ɨɧ ɧɟ ɫɨɛɢɪɚɟɬ ɞɚɧɧɵɟ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɜɵ ɦɨɠɟɬɟ ɜɫɬɚɜɢɬɶ ɟɝɨ ɞɚɠɟ ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɟ ɡɚɤɨɧɱɟɧɨ. 

EnergyAnalyzer ɚɧɚɥɢɡɢɪɭɟɬ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɜɵɛɪɚɧɧɵɯ ɦɚɲɢɧ ɜ 
ɜɚɲɟɦ ɭɱɪɟɠɞɟɧɢɢ.  

Ɇɨɠɧɨ ɧɚɡɧɚɱɢɬɶ Workplace ɞɥɹ ɨɛɴɟɤɬɨɜ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ, ɤɨɬɨ-
ɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɢɦɩɨɪɬɟɪɵ, ɧɚɩɪɢɦɟɪ, ɤ SingleProc, ɜ ParallelProc, 
Assembly Station ɢ DismantleStation. Workplace ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɦ ɧɚ ɫɬɚɧɰɢɢ, 
ɝɞɟ ɪɚɛɨɬɧɢɤ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ ɪɚɛɨɬɭ.  

WorkerPool ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɥ ɢɥɢ ɤɨɦɧɚɬɭ ɩɟɪɫɨɧɚɥɚ ɜɚɲɟɣ ɭɫɬɚ-
ɧɨɜɤɢ. ȼɵ ɦɨɠɟɬɟ ɧɚɡɧɚɱɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɞɥɹ ɨɛɴɟɤɬɨɜ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨɬɨ-
ɤɚ, ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɢɦɩɨɪɬ, ɧɚɩɪɢɦɟɪ, ɤ SingleProc, ɜ ParallelProc, 
Assembly Station ɢ DismantleStation.  

ȿɫɥɢ ɦɨɞɟɥɢɪɨɜɚɬɶ ɢɥɢ ɢɦɢɬɢɪɨɜɚɬɶ ɩɟɲɟɯɨɞɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
WorkerPool ɢ ɪɚɛɨɱɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɢɫɩɨɥɶɡɭɣɬɟ FootPath. Plant Simulation ɩɨ-
ɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ Workers ɧɚ FootPath, ɤɨɝɞɚ ɨɧɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɤ ɫɬɚɧɰɢɢ 
ɢɥɢ ɦɟɠɞɭ ɫɬɚɧɰɢɹɦɢ.  

Worker ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɛɨɱɟɟ ɥɢɰɨ, ɜɵɩɨɥɧɹɸɳɟɟ ɪɚɛɨɬɭ ɧɚ ɪɚɛɨɱɟɦ 
ɦɟɫɬɟ. 
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ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

1. ɋɨɛɪɚɬɶ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɫɬɚɧɞɚɪɬɧɨɣ 
ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɩɨɧɟɧɬɨɜ: Source, Drain, SingleProc, PickAndPlace, ɤɚɤ ɷɬɨ ɩɨ-
ɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.12. 

 
Ɋɢɫɭɧɨɤ 6.12 – Ɇɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 

2. ɍɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɨɛɴɟɤɬɨɜ:  

- Source – ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɵɯ ɞɟɬɚɥɟɣ 10 (ɪɢɫɭɧɨɤ 6.13). 
 

 
Ɋɢɫɭɧɨɤ 6.13 – ɇɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ Source 

  
- Station – ɜɪɟɦɹ ɨɩɟɪɚɰɢɢ 30 ɫɟɤɭɧɞ (ɪɢɫɭɧɨɤ 6.14). 
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Ɋɢɫɭɧɨɤ 6.14 – ɇɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ Station 

 
- Station1 – ɜɪɟɦɹ ɨɩɟɪɚɰɢɢ 45 ɫɟɤɭɧɞ (ɪɢɫɭɧɨɤ 6.15). 
 

 
Ɋɢɫɭɧɨɤ 6.15 – ɇɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ Station1 
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3. Ɂɚɩɭɫɬɢɬɶ ɦɨɞɟɥɶ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɭɜɟɥɢɱɟɧɧɨɦ ɜ 10 ɪɚɡ (ɪɢɫɭɧɨɤ 
6.16). 

 
Ɋɢɫɭɧɨɤ 6.16 – ɇɚɫɬɪɨɣɤɚ EventController 

 
4. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɢɬɶ ɤ ɨɬɱɟɬɭ (ɪɢɫɭɧɨɤ 

6.16). 
 

 
Ɋɢɫɭɧɨɤ 6.17 – Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
 

  1. Ʉɚɤɢɟ ɪɚɡɞɟɥɵ ɛɢɛɥɢɨɬɟɤɢ ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɴɟɤɬɨɜ ɜɵ ɡɧɚɟɬɟ? 
 2. ɑɟɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɤɚɤɢɟ ɟɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚ-
ɦɟɬɪɵ? 
 3. Ƚɞɟ ɢ ɤɚɤ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɞɚɧɧɵɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɦɨ-
ɞɟɥɢ? 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɫɬɚɜɢɥɚɫɶ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟ-
ɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɩɪɢɹɬɢɹ 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɪɭɤɬɭɪɵ ɩɪɨɰɟɫɫɨɜ, 
ɫɨɡɞɚɧɵ ɫɨɡɞɚɧɵ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɢ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦ Tecnomatix Plant Simulation. ɋɨɡɞɚɧɧɵɟ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɥɟɝɤɨ 
ɦɨɝɭɬ ɢɡɦɟɧɟɧɵ ɩɨɞ ɥɸɛɭɸ ɧɨɦɟɧɤɥɚɬɭɪɭ ɢɡɞɟɥɢɣ, ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɵ ɞɥɹ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɦɭɳɟɧɢɣ. 

Ɍɚɤɠɟ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɫɦɨɞɟɥɢɪɨɜɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɢɡ-
ɜɟɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɩɪɢɹɬɢɹ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚ-
ɬɪɚɬ, ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ. Ɋɚɡɪɚɛɨɬɚɧɨ ɭɱɟɛɧɨ – ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟ-
ɱɟɧɢɟ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɨ-
ɛɨɬɨɜ ɢ ɊɌɋ» 
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