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ɗɤɫɩɥɭɚɬɚɰɢɹ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ - ɷɬɨ ɤɨɧɬɢɧɭɭɦ  ɩɪɨɰɟɫɫɨɜ ɩɨ 

ɩɪɢɟɦɭ, ɯɪɚɧɟɧɢɸ, ɨɬɩɭɫɤɭ, ɭɱɟɬɭ ɧɟɮɬɢ, ɢɫɩɵɬɚɧɢɸ ɢ ɜɜɟɞɟɧɢɸ ɪɟɡɟɪɜɭɚɪɚ 

ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɟɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ 

ɪɟɦɨɧɬɭ.  

ɋɬɚɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɹɜɥɹɸɬɫɹ 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦ ɢ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɦ ɫɟɛɹ ɜɢɞɨɦ ɯɪɚɧɢɥɢɳ ɞɥɹ 

ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

ȼɫɟ ɛɨɥɶɲɟɟ ɰɟɧɧɨɫɬɢ ɭɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ ɫɱɢɬɵɜɚɧɢɸ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɜɤɥɸɱɟɧɢɸ ɢɧɠɟɧɟɪɧɵɯ ɫɪɟɞɫɬɜ, ɭɦɟɧɶɲɚɸɳɢɯ ɩɨɬɟɪɢ 

ɩɪɨɞɭɤɬɚ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ  ɫɢɬɭɚɰɢɣ. 

Ɉɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ ɢɝɪɚɟɬ ɪɨɥɶ ɜ  ɡɚɳɢɬɟ ɨɬ ɩɟɪɟɥɢɜɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɟ 

ɧɚɥɢɜɧɵɯ ɪɚɛɨɬ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɟ ɩɨɬɟɪɶ ɫɵɪɶɹ, ɬɚɤ ɢ ɛɨɥɶɲɢɟ  ɜɨɡɦɨɠɧɨɫɬɢ 

ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɯɪɚɧɟɧɢɹ ɫɵɪɶɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɡɚɳɢɬɵ 

ɩɟɪɫɨɧɚɥɚ ɤɨɦɩɚɧɢɢ ɢ  ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɡɟɪɜɭɚɪɚ ɫɜɹɡɚɧɨ  ɫ ɩɨɜɵɲɟɧɢɟɦ  

ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤ ɠɟ ɫ 

ɫɨɛɥɸɞɟɧɢɟɦ ɧɨɜɵɯ ɩɪɚɜɢɥ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ɍɚɤ ɠɟ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɟɪɜɢɱɧɵɣ ɭɱɟɬ ɞɚɧɧɵɯ ɨ ɞɜɢɠɟɧɢɢ ɫɵɪɶɹ ɜ 

ɪɟɡɟɪɜɭɚɪɚɯ ɢ  ɧɟɮɬɟɛɚɡɚɯ, ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ, ɢ ɬɚɤ ɠɟ 

ɜɪɭɱɧɭɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨ 

ɩɟɪɜɢɱɧɨɦɭ ɭɱɟɬɭ. Ɋɭɱɧɨɣ ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɣ ɢ ɭɱɟɬɚ ɫɵɪɶɹ ɬɟɫɧɨ ɡɚɜɢɫɢɬ ɨɬ 

«ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ», ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ  ɩɪɢɜɨɞɢɬ ɤ ɨɲɢɛɤɚɦ ɢ  ɫɨɡɞɚɟɬ 

ɨɲɢɛɤɢ ɜ ɩɥɚɧɟ ɭɱɟɬɚ ɫɵɪɶɹ ɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɢɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ  ɨɬɱɟɬɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɦɟɪɨɦ ɭɪɨɜɧɹ ɫɵɪɶɹ  ɜ 

ɪɟɡɟɪɜɭɚɪɚɯ ɢɥɢ ɨɬɛɨɪɚ ɩɪɨɛ ɜɪɭɱɧɭɸ ɫɨɬɪɭɞɧɢɤ ɞɨɥɠɟɧ ɩɨɞɧɢɦɚɬɶɫɹ ɧɚ 

ɪɟɡɟɪɜɭɚɪ. 
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ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɡɟɪɜɭɚɪɚ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɨɫɧɚɳёɧɧɵɦ 

ɭɪɨɜɧɟɦɟɪɨɦ ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ  ɢ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚɦ, ɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɩɨ ɡɚɦɟɪɭ ɢ ɨɬɛɨɪɚ ɩɪɨɛ ɫɬɚɧɟɬ ɦɟɧɟɟ ɡɚɬɪɚɬɧɵɦ ɞɥɹ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ  ɩɟɪɫɨɧɚɥɚ, ɩɪɢɱɟɦ ɫ  ɪɚɛɨɬɨɣ  ɦɨɠɟɬ ɫɩɪɚɜɢɬɶɫɹ ɨɞɢɧ 

ɫɨɬɪɭɞɧɢɤ, ɛɟɡ ɩɨɦɨɳɢ ɞɭɛɥɟɪɚ. Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ  ɫɧɢɡɢɬɫɹ ɜ ɞɜɚ ɪɚɡɚ, ɬɟɦ ɫɚɦɵɦ ɢ ɩɨɦɟɧɹɟɬɫɹ ɧɨɪɦɚ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɚ.  

ȼɧɟɞɪɟɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɪɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ ɩɪɟɞɩɪɢɹɬɢɣ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ 

ɩɨɡɜɨɥɢɬ ɨɩɟɪɚɬɢɜɧɨ, ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ, ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɞɥɹ 

ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ. 

Ɉɛɴɟɤɬ ȼɄɊ: ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ.  

ɐɟɥɶ ȼɄɊ: ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ, ɩɭɬɟɦ ɡɚɦɟɧɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ.  

Ɂɚɞɚɱɢ ȼɄɊ: 

1) ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɡɟɪɜɭɚɪɚ;  

2) ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ;  

3) ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɦɨɧɬɚɠɭ ɜɵɛɪɚɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ;  

4) ɪɚɫɱёɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɢ 

ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɦɨɧɬɚɠɚ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

 

1 Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ  
 

1.1 Ɉɛɳɢɟ ɩɨɧɹɬɢɟ ɨ ɪɟɡɟɪɜɭɚɪɧɨɦ ɩɚɪɤɟ  
 

Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ – ɷɬɨ ɝɪɭɩɩɚ ɪɟɡɟɪɜɭɚɪɨɜ ɪɚɡɧɵɯ ɬɢɩɨɜ ɢɥɢ 

ɨɞɧɨɬɢɩɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ. Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 

ɭɱɟɬɚ ɧɟɮɬɢ ɩɨ ɩɪɢɟɦɭ, ɯɪɚɧɟɧɢɸ, ɨɬɤɚɱɤɟ. ɉɪɨɟɤɬɢɪɭɸɬ ɪɟɡɟɪɜɭɚɪɧɵɟ 

ɩɚɪɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɨɫɫɢɣɫɤɢɦɢ ɢ Ɇɟɠɞɭɧɚɪɨɞɧɵɦɢ ɋɬɚɧɞɚɪɬɚɦɢ 

Ʉɚɱɟɫɬɜɚ ASME. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɬɢɩɨɜ ɢ ɜɢɞɨɜ ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ (ɚɛɛɪɟɜɢɚɬɭɪɚ 

«Ɋȼɋ»). ɗɬɢ ɪɟɡɟɪɜɭɚɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɛɨɥɶɲɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ 

ɟɦɤɨɫɬɢ, ɫɜɚɪɟɧɧɵɟ ɢɡ ɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ ɪɚɡɦɟɪɨɦ ɢ ɬɨɥɳɢɧɨɣ 10…25 ɦɦ. 

Ⱦɥɢɧɧɚɹ ɫɬɨɪɨɧɚ ɤɚɠɞɨɝɨ ɥɢɫɬɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ. Ɋɹɞ ɥɢɫɬɨɜ 

ɧɚɡɵɜɚɟɬɫɹ ɩɨɹɫɨɦ ɪɟɡɟɪɜɭɚɪɚ. Ʉɪɵɲɚ ɪɟɡɟɪɜɭɚɪɚ ɨɩɢɪɚɟɬɫɹ ɩɨ ɤɪɚɹɦ ɧɚ 

ɮɟɪɦɵ, ɚ ɭ ɪɟɡɟɪɜɭɚɪɨɜ ɫ ɛɨɥɶɲɨɣ ɜɦɟɫɬɢɦɨɫɬɶɸ – ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɫɬɨɣɤɭ. 

ɋɜɚɪɧɨɟ ɞɧɢɳɟ ɪɟɡɟɪɜɭɚɪɚ ɩɨɤɨɢɬɫɹ ɧɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɟ ɢ ɢɦɟɟɬ ɭɤɥɨɧ ɨɬ 

ɰɟɧɬɪɚ ɤ ɩɟɪɢɮɟɪɢɢ. ɉɨɫɥɟɞɧɟɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɩɨɥɧɨɦɭ ɭɞɚɥɟɧɢɸ 

ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɵ. ȼɵɫɨɬɚ ɫɬɚɥɶɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 9, 12 ɢ ɞɚɠɟ 18 

ɦ, ɚ ɞɢɚɦɟɬɪ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 20 ɞɨ 60 ɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ 

ɜɦɟɫɬɢɦɨɫɬɶ ɧɟɮɬɹɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 1, 3, 5, 10, 20 ɢ            

50 ɬɵɫ. ɦ3, ɢɡɛɵɬɨɱɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,02 ɚɬɦ. 

ɇɟɮɬɹɧɵɟ ɪɟɡɟɪɜɭɚɪɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɭɝɥɭɛɥɟɧɢɹɯ, ɪɚɡɞɟɥɹɟɦɵɯ ɧɚɫɵɩɧɵɦɢ 

ɫɨɨɪɭɠɟɧɢɹɦɢ (ɨɛɜɚɥɨɜɚɧɢɹɦɢ). Ɉɛɜɚɥɨɜɚɧɢɹ ɨɛɪɚɡɭɸɬ ɩɪɟɝɪɚɞɭ ɥɚɜɢɧɟ 

ɧɟɮɬɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɜɵɪɜɚɬɶɫɹ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɩɪɢ ɟɝɨ ɪɚɡɪɭɲɟɧɢɢ. 
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ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɦɨɝɭɬ ɢɦɟɬɶ ɫɬɚɰɢɨɧɚɪɧɭɸ ɤɪɵɲɭ 

(ɤɨɧɢɱɟɫɤɭɸ ɢɥɢ ɫɮɟɪɢɱɟɫɤɭɸ), ɧɨ ɦɨɝɭɬ ɢɦɟɬɶ ɬɚɤɠɟ ɩɥɚɜɚɸɳɭɸ ɤɪɵɲɭ, 

ɩɟɪɟɦɟɳɚɸɳɭɸɫɹ ɜɦɟɫɬɟ ɫ ɡɟɪɤɚɥɨɦ ɧɟɮɬɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ȼɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɨɜ (ɪɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ ɫ ɩɨɧɬɨɧɨɦ – 

ɚɛɛɪɟɜɢɚɬɭɪɚ Ɋȼɋɉ) ɢɦɟɸɬɫɹ ɩɨɧɬɨɧɵ, ɩɥɚɜɚɸɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɢ ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢɫɩɚɪɟɧɢɹ ɠɢɞɤɨɫɬɢ. ɉɨɧɬɨɧɵ ɛɵɜɚɸɬ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɫɢɧɬɟɬɢɱɟɫɤɢɟ. Ɉɧɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜɦɟɫɬɟ ɫ ɧɟɮɬɶɸ 

ɜɜɟɪɯ ɢ ɜɧɢɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɡɚɩɨɥɧɹɟɬɫɹ ɢɥɢ ɨɩɨɪɨɠɧɹɟɬɫɹ 

ɪɟɡɟɪɜɭɚɪ.  

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɧɬɨɧɵ ɢɦɟɸɬ ɭɩɥɨɬɧɹɸɳɢɟ ɦɚɧɠɟɬɵ, ɩɪɢɥɟɝɚɸɳɢɟ 

ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ. ɉɟɪɟɦɟɳɟɧɢɟ ɩɨɧɬɨɧɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 

ɧɚɩɪɚɜɥɹɸɳɢɦ ɬɪɭɛɚɦ; ɜɧɢɡɭ ɪɟɡɟɪɜɭɚɪɚ ɢɦɟɸɬɫɹ ɨɩɨɪɧɵɟ ɫɬɨɣɤɢ, ɧɚ 

ɤɨɬɨɪɵɟ ɥɨɠɢɬɫɹ ɩɨɧɬɨɧ, ɞɨɫɬɢɝɚɹ ɧɢɠɧɟɝɨ ɩɨɥɨɠɟɧɢɹ ɜ 1,0…1,5 ɦ ɨɬ ɞɧɚ.  

Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɜɟɫɶ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɧɟɥɶɡɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɥɧɨɫɬɶɸ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜɨɞɚ (ɩɨɞɬɨɜɚɪɧɚɹ 

ɜɨɞɚ), ɚ ɬɚɤɠɟ ɩɨɫɬɟɩɟɧɧɨ ɮɨɪɦɢɪɭɟɬɫɹ ɫɥɨɣ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɦɨɥɢɫɬɵɯ 

ɨɬɥɨɠɟɧɢɣ (ɞɨɧɧɵɣ ɨɫɚɞɨɤ). ɉɨɥɟɡɧɵɣ (ɢɥɢ ɚɤɬɢɜɧɵɣ) ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ 

ɤɨɥɟɛɥɟɬɫɹ ɨɬ 72 ɞɨ 83 % ɨɬ ɟɝɨ ɨɛɳɟɣ ɜɦɟɫɬɢɦɨɫɬɢ. 

 

1.2 Ɍɢɩɵ ɪɟɡɟɪɜɭɚɪɨɜ  
 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɫɭɳɟɫɬɜɭɸɬ ɜɨ ɦɧɨɠɟɫɬɜɟ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ (ɪɢɫɭɧɨɤ 

1). ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɬɨɱɧɨ 

ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɚɹ ёɦɤɨɫɬɶ ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɢɬɭɚɰɢɢ, 

ɜɟɞɶ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɶ ɢɦɟɟɬ ɪɚɡɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɢ ɞɚɠɟ 

ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɢ ɪɟɡɟɪɜɭɚɪ ɟɣ ɬɪɟɛɭɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɪɟɡɟɪɜɭɚɪɨɜ, ɤɚɠɞɚɹ ɢɡ 

ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɟɝɨ 

ɪɚɫɩɨɥɨɠɟɧɢɹ, ёɦɤɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ: 
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1) ɧɚɡɟɦɧɵɦɢ, ɤɨɝɞɚ ɜɟɫɶ ɪɟɡɟɪɜɭɚɪ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 

2) ɩɨɥɭɩɨɞɡɟɦɧɵɦɢ, ɤɨɝɞɚ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɰɢɫɬɟɪɧɵ ɧɚɯɨɞɢɬɫɹ ɜ 

ɡɟɦɥɟ, ɚ ɧɚɪɭɠɭ ɜɵɯɨɞɢɬ ɬɨɥɶɤɨ ɝɨɪɥɨɜɢɧɚ. 

3) ɩɨɥɧɨɫɬɶɸ ɩɨɞɡɟɦɧɵɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɛɨɥɟɟ ɞɨɥɝɨɝɨ 

ɯɪɚɧɟɧɢɹ ɢ ɷɤɨɧɨɦɢɢ ɫɜɨɛɨɞɧɨɝɨ ɦɟɫɬɚ. 

4) ɩɨɞɜɨɞɧɵɦɢ, ɬɪɟɛɭɸɳɢɦɢ ɩɨɜɵɲɟɧɧɨɝɨ ɜɧɢɦɚɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 1 – Ɍɢɩɵ ɪɟɡɟɪɜɭɚɪɨɜ  

 

Ɉɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɹɜɥɹɟɬɫɹ ɬɢɩ ɦɚɬɟɪɢɚɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ 

ɜɵɩɨɥɧɟɧɵ ɪɟɡɟɪɜɭɚɪɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɝɨ, ɢɯ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 

ɤɚɪɤɚɫɧɵɟ ɢ ɦɹɝɤɢɟ. ȿɫɥɢ ɠɟ ɝɨɜɨɪɢɬɶ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ, ɬɨ ёɦɤɨɫɬɢ ɦɨɝɭɬ 

ɛɵɬɶ: 

1) ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɧɚɞёɠɧɨɫɬɶɸ, ɧɨ ɢɦɟɸɳɢɟ ɢ ɪɹɞ 

ɧɟɞɨɫɬɚɬɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. 

2)  ɦɟɬɚɥɥɢɱɟɫɤɢɟ, ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɥɭɱɲɢɟ 

ɫɩɥɚɜɵ. 
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3) ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɟ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɩɥɚɫɬɢɤɨɜɵɟ ɢ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɵɟ ɪɟɡɟɪɜɭɚɪɵ, ɚ ɬɚɤɠɟ ɪɟɡɢɧɨɬɤɚɧɟɜɵɟ ёɦɤɨɫɬɢ. 

4) ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɜ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɨ ɟɫɬɶ ɬɟ ɪɟɡɟɪɜɭɚɪɵ, ɩɪɢ 

ɫɨɡɞɚɧɢɢ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢɪɨɞɧɵɟ ɩɭɫɬɨɬɵ, ɛɭɞɶ ɬɨ ɲɚɯɬɵ ɢɥɢ 

ɱɬɨ-ɥɢɛɨ ɟɳё.  

ȿɳё ɨɞɧɢɦ ɪɚɡɥɢɱɢɟɦ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫɚɦɭ ɮɨɪɦɭ ɪɟɡɟɪɜɭɚɪɚ, ɤɨɬɨɪɚɹ 

ɛɵɜɚɟɬ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ (ɪɢɫɭɧɨɤ 2): 

ɐɢɥɢɧɞɪɢɱɟɫɤɚɹ – ɫɚɦɵɣ ɩɨɩɭɥɹɪɧɵɣ ɜɚɪɢɚɧɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɧɟ 

ɬɪɟɛɭɸɳɢɣ ɨɫɨɛɵɯ ɭɫɢɥɢɣ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ. 

ɋɮɟɪɢɱɟɫɤɚɹ – ɛɨɥɟɟ ɫɩɟɰɢɮɢɱɧɵɣ ɬɢɩ ёɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɤɪɭɝɥɨɣ ɮɨɪɦɨɣ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɫɨɡɞɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ. 

 

 

Ɋɢɫɭɧɨɤ 2 – Ɍɢɩɵ ɪɟɡɟɪɜɭɚɪɨɜ 

 

1.3 ȼɢɞɵ Ɋȼɋ 

 

1) ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɫɨ 

ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ (ɬɢɩɚ Ɋȼɋ) ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ 

(ɪɢɫɭɧɨɤ 3). Ɉɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ, ɫɜɚɪɟɧɧɵɣ ɢɡ 

ɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ ɪɚɡɦɟɪɨɦ 1,5×6 ɦ, ɬɨɥɳɢɧɨɣ 4...25 ɦɦ, ɫɨ ɳɢɬɨɜɨɣ 
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ɤɨɧɢɱɟɫɤɨɣ ɢɥɢ ɫɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɥɟɣ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɪɩɭɫɚ ɞɥɢɧɧɚɹ 

ɫɬɨɪɨɧɚ ɥɢɫɬɨɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ. Ɉɞɢɧ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɪɹɞ 

ɫɜɚɪɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɥɢɫɬɨɜ ɧɚɡɵɜɚɟɬɫɹ ɩɨɹɫɨɦ ɪɟɡɟɪɜɭɚɪɚ. ɉɨɹɫɚ 

ɪɟɡɟɪɜɭɚɪɚ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɫɬɭɩɟɧɱɚɬɨ, ɬɟɥɟɫɤɨɩɢɱɟɫɤɢ ɢɥɢ ɜɫɬɵɤ. 

ɓɢɬɨɜɚɹ ɤɪɨɜɥɹ ɨɩɢɪɚɟɬɫɹ ɧɚ ɮɟɪɦɵ ɢ (ɭ ɪɟɡɟɪɜɭɚɪɨɜ ɛɨɥɶɲɨɣ 

ɟɦɤɨɫɬɢ) ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɫɬɨɣɤɭ. 

Ⱦɧɢɳɟ ɪɟɡɟɪɜɭɚɪɚ ɫɜɚɪɧɨɟ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɟ, 

ɨɛɪɚɛɨɬɚɧɧɨɣ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɪɪɨɡɢɢ ɛɢɬɭɦɨɦ, ɢ ɢɦɟɟɬ ɭɤɥɨɧ ɨɬ 

ɰɟɧɬɪɚ ɤ ɩɟɪɢɮɟɪɢɢ. ɗɬɢɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɟɟ ɩɨɥɧɨɟ ɭɞɚɥɟɧɢɟ 

ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɵ. 

 

 

Ɋɢɫɭɧɨɤ 3 – Ɋȼɋ: 1 – ɤɨɪɩɭɫ; 2 – ɳɢɬɨɜɚɹ ɤɪɨɜɥɹ; 3 – ɰɟɧɬɪɚɥɶɧɚɹ ɫɬɨɣɤɚ; 4 – 

ɲɚɯɬɧɚɹ ɥɟɫɬɧɢɰɚ; 5 – ɞɧɢɳɟ 
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2) ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɫ ɩɨɧɬɨɧɨɦ 

(ɬɢɩɚ Ɋȼɋɉ) – ɷɬɨ ɪɟɡɟɪɜɭɚɪɵ, ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɚɧɚɥɨɝɢɱɧɵɟ ɪɟɡɟɪɜɭɚɪɚɦ 

ɬɢɩɚ Ɋȼɋ (ɢɦɟɸɬ ɫɬɚɰɢɨɧɚɪɧɭɸ ɤɪɵɲɭ), ɧɨ ɫɧɚɛɠɟɧɧɵɟ ɩɥɚɜɚɸɳɢɦ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɧɡɢɧɚ ɩɨɧɬɨɧɨɦ. ɉɨɧɬɨɧɵ ɩɟɪɟɦɟɳɚɸɬɫɹ ɩɨ ɞɜɭɦ 

ɧɚɩɪɚɜɥɹɸɳɢɦ ɬɪɭɛɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɪɭɱɧɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ, ɚ ɞɪɭɝɚɹ ɫɥɭɠɢɬ ɤɨɠɭɯɨɦ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ, ɫɧɚɛɠɟɧɵ 

ɭɩɥɨɬɧɹɸɳɢɦ ɡɚɬɜɨɪɨɦ, ɬɳɚɬɟɥɶɧɨ ɡɚɡɟɦɥɟɧɵ. 

ɉɨɧɬɨɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɠɟɫɬɤɭɸ ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɭɸ 

ɤɨɧɫɬɪɭɤɰɢɸ, ɡɚɤɪɵɜɚɸɳɭɸ ɧɟ ɦɟɧɟɟ 95 % ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, 

ɫɧɚɛɠɟɧɧɭɸ ɤɨɥɶɰɟɜɵɦ ɡɚɬɜɨɪɨɦ, ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦ ɨɫɬɚɜɲɭɸɫɹ 

ɩɨɜɟɪɯɧɨɫɬɶ (ɪɢɫɭɧɨɤ 4). 

ɉɨɧɬɨɧɵ ɛɵɜɚɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɟ. Ɇɟɬɚɥɥɢɱɟɫɤɢɣ 

ɩɨɧɬɨɧ ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɪɨɛɨɜ ɫɟɝɦɟɧɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ 

ɨɤɪɭɠɧɨɫɬɢ ɢ ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɚɫɬɢɥɨɦ (ɤɨɜɪɨɦ). Ʉɨɪɨɛɚ 

ɛɵɜɚɸɬ ɨɬɤɪɵɬɨɝɨ (ɛɟɡ ɜɟɪɯɧɟɣ ɤɪɵɲɤɢ) ɢ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ. ɉɨɧɬɨɧɵ ɫ 

ɤɨɪɨɛɚɦɢ ɜɬɨɪɨɝɨ ɬɢɩɚ ɛɨɥɟɟ ɦɟɬɚɥɥɨɟɦɤɢ, ɧɨ ɡɚɬɨ ɢ ɛɨɥɟɟ ɧɚɞɟɠɧɵ — ɨɧɢ 

ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɤɨɲɟɧɵ ɢ ɞɚɠɟ ɡɚɬɨɩɥɟɧɵ ɢɡ-ɡɚ ɩɨɩɚɞɚɧɢɹ ɜ ɧɢɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɱɟɪɟɡ ɜɟɪɯɧɸɸ ɤɪɵɲɤɭ. 

ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɩɨɧɬɨɧɵ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɟɟ ɦɟɬɚɥɥɨɟɦɤɢ. Ɉɧɢ 

ɪɚɡɥɢɱɧɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɧɬɨɧ ɫɨɫɬɨɢɬ ɢɡ ɤɨɥɶɰɚ ɠɟɫɬɤɨɫɬɢ, ɧɚ ɤɨɬɨɪɨɟ 

ɧɚɬɹɧɭɬɚ ɫɟɬɤɚ, ɫɥɭɠɚɳɚɹ ɨɫɧɨɜɨɣ ɞɥɹ ɤɨɜɪɚ ɢɡ ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɣ 

ɩɨɥɢɚɦɢɞɧɨɣ ɩɥɟɧɤɢ. ɉɥɚɜɭɱɟɫɬɶ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɩɨɩɥɚɜɤɚɦɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɢɡ ɯɢɦɢɱɟɫɤɢ ɫɬɨɣɤɨɝɨ ɤ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ 

ɩɥɢɬɨɱɧɨɝɨ ɩɟɧɨɩɥɚɫɬɚ. ɉɨɥɭɱɢɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɟ 

ɩɨɧɬɨɧɵ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ. Ɉɧɢ ɦɨɧɬɢɪɭɸɬɫɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɠɟɫɬɤɢɯ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɫɟɝɦɟɧɬɨɜ. 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɜɫɟ ɩɨɧɬɨɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ 

(ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɪɚɡɪɹɞɨɜ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ), ɫɧɚɛɠɟɧɵ 

ɧɚɩɪɚɜɥɹɸɳɢɦɢ (ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɜɪɚɳɟɧɢɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɬɪɭɣ 
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ɧɟɮɬɟɩɪɨɞɭɤɬɚ), ɚ ɬɚɤɠɟ ɨɩɨɪɚɦɢ (ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɱɢɫɬɤɢ ɢ 

ɪɟɦɨɧɬɚ ɪɟɡɟɪɜɭɚɪɚ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɬɜɪɚɬɢɬɶ «ɩɪɢɥɢɩɚɧɢɟ» ɩɨɧɬɨɧɚ ɤ ɞɧɢɳɭ). 

 

 

Ɋɢɫɭɧɨɤ 4 – Ɋȼɋɉ: 1 – ɧɚɫɬɢɥ ɩɨɧɬɨɧɚ; 2 – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ-ɫɟɝɦɟɧɬɵ; 

3 – ɭɩɥɨɬɧɹɸɳɢɟ ɡɚɬɜɨɪɵ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɧɬɨɧɚ ɢ ɧɚɩɪɚɜɥɹɸɳɢɯ; 4 – 

ɬɪɭɛɚ ɞɥɹ ɪɭɱɧɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ; 5 – ɤɨɠɭɯ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɉɋɆ; 6 – 

ɨɩɨɪɧɵɟ ɫɬɨɣɤɢ 

 

3) ȼɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɡɟɪɜɭɚɪ ɫ ɩɥɚɜɚɸɳɟɣ 

ɤɪɵɲɟɣ (ɬɢɩɚ ɊȼɋɉɄ). ɋɬɟɧɤɚ ɪɟɡɟɪɜɭɚɪɚ ɭɤɪɟɩɥɟɧɚ ɤɨɥɶɰɚɦɢ ɠɟɫɬɤɨɫɬɢ, ɚ 

ɬɚɤɠɟ ɤɨɥɶɰɟɜɨɣ ɩɥɨɳɚɞɤɨɣ ɠɟɫɬɤɨɫɬɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɛɳɭɸ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ (ɪɢɫɭɧɨɤ 5). 

ɉɥɚɜɚɸɳɚɹ ɤɪɵɲɚ ɫɨɫɬɨɢɬ ɢɡ ɩɥɨɫɤɨɣ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɢ 

ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɤɨɥɶɰɟɜɨɝɨ ɩɨɧɬɨɧɚ ɫ ɝɟɪɦɟɬɢɱɧɵɦɢ ɤɨɪɨɛɚɦɢ. Ʉɚɠɞɵɣ 

ɤɨɪɨɛ ɫɜɟɪɯɭ ɢɦɟɟɬ ɥɸɤ ɪɚɡɦɟɪɨɦ 600 ɦɦ, ɡɚɤɪɵɜɚɟɦɵɣ ɫɴɟɦɧɨɣ ɤɪɵɲɤɨɣ, 

ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ ɜɨ ɜɪɟɦɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɚ. 
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Ɋɢɫɭɧɨɤ 5 – ɊȼɋɉɄ: 1 – ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɣ ɩɚɬɪɭɛɨɤ ɫ ɯɥɨɩɭɲɤɨɣ;                  

2 – ɡɚɩɚɫɧɨɣ ɬɪɨɫ ɯɥɨɩɭɲɤɢ; 3 – ɤɨɥɶɰɚ ɠɟɫɬɤɨɫɬɢ; 4 – ɫɬɟɧɤɚ ɪɟɡɟɪɜɭɚɪɚ;               

5 – ɤɨɥɶɰɟɜɚɹ ɩɥɨɳɚɞɤɚ ɠɟɫɬɤɨɫɬɢ; 6 – ɨɝɧɟɜɨɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ;                 

7 – ɬɪɭɛɨɩɪɨɜɨɞ ɪɚɫɬɜɨɪɚ ɩɟɧɵ; 8 – ɨɩɨɪɧɵɟ ɫɬɨɣɤɢ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɢ;  

9 – ɜɨɞɨɩɪɢɟɦɧɢɤ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ; 10 – ɫɭɯɨɩɪɨɜɨɞ; 11 – ɩɥɚɜɚɸɳɚɹ 

ɤɪɵɲɚ; 12 – ɨɩɨɪɧɚɹ ɮɟɪɦɚ; 13 – ɤɚɬɭɱɚɹ ɥɟɫɬɧɢɰɚ; 14 – ɛɨɪɬɢɤ ɭɞɟɪɠɢɜɚɧɢɹ 

ɩɟɧɵ; 15 – ɨɩɨɪɧɚɹ ɮɟɪɦɚ; 16 – ɩɟɪɢɮɟɪɢɣɧɵɣ ɤɨɥɶɰɟɜɨɣ ɩɨɧɬɨɧ ɩɥɚɜɚɸɳɟɣ 

ɤɪɵɲɢ; 17 – ɭɩɥɨɬɧɢɬɟɥɶ (ɡɚɬɜɨɪ) ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɢ; 18 – ɩɟɪɟɯɨɞɧɚɹ 

ɩɥɨɳɚɞɤɚ; 19 – ɲɚɯɬɧɚɹ ɥɟɫɬɧɢɰɚ; 20 – ɬɪɭɛɱɚɬɚɹ ɧɚɩɪɚɜɥɹɸɳɚɹ ɩɥɚɜɚɸɳɟɣ 

ɤɪɵɲɢ; 21 – ɞɪɟɧɚɠɧɚɹ ɫɢɫɬɟɦɚ; 22 – ɞɧɢɳɟ ɪɟɡɟɪɜɭɚɪɚ 

 

2 Ɉɛɨɫɧɨɜɚɧɢɟ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɡɟɪɜɭɚɪɚ  

 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ 

ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɧɢɦɚɸɬ ɪɟɡɟɪɜɭɚɪɵ – ɟɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ. Ⱦɨɜɨɥɶɧɨ ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɢɫɬɟɱɟɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɢɥɢ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟɦ 
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ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ. ȼ ɞɢɩɥɨɦɟ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɦɨɞɟɪɧɢɡɚɰɢɸ 

ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɚ: 

1) ɪɟɡɟɪɜɭɚɪɵ ɨɛɨɪɭɞɨɜɚɧɵ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚɦɢ ɧɚ ɤɪɵɲɟ. ɞɥɹ 

ɨɬɛɨɪɚ ɩɪɨɛ ɪɚɛɨɱɟɦɭ ɩɪɢɯɨɞɢɬɫɹ ɩɨɞɧɢɦɚɬɶɫɹ ɧɚ ɤɪɵɲɭ ɢ ɨɬɛɢɪɚɬɶ ɫɬɚɪɵɦ 

ɫɩɨɫɨɛɨɦ ɩɪɨɛɵ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɦɨɞɟɪɧɢɡɚɰɢɹ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɜɨ ɜɧɟɞɪɟɧɢɢ 

ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɧɢɡɭ;  

2)  ɪɟɡɟɪɜɭɚɪ ɢɦɟɟɬ ɪɭɱɧɭɸ ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ. ɡɚɞɜɢɠɤɢ 

ɡɚɤɪɵɜɚɸɬɫɹ ɢ ɨɬɤɪɵɜɚɸɬɫɹ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ, ɩɪɢɦɟɧɹɟɬɫɹ ɮɢɡɢɱɟɫɤɚɹ ɫɢɥɚ 

ɨɩɟɪɚɬɨɪɚ. ɦɨɞɟɪɧɢɡɚɰɢɹ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɜɨ ɜɧɟɞɪɟɧɢɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ 

ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ;  

3)  ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɢɛɨɪɵ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ. 

ɦɨɞɟɪɧɢɡɚɰɢɹ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɜɨ ɜɧɟɞɪɟɧɢɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ 

ɩɪɢɛɨɪɨɜ. 

 

3 Ⱥɧɚɥɢɡ ɜɧɟɞɪɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

3.1 Ⱥɧɚɥɢɡ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɧɢɠɟɧɧɵɯ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ  
 

ɍɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɰɟɥɵɣ ɪɹɞ 

ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɜɡɹɬɢɹ ɩɪɨɛ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ 

ɧɚɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɤɚɱɟɫɬɜɚ. ȼɵɛɨɪ ɬɢɩɚ 

ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɦɟɬɨɞɚ ɜɡɹɬɢɹ ɩɪɨɛɵ ɢ ɰɟɥɢ 

ɜɡɹɬɢɹ [3].  

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɫɧɢɠɟɧɧɵɦɢ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚɦɢ 

ɨɫɜɨɛɨɠɞɚɟɬ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɧɢɦɚɬɶɫɹ ɞɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɧɚ ɤɪɵɲɢ 

ɪɟɡɟɪɜɭɚɪɨɜ, ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɫɥɭɠɢɜɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɭɥɭɱɲɚɟɬ ɬɨɱɧɨɫɬɶ ɨɬɛɢɪɚɟɦɵɯ ɩɪɨɛ [4].  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɤɨɦɩɥɟɤɬɨɜɚɬɶ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ (ɪɢɫɭɧɨɤ 6):  
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- ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɫɬɚɰɢɨɧɚɪɧɵɣ ɫɟɤɰɢɨɧɧɵɣ ɉɋɊ ɢ ɉɋɊɉ; 

 - ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɫɬɚɰɢɨɧɚɪɧɵɣ ɬɪɟɯɭɪɨɜɧɟɜɵɣ ɫɧɢɠɟɧɧɵɣ ɉɋɊ-Ɍ ɞɥɹ 

ɜɡɹɬɢɹ ɬɨɱɟɱɧɵɯ ɩɪɨɛ ɫ ɬɪɟɯ ɡɚɞɚɧɧɵɯ ɭɪɨɜɧɟɣ;  

- ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɫɬɚɰɢɨɧɚɪɧɵɣ ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ ɉɋɉɊ ɫ 

ɩɨɩɥɚɜɤɨɦ; 

- ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɩɥɚɜɚɸɳɢɣ ɉɉ ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ ɫ ɬɪɟɯ 

ɭɪɨɜɧɟɣ;  

- ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɫɬɚɰɢɨɧɚɪɧɵɣ ɉɋɊ ɈɌ ɨɪɝɚɧɧɨɝɨ ɬɢɩɚ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɬɛɨɪɚ ɩɪɨɛ ɧɚ 31 ɭɪɨɜɧɟ [3].  

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɬɚɰɢɨɧɚɪɧɵɣ ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɉɋɊ 
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ɉɪɨɛɨɨɬɛɨɪɧɢɤɢ ɫɬɚɰɢɨɧɚɪɧɵɟ ɪɟɡɟɪɜɭɚɪɧɵɟ ɉɋɊ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɨɬɛɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 2517 – 85 ɨɛɴɟɞɢɧɟɧɧɨɣ (ɭɫɪɟɞɧɟɧɧɨɣ) ɩɪɨɛɵ 

ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɧɢɠɟɧɧɨɝɨ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 6. Ⱦɥɹ ɨɬɛɨɪɚ ɩɪɨɛɵ ɫɵɪɶɹ ɪɭɱɧɵɦ ɦɟɬɨɞɨɦ ɜ  ɧɚɫɨɫɟ ɧɭɠɧɨ ɫɨɡɞɚɬɶ 

ɞɚɜɥɟɧɢɟ 0,3 Ɇɉɚ. Ʉɨɝɞɚ ɧɚɫɨɫ ɧɚɛɪɚɥ ɧɭɠɧɨɟ ɞɚɜɥɟɧɢɟ,  ɨɬɤɪɵɜɚɸɬɫɹ ɜɫɟ 

ɤɥɚɩɚɧɵ ɧɚ ɫɟɤɰɢɹɯ ɩɪɨɛɨɨɬɛɨɪɧɨɣ ɤɨɥɨɧɤɢ.  

ɀɢɞɤɨɫɬɶ ɩɪɨɯɨɞɢɬɶ ɜ ɤɨɥɨɧɤɭ, ɜ ɩɪɨɰɟɫɫɟ ɞɚɜɥɟɧɢɟ ɜ ɧɚɫɨɫɟ ɨɩɭɫɤɚɸɬ  

ɞɨ ɨɛɵɱɧɨɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɱɟɪɟɡ  ɫɛɪɨɫɧɨɣ ɤɥɚɩɚɧ. ȼ ɷɬɨɬ ɦɨɦɟɧɬ ɤɥɚɩɚɧɵ 

ɡɚɤɪɵɜɚɸɬɫɹ, ɢ ɫɬɨɥɛ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɬɫɟɤɚɟɬɫɹ ɨɬ ɨɫɧɨɜɧɨɣ ɦɚɫɫɵ. ɉɨɫɥɟ 

ɷɬɨɝɨ, ɢɫɩɨɥɶɡɭɹ ɪɭɤɨɹɬɤɭ ɤɥɚɩɚɧɚ ɫɥɢɜɚ ɩɪɨɛɵ, ɠɢɞɤɨɫɬɶ ɜɵɥɢɜɚɟɬɫɹ ɜ 

ɩɪɨɛɨɨɬɛɨɪɧɭɸ ɩɨɫɭɞɭ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ ɷɬɨɝɨ ɬɢɩɚ ɨɬɛɨɪ ɩɪɨɛɵ ɩɪɨɢɫɯɨɞɢɬ 

ɩɭɬɟɦ ɜɵɞɟɥɟɧɢɹ ɫɬɨɥɛɢɤɚ ɩɪɨɞɭɤɬɚ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɧɚɥɢɜɚ ɪɟɡɟɪɜɭɚɪɚ ɢ 

ɫɥɢɜɚ ɟɝɨ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɬɪɭɛɨɤ ɜ ɩɪɨɛɨɨɬɛɨɪɧɭɸ ɩɨɫɭɞɭ. 

 

3.2 Ⱥɧɚɥɢɡ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ  
 

ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɵɯ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɜɫё ɱɚɳɟ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɡɚɞɜɢɠɤɢ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ (ɪɢɫɭɧɨɤ 7). Ⱦɚɧɧɚɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɡɚɩɨɪɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɡɚɞɜɢɠɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬɫɹ ɜ ɞɜɢɠɟɧɢɟ 

ɜɪɭɱɧɭɸ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɢ ɜɨɜɫɟ ɹɜɥɹɟɬɫɹ ɧɟɡɚɦɟɧɢɦɨɣ. Ƚɥɚɜɧɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɞɜɢɠɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɟё ɪɚɛɨɬɨɣ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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Ɋɢɫɭɧɨɤ 7 – ɗɥɟɤɬɪɨɩɪɢɜɨɞɧɚɹ ɡɚɞɜɢɠɤɚ 

 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ ɧɟɫɤɨɥɶɤɨ 

ɜɵɲɟ, ɱɟɦ ɫ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɪɚɫɯɨɞɵ ɩɨɥɧɨɫɬɶɸ ɨɤɭɩɚɸɬɫɹ ɡɚ ɫɱɟɬ ɛɨɥɟɟ ɩɪɨɫɬɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɛɨɥɟɟ 

ɛɵɫɬɪɨɣ ɢ ɬɨɱɧɨɣ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɚ. ɂɯ ɩɪɢɦɟɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɟɟ 

ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɧɟɲɬɚɬɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɬɟɦ ɫɚɦɵɦ ɩɪɟɞɨɬɜɪɚɬɢɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ [6].  

Ɉɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ ɡɚɞɜɢɠɤɢ:  

- ɫɧɢɠɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ;  

- ɛɵɫɬɪɨɟ ɨɬɤɪɵɬɢɟ ɢ ɡɚɤɪɵɬɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ; 

- ɭɞɨɛɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ;  

- ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 

ɦɟɫɬɚɯ. 

 

3.3 Ⱥɧɚɥɢɡ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɜ ɪɟɡɟɪɜɭɚɪɟ  
 

Ɋɚɞɚɪɧɵɟ ɭɪɨɜɧɟɦɟɪɵ ɢɦɟɸɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɟɦɤɨɫɬɧɵɦɢ 

ɭɪɨɜɧɟɦɟɪɚɦɢ, ɩɨɩɥɚɜɤɨɜɵɦɢ ɭɪɨɜɧɟɦɟɪɚɦɢ, ɭɥɶɬɪɚɡɜɭɤɨɜɵɦɢ 

ɭɪɨɜɧɟɦɟɪɚɦɢ [7].  
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Ɋɚɞɢɨɥɨɤɚɰɢɨɧɧɵɣ ɩɟɪɟɞɚɬɱɢɤ ɢɡɥɭɱɚɟɬ ɦɢɤɪɨɜɨɥɧɨɜɵɣ ɫɢɝɧɚɥ ɤ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɞɭɤɬɚ. Ɋɚɞɢɨɥɨɤɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɨɬɪɚɠɚɟɬɫɹ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ 

ɠɢɞɤɨɫɬɢ ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɚɧɬɟɧɧɭ. ɂɡɥɭɱɟɧɢɟ  ɷɬɨ ɫɢɝɧɚɥ ɫ ɩɨɫɬɨɹɧɧɨ 

ɦɟɧɹɸɳɟɣɫɹ ɱɚɫɬɨɬɨɣ. ɉɨɫɤɨɥɶɤɭ ɫɢɝɧɚɥ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɠɢɞɤɨɫɬɢ ɢ ɨɛɪɚɬɧɨ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ɤ ɚɧɬɟɧɧɟ, ɨɧ ɫɦɟɲɢɜɚɟɬɫɹ ɫ 

ɢɡɥɭɱɚɟɦɵɦ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɢɝɧɚɥɨɦ. ɉɨɫɤɨɥɶɤɭ ɫɢɝɧɚɥ, ɨɬɪɚɠɟɧɧɵɣ ɨɬ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɢ ɫɢɝɧɚɥ, ɢɡɥɭɱɚɟɦɵɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɢɦɟɸɬ ɪɚɡɧɭɸ ɱɚɫɬɨɬɭ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɧɚɥɨɠɟɧɢɹ ɩɨɥɭɱɚɟɬɫɹ ɪɚɡɧɨɫɬɧɵɣ ɫɢɝɧɚɥ ɫ ɧɢɡɤɨɣ ɱɚɫɬɨɬɨɣ. 

Ɋɚɡɧɢɰɚ ɜ ɱɚɫɬɨɬɟ ɦɟɠɞɭ ɢɡɥɭɱɚɟɦɵɦ ɢ ɨɬɪɚɠɟɧɧɵɦ ɫɢɝɧɚɥɨɦ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɪɚɫɫɬɨɹɧɢɸ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ. Ɋɚɡɧɢɰɚ ɜ ɱɚɫɬɨɬɟ 

ɦɟɠɞɭ ɢɡɥɭɱɚɟɦɵɦ ɢ ɨɬɪɚɠɟɧɧɵɦ ɫɢɝɧɚɥɨɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɪɚɫɫɬɨɹɧɢɸ ɞɨ 

ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɪɚɞɚɪɧɨɝɨ ɭɪɨɜɧɟɦɟɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8 [8]. 

Ƚɥɚɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɪɚɞɚɪɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ 

ɪɚɞɚɪɧɵɟ ɭɪɨɜɧɟɦɟɪɵ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɟɦɤɨɫɬɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ, ɧɟ ɢɦɟɸɬ 

ɤɨɧɬɚɤɬɚ ɫ ɢɡɦɟɪɹɟɦɵɦ ɩɪɨɞɭɤɬɨɦ. ɍɪɨɜɧɟɦɟɪɵ ɩɨɩɥɚɜɤɨɜɵɟ ɢ ɛɭɣɤɨɜɵɟ 

ɢɦɟɸɬ ɬɨɬ ɠɟ ɧɟɞɨɫɬɚɬɨɤ, ɱɬɨ ɢ ɟɦɤɨɫɬɧɵɟ ɭɪɨɜɧɟɦɟɪɵ – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ 

ɤɨɧɬɚɤɬ ɫ ɢɡɦɟɪɹɟɦɵɦ ɩɪɨɞɭɤɬɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚɥɢɩɚɧɢɟ 

ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɭɪɨɜɧɟɦɟɪɚ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɭɪɨɜɧɹ ɝɭɫɬɵɯ ɩɪɨɞɭɤɬɨɜ. 

ɇɚɞɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɟɦɤɨɫɬɧɵɟ ɭɪɨɜɧɟɦɟɪɵ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɩɨɩɥɚɜɤɨɜɵɯ 

ɭɪɨɜɧɟɦɟɪɨɜ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɬ.ɤ. ɧɟ ɢɦɟɸɬ ɩɨɞɜɢɠɧɨɣ ɱɚɫɬɢ – ɩɨɩɥɚɜɤɚ.  

Ɋɚɞɚɪɧɵɣ ɭɪɨɜɧɟɦɟɪ ɧɟ ɜɨɫɩɪɢɢɦɱɢɜ ɤ ɭɫɥɨɜɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɚ ɧɟ ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ:  

1) ɬɟɦɩɟɪɚɬɭɪɚ;  

2) ɞɚɜɥɟɧɢɟ; 

3)  ɧɚɥɢɱɢɟ ɢɫɩɚɪɟɧɢɹ; 

4) ɩɨɬɨɤɨɜ ɜɨɡɞɭɯɚ ɢ ɩɵɥɢ ɜ ɪɟɡɟɪɜɭɚɪɟ. 

Ɍɚɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɵɡɵɜɚɟɬ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ, ɱɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɪɭɝɢɯ  ɭɪɨɜɧɟɦɟɪɨɦ.  
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Ɋɢɫɭɧɨɤ 8 – ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɪɚɞɚɪɧɨɝɨ ɭɪɨɜɧɟɦɟɪɚ 

 

ɍɪɨɜɧɟɦɟɪ ɩɨɡɜɨɥɹɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɨɛɲɢɪɧɨɟ  ɱɢɫɥɨ 

ɩɪɨɞɭɤɬɨɜ:  

1) ɠɢɞɤɢɟ; 

2) ɫɜɟɬɥɵɟ ɢ ɬɟɦɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ; 

3)  ɪɚɫɬɜɨɪɢɬɟɥɶ; 

4)  ɫɩɢɪɬ;  

5)  ɪɚɡɥɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɪɚɫɬɜɨɪɵ; 

6)  ɳɟɥɨɱɢ;  

7)  ɩɚɫɬɵ;  
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8)  ɫɭɫɩɟɧɡɢɢ; 

9)  ɪɚɫɩɥɚɜɵ;  

10) ɜɨɞɚ;  

11) ɩɢɳɟɜɵɟ ɠɢɞɤɨɫɬɢ;  

12) ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɢɡɞɟɥɢɹ;  

13) ɫɵɩɭɱɢɟ – ɰɟɦɟɧɬ;  

14) ɭɝɨɥɶ;  

15) ɝɢɩɫ;  

16) ɫɨɞɚ; 

17) ɡɟɪɧɨ;  

18) ɤɨɦɛɢɤɨɪɦ ɢ ɞɪ;  

ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɜɵɫɨɤɨɬɨɱɧɵɯ ɪɚɞɚɪɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ 

ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɟɦɤɨɫɬɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ. ȼ ɫɢɫɬɟɦɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɭɱɟɬɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɥɢ ɰɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ ɩɪɢɦɟɧɟɧɢɟ 

ɪɚɞɚɪɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ ɟɞɢɧɫɬɜɟɧɧɨ ɜɨɡɦɨɠɧɵɣ ɜɚɪɢɚɧɬ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ 

ɠɢɞɤɨɫɬɢ. ȼɫɟ ɪɚɞɚɪɧɵɟ ɭɪɨɜɧɟɦɟɪɵ, ɩɨɦɢɦɨ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɢ ɢɡɦɟɪɢɬɟɥɹ 

ɭɪɨɜɧɹ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɬ ɤɚɤ ɫɢɝɧɚɥɢɡɚɬɨɪɵ ɭɪɨɜɧɹ – ɜ ɭɪɨɜɧɟɦɟɪɟ 

ɡɚɥɨɠɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ, ɬ.ɟ. ɭɪɨɜɧɟɦɟɪ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɟɬ ɤɚɤ ɞɜɚ ɞɚɬɱɢɤɚ ɤɨɧɬɪɨɥɹ 

ɭɪɨɜɧɹ [7]. 

 

4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ 

 

4.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɧɢɠɟɧɧɵɯ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ 

 

ɋɟɤɰɢɨɧɧɵɟ ɩɪɨɛɨɨɬɛɨɪɧɢɤɢ ɫɟɪɢɢ ɉɋɊ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɜɡɹɬɢɹ 

ɫɦɟɲɚɧɧɵɯ (ɢɧɬɟɝɪɚɥɶɧɵɯ) ɩɪɨɛ ɧɚ ɥɸɛɨɦ ɭɪɨɜɧɟ ɧɚɥɢɜɚ ɪɟɡɟɪɜɭɚɪɚ. ȼ 

ɪɟɡɟɪɜɭɚɪɚɯ ɫ ɩɨɧɬɨɧɨɦ ɢɥɢ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɨɛɨɨɬɛɨɪɧɢɤ 

ɦɚɪɤɢɪɨɜɤɢ ɉɋɊɉ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɟɡɟɪɜɭɚɪ ɱɟɪɟɡ ɫɜɟɬɨɜɨɣ ɥɸɤ (ɞɥɹ 

ɪɟɡɟɪɜɭɚɪɨɜ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ) ɢɥɢ ɬɪɭɛɭ ɩɨɧɬɨɧɚ. Ⱦɚɧɧɵɣ 
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ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ 

ɞɨ 0,7 Ɇɉɚ.  

Ɉɬɛɨɪ ɩɪɨɛ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ.  

ȼɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɢ ɱɢɫɬɨɬɚ ɜɡɹɬɨɣ ɩɪɨɛɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 

ɩɨɩɚɞɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɜ ɫɛɨɪɧɭɸ ɩɨɫɭɞɭ ɱɟɪɟɡ ɫɧɚɱɚɥɚ ɨɬɞɟɥɶɧɵɟ 

ɫɥɢɜɧɵɟ ɤɨɥɨɧɧɵ, ɚ ɡɚɬɟɦ ɫɥɢɜɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ: ɧɚ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɨɛɨɨɬɛɨɪɧɵɟ ɬɪɭɛɤɢ, ɤɨɬɨɪɵɟ ɧɚ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɨɬɛɢɪɚɸɬ ɩɪɨɛɭ ɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɨɫɬɚɜɥɹɸɬ ɞɨ ɨɛɳɟɣ ɟɦɤɨɫɬɢ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɧɟɮɬɟɩɪɨɞɭɤɬɚ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɟɤɰɢɨɧɧɵɟ ɩɪɨɛɨɨɬɛɨɪɧɢɤɢ ɉɋɊ 

(ɉɋɊɉ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɢɠɧɸɸ, ɫɪɟɞɧɸɸ ɢ ɜɟɪɯɧɸɸ ɫɟɤɰɢɢ, ɤɨɬɨɪɵɟ 

ɫɨɟɞɢɧɟɧɵ ɦɭɮɬɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. ɉɪɢ ɨɬɛɨɪɟ ɩɪɨɛɵ ɫ ɨɞɧɨɝɨ ɢɡ 

ɭɪɨɜɧɟɣ ɩɪɨɢɫɯɨɞɢɬ ɡɚɤɪɵɬɢɟ ɲɚɪɨɜɨɝɨ ɤɪɚɧɚ, ɤɨɬɨɪɵɣ ɨɬɫɟɤɚɟɬ ɞɜɢɠɟɧɢɟ 

ɜɡɹɬɨɣ ɩɪɨɛɵ ɫ ɞɪɭɝɢɯ ɭɪɨɜɧɟɣ [3].  

 

4.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ ɡɚɩɨɪɧɨɣ 
ɚɪɦɚɬɭɪɵ 

 

Ɂɚɞɜɢɠɤɚ ɬɢɩɚ 30ɫ941ɧɠ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚɦɢ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɢɫɬɟɦɚɯ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɭɱɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɡɚɞɜɢɠɤɨɣ. 

Ɂɚɞɜɢɠɤɚ ɬɢɩɚ 30ɫ941ɧɠ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ ɜ ɤɚɱɟɫɬɜɟ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ɇɚɬɟɪɢɚɥ ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɣ:  

- ɤɨɪɩɭɫ, ɤɪɵɲɤɚ, ɤɥɢɧ – ɫɬɚɥɶ 25Ʌ; 35Ʌ;  

- ɲɩɢɧɞɟɥɶ – ɫɬɚɥɶ 20ɏ13; 

- ɦɚɯɨɜɢɤ – ɱɭɝɭɧ; 

- ɩɪɨɤɥɚɞɤɚ ɩɨɞ ɤɪɵɲɤɭ – ɩɚɪɨɧɢɬ; 
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- ɧɚɛɢɜɤɚ ɭɩɥɨɬɧɢɬɟɥɶɧɚɹ – ɝɪɚɮɥɟɤɫ; 

- ɭɩɥɨɬɧɟɧɢɟ ɜ ɡɚɬɜɨɪɟ (ɧɚɩɥɚɜɤɚ) – 07ɏ25ɇ13 (12ɏɇ10Ɍ; 08ɏ17Ɍ1) 

[9].  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɜɵɛɢɪɚɟɦ ɡɚɞɜɢɠɤɢ ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɬɢɩɚ 

30ɫ941ɧɠ ɫ ɜɡɪɵɜɨɡɚɳɢɳёɧɧɵɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɬɢɩɚ ȼ-Ȼ (ɧɚ ɤɚɠɞɵɣ ɢɡ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ).  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɞɜɢɠɤɢ 30ɫ941ɧɠ: 

- ɞɢɚɦɟɬɪ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ, ɦɦ: 200;  

- ɞɥɢɧɚ, ɦɦ: 330;  

- ɜɵɫɨɬɚ, ɦɦ: 680;  

- ɦɚɫɫɚ, ɤɝ ɧɟ ɛɨɥɟɟ: 124;  

- ɞɚɜɥɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ PN, Ɇɉɚ: 1,6;  

- ɪɚɛɨɱɚɹ ɫɪɟɞɚ: ɜɨɞɚ, ɩɚɪ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɬ.ɞ, ɧɟɣɬɪɚɥɶɧɵɟ ɤ 

ɦɚɬɟɪɢɚɥɚɦ ɞɟɬɚɥɟɣ, ɫɨɩɪɢɤɚɫɚɸɳɢɯɫɹ ɫɨ ɫɪɟɞɨɣ;  

- ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, °ɋ: ɨɬ ɦɢɧɭɫ 40 ɞɨ 40;  

- ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, °ɋ: ɨɬ ɦɢɧɭɫ 40 ɞɨ 450;  

- ɤɥɚɫɫ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɡɚɬɜɨɪɚ «Ⱥ» ɩɨ ȽɈɋɌ 9544 – 93; 

- ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ: ɮɥɚɧɰɟɜɨɟ;  

- ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɢ ɪɚɡɦɟɪɵ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɪɩɭɫɚ ɢɫɩ. 1 ȽɈɋɌ 12815 – 80;  

- ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɢ ɫɪɟɞɵ: ɫ ɥɸɛɨɣ ɫɬɨɪɨɧɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɮɥɚɧɰɟɜ; 

- ɭɫɬɚɧɨɜɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɥɸɛɨɟ (ɤɪɨɦɟ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜɧɢɡ) [9]. 

 

4.3 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɜ 
ɪɟɡɟɪɜɭɚɪɟ 

 

ɍɪɨɜɧɟɦɟɪɵ ɪɚɞɚɪɧɵɟ ɫɟɪɢɢ Saab TankRadar REX (RTG 3920, RTG 

3930, RTG 3940, RTG 3950) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.  
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Ɋɚɞɚɪɧɵɣ ɭɪɨɜɧɟɦɟɪ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɫɬɚɧɞɚɪɬɧɵɯ ɜɚɪɢɚɧɬɨɜ 

ɤɨɧɫɬɪɭɤɰɢɢ: 

 - RTG 3920 ɫ ɤɨɧɢɱɟɫɤɨɣ ɚɧɬɟɧɧɨɣ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɠɢɞɤɨɫɬɟɣ ɤɪɨɦɟ 

ɬɚɤɢɯ, ɤɚɤ ɚɫɮɚɥɶɬ;  

- RTG 3930 ɫ ɩɚɪɚɛɨɥɢɱɟɫɤɨɣ ɚɧɬɟɧɧɨɣ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɠɢɞɤɨɫɬɟɣ, 

ɜɤɥɸɱɚɹ ɬɚɤɢɟ ɬɹɠɟɥɵɟ ɠɢɞɤɨɫɬɢ, ɤɚɤ ɚɫɮɚɥɶɬ;  

- RTG 3940 ɫ ɤɨɧɢɱɟɫɤɨɣ ɚɧɬɟɧɧɨɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɧɚɩɪɚɜɥɹɸɳɟɣ 

ɬɪɭɛɟ ɪɟɡɟɪɜɭɚɪɚ ɫ ɩɨɧɬɨɧɨɦ ɢɥɢ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ; 

- RTG 3950 ɫ ɩɥɚɧɚɪɧɨɣ ɚɧɬɟɧɧɨɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɟ 

ɪɟɡɟɪɜɭɚɪɚ ɫ ɩɨɧɬɨɧɨɦ ɢɥɢ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ.  

ɗɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɭɪɨɜɧɟɦɟɪɚ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɝɚɪɚɧɬɢɪɭɟɬ ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ, ɭɱɟɬ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɫ 

ɩɪɢɛɨɪɨɜ (ɞɚɬɱɢɤɨɜ) ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ ɢ ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɵ, ɬɚɤ ɠɟ 

ɜɵɱɢɫɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɭ ɦɚɫɫɵ ɫɵɪɶɹ.  

ɍɪɨɜɧɟɦɟɪ ɫɧɚɛɠɟɧ ɜɧɭɬɪɟɧɧɢɦ ɰɢɮɪɨɜɵɦ ɫɬɚɧɞɚɪɬ-ɫɢɝɧɚɥɨɦ, ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɟɦɟɪɚ ɩɟɪɟɞ 

ɤɚɠɞɵɦ ɩɪɨɰɟɫɫɨɦ ɢɡɦɟɪɟɧɢɹ.  

ɍɪɨɜɧɟɦɟɪɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ 

ɢɡɦɟɪɢɬɟɥɶɧɨ-ɭɩɪɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ ɞɥɹ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɪɟɡɟɪɜɭɚɪɧɵɦɢ ɩɚɪɤɚɦɢ TRL/2.  

Ⱦɥɹ ɪɟɡɟɪɜɭɚɪɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɢɬ ɭɪɨɜɧɟɦɟɪ RTG ɫ 

ɤɨɧɢɱɟɫɤɨɣ ɚɧɬɟɧɧɨɣ ɪɢɫɭɧɨɤ 9. 

ɍɪɨɜɧɟɦɟɪ RTG 3920 ɢɦɟɟɬ ɫɬɚɥɶɧɭɸ ɤɨɧɢɱɟɫɤɭɸ ɚɧɬɟɧɧɭ. 

ɋɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɤɚɥɢɛɪ ɚɧɬɟɧɧɵ ɩɪɢɜɨɞɢɬ ɤ ɨɛɲɢɪɧɨɦɭ ɪɚɞɚɪɧɨɦɭ 

ɥɭɱɭ. ȼ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɧɵ, ɩɪɢɦɟɧɟɧɚ ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ 

ɦɢɤɪɨɜɨɥɧɨɜɵɯ ɢɡɥɭɱɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɬɨɥɶɤɨ ɩɪɹɦɨɦɭ ɨɬɪɚɠɟɧɢɸ ɜɨɥɧɵ 

ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ɮɢɤɫɢɪɨɜɚɥɨɫɶ ɚɧɬɟɧɧɨɣ.  

ɍɪɨɜɧɟɦɟɪ RTG ɹɜɥɹɟɬɫɹ ɨɛɲɢɪɧɵɦ ɢ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɚɬɶ ɞɥɹ 

ɜɫɟɯ ɬɢɩɨɜ ɩɪɨɞɭɤɬɨɜ, ɤɪɨɦɟ ɫ ɬɜɟɪɞɵɦ ɨɫɧɨɜɚɧɢɟɦ, ɝɞɟ  ɥɭɱɲɟ ɩɪɢɦɟɧɢɬɶ 

ɭɪɨɜɧɟɦɟɪɚ RTG 3930 [8]. 
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Ɋɢɫɭɧɨɤ 9 – ɍɪɨɜɧɟɦɟɪ RTG 3920 ɫ ɤɨɧɢɱɟɫɤɨɣ ɚɧɬɟɧɧɨɣ 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ RTG 3920 REX ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ RTG 3920 REX 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɟɡɟɪɜɭɚɪɟ ɞɨ + 230°ɋ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ 0,85...20 ɦ 

Ⱦɚɜɥɟɧɢɟ -0,2...+2 ɛɚɪ 

Ɇɚɬɟɪɢɚɥ ɜɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɚ ɫɬɚɥɶ 316, ɬɟɮɥɨɧ, ɜɢɬɨɧ 

Ɉɛɳɢɣ ɜɟɫ 20 ɤɝ ɛɟɡ ɮɥɚɧɰɚ 

Ɋɚɡɦɟɪ ɥɸɤɚ Ⱦɭ 200 

 

5 Ɍɟɯɧɨɥɨɝɢɹ ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

5.1 Ɇɨɧɬɚɠ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɧɢɠɟɧɧɵɯ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ 

 

ɉɪɨɛɨɨɬɛɨɪɧɚɹ ɤɨɥɨɧɧɚ ɦɨɧɬɢɪɭɟɬɫɹ ɜɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɚ ɫ ɩɨɦɨɳɶɸ 

ɫɩɟɰɢɚɥɶɧɵɯ ɤɪɨɧɲɬɟɣɧɨɜ, ɩɪɢɜɚɪɢɜɚɟɦɵɯ ɤ ɫɬɟɧɤɟ ɢ ɞɧɢɳɭ.  

ɉɪɢɟɦɧɵɣ ɭɡɟɥ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɤ ɫɬɟɧɤɟ ɫɧɚɪɭɠɢ ɪɟɡɟɪɜɭɚɪɚ ɜ ɧɢɠɧɟɦ 

ɩɨɹɫɟ. Ⱦɥɹ ɦɨɧɬɚɠɚ ɩɪɢɟɦɧɨɝɨ ɭɡɥɚ ɜ ɫɬɟɧɤɟ ɪɟɡɟɪɜɭɚɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
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ɜɵɪɟɡɚɟɬɫɹ ɨɬɜɟɪɫɬɢɟ ɞɢɚɦɟɬɪɨɦ 340 ɦɦ (ɰɟɧɬɪ ɨɬɜɟɪɫɬɢɹ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 220 ɦɦ ɨɬ ɞɧɢɳɚ ɪɟɡɟɪɜɭɚɪɚ) [5].  

ɋɜɟɬɨɜɨɣ ɥɸɤ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ, ɤɪɵɲɤɢ ɢ ɩɪɨɤɥɚɞɤɢ. ɋ ɩɨɦɨɳɶɸ 

ɛɨɥɬɨɜ ɢ ɝɚɟɤ ɜ ɤɨɪɩɭɫɟ ɤɪɟɩɢɬɫɹ ɩɟɪɟɦɵɱɤɚ, ɧɚ ɤɨɬɨɪɨɣ ɤɪɟɩɢɬɫɹ ɬɪɭɛɚ 

ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ. Ɇɨɧɬɢɪɭɟɬɫɹ ɫɜɟɬɨɜɨɣ ɥɸɤ ɜ ɤɪɵɲɟ ɪɟɡɟɪɜɭɚɪɚ ɫ ɩɨɦɨɳɶɸ 

ɫɜɚɪɤɢ. ɑɟɪɟɡ ɫɜɟɬɨɜɨɣ ɥɸɤ ɩɪɨɢɡɜɨɞɹɬ ɦɨɧɬɚɠ ɫɟɤɰɢɣ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ. 

Ʉɪɨɧɲɬɟɣɧɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɫɟɤɰɢɣ ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɤ ɫɬɟɧɤɟ ɫ ɜɧɭɬɪɟɧɧɟɣ 

ɫɬɨɪɨɧɵ ɪɟɡɟɪɜɭɚɪɚ.  

ɋɪɟɞɧɹɹ ɫɟɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɲɚɪɨɜɵɯ ɤɪɚɧɨɜ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɟɧɵ 

ɦɟɠɞɭ ɫɨɛɨɣ ɬɪɭɛɨɣ. Ʉ ɷɬɢɦ ɲɚɪɨɜɵɦ ɤɪɚɧɚɦ ɫɧɢɡɭ ɧɚ ɪɟɡɶɛɟ ɤɪɟɩɹɬɫɹ ɬɪɭɛɚ 

ɫ ɦɭɮɬɨɣ, ɤɪɨɧɲɬɟɣɧ, ɚ ɫɜɟɪɯɭ – ɬɪɭɛɚ. Ʉɪɚɫɤɚ ɢ ɥɟɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɝɟɪɦɟɬɢɡɚɰɢɢ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɇɚ ɨɫɹɯ ɲɚɪɨɜɵɯ ɤɪɚɧɨɜ ɲɬɢɮɬɚɦɢ 

ɤɪɟɩɹɬɫɹ ɤɨɪɨɦɵɫɥɚ, ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɹɝɢ ɫ ɩɨɦɨɳɶɸ 

ɨɫɟɣ, ɲɚɣɛ ɢ ɲɩɥɢɧɬɨɜ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɚɥɟɰ ɭɞɚɥɹɟɬɫɹ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɜ 

ɪɟɡɟɪɜɭɚɪɟ. ɇɢɠɧɢɣ ɤɪɨɧɲɬɟɣɧ ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɞɧɨ 

ɪɟɡɟɪɜɭɚɪɚ. Ʉɪɨɧɲɬɟɣɧ ɤɪɟɩɢɬɫɹ ɲɩɢɥɶɤɚɦɢ, ɲɚɣɛɚɦɢ ɢ ɝɚɣɤɚɦɢ ɤ 

ɨɫɧɨɜɚɧɢɸ ɱɟɪɟɡ ɤɨɦɩɟɧɫɚɬɨɪ.  

ȼɟɪɯɧɹɹ ɫɟɤɰɢɹ ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɧɨɟ ɧɚɥɢɱɢɟ ɲɚɪɨɜɨɝɨ ɤɪɚɧɚ, ɤ 

ɤɨɬɨɪɨɦɭ ɧɚ ɪɟɡɶɛɟ ɫɧɢɡɭ ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɬɪɭɛɚ ɫ ɦɭɮɬɨɣ ɢ ɤɨɧɬɪɢɬɫɹ ɝɚɣɤɨɣ. 

Ʉɪɨɧɲɬɟɣɧ ɤɪɟɩɢɬɫɹ ɛɨɥɬɚɦɢ, ɚ ɫɜɟɪɯɭ ɧɚ ɪɟɡɶɛɟ ɤɪɟɩɢɬɫɹ ɬɪɭɛɚ. 

 

Ɋɢɫɭɧɨɤ 10 – Ɉɛɳɢɣ ɜɢɞ ɫɜɟɬɨɜɨɝɨ ɥɸɤɚ: 1 – ɤɨɪɩɭɫ, 2 – ɤɪɵɲɤɚ,3 – ɮɥɚɧɟɰ 

ɭɫɢɥɢɜɚɸɳɢɣ, 4 – ɩɪɨɤɥɚɞɤɚ, 5 – ɩɟɪɟɦɵɱɤɚ, 6 – ɛɨɥɬ, 7– ɝɚɣɤɚ   
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Ɋɢɫɭɧɨɤ 11 – ɋɪɟɞɧɹɹ ɫɟɤɰɢɹ ɉɋɊ: 1 – ɦɭɮɬɚ; 2, 5, 6 – ɬɪɭɛɚ; 3 – ɲɚɪɨɜɨɣ 

ɤɪɚɧ; 4 – ɤɨɪɨɦɵɫɥɨ; 7 – ɨɫɶ; 8, 9 – ɬɹɝɚ; 10 – ɩɚɥɟɰ; 11 – ɤɨɧɬɪɝɚɣɤɚ; 12, 16 – 

ɲɚɣɛɚ; 13, 21 – ɛɨɥɬ; 14, 15 – ɝɚɣɤɚ; 17 – ɲɩɥɢɧɬ; 18 – ɲɬɢɮɬ; 19 – 

ɩɪɨɜɨɥɨɤɚ; 20 – ɤɪɨɧɲɬɟɣɧ   

 

Ⱦɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɟɧ ɢ ɤɪɚɫɤɚ. ɇɚ 

ɨɫɢ ɲɚɪɨɜɨɝɨ ɤɪɚɧɚ ɲɬɢɮɬɨɦ ɤɪɟɩɢɬɫɹ ɤɨɪɨɦɵɫɥɨ. ɇɚ ɷɬɨɦ ɤɨɪɨɦɵɫɥɟ ɫ 

ɩɨɦɨɳɶɸ ɨɫɟɣ, ɲɩɥɢɧɬɨɜ ɢ ɲɚɣɛ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɹɝɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɚɥɟɰ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɜ ɪɟɡɟɪɜɭɚɪɟ ɭɞɚɥɹɟɬɫɹ. 

ɋɥɢɜɧɨɣ ɤɪɚɧ ɫ ɩɚɬɪɭɛɤɨɦ ɫɨɫɬɨɢɬ ɢɡ ɫɥɢɜɧɨɝɨ ɤɪɚɧɚ, ɮɥɚɧɰɚ, ɬɪɭɛɵ ɢ 

ɝɚɣɤɢ. Ⱦɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɟɧ, ɤɪɚɫɤɚ.  
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ɇɢɠɧɹɹ ɫɟɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɲɚɪɨɜɵɯ ɤɪɚɧɨɜ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɟɧɵ 

ɦɟɠɞɭ ɫɨɛɨɣ ɬɪɭɛɨɣ. Ʉ ɧɢɦ ɤɪɟɩɹɬɫɹ ɫɧɢɡɭ ɧɚ ɪɟɡɶɛɟ ɤɪɨɧɲɬɟɣɧ, ɭɝɨɥɶɧɢɤ ɢ 

ɫɜɟɪɯɭ – ɬɪɭɛɚ. Ⱦɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɟɧ, 

ɤɪɚɫɤɚ. ɇɚ ɨɫɹɯ ɲɚɪɨɜɵɯ ɤɪɚɧɨɜ ɤɪɟɩɹɬɫɹ ɲɬɢɮɬɚɦɢ ɤɨɪɨɦɵɫɥɚ. ɇɚ 

ɤɨɪɨɦɵɫɥɚɯ ɫ ɩɨɦɨɳɶɸ ɨɫɟɣ, ɲɚɣɛ ɢ ɲɩɥɢɧɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɹɝɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɚɥɟɰ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɭɞɚɥɹɟɬɫɹ.  

 

 

Ɋɢɫɭɧɨɤ 12 – ɋɥɢɜɧɨɣ ɤɪɚɧ ɫ ɩɚɬɪɭɛɤɨɦ: 1 – ɫɥɢɜɧɨɣ ɤɪɚɧ; 2 – ɮɥɚɧɟɰ; 

3 – ɬɪɭɛɚ; 4 – ɤɨɧɬɪɨɝɚɣɤɚ  

 

 

Ɋɢɫɭɧɨɤ 13 – ɇɢɠɧɹɹ ɫɟɤɰɢɹ ɉɋɊ: 1 – ɤɨɪɨɦɵɫɥɨ ɩɪɢɜɨɞɧɨɟ;  

2, 6 – ɤɪɨɧɲɬɟɣɧ; 3 – ɩɪɨɜɨɥɨɤɚ; 4 – ɲɚɪɨɜɵɣ ɤɪɚɧ; 5 – ɤɨɪɨɦɵɫɥɨ;  

7, 8 – ɬɹɝɚ; 9 – ɭɝɨɥɶɧɢɤ: 10, 11 – ɬɪɭɛɚ; 12 – ɨɫɶ; 13 – ɩɚɥɟɰ; 14, 17 – ɝɚɣɤɚ; 

15, 16 – ɛɨɥɬ; 21 – ɲɩɥɢɧɬ; 22 – ɲɬɢɮɬ; 18, 19, 20 – ɲɚɣɛɚ  
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Ɋɢɫɭɧɨɤ 13 – Ɉɛɳɢɣ ɜɢɞ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɫɟɤɰɢɨɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɬɢɩɚ 

ɉɋɊ:1 – ɥɸɤ ɫɜɟɬɨɜɨɣ; 2 – ɤɪɨɧɲɬɟɣɧ; 3 – ɫɪɟɞɧɹɹ ɫɟɤɰɢɹ; 4 – ɧɢɠɧɹɹ 

ɫɟɤɰɢɹ; 5 – ɤɪɚɧ ɫɥɢɜɧɨɣ ɫ ɩɚɬɪɭɛɤɨɦ; 6 – ɨɝɪɚɠɞɟɧɢɟ; 7 – ɩɪɢɟɦɧɵɣ ɭɡɟɥ; 8 

– ɭɡɟɥ ɭɩɪɚɜɥɟɧɢɹ; 9 – ɜɟɪɯɧɹɹ ɫɟɤɰɢɹ; 10 – ɧɢɠɧɢɣ ɤɪɨɧɲɬɟɣɧ; 11 – 

ɤɨɦɩɟɧɫɚɬɨɪ; 12 – ɲɩɢɥɶɤɚ; 13 – ɲɚɣɛɚ; 14 – ɝɚɣɤɚ; 15 – ɜɚɥ; 16 – ɦɭɮɬɚ; 17 – 

ɛɨɥɬ; 18 – ɨɫɧɨɜɚɧɢɟ; 19 – ɬɪɟɯɯɨɞɨɜɨɣ ɤɪɚɧ 

 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɜɟɪɯɧɟɣ, ɫɪɟɞɧɢɯ ɢ ɧɢɠɧɟɣ ɫɟɤɰɢɣ ɤɪɟɩɹɬɫɹ ɦɟɠɞɭ 

ɫɨɛɨɣ ɫ ɩɨɦɨɳɶɸ ɦɭɮɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɇɢɠɧɹɹ ɫɟɤɰɢɹ ɱɟɪɟɡ ɪɟɡɶɛɭ ɜ 

ɭɝɨɥɶɧɢɤɟ ɫɨɟɞɢɧɟɧɚ ɫɨ ɫɥɢɜɧɵɦ ɤɪɚɧɨɦ ɢ ɩɚɬɪɭɛɤɨɦ. ɋɟɤɰɢɢ ɢ ɫɥɢɜɧɨɣ 

ɤɪɚɧ ɫ ɩɚɬɪɭɛɤɨɦ ɨɛɪɚɡɭɸɬ ɫɥɢɜɧɭɸ ɩɪɨɛɨɨɬɛɨɪɧɭɸ ɤɨɥɨɧɧɭ. 

ȼɟɪɯɧɹɹ, ɫɪɟɞɧɢɟ ɢ ɧɢɠɧɹɹ ɫɟɤɰɢɢ ɤɪɟɩɹɬɫɹ ɤ ɤɪɨɧɲɬɟɣɧɚɦ, 

ɩɪɢɜɚɪɢɜɚɟɦɵɦ ɤ ɫɬɟɧɤɟ ɜɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɚ. Ɍɪɭɛɚ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɬɚɤɠɟ 
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ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɤ ɩɟɪɟɦɵɱɤɟ ɫɜɟɬɨɜɨɝɨ ɥɸɤɚ, ɚ ɤɨɪɩɭɫ 

ɲɚɪɨɜɨɝɨ ɤɪɚɧɚ ɧɢɠɧɟɣ ɫɟɤɰɢɢ – ɤ ɧɢɠɧɟɦɭ ɤɪɨɧɲɬɟɣɧɭ ɱɟɪɟɡ 

ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɤɪɨɧɲɬɟɣɧ. Ʉ ɮɥɚɧɰɭ ɩɪɢёɦɧɨɝɨ ɭɡɥɚ ɤɪɟɩɢɬɫɹ ɫɥɢɜɧɨɣ 

ɤɪɚɧ ɫ ɩɚɬɪɭɛɤɨɦ [10]. 

 

5.2 Ɇɨɧɬɚɠ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ 

 

ɇɚ ɡɚɞɜɢɠɤɢ ɬɢɩɚ 30ɫ941ɧɠ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɨɛɳɢɟ ɩɪɚɜɢɥɚ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɯɪɚɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɨɞɚɠɚ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ 

ɭɩɚɤɨɜɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɦɚɫɬɟɪ ɞɨɥɠɟɧ ɜɢɡɭɚɥɶɧɨ 

ɩɪɨɜɟɪɢɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɭɩɚɤɨɜɤɢ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɢ ɰɟɥɨɫɬɧɨɫɬɶ ɡɚɝɥɭɲɟɤ, 

ɫɧɢɦɚɸɳɢɯɫɹ ɬɨɥɶɤɨ ɜ ɩɪɨɰɟɫɫɟ ɭɫɬɚɧɨɜɤɢ. Ɍɚɤɠɟ ɜ ɧɚɥɢɱɢɢ ɞɨɥɠɧɚ 

ɢɦɟɬɶɫɹ ɡɚɜɨɞɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɦɚɫɬɟɪ-

ɭɫɬɚɧɨɜɳɢɤ ɞɨɥɠɟɧ ɨɫɦɨɬɪɟɬɶ ɢ ɫɚɦɭ 30ɫ941ɧɠ ɧɚ ɩɪɟɞɦɟɬ ɨɬɫɭɬɫɬɜɢɹ 

ɜɢɞɢɦɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. ȼɫɟ ɤɪɟɩɟɠɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞɟɠɧɵ, 

ɡɚɬɜɨɪ ɝɟɪɦɟɬɢɱɟɧ, ɩɪɨɤɥɚɞɤɢ ɢ ɫɚɥɶɧɢɤ ɩɥɨɬɧɨ ɩɪɢɥɟɝɚɸɳɢɦɢ.  

ɋɩɟɰɢɚɥɢɫɬ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɦɨɧɬɚɠ, ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɦɚɯɨɜɢɤ ɞɥɹ 

ɩɨɞɜɟɫɤɢ, ɟɞɢɧɫɬɜɟɧɧɨ ɞɨɩɭɫɬɢɦɵɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɚɬɪɭɛɤɨɜ ɤɨɪɩɭɫɚ. ɍɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɚ ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɚ 

ɡɚɞɜɢɠɤɚ ɨɱɢɳɚɟɬɫɹ ɨɬ ɝɪɹɡɢ, ɨɫɬɚɬɤɨɜ ɨɤɚɥɢɧɵ, ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɰɟɥɨɫɬɧɨɫɬɶ. 

Ɍɪɭɛɨɩɪɨɜɨɞɧɵɟ ɮɥɚɧɰɵ ɜɵɪɚɜɧɢɜɚɸɬɫɹ, ɩɟɪɟɤɨɫɵ ɧɟɞɨɩɭɫɬɢɦɵ, 

ɩɨɫɥɟ ɱɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɪɦɚɬɭɪɚ (ɝɚɣɤɢ-ɤɪɟɩɥɟɧɢɹ ɡɚɬɹɝɢɜɚɸɬɫɹ 

ɪɚɜɧɨɦɟɪɧɨ). ȼɵɪɚɜɧɢɜɚɬɶ ɮɥɚɧɰɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚɬɹɠɟɧɢɟɦ ɚɪɦɚɬɭɪɧɵɯ 

ɮɥɚɧɰɟɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ ɡɚɩɪɟɳɚɟɬɫɹ ɤɥɚɫɬɶ ɧɚ 

ɡɚɞɜɢɠɤɭ ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ [11]. 
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5.3 Ɇɨɧɬɚɠ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɜ ɪɟɡɟɪɜɭɚɪɟ 

 

ɍɪɨɜɧɟɦɟɪ (ɪɢɫɭɧɨɤ 10) ɫ ɤɨɧɢɱɟɫɤɨɣ ɚɧɬɟɧɧɨɣ ɞɨɥɠɟɧ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɬɪɭɛ ɢɥɢ ɞɪɭɝɢɯ ɩɨɦɟɯ, ɤɨɬɨɪɵɟ 

ɩɪɟɩɹɬɫɬɜɨɜɚɥɢ ɛɵ ɥɭɱɭ ɪɚɞɚɪɚ ɞɨɫɬɢɱɶ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ.  

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɭɪɨɜɧɟɦɟɪɨɜ ɫ ɤɨɧɢɱɟɫɤɨɣ ɚɧɬɟɧɧɨɣ ɢɦɟɟɬɫɹ ɞɜɚ ɬɢɩɚ 

ɮɥɚɧɰɟɜ. Ɉɞɢɧ ɢɡ ɮɥɚɧɰɟɜ ɩɪɢɞɚɟɬ ɭɪɨɜɧɟɦɟɪɭ ɧɚɤɥɨɧ 4°, ɞɪɭɝɨɣ – 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ.  

 

 

Ɋɢɫɭɧɨɤ 10 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɜɨɛɨɞɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 

ɭɪɨɜɧɟɦɟɪɚ RTG 3920 

 

Ʌɭɱ ɪɚɞɚɪɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜ ɤɨɧɭɫɟ ɫ ɪɚɡɦɚɯɨɦ 30°. ɍɤɥɨɧ ɞɨɥɠɟɧ  

ɛɵɬɶ  ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɡɦɟɪɟɧɢɹ   ɫ ɩɚɫɩɨɪɬɧɨɣ ɬɨɱɧɨɫɬɶɸ.  
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ȿɫɥɢ ɫɬɟɧɤɚ ɪɟɡɟɪɜɭɚɪɚ ɧɟ ɤɚɫɚɟɬɫɹ ɥɭɱɚ ɭɪɨɜɧɟɦɟɪɚ, ɬ.ɟ. ɩɥɨɳɚɞɶ, 

ɨɝɪɚɧɢɱɟɧɧɨɟ 30° ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɚɧɬɟɧɧɵ, ɬɨ ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɮɥɚɧɟɰ.  

ɉɪɢ ɦɨɧɬɚɠɟ ɭɪɨɜɧɟɦɟɪɚ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ:  

1) ɩɪɨɜɟɪɹɸɬ ɜɫɟ ɫɨɫɬɚɜɧɵɟ ɢɡɞɟɥɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ ɭɪɨɜɧɟɦɟɪɚ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ  ɩɨɞɧɹɬɶ ɢɡɞɟɥɢɹ ɧɚɜɟɪɯ ɪɟɡɟɪɜɭɚɪɚ;  

2) ɨɫɬɨɪɨɠɧɨ ɜɜɨɞɹɬ ɤɨɧɭɫ ɢ ɮɥɚɧɰɟɜɭɸ ɫɛɨɪɤɭ ɜ ɝɨɪɥɨɜɢɧɭ ɨɬɜɟɪɫɬɢɹ. 

ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɮɥɚɧɟɰ ɭɪɨɜɧɟɦɟɪɚ ɧɚ ɮɥɚɧɟɰ, ɩɨɫɬɚɜɥɹɟɦɵɣ ɡɚɤɚɡɱɢɤɨɦ, ɢ 

ɡɚɬɹɝɢɜɚɸɬ ɜɫɟ ɛɨɥɬɵ ɢ ɝɚɣɤɢ; 

3) ɜɫɬɚɜɥɹɸɬ ɜɨɥɧɨɜɨɞ ɜ ɨɫɧɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ ɭɪɨɜɧɟɦɟɪɚ. ɇɚ 

ɨɞɧɨɦ ɢɡ ɤɨɧɰɨɜ ɜɨɥɧɨɜɨɞɚ ɢɦɟɟɬɫɹ ɞɜɚ ɜɢɧɬɚ ɫ ɲɚɣɛɚɦɢ. ȼɫɬɚɜɥɹɸɬ ɢ 

ɡɚɬɹɝɢɜɚɸɬ ɤɪɟɩɟɠɧɵɟ ɜɢɧɬɵ; 

4) ɦɨɧɬɢɪɭɸɬ ɨɫɧɨɜɧɨɣ ɛɥɨɤ ɭɪɨɜɧɟɦɟɪɚ ɧɚ ɮɥɚɧɰɟ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɢ 

ɡɚɬɹɝɢɜɚɸɬ ɛɨɥɬɵ Ɇ10; 

5) ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɡɚɤɪɟɩɥɹɸɬ ɩɨɝɨɞɨɡɚɳɢɬɧɵɣ ɤɨɥɩɚɤ ɨɞɧɢɦ ɜɢɧɬɨɦ 

ɧɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ ɭɪɨɜɧɟɦɟɪɚ [12]. 

 

6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ  
 

6.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ 

 

ɉɚɪɚɦɟɬɪɵ ɨɩɟɪɚɬɨɪɧɨɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɡɞɚɧɢɢ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ ɤɨɪɩɭɫɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – ɉɚɪɚɦɟɬɪɵ ɤɚɛɢɧɟɬɚ ɨɯɪɚɧɵ ɬɪɭɞɚ 

Ⱦɥɢɧɚ, ɦ ɒɢɪɢɧɚ, ɦ ȼɵɫɨɬɚ, ɦ ɉɥɨɳɚɞɶ, ɦ2 Ɉɛɴɟɦ, ɦ3 

8 5 2,9 40 116 
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6.2 Ɇɢɤɪɨɤɥɢɦɚɬ  

 

Ɇɢɤɪɨɤɥɢɦɚɬ ɩɨɦɟɳɟɧɢɣ - ɫɨɫɬɨɹɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ ɡɞɚɧɢɹ ɢɥɢ 

ɩɨɦɟɳɟɧɢɹ, ɨɤɚɡɵɜɚɸɳɟɟ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɨɟ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɞɜɢɠɧɨɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ.  

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɞɹɧɚɹ 

ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɢ ɟɫɬɟɫɬɜɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɨɬɤɪɵɜɚɧɢɹ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ ɢ ɮɨɪɬɨɱɟɤ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɨɯɪɚɧɵ ɬɪɭɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 – Ɍɪɟɛɭɟɦɵɟ ɢ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 

ɉɚɪɚɦɟɬɪɵ ɉɨɦɟɳɟɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ 

Ɍɪɟɛɭɟɦɨɟ 

ɡɧɚɱɟɧɢɟ 

Ɏɚɤɬɢɱɟɫɤɨɟ 

ɡɧɚɱɟɧɢɟ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɨɯɪɚɧɵ ɬɪɭɞɚ 17-20 °ɋ. 19 °ɋ 

 

ɂɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 3 ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ 

ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ ɨɩɪɟɞɟɥɟɧɧɨɣ ɋɚɧɉɢɇ 2.4.2.2821 – 10  

 

6.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɹɦ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ 

 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɲɭɦ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɭɬɨɦɥɟɧɢɟ ɫɥɭɯɚ ɢ ɨɫɥɚɛɥɟɧɢɟ 

ɡɜɭɤɨɜɨɝɨ ɜɨɫɩɪɢɹɬɢɹ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɬɨɦɥɟɧɢɟ ɜɫɟɝɨ ɨɪɝɚɧɢɡɦɚ. Ɍɚɤ 

ɤɚɤ ɲɭɦ ɜ ɩɨɦɟɳɟɧɢɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ 

ɞɥɹ ɩɨɦɟɳɟɧɢɣ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɲɭɦɚ 

ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ ɨɩɪɟɞɟɥɟɧɧɨɣ ɋɚɧɉɢɇ 2.4.2.2821 – 10. 
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Ɍɚɛɥɢɰɚ 4 – Ɏɚɤɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

(Ɉɩɟɪɚɬɨɪɧɚɹ) ɧɚ ɦɨɦɟɧɬ 20.12.2019 
№

 ɩ
/ɩ

 

Ʉɨ
ɞ 

ɮɚ
ɤɬ

ɨɪ
ɚ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɮɚɤɬɨɪɚ, 

ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɉ
Ⱦ

Ʉ,
ɉ

Ⱦ
ɍ

, 

ɞɨ
ɩɭ

ɫɬ
ɢɦ

ɵɣ
 ɭ

ɪɨ
ɜɟ

ɧɶ
 

Ɏ
ɚɤ

ɬɢ
ɱɟ

ɫɤ
ɢɣ

 

ɭɪ
ɨɜ

ɟɧ
ɶ 

ɩɪ
ɨɢ

ɡɜ
ɨɞ

ɫɬ
ɜɟ

ɧɧ
ɨɝ

ɨ 

ɮɚ
ɤɬ

ɨɪ
ɚ 

ȼɟ
ɥɢ

ɱɢ
ɧɚ

 

ɨɬ
ɤɥ

ɨɧ
ɟɧ

ɢɹ
 

Ʉɥ
ɚɫ

ɫ 
ɭɫ

ɥɨ
ɜɢ

ɣ 
ɬɪ

ɭɞ
ɚ,

 

ɫɬ
ɟɩ

ɟɧ
ɶ 

ɜɪ
ɟɞ

ɧɨ
ɫɬ

ɢ 
ɉ

ɪɨ
ɞɨ

ɥɠ
ɢɬ

ɟɥ
ɶɧ

ɨɫ
ɬɶ

 

ɜɨ
ɡɞ

ɟɣ
ɫɬ

ɜɢ
ɹ 

1 5.00 Ɍɹɠɟɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ - - - 1 1 

2 5.00 ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɬɪɭɞɨɜɨɝɨ 

ɩɪɨɰɟɫɫɚ 

- - - 3,1 1 

3 4.50 ɒɭɦ, ɞȻȺ 80 15 - 2 1 

4 4.62 Ɍɟɦɩɟɪɚɬɭɪɚ, ɋɨ 15…22 22,4 - 2 1 

5 4.64 ȼɥɚɠɧɨɫɬɶ, % 15…75 43 - 2 1 

6 4.63 ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɦ/ɫ 0.1 0,1 - 2 1 

7 4.68 Ɉɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ 300 190 110 2 0,5 

8 4.67 ɄȿɈ, % 1 1,3 - 2 0,5 

9 4.66 Ɍɇɋ, ɋ 22…24 20 - 2 0,8 

10 4.65 Ɍɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ, ȼɬ/ɦ2 140 50 - 2 0,8 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɚɹ 

ɨɫɜɟɳɟɧɧɨɫɬɶ.  

Ɍɚɤ ɤɚɤ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɤɚɛɢɧɟɬɟ ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɟɫɬɟɫɬɜɟɧɧɨɟ 

ɨɫɜɟɳɟɧɢɟ, ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ. 

ɂɫɬɨɱɧɢɤ ɱɟɥɨɜɟɤɚ ɜ ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ  ɨɛ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ 

ɨɫɧɨɜɧɨɦ (ɞɨ 90 %) ɱɟɪɟɡ  ɨɪɝɚɧɵ ɡɪɟɧɢɟ. ɉɨɷɬɨɦɭ ɤɚɪɬɢɧɚ  ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɬ ɱɟɪɟɡ ɜɢɞɟɧɶɟ ɨɤɪɭɠɚɸɳɟɝɨ ɫɪɟɞɵ 

ɱɟɥɨɜɟɤɚ, ɡɚɜɢɫɹɬ ɜɨ ɦɧɨɝɨɦ ɨɬ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ.  

ɇɨɪɦɢɪɨɜɚɧɢɟ ɨɫɜɟɳɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɋɉ 52.13330.2011.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɤɚɛɢɧɟɬ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ. 

Ɉɩɟɪɚɬɨɪɫɤɚɹ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɪɚɡɦɟɪɵ: ɞɥɢɧɧɚ 8 ɦ, ɲɢɪɢɧɚ 5 ɦ, 

ɜɵɫɨɬɚ 2,9 ɦ, ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪ 0,8h =  ɦ. ȼ ɩɨɦɟɳɟɧɢɢ 
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ɭɫɬɚɧɨɜɥɟɧɵ ɫɜɟɬɢɥɶɧɢɤɢ ɬɢɩɚ ɅɉɈ28 (2ɯ40 ȼɬ). Ⱦɥɢɧɚ 1,23 ɦ, ɲɢɪɢɧɚ 0,1 

ɦ, ɜɵɫɨɬɚ 0,1 ɦ.  

Ɍɪɟɛɭɟɦɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɫɨɝɥɚɫɧɨ ɋɇɢɉ 23.05-2010, 300E =  ɥɤ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɬɟɧ ɫ 50% = , 

ɩɨɬɨɥɤɚ ɩ 70% = . 

ɇɚɣɞɟɦ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɩɨ ɮɨɪɦɭɥɟ: 

 

H 3 ,
E S K ZФ

n 
  

=


                                                                                       (1) 

 

ɝɞɟ HE  – ɧɨɪɦɢɪɭɟɦɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɨɫɜɟɳёɧɧɨɫɬɶ ɩɨ ɋɉ 52.13330.2011,   

300 ɥɤ;  

S  – ɩɥɨɳɚɞɶ ɨɫɜɟɳɚɟɦɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɨ, ɦ2;  

3K  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 

Z  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɨɜɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ, ɨɬɧɨɲɟɧɢɟ 𝐸ɫɪ/𝐸݉𝑖݊. Ⱦɥɹ 

ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩ ɩɪɢ ɪɚɫɱɟɬɚɯ ɛɟɪɟɬɫɹ ɪɚɜɧɵɦ 1,1; 

n  – ɱɢɫɥɨ ɫɜɟɬɢɥɶɧɢɤɨɜ;  

  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, %. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɣ ɫɜɟɬɚ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤɨɣ 

ɭɱɚɫɬɨɤ ɫɜɟɬɨɜɵɯ ɥɚɦɩ ɩɨɩɚɞɚɟɬ ɧɚ ɪɚɛɨɱɭɸ ɩɥɨɳɚɞɶ. Ɉɧ ɡɚɜɢɫɢɬ ɨɬ 

ɩɨɤɚɡɚɬɟɥɹ ɩɨɦɟɳɟɧɢɹ i , ɬɢɩɚ ɥɚɦɩ, ɜɵɫɨɬɵ ɨɫɜɟɳɟɧɢɟ ɧɚɞ ɪɚɛɨɱɟɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ h  ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚɠɟɧɢɹ ɫɬɟɧ ɫ  ɢ ɩɨɬɨɥɤɚ ɩ . 

ɂɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

,
( )

S
i

h A B
=

 +
                                                                                              (2) 

 

ɝɞɟ Ⱥ ɢ ȼ – ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɨ, ɦ.  
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Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ   

ɫɜɟɬɢɥɶɧɢɤɨɜ ɫ ɥɸɦɢɧɟɫɰɟɧɬɧɵɦɢ ɥɚɦɩɚɦɢ ɞɥɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɫɨɱɟɬɚɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚɠɟɧɢɹ ɢ ɢɧɞɟɤɫɨɜ ɩɨɦɟɳɟɧɢɹ 

ɩɪɢɜɟɞɟɧɵ ɜ ɫɩɪɚɜɨɱɧɢɤɟ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

L h=                                                                                                          (3) 

 

ɝɞɟ h  – ɜɵɫɨɬɚ ɩɨɞɜɟɫɚ ɫɜɟɬɢɥɶɧɢɤɚ, ɦ 

ȼɵɫɨɬɚ ɩɨɞɜɟɫɚ ɫɜɟɬɢɥɶɧɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɤɪ ɪh H h h= − − ,                                                                                            (4) 

ɝɞɟ     H  – ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ, ɦ;  

ɤɪh  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɬɨɥɤɚ ɞɨ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɫɜɟɬɢɥɶɧɢɤɚ, ɦ;  

ɪh  – ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɩɨɥɚ.  

3,1 0,1 1 2h = − − =  ɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ: 1,4 2 2,8L =  =  ɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɹɞɨɜ: 

 

b

B
N

L
=                                                                                                          (5) 

 

b

5
2

2.8
N = =

 

 

ɉɨɥɭɱɚɟɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ: 

 

a bN N N=                                                                                                     (6) 
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a b 2 3 6N N N=  =  =  

 

ȼ ɤɚɠɞɨɦ ɫɜɟɬɢɥɶɧɢɤɟ ɪɚɡɦɟɳɟɧɨ ɩɨ ɞɜɟ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩɵ ɩɨ 

40 ȼɬ.  

Ʉɨɥɢɱɟɫɬɜɨ ɥɚɦɩ: 

 

6 2 12 =  ɲɬ. 

 

ɇɚɯɨɞɢɦ ɢɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ: 

 

40
1,7

1,8 (5 8)
i = =

 + . 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ 0,55% = . 

ɇɚɯɨɞɢɦ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɨɞɧɨɣ ɥɚɦɩɵ: 

 

300 40 1,7 1,1
3000

12 0,55
Ф   
= =


ɥɦ. 

 

ȼɵɛɢɪɚɟɦ ɛɥɢɠɚɣɲɭɸ ɫɬɚɧɞɚɪɬɧɭɸ ɥɚɦɩɭ – ɅɏȻ 40 ȼɬ ɫɨ ɫɜɟɬɨɜɵɦ 

ɩɨɬɨɤɨɦ 3000 ɥɦ. 

Ⱦɟɥɚɟɦ ɩɪɨɜɟɪɤɭ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ: 

 

ɫɬ ɪ

ɫɬ

10% 100% 20%,
Ф Ф
Ф
−

−    +                                                                  (7) 

 

10% 0% 20%.−   +  

 

Ɍɚɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɩɨɦɟɳɟɧɢɢ, 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ, ɩɪɢɧɢɦɚɟɦ 12 ɥɚɦɩ ɅɏȻ 40.  
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ɇɚɯɨɞɢɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɣɧɢɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɞɨ ɫɬɟɧɵ: 

 

0,3 0,5I L= −                                                                                                (8) 

 

ɝɞɟ: L  – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɫɜɟɬɢɥɶɧɢɤɚɦɢ, ɦ;  

I  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɣɧɢɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɞɨ ɫɬɟɧɵ, ɦ.  

aL  (ɩɨ ɞɥɢɧɟ ɩɨɦɟɳɟɧɢɹ) = 1,4 ɦ.  

bL  (ɩɨ ɲɢɪɢɧɟ ɩɨɦɟɳɟɧɢɹ) = 2,8 ɦ.  

a a0,5 0,7l L=  =  ɦ.  

b b0,3 2,8l L=  =  ɦ.  

Ɋɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

Ɋɢɫɭɧɨɤ 11 –Ɋɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɚ ɞɥɹ ɨɩɟɪɚɬɨɪɫɤɨɣ   

 

7 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ  
 

ɐɟɥɶɸ ɞɢɩɥɨɦɚ ɹɜɥɹɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ȼɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɧɟɫɤɨɥɶɤɨ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 

ɜɚɪɢɚɧɬɨɜ: 

- ɩɨɫɬɪɨɣɤɚ ɧɨɜɨɝɨ Ɋȼɋ; 

- ɦɨɞɟɪɧɢɡɚɰɢɹ Ɋȼɋ; 
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– ɭɜɟɥɢɱɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɵ ɜ ɪɟɡɟɪɜɭɚɪɧɨɦ ɩɚɪɤɟ. 

Ɋɚɫɫɦɨɬɪɟɜ ɜɫɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ, ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɫ ɦɨɞɟɪɧɢɡɚɰɢɟɣ Ɋȼɋ ɨɛɴɟɦɨɦ 

1000 ɦ3. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 

ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɡɟɪɜɭɚɪɚ Ɋȼɋ ɨɛɴɟɦɨɦ 

1000 ɦ3. Ɇɨɞɟɪɧɢɡɚɰɢɹ ɪɟɡɟɪɜɭɚɪɚ ɫɜɹɡɚɧɚ ɫ ɜɵɛɨɪɨɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. ɇɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɢɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɟ (ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɫɬɚɰɢɨɧɚɪɧɵɟ 

ɫɧɢɠɟɧɧɵɟ ɩɪɨɛɨɨɬɛɨɪɧɢɤɢ, ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɭɸ ɚɪɦɚɬɭɪɭ ɜ ɨɤɨɥɨɲɨɜɧɨɣ 

ɡɨɧɟ). 

ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

- ɡɚɱɢɫɬɤɚ ɪɟɡɟɪɜɭɚɪɨɜ; 

 - ɦɨɧɬɚɠ ɧɨɜɵɯ ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɵɯ ɡɚɞɜɢɠɟɤ; 

- ɦɨɧɬɚɠ ɧɨɜɵɯ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ;  

- ɦɨɧɬɚɠ ɧɨɜɵɯ ɫɧɢɠɟɧɧɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ.  

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɜɟɞёɦ ɫɥɟɞɭɸɳɢɟ ɪɚɫɱёɬɵ: 

 - ɪɚɫɱёɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ; 

- ɪɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

 

7.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ  
 

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɬɪɚɬɵ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɟɬɚɥɟɣ, ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɱɢɯ 

ɡɚɧɢɦɚɸɳɢɯɫɹ ɦɨɧɬɚɠɨɦ, ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɡɚɬɪɚɬɵ ɧɚ 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ, ɡɚɬɪɚɬɵ ɧɚ ɡɚɱɢɫɬɤɭ ɪɟɡɟɪɜɭɚɪɚ, ɡɚɬɪɚɬɵ ɧɚ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. 
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ɜ ɩ ɷ ɡɩ ɡ ɜɫ ɪ3К З З З З А= + + + + +              (9) 

 

ɝɞɟ ɩЗ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɩɨɤɭɩɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɷЗ  – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ.; 

ɡɩЗ  – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ ɡɚ ɦɨɧɬɚɠ, ɪɭɛ.; 

ɡЗ  – ɡɚɬɪɚɬɵ ɧɚ ɡɚɱɢɫɬɤɭ ɪɟɡɟɪɜɭɚɪɚ, ɪɭɛ.; 

ɜɫЗ  – ɡɚɬɪɚɬɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ, ɪɭɛ.; 

ɪА – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ. 

 

7.2 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ  
 

Ⱦɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɡɟɪɜɭɚɪɚ ɧɭɠɧɨ ɩɪɨɜɟɫɬɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ 

ɪɚɛɨɬɵ: 

1)  ɉɪɨɜɟɫɬɢ ɡɚɱɢɫɬɤɭ ɨɞɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ Ɋȼɋ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ 

ɤɪɵɲɟɣ ɨɛɴёɦɨɦ 1000 ɦ3.  

2)  ɉɪɢɨɛɪɟɫɬɢ ɧɨɜɵɟ ɢɡɞɟɥɢɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɦɨɧɬɚɠɚ ɧɚ ɪɟɡɟɪɜɭɚɪ. 

 

7.2.1 Ɂɚɱɢɫɬɤɚ ɪɟɡɟɪɜɭɚɪɨɜ 

 

Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ ɤ ɦɨɧɬɚɠɧɵɦ ɪɚɛɨɬɚɦ ɧɭɠɧɨ ɩɪɨɜɟɫɬɢ 

ɡɚɱɢɫɬɤɭ ɨɞɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ Ɋȼɋ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ ɨɛɴёɦɨɦ 

1000 ɦ3.  

ɐɟɥɶ ɡɚɱɢɫɬɤɢ – ɩɨɞɝɨɬɨɜɤɚ ɪɟɡɟɪɜɭɚɪɚ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɪɚɛɨɬɚɦ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ:  

- ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ;  

- ɭɞɚɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɫɬɚɬɤɚ;  

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɞɟɝɚɡɚɰɢɹ ɢɥɢ ɮɥɟɝɦɚɬɢɡɚɰɢɹ;  

- ɭɞɚɥɟɧɢɟ ɨɫɚɞɤɚ;  

- ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɡɚɱɢɫɬɤɢ;  
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- ɭɬɢɥɢɡɚɰɢɹ ɩɪɨɞɭɤɬɨɜ ɡɚɱɢɫɬɤɢ.  

ɋɬɨɢɦɨɫɬɶ ɡɚɱɢɫɬɧɵɯ ɪɚɛɨɬ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɫɚɣɬɟ ɤɨɦɩɚɧɢɢ «Ɍɢɝɪɢɫ-

Ⱥɥɶɩ», ɰɟɧɚ ɭɤɚɡɚɧɚ ɡɚ 1 ɦ3 [31]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚ ɡɚɱɢɫɬɤɭ ɪɟɡɟɪɜɭɚɪɨɜ ɫɨɫɬɚɜɥɹɸɬ 

360000 ɪɭɛ. 

 

1 360000КВ = ɪɭɛɥɟɣ. 

 

7.2.2 ɉɪɢɨɛɪɟɬɟɧɢɟ ɩɨɤɭɩɧɵɯ ɢɡɞɟɥɢɣ 

 

ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ:  

- ɦɨɧɬɚɠ ɫɧɢɠɟɧɧɨɝɨ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɉɋɊ-9 – 2 ɲɬ.; 

 - ɦɨɧɬɚɠ ɭɪɨɜɧɟɦɟɪɚ RTG 3920 REX – 2 ɲɬ.; 

- ɦɨɧɬɚɠ ɡɚɞɜɢɠɤɢ 30ɫ941ɧɠ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ȽɁ-Ⱥ.150 ɬɢɩɚ "Ȼ" – 6 

ɲɬ.  

ɋɬɨɢɦɨɫɬɶ ɫɧɢɠɟɧɧɨɝɨ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɫɚɣɬɟ 

ɤɨɦɩɚɧɢɟɣ «ɈɈɈ ɉɪɨɦɛɭɪɝ» [32].  

ɋɬɨɢɦɨɫɬɶ ɪɚɞɚɪɧɨɝɨ ɭɪɨɜɧɟɦɟɪɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɫɚɣɬɟ ɤɨɦɩɚɧɢɟɣ 

«Ⱥɬɢɥɢɫ» [33].  

ɋɬɨɢɦɨɫɬɶ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɩɨ ɡɚɩɪɨɫɭ ɤɨɦɩɚɧɢɟɣ 

«Ƚɪɟɦɢɪ» [34]. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɉɛɨɪɭɞɨɜɚɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ. 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. ɡɚ ɟɞ. Ɉɛɳɚɹ ɫɭɦɦɚ, ɪɭɛ. 

ɉɋɊ - 9, ɪɭɛ. 2 111722,40 223444,8 
RTG 3920 REX, ɪɭɛ. 2 102200 204400 
 30ɧ941cɠ (ȽɁ-Ⱥ.150 ɬɢɩɚ 
"Ȼ"), ɪɭɛ. 

6 119664,96 717989,76 

ɂɬɨɝɨ: 8 1145834,56 
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7.2.3 Ɂɚɬɪɚɬɵ ɦɨɧɬɚɠ  

 

Ⱦɥɹ ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɪɟɡɟɪɜɭɚɪ ɬɪɟɛɭɟɬɫɹ ɪɚɛɨɬɚ 5 ɫɥɟɫɚɪɟɣ-

ɫɛɨɪɳɢɤɨɜ ɜ ɬɟɱɟɧɢɟ 14 ɞɧɟɣ ɜ 1 ɫɦɟɧɧɨɦ ɪɟɠɢɦɟ 112 ɱɚɫɨɜ, ɚ ɬɚɤɠɟ ɡɚɬɪɚɬɵ 

ɧɚ ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ. ɋɛɨɪɳɢɤɢ ɹɜɥɹɸɬɫɹ ɫɨɬɪɭɞɧɢɤɚɦɢ ɩɨɞɪɹɞɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ ɪɟɦɨɧɬɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫ ɩɨɱɚɫɨɜɨɣ 

ɨɩɥɚɬɨɣ ɬɪɭɞɚ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ. ɍɱɢɬɵɜɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɞɚɧɧɵɯ ɪɚɛɨɬɧɢɤɨɜ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɥɟɫɚɪɟɣ-ɫɛɨɪɳɢɤɨɜ, ɢɫɯɨɞɹ ɢɡ ɱɚɫɨɜɨɣ ɨɩɥɚɬɵ 

ɬɪɭɞɚ, ɪɚɜɧɚ, ɪɭɛ.: 

 

ɩ 146 5 112 81760З =   =  ɪɭɛ. 

 

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɫɟɜɟɪɧɚɹ ɧɚɞɛɚɜɤɚ ɫɨɫɬɚɜɥɹɸɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 50% ɢ 30% ɨɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ.: 

 

ɤ 81760 (0,3 0,5) 65308З =  + =  ɪɭɛ. 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɜɧɚ 12% ɨɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ, ɪɭɛ.: 

 

ɞɨɩ 81760 0,12 9811,2З =  =  ɪɭɛ. 

 

ɉɪɟɦɢɹ ɪɚɜɧɚ 50 % ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ.: 

 

ɩɪɟɦɢɹ 81760 0,5 40880З =  =  ɪɭɛ.
 

 

ɋɬɪɚɯɨɜɵɟ ɜɵɩɥɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 30 % ɨɬ ɩɨɥɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ 

ɫɨɫɬɚɜɥɹɸɬ, ɪɭɛ.: 
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ɩ ɤ ɞɨɩ ɩɪɟɦɢɹ( ) 0,3 (81760 65308 9811,2 40880) 0,3 169143,2С З З З З= + + +  = + + +  =
 

Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɹɬɟɪɵɯ ɫɥɟɫɚɪɟɣ-ɫɛɨɪɳɢɤɨɜ ɫɨɫɬɚɜɥɹɟɬ, ɪɭɛ.: 

 

ɡ.ɩ. ɩ ɤ ɞ ɩɪ 81760 65308 9811,2 40880 169143,2 366902,4Ф З З З З С= + + + + = + + + + =
 

ȼ ɬɚɛɥɢɰɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɨ ɩɟɪɟɱɧɸ 

ɨɛɴɟɤɬɨɜ ɢ ɪɚɛɨɬ.  

 

Ɍɚɛɥɢɰɚ 6 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ ɪɟɡɟɪɜɭɚɪɚ Ɋȼɋ 

ɨɛɴɟɦɨɦ 1000 ɦ3  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 

Ɂɚɱɢɫɬɤɚ ɪɟɡɟɪɜɭɚɪɚ 360000 

Ɉɛɨɪɭɞɨɜɚɧɢɹ 1145834,56 

Ɇɨɧɬɚɠ  366902,4 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚ ɡɚɱɢɫɬɧɵɟ ɪɚɛɨɬɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɨɫɬɚɜɥɹɸɬ: 

 

1145834,56 366902,3 460000 187736,96К = + + =  ɪɭɛ. 

 

 

Ɋɢɫɭɧɨɤ 12 –Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɨ ɩɟɪɟɱɧɸ ɨɛɴɟɤɬɨɜ ɢ ɪɚɛɨɬ  
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7.3 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 

7.3.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

 

n

ɷɥ 1 yi i
i 1

З Ц N t
=

=                                                                                          (10) 

 

ɝɞɟ 1Ц  – ɬɚɪɢɮ ɡɚ 1 ɤȼɬ/ɱ, ɪɭɛ., ɩɪɢɧɢɦɚɟɦ ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 5.3 

ɤȼɬ/ɱ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ  ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ [35] 

yiN  – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ i-ɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ;  

it  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɝɨɞ i-ɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɱ. 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜɟɞɟɬɫɹ ɩɨ ɧɢɠɟ ɩɪɢɜɟɞɟɧɧɨɣ ɬɚɛɥɢɰɟ 

7. 

 

Ɍɚɛɥɢɰɚ 7 – Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ʉɨɥɢ 

ɱɟɫɬɜ 

ɨ, ɲɬ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ yiN , ɤȼɬ 

ɑɢɫɥɨ 

ɱɚɫ. ɪɚɛ. 

it  , ɱɚɫ. 

ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 

yi iN t
 ɤȼɬ/ɱ ȿɞɢɧɢɰɵ Ɉɛɳɚɹ 

ɗɥɟɤɬɪɨɩɪɢɜɨɞ ȽɁȺ.150 

ɬɢɩɚ "Ȼ" 

6 0,37 2,22 8760 19447,2 

ɍɪɨɜɧɟɦɟɪ RTG 3920 

REX 

2 0,08 0,16 8760 1401,6 

ɂɬɨɝɨ 20848,8 

 

Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨ ɮɨɪɦɭɥɟ: 

 

n

ɷɥ 1 yi i
i 1

20848,8 5,3 110498,64З Ц N t
=

=  =  =  ɪɭɛ. 
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7.3.2 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɢ 

 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɨɫɧɨɜɧɵɯ 

ɫɪɟɞɫɬɜ ɡɚ ɝɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɥɢɧɟɣɧɵɦ ɦɟɬɨɞɨɦ, ɩɨ ɮɨɪɦɭɥɟ: 

 

ɨɬɱ oc a /100,AM С H=                                                                                  (11) 

 

ɝɞɟ    ocС – ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ, ɪɭɛ.;  

aH  –ɧɨɪɦɚ ɝɨɞɨɜɵɯ  ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, %. 

ɇɨɪɦɚ ɝɨɞɨɜɵɯ  ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

a ɫ100 /H С=                                                                                               (12) 

 

ɝɞɟ cС – ɫɪɨɤ ɫɥɭɠɛɵ ɜ ɝɨɞɚɯ. 

 

Ɍɚɛɥɢɰɚ 8 – Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ 
ɫɬɨɢɦɨɫɬɶ, ɛɟɡ 
ɇȾɋ, ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡ
ɚɰɢɢ, % 

Ƚɨɞɨɜɚɹ ɫɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 
ɨɬɱɢɫɥɟɧɢɣ, ɪɭɛ. 

ɋɬɚɰɢɨɧɚɪɧɵɣ ɩɪɨɛɨɨɬɛɨɪɧɢɤ 
 

178755,84 10 17875,58 

ɉɪɢɛɨɪ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ 163520 10 16352 
ɗɥɟɤɬɪɨɩɪɢɜɨɞɧɵɟ ɡɚɞɜɢɠɤɢ 574391,80 10 57439,18 
ɂɬɨɝɨ 91666,76 

  

Ɋɚɫɫɱɢɬɚɟɦ ɫɭɦɦɭ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɷɤɫ ɷɥ ɚɦЗ З З= +                                                                                                             (13) 

 

ɝɞɟ ɷɥЗ  – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ.;  

ɚɦЗ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ. 
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ɷɤɫ ɷɥ ɚɦ 110498,6 91666,764 202165,4З З З == + = +  ɪɭɛ. 

 

7.3.3 Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ  
 

Ⱦɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɪɟɡɟɪɜɭɚɪɟ ɬɪɟɛɭɟɬɫɹ ɪɚɛɨɬɚ 5 

ɨɩɟɪɚɬɨɪɨɜ ɬɨɜɚɪɧɵɯ. Ɉɩɟɪɚɬɨɪɵ ɹɜɥɹɸɬɫɹ ɫɨɬɪɭɞɧɢɤɚɦɢ ɤɨɦɩɚɧɢɢ ɫ 

ɩɨɱɚɫɨɜɨɣ ɨɩɥɚɬɨɣ ɬɪɭɞɚ. ɍɱɢɬɵɜɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɞɚɧɧɵɯ 

ɪɚɛɨɬɧɢɤɨɜ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɩɟɪɚɬɨɪɨɜ, ɢɫɯɨɞɹ ɢɡ ɩɨɱɚɫɨɜɨɣ ɨɩɥɚɬɵ ɬɪɭɞɚ, 

ɪɚɜɧɚ, ɪɭɛ.: 

 

ɩ 146 5 112 81760З =   =  ɪɭɛ. 

 

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɫɟɜɟɪɧɚɹ ɧɚɞɛɚɜɤɚ ɫɨɫɬɚɜɥɹɸɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 50 % ɢ 30 % ɨɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ.: 

 

ɤ 81760 (0,3 0,5) 65308З =  + =  ɪɭɛ. 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɜɧɚ 12% ɨɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ, ɪɭɛ.: 

 

ɞɨɩ 81760 0,12 9811,2З =  =  ɪɭɛ. 

 

ɉɪɟɦɢɹ ɪɚɜɧɚ 50 % ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ.: 

 

ɩɪɟɦɢɹ 81760 0,5 40880З =  =  ɪɭɛ.
 

 

ɋɬɪɚɯɨɜɵɟ ɜɵɩɥɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 30% ɨɬ ɩɨɥɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ 

ɫɨɫɬɚɜɥɹɸɬ, ɪɭɛ.: 
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ɩ ɤ ɞɨɩ ɩɪɟɦɢɹ( ) 0,3 (81760 65308 9811,2 40880) 0,3 169143,2С З З З З= + + +  = + + +  =
 

Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɹɬɟɪɵɯ ɫɥɟɫɚɪɟɣ-ɫɛɨɪɳɢɤɨɜ ɫɨɫɬɚɜɥɹɟɬ, ɪɭɛ.: 

 

ɡ.ɩ. ɩ ɤ ɞ ɩɪ 81760 65308 9811,2 40880 169143,2 366902,4Ф З З З З С= + + + + = + + + + =
 

ȼ ɬɚɛɥɢɰɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɫɨɧɚɥ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬ ɢ 

ɫɬɪɚɯɨɜɵɟ ɜɵɩɥɚɬɵ. 

 

Ɍɚɛɥɢɰɚ 9 – Ɂɚɬɪɚɬɵ ɧɚ ɩɟɪɫɨɧɚɥ ɢ ɫɬɪɚɯɨɜɵɟ ɜɵɩɥɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚ ɜɪɟɦɹ ɪɚɛɨɬ 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɪɭɛ. 366902,4 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ, ɪɭɛ. 169143,2 

ɂɬɨɝɨ: 536045,6 

 

7.3.4 Ɂɚɬɪɚɬɵ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɦɨɧɬɚɠɚ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɨɫɬɚɜɥɹɸɬ 2,7 % ɨɬ ɮɨɧɞɚ 

ɨɩɥɚɬɵ ɬɪɭɞɚ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɦ ɡ.ɩ.0,027В Ф=                                                                                            (14) 

 

ɝɞɟ   ɦВ – ɡɚɬɪɚɬɵ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɪɭɛ. 

 

ɦ ɡ.ɩ.0,027 0,02 366902,4 9906, 87 3В Ф ==  =   

 

Ɂɧɚɱɟɧɢɹ ɪɚɫɫɱɢɬɚɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 10. 
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Ɍɚɛɥɢɰɚ 10 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ 110498,64 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 91666,76 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɪɭɛ. 366902,4 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ, ɪɭɛ. 169143,2 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 9906,38 

ɂɬɨɝɨ 202165,4 

 

 

 

Ɋɢɫɭɧɨɤ 13 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɚ 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɛɵɥɢ 

ɜɵɹɜɥɟɧɵ ɧɟɞɨɫɬɚɬɤɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɵɥ 

ɩɪɟɞɥɨɠɟɧ ɩɪɨɟɤɬ ɩɨ ɟɝɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞёɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ 

ɧɚɢɥɭɱɲɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɩɨ 

ɟɝɨ ɦɨɧɬɚɠɭ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫ ɬɨɱɧɨɫɬɶɸ 

ɩɪɨɜɨɞɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɞɟɥɚɹ ɷɤɨɥɨɝɢɱɧɵɦ ɢ ɛɟɡɨɩɚɫɧɵɦ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢɫɤɥɸɱɚɟɬɫɹ ɨɩɚɫɧɨɫɬɶ ɩɪɟɪɵɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɨɝɨ ɩɨɥɨɠɟɧɢɟ, 

ɢɫɤɥɸɱɚɟɬɫɹ ɪɢɫɤ ɩɨɬɟɪɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ 

ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɊɊȼɋɉɄ – ɪɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ ɫ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ; 

ɉɋɊ – ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɡɟɪɜɭɚɪɧɵɣ; 

ɉɉ – ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɩɥɚɜɚɸɳɢɣ; 

ɉɋɊ-Ɍ – ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɡɟɪɜɭɚɪɧɵɣ ɬɪɟɯɭɪɨɜɧɟɜɵɣ; 

ɉɋɊ ɈɌ – ɩɪɨɛɨɨɬɛɨɪɧɢɤ ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɡɟɪɜɭɚɪɧɵɣ ɨɪɝɚɧɧɨɝɨ ɬɢɩɚ; 

ɋɉ – ɫɜɨɞ ɩɪɚɜɢɥ; 

ɋɇɢɉ – ɫɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ; 

ȽɈɋɌ – ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 

1 ȺɈ «Ʉɪɚɫɧɨɹɪɫɤɧɟɮɬɟɩɪɨɞɭɤɬ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ 

ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɤɨɦɩɚɧɢɢ «Ʉɪɚɫɧɨɹɪɫɤɧɟɮɬɟɩɪɨɞɭɤɬ». – Ʉɪɚɫɧɨɹɪɫɤ. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://knp24.ru/about/  

2 ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɢɯ 

ɪɟɦɨɧɬɭ . – ȼɜɟɞ. 26.12.1986. – Ɇɨɫɤɜɚ, 1988. – 258ɫ.  

3 ɋɚɪɚɬɨɜɫɤɢɣ ɪɟɡɟɪɜɭɚɪɧɵɣ ɡɚɜɨɞ «ɋȺɊɊɁ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɦɟɬɚɥɤɨɧɫɬɪɭɤɰɢɹɯ ɢ 

ɪɟɡɟɪɜɭɚɪɚɯ. – ɋɚɪɚɬɨɜ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://sarrz.ru/  

4 Ȼɨɥɶɲɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ ɧɟɮɬɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ 

ɫɨɞɟɪɠɢɬ 630295 ɫɬɚɬɟɣ ɢɡ ɪɚɡɧɵɯ ɨɛɥɚɫɬɟɣ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ. – Ɇɨɫɤɜɚ. 5 

ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ «ɋȺɇȿɎ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɡɟɪɜɭɚɪɚɯ ɞɥɹ ɧɟɮɬɢ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɥɹ ɢɯ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ. – ɋɚɪɚɬɨɜ. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://bigenc.ru/   

6 ɌɉɎ ɈɈɈ «Ɇɚɫɬɟɪɩɪɨɦ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ 

ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɢɧɠɟɧɟɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɥɹ ɫɢɫɬɟɦ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɚɧɚɥɢɡɚɰɢɢ, ɧɟɮɬɟɝɚɡɨɜɨɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. – ɋɚɧɤɬɉɟɬɟɪɛɭɪɝ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.master-

prom.ru/  

 7 «Ʉɨɧɬɚɤɬ-1» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɚɯ ɢ ɫɢɫɬɟɦɚɯ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ. – Ɋɹɡɚɧɶ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.kontakt-1.ru/   

8 ɁȺɈ «ɋɚɚɛ Ɋɚɞɚɪ Ɇɚɫɬɟɪ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ 

ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɧɬɪɨɥɶɧɨ-ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦɚɯ Rosemount 

TankRadar L/2 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ Rosemount Tank Radar. – Ɇɨɫɤɜɚ.  

9 Ʉɨɦɩɚɧɢɹ «ɌɊȺɇɋȺɊɆ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ 

ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɟ. – Ɇɨɫɤɜɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.radarmaster.ru/  

http://knp24.ru/about/
https://sarrz.ru/
https://bigenc.ru/
https://www.master-prom.ru/
https://www.master-prom.ru/
http://www.kontakt-1.ru/
http://www.radarmaster.ru/
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10 «RECO» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ 

ɨ ɦɨɧɬɚɠɟ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ёɦɤɨɫɬɟɣ ɪɚɡɥɢɱɧɨɝɨ ɨɛɴёɦɚ. – Ɇɨɫɤɜɚ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://tdreco.ru/   

11 «Ⱥɪɦɚɬɢɫ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɟ ɞɥɹ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ. – ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ https://yandex.ru/maps/org/armatis  

12 Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɭɫɬɚɧɨɜɤɟ RTG 3900 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ 

ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɭɫɬɚɧɨɜɤɟ ɭɪɨɜɧɟɦɟɪɨɜ ɫɟɪɢɢ RTG 3900. – 

Ɇɨɫɤɜɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.kombit.ru/  

13 ɋɚɧɉɢɇ 2.2.4.548 – 96. Ɏɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɫɪɟɞɵ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɢɤɪɨɤɥɢɦɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɣ. ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɢ ɧɨɪɦɵ. – ȼɜɟɞ. 01.10.1996. – Ɇɨɫɤɜɚ: 

Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ, 1997. – 12 ɫ.  

14 ɋɇɂɉ 2.04.05 – 91*. Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ. 

– ȼɜɟɞ. 01.01.1992. – Ɇɨɫɤɜɚ: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2003. – 72 ɫ.  

15 ɋɚɧɉɢɇ 2.2.4.3359 – 16. ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɮɢɡɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. – ȼɜɟɞ. 01.01.2017. – 

ɇɨɜɨɫɢɛɢɪɫɤ: ɇɨɪɦɚɬɢɤɚ, 2017  

16 «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 

ɢɧɮɨɪɦɚɰɢɸ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. – Ɇɨɫɤɜɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.consultant.ru/document/cons_doc_LAW_98464/    

17 ɋɉ 52.13330.2011. ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. – ȼɜɟɞ. 

20.05.2011. – Ɇɨɫɤɜɚ: Ɋɨɫɫɬɚɧɞɚɪɬ, 2012. – 67 ɫ. 18 Ƚɇ 2.2.5.1313–03. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ 

ɪɚɛɨɱɟɣ ɡɨɧɵ. – ȼɜɟɞ. 15.06.2003. – Ɇɨɫɤɜɚ: ɇɟɮɬɹɧɢɤ, 2003. – 245 ɫ.  

19 ȽɈɋɌ 12.1.005 – 88 ɋɋȻɌ. Ɉɛɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ. – ȼɜɟɞ. 01.01.1989. – Ɇɨɫɤɜɚ: 

ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. – 48ɫ.  

http://tdreco.ru/
https://yandex.ru/maps/org/armatis
https://www.kombit.ru/
http://www.consultant.ru/document/cons_doc_LAW_98464/
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20 ȽɈɋɌ 12.0.003 – 74 ɋɋȻɌ. Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ. – ȼɜɟɞ. 01.01.1976. – Ɇɨɫɤɜɚ: ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ 

ɫɬɚɧɞɚɪɬɨɜ, 2002. – 3ɫ.  

21 ȽɈɋɌ 12.2.003 – 91 ɋɋȻɌ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. – ȼɜɟɞ. 01.01.1992. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 

2008. – 9 ɫ.  

22 ȽɈɋɌ 12.1.038 – 82 ɋɋȻɌ. ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. ɉɪɟɞɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢ ɬɨɤɨɜ. – ȼɜɟɞ. 30.06.1983. 

– Ɇɨɫɤɜɚ: ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2001 – 7 ɫ. 23 ȽɈɋɌ 12.1.030–81 

ɋɋȻɌ. Ɂɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ. Ɂɚɧɭɥɟɧɢɟ. – ȼɜɟɞ. 30.06.1982. – Ɇɨɫɤɜɚ: ɂɉɄ 

ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2001 – 10 ɫ.  

24 Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɮɟɞɟɪ. ɡɚɤɨɧ 

ɨɬ 10.01.2002 № 7-ɎɁ ɪɟɞ. ɨɬ 03.07.2016 // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 

«Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ».  

 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 

 

Ʉɚɮɟɞɪɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ 

 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

__________/Ⱥ.ɇ. ɋɨɤɨɥɶɧɢɤɨɜ 

«23» ɢɸɧɹ 2020 ɝ. 

 

 

ȻȺɄȺɅȺȼɊɋɄȺЯ ɊȺȻОɌȺ 

 

23.03.03 – ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 

 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ                                        ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ ȼ.ɂ. ȼɟɪɟɳɚɝɢɧ 

 

ȼɵɩɭɫɤɧɢɤ                                                     ȼ.ɂ. Ʉɪɸɱɤɨɜ  

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ». 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ  

ɩɨ ɪɚɡɞɟɥɚɦ: 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ                                                                     ɂ.ȼ. ɒɚɞɪɢɧɚ 

 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ                                                    Ⱥ.ɇ. Ɇɢɧɤɢɧ 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                                                             Ɉ.ɇ. ɉɟɬɪɨɜ 
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ɊЕФЕɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ» ɫɨɞɟɪɠɢɬ 54 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 34 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ.  

ɊȿɄɈɇɋɌɊɍɄɐɂə, ɊȿɁȿɊȼɍȺɊɇɕɃ ɉȺɊɄ, ɊȿɁȿɊȼɍȺɊ, 

ɁȺɉɈɊɇȺə ȺɊɆȺɌɍɊȺ, ɊȺɋɑȿɌ ɄȺɉɂɌȺɅɈȼɅɈɀȿɇɂɃ, ɆɈɇɌȺɀ.  

Ɉɛɴɟɤɬ ȼɄɊ: ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ.  

ɐɟɥɶ ȼɄɊ: ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ, ɩɭɬɟɦ ɡɚɦɟɧɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ.  

Ɂɚɞɚɱɢ ȼɄɊ: 

1) ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɡɟɪɜɭɚɪɚ;  

2) ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ;  

3) ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɦɨɧɬɚɠɭ ɜɵɛɪɚɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ;  

4) ɪɚɫɱёɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɢ 

ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɦɨɧɬɚɠɚ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 


