
 

  

1 

 

 

 

На ɩɪавах ɪукɨɩиɫи 

 

__________________ 

 

 

 

 

Кɭɡɹɟɜ Дɚɦɢɪ Ɋɢɮɚɬɨɜɢɱ 

 

 

 

ɆȿɌɈȾ ɂ ɍɋɌɊɈɃɋɌȼɈ ɄɈɇɌɊɈɅə ɌɈɅЩɂɇɕ 

ɆɇɈȽɈɋɅɈɃɇɕɏ ɆȺɌȿɊɂȺɅɈȼ ɗɅȿɄɌɊɈɇɇɈɃ 

ɌȿɏɇɂɄɂ 

 

11.04.01 (210400.68) – ɋɢɫɬɟɦɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɞɚɱɢ, ɩɪɢɟɦɚ ɢ 

ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ 
 

 

 

 

 

 

 

 

ȺȼɌɈɊȿɎȿɊȺɌ 

 

ɞɢɫɫɟɪɬɚɰɢɢ ɧɚ ɫɨɢɫɤɚɧɢɟ ɫɬɟɩɟɧɢ 

ɦɚɝɢɫɬɪɚ-ɢɧɠɟɧɟɪɚ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 11.04.01 (210400) «Ɋɚɞɢɨɬɟɯɧɢɤɚ» 

 

 

 

Ɍɚɦɛɨɜ 2015 



2 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɤɚɮɟɞɪɟ «Ɋɚɞɢɨɬɟɯɧɢɤɚ» Ɍɚɦɛɨɜɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

 

 

 

 

ɇȺɍɑɇɕɃ ɊɍɄɈȼɈȾɂɌȿɅɖ: 

ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, 
ɩɪɨɮɟɫɫɨɪ       ɉɭɞɨɜɤɢɧ Аɧɚɬɨɥɢɣ ɉɟɬɪɨɜɢɱ 

 

ɊȿɐȿɇɁȿɇɌ 

         ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, 
         ɫɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ, 
         ɞɢɪɟɤɬɨɪ ɤɨɦɩɚɧɢɢ  

         «ɋɢɫɬɟɦɚ ɛɟɡɨɩɚɫɧɨɫɬɢ»          Ɍɨɩɧɢɤɨɜ Аɥɟɤɫɟɣ ɂɜɚɧɨɜɢɱ 
                                        

 

 

 

 

Ɂɚɳɢɬɚ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɨɢɬɫɹ «  » ɢɸɧɹ 2015 ɝ. ɜ 9:00 ɧɚ 
ɡɚɫɟɞɚɧɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɚɬɬɟɫɬɚɰɢɨɧɧɨɣ ɤɨɦɢɫɫɢɢ Ɍɚɦɛɨɜɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɨ ɚɞɪɟɫɭ: 
392000, ɝ. Ɍɚɦɛɨɜ, ɭɥ. ɋɨɜɟɬɫɤɚɹ, ɞ.116 

 

 

ɋ ɞɢɫɫɟɪɬɚɰɢɟɣ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɛɢɛɥɢɨɬɟɤɟ 
ɭɧɢɜɟɪɫɢɬɟɬɚ. 

 

Ⱥɜɬɨɪɟɮɟɪɚɬ ɩɨɞɝɨɬɨɜɥɟɧ «   » ɢɸɧɹ 2015 ɝ. 
  

 

 

 

 

 

 

ɋɟɤɪɟɬɚɪɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 

ɚɬɬɟɫɬɚɰɢɨɧɧɨɣ ɤɨɦɢɫɫɢɢ    Ю.ɇ. ɉɚɧɚɫɸɤ  

 

 

3 

ɈȻЩȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺȻɈɌɕ 

 

Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. ɋɨɜɪɟɦɟɧɧɵɣ ɦɢɪ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɟɬɫɹ. 
ɇɨɜɚɹ ɬɟɯɧɢɤɚ ɩɨɹɜɥɹɟɬɫɹ ɤɚɠɞɵɣ ɞɟɧɶ ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 

ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɫɪɟɞɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. Ʉ ɬɚɤɢɦ ɦɚɬɟɪɢɚɥɚɦ 

ɨɬɧɨɫɹɬɫɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɧɨɝɨɫɥɨɣɧɵɟ ɦɚɬɟɪɢɚɥɵ. Ɉɧɢ ɧɟ 
ɹɜɥɹɸɬɫɹ ɡɚɦɟɧɨɣ ɧɵɧɟ ɫɭɳɟɫɬɜɭɸɳɢɯ, ɚ ɥɢɲɶ ɞɨɩɨɥɧɹɸɬ ɢɯ.  

Ȼɥɚɝɨɞɚɪɹ ɤɨɦɩɨɡɢɰɢɢ ɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɷɤɨɧɨɦɧɵɟ, ɥɟɝɤɢɟ ɢ ɩɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. 

ȼ ɫɜɹɡɢ ɫ ɜɨɡɪɚɫɬɚɸɳɢɦ ɨɛɴɟɦɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɡɚɞɚɱɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ʉɨɧɬɪɨɥɶ 
ɬɨɥɳɢɧɵ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɜɚɠɧɨɣ ɨɩɟɪɚɰɢɟɣ ɜ ɬɟɯɧɨɥɨɝɢɢ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɹ, ɩɨɫɤɨɥɶɤɭ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɚɥɶɧɨɣ ɬɨɥɳɢɧɵ 

ɬɪɟɛɨɜɚɧɢɹɦ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɢɡɞɟɥɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢɡɞɟɥɢɹ ɜ ɰɟɥɨɦ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɇɄ). ȼ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɦɵɫɥɢɦɨ ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɢɡɞɟɥɢɣ ɛɟɡ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɬɪɨɥɹ.  

Цɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɢ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɜɵɫɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ. 

Ɂɚɞɚɱɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

1 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɭɫɬɪɨɣɫɬɜ 
ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ 

ɬɟɯɧɢɤɢ; 

2 ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɧɚɤɥɚɞɧɨɝɨ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢɡ 3 ɤɚɬɭɲɟɤ; 

3 ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ 

ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ; 

4 ɢɫɫɥɟɞɨɜɚɬɶ ɜɢɯɪɟɬɨɤɨɜɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɚɡɥɢɱɧɵɯ                            
ɤɨɧɫɬɪɭɤɰɢɣ.                    
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Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɡɚɞɚɱ 
ɜ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 
ɚɧɚɥɢɡ ɜɢɯɪɟɬɨɤɨɜɨɝɨ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɲɚɸɳɢɯ 
ɩɨɦɟɯ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɧɚ ɗȼɆ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ 
ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɨɝɨ ɦɟɬɨɞɟ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ, ɨɬɥɢɱɚɸɳɚɹɫɹ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɬɟɦ, ɱɬɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ 

ɭɱɢɬɵɜɚɟɬɫɹ ɜɚɪɢɚɰɢɹ ɡɚɡɨɪɚ ɦɟɠɞɭ ɜɢɯɪɟɬɨɤɨɜɵɦ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɢ ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ, ɫɤɨɪɨɫɬɶ ɢ ɬɟɦɩɟɪɚɬɭɪɚ.   
ɉɪɚɤɬɢɱɟɫɤɚɹ ɰɟɧɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ 

ɪɚɡɪɚɛɨɬɤɟ ɭɫɬɪɨɣɫɬɜɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɩɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ 

ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ 

ɬɟɯɧɢɤɢ. 

Аɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ. Ɉɫɧɨɜɧɵɟ ɧɚɭɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɨɛɫɭɠɞɚɥɢɫɶ ɢ ɩɨɥɭɱɢɥɢ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɧɚ: 
- ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɷɥɟɦɟɧɬɚɦɢ ɧɚɭɱɧɨɣ ɲɤɨɥɵ 

«Ⱥɤɬɭɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ»; 

- ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ "Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ ɜ ɬɟɯɧɢɤɟ ɢ ɬɟɯɧɨɥɨɝɢɹɯ-27". 

ɉɭɛɥɢɤɚɰɢɢ. ɉɨ ɬɟɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

ɨɩɭɛɥɢɤɨɜɚɧɵ 4 ɩɟɱɚɬɧɵɟ ɪɚɛɨɬɵ.  

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɪɚɛɨɬɵ. Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ 
ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɢɫɬɨɱɧɢɤɨɜ. 

 

ɋɈȾȿɊɀȺɇɂȿ ɆȺȽɂɋɌȿɊɋɄɈɃ ȾɂɋɋȿɊɌȺɐɂɂ 

 

Вɨ ɜɜɟɞɟɧɢɢ ɩɨɤɚɡɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ 

ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɬɦɟɱɟɧɵ ɧɚɭɱɧɚɹ ɧɨɜɢɡɧɚ, 
ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ. Ⱦɚɧɚ ɚɧɧɨɬɚɰɢɹ ɪɚɛɨɬɵ ɩɨ ɝɥɚɜɚɦ.  

ɉɟɪɜɵɣ ɪɚɡɞɟɥ ɩɨɫɜɹɳɟɧ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɟɬɨɞɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ. Ɉɬɦɟɱɟɧɚ ɜɚɠɧɨɫɬɶ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ 

ɤɚɱɟɫɬɜɚ
ɜɧɟɞɪɟɧ
ɦɚɬɟɪɢɚ

ɇɚ 
ɤɨɧɬɪɨɥ
ɤɨɧɬɪɨɥ

Вɨ 
ɜɢɯɪɟɬɨ
ɢɡɦɟɪɢɬ

ȼ 

ɤɚɬɭɲɟɤ
ɬɪɟɦɹ ɤɚ

ɝɞɟ j

иWвW ,

ɨɛɦɨɬɤɢ
ɧɚɩɪɹɠɟ
ɧɚɩɪɹɠɟ

RR 2

ɜɨɡɛɭɠɞ

ОК  – ɮ

ɩɚɪɚɦɟɬ
ȼɌɉ ɢ 

ɜɨɡɛɭɠɞ







и

в
R

R
xJ1

ɩɨɪɹɞɤɚ
Ɍɚɤ

ɮɚɤɬɨɪɨ

ɚ ɢɡɞɟɥɢɣ ɢɡ ɦ
ɧɢɹ ɦɟɬɨɞɨɜ ɢ ɭɫɬ
ɚɥɨɜ. 
ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧ

ɥɹ ɮɨɪɦɭɥɢɪɭɸɬɫɹ
ɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨ
ɜɬɨɪɨɦ ɪɚɡɞɟ

ɤɨɜɨɝɨ ɦɟɬɨɞɚ, 
ɬɟɥɶɧɵɯ ɜɢɯɪɟɬɨɤɨ
ɪɚɡɞɟɥɟ ɩɨɫɬɪɨɟ
ɤ. Ʉɨɦɩɥɟɤɫɧɨɟ ɜ
ɚɬɭɲɤɚɦɢ ɨɩɪɟɞɟɥ

1  – ɦɧɢɦɚɹ ɟɞɢɧ

– ɤɨɥɢɱɟɫɬɜɨ ɜ

ɢ; f  2 – ɤɪ
ɟɧɢɹ ɜɨɡɛɭɠɞɚɸɳ
ɟɧɢɹ ɜɨɡɛɭɠɞɚɸ

квRR  – ɷɤɜɢɜɚɥɟ

ɞɚɸɳɟɣ, ɢɡɦɟɪɢɬ
ɮɭɧɤɰɢɹ ɜɥɢɹɧɢɹ Ɉ

ɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳ
ɩɨɜɟɪɯɧɨɫɬɶɸ Ɉ

ɞɚɸɳɟɣ ɢ ɢɡɦɟɪɢ















в

и

и

в
R

R
xJ1,

 – ɮ
ɚ. 
ɤɠɟ ɜ ɪɚɡɞɟɥɟ ɛɵ
ɨɜ ɧɚ ɪɟɡɭɥɶɬɚɬ ɤɨɧ

5 

ɦɧɨɝɨɫɥɨɣɧɵɯ ɦ
ɬɪɨɣɫɬɜ ɤɨɧɬɪɨɥɹ 

ɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢ
ɹ ɬɪɟɛɨɜɚɧɢɹ, ɩɪ
ɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥ
ɟɥɟ ɩɪɢɜɟɞɟɧɚ 
ɩɪɨɜɟɞɟɧɨ ɢɫ

ɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬ
ɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤ
ɜɧɨɫɢɦɨɟ ɧɚɩɪɹɠɟ
ɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ

ɧɢɰɚ; 7
0 104  

ɜɢɬɤɨɜ ɜɨɡɛɭɠɞɚɸ

ɪɭɝɨɜɚɹ ɱɚɫɬɨɬɚ; 
ɳɟɣ ɤɚɬɭɲɤɟ ȼɌɉ
ɸɳɟɣ ɤɚɬɭɲɤɟ 

ɧɬɧɵɣ ɪɚɞɢɭɫ ȼɌ

ɬɟɥɶɧɨɣ ɢ ɤɨɦɩ
ɈɄ; 

1
1

R

hh
h ив 

, 
2h

ɳɢɣ ɪɚɫɫɬɨɹɧɢɟ ɦ
ɈɄ; кив hhh ,,  –

ɢɬɟɥɶɧɨɣ ɤɚɬɭɲɤ

ɮɭɧɤɰɢɹ Ȼɟɫɫɟɥɹ 

ɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɰɟ
ɧɬɪɨɥɹ. 

ɦɚɬɟɪɢɚɥɨɜ, ɫɨɡɞɚ
ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥ

ɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦ
ɟɞɴɹɜɥɹɟɦɵɟ ɤ ɦ
ɥɨɜ.  
ɨɛɳɚɹ ɯɚɪɚɤɬɟɪ
ɫɥɟɞɨɜɚɧɢɟ ɩɟɪɜ
ɬɟɥɟɣ (ȼɌɉ). 

ɤɚɹ ɦɨɞɟɥɶ ȼɌɉ
ɟɧɢɟ ɞɥɹ ɦɨɞɟɥɢ 

– ɦɚɝɧɢɬɧɚɹ ɩɨɫɬɨ

ɸɳɟɣ ɢ ɢɡɦɟɪɢɬ

f – ɱɚɫɬɨɬɚ ɩɢɬɚ
ɉ; I – ɬɨɤɚ ɩɢɬɚ
ȼɌɉ;

 
R 1

Ɍɉ; ив RR , кR,  –

ɩɟɧɫɚɰɢɨɧɧɨɣ ɤɚ

2
2

R

hh кв   – ɨɛɨɛɳ

ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɨ
ɪɚɫɫɬɨɹɧɢɹ ɨɬ 

ɤɢ ɞɨ ɩɨɜɟɪɯɧɨɫɬ

ɩɟɪɜɨɝɨ ɪɨɞɚ ɩ

ɟɧɤɚ ɜɥɢɹɧɢɹ ɦɟɲ

ɚɧɢɹ ɢ 

ɥɨɣɧɵɯ 

ɦɟɬɨɞɨɜ 
ɦɟɬɨɞɚɦ 

ɪɢɫɬɢɤɚ 
ɜɢɱɧɵɯ 

ɉ ɢɡ 3 

ȼɌɉ ɫ 

 

ɨɹɧɧɚɹ; 

ɬɟɥɶɧɨɣ 

ɚɸɳɟɝɨ 
ɚɸɳɟɝɨ 

ивRR
, 

ɪɚɞɢɭɫ 

ɚɬɭɲɤɢ;            

ɳɟɧɧɵɣ 

ɨɛɦɨɬɨɤ 
ɰɟɧɬɪɚ 

ɬɢ ɈɄ;

ɩɟɪɜɨɝɨ 

ɲɚɸɳɢɯ 



Ɋɢ
ȼɌɉ 

ɦɟɠɞɭ ɨ

 

Ʉɪɨ
ɧɟɩɪɟɪɵ
ɷɥɟɤɬɪɨɧ
ɪɟɚɥɢɡɭɸ

ɤɨɧɬɪɨɥ
ȼɌɉ 2 ɢ
Ⱥɐɉ 6 

ɫɢɧɭɫɨɢ
ɢɡɦɟɪɢɬ

ɚ           
ɢɫɭɧɨɤ 1 – Ƚɨɞɨɝɪɚ
ɨɬ ɨɛɨɛɳɟɧɧɨɝɨ ɩ
ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ

ɤɨɧɬɪɨɥ

ɨɦɟ ɬɨɝɨ, ɜ ɪɚɡ
ɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬ
ɧɧɨɣ ɬɟɯɧɢɤɢ 

ɸɳɟɝɨ ɞɚɧɧɵɣ ɦɟ
ɍɫɬɪɨɣɫɬɜɨ, ɪɟɚ
ɥɢɪɭɟɦɨɝɨ ɦɧɨɝɨɫ
ɢ 3, ɞɜɭɯ ɞɟɦɨɞɭɥɹ
ɢ 12, ɦɢɤɪɨɩɪɨɰɟ
ɢɞɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟ
ɬɟɥɶ ɫɤɨɪɨɫɬɢ ɢ ɬɟɦ
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ɚɮɵ ɤɨɦɩɥɟɤɫɧɨɝɨ
ɩɚɪɚɦɟɬɪɚ ɩɪɢ ɪɚɡɧ
ɹ ɢ ȼɌɉ (ɚ) ɢ ɫɤɨɪ
ɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ȼ

ɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ
ɬɨɥɳɢɧɵ ɫɥɨɟɜ ɦ
ɢ ɫɬɪɭɤɬɭɪɧɚɹ

ɟɬɨɞ (ɪɢɫɭɧɨɤ 2).  

ɚɥɢɡɭɸɳɟɟ ɞɚɧɧɵ
ɫɥɨɣɧɨɝɨ ɦɚɬɟɪɢɚ
ɹɬɨɪɨɜ 4 ɢ 10, ɞɜɭɯ
ɟɫɫɨɪɧɨɝɨ ɭɫɬɪɨɣɫ
ɟɧɢɹ 8 ɢ 9, ɢɧɞɢɤɚ
ɦɩɟɪɚɬɭɪɵ 14. 

                  ɛ 
ɨ ɜɧɨɫɢɦɨɝɨ ɧɚɩɪɹ
ɧɵɯ: ɜɟɥɢɱɢɧɚɯ ɡɚ
ɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɨ
ȼɌɉ (ɛ) 

ɧ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɦɚɬ
ɹ ɫɯɟɦɚ ɭɫɬɪ

ɵɣ ɦɟɬɨɞ, ɫɨɫɬɨ
ɚɥɚ 1, ɞɜɭɯ ɢɞɟɧɬ
ɯ ɭɫɢɥɢɬɟɥɟɣ 5 ɢ 1

ɫɬɜɚ 7, ɞɜɭɯ ɝɟɧɟɪ
ɚɬɨɪɚ 13 ɢ ɛɟɫɤɨɧɬ

 

ɹɠɟɧɢɹ 
ɚɡɨɪɚ 
ɨɛɴɟɤɬɚ 

ɦɟɬɨɞ 
ɬɟɪɢɚɥɚ 
ɪɨɣɫɬɜɚ, 

ɨɢɬ ɢɡ 
ɬɢɱɧɵɣ 

11, ɞɜɭɯ 
ɪɚɬɨɪɨɜ 
ɬɚɤɬɧɵɣ 

Ɋɢɫɭɧ
ɧɟɩɪɟɪɵ

Ɇɟ
ȼɌ

ɢɡɦɟɪɢɬ
ȼɨɡɛɭɠɞ
ɮɢɤɫɢɪɨ
8. ɑɚɫɬɨ
ɩɪɨɧɢɤɧ
ɢɡɦɟɪɹɟ
ɜɨɡɛɭɠɞ
ɜɨɡɛɭɠɞ
ɦɚɬɟɪɢɚ
ɜɬɨɪɢɱɧ

ɇɚ 
ɧɚɩɪɹɠɟ
ɢ ɨɬ ɩɨɦ
ɂɡɦɟɪɢɬ
ɩɨɫɥɟɞɨ

ɧɨɤ 2 – ɋɬɪɭɤɬɭɪɧɚ
ɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬ

ɷɥ
 

ɟɬɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬ
Ɍɉ ɫɨɫɬɨɢɬ ɢɡ 3

ɬɟɥɶɧɵɯ (ɢɡɦɟɪɢɬ
ɞɚɸɳɚɹ ɤɚɬɭɲɤɚ ȼ
ɨɜɚɧɧɨɣ ɱɚɫɬɨɬɟ ɨ
ɨɬɚ ɩɢɬɚɧɢɹ ɜɵɛɢɪ
ɧɨɜɟɧɢɹ ɜɢɯɪɟɜɵ
ɟɦɨɝɨ ɫɥɨɹ. ɋɢɧɭ
ɞɚɸɳɟɣ ɤɚɬɭɲɤɢ 

ɞɚɟɬ ɜɢɯɪɟɜɵɟ ɬɨ
ɚɥɚ. ɗɥɟɤɬɪɨɦɚɝɧɢ
ɧɵɟ ɤɚɬɭɲɤɢ. 

ɜɬɨɪɢɱɧɵɯ (ɢɡɦɟɪ
ɟɧɢɟ, ɤɨɬɨɪɨɟ ɡɚɜɢ
ɦɟɯ, ɢ ɨɬ ɧɚɜɨɞɢɦ
ɬɟɥɶɧɵɟ ɤɚɬɭɲɤɢ 

ɨɜɚɬɟɥɶɧɨ ɜɫɬɪɟɱ
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ɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜ
ɬɨɥɳɢɧɵ ɫɥɨɟɜ ɦɧ
ɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤ

ɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪ
3 ɤɚɬɭɲɟɤ: ɜɨɡɛɭ
ɬɟɥɶɧɚɹ Wи ɢ 

ȼɌɉ ɩɢɬɚɟɬɫɹ ɩɟɪ
ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɫɢɧɭ
ɪɚɟɬɫɹ ɬɚɤɨɣ, ɱɬɨɛ
ɵɯ ɬɨɤɨɜ ɛɵɥɚ 
ɭɫɨɢɞɚɥɶɧɵɣ ɧɚɩɪ
ɫɨɡɞɚɟɬ ɷɥɟɤɬɪɨɦ
ɨɤɢ ɜ ɩɪɨɜɨɞɹɳɟ
ɢɬɧɨɟ ɩɨɥɟ ɜɢɯɪɟɜɵ

ɪɢɬɟɥɶɧɵɯ) ɤɚɬɭɲ
ɢɫɢɬ ɤɚɤ ɨɬ ɬɨɥɳɢɧ
ɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɢɞɟɧɬɢɱɧɵ ɩɨ ɩ
ɱɧɨ. ɉɨɷɬɨɦɭ 

ɜɚ, ɪɟɚɥɢɡɭɸɳɚɹ ɦ
ɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪ
ɤɢ 

ɪɚɡɨɦ.  

ɭɠɞɚɸɳɟɣ Wв ɢ
ɤɨɦɩɟɧɫɚɰɢɨɧɧɚɹ
ɪɟɦɟɧɧɵɦ ɧɚɩɪɹɠɟ
ɭɫɨɢɞɚɥɶɧɵɯ ɧɚɩɪɹ
ɛɵ ɷɮɮɟɤɬɢɜɧɚɹ ɝ
ɦɟɧɶɲɟ, ɱɟɦ ɬɨ
ɪɹɠɟɧɢɟ ɞɟɣɫɬɜɭɸ
ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɤ
ɟɦ ɫɥɨɟ ɦɧɨɝɨɫɥ
ɵɯ ɬɨɤɨɜ ɜɨɡɞɟɣɫɬ

ɲɤɚɯ ɧɚɜɨɞɢɬɫɹ ɧɟɤ
ɧɵ ɢɡɦɟɪɹɟɦɨɝɨ ɫɥ
ɜɨɡɛɭɠɞɚɸɳɟɣ ɤɚ
ɩɚɪɚɦɟɬɪɚɦ ɢ ɜɤɥ
ɦɨɠɧɨ ɫɱɢɬɚɬɶ

 
ɦɟɬɨɞ 
ɪɢɚɥɨɜ 

ɢ ɞɜɭɯ 
ɹ Wк). 
ɟɧɢɟ ɧɚ 
ɹɠɟɧɢɣ 

ɝɥɭɛɢɧɚ 
ɨɥɳɢɧɚ 
ɸɳɟɟ ɜ 
ɤɨɬɨɪɨɟ 
ɥɨɣɧɨɝɨ 
ɬɜɭɟɬ ɧɚ 

ɤɨɬɨɪɨɟ 
ɥɨɹ, ɬɚɤ  
ɚɬɭɲɤɢ. 

ɥɸɱɟɧɵ 

ɶ, ɱɬɨ 
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ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɨ ɢɯ ɪɚɡɧɢɰɟ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ ɨɧɨ ɪɚɜɧɨ ɧɭɥɸ.  

Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɫ ȼɌɉ 2 ɢ 3 ɩɨɞɚɟɬɫɹ ɧɚ ɞɟɦɨɞɭɥɹɬɨɪ 
4 ɢ 10, ɧɚ ɜɵɯɨɞɟ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɟɬɫɹ ɜɵɩɪɹɦɥɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 
ȼɵɩɪɹɦɥɟɧɧɵɣ ɢ ɭɫɢɥɟɧɧɵɣ ɫɢɝɧɚɥ ɭɫɢɥɢɬɟɥɟɦ 5 ɢ 11 

ɨɰɢɮɪɨɜɵɜɚɟɬɫɹ ɜ Ⱥɐɉ 6 ɢ 12, ɡɚɬɟɦ ɫɢɝɧɚɥɵ ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞɵ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 7, ɝɞɟ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɳɢɧɚ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɫɥɨɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɪɨɣɫɬɜɨ ɪɟɚɥɢɡɭɟɬ ɫɩɨɫɨɛ ɭɦɟɧɶɲɟɧɢɹ 
ɜɥɢɹɧɢɹ ɜɚɪɢɚɰɢɢ ɡɚɡɨɪɚ ɦɟɠɞɭ ɦɧɨɝɨɫɥɨɣɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ȼɌɉ 

ɡɚ ɫɱɟɬ ɛɚɥɚɧɫɢɪɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ Wи ɢ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɣ Wк 
ɤɚɬɭɲɤɢ. 

ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɢ ɤɨɦɩɟɧɫɚɰɢɨɧɧɚɹ ɤɚɬɭɲɤɚ ɩɨɞɫɨɟɞɢɧɟɧɵ 

ɤ ɪɟɡɢɫɬɨɪɚɦ Rи ɢ Rк ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɢɮɪɨɜɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ ɪɟɡɢɫɬɨɪɚ R ɜɵɛɢɪɚɟɬɫɹ ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɩɚɞɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɞɧɨɣ ɢɡ ɤɚɬɭɲɟɤ. ɐɢɮɪɨɜɨɣ ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ 
ɭɩɪɚɜɥɹɟɬɫɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 7 ɢ ɦɨɠɟɬ ɦɟɧɹɬɶ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɚɥɚɧɫɚ. 

Ɍɪɟɬɢɣ ɪɚɡɞɟɥ ɩɨɫɜɹɳɟɧ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜɢɯɪɟɬɨɤɨɜɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. ɂɫɫɥɟɞɨɜɚɥɢɫɶ ɱɟɬɵɪɟ ɬɢɩɚ ɤɚɬɭɲɟɤ (ȼɌɉ). 

1 Ɉɛɵɱɧɚɹ ɤɪɭɝɥɚɹ ɤɚɬɭɲɤɚ «ɈȻ». 

2 Ʉɪɭɝɥɚɹ ɤɚɬɭɲɤɚ ɫ ɞɜɨɣɧɵɦ ɩɪɨɜɨɞɨɦ «Ⱦɉ». 

3 Ʉɚɬɭɲɤɚ ɤɜɚɞɪɚɬɧɨɣ ɮɨɪɦɵ ɫ ɧɚɦɨɬɤɨɣ ɜɨɫɶɦɟɪɤɚ «ȼ». 

4 Ʉɚɬɭɲɤɚ ɤɜɚɞɪɚɬɧɨɣ ɮɨɪɦɵ ɫ ɧɚɦɨɬɤɨɣ ɞɜɨɣɧɚɹ ɜɨɫɶɦɟɪɤɚ 
«Ⱦȼ». 

Ȼɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨ ɜɥɢɹɧɢɸ ɡɚɡɨɪɚ ɦɟɠɞɭ ȼɌɉ 

ɢ ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ ɧɚ ɪɟɡɭɥɶɬɚɬ ɤɨɧɬɪɨɥɹ. Ɉɩɪɟɞɟɥɟɧɚ ɥɭɱɲɚɹ 
ɨɛɥɚɫɬɶ ɞɥɹ ɤɨɧɬɪɨɥɹ – ɡɚɡɨɪ ɦɟɠɞɭ ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ ɢ ȼɌɉ ɨɬ 0 

ɞɨ 2 ɦɦ. Ɍɚɤɠɟ ɩɪɢ ɡɚɡɨɪɟ ɞɨ 2 ɦɦ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ȼɌɉ ɜɥɢɹɸɬ 
ɬɨɥɶɤɨ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ (ɬɨɥɳɢɧɚ, ɢ ɞɪ.). ȼ ɬɨ ɜɪɟɦɹ, 
ɤɚɤ ɩɪɢ ɡɚɡɨɪɟ ɨɬ 2 ɦɦ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ȼɌɉ ɜɥɢɹɸɬ ɬɚɤɠɟ ɦɟɲɚɸɳɢɟ 
ɮɚɤɬɨɪɵ. ɇɚ ɪɢɫɭɧɤɟ 3 ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵɯɨɞɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ LC-ɤɨɧɬɭɪɚ ɩɪɢ ɢɡɦɟɧɟɧɢɟ ɡɚɡɨɪɚ ɦɟɠɞɭ ȼɌɉ ɢ 

ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ: 
ɫɬɚɥɶ ɬɨɥɳɢɧɨɣ 2,5 ɦɦ (ɈɄ-1); ɫɬɚɥɶ ɬɨɥɳɢɧɨɣ 1 ɦɦ (ɈɄ-4); 

ɬɟɤɫɬɨɥɢ
ɬɨɥɳɢɧɨ

 

Ɋɢɫɭ
ɜɟɥɢ

 

Ʉɪɨ
ɱɟɬɵɪɟɯ
ɷɮɮɟɤɬɢ

 

Ɍɚɛɥɢɰɚ
ɦɚɤɫɢɦɚ
ɪɟɡɨɧɚɧ
ɇɚɡɜɚɧ
ɇɚɩɪɹɠ
ɑɚɫɬɨɬ

 

ȼ ɪ
ɞɚɟɬ ɲɢ
ɱɭɜɫɬɜɢ
12,75 ȼ 

ɜɵɯɨɞɧɨ
ɤɨɧɬɪɨɥ

ɢɬ ɮɨɥɶɝɢɪɨɜɚɧɧɵ
ɨɣ 1,7 ɦɦ (ɈɄ-6).

ɭɧɨɤ 3 – Ƚɪɚɮɢɤ ɡ
ɢɱɢɧɵ ɡɚɡɨɪɚ (ɦɦ)

ɪɚɡɥɢɱ

ɨɦɟ ɬɨɝɨ, ɧɚ ɨɫ
ɯ ɬɢɩɨɜ ȼɌɉ ɨ
ɢɜɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧ

ɚ 1 – Ɋɟɡɭɥɶ
ɚɥɶɧɨɝɨ ɪɟɡɨɧɚɧ
ɫɧɵɯ ɱɚɫɬɨɬɚɯ  
ɧɢɟ ȼɌɉ ɈȻ 

ɠɟɧɢɟ, ȼ 12,75

ɬɚ, ɤȽɰ 205

ɪɚɛɨɬɟ ɜɵɹɜɥɟɧɨ, ɱ
ɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨ
ɬɟɥɶɧɚ ɢ ɢɦɟɟɬ ɜɵ
ɩɪɢ ɜɯɨɞɧɨɦ 1 ȼ
ɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɥɟ, ɤɨɝɞɚ ɧɭɠɧɨ ɫ
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ɵɣ ɬɨɥɳɢɧɨɣ 1,55

ɚɜɢɫɢɦɨɫɬɢ ɧɚɩɪɹ
) ɦɟɠɞɭ ȼɌɉ ɢ ɨɛɴ
ɱɧɵɯ ɨɛɴɟɤɬɨɜ ɤɨɧ

ɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟ
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ 
ɧɧɨɣ ɱɚɫɬɨɬɵ (ɬɚɛ

ɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟ
ɧɫɧɨɝɨ ɧɚɩɪɹɠɟ

Ⱦɉ ȼ 

5 6,8 7,2

610 900

ɱɬɨ ȼɌɉ ɫ ɮɨɪɦɨɣ
ɨɫɬɢ. Ɉɧɚ ɥɟɝɤɚ 
ɵɫɨɤɨɟ ɜɵɯɨɞɧɨɟ 
ȼ. ȼɌɉ «ȼ» ɢ «Ⱦȼ
ɧɨ ɩɨɤɚɡɚɥɢ ɫɜ
ɫɮɨɤɭɫɢɪɨɜɚɬɶɫɹ 

5 ɦɦ (ɈɄ-4); ɚɥɸ

ɹɠɟɧɢɹ ɧɚ ȼɌɉ (ȼ)

ɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ ɞ
ɧɬɪɨɥɹ 

ɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞ
ɤɚɠɞɵɣ ɬɢɩ ɤ

ɛɥɢɰɚ 1). 

ɟɧɬɚ ɩɨ ɨɩɪɟɞ
ɟɧɢɹ ɩɪɢ ɪɚɡɥ

Ⱦȼ 

2 4 

0 1300 

ɣ ɨɛɵɱɧɚɹ ɤɚɬɭɲɤ
ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ,
ɧɚɩɪɹɠɟɧɢɟ ɜ ɪɟɡ
ȼ» ɯɨɬɶ ɢ ɢɦɟɸɬ 
ɜɨɟ ɩɪɟɢɦɭɳɟɫɬɜ
ɧɚ ɭɡɤɨɣ ɨɛɥɚɫɬɢ

ɸɦɢɧɢɣ 

 

) ɨɬ 
ɞɥɹ 

ɞɨɜɚɧɢɣ 

ɤɚɬɭɲɟɤ 

ɟɥɟɧɢɸ 

ɥɢɱɧɵɯ 

ɤɚ «ɈȻ» 

, ɛɨɥɟɟ 
ɨɧɚɧɫɟ, 
ɧɢɡɤɨɟ 
ɜɨ ɩɪɢ 

ɢ.  «ȼ» 
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ɢɦɟɟɬ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜ ɜɢɞɟ “ɥɢɧɢɢ”, «Ⱦȼ» – 

“ɬɨɱɤɢ”. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ȼɌɉ «Ⱦɉ» ɹɜɥɹɟɬɫɹ ɩɥɚɜɧɨɫɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɚɡɨɪɚ ɦɟɠɞɭ ȼɌɉ ɢ ɨɛɴɟɤɬɨɦ 

ɤɨɧɬɪɨɥɹ.  
  

ɈɋɇɈȼɇɕȿ ȼɕȼɈȾɕ ɉɈ ɊȺȻɈɌȿ 

 

ȼ ɞɢɫɫɟɪɬɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ 
ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɪɟɲɟɧɚ ɚɤɬɭɚɥɶɧɚɹ ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ — ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ 

ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ 

ɬɟɯɧɢɤɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɭɱɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɧɚɭɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ: 

1 Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɨɜ ɢ ɭɫɬɪɨɣɫɬɜɚ 
ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟ ɞɨɫɬɚɬɨɱɧɨ 
ɷɮɮɟɤɬɢɜɧɵ ɢ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɧɟɨɛɯɨɞɢɦɚ 
ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ. 

2 Ɋɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ ɤɚɬɭɲɟɤ ɢ ɩɪɨɜɟɞɟɧɨ ɟɟ 
ɫɪɚɜɧɟɧɢɟ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɜɭɯ ɤɚɬɭɲɟɤ. 

3 ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɦɟɲɚɸɳɢɯ ɩɨɦɟɯ ɩɪɢ ɜɢɯɪɟɬɨɤɨɜɨɦ 

ɤɨɧɬɪɨɥɟ ɬɨɥɳɢɧɵ. ɉɨɫɬɪɨɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɥɢɹɧɢɹ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ ɧɚ ɪɟɡɭɥɶɬɚɬ ɤɨɧɬɪɨɥɹ. 

4 Ɋɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɫɥɨɟɜ 
ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɨ 
ɪɟɚɥɢɡɭɸɳɟɟ ɩɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ ɢ 

ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɤɨɧɬɚɤɬɧɵɣ, ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɢ 

ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɬɨɥɳɢɧɵ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 2 

ɪɚɡɚ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɬɪɨɥɹ. Ɍɚɤɠɟ ɜ ɪɚɛɨɬɟ 
ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɭɜɟɥɢɱɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ 

ɦɧɨɝɨɫɥɨɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ. ɉɨɜɵɲɟɧɢɟ 
ɬɨɱɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ: ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢɡ 3 ɤɚɬɭɲɟɤ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬɫɬɪɨɣɤɚ 
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ɨɬ ɜɚɪɢɚɰɢɢ ɡɚɡɨɪɚ ɦɟɠɞɭ ȼɌɉ ɢ ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ; 
ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ ɢ 

ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɷɬɨɦ ɬɨɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɭɜɟɥɢɱɢɬɫɹ ɧɚ 30-

40%.  

5 ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɢɹɧɢɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɬɭɲɟɤ (ȼɌɉ) ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, 
ɥɢɧɟɣɧɨɫɬɶ ɜɵɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ 
ɬɨɥɳɢɧ ɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɷɬɨɝɨ ɛɵɥɨ ɢɡɝɨɬɨɜɥɟɧɵ 4 ɬɢɩɚ 
ɤɚɬɭɲɟɤ. ɉɨɫɬɪɨɟɧɚ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ 
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ɤɚɬɭɲɤɢ ɫ ɧɚɦɨɬɤɨɣ "ɜɨɫɶɦɟɪɤɚ" ɢ "ɞɜɨɣɧɚɹ ɜɨɫɶɦɟɪɤɚ". ɉɪɨɜɟɞɟɧ 
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ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɩɪɟɞɟɥɟɧɚ ɷɮɮɟɤɬɢɜɧɚɹ ɱɚɫɬɨɬɚ ɤɨɧɬɪɨɥɹ 
ɞɥɹ ɤɚɠɞɨɝɨ ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɬɢɩɚ ȼɌɉ. 
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ɑɟɪɧɵɲɨɜɚ // Ⱥɤɬɭɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ: ɜɬɨɪɚɹ 
ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫ ɷɥɟɦɟɧɬɚɦɢ ɧɚɭɱɧɨɣ ɲɤɨɥɵ. / Ɍɚɦɛ. 
ɝɨɫ. ɬɟɯɧ. ɭɧ-ɬ. – Ɍɚɦɛɨɜ: ɉɟɪɲɢɧ Ɋ.ȼ., 2015. – ɫ.340-342 

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

