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      ɍȾɄ  544.691 

 

 

Ɋɟɰɟɧɡɟɧɬ 

Ʉɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

ȼɥɚɞɢɦɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

Э.Ф. Сеɦехиɧ 

 

 

 

 

 

ɉɟɱɚɬɚɟɬɫɹ ɩɨ ɪɟɲɟɧɢɸ ɪɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɨɝɨ ɫɨɜɟɬɚ 

ȼɥɚɞɢɦɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

 

 

 

 

 

 

 

 

 

 

 

Фɢɡɢɱɟɫɤɚɹ ɯɢɦɢɹ: Ɇɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ "Ɏɢɡɢɱɟɫɤɚɹ ɯɢɦɢɹ 
ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ"  /ȼɥɚɞɢɦ. ɝɨɫ. ɭɧ-ɬ; ɋɨɫɬ.:  Ⱥ.ȼ. ȼɢɯɪɟɜ. ȼɥɚɞɢɦɢɪ, 2016. 
10 ɫ. 
  

 

     ɋɨɞɟɪɠɢɬ ɪɚɛɨɬɵ ɩɨɡɜɨɥɹɸɳɢɟ ɪɚɫɫɦɨɬɪɟɬɶ ɨɫɧɨɜɵ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɨɪɨɠɧɨ-

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

     ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɶ  ɩɨɞɝɨɬɨɜɤɢ 08.05.02 – «ɋɬɪɨɢɬɟɥɶɫɬɜɨ, 
ɷɤɫɩɥɭɚɬɚɰɢɹ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɢɤɪɵɬɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɦɨɫɬɨɜ ɢ 
ɬɨɧɧɟɥɟɣ», ɫɩɟɰɢɚɥɢɡɚɰɢɹ  ɩɨɞɝɨɬɨɜɤɢ – «ɋɬɪɨɢɬɟɥɶɫɬɜɨ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ), ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ 
ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɢɤɪɵɬɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ» ɡɚɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ. 

      

Ɍɚɛɥ. 5, Ȼɢɛɥɢɨɝɪ.: 10 ɧɚɡɜ.                                                         
 

 

 

                                                                                                         

 

      ɍȾɄ  544.691 

 

 



1. ɈȻЩИȿ ɉɈɅɈɀȿɇИə  
 

 

     ɉɪɢɫɬɭɩɚɹ ɤ ɪɚɛɨɬɚɦ, ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɹɫɧɨ  ɩɪɟɞɫɬɚɜɥɹɬɶ  ɤɨɧɤɪɟɬɧɵɣ ɪɟɡɭɥɶɬɚɬ, 
ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ  ɩɪɢɧɢɦɚɟɦɵɯ ɜ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ  ɪɟɲɟɧɢɣ. 
Ʌɚɛɨɪɚɬɨɪɧɵɟ  ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɞɚɧɢɣ, ɜɵɞɚɜɚɟɦɵɯ ɤɚɠɞɨɦɭ 
ɫɬɭɞɟɧɬɭ.  

 

 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ  ɪɚɛɨɬɚ № 1 

  

ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɨɫɜɟɬɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ 

  

Цɟɥɶ ɪɚɛɨɬɵ:  ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɨɫɜɟɬɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɨɡɵ ɢ 

ɜɢɞɚ ɪɟɚɝɟɧɬɚ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɜ ɬɚɛɥ. 2 ɢ 3. 
Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɨɞɵ ɦɟɬɨɞɚɦɢ 

ɤɨɚɝɭɥɢɪɨɜɚɧɢɹ. 
ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ:   

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɦɨɞɟɥɶɧɨɣ ɜɨɞɟ ɢ ɧɚ ɜɨɞɟ 

ɪ. Ʉɥɹɡɶɦɚ ɦɟɬɨɞɨɦ ɩɪɨɛɧɨɝɨ ɤɨɚɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɢɡɜɟɫɬɧɨɣ ɦɟɬɨɞɢɤɟ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɞɨɡ ɪɟɚɝɟɧɬɨɜ ɢ ɩɨɪɹɞɤɚ ɢɯ ɜɜɨɞɚ ɜ 

ɫɦɟɫɢɬɟɥɶ ɛɵɥɨ ɩɨɫɬɚɜɥɟɧɨ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɩɵɬɨɜ. ɉɪɢ ɜɵɛɨɪɟ 

ɜɟɥɢɱɢɧɵ ɫɨɨɬɧɨɲɟɧɢɹ ɞɨɡ ɪɟɚɝɟɧɬɨɜ ɭɱɢɬɵɜɚɥɢ ɞɚɧɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 

ɪɚɫɱɟɬɨɜ. Ɇɚɤɫɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɫɨɨɬɧɨɲɟɧɢɹ ɞɨɡ ɪɟɚɝɟɧɬɨɜ ɩɪɢɧɢɦɚɥɢ 

ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɫɱɟɬɧɨɣ. Ɇɢɧɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ 

ɫɨɨɬɧɨɲɟɧɢɹ ɞɨɡ ɪɟɚɝɟɧɬɨɜ ɩɪɢɧɢɦɚɥɢ ɦɟɧɶɲɟ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɫɱɟɬɧɨɣ. Ⱦɥɹ 

ɤɚɠɞɨɣ ɜɟɥɢɱɢɧɵ ɫɨɨɬɧɨɲɟɧɢɹ ɞɨɡ ɪɟɚɝɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɬɪɢ ɜɚɪɢɚɧɬɚ ɜɜɨɞɚ 

ɪɟɚɝɟɧɬɨɜ ɜ ɢɫɯɨɞɧɭɸ ɜɨɞɭ. ȼ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɜ ɢɫɯɨɞɧɭɸ ɜɨɞɭ ɫɧɚɱɚɥɚ 

ɜɜɨɞɢɥɢ ɋȺ, ɡɚɬɟɦ, ɩɨɫɥɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ – ȽȺɇ. ȼɨ ɜɬɨɪɨɦ 

ɜɚɪɢɚɧɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɢ ɨɛɪɚɬɧɵɣ ɩɨɪɹɞɨɤ ɜɜɨɞɚ ɪɟɚɝɟɧɬɨɜ. ȼ ɬɪɟɬɶɟɦ 

ɜɚɪɢɚɧɬɟ ɨɫɭɳɟɫɬɜɥɹɥɢ ɨɞɧɨɜɪɟɦɟɧɧɵɣ ɜɜɨɞ ɪɟɚɝɟɧɬɨɜ ɜ ɢɫɯɨɞɧɭɸ ɜɨɞɭ. 
Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɤɢɧɟɬɢɤɢ ɨɫɚɠɞɟɧɢɹ ɜɡɜɟɫɢ ɫ ɩɨɦɨɳɶɸ ɫɢɮɨɧɚ ɨɬɛɢɪɚɥɢ 

ɩɪɨɛɵ ɨɫɜɟɬɥɹɟɦɨɣ ɜɨɞɵ ɱɟɪɟɡ 5, 10, 15, 20, 30 ɢ 40 ɦɢɧ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬ 

ɧɚɱɚɥɚ ɨɬɫɬɚɢɜɚɧɢɹ ɜɨɞɵ. ȼɵɫɨɬɚ ɨɬɛɨɪɚ ɩɪɨɛ ɨɫɬɚɜɚɥɚɫɶ ɩɨɫɬɨɹɧɧɨɣ ɜ ɬɟɱɟɧɢɟ 

ɜɫɟɝɨ ɨɩɵɬɚ. ɑɟɪɟɡ 40 ɦɢɧɭɬ ɜ ɨɬɫɬɨɟɧɧɨɣ ɜɨɞɟ ɢ ɮɢɥɶɬɪɚɬɟ ɨɩɪɟɞɟɥɹɥɢ ɪɇ ɢ 

ɳɟɥɨɱɧɨɫɬɶ. ȼɨɞɭ ɮɢɥɶɬɪɨɜɚɥɢ ɱɟɪɟɡ ɮɢɥɶɬɪɭɸɳɭɸ ɤɨɥɨɧɤɭ, ɡɚɝɪɭɠɟɧɧɭɸ 

ɤɜɚɪɰɟɜɵɦ ɩɟɫɤɨɦ (ɮɪɚɤɰɢɹ 0,7-0,8 ɦɦ), ɜɵɫɨɬɚ ɫɥɨɹ - 0,7 ɦ. ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ 5 ɦ/ɱ. 
Ɇɨɞɟɥɶɧɚɹ ɜɨɞɚ ɢɦɟɥɚ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɦɭɬɧɨɫɬɶ - 190 ɦɝ/ɞɦ3; 
ɳɟɥɨɱɧɨɫɬɶ – 3,6 ɦɝ-ɷɤɜ/ɞɦ3; ɪɇ – 7,65; ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɚɥɸɦɢɧɢɹ 

(ȺХ3+) – 0,08 ɦɝ/ɞɦ3; ɬɟɦɩɟɪɚɬɭɪɚ 14,1 ɋɨ. ɋɨɨɬɧɨɲɟɧɢɟ ɞɨɡ ɪɟɚɝɟɧɬɨɜ 

ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥ.1. 
 

 

 
 

 



Ⱦɨɡɵ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɞɨɡ ɪɟɚɝɟɧɬɨɜ ɫɭɥɶɮɚɬɚ ɚɥɸɦɢɧɢɹ ɢ ȽȺɇ (ɋȺ: ȽȺɇ 

  

                                                                                                         

                                                                                                       ɬɚɛɥɢɰɚ 1 

 

- ɫɨɞɟɪɠɚɧɢɟ ȺХ2O3 ɜ ɫɭɥɶɮɚɬɟ ɚɥɸɦɢɧɢɹ 14,9 %, ɫɨɞɟɪɠɚɧɢɟ ȺХ2O3 ɜ ȽȺɇ 

– 35 %. Ɉɛɳɚɹ ɞɨɡɚ, ɩɪɢɧɹɬɚɹ ɩɨ ȺХ2O3, ɫɨɫɬɚɜɥɹɟɬ 11 ɦɝ/ɞɦ3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

     Ɋɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɦɨɞɟɥɶɧɨɣ ɜɨɞɟ 

                                                                                                                                       ɬɚɛɥɢɰɚ 2 
 

 
 
 

  

        

  

  

  

  

  

  
                                  



 

  Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɛɧɨɝɨ ɤɨɚɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɵ ɪ. Ʉɥɹɡɶɦɚ 

  

                                                                                                                                    ɬɚɛɥɢɰɚ 3 

 

 

  

  

  
ȼ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɨɫɜɟɬɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɨɡɵ ɢ 

ɜɢɞɚ ɪɟɚɝɟɧɬɚ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɜ ɬɚɛɥ. 2 ɢ 3. 
  

  

  

  

  

  

  

  

  



 

Ʌɚɛɨɪɚɬɨɪɧɚɹ  ɪɚɛɨɬɚ № 2 

  

Ɋɚɫɱɟɬ -ɩɨɬɟɧɰɢɚɥɚ ɩɪɢɪɨɞɧɨɣ ɜɡɜɟɫɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ 

ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ 

  

Цɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɟɧɢɹ ɞɡɟɬɚ-ɩɨɬɟɧɰɢɚɥɚ 

Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɜɨɞɵ ɪ. Ʉɥɹɡɶɦɚ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ: 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɡɟɬɚ-ɩɨɬɟɧɰɢɚɥɚ (Ⱦɉ) ɨɬɛɢɪɚɥɢ ɩɪɨɛɭ ɜɨɞɵ ɩɨɫɥɟ ɫɦɟɲɟɧɢɹ ɫ ɤɨɚɝɭɥɹɧɬɨɦ 
ɜ ɨɛɴɟɦɟ 25-30 ɦɥ. ɂɡɦɟɪɟɧɢɟ Ⱦɉ ɱɚɫɬɢɰ ɩɪɨɜɨɞɢɥɢ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɟɪɟɞ 
ɜɜɨɞɨɦ ɤɨɚɝɭɥɹɧɬɨɜ ɢ ɜ ɨɛɪɚɛɨɬɚɧɧɨɣ ɤɨɚɝɭɥɹɧɬɚɦɢ ɜɨɞɟ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Ⱦɉ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɡɦɟɪɹɥɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɮɚɡɵ 
ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ, ɬɚɤ ɤɚɤ ɜɟɥɢɱɢɧɚ Ⱦɉ ɫɜɹɡɚɧɚ ɫ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɣ ɩɨɞɜɢɠɧɨɫɬɶɸ 
ɱɚɫɬɢɰ ɩɨ ɮɨɪɦɭɥɟ Ƚɟɥɶɦɝɨɥɶɰɚ – ɋɦɨɥɭɯɨɜɫɤɨɝɨ: 

                                                        

ɝɞɟ - Ⱦɉ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ;  - ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ; 
L- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ;  - ɚɛɫɨɥɸɬɧɚɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ  ɩɪɨɧɢɰɚɟɦɨɫɬɶ 
ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ; U – ɧɚɛɥɸɞɚɟɦɚɹ ɩɨɞ ɦɢɤɪɨɫɤɨɩɨɦ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰ; ȿ - ɪɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɧɚ ɷɥɟɤɬɪɨɞɟ. 
         ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɬɚɛɥ.4), ɪɚɫɫɱɢɬɚɬɶ ɢɡɦɟɧɟɧɢɟ ɞɡɟɬɚ-

ɩɨɬɟɧɰɢɚɥɚ ɩɪɢɪɨɞɧɨɣ ɜɡɜɟɫɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ. 
Ɂɧɚɱɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɩɨɫɬɨɹɧɧɵɯ ɜɟɥɢɱɢɧ ɫɥɟɞɭɸɳɢɟ: =1 10-3; L=30 ɫɦ; 

 =81; ȿ= -15 ȼ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɨɜ ɢ ɢɯ ɫɨɨɬɧɨɲɟɧɢɹ ɧɚ ɢɡɦɟɧɟɧɢɟ 
ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ 
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                                                                                            Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥ. 4 

 
 

 

ȼ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɡɟɬɚ-ɩɨɬɟɧɰɢɚɥ  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

  



Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 3 

  

Ɉɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ 

  

Цɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɩɨɬɟɧɰɢɚɥɵ 

Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɥɢɧɢɫɬɨɝɨ ɝɪɭɧɬɚ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ: 

ɗɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ( -ɩɨɬɟɧɰɢɚɥ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɝɞɟ Я – ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ; 
 - ɜɹɡɤɨɫɬɶ ɠɢɞɤɨɫɬɢ; 
 – ɭɞɟɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ ɠɢɞɤɨɫɬɢ; 
 - ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ; 

 – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɤɨɧɫɬɚɧɬɚ, ɪɚɜɧɚɹ    Ɏ/ɦ; 
I - ɫɢɥɚ ɬɨɤɚ. 
ɉɪɢ ɪɚɫɱɟɬɟ  ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ ɭɱɢɬɵɜɚɟɬɫɹ ɜɜɟɞɟɧɢɟɦ ɜ 

ɭɪɚɜɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɢɚɮɪɚɝɦɵ  : 

 

 

 

ɉɨɬɟɧɰɢɚɥ ɬɟɱɟɧɢɹ ɜɵɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɟɦ: 

                                                                          

ɝɞɟ ɪ – ɞɚɜɥɟɧɢɟ, ɜɵɡɵɜɚɸɳɟɟ ɬɟɱɟɧɢɟ ɠɢɞɤɨɫɬɢ. 
Ɇɟɠɞɭ ɩɨɬɟɧɰɢɚɥɨɦ ɫɟɞɢɦɟɧɬɚɰɢɢ ɢ ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ 

ɫɭɳɟɫɬɜɭɟɬ ɫɥɟɞɭɸɳɚɹ ɫɜɹɡɶ: 

                                                            

 

ɝɞɟ - ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ, ɪɚɜɧɚɹ ɞɥɹ ɫɮɟɪɢɱɟɫɤɢɯ ɱɚɫɬɢɰ 

 

n – ɱɢɫɥɨ ɱɚɫɬɢɰ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ; 
 ɢ ɨ – ɩɥɨɬɧɨɫɬɶ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɢ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ; 
g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
1-ɣ ɜɚɪɢɚɧɬ. 
Ɋɚɫɫɱɢɬɚɬɶ -ɩɨɬɟɧɰɢɚɥ ɢ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ 



ɩɨɪ ɞɢɚɮɪɚɝɦɵ ɢɡ ɱɚɫɬɢɰ ɝɥɢɧɵ ɜ ɪɚɫɬɜɨɪɟ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ ɛɟɡ ɭɱёɬɚ 

ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɞɚɧɧɵɦ: 

 

  

 

 

Ɂɚɞɚɱɚ 2 

ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɬɟɧɰɢɚɥɚ ɬɟɱɟɧɢɹ ɨɬ ɞɚɜɥɟɧɢɹ ɞɥɹ ɤɜɚɪɰɟɜɨɣ ɞɢɚɮɪɚɝɦɵ ɜ 
ɪɚɫɬɜɨɪɟ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɞɚɧɧɵɦ: ɞɚɜɥɟɧɢɟ, ɜ ɤɉɚ:  

 

  

ȼ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɩɨɬɟɧɰɢɚɥɵ 
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