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ɋɈȾȿɊɀȺɇɂȿ 

ȼȼȿȾȿɇɂȿ  5 
Ɋɚɡɞɟɥ 1. ȺɇȺɅɂɁ ɉɊɈəȼɅȿɇɂə ȽɈɊɇɈȽɈ ȾȺȼɅȿɇɂə  

ȼ ȼɕȿɆɈɑɇɕɏ ȼɕɊȺȻɈɌɄȺɏ ɉɊɂ ɋɌɊɍɄɌɍɊɇɈɆ 
ɉɊȿɈȻɊȺɁɈȼȺɇɂɂ ȼɆȿɓȺɘɓɂɏ ɉɈɊɈȾ ȺɇɄȿɊɇɕɆ 
ɍɉɊɈɑɇȿɇɂȿɆ  10 

1.1 ɉɪɢɦɟɧɟɧɢɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɞɞɟɪɠɚɧɢɹ 
ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ  
ɫɬɨɥɛɨɜɨɣ ɫɢɫɬɟɦɟ ɪɚɡɪɚɛɨɬɤɢ 10 

1.2 Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ  
ɩɪɢ ɤɪɟɩɥɟɧɢɢ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ 16 

1.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɵɟɦɨɱɧɵɯ  
ɜɵɪɚɛɨɬɤɚɯ ɩɪɢ ɢɯ ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 19 

1.4 Ⱥɧɚɥɢɡ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜɦɟɳɚɸɳɢɯ ɜɵɪɚɛɨɬɤɭ  
ɩɨɪɨɞ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 23 

1.5 ȼɵɜɨɞɵ, ɰɟɥɶ, ɡɚɞɚɱɢ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 30 
Ɋɚɡɞɟɥ 2. ɈȻɈɋɇɈȼȺɇɂȿ ȼɕɑɂɋɅɂɌȿɅɖɇɈȽɈ ɗɄɋɉȿɊɂɆȿɇɌȺ  

ɂ ȺɇȺɅɂɁ ɇȾɋ ɉɊɂɄɈɇɌɍɊɇɕɏ ɉɈɊɈȾ ɂ ȻȺɁɈȼɈɃ 
ɄɊȿɉȿɀɇɈɃ ɋɂɋɌȿɆɕ ȼɕȿɆɈɑɇɕɏ ȼɕɊȺȻɈɌɈɄ  
ȼ ɁɈɇȿ ȼɅɂəɇɂə ɈɑɂɋɌɇɕɏ ɊȺȻɈɌ 32 

2.1 ɉɨɫɬɪɨɟɧɢɟ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɨɜɟɞɟɧɢɹ  
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 32 

2.2 ɉɪɨɹɜɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɨɪɨɞɚɯ ɜɨɤɪɭɝ  
ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ 45 

2.3 ɇɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɛɚɡɨɜɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ  
ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 49 

2.4 ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɩɨɪɨɞ ɜ ɡɨɧɚɯ ɧɚɱɚɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɨɯɪɚɧɧɨɣ ɩɨɥɨɫɵ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 53 

2.5 Ⱥɧɚɥɢɡ ɯɚɪɚɤɬɟɪɚ ɩɪɨɹɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ 
ɛɚɡɨɜɨɣ ɨɯɪɚɧɧɨɣ ɢ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɚɯ ɩɨɡɚɞɢ ɥɚɜɵ  56 

2.6 Ɇɟɬɨɞɢɤɚ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɛɨɬɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ  
ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ  60 
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Ɋɚɡɞɟɥ 3. ɂɋɋɅȿȾɈȼȺɇɂȿ ɁȺɄɈɇɈɆȿɊɇɈɋɌȿɃ ɇȺȽɊɍɀȿɇɂə 
ɄɈɆȻɂɇɂɊɈȼȺɇɇɈɃ ȺɇɄȿɊɇɈɃ ɋɂɋɌȿɆɕ ȼ ɄɊɈȼɅȿ 
ȼɕɊȺȻɈɌɄɂ  64 

3.1 ɇɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ  
ɩɪɨɹɜɥɟɧɢɢ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 64 

3.2 ɇɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ  
ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ 74 

3.3 Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ  
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɝɨɪɧɨɦɭ 
ɞɚɜɥɟɧɢɸ 85 

 ȼɵɜɨɞɵ ɤ ɪɚɡɞɟɥɭ 3 93 
Ɋɚɡɞɟɥ 4. ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɉȺɊȺɆȿɌɊɕ ɍɉɊɈɑɇȿɇɂə  

ɉɈɊɈȾ ɄɊɈȼɅɂ ȼɕȿɆɈɑɇɕɏ ȼɕɊȺȻɈɌɈɄ ɋɂɋɌȿɆɈɃ 

ɋɌȺɅȿɉɈɅɂɆȿɊɇɕɏ ɂ ɄȺɇȺɌɇɕɏ ȺɇɄȿɊɈȼ  96 
4.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ  

ɚɧɤɟɪɨɜ ɜ ɩɨɪɨɞɚɯ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ 96 
4.2 ɉɚɪɚɦɟɬɪɵ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ ɤɚɧɚɬɧɵɦɢ  

ɚɧɤɟɪɚɦɢ 105 
4.3 Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ  

ɫɢɫɬɟɦɵ ɫɜɨɞɚ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ  
Ⱦɨɧɛɚɫɫɚ 115 

4.4 Ɋɟɡɭɥɶɬɚɬɵ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɹɧɢɹ 594 ɫɛɨɪɧɨɝɨ 
ɲɬɪɟɤɚ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ ɭɫɬɚɧɨɜɤɢ  
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 118 

 ȼɵɜɨɞɵ ɤ ɪɚɡɞɟɥɭ 4 137 
ȼɕȼɈȾɕ  140 
ɉȿɊȿɑȿɇɖ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ  144 
ɉɊɂɅɈɀȿɇɂə. Ⱦɨɤɭɦɟɧɬɵ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɪɟɚɥɢɡɚɰɢɸ  
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 154 
Ⱥ.1 Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɭɱɚɫɬɤɨɜɵɯ  

ɜɵɪɚɛɨɬɨɤ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ 155 
Ⱥ.2 Ɇɟɬɨɞɢɤɚ ɩɪɨɝɧɨɡɚ ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ ɩɥɚɫɬɨɜɵɯ  

ɜɵɪɚɛɨɬɨɤ ɜ ɬɨɧɤɨɫɥɨɢɫɬɨɦ ɦɚɫɫɢɜɟ ɫɥɚɛɵɯ ɩɨɪɨɞ  158 
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Ⱥ.3 Ɋɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɨɬ  
ɢɫɩɨɥɶɡɨɜɚɧɢɹ «Ɇɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ  
ɭɱɚɫɬɤɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ»  
ɜ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɞɨɛɵɱɧɨɝɨ ɭɱɚɫɬɤɚ №2  
ɲɚɯɬɵ «Ɂɚɩɚɞɧɨ-Ⱦɨɧɛɚɫɫɤɚɹ» ɡɚ 1-ɟ ɩɨɥɭɝɨɞɢɟ 2015 ɝɨɞɚ  

 
 
 
 
161 

Ⱥ.4 ɋɩɪɚɜɤɚ ɨ ɩɨɥɭɱɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɨɬ  
ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ 
ɩɨ «Ɇɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɭɱɚɫɬɤɨɜɵɯ ɜɵɪɚɛɨɬɨɤ 
ɲɚɯɬ ɁɚɩɚɞɧɨɝɨȾɨɧɛɚɫɫɚ» 164 
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ȼȼȿȾȿɇɂȿ 

Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. ɉɪɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɛɵɱɧɵɯ 
ɭɱɚɫɬɤɨɜ ɷɮɮɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ  
ɹɜɥɹɟɬɫɹ ɩɨɜɬɨɪɧɨɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɦɚɫ-
ɫɢɜɚ ɫɢɫɬɟɦɚɦɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ. ɗɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢ-
ɠɚɟɬ ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɬɪɭɞɨɜɵɟ ɡɚɬɪɚɬɵ ɡɚ ɫɱɟɬ ɜɨɜɥɟɱɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ ɩɪɨ-
ɬɢɜɨɞɟɣɫɬɜɢɟ ɩɪɨɹɜɥɟɧɢɹɦ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ⱦɥɹ ɭɫɥɨɜɢɣ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ 
ɨɬɫɭɬɫɬɜɭɟɬ ɨɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɷɬɨɣ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɨɤ ɜ  
ɪɚɤɭɪɫɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɟɟ ɷɥɟɦɟɧɬɵ ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ, ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ. ɇɚɢɛɨ-
ɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɧɧɵɯ ɫɥɨɠɧɵɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɲɚɯɬɧɵɦɢ ɢɧɫɬ-
ɪɭɦɟɧɬɚɥɶɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɪɚɫɱɟɬɭ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨɣ ɧɚɭɱɧɨ-
ɩɪɢɤɥɚɞɧɨɣ ɡɚɞɚɱɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (НȾɋ) ɩɨɪɨɞ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɬ 

ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟ-

ɪɨɜ ɜ ɫɢɫɬɟɦɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ  

ɩɚɪɚɦɟɬɪɨɜ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɹɜɥɹɟɬɫɹ ɚɤɬɭ-

ɚɥɶɧɨɣ ɧɚɭɱɧɨɣ ɡɚɞɚɱɟɣ ɢ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨ-

ɦɵɲɥɟɧɧɨɫɬɢ ɍɤɪɚɢɧɵ.  
ɋɜяɡɶ ɪɚɛɨɬɵ ɫ ɧɚɭɱɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. Ⱦɢɫɫɟɪɬɚ-

ɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɚɦɢ ɝɨɫɛɸɞɠɟɬɧɵɯ ɪɚɛɨɬ 
ȽȼɍɁ «ɇɚɰɢɨɧɚɥɶɧɵɣ ɝɨɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ»: ɬɟɦɚ Ƚɉ-469 «Ɋɨɡɪɨɛɤɚ ɡɚɫɚɞ ɫɢɧ-
ɬɟɡɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɿ ɝɟɨɦɟɯɚɧɿɱɧɢɯ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɚɦɢ ɩɿɞɡɟɦɧɢɯ 
ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ» (№ ɞɟɪɠɪɟєɫɬɪɚɰɿʀ 0114U006105), ɬɟɦɚ Ƚɉ-474 «Ɋɨɡɜɢɬɨɤ ɧɚɭ-
ɤɨɜɢɯ ɨɫɧɨɜ ɭɩɪɚɜɥɿɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɤɪɿɩɢɥɶɧɢɯ, ɨɯɨɪɨɧɧɢɯ ɫɢɫɬɟɦ ɩɨɜɬɨɪɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɜɢɪɨɛɨɤ. ɉɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɬɢɩɢɥɨɜɨɝɨ ɡɚɯɢɫɬɭ» 
(№ ɞɟɪɠɪɟєɫɬɪɚɰɿʀ 0115U002295), ɝɞɟ ɚɜɬɨɪ ɛɵɥ ɢɫɩɨɥɧɢɬɟɥɟɦ. 
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Цɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢя. 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ  

ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɫ ɭɱɟɬɨɦ  
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɇȾɋ ɨɤɪɭɠɚɸɳɢɯ ɩɨɪɨɞ ɢ ɢɯ ɭɩɪɨɱɧɟɧɢɹ ɞɥɹ ɪɟɚ-
ɥɢɡɚɰɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɶ ɩɨɫɬɚɜɥɟɧɵ ɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ: 

– ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɢ 
ɦɟɯɚɧɢɡɦɚ ɧɚɝɪɭɠɟɧɢɹ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɡɨɧɟ ɜɥɢɹ-
ɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ; 

– ɩɨɫɬɪɨɢɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ  
ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɜɤɥɸɱɚɸɳɢɟ ɫɢɫɬɟɦɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ 
ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ; 

– ɭɫɬɚɧɨɜɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ  
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ (ɇȾɋ) ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ 
ɫɢɫɬɟɦɵ ɜ ɫɜɨɞɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ; 

– ɪɚɡɪɚɛɨɬɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ  
ɫɢɫɬɟɦɵ ɞɥɹ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɫɜɨɞɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ; 

– ɩɪɨɜɟɫɬɢ ɲɚɯɬɧɵɟ ɢɫɩɵɬɚɧɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟ-
ɦɵ ɢ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɟ ɩɪɢɦɟɧɟɧɢɹ. 

ɂɞɟя ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɇȾɋ 
ɩɨɪɨɞ ɢ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɢ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ  
ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɩɪɨɰɟɫɫ ɭɩɪɨɱɧɟɧɢɹ ɫɥɨɢɫɬɨɝɨ ɦɚɫɫɢɜɚ ɫɥɚɛɵɯ 
ɩɨɪɨɞ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ 
ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɩɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɝɨ ɦɚɫɫɢɜɚ ɫ ɫɢɫɬɟɦɨɣ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ 
ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɩɨɪɨɞ ɤɪɨɜɥɢ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɜ ɪɚɛɨɬɟ  
ɢɫɩɨɥɶɡɨɜɚɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ, ɜɤɥɸɱɚɸɳɢɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɨɜ ɫɬɪɭɤɬɭɪɧɵɯ 
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ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɢ ɢɯ 
ɚɧɤɟɪɧɨɦ ɤɪɟɩɥɟɧɢɢ; ɱɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɇȾɋ ɝɪɭɡɨɧɟɫɭɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɲɚɯɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɢ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɟ ɩɪɢɦɟɧɟɧɢɹ. 

ɇɚɭɱɧɵɟ ɩɨɥɨɠɟɧɢя, ɜɵɧɨɫɢɦɵɟ ɚɜɬɨɪɨɦ ɧɚ ɡɚɳɢɬɭ: 
1. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɫ 

ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ 
ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  
ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ 
ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ.  

2. Ɋɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɭɫɥɨɜɢɹ ɪɚɜɧɨɩɪɨɱɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ  
ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɩɚɪɚɦɟɬɪɨɜ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ (0,8 – 1,1 ɦ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ), 
ɢɯ ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ (65 – 80º), ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɚɦɢ ɪɚɡɦɟɳɟɧɢɹ 
ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ: ɭɝɥɵ ɧɚɤɥɨɧɚ ɢɡɦɟɧɹɸɬɫɹ ɩɨ ɫɬɟɩɟɧɧɨɣ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɤɨɨɪɞɢɧɚɬ ɢɯ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɥɢɧɟɣɧɨ ɫɜɹɡɚɧɵ ɫ ɩɚɪɚɦɟɬɪɨɦ ɨɬɧɨ-
ɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ 
ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɤɚɡɚɬɟɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ: 
1. ȼɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɤɢ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɫɜɨɞɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳ-
ɧɨɫɬɢ. 

2. ɍɬɨɱɧɟɧ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ 
ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɨɪɚɡɦɟɪɚ ɫɟɱɟɧɢɹ  
ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɞɥɢɧ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɫɢɫɬɟɦɟ 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬ-
ɜɟɧɧɨɣ ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ. 
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3. ɍɬɨɱɧɟɧ ɤɪɢɬɟɪɢɣ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ 
ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɨɬ ɝɥɭɛɢɧɵ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚ-
ɛɨɬɤɢ, ɩɨɤɚɡɚɬɟɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɨɬɧɨɲɟɧɢɹ 
ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ 
ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ. 

ɇɚɭɱɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɭɫɬɚɧɨɜɥɟɧɢɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ  
ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɩɪɨɱɧɟɧɧɨɝɨ ɦɚɫɫɢɜɚ 
ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɬ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚ-
ɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ (ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɭɝɥɵ ɧɚɤɥɨ-
ɧɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ) ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ 
ɫɢɫɬɟɦ ɤɪɟɩɥɟɧɢɹ.  

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ: 
– ɨɛɨɫɧɨɜɚɧɚ ɦɚɥɨɡɚɬɪɚɬɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶ-

ɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɭɬɟɦ ɭɩɪɨɱɧɟɧɢɹ ɢɯ ɤɪɨɜɥɢ ɜ ɫɥɨɢɫɬɨɦ ɦɚɫɫɢɜɟ 
ɫɥɚɛɵɯ ɩɨɪɨɞ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɜ ɫɨɫɬɚɜɟ ɫɬɚɥɟɩɨɥɢ-
ɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ; 

– ɪɚɡɪɚɛɨɬɚɧɚ ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɪɚɰɢɨɧɚɥɶɧɵɯ  
ɩɚɪɚɦɟɬɪɨɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ. 

Ɋɟɚɥɢɡɚɰɢя ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ 
ɫɥɨɢɫɬɨɦ ɦɚɫɫɢɜɟ ɫɥɚɛɵɯ ɩɨɪɨɞ (ɭɬɜɟɪɠɞɟɧɨ ɇȽɍ ɢ ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨɝɪɚɞ-
ɭɝɨɥɶ» 08.06.2015 ɝ.) ɢ ɪɚɛɨɱɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɢ ɩɨɞɞɟɪɠɚɧɢɸ ɜɵ-
ɪɚɛɨɬɨɤ ɧɚ ɲɚɯɬɚɯ ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨɝɪɚɞɭɝɨɥɶ» (ɫɩɪɚɜɤɚ ɨ ɜɧɟɞɪɟɧɢɢ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɧɚ ɲɚɯɬɚɯ ɒɍ «ɉɟɪɲɨɬɪɚɜɟɧɫɤɨɟ» ɨɬ 11.02.2016 ɝ.; ɪɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɨɝɨ  
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɧɚ ɲɚɯɬɟ «Ɂɚɩɚɞɧɨ-Ⱦɨɧɛɚɫɫɤɚɹ» ɨɬ 09.02.2016 ɝ.). 

Ɉɛɨɫɧɨɜɚɧɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɧɚɭɱɧɵɯ ɩɨɥɨɠɟɧɢɣ, ɜɵɜɨɞɨɜ ɢ ɪɟɤɨ-
ɦɟɧɞɚɰɢɣ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɚɩɪɨɛɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɩɨɥɨɠɟɧɢɣ ɦɟɯɚɧɢɤɢ ɬɜɟɪɞɨɝɨ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɬɟɥɚ, ɦɟɯɚɧɢɤɢ ɩɨɞɡɟɦɧɵɯ  
ɫɨɨɪɭɠɟɧɢɣ ɢ ɦɟɯɚɧɢɤɢ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɩɪɨɜɟɞɟɧɢɟɦ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɟɠɧɵɯ ɫɢɫɬɟɦ ɢ 
ɞɨɫɬɚɬɨɱɧɨɣ ɫɯɨɞɢɦɨɫɬɶɸ ɧɚɬɭɪɧɵɯ ɲɚɯɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ (85%) ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 
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ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
Ʌɢɱɧɵɣ ɜɤɥɚɞ ɫɨɢɫɤɚɬɟɥя. Ⱥɜɬɨɪɨɦ ɞɢɫɫɟɪɚɬɰɢɢ ɨɩɪɟɞɟɥɟɧɵ: ɰɟɥɶ, 

ɢɞɟɹ ɪɚɛɨɬɵ, ɨɛɴɟɤɬ ɢ ɩɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɭɱɧɵɟ ɩɨɥɨɠɟɧɢɹ; ɪɚɡɪɚɛɨɬɚɧɚ 
ɦɨɞɟɥɶ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ «ɦɚɫɫɢɜ – ɤɪɟɩɶ»; ɩɨɥɭɱɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɇȾɋ ɜ ɦɚɫɫɢɜɟ ɢ ɤɪɟɩɢ; ɚɧɚɥɢɡ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ  
ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɢ ɦɟɯɚɧɢɡɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ 
ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ; ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ; 
ɜɵɜɨɞɵ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ; ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨ-
ɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. Ⱥɜɬɨɪ ɩɪɢɧɢɦɚɥ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɭɱɚɫɬɢɟ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. Ɍɟɤɫɬ ɞɢɫɫɟɪ-
ɬɚɰɢɢ ɧɚɩɢɫɚɧ ɚɜɬɨɪɨɦ ɥɢɱɧɨ. 

Аɩɪɨɛɚɰɢя ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɞɢɫɫɟɪɬɚɰɢɢ 
ɞɨɤɥɚɞɵɜɚɥɢɫɶ, ɨɛɫɭɠɞɚɥɢɫɶ ɢ ɩɨɥɭɱɢɥɢ ɨɞɨɛɪɟɧɢɟ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ «ɒɤɨɥɚ ɩɨɞɡɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɢ» (Ⱦɧɟɩɪɨɩɟɬ-
ɪɨɜɫɤ – əɥɬɚ, 2013; Ȼɟɪɞɹɧɫɤ, 2014, 2015), ɏɏIV ɢ ɏɏV Ɇɟɠɞɭɧɚɪɨɞɧɵɯ ɤɨɧ-
ɮɟɪɟɧɰɢɹɯ «ɒɤɨɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɡɟɦɧɨɣ» (Ʉɪɚɤɨɜ, ɉɨɥɶɲɚ, 2015, 2016); ɧɚ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɨɜɟɬɚɯ ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨɝɪɚɞɭɝɨɥɶ» (2012 – 2016) ɢ ɧɚɭɱɧɵɯ 
ɫɟɦɢɧɚɪɚɯ ȽȼɍɁ «ɇȽɍ» (2012 – 2016). 

ɉɭɛɥɢɤɚɰɢɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɭɛɥɢɤɨɜɚɧɨ  
12 ɧɚɭɱɧɵɯ ɪɚɛɨɬ (1 ɛɟɡ ɫɨɚɜɬɨɪɨɜ), ɜ ɬ.ɱ. 2 ɤɨɥɥɟɤɬɢɜɧɵɟ ɦɨɧɨɝɪɚɮɢɢ, 4 ɫɬɚɬɶɢ 
ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɹɯ ɍɤɪɚɢɧɵ, 1 ɢɡ ɧɢɯ ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɦ 
ɢɡɞɚɧɢɢ, 5 ɫɬɚɬɟɣ ɜ ɫɛɨɪɧɢɤɟ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɢ ɜ ɭɬɜɟɪɠɞɟɧɧɨɣ 
ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ. 

Ɉɛɴɟɦ ɢ ɫɬɪɭɤɬɭɪɚ ɞɢɫɫɟɪɬɚɰɢɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ,  
4 ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɩɟɪɟɱɧɹ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɡ 97 ɧɚɢɦɟɧɨɜɚ-
ɧɢɣ ɧɚ 10 ɫɬɪɚɧɢɰɚɯ; ɫɨɞɟɪɠɢɬ 148 ɫɬɪɚɧɢɰ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, 36 ɪɢɫɭɧɤɨɜ 
ɧɚ 5 ɫɬɪɚɧɢɰɚɯ, 2 ɬɚɛɥɢɰɵ ɢ 4 ɩɪɢɥɨɠɟɧɢɹ ɧɚ 12 ɫɬɪɚɧɢɰɚɯ; ɨɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨ-
ɬɵ – 165 ɫɬɪɚɧɢɰ. 
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Ɋɚɡɞɟɥ 1 

ȺɇȺɅɂɁ ɉɊɈəȼɅȿɇɂə ȽɈɊɇɈȽɈ ȾȺȼɅȿɇɂə ȼ ȼɕȿɆɈɑɇɕɏ 

ȼɕɊȺȻɈɌɄȺɏ ɉɊɂ ɋɌɊɍɄɌɍɊɇɈɆ ɉɊȿɈȻɊȺɁɈȼȺɇɂɂ  

ȼɆȿɓȺɘɓɂɏ ɉɈɊɈȾ ȺɇɄȿɊɇɕɆ ɍɉɊɈɑɇȿɇɂȿɆ 

1.1 ɉɪɢɦɟɧɟɧɢɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɞɞɟɪɠɚɧɢɹ  

ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ  

ɫɬɨɥɛɨɜɨɣ ɫɢɫɬɟɦɟ ɪɚɡɪɚɛɨɬɤɢ 

Ɋɚɫɬɭɳɚɹ ɬɟɧɞɟɧɰɢɹ ɪɚɡɪɵɜɚ ɦɟɠɞɭ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɫɨɜɪɟɦɟɧɧɵɯ  

ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɱɢɫɬɧɵɯ ɡɚɛɨɹɯ ɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 

ɞɥɢɧɧɵɯ ɜɵɟɦɨɱɧɵɯ ɫɬɨɥɛɨɜ ɤ ɨɬɪɚɛɨɬɤɟ ɩɨɥɨɝɢɯ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ ɜ Ɂɚɩɚɞ-

ɧɨɦ Ⱦɨɧɛɚɫɫɟ ɬɪɟɛɭɟɬ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɮɨɧɞɵ (ɝɨɪɧɵɟ  

ɜɵɪɚɛɨɬɤɢ). ɇɚ ɲɚɯɬɚɯ ɷɬɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɟɝɢɨɧɚ ɞɥɢɧɵ ɥɚɜ ɭɜɟɥɢɱɢɥɢɫɶ 

ɞɨ 300 ɦ, ɚ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ ɞɨ 3000 ɦ. ɉɪɢ ɷɬɨɦ ɨɛɴɟɦ ɩɪɨɜɟɞɟɧɢɹ ɢ ɩɨɞ-

ɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫɨɤɪɚɬɢɥɫɹ ɜ 1,7 – 1,8 ɪɚɡɚ. ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ 

ɞɨɛɵɱɚ ɭɝɥɹ ɢɡ ɥɚɜɵ ɢɦɟɟɬ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɭɸ ɬɟɧɞɟɧɰɢɸ ɤ ɭɜɟɥɢɱɟɧɢɸ ɢ ɡɚ 

ɩɨɫɥɟɞɧɢɟ ɲɟɫɬɶ ɥɟɬ ɜɨɡɪɨɫɥɚ ɜ 1,4 ɪɚɡɚ, ɬ.ɟ. ɫ 1260 ɞɨ 1774 ɬ/ɫɭɬ (ɪɢɫ. 1.1).  

 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɞɨɛɵɱɚ ɭɝɥɹ ɢɡ ɥɚɜɵ 
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Ɂɚ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɞɨɛɵɱɚ ɭɝɥɹ ɢɡ ɥɚɜɵ ɲɚɯɬ ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨ-

ɝɪɚɞɭɝɨɥɶ» ɭɜɟɥɢɱɢɥɚɫɶ ɜ 2,2 ɪɚɡɚ ɫ 10000 ɞɨ 22000 ɬɵɫ. ɬ/ɦɟɫ. (ɪɢɫ. 1.2). 

 

 

Ɋɢɫɭɧɨɤ 1.2 – Ⱦɨɛɵɱɚ ɭɝɥɹ ɢɡ ɥɚɜɵ ɲɚɯɬ ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨɝɪɚɞɭɝɨɥɶ» 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɨɯɪɚɧɚ ɜɵɟɦɨɱɧɵɯ 

ɜɵɪɚɛɨɬɨɤ ɩɨɡɚɞɢ ɥɚɜɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɥɢɱ-

ɧɵɦɢ ɤɨɦɛɢɧɚɰɢɹɦɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɜɢɞɟ ɨɪɝɚɧɧɨɣ 

ɦɧɨɝɨɪɹɞɧɨɣ ɤɪɟɩɢ, ɞɟɪɟɜɹɧɧɵɯ ɫɬɨɟɤ ɭɫɢɥɟɧɢɹ ɚɪɨɱɧɨɝɨ ɤɪɟɩɥɟɧɢɹ, ɜɵɤɥɚɞɤɢ 

ɧɚɤɚɬɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɫɬɪɨɜ ɢ ɞɪɭɝɢɯ ɫɨɱɟɬɚɧɢɣ, ɩɪɢɟɦɥɟɦɵɯ ɜ ɤɨɧɤɪɟɬɧɵɯ 

ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ɉɞɧɚɤɨ ɞɨɫɬɢɝɚɬɶ ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨ-

ɝɨ ɪɟɡɭɥɶɬɚɬɚ ɧɟ ɜɫɟɝɞɚ ɭɞɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨ-

ɫɬɪɚɧɫɬɜɟ ɢɦɟɸɬ ɦɟɫɬɨ ɩɨɥɨɫɬɢ ɜɛɥɢɡɢ ɤɨɧɬɭɪɚ ɜɵɪɚɛɨɬɨɤ, ɬɚɤɠɟ ɧɟɪɚɜɧɨɦɟɪ-

ɧɵɣ ɤɨɧɬɚɤɬ ɞɟɪɟɜɹɧɧɵɯ ɫɬɨɟɤ (ɪɹɞɨɜ) ɫ ɩɨɪɨɞɚɦɢ ɤɪɨɜɥɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡ-

ɪɭɲɟɧɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɬɨɱɟɱɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ; ɪɚɡɪɭɲɟɧɢɟ 

ɫɬɨɟɤ (ɪɹɞɨɜ) ɩɪɢ ɩɨɞɞɟɪɠɚɧɢɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɨɡɚɞɢ ɥɚɜɵ. Ʉɪɨɦɟ ɷɬɨ-

ɝɨ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɨɪɦɚɥɶɧɚɹ ɢɡɨɥɹɰɢɹ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢ 

ɨɬɪɚɛɨɬɤɟ ɝɚɡɨɧɨɫɧɵɯ ɩɥɚɫɬɨɜ ɩɪɢ ɜɵɫɨɤɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɨɯɪɚɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ. 
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ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ 

ɪɚɦɧɨ-ɚɧɤɟɪɧɚɹ ɤɪɟɩɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɫɦɟɳɟɧɢɹ ɤɨɧɬɭɪɚ ɞɨ 

ɩɨɞɯɨɞɚ ɥɚɜɵ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɪɚɡɪɭɲɟɧɢɟ ɦɚɫɫɢɜɚ ɜ ɡɨɧɟ ɜɟɞɟɧɢɹ ɨɱɢɫɬɧɵɯ 

ɪɚɛɨɬ ɢ ɧɚ ɫɨɩɪɹɠɟɧɢɢ. ɋɨɱɟɬɚɧɢɟ ɞɚɧɧɨɝɨ ɜɢɞɚ ɤɪɟɩɥɟɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ  

ɨɯɪɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɩɨɡɜɨɥɢɥɨ ɜ 2005 ɝɨɞɭ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧ-

ɛɚɫɫɚ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 16197 ɦ ɜɵɪɚɛɨɬɨɤ, ɡɚɬɟɦ ɫɧɢɡɢɜ ɨɛɴɟɦ ɢɯ ɩɪɢ-

ɦɟɧɟɧɢɹ ɞɨ 12701 ɦ ɜ 2008 ɝɨɞɭ, ɫɨɯɪɚɧɢɜ ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɝɨɞɵ, ɢ ɫɬɚɛɢɥɢɡɢɪɨ-

ɜɚɬɶ ɨɛɴɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɧɚ ɭɪɨɜɧɟ ɛɨɥɟɟ 14100 ɦ.  

ɇɟɫɦɨɬɪɹ ɧɚ ɬɪɭɞɧɨɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɩɨɜɬɨɪɧɨɟ 

ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɲɚɯɬɚɯ ɈɈɈ «ȾɌɗɄ ɗɧɟɪɝɨ», ɢ ɨɫɨɛɟɧɧɨ ɧɚ ɲɚɯɬɚɯ  

Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ, ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɬɟɯɧɨɥɨɝɢɢ ɜɟɞɟɧɢɹ 

ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɜɟɫɶɦɚ ɬɨɧɤɢɯ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɚɯ ɫ ɧɟɭɫɬɨɣɱɢɜɨɣ, ɩɭɱɚɳɟɣɫɹ 

ɩɨɱɜɨɣ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɝɨ ɩɨɪɨɞɧɨɝɨ 

ɫɜɨɞɚ ɢ ɫɨɯɪɚɧɟɧɢɟ ɟɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɧɚɯɨɞɹɫɶ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ.  

ȼɵɫɨɤɢɟ ɬɟɦɩɵ ɩɨɞɜɢɝɚɧɢɹ ɨɱɢɫɬɧɵɯ ɡɚɛɨɟɜ ɮɨɪɦɢɪɭɸɬ ɨɫɨɛɟɧɧɨɫɬɢ 

ɩɪɨɹɜɥɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚ-

ɛɨɬɨɤ ɩɪɢɦɟɧɹɟɬɫɹ ɤɪɟɩɟɠɧɚɹ ɫɢɫɬɟɦɚ «ɤɚɧɚɬɧɵɣ ɚɧɤɟɪ – ɚɤɬɢɜɧɚɹ ɩɨɪɨɞɧɚɹ 

ɛɚɥɤɚ», ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɡɚɞɚɧɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. ɍɱɢɬɵɜɚɹ ɞɚɧɧɵɟ  

ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ, ɧɚ ɨɬɞɟɥɶɧɵɯ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɞɥɹ ɨɯɪɚɧɵ ɜɵɟɦɨɱ-

ɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɡɚ ɩɟɪɜɨɣ ɥɚɜɨɣ ɩɪɢɦɟ-

ɧɹɸɬɫɹ ɧɚɤɚɬɧɵɟ ɪɹɞɵ ɢɡ ɥɟɫɨɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɩɚɤɟɬɢɪɨɜɚɧɧɵɟ ɩɨɥɨɫɵ ɢɡ ɛɵɫɬ-

ɪɨɬɜɟɪɞɟɸɳɢɯ ɫɦɟɫɟɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɧɢɬɶ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ 

ɨɯɪɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɫɨɡɞɚɜɚɹ ɧɚɪɚɫɬɚɸɳɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ «ɨɬɩɨɪ – ɞɟɮɨɪ-

ɦɚɰɢɹ», ɪɚɫɩɪɟɞɟɥɹɹ ɪɚɜɧɨɦɟɪɧɨ ɟɟ ɩɨ ɩɥɨɳɚɞɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɦɚɫɫɢɜɨɦ. 

ȼ ɲɚɯɬɨɭɩɪɚɜɥɟɧɢɢ «ɉɟɪɲɨɬɪɚɜɟɧɫɤɨɟ» ɡɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ ɞɥɢɧɚ ɥɚɜɵ 

ɭɜɟɥɢɱɢɥɚɫɶ ɫ 200 ɞɨ 300 ɦ, ɚ ɞɥɢɧɚ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ ɜɨɡɪɨɫɥɚ ɫ 1200 ɞɨ  

2050 ɦ ɢ ɞɨɫɬɢɝɚɥɚ ɞɥɢɧɵ 2550 ɦ ɜ 2006 ɢ 2007 ɝɨɞɚɯ. Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ  

ɩɚɪɚɦɟɬɪɨɜ ɫɬɨɥɛɨɜɨɣ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1.3.  
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Дɥиɧа ɥавы, ɦ Дɥиɧа выеɦɨɱɧых ɲтреɤɨв, ɦ

 
Ɋɢɫɭɧɨɤ 1.3 – Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ  

ɫɬɨɥɛɨɜɨɣ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 

 

ȼ 2006 ɝɨɞɭ ɧɚɱɚɥɨɫɶ ɩɨɜɬɨɪɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɢ 

ɜɵɟɦɤɟ ɭɝɨɥɶɧɵɯ ɡɚɩɚɫɨɜ ɜ ɫɬɨɥɛɨɜɵɯ ɫɢɫɬɟɦɚɯ ɪɚɡɪɚɛɨɬɤɢ. ɂɯ ɫɭɦɦɚɪɧɚɹ 

ɞɥɢɧɚ ɫɨɫɬɚɜɢɥɚ ɨɤɨɥɨ 4500 ɦ.  

ȼ 2010 ɝɨɞɭ ɨɲɢɛɨɱɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢ ɜɵɛɨɪɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɯɪɚɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɜɟɥɢ ɤ ɪɟɡɤɨɦɭ ɫɧɢɠɟɧɢɸ ɨɛɴɟɦɚ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ 

ɜɵɪɚɛɨɬɨɤ ɞɨ 500 ɦ. ɍɱɟɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɪɭɤɬɭɪɧɨɝɨ ɫɬɪɨɟɧɢɹ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ 

ɩɨɪɨɞ ɜ ɲɚɯɬɧɨɦ ɩɨɥɟ ɩɨɡɜɨɥɢɥ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɞɨ 

2800 ɦ ɜ 2011 ɝɨɞɭ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɟɠɟɝɨɞɧɨ ɧɚ ɲɚɯɬɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɞɨ  

4000 ɦ ɜɵɪɚɛɨɬɨɤ. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɷɬɨɝɨ ɩɟɪɢɨɞɚ ɜɟɞɟɬɫɹ ɚɤɬɢɜɧɵɣ ɩɨɢɫɤ ɫɨɱɟ-

ɬɚɧɢɹ ɤɨɦɛɢɧɚɰɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɯɪɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɭɩɪɨɱɧɟɧɢɹ ɩɪɢɤɨɧ-

ɬɭɪɧɵɯ ɩɨɪɨɞ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɩɨɫɨɛɚ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɩɨɫɪɟɞ-

ɫɬɜɨɦ ɟɝɨ ɭɩɪɨɱɧɟɧɢɹ ɩɨ ɝɥɭɛɢɧɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ,  

ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚ-

ɛɨɬɤɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɬɪɭɞɨɜɵɟ ɡɚɬɪɚɬɵ. ɇɚ ɤɨɧɬɭɪɟ ɜɵ-

ɪɚɛɨɬɤɢ ɩɨɪɨɞɵ ɜɨɜɥɟɤɚɸɬɫɹ ɜ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɩɪɨɹɜɥɟɧɢɸ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ⱥɧɚɥɢɡ ɦɢɪɨɜɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɬɟɧɞɟɧɰɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɧɤɟɪɨɜ ɜ 
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ɫɨɫɬɚɜɟ ɤɪɟɩɟɠɧɵɯ ɫɢɫɬɟɦ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɨɤɚɡɚɥ ɪɚɫɲɢɪɟɧɢɟ ɨɛɥɚɫɬɢ ɢ 

ɨɛɴɟɦɨɜ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɚɰɢɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɞɥɹ 

ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜ ɤɚɱɟɫɬɜɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɤɪɟɩɢ, ɚ ɬɚɤɠɟ ɜ ɫɨɱɟɬɚ-

ɧɢɢ ɫ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɤɪɟɩɟɣ. 

ɇɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɢɦɟɟɬɫɹ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧ-

ɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɪɨɜɥɢ ɩɥɚɫɬɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ, ɧɨ, ɩɨɤɚ ɬɚɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɧɨɫɹɬ ɯɚɪɚɤɬɟɪ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɧɟ ɢɦɟɸɬ ɞɨɥɠɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɜɵɟɦɨɱɧɵɟ ɜɵɪɚ-

ɛɨɬɤɢ, ɤɨɬɨɪɵɟ ɩɥɚɧɢɪɭɟɬɫɹ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ. 

Ɉɞɧɚɤɨ ɩɨɥɭɱɢɬɶ ɠɟɥɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɫɨɱɟɬɚɹ ɷɤɨɧɨɦɢɸ ɪɟɫɭɪɫɨɜ ɢ 

ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɧɟ ɜɫɟ-

ɝɞɚ ɭɞɚɟɬɫɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɝɨ ɩɪɨɬɢɜɨɪɟɱɢɹ ɪɚɫɫɦɨɬɪɟɧɵ ɞɜɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ 

ɫɨɫɬɚɜɥɹɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɨɯɪɚɧɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-

ɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɉɟɪɜɚɹ – ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɤɪɟɩɥɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɡɚ ɫɱɟɬ ɜɨɜɥɟɱɟɧɢɹ 

ɜ ɪɚɛɨɬɭ ɩɨ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɸ ɫɢɥɚɦ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɩɪɢɤɨɧɬɭɪɧɵɟ, 

ɧɨ ɢ ɛɨɥɟɟ ɨɬɞɚɥɟɧɧɵɟ ɩɨɪɨɞɧɵɟ ɫɥɨɢ. Ⱦɚɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɭɠɟ ɢɦɟɟɬ ɫɜɨɸ ɢɫ-

ɬɨɪɢɸ ɜ ɱɚɫɬɢ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɧɚ ɛɚɡɟ ɤɨɧ-

ɫɬɪɭɤɰɢɣ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ. ɍɩɪɨɱɧɟɧɢɸ ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɪɢɤɨɧɬɭɪɧɵɟ 

ɩɨɪɨɞɵ ɤɪɨɜɥɢ ɢ ɛɨɤɨɜ ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜ ɦɚɫɫɢɜ ɢɡ-ɡɚ ɭɦɟɪɟɧɧɨɣ 

ɞɥɢɧɵ ɚɧɤɟɪɨɜ ɜ ɨɫɧɨɜɧɨɦ ɞɨ 2,4 – 3,0 ɦ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɚɤɬɢɜɧɨ ɜɧɟɞɪɹɟɬɫɹ ɭɩɪɨɱɧɟɧɢɟ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ 

ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɞɥɢɧɨɣ (ɜ ɨɫɧɨɜɧɨɦ) ɞɨ 6,0 ɦ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜɚɬɶ 

ɝɪɭɡɨɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɧɟ ɬɨɥɶɤɨ ɢɡ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɧɨ ɢ 

ɜɨɜɥɟɤɚɬɶ ɩɨɪɨɞɵ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ. Ɉɛɪɚɡɨɜɚɧɧɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɝɪɭɡɨɧɟɫɭɳɚɹ 

ɚɪɦɨɩɨɪɨɞɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ (ɩɥɢɬɚ) ɜɨɫɩɪɢɧɢɦɚɟɬ ɧɚ ɫɟɛɹ ɱɚɫɬɶ ɝɨɪɧɨɝɨ ɞɚɜɥɟ-

ɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɝɪɭɡɤɟ ɪɚɦɧɨɣ ɤɪɟɩɢ, ɫɬɨɟɤ ɟɟ ɭɫɢɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɷɥɟ-

ɦɟɧɬɨɜ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɨɦɛɢɧɚɰɢɢ ɫɬɚɥɟ-

ɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ (ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ) ɩɨɹɜɥɹɟɬ-
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ɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɤɪɟɩɟɠɧɵɯ ɢ ɨɯɪɚɧ-

ɧɵɯ ɫɢɫɬɟɦ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɯ ɭɫɬɚɧɨɜɤɢ. 

ȼɬɨɪɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɫɥɨɜɥɟɧɚ ɜɵɛɨɪɨɦ ɪɚɰɢɨɧɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɤɪɟɩɥɟɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɩɪɨɱɧɟɧɧɵɯ ɩɨɪɨɞ ɜɨɤɪɭɝ ɤɨɧɬɭɪɚ ɜɵɪɚ-

ɛɨɬɤɢ (ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ), ɚ ɡɚɬɟɦ ɩɨɫɥɟɞɭɸɳɟɣ ɟɟ ɨɯɪɚɧɵ ɩɭɬɟɦ ɜɨɡɜɟɞɟɧɢɹ 

ɨɯɪɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɜɨ ɜɬɨɪɭɸ ɨɱɟɪɟɞɶ). Ɉɛɨɫɧɨɜɚɧɢɟ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ  

ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɤɚɤ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɧɚɩɪɢ-

ɦɟɪ, ɜ ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ, ɬɚɤ ɢ ɩɪɢ ɟɝɨ ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɜ ɤɚɱɟɫɬɜɟ ɛɨɪ-

ɬɨɜɨɝɨ ɲɬɪɟɤɚ ɫɬɨɥɛɨɜɨɣ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ. 

ɂɡ ɨɩɵɬɚ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɨɜ ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ ɧɟɨɛɯɨ-

ɞɢɦɨ ɨɬɦɟɬɢɬɶ ɨɞɧɭ ɢɡ ɝɥɚɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ – ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚɝɪɭɠɟɧɵ 

ɫɬɨɣɤɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɝɪɭɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɟɟ ɜɟɪɯɧɹɤɚ. 

Ɍɚɤɨɟ ɩɨɜɟɞɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɜɵɫɨɤɢɯ ɤɨɫɨɧɚɩɪɚɜɥɟɧɧɵɯ ɢ  

ɛɨɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɦɭ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɫɧɢɠɟɧɢɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɨɪɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɨɩɨɪɧɨ-

ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ. ɉɥɚɫɬɢɱɟɫɤɨɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɨɟɤ ɪɚɦ ɫ ɢɡɝɢɛɨɦ ɜ  

ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɫɥɨɠɧɨ ɢ ɬɪɭɞɨɟɦɤɨ ɭɫɬɪɚɧɢɬɶ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɬɪɟɛɭɟɦɨɣ 

ɲɢɪɢɧɵ ɲɬɪɟɤɚ. ȿɫɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɬɵ ɜɵɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɨɬɪɚɛɨɬɚ-

ɧɨ ɢ ɪɟɚɥɢɡɭɟɬɫɹ ɡɚ ɫɱɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɨɞɪɵɜɨɤ ɩɨɱɜɵ ɢ ɭɫɬɚɧɨɜɤɢ ɫɬɨɟɤ  

ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ, ɬɨ ɫɨɯɪɚɧɟɧɢɟ ɩɪɢɟɦɥɟɦɨɣ ɟɟ ɲɢɪɢɧɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ 

ɡɚɞɚɱɟɣ. ȿɟ ɭɫɩɟɲɧɨɟ ɪɟɲɟɧɢɟ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɡɭɱɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɫɞɜɢɠɟɧɢɹ  

ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɜɢɡɭɚɥɶɧɵɯ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸ-

ɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɲɬɪɟɤɨɜ, ɜɵɹɜɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɹɜɥɟ-

ɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɩɪɢɱɢɧ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦɭ ɢɯ  

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɫɨɫɬɨɹɧɢɸ. ɉɪɢ ɷɬɨɦ ɮɨɪɦɢɪɭɸɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɨɫɨ-

ɛɟɧɧɨɫɬɹɯ ɦɟɯɚɧɢɡɦɚ ɫɞɜɢɠɟɧɢɹ ɦɚɫɫɢɜɚ ɫɥɨɢɫɬɵɯ ɩɨɪɨɞ ɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɨ ɨɩɢɫɚɧɢɸ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

ɩɟɪɜɢɱɧɨɝɨ ɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɇɚ ɡɚɤɥɸɱɢ-

ɬɟɥɶɧɨɦ ɷɬɚɩɟ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢ-

ɦɟɧɬɨɜ ɫɨɡɞɚɟɬ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ 
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ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɪɟɩɥɟɧɢɹ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ  

ɜɵɪɚɛɨɬɨɤ ɧɚ ɛɚɡɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɚɪɚɦɟɬɪɨɜ ɤɪɟɩɥɟɧɢɹ ɫ 

ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɭɫɥɨɜɢɹɯ ɲɚɯɬ Ɂɚɩɚɞ-

ɧɨɝɨ Ⱦɨɧɛɚɫɫɚ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɞɢɤɬɨɜɚɧɚ 

ɫɨɯɪɚɧɟɧɢɟɦ ɫɟɱɟɧɢɹ ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɞɥɹ ɟɝɨ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ 

ɷɬɨɦ ɩɥɚɧɟ ɧɟɨɛɯɨɞɢɦɨ ɨɱɟɪɬɢɬɶ ɤɪɭɝ ɭɫɥɨɜɢɣ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯ 

ɢɥɢ ɢɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɭɩɪɨɱɧɟɧɢɸ ɛɥɢɡɥɟɠɚɳɢɯ ɩɨɪɨɞ ɤɪɨɜɥɢ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. 

1.2 Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ  

ɩɪɢ ɤɪɟɩɥɟɧɢɢ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ 

Ⱥɧɚɥɢɡ ɦɢɪɨɜɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɬɟɧɞɟɧɰɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɧɤɟɪɨɜ ɜ 

ɫɨɫɬɚɜɟ ɤɪɟɩɟɠɧɵɯ ɫɢɫɬɟɦ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɨɤɚɡɚɥ ɪɚɫɲɢɪɟɧɢɟ ɨɛɥɚɫɬɢ ɢ 

ɨɛɴɟɦɨɜ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɚɰɢɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ 

ɚɧɤɟɪɨɜ, ɞɥɹ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜ ɤɚɱɟɫɬɜɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɤɪɟɩɢ ɢ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɤɪɟɩɟɣ. Ɍɚɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ  

ɪɟɲɟɧɢɹ ɧɚɡɵɜɚɸɬ ɩɨ-ɪɚɡɧɨɦɭ, ɧɚɩɪɢɦɟɪ, ɞɜɭɯɭɪɨɜɧɟɜɵɦ ɚɧɤɟɪɧɵɦ ɤɪɟɩɥɟɧɢ-

ɟɦ, ɧɨ ɛɨɥɟɟ ɬɨɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɟɪɦɢɧ «ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɚɧɤɟɪɧɵɟ ɫɢɫɬɟɦɵ», 

ɩɨɫɤɨɥɶɤɭ, ɜ ɫɭɳɧɨɫɬɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɦɟɧɧɨ ɤɨɦɛɢɧɚɰɢɹ ɞɜɭɯ ɬɢɩɨɜ ɚɧɤɟɪɨɜ, 

ɜɟɫɶɦɚ ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɫɜɨɢɦ ɩɚɪɚɦɟɬɪɚɦ ɢ ɜɵɩɨɥɧɹɟɦɵɦ ɡɚɞɚɱɚɦ ɩɨ  

ɭɩɪɨɱɧɟɧɢɸ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

ȼ ɷɬɨɣ ɫɜɹɡɢ, ɤɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɩɪɨɜɟɞɟɧ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ  

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɪɚɫɱɟɬɭ ɇȾɋ ɦɚɫɫɢɜɚ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɨɣ 

ɜɵɪɚɛɨɬɤɢ (ɩɨɞɞɟɪɠɢɜɚɟɦɨɣ ɩɨɡɚɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ) ɢ ɷɥɟɦɟɧɬɨɜ ɟɟ ɫɯɟɦ  

ɩɨɞɞɟɪɠɚɧɢɹ, ɧɟɩɪɟɦɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 

ɚɧɤɟɪɧɵɟ ɫɢɫɬɟɦɵ ɜ ɤɪɨɜɥɟ ɲɬɪɟɤɚ. Ʉɨɧɫɬɪɭɤɰɢɢ ɷɬɢɯ ɫɯɟɦ ɪɚɡɥɢɱɚɸɬɫɹ ɦɟɠɞɭ 

ɫɨɛɨɣ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɢ 

ɩɚɪɚɦɟɬɪɚɦ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ. 

Ɉɝɪɚɧɢɱɟɧɢɹ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɤɪɨɜ-
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ɥɟ ɜɵɪɚɛɨɬɨɤ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬ-

ɫɹ. ɂɡɜɟɫɬɧɵ ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɨɦɛɢɧɚɰɢɢ  

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, ɤɨɬɨɪɭɸ ɧɚɡɵɜɚɸɬ «ɞɜɭɯɭɪɨɜɧɟɜɵɦ  

ɚɧɤɟɪɧɵɦ ɤɪɟɩɥɟɧɢɟɦ». 

Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ ɫɨ ɫɬɚɥɟɩɨɥɢɦɟɪ-

ɧɵɦɢ ɚɧɤɟɪɚɦɢ ɜ ɫɥɚɛɨɦɟɬɚɦɨɪɮɢɡɨɜɚɧɧɵɯ ɩɨɪɨɞɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ  

ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɚɦ ɦɟɯɚɧɢɡɦ ɭɩɪɨɱ-

ɧɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɩɪɢɧɰɢɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɢɦɟɸɬ 

ɨɛɳɢɟ ɱɟɪɬɵ ɫ ɝɥɭɛɢɧɧɵɦ ɭɩɪɨɱɧɟɧɢɟɦ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ. 

Ɂɚɫɥɭɠɢɜɚɟɬ ɩɪɢɫɬɚɥɶɧɨɝɨ ɜɧɢɦɚɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɪɟ-

ɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɲɚɯɬɵ 

«ɋɬɟɩɧɚɹ» ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨɝɪɚɞɭɝɨɥɶ», ɝɞɟ ɪɚɫɫɦɨɬɪɟɧɨ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɢ 

ɩɨɞɜɢɝɚɧɢɹ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 

ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɚɯ Д1Ж. ɉɨɥɭɱɟɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ 

ɨɝɪɚɧɢɱɟɧɢɹ ɫɞɜɢɠɟɧɢɣ ɩɨɪɨɞ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ. Ɉɞɧɚɤɨ, ɤɚɤɢɯ-ɥɢɛɨ ɪɟɤɨ-

ɦɟɧɞɚɰɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ (ɤɨɨɪ-

ɞɢɧɚɬɵ ɪɚɡɦɟɳɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ, ɭɝɥɵ ɧɚɤɥɨɧɚ, ɲɚɝ ɭɫɬɚɧɨɜɤɢ ɢ ɬ.ɩ.) ɧɟ ɩɪɢɜɟ-

ɞɟɧɨ, ɩɨɫɤɨɥɶɤɭ ɷɬɢ ɜɨɩɪɨɫɵ ɧɟ ɜɯɨɞɢɥɢ ɜ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɉɛɨɫɧɨɜɵɜɚ-

ɟɬɫɹ ɨɬɤɚɡ ɨɬ ɫɬɨɟɤ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɜ ɡɨɧɟ ɮɪɨɧɬɚɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 

ɩɨɡɚɞɢ ɥɚɜɵ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɜ ɤɪɨɜɥɟ ɲɬɪɟɤɚ ɜɩɨɥɧɟ 

ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɡɚɞɚɱɟɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɫɨɯɪɚɧɟɧɢɹ 

ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɹ ɟɟ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ȼ ɭɫɥɨɜɢɹɯ ɲɚɯɬ Ʉɭɡɛɚɫɫɚ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ Д2Ж ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ «ɞɜɭɯɭɪɨɜɧɟɜɨɝɨ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ». Ɂɞɟɫɶ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ  

ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɪɭɤɬɭɪɵ ɢ ɦɟɯɚɧɢɱɟ-

ɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɞ ɤɪɨɜɥɢ. ɇɨ, ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɫɯɟɦɚɬɢɱɟɫɤɢɯ 

ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɪɨɞɧɵɯ ɩɪɢɡɦ ɫɩɨɥɡɚɧɢɹ ɢ ɝɢɩɨɬɟɡ ɫɜɨɞɚ 

ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɱɬɨ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɧɚɱɚɥɶɧɵɣ ɷɬɚɩ ɤ ɨɩɢ-

ɫɚɧɢɸ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɞɜɢɠɟɧɢɹ ɧɟɨɞɧɨɪɨɞɧɨɣ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥ-

ɳɢ, ɪɚɡɛɢɬɨɣ ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɢ ɬɟɯɧɨɝɟɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ ɧɚ ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ ɢ 
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ɫɥɨɢ. Ƚɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ Ʉɭɡɛɚɫɫɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ  

ɬɚɤɨɜɵɯ ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ. Ɉɬɦɟɱɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ «ɞɜɭɯ-

ɭɪɨɜɧɟɜɨɝɨ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ» ɩɪɢ ɫɭɳɟɫɬɜɟɧɧɨɦ ɫɧɢɠɟɧɢɢ ɦɚɬɟɪɢɚɥɨɟɦ-

ɤɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɤɪɟɩɟɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɟɡ-

ɤɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ. 

ɋɨɱɟɬɚɧɢɟ ɪɚɦɧɨɣ ɤɪɟɩɢ ɫ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɛɨɥɶ-

ɲɢɧɫɬɜɟ ɭɝɨɥɶɧɵɯ ɲɚɯɬ ȿɜɪɨɩɵ. Ɉɞɧɚɤɨ ɜ ɪɚɛɨɬɟ Д3Ж ɭɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɧɟɬ 

ɟɞɢɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɬɚɤɢɦ ɫɯɟɦɚɦ ɤɪɟɩɥɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɜɟɫɶɦɚ 

ɪɚɡɧɨɨɛɪɚɡɧɵ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɭɝɥɟɞɨɛɵɱɢ. 

ɗɬɢ ɜɵɜɨɞɵ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɡɚ ɫɨɫɬɨɹɧɢɟɦ  

ɜɵɪɚɛɨɬɨɤ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɯɟɦɚɦɢ ɤɪɟɩɥɟɧɢɹ, ɜɤɥɸɱɚɹ ɤɚɧɚɬɧɵɟ ɚɧɤɟɪɚ. ɉɪɨ-

ɚɧɚɥɢɡɢɪɨɜɚɧɨ ɪɹɞ ɷɦɩɢɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɉɨɥɶɲɟ ɞɥɹ ɩɪɨɟɤ-

ɬɢɪɨɜɚɧɢɹ ɫɯɟɦ ɫɨɱɟɬɚɧɢɹ ɪɚɦɧɨɣ ɤɪɟɩɢ ɢ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ. Ɋɟɡɭɥɶɬɚɬɵ ɲɚɯɬ-

ɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɪɟɡɤɨɦ ɫɧɢɠɟɧɢɢ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɪɨɞɧɨ-

ɝɨ ɤɨɧɬɭɪɚ ɜɵɪɚɛɨɬɨɤ ɢ ɢɯ ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ ɫɢɫɬɟɦ ɫ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɪɟɯɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɢɡɦɟ-

ɪɟɧɢɣ ɩɨɞɬɜɟɪɠɞɟɧɚ ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ 

ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɜ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɡɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

Ⱥɧɤɟɪɧɚɹ ɤɪɟɩɶ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɭɝɨɥɶɧɵɯ ɲɚɯɬɚɯ Ʉɢɬɚɹ Д4Ж: ɟɠɟ-

ɝɨɞɧɨ ɩɪɨɜɨɞɢɬɫɹ ɩɨɪɹɞɤɚ 8000 ɤɦ ɜɵɪɚɛɨɬɨɤ, ɢɡ ɤɨɬɨɪɵɯ 80% ɡɚɤɪɟɩɥɟɧɵ ɚɧ-

ɤɟɪɚɦɢ. ȼɵɛɨɪ ɫɯɟɦ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɧɚɤɨɩɥɟɧɧɨɦ ɨɩɵɬɟ ɢ 

ɚɧɚɥɨɝɢɹɯ ɜ ɪɚɜɧɨɰɟɧɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧ-

ɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɫɯɟɦ ɭɫɬɚɧɨɜɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ 

ɫɢɫɬɟɦ ɛɵɥ ɩɪɨɜɟɞɟɧ ɤɨɦɩɥɟɤɫ ɲɚɯɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɱɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ FLAC 3D, ɱɬɨɛɵ ɩɪɨɫɥɟɞɢɬɶ ɷɜɨɥɸɰɢɸ ɧɚɩɪɹɠɟɧɢɣ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɨɯɨɠɞɟɧɢɹ ɥɚɜɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬ-

ɤɢ. ɍɤɚɡɵɜɚɟɬɫɹ ɧɚ ɨɛɳɟɟ ɫɯɨɞɫɬɜɨ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɲɚɯɬɧɵɯ  

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɩɪɟɞɥɨɠɢɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɢɫɚɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ 
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ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɥɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɜɵɟɦɨɱɧɵɯ  

ɜɵɪɚɛɨɬɤɚɯ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ ɪɟɤɨɦɟɧɞɚ-

ɰɢɢ ɞɥɹ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ, ɩɨɫɤɨɥɶɤɭ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɭɝɨɥɶɧɵɯ ɲɚɯɬ Ʉɢɬɚɹ ɢ Ɂɚɩɚɞɧɨɝɨ 

Ⱦɨɧɛɚɫɫɚ ɪɟɡɤɨ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɧɨ ɫɚɦ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɨɦɛɢɧɢɪɨ-

ɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɵɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɇȾɋ 

ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɜɨɤɪɭɝ ɜɵɪɚɛɨɬɨɤ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵ-

ɦɢ ɫɢɫɬɟɦɚɦɢ, ɩɨɥɭɱɚɟɬ ɜɫɟ ɛɨɥɶɲɟɟ ɪɚɡɜɢɬɢɟ Д5 – 8Ж. ɗɬɨ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɟ 

ɧɚɩɪɚɜɥɟɧɢɟ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɜɟɫɶɦɚ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜɜɢɞɭ ɲɢɪɨɤɢɯ ɜɨɡɦɨɠɧɨ-

ɫɬɟɣ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɨɩɢɫɚɧɢɹ ɫɥɨɠɧɵɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɭɱɟɬɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɪɨɟɧɢɹ ɨɤɪɭɠɚɸɳɟɝɨ ɦɚɫɫɢɜɚ (ɫɥɨɢ-

ɫɬɨɫɬɶ, ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ), ɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɚɯɬɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɧɚɛɥɸ-

ɞɟɧɢɹ ɫ ɧɟɤɨɬɨɪɵɦɢ ɝɢɩɨɬɟɬɢɱɟɫɤɢɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ Д9 – 12Ж ɢ ɧɚɤɨɩɥɟɧɧɵɣ 

ɨɩɵɬ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ  

Д11 – 14Ж. 

1.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɵɟɦɨɱɧɵɯ  

ɜɵɪɚɛɨɬɤɚɯ ɩɪɢ ɢɯ ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɜɵɩɨɥɧɟɧɢɹ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵɛɪɚɧɵ 588 ɛɨɪ-

ɬɨɜɨɣ, 590 ɫɛɨɪɧɵɣ ɢ 592 ɛɨɪɬɨɜɨɣ ɲɬɪɟɤɢ ɲɚɯɬɵ «ɘɛɢɥɟɣɧɚɹ» ɉɋɉ «ɒɚɯɬɨ-

ɭɩɪɚɜɥɟɧɢɟ ɉɟɪɲɨɬɪɚɜɟɧɫɤɨɟ» ɤɚɤ ɜɚɪɢɚɧɬɵ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟ-

ɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɬɟɱɟɧɢɟ 2014 – 

2016 ɝɝ. ɧɚ ɭɱɚɫɬɤɟ ɜɨɫɬɨɱɧɨɝɨ ɤɪɵɥɚ ɭɤɥɨɧɧɨɣ ɱɚɫɬɢ ɲɚɯɬɧɨɝɨ ɩɨɥɹ ɩɥɚɫɬɚ 6ɋ , 

ɝɞɟ ɨɬɪɚɛɚɬɵɜɚɥɢɫɶ ɬɪɢ ɜɵɟɦɨɱɧɵɯ ɫɬɨɥɛɚ 590, 592 ɢ 594 ɥɚɜɚɦɢ. Ƚɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵ ɤɚɤ ɩɨ ɝɥɭɛɢɧɟ ɪɚɡɪɚɛɨɬɤɢ, ɬɚɤ ɢ 

ɩɨ ɫɬɪɭɤɬɭɪɟ ɢ ɫɜɨɣɫɬɜɚɦ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 590 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɟɝɨ ɤɪɟɩɟɠɧɚɹ ɫɢɫɬɟɦɚ (ɫ ɭɫɬɚ-

ɧɨɜɤɨɣ ɫɟɦɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɩɪɟɞɟɥɚɯ ɫɜɨɞɚ) ɟɳɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ 
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ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɧɟ ɩɨɥɧɨɫɬɶɸ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɧɚɝɪɭɡɤɨɣ ɜ ɤɪɨɜɥɟ. ɇɚɛɥɸɞɚɟɬɫɹ 

ɧɟɤɨɬɨɪɨɟ ɢɡɦɟɧɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɮɨɪɦɵ ɪɚɦɵ ɢɡ-ɡɚ ɟɟ ɨɝɪɚɧɢɱɟɧɧɵɯ ɩɥɚ-

ɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ. 

ɋɨɝɥɚɫɧɨ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɚɪɝɢɥɥɢɬɵ ɢ ɚɥɟɜɪɨɥɢɬɵ ɨɫɧɨɜ-

ɧɨɣ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɢɦɟɸɬ ɪɚɡɜɢɬɭɸ ɫɢɫɬɟɦɭ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɫ 

ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɜɥɚɝɨɧɚɫɵɳɟɧɢɹ. Ɍɚɤɢɟ ɭɫɥɨɜɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵ ɞɥɹ  

ɚɤɬɢɜɧɨɝɨ ɪɚɫɫɥɨɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɨɛɲɢɪɧɨɝɨ ɫɜɨɞɚ ɪɚɡɭɩɪɨɱ-

ɧɟɧɧɵɯ ɩɨɪɨɞ. ɉɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɪɚɡɦɟɪɵ ɫɜɨɞɚ ɩɪɟɜɵɲɚɸɬ ɞɥɢɧɭ ɫɬɚɥɟɩɨ-

ɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ, ɱɬɨ ɫɧɢɠɚɟɬ ɢɯ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ 

ɞɚɜɥɟɧɢɸ. Ɇɨɳɧɨɫɬɶ ɭɩɪɨɱɧɹɟɦɨɣ ɛɥɢɡɥɟɠɚɳɟɣ ɤɪɨɜɥɢ ɞɨɫɬɚɬɨɱɧɨ ɨɝɪɚɧɢɱɟ-

ɧɚ. ȿɫɥɢ ɩɨɪɨɞɵ ɤɪɨɜɥɢ, ɡɚɥɟɝɚɸɳɢɟ ɧɚɞ ɚɪɦɨɩɨɪɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɩɟɪɟɯɨ-

ɞɹɬ ɜ ɧɟɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɟ, ɬɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɭɩɪɨɱɧɟɧɧɨɝɨ ɫɥɨɹ ɦɨ-

ɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɪɚɦɧɨɣ ɤɪɟɩɢ ɨɬ ɱɪɟɡɦɟɪɧɵɯ 

ɧɚɝɪɭɡɨɤ.  

Ɂɚɮɢɤɫɢɪɨɜɚɧɚ ɜɟɥɢɱɢɧɚ ɫɛɥɢɠɟɧɢɹ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ ɩɨɪɹɞɤɚ ɨɞɧɨɝɨ  

ɦɟɬɪɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɚɡɦɟɪɚɦ ɤɪɟɩɢ 

Ʉɒɉɍ-15,0, ɤɨɬɨɪɚɹ ɞɨɫɬɚɬɨɱɧɨ ɜɟɫɨɦɚ ɩɪɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɲɬɪɟɤɚ ɜ ɤɚɱɟɫɬɜɟ ɫɛɨɪɧɨɝɨ. ɍɜɟɥɢɱɟɧɢɟ ɟɝɨ ɲɢɪɢɧɵ ɫɜɹɡɚɧɨ ɫ ɜɵɩɭɫɤɨɦ ɩɨɪɨ-

ɞɵ, ɩɟɪɟɤɪɟɩɥɟɧɢɟɦ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɢ ɧɟ ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡ-

ɧɵɦ ɜ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ. ɇɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɧɟɫɨɨɬɜɟɬɫɬ-

ɜɢɟ ɛɨɤɨɜɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɫɬɨɣɤɢ (100 ɦɦ) ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɣ 

ɜɟɥɢɱɢɧɟ ɫɛɥɢɠɟɧɢɹ ɟɟ ɫɬɨɟɤ, ɢɦɟɸɳɟɟ ɜ ɫɪɟɞɧɟɦ ɩɹɬɢɤɪɚɬɧɨɟ ɩɪɟɜɵɲɟɧɢɟ. 

ɗɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɜɵɡɵɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɥɚɫɬɢɱɟɫɤɢɣ ɢɡɝɢɛ ɫɬɨɟɤ 

ɪɚɦɵ ɫ ɩɨɬɟɪɟɣ ɢɯ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɮɨɪɦɵ, ɧɨ ɢ ɧɚɪɭɲɚɟɬ ɲɬɚɬɧɵɣ ɪɟɠɢɦ  

ɪɚɛɨɬɵ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɫ ɪɚɡɪɭɲɟɧɢɟɦ ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɢɯ. 

Ƚɥɚɜɧɚɹ ɩɪɢɱɢɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ ɜɢɞɢɬɫɹ ɜ ɫɨɱɟɬɚɧɢɢ  

ɛɨɤɨɜɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɜɟɫɶɦɚ ɫɥɚɛɵɯ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɢ 

ɩɨɱɜɵ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɤɚɤ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨɣ ɛɨɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ  

ɪɚɦɭ, ɬɚɤ ɢ ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ ɩɪɨɰɟɫɫɚ ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ. 

ȼ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ 590 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɧɚɯɨɞɢɬɫɹ ɫɟɦɶ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ 

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

21 

ɚɧɤɟɪɨɜ, ɤɨɬɨɪɵɟ ɭɩɪɨɱɧɹɸɬ ɩɨɪɨɞɵ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɩɨ ɞɥɢɧɟ ɜɟɪɯɧɹ-

ɤɚ, ɫɨɡɞɚɜɚɹ ɚɪɦɨɩɨɪɨɞɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. Ɉɞɧɚɤɨ, ɷɬɚ ɤɨɧɫɬɪɭɤɰɢɹ ɨɩɢɪɚɟɬɫɹ, ɜ 

ɨɫɧɨɜɧɨɦ, ɧɚ ɪɚɦɧɭɸ ɤɪɟɩɶ, ɚ ɬɚɤɠɟ ɧɚ ɧɚɪɭɲɟɧɧɵɟ ɩɪɢɤɨɧɬɭɪɧɵɟ ɩɨɪɨɞɵ ɜ  

ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ. ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɤɜɚɡɢɨɩɨɪɵ ɨɛɥɚɞɚɸɬ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟ-

ɧɶɸ ɩɨɞɚɬɥɢɜɨɫɬɢ. ɉɪɢ ɨɩɭɫɤɚɧɢɢ ɚɪɦɨɩɨɪɨɞɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɨɜɨɰɢɪɭɟɬ  

ɪɚɫɫɥɨɟɧɢɹ ɜ ɩɨɪɨɞɚɯ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɮɨɪɦɢɪɭɟɬ ɨɛɲɢɪɧɭɸ  

ɨɛɥɚɫɬɶ ɧɟɭɫɬɨɣɱɢɜɵɯ ɩɨɪɨɞ. ɋɨɡɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɚɦɭ ɢ ɜɵɫɨɤɨɟ 

ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ. 

ȿɫɥɢ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ ɭɩɪɨɱɧɟɧɢɟ ɧɚ ɩɨɪɨɞɧɵɯ ɨɛɴɟɦɚɯ, ɜɵɩɨɥɧɹɟɦɵɯ 

ɮɭɧɤɰɢɢ ɨɩɨɪ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ, ɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɨɩɨɪɨɞɧɨɣ ɤɨɧɫɬɪɭɤ-

ɰɢɢ ɜ ɤɪɨɜɥɟ ɫɬɚɧɟɬ ɠɟɫɬɱɟ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɪɚɫɫɥɨɟɧɢɹ ɜɵɲɟɥɟɠɚɳɟɝɨ ɦɚɫɫɢ-

ɜɚ. Ʉ ɷɬɨɦɭ ɞɨɛɚɜɢɬɶ «ɝɥɭɛɢɧɧɨɟ» ɭɩɪɨɱɧɟɧɢɟ ɩɨɪɨɞ ɤɪɨɜɥɢ ɫ ɪɚɫɲɢɪɟɧɢɟɦ 

ɩɥɨɳɚɞɢ ɨɩɨɪɵ ɚɪɦɨɩɨɪɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɨ, ɨɱɟɜɢɞɧɨ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ  

ɞɟɣɫɬɜɢɹ ɛɨɤɨɜɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɧɢɡɢɬɫɹ ɦɧɨɝɨɤɪɚɬɧɨ. ɗɬɨ ɩɨɜɥɟɱɟɬ ɡɚ  

ɫɨɛɨɣ ɪɟɡɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɜɵɲɟɧɧɨɣ  

ɛɨɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ. ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɡɦɟɧɢɬɶ 

ɤɚɤ ɫɯɟɦɭ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɜ ɫɜɨɞɟ ɜɵɪɚɛɨɬɤɢ, ɬɚɤ ɢ ɩɪɢɧɰɢɩ ɭɩɪɨɱɧɟɧɢɹ 

ɛɥɢɡɥɟɠɚɳɢɯ ɩɨɪɨɞ ɤɪɨɜɥɢ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɚɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ 

ɤɪɟɩɢ ɫ ɩɨɜɵɲɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɫɨ ɫɬɨɪɨɧɵ 590 ɥɚɜɵ. Ⱥɫɢɦɦɟɬɪɢɹ ɞɟɮɨɪɦɢɪɨ-

ɜɚɧɢɹ ɪɚɦɧɨɣ ɤɪɟɩɢ (ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɪɚɡɧɢɰɚ ɞɨ 480 ɦɦ ɞɜɭɯ ɞɢɚɝɨɧɚɥɶɧɵɯ 

ɪɚɡɦɟɪɨɜ ɲɬɪɟɤɚ ɢ ɞɨ 460 ɦɦ ɟɝɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ) ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɛɪɚ-

ɡɨɦ ɢɡɦɟɧɹɟɬ ɟɟ ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɮɨɪɦɭ ɢ ɫɧɢɠɚɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. ɉɪɢ 

ɷɬɨɦ ɧɚɪɭɲɚɟɬɫɹ ɲɬɚɬɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ 

ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ, ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɞɟɮɨɪ-

ɦɢɪɨɜɚɧɢɟ ɪɚɦɵ ɢ ɫɜɹɡɚɧɧɭɸ ɫ ɷɬɢ ɩɨɬɟɪɸ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. ɉɨɷɬɨɦɭ, ɞɚɠɟ ɫ 

ɭɱɟɬɨɦ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɞɪɵɜɤɢ ɩɨɪɨɞ ɩɨɱɜɵ, ɩɨɬɟɪɹ ɫɟɱɟɧɢɹ 590 ɫɛɨɪɧɨɝɨ 

ɲɬɪɟɤɚ ɞɨɫɬɚɬɨɱɧɨ ɡɧɚɱɢɦɚ ɭɠɟ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɟɝɨ ɩɨɞɞɟɪɠɚɧɢɹ (ɨɬɪɚɛɨɬɤɚ 

590 ɥɚɜɵ); ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ ɜɵɜɨɞ ɨ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɢɥɟɧɢɹ 

ɪɚɦɧɨɣ ɤɪɟɩɢ ɫɢɫɬɟɦɨɣ ɢɡ 7 ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɟɟ ɫɜɨɞɟ. 
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ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɧɢɠɟɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɛɨɤɨɜɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɟɬ ɪɚɰɢɨɧɚɥɶɧɨɣ 

ɫɯɟɦɵ ɚɧɤɟɪɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɉɪɢ ɨɬɪɚ-

ɛɨɬɤɟ 592 ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 590 ɫɛɨɪɧɵɣ ɲɬɪɟɤ ɢɫɩɨɥɶɡɨɜɚɧ ɩɨɜɬɨɪɧɨ ɜ ɤɚɱɟ-

ɫɬɜɟ ɛɨɪɬɨɜɨɝɨ. Ɍɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɪɢ ɩɟɪɜɢɱɧɨɦ ɢ ɩɨɜɬɨɪɧɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɲɬɪɟɤɚ ɫɯɨɠɢ ɦɟɠɞɭ ɫɨɛɨɣ. Ɍɚɤ, ɫɛɥɢɠɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ 

ɩɨɱɜɵ ɩɨɡɜɨɥɹɸɬ ɫɱɢɬɚɬɶ ɜɥɢɹɧɢɟ 590 ɢ 592 ɥɚɜ ɤɚɤ ɪɚɜɧɨɰɟɧɧɨɟ; ɨɧɢ ɡɚ ɜɟɫɶ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 590 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɧɚ 60 – 65% ɫɧɢɠɚɸɬ ɟɝɨ ɜɵɫɨɬɭ. 

ɋɨɯɪɚɧɢɬɶ ɜɵɫɨɬɭ ɲɬɪɟɤɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɢɟɦɥɟɦɨɦ ɭɪɨɜɧɟ ɭɞɚɟɬɫɹ ɛɥɚ-

ɝɨɞɚɪɹ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɨɞɪɵɜɤɚɦ ɩɨɪɨɞ ɩɨɱɜɵ. 

ɋɛɥɢɠɟɧɢɹ ɫɬɨɟɤ ɪɚɦ (ɧɚ ɭɪɨɜɧɟ ɩɨɱɜɵ) ɩɪɢ ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɲɬɪɟɤɚ ɫɨɫɬɚɜɥɹɸɬ 66 – 68% ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɚɤɨɜɵɦ ɩɪɢ ɩɟɪɜɢɱɧɨɦ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ ɜɵɪɚɛɨɬɤɢ. ɋɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɫɛɥɢɠɟɧɢɣ ɞɨɫɬɢɝɚɟɬ 31 – 33% ɨɬ ɟɝɨ 

ɩɟɪɜɢɱɧɨɣ ɲɢɪɢɧɵ. 

ɉɨɬɟɪɹ ɞɨ ɨɞɧɨɣ ɬɪɟɬɢ ɲɢɪɢɧɵ ɜɵɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɟɪɶɟɡɧɭɸ ɩɪɨ-

ɛɥɟɦɭ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɢ ɫɬɚɛɢɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜ 592 ɥɚɜɟ. ɋɥɟɞɭ-

ɟɬ ɨɬɦɟɬɢɬɶ ɩɪɟɨɛɥɚɞɚɸɳɟɟ ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɧɬɭɪɚ ɲɬɪɟɤɚ ɫɨ ɫɬɨɪɨɧɵ ɞɟɣɫɬ-

ɜɭɸɳɟɣ ɥɚɜɵ. ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢɧɚɯ ɞɢɚɝɨɧɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɜɵɪɚɛɨɬɤɢ 

ɫɧɢɠɚɸɬɫɹ ɧɚ 40 – 43% ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟ-

ɫɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɨɬɟɪɢ ɫɟɱɟɧɢɹ ɲɬɪɟɤɚ. Ɉɬɦɟɱɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɨɞ-

ɬɜɟɪɠɞɚɸɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɫɨɫɬɨɹɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚ-

ɛɨɬɨɤ ɜ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɡɚɦɟɪɵ ɩɨɤɚɡɚɥɢ ɫɨɤɪɚɳɟɧɢɟ ɚɫɢɦɦɟɬɪɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ 

ɪɚɦɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɪɚɛɨɬɤɢ 592 ɥɚɜɵ, ɤɨɬɨɪɚɹ ɜɨɡɧɢɤɥɚ ɩɪɢ ɪɚɛɨɬɟ 590 ɥɚɜɵ. 

ɇɨ ɷɬɨ ɧɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɮɨɪɦɚ ɪɚɦɵ ɜɟɪɧɭɥɚɫɶ ɤ ɫɜɨɟɦɭ ɧɚɱɚɥɶɧɨɦɭ ɩɨɥɨɠɟ-

ɧɢɸ. ɉɪɨɢɡɨɲɟɞɲɢɟ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ ɪɚɦɵ ɹɜɥɹɸɬ-

ɫɹ ɧɟɨɛɪɚɬɢɦɵɦɢ ɢ ɩɪɢɜɨɞɹɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɣ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɪɚɦɧɨɣ ɤɪɟɩɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɢɦɟɪɧɨɟ ɪɚɜɟɧɫɬɜɨ ɞɢɚɝɨɧɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ. 

Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɪɚɦɵ ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ 

ɚɫɢɦɦɟɬɪɢɸ ɟɟ ɧɚɝɪɭɡɤɢ ɫɨ ɫɬɨɪɨɧɵ 590 ɥɚɜɵ, ɚ ɡɚɬɟɦ ɫɨ ɫɬɨɪɨɧɵ 592 ɥɚɜɵ ɩɪɢ 
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ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɲɬɪɟɤɚ. ɗɬɨɝɨ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ, ɫɮɨɪɦɢɪɨɜɚɜ ɜ ɤɪɨɜ-

ɥɟ ɜɵɪɚɛɨɬɤɢ ɦɨɳɧɭɸ ɚɪɦɨɩɨɪɨɞɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɜɨɫɩɪɢɧɢɦɚɸɳɭɸ ɧɚ ɫɟɛɹ 

ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ.  

Ɉɫɧɨɜɧɵɟ ɜɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɩɨɜɬɨɪɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 590 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɦɨɠɧɨ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶ ɢ ɧɚ ɞɪɭɝɢɟ  

ɜɵɟɦɨɱɧɵɟ ɲɬɪɟɤɢ ɜɨɫɬɨɱɧɨɝɨ ɤɪɵɥɚ ɭɤɥɨɧɧɨɣ ɱɚɫɬɢ ɲɚɯɬɧɨɝɨ ɩɨɥɹ ɩɥɚɫɬɚ 

6ɋ . Ʉɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɟɮɨɪɦɚɰɢɣ ɜɟɫɶɦɚ ɫɯɨɠɢ, ɚ ɰɟɥɵɣ ɪɹɞ ɢɡɦɟɪɟɧɢɣ 

ɢɦɟɸɬ ɛɥɢɡɤɢɟ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɞɚɟɬ ɩɪɚɜɨ ɧɚ ɧɟɤɨɬɨɪɨɟ ɨɛɨɛɳɟɧɢɟ. 

Ʉɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɫɛɥɢɠɟɧɢɹ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ, ɚ 

ɟɝɨ ɭɫɬɪɚɧɟɧɢɟ ɜɢɞɢɬɫɹ ɜ ɜɵɛɨɪɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɧɟ ɬɨɥɶɤɨ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ, ɧɨ ɢ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɫ ɩɨɦɨɳɶɸ ɤɚɧɚɬɧɵɯ 

ɚɧɤɟɪɨɜ. 

1.4 Ⱥɧɚɥɢɡ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜɦɟɳɚɸɳɢɯ ɜɵɪɚɛɨɬɤɭ 

ɩɨɪɨɞ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 

Ʉɪɚɟɜɚɹ ɱɚɫɬɶ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɜ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨ-

ɥɟɟ ɫɥɨɠɧɵɦ ɨɛɴɟɤɬɨɦ ɦɧɨɝɨɮɚɤɬɨɪɧɨɫɬɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɉɨɷɬɨɦɭ 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɚɧɤɟɪɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ 

ɧɚ ɦɟɯɚɧɢɡɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

Ʉɥɚɫɫɢɱɟɫɤɚɹ ɬɟɨɪɢɹ ɢɡɝɢɛɚ ɛɚɥɨɤ ɢ ɩɥɢɬ Д15, 16Ж ɭɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɦɚɤɫɢ-

ɦɚɥɶɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɬɹɠɟɧɢɹ (ɫɠɚɬɢɹ) zσ  ɜɨɡɧɢɤɚɸɬ ɜ  

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɱɚɫɬɤɚɯ ɛɚɥɤɢ (ɩɥɢɬɵ), ɚ ɢɯ ɜɟɥɢɱɢɧɚ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ 

ɤɜɚɞɪɚɬɭ ɬɨɥɳɢɧɵ ɛɚɥɤɢ (ɦɨɳɧɨɫɬɢ ɩɨɪɨɞɧɨɝɨ ɫɥɨɹ). ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɫɨɟɞɢɧɢɬɶ 

ɚɧɤɟɪɚɦɢ ɞɜɚ ɩɨɪɨɞɧɵɯ ɫɥɨɹ ɨɞɢɧɚɤɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ 

ɨɛɴɟɞɢɧɟɧɧɵɯ ɫɥɨɟɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɱɟɬɵɪɟ ɪɚɡɚ, ɬɨɝɞɚ ɤɚɤ ɢɯ ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɟ ɩɪɢ ɪɚɡɞɟɥɶɧɨɦ ɢɡɝɢɛɟ ɜɨɡɪɚɫɬɚɟɬ ɬɨɥɶɤɨ ɜɞɜɨɟ. Ɍɚɤɨɣ ɦɟɯɚɧɢɡɦ ɩɨɜɵ-

ɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɚɧɤɟɪɨɜɚɧɧɨɣ ɤɪɨɜɥɢ ɪɚɫɫɦɨɬɪɟɧ ɟɳɟ ɩɨɥɜɟɤɚ ɧɚɡɚɞ ɜ  

ɪɚɛɨɬɚɯ ɩɪɨɮ. Ȼɨɪɢɫɨɜɚ Ⱥ.Ⱥ. Д17Ж ɢ ɩɪɨɮ. ɋɟɦɟɜɫɤɨɝɨ ȼ.ɇ. Д18Ж. 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɧɚ ɪɢɫ. 1.4 ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ ɦɟɯɚɧɢɡɦ 

ɩɨɜɵɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɝɢɛɭ ɞɜɭɯ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜ-
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ɥɢ ɩɪɢ ɟɟ ɭɩɪɨɱɧɟɧɢɢ ɚɧɤɟɪɚɦɢ.  

ɉɪɢ ɪɚɡɞɟɥɶɧɨɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹ-

ɠɟɧɢɹ ɢɦɟɸɬ ɩɨɜɵɲɟɧɧɭɸ ɜɟɥɢɱɢɧɭ (ɫɦ. ɪɢɫ. 1.4, ɚ) ɢ ɩɪɢ ɫɭɳɟɫɬɜɟɧɧɨɦ ɢɡɝɢ-

ɛɟ ɫɥɨɹ ɩɪɟɜɵɲɚɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞɵ ɧɚ ɪɚɫɬɹɠɟɧɢɟ – ɧɚɱɢɧɚɟɬɫɹ ɪɚɡɜɢ-

ɬɢɟ ɬɪɟɳɢɧ ɪɚɡɪɵɜɚ ɩɨ ɦɨɳɧɨɫɬɢ ɫɥɨɹ. ɉɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ  

ɨɛɴɟɞɢɧɟɧɧɵɯ ɚɧɤɟɪɚɦɢ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɩɨɜɵɲɚɟɬɫɹ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɯ 

ɫɟɱɟɧɢɹ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɦɚɤɫɢɦɭɦɨɜ ɧɚɩɪɹɠɟɧɢɣ zσ , ɜ ɬɨɦ ɱɢɫɥɟ 

ɪɚɫɬɹɝɢɜɚɸɳɢɯ. ɉɪɨɰɟɫɫ ɩɨɹɜɥɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɬɪɟɳɢɧ ɪɚɡɪɵɜɚ ɡɚɦɟɞɥɹɟɬɫɹ ɢ 

ɧɟ ɤɚɠɞɵɣ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ ɢɡɝɢɛ ɭɩɪɨɱɧɟɧɧɨɣ ɚɧɤɟɪɚɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɞɟɥɟɧɢɸ ɫɞɜɨɟɧɧɵɯ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɧɚ ɛɥɨɤɢ. Ʉɪɨɦɟ  

ɬɨɝɨ, ɩɪɢ ɭɜɟɥɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɪɭɡɨɧɟɫɭɳɟɣ ɛɚɥɤɢ (ɩɥɢɬɵ) ɩɨɜɵɲɚɟɬɫɹ ɟɟ 

ɠɟɫɬɤɨɫɬɶ, ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɜɟɥɢɱɢɧɭ ɩɪɨɝɢɛɨɜ ɫɥɨɟɜ ɢ ɫɧɢɠɚɸɳɚɹ ɜɟɪɨɹɬ-

ɧɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɷɬɨɝɨ ɨɛɴɟɦɚ ɩɨɪɨɞɵ ɢ ɪɚɫɩɚɞɚ ɪɚɫɩɨɪɧɨɣ ɫɢɫɬɟɦɵ ɧɚ  

ɨɬɞɟɥɶɧɨ ɨɩɭɫɤɚɸɳɢɟɫɹ ɛɥɨɤɢ (ɫɦ. ɪɢɫ. 1.4, ɛ). ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ ɭɩɪɨɱ-

ɧɟɧɧɵɯ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɣ  

ɦɨɦɟɧɬ ɨɬ ɞɟɣɫɬɜɢɹ ɩɚɪɵ ɫɢɥ F  ɤɚɤ ɪɟɡɭɥɶɬɚɬɢɪɭɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ zσ  ɜ ɰɟɥɨ-

ɫɬɧɨɣ ɱɚɫɬɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. Ȼɟɡɭɫɥɨɜɧɨ, ɩɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɛɥɨɤɢ 

ɩɪɨɢɫɯɨɞɢɬ ɢ ɜ ɭɩɪɨɱɧɟɧɧɨɣ ɚɧɤɟɪɚɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟ, ɧɨ ɫ ɩɨɜɵ-

ɲɟɧɧɨɣ ɞɥɢɧɨɣ ɢ ɦɨɳɧɨɫɬɶɸ ɛɥɨɤɨɜ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɪɚɫɩɨɪɧɨɣ ɫɢɫɬɟɦɟ ɩɨɪɨɞ ɤɪɨɜɥɢ ɫɧɢɠɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɷɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɪɨɞ ɤɪɨɜɥɢ – 

ɩɨɜɵɲɚɟɬɫɹ ɪɟɚɤɰɢɹ ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ ɢ ɫɧɢɠɚɟɬɫɹ ɜɟɥɢɱɢɧɚ 

ɨɩɭɫɤɚɧɢɹ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ Д19Ж. 

Ɉɬɦɟɬɢɦ ɨɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɧɨɦɚɥɶɧɵɯ ɡɨɧ ɫɨɫɬɨɹ-

ɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɜɛɥɢɡɢ ɥɚɜɵ, ɤɨɬɨɪɵɟ ɜɵɪɚɛɨɬɚɧɵ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɦɧɨ-

ɝɢɯ ɞɟɫɹɬɢɥɟɬɢɣ ɢɡɭɱɟɧɢɹ ɷɬɨɝɨ ɹɜɥɟɧɢɹ ɢ ɫɨɡɞɚɥɢ ɨɫɧɨɜɭ ɞɥɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ  

ɭɫɥɨɜɢɣ ɨɬɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ. 
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σZ < (σɪ)2

σZ > (σɫɠ)1
σZ > (σɫɠ)2

F 

F

ɨɛɥɚɫɬɢ ɪɚɡɪɭɲɟɧɧɵɯ ɩɨɪɨɞ
ɨɬ ɧɚɩɪɹɠɟɧɢɣ ɫɠɚɬɢɹ 

ɤɜɚɡɢɩɥɚɫɬɢɱɟɫɤɢɟ 
ɲɚɪɧɢɪɵ 

σZ < (σɫɠ)2 

 

Ɋɢɫɭɧɨɤ 1.4 – ɗɩɸɪɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ σz  

ɩɨ ɦɨɳɧɨɫɬɢ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɤɪɨɜɥɢ (ɚ) ɢ ɫɯɟɦɚ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ (ɛ)  

ɩɪɢ ɪɚɡɞɟɥɶɧɨɦ (         ) ɢ ɫɨɜɦɟɫɬɧɨɦ (        ) ɢɯ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ 
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ȼɩɟɪɟɞɢ ɥɚɜɵ ɮɨɪɦɢɪɭɟɬɫɹ ɡɨɧɚ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ  

ɤɨɬɨɪɨɣ ɜɞɨɥɶ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɨɰɟɧɢɜɚ-

ɟɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɞɨ 20 – 40 ɦ Д20Ж. ɉɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɥɚɜɵ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ  ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɞɨɫɬɢɝɚɹ 

ɦɚɤɫɢɦɭɦɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 – 15 ɦ ɨɬ ɡɚɛɨɹ. Ɂɧɚɱɟɧɢɟ ɷɬɨɣ ɜɟɥɢɱɢɧɵ ɡɚɜɢɫɢɬ ɨɬ 

ɫɨɨɬɧɨɲɟɧɢɹ ɠɟɫɬɤɨɫɬɟɣ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɢ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɤɪɨɜɥɢ.  

ɂɡɦɟɧɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɩɪɢ ɩɨɞɯɨɞɟ ɥɚɜɵ ɩɪɨɜɨɰɢɪɭɟɬ 

ɪɚɡɭɩɪɨɱɧɟɧɢɟ ɫɥɚɛɵɯ ɭɝɥɟɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ, ɨɫɨɛɟɧɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, – ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɢɯ ɞɟɮɨɪɦɚɰɢɢ. ɋɨɩɪɨ-

ɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɜ 1,5 – 4 ɪɚɡɚ ɛɨɥɶɲɟ ɱɟɦ ɩɨɪɨɞ. ɋɬɟɩɟɧɶ 

ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɥɨɤɚɥɶɧɵɯ ɨɛɥɚɫɬɹɯ. ɗɬɢ ɩɪɨ-

ɰɟɫɫɵ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ 

ɧɚɞ ɩɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɤɪɨɜɥɢ. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟ-

ɧɢɹ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɛɭɞɭɬ ɦɧɨɝɨɤɪɚɬɧɨ ɧɢɠɟ, ɱɟɦ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɤɪɨɜɥɢ. ɇɚ 

ɧɟɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɡɚɛɨɹ ɩɨɞɚɜɥɹɸɳɚɹ ɱɚɫɬɶ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟ-

ɧɢɣ ɭU  ɪɟɚɥɢɡɭɟɬɫɹ ɡɚ ɫɱɟɬ ɨɩɭɫɤɚɧɢɹ ɥɟɝɤɨɞɟɮɨɪɦɢɪɭɟɦɵɯ ɫɥɨɟɜ ɤɪɨɜɥɢ. ɉɨ-

ɧɢɠɟɧɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɢɛɥɢɠɟɧɢɸ ɦɚɤɫɢ-

ɦɭɦɚ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɤ ɡɚɛɨɸ. Ɍɪɚɞɢɰɢɨɧɧɨɟ ɞɥɹ ɩɨɪɨɞ Ⱦɨɧɛɚɫɫɚ, ɬɚɤ ɧɚɡɵ-

ɜɚɟɦɨɟ «ɧɟɠɟɫɬɤɨɟ ɡɚɳɟɦɥɟɧɢɟ» ɩɨɪɨɞɧɵɯ ɤɨɧɫɨɥɟɣ ɧɚɞ ɥɚɜɨɣ, ɜ Ɂɚɩɚɞɧɨɦ 

Ⱦɨɧɛɚɫɫɟ ɩɪɢɨɛɪɟɬɚɟɬ ɫɜɨɣɫɬɜɚ ɩɪɢɛɥɢɠɚɸɳɢɟɫɹ ɤ ɩɨɧɹɬɢɸ «ɠɟɫɬɤɨɟ ɡɚɳɟɦ-

ɥɟɧɢɟ» (ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɟ) ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɢɡɝɢɛɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ ɜ ɩɨɪɨɞɧɨɣ ɤɨɧɫɨɥɢ ɜ ɨɛɥɚɫɬɢ ɡɚɛɨɹ. ɗɬɨ ɩɪɨɜɨɰɢɪɭɟɬ ɢɧɬɟɧɫɢɜɧɵɣ 

ɝɪɚɞɢɟɧɬ ɪɨɫɬɚ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɪɨɞɧɨɝɨ ɤɨɧɬɭɪɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɨɝ-

ɪɚɧɢɱɟɧɧɨɦ ɭɱɚɫɬɤɟ ɜɩɟɪɟɞɢ ɥɚɜɵ ɞɥɢɧɨɣ ɞɨ 20 – 40 ɦ Д21 – 32Ж. Ɂɞɟɫɶ ɫɤɨɪɨɫɬɶ 

ɫɛɥɢɠɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ, ɚ ɬɚɤɠɟ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬ-

ɫɹ ɨɬ ɞɨɥɟɣ ɦɦ/ɫɭɬ ɞɨ ɟɞɢɧɢɰ ɢ ɞɚɠɟ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɦɦ/ɫɭɬ ɩɨ ɞɚɧɧɵɦ 

ɪɚɡɥɢɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.  

Ɍɪɚɞɢɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɡɨɧɟ 

ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ ɫɜɹɡɚɧɚ ɫ ɭɫɬɚɧɨɜɤɨɣ ɰɟɧɬɪɚɥɶɧɵɯ ɫɬɨɟɤ ɤɪɟɩɢ 

ɭɫɢɥɟɧɢɹ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɜɢɞɟ ɞɟɪɟɜɹɧɧɵɯ (ɠɟɫɬɤɢɯ) ɩɨ ɞɜɭɦ ɜɚɪɢɚɧɬɚɦ: ɨɞɧɚ ɢɥɢ 
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ɞɜɟ ɫɬɨɣɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ, ɥɢɛɨ ɞɜɟ ɫɬɨɣ-

ɤɢ ɜ ɦɟɫɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɦɤɨɜ ɪɚɦɵ. ɐɟɧɬɪɚɥɶɧɵɟ ɫɬɨɣɤɢ ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɸɬ 

ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ (ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɪɚɦɨɣ ɢ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɵɦ 

ɤɪɟɩɥɟɧɢɟɦ), ɧɨ ɧɢɤɚɤ ɧɟ ɩɨɜɵɲɚɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɦɵ ɛɨɤɨɜɵɦ ɧɚɝɪɭɡɤɚɦ. 

ȼɨɤɪɭɝ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɛɪɚɡɭɟɬɫɹ ɪɹɞ ɚɧɨɦɚɥɶɧɵɯ ɨɛɥɚɫɬɟɣ,  

ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɩɪɨɰɟɫɫɚɦɢ ɪɚɡɭɩɪɨɱɧɟ-

ɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ. ɗɬɨ ɭɫɬɚɧɨɜɥɟɧɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɫɨɫɬɨɹɧɢɹ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞ ɢ ɤɪɟɩɢ ɜ ɡɨɧɟ ɜɥɢɹ-

ɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ. Ɉɫɨɛɟɧɧɨ-

ɫɬɢ ɫɨɫɬɨɹɧɢɹ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. 

ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɜ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞɚɯ ɤɪɨɜɥɢ ɨɛɪɚɡɭɟɬɫɹ ɨɛɥɚɫɬɶ 

ɪɚɫɫɥɨɟɧɢɹ ɨɬ ɞɟɣɫɬɜɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ , ɚ ɬɚɤɠɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ zσ  ɢ xσ , ɚɤɬɢɜɢɡɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ ɪɚɡɭɩɪɨɱɧɟ-

ɧɢɹ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɫɥɚɛɵɟ ɩɨɪɨɞɵ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɢɦɟɸɬ ɜɟɫɶɦɚ ɧɢɡɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ (ɨɛɵɱɧɨ ɞɨ 1,5 – 3,5 Ɇɉɚ), ɤ ɬɨɦɭ ɠɟ ɛɥɚɝɨɞɚɪɹ 

ɜɨɡɞɟɣɫɬɜɢɸ ɨɫɥɚɛɥɹɸɳɢɯ ɩɨɪɨɞɭ ɮɚɤɬɨɪɨɜ ɬɚɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɢ 

ɨɬɫɭɬɫɬɜɭɟɬ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɢɡ-ɡɚ ɝɭɫɬɨɣ ɫɟɬɤɢ ɚɪɦɢɪɨɜɚɧɢɹ ɤɪɨɜɥɢ ɚɧɤɟɪɚɦɢ 

ɨɛɥɚɫɬɶ ɪɚɫɫɥɨɟɧɢɹ ɜ ɮɨɪɦɟ ɫɜɨɞɚ ɧɟ ɫɬɨɥɶ ɡɧɚɱɢɬɟɥɶɧɚ, ɚ ɜɟɫ ɩɨɪɨɞ ɜɧɭɬɪɢ 

ɫɜɨɞɚ ɦɧɨɝɨɤɪɚɬɧɨ ɦɟɧɶɲɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɦɧɨɣ ɤɪɟɩɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɧɚɝɪɭɡ-

ɤɚɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɟɫɥɢ ɞɥɢɧɚ ɚɧɤɟɪɨɜ ɨɛɵɱɧɨ ɩɪɟɜɨɫɯɨɞɢɬ ɪɚɡɦɟɪɵ ɫɜɨɞɚ, ɬɨ 

ɨɧɢ ɫɚɦɢ (ɡɚ ɫɱɟɬ ɩɨɞɯɜɚɬɨɜ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɢ ɦɟɠɪɚɦɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ) 

ɜɩɨɥɧɟ ɫɩɨɫɨɛɧɵ ɭɞɟɪɠɚɬɶ ɨɛɴɟɦ ɨɬɫɥɨɢɜɲɢɯɫɹ ɩɨɪɨɞ. 

Ⱦɪɭɝɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɡɚɤɥɸ-

ɱɚɟɬɫɹ ɜ ɜɟɫɶɦɚ ɫɥɚɛɨɦ ɫɰɟɩɥɟɧɢɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɤɨɧɬɚɤɬɨɜ ɫɥɚɝɚɸɳɢɯ  

ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ; ɧɚ ɦɧɨɝɢɯ ɭɱɚɫɬɤɚɯ ɬɚɤɨɟ ɫɰɟɩɥɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. 

Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɞɟɣɫɬɜɢɟ ɜɛɥɢɡɢ ɜɵɪɚɛɨɬɨɤ ɝɟɨɫɬɚɬɢɱɟɫɤɢɯ ɚɧɨɦɚɥɢɣ 

ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɚɪɭɲɚɸɬ ɢ ɛɟɡ ɬɨɝɨ ɫɥɚɛɵɟ ɤɨɧɬɚɤɬɵ. ɉɨɪɨɞɧɵɟ 

ɫɥɨɢ ɜɛɥɢɡɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɞɟɮɨɪɦɢɪɭɸɬɫɹ ɨɬɱɚɫɬɢ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ 

ɞɪɭɝɚ Д33 – 42Ж.  
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Ⱥɧɚɥɢɬɢɱɟɫɤɢɦɢ, ɱɢɫɥɟɧɧɵɦɢ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ ɭɫɬɚɧɨɜ-

ɥɟɧɨ, ɱɬɨ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɩɨɜɵɲɟɧɧɨɟ ɝɨɪɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɡɭɩɪɨɱɧɹɟɬ ɧɟɤɨ-

ɬɨɪɵɣ ɨɛɴɟɦ ɫɥɚɛɵɯ ɩɨɪɨɞ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɩɨɞɜɢɠɧɨɫɬɶ. Ɉɩɭɫɤɚɸɳɢɟɫɹ 

ɜɵɲɟɥɟɠɚɳɢɟ ɩɨɪɨɞɧɵɟ ɫɥɨɢ ɩɪɢɝɪɭɠɚɸɬ ɧɢɠɟɥɟɠɚɳɢɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɡɭ-

ɩɪɨɱɧɟɧɧɵɟ ɨɛɴɟɦɵ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ. ɍɝɨɥɶɧɵɣ ɩɥɚɫɬ ɨɝɪɚɧɢ-

ɱɢɜɚɟɬ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɢ ɢɯ ɜɟɤɬɨɪ ɩɟɪɟɦɟɳɟɧɢɹ 

ɢɡɦɟɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ, ɧɚɝɪɭɠɚɹ ɫɬɨɣɤɢ ɪɚɦɵ. ɗɬɨɬ ɩɪɨ-

ɰɟɫɫ ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɡɜɢɜɚɟɬɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɜ ɫɜɹɡɢ ɫ ɩɨɜɵ-

ɲɟɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ  

ɷɮɮɟɤɬɚ «ɲɬɚɦɩɚ» ɩɪɨɢɫɯɨɞɢɬ ɢ ɜ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ. ɋɨ ɫɬɨɪɨ-

ɧɵ ɥɚɜɵ ɪɚɡɜɢɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɜɵɞɚɜɥɢɜɚɧɢɹ ɩɨɪɨɞ ɛɨɤɨɜ ɢ ɩɨɱ-

ɜɵ ɜɵɪɚɛɨɬɤɢ, ɧɨ ɨɧɢ ɭɫɢɥɢɜɚɸɬɫɹ ɡɚ ɫɱɟɬ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɪɨɞɧɵɯ ɛɥɨɤɨɜ. 

ɉɨɷɬɨɦɭ ɩɨɹɜɥɹɟɬɫɹ ɚɫɢɦɦɟɬɪɢɹ ɧɚɝɪɭɡɤɢ ɩɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ ɜɵɟɦɨɱɧɨɣ  

ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ 

ɦɨɞɟɥɟɣ ɢ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ. 

ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɟɯɚɧɢɡɦɚ ɫɞɜɢɠɟɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ 

ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨɩɨɥɧɟɧɨ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɜ ɟɟ 

ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɂɡɜɟɫɬɧɚ ɨɛɳɟɩɪɢɡɧɚɧɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɩɥɚɜɧɨɝɨ 

ɢɡɝɢɛɚ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɤɪɨɜɥɢ ɜɩɟɪɟɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɢ ɢɯ ɩɨɫɥɨɣɧɨɟ ɨɛɪɭ-

ɲɟɧɢɟ ɜ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɪɨɞɧɵɯ ɤɨɧɫɨɥɟɣ ɩɟɪɟ-

ɦɟɧɧɨɣ ɞɥɢɧɵ Д25 – 34, 43 – 49Ж. Ⱦɥɹ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɢɦɟɟɬ ɦɟɫɬɨ ɯɚɪɚɤ-

ɬɟɪɧɨɟ ɧɚɪɭɲɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɦɟɠɞɭ ɫɥɨɹɦɢ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɢ ɜɟɫɶɦɚ 

ɧɢɡɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɦ ɭɫɢɥɢɹɦ ɩɪɢ ɪɚɡɜɢɬɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ 

(ɨɛɵɱɧɨ ɞɜɟ-ɬɪɢ ɨɫɧɨɜɧɵɟ ɫɢɫɬɟɦɵ ɬɪɟɳɢɧ) ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɧɟɤɨɬɨɪɭɸ ɫɩɟɰɢ-

ɮɢɤɭ ɩɪɨɰɟɫɫɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɜɩɟɪɟɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ. 

ɉɨɜɵɲɟɧɢɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɥɚɜɵ ɭɫɢɥɢɜɚɟɬ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɧɟɡɚɜɢɫɢɦɨɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɨɞɧɨɪɨɞɧɵɯ ɫɥɨɟɜ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ, 

ɩɪɢ ɢɡɝɢɛɟ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɚɸɬ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɯσ  

(ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɫɥɨɹ) ɟɳɟ ɧɚ ɩɨɞɯɨɞɟ ɤ ɦɚɤɫɢɦɭɦɭ ɨɩɨɪɧɨ-

ɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɫɥɚɛɵɯ ɬɪɟɳɢɧɨɜɚɬɵɯ ɩɨɪɨɞɚɯ ɞɨɫɬɚɬɨɱɧɨ ɜɟɫɶɦɚ ɧɟɛɨɥɶɲɢɯ 
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ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɯσ  ɞɥɹ ɡɚɪɨɠɞɟɧɢɹ ɢ ɪɨɫɬɚ ɬɪɟɳɢɧ ɬɟɯɧɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟ-

ɧɢɹ. ȼ ɫɟɱɟɧɢɢ ɫɥɨɹ, ɝɞɟ ɨɛɪɚɡɨɜɚɥɚɫɶ ɬɪɟɳɢɧɚ, ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɦɨɦɟɧɬ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɹ ɢ ɡɞɟɫɶ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɬɪɟɳɢɧ (ɩɨ ɦɟɪɟ 

ɩɪɢɛɥɢɠɟɧɢɹ ɥɚɜɵ), ɤɨɬɨɪɵɟ, ɜ ɤɨɧɰɟ ɤɨɧɰɨɜ, ɫɦɵɤɚɸɬɫɹ ɫ ɨɛɥɚɫɬɶɸ ɪɚɡɪɭ-

ɲɟɧɧɵɯ ɩɨɪɨɞ (ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɠɢɦɚɸɳɢɯ ɯσ ) ɜ ɧɢɠɧɢɯ ɱɚɫɬɹɯ ɤɚɠɞɨɝɨ 

ɫɥɨɹ ɢ ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ 

ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɩɨɪɨɞɧɵɯ ɫɥɨɹɯ ɜɩɟɪɟɞɢ ɥɚɜɵ ɩɨɜɵɲɚɟɬ ɢɯ ɞɟɮɨɪɦɚɰɢɸ ɢ 

ɫɧɢɠɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ, ɱɬɨ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɢɬ ɤ ɢɧɬɟɧ-

ɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɜɵɞɚɜɥɢɜɚɧɢɹ ɩɨɪɨɞ ɜ ɛɨɤɚɯ ɢ ɩɨɱɜɟ ɜɵɪɚɛɨɬɤɢ. ɉɨɷɬɨɦɭ, 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɝɧɨɡɚ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɪɚɡɪɚɛɚ-

ɬɵɜɚɟɦɵɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɞɢɫɤɪɟɬɧɭɸ ɧɚɪɭɲɟɧ-

ɧɨɫɬɶ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ, ɭɫɢɥɢɜɚɸɳɭɸɫɹ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ. 

Ɂɞɟɫɶ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɜɨɩɪɨɫɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɭɱɢɬɵɜɚɬɶ 

ɷɬɭ ɞɢɫɤɪɟɬɧɭɸ ɧɚɪɭɲɟɧɧɨɫɬɶ, ɞɥɹ ɱɟɝɨ ɪɚɫɫɦɨɬɪɟɧ ɮɚɤɬ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɱɚɫ-

ɬɢɱɧɨ ɧɚɪɭɲɟɧɧɨɣ ɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɫ ɷɩɸɪɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɯσ  ɢ zσ , ɡɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɚɟɬ ɪɟɚɤɰɢɹ ɫɨɩɪɨɬɢɜɥɟ-

ɧɢɹ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ (ɫɦ. ɪɢɫ. 1.4). ȼ ɬɚɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɟɠɞɭ ɱɚɫɬɢɱɧɨ 

ɧɚɪɭɲɟɧɧɵɦɢ ɩɨɪɨɞɧɵɦɢ ɩɥɢɬɚɦɢ ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɩɨɞɨ-

ɛɢɟ ɪɚɫɩɨɪɧɨɣ ɫɢɫɬɟɦɵ, ɨɛɥɚɞɚɸɳɟɣ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɩɨɜɵɲɟɧɧɨɣ ɞɟɮɨɪɦɚ-

ɰɢɟɣ, ɚ, ɫ ɞɪɭɝɨɣ, – ɨɩɪɟɞɟɥɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɡɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ 

ɬɨɥɶɤɨ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɯσ  ɢ zσ  ɩɨ ɦɨɳɧɨɫɬɢ ɫɥɨɹ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɯσ  ɢ zσ  ɜ ɫɟɱɟɧɢɢ ɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɟɟ ɧɟɫɭɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɚɥɢɡɭɟɬɫɹ ɡɚ ɫɱɟɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɩɥɟɱɚ ɪɚɜɧɨ-

ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɢɥɢɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɩɨɩɟɪɟɱɧɵɯ ɩɥɨɫɤɨɫɬɹɯ YX  ɢ YZ  

ɩɥɢɬɵ ɤɚɤ ɢɧɬɟɝɪɚɥɶɧɵɯ ɜɟɥɢɱɢɧ ɫɠɢɦɚɸɳɢɯ ɯσ  ɢ zσ , ɩɨ ɩɥɨɳɚɞɹɦ ɢɯ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɹ ɧɚ ɬɨɪɰɟɜɵɯ ɩɥɨɫɤɨɫɬɹɯ. Ɍɚɤɨɣ ɦɟɯɚɧɢɡɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɜɡɚɢ-

ɦɨɞɟɣɫɬɜɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɫ ɞɢɫɤɪɟɬɧɵɦɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ 

ɧɚɪɭɲɟɧɢɹɦɢ ɛɨɥɟɟ ɞɨɫɬɨɜɟɪɟɧ, ɱɟɦ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɫɩɥɨɲɧɨ-
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ɫɬɢ ɦɚɫɫɢɜɚ (ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ) ɢ ɩɨɹɜɥɟɧɢɢ ɧɟɤɨɬɨɪɵɯ 

ɨɛɥɚɫɬɟɣ ɧɚɪɭɲɟɧɧɵɯ ɩɨɪɨɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɧɰɢɩɚɦ 

ɫɨɡɞɚɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫɞɜɢɠɟɧɢɹ ɦɚɫɫɢɜɚ ɢ ɧɚɝɪɭɡɤɢ ɤɪɟɩɢ  

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. 

ȼɨ-ɩɟɪɜɵɯ, ɱɚɫɬɢɱɧɨɟ ɪɚɡɭɩɪɨɱɧɟɧɢɟ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɧɚɞɭɝɨɥɶɧɨɣ  

ɬɨɥɳɢ ɜ ɜɢɞɟ ɞɢɫɤɪɟɬɧɵɯ ɧɚɪɭɲɟɧɢɣ ɜ ɨɛɥɚɫɬɹɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ (ɜ 

ɨɫɧɨɜɧɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɯσ  ɢ zσ ) ɢ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɫɠɢɦɚɸɳɢɯ  

ɧɚɩɪɹɠɟɧɢɣ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɨɛɴɟɦɨɜ ɩɨɪɨɞ, ɩɨɞɜɟɪɠɟɧɧɵɯ ɚɤɬɢɜ-

ɧɵɦ ɞɟɮɨɪɦɚɰɢɹɦ, ɚ ɢɯ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɫɢɫɬɟɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɩɥɢɬ  

ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ ɩɪɨɰɟɫɫ ɜɵɞɚɜɥɢɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɪɚɡɭɩɪɨɱɧɟɧɧɨɝɨ ɩɪɢɤɨɧ-

ɬɭɪɧɨɝɨ ɦɚɫɫɢɜɚ ɜ ɛɨɤɚɯ ɢ ɩɨɱɜɟ ɜɵɪɚɛɨɬɤɢ. 

ȼɨ-ɜɬɨɪɵɯ, ɫɨɡɞɚɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ (ɩɨ ɩɭɬɢ ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɨ-

ɜɟɪɧɨɫɬɢ ɢ ɨɛɴɟɤɬɢɜɧɨɫɬɢ) ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɨɥɠɧɨ ɩɪɨɣɬɢ ɪɹɞ ɩɨɫɥɟ-

ɞɨɜɚɬɟɥɶɧɵɯ ɷɬɚɩɨɜ, ɨɬɪɚɠɚɸɳɢɯ ɪɟɚɥɶɧɵɣ ɩɪɨɰɟɫɫ ɡɚɪɨɠɞɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ 

ɞɢɫɤɪɟɬɧɵɯ ɧɚɪɭɲɟɧɢɣ ɜ ɫɥɨɢɫɬɨɣ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɟ.  

1.5 ȼɵɜɨɞɵ, ɰɟɥɶ, ɡɚɞɚɱɢ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɐɟɥɶ ɪɚɛɨɨɬɵ – ɨɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ 

ɜɵɪɚɛɨɬɨɤ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɫ ɭɱɟɬɨɦ ɡɚɤɨɧɨɦɟɪɧɨ-

ɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɢɯ ɩɨɪɨɞ 

ɢ ɢɯ ɭɩɪɨɱɧɟɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

ɐɟɥɶ ɪɚɛɨɬɵ ɪɟɚɥɢɡɨɜɚɧɚ ɪɟɲɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ: 

– ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɢ 

ɦɟɯɚɧɢɡɦɚ ɧɚɝɪɭɡɤɢ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ; 

– ɩɨɫɬɪɨɢɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ  

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɢɫɬɟɦ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ  

ɜɵɪɚɛɨɬɨɤ; 

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

31 

– ɭɫɬɚɧɨɜɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɇȾɋ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɜ ɫɜɨɞɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ; 

– ɪɚɡɪɚɛɨɬɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫ-

ɬɟɦɵ ɞɥɹ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɫɜɨɞɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ; 

– ɩɪɨɜɟɫɬɢ ɲɚɯɬɧɵɟ ɢɫɩɵɬɚɧɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟ-

ɦɵ ɢ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɟ ɩɪɢɦɟɧɟɧɢɹ. 

Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɪɚɛɨɬ ɜ ɨɛɥɚɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɫɜɢɞɟɬɟɥɶ-

ɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɩɟɪɫɩɟɤɬɢɜɚ ɢɯ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ: 

– ɜɨ-ɩɟɪɜɵɯ, ɜɟɫɶɦɚ ɜɚɠɟɧ ɭɱɟɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪ-

ɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɤɚɤ ɨɩɪɟɞɟɥɹɸɳɟ-

ɝɨ ɮɚɤɬɨɪɚ ɜ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɫɬɜ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ, ɧɚ ɱɬɨ ɭɤɚɡɵɜɚ-

ɸɬ ɛɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɫɯɟɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɧɨɫ ɫɭɳɟɫɬɜɭɸ-

ɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɧɚ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɧɟɞɨɩɭɫɬɢɦ; 

– ɜɨ-ɜɬɨɪɵɯ, ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɧɧɵɯ 

ɫɥɨɠɧɵɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɜ  

ɫɨɱɟɬɚɧɢɢ ɫ ɲɚɯɬɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ; 

– ɜ-ɬɪɟɬɶɢɯ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɨɛɹɡɚɬɟɥɟɧ 

ɭɱɟɬ ɫɬɪɨɟɧɢɹ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ, ɟɝɨ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɧɚɪɭɲɟ-

ɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɪɚ-

ɛɚɬɵɜɚɟɦɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɪɚɫɱɟɬɭ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ 

ɫɢɫɬɟɦ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɜ ɪɚɛɨɬɟ ɢɫɩɨɥɶ-

ɡɨɜɚɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ, ɜɤɥɸɱɚɸɳɢɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɨɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛ-

ɪɚɡɨɜɚɧɢɣ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɢ ɢɯ ɚɧɤɟɪ-

ɧɨɦ ɤɪɟɩɥɟɧɢɢ; ɱɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɇȾɋ ɝɪɭɡɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧ-

ɬɨɜ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɲɚɯɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨ-

ɜɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɢ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɟ ɩɪɢɦɟɧɟɧɢɹ. 
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Ɋɚɡɞɟɥ 2 

ɈȻɈɋɇɈȼȺɇɂȿ ȼɕɑɂɋɅɂɌȿɅɖɇɈȽɈ ɗɄɋɉȿɊɂɆȿɇɌȺ  

ɂ ȺɇȺɅɂɁ ɇȾɋ ɉɊɂɄɈɇɌɍɊɇɕɏ ɉɈɊɈȾ ɂ ȻȺɁɈȼɈɃ  

ɄɊȿɉȿɀɇɈɃ ɋɂɋɌȿɆɕ ȼɕȿɆɈɑɇɕɏ ȼɕɊȺȻɈɌɈɄ  

ȼ ɁɈɇȿ ȼɅɂəɇɂə ɈɑɂɋɌɇɕɏ ɊȺȻɈɌ 

2.1 ɉɨɫɬɪɨɟɧɢɟ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɨɜɟɞɟɧɢɹ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɉɪɨɜɟɞɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɛɚɡɟ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ 

ɷɥɟɦɟɧɬɨɜ (ɆɄɗ) ɨɫɭɳɟɫɬɜɥɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɤɨɦɟɧɞɚɰɢɣ Д20, 50, 51 – 

54Ж ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɞɜɢɠɟɧɢɹ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ 

ɦɚɫɫɢɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. Ɍɟɯɧɨɥɨɝɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɢɧɬɟɡ ɨɛɳɟɣ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢɡ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ: 

ɦɨɞɟɥɶ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ ɢ ɫɯɟɦɚ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. ɉɨɫɥɟɞɧɹɹ ɞɥɹ 

ɨɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ: ɫɭɳɟɫɬɜɭɸɳɚɹ ɤɪɟɩɟɠɧɚɹ 

ɫɢɫɬɟɦɚ ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚ-

ɛɨɬɤɢ, ɤɨɬɨɪɚɹ ɧɚɡɜɚɧɚ ɧɚɦɢ «ɛɚɡɨɜɚɹ» ɫɯɟɦɚ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɫɯɟɦɚ 

ɤɪɟɩɥɟɧɢɹ, ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞɧɨɝɨ  

ɦɚɫɫɢɜɚ ɢ ɨɩɵɬɚ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. 

ȼ ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ  

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

– ɨɛɨɛɳɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɟɯɚɧɢɡɦɟ ɫɞɜɢɠɟɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ 

ɢ ɧɚɝɪɭɠɟɧɢɹ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ; 

– ɚɧɚɥɢɡ ɇȾɋ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ; 

– ɨɰɟɧɤɚ ɇȾɋ ɝɪɭɡɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɛɚɡɨɜɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ; 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ; 

– ɪɚɫɱɟɬ ɢ ɚɧɚɥɢɡ ɇȾɋ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ «ɦɚɫɫɢɜ – ɪɚɦɚ – ɤɨɦ-

ɛɢɧɢɪɨɜɚɧɧɚɹ ɚɧɤɟɪɧɚɹ ɤɪɟɩɶ»; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ 

ɮɚɤɬɨɪɨɜ ɧɚ ɇȾɋ ɝɪɭɡɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 
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ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɫɜɨɞɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɤɪɟɩɶɸ Ʉɒɉɍ; 

– ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɜɵɟɦɨɱ-

ɧɨɣ ɜɵɪɚɛɨɬɤɢ; 

– ɩɪɨɜɟɞɟɧɢɟ ɢ ɚɧɚɥɢɡ ɲɚɯɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ 

ɫɢɫɬɟɦɵ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɨɛɴɟɦɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɡɞɚɧɚ ɨɛɳɚɹ ɝɟɨɦɟɯɚɧɢ-

ɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢ ɟɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ  

ɩɨɥɨɠɟɧɢɣ. 

ɉɟɪɜɨɟ – ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɦɟɪɨɜ ɨɛɳɟɣ ɦɨɞɟɥɢ ɢ ɭɫɥɨɜɢɣ ɧɚ ɟɟ ɝɪɚɧɢɰɚɯ. 

Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɟɞɟɧ ɬɟɫɬɨɜɵɣ ɪɚɫɱɟɬ ɨɛɳɟɣ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɨɬɥɢ-

ɱɚɸɳɟɣɫɹ ɫɜɨɢɦɢ ɭɜɟɥɢɱɟɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ: y  – ɜɵɫɨɬɚ, x  – 

ɲɢɪɢɧɚ ɢ z  – ɬɨɥɳɢɧɚ ɜɞɨɥɶ ɨɫɟɜɨɣ ɤɨɨɪɞɢɧɚɬɵ ɜɵɪɚɛɨɬɤɢ. Ɂɞɟɫɶ ɭɱɢɬɵɜɚɸɬ-

ɫɹ ɜɨɡɦɭɳɟɧɢɹ ɇȾɋ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɩɪɨɜɟɞɟɧɢɟɦ ɜɵɪɚɛɨɬɤɢ ɜ ɲɚɯɬɧɨɦ ɩɨɥɟ. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɝɪɚɧɢɰɵ ɚɧɨɦɚɥɢɣ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ 

ɧɟɨɛɯɨɞɢɦɨ ɢɯ ɫɪɚɜɧɟɧɢɟ ɫ ɬɚɤɨɜɵɦɢ ɞɥɹ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. ȼ ɷɬɨɦ ɩɥɚɧɟ 

ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɦɟɪɨɜ ɦɨɞɟɥɢ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ ɭɫɥɨɜɢɹɦɢ ɧɚɝɪɭɠɟɧɢɹ ɧɚ 

ɟɟ ɝɪɚɧɢɰɚɯ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɨɜɥɟɧɵ ɜɵɛɨɪɨɦ ɦɨɞɟɥɢ ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. 

ȼ ɫɭɳɟɫɬɜɭɸɳɟɣ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ Д49 – 57Ж ɧɟɬ ɟɞɢɧɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ: ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 

( zɯy σσσ == ) ɢɥɢ ɧɟɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ( zɯy σσσ =≠ ). ȼ ɪɟɲɟɧɧɵɯ ɝɟɨɦɟɯɚɧɢ-

ɱɟɫɤɢɯ ɡɚɞɚɱɚɯ ɜɵɛɪɚɧɨ ɧɟɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɤɚɤ ɩɪɟɜɚɥɢ-

ɪɭɸɳɟɟ ɜ ɪɚɤɭɪɫɟ ɨɩɢɫɚɧɢɹ ɩɨɜɟɞɟɧɢɹ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ. ȼ ɢɫɫɥɟɞɨɜɚ-

ɧɢɹɯ ɚɜɬɨɪɚ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɨɜɚɧɚ ɦɨɞɟɥɶ ɧɟɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨ-

ɝɨ ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɧɚɱɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ: 

Hy γσ = ;          (2.1) 
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ɝɞɟ H  – ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ; 

γ  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɨɛɴɟɦɧɵɣ ɜɟɫ ɩɨɪɨɞ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɞɨ ɞɧɟɜɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɬ/ɦ3; 

µ  – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ (ɩɨɩɟɪɟɱɧɨɣ ɞɟɮɨɪɦɚɰɢɢ) ɝɨɪɧɨɣ ɩɨɪɨɞɵ. 

ɉɨ ɞɚɧɧɵɦ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɲɚɯɬɵ ɜɵɛɪɚɧɚ ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ 

ɩɪɨɜɟɞɟɧɢɹ ɭɱɚɫɬɤɚ ɜɵɪɚɛɨɬɤɢ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɧɚɞɭɝɨɥɶɧɨɣ 

ɬɨɥɳɢ ɪɚɫɫɱɢɬɚɧ ɟɟ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɨɛɴɟɦɧɵɣ ɜɟɫ, ɚ ɡɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɮɨɪ-

ɦɭɥɭ (2.1), ɨɩɪɟɞɟɥɟɧɵ ɢɫɯɨɞɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟɬɪɨɧɭɬɨɝɨ  

ɦɚɫɫɢɜɚ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ zɯ σσ =  ɛɭɞɭɬ ɨɬɥɢɱɚɬɶɫɹ ɞɥɹ ɤɚɠɞɨɣ ɥɢɬɨ-

ɥɨɝɢɱɟɫɤɨɣ ɪɚɡɧɨɫɬɢ ɜɜɢɞɭ ɪɚɡɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɉɭɚɫɫɨɧɚ. ɍɱɟɬ 

ɞɚɧɧɨɝɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɜɵɩɨɥɧɟɧ ɩɨ ɨɬɪɚɛɨɬɚɧɧɨɣ ɜ ɆɄɗ ɦɟɬɨɞɢɤɟ ɩɭɬɟɦ ɜɜɟ-

ɞɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɝɪɚɧɢɰɚɦ ɦɨɞɟɥɢ ɭɫɥɨɜɢɹ «ɫɢɦɦɟɬɪɢɹ». ɉɪɢ ɷɬɨɦ ɪɚɫ-

ɱɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ zɯ σσ =  ɜɵɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɧɚɡɧɚ-

ɱɟɧɧɵɦ ɞɥɹ ɤɚɠɞɨɝɨ ɥɢɬɨɬɢɩɚ ɡɧɚɱɟɧɢɹɦ µ . ɂɧɮɨɪɦɚɰɢɹ ɨ ɤɨɷɮɮɢɰɢɟɧɬɟ µ  

ɜɡɹɬɚ ɢɡ ɞɚɧɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɲɚɯɬɵ, ɚ ɧɟɞɨɫɬɚɸɳɢɟ ɫɜɟɞɟɧɢɹ – ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɞ Ɂɚɩɚɞɧɨɝɨ 

Ⱦɨɧɛɚɫɫɚ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɪɚɛɨɬɚɯ Д58, 59Ж. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɜɟɪɯɧɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɝɪɚɧɢɰɟ ɦɨɞɟɥɢ ɩɪɢɤɥɚɞɵɜɚ-

ɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɫɱɢɬɚɧɧɨɟ ɝɟɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ yσ , ɚ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɝɪɚɧɢɰɚɯ ɞɟɣɫɬɜɭɸɬ ɧɚɩɪɹɠɟɧɢɹ zɯ σσ =  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.2). 

ɇɢɠɧɹɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦɨɞɟɥɢ ɨɩɢɪɚɟɬɫɹ ɧɚ ɠɟɫɬɤɨɟ ɨɫɧɨɜɚɧɢɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɪɚɛɨɬɚɧɧɵɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Д60 – 62Ж. 

ɉɨ ɨɛɨɫɧɨɜɚɧɧɵɦ ɝɪɚɧɢɱɧɵɦ ɭɫɥɨɜɢɹɦ ɩɪɨɢɡɜɟɞɟɧ ɬɟɫɬɨɜɵɣ ɪɚɫɱɟɬ  

ɦɨɞɟɥɢ ɦɚɫɫɢɜɚ ɫ ɨɬɜɟɪɫɬɢɟɦ ɜ ɮɨɪɦɟ ɜɵɪɚɛɨɬɤɢ ɩɨɞ ɤɪɟɩɶ Ʉɒɉɍ ɛɟɡ ɟɟ ɭɫɬɚ-

ɧɨɜɤɢ, ɬɚɤ ɤɚɤ ɜɥɢɹɧɢɟ ɤɪɟɩɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɥɢɲɶ ɧɚ ɛɥɢɡɥɟɠɚɳɢɟ ɩɪɢɤɨɧ-

ɬɭɪɧɵɟ ɩɨɪɨɞɵ. Ɋɚɡɦɟɪɵ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ ɛɵɥɢ ɧɚɦɟɪɟɧɧɨ ɡɚɜɵɲɟɧɵ, ɱɬɨɛɵ ɜ 

ɧɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɪɚɡɦɟɫɬɢɥɢɫɶ ɜɫɟ ɚɧɨɦɚɥɢɢ ɇȾɋ, ɜɵɡɜɚɧɧɵɟ ɜɟɞɟɧɢɟɦ 

ɝɨɪɧɵɯ ɪɚɛɨɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɩɵɬ ɜɵɩɨɥɧɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
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ɩɨɤɚɡɵɜɚɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɚɧɨɦɚɥɢɣ ɇȾɋ ɜ ɪɚɣɨɧɟ ɝɪɚɧɢɰ ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ 

ɨɛɭɫɥɨɜɥɟɧɵ ɩɪɢɥɨɠɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɢ ɞɟɣɫɬɜɢɟɦ ɞɪɭɝɢɯ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ. 

ɗɬɢ ɤɪɚɟɜɵɟ ɷɮɮɟɤɬɵ ɢɫɱɟɡɚɸɬ ɩɪɢ ɞɜɢɠɟɧɢɢ ɤ ɜɵɪɚɛɨɬɤɟ ɢ, ɟɫɥɢ ɪɚɡɦɟɪɵ  

ɦɨɞɟɥɢ ɜɵɛɪɚɧɵ ɞɨɫɬɚɬɨɱɧɵɦɢ, ɬɨ ɜɥɢɹɧɢɟ ɤɪɚɟɜɵɯ ɷɮɮɟɤɬɨɜ ɢ ɜɵɪɚɛɨɬɤɢ ɧɟ 

ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɭɫɥɨɜɢɣ, ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɬɟɫɬɨɜɵɟ ɪɚɫɱɟɬɵ 

ɧɚ ɦɨɞɟɥɢ ɪɚɡɦɟɪɚɦɢ: ɜɵɫɨɬɚ =ɭ 60 ɦ, ɲɢɪɢɧɚ =ɯ 70 ɦ, ɬɨɥɳɢɧɚ =z 8 ɦ ɢɡ 

ɪɚɫɱɟɬɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɟɫɹɬɢ ɤɨɦɩɥɟɤɬɨɜ ɪɚɦɧɨɣ ɤɪɟɩɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɨɜɵɯ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɬɵ ɦɨɞɟɥɢ 

=ɭ 40 ɦ, ɲɢɪɢɧɵ =ɯ 40 ɦ, ɚ ɩɨ ɬɨɥɳɢɧɟ z  ɦɨɞɟɥɢ ɤɪɚɟɜɵɟ ɷɮɮɟɤɬɵ ɪɚɫɩɪɨ-

ɫɬɪɚɧɹɸɬɫɹ ɦɟɧɟɟ 1,0 ɦ ɜ ɦɚɫɫɢɜ. ɉɨɷɬɨɦɭ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɬɟɫɬɨɜɵɯ ɪɚɫɱɟɬɨɜ ɫ 

ɧɟɤɨɬɨɪɵɦ ɡɚɩɚɫɨɦ ɩɪɢɧɹɬɨ =z 6 ɦ, ɱɬɨ ɩɨ ɞɚɧɧɵɦ ɪɚɛɨɬɵ Д40Ж ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ 

ɨɛɟɫɩɟɱɢɬ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɇȾɋ ɜ ɰɟɧɬɪɚɥɶɧɨɣ (ɩɨ ɬɨɥɳɢɧɟ) ɱɚɫɬɢ ɦɨɞɟɥɢ. 

ɋɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɩɨɥɧɨɫɬɶɸ ɨɬɜɟɱɚɟɬ ɫɬɪɭɤɬɭɪɟ ɭɝɥɟ-

ɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɜ ɪɚɣɨɧɟ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɟɟ ɨɪɢɟɧɬɢɪɨɜɤɟ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɩɥɚɫɬɚ 6ɋ . Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɫɱɟɬɨɜ ɜ ɦɨɞɟɥɢ ɢɦɢɬɢɪɭ-

ɸɬɫɹ ɪɟɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɧɚɪɭɲɟɧɢɹ ɤɨɧɬɚɤɬɨɜ ɩɨ ɩɥɨɫɤɨɫɬɹɦ ɧɚɩɥɚɫɬɨɜɚɧɢɣ 

ɫɦɟɠɧɵɯ ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɧɨɫɬɟɣ Д51, 52, 63, 64Ж. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɩɨɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɨɞɟɪɠɚɧɢɟɦ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɬɟɫɬɨ-

ɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ, ɬɨ ɡɞɟɫɶ 

ɧɟ ɬɪɟɛɭɟɬɫɹ ɧɢɤɚɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, ɚ ɜɵɩɨɥɧɟɧɨ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɩɪɨɝɧɨɡɧɨɝɨ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ ɩɨ ɝɨɪɧɵɦ ɜɵɪɚɛɨɬɤɚɦ. 

Ȼɨɥɟɟ ɜɚɠɧɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɢɥɨɫɶ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɬɟɩɟɧɢ 

ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɫɦɟɠɧɵɯ ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɧɨɫɬɟɣ, ɬɚɤ ɤɚɤ ɢɡ ɪɚɛɨɬɵ 

Д51Ж ɢɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɪɭɲɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɦɟɠɞɭ ɩɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɤɚɪɞɢɧɚɥɶɧɨ 

ɦɟɧɹɟɬ ɇȾɋ ɨɤɪɭɠɚɸɳɟɝɨ ɜɵɪɚɛɨɬɤɭ ɦɚɫɫɢɜɚ.  

Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɜɟɥɢɱɢɧɵ ɤɚɫɚɬɟɥɶɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɭɯτ  ɢ ɭzτ , ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɥɨɫɤɨɫɬɢ ɤɨɧɬɚɤɬɚ ɤɚɤɨɣ-ɥɢɛɨ ɩɚɪɵ 

ɫɦɟɠɧɵɯ ɫɥɨɟɜ ɫ ɜɟɥɢɱɢɧɨɣ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɞɨɩτ , ɤɨɬɨɪɵɟ, ɫɨɝɥɚɫɧɨ ɬɟɨɪɢɢ ɩɪɨɱɧɨɫɬɢ Ʉɭɥɨɧɚ-Ɇɨɪɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ  
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ɮɨɪɦɭɥɟ 

ɬɪɭɞɨɩ fɋ ⋅+= στ ,      (2.3) 

ɝɞɟ ɋ  – ɜɟɥɢɱɢɧɚ ɫɰɟɩɥɟɧɢɹ ɩɨ ɩɥɨɫɤɨɫɬɢ ɧɚɩɥɚɫɬɨɜɚɧɢɹ ɫɥɨɟɜ, Ɇɉɚ; 

ɬɪf  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɦɟɠɧɵɯ ɥɢɬɨɬɢɩɨɜ ɜ ɩɥɨɫɤɨɫɬɢ ɤɨɧɬɚɤɬɚ. 

ɂɡ ɞɚɧɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɝɧɨɡɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɛɥɢɡ-

ɥɟɠɚɳɢɯ ɤ ɜɵɪɚɛɨɬɤɟ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɟɝɭɥɹɪɧɵɦ ɱɟ-

ɪɟɞɨɜɚɧɢɟɦ ɩɨɪɨɞɧɨɝɨ ɫɥɨɹ (ɚɪɝɢɥɥɢɬɚ ɢ ɚɥɟɜɪɨɥɢɬɚ) ɫ ɭɝɨɥɶɧɵɦɢ ɩɥɚɫɬɚɦɢ 6ɋ  

ɢ 1
6ɋ  ɢɥɢ ɭɝɨɥɶɧɵɦɢ ɩɪɨɫɥɨɹɦɢ ɦɨɳɧɨɫɬɶɸ 0,1 ɦ. Ɍɨ ɟɫɬɶ, ɜ ɥɸɛɨɦ ɢɡ ɤɨɧɬɚɤ-

ɬɨɜ ɭɱɚɫɬɜɭɟɬ ɭɝɨɥɶɧɵɣ ɩɥɚɫɬ ɢɥɢ ɩɪɨɫɥɨɣ. ɂɡ ɪɚɛɨɬ Д58, 59Ж ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜ 

ɭɫɥɨɜɢɹɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɫɰɟɩɥɟɧɢɟ ɭɝɥɹ ɫ ɞɪɭɝɢɦɢ ɝɨɪɧɵɦɢ ɩɨɪɨɞɚɦɢ 

ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɨɷɬɨɦɭ ɫ ɧɟɤɨɬɨɪɵɦ ɡɚɩɚɫɨɦ ɜ «ɦɢɧɭɫ» ɭɫɬɨɣɱɢɜɨ-

ɫɬɢ ɦɚɫɫɢɜɚ ɦɨɠɧɨ ɩɨɥɨɠɢɬɶ ɜɟɥɢɱɢɧɭ ɫɰɟɩɥɟɧɢɹ, ɪɚɜɧɨɣ ɧɭɥɸ ( =ɫ 0) ɢ ɮɨɪ-

ɦɭɥɚ (2.3) ɩɪɟɞɟɥɶɧɨ ɭɩɪɨɫɬɢɬɫɹ. ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɟɧɢɹ ɬɪf  ɭɝɥɹ ɩɨ 

ɚɪɝɢɥɥɢɬɭ (ɚɥɟɜɪɨɥɢɬɭ) ɜɡɹɬɚ ɢɡ ɢɫɫɥɟɞɨɜɚɧɢɣ Д65, 66Ж ɢ ɫɧɢɠɟɧɚ ɧɚ 50% ɜ  

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Д67Ж ɩɨ ɩɪɢɱɢɧɟ ɭɜɥɚɠɧɟɧɧɨɫɬɢ ɥɢɛɨ ɨɛɜɨɞ-

ɧɟɧɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ. 

ɂɫɩɨɥɶɡɭɹ ɢɡɥɨɠɟɧɧɭɸ ɦɟɬɨɞɢɤɭ, ɜɵɹɜɥɟɧɚ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɤɨɧɬɚɤɬɨɜ, 

ɝɞɟ ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɢɯ ɰɟɥɨɫɬɧɨɫɬɢ 







<

<

.

;

ɞɨɩɭz

ɞɨɩɭɯ

ττ

ττ
          (2.4) 

ɉɨ ɩɥɨɳɚɞɢ ɞɚɧɧɵɯ ɧɚɪɭɲɟɧɧɵɯ ɤɨɧɬɚɤɬɨɜ ɜɜɟɞɟɧɨ ɭɫɥɨɜɢɟ «ɫɪɟɞɚ ɛɟɡ 

ɬɪɟɧɢɹ», ɤɨɬɨɪɨɟ ɦɨɞɟɥɢɪɭɟɬ ɪɟɠɢɦ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ɫɦɟɠɧɵɯ ɥɢɬɨɬɢɩɨɜ  

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɩɪɢ ɢɯ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ. ȼ ɢɬɨɝɟ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ 

ɫɬɪɭɤɬɭɪɵ ɦɚɫɫɢɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɚɹ ɦɚɤɫɢɦɚɥɶɧɨ ɚɞɟɤɜɚɬɧɚ 

ɪɟɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɟɟ ɩɨɞɞɟɪɠɚɧɢɹ. 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɚɠɞɨɣ ɥɢɬɨɥɨɝɢɱɟɫɤɨɣ ɪɚɡɧɨɫɬɢ ɦɨɞɟɥɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɚɧɧɵɦ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɝɧɨɡɚ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ  

ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɢɬɨɬɢɩɨɜ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ Д58, 59Ж. ɉɪɨɱɧɨ-
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ɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɜɜɟɞɟɧɵ ɜ 

ɦɨɞɟɥɶ ɫ ɭɱɟɬɨɦ ɜɥɚɝɨɧɚɫɵɳɟɧɢɹ ɩɨ ɞɚɧɧɵɦ ɢɫɩɵɬɚɧɢɣ ɂȽɌɆ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ 

ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɧɨɫɬɟɣ ɭɱɟɬ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɩɨɪɨɞ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ Д67, 68Ж, ɚ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɢ ɪɟɨɥɨɝɢɢ ɢɡ ɞɨɤɭɦɟɧ-

ɬɨɜ Д67, 68Ж ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɪɚɛɨɬɚɯ Д58, 59Ж. 

Ɍɪɟɬɢɣ ɷɬɚɩ ɩɨɞɝɨɬɨɜɤɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɤ ɩɪɨɜɟɞɟɧɢɸ ɜɵɱɢɫɥɢ-

ɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɨɫɬɨɢɬ ɜ ɨɛɨɫɧɨɜɚɧɢɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 

ɤɚɠɞɨɝɨ ɥɢɬɨɬɢɩɚ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ 

ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. Ɂɞɟɫɶ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶɫɹ 

ɫ ɜɵɛɨɪɨɦ ɦɨɞɟɥɢ ɫɨɫɬɨɹɧɢɹ ɝɨɪɧɨɣ ɩɨɪɨɞɵ: ɭɩɪɭɝɚɹ, ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɚɹ, ɜɹɡ-

ɤɨ-ɩɥɚɫɬɢɱɟɫɤɚɹ, ɫ ɭɱɟɬɨɦ ɢɥɢ ɛɟɡ ɭɱɟɬɚ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɢ ɪɚɡɪɵɯɥɟɧɢɹ ɜ ɡɚɩɪɟ-

ɞɟɥɶɧɨɣ ɫɬɚɞɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɚ ɢ ɧɚɞɟɠɧɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɪɚɫɱɟɬɨɜ (ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ «ɨɬɤɚɡɨɜ» ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ 

ɩɪɨɰɟɫɫɚ) ɭɩɪɭɝɚɹ ɦɨɞɟɥɶ ɩɨɜɟɞɟɧɢɹ ɝɨɪɧɨɣ ɩɨɪɨɞɵ, ɜ ɤɨɬɨɪɨɣ ɭɱɟɬ ɧɟɭɩɪɭɝɢɯ 

ɞɟɮɨɪɦɚɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɞɭɥɹ ɞɟɮɨɪɦɚɰɢɢ ɜɡɚɦɟɧ 

ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɜ ɥɢɧɟɣɧɨɣ ɞɢɚɝɪɚɦɦɟ ɫɜɹɡɢ ɧɚɩɪɹɠɟɧɢɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 

ɞɟɮɨɪɦɚɰɢɣ Д63Ж. ɇɨ, ɭɩɪɭɝɚɹ ɦɨɞɟɥɶ ɧɟ ɨɬɪɚɠɚɟɬ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɜɥɢɹ-

ɧɢɟ ɨɛɥɚɫɬɟɣ ɩɪɟɞɟɥɶɧɨɝɨ ɢ ɡɚɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞɵ ɧɚ ɢɡɦɟɧɟɧɢɟ ɇȾɋ 

ɨɤɪɭɠɚɸɳɟɝɨ ɦɚɫɫɢɜɚ. Ɇɨɞɟɥɶ ɩɨɥɧɨɣ ɞɢɚɝɪɚɦɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɪɧɨɣ  

ɩɨɪɨɞɵ ɢ ɪɟɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɟɫɶɦɚ ɫɥɨɠɧɵ Д69Ж ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɢɡɤɨɣ 

ɫɬɟɩɟɧɶɸ ɧɚɞɟɠɧɨɫɬɢ ɢɡ-ɡɚ ɩɨɫɬɨɹɧɧɵɯ «ɫɛɨɟɜ» ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ 

ɩɪɢɱɢɧɚɦ ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢɥɢ ɧɟɞɨɫɬɚɬɤɚ ɜɵɱɢɫɥɢ-

ɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

ȼɵɯɨɞ ɢɡ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ ɧɚɣɞɟɧ ɜ ɤɨɦɩɪɨɦɢɫɫɧɨɦ ɩɨɞɯɨɞɟ ɫ ɭɱɟɬɨɦ 

ɤɨɧɤɪɟɬɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟ-

ɪɢɦɟɧɬɚ. Ⱦɨɫɬɚɬɨɱɧɨ ɤɪɟɩɤɢɟ ɩɨɪɨɞɵ ɤɪɨɜɥɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɥɨɤɚɥɢɡɚɰɢɢ ɨɛɥɚɫ-

ɬɟɣ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɜ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞ. ɉɪɨɩɨɪɰɢɨɧɚɥɶ-

ɧɨ ɷɬɢɦ ɨɛɴɟɦɚɦ ɢ ɩɪɨɢɫɯɨɞɢɬ ɜɥɢɹɧɢɟ ɧɚ ɢɡɦɟɧɟɧɢɟ ɇȾɋ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ 

ɦɚɫɫɢɜɚ. ɋɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɥɨɤɚɥɶɧɵɯ ɨɛɥɚɫɬɟɣ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɦɨɠɧɨ ɨɰɟɧɢɬɶ 

ɤɚɤ ɦɚɥɨɫɭɳɟɫɬɜɟɧɧɭɸ ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɟɩɤɢɯ ɩɨɪɨɞɚɯ ɤɪɨɜɥɢ ɢ 
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ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɨɫɬɨɹɧɢɟ ɢ ɷɬɢɯ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɧɚɪɭɲɟɧ-

ɧɵɯ ɩɨɪɨɞ ɫɦɨɞɟɥɢɪɨɜɚɧɨ ɭɫɥɨɜɢɟɦ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ, ɱɬɨ ɜɟɫɶɦɚ ɯɚɪɚɤ-

ɬɟɪɧɨ ɞɥɹ ɝɥɢɧɢɫɬɵɯ ɩɨɪɨɞ Д70Ж. Ⱥɥɟɜɪɨɥɢɬ ɢ ɚɪɝɢɥɥɢɬ, ɡɚɥɟɝɚɸɳɢɟ ɜ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨɣ ɢ ɨɫɧɨɜɧɨɣ ɩɨɱɜɟ, ɢɦɟɸɬ ɱɪɟɡɜɵɱɚɣɧɨ ɧɢɡɤɢɟ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ, ɤɚɤ ɜ ɟɫɬɟɫɬɜɟɧɧɨɜɥɚɠɧɨɦ, ɬɚɤ ɢ ɜɨɞɨɧɚɫɵɳɟɧɧɨɦ ɫɨɫɬɨɹɧɢɹɯ. ɉɨɷɬɨɦɭ, 

ɞɚɧɧɵɟ ɥɢɬɨɬɢɩɵ ɜɟɫɶɦɚ ɫɤɥɨɧɧɵ ɤ ɩɥɚɫɬɢɱɟɫɤɨɦɭ ɬɟɱɟɧɢɸ. Ɉɬɨɛɪɚɠɟɧɢɟ  

ɫɨɫɬɨɹɧɢɹ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɢɥɢɧɟɣɧɨɣ ɞɢɚɝɪɚɦɦɨɣ  

ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɪɧɨɣ ɩɨɪɨɞɵ, ɤɨɬɨɪɚɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ  

ɷɤɫɩɟɪɢɦɟɧɬɚɯ. ɉɟɪɜɵɣ ɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɦɨɞɟɥɢɪɭɟɬ ɞɨɩɪɟɞɟɥɶɧɭɸ ɫɬɚɞɢɸ 

ɧɚɝɪɭɠɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɧɚ-

ɱɟɧɢɟ ɦɨɞɭɥɹ ɞɟɮɨɪɦɚɰɢɢ ɤɚɠɞɨɝɨ ɥɢɬɨɬɢɩɚ. ɉɪɟɞɟɥɶɧɵɟ ɢ ɡɚɩɪɟɞɟɥɶɧɵɟ  

ɫɬɚɞɢɢ ɢɦɢɬɢɪɭɸɬɫɹ ɭɫɥɨɜɢɟɦ ɩɥɚɫɬɢɱɧɨɫɬɢ ɩɪɢ ɩɨɫɬɨɹɧɫɬɜɟ ɷɥɟɦɟɧɬɚɪɧɨɝɨ 

ɨɛɴɟɦɚ ɝɨɪɧɨɣ ɩɨɪɨɞɵ Д70Ж. ȼ ɢɬɨɝɟ, ɞɚɧɧɚɹ ɦɨɞɟɥɶ ɩɨɜɟɞɟɧɢɹ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ 

ɦɚɫɫɢɜɚ ɞɨɫɬɚɬɨɱɧɨ ɚɞɟɤɜɚɬɧɨ ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɟɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɛɢɥɶɧɚ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶ-

ɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

ɉɪɢɧɰɢɩ ɨɬɨɛɪɚɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɨɪɧɨɣ ɩɨɪɨɞɵ  

ɫɥɟɞɭɸɳɢɣ. ȼ ɦɨɞɟɥɢ ɤɚɠɞɨɝɨ ɥɢɬɨɬɢɩɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɨɞɧɨɨɫɧɨɦ ɫɠɚɬɢɢ ɫɠσ , ɩɪɟ-

ɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɨɞɧɨɨɫɧɨɦ ɪɚɫɬɹɠɟɧɢɢ ɪσ , ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ȿ , ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɉɭɚɫɫɨɧɚ µ  ɢ ɨɛɴɟɦɧɵɣ ɜɟɫ γ . ɗɬɢ ɫɜɟɞɟɧɢɹ ɜɡɹɬɵ ɢɡ ɞɚɧɧɵɯ ɝɟɨɥɨɝɢ-

ɱɟɫɤɨɣ ɫɥɭɠɛɵ ɲɚɯɬɵ ɢ ɞɨɩɨɥɧɟɧɵ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɝɨɪɧɵɯ ɩɨɪɨɞ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ Д58, 59Ж. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɭɱɢɬɵɜɚɥɨɫɶ ɞɟɣɫɬɜɢɟ ɨɫɥɚɛɥɹɸɳɢɯ ɩɨɪɨɞɭ 

ɮɚɤɬɨɪɨɜ: ɨɛɜɨɞɧɟɧɧɨɫɬɢ, ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɢ ɪɟɨɥɨɝɢɢ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɩɨɩɪɚ-

ɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧ-

ɬɨɦ Д67Ж ɢ ɪɚɛɨɬɚɦɢ Д53, 58, 59, 64Ж. 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞɵ ɫɠɚɬɢɸ R  ɢ ɪɚɫɱɟɬɧɵɣ ɦɨɞɭɥɶ ɞɟɮɨɪ-

ɦɚɰɢɢ ɪɚɫɱȿ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ Д67Ж 
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twɫcɠ KKKR ⋅⋅⋅= σ ;      (2.5) 

2
tɪɚɫɱ Kȿȿ ⋅= ,           (2.6) 

ɝɞɟ ɫK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ «ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɧɚɪɭɲɟɧɧɨɫɬɶ ɦɚɫɫɢɜɚ 

ɩɨɪɨɞ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ ɛɟɡ ɫɰɟɩɥɟɧɢɹ ɢ ɦɚɥɨɣ ɫɜɹɡɧɨɫɬɶɸ»; ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɩɨ ɬɚɛɥ. 2.1; 

wK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ «ɪɚɡɭɩɪɨɱɧɟɧɢɟ ɨɛɜɨɞɧɹɟɦɵɯ ɩɨɪɨɞ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɮɢɥɶɬɪɚɰɢɢ ɩɨ ɦɚɫɫɢɜɭ ɜɨɞɵ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ»; ɨɩɪɟɞɟɥɹɟɬ-

ɫɹ ɩɨ ɬɚɛɥ. 2.2; 

tK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɩɨɪɨɞɵ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɧɚɝɪɭɠɟɧɢɢ; ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

β

ɯ
K t −= 1 ,          (2.7) 

ɡɞɟɫɶ 
β

ɯ  – ɪɟɨɥɨɝɢɱɟɫɤɢɣ ɩɨɤɚɡɚɬɟɥɶ; ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɬɚɦɢ 

Д48, 49Ж ɩɨ ɮɨɪɦɭɥɟ 

ɫɠlg,,
ɯ

σ
β

326080 −= . 

Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɩɨɪɨɞ 

ɋɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ ɩɨɪɨɞ, ɦ ɫK  
Ȼɨɥɟɟ 1,5 0,9 
1,5 – 1,0 0,8 
1,0 – 0,5 0,6 
0,5 – 0,1 0,4 
Ɇɟɧɟɟ 0,1 0,2 

 

Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɨɛɜɨɞɧɟɧɧɵɯ ɩɨɪɨɞ 

Ɍɢɩ ɩɨɪɨɞ wK  
ɉɟɫɱɚɧɢɤɢ ɢ ɫɥɚɧɰɵ ɤɪɟɦɧɢɫɬɵɟ 0,8 
ɉɟɫɱɚɧɢɤɢ ɢɡɜɟɫɬɤɨɜɵɟ ɢ ɢɡɜɟɫɬɧɹɤɢ 0,7 
ɉɟɫɱɚɧɢɤɢ ɝɥɢɧɢɫɬɵɟ ɢ ɚɥɟɜɪɨɥɢɬɵ 0,6 
Ⱥɪɝɢɥɥɢɬɵ ɢ ɦɟɪɝɟɥɢ 0,5 
Ƚɥɢɧɵ 0,4 – 0,5 
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Ɍɪɟɬɢɣ ɷɬɚɩ ɹɜɥɹɟɬɫɹ ɡɚɜɟɪɲɚɸɳɢɦ ɜ ɤɨɦɩɥɟɤɫɟ ɬɟɫɬɨɜɵɯ ɪɚɫɱɟɬɨɜ ɩɨ 

ɫɨɡɞɚɧɢɸ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɦɚɫɫɢɜɚ; ɩɨ ɢɯ ɢɬɨɝɚɦ ɩɨɥɧɨɫɬɶɸ ɨɛɨɫɧɨɜɚ-

ɧɚ ɢ ɩɨɞɝɨɬɨɜɥɟɧɚ ɤ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ ɦɨɞɟɥɶ ɭɝɥɟɜɦɟɳɚɸɳɟɣ 

ɬɨɥɳɢ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɨɣ ɜɵɪɚɛɨɬɤɢ. 

ɋɥɟɞɭɸɳɢɦ (ɱɟɬɜɟɪɬɵɦ) ɨɛɹɡɚɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɩɨɞɝɨɬɨɜɤɢ ɜɵɱɢɫɥɢɬɟɥɶ-

ɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɬɨɪɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 

ɨɛɳɟɣ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ – ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜɵɪɚɛɨɬɤɢ ɢ ɭɫɥɨɜɢɣ ɟɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɤɪɭɠɚɸɳɢɦ ɦɚɫɫɢɜɨɦ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɛɚɡɨɜɨɣ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ (ɪɢɫ. 2.1) ɜɵɩɨɥɧɟɧ ɜ ɩɨɥɧɨɦ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɚɫɩɨɪɬɨɦ ɩɪɨɜɟɞɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɤɪɟɩɟɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɡɹɬɵ ɢɡ ɞɚɧɧɵɯ Д16Ж.  

Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɪɚɛɨɬɵ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ  

ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɚɡɪɚɛɨɬɤɢ Д22, 53, 54, 71, 72Ж. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɱɟɬɜɟɪɬɨɝɨ ɷɬɚɩɚ ɩɨ ɨɛɨɫɧɨɜɚɧɢɸ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɜɤɥɸɱɚɥɢ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɪɚɛɨɬ. 

Ɉɪɢɟɧɬɢɪɨɜɤɚ ɜɵɪɚɛɨɬɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɥɚɫɬɚ 6ɋ  ɜɵɩɨɥɧɟɧɚ ɜ ɩɨɥɧɨɦ  

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɧɚ ɟɟ ɩɪɨɜɟɞɟɧɢɟ. ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟ-

ɧɢɟ ɜɵɪɚɛɨɬɤɢ ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ ɩɥɚɫɬɚ, ɩɪɨɞɨɥɶɧɨɟ ɫɟɱɟɧɢɟ – ɩɨ 

ɟɝɨ ɩɚɞɟɧɢɸ. ȼɨɫɩɪɨɢɡɜɟɞɟɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɩɨɞɪɵɜɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɩɥɚɫɬɚ 6ɋ . ɉɨ ɤɨɧɬɭɪɭ ɪɚɦɧɨɣ ɤɪɟɩɢ ɫ ɦɟɠɪɚɦɧɵɦ ɨɝɪɚɠɞɟɧɢ-

ɟɦ, ɚ ɬɚɤɠɟ ɩɨɪɨɞɧɨɝɨ ɤɨɧɬɭɪɚ ɫ ɦɟɠɪɚɦɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ ɞɟɣɫɬɜɭɸɬ ɧɨɪɦɚɥɶ-

ɧɵɟ ɢ ɤɚɫɚɬɟɥɶɧɵɟ ɭɫɢɥɢɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɧɨɫɬɶɸ ɨɬɪɚɠɚɸɬɫɹ ɪɟɚɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚ-

ɦɟɬɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜɨɫɩɪɨɢɡɜɟɞɟɧɨ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɋȼɉ. Ⱦɥɹ ɷɬɨɝɨ ɫɟɬɤɚ 

ɩɨɤɪɵɬɢɹ ɋȼɉ ɤɨɧɟɱɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢɦɟɟɬ ɦɚɫɲɬɚɛ, ɨɬɥɢɱɚɸɳɢɣɫɹ, ɧɚ ɞɜɚ ɢ 

ɛɨɥɟɟ ɩɨɪɹɞɤɚ ɨɬ ɦɚɫɲɬɚɛɚ ɩɨɤɪɵɬɢɹ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨ-

ɤɭɸ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɦɧɨɣ ɤɪɟɩɢ. Ɇɨɞɟɥɢɪɨ-

ɜɚɧɢɟ ɭɡɥɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ Д71Ж, ɫɭɳɧɨɫɬɶ 

ɤɨɬɨɪɵɯ ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ. Ɍɨɱɧɨɟ ɨɬɪɚɠɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɦɤɚ ɩɨɞɚɬ-

ɥɢɜɨɫɬɢ ɜ ɦɨɞɟɥɢ ɤɪɟɩɢ Ʉɒɉɍ ɧɟ ɜɵɡɵɜɚɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɡɚɬɪɭɞɧɟɧɢɣ.  
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(ɚ) 

 

(ɛ) 

 

Ɋɢɫɭɧɨɤ 2.1 – Ɇɨɞɟɥɢ «ɛɚɡɨɜɨɝɨ» ɜɚɪɢɚɧɬɚ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɤɢ:  

ɜɩɟɪɟɞɢ ɥɚɜɵ ɜɧɟ ɡɨɧɵ (ɚ) ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɜ ɧɟɣ (ɛ) 
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Ɉɞɧɚɤɨ, ɢɡ-ɡɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɩɨɪɹɞɤɚ ɜɟɪɯɧɹɤ 

ɪɚɦɵ ɢɦɟɟɬ ɥɨɤɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɤɨɧɬɚɤɬɚ ɫɨ ɫɬɨɣɤɨɣ, ɨɫɨɛɟɧɧɨ, ɜ ɪɟɠɢɦɟ ɩɨɞɚɬ-

ɥɢɜɨɫɬɢ ɤɪɟɩɢ, ɤɨɝɞɚ ɩɥɨɳɚɞɶ ɷɬɢɯ ɤɨɧɬɚɤɬɨɜ ɩɪɨɢɡɜɨɥɶɧɵɦ ɨɛɪɚɡɨɦ ɦɟɧɹɟɬɫɹ. 

ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɟɬ ɧɟɤɨɬɨɪɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɩɟɪɟɦɟɳɟɧɢɹ ɫɨɩɪɹɠɟɧɢɹ ɫɬɨɣɤɢ ɫ ɜɟɪɯɧɹɤɨɦ ɜ 

ɥɸɛɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɂɡ-ɡɚ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɷɬɢɯ ɩɟɪɟɦɟɳɟɧɢɣ ɲɚɝɭ ɩɪɢɪɚɳɟɧɢɣ 

ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɜ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɫɟɬɤɟ ɪɚɦɵ ɫɬɚɛɢɥɶɧɨ ɜɨɡɧɢ-

ɤɚɸɬ «ɨɬɤɚɡɵ» ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ 

ɜ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɪɚɦɧɨɣ ɤɪɟɩɢ Ʉɒɉɍ ɢɫɩɨɥɶɡɨɜɚɧ ɢɦɢɬɚɬɨɪ ɭɡɥɚ ɩɨɞɚɬɥɢɜɨɫɬɢ 

ɜ ɜɢɞɟ ɭɱɚɫɬɤɚ ɋȼɉ ɫ ɧɟɢɡɦɟɧɧɨɣ ɝɟɨɦɟɬɪɢɟɣ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɧɨ ɫ ɞɪɭɝɢɦ 

ɩɪɟɞɟɥɨɦ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɥɶɸ ɋɬ.5, ɢɡ ɤɨɬɨɪɨɣ ɨɛɵɱɧɨ 

ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɫɩɟɰɩɪɨɮɢɥɶ ɋȼɉ. ɉɨ ɞɥɢɧɟ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨɫɬɢ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ ɋȼɉ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɟɥɢɱɢɧɵ ɟɟ ɩɪɟɞɟ-

ɥɚ ɬɟɤɭɱɟɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 

ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɟɚɥɶɧɨɣ ɪɚɦɵ ɢ ɦɨɞɟɥɢ ɛɟɡ ɢɫɤɚɠɟɧɢɹ ɫɭɳɧɨɫɬɢ ɩɪɨɰɟɫɫɚ. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɚ ɪɚɦɧɨɣ ɤɪɟɩɢ, ɬɨ 

ɩɪɨɮɢɥɶ ɋȼɉ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɫɬɚɥɢ ɋɬ.5 ɢ ɟɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɜɜɟɞɟɧɵ ɜ ɦɨɞɟɥɶ ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ Д19Ж. ɉɨɫɤɨɥɶɤɭ ɧɟɪɟɞɤɨ ɧɚɛɥɸɞɚɟɬɫɹ ɩɥɚ-

ɫɬɢɱɟɫɤɢɣ ɢɡɝɢɛ ɜɟɪɯɧɹɤɚ ɢɥɢ ɫɬɨɟɤ ɪɚɦɵ, ɬɨ ɞɥɹ ɟɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚ-

ɧɚ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨɜɟɞɟɧɢɹ ɫɬɚɥɢ, ɞɢɚɝɪɚɦɦɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ 

ɤɨɬɨɪɨɣ, ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɩɥɨɳɚɞɤɭ ɬɟɤɭɱɟɫɬɢ, ɜɟɫɶɦɚ ɞɨɫɬɨɜɟɪɧɨ ɨɬɨɛɪɚɠɚɟɬɫɹ 

ɭɫɥɨɜɢɟɦ ɢɞɟɚɥɶɧɨɣ ɩɥɚɫɬɢɱɧɨɫɬɢ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɧɚɦɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ  

ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɢɫɩɨɥɶɡɨɜɚɧɚ 

ɟɳɟ ɛɨɥɟɟ ɦɟɥɤɚɹ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹ ɫɟɬɤɚ, ɱɟɦ ɞɥɹ ɪɚɦɧɨɣ ɤɪɟɩɢ. ɗɬɨ ɨɛɭ-

ɫɥɨɜɥɟɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɨɝɨ ɢ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟ-

ɪɨɜ, ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ ɨɬɨɛɪɚɠɟɧɵ ɜ ɦɨɞɟɥɢ. ɇɟɫɭɳɢɣ ɫɬɟɪɠɟɧɶ ɫ ɦɟɯɚɧɢɱɟ-

ɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ Д16Ж, ɚ ɛɵɫɬɪɨɬɜɟɪɞɟɸɳɢɣ ɩɨɥɢɦɟɪ-

ɧɵɣ ɫɨɫɬɚɜ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧ-
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ɬɚɰɢɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɫ ɞɨɩɨɥɧɟɧɢɹɦɢ ɢɡ ɫɜɟɞɟɧɢɣ ɪɚɛɨɬɵ Д70Ж; ɨɩɨɪɧɚɹ 

ɩɥɢɬɚ ɫ ɧɚɬɹɠɧɨɣ ɝɚɣɤɨɣ ɫɨ ɫɜɨɣɫɬɜɚɦɢ ɫɬɚɥɢ ɋɬ.3. 

ɉɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɜɡɹɬɵ ɢɡ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ 

ɩɨɞɞɟɪɠɚɧɢɟ ɜɵɪɚɛɨɬɤɢ, ɚ ɧɚ ɧɨɜɨɦ (ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ) ɭɱɚɫɬɤɟ – ɫɨɝɥɚɫɧɨ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ. ȼ ɨɛɨɢɯ ɜɚɪɢɚɧɬɚɯ ɚɧɤɟɪɚ ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬɫɹ ɩɨɫɪɟɞɢɧɟ ɞɥɢɧɵ ɦɟɠɪɚɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ 

ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, ɬɨ ɚɧɚɥɢɡ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɵɪɚɛɨɬɨɤ ɫ ɚɧɤɟɪɧɨɣ ɤɪɟɩɶɸ ɭɤɚɡɵɜɚɟɬ ɧɚ ɟɟ ɞɨɫɬɚɬɨɱɧɨ ɠɟɫɬɤɭɸ ɞɟɮɨɪɦɚɰɢ-

ɨɧɧɨ-ɫɢɥɨɜɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɚɧɤɟɪɵ ɧɟ ɞɨɩɭɫɤɚɸɬ ɫɤɨɥɶ-

ɧɢɛɭɞɶ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɞɥɢɧɟɧɢɹ ɢɥɢ ɫɤɨɥɶɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɪɨɞɧɵɯ ɫɬɟ-

ɧɨɤ ɲɩɭɪɚ ɩɨ ɩɪɢɱɢɧɟ ɜɵɫɨɤɨɣ ɚɞɝɟɡɢɢ ɩɨɥɢɦɟɪɚ ɫ ɩɨɪɨɞɨɣ ɢɥɢ ɦɟɬɚɥɥɨɦ.  

ɉɨɷɬɨɦɭ, ɧɚɢɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɠɟɫɬɤɨɝɨ ɤɨɧɬɚɤɬɚ ɚɪɦɚɬɭ-

ɪɵ ɚɧɤɟɪɚ ɫ ɩɨɪɨɞɧɵɦɢ ɫɬɟɧɤɚɦɢ ɲɩɭɪɚ, ɱɬɨ ɢ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

ɉɨ ɢɡɥɨɠɟɧɧɵɦ ɞɚɧɧɵɦ ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɪɚɛɨɬɚ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜ ɰɟ-

ɥɨɦ ɢ ɩɪɨɜɟɞɟɧ ɬɟɫɬɨɜɵɣ ɪɚɫɱɟɬ, ɩɪɟɫɥɟɞɨɜɚɜɲɢɣ ɞɜɟ ɰɟɥɢ.  

ɉɟɪɜɚɹ – ɜɵɹɜɥɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɩɪɨɬɢɜɨɪɟɱɢɣ ɜ ɫɪɚɜɧɟ-

ɧɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɨɜɪɟɦɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɨɤɪɟɫɬɧɨɫɬɢ ɩɥɚɫɬɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɩɪɨɰɟɫɫɚɯ ɫɞɜɢɠɟɧɢɹ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢ-

ɜɚ ɜɨɤɪɭɝ ɜɵɪɚɛɨɬɤɢ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ.  

ȼɬɨɪɚɹ – ɨɛɨɫɧɨɜɚɬɶ ɬɨɥɳɢɧɭ ɦɨɞɟɥɢ (ɩɨ ɤɨɨɪɞɢɧɚɬɟ Z ) ɫ ɭɱɟɬɨɦ ɭɫɬɚ-

ɧɨɜɤɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɢ ɚɧɤɟɪɨɜ. ɉɪɢ ɷɬɨɦ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɢɫɤɚɠɟɧɢɹ ɇȾɋ ɦɨɞɟɥɢ 

ɜɛɥɢɡɢ ɟɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɪɚɧɢɰ (ɩɨ ɩɥɨɫɤɨɫɬɹɦ YX ) ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɝɥɭɛɠɟ ɤɚɤ 

ɞɨ ɜɬɨɪɨɣ ɪɚɦɵ, ɧɚɱɢɧɚɹ ɨɬ ɝɪɚɧɢɱɧɨɣ ɩɥɨɫɤɨɫɬɢ. Ɍɨɝɞɚ, ɜɫɟ ɩɨɫɥɟɞɭɸɳɢɟ  

ɪɚɦɵ ɛɭɞɭɬ ɞɨɫɬɚɬɨɱɧɨ ɨɛɴɟɤɬɢɜɧɨ ɨɬɨɛɪɚɠɚɬɶ ɯɚɪɚɤɬɟɪ ɢɯ ɇȾɋ. ɉɪɢɧɹɬɨ  

ɪɟɲɟɧɢɟ ɨ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ ɩɪɨɞɨɥɶɧɨɦ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɩɹɬɢ ɤɨɦɩɥɟɤɬɨɜ 

ɪɚɦ ɢ ɲɟɫɬɢ ɪɹɞɨɜ ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ. ɐɟɧɬɪɚɥɶɧɚɹ ɪɚɦɚ ɢ ɫɨɫɟɞɧɢɟ ɪɹɞɵ ɚɧɤɟɪɨɜ 

ɧɚɯɨɞɹɬɫɹ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɩɪɢɝɪɚɧɢɱɧɵɯ ɚɧɨɦɚɥɢɣ ɇȾɋ ɦɨɞɟɥɢ. Ɍɚɤɢɦ ɨɛɪɚ-
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ɡɨɦ, ɪɟɚɥɢɡɨɜɚɧɵ ɜɫɟ ɩɨɥɨɠɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɥɚɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɪɟ-

ɩɟɠɧɨɣ ɫɢɫɬɟɦɵ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɩɨɥɧɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɩɨɬɪɟɛɨɜɚɥɨ ɢɡɦɟɧɟɧɢɹ  

ɩɚɪɚɦɟɬɪɨɜ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɱɚɫɬɤɨɦ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵ-

ɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɢɡɦɟ-

ɧɹɟɬɫɹ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɝɨ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɬɚɤɨɜɵɦ ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ – ɩɨɹɜɥɹɸɬɫɹ ɚɧɨɦɚɥɢɢ 

ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɨɱɢɫɬɧɵɦɢ  

ɪɚɛɨɬɚɦɢ. ɍɱɟɬ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ (ɧɚ ɭɱɚɫɬɤɟ ɩɨɞɯɨɞɚ ɥɚɜɵ) ɩɪɢ ɨɛɨɫɧɨ-

ɜɚɧɢɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɩɨɫɬɪɨɟɧɧɵɯ ɦɨɞɟɥɟɣ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɫɭɳɟɫɬ-

ɜɥɟɧ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɨɥɨɠɟɧɢɣ. 
ɉɟɪɜɨɟ – ɨɩɨɪɧɚɹ ɡɨɧɚ ɜɩɟɪɟɞɢ ɥɚɜɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦɢ ɜɟɪ-

ɬɢɤɚɥɶɧɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɭσ  ɜ ɭɝɥɟɜɦɟɳɚɸɳɟɦ ɦɚɫɫɢɜɟ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɬɨ-

ɪɵɯ ɭɫɢɥɢɜɚɟɬɫɹ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɭɝɨɥɶɧɨɦɭ ɩɥɚɫɬɭ Д73 – 82Ж. ɉɪɢ ɷɬɨɦ 

ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ – ɤɚɤɭɸ ɜɟɥɢɱɢɧɭ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭσ  ɡɚɞɚɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɝɪɚ-

ɧɢɱɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɢ ɪɚɫɱɟɬɟ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. 

ȼɬɨɪɨɟ – ɨɛɥɚɫɬɢ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɛɨɤɚɦ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ 

ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɭσ , ɭɜɟɥɢɱɢɜɚɸɳɟɣɫɹ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢ-

ɠɟɧɢɹ ɜɵɪɚɛɨɬɤɟ ɢ ɭɝɨɥɶɧɨɦɭ ɩɥɚɫɬɭ, ɧɨ ɜɟɥɢɱɢɧɚ ɭσ  ɪɚɡɧɚɹ ɞɥɹ ɥɟɜɨɝɨ ɢ ɩɪɚ-

ɜɨɝɨ ɛɨɪɬɨɜ ɜɵɪɚɛɨɬɤɢ ɢ ɨɬɥɢɱɚɟɬɫɹ ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ. 

Ɂɞɟɫɶ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɨɬ ɠɟ ɜɨɩɪɨɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭσ , ɢɫɩɨɥɶɡɭɟ-

ɦɨɣ ɜ ɦɨɞɟɥɢ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɝɥɚɫɨɜɚɬɶ ɭɤɚɡɚɧɧɵɟ ɚɧɨɦɚɥɶɧɵɟ ɨɛɥɚɫɬɢ 

ɞɥɹ ɧɚɢɛɨɥɟɟ ɚɞɟɤɜɚɬɧɨɝɨ ɢ ɞɨɫɬɨɜɟɪɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜ 

ɦɨɞɟɥɢ. ɗɬɨ ɫɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɨ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɹ ɭσ  ɜ ɪɚɛɨɬɟ Д51Ж 

ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

– ɜɨ-ɩɟɪɜɵɯ, ɨɛɥɚɫɬɢ ɫ ɨɞɢɧɚɤɨɜɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɢ 
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ɧɭɸ ɜɵɫɨɬɭ ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ ɢ ɨɛɥɚɫɬɟɣ ɨɩɨɪɧɨɝɨ ɞɚɜ-

ɥɟɧɢɹ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ; 

– ɜɨ-ɜɬɨɪɵɯ, ɜɵɫɨɬɚ (ɩɨ ɤɨɨɪɞɢɧɚɬɟ Y ) ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ  

ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɫɭɦɦɚɪɧɭɸ ɦɨɳɧɨɫɬɶ ɫɥɨɟɜ ɨɫɧɨɜɧɨɣ ɤɪɨɜ-

ɥɢ, ɮɨɪɦɢɪɭɸɳɢɯ ɧɚɝɪɭɡɤɭ, ɤɚɤ ɧɚ ɤɨɧɰɟɜɵɟ ɫɟɤɰɢɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ, 

ɬɚɤ ɢ ɧɚ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ ɧɟ ɜɧɨɫɢɬ ɢɡɦɟɧɟɧɢɣ ɜ 

ɢɯ ɇȾɋ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɣ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɛɚɡɨɜɨɣ 

ɦɨɞɟɥɢ ɧɚ ɜɵɫɨɬɟ 18,5 – 18,9 ɦ ɨɬ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɤɨɷɮɮɢɰɢɟɧɬ 

ɤɨɧɰɟɧɬɪɚɰɢɹ k =1,8 – 2,1. ɉɨ ɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɨɛɨɫɧɨɜɚɧɵ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨ-

ɜɢɹ ɧɚɝɪɭɠɟɧɢɹ ɦɨɞɟɥɢ: ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɦɨɞɟɥɢ, ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɤɨɧɬɚɤɬɭ 

ɚɥɟɜɪɨɥɢɬɚ ɢ ɩɟɫɱɚɧɢɤɚ ɧɚ ɜɵɫɨɬɟ 18,95 ɦ, ɞɟɣɫɬɜɭɸɬ ɧɚɱɚɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɧɚɩɪɹɠɟɧɢɹ Нɭ γσ 2= ; ɨɫɬɚɥɶɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɨɫɬɚɸɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɣ. 

Ⱦɪɭɝɚɹ ɫɬɨɪɨɧɚ ɢɡɦɟɧɟɧɢɣ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɤɚɫɚɟɬɫɹ ɜɜɟɞɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ: 

– ɜɩɟɪɟɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɶɲɟ 20 ɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɰɟɧɬɪɚɥɶɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɫɬɨɣɤɢ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɩɨɞ ɜɟɪɯɧɹɤ ɪɚɦɵ ɫ ɧɟɤɨɬɨɪɵɦ 

ɫɦɟɳɟɧɢɟɦ ɜ ɫɬɨɪɨɧɭ ɪɚɛɨɱɟɝɨ ɛɨɪɬɚ ɜɵɪɚɛɨɬɤɢ; 

– ɜ ɪɚɣɨɧɟ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɚɧɤɟɪ ɞɥɢɧɨɣ 2,4 ɦ ɩɨɞ ɭɝɥɨɦ 10 – 20º ɤ ɝɨɪɢɡɨɧɬɚɥɢ. ɗɬɨɬ ɚɧɤɟɪ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɪɨɜɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɞ ɛɟɪɦɨɣ ɲɬɪɟɤɚ ɩɨɫɥɟ ɩɪɨɯɨɞɚ 

ɥɚɜɵ. 

2.2 ɉɪɨɹɜɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɨɪɨɞɚɯ ɜɨɤɪɭɝ  

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ 

Ⱥɧɚɥɢɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɜɵɩɨɥɧɟɧ ɨɬɞɟɥɶɧɨ ɞɥɹ ɩɨɪɨɞɧɨɝɨ 

ɦɚɫɫɢɜɚ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɞɥɹ ɟɟ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɫɩɨɫɨɛ-

ɫɬɜɭɟɬ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɦɭ ɢ ɬɨɱɧɨɦɭ ɢɡɭɱɟɧɢɸ ɩɨɥɟɣ ɧɚɩɪɹɠɟɧɢɣ Д83 – 86Ж.  

ɉɪɢɧɹɬɵ ɜɨ ɜɧɢɦɚɧɢɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɩɨɥɟɣ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ 

ɩɪɢɛɥɢɠɟɧɢɢ ɥɚɜɵ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɫɟɱɟɧɢɸ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. ɍɱɚ-
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ɫɬɨɤ ɞɥɢɧɵ ɜɵɪɚɛɨɬɤɢ, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɨɩɨɪɧɨɟ ɞɚɜɥɟɧɢɟ ɨɬ ɩɪɢɛɥɢɠɚɸɳɟɣɫɹ 

ɥɚɜɵ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɟɥɢɤ, ɚ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɢɥɟɧɢɸ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ 

ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɭɱɚɫɬɤɟ – ɧɟ ɦɟɧɟɟ 20 ɦ. ɉɪɢ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɟ ɥɚɜɵ ɷɬɨ ɪɚɫ-

ɫɬɨɹɧɢɟ ɨɧɚ ɩɪɨɯɨɞɢɬ ɡɚ 4 – 7 ɫɭɬ. ȼ ɬɟɱɟɧɢɟ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨ-

ɰɟɫɫɵ ɧɚɯɨɞɹɬɫɹ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ. ɇɨ, ɭɱɢɬɵɜɚɹ ɩɨɜɵɲɟɧɧɭɸ ɧɚɩɪɹɠɟɧ-

ɧɨɫɬɶ ɦɚɫɫɢɜɚ, ɫɦɨɞɟɥɢɪɨɜɚɧɵ ɬɪɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɪɚɡɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɨ ɥɚɜɵ: ɜ 

ɧɚɱɚɥɟ ɡɨɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 1,1); ɩɨɫɪɟɞɢɧɟ 

ɭɱɚɫɬɤɚ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ( =k 1,65); ɜɛɥɢɡɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ( =k 2,0). ɗɬɢ  

ɫɨɫɬɨɹɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɷɩɸɪɚɯ ɩɨɥɟɣ ɧɚɩɪɹɠɟɧɢɣ (ɪɢɫ. 2.2 – 2.4.). 

 

 

Ɋɢɫɭɧɨɤ 2.2 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɨɤɪɭɠɚɸɳɟɦ  

ɜɵɟɦɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɜ ɧɚɱɚɥɟ ɡɨɧɵ  

ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ 
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Ɉɫɧɨɜɧɨɣ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɤɨɦɩɨɧɟɧɬɨɣ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɛɥɢɡɥɟɠɚɳɟɝɨ 

ɤ ɜɵɪɚɛɨɬɤɟ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɹɜɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ σ  Д22, 87, 

88Ж. 

ȼ ɧɚɱɚɥɟ ɡɨɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɷɩɸɪɚ σ  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɛɨɥɶɲɨɣ 

ɚɫɢɦɦɟɬɪɢɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ) ɜ  

ɫɬɨɪɨɧɭ ɩɪɢɛɥɢɠɚɸɳɟɣɫɹ ɥɚɜɵ (ɫɦ. ɪɢɫ. 2.2). Ɂɨɧɵ ɪɚɡɝɪɭɡɤɢ ɡɚɬɪɚɝɢɜɚɸɬ  

ɩɟɪɜɵɟ ɫɥɨɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɫ ɭɪɨɜɧɟɦ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ 

=σ 1 – 3 Ɇɉɚ. ȼ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɚɰɢɹ =σ 14 – 17 Ɇɉɚ ɢɦɟɟɬ ɜɟɫɶɦɚ 

ɨɝɪɚɧɢɱɟɧɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɞɨ 0,4 ɦ, ɚ ɲɢɪɢɧɚ ɞɟɣɫɬɜɢɹ =σ 10 – 13 Ɇɉɚ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 1,9 ɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ. Ɍɚɤɠɟ ɧɟɜɵɫɨɤɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ =σ 10 – 14 Ɇɉɚ ɞɟɣɫɬɜɭɟɬ ɩɨɞ ɨɩɨɪɚɦɢ ɫɬɨɟɤ ɪɚɦɧɨɣ ɤɪɟɩɢ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɭɤɚɡɵɜɚɸɬ ɧɚ ɫɥɚɛɨɟ ɜɥɢɹɧɢɟ ɡɨɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 

ɧɚɱɚɥɶɧɨɣ ɩɟɪɢɨɞ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɱɬɨ ɜɩɨɥɧɟ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-

ɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɩɨ ɡɚɦɟɪɭ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɪɨɞɧɨɝɨ ɤɨɧɬɭɪɚ ɜɵɟɦɨɱɧɨɣ 

ɜɵɪɚɛɨɬɤɢ. 

ɉɨ ɦɟɪɟ ɩɨɞɯɨɞɚ ɥɚɜɵ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɫɟɱɟɧɢɸ ɜɵɪɚɛɨɬɤɢ ɟɟ ɜɥɢɹ-

ɧɢɟ ɭɫɢɥɢɜɚɟɬɫɹ (ɫɦ. ɪɢɫ. 2.3 ɢ 2.4):  

– ɫɬɟɩɟɧɶ ɪɚɡɝɪɭɡɤɢ σ  ɜ ɤɪɨɜɥɟ ɢ ɩɨɱɜɟ ɫɧɢɠɚɟɬɫɹ ɢ ɥɨɤɚɥɢɡɭɟɬɫɹ ɜ  

ɧɟɛɨɥɶɲɢɯ ɨɛɥɚɫɬɹɯ, ɚ ɜ ɨɫɬɚɥɶɧɵɯ ɨɛɴɟɦɚɯ ɩɨɪɨɞ ɜɟɥɢɱɢɧɚ =σ 5 – 7 Ɇɉɚ ɭɠɟ 

ɧɟɫɤɨɥɶɤɨ ɩɪɟɜɵɲɚɟɬ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɚɫɫɢɜɚ; 

– ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɭɫɢɥɢɜɚɟɬɫɹ ɚɫɢɦɦɟɬɪɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ σ : ɟɫɥɢ ɫɨ 

ɫɬɨɪɨɧɵ ɫɦɟɠɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɜɟɥɢɱɢɧɚ ɧɚɩɪɹɠɟɧɢɣ =σ 11 – 12 Ɇɉɚ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɜɵɫɨɬɭ ɞɨ 13 – 16 ɦ ɢ ɲɢɪɢɧɭ ɞɨ 7 – 8 ɦ, ɬɨ ɫɨ ɫɬɨɪɨɧɵ  

ɩɨɞɨɲɟɞɲɟɣ ɥɚɜɵ ɬɚɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɨɯɨɞɹɬ ɞɨ ɝɪɚɧɢɰ ɦɨɞɟɥɢ; 

– ɜ ɩɪɢɤɨɧɬɭɪɧɵɯ ɛɨɤɨɜɵɯ ɩɨɪɨɞɚɯ ɧɚ ɜɫɸ ɜɵɫɨɬɭ ɜɵɪɚɛɨɬɤɢ ɢ ɩɨɞ  

ɨɩɨɪɚɦɢ ɫɬɨɟɤ ɪɚɦɵ ɞɟɣɫɬɜɭɸɬ ɪɚɡɪɭɲɚɸɳɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ =σ 20 – 70 Ɇɉɚ, 

ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟɫɹ ɩɨ ɲɢɪɢɧɟ ɞɨ 2,1 ɦ. 
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Ɋɢɫɭɧɨɤ 2.3 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɨɤɪɭɠɚɸɳɟɦ  

ɜɵɟɦɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɩɨ ɫɪɟɞɢɧɟ ɭɱɚɫɬɤɚ ɨɩɨɪɧɨɝɨ  

ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ 

 

 

Ɋɢɫɭɧɨɤ 2.4 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɨɤɪɭɠɚɸɳɟɦ  

ɜɵɟɦɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɜɛɥɢɡɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɱɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɧɟɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢɤɨɧ-

ɬɭɪɧɵɯ ɩɨɪɨɞ ɜ ɛɨɤɚɯ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɡɚɧɢɦɚɸɳɢɯ ɫɭɳɟɫɬɜɟɧɧɵɣ  

ɨɛɴɟɦ ɢ ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɫɩɨɫɨɛɧɵɯ ɫɨɡɞɚɜɚɬɶ ɩɨɜɵɲɟɧɧɭɸ ɛɨɤɨɜɭɸ ɧɚɝɪɭɡɤɭ 

ɧɚ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ. Ɉɛɪɚɳɚɟɬ ɜɧɢɦɚɧɢɟ ɚɤɬɢɜɧɨɟ ɪɚɫɫɥɨɟɧɢɟ ɩɪɢɤɨɧɬɭɪ-

ɧɵɯ ɩɨɪɨɞ ɩɨɱɜɵ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 0,8 ɦ, ɱɬɨ ɩɪɨɜɨɰɢɪɭɟɬ ɟɟ ɩɭɱɟɧɢɟ. 

2.3 ɇɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɛɚɡɨɜɨɣ ɤɪɟɩɟɠɧɨɣ  

ɫɢɫɬɟɦɵ ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɐɟɥɶ ɧɚɫɬɨɹɳɟɝɨ ɩɨɞɪɚɡɞɟɥɚ ɫɨɫɬɨɢɬ ɜ ɨɰɟɧɤɟ ɇȾɋ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ 

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɭɱɚɫɬɤɟ, ɩɨɩɚɞɚɸɳɟɦ ɜ ɩɟɪɟɞɧɟɸ ɱɚɫɬɶ ɡɨɧɵ ɨɩɨɪɧɨ-

ɝɨ ɞɚɜɥɟɧɢɹ. Ⱥɧɚɥɢɡ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ ɜɵɩɨɥɧɟɧ ɜ ɤɚɠɞɨɦ ɝɪɭɡɨɧɟɫɭɳɟɦ 

ɷɥɟɦɟɧɬɟ: ɪɚɦɧɨɣ ɤɪɟɩɢ, ɚɧɤɟɪɚɯ ɢ ɰɟɧɬɪɚɥɶɧɵɯ ɫɬɨɣɤɚɯ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ  

Д22, 89, 90Ж. 

ɂɬɨɝɨɜɨɣ ɤɨɦɩɨɧɟɧɬɨɣ, ɩɨɞɜɟɪɝɧɭɬɨɣ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟ-

ɦɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɹɜɥɹɸɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ σ , ɷɩɸɪɵ ɤɨ-

ɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.5 – 2.7.  

ȼ ɧɚɱɚɥɟ ɡɨɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ (ɫɦ. ɪɢɫ. 2.5) ɩɨɥɟ σ  ɜ 

ɷɥɟɦɟɧɬɚɯ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. ȼ 

ɪɚɦɧɨɣ ɤɪɟɩɢ (ɤɚɤ ɢ ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ) ɧɚɢɛɨɥɟɟ  

ɧɚɝɪɭɠɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɬɨɣɤɢ. ȼɟɪɯɧɹɤ ɪɚɦɵ, ɛɥɚɝɨɞɚɪɹ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɨɦɭ 

ɤɪɟɩɥɟɧɢɸ ɢ ɫɬɨɣɤɟ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ, ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɝɪɭɠɟɧɧɨɦ 

ɫɨɫɬɨɹɧɢɢ: 

– ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ σ  ɫɨɫɬɚɜɥɹɸɬ ɜɫɟɝɨ 52 – 70% ɨɬ ɩɪɟɞɟɥɚ  

ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ ɋɬ.5; 

– ɜ ɪɚɣɨɧɟ ɩɹɬɵ ɫɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɞɨ =σ 200 – 260 Ɇɉɚ ɢ 

ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ; 

– ɜ ɥɨɤɚɥɶɧɨɣ ɨɛɥɚɫɬɢ ɤɨɧɬɚɤɬɚ ɫɬɨɣɤɢ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɫ ɜɟɪɯɧɹɤɨɦ  

ɞɟɣɫɬɜɭɸɬ ɤɨɧɰɟɧɬɪɚɰɢɢ =σ 180 – 250 Ɇɉɚ, ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɜɨɞɹɬ ɤ 

ɚɤɬɢɜɧɨɦɭ ɢɡɝɢɛɭ ɜɟɪɯɧɹɤɚ ɫ ɩɨɬɟɪɟɣ ɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɮɨɪɦɵ. 
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Ɋɢɫɭɧɨɤ 2.5 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɛɚɡɨɜɨɣ  

ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɧɚɱɚɥɟ ɡɨɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 2.6 – ɗɩɸɪɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɛɚɡɨɜɨɣ  

ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨɫɪɟɞɢɧɟ ɭɱɚɫɬɤɚ  

ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 
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Ɋɢɫɭɧɨɤ 2.7 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɛɚɡɨɜɨɣ  

ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜɛɥɢɡɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ 

 

ȼ ɫɬɨɣɤɚɯ ɪɚɦɵ, ɨɫɨɛɟɧɧɨ ɩɨ ɞɥɢɧɟ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ =σ 260 –  

300 Ɇɉɚ ɜɵɡɵɜɚɸɬ ɩɥɚɫɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ (ɢɥɢ ɛɥɢɡɤɨɟ ɤ ɧɟɦɭ) ɢɯ ɦɚɬɟɪɢɚɥɚ. 

ɏɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ σ  ɩɨ ɫɟɱɟɧɢɸ ɋȼɉ ɭɤɚɡɵɜɚɟɬ ɧɚ ɭɱɚɫɬɤɢ ɚɤɬɢɜɧɨɝɨ 

ɢɡɝɢɛɚ ɫɬɨɟɤ: 

– ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɧɚ ɜɵɫɨɬɟ 1,8 – 2,2 ɦ; 

– ɜ ɫɬɨɪɨɧɭ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɧɚ ɜɵɫɨɬɟ 1,4 – 1,7 ɦ; 

– ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɧɚ ɜɵɫɨɬɟ 0,7 – 1,3 ɦ; 

– ɜ ɫɬɨɪɨɧɭ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɜ ɪɚɣɨɧɟ ɨɩɨɪɵ ɫɬɨɣɤɢ ɧɚ ɜɵɫɨɬɟ ɞɨ 0,3 – 0,5 ɦ. 

Ɍɚɤɨɣ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ ɢɡɝɢɛ ɜɵɡɵɜɚɟɬ ɩɨɬɟɪɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɨɣɤɢ ɪɚ-

ɦɵ ɢ ɬɪɟɛɭɟɬ ɟɟ ɭɫɢɥɟɧɢɹ. 

ɐɟɧɬɪɚɥɶɧɚɹ ɫɬɨɣɤɚ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɪɚɜɧɨ-

ɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ σ  ɩɨ ɞɥɢɧɟ ɢ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ; ɭɪɨɜɟɧɶ =σ 20 – 

40 Ɇɉɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɰɟɥɨɦ, ɧɨ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ σ  ɭɠɟ  

ɞɨɫɬɢɝɚɟɬ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɫɨɫɧɵ ɜɞɨɥɶ ɜɨɥɨɤɨɧ. 
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Ⱥɧɤɟɪɚ ɜ ɫɢɫɬɟɦɟ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɩɨɤɚ ɧɟ ɢɫɩɵɬɵɜɚɸɬ ɡɧɚɱɢ-

ɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ( =σ 50 – 90 Ɇɉɚ) ɩɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɫɜɨɟɣ ɞɥɢɧɵ ɢ ɬɨɥɶɤɨ ɧɚ 

ɛɥɢɠɧɢɯ ɤ ɤɨɧɬɭɪɭ ɜɵɪɚɛɨɬɤɢ ɭɱɚɫɬɤɚɯ =σ 110 – 140 Ɇɉɚ. ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜ-

ɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɚɧɤɟɪ ɫɨ ɫɬɨɪɨɧɵ ɥɚɜɵ, ɝɞɟ ɦɚɤɫɢɦɭɦɵ =σ 180 – 210 Ɇɉɚ 

ɭɠɟ ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɪɚɫɱɟɬɧɨɦɭ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɚɪɦɚɬɭɪɵ ɚɧɤɟɪɚ. 

ɉɪɢ ɩɨɞɯɨɞɟ ɥɚɜɵ (ɫɦ. ɪɢɫ. 2.6 ɢ 2.7) ɧɚɛɥɸɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɤɨɧɨɦɟɪ-

ɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɜɵɟɦɨɱɧɨɣ 

ɜɵɪɚɛɨɬɤɢ. ȼɟɪɯɧɹɤ ɪɚɦɧɨɣ ɤɪɟɩɢ ɜɵɩɨɥɚɠɢɜɚɟɬɫɹ ɫ ɩɨɹɜɥɟɧɢɟɦ ɩɪɟɞɟɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ( =σ 260 – 290 Ɇɉɚ) ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɋȼɉ, ɚ ɜ 

ɨɛɥɚɫɬɢ ɤɨɧɬɚɤɬɚ ɫɨ ɫɬɨɣɤɨɣ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɪɚɡɜɢ-

ɜɚɸɬɫɹ ɟɳɟ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ( ≥σ 290 Ɇɉɚ), ɱɬɨ ɜɵɡɵɜɚɟɬ ɩɟɪɟɝɢɛ ɜɟɪɯɧɹɤɚ ɢ 

ɟɳɟ ɪɚɡ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɭɫɬɚɧɨɜɤɢ ɠɟɫɬɤɢɯ ɰɟɧɬɪɚɥɶ-

ɧɵɯ ɫɬɨɟɤ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ. 

ɋɬɨɣɤɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɣ ɫɜɨɟɣ ɞɥɢɧɟ ɩɟɪɟɯɨɞɹɬ ɜ ɩɥɚ-

ɫɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɬɪɟɛɭɸɬ ɭɫɢɥɟɧɢɹ ɜ ɛɨɤɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɫɬɨɣɤɟ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɢɡɦɟɧɹ-

ɸɬɫɹ ɧɟ ɫɬɨɥɶ ɫɭɳɟɫɬɜɟɧɧɨ, ɨɞɧɚɤɨ ɜ ɟɟ ɜɟɪɯɧɟɣ ɱɚɫɬɢ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢ-

ɦɚɥɶɧɵɣ ɢɡɝɢɛ, ɩɨɹɜɥɹɸɬɫɹ ɥɨɤɚɥɶɧɵɟ ɨɛɥɚɫɬɢ ɫ ɪɚɡɪɭɲɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ 

=σ 45 – 55 Ɇɉɚ. Ɉɛɟɫɩɟɱɟɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɰɟɧɬɪɚɥɶɧɵɯ ɫɬɨɟɤ 

ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɩɨɡɜɨɥɢɬ ɜɵɩɨɥɧɢɬɶ ɞɜɟ ɩɨɡɢɬɢɜɧɵɟ ɮɭɧɤɰɢɢ: ɫɧɢɡɢɬɶ ɧɚɩɪɹ-

ɠɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɢɡɝɢɛɚ ɜ ɫɚɦɢɯ ɫɬɨɣɤɚɯ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɝɪɚɧɢɱɢɬ ɩɥɚɫɬɢ-

ɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɜ ɜɟɪɯɧɹɤɟ ɪɚɦɵ ɢ ɟɝɨ ɩɟɪɟɝɢɛ ɜ ɨɛɥɚɫɬɢ ɤɨɧɬɚɤɬɚ ɫɨ ɫɬɨɣɤɨɣ 

ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ. 

ȼ ɚɧɤɟɪɚɯ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ, ɨɫɨɛɟɧɧɨ ɩɟɪɢɮɟɪɢɣɧɵɯ, ɩɪɨɢɫɯɨɞɢɬ 

ɭɜɟɥɢɱɟɧɢɟ σ  ɞɨ ɡɧɚɱɟɧɢɣ 200 – 260 Ɇɉɚ ɧɚ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɜɵɪɚɛɨɬɤɟ ɭɱɚɫɬ-

ɤɚɯ ɢɯ ɞɥɢɧɵ. ȼ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɚɧɤɟɪɟ ɞɟɣɫɬɜɭɸɬ ɩɨɜɵɲɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ (ɞɨ 

290 Ɇɉɚ) ɧɚ ɛɨɥɟɟ ɩɪɨɬɹɠɟɧɧɨɦ ɭɱɚɫɬɤɟ ɟɝɨ ɞɥɢɧɵ. ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ  

ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɚɧɤɟɪɚɯ (ɜɛɥɢɡɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ) ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥ-

ɧɭɸ ɡɚɝɪɭɡɤɭ ɩɟɪɢɮɟɪɢɣɧɵɯ ɚɧɤɟɪɨɜ, ɚ ɧɚɢɦɟɧɟɟ ɧɚɝɪɭɠɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɰɟɧ-

ɬɪɚɥɶɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɚɧɤɟɪ. 
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2.4 ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɩɨɪɨɞ ɜ ɡɨɧɚɯ ɧɚɱɚɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɯ-

ɪɚɧɧɨɣ ɩɨɥɨɫɵ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ  

ɉɨɫɥɟ ɩɪɨɯɨɞɚ ɩɟɪɜɨɣ ɥɚɜɵ ɪɚɫɫɦɨɬɪɟɧɨ ɢɡɦɟɧɟɧɢɟ ɩɨɥɹ ɩɪɢɜɟɞɟɧɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ σ  ɨɬ ɭɱɚɫɬɤɚ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ (ɪɢɫ. 2.8) ɞɨ ɭɱɚɫɬ-

ɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɪɢɫ. 2.9). 

 

Ɋɢɫɭɧɨɤ 2.8 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜɨ ɜɦɟɳɚɸɳɟɦ  

ɜɵɪɚɛɨɬɤɭ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  

ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ 

 

ɉɨɫɥɟ ɜɨɡɜɟɞɟɧɢɹ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɧɚ, ɤɚɤ ɛɨɥɟɟ ɠɟɫɬɤɢɣ ɷɥɟɦɟɧɬ,  

ɧɚɱɢɧɚɟɬ ɜɨɫɩɪɢɧɢɦɚɬɶ ɩɨɜɵɲɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɫɨ ɫɬɨɪɨɧɵ ɨɩɭɫɤɚɸɳɢɯɫɹ  

ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɤɪɨɜɥɢ ɢ ɩɟɪɟɞɚɜɚɬɶ ɟɟ ɧɚ ɛɟɪɦɭ ɜɵɪɚɛɨɬɤɢ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ σ  (ɫɦ. ɪɢɫ. 2.8) ɜ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ. ȼ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟ ɧɚɞ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɤɨɧɰɟɧɬɪɚ-
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ɰɢɹ ɪɚɡɪɭɲɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ =σ 30 – 80 Ɇɉɚ ɞɟɣɫɬɜɭɸɬ ɬɨɥɶɤɨ ɜ ɥɨɤɚɥɶɧɵɯ 

ɨɛɥɚɫɬɹɯ ɧɚɞ ɛɨɥɟɟ ɠɟɫɬɤɢɦɢ ɪɹɞɚɦɢ ɞɟɪɟɜɹɧɧɵɯ ɫɬɨɟɤ. ɗɬɢ ɨɱɚɝɢ maxσ  ɩɨɤɚ ɧɟ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɭɳɟɫɬɜɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɡɚ ɢɯ ɩɪɟɞɟɥɚɦɢ ɜɟɥɢɱɢɧɚ  

=σ 18 – 23 Ɇɉɚ ɟɳɟ ɧɟ ɩɪɟɜɵɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞɵ ɫɠɚɬɢɸ.  

 

 

Ɋɢɫɭɧɨɤ 2.9 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜɨ ɜɦɟɳɚɸɳɟɦ  

ɜɵɪɚɛɨɬɤɭ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɧɚ ɭɱɚɫɬɤɟ ɫɬɚɛɢɥɢɡɚɰɢɢ  

ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
ɉɪɢ ɜɨɡɪɚɫɬɚɧɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɭɤɚɡɚɧɧɵɯ ɨɛɥɚɫɬɹɯ  

ɧɚɱɢɧɚɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɫ ɪɚɡɜɢɬɢɟɦ ɩɨɜɵɲɟɧɧɵɯ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ. Ɇɟɯɚɧɢɡɦ ɩɪɨɬɟɤɚɧɢɹ ɷɬɨɝɨ 

ɩɪɨɰɟɫɫɚ ɨɛɭɫɥɨɜɥɟɧ ɭɜɟɥɢɱɟɧɢɟɦ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɡɭɩɪɨɱɧɟɧɧɨɝɨ ɨɛɴɟɦɚ  

ɩɨɪɨɞ ɧɚɞ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɨɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɩɭɫɤɚɸɳɢɟɫɹ ɫɥɨɢ ɨɫɧɨɜɧɨɣ 

ɤɪɨɜɥɢ ɛɭɞɭɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚɝɪɭɠɚɬɶ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ 

ɨɝɪɚɧɢɱɢɬɶ ɨɛɴɟɦɵ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɧɚɞ ɛɥɢɠɧɟɣ ɤ 

ɜɵɪɚɛɨɬɤɟ ɱɚɫɬɶɸ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɨɫɧɨɜɧɭɸ ɧɚɝɪɭɡɤɭ ɩɟɪɟɧɟɫɬɢ ɜ ɝɥɭɛɶ 
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ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ.  

Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɩɪɨɢɫɯɨɞɹɬ ɜ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ 

ɩɨɞ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɨɣ. Ɂɞɟɫɶ ɤɨɧɰɟɧɬɪɚɰɢɢ =σ 30 – 50 Ɇɉɚ ɩɨɤɚ ɢɦɟɸɬ ɟɳɟ 

ɛɨɥɟɟ ɨɝɪɚɧɢɱɟɧɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɧɨ ɜɨɡɧɢɤɚɟɬ ɪɹɞ ɨɱɚɝɨɜ ɜ ɪɚɣɨɧɟ ɫɬɨɟɤ 

ɪɚɦ, ɤɨɬɨɪɵɟ ɜɩɨɫɥɟɞɫɬɜɢɢ ɫɮɨɪɦɢɪɭɸɬ ɩɨɜɵɲɟɧɧɭɸ ɛɨɤɨɜɭɸ ɧɚɝɪɭɡɤɭ. Ɍɨ 

ɟɫɬɶ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɝɪɭɡɢɬɶ ɩɪɢɤɨɧɬɭɪɧɵɟ ɩɨɪɨɞɵ ɛɟɪɦɵ ɨɩɹɬɶ-ɬɚɤɢ ɫ  

ɩɨɦɨɳɶɸ ɜɜɟɞɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ɠɟɫɬɤɨɫɬɢ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ. 

ɋɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɥɨɤɚɥɶɧɵɟ ɨɛɥɚɫɬɢ ɨɩɚɫɧɵɯ ɤɨɧɰɟɧɬɪɚ-

ɰɢɣ ɨɛɪɚɡɭɸɬɫɹ ɬɨɥɶɤɨ ɜ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ ɩɨ 

ɜɵɫɨɬɟ ɟɟ ɩɨɞɪɵɜɤɢ. ɂ ɡɞɟɫɶ ɫɭɳɟɫɬɜɭɟɬ ɩɟɪɫɩɟɤɬɢɜɚ ɪɨɫɬɚ ɛɨɤɨɜɨɣ ɧɚɝɪɭɡɤɢ 

ɧɚ ɫɬɨɣɤɢ ɪɚɦɧɨɣ ɤɪɟɩɢ. 

ɍɤɚɡɚɧɧɵɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɪɚɫɱɟɬɨɦ ɩɨɥɹ σ  ɜ ɛɥɢɡɥɟ-

ɠɚɳɟɦ ɦɚɫɫɢɜɟ ɧɚ ɭɱɚɫɬɤɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɫɥɟ 

ɩɪɨɯɨɞɚ ɥɚɜɵ (ɫɦ. ɪɢɫ. 2.9). Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɲɢɪɟɧɢɟ ɡɨɧ ɨɩɨɪ-

ɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɣ σ  ɭɪɨɜɧɹ 30 – 49 Ɇɉɚ. Ɍɚɤ, ɫɨ  

ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɨɬɦɟɱɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ σ  ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ 

ɜɫɟɣ ɜɵɫɨɬɟ ɩɨɞɪɵɜɤɢ ɩɨɱɜɵ ɢ ɧɢɠɟ ɨɩɨɪ ɫɬɨɟɤ ɪɚɦɵ ɢ ɜ ɛɨɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 

0,8 – 1,0 ɦ. Ɂɞɟɫɶ ɨɞɧɨɡɧɚɱɧɨ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɪɚɡɪɭɲɟɧɢɟ ɞɚɠɟ ɧɟɨɛɜɨɞɧɟɧ-

ɧɨɣ ɩɨɪɨɞɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɜɵɲɟɧɧɨɣ ɛɨɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɫɬɨɣɤɢ ɪɚɦɧɨɣ 

ɤɪɟɩɢ. ȼ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɜ ɪɚɣɨɧɟ ɪɚɡɦɟɳɟɧɢɹ  

ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ ɪɚɡɪɭɲɚɸɳɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ σ  ɦɧɨɝɨɤɪɚɬ-

ɧɨ ɪɚɫɲɢɪɹɸɬ ɨɛɥɚɫɬɶ ɫɜɨɟɝɨ ɞɟɣɫɬɜɢɹ. ɇɚɩɪɢɦɟɪ, ɜ ɤɪɨɜɥɟ ɲɢɪɢɧɚ ɡɨɧɵ ɪɚɡɭ-

ɩɪɨɱɧɟɧɢɹ ɞɨɫɬɢɝɚɟɬ 2,0 – 2,2 ɦ, ɚ ɜɵɫɨɬɚ – 1,2 – 1,4 ɦ. Ɋɚɡɭɩɪɨɱɧɟɧɧɚɹ ɩɨɪɨɞɚ 

ɱɚɫɬɢɱɧɨ «ɨɛɵɝɪɵɜɚɟɬ» ɨɯɪɚɧɧɭɸ ɫɢɫɬɟɦɭ, ɩɪɨɧɢɤɚɹ ɜ ɢɦɟɸɳɢɟɫɹ ɩɨɥɨɫɬɢ ɢ 

ɩɭɫɬɨɬɵ. Ɋɟɚɤɰɢɹ ɧɚ ɩɨɪɨɞɧɵɟ ɫɥɨɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɫɧɢɠɚɟɬɫɹ, ɚ ɩɪɢ ɢɯ  

ɨɩɭɫɤɚɧɢɢ ɭɫɢɥɢɜɚɟɬɫɹ ɝɨɪɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ. ȼ ɩɨɪɨɞɚɯ  

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɛɟɪɦɵ ɧɚ ɲɢɪɢɧɭ ɞɨ 1,8 – 2,0 ɦ ɩɪɨɢɫ-

ɯɨɞɢɬ ɟɟ ɪɚɡɪɭɲɟɧɢɟ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟɦ 

ɫɬɨɟɤ ɪɚɦ. 
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2.5 Ⱥɧɚɥɢɡ ɯɚɪɚɤɬɟɪɚ ɩɪɨɹɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ  

ɛɚɡɨɜɨɣ ɨɯɪɚɧɧɨɣ ɢ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɚɯ ɩɨɡɚɞɢ ɥɚɜɵ 

ɉɨɫɥɟ ɩɪɨɯɨɞɚ ɥɚɜɵ ɢ ɜɨɡɜɟɞɟɧɢɹ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɥɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɨɬɱɚɫɬɢ ɦɟɧɹɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɱɚɫɬɤɨɦ ɨɩɨɪɧɨ-

ɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ, ɫɨɯɪɚɧɹɹ ɨɛɳɢɟ ɱɟɪɬɵ (ɪɢɫ. 2.10).  

 

 

Ɋɢɫɭɧɨɤ 2.10 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɛɚɡɨɜɨɣ  

ɤɪɟɩɟɠɧɨɣ ɢ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɚɯ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

 

ȼɟɪɯɧɹɤ ɪɚɦɵ ɨɫɬɚɟɬɫɹ ɧɚɢɦɟɧɟɟ ɧɚɝɪɭɠɟɧɧɵɦ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɥɚɫɬɢɱɟ-

ɫɤɨɝɨ ɤɨɧɬɚɤɬɚ ɫɨ ɫɬɨɣɤɨɣ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɪɚɜɧɨɦɟɪɧɨɫɬɶ  

ɪɚɫɩɪɟɞɟɥɟɧɢɹ σ  ɜ ɫɬɨɣɤɚɯ ɪɚɦɵ ɧɚɪɭɲɚɟɬɫɹ ɩɨɹɜɥɟɧɢɟɦ ɞɟɮɨɪɦɚɰɢɣ ɢɡɝɢɛɚ: 

– ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɢɡɝɢɛ ɫɬɨɟɤ ɪɚɦɵ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɟɧ ɢ 

ɧɚɩɪɚɜɥɟɧ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ, ɚ ɜ ɨɩɨɪɟ ɫɬɨɣɤɢ – ɜ  

ɫɬɨɪɨɧɭ ɦɚɫɫɢɜɚ; 

– ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɚɤɬɢɜɧɵɣ 

ɢɡɝɢɛ ɫɬɨɣɤɢ ɪɚɦɵ ɫ ɪɟɝɭɥɹɪɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɡɧɚɤɚ ɤɪɢɜɢɡɧɵ: ɜ ɩɨɥɨɫɬɶ ɜɵɪɚ-
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ɛɨɬɤɢ ɧɚ ɭɪɨɜɧɟ ɢɡɜɥɟɱɟɧɧɨɝɨ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ; ɜ ɫɬɨɪɨɧɭ ɦɚɫɫɢɜɚ ɩɨ ɜɵɫɨɬɟ 

ɛɟɪɦɵ ɢ ɜ ɪɚɣɨɧɟ ɨɩɨɪɵ ɫɬɨɣɤɢ. 

ɇɚɩɪɹɠɟɧɢɹ σ  ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɫɬɨɣɤɟ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɪɚɜɧɨ-

ɦɟɪɧɵ ɢ ɨɫɬɚɸɬɫɹ ɧɚ ɩɪɟɠɧɟɦ ɭɪɨɜɧɟ ( =σ 20 – 40 Ɇɉɚ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɡɨɧɨɣ 

ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɥɚɜɵ. 

ɋɪɟɞɢ ɚɧɤɟɪɨɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɚɧɤɟɪ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɜ ɤɪɨɜɥɟ ɧɚɞ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ; ɜ ɟɝɨ ɚɪɦɚɬɭɪɟ ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ Ɍσ  ɫɬɚɥɢ ɧɚ ɫɪɟɞɢɧɧɨɦ ɭɱɚ-

ɫɬɤɟ ɞɥɢɧɵ, ɚ ɧɚ ɡɚɝɥɭɛɥɟɧɧɨɦ ɭɱɚɫɬɤɟ ɩɪɢɛɥɢɠɚɸɬɫɹ ɢɥɢ ɪɚɜɧɵ Ɍσ . ɗɬɨ  

ɨɛɴɹɫɧɹɟɬɫɹ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɧɚɩɪɹɠɟɧɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɣ ɜ ɨɛɥɚɫɬɢ 

ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɞ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ. 

Ɉɫɬɚɥɶɧɵɟ ɚɧɤɟɪɚ ɧɚɯɨɞɹɬɫɹ ɜ ɭɩɪɭɝɨɦ ɫɨɫɬɨɹɧɢɢ. ɇɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧ-

ɧɵɦɢ ɹɜɥɹɸɬɫɹ ɩɟɪɢɮɟɪɢɣɧɵɟ ɚɧɤɟɪɵ, ɝɞɟ ɧɚ ɡɚɝɥɭɛɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɢ ɛɥɢɠ-

ɧɢɯ ɤ ɤɨɧɬɭɪɭ ɜɵɪɚɛɨɬɤɢ, ɜɟɥɢɱɢɧɚ σ  ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ 

ɚɪɦɚɬɭɪɵ. Ɍɚɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ σ  ɩɨ ɞɥɢɧɟ ɚɧɤɟɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɥɨɠɢɜɲɢɦɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɨ ɦɟɯɚɧɢɡɦɟ ɪɚɛɨɬɵ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɢ 

ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɨɰɟɫɫ ɢɯ ɫɦɟɳɟɧɢɹ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɫɨɜɦɟɫɬɧɨ ɫ ɭɩɪɨɱɧɹɟ-

ɦɵɦɢ ɩɨɪɨɞɚɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɤɨɬɨɪɵɟ ɪɚɫɫɥɚɢɜɚɸɬɫɹ ɛɨɥɟɟ  

ɢɧɬɟɧɫɢɜɧɨ ɜ ɩɪɢɤɨɧɬɭɪɧɨɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ ɢ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɨ – ɜ ɡɚɝɥɭɛ-

ɥɟɧɧɨɣ ɱɚɫɬɢ ɞɥɢɧɵ ɚɧɤɟɪɨɜ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ, ɱɬɨ ɚɤɬɢɜɧɵɟ ɫɦɟɳɟɧɢɹ ɩɨɪɨɞ 

ɤɪɨɜɥɢ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɞɥɢɧɵ ɚɧɤɟɪɨɜ ɜ 2,4 ɦ: ɫɨɫɬɨɹɧɢɟ ɤɪɨɜɥɢ ɫɨ ɫɬɨɪɨ-

ɧɵ ɥɚɜɵ (ɨɫɨɛɟɧɧɨ, ɧɚɞ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ) ɬɪɟɛɭɟɬ ɧɟ ɬɨɥɶɤɨ ɛɨɥɟɟ ɝɭɫ-

ɬɨɣ ɫɟɬɤɢ ɚɪɦɢɪɨɜɚɧɢɹ, ɧɨ ɢ ɟɝɨ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. 

Ɉɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ – ɭɫɬɚɧɨɜ-

ɤɚ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɭɩɪɨɱ-

ɧɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ, ɨɝɪɚɧɢɱɢɜɚɹ ɟɟ ɪɚɫɫɥɨɟɧɢɟ. ȿɫɥɢ ɪɚɡɦɟɫɬɢɬɶ ɞɜɚ ɤɚɧɚɬɧɵɯ 

ɚɧɤɟɪɚ (ɫ ɲɚɝɨɦ =L 1,6 – 2,0 ɦ) ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɫɢɦɦɟɬɪɢɱɧɨ ɩɨ 0,8 – 1,0 ɦ 

ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ ɩɨɞ ɭɝɥɨɦ 70 – 80º ɤ ɝɨɪɢɡɨɧɬɚɥɢ, ɬɨ ɨɧɢ ɭɩɪɨɱ-

ɧɹɸɬ ɨɛɴɟɦ ɤɪɨɜɥɢ ɧɚ ɲɢɪɢɧɭ ɞɨ 7,5 – 8,0 ɦ. Ⱦɚɧɧɨɣ ɲɢɪɢɧɵ ɡɨɧɵ ɭɩɪɨɱɧɟɧɢɹ 

ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɥɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɨɛɥɚɫɬɢ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɞ ɨɯɪɚɧɧɨɣ 
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ɤɨɧɫɬɪɭɤɰɢɟɣ, ɧɨ ɩɨɜɵɲɟɧɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɪɨɞɧɵɯ ɤɨɧɫɨɥɟɣ ɷɬɨɝɨ ɢ ɧɟ  

ɬɪɟɛɭɟɬ ɩɨ ɩɪɢɱɢɧɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɡɦɟɪɨɜ ɡɨɧɵ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ.  

ȼ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ  

ɧɟɛɨɥɶɲɨɦ ɫɦɹɬɢɢ ɞɪɟɜɟɫɢɧɵ ɧɚɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɧɚɤɚɬɧɵɣ ɤɨɫɬɟɪ ɢ ɛɪɭɫɶɹ  

ɩɟɪɟɤɪɵɬɢɹ. ȼɫɟ ɞɟɪɟɜɹɧɧɵɟ ɫɬɨɣɤɢ ɢɫɩɵɬɵɜɚɸɬ ɧɚɩɪɹɠɟɧɢɹ σ , ɜ 1,5 – 3 ɪɚɡɚ 

ɩɪɟɜɵɲɚɸɳɢɟ ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɨɧɢ ɚɤɬɢɜɧɨ  

ɞɟɮɨɪɦɢɪɭɸɬɫɹ, ɚ ɩɪɨɰɟɫɫ ɜɞɚɜɥɢɜɚɧɢɹ ɜ ɩɨɪɨɞɵ ɩɨɱɜɵ ɢ ɤɪɨɜɥɢ ɨɩɪɟɞɟɥɟɧ-

ɧɵɦ ɨɛɪɚɡɨɦ ɩɪɟɞɨɯɪɚɧɹɟɬ ɫɬɨɣɤɢ ɨɬ ɩɨɥɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ.  

ɉɪɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟ-

ɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɪɹɞ ɢɡɦɟɧɟɧɢɣ ɜ ɩɨɥɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ  

ɧɚɩɪɹɠɟɧɢɣ σ  (ɪɢɫ. 2.11) ɫ ɨɛɳɟɣ ɬɟɧɞɟɧɰɢɟɣ ɧɟɤɨɬɨɪɨɝɨ ɭɫɢɥɟɧɢɹ ɧɚɝɪɭɠɟɧ-

ɧɨɫɬɢ ɤɪɟɩɟɠɧɨɣ ɢ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦ. ɗɬɨ ɤɚɫɚɟɬɫɹ ɫɥɟɞɭɸɳɢɯ ɝɪɭɡɨɧɟɫɭɳɢɯ 

ɷɥɟɦɟɧɬɨɜ. ȼ ɫɬɨɣɤɟ ɪɚɦɵ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɜɵɫɨɬɟ 

ɞɨ 0,7 ɦ ɨɬ ɩɨɱɜɵ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɞɨ 10 – 15% ɧɚɩɪɹɠɟɧɢɹ σ  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɢɟ ɪɚɡɦɟɪɵ ɨɛɥɚɫɬɢ ɨɞɧɨɡɧɚɱɧɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ( ≥σ 300 Ɇɉɚ). 

ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɬɟɬ ɧɚɝɪɭɡɤɚ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɫɬɨɣɤɭ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ, 

ɤɨɬɨɪɚɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɦɭ ɫɜɨɟɦɭ ɨɛɴɟɦɭ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨɦ ɢɥɢ 

ɛɥɢɡɤɨɦ ɤ ɧɟɦɭ ɫɨɫɬɨɹɧɢɹɯ. Ɍɚɤɠɟ ɡɧɚɱɢɦɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ σ  ɜ ɞɜɭɯ ɩɟɪɢɮɟ-

ɪɢɣɧɵɯ ɚɧɤɟɪɚɯ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ ɢ, ɨɫɨɛɟɧɧɨ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɚɧɤɟɪɟ 

ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɗɬɨ ɟɳɟ ɪɚɡ ɩɨɞɱɟɪɤɢɜɚɟɬ ɰɟɥɟɫɨɨɛ-

ɪɚɡɧɨɫɬɶ ɭɫɢɥɟɧɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɨɛɴɟɦɚ ɩɨɪɨɞ ɤɪɨɜɥɢ ɧɚɞ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɨɣ, 

ɩɨɞɜɢɠɤɢ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɹɬ ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. ɇɚ ɷɬɨ ɭɤɚɡɵ-

ɜɚɟɬ ɬɚɤɠɟ ɪɨɫɬ ɧɚɝɪɭɡɤɢ ɜɨ ɜɫɟɯ ɷɥɟɦɟɧɬɚɯ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ: 

– ɜ ɧɚɤɚɬɚɧɧɨɦ ɤɨɫɬɪɟ ɧɚɩɪɹɠɟɧɢɹ σ  ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɛɥɢɡ-

ɤɢ ɢɥɢ ɪɚɜɧɵ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɨɫɧɵ ɫɠɚɬɢɸ, ɚ ɜ ɭɝɥɨɜɵɯ ɱɚɫɬɹɯ ɡɚɦɟɬɧɨ ɩɪɟ-

ɜɵɲɚɸɬ ɟɝɨ; ɨɞɧɚɤɨ, ɡɚ ɫɱɟɬ ɫɦɹɬɢɹ ɞɪɟɜɟɫɢɧɵ, ɧɢɡɤɨɝɨ ɨɬɧɨɲɟɧɢɹ ɜɵɫɨɬɵ  

ɤɨɫɬɪɚ ɤ ɨɫɬɚɥɶɧɵɦ ɟɝɨ ɪɚɡɦɟɪɚɦ (ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ), ɜɞɚɜɥɢɜɚɧɢɹ ɜ ɩɨɪɨɞɵ 

ɩɨɱɜɵ ɢ ɤɪɨɜɥɢ ɧɚɤɚɬɧɵɣ ɤɨɫɬɟɪ ɩɪɨɞɨɥɠɚɟɬ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɢ ɨɩɨɪɧɨɣ  

ɱɚɫɬɢ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɧɨ ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɟɟ ɜɵɫɨɬɚ ɢ, ɤɚɤ ɫɥɟɞɫɬ-

ɜɢɟ, – ɜɵɫɨɬɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ; 
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– ɜɨ ɜɫɟɯ ɞɟɪɟɜɹɧɧɵɯ ɫɬɨɣɤɚɯ ɢ ɛɟɡ ɬɨɝɨ ɜɵɫɨɤɢɟ ɧɚɩɪɹɠɟɧɢɹ σ  ɭɜɟɥɢɱɢ-

ɜɚɸɬɫɹ ɧɚ 10 – 20% ɢ ɫɩɨɫɨɛɧɵ ɢɯ ɪɚɡɪɭɲɢɬɶ, ɧɟɫɦɨɬɪɹ ɧɚ ɞɟɣɫɬɜɢɟ ɞɪɭɝɢɯ 

ɮɚɤɬɨɪɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 2.11 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɛɚɡɨɜɨɣ  

ɤɪɟɩɟɠɧɨɣ ɢ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɚɯ ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ  

ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɚ ɬɟɧɞɟɧɰɢɹ ɞɥɢɬɟɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɨɩɭɫɤɚɧɢɹ 

ɩɨɪɨɞ ɤɪɨɜɥɢ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɣ  

ɹɜɥɹɟɬɫɹ ɪɨɫɬ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɪɨɞ ɛɟɪɦɵ ɢ ɫɬɨɟɤ ɪɚɦɵ, ɚ 

ɬɚɤɠɟ ɰɟɧɬɪɚɥɶɧɵɯ ɫɬɨɟɤ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɢ ɚɧɤɟɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɉɫɬɚɥɶɧɵɟ ɝɪɭɡɨɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ (ɰɟɧ-

ɬɪɚɥɶɧɵɟ ɚɧɤɟɪɚ ɜ ɫɜɨɞɟ, ɜɟɪɯɧɹɤ ɪɚɦɵ ɢ ɟɟ ɫɬɨɣɤɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ 

ɦɚɫɫɢɜɚ) ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɸɬ ɫɜɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɩɭɫɬɹ ɞɥɢɬɟɥɶ-

ɧɵɣ ɩɟɪɢɨɞ ɩɨɫɥɟ ɩɪɨɯɨɞɚ ɥɚɜɵ. 
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2.6 Ɇɟɬɨɞɢɤɚ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɛɨɬɵ  

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 

Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɜɵɪɚɛɨɬɨɤ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪ-

ɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɢɞɟ ɩɟɪɟɦɟɳɟɧɢɣ ɤɨɧɬɭɪɚ ɜɵɟɦɨɱɧɨɝɨ ɲɬɪɟɤɨɜ ɧɚ ɤɥɸɱɟɜɵɯ 

ɭɱɚɫɬɤɚɯ ɩɨɩɟɪɱɟɧɧɨɝɨ ɫɟɱɟɧɢɹ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ ɤɪɨɜɥɹ – ɩɨɱɜɚ ɢ ɛɨɤɨɜ ɜɵɪɚɛɨɬ-

ɤɢ, ɢɡɦɟɧɟɧɢɟ ɜɵɫɨɬɵ ɲɬɪɟɤɚ ɜ ɡɨɧɟ ɩɪɨɯɨɞɚ ɥɸɞɟɣ, ɞɢɚɝɨɧɚɥɶ ɨɬ ɭɝɥɚ ɜ ɩɨɱɜɟ 

ɜɵɪɚɛɨɬɤɢ ɞɨ ɜɟɪɯɧɟɝɨ ɬɨɪɰɚ ɫɬɨɣɤɢ ɪɚɦɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɛɨɪɬɭ ɲɬɪɟɤɚ,  

ɜɵɫɨɬɚ ɨɬ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ, ɫɬɟɩɟɧɶ ɫɪɚɛɚ-

ɬɵɜɚɧɢɹ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɢɡɭɚɥɶɧɚɹ ɨɰɟɧɤɚ ɢɡɦɟɧɟɧɢɹ 

ɝɟɨɦɟɬɪɢɢ ɜɟɪɯɧɹɤɚ ɪɚɦɵ (ɟɝɨ ɜɵɩɨɥɚɠɢɜɚɧɢɟ ɢɥɢ ɩɟɪɟɝɢɛ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ 

ɫɬɨɣɤɢ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ) ɢ ɟɟ ɫɬɨɟɤ ɜ ɜɢɞɟ ɫɛɥɢɠɟɧɢɹ ɢɯ «ɧɨɠɟɤ», ɤɪɭɱɟɧɢɹ ɩɪɨ-

ɮɢɥɹ ɋȼɉ ɢɥɢ ɢɡɝɢɛɚ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɫɬɨɟɤ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ. 

Ⱦɥɹ ɤɨɧɤɪɟɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɬɟɤɭɳɢɯ ɪɚɡɦɟɪɨɜ ɲɬɪɟɤɚ ɩɪɢɜɟɞɟɧɚ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɧɚ ɪɢɫ. 2.12. ȼɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ ɮɢɤɫɚɰɢɹ ɪɚɡɦɟɪɨɜ 

ɜɵɪɚɛɨɬɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ. ɇɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢ-

ɫɬɧɵɯ ɪɚɛɨɬ (ɧɟ ɦɟɧɟɟ ɱɟɦ ɡɚ 60 – 80 ɦ ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ) ɡɚɦɟɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɨɞɢɧ ɪɚɡ ɜ 3 – 4 ɫɭɬ. ɇɚ ɭɱɚɫɬɤɟ ɞɟɣɫɬɜɢɹ ɮɪɨɧɬɚɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ  

ɜɩɟɪɟɞɢ ɥɚɜɵ, ɜ ɪɚɣɨɧɟ ɟɟ «ɨɤɧɚ» ɢ ɩɨɡɚɞɢ ɥɚɜɵ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɦɟɧɟɟ 60 – 80 ɦ 

ɫɴɟɦ ɩɨɤɚɡɚɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ; ɞɚɥɟɟ ɧɚ ɭɱɚɫɬɤɟ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚɦɟɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɨɞɢɧ ɪɚɡ ɜ 3 – 4 ɫɭɬ.  

 

 

Ɋɢɫɭɧɨɤ 2.12 – ɋɯɟɦɚ ɡɚɦɟɪɨɜ ɪɚɡɦɟɪɨɜ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ  

ɩɨ ɦɟɪɟ ɩɨɞɜɢɝɚɧɢɹ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ 
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Ɍɚɤɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɥɚ ɛɨɥɟɟ ɬɨɱɧɨ ɨɬɪɚɡɢɬɶ ɪɚɡɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɤɨɧɬɭɪɚ ɜɵɪɚɛɨɬɤɢ ɜ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɨɱɢɫɬɧɨɝɨ 

ɡɚɛɨɹ ɫɟɱɟɧɢɹ ɲɬɪɟɤɚ, ɜ ɦɟɫɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɦɟɪɧɨɣ ɫɬɚɧɰɢɢ. 

Ⱦɥɹ ɩɨɥɧɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɷɩɸɪɟ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɪɨɞɧɨɝɨ ɤɨɧɬɭɪɚ  

ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɨɜ ɢ ɨɫɨɛɟɧɧɨɫɬɹɯ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɧɨɣ ɤɪɟɩɢ ɩɨ ɟɟ ɤɨɧɬɭ-

ɪɭ ɪɚɡɦɟɳɟɧɨ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɦɟɪɧɵɯ ɬɨɱɟɤ. Ɍɚɤ, ɜɵɫɨɬɚ 1h  ɜɵɪɚɛɨɬɤɢ 

ɨɬ ɡɚɦɤɚ ɫɜɨɞɚ ɞɨ ɩɨɱɜɵ ɢ ɟɟ ɲɢɪɢɧɚ 1ɜ  (ɜɛɥɢɡɢ ɩɨɱɜɵ) ɞɚɟɬ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ 

ɩɨɬɟɪɟ ɫɟɱɟɧɢɹ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɟɤɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɲɬɪɟɤɨɜ. ɇɟ ɦɟɧɟɟ ɜɚɠ-

ɧɵ ɩɚɪɚɦɟɬɪɵ 2ɜ  ɢ 3ɜ  ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɨɰɟɧɤɢ ɩɨɬɟɪɢ ɫɟɱɟɧɢɹ ɲɬɪɟɤɚ, ɧɨ ɢ ɞɥɹ ɭɱɟ-

ɬɚ ɫɛɥɢɠɟɧɢɹ ɟɝɨ ɛɨɤɨɜ ɜ ɡɨɧɟ ɩɪɨɯɨɞɚ ɥɸɞɟɣ; ɤɪɨɦɟ ɬɨɝɨ, ɫɪɚɜɧɟɧɢɟ ɜɟɥɢɱɢɧ 

ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 321 ,,ɜ  ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɢɬɶ ɭɱɚɫɬɤɢ ɧɚɢɛɨɥɶɲɢɯ  

ɞɟɮɨɪɦɚɰɢɣ ɫɬɨɟɤ ɪɚɦ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɥɚɫɬɹɦ ɩɨɜɵɲɟɧɧɨɝɨ ɝɨɪɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ. 

ɂɡɦɟɪɟɧɢɟ ɜɵɫɨɬɵ 32 ,h  ɲɬɪɟɤɚ ɜ ɪɚɛɨɱɟɦ ɢ ɧɟɪɚɛɨɱɟɦ ɛɨɪɬɚɯ ɞɚɟɬ  

ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɫɪɚɡɭ ɞɜɟ ɩɨɡɢɰɢɢ: ɫɛɥɢɠɟɧɢɟ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɜ ɡɨɧɟ  

ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɫ ɭɬɨɱɧɟɧɢɟɦ ɨɫɬɚɬɨɱɧɨɣ ɜɵɫɨɬɵ ɜɵɪɚɛɨɬɤɢ ɜ ɷɬɨɦ ɦɟɫɬɟ, ɚ  

ɬɚɤɠɟ ɫɬɟɩɟɧɶ ɚɫɢɦɦɟɬɪɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ ɜ ɪɚɡɧɵɯ ɛɨɤɚɯ ɲɬɪɟɤɚ.  

ɍɬɨɱɧɟɧɢɟ ɭɪɨɜɧɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ 21,ɫ , ɤɨɬɨɪɵɟ ɢɡɦɟɪɹɸɬ ɞɢɚɝɨɧɚɥɶ ɨɬ ɭɝɥɚ ɲɬɪɟɤɚ ɞɨ ɜɟɪɯɧɟ-

ɝɨ ɬɨɪɰɚ ɫɬɨɣɤɢ ɪɚɦɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɛɨɪɬɭ ɜɵɪɚɛɨɬɤɢ. ȿɫɥɢ ɢɡɧɚɱɚɥɶɧɨ 

ɨɞɢɧɚɤɨɜɵɟ ɜɟɥɢɱɢɧɵ 1ɫ  ɢ 2ɫ  ɢɡɦɟɧɹɸɬɫɹ ɩɨ-ɪɚɡɧɨɦɭ, ɬɨ ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɠɟɧɢɹ ɪɚɦɵ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɭɤɚɡɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɨɰɟɧɤɢ ɚɫɢɦɦɟɬɪɢɢ ɧɚɝɪɭɠɟɧɢɹ ɮɢɤɫɢɪɭɟɬɫɹ ɜɟɥɢɱɢɧɚ ɧɚɯɥɟɫɬɚ 21,ɚ  ɜɟɪɯɧɹɤɚ ɢ 

ɫɬɨɣɤɢ ɜ ɡɚɦɤɚɯ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ. ɉɪɢ 21 ɚɚ ≠  ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚ-

ɝɪɭɡɤɢ ɫɨ ɫɬɨɪɨɧɵ ɛɨɥɶɲɟɣ ɜɟɥɢɱɢɧɵ ɧɚɯɥɟɫɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨ ɡɧɚɱɟɧɢɹɦ 21,ɚ  

ɨɰɟɧɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɪɚɦɧɨɣ ɤɪɟɩɢ ɜ ɪɟɠɢɦɟ ɩɨɞɚɬɥɢɜɨɫɬɢ: ɧɚɫɤɨɥɶɤɨ ɩɪɨɢɡɨɲɥɨ 

ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɦɤɚ, ɢ ɢɫɱɟɪɩɚɥɚɫɶ ɥɢ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɩɨɞɚɬɥɢɜɨɫɬɶ. ɉɪɢ 

ɷɬɨɦ ɜɢɡɭɚɥɶɧɨ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɫɨɟɞɢɧɟɧɢɹ ɜɟɪɯɧɹɤɚ ɢ ɪɚɦɵ ɢ ɜɨɡɦɨɠɧɵɟ 

ɧɚɪɭɲɟɧɢɹ ɫɚɦɨɝɨ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨɫɬɢ. Ɉɫɬɚɥɢɫɶ ɟɳɟ ɞɜɚ ɪɚɡɦɟɪɚ 54 ,h , ɨɩɪɟɞɟ-
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ɥɹɸɳɢɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɩɥɚɫɬɚ ɞɨ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ. ɗɬɢ ɪɚɡɦɟɪɵ 

ɤɨɫɜɟɧɧɨ ɨɬɦɟɱɚɸɬ ɜɟɥɢɱɢɧɭ ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ ɲɬɪɟɤɚ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨ-

ɝɪɟɲɧɨɫɬɶɸ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɞɟɮɨɪɦɚɰɢɟɣ ɤɪɚɟɜɨɣ ɱɚɫɬɢ ɩɥɚɫɬɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢ-

ɟɦ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ȼ ɰɟɥɨɦ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɨɩɢɫɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɞɨɫɬɚɬɨɱɧɨ 

ɩɨɥɧɨ ɨɬɪɚɡɢɬɶ ɪɟɚɥɶɧɵɟ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɚɯ, 

ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦ ɭɫɬɚ-

ɧɨɜɤɢ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɨɤ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ 

ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɢɡɦɟɧɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɚɡɦɟɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ 

z  ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɞɢɧɚɦɢɤɚ ɧɚɪɚɫɬɚɧɢɹ 

ɫɦɟɳɟɧɢɣ ɤɨɧɬɭɪɚ ɜɵɪɚɛɨɬɤɢ ɫ ɨɯɜɚɬɨɦ ɜɫɟɯ ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɯ ɭɱɚɫɬɤɨɜ ɟɟ 

ɩɨɞɞɟɪɠɚɧɢɹ. 

ȼɵɜɨɞɵ ɤ ɪɚɡɞɟɥɭ 2 

ȼ ɰɟɥɨɦ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɨɣ  

ɨɯɪɚɧɧɨɣ ɢ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ:  

1. ɇɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɧɟɫɭɬ ɫɬɨɣɤɢ 

ɪɚɦɵ, ɨɫɨɛɟɧɧɨ, ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɧɢ ɩɥɚɫɬɢɱɟɫɤɢ ɞɟ-

ɮɨɪɦɢɪɭɸɬɫɹ ɩɨ ɜɫɟɣ ɞɥɢɧɟ; ɜɟɪɯɧɹɤ ɪɚɦɵ ɜɵɩɨɥɚɠɢɜɚɟɬɫɹ ɫ ɢɡɝɢɛɨɦ ɜ ɩɨɥɨɫɬɶ 

ɜɵɪɚɛɨɬɤɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɢ ɩɨɹɜɥɟɧɢɟɦ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ( =σ 260 – 

290 Ɇɉɚ) ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɋȼɉ, ɚ ɜ ɨɛɥɚɫɬɢ ɤɨɧɬɚɤɬɚ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɫɬɨɣɤɨɣ 

ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɪɚɡɜɢɜɚɸɬɫɹ ɟɳɟ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ 

( ≥σ 290 Ɇɉɚ); ɫɪɟɞɢ ɚɧɤɟɪɨɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɚɧɤɟɪ, ɪɚɡɦɟɳɟɧɧɵɣ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɧɚɞ ɨɯɪɚɧɧɨɣ ɩɨɥɨɫɨɣ ɢ ɨɬɱɚɫɬɢ  

ɩɟɪɢɮɟɪɢɣɧɵɟ ɚɧɤɟɪɚ, ɚ ɰɟɧɬɪɚɥɶɧɵɟ ɚɧɤɟɪɚ ɜ ɫɜɨɞɟ ɜɵɪɚɛɨɬɤɢ ɧɟ ɞɨɝɪɭɠɟɧɵ; 

ɰɟɧɬɪɚɥɶɧɵɟ ɫɬɨɣɤɢ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ (ɞɟɪɟɜɹɧɧɵɟ) ɩɨ ɜɫɟɦɭ ɫɜɨɟɦɭ ɨɛɴɟɦɭ  

ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɧɚ ɤɨɧɬɚɤɬɟ ɫ ɜɟɪɯɧɹɤɨɦ ɪɚɦɵ – ɜ ɡɚɩɪɟ-

ɞɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ Д54Ж. 

2. Ɉɫɨɛɟɧɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ σ  ɩɨ ɞɥɢɧɟ ɚɧɤɟɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ  

ɫɥɨɠɢɜɲɢɦɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɨ ɦɟɯɚɧɢɡɦɟ ɪɚɛɨɬɵ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɢ 
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ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɨɰɟɫɫ ɢɯ ɫɦɟɳɟɧɢɹ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɫɨɜɦɟɫɬɧɨ ɫ ɭɩɪɨɱɧɹɟ-

ɦɵɦɢ ɩɨɪɨɞɚɦɢ ɤɪɨɜɥɢ, ɤɨɬɨɪɵɟ ɪɚɫɫɥɚɢɜɚɸɬɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɜ ɩɪɢɤɨɧ-

ɬɭɪɧɨɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ ɢ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɨ – ɜ ɡɚɝɥɭɛɥɟɧɧɨɣ ɱɚɫɬɢ ɞɥɢɧɵ  

ɚɧɤɟɪɨɜ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ, ɱɬɨ ɚɤɬɢɜɧɵɟ ɫɦɟɳɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟ-

ɞɟɥɵ ɞɥɢɧɵ ɚɧɤɟɪɨɜ ɜ 2,4 ɦ: ɫɨɫɬɨɹɧɢɟ ɤɪɨɜɥɢ ɫɨ ɫɬɨɪɨɧɵ ɥɚɜɵ (ɨɫɨɛɟɧɧɨ, ɧɚɞ 

ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ) ɬɪɟɛɭɟɬ ɧɟ ɬɨɥɶɤɨ ɛɨɥɟɟ ɝɭɫɬɨɣ ɫɟɬɤɢ ɚɪɦɢɪɨɜɚɧɢɹ, ɧɨ 

ɢ ɟɝɨ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. Ɉɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ – ɭɫɬɚɧɨɜɤɚ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, ɤɨɬɨɪɵɟ ɨɞɧɨɜɪɟ-

ɦɟɧɧɨ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ, 

ɨɝɪɚɧɢɱɢɜɚɹ ɟɟ ɪɚɫɫɥɨɟɧɢɟ. Ɍɚɤ, ɟɫɥɢ ɪɚɡɦɟɫɬɢɬɶ ɞɜɚ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɚ (ɫ ɲɚɝɨɦ 

=L 1,6 – 2,0 ɦ, ɬɨ ɟɫɬɶ, ɱɟɪɟɡ ɞɜɟ ɪɚɦɵ ɩɨ ɞɥɢɧɟ ɜɵɪɚɛɨɬɤɢ) ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟ-

ɧɢɢ ɫɢɦɦɟɬɪɢɱɧɨ ɩɨ 0,8 – 1,0 ɦ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ ɩɨɞ ɭɝɥɨɦ 70 – 

80º ɤ ɝɨɪɢɡɨɧɬɚɥɢ, ɬɨ ɨɧɢ ɭɩɪɨɱɧɹɸɬ ɨɛɴɟɦ ɤɪɨɜɥɢ ɧɚ ɲɢɪɢɧɭ ɞɨ 7,5 – 8,0 ɦ, 

ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞɧɵɯ ɤɨɧɫɨɥɟɣ ɢ ɨɝɪɚɧɢɱɟ-

ɧɢɹ ɪɚɡɦɟɪɨɜ ɡɨɧɵ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞ Д87, 90Ж. 
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Ɋɚɡɞɟɥ 3 

ɂɋɋɅȿȾɈȼȺɇɂȿ ɁȺɄɈɇɈɆȿɊɇɈɋɌȿɃ ɇȺȽɊɍɀȿɇɂə 

ɄɈɆȻɂɇɂɊɈȼȺɇɇɈɃ ȺɇɄȿɊɇɈɃ ɋɂɋɌȿɆɕ  

ȼ ɄɊɈȼɅȿ ȼɕɊȺȻɈɌɄɂ 

3.1 ɇɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ  

ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɩɪɨɹɜɥɟɧɢɢ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɉɪɨɜɟɞɟɧɧɵɟ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɞɨɫɬɚ-

ɬɨɱɧɨ ɨɛɲɢɪɧɵ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɨɦɟɫɬɢɬɶ ɜɫɟ ɩɨɥɭɱɟɧɧɵɟ ɷɩɸɪɵ ɜ ɪɚɦɤɢ  

ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ. ɉɨɷɬɨɦɭ ɜɵɛɪɚɧ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ  

ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ (ɞɜɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɢ ɞɜɚ 

ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɚ ɜ ɟɝɨ ɩɟɪɢɮɟɪɢɣɧɨɣ ɱɚɫɬɢ), ɤɨɬɨɪɵɣ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɬɪɚɞɢɰɢ-

ɨɧɧɨɣ ɫɯɟɦɨɣ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɨɝɨ ɲɬɪɟɤɚ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɫɥɨɜɢɣ ɨɬɪɚ-

ɛɨɬɤɢ ɩɥɚɫɬɚ 6ɋ .  

Ⱦɥɹ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɢɡɥɨɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ (ɜɟɪɬɢɤɚɥɶɧɵɯ ɭσ , ɝɨɪɢ-

ɡɨɧɬɚɥɶɧɵɯ ɯσ  ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ ) ɜ ɦɚɫɫɢɜɟ ɢ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ; 

ɧɨ, ɜɨ ɝɥɚɜɭ ɭɝɥɚ ɩɨɥɨɠɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɷɩɸɪɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɧɚɩɪɹɠɟɧɢɣ σ , ɤɚɤ ɨɛɨɛɳɚɸɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

ɥɸɛɨɝɨ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ. 

Ⱥɧɚɥɢɡ ɷɩɸɪɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ (ɪɢɫ. 3.1) ɜ ɨɤɪɭɠɚɸɳɟɦ  

ɜɵɪɚɛɨɬɤɭ ɦɚɫɫɢɜɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 

ɜɡɚɦɟɧ ɛɚɡɨɜɨɣ ɩɨɤɚɡɚɥ ɪɹɞ ɢɡɦɟɧɟɧɢɣ ɜ ɫɨɫɬɨɹɧɢɢ ɛɥɢɡɥɟɠɚɳɢɯ ɩɨɪɨɞ. 

ȼ ɤɪɨɜɥɟ ɜɵɟɦɨɱɧɨɝɨ ɲɬɪɟɤɚ ɨɛɪɚɡɭɟɬɫɹ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ σ , ɨɬɥɢɱɚɸɳɚɹɫɹ 

ɨɬ ɬɚɤɨɜɨɣ ɞɥɹ ɛɚɡɨɜɨɣ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ ɩɨ ɫɜɨɟɣ ɮɨɪɦɟ ɢ ɪɚɡɦɟɪɚɦ.  

ȼɨ-ɩɟɪɜɵɯ, ɪɚɡɝɪɭɡɤɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɬɪɚɝɢɜɚɟɬ ɩɨɪɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ. ɋɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɛɪɚɡɭɟɬɫɹ ɥɨɤɚɥɶɧɚɹ ɨɛɥɚɫɬɶ 

ɫ ɜɟɥɢɱɢɧɨɣ σ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɨɫɬɨɹɧɢɸ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ.  
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Ɋɢɫɭɧɨɤ 3.1 – ɗɩɸɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ   

ɜ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦɚɯ 

 

ɇɚɞ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɫɜɨɞɚ ɜ ɩɨɪɨɞɚɯ ɜɨɡɧɢɤɚɟɬ ɨɛɥɚɫɬɶ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ σ  

ɭɪɨɜɧɹ 1,6 – 2,0 ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. ɉɨ ɚɛɫɨɥɸɬɧɨɣ 

ɜɟɥɢɱɢɧɟ ɷɬɚ ɤɨɧɰɟɧɬɪɚɰɢɹ σ  ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɚɫɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ 3,0 – 3,8 

ɪɚɡɚ ɧɢɠɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɟɫɱɚɧɢɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ. ɇɚ ɞɚɧ-

ɧɵɣ ɮɚɤɬ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɩɨ ɫɥɟɞɭɸɳɟɣ ɩɪɢɱɢɧɟ. Ɉɛɵɱɧɨ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɛɚɡɨɜɨɣ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ, ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟ ɧɚɞ ɜɵɪɚ-

ɛɨɬɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ, ɝɞɟ ɩɨɧɢɠɟɧɧɵɟ σ  ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɩɪɨɝɢɛ 

ɩɨɪɨɞɧɨɝɨ ɫɥɨɹ ɜ ɜɵɪɚɛɨɬɤɭ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɟɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɩɨɞ-

ɜɢɠɤɚɦɢ. ȿɫɥɢ ɩɨɪɨɞɧɵɣ ɫɥɨɣ ɰɟɥɨɫɬɧɵɣ, ɬɨ ɟɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɞɜɢɠɤɢ ɧɟ 

ɫɧɢɠɚɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɚɹ ɤɪɨɜɥɹ ɪɚɡɛɢɬɚ ɬɪɟɳɢɧɚɦɢ ɪɚɡɪɵɜɚ ɧɚ ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ ɢ ɟɫɥɢ  

ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ ɜɵɣɞɭɬ ɢɡ ɤɨɧɬɚɤɬɚ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɬɨ ɩɪɢ ɢɯ ɩɪɨɝɢɛɟ ɪɚɫɩɨɪ-

ɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɨɛɪɚɡɭɟɬɫɹ, ɚ ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ ɨɛɪɭɲɚɸɬɫɹ ɧɚ ɪɚɦɧɭɸ 

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

66 

ɤɪɟɩɶ Д11, 15, 68, 88Ж. ɉɪɢ ɧɚɥɢɱɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɩɨɪɚ ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ 

ɫɨɩɪɨɬɢɜɥɹɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ, ɚ ɢɦɟɧɧɨ ɧɟɛɨɥɶɲɚɹ ɤɨɧ-

ɰɟɧɬɪɚɰɢɹ σ  ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɜɵɲɟɧɧɵɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɪɚɫɩɨɪ ɩɨɪɨɞɧɵɯ ɛɥɨ-

ɤɨɜ. Ɉɩɢɫɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɫɮɨɪɦɢɪɨɜɚɥɨɫɶ ɛɥɚɝɨɞɚɪɹ 

ɟɟ ɫɨɟɞɢɧɟɧɢɸ ɫ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɟɣ ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, – ɨɛɪɚɡɭɟɬ-

ɫɹ ɜɟɫɶɦɚ ɦɨɳɧɚɹ ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɜɵɫɨɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ȼɨ-ɜɬɨɪɵɯ, ɯɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ σ  ɜ ɩɟɪɜɨɦ ɫɥɨɟ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ 

(ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɦɨɳɧɵɦ ɚɥɟɜɪɨɥɢɬɨɦ) ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɱɚɫɬɢɱɧɨ 

ɧɟɡɚɜɢɫɢɦɨɝɨ ɩɪɨɝɢɛɚ ɨɫɧɨɜɧɨɣ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɫ ɧɟɤɨɬɨɪɵɦɢ  

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɩɨɞɜɢɠɤɚɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɛɥɚɝɨɞɚɪɹ ɨɝɪɚɧɢɱɟɧ-

ɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɤɚɧɚɬɚ ɡɚ ɫɱɟɬ ɟɝɨ ɭɞɥɢɧɟɧɢɹ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ. ȼɨɡɦɨɠɧɨɫɬɶ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɫɥɨɟɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɨɣ ɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɹɜɥɟɧɢɸ ɜ ɩɨɫɥɟɞɧɟɣ ɥɨɤɚɥɶɧɨɣ ɨɛɥɚɫ-

ɬɢ ɪɚɡɝɪɭɡɤɢ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɨɫɤɨɫɬɢ ɫɟɱɟɧɢɹ 0,7×1,0 ɦ. ɍɪɨɜɟɧɶ ɪɚɡɝɪɭɡɤɢ  

ɫɨɫɬɚɜɥɹɟɬ 0,4 – 0,8 ɨɬ ɜɟɥɢɱɢɧɵ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. 

ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɱɚɫɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɩɨɪɚ ɜ ɩɪɟɞɟɥɚɯ ɷɬɨɣ 

ɥɨɤɚɥɶɧɨɣ ɨɛɥɚɫɬɢ, ɜɵɲɟ ɤɨɬɨɪɨɣ ɫɨɫɬɨɹɧɢɟ ɚɥɟɜɪɨɥɢɬɚ ɩɟɪɟɯɨɞɢɬ ɜ ɢɫɯɨɞɧɨɟ  

ɧɚɱɚɥɶɧɨɟ. ɇɚ ɩɨɥɨɜɢɧɟ ɦɨɳɧɨɫɬɢ ɩɨɪɨɞɧɨɝɨ ɫɥɨɹ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɞɟɣɫɬɜɭɟɬ 

ɤɨɧɰɟɧɬɪɚɰɢɹ σ  ɭɪɨɜɧɹ 1,2 – 2,0. Ⱦɚɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɟɣɫɬɜɢɟ 

ɪɚɫɩɨɪɧɵɯ ɭɫɢɥɢɣ ɩɪɢ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɩɪɨɝɢɛɭ ɧɢɠɧɟɝɨ ɫɥɨɹ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ, 

ɚ ɚɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ σ  ɜ 1,75 – 2,91 ɪɚɡɚ ɧɢɠɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɚɥɟɜ-

ɪɨɥɢɬɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɚɛɫɨɥɸɬɧɨɣ ɠɟɫɬɤɨɫɬɢ 

ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɢɡ ɨɫɧɨɜɧɨɣ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɞɨɛɢɬɶɫɹ ɧɟ ɭɞɚ-

ɥɨɫɶ. ɇɨ ɷɬɨɝɨ ɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɨ ɩɪɢɱɢɧɟ ɢɯ ɫɨɜɦɟɫɬɧɨɝɨ ɢ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɹ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜ ɩɪɟɞɟɥɚɯ ɧɚɩɪɹɠɟɧɢɣ σ , ɜɟɫɶɦɚ ɞɚɥɟɤɢɯ ɨɬ ɪɚɡ-

ɪɭɲɚɸɳɢɯ ɡɧɚɱɟɧɢɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɜ ɛɚɡɨɜɨɣ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ 

ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɜɫɸ ɦɨɳɧɨɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɫ ɜɟɫɶɦɚ ɜɟɪɨɹɬɧɵɦ ɟɟ 

ɨɛɪɭɲɟɧɢɟɦ. 

ɇɟɝɚɬɢɜɧɵɦ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɩɨɹɜɥɟɧɢɟ ɭɱɚɫɬɤɚ ɪɚɡɭɩɪɨɱɧɟɧɧɵɯ 
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ɩɨɪɨɞ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 0,15 – 0,20 ɦ ɜ ɩɪɢɤɨɧɬɭɪɧɨɣ ɨɛɥɚɫɬɢ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭ-

ɬɨɝɨ ɦɚɫɫɢɜɚ. Ɉɞɧɚɤɨ, ɷɬɨ ɧɟ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ  

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ. Ʉɨɧɰɟɧɬɪɚɰɢɹ σ  ɥɢɲɧɢɣ ɪɚɡ ɩɨɞ-

ɱɟɪɤɢɜɚɟɬ ɚɤɬɢɜɧɨɟ ɜɨɜɥɟɱɟɧɢɟ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɜ ɩɪɨɬɢɜɨɞɟɣɫɬ-

ɜɢɟ ɩɪɨɰɟɫɫɚɦ ɫɞɜɢɠɟɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ. 

ȼ ɩɪɢɥɟɝɚɸɳɢɯ ɛɨɤɨɜɵɯ ɩɨɪɨɞɚɯ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɧɚɛɥɸ-

ɞɚɟɬɫɹ ɟɳɟ ɨɞɧɚ ɨɫɨɛɟɧɧɨɫɬɶ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ –  

ɩɨɧɢɠɟɧɧɵɟ σ  ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɛɚɡɨɜɵɦ ɜɚɪɢɚɧɬɨɦ ɤɪɟɩɥɟɧɢɹ. Ɍɚɤ, ɤɨɧɰɟɧɬɪɚɰɢɹ 

σ  ɫɨɫɬɚɜɥɹɟɬ 1,6 – 2,0 ɧɚ ɲɢɪɢɧɭ ɜ ɦɚɫɫɢɜ ɞɨ 2,1 ɦ, ɤɨɬɨɪɚɹ ɦɧɨɝɨɤɪɚɬɧɨ ɦɟɧɶ-

ɲɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ, ɤɚɤ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɬɚɤ ɢ ɭɝɨɥɶɧɨɝɨ 

ɩɥɚɫɬɚ; ɜ ɫɥɚɛɵɯ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ ɬɚɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɵɡɵɜɚɟɬ 

ɢɯ ɪɚɡɭɩɪɨɱɧɟɧɢɟ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɭɱɟɧɢɹ. 

ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɛɨɤɨɜɨɟ ɨɩɨɪɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɛɢɧɢ-

ɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɬɨ ɨɧɨ ɜ 2 – 3 ɪɚɡɚ ɧɢɠɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɛɚɡɨɜɨɦɭ 

ɜɚɪɢɚɧɬɭ ɤɪɟɩɥɟɧɢɹ. Ɉɱɟɜɢɞɧɨ, ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɬɨɦɭ, ɱɬɨ ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ 

ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɜ ɤɪɨɜɥɟ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɭɸ ɩɥɨɳɚɞɶ ɨɩɨɪɵ ɧɚ ɛɨɤɨɜɵɟ 

ɩɨɪɨɞɵ; ɬɨɝɞɚ ɢɯ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ. Ȼɨɥɟɟ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ σ  

ɧɚɛɥɸɞɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞɚɯ ɧɚ ɲɢɪɢɧɭ ɞɨ 0,3 – 0,7 ɦ, ɧɨ ɧɢ 

ɞɥɹ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɧɢ ɞɥɹ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɨɧɢ ɧɟ ɩɪɟɞɫɬɚɜ-

ɥɹɸɬ ɨɩɚɫɧɨɫɬɢ ɜ ɩɥɚɧɟ ɪɚɡɭɩɪɨɱɧɟɧɢɹ. 

ɋɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɞ ɢ ɩɨɞ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤ-

ɰɢɟɣ ɮɨɪɦɢɪɭɸɬɫɹ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ ɨɩɨɪɵ ɜ ɜɢɞɟ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ  

ɩɪɨɜɨɰɢɪɭɟɬ ɪɚɡɭɩɪɨɱɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɛɴɟɦɨɜ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ.  

ɉɨɜɵɲɟɧɧɚɹ ɤɪɟɩɨɫɬɶ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɨɝɪɚɧɢɱɢɜɚɟɬ  

ɨɛɥɚɫɬɶ ɪɚɡɭɩɪɨɱɧɟɧɢɹ. ɇɚ ɤɨɧɬɚɤɬɟ ɫ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɪɚɡɭɩɪɨɱɧɟɧɢɟ 

ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɩɨ ɜɫɟɣ ɟɟ ɲɢɪɢɧɟ, ɚ ɧɚ ɝɪɚɧɢɰɟ ɫ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɟɣ ɲɢɪɢɧɚ 

ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,3 ɦ. ȼ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ 

ɝɥɭɛɢɧɚ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɞɨɫɬɢɝɚɟɬ 6,5 ɦ ɩɪɢ ɲɢɪɢɧɟ ɞɨ 3,1 ɦ, ɱɬɨ, ɛɟɡɭɫɥɨɜɧɨ, 
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ɝɟɧɟɪɢɪɭɟɬ ɚɤɬɢɜɧɨɟ ɫɞɜɢɠɟɧɢɟ ɩɨɪɨɞ ɩɨɱɜɵ ɩɥɚɫɬɚ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ. 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɫɜɟɞɟɧɢɣ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɨɩɨɪɵ 

ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɝɪɚɧɢɱɟɧɢɟ ɨɛɥɚɫɬɢ  

ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɧɚɞ ɢ ɩɨɞ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ. ɇɨ, ɷɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɭɠɟ 

ɞɪɭɝɭɸ, ɨɬɞɟɥɶɧɭɸ ɡɚɞɚɱɭ, ɤɨɬɨɪɚɹ ɪɚɫɫɦɨɬɪɟɧɚ ɪɚɛɨɬɟ Д77Ж. Ɂɞɟɫɶ ɠɟ ɨɬɦɟɬɢɦ, 

ɱɬɨ ɩɨ ɲɢɪɢɧɟ ɜɥɢɹɧɢɹ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ (ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧ-

ɫɬɜɚ) ɜ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɜɵɪɚɛɨɬɤɟ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɤɨɧɰɟɧ-

ɬɪɚɰɢɹ ɧɚɩɪɹɠɟɧɢɣ ɧɟ ɪɚɡɪɭɲɚɸɳɚɹɫɹ, ɤɚɤ ɢ ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ. 

ɉɪɨɝɧɨɡɢɪɭɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ, ɮɨɪɦɢɪɭɟɦɨɣ ɤɨɦɛɢɧɢɪɨ-

ɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɨɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɷɬɚ ɩɥɢɬɚ ɛɭɞɟɬ ɚɤɬɢɜɧɨ ɩɪɨɬɢɜɨ-

ɞɟɣɫɬɜɨɜɚɬɶ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ. 

ȼ ɫɥɚɛɵɯ ɩɨɪɨɞɚɯ ɩɨɱɜɵ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨ ɟɟ ɲɢɪɢɧɟ ɨɛɪɚɡɭɟɬɫɹ 

ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɚɹɫɹ ɩɨ ɝɥɭɛɢɧɟ ɞɨ 5,5 ɦ. ȼ ɭɝɥɨɜɵɯ ɱɚɫɬɹɯ  

ɜɵɪɚɛɨɬɤɢ ɞɟɣɫɬɜɭɸɬ ɪɚɡɪɭɲɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɛɲɢɪɧɵɯ ɨɛɥɚɫɬɹɯ ɩɨɪɨɞ 

ɩɨɱɜɵ. Ⱦɚɧɧɵɟ ɨɛɥɚɫɬɢ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɟɪɟɦɟɳɟɧɢɸ ɩɨɪɨɞ ɜ ɡɨɧɭ  

ɪɚɡɝɪɭɡɤɢ ɢ ɞɚɥɟɟ ɜ ɜɵɪɚɛɨɬɤɭ. ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɞɨɫɬɚɬɨɱɧɨ  

ɢɧɬɟɧɫɢɜɧɨɟ ɩɭɱɟɧɢɟ ɩɨɪɨɞ ɩɨɱɜɵ ɲɬɪɟɤɚ. Ɂɞɟɫɶ ɜɥɢɹɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 

ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ. Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ 

ɩɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɧɢɡɤɚɹ ɤɪɟɩɨɫɬɶ ɩɨɪɨɞ ɩɨɱɜɵ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɪɚɡɦɟɪɵ 

ɨɛɥɚɫɬɟɣ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɜ ɩɨɱɜɟ ɡɚɦɟɬɧɨ ɧɢɠɟ, ɱɟɦ ɩɪɢ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩ-

ɥɟɧɢɹ ɢ ɝɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ ɬɨɦɭ ɹɜɥɹɟɬɫɹ ɧɟ ɢɧɬɟɧɫɢɜɧɨɟ ɨɩɨɪɧɨɟ ɞɚɜɥɟɧɢɟ ɜ 

ɛɨɤɚɯ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɨɫɨɛɟɧɧɨɫɬɹɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ 

ɜ ɛɥɢɡɥɟɠɚɳɟɦ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɩɨɡɢɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɤɨɦ-

ɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɫɨɫɬɨɹɧɢɟ ɩɨɪɨɞ ɤɪɨɜɥɢ, ɝɞɟ ɮɨɪɦɢɪɭɟɬɫɹ 

ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. ɉɨɞ ɟɟ ɡɚɳɢɬɨɣ ɩɪɨ-

ɝɧɨɡɢɪɭɟɬɫɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

ɉɨɡɢɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɩɨɞɱɟɪɤɢɜɚɸɳɢɟ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɪɦɨ-

ɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, 

ɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɨ ɩɪɨɹɜɥɹɸɬɫɹ ɧɚ ɷɩɸɪɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɯσ   
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(ɪɢɫ. 3.2). Ɉɛɥɚɫɬɶ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɫɜɨɞɚ ɢ 

ɦɨɳɧɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ. ȼɟɥɢɱɢɧɚ ≤ɯσ 18 – 25 Ɇɉɚ ɢ ɜɵɫɨɤɚ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɢɫɯɨɞɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ (ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɰɟɧ-

ɬɪɚɰɢɢ =xk 5,2 – 7,3). Ɋɚɡɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɷɬɨ ɧɟ  

ɜɵɡɵɜɚɟɬ. ɉɨɜɵɲɟɧɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɬ ɩɨ 

ɜɫɟɣ ɦɨɳɧɨɫɬɢ ɫɥɨɹ, ɫɨɡɞɚɜɚɹ ɬɚɤɨɣ ɪɚɫɩɨɪ ɜ ɩɨɪɨɞɧɵɯ ɛɥɨɤɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɨɣ ɤɪɨɜɥɢ, ɤɨɬɨɪɵɣ ɧɟ ɞɨɩɭɫɤɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɯ ɟɟ ɩɪɨɝɢɛɨɜ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚ-

ɛɨɬɤɢ. ȼ ɛɨɤɨɜɵɯ ɱɚɫɬɹɯ (ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɵɪɚɛɨɬɤɟ) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜ-

ɥɢ ɬɚɤɠɟ ɢɦɟɟɬ ɦɟɫɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɨɞɧɨɪɨɞɧɨɟ ɩɨɥɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɠɢ-

ɦɚɸɳɢɯ ɯσ  ɩɨ ɟɟ ɦɨɳɧɨɫɬɢ, – ɡɞɟɫɶ, ɨɩɹɬɶ-ɬɚɤɢ, ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɨɪ ɩɨɪɨɞɧɵɯ 

ɛɥɨɤɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɩɨɪɧɚɹ ɛɥɨɱɧɚɹ ɫɢɫɬɟɦɚ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟ ɧɟ 

ɬɨɥɶɤɨ ɭɫɬɨɣɱɢɜɚ, ɧɨ ɢ ɚɤɬɢɜɧɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɧɚɝɪɭɡɤɟ ɫɨ ɫɬɨɪɨɧɵ ɨɫɧɨɜɧɨɣ 

ɤɪɨɜɥɢ. 

 

 

Ɋɢɫɭɧɨɤ 3.2 – ɗɩɸɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɯσ   

ɜ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦɚɯ 

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

70 

ȼ ɩɨɪɨɞɧɵɯ ɫɥɨɹɯ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɧɚɛɥɸɞɚɟɬɫɹ ɢɡɝɢɛ ɩɨ ɦɨɳɧɨɫɬɢ  

ɤɚɠɞɨɝɨ ɥɢɬɨɬɢɩɚ. ɋɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢɡɦɟɧɟɧɢɟ ɡɧɚɤɚ 

ɤɪɢɜɢɡɧɵ ɫɥɨɟɜ ɮɢɤɫɢɪɭɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɧɵɯ ɫɞɜɢɠɟɧɢɣ (ɨɩɭɫ-

ɤɚɧɢɟ ɛɥɨɤɨɜ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɧɚ ɨɛɪɭɲɟɧɧɵɟ ɩɨɪɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ) ɜ  

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɨ ɩɪɨɰɟɫɫɚɯ ɫɞɜɢɠɟɧɢɹ  

ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɩɪɢ ɨɱɢɫɬɧɨɣ ɜɵɟɦɤɟ Д29, 86 – 89Ж. ɇɚɱɚɥɨ ɷɬɨɣ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɧɚɯɨɞɢɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɲɢɪɢɧɵ ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɭɞɚɥɟɧɨ ɜ ɫɬɨɪɨɧɭ 

ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 2,5 – 3,0 ɦ. ȼ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɩɪɨ-

ɫɥɟɠɢɜɚɟɬɫɹ ɢɡɝɢɛ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɫ ɩɨɹɜɥɟɧɢɟɦ ɧɟɛɨɥɶɲɢɯ 

ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɯσ  ɞɨ 1,0 – 2,5 Ɇɉɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɚɠɞɨɝɨ ɫɥɨɹ. Ɋɚɫɬɹɠɟɧɢɹ 

ɨɝɪɚɧɢɱɟɧɨ ɢ ɫɨɫɬɚɜɥɹɟɬ 5 – 10% ɨɬ ɦɨɳɧɨɫɬɢ ɫɥɨɟɜ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɬɪɟɳɢɧ ɪɚɡɪɵɜɚ ɜ ɫɥɨɹɯ ɨɫɧɨɜɧɨɣ 

ɤɪɨɜɥɢ ɬɚɤɠɟ ɨɝɪɚɧɢɱɟɧɚ. ɉɨ ɨɫɬɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɫɥɨɟɜ ɞɟɣɫɬɜɭɸɬ ɫɠɢɦɚɸ-

ɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɢɯ ɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚ ɫɱɟɬ ɪɚɫɩɨɪɚ.  

ȼ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɨɛɥɚɫɬɟɣ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɧɚɩɪɹɠɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨ-

ɧɟ, ɛɥɢɡɤɨɦ ɤ ɧɚɱɚɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ, ɢ ɦɟɧɶɲɟɦ ɜɟɥɢɱɢɧ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɥɢɬɨɬɢɩɨɜ ɫɠɚɬɢɸ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɮɚɤɬɨɪɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬɵ ɯσ  ɜ ɩɨɪɨɞɚɯ 

ɤɪɨɜɥɢ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɢɯ ɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɟ; ɨɫɨɛɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɝɞɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɚɧɤɟɪɧɚɹ ɫɢɫɬɟɦɚ ɫɨɡɞɚɟɬ ɜɵɫɨɤɢɟ 

ɭɫɢɥɢɹ ɪɚɫɩɨɪɚ ɦɟɠɞɭ ɩɨɪɨɞɧɵɦɢ ɛɥɨɤɚɦɢ, ɫɜɹɡɵɜɚɟɬ ɢɯ ɫ ɩɨɪɨɞɚɦɢ ɨɫɧɨɜɧɨɣ 

ɤɪɨɜɥɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ, ɬɟɦ ɫɚɦɵɦ, ɞɨɫɬɚɬɨɱɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɦɭ 

ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ. 

Ɉɛɪɚɡɨɜɚɧɧɚɹ ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɜ ɤɪɨɜɥɟ ɢɦɟɟɬ ɪɚɫɲɢɪɟɧɧɭɸ ɩɥɨɳɚɞɶ 

ɨɩɨɪɵ ɧɚ ɩɨɪɨɞɵ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ. Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɩɪɚɤɬɢɱɟɫɤɢ  

ɨɞɧɨɪɨɞɧɨɟ ɩɨɥɟ ɧɚɩɪɹɠɟɧɢɣ ɯσ  ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɥɨɤɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢɤɨɧ-

ɬɭɪɧɵɯ ɩɨɪɨɞ ɧɚ ɲɢɪɢɧɭ ɞɨ 0,8 ɦ. ȼ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɚɧɨɦɚɥɢɢ ɝɨɪɢɡɨɧɬɚɥɶ-

ɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ 4,0 – 4,5 ɦ ɜ ɛɨɤɭ ɜɵɪɚɛɨɬɤɢ.  
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ɋɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɩɨɱɜɵ (ɩɨ ɝɥɭɛɢɧɟ ɧɢɠɧɟɣ ɩɨɞɪɵɜɤɢ ɲɬɪɟɤɚ) ɜɨɡɦɭɳɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ  

ɧɚɩɪɹɠɟɧɢɣ ɧɟ ɫɬɨɥɶ ɪɚɡɜɢɬɵ, ɤɚɤ ɜ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɢ ɜ ɛɨɥɶɲɟɣ 

ɱɚɫɬɢ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɢɦɟɸɬ ɧɟɛɨɥɶɲɢɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. Ɂɞɟɫɶ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɩɨɧɢɠɟɧɧɨɟ ɛɨɤɨɜɨɟ ɨɩɨɪɧɨɟ 

ɞɚɜɥɟɧɢɟ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɨɩɭɫɤɚɸɳɢɟɫɹ ɜ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɪɨɞ-

ɧɵɟ ɛɥɨɤɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɪɚɫɩɨɪ ɫ ɩɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ 

ɧɚɞ ɜɵɪɚɛɨɬɤɨɣ ɢ ɡɚ ɫɱɟɬ ɧɟɝɨ ɫɨɯɪɚɧɹɸɬ ɱɚɫɬɶ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ ɩɪɨɬɢ-

ɜɨɞɟɣɫɬɜɢɸ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ. 

ȼ ɨɛɥɚɫɬɢ ɩɨɪɨɞ ɩɨɱɜɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɜɵɪɚɛɨɬɤɨɣ ɚɧɨɦɚɥɢɢ ɧɚ-

ɩɪɹɠɟɧɢɣ ɬɚɤɠɟ ɧɟ ɫɬɨɥɶ ɜɟɥɢɤɢ, ɧɨ ɢɦɟɟɬɫɹ ɨɛɥɚɫɬɶ ɪɚɫɬɹɠɟɧɢɹ ɝɥɭɛɢɧɨɣ ɞɨ 

0,6 ɦ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɫɥɨɟɧɢɟ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɪɨɞ ɜ ɜɵɪɚɛɨɬɤɭ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɩɨɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɦɨɠɧɨ ɩɨɞɬɜɟɪɞɢɬɶ ɪɚɧɟɟ ɫɞɟɥɚɧɧɵɣ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɚɧɤɟɪ-

ɧɚɹ ɫɢɫɬɟɦɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɡɞɚɧɢɸ ɞɨɫɬɚɬɨɱɧɵɯ ɭɫɢɥɢɣ ɪɚɫɩɨɪɚ ɞɥɹ ɫɨɯɪɚɧɟ-

ɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɚ, ɫ ɞɪɭɝɨɣ, – 

ɨɛɴɟɞɢɧɹɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ ɤɪɨɜɥɸ ɫ ɨɫɧɨɜɧɨɣ, ɫɨɡɞɚɟɬ ɚɪɦɨɩɨɪɨɞɧɭɸ ɩɥɢɬɭ 

ɜɵɫɨɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɚɧɚɥɢɡɚ ɇȾɋ ɛɥɢɡɥɟɠɚɳɟɝɨ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɪɚɫɫɦɨɬ-

ɪɢɦ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ , ɷɩɸɪɚ ɤɨɬɨɪɵɯ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.3. 

ȼ ɤɪɨɜɥɟ ɲɬɪɟɤɚ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ ɨɬ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ  ɫɭɳɟɫɬ-

ɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɛɚɡɨɜɨɣ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜ ɫɬɨɪɨɧɭ ɫɧɢɠɟɧɢɹ ɪɚɡɦɟɪɨɜ 

ɡɨɧɵ ɢ ɫɬɟɩɟɧɢ ɪɚɡɝɪɭɡɤɢ: 

– ɪɚɡɝɪɭɡɤɚ ɭɪɨɜɧɹ =yk 0,47 – 0,83 ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜ ɤɪɨɜɥɸ ɜɫɟɝɨ ɞɨ 

1,8 ɦ ɩɪɨɬɢɜ 4,3 ɦ ɜ ɛɚɡɨɜɨɣ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ; 

– ɛɨɥɟɟ ɝɥɭɛɨɤɚɹ ɫɬɟɩɟɧɶ ɪɚɡɝɪɭɡɤɢ ( =yk 0,10 – 0,47) ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɩɪɢ-

ɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞɚɯ ɧɚ ɜɵɫɨɬɭ ɞɨ 0,6 ɦ ɢ ɲɢɪɢɧɨɣ ɞɨ 1,9 ɦ. ȼ ɛɚɡɨɜɨɣ ɫɯɟɦɟ 

ɤɪɟɩɥɟɧɢɹ ɷɬɢ ɪɚɡɦɟɪɵ ɫɨɫɬɚɜɥɹɸɬ 2,0 ɢ 3,5 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ 
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ɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɟɫɶɦɚ ɝɥɭɛɨɤɨɣ ɪɚɡɝɪɭɡɤɢ ɩɨ ɜɫɟɣ ɦɨɳɧɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬ-

ɜɟɧɧɨɣ ɤɪɨɜɥɢ ɢ ɩɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɲɢɪɢɧɵ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ; 

– ɩɨɥɧɨɣ ɪɚɡɝɪɭɡɤɢ ( =ɭσ 0) ɫ ɩɨɹɜɥɟɧɢɟɦ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɨɬɥɢɱɢɟ ɨɬ ɛɚɡɨɜɨɣ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 3.3 – ɗɩɸɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ   

ɜ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦɚɯ 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ 

ɪɚɜɧɨɜɟɫɢɹ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɪɚɫɫɥɨɟɧɢɢ ɩɨɪɨɞ ɤɪɨɜɥɢ ɡɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ 

ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟɦ (ɫ ɩɨɦɨɳɶɸ  

ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ) ɦɨɳɧɨɣ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ, ɧɟ ɞɨɩɭɫɤɚɸɳɟɣ ɡɧɚɱɢɬɟɥɶ-

ɧɵɯ ɩɪɨɝɢɛɨɜ ɧɚɞ ɜɵɪɚɛɨɬɤɨɣ, ɚ ɥɨɤɚɥɶɧɵɟ ɪɚɫɫɥɨɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 

ɫɜɨɞɚ ɩɪɟɞɭɩɪɟɠɞɚɸɬ ɞɜɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚ. 

Ⱦɪɭɝɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɦɚɥɨɜɵɪɚɠɟɧɧɚɹ ɡɨɧɚ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. Ɂɞɟɫɶ ɧɚɛɥɸɞɚɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɠɢɦɚɸɳɢɯ 
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( =yk 1,2 – 1,9 Нγ ) ɢ ɥɢɲɶ ɜ ɥɨɤɚɥɶɧɵɯ ɨɛɥɚɫɬɹɯ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞ ɧɚ ɲɢɪɢ-

ɧɭ 0,2 – 0,5 ɦ ɞɟɣɫɬɜɭɸɬ ɩɨɜɵɲɟɧɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɪɨɜɧɹ ( =yk 3,0 – 4,2 Нγ ). 

Ɍɚɤɨɟ ɩɨɜɟɞɟɧɢɟ ɩɨɪɨɞ ɜ ɛɨɤɭ ɜɵɪɚɛɨɬɤɢ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɩɥɨɳɚɞɶɸ 

ɨɩɨɪɵ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ, ɪɚɫɩɪɟɞɟɥɹɸɳɟɣ ɜɟɪɬɢɤɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ 

ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨ. ɋɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɟɣɫɬɜɭɟɬ ɜɵɫɨɤɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ( =yk 3,0 – 4,2 Нγ ) ɧɚɞ ɢ ɩɨɞ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɧɨ ɷɬɚ  

ɨɛɥɚɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɜɵɫɨɬɟ ɜ ɤɪɨɜɥɸ ɜ 1,7 ɪɚɡɚ ɢ ɩɨ ɝɥɭɛɢɧɟ ɜ ɩɨɱɜɭ ɜ 

2,1 ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ ɩɪɢ ɛɚɡɨɜɨɣ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ.  

Ƚɥɚɜɧɚɹ ɩɪɢɱɢɧɚ ɡɞɟɫɶ ɜɢɞɢɬɫɹ ɜ ɱɚɫɬɢɱɧɨɦ ɫɨɯɪɚɧɟɧɢɢ ɪɚɫɩɨɪɧɵɯ ɭɫɢ-

ɥɢɣ ɦɟɠɞɭ ɩɨɪɨɞɧɵɦɢ ɛɥɨɤɚɦɢ ɧɚɞ ɜɵɪɚɛɨɬɤɨɣ ɢ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. ɗɬɢ ɭɫɢɥɢɹ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɬɶ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɢɬɶ ɟɝɨ ɩɨ ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɢ, ɜ ɬɨɦ 

ɱɢɫɥɟ, ɢ ɜ ɫɬɨɪɨɧɭ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ȼɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɟɝɨ ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ ɫɧɢɠɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɸ. 

ȼ ɩɨɱɜɟ ɜɵɪɚɛɨɬɤɢ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ ɭσ  ɬɚɤɠɟ ɦɟɧɶɲɟ ɤɚɤ ɩɨ ɪɚɡɦɟɪɚɦ, ɬɚɤ 

ɢ ɩɨ ɜɟɥɢɱɢɧɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɛɚɡɨɜɨɣ ɫɯɟɦɨɣ ɤɪɟɩɥɟɧɢɹ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɧɢ-

ɠɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɡɨɧ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ ɜɨɤɪɭɝ  

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɭɛɟɞɢɬɟɥɶɧɨ ɞɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɢɪɨ-

ɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɭɳɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɪɨɞ ɤɪɨɜɥɢ ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ ɭɫɢɥɢɣ ɪɚɫɩɨɪɚ ɦɟɠɞɭ ɩɨɪɨɞɧɵ-

ɦɢ ɛɥɨɤɚɦɢ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ. Ⱦɟɣɫɬɜɭɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ 

«ɰɟɩɧɨɣ ɪɟɚɤɰɢɟɣ» ɫɧɢɠɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɨɦɚɥɢɣ ɇȾɋ ɜ ɛɨɤɚɯ ɢ ɩɨɱɜɟ 

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɜɵɜɨɞ ɨ ɩɨɡɢɬɢɜɧɨɦ ɜɥɢɹɧɢɢ ɤɨɦɛɢ-

ɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɤɪɭɠɚɸɳɟɝɨ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢ-

ɜɚ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɟ. 
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3.2 ɇɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɟɠɧɨɣ  

ɫɢɫɬɟɦɵ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ  

Ⱥɧɚɥɢɡ ɩɨɜɟɞɟɧɢɹ ɦɚɫɫɢɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨɡɜɨɥɢɥ 

ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɚɧɤɟɪɧɚɹ ɫɢɫɬɟɦɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɡɞɚɧɢɸ 

ɬɚɤɢɯ ɪɚɫɩɨɪɧɵɯ ɭɫɢɥɢɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ 

ɤɪɨɜɥɸ ɢ ɧɢɠɧɢɣ ɫɥɨɣ ɨɫɧɨɜɧɨɣ ɤɚɤ ɚɪɦɨɩɨɪɨɞɧɭɸ ɩɥɢɬɭ, ɜɨɫɩɪɢɧɢɦɚɸɳɭɸ 

ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɡɚɳɢɳɚɸɳɭɸ, ɬɟɦ ɫɚɦɵɦ, 

ɪɚɦɧɭɸ ɤɪɟɩɶ ɨɬ ɱɪɟɡɦɟɪɧɵɯ ɧɚɝɪɭɡɨɤ. 

ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɢɬ ɜ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ 

ɜɫɟɯ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɷɩɸɪɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶ-

ɧɵɯ ɭσ , ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɯσ  ɧɚɩɪɹɠɟɧɢɣ ɢ ɢɯ ɢɧɬɟɧɫɢɜɧɨɫɬɢ σ . ȼ ɩɟɪɜɭɸ  

ɨɱɟɪɟɞɶ ɪɚɫɫɦɨɬɪɢɦ ɩɨɥɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɫɤɨɥɶɤɭ ɷɬɨɬ ɩɚɪɚɦɟɬɪ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ ɢ  

ɹɜɥɹɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɫɨɫɬɨɹɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɤɪɟɩɟɠɧɨɝɨ  

ɷɥɟɦɟɧɬɚ. ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.4. 

ȼɟɪɯɧɹɤ ɪɚɦɧɨɣ ɤɪɟɩɢ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɡɝɪɭɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɨɬɨɪɨɟ 

ɜɟɫɶɦɚ ɱɚɫɬɨ ɮɢɤɫɢɪɭɟɬɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ 

ɭɫɥɨɜɢɣ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ. Ɉɞɧɚɤɨ, ɫɬɟɩɟɧɶ ɧɟɞɨɝɪɭɠɟɧɧɨɫɬɢ ɜɟɪɯɧɹɤɚ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚ-

ɟɬɫɹ ɨɬ ɬɚɤɨɜɨɣ ɞɥɹ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɤɪɟɩɥɟɧɢɹ, ɱɬɨ ɪɚɫɫɦɨɬɪɟɧɨ ɛɨɥɟɟ ɩɨɞ-

ɪɨɛɧɨ. ɉɟɪɢɮɟɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɜɟɪɯɧɹɤɚ ɜ ɪɚɣɨɧɟ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɯɚɪɚɤ-

ɬɟɪɢɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ( ≤σ 20 – 25 Ɇɉɚ), ɱɬɨ ɜɩɨɥɧɟ  

ɨɛɴɹɫɧɢɦɨ ɲɬɚɬɧɵɦ ɪɟɠɢɦɨɦ ɢɯ ɪɚɛɨɬɵ. ȼ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɧɚ 

ɤɨɧɰɟɜɨɦ ɭɱɚɫɬɤɟ ɜɟɪɯɧɹɤɚ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɟɥɢɱɢɧɚ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɭɠɟ 47 – 93 Ɇɉɚ, ɬɨ ɟɫɬɶ, ɜɨɡɪɚɫɬɚɟɬ ɜ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡ. ɋɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɤɨɧɰɟɜɨɣ ɭɱɚɫɬɨɤ ɜɟɪɯɧɹɤɚ  

ɩɨɞɜɟɪɠɟɧ ɞɟɣɫɬɜɢɸ =σ 185 – 270 Ɇɉɚ; ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɷɬɨɝɨ ɞɢɚɩɚɡɨɧɚ ɭɠɟ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɱɟɬɧɨɦɭ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ ɋɬ.5, ɢɡ ɤɨɬɨɪɨɣ ɨɛɵɱɧɨ  

ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɫɩɟɰɩɪɨɮɢɥɶ ɋȼɉ. 
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Ɋɢɫɭɧɨɤ 3.4 – ɗɩɸɪɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɤɪɟɩɟɠɧɵɯ  

ɷɥɟɦɟɧɬɚɯ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ  ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 

 

Ɍɚɤɚɹ ɜɵɫɨɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɫɬɭɩɥɟɧɢɢ 

ɠɟɫɬɤɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɣɤɢ ɩɨ ɩɪɢɱɢɧɟ ɢɫɱɟɪ-

ɩɚɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ. Ⱦɚɥɟɟ, ɩɪɢ ɞɜɢɠɟɧɢɢ ɤ ɰɟɧɬɪɚɥɶɧɨɣ 

ɱɚɫɬɢ ɫɜɨɞɚ (ɜ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ) ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɫɧɢɠɚ-

ɟɬɫɹ ɞɨ 70 – 185 Ɇɉɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɢ ɩɨɜɵɲɚɟɬɫɹ ɫɨ ɫɬɨɪɨɧɵ 

ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ȼ ɦɟɫɬɟ ɨɩɨɪɵ ɜɟɪɯɧɹɤɚ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ (ɞɟɪɟɜɹɧ-

ɧɭɸ) ɫɬɨɣɤɭ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɨɛɥɚɫɬɶ ɟɝɨ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɞɨ 0,7 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɞɥɢɧɟ ɜɟɪɯɧɹɤɚ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ 

ɤɪɟɩɥɟɧɢɹ ɧɚɪɹɞɭ ɫ ɭɱɚɫɬɤɚɦɢ ɪɚɡɝɪɭɡɤɢ ɧɚɛɥɸɞɚɸɬɫɹ ɨɛɥɚɫɬɢ ɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ, ɝɞɟ ɜɟɪɨɹɬɟɧ ɩɥɚɫɬɢɱɟɫɤɢɣ ɢɡɝɢɛ ɜɟɪɯɧɹɤɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɩɟɪɜɨɧɚ-
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ɱɚɥɶɧɨɣ ɮɨɪɦɵ. ɂɧɚɹ ɫɢɬɭɚɰɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɜɟɪɯɧɹɤɟ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɦɛɢɧɢ-

ɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. Ɂɞɟɫɶ ɩɪɨɢɫɯɨɞɢɬ ɩɥɚɜɧɵɣ ɪɨɫɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ  

ɧɚɩɪɹɠɟɧɢɣ ɞɨ 83 – 104 Ɇɉɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɷɬɢ ɡɧɚ-

ɱɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ, ɱɟɦ ɜ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ  

31 – 39% ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ ɋȼɉ, ɬ. ɟ., ɫɨɫɬɨɹɧɢɟ ɜɟɪɯɧɹɤɚ 

ɞɚɥɟɤɨ ɨɬ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚ ɜɫɟɣ ɟɝɨ ɞɥɢɧɟ. ɇɚ ɧɚɲ ɜɡɝɥɹɞ, ɝɥɚɜɧɚɹ ɩɪɢɱɢɧɚ ɜɵɹɜ-

ɥɟɧɧɵɯ ɨɬɥɢɱɢɣ ɜ ɫɨɫɬɨɹɧɢɢ ɜɟɪɯɧɹɤɚ – ɷɬɨ ɞɟɣɫɬɜɢɟ ɩɨɧɢɠɟɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɧɚɝɪɭɡɤɢ ɡɚ ɫɱɟɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ (ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪ-

ɧɨɣ ɫɢɫɬɟɦɨɣ) ɫ ɧɚɞɥɟɠɚɳɢɦɢ ɭɫɢɥɢɹɦɢ ɪɚɫɩɨɪɚ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟ ɢ 

ɧɢɠɧɟɦ ɫɥɨɟ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ. 

ȼ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ ɜɟɫɨɦɵɯ ɨɬɥɢɱɢɣ ɜ ɫɨɫɬɨɹɧɢɢ ɜɟɪɯɧɹɤɚ ɪɚɦɵ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɟ σ  ɜ ɟɟ ɫɬɨɣɤɚɯ ɞɨɫɬɚɬɨɱɧɨ ɫɯɨɠɟ ɞɥɹ ɨɛɨɢɯ ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧ-

ɬɨɜ ɤɪɟɩɥɟɧɢɹ. Ɉɫɧɨɜɧɚɹ ɱɟɪɬɚ ɷɬɨɣ ɫɯɨɠɟɫɬɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɫɨɤɨɣ ɡɚɝɪɭ-

ɠɟɧɧɨɫɬɢ (ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ) ɫɬɨɟɤ ɪɚɦ, ɧɨ ɢɦɟɸɬɫɹ ɢ ɧɟɤɨɬɨ-

ɪɵɟ ɨɬɥɢɱɢɹ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ. 

ȼɨ-ɩɟɪɜɵɯ, ɜ ɫɬɨɣɤɟ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢɧɬɟɧɫɢɜ-

ɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɛɥɢɡɤɚ ɤ ɪɚɫɱɟɬɧɨɦɭ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ ɋȼɉ (92 – 98%), 

ɧɨ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ ɟɝɨ; ɬɨ ɟɫɬɶ, ɧɚɛɥɸɞɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ, ɛɥɢɡɤɨɟ ɤ ɩɪɟɞɟɥɶɧɨɦɭ. 

ɉɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɞɥɢɧɵ ɫɬɨɣɤɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ  

ɪɚɜɧɨɦɟɪɧɨɟ ɜ ɟɟ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɫɤɨɥɶ-

ɧɢɛɭɞɶ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ. ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɧɢɠɧɹɹ 

ɱɚɫɬɶ ɫɬɨɣɤɢ ɧɚ ɜɵɫɨɬɭ ɞɨ 0,7 ɦ ɨɬ ɩɨɱɜɵ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɢɡɝɢɛ ɜ ɩɨɥɨɫɬɶ  

ɜɵɪɚɛɨɬɤɢ. ȼ ɛɚɡɨɜɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɬɚɤɢɯ ɭɱɚɫɬɤɨɜ ɢɡɝɢɛɚ ɫɬɨɣɤɢ ɧɟɫɤɨɥɶ-

ɤɨ, ɨɧɢ ɢɦɟɸɬ ɪɚɡɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɫɬɨɣɤɢ ɨɬ ɟɟ 

ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɞɨ ɨɩɨɪɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɟɥɢɱɢɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɵɲɟ ɧɚ 

10 – 40%, ɬɚɤ ɱɬɨ ɩɨ ɜɵɫɨɬɟ ɫɬɨɣɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɬɪɟɛɭɟɬ 

ɭɫɢɥɟɧɢɹ ɩɨ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɸ ɛɨɤɨɜɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ. 

ȼɨ-ɜɬɨɪɵɯ, ɜ ɫɬɨɣɤɟ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ  

ɧɚɩɪɹɠɟɧɢɣ ɥɢɛɨ ɪɚɜɧɚ, ɥɢɛɨ ɩɪɟɜɨɫɯɨɞɢɬ ɪɚɫɱɟɬɧɵɣ ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ 

ɋȼɉ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ, ɚ ɢɡɝɢɛɚɸɳɢɣ 
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ɦɨɦɟɧɬ ɞɟɣɫɬɜɭɟɬ ɬɨɥɶɤɨ ɜ ɪɚɣɨɧɟ ɨɩɨɪɵ ɫɬɨɣɤɢ ɧɚ ɜɵɫɨɬɭ ɞɨ 0,4 ɦ ɨɬ ɩɨɱɜɵ. ȼ 

ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɩɟɪɟɦɟɧɧɨɝɨ ɡɧɚɤɚ (ɯɨɬɹ ɢ 

ɩɨɧɢɠɟɧɧɨɣ ɜɟɥɢɱɢɧɵ) ɜɨɡɧɢɤɚɟɬ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɫɬɨɣɤɢ, ɚ ɜɟɥɢɱɢɧɚ σ  ɭɜɟɥɢ-

ɱɢɜɚɟɬɫɹ ɞɨ 30%. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɩɨɜɵɲɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɫɬɨɟɤ ɪɚɦɵ ɜ  

ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɬɟɡɢɫ ɨ ɫɧɢɠɟɧɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɦɧɭɸ ɤɪɟɩɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ  

ɫɢɫɬɟɦɵ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɨɫɬɨɹɧɢɟ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɛɚɡɨ-

ɜɨɣ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ – ɩɹɬɶ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɤɨɧ-

ɬɭɪɭ ɫɜɨɞɚ ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɜɟɪɯɧɹɤɚ ɪɚɦɵ, ɢɦɟɸɬ ɪɚɡɧɭɸ ɫɬɟɩɟɧɶ  

ɧɚɝɪɭɡɤɢ. ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɬɪɢ ɚɧɤɟɪɚ ɩɨɞɜɟɪɠɟɧɵ ɜɨɡɞɟɣɫɬɜɢɸ  

ɧɚɩɪɹɠɟɧɢɣ σ  ɨɬ 8 – 26% ɞɨ 34 – 51% ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ 

ɚɪɦɚɬɭɪɵ ɚɧɤɟɪɚ. Ⱦɜɚ ɩɟɪɢɮɟɪɢɣɧɵɯ ɚɧɤɟɪɚ ɧɚɝɪɭɠɟɧɵ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ: 

– ɜ ɩɪɢɤɨɧɬɭɪɧɨɣ ɱɚɫɬɢ ɞɥɢɧɵ ɚɧɤɟɪɚ ɞɨ 0,4 ɦ (ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ 

ɦɚɫɫɢɜɚ) ɞɟɣɫɬɜɭɸɬ σ  ɭɪɨɜɧɹ 68 – 85% ɨɬ ɟɝɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɗɬɨ ɭɤɚ-

ɡɵɜɚɟɬ ɧɚ ɚɤɬɢɜɧɨɟ ɪɚɫɫɥɨɟɧɢɟ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɜ ɨɛɥɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɚ, 

ɚ ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɟɝɨ ɞɥɢɧɵ ɧɚɝɪɭɠɟɧɚ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ; 

– ɩɟɪɢɮɟɪɢɣɧɵɣ ɚɧɤɟɪ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɧɚɩɪɨ-

ɬɢɜ, ɢɫɩɵɬɵɜɚɟɬ ɩɨɜɵɲɟɧɧɭɸ ɧɚɝɪɭɡɤɭ (77 – 100% ɨɬ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ) 

ɧɚ ɡɚɝɥɭɛɥɟɧɧɨɦ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ ɞɨ 0,5 ɦ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ  

ɚɧɤɟɪɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɨɞɜɢɠɤɚɦ ɩɨɪɨɞɧɵɯ ɛɥɨɤɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜ-

ɥɢ, ɨɩɭɫɤɚɸɳɢɯɫɹ ɧɚ ɨɯɪɚɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɚ ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɞɥɢɧɵ ɚɧɤɟɪɚ  

ɬɚɤɠɟ ɨɫɬɚɟɬɫɹ ɫɥɚɛɨɧɚɝɪɭɠɟɧɧɨɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɛɚɡɨɜɨɣ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ ɨɬɦɟɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɨɟ  

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ ɬɨɥɶɤɨ ɭ ɩɟɪɢɮɟɪɢɣɧɵɯ ɚɧɤɟɪɨɜ, ɭɫɬɚɧɨɜ-

ɥɟɧɧɵɯ ɜ ɪɚɣɨɧɟ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ. 

ȼ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɟ ɜ ɫɜɨɞɟ ɜɵɪɚɛɨɬɤɢ ɧɚɛɥɸɞɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ. Ⱦɜɚ ɫɬɚɥɟ-

ɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ, ɩɪɟɢɦɭɳɟɫɬ-
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ɜɟɧɧɨ ɧɚɝɪɭɠɟɧɵ ɧɚ ɡɚɝɥɭɛɥɟɧɧɨɦ ɭɱɚɫɬɤɟ ɫɜɨɟɣ ɞɥɢɧɵ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 

ɩɨɪɹɞɤɚ 52% ɞɥɹ ɚɧɤɟɪɚ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɚ ɚɧɤɟɪ ɫɨ 

ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɡɚɝɪɭɠɟɧ ɩɨ ɜɫɟɣ ɫɜɨɟɣ ɞɥɢɧɟ. ɍɪɨɜɟɧɶ ɧɚɩɪɹɠɟ-

ɧɢɣ ɧɚ ɷɬɢɯ ɭɱɚɫɬɤɚɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 31 – 77% ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ 

ɫɬɚɥɢ ɚɧɤɟɪɚ. ɋɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɝɪɚɧɢɱɟɧɧɵɣ 

ɭɱɚɫɬɨɤ, ɝɞɟ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɜɢɜɚɸɬɫɹ ɞɨ 84 – 92% ɟɝɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɭɪɨɜɟɧɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɰɟɧɬɪɚɥɶɧɵɯ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟ-

ɪɨɜ, ɬɨ ɨɧ ɡɚɦɟɬɧɨ ɜɵɲɟ ɭ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ 

ɧɚ ɢɯ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɭɸ ɪɚɛɨɬɭ ɩɨ ɫɨɡɞɚɧɢɸ ɪɚɫɩɨɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ  

ɩɨɪɨɞɧɵɯ ɛɥɨɤɨɜ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟ. 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɬɚɤɠɟ ɚɤɬɢɜɧɨ ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɸɬ ɪɚɡɜɢ-

ɬɢɸ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɢ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɭɱɚɫɬɤɚɦ ɢɯ ɞɥɢɧɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 

ɧɢɠɧɟɦ ɫɥɨɟ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ. Ɍɚɤ, ɞɥɹ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭ-

ɬɨɝɨ ɦɚɫɫɢɜɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ 75% ɟɝɨ ɞɥɢɧɵ ɞɟɣɫɬɜɭɟɬ ɧɚɩɪɹɠɟɧɢɹ 60 – 90% ɨɬ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ⱦɥɹ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨ-

ɫɬɪɚɧɫɬɜɚ ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɟɦɧɨɝɨ ɧɢɠɟ (ɞɨ 70%), ɧɨ 

ɧɚ ɟɝɨ ɡɚɝɥɭɛɥɟɧɧɨɣ ɱɚɫɬɢ ɪɚɫɲɢɪɹɟɬɫɹ ɭɱɚɫɬɨɤ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɢ 

ɚɧɤɟɪɚ – ɞɨ 100% ɨɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

Ɂɞɟɫɶ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɟɧɢɟ ɦɟɠɞɭ ɢɧɬɟɧɫɢɜɧɨɣ ɪɚɛɨɬɨɣ ɤɨɦɛɢɧɢɪɨ-

ɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɢ ɫɧɢɠɟɧɢɟɦ ɚɧɨɦɚɥɢɣ ɇȾɋ ɜ ɩɨɪɨɞɧɨɦ ɦɚɫɫɢɜɟ,  

ɨɫɨɛɟɧɧɨ, ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ. ɗɬɢ ɩɪɨɰɟɫɫɵ, ɛɟɡɭɫɥɨɜɧɨ, ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɢ ɞɨɤɚ-

ɡɵɜɚɸɬ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɜ ɤɪɨɜ-

ɥɟ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. 

ȿɫɬɶ ɟɳɟ ɨɞɢɧ ɤɨɫɜɟɧɧɵɣ ɞɨɜɨɞ ɜ ɩɨɥɶɡɭ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ  

ɫɢɫɬɟɦ – ɫɬɟɩɟɧɶ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɫɬɨɣɤɢ ɧɚ ɛɟɪɦɟ ɲɬɪɟɤɚ ɢ ɫɬɨɣɤɢ ɪɹɞɨɜ ɨɪɝɚɧɧɨɣ 

ɤɪɟɩɢ ɧɚɝɪɭɠɟɧɵ ɜ 1,5 – 1,7 ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ. 

ɗɬɨ ɫɥɭɠɢɬ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɪɚɧɟɟ ɜɵɫɤɚɡɚɧɧɨɦɭ ɩɪɟɞɩɨɥɨɠɟɧɢɸ ɨ ɱɚɫɬɢɱɧɨɦ 

ɫɨɯɪɚɧɟɧɢɢ ɪɚɫɩɨɪɚ ɦɟɠɞɭ ɩɨɪɨɞɧɵɦɢ ɛɥɨɤɚɦɢ ɧɚɞ ɜɵɪɚɛɨɬɤɨɣ ɢ ɛɥɨɤɚɦɢ,  

ɤɨɬɨɪɵɟ ɨɩɭɫɤɚɸɬɫɹ ɧɚ ɨɛɪɭɲɟɧɧɵɟ ɩɨɪɨɞɵ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ.  
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Ɍɚɤɨɣ ɱɚɫɬɢɱɧɵɣ ɪɚɫɩɨɪ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɫɩɪɢɹɬɢɸ ɧɟɤɨɬɨɪɨɣ ɞɨɥɢ ɜɟɪɬɢɤɚɥɶ-

ɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɪɨɞɧɵɦɢ ɛɥɨɤɚɦɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ, ɱɬɨ ɫɧɢɠɚɟɬ  

ɧɚɝɪɭɡɤɭ ɧɚ ɨɯɪɚɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. 

ȼ ɪɚɡɜɢɬɢɟ ɞɨɤɚɡɚɬɟɥɶɧɨɣ ɛɚɡɵ ɨɛɴɟɤɬɢɜɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɪɚɫɫɦɨɬɪɢɦ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɯσ  (ɪɢɫ. 3.5) ɜ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɚɯ  

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

 

 

Ɋɢɫɭɧɨɤ 3.5 – ɗɩɸɪɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɯσ   

ɜ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɚɯ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 

 

ȼ ɜɟɪɯɧɹɤɟ ɪɚɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɯσ  ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɨɟ ɜ ɩɥɚɧɟ  

ɜɵɹɜɥɟɧɢɹ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɫɪɚɡɭ ɠɟ ɨɬɦɟɬɢɦ, ɱɬɨ ɧɚ ɤɚɠ-
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ɞɨɦ ɭɱɚɫɬɤɟ ɜɟɪɯɧɹɤɚ ɞɟɣɫɬɜɭɸɬ ɪɚɡɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɧɨ ɜ  

ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɋȼɉ ɯσ  ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɪɚɜɧɨɦɟɪɧɨ. ɋɥɟɞɨ-

ɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɨɬɫɭɬɫɬɜɢɟ ɫɤɨɥɶ-ɧɢɛɭɞɶ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɢɡɝɢ-

ɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɩɨ ɞɥɢɧɟ ɜɟɪɯɧɹɤɚ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɪɢɡɧɚɤɨɜ ɩɨɧɢ-

ɠɟɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɪɚɦɭ. ɉɨ ɫɜɨɟɣ ɜɟɥɢɱɢɧɟ  

ɩɨɧɢɠɟɧɧɵɟ ɯσ  ɞɨ 8 – 15 Ɇɉɚ ɪɚɫɩɪɟɞɟɥɟɧɵ ɧɚ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɱɚɫɬɤɚɯ ɜɟɪɯ-

ɧɹɤɚ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɚɡɜɢɬɢɢ ɧɟɛɨɥɶɲɢɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɫɢɥɢɣ ɜ  

ɪɚɣɨɧɟ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɢ ɤɨɫɜɟɧɧɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɝɪɚɧɢɱɟɧɧɵɟ ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɵɟ ɩɨɞɜɢɠɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɩɨ ɩɪɢɱɢɧɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɦ-

ɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɫɠɢɦɚɸɳɢɟ ɯσ  

ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɨɬ 25 – 35 Ɇɉɚ ɞɨ 70 – 80 Ɇɉɚ ɜ ɡɚɦɤɟ ɫɜɨɞɚ. ȼɟɥɢɱɢɧɵ ɧɚɩɪɹ-

ɠɟɧɢɣ ɦɧɨɝɨɤɪɚɬɧɨ ɧɢɠɟ ɩɪɟɞɟɥɶɧɵɯ ɞɥɹ ɫɬɚɥɢ ɤɪɟɩɢ ɢɡ ɋȼɉ, ɧɨ, ɬɟɦ ɧɟ  

ɦɟɧɟɟ, ɨɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜɟɪɯɧɹɤɚ ɪɚɦɵ, ɧɟɫɦɨɬɪɹ ɧɚ 

ɫɨɡɞɚɧɢɟ ɝɪɭɡɨɧɟɫɭɳɟɣ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ. 

ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɩɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɫ ɛɚɡɨɜɵɦ ɜɚɪɢɚɧɬɨɦ ɤɪɟɩɥɟɧɢɹ, ɬɨ 

ɫɭɳɟɫɬɜɟɧɧɵɯ ɨɬɥɢɱɢɣ ɩɨ ɜɟɥɢɱɢɧɟ ɫɠɢɦɚɸɳɢɯ ɯσ  ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɨɞɧɚɤɨ, 

ɩɪɢɫɭɬɫɬɜɭɸɬ ɞɜɚ ɭɱɚɫɬɤɚ ɧɚ ɩɨɥɭɚɪɤɟ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬ-

ɜɚ, ɝɞɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɞɟɣɫɬɜɢɟ ɫɪɟɞɧɟɝɨ ɩɨ ɜɟɥɢɱɢɧɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 

ɪɚɡɧɵɯ ɡɧɚɤɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɷɬɢ ɜɨɡɦɭɳɟɧɢɹ ɧɟ ɢɝɪɚɸɬ ɪɟɲɚɸɳɟɣ ɪɨɥɢ ɜ  

ɧɚɫɬɭɩɥɟɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɟɪɯɧɹɤɚ ɪɚɦɵ. 

ȼ ɫɬɨɣɤɚɯ ɪɚɦɵ ɞɟɣɫɬɜɭɸɬ ɩɨɧɢɠɟɧɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ 

ɨɛɨɢɯ ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫ ɨɬɥɢɱɢɹɦɢ, 

ɧɟ ɜɧɨɫɹɳɢɦɢ ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɜ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɦɧɨɣ ɤɪɟɩɢ; ɬɟɦ ɧɟ ɦɟɧɟɟ, 

ɨɬɦɟɬɢɦ ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯ. 

ȼɨ-ɩɟɪɜɵɯ, ɜ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɫɬɨɣɤɢ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫ-

ɫɢɜɚ ɜ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɞɟɣɫɬɜɭɸɬ ɫɠɢɦɚɸɳɢɟ =xσ 30 – 70 Ɇɉɚ, ɚ 

ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɜɚɪɢɚɧɬɟ – ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɟ ɯσ  ɨɬ 10 – 15 Ɇɉɚ ɪɚɫɬɹɠɟɧɢɹ 

ɨɤɨɥɨ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨɫɬɢ ɢ ɞɨ 15 – 35 Ɇɉɚ ɫɠɚɬɢɹ ɜɧɢɡɭ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ 

ɫɬɨɣɤɢ. ɗɬɢ ɪɟɡɭɥɶɬɚɬɵ ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɨɧɢɠɟɧɧɨɟ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ (ɩɪɢ  
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ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ) ɩɨ ɩɪɢɱɢɧɟ ɭɦɟɧɶɲɟɧɢɹ 

ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɛɨɤɭ ɜɵɪɚɛɨɬɤɢ. ȼ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ 

ɫɬɨɣɤɢ ɜɟɥɢɱɢɧɚ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɨɤɚɡɚɥɚɫɶ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ ɜ ɛɚɡɨɜɨɦ 

ɜɚɪɢɚɧɬɟ, ɱɟɦ ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɜɚɪɢɚɧɬɟ. ɂɯ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟ ɜɥɢɹɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɨɣɤɢ. 

ȼɨ-ɜɬɨɪɵɯ, ɜ ɫɬɨɣɤɟ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɷɩɸɪɚ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɹ ɯσ  ɢɡɦɟɧɹɟɬɫɹ ɦɚɥɨɫɭɳɟɫɬɜɟɧɧɨ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠ-

ɧɨɣ ɫɬɨɣɤɨɣ) ɞɥɹ ɜɚɪɢɚɧɬɚ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɤɪɟɩɥɟɧɢɹ ɜ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɫɬɨɣɤɢ ɩɪɨɢɫɯɨɞɢɬ 

ɚɤɬɢɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɤɚ ɤɪɢɜɢɡɧɵ ɜɜɢɞɭ ɞɟɣɫɬɜɢɹ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɝɨ ɢɡɝɢ-

ɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɩɨɪɧɨɝɨ ɞɚɜ-

ɥɟɧɢɹ ɜ ɪɚɣɨɧɟ ɨɯɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɵɟ ɱɚɫɬɢɱɧɨ ɫɝɥɚɠɢɜɚɸɬɫɹ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɪɨɜɥɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

Ɋɟɝɭɥɹɪɧɚɹ ɫɫɵɥɤɚ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ 

ɫɢɫɬɟɦɵ ɧɚɯɨɞɢɬ ɫɜɨɟ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɩɪɢ ɚɧɚɥɢɡɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɯσ  ɜ ɫɬɚɥɟ-

ɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɚɯ. Ⱦɥɹ ɨɛɨɢɯ ɬɢɩɨɜ ɚɧɤɟɪɨɜ, ɧɟɫɦɨɬɪɹ ɧɚ ɢɯ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɬ ɧɟɛɨɥɶɲɢɟ ɪɚɫɬɹɝɢ-

ɜɚɸɳɢɟ ɯσ  ɜ ɩɪɟɞɟɥɚɯ ɦɨɳɧɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɨɝɪɚɧɢɱɟɧɢɟ ɟɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɜɢɠɟɤ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪ-

ɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɬɪɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚ ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɧɟ ɭɱɚɫɬɜɭɸɬ ɜ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɨɞ-

ɜɢɠɤɚɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɚ ɪɚɫɬɹɠɟɧɢɟ ɚɪɦɚɬɭɪɵ ɭɫɢɥɢɹɦɢ ɯσ  ɩɪɨɹɜ-

ɥɹɸɬɫɹ ɬɨɥɶɤɨ ɜ ɩɪɢɤɨɧɬɭɪɧɨɣ ɱɚɫɬɢ ɩɟɪɢɮɟɪɢɣɧɵɯ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ. 

ȼ ɰɟɥɨɦ, ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 

ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɚɯ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨɞɬɜɟɪɠɞɚɸɬ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬ-

ɧɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɦɧɨɣ ɤɪɟɩɢ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɚɧɚɥɢɡɚ ɇȾɋ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɟɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɟɦɨɱ-

ɧɨɣ ɜɵɪɚɛɨɬɤɢ ɪɚɫɫɦɨɬɪɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ , 

ɷɩɸɪɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 3.6. 
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Ɋɢɫɭɧɨɤ 3.6 – ɗɩɸɪɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ  ɜ ɤɪɟɩɟɠɧɵɯ  

ɷɥɟɦɟɧɬɚɯ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 

 

ȼ ɨɛɟɢɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɤɪɟɩɟɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɜɟɪɯɧɹɤ ɪɚɦɵ ɧɚɯɨ-

ɞɢɬɫɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɝɪɭɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɨ ɢɦɟɸɬɫɹ ɨɬɥɢɱɢɹ, ɤɚɤ ɩɨ 

ɫɬɟɩɟɧɢ ɪɚɡɝɪɭɡɤɢ, ɬɚɤ ɢ ɩɨ ɯɚɪɚɤɬɟɪɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɭσ  ɩɨ ɞɥɢɧɟ ɜɟɪɯɧɹɤɚ ɢ ɜ 

ɟɝɨ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ. 

Ɇɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɠɟɧɧɨɫɬɶ ɜɟɪɯɧɹɤɚ ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ  

ɩɨɪɨɞ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɧɟɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. ɉɨ 

ɜɫɟɣ ɞɥɢɧɟ ɜɟɪɯɧɹɤɚ ɭσ  ɢɡɦɟɧɹɟɬɫɹ ɨɬ 15 – 20 Ɇɉɚ ɪɚɫɬɹɠɟɧɢɹ ɢ ɞɨ 25 – 30 Ɇɉɚ 

ɫɠɚɬɢɹ. ɗɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɦ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ ɞɨ 0,6 ɦ ɜ ɰɟɧɬɪɚɥɶɧɨɣ 

ɱɚɫɬɢ ɫɜɨɞɚ, ɧɟɫɤɨɥɶɤɨ ɫɦɟɳɟɧɧɵɦ ɜ ɫɬɨɪɨɧɭ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. Ɂɞɟɫɶ ɞɟɣɫɬ-

ɜɭɟɬ ɧɟɛɨɥɶɲɨɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɜ ɫɬɨɪɨɧɭ ɩɨɪɨɞ ɤɪɨɜɥɢ. ɇɚ 

ɨɫɬɚɥɶɧɨɣ ɞɥɢɧɟ ɜɟɪɯɧɹɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭσ  ɜ ɟɝɨ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɞɨɫɬɚ-

ɬɨɱɧɨ ɪɚɜɧɨɦɟɪɧɨɟ ɛɟɡ ɩɨɹɜɥɟɧɢɹ ɫɤɨɥɶ-ɧɢɛɭɞɶ ɡɧɚɱɢɦɨɝɨ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧ-
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ɬɚ. ȼ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɜɨɡɧɢɤɚɸɬ ɥɨɤɚɥɶɧɵɟ ɨɱɚɝɢ 

(ɪɚɡɦɟɪɨɦ ɞɨ 100 – 150 ɦɦ) ɪɚɫɬɹɝɢɜɚɸɳɢɯ ≤ɭσ 40 – 50 Ɇɉɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɭɩɪɭɝɢɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɫɨɩɪɹɠɟɧɢɹ ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ ɪɚɦɵ. 

ȼ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɩɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɞɥɢɧɵ ɜɟɪɯɧɹɤɚ ɜɟɥɢɱɢ-

ɧɚ ɭσ  ɬɚɤɠɟ ɧɟɜɟɥɢɤɚ – ɨɬ 25 Ɇɉɚ ɪɚɫɬɹɠɟɧɢɹ ɞɨ 75 Ɇɉɚ ɫɠɚɬɢɹ, ɚ ɟɝɨ ɩɪɨɝɢɛ 

ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɣ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ  

ɫɜɨɞɚ. Ⱥɧɨɦɚɥɢɢ ɭσ  ɞɟɣɫɬɜɭɸɬ ɜ ɪɚɣɨɧɟ ɨɩɨɪɵ ɜɟɪɯɧɹɤɚ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɫɬɨɣ-

ɤɭ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ. Ɂɞɟɫɶ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɠɢɦɚɸɳɢɯ ɭσ  ɩɨɜɵɲɚɟɬɫɹ ɞɨ  

150 – 200 Ɇɉɚ, ɚ ɜ ɨɬɞɟɥɶɧɵɯ ɥɨɤɚɥɶɧɵɯ ɨɱɚɝɚɯ ɞɨɯɨɞɢɬ ɞɨ ɪɚɫɱɟɬɧɨɝɨ ɩɪɟɞɟɥɚ 

ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ ɋȼɉ, ɱɬɨ ɩɪɨɜɨɰɢɪɭɟɬ ɩɥɚɫɬɢɱɟɫɤɢɣ ɢɡɝɢɛ ɜɟɪɯɧɹɤɚ. ɇɚ ɩɟɪɢ-

ɮɟɪɢɣɧɵɯ ɭɱɚɫɬɤɚɯ ɬɚɤɠɟ ɢɦɟɟɬ ɦɟɫɬɨ ɪɨɫɬ ɫɠɢɦɚɸɳɢɯ ɭσ  ɞɨ ɭɪɨɜɧɹ  

100 – 150 Ɇɉɚ. ɉɨɫɥɟɞɧɢɣ ɮɚɤɬ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɩɨɤɚɡɚɬɟɥɶɧɵɦ. ɋɠɚɬɢɟ ɜɟɪɯ-

ɧɹɤɚ ɜ ɡɚɦɤɨɜɨɣ ɱɚɫɬɢ ɩɨɞɚɬɥɢɜɨɫɬɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɵɩɨɥɚɠɢɜɚɧɢɟ ɩɪɢ ɞɟɮɨɪ-

ɦɢɪɨɜɚɧɢɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ. ɏɨɬɹ ɷɬɨɬ ɩɪɨɰɟɫɫ 

ɧɚɯɨɞɢɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɭɩɪɭɝɨɣ ɫɬɚɞɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɩɨɜɵɲɟɧɧɭɸ ɜɟɪɬɢɤɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɜɟɪɯɧɹɤ ɪɚɦɵ ɫɨ ɫɬɨɪɨɧɵ ɩɨɪɨɞ ɤɪɨɜ-

ɥɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨ ɮɚɤɬɨɪɭ ɫɨɫɬɨɹɧɢɹ ɜɟɪɯɧɹɤɚ  

ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɦɭ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦ-

ɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

ɋɬɨɣɤɢ ɪɚɦɵ ɜɟɫɶɦɚ ɡɚɝɪɭɠɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɞɥɹ ɨɛɨɢɯ 

ɜɚɪɢɚɧɬɨɜ ɤɪɟɩɥɟɧɢɹ, ɚ ɧɟɤɨɬɨɪɵɟ ɨɬɥɢɱɢɹ ɫɨɫɬɨɹɬ ɜ ɫɥɟɞɭɸɳɟɦ. ȼ ɜɚɪɢɚɧɬɟ 

ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɚɜɥɹɸɳɚɹ ɱɚɫɬɶ ɞɥɢɧɵ 

ɫɬɨɟɤ ɡɚɝɪɭɠɟɧɚ ɞɨɫɬɚɬɨɱɧɨ ɪɚɜɧɨɦɟɪɧɨ ɜ ɢɯ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ. Ɍɨ ɟɫɬɶ,  

ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɭɱɚɫɬɤɨɜ ɨɩɨɪ 

ɫɬɨɟɤ ɜɵɫɨɬɨɣ ɞɨ 0,4 ɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɞɨ 0,3 ɦ ɫɨ 

ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. Ɂɞɟɫɶ  ɩɪɨɢɫɯɨɞɢɬ ɢɡɝɢɛ ɨɩɨɪɧɨɣ ɱɚɫɬɢ ɫɬɨɟɤ ɜ 

ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ. 

ȼ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɤɪɟɩɥɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭσ  ɜ ɫɬɨɣɤɟ ɫɨ ɫɬɨɪɨɧɵ  

ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɜɟɫɶɦɚ ɫɯɨɠɟ ɫ ɜɵɲɟɨɩɢɫɚɧɧɵɦ. ɉɨ ɜɵɫɨɬɟ ɫɬɨɣɤɢ ɫɨ 
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ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɨɡɧɢɤɚɸɬ ɱɟɬɵɪɟ ɭɱɚɫɬɤɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ 

ɢɡɝɢɛɚ ɜ ɫɬɨɪɨɧɭ ɜɵɪɚɛɨɬɤɢ. ɗɬɢ ɭɱɚɫɬɤɢ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɢɬɶ ɝɟɨɦɟɬ-

ɪɢɸ ɫɬɨɣɤɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɧɢɠɟɧɢɹ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨɣ ɩɨɬɟɪɢ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɜ ɰɟɥɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ 

ɫɬɨɟɤ ɪɚɦɵ ɩɨ ɮɚɤɬɨɪɭ ɭσ  ɬɚɤɠɟ ɨɬɦɟɱɚɟɬ ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɦɛɢ-

ɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭσ  ɜ ɚɧɤɟɪɚɯ, ɪɚɡɦɟɳɟɧɧɵɯ ɩɨ ɤɨɧɬɭɪɭ 

ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ. ȼɨ ɜɫɟɯ ɩɹɬɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚɯ ɛɚɡɨɜɨɣ ɫɯɟɦɵ ɤɪɟɩ-

ɥɟɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɛɨɥɟɟ-ɦɟɧɟɟ ɨɞɢɧɚɤɨɜɚɹ ɤɚɪɬɢɧɚ ɧɚɩɪɹɠɟɧɢɣ. ȼ ɩɪɢɤɨɧɬɭɪ-

ɧɨɣ ɱɚɫɬɢ ɚɧɤɟɪɨɜ ɞɟɣɫɬɜɭɸɬ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭσ  ɞɨ 50 – 75 Ɇɉɚ ɧɚ ɞɥɢɧɟ  

ɚɪɦɚɬɭɪɵ 0,25 – 0,70 ɦ. ɉɪɢɱɟɦ, ɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɧɬɪɚɥɶɧɨɦɭ 

ɚɧɤɟɪɭ, ɚ ɛɨɥɶɲɟɟ – ɤ ɩɟɪɢɮɟɪɢɣɧɨɦɭ ɚɧɤɟɪɭ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨ-

ɫɬɪɚɧɫɬɜɚ. ɗɬɢ ɞɚɧɧɵɟ ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɪɚɫɫɥɨɟɧɢɸ ɩɪɢɤɨɧɬɭɪ-

ɧɨɣ ɱɚɫɬɢ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ, ɩɨɫɤɨɥɶɤɭ ɡɚɝɥɭɛɥɟɧɧɚɹ ɱɚɫɬɶ ɚɧɤɟ-

ɪɨɜ ɫɜɨɛɨɞɧɚ ɨɬ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ.  

ȼ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɟ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ 

ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭσ  ɞɟɣɫɬɜɭɸɬ ɧɚ ɛɥɢɠɧɢɯ ɤ ɜɵɪɚɛɨɬɤɟ ɭɱɚɫɬɤɚɯ, ɤɚɤ ɫɬɚɥɟɩɨ-

ɥɢɦɟɪɧɵɯ, ɬɚɤ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ. Ⱦɥɢɧɚ ɷɬɢɯ ɭɱɚɫɬɤɨɜ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ ɢ  

ɢɡɦɟɧɹɟɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 1,1 – 1,8 ɦ ɫ ɧɟɤɨɬɨɪɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɭ ɚɧɤɟɪɨɜ, ɪɚɫɩɨ-

ɥɨɠɟɧɧɵɯ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ. Ɂɞɟɫɶ ɫɢɫɬɟɦɚ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫ-

ɫɥɨɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɣ ɢɥɢ ɩɨɞɚɜɥɹɸɳɟɣ ɱɚɫɬɢ ɦɨɳɧɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬ-

ɜɟɧɧɨɣ ɤɪɨɜɥɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɫɨɯɪɚɧɹɟɬɫɹ ɟɟ ɰɟɥɨɫɬɧɨɫɬɶ 

ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɜɵɩɨɥɧɟɧɧɨɦɭ ɚɧɚɥɢɡɭ ɇȾɋ, ɤɨɧɫɬɚɬɢɪɭɟɦ ɜɫɟɫɬɨɪɨɧɧɟ 

ɨɛɨɫɧɨɜɚɧɧɵɣ ɮɚɤɬ ɫɧɢɠɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ 

ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. ɗɬɨɬ ɮɚɤɬ ɜɩɨɥɧɟ ɨɛɴɹɫ-

ɧɢɦ, ɭɱɢɬɵɜɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɛɥɢɡɥɟɠɚɳɟ-

ɝɨ ɦɚɫɫɢɜɚ (ɫɦ. ɩ. 3.1) ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞ ɤɪɨɜɥɢ ɡɚ 

ɫɱɟɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜɵɫɨɤɨɣ ɝɪɭɡɨɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
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3.3 Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ  

ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ  

ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜ-

ɧɟɦ ɞɟɣɫɬɜɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɢ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭ-

ɠɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɤɪɨɜɥɟ 

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. ɑɟɦ ɛɨɥɶɲɟ σ  ɢ ɞɥɢɧɧɟɟ ɭɱɚɫɬɨɤ ɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, 

ɬɟɦ ɚɤɬɢɜɧɟɟ ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɟɬ ɫɢɫɬɟɦɚ ɫɞɜɢɠɟɧɢɸ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜ ɜɵɪɚɛɨɬɤɭ. 

Ɂɚɤɨɧɨɦɟɪɧɨɫɬɶ ɫɜɹɡɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ 

ɫɢɫɬɟɦɵ ɫ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɭɫɥɨɜɢɹ ɩɨɞɞɟɪ-

ɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɢɣ ɦɧɨɝɨ-

ɜɚɪɢɚɧɬɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ⱥɥɝɨɪɢɬɦ ɬɚɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 

ɤɨɦɩɥɟɤɫ ɦɟɬɨɞɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɢɯ ɪɟɚɥɢɡɚɰɢɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɢɡɥɨɠɟɧɵ ɜ 

ɪɚɛɨɬɟ Д85, 88Ж, ɚ ɜ ɞɢɫɫɟɪɬɚɰɢɢ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɟɟ ɨɛɴɟɦɚ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ 

ɪɟɡɭɥɶɬɚɬɵ. 

ɋɟɪɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɦɟɸɬ ɤɨɧɟɱɧɭɸ ɰɟɥɶ ɨɩɪɟɞɟɥɟ-

ɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚ-

ɛɨɬɤɢ. ȼ ɷɬɨɣ ɫɜɹɡɢ, ɩɟɪɜɵɣ ɷɬɚɩ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɢɬ ɜ ɭɫɬɚɧɨɜɥɟɧɢɢ ɫɬɟɩɟɧɢ 

ɜɥɢɹɧɢɹ ɪɹɞɚ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɭɪɨɜɟɧɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɚɥɟɩɨɥɢ-

ɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ. ɉɪɢ ɢɯ ɧɢɡɤɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɩɪɚɜɨɦɟɪɟɧ ɜɨɩɪɨɫ 

ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɜ ɞɚɧɧɵɯ 

ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. ȼɩɨɥɧɟ ɜɟɪɨɹɬɧɨ ɡɞɟɫɶ ɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɯɟɦ ɤɪɟɩɥɟɧɢɹ.  

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɤɨɥɢɱɟɫɬɜɨɦ 

ɚɧɤɟɪɨɜ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ, ɧɚɞɟɠ-

ɧɨ ɡɚɳɢɳɚɸɳɟɣ ɜɵɟɦɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɨɬ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ.  

ɉɨɷɬɨɦɭ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɵɦ ɨɱɟɪɬɢɬɶ ɤɪɭɝ ɭɫɥɨɜɢɣ ɷɮɮɟɤ-

ɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɧɚ ɛɚɡɟ ɭɫɬɚɧɨɜɥɟɧ-

ɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɫɬɟɩɟɧɢ ɧɚɝɪɭɡɤɢ ɚɧɤɟɪɨɜ ɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ 
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ɮɚɤɬɨɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɭɫɥɨɜɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɤɢ. 

ɇɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɨɛɳɟɝɨ ɚɥɝɨɪɢɬɦɚ Д85Ж ɩɨɢɫɤɚ ɪɚɰɢɨɧɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ ɜ ɫɨɫɬɚɜɟ ɫɯɟɦɵ 

ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɰɟɥɨɦ ɜɵɹɜɥɟɧ ɢ ɨɛɨɫɧɨɜɚɧ ɪɹɞ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ 

ɮɚɤɬɨɪɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɫɬɟɩɟɧɶ ɧɚɝɪɭɡɤɢ ɚɧɤɟɪɨɜ. Ʉ 

ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ Н , ɫɪɟɞɧɟɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ R  ɛɥɢɡɥɟɠɚɳɢɯ ɭɝɥɟɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ, ɨɬɧɨɲɟɧɢɟ ɪɚɫɱɟɬ-

ɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ 

ɤ ɟɟ ɦɨɳɧɨɫɬɢ 
K

K

m

R

1

1  Д85Ж. Дɥя ɥɭɱɲɟɝɨ ɜɨɫɩɪɢяɬɢя ɩɪɢɧяɬɨɟ ɨɬɧɨɲɟɧɢɟ  

ɜɵɪɚɡɢɦ ɱɟɪɟɡ ɜɵɪɚɠɟɧɢɟ r

mb , ɤɨɬɨɪɨɟ ɛɭɞɟɦ ɩɪɢɦɟɧяɬɶ ɜ ɩɨɥɭɱɟɧɧɵх ɡɚɜɢ-

ɫɢɦɨɫɬях.  

Ⱦɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɧɚɝɪɭɡɤɢ ɚɧɤɟɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɫɧɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬ-

ɜɭɸɳɢɣ ɤɪɢɬɟɪɢɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ ɜɜɢɞɭ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɟ-

ɛɚɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɩɨ ɞɥɢɧɟ ɚɧɤɟɪɨɜ. ɇɚɢɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɝɞɟ ɚɧɤɟɪ ɧɚɝɪɭɠɟɧ ɧɚ ɭɪɨɜɧɟ ɫɜɨɟɣ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɬɨ ɟɫɬɶ, ɪɚɛɨɬɚɟɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ. Ȼɟɡ-

ɭɫɥɨɜɧɨ, ɫɥɟɞɭɟɬ ɩɪɢɡɧɚɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɚɧɤɟɪɚ, ɤɨɝɞɚ ɨɧ 

ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ ɧɚ ɭɪɨɜɧɟ, ɧɚɩɪɢɦɟɪ, 70 – 90% ɨɬ ɫɜɨɟɣ  

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɇɨ, ɬɨɝɞɚ ɜɨɡɧɢɤɚɟɬ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɫɬɶ ɢ ɧɟɤɨɬɨɪɚɹ 

ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɶ ɨɰɟɧɤɢ ɟɝɨ ɭɩɪɨɱɧɹɸɳɟɝɨ ɞɟɣɫɬɜɢɹ. Ʉ ɬɨɦɭ ɠɟ ɭɱɚɫɬɤɢ ɞɥɢɧɵ 

ɚɧɤɟɪɚ ɫ ɭɤɚɡɚɧɧɨɣ ɫɬɟɩɟɧɶɸ ɧɚɝɪɭɡɤɢ ɜɫɟɝɞɚ ɫɨɫɟɞɫɬɜɭɸɬ ɫ ɭɱɚɫɬɤɚɦɢ ɩɪɟ-

ɞɟɥɶɧɨɝɨ (ɩɥɚɫɬɢɱɟɫɤɨɝɨ) ɫɨɫɬɨɹɧɢɹ (ɡɚɝɪɭɡɤɚ 100%) ɟɝɨ ɚɪɦɚɬɭɪɵ (ɧɟɫɭɳɟɝɨ 

ɷɥɟɦɟɧɬɚ). ɉɨɷɬɨɦɭ ɭɫɥɨɜɢɟ ɩɨɹɜɥɟɧɢɹ ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ  

ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢ ɭɱɚɫɬɤɢ ɞɨɩɪɟɞɟɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɪɚɡɧɭɸ ɞɥɢɧɭ ɚɧɤɟɪɨɜ ɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪ-

ɧɨɣ ɫɢɫɬɟɦɟ. ɇɚɢɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɵɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɨɝɨ ɨɬɧɨɫɢɬɟɥɶ-

ɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɭɱɚɫɬɤɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭ-

ɳɟɝɨ ɷɥɟɦɟɧɬɚ ɤɨ ɜɫɟɣ ɞɥɢɧɟ ɚɧɤɟɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨ-
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ɫɬɢ ɪɚɛɨɬɵ ɚɧɤɟɪɨɜ, ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɥɨɠɟ-

ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧɬɚ 

(ɚɪɦɚɬɭɪɚ ɜ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚɯ ɢ ɤɚɧɚɬ ɜ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɚɯ), ɤɨɬɨɪɚɹ 

ɜɵɪɚɠɟɧɚ ɜ ɩɪɨɰɟɧɬɚɯ. 

ɉɨɦɢɦɨ ɩɪɨɱɟɝɨ, ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɝɪɭɩɩɢɪɨɜɚɧɢɹ ɚɧɤɟɪɨɜ, ɨɫɨɛɟɧɧɨ ɩɪɢ 

ɢɯ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɟɧɨ ɧɚ 

ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɵɞɭɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɢɡɭɱɟɧɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɦ-

ɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɞɥɢɧɟ ɚɧɤɟɪɨɜ. Ƚɪɭɩɩɢɪɨɜɚɧɢɟ (ɝɞɟ ɷɬɨ ɛɵɥɨ ɜɨɡɦɨɠɧɵɦ) 

ɜɵɩɨɥɧɟɧɨ ɩɨ ɭɫɥɨɜɢɸ ɫɬɟɩɟɧɢ ɫɯɨɠɟɫɬɢ ɢɯ ɇȾɋ ɢ ɩɨɞɨɛɢɸ ɬɟɧɞɟɧɰɢɣ ɜɥɢɹɧɢɹ 

ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. ȼ ɢɬɨɝɟ ɩɪɢɧɹɬɵ ɤ ɢɡɭɱɟɧɢɸ ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢ-

ɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ: 

– ∆  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɢɧɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧɬɚ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ; 

– ɤɚɧ
ɦ,ɥ∆  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧ-

ɬɚ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɧɟɬɪɨ-

ɧɭɬɨɝɨ ɦɚɫɫɢɜɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɟɧɞɟɧɰɢɢ ɜɥɢɹɧɢɹ ɝɥɭɛɢɧɵ Н  ɪɚɡɦɟɳɟɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ 

ɫɬɟɩɟɧɶ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɧɚ  

ɪɢɫ. 3.7 ɞɥɹ ɨɞɧɨɣ ɢɡ ɫɟɪɢɣ ɪɚɫɱɟɬɨɜ ɇȾɋ ɢɫɫɥɟɞɭɟɦɨɣ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫ-

ɬɟɦɵ. Ɉɛɳɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɞɥɹ ɜɫɟɯ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ  

ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɜ ɭɜɟɥɢɱɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɩɥɚ-

ɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ ɪɨɫɬɨɦ ɩɚɪɚɦɟɬɪɚ Н . ȼɫɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɛɥɢɡɤɢ ɤ  

ɥɢɧɟɣɧɵɦ ɮɭɧɤɰɢɹɦ ( )Н∆  ɢ ( )Нɤɚɧ
ɦ,ɥ∆ . 

Ɉɬɦɟɱɚɟɬɫɹ ɪɚɡɧɚɹ ɫɬɟɩɟɧɶ ɧɚɝɪɭɡɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟ-

ɪɨɜ. Ɍɚɤ, ɜ ɞɚɧɧɨɣ ɫɟɪɢɢ ɪɚɫɱɟɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɩɪɢɦɟɪɨɜ, 

ɭɱɚɫɬɤɢ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚɯ ɩɪɨɹɜɥɹɸɬɫɹ,  

ɧɚɱɢɧɚɹ ɫ ɝɥɭɛɢɧɵ =Н 428 ɦ, ɢ ɪɚɡɜɢɜɚɸɬɫɹ ɞɨ =∆ 13,7% ɩɪɢ ɝɪɚɧɢɱɧɨɣ ɝɥɭ-

ɛɢɧɟ =Н 600 ɦ ɜɵɩɨɥɧɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ⱦɥɹ ɤɚɧɚɬɧɨɝɨ 

ɚɧɤɟɪɚ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɭɱɚɫɬɤɢ ɩɥɚ-
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ɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɟɥɢɱɢɧɨɣ =ɤɚɧ
ɥ∆ 3,3% ɩɪɢɫɭɬɫɬɜɭɸɬ ɭɠɟ ɧɚ ɝɥɭɛɢɧɟ 

=Н 200 ɦ ɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɞɨ =ɤɚɧ
ɥ∆ 29,5% ɩɪɢ =Н 600 ɦ. ɋɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨ-

ɧɭɬɨɝɨ ɦɚɫɫɢɜɚ ɷɬɢ ɭɱɚɫɬɤɢ ɡɚɧɢɦɚɸɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɥɚɫɬɢɱɟ-

ɫɤɨɟ ɫɨɫɬɨɹɧɢɹ ɤɚɧɚɬɚ ɩɨɹɜɥɹɟɬɫɹ ɩɪɢ ɝɥɭɛɢɧɟ =Н 293 ɦ ɢ ɞɥɢɧɚ ɭɱɚɫɬɤɚ  

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ =ɤɚɧ
ɦ∆ 26,7% ɩɪɢ ɝɪɚɧɢɱɧɨɦ ɡɧɚɱɟɧɢɢ ɪɚɫɱɟɬɨɜ =Н 600 ɦ. 

 
∆ , ɤɚɧ

ɦ,ɥ∆ , % 

H , ɦ 
0 

300 400 500

10 

20 

200

ɤɚɧ
ɦ∆

ɤɚɧ
ɥ∆  ∆  

 

Ɋɢɫɭɧɨɤ 3.7 – Ɂɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɵ ∆  ɢ ɤɚɧ
ɦ,ɥ∆   

ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧɬɚ ɚɧɤɟɪɚ ɨɬ ɝɥɭɛɢɧɵ Н  

ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɪɹɞ ɜɵɜɨɞɨɜ ɩɨɦɢɦɨ ɭɠɟ ɨɬɦɟ-

ɱɟɧɧɨɣ ɬɟɧɞɟɧɰɢɢ ɭɜɟɥɢɱɟɧɢɹ ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ 

ɷɥɟɦɟɧɬɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɝɥɭɛɢɧɵ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. 

ȼɨ-ɩɟɪɜɵɯ, ɤɚɧɚɬɧɵɣ ɚɧɤɟɪ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɛɨɥɟɟ 

ɧɚɝɪɭɠɟɧ, ɱɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɛɨɥɟɟ ɢɧɬɟɧ-

ɫɢɜɧɵɦ ɫɞɜɢɠɟɧɢɟɦ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɧɚɞ ɜɵɪɚɛɨɬɚɧɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ. 

ȼɨ-ɜɬɨɪɵɯ, ɩɪɨɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɶɧɚɹ ɬɟɧɞɟɧɰɢɹ ɩɨɧɢɠɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɫɬɚ-

ɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ. ɗɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɢɯ ɦɟɧɶɲɟɣ ɞɥɢɧɨɣ (2,4 ɦ) ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɤɚɧɚɬɧɵɦ ɚɧɤɟɪɨɦ (6 ɦ). ɂɡɜɟɫɬɧɨ, ɱɬɨ ɚɧɤɟɪ ɧɚɝɪɭɠɚɟɬɫɹ ɪɚɫɬɹɝɢ-

ɜɚɸɳɢɦɢ ɭɫɢɥɢɹɦɢ ɡɚ ɫɱɟɬ ɪɚɡɧɢɰɵ ɫɦɟɳɟɧɢɣ ɦɚɫɫɢɜɚ ɧɚ ɤɨɧɬɭɪɟ ɜɵɪɚɛɨɬɤɢ ɢ 

ɧɚ ɡɚɝɥɭɛɥɟɧɧɨɦ ɭɱɚɫɬɤɟ. ɑɟɦ ɞɥɢɧɧɟɟ ɚɧɤɟɪ, ɬɟɦ ɞɚɥɶɲɟ ɨɬ ɤɨɧɬɭɪɚ ɜɵɪɚɛɨɬɤɢ 
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ɨɬɫɬɨɢɬ ɡɚɝɥɭɛɥɟɧɧɵɣ ɭɱɚɫɬɨɤ ɢ ɬɟɦ ɛɨɥɶɲɟ ɭɤɚɡɚɧɧɚɹ ɪɚɡɧɢɰɚ ɜ ɩɟɪɟɦɟɳɟɧɢɹɯ. 

ɇɨ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɟɳɟ ɨɞɢɧ ɩɨɫɬɨɹɧɧɨ ɩɨɜɬɨɪɹɸɳɢɣɫɹ ɮɚɤɬɨɪ. ɑɟɦ ɛɥɢɠɟ ɫɬɚɥɟ-

ɩɨɥɢɦɟɪɧɵɣ ɚɧɤɟɪ ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ, ɬɟɦ ɨɧ ɦɟɧɟɟ ɧɚɝɪɭɠɟɧ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɡɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɩɨ 

ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɜɟɪɯɧɹɤɚ ɪɚɦɵ ɥɢɧɢɹ ( )Н∆  ɛɭɞɟɬ ɡɚɧɢɦɚɬɶ ɪɚɡɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

ɋɬɚɛɢɥɶɧɨɣ ɨɫɬɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɩɨɧɢɠɟɧɧɨɣ ɜɟɥɢɱɢɧɵ ∆  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɚɧ
ɦ,ɥ∆ . 

ȼ-ɬɪɟɬɶɢɯ, ɫɭɦɦɢɪɭɹ ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɩɪɢ ɥɸɛɨɣ ɝɥɭɛɢɧɟ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ  

(ɜ ɩɪɟɞɟɥɚɯ 200 ɦ ≤≤ Н 600 ɦ ɞɢɚɩɚɡɨɧɚ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚ), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ ɚɤɬɢɜɧɨ ɫɨɩɪɨɬɢɜɥɹɸɬɫɹ ɝɨɪɧɨ-

ɦɭ ɞɚɜɥɟɧɢɸ, ɧɚɱɢɧɚɹ ɫ ɝɥɭɛɢɧɵ ≈Н 400 ɦ ɞɥɹ ɨɩɢɫɚɧɧɨɣ ɫɟɪɢɢ ɪɚɫɱɟɬɨɜ. 

ȼɬɨɪɵɦ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ, ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɳɢɦ ɧɚ ɫɬɟɩɟɧɶ 

ɧɚɝɪɭɡɤɢ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɹɜɥɹɟɬɫɹ  

ɜɟɥɢɱɢɧɚ ɫɪɟɞɧɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ R  ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɛɥɢɡ-

ɥɟɠɚɳɟɣ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ; ɨɞɢɧ ɢɡ ɮɪɚɝɦɟɧɬɨɜ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜɥɢɹ-

ɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 3.8. 
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Ɋɢɫɭɧɨɤ 3.8 – Ɂɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɵ ∆  ɢ ɤɚɧ
ɦ,ɥ∆   

ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧɬɚ ɚɧɤɟɪɚ  

ɨɬ ɫɪɟɞɧɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ R  ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ 
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Ɉɛɳɚɹ ɬɟɧɞɟɧɰɢɹ ɞɥɹ ɜɫɟɯ ɚɧɤɟɪɨɜ ɫɨɫɬɨɢɬ ɜ ɭɜɟɥɢɱɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ∆ , ɤɚɧ
ɦ,ɥ∆  ɩɪɢ ɫɧɢɠɟɧɢɢ ɩɚɪɚɦɟɬɪɚ R , 

ɧɨ ɡɚɜɢɫɢɦɨɫɬɢ ( )R∆  ɢ ( )Rɤɚɧ
ɦ,ɥ∆  ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɍɚɤ, 

ɞɥɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɭɱɚɫɬɨɤ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɹɜɥɹɟɬɫɹ 

ɬɨɥɶɤɨ ɩɪɢ ≤R 14,5 Ɇɉɚ ɢ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɫɧɢɠɟɧɢɢ R  ɩɪɨɢɫɯɨɞɢɬ ɞɨɫɬɚɬɨɱ-

ɧɨ ɢɧɬɟɧɫɢɜɧɵɣ ɪɨɫɬ ∆  ɩɨ ɹɜɧɨ ɧɟɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ: ɩɪɢ =R 6,6 Ɇɉɚ  

ɜɟɥɢɱɢɧɚ ∆  ɫɨɫɬɚɜɥɹɟɬ ɭɠɟ 12,7%. 

ɂɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ ( )Rɤɚɧ
ɦ,ɥ∆  ɧɚɛɥɸɞɚɟɬɫɹ ɞɥɹ  

ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ȼ 

ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɜ ɞɢɚɩɚɡɨɧɟ 14,3 ≤≤ R 32,1 Ɇɉɚ ɜɟɥɢɱɢɧɚ ɤɚɧ
ɥ∆  ɞɨɫɬɚɬɨɱɧɨ ɫɬɚ-

ɛɢɥɶɧɚ ɢ ɤɨɥɟɛɥɟɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ =ɤɚɧ
ɥ∆ 14,9 – 18,1%. ɉɪɢ <R 14,3 Ɇɉɚ ɩɪɨɢɫ-

ɯɨɞɢɬ ɧɟɤɨɬɨɪɵɣ ɪɨɫɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɵ ɭɱɚɫɬɤɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ 

ɦɚɤɫɢɦɭɦɨɦ =ɤɚɧ
ɥ∆ 26,7% ɩɪɢ =R 6,6 Ɇɉɚ. 

Ⱦɥɹ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ, 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɫɜɹɡɢ ɤɚɧ
ɦ∆  ɢ R  ɤɚɱɟɫɬɜɟɧɧɨ ɩɨɯɨɠɚ, ɧɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɝɪɚɮɢɤ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɢɠɟ ɡɚɜɢɫɢɦɨɫɬɢ ( )Rɤɚɧ
ɥ∆ . Ɍɚɤ, ɜ ɞɢɚɩɚɡɨɧɟ 14,3 ≤≤ R 32,1 Ɇɉɚ 

ɜɟɥɢɱɢɧɚ ɤɚɧ
ɦ∆  ɛɥɢɡɤɚ ɤ ɧɭɥɸ ɫ ɦɚɤɫɢɦɭɦɨɦ 3,3% ɩɪɢ =R 14,3 Ɇɉɚ. ȿɫɥɢ R  

ɧɢɠɟɭɤɚɡɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɤɚɧ
ɦ∆ , ɤɨɬɨɪɵɣ 

ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɹ 21,2% ɩɪɢ =R 6,6 Ɇɉɚ. 

ɉɪɢ ɜɵɹɜɥɟɧɢɢ ɨɩɢɫɚɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɨɞɬɜɟɪɠɞɟɧ ɮɚɤɬ ɫɧɢɠɟɧɢɹ 

ɫɬɟɩɟɧɢ ɧɚɝɪɭɡɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɩɪɢ ɢɯ ɭɫɬɚɧɨɜɤɟ ɛɥɢɠɟ ɤ ɜɟɪɬɢ-

ɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ ɢ, ɧɚɩɪɨɬɢɜ, ɭɜɟɥɢɱɟɧɢɹ ∆  ɩɪɢ ɫɦɟɳɟɧɢɢ ɤɨɨɪɞɢɧɚɬ 

ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɤ ɩɟɪɢɮɟɪɢɣɧɵɦ ɭɱɚɫɬɤɚɦ ɜɟɪɯɧɹɤɚ. 

ɉɪɢɦɟɱɚɬɟɥɟɧ ɟɳɟ ɨɞɢɧ ɜɵɜɨɞ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɡɚɜɢɫɢɦɨɫɬɟɣ 

( )R∆  ɢ ( )Rɤɚɧ
ɦ,ɥ∆ . ɋɭɳɟɫɬɜɭɟɬ ɧɟɤɨɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ R , ɧɢɠɟ ɤɨɬɨɪɨɝɨ 

ɪɚɡɜɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɢɧɬɟɧɫɢɜɧɨ ɧɚɝɪɭɡɤɚ ɜɫɟɯ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢ-

ɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ – ɷɬɨ =R 14,3 Ɇɉɚ. Ɍɚɤɨɟ 
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ɹɜɥɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɹɫɧɟɧɨ ɱɚɫɬɢɱɧɨɣ ɩɨɬɟɪɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɩɨɪɧɨɣ 

ɫɢɫɬɟɦɵ ɢɡ ɩɨɪɨɞɧɵɯ ɛɥɨɤɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ. ɋɨɡɞɚɧɧɵɣ ɪɚɫɩɨɪ ɧɟ 

ɦɨɠɟɬ ɭɞɟɪɠɚɬɶ ɫɜɨɣ ɜɟɫ ɨɬ ɨɛɪɭɲɟɧɢɹ ɡɚ ɫɱɟɬ ɫɢɥ ɪɚɫɩɨɪɚ. ɇɟɨɛɯɨɞɢɦɵ  

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɢɥɢɹ ɫɨ ɫɬɨɪɨɧɵ ɚɧɤɟɪɨɜ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ  

ɪɚɫɩɨɪɧɨɣ ɛɥɨɱɧɨɣ ɫɢɫɬɟɦɵ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɫɬɟ-

ɩɟɧɶ ɧɚɝɪɭɡɤɢ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɫɭɳɟɫɬ-

ɜɟɧɧɨ ɜɥɢɹɟɬ ɨɬɧɨɲɟɧɢɟ r
mb  ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ KR1  ɩɨɪɨɞ  

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɤ ɟɟ ɦɨɳɧɨɫɬɢ Km1 . Ɏɪɚɝɦɟɧɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ r
mb∆  

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3.9. 
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Ɋɢɫɭɧɨɤ 3.9 – Ɂɚɜɢɫɢɦɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɞɥɢɧ ∆  ɢ ɤɚɧ
ɦ,ɥ∆   

ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧɬɚ ɚɧɤɟɪɚ  

ɨɬ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɚ r
mb  

 

Ɂɞɟɫɶ ɱɚɫɬɢɱɧɨ ɧɚɪɭɲɟɧɨ ɭɠɟ ɫɬɚɜɲɟɟ ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ 

ɩɚɪɚɦɟɬɪɚɦɢ ∆  ɢ ɤɚɧ
ɦ,ɥ∆ . Ɍɚɤ, ɞɨ ɜɟɥɢɱɢɧɵ ≥r

mb 7,5 – 8,3 Ɇɉɚ/ɦ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 

ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɡɚɦɟɬɧɨ 

ɦɟɧɶɲɟ, ɱɟɦ ɬɚɤɨɜɚɹ ɞɥɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ. ɍɱɚɫɬɤɢ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ 
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ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɚɯ ɩɨɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ≤r
mb 20 Ɇɉɚ/ɦ. ɉɪɢ ɫɧɢɠɟɧɢɢ 

ɩɚɪɚɦɟɬɪɚ r
mb  ɧɢɠɟ ɨɬɦɟɱɟɧɧɨɣ ɝɪɚɧɢɰɵ ɜ 7,5 – 8,3 Ɇɉɚ/ɦ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɪɦɚɬɭɪɵ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ∆  ɪɟɡɤɨ 

ɜɨɡɪɚɫɬɚɟɬ, ɩɪɟɜɵɲɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɤɚɧ
ɦ,ɥ∆  ɢ ɞɨɫɬɢɝɚɹ ɜɟɥɢɱɢɧɵ 

64,4% ɩɪɢ =r
mb 1,4 Ɇɉɚ/ɦ; ɩɪɢ ɷɬɨɦ ɫɚɦɚ ɡɚɜɢɫɢɦɨɫɬɶ r

mb∆  ɜɟɫɶɦɚ ɧɟɥɢɧɟɣɧɚɹ. 

Ɉɛɴɹɫɧɟɧɢɟ ɬɚɤɨɝɨ ɫɬɪɟɦɢɬɟɥɶɧɨɝɨ ɪɨɫɬɚ ∆ , ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɜɩɨɥɧɟ ɨɱɟɜɢɞɧɨ. 

ɇɢɡɤɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ r
mb  ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɭɫɥɨɜɢɹ ɡɚɥɟɝɚɧɢɹ ɜɟɫɶɦɚ ɫɥɚɛɨɣ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɟɟ ɦɨɳɧɨɫɬɢ, ɱɬɨ ɩɪɨɜɨɰɢɪɭ-

ɟɬ ɢɧɬɟɧɫɢɜɧɨɟ ɪɚɫɫɥɨɟɧɢɟ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɜɵɪɚɛɨɬɤɟ ɩɨɪɨɞ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɜ ɤɪɨɜɥɸ. ɉɨɷɬɨɦɭ, ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ  

ɚɤɬɢɜɧɨɦɭ ɨɩɭɫɤɚɧɢɸ ɩɨɪɨɞ ɤɪɨɜɥɢ ɡɚɬɪɚɝɢɜɚɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɞɥɢɧɵ ɚɧɤɟɪɚ ɫ 

ɩɨɹɜɥɟɧɢɟɦ ɩɪɨɬɹɠɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɯ ɚɪɦɚɬɭɪɵ. 

Ⱦɥɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨ-

ɫɬɪɚɧɫɬɜɚ, ɡɚɜɢɫɢɦɨɫɬɶ ɤɚɧ
ɥ∆  ɧɟɫɤɨɥɶɤɨ ɢɧɚɹ. Ɂɞɟɫɶ ɭɱɚɫɬɨɤ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹ-

ɧɢɹ ɤɚɧɚɬɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢ ɥɸɛɨɦ ɡɧɚɱɟɧɢɢ r
mb  ɨɬ 10,6% ɩɪɢ =r

mb 80 Ɇɉɚ/ɦ ɢ 

ɞɨ 22,0% ɩɪɢ =r
mb 20 Ɇɉɚ/ɦ. ȼ ɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ r

mb  ɧɚɛɥɸɞɚɟɬɫɹ ɨɬ-

ɧɨɫɢɬɟɥɶɧɨ ɦɟɞɥɟɧɧɵɣ ɪɨɫɬ ɤɚɧ
ɥ∆  ɩɪɢ ɫɧɢɠɟɧɢɢ ɩɚɪɚɦɟɬɪɚ r

mb ; ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ 

ɭɦɟɧɶɲɟɧɢɢ ɨɬɧɨɲɟɧɢɹ r
mb  ɝɪɚɞɢɟɧɬ ɪɨɫɬɚ ɤɚɧ

ɥ∆  ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨ  

ɧɟɥɢɧɟɣɧɨ, ɞɨɫɬɢɝɚɹ =ɤɚɧ
ɥ∆ 50% ɩɪɢ =r

mb 1,4 Ɇɉɚ/ɦ. 

ȼ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɨ ɫɬɨɪɨɧɵ ɧɟɬɪɨɧɭɬɨɝɨ ɦɚɫɫɢɜɚ,  

ɡɚɜɢɫɢɦɨɫɬɶ ɤɚɧ
ɦ∆  ɨɬ r

mb  ɡɚɧɢɦɚɟɬ, ɤɚɤ ɜɫɟɝɞɚ, ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɤɚɤ ɩɨ 

ɜɟɥɢɱɢɧɟ ɤɚɧ
ɦ∆ , ɬɚɤ ɢ ɩɨ ɫɬɟɩɟɧɢ ɧɟɥɢɧɟɣɧɨɫɬɢ ɫɜɹɡɢ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ. ɍɱɚɫɬɤɢ 

ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɚɧɚɬɚ ɩɨɹɜɥɹɸɬɫɹ ɩɪɢ ≤r
mb 40 Ɇɉɚ/ɦ ɢ ɢɧɬɟɧɫɢɜɧɨ 

ɪɚɫɬɟɬ ɢɯ ɞɥɢɧɚ ɞɨ 36,1% ɩɪɢ =r
mb 1,4 Ɇɉɚ/ɦ. Ɉɬɦɟɱɟɧɧɵɣ ɢɧɬɟɧɫɢɜɧɵɣ ɪɨɫɬ 

ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɚɧɚɬɨɜ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɜɵɪɚɛɨɬɤɢ ɨɛɴɹɫɧɹ-

ɟɬɫɹ ɜɫɟ ɬɨɣ ɠɟ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɩɪɢ ɧɢɡɤɢɯ 
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ɡɧɚɱɟɧɢɹɯ r
mb .  

Ⱥɤɬɢɜɧɨɟ ɪɚɫɫɥɨɟɧɢɟ ɫɥɚɛɨɣ ɢ ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ ɭɜɟɥɢɱɢɜɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ ɤɚɧɚɬɧɵɟ ɚɧɤɟɪɚ, ɡɚɤɪɟɩɥɟɧɧɵɟ ɜ ɨɫɧɨɜɧɨɣ 

ɤɪɨɜɥɟ. ɗɬɚ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɤɪɨɜɥɢ ɢɫɩɵɬɵɜɚɟɬ ɦɟɧɶɲɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɧɚ-

ɩɪɚɜɥɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɢ ɡɚ ɫɱɟɬ ɧɚɬɹɠɟɧɢɹ ɤɚɧɚɬɨɜ ɭɞɟɪɠɢɜɚɟɬ ɩɨɪɨɞɵ ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɨɬ ɨɛɪɭɲɟɧɢɹ. ɉɨɷɬɨɦɭ ɱɚɫɬɶ ɫɧɢɠɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟ-

ɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɩɟɪɟɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɤɚɧɚɬɧɵɟ 

ɚɧɤɟɪɚ ɢ ɞɥɢɧɚ ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɚɧɚɬɨɜ ɜɨɡɪɚɫɬɚɟɬ. 

ȼɵɹɜɥɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɞɚɸɬ ɨɰɟɧɤɭ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟ-

ɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɧɚɝɪɭɡɤɢ ɜɫɟɯ ɚɧɤɟɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 

ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ  

ɪɚɫɱɟɬɚ ɟɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɩɨɞɞɟɪɠɚɧɢɹ 

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

ȼɵɜɨɞɵ ɤ ɪɚɡɞɟɥɭ 3 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ ɩɟɪɜɨɟ ɧɚɭɱ-
ɧɨɟ ɩɨɥɨɠɟɧɢɟ: Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɟɩɟɠɧɨɣ 

ɫɢɫɬɟɦɟ ɫ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜ-

ɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ 

ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ Д54Ж. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɇȾɋ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ, 

ɨɤɪɭɠɚɸɳɟɣ ɜɵɟɦɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ, ɢ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ 

ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɜɵɜɨɞɵ. 

1. ȼ ɩɨɪɨɞɚɯ ɤɪɨɜɥɢ ɡɚ ɫɱɟɬ ɤɨɦɛɢɧɚɰɢɢ ɤɚɧɚɬɧɵɯ ɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ 

ɚɧɤɟɪɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ, ɜɵɫɨɤɚɹ ɝɪɭɡɨɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɫɢɥɢɣ ɪɚɫɩɨɪɚ ɞɚɠɟ ɜ 

ɭɫɥɨɜɢɹɯ ɪɚɡɛɢɟɧɢɹ ɫɥɨɟɜ ɤɪɨɜɥɢ ɧɚ ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ. ɋɧɢɠɚɸɬɫɹ ɤɨɧɰɟɧɬɪɚ-

ɰɢɢ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ ɞɨ ɭɪɨɜɧɹ ɧɢɠɟ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
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ɥɢɬɨɬɢɩɨɜ, ɚ ɩɨɹɜɥɟɧɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɭσ  ɢ ɯσ  ɧɨɫɢɬ ɥɨɤɚɥɶɧɵɣ 

ɯɚɪɚɤɬɟɪ. ɉɨɷɬɨɦɭ ɦɨɳɧɚɹ ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɜ ɤɪɨɜɥɟ ɩɪɟɞɨɯɪɚɧɹɟɬ ɤɪɟɩɟɠ-

ɧɭɸ ɫɢɫɬɟɦɭ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɱɪɟɡɦɟɪɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜ-

ɥɟɧɢɹ Д20Ж. 

2. ȼɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɤɢ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɫɜɨɞɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ rb  ɩɪɢ ɭɱɟɬɟ ɟɝɨ ɩɪɨɹɜɥɟɧɢɹ ɜ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɜɵɧɢɦɚɟɦɨɝɨ ɩɥɚɫɬɚ r
mb . ɗɮɮɟɤ-

ɬɢɜɧɨɫɬɶ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜ-

ɥɟɧɢɸ ɩɨɜɵɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɪɨɞ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ, 

ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɩɨɪɚɦɢ ɞɥɹ ɪɚɫɩɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜ ɤɪɨɜɥɟ Д20Ж.  

3. ɋɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɡɦɟɪɨɜ ɨɛɥɚɫɬɟɣ ɪɚɡɭɩɪɨɱɧɟ-

ɧɢɹ ɩɨɪɨɞ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɛɥɚɝɨɩɪɢɹɬɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɧɚɩɪɹɠɟɧɧɨ-

ɫɬɢ ɩɨɪɨɞ ɩɨɱɜɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ 

ɩɪɨɰɟɫɫɚ ɩɭɱɟɧɢɹ Д86Ж. 

4. ɍɫɬɚɧɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ ɪɚɦɧɨɣ ɤɪɟɩɢ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɪɨɜɥɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ 

ɨɛɨɫɧɨɜɚɧɨ ɜɨɫɩɪɢɹɬɢɟɦ ɱɚɫɬɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɚɪɦɨɩɨɪɨɞɧɨɣ 

ɩɥɢɬɨɣ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɜ ɤɪɨɜɥɟ ɛɥɚɝɨɞɚɪɹ ɚɤɬɢɜɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɬɚɥɟ-

ɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɩɪɨɰɟɫɫɚɦ ɫɞɜɢɠɟɧɢɹ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫ-

ɫɢɜɚ Д54Ж. 

5. ɍɬɨɱɧɟɧ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ 

ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɨɪɚɡɦɟɪɚ ɫɟɱɟɧɢɹ ɜɵ-

ɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. Ʉɨɦɩɨɧɟɧɬɵ ɧɚɩɪɹɠɟɧɢɣ σ , ɯσ  ɢ ɭσ  ɜɨ ɜɫɟɯ ɷɥɟɦɟɧɬɚɯ 

ɫɯɟɦ ɤɪɟɩɥɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ ɪɟɚɤɰɢɢ ɰɟɧɬɪɚɥɶɧɵɯ 

ɩɨɞɚɬɥɢɜɵɯ ɫɬɨɟɤ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɥɨɤɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɜ ɜɟɪɯ-

ɧɹɤɟ ɪɚɦɵ ɜ ɪɚɣɨɧɟ ɢɯ ɫɨɜɦɟɫɬɧɨɝɨ ɤɨɧɬɚɤɬɚ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɰɟɥɟɫɨɨɛɪɚɡ-

ɧɨɫɬɶ ɢɫɤɥɸɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɫɬɨɣɤɢ ɤɪɟɩɢ ɭɫɢɥɟɧɢɹ Д54Ж. 

6. Ɉɛɨɫɧɨɜɚɧ ɤɪɢɬɟɪɢɣ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ 
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ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɧɚɢɛɨɥɟɟ ɜɥɢɹɸɳɢɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɜ ɱɚɫɬɢ ɫɬɟɩɟɧɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ 

ɫɢɫɬɟɦɵ: ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɫɪɟɞɧɟɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɫɠɚɬɢɸ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ ɩɨɪɨɞ, ɨɬɧɨɲɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɤ ɟɟ ɦɨɳɧɨɫɬɢ Д87Ж. 

7. ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɫɬɟɩɟɧɢ ɧɚɝɪɭɡɤɢ (ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ) 

ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɨɬ ɨɫɧɨɜɧɵɯ ɜɥɢɹɸɳɢɯ 

ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. Ⱦɨɤɚɡɚɧɚ ɝɪɚɞɚɰɢɹ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɧɤɟɪɨɜ 

ɩɪɨɹɜɥɟɧɢɹɦ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ: ɦɚɤɫɢɦɭɦ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɫɨɡɞɚɸɬ ɤɚɧɚɬɧɵɟ 

ɚɧɤɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; ɦɢɧɢɦɭɦ – 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ Д87Ж. 

8. ȼɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɪɚɡɦɟɳɟɧɢɹ ɚɧɤɟɪɨɜ 

ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɭɝɥɵ ɢɯ ɧɚɤɥɨɧɚ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɬɢɩɨɪɚɡɦɟɪɚ ɫɟɱɟɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. ɉɨɥɭɱɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪ-

ɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɨɢɫɤɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧ-

ɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɫ ɤɨɧɟɱɧɨɣ ɰɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɜɵɛɨɪɚ ɟɟ ɩɚɪɚ-

ɦɟɬɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱ-

ɧɨɣ ɜɵɪɚɛɨɬɤɢ Д54Ж. 
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Ɋɚɡɞɟɥ 4 

ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɉȺɊȺɆȿɌɊɕ ɍɉɊɈɑɇȿɇɂə ɉɈɊɈȾ  

ɄɊɈȼɅɂ ȼɕȿɆɈɑɇɕɏ ȼɕɊȺȻɈɌɈɄ ɋɂɋɌȿɆɈɃ  

ɋɌȺɅȿɉɈɅɂɆȿɊɇɕɏ ɂ ɄȺɇȺɌɇɕɏ ȺɇɄȿɊɈȼ  

4.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ  

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɩɨɪɨɞɚɯ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɣ ɫɬɪɚɬɟɝɢɟɣ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ ɤɪɟ-

ɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɟɟ ɩɨɞɞɟɪɠɚɧɢɹ ɨɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɧɚɫɬɨɹɳɟɝɨ ɪɚɡɞɟɥɚ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟ-

ɥɟɧɢɢ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ  

ɚɧɤɟɪɨɜ, ɭɩɪɨɱɧɹɸɳɢɯ ɩɨɪɨɞɵ ɤɪɨɜɥɢ ɩɥɚɫɬɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. ɉɨɞ ɪɚɰɢɨɧɚɥɶ-

ɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɩɨɧɢɦɚɸɬɫɹ ɬɚɤɢɟ,  

ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɸɬ ɞɜɚ ɭɫɥɨɜɢɹ: ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɚɧɤɟɪɚ ɫɨɜɦɟɫɬɧɨ ɫ ɭɩɪɨɱ-

ɧɟɧɧɵɦɢ ɩɨɪɨɞɚɦɢ ɤɪɨɜɥɢ ɞɨɥɠɧɵ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɝɪɭɠɚɬɶ ɪɚɦɧɭɸ ɤɪɟɩɶ ɞɥɹ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɬɟɪɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ; ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɚɧɤɟ-

ɪɚ ɜ ɤɪɨɜɥɟ ɞɨɥɠɧɵ ɪɚɛɨɬɚɬɶ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɟɚɤɰɢɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɨɪɧɨɦɭ 

ɞɚɜɥɟɧɢɸ, ɬɨ ɟɫɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ. 

Ɉɬɞɟɥɶɧɨɟ ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ 

ɜɵɪɚɛɨɬɤɢ ɩɪɨɞɢɤɬɨɜɚɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ.  

ȼɨ-ɩɟɪɜɵɯ, ɞɥɢɧɚ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɞɜɚ ɢ ɛɨɥɟɟ ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɞɥɢɧɭ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ, ɱɬɨ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɪɚɡɧɵɟ ɨɛɥɚɫɬɢ ɭɩɪɨɱɧɟɧɢɹ ɩɪɢɤɨɧɬɭɪ-

ɧɵɯ ɩɨɪɨɞ.  

ȼɨ-ɜɬɨɪɵɯ, ɢɯ ɮɭɧɤɰɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɋɬɚɥɟɩɨ-

ɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɫɜɨɞɚ ɜɵɪɚ-

ɛɨɬɤɢ ɨɝɪɚɧɢɱɢɜɚɸɬ ɟɟ ɪɚɫɫɥɨɟɧɢɟ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ɛɨɤɨɜɵɦɢ ɚɧɤɟɪɚɦɢ ɫɨɡɞɚɸɬ 

ɫɜɹɡɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɩɨɪɨɞɧɵɦɢ ɛɥɨɤɚɦɢ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɮɨɪɦɢɪɭɟɬɫɹ 

ɩɨɪɨɞɧɚɹ ɩɥɢɬɚ, ɜɨɫɩɪɢɧɢɦɚɸɳɚɹ ɧɚ ɫɟɛɹ ɱɚɫɬɶ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɱɬɨ ɫɧɢɠɚɟɬ 

ɧɚɝɪɭɡɤɭ ɧɚ ɪɚɦɧɭɸ ɤɪɟɩɶ.  
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Ʉɚɧɚɬɧɵɟ ɚɧɤɟɪɚ ɫɜɹɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ ɢ ɨɫɧɨɜɧɭɸ ɤɪɨɜɥɸ, ɱɬɨ 

ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɚɤ ɨɞɧɨɝɨ, ɬɚɤ ɢ ɞɪɭɝɨɝɨ ɩɨɪɨɞɧɵɯ ɨɛɴɟɦɨɜ ɧɚɞ ɜɵɪɚ-

ɛɨɬɤɨɣ ɢ ɡɚɳɢɳɚɸɬ ɤɪɟɩɶ ɨɬ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ.  

ɉɟɪɟɱɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ, ɪɚɡɦɟɳɟɧɧɵɯ ɜ 

ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɩɨ ɤɨɧɬɭɪɭ ɜɟɪɯɧɹɤɚ ɪɚɦɵ, ɫɨɫɬɨɢɬ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ  

ɧɚɤɥɨɧɚ iβ  ɚɧɤɟɪɚ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ ɢ ɟɝɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

(ɜɵɪɚɠɟɧɧɚɹ ɱɟɪɟɡ ɞɢɚɦɟɬɪ id  «ɚɪɦɚɬɭɪɵ»). Ɂɚɞɚɟɬɫɹ ɞɥɢɧɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ il  

ɚɧɤɟɪɨɜ (2,4 ɦ), ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɯ ɮɭɧɤɰɢɟɣ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɝɪɭɡɨɧɟɫɭɳɟɣ 

ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ. Ɋɚɡɦɟɪɵ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ 

ɜ ɤɪɨɜɥɟ (ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ) ɬɚɤɨɜɵ, ɱɬɨ ɜ ɛɨɥɶ-

ɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɬɨɣ ɞɥɢɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɢɯ ɡɚɦɤɨɜ ɜ ɭɫɬɨɣɱɢ-

ɜɵɯ ɩɨɪɨɞɚɯ ɢ ɷɬɭ ɮɭɧɤɰɢɸ ɞɟɥɟɝɢɪɭɸɬ ɤɚɧɚɬɧɵɦ ɚɧɤɟɪɚɦ. ɑɟɬɜɟɪɬɵɦ ɩɚɪɚɦɟɬ-

ɪɨɦ ɹɜɥɹɟɬɫɹ ɤɨɨɪɞɢɧɚɬɚ ɭɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ix , ɤɨɬɨɪɚɹ ɨɬɫɱɢɬɵɜɚɟɬɫɹ 

ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ. 

ɉɪɢ ɜɵɹɜɥɟɧɢɢ ɫɜɹɡɢ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɤɢ ix  ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɫ 

ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɩɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɦ ɜɵɲɟ ɭɫɥɨɜɢɹɦ ɢɫɩɨɥɶɡɨ-

ɜɚɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 3.3) ɢɡɦɟɧɟɧɢɹ ɫɬɟɩɟɧɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ  

ɚɧɤɟɪɨɜ. ɋɢɥɨɜɨɣ ɩɨɬɟɧɰɢɚɥ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɪɟɚɥɢɡɭɟɬɫɹ 

ɬɨɥɶɤɨ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɩɪɨɹɜɥɟɧɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɝɨɪɧɨɝɨ ɞɚɜ-

ɥɟɧɢɹ. ɗɬɨ ɜɚɠɧɨ ɞɥɹ ɭɫɥɨɜɢɣ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ, ɝɞɟ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɜɵɪɚ-

ɛɨɬɤɢ ≥H 400 – 450 ɦ ɢ ɫɥɚɛɵɟ ɩɨɪɨɞɵ ɛɥɢɡɥɟɠɚɳɟɝɨ ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ 

( ≤R 10 – 15 Ɇɉɚ), ɚ ɬɚɤɠɟ ɧɢɡɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɨɣ ɤɪɨɜɥɢ ɩɪɢ ɟɟ ɩɨɜɵɲɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ( ≤r
mb 15 – 20 Ɇɉɚ/ɦ). Ɂɞɟɫɶ ɫɬɚɥɟɩɨ-

ɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ ɚɤɬɢɜɧɨ ɫɨɩɪɨɬɢɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɚɦ ɪɚɫɫɥɨɟɧɢɹ ɢ ɨɩɭɫɤɚɧɢɹ 

ɩɨɪɨɞ ɤɪɨɜɥɢ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɜɵɲɟɧɧɭɸ ɩɥɨɬɧɨɫɬɶ ɢɯ ɭɫɬɚɧɨɜ-

ɤɢ. ɇɚ ɩɪɚɤɬɢɤɟ ɞɚɧɧɚɹ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɡɦɟɳɟ-

ɧɢɟɦ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɩɨɪɹɞɤɚ 7 – 9 ɚɧɤɟɪɨɜ. ȼ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɤɨɥɢɱɟɫɬɜɨ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬɫɹ 

(ɞɨ 3 – 5 ɚɧɤɟɪɨɜ), ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɨɫɬɚɸɬɫɹ ɧɟɞɨɝɪɭɠɟɧɧɵɦɢ, ɤɚɤ ɩɨɤɚɡɵɜɚɸɬ 
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ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ Д20, 85Ж.  

ȼɨɩɪɨɫ ɨ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟ-

ɪɨɜ ɜ ɤɪɨɜɥɟ ɫɨɜɦɟɳɟɧ ɫ ɩɨɢɫɤɨɦ ɤɨɨɪɞɢɧɚɬɵ ix  ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɠɞɨɝɨ ɚɧɤɟ-

ɪɚ. ɉɪɢ ɷɬɨɦ ɩɟɪɟɛɨɪ ɜɚɪɢɚɧɬɨɜ ɪɚɫɱɟɬɚ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. 

ȼɨ-ɩɟɪɜɵɯ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɬɟɩɟɧɶ ɧɚɝɪɭɡɤɢ ɚɧɤɟɪɨɜ ɩɪɹɦɨ ɩɪɨɩɨɪ-

ɰɢɨɧɚɥɶɧɨ ɝɥɭɛɢɧɟ H  ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ  

ɜɟɥɢɱɢɧɟ ɫɪɟɞɧɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ R  ɛɥɢɡɥɟɠɚɳɟɣ ɭɝɥɟ-

ɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ. ɉɨɞ ɷɬɢɦ ɬɟɪɦɢɧɨɦ ɩɨɧɢɦɚɟɬɫɹ ɪɚɞɢɭɫ ɜɥɢɹɧɢɹ ɜɵɟɦɨɱ-

ɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɨɤɪɭɠɚɸɳɢɟ ɟɟ ɩɨɪɨɞɵ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 3 – 5 ɲɢɪɢɧɵ 

ɜɵɪɚɛɨɬɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɢɡɜɟɫɬɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ 

ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɬɪɚɞɢɰɢɨɧɧɨ ɫɜɹɡɵɜɚɸɬ ɫ ɨɬɧɨɲɟ-

ɧɢɟɦ 
R

H , ɤɨɬɨɪɨɟ ɞɥя ɭɩɪɨɳɟɧɢя ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ r
b

 ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶ-

ɡɭɟɦ ɟɝɨ ɜ ɧɚɲɢх ɢɫɫɥɟɞɨɜɚɧɢях. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨ ɩɪɢɱɢɧɟ ɩɨɫɬɟɩɟɧɧɨɝɨ ɭɜɟɥɢ-

ɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ H  (ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɪɚɫɱɟɬɚ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ) ɜ ɯɨɞɟ 

ɨɞɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɧɚɛɨɪ ɡɧɚɱɟɧɢɣ ɩɨ ɫɬɟ-

ɩɟɧɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɚɧɤɟɪɨɜ. 

ȼɨ-ɜɬɨɪɵɯ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɣ Д20, 85Ж, ɜɚɪɢɚɧɬɵ ɫ ɩɨɜɵ-

ɲɟɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɬɨɥɶɤɨ ɞɥɹ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɤɪɭɝɚ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɨɬɦɟ-

ɱɟɧɧɵɯ ɜɵɲɟ. 

ȼ-ɬɪɟɬɶɢɯ, ɩɪɢ ɫɭɳɟɫɬɜɟɧɧɨɣ ɧɟɞɨɝɪɭɡɤɟ ɤɚɤɢɯ-ɥɢɛɨ ɚɧɤɟɪɨɜ ɨɧɢ ɢɫɤɥɸ-

ɱɚɸɬɫɹ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ. ɉɪɢ ɷɬɨɦ ɧɚɝɪɭɡɤɚ, 

ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɧɟɞɨɝɪɭɠɟɧɧɵɦɢ ɚɧɤɟɪɚɦɢ, ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ  

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɡɚ ɫɱɟɬ ɪɟɡɟɪɜɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɩɥɨɳɚɞɤɨɣ ɢ ɫɬɚɞɢɟɣ ɭɩɪɨɱɧɟɧɢɹ ɥɸɛɨɣ ɫɬɚɥɢ «ɚɪɦɚɬɭɪɵ» ɚɧɤɟɪɚ. 

ɂɫɩɨɥɶɡɭɹ ɢɡɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ, ɩɨɥɭɱɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɤɨɨɪɞɢ-

ɧɚɬ ix  ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɨɬ ɩɚɪɚɦɟɬɪɨɜ rb  ɢ r
mb , ɤɨɬɨɪɵɟ ɩɪɢ-

ɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4.1. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɚɡɦɟɳɚɬɶ ɛɨɥɟɟ ɲɟɫɬɢ  
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ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɪɨɜɥɢ ɧɟ ɪɚɰɢɨɧɚɥɶɧɨ ɜɜɢɞɭ ɢɯ ɧɢɡɤɨɣ ɡɚɝɪɭɠɟɧ-

ɧɨɫɬɢ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɤɚɤ ɫɟɪɢɟɣ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɪɚɫɱɟɬɨɜ ɇȾɋ ɤɪɟɩɟɠ-

ɧɨɣ ɫɢɫɬɟɦɵ Д20, 85Ж, ɬɚɤ ɢ ɨɩɵɬɨɦ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. Ɍɨɝɞɚ 

ɩɪɢ ɫɢɦɦɟɬɪɢɱɧɨɣ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ) ɫɯɟɦɟ ɭɫɬɚɧɨɜɤɢ  

ɚɧɤɟɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɬɪɟɯ ɤɨɨɪɞɢɧɚɬ ( )321 ,,ixi =  ɜ  

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɜɹɡɶ ɤɨɨɪɞɢɧɚɬ ( )321  , ,ixi =  ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ  

ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɚɪɚɦɟɬɪɚ rb  

 

ɇɚɛɥɸɞɚɟɬɫɹ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɫɜɹɡɶ ɤɨɨɪɞɢɧɚɬ ix  ɫ ɜɟɥɢɱɢɧɨɣ 

ɨɬɧɨɲɟɧɢɣ rb , ɤɨɬɨɪɚɹ ɫɬɚɛɢɥɶɧɨ ɩɨɜɬɨɪɹɟɬɫɹ ɞɥɹ ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ ɪɚɫɱɟɬɚ ɜɧɟ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɚɧɤɟɪɨɜ ɜ ɫɜɨɞɟ ɜɵɪɚɛɨɬɤɢ. ɉɪɢ ɛɨɥɶɲɨɣ ɜɟɥɢɱɢɧɟ 

ɨɬɧɨɲɟɧɢɹ rb  (ɩɨɜɵɲɟɧɧɚɹ ɝɥɭɛɢɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɩɨɧɢɠɟɧɧɨɣ 
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ɤɪɟɩɨɫɬɢ ɨɤɪɭɠɚɸɳɟɝɨ ɦɚɫɫɢɜɚ) ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ  

ɫɨɫɪɟɞɨɬɚɱɢɜɚɬɶ ɛɥɢɠɟ ɤ ɡɚɦɤɭ ɫɜɨɞɚ, ɱɬɨ ɩɪɨɞɢɤɬɨɜɚɧɨ ɜɟɫɶɦɚ ɢɧɬɟɧɫɢɜɧɵɦ 

ɪɚɫɫɥɨɟɧɢɟɦ ɤɪɨɜɥɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨɫɪɟɞɢɧɟ ɩɪɨɥɟɬɚ ɜɵɪɚɛɨɬɤɢ, ɬɨ ɟɫɬɶ, ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɟɟ ɫɜɨɞɚ. ɉɪɢ ɩɨɜɵɲɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ 

(ɫɧɢɠɟɧɢɟ ɜɟɥɢɱɢɧɵ rb ) ɤɨɨɪɞɢɧɚɬɵ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɩɟɪɟɦɟɳɚɸɬɫɹ ɛɥɢɠɟ ɤ 

ɩɹɬɟ ɫɜɨɞɚ, ɚ ɤɨɥɢɱɟɫɬɜɨ ɚɧɤɟɪɨɜ ɜ ɤɪɨɜɥɟ ɫɧɢɠɚɟɬɫɹ, ɱɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ  

ɫɭɳɟɫɬɜɭɸɳɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦ. Ⱥɧɤɟɪɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɤɨɨɪ-

ɞɢɧɚɬɚ ix  ɞɨɫɬɢɝɚɟɬ ɢɥɢ ɩɪɟɜɵɲɚɟɬ ɤɨɨɪɞɢɧɚɬɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨ-

ɫɬɢ ɪɚɦɵ, ɩɟɪɟɯɨɞɢɬ ɜ ɢɧɨɟ ɤɚɱɟɫɬɜɨ – ɜɟɪɯɧɢɯ ɛɨɤɨɜɵɯ ɚɧɤɟɪɨɜ ɢ ɢɯ ɪɚɰɢɨ-

ɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɪɚɛɨɬɟ Д35Ж. ɉɪɢ ɷɬɨɦ ɤɨɥɢɱɟɫɬɜɨ ɚɧɤɟ-

ɪɨɜ ɜ ɤɪɨɜɥɟ ɫɧɢɠɚɟɬɫɹ. 

ɂɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɤɨɨɪɞɢɧɚɬɵ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜɥɢɹ-

ɟɬ ɨɬɧɨɲɟɧɢɟ r
mb . ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞɵ ɤɪɨɜɥɢ ɧɚɝɪɭɡɤɚ ɧɚ ɚɧɤɟɪɚ 

ɫɧɢɠɚɟɬɫɹ, ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɦɟɧɶɲɚɬɶ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɜɟ-

ɥɢɱɟɧɢɸ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɚɧɤɟɪɚɦɢ (ɫɦɟɳɟɧɢɸ ɤɨɨɪɞɢɧɚɬ ɢɯ ɭɫɬɚɧɨɜɤɢ ɨɬ 

ɡɚɦɤɚ ɤ ɩɹɬɟ ɫɜɨɞɚ). 

ȼɵɹɜɥɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɫɜɹɡɢ ɪɚɰɢɨɧɚɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɤɢ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɫɜɨɞɟ ɜɵɪɚɛɨɬɤɢ ɫ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɟɟ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɡɜɨɥɢɥɢ ɩɨɥɭɱɢɬɶ ɧɚɛɨɪ ɭɪɚɜɧɟɧɢɣ ɪɟɝɪɟɫɫɢɢ ɩɨ ɪɚɫɱɟɬɭ ɡɧɚ-

ɱɟɧɢɣ 1x , 2x , 3x  

( )52001501085 2
1 ,b,lnb,x rr

m −⋅−= − , ɦ;        (4.1) 

( )[ ]52001509108410 2
2 ,b,ln,,bx rr

m −−= − , ɦ;    (4.2) 

( )[ ]520015021761210 2
3 ,b,ln,,bx rr

m −−= − , ɦ.    (4.3) 

ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɪɚɠɟɧɢɹɯ ɢɧɞɟɤɫ «1» ɨɛɨɡɧɚɱɚɟɬ ɤɨɨɪɞɢɧɚɬɭ 1x  ɭɫɬɚ-

ɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɨɝɨ ɚɧɤɟɪɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɨɫɢ ɜɵɪɚɛɨɬɤɢ, ɚ ɢɧɞɟɤɫ «3» – ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ. ȿɫɥɢ ɜɟɥɢɱɢɧɚ 3x  

ɩɪɟɜɵɲɚɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɤɨɨɪɞɢɧɚɬɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨɫɬɢ 
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ɪɚɦɧɨɣ ɤɪɟɩɢ, ɬɨ ɤɪɚɣɧɢɣ ɚɧɤɟɪ ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɜ 

ɫɜɨɞɟ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɜ 

ɫɜɨɞɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ 2x  ɢ 1x . Ɍɨɝɞɚ ɜ ɧɟɤɨɬɨɪɨɣ 

ɨɛɥɚɫɬɢ ɫɨɨɬɧɨɲɟɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɭɫɬɚ-

ɧɨɜɤɟ ɚɧɤɟɪɨɜ ɩɨ ɤɨɧɬɭɪɭ ɫɜɨɞɚ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɡɚɦɤɚɦɢ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ. 

Ɉɛɨɫɧɨɜɚɧɧɨɫɬɶ ɞɚɧɧɨɝɨ ɭɬɜɟɪɠɞɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɭɫɬɨɣɱɢɜɚɹ ɤɪɨɜɥɹ ɧɟ 

ɧɚɝɪɭɠɚɟɬ ɚɧɤɟɪɚ ɞɨ ɭɪɨɜɧɹ ɢɯ ɚɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɝɨɪɧɨɦɭ 

ɞɚɜɥɟɧɢɸ. Ɉɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɢ ɞɥɢɧɚ ɚɧɤɟɪɨɜ, ɝɞɟ ɢɦɟɟɬ ɦɟɫɬɨ ɪɚɡɧɵɟ ɫɦɟɳɟ-

ɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜ ɯɜɨɫɬɨɜɢɤɟ ɢ ɧɚ ɭɱɚɫɬɤɟ ɡɚɦɤɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɧɨɣ ɞɥɢɧɟ  

ɚɧɤɟɪɨɜ ɪɚɡɧɢɰɚ ɜ ɭɤɚɡɚɧɧɵɯ ɫɦɟɳɟɧɢɹɯ ɜɨɡɪɚɫɬɚɟɬ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɯ ɩɨɥ-

ɧɨɰɟɧɧɨɣ ɧɚɝɪɭɡɤɟ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɪɚɦɧɨɣ ɤɪɟɩɢ ɩɨ 

ɩɨɞɞɟɪɠɚɧɢɸ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. ȼɟɪɯɧɹɤ ɪɚɦɵ ɦɟɧɟɟ ɧɚɝɪɭɠɟɧ, 

ɱɟɦ ɟɟ ɫɬɨɣɤɢ ɤɪɟɩɢ, ɨɫɨɛɟɧɧɨ, ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ Д19, 85Ж. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɭɟɬ ɨɛɥɚɫɬɶ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɤɨɝɞɚ 

ɧɚɛɥɸɞɚɟɬɫɹ ɧɢɡɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɩɪɨɱɧɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɚɧɤɟɪɚɦɢ 

ɩɨɪɨɞ ɤɪɨɜɥɢ ɜ ɩɪɟɞɟɥɚɯ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɝɪɚɧɢɰ ɷɬɨɣ ɨɛɥɚɫɬɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ  

ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫ ɤɪɟɩɶɸ Ʉɒɉɍ: 

– ɞɥɹ Ʉɒɉɍ – 11,0 (11,7) 

( )r
m

r b,exp,,b 217766734 −+≤ , ɦ/Ɇɉɚ;    (4.4) 

– ɞɥɹ Ʉɒɉɍ-15,0 

( )r
m

r b,exp,,b 819766734 −+≤ , ɦ/Ɇɉɚ;    (4.5) 

– ɞɥɹ Ʉɒɉɍ-17,7 

( )r
m

r b,exp,,b 422766734 −+≤ , ɦ/Ɇɉɚ.   (4.6) 

ɉɪɢ ɜɟɥɢɱɢɧɟ rb  ɦɟɧɶɲɟ ɪɚɫɱɟɬɧɨɣ ɩɨ ɮɨɪɦɭɥɚɦ (4.4) – (4.6) ɧɟ ɪɟɤɨ-

ɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ. ȼ 
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ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɤɨɨɪɞɢɧɚɬɵ ɪɚɡɦɟɳɟɧɢɹ ɚɧɤɟɪɨɜ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɟɞɟɥɹ-

ɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.1) – (4.3). 

Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨɣ ɨɰɟɧɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɡɦɟɳɟɧɢɹ ɚɧɤɟɪɨɜ ɜ ɰɟɧ-

ɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɝɪɚɧɢɰɭ 

ɭɤɚɡɚɧɧɵɯ ɨɛɥɚɫɬɟɣ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ rb  ɢ r
mb , 

ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4.2.  

 
 

0 5 10
30

40

50

60

br, ɦ/Ɇɉɚ 

ɭɫɬɚɧɨɜɤɚ ɚɧɤɟɪɨɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɚ 

ɭɫɬɚɧɨɜɤɚ ɚɧɤɟɪɨɜ  
ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

Ʉɒɍ-15,0

Ʉɒɍ-17,7

Ʉɒɍ-11,0(11,7)

br
m , Ɇɉɚ/ɦ 15

 

Ɋɢɫɭɧɨɤ 4.2 – Ɉɛɥɚɫɬɶ ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ  

ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ 

 

ɋɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɫɜɨɞɟ 

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ ɢɯ ɭɝɨɥ ɧɚɤɥɨɧɚ iβ  ɢ ɞɢɚɦɟɬɪ id  ɧɟɫɭɳɟɝɨ 

ɫɬɟɪɠɧɹ. ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɨɫɬɨɹɧɧɨ ɨɬɦɟɱɚɥɫɹ ɮɚɤɬ ɧɟɞɨɝɪɭɡɤɢ  ɪɚɫɫɦɚɬɪɢ-

ɜɚɟɦɨɣ ɝɪɭɩɩɵ ɚɧɤɟɪɨɜ. Ɂɞɟɫɶ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɚɧɤɟɪɚ ɨɛɵɱɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɬɨɪɨɣ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨɪɹɞɤɚ 200 ɤɇ Д4, 91, 

92Ж. Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɦɟɧɶɲɟɧɧɵɦ ɞɢɚɦɟɬɪɨɦ «ɚɪɦɚɬɭɪɵ» ɜ  
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ɢɧɬɟɪɜɚɥɟ =id 15 – 18 ɦɦ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ ɤɨɬɨɪɨɣ ɞɨ 2 – 2,5 ɪɚɡɚ ɧɢɠɟ, 

ɱɟɦ ɭ ɨɛɵɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɗɬɨɝɨ ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ  

ɚɪɦɨɩɨɪɨɞɧɨɣ ɝɪɭɡɨɧɟɫɭɳɟɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɞɚɧɧɨɣ 

ɝɪɭɩɩɵ ɚɧɤɟɪɨɜ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɹɜɥɟɧɢɸ ɡɚɤɨ-

ɧɨɦɟɪɧɨɫɬɟɣ ɫɜɹɡɢ ɞɢɚɦɟɬɪɚ «ɚɪɦɚɬɭɪɵ» ɫ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɤɢ. ȼɟɥɢɱɢɧɚ ɞɢɚɦɟɬɪɚ id  ɜɵɛɢɪɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɞɥɹ 

ɜɫɟɣ ɝɪɭɩɩɵ ɚɧɤɟɪɨɜ ɜ ɩɪɟɞɟɥɚɯ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ. 

ɂɧɚɹ ɫɢɬɭɚɰɢɹ ɢɦɟɟɬ ɦɟɫɬɨ ɫ ɜɵɛɨɪɨɦ ɪɚɰɢɨɧɚɥɶɧɵɯ ɭɝɥɨɜ iβ  ɧɚɤɥɨɧɚ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɫɜɹ-

ɡɚɧ ɫ ɤɨɨɪɞɢɧɚɬɨɣ ix  ɢ ɹɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦ ɞɥɹ ɚɧɤɟɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɷɮɮɟɤɬ ɭɩɪɨɱɧɟɧɢɹ ɦɚɫɫɢ-

ɜɚ ɞɨɫɬɢɝɚɟɬɫɹ ɤɨɝɞɚ ɩɪɨɞɨɥɶɧɚɹ ɨɫɶ ɚɧɤɟɪɚ ɫɨɜɩɚɞɚɟɬ ɫ ɜɟɤɬɨɪɨɦ ɩɟɪɟɦɟɳɟɧɢɣ 

ɩɨɪɨɞ ɤɪɨɜɥɢ ɩɪɢ ɞɚɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ ix  Д42, 85Ж. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɣ ɬɟɧ-

ɞɟɧɰɢɟɣ ɢɡɦɟɧɟɧɢɹ ɜɟɤɬɨɪɚ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɪɨɞ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜ ɡɚɦɤɟ ɫɜɨɞɚ 

ɞɨ ɤɨɫɨɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜ ɟɝɨ ɩɹɬɟ ɩɨɥɭɱɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɫɜɹɡɢ ɭɝɥɚ iβ   

ɧɚɤɥɨɧɚ ɚɧɤɟɪɚ ɫ ɤɨɨɪɞɢɧɚɬɨɣ ix  ɟɝɨ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɨɬɪɚɠɟɧɵ ɧɚ ɝɪɚɮɢɤɚɯ 

ɪɢɫ. 4.3. ɇɚɛɥɸɞɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɟ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɟ ɫɧɢɠɟɧɢɟ iβ  ɩɪɢ ɫɦɟɳɟɧɢɢ 

ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɚ (ɭɜɟɥɢɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬɵ ix ) ɜ ɫɬɨɪɨɧɭ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨ-

ɫɬɢ ɪɚɦɵ. ɗɬɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɧɟɫɭɳɟɫɬɜɟɧɧɵɦ ɜɥɢɹɧɢɟɦ ɬɚɤɢɯ 

ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ ɨɬɧɨɲɟɧɢɹ rb  ɢ r
mb .  

Ɍɚɤ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɚɪɚɦɟɬɪɚ rb  ɜ 2 ɪɚɡɚ ɞɢɚɩɚɡɨɧ ɜɚɪɢɚɰɢɢ ɭɝɥɚ ɧɚɤɥɨ-

ɧɚ ɚɧɤɟɪɚ ɫɨɫɬɚɜɥɹɟɬ 0 – 10% ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ 11,8%. ɉɪɢ ɭɦɟɧɶ-

ɲɟɧɢɢ ɩɚɪɚɦɟɬɪɚ r
mb  ɜ 3,25 ɪɚɡɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ iβ  ɧɟ ɩɪɟɜɵɲɚɟɬ 

10%. ɉɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɤɨɫɜɟɧɧɨ ɩɨɞɱɟɪɤɢɜɚɸɬ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɤɪɢɬɟɪɢɹ  

ɜɵɛɨɪɚ ɭɝɥɚ ɧɚɤɥɨɧɚ ɚɧɤɟɪɚ ɩɨ ɜɟɤɬɨɪɭ ɩɟɪɟɦɟɳɟɧɢɣ ɨɤɪɭɠɚɸɳɟɝɨ ɦɚɫɫɢɜɚ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɥɨɫɬɢ ɜɵɪɚɛɨɬɤɢ. ɉɪɢɦɟɧɟɧɢɟ ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ  

ɫɥɟɞɭɸɳɟɟ ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ 
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( )80410190 ,
ii x,−=β , ɝɪɚɞ.        (4.7) 
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          =rb 40 ɦ/Ɇɉɚ;               =rb 80 ɦ/Ɇɉɚ; 
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mb 4,8 Ɇɉɚ/ɦ; 2 – =r
mb 15,6 Ɇɉɚ/ɦ 

Ɋɢɫɭɧɨɤ 4.3 – ɋɜɹɡɶ ɭɝɥɚ iβ  ɧɚɤɥɨɧɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɨɝɨ ɚɧɤɟɪɚ  

ɫ ɤɨɨɪɞɢɧɚɬɨɣ ix  ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɜ ɫɜɨɞɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ  

ɩɪɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɚ rb  

 

ɉɨɥɟɡɧɨɫɬɶ ɜɵɪɚɠɟɧɢɹ (4.7) ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɮɨɪɦɭɥɚɦɢ (4.1) – (4.3)  

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɫɬɚ-

ɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɩɨ ɤɨɧɬɭɪɭ ɫɜɨɞɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 
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4.2 ɉɚɪɚɦɟɬɪɵ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ  

ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ 

Ʉɚɧɚɬɧɵɟ ɚɧɤɟɪɚ ɜɵɩɨɥɧɹɸɬ ɨɫɧɨɜɧɭɸ ɮɭɧɤɰɢɸ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɞɟɪɠɚɧɢɹ 

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. Ƚɥɭɛɢɧɧɨɟ ɭɩɪɨɱɧɟɧɢɟ 

ɩɨɪɨɞ ɤɪɨɜɥɢ, ɨɫɧɨɜɧɨɣ ɷɮɮɟɤɬ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɜ ɨɝɪɚɧɢɱɟɧɢɢ ɪɚɫɫɥɨɟɧɢɹ 

ɦɨɳɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢɡ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ, ɧɟ ɬɨɥɶɤɨ 

ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɯ ɨɩɭɫɤɚɧɢɟ ɜ ɜɵɪɚɛɨɬɤɭ, ɧɨ ɢ ɩɨɜɵɲɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɨɪɧɨ-

ɦɭ ɞɚɜɥɟɧɢɸ. 

ɉɪɢɜɟɞɟɧɧɚɹ ɮɭɧɤɰɢɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɨɬɥɢɱɚɟɬ ɢɯ ɨɬ 

ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ. Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɞɚɧɧɨɝɨ ɬɟɡɢɫɚ ɧɚ ɪɢɫ. 4.4 ɩɪɢɜɟɞɟɧɵ 

ɷɩɸɪɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɤɪɟɩɟɠɧɵɯ ɢ ɨɯɪɚɧɧɵɯ ɫɢɫɬɟɦ ɜɵɟɦɨɱ-

ɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ ɬɪɟɯ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ. ȼ ɫɜɨɞɟ ɜɵɪɚɛɨɬɤɢ ɱɟɬɤɨ 

ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɧɚɝɪɭɠɟɧɧɨɫɬɶ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫɨ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ  

ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɫɯɟɦɵ ɪɚɡɦɟɳɟɧɢɹ ɚɧɤɟɪɨɜ ɢ ɩɪɢɦɟɧɹɟɦɨɝɨ ɫɩɨɫɨɛɚ 

ɨɯɪɚɧɵ.  

ɂɫɯɨɞɹ ɢɡ ɢɡɥɨɠɟɧɧɨɝɨ, ɞɥɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫ-

ɱɟɬɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜɤɥɸɱɚɸɳɢɯ: ɞɥɢɧɭ ɤɚɧl  ɚɧɤɟɪɚ, ɞɢɚɦɟɬɪ ɤɚɧd  

ɤɚɧɚɬɚ, ɤɨɨɪɞɢɧɚɬɭ ɤɚɧx  ɢ ɭɝɨɥ ɤɚɧβ  ɧɚɤɥɨɧɚ ɟɝɨ ɭɫɬɚɧɨɜɤɢ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɨɛɨɫɧɨɜɚɧɨ ɬɟɦ, ɱɬɨ ɜ  

ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɚɪɝɭɦɟɧɬɚ ɩɪɢɜɟɞɟɧɚ ɩɟɪɫɩɟɤɬɢɜɚ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɜɵɪɚɜɧɢɜɚɧɢɟ ɚɫɢɦɦɟɬɪɢɢ ɩɪɨɬɟɤɚɧɢɹ ɝɟɨɦɟɯɚɧɢ-

ɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɩɨɞɯɨɞɟ ɜɬɨɪɨɣ ɥɚɜɵ. 
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(ɚ) 

 
(ɛ) 

 
(ɜ) 

 

Ɋɢɫɭɧɨɤ 4.4 – ɗɩɸɪɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ σ  ɜ ɤɪɟɩɟɠɧɨɣ ɢ  
ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɚɯ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ:  

(ɚ) ɲɚɯɬɚ «ɋɚɦɚɪɫɤɚɹ» ɒɍ «Ɍɟɪɧɨɜɫɤɨɟ»; (ɛ) ɲɚɯɬɚ ɢɦ. Ƚɟɪɨɟɜ Ʉɨɫɦɨɫɚ ɒɍ 
«Ƚɟɪɨɟɜ Ʉɨɫɦɨɫɚ»; (ɜ) ɲɚɯɬɚ «ɋɬɟɩɧɚɹ» ɒɍ «ɉɟɪɲɨɬɪɚɜɟɧɫɤɨɟ» 
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Ɋɚɰɢɨɧɚɥɶɧɚɹ ɞɥɢɧɚ ɤɚɧl  ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɡɚɤɪɟ-

ɩɥɟɧɢɹ ɟɝɨ ɡɚɦɤɨɜɨɣ ɱɚɫɬɢ ɡɚ ɩɪɟɞɟɥɚɦɢ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɬɨ ɟɫɬɶ 

ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɯ ɩɨɪɨɞɚɯ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ. ɗɬɨ ɭɫɥɨɜɢɟ ɡɚɩɢɫɚɧɨ ɜ 

ɜɢɞɟ  

ɯɜ
K
ɥɡɚɦ

ɤɚɧ lbll ++≥ ,      (4.8) 

ɝɞɟ ɡɚɦl – ɞɥɢɧɚ ɡɚɦɤɚ ɚɧɤɟɪɚ, ɦ;  

ɯɜl  – ɞɥɢɧɚ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ ɚɧɤɟɪɚ, ɜɵɯɨɞɹɳɟɝɨ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ; 

ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ =ɯɜl 0,1 ɦ; 

K
ɥb  – ɲɢɪɢɧɚ ɨɛɥɚɫɬɢ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɛɨɤɨɜɵɯ ɩɨɪɨɞ, ɦ; ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Д54Ж 

( )
( )[ ]H,exp

RR

l,
b

,K,

,
oxK

ɥ
3

210
1

10

730
1095114 −⋅−−= .    (4.9) 

Ɂɞɟɫɶ oxl  – ɲɢɪɢɧɚ ɨɯɪɚɧɧɨɣ ɩɨɥɨɫɵ, ɦ. 

ȼ ɮɨɪɦɭɥɟ (4.8) ɢɡ ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɫɬɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɢɧɚ 

ɡɚɦɤɚ. Ɋɚɫɱɟɬɚɦɢ ɢ ɢɫɩɵɬɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɬɚɥɟ-

ɩɨɥɢɦɟɪɧɨɝɨ ɚɧɤɟɪɚ ɩɨɪɹɞɤɚ 200 ɤɇ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɞɥɢɧɟ ɡɚɦɤɚ 

7060 ,,l ɡɚɦ −= ɦ. Ʉɚɤ ɦɢɧɢɦɭɦ ɧɟ ɦɟɧɶɲɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɬɧɵɯ  

ɚɧɤɟɪɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɞɥɢɧɟ ɡɚɦɤɚ ɧɟ ɛɨɥɟɟ 1,0 – 1,1 ɦ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɢɧɵ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɧɟɨɛ-

ɯɨɞɢɦɨ ɡɧɚɬɶ ɝɪɚɧɢɰɵ ɤɨɧɬɭɪɚ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɱɟɦɭ ɩɨɫɜɹɳɟɧɨ 

ɦɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɱɢɧɚɹ ɨɬ ɩɪɨɮ. Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ Д93Ж, ɩɪɨɮ. ɉ.Ɇ. 

ɐɢɦɛɚɪɟɜɢɱɚ Д94Ж ɢ ɡɚɤɚɧɱɢɜɚɹ ɫɨɜɪɟɦɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɟɨɦɟ-

ɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ Д51, 69, 95Ж. Ⱦɚɧɧɵɟ ɤɥɚɫɫɢɱɟɫɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ  

ɧɚɫɬɨɥɶɤɨ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɵ, ɱɬɨ ɜɨɲɥɢ ɜ ɰɟɥɵɣ ɪɹɞ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ 

Д67, 68, 96, 97Ж, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɨɬɪɚɫɥɟɜɨɣ ɫɬɚɧɞɚɪɬ Д67Ж. Ɉɞɧɚɤɨ, ɜ ɭɤɚɡɚɧɧɨɦ 

ɞɨɤɭɦɟɧɬɟ, ɧɚɪɹɞɭ ɫ ɪɚɫɱɟɬɨɦ ɜɵɫɨɬɵ h  ɫɜɨɞɚ, ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɲɢɪɢɧɚ ɨɛɥɚɫɬɢ 

ɪɚɡɭɩɪɨɱɧɟɧɧɵɯ ɩɨɪɨɞ ɜ ɟɝɨ ɛɨɤɚɯ, ɱɬɨ ɞɨɤɚɡɚɧɨ ɜ ɪɚɛɨɬɟ Д85Ж ɢ ɨɩɪɟɞɟɥɟɧɨ ɩɨ 

ɭɪɚɜɧɟɧɢɸ ɪɟɝɪɟɫɫɢɢ (4.9). ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɨɛɥɚɫɬɢ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɜ 
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ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ, ɪɚɡɦɟɪɵ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢ-

ɱɢɜɚɸɬɫɹ, ɱɬɨ ɨɛɨɫɧɨɜɚɧɨ ɟɳɟ ɩɪɨɮ. ɉ.Ɇ. ɐɢɦɛɚɪɟɜɢɱɟɦ. Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɪɚɡ-

ɦɟɪɨɜ ɫɜɨɞɚ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɭɸ ɤɨɦɛɢɧɚɰɢɸ: 

– ɜɵɫɨɬɚ ɫɜɨɞɚ h  ɩɪɟɞɟɥɶɧɨ ɪɚɜɧɨɜɟɫɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɨɤɭɦɟɧɬɭ Д67Ж; 

– ɲɢɪɢɧɚ ɨɛɥɚɫɬɢ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ  

ɫɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ Д85Ж; 

– ɮɨɪɦɚ ɤɨɧɬɭɪɚ ɫɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɩɚɪɚɛɨɥɵ ɫɨɝɥɚɫɧɨ 

ɩɪɨɮ. Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɭ 

( ) 











+
−= 2

2

2

41
K
ɥbB

x
hy ,         (4.10) 

ɝɞɟ y  ɢ x  – ɜɟɪɬɢɤɚɥɶɧɚɹ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɤɨɨɪɞɢɧɚɬɵ ɫ ɬɨɱɤɨɣ ɨɬɫɱɟɬɚ,  

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɡɚɦɤɟ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ; 

B  – ɲɢɪɢɧɚ ɜɵɪɚɛɨɬɤɢ ɜ ɩɪɨɯɨɞɤɟ, ɦ; 
K
ɥb  – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.9); ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɩɪɢɧɹɬ ɤ ɪɚɫɱɟɬɭ ɤɚɤ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɲɢɪɢɧɵ ɨɛɥɚɫɬɢ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɜ ɛɨɤɭ ɜɵɪɚɛɨɬɤɢ ɫɨ 

ɫɬɨɪɨɧɵ ɥɚɜɵ, ɱɬɨ ɢɞɟɬ ɜ ɧɟɤɨɬɨɪɵɣ ɡɚɩɚɫ ɧɚɞɟɠɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ, ɚ ɩɪɢ  

ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɪɚɛɨɬɤɢ ɪɚɡɦɟɪɵ K
ɥb  ɢ K

ɦb  ɛɭɞɭɬ ɭɪɚɜɧɢɜɚɬɶɫɹ ɩɨ 

ɫɜɨɢɦ ɡɧɚɱɟɧɢɹɦ. 

ɍɫɥɨɜɢɟ ɡɚɤɪɟɩɥɟɧɢɹ ɡɚɦɤɨɜɨɣ ɱɚɫɬɢ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɡɚ ɝɪɚɧɢɰɟɣ ɫɜɨɞɚ 

ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɮɨɪɦɭɥɟ (4.8) ɛɟɡ  

ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ. Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɵ ɤɚɧl  ɤɚɧɚɬɧɵɯ 

ɚɧɤɟɪɨɜ (ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɢɦɦɟɬɪɢɱɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚ-

ɛɨɬɤɢ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɤɚɧɤɚɧ

ɤɚɧ
ɜ

ɯɜɡɚɦ
ɤɚɧ

βcos

ZZ

sin

hh
lll 12 −

+
−

++=
β

,       (4.11) 

ɝɞɟ ɜh  – ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ ɜ ɩɪɨɯɨɞɤɟ, ɦ; 
ɤɚɧh  – ɜɵɫɨɬɚ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɨɬ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ, ɦ; 
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ɤɚɧβ  – ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ, ɝɪɚɞ.; 

1Z  ɢ 2Z  – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ 

ɮɨɪɦɭɥɚɦ 

( ) ɤɚɧɤɚɧɜɤɚɧ ctghhxZ β−+=1 ,           (4.12) 

( )
( )

( )













−+

+
+

+
= ɤɚɧɤɚɧ

K
ɥ

ɤɚɧ
K
ɥ

2 tgtgZh
bB

h
tg

h

bB
Z βββ 12

2
2

2
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.        (4.13) 

ȼ ɮɨɪɦɭɥɟ (4.12) ɫɢɦɜɨɥɨɦ ɤɚɧɯ  ɨɛɨɡɧɚɱɟɧɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɨɫɢ ɜɵɪɚɛɨɬɤɢ ɞɨ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ. Ɂɚɞɚɱɚ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶ-

ɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ ɤɚɧɯ  ɪɟɲɟɧɚ ɩɟɪɟɛɨɪɨɦ ɜɚɪɢɚɧɬɨɜ ɪɚɫɱɟɬɚ ɇȾɋ ɪɚɫ-

ɫɦɚɬɪɢɜɚɟɦɨɣ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫ ɭɱɟɬɨɦ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɭɫɬɚɧɨɜɥɟɧ-

ɧɵɯ ɜ ɪɚɡɞɟɥɟ 3. ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɜɵɛɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ iɯ  ɞɥɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ 

ɚɧɤɟɪɨɜ ɤɪɢɬɟɪɢɟɦ ɪɚɰɢɨɧɚɥɶɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɫɥɭɠɢɬ ɫɨɱɟɬɚɧɢɟ ɭɫɥɨɜɢɣ ɦɚɤ-

ɫɢɦɚɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɧɚɝɪɭɠɟɧɧɨɫɬɢ 

ɪɚɦɧɨɣ ɤɪɟɩɢ Д85Ж. Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɤɚɧɯ  ɬɚɤɨɜɵ, ɱɬɨ ɜɥɢɹɧɢɟ ɝɟɨɦɟ-

ɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɧɟɨɞɧɨɡɧɚɱɧɨ ɩɨ ɩɪɢɱɢɧɟ ɞɟɣɫɬɜɢɹ ɩɪɨɬɢ-

ɜɨɩɨɥɨɠɧɵɯ ɬɟɧɞɟɧɰɢɣ. 

ȼɨ-ɩɟɪɜɵɯ, ɜɵɹɜɥɟɧɨ ɫɤɨɥɶ-ɧɢɛɭɞɶ ɡɚɦɟɬɧɨɟ ɜɥɢɹɧɢɟ ɬɨɥɶɤɨ ɞɜɭɯ ɝɟɨɦɟ-

ɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɪɚɡɦɟɪɵ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, – 

ɝɥɭɛɢɧɚ H  ɪɚɡɦɟɳɟɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɫɪɟɞɧɟɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɟ ɫɠɚɬɢɸ R  ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ. Ⱦɚɧɧɵɣ ɮɚɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɩɨɥɧɟ 

ɥɨɝɢɱɧɵɦ:  

– ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɭɸ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɦɚɫ-

ɫɢɜɚ, ɨɬ ɤɨɬɨɪɨɣ ɡɚɜɢɫɹɬ ɪɚɡɦɟɪɵ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɢ ɫɬɟɩɟɧɶ  

ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ; 

– ɩɚɪɚɦɟɬɪ R  ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɝɪɚɧɢɰ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. 

ɉɚɪɚɦɟɬɪɵ KR1  ɢ Km1  ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɜɯɨɞɹɬ ɜ ɤɚɱɟɫɬɜɟ ɫɨɫɬɚɜ-

ɥɹɸɳɢɯ ɜ ɛɨɥɟɟ ɨɛɳɢɣ ɩɨɤɚɡɚɬɟɥɶ R , ɬɚɤ ɤɚɤ ɩɨɜɵɲɟɧɧɚɹ ɞɥɢɧɚ ɤɚɧɚɬɧɵɯ  

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

110 

ɚɧɤɟɪɨɜ ɡɚɬɪɚɝɢɜɚɟɬ ɢ ɞɪɭɝɢɟ ɩɨɪɨɞɧɵɟ ɫɥɨɢ ɤɪɨɜɥɢ ɧɚ ɬɟɯɧɢɱɟɫɤɢ ɨɫɜɨɟɧɧɭɸ 

ɜɵɫɨɬɭ ɞɨ 9 ɦ. ɉɨɷɬɨɦɭ ɨɬɧɨɲɟɧɢɟ rb  ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɚɤ ɪɚɡ-

ɦɟɪɵ ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɬɚɤ ɢ ɫɬɟɩɟɧɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɧɚɬɧɵɯ  

ɚɧɤɟɪɨɜ ɨɩɭɫɤɚɧɢɸ ɤɪɨɜɥɢ ɜɵɪɚɛɨɬɤɢ. 

ȼɨ-ɜɬɨɪɵɯ, ɜɥɢɹɧɢɟ ɨɬɧɨɲɟɧɢɹ rb  ɧɚ ɤɨɨɪɞɢɧɚɬɭ ɤɚɧx  ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɟɣ-

ɫɬɜɢɟɦ ɪɹɞɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɬɟɧɞɟɧɰɢɣ. ɑɟɦ ɛɨɥɶɲɟ ɜɵɫɨɬɚ ɫɜɨɞɚ, ɬɟɦ 

ɛɨɥɶɲɟ ɧɚɝɪɭɡɤɚ ɜ ɟɝɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɢ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  

ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɢɯ ɫɥɟɞɭɟɬ ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ ɛɥɢɠɟ ɤ ɡɚɦɤɭ ɫɜɨɞɚ (ɭɦɟɧɶɲɟ-

ɧɢɟ ɤɨɨɪɞɢɧɚɬɵ ɤɚɧx ). ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɫɜɨɞɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɫɬɟɬ ɢ 

ɟɝɨ ɲɢɪɢɧɚ, ɬɨ ɟɫɬɶ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɨɛɴɟɦɵ ɧɟɭɫɬɨɣɱɢɜɵɯ ɩɨɪɨɞ ɜ ɛɨɤɚɯ ɜɵɪɚ-

ɛɨɬɤɢ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɧɚɝɪɭɡɤɚ ɜ ɷɬɨɣ ɱɚɫɬɢ ɤɨɧɬɭɪɚ ɫɜɨɞɚ ɢ ɰɟɥɟ-

ɫɨɨɛɪɚɡɧɨɫɬɶ ɪɚɡɦɟɳɟɧɢɹ ɡɞɟɫɶ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ (ɭɜɟɥɢɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬɵ 
ɤɚɧx ).  

Ɋɟɡɭɥɶɬɚɬ ɞɟɣɫɬɜɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɬɟɧɞɟɧɰɢɣ ɩɪɢɜɨɞɢɬ 

ɤ ɧɟɤɨɬɨɪɨɣ ɢɯ ɜɡɚɢɦɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɚɰɢɨɧɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚ-

ɬɵ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɞɨɜɨɥɶɧɨ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ =ɤɚɧx 0,8 – 1,1 ɦ. 

Ɇɟɧɶɲɟɟ ɢɡ ɡɧɚɱɟɧɢɣ ɤɚɧx  ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɧɶɲɟɦɭ ɬɢɩɨɪɚɡɦɟɪɭ ɫɟɱɟɧɢɹ ɜɵɪɚ-

ɛɨɬɤɢ (ɧɚɩɪɢɦɟɪ, ɩɨɞ ɤɪɟɩɶ Ʉɒɉɍ-9,5), ɚ ɛɨɥɶɲɟ ɢɡ ɡɧɚɱɟɧɢɣ ɤɚɧx  – ɩɨɜɵɲɟɧ-

ɧɨɦɭ ɪɚɡɦɟɪɭ ɜɵɪɚɛɨɬɤɢ (ɧɚɩɪɢɦɟɪ, ɩɨɞ ɤɪɟɩɶ Ʉɒɉɍ-15,0).  

ȼ ɰɟɥɨɦ, ɞɥɹ ɫɟɱɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɨɞ ɤɪɟɩɶ Ʉɒɉɍ-11,7 (11,0)  

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡɦɟɳɚɬɶ ɯɜɨɫɬɨɜɢɤ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,0 ɦ ɨɬ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ. 

Ⱥɧɚɥɨɝɢɱɧɚɹ ɫɢɬɭɚɰɢɹ ɜɵɹɜɥɟɧɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɭɝɥɚ 
ɤɚɧβ  ɧɚɤɥɨɧɚ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ. Ɂɞɟɫɶ ɞɟɣɫɬɜɭɸɬ 

ɞɜɚ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɚ. ɉɟɪɜɵɣ – ɭɡɤɢɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɤɨɨɪ-

ɞɢɧɚɬɵ ɤɚɧx  ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɨɝɪɚɧɢɱɟɧɧɭɸ ɜɚɪɢɚ-

ɰɢɸ ɡɧɚɱɟɧɢɣ ɟɝɨ ɭɝɥɚ ɧɚɤɥɨɧɚ. ȼɬɨɪɨɣ ɮɚɤɬɨɪ ɨɛɭɫɥɨɜɥɟɧ ɩɨɜɵɲɟɧɧɨɣ ɞɥɢɧɨɣ 

ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɩɨɪɹɞɤɚ 6 – 9 ɦ. ȼɟɤɬɨɪ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɣ ɢɡɦɟɧɹɟɬɫɹ. Ɋɚɧɟɟ 

ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɚɧɤɟɪ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɫɞɜɢɠɟɧɢɸ ɦɚɫ-
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ɫɢɜɚ, ɤɨɝɞɚ ɟɝɨ ɩɪɨɞɨɥɶɧɚɹ ɨɫɶ ɫɨɜɩɚɞɚɟɬ ɫ ɜɟɤɬɨɪɨɦ ɩɟɪɟɦɟɳɟɧɢɹ ɜɦɟɳɚɸɳɢɯ 

ɩɨɪɨɞ. Ɉɫɨɛɟɧɧɨɫɬɶ ɫɦɟɳɟɧɢɣ ɩɨɪɨɞ ɤɪɨɜɥɢ ɩɨ ɟɟ ɜɵɫɨɬɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ  

ɢɡɦɟɧɟɧɢɟ ɢɯ ɜɟɤɬɨɪɚ (ɩɨ ɲɢɪɢɧɟ ɫɜɨɞɚ) ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɨ ɤɨɫɨɧɚɩɪɚɜɥɟɧɧɨɝɨ 

ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞɚɯ. ɋ ɭɞɚɥɟɧɢɟɦ ɨɬ ɤɨɧɬɭɪɚ 

ɜ ɝɥɭɛɢɧɭ ɤɪɨɜɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɤɬɨɪɚ ɫɦɟɳɟɧɢɣ  

ɨɫɥɚɛɟɜɚɟɬ. ɇɚ ɡɚɝɥɭɛɥɟɧɧɨɦ ɤɨɧɰɟ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ (ɫ ɭɱɟɬɨɦ ɤɨɨɪɞɢɧɚɬɵ ɟɝɨ 

ɭɫɬɚɧɨɜɤɢ =ɤɚɧx 0,8 – 1,1 ɦ) ɜɟɤɬɨɪ ɩɟɪɟɦɟɳɟɧɢɣ ɧɚɩɪɚɜɥɟɧ ɛɥɢɠɟ ɤ ɜɟɪɬɢɤɚɥɶ-

ɧɨɦɭ ɩɨɥɨɠɟɧɢɸ, ɱɟɦ ɧɚ ɤɨɧɬɭɪɟ ɜɵɪɚɛɨɬɤɢ. ɂɡɨɝɧɭɬɶ ɚɧɤɟɪ (ɩɭɬɟɦ ɛɭɪɟɧɢɹ 

ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɲɩɭɪɚ) ɞɨ ɬɚɤɨɣ ɫɬɟɩɟɧɢ, ɱɬɨɛɵ ɟɝɨ ɩɪɨɞɨɥɶɧɚɹ ɨɫɶ ɩɨɫɬɨɹɧɧɨ 

ɫɨɜɩɚɞɚɥɚ ɫ ɜɟɤɬɨɪɨɦ ɩɟɪɟɦɟɳɟɧɢɣ, ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨ-

ɫɬɢ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɡɚɞɚɬɶ ɭɫɪɟɞɧɟɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɤɚɧɚɬɧɨɦɭ ɚɧɤɟɪɭ ɤɚɤ ɫɪɟɞ-

ɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɢɡ ɜɟɤɬɨɪɨɜ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɫɫɢɜɚ ɧɚ ɡɚɝɥɭɛɥɟɧɧɨɦ ɟɝɨ ɤɨɧ-

ɰɟ ɢ ɧɚ ɤɨɧɬɭɪɟ ɜɵɪɚɛɨɬɤɢ. Ɍɚɤɚɹ ɩɪɨɰɟɞɭɪɚ ɛɵɥɚ ɨɫɭɳɟɫɬɜɥɟɧɚ ɞɥɹ ɜɵɲɟɭɤɚ-

ɡɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɤɨɨɪɞɢɧɚɬɵ ɤɚɧx  ɢ ɩɨɥɭɱɟɧ ɢɧɬɟɪɜɚɥ ɜɚɪɢɚɰɢɢ  

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɭɝɥɚ ɧɚɤɥɨɧɚ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ =ɤɚɧβ 65 – 80º ɞɥɹ ɪɚɡɧɵɯ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. ɗɬɨɬ ɢɧɬɟɪɜɚɥ  

ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɝɥɨɜ ɧɚɤɥɨɧɚ iβ  ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɞɥɹ ɨɞ-

ɧɨɣ ɢ ɬɨɣ ɠɟ ɤɨɨɪɞɢɧɚɬɵ ix . Ɇɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɤɚɧβ  ɫɨɨɬɜɟɬɫɬɜɭɟɬ =ɤɚɧx 1,1 ɦ 

ɢ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ; ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɤɚɧβ  

ɫɨɨɬɜɟɬɫɬɜɭɟɬ =ɤɚɧx 0,8 ɦ ɢ ɛɨɥɟɟ ɫɥɨɠɧɵɦ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ. 

ɉɨɫɥɟɞɧɢɦ ɢɡ ɢɫɤɨɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɹɜɥɹɟɬɫɹ ɪɚɰɢɨ-

ɧɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɞɜɢɠɟɧɢɸ ɩɨɪɨɞ ɤɪɨɜɥɢ, ɤɨɬɨɪɨɟ ɜɵɪɚ-

ɠɚɟɬɫɹ ɱɟɪɟɡ ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɵɣ ɞɢɚɦɟɬɪ «ɚɪɦɚɬɭɪɵ» ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ 
ɤɚɧd . Ʉɪɢɬɟɪɢɣ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɤɚɧd  ɨɫɬɚɟɬɫɹ ɩɪɟɠɧɢɦ (ɤɚɤ ɢ 

ɞɥɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ) ɢ ɟɝɨ ɫɭɳɧɨɫɬɶ ɫɨɫɬɨɢɬ ɜ ɪɟɚɥɢɡɚɰɢɢ ɦɚɤɫɢ-

ɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɡɚɝɪɭɡɤɢ ɤɚɧɚɬɚ ɚɧɤɟɪɚ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɧɚ ɪɚɡɪɵɜ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ  

ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ ɫɬɟɩɟɧɶ ɡɚɝɪɭɡɤɢ ɚɧɤɟɪɨɜ ɞɜɚ ɝɟɨ-
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ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚ – ɝɥɭɛɢɧɚ H  ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɜɟɥɢɱɢɧɚ ɫɪɟɞɧɟ-

ɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ R  ɛɥɢɡɥɟɠɚɳɟɣ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ.  

Ɉɬɧɨɲɟɧɢɟ r
mb  ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɥɢɹɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ r

mb ≤0 – 15 Ɇɉɚ/ɦ. Ɂɞɟɫɶ 

ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬɫɹ ɜɟɥɢɱɢɧɚ R , ɬɚɤ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɤɪɨɜɥɹ ɩɨɜɵ-

ɲɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɛɥɢɠɟ ɜɫɟɝɨ ɪɚɫɩɨɥɨɠɟɧɚ ɤ ɜɵɪɚɛɨɬɤɟ. ɋɨɝɥɚɫɧɨ ɩɪɢɜɟɞɟɧɧɵɦ 

ɪɟɡɭɥɶɬɚɬɚɦ ɜ ɪɚɛɨɬɟ Д67Ж ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɜɟɥɢɱɢ-

ɧɭ ɫɪɟɞɧɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɫɫɢɜɚ ɫɠɚɬɢɸ. Ɉɧ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɜɨɡ-

ɞɟɣɫɬɜɢɟ ɧɢɡɤɢɯ ɡɧɚɱɟɧɢɣ ɨɬɧɨɲɟɧɢɹ r
mb  ɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɨɬɞɟɥɟɧɢɢ 

ɜɥɢɹɧɢɹ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚ ɫɬɟɩɟɧɶ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ. Ɉɬɦɟ-

ɱɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɨɞɬɜɟɪɠɞɟɧɵ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɵɩɨɥɧɟɧɧɵɯ ɫɟɪɢɣ  

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɬɚɤɠɟ ɤɚɤ ɢ ɬɨ, ɱɬɨ ɜɥɢɹɧɢɟ ɤɚɠɞɨɝɨ ɢɡ  

ɨɫɬɚɜɲɢɯɫɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ( H  ɢ R ) ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 

ɨɬɞɟɥɶɧɵɦɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ, ɩɨɫɤɨɥɶɤɭ ɨɬɧɨɲɟɧɢɟ rb  ɧɟ ɞɚɟɬ ɬɟɫɧɨɣ ɤɨɪɪɟɥɹ-

ɰɢɨɧɧɨɣ ɫɜɹɡɢ.  

ɉɨ ɢɬɨɝɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɫɜɹɡɢ  

ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɢɚɦɟɬɪɚ ɤɚɧɚɬɚ ɚɧɤɟɪɚ ɫ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɚɪɚ-

ɦɟɬɪɚɦɢ H  ɢ R , ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4.5. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɝɥɭɛɢɧɵ H  

ɞɢɚɦɟɬɪ ɤɚɧd  ɤɚɧɚɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɛɥɢɡɤɨ ɤ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ ɢ ɨɛɪɚɬɧɨ ɩɪɨ-

ɩɨɪɰɢɨɧɚɥɶɧɨ ɤ ɩɚɪɚɦɟɬɪɭ R . Ɉɫɧɨɜɧɨɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨ ɞɨɫ-

ɬɚɬɨɱɧɨɝɨ ɞɢɚɦɟɬɪɚ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɨɝɪɚɧɢɱɟɧ ɜɟɥɢɱɢɧɨɣ =ɤɚɧd 15 – 16 ɦɦ, 

ɱɬɨ ɯɨɪɨɲɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɲɚɯɬɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɜɵɪɚɛɨɬɨɤ, ɜ ɤɪɨɜɥɟ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɤɚɧɚɬɧɵɟ ɚɧɤɟɪɚ ɞɢɚɦɟɬɪɨɦ 

=ɤɚɧd 15,2 ɦɦ. Ɉɞɧɚɤɨ, ɩɪɢ ɜɟɫɶɦɚ ɧɢɡɤɨɦ ɡɧɚɱɟɧɢɢ ≤R 5 – 7 Ɇɉɚ ɪɟɡɤɨ ɜɨɡ-

ɪɚɫɬɚɟɬ ɧɚɝɪɭɡɤɚ ɧɚ ɤɚɧɚɬɧɵɟ ɚɧɤɟɪɚ (ɢɧɬɟɧɫɢɜɧɨ ɪɚɫɲɢɪɹɸɬɫɹ ɝɪɚɧɢɰɵ ɫɜɨɞɚ  

ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ), ɱɬɨ ɬɪɟɛɭɟɬ ɭɜɟɥɢɱɟɧɢɹ ɞɢɚɦɟɬɪɚ ɢɯ ɤɚɧɚɬɚ ɞɨ 20 –  

28 ɦɦ ɩɪɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɯɟɦɟ ɭɫɬɚɧɨɜɤɢ. 
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Ɋɢɫɭɧɨɤ 4.5 – Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɨɝɨ  

ɞɢɚɦɟɬɪɚ ɤɚɧɚɬɚ ɤɚɧd  ɚɧɤɟɪɨɜ ɨɬ ɝɥɭɛɢɧɵ H  ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ (           )  

ɢ ɫɪɟɞɧɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ R  (          ) ɛɥɢɡɥɟɠɚɳɟɝɨ  

ɭɝɥɟɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ 

 

Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɪɚɫɱɟɬɨɜ ɩɨɡɜɨɥɢɥɚ ɩɨɥɭɱɢɬɶ 

ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɢɚɦɟɬɪɚ 

ɤɚɧɚɬɚ 
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σ
, ɦɦ.      (4.14) 

ɍɪɚɜɧɟɧɢɟ (4.14) ɩɨɥɭɱɟɧɨ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɜɚɪɢɚɧɬɚ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯ  

ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɫ ɲɚɝɨɦ =ɤɚɧL 3,2 ɦ, ɜɞɨɥɶ ɜɵɪɚɛɨɬɤɢ, ɬɨ ɟɫɬɶ ɜ ɦɟɠɪɚɦɧɨɦ  

ɩɪɨɫɬɪɚɧɫɬɜɟ ɱɟɪɟɡ ɤɚɠɞɵɟ ɬɪɢ ɪɚɦɵ ɧɚ ɱɟɬɜɟɪɬɭɸ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ,  
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ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɲɚɝɨɦ =L 0,8 ɦ. Ʉɚɧɚɬɧɵɟ ɚɧɤɟɪɚ ɜɵɩɭɫɤɚɸɬ ɫɬɚɧɞɚɪɬɧɵɯ 

ɞɢɚɦɟɬɪɨɜ ɤɚɧ
ɫɬd  (ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ =ɤɚɧ

ɫɬd 15,2 ɦɦ) ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɤɨɥɢɱɟ-

ɫɬɜɚ ɬɢɩɨɪɚɡɦɟɪɨɜ. ɉɨɷɬɨɦɭ, ɟɫɥɢ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɧd  ɩɨ ɮɨɪɦɭɥɟ (4.14)  

ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɛɥɢɠɚɣɲɢɣ ɛɨɥɶɲɢɣ ɬɢɩɨɪɚɡɦɟɪ ɤɚɧ
ɫɬd , ɬɨ ɢɦɟɧɧɨ ɨɧ ɩɪɢɧɢ-

ɦɚɟɬɫɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. ȿɫɥɢ ɪɚɫ-

ɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɧd  ɩɪɟɜɵɲɚɟɬ ɫɬɚɧɞɚɪɬɧɭɸ ɜɟɥɢɱɢɧɭ ɤɚɧ
ɫɬd  ɤɚɧɚɬɨɜ, ɢɦɟɸɳɢɯ-

ɫɹ ɜ ɧɚɥɢɱɢɢ, ɬɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧn  ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɧɚ 1 ɩ.ɦ ɜɵɪɚ-

ɛɨɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 

ɤɚɧ
cɬ

ɤɚɧ
ɤɚɧ

d

d
,n 6250= , ɲɬ/ɦ,     (4.15) 

ɝɞɟ ɤɚɧ
ɫɬd  – ɞɢɚɦɟɬɪ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɤɨɧɤɪɟɬɧɨɣ ɜɵɟɦɨɱɧɨɣ 

ɜɵɪɚɛɨɬɤɟ, ɦɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɢɯ ɤɨɪ-

ɪɟɥɹɰɢɨɧɧɨ-ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɢɥɢ ɨɩɪɟɞɟɥɢɬɶ ɜɫɟ ɩɚɪɚɦɟɬɪɵ,  

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɞɞɟɪɠɚɧɢɹ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ 

ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ ɜɬɨɪɨɟ ɧɚɭɱ-

ɧɨɟ ɩɨɥɨɠɟɧɢɟ: Ɋɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɭɫɥɨɜɢɹ ɪɚɜɧɨɩɪɨɱɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ  

ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɬɚɛɢɥɶɧɨɫɬɶɸ  

ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ (0,8 – 1,1 ɦ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ 

ɜɵɪɚɛɨɬɤɢ), ɢɯ ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ (65 – 80º), ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɚɦɢ 

ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ: ɭɝɥɵ ɧɚɤɥɨɧɚ ɢɡɦɟɧɹɸɬɫɹ ɩɨ ɫɬɟɩɟɧɧɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɨɪɞɢɧɚɬ ɢɯ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɥɢɧɟɣɧɨ ɫɜɹɡɚɧɵ ɫ ɩɚɪɚɦɟɬ-

ɪɨɦ ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɤɚɡɚɬɟɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
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4.3 Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ  

ɫɢɫɬɟɦɵ ɫɜɨɞɚ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ  

Ⱦɨɧɛɚɫɫɚ 

Ʉɨɦɩɥɟɤɫ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɡɞɚɥ ɜɫɟ ɩɪɟɞɩɨɫɵɥɤɢ, ɧɟɨɛɯɨ-

ɞɢɦɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɢ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫ-

ɬɟɦɵ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɜɧɨɣ ɨɬɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɩɥɚ-

ɫɬɨɜ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ. Ɇɟɬɨɞɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɥɟɞɭɸɳɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ: 

1. Ƚɪɭɩɩɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫ-

ɱɟɬɨɜ. ɗɬɨɬ ɩɭɧɤɬ ɧɚɰɟɥɟɧ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɩɚ-

ɪɚɦɟɬɪɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɜɵɱɢɫɥɟɧɢɹɯ. 

Ƚɪɭɩɩɚ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɤɥɸɱɚɟɬ: 

– ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ H  ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ; 

– ɫɪɟɞɧɟɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ R  ɛɥɢɡɥɟɠɚɳɢɯ ɩɨɪɨɞ ɤɪɨɜ-

ɥɢ ɢ ɩɨɱɜɵ; 

– ɦɨɳɧɨɫɬɶ Km1  ɢ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ KR1  ɩɨɪɨɞ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ; 

– ɦɨɳɧɨɫɬɶ Пm1  ɢ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ПR1  ɩɨɪɨɞ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨɣ ɩɨɱɜɵ. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɞɚɧɧɵɦ ɝɟɨɥɨɝɢɱɟ-

ɫɤɨɣ ɫɥɭɠɛɵ ɲɚɯɬɵ, ɢɫɫɥɟɞɨɜɚɧɢɹɦ Д58, 59Ж ɢ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ Д67, 68Ж. 

Ƚɪɭɩɩɚ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

– ɬɢɩɨɪɚɡɦɟɪ ɫɟɱɟɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɟɟ ɤɪɟɩɢ; 

– ɲɢɪɢɧɚ ɨɯl  ɨɯɪɚɧɧɨɣ ɫɢɫɬɟɦɵ; 

– ɲɢɪɢɧɚ В  ɢ ɜɵɫɨɬɚ ɜh  ɜɵɪɚɛɨɬɤɢ ɜ ɩɪɨɯɨɞɤɟ. 

ɍɤɚɡɚɧɧɵɟ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɩɚɫɩɨɪɬɨɜ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ, 

ɩɪɨɜɟɞɟɧɢɹ ɢ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. 

ɂɡ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɪɟɩɟɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ 
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ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɧɟɫɭɳɟɝɨ ɫɬɟɪɠɧɹ ɚɧɤɟɪɚ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱ-

ɧɵɦ ɞɚɧɧɵɦ Д17Ж ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɦɟɧɹɟɦɨɣ ɦɚɪɤɢ ɫɬɚɥɢ ɡɚɜɨɞɚ-

ɢɡɝɨɬɨɜɢɬɟɥɹ ɚɧɤɟɪɨɜ. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɛɥɚɫɬɢ ɧɟɭɫɬɨɣɱɢɜɵɯ ɩɨɪɨɞ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɨɣ 

ɜɵɪɚɛɨɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ h  ɢ K
ɥb . ȼɵɫɨɬɚ ɫɜɨɞɚ h  ɩɪɟɞɟɥɶɧɨɝɨ 

ɪɚɜɧɨɜɟɫɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɞɨɤɭɦɟɧɬɭ Д67Ж. ɒɢɪɢɧɚ K
ɥb  ɨɛɥɚɫɬɢ ɧɟɭɫɬɨɣɱɢ-

ɜɵɯ ɩɨɪɨɞ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.9). 

3. ȼɵɛɨɪ ɬɢɩɚ ɪɚɦɧɨɣ ɤɪɟɩɢ ɢ ɪɚɫɱɟɬ ɲɚɝɚ ɟɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɞɨɤɭɦɟɧɬɭ Д67Ж ɞɥɹ ɭɱɚɫɬɤɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ 

ɪɚɛɨɬ. 

4. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɜ ɫɜɨɞɟ ɜɵ-

ɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɡɢɰɢɹɦ: 

– ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ; 

– ɤɚɧɚɬɧɵɟ ɚɧɤɟɪɚ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɟ. 

5. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶ-

ɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ. 

Ɉɰɟɧɤɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɞɥɹ ɧɚɢ-

ɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɪɚɦɧɨɣ ɤɪɟɩɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɚɦ ɨɬɧɨɲɟɧɢɣ rb  ɢ r
mb  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɚɦɢ 

ɧɚ ɪɢɫ. 4.2, ɥɢɛɨ ɩɨ ɮɨɪɦɭɥɚɦ (4.4) – (4.6): ɩɪɢ ɮɚɤɬɢɱɟɫɤɨɦ ɡɧɚɱɟɧɢɢ rb  ɦɟɧɶ-

ɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɫɬɚɧɨɜɤɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ 

ɜɵɪɚɛɨɬɤɢ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ.  

Ʉɨɨɪɞɢɧɚɬɵ 321 ,,X  ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɩɨ ɤɨɧɬɭɪɭ ɫɜɨɞɚ 

(ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ ɞɨ ɯɜɨɫɬɨɜɢɤɚ  

ɚɧɤɟɪɚ; i  – ɧɨɦɟɪ ɚɧɤɟɪɚ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɡɚɦɤɚ ɫɜɨɞɚ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ (4.1) – (4.3). ȿɫɥɢ ɜɵɱɢɫɥɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ iX  ɩɪɟɜɵɲɚɟɬ ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɭɸ ɤɨɨɪɞɢɧɚɬɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɦɤɚ ɩɨɞɚɬɥɢɜɨɫɬɢ ɞɚɧɧɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ 

ɪɚɦɧɨɣ ɤɪɟɩɢ, ɬɨ ɷɬɚ ɩɚɪɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɢɫɤɥɸɱɚɟɬɫɹ ɢɯ ɫɯɟɦɵ ɢɯ 

ɭɫɬɚɧɨɜɤɢ ɜ ɫɜɨɞɟ ɜɵɪɚɛɨɬɤɢ. 
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ɍɝɨɥ ɧɚɤɥɨɧɚ 321 ,,β  ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ  

ɜɵɪɚɛɨɬɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (4.7) ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɩɚɪɵ 

( =i 1, 2, 3) ɫɢɦɦɟɬɪɢɱɧɨ ɪɚɡɦɟɳɟɧɧɵɯ ɚɧɤɟɪɨɜ. Ⱦɢɚɦɟɬɪ «ɚɪɦɚɬɭɪɵ» ɫɬɚɥɟɩɨ-

ɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢ-

ɧɢɦɚɬɶ ɩɨɧɢɠɟɧɧɵɯ ɡɧɚɱɟɧɢɣ =id 15 – 18 ɦɦ. 

6. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɨɡɢɰɢɢ. 

ɍɫɬɚɧɨɜɤɭ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧ-

ɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ =ɤɚɧX 0,8 – 1,1 ɦ ɨɬ ɟɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ. 

Ɇɟɧɶɲɢɟ ɢɡ ɡɧɚɱɟɧɢɣ ɢɧɬɟɪɜɚɥɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɧɢɠɟɧɧɨɦɭ ɬɢɩɨɪɚɡɦɟɪɭ  

ɫɟɱɟɧɢɹ, ɚ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɢɧɬɟɪɜɚɥɚ – ɩɨɜɵɲɟɧɧɨɦɭ ɬɢɩɨɪɚɡɦɟɪɭ ɫɟɱɟɧɢɹ 

ɜɵɪɚɛɨɬɤɢ. 

ɍɝɨɥ ɧɚɤɥɨɧɚ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɤ ɝɨɪɢɡɨɧɬɚɥɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ 

=ɤɚɧβ 65 – 80º. Ɇɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ =ɤɚɧX 1,1 ɦ, ɛɨɥɶɲɟɟ 

=ɤɚɧX 0,8 ɦ. 

ȼ ɩɪɨɞɨɥɶɧɨɦ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɤɚɧɚɬɧɵɟ ɚɧɤɟɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɛɚ-

ɡɨɜɵɦ ɲɚɝɨɦ =ɤɚɧL 3,2 ɦ, ɬɨ ɟɫɬɶ, ɜ ɤɚɠɞɨɦ ɱɟɬɜɟɪɬɨɦ ɦɟɠɪɚɦɧɨɦ ɩɪɨɫɬɪɚɧɫɬ-

ɜɟ. ɉɪɢ ɭɫɥɨɠɧɟɧɢɢ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɤɨɥɢɱɟ-

ɫɬɜɚ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ ɜɵɪɚɛɨɬɤɢ ɩɨ ɮɨɪɦɭɥɟ (4.15) ɢ ɩɪɢɧɢɦɚ-

ɟɬɫɹ ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɰɟɥɨɟ ɱɢɫɥɨ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɮɨɪɦɭɥɟ 

(4.15) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɪɟɛɭɟɦɵɣ ɞɢɚɦɟɬɪ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɩɨ ɮɨɪɦɭɥɟ (4.14). 

Ⱦɥɢɧɚ ɤɚɧɚɬɧɨɝɨ ɚɧɤɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.11) ɫ ɪɚɫɱɟɬɨɦ ɩɪɨ-

ɦɟɠɭɬɨɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɮɨɪɦɭɥɚɦ (4.12) ɢ (4.13), ɜ ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɪɚɡɦɟɪɵ 

ɫɜɨɞɚ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɜɵɱɢɫɥɟɧɧɵɟ ɜ ɩɭɧɤɬɟ 2 ɧɚɫɬɨɹɳɟɝɨ ɚɥɝɨɪɢɬɦɚ 

ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

7. ɂɡɥɨɠɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɵɯ  

ɩɚɪɚɦɟɬɪɨɜ ɝɪɭɡɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɜ  

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨɞɞɟɪɠɚɧɢɹ 

ɫɜɨɞɚ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ. 
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4.4 Ɋɟɡɭɥɶɬɚɬɵ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɹɧɢɹ  
594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ  
ɭɫɬɚɧɨɜɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ  

ȼ ɪɚɡɞɟɥɟ 1 ɤɪɚɬɤɨ ɨɬɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɛɲɢɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɚɯ, ɝɞɟ ɢɫɩɨɥɶ-
ɡɨɜɚɧɵ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɛɚɡɨɜɵɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ ɬɨɥɶɤɨ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧ-
ɤɟɪɨɜ. ɗɬɢ ɞɚɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɨɫɥɭɠɢɥɢ ɨɫɧɨɜɨɣ ɞɥɹ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɮɢɤɫɢɪɭɟɦɵɯ ɜɟɥɢɱɢɧ ɫɞɜɢɠɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɤɨɧɬɭɪɚ 
594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ, ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪ-
ɧɨɣ ɫɢɫɬɟɦɨɣ (ɪɢɫ. 4.6). 

ɗɤɫɩɥɭɚɬɢɪɭɟɦɵɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 594 ɛɨɪɬɨɜɨɣ ɲɬɪɟɤ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɩɟɪɜɵɣ ɪɚɡ ɩɪɢ ɨɬɪɚɛɨɬɤɟ 594 ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ. ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɟɝɨ ɩɥɚɧɢɪɭɟɬ-
ɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɜɬɨɪɧɨ ɜ ɤɚɱɟɫɬɜɟ ɛɨɪɬɨɜɨɝɨ ɲɬɪɟɤɚ ɩɪɢ ɜɟɞɟɧɢɢ ɨɱɢɫɬɧɵɯ  
ɪɚɛɨɬ ɧɚ ɫɦɟɠɧɨɦ ɜɵɟɦɨɱɧɨɦ ɭɱɚɫɬɤɟ. ɋɯɟɦɚ ɤɪɟɩɥɟɧɢɹ ɲɬɪɟɤɚ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫ. 4.6, ɜ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɟɝɨ ɞɥɢɧɵ ɪɚɫɩɨɥɨɠɟɧ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɭɱɚɫɬɨɤ ɫ 
ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɫɯɟɦɨɣ ɤɪɟɩɥɟɧɢɹ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ. 4.6, ɝ.  

ɉɨɷɬɨɦɭ, ɢɡɭɱɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɪɨɜɟɞɟɧɨ ɞɥɹ ɞɜɭɯ ɫɯɟɦ ɤɪɟɩɥɟ-
ɧɢɹ ɫ ɩɨɫɬɪɨɟɧɢɟɦ ɝɪɚɮɢɤɨɜ, ɨɬɪɚɠɚɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ 
ɩɨɪɨɞɧɨɝɨ ɤɨɧɬɭɪɚ ɲɬɪɟɤɚ ɢ ɟɝɨ ɪɚɦɧɨɣ ɤɪɟɩɢ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɢ ɨɬɯɨɞɚ 
594 ɥɚɜɵ ɨɬ ɡɚɦɟɪɧɨɣ ɫɬɚɧɰɢɢ ɜ ɲɬɪɟɤɟ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɢ ɨɩɢɫɚ-
ɧɢɹ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɫɯɟɦɚ ɤɪɟɩɥɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɲɬɪɟɤɚ 
ɧɚɡɜɚɧɚ «ɛɚɡɨɜɨɣ», ɚ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ – «ɪɟɤɨɦɟɧɞɭɟɦɨɣ». 

ɉɪɢ ɛɚɡɨɜɨɣ ɫɯɟɦɟ ɤɪɟɩɥɟɧɢɹ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸ-
ɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɬɪɚɛɨɬɤɢ 
594 ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ (ɪɢɫ. 4.7).  

ȼɟɥɢɱɢɧɚ ɫɛɥɢɠɟɧɢɹ 
1hU  ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɧɚ ɜɫɟɯ ɢɫɫɥɟɞɭɟɦɵɯ 

ɭɱɚɫɬɤɚɯ ɩɨɞɞɟɪɠɚɧɢɹ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɨɤɚɡɚɥɚɫɶ ɫɬɚɛɢɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɜ 
590 ɢ 592 ɫɛɨɪɧɵɯ ɲɬɪɟɤɚɯ ɩɪɢ ɢɯ ɩɟɪɜɢɱɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ɍɚɤ, ɧɚ ɭɱɚɫɬɤɟ 
ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜɩɥɨɬɶ ɞɨ ɨɬɦɟɬɤɢ =z 44 ɦ ɡɧɚɱɟɧɢɟ 

=
1hU 340 – 390 ɦɦ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɧɚ 20% ɦɟɧɶɲɟ, ɱɟɦ ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɢ 

ɧɚ 30% ɧɢɠɟ, ɱɟɦ ɜ 592 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ. 

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

119 

 

(К) 
 

Ʉɒɉɍ-11,7 
=ɫɜS 10,0 ɦ2 

 

(ɛ) 
 

Ʉɒɉɍ-15,0 
=ɫɜS 13,1 ɦ2 

 
(ɜ) 

 
Ʉɒɉɍ-11,7 

=ɫɜS 10,0 ɦ2 
 
 
 
 
 

 
 

(ɝ) 
 

Ʉɒɉɍ-15,0 
=ɫɜS 15,3 ɦ2 

 

Ɋɢɫɭɧɨɤ 4.6 – ɋɯɟɦɵ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɨɜ: (ɚ) 588 ɛɨɪɬɨɜɨɣ  

ɲɬɪɟɤ; (ɛ) 590 ɢ 592 ɫɛɨɪɧɵɟ ɲɬɪɟɤɢ; (ɜ) 594 ɫɛɨɪɧɵɣ ɲɬɪɟɤ;  

(ɝ) ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɭɱɚɫɬɨɤ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ 
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ɉɪɢ ɜɯɨɠɞɟɧɢɢ ɮɢɤɫɢɪɭɟɦɨɝɨ ɫɟɱɟɧɢɹ ɲɬɪɟɤɚ ɜ ɡɨɧɭ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ 

ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɟ ɨɬ =z –44 ɦ ɞɨ =z 78 ɦ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ 
1hU  ɫ ɞɚɥɶ-

ɧɟɣɲɟɣ ɫɬɚɛɢɥɢɡɚɰɢɟɣ ɧɚ ɭɪɨɜɧɟ 1110 – 1120 ɦɦ; ɷɬɢ ɡɧɚɱɟɧɢɹ ɫɛɥɢɠɟɧɢɹ 

ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɨɤɚɡɚɥɢɫɶ ɧɚ 21% ɧɢɠɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɱɚɫɬɤɨɦ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɡɚɞɢ 590 ɥɚɜɵ ɢ ɧɚ 24% ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ 592 ɥɚɜɵ. 

 

 

1 – 
1hU ; 2 – 

1ɜ
U ; 3 – 

1ɫ
U ; 4 – 2ɫU ; 5 – 12 ɫɫ −  

Ɋɢɫɭɧɨɤ 4.7 – Ɂɚɜɢɫɢɦɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɣ iU  ɤɨɧɬɭɪɚ 594 ɫɛɨɪɧɨɝɨ  

ɲɬɪɟɤɚ ɨɬ ɪɚɫɫɬɨɹɧɢɹ z  ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ 594 ɥɚɜɵ 

 

ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɮɚɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɧɵ ɤɚɤ ɜɥɢɹɧɢɟ ɢɡɦɟɧɟ-

ɧɢɹ ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɜɵɪɚɛɨɬɤɢ ɩɨɞ-

ɞɟɪɠɢɜɚɸɬɫɹ ɩɪɢɦɟɪɧɨ ɜ ɨɞɢɧɚɤɨɜɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. ɋɯɟɦɵ 

ɤɪɟɩɥɟɧɢɹ ɨɬɥɢɱɚɸɬɫɹ ɬɟɦ, ɱɬɨ ɜ 594 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ 

ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ ɜ ɪɚɣɨɧɟ ɩɹɬɵ ɫɜɨɞɚ ɜɵɪɚɛɨɬɤɢ (ɫɦ. ɪɢɫ. 4.6, ɜ) ɢ ɛɨɥɟɟ ɚɤɬɢɜ-

ɧɨ ɭɩɪɨɱɧɹɸɬ ɛɨɤɨɜɵɟ ɩɨɪɨɞɵ, ɫɥɭɠɚɳɢɟ ɫɜɨɟɨɛɪɚɡɧɵɦɢ ɨɩɨɪɚɦɢ ɞɥɹ ɨɩɭɫ-

ɤɚɸɳɢɯɫɹ ɩɨɪɨɞɧɵɯ ɫɥɨɟɜ ɤɪɨɜɥɢ. Ȼɨɥɟɟ ɭɫɬɨɣɱɢɜɵɟ ɨɩɨɪɵ ɨɝɪɚɧɢɱɢɜɚɸɬ ɫɦɟ-

ɳɟɧɢɟ ɩɨɪɨɞ ɤɪɨɜɥɢ ɧɚɞ ɜɵɪɚɛɨɬɤɨɣ ɫ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɱɚɫɬɢ ɧɚɝɪɭɡɤɢ ɧɚ 
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ɨɬɞɚɥɟɧɧɵɟ ɭɱɚɫɬɤɢ ɦɚɫɫɢɜɚ ɜ ɛɨɤɚɯ ɲɬɪɟɤɚ. ɐɟɥɨɫɬɧɵɟ ɩɨɪɨɞɵ ɜ ɛɨɤɚɯ ɜɵɪɚ-

ɛɨɬɤɢ, ɫɨɩɪɨɬɢɜɥɹɹɫɶ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ, ɩɟɪɟɞɚɸɬ ɩɨɧɢɠɟɧɧɭɸ 

ɧɚɝɪɭɡɤɭ ɧɚ ɩɨɪɨɞɵ ɩɨɱɜɵ ɲɬɪɟɤɚ, ɱɬɨ ɫɞɟɪɠɢɜɚɟɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɪɚɡ-

ɜɢɬɢɟ ɢɯ ɩɭɱɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɨɝɪɚɧɢɱɟɧɢɟ ɨɩɭɫɤɚɧɢɹ ɤɪɨɜɥɢ ɢ ɩɨɞɧɹɬɢɹ ɩɨɱ-

ɜɵ ɩɨɡɢɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɨɬɟɪɟ ɜɵɫɨɬɵ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ. 

ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɞɨ ɨɬɦɟɬɤɢ =z –44 ɦ ɫɛɥɢɠɟɧɢɟ ɫɬɨɟɤ 

ɪɚɦɵ ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ =
1ɜ

U 420 – 460 ɦɦ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɧɚ 28% ɧɢɠɟ, 

ɱɟɦ ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɢ ɧɚ 40% – ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 592 ɫɛɨɪɧɵɦ ɲɬɪɟɤɨɦ. 

ɇɚ ɭɱɚɫɬɤɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɞɜɢɠɟɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ( ≥z 57 ɦ) ɫɛɥɢɠɟɧɢɟ 

ɫɬɨɟɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 830 – 860 ɦɦ, ɧɨ ɜɫɟ ɪɚɜɧɨ ɨɫɬɚɟɬɫɹ ɦɟɧɶɲɟ ɧɚ 16% ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ 
1ɜ

U  ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɢ ɧɚ 32% – ɜ 592 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ. 

Ⱦɚɧɧɵɣ ɷɮɮɟɤɬ ɨɝɪɚɧɢɱɟɧɢɹ ɫɛɥɢɠɟɧɢɹ ɫɬɨɟɤ ɪɚɦɵ ɢ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɨɛɴɹɫɧɹ-

ɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞɧɵɯ ɨɛɴɟɦɨɜ ɜ ɛɨɤɨɜɵɯ ɱɚɫɬɹɯ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ. ɋɨɡɞɚɧɢɟ ɭɩɪɨɱɧɟɧɧɨɣ ɨɩɨɪɵ ɜ ɩɹɬɟ ɫɜɨɞɚ ɲɬɪɟɤɚ ɫɧɢɠɚɟɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɢɠɟɥɟɠɚɳɢɯ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ ɢ 

ɢɯ ɛɨɤɨɜɵɟ ɩɨɞɜɢɠɤɢ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɵ. 

Ⱥɫɢɦɦɟɬɪɢɹ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ ɢ ɢɡɦɟɧɟɧɢɹ ɟɟ ɮɨɪɦɵ ɬɚɤɠɟ ɫɬɚɧɨ-

ɜɢɬɫɹ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɨɣ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɚɧɤɟɪɚɦɢ ɜ ɛɨɤɚɯ 

ɜɵɪɚɛɨɬɤɢ ɧɟɤɨɬɨɪɨɝɨ ɩɨɞɨɛɢɹ ɭɩɪɨɱɧɟɧɧɵɯ ɩɨɪɨɞ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɪɨɞɧɵɯ 

ɫɥɨɟɜ ɤɪɨɜɥɢ. ȼ ɤɚɱɟɫɬɜɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɩɪɢɜɟɞɟɦ ɞɚɧɧɵɟ ɫɦɟɳɟɧɢɣ 1ɫU  ɢ 2ɫU  

ɩɨ ɞɢɚɝɨɧɚɥɶɧɵɦ ɪɚɡɦɟɪɚɦ 1ɫ  ɢ 2ɫ  (ɫɦ. ɪɢɫ. 2.12). ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ 

ɪɚɛɨɬ ɫɦɟɳɟɧɢɟ ɩɨ ɞɢɚɝɨɧɚɥɢ 1ɫ  ɫɨɫɬɚɜɥɹɟɬ 210 – 250 ɦɦ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɧɚ 21% 

ɦɟɧɶɲɟ, ɱɟɦ ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɢ ɜ 2,61 ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ ɜ 592 ɫɛɨɪɧɨɦ 

ɲɬɪɟɤɟ. ɇɚ ɭɱɚɫɬɤɟ ɨɬ =z –44 ɦ ɞɨ =z 78 ɦ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɫɦɟɳɟɧɢɹ 

1ɫU  ɫ ɩɟɪɟɦɟɧɧɵɦ ɝɪɚɞɢɟɧɬɨɦ ɪɨɫɬɚ ɞɨ ɜɟɥɢɱɢɧɵ 960 – 980 ɦɦ. ɗɬɨ ɡɧɚɱɟɧɢɟ 

1ɫU  ɧɚ 38% ɧɢɠɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 950 ɫɛɨɪɧɨɦɭ ɲɬɪɟɤɭ ɢ ɧɚ 27% ɦɟɧɶɲɟ, ɱɟɦ 

ɜ 592 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ. 

ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɚ ɞɢɚɝɨɧɚɥɢ 2ɫ  ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ. ȼɧɟ 
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ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɞɨ ɨɬɦɟɬɤɢ =z –29 ɦ ɜɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɣ ɩɨ ɞɢɚ-

ɝɨɧɚɥɢ 2ɫ  ɢɡɦɟɧɹɟɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ =2ɫU 120 – 150 ɦɦ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɧɢɠɟ 17% 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 590 ɫɛɨɪɧɵɦ ɲɬɪɟɤɨɦ ɢ ɧɚ 60% ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 592 ɫɛɨɪɧɨɦɭ 

ɲɬɪɟɤɭ. ɇɚ ɭɱɚɫɬɤɟ ɚɤɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ (ɨɬ =z –29 ɦ ɞɨ =z 78 ɦ) 

ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ 2ɫU  ɪɚɡɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫ ɞɚɥɶɧɟɣɲɟɣ ɫɬɚɛɢɥɢɡɚɰɢɟɣ ɡɧɚ-

ɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ =2ɫU 700 – 720 ɦɦ. ɗɬɚ ɜɟɥɢɱɢɧɚ ɜ ɫɪɟɞɧɟɦ ɧɢɠɟ ɧɚ 34%, ɱɟɦ 

ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɢ ɧɚ 18% – ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 592 ɫɛɨɪɧɵɦ ɲɬɪɟɤɨɦ. 

ɋɬɟɩɟɧɶ ɚɫɢɦɦɟɬɪɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɡɧɢɰɟ 

ɞɢɚɝɨɧɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ 21 ɫɫ − , ɢɡɦɟɧɹɟɬɫɹ ɨɬ 70 – 120 ɦɦ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ 

ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɞɨ 230 – 270 ɦɦ ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜ-

ɥɟɧɢɹ. ɋɪɟɞɧɢɟ ɨɬɥɢɱɢɹ ɨɬ 590 ɢ 592 ɫɛɨɪɧɵɯ ɲɬɪɟɤɨɜ ɫɨɫɬɚɜɥɹɸɬ ɫɨɨɬɜɟɬɫɬ-

ɜɟɧɧɨ: 25 ɢ 63% ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ; 47 ɢ 44% ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚ-

ɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɚɯɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɩɪɟɢɦɭɳɟɫɬɜɨ ɫɯɟɦɵ 

ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ 594 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɯ 

ɪɚɡɦɟɳɟɧɢɸ ɜ 590 ɢ 592 ɫɛɨɪɧɵɯ ɲɬɪɟɤɚɯ: ɜɫɟ ɮɢɤɫɢɪɭɟɦɵɟ ɪɚɡɦɟɪɵ ɭɤɚɡɵ-

ɜɚɸɬ ɧɚ ɨɝɪɚɧɢɱɟɧɢɟ ɫɛɥɢɠɟɧɢɣ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ, ɫɬɨɟɤ ɪɚɦɵ ɢ ɟɟ ɞɢɚɝɨɧɚɥɶ-

ɧɵɯ ɪɚɡɦɟɪɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɦɟɧɶɲɟɧɵ ɩɨɬɟɪɢ ɫɟɱɟɧɢɹ ɲɬɪɟɤɚ ɢ ɧɟɫɭɳɟɣ ɫɩɨ-

ɫɨɛɧɨɫɬɢ ɪɚɦɵ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɩɨɜɬɨɪɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɸ ɜɵɪɚɛɨɬɤɢ. 

ɋɧɢɠɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɧɨɣ 

ɫɯɟɦɟ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɜ 594 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɩɨɞɬɜɟɪɠɞɚɸɬ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 

ɪɚɡɜɢɬɢɹ (ɩɨ ɤɨɨɪɞɢɧɚɬɟ Z ) ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ 

ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4.8. 

Ɂɚɦɟɪɵ ɜɟɪɬɢɤɚɥɶɧɨɣ ɚɫɢɦɦɟɬɪɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ (ɩɨ ɪɚɡɧɨɫɬɢ 

ɜɵɫɨɬ 32 hh − ) ɞɚɥɢ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

– ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ (ɞɨ ɨɬɦɟɬɤɢ =z –29 ɦ) 

ɪɚɡɧɢɰɚ 32 hh −  ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 70 – 110 ɦɦ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɧɚ 14% 

ɦɟɧɶɲɟ, ɱɟɦ ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɢ ɧɚ 42% ɧɢɠɟ, ɱɟɦ ɜ 592 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ; 
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– ɧɚ ɭɱɚɫɬɤɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ( ≥z 57 ɦ) ɜɟɪɬɢ-

ɤɚɥɶɧɚɹ ɚɫɢɦɦɟɬɪɢɹ ɫɨɫɬɚɜɢɥɚ 370 – 390 ɦɦ; ɟɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɤɚɡɚɥɨɫɶ ɧɚ 

15% ɦɟɧɶɲɟ, ɱɟɦ ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɢ ɧɚ 22% ɧɢɠɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 592 ɫɛɨɪ-

ɧɵɦ ɲɬɪɟɤɨɦ. 

 

 

1 – 32 hh − ; 2 – 21 ɜɜ − ; 3 – 31 ɜɜ − ; 4 – 54,hU ; 5 – 21,a  

Ɋɢɫɭɧɨɤ 4.8 – Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ  

ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ z   

ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ 594 ɥɚɜɵ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧ ɷɮɮɟɤɬ ɫɧɢɠɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɞɢɚɝɨɧɚɥɟɣ, ɧɨ ɢ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɚɫɢɦɦɟɬɪɢɢ ɮɨɪɦɵ ɪɚɦɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɚɧɤɟ-

ɪɚɦɢ ɭɩɪɨɱɧɟɧɧɨɣ ɨɛɥɚɫɬɢ ɜ ɪɚɣɨɧɟ ɩɹɬɵ ɫɜɨɞɚ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɭɫɬɨɣ-

ɱɢɜɨɣ ɨɩɨɪɨɣ ɞɥɹ ɨɩɭɫɤɚɸɳɢɯɫɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɲɬɪɟɤɚ. 

ɉɚɪɚɦɟɬɪ 21 ɜɜ − , ɨɩɪɟɞɟɥɹɸɳɢɣ ɫɬɟɩɟɧɶ ɢɡɝɢɛɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɨɟɤ  

ɪɚɦɵ, ɢɦɟɟɬ ɛɨɥɟɟ ɧɢɡɤɢɣ ɝɪɚɞɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɜ 594 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɩɨ ɫɪɚɜ-

ɧɟɧɢɸ ɫ ɩɪɟɞɵɞɭɳɢɦɢ ɜɵɪɚɛɨɬɤɚɦɢ: 

– ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ (ɞɨ ɨɬɦɟɬɤɢ =z –44 ɦ) ɜɟɥɢɱɢɧɚ 

=− 21 ɜɜ 330 – 370 ɦɦ ɢ ɜɫɟɝɨ ɧɚ 50 – 90 ɦɦ ɦɟɧɶɲɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ (ɤɨɧɫɬɪɭɤ-

ɬɢɜɧɨɣ) ɪɚɡɧɢɰɵ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɛɨɥɶɲɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɞɜɢɠɤɢ ɛɨɤɨ-

R
e
a
d
−
O
n
l
y



R
e
a
d
−
O
n
l
y

124 

ɜɵɯ ɩɨɪɨɞ, ɩɪɨɢɡɨɲɟɞɲɢɟ ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɩɨɞɞɟɪɠɚɧɢɹ ɲɬɪɟɤɚ ɨɬ ɦɨɦɟɧ-

ɬɚ ɭɫɬɚɧɨɜɤɢ ɪɚɦ ɞɨ ɫɴɟɦɚ ɩɨɤɚɡɚɧɢɣ ɜ ɞɚɧɧɨɦ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ. Ⱦɥɹ ɫɪɚɜɧɟ-

ɧɢɹ ɷɬɢ ɩɨɞɜɢɠɤɢ ɫɨɫɬɚɜɢɥɢ: ɜ 590 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ – 80 – 110 ɦɦ, ɜ 592 ɫɛɨɪɧɨɦ 

ɲɬɪɟɤɟ – 100 – 140 ɦɦ; 

– ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ( ≥z 57 ɦ) ɪɚɡɧɢɰɚ 

21 ɜɜ −  ɫɧɢɡɢɥɚɫɶ ɞɨ 170 – 190 ɦɦ, ɬɨ ɟɫɬɶ, ɜ ɫɪɟɞɧɟɦ ɩɪɨɢɡɨɲɥɨ ɟɟ ɭɦɟɧɶɲɟɧɢɟ 

ɧɚ 170 ɦɦ, ɢɥɢ ɧɚ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɢɡɝɢɛɚ ɧɢɠɧɟɣ ɱɚɫɬɢ  

ɤɚɠɞɨɣ ɫɬɨɣɤɢ ɩɪɢɯɨɞɢɬɫɹ 85 ɦɦ. 

Ɉɬɦɟɱɟɧɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɤɚɤ ɭɦɟɪɟɧɧɵɟ, ɦɚɥɨɫɭɳɟɫɬ-

ɜɟɧɧɨ ɢɡɦɟɧɹɸɳɢɟ ɮɨɪɦɭ ɫɬɨɟɤ. ȼ ɫɪɚɜɧɟɧɢɢ ɫ 590 ɢ 592 ɫɛɨɪɧɵɦɢ ɲɬɪɟɤɚɦɢ 

ɫɧɢɠɟɧɢɟ ɪɚɡɧɢɰɵ ɪɚɡɦɟɪɨɜ 21 ɜɜ −  ɫɨɫɬɚɜɢɥɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 32 ɢ 29%, ɱɬɨ 

ɭɤɚɡɵɜɚɟɬ ɜ ɩɨɥɶɡɭ ɫɯɟɦɵ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ, ɩɪɢɧɹɬɨɣ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ. 

ɉɚɪɚɦɟɬɪ 31 ɜɜ −  ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɡɦɟɧɟɧɢɟ ɮɨɪɦɵ ɤɚɤ ɜɟɪɯɧɟɣ ɱɚɫɬɢ, ɬɚɤ ɢ 

ɨɛɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɫɬɨɟɤ ɪɚɦɵ. ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ 

=− 31 ɜɜ 1240 – 1280 ɦɦ ɢ ɜɫɟɝɨ ɧɚ 60 – 100 ɦɦ ɦɟɧɶɲɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟ-

ɧɢɹ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɝɪɚɧɢɱɟɧɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɞɜɢɠɤɢ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɜ 

ɩɪɟɞɟɥɚɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɛɨɤɨɜɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ. ɇɚɱɢɧɚɹ ɫ ɨɬɦɟɬɤɢ  

=z –29 ɦ ɞɨ ɤɨɨɪɞɢɧɚɬɵ =z 78 ɦ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɪɚɡɧɢɰɵ 

31 ɜɜ − , ɤɨɬɨɪɨɟ ɮɢɤɫɢɪɭɟɬ ɪɚɡɜɢɬɢɟ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɫɬɨɟɤ ɪɚɦɵ. ȼ  

ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪ =− 31 ɜɜ 660 – 700 ɦɦ; 

ɬɨ ɟɫɬɶ, ɜ ɫɪɟɞɧɟɦ ɩɪɨɢɡɨɲɥɨ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɧɚ 580 ɦɦ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɢɡɝɢɛ ɫɬɨɟɤ (ɜ ɫɪɟɞɧɟɦ ɩɨ 290 ɦɦ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ) ɤɚɤ ɞɨɫɬɚɬɨɱɧɨ ɫɭɳɟɫɬɜɟɧ-

ɧɵɣ ɢ ɦɟɧɹɸɳɢɣ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɢɯ ɮɨɪɦɭ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɭɤɚɡɚɧ-

ɧɨɟ ɢɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɚ ɧɚ 17% ɦɟɧɶɲɟ, ɱɟɦ ɜ 590 ɢ 592 ɫɛɨɪɧɵɯ ɲɬɪɟɤɚɯ. 

Ɉɰɟɧɢɜɚɹ ɜ ɰɟɥɨɦ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 21 ɜɜ −  ɢ 31 ɜɜ − , ɫɥɟɞɭɟɬ ɨɬɦɟ-

ɬɢɬɶ ɨɝɪɚɧɢɱɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɜɢɠɟɤ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɢ ɢɡɝɢɛɚ ɫɬɨɟɤ  

ɪɚɦɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɨɣ 590 ɢ 592 ɫɛɨɪɧɵɯ ɲɬɪɟɤɨɜ, ɩɨɞ-

ɞɟɪɠɢɜɚɟɦɵɯ ɜ ɩɪɢɦɟɪɧɨ ɪɚɜɧɨɰɟɧɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 
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Ɂɚɦɟɪɵ ɩɨɞɧɹɬɢɹ ɩɨɱɜɵ ɲɬɪɟɤɚ 54,hU , ɯɨɬɹ ɢ ɨɛɥɚɞɚɸɬ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨ-

ɝɪɟɲɧɨɫɬɶɸ, ɧɨ ɜɫɟ ɠɟ ɨɬɦɟɱɚɸɬ ɫɧɢɠɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɭɱɟɧɢɹ ɩɨ ɫɪɚɜɧɟ-

ɧɢɸ ɫ 590 ɢ 592 ɫɛɨɪɧɵɦɢ ɲɬɪɟɤɚɦɢ. Ɍɚɤ, ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬ-

ɧɵɯ ɪɚɛɨɬ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɩɨɞɧɹɬɢɟ ɩɨɱɜɵ ɜ ɞɢɚɩɚɡɨɧɟ 230 – 290 ɦɦ; ɷɬɚ ɜɟɥɢ-

ɱɢɧɚ ɜ ɫɪɟɞɧɟɦ ɧɢɠɟ ɧɚ 32% ɱɟɦ ɜ 592 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ; ɫɪɚɜɧɟɧɢɟ ɫ 590 ɫɛɨɪ-

ɧɵɦ ɲɬɪɟɤɨɦ ɩɪɨɢɡɜɟɫɬɢ ɧɟ ɭɞɚɥɨɫɶ ɩɨ ɩɪɢɱɢɧɟ ɜɵɩɨɥɧɟɧɢɹ ɩɨɞɪɵɜɤɢ ɧɚ ɷɬɨɦ 

ɭɱɚɫɬɤɟ ɜɵɪɚɛɨɬɤɢ. ɉɨɫɥɟ ɩɪɨɯɨɞɚ 594 ɥɚɜɵ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ≥z 78 ɦ ɛɵɥɚ ɨɫɭɳɟ-

ɫɬɜɥɟɧɚ ɩɨɞɪɵɜɤɚ ɩɨɱɜɵ, ɬɚɤ ɤɚɤ ɜɟɥɢɱɢɧɚ ɩɭɱɟɧɢɹ ɤ ɷɬɨɣ ɨɬɦɟɬɤɟ ɞɨɫɬɢɝɥɚ  

810 ɦɦ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɷɬɨ ɡɧɚɱɟɧɢɟ ɨɤɚɡɚɥɨɫɶ ɧɢɠɟ ɧɚ 16 ɢ 21% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɜɟɥɢɱɢɧɚɦɢ ɩɨɞɧɹɬɢɹ ɩɨɪɨɞ ɩɨɱɜɵ ɞɨ ɧɚɱɚɥɚ  ɢɯ ɩɨɞɪɵɜɤɢ ɜ 590 ɢ 592 ɫɛɨɪɧɵɯ 

ɲɬɪɟɤɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɍɩɪɨɱɧɟɧɢɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɚɧɤɟɪɚɦɢ ɛɨɤɨɜɵɯ ɨɛɴɟɦɨɜ ɩɨɪɨɞ ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɜ ɪɚɣɨɧɟ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɛɥɚɝɨɩɪɢɹɬ-

ɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɫɨɫɬɨɹɧɢɢ ɢ ɪɟɠɢɦɟ ɪɚɛɨɬɵ. Ɍɚɤ, ɞɥɢɧɚ ɧɚɯɥɟɫɬɚ ɜɟɪɯɧɹɤɚ 

ɢ ɫɬɨɟɤ ɩɥɚɜɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ (ɩɨ ɦɟɪɟ ɩɨɞɯɨɞɚ ɢ ɨɬɯɨɞɚ 594 ɥɚɜɵ) ɨɬ ɢɫɯɨɞɧɨɣ 

ɜɟɥɢɱɢɧɵ 390 – 420 ɦɦ ɞɨ ɡɧɚɱɟɧɢɹ 700 – 720 ɦɦ, ɛɥɢɡɤɨɝɨ ɤ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ (ɫɦ. ɝɪɚɮɢɤ 5 ɧɚ ɪɢɫ. 4.9). ɋɭɳɟɫɬɜɟɧɧɵɯ ɢ 

ɪɟɝɭɥɹɪɧɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɧɚɪɭɲɟɧɢɣ ɝɟɨɦɟɬɪɢɢ ɭɡɥɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɧɟ  

ɧɚɛɥɸɞɚɟɬɫɹ. 

ɉɪɢɱɢɧɚ ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨ-

ɬɵ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɦɟɪɟɧɧɨɦ ɨɩɭɫɤɚɧɢɢ ɩɨɪɨɞ ɤɪɨɜ-

ɥɢ ɢ ɜɟɪɯɧɹɤɚ ɪɚɦɵ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɜɟɥɢɱɢɧ ɫɛɥɢɠɟɧɢɹ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ (ɝɪɚ-

ɮɢɤ 1 ɧɚ ɪɢɫ. 4.7) ɢ ɩɨɞɧɹɬɢɹ ɩɨɱɜɵ (ɝɪɚɮɢɤ 4 ɧɚ ɪɢɫ. 4.8) ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ 

ɞɨɥɸ ɨɩɭɫɤɚɧɢɹ ɤɪɨɜɥɢ ɩɪɢɯɨɞɢɬɫɹ ɜɫɟɝɨ 300 – 330 ɦɦ. ɗɬɚ ɜɟɥɢɱɢɧɚ ɩɪɚɤɬɢ-

ɱɟɫɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɲɚɯɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ 

ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɡɢɬɢɜɧɵɟ ɮɚɤɬɵ ɫɧɢɠɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ ɜɫɟɦ ɮɢɤɫɢɪɭɟɦɵɦ 

ɪɚɡɦɟɪɚɦ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ ɫɧɢɠɚɟɬ ɩɨɬɟɪɢ ɟɟ ɫɟɱɟɧɢɹ ɢ ɫɨɯɪɚɧɹɟɬ ɧɟɫɭɳɭɸ ɫɩɨ-

ɫɨɛɧɨɫɬɶ ɪɚɦɵ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ. ɉɨɷɬɨɦɭ ɫɱɢɬɚɟɦ ɩɪɟɞɩɨɱɬɢ-

ɬɟɥɶɧɨɣ ɫɯɟɦɭ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ 594 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɩɨ 
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ɫɪɚɜɧɟɧɢɸ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɫɟɬɤɢ ɚɪɦɢɪɨɜɚɧɢɹ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɜ 

590 ɢ 592 ɫɛɨɪɧɵɯ ɲɬɪɟɤɚɯ. 

ɇɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɩɪɢɦɟɧɟɧɚ ɤɨɦɛɢ-

ɧɢɪɨɜɚɧɧɚɹ ɚɧɤɟɪɧɚɹ ɫɢɫɬɟɦɚ ɜ ɫɨɫɬɚɜɟ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ  

ɪɢɫ. 4.6, ɝ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɱɟɬɚɧɢɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɫɨɡɞɚɟɬ 

ɭɩɪɨɱɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ, ɧɨ ɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ, ɫɜɹɡɵɜɚɟɬ  

ɩɨɪɨɞɧɵɟ ɫɥɨɢ ɜ ɟɞɢɧɭɸ ɚɪɦɨɩɨɪɨɞɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ (ɧɟ 

ɦɟɧɟɟ 4 – 5 ɦ), ɫɩɨɫɨɛɧɭɸ ɜɨɫɩɪɢɧɢɦɚɬɶ ɢ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɩɨɜɵɲɟɧɧɨɦɭ ɝɨɪ-

ɧɨɦɭ ɞɚɜɥɟɧɢɸ ɢ, ɬɟɦ ɫɚɦɵɦ, ɡɚɳɢɳɚɬɶ ɪɚɦɧɭɸ ɤɪɟɩɶ ɨɬ ɱɪɟɡɦɟɪɧɵɯ ɧɚɝɪɭɡɨɤ. 

ɋɮɨɪɦɢɪɨɜɚɧɧɚɹ ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɪɚɫɲɢɪɹɟɬ ɩɥɨɳɚɞɶ ɫɜɨɢɯ ɨɩɨɪ ɜ 

ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ, ɚ ɟɟ ɜɵɫɨɤɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɧɟ 

ɬɨɥɶɤɨ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɪɚɦɭ, ɧɨ ɢ ɭɦɟɧɶɲɢɬɶ ɚɧɨɦɚɥɢɢ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, 

ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɞɜɢɠɤɢ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞ ɜ ɛɨɤɚɯ ɜɵɪɚ-

ɛɨɬɤɢ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ. 

ɉɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ  

ɨɬɦɟɱɟɧɨ ɟɝɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɤɚɤ ɜɧɟ ɡɨɧɵ, 

ɬɚɤ ɢ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. 

ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ (ɪɢɫ. 4.9) ɢ 

ɡɚɦɟɪɵ ɩɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ ɦɟɬɨɞɢɤɟ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ. Ɏɨɪɦɚ 

ɪɚɦɵ ɤɪɟɩɢ Ʉɒɉɍ-15,0 ɢ ɟɟ ɷɥɟɦɟɧɬɨɜ (ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ) ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ  

ɢɡɦɟɧɢɥɚɫɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ, ɬɨ ɟɫɬɶ, ɩɨ ɜɫɟɦɭ 

ɤɨɧɬɭɪɭ ɪɚɦɵ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɨɬɫɭɬɫɬɜɭɸɬ; ɡɚɦɤɢ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦ 

ɧɟ ɫɪɚɛɚɬɵɜɚɥɢ ɢ ɜɟɥɢɱɢɧɚ ɧɚɯɥɟɫɬɚ ɜɟɪɯɧɹɤɚ ɢ ɪɚɦɵ ɬɚɤɠɟ ɧɚɯɨɞɢɬɫɹ ɜ ɢɫɯɨɞ-

ɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɨɪɹɞɤɚ 350 – 420 ɦɦ. 

ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɝɪɚɧɢɱɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɤɪɟɩɢ ɪɚɦɵ ɞɨ ɧɚɱɚɥɚ ɟɟ ɩɨɞɚɬ-

ɥɢɜɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. Ⱦɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɤɨɫɜɟɧɧɨ ɭɤɚɡɵɜɚɸɬ ɧɚ ɜɵɫɨɤɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ ɲɬɪɟɤɚ: ɟɟ ɧɟɫɭɳɚɹ ɫɩɨ-

ɫɨɛɧɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɪɚɡɝɪɭɡɢɬɶ ɪɚɦɧɭɸ ɤɪɟɩɶ ɨɬ ɱɪɟɡɦɟɪɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɡɚ ɫɱɟɬ ɜɨɫɩɪɢɹɬɢɹ ɧɚ ɫɟɛɹ ɛɨɥɶɲɟɣ ɟɝɨ ɱɚɫɬɢ. 
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Ɋɢɫɭɧɨɤ 4.9 – Ɏɪɚɝɦɟɧɬ ɫɨɫɬɨɹɧɢɹ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ  

ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ 

 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɲɬɪɟɤɚ: 

– ɜɵɫɨɬɚ 1h  ɭɦɟɧɶɲɢɥɚɫɶ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɟɤɬɧɨɣ) ɧɚ 140 ɦɦ, ɱɬɨ ɫɜɹ-

ɡɚɧɨ ɫ ɩɭɱɟɧɢɟɦ ɩɨɪɨɞ ɩɨɱɜɵ, ɩɨɫɤɨɥɶɤɭ ɜɢɞɢɦɵɯ ɞɟɮɨɪɦɚɰɢɣ ɜɟɪɯɧɹɤɚ ɢ ɫɪɚ-

ɛɚɬɵɜɚɧɢɹ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ; 

– ɲɢɪɢɧɚ ɜɵɪɚɛɨɬɤɢ 1ɜ  ɩɨ ɩɨɱɜɟ ɫɧɢɡɢɥɚɫɶ ɜɫɟɝɨ ɧɚ 18 ɦɦ, ɱɬɨ ɨɛɴɹɫɧɹ-

ɟɬɫɹ ɭɩɪɭɝɢɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɪɚɦɵ, ɚ ɬɚɤɠɟ ɟɟ ɨɛɠɚɬɢɟɦ ɢ ɤɨɦɩɟɧɫɚɰɢɟɣ ɡɚɡɨ-

ɪɨɜ ɢ ɥɸɮɬɨɜ ɜ ɡɚɦɤɚɯ ɩɨɞɚɬɥɢɜɨɫɬɢ. ɋɭɳɟɫɬɜɟɧɧɨɝɨ ɛɨɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 

ɫɬɨɣɤɢ ɪɚɦɵ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɟɣ-

ɫɬɜɢɹ ɛɨɤɨɜɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɪɚɫɲɢɪɟɧɢɹ ɩɥɨɳɚɞɢ ɨɩɨɪɵ ɩɨɪɨɞ-

ɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ ɧɚ ɩɨɪɨɞɵ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ; 

– ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɩɪɟɜɵɲɟɧɢɟ ɞɥɢɧɵ ɞɢɚɝɨɧɚɥɢ 2ɫ  ɧɚɞ ɞɥɢɧɨɸ ɞɢɚɝɨ-

ɧɚɥɢ 1ɫ  ɧɚ 15 ɦɦ. ɗɬɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɬɨɥɤɨɜɚɧɚ ɞɜɨɹɤɨ: 

ɩɨɝɪɟɲɧɨɫɬɢ ɦɨɧɬɚɠɚ ɪɚɦ ɢɥɢ ɫɥɚɛɨɟ ɜɥɢɹɧɢɟ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜ 594 ɥɚɜɟ ɢɥɢ 

ɩɪɚɤɬɢɱɟɫɤɨɟ ɨɬɫɭɬɫɬɜɢɟ ɚɫɢɦɦɟɬɪɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɟɟ ɡɚɳɢɬɨɣ ɨɬ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɡɤɢ ɫ ɩɨɦɨɳɶɸ ɦɨɳɧɨɣ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢ-

ɬɵ ɜ ɤɪɨɜɥɟ; 
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– ɧɚɯɥɟɫɬ ɜ ɡɚɦɤɚɯ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ ɨɫɬɚɥɫɹ ɧɚ ɩɪɨɟɤɬɧɨɦ ɭɪɨɜɧɟ; 

– ɧɚɛɥɸɞɚɟɬɫɹ ɭɦɟɪɟɧɧɨɟ ɩɭɱɟɧɢɟ ɩɨɪɨɞ ɩɨɱɜɵ, ɜɟɥɢɱɢɧɭ ɤɨɬɨɪɨɝɨ (ɞɨ 

100 – 150 ɦɦ) ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɥɢɲɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜɜɢɞɭ ɧɟɤɨɬɨɪɵɯ ɬɪɭɞɧɨ-

ɫɬɟɣ ɜɵɩɨɥɧɟɧɢɹ ɡɚɦɟɪɨɜ ɢ ɞɨɫɬɚɬɨɱɧɨɣ ɢɯ ɩɨɝɪɟɲɧɨɫɬɢ; ɩɭɱɟɧɢɟ ɩɪɢ ɧɟɛɨɥɶ-

ɲɨɦ ɨɩɨɪɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɧɢɡɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 

ɫɠɚɬɢɸ ( =ɫɠσ 8,0 Ɇɉɚ) ɚɥɟɜɪɨɥɢɬɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɨɱɜɵ ɜɨ ɜɥɚɝɨɧɚɫɵɳɟɧ-

ɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ɉɬɦɟɱɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɪɚɠɟɧɵ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɢɦɢ ɝɪɚɮɢɤɚɦɢ ɜ ɤɪɚɣɧɟɣ ɥɟɜɨɣ ɱɚɫɬɢ ɪɢɫ. 4.10, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ z  ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ 594 ɥɚɜɵ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɜɵɫɨɬɵ 1h  ɲɬɪɟɤɚ ɩɨ ɦɟɪɟ ɩɨɞɯɨɞɚ ɤ ɡɚɦɟɪɧɨɣ 

ɫɬɚɧɰɢɢ ɢ ɨɬɯɨɞɚ ɨɬ ɧɟɟ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɫɨɛɟɧ-

ɧɨɫɬɹɦɢ. ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɩɨɬɟɪɹ ɜɵɫɨɬɵ ɜɵɪɚɛɨɬɤɢ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɧɟɛɨɥɶɲɚɹ ɢ ɤɨɥɟɛɥɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ =
1hU 135 – 165 ɦɦ ɜɩɥɨɬɶ ɞɨ  

ɨɬɦɟɬɤɢ =z –33 ɦ. Ɉɬɦɟɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɛɥɢɠɟɧɢɹ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɧɚɯɨɞɢɬɫɹ 

ɜ ɩɪɟɞɟɥɚɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɤɪɟɩɢ Ʉɒɉɍ-15,0. 

ȼɥɢɹɧɢɟ ɩɪɢɛɥɢɠɚɸɳɟɣɫɹ ɥɚɜɵ ɩɪɨɹɜɥɹɬɶɫɹ ɡɚ 33 ɦ ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɜ 

ɱɚɫɬɢ ɪɟɡɤɨɝɨ ɩɨɜɵɲɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɦɟɳɟɧɢɣ 
1hU : ɩɪɢ =z 11 ɦ ɩɨɡɚɞɢ 

ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ =
1hU 515 ɦɦ, ɚ ɩɪɢ =z 75 ɦ ɜ ɧɚɱɚɥɟ ɡɨɧɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨ-

ɰɟɫɫɨɜ ɫɞɜɢɠɟɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɫɛɥɢɠɟɧɢɟ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɞɨɫɬɢɝɚɟɬ 

ɡɧɚɱɟɧɢɹ 720 ɦɦ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɨɬɯɨɞɟ ɥɚɜɵ ɩɪɢɪɨɫɬ 
1hU  ɦɚɥɨɫɭɳɟɫɬɜɟɧ-

ɧɵɣ ɢ ɤɨɧɟɱɧɚɹ ɜɟɥɢɱɢɧɚ ɫɛɥɢɠɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 720 – 730 ɦɦ. 
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1 – 
1hU ; 2 – 

1ɜ
U ; 3 – 

1ɫ
U ; 4 – 

2ɫ
U ; 5 – 12 ɫɫ −  

Ɋɢɫɭɧɨɤ 4.10 – Ɂɚɜɢɫɢɦɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɣ iU  ɤɪɟɩɢ ɢ ɤɨɧɬɭɪɚ  

594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɨɬ ɪɚɫɫɬɨɹɧɢɹ z  ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ  

ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ 594 ɥɚɜɵ 

 

ȼ ɩɨɫɥɟɞɭɸɳɟɦ ɛɭɞɟɬ ɨɬɞɟɥɟɧɚ ɞɨɥɹ ɩɨɞɧɹɬɢɹ ɩɨɪɨɞ ɩɨɱɜɵ ɨɬ ɨɛɳɟɣ  

ɜɟɥɢɱɢɧɵ ɫɛɥɢɠɟɧɢɹ 
1hU , ɧɨ ɩɪɢ ɟɟ ɜɟɪɨɹɬɧɨɦ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɦ ɪɚɡɜɢɬɢɢ 

ɜɟɥɢɱɢɧɚ ɨɩɭɫɤɚɧɢɹ ɤɪɨɜɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɤɚɟɦɵɯ ɡɧɚɱɟɧɢɣ ɜ 

300 ɦɦ ɩɨ ɮɚɤɬɨɪɭ ɜɟɪɬɢɤɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɦɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɫɛɥɢɠɟɧɢɹ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ  

ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɪɚɦɧɨɣ ɤɪɟɩɢ ɢ ɜɵɪɚɛɨɬɤɢ ɜ ɰɟɥɨɦ ɤɚɤ ɜɩɨɥɧɟ 

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ.  

ɉɨɬɟɪɹ ɜɵɫɨɬɵ ɲɬɪɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 20% ɢ ɨɧɚ ɫɧɢɡɢɬɫɹ ɛɨɥɟɟ, ɱɟɦ ɧɚ  

ɩɨɥɨɜɢɧɭ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞɪɵɜɤɟ ɩɨɪɨɞ ɩɨɱɜɵ ɩɟɪɟɞ ɟɝɨ ɩɨɜɬɨɪɧɨɦ  

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. ȼɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɫɨɫɬɨɹɧɢɹ ɜɟɪɯɧɹɤɨɜ ɢ ɫɬɨɟɤ ɪɚɦ ɨɬɦɟɱɚɟɬ 

ɥɢɲɶ ɨɬɞɟɥɶɧɵɟ ɫɥɭɱɚɢ ɢɡɦɟɧɟɧɢɹ ɢɯ ɮɨɪɦɵ ɢɡ-ɡɚ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɮɚɤɬɨɪɭ ɫɧɢɠɟɧɢɹ ɜɵɫɨɬɵ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɦɨɠɧɨ ɫɞɟ-
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ɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɦɧɨɣ ɤɪɟɩɢ ɨɬ ɱɪɟɡɦɟɪɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜ-

ɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɜ ɤɪɨɜɥɟ ɤɨɦɛɢɧɢɪɨ-

ɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɨɣ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɛɥɢɠɟɧɢɹ ɫɬɨɟɤ ɪɚɦ 
1ɜ

U  ɧɚ ɭɪɨɜɧɟ ɩɨɱɜɵ ɲɬɪɟɤɚ ɜɟɫɶ-

ɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɵ (14 – 30 ɦɦ) ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. ȼ 

ɧɚɱɚɥɟ ɡɨɧɵ ɮɪɨɧɬɚɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɨɬɦɟɬɤɟ =z –33 ɦ, ɧɚɛɥɸɞɚɟɬ-

ɫɹ ɭɜɟɥɢɱɟɧɢɟ ɝɪɚɞɢɟɧɬɚ ɪɨɫɬɚ 
1ɜ

U  ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɡɜɢɬɢɟɦ ɧɚ ɭɱɚɫɬɤɟ ɨɬ 

=z –3 ɦ ɞɨ =z 11 ɦ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɬɟɦɩɨɜ ɩɪɢɪɨɫɬɚ 

1ɜ
U  ɞɨ ɨɬɦɟɬɤɢ =z 95 ɦ, ɝɞɟ ɫɛɥɢɠɟɧɢɟ ɫɬɨɟɤ ɪɚɦ ɞɨɫɬɢɝɥɨ 480 – 490 ɦɦ; ɞɚɧ-

ɧɭɸ ɨɬɦɟɬɤɭ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɧɚɱɚɥɨɦ ɡɨɧɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ 

ɞɚɜɥɟɧɢɹ. Ɂɞɟɫɶ ɤɨɧɟɱɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɬɟɪɢ ɲɢɪɢɧɵ ɜɵɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ 9,5% 

ɢ ɧɟ ɫɨɡɞɚɟɬ ɤɚɤɢɯ-ɥɢɛɨ ɡɚɬɪɭɞɧɟɧɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚ-

ɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɜɟɞɟɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. Ɉɞɧɚɤɨ, ɩɚɪɚɦɟɬɪ 
1ɜ

U  ɛɨɥɟɟ, ɱɟɦ ɜ  

2 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɛɨɤɨɜɭɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɩɨɞɚɬɥɢɜɨɫɬɶ ɫɬɨɟɤ ɪɚɦɵ. ɇɚɛɥɸ-

ɞɚɟɬɫɹ ɢɯ ɢɡɝɢɛ ɜ ɪɚɣɨɧɟ ɨɩɨɪ, ɤɨɬɨɪɵɣ ɧɟɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ 

ɮɨɪɦɵ ɪɚɦɵ ɢ ɫɧɢɠɟɧɢɟ ɟɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ȼ ɫɜɹɡɢ ɫ ɢɡɥɨɠɟɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢ ɜɢɡɭɚɥɶɧɵɯ 

ɧɚɛɥɸɞɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɨɦ ɨɝɪɚɧɢɱɟɧɢɢ 

ɫɛɥɢɠɟɧɢɹ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɨɟ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɧɢɠɟɧɢɹ ɢɧɬɟɧɫɢɜ-

ɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɩɪɢɱɢɧɟ ɪɚɫɲɢɪɟɧɢɹ ɩɥɨɳɚɞɢ ɨɩɨɪɵ  

ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ 

ɫɢɫɬɟɦɨɣ. 

ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɞɢɚɝɨɧɚɥɢ 1ɫ  ɢ 2ɫ  ɦɚɥɨɫɭɳɟɫɬɜɟɧɧɨ 

ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ: 

– ɫɦɟɳɟɧɢɟ 
1ɫ

U  ɢɡɦɟɧɹɟɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 112 – 120 ɦɦ ɜɩɥɨɬɶ ɞɨ ɨɬɦɟɬɤɢ 

=z –53 ɦ, ɚ ɞɚɥɟɟ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɪɚɡɦɟɪɚ 1ɫ ;  

– ɫɦɟɳɟɧɢɟ 
2ɫ

U  ɞɨɫɬɚɬɨɱɧɨ ɩɨɫɬɨɹɧɧɨ ɞɨ ɨɬɦɟɬɤɢ =z –33 ɦ ɫ ɤɨɥɟɛɚɧɢɹ-

ɦɢ ɜ ɢɧɬɟɪɜɚɥɟ 105 – 125 ɦɦ; 
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– ɪɚɡɧɢɰɚ 12 ɫɫ −  (ɝɪɚɮɢɤ 5 ɧɚ ɪɢɫ. 4.10) ɧɨɫɢɬ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ 1ɫ  ɢ 2ɫ  ɞɪɭɝ ɨɬ ɞɪɭɝɚ (ɧɚ ɭɪɨɜɧɟ ɨɬ –13 ɦɦ ɞɨ  

+15 ɦɦ) ɞɨ ɨɬɦɟɬɤɢ =z –50 ɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɚɫɢɦɦɟɬɪɢɹ ɞɟɮɨɪɦɢ-

ɪɨɜɚɧɢɹ ɪɚɦɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. ɉɨ ɦɟɪɟ ɜɯɨɠɞɟɧɢɹ ɜ ɡɨɧɭ ɮɪɨɧ-

ɬɚɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɦɟɳɟɧɢɟ 
1ɫ

U  ɧɚɱɢɧɚɟɬ ɢɧɬɟɧɫɢɜɧɨ ɪɚɫɬɢ (ɫ ɩɪɢ-

ɦɟɪɧɨ ɩɨɫɬɨɹɧɧɵɦ ɝɪɚɞɢɟɧɬɨɦ ɧɚ ɭɱɚɫɬɤɟ ɨɬ =z –33 ɦ ɞɨ =z 37 ɦ) ɜɩɥɨɬɶ ɞɨ 

ɡɧɚɱɟɧɢɹ =
1ɫ

U 580 ɦɦ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɩɨɥɚɠɢɜɚɧɢɟ ɝɪɚɮɢɤɚ ɪɨɫɬɚ ɢ 

ɩɪɢɦɟɪɧɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ =z 75 – 80 ɦ ɧɚɛɥɸɞɚɟɬɫɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɩɟɪɟɦɟɳɟɧɢɣ 

ɧɚ ɭɪɨɜɧɟ 640 – 650 ɦɦ. 

Ⱥɧɚɥɨɝɢɱɧɵɟ, ɧɨ ɦɟɧɶɲɟɣ ɜɟɥɢɱɢɧɵ ɢɦɟɸɬ ɦɟɫɬɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɡɜɢ-

ɬɢɹ ɩɟɪɟɦɟɳɟɧɢɣ .Uɫ2
 Ɂɞɟɫɶ ɬɚɤɠɟ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɵɣ ɝɪɚɞɢɟɧɬ ɪɨɫɬɚ ɧɚ-

ɛɥɸɞɚɟɬɫɹ ɧɚ ɭɱɚɫɬɤɟ ɨɬ =z –33 ɦ ɞɨ =z 25 ɦ, ɧɚ ɤɨɬɨɪɨɦ ɫɦɟɳɟɧɢɟ ɜɨɡɪɚɫɬɚɟɬ 

ɞɨ =
2ɫ

U 465 ɦɦ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɨɬɯɨɞɟ ɥɚɜɵ ɪɨɫɬ 
2ɫ

U  ɡɚɦɟɞɥɹɟɬɫɹ ɢ ɩɪɢ 

≥z 60 – 70 ɦ ɩɪɚɤɬɢɱɟɫɤɢ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 510 – 520 ɦɦ. 

Ɋɚɡɧɢɰɚ ɪɚɡɦɟɪɨɜ ɞɢɚɝɨɧɚɥɟɣ 1ɫ  ɢ 2ɫ  ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɧɚɱɢɧɚɹ 

ɫ ɨɬɦɟɬɤɢ =z –50 ɦ, ɧɨ, ɷɬɨ ɭɜɟɥɢɱɟɧɢɟ ɞɨ =z 25 ɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦ, ɱɬɨ 

ɞɢɚɝɨɧɚɥɢ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜɫɟɝɨ ɧɚ 25 – 65 ɦɦ. ɉɪɢ >z 25 ɦ ɫɧɚɱɚɥɚ 

ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 12 ɫɫ −  ɞɨ 125 ɦɦ, ɚ ɡɚɬɟɦ ɫɬɚɛɢɥɢɡɚɰɢɹ ɜɟɥɢɱɢɧɵ ɚɫɢɦɦɟɬɪɢɢ 

ɫɦɟɳɟɧɢɣ ɧɚ ɭɪɨɜɧɟ 130 ɦɦ, ɧɚɱɢɧɚɹ ɫ =z 75 ɦ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɞɜɨɹɤɨ. Ⱥɫɢɦɦɟɬɪɢɹ ɞɟɮɨɪɦɢ-

ɪɨɜɚɧɢɹ ɪɚɦɵ ɩɪɢɫɭɬɫɬɜɭɟɬ, ɧɨ ɢɡɦɟɧɟɧɢɹ ɟɟ ɮɨɪɦɵ ɩɪɨɢɫɯɨɞɹɬ ɡɚ ɫɱɟɬ ɫɪɚɛɚ-

ɬɵɜɚɧɢɹ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɭ ɪɚɛɨɱɟɝɨ ɛɨɪɬɚ ɜɵɪɚɛɨɬɤɢ ɛɟɡ ɩɪɨɹɜɥɟɧɢɹ  

ɤɚɤɢɯ-ɥɢɛɨ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɢɡɝɢɛɨɜ ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ ɪɚɦ. ɉɪɢ  

ɜɟɥɢɱɢɧɟ ɩɟɪɟɦɟɳɟɧɢɣ 
1ɫ

U , 
2ɫ

U  ɢ ɢɯ ɪɚɡɧɢɰɟ ɢɦɟɟɬ ɦɟɫɬɨ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɩɨɞ-

ɧɹɬɢɟ ɩɨɱɜɵ ɩɨ ɲɢɪɢɧɟ ɜɵɪɚɛɨɬɤɢ. ɋɨɫɬɚɜɥɹɸɳɚɹ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɫɚɦɨɣ ɪɚɦɵ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɶɸ ɚɫɢɦɦɟɬɪɢɢ, ɱɟɦ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɧɚɦɢ ɜ ɞɚɧ-

ɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ ɭɪɨɜɟɧɶ ɚɫɢɦɦɟɬɪɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ 
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(ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ) ɡɚɮɢɤɫɢɪɨɜɚɧ ɦɟɧɶ-

ɲɟɣ ɜɟɥɢɱɢɧɨɣ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɚɯ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɜ ɚɧɚɥɨɝɢɱ-

ɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

ȼ ɰɟɥɨɦ, ɨɛɨɛɳɚɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɲɚɯɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɫɥɟɞɭɟɬ 

ɨɬɦɟɬɢɬɶ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟ-

ɧɢɹ 594 ɥɚɜɵ, ɩɨɡɜɨɥɹɸɳɟɟ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɦɧɨɣ ɤɪɟɩɢ, ɛɨɤɨɜ ɢ ɤɪɨɜɥɢ ɩɨɜɬɨɪɧɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ  

ɨɬɪɚɛɨɬɤɟ ɫɦɟɠɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ. ɉɨɡɢɬɢɜɧɵɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɧɭɬ ɛɥɚ-

ɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ. 

ɋɮɨɪɦɭɥɢɪɨɜɚɧɧɵɣ ɜɵɜɨɞ ɩɨɞɬɜɟɪɠɞɟɧ ɪɟɡɭɥɶɬɚɬɚɦɢ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨ-

ɜɚɧɢɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɧɚɡɜɚɧɧɵɯ ɧɚɦɢ «ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ» ɩɚɪɚ-

ɦɟɬɪɨɜ, ɤ ɱɢɫɥɭ ɤɨɬɨɪɵɯ ɦɵ ɨɬɧɟɫɥɢ ɪɚɡɧɢɰɭ 32 hh −  ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɫɬɨɹɧɢɣ 

ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɞɨ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ; ɪɚɡɧɢɰɭ 21 ɜɜ −  ɢ 31 ɜɜ −  ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɜɵɪɚɛɨɬɤɢ ɩɨ ɩɨɱɜɟ, ɧɚ ɭɪɨɜɧɟ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɩɥɚɫɬɚ ɢ ɧɚ 

ɭɪɨɜɧɟ ɟɝɨ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ; ɜɟɥɢɱɢɧɭ 54,U  ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ; ɞɥɢɧɭ ɧɚɯɥɟ-

ɫɬɚ 21,ɚ  ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɣɤɢ ɪɚɦɵ ɜ ɡɚɦɤɚɯ ɩɨɞɚɬɥɢɜɨɫɬɢ. Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟ-

ɧɟɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɥɚɜɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɝɪɚ-

ɮɢɤɚɯ ɪɢɫ. 4.11. 

Ɋɚɡɧɢɰɚ ɪɚɡɦɟɪɨɜ 32 hh −  ɨɬɪɚɠɚɟɬ ɫɬɟɩɟɧɶ ɚɫɢɦɦɟɬɪɢɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ 

ɪɚɦɵ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɷɬɨɬ  

ɩɚɪɚɦɟɬɪ ɦɢɧɢɦɚɥɟɧ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 10 – 35 ɦɦ. ȿɝɨ ɧɢɡɤɚɹ ɜɟɥɢɱɢɧɚ ɯɚɪɚɤ-

ɬɟɪɢɡɭɟɬ ɧɟ ɚɫɢɦɦɟɬɪɢɸ ɮɨɪɦɵ ɪɚɦɵ, ɚ ɧɟɤɨɬɨɪɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɟɟ ɭɫɬɚ-

ɧɨɜɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɭɱɟɧɢɹ ɩɨɱɜɵ ɩɨ ɲɢɪɢɧɟ ɜɵɪɚɛɨɬɤɢ. ɇɚɱɢɧɚɹ ɫ  

ɨɬɦɟɬɤɢ =z –20 ɦ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɜɟɥɢɱɢɧɵ 32 hh − , ɧɨ ɫ ɧɢɡɤɢɦ ɝɪɚɞɢɟɧɬɨɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢ ≥z 37 ɦ ɩɚɪɚɦɟɬɪ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 90 – 120 ɦɦ. 
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1 – 32 hh − ; 2 – 21 ɜɜ − ; 3 – 31 ɜɜ − ; 4 – 
54,

hU ; 5 – 21,a  

Ɋɢɫɭɧɨɤ 4.11 – Ɂɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ  

ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ 594 ɥɚɜɵ ɨɬ ɪɚɫɫɬɨɹɧɢɹ z   

ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ 

 

ɋɬɨɥɶ ɧɢɡɤɚɹ ɚɫɢɦɦɟɬɪɢɹ ɪɚɦɵ ɭɤɚɡɵɜɚɟɬ ɧɚ ɟɟ ɷɮɮɟɤɬɢɜɧɭɸ ɡɚɳɢɬɭ 

ɦɨɳɧɨɣ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɨɣ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɜ ɤɪɨɜɥɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢ-

ɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

Ɋɚɡɧɢɰɚ ɪɚɡɦɟɪɨɜ 21 ɜ ɜ −  ɢ 31 ɜ ɜ −  ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɬɟɩɟɧɶ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ 

ɫɬɨɟɤ ɪɚɦɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɪɨɜɟɧɶ ɢɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɨɞ ɜɨɡ-

ɞɟɣɫɬɜɢɟɦ ɛɨɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɡɨɧɵ ɛɨɤɨɜɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ.  

ɇɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɩɚɪɚɦɟɬɪ 21 ɜ ɜ −  ɞɨɫɬɚɬɨɱɧɨ 

ɫɬɚɛɢɥɟɧ ɜ ɩɪɟɞɟɥɚɯ ɢɡɦɟɧɟɧɢɹ 380 – 410 ɦɦ; ɷɬɨ ɡɧɚɱɟɧɢɟ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ (ɧɚ 10 – 40 ɦɦ), ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɟɞɢɫɬɨɪɢɟɣ ɧɚɝɪɭɠɟɧɢɹ 

ɪɚɦɵ ɫ ɟɟ ɨɛɠɚɬɢɟɦ ɢ ɭɩɪɭɝɢɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ. ɇɚɱɢɧɚɹ ɫ ɨɬɦɟɬɤɢ =z –34 ɦ 

ɩɪɨɹɜɥɹɟɬɫɹ ɞɟɣɫɬɜɢɟ ɮɪɨɧɬɚɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ 594 ɥɚɜɵ,  

ɜɵɪɚɠɚɸɳɟɟɫɹ ɜ ɩɨɫɬɟɩɟɧɧɨɦ ɫɧɢɠɟɧɢɢ ɪɚɡɧɢɰɵ 21 ɜ ɜ −  ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɟɟ  

ɫɬɚɛɢɥɢɡɚɰɢɟɣ ( ≥z 25 ɦ) ɜ ɞɢɚɩɚɡɨɧɟ 290 – 320 ɦɦ. ȼ ɫɪɟɞɧɟɦ ɩɚɪɚɦɟɬɪ 21 ɜ ɜ −  

ɭɦɟɧɶɲɚɥɫɹ ɧɚ 90 ɦɦ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɩɟɪɟɠɚɸɳɟɟ ɫɦɟɳɟɧɢɟ ɫɬɨɣɤɢ ɜ  

ɪɚɣɨɧɟ ɨɩɨɪɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɟɪɟɦɟɳɟɧɢɹɦ ɫɬɨɣɤɢ ɧɚ ɜɵɫɨɬɟ ɧɢɠɧɟɣ ɤɪɨɦɤɢ 
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ɩɥɚɫɬɚ. Ɋɚɡɧɢɰɚ ɜ 90 ɦɦ ɧɟ ɫɬɨɥɶ ɫɭɳɟɫɬɜɟɧɧɚ, ɧɨ ɜɫɟ ɠɟ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɹɜɥɟ-

ɧɢɟ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɢɡɝɢɛɚ ɫɬɨɟɤ ɧɚ ɭɱɚɫɬɤɟ ɩɨ ɝɥɭɛɢɧɟ ɧɢɠɧɟɣ ɩɨɞɪɵɜɤɢ  

ɲɬɪɟɤɚ. 

Ɋɚɡɧɢɰɚ ɪɚɡɦɟɪɨɜ 31 ɜ ɜ −  ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ 

ɬɚɤɠɟ ɫɬɚɛɢɥɶɧɚ (1280 – 1300 ɦɦ) ɢ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ (ɧɚ 40 –  

60 ɦɦ). ɇɚɱɢɧɚɹ ɫ ɨɬɦɟɬɤɢ =z –53 ɦ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɪɚɡɧɢɰɵ 31 ɜ ɜ −  ɫ 

ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɵɦ ɝɪɚɞɢɟɧɬɨɦ ɜɩɥɨɬɶ ɞɨ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ( =z –3 ɦ). 

ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɢɦɟɟɬ ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɭɱɚɫɬɤɟ ɞɨ =z 11 ɦ, ɱɬɨ ɜ ɧɟɦɚɥɨɣ 

ɫɬɟɩɟɧɢ ɫɜɹɡɚɧɨ ɫ ɞɟɦɨɧɬɚɠɨɦ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɦɨɧɬɚɠɨɦ ɫɬɨɟɤ ɜ ɫɬɜɨɪɟ ɪɚɛɨ-

ɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɥɚɜɵ. Ɂɚɬɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 31 ɜ ɜ −  ɜɨɡ-

ɪɚɫɬɚɟɬ ɞɨ ɨɬɦɟɬɤɢ =z 37 ɦ. ɇɚɱɢɧɚɹ ɫ ɨɬɦɟɬɤɢ =z 57 ɦ, ɡɧɚɱɟɧɢɟ 31 ɜɜ −  ɫɬɚɛɢ-

ɥɢɡɢɪɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 890 – 920 ɦɦ. Ɉɛɳɟɟ ɭɦɟɧɶɲɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 31 ɜ ɜ −  ɫɨɫɬɚ-

ɜɢɥɨ 380 – 390 ɦɦ. ɂɡ ɷɬɨɣ ɜɟɥɢɱɢɧɵ ɞɨɥɹ ɛɨɤɨɜɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɞɚɬɥɢɜɨ-

ɫɬɢ ɪɚɦɵ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 200 ɦɦ, ɚ ɨɫɬɚɜɲɢɟɫɹ 180 – 190 ɦɦ ɩɪɢɯɨɞɹɬɫɹ ɧɚ 

ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɥɚɫɬɢɱɟɫɤɢɣ ɢɡɝɢɛ ɫɬɨɟɤ. ɂɡɦɟɧɟɧɢɟ ɮɨɪɦɵ ɫɬɨɟɤ ɯɚɪɚɤɬɟɪɢɡɨ-

ɜɚɧɨ ɤɚɤ ɨɝɪɚɧɢɱɟɧɧɨɟ, ɩɨɫɤɨɥɶɤɭ ɩɨ ɜɵɫɨɬɟ ɩɨɪɹɞɤɚ 3200 ɦɦ ɩɟɪɟɦɟɳɟɧɢɟ  

90 – 95 ɦɦ ɧɟ ɫɩɨɫɨɛɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɢɫɤɚɡɢɬɶ ɝɟɨɦɟɬɪɢɸ ɫɬɨɣɤɢ. Ɉɬɫɸɞɚ ɦɨɠ-

ɧɨ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨɛ ɨɝɪɚɧɢɱɟɧɢɢ ɛɨɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɫɬɨɣɤɢ ɪɚɦɵ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɫɧɢɠɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɛɨɤɨɜɨɝɨ ɨɬɠɢɦɚ ɩɨɪɨɞ. ɇɚ ɷɬɨ 

ɮɚɤɬ ɨɛɪɚɳɚɥɨɫɶ ɜɧɢɦɚɧɢɟ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɫɞɜɢɠɟɧɢɹ ɬɨɥɳɢ ɩɨɪɨɞ ɜ ɨɤɪɟɫɬɧɨɫɬɢ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ. ɋɱɢɬɚɟɦ, ɱɬɨ  

ɚɪɦɨɩɨɪɨɞɧɚɹ ɩɥɢɬɚ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɪɚɫɲɢɪɹɟɬ ɩɥɨɳɚɞɶ ɨɩɨɪɵ ɧɚ ɩɨɪɨɞɵ 

ɜ ɟɟ ɛɨɤɚɯ, ɱɬɨ ɧɟɦɢɧɭɟɦɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚɩɪɹɠɟɧɢɣ ɜ 

ɡɨɧɚɯ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɗɬɨɬ ɠɟ ɦɟɯɚɧɢɡɦ ɩɪɨɹɜɥɹɟɬɫɹ ɢ ɜ ɨɝɪɚɧɢɱɟɧɢɢ ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ 

ɲɬɪɟɤɚ. Ɇɟɧɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɞɟɣɫɬɜɢɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɤɪɚ-

ɳɟɧɢɸ ɨɛɴɟɦɨɜ ɩɨɪɨɞ, ɜɵɞɚɜɥɢɜɚɟɦɵɯ ɜ ɩɨɥɨɫɬɶ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ ɢ ɡɚɮɢɤɫɢɪɨ-

ɜɚɧɨ ɩɪɢ ɫɴɟɦɟ ɩɨɤɚɡɚɧɢɣ ɜɟɥɢɱɢɧɵ ɩɭɱɟɧɢɹ 
54,

hU . 

ȼɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɞɨ ɨɬɦɟɬɤɢ =z –43 ɦ ɩɨɞɧɹɬɢɟ ɩɨɱɜɵ 
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ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 110 – 140 ɦɦ. ɉɪɢ ɜɯɨɠɞɟɧɢɢ ɜ ɡɨɧɭ ɮɪɨɧɬɚɥɶɧɨɝɨ 

ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜɟɥɢɱɢɧɚ ɩɨɞɧɹɬɢɹ ɩɨɱɜɵ ɜɨɡɪɚɫɬɚɟɬ ɫ ɩɟɪɟɦɟɧ-

ɧɵɦ ɝɪɚɞɢɟɧɬɨɦ ɞɨ ɨɬɦɟɬɤɢ =z 25 ɦ, ɝɞɟ =
54,

hU 410 ɦɦ. Ⱦɚɥɟɟ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

54,U  ɫɧɢɠɚɟɬɫɹ ɢ ɩɪɢ ≥z 80 ɦ ɜɟɥɢɱɢɧɚ ɩɭɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 470 – 490 ɦɦ. Ɍɚɤɨɟ 

ɩɨɞɧɹɬɢɟ ɩɨɱɜɵ ɡɚɬɪɭɞɧɹɟɬ ɜɵɩɨɥɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ȼ ɡɨɧɟ ɫɬɚ-

ɛɢɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɫɞɜɢɠɟɧɢɹ ɩɨɪɨɞɧɨɣ ɬɨɥɳɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɨɞ-

ɪɵɜɤɭ ɩɨɱɜɵ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 0,5 ɦ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɩɪɟɜɵɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɞɨɩɭɫɬɢɦɨɣ ɧɨɪɦɵ ɩɭɱɟɧɢɹ, 

ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɩɨɞɧɹɬɢɹ ɩɨɱɜɵ ɜ 594 ɫɛɨɪɧɨɦ ɲɬɪɟɤɟ ɧɢɠɟ 

ɛɨɥɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ ɩɭɱɟɧɢɹ ɩɨɱɜɵ ɜ ɫɨɫɟɞɧɢɯ ɜɵɪɚɛɨɬɤɚɯ. Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ 

ɩɨɞɬɜɟɪɠɞɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɤɪɨɜɥɟ ɲɬɪɟɤɚ ɦɨɳɧɨɣ ɚɪɦɨɩɨ-

ɪɨɞɧɨɣ ɩɥɢɬɵ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

ȼɟɥɢɱɢɧɚ ɧɚɯɥɟɫɬɚ 21,a  ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ ɜ ɡɚɦɤɚɯ ɩɨɞɚɬɥɢɜɨɫɬɢ ɜɧɟ ɡɨɧɵ 

ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɧɨɪɦɚɦ ɢ ɫɨɫɬɚɜɥɹɟɬ 

400 – 420 ɦɦ. ɇɚɱɢɧɚɹ ɫ ɨɬɦɟɬɤɢ =z –53 ɦ ɩɪɨɢɫɯɨɞɢɬ ɫɥɚɛɨɜɵɪɚɠɟɧɧɵɣ ɪɨɫɬ 

ɞɨ 470 ɦɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɨɱɢɫɬɧɵɦ ɡɚɛɨɟɦ. ɉɨɫɥɟ ɩɪɨɯɨɞɚ ɥɚɜɵ ɜɟɥɢ-

ɱɢɧɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ 

=21,a 630 – 640 ɦɦ ( =z 70 – 75 ɦ), ɚ ɡɚɬɟɦ ɧɚɛɥɸɞɚɟɬɫɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɞɥɢɧɵ  

ɧɚɯɥɟɫɬɚ ɧɚ ɨɬɦɟɱɟɧɧɨɦ ɭɪɨɜɧɟ. ȼɥɢɱɢɧɚ ɫɪɚɛɚɬɵɜɚɧɢɹ (230 – 240 ɦɦ) ɧɚɯɨɞɢɬ-

ɫɹ ɜ ɩɪɟɞɟɥɚɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɧɨɪɦ ɩɨɞɚɬɥɢɜɨɫɬɢ ɤɪɟɩɢ Ʉɒɉɍ-15,0 ɢ ɧɟ ɜɵɡɵ-

ɜɚɟɬ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɟɟ ɷɥɟɦɟɧɬɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬ-

ɪɨɜ ɩɨɞɬɜɟɪɞɢɥ ɞɨɫɬɚɬɨɱɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ 

ɤɪɨɜɥɟ ɲɬɪɟɤɚ ɩɨ ɡɚɳɢɬɟ ɟɝɨ ɪɚɦɧɨɣ ɤɪɟɩɢ ɨɬ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɫɨɫɬɨɹɧɢɟɦ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɧɚ ɨɫɬɚɥɶɧɨɣ ɫɜɨɟɣ ɞɥɢɧɟ 

(ɜɧɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ) ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɩɨɡɢɬɢɜ-

ɧɵɟ ɬɟɧɞɟɧɰɢɢ:  

– ɫɛɥɢɠɟɧɢɟ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɫɧɢɠɟɧɨ ɜ 2,47 ɪɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ 

ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɢ ɧɚ 35% ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɞɜɢɠɟɧɢɹ ɩɨɪɨɞ-
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ɧɨɣ ɬɨɥɳɢ ɩɨɫɥɟ ɩɪɨɯɨɞɚ 594 ɥɚɜɵ; 

– ɫɛɥɢɠɟɧɢɟ ɫɬɨɟɤ ɪɚɦ (ɩɨ ɩɨɱɜɟ ɲɬɪɟɤɚ) ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ  

ɪɚɛɨɬ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ, ɚ ɜ ɡɨɧɟ ɫɬɚɛɢ-

ɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɧɢɠɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɜɢɠɟɤ  

ɫɨɫɬɚɜɢɥɨ 43%; 

– ɞɢɚɝɨɧɚɥɶɧɵɣ ɪɚɡɦɟɪ ɫɨ ɫɬɨɪɨɧɵ ɪɚɛɨɱɟɝɨ ɛɨɪɬɚ ɲɬɪɟɤɚ ɫɨɤɪɚɳɚɟɬɫɹ 

ɧɚ 49% ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɢ ɧɚ 34% ɧɚ ɭɱɚɫɬɤɟ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ; ɞɥɹ ɞɢɚɝɨɧɚɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɪɚɛɨ-

ɱɟɝɨ ɛɨɪɬɚ ɲɬɪɟɤɚ ɫɧɢɠɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɫɨɫɬɚɜɢɥɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 15 ɢ 27%; 

– ɩɨ ɭɤɚɡɚɧɧɵɦ ɜɵɲɟ ɩɪɢɱɢɧɚɦ ɚɫɢɦɦɟɬɪɢɹ ɞɢɚɝɨɧɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ 

ɫɧɢɠɟɧɚ ɜ 2 ɪɚɡɚ, ɱɬɨ ɨɛɭɫɥɨɜɢɥɨ ɩɨɹɜɥɟɧɢɟ ɬɨɥɶɤɨ ɦɚɥɨɫɭɳɟɫɬɜɟɧɧɵɯ ɩɥɚɫɬɢ-

ɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɜɟɪɯɧɹɤɚ ɢ ɫɬɨɟɤ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɦ-

ɧɨɣ ɤɪɟɩɢ ɜ ɰɟɥɨɦ; 

– ɭɦɟɧɶɲɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɨɟɤ ɪɚɦɵ  

ɫɨɫɬɚɜɢɥɨ 11% ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɢ 40% ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɫɞɜɢɠɟɧɢɣ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ; ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɤɪɚɳɟɧɢɟ ɞɟɮɨɪɦɚɰɢɣ  

ɢɡɝɢɛɚ ɫɬɨɟɤ ɩɨ ɜɫɟɣ ɢɯ ɜɵɫɨɬɟ ɞɨɫɬɢɝɚɟɬ 3% ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ 

ɢ 34% ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ; 

– ɜɟɥɢɱɢɧɚ ɩɨɞɧɹɬɢɹ ɩɨɱɜɵ ɫɨɤɪɚɳɟɧɚ ɜ 2 ɪɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɜɧɟ ɡɨɧɵ ɜɥɢɹ-

ɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɢ ɧɚ 41% ɜ ɡɨɧɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɞɜɢɠɟɧɢɣ ɧɚɞɭɝɨɥɶɧɨɣ 

ɬɨɥɳɢ; 

– ɫɨɫɬɨɹɧɢɟ ɡɚɦɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɢ ɪɟɠɢɦ ɢɯ ɪɚɛɨɬɵ ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨ-

ɪɢɬɟɥɶɧɵɣ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɞɟɥɶɧɵɯ ɧɚɪɭɲɟɧɢɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɥɢ ɩɨɥɭɱɢɬɶ ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟ-

ɫɤɢɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ. Ɉɩɪɟɞɟɥɟɧɚ ɛɚɡɚ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɤɚɪɞɢɧɚɥɶɧɨɦɭ ɨɝɪɚɧɢɱɟ-

ɧɢɸ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ  

ɩɨɪɨɞ ɤɪɨɜɥɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ. ɋɨɫɬɨɹɧɢɟ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ 594 ɫɛɨɪɧɨɝɨ ɲɬɪɟɤɚ (ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɩɨɞɪɵɜɤɢ ɩɨɪɨɞ ɩɨɱɜɵ) ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɧɨɪɦɚɦ ɢ 
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ɩɪɚɜɢɥɚɦ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɟɝɨ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɛɨɪɬɨɜɨɝɨ 

ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɫɦɟɠɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ. 

ȼɵɜɨɞɵ ɤ ɪɚɡɞɟɥɭ 4 

1. Ɇɧɨɝɨɜɚɪɢɚɧɬɧɵɦɢ ɪɚɫɱɟɬɚɦɢ ɞɨɤɚɡɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɤɨɬɨɪɵɟ ɨɛɥɚ-

ɞɚɸɬ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶɸ ɪɚɛɨɬɵ ɩɨ «ɝɥɭɛɢɧɧɨɦɭ» ɭɩɪɨɱɧɟɧɢɸ ɩɨɪɨɞ 

ɤɪɨɜɥɢ, ɩɨɜɵɲɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɢ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɤɨɧɰɟɜɵɯ 

ɨɩɟɪɚɰɢɣ ɜ ɪɚɣɨɧɟ ɫɨɩɪɹɠɟɧɢɹ ɥɚɜɵ ɫ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɨɣ Д90Ж.  

2. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɤɨɨɪɞɢɧɚɬɵ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ 

ɜɥɢɹɟɬ ɨɬɧɨɲɟɧɢɟ r
mb . ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞɵ ɤɪɨɜɥɢ ɧɚɝɪɭɡɤɚ ɧɚ  

ɚɧɤɟɪɚ ɫɧɢɠɚɟɬɫɹ, ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɦɟɧɶɲɚɬɶ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭ-

ɟɬ ɭɜɟɥɢɱɟɧɢɸ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɚɧɤɟɪɚɦɢ (ɫɦɟɳɟɧɢɸ ɤɨɨɪɞɢɧɚɬ ɢɯ ɭɫɬɚɧɨɜɤɢ 

ɨɬ ɡɚɦɤɚ ɤ ɩɹɬɟ ɫɜɨɞɚ) Д54Ж. 

3. Ɋɚɡɪɚɛɨɬɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɢ ɩɨɥɭɱɟɧɵ ɪɚɫɱɟɬɧɵɟ ɜɵɪɚɠɟɧɢɹ ɩɨ  

ɜɵɛɨɪɭ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ 

ɫɢɫɬɟɦɵ Д87Ж.  

4. Ɉɩɪɟɞɟɥɟɧɚ ɨɛɥɚɫɬɶ ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ 

ɚɧɤɟɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɜɨɞɚ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɫɜɹɡɶ ɭɝɥɚ 

iβ  ɧɚɤɥɨɧɚ ɫɬɚɥɟɩɨɥɢɦɟɪɧɨɝɨ ɚɧɤɟɪɚ ɫ ɤɨɨɪɞɢɧɚɬɨɣ ix  ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɜ ɫɜɨɞɟ 

ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɚ rb  Д85Ж. 

5. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɤɚɠɞɨɝɨ ɝɪɭɡɨɧɟɫɭɳɟɝɨ 

ɷɥɟɦɟɧɬɚ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɤɪɟɩɟɠɧɵɯ ɫɢɫɬɟɦ ɩɨ ɭɩɪɨɱɧɟɧɢɸ ɫɜɨɞɚ ɜɵɟɦɨɱɧɵɯ 

ɜɵɪɚɛɨɬɨɤ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ ɧɚ ɲɚɯ-

ɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ Д89Ж.  

6. Ɉɛɨɫɧɨɜɚɧɚ ɞɨɤɚɡɚɬɟɥɶɧɚɹ ɛɚɡɚ ɤɚɪɞɢɧɚɥɶɧɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɹɜɥɟ-

ɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɤɪɨɜɥɟ ɦɨɳɧɨɣ ɚɪɦɨɩɨɪɨɞɧɨɣ 

ɩɥɢɬɵ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɡɚɳɢɬɭ ɪɚɦɧɨɣ ɤɪɟɩɢ ɨɬ ɱɪɟɡɦɟɪɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɜɬɨɪɧɨ-

ɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɨɜ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɪɟɦɨɧɬɧɨ-
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ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ Д85Ж. 

7. ɒɚɯɬɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 594 ɫɛɨɪɧɨɝɨ 

ɲɬɪɟɤɚ ɩɨɤɚɡɚɥɢ ɩɪɟɢɦɭɳɟɫɬɜɨ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ (ɩɨ ɫɪɚɜ-

ɧɟɧɢɸ ɫ ɛɚɡɨɜɨɣ ɫɯɟɦɨɣ ɤɪɟɩɥɟɧɢɹ) ɩɨ ɩɨɞɞɟɪɠɚɧɢɸ ɜɵɪɚɛɨɬɤɢ ɜ ɧɚɞɥɟɠɚɳɟɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɫ ɰɟɥɶɸ ɟɟ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Д54Ж: 

– ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɪɚɡɦɟɪɵ ɲɬɪɟɤɚ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɬ ɢɫɯɨɞɧɵɦ, ɚ ɧɟɛɨɥɶɲɚɹ ɩɨɬɟɪɹ ɫɟɱɟɧɢɹ (ɞɨ 3 – 4%) ɨɛɭɫɥɨɜɥɟɧɚ 

ɩɨɞɧɹɬɢɟɦ ɩɨɪɨɞ ɩɨɱɜɵ; 

– ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɮɢɤɫɢɪɭɟɦɵɯ ɪɚɡɦɟɪɨɜ 

ɜɵɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɥɢɹɧɢɟ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜɩɟɪɟɞɢ ɥɚɜɵ ɧɚɱɢɧɚɟɬɫɹ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 30 – 50 ɦ, ɚ ɩɨɡɚɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ 

ɫɞɜɢɠɟɧɢɹ ɧɚɞɭɝɨɥɶɧɨɣ ɬɨɥɳɢ ɧɚɫɬɭɩɚɟɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 60 – 80 ɦ; 

– ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɵɟ ɫɦɟɳɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɤɨɧɬɭɪɚ ɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɲɬɪɟ-

ɤɚ ɩɪɨɢɫɯɨɞɹɬ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɟ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 90 – 

130 ɦ; ɡɞɟɫɶ ɫɛɥɢɠɟɧɢɟ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɞɨɫɬɢɝɚɟɬ 720 – 730 ɦɦ, ɨɞɧɚɤɨ, ɛɨɥɶ-

ɲɭɸ ɟɝɨ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɩɨɞɧɹɬɢɟ ɩɨɱɜɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɩɭɫɤɚɧɢɟ ɩɨɪɨɞ 

ɤɪɨɜɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɢ ɧɟ ɩɪɨɜɨɰɢɪɭɟɬ 

ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɜɟɪɯɧɹɤɟ; ɫɨɫɬɨɹɧɢɟ ɢ ɪɚɛɨɬɚ ɡɚɦ-

ɤɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ; 

– ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɧɟɛɨɥɶɲɚɹ ɚɫɢɦɦɟɬɪɢɹ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɦɵ ɜ ɢɧɬɟɪ-

ɜɚɥɟ 90 – 130 ɦɦ, ɤɨɬɨɪɚɹ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɧɟ ɫɩɨɫɨɛɧɚ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɢɬɶ ɟɟ 

ɮɨɪɦɭ ɢ ɫɧɢɡɢɬɶ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ; 

– ɫɛɥɢɠɟɧɢɹ ɫɬɨɟɤ ɪɚɦ ɞɨɫɬɢɝɚɟɬ 480 – 490 ɦɦ, ɱɬɨ ɛɨɥɟɟ, ɱɟɦ ɜ 2 ɪɚɡɚ 

ɩɪɟɜɵɲɚɟɬ ɢɯ ɛɨɤɨɜɭɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɩɨɞɚɬɥɢɜɨɫɬɶ, ɚ ɩɨɬɟɪɹ ɲɢɪɢɧɵ ɜɵɪɚ-

ɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ 9,5%; ɬɟɦ ɧɟ ɦɟɧɟɟ, ɭɤɚɡɚɧɧɵɟ ɫɞɜɢɠɟɧɢɹ ɛɨɤɨɜ ɲɬɪɟɤɚ ɧɟ 

ɫɨɡɞɚɸɬ ɤɚɤɢɯ-ɥɢɛɨ ɡɚɬɪɭɞɧɟɧɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

ɨɱɢɫɬɧɨɣ ɜɵɟɦɤɢ; 

– ɫɨɫɬɨɹɧɢɟ ɫɬɨɟɤ ɪɚɦ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫ ɦɢɧɢɦɚɥɶ-

ɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɢɯ ɮɨɪɦɵ (ɪɚɡɧɢɰɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ ɞɥɢɧɟ 

ɫɬɨɣɤɢ ɩɨɪɹɞɤɚ 3200 ɦɦ ɫɨɫɬɚɜɢɥɚ ɞɨ 180 – 190 ɦɦ) ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢ-
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ɦɢ ɭɱɚɫɬɤɚɦɢ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ, ɱɬɨ ɫɨɯɪɚɧɹɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 

ɤɪɟɩɢ Ʉɒɉɍ-15,0 ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɟɟ ɩɚɫɩɨɪɬɧɨɦ ɭɪɨɜɧɟ; 

– ɡɚɦɤɢ ɩɨɞɚɬɥɢɜɨɫɬɢ ɪɚɛɨɬɚɸɬ ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɤɚɟ-

ɦɵɯ ɫɦɟɳɟɧɢɣ. 

8. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪ-

ɧɨɣ ɫɢɫɬɟɦɵ ɢ ɪɚɦɧɨɣ ɤɪɟɩɢ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɜɬɨɪɧɨ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ ɲɬɪɟɤɨɜ Д54Ж. Ɏɚɤɬɢɱɟɫɤɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɉɋɉ «ɒɚɯɬɨɭɩɪɚɜɥɟɧɢɟ ɉɟɪɲɨ-

ɬɪɚɜɟɧɫɤɨɟ» ɫɨɫɬɚɜɢɥ 3,1 ɦɥɧ ɝɪɧ ɢ ɉɋɉ «ɒɚɯɬɨɭɩɪɚɜɥɟɧɢɟ Ɍɟɪɧɨɜɫɤɨɟ» – 

38,719 ɦɥɧ ɝɪɧ (ɡɚ 1-ɟ ɩɨɥɭɝɨɞɢɟ 2015 ɝ.).  R
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ȼɕȼɈȾɕ 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɹɜɥɹɟɬɫɹ ɡɚɤɨɧɱɟɧɧɨɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɨɣ, ɜ 
ɤɨɬɨɪɨɣ ɧɚ ɨɫɧɨɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞ ɜɨɤɪɭɝ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɬ ɩɨɤɚɡɚɬɟ-
ɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨ-
ɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ 
ɟɝɨ ɦɨɳɧɨɫɬɢ, ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ 
ɜ ɫɢɫɬɟɦɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɨɛɨɫɧɨɜɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬ-
ɪɵ (ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɭɝɥɵ ɧɚɤɥɨɧɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ) ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦ ɤɪɟɩɥɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪ-
ɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ, ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɵɯ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫ-
ɫɚ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɜ ɪɚɡɦɟɪɟ 41,8 ɦɥɧ ɝɪɧ, ɱɬɨ ɢɦɟ-
ɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɍɤɪɚɢɧɵ.  

Ɉɫɧɨɜɧɵɟ ɧɚɭɱɧɵɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 
1. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ ɜ ɨɛɥɚɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɧɤɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɩɨɤɚɡɚɥ, 
ɱɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɩɟɪɫɩɟɤɬɢɜɚ ɢɯ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ȼɚɠɧɵɦ  
ɹɜɥɹɟɬɫɹ ɭɱɟɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɤɚɤ ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɮɚɤɬɨɪɚ ɜ ɜɵɛɨɪɟ  
ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɫɬɜ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ; ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɨɛɹɡɚɬɟɥɶɧɵɣ ɭɱɟɬ ɫɬɪɨɟɧɢɹ ɩɪɢɥɟɝɚɸɳɟɝɨ ɦɚɫɫɢɜɚ, ɟɝɨ ɩɪɢ-
ɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɧɚɪɭɲɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɪɚɫɱɟɬɭ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɚɧɤɟɪɧɵɯ ɫɢɫɬɟɦ. 

2. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɩɪɢɥɟɝɚɸɳɢɯ ɩɨɪɨɞɚɯ ɤɪɨɜɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɚ-
ɰɢɢ ɤɚɧɚɬɧɵɯ ɢ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɚɪɦɨɩɨɪɨɞɧɚ ɩɥɢɬɚ, 
ɜɵɫɨɤɚɹ ɝɪɭɡɨɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ  
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɫɢɥɢɣ ɪɚɫɩɨɪɚ ɞɚɠɟ ɜ ɭɫɥɨɜɢɹɯ ɪɚɡɛɢɜɤɢ ɫɥɨɟɜ ɤɪɨɜɥɢ ɧɚ  
ɩɨɪɨɞɧɵɟ ɛɥɨɤɢ. Ɂɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɫɩɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜ ɤɪɨɜɥɟ ɫɧɢɠɚɸɬɫɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ ɞɨ ɭɪɨɜɧɹ, ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɩɪɨɱ-
ɧɨɫɬɢ ɥɢɬɨɬɢɩɨɜ, ɚ ɩɨɹɜɥɟɧɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
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ɧɚɩɪɹɠɟɧɢɣ ɧɨɫɢɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɥɨɤɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɨɷɬɨɦɭ ɦɨɳɧɚɹ ɚɪɦɨ-
ɩɨɪɨɞɧɚ ɩɥɢɬɚ ɜ ɤɪɨɜɥɟ ɩɪɟɞɨɯɪɚɧɹɟɬ ɤɪɟɩɟɠɧɭɸ ɫɢɫɬɟɦɭ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨ-
ɬɨɤ ɨɬ ɱɪɟɡɦɟɪɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

3. Ɉɛɨɫɧɨɜɚɧɚ ɝɟɨɦɟɯɚɧɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɫɢɫɬɟɦ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɦɢ ɢ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟ-
ɪɚɦɢ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɥɚ ɭɫɬɚɧɨɜɢɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ, ɩɪɨɬɢ-
ɜɨɞɟɣɫɬɜɭɸɳɟɣ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɧɬɟɧɫɢɜɧɨ-
ɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɧɟ ɛɨɥɟɟ 2,0. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɰɟɥɨɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɛɨɥɶɲɟɣ 
ɱɚɫɬɢ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ, ɫɧɢɠɚɹ ɤɨɧɰɟɧɬɪɚɰɢɸ ɧɚɩɪɹ-
ɠɟɧɢɣ ɢ ɪɚɫɲɢɪɹɹ ɩɥɨɳɚɞɶ ɨɩɨɪɵ ɚɪɦɨɩɨɪɨɞɧɨɣ ɩɥɢɬɵ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ 
ɩɨɡɜɨɥɢɬ ɭɫɬɚɧɨɜɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɡɞɟɥɟɧɢɹ ɇȾɋ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪ-
ɧɨɣ ɫɢɫɬɟɦɵ ɜ ɫɜɨɞɟ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

4. ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɝɥɭɛɢɧɵ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬ-
ɤɢ, ɫɪɟɞɧɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ ɩɨɪɨɞ, 
ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ 
ɤ ɟɟ ɦɨɳɧɨɫɬɢ ɧɚ ɫɬɟɩɟɧɶ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ  
ɚɧɤɟɪɨɜ. Ɉɛɨɫɧɨɜɚɧ ɤɪɢɬɟɪɢɣ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ 
ɜɥɢɹɸɳɢɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. 

5. ȼɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɨɪɞɢɧɚɬ ɭɫɬɚɧɨɜɤɢ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ 
ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɫɜɨɞɟ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɟɝɨ ɭɱɟɬɟ ɜ ɩɨɪɨɞɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜ-
ɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɜɵɧɢɦɚɟɦɨɝɨ ɩɥɚɫɬɚ. ɋɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɡɦɟɪɨɜ ɨɛɥɚɫɬɟɣ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɛɥɚ-
ɝɨɩɪɢɹɬɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɪɨɞ ɩɨɱɜɵ – ɨɛɥɚɫɬɢ ɟɟ  
ɜɟɪɨɹɬɧɨɝɨ ɪɚɡɭɩɪɨɱɧɟɧɢɹ ɫɨɤɪɚɳɚɸɬɫɹ. ɍɬɨɱɧɟɧ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚ-
ɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ  
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɨɪɚɡɦɟɪɚ ɫɟɱɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ. 

6. Ɉɛɨɫɧɨɜɚɧ ɤɪɢɬɟɪɢɣ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ  
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɧɚɢɛɨɥɟɟ ɜɥɢɹɸɳɢɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɜ ɱɚɫɬɢ ɫɬɟɩɟɧɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ 
ɫɢɫɬɟɦɵ: ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɫɪɟɞɧɟɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
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ɫɠɚɬɢɸ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ ɩɨɪɨɞ, ɨɬɧɨɲɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɤ ɟɟ ɦɨɳɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɜɵ-
ɲɟɧɧɚɹ ɡɚɝɪɭɠɟɧɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢ-
ɳɚɟɬ ɪɚɦɧɭɸ ɤɪɟɩɶ ɨɬ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɩɨɬɟɪɶ 
ɫɟɱɟɧɢɹ ɜɵɟɦɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

7. ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ (ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ)  
ɚɧɤɟɪɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɨɬ ɨɫɧɨɜɧɵɯ ɜɥɢɹɸɳɢɯ 
ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. ɍɫɬɚɧɨɜɥɟɧɚ ɜɟɥɢɱɢɧɚ ɝɪɚɞɚɰɢɢ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ ɚɧɤɟɪɨɜ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ: ɦɚɤɫɢɦɭɦ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɫɨɡɞɚɸɬ ɤɚɧɚɬ-
ɧɵɟ ɚɧɤɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɨ ɫɬɨɪɨɧɵ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; ɦɢɧɢ-
ɦɭɦ – ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɟ ɚɧɤɟɪɚ. ȼɵɹɜɥɟɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɪɟɚɤɰɢɢ  
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɩɨ ɦɟɪɟ ɢɡɦɟɧɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɢɯ  
ɭɫɬɚɧɨɜɤɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ ɜɟɪɯɧɹɤɚ ɪɚɦɧɨɣ ɤɪɟɩɢ.  
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɬɚɥɢ ɨɫɧɨɜɨɣ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟɦɵ.  

8. ȼɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɵ 
ɭɱɚɫɬɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɫɭɳɟɝɨ ɷɥɟɦɟɧɬɚ ɚɧɤɟɪɚ ɨɬ ɫɪɟɞɧɟɝɨ ɪɚɫ-
ɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɛɥɢɡɥɟɠɚɳɟɝɨ ɦɚɫɫɢɜɚ. ɍɬɨɱɧɟɧ ɤɪɢɬɟɪɢɣ 
ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɢ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɨɦɛɢ-
ɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɨɬ ɝɥɭɛɢɧɵ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɩɨɤɚɡɚɬɟɥɹ ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ.  
ɉɨɥɭɱɟɧɵ ɪɚɫɱɟɬɧɵɟ ɜɵɪɚɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ  
ɭɩɪɨɱɧɟɧɢɹ ɤɪɨɜɥɢ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟ-
ɦɨɣ: ɤɨɨɪɞɢɧɚɬɵ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ, ɭɝɥɵ ɢɯ ɧɚɤɥɨɧɚ, ɞɢɚɦɟɬɪ ɧɟɫɭɳɟɝɨ 
ɫɬɟɪɠɧɹ ɢ ɞɥɢɧɚ ɚɧɤɟɪɚ. Ɍɚɤɠɟ ɨɛɨɫɧɨɜɚɧɚ ɝɪɚɧɢɰɚ ɨɛɥɚɫɬɟɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ.  

9. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɤɪɟ-
ɩɟɠɧɨɣ ɫɢɫɬɟɦɟ ɫ ɤɚɧɚɬɧɵɦɢ ɚɧɤɟɪɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ. 
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10. ȼɩɟɪɜɵɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɭɫɥɨɜɢɹ ɪɚɜɧɨɩɪɨɱɧɨ-
ɫɬɢ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɬɚ-
ɛɢɥɶɧɨɫɬɶɸ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɧɚɬɧɵɯ ɚɧɤɟɪɨɜ (0,8 – 1,1 ɦ ɨɬ ɜɟɪɬɢ-
ɤɚɥɶɧɨɣ ɨɫɢ ɜɵɪɚɛɨɬɤɢ), ɢɯ ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ (65 – 80º), ɚ ɬɚɤɠɟ  
ɩɚɪɚɦɟɬɪɚɦɢ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ: ɭɝɥɵ ɧɚɤɥɨɧɚ ɢɡɦɟɧɹɸɬɫɹ 
ɩɨ ɫɬɟɩɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɨɪɞɢɧɚɬ ɢɯ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɥɢɧɟɣɧɨ ɫɜɹɡɚ-
ɧɵ ɫ ɩɚɪɚɦɟɬɪɨɦ ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɠɚɬɢɸ ɩɨɪɨɞ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɤ ɟɝɨ ɦɨɳɧɨɫɬɢ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɥɨɝɚɪɢɮ-
ɦɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɤɚɡɚɬɟɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪ-
ɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɤɚɡɵɜɚɸɬ ɚɞɟɤɚɬ-
ɧɭɸ ɫɯɨɞɢɦɨɫɬɶ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɲɚɯɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (85 – 90%). 

11. ɒɚɯɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɹɜɥɟɧɢɣ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɵɟɦɨɱɧɵɯ 
ɜɵɪɚɛɨɬɤɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɚɧɤɟɪɧɨɣ ɫɢɫɬɟ-
ɦɨɣ, ɞɨɤɚɡɚɥɢ ɟɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɨɩɨɪɧɨ-ɚɧɤɟɪɧɵɦ 
ɤɪɟɩɥɟɧɢɟɦ, ɤɨɬɨɪɵɟ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

– ɫɛɥɢɠɟɧɢɟ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɩɨɱɜɵ ɫɧɢɠɟɧɨ ɧɚ 33 – 37%, ɫɛɥɢɠɟɧɢɟ ɫɬɨ-
ɟɤ ɪɚɦ ɭɦɟɧɶɲɢɥɨɫɶ ɧɚ 41 – 45%, ɫɦɟɳɟɧɢɹ ɩɨ ɞɢɚɝɨɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ ɫɨ ɫɬɨ-
ɪɨɧɵ ɪɚɛɨɱɟɝɨ ɛɨɪɬɚ ɜɵɪɚɛɨɬɤɢ ɫɨɤɪɚɬɢɥɢɫɶ ɧɚ 33 – 35%, ɫɨ ɫɬɨɪɨɧɵ ɧɟɪɚɛɨɱɟ-
ɝɨ ɛɨɪɬɚ – ɧɚ 26 – 28%; 

– ɚɫɢɦɦɟɬɪɢɹ ɞɢɚɝɨɧɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɫɧɢɠɟɧɚ ɜ 2 ɪɚɡɚ, ɚ ɜɟɪɬɢɤɚɥɶɧɵɯ – 
ɜ 3,62 ɪɚɡɚ;  

– ɜɟɥɢɱɢɧɚ ɩɨɞɧɹɬɢɹ ɩɨɪɨɞ ɩɨɱɜɵ ɫɨɤɪɚɳɟɧɚ ɜ 1,5 – 2 ɪɚɡɚ.  
12. Ɋɚɡɪɚɛɨɬɚɧɚ ɢ ɭɬɜɟɪɠɞɟɧɚ ɉȺɈ «ȾɌɗɄ ɉɚɜɥɨɝɪɚɞɭɝɨɥɶ» ɢ ȽȼɍɁ  

«ɇɚɰɢɨɧɚɥɶɧɵɣ ɝɨɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» «Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ 
ɭɱɚɫɬɤɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ», ɩɨɡɜɨɥɹɸɳɚɹ ɪɟɚɥɢɡɨɜɚɬɶ ɪɟɫɭɪɫɨɫɛɟ-
ɪɟɝɚɸɳɢɟ ɭɫɥɨɜɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ.  

Ɏɚɤɬɢɱɟɫɤɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɩɨ ɉɋɉ «ɒɚɯɬɨɭɩɪɚɜɥɟɧɢɟ ɉɟɪɲɨɬɪɚɜɟɧɫɤɨɟ» ɫɨɫɬɚɜɢɥ 3,1 ɦɥɧ ɝɪɧ ɢ  
ɉɋɉ «ɒɚɯɬɨɭɩɪɚɜɥɟɧɢɟ Ɍɟɪɧɨɜɫɤɨɟ» – 38,719 ɦɥɧ ɝɪɧ (ɡɚ 1-ɟ ɩɨɥɭɝɨɞɢɟ 2015 ɝ.).  
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Ɂɚɩɚɞɧɨɝɨ Дɨɧɛɚɫɫɚ / Ȼɨɧɞɚɪɟɧɤɨ ȼ.ɂ., Ʉɨɜɚɥɟɜɫɤɚɹ ɂ.Ⱥ., ɋɢɦɚɧɨɜɢɱ Ƚ.Ⱥ., 
ȼɢɜɱɚɪɟɧɤɨ Ⱥ.ȼ., ɑɟɪɜɚɬɸɤ ȼ.Ƚ., ɋɧɢɝɭɪ ȼ.Ƚ., Ɇɚɥɵɯɢɧ Ⱥ.ȼ., Ƚɭɫɟɜ Ⱥ.ɋ., Ɇɨɜ-
ɱɚɧ ȼ.ɋ. – Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ: ȽȼɍɁ «ɇȽɍ», 2014. – 32 ɫ. 

 
 
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɩɪɹɠɟɧɧɨ-

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢɤɨɧɬɭɪɧɵɯ ɩɨɪɨɞ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɢɯ 
ɤɪɟɩɟɠɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɜɵɲɟɧɧɨɝɨ ɝɨɪɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɦɟɧɹɸɳɟɝɨɫɹ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ; ɩɨɥɭɱɟɧɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɜɡɚɢɦɨɫɜɹɡɢ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ ɩɨɪɨɞ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɫ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɤɪɟɩɥɟɧɢɹ ɜɵɟɦɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɭɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɬɶ ɦɟɬɨɞɢɤɭ ɢɯ ɪɚɫɱɟɬɚ ɫ ɭɱɟɬɨɦ ɚɫɢɦɦɟɬɪɢɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ 
ɡɨɧɟ ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ. 

 
 
 
 
 

 
 
 
 
 

© Ȼɨɧɞɚɪɟɧɤɨ ȼ.ɂ., Ʉɨɜɚɥɟɜɫɤɚɹ ɂ.Ⱥ., 2015 
© ɋɢɦɚɧɨɜɢɱ Ƚ.Ⱥ., ȼɢɜɱɚɪɟɧɤɨ Ⱥ.ȼ., 2015 
© ɑɟɪɜɚɬɸɤ ȼ.Ƚ., ɋɧɢɝɭɪ ȼ.Ƚ., 2015 
© Ɇɚɥɵɯɢɧ Ⱥ.ȼ., Ƚɭɫɟɜ Ⱥ.ɋ., Ɇɨɜɱɚɧ ȼ.ɋ., 2015 
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ɍȾɄ 622.023.68 
 
Ȼɨɧɞɚɪɟɧɤɨ ȼ.ɂ., Ʉɨɜɚɥɟɜɫɤɚɹ ɂ.Ⱥ., ɋɢɦɚɧɨɜɢɱ Ƚ.Ⱥ., ȼɢɜɱɚɪɟɧɤɨ Ⱥ.ȼ., 

ɋɧɢɝɭɪ ȼ.Ƚ., Ƚɭɫɟɜ Ɉ.ɋ., Ɇɚɥɵɯɢɧ Ⱥ.ȼ., Ɇɨɜɱɚɧ ȼ.ɋ., ɋɨɰɤɨɜ ȼ.Ⱥ. Ɇɟɬɨɞɢɤɚ 
ɩɪɨɝɧɨɡɚ ɩɭɱɟɧɢя ɩɨɪɨɞ ɩɨɱɜɵ ɩɥɚɫɬɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɬɨɧɤɨɫɥɨɢɫɬɨɦ  
ɦɚɫɢɜɟ ɫɥɚɛɵɯ ɩɨɪɨɞ. 

 
 
 
 
 
Ɇɟɬɨɞɢɤɚ ɩɪɨɝɧɨɡɚ ɩɭɱɟɧɢɹ ɩɨɪɨɞ ɩɨɱɜɵ ɩɥɚɫɬɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɬɨɧɤɨ-

ɫɥɨɢɫɬɨɦ ɦɚɫɢɜɟ ɫɥɚɛɵɯ ɩɨɪɨɞ ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɟɧɢɟɦ ɤ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚ-
ɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ ɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɭɝɨɥɶɧɵɯ 
ɩɥɚɫɬɨɜ ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ. 

Ɇɟɬɨɞɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɚɭɱɧɵɦɢ ɫɨɬɪɭɞɧɢɤɚɦɢ ɩɪɨɟɤɬɧɵɯ 
ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢɧɫɬɢɬɭɬɨɜ ɝɨɪɧɨɞɨɸɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ, ɢɧɠɟɧɟɪ-
ɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɪɚɛɨɬɧɢɤɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɬɭɞɟɧ-
ɬɚɦɢ ɝɨɪɧɵɯ ȼɍɁɨɜ ɢ ɮɚɤɭɥɶɬɟɬɨɜ. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
© Ȼɨɧɞɚɪɟɧɤɨ ȼ.ɂ., Ʉɨɜɚɥɟɜɫɤɚɹ ɂ.Ⱥ. 
© ɋɢɦɚɧɨɜɢɱ Ƚ.Ⱥ., ȼɢɜɱɚɪɟɧɤɨ Ⱥ.ȼ. 
© ɋɧɢɝɭɪ ȼ.Ƚ., Ƚɭɫɟɜ Ⱥ.ɋ., Ɇɚɥɵɯɢɧ Ⱥ.ȼ. 
© Ɇɨɜɱɚɧ ȼ.ɋ., ɋɨɰɤɨɜ ȼ.Ⱥ. 
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