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ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ       ɝɨɞɢɱɧɵɣ, 
ɛ) ɨɬɦɟɬɤɢ:                                           ɇɉɍ 1145 ɦ, ɍɆɈ 1109,ɦ, 
ɜ) ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                ɩɨɥɧ. 22 ɤɦ3  ɩɨɥɟɡɧ. 12,5 ɤɦ3. 
 

ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ                                  65,5 ɦ,          
ɛ) ɪɚɫɱɟɬɧɵɣ                                         47,2 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ                                   36,2 ɦ. 
 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ                 788 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ        4,03 ɦɥɪɞ. ɤȼɬ·ɱ. 
 

ɉɥɨɬɢɧɚ: 
ɚ) ɩɥɨɬɢɧɚ                                              ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ,  
ɛ) ɦɚɬɟɪɢɚɥ                                            ɛɟɬɨɧ, 
ɜ) ɞɥɢɧɚ                                                  619 ɦ,  
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                       97,7 ɦ. 
 

ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ                                                       ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ,                                     
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ                                  4 ɨɬɜɟɪɫɬɢɟ, 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ                                       60 ɦ, 
 

Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ                                           ɩɪɢɩɥɨɬɢɧɧɨɟ 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ                                    6, 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ                     ɛɟɬɨɧɧɚɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ                  ɢɡɨɝɧɭɬɚɹ, 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ                                          191 ɦ 
ɟ) ɲɢɪɢɧɚ                                                   30 ɦ. 
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Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ                                           ɉɅȾ 70-ȼ-710 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ                                       ɋȼ-800/230-22ɍɏɅ4,  
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ                            130 Ɇȼɬ, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ                                  107,1 ɨɛ/ɦɢɧ, 
ɟ) ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                         3.    
   
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ                           0,11 ɪɭɛ/ɤȼɬ∙ɱ, 
ɛ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ                                    6,5  ɝɨɞɚ, 
ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ,               115565,2 ɪɭɛ./ɤȼɬ 
ɝ) ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɝɢɞɪɨɭɡɥɚ                91,07 ɦɥɪɞ.ɪɭɛ ɤȼɬ·ɱ  
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
 

ȼɨɫɬɨɱɧɵɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɫɩɭɛɥɢɤɟ Ȼɭɪɹɬɢɹ ɧɚ ɪɟɤɟ ȼɢɬɢɦ. 
Ɋɟɤɚ ȼɢɬɢɦ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɫɥɢɹɧɢɢ ɪɟɤɢ ȼɢɬɢɦɤɚɧ ɫ ɪɟɤɨɣ ɑɢɧɨɣ.  

Ⱦɥɢɧɚ ɪɟɤɢ 1837 ɤɦ. ȿɟ ɩɢɬɚɧɢɟ, ɜ ɨɫɧɨɜɧɨɦ, ɞɨɠɞɟɜɨɟ ɫ ɪɚɫɱɟɬɧɵɦɢ 
ɪɚɫɯɨɞɚɦɢ ɜ ɪɟɤɟ ̬ еке Q୫a୶ ˑ˔ː.p%=଴.ଵ = ͷͻʹ͸ ˏଶ ˔⁄   ̛   Q୫a୶.˓%=଴.଴ଵ = ͸͸͹ͻ ˏଶ ˔⁄ .   

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɯɨɥɨɞɧɚɹ ɫ ɫɭɯɢɦ ɦɨɪɨɡɨɦ. ȼɟɫɧɚ 
ɜɟɬɪɟɧɚɹ ɫ ɝɨɫɩɨɞɫɬɜɭɸɳɢɦɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɦɢ ɜɟɬɪɚɦɢ, ɫ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɶɸ 
ɜɟɬɪɚ (ɧɚ ɜɵɫɨɬɟ 10 ɦ) 20 ɦ/ɫ (ɩɪɢ 2% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɢ 15 ɦ/ɫ (ɩɪɢ 20% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ). Ʌɟɬɨ ɤɨɪɨɬɤɨɟ ɫ ɠɚɪɤɢɦɢ ɞɧɹɦɢ ɢ ɩɪɨɯɥɚɞɧɵɦɢ ɧɨɱɚɦɢ, ɫ 
ɨɛɢɥɶɧɵɦɢ ɨɫɚɞɤɚɦɢ ɜ ɢɸɥɟ ɢ ɚɜɝɭɫɬɟ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ +28 °ɋ, 
ɡɢɦɨɣ −35 °ɋ, ɚ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ — −1,6 °ɋ. Ɂɚ ɝɨɞ ɜ ɫɪɟɞɧɟɦ ɜɵɩɚɞɚɟɬ 
244 ɦɦ ɨɫɚɞɤɨɜ. ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ 8 ɛɚɥɥɨɜ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɡɚɥɟɝɚɟɬ ɫɥɚɛɨɬɪɟɳɢɧɨɜɚɬɵɣ ɝɪɚɧɢɬ ɫ ɜɤɥɸɱɟɧɢɹɦɢ ɫɭɩɟɫɢ, 
ɝɪɚɜɢɹ ɢ ɩɟɫɤɚ. Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɚɧɢɬɚ: ɩɥɨɬɧɨɫɬɶ 2600 ɤɝ/ɦ2, ɩɪɨɱɧɨɫɬɶ 
ɩɪɢ ɫɠɚɬɢɢ ɞɨ 300 Ɇɉɚ. ɉɪɨɱɧɨɫɬɶ ɝɪɚɧɢɬɚ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ 
ɤ ɬɪɟɧɢɸ, ɫɠɚɬɢɸ ɢ ɢɫɬɢɪɚɧɢɸ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɨɞɚ Ȼɨɞɚɣɛɨ ɞɨ ɫɬɜɨɪɚ 450 ɤɦ; ɨɬ ɝɨɪɨɞɚ ɍɫɬɶ-Ⱦɠɢɥɢɧɞɚ 
25 ɤɦ. ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɨɠɟɧ ɨɬ ɭɫɬɶɹ 75 ɤɦ . ȼɢɬɢɦ ɫ ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ 
ɨɝɪɨɦɧɨɣ ɞɭɝɨɣ ɨɤɪɭɠɚɟɬ ɜ ɸɠɧɨɣ ɱɚɫɬɢ ȼɢɬɢɦɫɤɨɟ ɩɥɨɫɤɨɝɨɪɶɟ, ɞɚɥɟɟ ɤ ɫɟɜɟɪɭ 
ɩɪɨɪɟɡɚɟɬ ɘɠɧɨ-Ɇɭɣɫɤɢɣ ɢ ɋɟɜɟɪɨ-Ɇɭɣɫɤɢɣ ɯɪɟɛɬɵ, ɪɚɡɞɟɥɹɟɬ ɋɟɜɟɪɨ-
Ȼɚɣɤɚɥɶɫɤɨɟ ɢ ɉɚɬɨɦɫɤɨɟ ɧɚɝɨɪɶɹ ɢ ɜɩɚɞɚɟɬ ɜ Ʌɟɧɭ. 

ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɦɦɟɬɪɢɱɧɵɣ. ɉɨ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɲɢɪɢɧɟ 
ɫɬɜɨɪɚ l/h=619/72=8,6, (l - ɞɥɢɧɚ ɫɬɜɨɪɚ ɩɪɢ ɇɉɍ, h – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ) 
ɨɬɧɨɫɢɬɶɫɹ ɤ ɲɢɪɨɤɨɦɭ. 

 
ȼɢɬɢɦɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ ȼɢɬɢɦ 
 

 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɡɚ ɩɟɪɢɨɞ 1939–1988 ɝɝ. (ɬɚɛɥ.1.2); 
 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɤɪɢɜɵɟ 

ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɳɚɞɢ ɡɟɪɤɚɥɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɛɴɟɦɚ ɫɬɨɤɚ ɨɬ 
ɭɪɨɜɧɹ ɜɨɞɵ (ɬɚɛɥ.1.1 ɢ ɬɚɛɥ.1.2); 

 Ɉɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɇɉɍ = 1145 ɦ; 
 ȼɟɫɟɧɧɟ –ɥɟɬɧɢɣ ɩɟɪɢɨɞ: V–IX; ɨɫɟɧɧɟ–ɡɢɦɧɢɣ ɩɟɪɢɨɞ: X – IV; 
 ɉɨɬɟɪɢ ɜɨɞɵ ɧɚ ɢɫɩɚɪɟɧɢɟ ∆Qɢ= 1 ɦ3/ɫ; 
 ɉɨɬɟɪɢ ɜɨɞɵ ɧɚ ɮɢɥɶɬɪɚɰɢɸ ∆Qɮ = 1 ɦ3/ɫ; 
 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆h=0,65ɦ. 

 
ɉɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
 

 ɗɧɟɪɝɨɫɢɫɬɟɦɚ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɣ, ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɞɥɹ ɲɢɪɨɬɵ 
«ɐɟɧɬɪ»; 

   Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɫɦɚɤɫ= 1572 Ɇȼɬ 
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   ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ : ɨɬɫɭɬɫɬɜɭɸɬ; 
   Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ : 8,5; 
   Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 1.1 ɢ 1.2). 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
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Ɍɚɛɥɢɰɚ 1.1 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Ɋɚɫɯɨɞ, ɦ3/ɫ I II  III IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 256 256 256 256 513 513 513 513 513 513 256 256 
Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 140 140 140 140 140 140 0 0 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 11 2 8 -2 -35 0 0 0 0 0 4 14 

Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɩɨ ɪɟɤɟ ȼɢɬɢɦ ɜ ˏଷ ˔⁄ . ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 - Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɩɨ ɪɟɤɟ ȼɢɬɢɦ 

Ɋɚɫɯɨɞɵ ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 
Ƚɨɞɵ I II  III IV  V VI  VII VIII IX  X XI  XII 

1939 230 130 110 220 900 2 500 2 100 1 700 1 600 1 300 400 320 

1940 130 80 65 170 1 500 1 600 2 400 2 200 2 100 700 300 150 

1941 140 110 100 300 850 3 700 1 600 1 100 1 300 1 050 410 220 

1942 200 90 50 110 1 000 2 100 2 700 2 100 2 000 1 200 600 240 

1943 170 160 140 410 2 100 2 400 1 200 1 300 1 150 1 100 650 220 

1944 220 80 65 210 1 010 1 300 3 300 2 900 2 850 1 400 430 350 

1945 150 130 95 120 1 450 1 710 2 350 2 250 2 200 1 350 440 280 

1946 180 160 155 150 1 420 2 840 1 050 1 100 540 490 350 310 

1947 90 85 70 65 1 400 1 800 2 450 2 350 2 300 500 200 150 

1948 110 70 60 85 1 500 3 350 1 750 1 430 1 220 1 010 250 210 

1949 150 140 120 310 950 3 220 1 200 1 150 1 250 1 100 410 350 

1950 150 130 125 210 1 740 2 060 2 020 1 000 600 550 360 270 

1951 100 85 55 170 1 100 1 300 3 000 2 700 2 600 940 320 140 

1952 160 110 90 400 3 200 2 400 1 100 700 650 600 400 200 

1953 300 150 100 155 1 250 3 940 2 700 2 500 2 250 1 300 850 350 

1954 130 120 50 400 1 600 2 550 1 500 1 300 1 210 1 140 410 330 

1955 200 195 190 220 2 550 3 600 2 900 3 300 3 150 1 180 420 280 

1956 180 175 135 420 3 300 2 700 1 550 1 450 760 620 310 245 

1957 140 130 120 180 1 560 1 680 2 220 3 050 2 740 1 300 410 170 

1958 160 150 130 240 1 230 2 770 2 040 1 630 710 660 590 330 

1959 230 210 170 140 3 070 4 000 1 350 850 750 700 610 220 

1960 215 175 165 230 1 410 2 150 2 050 2 900 2 450 850 600 240 

1961 140 130 120 200 1 300 1 700 3 650 3 550 1 600 1 400 450 170 

1962 160 155 120 250 870 4 500 1 300 1 450 1 400 1 250 720 190 

1963 180 170 60 260 2 100 1 800 3 800 2 000 650 600 400 220 

1964 110 80 65 75 1 150 2 750 1 900 1 550 2 040 1 740 220 150 

1965 140 110 100 270 1 550 1 950 2 700 1 700 1 650 1 600 310 170 

1966 300 220 175 180 2 900 4 100 1 400 900 700 650 660 330 

1967 160 145 140 210 1 350 1 700 2 700 2 500 1 100 900 400 300 

1968 260 255 235 530 2 100 4 500 2 200 2 000 1 800 650 500 350 

1969 310 180 150 130 1 500 1 850 3 650 3 200 1 400 1 250 410 170 
1970 420 270 95 200 2 450 4 300 2 100 2 200 1 850 1 800 540 420 
1971 450 280 160 115 3 200 3 800 3 700 3 300 2 200 1 750 640 380 

1972 220 210 180 150 2 300 2 000 1 850 1 600 1 750 1 100 440 250 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 
Ƚɨɞɵ I II  III IV  V VI  VII VIII IX  X XI  XII 
1973 220 210 140 250 2 150 4 750 2 200 1 400 1 500 1 350 410 230 

1974 160 155 140 250 2 500 1 700 3 650 1 400 950 400 220 170 

1975 140 130 120 250 1 650 2 700 1 350 1 400 1 550 1 450 390 210 

1976 170 160 85 190 1 300 1 450 3 300 1 350 1 500 1 400 320 180 

1977 160 145 140 135 800 2 200 1 900 1 200 900 800 400 220 

1978 140 120 100 65 1 700 1 900 2 500 1 800 2 200 1 000 300 200 

1979 220 70 60 280 1 600 1 900 2 100 1 400 1 500 1 350 300 210 

1980 150 140 110 200 3 100 2 900 1 000 800 700 650 420 250 

1981 330 200 170 130 2 000 3 500 1 500 1 500 1 400 1 300 800 400 

1982 295 280 255 440 1 300 1 400 2 400 1 300 2 000 1 500 380 180 

1983 170 110 80 250 3 600 4 800 3 000 2 500 2 200 1 600 580 230 

1984 180 140 70 135 1 800 3 100 1 800 1 400 1 300 1 250 320 210 

1985 110 100 80 240 1 300 1 400 3 500 1 700 1 600 440 310 270 

1986 140 130 100 200 2 300 2 200 1 100 1 200 950 170 400 220 

1987 160 140 80 230 1 500 1 700 2 300 700 600 650 350 280 

1988 120 110 80 90 700 2 100 1 900 1 450 1 600 1 450 300 130 

 
ɂɡ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɟɡɤɨ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɤɥɢɦɚɬ, ɞɥɢɬɟɥɶɧɵɣ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɛɥɟɞɟɧɟɧɢɹ. 
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2 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ 
ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ 
ɩɟɪɢɨɞ. Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ: V, VI, VII, VIII, IX, ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ: X, XI, XII, I, II, III,  IV , ɦɟɫɹɰɵ.  

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ 
ɡɚ ɝɨɞ, ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɬɨɤɚ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

,                   (2.1) 
 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

 n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.1.  

 
Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

m P, % Ƚɨɞɵ Qɫɪ Ƚɨɞɵ Qɩ Ƚɨɞɵ Qɦ 

1 1,96 1971 1665 1971 2992 1968 355 

2 3,92 1983 1593 1983 2950 1981 338 

3 5,88 1955 1515 1955 2780 1971 338 

4 7,84 1970 1387 1970 2450 1970 324 

5 9,80 1953 1320 1953 2323 1953 318 

6 11,76 1968 1282 1973 2225 1966 311 

7 13,73 1973 1234 1968 2208 1982 305 

8 15,69 1961 1201 1961 2200 1943 292 

9 17,65 1969 1183 1969 2142 1960 271 

10 19,61 1944 1176 1944 2127 1958 267 

11 21,57 1957 1142 1957 2092 1962 266 

12 23,53 1960 1120 1960 1968 1959 263 

13 25,49 1981 1103 1951 1940 1955 251 

14 27,45 1945 1044 1945 1885 1949 247 

15 29,41 1951 1043 1981 1867 1956 244 

1

m
P

n



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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
m P, % Ƚɨɞɵ Qɫɪ Ƚɨɞɵ Qɩ Ƚɨɞɵ Qɦ 
16 31,37 1966 1043 1965 1858 1973 243 

17 33,33 1942 1033 1964 1855 1972 242 

18 35,29 1962 1030 1942 1850 1954 240 

19 37,25 1959 1025 1978 1850 1983 237 

20 39,22 1965 1021 1963 1825 1939 235 

21 41,18 1963 1020 1947 1800 1952 227 

22 43,14 1972 1004 1962 1795 1944 226 

23 45,10 1978 1002 1959 1787 1967 226 

24 47,06 1956 987 1966 1775 1969 225 

25 49,02 1964 986 1984 1775 1946 218 

26 50,98 1982 978 1972 1767 1942 215 

27 52,94 1974 975 1974 1767 1963 215 

28 54,90 1984 975 1940 1750 1941 213 

29 56,86 1967 967 1956 1730 1980 212 

30 58,82 1939 959 1976 1717 1950 208 

31 60,78 1947 955 1948 1710 1975 207 

32 62,75 1940 950 1967 1708 1987 207 
33 64,71 1976 950 1939 1683 1945 203 
34 66,67 1975 945 1975 1683 1961 202 

35 68,63 1985 921 1985 1657 1977 200 

36 70,59 1948 920 1982 1650 1986 198 

37 72,55 1943 917 1979 1642 1957 192 

38 74,51 1979 916 1941 1600 1979 190 

39 76,47 1941 907 1954 1550 1985 185 

40 78,43 1954 895 1943 1542 1976 184 

41 80,39 1958 887 1988 1533 1965 183 

42 82,35 1980 868 1980 1525 1974 183 

43 84,31 1949 863 1958 1507 1984 176 

44 86,27 1988 836 1949 1478 1978 154 

45 88,24 1952 834 1952 1442 1940 149 

46 90,20 1950 768 1950 1328 1951 145 

47 92,16 1986 759 1986 1320 1988 138 

48 94,12 1977 750 1977 1300 1948 131 

49 96,08 1946 729 1987 1242 1964 117 

50 98,04 1987 724 1946 1240 1947 110 

 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 50% ɢ 90% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ  
ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ. ɉɪɨɜɟɪɢɦ ɜɵɩɨɥɧɟɧɢɟ 
ɤɪɢɬɟɪɢɹ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɩɨ ɬɪɟɦ 
ɤɪɢɜɵɦ, ɬ.ɟ. ɧɚ ɬɪɟɯ ɤɪɢɜɵɯ ɞɨɥɠɟɧ ɮɢɝɭɪɢɪɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ. ȼ ɩɪɨɬɢɜɧɨɦ 
ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɤ ɡɚɞɚɧɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
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2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ 
ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1964 ɢ 1982 ɝɨɞɵ. 

 ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 

ʛܭ       :1964 = ொʛభవఴరொʛభవలర = ଶଶ଼ଵଵ଻ = ͳ,ͺ͸,                                                               (2.2) 

ʞܭ  = ொʞభవఱళொʞభవలర = ଵ଻଻ହଵ଼ହହ = Ͳ,ͻ͸,                                                             (2.3) 

 

ʛܭ       :1982 = ொʛభవరమொʛభవఴమ = ଷହ଴ଷ଴ହ = Ͳ,͹Ͳ,                                                               (2.4) 

ʞܭ  = ொʞభవళమொʞభవఴమ = ଵ଻଺଻ଵ଺ହ଴ = ͳ,Ͳ͹,                                                               (2.5) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɵ ɩɪɢɧɢɦɚɟɦ 1982 ɝɨɞ, ɧɨ 

ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɦɵ ɧɟ ɦɨɠɟɦ. ɬɚɤ ɤɚɤ ɫɪɟɞɟɧɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɭɜɟɥɢɱɢɥɫɹ. ɋ ɰɟɥɶɸ ɜɵɪɚɜɧɢɜɚɹ ɪɚɫɯɨɞɨɜ ɛɵɥ ɭɦɟɧɶɲɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ 
ɩɨɥɨɜɨɞɶɸ ɢ ɩɪɢɧɹɬ 1,06. 
 

 2.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɞɚɧɧɵɦ ɝɨɞɨɦ ɹɜɥɹɟɬɫɹ 1950 ɢ 1952 ɝɝ. 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 

ʛܭ        :1950 = ொʛభవరబொʛభవఱబ = ଵସହଶ଴଼ = Ͳ,͹Ͳ,                                                            (2.6) 

ʞܭ     = ொʞభవఱబொʞభవఱబ = ଵଷଶ଼ଵଷଶ଼ = ͳ,                                                                (2.7) 

 

ʛܭ     :1952 = ொభవరబொభవఱమ = ଵସଽଶ଻଻ = Ͳ,͸͸,                                                                      (2.8) 

ʞܭ  = ொʞభవఱమொʞభవఴమ = ଵସସଶଵସସଶ = ͳ,                                                                  (2.9) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɦɵ ɩɪɢɧɢɦɚɟɦ 1950 ɝɨɞ, ɧɨ 

ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɦɵ ɧɟ ɦɨɠɟɦ, ɬɚɤ ɤɚɤ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɭɦɟɧɶɲɢɥɫɹ. ɋ ɰɟɥɶɸ ɜɵɪɚɜɧɢɜɚɹ ɪɚɫɯɨɞɨɜ ɛɵɥ ɭɜɟɥɢɱɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ 
ɦɟɠɟɧɢ ɞɨ 1. ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
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ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ 
ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (ɬɚɛɥɢɰɚ 2.4 ɢ ɪɢɫɭɧɨɤ 2.1). 
 

Ɍɚɛɥɢɰɚ 2.4  - Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɢ ɩɨɥɨɜɨɞɧɵɣ ɝɨɞ ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Ƚɨɞ I II  III IV  V VI  VII VIII IX  X XI  XII ɋɪ. 
50% 207 196 179 308 1373 1478 2534 1373 2112 1584 266 126 978 

90% 150 130 125 210 1740 2060 2020 1000 600 550 360 270 767 
50% 207 220 179 319 2300 2460 2400 1800 600 550 400 300 978 

Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

 

1.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ, 
ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɞɥɹ ɲɢɪɨɬɵ «ɐɟɧɬɪ»; ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ ߚ˔˖˕ˎ  ɢ ߚ˔˖˕ˊ  ɡɢɦɧɟɝɨ ɝɪɚɮɢɤɨɜ 
ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ ߙˎ. 

ˎ˕˖˔ߚ  = Ͳ,ͺʹͷ; ߚ˔˖˕ˊ = Ͳ,͹ͺ; ߙˎ = Ͳ,͸ʹͷ;  
 
ɇɚɝɪɭɡɤɢ ɜ ɥɸɛɨɣ ɱɚɫ ɫɭɬɨɤ ɡɢɦɵ ɢ ɥɟɬɚ: 
 ௧ܲ́ = ௖ܲ௠௔௫ ∙ ௧́ߙ) ∙ ˊ˕˖˔ߚ + ܾ௧́ ),                                                                       (2.10)    
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 ௧ܲ́ = ௖ܲ௠௔௫ ∙ ˎ௧ߙ) ∙ ˎ˕˖˔ߚ +  ܾ௧ˎ ),                                                                           (2.11) 
 

ɝɞɟ   ௧ܲ́  - ɧɚɝɪɭɡɤɚ ɜ ɡɢɦɧɢɣ ɱɚɫ ɫɭɬɨɤ; 
        ௖ܲ௠௔௫- ɝɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 
௧́ߙ         , ˊ˕˖˔ߚ , ܾ௧́  - ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɝɪɭɡɤɢ ɬɢɩɨɜɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ, 
ɡɚɜɢɫɹɳɢɟ ɨɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɬɚɛɥɢɰɚɦ 
ɢ ɝɪɚɮɢɤɚɦ. 

 
Ɋɚɫɱɟɬ ɞɥɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

ɑɚɫɵ 
ɫɭɬɨɤ 

ɐɟɧɬɪ (58-51 ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 

Ɂɢɦɚ Ʌɟɬɨ Ɂɢɦɚ Ʌɟɬɨ 

0 1,98-0,898 1.85-0.852 1028,30 662,88 
1 2.05-1.05 2.002-1.03 870,10 633,20 
2 2.1-1.17 2.22-1.22 743,54 603,52 
3 2.17-1.17 2.3-1.3 822,64 593,63 
4 2.17-1.17 2.3-1.3 822,64 593,63 
5 2.1-1.1 2.3-1.3 854,28 593,63 
6 1,93-0.923 2,2-1.2 917,56 613,41 
7 0,35-0.352 1,6-0.6 996,66 712,35 
8 0.7+0.296 0.952+0.04 1328,88 821,18 
9 0.3+0.702 0.175+0.7 1487,08 831,08 
10 0.4+0.6 1 1439,62 989,38 
11 0.67+0.324 0.275+0.72 1344,70 939,91 
12 0.877+0.12 0.55+0.45 1265,60 890,44 
13 0.755+0.22 0.42+0.575 1281,42 910,23 
14 0.575+0.42 0.22+0.775 1376,34 949,80 
15 0.62+0.347 0.42+0.577 1313,06 910,23 
16 0.77+0.231 0.677+0.32 1313,06 870,65 
17 0.1+0.90 0.4+0.60 1550,36 920,12 
18 1 0.5+0.50 1582,00 900,33 
19 0.17+0.825 0.62+0.375 1518,72 845,92 
20 0.25+0.75 0.575+0.42 1502,90 791,50 
21 0.37+0.625 0.35+0.51 1439,62 811,29 
22 0.758+0.24 0.27+0.725 1313,06 771,71 
23 1.35-0.352 0,952+0.05 1107,40 732,14 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɦ ɦɨɳɧɨɫɬɶ ɜ 

ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ, 
ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.6 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ 
ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɩɥɚɤɚɬɟ. 
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Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ  
Pt

ɡ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ Pt
ɥ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

0 0 0 0 
1582,00 31,64 989,38 39,575 
1550,36 94,92 949,80 59,3625 
1518,72 142,38 939,91 59,3625 
1502,90 205,66 939,91 138,5125 
1487,08 442,96 920,12 187,9813 
1439,62 442,96 910,23 187,9813 
1439,62 885,92 910,23 257,2375 
1376,34 1139,04 900,33 336,3875 
1344,70 1281,42 890,44 425,4313 
1328,88 1439,62 880,54 524,3688 
1313,06 1439,62 870,65 959,6938 
1313,06 1439,62 831,08 1078,419 
1313,06 1850,94 821,18 1451,413 
1281,42 2072,42 792,49 1465,264 
1265,60 4445,42 791,50 2355,702 
1107,40 5711,02 732,14 2672,302 
1028,30 6248,9 712,35 3513,271 
996,66 7672,7 662,88 4047,533 
917,56 7150,64 633,20 3889,233 
870,10 7467,04 613,41 4087,108 
854,28 8131,48 603,52 4294,877 
822,64 8131,48 593,63 4294,877 
822,64 9950,78 593,63 4294,877 

 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ  

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟɪɚɡɜɢɜɚɸɳɚɹɫɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ 
ɦɚɤɫɢɦɭɦɨɦ ɧɚɝɪɭɡɤɢ, ɬɨ k=1 ɢ ɮɨɪɦɭɥɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ (2.11): 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ ݐ°Ͳ͵|ݏ݋ܿ − ͳͷ°| = ͳʹͺͷ,͵ͺ + ʹͻ͸,͸͵ ∙ Ͳ,ͻ͹ == ͳͷ͹ͳ,ͺͻ,
 

          
(2.11) 

  
ɝɞɟ   ௧ܲ௠௔௫– ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɟɫɹɰ; 

t    ɧɨɦɟɪ ɦɟɫɹɰɚ; 
ɚ, b - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɮɨɪɦɭɥɵ 2.13. 
 ˃ = ௖ܲ௠௔௫ + ܲˎ௠௔௫ʹ = ௖ܲ௠௔௫ ∙ ͳ + ܽˎʹ = ͳͷͺʹ · ͳ,͸ʹͷʹ = ͳʹͺͷ,Ͷ, 
 

 
 
 
 

   (2.12) 

ɝɞɟ max
cP – ɫɬɚɬɢɱɟɫɤɢɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 

       ɥa  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 

 
 

   (2.13) 
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ܾ = ௉೎೘𝑎ೣ+௉ˎ೘𝑎ೣଶ = ௖ܲ௠௔௫ ∙ ଵ+௔ˎଶ = ଵହ଼ଶ·଴,ଷ଻ହଶ = ʹͻ͸,Ͷ,   
()5 

ɝɞɟ max
cP – ɫɬɚɬɢɱɟɫɤɢɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 

      ɥa  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 
 

 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 

Ɇȼɬ 1164,7795,078,089,1571max  ɦɟɫ
ɫɭɬ
ttt PP  ,             (2.14) 

 

ɝɞɟ    max
tP – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɟɫɹɰ; 

         t
ɫɭɬ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ; 

         ɦɟɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɣ 
ɨɛɵɱɧɨ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,94—0,97 (ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɢɡ ɭɤɚɡɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ). 

ɉɨɫɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬ t
ɫɭɬ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɟɬɚ (ɢɸɧɹ - ɢɸɥɹ) ɢ 

ɡɢɦɵ (ɹɧɜɚɪɹ - ɞɟɤɚɛɪɹ), ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɨɧ ɢɡɦɟɧɹɟɬɫɹ ɥɢɧɟɣɧɨ (ɪɢɫɭɧɨɤ 2.4). 
ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ ɨɬɧɨɫɹɬɫɹ ɤ ɫɟɪɟɞɢɧɟ ɢɸɧɹ-ɢɸɥɹ ɢ ɹɧɜɚɪɹ-ɞɟɤɚɛɪɹ ɦɟɫɹɰɟɜ. 
ɉɨɷɬɨɦɭ ɩɥɨɬɧɨɫɬɶ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ ɦɟɫɹɰɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɟɝɨ ɫɟɪɟɞɢɧɵ. 
 

 
 

 

Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ t
ɫɭɬ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɩɪɢ ɡɚɞɚɧɧɵɯ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ  ʟ௠̝௔௫ = ͳͷ͹ʹ ʛʑ˕, 
ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ, ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ 
ɞɥɹ ɲɢɪɨɬɵ «ɐɟɧɬɪ» ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7.  
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Ɍɚɛɥɢɰɚ 2.7 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
Ɇɟɫɹɰ ߚ௧̝ ˖˕ 

 

 

1 0,78 1571,89 1164,77 
2 0,8 1495,12 1136,29 
3 0,82 1362,15 1061,11 
4 0,84 1208,60 964,47 
5 0,86 1075,63 878,79 
6 0,88 998,86 835,04 
7 0,88 998,86 835,04 
8 0,86 1075,63 878,79 
9 0,84 1208,60 964,47 
10 0,82 1362,15 1061,11 
11 0,8 1495,12 1136,29 
12 0,78 1571,89 1164,77 

 
Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɧɚ ɪɢɫɭɧɨɤ 2.5 ɢ ɪɢɫɭɧɨɤ 2.6. 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
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Ɋɢɫɭɧɨɤ 2.6 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
 

2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɜɵɱɢɫɥɹɟɦ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ: 

ɩɨɞɜ
Ƚɗɋ N ɩɪ ȽɗɋN k Q H   ,              (2.15) 

ɝɞɟ kN=8,5– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
         ɩɪ90%

iQ – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
         ɩɨɞɜ

Ƚɗɋɇ  – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ. 

  ɩɨɞɜ
Ƚɗɋ ȼȻ ɇȻ ɇȻɇ z z Q t h,                (2.16) 

ɝɞɟ  ȼȻz  – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ=1145 ɦ;  
  ɇȻ ɇȻz Q t – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 

ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ  ɩɨ 
ɭɫɥɨɜɢɸ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɪɚɜɟɧ 
0,95; 

 h = 1,3 ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ.  
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ZɇȻ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɝɪɚɮɢɤɨɦ ɪɚɫɯɨɞɨɜ ɜ ɇȻ  ɧɚ ɪɢɫɭɧɤɟ 
1.2. ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 

ɩɨɞɜ.
ȼɏɄ N ȼɏɄ ȽɗɋN k Q H   ,              (2.17) 

ɝɞɟ QȼХɄ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ     
ɤɨɦɩɥɟɤɫɚ. 
 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ: ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.8. 

 

Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
ɉɚɪɚɦɟɬɪɵ I II  III IV  V VI  VII VIII IX  X XI  XII 

Qɜɯɤ 256 256 256 256 513 513 513 513 513 513 256 256 

Q 90% 150 130 125 210 1740 2060 2020 1000 600 550 360 270 

Qɢɫɩɩ     0 0 0 0 0 0   
Qɮ 1 1 1 1 1 1 1 1 1 1 1 1 

Qɥɟɞ 11 2 8 -2 -35      4 14 

Qɫɭɦɦ ɩɨɬ 12 3 9 -1 -34 1 1 1 1 1 5 15 

Qɩɨɥ ɛɵɬ 162 133 134 209 1706 2061 2021 1001 601 551 365 285 

Q 90% 150 130 125 210 1740 2060 2020 1000 600 550 360 270 

Zɜɛ 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

Zɧɛ 1077 1077 1077 1078 1084 1085 1085 1082 1081 1081 1080 1079 

H 67 68 68 66 60 59 59 62 64 63 64 65 

Nɝɷɫ 86 75 72 118 890 1036 1018 531 325 295 197 150 

Qɜɯɤ 256 256 256 256 513 513 513 513 513 513 256 256 

Zɜɛ 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

Zɧɛ 1079 1079 1079 1079 1080 1080 1080 1080 1080 1081 1079 1079 

H 66 66 66 66 64 64 64 64 64 63 66 66 

Nɜɤɯ 143 143 143 143 279 279 279 279 279 276 143 143 

Nɝɷɫ-Nɜɯɤ -57 -68 -71 -24 610 757 739 251 45 19 54 7 
 

 
ɇɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɟɦ ɦɨɳɧɨɫɬɶ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɩɨɬɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ ɨɬɤɥɚɞɵɜɚɟɦ ɬɪɟɛɨɜɚɧɢɹ 
ȼɏɄ. 

Ⱦɥɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɫɜɟɪɯɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ 
ɫɱɟɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ 
ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɞɨɫɬɢɝɧɭɬɨ ɜ ɨɤɬɹɛɪɟ – 
ɦɚɪɬɟ ɦɟɫɹɰɟ, ɫ ɚɩɪɟɥɹ ɩɨ ɫɟɧɬɹɛɪɶ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɧɭɠɞɚɦ ȼɏɄ (ɪɢɫɭɧɨɤ 2.7). 
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Ɋɢɫɭɧɨɤ 2.7 –ɉɨɤɪɵɬɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ) 

 
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ 
ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ 
ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɂɚ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɧɨɹɛɪɶ. 

Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧёɦ ɪɚɜɟɧ  ɇɉɍ = 65 ɦ. 

ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɬɦɟɬɤɢ ɍɆɈ, ɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 1.1) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  

VɉɈɅȿɁɇ.=Vɇɉɍ. – VɍɆɈ. = 22,20 – 11,3 = 10,9 ɤɦ3,                   (2.18) 
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ɝɞɟ Vɇɉɍ  – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ;  
          VɍɆɈ  – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɍɆɈ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: ߚ = ௏˒ ˑˎௐ̅ = ଶଶ,ଶଷ଻଺,ଷସ = Ͳ,͹ʹ,                                        (2.19) 

ɝɞɟ ܹ̅ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ (ɩɪɨɢɡɜɟɞɟɧɢɟ ɫɪɟɞɧɟɝɨ 
ɪɚɫɯɨɞɚ ɧɚ ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ). 
 

2.8 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 
ɝɨɞɭ 

 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ Ƚɗɋ.  Ʉɪɢɬɟɪɢɟɦ 
ɨɰɟɧɤɢ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɝɨɞɭ ɫɪɟɞɧɟɣ ɜɨɞɧɨɫɬɢ ɞɥɹ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɣ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɩɪɢ 
ɭɫɥɨɜɢɢ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɧɟ ɦɟɧɶɲɢɯ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɛɨɬɟ 
Ƚɗɋ ɜ ɪɚɫɱɟɬɧɵɯ ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɚɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ ɪɚɫɫɦɨɬɪɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

1. Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
2. Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɫɪɚɛɨɬɤɢ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
ɉɨ ɤɚɠɞɨɦɭ ɪɟɠɢɦɭ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɫ ɛɨɥɶɲɟɣ 
ɜɵɪɚɛɨɬɤɨɣ. ɇɚɢɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɚɪɢɚɧɬ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 
ɭɪɨɜɧɹɦ ɧɚɩɨɥɧɟɧɢɹ ɜ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (Э=4,03 ɦɥɧ. 
Ɇȼɬ·ɱ). 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (ɪɢɫɭɧɨɤ 2.8). 
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Ɋɢɫɭɧɨɤ 2.8 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ 

ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
 

 

2.9  Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ȽЭɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 
ɇɚɡɧɚɱɢɬɶ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɪɟɡɟɪɜɧɵɯ 

ɦɨɳɧɨɫɬɟɣ. 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 

ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ: 
 N˖˔˕.ʒЭʠ = N˄˞˕.˓˃˄.ʒЭʠ + N˓ˈˊ.ʒЭʠ + Nˇ˖˄ˎ.ʒЭʠ ,                                                             (2.20) 
 

ɝɞɟ Ƚɗɋ
ɜɵɬ.ɪɚɛ.N  - ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ; 
        

Ƚɗɋ
ɜɵɬ.ɪɚɛ.N  - ɭɬɨɱɧɟɧɚ ɩɨɫɥɟ ɜɨɞɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 

        Ƚɗɋ
ɪɟɡN  - ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ Ƚɗɋ, ɫɨɫɬɨɢɬ ɢɡ ɚɜɚɪɢɣɧɨɝɨ 

ɢ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ. Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ɧɚ ɧɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɬɨ ˓ܰˈˊʒЭʠ = ͹͸ͷ ∙ Ͳ,Ͳ͵ = ʹ͵ ʛʑ˕; 

        Ƚɗɋ
ɞɭɛɥ.N  - ɞɭɛɥɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ Ƚɗɋ, Ƚɗɋ

ɞɭɛɥ.N 0  
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɦɟɟɦ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ: 
 ˖ܰ˔˕ʒЭʠ = ͹͸ͷ + ʹ͵ =  ͹ͺͺ ʛʑ˕.  
 

Ɉɩɪɟɞɟɥɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɦɨɧɬɚ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
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Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ 
ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 4 
ɝɨɞɚ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
  F˓ˈˏ˒˓.ʒЭʠ = N˖˔˕˒˓.ʒЭʠସ ଵଶ = ଻଼଼଼ = ͻͺ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.                                                   (2.21) 
 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

 Fɪɟɦ
Ɍɗɋ = (Nɭɫɬ

Ɍɗɋଶ ∙ ଵଶ ɦɟɫ + Nɭɫɬ
Ɍɗɋଶ ∙ ͳɦɟɫ) ∙ ଵଶ = ቀ଼ଶ଻ସ + ଼ଶ଻ଶ ቁ · ଵଶ = ͵ͳͲ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
.                     

                                                                                                                                           (2.22) 
 

ȼɩɢɲɟɦ ɩɨɥɭɱɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɬɚɛɥɢɰɚ 2.9.  

 

 
Ɍɚɛɥɢɰɚ 2.9  – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 

Ɋt, 
Ɇȼɬ 

Ɋɚɜ, 
Ɇȼɬ 

Ɋɧɚɝɪ, 
Ɇȼɬ 

Nɪɚɛ 
Ƚɗɋ, 
Ɇȼɬ 

Nɚɜ, 
Ɇȼɬ 

Nɧɚɝɪ 
Ƚɗɋ, 
Ɇȼɬ 

Nɪɟɦ 
Ƚɗɋ, 
Ɇȼɬ 

Nɭɫɬ 
Ƚɗɋ, 
Ɇȼɬ 

Nɪɚɛ 
Ɍɗɋ, 
Ɇȼɬ 

Nɚɜ 
Ɍɗɋ, 
Ɇȼɬ 

Nɧɚɝɪ 
Ɍɗɋ, 
Ɇȼɬ 

Nɪɟɦ 
Ɍɗɋ, 
Ɇȼɬ 

Nɭɫɬ, 
Ɇȼɬ 

1572 157 47 765 - 23   788 752 60 15   827 

1495 150 45 688 - 21   709 752 60 15   827 

1362 136 41 555 - 17   572 752 60 15   827 

1209 121 36 402 - 12   414 752 60 15   827 

1076 108 32 400 - 12   412 585 47 12 1 643 

999 100 30 380 - 11   391 529 42 11 94 582 

999 100 30 380 - 11   391 529 42 11 94 582 

1076 108 32 400 - 12   412 585 47 12 1 643 

1209 121 36 450 - 14 98 464 752 60 15   827 

1362 136 41 555 - 17   572 752 60 15   827 

1495 150 45 688 - 21   709 752 60 15   827 

1572 157 47 765 - 23   788 752 60 15   827 

 
ȼɚɪɢɚɧɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɱɟɬɨɦ 

ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɨɫɬɪɨɟɧ ɧɚ ɪɢɫɭɧɨɤ 2.8.  
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Ɋɢɫɭɧɨɤ 2.9 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɨ ɝɥɚɜɧɨɦɭ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ: 

 ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 

 ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɭɜɟɥɢɱɟɧɢɸ ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ 
ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ 
ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 
3.2 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
 

 Ⱦɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ,  ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ 
ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ.  

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: ܪʒЭʠሺܳʒЭʠሻ = ∇ʑʐ − ʜʐሺܳʜʐሻݖ − ∆ℎ,             (3.1) 

ɝɞɟ ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ; 
 ;ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻݖ 
 ∆ℎ –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 

ɪ
ɭɫɬ N Ƚɗɋ ȽɗɋN k ɇ Q   ,                          (3.2) 

 
ɝɞɟ ˖ܰ˔˕= 788 Ɇɜɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ; ݇𝑁– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܪʒЭʠ – ɧɚɩɨɪ ɧɚ Ƚɗɋ, ɤɨɬɨɪɵɣ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ 
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2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ுʒЭʠு˓ ,                      (3.3) 

ɝɞɟ max
ȽЭɋQ  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 

ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ H˓˃˔˚N = Ͷ͹,ʹ ɦ (ɪɢɫɭɧɨɤ 3.1). 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.  
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 
ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

ɇȻQ
 

ɥɟɬɨ
ɧɛz

 
ɡɢɦɚ
ɧɛz

 
ɇɉɍH  

ɍɆɈH  
1zɜɛH  H  Q  H  Q  

0 1073 1073 71 51 61 66 1500 35 1703 
200 1077 1078 66 47 57 62 1600 40 1820 
400 1080 1080 64 45 54 58 1700 45 1931 
600 1081 1081 63 44 53 55 1800 50 2035 
800 1081 1082 62 43 53 52 1900   
1000 1082 1082 62 42 52 49 2000   
1200 1082 1083 61 42 52 47 2100   
1400 1083 1084 61 41 51 45 2200   
1600 1084 1085 60 41 50 43 2300   
1800 1084 1085 59 40 50 41 2400   
2000 1085 1086 59 39 49 40 2500   
2200 1086 1086 58 39 48     
2400 1086 1087 58 38 48     
2600 1087 1087 57 38 48     

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɢɫɭɧɨɤ 3.1).  

ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ = 47,2 ɦ;  
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmin=36,2 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmax =65,5 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax = 2050 ɦ3/c. 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 
ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 

2) ɨɬɧɨɲɟɧɢɟ ு೘𝑖೙ு೘𝑎ೣ = ଷ଺,ଶ଻଴ = Ͳ,ͷʹ  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ. 

3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
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ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ɇmaxɛɵɥɨ ɛɵ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ 
ɧɚɩɨɪɭ ɇɩɪɟɞ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ɇmaxɇɩɪɟɞ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅȾ70-ȼ60° ɢ ɉɅ70-ȼ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. Ɍɭɪɛɢɧɭ ɊɈ75-ȼ ɧɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɬ.ɤ. ɫɨɨɬɧɨɲɟɧɢɟ  ு೘𝑖೙ு೘𝑎ೣ ɦɟɧɶɲɟ 0,6. 

 

Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
 

Ɍɚɛɥɢɰɚ 3.2  – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ70-ȼ ɉɅȾ70-ȼ60 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ 
 70 70 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  0,5254 0,5254 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ  106 107 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ  1340 1020 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 
 0,874 0,885 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  1340 1580 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ  0,55 0,57 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  0,46 0,345 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ  4 6 

ȼɹɡɤɨɫɬɶ ɜɨɞɵ  4 7 
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ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 𝜂˕ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

,                (3.4) 

ɝɞɟ 𝜂ʛ ʝ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɬɨɱɤɟ 
ɨɩɬɢɭɦɚ (ɬɚɛɥɢɰɚ 3.2); 

 ;ଵ ʛ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2)ܦ 
 ;ଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [1]ܦ 
 ;ʛ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ (ɬɚɛɥɢɰɚ 3.2)ܪ 
 ;ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɮɨɪɦɭɥɚ (3.7) – ˓ܪ 
 ʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣߥ 

ɝɢɞɪɨɬɭɪɛɢɧɵ; 
 ʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣߥ 

ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2). 
         ɂ − ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɂ = Ͳ,͹ͷ). 
 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: N˃ = ͻ,ͺͳ ∙ Qଵ˓′ ∙ Dଵଶ ∙ HN˓ ∙ √HN˓ ∙ η˕ ∙ ηˆ̝˓, 
               

(3.5) 

ɝɞɟ Qଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
 ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ηˆ̝˓ = Ͳ,ͻ͹). 

 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɭɫɬ
a

a

N
Z

N
 ,                  (3.6) 

ɝɞɟ  Nˆˠ˔˖˔˕ = ͹ͺͺ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ aZ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:   
 

ɚ

ɭɫɬ
ɚ Z

N
N .

                  (3.7) 
 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ:  
 
 












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1

1
`

D
Hnn ɪ

N
ɪIɪ 

,                 (3.8) 
 

ɝɞɟ  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 

 – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ nɫ. 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 

 nଵʜౣax′ = ୬˔Dభ√∆˓ʜౣax,                  (3.9) 

 nଵʜ˓′ = ୬˔Dభ√∆˓ʜ˓,               (3.10) 

 nଵʜౣi౤′ = ୬˔Dభ√∆˓Hౣi౤.               (3.11) 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ n`max, n p̀ ɢ 

n`min. Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ n`p ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ  ɢ 
ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 

 ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓.                                         (3.12) 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ n`min ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɧɚɩɨɪɭ ɇmax, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (3.12) ɜɦɟɫɬɨ ɇɪ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 

 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɜɫɟɯ ɞɢɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.3. 
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Ɍɚɛɥɢɰɚ 3.3 – ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 70-ȼ60 

D1, ɦ 6 6,7 7,1 7,5 8 9 10,6 η˕ 0,934 0,935 0,936 0,936 0,936 0,937 0,938 ∆˓ 1,056 1,057 1,057 1,058 1,058 1,059 1,06 N′˃ , ɤȼɬ 107094 133654 150156 167621 190807 241698 335664 Z′˃ , ɲɬ 7,358 5,895 5,247 4,701 4,129 3,26 2,347 Z˃,ɲɬ 8 7 6 5 5 4 3 N˃, ɤȼɬ 98,5 112,6 131,3 157,6 157,6 197 262,7 nଵʜౣi౤′ , ɨɛ/ɦɢɧ 89,65 92,39 90,84 89,58 89,6 89,48 90,28 nଵʜ˓′ , ɨɛ/ɦɢɧ 106,2 109,4 107,6 106,1 106,2 106 107 nଵʜౣax′ , ɨɛ/ɦɢɧ 121,14 124,83 122,74 121,03 121,07 120,9 121,98 n′̝ , ɨɛ/ɦɢɧ 125 112 106,5 100 94 83 70,8 nc, ɨɛ/ɦɢɧ 125 115,4 107,1 100 93,8 83,3 71,4 Qଵ˓′ ∙ η˕ 0,963 0,964 0,965 0,965 0,965 0,966 0,967 

ɉɨɥɭɱɟɧɧɨɟ ɫɨɱɟɬɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ D1, Za ɢ nɫ ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ, ɟɫɥɢ 
ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɩɨ Q`Imax ɢ  ɞɥɹ 
ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɢ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ 
ɥɟɠɢɬ ɩɪɚɜɟɟ ɨɩɬɢɦɭɦɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɨɥɟɟ ɩɨɥɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɬɭɪɛɢɧɵ. Ɍɚɤɠɟ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɞɨɫɬɚɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ.  

ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɜɵɛɢɪɚɟɦ ɬɭɪɛɢɧɭ ɉɅȾ 70–ȼ, ɫ 
D1=7,1ɦ. 

 
3.3 ɉɪɨɜɟɪɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 

ɪɚɫɯɨɞɭ 
 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ  ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ 
ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ʜ௠௔௫ ɢ ʜ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳூ′ = ொ݉𝑖݊௓𝑎·஽భమ·√௣·ு.                                                                                          (3.13) 

 
Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɤɚɤ  

ɩɪɚɜɢɥɨ, ɪɚɜɟɧ ɟɞɢɧɢɰɟ, ɬɨ: 
 

 Ⱦɥɹ ɉɅȾ70-ȼ-60°-710: 
 ܳூ′ = ொ݉𝑖݊௓𝑎·஽భమ·√௣·ு೘𝑎ೣ = ଶହ଺ଵ·଻.ଵమ·√ଵ,଴ହ଻·଺଺.ଶ଻ = Ͳ,͸Ͳ͸,  
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ܳூ′ = ொ݉𝑖݊௓𝑎·஽భమ·√௣·ு೘𝑖೙ = ଶହ଺ଵ·଻.ଵమ·√ଵ,଴ହ଻·ଷ଻.ଷ = Ͳ,ͺͳͻ.  

 
ɉɪɢ ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɬɭɪɛɢɧɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 

ɪɚɫɯɨɞɟ, ɬɚɤ ɤɚɤ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, 
ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ). 
 
 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɇɞɨɩ

s= 10,3 - /900 - ·ɇp- Δɇs+ ΔZɯ.ɩɥ,                                                (3.14) 
 

ɝɞɟ   - ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ, ɩɪɢɧɢɦɚɟɦɚɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɜɧɨɣ ɇɍɪ;  

Δɇs = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɢɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ   ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ;  

ΔZɯ.ɩɥ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɞɥɹ ɨɫɟɜɵɯ ɞɢɚɝɨɧɚɥɶɧɵɯ 
ɬɭɪɛɢɧ (ɉɅȾ) - ΔZɯ.ɩɥ= -D1/2. 
 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ɇɉɍ; 
 Ɋɚɛɨɬɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
 Ɋɚɛɨɬɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɪ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.17: 

,                     (3.17) 

ɝɞɟ B = 10,33 ɦɟɬɪɨɜ ɜɨɞɧɨɝɨ ɫɬɨɥɛɚ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
          - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 
          kσ = 1,1 – 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɶɧɨɣ  ɝɢɞɪɨɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ (ɩɪɢɧɢɦɚɟɦ kσ = 1,1); 
          σ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 

ɉɅХZ .  – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ – ɬɭɪɛɢɧ  ∆ܼ௑ʞʚ = Ͳ  
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ɋɜɟɞёɦ ɞɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɩɨ ɜɫɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ ɜɚɪɢɚɧɬɚɦ ɬɭɪɛɢɧ ɜ 
ɬɚɛɥɢɰɭ 3.4. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɄɉȾ ɧɪ.ɬ. ɜ «ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ»  ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ 
ɩɨɩɪɚɜɤɭ ɧɚ ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ: 

 
ɧ ɪ.ɬ  = ɦ + Δ ,                                                                                       (3.18)  

 
ɝɞɟ Δ - ɩɨɩɪɚɜɤɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɪɚɧɟɟ ɩɨ (3.7).  
 

Ⱦɥɹ ɉɅȾ70-ȼ-60°-710:ɧ ɪ.ɬ  = 0,885 + 0,05 = 0,935. 
 
Ɍɚɛɥɢɰɚ 3.4– ɉɨɤɚɡɚɬɟɥɢ ɬɭɪɛɢɧ 

Ɇɚɪɤɚ ɬɭɪɛɢɧɵ 
D1, 
ɦ 

n, 
ɨɛ/ɦɢ

ɧ 

ɇɞɨɩ
s, 

ɦ ɧ ɨpt ɧ  ɪ.ɬ. 
nI

'
p, 

ɨɛ/ɦɢɧ 
nI

'
ɨpt, 

ɨɛ/ɦɢɧ 

ɉɅȾ70-ȼ-60-560 5,6 136,4 -4,58 0,905 0,934 132,0 109 
ɉɅȾ70-ȼ-60-710 7,1 107,1 -4,28 0,905 0,936 105,2 109 

ɉɅȾ70-ȼ-60-1060 10,6 71,4 -3,65 0,905 0,938 66,9 108 
ɉɅ70-ȼ-600 6 125 -8,3 0,901 0,926 123,43 107 
ɉɅ70-ȼ-850 8,5 88,2 -8,31 0,901 0,93 87,3 107 
ɉɅ70-ȼ-900 9 83,3 -8,31 0,901 0,931 82,5 107 

 
ɋɪɚɜɧɢɜɚɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɬɭɪɛɢɧ ɜɵɛɢɪɚɟɦ ɬɭɪɛɢɧɭ ɉɅȾ70-ȼ-60-

710, ɜɪɚɳɚɸɳɭɸɫɹ ɫ ɱɚɫɬɨɬɨɣ 107,1 ɨɛ/ɦɢɧ. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ  ɇS = 
-4,30 ɦ. Ɋɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ ɧɚ Ƚɍɏ ɥɟɠɢɬ ɜ ɡɨɧɟ ɨɩɬɢɦɭɦɚ. ɉɨɷɬɨɦɭ 
ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɜɟɞёɦ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ70-ȼ-60-710, ɩɪɢɧɹɜ ɷɬɨɬ 
ɜɚɪɢɚɧɬ ɜ ɤɚɱɟɫɬɜɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɚɹ ɬɭɪɛɢɧɚ 
ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɩɨ ɜɵɫɨɬɟ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɩɬɢɦɚɥɶɧɵɦ ɄɉȾ. 
 
 

3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɜ ɩɥɚɧɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ 
 

Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɫ ɭɱɟɬɨɦ ɬɚɤɨɝɨ ɞɨɩɭɳɟɧɢɹ: 𝑣௨ · ݎ =  .ݐݏ݊݋ܿ
 

 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ˅˘௩˔˓ .                                                                                                    (3.19) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

˘˅ߩ  = √ி˅ ˘గ  .                                                                                                (3.20) 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ:  
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ܽ = ஽రଶ + ଶ̆˅ߩ√ − ቀுభଶ ቁଶ .                                                                            (3.21) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 ܴ˅˘ = ܽ +  (3.22)                                                                                            .˘˅ߩ
 

Ɂɧɚɱɟɧɢɟ /ɫ: 
 ʠ = ௔−√௔మ−ఘ˅˘మ.                                                                                          (3.23) 

 
Ɂɧɚɱɟɧɢɟ ߩ ˋ ݔ: 
ݔ  = ଶ̆˅ߩ√ − ቀுభଶ ቁଶ .                                                                                     (3.24) 
ଶߩ  = ଶݔ + ቀுభଶ ቁଶ.                                                                                       (3.25) 

 
ɋɜɟɞёɦ ɞɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɩɨ ɬɭɪɛɢɧɟ ɜ ɬɚɛɥɢɰɭ 3.5. 

 
 

Ɍɚɛɥɢɰɚ 3.5 – ɉɚɪɚɦɟɬɪɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ φ/ɫ x x2 p2 p ɚ R 

345 0,72 3,90 15,21 17,12 4,14 9,98 14,12 
333 0,69 3,78 14,29 16,20 4,03 9,89 13,91 
321 0,67 3,66 13,39 15,30 3,91 9,79 13,70 
309 0,64 3,54 12,50 14,41 3,80 9,69 13,49 
297 0,62 3,41 11,62 13,53 3,68 9,59 13,27 
285 0,59 3,28 10,76 12,67 3,56 9,49 13,05 
273 0,57 3,15 9,91 11,82 3,44 9,38 12,82 
261 0,54 3,01 9,07 10,98 3,31 9,27 12,58 
249 0,52 2,87 8,25 10,16 3,19 9,16 12,34 
237 0,49 2,73 7,44 9,35 3,06 9,04 12,09 
225 0,47 2,58 6,65 8,56 2,93 8,91 11,84 
213 0,44 2,42 5,86 7,77 2,79 8,78 11,57 
201 0,42 2,26 5,10 7,01 2,65 8,64 11,29 
189 0,39 2,08 4,34 6,25 2,50 8,49 10,99 
177 0,37 1,90 3,59 5,50 2,35 8,33 10,67 
165 0,34 1,69 2,85 4,76 2,18 8,15 10,33 
153 0,32 1,45 2,11 4,02 2,01 7,94 9,94 
141 0,29 1,16 1,35 3,26 1,81 7,67 9,47 
 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɫɟ 

ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
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Ⱦɥɹ ɪɚɫɱёɬɚ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ R, ɞɥɹ ɤɚɠɞɨɝɨ 
ɭɝɥɚ ɫɩɢɪɚɥɢ. ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢܴ = ݂ሺ°ሻ ɢɫɯɨɞɹ ɢɡ ɯ ɬɚɛɥ. Ⱥ.4 ɢ 
ɩɪɢɦɟɪɧɨ ɩɪɨɞɥɟɜɚɟɬɫɹ ɞɨ ɧɨɪɦɚɥɶɧɨɝɨ ɜɢɞɚ. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܴ = ݂ሺ°ሻ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɨɤ 3.2 ɢ ɪɢɫɭɧɨɤ 3.3. 
 

 
 

Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܴ = ݂ሺ°ሻ 
 

 

 
Ɋɢɫɭɧɨɤ 3.3 – ɑɟɪɬɟɠ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (ɪɚɡɦɟɪɵ ɜ ɦ) 
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3.6  ɉɨɞɛɨɪ ɢ ɤɨɧɬɪɨɥɶɧɵɣ ɪɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
 

ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɟɬɫɹ ɢɡɨɝɧɭɬɚɹ ɨɬɫɚɫɵɜɚɸɳɚɹ ɬɪɭɛɚ, ɝɟɨɦɟɬɪɢɱɟɫɤɢ 
ɩɨɞɨɛɧɭɸ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɟ. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɞɢɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢ ɧɚɬɭɪɵ ɪɢɫɭɧɨɤ 3.4. 

ȼ ɤɚɱɟɫɬɜɟ ɭɡɥɨɜɵɯ ɬɨɱɟɤ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɟɱɟɧɢɹ: 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ: 

ଵ−ଵܦ  = ˎ˓ˑˆܦ =  Ͳ,ͻͻͷ · ଵܦ =  Ͳ,ͻͻͷ ·  ͹,ͳ =  ͹,Ͳ͸ ˏ;                             (3.26) 
 ݈ଵ−ଵ = Ͳ ˏ.                                                                                                   (3.27) 

 

ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ: 
ଶ−ଶܦ  = ˍܦ =  ͳ,ʹͷʹ · ଵܦ =  ͳ,ʹͷʹ ·  ͹,ͳ =  ͺ,ͻ ˏ;                                   (3.28) 
 ݈ଶ−ଶ = Ͳ + ͳ,Ͷͷͷ · ଵܦ = Ͳ + ͳ,ͷͶͻ · ͹,ͳ = ͳͲ,ͻͻ ˏ.                                (3.29) 

 

ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ: 
 ℎଷ−ଷ = Ͳ,͸ʹ͸ · ଵܦ =  Ͳ,͸ʹ͸ ·  ͹,ͳ =  Ͷ,Ͷ ˏ;                                               (3.30) 
 ݈ଷ−ଷ = ͳͲ,ͻͻ + ͳ,͸ͳ͹ · ଵܦ = ͳͲ,ͻͻ + ͳ,͸ͳ͹ · ͹,ͳ = ʹʹ,Ͷ͹ ˏ.                 (3.31) 
 

ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɢɮɮɭɡɨɪɚ: 
 ℎସ−ସ = ͳ,ʹʹͶ · ଵܦ =  ͳ,ʹʹͶ · ͹,ͳ =  ͺ,͹ ˏ;                                              (3.32) 
 ݈ସ−ସ = ʹʹ,Ͷ͹ + Ͷ,ͷ͸ͷ · ଵܦ = ͳͶ,ͺ + Ͷ,ͷ͸ͷ · ͹,ͳ = ͷͶ,ͺͺ ˏ.                  (3.33) 

 

 

 

Ɋɢɫɭɧɨɤ 3.4 – Ɉɫɧɨɜɧɵɟ ɫɟɱɟɧɢɹ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
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ɋɪɟɞɧɢɟ ɦɟɪɢɞɢɚɧɧɵɟ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɤɢɧɟɬɢɱɟɫɤɢɟ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ɜ ɫɟɱɟɧɢɹɯ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɯɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɮɨɪɦɭɥɚɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.6. ɢ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 3.5 ɢ 
3.6. 

 

V i-i= Qk/Fi-i,                (3.34) 
 

Еi-i = 100·Vi-i
2/(2gHp).                                                                            (3.35) 

 
Ɍɚɛɥɢɰɚ 3.6 – Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ =  (l) ɢ ɫɪɟɞɧɟɣ 
ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ Е= Е(l) 

ɋɟɱɟɧɢɟ ɨɩɬi-i , ɦ/ɫ. maxi-i ,   ɦ/ɫ Еi-iɨɩɬ,%. Еi-imax, %. l, ɦ. 

1-1 9,3 14,4 9,3 22,3 0 
2-2 5,9 9,1 3,7 8,9 6,2 
3-3 2,7 4,3 0,8 2,0 16,3 
4-4 2,0 3,1 0,4 1,0 48,7 

 

 
Ɋɢɫɭɧɨɤ 3.5 -  ɂɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 

ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
 

 
Ɋɢɫɭɧɨɤ 3.6 -ɂɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
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3.7 Ɏɨɪɦɭɥɢɪɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɭ ɢ ɜɵɛɨɪ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ  
ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ (ɋȺɊɌ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɭɪɛɢɧɨɣ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɜ 
ɉɅȾ ɬɭɪɛɢɧɚɯ. ɋȺɊɌ ɜɤɥɸɱɚɟɬ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ (Ɇɇɍ) ɞɥɹ ɩɢɬɚɧɢɹ 
ɦɚɫɥɨɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɤɨɥɨɧɤɭ ɭɩɪɚɜɥɟɧɢɹ (Ʉɍ), ɫɟɪɜɨɦɨɬɨɪɵ (ɋ) ɢ 
ɫɨɟɞɟɧɢɬɟɥɶɧɵɟ ɦɚɫɥɨɩɪɨɜɨɞɵɸ. ɋ ɩɨɦɨɳɶɸ ɋȺɊɌ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɭɫɤ, 
ɨɫɬɚɧɨɜɤɚ, ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɞɞɟɪɠɚɧɢɟ 
ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 

Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɉɅȾ ɬɭɪɛɢɧ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɪɚɮɢɤ (ɩɪɢɥɨɠɟɧɢɟ Ȼ). 

ɉɪɢ ܪ௣ = Ͷ͹,ʹʹ ˏ. ɢ ܦଵ = ͹,ͳ ˏ  ɩɪɢɧɢɦɚɟɬɫɹ Ɇɇɍ 2,0/2 – 40 – 20 – 3.  
 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɇɨɦɢɧɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 

ɧɚɡɧɚɱɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ nɫɢɧɯ = 107,1 (ɨɛ/ɦɢɧ). 
Ɋɚɡɝɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɪɚɫɱёɬɧɵɟ ɩɨ ɩɪɨɱɧɨɫɬɢ 

ɧɚɝɪɭɡɤɢ ɝɟɧɟɪɚɬɨɪɚ, ɡɚɞɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 
 

nɪɚɡɝ = kɪɚɡɝ·nɫɢɧɯ=246,33 (ɨɛ/ɦɢɧ),                                                              (3.36) 
 

ɝɞɟ  kɪɚɡɝ  ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  2,1- 2,4 ɞɥɹ ɉɅ ɢ ɉɅȾ ɬɭɪɛɢɧ.  
 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɜɢɞɟ: 
 

Nɝɟɧ = Nɬ·ɝɟɧ =130000,1 (ɤȼɬ),                                                                   (3.37) 
 

ɝɞɟ ɝɟɧ  = 0,975 – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ; 
      Nɬ = 131300 (ɤȼɬ) – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ. 
 

ɉɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

Sɝɟɧ = Nɝɟɧ / ɫosφ =144444,6 (ɤȼ·Ⱥ) ,                                                          (3.38) 
 

ɝɞɟ ɫosφ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
 

ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɟɝɨ ɦɚɯɨɜɨɣ ɦɨɦɟɧɬ ɩɪɢɛɥɢɠɟɧɧɨ ɨɰɟɧɢɜɚɸɬɫɹ 
ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ ɫɨɨɬɧɨɲɟɧɢɹɦ. 

Ⱦɢɚɦɟɬɪ ɪɚɫɬɨɱɤɢ ɫɬɚɬɨɪɚ: 
 

Dɜɧ. ɫɬɚɬɨɪɚ  = 2,6·(Sɝɟɧ) 0,25 ·(nɫɢɧɯ) –0,3333 = 11,12 (ɦ).                                     (3.39) 
 

ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
 

Gɪɨɬ  = 0,8·(Dɜɧ. ɫɬɚɬɨɪɚ  – 1) = 8,10 (Ɇɇ).                                                      (3.40) 
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Ɇɚɯɨɜɨɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
 
GD2 = 10·(Sɝɟɧ) 0,8 · (nɫɢɧɯ)–1,2 = 492,06 (Ɇɇ·ɦ2).                                           (3.41) 
 

Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ ɚɝɪɟɝɚɬɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ: ɜɟɫɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ Gɪɨɬ, ɜɟɫɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɜɚɥɚ ɬɭɪɛɢɧɵ 
Gɬ  ɢ ɨɫɟɜɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɫɢɥɢɹ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ Pɨc

ɝɢɞɪ. 
ȼɟɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫ ɜɚɥɨɦ ɬɭɪɛɢɧɵ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ ɜ ɜɢɞɟ: 
 

Gɬ = kG·(D1)α·(ɇmax)β = 3,28 (Ɇɇ),                                                                          (3.42) 
 

ɝɞɟ  kG = 0,003; α = 2,5; β = 0,5; (ɞɥɹ ɉɅȾ) 
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 

Pɨc
ɝɢɞɪ = kɨɫ ·(D1

2  - dɜɬ
2)·ɇmax= 13,09 (Ɇɇ),          (3.43) 

 
ɝɞɟ  kɨɫ = 0,0056 ɞɥɹ ɉɅȾ ɬɭɪɛɢɧ;  

dɜɬ = 0,548·D1 – ɞɢɚɦɟɬɪ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
 

Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ ɚɝɪɟɝɚɬɚ: 
 

Pɨɫ = Gɪɨɬ + Gɬ + Pɨc
ɝɢɞɪ = 24,24 (Ɇɇ).                  (3.44) 

 

Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ Dr (ɪɚɫɬɨɱɤɢ ɫɬɚɬɨɪɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɟɞɟɥɶɧɨɣ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɬɨɪɚ v˒˓ˈˇ : 

 Dr ଺଴·୴˒˓ˈˇπ·୬˓˃ˊˆ .                                                                                                 (3.45) 

 

Ɋɚɡɝɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 n˓˃ˊˆ = k˓˃ˊˆ · n = ʹͶ͸,͵ ˑ˄ˏˋː,                                                                   (3.46) 

 

ɝɞɟ  n − ːˑˏˋː˃ˎ˟ː˃ˢ ˚˃˔˕ˑ˕˃ ˅˓˃˜ˈːˋˢ; 
 k˓˃ˊˆ – ɞɥɹ ɉɅȾ ɩɪɢɧɢɦɚɟɦ 2,3 

 

Ⱦɢɚɦɟɬɪ ɪɚɫɬɨɱɤɢ ɫɬɚɬɨɪɚ ɨɛɵɱɧɨ ɦɟɧɶɲɟ ɞɢɚɦɟɬɪɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ D˃ ɭ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ 50 ɫɦ. 

 D˃ = Ͳ,ͷ + Dr = Ͳ,ͷ + ͳʹ,͸ = ͳ͵,ͳ ˏ.                                                       (3.47) 
 

ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 ݈˃ = ௌˆˈː௖ˠ·Drమr·௡ = Ͳ,͹ͺ ˏ.                                                                                (3.48) 
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ɝɞɟ  cˠ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ 
ɜɨɞɹɧɨɦ ɨɯɥɚɠɞɟɧɢɹ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ cˠ = ͳͳ; 

 ܵˆˈː – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
 

ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɜɟɥɢɱɢɧɚɦ 82 ɫɦ. 
ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 ݀˅ = ͳʹ · √𝑁ˆˈː௡య = ͳʹ͹,͵ͷ cˏ.                                                                      (3.49) 

 

ɝɞɟ  ܰ ˆˈː – ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɤȼɬ. 
 

Ɉɤɪɭɝɥɹɟɦ ɡɧɚɱɟɧɢɟ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 130 ɫɦ. 
 

ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 ݀˅′ = √݀˅ · ቀ݀˅ଷ − ͳͳ͵ · 𝑁ˆˈː௡ ቁర = ͳʹͷ,ʹ͸ cˏ.                                              (3.50) 

 
Ɉɤɪɭɝɥɹɟɦ ɡɧɚɱɟɧɢɟ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 125 ɫɦ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɷɥɟɦɟɧɬɨɜ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 

Ɍɚɛɥɢɰɚ 3.7 – Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɗɥɟɦɟɧɬ ɝɟɧɟɪɚɬɨɪɚ ɉɚɪɚɦɟɬɪ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɬɨɪ 
ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ ℎ˔˕ ሺͳ,͹ ÷ ͳ,ͻሻ݈௔ 1,39 ɦ 

Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ܦ˔˕ ሺͳ,Ͳͷ + Ͳ,ͲͲͳ͹݊଴ሻܦ௥ 15,5 ɦ 
Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ܦ௔ ܦ௥ + ሺͲ,ͷ ÷ Ͳ,ͻሻ 13,1 ɦ 

ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ ℎ˅.ˍ. ሺͲ,ͳ ÷ Ͳ,ͳʹሻܦ௥ 1,26ɦ 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ 15,5 ˕˔ܦ .ˍ.˅ܦ ɦ 

ɉɨɞɩɹɬɧɢɤ 
ȼɵɫɨɬɚ ℎ˒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͹ሻܦ௥ 1,89 ɦ 

Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ ܦ˒ ሺͲ,Ͷ ÷ Ͳ,ͷሻܦ௥ 5,04 ɦ 

Ɍɭɪɛɢɧɧɚɹ ɲɚɯɬɚ 
ȼɵɫɨɬɚ ℎ˛ ʹ,ͷ ÷ ͵,ͷ 3 ɦ 

Ⱦɢɚɦɟɬɪ ܦ˛ ሺͳ,͵ ÷ ͳ,ͷሻܦ௥ 16,38 

ɇɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ ℎː.ˍ. ሺͲ,ʹͷ ÷ Ͳ,͵Ͳሻ3,3 ˛ܦ ɦ 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ ܦː.ˍ. ܦ˛ + Ͳ,ͷ 16,88 ɦ 

ɇɚɞɫɬɪɨɣɤɚ 
ȼɵɫɨɬɚ ℎ଴ ሺͲ,ͳͷ ÷ Ͳ,ʹͲሻܦ௥ 1,9 ɦ 

Ⱦɢɚɦɟɬɪ ݀଴ ሺͲ,͵ͷ ÷ Ͳ,Ͷͷሻܦ௥ 4,41 ɦ 

Ʉɪɚɬɟɪ 
Ⱦɢɚɦɟɬɪ ܦˍ˓ ሺͳ,Ͷ ÷ ͳ,ͷሻܦ௥ 17,6 ɦ 

Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɪɨɯɨɞɚ 
b Ͳ,Ͷ ÷ Ͳ,ͷ 0,5 ɦ 

 
3.8 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ 

 
ɉɪɢ ɜɵɛɨɪɟ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ 

ɫɥɟɞɭɸɳɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: ɜɵɫɨɬɭ ɚɝɪɟɝɚɬɚ ɢ ɫɜɹɡɚɧɧɭɸ ɫ 
ɧɟɣ ɫɬɨɢɦɨɫɬɶ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɜɟɫ ɢ ɫɬɨɢɦɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɢ ɬɭɪɛɢɧɵ, ɄɉȾ 
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ɝɟɧɟɪɚɬɨɪɚ, ɜɢɛɪɚɰɢɨɧɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ ɚɝɪɟɝɚɬɚ, ɧɚɞёɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɩɨɞɩɹɬɧɢɤɚ. ȼ ɢɡɜɟɫɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɦɨɳɧɨɫɬɟɣ, ɝɚɛɚɪɢɬɨɜ ɢ ɫɤɨɪɨɫɬɟɣ 
ɜɪɚɳɟɧɢɹ ɜɵɛɨɪ ɬɢɩɚ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɞɧɨɡɧɚɱɧɨ, ɧɨ ɫɭɳɟɫɬɜɭɟɬ 
ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ, ɝɞɟ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɨɛɚ ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɬɢɩɚ. 

ɉɨ ɫɬɚɬɢɫɬɢɤɟ ɜɵɩɨɥɧɟɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ 
ɡɨɧɬɢɱɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ:  

1) ɉɪɢ n 150 ɨɛ/ɦɢɧ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɞɜɟɫɧɨɣ ɬɢɩ, ɩɪɢ n 75 ɨɛ/ɦɢɧ – 
ɡɨɧɬɢɱɧɵɣ. 

2) ȿɫɥɢ ɞɢɚɦɟɬɪ ܦ௥ͳͲ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɞɜɟɫɧɨɣ ɬɢɩ, ɟɫɥɢ ܦ௥ͳͲ – 
ɡɨɧɬɢɱɧɵɣ. 

3) ȿɫɥɢ ɨɬɧɨɲɟɧɢɟ ௟𝑎஽𝑟 Ͳ,ͳͷ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɞɜɟɫɧɨɣ ɬɢɩ, ɟɫɥɢ ௟𝑎஽𝑟 Ͳ,ͳͷ – 

ɡɨɧɬɢɱɧɵɣ, ௟𝑎஽𝑟 = ଴,଼ଶଵଶ,଺ = Ͳ,Ͳ͸ͷ. 
 
Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 

D*
ɜ ≥ (5,1·Mɤɪ / [τɞɨɩ])0,33,                                                                     (3.51) 

 
ɝɞɟ [τɞɨɩ] = 30 ÷ 35 Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ Mɤɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
Mɤɪ = 0,00974N/nɫɢɧɯ = 11,65 (ɤɇ·ɦ),                                                          (3.52) 

 
D*

ɜ ≥ (5,1· 11,65 / [35])0,33 = 1,18 (ɦ). 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ: 
 

Dɜ = 1,2 (ɦ). 
 

Ɋɚɫɱɟɬ ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨɞɲɢɩɧɢɤɚ  
 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɞɲɢɩɧɢɤ ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ ɧɚ 
ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. 

Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 
ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ: 
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Rɪɚɞ = 0,8 · N /(nɫɢɧɯ · D1) = 134,68 (ɤɇ).                                                    (3.53) 
 

ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
  
R1 = Rɪɚɞ/(1+ 2Cosα +2Cos(2α)),                                                            (3.54) 
             

ɝɞɟ  α – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 
 

α = 3600/ Zɫɟɝɦ = 360                                                                                               (3.55) 
   

R1 = 134,68/(1+ 2Cos 360 +2Cos(2·360)) = 41,62 (ɤɇ).  
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
  
 ɪɭɞ= R1 /(lɫɟɝɦ· hɩ) =244,8 (ɤɉɚ),                                                                   (3.56) 
 

ɝɞɟ  lɫɟɝɦ  – ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱёɦ: 
 
lɫɟɝɦ= (0,85  0,90) π · dɩ / Zɫɟɝɦ =0,34 (ɦ),                                                    (3.57) 
 

ɝɞɟ  dɩ – ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15 
– 20 ɦɦ ɛɨɥɶɲɟ D*

ɜ: 
 
dɩ = 1,2 + 0,02 = 1,22 ɦ. 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
 
[ɪɭɞ] = 50 · U = 672,58 (ɤɉɚ),                      (3.58) 
 
 U = π · nɫɢɧɯ · dɩ / 30 = 13,45 (ɦ/ɫ).                                                              (3.59) 

 
Ɍɚɤ ɤɚɤ ɪɭɞ< [ɪɭɞ], ɬɨ ɜɵɛɪɚɧɧɵɣ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɫɩɨɫɨɛɟɧ 

ɜɨɫɩɪɢɧɹɬɶ ɜɫɟ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
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4 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ  

 
4.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 

 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɪɟɱɧɨɣ ɝɢɞɪɨɭɡɟɥ ɢɦɟɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɟ. ȼ 

ɫɨɫɬɚɜ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɢɬ ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɩɪɢɩɥɨɬɢɧɧɚɹ ɫɨɜɦɟɫɬɧɨ ɫ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɨɣ, ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢ ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ. 

Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ, ɬɢɩɭ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ 
(ℎ˒ˎ = ͹ʹ ˏ II  ɤɥɚɫɫ, ɝɪɭɧɬ - ɝɪɚɧɢɬ), ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ( ˖ܰ˔˕ = ͹ͺͺ ʛʑ˕ −  II ˍˎ˃˔˔, ܸ˅ ˑˇ = ʹʹ,ʹ ˍˏଷ − I ˍˎ˃˔˔). ɉɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ - I. 

ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ. Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ I ɤɥɚɫɫɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 0,1% [1].  

 
4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ. 

 
ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟ ɝɪɟɛɧɹ 

ɩɥɨɬɢɧɵ ɢ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɹɯ 
ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɩɨɞɡɟɦɧɚɹ ɱɚɫɬɶ 
ɩɥɨɬɢɧɵ, ɟɟ ɛɵɤɢ ɢ ɭɫɬɨɢ. 

ɉɨ [2] ɩɪɢɧɢɦɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ: ɞɥɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 1000 Ɇȼɬ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɧɚɡɧɚɱɚɟɬɫɹ I, 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ I-ɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ ɪɚɜɟɧ: n=1,25. 

 
4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ܽ,              (4.1) 
 ∇ʒʐʞ = ∇ʣʞʢ + ℎଵ% + ܽ.              (4.2) 
 

ɝɞɟ   ℎଵ%  – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; 
 a − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ– 

0,8 ɦ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ. 
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ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ (ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ)  –  2% (ܸ ௪ = ʹͲ ˏ/˔ሻ,  ɚ ɩɪɢ 
ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ – 20% (ܸ ௪ = ͳͷ ˏ/˔ሻ. 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Ƚɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɪɨɜɧɟ: 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ଵଵସହ−ଵ଴଻ଷଶ = ͵͸ ˏ.            (4.3) 
 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 

௪ܸଶܮ݃  = ͻ,ͺͳ ∙ ͳ͸ͲͲͲʹͲଶ = ͵ͻʹ,Ͷ, 
௪ܸݐ݃  = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͲ = ͳͲͷͻͶ,ͺ. 
 

ɝɞɟ  t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, 21600 ɱ; 
ܮ  − ɞɥɢɧɚ ɜɨɥɧɵ ɪɚɡɝɨɧɚ 16,00 ɤɦ; 

 
Ⱦɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ (d > 0,5⋅λd) ɩɨ ɧɚɣɞɟɧɧɵɦ ɛɟɡɪɚɡɦɟɪɧɵ 

ɤɨɦɩɥɟɤɫɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɜɵɱɢɫɥɹɸɬ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ [ʹ] 

 ݃ℎ̅௪ܸଶ = Ͳ,Ͳ͵,        ݃ℎ̅௪ܸଶ = Ͳ,Ͳͺͷ,        ܸ݃ܶ̅௪ = ʹ,ʹ͹,        ܸ݃ܶ̅௪ = Ͷ,ʹ, 
 
ȼɵɛɢɪɚɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɫɨɬɵ 

ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 ℎ̅ = Ͳ,Ͳ͵ ⋅ ௪ܸଶ݃ = Ͳ,Ͳ͵ ∙ ʹͲଶͻ,ͺͳ = ͳ,ʹʹ  ˏ, 
 ʡ̅ = ʹ,ʹ͹ ⋅ ௪ܸ݃ = ʹ,ʹ͹ ∙ ʹͲͻ,ͺͳ = Ͷ,͸͵ ˔. 
 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 𝜆̅ௗ = ௚்̅మଶగ = ͻ,ͺͳ∙Ͷ,͸͵ʹʹ∙͵,ͳͶ = ͵͵,ͷ ˏ.              (4.5) 
 

ȼɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɨɧɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ: ݀ > Ͳ,ͷ𝜆ௗ̅̅ ̅,     ͵͸ > Ͳ,ͷ ∙ ͵͵,ͷ. 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ⋅ 𝑖ܭ = ͳ,ʹʹ ⋅ ʹ.ͳ = ʹ,͸ ˏ.                       (4.6) 
 𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [3, ɝɪɚɮɢɤɢ ɡɧɚɱɟɧɢɣܭ   ˈˇˆ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ki] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚𝐿௏ೢమ = ͵ͻʹ,Ͷ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ). 
 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 ݃ ∙ ௪ܸଶܮ = ͻ,ͺͳ ∙ ͳ͸ ∙ ͳͲଷͳͷଶ = ͸ͻ͹,͸, 
 ݃ ∙ ௪ܸݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲͳͷ = ͳͶͳʹ͸,Ͷ. 

 ݃ ⋅ ℎ̅௪ܸଶ = Ͳ,ͲͶ,        ݃ ⋅ ℎ̅௪ܸଶ = Ͳ,Ͳ͹ͷ,        ݃ ⋅ ܶ̅௪ܸ = ʹ,͹,        ݃ ⋅ ܶ̅௪ܸ = ͵,͹ͻ, 
 
ȼɵɛɢɪɚɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɫɨɬɵ 

ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 ℎ̅ = Ͳ,ͲͶ ⋅ ௪ܸଶ݃ = Ͳ,ͲͶ ⋅ ͳͷଶͻ,ͺͳ = Ͳ,ͻʹ ˏ, 

 ʡ̅ = ʹ,͹ ⋅ ௪ܸ݃ = ʹ,͹ ⋅ ͳͷͻ,ͺͳ = Ͷ,ͳ͵ ˔. 
 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 𝜆̅ௗ = ݃ܶ̅ଶʹߨ = ͻ,ͺͳ ∙ Ͷ,ͳ͵ଶʹ ∙ ͵,ͳͶ = ʹ͸,͸ ˏ. 
 

ȼɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɨɧɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ:݀ > Ͳ,ͷ𝜆ௗ̅̅ ̅,     ͵͸ > Ͳ,ͷ ∙ ʹ͸,͸ . 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ⋅ 𝑖ܭ = Ͳ,ͻʹ ⋅ ʹ,Ͷ = ʹ,ʹͳ ˏ, ˆˇˈ  ܭ𝑖 = ݂ (௪ܸଶܮ݃) = ʹ,Ͷ. 



  

47 
 

Ɉɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ܽ = ͳͳͶͷ + ʹ,͸ + Ͳ,ͺ = ͳͳͶͺ,Ͷ ˏ, 
 ∇ʒʐʞ = ∇ʣʞʢ + ℎଵ% + ܽ = ͳͳͶ͸ + ʹ,ʹͳ + Ͳ,ͺ = ͳͳͶͻ,ͳ ˏ. 
 

ɉɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ ∇ʒʐʞ = ͳͳͶͻ,ͳ ˏ. 
 

4.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ: 
 ɨɬɦɟɬɤɚ ɇɉɍ  1145 ɦ; 
 ɨɬɦɟɬɤɚ Ɏɉɍ  1146 ɦ; 
 ɨɬɦɟɬɤɚ ɞɧɚ  1073 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ  5926 ɦ3/ɫ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ  6627 ɦ3/ɫ; 
 ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ 1413,5 ɦ3/ɫ; 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: ɞɥɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ 

ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɫɨɩɪɹɠɟɧɢɟ ɫɬɪɭɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
(ɩɪɢ ɇɉɍ ɢ ɍɇȻmin) ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ).  
 

4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

 Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 
 ܳ˓˃˔˚  =  ܳ௠௔௫ ˑ˔ː.p%=଴.ଵ – ܳˆˠ˔  =  ͷͻʹ͸ − ͳͶͳ͵,ͷ = Ͷͷͳʹ,ͷ ˏଷ ˔⁄ ,        (4.7) 
 ܳˆˠ˔ = ሺ݊ˆ˃ − ͳሻ ∙ ܳˆ˃ = ሺ͸ − ͳሻ ∙ ʹͺʹ,͹ = ͳͶͳ͵,ͷ ˏଷ ˔⁄ .                    (4.8) 

 

ɝɞɟ  Qmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ [4]; 

 QȽɗɋ  – ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ; 
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɪɚɜɟɧ: 
ˇˑ˅ݍ   =  ͳ,ʹͷ ∙  (4.9)                          ,˄˔ˋ˓ݍ

 

ɝɞɟ qɪɢɫɛ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 
˄˔ˋ˓ݍ   = ˓ߥ  ∙  ℎː˄ = ͸ ∙ ͳͷ,ʹ = ͻͳ,ʹ ˏଷ ˔⁄ ,            (4.10) 
 

hɇȻ = ɍɇȻQmax ɨɫɧ.p%=0.1 - ȾɇɈ = 1088,2-1073 = 15,2 ɦ, 
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ɝɞɟ  hɇȻ – ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɢɫɭɧɨɤ 1.2;  

  νɪ= 6,0 ɦ/ɫ – ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ, 
ɮɨɪɦɢɪɭɸɳɢɯ ɪɭɫɥɨ ɪɟɤɢ: 

  

Ɍɨɝɞɚ, 
 

qɜɨɞ = 1,25 ∙ 91,2 = 114 ɦ2/ɫ. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 ʑ =  ொ˓˃˔˚௤˅ˑˇ =  ସହଵଶ,ହଵଵସ  =  ͵ͻ,ͷ ≈ ͶͲ ˏ.             (4.11) 

 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 

B = n∙b, 
    

 ɝɞɟ  n  –  ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ;  
b –ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ;  

 

ɉɪɢ b=12 ɦ: 
 ݊ = 𝐵௕ = ସ଴ଵଶ = ͵,͵.              (4.12) 

 
 

ɑɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ n = 4.  
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = Ͷ ∙ ͳʹ = Ͷͺ ˏ. 
 

4.5.1   Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ  
 

ɉɨ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ( ொ˓˃˔˚௠⋅𝐵⋅√ଶ௚)ଶ ଷ⁄ ቀ ସହଵଶ,ହ଴,ସଽ⋅ସ଼⋅√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳʹ,͵ ˏ,           (4.13) 

    
ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɫɬɟɧɤɢ ɬɢɩɚ Ⱥ m ≈ 0,49. 
 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɵɣ ɧɚɩɨɪ ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 

଴ଶܪ  = ( ொ˓˃˔˚௠⋅ε∙𝜎˒⋅𝐵⋅√ଶ௚)ଶ ଷ⁄
,              (4.14) 



  

49 
 

ɝɞɟ ߝ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;  
n– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ, n= 1; 
 ɂ = ͳ − Ͳ,ʹ ∙ ఌ+ሺ௡−ଵሻఌˑ ௡ ∙ ு௢ଵ௕ ,              (4.15) 

 
ɝɞɟ ߝɨ = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ (ɩɨɥɭɤɪɭɝɥɚɹ); 

ߝ  = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɪɭɝɥɟɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɟɛɟɪ ɭɫɬɨɟɜ. 

 ɂ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,ͶͷͶ ∙ ͳʹ,͵ͳʹ = Ͳ,ͺͻͷ, 
଴ଶܪ  = ቀ ସହଵଶ,ହ଴,ସଽ⋅଴,଼ଽହ⋅ଵ⋅ସ଼⋅√ଶ⋅ଽ,଼ଵቁଶ ଷ⁄ = ͳ͵,͵ɦ. 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ 𝜔 > Ͷʑʜ (𝜔 – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ), 
ɫɤɨɪɨɫɬɶɸ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɢ ɫɱɢɬɚɬɶ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɪɚɜɧɵɦ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ ܪ଴ଶ. 

 𝜔 = ሺ∇ʜʞʢ − ∇ˇː˃ሻ[ʑ + ሺ݊ − ͳሻߜ˄] = ሺͳͳͶͷ − ͳͲ͹͵ሻ[Ͷͺ + ሺͶ − ͳሻ ∙ Ͷ] = = Ͷ͵ʹͲ ˏଶ,                 (4.16) 
 

ɝɞɟ ɛ - ɬɨɥɳɢɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ, ߜ˄ = Ͷ. 
 Ͷʑʜ = Ͷ ∙ ሺͶͺ + ͳʹሻ ∙ ͳ͵,͵ = 3192 ɦ2, 
 Ͷ͵ʹͲ ˏଶ  > ͵ͳͻʹ ˏଶ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ ɇɨ2=ɇ=13,3 ɦ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ 
ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɹ, ɛɥɢɠɚɣɲɟɝɨ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɧɚɩɨɪɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: ɇɨ2=ɇɫɬ=14 ɦ. 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 

 

Ƚȼ = ɇɉɍ – ɇɫɬɚɧ= 1145– 14 = 1131 ɦ. 
 

4.5.2 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ 

 
 

ɉɪɨɜɟɪɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ.  

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ: 
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ܳ˒ˑ˅ = ܳ௠௔௫.˒ˑ˅˓%=଴.଴ଵ – ܳʒЭʠ − ܳʠ = ͸͸͹ͻ − ʹͺʹ,͹ ∙ ሺ͸ − ͳሻ − Ͳ = ͷʹ͸ͷ,ͷ 
ɦ3/ɫ, 

 

ɝɞɟ Qmax.ɩɨɜ.ɪ%=0,01 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ [3]; 

 ܳʠ – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ܳ ʠ =Ͳ; 

 

ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ܪ଴ଵ˒ˑ˅ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

.˅଴ଵ˒ˑܪ  = ( ொ˒ˑ˅ˈ˓௠⋅𝐵⋅√ଶ௚)ଶ ଷ⁄ = ቀ ହଶ଺ହ,ହ଴,ସଽ⋅ସ଼⋅√ଶ⋅ଽ,଼ଵቁଶ ଷ⁄ = ͳ͵,͸͹ɦ.                              (4.17) 
 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅ ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

 ʜ଴ଶ˒ˑ˅ˈ˓ = ( ொ˓˃˔˚௠⋅ε∙𝜎˒⋅𝐵⋅√ଶ௚)ଶ ଷ⁄ = ቀ ହଶ଺ହ,ହ଴,ସଽ⋅଴,଼଼ଷ∙ଵ∙ସ଼⋅√ଶ⋅ଽ,଼ଵቁଶ ଷ⁄ = ͳͶ,ͺͷ ɦ,          (4.18) 

 ɂ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺସ−ଵሻ∙଴,ସହସ ∙ ଵଷ,଺଻ଵଶ = Ͳ,ͺͺ͵,                                                  (4.19) 

  ʜ˒ˑ˅ = ʜ଴ଶ˒ˑ˅ − 𝛼జబ˒ˑ˅మଶ௚ ,                                                                                   (4.20) 
    ߭଴˒ˑ˅ = ொ˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻ[ʑ+ሺ௡−ଵሻఋ˄] = ହଶ଺ହ,ହሺଵଵସ଺−ଵ଴଻ଷሻ[ସ଼+ሺସ−ଵሻ⋅ସ] = ͳ,ͳ͵ ˏ̝,           (4.21) 

 ʜ˒ˑ˅ = ͳͶ,ͺͷ − ଵ,ଵ⋅ଵ,ଵଷమଶ⋅ଽ,଼ଵ = ͳͶ,͹ͺˏ.   
 

Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ: 
 
Ɏɉɍɪɚɫɱ = Ƚȼ + ܪ˒ˑ˅. = 1131 + 14,78= 1145,8 ɦ.  
 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɭɸ Ɏɉɍ, ɪɚɜɧɭɸ 1146 ɦ, 

ɡɚɞɚɧɧɚɹ ɨɬɦɟɬɤɚ ɧɟ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ. 
 
4.5.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ Ⱥ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ 

ɤɨɨɪɞɢɧɚɬ ɧɟɨɛɯɨɞɢɦɨ ɨɬɧɨɲɟɧɢɹ х/Hɩɪ ɢ y/Hɩɪ ɭɦɧɨɠɢɬɶ ɧɚ ʜ˒˓. = ː˃˕˔ܪ = ͳͶ ˏ 
[3]. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.1. 
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Ɍɚɛɥɢɰɚ  4.1. – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ X,ɦ Y,ɦ  № ɬɨɱɤɢ X,ɦ Y,ɦ 
1 0 1,764 15 19,6 9,254 
2 1,4 0,0504 16 21 10,696 
3 2,8 0,098 17 28 17,29 
4 4,2 0 18 30,8 21,112 
5 5,6 0,084 19 33,6 26,516 
6 7 0,378 20 36,4 29,708 
7 8,4 0,84 21 39,2 34,468 
8 9,8 1,4 22 42 39,536 
9 11,2 2,044 23 44,8 44,898 
10 12,6 2,772 24 47,6 50,526 
11 14 3,584 25 50,4 56,434 
12 15,4 4,494 26 51,8 59,486 
13 16,8 5,516 27 54,6 65,772 
14 18,2 6,65 28 56,00 69,02 

 
Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɨɤ 4.1. 

 

 
Ɋɢɫɭɧɨɤ 4.1- Ɉɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

ɬɢɩɚ Ⱥ 
 

Ɋɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɚ ɫ ɜɨɞɨɛɨɟɦ: 
 ܴ = ሺͲ,ʹ − Ͳ,ͷሻ ∙ ሺʜ + ʟ˅ሻ,                        (4.22) 
 

ɝɞɟ  ɇ - ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ; ʟ˅ - ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ. 
 ʟ˅ = ∇ʒʑ − ∇ˇː˃ = ͳͳ͵ͳ − ͳͲ͹͵ = ͷͺ ˏ,  

 ܴ = Ͳ,Ͷ ∙ [ͳͶ + ሺͳͳ͵ͳ − ͳͲ͹͵ሻ] = ʹͺ,ͺ ˏ. 
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4.5.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɜɬɨɪɭɸ ɫɨɩɪɹɠɟɧɧɭɸ 
ɝɥɭɛɢɧɭ ℎ௖′′, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɫɪɚɜɧɢɬɶ ɫ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ℎʜʐ 
ɢ ɩɨ ɢɯ ɫɨɨɬɧɨɲɟɧɢɸ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ (ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɩɪɵɠɤɚ). 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
 ℎˍ˓ = √ 𝛼⋅ொమ˓[𝐵+ሺ௡−ଵሻ∙ఋ˄]మ௚య = √ ଵ,ଵ⋅ସହଵଶ,ହమ[ସ଼+ሺସ−ଵሻ∙ସ]మ⋅ଽ,଼ଵయ = ͺ,͸ ˏ.                   (4.23) 

 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ܧ  = ሺ∇ʒʑ − ∇ʓː˃ሻ + ʜ଴ = ሺͳͳ͵ͳ − ͳͲ͹͵ሻ + ͳͶ = ͹ʹ ˏ.              (4.24) 

 

ɉɪɢ  ʜ଴ = ʜ˔˕, ˕˃ˍ ˍ˃ˍ 𝜔 > Ͷʑʜ. 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
଴ߦ  = ʔబℎˍ˓ = ଻ଶ଼,଺ = ͺ,͵͹.                                                                               (4.25) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ φ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɚɤɚɞɟɦɢɤɚ ɉɚɜɥɨɜɫɤɨɝɨ 
ɇ.ɇ.: ɩɪɢ ɛɨɥɶɲɨɣ ɞɥɢɧɟ ɫɥɢɜɧɨɣ ɝɪɚɧɢ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ∇ʒʑ − ∇ˇːˑ = ͳͳ͵ͳ −ͳͲ͹͵ = ͷͺ ˏሻ , φ=0,9, [5] ɨɩɪɟɞɟɥɹɸɬɫɹ ξɫ=0,278 ɢ ξ’’c=2,53 

 

ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹ͹ͺ ∙ ͺ,͸ = ʹ,͵ͻ ˏ, 
 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,ͷ͵ ∙ ͺ,͸ = ʹͳ,͹͸ ˏ. 
 

Ɍɚɤ ɤɚɤ ℎ௖,, > ℎʜʐ,  ℎʜʐ = ͳͷ ˏ ,ɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɫɨɩɪɹɠɟɧɢɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ. 

Ɍɚɤ ɤɚɤ ɜ ɇȻ ɩɨɥɭɱɚɟɬɫɹ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɨɞɨɛɨɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɡɚɬɨɩɥɟɧɧɨɝɨ 
ɩɪɵɠɤɚ. ȼ ɤɚɱɟɫɬɜɟ ɜɨɞɨɛɨɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ. 

 

4.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
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ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ, ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɟɧɧɵɦ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5÷10%. 

 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖′′ − ሺℎː˄ + ܼ′ሻ,              (4.26) 
 

ɝɞɟ 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ,  𝜎 = ͳ,ͳ ; 

Z – ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d; 

 ܼ′ = ௤మଶ∙௚ ∙ ( ଵఝమ∙ℎː˄మ − 𝛼𝜎మ∙ℎ೎"మ),             (4.27) 

 
ɝɞɟ φ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 

 ܼ′ = ଻ହ,ଶమଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଶమ∙ଵହ,ଶమ − ଵ,ଵଵ,ଵమ∙ଶଵ,଻଺మቁ = Ͳ,ͻʹ,  
ݍ  = ொ˓𝐵+ሺ௡−ଵሻ∙ఋ = ସହଵଶ,ହସ଼+ሺସ−ଵሻ⋅ସ = ͹ͷ,ʹ ˏଶ ˔⁄ .           (4.28) 

 
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
 ݀ = ͳ,ͳ ∙ ʹͳ,͹͸ − ሺͳͷ,ʹ + Ͳ,ͻʹሻ = ͹,ͺʹ ˏ. 

 
ɇɚɯɨɞɢɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
଴′ܧ  = ுܥ + ଴ܪ + ݀ = ͷͺ + ͳͶ + ͹,ͺʹ = ͹ͻ,ͺʹ ˏ,         (4.29) 

ுܥ  = ∇ʒʑ − ∇ˇː˃ = ͳͳͳ͵ − ͳͲ͹͵ = ͷͺ ˏ, 
଴ߦ  = ா′బℎˍ˓ = ଻ଽ,଼ଶ଼,଺ = ͻ,ʹͺ,              (4.30) 

 
[3] ɨɩɪɟɞɟɥɹɟɬɫɹ ξɫ=0,26 ɢ ξ’’c=2,52. 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹ͸ ∙ ͺ,͸ = ʹ,ʹ͵͸ ˏ,            (4.31) 
 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,ͷʹ ∙ ͺ,͸ = ʹͳ,͸͹ ˏ,                     (4.32) 
 ܼ′ = ͹ͷ,ʹଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͳͷ,ʹଶ − ͳ,ͳͳ,ͳଶ ∙ ʹͳ,͸͹ଶ) = Ͳ,ͻͳͷ ˏ, 
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݀ = ͳ,ͳ ∙ ʹͳ,͸͹ − ሺͳͷ,ʹ + Ͳ,ͻͳͷሻ = ͹,͹ʹ ˏ. 
 

ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
଴′ܧ  = ுܥ + ଴ܪ + ݀ = ͷͺ + ͳͶ + ͹,͹ʹ = ͹ͻ,͹ ˏ, 
଴ߦ  = ˓ˍ଴ℎ′ܧ = ͹ͻ,͹ͺ,͸ = ͻ,ʹ͹. 
 

[3]  ɨɩɪɟɞɟɥɹɟɦ ξɫ=0,253 ɢ ξ’’c=2,51. 
 
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹͷ͵ ∙ ͺ,͸ = ʹ,ͳͺ ˏ,             
 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,ͷͳ ∙ ͺ,͸ = ʹͳ,ͷͻ ˏ,             
 ܼ′ = ͹ͷ,ʹଶʹ ∙ ͻ,ͺͳ ∙ ( ͳͲ,ͻʹଶ ∙ ͳͷ,ʹଶ − ͳ,ͳͳ,ͳଶ ∙ ʹͳ,ͷͻଶ) = Ͳ,ͻͳʹ ˏ, 
 ݀ = ͳ,ͳ ∙ ʹͳ,ͷͻ − ሺͳͷ,ʹ + Ͳ,ͻͳʹሻ = ͹,͸Ͷ ˏ. 

 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1%, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ d = 7,6 ɦ. 
 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ∇ʞʑ = ∇ˇː˃ − ݀ = ͳͲ͹͵ − ͹,͸ = ͳͲ͸ͷ,Ͷ ˏ.           (4.33) 
 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈ˍ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓,              (4.34) 

 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖,, − ℎ௖, ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ʹͳ,ͷͻ − ʹ,ͳͺሻ = ͳͳ͸,ͳ ˏ, 
 ݈ː = ͳ,Ͳ ∙ ݈˒˓ = ͳ,Ͳ ∙ ͳͳ͸,ͳ = ͳͳ͸,ͳ ˏ.                    (4.35) 

 

4.7 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 

ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 
ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ 
ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, 
ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ. 
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˅ݐ = Ͳ,ͳͷ ∙ ܸ̝ˉ ∙ √ℎ௖, ,               (4.36) 
 

ɝɞɟ ܸ̝ˉ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 ܸ̝ˉ = ௤ℎ೎, = ଻ହ,ଶଶ,ଵ଼ = ͵Ͷ,ͷ ˏ̝,              (4.37) 

 

ɝɞɟ hc, = ʹ,ͳͺ ˏ [ɩɭɧɤɬ 4.5] 
 

˅ݐ  = Ͳ,ͳͷ ∙ ͵Ͷ,ͷ ∙ √ʹ,ͳͺ = ͹,͸Ͷ ˏ.  
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɜɫɩɥɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 
 ∑ ௐ̟ ˇ∙ఊ೎೏∑ ௐ˅ ˔˒∙ఊ೗೎ ൒  ௡.                               (4.38)ߛ

 

ɝɞɟ ∑ ܹ̟ ˇ − ɫɭɦɦɚ ɫɢɥ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ; 
 ∑ ܹ˅ ˔˒ − ɫɭɦɦɚ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ; 
௖ௗߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; ɞɥɹ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, 

ɩɪɢ ɪɚɫɱɟɬɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ, 
ɪɚɜɧɵɣ ߛ௖ௗ = Ͳ,ͻ: 

௟௖ߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ  ߛ௟௖ = ͳ;  ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɥɹ I 
ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ I ɤɥɚɫɫɚ, ɪɚɜɟɧ ߛ௡ = ͳ,ʹͷ. 

 

ɍɞɟɪɠɢɜɚɸɳɢɟ ɫɢɥɵ: 
 

 ȼɟɫ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ: 
ˎ˒ܩ  = ሺߩ˄ − ሻ˅ߩ ∙ ݃ ∙ ݈˅ ∙ ˅ݐ ∙ ௙ߛ = ሺʹ,Ͷ − ͳ,Ͳሻ ∙ ͻ,ͺͳ ∙ ͳͳ͸,ͳ ∙ ͹,͸ ∙ Ͳ,ͻͷ =ͳͳͷ͹͵,Ͳ ݇(4.39)                                                   ,ܪ 
 

ɝɞɟ ߛ௙ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɵɣ ߛ௙ = Ͳ,ͻͷ. 
 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ: 
 

 Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ: 
 ܹ̌ = ଵଶ ∙ ˅ߩ ∙ ݈˅ ∙ ݃ ∙ Ͳ,͹ ∙ ሺℎ௖,, − ℎ௖, ሻ ∙ ௙ߛ = ଵଶ ∙ ͳ,Ͳ ∙ ͳͳ͸,ͳ ∙ ͻ,ͺͳ ∙ Ͳ,͹ ∙ሺʹͳ,ͷͻ − ʹ,ͳͺሻ ∙ ͳ = ͹͹͵͹,Ͷ ݇(4.40)                      ,ܪ 

 

ɝɞɟ  ߛ௙ = ͳ; ℎ௖,, = ʹͳ,ͷͻ ˏ [ɩɭɧɤɬ 4.5]; 
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 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ˗ܹ = ଵଶ ∙ ˅ߩ ∙ ݈˅ ∙ ݃ ∙ Ͳ,Ͳͷ ∙ ሺʡ − ℎ௖,, ሻ ∙ ௙ߛ = ଵଶ ∙ ͳ ∙ ͳͳ͸,ͳ ∙ ͻ,ͺͳ ∙ Ͳ,Ͳͷ ∙ሺ͹ͻ,͸ − ʹͳ,ͷͻሻ ∙ ͳ = ͳͷ͸͸,͵ ݇(4.41)             ,ܪ 

 

ɝɞɟ ʡ = ʜʞʢ − ʞʑ = ͳͳͶͷ − ͳͲ͸ͷ,Ͷ = ͹ͻ,͸ ˏ. 
 

 ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
 ܹ˒ = ߙ ∙ ௏̝ ˉమଶ ∙ ˅ߩ ∙ 𝜔,                        (4.42) 

 

ɝɞɟ ߙ = Ͳ,Ͳ͸;  𝜔 = ˅ݐ ∙ ͳ =  ˅ݐ
 ܹ˒ = Ͳ,Ͳ͸ ∙ ଷସ,ହమଶ ∙ ͳ,Ͳ ∙ ͹,͸ = ʹ͹ʹ,ͺ ݇ܪ.  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ ɩɥɢɬɵ: 

ˎ˒ܩ  ∙ ܹ̌)௖ௗߛ + ˗ܹ + ܹ˒ ) ∙ ௟௖ߛ = ͳͳͷ͹͵ ∙ Ͳ,ͻሺ͹͹͵͹,Ͷ + ͳͷ͸͸,͵ + ʹ͹ʹ,ͺሻ ∙ ͳ = ͳ,Ͳͺ. 
 

1,08 ≤ 1,25, ɡɧɚɱɢɬ ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
ɉɪɢɧɢɦɚɟɦ ߛ௡= 1,25, ɨɩɪɟɞɟɥɹɟɦ ɜɟɫ ɩɥɢɬɵ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

 
ˎ˒ܩ  = ͳ,ʹͷ ∙ (ܹ̌ + ˗ܹ + ܹ˒ ) ∙ ௖ௗߛ௟௖ߛ = ͳ,ʹͷ ∙ ሺ͹͹͵͹,Ͷ + ͳͷ͸͸,͵ + ʹ͹ʹ,ͺሻ ∙ ͳͲ.ͻ= ͳ͵͵ͲͲ,͹ ݇ܪ. 
 
 

Ɍɨɥɳɢɧɚ ɩɥɢɬɵ: ݐ˅ = ˄ߩሺˎ˒ܩ + ሻ˅ߩ ∙ ݃ ∙ ݈˅ ∙ ௙ߛ = ͳ͵͵ͲͲ,͹ሺʹ,Ͷ − ͳሻ ∙ ͻ,ͺͳ ∙ ͳͳ͸,ͳ ∙ Ͳ,ͻͷ = ͺ,ͺ ˏ. 
 

Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɬɫɹ: ݐ˅ = 8,8 ɦ. 
 

4.8  Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ 
ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
 ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ − ͳ,͵ = ͳͲ͹͵ − ͹,͸ − ͺ,ͺ − ͳ,͵ = ͳͲͷͷ,͵ ˏ,   (4.43) 
  

ɝɞɟ d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; ݐ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; 
 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͳͶͷ − ͳͲͷͷ,͵ = ͺͻ,͹ ˏ.          (4.44) 
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ  Bh˒ˎ = Ͳ,ͺ  ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ 
ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
ˎ˒ܤ  = Ͳ,ͺ ∙ ℎ˒ˎ = Ͳ,ͺ ∙ ͺͻ,͹ = ͹ͳ,ͺ ˏ.            (4.45 

 
4.9 Цɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ 
 
Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬɫɹ 

ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɭɸ ɜɟɪɬɢɤɚɥɶɧɭɸ ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 

 ݈ଵ = Ͳ,ͳ ∙ ܤ = Ͳ,ͳ ∙ ͹ͳ,ͺ = ͹,ʹ ˏ,             (4.46) 
 

 

 ɝɞɟ B — ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; 
 

 

Ƚɥɭɛɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɟɬɫɹ ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ʜ௠௔௫, 
 ʜ௠௔௫ = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͳͳͶͷ − ͳͲͺͲ = ͸ͷ ˏ, 

 ℎˊ˃˅ = Ͳ,͹ ∙ ሺ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ሻ = Ͳ,͹ ∙ ሺͳͳͶͷ − ͳͲͺͲሻ = Ͷͷ,ͷ ˏ,        (4.47) 
 
 

ɝɞɟ ∇ʢʜʐ௠𝑖௡ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ܳ˔˃ː˕ = ͷͳ͸ ˏଷ ˔⁄ .  
Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ tɫ: 

 ʜ∙˒ ூ̝ ˔ݐ  𝑟 ,                 (4.48) 
 

 

ɝɞɟ ɇɫ — ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɜ ɞɚɧɧɨɦ ɫɟɱɟɧɢɢ ɡɚɜɟɫɵ;  
ɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɪɚɜɧɵɣ 1,25;  
Iɫr - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ Iɫr=15, [͸]. 
 

ɉɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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ܪ∆ = ௗܪ − Ͳ,Ͷ ∙ ௗܪ = Ͳ,͸ ∙ ௗܪ ,                                                  (4.49) 
 

ɝɞɟ ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɨɦ ɫɟɱɟɧɢɢ; ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɪɚɜɧɵɣ ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͳͳͶͷ − ͳͲͺͲ = ͸ͷ ˏ: 
ܪ∇  = Ͳ,͸ ∙ ͸ͷ = ͵ͻ ˏ,   

˔ݐ  ൒ ଷଽ∙ଵ,ଶହଵହ = ͵,͵ ˏ.  
 

 

ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɯɪɹɞɧɨɣ (ɪɢɫɭɧɨɤ 4.2) ɫ ɲɚɝɨɦ ɜ 
ɪɹɞɭ ݈ଶ = ͵ɦ. Ɍɨɝɞɚ, ɬɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɫɨɫɬɚɜɥɹɟɬ 6 ɦ. 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ (0,5-0,7) ℎˊ˃˅: 

 ℎˇ˓ˈː˃ˉ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ Ͷͷ,ͷ = ʹʹ,ͺ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɪɚɜɧɚ ݈ଷ = ሺʹ ÷ ͵ሻ ∙ ͵ = ͸ ÷ ͻ , 

ɩɪɢɧɢɦɚɟɬɫɹ ݈ଶ = ͺ ˏ. 
 

 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɜɭɯɪɹɞɧɨɣ ɰɟɦɟɧɬɚɰɢɢ ɢ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

 
4.10   Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

ȼ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɫɬɨɹɧɧɵɟ ɦɟɠɫɟɤɰɢɨɧɧɵɟ ɢ 
ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ 
ɩɥɨɬɢɧɵ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. ɒɢɪɢɧɚ ɫɟɤɰɢɣ: 

 ʑ˔ˈˍ = ܾ + ˄ߜ = ͳʹ + Ͷ = ͳ͸,Ͳ ˏ,            (4.50) 
 

ɝɞɟ ܾ − ˒˓ˑˎˈ˕ ˅ˑˇˑ˔ˎˋ˅ːˑˆˑ ˗˓ˑː˕˃; 
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Ɂ˄ − ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. 
 

Ɋɚɡɦɟɪ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: ɩɟɪɜɵɣ ɫɬɨɥɛ ɢ ɜɬɨɪɨɣ 16×25 ɦ, ɬɪɟɬɢɣ ɫɬɨɥɛ 
16×21,8 ɦ. Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ 
ɨɛɴёɦɧɵɯ ɲɜɨɜ ɲɢɪɢɧɨɣ 2 ɦ. 

 
4.11  Ȼɵɤɢ 

 
Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɨɣ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ.  
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɬɟɤɚɟɦɚɹ ɜ ɩɥɚɧɟ, ɬɚɤ ɤɚɤ ɪɚɡɪɟɡɚɟɬɫɹ 

ɫɤɜɨɡɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦ ɲɜɨɦ.  
ɉɪɢ ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ b=12 ɦ ɬɨɥɳɢɧɚ ɛɵɤɨɜ ɦɨɠɧɨ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ 

Ȼɟɪɟɡɢɧɫɤɨɝɨ Ⱥ. Ɋ. ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ 0,25b, ɚ ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ (1 ÷ 1,5) ɦ, ɬɨɝɞɚ: 

˄′ߜ  = Ͳ,ʹͷ ⋅ ܾ = Ͳ,ʹͷ ⋅ ͳʹ = ͵ ˏ. 
 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɚɧɧɨɝɨ ɛɵɤɚ ɛɭɞɟɬ: 
˄ߜ  = ˄′ߜ + ͳ = ͵ + ͳ = Ͷ ˏ. 
 

Ȼɵɤ ɜɵɞɜɢɝɚɟɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɧɚ 10 ɦɟɬɪɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ 
ɩɪɨɩɭɫɤɚ ɫɥɭɠɟɛɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ɍɢɩɵ ɡɚɬɜɨɪɨɜ: ɨɫɧɨɜɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɣ. 

Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ܽ ≈ ܿ =Ͳ,ͷ  ɦ. 
ɉɚɡɵ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. ɒɢɪɢɧɚ 

ɩɚɡɨɜ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ m=2 ɦ. 
ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɚɸɬ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ݈ଵ =1,5 ɦ. ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ ɪɢɫɭɧɨɤ 4.3. 

 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
  ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕ = ͳͳ͵ͳ + ͳ,͸ ∙ ͳͶ = ͳͳͷ͵,Ͷ ˏ, 

 
ɝɞɟ ʜ˔˕ – ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ, ʜ˔˕ = ͳͶ ˏ. 
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Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

 

4.12 ɍɫɬɨɢ  
 

ɍɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ 
ɡɞɚɧɢɹ Ƚɗɋ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ 
ɪɚɫɬɟɤɚɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɫɥɭɠɢɬ ɨɩɨɪɨɣ ɞɥɹ ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ.  

Ⱦɥɹ ɞɚɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ ɨɬ ɝɥɭɯɨɣ ɱɚɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɡɞɚɧɢɹ Ƚɗɋ. 

 
Ɍɨɥɳɢɧɚ ɭɫɬɨɹ ɫɨɫɬɚɜɥɹɟɬ: 
˖ߜ  = ఋଶ˄ ˖ߜ      , = ସଶ = ʹ ˏ.                  (4.51) 
 

ɍɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɵɲɟ ɫɜɨɛɨɞɧɨɣ ɫɬɪɭɢ ɧɚ ʹ ˏ. 
ȼɵɫɬɭɩɚɟɬ ɜ ɫɬɨɪɨɧɭ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɞɥɢɧɭ ɛɵɤɚ ݈ = ͳͲ ˏ ɢ ɜ ɫɬɨɪɨɧɭ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɨɞɥɟɜɚɟɬɫɹ ɧɚ ɞɥɢɧɭ ɜɨɞɨɛɨɹ 116,1 ɦ. Ɉɛɳɚɹ ɞɥɢɧɚ ɫɨɫɬɚɜɥɹɟɬ ܮ = ͳͺͲ ˏ. 
  
4.13 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ.  
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɨɫɹɦɢ 3 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓, ɚ ɬɚɤɠɟ 
ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ:  

 
 ܽˇ˓ ൒ ு೏∙ఊ೙ூ̱ ˓ ,                (4.52) 

 
 



  

61 
 

ɝɞɟ ܪௗ – ɧɚɩɨɪ  ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
 ;௡- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹߛ 
ܫ̱  ˓ – ɤɪɢɬɟɪɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɞɥɹ 

ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ – 25. 
 

Ƚɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɟ 1074,8 ɦ :  
ௗܪ  = ∇ʜʞʢ − ∇ʞʒ = ͳͳͶͷ − ͳͲ͹Ͷ,ͺ = ͹Ͳ,ʹ ˏ. 
 

ɝɞɟ ∇ʞʒ – ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ.  
 ܽˇ˓ ൒ ଻଴,ଶ∙ଵ,ଶହଶହ ,                         ܽˇ˓ ൒ ͵,ͷͳ ˏ.  
 

Ƚɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɟ 1092,3 ɦ : 
 
ௗܪ  = ∇ʜʞʢ − ∇ʞʒ = ͳͳͶͷ − ͳͲͻʹ,͵ = ͷʹ,͹ ˏ. 
 ܽˇ˓ ൒ ͷʹ,͹ ∙ ͳ,ʹͷʹͷ ,                     ܽˇ˓ ൒ ʹ,͸ ˏ. 
 
Ƚɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɢ 1122,3 ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɢ 2,6 ɦ. 
 
4.14 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ, ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ (ͳͲͷͷ,͵ ˏሻ. ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ ∇ͳͲ͹ͷ,͵ ˏ; ∇ͳͲͺͷ,͵ ˏ; ∇ͳͳͲͲ,͵ ˏ; ∇ͳͳͳͷ,͵ ˏ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ; ɫɨɡɞɚɧɢɹ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɨɫɬɚɜɥɹɟɬ: ɲɢɪɢɧɚ 3 ɦ ɢ ɜɵɫɨɬɚ 2,5 ɦ, 
ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɸɬ ɲɢɪɢɧɭ 2,5 ɦ, ɜɵɫɨɬɭ 2,5 ɦ. 

 
4.15  Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 

ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ. ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ∇ɇɉɍ, ɜ ɧɢɠɧɟɦ - ∇ɍɇȻmin, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ Qɫɚɧ. ɉɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
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ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ∇Ɏɉɍ, ɜ ɧɢɠɧɟɦ - ∇ɍɇȻmax, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ Qmax.ɩɨɜ.p%=0.01. 
  

4.16  Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɨɞ ɩɥɨɬɢɧɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 
Ɇɚɬɟɪɢɚɥ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ ɨɛɥɚɞɚɟɬ ɦɚɥɨɣ ɩɨɪɢɫɬɨɫɬɶɸ ɢ ɜɥɚɝɨɟɦɤɨɫɬɶɸ. 

Ɋɚɡɦɟɪ ɩɨɪ ɷɬɢɯ ɩɨɪɨɞ ɫɬɨɥɶ ɦɚɥ, ɱɬɨ ɮɢɥɶɬɪɚɰɢɸ ɜ ɧɢɯ ɦɨɠɧɨ ɧɟ ɫɱɢɬɚɬɶ. 
Ȼɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ, ɤɨɬɨɪɚɹ ɫɜɨɣɫɬɜɟɧɧɚ 

ɜɫɟɦ ɫɤɚɥɶɧɵɦ ɩɨɪɨɞɚɦ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɫɥɨɢ ɫɤɚɥɵ ɛɵɜɚɸɬ 
ɩɪɨɧɢɡɚɧɵ ɬɪɟɳɢɧɚɦɢ ɪɚɡɧɨɣ ɜɟɥɢɱɢɧɵ, ɡɚɩɨɥɧɟɧɵ ɦɟɥɤɢɦɢ ɩɪɨɞɭɤɬɚɦɢ 
ɪɚɡɪɭɲɟɧɢɹ ɢ ɝɥɭɛɢɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧ ɜ ɦɚɫɫɢɜɟ ɩɨɪɨɞ ɪɚɡɥɢɱɧɚ ɢ 
ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 

Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ I-ɝɨ ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ: 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɫɥɭɱɚɹ:  
 

ɇas/ɇd=0,40, 
ɇdr/ɇd=0,20. 

ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͳͳͶͷ − ͳͲͺͲ = ͸ͷ,Ͳ ˏ,          (4.53) 
௔௦ܪ  = ௗܪ ∙ Ͳ,Ͷ = ͸ͷ,Ͳ ∙ Ͳ,Ͷ = ʹ͸,Ͳ ˏ,            (4.54) 
ௗ௥ܪ  = ௗܪ ∙ Ͳ,ʹ = ͸ͷ,Ͳ ∙ Ͳ,ʹ = ͳ͵,Ͳ ˏ,            (4.55) 
 ˗ܹ = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ [݈ଵ ∙ ሺܪௗ + ௔௦ሻܪ + ݈ଷ ∙ ሺܪ௔௦ + ௗ௥ሻܪ + ሺܤ − ݈ଵ − ݈ଷሻ   ,[ௗ௥ܪ∙

                                                                                                                     (4.56) 
 

ɝɞɟ  ݈ଵ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ;  ݈ଵ = ͸,͵ ˏ [ɩɭɧɤɬ 4.2 ];  ݈ଶ − ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ; 
   ݈ଷ = ͺ ˏ [ɩɭɧɤɬ 4.2]; 

 ˗ܹ = Ͳ,ͷ ∙ ͳ ∙ ͻ,ͺͳ ∙ [͹,ʹ ∙ ሺ͸ͷ + ʹ͸ሻ + ͺ ∙ ሺʹ͸ + ͳ͵ሻ + ሺ͹ͳ,ͺ − ͹,ʹ − ͺሻ ∙∙ ͳ͵ሻ] = ͺ͵ͷ͵,ʹ ˍʜ.  
 

Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɩɪɢɥɨɠɟɧɢɢ ȼ . 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
 

ɇas/ɇd=0,40, 
ɇdr/ɇd=0,20. 
ௗ′ܪ  = ∇ʣʞʢ − ∇ʢʜʐ௠௔௫ = ͳͳͶ͸ − ͳͲͺͺ,ʹ = ͷ͹,ͺ ˏ,  
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௔௦′ܪ = ௗ′ܪ ∙ Ͳ,Ͷ = ͷ͹,ͺ ∙ Ͳ,Ͷ = ʹ͵,ͳʹ ˏ,  
ௗ௥′ܪ  = ௗ′ܪ ∙ Ͳ,ʹ = ͷ͹,ͺ ∙ Ͳ,ʹ = ͳͳ,ͷ͸ ˏ,  
 ܹ′˗ = Ͳ,ͷ ∙ ߛ˅ ∙ ܾ ∙[݈ଵ ∙ ሺܪ′ௗ + ௔௦ሻ′ܪ + ݈ଶ ∙ ሺܪ′௔௦ + ௗ௥ሻ′ܪ + ሺܤ − ݈ଵ − ݈ଶሻ  ௗ௥],                  (4.57)′ܪ∙

 ܹ′˗ = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ ͳ ∙ [ሺ͹,ʹ ∙ ሺͷ͹,ͺ + ʹ͵,ͳʹሻ + ͺ ∙ ሺʹ͵,ͳʹ + ͳͳ,ͷ͸ሻ + +ሺ͹ͳ,ͺ − ͹,ʹ − ͺሻ ∙ ͳͳ,ͷ͸ሻ] = ͹Ͷʹ͹,ͻ ˍʜ.  
 
Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɩɪɢɥɨɠɟɧɢɢ ȼ. 

 
4.17  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ (ɜɟɫ ɩɥɨɬɢɧɵ, ɜɟɫ ɛɵɤɚ, ɜɟɫ 
ɡɚɬɜɨɪɚ, ɜɟɫ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ∇ʜʞʢ, , ɜɪɟɦɟɧɧɵɟ ɞɥɢɬɟɥɶɧɵɟ 
(ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ) ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ (ɜɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ). ɉɪɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɭɱɢɬɵɜɚɸɬɫɹ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ 
ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɨɞɧɚ ɢɡ ɨɫɨɛɵɯ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɨɛɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ∇ʣʞʢ. 
 

4.18 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
 

ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ˎ˒ܩ  = ௌ˒ˎ⋅௕⋅௚⋅ఘ˄௕+ఋ˄ = ଷଵ଼ଽ,ଶ⋅ଵଶ⋅ଶଷ,ହସଵଶ+ସ = ͷ͸͵Ͳͷ,͵ ˍʜ/ˏ,                   (4.58) 

 
ɝɞɟ Sɩɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ; 

 b =12 ɦ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  
 δɛ = 4 ɦ– ɬɨɥɳɢɧɚ ɛɵɤɚ; 
 ρ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, 2400 ɤɝ/ɦ3, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ 23,54 

ɤɇ/ɦ3. 
 
Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɚ 
ȺutoCAD. ܵ˒ˎ = ͵ͳͺͻ,ʹ ˏଶ;  

 
4.19 ȼɟɫ ɛɵɤɚ 

 
ȼɟɫ ɛɵɱɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. 
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˄ܩ = ௌ˄⋅ఋ˄⋅௚⋅ఘ˄௕+ఋ˄ = ଷଽଽ଻,଼⋅ସ⋅ଶଷ,ହସଵଶ+ସ = ʹ͵ͷʹ͹,ͳ ˍʜˏ,                           (4.59) 

 ܵ˄ = ͵ͻͻ͹,ͺ ˏଶ. 
 

Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ 
 

4.20 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ 
 ܳˊ = Ͳ,Ͳͷͷ ⋅ ݂ ⋅ √݂ ⋅ ݃ = Ͳ,Ͳͷͷ ⋅ ʹͲͳ,ͷ ⋅ √ʹͲͳ,ͷ ⋅ ͻ,ͺͳ = ͳͷͶ͵,͵  ˍʜ,    

             (4.60) 
 

ɝɞɟ  f – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ሺܾ + ʹܽሻ = ሺͳͳͶ͸ − ͳͳ͵ͳ + Ͳ,ͷሻ ∙ ሺͳʹ + ʹ ∙ Ͳ,ͷሻ= ʹͲͳ,ͷ ˏଶ. 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ.ɦ: 

 ܳˊ˓ ˃˔˚ = ொˊ௕+ఋ˄ = ଵହସଷ,ଷଵଶ+ସ = ͻ͸,ͷ ˍʜˏ.                                                                 (4.61) 

 
4.21  ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 ܶ˅ = ሺ∇ʜʞʢ − ∇˒ˑˇሻଶʹ ∙ ߛ˅ = ሺͳͳͶͷ − ͳͲͷͷ,͵ሻଶʹ ∙ ͻ,ͺͳ = ͵ͻͶ͸͸,ͳ ˍʜˏ. 
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻଶʹ ∙ ߛ˅ = ሺͳͲͺͲ − ͳͲͷͷ,͵ሻଶʹ ∙ ͻ,ͺͳ = ʹͻͻʹ,ͷ ˍʜˏ. 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܹ˅ = ܵ ∙ ߛ˅ ,                (4.62) 
 ܹ˅ = ͳ͹͹,ͷ ∙ ͻ,ͺͳ = ͳ͹Ͷͳ,͵ ˍʜˏ, 
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ɝɞɟ S − ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ ȺutoCAD. 

 
Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 ܶ′˅ = ሺ∇ʣʞʢ − ∇˒ˑˇሻଶʹ ∙ ߛ˅ = ሺͳͳͶ͸ − ͳͲͷͷ,͵ሻଶʹ ∙ ͻ,ͺͳ = ͶͲ͵ͷͲ,ͻ ˍʜˏ. 
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʡ′ː = ሺ∇ʢʜʐ௠௔௫ − ∇˒ˑˇሻଶʹ ∙ ߛ˅ = ሺͳͲͺͺ,ʹ − ͳͲͷͷ,͵ሻଶʹ ∙ ͻ,ͺͳ = ͷ͵Ͳͻ,ʹ ˍʜˏ. 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܹ′˅ = ܵ ∙ ߛ˅ = ͵͹Ͳ,͸ ∙ ͻ,ͺͳ = ͵͸͵ͷ,͸ ˍʜ/ˏ. 
 
Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ: 

 
4.22 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ 
ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɢ. 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˊ˅ = ߛ˅ ∙ ܤ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͻ,ͺͳ ⋅ ͹ͳ,ͺ ∙ ሺͳͲͺͲ − ͳͲͷͷ,͵ሻ= ͳ͹͵ͻ͹,͸ ˍʜˏ. 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܹ′˅ˊ˅ = ߛ˅ ∙ ܤ ∙ ሺ∇ʢʜʐ௠௔௫ − ∇˒ˑˇሻ = ͻ,ͺͳ ⋅ ͹ͳ,ͺ ∙ ሺͳͲͺͺ,ʹ − ͳͲͷͷ,͵ሻ= ʹ͵ͳ͹͵,Ͷ ˍʜˏ. 
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4.23 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜ 
ɩɭɧɤɬɟ 4.9 ɢ ɪɚɜɧɚ: 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ˗ܹ = ͺ͵ͷ͵,ʹ ˍʜˏ. 
 

Ɉɫɧɨɜɧɨɟ ɨɫɨɛɨɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ܹ′˗ = ͹Ͷʹ͹,ͻ ˍʜˏ. 
 

4.24 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶሺͶͷ݃ݐ − φˆ˓ଶ ሻ = ͳʹ,ͻʹ ⋅ ͵ ⋅ ଶሺͶͷ݃ݐ − ଷହଶ ሻ = ͳͲ,ͷˍʜ/ˏଶ,  

                           (4.63) 
 

ɝɞɟ hɧ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ (ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɵɣ), ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ 
ɢ ɪɚɜɧɚ 3 ɦ; 

 φɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 350. 
 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
 ːߛ˅ˊ˅ = ːߛ − ሺͳ − ݊଴ሻ ∙ ߛ˅ = ͳͻ − ሺͳ − Ͳ,͵ͺሻ ∙ ͻ,ͺͳ = ͳʹ,ͻʹ ˍʜˏయ,      (4.64) 

 
ɝɞɟ γɧ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ 19 ɤɇ/ɦ3;[7]; 

 ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɧɚɧɨɫɨɜ, ݊଴ = Ͳ,͵ͺ. 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
 ʔː = ሺ˓ː∙ℎːሻଶ = ሺଵ଴,ହ ∙ଷሻଶ = ͳͷ,͹ͷ ˍʜˏ.                              (4.65) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ (ɤɚɦɟɧɶ), ɛɨɤɨɜɨɟ 

ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ 
ɧɚɧɨɫɨɜ ˓ː, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɨɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ: 

′˓ˆ݌  = ːߛ˅ˊ˅ℎː݃ݐଶ ቀͶͷ − φˆ˓ଶ ቁ,             (4.66) 
 

ɝɞɟ φˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 450 

′˓ˆ݌  = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − φˆ˓ଶ ቁ = ͳʹ,ͻʹ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ − ସହଶ ቁ = ͸,͹ ˍʜˏమ.  
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ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ 
ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ: 

′′˓ˆ݌  = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) · ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ,           (4.67) ݌ˆ˓′′ = ሺͳʹ,ͻʹ ∙ ͵ + ͳ͸,ͳ ∙ ͳ͹,͹ሻ ∙ ଶ݃ݐ (Ͷͷ − Ͷͷʹ) = ͷͷ,ͷʹ ˍʜˏଶ , 
 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ߛ˅ = ʹ͵,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͻ,ͺͳ = ͳ͸,ͳ ˍʜˏయ,            (4.68) 

 

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹ͵,ͷ ˍʜˏయ ;  ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ʹͷ;  ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ͳ͹,͹ ˏ;  ߮ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ߮ˆ˓ = Ͷͷ°, [ ͺ ˕˃˄ˎˋ˙˃ ʞ. ͷ.ͳ];  ˅ߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ ɞɥɢɧɵ 
ɩɥɨɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 

௔ܧ  = ሺ௣ˆ˓′ +௣ˆ˓′′ ሻଶ ∙ ℎˆ˓ = ሺ଺,଻+ହହ,ହሻଶ ∙ ͳ͹,͹ = ͷͷͲ,ͷ͸ ˍʜˏ.                  (4.69) 
 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
– ɩɨɞ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ: 
 ˓′˒ː = ˅ˊ˅˕ˈ˄ߛ ∙ ˅ݐ ∙ ଶ݃ݐ ቀͶͷ + ఝˆ˓ଶ ቁ = ሺʹͶ − ͻ,ͺͳሻ ⋅ ͺ,ͺ ∙ ଶ݃ݐ ቀͶͷ + ସହଶ ቁ =            = ͹ʹ͹,ͺ ˍʜˏమ,                                                                                         (4.70) 
 

ɝɞɟ ݐ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ݐ˅ = ͺ,ͺ ˏ  [ɩɭɧɤɬ 4.1]. 
 

– ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ˓′′˒ː = [ሺߛ˄ˈ˕˅ˊ˅ ∙ ሻ ˅ݐ + ߛ̂) ˓˅́ ˅ ∙ ℎˆ˓)] · ଶ݃ݐ ቀͶͷ + ఝˆ˓ଶ ቁ,                                 (4.71) 

 ˓′′˒ː = [ሺʹͶ − ͻ,ͺͳሻ · ͺ,ͺ + ሺͳ͸,ͳ · ͳ,͵ሻ] · ଶ݃ݐ (Ͷͷ + Ͷͷʹ) = ͺͷͲ,ͳ ˍʜˏଶ , 
 

ɝɞɟ  ℎˆ˓ = ͳ,͵ ˏ [ɩɭɧɤɬ 4.24] 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɟ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 
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˒ܧ  = ˓′˒ː + ˓′′˒ːʹ · ℎˆ˓ = ͹ʹ͹,ͺ + ͺͷͲ,ͳʹ · ͳ,͵ = ͳͲʹͷ,͸ ˍʜ/ˏ. 
 

4.25 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ  
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቀ𝜆̅೏గ + ℎబଶ ቁ,             (4.72) 
 

ɝɞɟ  𝜆̅ௗ − ˔˓ˈˇːˢˢ ˇˎˋː˃ ˅ˑˎː˞;  ℎ଴ − ˔˓ˈˇːˢˢ ˅˞˔ˑ˕˃ ˅ˑˎː˞;  ʡ̅ − ˔˓ˈˇːˋˌ ˒ˈ˓ˋˑˇ ˅ˑˎː˞;  ℎଵ% − ˅˞˔ˑ˕˖ ˅ˑˎː˖ ͳ% ˑ˄ˈ˔˒ˈ˚ˈːːˑ˔˕ˋ;  
 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ ʹ,͸ ∙ ቀଷଷ,ହଷ,ଵସ + ଴,଺ଷଶ ቁ = ͳͶͲ,ͳ ˍʜ,  

 ℎ଴ = గ∙ℎమభ%𝜆̅೏ = ଷ,ଵସ⋅ଶ,଺మଷଷ,ହ = Ͳ,͸͵ ˏ.                                                          (4.73) 
 

ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ  = 𝜆̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଷଷ,ହଶ∙ଷ,ଵସ − ଷ଼ ∙ ʹ,͸ = Ͷ,͵͹ ˏ.                                               (4.74) 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 ℎ଴ = ߨ ∙ ℎଶଵ%𝜆̅ௗ = ͵,ͳͶ ⋅ ʹ,ʹͳଶʹ͸,͸ = Ͳ,ͷͺ ˏ, 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቆ𝜆̅ௗߨ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ ʹ,ʹͳ ∙ (ʹ͸,͸͵,ͳͶ + Ͳ,ͷͺʹ )= ͻͶ,ͻ͵ ˍʜ, 
௖ݕ  = 𝜆̅ௗʹ ∙ ߨ − ͵ͅ ∙ ℎଵ% = ʹ͸,͸ʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ʹ,ʹͳ = ͵,Ͷ ˏ. 
 

4.26 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
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ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «-». Ɇɨɦɟɧɬ ɫɢɥɵ: ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ 
ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «-». 

ȼɫɟ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɫɢɥɵ ɢ ɢɯ ɩɥɟɱɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢ ɫɜɟɞɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɟ ȼ. 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɤɪɚɟɜɵɯ ɧɨɪɦɚɥɶɧɵɯ, 
ɤɚɫɚɬɟɥɶɧɵɯ ɢ ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ ɫɟɱɟɧɢɸ. 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

 𝜎௨̟ = − 𝑁௕೏ + ଺∑ʛ௕೏మ ,               (4.75) 

 
ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 

 ∑ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
  ܾ ௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨݉௨ଶ − ௗ௨ሺͳܪ ௪ߛ − ݉௨ଶሻ,            (4.76) 
 

ɝɞɟ   ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
 ;ௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚܪ 
ௗ௨ܪ  = ∇ʜʞʢ − ∇˒ˑˇ = ͳͳͶͷ − ͳͲͷͷ,͵ = ͺͻ,͹ ˏ. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨) ݉௨.             (4.77) 
 
Ƚɥɚɜɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ .            (4.78) 
 
Ƚɥɚɜɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
 𝜎ଷ௨ = ௪ʜௗ௨ߛ− .               (4.79) 
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ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ: 

 𝜎௖௨ = ሺͳ + ݉௨ଶሻʹ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ℎߛ ߙሺʹݏ݋ܿ] − ሻߜ − ͳ − ݉௨ଶͳ + ݉௨ଶ]}, 
 (4.80) 

 
ɝɞɟ ߙ − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ; 

ߜ  −  ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ. 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

 𝜎௬௧ = − 𝑁௕೏ − ଺∑ʛ௕೏మ .                        (4.81) 
 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ, 

 

ɝɞɟ ܪௗ௧ – ɫɬɨɥɛ ɜɨɞɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
ௗ௧ܪ  = ∇ʢʜʐ − ∇˒ˑˇ = ͳͲ͹ͺ − ͳͲͷͷ,͵ = ʹʹ,͹ ˏ. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧)݉௧ . 

 
Ƚɥɚɜɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

 𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ. 
 

Ƚɥɚɜɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− . 

 
Ɋɚɫɱɟɬ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɠɟ 

ɮɨɪɦɭɥɚɦ. 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 
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Ɍɚɛɥɢɰɚ 4.3 - ɇɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ  

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ σ୷୳ −͵ʹʹ,ͷ σ୷୲  −ͳͳʹ͵,ͷ σ୶୳ −879,96 σ୶୲  −222,7 τ୶୷୳  0 τ୶୷୲  0 σଵ୳ −͵ʹʹ,ͷ σ୲́  −ͳͳʹ͵,ͷ σଷ୳ −879,96 σଵ୲  −222,7 σc୳ −͵ʹʹ,ͷ   
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ σ୷୳ −͵ʹʹ,Ͷ σ୷୲  −ͳͲͶͳ,ʹ σ୶୳ −889,77 σ୶୲  −318,83 τ୶୷୳  0 τ୶୷୲  0 σଵ୳ −͵ʹʹ,Ͷ σ୲́  −ͳͲͶͳ,ʹ σଷ୳ −889,77 σଵ୲  −318,83 σc୳ −͵ʹʹ,Ͷ   
 

4.27 Кɪɢɬɟɪɢɣ ɩɪɨɱɧɨɫɬɢ  
 

 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
Ⱦɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ 
 
ː௟௖|𝜎ଷ| ൑ ܴ௕௖ௗ ,                (4.82) 

 
ɝɞɟ ː = ͳ,ʹͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; 

 ௟௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (௟௖ = ͳ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ; 

 ௟௖ = Ͳ,ͻ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ); 

  𝜎ଷ– ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
 ܴ௕ = ͳͳ,ͷ ʛʞ˃ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 

ɛɟɬɨɧɚ ȼ20, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ [9]; 
௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (௖ௗ = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 

ɧɚɝɪɭɡɨɤ; 
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 ௖ௗ = 1 – ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ) 
 

ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. 
 𝜎௬௨ < Ͳ.                (4.83) 
 

ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 
 |𝜎௬௨| ൒ Ͳ,ʹͷߛ௪ܪௗ௨.              (4.84) 
 
ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ 
 𝜎௖௨ ൑ Ͳ.                 (4.85) 

 

4.28 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ. ɋɞɜɢɝ - ɩɥɨɫɤɢɣ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒ ௡ߛ ,                        (4.86) 
 

ɝɞɟ ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; 
௟௖ߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; 
௖ௗߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; 
 ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 

ɫɨɩɪɨɬɢɜɥɹɸɳɢɟɫɹ ɫɞɜɢɝɭ); 
 ܴ = ˎ˒ܩ) + ʐܩ + ܳˊ + ܹ˅ − ˗ܹ − ܹ˅ ˊ˅) ∙ ߮݃ݐ + ː˒ܧ ∙ ′௖ߛ + ܿ ∙ 𝜔,       (4.87) 

 
 

ɝɞɟ ߛ௖′ −ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢɧɢɦɚɟɬɫɹ ߛ௖′ = Ͳ,͹; 

 𝜔 −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 
ɩ. ɦ 𝜔 = ௡ܤ ∙ ͳ = ͸ʹ,ͺ; ܨ − ˔ˇ˅ˋˆ˃ˡ˜˃ˢ ˔ˋˎ˃;  

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˕ˍ˃ܧ −  (4.88)           .˒ܧ
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Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 Ͷ͹Ͳ͵͵,ͺ ∙ ͳ,Ͳ ͵͸ͳͷͶ ∙ ͳ,Ͳ = ͳ,͵ ൒ ͳ,ʹͷ. 

 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɥɭɱɚɟɬɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɝɨ ɧɚ 4%, 

ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɟ, ɬɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 
ɧɟ ɛɨɥɟɟ 10%. ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 ͶͶͻ͸Ͷ,ͷ ∙ ͳ,Ͳ͵Ͷ͸͹͹,͵ ∙ Ͳ,ͻ = ͳ,͵͹ ൒ ͳ,ʹͷ. 

 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɥɭɱɚɟɬɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɝɨ ɧɚ 

9,6%, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɟ, ɬɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ 
ɩɪɟɜɵɲɚɬɶ ɧɟ ɛɨɥɟɟ 10%. ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 
ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.  
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

5.1 Эɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɵ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɨɬ ɲɢɪɢɧɵ 
ɫɬɜɨɪɚ, ɬɢɩɚ ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ. Ⱦɥɹ ɝɢɞɪɨɭɡɥɨɜ ɷɬɨɝɨ ɬɢɩɚ ɯɚɪɚɤɬɟɪɧɚ ɪɭɫɥɨɜɚɹ 
ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ. Ɋɭɫɥɨ ɪɟɤɢ ɩɪɢ ɷɬɨɦ ɩɟɪɟɤɪɵɜɚɸɬ ɜɵɫɨɤɨɣ ɩɥɨɬɢɧɨɣ. 
Ɂɞɚɧɢɟ Ƚɗɋ – ɛɟɡɧɚɩɨɪɧɚɹ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɡɚ ɫɬɚɧɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɨɣ. ȼɨɞɭ ɤ ɬɭɪɛɢɧɚɦ ɩɨɞɜɨɞɹɬ ɩɨ ɧɚɩɨɪɧɵɦ ɜɨɞɨɜɨɞɚɦ, ɩɪɢɥɨɠɟɧɧɵɦ ɜ 
ɦɚɫɫɢɜɟ ɩɥɨɬɢɧɵ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɜ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ 
ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ 
ɪɭɫɥɨ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ). 

 
5.2 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ  

 
1 ɷɬɚɩ–ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
2 ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
3 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
4 ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
5 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
 

ɇɚ 𝐈 ɷɬɚɩɟ ɫɬɪɨɹɬɫɹ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɢ ɫɨɡɞɚɟɬɫɹ ɤɨɬɥɨɜɚɧ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. ȼ ɷɬɨɦ ɤɨɬɥɨɜɚɧɟ ɜɨɡɜɨɞɢɬɫɹ ɧɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ, ɧɟɨɛɯɨɞɢɦɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɫ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɭɫɥɚ ɧɚ ɜɨɞɨɫɥɢɜɧɵɟ ɩɪɨɥɟɬɵ ɩɥɨɬɢɧɵ ɫ ɩɨɧɢɠɟɧɧɨɣ ɨɬɦɟɬɤɨɣ 
ɩɨɪɨɝɚ (ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ),  ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ. Ɉɬɦɟɬɤɚ ɝɪɟɛɟɧɤɢ ɢ 
ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɨɹ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɟɬ 1096,00 ɦ.  

ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɟɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ – ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɝɥɭɯɨɣ 
ɱɚɫɬɟɣ ɩɥɨɬɢɧɵ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɫɤɚɥɶɧɨɦɭ ɛɟɪɟɝɭ. ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ 
ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, 
ɨɛɪɚɡɭɸɳɢɟ ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, 
ɫɨɫɬɚɜɥɹɟɬ 55 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ ɫɬɜɨɪɟ. 

 
 ɇɚ II ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɪɟɤɢ ɢ ɩɨɫɬɟɩɟɧɧɨɟ 

ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɚɫɯɨɞɨɜɚɧɚ ɛɟɬɨɧɧɵɣ ɩɨɪɨɝ ɧɟɞɨɫɬɪɨɟɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. ɋɭɳɟɫɬɜɟɧɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɝɨ ɷɬɚɩɚ ɩɪɢ ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɟ 
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ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɦɵɱɟɤ ɢ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ ɞɥɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ. 

ɉɨɫɥɟ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɫɬɪɨɹɬɫɹ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɢ ɫɨɡɞɚɟɬɫɹ 
ɤɨɬɥɨɜɚɧ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ II  
ɨɱɟɪɟɞɢ. ȼ ɷɬɨɦ ɤɨɬɥɨɜɚɧɟ ɫɧɚɱɚɥɚ ɫɬɪɨɹɬɫɹ ɩɪɢɫɤɚɥɶɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ 
ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɡɥɚ, ɚ ɡɚɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɧɚɩɨɪɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ 
ɞɚɧɧɨɝɨ ɷɬɚɩɚ 1087,30 ɦ. 

ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 4 ɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɜ ɩɨɫɬɪɨɟɧɧɨɣ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ: 1) Ɋɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ ɢ ɡɚɬɚɩɥɢɜɚɸɬ ɤɨɬɥɨɜɚɧ; 2) Ɋɚɡɛɢɪɚɸɬ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ (ɜɨɞɚ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ); 3) Ɉɬɫɵɩɚɸɬ ɛɚɧɤɟɬ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ, ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ 
ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɱɚɫɬɢ; 4) ȼɨɡɜɨɞɹɬ 
ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɫ ɦɨɧɬɚɠɨɦ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; 5) ɍɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; 6) Ȼɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 7) 
Ɋɚɡɪɚɛɚɬɵɜɚɸɬ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ Ƚɗɋ. 

 

ɇɚ III ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ 
ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ I ɹɪɭɫɚ. Ⱦɪɭɝɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɚ ɷɬɨɦ 
ɷɬɚɩɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɩɨɥɧɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɨɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. ɂɦɟɧɧɨ ɧɚ 
ɷɬɨɦ ɷɬɚɩɟ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɫɬɜɨɪɚ ɪɟɤɢ ɧɚ ɛɨɥɶɲɭɸ ɜɵɫɨɬɭ ɜɨɡɜɨɞɹɬɫɹ ɨɫɧɨɜɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ; ɨɫɧɨɜɧɵɟ ɨɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɹɸɬɫɹ 
ɢ ɩɨ ɡɞɚɧɢɸ Ƚɗɋ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɚɧɧɵɣ ɷɬɚɩ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɫɨɨɪɭɠɟɧɢɟ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɜɬɨɪɨɝɨ ɹɪɭɫɚ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ ɞɚɧɧɨɝɨ ɷɬɚɩɚ 1087,30 ɦ.  

Ɋɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɢ ɩɪɨɞɨɥɶɧɭɸ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬ 
ɤɨɬɥɨɜɚɧɵ ɩɨɞ ɩɪɚɜɨ- ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɝɥɭɯɢɟ ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ №№ 7÷6 ɢ 20÷ʹʹ. ɍɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ №№ 5-
23.ɉɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɦ 
ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɨɬɜɟɪɫɬɢɹɦ. ȼ ɤɨɧɰɟ III  ɷɬɚɩɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɩɨɥɧɟɧɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɵɩɨɥɧɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɟɪɢɨɞ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨ ɷɬɢɦ ɨɬɜɟɪɫɬɢɹɦ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɩɭɫɤ ɜ ɇȻ ɪɚɫɯɨɞɨɜ ɢ ɧɚɩɨɥɧɟɧɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɪɚɳɢɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ IV ɷɬɚɩɟ. 

 

ɇɚ IV ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ 
ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɢ ɩɭɫɤ ɷɬɢɯ ɚɝɪɟɝɚɬɨɜ. ɉɚɪɚɥɥɟɥɶɧɨ ɫ ɧɚɩɨɥɧɟɧɢɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɮɪɨɧɬɚ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
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ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɦɨɧɬɚɠ ɚɝɪɟɝɚɬɨɜ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ 
ɞɚɧɧɨɝɨ ɷɬɚɩɚ 1111,30 ɦ. 

 

ɇɚ V ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɫɬɪɨɣɤɚ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ 
ɢ ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ. ɉɪɨɩɭɫɤ ɧɟɨɛɯɨɞɢɦɵɯ 
ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɠɟ ɱɟɪɟɡ 
ɪɚɛɨɬɚɸɳɢɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ. ɉɨɫɬɟɩɟɧɧɨ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ 
ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɨ ɦɟɪɟ ɢɯ ɝɨɬɨɜɧɨɫɬɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɉɛɴɟɦɵ ɪɚɛɨɬ ɷɬɨɝɨ ɷɬɚɩɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɧɨɫɬɢ ɨɛɴɟɦɨɜ 
ɪɚɛɨɬ, ɜɵɩɨɥɧɟɧɧɵɯ ɤ ɩɭɫɤɭ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ, ɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɜ ɰɟɥɨɦ. Ɉɬɦɟɬɤɚ 
ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ ɞɚɧɧɨɝɨ ɷɬɚɩɚ 1153,40 ɦ. ȼ ɫɟɤɰɢɹɯ №№ 10÷11 
ɛɟɬɨɧɢɪɭɸɬ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɞɟɦɨɧɬɢɪɭɸɬ ɡɚɬɜɨɪɵ ɢ ɮɨɪɦɢɪɭɸɬ 
ɜɨɞɨɫɥɢɜɧɭɸ ɝɪɚɧɶ. Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ 
ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɟɤɰɢɢ №№ 10÷11.  ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. 
ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  

Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 5.1, ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨ 
ɪɢɫɭɧɨɤ 5.1. 

 

 

 

Ɋɢɫɭɧɨɤ ͷ.ͳ − Ƚɪɚɮɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɬɚɩɨɜ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɜ ɩɥɚɧɟ 
ɢ ɪɚɡɪɟɡɟ 
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Ɍɚɛɥɢɰɚ 5.1 – Ɉɩɪɟɞɟɥɟɧɢɟ  ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
ɗɬɚɩ ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ Ɉɛɴɟɦɵ ɪɚɛɨɬ, (ɦ3) 

I 

Ɂɟɦɥɹɧɵɟ 

-ɨɬɫɵɩɤɚ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ 

37319,9 

-ɨɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ  ɨɱɟɪɟɞɢ 17516,3 

-ɨɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɚ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ 

19803,6 

Ɉɬɤɚɱɤɚ ɜɨɞɵ -ɨɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 319423 

Ɂɟɦɥɹɧɵɟ 
-ɪɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ 
ɩɥɨɬɢɧɭ 

35419,2 

Ȼɟɬɨɧɧɵɟ 
 

- ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ 
ɩɥɨɬɢɧɵ (+ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ, ɭɫɬɨɢ); 114018,4 

- ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ 31017,2 
 Ɂɟɦɥɹɧɵɟ -ɨɬɫɵɩɤɚ ɛɚɧɤɟɬɚ 17472,7 

 Ɂɟɦɥɹɧɵɟ -ɨɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 14300,8 

II  

Ɉɬɤɚɱɤɚ ɜɨɞɵ -ɨɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 260633,3 

Ɂɟɦɥɹɧɵɟ 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ: 
- ɦɹɝɤɨɝɨ ɝɪɭɧɬɚ 17280 

- ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ 24768 

 

Ȼɟɬɨɧɧɵɟ 
 

- ɜɨɡɜɟɞɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɵ 

468482 

 

- ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ; 33794 

- ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɱɚɫɬɢ. 2120,0 

III 

Ɂɟɦɥɹɧɵɟ 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɩɪɚɜɨ- ɢ 
ɥɟɜɨɛɟɪɟɠɧɭɸ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 

5811,6 
8143,0 

Ȼɟɬɨɧɧɵɟ 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 1063.3-1087.3: 

- ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ; 72545,2 

- ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; 45695,6 

- ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 101610,8 
- Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ; 52452,8 

ȼɫɟɝɨ: 320104,4 

IV  Ȼɟɬɨɧɧɵɟ 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 1087.3-1111.3: 

- ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ; 160319,7 

- ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; 214960,6 

- ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 17755,8 

- Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ; 157895,3 
ȼɫɟɝɨ: 455931,4 

V Ȼɟɬɨɧɧɵɟ 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 1111.3-1149: 

- ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ; 43512,14 
- ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 13569,2 
- Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ; 41089,94 
ȼɫɟɝɨ: 12071,28 
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6 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ  
 

6.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ ɭɱɚɫɬɧɢɤɢ 
ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ (ɷɧɟɪɝɨɫɛɵɬɨɜɵɟ ɤɨɦɩɚɧɢɢ ɢ ɤɪɭɩɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ-ɭɱɚɫɬɧɢɤɢ 
ɨɩɬɚ) ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱɧɨɝɨ ɪɵɧɤɚ ɭ 
ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. ɐɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜɵɪɚɠɚɟɬɫɹ ɜ 
ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ (ɤɨɩ/ɤȼɬ·ɱ, ɪɭɛ/ɤȼɬ·ɱ) ɥɢɛɨ ɜ 
ɪɭɛɥɹɯ ɡɚ ɬɵɫɹɱɭ ɤɢɥɨɜɚɬɬ-ɱɚɫɨɜ (ɪɭɛ/ɬɵɫ ɤȼɬ·ɱ). 

Ɉɫɨɛɟɧɧɨɫɬɢ ɷɤɨɧɨɦɢɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɩɟɰɢɮɢɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɵɧɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ: 

- ɉɪɨɢɡɜɨɞɫɬɜɨ,  ɞɨɫɬɚɜɤɚ ɢ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɨɧɚ ɧɟ ɫɤɥɚɞɢɪɭɟɬɫɹ  ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. 

- ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ  ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɞɭɤɬ, ɩɨɫɬɚɜɥɹɟɦɵɣ ɦɧɨɝɢɦɢ  
ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɜ ɨɛɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ. ɉɨɷɬɨɦɭ  ɤɬɨ ɩɪɨɢɡɜɟɥ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɫɬɨ ɧɟɜɨɡɦɨɠɧɨ. 

- ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɂɡ-ɡɚ ɷɬɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɢ ɨɱɟɧɶ ɫɢɥɶɧɨ ɪɟɚɝɢɪɭɸɬ ɤ ɩɟɪɟɪɵɜɚɦ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ, ɚ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɞɟɠɧɨɣ. 

ɂɥɢ ɩɨ-ɞɪɭɝɨɦɭ, ɫɩɪɨɫ ɧɟ ɜɫɟɝɞɚ ɪɚɜɟɧ ɩɨɬɪɟɛɥɟɧɢɸ ɧɚ ɪɵɧɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 
6.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴёɦɨɜ ɝɟɧɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɟɧɞɚɪɧɵɦ 

ɩɥɚɧɨɦ, ɜ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɮɨɪɦɢɪɭɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɚɪɢɮɚ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɨɛɴɟɦɚ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɪɢ ɷɬɨɦ  ɭɱɢɬɵɜɚɟɬɫɹ 
ɤɨɥɢɱɟɫɬɜɨ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. 

Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 788,04 788,04 788,04 
ɑɢɫɥɨ ɱɚɫɨɜ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɱɚɫ 8640,00 8640,00 8640,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 6808665,60 6808665,60 6808665,60 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 2 2 2 
 Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 
136173,31 136173,31 136173,31 



  

79 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.1 
 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ·ɱ 

6672492,28
8 

6672492,28
8 

6672492,288 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ/Ɇȼɬ·ɱ 1025,00 1058,00 1091,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ 

569,94 588,30 628,88 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. ɪɭɛ 86,94 89,74 92,54 
 

6.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ ɢɥɢ ɢɡɞɟɪɠɤɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɨɡɞɚɧɢɟ 
ɩɪɨɞɭɤɰɢɢ ɫɜɹɡɚɧɨ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ 
ɧɚɡɵɜɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ. ɉɪɢ ɷɬɨɦ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɭɳɧɨɫɬɶ 
ɜɫɟɯ ɨɩɪɟɞɟɥɟɧɢɣ ɟɞɢɧɚ – ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ 
ɭɫɥɭɝ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɋɚɫɯɨɞɵ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɨɣ (ɪɚɫɫɱɢɬɚɧɧɨɣ) ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɹɬɵ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ)-0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ                                          

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ/Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
Ɏɨɧɞɵ ɨɩɥɚɬɵ ɬɪɭɞɚ (ɎɈɌ) 255,2 201,1 

ɉɪɨɱɢɟ 274,0 215,9 
ɂɬɨɝɨ  417,0 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.3. 
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Ɍɚɛɥɢɰɚ 6.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, % 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,04 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,06 
Ɉɬ 16 ɞɨ  25 ɥɟɬ 0,08 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017  2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɨɬ 16.01.2017 № 9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 6.4. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, 

 ɦɥɧ.ɪɭɛ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ 
ɈȺɈ «ɋɈ-ȿɗɋ» 135,38 ɬɵɫɪɭɛ/Ɇȼɬ 10,5 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɫɢɫɬɟɦɵ) 

0,001097 
ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 

7,5 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨ) 

0,000318 
ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 

2,2 

ɂɬɨɝɨ  20,2 
 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɇɚɹ 
ɫɨɫɬɚɜɥɹɟɬ 4,8 ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.5. 

 
Ɍɚɛɥɢɰɚ 6.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
                                                                                                                         ɦɥɧ.ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 2020 2021 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 52,51 109,03 156,22 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 24,47 49,78 82,59 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 417,03 417,03 417,03 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 1,02 3,11 5,16 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 20,18 20,18 20,18 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ 29,96 32,68 32,68 
ɂɬɨɝɨ 545,16 631,81 713,87 

 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

6.3  ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ. ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ Ƚɗɋ ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɟɬ 
ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ƚɗɋ. 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɨɟɤɬɟ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɧɚɥɨɝɨɜ: 
 

 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɇȾɋ – 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% ɨɬ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ∙ɱ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɚɫɫɟɣɧɨɦ ɪɟɤɢ, ɨɡɟɪɚ, 

ɦɨɪɹ. 
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ. 

 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.6. 

 

Ɍɚɛɥɢɰɚ 6.6  ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 ɦɥɧ.ɪɭɛ. 

ɇɚɥɨɝɢ 2019 2020 2021 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 770,66 1153,43 1165,44 
ɇȾɋ 435,62 722,51 401,50 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 0,49 0,49 0,49 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 52,62 85,08 179,11 
ɂɬɨɝɨ 1371,12 2075,97 1860,98 
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6.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.7. 
 

Ɍɚɛɥɢɰɚ 6.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 10502,97 10836,57 11170,54 11504,88 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 746,61 744,51 742,41 740,31 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ) 9756,36 10092,06 10428,13 10764,57 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 

ɧɚ ɩɪɢɛɵɥɶ 162,61 168,20 173,80 179,41 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) 9593,75 9923,86 10254,32 10585,16 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 

 

Ɋɢɫɭɧɨɤ 6.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ.ɪɭɛ. 
 

6.5 Ɉɰɟɧɤɚ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ «ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 
2017 - 2042ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9) 

 
Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
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 ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
 ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
 ɂ ɬ.ɞ. 
 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ «ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017 - 2041ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9) 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 
3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 

ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 

 
6.6  Кɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.8. 
 
Ɍɚɛɥɢɰɚ 6.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2017 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 78 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 24284,5 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,17 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0.11 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 115565,2 
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6.7   Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 6.9.  

 
Ɍɚɛɥɢɰɚ 6.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2020 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.ɪɭɛ 951,63 1375,92 2493,72 2648,70 951,63 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.ɪɭɛ 807,33 1083,99 2143,00 2321,05 807,33 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 

ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 62,53 210,17 268,95 245,89 62,53 
 

6.8 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 

Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
1) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
2) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
3) ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
4) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
5) ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.10. 

 
Ɍɚɛɥɢɰɚ 6.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
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ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɵ ɫɛɵɬɚ; 

ɂɡɦɟɧɟɧɢɟ NPV ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.11, ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɟ 6.3, ɪɢɫɭɧɨɤ 6.4 ɢ ɪɢɫɭɧɨɤ 6.5. 

 

Ɍɚɛɥɢɰɚ 6.11 – ɂɡɦɟɧɟɧɢɟ NPVɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɮɚɤɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ -30% -20% -10% 0% 10% 20% 30% 

Ɉɛɴёɦ ɢɧɜɟɫɬɢɰɢɣ 22949,9 21374,3 19792,1 18203,6 16609,2 15009,0 13403,4 

ɐɟɧɚ ɫɛɵɬɚ 7203,4 10879,9 14545,7 18203,6 21855,5 25502,5 29145,8 

 

 
 

Ɋɢɫɭɧɨɤ 6.3 – ɋɭɦɦɚ  NPV ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 
ɢɧɜɟɫɬɢɰɢɣ 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

 

Ɋɢɫɭɧɨɤ 6.4 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

 

Ɋɢɫɭɧɨɤ 6.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ȼɢɬɢɦɫɤɨɝɨ Ƚɍ. Ɉɯɪɚɧɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ȼɨɫɬɨɱɧɵɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɫɩɭɛɥɢɤɟ Ȼɭɪɹɬɢɹ ɧɚ ɪɟɤɟ ȼɢɬɢɦ. 
Ɋɟɤɚ ȼɢɬɢɦ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɫɥɢɹɧɢɢ ɪɟɤɢ ȼɢɬɢɦɤɚɧ ɫ ɪɟɤɨɣ ɑɢɧɨɣ. ȼɢɬɢɦ ɫ 
ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ ɨɝɪɨɦɧɨɣ ɞɭɝɨɣ ɨɤɪɭɠɚɟɬ ɜ ɸɠɧɨɣ ɱɚɫɬɢ ȼɢɬɢɦɫɤɨɟ 
ɩɥɨɫɤɨɝɨɪɶɟ, ɞɚɥɟɟ ɤ ɫɟɜɟɪɭ ɩɪɨɪɟɡɚɟɬ ɘɠɧɨ-Ɇɭɣɫɤɢɣ ɢ ɋɟɜɟɪɨ-Ɇɭɣɫɤɢɣ 
ɯɪɟɛɬɵ, ɪɚɡɞɟɥɹɟɬ ɋɟɜɟɪɨ-Ȼɚɣɤɚɥɶɫɤɨɟ ɢ ɉɚɬɨɦɫɤɨɟ ɧɚɝɨɪɶɹ ɢ ɜɩɚɞɚɟɬ ɜ Ʌɟɧɭ. 

Ⱦɥɢɧɚ ɪɟɤɢ 1837 ɤɦ. ȿɟ ɩɢɬɚɧɢɟ, ɜ ɨɫɧɨɜɧɨɦ, ɞɨɠɞɟɜɨɟ ɫ ɪɚɫɱɟɬɧɵɦɢ 
ɪɚɫɯɨɞɚɦɢ ɜ ɪɟɤɟ ܳ௠௔௫ ˑ˔ː.p%=଴.ଵ = ͷͻʹ͸ ˏଷ ˔⁄  ɢ ܳ௠௔௫.˓%=଴.଴ଵ = ͸͸͹ͻ ˏଶ ˔⁄ . Ⱦɥɹ 
ȼɢɬɢɦɚ ɯɚɪɚɤɬɟɪɧɨ ɪɚɫɬɹɧɭɬɨɟ ɩɨɥɨɜɨɞɶɟ ( ɫ ɦɚɹ ɩɨ ɨɤɬɹɛɪɶ ) ɫ ɩɨɞɴɟɦɨɦ ɜɨɞɵ 
ɧɚ 8 – 10 ɦ. ɇɚɢɛɨɥɟɟ ɦɧɨɝɨɜɨɞɧɵɣ ɦɟɫɹɰ ɢɸɧɶ ɞɨ 4900 ˏଷ ˔⁄ . ɋ ɦɚɪɬɚ ɩɨ ɚɩɪɟɥɶ 
ɜɨɞɨɧɨɫɧɨɫɬɶ ɪɟɤɢ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 80 ˏଶ ˔⁄ ,  ɡɚɦɟɪɡɚɟɬ ɜ ɧɚɱɚɥɟ ɧɨɹɛɪɹ, 
ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɦɚɹ. 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɯɨɥɨɞɧɚɹ ɫ ɫɭɯɢɦ ɦɨɪɨɡɨɦ. ȼɟɫɧɚ 
ɜɟɬɪɟɧɚɹ ɫ ɝɨɫɩɨɞɫɬɜɭɸɳɢɦɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɦɢ ɜɟɬɪɚɦɢ, ɫ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɶɸ 
ɜɟɬɪɚ (ɧɚ ɜɵɫɨɬɟ 10 ɦ) 20 ɦ/ɫ (ɩɪɢ 2% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɢ 15 ɦ/ɫ ( ɩɪɢ 20% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ). Ʌɟɬɨ ɤɨɪɨɬɤɨɟ ɫ ɠɚɪɤɢɦɢ ɞɧɹɦɢ ɢ ɩɪɨɯɥɚɞɧɵɦɢ ɧɨɱɚɦɢ, ɫ 
ɨɛɢɥɶɧɵɦɢ ɨɫɚɞɤɚɦɢ ɜ ɢɸɥɟ ɢ ɚɜɝɭɫɬɟ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ +28 °ɋ, 
ɡɢɦɨɣ −35 °ɋ, ɚ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ — −1,6 °ɋ. Ɂɚ ɝɨɞ ɜ ɫɪɟɞɧɟɦ ɜɵɩɚɞɚɟɬ 
244 ɦɦ ɨɫɚɞɤɨɜ.  

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ 8 ɛɚɥɥɨɜ. 
ȼ ɨɫɧɨɜɚɧɢɢ ɡɚɥɟɝɚɟɬ ɫɥɚɛɨɬɪɟɳɢɧɨɜɚɬɵɣ ɝɪɚɧɢɬ ɫ ɜɤɥɸɱɟɧɢɹɦɢ ɫɭɩɟɫɢ, 

ɝɪɚɜɢɹ ɢ ɩɟɫɤɚ. Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɚɧɢɬɚ: ɩɥɨɬɧɨɫɬɶ 2600 ɤɝ/ɦ2, ɩɪɨɱɧɨɫɬɶ 
ɩɪɢ ɫɠɚɬɢɢ ɞɨ 300 Ɇɉɚ. ɉɪɨɱɧɨɫɬɶ ɝɪɚɧɢɬɚ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ 
ɤ ɬɪɟɧɢɸ, ɫɠɚɬɢɸ ɢ ɢɫɬɢɪɚɧɢɸ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɨɞɚ Ȼɨɞɚɣɛɨ ɞɨ ɫɬɜɨɪɚ 450 ɤɦ; ɨɬ ɝɨɪɨɞɚ ɍɫɬɶ-Ⱦɠɢɥɢɧɞɚ 
25 ɤɦ. ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɨɠɟɧ ɨɬ ɭɫɬɶɹ 75 ɤɦ .  

ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɦɦɟɬɪɢɱɧɵɣ. ɉɨ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɲɢɪɢɧɟ 
ɫɬɜɨɪɚ ௟ℎ = ଺଻଼଻ଶ = ͻ.Ͷ, (l - ɞɥɢɧɚ ɫɬɜɨɪɚ ɩɪɢ ɇɉɍ, h – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ) ɨɬɧɨɫɢɬɶɫɹ 
ɤ ɲɢɪɨɤɨɦɭ.  

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɧɚ ȼɢɬɢɦɫɤɢɯ ɛɪɟɝɚɯ ɜ ɨɫɧɨɜɧɨɦ ɫɨɫɬɨɢɬ ɢɡ ɯɜɨɣɧɵɯ 
ɥɟɫɨɜ. ɇɚ ɩɥɨɫɤɨɝɨɪɶɟ ɩɪɨɪɚɫɬɚɸɬ ɥɢɫɬɜɟɧɧɢɰɵ. ȼ ɪɚɣɨɧɟ ɧɟɤɨɬɨɪɵɯ ɩɪɢɬɨɤɨɜ 
– ɝɥɭɯɢɟ ɱɚɳɢ ɫɦɟɲɚɧɧɵɯ ɥɢɫɨɜ (ɩɢɯɬɵ, ɨɫɢɧɵ, ɤɟɞɪ ). ɇɚ ɝɨɪɧɵɯ ɛɟɪɟɝɚɯ ɪɚɫɬɭɬ 
ɤɚɪɥɢɤɨɜɵɟ ɩɨɪɨɞɵ ɞɟɪɟɜɶɹ, ɹɝɟɥɶ ɢ ɦɯɢ. ȼ ɛɚɫɫɟɣɧɟ ȼɢɬɢɦɚ ɠɢɜɟɬ ɩɨɱɬɢ 40 
ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ. Ɇɧɨɝɨ ɩɭɲɧɵɯ ɡɜɟɪɟɣ (ɫɨɛɨɥɶ, ɥɢɫɵ, ɤɨɫɭɥɹ, ɛɟɤɚ, 
ɤɨɥɨɧɨɤ, ɪɵɫɶ, ɤɚɛɚɪɝɚ, ɢɡɸɛɪɶ. Ʌɨɫɶ, ɤɚɛɚɧ, ɦɟɞɟɞɶ, ɝɨɪɧɨɫɬɚɣ). ȼ ɪɟɤɟ ɜɨɞɢɬɫɹ 
ɦɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɧɨɣ ɪɵɛɵ: ɥɟɳ; ɹɡɶ; ɧɟɪɤɚ; ɳɭɤɚ; ɧɟɥɶɦɚ; ɩɥɨɬɜɚ; ɧɚɥɢɦ; ɨɤɭɧɶ; 
ɬɚɣɦɟɧɶ; ɬɭɝɭɧ; ɯɚɪɢɭɫ. ȼɢɬɢɦ ɫɥɚɜɢɬɫɹ ɛɨɥɶɲɢɦɢ ɳɭɤɚɦɢ (ɨɤɨɥɨ 10 ɤɝ). Ⱥ 
ɬɚɤɠɟ ɡɞɟɫɶ ɧɟɪɟɞɤɨ ɜɵɥɚɜɥɢɜɚɸɬ ɩɹɬɢɤɢɥɨɝɪɚɦɦɨɜɵɯ ɬɚɣɦɟɧɟɣ.  
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ɇɚ ɪɟɤɟ ȼɢɬɢɦ ɧɚɯɨɞɢɬɫɹ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɡɨɥɨɬɨɞɨɛɵɜɚɸɳɢɯ 
ɰɟɧɬɪɨɜ. ɗɬɨ ɝɨɪɨɞ Ȼɨɞɚɣɛɨ. ȼ ɛɚɫɫɟɣɧɟ ɧɚɣɞɟɧɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɥɸɞɵ ɢ 
ɧɟɮɪɢɬɚ. ȼ ȼɢɬɢɦɫɤɨɦ ɡɚɩɨɜɟɞɧɢɤɟ ɧɚɯɨɞɢɬɫɹ ɭɧɢɤɚɥɶɧɨɟ ɨɡɟɪɨ Ɉɪɨɧ.  

ɂɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɡɨɥɨɬɨɞɨɛɵɜɚɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɟ. 
 

7.2  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȼɢɬɢɦɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ȼɢɬɢɦ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ȼɢɬɢɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
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 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 

7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ 
ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɨɫɧɨɜɧɨɣ ɫɨɥɢ 
ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ 
ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
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ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ 
ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ  
1)   Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;  
2)  Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
 3) Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
4) ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
5) ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ;  
6) Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ 
7) Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
8) Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ  
 
2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       

 1) Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;  

2) Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 

3) ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;  

4) ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 

5) ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;  

6) Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

7) Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

8) ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 9) ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 

10) Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ  
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7.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = 𝑁∙௤ଵ଴଴% ∙  ɬ,                                                                                            (7.1) ,ߩ

 
 

ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1406521,48 ɦ3);  ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ; % (1,8= ݍ%); ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3) 
ܯ  = 𝑁∙௤ଵ଴଴% = ଵସ଴଺ହଶଵ,ସ଼∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͸͵ʹͻ͵,ͷ ˕.                                               (7.2) 

 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = 𝑁∙௤ଵ଴଴% ∙  (7.3)                                                                                                 ,ߩ

 
ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (95 ɬ);  ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); 

 (ɬ/ɦ3 2,0= ߩ) ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 -ߩ 
ܯ  = 𝑁∙௤ଵ଴଴% = ଽହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,ͻ ˕.                                                                    (7.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
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7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɢɬɢɦɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
 

7.6  Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȼɢɬɢɦɫɤɨɣ 
Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɧɨɪɦɚɦ: 

- ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
- ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
- Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ»; 
- Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ»; 
- ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ; 
- ɇɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ; 
- Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
- ɉɪɚɜɢɥɚɦ  ɬɟɯɧɢɱɟɫɤɨɣ   ɷɤɫɩɥɭɚɬɚɰɢɢ  ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 

ɫɟɬɟɣ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ  (ɩɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ) 



  

93 
 

ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 
- ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ 

ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 
Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɢ ɧɨɪɦ ɤɚɤ ɩɪɢ 

ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɇɚ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɟɪɫɨɧɚɥ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ 
ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ 
ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ  ɬɪɟɛɨɜɚɧɢɹ   ɧɨɪɦ   ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ 
ɞɟɣɫɬɜɭɸɳɢɯ   ɢ   ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ 
(ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ɋɚɛɨɬɧɢɤɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɯɚɪɚɤɬɟɪɭ 
ɪɚɛɨɬɵ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɚɤɢɟ ɪɚɛɨɬɧɢɤɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɱɟɧɵ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɰɟɧɬɪɚɯ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɚ. 
Ɋɚɛɨɬɧɢɤ, ɩɪɨɯɨɞɹɳɢɣ ɫɬɚɠɢɪɨɜɤɭ, ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɡɚ 
ɨɩɵɬɧɵɦ ɪɚɛɨɬɧɢɤɨɦ. Ⱦɨɩɭɫɤ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɛɵɬɶ 
ɬɚɤɠɟ ɨɮɨɪɦɥɟɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɋɚɛɨɬɧɢɤɢ, ɨɛɥɚɞɚɸɳɢɟ ɩɪɚɜɨɦ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɨɛ ɷɬɨɦ ɡɚɩɢɫɶ ɜ ɭɞɨɫɬɨɜɟɪɟɧɢɢ. ɉɨɞ ɫɩɟɰɢɚɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɩɨɧɢɦɚɸɬɫɹ: 

- ɜɟɪɯɨɥɚɡɧɵɟ ɪɚɛɨɬɵ; 
- ɪɚɛɨɬɵ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ; 
- ɢɫɩɵɬɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɜɵɲɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. 
ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨ ɞɨɩɭɫɤɚ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ 

ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɢɟɦɚɦ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ. 

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. 
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ɇɚɪɹɞ ɜɵɩɢɫɵɜɚɟɬɫɹ ɜ ɞɜɭɯ, ɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɟɝɨ ɩɨ ɬɟɥɟɮɨɧɭ — ɜ ɬɪɟɯ 
ɷɤɡɟɦɩɥɹɪɚɯ. Ɋɚɛɨɬɵ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

- ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
- ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɭɬɟɦ ɨɫɦɨɬɪɚ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ 

ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɩɟɪɟɧɨɫɧɵɯ ɩɪɢɛɨɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɪɝɚɧɢɡɨɜɚɧ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɨɛɴɟɦɟ ɢ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, 
ɭɤɚɡɚɧɧɵɦɢ ɜ ɦɟɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢ ɨɛɴɟɦ ɜɢɛɪɚɰɢɨɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 1 ɪɚɡ ɜ 5-7 ɥɟɬ. 
ɇɚɯɨɞɹɳɢɟɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ. 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ. 

ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɢɥɢ ɡɚɧɭɥɟɧɵ. 

ɋɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɫɥɟɞɭɟɬ ɩɪɢ ɫɧɹɬɨɦ 
ɧɚɩɪɹɠɟɧɢɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɫɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ. 

ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɢɜɧɵɦ ɢ ɨɩɟɪɚɬɢɜɧɨ-ɪɟɦɨɧɬɧɵɦ ɩɟɪɫɨɧɚɥɨɦ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɥɢɰɚɦɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ ɢɯ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 

ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɬɵ ɜ ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ. Ɉɫɜɟɳɟɧɧɨɫɬɶ ɭɱɚɫɬɤɨɜ 
ɪɚɛɨɬ, ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɟɡɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɢɦ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ 
ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɪɚɛɨɬɚɸɳɢɯ. 

ɇɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɵɜɟɲɟɧ ɩɥɚɤɚɬ «Ɋɚɛɨɬɚɬɶ ɡɞɟɫɶ». ɇɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɝɪɚɧɢɱɚɳɢɯ ɫ 
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ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɧɚɯɨɞɹɬɫɹ ɨɧɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɢɥɢ ɧɟɬ, 
ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɜɟɲɟɧ ɩɥɚɤɚɬ: «ɋɬɨɣ, ɧɚɩɪɹɠɟɧɢɟ». 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɤɚɫɚɬɶɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ ɤ 
ɢɡɨɥɹɬɨɪɚɦ, ɢɡɨɥɢɪɭɸɳɢɦ ɱɚɫɬɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ. 

ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜɫɟɯ ɧɚɩɪɹɠɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɡɚɳɢɬɚ 
ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɩɨɫɨɛɧɨɝɨ 
ɨɤɚɡɵɜɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 

Ⱦɜɟɪɢ ɩɨɦɟɳɟɧɢɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɤɚɦɟɪ, ɳɢɬɨɜ ɢ ɫɛɨɪɨɤ, ɤɪɨɦɟ ɬɟɯ, ɜ 
ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɧɚ ɡɚɦɨɤ. ɉɨɪɹɞɨɤ ɯɪɚɧɟɧɢɹ 
ɢ ɜɵɞɚɱɢ ɤɥɸɱɟɣ ɨɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɩɨɪɹɠɟɧɢɟɦ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. Ʉɥɸɱɢ ɨɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɭɱɟɬɟ ɭ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɉɨɜɪɟɠɞɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɨɡɞɚɸɳɢɟ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɞɨɥɠɧɵ ɭɫɬɪɚɧɹɬɶɫɹ ɧɟɦɟɞɥɟɧɧɨ. 

ɉɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɧɹɬɨ ɧɟɦɟɞɥɟɧɧɨ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ. 

 
7.7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɣ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ȼɢɬɦɫɤɨɣ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɫɬɚɧɰɢɢ. 

ȼɢɬɢɦɫɤɨɣ Ƚɗɋ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɇɟɪɵ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɹɞɚ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ 
(Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 22 ɢɸɥɹ 2008 ɝ. N 123-ɎɁ 
«Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»). 

ɋɢɫɬɟɦɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɨɪɝɚɧɢɡɚɰɢɹɯ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ: 

- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɢɸ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ; 
- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɢ ɩɨɞɞɟɪɠɚɧɢɸ ɧɚɞɥɟɠɚɳɟɝɨ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨ ɜɫɟɯ  ɡɞɚɧɢɹɯ,  ɫɨɨɪɭɠɟɧɢɹɯ,  ɩɨɦɟɳɟɧɢɹɯ, 
ɭɱɚɫɬɤɚɯ, ɩɥɨɳɚɞɤɚɯ, ɤɚɛɢɧɟɬɚɯ, ɨɬɞɟɥɶɧɵɯ ɦɟɫɬɚɯ ɢ ɬɨɱɤɚɯ; 

- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɧɬɪɨɥɸ, ɧɚɞɡɨɪɭ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɦɨɧɬɟ, ɨɛɫɥɭɠɢɜɚɧɢɢ ɡɞɚɧɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ, ɤɨɦɦɭɧɚɥɶɧɵɯ ɫɟɬɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɜɟɧɬɚɪɹ ɢ ɬ. ɩ. 

ȼ ɩɪɨɟɤɬɟ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɞɚɧɢɣ ɩɨ 
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ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɫɧɚɳɟɧɢɸ 
ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ 
ɢ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ. ȼɵɩɨɥɧɟɧɢɟ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɢɫɬɟɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɟɤɬɨɦ. 

ɉɨɠɚɪɨɨɩɚɫɧɵɦ ɜɟɳɟɫɬɜɨɦ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨ. 
ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ ɨɛɟɫɩɟɱɢɜɚɟɬ: ɯɪɚɧɟɧɢɟ ɦɚɫɥɚ, 

ɨɱɢɫɬɤɭ, ɫɭɲɤɭ ɦɚɫɥɚ, ɫɛɨɪ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ ɢ ɟɝɨ ɨɬɩɪɚɜɤɭ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɪɚɡɛɢɬɨ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɢ ɬɭɪɛɢɧɧɨɟ. 

Ⱦɥɹ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɹɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɜɨɟ ɛɚɤɨɜɨɟ 
ɩɨɦɟɳɟɧɢɟ, ɚɩɩɚɪɚɬɧɚɹ. Ⱥɜɚɪɢɣɧɵɣ ɫɥɢɜ ɦɚɫɥɚ ɢɡ ɛɚɤɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɛɚɤ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ. ɋɥɢɜ ɡɚɦɚɫɥɟɧɧɵɯ 
ɫɬɨɤɨɜ ɢɡ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɱɟɪɟɡ ɬɪɚɩɵ ɜɵɜɟɞɟɧ ɜ ɛɚɤ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. ɋɤɨɩɢɜɲɟɟɫɹ ɦɚɫɥɨ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɛɚɤɟ ɚɜɚɪɢɣɧɨɝɨ 
ɫɥɢɜɚ ɦɨɠɟɬ ɛɵɬɶ ɨɬɤɚɱɟɧɨ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɦɚɫɥɹɧɵɦɢ ɧɚɫɨɫɚɦɢ ɜ 
ɚɜɬɨɰɢɫɬɟɪɧɭ ɢ ɜɵɜɟɡɟɧɨ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ. 

Ⱦɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɚɩɩɚɪɚɬɧɵɯ (ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɧɚɫɨɫɵ) ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɞɞɨɧɵ ɧɚ ɫɥɭɱɚɣ ɤɚɤɢɯ-ɥɢɛɨ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ 
ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ. 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨɫɬɨɹɧɧɨ ɝɨɬɨɜɚ ɤ ɩɨɞɚɱɟ 
ɜɨɞɵ ɧɚ ɤɨɥɥɟɤɬɨɪɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. ȼɵɜɨɞɢɬɶ ɜ ɪɟɦɨɧɬ ɫɢɫɬɟɦɭ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɫ 
ɪɚɡɪɟɲɟɧɢɹ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ. ɉɪɢ ɡɚɝɨɪɚɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ɝɟɧɟɪɚɬɨɪ 
ɨɬɤɥɸɱɢɬɶ ɨɬ ɫɟɬɢ, ɨɬɤɥɸɱɢɬɶ ɜɨɡɛɭɠɞɟɧɢɟ ɢ ɚɜɚɪɢɣɧɨ ɨɫɬɚɧɨɜɢɬɶ, ɧɚ 5 ɦɢɧɭɬ 
ɜɜɟɫɬɢ ɜ ɪɚɛɨɬɭ ɫɢɫɬɟɦɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ ɫɟɪɜɨɦɨɬɨɪɨɜ ɩɨɩɚɞɚɸɬ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɨɬɤɭɞɚ 
ɜɦɟɫɬɟ ɫ ɞɪɟɧɚɠɧɨɣ ɜɨɞɨɣ ɨɬɜɨɞɹɬɫɹ ɫɚɦɨɬɟɤɨɦ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɛɚɤ-
ɦɚɫɥɨɭɥɨɜɢɬɟɥɶ. ɋɤɨɩɢɜɲɟɟɫɹ ɦɚɫɥɨ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚ ɭɬɢɥɢɡɚɰɢɸ, ɚ ɱɢɫɬɚɹ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɜ ɞɪɟɧɚɠɧɵɣ ɤɨɥɨɞɟɰ ɢ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ɍɫɬɚɧɨɜɤɚ ɛɚɤɚ-ɦɚɫɥɨɭɥɨɜɢɬɟɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜ 
ɤɚɠɞɨɦ ɢɡ 2 ɚɝɪɟɝɚɬɧɵɯ ɛɥɨɤɨɜ. ɇɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɯɨɞɧɵɯ 
ɨɬɜɟɪɫɬɢɹɯ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ, ɩɨɩɚɞɚɸɬ ɜ ɡɚɦɤɧɭɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚɬɜɨɪɧɨɣ 
ɲɚɯɬɵ. ɉɟɪɟɞ ɨɩɨɪɨɠɧɟɧɢɟɦ, ɩɪɢ ɪɟɦɨɧɬɟ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɚɫɥɨ ɢɡ 
ɡɚɬɜɨɪɧɨɣ ɲɚɯɬɵ ɫɨɛɢɪɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɨɪɨɥɨɧɨɜɨɣ 
ɝɭɛɤɢ). ȼ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɜ ɦɟɫɬɚɯ ɜɨɡɦɨɠɧɵɯ ɫɥɭɱɚɣɧɵɯ 
ɩɪɨɬɟɱɟɤ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɞɞɨɧɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɞ ɫɨɟɞɢɧɟɧɢɹɦɢ 
ɝɢɞɪɨɥɢɧɢɣ ɫ ɧɚɫɨɫɚɦɢ ɢ ɛɚɤɚɦɢ. 

Ɉɫɧɚɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɧɚ 
ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ. 
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ɋɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɴɟɤɬɨɜ Ƚɗɋ ɫɨɫɬɨɢɬ ɢɡ ɫɟɤɰɢɣ. 
Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɢɦɟɟɬ ɤɨɧɬɪɨɥɶɧɨ-ɩɭɫɤɨɜɨɣ ɭɡɟɥ (Ʉɉɍ), ɫɨɫɬɨɹɳɟɣ ɢɡ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɜɢɠɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɢ ɪɭɱɧɨɣ ɡɚɞɜɢɠɤɢ, ɦɚɧɨɦɟɬɪɚ 
ɞɥɹ ɤɨɧɬɪɨɥɹ ɧɚɥɢɱɢɹ ɜɨɞɵ ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɵ ɩɨ 
ɭɡɥɚɦ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɠɚɪɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ, 
ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɝɨɪɚɟɦɵɯ ɨɬɯɨɞɨɜ. Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɦɚɬɟɪɢɚɥɚɦɢ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɟɡɞɵ ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɢ ɞɨɪɨɝɢ. 

- Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɤɨɧɬɪɨɥɶɧɨ -
ɩɪɨɩɭɫɤɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤɠɟ ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 

- Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɳɚɟɦɨɟ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɞɨɥɠɧɨ ɢɦɟɬɶ ɞɚɬɱɢɤɢ ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɝɨɪɚɧɢɹ, ɨɬ ɤɨɬɨɪɵɯ 
ɞɨɥɠɧɵ ɜɵɞɚɜɚɬɶɫɹ ɫɢɝɧɚɥɵ ɧɚ ɨɬɤɪɵɬɢɟ ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɯ ɨɪɝɚɧɨɜ ɩɨɞɚɱɢ 
ɜɨɞɵ, ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɥɶɬ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫɢɝɧɚɥɵ. 
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8 Эɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɪɵɛɨɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɞɨɟɦɨɜ, ɢɦɟɸɳɢɯ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɡɚɳɢɬɟ ɦɨɥɨɞɢ ɪɵɛ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɜɨɞɨɡɚɛɨɪɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ. 

ȼ ɩɪɨɦɵɲɥɟɧɧɵɟ ɜɨɞɨɡɚɛɨɪɵ ɜɦɟɫɬɟ ɫ ɜɨɞɨɣ ɩɨɩɚɞɚɟɬ ɢ ɪɵɛɧɚɹ ɦɨɥɨɞɶ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ ɜɨɞɨɢɫɬɨɱɧɢɤɟ ɢ ɧɚɧɨɫɢɬ 
ɭɳɟɪɛ ɜɨɞɧɵɦ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɪɟɫɭɪɫɚɦ. Ɉɞɧɢɦ ɢɡ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɦ 
ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɷɬɨɝɨ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɷɮɮɟɤɬɚ, ɹɜɥɹɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɨɞɨɡɚɛɨɪɚ 
ɫɩɟɰɢɚɥɶɧɵɦ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ (ɊɁɍ). 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɵɛɨɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɡɧɚɧɢɟ 
ɩɥɚɜɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɵɛ (ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɪɵɛɚ ɦɨɠɟɬ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ) ɢ ɤɪɢɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɟɣ 
ɬɟɱɟɧɢɹ (ɦɢɧɢɦɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɵɛɚ ɫɧɨɫɢɬɫɹ ɩɨɬɨɤɨɦ), 
ɡɚɜɢɫɹɳɢɯ ɨɬ ɨɛɪɚɡɚ ɠɢɡɧɢ ɢ ɜɨɡɪɚɫɬɚ ɪɵɛ, ɢɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜɨɞɵ.  

ȼɡɚɢɦɨɫɜɹɡɶ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɵɛ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɥɚɜɚɧɢɹ 
ɧɚɡɜɚɧɚ ɩɥɚɜɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɪɵɛ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ 
ɤɪɢɜɨɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

Ɋɢɫɭɧɨɤ 8.1 – Ʉɪɢɜɚɹ ɫɨɨɬɧɨɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɩɥɚɜɚɧɢɹ ɪɵɛ 

 
ȼɵɞɟɥɟɧɵ ɬɪɢ ɡɨɧɵ ɛɪɨɫɤɨɜɵɯ, ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɤɪɟɣɫɟɪɫɤɢɯ ɫɤɨɪɨɫɬɟɣ. 
Ȼɪɨɫɤɨɜɵɟ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɜɚɸɬɫɹ ɪɵɛɚɦɢ ɩɪɢ ɢɫɩɭɝɟ ɢɥɢ ɩɨɝɨɧɟ ɡɚ 

ɠɟɪɬɜɨɣ, ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɩɟɪɟɤɚɬɧɵɯ ɢɥɢ ɜɨɞɨɩɚɞɧɵɯ ɭɱɚɫɬɤɨɜ ɪɟɤ ɜ ɨɱɟɧɶ 
ɤɨɪɨɬɤɢɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ (ɞɨɥɢ ɫɟɤɭɧɞɵ-ɫɟɤɭɧɞɵ) ɢ ɞɨɫɬɢɝɚɸɬ 30 L ɫɦ/ɫ ɢ 
ɛɨɥɟɟ, ɝɞɟ L – ɞɥɢɧɚ ɬɟɥɚ ɪɵɛɵ.  

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɜɚɸɬɫɹ ɪɵɛɚɦɢ ɜ ɩɪɨɰɟɫɫɟ ɨɯɨɬɵ, 
ɧɟɪɟɫɬɨɜɵɯ ɦɢɝɪɚɰɢɣ ɧɚ ɫɬɪɟɦɧɢɧɧɵɯ ɭɱɚɫɬɤɚɯ ɪɟɤ, ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 
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ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɞɪ., ɤɨɝɞɚ ɜ ɬɟɱɟɧɢɟ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ 
ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ (ɞɟɫɹɬɤɢ ɫɟɤɭɧɞ, ɦɢɧɭɬɵ) ɫɤɨɪɨɫɬɶ ɪɵɛ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 
ɡɧɚɱɟɧɢɣ 10 L ɫɦ/ɫ. 

 Ʉɪɟɣɫɟɪɫɤɢɟ ɫɤɨɪɨɫɬɢ ɞɨɫɬɢɝɚɸɬ (1-4) L ɫɦ/ɫ ɢ ɪɚɡɜɢɜɚɸɬɫɹ ɪɵɛɚɦɢ ɩɪɢ 
ɞɥɢɬɟɥɶɧɵɯ ɦɢɝɪɚɰɢɹɯ (ɞɟɫɹɬɤɢ ɦɢɧɭɬ, ɱɚɫɵ) ɢɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɞɟɪɠɚɧɢɹ ɧɚ 
ɬɟɱɟɧɢɢ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɞɜɢɠɟɧɢɟ ɩɪɢ ɬɚɤɢɯ ɫɤɨɪɨɫɬɹɯ ɩɥɚɜɚɧɢɹ 
ɦɢɧɢɦɚɥɶɧɵɟ, ɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɨɠɟɬ ɢɡɦɟɪɹɬɶɫɹ ɫɭɬɤɚɦɢ.  

 
8.1 ɉɪɢɰɢɩɵ ɡɚɳɢɬɵ 
 
Ⱦ. ɋ. ɉɚɜɥɨɜ ɢ Ʌ. Ɇ. ɉɚɯɨɪɭɤɨɜ ɜɵɞɟɥɢɥɢ ɬɪɢ ɩɪɢɧɰɢɩɚ ɡɚɳɢɬɵ ɪɵɛ: 
ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ ɪɵɛ, ɨɛɥɚɞɚɸɳɢɟ ɱɪɟɡɜɵɱɚɣɧɨ ɛɨɥɶɲɢɦɢ 

ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ, ɧɨ ɧɟ ɧɚɲɟɞɲɢɟ ɩɨɤɚ ɲɢɪɨɤɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɫɜɹɡɚɧɵ ɧɟ ɫɬɨɥɶɤɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɞɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɫɤɨɥɶɤɨ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ.  

Ɏɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɨɬɧɨɲɟɧɢɟ ɤ ɪɵɛɟ ɤɚɤ ɤ 
ɮɢɡɢɱɟɫɤɨɦɭ ɬɟɥɭ. Ɂɚɧɢɦɚɜɲɢɟɫɹ ɷɬɨɣ ɩɪɨɛɥɟɦɨɣ ɢɧɠɟɧɟɪɵ ɫɱɢɬɚɥɢ 
ɟɞɢɧɫɬɜɟɧɧɨɣ ɡɚɞɚɱɟɣ ɪɵɛɨɡɚɳɢɬɵ – ɧɟ ɞɨɩɭɫɬɢɬɶ ɪɵɛɭ ɜ ɜɨɞɨɡɚɛɨɪ. ɇɚɢɛɨɥɟɟ 
ɹɪɤɨɟ ɩɪɨɹɜɥɟɧɢɟ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɧɚɲɥɨ ɨɬɪɚɠɟɧɢɟ ɜ ɫɨɡɞɚɧɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɫɟɬɨɤ ɢ ɮɢɥɶɬɪɨɜ. 

ɉɨɜɟɞɟɧɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɪɵɛ ɨɫɧɨɜɚɧɵ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɯ ɩɨɜɟɞɟɧɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɧɚ ɬɟ ɢɥɢ ɢɧɵɟ ɪɚɡɞɪɚɠɢɬɟɥɢ, ɱɬɨ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɟɰɟɩɬɨɪɨɜ – ɡɪɟɧɢɹ, ɫɥɭɯɚ, ɨɪɝɚɧɨɜ ɛɨɤɨɜɨɣ 
ɥɢɧɢɢ, ɨɫɹɡɚɧɢɹ, ɛɚɪɨɪɟɰɟɩɬɨɪɨɜ. ȼ ɨɫɧɨɜɧɨɦ, ɜ ɪɵɛɨɡɚɳɢɬɟ ɩɪɢɦɟɧɹɸɬɫɹ 
ɪɚɡɞɪɚɠɢɬɟɥɢ, ɜɵɡɵɜɚɸɳɢɟ ɭ ɪɵɛ ɪɟɚɤɰɢɸ ɢɫɩɭɝɚ ɢ ɭɯɨɞɚ ɢɡ ɡɨɧɵ ɢɯ ɞɟɣɫɬɜɢɹ, 
ɯɨɬɹ ɧɟ ɢɫɤɥɸɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɪɚɡɞɪɚɠɢɬɟɥɟɣ 
(ɫɜɟɬɚ, ɡɜɭɤɚ), ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɩɪɢɜɥɟɱɟɧɢɸ ɪɵɛ. ɉɪɢɦɟɧɟɧɢɟ ɩɪɢɜɥɟɱɟɧɢɹ 
ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɬɜɥɟɱɟɧɢɹ ɪɵɛ ɢɡ ɡɨɧɵ ɜɨɞɨɡɚɛɨɪɚ. 
Ɋɚɡɞɪɚɠɢɬɟɥɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɨɪɢɟɧɬɚɰɢɢ ɪɵɛ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɟɟ ɜ ɩɨɬɨɤɟ ɭ ɩɚɫɫɢɜɧɵɯ ɦɢɝɪɚɧɬɨɜ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɤɨɣ «ɬɪɨɣɫɬɜɟɧɧɨɣ» ɪɟɚɤɰɢɟɣ ɧɚ ɪɚɡɞɪɚɠɢɬɟɥɢ ɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɨɪɢɟɧɬɚɰɢɨɧɧɵɟ, ɩɪɢɜɥɟɤɚɸɳɢɟ ɢ ɨɬɩɭɝɢɜɚɸɳɢɟ ɝɪɭɩɩɵ ɫɩɨɫɨɛɨɜ 
ɡɚɳɢɬɵ. ɉɪɢɜɥɟɱɟɧɢɟ ɢ ɨɬɩɭɝɢɜɚɧɢɟ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɪɢɟɧɬɢɪɨɜɚɧɢɹ ɪɵɛ ɜ 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ ɨɞɧɢ ɢ ɬɟ ɠɟ ɪɚɡɞɪɚɠɢɬɟɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɢɞɚ ɪɵɛ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɩɪɢɜɥɟɤɚɸɳɢɟ, ɬɚɤ ɢ ɨɬɩɭɝɢɜɚɸɳɢɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɡɚɳɢɬɵ. ȼ ɱɢɫɥɟ 
ɨɪɢɟɧɬɚɰɢɨɧɧɵɯ ɫɩɨɫɨɛɨɜ ɡɚɳɢɬɵ ɪɵɛ ɦɨɝɭɬ ɛɵɬɶ ɜɵɞɟɥɟɧɵ ɫɜɟɬɨɜɵɟ, 
ɛɚɪɢɱɟɫɤɢɟ ɢ ɪɟɨɝɪɚɞɢɟɧɬɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɨɛɴɟɦɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɩɨɥɹ ɪɚɡɞɪɚɠɢɬɟɥɟɣ, ɨɯɜɚɬɵɜɚɸɳɢɦ ɨɛɵɱɧɨ ɛɨɥɶɲɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ.  

ȼ ɝɪɭɩɩɭ ɩɪɢɜɥɟɤɚɸɳɢɯ ɩɨɤɚ ɜɯɨɞɹɬ ɬɨɥɶɤɨ ɫɜɟɬɨɜɵɟ, ɧɨ ɢ ɨɧɢ ɟɳɟ ɧɟ 
ɢɦɟɸɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ.  

 
Ɋɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ:  



  

100 
 

– ɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɝɪɚɠɞɟɧɢɹ – ɩɪɟɩɹɬɫɬɜɢɹ ɧɚ ɩɭɬɢ ɞɜɢɠɟɧɢɹ ɪɵɛ. Ʉ ɷɬɨɣ 
ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɩɪɨɫɬɟɣɲɢɟ ɡɚɝɪɚɠɞɟɧɢɹ (ɩɥɟɬɧɢ, ɪɟɲɟɬɤɢ, ɮɢɥɶɬɪɵ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ), ɮɢɥɶɬɪɭɸɳɢɟ ɜɨɞɨɡɚɛɨɪɵ, ɫɟɬɱɚɬɵɟ ɡɚɝɪɚɠɞɟɧɢɹ 
(ɩɥɨɫɤɢɟ ɫɟɬɤɢ, ɩɥɨɫɤɢɟ ɫɟɬɤɢ ɫ ɪɵɛɨɨɬɜɨɞɚɦɢ, ɫɟɬɱɚɬɵɟ ɛɚɪɚɛɚɧɵ, ɤɨɧɭɫɧɵɟ 
ɫɟɬɱɚɬɵɟ ɭɫɬɪɨɣɫɬɜɚ);  

– ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɡɚɝɪɚɠɞɟɧɢɹ – ɫɬɪɭɟɧɚɩɪɚɜɥɹɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɜ ɜɨɞɨɬɨɤɚɯ ɫɨɡɞɚɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɪɵɛ ɭ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ɡɚɩɨɧɢ, ɨɬɛɨɣɧɵɟ 
ɤɨɡɵɪɶɤɢ, ɡɨɧɬɢɱɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ);  

– «ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ» ɡɚɝɪɚɠɞɟɧɢɹ – ɭɫɬɪɨɣɫɬɜɚ, ɡɚɞɟɪɠɢɜɚɸɳɢɟ ɪɵɛɭ 
ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɜ ɜɨɞɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɥɟɣ, ɫɜɟɬɨɜɨɝɨ ɢ ɡɜɭɤɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɚ ɬɚɤɠɟ ɡɚɜɟɫ ɢɡ ɜɨɡɞɭɲɧɵɯ ɩɭɡɵɪɶɤɨɜ. 

 
Ɇɟɯɚɧɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
 əɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ «ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ» 

ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɬɪɨɹɬ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɨ ɛɢɨɬɟɯɧɢɱɟɫɤɢɦ ɢ 
ɢɧɠɟɧɟɪɧɵɦ ɫɨɨɛɪɚɠɟɧɢɹɦ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɟɝɪɚɞɭ ɩɟɪɟɞ ɜɨɞɨɡɚɛɨɪɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, ɛɵɜɚɸɬ ɫɟɬɱɚɬɵɟ 
ɢ ɮɢɥɶɬɪɭɸɳɢɟ. ɂɯ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɫ ɪɵɛɨɨɬɜɨɞɨɦ ɢ ɛɟɡ ɧɟɝɨ. ɇɚ 
ɧɟɛɨɥɶɲɢɯ ɜɨɞɨɡɚɛɨɪɚɯ ɜ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɪɢɦɟɧɹɸɬ ɩɪɨɫɬɟɣɲɢɟ ɮɢɥɶɬɪɭɸɳɢɟ ɫɨɨɪɭɠɟɧɢɹ ɛɟɡ ɪɵɛɨɨɬɜɨɞɨɜ ɢɡ ɯɜɨɪɨɫɬɚ, 
ɤɚɦɵɲɚ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɢɞɟ ɩɥɟɬɧɟɣ ɢɥɢ ɮɢɥɶɬɪɭɸɳɢɟ ɞɚɦɛɵ ɢɡ ɤɚɦɧɹ, 
ɳɟɛɧɹ, ɝɚɥɶɤɢ, ɝɪɚɜɢɹ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɭɱɚɫɬɨɤ 
ɤɚɧɚɥɚ ɜ ɦɟɫɬɟ ɭɫɬɪɨɣɫɬɜɚ ɮɢɥɶɬɪɨɜ ɪɚɫɲɢɪɹɸɬ ɜ ɞɜɚ – ɬɪɢ ɪɚɡɚ.  

Ƚɪɚɜɢɣɧɵɣ ɮɢɥɶɬɪ. ɉɨɩɟɪɟɤ ɪɚɫɲɢɪɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɤɚɧɚɥɚ ɡɚɛɢɜɚɸɬ ɞɜɚ 
ɪɹɞɚ ɤɨɥɶɟɜ (ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 0,5 ɦ), ɤɨɥɶɹ ɤɚɠɞɨɝɨ ɪɹɞɚ ɡɚɩɥɟɬɚɸɬ ɩɥɟɬɧɟɦ. 
ɉɪɨɦɟɠɭɬɨɤ ɦɟɠɞɭ ɩɥɟɬɧɹɦɢ ɡɚɫɵɩɚɸɬ ɝɪɚɜɢɟɦ ɪɚɡɦɟɪɨɦ 1–2 ɫɦ.  

Ʉɚɫɫɟɬɧɵɟ ɮɢɥɶɬɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɫɬɚɤɚɞɭ, ɜ ɩɚɡɵ ɤɨɬɨɪɨɣ 
ɜɫɬɚɜɥɟɧɵ ɤɚɫɫɟɬɵ ɤɨɪɨɛɤɢ, ɡɚɩɨɥɧɟɧɧɵɟ ɝɪɚɜɢɟɦ, ɤɟɪɚɦɡɢɬɨɦ, ɫɬɟɤɥɹɧɧɵɦ ɢɥɢ 
ɤɢɪɩɢɱɧɵɦ ɛɨɟɦ ɢ ɞɪɭɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɜɤɥɸɱɚɹ ɫɢɧɬɟɬɢɱɟɫɤɢɟ. ɗɬɢ ɤɚɫɫɟɬɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜ ɜɨɞɨɡɚɛɨɪ ɦɭɫɨɪɚ ɢ ɦɨɥɨɞɢ 
ɪɵɛ. ɋɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɤɚɫɫɟɬɧɨɝɨ ɬɢɩɚ ɪɚɜɧɵ 25–30 
ɫɦ/ɫ.  ɉɨ ɦɟɪɟ ɡɚɢɥɟɧɢɹ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɮɢɥɶɬɪɨɜ ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɳɚɬɶ ɢ 
ɩɪɨɦɵɜɚɬɶ. ɉɪɨɦɵɜɤɚ ɮɢɥɶɬɪɨɜ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɞɧɹɬɢɢ ɤɚɫɫɟɬ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ. ɇɚɩɨɥɧɢɬɟɥɶ ɤɚɫɫɟɬɵ ɩɪɨɦɵɜɚɸɬ ɢ ɩɪɨɫɭɲɢɜɚɸɬ. ɉɪɨɦɵɜɤɭ 
ɮɢɥɶɬɪɨɜ ɩɪɨɜɨɞɹɬ ɬɚɤɠɟ ɨɛɪɚɬɧɵɦ ɬɨɤɨɦ ɜɨɞɵ, ɢɦɩɭɥɶɫɚɦɢ ɞɚɜɥɟɧɢɣ ɢ ɩɪɢ 
ɤɨɦɛɢɧɚɰɢɢ ɷɬɢɯ ɫɩɨɫɨɛɨɜ. 

ɋɟɬɱɚɬɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɸɬ ɪɚɡɦɟɪɵ ɹɱɟɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɳɢɬɭ ɪɵɛ 
ɨɩɪɟɞɟɥёɧɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɧɟɨɛɯɨɞɢɦɵɣ ɩɪɨɩɭɫɤ ɜɨɞɵ. Ɇɚɬɟɪɢɚɥ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧɚ ɫɟɬɤɚ, ɧɟ ɞɨɥɠɟɧ ɩɨɞɜɟɪɝɚɬɶɫɹ ɞɟɮɨɪɦɚɰɢɢ ɢ ɤɨɪɪɨɡɢɢ. Ⱦɥɹ ɷɬɨɣ 
ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɧɟɪɠɚɜɟɸɳɭɸ ɫɬɚɥɶ, ɦɟɞɶ, ɥɚɬɭɧɶ, ɤɚɩɪɨɧ, ɥɚɜɫɚɧ ɢ ɞɪɭɝɢɟ 
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ɦɚɬɟɪɢɚɥɵ. ȼɞɨɥɶ ɫɟɬɤɢ ɞɨɥɠɟɧ ɫɨɡɞɚɜɚɬɶɫɹ ɬɚɤɨɣ ɩɨɬɨɤ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɛɵ ɧɟ 
ɩɪɢɠɢɦɚɥ ɪɵɛɭ ɢ ɩɨɡɜɨɥɹɥ ɟɣ ɭɣɬɢ ɨɬ ɫɟɬɤɢ. ɉɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɫɟɬɱɚɬɵɯ ɪɵɛɨɡɚɝɪɚɞɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɢ ɬɢɩɚ 
ɜɨɞɨɡɚɛɨɪɚ, ɪɚɫɯɨɞɚ ɜɨɞɵ, ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɢ ɪɚɡɦɟɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɵɛ, 
ɨɛɢɬɚɸɳɢɯ ɜ ɜɨɞɨɟɦɟ.  

ɋɟɬɱɚɬɵɟ ɛɚɪɚɛɚɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɜɯɨɞɟ ɜ 
ɜɨɞɨɡɚɛɨɪɧɵɟ ɨɬɜɟɪɫɬɢɹ. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɧɢ ɦɨɝɭɬ 
ɫɨɫɬɨɹɬɶ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɛɚɪɚɛɚɧɨɜ, ɨɛɬɹɧɭɬɵɯ ɦɟɥɤɨɹɱɟɣɧɨɣ ɫɟɬɤɨɣ, 
ɢ ɨɱɢɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɨɱɢɫɬɤɢ ɫɟɬɧɨɝɨ ɩɨɥɨɬɧɚ 
ɫɟɬɱɚɬɵɟ ɛɚɪɚɛɚɧɵ ɞɟɥɹɬ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: ɩɪɨɦɵɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɜɨɞɹɧɚɹ 
ɮɥɟɣɬɚ) ɧɟɩɨɞɜɢɠɧɵɟ, ɚ ɫɟɬɱɚɬɵɣ ɛɚɪɚɛɚɧ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɨɬ 
ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ, ɢɥɢ ɥɨɩɚɫɬɧɨɝɨ ɜɢɧɬɚ, ɢɥɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɫɟɬɱɚɬɵɣ 
ɛɚɪɚɛɚɧ ɧɟɩɨɞɜɢɠɧɵɣ, ɚ ɩɪɨɦɵɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɪɚɳɚɟɬɫɹ ɨɬ ɥɨɩɚɫɬɧɨɝɨ ɜɢɧɬɚ, 
ɢɥɢ ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ, ɢɥɢ ɫɬɪɭɟɪɟɚɤɬɢɜɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ȼ ɧɟɤɨɬɨɪɵɯ 
ɫɬɪɭɟɪɟɚɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢɫɩɨɥɶɡɨɜɚɧɚ ɚɜɬɨɦɚɬɢɤɚ, ɤɨɬɨɪɚɹ ɤɨɧɬɪɨɥɢɪɭɟɬ 
ɫɬɟɩɟɧɶ ɡɚɫɨɪɟɧɢɹ ɫɟɬɤɢ. Ɋɟɥɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɟɬ ɨɱɢɫɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 
ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɨɟ ɧɚ ɨɩɪɟɞɟɥёɧɧɵɣ ɩɟɪɢɨɞ ɞɚɜɥɟɧɢɹ ɫɬɪɭɣ ɜɨɞɵ ɧɚ ɫɟɬɤɟ. ɉɪɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɢɥɶɧɨɦ ɡɚɫɨɪɟɧɢɢ ɪɟɥɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɟɬ 
ɧɚɫɨɫ ɢ ɩɨɞɚɟɬ ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ. ɋɟɬɱɚɬɵɟ ɛɚɪɚɛɚɧɵ ɢɦɟɸɬ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɬ 50 ɞɨ 5000 ɥ/ɫ. ɂɯ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɪɵɛɨɡɚɳɢɬɵ ɧɚ 
ɩɥɚɜɭɱɢɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ ɢ ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ ɛɟɪɟɝɨɜɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ. ɇɟ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫɟɬɱɚɬɵɟ ɛɚɪɚɛɚɧɵ ɧɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, 
ɩɟɪɟɞ ɨɝɨɥɨɜɤɚɦɢ ɤɨɬɨɪɵɯ ɢɦɟɸɬɫɹ ɤɨɜɲɢ ɢɥɢ ɩɨɞɜɨɞɹɳɢɟ ɤɚɧɚɥɵ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɟɬɱɚɬɵɯ ɛɚɪɚɛɚɧɨɜ ɧɚ ɪɟɤɚɯ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɫɤɨɪɨɫɬɶ 
ɬɟɱɟɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɫɟɬɤɭ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,25 ɦ/ɫ ɩɪɢ ɡɚɳɢɬɟ ɦɨɥɨɞɢ ɪɵɛ 
ɜɫɟɯ ɪɚɡɦɟɪɨɜ, ɜɤɥɸɱɚɹ ɦɚɥɶɤɨɜ ɦɟɧɟɟ 15 ɦɦ, ɢ 0,4 ɦ/ɫ ɩɪɢ ɡɚɳɢɬɟ ɦɨɥɨɞɢ ɪɵɛ 
ɞɥɢɧɨɣ ɨɬ 15 ɦɦ ɢ ɛɨɥɟɟ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɜɨɞɨɬɨɤɟ ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɫɟɬɱɚɬɵɯ ɛɚɪɚɛɚɧɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,4 ɦ/ɫ.  ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɟɬɱɚɬɵɯ 
ɛɚɪɚɛɚɧɨɜ ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ ɨɡёɪ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜɨɞɵ ɱɟɪɟɡ 
ɫɟɬɤɭ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 0,1 ɦ/ɫ ɩɪɢ ɡɚɳɢɬɟ ɪɚɡɧɨɪɚɡɦɟɪɧɨɣ ɦɨɥɨɞɢ ɪɵɛ ɞɨ 15 
ɦɦ ɢ ɧɟ ɛɨɥɟɟ 0,25 ɦ/ɫ ɩɪɢ ɡɚɳɢɬɟ ɦɨɥɨɞɢ ɪɵɛ ɞɥɢɧɨɣ 15 ɦɦ ɢ ɛɨɥɟɟ. 

 Ʉɨɧɭɫɧɨɟ ɫɟɬɱɚɬɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɡɚɳɢɬɵ ɪɵɛ ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ 
ɫ ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ (ɨɛɵɱɧɨ ɧɚ ɨɪɨɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ). ɗɬɨ 
ɪɵɛɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɪɚɳɚɸɳɢɣɫɹ ɫɟɬɱɚɬɵɣ 
ɭɫɟɱёɧɧɵɣ ɤɨɧɭɫ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɩɚɡɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɪɲɢɧɨɣ ɤ ɬɟɱɟɧɢɸ. 
ȼɪɚɳɚɟɬɫɹ ɤɨɧɭɫ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢɥɢ ɨɬ ɝɢɞɪɨɦɨɬɨɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɨɞ 
ɜɨɞɨɣ ɧɚ ɨɫɢ ɤɨɧɭɫɚ. Ɉɱɢɫɬɤɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɬɤɢ ɤɨɧɭɫɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦ ɩɪɨɦɵɜɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ (ɜɨɞɹɧɨɣ ɮɥɟɣɬɨɣ). ȼɨ 
ɢɡɛɟɠɚɧɢɟ ɩɨɩɚɞɚɧɢɹ ɤɪɭɩɧɨɝɨ ɦɭɫɨɪɚ ɩɟɪɟɞ ɤɨɧɭɫɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɪɟɲɟɬɤɭ. 
ɉɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɭɸ ɪɟɲɟɬɤɭ ɪɵɛɚ ɩɨɩɚɞɚɟɬ ɜ ɫɟɬɱɚɬɵɣ ɤɨɧɭɫ 
ɫɨ ɫɬɨɪɨɧɵ ɛɨɥɶɲɨɝɨ ɟɝɨ ɨɫɧɨɜɚɧɢɹ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɤɨɧɭɫɚ ɢ ɪɚɛɨɬɟ ɨɱɢɫɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɪɵɛɚ ɨɬɧɨɫɢɬɫɹ ɬɨɤɨɦ ɜɨɞɵ ɫɧɚɱɚɥɚ ɤ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ, ɚ ɡɚɬɟɦ ɜ 
ɜɨɞɨɨɬɜɨɞ.  
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Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 

 Ʉ ɫɨɨɪɭɠɟɧɢɹɦ ɷɬɨɝɨ ɬɢɩɚ ɨɬɧɨɫɹɬɫɹ ɭɫɬɪɨɣɫɬɜɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɟɪɟɞ 
ɜɨɞɨɡɚɛɨɪɚɦɢ ɫɨɡɞɚɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɩɨɩɚɞɚɧɢɸ 
ɪɵɛɵ ɜ ɜɨɞɨɡɚɛɨɪ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɟɟ ɜ ɪɵɛɨɨɬɜɨɞ. ɍ ɧɚɫ ɜ ɫɬɪɚɧɟ ɧɚɢɛɨɥɶɲɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɬɚɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɤ ɡɚɩɚɧɢ, 
ɨɬɛɨɣɧɵɟ ɤɨɡɵɪɶɤɢ, ɡɨɧɬɢɱɧɵɟ.  

Ɂɚɩɚɧɢ ɢ ɨɬɛɨɣɧɵɟ ɤɨɡɵɪɶɤɢ ɫɨɫɬɨɹɬ ɢɡ ɫɬɚɰɢɨɧɚɪɧɨɣ ɧɟɫɭɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɳɢɬɨɜ ɢ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɓɢɬɵ 
ɡɚɝɥɭɛɥɹɸɬ ɧɢɠɟ ɭɪɨɜɧɹ ɜɨɞɵ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1 ɦ. ɉɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɢ ɞɟɦɨɧɬɚɠ ɡɚɩɚɧɢ ɢɥɢ ɨɬɛɨɣɧɵɯ 
ɤɨɡɵɪɶɤɨɜ. 

 Ɂɨɧɬɢɱɧɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɧɫɬɪɭɤɰɢɸ ɜ 
ɜɢɞɟ ɰɢɥɢɧɞɪɚ ɢɥɢ ɤɭɛɚ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɧɟɩɪɨɧɢɰɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɍɚɤɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɫɜɟɪɯɭ ɤ ɨɬɜɟɪɫɬɢɸ ɜɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ȼɨɞɚ ɡɚɫɚɫɵɜɚɟɬɫɹ ɜ ɬɪɭɛɭ ɫɧɢɡɭ ɜɜɟɪɯ. ɗɬɨ ɫɨɡɞɚɟɬ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɪɵɛɵ ɜ 
ɜɨɞɨɡɚɛɨɪ.  

 
Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ 
 
ɍɫɬɪɨɣɫɬɜɚ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɜɟɞɟɧɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɪɵɛ ɧɚ 

ɪɚɡɥɢɱɧɵɟ ɪɚɡɞɪɚɠɢɬɟɥɢ, ɜɵɡɵɜɚɸɳɢɟ ɢɫɩɭɝ ɢɥɢ ɩɪɢɜɥɟɱɟɧɢɟ ɪɵɛ. Ɉɧɢ 
ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɡɪɟɧɢɟ, ɫɥɭɯ, ɨɫɹɡɚɧɢɟ ɢ ɛɨɤɨɜɭɸ ɥɢɧɢɸ ɪɵɛ. ɉɪɢ ɷɬɨɦ 
ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɪɚɡɞɪɚɠɢɬɟɥɢ, ɬɚɤ ɢ ɢɯ ɤɨɦɩɥɟɤɫ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɬɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɳɚɸɬ ɪɵɛ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɧɟ 
ɩɪɟɩɹɬɫɬɜɭɹ ɩɨɬɨɤɭ ɜɨɞɵ. Ʉ ɷɬɨɣ ɝɪɭɩɩɟ ɫɩɨɫɨɛɨɜ ɡɚɳɢɬɵ ɪɵɛ ɨɬɧɨɫɹɬɫɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɫɜɟɬɨɜɵɟ, ɡɜɭɤɨɜɵɟ, ɜɨɡɞɭɲɧɨ-ɩɭɡɵɪɶɤɨɜɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ.  

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɪɨɫɢɬɟɥɶɧɵɯ 
ɤɚɧɚɥɚɯ ɢ ɭ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɉɪɢɧɰɢɩ ɢɯ ɪɚɛɨɬɵ ɨɫɧɨɜɚɧ ɧɚ ɪɟɚɤɰɢɢ 
ɢɡɛɟɝɚɧɢɹ ɪɵɛɚɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɥɟɣ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢɱёɦ ɱɟɦ 
ɦɟɧɶɲɟ ɪɵɛɚ, ɬɟɦ ɛɨɥɶɲɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɭɠɧɨ ɞɥɹ ɟɟ ɨɬɩɭɝɢɜɚɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɪɢ ɫɨɡɞɚɧɢɢ ɷɥɟɤɬɪɨɡɚɝɪɚɞɢɬɟɥɹ ɢɫɯɨɞɹɬ ɢɡ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ 
ɡɚɳɢɳɚɟɦɵɯ ɪɵɛ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɪɵɛ ɢɦɟɸɬ ɪɚɡɧɭɸ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɩɨɥɸ ɢ ɩɨ-ɪɚɡɧɨɦɭ ɪɟɚɝɢɪɭɸɬ ɧɚ ɧɟɝɨ.  

ɋɜɟɬɨɜɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɵ ɧɚ ɨɫɧɨɜɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɵɛ. Ɋɟɚɤɰɢɹ ɪɵɛ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ ɢɦɟɟɬ 
ɜɢɞɨɜɭɸ ɫɩɟɰɢɮɢɱɧɨɫɬɶ, ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɣ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɨɧɬɨɝɟɧɟɡɚ 
ɞɚɠɟ ɭ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɢɞɚ, ɚ ɬɚɤɠɟ ɡɚɜɢɫɢɬ ɨɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɪɵɛɵ, ɨɬ ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ ɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ. Ɉɞɧɢ ɜɢɞɵ ɪɵɛ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɪɟɚɝɢɪɭɸɬ ɧɚ ɫɜɟɬ, ɞɪɭɝɢɟ ɛɟɡɪɚɡɥɢɱɧɵ ɤ ɧɟɦɭ, ɚ ɬɪɟɬɶɢ 
ɪɟɚɝɢɪɭɸɬ ɨɬɪɢɰɚɬɟɥɶɧɨ.  
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Ɂɜɭɤɨɜɵɟ ɪɵɛɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨɜɚɧɵ ɧɚ ɬɨɦ, ɱɬɨ ɪɵɛɵ 
ɜɨɫɩɪɢɧɢɦɚɸɬ ɡɜɭɤɢ ɲɢɪɨɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ ɨɬ 1 ɞɨ 13000 Ƚɰ. ȼ ɷɬɨɦ 
ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɨɪɝɚɧɵ ɫɥɭɯɚ, ɛɨɤɨɜɨɣ ɥɢɧɢɢ ɢ ɩɥɚɜɚɬɟɥɶɧɵɣ ɩɭɡɵɪɶ. 
ɍɩɪɚɜɥɹɬɶ ɷɮɮɟɤɬɢɜɧɨ ɩɨɜɟɞɟɧɢɟɦ ɪɵɛ ɫ ɩɨɦɨɳɶɸ ɡɜɭɤɚ ɦɨɠɧɨ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɡɧɚɱɢɦɵɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ: ɭɝɪɨɡɵ, ɛɨɥɢ, 
ɨɩɚɫɧɨɫɬɢ, ɩɢɬɚɧɢɹ ɢ ɞɪ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɚɹ ɞɜɢɝɚɬɟɥɶɧɚɹ 
ɪɟɚɤɰɢɹ ɭ ɪɵɛ ɨɬɦɟɱɚɟɬɫɹ ɧɚ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ ɡɜɭɤɢ (ɨɬ 100 ɞɨ 5000 Ƚɰ), ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɞɥɹ ɪɵɛ ɫɢɝɧɚɥɨɦ ɨɩɚɫɧɨɫɬɢ ɢ ɫɨɡɞɚɸɬɫɹ ɩɪɢ ɛɪɨɫɤɟ ɯɢɳɧɢɤɨɜ ɧɚ 
ɠɟɪɬɜɭ, ɛɢɟɧɢɢ ɪɚɧɟɧɨɣ ɪɵɛɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɡɚɳɢɬɵ ɪɵɛ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɜɭɤɢ, ɨɬɜɥɟɤɚɸɳɢɟ ɪɵɛ ɢɡ ɡɨɧɵ ɜɨɞɨɡɚɛɨɪɚ.   

ȼɨɡɞɭɲɧɨ-ɩɭɡɵɪɶɤɨɜɚɹ ɡɚɜɟɫɚ ɫɨɡɞɚɟɬɫɹ ɜɨɡɞɭɯɨ-ɪɚɫɩɵɥɢɬɟɥɶɧɨɣ 
ɦɚɝɢɫɬɪɚɥɶɸ ɫ ɩɟɪɮɨɪɚɰɢɟɣ, ɭɥɨɠɟɧɧɨɣ ɩɨ ɞɧɭ ɤɚɧɚɥɚ ɩɨɞ ɭɝɥɨɦ ɨɬ 60° ɞɨ 8° ɤ 
ɩɨɬɨɤɭ ɜɨɞɵ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚɹ ɡɚɜɟɫɚ - ɩɥɨɬɧɚɹ, ɫɩɨɤɨɣɧɚɹ, ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɪɹɞɚɦɢ ɩɟɪɮɨɪɚɰɢɣ (6 ɪɹɞɨɜ). ɇɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɪɵɛɨɡɚɳɢɬɵ (ɞɨ 80 %) 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɫɨɡɞɚɧɢɢ ɪɚɜɧɨɦɟɪɧɨɣ ɩɥɨɬɧɨɣ ɡɚɜɟɫɵ ɢɡ ɩɭɡɵɪɶɤɨɜ ɜɨɡɞɭɯɚ 
ɞɢɚɦɟɬɪɨɦ 2–3 ɦɦ. Ⱦɥɹ ɨɬɜɨɞɚ ɪɵɛɵ ɨɬ ɜɨɡɞɭɲɧɨɩɭɡɵɪɶɤɨɜɨɣ ɡɚɜɟɫɵ 
ɭɫɬɪɚɢɜɚɸɬ ɪɵɛɨɨɬɜɨɞ. 

 
8.2 Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɵɛɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ 

 
ɉɨɤɚɡɚɬɟɥɟɦ ɪɵɛɨɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ʙˠ˗) ɹɜɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ 

ɤɨɥɢɱɟɫɬɜɚ ɪɵɛ, ɡɚɞɟɪɠɚɧɧɵɯ ɪɵɛɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɤ ɱɢɫɥɭ ɪɵɛ, 
ɩɨɩɚɞɚɸɳɢɯ ɜ ɜɨɞɨɡɚɛɨɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɜɵɪɚɠɟɧɧɨɟ ɜ ɩɪɨɰɟɧɬɚɯ: 
 ʙˠ˗ = 𝑁మ𝑇−𝑁భ𝑇𝑁మ𝑇 ∙ ͳͲͲ%,                                                                                        (8.1) 

 

 ɝɞɟ  ଵ்ܰ  - ɤɨɥɢɱɟɫɬɜɨ ɪɵɛ, ɩɨɩɚɜɲɢɯ ɜ ɜɨɞɨɡɚɛɨɪ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ T ɩɪɢ 
ɧɚɥɢɱɢɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ;             ଶ்ܰ- ɤɨɥɢɱɟɫɬɜɨ ɪɵɛ, ɩɨɩɚɜɲɢɯ ɜ ɜɨɞɨɡɚɛɨɪ ɡɚ ɬɨɬ ɠɟ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 
T ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 

ɉɨɤɚɡɚɬɟɥɶ ɪɵɛɨɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ - ɧɚɛɥɸɞɟɧɢɹɦɢ ɡɚ ɩɨɩɚɞɚɧɢɟɦ ɪɵɛɵ ɜ ɜɨɞɨɡɚɛɨɪ 
ɩɨɨɱɟɪɟɞɧɨ ɩɪɢ ɧɚɥɢɱɢɢ ɢ ɨɬɫɭɬɫɬɜɢɢ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ȼ ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɞɟɦɨɧɬɢɪɨɜɚɬɶ ɊɁɍ, Kɷɮ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɪɚɡɧɨɫɬɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɵɛɵ ɩɟɪɟɞ ɊɁɍ ɢ ɡɚ ɧɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
  ʙˠ˗ = ʠమ−ʠభʠమ ∙ ͳͲͲ%,                                                                                           (8.2) 

 

ɝɞɟ  ʠଵ - ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɨɥɨɞɢ ɪɵɛɵ ɡɚ ɊɁɍ; 
       ʠଶ - ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɨɥɨɞɢ ɪɵɛɵ ɩɟɪɟɞ ɊɁɍ. 
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ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɊɁɍ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 70% ɞɥɹ ɦɨɥɨɞɢ ɪɵɛ 
ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 12 ɦɦ. 

ȿɫɥɢ ɦɨɥɨɞɶ ɝɢɛɧɟɬ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɊɁɍ (ɩɥɨɫɤɢɟ ɫɟɬɤɢ, ɫɬɪɭɟɪɟɚɤɬɢɜɧɵɟ 
ɛɚɪɚɛɚɧɵ ɢ ɬ.ɞ.) ɢ ɜ ɪɵɛɨɨɬɜɨɞɟ (ɟɫɥɢ ɊɁɍ ɫ ɪɵɛɨɨɬɜɨɞɨɦ), ɬɨ ɩɨɤɚɡɚɬɟɥɶ 
ɪɵɛɨɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ʙˠ˗ = 𝑁మ𝑇−ሺ𝑁భ𝑇+𝑁య𝑇ሻ𝑁మ𝑇 ∙ ͳͲͲ%,                                                                              (8.3) 

 
ɝɞɟ  ܰ ଵ் - ɤɨɥɢɱɟɫɬɜɨ ɪɵɛ, ɩɨɩɚɜɲɢɯ ɜ ɜɨɞɨɡɚɛɨɪ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ T ɩɪɢ 
ɧɚɥɢɱɢɢ ɊɁɍ; 
        ଶ்ܰ - ɤɨɥɢɱɟɫɬɜɨ ɪɵɛ, ɩɨɩɚɜɲɢɯ ɜ ɜɨɞɨɡɚɛɨɪ ɡɚ ɬɨɬ ɠɟ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 
T ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɊɁɍ;           ଷ்ܰ- ɤɨɥɢɱɟɫɬɜɨ ɪɵɛ, ɩɨɝɢɛɲɢɯ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ T ɩɨɫɥɟ ɤɨɧɬɚɤɬɚ ɫ 
ɊɁɍ. 
 
          ȼɟɥɢɱɢɧɚ ଷܰ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɤɨɥɢɱɟɫɬɜɚ ɪɵɛ, ɨɫɟɜɲɢɯ ɧɚ ɊɁɍ (݊ଵ), 
ɩɨɝɢɛɲɢɯ ɩɨɫɥɟ ɤɨɧɬɚɤɬɚ ɫ ɊɁɍ (݊ଶ) ɢ ɩɨɝɢɛɲɢɯ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 
ɪɵɛɨɨɬɜɨɞɧɨɝɨ ɬɪɚɤɬɚ (݊ଷ): 
   ଷܰ = ݊ଵ + ݊ଶ + ݊ଷ,                                                                                         (8.4) 
 
ɝɞɟ  ݊ ଵ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɩɪɨɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜ ɪɵɛ ɧɚ ɪɵɛɨɡɚɳɢɬɧɨɦ 
ɭɫɬɪɨɣɫɬɜɟ; 
      ݊ଶ - ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɟɣ ɩɨɫɥɟ ɨɬɫɚɠɢɜɚɧɢɹ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɦɨɥɨɞɢ 
ɪɵɛɵ, ɨɬɥɨɜɥɟɧɧɨɣ ɧɢɠɟ ɊɁɍ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ ɜɨɞɨɡɚɛɨɪɟ; 
      ݊ଷ - ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɟɣ ɩɨɫɥɟ ɨɬɫɚɠɢɜɚɧɢɹ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɦɨɥɨɞɢ 
ɪɵɛɵ, ɩɪɨɲɟɞɲɟɣ ɪɵɛɨɨɬɜɨɞ. 
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ɉɊИЛɈɀȿɇИȿ Ⱥ 
 

Ɋɚɫчɟɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬичɟɫɤɨɝɨ ɪɟɝɭɥиɪɨɜɚɧия ɜ ɫɪɟɞɧɟɦ и ɦɚɥɨɜɨɞɧɨɦ ɩɨ ɜɨɞɧɨɫɬи ɝɨɞɭ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ 
Ɇɟɫɹɰ Qɩɨɥ Qɮ Qɯɨɥɫɬ Qɜɞɯɪ Qɝɷɫ Qɜɯɤ Qɧɛ Vɧɚɱ ∆V  Vɤɨɧ Zɜɛ ɧɚɱ Zɜɛ ɤɨɧ Zɫɪ Zɧɛ H Nɝɷɫ Nɝɚɪ 

10 551 1 0 195 746 256 747 22,20 0,51  21,7 1145,00 1144,39 1145 1082 62 395 395 

11 365 1 0 546 911 256 912 21,7 1,42  20,3 1144,39 1142,61 1143 1082 61 470 470 

12 285 1 0 723 1008 256 1009 20,3 1,87  18,4 1142,61 1140,11 1141 1082 58 499 499 

1 162 1 0 905 1067 256 1068 18,4 2,35  16,1 1140,11 1136,43 1138 1083 55 499 499 

2 133 1 0 958 1091 256 1092 16,1 2,48  13,6 1136,43 1131,64 1134 1083 51 470 470 

3 134 1 0 877 1011 256 1012 13,6 2,27  11,3 1131,64 1126,48 1129 1082 46 395 395 

4 209 1 0 629 838 256 839 11,3 1,63  9,7 1126,48 1122,42 1124 1082 42 298 298 

5 1706 1 0 -1194 512 513 513 9,7 -3,09  12,8 1122,42 1129,88 1126 1080 45 197 ɉɨ ɜɯɤ 

6 2061 1 0 -1549 512 513 513 12,8 -4,02  16,8 1129,88 1137,65 1134 1080 53 230 ɉɨ ɜɯɤ 

7 2021 1 0 -1509 512 513 513 16,8 -3,91  20,7 1137,65 1143,13 1140 1080 59 259 ɉɨ ɜɯɤ 

8 1001 1 0 -489 512 513 513 20,7 -1,27  22,0 1143,13 1144,72 1144 1080 63 274 ɉɨ ɜɯɤ 

9 601 1 0 -89 512 513 513 22,0 -0,23  22,19 1144,72 1145,01 1145 1080 64 278 ɉɨ ɜɯɤ 
 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 

Эɫɪ. = 4,03 ɦɥɪɞ. ɤȼɬ·ɱ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 - Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ 
Ɇɟɫɹɰ Qɩɨɥ Qɮ Qɯɨɥɫɬ Qɜɞɯɪ Qɝɷɫ Qɜɯɤ Qɧɛ Vɧɚɱ ∆V Vɤɨɧ Zɜɛ ɧɚɱ Zɜɛ ɤɨɧ Zɫɪ Zɧɛ H Nɝɷɫ Nɝɚɪ 

5 2278 1 0 -1480 798 513 799 9,7 -3,84 13,5 1122,42 1131,55 1127 1081 45 305 ɉɨ ɜɯɤ 

6 2461 1 800 -1300 361 513 1162 13,5 -3,37 16,9 1131,55 1137,85 1135 1082 52 159 ɉɨ ɜɯɤ 

7 2401 1 500 -1380 521 513 1022 16,9 -3,58 20,5 1137,85 1142,87 1140 1082 58 256 ɉɨ ɜɯɤ 

8 1801 1 500 -652 649 513 1150 20,5 -1,69 22,2 1142,87 1144,99 1144 1082 61 336 ɉɨ ɜɯɤ 

9 601 1 0 -5 596 513 597 22,2 -0,01 22,2 1144,99 1145,01 1145 1081 64 322 ɉɨ ɜɯɤ 

10 551 1 0 196 747 256 748 22,2 0,51 21,7 1145,01 1144,36 1145 1082 62 395 395 

11 405 1 0 507 912 256 913 21,7 1,31 20,4 1144,36 1142,71 1144 1082 61 470 470 

12 316 1 0 690 1006 256 1007 20,4 1,79 18,6 1142,71 1140,35 1142 1082 58 499 499 

1 222 1 0 838 1060 256 1061 18,6 2,17 16,4 1140,35 1137,02 1139 1083 55 499 499 

2 225 1 0 846 1071 256 1072 16,4 2,19 14,2 1137,02 1132,95 1135 1083 52 470 470 

3 191 1 0 784 975 256 976 14,2 2,03 12,2 1132,95 1128,54 1131 1082 48 395 395 

4 317 1 0 966 1283 256 1284 12,2 2,50 9,7 1128,54 1122,42 1125 1083 41 452 298 
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ɉɊИЛɈɀȿɇИȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ и ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧиɟ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɟɡɭɥɶɬɚɬɨɜ  ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 𝐷1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ70 - ȼ 
Ⱦɢɚɦɟɬɪ 5,6 6 6,7 7,1 7,5 8 9 9,5 10 10,6 

ɪɟ 0,431 0,426 0,416 0,411 0,407 0,401 0,392 0,388 0,384 0,379 

ɄɉȾ ɧɚɬ. Ɍɭɪ 0,934 0,934 0,935 0,936 0,936 0,936 0,937 0,937 0,938 0,938 

ɩɨɩɪɚɜɤɚ ɧɚ ɤɩɞ 0,049 0,049 0,050 0,0508 0,051 0,051 0,052 0,052 0,053 0,053 

m 1,055 1,056 1,057 1,057 1,058 1,058 1,059 1,060 1,060 1,060 

ɦɨщɧɨɫɬɶ ɚɝɪɟɝɚɬɚ 93240 107094 133654 150156 167621 190807 241698 269404 298617 335664 

ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ  8,451 7,358 5,895 5,247 4,701 4,129 3,260 2,924 2,638 2,347 

ɭɫɬɧɚɜ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 9 8 7 6 5 5 4 4 3 3 

ɭɫɬ ɦɨщɧɨɫɬɶ  87555,6 98,5 112,6 131,3 157,6 157,6 197,0 197,0 262,7 262,7 

  min 91,33 89,65 92,39 90,84 89,58 89,60 89,48 89,45 89,48 90,28 

ɱɢɫɬɨɬɚ ɜɪɚщɟɧɢɹ  ɪɚɫɱ 108,2 106,2 109,4 107,6 106,1 106,2 106,0 106,0 106,0 107,0 

  max 123,41 121,14 124,83 122,74 121,03 121,07 120,90 120,86 120,91 121,98 

ɫɢɯ ɱɚɫɬɨɬɚ ɜɪɚщɟɧɢɹ 133,6 125 112 106,5 100 94 83 79 75 70,8 

ɫɢɯ ɱɚɫɬɨɬɚ ɜɪɚщɟɧɢɹ ɭɬɨɱ 136,4 125 115,4 107,1 100 93,8 83,3 78,9 75 71,4 

Q'*ɄɉȾ 0,962 0,963 0,964 0,965 0,965 0,965 0,966 0,966 0,967 0,967 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 

Ɋɢɫɭɧɨɤ Ȼ.1 - ȽɍХ ɞɥɹ ɉɅȾ70-ȼ-710 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɞɢɚɥɶɧɨ –ɨɫɟɜɵɯ ɬɭɪɛɢɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 – ɇɨɦɟɧɤɥɚɬɭɪɧɵɟ ɞɢɚɦɟɬɪɵ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 𝐷1 ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɟɣ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸщɟɝɨ ɚɩɩɚɪɚɬɚ D0, 
ɤɨɥɢɱɟɫɬɜɨ ɧɚɩɪɚɜɥɹɸщɢɯ ɥɨɩɚɬɨɤ z0 ɢ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɨɜ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɍɚɛɥɢɰɚ Ȼ.3 – Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɨɞɜɟɫɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 
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ɉɊИЛɈɀȿɇИȿ ȼ 

Ƚиɞɪɨɬɟхɧичɟɫɤиɟ ɫɨɨɪɭɠɟɧия 
 

Ɍɚɛɥɢɰɚ ȼ.1 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ  

ɇɚɝɪɭɡɤɚ gf ɇɚɩɪɚɜ.ɫɢɥɵ 
Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ Ɉɫɨɛɵɟ ɧɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1  39466,1 29,9 1180036 40350,9 30,01 1210930,5 

Ɍɧ.ɝ 1  2992,5 -8,24 -24658,2 5309,2 -11,98 -63604,2 

Gɩɥ 0,95  56305,3 -10,32 -552017 56305,3 -10,32 -552017,2 
Gɛ 0,95  23527,1 -14,79 -330568 23527,1 -14,79 -330567,5 

Wɜɡɜ 1 ↑ 17397,6 0 0 23173,4 0 0,0 

Wɮ 1 ↑ 8353,2 13,3 111097,6 7427,9 17,63 130953,9 

ȿɧ 1,2  15,75 18,7 353,43 15,75 18,7 353,4 

ȿɚ 1,2  550,56 6,6 4360,435 550,56 6,6 4294,4 

ȿɩ 0,8  1025,6 -0,65 -533,312 1025,6 -0,65 -533,3 

Wɜɨɥɧ 1  140,1 83 11628,3 94,93 85,61 8127,0 

Wɜ 1  1741,3 -30,64 -53353,4 3635,6 -26,66 -96925,1 

Qɡ 0,9  96,5 -29,1 -2526,2 96,5 -29,1 -2526,2 

∑W ↑ 51908,23 48952 
∑Ɇ 344107,2 308773 
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Ɋɢɫɭɧɨɤ ȼ.1 – Ⱦɟɣɫɬɜɭɸщɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  
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Ɋɢɫɭɧɨɤ ȼ.2 – Ⱦɟɣɫɬɜɭɸщɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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Ɋɢɫɭɧɨɤ ȼ.3 – ɇɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸщɢɟ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ ɫɟɱɟɧɢɸ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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Ɋɢɫɭɧɨɤ ȼ.4 – ɇɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸщɢɟ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ ɫɟɱɟɧɢɸ ɩɪɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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1) Ⱥ.ɘ. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
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ɋɚɹɧɨɝɨɪɫɤ, 2005. 114ɫ 

2) Ȼ.Ɇ.Ɉɪɚɯɟɥɚɲɜɢɥɢ. Ƚɢɞɪɨɦɚɲɢɧɵ: ɦɟɬɨɞɢɱɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ 
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Ɋɚɡɦɟщɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɧɚ ɫɭɬɨчɧɨɦ ɝɪɚɮɢɤɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥя ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭчɟɬɨɦ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢя 
ȽЭɋ 

 

ȼɢɬɢɦɫɤɚя ȽЭɋ. 
Уɫɬɚɧɨɜɥɟɧɧɚя ɦɨщɧɨɫɬɶ Nɭɫɬ = 788 Мȼɬ 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧяя ɜɵɪɚɛɨɬɤɚ Э = 4,03 ɦɥɪɞ. ɤȼɬч 
 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢя ɜɨɞɨɯɪɚɧɢɥɢщɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 

 

ɉɨɤɪɵɬɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫячɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ) 
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Ň̬̍ ʧЭˁ, Мʦт
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