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Ɋɟɰɟɧɡɟɧɬ 

Кɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

ȼɥɚɞɢмɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

Э.Ф. ɋɟɦɟɯиɧ 

 

 

 

 

 
ɉɟɱɚɬɚɟɬɫɹ ɩɨ ɪɟɲɟɧɢɸ ɪɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɨɝɨ ɫɨɜɟɬɚ 

ȼɥɚɞɢмɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

 

 

 

 

 

 

 

 

 

 

 

Ɋɚɫɱɟɬ ɮɭɧɞɚмɟɧɬɨɜ мɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ: Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ 
ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ  ɪɚɛɨɬɟ ɩɨ ɞɢɫɰɢɩɥɢɧɟ " Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚмɟɧɬɵ "  
/ȼɥɚɞɢм. ɝɨɫ. ɭɧ-ɬ; ɋɨɫɬ.: , Ⱥ.ȼ. ȼɢɯɪɟɜ. ȼɥɚɞɢмɢɪ, 2016. 18 ɫ. 
  

 

          ɋɨɞɟɪɠɚɬ ɨɛɳɢɟ ɩɨɥɨɠɟɧɢɹ, мɟɬɨɞɢɤɭ ɨɩɪɟɞɟɥɟɧɢɹ    ɪɚɫɱɟɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, мɟɬɨɞɢɤɭ ɫɛɨɪɚ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɧɚ 
ɨɩɨɪɵ мɨɫɬɚ, мɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚмɟɧɬɚ ɢ ɟɝɨ 
ɨɫɧɨɜɧɵɯ ɪɚɡмɟɪɨɜ. 
          ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɶ  ɩɨɞɝɨɬɨɜɤɢ 08.05.02 – 

«ɋɬɪɨɢɬɟɥɶɫɬɜɨ, ɷɤɫɩɥɭɚɬɚɰɢɹ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɢɤɪɵɬɢɟ 
ɚɜɬɨмɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, мɨɫɬɨɜ ɢ ɬɨɧɧɟɥɟɣ», ɫɩɟɰɢɚɥɢɡɚɰɢɹ  ɩɨɞɝɨɬɨɜɤɢ – 

«ɋɬɪɨɢɬɟɥɶɫɬɜɨ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ), ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɢɤɪɵɬɢɟ 
ɚɜɬɨмɨɛɢɥɶɧɵɯ ɞɨɪɨɝ». 

ɍɪɨɜɟɧɶ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ   ɫɩɟɰɢɚɥɢɬɟɬ 

 

          Ɍɚɛɥ. 8. Иɥ. 2. Ȼɢɛɥɢɨɝɪ.: 6 ɧɚɡɜ.                                                         
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1. ɈȻЩɂȿ ɉɈɅɈɀȿɇɂə  

 

 

     ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨм ɰɢɤɥɟ ɥɚɛɨɪɚɬɨɪɧɵɯ  ɪɚɛɨɬɚɯ ɪɚɫɫмɚɬɪɢɜɚɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɩɪɢɟмɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, 
ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɢ ɝɟɨмɟɬɪɢɱɟɫɤɢɯ ɪɚɡмɟɪɨɜ ɮɭɧɞɚмɟɧɬɨɜ. 
 

     1.1.  Ц ɟ ɥ ь  ɪ ɚ ɛ ɨ ɬ   -  ɜɵɩɨɥɧɢɬɶ  ɧɟɨɛɯɨɞɢмɵɟ  ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɪɭɧɬɨɜ 
ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɟɫɬɢ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɮɭɧɞɚмɟɧɬ мɟɥɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ. 

 

     1.2. ɋ ɨ ɫ ɬ ɚ ɜ  ɪ ɚ ɛ ɨ ɬ   -  ɩɪɟɞɭɫмɨɬɪɟɧɵ  ɞɥɹ  ɫɬɭɞɟɧɬɨɜ  ɨɱɧɨɣ ɢ 
ɡɚɨɱɧɨɣ ɮɨɪмɵ ɨɛɭɱɟɧɢɹ.  ȼɫɟ  ɧɟɨɛɯɨɞɢмɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

ɭɤɚɡɚɧɵ ɜ ɡɚɞɚɧɢɢ. 
 

     ɉɪɢɫɬɭɩɚɹ ɤ ɥɚɛɨɪɚɬɨɪɧɵм ɪɚɛɨɬɚм, ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɹɫɧɨ  ɩɪɟɞɫɬɚɜɥɹɬɶ  
ɤɨɧɤɪɟɬɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɡɧɚɱɢмɨɫɬɶ  
ɩɪɢɧɢмɚɟмɵɯ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ  ɪɟɲɟɧɢɣ.  
 

 

 

ɅȺȻɈɊȺɌɈɊɇȺə ɊȺȻɈɌȺ №1 

 

2. ɈɐȿɇɄȺ ɂɇɀȿɇȿɊɇɈ - ȽȿɈɅɈȽɂɑȿɋɄɂɏ 

ɍɋɅɈȼɂɃ ɋɌɊɈɂɌȿɅɖɇɈɃ ɉɅɈЩȺȾɄɂ 

 

 ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɫɫɱɢɬɚɬɶ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, ɧɚ 
ɤɨɬɨɪɨм ɩɪɟɞɭɫмɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚмɟɧɬɚ мɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. 

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɩɪɢɧɢмɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɚɪɢɚɧɬɨм ɩɨ 
ɩɪɢɥɨɠɟɧɢɹм  №1 ɢ №2. 
 ȼɵɩɨɥɧɟɧɢɟ ɪɩɛɨɬɵ: ɉɨ ɞɚɧɧɵм ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɩɪɢɜɟɞɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɪɚɡɪɟɡɵ. ɋɬɭɞɟɧɬ, ɫɨɝɥɚɫɧɨ ɜɚɪɢɚɧɬɭ ɡɚɞɚɧɢɹ, 
ɞɨɥɠɟɧ ɜɵɱɢɫɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɮɢɡɢɤɨ-мɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ:  
  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ g  ;                                                                            (1)  

ɝɞɟ: g  = 9,8 м/ 2c -ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ;  -ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ, ɬ/ 3м ,  

 - ɭɞɟɥɶɧɵɣ ɜɟɫ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ g
ss
 ,                                                   (2) 

ɝɞɟ: s  - ɩɥɨɬɧɨɫɬɶ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ, ɬ/ 3м ;  

 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɝɪɭɧɬɚ ɟ = 1)1()/(  W
s
 ,                                  (3) 

 - ɫɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ )/()(
wsr

eWS   ,                                               (4) 

ɝɞɟ: W  - ɩɪɢɪɨɞɧɚɹ ɜɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ, ɞ.ɟ.; w  1 ɬ/ 3м  - ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ;  
  - ɱɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ 

PLP
WWI  ,                                                                      (5)  

ɝɞɟ: 
LW - ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ, ɞ.ɟ.; 

PW  - ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ  
ɩɥɚɫɬɢɱɧɨɫɬɢ, ɞ.ɟ.;  
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  - ɩɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ))((
PLPL

WWWWI  .                                                  (6) 

ɉɨ ɫɬɟɩɟɧɢ ɜɥɚɠɧɨɫɬɢ ɪɚɡɥɢɱɚɸɬ ɝɪɭɧɬɵ /1,2,3/:  
мɚɥɨɜɥɚɠɧɵɟ………………………………..……......................................0< 

r
S 0,5  

ɜɥɚɠɧɵɟ…………………………………………………………………..0,5< 
r

S 0,8  

ɧɚɫɵɳɟɧɧɵɟ ɜɨɞɨɣ………………………………………….………….0,8 < 
r

S 1,0  

        Ƚɥɢɧɵ ɢ ɫɭɝɥɢɧɤɢ ɜ ɡɚɜɢɫɢмɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɬɟɤɭɱɟɫɬɢ 
LI . 

мɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɨɫɬɨɹɧɢɹɯ /1,2,3/:  
ɬɜɟɪɞɨɟ……………………………………………………...…

LI < Ɉ (ɤɨɝɞɚ 
P

WW  )  

ɩɨɥɭɬɜɟɪɞɨɟ………………………………………………………………0 LI 0,25  

ɬɭɝɨɩɥɚɫɬɢɱɧɨɟ…………………………………………………….…0,25< LI 0,50  

мɹɝɤɨɩɥɚɫɬɢɱɧɨɟ………………………………………………………0,50 < LI 0,75  

ɬɟɤɭɱɟɩɥɚɫɬɢɱɧɨɟ…………………………….…………………………0,75 < 
L

I  1  

ɬɟɤɭɱɟɟ…………………………………………………………
LI .> 1 (ɤɨɝɞɚ 

LWW  )  

     ɋɭɩɟɫɢ ɜ ɡɚɜɢɫɢмɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɬɟɤɭɱɟɫɬɢ 
LI  мɨɝɭɬ 

ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɨɫɬɨɹɧɢɹɯ /1,2,3/:  
ɬɜɟɪɞɨɟ ………………………………………………………..

LI < Ɉ (ɤɨɝɞɚ 
P

WW  ) 

ɩɥɚɫɬɢɱɧɨɟ……………………..………………………………………………0
LI

 

ɬɟɤɭɱɟɟ ………………………………………………………...
LI > 1 (ɤɨɝɞɚ 

L
WW  )  

        

 

  ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ ɨɤɚɡɵɜɚɟɬ ɧɚɥɢɱɢɟ ɝɥɢɧɢɫɬɵɯ 
ɱɚɫɬɢɰ, ɩɨɷɬɨмɭ ɝɪɭɧɬɵ ɩɪɢɧɹɬɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɝɥɢɧɢɫɬɵɯ 
ɱɚɫɬɢɰ. Ⱦɚɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɝɪɭɧɬɨɜ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.  

 

           Ɍɚɛɥиɰɚ 1 

ȼɢɞ ɝɪɭɧɬɚ ɋɨɞɟɪɠɚɧɢɟ ɝɥɢɧɢɫɬɵɯ ɱɚɫɬɢɰ ɩɨ 
мɚɫɫɟ, % 

ɑɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ РI  

Ƚɥɢɧɚ >30 >0,17 

ɋɭɝɥɢɧɨɤ 30-10 0,17-0,07 

ɋɭɩɟɫɶ 10-3 0,07 – 0,01 

ɉɟɫɨɤ <3 ɇɟ ɩɥɚɫɬɢɱɟɧ  <0,01 

Ɇɨɞɭɥɶ ɞɟɮɨɪмɚɰɢɢ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪмɭɥɟ mЕ / ,             (7)  

ɝɞɟ: m
0

m /(1 + ɟ)- ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɠɢмɚɟмɨɫɬɢ, 1/ɆПɚ;          

0m -  ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢмɚɟмɨɫɬɢ, 1/ɆПɚ; )1/(21 2   -ɤɨɷɮɮɢɰɢɟɧɬ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɛɨɤɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ ɝɪɭɧɬɚ.  Кɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ ɝɪɭɧɬɚ 

μ  ɩɪɢɧɢмɚɟɬɫɹ ɞɥɹ ɝɥɢɧ ɢ ɫɭɝɥɢɧɤɨɜ ɬɜɟɪɞɵɯ ɢ ɩɨɥɭɬɜɟɪɞɵɯ μ = 0,10-0,15; 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɯ - μ = 0,20-0,25; ɩɥɚɫɬɢɱɧɵɯ ɢ ɬɟɤɭɱɟɩɥɚɫɬɢɱɧɵɯ - μ = 0,30-
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0,40 ɢ ɬɟɤɭɱɢɯ - μ =0,45-0,50; ɞɥɹ ɫɭɩɟɫɢ (ɜ ɡɚɜɢɫɢмɨɫɬɢ ɨɬ ɤɨɧɫɢɫɬɟɧɰɢɢ) μ

=0,15-0,30; ɞɥɹ ɩɟɫɤɨɜ μ  = 0,20-0,25.  

ɉɨ мɨɞɭɥɸ ɞɟɮɨɪмɚɰɢɢ ɝɪɭɧɬɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ:  

ɫɢɥɶɧɨɫɠɢмɚɟмɵɟ………………………..……………………… Е  5 ɆПɚ  

ɫɪɟɞɧɟɫɠɢмɚɟмɵɟ…………….……………………….5 ɆПɚ < Е 20 ɆПɚ  

мɚɥɨɫɠɢмɚɟмɵɟ…………….…………………………………... Е > 20 ɆПɚ  

      ȼɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨм ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪмɭɥɟ:                   )1/()(γ eg
wsSW

                                             (8)        

Ⱦɚɧɧɵɟ ɨɮɨɪмɥɹɸɬɫɹ ɜ ɬɚɛɥɢɰ:  ɜ ɬɚɛɥɢɰɟ 2  ɩɪɢɜɟɞɟɧɵ ɢɫɯɨɞɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɩɨɥɭɱɟɧɧɵɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ (ɫɬɭɞɟɧɬɚмɢ ɜ 

ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ ɩɪɢɧɢмɚɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɪɚɫɱɟɬɧɵɯ ɫɯɟмɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɚɪɢɚɧɬɨм), ɜ ɬɚɛɥɢɰɟ 3 

ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ 

ɜɵɩɨɥɧɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɪɚɫɱɟɬɨɜ.                           

                                                                                                          Ɍɚɛɥиɰɚ 2 

ɇɨмɟɪ ɜɚɪɢɚɧɬɚ  ɇɨмɟɪ ɫɥɨɹ 

ɇɚɢмɟɧɨɜɚɧɢɟ ɢ ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ  
1-ɣɫɥɨɣ  
h= м 

2-ɣɫɥɨɣ  
h= м 

3-ɣ ɫɥɨɣ  
h= м 

ɉɥɨɬɧɨɫɬɶ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ 
s

 ɬ/ 3м     

ɉɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ  , ɬ/ 3м     

ɉɪɢɪɨɞɧɚɹ ɜɟɫɨɜɚɹ ɜɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ W, 

ɞ.ɟ.  
   

ȼɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ 
LW , 

ɞ.ɟ. 
 

 

 

 

 

ȼɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ ɧɚ ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɱɧɨɫɬɢ 
РW , ɞ.ɟ.     

Кɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɝɪɭɧɬɚ, 
     

Кɨɷɮɮɢɰɢɟɧɬ ɫɠɢмɚɟмɨɫɬɢ ɝɪɭɧɬɚ 
0

m

,1/ɆПɚ    
 

 

 

 

 

   Ɍɚɛɥиɰɚ 3 
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1 2 3 4 

ɇɨмɟɪ ɫɥɨɹ ɝɪɭɧɬɚ 

 

1 2 3 

ɇɚɢмɟɧɨɜɚɧɢɟ ɝɪɭɧɬɚ 

 

   

ɍɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ 3м/,γ кН  

 

   

ɍɞɟɥɶɧɵɣ ɜɟɫ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ
3м/,γ кН

s
 

 

   

ɍɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨм 
ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ 3м/,γ кН

sw
 

 

   

ɑɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ ɝɪɭɧɬɚ pI , ɞ.ɟ. 
 

   

ɉɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ɝɪɭɧɬɚ LI , ɞ.ɟ.    

Кɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɝɪɭɧɬɚ ɟ, ɞ.ɟ. 
 

   

ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ rS , ɞ.ɟ. 
 

   

Кɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɠɢмɚɟмɨɫɬɢ 
ɝɪɭɧɬɚ ,vm  1, ɆПɚ 

 

   

Ɇɨɞɭɥɶ ɞɟɮɨɪмɚɰɢɢ ɝɪɭɧɬɚ  Е, ɆПɚ 

 

   

 
 

 

 

ɅȺȻɈɊȺɌɈɊɇȺə ɊȺȻɈɌȺ №2 

 

ɋȻɈɊ ɇȺȽɊɍɁɈɄ, ȾȿɃɋɌȼɍɘЩɂɏ ɇȺ ɎɍɇȾȺɆȿɇɌ 

ɆȿɅɄɈȽɈ ɁȺɅɈɀȿɇɂə. 
 

 ɐɟɥɶ ɪɚɛɨɬɵ:  ɫɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɢ ɪɚɫɫɱɢɬɚɬɶ ɧɚɝɪɭɡɤɢ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 
ɮɭɧɞɚмɟɧɬ мɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ  ɨɬ ɜɟɫɚ ɧɚɞɮɭɧɞɚмɟɧɬɧɨɣ ɱɚɫɬɢ ɢ ɜɧɟɲɧɢɯ 
ɧɚɝɪɭɡɨɤ. 

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɩɪɢɧɢмɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɚɪɢɚɧɬɨм ɩɨ 
ɩɪɢɥɨɠɟɧɢɹɸ  №1. 

ȼɵɩɨɥɧɟɧɢɟ ɪɩɛɨɬɵ: 
 

 

 

 

ɋɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɡɚɩɨɥɧɹɟм ɬɚɛɥɢɰɭ 5: 
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Ɍɚɛɥиɰɚ 5 

ɜɚɪɢɚɧɬ 

№ 

А, 
ɦ 

В, 
ɦ 

ɇ, 
ɦ 

1h , 

ɦ 

2h , 

ɦ 

3h , 

ɦ 

1C

ɦ 

1P , 

ɤɇ 

2P , 

ɤɇ 

1T , 

ɤɇ 

2T , 

ɤɇ 

3T , 

ɤɇ 

ɇɨмɟɪ 
ɝɟɨɥɨɝɢɱ. 
ɪɚɡɪɟɡɚ 

              

 

 

ȼɵɱɟɪɱɢɜɚɟм ɫɯɟмɭ ɩɪɨмɟɠɭɬɨɱɧɨɣ ɨɩɨɪɵ, ɧɚ ɤɨɬɨɪɭɸ ɧɚɧɨɫɢм 
ɞɟɣɫɬɜɭɸɳɢɟ ɭɫɢɥɢɹ (ɪɢɫ.1) 

 

 

 
 

Ɋɢɫ. 1. ɋɯɟмɚ ɩɪɨмɟɠɭɬɨɱɧɨɣ ɨɩɨɪɵ ɫ ɞɟɣɫɬɜɭɸɳɢмɢ ɧɚɝɪɭɡɤɚмɢ. 
 

 

 

   

 3.1 ɇɨɪмɚɥɶɧɨɟ ɭɫɢɥɢɟ N, ɤɇ.   
                                )(6

21.0
PPN

II
 ,                                                    (9) 

                                     
IIfI

NN
.0.0

γ ,                                                      (10) 

ɝɞɟ: 2.1
f

 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
3.2 Иɡɝɢɛɚɸɳɢɣ мɨмɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɬмɟɬɤɢ 0.000, ɞɟɣɫɬɜɭɸɳɟɣ 

ɜɞɨɥɶ мɨɫɬɚ, ɤɇɦ 

                         )()(6
211221.0

hhHTcPPM
I

 ,                                 (11) 

 

                               
IIfI MM

.0.0 γ  ,                                                           (12) 

3.3  Иɡɝɢɛɚɸɳɢɣ мɨмɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɬмɟɬɤɢ 0.000, ɞɟɣɫɬɜɭɸɳɟɣ 
ɩɨɩɟɪɟɤ мɨɫɬɚ, ɤɇɦ 

                                       

                                       )(
3212.0

hhhHTM
I

 ,                                           (13) 

                                        
`

.0.0
`

IIfI MM   ,                                                   (14) 

3.4    ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɨɬмɟɬɤɟ 0.000, ɜɞɨɥɶ мɨɫɬɚ, ɤɇ. 
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III

TT 
.0

,                                                        (15) 

                                            
IIfI

TT
.0.0

 ,                                                      (16) 

 

3.5 ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɨɬмɟɬɤɟ 0.000, ɩɨɩɟɪɟɤ мɨɫɬɚ, ɤɇ. 

                                              

                                
32.0

` TTT II  ,                                                               (17) 

                                   IIfI TT .0
`

.0
`  ,                                                            (18) 

3.6  ȼɟɫ ɨɩɨɪɵ. 
ɚ) ɜɟɫ ɬɟɥɚ ɨɩɨɪɵ, ɤɇ. 

                  
IIɨɩfIɨɩббjgIIɨɩ NNНВАHSN

,,,
  ,                (19) 

 

ɝɞɟ: 3/25 мкНб  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ. 
ɛ) ɜɟɫ ɩɨɞɮɟɪмɟɧɧɢɤɚ, ɤɇ. 

       )()2()4()(
211121,

hhсВсАhhАN бɩфIIɩф   ,                  (20) 

                                     
fIɨɩфN 

,, IoɩфN
,,

,                                                    (21) 

3.7 ɋɭммɚɪɧɨɟ ɧɨɪмɚɥɶɧɨɟ ɭɫɢɥɢɟ, ɜɤɥɸɱɚɸɳɟɟ ɜɟɫ ɩɪɨɥɟɬɧɵɯ 
ɫɬɪɨɟɧɢɣ, ɜɟɫ ɨɩɨɪɵ ɢ ɜɟɫ ɩɨɞɮɟɪмɟɧɧɢɤɚ, ɤɇ.  

 

                           
IIɩфIIɨɩIIɨIIɨбщ NNNN

,,,,


,                                        (22) 

                           
IɩфIɨɩIɨIɨбщ NNNN

,,,,
 ,                                          (23) 
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 ȼȺɊɂȺɇɌɕ ɁȺȾȺɇɂɃ 

 

ɉɪɢɥɨɠɟɧɢɟ 1 
 

№ 

ɜɚɪɢɚ
ɧɬɚ 

А, 
ɦ 

B, 

ɦ  

H, 

ɦ 

h1, 

ɦ 

h2, 

ɦ 

h3, 

ɦ 

C1, 

ɦ 

P1, 

ɤɇ 

P2, 

ɤɇ 

T1, 

ɤɇ 

T2, 

ɤɇ 

T3, 

ɤɇ 

№
ɝɟɨɥɝ. 
ɪɚɡɪɟ
ɡɚ

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 12,0 1,8 8,5 0,50 0,40 2,50 0,40 1500 1200 150 250 800 

2 12,0 1,5 7,6 0,40 0,30 2,20 0,40 1300 1050 130 170 600 

3 8,0 1,5 9,5 0,30 0,25 1,90 0,35 800 750 100 130 450 

4 7,5 1,7 11,5 0,40 0,30 1,70 0,20 900 800 90 120 400 

5 8,0 1,8 12,0 0,45 0,35 2,00 0,40 750 670 140 280 700 

6 5,3 1,2 8,0 0,30 0,20 1,80 0,25 890 780 80 160 350 

7 10,4 1,5 10,5 0,45 0,35 2,30 0,45 1350 1230 90 270 750 

8 12,0 2,5 14,5 0,60 0,40 3,20 0,50 1700 1550 270 230 950 

9 5,3 1,2 8,5 0,35 0,20 2,00 0,25 800 630 110 140 340 

10 10,4 1,7 12,5 0,55 0,40 2,70 0,30 1050 920 100 210 680 

11 12,0 2,5 13,5 0,65 0,35 2,40 0,35 1350 1210 130 270 780 

12 8,0 1,7 8,5 0,45 0,40 2,10 0,30 940 860 140 190 820 

13 7,5 1,7 6,5 0,35 0,30 2,30 0,25 980 740 110 170 610 

14 5,3 1,2 7,5 0,40 0,25 1,40 0,20 690 510 70 110 300 

15 12,0 1,7 9,5 0,65 0,45 2,30 0,35 1650 1430 160 290 1100 

16 10,4 1,8 15,0 0,55 0,35 2,40 0,40 1210 1100 120 230 850 

17 7,8 1,7 6,8 0,40 0,35 2,20 0,35 950 800 180 250 650 

18 8,4 1,6 8,5 0,45 0,40 1,80 0,40 1200 1050 190 310 730 

1 2 3 4 5 6 7 8 9 10 11 12 13 

19 6,6 1,5 10,0 0,35 0,30 1,40 0,25 750 590 210 240 580 

20 10,4 1,9 12,5 0,45 0,40 2,30 0,50 1320 1210 260 360 730 

21 5,3 1,4 6,5 0,35 0,30 1,40 0,35 800 690 130 290 500 

22 8,0 1,7 11,5 0,40 0,25 1,60 0,30 1150 1020 190 320 640 

23 12,0 2,2 14,0 0,55 0,35 2,40 0,45 1450 1170 210 310 820 

24 10,4 1,8 12,5 0,50 0,35 2,10 0,25 1320 1100 170 280 760 

25 7,2 1,6 8,5 0,45 0,30 1,40 0,40 1070 890 150 190 590 

26 8,4 1,3 6,3 0,40 0,35 1,70 0,35 980 760 190 170 720 

27 7,5 1,5 7,8 0,35 0,25 1,50 0,25 840 680 210 160 650 

28 5,3 1,3 8,1 0,35 0,20 1,30 0,20 690 500 150 130 530 

29 7,5 1,6 7,6 0,40 0,25 1,40 0,35 780 630 140 240 670 

30 12,0 2,2 9,5 0,60 0,35 2,30 0,25 1520 1320 180 320 960 

31 7,2 1,4 6,5 0,35 0,20 1,70 0,20 1030 870 140 180 710 

32 12,0 2,6 8,5 0,50 0,35 2,50 0,40 1690 1290 230 270 620 

33 6,6 1,2 4,5 0,35 0,20 1,40 0,30 1150 890 170 210 590 

34 12,0 1,8 12,5 0,45 0,25 2,50 0,45 1830 1430 260 260 1250 
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35 8,4 2,0 10,5 0,40 0,20 1,70 0,40 1320 1210 130 140 760 

36 7,5 1,5 8,5 0,35 0,20 1,40 0,35 1050 830 150 130 590 

37 5,3 1,4 11,0 0,35 0,25 1,30 0,20 950 690 120 150 490 

38 8,6 1,6 7,5 0,40 0,25 2,10 0,30 116 830 170 17 580 

39 12,0 2,4 13,5 0,45 0,35 2,40 0,40 1200 1050 270 350 680 

40 5,3 1,5 8,6 0,35 0,30 1,35 0,25 740 680 120 180 460 

41 6,0 1,4 7,4 0,30 0,25 1,45 0,30 790 530 150 200 420 

42 8,4 1,6 5,6 0,35 0,25 1,55 0,35 950 780 170 240 520 

43 7,2 1,7 8,2 0,40 0,30 1,40 0,35 810 690 160 210 430 
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ȼɚɪɢɚɧɬɵ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ 

 

ɉɪɢɥɨɠɟɧɢɟ 2 

 

ȼɚɪɢɚɧɬ 1                                                                  ȼɚɪɢɚɧɬ 2 

 

 

ɉɟɫɨɤ                      ρs = 2,63 ɬ/ɦ³; ρ = 1,91 ɬ/ɦ³ 

Кɪɭɩɧɵɣ                 μ = 0,24; 

                                m0 = 0,071 1/ɆПɚ 

-5.500                     WL = 0,145; Wp = 0,140 

                                W = 0,1437 

 

ɉɟɫɨɤ                      ρs = 2,63 ɬ/ɦ³; ρ = 1,91 ɬ/ɦ³ 

Ɇɟɥɤɢɣ                   μ = 0,22; 

                                m0 = 0,078 1/ɆПɚ 

-4.000                     WL = 0,210; Wp = 0,201 

                               W = 0,2026 

 
ɋɭɩɟɫɶ                    ρs = 2,63 ɬ/ɦ³; ρ = 1,89 ɬ/м³ 
                               μ = 0,24;  m0 = 0,096 1/ɆПɚ 

-9.000                     WL = 0,220; Wp = 0,170 

                               W = 0,1887 

 

ɋɭɩɟɫɶ                     ρs = 2,59 ɬ/ɦ³; ρ = 1,79 ɬ/ɦ³ 

                                 μ = 0,27; m0 = 0,103 1/ɆПɚ 

-7.000                      WL = 0,150; Wp = 0,126 

          W = 0,1329 

 
Ƚɥɢɧɚ                     ρs = 2,78 ɬ/м³; ρ = 1,89 ɬ/ɦ³ 

                               μ = 0,25;  m0 = 0,102 1/ɆПɚ 

                             WL = 0,435; Wp = 0,205 

                             W = 0,2945 

Ƚɥɢɧɚ                      ρs = 2,71 ɬ/ɦ³; ρ = 1,84 ɬ/ɦ³ 

                                μ = 0,25; m0 = 0,098 1/ɆПɚ 

        WL = 0,420; Wp = 0,205 

                               W = 0,2778 
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ȼɚɪɢɚɧɬ 3                                                                 ɜɚɪɢɚɧɬ 4 

 

 

ɉɟɫɨɤ                      ρs = 2,67 ɬ/ɦ³; ρ = 1,76 ɬ/ɦ³ 

ɋɪɟɞɧɟɣ                  μ = 0,25;  m0 = 0,053 1/ɆПɚ 

Кɪɭɩɧɨɫɬɢ             WL = 0,180; Wp = 0,177 

                                W = 0,1812 

-6.500 

 

 

ɉɟɫɨɤ                      ρs = 2,63 ɬ/ɦ³; ρ = 1,91 ɬ/ɦ³ 

Ɇɟɥɤɢɣ                   μ = 0,22; 

                                m0 = 0,078 1/ɆПɚ 

-4.000                     WL = 0,210; Wp = 0,201 

                                W = 0,2026 

 

ɋɭɝɥɢɧɨɤ               ρs = 2,75 ɬ/ɦ³; ρ = 1,92 ɬ/ɦ³ 

                                μ = 0,20;  m0 = 0,107 1/ɆПɚ 

-10.500                   WL = 0,380; Wp = 0,260 

                               W = 0,2973 

 

ɋɭɩɟɫɶ                     ρs = 2,59 ɬ/ɦ³; ρ = 1,79 ɬ/ɦ³ 

                                 μ = 0,27; m0 = 0,103 1/ɆПɚ 

-7.000                      WL = 0,150; Wp = 0,126 

           W = 0,1329 

 
Ƚɥɢɧɚ                     ρs = 2,72 ɬ/м³; ρ = 1,89 ɬ/м³ 
                                μ = 0,23;  m0 = 0,078 1/ɆПɚ 

-12.000                   WL = 0,476; Wp = 0,241 

                                W = 0,3034 

            Ƚɪɭɧɬɨɜɚɹ ɜɨɞɚ 

Ƚɥɢɧɚ                      ρs = 2,71 ɬ/м³; ρ = 1,84 ɬ/м³ 
                                 μ = 0,25; m0 = 0,098 1/ɆПɚ 

          WL = 0,420; Wp = 0,205 

                                W = 0,2778 
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ȼɚɪɢɚɧɬ 5                                                                  ȼɚɪɢɚɧɬ 6 

 

 

ɉɟɫɨɤ                      ρs = 2,58 ɬ/м³; ρ = 1,67 ɬ/ɦ³ 

Ɇɟɥɤɢɣ                   μ = 0,24;  m0 = 0,092 1/ɆПɚ 

                                WL = 0,185; Wp = 0,177 

-6.000                      W = 0,1844 

 

 

ɉɟɫɨɤ                      ρs = 2,71 ɬ/ɦ³; ρ = 1,89 ɬ/ɦ³ 

ɉɵɥɟɜɚɬɵɣ             μ = 0,24;  m0 = 0,107 1/ɆПɚ 

                                WL = 0,325; Wp = 0,320 

                                W = 0,3217 

-8.500 

 

 
ɋɭɩɟɫɶ                    ρs = 2,67 ɬ/м³; ρ = 1,69 ɬ/ɦ³ 

                                μ = 0,24;  m0 = 0,096 1/ɆПɚ 

-8.000                     WL = 0,126; Wp = 0,083 

                                W = 0,1046 

 

ɋɭɝɥɢɧɨɤ                ρs = 2,73 ɬ/м³; ρ = 1,75 ɬ/ɦ³ 

                                 μ = 0,25;  m0 = 0,093 1/ɆПɚ 

-12.000                    WL = 0,308; Wp = 0,151 

                                 W = 0,1986 

 
ɋɭɝɥɢɧɨɤ              ρs = 2,83 ɬ/м³; ρ = 1,87 ɬ/м³ 
                               μ = 0,15;  m0 = 0,105 1/Ɇɉɚ 

-13.000                  WL = 0,380; Wp = 0,219 

                              W = 0,2550 

 

Ƚɥɢɧɚ                     ρs = 2,75 ɬ/ɦ³; ρ = 1,91 ɬ/ɦ³ 

                                μ = 0,17;  m0 = 0,109 1/ɆПɚ 

-16.000                   WL = 0,510; Wp = 0,302 

                                W = 0,3264 

            Ƚɪɭɧɬɨɜɚɹ ɜɨɞɚ 

Ƚɥɢɧɚ                   ρs = 2,90 ɬ/м³; ρ = 1,91 ɬ/м³ 
                              μ = 0,21;  m0 = 0,113 1/Ɇɉɚ 

                              WL = 0,425; Wp = 0,171 

                              W = 0,2560 
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ȼɚɪɢɚɧɬ 7                                                           ȼɚɪɢɚɧɬ 8 

 

 

 

ɉɟɫɨɤ                      ρs = 2,73 ɬ/ɦ³; ρ = 1,86 ɬ/ɦ³ 

Ɇɟɥɤɢɣ                   μ = 0,22;  m0 = 0,109 1/ɆПɚ 

                                WL = 0,255; Wp = 0,247 

-5.000                      W = 0,2483 

 

 

ɉɟɫɨɤ                     ρs = 2,73 ɬ/ɦ³; ρ = 1,86 ɬ/ɦ³ 

Ɇɟɥɤɢɣ                  μ = 0,22;  m0 = 0,109 1/ɆПɚ 

                               WL = 0,255; Wp = 0,247 

-7.000                     W = 0,2483 

 

 
ɋɭɩɟɫɶ                   ρs = 2,76 ɬ/ɦ³; ρ = 1,81 ɬ/ɦ³ 

                               μ = 0,21;  m0 = 0,105 1/ɆПɚ 

-9.000                    WL = 0,160; Wp = 0,150 

                               W = 0,1529 

 

ɋɭɩɟɫɶ                   ρs = 2,76 ɬ/м³; ρ = 1,81 ɬ/ɦ³ 

                               μ = 0,24;  m0 = 0,075 1/ɆПɚ 

-9.000                    WL = 0,160; Wp = 0,150 

                               W = 0,1529 

 
ɋɭɝɥɢɧɨɤ              ρs = 2,80 ɬ/ɦ³; ρ = 1,91 ɬ/ɦ³ 

                               μ = 0,23;  m0 = 0,107 1/ɆПɚ 

                              WL = 0,395; Wp = 0,310 

                              W = 0,3357 

 

ɋɭɝɥɢɧɨɤ              ρs = 2,80 ɬ/м³; ρ = 1,91 ɬ/ɦ³ 

                               μ = 0,23;  m0 = 0,107 1/ɆПɚ 

-12.000                  WL = 0,395; Wp = 0,310 

                               W = 0,356 
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ȼɚɪɢɚɧɬ 9                                         ȼɚɪɢɚɧɬ 10 

 

 

ɉɟɫɨɤ                      ρs = 2,63 ɬ/ɦ³; ρ = 1,91 ɬ/ɦ³ 

Кɪɭɩɧɵɣ                 μ = 0,23;  m0 = 0,071 1/ɆПɚ 

                                WL = 0,145; Wp = 0,140 

-3.000                      W = 0,1437 

 

 

ɉɟɫɨɤ                     ρs = 2,59 ɬ/ɦ³; ρ = 1,84 ɬ/ɦ³ 

Ɇɟɥɤɢɣ                  μ = 0,22;  m0 = 0,078 1/ɆПɚ 

                               WL = 0,210; Wp = 0,201 

-6.000                     W = 0,2026 

 

 
ɋɭɩɟɫɶ                  ρs = 2,76 ɬ/ɦ³; ρ = 1,81 ɬ/ɦ³ 

                              μ = 0,24;  m0 = 0,095 1/ɆПɚ 

-7.000                   WL = 0,160; Wp = 0,150 

                              W = 0,1529 

 

ɋɭɩɟɫɶ                   ρs = 2,76 ɬ/ɦ³; ρ = 1,83 ɬ/ɦ³ 

                               μ = 0,25;  m0 = 0,106 1/ɆПɚ 

-10.000                  WL = 0,122; Wp = 0,112 

                               W = 0,1158 

 
ɋɭɝɥɢɧɨɤ             ρs = 2,80 ɬ/ɦ³; ρ = 1,91 ɬ/ɦ³ 

                              μ = 0,26;  m0 = 0,104 1/ɆПɚ 

-10.500                 WL = 0,395; Wp = 0,310 

                              W = 0,3357 

                Ƚɪɭɧɬɨɜɚɹ ɜɨɞɚ 

ɋɭɝɥɢɧɨɤ               ρs = 2,81 ɬ/ɦ³; ρ = 1,84 ɬ/ɦ³ 

                                μ = 0,14;  m0 = 0,102 1/ɆПɚ 

-14.000                   WL = 0,367; Wp = 0,209 

                                W = 0,2267 

                 Ƚɪɭɧɬɨɜɚɹ ɜɨɞɚ 

 

-12.500 

 

 

 

-16.000 
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ȼɚɪɢɚɧɬ 11                                                   ȼɚɪɢɚɧɬ 12  
 

 

ɉɟɫɨɤ                      ρs = 2,61 ɬ/ɦ³; ρ = 1,79 ɬ/ɦ³  

Кɪɭɩɧɵɣ                 μ = 0,21;  m0 = 0,089 1/ɆПɚ 

                                WL = 0,165; Wp = 0,160 

-4.000                      W = 0,1623 

 

 

ɉɟɫɨɤ                     ρs = 2,61 ɬ/ɦ³; ρ = 1,78 ɬ/ɦ³ 

Кɪɭɩɧɵɣ                μ = 0,21;  m0 = 0,109 1/ɆПɚ 

                               WL = 0,165; Wp = 0,160 

-5.000                     W = 0,1623 

 

 
ɋɭɩɟɫɶ                    ρs = 2,76 ɬ/ɦ³; ρ = 1,83 ɬ/ɦ³ 

                                μ = 0,25;  m0 = 0,102 1/ɆПɚ 

-8.000                     WL = 0,122; Wp = 0,112 

                                W = 0,1158 

 

ɋɭɩɟɫɶ                     ρs = 2,76 ɬ/ɦ³; ρ = 1,83 ɬ/ɦ³ 

                                 μ = 0,24;  m0 = 0,096 1/ɆПɚ 

-8.000                      WL = 0,122; Wp = 0,112 

                                 W = 0,1158 

 
ɋɭɝɥɢɧɨɤ               ρs = 2,81 ɬ/ɦ³; ρ = 1,84 ɬ/ɦ³ 

                                μ = 0,14;  m0 = 0,091 1/ɆПɚ 

                               WL = 0,367; Wp = 0,209 

                               W = 0,2267 

 

ɋɭɝɥɢɧɨɤ                ρs = 2,81 ɬ/ɦ³; ρ = 1,84 ɬ/ɦ³ 

                                 μ = 0,14;  m0 = 0,091 1/ɆПɚ 

-14.000                    WL = 0,367; Wp = 0,209 

                                 W = 0,2267 
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Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
 

1. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɨ ɧɚɡɧɚɱɟɧɢɢ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɮɭɧɞɚмɟɧɬɨɜ. 
2. Кɥɚɫɫɢɮɢɤɚɰɢɹ ɮɭɧɞɚмɟɧɬɨɜ. 
3. Эɥɟмɟɧɬɵ ɮɭɧɞɚмɟɧɬɚ 

4. Ɋɚɫɱɟɬ ɮɭɧɞɚмɟɧɬɚ мɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 

5. Ɍɢɩɵ ɫɜɚɣɧɵɯ ɮɭɧɞɚмɟɧɬɨɜ ɢ ɨɛɥɚɫɬɶ ɢɯ ɩɪɢмɟɧɟɧɢɹ 

6. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɢɫɹɱɢɯ ɫɜɚɣ 

7. ȼɢɞɵ ɫɜɚɣ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

8. Ɋɚɫɱɟɬ ɮɭɧɞɚмɟɧɬɚ ɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 

10. Ɍɢɩɵ ɫɜɚɣɧɵɯ ɮɭɧɞɚмɟɧɬɨɜ ɢ ɨɛɥɚɫɬɶ ɢɯ ɩɪɢмɟɧɟɧɢɹ 

11. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɢɫɹɱɢɯ ɫɜɚɣ 

12.  ȼɢɞɵ ɫɜɚɣ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

13. Ɋɚɫɱɟɬ ɮɭɧɞɚмɟɧɬɚ ɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 

14. Ɏɭɧɞɚмɟɧɬɵ ɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. Кɨɧɫɬɪɭɤɰɢɹ ɮɭɧɞɚмɟɧɬɚ. 
15. Ɍɟɯɧɨɥɨɝɢɹ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚмɟɧɬɚ ɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. 
16.  Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ-ɫɬɨɟɤ 

17. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɢ ɮɭɧɞɚмɟɧɬɚ 

18. Ɋɚɫɱɟɬ ɤɪɟɧɚ ɮɭɧɞɚмɟɧɬɚ 

19. Ɋɚɫɱɟɬ ɮɭɧɞɚмɟɧɬɚ мɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɨɞɨɲɜɟ 

20. Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ - ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 
21. ɇɚɡɧɚɱɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚмɟɧɬɚ. 
22. Ɏɭɧɞɚмɟɧɬɵ мɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. ɇɚɡɧɚɱɟɧɢɟ ɪɚɡмɟɪɨɜ ɮɭɧɞɚмɟɧɬɚ. 
23. Ɍɟɯɧɨɥɨɝɢɹ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚмɟɧɬɚ мɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 
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ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

 

1.  ɋɇɢɉ 2.03.05-84 Ɇɨɫɬɵ ɢ ɬɪɭɛɵ. 
2.  ɋɇɢɉ 2.02.01-83 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, Ɇ.1985. 
3.  ɋɇɢɉ 2.02.03-85 ɋɜɚɣɧɵɟ ɮɭɧɞɚмɟɧɬɵ. 
4. ɋɩɪɚɜɨɱɧɢɤ Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚмɟɧɬɵ ɩɨɞ ɪɟɞ. Ƚ.И. ɒɜɟɰɨɜɚ, Ɇ. 

ȼɵɫɲɚɹ ɲɤɨɥɚ, 1991. 
5.  Э.ȼ. Кɨɫɬɟɪɢɧ, Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚмɟɧɬɵ, Ɇ., ȼɵɫɲɚɹ ɲɤɨɥɚ, 1990 

6. Ɇɨɫɬɵ ɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɞɨɪɨɝɚɯ, Ɇ., Ɍɪɚɧɫɩɨɪɬ, ɩɨɞ ɪɟɞ. ɉ.Ɇ. 
ɋɨɥɨмɚɯɢɧɚ, 1991,1 ɢ II ɱɚɫɬɶ. 
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