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2    

 

2.1  .   

 

 «   » -

   « »  1960–1967 .     

,      . 

   451 ,   :  № 1  

191 ;  № 2  115 ;  № 3  145 .  №1 -

,     1970 .  ,    -

         

 №2 ,  « »   -

  №1      312,00 . 

   2017 .  №1   «  » -

         .  

     .     №1   -

   ,     . 

   №1    –20.04.01–071725714-2019. 

 №2   .       №2. 

    2016 .    №2  

 6500 . 3,        

      .  

   №3 .  , 

    №3  .   

  №3     -

 .     №3   , 

   №1  №2,    199,50.  -

      . -

     №3  .  
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    № 1     -

  : 

–     ;  

–       ; 

–  ;  

–   . 

   – , ,   .  

          

 №1.       №1    5,6 . 

       

  .   (  )    -

    .      -

   5,6 . 

 №1      -

 ,       -

    .     -

    ,     №1 -

    ,     

      .   -

   №1   №2,        

№1,  ,   .    

   .    

       . 

  : 

–       

 – 312,00 ; 

–        

  – 311,50 ; 

–     –  – 310,00 ; 

–     – 310,50 ; 



38 
 

–      312,00   – 3410 ; 

–      312,00   – 10,00 ; 

–         

  1,5; 

–      –  2,42  2,78; 

–   – 190 ; 

–   — 129,08 . 3 (      312,00 ); 

–  — 127,43 . 3. 

          

 №1   .     

       -

   ,      №2.  

         

30 3/ .      . 

 

2.2  ,    

 

    ,   -

,     6,5 . / ,     

 – 0,18 . / . 

         

  : =1:6.     

 4000 3/ . 

      1 250 3/ , -

: :  = 1:60. 

  ,    

   1. 
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 1 –   ,   -

 

 

, %,  ,  

<0,0

1 

0,01…0,0

5 

0,05…0,

1 

0,1…0,2

5 

0,25…0,

5 

0,5…1,

0 

1,0…2,

0 
>2,0 

-

  

1,2 5,7 8,1 20,0 26,0 26,6 11,1 1,3 

 

 

7,5 7,0 3,5 8,0 7,0 7,0 12,0 48,

0 

 

    d  : 

– 0,5  –  ; 

– 2,0  –    . 

    ,   

 : 

–  : SiO2 – 29,96%, CaO – 54,86%, Al2O3 – 3,4%, Fe2O3 

– 3,83%, Na2O – 1,4%, K2O – 0,4%, MgO – 1,4%, SO3 – 0,18%, Cl – 0,02%,  

F – 0,27%,  – 0,49%; 

–  : SiO2 – 22,5%, CaO – 44,6%, Al2O3 – 7,5%, Fe2O3 – 

11,2%, Na2O –1,3%, K2O – 0,3%, MgO – 4,4%, SO3 – 6,6%, Cl – 0,01%, F – 0,1%, 

 – 0,49%. 

   :   -

  – 80–85%;  – 3,5–4%;   – 4%; 

 – 2,2–2,8%;  – 1,5%. 

,    № 1 ,  -

 : 

–         – -

 2,0–3,0 ; 
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–      2,0–3,0   -

  (  №1); 

–    №1  ,   -

 ,     . 

       

   5  . 

       , 

    . 

        

–     0,75 – 1,61 / . 

 №1      -

,     . 

,         -

 ,   ,    

   . 

        -

    . 

 

 

 12 –   
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2.3 –    

 

   –     -

           . 

       

 : 

 –     (V–Є1gr); 

     (Є1mz1); 

 –      -

  (J1–2mk+it); 

  –   (edQ); 

    III  -

 (aQ3
II); 

    II  -

 (aQ2
III); 

    I  -

 .  (aQ1
III); 

    (aQIV); 

    (bQIV); 

    (tQIV). 

    (Є1mz1) 

     ,     

  .    , -

– , , – , – , 

– – , – ,    -

, ,  ,   .  -

 , – ,  – .    700 . 
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–       

 (J1–2mk+it)    4–8    -

        . -

         -

. 

  , ,  -

  ,  , , , -

  .      -

      .   ,  -

–  – .       

 .         

    .    

 600 . 

 –   (edQ)  

     .   -

  –  .   -

  1  5 . 

  –     

 .      

. ,    . 

   III   

(aQ3II). 

   .      

  ,      -

.       –  

      , , . -

  10–20 . 
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   II   

(aQ2III)     .  -

    , , ,  -

,   4,7 . 

   I   

.  (aQ1III)     №1 .  

      -

 , , ,  .   -

  12 . 

   (aQIV)    

   .  ,    -

,  .     -

    10 .     -

   .       

 . . 

       -

       –    

,         -

.     1–2     . 

   .    -

        . . -

   ,  ,   

   . 

   .   -

   №1     

,      

 .  ,    

     (   ).  -

      –  

, ,  . 



44 
 

   ,  -

  ,     -

     –  . 

        

. .    ,   -

 ,    .   -

   90.0 . 

  : , ,  -

  , , ,   -

          – 

,  – , . 

 

2.4    

 

   №1  -

   ,      

. 

,     . ,   

  ,    .  -

     0,5 – 6,0    . ,  , 

.      – . -

          

. .  

   ,         

,         -

     . 

      , -

          

  ,     .  
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      -

      . 

       №1 

      .   

    , . .     

       . 

      №1   

 (  – ): ,      – 

 ,    17,0–33,5 .  

     , -

        :  – -

   –  .     25,0 .  

     –  ,   

   ,   -

      2,0 – 6,0 .  -

  –  ,   ,     

  .   

  –       

17,0 – 33,5 .    –  .  

        -

    –  -

.      (  12 – 13). 

       

        . 

   . 

 ,    ,    

. 

        2,2 . -

   ,   – – , -

 . 
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    №1    -

        

 .    .  

       -

    . 

       №1 

      .   

    , . .     

       . 

,     . ,   

  ,    .  -

     0,5 – 6,0    . ,  , 

.      – . -

         

. . 

 

2.5   

 

   . ,    

     -

  . 

    ,  -

    .   

         ,   

    .    

     ,   -

,       35–40° . 

        

     16,9° . 
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   2013–2014 .      , 

       :  

35–37° ,    43–48° .     -

        

 13–20° . 

         1,5 .   -

 –     -

       22.13330.2011 . 2.27. 

     .  : 

    – 1,90 ;     – 2,30 ; -

  – 2,78 . 

   ,  

        

    2. 

 

 2 –     

  
 

 

 

 

 : 

–      

 ( ) 
  –16,9 

–     -

   ( ) 
  18,3 

   – 200 

  ,    

     5% (U) 
/  8,2 
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2.6       -

   

 

 №1       

 ,     -

      . 

       

,       -

          

   ,      

 . 

   №1     -

          .  

 

2.7        

 

  №1     -

,     . 

         -

,       ,  

        

    ,    -

 . 

        

 – . 

       

 ,      -
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,  ,     . 

   . 

 

2.8       
 

 

       

,        

          -

 -    ,     -

 ,      .  

         

         -

  . 

        

        -

  13.     , -

        -

     .  -

       .    

        

         -

    . 

     -

   .     

   ,   

       ,  

 2° ,    .     

        . 
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 –        ;  –  -

;  –  ; 1 –   ; 2 –  

 ; 3 –  ; 4 –   ;  – -

      ;  –    

    ; RM  –    

   ; φ ,  –         
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 13 –        

.  
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   14 ,       

   –     

     ,        
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 ,        ,  

       

 .       -

         -

 13 .       -

 ,        

,     ,   . . -

          

    . -

        : 

 

  
 

 





RrPG

lCtgPG
K

nnnn

nnnnnnn

/sin

cos




      (1) 

 

 Gn –  ; 

Pn –   ; 

Фn  –      -

,    ; 

n –           

      ;    

  j–  (   )       

; 

tgφn , Gn –        -

 ; 

Cn –   ; 

ln –  ; 

n – ,     ; 

R –   ; 

rn  –      . 
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    Pn  -

     А     -

          14.  -

 P n       -

        

 .   P n    -

 ( )      Gn,  -

    P n. 

 

 
1 –  ; 2 –     . 

 14 – ,     

 

 ,      ,  φn , 

Cn          

( ,   « »      

     « » ,   -

        

  ). 
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        -

         

,         

   .    -

 ,  , -   

-       

        

 . 

       -

        -

   . 
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3      

 

     №1  , -

  ,   №1    : 

     312,00; 

     311,50,   310,00; 

   100 ,  0,015; 

   6,0 ; 

   390 . 2; 

    620 . 2. 

    №1    

 : 

        -

     ; 

     . 

        

,         .  

  ,    –

20.04.01–071725714 6     -

 (2): 

 

a

nn

P

GtgLc
k


3

 (2) 

 

 G –    abcd; 

      L –    abcd; 

      Pa  –   ( )      

 abcd; 

      φn  cn –        . 
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 Pa    : 

 







 






 

2
452

2
455,0 22  tgcHtgHP AAa   (3) 

 

 ρ, φ,  – ,      , -

    abcd. 

  G        -

 ( )            

  .  

      

          -

     . 

  ρ, φ,     .3.1  

 [2]    .  

=1,8 / 2; 

φ=30°; 

ρ=1,5 / 3; 

HA=94 ; 

G=2250: 

      : 

 

tgtgPa 37,2404
2

30
45948,12

2
30

45945,15,0 22 





 






 

 

 

  : 

 

87,3
37,2404

22225030028
3 




tg
k
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3k =3,87   -

      -

         

 . 
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 ,    -

    , ,  

  . .   . , -

   ,    , -
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    : 

 

 
)4(

sin
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1
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1
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ni

i
iiiii

ni

i
iiioiiii

y

ha

hactg
K





 

 

 
i  –    (  «i» –    ,  -

    ); 

i  –      ; 

i  –         (  -

    ); 

 
ia  –       ; 

ih .  –       ; 

 

)5(
cos. ii

i
oi h

c
c


  

 

)6(
)cos(

cos

ii

i
i 
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ic  –  . 

 : 

i =75 м; 

i =19°; 

i =30°; 

 
ia =30 м; 

ih . =2,5 м; 

ic =1,8 к /м3 

i =0,87; 

oic =0,76. 

      : 

 

 
75,5

)87,05,23019sin(75

87,05,23076,03019cos75

10

1

10

1 















i

i

i

i
y

tg
K  

 

       

,   : 

 

 
)7(

)sin(

cos

1
.

1
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i
iiiii

ni

i
iiioiiii

y

Fha

hactg
K





 

 
51,1

75)87,05,23019sin(75

87,05,23076,03019cos75

10

1

10

1 
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i

i

i
y

tg
K

  

 F –  .
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