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 2.1.       
–  μ   

 2.2.     (  
,   ,   

)μ   ν 



1.2.  –     

   -       

,   .   

   72%.     442  

.    -    15 . 

     ,   87 . 

 

 

 

 

 

 

  

 

 

 2.     

    -     19.4 °C. 

        ,   

  -15.9 ° C.    ,  

      - 72 . 

       23-01-99 

«  ».   1    

    – 1 .    

   μ 



e –     ,  (  2.01.01 – 82 

«    »,  «  

 . »)ν  

E –    , ν 

 φ –   ,   μ 

                          φ = � × 100%ν 
 

      μ 
 
V –      , / ν 
 
P –   
 

 V  P    2.01.01-82 «  

  »,  «    » . 

V  –       ,   

μ 

                                              V  = Σ P × V / 100; 

       

     ,    

  (  1). 
 1.     

 
  
   

 

         

 , V /  2,1 2,2 1,3 1 4,1 1,2 3,1 3,3 

,  P % 9 4 1 9 30 7 6 13 



 
 
 
 

    μ 

 V  = (2,1 × 9 + 2,2 × 4 + 1,3 × 1 + 1 × 9 + 4,1 × 30 + 1,2 × 8 + 3,1 × 6 

+ 3,3 ×13)  / (9 + 4 + 1 + 9 + 30 + 8 + 6 + 13) = 2,9   
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    μ 

V  = (3,5 × 19 + 2,3 × 5 + 1,2 × 2 + 2,1 × 4 + 2,4 × 8 + 2,8 × 5 + 2,4 × 

12 +  4,5 × 13)  / (19 + 5 + 2 + 4 + 8 + 5 + 12 + 34) = 3,4   

 
,        -

 .        
3,4 / .  

         

 , V /  3,5 2,3 1,2 2,1 2,4 2,8 2,4 4,5 

,  P % 19 5 2 4 8 5 12 34 
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 I II III IV V VI VII VIII IX X XI XII 

t -14,4 -10,4 -2,9 5,4 13,9 18,7 19,6 18,6 11,2 1,1 -7,4 -10,6 

 160 180 290 550 740 1160 1430 1340 900 550 320 210 

E 145 180 299 742 1348 1902 2076 1817 1244 716 341 190 

φ 100 100 97 74 55 61 69 74 75 77 92 100 

V 2,9 3,2 3,2 3,2 3,2 3,2 3,4 3,2 3,2 3,2 3,2 3,2 
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2.   

2.1.        40 . 

2.1.1.  : 

-     LШ = 40 . 

-     1.4 12    .  10 . 



-        

   6.7 ,   31.7 

 (3170 ),    А =26.96 . 

-       – 11 . 

    . 20 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 30.    40  

 

 

 

 

 

2.1.2.     

2.1.2.1.      



       

 6.7 . �к =0.235 / . 

   �к= 0.235 * 1.05 = 0.247 / , 

 1.05–    . 

  –10 .  

    1=10*1.15 = 11.5 . 

   – 2 . 

 –1.5 . 

      2=2*1.15=2.3 . 

     =1.5*1.05=1.6 . 

      

  . 

V= 1/2+ 2+ 3=11.5/2+ 2.3+1.6+ =9.65  

   « »  . 

 

 

 

 31.        
 

 
 

 �эк ∗ = � 



� = � ∗ − � ∗ + � ∗ + � ∗
 �эк ∗ = � ∗ – � ∗ + P ∗ + � ∗

 

�эк = [� ∗ − � ∗ + � ∗ + � ∗ ] 

�эк = [ , ∗ − , ∗ + , ∗ + , ∗ ] = , кГ. 
 

       

  

q =0,247+0,63=0,88  

  ,       

, . .    . 

 

2.1.2.2.   

 –    II     . 

       

  i   μ 

Т=πЛФ 1 (Н+ЛФ 1)ρР10-3, / ν 

 b=5 ,     II    № 

4. 

k=1.0 – ,     

       (  

h=10 ). 

µ1=1.07 –  ,     

       d = 6.7 . �= 0.9 / 3 –     ν 

 



2 

 

 

g=10 / 2 –      . 

i=3.14*0.5*1.0*1.07(0.7+0.5*1.0*1.07)*0.9*10*10-3=1.8 H =0,18 
кГ. 

   

q =i*γf=0.18*1.3=0.234 / , 

 � =1.3 –        

.      

  

i
1= b* k *µ * p* q, ; µ2=0.6; 

i
1
=0.5*1.0*0.6*0.9*10=2.7 =0.27 Г/  

 

 

 
 32.         

  
 . 

 

 

V =0.324*7=2.27 . 

       

 � ,эк = � − �
 



� ,эк = , ∗ − , ∗ = , кГ . 
 

 

 

 

   q = , ∗ , = , кГ
, 

 1.3 –      . 

       μ � = . + . = . кГ. 
 

2.1.2.3.   

       (  

) 

q =ω0kcy
f
k =30*1.0*1.0*1.4*1.2=50.4 / 2 

 Ф =1.2 –    ,   . 

  ,    

μ � т = , ∗ , = , кГ. 
 



 33.           

  

 

 

2.1.3.     

       

   . 

 

 

2.1.3.1.   

        

 ( )   1.2 ,   

  1/30 . 

    . . 

 

 
 34.        

 

        f0=1.2  

 



= � = . ∗∗ . =  кГ 

  � = � = . ∗ . ∗ = .  кГ, 
     Т = √ + �2 = √ + , =  кГ, 

      = , ∗∗ , =  кГ, 
 

     Т = √ + � = √ + = ,  кГ, V = , ∗ , ∗ + , = ,  кГ, 
      �  = R − . = . ∗ . ∗ ∗ − . ∗ . ∗=  кГ . 

 

 

      � = . =  кГ. 
     � = √ + =  кГ, 

 212=� . 

     . 

       �� = . . 

       μ 



Т = + , , + =  кГ. 
    6.7    

 μ 

k1= 3140/879=3.57 

 /   -12-11    1200  

  

k01= 1200/879=1.36. 

 /   -16-13    1600  

  

k02= 1600/879=1.82. 

     1.3-11.0   

 1.4-13.0,        

k01= 1300/879=1.49  Ф02 = 1400/879=1.59. 

 

 

2.1.3.2.        . 

 

    ,   50 , 

 0,25   .     

 6,7   � = ���0 = . = . =  кГ/ 2 

       

( )   � = , σ = , ∗ = ,  кГ/ 2. 

      

. � = �02��0 = 2∗ .∗ . = .  , μ � = А0 –    

 ν γ = . . =0.033 /  2 



        � = .   

      = 0 = . ∗ 2∗ . = .  кГ, 

 –      ν 

=0.88*402/8=176 . 

     

=√ + V = √ + . =314.8 , 

 V =qL0/2=0.88*20=17.6 . 

       μ 

+ (EAD0/2L0H0
2–H0)H

2 – EAD /2L0=0, 

μ   H  –     ν 

Е = 1.8*106 / 2 –   ν 

H0 = 314  –    ( )  

ν 

 –    ν 

D0 = q2L0
3/12 = 0.882*403/12= 4130 2 ν 

D = q2 L0
3/12=0.4782*403/12=1219 2 ν 

 

H 3+(1.8*106*27*10-2*4130*102/2*40*102*3152– 315)H 2 – 1.8*106*27*10-2 

*1219*102/2*40*102 = 0 

H 3+(245-315)H 2- 7405425 = 0 

H 3-60H 2- 7.4*106 = 0 

 

 

    ,    

     =216 Г. 

     μ 

f =0.418*402/8*216 = 0.44 . 



   

f = f0+f =0.56+0.44=1.0 . 

     

v =√ + � = √2162+(0.478*40/2)2=216.2   

       

Т=314.8+216.2=53Х . 

       . 

   . 

    q =50.4 / 2 

    q = 50.4*0.6*0.25  = 7.56 /  

     q =50.4(0.067+2*0.05)0.25=2.10 / . 

      μ 

q . . =8/402(7.56*14*20/2 – 7.56*72/2) = 4.36 / . 

  

q= 4.36 + 2.1 = 6.46 / . 

     μ 

f =  L2
0 γ /8σ = 402*0.279/8*35.4=1.58 , 

μ 

γ =6.46/27=0.279 /   2 

σ = 1/3 σ  = 0.3*118 =35.4 / 2 

   μ 

H = 6.46*402/8*1.6 = 808 . 

   

Тv = √8082+(6/46*20)2=818/3  

 

 

    μ 

Т=531+818=1349 . 



     μ  

σ = 1349/29.96 = 50 <σ  = 118 / 2. 

       

   μ 

σ – γ2EL2
0/24 σ2 = σ0 – γ2EL2

0/24 σ2 – αE(t-t0), 

μ σ,γ,t –  ,  , 

   ν 

σ0,γ0,t0 –  ,  , 

   ν 

Е –     ν 

α=0.12*10-41/°   –       . 

      

, . . 

σ0=315/26.96= 11.7 /
2 

γ0=0.033 / 2; 

t = +20 °  (       )ν 

γ = (0.88 + 0.478+ 6.46)/ 26.96= 0.29 /  2 

σ – 0.292*1.8*106*402*104/24* σ2 = 1170 – 0.0332*1.8*106*402104/24*11702 

– 0.12*104*1.8*106(-5-20) 

σ – 10.09*1010 /σ2=1170-955+540=755 

σ3+755 σ2-10.09*1010=0 

      σ  

   25 °      

( )  

σt=3942 / 2=39.42 / 2 

 

2.1.3.3.     



       μ 

σ =50+39.4=89.4< σ =118 / 2 

     6.7   

k = 118 / 89.4 =1.3. 

       μ 

Т = 89.4 * 27 = 2414 . 

3.4.     

      ,  

       

 ,      ,    

  –   . 

=531+0.5*808+0.25*(39.4*27) =1200 . 

 /   -16-13    1600  

  k02= 1600/1200 =1.33. 

      

-16-13    6,7 .   

   1.8-11.0   1.3-11.0,   

     k01= 1800/1200= 1.5   

k02=1300/1200 =1.08 

     6.



2.2.      50 . 

2.2.1.  . 

-     LШ = 40 . 

-     1.4 12    .  10 . 

-        

   6.7 ,   31.7 

 (3170 ),    А =26.96 . 

-       – 11 . 

     25. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 35.    40  

 

2.2.2.     

2.2.2.1.      

       

 6.7 . �к =0.235 / . 

   



�к= 0.235 * 1.05 = 0.247 / , 

 

 1.05–    . 

  –10 . 

    1=10*1.15 = 11.5 . 

   – 2 .  

 –1.5 .  

      2=2*1.15=2.3 . 

     =2*1.05=2.1 . 

      

   . 

 

 

 

 36.       
   

 
 
 �эк = [� ∗ − � ∗ + � ∗ + � ∗ ] 

V= 1/2+ 2+ 3=11.5/2+ 2.3+2.1+ =10.15  �эк = [ . ∗ − , ∗ + , ∗ + , ∗ ] = , кГ. 
 



,          

      , . .  

  . 

 

      

     . 

q =0,247+0,57=0,82 /  

 

 
 37.        

 

2.2.2.2.   

 –    II     . 

       

  i   μ 

Т=πЛФ 1 (Н+ЛФ 1)ρР10-3, / ν 

 b=5 ,     II    № 

4. 

k=1.0 – ,     

       (  

h=10 ). 

µ1=1.07 –  ,     

       d = 6.7 . �= 0.9 / 3 –     ν 

g=10 / 2 –      . 



2 

i=3.14*0.5*1.0*1.07(0.7+0.5*1.0*1.07)*0.9*10*10-3=1.8 H =0,18 
кГ. 

   

q =i*γf=0.18*1.3=0.234 / , 

 � =1.3 –        

. 

 

      

 

i
1= b* k *µ * p* q, ; µ2=0.6; 

i
1
=0.5*1.0*0.6*0.9*10=2.7 =0.27 Г/  

       

 � ,эк = , ∗ . ∗ ∗ . ∗  − , ∗ . ∗ . ∗ = , кГ . 
       

 � = , +  . = , кГ
, 

 

2.2.2.3.   

       (  

) 

q =ω0kcy
f
k =30*1.0*1.0*1.4*1.2=50.4 / 2 

  ,    

μ �т = , ∗ .  = . кГ. 
 

 



 

 

 

 

 

 

 38.         

 

 

 

 

 

2.2.3.     

       

 ,     40 . 

 

 

    ,   5° , 

 0.25   .     

 

6.7   σ  = 118 / 2. 

       

σ = 1.1* σ  = 11.8 / 2     . 

        f0=0.8 

  = � = . ∗∗ . =  кГ 

     Т = √ + �2 = √ + . =  кГ,  � = �0 = . ∗ . ∗ = .  кГ, 



       μ 

+ (EAD0/2L0H0
2–H0)H

2 – EAD /2L0=0, 

μ   H  –     ν 

Е = 1.8*106 / 2 –   ν 

H0 = 314  –    ( )  

ν 

 –    ν 

D0 = q2L0
3/12 = 0.822*503/12= 7004.2 2 ν 

D = q2 L0
3/12=0.4422*503/12=2035 2 ν 

H 3+(1.8*106*27*10-2*7004.2*102/2*40*102*3152– 315)H 2 – 1.8*106*27*10-2 

*2035*102/2*40*102 = 0 

H 3+(332,4-320)H 2- 9890100 = 0 

H 3-12,4H 2- 9890100= 0 

 

    ,    

     =210.5 . 

     μ 

f =0.442*502/8*210.5 = 0.656 . 

 

2.2.3.1.   

   

f = f0+f =0.8+0.66=1.46 . 

     

v =√ + � = √210.52+(0.442*50/2)2=210.8   

       

Т=321+211=532 . 

 

2.2.4.     



       . 

    . 

    q =50.4 / 2 

    q = 50.4*0.7*0.25  = 8.82 /  

     q =50.4(0.067+2*0.05)0.25=2.10 / . 

 

 

 

 

 

 

 

 

 39.         

 

 

 

       

μ 

q . . =8/502(8.82*12*25/2 – 8.82*62/2) = 3.72 / . 

   

q = 3.72 + 2.1 = 5.82 / . 

      μ 

f =  L2
0 γ /8σ = 402*0.216/8*39.3=1.72 , 

μ 

 

γ =5,82/27=0.216 /   2 

σ = 1/3 σ  = 39.3 / 2 

   μ 



H = 5,82*502/8*1.72 = 1057 . 

   

Тv = √10572+(5,82/25)2=1067  

    μ 

Т=321+211+ 1067=1599 . 

      μ 

σ = 1599/27 = 59,2 <σ  = 118 / 2. 

       

   μ 

σ – γ2EL2
0/24 σ2 = σ0 – γ2EL2

0/24 σ2 – αE(t-t0), 

μ σ,γ,t –  ,  , 

   ν 

σ0,γ0,t0 –  ,  , 

   ν 

Е –     ν 

α=0.12*10-41/°   –       . 

       

, . . 

σ0=315/26.96= 11.7 /
2 

γ0=0.033 / 2; 

t = +20 °  (       )ν 

γ = (0.88 + 0.478+ 6.46)/ 26.96= 0.29 /  2 

σ – 0.292*1.8*106*402*104/24* σ2 = 1170 – 0.0332*1.8*106*402104/24*11702 

– 0.12*104*1.8*106(-5-20) 

σ – 10.09*1010 /σ2=1170-955+540=755 

σ3+755 σ2-10.09*1010=0 

 



      σ  

   25 °      

( )  

σt= 52 <118 / 2 

       μ 

σ =(-321 +211+ 0.25*1067)/27 +52 = 82 / 2 

     6.7   

k = 118 / 82 =1.44. 

       μ 

Т щ = 82 * 27 = 2214 . 

 

2.2.5.     

      ,  

       

   ( ),       

  ( ),      –   

   ( ). 

=0.5*532+0.5*1067+0.25*(52*27) =1151 . 

 /   -16-13    1600  

  k02= 1600/1151 =1.39. 

      

-16-13    8 . 

     1.8-11.0   

 1.9-11.0,        

k01= 1800/1511= 1.56   k02=1900/1511 =1.65.    

     700    

    .                                                               
      7. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.   

3.1.     

   –     

,    ,   , 

  . 



    μ 

–      ( )ν 

–  ( , , ,   . .)ν 

–  ( , )ν 

–  ( ). 

       

 ( )   ( 3,4) . 

    μ 

1 –  –  ν 

B2 –  ν 

3 –   (  ). 

         

   .     

  ,     

      , 

   . 

  –      

,     

  - 

 

    ,   

   -     

      , 



          

  . 

       

μ 

–    ( , , , 

, )ν 

–   – ν 

–  ,         ν 

–       ( ,  

, )ν 

–       ( , 

, , , , 

),         

. 

 

3.2      –   

    –     

      

  . 

      μ 

q = 5 ∙ �   ∙ α,  �  = 0,3 /  –    -   

  «    »  2.04.01-85; 

 



α – ,    2  2.04.01-85  

   NP; 

N = 300 –   ν  

P –    . 

 = (�ℎ ,  ∙ U)/( �  ∙ N ∙ 3600) = 0.0025,  �ℎ ,  = 4 /  –    ,    

 , 

U = 200 –  . 

 NP = 300 · 0.0025 = 0.75 

α = 0,838 – (    2  2.04.01–85  
   NP). 

,    , 

q = 5·0,3·0,838 = 1,257 / . 

 

3.3       

 . 1* (  2.04.01–85)  2   2,5 / μ �  = 2 ∙ 2,5 = 5 / , 

 �     = q + �  = 1,257 + 5 = 6,257 / . 

 

3.4     

    VI    . . 

     ,  



    Ъ = 6,257 /    

  90 ,    = 1.46 / ,   1000і = 32.7. 

 μ 110 .ν   μ 1,88 / . 

3.5       

     

 = (�ℎ ,  ∙ U)/( �  ∙ N ∙ 3600) = 0,014 

N ∙  = 300 ∙ 0,014 = 4,2 ,  α = 2,28; 

 � = 5 ∙ 0,3 ∙ 2,28 = 4,62 /  

   : 

                               �  = �  + � = 4,82 + 1,6 = 6,42 /  

  . . «     

      » 

  

Н = 180 ,   = 1.46 / ,   0,3 і = 0,006. 

 

3.6      

      μ 

Q  = q   ∙ V ∙ (t  – t  )α,  

Q  –      ν 

α = 0,96 –  ,    

       

(  Э  = – 34 ͦ )ν 

q  = 0,49 –     

  (  Э  = –34 ͦ )ν 



V = 42 000 3 –       

( ³)ν 

t  = 18 ͦ  –    ν 

t  = – 34 ͦ  –     , 

     .  

Q  = 0,49 ∙ 42000 ∙ 52 ∙ 0,96 = 1027353,6  = 1027,35  

       

.     ( ),  500  

 " - "(      15000 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

          4.   

4.1.      

     , 

        

           

 .    –  ,  

          

  . 

 ,         

,       

  ,     

   .      

   ,       

 –  ,       

  . - ,    

          – 500  

  4   .      

 ,      ,  

  ,         

 . - ,       



–  5  20    .    

,       

, ,     

 ,    .      

  .   ,  

    , -    

      .   

     2012 ,  

      , 

      .  ,   

   –      . 

              ,  

   

     ,  , 

 ,          

.      ,    

    –     

 ,      . 

       .    

2016       

   «   »μ  

     ,  

    ,   

        -  

      

.Д14]        

          

  ( )    



     .  

     . 

   ( ),   

 ,       

         

  . 8.1   «   

      

 ,    ». [15]  

,  , ,    

     .  

 

4.2. . 

        

      

    22  2008  № 123 –  (  

 № 123   13.07.2015 ),    

  

     ,   μ 

–  12.1.004 – 91*  .  ν 

–  3.12139.2009 «   .  

      .  

 »ν   

–  2.08.02-89*    ν  

–  105-95 «       

   ν 



–  110-96 «  , ,   

,     

   » 

       

   , ,   

   ( )   . , 

    ,     

    ,    

,        .  

         

         

  ,         

.       

  , - , 

-    μ 

-         

,        

ν 

 

-        

       

      ,     , 

  «   »ν 

-   ,     

   ,   ,  

    ( )ν 



-       

 ν 

-        

   ν 

-        

        

  ,    

  ,     . 

      ,  

     . 

 

4.3.    

« »  ,    

,       

   .       

 μ «  »  «  

».«  » (  «  ») 

 ,     

 .     ,  

          

,        ,         

 

      .«  

»  ,    

   ,     ,  

 «  ». 

         

    .     



«  »     ,  

      . 

 

              4.4.       . 

 –    μ  
  ,      
 ν 

 –   ,   ,  
  ,  ,    

  ν 

 –  ,     , 
   ν 

 –   ,   , 
  ,    

   ν 

 –   μ      
         

  ν 

 –       
 ,     ν 

–      
  μ , , ,  

(  ) 

 –         
  (   ,   
 ,      . .)ν 

 

 –   ,   
       

  (    )ν  

 –    ν 



 –   , ,  ν 

 –        , 
  ; 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        5.    BREEAM 



BRE Environmental Assessment Method —    

 .     , 

    BRE GХШЛКХ   

  .   BREEAM  

      1990 . 

BREEAM –      

  .    50 ,  , 

  BREEAM,  250 000.   , 

        

    .  

BREEAM,    LEED   .  

       

   . BREEAM  

   ,   

   [37]. 

       54964 – 

2012 «  .     

»,   2.35.68 – 2011 «  . 

   .    

  »    2.35.68 – 2012 «  

.    .   

       

».      LEED, 

BREEAM,  ,     

      

 ,         

   .    

     , 



   BREEAM,  

     

 

 «  »      

  .      

      

  ,     .    

 , ,      

,    .    

    ,  

   BREEAM.  

 

 5.1.    

5.1.1.    (  BREEAM 
«   ») 

        

.      «Galaxy» 

  ,    . 

         

      .  

       

    .  

     –  

 ,    . 

       

 ,    

  – , , .   



 -   «Galaxy»  

  ,   

,    .  ,  

   ,    .    

     ,  

,    .    

     .  

   «Galaxy» 

           

      . 

      5. 

 

           5.1.2.   (  BREEAM «   

») 

        

,        . 

      

 . 

      ,  

        

 (     ).     

       . 

      (    

    –  )  

   , , .     

    .   



        -

,    ,       .  

    (  

, , , ),    

        

.       

   ,     

/ . 

                        

      

- ,          

 . 

 

 5.2.  

 5.2.1.  (  BREEAM 
« ») 

  ,     

    .  ,    

     -123.   

        

     . 

,     -  

  ,      

.  

        

    ,    

    . 



   –   

        «  

» -      ,  

     .  

 

5.3.    

5.3.1.   
(  BREEAM « ») 

       – ,  

  ,      

     ,   

         

.        , 

    ,      

        ,   

            . 

 

        

 .      

  .  —  ,    — 

   .     

         . 

   ,    

 ,        

.          — 

     



    .  

      

« / »    . 

       

 , ,   .     

      .   

     3 .     6–200 

,       

    (  12 / )      500 

 2 000  [38]. 

      

,      .  

 

5.4. . 

       

 . ,     

   ,    

   ,     

     ,  

     .  

      «  ». 

  

5.5. . 

        

  ,   .     

    .   



           –   ,   

  .   ,    . 

       μ 

         . 

   ,      

   . 

       

  ,      μ 

 ,        
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    ,  ,  

 ,      

,  ,  . 

         

        

  —     . 
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    ,      

        

.  
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