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 1.      8  2, 10  N2  2  2.   -
   V1 = 16 3 ,   t1 = 57 0 .    -

      2 = 0,6 .     
  ,       ,   

    . ,       
.    ,   ,   

.    V-  S – . 
2.      : rCO2= 0,6; rN2= 0,3; rO2= 0,1. 

    = 20 .      V1 = 15 3,  -
 t1 = 47 0 .          

2 = 0,9 .      ,    
   ,       . -

,       .   -
 ,   ,   .    V-  S – 

. 
 3.      30  2, 24  N2  6  2.   -

   V1 = 1,7 3 ,   t1 = 330 0 .    
     t2 = 10 0 .     

 ,       ,  -
     . ,      

 .    ,   ,   
.    V-  S – .  

4.      : rCO2= 0,3; rN2= 0,25; rO2= 0,45 . 
   m = 20 .      1 = 0,1   t1 

= 40 0 .          V2 = 
7,0 3 .      ,     
  ,       . , 

      .    
,   ,   .    V-  S – -

  
5.      15  2, 12  N2  3  2.   -

   V1 = 20 3 ,   1 = 0,1 .    -
      t2 = 327 0 .     

 ,       ,   
    . ,       

.    ,   ,   
.    V-  S – . 

 6.      3,2  2, 4,0  N2  0,8  2.   
   1 = 0,6   t1 = 370 0 .    -

     2 = 0,1 .     -
   ,       , -

      . ,    

)(5

)1(3
1

1
KK

K
 



 

   .    ,   , 
  .    V-  S – .  

7.      : rCO2= 0,3; rN2= 0,25; rO2= 0,45 . 
   m = 10 .      V1 = 3,5 3 ,  -

 1 = 0,3 .         -
 V2 = 7 3 .      ,   

    ,      
 . ,       .  

  ,   ,   .  -
  V-  S – . 
 8.      : rCO2= 0,2; rN2= 0,36; rO2= 0,2. 

   m = 10 .      V1 = 4 3 ,  -
 t1 = 387 0 .         

 2 = 0,1 .      ,   
    ,      

 . ,       .  
  ,   ,   .  -

  V-  S – .  
9.      20  N2, 16  CO2  4  O2 .   -

    1= 0,1 ,   t1= 60 0 .   -
       2 = 0,5 .     -

   ,       ,  
     . ,     -

  .    ,   ,  -
 .    pV -  TS – . 

 10.      :  rCO2= 0,4; rN2= 0,25; rO2= 
0,35.    m = 10 .      1 = 0,9 

  t1 = 330 0 .         
 V2 = 7,5  3 .      ,   
    ,      -

 . ,       .  
  ,   ,   .  -

  V-  S – - .  

  
11.     1 (t1 = 16000C  p1 = 4 )  -

   t2 = 2000C,       3,  -
  p3 = p1 .   1-2-3  pV -  TS - .   p, t, 

 v   1, 2, 3.   , ,    
    1-2, 2-3, 1-2-3  .      

    .  
12.     1     2,  
       3,    3 = 1 .   2 

   t2 = 1200 0C    p2 = 6 ,   3  t3 = 300 0C. -
  1-2-3  pV -  TS - .   p, t,  v   1, 2, 3. 

   , ,     -
    1-2, 2-3  1-2-3  .     -
     .  

13.     1     2,  
       3,    v3 = v1 .  

   2  p2 = 0,5   t 2 = 200 0C.     3  t3  
=1400 0C.   1-2-3  pV -  TS - .   p, t,  v 

   1, 2, 3.   , ,   
     1-2, 2-3, 1-2-3  .     

     .  
14.    1     2,   

p2 = 0,1   t 2 = 1000 0C,         v3 = v1 . 



 

    3 t3  = 300 0C.   1-2-3   pV -  TS - 
.   p, t,  v    1, 2, 3.  -

 , ,        1-2, 2-3, 1-2-
3  .         

 .  
15.     1 (t1 = 3000C  p1 = 0,1 )   -
    t2 = 1600oC ,      -

 3,    v3 = v1 .   1-2-3  pV -  TS - . -
  p, t,  v   1, 2, 3.   , ,  

      1-2, 2-3, 1-2-3  .   
       .  

16.     1 (t1 = 1000   p1 = 0,1 )   -
    t2 = 14000 ,      

 3,    3 = 1 .   1-2-3  pV -  TS - . -
  p, t,  v   1, 2, 3.   , ,  

      1-2, 2-3, 1-2-3  .   
       .  

17.    1 (t1 = 1000   p1 = 0,1 )    -
   2,   t2 = 9000 ,       

3,    v3 = v1.   1-2  2-3  pV -  TS - .  
 p, t,  v   1, 2, 3.   , ,  -

      1-2, 2-3, 1-2-3  .   -
       .  

18.    1     2,   
p2 = 0,1   t2 = 200 0 ,          3, 
   3 = 1    t3 = 1400 0 .  1-2-3  pV -  TS - . -

  p, t,  v    1, 2, 3.   , , 
       1-2, 2-3, 1-2-3  .  

        .  
19.    1 (t1 = 10000   p1 = 6 )     

  t2 = 1000 ,       3,    
3 = 1 .   1-2  2-3  pV -  TS - .   p, t,  

v   1, 2, 3.   , ,     
   1-2, 2-3, 1-2-3  .      -

    .  
20.    1 (t1 = 14000   p1 = 0,5 )    -

   t2 = 2000 ,       3,  
  v3 = v1 .   1-2  2-3  pV -  TS - .  -

 p, t,  v   1, 2, 3.   , ,  -
      1-2, 2-3, 1-2-3  .   -
       . 

  

 21.      1 (p1 = 0,615 , б1 = 0.2)   -
    2,    t2 = 400 .   p, t, 

v, s, u,    1  2    q .  1-2   pV-, 
TS -  ТS - . 

 22.       1 (t1 = −40 0  , б1 = 0.1)  -
     2,    t2 = 15 0 .  -

 p, t, v, s, u,    1  2    q .  1-2-3 -
  pV -, TS -  ТS – .  

23.    R12   1 (t1 = 20 0  , б1 = 0,91)  
   2,    t2 = −15 0 .   p, t, v, 

s, u,    1  2    q .  1-2-3   pV -, 
TS -  ТS - . 

 24.       t1 = 50 0    -
        2,   t2 = 10 0 . 



 

        3,    -
   б3 = 0.8 .   p, t, v, s, u,    1  2   

 q .  1-2-3   pV -, TS -  ТS - .  
25.       1 (t1 = 15 0  , б1 = 0.67)  

   2,   t2 = −40 0 .   p, t, v, s, u,   
 1  2.  1-2   pV -, TS -  ТS - . 

 26.      1 (t1 = 40 0  , б1 = 0.5)  -
   2,   t2 = 10 0 .   p, t, v, s, u,    

1  2    q .  1-2   pV-, TS -  ТS - .  
 27.    R12   1 (t1 = -15 0  , б1 = 0.3)   

    2,   t2 = 20 0 .   p, t, v, s, u, 
   1  2    q .  1-2   pV-, TS-  ТS- 

.  
28.        t1 = 15 0   

   2,   t2 = -50 0 .      
      3,     б3 = 0.25. 

  p, t, v, s, u,    1  2     q . 
 1-2-3   pV-, TS-  ТS- . 

 29.    R12    t1 = 30 0   -
   2,   t2 = -20 0 .      -

     3,      б3 = 0.3 . -
  p, t, v, s, u,    1  2    q .  1-

2-3   pV -, TS -  ТS - .  
30.    R12   1 (t1 = 15 0  , б1 = 0.1)   

      t2 = 30 0 ,     
    3    б3 = 0.6.   p, t, 

v, s, u,    1  2,     q .  1-2-3  
 pV-, TS-  ТS - .  

31.       p1 = 0,3    t1 = 250 
0 .            

  б2 = 1,        v3  = 5 3/ . -
     1, 2 3      -

  1-2-3.  1-2-3   TS -  ТS - . 
 32.       p1 = 0.1    1 = 

0.9 .            2 = 1  -
       t3 = 350 0 .  -

    1, 2, 3,        
1-2-3.   1-2-3  TS-  ТS- .  

33.        p1 = 1,5     1 =0.76 . 
          t2 = 550 0   

       v3 = 2,0 3/ .  
    1, 2  3,      -

    1-2-3.  1-2-3   TS-  ТS- .  
34.       t1 = 600 0   p1 = 3 

.           ( 2 = 1),  
        3 = 0,8 .  

    1, 2, 3,       
 1- 2-3.    TS-  ТS- .  

35.       p1 = 2,0   t1 = 600 0  (  -
 )    t2 = 300 0 ,      

 3    3 = 0,9 .      1, 2 
 3,          1-2-3.  

1-2-3   TS-  ТS- .  
36.        p1 = 0,01   1 = 0,9. 

        p2 = 2,0     -
     t2 = 250 0 .   -



 

   1, 2  3        1-
2-3.  1-2-3   TS-  ТS- .  

37.       t1 = 550 0   p1 = 2 
.           -

  2 = 0,8.        , -
  .    TS-  ТS- . 

 38.        t1 = 160 0  -
  ,      10 .     

   ,        
 .    TS-  ТS- . 

 39.      p1 = 0,005   t1 = 150 0   
           2 

= 0,9 .      ,    
   .   TS-  ТS- .  

40.       p1 = 0,26    t1 = 
250 0 .           -

  2 = 1,        v3  = 10 3/ . -
     1, 2, 3,      -

 . 1-2-3.    TS-  ТS- . 

  

41.      50 /     -
 W1 = 5%  t1 = 90 0 .        W2 = 

60% .           . 
     = 0,1 .     СН- -

    .  
42.           -

  ,  ,     10    , -
         W2 = 60%   t2 = 45 0 ,   

    ∆Н = 20 /(  . .).      
= 0,1 .     СН-     .  

43.     50 /      1 = 
0,1 , W1 = 40%  t1 = 25 0 .        
    ,      , 

      ∆Н =19   1   .  
44.         W1 = 10%   t1 = 

70 0          W2 = 90%.    
  = 0,1 ,          -

  ,    1000     
.    СН-     .  

45.          -
  W1 = 50%     t1 = 15 0 .       

t2 = 90 0 .            
20   1   .       = 0,1 , -

            -
    1 .     СН-   -

  . 
46.          W1 = 50%  

t1 = 15 0 .       М  V 3 1 = 50 .  -
 ,        ,  

    ∆Н = 20   1   .    
 СН - .    = 0,1 .  

47.          -
      10    ,   
      W1 = 40%   t1 = 25 0 ,   -

      ∆Н = 20 /(  . ).   
 = 0,1 .  



 

48.         50 
/ .         ,    

      ,  W1 = 40%, t1 = 20 0 , t2 = 80 0   W3 = 80%. 
   = 0,1 .     СН- .  

49.         t1 = 25 0   W1 
= 80%,       t2 = 55 0   W2 = 50%.    

      ,     
 2,8    .    = 0,1 .    -

 СН- . 
 50.    5    t1 = 10 0   W1 = 70%,  

  10   ,   t2 = 60 0   W2 = 40%. -
 ,  ,    -

    .       -
  = 0,1 .  

51.           
  1 = 1,3    t1 = 550 0 .      2 

= 0,2 .   .       R 
= 280 /(  )  Ф = 1,33, :  

1)      ;  
2)        ;  
3)  ,     Нmin = 10  .  

     « » 

 

1.       100 .   -
 - 2,   :  1 = 3 ,  t1 = 27 . 

   .  
1. 2 = 3 ; 2. 2 = 4 ; 3. 2 = 5 ; 4. 2 = 6 . 

 

2.        t = 227   
    Q = 2,5 .    

 .    . 
1. S2 – S1 = 2 / ; 2. S2 – S1 = 3 / ; 3. S2 – S1 = 4 / ; 4. S2 – S1 = 5 

/ . 

 
3.     ,     Q1 = 1  

      t1 = 327 ,    -
   t2 = 27 .    . 

1. L = 2 ; 2. L = 1,5 ; 3. L = 1 ; 4. L = 0,5 .  
 

4.        x = 0,5,   
  i’ = 350 / ,    r = 2300 / . 

1. i = 1600 / ; 2. i = 1500 / ; 3. i = 1400 / ; 4. i = 1300 / . 

 

5.        ,   
:   i1 = 3400 / ,   i2 = 1800 / ,   

 i2’ = 200 / . 
1.  = 0,4;  2.  = 0,45; 3.  = 0,5; 4.  = 0,55/ 

 

6.     ,    -
   0,9,       40 %. 

1. . .  = 0,36; 2. . .  = 0,34; 3. . .  = 0,32; 4. . . 
 = 0,30. 

 



 

7.      : 
1. (P1/P2) = (V2/V1)k;  2. (P2/P1) = (V2/V1)k; 3. (P2/P1) = (V2/V1)1/k; 4. (P1/P2) = (V2/V1)1/k

. 

 

8.        , -
 : 

1. L = R(T2 - T1); 2. L = Cp(T2 - T1); 3. L = Cn(T2 - T1); 4. L = Cv(T1 - T2). 

 

9.         -
: 

1. q = Cv(T2 - T1); 2. q = Cp(T2 - T1); 3. q = Cn(T2 - T1); 4. q = R(T2 - T1). 

 

10.       (n –  
, k –  ): 

1. n = Cv(n - 1)/(n - k); 2. n = Cv(n - k)/(n - 1); 3. n = Cv(k - n)/(n - 1); 4. n = Cv(n - k)/(1 

- n). 

 

11.      – : 
1.      ; 
2.      ; 
3.     ; 
4.      . 

 

12.    ,     
,       ,     

, : 
1. ; 2. ; 3. ; 4.  . 

 

13.   I  II    : 
1. Tds = du + pdv; 2. Tds  du + pdv; 3. Tds  du + pdv; 4. Tds  du + pdv.  

 

14.        -
: 

1. s2 – s1 < 0; 2. s2 – s1 > 0; 3. s2 – s1 = 0; 4. s2 – s1  0. 

 

15.  - -   :  

1. (p + a)(v – b) = RT; 2. (p + a/v)(v – b) = RT; 3. (p + a/v2)(v – b) = RT; 4. (p + a)(v – 

b/v2) = RT. 

 

16.   ,   , : 
 

 

 

 

 

 

1. ; 2. ; 3. ; 4. . 
 

17.       ,   -
 …: 

1.  ; 2. ; 3. ; 4.  . 

Т 

S 

1. 

2. 



 

 

18.         -
 ,    – tc   – tm   -

  : 
1. tc  tm – ;  2. tc  , tm – ; 3. tc  , tm – 

; 4. tc  tm – . 
 

19.        ? 

1. dS = dQ/T; 2. dS  dQ/T; 3. dS  dQ/T; 4. dS < dQ/T. 

 

20.          ? 

1. ;  2. ; 3. ; 4. . 
 

21.        …: 
1. Э ; 2. Э ; 3.  ; 4.  . 

 

22.        : 
1. ; 2. ; 3. ; 4. . 

 
23.           

: 
1. ; 2. ;  3. ; 4. . 

 

24.           
: 

1. ; 2. ; 3. ; 4. . 
 

25.     ( )    
     : )  V = conts  )  P = const,  
  .   : 

1.  ) <  ); 2.  ) =  ); 3.  )   ); 4.  ) >  ). 
 

26.           
  ?  

1.  ; 2. ; 3. ; 4. . 
 

27.  ,    ,     
,    : 

1.  –  –  –  – ; 
2.  –  –  – – ; 
3.  –  –  –  – ; 
4.  –  –  –  – . 
 

28.           
,  : 

1. ;  2. ; 3.  ; 4.  . 
 

29.   –  …: 
1.    ,   ; 
2. ,   ,   ; 



 

3. ,    ,     -
; 

4. ,    ,   . 
 

30.        ? 

1. dq = du – vdp; 2. dq = du + vdp  3. dq = du + pdv; 4. dq = du - pdv. 

 

31.       (c = a + bt),    -
  t1  t2   : 

1. Cm=a - 
2

)( 21 ttb
; 2. Cm=a + 

2

)( 21 ttb
; 3. Cm=a + 

2

)( 21 ttb
; 4. Cm=a - 

2

)( 21 ttb
. 

 

32.     ,    -
  - µi    – ri,   : 

1. µ =
iir

1
; 2. µ = ii r/ ; 3. µ = ii r ; 4. µ = iir / . 

 

33.        : 
1.   ; 2. ; 3.   ; 4.   

. 
 

34.   –    – v    -
 ,   : 

1. Cv + R = p; 2. R - Cv  = p; 3. p + Cv = R; 4. v - Cp = R. 

 

35.      TS –   : 
 

 

 

 

 

 

 

 

 

 

 

 

 

19.4.  ,    , 
,   ( )  ,   -

  
 ,   ,    -

          -
   . 

Т 

S 

Т 

S Т 

S 

Т 

S 

1. 2. 

3. 

4. 



 

         -
        -

 .      : -
  (  ,  ),  . -

   . 

        -
      . 

-        
 ,      /  -

( ) ( ), ( )    . 

     .   
 . 
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