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1. :  ⊆  и ⊆ ,то ⊆ . 

2. ,   A                                   − + =  и = { , },  A=B. 

3. ,      
Ψ(x)=f(x)×φ(x)     

 f(x)  φ(x). 

4.       =(A  B) . 

5.     \ =(A \ B)  \ . 

6.        =  \ . 

7. , :                ⊆ ⇔ ⊆  и ⊆ С. 

8. , :                ⊆ ⇒ ⊆ . 

9.  :    ∸ ∸ = ∸ ∸ . 

10.       ∅, 

{∅},{x},{1,2}. 
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1. :         ⊆ ⊆  . 

2. ,         ∅{∅}. 

3. ,       
Ψ(x)=(f(x))2+(φ(x))2     

 f(x)  φ(x). 

4.  :       = . 

5.  :       A \ (B  C)=(A \ B) (A \ C). 

6.  :        А̿ = А . 

7. , :                 ⊆ С ⇔ ⊆ В̅ . 

8. , :                 ⊆ ⇒ С ⊆ B  C. 

9.        ∸ =  ∸  
. 



10.       {2, 3, 4}. 
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1. :                ⊆ ⊆ . 

2. ,        {{1,2},{2,3}}≠{1,2,3}. 

3. ,      
Ψ(x)=f(x)∙φ(x)     

 f(x)  φ(x). 

4.       =   B . 

5.  :      A \(A \ B) = A  B. 

6.         А̅ = 𝑈. 

7. ,                   ⊆ ⇔ В̅ ⊆ . 

8. ,                   ⊆ ⇒ (A \ C) ⊆( B \ C). 

9.        ∸ ∸ = . 

10. ,    n    

. 
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1. :            A \ B ⊆ A. 

2.     A, B  C,                                        
A  B ≠ ∅, A   ≠ ∅, (A  B) \  ≠ ∅. 

3. ,       
Ψ(x)=(f(x))2+(φ(x))2     

 f(x)  φ(x). 

4.        ( )  A = (A  B)  A = A. 

5.          A \ B =A  \  (A  B). 

6.           A ( - A) = ∅. 

7. ,                    (A \ B)  B= A ⇔ B ⊆ . 
8. ,                      A ⊆ B ⇒ ( C \ B ) ⊆ (C \ A). 

9.          = ∸ ∸ A  B  . 

10. ,    n    

. 
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1. ,  A \ А =∅. 

2.     A, B  C,                                        
A  B ≠ ∅, A   ≠ ∅, (A  B) \  ≠ ∅. 



3.  f(x), φ(x)    
   . ,   

Ψ(x)=𝑠 𝑛 f(x) +φ(x))    
 А В . 

4.         (A\B) ∩  =∅. 

5.          \(A \ B) = B . 

6. ,         (A \ B)  B= A ⇔ B  =  . 
7.        A B=(A∸B)  (A ∩ B) . 
8. ,        A ∩  = B ⇒ ( C \  ) ⊆ (C \ ). 
9.      

  ? 

10.      ? 
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1.    A ∸ B ⊆ A ? 

2.     A, B  C,                                        
A ∩ B = ∅, A ∩  ≠ ∅, (A ∩ B) \  ≠ ∅. 

3.  f(x), φ(x)    
   . ,   Ψ(x)= f(x) ∙φ(x)     ∩  . 

4.        (A∸B) ∩  =∅ ? 

5.                    \(  \ ) =  . 
6. ,         (A ∸ B)  B= A ⇔ B  =  . 
7.            ∅=(A∸B) ∩ (A ∩ B) . 
8. ,       A  = B ⇒ ( C \  ) ⊆ (C \ ). 
9.     . 
10.        {∅}. 
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1. ,  A ∸  =∅. 

2.     A, B  C,                                        
A ∩ B ≠ ∅, A ∩  = ∅, (A ∩ B) \  ≠ ∅. 

3.  f(x), φ(x)    
   . ,   Ψ(x)=( 

f(x))2 ∙(φ(x))2     
 ∩  . 

4.        (A∸B) ∸  = . 



5.              ∩ (   ) =  . 
6. ,            (A ∩ B)  B= A ⇔ B =  . 
7. ,     A ∩  = ⇒ ( C \  ) ⊆ (C \ ). 
8.        =(A∸B) ∸ (A ∩ B) . 
9.     ? 

10.       
11. {x, y}. 
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1.    , ,  ,  
  

2. A ∩ B = ∅, A ∩  = ∅, (A ∩ B) \  ≠ ∅? 

3. ,  A ∸  =∅. 

4.  f(x), φ(x)    
   . ,   Ψ(x)=sgn( 

(f(x))2 +(φ(x))2)     
    . 

5. ,   {{ , }, }   { , , } . 

6.     A, B  C,                     
A ∩ B ≠ ∅, A ∩  = ∅, (A ∩ B) \  ≠ ∅. 

7. ,        A ∸ B)  B= A ⇔ B ∩ =  . 
8. ,        A  = ⇒ ( C \  ) ⊆ (C \ ). 
9. ,         \ B\ A = A . 

10.      
. 

11.    ё  
? 
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   A  B  
   (x,y),  x –   ,  y – 

  B.    
  A  B   : 

A × B = { , |  и }. 

    n  , …  ,  
    = × × … × . 

     = … = = ,  
 ,      A. 

     A  B 

   R   A×B,  
  R ⊆ A×B. 

    R  
 :  𝛿𝑅 = { | щ в   а , ч  , 𝑅 }.  

     
  𝜌𝑅 = { | щ в   а , ч  , 𝑅 } 



     R 

  : 𝑅− = { , | , 𝑅 }. 

   X  Y. 

  R  ,   
 x  X      y  Y,  

  , 𝑅 .     
  : x R y  y=R(x).   

y  Y    x  X,      x  X – 

  y. 

 y=F(x)   ё ,  
  x  X     y  Y,  

    ё  (  
ё ). 

   (1-1) ,   
  , ,   ,  y=f( )  y=f( ),   = .  

,   f:A⟶B  -

   A  B,  𝛿 = , 𝜌 =   f  

  1-1 . 
-   f:A⟶A  
  A   𝑖 . 

  𝑅  ⊆ A×B  𝑅  ⊆ B×C  
:  𝑅 ∘ 𝑅 ={ , | щ в   а , ч  , 𝑅   и , 𝑅  } 

: 𝑅 = { , , , , , };                                                                     𝑅 = { , , , , ,9 , , }                                                                                  𝑅 ∘ 𝑅 = { , , , } 

 

(x=1,y=6,z=2)  (x=2,y=12,z=4) 
 

 ,     

 1 

     
                            × ⊂ × × . 

 

 z × ⇒ z = (x,y) ×⇒    x  и  ⇒ x  и x  и y 



 и  ⇒          x  и y  и x  и y ⇒ (x,y)  

A×C  (x,y)  B×D ⇒(x,y) × × . 

 2 

  

                                                                                                     𝑅 ∘ 𝑅 ∘ 𝑅 =  𝑅 ∘ 𝑅 ∘ 𝑅   . 

                                           (x,y) 𝑅 ∘ 𝑅 ∘ 𝑅  ⇔щ в   а , ч  , 𝑅   и     , 𝑅 ∘ 𝑅 ⇔ щ в  , 𝑣 а и , ч  , 𝑅  и , 𝑣 𝑅  и 𝑣,𝑅 ⇔ , 𝑣 𝑅 ∘ 𝑅  и 𝑣, 𝑅 ⇔ (x,y) 𝑅 ∘ 𝑅 ∘ 𝑅  . 

 3 

 𝛿𝑅 , 𝜌𝑅 , 𝑅− , 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅−                                                 
R = { , | ,  и }. 

a)     R –  
    (x,y)   

.     x   
 = ,  (x,y) 𝑅 .  𝛿𝑅 = . 

b)     R –  
    (x,y)   

.       
 =  ,  (x,y) 𝑅,  𝜌𝑅 = . 

c)    𝑅−   x  y    
 R  .  (x,y) 𝑅,  ,  и .  (y,x) 𝑅− ,  , и .      

x,    y,                 𝑅−  = { , | ,  и }. 

d)  R∘R   
R∘R={ , | щ в   а , ч  , 𝑅  и , 𝑅 }                    

  , :   2x≥3z  2z≥3y   , 
   R.  4x≥6z  6z≥9y, 

 6  и 96 .                   
  ,      (x,z) 

    (z,y)   



,     6 96  и и x 9y.                    

: R∘R={ , | ,   и x 9y }. 

e)    
R∘𝑅− ={ , | щ в   а , ч  , 𝑅  и , 𝑅−  }  

 , 𝑅,   :     2x≥3z , . .  x   .                    

 , 𝑅− ,     ( .  
))    2x≥3z,   y   .                    

: x≥ z; y   .  ,   x  y  
    , . .  

    (x,y)  
 z ,  x≥ z, y . , z=min{  

x,  y} .  

,  R∘𝑅− =D×D= . 

 4 

,   f    A  B  g -   B 

 C,  f∘g    A  C. 

 f –    A  B, ,   
    x    1  y ,  y=f(x). 

 g –    B  C, ,   
y     1  z  ,  z=g(y). 

,    x   
  , ∘ ,  ,   , . 

  ,   f∘g   x  A 

  1   z ,   z=(f∘g)(x). 

 ,   f∘g     A  C. 
 

 

 

 

 

 

 

,      

 1 



,   A,B ,      A×B≠ B×A. 

1.     
 (a,b]×[c,d),  (a,b]  [c,d)-  

  D. 

2. ,   A,B,C  D  ,  A ⊆ B  C ⊆ 

D ⇔ A× C  ⊆ × . 

3. ,         (A×B) ×  ⊆(A  C)×(   D). 

4.    A,B,C  D  ? 

5. ,     ( ×( ) = 

(A×C) (B×C) (A×D) (B×D). 

6.   𝛿𝑅 , 𝜌𝑅 , 𝑅− , 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅− , 𝑅− ∘ 𝑅   
:                             𝑅 = { , | ,  и  и  }. 

7. ,         𝛿𝑅 = ∅ ⇔ R = ∅ ⇔  𝜌𝑅 = ∅. 

8. ,   B ≠ ∅,  𝛿 × = . 

9. ,     :    𝑅𝑅= 𝑅 𝑅= R. 

10.  A  B –  ,   
m  n  .   

     A 

 B? 

11.  φ: A⟶A –   A.  

,  φ−  –   A. 
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1. ,    -  
     A×B  B×A. 

2.      
           [a,b)×[c,d),  [a,b)  [c,d) – 

   D. 

3. ,   A,B,C  D  ,   A ⊆ B  C ⊆ 

D ⇔ A× C  ⊆ × . 

4.  A,B, , D ≠ ∅  (A×B)  (B×A)=C×D .   , 
 A=B=C=D. 

5. , :     (A \ B) × C = (A×C) \(B×C). 

6.  𝛿𝑅 , 𝜌𝑅 , 𝑅− , 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅− , 𝑅− ∘ 𝑅  :                               𝑅 = { , | ,  и  и  а }. 



7. ,      𝛿𝑅− = 𝜌𝑅, 𝜌𝑅− = 𝛿𝑅. 

8. ,   B ≠ ∅,  𝛿 × = . 

9. ,     :    𝑅− − =R. 

10.  A  B –  ,   
m  n  .     

  A  B? 

11.  φ: A⟶B –   
. , :           φ−  –  
   B  A. 
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1. ,      
  :                                                                                            

A×(B×C)  (A×B)×C. 

2.     
:   [ , ] ,  [a,b] –   

 D. 

3. ,   A,B,C  D  ,     A=B  C=D ⇔ A×C=B×D. 

4.  A,B≠ ∅  (A×B)  (B×A)=C×D . ,  
A=B=C=D. 

5. ,      A×(B \ C)=(A×B) \ (A×C) . 

6.  𝛿𝑅 , 𝜌𝑅 , 𝑅− , 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅− , 𝑅− ∘ 𝑅  :                              𝑅 = { , | ,  и + }. 

7. ,         𝛿 𝑅 ∘𝑅 = 𝑅− 𝜌𝑅 𝛿𝑅 . 

8. ,    A≠ ∅,  𝜌 × = . 

9. ,       
     𝑅 𝑅 − = 𝑅− 𝑅− . 

10.  A  B –  ,   
m  n  .       1-1 

  A  B? 

11.  φ: A⟶B –   
. , :     φ− ∘ φ = iB 

 4 



1. ,    A,B  C , :                                       
A×(B×C) ≠ (A×B)×C. 

2.     
: [ , ] ,  [a,b] –   

 D. 

3. ,      A,B,C  D  , :                                               
A=B  C=D⇔A×C=B×D. 

4. , :                                                                                  
(A×B) ( ×D) ⊆(A  C)×(B ) .                   

   A,B,C  D  ? 

5. , :                                                                                    
A×B=(A×D) (C×B),  A⊆C  B⊆D. 

6.  𝛿𝑅 , 𝜌𝑅 , 𝑅− , 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅− , 𝑅− ∘ 𝑅  :                              𝑅 = { , | ,  и − }. 

7. ,    𝜌 𝑅 ∘𝑅 = 𝑅 𝜌𝑅 𝛿𝑅 . 

8. ,   A≠ ∅,  𝜌 × = . 

9. ,       
 :            𝑅 𝑅 − = 𝑅− 𝑅− . 

10.  A  B –  ,   
m  n  .     
m  n     

 A  B? 

11. ,      и   
A  B    A  B    , 

 =  . 
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1. ,    A,B  C , :                                       
A×((B×C) ×D) ≠ (A×B)×( C×D). 

2.     
: [2,4) [1. 4],  [2, 4) - ,  [1, 4] 

–    D. 
3.   ∅×B= A×∅. 

4. ,    (A×B)  (C×D) =(A  C)×(   D). 

5. , :         A×B=(A×D)  (C×B),  A⊆C  
B⊆D. 



6.  δR, ρR, R-1, R∘R, R∘R-1, R-1∘R  :                    
R = {(x,y)│x,y D  x∙y≤0}. 

7. , :     𝛿𝑅− = 𝜌𝑅, 𝜌𝑅− = 𝛿𝑅 . 

8.       𝜌 × =  ?  
. 

9. ,       
 :  𝑅 ∘ 𝑅 − = 𝑅− ∘ 𝑅− . 

10.    .    
m  n    А =  ? 

11.   и       . ,   
   . 
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1. ,    A,B  C , :                                       
(A×(B×C)) ×D ≠ (A×B)×( C×D). 

2.     
: (2,4] [1. 4],  (2, 4] - ,  [1, 4] 

–    D. 
3.    , ,    

A×(B×C) = (A×B)×C ? 

4. ,   (A \ C)×(  \ D) ⊆ (A×B) \ (C×D) . 

5. , :      (A ∸ B) × C = (A×C) ∸ (B×C). 

6.  δR, ρR, R-1, R∘R, R∘R-1, R-1∘R  :    
R = {(x,y)│x,y D  x∙y 0}. 

7. , :                         
δR ≠ ∅ ⇔ R ≠ ∅ ⇔ ρR ≠ ∅. 

8.       𝛿 × = ?  
. 

9. ,       
 :  𝑅 ∘ 𝑅 − = 𝑅− ∘ 𝑅− . 

10.    .    
m  n    |А| = |А|  ? 

11.   и       .     
  ? 
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1. ,    A,B  C , :                                       
(A×(B×C)) ×D ≠ A×(B×( C×D)). 

2.     
: (2,4) [3. 4],  (2, 4) - ,  [3, 4] – 

   D. 
3.    ,    A×B 

= B× ? 

4. ,   (A ∸ C)×(  ∸ D) ⊆ (A×B) ∸ (C×D) . 

5. , :      (A \ B) × C = (A×C) \ (B×C). 

6.  δR, ρR, R-1, R∘R, R∘R-1, R-1∘R  :    
R = {(x,y)│x,y D  x-y=0}. 

7.    R ,  δR ≠ ∅  ρR = ∅ ? 

8.       ,   
 𝛿 × = 𝜌 ×  . 

9. ,       
     𝑅 𝑅 − = 𝑅− 𝑅− ). 

10.    .   
  m  n    |А| = |А| ? 

11. ,      и   
A  B    A  B    , 

 =  . 
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1. ,    A,B  C , :                                       
(A×(B×C)) ×D = A×(B×( C×D)). 

2.     
: (2,4) [3. 5),  (2, 4) - ,  [3, 5) –

    D. 
3. ,      A,B,C  , :                                               

A=B  C=D⇔A×C=B×D. 

4. ,    (A×B) ∩ (C×D) =(A ∩ C)×(  ∩ D). 
5.   (A \ B) × C ,  А = { , } , ] , В = [ , ]   =6. 



6.  δR, ρR, R-1, R∘R, R∘R-1, R-1∘R  :    
R = {(x,y)│x,y D  x∙y=0}. 

7.    R≠ ∅ ,  δR = ∅  ρR = ∅? 

8.       𝛿 × ≠A? 

 . 
9. ,       

 :    𝑅 𝑅 − = 𝑅− 𝑅− . 

10.    .   
  m  n    А = ? 

11.   и       .      
  \  ? 
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