
 

Ɍɟɦɚ 1: ɆɇɈɀȿɋɌВА 

 

ɉɨɧяɬɢɟ ɡа ɦɧɨɠɟɫɬвɨ.  
 

Ɉɡɧаɱɟɧɢя ɡа ɦɧɨɠɟɫɬвɨ ɢ ɟɥɟɦɟɧɬ ɧа ɦɧɨɠɟɫɬвɨ. 
     Ø M, B, ,A' A,

     A'r ,M'm A,a t, r, b, a, ∉∈∈
 

 ɉɪɟɞɫɬавяɧɟ ɧа ɦɧɨɠɟɫɬва. Ⱦɢɚɝɪɚɦɢ ɧɚ Вɟɧ. 

- ɱɪɟɡ ɢɡɛɪɨɹɜɚɧɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ ɧɚ ɦɧɨɠɟɫɬɜɨɬɨ: 
}10,9,8,7,6,5,4,3,2,1,0{   ɢɥɢ  }10,...,2,1,0{

     {A}=A'    }z,...,b,a{=A  

     M}{1,2,3},{a,=P   {Ø}=M

     }n,...2,1{=I  }1-n,...1,0{=J nn

}true,false{=B  

ɱɢɫɥɚ ɰɟɥɢɬɟ ɧɚ ɦɧɨɠɟɫɬɜɨ - ...}3,2,1,0,1-,2-,3-{...=Z

ɱɢɫɥɚɬɟɟɫɬɟɫɬɜɟɧɢɧɚɦɧɨɠɟɫɬɜɨ - ...}3,2,1,0{=N
 

ℕ = {0,1,2,3,…} 

ℤ = {…,-3,-2,-1,0,1,2,3,…} 

ℚ = ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɪɚɰɢɨɧɚɥɧɢɬɟ ɱɢɫɥɚ 
ℝ =  ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɪɟɚɥɧɢɬɟ ɱɢɫɥɚ 
ℂ =  ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɤɨɦɩɥɟɤɫɧɢɬɟ ɱɢɫɥɚ 
   

- ɱɪɟɡ ɭɤɚɡɜɚɧɟ ɧɚ ɫɜɨɣɫɬɜɨ, ɨɛɳɨ ɡɚ ɟɥɟɦɟɧɬɢɬɟ:  

}0≠y,Z∈y,x:y/x{=Q

}tืαืf:Α∈α{=Y

}100ุx:N∈x{=X

 

 

- ɞɢɚɝɪɚɦɢ ɧɚ Вɟɧ  
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Аɤɫɢɨɦɢ: 

 

А1. Аɤɫɢɨɦɚ ɡɚ ɨɛɟɦɚ:   BA)BaAa(a =⇒∈⇔∈∀  

 

 - ɉɪɨɜɟɪɤɚ ɡɚ ɪɚɜɟɧɫɬɜɨ ɧɚ ɦɧɨɠɟɫɬɜɚ: 
      }b,a{}a,b,a{ =
          }7,1,r,m,a{}1,7,r,a,m,1,a{ =
 

- ɉɨɫɬɪɨɹɜɚɧɟ ɧɚ ɨɛɟɞɢɧɟɧɢɟ ɧɚ ɞɜɟ ɦɧɨɠɟɫɬɜɚ: 
{a,b}չ{a,m,r,1,7} = {a,b,m,r,1,7} 

 

   

А2. Аɤɫɢɨɦɚ ɡɚ ɨɬɞɟɥяɧɟɬɨ:   }(x)π,Mx|x{'M ∈=  ɟ ɦɧɨɠɟɫɬɜɨ – ɩɨɞ-

ɦɧɨɠɟɫɬɜɨ ɧɚ Ɇ. 

     - ɉɨɞɦɧɨɠɟɫɬɜɨ:   M'M ⊆
        MM,M :M ⊆∅⊆∀  

 

- ɉɨɫɬɪɨɹɜɚɧɟ ɧɚ ɫɟɱɟɧɢɟ ɧɚ ɞɜɟ ɦɧɨɠɟɫɬɜɚ: 
АոВ = }B∈x,A∈x:x{  

 

- ɉɨɫɬɪɨɹɜɚɧɟ ɧɚ ɪɚɡɥɢɤɚ ɧɚ ɞɜɟ ɦɧɨɠɟɫɬɜɚ: 
A\B = {x:xӇA,xӈB} 

 

- ɉɨɫɬɪɨɹɜɚɧɟ ɧɚ ɫɢɦɟɬɪɢɱɧɚ ɪɚɡɥɢɤɚ ɧɚ ɞɜɟ ɦɧɨɠɟɫɬɜɚ: 
A∆B = {x:xӇA,xӈB}չ{x:xӇB,xӈA} 
 

- ɉɨɫɬɪɨɹɜɚɧɟ ɧɚ ɞɨɩɴɥɧɟɧɢɟ ɧɚ ɦɧɨɠɟɫɬɜɨ: 
 =A {x:xӈA} 

 

- ɉɨɫɬɪɨɹɜɚɧɟ ɧɚ ɫɬɟɩɟɧɧɨ ɦɧɨɠɟɫɬɜɨ ɧɚ ɞɚɞɟɧɨ ɦɧɨɠɟɫɬɜɨ: 
}A⊆M:M{=2A  

 

                     
   ɚ)        ɛ) 
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        ɜ)                           ɝ)         

  

 ɚ) Ɉɛɟɞɢɧɟɧɢɟ ɧɚ ɦɧɨɠɟɫɬɜɚɬɚ А ɢ В; 

 ɛ) ɋɟɱɟɧɢɟ ɧɚ ɦɧɨɠɟɫɬɜɚɬɚ А ɢ В;  

 ɜ) Ɋɚɡɥɢɤɚ ɧɚ ɦɧɨɠɟɫɬɜɚɬɚ А ɢ В; 

 ɝ) ɋɢɦɟɬɪɢɱɧɚ ɪɚɡɥɢɤɚ ɧɚ ɦɧɨɠɟɫɬɜɚɬɚ А ɢ В. 

 

А3. Аɤɫɢɨɦɚ ɡɚ ɫɬɟɩɟɧɬɚ.   }M'M|'M{2M ⊆=
    }}1,0{},1{},0{,Ø{2 }1,0{ =
  

    

Свɨɣɫɬва ɧа ɨɩɟɪаɰɢɢɬɟ: 
1. ɂɞɟɦɩɨɬɟɧɬɧɨɫɬ     
  A=A෼A   ;A=A෽A

 

2. Кɨɦɭɬɚɬɢɜɧɨɫɬ   

  
B=A ⇔ A\B=B\A   A;ΔB=BΔA

 A;෼B=B෼A   ;A෽B=B෽A

 

3. Аɫɨɰɢɚɬɢɜɧɨɫɬ 

  
C෼B)෼(A=C)෼B(෼A

C෽B)෽(A=C)෽(B෽A

 

4. Ⱦɢɫɬɪɢɛɭɬɢɜɧɨɫɬ 

   
C)෼(A෽B)෼(A=C)෽(B෼A

)C෽A(෼)B෽A(=)C෼B(෽A

 

5. ɋɜɨɣɫɬɜɚ ɧɚ ɩɪɚɡɧɨɬɨ ɢ ɧɚ ɭɧɢɜɟɪɫɚɥɧɨɬɨ ɦɧɨɠɟɫɬɜɨ 
 AչØ=A;  AոØ=Ø;  A\Ø=A 

 AչU= U;  AոU =Ø;  A\ U = Ø;  U \ A=А  

 

6. ɋɜɨɣɫɬɜɚ ɧɚ ɞɨɩɴɥɧɟɧɢɟɬɨ 
 AչА = U;  Aո А = Ø;  A\ А = A;  A=А  
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7. Ɂɚɤɨɧɢ ɧɚ ȾɟɆɨɪɝɚɧ 

 
B෽A=B෼A

B෼A=B෽A
 

 

8. Ⱦɪɭɝɢ ɫɜɨɣɫɬɜɚ 
 A ⊆ AչB;  AոB ⊆ A;  A\B ⊆ A; 

 Aչ(AոB) = A;  Aո (AչB) = A; 

 (A\B)ոB = Ø;  (A\B)չ(AոB) = A; 

 A = )B෽A(෼)B෽A(  ;A=)B෼A(෽)B෼A(   

  

 

Зɚɞɚчɢ: 

 

1. ɉɪɨɜɟɪɟɬɟ ɢɫɬɢɧɧɨɫɬɬɚ ɧɚ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 

{1,2,3}}{1,2,1,2,3  9.

{1,2,3}{1,2,3}}{{1,2},  8.

{1,2}}{1,2,3,{1,2}  7.

{1,2}}{1,2,3,{1,2}  6.

{1,2,3}{1}  5.

{1,2,3}{1}  4.

{Ø}Ø  3.

ØØ  2.

ØØ  .1

=
=

∈
⊆

∈
⊆

⊆
∈
⊆

 

 

2. Ⱦɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ: A={1,2,3,4,5}, B={0,2,4,6} ɢ C={1,3,5}. Ⱦɚ ɫɟ 
ɨɩɪɟɞɟɥɹɬ ɫɥɟɞɧɢɬɟ ɦɧɨɠɟɫɬɜɚ: 
 1. (AչB)△(AոC) 

 2. A△(BչC) 

 3. (A△B)\(A△C) 

 4. (A\B)△(A\C) 

 

3. Ⱦɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ: A={1,2,4,7,8}, B={1,4,5,7,9}, C={3,7,8,9} ɢ 

ɭɧɢɜɟɪɫɚɥɧɨ ɦɧɨɠɟɫɬɜɨ U = {1,2,3,4,5,6,7,8,9,10}. Ⱦɚ ɫɟ ɨɩɪɟɞɟɥɹɬ 
ɫɥɟɞɧɢɬɟ ɦɧɨɠɟɫɬɜɚ: X={2,7,9} ɢ Y={3,5,6,7,9,10} ɱɪɟɡ ɨɩɟɪɚɰɢɢ ɧɚɞ 

ɦɧɨɠɟɫɬɜɚɬɚ А, В ɢ ɋ. 

 

4. ɉɪɨɜɟɪɟɬɟ ɢɫɬɢɧɧɨɫɬɬɚ ɧɚ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ. ɂɡɩɨɥɡɜɚɣɬɟ ɞɢɚɝɪɚɦɢ ɧɚ 
Вɟɧ ɡɚ ɞɚ ɢɥɸɫɬɪɢɪɚɬɟ ɪɟɲɟɧɢɟɬɨ ɫɢ. 

 1. (AչB)\(AոC) = A△B 

 2. (A\B)\(B\A) = A△B 
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 3. (A△B)\B = A 

 4. (A△B)△B = A 

 5.  A△A = A\A 

 

5. ɇɚɩɢɲɟɬɟ ɜɫɢɱɤɢ ɜɟɪɧɢ ɬɜɴɪɞɟɧɢɹ ɨɬ ɜɢɞɚ:  BA∈  ɢ  , ɤɴɞɟɬɨ А ɢ 

В ɫɟ ɢɡɛɢɪɚɬ ɩɨ ɜɫɢɱɤɢ ɜɴɡɦɨɠɧɢ ɧɚɱɢɧɢ ɢɡɦɟɠɞɭ  . 

BA ⊆
{{1}}{1},,1

 

6. Ɉɩɪɟɞɟɥɟɬɟ ɦɧɨɠɟɫɬɜɨɬɨ, ɫɴɫɬɨɹɳɨ ɫɟ ɨɬ ɜɫɢɱɤɢ ɦɧɨɠɟɫɬɜɚ Х ɬɚɤɢɜɚ, 
ɱɟ:  . }5,4,3,2,1{X}3,2,1{ ⊆⊆
 

7. Ⱦɚ ɫɟ ɧɚɩɢɲɟ ɜ ɹɜɟɧ ɜɢɞ ɫɬɟɩɟɧɧɨɬɨ ɦɧɨɠɟɫɬɜɨ ɧɚ ɜɫɹɤɨ ɨɬ ɫɥɟɞɧɢɬɟ 
ɦɧɨɠɟɫɬɜɚ: 

{3}2  4.

{b}}{{a},  3.

c}}{b,{a,  2.

c}b,{a,  .1

 

 

8. Ⱦɚɣɬɟ ɩɪɢɦɟɪ ɡɚ: 
1. ɇɟɩɪɚɡɧɨ ɦɧɨɠɟɫɬɜɨ, ɤɨɟɬɨ ɟ ɩɨɞɦɧɨɠɟɫɬɜɨ ɧɚ ɫɜɨɟɬɨ ɫɬɟɩɟɧɧɨ 

ɦɧɨɠɟɫɬɜɨ.    
2. Ɇɧɨɠɟɫɬɜɨ, ɤɨɟɬɨ ɧɟ ɟ ɩɨɞɦɧɨɠɟɫɬɜɨ ɧɚ ɫɜɨɟɬɨ ɫɬɟɩɟɧɧɨ 
ɦɧɨɠɟɫɬɜɨ. 

3. Ɇɧɨɠɟɫɬɜɚ А ɢ В ɬɚɤɢɜɚ, ɱɟ ɟ ɢɡɩɴɥɧɟɧɨ:  BA∈   ɢ   BA ⊆
 

9. Ⱦɚ ɫɟ ɞɨɤɚɠɟ ɢɥɢ ɨɩɪɨɜɟɪɝɚɟ ɜɫɹɤɨ ɨɬ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 
1. Аɤɨ   ɢ  ∅=∩BA ∅=∩CB  ɬɨ  ∅=∩CA  ɇɟ 
2. Аɤɨ   ɢ ∅=∩BA ∅=∩DC   ɬɨ  ∅=∩∩∩ )DB()CA(   Ⱦɚ 
3. Аɤɨ   ɢ  ∅=∩BA ∅=∩DC  ɬɨ  ∅=∪∩∪ )DB()CA(   ɇɟ 
4. BAB\A ∩= Ⱦɚ 
5.   Ⱦɚ ∅=⇔⊆ B\A  BA

6. A\B = A\B   Ⱦɚ 
 

10. Ⱦɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ:  }4,d,3,c,2,b,1,a{=U ,  }d,1,c,a{=A   ɢ  

}1,c,b,2{=B . Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨɹ ɧɚ ɟɥɟɦɟɧɬɢɬɟ, ɩɪɢɧɚɞɥɟɠɚɳɢ ɧɚ ɜɫɹɤɨ ɨɬ 
ɦɧɨɠɟɫɬɜɚɬɚ: 
 

)B෽A(\)B෼A(
UU

2=X    ɢ    
UU

B෽AB෼A 2\2=Y  
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Ɍɟɦɚ 2: ɆɇɈɀȿɋɌȼȺ(ɩɪɨɞɴɥɠɟɧɢɟ) 
 

А4. Аɤɫɢɨɦа ɡа  ɢɧɞɭɤɰɢяɬа. 
 ɇɟɤɚ ɫɚ ɞɚɞɟɧɢ ɦɧɨɠɟɫɬɜɨ Ø  ɢ ɨɩɟɪɚɰɢɢ ℱ. Ɉɩɪɟɞɟɥɹɦɟ 
ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɟɥɟɦɟɧɬɢ  ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ:  

≠M0

M

1. ȼ  ɜɤɥɸɱɜɚɦɟ ɜɫɢɱɤɢ ɟɥɟɦɟɧɬɢ ɧɚ . M 0M

2. ɇɟɤɚ ɜ ɫɚ ɜɤɥɸɱɟɧɢ ɧɹɤɚɤɜɢ ɟɥɟɦɟɧɬɢ. M
3. ȼɤɥɸɱɜɚɦɟ ɜ ɜɫɟɤɢ ɟɥɟɦɟɧɬ, ɤɨɣɬɨ ɦɨɠɟ ɞɚ ɫɟ ɩɨɥɭɱɢ ɤɚɬɨ 
ɪɟɡɭɥɬɚɬ ɨɬ ɩɪɢɥɚɝɚɧɟ ɧɚ ɨɩɟɪɚɰɢɹ ɨɬ ℱ  ɧɚɞ ɟɥɟɦɟɧɬ ɨɬ . 

M

M
4. ȼ ɫɴɜɤɭɩɧɨɫɬɬɚ ɧɹɦɚ ɞɪɭɝɢ ɟɥɟɦɟɧɬɢ ɨɫɜɟɧ ɜɤɥɸɱɟɧɢɬɟ ɜ ɬ.1 ɢ 

ɬ.3. 

Таɤа ɩɨɥɭчɟɧаɬа ɫъвɤɭɩɧɨɫɬ  ɟ ɦɧɨɠɟɫɬвɨ. M
 

 

Пɪɢɧɰɢɩ ɧа ɦаɬɟɦаɬɢɱɟɫɤаɬа ɢɧɞɭɤɰɢя: 

ɇɟɤɚ P ɟ ɬɜɴɪɞɟɧɢɟ, ɱɢɹɬɨ ɢɫɬɢɧɧɨɫɬ ɟ ɩɪɨɜɟɪɢɦɚ ɡɚ ɜɫɹɤɨ ɟɫɬɟɫɬɜɟɧɨ 
ɱɢɫɥɨ. Ɍɜɴɪɞɟɧɢɟɬɨ ɟ ɜɹɪɧɨ ɡɚ ɜɫɹɤɨ ɟɫɬɟɫɬɜɟɧɨ ɱɢɫɥɨ, ɚɤɨ ɟ ɜ ɫɢɥɚ: 

1. ȼɹɪɧɨ ɟ P(0) 

2. Ⱥɤɨ ɟ ɜɹɪɧɨ P(ɤ), ɬɨ ɟ ɜɹɪɧɨ ɢ P(ɤ+1). 

 

Пɪɢɧɰɢɩ ɧа ɫɢɥɧаɬа ɢɧɞɭɤɰɢя: 

ɇɟɤɚ P ɟ ɬɜɴɪɞɟɧɢɟ, ɱɢɹɬɨ ɢɫɬɢɧɧɨɫɬ ɟ ɩɪɨɜɟɪɢɦɚ ɡɚ ɜɫɹɤɨ ɟɫɬɟɫɬɜɟɧɨ 
ɱɢɫɥɨ. Ɍɜɴɪɞɟɧɢɟɬɨ ɟ ɜɹɪɧɨ ɡɚ ɜɫɹɤɨ ɟɫɬɟɫɬɜɟɧɨ ɱɢɫɥɨ, ɚɤɨ ɟ ɜ ɫɢɥɚ: 

3. ȼɹɪɧɨ ɟ P(0) 

4. ɇɟɤɚ  ɟ ɟɫɬɟɫɬɜɟɧɨ ɱɢɫɥɨ. Ⱥɤɨ ɟ ɜɹɪɧɨ P(ɤ) ɡɚ ɜɫɹɤɨ ɟɫɬɟɫɬɜɟɧɨ 
ɱɢɫɥɨ ɤ: , ɬɨ ɟ ɜɹɪɧɨ ɢ P(n). 

0>n

n<kื0

 

 

Заɞача: Ⱦɚ ɫɟ ɞɨɤɚɠɟ ɩɨ ɢɧɞɭɤɰɢɹ 

 
1+n

n
=

)1+n(n

1
+...+

4*3

1
+

3*2

1
+

2*1

1
  ɡɚ  1ุn

 

Доɤазаɬеɥɫɬво: 

 P(n): 
1+n

n
=

)1+n(n

1
+...+

4*3

1
+

3*2

1
+

2*1

1
 

 

1. Ȼɚɡɚ: ɉɪɨɜɟɪɹɜɚɦɟ ɜɟɪɧɨɫɬɬɚ ɧɚ P(1) 

 
1+1

1
=

2*1

1
  

ɋɥɟɞɨɜɚɬɟɥɧɨ P(1) ɟ ɜɹɪɧɨ. 
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2. ɂɧɞɭɤɰɢɨɧɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ: P(ɤ) ɟ ɢɫɬɢɧɚ, ɬ.ɟ. 

1+k

k
=

)1+k(k

1
+...+

4*3

1
+

3*2

1
+

2*1

1
 

 

3. ɂɧɞɭɤɰɢɨɧɧɚ ɫɬɴɩɤɚ: Щɟ ɞɨɤɚɠɟɦ ɜɟɪɧɨɫɬɬɚ ɧɚ P(ɤ+1) 

2+k

1+k
=

)2+k)(1+k(

)1+k(
=

=
)2+k)(1+k(

1+k2+k
=}

2+k
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4. Ɂɚɤɥɸɱɟɧɢɟ: P(n) ɟ ɜɹɪɧɨ ɡɚ ɜɫɹɤɨ . 1ุn

  

 

Заɞача: Ⱦɚ ɫɟ ɞɨɤɚɠɟ ɩɨ ɢɧɞɭɤɰɢɹ, ɱɟ ɜɫɹɤɨ ɟɫɬɟɫɬɜɟɧɨ ɱɢɫɥɨ  ɟ 
ɩɪɨɫɬɨ ɢɥɢ ɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚ ɩɪɨɫɬɢ ɱɢɫɥɚ. 

2ุn

 

Доɤазаɬеɥɫɬво: 
 P(n): n ɟ ɩɪɨɫɬɨ ɢɥɢ ɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚ ɩɪɨɫɬɢ ɱɢɫɥɚ. 
 

1. Ȼɚɡɚ: P(2) ɟ ɜɹɪɧɨ, ɬɴɣ ɤɚɬɨ ɱɢɫɥɨɬɨ 2 ɟ ɩɪɨɫɬɨ. 
2. ɂɧɞɭɤɰɢɨɧɧɨ ɩɪɨɞɩɨɥɨɠɟɧɢɟ: ɇɟɤɚ n>2 ɢ P(k) ɟ ɜɹɪɧɨ ɡɚ ɜɫɹɤɨ  k: 

. n<kื2

3. ɂɧɞɭɤɰɢɨɧɧɚ ɫɬɴɩɤɚ: Щɟ ɞɨɤɚɠɟɦ, ɱɟ ɟ ɜɹɪɧɨ P(n). 

 Ⱥɤɨ n ɟ ɩɪɨɫɬɨ, ɬɨ P(n) ɟ ɜɹɪɧɨ. 
  Ⱦɚ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɟ n ɧɟ ɟ ɩɪɨɫɬɨ. Ɍɨɝɚɜɚ  , ɤɴɞɟɬɨ 

. ɋɴɝɥɚɫɧɨ ɢɧɞɭɤɰɢɨɧɧɨɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, P(x) ɢ 

P(y) ɫɚ ɜɟɪɧɢ, ɬ.ɟ. x ɢ y ɫɚ ɩɪɨɫɬɢ ɢɥɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚ ɩɪɨɫɬɢ ɱɢɫɥɚ. 
ɋɥɟɞɨɜɚɬɟɥɧɨ ɢ n ɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚ ɩɪɨɫɬɢ ɱɢɫɥɚ. ɂ ɬɚɤɚ P(n) ɟ ɜɹɪɧɨ. 

xy=n

n<yื2  ;n<xื2

 

4. Ɂɚɤɥɸɱɟɧɢɟ: P(n) ɟ ɜɹɪɧɨ ɡɚ ɜɫɹɤɨ . 1ุn

 

 

 

 

 

 

 2



Заɞаɱɢ: 
1. Ⱦɚ ɫɟ ɩɪɢɥɨɠɢ ɩɪɢɧɰɢɩɚ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɬɚ ɢɧɞɭɤɰɢɹ ɡɚ ɞɨɤɚɡɜɚɧɟ ɧɚ 
ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 

a) 
6

)1+n2)(1+n(n
=n+...+3+2+1 2222

 

b) 
( )

2

)1+n(n
=n+...+3+2+1 2

2

3333
 

c) 
r-1

r-1
=r+...+r+r+1

1+n
n2

 

d) 
r-1

)r-1(a
=ar+...+ar+ar+a

1+n
n2

 

e) 
2

)nd+a2)(1+n(
=)nd+a(+...+)d2+a(+)d+a(+a  

f) )1+n(n=n2+...+6+4+2  

g)  2n=)1-n2(+...+5+3+1

h) )1+n2(n=)1-n4(+...+11+7+3  

i) 
3

)2+n)(1+n(n
=)1+n(*n+...+3*2+2*1  

j) 
6

)1-n4)(1+n(n
=)1-n2(n+...+5*3+3*2+1  

k) 
12

)5+n3)(2+n)(1+n(n
=)1+n(*n+...+3*2+2*1 222

 

 

2. Чɢɫɥɚɬɚ ɧɚ Фɢɛɨɧɚɱɢ ɫɟ ɨɩɪɟɞɟɥɹɬ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ:  
  2ุn|F+F=F ;1=F ;0=F 2-n1-nn10

Ⱦɚ ɫɟ ɞɨɤɚɠɚɬ ɩɨ ɢɧɞɭɤɰɢɹ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 
a)  1-F=F+...+F+F+F 2+nn210

b)  n2
n1+n1-n )1-(=F-FF

 

3. Чɢɫɥɚɬɚ ɧɚ Ʌɭɤɚɫ ɫɟ ɨɩɪɟɞɟɥɹɬ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ:  
  2ุn|L+L=L ;1=L ;2=L 2-n1-nn10

Ⱦɚ ɫɟ ɞɨɤɚɠɚɬ ɩɨ ɢɧɞɭɤɰɢɹ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 
a)  1-L=L+...+L+L+L 2+nn210

b)  1ุn|F+F=L 1+n1-nn

 

4. Ⱦɚ ɫɟ ɞɨɤɚɠɚɬ ɩɨ ɢɧɞɭɤɰɢɹ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 
a)  1ุn∀ ,2<n n

b)  4ุn∀ ,!n<2n
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c)  7ุn∀ ,!n<3n

d)  5ุn∀ ,n>2 2n

e)  2ุn∀ ,n<!n n

 

5. Ⱦɨɤɚɠɟɬɟ ɩɨ ɢɧɞɭɤɰɢɹ, ɱɟ ɡɚ ɜɫɹɤɨ ɟɫɬɟɫɬɜɟɧɨ ɱɢɫɥɨ n ɟ ɜ ɫɢɥɚ ɫɥɟɞɧɨɬɨ 
ɬɜɴɪɞɟɧɢɟ: 

a)    ɫɟ ɞɟɥɢ ɧɚ 3 1-2 n2

b)   ɫɟ ɞɟɥɢ ɧɚ 7 1-2 n3

c)   ɫɟ ɞɟɥɢ ɧɚ 3 n2+n3

d)   ɫɟ ɞɟɥɢ ɧɚ 5 n-n5

e)   ɫɟ ɞɟɥɢ ɧɚ 7 1+n22+n 3+2

 

 

 

 Дɟɤаɪɬɨвɨ ɩɪɨɢɡвɟɞɟɧɢɟ ɧа ɦɧɨɠɟɫɬва: 
    }B∈b,A∈a|)b,a{(=B×A    

 

Ⱥɫɨɰɢɚɬɢɜɟɧ ɜɚɪɢɚɧɬ ɧɚ ɨɩɟɪɚɰɢɹɬɚ Ⱦɟɤɚɪɬɨɜɨ ɩɪɨɢɡɜɟɞɟɧɢɟ: 

     
}A∈a,...,A∈a,A∈a|)a,...,a,a{(=A...xxAA

AxBxC=xC)AxB(=)BxC(Ax

nin22i11iin2i1in21

 

Ɇɧɨɝɨɤɪɚɬɧɨ ɨɛɟɞɢɧɟɧɢɟ, ɫɟɱɟɧɢɟ ɢ ɞɟɤɚɪɬɨɜɨ ɩɪɨɢɡɜɟɞɟɧɢɟ. 

     

}A∈a|I∈i∀|)a,...,a,a{(=xA...xxAA=AX

}A∈x|I∈j∀|x{=A

}A∈x|I∈j∃|x{=A

iin21n21i
I∈i

ji
I∈i

ji
I∈i

I

U

 

ɉɨɤɪɢɬɢɟ ɧɚ ɦɧɨɠɟɫɬɜɨ A: 

     ℜ  }I∈i∀,A⊆S|S{= ii

        
AS 

S / Ii 

i
Ii

i

=−
∅≠∈∀−

∈U
 

Ɋɚɡɛɢɜɚɧɟ ɧɚ ɦɧɨɠɟɫɬɜɨ: 
     ℜ  }I∈i∀,A⊆S|S{= ii

        

AS 

ØSS ji / Iji, 

S / Ii 

i
Ii

ji

i

=−
=∩⇒≠∈∀−

∅≠∈∀−

∈U
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Заɞаɱɢ: 

 

1. Ɂɚ ɩɪɨɢɡɜɨɥɧɨ ɦɧɨɠɟɫɬɜɨ Ⱥ ɫɚ ɜ ɫɢɥɚ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 
 Ⱥ ɯ Ø = Ø 

 Ø ɯ Ⱥ = Ø 

 

2. Ɂɚ ɩɪɨɢɡɜɨɥɧɢ ɦɧɨɠɟɫɬɜɚ Ⱥ, ȼ ɢ ɋ ɫɚ ɜ ɫɢɥɚ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 
a) )C×A(෽)B×A(=)C෽B(×A  

b) )C×A(෼)B×A(=)C෼B(×A   

c)   )C×B(෽)C×A(=C×)B෽A(

d)   )C×B(෼)C×A(=C×)B෼A(

e) )C×A(\)B×A(=)C\B(×A   

f) )C×B(\)C×A(=C×)B\A(   

 

3. Ⱦɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ: A = {1, 2, 3, 4}, B = {2, 5}  ɢ  C = {3, 4, 7}. Ⱦɚ ɫɟ 
ɨɩɪɟɞɟɥɹɬ ɫɥɟɞɧɢɬɟ ɦɧɨɠɟɫɬɜɚ: 

a)  A×B  ;B×A

b)   C×)B෽A(  );C×B(෽A

c)   )C×B(෽)C×A(

 

4. Ⱦɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ: , , . 

Ɉɩɪɟɞɟɥɟɬɟ ɫɥɟɞɧɢɬɟ ɦɧɨɠɟɫɬɜɚ: 
}3,2,1{=A1 }z,y,x,a{=A2 }!{?,=A3

a)  321 A×A×A

b)    ɢɥɢ    22 A×A 2
2A

c)    ɢɥɢ    3333 A×A×A×A 4
3A

 

5. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ  Ⱥ ɯ ȼ ⊆ C x D  ɬɨɱɧɨ ɬɨɝɚɜɚ, ɤɨɝɚɬɨ  A⊆C ɢ B⊆D. 

 

6. Ⱦɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ:  }1,d,2,c,3,b,4,a{=U ,  }1,b,2,c{=X   ɢ  

}1,a,d{=Y . Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨɹ ɧɚ ɟɥɟɦɟɧɬɢɬɟ, ɩɪɢɧɚɞɥɟɠɚɳɢ ɧɚ ɜɫɹɤɨ ɨɬ 
ɦɧɨɠɟɫɬɜɚɬɚ: 
 

)Y෽X(×)Y෼X(
UU

2=A    ɢ   
UU

Y෽XY෼X 2ɯ2=B  

 

7. ɉɪɨɜɟɪɟɬɟ ɢɫɬɢɧɧɨɫɬɬɚ ɧɚ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢɹ: 
a) BAB෽A 2෽2=2  

b) BAB෼A 2෼2=2  

c) BAB×A 2×2=2  
 

 

 5









Ɍɟɦɚ 3:  ɊȿɅАЦИИ 

 

Дɟфɢɧɢɰɢя ɧɚ  n-ɚɪɧɚ ɪɟɥɚɰɢя. 
  n21 A×...×A×A⊆R

 

Бɢɧɚɪɧɚ ɪɟɥɚɰɢя:   В×A⊆R
 

ɋɜɨɣɫɬɜɚ ɧɚ ɛɢɧɚɪɧɢɬɟ ɪɟɥɚɰɢɢ ɨɬ ɜɢɞɚ : А×A⊆R

- ɪефɥеɤɫɢвɧа – ɚɤɨ R∈)a,a(,A∈a∀ ; 

- ɫɢɦеɬɪɢчɧа – ɚɤɨ R∈)a,b(⇒R∈)b,a(,A∈b,a∀ ; 

- ɬɪаɧɡɢɬɢвɧа – ɚɤɨ R∈)c,a(⇒R∈)c,b(∧R∈)b,a(,A∈c,b,a∀ ; 

- аɧɬɢɪефɥеɤɫɢвɧа - R∈/)a,a(,A∈a∀ ; 

- аɧɬɢɫɢɦеɬɪɢчɧа – ɚɤɨ R∈/)a,b(⇒R∈)b,a(,b≠a,A∈b,a∀ ; 

- ɫɢɥɧɨ аɧɬɢɫɢɦеɬɪɢчɧа – ɚɤɨ  b≠a,A∈b,a∀  ɟ ɜ ɫɢɥɚ ɬɨɱɧɨ ɟɞɧɨ ɨɬ 
ɞɜɟɬɟ:  R∈)b,a(  ɢɥɢ R∈)a,b(  

  

 

ɉɪɟɞɫɬɚɜяɧɟ ɧɚ ɛɢɧɚɪɧɢ ɪɟɥɚɰɢɢ  ɫ ɦɚɬɪɢɰɢ ɨɬ ɧɭɥɢ ɢ ɟɞɢɧɢɰɢ: AxBR ⊆
 

     ⎢⎢⎣
⎡

¬==
ji

ji

ijijR
Rba ако 0

 Rba ако 1
m  ),m(M

 

ɉɪɟɞɫɬɚɜяɧɟ ɧɚ ɛɢɧɚɪɧɢ ɪɟɥɚɰɢɢ ɫ ɞɢɚɝɪɚɦɢ: 

  

Ɋɟɥɚɰɢя ɧɚ ɟɤɜɢɜɚɥɟɧɬɧɨɫɬ. Кɥɚɫɨɜɟ ɧɚ ɟɤɜɢɜɚɥɟɧɬɧɨɫɬ: 
 ;  A×A⊆R }R∈)a,x(|A∈x{=]a[  

 }A∈a|]a{[=R/A  

 

Ɋɟɥɚɰɢɢ ɧɚ ɧɚɪɟɞɛɚ – ɱɚɫɬɢɱɧɚ ɢ ɩъɥɧɚ. Ɇɢɧɢɦɚɥɟɧ ɢ ɦɚɤɫɢɦɚɥɟɧ ɟɥɟɦɟɧɬ. 
 

Ɋɟфɥɟɤɫɢɜɧɨ, ɫɢɦɟɬɪɢɱɧɨ ɢ ɬɪɚɧɡɢɬɢɜɧɨ ɡɚɬɜɚɪяɧɟ ɧɚ ɪɟɥɚɰɢя. 
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Зɚɞɚɱɢ: 

 

1. ɇɟɤɚ ɫɚ ɞɚɞɟɧɢ ɦɧɨɠɟɫɬɜɚɬɚ А={1,2,3} ɢ B={2,4,5,6} ɢ ɪɟɥɚɰɢяɬɚ ,  

R={(2,2), (2,4), (2,6), (3,2)}. ɇɚɦɟɪɟɬɟ ɩɪɟɞɫɬɚɜяɧɟɬɨ ɧɚ ɪɟɥɚɰɢяɬɚ ɫ ɞɢɚɝɪɚɦɚ ɢ 

ɫ ɛɢɧɚɪɧɚ ɦɚɬɪɢɰɚ. 

B×A⊆R

 

2. Ⱦɚɞɟɧɨ ɟ ɦɧɨɠɟɫɬɜɨɬɨ A={1,2,3,4}. ɇɚɱɟɪɬɚɣɬɟ ɞɢɚɝɪɚɦɚ ɧɚ ɜɫяɤɚ ɨɬ 
ɫɥɟɞɧɢɬɟ ɛɢɧɚɪɧɢ ɪɟɥɚɰɢɢ ɫ ɞɨɦɟɧɢ ɦɧɨɠɟɫɬɜɨɬɨ А ɢ ɨɩɪɟɞɟɥɟɬɟ ɤɚɤɜɢ 

ɫɜɨɣɫɬɜɚ ɩɪɢɬɟɠɚɜɚ: 
a)   )}4,4(),3,3(),2,2(),1,2(),2,1(),1,1{(=R1

b)  )}2,3(),2,2)(3,1(),1,1{(=R 2

c)  )}3,2(),3,1(),2,1{(=R 3

d)  }bืa|)b,a{(=R 4

e)  )}4,2(),2,2(),1,2(),3,1(),1,1{(=R 5

f)  )}4,4(),3,3)(),4,2(),2,2(),4,1(),3,1(),2,1(),1,1{(=R 6

g)  }5ุb+a|)b,a{(=R 7

 

3. Ʉɨя ɟ ɦɚɬɪɢɰɚɬɚ, ɩɪɟɞɫɬɚɜяɳɚ ɪɟɥɚɰɢяɬɚ  }Aa|)a,a{(R ∈∀=    

 

4. Ʉɚɤɜɚ ɟ ɦɚɬɪɢɰɚɬɚ, ɩɪɟɞɫɬɚɜяɳɚ ɪɟɥɚɰɢя ɫɴɫ ɫɴɨɬɜɟɬɧɨɬɨ ɫɜɨɣɫɬɜɨ: 
     - ɫɢɦɟɬɪɢɱɧɨɫɬ;   
     - ɚɧɬɢɫɢɦɟɬɪɢɱɧɨɫɬ;    
     - ɫɢɥɧɚ ɚɧɬɢɫɢɦɟɬɪɢɱɧɨɫɬ.   
 

5. Ɉɩɪɟɞɟɥɟɬɟ ɜɟɪɧɢя ɨɬɝɨɜɨɪ: 
Ɇɧɨɠɟɫɬɜɨɬɨ ɧɚ ɚɧɬɢɫɢɦɟɬɪɢɱɧɢɬɟ ɪɟɥɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɨɬɨ А ɟ 
ɩɨɞɦɧɨɠɟɫɬɜɨ ɧɚ: 
a) ɫɢɦɟɬɪɢɱɧɢɬɟ ɪɟɥɚɰɢɢ; 

b) ɧɟɫɢɦɟɬɪɢɱɧɢɬɟ ɪɟɥɚɰɢɢ;  

c) ɧɢɬɨ ɟɞɧɨ ɨɬ ɝɨɪɧɢɬɟ ɦɧɨɠɟɫɬɜɚ.  
 

6. Ⱦɚɞɟɧɚ ɟ ɪɟɥɚɰɢяɬɚ . ɉɪɨɜɟɪɟɬɟ ɜɟɪɧɨɫɬɬɚ ɧɚ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢя: AxAR ⊆
a) Аɤɨ ɪɟɥɚɰɢяɬɚ R ɟ ɪɟɮɥɟɤɫɢɜɧɚ, ɬɨ ɪɟɥɚɰɢяɬɚ R  ɧɟ ɟ  ɪɟɮɥɟɤɫɢɜɧɚ.   
b) Аɤɨ ɪɟɥɚɰɢяɬɚ R ɟ ɫɢɦɟɬɪɢɱɧɚ, ɬɨ ɪɟɥɚɰɢяɬɚ R  ɟ  ɫɢɦɟɬɪɢɱɧɚ. 
c) Аɤɨ ɪɟɥɚɰɢяɬɚ R ɟ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ, ɬɨ ɪɟɥɚɰɢяɬɚ R  ɟ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ. 
d) Аɤɨ ɪɟɥɚɰɢяɬɚ R ɟ ɫɢɥɧɨ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ, ɬɨ ɪɟɥɚɰɢяɬɚ R  ɟ ɫɢɥɧɨ 
ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ.  

e) Аɤɨ ɪɟɥɚɰɢяɬɚ R ɟ ɬɪɚɧɡɢɬɢɜɧɚ, ɬɨ ɪɟɥɚɰɢяɬɚ R  ɧɟ ɟ  ɬɪɚɧɡɢɬɢɜɧɚ.  
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7. Ⱦɚɞɟɧɢ ɫɚ ɪɟɥɚɰɢɢɬɟ  ɢ  . ɉɪɨɜɟɪɟɬɟ ɜɟɪɧɨɫɬɬɚ ɧɚ ɫɥɟɞɧɢɬɟ 
ɬɜɴɪɞɟɧɢя: 

AxAR ⊆ AxAS ⊆
a) Аɤɨ  R ɢ  S ɫɚ ɫɢɦɟɬɪɢɱɧɢ, ɬɨ ɢ   ɟ ɫɢɦɟɬɪɢɱɧɚ.  SR ∪
b) Аɤɨ R  ɢ S  ɫɚ ɬɪɚɧɡɢɬɢɜɧɢ, ɬɨ ɢ   ɟ ɬɪɚɧɡɢɬɢɜɧɚ.   SR ∪
c) Аɤɨ   ɟ ɪɟɮɥɟɤɫɢɜɧɚ, ɬɨ R  ɢɥɢ S  ɟ ɪɟɮɥɟɤɫɢɜɧɚ.   SR ∪
d) Аɤɨ   ɟ ɪɟɮɥɟɤɫɢɜɧɚ, ɬɨ  R ɢ S  ɫɚ ɪɟɮɥɟɤɫɢɜɧɢ.  SR ∩
e) Аɤɨ R  ɢ S  ɫɚ ɚɧɬɢɫɢɦɟɬɪɢɱɧɢ, ɬɨ ɢ SR ∩   ɟ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ. 

  

8. Ɉɩɪɟɞɟɥɟɬɟ ɤɨɢ ɨɬ ɫɜɨɣɫɬɜɚɬɚ ɫɢɦɟɬɪɢɱɧɨɫɬ, ɪɟɮɥɟɤɫɢɜɧɨɫɬ ɢ ɬɪɚɧɡɢɬɢɜɧɨɫɬ 
ɩɪɢɬɟɠɚɜɚ ɜɫяɤɚ ɨɬ ɫɥɟɞɧɢɬɟ ɪɟɥɚɰɢɢ: 

a) Ɋɟɥɚɰɢяɬɚ „ɩɨ-ɦɚɥɤɨ” ɜ ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɪɟɚɥɧɢɬɟ ɱɢɫɥɚ; 
b) Ɋɟɥɚɰɢяɬɚ „ɩɨ-ɦɚɥɤɨ ɢɥɢ ɪɚɜɧɨ” ɜ ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɪɟɚɥɧɢɬɟ ɱɢɫɥɚ; 
c) ɉɪɚɡɧɚɬɚ ɪɟɥɚɰɢя ɜ ɩɪɨɢɡɜɨɥɧɨ ɧɟɩɪɚɡɧɨ ɦɧɨɠɟɫɬɜɨ; 
d) Ɋɟɥɚɰɢяɬɚ АɯА, ɤɴɞɟɬɨ А ɟ ɩɪɨɢɡɜɨɥɧɨ ɧɟɩɪɚɡɧɨ ɦɧɨɠɟɫɬɜɨ; 
e) Ɋɟɥɚɰɢяɬɚ ⊆ ɜ ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɜɫɢɱɤɢ ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɚ ℕ. 

 

9. Ɋɟɥɚɰɢяɬɚ R ɟ ɞɟɮɢɧɢɪɚɧɚ ɜ ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɜɫɢɱɤɢ ɯɨɪɚ ɩɨ ɫɥɟɞɧɢя ɧɚɱɢɧ: 

 ɬɨɱɧɨ ɬɨɝɚɜɚ, ɤɨɝɚɬɨ a ɢ b ɫɚ ɠɟɧɟɧɢ, ɢɥɢ ɫɚ ɛɢɥɢ ɠɟɧɟɧɢ. Ʉɨɟ ɨɬ ɫɥɟɞɧɢɬɟ 
ɬɜɴɪɞɟɧɢя ɟ ɜяɪɧɨ: 
aRb

ɚ)  R ɟ ɬɪɚɧɡɢɬɢɜɧɚ;   
ɛ) ɡɚ cR/a⇒ bRc ɢ aRb ɚɤɨ |c,b,a∀ ;   

ɜ) ɧɢɬɨ ɟɞɧɨ ɨɬ ɝɨɪɧɢɬɟ ɞɜɟ.   
 

10. Ⱦɚɞɟɧɨ ɟ ɦɧɨɠɟɫɬɜɨɬɨ . Ⱦɚɣɬɟ ɩɪɢɦɟɪ ɡɚ ɪɟɥɚɰɢя ɜ ɦɧɨɠɟɫɬɜɨɬɨ 

А, ɤɨяɬɨ ɩɪɢɬɟɠɚɜɚ ɜɫяɤɨ ɨɬ ɢɡɛɪɨɟɧɢɬɟ ɫɜɨɣɫɬɜɚ: 
}c,b,a{A =

a) ɫɢɦɟɬɪɢɱɧɚ ɢ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ; 
b) ɫɢɦɟɬɪɢɱɧɚ, ɧɨ ɧɟ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ; 
c) ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ, ɧɨ ɧɟ ɫɢɦɟɬɪɢɱɧɚ; 
d) ɧɢɬɨ ɫɢɦɟɬɪɢɱɧɚ, ɧɢɬɨ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ. 

 

11. Ⱦɚɞɟɧɚ ɟ ɪɟɥɚɰɢяɬɚ , ɤɨяɬɨ ɟ ɫɢɦɟɬɪɢɱɧɚ ɢ ɚɧɬɢɫɢɦɟɬɪɢɱɧɚ. AxAR ⊆
a) ɞɨɤɚɠɟɬɟ, ɱɟ ɪɟɥɚɰɢяɬɚ ɟ ɬɪɚɧɡɢɬɢɜɧɚ; 
b) ɨɩɢɲɟɬɟ ɜɢɞɚ ɧɚ ɦɚɬɪɢɰɚɬɚ, ɤɨяɬɨ ɩɪɟɞɫɬɚɜя ɪɟɥɚɰɢяɬɚ. 

 

12. Ⱦɨɤɚɠɟɬɟ, ɱɟ ɫɥɟɞɧɚɬɚ ɪɟɥɚɰɢя ɟ ɪɟɥɚɰɢя ɧɚ ɟɤɜɢɜɚɥɟɧɬɧɨɫɬ ɢ ɨɩɪɟɞɟɥɟɬɟ 
ɤɥɚɫɨɜɟɬɟ ɧɚ ɟɤɜɢɜɚɥɟɧɬɧɨɫɬ: 

a) A={0,1,2,3,4,5,6}, }ɱɟɬɧɨɟb+a|)b,a{(=R,A×A⊆R  

b) A={1,2,3,4}, }b=a|)b,a{(=R,A×A⊆R  

c) A={0,5,8,9,10,11},  }3 ɧɚɤɪɚɬɧɨɟb-a|)b,a{(=R,A×A⊆R  

d) A={1,2,3,6,7,11},  }5modb=a|)b,a{(=R,A×A⊆R  

e) A={1,9,21,44,50,99,101},  }0 = 10 mod)b-a(|)b,a{(=R,A×A⊆R  
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13. ɉɪɨɜɟɪɟɬɟ, ɱɟ ɫɥɟɞɧɚɬɚ ɪɟɥɚɰɢя ɟ ɪɟɥɚɰɢя ɧɚ ɧɚɪɟɞɛɚ ɢ ɨɩɪɟɞɟɥɟɬɟ ɜɢɞɚ ɣ  – 

ɱɚɫɬɢɱɧɚ ɢɥɢ ɩɴɥɧɚ: 
a) A={1,2,3,4},  }bืa|)b,a{(=R,A×A⊆R  

b) A={1,2 ,6,12,24}, }bɞɟɥɢa|)b,a{(=R,A×A⊆R  

c) A={1,2 ,6,10,20,30}, }bɞɟɥɢa|)b,a{(=R,A×A⊆R  

d) A={1,5,7,10,35,70}, }bɞɟɥɢa|)b,a{(=R,A×A⊆R  

 

14. ɇɚɦɟɪɟɬɟ ɦɢɧɢɦɚɥɧɢɬɟ ɢ ɦɚɤɫɢɦɚɥɧɢ ɟɥɟɦɟɧɬɢ ɧɚ ɫɥɟɞɧɢɬɟ ɪɟɥɚɰɢɢ: 

a) A={2,4,5,10}, }bɞɟɥɢa|)b,a{(=R,A×A⊆R   

b) A={2,4,12}, }bɞɟɥɢa|)b,a{(=R,A×A⊆R    

c) }bɞɟɥɢ a|)b,a{(=R,Ν×Ν⊆R   

 

15. Ⱦɚɞɟɧɨ ɟ ɦɧɨɠɟɫɬɜɨɬɨ A={0,1,2,3,4,5} ɢ ɫɥɟɞɧɚɬɚ ɪɟɥɚɰɢя:  
 }b2+aɞɟɥɢ 5|)b,a{(=R,A×A⊆R  

Ⱦɚ ɫɟ ɩɪɟɞɫɬɚɜɢ ɪɟɥɚɰɢяɬɚ ɫ ɞɢɚɝɪɚɦɚ ɢ ɞɚ ɫɟ ɧɚɦɟɪɢ ɧɟɣɧɨɬɨ ɪɟɮɥɟɤɫɢɜɧɨ, 
ɫɢɦɟɬɪɢɱɧɨ ɢ ɬɪɚɧɡɢɬɢɜɧɨ ɡɚɬɜɚɪяɧɟ. 
 

16. ɇɟɤɚ ɟ ɞɚɞɟɧɨ ɦɧɨɠɟɫɬɜɨɬɨ A={1,2,3,4}. ɇɚɦɟɪɟɬɟ ɪɟɮɥɟɤɫɢɜɧɨɬɨ, 

ɫɢɦɟɬɪɢɱɧɨɬɨ ɢ ɬɪɚɧɡɢɬɢɜɧɨɬɨ ɡɚɬɜɚɪяɧɟ ɧɚ ɫɥɟɞɧɢɬɟ ɪɟɥɚɰɢɢ ɫ ɞɨɦɟɧɢ 

ɦɧɨɠɟɫɬɜɨɬɨ А: 

a)  )}4,3(),3,2(),1,2(),2,1{(=R1

b)  )}3,4(),1,2(),2,1(),1,1{(=R 2

c)  )}4,4(),3,3(),2,2(),1,2(),4,1(),1,1{(=R 3

d)  )}3,4(),4,3(),2,3(),4,2(),1,2(),4,1{(=R 4

 

17. ɇɚɦɟɪɟɬɟ ɭɤɚɡɚɧɨɬɨ ɡɚɬɜɚɪяɧɟ ɧɚ ɪɟɥɚɰɢяɬɚ „ɩɨ-ɦɚɥɤɨ ɨɬ” ɜ ɦɧɨɠɟɫɬɜɨɬɨ ℝ: 

a) Ɋɟɮɥɟɤɫɢɜɧɨ; 

b) ɋɢɦɟɬɪɢɱɧɨ; 
c) Ɍɪɚɧɡɢɬɢɜɧɨ; 
d) ɋɢɦɟɬɪɢɱɧɨ ɢ ɬɪɚɧɡɢɬɢɜɧɨ. 
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Ɍɟɦɚ 4: ɎɍɇКɐɂɂ 

 

 

Дɟɮɢɧɢɰɢя ɧɚ ɮɭɧɤɰɢɹ. 
Ɋɟɥɚɰɢɹɬɚ  ɟ ɮɭɧɤɰɢɹ ɬɨɱɧɨ ɬɨɝɚɜɚ, ɤɨɝɚɬɨ:  ɚɤɨ  

 ɢ  ,  ɬɨ   . 

B×A⊆R B∈b,b,A∈a∀ 21

R∈)b,a( 1 R∈)b,a( 2 21 b=b

 ɑɚɫɬɢɱɧɚ ɮɭɧɤɰɢɹ; 
 Ɍɨɬɚɥɧɚ ɮɭɧɤɰɢɹ:  R∈)b,a(|B∈b!∃⇒A∈a∀  

 

 

           
           2R  1R

Ⱦɢɚɝɪɚɦɢ ɧɚ ɪɟɥɚɰɢɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɮɭɧɤɰɢɢ 

 

 

               
              1F 2F

Ⱦɢɚɝɪɚɦɢ ɧɚ ɪɟɥɚɰɢɢ, ɤɨɢɬɨ ɫɚ ɮɭɧɤɰɢɢ 

 

ɇɟɤɚ   B→A:f

 Ⱥ – ɞɟɮɢɧɢɰɢɨɧɧɨ ɦɧɨɠɟɫɬɜɨ/ ɞɟɮɢɧɢɰɢɨɧɧɚ ɨɛɥɚɫɬ/ɞɨɦɟɧ 

 ȼ – ɦɧɨɠɟɫɬɜɨ ɧɚ ɡɧɚɱɟɧɢɹɬɚ/ ɤɨɨɛɥɚɫɬ/ɤɨɞɨɦɟɧ 
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Вɢɞɨɜɟ ɮɭɧкɰɢɢ: 

 ɂɧɟɤɰɢɹ -  )a(f≠)a(f:a≠a,A∈a,a∀ 212121

 ɋɸɪɟɤɰɹ - b=)a(f:A∈a∃:B∈b∀  

 Ȼɢɟɤɰɢɹ - b=)a(f:A∈a!∃:B∈b∀  

 

        
 

Ⱦɢɚɝɪɚɦɢ ɧɚ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɫɚ ɢɧɟɤɰɢɢ 

 

     
 

Ⱦɢɚɝɪɚɦɢ ɧɚ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɢɧɟɤɰɢɢ 

 

     
 

Ⱦɢɚɝɪɚɦɢ ɧɚ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɫɚ ɫɸɪɟɤɰɢɢ 

 

      
 

Ƚɨɪɧɢɬɟ ɮɭɧɤɰɢɢ ɧɟ ɫɚ ɫɸɪɟɤɰɢɢ 
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Ⱦɢɚɝɪɚɦɢ ɧɚ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɫɚ ɛɢɟɤɰɢɢ                

 

 
 

Ⱦɢɚɝɪɚɦɢ ɧɚ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɛɢɟɤɰɢɢ 

 

Зɚɞɚɱɢ 

  

Зɚɞɚɱɚ 1: Ɉɩɪɟɞɟɥɟɬɟ ɦɧɨɠɟɫɬɜɨɬɨ ɨɬ ɜɫɢɱɤɢ ɮɭɧɤɰɢɢ, ɫ ɞɟɮɢɧɢɰɢɨɧɧɨ 
ɦɧɨɠɟɫɬɜɨ Ⱥ ɢ ɦɧɨɠɟɫɬɜɨ ɧɚ ɡɧɚɱɟɧɢɹɬɚ ȼ:  

1.  {2,3}B },1{A ==  

2.   {3}B },2,1{A ==
3.   }c,b,a{B },b,a{A ==
4.   b}{a,B },c,b,a{A ==

 

Зɚɞɚɱɚ 2: ɇɚɩɢɲɟɬɟ ɜ ɹɜɟɧ ɜɢɞ ɤɚɬɨ ɢɡɛɟɪɟɬɟ ɩɨɞɯɨɞɹɳɨ ɩɪɟɞɫɬɚɜɹɧɟ 
ɜɫɢɱɤɢ ɮɭɧɤɰɢɢ f, ɤɨɢɬɨ ɫɚ   

a) ɢɧɟɤɰɢɢ;   

b) ɫɸɪɟɤɰɢɢ; 

c) ɛɢɟɤɰɢɢ; 

ɢ ɫɚ ɨɩɪɟɞɟɥɟɧɢ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 

1. b}{a, → {1,2,3,4} :f           

2. c}b,{a, → {1,2} :f   

 

Зɚɞɚɱɚ 3: ɇɟɤɚ Р ɟ ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɜɫɢɱɤɢ ɯɨɪɚ, ɤɨɢɬɨ ɧɹɤɨɝɚ ɫɚ ɠɢɜɟɥɢ 

ɧɚ Ɂɟɦɹɬɚ. Ɂɚ ɜɫɹɤɚ ɨɬ ɫɥɟɞɧɢɬɟ ɪɟɥɚɰɢɢ ɞɚ ɫɟ ɨɩɪɟɞɟɥɢ ɞɚɥɢ ɟ ɮɭɧɤɰɢɹ ɢ 

ɚɤɨ ɞɚ – ɬɨ ɤɚɤɜɚ. 
a) ⇔aRb,P∈b,a∀  b  ɟ ɞяɞɨ ɧɚ  a   

b) ⇔aRb,P∈b,a∀  b  ɟ ɦɚɣɤɚ ɧɚ  a  

⇔aRb,P∈b,a∀  b  ɟ ɩɴɪɜɨɬɨ ɞɟɬɟ ɧɚ  a  c) 
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⇔aRb,P∈b,a∀  b  ɟ ɦɧɨɠɟɫɬɜɨɬɨ ɨɬ ɜɫd) ɢɱɤɢ ɞɟɰɚ ɧɚ a  

 

ɚɞɚɱɚ 4: ɇɚɩɢɲɟɬɟ ɜ ɹɜɟɧ ɜɢɞ ɤɚɬɨ ɢɡɛɟɪɟɬɟ ɩɨɞɯɨɞɹɳɨ ɩɪɟɞɫɬɚɜɹɧɟ, З
ɜɫɢɱɤɢ ɮɭɧɤɰɢɢ  }c,b,a{→}3,2,1{:f , ɤɨɢɬɨ ɫɚ  ɛɢɟɤɰɢɢ. 

 

Зɚɞɚɱɚ 5: ɇɟɤɚ ɟ ɩɪɨɢɡɜɨɥɧɚ ɦɧɨɠɟɫɬɜɨ. ɏɚɪɚɤɬɟɪɢɫɬɢɱɧɚ ɮɭɧɤɰɢɹ 

ɚ ɫɟ ɩɪɨɜɟɪɢ ɞɚɥɢ ɡɚ ɩɪɨɢɡɜɨɥɧɢ ɦɧɨɠɟɫɬɜɚ ɟ ɜɹɪɧɨ ɫɥɟɞɧɨɬɨ: 

x(χ-)x(χ=)x(χ BAAB\A  

 

ɚɞɚɱɚ 6: Ⱦɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ: A={a, b, c}, B={x, y, z}, C={1, 2}. 

ɹ; 

ɰɢɹ, ɧɢɬɨ ɫɸɪɟɤɰɢɹ. 
 

ɚɞɚɱɚ 7: ɉɨɤɚɠɟɬɟ, ɱɟ ɜɫɹɤɚ ɨɬ ɢɡɛɪɨɟɧɢɬɟ ɮɭɧɤɰɢɢ ɨɬ ɜɢɞɚ f: ℕ→ℕ ɢɦɚ 

  ɢɧɟɤɰɢɹ, ɧɨ ɧɟ ɫɸɪɟɤɰɢɹ 
 

)   

 

ɚɞɚɱɚ 8: Ɂɚ ɜɫɹɤɚ ɨɬ ɢɡɛɪɨɟɧɢɬɟ ɩɨ-ɞɨɥɭ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɬɟ ɞɚɥɢ ɟ 

֬ 
d 10 

 U⊆S  

ɧɚ S ɫɟ ɧɚɪɢɱɚ ɮɭɧɤɰɢɹɬɚ 2S J→U:χ , ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 

 

 Sχ =      
S∈/x|0

S∈x|1
 

 

 U⊆B,A  

a) )x(χ)x(χ-)x(χ+)x(χ=)x(χ BABAB෽A  

Ⱦ

b) )x(χ)x(χ=)x(χ BAB෼A  

c) ) )x(χ
d) |)x(χ-)x(χ|=)x(χ BABΔA  

З
ɇɚɦɟɪɟɬɟ ɮɭɧɤɰɢɢ ɫ ɭɤɚɡɚɧɢɬɟ ɫɜɨɣɫɬɜɚ, ɤɚɬɨ ɢɡɛɟɪɟɬɟ ɢɡɦɟɠɞɭ ɝɨɪɧɢɬɟ 
ɦɧɨɠɟɫɬɜɚ ɞɨɦɟɧ ɢ ɤɨɞɨɦɟɧ: 

a) ɂɧɟɤɰɢɹ, ɧɨ ɧɟ ɫɸɪɟɤɰɢ
b) ɋɸɪɟɤɰɢɹ, ɧɨ ɧɟ ɢɧɟɤɰɢɹ; 
c) Ȼɢɟɤɰɢɹ; 
d) ɇɢɬɨ ɢɧɟɤ

З
ɭɤɚɡɚɧɢɬɟ ɫɜɨɣɫɬɜɚ: 

a) f(x) = 2x  

b) f(x) = x+1    ɢɧɟɤɰɢɹ, ɧɨ ɧɟ ɫɸɪɟɤɰɢɹ 
c) f(x) = ֫(x/2 ֬  ɫɸɪɟɤɰɢɹ, ɧɨ ɧɟ ɢɧɟɤɰɢɹ 
d) f(x) =     x-1 ɚɤɨ x ɟ ɧɟɱɟɬɧɨ, ɛɢɟɤɰɢɹ 
                   x+1 ɢɧɚɱɟ 

З
ɢɧɟɤɰɢɹ ɢɥɢ ɫɸɪɟɤɰɢɹ: 

a) f: ℝ→ℤ :  f(x) = ֫x

b) f: ℕ→ℕ : f(x) = x mo

c) f: ℤ→ℕ : f(x) = |x+1| 

d) f: ℝ→ ℝ :  f(x) = x
2
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e) f: ℝ⁺→ ℝ :  f(x) = x
2
 

ɩɪɨɢɡɜɨɥɧɨ ɦɧɨɠɟɫɬɜɨ ɢ  f(x) = {x} 

 

ɚɞɚɱɚ 9: ɇɟɤɚ ℝ⁺ ɢ  ℝ¯  ɫɚ ɫɴɨɬɜɟɬɧɨ ɦɧɨɠɟɫɬɜɚɬɚ ɧɚ ɩɨɥɨɠɢɬɟɥɧɢɬɟ ɢ 

-1) + 1 

 

ɨɦɩɨɡɢɰɢя ɧɚ ɮɭɧкɰɢɢ: 

 ɧɚ ɮɭɧɤɰɢɢɬɟ f ɢ g e ɫɥɟɞɧɚɬɚ 

f) f: A→ A2 , ɤɴɞɟɬɨ Ⱥ ɟ 

З
ɨɬɪɢɰɚɬɟɥɧɢɬɟ ɪɟɚɥɧɢ ɱɢɫɥɚ. Ⱥɤɨ a, b∈ℝ, a<b ɢ ɧɟɤɚ (a÷b) = {x∈ℝ|a<x<b} 

ɉɨɤɚɠɟɬɟ, ɱɟ ɜɫɹɤɚ ɨɬ ɢɡɛɪɨɟɧɢɬɟ ɩɨ-ɞɨɥɭ ɮɭɧɤɰɢɢ ɟ ɛɢɟɤɰɢɹ: 
a) f: (0÷1)→ (a÷b) : f(x) = (b-a)x + a 

b) f: ℝ⁺→ (0÷1) : f(x) = 1/(x+1) 

c) f: (0÷1/2) → ℝ¯ : f(x) = 1/(2x

 

К
ɇɟɤɚ f: A→B , g: B→C Кɨɦɩɨɡɢɰɢɹ
ɮɭɧɤɰɢɹ: 
 fg o : A→C ))x(f(g=)x(fg o  

 

 
 

ɪɢɦɟɪ:  ɇɟɤɚ ɫɚ ɞɚɞɟɧɢ ɮɭɧɤɰɢɢɬɟ f: ℤ→ℤ : f(x) = x+1  g: ℤ→ℤ : f(x) = x
2

 

ɛɪɚɬɧɚ ɮɭɧкɰɢя: 

ɰɢɹ. Ɉɛɪɚɬɧɚ ɧɚ f ɟ ɮɭɧɤɰɢɹ, ɞɟɮɢɧɢɪɚɧɚ ɩɨ ɫɥɟɞɧɢɹ 

ɉ
fg o : ℤ→ ℤ : f(x) = (x+1)

2

Ɉ
ɇɟɤɚ f: A→B ɟ ɛɢɟɤ
ɧɚɱɢɧ: 

 f
-1

: B→A : f
-1

(y) = x : f(x) = y 
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ɉɪɢɦɟɪ:  ɇɟɤɚ ȿ ɟ ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɱɟɬɧɢɬɟ ɟɫɬɟɫɬɜɟɧɢ ɱɢɫɥɚ ɢ ɟ ɞɚɞɟɧɚ 
ɮɭɧɤɰɢɹɬɹ f: ℕ→ȿ : f(x)=2x. ɇɟɣɧɚɬɚ ɨɛɪɚɬɧɚ ɮɭɧɤɰɢɹ ɟ f-1

: E→ℕ : f
-1

=1/2x 
 

 

Мɨщɧɨɫɬ ɧɚ ɦɧɨɠɟɫɬɜɨ 
Рɚɜɧɨɦɨɳɧɢ ɦɧɨɠɟɫɬɜɚ: |A| = |B| ⇔ ∃ ɛɢɟɤɰɢɹ f: A→B 

 

Кɪɚɣɧɢ ɦɧɨɠɟɫɬɜɚ: 
1. A = Ø , ɬɨɝɚɜɚ  |A| = 0 

2. ∃ ɛɢɟɤɰɢɹ f: A→ ,  ɬɨɝɚɜɚ  |A| = n nI

  

Иɡɛɪɨɢɦɢ ɦɧɨɠɟɫɬɜɚ: 
 ∃ ɛɢɟɤɰɢɹ f: A→ ℕ,  ɬɨɝɚɜɚ  |A| = ℵ0 

 

Зɚɞɚɱɚ: ɇɚɦɟɪɟɬɟ ɦɨɳɧɨɫɬɬɚ ɧɚ ɜɫɹɤɨ ɨɬ ɭɤɚɡɚɧɢɬɟ ɦɧɨɠɟɫɬɜɚ, ɤɚɬɨ 
ɧɚɦɟɪɢɬɟ ɛɢɟɤɰɢɹ ɦɟɠɞɭ ɬɨɜɚ ɦɧɨɠɟɫɬɜɨ ɢ  ɡɚ ɧɹɤɨɟ n. nI

a) {2x+5| x∈ℕ , 1 ≤ 2x+5 ≤ 100} 

b) {x
2
 | x∈ℕ , 0 ≤ x

2
 ≤ 500} 

c) {2, 5, 8, 11, 14, 17,…,44, 47} 

 

Зɚɞɚɱɚ: ɉɨɤɚɠɟɬɟ, ɱɟ ɜɫɹɤɨ ɨɬ ɫɥɟɞɜɚɳɢɬɟ ɦɧɨɠɟɫɬɜɚ ɟ ɢɡɛɪɨɢɦɨ, ɤɚɬɨ 
ɭɫɬɚɧɨɜɢɬɟ ɛɢɟɤɰɢɹ ɦɟɠɞɭ ɧɟɝɨ ɢ ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɟɫɬɟɫɬɜɟɧɢɬɟ ɱɢɫɥɚ: 

a) Ɇɧɨɠɟɫɬɜɨɬɨ ɧɚ ɱɟɬɧɢɬɟ ɟɫɬɟɫɬɜɟɧɢ ɱɢɫɥɚ 
b) Ɇɧɨɠɟɫɬɜɨɬɨ ɧɚ ɨɬɪɢɰɚɬɟɥɧɢɬɟ ɰɟɥɢ ɱɢɫɥɚ 
c) Ɇɧɨɠɟɫɬɜɨɬɨ ɧɚ ɰɟɥɢɬɟ ɱɢɫɥɚ 
d) Ɇɧɨɠɟɫɬɜɨɬɨ ɧɚ ɧɟɱɟɬɧɢɬɟ ɰɟɥɢ ɱɢɫɥɚ 
e) Ɇɧɨɠɟɫɬɜɨɬɨ ɧɚ ɱɟɬɧɢɬɟ ɰɟɥɢ ɱɢɫɥɚ 
f) Ɇɧɨɠɟɫɬɜɨɬɨ ɧɚ ɜɫɢɱɤɢ ɞɭɦɢ ɧɚɞ ɚɡɛɭɤɚɬɚ {a} 
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Ɍɟɦɚ 5: КɈɆȻɂɇȺɌɈɊɂКȺ 

Ɉɫɧɨɜɧɢ ɩɪɢɧɰɢɩɢ ɧɚ ɂɡɛɪɨɢɬɟɥɧɚɬɚ Кɨɦɛɢɧɚɬɨɪɢɤɚ 
 

Пɪɢɧɰɢɩ ɧɚ Дɢɪɢɯɥɟ:  Дɚɞɟɧɢ ɫɚ ɞɜɟ ɦɧɨɠɟɫɬɜɚ X ɢ Y: |X| = n, |Y| = m, 

n>m. Ɂɚ ɩɪɨɢɡɜɨɥɧɚ ɮɭɧɤɰɢя f: X→Y |   )x(f=)x(f,x≠x:X∈x,x∃ 212121

 

Ɇɨɞɢɮɢɤɚɰɢя: (ɉɪɢɧɰɢɩ ɧɚ ɱɟɤɦɟɞɠɟɬɚɬɚ)  ɇɟɤɚ ɢɦɚɦɟ n ɩɪɟɞɦɟɬɚ ɢ m 

ɱɟɤɦɟɞɠɟɬɚ (n > m). Кɚɤɬɨ ɢ ɞɚ ɪɚɡɩɨɥɨɠɢɦ ɩɪɟɞɦɟɬɢɬɟ ɜ ɱɟɤɦɟɞɠɟɬɚɬɚ, ɳɟ 
ɢɦɚ ɩɨɧɟ ɟɞɧɨ ɱɟɤɦɟɞɠɟ, ɤɨɟɬɨ ɫɴɞɴɪɠɚ ɩɨɧɟ ɞɜɚ ɩɪɟɞɦɟɬɚ. 
 

Пɪɢɧɰɢɩ ɧɚ ɛɢɟɤɰɢяɬɚ:  ɇɟɤɚ |X| = n ɢ |Y| = m. ɋɴɳɟɫɬɜɭɜɚ ɮɭɧɤɰɢя 
ɛɢɟɤɰɢя f: X→Y ɬɨɱɧɨ ɬɨɝɚɜɚ, ɤɨɝɚɬɨ m = n. 

 

Пɪɢɧɰɢɩ ɧɚ ɫъɛɢɪɚɧɟɬɨ:  ɇɟɤɚ ℜ ɟ ɪɚɡɛɢɜɚɧɟ ɧɚ ɦɧɨɠɟɫɬɜɨɬɨ Ⱥ. 

Ɍɨɝɚɜɚ   . 

}I∈i,S{= i

∑
I∈i i |S|=|A|

 

Ɇɨɞɢɮɢɤɚɰɢя:  Ⱥɤɨ ɡɚ ɞɚ ɫɟ ɢɡɩɴɥɧɢ ɡɚɞɚɱɚɬɚ t ɬɪяɛɜɚ ɞɚ ɫɟ ɢɡɩɴɥɧɢ ɬɨɱɧɨ 
ɟɞɧɚ ɨɬ  ɡɚɞɚɱɢɬɟ t 1 , t ,…t , ɤɨɢɬɨ ɫɟ ɢɡɩɴɥɧяɜɚɬ ɫɴɨɬɜɟɬɧɨ ɩɨ α 1 , α ,…,α  

ɧɚɱɢɧɚ, ɬɨ ɡɚɞɚɱɚɬɚ t ɫɟ ɢɡɩɴɥɧяɜɚ ɩɨ α +α +…α  ɧɚɱɢɧɚ. 
2 n 2 n

1 2 n

 

Пɪɢɧɰɢɩ ɧɚ ɢɡɜɚɠɞɚɧɟɬɨ: (ɉɪɢɧɰɢɩ ɧɚ ɞɨɩɴɥɧɟɧɢɟɬɨ) ɇɟɤɚ Ⱥ ɟ ɤɪɚɣɧɨ 
ɦɧɨɠɟɫɬɜɨ ɢ Α′⊆Α. Ɍɨɝɚɜɚ ⎪Α\Α′⎪=⎪Α⎪−⎪Α′⎪. 

 

Пɪɢɧɰɢɩ ɧɚ ɭɦɧɨɠɟɧɢɟɬɨ: (ɉɪɢɧɰɢɩ ɧɚ ɞɟɤɚɪɬɨɜɨɬɨ ɩɪɨɢɡɜɟɞɟɧɢɟ) ɇɟɤɚ 
X ɢ Y ɫɚ ɤɪɚɣɧɢ ɦɧɨɠɟɫɬɜɚ, |X| = n, |Y| = m. Ɍɨɝɚɜɚ |XxY| = |X|.|Y| = nm. 

 

Ɇɨɞɢɮɢɤɚɰɢя:  Ⱥɤɨ ɡɚ ɞɚ ɫɟ ɢɡɩɴɥɧɢ ɡɚɞɚɱɚɬɚ t ɬɪяɛɜɚ ɞɚ ɫɟ ɢɡɩɴɥɧɢ ɜɫяɤɚ 
ɨɬ ɧɟɡɚɜɢɫɢɦɢɬɟ ɡɚɞɚɱɢ t 1 , t ,…t , ɤɨɢɬɨ ɫɟ ɢɡɩɴɥɧяɜɚɬ ɫɴɨɬɜɟɬɧɨ ɩɨ α 1 , α ,…,α  ɧɚɱɢɧɚ, ɬɨ ɡɚɞɚɱɚɬɚ t ɫɟ ɢɡɩɴɥɧяɜɚ ɩɨ α 1α …α  ɧɚɱɢɧɚ. 

2 n

2 n 2 n

 

Ɇɨɞɢɮɢɤɚɰɢя:  Ⱥɤɨ ɡɚɞɚɱɢɬɟ t
i
 ɫɟ ɢɡɩɴɥɧяɜɚɬ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ, ɬɨ α

i
 

ɩɨɤɚɡɜɚ ɩɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɫɟ ɢɡɩɴɥɧяɜɚ t
i
 ɜ ɡɚɜɢɫɢɦɨɫɬ ɨɬ ɢɡɩɴɥɧɟɧɢɟɬɨ ɧɚ 

t , …t . 1 1−i
 

ɋɥɟɞɫɬɜɢɟ 1:     ɇɟɤɚ  |A 1 | = m ,   |A | = m ,…  |A | = m .    Ɍɨɝɚɜɚ 1 2 2 n n

| A 1xA x…xA | =  m 1 .m … m .      2 n 2 n

 

ɋɥɟɞɫɬɜɢɟ 2:   ɇɟɤɚ |A| = m. Ɍɨɝɚɜɚ  |A | = m . n n
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Пɪɢɧɰɢɩ ɧɚ ɞɟɥɟɧɢɟɬɨ:  Ⱥɤɨ ɩɪɢ ɩɪɟɛɪɨяɜɚɧɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ ɧɚ Ⱥ ɜɫɟɤɢ 

ɟɥɟɦɟɧɬ ɟ ɩɪɟɛɪɨɟɧ m (m>0) ɩɴɬɢ ɢ ɟ ɩɨɥɭɱɟɧɨ ɱɢɫɥɨɬɨ k, ɬɨ |A| = k/m. 

 

 

Зɚɞɚɱɢ: 

 

Зɚɞɚɱɚ 1: Кɨɥɤɨ ɫɚ ɞɜɨɢɱɧɢɬɟ ɜɟɤɬɨɪɢ ɫ ɞɴɥɠɢɧɚ n, ɤɨɢɬɨ ɡɚɩɨɱɜɚɬ ɢ 

ɡɚɜɴɪɲɜɚɬ ɫ ɪɚɡɥɢɱɧɢ ɫɢɦɜɨɥɢ. 

    Ɋɟɲɟɧɢɟ: 
Ɂɚ ɞɚ ɪɟɲɢɦ ɡɚɞɚɱɚɬɚ ɳɟ ɩɪɢɥɨɠɢɦ ɨɫɧɨɜɧɢɬɟ ɩɪɢɧɰɢɩɢ ɡɚ ɛɪɨɟɧɟ. 
Ɍɴɪɫɟɧɨɬɨ ɦɧɨɠɟɫɬɜɨ Х ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɞɫɬɚɜɢ ɤɚɬɨ: Х = Ⱥ∪ȼ, ɤɴɞɟɬɨ  

  Ⱥ = {ɞɜɨɢɱɧɢɬɟ ɜɟɤɬɨɪɢ, ɡɚɩɨɱɜɚɳɢ ɫ 1 ɢ ɡɚɜɴɪɲɜɚɳɢ ɫ 0} 

  ȼ = {ɞɜɨɢɱɧɢɬɟ ɜɟɤɬɨɪɢ, ɡɚɩɨɱɜɚɳɢ ɫ 0 ɢ  ɡɚɜɴɪɲɜɚɳɢ ɫ 1} 

ɉɨɫɬɪɨяɜɚɧɟɬɨ ɧɚ ɩɪɨɢɡɜɨɥɟɧ ɜɟɤɬɨɪ ɨɬ Ⱥ ɟ ɡɚɞɚɱɚ, ɱɢɟɬɨ ɢɡɩɴɥɧɟɧɢɟ ɫɟ 
ɫɜɟɠɞɚ ɞɨ ɢɡɩɴɥɧɟɧɢɟɬɨ ɧɚ ɜɫяɤɚ ɨɬ n ɡɚɞɚɱɢ ɡɚ ɡɚɩɴɥɜɚɧɟ ɧɚ ɫɴɨɬɜɟɬɧɚɬɚ 
ɩɨɡɢɰɢя ɜɴɜ ɜɟɤɬɨɪɚ. Ɂɚɞɚɱɢɬɟ ɡɚ ɡɚɩɴɥɜɚɧɟ ɧɚ ɩɴɪɜɚɬɚ ɢ ɩɨɫɥɟɞɧɚɬɚ 
ɩɨɡɢɰɢɢ ɫɟ ɪɟɲɚɜɚɬ ɩɨ ɟɞɢɧɫɬɜɟɧ ɧɚɱɢɧ – ɬɚɦ ɬɪяɛɜɚ ɞɚ ɢɦɚ ɫɴɨɬɜɟɬɧɨ 1 

ɢɥɢ 0. ȼɫяɤɚ ɨɬ ɨɫɬɚɧɚɥɢɬɟ n-2 ɡɚɞɚɱɢ ɫɟ ɪɟɲɚɜɚ ɩɨ ɞɜɚ ɧɚɱɢɧɚ – ɜ 
ɫɴɨɬɜɟɬɧɚɬɚ ɩɨɡɢɰɢя ɦɨɠɟɦ ɞɚ ɩɨɫɬɚɜɢɦ 0 ɢɥɢ 1. ɂ ɬɚɤɚ, ɩɪɢɥɚɝɚɣɤɢ 

ɩɪɢɧɰɢɩɚ ɧɚ ɩɪɨɢɡɜɟɞɟɧɢɟɬɨ, ɩɨɥɭɱɚɜɚɦɟ: 
   |A| = 1.2.2…2.1 = 2  2−n

Ⱥɧɚɥɨɝɢɱɧɨ, ɡɚ ȼ ɩɨɥɭɱɚɜɚɦɟ: 
   |ȼ| = 1.2.2…2.1 = 2  2−n

Ɇɧɨɠɟɫɬɜɚɬɚ Ⱥ ɢ ȼ ɧяɦɚɬ ɨɛɳɢ ɟɥɟɦɟɧɬɢ, ɬɚɤɚ ɱɟ ɦɨɠɟɦ ɞɚ ɩɪɢɥɨɠɢɦ 

ɩɪɢɧɰɢɩɚ ɧɚ ɫɴɛɢɪɚɧɟɬɨ: 
   |A∪B| = |A|+|B| = 2 +2 = 2  2−n 2−n 1−n

 

Зɚɞɚɱɚ 2: Кɨɥɤɨ ɫɚ ɩɥɨɱɤɢɬɟ ɧɚ ɞɨɦɢɧɨɬɨ. 
 

Зɚɞɚɱɚ 3: ȼ ɦɧɨɠɟɫɬɜɨ ɨɬ n ɱɨɜɟɤɚ ɟ ɞɟɮɢɧɢɪɚɧɚ ɪɟɥɚɰɢя ɩɨɡɧɚɧɫɬɜɨ, ɤɨяɬɨ 
ɟ ɫɢɦɟɬɪɢɱɧɚ. Дɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɜ ɦɧɨɠɟɫɬɜɨɬɨ ɢɦɚ ɩɨɧɟ ɞɜɚɦɚ ɞɭɲɢ, ɤɨɢɬɨ 
ɢɦɚɬ ɪɚɜɟɧ ɛɪɨɣ ɩɨɡɧɚɬɢ. 

 

Зɚɞɚɱɚ 4: Дɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɧɟɱɟɬɧɢɬɟ ɱɢɫɥɚ ɜ ɢɧɬɟɪɜɚɥɚ 
[1_000,10_000], ɤɨɢɬɨ ɧяɦɚɬ ɩɨɜɬɚɪяɳɢ ɫɟ ɰɢɮɪɢ. 

 

Зɚɞɚɱɚ 5: Дɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɱɟɬɧɢɬɟ ɱɢɫɥɚ ɜ ɢɧɬɟɪɜɚɥɚ [1_000,10_000], 

ɤɨɢɬɨ ɧяɦɚɬ ɩɨɜɬɚɪяɳɢ ɫɟ ɰɢɮɪɢ. 
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Ɍɟɦɚ 6: КɈɆȻИɇȺɌɈɊИКȺ - ɩɪɨɞɴɥɠɟɧɢɟ 
Ɉɫɧɨɜɧɢ Кɨɦɛɢɧɚɬɨɪɧɢ Кɨɧɮɢɝɭɪɚɰɢɢ 

 

ɇɟɤɚ ɟ ɞɚɞɟɧɨ ɛɚɡɨɜɨ ɦɧɨɠɟɫɬɜɨ A={a 1 ,a ,…a }, ɨɬ ɱɢɢɬɨ ɟɥɟɦɟɧɬɢ ɳɟ 
ɩɪɚɜɢɦ ɢɡɜɚɞɤɢ ɫ ɢɥɢ ɛɟɡ ɩɨɜɬɨɪɟɧɢɟ, ɫ ɢɥɢ ɛɟɡ ɧɚɪɟɞɛɚ, ɩɨɥɭɱɚɜɚɣɤɢ 

ɪɚɡɥɢɱɧɢ ɤɨɦɛɢɧɚɬɨɪɧɢ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

2 n

 

Кɨɦɛɢɧɚɬɨɪɧɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫ ɧɚɪɟɞɛɚ ɛɟɡ ɩɨɜɬɨɪɟɧɢɟ. ɇɟɤɚ m<n. 

     K H
(n,m) = {ɧɚɪɟɞɟɧɢɬɟ m–ɨɪɤɢ  ɨɬ ɟɥɟɦɟɧɬɢ ɧɚ Ⱥ ɛɟɡ ɩɨɜɬɨɪɟɧɢɟ} 

ɳɟ ɧɚɪɢɱɚɦɟ ɜɚɪɢɚɰɢɢ ɨɬ n ɟɥɟɦɟɧɬɚ m-ɬɢ ɤɥɚɫ, ɛɪɨяɬ ɳɟ ɛɟɥɟɠɢɦ ɫ V
m

n
. 

ɋ ɩɪɢɥɚɝɚɧɟ ɧɚ ɩɪɢɧɰɢɩɚ ɧɚ ɭɦɧɨɠɟɧɢɟɬɨ ɩɨɥɭɱɚɜɚɦɟ: 
   =n.(n-1)…(n-m+1)= V

m

n )!(

!

mn

n

−   

 

Пɟɪɦɭɬɚɰɢɢ ɧɚ n ɟɥɟɦɟɧɬɚ (ɱɚɫɬɟɧ ɫɥɭɱɚɣ ɧɚ ɜɚɪɢɚɰɢɢ, ɩɪɢ ɤɨɢɬɨ n=m). 

   Pn
=n! 

 

Кɨɦɛɢɧɚɬɨɪɧɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɛɟɡ ɧɚɪɟɞɛɚ ɢ ɛɟɡ ɩɨɜɬɨɪɟɧɢɟ. ɇɟɤɚ m<n. 

     K (n,m)={ɧɟɧɚɪɟɞɟɧɢɬɟ m–ɨɪɤɢ  ɨɬ ɟɥɟɦɟɧɬɢ ɧɚ Ⱥ ɛɟɡ ɩɨɜɬɨɪɟɧɢɟ} 

ɳɟ ɧɚɪɢɱɚɦɟ ɤɨɦɛɢɧɚɰɢɢ ɨɬ n ɟɥɟɦɟɧɬɚ m-ɬɢ ɤɥɚɫ ɢ ɳɟ ɛɟɥɟɠɢɦ ɫ  

ɬɟɯɧɢя ɛɪɨɣ. ɋ ɩɪɢɥɚɝɚɧɟ ɧɚ ɩɪɢɧɰɢɩɚ ɧɚ ɞɟɥɟɧɢɟɬɨ ɩɨɥɭɱɚɜɚɦɟ: 
C

m

n

   C =V /
m

n

m

n Pk
      

 

Кɨɦɛɢɧɚɬɨɪɧɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫ ɧɚɪɟɞɛɚ ɢ ɫ ɩɨɜɬɨɪɟɧɢɟ.  
     K ПH ,

 (n,m)={ɧɚɪɟɞɟɧɢɬɟ m–ɨɪɤɢ  ɨɬ ɟɥɟɦɟɧɬɢ ɧɚ Ⱥ ɫ ɩɨɜɬɨɪɟɧɢɟ} 

ɳɟ ɧɚɪɢɱɚɦɟ ɜɚɪɢɚɰɢɢ ɫ ɩɨɜɬɨɪɟɧɢɟ ɨɬ n ɟɥɟɦɟɧɬɚ m-ɬɢ ɤɥɚɫ ɢ  ɛɪɨяɬ 
ɢɦ ɳɟ ɛɟɥɟɠɢɦ ɫ A

m

n
. ɋ ɩɪɢɥɚɝɚɧɟ ɧɚ ɩɪɢɧɰɢɩɚ ɧɚ ɭɦɧɨɠɟɧɢɟɬɨ 

ɩɨɥɭɱɚɜɚɦɟ: 
   A

m

n
=n    m

 

Кɨɦɛɢɧɚɬɨɪɧɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɛɟɡ ɧɚɪɟɞɛɚ ɫ ɩɨɜɬɨɪɟɧɢɟ.  
     (n,m)={ɧɟɧɚɪɟɞɟɧɢɬɟ m–ɨɪɤɢ  ɨɬ ɟɥɟɦɟɧɬɢ ɧɚ Ⱥ ɫ ɩɨɜɬɨɪɟɧɢɟ} K П

ɳɟ ɧɚɪɢɱɚɦɟ ɤɨɦɛɢɧɚɰɢɢ ɫ ɩɨɜɬɨɪɟɧɢɟ ɨɬ n ɟɥɟɦɟɧɬɚ m-ɬɢ ɤɥɚɫ ɢ ɳɟ 
ɛɟɥɟɠɢɦ ɫ S

m

n
 ɛɪɨя ɢɦ. 

Кɚɤɬɨ ɳɟ ɞɨɤɚɠɟɦ ɩɨ-ɤɴɫɧɨ 
   S

m

n
=C

m

mn 1−+  
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Зɚɞɚɱɢ: 

 

ɇɚɦɟɪɟɬɟ ɬɴɪɫɟɧɢя ɛɪɨɣ ɤɚɬɨ ɫɜɟɞɟɬɟ ɩɪɨɛɥɟɦɚ ɞɨ ɨɩɪɟɞɟɥяɧɟ ɧɚ 
ɩɨɞɯɨɞяɳɚɬɚ ɤɨɦɛɢɧɚɬɨɪɧɚ ɤɨɧɮɢɝɭɪɚɰɢя. 
 

Зɚɞɚɱɚ 1: Кɨɥɤɨ ɫɚ ɞɜɨɢɱɧɢɬɟ ɜɟɤɬɨɪɢ ɫ ɞɴɥɠɢɧɚ n? 

 

Зɚɞɚɱɚ 2: Кɨɥɤɨ ɪɚɡɥɢɱɧɢ ɮɢɲɚ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɩɴɥɧяɬ ɜ ɢɝɪɚɬɚ 6 ɨɬ 49? 

 

Зɚɞɚɱɚ 3: Кɨɥɤɨ ɫɚ ɪɚɡɥɢɱɧɢɬɟ ɫɢɦɜɨɥɧɢ ɧɢɡɨɜɟ: 
- ɧɚɞ ɚɡɛɭɤɚɬɚ {0,1} ɫ ɞɴɥɠɢɧɚ 10 ɢ ɬɨɱɧɨ 4 ɟɞɢɧɢɰɢ? 

- ɧɚɞ ɚɡɛɭɤɚɬɚ {a,b,c} ɫ ɞɴɥɠɢɧɚ 8 ɢ ɧɚɣ-ɦɧɨɝɨ 4 ɛɭɤɜɢ ɚ? 

- ɧɚɞ ɚɡɛɭɤɚɬɚ {a,b,c} ɫ ɞɴɥɠɢɧɚ 10,  ɫ 4 ɛɭɤɜɢ ɚ ɢ 3 ɛɭɤɜɢ b? 

 

Зɚɞɚɱɚ 4: Кɨɥɤɨ ɫɚ ɪɚɡɥɢɱɧɢɬɟ ɛɭɥɟɜɢ ɜɟɤɬɨɪɢ ɫ 15 ɧɭɥɢ ɢ 6 ɟɞɢɧɢɰɢ, 

ɬɚɤɢɜɚ ɱɟ ɫɥɟɞ ɜɫяɤɚ ɟɞɢɧɢɰɚ ɢɦɚ ɧɭɥɚ? 

 

Зɚɞɚɱɚ 5: Ɉɬ ɤɨɥɨɞɚ 52 ɤɚɪɬɢ ɫɟ ɜɚɞяɬ 10. Кɨɥɤɨ ɫɚ ɪɚɡɥɢɱɧɢɬɟ ɢɡɜɚɞɤɢ, ɜ 
ɤɨɢɬɨ ɢɦɚ: 

- ɩɨɧɟ ɟɞɧɨ ɚɫɨ; 
- ɬɨɱɧɨ ɟɞɧɨ ɜɚɥɟ; 
- ɧɟ ɩɨ-ɦɚɥɤɨ ɨɬ ɞɜɟ ɞɚɦɢ; 

- ɬɨɱɧɨ ɬɪɢ ɫɟɞɦɢɰɢ. 

 

Зɚɞɚɱɚ 6: Кɨɥɤɨ ɪɚɡɥɢɱɧɢ ɱɢɫɥɚ ɦɨɝɚɬ ɞɚ ɫɟ ɡɚɩɢɲɚɬ ɜ p-ɢɱɧɚ ɛɪɨɣɧɚ 
ɫɢɫɬɟɦɚ: 

- ɫ ɬɨɱɧɨ n ɰɢɮɪɢ; 

- ɫ ɧɚɣ-ɦɧɨɝɨ n ɰɢɮɪɢ. 

 

Зɚɞɚɱɚ 7: Кɨɥɤɨ ɪɚɡɥɢɱɧɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫ ɞɴɥɠɢɧɚ 2 ɦɨɝɚɬ ɞɚ ɫɟ 
ɢɡɩɨɥɡɜɚɬ ɜ ɟɡɢɰɢɬɟ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ, ɤɨɢɬɨ ɩɨɡɧɚɜɚɬɟ? 

≤
 

Зɚɞɚɱɚ 8: ɉɨ ɤɨɥɤɨ ɪɚɡɥɢɱɧɢ ɧɚɱɢɧɚ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɫɬɚɜяɬ 5 ɱɟɪɜɟɧɢ ɢ 7 

ɫɢɧɢ ɬɨɩɤɢ ɜ 20 ɪɚɡɥɢɱɧɢ ɤɭɬɢɢ, ɤɚɬɨ: 
- ɜ ɤɭɬɢя ɢɦɚ ɧɟ ɩɨɜɟɱɟ ɨɬ ɟɞɧɚ ɬɨɩɤɚ; 
- ɜ ɤɭɬɢя ɢɦɚ ɧɟ ɩɨɜɟɱɟ ɨɬ ɟɞɧɚ ɬɨɩɤɚ ɨɬ ɟɞɢɧ ɰɜяɬ. 

 

Зɚɞɚɱɚ 9: Кɨɥɤɨ ɞɭɦɢ ɦɨɝɚɬ ɞɚ ɫɟ ɫɴɫɬɚɜяɬ ɧɚɞ ɚɡɛɭɤɚɬɚ {x,y,z}, ɤɨɢɬɨ 
ɫɴɞɴɪɠɚɬ 5 ɛɭɤɜɢ x, 3 ɛɭɤɜɢ y ɢ 4 ɛɭɤɜɢ z? 

 

Зɚɞɚɱɚ 10: Дɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ |A|=n ɢ |B|=m. Кɨɥɤɨ ɫɚ ɜɴɡɦɨɠɧɢɬɟ 
ɪɚɡɥɢɱɧɢ ɮɭɧɤɰɢɢ ɨɬ A ɜ B?  
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Зɚɞɚɱɚ 11: Дɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ |A|=n ɢ |B|=m. Кɨɥɤɨ ɫɚ ɜɴɡɦɨɠɧɢɬɟ 
ɪɚɡɥɢɱɧɢ ɮɭɧɤɰɢɢ ɨɬ ƒ:A→B ɬɚɤɢɜɚ, ɱɟ ƒ : 

- ɟ ɢɧɟɤɰɢя; 
- ɧɟ ɟ ɢɧɟɤɰɢя; 
- ɟ ɛɢɟɤɰɢя. 

 

Зɚɞɚɱɚ 12: Кɨɥɤɨ ɫɚ ɞɭɦɢɬɟ ɫ ɞɴɥɠɢɧɚ 6 ɧɚɞ ɚɡɛɭɤɚɬɚ {A÷Z}, ɜ ɤɨɢɬɨ: 
- ɧяɦɚ ɨɝɪɚɧɢɱɟɧɢя ɡɚ ɫɴɫɬɚɜяɳɢɬɟ ɝɢ ɛɭɤɜɢ; 

- ɧяɦɚ ɩɨɜɬɚɪяɳɢ ɫɟ ɛɭɤɜɢ; 

- ɢɦɚ ɩɨɧɟ ɟɞɧɚ ɛɭɤɜɚ Ⱥ; 

- ɢɦɚ ɛɭɤɜɚ Ⱥ ɢ ɫɚ ɛɟɡ ɩɨɜɬɨɪɟɧɢя; 
- ɡɚɩɨɱɜɚɬ ɢɥɢ ɡɚɜɴɪɲɜɚɬ ɫ Ⱥ; 

- ɡɚɩɨɱɜɚɬ ɢ ɡɚɜɴɪɲɜɚɬ ɫ Ⱥ ɢ ɜ ɨɫɬɚɧɚɥɢɬɟ ɩɨɡɢɰɢɢ ɧяɦɚ ɩɨɜɬɨɪɟɧɢя. 
 

Зɚɞɚɱɚ 13: Дɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɤɨɦɛɢɧɚɰɢɢɬɟ ɫ ɩɨɜɬɨɪɟɧɢɟ ɨɬ n ɟɥɟɦɟɧɬɚ 
ɤɥɚɫ m. 

      =C  S
m

n

m

mn 1−+
 

Зɚɞɚɱɚ 14: Кɨɥɤɨ ɫɚ ɛɭɥɟɜɢɬɟ ɜɟɤɬɨɪɢ ɫ n ɧɭɥɢ ɢ k ɟɞɢɧɢɰɢ, ɜ ɤɨɢɬɨ ɧяɦɚ 
ɫɴɫɟɞɧɢ ɟɞɢɧɢɰɢ? 

 

Зɚɞɚɱɚ 15: Кɨɥɤɨ ɫɚ ɱɢɫɥɚɬɚ ɜ ɢɧɬɟɪɜɚɥɚ [10_000,99_999], ɡɚ ɤɨɢɬɨ ɟ 
ɢɡɩɴɥɧɟɧɨ: 

- ɧɟ ɫɴɞɴɪɠɚɬ ɰɢɮɪɚ 7; 

- ɫɴɞɴɪɠɚɬ ɰɢɮɪɚ 5; 

- ɧɟɱɟɬɧɢ, ɛɟɡ ɩɨɜɬɚɪяɳɢ ɫɟ ɰɢɮɪɢ; 

- ɧяɦɚɬ ɟɞɧɚɤɜɢ ɫɴɫɟɞɧɢ ɰɢɮɪɢ. 

 

Зɚɞɚɱɚ 16: Кɨɥɤɨ ɫɚ ɱɢɫɥɚɬɚ ɨɬ 0 ɞɨ 10 -1, ɤɨɢɬɨ ɧяɦɚɬ ɟɞɧɚɤɜɢ ɫɴɫɟɞɧɢ 

ɰɢɮɪɢ? 

n

 

Зɚɞɚɱɚ 17: Кɨɥɤɨ ɫɚ n-ɡɧɚɱɧɢɬɟ ɧɚɬɭɪɚɥɧɢ ɱɢɫɥɚ, ɱɢɢɬɨ ɰɢɮɪɢ ɫɚ ɜ: 
- ɧɟɧɚɦɚɥяɜɚɳ ɪɟɞ; 

- ɪɚɫɬяɳ ɪɟɞ; 

- ɧɟɪɚɫɬяɳ ɪɟɞ; 

- ɧɚɦɚɥяɜɚɳ ɪɟɞ. 

 

Зɚɞɚɱɚ 18: Кɨɥɤɨ ɫɚ ɪɚɡɥɢɱɧɟɬɟ ɩɟɪɦɭɬɚɰɢɢ ɧɚ n ɟɥɟɦɟɧɬɚ, ɜ ɤɨɢɬɨ 
ɢɡɛɪɚɧɢ m ɟɥɟɦɟɧɬɚ ɫɟ ɫɪɟɳɚɬ ɤɚɬɨ ɛɥɨɤ? 
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Ɍɟɦɚ 7: КɈɆȻɂɇȺɌɈɊɂКȺ - ɩɪɨɞɴɥɠɟɧɢɟ 
Ɉɫɧɨɜɧɢ Кɨɦɛɢɧɚɬɨɪɧɢ Кɨɧɮɢɝɭɪɚɰɢɢ – ɪɟɲɚɜɚɧɟ ɧɚ ɡɚɞɚɱɢ 

 

Задача 1: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɦɨɝɚɬ n ɱɨɜɟɤɚ ɞɚ ɫɟ ɯɜɚɧɚɬ ɧɚ ɯɨɪɨ? 

 

Задача 2: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɦɨɝɚɬ ɞɚ ɫɟ ɧɚɧɢɠɚɬ n ɫɤɴɩɨɰɟɧɧɢ ɤɚɦɴɤɚ ɧɚ 
ɨɝɴɪɥɢɰɚ? 

 

Задача 3: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɦɨɝɚɬ ɞɚ ɫɟɞɧɚɬ n ɱɨɜɟɤɚ ɨɤɨɥɨ ɤɪɴɝɥɚ ɦɚɫɚ, 
ɤɚɬɨ ɡɚ ɪɚɡɥɢɱɧɢ ɫɟ ɫɱɢɬɚɬ ɞɜɟ ɧɚɪɟɞɛɢ ɚɤɨ ɩɨɧɟ ɟɞɢɧ ɱɨɜɟɤ ɢɦɚ ɪɚɡɥɢɱɟɧ 

ɫɴɫɟɞ. 

 

Задача 4: Ɋɢɰɚɪɢɬɟ ɧɚ ɤɪɚɥ Ⱥɪɬɭɪ – 12 ɧɚ ɛɪɨɣ, ɫɟ ɫɴɛɢɪɚɬ ɨɤɨɥɨ ɤɪɴɝɥɚ 
ɦɚɫɚ, ɤɚɬɨ ɟ ɢɡɜɟɫɬɧɨ, ɱɟ ɜɫɟɤɢ ɨɬ ɬяɯ ɜɪɚɠɞɭɜɚ ɬɨɱɧɨ ɫ ɞɜɚɦɚɬɚ ɫɢ ɫɴɫɟɞɢ. 

ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɛɟɪɚɬ ɢɡɦɟɠɞɭ ɬяɯ 5 ɱɨɜɟɤɚ, ɤɨɢɬɨ ɧɟ 
ɜɪɚɠɞɭɜɚɬ ɩɨɦɟɠɞɭ ɫɢ? 

 

Задача 5: Кɨɥɤɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫ ɞɴɥɠɢɧɚ n ɦɨɝɚɬ ɞɚ ɫɟ ɫɴɫɬɚɜɬ ɜ ɟɡɢɤɚ 
Ada (ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɜ Ada ɡɚɩɨɱɜɚ ɫ ɛɭɤɜɚ, ɩɪɨɞɴɥɠɚɜɚ ɫ ɛɭɤɜɚ, ɰɢɮɪɚ ɢɥɢ 

ɡɧɚɤ ɡɚ ɩɨɞɱɟɪɬɚɜɚɧɟ. Ɂɧɚɰɢɬɟ ɡɚ ɩɨɞɱɟɪɬɚɜɚɧɟ ɧɟ ɦɨɝɚɬ ɞɚ ɫɚ ɫɴɫɟɞɧɢ ɢɥɢ ɜ 
ɤɪɚя ɧɚ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ. Ɇɚɥɤɢɬɟ ɢ ɝɥɚɜɧɢɬɟ ɛɭɤɜɢ ɫɚ ɧɟɪɚɡɥɢɱɢɦɢ). 

 

Задача 6: Дɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ |A|=n, |B|=m, |C|=k, ɤɚɬɨ B∩C=∅. Дɚ ɫɟ 
ɩɪɟɫɦɟɬɧɟ: 

- | |; A2

- | ; C∪B2 |

- | ; BA 2×2 |

- ⎪{X | X⊆A ∧ |X|>1}⎪. 

 

Задача 7: Дɚɞɟɧɨ ɟ ɦɧɨɠɟɫɬɜɨɬɨ |A|=n. Дɚ ɫɟ ɨɩɪɟɞɟɥɢ ɛɪɨя ɧɚ ɪɟɥɚɰɢɢɬɟ 
R⊆AxA, ɤɨɢɬɨ ɫɚ: 

- ɛɟɡ ɨɝɪɚɧɢɱɟɧɢя; 
- ɪɟɮɥɟɤɫɢɜɧɢ; 

- ɧɟɪɟɮɥɟɤɫɢɜɧɢ; 

- ɫɢɦɟɬɪɢɱɧɢ; 

- ɪɟɮɥɟɤɫɢɜɧɢ ɢ ɫɢɦɟɬɪɢɱɧɢ; 

- ɪɟɮɥɟɤɫɢɜɧɢ ɢ ɚɧɬɢɫɢɦɟɬɪɢɱɧɢ. 

 

Задача 8: ȼ ɦɧɨɠɟɫɬɜɨ ɨɬ n ɱɨɜɟɤɚ ɟ ɞɟɮɢɧɢɪɚɧɚ ɪɟɥɚɰɢя ɩɨɡɧɚɧɫɬɜɨ, 

ɤɨяɬɨ ɟ ɫɢɦɟɬɪɢɱɧɚ. Дɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɜ ɦɧɨɠɟɫɬɜɨɬɨ ɢɦɚ ɩɨɧɟ ɞɜɚɦɚ ɞɭɲɢ, 

ɤɨɢɬɨ ɢɦɚɬ ɪɚɜɟɧ ɛɪɨɣ ɩɨɡɧɚɬɢ. 
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Задача 9: ɇɟɤɚ {a } ɟ ɪɟɞɢɰɚ ɨɬ ɪɚɡɥɢɱɧɢ ɧɚɬɭɪɚɥɧɢ ɱɢɫɥɚ ɫ ɞɴɥɠɢɧɚ 
n +1. Дɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɬя ɫɴɞɴɪɠɚ ɦɨɧɨɬɨɧɧɚ ɩɨɞɪɟɞɢɰɚ ɫ ɞɴɥɠɢɧɚ ɧɚɣ-

ɦɚɥɤɨ n+1. 

k

2

 

Задача 10: ɇɟɤɚ k, l  ɢ n ɫɚ ɧɚɬɭɪɚɥɧɢ ɱɢɫɥɚ, ɬɚɤɢɜɚ ɱɟ k+l<n. Кɨɥɤɨ ɫɚ 
ɪɚɡɥɢɱɧɢɬɟ ɦɧɨɠɟɫɬɜɚ A⊆{1,2…n} ɢ B⊆{1,2…n}, ɬɚɤɢɜɚ ɱɟ |A|=k, |B|=l ɢ 

ɩɪɨɢɡɜɨɥɧɨ ɱɢɫɥɨ ɨɬ Ⱥ ɟ ɩɨ-ɦɚɥɤɨ ɨɬ ɤɨɟɬɨ ɢ ɞɚ ɟ ɱɢɫɥɨ ɨɬ ȼ. 

 

Задача 11: Дɜɚɦɚ ɞɭɲɢ ɬɪяɛɜɚ ɞɚ ɫɢ ɪɚɡɞɟɥяɬ 4 яɛɴɥɤɢ, 3 ɤɪɭɲɢ ɢ 5 

ɛɚɧɚɧɚ. ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɦɨɠɟ ɞɚ ɫɬɚɧɟ ɬɨɜɚ? 

 

Задача 12: ɇɟɤɚ Ɇ ɟ ɧɚɬɭɪɚɥɧɨ ɱɢɫɥɨ ɫɴɫ ɫɥɟɞɧɨɬɨ ɩɪɟɞɫɬɚɜяɧɟ: 
   Ɇ= ....  p

n1

1
p

nk

k

Кɨɥɤɨ ɫɚ ɪɚɡɥɢɱɧɢɬɟ ɞɟɥɢɬɟɥɢ ɧɚ ɱɢɫɥɨɬɨ Ɇ? 

 

Задача 13: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɫɭɦɚɬɚ Х ɥɟɜɚ ɦɨɠɟ ɞɚ ɫɟ ɩɥɚɬɢ ɫɴɫ 
ɫɴɳɟɫɬɜɭɜɚɳɢɬɟ ɛɴɥɝɚɪɫɤɢ ɛɚɧɤɧɨɬɢ, ɤɚɬɨ: 

- ɪɚɡɩɨɥɚɝɚɦɟ ɫ ɬɨɱɧɨ ɟɞɧɚ ɛɚɧɤɧɨɬɚ ɨɬ ɜɫяɤɚ ɫɬɨɣɧɨɫɬ; 
- ɪɚɡɩɨɥɚɝɚɦɟ ɫ ɧɟɨɝɪɚɧɢɱɟɧ ɛɪɨɣ ɛɚɧɤɧɨɬɢ ɨɬ ɜɫяɤɚ ɫɬɨɣɧɨɫɬ. 

 

Задача 14: Дɚ ɫɟ ɞɨɤɚɠɟ ɫ ɤɨɦɛɢɧɚɬɨɪɧɢ ɪɚɡɫɴɠɞɟɧɢя: 
   ɚ. C =  

k

n C
kn

n

−

       ɍɩɴɬɜɚɧɟ: Дɚ ɫɟ ɭɫɬɚɧɨɜɢ ɛɢɟɤɰɢя ɦɟɠɞɭ k–ɟɥɟɦɟɧɬɧɢɬɟ ɢ (n-k)–

ɟɥɟɦɟɧɬɧɢɬɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɚ ɟɞɧɨ n–ɟɥɟɦɟɧɬɧɨ ɦɧɨɠɟɫɬɜɨ. 
 

   ɛ. C
k

n
=C

k

n 1− +C
k

n

1

1

−
−  

        ɍɩɴɬɜɚɧɟ:    Ɇɧɨɠɟɫɬɜɨɬɨ ɨɬ k-ɟɥɟɦɟɧɬɧɢɬɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɚ ɟɞɧɨ n-

ɟɥɟɦɟɧɬɧɨ ɦɧɨɠɟɫɬɜɨ ɞɚ ɫɟ ɪɚɡɛɢɟ ɧɚ ɞɜɟ ɦɧɨɠɟɫɬɜɚ ɫɴɨɛɪɚɡɧɨ ɬɨɜɚ¸ ɞɚɥɢ 

ɩɨɞɦɧɨɠɟɫɬɜɨɬɨ ɫɴɞɴɪɠɚ ɮɢɤɫɢɪɚɧ ɟɥɟɦɟɧɬ ɨɬ ɛɚɡɨɜɨɬɨ ɦɧɨɠɟɫɬɜɨ ɢɥɢ ɧɟ. 
 

   ɜ.  C =C +C +...+C  , n>k 
k

n

k

n 1−
k

n

1

2

−
− kn

0

1−−
                ɍɩɴɬɜɚɧɟ:    Ɇɧɨɠɟɫɬɜɨɬɨ ɨɬ k-ɟɥɟɦɟɧɬɧɢɬɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɚ 
ɟɞɧɨ n-ɟɥɟɦɟɧɬɧɨ ɦɧɨɠɟɫɬɜɨ Α={ɚ ,ɚ ,...ɚ }ɞɚ ɫɟ ɪɚɡɛɢɟ ɧɚ k+1 ɦɧɨɠɟɫɬɜɚ, 
ɤɚɬɨ i–ɬɨɬɨ ɦɧɨɠɟɫɬɜɨ ɨɛɟɞɢɧяɜɚ ɜɫɢɱɤɢ ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɚ ɛɚɡɨɜɨɬɨ, ɤɨɢɬɨ  
ɫɴɞɴɪɠɚɬ  ɟɥɟɦɟɧɬɢɬɟ ɚ 1 ,...ɚ i  ɢ ɧɟ ɫɴɞɴɪɠɚɬ ɟɥɟɦɟɧɬɚ ɚ  ɨɬ ɛɚɡɨɜɨɬɨ 
ɦɧɨɠɟɫɬɜɨ. 

1 2 n

1+i

  

   ɝ.  C =  
m

mn+ ∑= −+
m

k

k

knC
0

1

 2



        ɍɩɴɬɜɚɧɟ: Дɚ ɫɟ ɜɡɟɦɟ ɩɪɟɞ ɜɢɞ ɪɚɜɟɧɫɬɜɨɬɨ C
m

mn+ =S
m

n 1+ , ɫɥɟɞ ɤɨɟɬɨ 

ɦɧɨɠɟɫɬɜɨɬɨ ɨɬ ɜɫɢɱɤɢ ɤɨɦɛɢɧɚɰɢɢ ɫ ɩɨɜɬɨɪɟɧɢɟ ɨɬ n+1 ɟɥɟɦɟɧɬɚ ɤɥɚɫ m 

ɞɚ ɫɟ ɪɚɡɛɢɟ ɧɚ m+1 ɦɧɨɠɟɫɬɜɚ ɫɴɨɛɪɚɡɧɨ ɛɪɨя ɧɚ ɫɪɟɳɚɧɢяɬɚ (0,1…m) ɧɚ 
ɮɢɤɫɢɪɚɧ ɟɥɟɦɟɧɬ ɨɬ ɛɚɡɨɜɨɬɨ ɦɧɨɠɟɫɬɜɨ ɜ ɤɨɦɛɢɧɚɰɢяɬɚ. 
 

   ɞ.  ∑ =2  
=

n

k

k

nC
0

n

ɍɩɴɬɜɚɧɟ: Ɋɚɡɝɥɟɞɚɣɬɟ ɪɚɡɛɢɜɚɧɟ ɧɚ ɦɧɨɠɟɫɬɜɨɬɨ ɨɬ ɜɫɢɱɤɢ ɛɭɥɟɜɢ 

ɜɟɤɬɨɪɢ  

ɫ ɞɴɥɠɢɧɚ n ɧɚ ɩɨɞɦɧɨɠɟɫɬɜɚ, ɨɛɟɞɢɧяɜɚɳɢ ɜɟɤɬɨɪɢɬɟ ɫ ɮɢɤɫɢɪɚɧ ɛɪɨɣ 

(0,1…n) ɟɞɢɧɢɰɢ. 

 

Задача 15: Кɨɥɤɨ ɫɚ 5-ɟɥɟɦɟɧɬɧɢɬɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɚ ɦɧɨɠɟɫɬɜɨɬɨ [1,100], 

ɜ ɤɨɢɬɨ ɧяɦɚ ɫɴɫɟɞɧɢ ɱɢɫɥɚ? 

 

Задача 61: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ n ɪɚɡɥɢɱɧɢ ɬɨɩɤɢ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɫɬɚɜяɬ ɜ k 

ɪɚɡɥɢɱɧɢ ɭɪɧɢ? ɉɨɫɨɱɟɬɟ ɪɟɲɚɜɚɧɚ ɡɚɞɚɱɚ, ɞɨ ɤɨяɬɨ ɦɨɠɟ ɞɚ ɫɟ ɫɜɟɞɟ ɬɚɡɢ. 

 

Задача 17: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ n ɧɟɪɚɡɥɢɱɢɦɢ ɬɨɩɤɢ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɫɬɚɜяɬ ɜ k 

ɪɚɡɥɢɱɧɢ ɭɪɧɢ? ɉɨɫɨɱɟɬɟ ɪɟɲɚɜɚɧɚ ɡɚɞɚɱɚ, ɞɨ ɤɨяɬɨ ɦɨɠɟ ɞɚ ɫɟ ɫɜɟɞɟ ɬɚɡɢ. 

 

Задача 18: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ n ɪɚɡɥɢɱɧɢ ɬɨɩɤɢ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɫɬɚɜяɬ ɜ k 

ɧɟɪɚɡɥɢɱɢɦɢ ɭɪɧɢ?  

 

Задача 19: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ n ɧɟɪɚɡɥɢɱɢɦɢ ɬɨɩɤɢ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɫɬɚɜяɬ ɜ k 

ɧɟɪɚɡɥɢɱɢɦɢ ɭɪɧɢ?  

 

Задача 20: Дɨ ɤɨɣ ɨɬ ɩɪɟɞɢɲɧɢɬɟ ɱɟɬɢɪɢ ɩɪɨɛɥɟɦɚ ɡɚ ɪɚɡɩɨɥɚɝɚɧɟ ɧɚ 
ɬɨɩɤɢ ɜ ɭɪɧɢ  ɦɨɠɟ ɞɚ ɫɟ ɫɜɟɞɟ ɫɥɟɞɧɚɬɚ ɡɚɞɚɱɚ? • Кɨɥɤɨ ɫɚ ɪɚɡɥɢɱɧɢɬɟ ɜɴɡɦɨɠɧɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɧɚ ɞɢɫɤɨɜɟɬɟ ɩɪɢ 

ɪɟɲɚɜɚɧɟ ɧɚ ɡɚɞɚɱɚɬɚ ɡɚ Хɚɧɨɣɫɤɢɬɟ ɤɭɥɢ? • Кɨɥɤɨ ɫɚ ɪɟɲɟɧɢяɬɚ ɧɚ ɭɪɚɜɧɟɧɢɟɬɨ x+y+u=73 • Кɨɥɤɨ ɫɚ ɪɚɡɛɢɜɚɧɢяɬɚ ɧɚ ɧɚɬɭɪɚɥɧɨɬɨ ɱɢɫɥɨ n ɧɚ ɫɴɛɢɪɚɟɦɢ ɛɟɡ ɞɚ 
ɫɟ ɨɬɱɢɬɚ ɪɟɞɴɬ ɢɦ? 

 

Задача 21: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɦɨɝɚɬ ɞɚ ɫɟ ɪɚɡɩɨɥɠɚɬ 8 ɬɨɩɚ ɧɚ ɲɚɯɦɚɬɧɚɬɚ 
ɞɴɫɤɚ ɬɚɤɚ, ɱɟ ɞɚ ɧɟ ɫɟ ɫɬɪɟɥяɬ ɟɞɢɧ ɞɪɭɝ? 

 

Задача 22: ɉɨ ɤɨɥɤɨ ɧɚɱɢɧɚ ɦɨɝɚɬ ɞɚ ɫɟ ɪɚɡɩɨɥɠɚɬ 8 ɰɚɪɢɰɢ ɧɚ ɲɚɯɦɚɬɧɚɬɚ 
ɞɴɫɤɚ ɬɚɤɚ, ɱɟ ɞɚ ɧɟ ɫɟ ɡɚɫɬɪɚɲɚɜɚɬ ɟɞɧɚ ɞɪɭɝɚ? 
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Тɟɦɚ 8: КɈɆȻИɇȺТɈɊИКȺ - ɩɪɨɞɴɥɠɟɧɢɟ 
ɉɪɢɧɰɢɩ ɡɚ ȼɤɥɸɱɜɚɧɟ ɢ Иɡɤɥɸɱɜɚɧɟ 

 

 

Ɏɨɪɦɭɥɢɪɨɜɤɚ 1: 

Дɚɞɟɧɚ ɟ ɮɚɦɢɥɢɹɬɚ ɨɬ ɦɧɨɠɟɫɬɜɚ { ,i∈I }. Тɨɝɚɜɚ   Ai n

|A 1∩A 2 …∩A
n
|=|A|-∑ +∈I |A|

n
i i ∑ ∩∈< I |AA|

n
ji ji +…+(-1) | | n

A...AA n21 ∩∩∩
 

Ɏɨɪɦɭɥɢɪɨɜɤɚ 2:

Дɚɞɟɧɨ ɟ ɦɧɨɠɟɫɬɜɨ Ⱥ ɢ ɧɚ n ɛɪɨɣ ɫɜɨɣɫɬɜɚ { }, ɩɪɨɜɟɪɢɦɢ ɡɚ 
ɜɫɟɤɢ ɟɞɢɧ ɨɬ ɧɟɝɨɜɢɬɟ ɟɥɟɦɟɧɬɢ. ɇɟɤɚ ɫ N( ) ɞɚ ɨɡɧɚɱɢɦ ɛɪɨɹ ɧɚ 
ɟɥɟɦɟɧɬɢɬɟ, ɤɨɢɬɨ ɢɡɩɴɥɧɹɜɚɬ ɫɜɨɣɫɬɜɚɬɚ , ɚ ɫ N(

s,...s,s n21

si,...si k1

si,...si k1
si,...si k1

) – ɛɪɨɹ ɧɚ 
ɬɟɡɢ ɟɥɟɦɟɧɬɢ, ɤɨɢɬɨ ɧɟ ɢɡɩɴɥɧɹɜɚɬ ɫɜɨɣɫɬɜɚɬɚ . Тɨɝɚɜɚ si,...si k1

N( si,...,si n1
)=|A|- + -…+(-1)  ∑∈I )s(N

n
i i ∑ ∈< I )s,s(N

n
ji ji )s,...,s(N n1

n

 

Задачи: 

 

Задача 1: ȼ ɝɪɭɩɚ ɫɬɭɞɟɧɬɢ ɜɫɟɤɢ ɱɨɜɟɤ ɡɧɚɟ ɩɨɧɟ ɟɞɢɧ ɨɬ ɟɡɢɰɢɬɟ ɡɚ 
ɩɪɨɝɪɚɦɢɪɚɧɟ Java, C ɢ Pascal. Иɡɜɟɫɬɧɨ ɟ, ɱɟ 15 ɞɭɲɢ ɡɧɚɹɬ Java, 13 ɞɭɲɢ 

ɡɧɚɹɬ C ɢ 10 ɱɨɜɟɤɚ ɡɧɚɹɬ Pascal. C ɢ Java ɡɧɚɹɬ 5 ɱɨɜɟɤɚ, C ɢ Pascal ɫɴɳɨ 5, 

ɚ Java ɢ Pascal - 3. Тɪɢɦɚ ɞɭɲɢ ɡɧɚɹɬ ɢ ɬɪɢɬɟ ɟɡɢɤɚ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ. Ɉɬ 
ɤɨɥɤɨ ɞɭɲɢ ɫɟ ɫɴɫɬɨɢ ɝɪɭɩɚɬɚ? 

 

Ɋɟɲɟɧɢɟ:  Ɉɡɧɚɱɚɜɚɦɟ ɫ J ɦɧɨɠɟɫɬɜɨɬɨ ɨɬ ɫɬɭɞɟɧɬɢɬɟ, ɡɧɚɟɳɢ Java, ɫ C  

ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɬɟɡɢ, ɡɧɚɟɳɢ C, ɫ P ɦɧɨɠɟɫɬɜɨɬɨ ɧɚ ɡɧɚɟɳɢɬɟ Pascal, ɫ JC 

ɡɧɚɟɳɢɬɟ Java ɢ C, ɫ JP ɡɧɚɟɳɢɬɟ Java ɢ Pascal, ɫ CP ɡɧɚɟɳɢɬɟ C ɢ Pascal, ɫ 
JCP ɡɧɚɟɳɢɬɟ ɬɪɢ ɟɡɢɤɚ, ɚ ɫ ɏ – ɛɪɨɹ ɧɚ ɜɫɢɱɤɢ ɫɬɭɞɟɧɬɢ. ɉɪɢɥɚɝɚɧɟɬɨ ɧɚ 
ɉɪɢɧɰɢɩɚ ɡɚ ɜɤɥɸɱɜɚɧɟ ɢ ɢɡɤɥɸɱɜɚɧɟ ɧɢ ɞɚɜɚ ɫɥɟɞɧɨɬɨ ɪɚɜɟɧɫɬɜɨ: 
  | PCJ ∩∩ |= |||)||||(||)||||(| PCJPCPJCJPCJX ∩∩−∩+∩+∩+++−  

Ɉɬ ɥɹɜɨ ɧɚ ɪɚɜɟɧɫɬɜɨɬɨ ɫɬɨɢ ɛɪɨɹɬ ɧɚ ɯɨɪɚɬɚ, ɤɨɢɬɨ ɧɟ ɡɧɚɹɬ ɧɢɬɨ ɟɞɢɧ ɟɡɢɤ 
ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ, ɩɨ ɭɫɥɨɜɢɟ 0. 

   0 = X - (15+13+10) + (5+5+3) - 3 

   X = 28 

 

Задача 2: Кɨɥɤɨ ɫɚ ɱɢɫɥɚɬɚ ɨɬ 1 ɞɨ 100, ɤɨɢɬɨ ɧɟ ɫɟ ɞɟɥɹɬ ɧɚ ɧɢɬɨ ɟɞɧɨ ɨɬ 
ɱɢɫɥɚɬɚ 2, 3, 5 ɢ 7? 

 

Задача 3: Дɚɞɟɧɢ ɫɚ ɦɧɨɠɟɫɬɜɚɬɚ |A| = n ɢ |B| = m. Кɚɤɴɜ ɟ ɛɪɨɹɬ ɧɚ 
ɮɭɧɤɰɢɢɬɟ f:A→B, ɤɨɢɬɨ ɫɚ ɫɸɪɟɤɰɢɢ? 
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Задача 4: Кɨɥɤɨ ɫɚ ɩɟɪɦɭɬɚɰɢɢɬɟ ɧɚ n ɟɥɟɦɟɧɬɚ, ɜ ɤɨɢɬɨ ɧɢɤɨɣ ɟɥɟɦɟɧɬ ɧɟ 
ɟ ɧɚ ɦɹɫɬɨɬɨ ɫɢ? 

 

Задача 5: Кɨɥɤɨ ɫɚ ɩɟɪɦɭɬɚɰɢɢɬɟ ɧɚ n ɟɥɟɦɟɧɬɚ, ɜ ɤɨɢɬɨ ɬɨɱɧɨ r ɟɥɟɦɟɧɬɚ 
ɫɚ ɧɚ ɦɟɫɬɚɬɚ ɫɢ? 

 

 

Задача 6: Дɚɞɟɧɚ ɟ ɮɚɦɢɥɢɹɬɚ ɨɬ ɦɧɨɠɟɫɬɜɚ { ,i∈I }.  Дɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ: Ai n

   |U |= - +…+(-1)  |I Ani i∈ ∑∈I |A|
n

i i ∑ ∩∈< I |AA|
n

ji ji
1−n

A...AA n21 ∩∩∩ | 

 

Задача 7: Кɨɥɤɨ ɫɚ n-ɡɧɚɱɧɢɬɟ ɞɟɫɟɬɢɱɧɢ ɱɢɫɥɚ, ɜ ɱɢɣɬɨ ɡɚɩɢɫ ɭɱɚɫɬɜɚɬ 
ɜɫɢɱɤɢ ɞɟɫɟɬɢɱɧɢ ɰɢɮɪɢ? 

 

Задача 8: Кɨɥɤɨ ɫɚ ɞɭɦɢɬɟ ɧɚɞ ɚɡɛɭɤɚɬɚ {a,b,c}, ɤɨɢɬɨ ɫɴɞɴɪɠɚɬ ɩɨ ɞɜɟ 
ɛɭɤɜɢ ɨɬ ɜɫɟɤɢ ɜɢɞ ɢ ɜ ɤɨɢɬɨ ɧɹɦɚ ɟɞɧɚɤɜɢ ɫɴɫɟɞɧɢ ɛɭɤɜɢ? 

 

Задача 9: Кɪɚɣ ɤɪɴɝɥɚ ɦɚɫɚ ɬɪɹɛɜɚ ɞɚ ɫɟ ɧɚɫɬɚɧɹɬ n ɞɜɨɣɤɢ ɜɪɚɠɞɭɜɚɳɢ 

ɪɢɰɚɪɢ, ɬɚɤɚ ɱɟ ɧɢɤɨɢ ɞɜɚɦɚ, ɤɨɢɬɨ ɜɪɚɠɞɭɜɚɬ ɞɚ ɧɟ ɫɚ ɫɴɫɟɞɧɢ. ɉɨ ɤɨɥɤɨ 

ɧɚɱɢɧɚ ɦɨɠɟ ɞɚ ɫɬɚɧɟ ɬɨɜɚ? 

 

Задача 10:  ȼɫɹɤɨ ɤɜɚɞɪɚɬɱɟ ɧɚ ɦɪɟɠɚ nxn ɫɟ ɨɰɜɟɬɹɜɚ  ɜ ɟɞɢɧ ɨɬ k 

ɰɜɹɬɚ. Дɚ ɫɟ ɧɚɦɟɪɢ: 

1. Ȼɪɨɹɬ ɧɚ ɨɰɜɟɬɹɜɚɧɢɹɬɚ ɧɚ ɤɜɚɞɪɚɬɱɟɬɚɬɚ ɨɬ ɤɨɧɬɭɪɚ (ɩɴɪɜɢɹ ɢ 

ɩɨɫɥɟɞɧɢɹ ɪɟɞ ɢ ɩɴɪɜɢɹ ɢ ɩɨɫɥɟɞɧɢɹ ɫɬɴɥɛ) ɧɚ ɦɪɟɠɚɬɚ ɫ 
ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɞɜɚ ɰɜɹɬɚ; 

2. Ȼɪɨɹɬ ɧɚ ɨɰɜɟɬɹɜɚɧɢɹɬɚ ɧɚ ɤɜɚɞɪɚɬɱɟɬɚɬɚ, ɧɟɩɪɢɧɚɞɥɟɠɚɳɢ ɧɚ 
ɤɨɧɬɭɪɚ ɧɚ ɦɪɟɠɚɬɚ; 

3. Ȼɪɨɹɬ ɧɚ ɨɰɜɟɬɹɜɚɧɢɹɬɚ ɧɚ ɤɜɚɞɪɚɬɱɟɬɚɬɚ, ɧɟɩɪɢɧɚɞɥɟɠɚɳɢ ɧɚ 
ɤɨɧɬɭɪɚ ɧɚ ɦɪɟɠɚɬɚ, ɬɚɤɢɜɚ ɱɟ ɜɫɟɤɢ ɰɜɹɬ ɫɟ ɫɪɟɳɚ ɩɨɧɟ ɜɟɞɧɴɠ 

4. Ȼɪɨɹɬ ɧɚ ɨɰɜɟɬɹɜɚɧɢɹɬɚ ɧɚ ɦɪɟɠɚɬɚ, ɬɚɤɢɜɚ ɱɟ ɤɨɧɬɭɪɴɬ ɣ ɟ 
ɞɜɭɰɜɟɬɟɧ, ɚ ɜ ɨɫɬɚɧɚɥɚɬɚ ɱɚɫɬ ɨɬ ɧɟɹ  ɜɫɟɤɢ ɰɜɹɬ ɫɟ ɫɪɟɳɚ ɩɨɧɟ 
ɜɟɞɧɴɠ. 
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Ɍɟɦɚ 9: ɊȿɄɍɊȿɇɌɇɂ ɈɌɇɈɒȿɇɂə 

 

 

Ɋɟɤɭɪɟɧɬɧɢ ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɪɟɤɭɪɫɢɜɧɢ ɞɟɮɢɧɢɰɢɢ. ɋɴɫɬɚɜяɧɟ ɧɚ 
ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢя. 

 

ɉɪɢɦɟɪ 1: Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɪɟɤɭɪɟɧɬɧɚ ɡɚɜɢɫɢɦɨɫɬ ɡɚ ɛɪɨя ɧɚ ɧɚɱɢɧɢɬɟ, ɩɨ ɤɨɢɬɨ n 

ɪɚɡɥɢɱɧɢ ɩɪɟɞɦɟɬɚ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɞɪɟɞяɬ ɜ ɪɟɞɢɰɚ: 
Решение: Ⱦɚ ɨɡɧɚɱɢɦ ɛɪɨя ɧɚ ɩɨɞɪɟɠɞɚɧɢяɬɚ ɧɚ n ɟɥɟɦɟɧɬɚ ɫ . Ɂɚɞɚɱɚɬɚ ɡɚ 
ɩɨɞɪɟɠɞɚɧɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ ɦɨɠɟ ɞɚ ɫɟ ɫɜɟɞɟ ɞɨ ɪɟɲɟɧɢɟ ɧɚ ɞɜɟ ɡɚɞɚɱɢ: 

np

- ɩɴɪɜɚɬɚ ɟ ɞɚ ɫɟ ɢɡɛɟɪɟ ɟɥɟɦɟɧɬɴɬ, ɤɨɣɬɨ ɡɚɟɦɚ ɩɴɪɜɨ ɦяɫɬɨ – ɬɨɜɚ ɦɨɠɟ ɞɚ 
ɫɬɚɧɟ ɩɨ n ɧɚɱɢɧɚ; 

- ɜɬɨɪɚɬɚ ɟ ɡɚ ɩɨɞɪɟɠɞɚɧɟ ɧɚ ɨɫɬɚɧɚɥɢɬɟ  n-1 ɟɥɟɦɟɧɬɚ, ɤɨɟɬɨ ɫɬɚɜɚ ɩɨ  

ɧɚɱɢɧɚ. 
1-np

ȿɞɢɧ ɩɪɟɞɦɟɬ ɦɨɠɟɦ ɞɚ ɧɚɪɟɞɢɦ ɩɨ ɟɞɢɧɫɬɜɟɧ ɧɚɱɢɧ, ɬ.ɟ. ɩɨɥɭɱɚɜɚɦɟ . 1=p1

Ɍɚɤɚ ɩɨɥɭɱɢɯɦɟ ɫɥɟɞɧɨɬɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɢ ɫɴɨɬɜɟɬɧɨ ɧɚɱɚɥɧɨ ɭɫɥɨɜɢɟ: 
 , n>1 1-nn np=p

  1=p1

 

ɉɪɢɦɟɪ 2: ɇɟɤɚ ɟ ɞɚɞɟɧɚ ɫɬɴɥɛɚ ɫ n ɫɬɴɩɚɥɚ ɢ ɦɨɠɟɦ ɞɚ я ɢɡɤɚɱɢɦ ɤɚɬɨ 
ɫɬɴɩɜɚɦɟ ɩɪɟɡ ɟɞɧɨ ɢɥɢ ɩɪɟɡ ɞɜɟ ɫɬɴɩɚɥɚ. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɪɟɤɭɪɟɧɬɧɚ ɡɚɜɢɫɢɦɨɫɬ 
ɡɚ ɛɪɨя ɧɚ ɧɚɱɢɧɢɬɟ, ɩɨ ɤɨɢɬɨ ɦɨɠɟɦ ɞɚ ɢɡɤɚɱɢɦ ɫɬɴɥɛɚɬɚ. 
Решение: Ɉɱɟɜɢɞɧɨ, ɫɬɴɥɛɚ ɫ ɟɞɧɨ ɫɬɴɩɚɥɨ ɦɨɠɟɦ ɞɚ ɢɡɤɚɱɢɦ ɩɨ ɟɞɢɧɫɬɜɟɧ 

ɧɚɱɢɧ, ɚ ɬɚɤɚɜɚ ɫ ɞɜɟ ɫɬɴɩɚɥɚ – ɩɨ ɞɜɚ ɧɚɱɢɧɚ. ɇɟɤɚ ɫɬɴɥɛɚɬɚ ɢɦɚ ɩɨɧɟ ɬɪɢ 

ɫɬɴɩɚɥɚ. Ⱦɚ ɨɡɧɚɱɢɦ ɛɪɨя ɧɚ ɪɚɡɥɢɱɧɢɬɟ ɢɡɤɚɱɜɚɧɢя ɫ  ɂɡɤɚɱɜɚɧɟɬɨ ɦɨɠɟɦ ɞɚ 
ɡɚɩɨɱɧɟɦ ɩɨ ɞɜɚ ɧɚɱɢɧɚ: 

na

- ɞɚ ɢɡɤɚɱɢɦ ɟɞɧɨ ɫɬɴɩɚɥɨ, ɫɥɟɞ ɤɨɟɬɨ ɨɫɬɚɜɚ ɞɚ ɢɡɤɚɱɢɦ ɨɫɬɚɧɚɥɢɬɟ n-1 ɩɨ 
 ɧɚɱɢɧɚ; 1-na

- ɞɚ ɢɡɤɚɱɢɦ ɞɜɟ ɫɬɴɩɚɥɚ, ɫɥɟɞ ɤɨɟɬɨ ɨɫɬɚɜɚ ɞɚ ɢɡɤɚɱɢɦ ɨɫɬɚɧɚɥɢɬɟ n-2 ɩɨ 
 ɧɚɱɢɧɚ; 2-na

Ɍɚɤɚ ɩɨɥɭɱɚɜɚɦɟ ɫɥɟɞɧɨɬɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ   
  , n>2 2-n1nn a+a=a

    1=a1 2=a2

 

ɉɪɢɦɟɪ 3: Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɪɟɤɭɪɟɧɬɧɚ ɡɚɜɢɫɢɦɨɫɬ ɡɚ ɛɪɨя ɧɚ ɩɪɟɦɟɫɬɜɚɧɢяɬɚ ɧɚ 
ɞɢɫɤɨɜɟ ɜ ɡɚɞɚɱɚɬɚ ɡɚ Хɚɧɨɣɫɤɢɬɟ ɤɭɥɢ. 
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Решение:  ɇɟɤɚ ɨɡɧɚɱɢɦ ɫ  ɦɢɧɢɦɚɥɧɢя ɛɪɨɣ ɩɪɟɦɟɫɬɜɚɧɢя, ɧɟɨɛɯɨɞɢɦɢ ɡɚ n  

ɞɢɫɤɚ. Ʌɟɫɧɨ ɫɟ ɜɢɠɞɚ, ɱɟ  ɢ   . Ɂɚɞɚɱɚɬɚ ɡɚ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ  n ɞɢɫɤɚ 
ɦɨɠɟ ɞɚ ɫɟ ɫɜɟɞɟ ɞɨ ɪɟɲɚɜɚɧɟ ɧɚ ɬɪɢ ɡɚɞɚɱɢ: 

nT

1=T1 3=T2

- ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ n-1 ɞɢɫɤɚ ɧɚ ɩɨɦɨɳɧɢя ɫɬɴɥɛ; 

- ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɟɞɢɧ  ɞɢɫɤ ɧɚ ɤɪɚɣɧɢя ɫɬɴɥɛ; 

- ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ n-1 ɞɢɫɤɚ ɨɬ ɩɨɦɨɳɧɢя ɧɚ ɤɪɚɣɧɢя ɫɬɴɥɛ. 

Ɉɬ ɬɨɜɚ ɫɥɟɞɜɚ ɧɟɪɚɜɟɧɫɬɜɨɬɨ: 
  1+T2ืT 1-nn

  

Ɂɚ ɞɚ ɫɟ ɩɪɟɦɟɫɬɢ ɧɚɣ-ɝɨɥɟɦɢяɬ ɞɢɫɤ, ɬɪяɛɜɚ ɜɫɢɱɤɢ ɨɫɬɚɧɚɥɢ ɞɚ ɫɚ ɧɚ 
ɩɨɦɨɳɧɢя ɫɬɴɥɛ, ɚ ɬɨɜɚ ɫɬɚɜɚ ɫ ɧɚɣ-ɦɚɥɤɨ  ɩɪɟɦɟɫɬɜɚɧɢя. ɉɨɫɥɟ ɡɚ ɞɚ ɫɟ 
ɜɴɪɧɚɬ ɬɟɡɢ ɞɢɫɤɨɜɟ ɧɚ ɤɪɚɣɧɢя ɫɬɴɥɛ ɫɚ ɧɟɨɛɯɨɞɢɦɢ ɩɨɧɟ ɨɳɟ ɬɨɥɤɨɜɚ 
ɨɩɟɪɚɰɢɢ. Ɉɬ ɬɭɤ ɥɟɫɧɨ ɫɟ ɜɢɠɞɚ ɜɟɪɧɨɫɬɬɚ ɢ ɧɚ ɨɛɪɚɬɧɨɬɨ ɧɟɪɚɜɟɧɫɬɜɨ: 

1-nT

  1+T2ุT 1-nn

Ɍɚɤɚ ɫɬɢɝɚɦɟ ɞɨ ɫɥɟɞɧɨɬɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɢ ɧɚɱɚɥɧɨ ɭɫɥɨɜɢɟ: 
  1=T1

  1+T2=T 1-nn

 

 

Лɢɧɟɣɧɢ ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢɟ ɫ ɩɨɫɬɨяɧɧɢ ɤɨɟɮɢɰɢɟɧɬɢ 

 

Ɉɛɳɢяɬ ɜɢɞ ɧɚ ɥɢɧɟɣɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɫ ɩɨɫɬɨяɧɧɢ ɤɨɟɮɢɢɰɟɧɬɢ ɟ: 
 )n(f=sc+...+sc+sc+sc k-nk2-n21-n1n0  

ɤɴɞɟɬɨ  ɫɚ ɤɨɧɫɬɚɧɬɢ. k,...,2,1,0=i,ci

 

Ɋɟɞɴɬ ɧɚ ɥɢɧɟɣɧɨɬɨ ɪɟɤɭɪɟɧɬɧɨ ɭɪɚɜɧɟɧɢɟ ɟ k ɬɨɝɚɜɚ, ɤɨɝɚɬɨ 0≠c,0≠c k0  

 

Хɨɦɨɝɟɧɧɨ ɟ ɥɢɧɟɣɧɨɬɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɬɨɝɚɜɚ, ɤɨɝɚɬɨ . В 

ɩɪɨɬɢɜɟɧ ɫɥɭɱɚɣ ɨɬɧɨɲɟɧɢɟɬɨ ɟ ɧɟɯɨɦɨɝɟɧɧɨ. 

0=)n(f

 

Лɢɧɟɣɧɢ ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢя ɨɬ ɩɴɪɜɢ ɪɟɞ 

 

Ɉɛɳɢяɬ ɜɢɞ ɧɚ ɥɢɧɟɣɧɨ хɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨшɟɧɢɟ ɨɬ ɩъɪɜɢ ɪɟɞ ɟ: 
  0>n ,sc=sc 1-n1n0

  A=s0

ɤɴɞɟɬɨ  ɫɚ ɤɨɧɫɬɚɧɬɢ, ɚ  ɟ ɧɚɱɚɥɧɨ ɭɫɥɨɜɢɟ.  10 c,c A=s0

 

ɋɴɳɨɬɨ ɨɬɧɨɲɟɧɢɟ ɦɨɠɟ ɞɚ ɫɟ ɡɚɩɢɲɟ ɜɴɜ ɜɢɞɚ: 

 2



  0>n ,rs=s 1-nn

  A=s0

 

ɉɪɢ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɢɥɚɝɚɧɟ ɧɚ ɪɟɤɭɪɟɧɬɧɚɬɚ ɡɚɜɢɫɢɦɨɫɬ ɩɨɥɭɱɚɜɚɦɟ: 
  

n
0

n
1-n

3
2-n

2
1-nn Ar=sr=...=sr=sr=rs=s

 

Ɍɚɤɚ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɟ ɝɟɨɦɟɬɪɢɱɧɚ ɩɪɨɝɪɟɫɢя ɫ 
ɱɚɫɬɧɨ r. 

 

Ɉɛɳɢяɬ ɜɢɞ ɧɚ ɥɢɧɟɣɧɨ ɧɟхɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨшɟɧɢɟ ɨɬ ɩъɪɜɢ ɪɟɞ ɟ: 
  0>n ,c+sc=sc 21-n1n0

  A=s0

ɤɴɞɟɬɨ  ɫɚ ɤɨɧɫɬɚɧɬɢ, ɚ  ɟ ɧɚɱɚɥɧɨ ɭɫɥɨɜɢɟ.  210 c,c,c A=s0

 

ɋɴɳɨɬɨ ɨɬɧɨɲɟɧɢɟ ɦɨɠɟ ɞɚ ɫɟ ɡɚɩɢɲɟ ɜɴɜ ɜɢɞɚ: 
  0>n ,c+rs=s n1-nn

  A=s0

 

ɉɪɢ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɢɥɚɝɚɧɟ ɧɚ ɪɟɤɭɪɟɧɬɧɚɬɚ ɡɚɜɢɫɢɦɨɫɬ ɩɨɥɭɱɚɜɚɦɟ: 

  

i

n

1=i

i-nn
i

n

1=i

i-n
0

n

n1-n2-n
2

n1-nn

cr+Ar=cr+sr=     

=................................................=     

=c+rc+sr=c+rs=s

∑∑

Аɤɨ  ɟ ɤɨɧɫɬɚɧɬɚ, ɧɚɩɪɢɦɟɪ  k, ɬɨ ɪɟɲɟɧɢɟɬɨ ɢɡɝɥɟɠɞɚ ɬɚɤɚ: nc

 

1=r              ,kn+A=s

1≠r  ,
1-r

1-r
k+Ar=s

n

n
n

n  

 

Вɴɜ ɜɬɨɪɢя ɫɥɭɱɚɣ ɪɟɲɟɧɢɟɬɨ ɟ ɚɪɢɬɦɟɬɢɱɧɚ ɩɪɨɝɪɟɫɢя ɫ ɪɚɡɥɢɤɚ k. 

 

ɂɬɟɪɚɬɢɜɧɢ ɦɟɬɨɞɢ ɡɚ ɪɟɲɚɜɚɧɟ ɧɚ ɥɢɧɟɣɧɢ ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢя 

 

ɋ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ ɩɪɢɥɚɝɚɧɟ ɧɚ ɪɟɤɭɪɟɧɬɧɚɬɚ ɡɚɜɢɫɢɦɨɫɬ ɫɟ ɞɨɫɬɢɝɚ ɞɨ ɪɟɲɟɧɢɟ. 
ɓɟ ɪɚɡɝɥɟɞɚɦɟ ɫɥɟɞɧɢя ɩɪɢɦɟɪ: 

  
3=s

1>n  ,2+s=s

1

1-nn
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1. Ʉɚɬɨ ɫɟ ɡɚɩɨɱɧɟ ɨɬ   ɢ ɫɟ ɞɜɢɠɢɦ ɧɚɡɚɞ ɤɴɦ   ns 1s

  

1)-2.(n+3=    

=)1-n.(2+s=    

=2).1-n(+)2+s(=    

=...........................................=    

=2.3+s=2.2+2)+(s=    

=2.2+s=2+2)+(s=    

=2+s=s

1

1)-(n-n

3-n3-n

2-n2-n

1-nn

 

2. Ʉɚɬɨ ɫɟ ɡɚɩɨɱɧɟ ɨɬ  ɢ ɫɟ ɞɜɢɠɢɦ ɧɚɩɪɟɞ ɤɴɦ  1s ns

  

1)-2.(n+3=    

=2).1n(+s=2+)2).2-n(+s(=)2+s(= s

=...........................................=    

=2.3+s=2+)2.2+s(=2+s=s

2.2+s=2+)2+s(=2+s=s

2+s=s

111-nn

1134

1123

12

 

Ɋɟɲɚɜɚɧɟ ɧɚ ɥɢɧɟɣɧɢ ɯɨɦɨɝɟɧɧɢ ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢя 

ɇɟɤɚ ɟ ɞɚɞɟɧɨ ɥɢɧɟɣɧɨɬɨ ɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ: 
 0=sc+...+sc+sc+sc k-nk2-n21-n1n0   

 

Ɋɚɡɝɥɟɠɞɚɦɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ, ɤɨɟɬɨ 
ɢɦɚ ɜɢɞɚ: 
 0=c+...+rc+rc+rc k

2-k
2

1-k
1

k
0    

Аɤɨ  ɟ ɪɟɲɟɧɢɟ ɧɚ ɬɨɜɚ ɭɪɚɜɧɟɧɢɟ, ɬɨ , ɤɴɞɟɬɨ А ɟ ɤɨɧɫɬɚɧɬɚ, ɟ ɪɟɲɟɧɢɟ ɧɚ 
ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ. 

1r 1r.A

Ɍɴɣ ɤɚɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ ɟ ɨɬ ɫɬɟɩɟɧ  k, ɬɨ ɢɦɚ k  ɤɨɪɟɧɚ. 
 

Ɋɚɡɥɢɱɚɜɚɦɟ ɞɜɚ ɨɫɧɨɜɧɢ ɫɥɭɱɚя: 
 

ɋɥɭɱɚɣ 1: Вɫɢɱɤɢɬɟ k ɤɨɪɟɧɚ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ ɫɚ ɪɚɡɥɢɱɧɢ. 

Ɍɨɝɚɜɚ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɢɦɚ ɜɢɞɚ: 
n
kk

n
33

n
22

n
11n rA+...+rA+rA+rA=s  

 4



ɤɴɞɟɬɨ k21 r,...,r,r  ɫɚ ɤɨɪɟɧɢɬɟ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ, ɚ ɤɨɧɫɬɚɧɬɢɬɟ 

k21 A,...,A,A   ɫɥɟɞɜɚ ɞɚ ɛɴɞɚɬ ɨɩɪɟɞɟɥɟɧɢ ɨɬ ɧɚɱɚɥɧɢɬɟ ɭɫɥɨɜɢя. 
 

ɉɪɢɦɟɪ: Ⱦɚ ɫɟ ɪɟɲɢ ɥɢɧɟɣɧɨɬɨ ɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɨɬ ɜɬɨɪɢ ɪɟɞ: 

  
3=s  ,0=s

2ุn  ,0=s10+s7-s

10

2-n1-nn

 

Ɋɟɲɟɧɢɟ: Хɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ ɢɦɚ ɜɢɞɚ: 
  0=10+r7-r2

ɂ ɢɦɚ ɞɜɚ ɪɚɡɥɢɱɧɢ ɪɟɚɥɧɢ ɤɨɪɟɧɚ:    ɢ   . 2=r1 5=r2

 

Ɍɚɤɚ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɟ: 
  

n
2

n
1n )5(A+)2(A=s

 

Ʉɚɬɨ ɫɟ ɜɡɟɦɚɬ ɩɪɟɞ ɜɢɞ ɧɚɱɚɥɧɢɬɟ ɭɫɥɨɜɢя ɫɟ ɩɨɥɭɱɚɜɚɬ ɫɥɟɞɧɢɬɟ ɭɪɚɜɧɟɧɢя: 

  
3=A5+A2

0=A+A

21

21

 

Ɉɬɤɴɞɟɬɨ ɩɨɥɭɱɚɜɚɦɟ:  ,   1-=A1 1=A2

ɋɥɟɞɨɜɚɬɟɥɧɨ ɪɟɲɟɧɢɟɬɨ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɫ ɞɚɞɟɧɢɬɟ ɧɚɱɚɥɧɢ 

ɭɫɥɨɜɢя ɟ: 
nn

n 5+2=s  

 

ɋɥɭɱɚɣ 2: Хɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ ɢɦɚ ɤɪɚɬɧɢ ɤɨɪɟɧɢ. Ɍɨɝɚɜɚ ɨɛɳɨɬɨ 
ɪɟɲɟɧɢɟ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɢɦɚ ɜɢɞɚ: 

  
n
i

p

1=i

1-t
it2i1in r)n.A+...+n.A+A(=s ∑ i

i

ɤɚɬɨ  ɫɚ ɪɚɡɥɢɱɧɢɬɟ ɤɨɪɟɧɢ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ, ɚ 
  ɫɚ ɤɨɧɫɬɚɧɬɢ, ɤɨɢɬɨ ɳɟ ɛɴɞɚɬ ɨɩɪɟɞɟɥɟɧɢ ɨɬ 

ɧɚɱɚɥɧɢɬɟ ɭɫɥɨɜɢя. 

p21 r,...,r,r

p1,2,...,=i  ,t1,2,...,=j  ,A iij

 

ɉɪɢɦɟɪ: Ⱦɚ ɫɟ ɪɟɲɢ ɥɢɧɟɣɧɨɬɨ ɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɨɬ ɜɬɨɪɢ ɪɟɞ: 

  
6=s  ,1=s

2ุn  ,0=s4+s4-s

10

2-n1-nn

 

Ɋɟɲɟɧɢɟ: Хɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ ɢɦɚ ɜɢɞɚ: 

 5



  0=4+r4-r2

ɂ ɢɦɚ ɞɜɚ ɪɚɜɧɢ ɪɟɚɥɧɢ ɤɨɪɟɧɚ:  . 2=r=r 21

Ɍɚɤɚ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɟ: 
  

n
21n 2)n.A+A(=s

 

ɉɪɢ ɩɪɢɥɚɝɚɧɟ ɧɚ ɧɚɱɚɥɧɢɬɟ ɭɫɥɨɜɢя ɫɟ ɩɨɥɭɱɚɜɚ ɫɢɫɬɟɦɚɬɚ ɭɪɚɜɧɟɧɢя: 

  
6=A2+A2

1=A

21

1

ɱɢɟɬɨ ɪɟɲɟɧɢɟ ɟ:    ,   1=A1 2=A2

 

ɋɥɟɞɨɜɚɬɟɥɧɨ ɪɟɲɟɧɢɟɬɨ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɫ ɞɚɞɟɧɢɬɟ ɧɚɱɚɥɧɢ 

ɭɫɥɨɜɢя ɟ: 
0ุn  ,22n)+(1=s n

n  

 

Ɋɟɲɚɜɚɧɟ ɧɚ ɥɢɧɟɣɧɢ ɧɟɯɨɦɨɝɟɧɧɢ ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢя 

ɇɟɤɚ ɟ ɞɚɞɟɧɨ ɥɢɧɟɣɧɨɬɨ ɧɟɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ: 
 )n(f=sc+...+sc+sc+sc k-nk2-n21-n1n0  (*) 

Ɉɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɥɢɧɟɣɧɨɬɨ ɧɟɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɢɦɚ ɜɢɞɚ: 
  

p
n

h
nn s+s=s

ɤɴɞɟɬɨ   ɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɫɴɨɬɜɟɬɧɨɬɨ ɥɢɧɟɣɧɨ ɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ 

ɨɬɧɨɲɟɧɢɟ, ɚ   ɟ ɱɚɫɬɧɨ ɪɟɲɟɧɢɟ ɧɚ ɧɟɯɨɦɨɝɟɧɧɨɬɨ. 

h
ns

p
ns

ɋɥɟɞɜɚɳɚɬɚ ɬɚɛɥɢɰɚ ɞɚɜɚ ɜɢɞɚ ɧɚ ɱɚɫɬɧɨɬɨ ɪɟɲɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬ ɨɬ ɜɢɞɚ ɧɚ 
f(n). 

 

f(n) ɑɚɫɬɧɨ ɪɟɲɟɧɢɟ 
k=const P=const 

a
n
, ɤɴɞɟɬɨ  a=const ɧɟ ɟ ɤɨɪɟɧ ɧɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɬɨ ɭɪɚɜɧɟɧɢɟ 
Pa

n

a
n
, ɤɴɞɟɬɨ  a=const ɟ ɤɨɪɟɧ ɧɚ Хɍ  

ɫ ɤɪɚɬɧɨɫɬ  m 

Pn
m
a

n

a0n
m 

+ a1n
m-1 

+ a2n
m-2

 +….+am

ɉɪɢɦɟɪ: a0n
3
 + a1n + a2

P0n
m
 + P1n

m-1
 +…+ Pm

ɉɪɢɦɟɪ: P0n
3
 + P1n + P0

a
n
(a0n

m 
+ a1n

m-1 
+ a2n

m-2
 +….+am) 

ɉɪɢɦɟɪ: bna
n

a
n
(P0n

m
 + P1n

m-1
 +…+ Pm) 

ɉɪɢɦɟɪ: an
(P0n + P1) 

c
n
(a0n

m 
+ a1n

m-1 
+ a2n

m-2
 +….+am), ɤɴɞɟɬɨ c

ɟ ɯɚɪɚɤɬ. ɤɨɪɟɧ ɫ ɤɪɚɬɧɨɫɬ  m 

c
n
n

m
(P0n

m
 + P1n

m-1
 +…+ Pm) 

 

a
n
 + b

n 
+ c, ɤɴɞɟɬɨ a, b, c ɫɚ ɤɨɧɫɬɚɧɬɢ P1a

n
 + Pb

n
 + P3
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Ʉɨɧɫɬɚɧɬɢɬɟ ɜ ɱɚɫɬɧɨɬɨ ɪɟɲɟɧɢɟ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɧɚɦɟɪɟɧɢ ɩɪɢ ɡɚɦɟɫɬɜɚɧɟɬɨ ɦɭ 
ɜ ɫɚɦɨɬɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ. 
 

ɉɪɢɦɟɪ: Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɧɟɯɨɦɨɝɟɧɧɨɬɨ ɥɢɧɟɣɧɨ ɪɟɤɭɪɟɧɬɧɨ 
ɨɬɧɨɲɟɧɢɟ: 

  
4=s

3=s2-s

0

n
1-nn

 

1. ɇɚɦɢɪɚɦɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɫɴɨɬɜɟɬɧɨɬɨ ɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ 
ɨɬɧɨɲɟɧɢɟ:  

  0=s2-s 1-nn

ɇɟɝɨɜɨɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨ ɭɪɚɜɧɟɧɢɟ  0=2-r  ɢɦɚ ɤɨɪɟɧ  r=2. 

ɋɥɟɞɨɜɚɬɟɥɧɨ, ɨɛɳɨɬɨ ɦɭ ɪɟɲɟɧɢɟ ɟ: 
   

nh
n 2A=s

 

2. Ɍɴɪɫɢɦ ɱɚɫɬɧɨ ɪɟɲɟɧɢɟ ɧɚ ɧɟɯɨɦɨɝɟɧɧɨɬɨ ɥɢɧɟɣɧɨ ɪɟɤɭɪɟɧɬɧɨ 
ɨɬɧɨɲɟɧɢɟ ɨɬ ɜɢɞɚ  , ɤɨɟɬɨ ɧɟ ɟ ɡɚɞɴɥɠɢɬɟɥɧɨ ɞɚ ɭɞɨɜɥɟɬɜɨɪяɜɚ 
ɧɚɱɚɥɧɨɬɨ ɭɫɥɨɜɢɟ. Ɂɚ ɞɚ ɧɚɦɟɪɢɦ ɤɨɧɫɬɚɧɬɚɬɚ Ɋ ɡɚɦɟɫɬɜɚɦɟ ɜ 
ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ: 

n3P

  

3=P ɤɴɞɟɬɨ ɨɬ ,3=3
3

P
  .ɟ.ɬ

3
3

P
=3P

3

2
-3P=3P2-3P

nn

nnn1-nn

 

 ɋɥɟɞɨɜɚɬɟɥɧɨ, ɱɚɫɬɧɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɪɟɤɭɪɟɧɬɧɨɬɨ ɨɬɧɨɲɟɧɢɟ ɟ: 
   

1+np
n 3=s

 

3. Ɍɚɤɚ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɧɟɯɨɦɨɝɟɧɧɨɬɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ ɟ: 
   

1+nnp
n

h
nn 3+2A=s+s=s

  

ɂ ɦɨɠɟɦ ɞɚ ɧɚɦɟɪɢɦ ɫɬɨɣɧɨɫɬɬɚ ɧɚ А, ɤɨяɬɨ ɭɞɨɜɥɟɬɜɨɪяɜɚ ɧɚɱɚɥɧɢɬɟ 
ɭɫɥɨɜɢя: 
 4 = 3 + А, ɬ.ɟ.  А  = 1 

Ɉɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɧɟɯɨɦɨɝɟɧɧɨɬɨ ɥɢɧɟɣɧɨ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ, 
ɤɨɟɬɨ ɭɞɨɜɥɟɬɜɨɪяɜɚ ɧɚɱɚɥɧɨɬɨ ɭɫɥɨɜɢɟ ɟ: 
  

1+nn
n 3+2=s
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Ɂɚɞɚɱɢ 

 

Ɂɚɞɚɱɚ 1: ɋɴɫɬɚɜɟɬɟ ɢ ɪɟɲɟɬɟ ɪɟɤɭɪɟɧɬɧɨ ɨɬɧɨɲɟɧɢɟ, ɤɨɟɬɨ ɩɨ ɡɚɞɚɞɟɧɚ 
ɧɚɱɚɥɧɚ ɫɭɦɚ ɧɚ ɛɚɧɤɨɜ ɜɥɨɝ ɢ ɫɬɨɣɧɨɫɬ ɧɚ ɝɨɞɢɲɧɚɬɚ ɥɢɯɜɚ ɨɩɪɟɞɟɥя ɤɚɤɜɚ ɟ 
ɧɚɥɢɱɧɚɬɚ ɫɭɦɚ ɧɚ  n-ɬɚɬɚ ɝɨɞɢɧɚ ɨɬ ɫɴɡɞɚɜɚɧɟ ɧɚ ɜɥɨɝɚ. 
 

Ɂɚɞɚɱɚ 2: ɂɡɩɨɥɡɜɚɣɬɟ ɢɬɟɪɚɬɢɜɟɧ ɩɨɞɯɨɞ ɡɚ ɞɚ ɪɟɲɢɬɟ ɪɟɤɭɪɟɧɬɧɨɬɨ 
ɨɬɧɨɲɟɧɢɟ, ɤɨɟɬɨ ɨɩɪɟɞɟɥя ɛɪɨя ɧɚ ɨɩɟɪɚɰɢɢɬɟ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɞɢɫɤ ɜ ɡɚɞɚɱɚɬɚ 
ɡɚ Хɚɧɨɣɫɤɢɬɟ ɤɭɥɢ. 

 

Ɂɚɞɚɱɚ 3: ɇɚɦɟɪɟɬɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɥɢɧɟɣɧɢɬɟ ɯɨɦɨɝɟɧɧɢ ɪɟɤɭɪɟɧɬɧɢ 

ɨɬɧɨɲɟɧɢя ɨɬ ɩɴɪɜɢ ɪɟɞ ɫ ɞɚɞɟɧɢɬɟ ɧɚɱɚɥɧɢ ɭɫɥɨɜɢя: 
a)  12=s   0;>n ,0=s-s 01-nn

b)  1=s   0;>n ,0=s2-s 01-nn

c)  17=s   ;1>n ,0=s3-s 11-nn

 

Ɂɚɞɚɱɚ 4: ɇɚɦɟɪɟɬɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɫɥɟɞɧɢɬɟ ɥɢɧɟɣɧɢ ɯɨɦɨɝɟɧɧɢ 

ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢя ɨɬ ɜɬɨɪɢ ɪɟɞ: 

a)  0=s3+s4-s 2-n1-nn

b)  0=s-s-s 2-n1-nn

c)  0=s+s2+s 2-n1-nn

d)  0=s3+s 2-nn

 

Ɂɚɞɚɱɚ 5: ɇɚɦɟɪɟɬɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɥɢɧɟɣɧɢɬɟ ɯɨɦɨɝɟɧɧɢ ɪɟɤɭɪɟɧɬɧɢ 

ɨɬɧɨɲɟɧɢя ɫ ɞɚɞɟɧɢɬɟ ɧɚɱɚɥɧɢ ɭɫɥɨɜɢя: 
a)  3=s  ,0=s   2;ุn ,0=s10+s7-s 102-n1-nn

b)  6=s  ,1=s   2;ุn ,0=s4+s4-s 102-n1-nn

c)  1=s  ,0=s   2;ุn ,0=s9+s6+s 102-n1-nn

d)  16=s  ,10=s   2;ุn ,0=s3+s4-s 102-n1-nn

e)  2=s  ,0=s   2;ุn ,0=s-s 102-nn

f)  27=s  ,7=s  ,3=s  ;0=s3-s+s3-s 2103-n2-n1-nn

 

Ɂɚɞɚɱɚ 6: ɇɚɦɟɪɟɬɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɥɢɧɟɣɧɢɬɟ ɧɟɯɨɦɨɝɟɧɧɢ ɪɟɤɭɪɟɧɬɧɢ 

ɨɬɧɨɲɟɧɢя ɨɬ ɩɴɪɜɢ ɪɟɞ ɫ ɞɚɞɟɧɢɬɟ ɧɚɱɚɥɧɢ ɭɫɥɨɜɢя: 
a)  2=s   ;1>n ,2=s3-s 11-nn

b)  2=s   0;>n ,5=s-s 01-nn

c)  7=s   0;>n ,2.5=s2-s 0
n

1-nn
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Ɂɚɞɚɱɚ 7: ɇɚɦɟɪɟɬɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɥɢɧɟɣɧɨɬɨ ɧɟɯɨɦɨɝɟɧɧɨ ɪɟɤɭɪɟɧɬɧɨ 

ɨɬɧɨɲɟɧɢɟ: 
  f(n)=s3-s 1-nn

ɤɴɞɟɬɨ   ɢɦɚ ɜɢɞɚ: f(n)

 a) 2
n
      b) n.2

n
     c) 3

n
    d) 5.3

n

 

Ɂɚɞɚɱɚ 8: ɇɚɦɟɪɟɬɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɫɥɟɞɧɢɬɟ ɥɢɧɟɣɧɢ ɧɟɯɨɦɨɝɟɧɧɢ 

ɪɟɤɭɪɟɧɬɧɢ ɨɬɧɨɲɟɧɢя ɨɬ ɜɬɨɪɢ ɪɟɞ: 

a)  1-2=s6-s+s n
2-n1-nn

b)  const=  t,t24=s6+s5+s 2
2-n1-nn

c)  
n2

2-n1-nn 2).1+n(=s4+s4-s

 

Ɂɚɞɚɱɚ 9: ɇɚɦɟɪɟɬɟ ɨɛɳɨɬɨ ɪɟɲɟɧɢɟ ɧɚ ɥɢɧɟɣɧɢɬɟ ɧɟɯɨɦɨɝɟɧɧɢ ɪɟɤɭɪɟɧɬɧɢ 

ɨɬɧɨɲɟɧɢя ɨɬ ɜɬɨɪɢ ɪɟɞ ɫ ɞɚɞɟɧɢɬɟ ɧɚɱɚɥɧɢ ɭɫɥɨɜɢя: 
d)  3=s  ,1=s   2;ุn ,4=s6+s5-s 102-n1-nn

e)  1=s  ,0=s   2;ุn ,3=s+s2-s 102-n1-nn

f)  1=s  ,0=s   2;ุn ,3=s10+s7-s 10
n

2-n1-nn

 

Ɂɚɞɚɱɚ 10: ɇɚɦɟɪɟɬɟ ɡɚɬɜɨɪɟɧɚ ɮɨɪɦɭɥɚ ɡɚ ɫɥɟɞɧɚɬɚ ɫɭɦɚ: 

a)  ∑
n

1=k

2k

b)  ∑
n

1=k

k2 2/k

c)  ∑
n

1=k

2k k2
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Ɍɟɦɚ 10: ȽɊАɎИ 

 

 

Дɟɮиɧиɰии: 

  Кɪɚɟɧ ɨɪɢɟɧɬɢɪɟɧ ɦɭɥɬɢɝɪɚɮ 

  Кɪɚɟɧ ɨɪɢɟɧɬɢɪɟɧ ɝɪɚɮ 

  Кɪɚɟɧ ɧɟɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮ 

  Кɪɚɟɧ ɧɟɨɪɢɟɧɬɢɪɚɧ ɦɭɥɬɢɝɪɚɮ 

  ɋɴɫɟɞɧɢ ɜɴɪɯɨɜɟ 
  ɋɴɫɟɞɧɢ ɪɟɛɪɚ 
  ɋɬɟɩɟɧ ɧɚ ɜɪɴɯ ɜ ɧɟɨɪɢɟɧɬɢɪɟɧ ɝɪɚɮ 

    Иɡɨɥɢɪɚɧ ɜɪɴɯ 
    ȼɢɫяɳ ɜɪɴɯ 
  ȼɯɨɞɧɚ ɢ ɢɡɯɨɞɧɚ ɫɬɟɩɟɧ ɧɚ ɜɪɴɯ ɜ ɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮ 

  Ɋɟɝɭɥяɪɟɧ ɝɪɚɮ 

  Ɇɚɬɪɢɰɚ ɧɚ ɫɴɫɟɞɫɬɜɨ  

  ɉɨɞɝɪɚɮ ɧɚ ɞɚɞɟɧ ɝɪɚɮ  

  Ɇɚɪɲɪɭɬ ɜ ɨɪɢɟɧɬɢɪɚɧ ɦɭɥɬɢɝɪɚɮ 

  ɉɴɬ ɜ ɤɪɚɟɧ ɧɟɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮ 

  ȼɟɪɢɝɚ ɜ ɤɪɚɟɧ ɧɟɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮ 

  ɉɪɨɫɬɚ ɜɟɪɢɝɚ ɜ ɤɪɚɟɧ ɧɟɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮ 

  Кɨɧɬɭɪ  
  ɐɢɤɴɥ 
    Ɉɣɥɟɪɨɜ ɰɢɤɴɥ 
    ɏɚɦɢɥɬɨɧɨɜ ɰɢɤɴɥ 
  Ⱦɢɚɦɟɬɴɪ ɧɚ ɝɪɚɮ 

  ɋɜɴɪɡɚɧ ɝɪɚɮ 

  ɋɢɥɧɨ ɫɜɴɪɡɚɧ (ɫɥɚɛɨ ɫɜɴɪɡɚɧ) ɨɪɢɟɧɬɢɪɚɧ ɦɭɥɬɢɝɪɚɮ 

  ɋɜɴɪɡɚɧɚ ɤɨɦɩɨɧɟɧɬɚ ɧɚ ɝɪɚɮ 

  ɋɢɥɧɨ ɫɜɴɪɡɚɧɚ ɤɨɦɩɨɧɟɧɬɚ ɧɚ ɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮ 

  ɉɴɥɟɧ ɝɪɚɮ 

  Ⱦɨɩɴɥɧɟɧɢɟ ɧɚ ɝɪɚɮ 

  Ⱦɜɭɞɟɥɟɧ ɝɪɚɮ 

   

Оɛɯɨɠɞɚɧɟ ɧɚ ɝрɚɮи 

  Ɉɛɯɨɠɞɚɧɟ ɜ ɞɴɥɛɨɱɢɧɚ 
  Ɉɛɯɨɠɞɚɧɟ ɜ ɲɢɪɢɧɚ 
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Зɚɞɚɱи: 

 

1. ɇɟɤɚ G(V,E) ɟ ɧɟɨɪɢɟɧɬɢɪɚɧ ɦɭɥɬɢɝɪɚɮ. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ: 
   =2|E| ∑ ∈Vv )v(d

Ɋɟɲɟɧɢɟ: Ƚɨɪɧɨɬɨ ɪɚɜɟɧɫɬɜɨ ɫɥɟɞɜɚ ɨɬ ɮɚɤɬɚ, ɱɟ ɩɪɢ ɫɭɦɢɪɚɧɟ ɧɚ 
ɫɬɟɩɟɧɢɬɟ ɜɫяɤɨ ɪɟɛɪɨ ɫɟ ɩɪɟɛɪɨяɜɚ ɞɜɚ ɩɴɬɢ, ɩɨ ɜɟɞɧɴɠ ɡɚ ɜɫɟɤɢ ɨɬ 
ɜɴɪɯɨɜɟɬɟ – ɧɟɝɨɜɢ ɤɪɚɢɳɚ. 
 

2. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɩɪɨɢɡɜɨɥɟɧ ɧɟɨɪɢɟɧɬɢɪɚɧ ɦɭɥɬɢɝɪɚɮ ɢɦɚ ɱɟɬɟɧ ɛɪɨɣ 

ɜɴɪɯɨɜɟ ɨɬ ɧɟɱɟɬɧɚ ɫɬɟɩɟɧ. 

 

3. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɡɚ ɩɪɨɢɡɜɨɥɟɧ ɨɪɢɟɧɬɢɪɚɧ ɦɭɥɬɢɝɪɚɮ ɟ ɢɡɩɴɥɧɟɧɨ: 
   = =|E| )v(dVv∑ ∈ − )v(dVv∑ ∈ +

 

4. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɜɴɜ ɜɫɟɤɢ ɝɪɚɮ ɢɦɚ ɩɨɧɟ ɞɜɚ ɜɴɪɯɚ ɫ ɪɚɜɧɢ ɫɬɟɩɟɧɢ. 

ɍɤɚɡɚɧɢɟ: ɉɪɢɥɨɠɟɬɟ ɩɪɢɧɰɢɩɚ ɧɚ Ⱦɢɪɢɯɥɟ. 
 

5. ɇɟɤɚ G(V,E) ɟ ɝɪɚɮ ɫ n ɜɴɪɯɚ, ɜ ɤɨɣɬɨ ɧɢɤɨɢ ɞɜɟ ɪɟɛɪɚ ɧяɦɚɬ ɨɛɳ ɜɪɴɯ. 
Кɚɤɴɜ ɟ ɦɚɤɫɢɦɚɥɧɢяɬ ɛɪɨɣ ɪɟɛɪɚ ɜ ɝɪɚɮɚ? 

 

6. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ G(V, E) ɟ ɫɜɴɪɡɚɧ ɝɪɚɮ, ɬɨ |E|≥|V|-1. 

ɍɤɚɡɚɧɢɟ: Ⱦɨɤɚɠɟɬɟ ɬɜɴɪɞɟɧɢɟɬɨ ɫ ɢɧɞɭɤɰɢя ɩɨ ɛɪɨя ɧɚ  ɜɴɪɯɨɜɟɬɟ ɧɚ 
ɝɪɚɮɚ. 
 

7. ɇɟɤɚ G(V, E) ɟ ɝɪɚɮ ɫ n ɜɴɪɯɚ ɢ ɦɢɧɢɦɚɥɧɚ ɫɬɟɩɟɧ ɧɚ ɜɴɪɯɨɜɟɬɟ 

2

1n
dmin

−≥ .  Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɝɪɚɮɴɬ ɟ ɫɜɴɪɡɚɧ. 

Ɋɟɲɟɧɢɟ: Ⱦɨɩɭɫɤɚɦɟ ɩɪɨɬɢɜɧɨɬɨ, ɬ.ɟ. ɝɪɚɮɴɬ ɫɴɞɴɪɠɚ ɩɨɧɟ ɞɜɟ ɫɜɴɪɡɚɧɢ 

ɤɨɦɩɨɧɟɧɬɢ G1(V1, E1) ɢ  G 2 (V 2 , E 2 ). Ɍɴɣ ɤɚɬɨ |V1|+|V 2 |=n, ɬɨ ɡɚ ɧɟ ɩɨ-
ɝɨɥяɦɨɬɨ ɨɬ ɞɜɟɬɟ ɱɢɫɥɚ |V i | ɟ ɜяɪɧɨ:   |V | i ≤ [ ]2/n . Ɉɬ ɬɭɤ ɦɨɠɟɦ ɞɚ ɨɰɟɧɢɦ 

ɦɚɤɫɢɦɚɥɧɚɬɚ ɫɬɟɩɟɧ ɧɚ ɜɪɴɯ ɜ ɫɴɨɬɜɟɬɧɚɬɚ ɫɜɴɪɡɚɧɚ ɤɨɦɩɨɧɟɧɬɚ G i : 

   [ ] 12/ndmax −≤ 12/n −≤
2

1n −<  

ɤɨɟɬɨ ɟ ɜ ɩɪɨɬɢɜɨɪɟɱɢɟ ɫ ɭɫɥɨɜɢɟɬɨ ɧɚ ɡɚɞɚɱɚɬɚ. 
ɋɥɟɞɨɜɚɬɟɥɧɨ ɞɨɩɭɫɤɚɧɟɬɨ, ɱɟ ɝɪɚɮɴɬ ɟ ɧɟɫɜɴɪɡɚɧ ɟ ɝɪɟɲɧɨ.  
 

8. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ ɝɪɚɮɴɬ G(V, E) ɟ ɧɟɫɜɴɪɡɚɧ, ɬɨ ɧɟɝɨɜɨɬɨ ɞɨɩɴɥɧɟɧɢɟ 
G ɟ ɫɜɴɪɡɚɧ ɝɪɚɮ. 

 

9. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ ɝɪɚɮɴɬ G(V, E) ɟ ɫ 6 ɜɴɪɯɚ, ɬɨ ɬɨɣ ɢɥɢ ɞɨɩɴɥɧɟɧɢɟɬɨ 
ɦɭ G  ɫɴɞɴɪɠɚ ɬɪɢɴɝɴɥɧɢɤ. 
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10. Ⱦɚ ɫɟ ɞɨɤɚɠɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ɱɟ ɜɫяɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨɫɬ ɨɬ ɧɚɬɭɪɚɥɧɢ 

ɱɢɫɥɚ , ɡɚ ɤɨɢɬɨ d...dd n≥≥≥ 21 0I dni i ≡∑∈ (mod 2) ɦɨɠɟ ɞɚ ɛɴɞɟ ɪɟɞɢɰɚ ɨɬ 
ɫɬɟɩɟɧɢ ɧɚ ɜɴɪɯɨɜɟɬɟ ɧɚ ɦɭɥɬɢɝɪɚɮ ɫ n ɜɴɪɯɚ. 
 

11. ɇɟɤɚ G(V, E) ɟ ɫɜɴɪɡɚɧ ɝɪɚɮ. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɜɫɟɤɢ ɞɜɟ ɦɚɤɫɢɦɚɥɧɢ 

ɩɪɨɫɬɢ ɜɟɪɢɝɢ ɢɦɚɬ ɨɛɳ ɜɪɴɯ. 

 

12. ɇɟɤɚ G(V, E) ɟ ɝɪɚɮ ɫ n ɜɴɪɯɚ ɢ k ɫɜɴɪɡɚɧɢ ɤɨɦɩɨɧɟɧɬɢ. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, 
ɱɟ ɦɚɤɫɢɦɚɥɧɢяɬ ɛɪɨɣ ɪɟɛɪɚ ɜ ɝɪɚɮɚ ɟ: 

 
2

)1kn)(kn(
)k,n(N

+−−=  

ɍɩɴɬɜɚɧɟ: ɉɨɤɚɠɟɬɟ, ɱɟ ɦɚɤɫɢɦɭɦɴɬ ɧɚ ɛɪɨя ɧɚ ɪɟɛɪɚɬɚ ɩɪɢ ɝɪɚɮ ɫ n ɜɴɪɯɚ 
ɢ k ɫɜɴɪɡɚɧɢ ɤɨɦɩɨɧɟɧɬɢ ɫɟ  ɩɨɥɭɱɚɜɚ ɜ ɫɥɭɱɚя, ɤɨɝɚɬɨ k-1 ɨɬ ɫɜɴɪɡɚɧɢɬɟ 
ɤɨɦɩɨɧɟɧɬɢ ɫɚ ɢɡɨɥɢɪɚɧɢ ɜɴɪɯɨɜɟ, ɚ k–ɬɚɬɚ ɫɜɴɪɡɚɧɚ ɤɨɦɩɨɧɟɧɬɚ ɟ ɩɴɥɟɧ 

ɝɪɚɮ, ɫɴɞɴɪɠɚɳ ɨɫɬɚɧɚɥɢɬɟ n-k+1 ɜɴɪɯɚ.        
 

ɋɥɟɞɫɬɜɢɟ:  Аɤɨ ɜ ɝɪɚɮɚ G(V, E) ɡɚ ɛɪɨя ɧɚ ɪɟɛɪɚɬɚ ɟ ɢɡɩɴɥɧɟɧɨ: 

 
2

)2|V)(|1|V(|
|E|

−−>  

ɬɨ ɬɨɣ ɟ ɫɜɴɪɡɚɧ. 

 

13. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ ɜ ɫɜɴɪɡɚɧ ɝɪɚɮ ɫɟ ɨɬɫɬɪɚɧɢ ɪɟɛɪɨ, ɩɪɢɧɚɞɥɟɠɚɳɨ 

ɧɚ ɩɪɨɫɬ ɰɢɤɴɥ, ɬɨ ɝɪɚɮɴɬ ɨɫɬɚɜɚ ɫɜɴɪɡɚɧ. 

 

14. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ ɜ ɝɪɚɮɚ G(V, E) ɢɦɚ ɬɨɱɧɨ ɞɜɚ ɜɴɪɯɚ ɫ ɧɟɱɟɬɧɚ 
ɫɬɟɩɟɧ, ɬɨ ɦɟɠɞɭ ɬяɯ ɢɦɚ ɩɴɬ. 
 

15. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ ɡɚ ɜɫяɤɚ ɞɜɨɣɤɚ ɧɟɫɴɫɟɞɧɢ ɜɴɪɯɨɜɟ  ɢ  ɜ 
ɧɟɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮ G  ɟ ɜяɪɧɨ: 

vi v j

n)v(d)v(d ji ≥+ , ɬɨ G ɫɴɞɴɪɠɚ ɏɚɦɢɥɬɨɧɨɜ 
ɰɢɤɴɥ. 
 

ɋɥɟɞɫɬɜɢɟ 1 ȼɫɟɤɢ ɩɴɥɟɧ ɝɪɚɮ ɟ ɏɚɦɢɥɬɨɧɨɜ. 
 

ɋɥɟɞɫɬɜɢɟ 2 ȼɫɟɤɢ ɪɟɝɭɥяɪɟɧ ɝɪɚɮ ɨɬ ɫɬɟɩɟɧ 
2

n
d ≥  ɟ ɏɚɦɢɥɬɨɧɨɜ. 

16. ɉɪɢ ɫɪɟɳɚ ɧɚ ɧяɤɨɥɤɨ ɞɭɲɢ, ɧяɤɨɢ ɨɬ ɬяɯ ɫɟ ɡɞɪɚɜɢɫɜɚɬ. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, 
ɱɟ: 
ɚ) ɛɪɨяɬ ɧɚ ɯɨɪɚɬɚ, ɤɨɢɬɨ ɫɚ ɫɟ ɡɞɪɚɜɢɫɚɥɢ ɫ ɧɟɱɟɬɟɧ ɛɪɨɣ ɯɨɪɚ ɟ ɱɟɬɧɨ 

ɱɢɫɥɨ; 
ɛ) ɢɦɚ ɞɜɚɦɚ ɞɭɲɢ, ɤɨɢɬɨ ɫɚ ɫɟ ɡɞɪɚɜɢɫɚɥɢ ɫ ɪɚɜɟɧ ɛɪɨɣ ɯɨɪɚ. 
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Тɟɦɚ 11: ȾЪɊВȿТА 

 

 

Дɟфиниɰии: 

  Ⱦɴɪɜɨ 
  Кɨɪɟɧɨɜɨ ɞɴɪɜɨ 
  Вɢɫɨɱɢɧɚ ɧɚ ɞɴɪɜɨ 
  Ⱦɜɨɢɱɧɨ ɞɴɪɜɨ 
  ɉɨɤɪɢɜɚɳɨ ɞɴɪɜɨ 

 

 

Заɞаɱи: 

 

1. Нɟɤɚ ɝɪɚɮɴɬ G(V, E) ɢɦɚ ɩɨɧɟ ɞɜɚ ɜɴɪɯɚ. Ⱦɚ ɫɟ ɞɨɤɚɠɟ ɟɤɜɢɜɚɥɟɧɬɧɨɫɬɬɚ 
ɧɚ ɫɥɟɞɧɢɬɟ ɬɜɴɪɞɟɧɢя: 

(1) G ɟ ɫɜɴɪɡɚɧ ɫ |V|-1 ɪɟɛɪɚ; 
(2) G ɟ ɫɜɴɪɡɚɧ, ɧɨ ɩɪɢ ɨɬɫɬɪɚɧяɜɚɧɟ ɧɚ ɩɪɨɢɡɜɨɥɧɨ ɪɟɛɪɨ ɫɟ   
ɩɨɥɭɱɚɜɚ ɧɟɫɜɴɪɡɚɧ ɝɪɚɮ; 

(3) Вɫяɤɚ ɞɜɨɣɤɚ ɜɴɪɯɨɜɟ ɟ ɫɜɴɪɡɚɧɚ ɫ ɟɞɢɧɫɬɜɟɧɚ ɜɟɪɢɝɚ; 
(4) G ɧяɦɚ ɰɢɤɥɢ, ɧɨ ɩɪɢ ɞɨɛɚɜяɧɟ ɧɚ ɪɟɛɪɨ ɦɟɠɞɭ ɩɪɨɢɡɜɨɥɧɢ ɞɜɚ 
ɜɴɪɯɚ ɫɟ ɩɨɥɭɱɚɜɚ ɰɢɤɴɥ. 

 

2. Вɫяɤɨ ɞɴɪɜɨ ɫ ɩɨɧɟ ɞɜɚ ɜɴɪɯɚ ɢɦɚ ɩɨɧɟ ɞɜɚ ɜɢɫяɳɢ ɜɴɪɯɚ. 
 

3. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ ɜ ɝɪɚɮ ɫ n ɜɴɪɯɚ ɢɦɚ ɜɢɫяɳɢ n-1 ɜɴɪɯɚ, ɬɨ ɝɪɚɮɴɬ 
ɢɥɢ ɟ ɞɴɪɜɨ ɢɥɢ ɧɟ ɟ ɫɜɴɪɡɚɧ. 

 

4. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɜɫяɤɨ ɞɴɪɜɨ ɫ ɩɨɧɟ ɞɜɚ ɜɴɪɯɚ ɟ ɞɜɭɞɟɥɟɧ ɝɪɚɮ. 

 

5. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɜ ɞɴɪɜɨ ɫ ɧɟɱɟɬɟɧ ɞɢɚɦɟɬɴɪ ɜɫɟɤɢ ɞɜɟ ɦɚɤɫɢɦɚɥɧɢ 

ɩɪɨɫɬɢ ɜɟɪɢɝɢ ɢɦɚɬ ɨɛɳɨ ɪɟɛɪɨ. 
 

6. Нɟɤɚ n
1
 ɟ ɛɪɨяɬ ɧɚ ɜɢɫяɳɢɬɟ ɜɴɪɯɨɜɟ ɧɚ ɞɴɪɜɨ ɫ n ɜɴɪɯɚ, ɧɢɤɨɣ ɨɬ ɤɨɢɬɨ 

ɧɟ ɟ ɨɬ ɫɬɟɩɟɧ 2. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ n n/2+1. ≥
1

 

7. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɥɢɫɬɚɬɚ ɜ ɩɴɥɧɨ ɞɜɨɢɱɧɨ ɞɴɪɜɨ ɫ ɜɢɫɨɱɢɧɚ k. 

 

8. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɪɟɛɪɚɬɚ ɜ ɝɪɚɮ ɛɟɡ ɰɢɤɥɢ ɫ  n ɜɴɪɯɚ k ɢ   ɫɜɴɪɡɚɧɢ 

ɤɨɦɩɨɧɟɧɬɢ.  
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Ɍɟɦɚ 12: ȻɍɅȿȼ ɄɍȻ 

 

Дɟфиниɰии: 

 

  Ȼɭɥɟɜ ɜɟɤɬɨɪ 
  Ⱦɴɥɠɢɧɚ ɧɚ ɛɭɥɟɜ ɜɟɤɬɨɪ 
  Ɍɟɝɥɨ ɧɚ ɛɭɥɟɜ ɜɟɤɬɨɪ:  ∑= ∈Ini i̇|~̇|

  Чɢɫɥɨ (ɧɨɦɟɪ) ɧɚ ɛɭɥɟɜ ɜɟɤɬɨɪ:  ∑= ∈ −
Ini

in
i2˙)~̇(ν

  Ɋɚɡɫɬɨяɧɢɟ ɦɟɠɞɭ ɛɭɥɟɜɢ ɜɟɤɬɨɪɢ:  ∑ −=, ∈Ini ii |˚˙|)˚~~̇(ρ
  n-ɦɟɪɟɧ ɞɜɨɢɱɟɧ ɤɭɛ: , ),(B EJ n

n
2

n 1}=)(= ~̇,~̇ρ/)~̇,~̇{(E jijin  

  ɋɥɨɣ ɜ n–ɦɟɪɧɢя ɞɜɨɢɱɟɧ ɤɭɛ: }k=|α~|/α~{=Bn
k  

  ɋɮɟɪɚ ɜ n–ɦɟɪɧɢя ɞɜɨɢɱɟɧ ɤɭɛ. 

  Ʉɴɥɛɨ ɜ n–ɦɟɪɧɢя ɞɜɨɢɱɟɧ ɤɭɛ. 

  Ɋɟɥɚɰɢя ɩɪɟɞɲɟɫɬɜɚɧɟ ɧɚ ɛɭɥɟɜɢ ɜɟɤɬɨɪɢ: Ii,˚˙˚~ ~̇
nii ∈≤⇔p  

  ɇɟɩɨɫɪɟɞɫɬɜɟɧɨ ɩɪɟɞɲɟɫɬɜɚɧɟ ɧɚ ɛɭɥɟɜɢ ɜɟɤɬɨɪɢ: 1˚~,̇~ρ˚~ ~̇ =)(∧p  

  ȼɟɪɢɝɚ ɜ n–ɦɟɪɧɢя ɞɜɨɢɱɟɧ ɤɭɛ. 

  ɋɬɟɧɚ ɫ ɪɚɧɝ k ɢ ɪɚɡɦɟɪɧɨɫɬ n-k ɜ n–ɦɟɪɧɢя ɞɜɨɢɱɟɧ ɤɭɛ: ɜɫɢɱɤɢ n–ɦɟɪɧɢ 

ɛɭɥɟɜɢ ɜɟɤɬɨɪɢ, ɜ ɤɨɢɬɨ k ɤɨɨɪɞɢɧɚɬɢ ɫɚ ɢɡɛɪɚɧɢ ɢ ɮɢɤɫɢɪɚɧɢ. 

  Ⱦɟɮɢɧɢɰɢя ɧɚ ɪɟɥɚɰɢя – ɥɟɤɫɢɤɨɝɪɚɮɫɤɚ ɧɚɪɟɞɛɚ (ɩɴɥɧɚ) 
  Ⱦɟɮɢɧɢɰɢя ɧɚ ɪɟɥɚɰɢя – ɧɚɪɟɞɛɚ ɩɨ ɧɨɦɟɪ (ɩɴɥɧɚ) 
 

 

Заɞаɱи: 

 

1. ɇɚɦɟɪɟɬɟ ɧɨɦɟɪɚɬɚ ɧɚ ɜɟɤɬɨɪɢɬɟ: (0111010100), (1111), (10001). 

 

2. ɇɚɦɟɪɟɬɟ ɛɭɥɟɜ ɜɟɤɬɨɪ ɫ ɞɴɥɠɢɧɚ 6 ɢ ɱɢɫɥɨ 19. 

 

3. Ʉɨɥɤɨ ɫɚ ɜɟɤɬɨɪɢɬɟ :B∈α~ n
k

n1n 2~̇ν2 <)(≤− . 

 

4. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ ɧɟɧɚɪɟɞɟɧɢɬɟ ɞɜɨɣɤɢ ɫɴɫɟɞɧɢ ɜɴɪɯɨɜɟ ɧɚ  nB .

 

5. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ ɧɟɧɚɪɟɞɟɧɢɬɟ ɞɜɨɣɤɢ ɜɴɪɯɨɜɟ ɜ ɬɚɤɢɜɚ, ɱɟ 
. 

nB  

k˚~,̇~ρ =)(
 

6. ɇɚɦɟɪɟɬɟ . |B| n
k

 

7. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ ɜɟɤɬɨɪɢɬɟ ɜ ɫɬɟɧɚ ɫ ɪɚɧɝ k ɜ n–ɦɟɪɧɢя ɞɜɨɢɱɟɧ ɤɭɛ. 
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8. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ (n-k)-ɦɟɪɧɢɬɟ ɫɬɟɧɢ ɜ n–ɦɟɪɧɢя ɞɜɨɢɱɟɧ ɤɭɛ. 

 

9. Ⱦɚɞɟɧɢ ɫɚ ɜɟɤɬɨɪɢɬɟ . Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɜɟɤɬɨɪɢɬɟ 
. 

m˚~,̇~ρ:B˚~,̇~
n =)(∈

m)~̨,˚~ρ)~̨,̇~ρ:~̨ =(+(
 

10. ɇɟɤɚ ɫɚ ɞɚɞɟɧɢ ɛɭɥɟɜɢɬɟ ɜɟɤɬɨɪɢ :B∈β~,α~ n  k)˚~,̇~(ρ˚~ ~̇ =∧p . Ⱦɚ ɫɟ 
ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɜɟɤɬɨɪɢɬɟ ˚~ ~̨ ~̇:~̨ pp . 

 

11. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ ɜɟɤɬɨɪɢɬɟ n
kB∈α~ , ɜ ɤɨɢɬɨ ɦɟɠɞɭ ɜɫɟɤɢ ɞɜɟ ɟɞɢɧɢɱɧɢ 

ɤɨɨɪɞɢɧɚɬɢ ɢɦɚ ɩɨɧɟ r ɧɭɥɟɜɢ. 

 

12. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɢɡɦɟɠɞɭ ɜɫɟɤɢ (n+2)  n–ɦɟɪɧɢ ɛɭɥɟɜɢ ɜɟɤɬɨɪɢ ɢɦɚ 
ɞɜɨɣɤɚ ɧɟɫɪɚɜɧɢɦɢ ɜɟɤɬɨɪɢ. 

 

13. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɪɚɡɥɢɱɧɢɬɟ ɦɚɤɫɢɦɚɥɧɢ ɪɚɫɬяɳɢ ɜɟɪɢɝɢ ɜ  nB .

 

14. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɪɚɡɥɢɱɧɢɬɟ ɦɚɤɫɢɦɚɥɧɢ ɪɚɫɬяɳɢ ɜɟɪɢɝɢ ɜ  

ɤɨɢɬɨ ɫɴɞɴɪɠɚɬ ɮɢɤɫɢɪɚɧ ɜɟɤɬɨɪ 

nB ,
n
kB∈α~ . 

 

15. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ  ɟ Хɚɦɢɥɬɨɧɨɜ ɝɪɚɮ. nB

 

16. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɜ  ɧяɦɚ ɰɢɤɥɢ ɫ ɧɟɱɟɬɧɚ ɞɴɥɠɢɧɚ. nB

 

17. Ɇɧɨɠɟɫɬɜɨɬɨ  ɟ ɩɴɥɧɨ, ɚɤɨ ɩɪɨɢɡɜɨɥɟɧ ɜɟɤɬɨɪ nB⊆A nB∈β~  ɦɨɠɟ ɞɚ ɫɟ 
ɧɚɦɟɪɢ ɩɪɢ ɩɨɥɨɠɟɧɢɟ, ɱɟ ɫɚ ɢɡɜɟɫɬɧɢ ɪɚɡɫɬɨяɧɢяɬɚ . Ȼɚɡɢɫ ɳɟ 
ɧɚɪɢɱɚɦɟ ɦɢɧɢɦɚɥɧɨ ɩɴɥɧɨ ɦɧɨɠɟɫɬɜɨ. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ: 

A~̇/)˚~,̇~ρ ∈(
ɚ) ɩɪɨɢɡɜɨɥɧɚ ɪɚɫɬяɳɚ ɜɟɪɢɝɚ  n

n21 B∈α~,...,α~,α~    ɟ ɛɚɡɢɫ; 
ɛ)  ɢ  ɫɚ ɩɴɥɧɢ ɩɪɢ n>2. n

1B n
1nB −

Ⱦɚ ɫɟ ɧɚɦɟɪɢ n, ɩɪɢ ɤɨɟɬɨ   ɧɟ  ɟ ɛɚɡɢɫ. n
1B

 

18.  Иɡɩɴɥɧɟɬɟ ɫɥɟɞɧɢɬɟ ɞɟɣɫɬɜɢя: 
1. Ɉɩɪɟɞɟɥɟɬɟ B3

 

2. Ⱦɚɣɬɟ ɝɟɨɦɟɬɪɢɱɧɚ ɢɧɬɟɪɩɪɟɬɚɰɢя ɧɚ B3
 

3. ɋɨɪɬɢɪɚɣɬɟ ɜɴɜ ɜɴɡɯɨɞяɳ ɪɟɞ ɥɟɤɫɢɤɨɝɪɚɮɫɤɢ ɢ ɩɨ ɧɨɦɟɪ ɜɟɤɬɨɪɢɬɟ  -
ɜɴɪɯɨɜɟ ɧɚ ɤɭɛɚ B3

 

4. Ɉɩɪɟɞɟɥɟɬɟ ɪɟɥɚɰɢяɬɚ - ɩɪɟɞɲɟɫɬɜɚɧɟ ɜ ɤɭɛɚ B3
 

5. Ⱦɚɣɬɟ ɩɪɢɦɟɪɢ ɧɚ ɧɟɫɪɚɜɧɢɦɢ ɜɟɤɬɨɪɢ - ɜɴɪɯɨɜɟ ɧɚ ɤɭɛɚ B3
 

6. Ⱦɚɣɬɟ ɩɪɢɦɟɪɢ ɧɚ ɫɬɟɧɢ ɧɚ ɤɭɛɚ B3
 

19. Ⱦɚ ɫɟ ɩɪɨɜɟɪɢ ɤɚɤɜɢ ɫɜɨɣɫɬɜɚ ɩɪɢɬɟɠɚɜɚ ɪɟɥɚɰɢяɬɚ: 

 2



1. R={(α,β) | α∈B
n
, β∈B

n
, ρ(α,β)=1 ɢ α≺β} 

2. R={(α,β) | α∈B
n
, β∈B

n
, ρ(α,β)=1 ɢɥɢ α≺β} 

3. R={(α,β) | α∈B
n
, β∈B

n
, ν(α)≤ν(β) ɢ α≺β} 

4. R={(α,β) | α∈B
n
, β∈B

n
, ν(α)≤ν(β) ɢɥɢ α≤β} 

5. R={(α,β) | α∈B
n
, β∈B

n
, ν(α)≠ν(β) ɢɥɢ α≺β} 

6. R={(α,β) | α∈B
n
, β∈B

n
, ν(α)≠ν(β) ɢ α≺β} 

7. R={(α,β) | α∈B
n
, β∈B

n
, |α|≤|β| ɢ α≺β} 

8. R={(α,β) | α∈B
n
, β∈B

n
, |α|≤|β| ɢɥɢ α≺β} 
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Ɍɟɦɚ 13: ȻɍɅȿȼɂ ɎɍɇɄЦɂɂ 

 

 

Дɟɮɢɧɢɰɢя ɧɚ ɛɭɥɟɜɚ ɮɭɧɤɰɢя 
 

ɉɪɟɞɫɬɚɜяɧɟ ɧɚ ɛɭɥɟɜɚ ɮɭɧɤɰɢя ɫ ɬɚɛɥɢɰɚ 
 

x y f0 f1 f2 f3 f4 f5 f6 f7 f8 f9 f10 f11 f12 f13 f14 f15

0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

1 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

 

Ɍɚɛɥɢɰɚ ɧɚ ɛɭɥɟɜɢɬɟ ɮɭɧɤɰɢɢ ɧɚ ɞɜɟ ɩɪɨɦɟɧɥɢɜɢ 

 

 

Ɉɫɧɨɜɧɢ ɫɜɨɣɫɬɜɚ ɧɚ ɛɭɥɟɜɢɬɟ ɮɭɧɤɰɢɢ: 

1. Ʉɨɦɭɬɚɬɢɜɧɢ ɫɜɨɣɫɬɜɚ: xy = yx, x∨y = y∨x, x⊕y = y⊕x 

2. Ⱥɫɨɰɢɚɬɢɜɧɢ ɫɜɨɣɫɬɜɚ: (xy)z = x(yz), (x∨y)∨z = x∨(y∨z), (x⊕y)⊕z = 

x⊕(y⊕z) 

3. Ⱦɢɫɬɪɢɛɭɬɢɜɧɢ ɫɜɨɣɫɬɜɚ: x(y∨z) = xy∨xz, x∨yz = (x∨y)(x∨z), 

  x(y⊕z) = xy⊕xz 

4. ɂɞɟɦɩɨɬɟɧɬɧɨɫɬ: xx = x, x∨x = x, x⊕x = 0 ̃ 
5. ɋɜɨɣɫɬɜɚ ɧɚ ɨɬɪɢɰɚɧɢɟɬɨ: x∧x  = 0 ̃, x∨x = 1 ̃, x ⊕x = 1 ̃ 
6. ɋɜɨɣɫɬɜɚ ɧɚ ɤɨɧɫɬɚɧɬɢɬɟ: x∧0 ̃ = 0 ̃, x∨0̃ = x, x ⊕0̃ = x, x∧1 ̃ = x,  

 x∨1 ̃ = 1 ̃, x ⊕1̃ = x 

7. Ɂɚɤɨɧ ɡɚ ɞɜɨɣɧɨɬɨ ɨɬɪɢɰɚɧɢɟ:   x  = x 

8. Ɂɚɤɨɧɢ ɧɚ Ⱦɟ Ɇɨɪɝɚɧ:  yx=yx  ,  yx=yx  

 

Сɴɳɟɫɬɜɟɧɚ/ɮɢɤɬɢɜɧɚ ɩɪɨɦɟɧɥɢɜɚ ɧɚ ɛɭɥɟɜɚ ɮɭɧɤɰɢя 
 

Сɭɩɟɪɩɨɡɢɰɢя 

 

Фɨɪɦɭɥɚ ɧɚɞ ɞɚɞɟɧɨ ɦɧɨɠɟɫɬɜɨ ɨɬ ɮɭɧɤɰɢɢ. Ɏɭɧɤɰɢя, ɫɴɩɨɫɬɚɜɟɧɚ ɧɚ 
ɮɨɪɦɭɥɚ. 
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Зɚɞɚɱɢ: 

 

1. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ ɮɭɧɤɰɢɢɬɟ ɨɬ F n
2 , ɤɨɢɬɨ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɢ ɜɟɤɬɨɪɢ 

ɩɪɢɟɦɚɬ: 
- ɟɞɧɚɤɜɢ ɡɧɚɱɟɧɢя; 
- ɪɚɡɥɢɱɧɢ ɡɧɚɱɟɧɢя.  

 

2. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ ɮɭɧɤɰɢɢɬɟ ɨɬ F ,  ɤɨɢɬɨ ɧɚ ɜɫяɤɚ ɞɜɨɣɤɚ ɫɴɫɟɞɧɢ 

ɜɟɤɬɨɪɢ ɩɪɢɟɦɚɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɢ ɫɬɨɣɧɨɫɬɢ. 

n
2

 

3. ɇɚɦɟɪɟɬɟ ɛɪɨя ɧɚ ɮɭɧɤɰɢɢɬɟ ɨɬ F ,  ɤɨɢɬɨ ɢɦɚɬ ɡɧɚɱɟɧɢɟ 1 ɧɚ ɩɨɜɟɱɟ ɨɬ 
к ɜɟɤɬɨɪɚ. 

n
2

 

4. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɛɭɥɟɜɢɬɟ ɮɭɧɤɰɢɢ ɧɚ n ɩɪɨɦɟɧɥɢɜɢ, ɤɨɢɬɨ ɡɚɜɢɫяɬ 
ɫɴɳɟɫɬɜɟɧɨ ɨɬ ɜɫɢɱɤɢɬɟ ɫɢ ɩɪɨɦɟɧɥɢɜɢ. 

 

5. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɮɭɧɤɰɢɢɬɟ ɨɬ F ,  ɤɨɢɬɨ ɢɦɚɬ ɫɬɨɣɧɨɫɬ 0 ɜɴɪɯɭ 
ɜɟɤɬɨɪɢ ɫ ɬɟɝɥɨ 

n
2

2

n≤ . 

 

6. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨя ɧɚ ɮɭɧɤɰɢɢɬɟ ɨɬ F n
2 ,  ɤɨɢɬɨ ɢɡɩɴɥɧяɜɚɬ ɭɫɥɨɜɢɟɬɨ: 

 ɚ) ȼɴɪɯɭ ɞɚɞɟɧɢ k ɜɟɤɬɨɪɢ ɮɭɧɤɰɢяɬɚ ɢɦɚ ɮɢɤɫɢɪɚɧɢ ɡɧɚɱɟɧɢя, 
ɨɫɬɚɧɚɥɢɬɟ ɣ ɡɧɚɱɟɧɢя ɫɚ ɩɪɨɢɡɜɨɥɧɢ. 

 ɛ) Ɏɭɧɤɰɢяɬɚ  ɫɴɜɩɚɞɚ ɫ ɮɭɧɤɰɢяɬɚ, ɩɨɥɭɱɟɧɚ ɩɪɢ ɪɚɡɦɟɧяɬɟ ɧɚ 
ɦɟɫɬɚɬɚ ɧɚ ɩɪɨɦɟɧɥɢɜɢɬɟ x1 ɢ x . 

)x~(f n

2

 

7. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɡɚ ɫɥɟɞɧɚɬɚ ɮɭɧɤɰɢя ɩɪɨɦɟɧɥɢɜɚɬɚ x1 ɟ ɮɢɤɬɢɜɧɚ: 
 ɚ)  = ( x 2→ x )∧( x ↑ x 2 ) )x~(f 2

1 2

 ɛ)  = ( x 2≡ x1)∨( x1⏐ x ) )x~(f 2
2

 ɜ)  = (( x1⊕ x2 )→ x3)∧)x~(f 2 )xx( 23 →  

 

8. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ  ɫɚ ɞɜɚ ɜɟɤɬɨɪɚ, ɬɚɤɢɜɚ ɱɟ , ɬɨ 
ɫɴɳɟɫɬɜɭɜɚɬ ɫɴɫɟɞɧɢ ɜɟɤɬɨɪɢ , ɬɚɤɢɜɚ ɱɟ . 

˚~~̇ p )˚~(f)~̇(f ≠
11 ˚~~̇ p )˚~(f)~̇(f 11 ≠

 

9. Ⱦɚ ɫɟ ɞɨɤɚɠɟ, ɱɟ ɚɤɨ ɡɚ ɜɟɤɬɨɪɢɬɟ  ɟ ɢɡɩɴɥɧɟɧɨ ɭɫɥɨɜɢɟɬɨ 

, ɬɨ ɮɭɧɤɰɢяɬɚ ɢɦɚ ɩɨɧɟ ɞɜɟ ɫɴɳɟɫɬɜɟɧɢ ɩɪɨɦɟɧɥɢɜɢ. 

~̨˚~~̇ pp

)~̨(f)˚~(f)~̇(f ≠≠
 

10. Ⱦɚɞɟɧɢ ɫɚ ɮɭɧɤɰɢɢɬɟ: 
 

 ɚ) f=(1011)  ɢ g=(1001) 

ɛ) f=(1000)  ɢ g=(0111) 
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Ⱦɚ ɫɟ ɨɩɪɟɞɟɥɢ ɮɭɧɤɰɢяɬɚ: 
 ɚ) h(x 2 ,x ,x ) = f(g(x3 ,x ),x 2 ) 3 4 4

ɛ) h(x1,x 2 ,x3 ,x ) = f(x1,x ) ∧g(x3 ,x ) 4 2 4

 

11. Ʉɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚ ɬɚɛɥɢɰɚɬɚ ɧɚ ɮɭɧɤɰɢɢɬɟ ɧɚ ɞɜɟ ɩɪɨɦɟɧɥɢɜɢ ɞɚ ɫɟ 
ɭɫɬɚɧɨɜɢ ɟɤɜɢɜɚɥɟɧɬɧɢ ɥɢ ɫɚ ɮɨɪɦɭɥɢɬɟ: 
 ɚ) x∨y = (x→y)→y 

ɛ) x≡y = (x→y)∧(y→x) 

ɜ) x↑y = ((x|x)|(y|y))|((x|x)|(y|y)) 

ɝ) x∨(y≡z) = (x∨y)≡(x∨z) 

 

12. Ⱦɚ ɫɟ ɩɪɨɜɟɪɢ ɟɤɜɢɜɚɥɟɧɬɧɢ ɥɢ ɫɚ ɫɥɟɞɧɢɬɟ ɮɨɪɦɭɥɢ, ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ 
ɨɫɧɨɜɧɢɬɟ ɬɴɠɞɟɫɬɜɚ: 
 ɚ) U = )))zxy())zy(|x((zx()yx( +∨≡→→↑  ɢ 

     V = yz)))zy(x(|)yx(( ∨↑→  

Ɋɟɲɟɧɢɟ:
U= = )))zxy())zy(|x((zx()yx( +∨≡→∨↑
  = )))zxy())zy(|x((zx()yx( +∨≡→∨∨ = 

  = )))zxy())zy(|x((zx()yx( +∨≡∨∨∨ = 

  = )))zxy())zy(x((zx()yx( +∨≡∨∨∨ = 

  = )))z)yx(()zyx(()zx(()yx( +∨∨≡∨∨∨∨ = 

  = )))z)yx(())zy(x(()zx(()yx( +∨∨+∨∨∨∨∨ = 

  = )z)yx(()zyzy(xzxyx +∨∨∨∨∨∨∨∨ = 

  = )z)yx(z)yx((zyzyxzxyx ∨∨∨∨∨∨∨∨∨∨ = 

  = zyzxxyzzyzyxzxyx ∨∨∨∨∨∨∨∨∨ = 

  = zyx ∨∨  

 

V= yz)))zy(x(|)yx(( ∨↑→ = 

  = )zy()))zy(x(|)yx(( ∨∨↑∨ = 

  = zy))zyx(|)yx(( ∨∨∨∨ = 

  = zy))zyx(|)yx(( ∨∨∨ = 

  = zy)))zy(x(|)yx(( ∨∨∨∨ = 

  = zy))zxyx(|)yx(( ∨∨∨∨ = 

  = zy))zxyx)(yx(( ∨∨∨∨ = 

  = zyzxyxyx ∨∨∨∨∨ = 

  = zy)zx)(yx(yx ∨∨∨∨∨ = 

  = zyzyxyzxxyx ∨∨∨∨∨∨ = 

  = zyx ∨∨  
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 ɛ) U= )zx()xy()zx( ∨∨  

     V= zxyzx ∨  

 

 ɜ) U= ))yx()yx(()yx( ≡+→→  

     V= )yx)(yx( ∨∨  

 

 ɝ) U=  )z)y)yx((xy(x →→→→
     V=  )zx(y →→
 

13. Ⱦɚ ɫɟ ɭɩɪɨɫɬɢ ɫɥɟɞɧɚɬɚ ɮɨɪɦɭɥɚ: 
 ɚ)  xyz)zy)(xyx()yy)(xx( ∨∨∨∨∨∨  

 ɛ)  yzxzxzxyyzxy ∨∨∨∨∨  

 ɜ)  zxyz)xyxy( ∨∨  

 

14. ɉɨɫɬɪɨɣɬɟ ɬɚɛɥɢɰɚɬɚ ɧɚ ɮɭɧɤɰɢяɬɚ f, ɩɪɟɞɫɬɚɜɟɧɢ ɱɪɟɡ ɮɨɪɦɭɥɚɬɚ ϕ 

ɧɚɞ ɦɧɨɠɟɫɬɜɨɬɨ ɨɬ ɮɭɧɤɰɢɢ F={¬, &, ∨, ⊕, →, ↓, |,~}: 

1. ϕ = (x→y) ⊕((y→z) ⊕(z→x))     

2. ϕ = ¬(⎯x ∨ y)∨(x⎯z) ↓ (x~y) 

3. ϕ =⎯x →(⎯z ~ (y⊕(xz))) 

4. ϕ = (((x⏐y)↓z)⏐y)↓z 
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Ɍɟɦɚ 14: ɉЪɅɇɂ ɆɇɈɀȿɋɌȼȺ ɈɌ ȻɍɅȿȼɂ ɎɍɇɄЦɂɂ 

 

 

Дɟɮɢɧɢцɢɹ ɧɚ ɡɚɬɜɚɪɹɧɟ /ɡɚɬɜɨɪɟɧɚ ɨɛɜɢɜɤɚ/ ɧɚ ɦɧɨɠɟɫɬɜɨ ɨɬ ɛɭɥɟɜɢ 

ɮɭɧɤɰɢɢ – [F] 

 

ɋɜɨɣɫɬɜɚ ɧɚ ɡɚɬɜɚɪɹɧɟɬɨ: 
- F ⊆ [F] 

- F ⊆ G ⇒ [F] ⊆ [G] 

- [F] ∪ [G] ⊆ [F∪G] 

- [[F]]=[F] 

 

Ɋɚɡɥɚɝɚɧɟ ɧɚ ɛɭɥɟɜɚ ɮɭɧɤɰɢɹ ɩɨ i ɩɪɨɦɟɧɥɢɜɢ: 

  )x,...,x,σ,...,σ,σ(fx...xx)x,...,x,x(f n1ii21
σ
i

σ
2

σ
1

σ...σσ
n21

i21

i21

+∀ ∨=
 

Пъɥɧɨ ɦɧɨɠɟɫɬɜɨ ɨɬ ɛɭɥɟɜɢ ɮɭɧɤцɢɢ 

 [F]= F 2  

   

Тɟɨɪɟɦɚ ɧɚ Бɭɥ 

  n21 σ
n

σ
2

σ
1

1=)σ(f
n21 x...xx=)x,...,x,x(f ∨

 

Дɢɡɸɧɤɬɢɜɧɚ ɧɨɪɦɚɥɧɚ  ɮɨɪɦɚ. ɋъɜъɪɲɟɧɚ ɞɢɡɸɧɤɬɢɜɧɚ ɧɨɪɦɚɥɧɚ ɮɨɪɦɚ 
 

Кɨɧɸɧɤɬɢɜɧɚ ɧɨɪɦɚɥɧɚ ɮɨɪɦɚ. ɋъɜъɪɲɟɧɚ ɤɨɧɸɧɤɬɢɜɧɚ ɧɨɪɦɚɥɧɚ ɮɨɪɦɚ 
 

Шɟɮɟɪɨɜɚ ɮɭɧɤцɢɹ 

 

Ɂɚɞɚɱɢ: 

 

1. ɉɪɨɜɟɪɟɬɟ ɩъɥɧɢ ɥɢ ɫɚ ɫɥɟɞɧɢɬɟ ɦɧɨɠɟɫɬɜɚ ɨɬ ɛɭɥɟɜɢ ɮɭɧɤɰɢɢ: 

a)  }x,xx{ 21∧  

b)   }x|x{ 21

c)   }xx{ 21 ↑
d)  }1,xx,xx{ 2121 ⊕∧  

e)   }z)yx(,zxy{ ⊕≡⊕
f)  }zyx,yx{ ⊕⊕→  

g)  )}01011110(f,yx{ =→  

h)   }1yx),x~(m,0{ 3 ⊕⊕
i)  )}10110110(f,1ztxy{ =⊕⊕  
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2. ɇɚɦɟɪɟɬɟ ɋɜȾɇɎ ɧɚ ɮɭɧɤɰɢɢɬɟ: 
a)   3221

3 xx)xx()x~(f →⊕=
b)   )01101100()x~(f 3 =
c)   )0110110001110110()x~(f 4 =
d)  321

3 xxx)x~(f →=  

e)  321
3 x)x|x()x~(f =  

f)   )xx(xx)x~(f 3221
3 ≡≡=

g)  3214321
4 xxxx)xxx()x~(f ∨∨∨=   

h)  324321
4 x)x)xxx((x)x~(f →→→=  

i)  )x|x(|)x)x|x(()x~(f 42321
4 ↑=  

j)  )xxx)(xx()x~(f 42321
4 →⊕=  

 

3. Ⱦɚ ɫɟ ɩɪɟɦɢɧɟ ɨɬ ȾɇɎ ɤъɦ ɋɜȾɇɎ: 

a)  321
3 xxx)x~(D ∨=  

b)  3121
3 xxxx)x~(D ∨=  

c)  32211
3 xxxxx)x~(D ∨∨=  

d)  14433221
4 xxxxxxxx)x~(D ∨∨∨=  

e)   4321321211
4 xxxxxxxxxx)x~(D ∨∨∨=

 

4. Ⱦɚ ɫɟ ɩɪɟɦɢɧɟ ɨɬ ȾɇɎ ɤъɦ ɄɇɎ: 

a)  321
3 xxx)x~(f ∨=   

b)  323221
3 xxxxxx)x~(f ∨∨=  

c)  4342321
4 xxxxxxx)x~(f ∨∨∨=  

d)  423214321
4 xxxxxxxxx)x~(f ∨∨=  

 

5. Ɂɚ ɞɚɞɟɧɚɬɚ ɮɭɧɤɰɢɹ ɞɚ ɫɟ ɧɚɦɟɪɢ ɭɤɚɡɚɧɚɬɚ ɤɨɦɩɨɧɟɧɬɚ: 
a)  )xxx(x)x~(f 3121

3 ⊕→=   )x~(f 32
0

b)    )01101000()x~(f 3 = )x~(f 31
1

c)       )xxx()xx()x~(f 41321
4 →→⊕= )x~(f 424

00

d)       )1000110101011011()x~(f 4 = )x~(f 414
01

 

6. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨɹ ɧɚ ɛɭɥɟɜɢɬɟ ɮɭɧɤɰɢɢ ɧɚ n ɩɪɨɦɟɧɥɢɜɢ, ɡɚ ɤɨɢɬɨ ɋɜɄɇɎ 

ɟ ɢ ɋɜȾɇɎ. 

 

7. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨɹ ɧɚ ɛɭɥɟɜɢɬɟ ɮɭɧɤɰɢɢ ɧɚ ɞɜɟ ɩɪɨɦɟɧɥɢɜɢ, ɤɨɢɬɨ 
ɢɡɩъɥɧɹɜɚɬ ɭɫɥɨɜɢɟɬɨ: 
  )x~(f)x~(f nij

11
nij

00 =

 2



 

8. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɛɪɨɹɬ ɧɚ ɛɭɥɟɜɢɬɟ ɮɭɧɤɰɢɢ ɧɚ n ɩɪɨɦɟɧɥɢɜɢ, ɱɢɹɬɨ ɋɜȾɇɎ 

ɢɡɩъɥɧɹɜɚ ɭɫɥɨɜɢɟɬɨ: 
 ɚ) ɇɹɦɚ ɟɥɟɦɟɧɬɚɪɧɚ ɤɨɧɸɧɤɰɢɹ, ɜ ɤɨɹɬɨ ɛɪɨɹɬ ɧɚ ɛɭɤɜɢɬɟ ɫ ɨɬɪɢɰɚɧɢɟ 
ɟ ɪɚɜɟɧ ɧɚ ɛɪɨɹ ɧɚ ɛɭɤɜɢɬɟ ɛɟɡ ɨɬɪɢɰɚɧɢɟ. 
 ɛ) ȼɫɹɤɚ ɟɥɟɦɟɧɬɚɪɧɚ ɤɨɧɸɧɤɰɢɹ ɢɦɚ ɩɨɧɟ ɞɜɟ ɨɬɪɢɰɚɧɢɹ. 
 ɜ) ȼɫɹɤɚ ɟɥɟɦɟɧɬɚɪɧɚ ɤɨɧɸɧɤɰɢɹ ɢɦɚ ɱɟɬɟɧ ɛɪɨɣ ɛɭɤɜɢ ɫ ɨɬɪɢɰɚɧɢɹ. 
 

9. Ⱦɚ ɫɟ ɧɚɦɟɪɢ ɞъɥɠɢɧɚɬɚ ɧɚ ɋɜȾɇɎ ɧɚ ɫɥɟɞɧɚɬɚ ɮɭɧɤɰɢɹ: 
 ɚ)  n21

n x...xx)x~(f ⊕⊕⊕=
 ɛ) )x...xx)(x...xx()x~(f n21n21

n ∨∨∨∨∨∨=  

 ɜ) n4321321
n x...x)xxx)(xxx()x~(f +++∨∨∨∨=  

 ɝ)  ji
ji

n xx)x~(f ∨<=
 ɞ)  )...)xx...(x(x(x)x~(f n1n321

n →→→→= −
 ɟ) n32121

n x...x)xx)(xx()x~(f →∨∨=  

 

10. ɇɟɤɚ . ɇɟɤɚ ɞъɥɠɢɧɚɬɚ ɧɚ ɋɜȾɇɎ ɧɚ 
ɮɭɧɤɰɢɹɬɚ  ɟ k, ɚ ɞъɥɠɢɧɚɬɚ ɧɚ ɋɜȾɇɎ ɧɚ ɮɭɧɤɰɢɹɬɚ  ɟ l. Ⱦɚ ɫɟ 
ɧɚɦɟɪɢ ɞъɥɠɢɧɚɬɚ ɧɚ ɋɜȾɇɎ ɧɚ ɫɥɟɞɧɚɬɚ ɮɭɧɤɰɢɹ: 

ΘYX},y,...,y{Y},x,...x{X m1
m

n1
n =∩=

)x~(f n )y~(g m

 ɚ)  )y~(g)x~(f mn ∧
 ɛ)  )y~(g)x~(f mn ∨
 ɜ)  )y~(g)x~(f mn +
 

 

Пɨɥɢɧɨɦɢ ɧɚ Жɟɝɚɥɤɢɧ – ɞɟɮɢɧɢцɢɹ. ɋɬɟɩɟɧ ɧɚ ɉɀ. Ⱦъɥɠɢɧɚ ɧɚ ɉɀ. 

ɉɨɫɬɪɨɹɜɚɧɟ ɧɚ ɉɀ ɡɚ ɩɪɨɢɡɜɨɥɧɚ ɛɭɥɟɜɚ ɮɭɧɤɰɢɹ: 
- ɦɟɬɨɞ ɧɚ ɧɟɨɩɪɟɞɟɥɟɧɢɬɟ ɤɨɟɮɢɰɟɧɬɢ 

- ɱɪɟɡ ɟɤɜɢɜɚɥɟɧɬɢ ɩɪɟɨɛɪɚɡɭɜɚɧɢɹ ɧɚ ɮɨɪɦɭɥɢ 

- ɨɬ ɋɜȾɇɎ 

Ɂɚɞɚɱɢ:

 

1. ɇɚɦɟɪɟɬɟ ɛɭɥɟɜɚ ɮɭɧɤɰɢɹ ɧɚ n ɩɪɨɦɟɧɥɢɜɢ, ɱɢɣɬɨ ɉɀ ɟ ɫ ɞъɥɠɢɧɚ  ɩъɬɢ 

ɩɨ-ɝɨɥɹɦɚ ɨɬ ɞъɥɠɢɧɚɬɚ ɧɚ ɧɟɣɧɚɬɚ ɋɜȾɇɎ. 

n2

 

2. ɇɚɦɟɪɟɬɟ ɛɪɨɹ ɧɚ ɪɚɡɥɢɱɧɢɬɟ ɉɀ ɧɚ n ɩɪɨɦɟɧɥɢɜɢ ɫ ɞъɥɠɢɧɚ k, ɤɨɢɬɨ ɫɬɚɜɚɬ 
0 ɧɚ ɧɚɛɨɪɢɬɟ  ɢ . 0

~
1
~

 

3. ɇɚɦɟɪɟɬɟ ɛɪɨɹ ɧɚ ɦɨɧɨɬɨɧɧɢɬɟ ɟɥɟɦɟɧɬɚɪɧɢ ɤɨɧɸɧɤɰɢɢ ɨɬ ɪɚɧɝ r ɧɚɞ 

ɦɧɨɠɟɫɬɜɨɬɨ ɩɪɨɦɟɧɥɢɜɢ . }x,...,x{ n1
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4. ɇɚɦɟɪɟɬɟ ɛɪɨɹ ɧɚ ɩɨɥɢɧɨɦɢɬɟ ɨɬ ɫɬɟɩɟɧ r ɧɚɞ ɦɧɨɠɟɫɬɜɨɬɨ ɩɪɨɦɟɧɥɢɜɢ 

. }x,...,x{ n1

 

5. ɇɚɦɟɪɟɬɟ ɞъɥɠɢɧɚɬɚ ɧɚ ɋɜȾɇɎ ɧɚ ɫɥɟɞɧɢɹ ɉɀ: 

 ɚ)  n1kk1
n x...xx...x)x~(P +⊕=

 ɛ)  n21211
n x...xx...xxx1)x~(P ⊕⊕⊕⊕=

 

6. Ⱦɚ ɫɟ ɩɨɫɬɪɨɢ ɉɀ ɡɚ ɫɥɟɞɧɚɬɚ ɮɭɧɤɰɢɹ ɩɨ ɦɟɬɨɞɚ ɧɚ ɧɟɨɩɪɟɞɟɥɟɧɢɬɟ 
ɤɨɟɮɢɰɢɟɧɬɢ: 

 ɚ)  )1001()x~(f 2 =
 ɛ)  )01101000()x~(f 3 =
 ɜ)  )11111000()x~(f 3 =
 

7. Ʉɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɟɤɜɢɜɚɥɟɧɬɧɢ ɩɪɟɨɛɪɚɡɭɜɚɧɢɹ ɞɚ ɫɟ ɩɨɥɭɱɢ ɉɀ ɡɚ 
ɮɭɧɤɰɢɹɬɚ, ɩɪɟɞɫɬɚɜɟɧɚ ɫъɫ ɫɥɟɞɧɚɬɚ ɮɨɪɦɭɥɚ: 
 ɚ)  321

3 x)x|x()x~(f ↑=
 ɛ)  )xx)(xx()x~(f 3221

3 ↑→=
 ɜ) 1321

3 x|)x)xx(()x~(f ∨→=  

 

8. Ⱦɚ ɫɟ ɩɨɫɬɪɨɢ ɉɀ ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚ ɋɜȾɇɎ ɧɚ ɫɥɟɞɧɚɬɚ ɮɭɧɤɰɢɹ: 
 ɚ)  )1101()x~(f 2 =
 ɛ)  )11001011()x~(f 3 =
 ɜ)  )1000111000110110()x~(f 4 =
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