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ȼ ɞɚɧɧɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɢɡɥɨɠɟɧɵ ɦɚɬɟɪɢɚɥɵ 
ɩɨ ɪɚɡɞɟɥɭ  ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɢ -  ɬɟɨɪɢɹ ɦɧɨɠɟɫɬɜ. 

ȼ ɪɚɡɞɟɥɟ «Ɍɟɨɪɢɹ ɦɧɨɠɟɫɬɜ» ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɦɵ: 
ɦɧɨɠɟɫɬɜɚ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ; ɨɬɧɨɲɟɧɢɹ ɢ ɮɭɧɤɰɢɢ.  

ɉɨ ɤɚɠɞɨɣ ɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ: 
1. ɤɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ; 
2. ɩɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ; 
3. ɩɪɢɦɟɪɵ ɡɚɞɚɱ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ; 
4. ɡɚɞɚɱɢ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ 

ɫɬɭɞɟɧɬɨɜ. 
Ⱦɚɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ⱦɢɫɤɪɟɬɧɚɹ 
ɦɚɬɟɦɚɬɢɤɚ» ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɬɨɪɨɝɨ ɤɭɪɫɚ ɘɝɨ-Ɂɚɩɚɞɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɫɥɟɞɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɣ 
ɩɨɞɝɨɬɨɜɤɢ: ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ; 
ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ, 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ. 

ɉɨ ɢɡɥɨɠɟɧɧɵɦ ɜ ɞɚɧɧɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ 
ɦɚɬɟɪɢɚɥɚɦ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɩɪɨɜɟɞɟɧɢɟ 4-ɯ 

ɱɚɫɨɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɥɚɧɭ: 
 ɦɧɨɠɟɫɬɜɚ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ (2 ɱɚɫɚ); 
 ɨɬɧɨɲɟɧɢɹ ɢ ɮɭɧɤɰɢɢ (2 ɱɚɫɚ); 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɚɠɞɨɣ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɩɪɢɜɨɞɢɬɶ ɜɫɟ ɷɬɚɩɵ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɫɫɭɠɞɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ 
ɞɥɹ ɨɛɴɹɫɧɟɧɢɹ ɩɪɨɜɨɞɢɦɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɢ  ɜɵɱɢɫɥɟɧɢɣ, 
ɨɛɨɫɧɨɜɚɧɢɟ ɞɟɥɚɟɦɵɯ ɜɵɜɨɞɨɜ.  

ɇɚ ɬɢɬɭɥɶɧɨɦ ɥɢɫɬɟ ɩɪɢɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: ɘɁȽɍ, 
ɤɚɮɟɞɪɚ, ɩɪɟɞɦɟɬ, ɧɨɦɟɪ ɡɚɞɚɧɢɹ, ɧɨɦɟɪ ɜɚɪɢɚɧɬɚ, ɎɂɈ ɫɬɭɞɟɧɬɚ, 
ɧɨɦɟɪ ɝɪɭɩɩɵ, ɞɚɧɧɵɟ ɨ ɩɪɨɜɟɪɹɸɳɟɦ. 

 

 

 

 

 

 

 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1 

Ɇɧɨɠɟɫɬɜɚ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ 

ɐɟɥɶ: ɢɡɭɱɢɬɶ ɫɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɦɧɨɠɟɫɬɜ, ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ 
ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɠɟɫɬɜ ɜ ɜɢɞɟ ɤɪɭɝɨɜ ɗɣɥɟɪɚ. 
ɇɚɭɱɢɬɶɫɹ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɩɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ ɬɨɠɞɟɫɬɜ, 
ɜɤɥɸɱɚɸɳɢɯ ɦɧɨɠɟɫɬɜɚ. 

ȼɨɩɪɨɫɵ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ. 
1. ɉɨɧɹɬɢɟ ɦɧɨɠɟɫɬɜɚ. ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɦɧɨɠɟɫɬɜ. 

ɉɨɧɹɬɢɟ ɩɨɞɦɧɨɠɟɫɬɜɚ. 
2. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɠɟɫɬɜ ɜ ɜɢɞɟ ɤɪɭɝɨɜ ɗɣɥɟɪɚ. 
3. ɉɨɧɹɬɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ  ɢ ɩɭɫɬɨɝɨ ɦɧɨɠɟɫɬɜ. 

Ⱦɨɩɨɥɧɟɧɢɟ ɦɧɨɠɟɫɬɜɚ. 
4. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ: ɨɛɴɟɞɢɧɟɧɢɟ 

ɦɧɨɠɟɫɬɜ, ɩɟɪɟɫɟɱɟɧɢɟ ɦɧɨɠɟɫɬɜ, ɪɚɡɧɨɫɬɶ ɦɧɨɠɟɫɬɜ, 
ɫɢɦɦɟɬɪɢɱɧɚɹ ɪɚɡɧɨɫɬɶ ɦɧɨɠɟɫɬɜ. 

5. Ɂɚɤɨɧɵ ɞɟ Ɇɨɪɝɚɧɚ. 
 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ 

 

ɉɨɞ ɦɧɨɠɟɫɬɜɨɦ A ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɥɸɛɨɟ ɨɛɴɟɞɢɧɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɢ ɪɚɡɥɢɱɢɦɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɨɛɴɟɤɬɨɜ, ɦɵɫɥɢɦɨɟ ɤɚɤ 
ɟɞɢɧɨɟ ɰɟɥɨɟ. ɑɟɪɟɡ א ɨɛɨɡɧɚɱɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, 
ɬ.ɟ. ݔ א  ɨɡɧɚɱɚɟɬ, ɱɬɨ ɷɥɟɦɟɧɬ x ɩɪɢɧɚɞɥɟɠɢɬ ɦɧɨɠɟɫɬɜɭ A. ȿɫɥɢ ܣ
x ɧɟ ɹɜɥɹɟɬɫɹ ɷɥɟɦɟɧɬɨɦ ɦɧɨɠɟɫɬɜɚ A, ɬɨ ɷɬɨ ɡɚɩɢɫɵɜɚɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ב ݔ  .ܣ

ɑɟɪɟɡ ⊆ ɨɛɨɡɧɚɱɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɜɤɥɸɱɟɧɢɹ ɦɧɨɠɟɫɬɜ, ɬ.ɟ. 
ɡɚɩɢɫɶ  ܣ ⊆  ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɦɧɨɠɟɫɬɜɚ A ɹɜɥɹɟɬɫɹ ܤ
ɷɥɟɦɟɧɬɨɦ ɦɧɨɠɟɫɬɜɚ B. ȼ ɷɬɨɦ ɫɥɭɱɚɟ B – ɧɚɞɦɧɨɠɟɫɬɜɨ A.  

Ɇɧɨɠɟɫɬɜɨ, ɧɟ ɫɨɞɟɪɠɚɳɟɟ ɷɥɟɦɟɧɬɨɜ, ɧɚɡɵɜɚɟɬɫɹ ɩɭɫɬɵɦ ɢ 
ɨɛɨɡɧɚɱɚɟɬɫɹ ɱɟɪɟɡ ∅. 

Ɉɛɴɟɞɢɧɟɧɢɟɦ ɦɧɨɠɟɫɬɜ A ɢ B ɧɚɡɵɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ܣ ׫ ܤ = ݔ|ݔ} א ݔ иˎи ܣ א  {ܤ

ɉɟɪɟɫɟɱɟɧɢɟɦ ɦɧɨɠɟɫɬɜ A ɢ B ɧɚɡɵɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ܣ ת ܤ = ݔ|ݔ} א ݔ и ܣ א  {ܤ

 Ɋɚɡɧɨɫɬɶɸ ɦɧɨɠɟɫɬɜ A ɢ B ɧɚɡɵɜɚɸɬɫɹ ɦɧɨɠɟɫɬɜɨ ܤ\ܣ = ݔ|ݔ} א ݔ и ܣ ב  {ܤ



ɋɢɦɦɟɬɪɢɱɧɨɣ ɪɚɡɧɨɫɬɶɸ ɦɧɨɠɟɫɬɜɚ A ɢ B ɧɚɡɵɜɚɟɬɫɹ 
ɦɧɨɠɟɫɬɜɨ ܣ ∸ ܤ = ሺܤ\ܣሻ ׫ ሺܣ\ܤሻ 

ɍɧɢɜɟɪɫɚɥɶɧɨɟ ɦɧɨɠɟɫɬɜɨ ׫ - ɷɬɨ ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, 
ɤɨɬɨɪɵɟ ɭɱɚɫɬɜɭɸɬ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ  ɪɚɫɫɭɠɞɟɧɢɣ. ɇɚɩɪɢɦɟɪ, 
ɟɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɧɨɠɟɫɬɜɚ ɰɟɥɵɯ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ, ɬɨ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɦɧɨɠɟɫɬɜɨ – ɷɬɨ 
ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ. 

Ⱦɨɩɨɥɧɟɧɢɟɦ ɦɧɨɠɟɫɬɜɚ A ɧɚɡɵɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɚ ܣ ̅ ݔ|ݔ}= ב ݔ и ܣ  { ׫ א

Ɂɚɤɨɧɵ ɞɟ Ɇɨɪɝɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɜɹɡɶ ɦɟɠɞɭ ɨɩɟɪɚɰɢɹɦɢ 
ɨɛɴɟɞɢɧɟɧɢɹ, ɩɟɪɟɫɟɱɟɧɢɹ ɢ ɞɨɩɨɥɧɟɧɢɹ. 

Ⱦɨɩɨɥɧɟɧɢɟ ɨɛɴɟɞɢɧɟɧɢɹ ɟɫɬɶ ɩɟɪɟɫɟɱɟɧɢɟ ɞɨɩɨɥɧɟɧɢɣ 

ܣ  ׫ ̅̅ܤ ̅̅ ̅̅ ̅ = ܣ̅ ת  ܤ̅

Ⱦɨɩɨɥɧɟɧɢɟ ɩɟɪɟɫɟɱɟɧɢɹ ɟɫɬɶ ɨɛɴɟɞɢɧɟɧɢɟ ɞɨɩɨɥɧɟɧɢɣ ܣ ת ̅̅ܤ ̅̅ ̅̅ ̅ = ܣ̅ ׫  ܤ̅

ɉɪɢɦɟɪɵ ɡɚɞɚɱ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 

Ɂɚɞɚɱɚ  1 

ɋ ɩɨɦɨɳɶɸ ɤɪɭɝɨɜ ɗɣɥɟɪɚ ɞɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ: 
ܣ   ׫ ሺܤ ת ሻܥ = ሺܣ ׫ ሻܤ ת ሺܣ ׫  ሻܥ

Ʌɟɜɚɹ ɱɚɫɬɶ ɬɨɠɞɟɫɬɜɚ ɢɦɟɟɬ ɜɢɞ: 
A                                 B                          A                               B 

                          
                 C                                                               C 

ܤ  ת ܣ  (ɡɚɤɪɚɲɟɧɧɚɹ ɮɢɝɭɪɚ)ܥ ׫ ሺܤ ת  ሻ(ɡɚɤɪɚɲɟɧɧɚɹ ɮɢɝɭɪɚ)ܥ
             Ɋɢɫ 1.                                                      Ɋɢɫ 2. 
 

 

 



ɉɪɚɜɚɹ ɱɚɫɬɶ ɬɨɠɞɟɫɬɜɚ ɢɦɟɟɬ ɜɢɞ: 
 
          A                           B                                     A                        B 

C                    C ܣ ׫ ܣ          (ɡɚɤɪɚɲɟɧɧɚɹ ɮɢɝɭɪɚ) ܤ ׫  (ɡɚɤɪɚɲɟɧɧɚɹ ɮɢɝɭɪɚ) ܥ
                     Ɋɢɫ 3.                                                Ɋɢɫ 4. 
 

            A                B 

 
                C ሺܣ ׫ ሻܤ ת ሺܣ ׫  ሻ (ɡɚɤɪɚɲɟɧɧɚɹ ɮɢɝɭɪɚ)ܥ

                          Ɋɢɫ 5. 
Ɂɚɤɪɚɲɟɧɧɵɟ ɮɢɝɭɪɵ, ɢɡɨɛɪɚɠɚɸɳɢɟ ɥɟɜɭɸ ɢ ɩɪɚɜɭɸ ɱɚɫɬɢ 

ɬɨɠɞɟɫɬɜɚ ɧɚ Ɋɢɫ 2 ɢ Ɋɢɫ 5 ɨɞɢɧɚɤɨɜɵɟ, ɱɬɨ ɞɨɤɚɡɵɜɚɟɬ ɢɫɬɢɧɧɨɫɬɶ 
ɬɨɠɞɟɫɬɜɚ: 

ܣ  ׫ ሺܤ ת ሻܥ = ሺܣ ׫ ሻܤ ת ሺܣ ׫  ሻܥ

Ɂɚɞɚɱɚ 2 

ɋ ɩɨɦɨɳɶɸ ɤɪɭɝɨɜ ɗɣɥɟɪɚ ɞɨɤɚɡɚɬɶ, ɱɬɨ: ܣ ׫ ܤ ⊆ ܥ ⇔ ܣ ܤ и ܥ⊇ ⊆  ܥ

Ɂɧɚɤ ⇔ ɨɡɧɚɱɚɟɬ «ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ». 

Ⱦɨɤɚɠɟɦ ɭɫɥɨɜɢɟ ɞɨɫɬɚɬɨɱɧɨɫɬɢ. 
ɉɭɫɬɶ ɩɪɚɜɚɹ ɱɚɫɬɶ ɬɨɠɞɟɫɬɜɚ ɜɵɩɨɥɧɹɟɬɫɹ ܣ ⊆ ܤ и ܥ ⊆  , ܥ

ɫɦ. ɪɢɫ 6. 



 

 
Ɍɨɝɞɚ ɤɪɭɝɢ ɗɣɥɟɪɚ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɷɥɟɦɟɧɬɵ ɨɛɴɟɞɢɧɟɧɢɹ 

ɦɧɨɠɟɫɬɜɚ A ɢ B ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ ɦɧɨɠɟɫɬɜɚ C, ɬɨ ɟɫɬɶ ܣ ܤ׫ ⊆  .ܥ

Ⱦɨɤɚɠɟɦ ɷɬɨ ɠɟ ɭɫɥɨɜɢɟ ɦɟɬɨɞɨɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɨɬ 
ɩɪɨɬɢɜɧɨɝɨ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɪɚɜɚɹ ɱɚɫɬɶ ɬɨɠɞɟɫɬɜɚ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, 
ɧɚɩɪɢɦɟɪ ɦɧɨɠɟɫɬɜɚ A ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɞɦɧɨɠɟɫɬɜɨɦ ɦɧɨɠɟɫɬɜɚ C, 

ɫɦ. ɪɢɫ 7. 

 
Ɇɵ ɜɢɞɢɦ, ɱɬɨ ɧɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɨɛɴɟɞɢɧɟɧɢɹ ɦɧɨɠɟɫɬɜɚ A ɢ 

B ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ ɦɧɨɠɟɫɬɜɚ C, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɬɜɟɪɠɞɟɧɢɟ ܣ ׫ ܤ ⊆  ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ ɥɨɠɧɵɦ, ɱɬɨ ɢ ɬɪɟɛɨɜɚɥɨɫɶ ܥ
ɞɨɤɚɡɚɬɶ. 



Ɍɚɤ ɤɚɤ А ⊆ ܣ ׫ ܣ ɢ ܤ ׫ ܤ ⊆  ɬɨ ɜ ɫɢɥɭ ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ , ܥ
ɨɬɧɨɲɟɧɢɹ ɜɤɥɸɱɟɧɢɹ ɢɦɟɟɦ ܣ ⊆  Ⱥɧɚɥɨɝɢɱɧɨ ɞɨɤɚɡɵɜɚɟɬɫɹ . ܥ
ɜɤɥɸɱɟɧɢɟ ܤ ⊆  .ܥ

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɤɚɡɚɧɨ, ɱɬɨ ɥɟɜɚɹ ɱɚɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ܣ ׫ ܤ ⊆  ɜɵɩɨɥɧɹɟɬɫɹ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ܥ
ɩɪɚɜɚɹ ɱɚɫɬɶ ɷɬɨɣ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ, ɬɨ ɟɫɬɶ ܣ ⊆ ܤ и ܥ ⊆  .ܥ

Ɍɨɠɞɟɫɬɜɚ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɦɧɨɠɟɫɬɜɚ, ɦɨɝɭɬ ɛɵɬɶ  
ɞɨɤɚɡɚɧɵ ɧɟ ɬɨɥɶɤɨ ɞɢɚɝɪɚɦɦɚɦɢ ɗɣɥɟɪɚ, ɧɨ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɦ 
ɦɟɬɨɞɨɦ. 

Ɂɚɞɚɱɚ 3 

Ⱦɨɤɚɡɚɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫɥɟɞɭɸɳɟɟ ɬɨɠɞɟɫɬɜɨ:                              ሺܣ ת ሻܤ ׫ ሺܥ ת ሻܦ = ሺܣ ׫ ሻܥ ת ሺܤ ׫ ሻܥ ת ሺܣ ׫ ሻܦ ת ሺܤ ׫  ሻܦ

ɉɭɫɬɶ ɷɥɟɦɟɧɬ ݔ א  ሺܣ ת ሻܤ ׫ ሺܥ ת  .ሻܦ

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ݔ א ݔ и ܣ א ݔ иˎи ܤ א ݔ и ܥ א  ܦ

Ɋɚɫɫɦɨɬɪɢɦ 2 ɝɢɩɨɬɟɡɵ 
 

Ƚɢɩɨɬɟɡɚ №1 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ݔ א ݔ и ܣ א  ɇɨ ɟɫɥɢ ɷɥɟɦɟɧɬ x .ܤ

ɩɪɢɧɚɞɥɟɠɢɬ, ɧɚɩɪɢɦɟɪ, ɦɧɨɠɟɫɬɜɭ A, ɬɨ ɨɧ ɩɪɢɧɚɞɥɟɠɢɬ 
ɨɛɴɟɞɢɧɟɧɢɸ ɦɧɨɠɟɫɬɜɚ A ɫ ɥɸɛɵɦ ɞɪɭɝɢɦ ɦɧɨɠɟɫɬɜɨɦ. 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ݔ א ሺܣ ׫ ݔ ሻ иܥ א ሺܤ ׫ ݔ ሻ иܥ א ሺܣ ׫ ݔ ሻ иܦ ܤሺא ׫  ሻܦ

Ⱥ ɡɧɚɱɢɬ,  ɷɥɟɦɟɧɬ x ɥɟɠɢɬ ɜ ɩɟɪɟɫɟɱɟɧɢɢ ɷɬɢɯ ɦɧɨɠɟɫɬɜ. 
Ƚɢɩɨɬɟɡɚ №2 

ɉɭɫɬɶ ݔ א ݔ и ܥ א ݔ  :Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ .ܦ א ሺܣ ׫ ݔ ሻ иܥ ܤሺא ׫ ݔ ሻ иܥ א ሺܣ ׫ ݔ ሻ иܦ א ሺܤ ׫  .ሻܦ

ɂɬɚɤ, ɩɪɢ ɨɛɟɢɯ ɝɢɩɨɬɟɡɚɯ ɞɨɤɚɡɚɧɨ ɜɤɥɸɱɟɧɢɟ:                                                   ሺܣ ת ሻܤ ׫ ሺܥ ת ܣሻÌሺܦ ׫ ሻܥ ת ሺܤ ׫ ሻܥ ת ሺܣ ׫ ሻܦ ת ሺܤ ׫  ሻܦ

Ⱦɨɤɚɠɟɦ ɨɛɪɚɬɧɨɟ ɜɤɥɸɱɟɧɢɟ. 
ɉɭɫɬɶ  ݔÎሺܣ ׫ ሻܥ ת ሺܤ ׫ ሻܥ ת ሺܣ ׫ ሻܦ ת ሺܤ ׫ ܣÎሺݔ  ሻ, ɬɨɝɞɚ ɢɦɟɟɦܦ ׫ ܤÎሺݔ ሻ иܥ ׫ ܣÎሺݔ ሻ иܥ ׫ ܤÎሺݔ  ሻиܦ ׫  ሻ. ɗɬɨܦ

ɪɚɜɧɨɫɢɥɶɧɨ ɭɬɜɟɪɠɞɟɧɢɸ ( ݔÎА ɢɥɢ ݔÎС) ɢ (ݔÎВ ɢɥɢ ݔÎС) ɢ (ݔÎА 

ɢɥɢ ݔÎܦ) ɢ (ݔÎВ  ɢɥɢ ݔÎܦ).  

ȿɫɥɢ ɜ ɩɟɪɜɨɦ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ݔÎА , ɬɨ ɬɪɟɬɶɟ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ⱥ ɢɡ ɜɵɩɨɥɧɟɧɢɹ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ 
ɭɫɥɨɜɢɣ ɫɥɟɞɭɟɬ, ɱɬɨ  ݔÎВ , ɢɥɢ ( ݔÎС ɢ ݔÎܦ).  ɂɡ ɭɫɥɨɜɢɣ ݔÎА ɢ ݔÎВ ɫɥɟɞɭɟɬ, ɱɬɨ ݔÎА ת В . ɍɫɥɨɜɢɟ (ݔÎС ɢ ݔÎܦ) ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ 



ܥÎݔ ת  Ɉɞɧɨ ɢɡ ɷɬɢɯ ɭɫɥɨɜɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨ ɜ ɫɢɥɭ .ܦ
ɧɚɲɟɝɨ ɩɪɟɞɩɨɥɨɠɟɧɢɹ, ɩɨɷɬɨɦɭ ɢɦɟɟɦ ݔÎሺܣ ת ሻܤ ׫ ሺܥ ת   .ሻܦ

ȼɬɨɪɨɣ ɜɨɡɦɨɠɧɵɣ ɫɥɭɱɚɣ ݔÎܥ ɢɡ ɩɟɪɜɨɝɨ ɭɫɥɨɜɢɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 

 

 

Ɂɚɞɚɱɢ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ 

 

ȼȺɊɂȺɇɌ 1 

1. Ⱦɨɤɚɡɚɬɶ: ɟɫɥɢ ܣ ⊆ ܤ и ܤ ⊆ ܣ то,ܥ ⊆  .ܥ

2. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ A ɦɧɨɠɟɫɬɜɨ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ                                ݔଶ − ͹ݔ + ͸ = Ͳ и ܤ = {ͳ,͸}, ɬɨ A=B. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɤɨɪɧɟɣ ɦɧɨɝɨɱɥɟɧɚ 
Ψ(x)=f(x)×φ(x) ɟɫɬɶ ɨɛɴɟɞɢɧɟɧɢɟ ɦɧɨɠɟɫɬɜ ɤɨɪɧɟɣ 
ɦɧɨɝɨɱɥɟɧɨɜ f(x) ɢ φ(x). 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ     ܣ ת ሺܤ ת ሻܥ =(A ת B) ת  .ܥ

5. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ   ܣ\ሺܤ ׫ ሻܥ =(A \ B) ת ሺܥ \ ܣሻ. 

6. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ      ܣ ׫ ܤ = ܣ ׫ ሺܣ \ ܤሻ. 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:                ܣ ⊆ ܤ ת ܥ ⇔ ܣ ⊆ ܣ и ܤ ⊆ С. 

8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:                ܣ ⊆ ܤ ⇒ ܣ ׫ ܥ ⊆ ܤ ׫  .ܥ

9. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ:    ܣ ∸ ሺܤ ∸ ሻܥ = ሺܣ ∸ ሻܤ ∸  .ܥ

10. ɇɚɣɬɢ ɜɫɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɦɧɨɠɟɫɬɜ   ∅, 

{∅},{x},{1,2}. 

 

ȼȺɊɂȺɇɌ 2 

1. Ⱦɨɤɚɡɚɬɶ:         ܣ ת ܤ ⊆ ܣ ⊆ ܣ  ׫  .ܤ

2. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ        ∅{∅}. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɜɨ ɜɫɟɯ ɤɨɪɧɟɣ ɦɧɨɝɨɱɥɟɧɚ 
Ψ(x)=(f(x))2+(φ(x))2 ɟɫɬɶ ɩɟɪɟɫɟɱɟɧɢɟ ɦɧɨɠɟɫɬɜ ɤɨɪɧɟɣ 
ɦɧɨɝɨɱɥɟɧɨɜ f(x) ɢ φ(x). 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ:       ܣ ׫ ሺܤ ׫ ሻܥ = ሺܣ ׫ ሻܤ ׫  .ܥ

5. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ:       A \ (B ת C)=(A \ B) ׫(A \ C). 

6. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ:        А̿ = А . 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:                 ܣ ת ܤ ⊆ С ⇔ ܣ ⊆ В̅ ׫  .ܥ

8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:                 ܣ ⊆ ܤ ⇒ ܣ ת С ⊆ B ת  C. 

9. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ      ܣ ת ሺܤ ∸ ሻܥ = ሺת ܣ ሻܤ ∸ ሺܥת ܣሻ. 



10. ɇɚɣɬɢ ɜɫɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɦɧɨɠɟɫɬɜ   {2, 3, 4}. 
 

ȼȺɊɂȺɇɌ 3 

1. Ⱦɨɤɚɡɚɬɶ:                ܣ ת ܤ ⊆ ܤ ⊆ ܣ ׫  .ܤ

2. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ       {{1,2},{2,3}}≠{1,2,3}. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɤɨɪɧɟɣ ɦɧɨɝɨɱɥɟɧɚ 
Ψ(x)=f(x)∙φ(x) ɟɫɬɶ ɨɛɴɟɞɢɧɟɧɢɟ ɦɧɨɠɟɫɬɜ ɤɨɪɧɟɣ 
ɦɧɨɝɨɱɥɟɧɨɜ f(x) ɢ φ(x). 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ     ܣ ת ሺܤ ׫ ሻܥ = ሺת ܣ  Bሻ ׫ ሺܣ ת  .ሻܥ

5. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ:      A \(A \ B) = A ת B. 

6. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ       ܣ ׫ ሺА̅ሻ = 𝑈. 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ                  ܣ ⊆ ܤ ׫ ܥ ⇔ ܣ ת ሺВ̅ሻ ⊆  .ܥ

8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ                  ܣ ⊆ ܤ ⇒ (A \ C) ⊆( B \ C). 

9. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ      ܣ ∸ ሺܣ ∸ ሻܤ =  .ܤ

10. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɢɡ n ɷɥɟɦɟɧɬɨɜ ɢɦɟɟɬ ʹ௡ 

ɩɨɞɦɧɨɠɟɫɬɜ. 
 

ȼȺɊɂȺɇɌ 4 

1. Ⱦɨɤɚɡɚɬɶ:            A \ B ⊆ A. 

2. ɋɭɳɟɫɬɜɭɸɬ ɥɢ ɬɚɤɢɟ ɦɧɨɠɟɫɬɜɚ A, B ɢ C, ɱɬɨ                                       
A ת B ≠ ∅, A ת ɋ ≠ ∅, (A ת B) \ ɋ ≠ ∅. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɜɨ ɜɫɟɯ ɤɨɪɧɟɣ ɦɧɨɝɨɱɥɟɧɚ 
Ψ(x)=(f(x))2+(φ(x))2 ɟɫɬɶ ɩɟɪɟɫɟɱɟɧɢɟ ɦɧɨɠɟɫɬɜ ɤɨɪɧɟɣ 
ɦɧɨɝɨɱɥɟɧɨɜ f(x) ɢ φ(x). 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ      (ܣ ׫  .A = A ׫ (B ת A) = A ת (ܤ

5. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ        A \ B =A  \  (A ת B). 

6. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ         A ת( - A) = ∅. 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ                   (A \ B) ׫ B= A ⇔ B ⊆ Ⱥ. 
8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ                     A ⊆ B ⇒ ( C \ B ) ⊆ (C \ A). 

9. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ        ܣ ׫ ܤ = ሺܣ ∸ ሻܤ ∸ ሺA ת  Bሻ . 

10. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɢɡ n ɷɥɟɦɟɧɬɨɜ ɢɦɟɟɬ ʹ௡ 

ɩɨɞɦɧɨɠɟɫɬɜ. 
 

ȼȺɊɂȺɇɌ 5 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ A \ А =∅. 

2. ɋɭɳɟɫɬɜɭɸɬ ɥɢ ɬɚɤɢɟ ɦɧɨɠɟɫɬɜɚ A, B ɢ C, ɱɬɨ                                       
A ת B ≠ ∅, A ת ɋ ≠ ∅, (A ׫ B) \ ɋ ≠ ∅. 



3. ɉɭɫɬɶ f(x), φ(x) ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɦɧɨɠɟɫɬɜ 
Ⱥ ɢ ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ 
Ψ(x)=𝑠݃𝑛ሺf(x) +φ(x)) ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɞɥɹ 
ɦɧɨɠɟɫɬɜɚ А ׫ В . 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ       (A\B) ∩ ȼ =∅. 

5. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ        ȼ\(A \ B) = B . 

6. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ        (A \ B) ׫ B= A ⇔ B ת Ⱥ=ȼ . 
7. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ      A׫B=(A∸B) ׫ (A ∩ B) . 
8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ       A ∩ȼ = B ⇒ ( C \ Ⱥ ) ⊆ (C \ ȼ). 
9. Ʉɚɤɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɩɪɨɢɡɜɨɥɶɧɵɦɢ ɞɜɭɦɹ 

ɦɧɨɠɟɫɬɜɚɦɢ ɦɨɝɭɬ ɛɵɬɶ? 

10. ȿɫɬɶ ɥɢ ɩɨɞɦɧɨɠɟɫɬɜɚ ɜ ɩɭɫɬɨɦ ɦɧɨɠɟɫɬɜɟ? 

 

ȼȺɊɂȺɇɌ 6 

1. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜɤɥɸɱɟɧɢɟ A ∸ B ⊆ A ? 

2. ɋɭɳɟɫɬɜɭɸɬ ɥɢ ɬɚɤɢɟ ɦɧɨɠɟɫɬɜɚ A, B ɢ C, ɱɬɨ                                       
A ∩ B = ∅, A ∩ ɋ ≠ ∅, (A ∩ B) \ ɋ ≠ ∅. 

3. ɉɭɫɬɶ f(x), φ(x) ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɦɧɨɠɟɫɬɜ 
Ⱥ ɢ ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ Ψ(x)= f(x) ∙φ(x) ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɞɥɹ ɦɧɨɠɟɫɬɜɚ Ⱥ∩ȼ . 

4. ȼɵɩɨɥɧɹɟɬɫɹ ɥɢ ɪɚɜɟɧɫɬɜɨ     (A∸B) ∩ ȼ =∅ ? 

5. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ                  Ⱥ\(ȼ \ Ⱥ) = Ⱥ . 
6. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ        (A ∸ B) ׫ B= A ⇔ B ׫ Ⱥ=Ⱥ . 
7. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ          ∅=(A∸B) ∩ (A ∩ B) . 
8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ      A ׫ȼ = B ⇒ ( C \ ȼ ) ⊆ (C \ Ⱥ). 
9. ɍɤɚɡɚɬɶ ɜɫɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɩɭɫɬɨɝɨ ɦɧɨɠɟɫɬɜɚ. 
10. ɇɚɣɬɢ ɜɫɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɦɧɨɠɟɫɬɜ    {∅}. 

 

ȼȺɊɂȺɇɌ 7 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ A ∸ Ⱥ =∅. 

2. ɋɭɳɟɫɬɜɭɸɬ ɥɢ ɬɚɤɢɟ ɦɧɨɠɟɫɬɜɚ A, B ɢ C, ɱɬɨ                                       
A ∩ B ≠ ∅, A ∩ ɋ = ∅, (A ∩ B) \ ɋ ≠ ∅. 

3. ɉɭɫɬɶ f(x), φ(x) ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɦɧɨɠɟɫɬɜ 
Ⱥ ɢ ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ Ψ(x)=( 
f(x))2 ∙(φ(x))2  ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɞɥɹ 
ɦɧɨɠɟɫɬɜɚ Ⱥ∩ȼ . 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ      (A∸B) ∸ ȼ =Ⱥ. 



5. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ            Ⱥ∩ (ȼ ׫ Ⱥ) = Ⱥ . 
6. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ           (A ∩ B) ׫ B= A ⇔ B =Ⱥ . 
7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ    A ∩ȼ = Ⱥ⇒ ( C \ ȼ ) ⊆ (C \ Ⱥ). 
8. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ   ȼ ׫ Ⱥ =(A∸B) ∸ (A ∩ B) . 
9. ɋɤɨɥɶɤɨ ɩɨɞɦɧɨɠɟɫɬɜ ɭ ɩɹɬɢɷɥɟɦɟɧɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ? 

10. ɍɤɚɡɚɬɶ ɜɫɟ ɫɨɛɫɬɜɟɧɧɵɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɦɧɨɠɟɫɬɜɚ  
11. {x, y}. 

 

ȼȺɊɂȺɇɌ 8 

1. ɋɭɳɟɫɬɜɭɸɬ ɥɢ ɦɧɨɠɟɫɬɜɚ Ⱥ, ȼ, ɋ ɬɚɤɢɟ, ɱɬɨ 
ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ 

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

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ A ∸ Ⱥ =∅. 

4. ɉɭɫɬɶ f(x), φ(x) ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɦɧɨɠɟɫɬɜ 
Ⱥ ɢ ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ Ψ(x)=sgn( 

(f(x))2 +(φ(x))2)  ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɞɥɹ 
ɦɧɨɠɟɫɬɜɚ Ⱥ ׫ ȼ . 

5. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ {{ͳ,ʹ}, ͵} ɧɟɪɚɜɧɨ ɦɧɨɠɟɫɬɜɭ {ͳ,ʹ,͵} . 

6. ɋɭɳɟɫɬɜɭɸɬ ɥɢ ɬɚɤɢɟ ɦɧɨɠɟɫɬɜɚ A, B ɢ C, ɱɬɨ                    
A ∩ B ≠ ∅, A ∩ ɋ = ∅, (A ∩ B) \ ɋ ≠ ∅. 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ       A ∸ B) ׫ B= A ⇔ B ∩ Ⱥ=ȼ . 
8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ       A ׫ȼ = ȼ⇒ ( C \ ȼ ) ⊆ (C \ Ⱥ). 
9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ        ܣ\ ሺB\ Aሻ = A . 

10. ɍɤɚɡɚɬɶ ɜɫɟ ɫɨɛɫɬɜɟɧɧɵɟ ɩɨɞɦɧɨɠɟɫɬɜɚ ɩɭɫɬɨɝɨ 
ɦɧɨɠɟɫɬɜɚ. 

11. ɋɤɨɥɶɤɨ ɩɨɞɦɧɨɠɟɫɬɜ ɭ ɱɟɬɵɪёɯɷɥɟɦɟɧɬɧɨɝɨ 
ɦɧɨɠɟɫɬɜɚ? 

 

 

 

 

 

 

 

 

 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №2 

Ɉɬɧɨɲɟɧɢɹ ɢ ɮɭɧɤɰɢɢ 

ɐɟɥɶ: ɂɡɭɱɢɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɤɚɪɬɨɜɚ ɛɢɧɚɪɧɨɝɨ 
ɫɨɨɬɜɟɬɫɬɜɢɹ, ɮɭɧɤɰɢɢ, ɤɨɦɩɨɡɢɰɢɢ ɫɨɨɬɜɟɬɫɬɜɢɣ. ɇɚɭɱɢɬɶɫɹ 
ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɩɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ ɬɨɠɞɟɫɬɜ, ɜɤɥɸɱɚɸɳɢɯ 
ɞɟɤɚɪɬɨɜɨ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɧɨɠɟɫɬɜ ɢ ɤɨɦɩɨɡɢɰɢɢ ɫɨɨɬɜɟɬɫɬɜɢɣ. 

ȼɨɩɪɨɫɵ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ. 
Ⱦɟɤɚɪɬɨɜɨ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɧɨɠɟɫɬɜ. 
ɋɬɟɩɟɧɶ ɦɧɨɠɟɫɬɜɚ. 
ɉɨɧɹɬɢɟ ɛɢɧɚɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ. Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ 

ɨɛɥɚɫɬɶ ɡɧɚɱɟɧɢɹ ɛɢɧɚɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ. ɉɨɧɹɬɢɹ ɨɛɪɚɡɚ ɢ 
ɩɪɨɨɛɪɚɡɚ. 

ɉɨɧɹɬɢɟ ɮɭɧɤɰɢɢ. ɇɟɞɨɨɩɪɟɞɟɥёɧɧɵɟ (ɱɚɫɬɢɱɧɨ 
ɨɩɪɟɤɞɟɥɟɧɧɵɟ) ɢ ɜɫɸɞɭ ɨɩɪɟɞɟɥёɧɧɵɟ ɮɭɧɤɰɢɢ, ɪɚɡɧɨɡɧɚɱɧɵɟ (1-

1) ɮɭɧɤɰɢɢ. ɉɨɧɹɬɢɟ ɩɨɞɫɬɚɧɨɜɤɢ ɦɧɨɠɟɫɬɜɚ. 
Ʉɨɦɩɨɡɢɰɢɹ ɫɨɨɬɜɟɬɫɬɜɢɣ. 
ɋɪɚɜɧɟɧɢɟ ɛɟɫɤɨɧɟɱɧɵɯ ɦɧɨɠɟɫɬɜ ɩɨ ɦɨɳɧɨɫɬɢ. 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ 

Ⱦɟɤɚɪɬɨɜɵɦ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɦɧɨɠɟɫɬɜ A ɢ B ɧɚɡɵɜɚɸɬɫɹ 
ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɩɚɪ (x,y), ɝɞɟ x – ɷɥɟɦɟɧɬ ɦɧɨɠɟɫɬɜɚ Ⱥ, ɚ y – 

ɷɥɟɦɟɧɬ ɦɧɨɠɟɫɬɜɚ B. Ɏɨɪɦɚɥɶɧɨ ɨɩɟɪɚɰɢɹ ɞɟɤɚɪɬɨɜɚ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɦɧɨɠɟɫɬɜ A ɢ B ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

A × B = {ሺݔ, ݔ|ሻݕ א ݕ и ܣ א  .{ܤ

ȿɫɥɢ ɜ ɞɟɤɚɪɬɨɜɨɦ ɩɪɨɢɡɜɟɞɟɧɢɢ n ɦɧɨɠɟɫɬɜ ܣଵ, ଶܣ …  ௡ , ɬɨܣ
ɦɨɠɧɨ  ɡɚɩɢɫɚɬɶ  ܯ = ଵܣ × ଶܣ × … ×  .௡ܣ

ȿɫɥɢ ɜ ɷɬɨɦ ɩɪɨɢɡɜɟɞɟɧɢɢ ɩɪɢɧɹɬɶ ܣଵ = ଶܣ … = ௡ܣ =  ɬɨ ,ܣ
ɩɨɥɭɱɢɦ ܣ௡, ɝɞɟ ܣ௡ ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ ɦɧɨɠɟɫɬɜɚ A. 

Ȼɢɧɚɪɧɵɦ ɫɨɨɬɜɟɬɫɬɜɢɟɦ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɦɧɨɠɟɫɬɜ A ɢ B 

ɧɚɡɵɜɚɟɬɫɹ ɥɸɛɨɟ ɦɧɨɠɟɫɬɜɨ R ɞɟɤɚɪɬɨɜɚ ɩɪɨɢɡɜɟɞɟɧɢɹ A×B, ɬɨ 
ɟɫɬɶ  R ⊆ A×B. 

Ɉɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɛɢɧɚɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ R ɧɚɡɵɜɚɟɬɫɹ 
ɦɧɨɠɟɫɬɜɨ ɜɢɞɚ:  𝛿𝑅 = ,ˈаˍˑ˕ ݕ ˕ˈ˖щˈ˔˕в˖˔|ݔ} ч˕ˑ ሺݔ, ሻݕ א 𝑅 }.  

Ɉɛɥɚɫɬɶɸ ɡɧɚɱɟɧɢɣ ɛɢɧɚɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɧɚɡɵɜɚɟɬɫɹ 
ɦɧɨɠɟɫɬɜɨ  𝜌𝑅 = ,ˈаˍˑ˕ ݔ ˕ˈ˖щˈ˔˕в˖˔|ݕ} ч˕ˑ ሺݔ, ሻݕ א 𝑅 } 



Ɉɛɪɚɬɧɵɦ ɫɨɨɬɜɟɬɫɬɜɢɟɦ ɞɥɹ ɛɢɧɚɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ R 

ɧɚɡɵɜɚɸɬ ɦɧɨɠɟɫɬɜɨ ɜɢɞɚ: 𝑅−ଵ = {ሺݔ, ,ݕሻ|ሺݕ ሻݔ א 𝑅 }. 

ɉɭɫɬɶ ɞɚɧɵ ɦɧɨɠɟɫɬɜɚ X ɢ Y. 

Ȼɢɧɚɪɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ R ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ, ɟɫɥɢ ɤɚɠɞɨɦɭ 
ɷɥɟɦɟɧɬɭ x א X ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ y א Y, ɱɬɨ 
ɜɵɩɨɥɧɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ሺݕ, ሻݔ א 𝑅 . ɗɬɨ ɩɨ ɞɪɭɝɨɦɭ ɦɨɠɧɨ 
ɡɚɩɢɫɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: x R y ɢɥɢ y=R(x). Ɂɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ 
y א Y ɧɚɡɵɜɚɸɬ ɨɛɪɚɡɨɦ ɷɥɟɦɟɧɬɚ x א X, ɚ ɫɚɦ ɷɥɟɦɟɧɬ   x א X – 

ɩɪɨɨɛɪɚɡɨɦ ɷɥɟɦɟɧɬɚ y. 

Ɏɭɧɤɰɢɹ y=F(x) ɧɚɡɵɜɚɟɬɫɹ ɜɫɸɞɭ ɨɩɪɟɞɟɥёɧɧɨɣ, ɟɫɥɢ 
ɤɚɠɞɨɦɭ ɷɥɟɦɟɧɬɭ x א X ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟɤɨɬɨɪɵɣ  ɷɥɟɦɟɧɬ y א Y, ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ ɧɟɞɨɨɩɪɟɞɟɥёɧɧɨɣ (ɱɚɫɬɢɱɧɨ 
ɨɩɪɟɞɟɥёɧɧɨɣ). 

Ɏɭɧɤɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɪɚɡɧɨɡɧɚɱɧɨɣ (1-1) ɮɭɧɤɰɢɟɣ, ɟɫɥɢ ɞɥɹ 
ɥɸɛɵɯ ɷɥɟɦɟɧɬɨɜ ݔଵ, ݔଶ, ଵݔ  ɫɥɟɞɭɟɬ ,(ଶݔ)ɢ y=f (ଵݔ)ɢɡ ɬɨɝɨ, ɱɬɨ y=f ݕ =   .ଶݔ

Ƚɨɜɨɪɹɬ, ɱɬɨ ɮɭɧɤɰɢɹ f:A⟶B ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɡɚɢɦɧɨ-

ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ A ɢ B, ɟɫɥɢ 𝛿݂ = ,ܣ 𝜌݂ =   ɢ f ܤ

ɹɜɥɹɟɬɫɹ  1-1 ɮɭɧɤɰɢɟɣ. 
ȼɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ f:A⟶A ɧɚɡɵɜɚɟɬɫɹ 

ɩɨɞɫɬɚɧɨɜɤɨɣ ɦɧɨɠɟɫɬɜɚ A ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ 𝑖஺. 

Ʉɨɦɩɨɡɢɰɢɟɣ ɫɨɨɬɜɟɬɫɬɜɢɣ 𝑅ଵ ⊆ A×B ɢ 𝑅ଶ ⊆ B×C ɧɚɡɵɜɚɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɢɟ:  𝑅ଵ ∘ 𝑅ଶ ={ሺݔ, ,ˈаˍˑ˕ ݖ ˕ˈ˖ሻ|˔˖щˈ˔˕вݕ ч˕ˑ ሺݔ, ሻݖ א 𝑅ଵ  и ሺݖ, ሻݕ א 𝑅ଶ } 

ɉɪɢɦɟɪ: 𝑅ଵ = {ሺͳ,ʹሻ, ሺʹ,Ͷሻ, ሺ͵,͸ሻ};                                                                     𝑅ଶ = {ሺͳ,͵ሻ, ሺʹ,͸ሻ, ሺ͵,9ሻ, ሺͶ,ͳʹሻ}                                                                                  𝑅ଵ ∘ 𝑅ଶ = {ሺͳ,͸ሻ, ሺʹ,ͳʹሻ} 

 

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

ɉɪɢɦɟɪɵ ɡɚɞɚɱ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 

Ɂɚɞɚɱɚ 1 

 Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ   
                            ሺܣ ת ሻܤ × ሺܥ ת ሻܦ ⊂ ሺܣ × ሻܥ ת ሺܤ ×  .ሻܦ

 

ɉɭɫɬɶ z א ሺܣ ת ሻܤ × ሺܥ ת ሻܦ ⇒ z = (x,y) א ሺܣ ת ሻܤ ×ሺܥ ת ሻܦ ⇒    x א ሺܣ ת א ݕ ሻ иܤ ሺܥ ת ሻܦ ⇒ x א א и x ܣ א и y ܤ



א ݕ и ܥ ܦ ⇒          ሺx א א и y ܣ א ሻ и ሺxܥ א и y ܤ ሻܦ ⇒ (x,y) א 

A×C ɢ (x,y) א B×D ⇒(x,y) א ሺܣ × ሻܥ ת ሺܤ ×  .ሻܦ

Ɂɚɞɚɱɚ 2 

Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ 

                                                                                                     𝑅ଵ ∘ ሺ𝑅ଶ ∘ 𝑅ଷሻ =  ሺ𝑅ଵ ∘ 𝑅ଶሻ ∘ 𝑅ଷ  . 

                                           (x,y) א 𝑅ଵ ∘ ሺ𝑅ଶ ∘ 𝑅ଷሻ  ⇔˔˖щˈ˔˕в˖ˈ˕ ݖ ˕аˍˑˈ, ч˕ˑ ሺݔ, ሻݖ א 𝑅ଵ  и     ሺݖ, ሻݕ א 𝑅ଶ ∘ 𝑅ଷ ⇔ ˔˖щˈ˔˕в˖ˡ˕ ݖ, 𝑣 ˕аˍиˈ, ч˕ˑ ሺݔ, ሻݖ א 𝑅ଵ и ሺݖ, 𝑣ሻ א 𝑅ଶ и ሺ𝑣, ሻݕ 𝑅ଷא ⇔ ሺݔ, 𝑣ሻ א ሺ𝑅ଵ ∘ 𝑅ଶሻ и ሺ𝑣, ሻݕ א 𝑅ଷ ⇔ (x,y) א ሺ𝑅ଵ ∘ 𝑅ଶሻ ∘ 𝑅ଷ . 

Ɂɚɞɚɱɚ 3 

ɇɚɣɬɢ 𝛿𝑅 , 𝜌𝑅 , 𝑅−ଵ, 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅−ଵ ɞɥɹ ɨɬɧɨɲɟɧɢɹ                                              
R = {ሺݔ, ,ݔ|ሻݕ ݕ א ݔʹ и ܦ ൒  .{ݕ͵

a) Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɛɢɧɚɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ R – ɷɬɨ 
ɦɧɨɠɟɫɬɜɨ ɩɟɪɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɚɪ (x,y) ɢɡ ɷɬɨɝɨ 
ɫɨɨɬɜɟɬɫɬɜɢɹ. Ɍɚɤ ɤɚɤ ɞɥɹ ɤɚɠɞɨɝɨ x א  ɫɭɳɟɫɬɜɭɟɬ ܦ
ɬɚɤɨɟ ݕ = ଶଷ ݔ א א ɱɬɨ (x,y) ,ܦ 𝑅 . ɋɥɟɞɨɜɚɬɟɥɶɧɨ 𝛿𝑅 =  .ܦ

b) Ɉɛɥɚɫɬɶ ɡɧɚɱɟɧɢɣ ɛɢɧɚɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ R – ɷɬɨ 
ɦɧɨɠɟɫɬɜɨ ɜɬɨɪɵɯ ɷɥɟɦɟɧɬɨɜ ɩɚɪ (x,y) ɢɡ ɷɬɨɝɨ 
ɫɨɨɬɜɟɬɫɬɜɢɹ. Ɍɚɤ ɤɚɤ ɞɥɹ ɤɚɠɞɨɝɨ ݕ א  ɫɭɳɟɫɬɜɭɟɬ ܦ
ɬɚɤɨɟ ݔ = ଷଶ ݕ א א ɱɬɨ (x,y) , ܦ 𝑅, ɬɨ 𝜌𝑅 =  .ܦ

c) ȼ ɨɛɪɚɬɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ 𝑅−ଵ ɷɥɟɦɟɧɬɵ x ɢ y ɜ ɩɚɪɚɯ ɢɡ 
ɫɨɨɬɜɟɬɫɬɜɢɹ R ɦɟɧɹɸɬɫɹ ɦɟɫɬɚɦɢ. ɉɭɫɬɶ (x,y) א 𝑅, ɝɞɟ ݔ, ݕ א ݔʹ и ܦ ൒ א Ɍɨɝɞɚ (y,x) .ݕ͵ 𝑅−ଵ, ɝɞɟ ݕ, ݔ ݕ͵ и ܦא ൑  ȿɫɥɢ ɩɟɪɜɭɸ ɤɨɨɪɞɢɧɚɬɭ ɨɛɨɡɧɚɱɢɬɶ ɱɟɪɟɡ .ݔʹ
x, ɚ ɜɬɨɪɭɸ ɱɟɪɟɡ y, ɬɨ                𝑅−ଵ = {ሺݔ, ,ݔ|ሻݕ ݕ א ݕʹ и ܦ ൒  .{ݔ͵

d) Ʉɨɦɩɨɡɢɰɢɟɣ R∘R ɹɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ 
R∘R={ሺݔ, ,ˈаˍˑ˕ ݖ ˕ˈ˖ሻ|˔˖щˈ˔˕вݕ ч˕ˑ ሺݔ, ሻݖ א 𝑅  и ሺݖ, ሻݕ א 𝑅 }                    

Ⱥ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ:   2x≥3z ɢ 2z≥3y ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, 
ɡɚɞɚɧɧɨɝɨ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ R. Ɉɬɫɸɞɚ 4x≥6z ɢ 6z≥9y, 

ɢɥɢ ସ6 ݔ ൒ ݖ и ݖ ൒ 96                    .ݕ
ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɟɫɥɢ ɜɬɨɪɨɣ ɷɥɟɦɟɧɬ ɩɚɪɵ (x,z) 

ɪɚɜɟɧ ɩɟɪɜɨɦɭ ɷɥɟɦɟɧɬɭ ɩɚɪɵ (z,y) ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 



ɤɨɦɩɨɡɢɰɢɢ, ɬɨ    ସ6 ݔ ൒ 96 иˎи Ͷx ݕ ൒ 9y.                    

ɂɬɚɤ: R∘R={ሺݔ, ,ݔሻ|ሺݕ ሻݕ א и Ͷx  ܦ ൒ 9y }. 

e) ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɦɩɨɡɢɰɢɢ 
R∘𝑅−ଵ={ሺݔ, ,ˈаˍˑ˕ ݖ ˕ˈ˖ሻ|˔˖щˈ˔˕вݕ ч˕ˑ ሺݔ, ሻݖ א 𝑅  и ሺݖ, ሻݕ א 𝑅−ଵ }  

ȿɫɥɢ ሺݔ, ሻݖ א 𝑅, ɬɨ ɩɨ ɭɫɥɨɜɢɸ:     2x≥3z , ɬ.ɟ.  x൒ ଷଶ                     .  ݖ

ȿɫɥɢ ሺݖ, ሻݕ א 𝑅−ଵ, ɬɨ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ (ɫɦ. ɩɭɧɤɬ 
ɜ))   ɢɦɟɟɦ 2x≥3z, ɢɥɢ  y൒ ଷଶ                     .  ݖ

ɂɬɚɤ: x≥ଷଶz; y൒ ଷଶ  Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɱɢɫɥɚ x ɢ y ɧɟ .  ݖ
ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɧɢɤɚɤɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ, ɬ.ɤ. ɞɥɹ 
ɥɸɛɨɣ ɩɚɪɵ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ (x,y) ɦɨɠɧɨ 
ɩɨɞɨɛɪɚɬɶ z ɬɚɤɨɟ, ɱɬɨ x≥ଷଶz, y൒ ଷଶ }ɇɚɩɪɢɦɟɪ, z=min .ݖ

ଶଷ 

x, 
ଶଷ y} .  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɦɩɨɡɢɰɢɹ R∘𝑅−ଵ=D×D=ܦଶ. 

Ɂɚɞɚɱɚ 4 

Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ f ɟɫɬɶ ɮɭɧɤɰɢɹ ɢɡ A ɜ B ɢ g - ɮɭɧɤɰɢɹ ɢɡ B 

ɜ C, ɬɨ f∘g ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɢɡ A ɜ C. 

ɉɭɫɬɶ f – ɟɫɬɶ ɮɭɧɤɰɢɹ ɢɡ A ɜ B, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɤɚɠɞɨɝɨ 
ɷɥɟɦɟɧɬɚ    x א א ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ 1 ɷɥɟɦɟɧɬ y ܣ  .ɱɬɨ y=f(x) ,ܤ

ɉɭɫɬɶ g – ɟɫɬɶ ɮɭɧɤɰɢɹ ɢɡ B ɜ C, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɤɚɠɞɨɝɨ 
y א א ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ 1 ɷɥɟɦɟɧɬ z  ܤ  .ɬɚɤɨɣ, ɱɬɨ z=g(y) ܥ

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ x ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ 
ɨɞɧɚ ɩɚɪɚ ሺݔ, ሻݖ א ݂ ∘ ݃, ɝɞɟ ሺݔ, ሻݕ א ݂ ɢ ሺݕ, ሻݖ א ݃. 

Ⱥ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɤɨɦɩɨɡɢɰɢɹ f∘g ɨɬɨɛɪɚɠɚɟɬ ɷɥɟɦɟɧɬ x א A 

ɬɨɥɶɤɨ ɧɚ 1 ɷɥɟɦɟɧɬ  z א  .ɬɨ ɟɫɬɶ z=(f∘g)(x) ,ܥ

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɨɦɩɨɡɢɰɢɹ f∘g  ɟɫɬɶ ɮɭɧɤɰɢɹ ɢɡ A ɜ C. 
 

 

 

 

 

 

 

Ɂɚɞɚɱɢ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ 

ȼȺɊɂȺɇɌ 1 



Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ A,B ɬɚɤɢɟ, ɱɬɨ     A×B≠ B×A. 

1. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɦɧɨɠɟɫɬɜɚ (a,b]×[c,d), ɝɞɟ (a,b] ɢ [c,d)- ɩɨɥɭɢɧɬɟɪɜɚɥɵ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɪɹɦɨɣ D. 

2. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ A,B,C ɢ D ɧɟ ɩɭɫɬɵ, ɬɨ A ⊆ B ɢ C ⊆ 

D ⇔ A× C  ⊆ ܤ ×  .ܦ

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ        (A×B) ׫ ሺܥ × ሻܦ  ⊆(A ׫ C)×(ȼ ׫ D). 

4. ɉɪɢ ɤɚɤɢɯ ɦɧɨɠɟɫɬɜɚɯ A,B,C ɢ D ɩɨɥɭɱɚɟɬɫɹ ɪɚɜɟɧɫɬɜɨ? 

5. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ    (ܣ ׫ ܥ )×ሻܤ ׫  = (ܦ

(A×C) ׫(B×C) ׫(A×D) ׫(B×D). 

6. ɇɚɣɬɢ  𝛿𝑅 , 𝜌𝑅 , 𝑅−ଵ, 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅−ଵ, 𝑅−ଵ ∘ 𝑅  ɞɥɹ 
ɨɬɧɨɲɟɧɢɹ:                             𝑅 = {ሺݔ, ,ݔ|ሻݕ ݕ א ܰ и ݔ ˇˈˎи˕ ݕ}. 

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

8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ B ≠ ∅, ɬɨ 𝛿஺×஻ =  .ܣ

9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ:    𝑅 𝑅= 𝑅׫ ת 𝑅= R. 

10. ɉɭɫɬɶ A ɢ B – ɤɨɧɟɱɧɵɟ ɦɧɨɠɟɫɬɜɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ 
m ɢ n ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɤɨɥɶɤɨ ɫɭɳɟɫɬɜɭɟɬ 
ɛɢɧɚɪɧɵɯ ɫɨɨɬɜɟɬɫɬɜɢɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɦɧɨɠɟɫɬɜ A 

ɢ B? 

11. ɉɭɫɬɶ φ: A⟶A – ɩɨɞɫɬɚɧɨɜɤɚ ɦɧɨɠɟɫɬɜɚ A.  

Ⱦɨɤɚɡɚɬɶ, ɱɬɨ φ−ଵ – ɩɨɞɫɬɚɧɨɜɤɚ ɦɧɨɠɟɫɬɜɚ A. 
 

ȼȺɊɂȺɇɌ 2 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɦɧɨɠɟɫɬɜɚɦɢ   A×B ɢ B×A. 

2. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ  
ɦɧɨɠɟɫɬɜɚ           [a,b)×[c,d), ɝɞɟ [a,b) ɢ [c,d) – 

ɩɨɥɭɢɧɬɟɪɜɚɥɵ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɪɹɦɨɣ D. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ A,B,C ɢ D ɧɟ ɩɭɫɬɵ, ɬɨ  A ⊆ B ɢ C ⊆ 

D ⇔ A× C  ⊆ ܤ ×  .ܦ

4. ɉɭɫɬɶ A,B,ɋ, D ≠ ∅ ɢ (A×B) ׫ (B×A)=C×D .   Ⱦɨɤɚɡɚɬɶ, 
ɱɬɨ A=B=C=D. 

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

6. ɇɚɣɬɢ 𝛿𝑅 , 𝜌𝑅 , 𝑅−ଵ, 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅−ଵ, 𝑅−ଵ ∘ 𝑅 ɞɥɹ ɨɬɧɨɲɟɧɢɹ:                               𝑅 = {ሺݔ, ,ݔ|ሻݕ ݕ א ܰ и ݕ ˇˈˎи˕˔ˢ ːа ݔ}. 



7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ     𝛿𝑅−భ = 𝜌𝑅, 𝜌𝑅−భ = 𝛿𝑅. 

8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ B ≠ ∅, ɬɨ 𝛿஺×஻ =  .ܣ

9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ:    ሺ𝑅−ଵሻ−ଵ=R. 

10. ɉɭɫɬɶ A ɢ B – ɤɨɧɟɱɧɵɟ ɦɧɨɠɟɫɬɜɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ 
m ɢ n ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.   ɋɤɨɥɶɤɨ ɢɦɟɟɬɫɹ 
ɮɭɧɤɰɢɣ ɢɡ A ɜ B? 

11. ɉɭɫɬɶ φ: A⟶B – ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:           φ−ଵ – ɜɡɚɢɦɧɨ 
ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ B ɢ A. 

 

ȼȺɊɂȺɇɌ 3 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɦɧɨɠɟɫɬɜɚɦɢ:                                                                                            
A×(B×C) ɢ (A×B)×C. 

2. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɦɧɨɠɟɫɬɜɚ:   [ܽ, ܾ]ଶ, ɝɞɟ [a,b] – ɨɬɪɟɡɨɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 
ɩɪɹɦɨɣ D. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ A,B,C ɢ D ɧɟ ɩɭɫɬɵ, ɬɨ    A=B ɢ C=D ⇔ A×C=B×D. 

4. ɉɭɫɬɶ A,B≠ ∅ ɢ (A×B) ׫ (B×A)=C×D . Ⱦɨɤɚɡɚɬɶ, ɱɬɨ 
A=B=C=D. 

5. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ     A×(B \ C)=(A×B) \ (A×C) . 

6. ɇɚɣɬɢ 𝛿𝑅 , 𝜌𝑅 , 𝑅−ଵ, 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅−ଵ, 𝑅−ଵ ∘ 𝑅 ɞɥɹ ɨɬɧɨɲɟɧɢɹ:                              𝑅 = {ሺݔ, ,ݔ|ሻݕ ݕ א ݔ и ܦ + ݕ ൑ Ͳ}. 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ        𝛿ሺ𝑅భ∘𝑅మሻ = 𝑅ଵ−ଵሺ𝜌𝑅భ ת 𝛿𝑅మሻ. 

8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ  ɟɫɥɢ A≠ ∅, ɬɨ 𝜌஺×஻ =  .ܤ

9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢɦɟɟɬ 
ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ    ሺ𝑅ଵ ׫ 𝑅ଶሻ−ଵ = 𝑅ଵ−ଵ ׫ 𝑅ଶ−ଵ. 

10. ɉɭɫɬɶ A ɢ B – ɤɨɧɟɱɧɵɟ ɦɧɨɠɟɫɬɜɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ 
m ɢ n ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.     ɋɤɨɥɶɤɨ ɢɦɟɟɬɫɹ 1-1 

ɮɭɧɤɰɢɣ ɢɡ A ɜ B? 

11. ɉɭɫɬɶ φ: A⟶B – ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:     φ−ଵ ∘ φ = iB 

ȼȺɊɂȺɇɌ 4 



1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɚ A,B ɢ C ɬɚɤɢɟ, ɱɬɨ:                                       
A×(B×C) ≠ (A×B)×C. 

2. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɦɧɨɠɟɫɬɜɚ: [ܽ, ܾ]ଷ, ɝɞɟ [a,b] – ɨɬɪɟɡɨɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 
ɩɪɹɦɨɣ D. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ ɦɧɨɠɟɫɬɜɚ   A,B,C ɢ D ɧɟ ɩɭɫɬɵ, ɬɨ:                                               
A=B ɢ C=D⇔A×C=B×D. 

4. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:                                                                                  
(A×B) ׫(ɋ×D) ⊆(A׫ C)×(B ׫                    . (ܦ

ɉɪɢ ɤɚɤɢɯ ɦɧɨɠɟɫɬɜɚɯ A,B,C ɢ D ɩɨɥɭɱɚɟɬɫɹ ɪɚɜɟɧɫɬɜɨ? 

5. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:                                                                                    
A×B=(A×D) ת(C×B), ɝɞɟ A⊆C ɢ B⊆D. 

6. ɇɚɣɬɢ 𝛿𝑅 , 𝜌𝑅 , 𝑅−ଵ, 𝑅 ∘ 𝑅, 𝑅 ∘ 𝑅−ଵ, 𝑅−ଵ ∘ 𝑅 ɞɥɹ ɨɬɧɨɲɟɧɢɹ:                              𝑅 = {ሺݔ, ,ݔ|ሻݕ ݕ א ݔ и ܦ − ݕ ൑ Ͳ}. 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ   𝜌ሺ𝑅భ∘𝑅మሻ = 𝑅ଶሺ𝜌𝑅భ ת 𝛿𝑅మሻ. 

8. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ A≠ ∅, ɬɨ 𝜌஺×஻ =  .ܤ

9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢɦɟɟɬ 
ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ:            ሺ𝑅ଵ ת 𝑅ଶሻ−ଵ = 𝑅ଵ−ଵ ת 𝑅ଶ−ଵ. 

10. ɉɭɫɬɶ A ɢ B – ɤɨɧɟɱɧɵɟ ɦɧɨɠɟɫɬɜɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ 
m ɢ n ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ 
m ɢ n ɫɭɳɟɫɬɜɭɸɬ ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɦɟɠɞɭ A ɢ B? 

11. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɨɛɴɟɞɢɧɟɧɢɟ ɞɜɭɯ ɮɭɧɤɰɢɣ ଵ݂ и ଶ݂ ɢɡ 
A ɜ B ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɢɡ A ɜ B ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, 
ɤɨɝɞɚ ଵ݂ =  ଶ݂. 

 

ȼȺɊɂȺɇɌ 5 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɚ A,B ɢ C ɬɚɤɢɟ, ɱɬɨ:                                       
A×((B×C) ×D) ≠ (A×B)×( C×D). 

2. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɦɧɨɠɟɫɬɜɚ: [2,4)ɯ[1. 4], ɝɞɟ [2, 4) - ɩɨɥɭɢɧɬɟɪɜɚɥ, ɚ [1, 4] 
– ɨɬɪɟɡɨɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɪɹɦɨɣ D. 

3. Ⱦɨɤɚɡɚɬɶ ɪɚɜɟɧɫɬɜɨ ∅×B= A×∅. 

4. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ   (A×B) ת (C×D) =(A ת C)×(ȼ ת D). 

5. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:         A×B=(A×D) ת (C×B), ɝɞɟ A⊆C ɢ 
B⊆D. 



6. ɇɚɣɬɢ δR, ρR, R-1, R∘R, R∘R-1, R-1∘R ɞɥɹ ɨɬɧɨɲɟɧɢɹ:                    
R = {(x,y)│x,yאD ɢ x∙y≤0}. 

7. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ:     𝛿𝑅−భ = 𝜌𝑅, 𝜌𝑅−భ = 𝛿𝑅 . 

8. ȼ ɤɚɤɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ 𝜌஺×஻ =  Ɉɬɜɟɬ ? ܤ
ɨɛɨɫɧɨɜɚɬɶ. 

9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢɦɟɟɬ 
ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ:  ሺ𝑅ଵ ∘ 𝑅ଶሻ−ଵ = 𝑅ଵ−ଵ ∘ 𝑅ଶ−ଵ. 

10. ɉɭɫɬɶ Ⱥ ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ. ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ 
m ɢ n ɢɦɟɟɬ ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ А௡ =  ? ௠ܣ

11. ɉɭɫɬɶ ଵ݂ и ଶ݂ ɮɭɧɤɰɢɢ ɢɡ Ⱥ ɜ ȼ . Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɢɯ 
ɩɟɪɟɫɟɱɟɧɢɟ ɛɭɞɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɨɨɬɜɟɬɫɬɜɢɟɦ. 

 

ȼȺɊɂȺɇɌ 6 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɚ A,B ɢ C ɬɚɤɢɟ, ɱɬɨ:                                       
(A×(B×C)) ×D ≠ (A×B)×( C×D). 

2. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɦɧɨɠɟɫɬɜɚ: (2,4]ɯ[1. 4], ɝɞɟ (2, 4] - ɩɨɥɭɢɧɬɟɪɜɚɥ, ɚ [1, 4] 
– ɨɬɪɟɡɨɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɪɹɦɨɣ D. 

3. ɉɪɢ ɤɚɤɢɯ ɦɧɨɠɟɫɬɜɚɯ Ⱥ, ȼ, ɋ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ 

A×(B×C) = (A×B)×C ? 

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

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

6. ɇɚɣɬɢ δR, ρR, R-1, R∘R, R∘R-1, R-1∘R ɞɥɹ ɨɬɧɨɲɟɧɢɹ:    
R = {(x,y)│x,yאD ɢ x∙y൒0}. 

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

8. ȼ ɤɚɤɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ 𝛿஺×஻ =  Ɉɬɜɟɬ ?ܣ
ɨɛɨɫɧɨɜɚɬɶ. 

9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢɦɟɟɬ 
ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ:  ሺ𝑅ଵ ∘ 𝑅ଶሻ−ଵ = 𝑅ଵ−ଵ ∘ 𝑅ଶ−ଵ. 

10. ɉɭɫɬɶ Ⱥ ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ. ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ 
m ɢ n ɢɦɟɟɬ ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ |А|௡ = |А|௠ ? 

11. ɉɭɫɬɶ ଵ݂ и ଶ݂ ɮɭɧɤɰɢɢ ɢɡ Ⱥ ɜ ȼ . Ȼɭɞɟɬ ɥɢ  ɢɯ 
ɨɛɴɟɞɢɧɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɨɨɬɜɟɬɫɬɜɢɟɦ? 

 

 

 



ȼȺɊɂȺɇɌ 7 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɚ A,B ɢ C ɬɚɤɢɟ, ɱɬɨ:                                       
(A×(B×C)) ×D ≠ A×(B×( C×D)). 

2. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɦɧɨɠɟɫɬɜɚ: (2,4)ɯ[3. 4], ɝɞɟ (2, 4) - ɢɧɬɟɪɜɚɥ, ɚ [3, 4] – 

ɨɬɪɟɡɨɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɪɹɦɨɣ D. 
3. ɉɪɢ ɤɚɤɢɯ ɦɧɨɠɟɫɬɜɚɯ Ⱥ, ȼ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ A×B 

= B×Ⱥ? 

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

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

6. ɇɚɣɬɢ δR, ρR, R-1, R∘R, R∘R-1, R-1∘R ɞɥɹ ɨɬɧɨɲɟɧɢɹ:    
R = {(x,y)│x,yאD ɢ x-y=0}. 

7. ɋɭɳɟɫɬɜɭɟɬ ɥɢ ɨɬɧɨɲɟɧɢɟ R ɬɚɤɨɟ, ɱɬɨ δR ≠ ∅ ɢ ρR = ∅ ? 

8. ɇɚɣɬɢ ɭɫɥɨɜɢɹ ɧɚ ɦɧɨɠɟɫɬɜɚ Ⱥ ɢ ȼ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ 
ɪɚɜɟɧɫɬɜɨ 𝛿஺×஻ = 𝜌஺×஻ . 

9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢɦɟɟɬ 
ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ    ሺ𝑅ଵ ׫ 𝑅ଶሻ−ଵ = 𝑅ଵ−ଵ ׫ 𝑅ଶ−ଵ). 

10. ɉɭɫɬɶ Ⱥ ɛɟɫɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ. ɉɪɢ ɤɚɤɢɯ 
ɧɚɬɭɪɚɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ m ɢ n ɢɦɟɟɬ ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ |А|௡ = |А|௠? 

11. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɩɟɪɟɫɟɱɟɧɢɟ ɞɜɭɯ ɮɭɧɤɰɢɣ ଵ݂ и ଶ݂ ɢɡ 
A ɜ B ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɢɡ A ɜ B ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, 
ɤɨɝɞɚ ଵ݂ =  ଶ݂. 
 

ȼȺɊɂȺɇɌ 8 

1. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɚ A,B ɢ C ɬɚɤɢɟ, ɱɬɨ:                                       
(A×(B×C)) ×D = A×(B×( C×D)). 

2. ɇɚɣɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɦɧɨɠɟɫɬɜɚ: (2,4)ɯ[3. 5), ɝɞɟ (2, 4) - ɢɧɬɟɪɜɚɥ, ɚ [3, 5) –
ɩɨɥɭɢɧɬɟɪɜɚɥ  ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɪɹɦɨɣ D. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɟɫɥɢ ɦɧɨɠɟɫɬɜɚ   A,B,C ɧɟ ɩɭɫɬɵ, ɬɨ:                                               
A=B ɢ C=D⇔A×C=B×D. 

4. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ   (A×B) ∩ (C×D) =(A ∩ C)×(ȼ ∩ D). 
5. ɇɚɣɬɢ ɦɧɨɠɟɫɬɜɨ (A \ B) × C , ɟɫɥɢ А = {ʹ, ͷ} ׫ ሺ͵, Ͷ] , В = [ͳ, ͵]  ɢ ɋ=6. 



6. ɇɚɣɬɢ δR, ρR, R-1, R∘R, R∘R-1, R-1∘R ɞɥɹ ɨɬɧɨɲɟɧɢɹ:    
R = {(x,y)│x,yאD ɢ x∙y=0}. 

7. ɋɭɳɟɫɬɜɭɟɬ ɥɢ ɨɬɧɨɲɟɧɢɟ R≠ ∅ ɬɚɤɨɟ, ɱɬɨ δR = ∅ ɢ ρR = ∅? 

8. ȼ ɤɚɤɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɦɟɫɬɨ ɧɟɪɚɜɟɧɫɬɜɨ 𝛿஺×஻ ≠A? 

Ɉɬɜɟɬ ɨɛɨɫɧɨɜɚɬɶ. 
9. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɵɯ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢɦɟɟɬ 

ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ:    ሺ𝑅ଵ ת 𝑅ଶሻ−ଵ = 𝑅ଵ−ଵ ת 𝑅ଶ−ଵ. 

10. ɉɭɫɬɶ Ⱥ ɛɟɫɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ. ɉɪɢ ɤɚɤɢɯ 
ɧɚɬɭɪɚɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ m ɢ n ɢɦɟɟɬ ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ А௡ =  ?௠ܣ

11. ɉɭɫɬɶ ଵ݂ и ଶ݂ ɮɭɧɤɰɢɢ ɢɡ Ⱥ ɜ ȼ .  Ȼɭɞɟɬ ɥɢ  ɢɯ 
ɪɚɡɧɨɫɬɶ ଵ݂ \ ଶ݂ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɨɨɬɜɟɬɫɬɜɢɟɦ? 
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