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ɆɂɇɂɋɌȿɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍɄɂ ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ɋɟɜɚɫɬɨɩɨɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

 
ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ 

 
 
 
 
 
 
 
 
 

«Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɤɨɦɩɶɸɬɟɪɨɜ. 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɗȼɆ» 

 
 

ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə 
 
 

ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ  
ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɂɧɮɨɪɦɚɬɢɤɚ» 

 
 

ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɞɧɟɜɧɨɣ ɢ ɡɚɨɱɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɣ  
09.03.01 – ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 

27.03.04 – ɍɩɪɚɜɥɟɧɢɟ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɋɟɜɚɫɬɨɩɨɥɶ 
2017 
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ɍȾɄ 519.6  
«Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɤɨɦɩɶɸɬɟɪɨɜ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɗȼɆ»: 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ «ɂɧɮɨɪɦɚɬɢɤɚ» ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɞɧɟɜɧɨɣ ɢ ɡɚɨɱɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ 
ɧɚɩɪɚɜɥɟɧɢɣ 09.03.01 – ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 27.03.04 – 
ɍɩɪɚɜɥɟɧɢɟ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ/ ɋɨɫɬ. Ɍ.ȼ. ȼɨɥɤɨɜɚ, ȿ.ɋ. ȼɥɚɞɢɦɢɪɨɜɚ, 
Ɉ.ȼ. ɑɟɧɝɚɪɶ – ɋɟɜɚɫɬɨɩɨɥɶ: ɂɡɞ-ɜɨ ɋɟɜȽɍ, 2017. – 44 ɫ.  
 

ɐɟɥɶɸ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɹɜɥɹɟɬɫɹ ɨɤɚɡɚɧɢɟ ɩɨɦɨɳɢ ɫɬɭɞɟɧɬɚɦ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɂɧɮɨɪɦɚɬɢɤɚ». 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɭɪɫɚ ɞɧɟɜɧɨɣ ɢ 
ɡɚɨɱɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɣ 09.03.01 – ɂɧɮɨɪɦɚɬɢɤɚ ɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 27.03.04 – ɍɩɪɚɜɥɟɧɢɟ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. 

 Ɂɚɞɚɧɢɹ ɫɨɫɬɚɜɥɟɧɵ ɬɚɤ, ɱɬɨɛɵ ɢɯ ɜɵɩɨɥɧɟɧɢɟ ɩɨɡɜɨɥɢɥɨ ɫɬɭɞɟɧɬɚɦ 
ɡɚɤɪɟɩɢɬɶ ɡɧɚɧɢɹ ɩɨ ɬɟɦɚɦ «ɋɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ», «ɉɪɟɞɫɬɚɜɥɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɤɨɦɩɶɸɬɟɪɟ. Ɍɢɩɵ ɢ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ», «Ɉɩɟɪɚɰɢɢ ɧɚɞ 
ɞɚɧɧɵɦɢ ɩɪɨɫɬɵɯ ɬɢɩɨɜ». Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ 14 ɡɚɞɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɨ 30 
ɜɚɪɢɚɧɬɨɜ, ɞɚɧɵ ɫɫɵɥɤɢ ɧɚ ɥɢɬɟɪɚɬɭɪɧɵɟ ɢɫɬɨɱɧɢɤɢ, ɫ ɤɨɬɨɪɵɦɢ ɫɬɭɞɟɧɬ 
ɞɨɥɠɟɧ ɨɡɧɚɤɨɦɢɬɶɫɹ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɜɵɩɨɥɧɟɧɢɸ ɊȽɁ, ɜ ɩɪɢɥɨɠɟɧɢɢ 
ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɟɲɟɧɢɹ ɡɚɞɚɧɢɣ ɊȽɁ. ȼɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɚɞɚɧɢɣ ɪɚɡɛɢɬɚ ɧɚ 3 
ɱɚɫɬɢ, ɱɬɨɛɵ ɫɬɭɞɟɧɬ ɦɨɝ ɜɵɩɨɥɧɹɬɶ ɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɦɟɪɟ ɨɡɧɚɤɨɦɥɟɧɢɹ 
ɫ ɦɚɬɟɪɢɚɥɨɦ ɥɟɤɰɢɣ ɩɨ ɞɢɫɰɢɩɥɢɧɟ. 
 
 
 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ ɧɚ ɡɚɫɟɞɚɧɢɢ ɤɚɮɟɞɪɵ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ 19.04.2017 ɝ., 
ɩɪɨɬɨɤɨɥ № 9. 
 
 
 

Ⱦɨɩɭɳɟɧɨ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɋɟɜȽɍ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɭɤɚɡɚɧɢɣ.  
 
 
 
Ɋɟɰɟɧɡɟɧɬɵ: 
 

Ⱥɩɪɚɤɫɢɧ ɘ.Ʉ., ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ 
«ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɫɢɫɬɟɦɵ», 
 
 Ⱦɨɪɨɧɢɧɚ ɘ.ȼ., ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ 
«ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ» 
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1. ɈȻЩɂȿ ɌɊȿȻɈȼȺɇɂə Ʉ ȼɕɉɈɅɇȿɇɂɘ ɊȺɋɑȿɌɇɈ-

ȽɊȺФɂɑȿɋɄɈȽɈ ɁȺȾȺɇɂə 
 

1.1. ɐɟɥɶ ɪɚɛɨɬɵ 

 
ɐɟɥɶɸ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ (ɊȽɁ) ɹɜɥɹɟɬɫɹ 

ɡɚɤɪɟɩɥɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɬɟɦɚɦ «Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɤɨɦɩɶɸɬɟɪɨɜ. 
ɋɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ», «ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɤɨɦɩɶɸɬɟɪɟ. Ɍɢɩɵ ɢ 
ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ», «Ɉɩɟɪɚɰɢɢ ɧɚɞ ɞɚɧɧɵɦɢ ɩɪɨɫɬɵɯ ɬɢɩɨɜ». 

 

1.2. Ɍɪɟɛɨɜɚɧия ɤ ɨɬɱɟɬɭ 
 
Ɉɬɱɟɬ ɨ ɜɵɩɨɥɧɟɧɢɢ ɊȽɁ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɬɟɬɪɚɞɢ ɜ ɤɥɟɬɤɭ ɢɥɢ ɧɚ ɥɢɫɬɚɯ 

ɮɨɪɦɚɬɚ Ⱥ4. ɉɟɪɜɵɣ ɥɢɫɬ ɨɬɱɟɬɚ – ɬɢɬɭɥɶɧɵɣ. ɉɪɢɦɟɪ ɨɮɨɪɦɥɟɧɢɹ ɬɢɬɭɥɶɧɨɝɨ 
ɥɢɫɬɚ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ:  

1) ɰɟɥɶ ɪɚɛɨɬɵ;  

2) ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɹ (ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɜɟɞɟɧɵ 
ɭɫɥɨɜɢɹ ɡɚɞɚɧɢɣ ɫɨɝɥɚɫɧɨ ɜɚɪɢɚɧɬɭ ɢ ɩɨɞɪɨɛɧɵɟ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɧɢɣ ɫ 
ɩɨɹɫɧɟɧɢɹɦɢ); 

3) ɜɵɜɨɞ. 
 

2. ɌȿɈɊȿɌɂɑȿɋɄȺə ɉɈȾȽɈɌɈȼɄȺ 

 
Ɂɚɞɚɧɢɹ ɫ 1 ɩɨ 6 ɫɨɫɬɚɜɥɹɸɬ ɩɟɪɜɭɸ ɱɚɫɬɶ ɊȽɁ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ 

ɡɚɤɪɟɩɥɟɧɢɹ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ ɩɨ ɬɟɦɚɦ: «Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ 
ɤɨɦɩɶɸɬɟɪɨɜ. ɋɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ», «ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɰɟɥɵɯ ɱɢɫɟɥ ɜ 
ɤɨɦɩɶɸɬɟɪɟ. Ɍɢɩɵ ɢ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ», «Ɉɩɟɪɚɰɢɢ ɧɚɞ ɰɟɥɨɱɢɫɥɟɧɧɵɦɢ 
ɞɚɧɧɵɦɢ». 

Ɂɚɞɚɧɢɹ ɫ 7 ɩɨ 11 ɫɨɫɬɚɜɥɹɸɬ ɜɬɨɪɭɸ ɱɚɫɬɶ ɊȽɁ. Ɉɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɡɚɤɪɟɩɥɟɧɢɹ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ ɩɨ ɬɟɦɚɦ  «ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɜɟɳɟɫɬɜɟɧɧɵɯ ɱɢɫɟɥ 
ɜ ɤɨɦɩɶɸɬɟɪɟ. Ɍɢɩɵ ɢ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ», «Ɉɩɟɪɚɰɢɢ ɧɚɞ ɞɚɧɧɵɦɢ ɫ 
ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ», «ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɞɜɨɢɱɧɵɯ ɜɟɤɬɨɪɨɜ ɜ ɤɨɦɩɶɸɬɟɪɟ. Ɍɢɩɵ 
ɢ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ», «Ɉɩɟɪɚɰɢɢ ɧɚɞ ɞɜɨɢɱɧɵɦɢ ɜɟɤɬɨɪɚɦɢ». 

Ɂɚɞɚɧɢɹ ɫ 12 ɩɨ 14 ɫɨɫɬɚɜɥɹɸɬ ɬɪɟɬɶɸ ɱɚɫɬɶ ɊȽɁ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ 
ɡɚɤɪɟɩɥɟɧɢɹ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ ɩɨ ɬɟɦɚɦ «ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɫɢɦɜɨɥɶɧɵɯ ɢ 
ɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜ ɤɨɦɩɶɸɬɟɪɟ. Ɍɢɩɵ ɢ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ», «Ɉɩɟɪɚɰɢɢ ɧɚɞ 
ɫɢɦɜɨɥɶɧɵɦɢ ɢ ɥɨɝɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ», «Ʌɨɝɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ», «Ɉɲɢɛɤɢ ɜ 
ɩɪɨɝɪɚɦɦɚɯ, ɜɵɡɜɚɧɧɵɟ ɧɟɤɨɪɪɟɤɬɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɢɩɨɜ ɞɚɧɧɵɯ». 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɩɟɪɜɨɣ ɱɚɫɬɢ ɊȽɁ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɢɡɭɱɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɟɦɵ [1] (ɫ. 22-25), [2] (ɫ. 6-24), [3] (c. 36-56, ɫ. 61-62, ɫ. 64-
65), [4] (ɫ. 53-56, ɫ. 82-88). 

ɋ ɬɟɦɚɦɢ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦɢ ɜɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɊȽɁ, ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ 
[2] (c. 25-32), [3] (ɫ. 62-64, ɫ. 74-77, ɫ.88-97), [4] (ɫ. 56-58, ɫ. 88-97), [5]. 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɬɶɟɣ ɱɚɫɬɢ ɊȽɁ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ [4], 
ɫ.58-63, ɫ. 98-105, [6].  



Volkova T.V., Vladimirova E.S., Chengar O.V.Volkova T.V., Vladimirova E.S., Chengar O.V.

 5

3. ȼȺɊɂȺɇɌɕ ɁȺȾȺɇɂɃ 

 
ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɭɫɥɨɜɢɹ ɢ ɜɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ (ɬɚɛɥɢɰɵ 3.1 – 3.6). 
ɇɨɦɟɪ ɜɚɪɢɚɧɬɚ (ɇȼ) ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɚɜɢɥɭ: 
                                   ɇȼ = Ⱥȼ % 30, 

ɝɞɟ Ⱥȼ – ɞɜɟ ɩɨɫɥɟɞɧɢɟ ɰɢɮɪɵ ɧɨɦɟɪɚ ɡɚɱɟɬɧɨɣ ɤɧɢɠɤɢ ɫɬɭɞɟɧɬɚ, 
% –  ɨɩɟɪɚɰɢɹ ɩɨɥɭɱɟɧɢɹ ɨɫɬɚɬɤɚ ɨɬ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɞɟɥɟɧɢɹ. 

ȿɫɥɢ Ⱥȼ = 00, ɫɬɭɞɟɧɬ ɜɵɩɨɥɧɹɟɬ ɜɚɪɢɚɧɬ № 30. 
 
Ɂɚɞɚɧиɟ 1. ɉɟɪɟɜɟɫɬɢ ɰɟɥɨɟ ɱɢɫɥɨ X ɢɡ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ 

P=10 ɜ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q. ɋɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ ɩɭɬɟɦ ɨɛɪɚɬɧɨɝɨ 
ɩɟɪɟɜɨɞɚ ɜ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ ɦɟɬɨɞɨɦ ɩɨɫɬɪɨɟɧɢɹ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ. 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
 
Ɍɚɛɥɢɰɚ 3.1 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 1 

ɇȼ X (P=10) Q ɇȼ X (P=10) Q 

1 8427 3 16 5929 3 

2 8427 4 17 5929 4 

3 8427 5 18 5929 5 

4 8427 6 19 5929 6 

5 8427 7 20 5929 7 

6 5156 3 21 7456 3 

7 5156 4 22 7456 4 

8 5156 5 23 7456 5 

9 5156 6 24 7456 6 

10 5156 7 25 7456 7 

11 4981 3 26 6798 3 

12 4981 4 27 6798 4 

13 4981 5 28 6798 5 

14 4981 6 29 6798 6 

15 4981 7 30 6798 7 

 
 
 

Ɂɚɞɚɧиɟ 2. ɉɟɪɟɜɟɫɬɢ ɰɟɥɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ X ɢɡ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ ɜ ɜɨɫɶɦɟɪɢɱɧɭɸ, ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɭɸ ɢ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɂɚɞɚɧиɟ 3. ɉɟɪɟɜɟɫɬɢ ɩɪɚɜɢɥɶɧɭɸ ɞɪɨɛɶ X ɢɡ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɫ 
ɨɫɧɨɜɚɧɢɟɦ P=10 ɜ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q ɫ ɬɨɱɧɨɫɬɶɸ 

5Qε  . 

ɋɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ ɩɭɬɟɦ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɜɨɞɚ ɜ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ ɦɟɬɨɞɨɦ 
ɩɨɫɬɪɨɟɧɢɹ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 



Volkova T.V., Vladimirova E.S., Chengar O.V.Volkova T.V., Vladimirova E.S., Chengar O.V.

 6 

Ɍɚɛɥɢɰɚ 3.2 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 2 

ɇȼ Ⱦɜɨɢɱɧɨɟ ɱɢɫɥɨ X ɇȼ Ⱦɜɨɢɱɧɨɟ ɱɢɫɥɨ X ɇȼ Ⱦɜɨɢɱɧɨɟ ɱɢɫɥɨ X
1 1010111101100101 11 1110000110101000 21 1010110000010100

2 1011011110011110 12 1001111101010010 22 1100011101000110

3 1100001110101101 13 1000101100111101 23 1101001011010110

4 1100001110101110 14 1110111101010111 24 1111000010100001

5 1011110001011110 15 1100111101111000 25 1110000100001001

6 1110010111010111 16 1010100110001110 26 1000111000101010

7 1010101101011101 17 1110011010010110 27 1010101010101010

8 1001001111000100 18 1101011100110001 28 1100110111101100

9 1000001111101111 19 1100111000010010 29 1110111011101110

10 1111011110100110 20 1110001100010011 30 1100111011111001

 
Ɍɚɛɥɢɰɚ 3.3 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 3 

ɇȼ ɑɢɫɥɨ X (P=10) Q ɇȼ ɑɢɫɥɨ X (P=10) Q 

1 0,842 3 16 0,592 3 

2 0,842 4 17 0,592 4 

3 0,842 5 18 0,592 5 

4 0,842 6 19 0,592 6 

5 0,842 7 20 0,592 7 

6 0,515 3 21 0,745 3 

7 0,515 4 22 0,745 4 

8 0,515 5 23 0,745 5 

9 0,515 6 24 0,745 6 

10 0,515 7 25 0,745 7 

11 0,498 3 26 0,679 3 

12 0,498 4 27 0,679 4 

13 4981 5 28 6798 5 

14 4981 6 29 6798 6 

15 4981 7 30 6798 7 

 
Ɂɚɞɚɧиɟ 4. ɉɪɟɞɫɬɚɜɢɬɶ ɞɟɫɹɬɢɱɧɨɟ  ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɱɢɫɥɨ X ɜ ɦɚɲɢɧɧɨɦ 

ɜɢɞɟ (ɮɨɪɦɚɬ short). ɉɟɪɟɜɨɞ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɨɫɭɳɟɫɬɜɢɬɶ ɬɪɟɦɹ 
ɫɩɨɫɨɛɚɦɢ. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 

 
Ɂɚɞɚɧиɟ 5. ɉɪɨɢɦɢɬɢɪɨɜɚɬɶ ɞɟɣɫɬɜɢɹ ȺɅɍ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɮɪɚɝɦɟɧɬɚ 

java-ɩɪɨɝɪɚɦɦɵ. 
… 
int a = x, b = y; 

int c = a − b;  

… 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ x ɢ y 

ɩɪɢɜɨɞɹɬɫɹ ɜ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ. ȼ ɤɚɠɞɨɦ ɜɚɪɢɚɧɬɟ ɧɭɠɧɨ ɪɟɲɢɬɶ 
ɬɪɢ ɩɪɢɦɟɪɚ ɢ ɨɛɨɫɧɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ.  
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Ɍɚɛɥɢɰɚ 3.4 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 4  

ɇȼ Ⱦɟɫɹɬɢɱɧɨɟ ɱɢɫɥɨ X ɇȼ Ⱦɟɫɹɬɢɱɧɨɟ ɱɢɫɥɨ X ɇȼ Ⱦɟɫɹɬɢɱɧɨɟ ɱɢɫɥɨ X 

1 − 2753 11 − 12457 21 − 892 

2 − 3257 12 − 675 22 − 5945 

3 − 10476 13 − 3579 23 − 9145 

4 − 847 14 − 15480 24 − 25478 

5 − 1089 15 − 18453 25 − 19245 

6 − 27483 16 − 11900 26 − 599 

7 − 9654 17 − 1356 27 − 29341 

8 − 8346 18 − 30234 28 − 498 

9 − 998 19 − 7982 29 − 2005 

10 − 5467 20 − 8631 30 − 3985 

 
Ɍɚɛɥɢɰɚ 3.5 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 5 
ɇȼ x y ɇȼ x y ɇȼ x y 

295 192 475 273 821 345 

−295 −192 −475 −273 −821 −345 

1 

−20151 20456 

11 

−27643 11673 

21 

−28015 5094 

348 256 749 531 1673 951 

−348 −256 −749 −531 −1673 −951 

2 

20151 −20151 

12 

27643 −11673 

22 

28015 −5094 

545 341 2639 1275 8531 5476 

−545 −341 −2639 −1275 −8531 −5476 

3 

−15472 19345 

13 

−16345 17521 

23 

−4271 3005 

948 721 3645 1368 5121 3114 

−948 −721 −3645 −1368 −5121 −3114 

4 

15472 −19345 

14 

16345 −17521 

24 

4271 −3005 

721 456 1629 985 898 769 

−721 −456 −1629 −985 −898 −769 

5 

−21572 18300 

15 

−23476 14327 

25 

−10254 25700 

458 276 2591 1983 2345 1234 

−458 −276 −2591 −1983 −2345 −1234 

6 

21572 −18300 

16 

23476 −14327 

26 

10254 −25700 

1503 642 539 295 3456 2457 

−1503 −642 −539 −295 −3456 −2457 

7 

−15700 19365 

17 

−19340 16750 

27 

−12005 22900 

1703 895 721 482 7541 5265 

−1703 −895 −721 −482 −7541 −5265 

8 

15700 −19365 

18 

19340 −16750 

28 

12005 −22900 

991 574 4973 3521 2356 1987 

−991 −574 −4973 −3521 −2356 −1987 

9 

−29345 5700 

19 

−22956 12354 

29 

−25897 20431 

875 628 3271 1654 971 492 

−875 −628 −3271 −1654 −971 −492 

10 

29345 −5700 

20 

22956 −12354 

30 

25897 −19431 

 



Volkova T.V., Vladimirova E.S., Chengar O.V.Volkova T.V., Vladimirova E.S., Chengar O.V.

 8 

Ɂɚɞɚɧиɟ 6. ɉɪɨɢɦɢɬɢɪɨɜɚɬɶ  ɨɩɟɪɚɰɢɸ ɫɥɨɠɟɧɢɹ ɞɜɨɢɱɧɵɯ ɱɢɫɟɥ ɫ 
ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɨɱɤɨɣ (ɬɢɩ int) ɧɚ ɞɜɨɢɱɧɨɦ ɫɭɦɦɚɬɨɪɟ. Ɉɛɴɹɫɧɢɬɶ ɡɧɚɤ 
ɪɟɡɭɥɶɬɚɬɚ, ɨɩɢɫɚɬɶ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ ɫɢɬɭɚɰɢɸ. ɉɟɪɟɜɟɫɬɢ ɫɥɚɝɚɟɦɵɟ ɢɡ 
ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɜ ɞɟɫɹɬɢɱɧɭɸ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 
«Ʉɚɥɶɤɭɥɹɬɨɪ» (<ȼɢɞ>  <ɉɪɨɝɪɚɦɦɢɫɬ>) ɢ ɞɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɦɦɚ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɜɵɯɨɞɢɬ ɡɚ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ int. Ⱦɥɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɫɥɚɝɚɟɦɵɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɥɭɱɢɬɶ ɢɯ ɩɪɹɦɵɟ ɤɨɞɵ (ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɩɨɫɨɛ 3). 

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 
                     Ɍɚɛɥɢɰɚ 3.6 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 6 

ɇȼ ɋɥɚɝɚɟɦɵɟ 
1 01101001 11000001 11000011 11000011, 

00110001 00111111 00101110 00110010 

2 11111100 00101010 11000011 11000111, 
10000011 00111000 10100011 10100110 

3 00001111 10110011 10011000 00001111, 
01111010 01110111 00111100 10100111 

4 10000001 10000011 00000000 11110011, 
11111110 00111101 10100101 01011100 

5 00110100 11110000 10100101 11001101, 
01011101 00101111 00010001 10100111 

6 11111111 11111111 01011100 10100001, 
10000000 00000000 10011100 11111111 

7   01000000 11110000 01011010 11101110, 
00111111 00011000 01000000 01111110 

8 11111111 11111111 00000001 11001100, 
10000000 00000000 01010101 00111101 

9 01111111 11110011 01010101 11111111, 
00000000 00011100 11111100 11110111 

10 11111000 11001100 11100011 11001110, 
10000111 00001100 11100010 11111100 

11 01101001 11000001 11000011 11000011, 
00110001 00111111 00101110 00110010 

12 11111100 00101010 11000011 11000111, 
10000011 00111000 10100011 10100110 

13 00001111 10110011 10011000 00001111, 
01111010 01110111 00111100 10100111 

14 10000001 10000011 00000000 11110011, 
11111110 00111101 10100101 01011100 

15 00110100 11110000 10100101 11001101, 
01011101 00101111 00010001 10100111 

16 11111111 11111111 01011100 10100001, 
10000000 00000000 10011100 11111111 
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                     ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.6  

ɇȼ ɋɥɚɝɚɟɦɵɟ 
17 01000000 11110000 01011010 11101110, 

00111111 00011000 01000000 01111110 

18 11111111 11111111 00000001 11001100, 
10000000 00000000 01010101 00111101 

19 01111111 11110011 01010101 11111111, 
00000000 00011100 11111100 11110111 

20 11111000 11001100 11100011 11001110, 
10000111 00001100 11100010 11111100 

21 01101001 11000001 11000011 11000011, 
00110001 00111111 00101110 00110010 

22 11111100 00101010 11000011 11000111, 
10000011 00111000 10100011 10100110 

23 00001111 10110011 10011000 00001111, 
01111010 01110111 00111100 10100111 

24 10000001 10000011 00000000 11110011, 
11111110 00111101 10100101 01011100 

25   00110100 11110000 10100101 11001101, 
01011101 00101111 00010001 10100111 

26 11111111 11111111 01011100 10100001, 
10000000 00000000 10011100 11111111 

27 01000000 11110000 01011010 11101110, 
00111111 00011000 01000000 01111110 

28 11111111 11111111 00000001 11001100, 
10000000 00000000 01010101 00111101 

29 01111111 11110011 01010101 11111111, 
00000000 00011100 11111100 11110111 

30 11111000 11001100 11100011 11001110, 
10000111 00001100 11100010 11111100 

 
Ɂɚɞɚɧиɟ 7. ɉɪɟɞɫɬɚɜɢɬɶ ɞɟɫɹɬɢɱɧɵɟ ɱɢɫɥɚ  

ɚ) ɜ ɨɛɵɱɧɨɦ ɮɨɪɦɚɬɟ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ [2, 3];  
ɛ) ɮɨɪɦɚɬɟ IEEE-754 [5].  
ɂɫɩɨɥɶɡɨɜɚɬɶ 32-ɛɢɬɧɵɟ ɮɨɪɦɚɬɵ. ɉɪɨɜɟɪɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɩɭɬɟɦ ɨɛɪɚɬɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 

  
Ɂɚɞɚɧиɟ 8. ɉɪɨɦɨɞɟɥɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɫɥɨɠɟɧɢɹ (ɜɵɱɢɬɚɧɢɹ) ɱɢɫɟɥ ɫ 

ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ ɋ = Ⱥ + B (C = A − B). ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.8. 

 
Ɂɚɞɚɧиɟ 9.  ȼɵɩɨɥɧɢɬɶ ɩɨɪɚɡɪɹɞɧɵɟ ɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ  ɂ, ɂɅɂ, 

ɢɫɤɥɸɱɚɸɳɟɟ ɂɅɂ, ɇȿ  ɧɚɞ ɥɨɝɢɱɟɫɤɢɦɢ ɜɟɤɬɨɪɚɦɢ A ɢ B. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.9. 
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Ɂɚɞɚɧиɟ 10. Ⱦɚɧ ɮɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ. ɉɪɟɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɟɪɚɰɢɣ ɫɞɜɢɝɨɜ  ɋ1, ɋ2, ɋ3, ɋ4, ɋ5, ɋ6 (ɜ ɞɜɨɢɱɧɨɦ ɜɢɞɟ). 

…  

int A = a;  byte B = b;  byte D = d; 

int C1 = A >> D; 

int C2 = A >>> D; 

int C3 = A << D; 

byte C4 = (byte) (B >> D); 

byte C5 = (byte) (B >>> D); 

byte C6 = (byte) (B << D); 

…   ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10. 
 

Ɂɚɞɚɧиɟ 11.  Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɩɪɨɦɨɞɟɥɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ 
ɡɚɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɧɚɞ ɞɜɨɢɱɧɵɦ ɜɟɤɬɨɪɨɦ A. ɉɪɟɞɫɬɚɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɮɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.11. 

 
Ɂɚɞɚɧиɟ 12. ȼ java-ɩɪɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɟɪɟɦɟɧɧɵɟ: 
int a, b, ɫ; 
float d, e; 

char ch1, ch2; 

boolean f, f1, f2; 

Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ f ɩɪɢ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɨɫɬɚɥɶɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ. ɉɪɟɞɫɬɚɜɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ 
ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ f. ɉɟɪɟɩɢɫɚɬɶ 
ɜɵɪɚɠɟɧɢɟ ɛɟɡ ɥɢɲɧɢɯ, ɩɨ ɦɧɟɧɢɸ ɫɬɭɞɟɧɬɚ, ɫɤɨɛɨɤ. Ɉɛɨɫɧɨɜɚɬɶ. ɑɬɨ 
ɢɡɦɟɧɢɬɫɹ, ɟɫɥɢ ɜ ɥɨɝɢɱɟɫɤɨɦ ɜɵɪɚɠɟɧɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɞɜɨɟɧɧɵɟ ɡɧɚɤɢ 
ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ (&& ɢ ||)? Ʉɚɤ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ f ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɜ ɤɨɦɩɶɸɬɟɪɟ? 

ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 12 ɩɪɢɜɟɞɟɧɵ  ɜ ɬɚɛɥɢɰɟ 3.12 (ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɭɤɜɵ 
ɬɨɥɶɤɨ ɚɧɝɥɢɣɫɤɨɝɨ ɚɥɮɚɜɢɬɚ). ɋ ɤɨɞɨɜɨɣ ɬɚɛɥɢɰɟɣ Unicode, ɢɫɩɨɥɶɡɭɟɦɨɣ Java 
ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɦɜɨɥɨɜ, ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ [6].  

 

Ɂɚɞɚɧиɟ 13. Ɋɚɡɪɚɛɨɬɚɬɶ ɮɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ, ɜɵɱɢɫɥɹɸɳɢɣ 
ɡɧɚɱɟɧɢɟ ɫɢɦɜɨɥɶɧɨɣ (ɬɢɩ char) ɩɟɪɟɦɟɧɧɨɣ a ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ 
ɫɢɦɜɨɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɫ ɢ d. ȼ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɩɪɢɫɜɨɟɧɢɹ ɡɧɚɱɟɧɢɹ 
ɩɟɪɟɦɟɧɧɨɣ a ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɨɢɱɧɭɸ ɭɫɥɨɜɧɭɸ ɨɩɟɪɚɰɢɸ java. ɉɪɢɜɟɫɬɢ 
ɬɟɫɬɵ ɞɥɹ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. ɉɪɟɞɫɬɚɜɢɬɶ 
ɫɢɦɜɨɥɶɧɵɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɞɜɨɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɫ, d ɢ a ɞɥɹ 
ɤɚɠɞɨɝɨ ɬɟɫɬɚ.   ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 13 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.13. ȼ ɬɚɛɥɢɰɟ 
3.14 ɩɪɢɜɟɞɟɧɵ ɧɚɡɜɚɧɢɹ ɛɢɛɥɢɨɬɟɱɧɵɯ ɮɭɧɤɰɢɣ java, ɤɨɬɨɪɵɟ ɫɬɭɞɟɧɬ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɹ.  

 

Ɂɚɞɚɧиɟ 14. ɍɤɚɡɚɬɶ, ɤɚɤɢɟ ɢɡ ɨɩɟɪɚɬɨɪɨɜ ɜɵɡɨɜɭɬ ɨɲɢɛɤɢ (ɫɜɹɡɚɧɧɵɟ ɫ 
ɧɟɤɨɪɪɟɤɬɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɢɩɨɜ ɞɚɧɧɵɯ) ɜ java-ɩɪɨɝɪɚɦɦɟ, ɚ ɤɚɤɢɟ ɧɟɬ? 
Ɉɛɨɫɧɨɜɚɬɶ. ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 14 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.15, 3.16. 
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            Ɍɚɛɥɢɰɚ 3.7 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 7 

ɇȼ ɑɢɫɥɨ 1 ɑɢɫɥɨ 2 ɇȼ ɑɢɫɥɨ 1 ɑɢɫɥɨ 2 

1 463.752 − 463.752 16 545.129 − 545.129 

2 567.321 − 567.321 17 461.739 − 461.739 

3 834.125 − 834.125 18 577.638 − 577.638 

4 542.791 − 542.791 19 635.895 − 635.895 

5 123.247 − 123.247 20 792.225 − 792.225 

6 647.986 − 647.986 21 199.991 − 199.991 

7 524.479 − 524.479 22 267.762 − 267.762 

8 385.873 − 385.873 23 352.925 − 352.925 

9 850.654 − 850.654 24 925.352 − 925.352 

10 864.805 − 864.805 25 831.318 − 831.318 

11 300.256 − 300.256 26 657.758 − 657.758 

12 341.775 − 341.775 27 775.527 − 775.527 

13 256.643 − 256.643 28 185.618 − 185.618 

14 351.345 − 351.345 29 593.423 − 593.423 

15 723.379 − 723.379 30 690.772 − 690.772 

              
                       Ɍɚɛɥɢɰɚ 3.8 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 8 

ɇȼ ɑɢɫɥɚ Ⱥ ɢ ȼ ɜ ɮɨɪɦɚɬɟ ɫ 
ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ 

Ɉɩɟɪɚɰɢɹ 

1 1  00000100  00010101110…0 
0  11111111  10101000000…0 

+ 

2 1  00000100  00010101110…0 
0  11111111  10101000000…0   

− 

3 0  11101111  11101000000…0 
1  11110011  01011110010…0 

+ 

4 0  11101111  11101000000…0 
1  11110011  01011110010…0 

− 

5 1  11110110  00101011100…0 
0  11110010  11100100000…0 

+ 

6 1  11110110  00101011100…0 
0  11110010  11100100000…0 

− 

7 0  00010000  10001100000…0 
1  00001100  01011011010…0 

+ 

8 0  00010000  10001100000…0 
1  00001100  01011011010…0 

− 

9 1  00011001  01111100000…0 
1  00010111  00101110010…0 

+ 

10 1  00011001  01111100000…0 
1  00010111  00101110010…0 

− 

11 0  11100111  10110100000…0 
1  11101010  00100111010…0 

+ 
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               ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.8 

ɇȼ ɑɢɫɥɚ Ⱥ ɢ ȼ ɜ ɮɨɪɦɚɬɟ ɫ 
ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ 

Ɉɩɟɪɚɰɢɹ 

12 0  11100111  10110100000…0 
1  11101010  00100111010…0 

− 

13 1  11001010  01011100100…0 
1  11000101  01101000000…0 

+ 

14 1  11001010  01011100100…0 
1  11000101  01101000000…0 

− 

15 0  00010011  10010010010…0 
1  00001110  00011100000…0 

+ 

16 0  00010011  10010010010…0 
1  00001110  00011100000…0 

− 

17 1  00000100  00010101110…0 
0  11111111  10101000000…0 

+ 

18 1  00000100  00010101110…0 
0  11111111  10101000000…0   

− 

19 0  11101111  11101000000…0 
1  11110011  01011110010…0 

+ 

20 0  11101111  11101000000…0 
1  11110011  01011110010…0 

− 

21 1  11110110  00101011100…0 
0  11110010  11100100000…0 

+ 

22 1  11110110  00101011100…0 
0  11110010  11100100000…0 

− 

23 0  00010000  10001100000…0 
1  00001100  01011011010…0 

+ 

24 0  00010000  10001100000…0 
1  00001100  01011011010…0 

− 

25 1  00011001  01111100000…0 
1  00010111  00101110010…0 

+ 

26 1  00011001  01111100000…0 
1  00010111  00101110010…0 

− 

27 0  11100111  10110100000…0 
1  11101010  00100111010…0 

+ 

28 0  11100111  10110100000…0 
1  11101010  00100111010…0 

− 

29 1  11001010  01011100100…0 
1  11000101  01101000000…0 

+ 

30 1  11001010  01011100100…0 
1  11000101  01101000000…0 

− 
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  Ɍɚɛɥɢɰɚ 3.9 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 9 

ɇȼ Ⱥ, B ɇȼ A, B HB A, B 

1 10100101 
11010011 

11 11100011 
10001110 

21 00100101 
11001011 

2 11100111 
10101011 

12 01100111 
11001001 

22 01111001 
10100010 

3 11000011 
10011001 

13 00110111 
01100100 

23 10000111 
10011001 

4 10111101 
01001001 

14 01011110 
10010010 

24 11001001 
00011010 

5 10101010 
00011001 

15 11110101 
10010010 

25 11100110 
01101001 

6 01010101 
11100010 

16 01100110 
11101000 

26 10011101 
01101001 

7 11001100 
01010110 

17 10010011 
00111010 

27 11100001 
10001001 

8 11110000 
01010011 

18 10111110 
11000100 

28 10001000 
10101110 

9 00001111 
10101100 

19 10110110 
01100101 

29 11011100 
01010110 

10 11001110 
01001001 

20 01101010 
11001100 

30 10100011 
00110110 

 

 
  Ɍɚɛɥɢɰɚ 3.10 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 10 

ɇȼ a b d 

1 10011111  00110011  11001100  11110011  11001100 00000011 

2 11110000  11001100  10000001  11110111 11101100 00000100 

3 10000001  00110011  01111110  10001111  10001111 00000101 

4 11000111  01011100  10101010  10010011 11001101 00000010 

5 11100101  11011011  01010001  10000111 11001000 00000001 

6 10110100  00001111  00001111  11000001 10000011 00000110 

7 10101100  11010101  00100100  00011001 10011101 00000011 

8 11110011  00110011  00001111  01100011 10111001 00000100 

9 10101111  00011100  00011100  10000111 11010101 00000101 

10 11010011  10111011  00100100  00001111 10110011 00000010 

11 10011111  00110011  11001100  11110011  11001100 00000100 

12 11110000  11001100  10000001  11110111 11101100 00000101 

13 10000001  00110011  01111110  10001111  10001111 00000010 

14 11000111  01011100  10101010  10010011 11001101 00000001 

15 11100101  11011011  01010001  10000111 11001000 00000110 

16 10110100  00001111  00001111  11000001 10000011 00000011 

17 10101100  11010101  00100100  00011001 10011101 00000100 

18 11110011  00110011  00001111  01100011 10111001 00000101 
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ɇȼ a b d 

19 10101111  00011100  00011100  10000111 11010101 00000010 

20 11010011  10111011  00100100  00001111 10110011 00000001 

21 10011111  00110011  11001100  11110011  11001100 00000101 

22 11110000  11001100  10000001  11110111 11101100 00000010 

23 10000001  00110011  01111110  10001111  10001111 00000001 

24 11000111  01011100  10101010  10010011 11001101 00000110 

25 11100101  11011011  01010001  10000111 11001000 00000011 

26 10110100  00001111  00001111  11000001 10000011 00000100 

27 10101100  11010101  00100100  00011001 10011101 00000101 

28 11110011  00110011  00001111  01100011 10111001 00000010 

29 10101111  00011100  00011100  10000111 11010101 00000100 

30 11010011  10111011  00100100  00001111 10110011 00000101 

 

 

  Ɍɚɛɥɢɰɚ 3.11. – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 11 

ɇȼ Ʉɨɥɢɱɟɫɬɜɨ 
ɛɚɣɬɨɜ ɜ 
ɞɜɨɢɱɧɨɦ 
ɜɟɤɬɨɪɟ 

Ɉɩɟɪɚɰɢɹ 

1 1 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɬɟɬɪɚɞɵ  

2 2 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɜɬɨɪɭɸ ɢ ɬɪɟɬɶɸ ɬɟɬɪɚɞɵ  

3 2 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɭɸ ɢ ɜɬɨɪɭɸ ɬɟɬɪɚɞɵ 

4 2 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɬɪɟɬɶɸ ɢ ɱɟɬɜɟɪɬɭɸ ɬɟɬɪɚɞɵ 

5 2 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɭɸ ɢ ɬɪɟɬɶɸ ɬɟɬɪɚɞɵ 

6 2 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɜɬɨɪɭɸ ɢ ɱɟɬɜɟɪɬɭɸ ɬɟɬɪɚɞɵ 

7 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɛɚɣɬ 
8 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɛɚɣɬ 
9 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɵɣ ɢ ɬɪɟɬɢɣ ɛɚɣɬ 
10 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɭɸ  ɢ ɲɟɫɬɭɸ ɬɟɬɪɚɞɵ 

11 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɜɬɨɪɭɸ ɢ ɩɹɬɭɸ ɬɟɬɪɚɞɵ 

12 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɬɪɟɬɶɸ ɢ ɱɟɬɜɟɪɬɭɸ ɬɟɬɪɚɞɵ 

13 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɭɸ  ɢ ɬɪɟɬɶɸ ɬɟɬɪɚɞɵ 

14 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɜɬɨɪɭɸ ɢ ɱɟɬɜɟɪɬɭɸ ɬɟɬɪɚɞɵ 

15 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɬɪɟɬɶɸ ɢ ɩɹɬɭɸ ɬɟɬɪɚɞɵ 

16 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɭɸ ɢ ɱɟɬɜɟɪɬɭɸ ɬɟɬɪɚɞɭ 
17 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɜɬɨɪɭɸ ɢ ɲɟɫɬɭɸ ɬɟɬɪɚɞɵ 

18 3 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɬɪɟɬɶɸ ɢ ɲɟɫɬɭɸ ɬɟɬɪɚɞɵ 

19 4 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɥɟɜɨ ɧɚ 4 ɪɚɡɪɹɞɚ 
20 4 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɩɪɚɜɨ ɧɚ 4 ɪɚɡɪɹɞɚ 
21 4 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɥɟɜɨ ɧɚ 8 ɪɚɡɪɹɞɨɜ 
22 4 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɩɪɚɜɨ ɧɚ 8 ɪɚɡɪɹɞɨɜ 
23 4 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɩɪɚɜɨ ɧɚ 16 ɪɚɡɪɹɞɨɜ 
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  ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.11 

ɇȼ Ʉɨɥɢɱɟɫɬɜɨ 
ɛɚɣɬɨɜ ɜ 
ɞɜɨɢɱɧɨɦ 
ɜɟɤɬɨɪɟ 

Ɉɩɟɪɚɰɢɹ 

24 4 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɥɟɜɨ ɧɚ 16 ɪɚɡɪɹɞɨɜ 
25 4 ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɵɣ ɢ ɬɪɟɬɢɣ ɛɚɣɬ 
26 3 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɥɟɜɨ ɧɚ 4 ɪɚɡɪɹɞɚ 
27 2 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɩɪɚɜɨ ɧɚ 4 ɪɚɡɪɹɞɚ 
28 4 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɥɟɜɨ ɧɚ 8 ɪɚɡɪɹɞɨɜ 
29 1 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɩɪɚɜɨ ɧɚ 3 ɪɚɡɪɹɞɚ 
30 3 ȼɵɩɨɥɧɢɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɩɪɚɜɨ ɧɚ 5 ɪɚɡɪɹɞɨɜ 

 
Ɍɚɛɥɢɰɚ 3.12. – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 12 

ɇȼ a b c d e ch1 ch2 f1 f2 f 

1 12 5 7 1,27 2,25 'F' '0' false true (a>(b+c)) | (d<e) & 
(ch1<ch2) | f1| (!(f1==f2)) 

2 6 8 10 5,25 3.25 'M' 'N' true false (a<(b+c)) | (d>e) & 
(ch1<ch2) | !f1 | (f1!=f2) | 
ch1==88 

3 10 29 17 21,5 3,2 '%' '%' true true ((a>b) | (a>c)) & !(d>e) & 
(ch1=ch2) | f1 & f2 

4 10  35 80 2,58 9,36 'a' 'b' false false (a==b) | (a<c) & (d>e+3) | 
(ɫh1=ch2+1) & !(f1| f2) 

5 11 15 14 98,1 15,3 'S' 'Y' true false ((a==b) | (a>c)) & (d<e*e) 
& ((ch1<ch2) | (f1==!f2)) 

6 4 9 1 6,89 3,54 'S' 'Y' true true (c<b+a) | (d>b+a) & !(e<b) 
|  (ch1<ch2) &(f1!= f2) 

7 5 5 9 3,14 2,04 '1' '+' false true (c>21) | (a<b) & !(f1!=f2) 
& (ch1+2!=ch2) | (e<d+b) 

8 7  98 16 56,1 46,5 'V' 'v' false false (c-b>0) & (c<a) |  
(d-e>10,5) & !(ch1=='V' & 
ch2=='v') & (f1==f2) 

9 10 16 30 2,75 7,98 '№' ':' true false (c-5>b-10) & (d-2*e>0) | 
(a==0) & (ch2>ch1) | !(f1 | 
f2) 

10 -5 -8 19 -2,5 -7,6 'Q' 'L' true true ((a>b+d) | (e>c-a)) & 
((ch1<=ch2) | f1) & !f2  

11 2 15 3 51,2 32,2 'F' '0' true false
 

(a>(b+c)) | (d<e) & 
(ch1<ch2) | f1| (!(f1==f2)) 

12 54 -5 15 8,25 5.25 'N' 'M' false true (a<(b+c)) | (d>e) & 
(ch1<ch2) | !f1 | (f1!=f2) 

13 99 -5 19 9,51 8,14 '%' '*' false false ((a>b) | (a>c)) & !(d>e) & 
(ch1=ch2) | f1 & f2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.12 

ɇȼ a b c d e ch1 ch2 f1 f2 f 

15 17 50 -3 -8,1 -5,3 'Y' 'S' true false ((a==b) | (a>c)) & (d<e*e) 
& ((ch1<ch2) | (f1==!f2)) 

16 14 99 -1 96,8 -3,5 'D' 'E' false false (c<b+a) | (d>b+a) & !(e<b) 
|  (ch1<ch2) &(f1!= f2) 

17 31 15 45 -3,1 -9,3 'A' 'C' false true (c>21) | (a<b) & !(f1!=f2) 
& (ch1+2!=ch2) | (e<d+b) 

18 37  98 16 53,1 40,5 'D' 'v' false false (c-b>0) & (c<a) |  
(d-e>10,5) & !(ch1=='V' & 
ch2=='v') & (f1==f2) 

19 10 31 56 2,72 1,15 '@' '#' false true (c-5>b-10) & (d-2*e>0) | 
(a==0) & (ch2>ch1) | !(f1 | 
f2) | ch2<80 

20 -5 -8 19 -2,5 -7,6 'Q' 'L' false false ((a>b+d) | (e>c-a)) & 
((ch1<=ch2) | f1) & !f2  

21 12 5 7 1,27 2,25 'F' '0' false true (a>(b+c)) | (d<e) & 
((ch1<ch2) | f1| 
(!(f1==f2))) 

22 6 8 10 5,25 3.25 'M' 'N' true false ((a<(b+c)) | (d>e)) & 
((ch1<ch2) | !f1 | (f1!=f2)) 

23 10 29 17 21,5 3,2 '%' '%' true true  (a>b) | (a>c) & !(d>e) & 
((ch1=ch2) | f1) & f2 

24 10  35 80 2,58 9,36 'a' 'b' false false ((a==b) | (a<c)) & 
((d>e+3) | (ɫh1=ch2+1)) & 
!(f1| f2) | ch1>85 

25 11 15 14 98,1 15,3 'S' 'Y' true false  (a==b) | (a>c) & (d<e*e) 
& (ch1<ch2) | (f1==!f2) 

26 4 9 1 6,89 3,54 'S' 'Y' true true ((c<b+a) | (d>b+a)) & 
!(e<b) |  (ch1<ch2) | (f1!= 
f2)) 

27 5 5 9 3,14 2,04 '1' '+' false true (c>21) & (a<b) | !(f1!=f2) 
& (ch1+2!=ch2) & 
(e<d+b) 

28 7  98 16 56,1 46,5 'V' 'v' false false (c-b>0) | (c<a) & 
((d-e>10,5) | !(ch1=='V' | 
ch2=='v')) & (f1==f2) 

29 10 16 30 2,75 7,98 '№' ':' true false (c-5>b-10) | (d-2*e>0) & 
((a==0) | (ch2>ch1) | !(f1 | 
f2)) 

30 -5 -8 19 -2,5 -7,6 'Q' 'L' true true  (a>b+d) & (e>c-a) | 
 (ch1>=ch2) & f1 | !f2  
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Ɍɚɛɥɢɰɚ 3.13. – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 13 

№ ɩ/ɩ ɉɪɚɜɢɥɨ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ a 

1 a=c+d, ɟɫɥɢ ɫ – ɰɢɮɪɚ, d – ɛɭɤɜɚ, ɢɥɢ ɫ – ɡɧɚɤ '&'; 
a=c+2, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

2 a=c–d, ɟɫɥɢ ɫ – ɛɭɤɜɚ, d – ɛɭɤɜɚ, ɫ>d; 
a=042416 , ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

3 a=c, ɟɫɥɢ ɫ='A' ɢɥɢ ɫ='F' ɢɥɢ ɫ='a' ɢɥɢ ɫ='f ', d – ɰɢɮɪɚ; 
a=d, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

4 a=c+10, ɟɫɥɢ c – ɡɧɚɤ '#' ɢɥɢ '@', d – ɧɟ ɛɭɤɜɚ; 
a='G', ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

5 a= Character.toUpperCase(d), ɟɫɥɢ ɫ='Y' ɢɥɢ '!', d – ɛɭɤɜɚ ɢɥɢ ɰɢɮɪɚ; 
a=c, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

6 a= Character.toUpperCase(ɫ), ɟɫɥɢ ɫ='y' ɢɥɢ 'n', d – ɧɟ ɡɧɚɤ '%'; 
a=d, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

7 a=c+20, ɟɫɥɢ ɫ='R' ɢɥɢ 'r', d – ɧɟ ɰɢɮɪɚ ɢ ɧɟ ɛɭɤɜɚ; 
a=d; 

8 a= Character.toLowerCase(c), ɟɫɥɢ ɫ – ɛɭɤɜɚ, d – ɰɢɮɪɚ ɢɥɢ ɛɭɤɜɚ 
ɢɥɢ ɡɧɚɤ '*'; 
a=d++, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

9 a= Character.toLowerCase(d), ɟɫɥɢ ɫ – ɰɢɮɪɚ ɢɥɢ ɡɧɚɤ '$', d – ɛɭɤɜɚ; 
a=c––; 

10 a=d––; ɟɫɥɢ ɫ ='@', ɢɥɢ ɫ – ɛɭɤɜɚ, ɢɥɢ d – ɧɟ ɰɢɮɪɚ; 
a=c––, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

11 a='Y', ɟɫɥɢ ɫ – ɛɭɤɜɚ ɢɥɢ ɰɢɮɪɚ, d – ɧɟ ɛɭɤɜɚ ɢ ɧɟ ɰɢɮɪɚ ɢ ɧɟ ɡɧɚɤ 
'#'; 
a='N', ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

12 a= Character.toUpperCase(ɫ), ɟɫɥɢ ɫ – ɛɭɤɜɚ, ɧɨ ɫ ɧɟ ɹɜɥɹɟɬɫɹ 
ɛɭɤɜɚɦɢ 'A' ɢɥɢ 'a', d ='%'; 
a=d, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

13 a=c+d, ɟɫɥɢ c – ɛɭɤɜɚ, ɧɨ ɧɟ 'R', d – ɰɢɮɪɚ, ɧɨ ɧɟ '9'; 
a='7', ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

14 a='5', ɟɫɥɢ ɫ='9' ɢɥɢ ɫ='0', d – ɧɟ ɛɭɤɜɚ ɢ ɧɟ '#'; 
a=c++, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

15 a=c+d+1, ɟɫɥɢ ɫ – ɰɢɮɪɚ, d – ɛɭɤɜɚ, ɢɥɢ ɫ – ɡɧɚɤ '@'; 
a=c+2, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

16 a=c−d, ɟɫɥɢ ɫ – ɰɢɮɪɚ, d – ɰɢɮɪɚ, ɫ>d; 
a=042616 , ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

17 a=c, ɟɫɥɢ ɫ='B' ɢɥɢ ɫ='b' ɢɥɢ ɫ='F' ɢɥɢ ɫ='f ', d – ɰɢɮɪɚ; 
a=d, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

18 a=c+15, ɟɫɥɢ c – ɡɧɚɤ '&' ɢɥɢ '?', d – ɛɭɤɜɚ; 
a='Q', ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

19 a= Character.toUpperCase(c), ɟɫɥɢ ɫ='y' ɢɥɢ 'n', d –ɰɢɮɪɚ; 
a=d, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.13 

№ ɩ/ɩ ɉɪɚɜɢɥɨ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ a 
20 a= Character.toUpperCase(d), ɟɫɥɢ d='f' ɢɥɢ 'm', ɫ – ɛɭɤɜɚ ɢɥɢ ɰɢɮɪɚ; 

a=c, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 
21 a=c+30, ɟɫɥɢ ɫ='L' ɢɥɢ 'l', d – ɧɟ ɰɢɮɪɚ ɢ ɧɟ ɛɭɤɜɚ; 

a=d; 
22 a= Character.toLowerCase(c), ɟɫɥɢ ɫ – ɛɭɤɜɚ, d – ɧɟ ɰɢɮɪɚ ɢ ɧɟ ɛɭɤɜɚ 

ɢ ɧɟ ɡɧɚɤ '*'; 
a=d++, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

23 a= Character.toLowerCase(d), ɟɫɥɢ ɫ – ɧɟ ɰɢɮɪɚ ɢɥɢ ɧɟ ɡɧɚɤ '%', d – 
ɛɭɤɜɚ; 
a=c−−; 

24 a=d−−; ɟɫɥɢ ɫ ='*', ɢɥɢ ɫ – ɛɭɤɜɚ, ɢɥɢ d – ɰɢɮɪɚ ɢɥɢ ɛɭɤɜɚ; 
a=c−−, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

25 a='$', ɟɫɥɢ ɫ – ɛɭɤɜɚ ɢɥɢ ɰɢɮɪɚ, d – ɧɟ ɛɭɤɜɚ ɢ ɧɟ ɰɢɮɪɚ ɢ ɧɟ '#'; 
a='!', ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

26 a= Character.toUpperCase(ɫ), ɟɫɥɢ ɫ – ɛɭɤɜɚ, ɧɨ ɫ ɧɟ ɹɜɥɹɟɬɫɹ 
ɛɭɤɜɚɦɢ 'F' ɢɥɢ 'f', d ='?'; 
a=d+5, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

27 a=c+d+5, ɟɫɥɢ c – ɛɭɤɜɚ, ɧɨ ɧɟ 'Z', d – ɰɢɮɪɚ, ɧɨ ɧɟ '0'; 
a=d, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

28 a=c, ɟɫɥɢ ɫ='1' ɢɥɢ ɫ='3', d – ɧɟ ɛɭɤɜɚ,  ɢɥɢ c=d; 
a=d++, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

29 a=Character.toLowerCase(d), ɟɫɥɢ ɫ –  ɧɟ ɰɢɮɪɚ, d – ɛɭɤɜɚ, ɢɥɢ ɫ – 
ɡɧɚɤ '+'; 
a=c+d, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

30 a=c+d, ɟɫɥɢ ɫ – ɧɟ ɛɭɤɜɚ, d – ɧɟ ɛɭɤɜɚ ɢ ɧɟ ɰɢɮɪɚ, ɢɥɢ d='@'; 
a=041616 , ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 

 
Ɍɚɛɥɢɰɚ 3.14. – Ɏɭɧɤɰɢɢ Java ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɢɦɜɨɥɚɦɢ,  
ɨɩɪɟɞɟɥɟɧɧɵɟ ɜ ɛɢɛɥɢɨɬɟɱɧɨɦ ɤɥɚɫɫɟ Character 

№ Ɍɢɩ 
ɜɨɡɜɪɚ-
ɳɚɟɦɨɝɨ 
ɡɧɚɱɟɧɢɹ 

ɋɩɟɰɢɮɢɤɚɰɢɹ 
ɜɵɡɨɜɚ ɮɭɧɤɰɢɢ 

Ɍɢɩ 
ɚɪɝɭ- 
ɦɟɧɬɚ x 

Ɉɩɢɫɚɧɢɟ 

1 char Character. 
toUpperCase (x) 

Char ȼɨɡɜɪɚɳɚɟɬ ɫɢɦɜɨɥ ɯ ɜ ɜɟɪɯɧɟɦ 
ɪɟɝɢɫɬɪɟ (ɛɨɥɶɲɭɸ ɛɭɤɜɭ) 

2 char Character. 
toLowerCase (x) 

Char ȼɨɡɜɪɚɳɚɟɬ ɫɢɦɜɨɥ ɯ ɜ ɧɢɠɧɟɦ 
ɪɟɝɢɫɬɪɟ (ɦɚɥɟɧɶɤɭɸ ɛɭɤɜɭ) 

3 boolean Character. 
isLetter (x) 

Char ȼɨɡɜɪɚɳɚɟɬ true, ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɯ – 
ɛɭɤɜɚ, ɢɧɚɱɟ false  

4 boolean Character. 
isDigit (x) 

Char ȼɨɡɜɪɚɳɚɟɬ true, ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɯ – 
ɰɢɮɪɚ, ɢɧɚɱɟ false 

5 boolean Character.  
isLetterOrDigit(x) 

Char ȼɨɡɜɪɚɳɚɟɬ true, ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɯ – 
ɛɭɤɜɚ ɢɥɢ ɰɢɮɪɚ, ɢɧɚɱɟ false 
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                         Ɍɚɛɥɢɰɚ 3.15 – ȼɚɪɢɚɧɬɵ ɞɥɹ ɡɚɞɚɧɢɹ 14 

ɇȼ ɇɨɦɟɪɚ ɨɩɟɪɚɬɨɪɨɜ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɨɩɟɪɚɬɨɪɨɜ) ɢɡ ɬɚɛɥɢɰɵ 3.16  

1 1, 2, 11, 12, 21, 22, 23, 26, 35, 43, 44 

2 3, 4, 13, 14, 27, 28, 37, 40, 41, 44, 47 

3 5, 6, 15, 16, 29, 30, 45, 46, 49, 51, 54 

4 8, 9, 17, 18, 23, 24, 25, 29, 32, 41,48 

5 10, 11, 19, 20, 31, 34, 37, 38, 39, 45, 50 

6 3, 5, 9, 10, 18, 21, 30, 41, 42, 51, 53 

7 4, 7, 12, 17, 20, 23, 32, 33, 35, 26, 52 

8 1, 7, 8, 16, 19, 28, 31, 36, 37, 43, 40 

9 10, 11, 18, 29, 30, 35, 44, 45, 47, 51, 54 

10 13, 14, 19, 20, 23, 25, 31, 32, 41, 46, 49 

11 2, 8, 9, 13, 14, 24, 27, 35, 36, 37, 39 

12 1, 4, 9, 10, 15, 29, 34, 38, 50, 51, 53 

13 8, 11, 14, 23, 26, 27, 30, 33, 35, 36, 42 

14 10, 14, 15, 27, 31, 32, 40, 45, 48, 52 

15 1, 6, 9, 16, 27, 32, 43, 45, 50, 51, 54, 

16 3, 10, 15, 18, 21, 23, 25, 32, 41, 48, 47 

17 11, 13, 14, 27, 30, 33, 36, 37, 39, 49, 50 

18 5,  6, 14, 19, 24, 31, 34, 41, 44, 51, 53 

19 7, 8, 11, 16, 19, 23, 26, 36, 38, 45, 46 

20 3, 4, 9, 16, 17, 32, 37, 40, 41, 42, 48 

21 5, 10, 13, 18, 29, 33, 34, 50, 51, 52, 54 

22 2, 7, 10, 20, 21, 23, 25, 29, 30, 35, 43 

23 6, 9, 15, 22, 31, 32, 33, 37, 39, 46, 47 

24 5, 10, 11, 14, 21, 28, 36, 45, 49, 51, 53 

25 8, 11, 17, 22, 23, 24, 26, 29, 33, 36, 50, 

26 9, 16, 19, 29, 30, 37, 38, 40, 41, 44, 48 

27 4, 7, 16, 17, 27, 30, 35, 42, 50, 51, 54 

28 5, 6, 15, 23, 28, 29, 35, 36, 48, 25, 52 

29 2, 11, 14, 21, 28, 31, 37, 39, 41, 46, 47 

30 5, 10, 13, 22, 33, 44, 45, 49, 50, 51, 53 

 

 

Ɍɚɛɥɢɰɚ 3.16 – Ⱦɚɧɧɵɟ ɞɥɹ ɜɚɪɢɚɧɬɨɜ ɡɚɞɚɧɢɹ 14 

№ Ɉɩɟɪɚɬɨɪɵ № Ɉɩɟɪɚɬɨɪɵ № Ɉɩɟɪɚɬɨɪɵ 

1 int n = 0937; 5 double a = 5;  
float b =a; 

9 short n = -33768; 
 

2 float a = 2.5f; 6 float a = 2.5f; 10 boolean f = 'A' > 'B'; 

3 int m = 0x9ag; 7 float a = 3.5f; 
long i = a; 

11 short n = 32768; 
 

4 double b = 2.5; 8 double b =    
        23.568E15; 

12 boolean f = 23 < 15; 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.16 

№ Ɉɩɟɪɚɬɨɪɵ № Ɉɩɟɪɚɬɨɪɵ № Ɉɩɟɪɚɬɨɪɵ 

13 int n = 

0x7FFFFFFFFFFFFFFFL; 
27 byte b = 0x3F; 

b = b >> 3; 
41 byte c= 300; 

 

14 char ch1 = 'A'; 
char ch2 = 'B'; 
char ch3 = (char)  
                  (ch1+ch2); 

28 float a = (float) 2.5; 42 boolean f1 = true; 
boolean  f2 = false; 
boolean f3 = f1==f2; 

15 long n = 
0x7FFFFFFFFFFFFFFF; 

29 short ɚ = 3678; 
a = a / 3; 

43 boolean f1 = true; 
boolean  f2 = false; 
boolean f3 = f1<f2; 

16 int a = 127; 
byte b = a; 

30 double b = 927.325E-3; 44 double b = 3.5D; 
 

17 int n = 7FFFFFFFFF; 31 char ch1 = 'A'; 
char ch2 = 'B'; 
char ch3 = ch1+ch2; 

45 int  a = 1, b = 2; 
double  c = 2.5; 
double  d = a / b + c; 

18 int a = 57365; 
long b = a; 

32 double b = 1024.75d; 
 

46 float a = 25,349F 

19 long n = 
0x7fffffffffffffffffffL; 

33 int b = 4147483647; 
 

47 double  a = 3.5; 
double  b = 2.5; 
double c = 1/(a+b); 

20 int n = 0354; 34 double a = 127.351; 
float b = (float) a; 

48 float a = 357.52; 
long n = (float) a; 

21 float a = 2.5; 35 int s = -2500483648; 49 double  a = 123.5; 
double  b = -912.5; 
double c = 1/2*(a+b);

22 short m = -32768; 36 byte b = 0x3f; 
b = (byte) (b << 4); 

50 short ɚ = 3678; 
a = (short) a / 3; 

23 double a = 2.0,  
b = 3.0, h = 0.1; 
double x, f = 0.0; 
for (x=a; x!=b; x=x+h) 
{y =x*x-7; …}; 

37 double a = 2.0,  
b = 3.0, h = 0.1; 
double f = 0.0; 
double x = a; 
do   { f = x * x ; …  
     x = x + h; }  
while ( x != b ); 

51 double a = 2.0,  
b = 3.0, h = 0.1; 
double f = 0.0; 
double x = a; 
while ( x != b )  
  { f = x * x ; …  

     x = x + h; }  

24 double  a = 1, b = 2; 
double  c = 2.5; 
double  d = a / b + c; 

38 double  a = 3.5; 
double  b = 2.5; 
double c = 1.0/(a+b); 

52 double  a = 123.5; 
double  b = -912.5; 
double c = 
             1.0/2*(a+b); 

25 int a=1, b=3, c=6; 
if  (a+b+c)… 

39 double a =1.2, b=3.5;  
if  ((a+b) & (a-b))… 

53 char d = 80, e = 'A'; 
if ((d+1) | (e-1))… 

26 int a=1, b=3, c=6; 
if  ((a>b) & (b<c))… 

40 double a =9.7, b=-3.6; 
if  ((a+b) > 0 &  
(a-b) < 0)… 

54 char d = 88, e = 'V'; 
 boolean f = true; 
if ((d<e) | f )… 
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4. ɄɈɇɌɊɈɅɖɇɕȿ ȼɈɉɊɈɋɕ 

 
4.1. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤ ɩɟɪɜɨɣ ɱɚɫɬɢ ɊȽɁ 
 

1) Ʉɚɤɢɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɧɚɡɵɜɚɸɬ ɩɨɡɢɰɢɨɧɧɵɦɢ ɜɟɫɨɦɨɡɧɚɱɧɵɦɢ? 
ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
2) Ʉɚɤɢɟ ɰɢɮɪɵ ɫɭɳɟɫɬɜɭɸɬ ɜ ɱɟɬɜɟɪɢɱɧɨɣ, ɲɟɫɬɟɪɢɱɧɨɣ, ɜɨɫɶɦɟɪɢɱɧɨɣ, 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɣ ɫɢɫɬɟɦɚɯ ɫɱɢɫɥɟɧɢɹ? ɋɤɨɥɶɤɨ ɜɟɫɢɬ ɫɬɚɪɲɢɣ ɪɚɡɪɹɞ 5-
ɡɧɚɱɧɨɝɨ ɩɹɬɟɪɢɱɧɨɝɨ ɱɢɫɥɚ? 
2) ɉɨ ɤɚɤɨɦɭ ɩɪɚɜɢɥɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɜɨɞ ɰɟɥɨɝɨ ɱɢɫɥɚ ɢɡ ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ P ɜ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q? 
3) ɉɨ ɤɚɤɨɦɭ ɩɪɚɜɢɥɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɜɨɞ ɩɪɚɜɢɥɶɧɨɣ ɞɪɨɛɢ ɢɡ ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ P ɜ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q? 
4) Ʉɚɤ ɩɟɪɟɜɟɫɬɢ ɱɢɫɥɨ ɢɡ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ P ɜ ɞɟɫɹɬɢɱɧɭɸ 
ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ? ɉɪɨɢɥɥɸɫɬɪɢɪɭɣɬɟ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɫɨɫɬɚɜɥɟɧɢɹ 
ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ ɧɚ ɩɪɢɦɟɪɟ ɩɟɪɟɜɨɞɚ ɱɢɫɟɥ 23FD,B916; 753,6728; 
101001,1010112  ɜ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ. 
5) ɋɤɨɥɶɤɨ ɞɜɨɢɱɧɵɯ ɪɚɡɪɹɞɨɜ (ɛɢɬɨɜ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɨɫɶɦɟɪɢɱɧɨɣ ɰɢɮɪɟ ɢ 
ɩɨɱɟɦɭ? ɇɚɡɨɜɢɬɟ ɞɜɨɢɱɧɵɟ ɷɤɜɢɜɚɥɟɧɬɵ ɜɨɫɶɦɟɪɢɱɧɵɯ ɰɢɮɪ. 
6) ɋɤɨɥɶɤɨ ɞɜɨɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɣ ɰɢɮɪɟ ɢ 
ɩɨɱɟɦɭ? ɇɚɡɨɜɢɬɟ ɞɜɨɢɱɧɵɟ ɷɤɜɢɜɚɥɟɧɬɵ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɯ ɰɢɮɪ. 
7) Ʉɚɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɜɨɞ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ ɜ ɜɨɫɶɦɟɪɢɱɧɭɸ ɫɢɫɬɟɦɭ 
ɫɱɢɫɥɟɧɢɹ ɢ ɨɛɪɚɬɧɨ? 
8) Ʉɚɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɜɨɞ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ ɜ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɭɸ ɫɢɫɬɟɦɭ 
ɫɱɢɫɥɟɧɢɹ ɢ ɨɛɪɚɬɧɨ? 
9) Ʉɚɤɨɣ ɨɛɳɢɣ ɮɨɪɦɚɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɰɟɥɵɯ ɱɢɫɟɥ ɜ ɗȼɆ? 
10) ɑɟɦ ɨɬɥɢɱɚɸɬɫɹ ɬɢɩɵ byte, short, int, long, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɰɟɥɵɯ ɱɢɫɟɥ ɜ Java. 
11) Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɬɢɩɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɰɟɥɵɯ ɱɢɫɟɥ? ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
12) Ʉɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɗȼɆ ɰɟɥɵɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɱɢɫɥɚ? 
13) ɑɟɦɭ ɪɚɜɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ. 
14) Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɞɚ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɢ ɨɩɢɲɢɬɟ 
ɬɪɢ ɫɩɨɫɨɛɚ ɟɝɨ ɩɨɥɭɱɟɧɢɹ. 
15) Ʉɚɤ ɢɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɞɚ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɩɨɥɭɱɢɬɶ ɟɝɨ ɩɪɹɦɨɣ 
ɤɨɞ? 
16) Ʉɚɤ ɢɦɟɹ ɦɚɲɢɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɩɨɥɭɱɢɬɶ 
ɦɚɲɢɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɟɦɭ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ? 
ɉɨɥɭɱɢɬɟ ɩɪɹɦɨɣ ɤɨɞ ɱɢɫɥɚ 678. ɇɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɨɥɭɱɢɬɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɱɢɫɥɚ −678 (ɢɫɩɨɥɶɡɭɣɬɟ ɬɪɟɬɢɣ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɞɚ).  
17) ɉɨɱɟɦɭ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɜɫɟ ɰɟɥɵɟ ɱɢɫɥɚ (ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɢ 
ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɟ) ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ Java ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɤɨɞɟ? 
18) Ʉɚɤ ɜɵɝɥɹɞɢɬ ɦɚɲɢɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɥɟɜɨɣ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɬɢɩɨɜ 
byte, int? 
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19) Ʉɚɤ ɜɵɝɥɹɞɢɬ ɦɚɲɢɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɚɜɨɣ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɞɥɹ 
ɬɢɩɨɜ byte, int?  
20) ɉɪɟɞɫɬɚɜɶɬɟ ɩɪɚɜɭɸ ɝɪɚɧɢɰɭ ɞɢɚɩɚɡɨɧɚ ɬɢɩɚ long (ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɰɟɥɨɟ ɱɢɫɥɨ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ ɗȼɆ) ɜ ɜɢɞɟ ɜɨɫɶɦɟɪɢɱɧɨɝɨ ɢ 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɝɨ ɱɢɫɥɚ. ɉɨ ɤɚɤɨɦɭ ɩɪɚɜɢɥɭ ɜɵ ɨɫɭɳɟɫɬɜɢɥɢ ɩɟɪɟɜɨɞ ɢɡ 
ɦɚɲɢɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ? 
20) Ʉɚɤ ɜɵɝɥɹɞɹɬ ɱɢɫɥɚ 0 ɢ −1 ɜ ɮɨɪɦɚɬɟ ɞɥɹ ɥɸɛɨɝɨ ɰɟɥɨɝɨ ɬɢɩɚ? 
21) Ʉɚɤɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɨɩɪɟɞɟɥɟɧɵ ɞɥɹ ɰɟɥɵɯ ɱɢɫɟɥ? ɇɚ ɤɚɤɨɣ 
ɨɩɟɪɚɰɢɢ ɛɚɡɢɪɭɸɬɫɹ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɨɩɟɪɚɰɢɢ (ɩɨɹɫɧɢɬɟ)? Ʉɚɤɨɣ 
ɨɩɟɪɚɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɷɬɨɣ ɨɩɟɪɚɰɢɢ? 
22) ɉɨɱɟɦɭ ɧɟ ɧɭɠɧɨ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɞɜɨɢɱɧɨɝɨ 
ɜɵɱɢɬɚɬɟɥɹ? ɇɚ ɤɚɤɨɦ ɨɩɟɪɚɰɢɨɧɧɨɦ ɷɥɟɦɟɧɬɟ ɢ ɤɚɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɵɱɢɬɚɧɢɟ ɰɟɥɵɯ ɱɢɫɟɥ? 
23) ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɚ ɞɜɨɢɱɧɨɝɨ ɫɥɨɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɩɟɪɟɧɨɫɚ. ɑɬɨ 
ɩɪɨɢɫɯɨɞɢɬ ɫɨ ɡɧɚɤɨɜɵɦɢ ɪɚɡɪɹɞɚɦɢ ɩɪɢ ɫɥɨɠɟɧɢɢ ɧɚ ɞɜɨɢɱɧɨɦ ɫɭɦɦɚɬɨɪɟ? 
24) ɋɥɚɝɚɟɦɵɟ ɩɨɫɬɭɩɚɸɬ ɧɚ ɞɜɨɢɱɧɵɣ ɫɭɦɦɚɬɨɪ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɞɚɯ. ȼ 
ɤɚɤɨɦ ɤɨɞɟ ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɪɟɡɭɥɶɬɚɬ? ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɤɚɤ 
ɭɡɧɚɬɶ ɟɝɨ ɦɨɞɭɥɶ? 
25) Ʉɚɤɚɹ ɢɫɤɥɸɱɢɬɟɥɶɧɚɹ ɫɢɬɭɚɰɢɹ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɫɥɨɠɟɧɢɢ 
(ɜɵɱɢɬɚɧɢɢ) ɱɢɫɟɥ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɨɱɤɨɣ? ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
 

4.2. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɊȽɁ 
 

1) Ʉɚɤɢɟ ɮɨɪɦɚɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɟɳɟɫɬɜɟɧɧɵɯ ɱɢɫɟɥ ɜ 
ɗȼɆ? 
2) Ʉɚɤɨɟ ɱɢɫɥɨ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ ɫɱɢɬɚɟɬɫɹ ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɦ ɜ ɨɛɵɱɧɨɦ 
ɮɨɪɦɚɬɟ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ [2, 3]? 
3) ȼ ɱɟɦ ɫɨɫɬɨɹɬ ɨɫɨɛɟɧɧɨɫɬɢ ɮɨɪɦɚɬɚ IEEE-754 [5]? Ʉɚɤɨɟ ɱɢɫɥɨ ɫɱɢɬɚɟɬɫɹ 
ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɦ ɞɥɹ ɷɬɨɝɨ ɮɨɪɦɚɬɚ? 
4) Ʉɚɤ ɩɨɥɭɱɢɬɶ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɱɢɫɥɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɮɨɪɦɚɬɟ IEEE-
754? 
5) ɋɤɨɥɶɤɨ ɪɚɡɪɹɞɨɜ ɭ ɩɨɪɹɞɤɚ ɢ ɦɚɧɬɢɫɫɵ ɜ ɮɨɪɦɚɬɟ ɫ ɨɞɢɧɚɪɧɨɣ ɬɨɱɧɨɫɬɶɸ ɢ 
ɜ ɮɨɪɦɚɬɟ ɫ ɞɜɨɣɧɨɣ ɬɨɱɧɨɫɬɶɸ? 
6) Ʉɚɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɬɢɩɚ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ ɨɩɪɟɞɟɥɹɟɬ ɱɢɫɥɨ ɪɚɡɪɹɞɨɜ 
ɩɨɪɹɞɤɚ? 
7) Ʉɚɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɬɢɩɚ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ ɨɩɪɟɞɟɥɹɟɬ ɱɢɫɥɨ ɪɚɡɪɹɞɨɜ 
ɩɨɪɹɞɤɚ? 
8) ɑɬɨ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɤ ɩɨɪɹɞɤɚ? 
9) ɑɬɨ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɤ ɦɚɧɬɢɫɫɵ? 
10) ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɚɥɝɨɪɢɬɦ ɫɥɨɠɟɧɢɹ (ɜɵɱɢɬɚɧɢɹ)  ɱɢɫɟɥ ɫ ɩɥɚɜɚɸɳɟɣ 
ɬɨɱɤɨɣ.  
11) Ʉɚɤ ɜɵ ɞɭɦɚɟɬɟ, ɩɨɱɟɦɭ ɩɨɪɹɞɤɢ ɫɥɚɝɚɟɦɵɯ ɜɵɪɚɜɧɢɜɚɸɬɫɹ ɜ ɫɬɨɪɨɧɭ 
ɛɨɥɶɲɟɝɨ? 
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12) ɇɚɡɨɜɢɬɟ ɭɫɥɨɜɢɟ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɞɥɹ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ 
ɱɢɫɥɚ (ɜ ɮɨɪɦɚɬɟ, ɢɡɨɛɪɚɠɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 2.2), ɟɫɥɢ ɟɝɨ ɦɚɧɬɢɫɫɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɤɨɞɟ? ɇɚɡɨɜɢɬɟ ɢɫɤɥɸɱɟɧɢɟ ɢɡ ɩɪɚɜɢɥɚ. 
13) Ʉɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɧɨɪɦɚɥɢɡɚɰɢɹ ɪɟɡɭɥɶɬɚɬɚ ɫɥɨɠɟɧɢɹ ɱɢɫɟɥ ɫ ɩɥɚɜɚɸɳɟɣ 
ɬɨɱɤɨɣ? 
14) Ʉɚɤ ɜɵɩɨɥɧɹɸɬɫɹ ɨɩɟɪɚɰɢɢ ɭɦɧɨɠɟɧɢɹ ɢ ɞɟɥɟɧɢɹ ɱɢɫɟɥ ɫ ɩɥɚɜɚɸɳɟɣ 
ɬɨɱɤɨɣ. 
15) Ʉɚɤɢɟ ɢɫɤɥɸɱɢɬɟɥɶɧɵɟ ɫɢɬɭɚɰɢɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɨɩɟɪɚɰɢɣ ɧɚɞ ɱɢɫɥɚɦɢ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ? 
16) ɑɬɨ ɬɚɤɨɟ ɞɜɨɢɱɧɵɣ ɜɟɤɬɨɪ? 
17) Ʉɚɤɢɟ ɬɢɩɵ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɜɨɢɱɧɵɯ ɜɟɤɬɨɪɨɜ ɜ Java? 
18) Ʉɚɤɢɟ ɩɨɪɚɡɪɹɞɧɵɟ ɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɨɩɪɟɞɟɥɟɧɵ ɞɥɹ ɷɬɢɯ ɬɢɩɨɜ? 
ɇɚɡɨɜɢɬɟ ɩɪɚɜɢɥɚ ɢɯ ɜɵɩɨɥɧɟɧɢɹ. 
19) Ʉɚɤɢɟ ɨɩɟɪɚɰɢɢ ɫɞɜɢɝɚ ɨɩɪɟɞɟɥɟɧɵ ɜ Java? ɋɤɨɥɶɤɨ ɨɩɟɪɚɧɞɨɜ ɭ ɨɩɟɪɚɰɢɢ 
ɫɞɜɢɝɚ ɢ ɤɚɤɢɟ? ȼ ɱɟɦ ɨɫɨɛɟɧɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɥɨɝɢɱɟɫɤɨɝɨ ɫɞɜɢɝɚ ɜɩɪɚɜɨ? 
20) ɉɨɱɟɦɭ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɜɨɢɱɧɵɯ ɜɟɤɬɨɪɨɜ, ɞɥɢɧɚ ɤɨɬɨɪɵɯ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɧɚ 
32 ɛɢɬɚɦ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɢɩ int? 
21) ɇɚɡɨɜɢɬɟ ɷɥɟɦɟɧɬɚɪɧɵɟ ɡɚɞɚɱɢ ɚɧɚɥɢɡɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɜɨɢɱɧɵɯ ɜɟɤɬɨɪɨɜ? 
Ʉɚɤ ɨɧɢ ɪɟɲɚɸɬɫɹ? 
22) ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɚɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɟɫɬɚɧɨɜɤɢ ɝɪɭɩɩ ɛɢɬɨɜ. 
23) ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɚɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɰɢɤɥɢɱɟɫɤɨɝɨ ɫɞɜɢɝɚ n-ɪɚɡɪɹɞɧɨɝɨ 
ɜɟɤɬɨɪɚ ɧɚ m ɪɚɡɪɹɞɨɜ ɜɥɟɜɨ (ɜɩɪɚɜɨ), ɩɪɢ ɭɫɥɨɜɢɢ m < n. 
 

4.3. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤ ɬɪɟɬɶɟɣ ɱɚɫɬɢ ɊȽɁ 
 
1) Ⱦɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɢɩ char. ɋɤɨɥɶɤɨ ɛɢɬɨɜ ɡɚɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɬɢɩɚ char? 
2) ɑɬɨ ɬɚɤɨɟ Unicode? Ʉɚɤ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɢɦɜɨɥ ɜ Java? ɋɤɨɥɶɤɨ ɫɢɦɜɨɥɨɜ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ?  
3) Ʉɚɤ ɦɨɠɧɨ ɡɚɞɚɬɶ ɫɢɦɜɨɥɶɧɵɣ ɥɢɬɟɪɚɥ ɜ ɩɪɨɝɪɚɦɦɟ? ɇɚɡɨɜɢɬɟ 3 ɫɩɨɫɨɛɚ.  
4) Ʉɚɤ ɜɵɜɟɫɬɢ ɤɨɞ ɫɢɦɜɨɥɚ?  
5) Ʉɚɤɢɟ ɨɩɟɪɚɰɢɢ ɨɩɪɟɞɟɥɟɧɵ ɞɥɹ ɬɢɩɚ char? ɉɪɢɜɟɞɢɬɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ 
ɭɱɚɫɬɨɤ ɤɨɞɚ, ɬɪɟɛɭɸɳɢɣ ɹɜɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɬɢɩɚ char ɜ int  ɢ int  ɜ char. 
6) ɉɨ ɤɚɤɨɦɭ ɩɪɢɧɰɢɩɭ ɜɵɩɨɥɧɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ ɫɢɦɜɨɥɨɜ? ɑɟɦɭ ɪɚɜɧɵ 
ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɣ 'A'<'D'   ,   'C'>'F'  ,    '9'<'A'. Ʉɚɤɨɝɨ ɨɧɢ ɬɢɩɚ? 
7) ɋ ɤɚɤɢɦɢ ɦɟɬɨɞɚɦɢ, ɪɟɚɥɢɡɭɸɳɢɦɢ ɮɭɧɤɰɢɢ ɧɚɞ ɫɢɦɜɨɥɚɦɢ ɢ 
ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɜ ɤɥɚɫɫɟ-ɨɛɨɥɨɱɤɟ Character, ɜɵ ɩɨɡɧɚɤɨɦɢɥɢɫɶ ɜ  ɯɨɞɟ 
ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ? Ɂɧɚɱɟɧɢɹ ɤɚɤɢɯ ɬɢɩɨɜ ɨɧɢ 
ɜɨɡɜɪɚɳɚɸɬ? 
8) Ⱦɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɢɩ boolean? Ʉɚɤɨɣ ɤɥɚɫɫ ɨɛɨɥɨɱɤɚ ɟɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɜ Java? 
9) Ʉɚɤɢɟ ɡɧɚɱɟɧɢɹ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɬɢɩ boolean? 
10) ɑɟɦɭ ɪɚɜɧɵ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɣ 2>5   ,      3<10    ? 
11) Ʉɚɤɢɟ ɨɩɟɪɚɰɢɢ ɨɩɪɟɞɟɥɟɧɵ ɞɥɹ ɞɚɧɧɵɯ ɥɨɝɢɱɟɫɤɨɝɨ ɬɢɩɚ (boolean)? 
12) ɇɚɡɨɜɢɬɟ ɩɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɛɭɥɟɜɨɣ ɥɨɝɢɤɢ. 
13) ȼ ɱɟɦ ɫɨɫɬɨɢɬ ɨɫɨɛɟɧɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɭɤɨɪɨɱɟɧɧɵɯ ɨɩɟɪɚɰɢɣ && ɢ || ? 



Volkova T.V., Vladimirova E.S., Chengar O.V.Volkova T.V., Vladimirova E.S., Chengar O.V.

 24 

14) ɑɬɨ ɢɡ ɫɟɛɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɭɫɥɨɜɧɨɟ ɜɵɪɚɠɟɧɢɟ? 
15) ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪ ɫɥɨɠɧɨɝɨ ɭɫɥɨɜɧɨɝɨ ɜɵɪɚɠɟɧɢɹ. ɑɟɦɭ ɪɚɜɧɨ ɟɝɨ 
ɡɧɚɱɟɧɢɟ? 
16) Ɉɛɴɹɫɧɢɬɟ ɫɢɧɬɚɤɫɢɫ ɬɪɨɢɱɧɨɣ ɭɫɥɨɜɧɨɣ ɨɩɟɪɚɰɢɢ. ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪ. 
17) Ʉɚɤɢɟ ɨɲɢɛɤɢ ɜ ɩɪɨɝɪɚɦɦɚɯ ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ ɧɟɤɨɪɪɟɤɬɧɵɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɢɩɨɜ ɞɚɧɧɵɯ? Ʉɚɤ ɜɵ ɞɭɦɚɟɬɟ, ɤ ɤɚɤɢɦ ɬɢɩɚɦ ɨɬɧɨɫɹɬɫɹ ɷɬɢ 
ɨɲɢɛɤɢ (ɨɲɢɛɤɢ, ɨɛɧɚɪɭɠɢɜɚɟɦɵɟ ɤɨɦɩɢɥɹɬɨɪɨɦ, ɨɲɢɛɤɢ ɜɪɟɦɟɧɢ 
ɜɵɩɨɥɧɟɧɢɹ, ɥɨɝɢɱɟɫɤɢɟ)? 
 
  

ȻɂȻɅɂɈȽɊȺФɂɑȿɋɄɂɃ ɋɉɂɋɈɄ 
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2. Ȼɨɣɱɟɧɤɨ Ʌ.ɉ. Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɢ ɥɨɝɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɤɨɦɩɶɸɬɟɪɨɜ ɢ 

ɞɢɫɤɪɟɬɧɵɯ ɚɜɬɨɦɚɬɨɜ: ɭɱɟɛ. ɩɨɫɨɛɢɟ/ Ʌ.ɉ. Ȼɨɣɱɟɧɤɨ, Ɂ.ɏ. əɝɭɛɨɜ, 
ɇ.Ɇ. ȼɵɛɨɪɨɜɚ, Ɍ.Ⱥ. Ɍɭɦɚɧɨɜɚ. – ɍɯɬɚ: ɍȽɌɍ, 2011. – 100 ɫ. 

3. Ⱥɩɪɚɤɫɢɧ ɘ.Ʉ. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɵɯ ɚɜɬɨɦɚɬɨɜ: 
ɍɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ/ ɘ.Ʉ.Ⱥɩɪɚɤɫɢɧ. – ɋɟɜɚɫɬɨɩɨɥɶ: ɂɡɞ-ɜɨ 
ɋɟɜȽɌɍ, 2001. – 345 ɫ. 

4. ɇɨɭɬɨɧ ɉ. JavaTM 2/ ɉ. ɇɨɭɬɨɧ, Ƚ.ɒɢɥɞɬ. – ɋɉɛ.: Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2008. 
– 1072 ɫ. 

5. əɲɤɚɪɞɢɧ ȼ.Ʌ. IEEE 754 − ɫɬɚɧɞɚɪɬ ɞɜɨɢɱɧɨɣ ɚɪɢɮɦɟɬɢɤɢ 
ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ. – SoftElectro. ɉɪɨɦɵɲɥɟɧɧɚɹ ɷɥɟɤɬɪɨɧɢɤɚ ɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]  http://www.softelectro.ru/ 
ieee754.html 

6. Ɍɚɛɥɢɰɚ ɫɢɦɜɨɥɨɜ ɘɧɢɤɨɞɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]  − https://unicode-
table.com/ru/#control-character. 

 



Volkova T.V., Vladimirova E.S., Chengar O.V.Volkova T.V., Vladimirova E.S., Chengar O.V.

 25

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ɉɪɢɦɟɪ ɨɮɨɪɦɥɟɧɢɹ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɊȽɁ 

 
ɆɂɇɂɋɌȿɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍɄɂ ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ɋɟɜɚɫɬɨɩɨɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

 
ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ 

 
Ʉɚɮɟɞɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ 

 
 
 
 
 
 
 
 

ɈɌɑȿɌ 
 

ɨ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 
 

«Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɤɨɦɩɶɸɬɟɪɨɜ. 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɗȼɆ» 

 
ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɂɧɮɨɪɦɚɬɢɤɚ» 

 
ȼɚɪɢɚɧɬ 15 

 
 
                                                           
 
 
 

                                    ȼɵɩɨɥɧɢɥ  
                                                                  ɫɬɭɞɟɧɬ ɝɪɭɩɩɵ ɂȼɌ/ɛ-11-ɨ 

                                                                                                       Ɉɪɥɨɜ ɂ.ȼ. 
                                                                      ɉɪɨɜɟɪɢɥ ɞɨɰɟɧɬ ɉɟɬɪɨɜ ɂ.ɂ. 

 
 
 

ɋɟɜɚɫɬɨɩɨɥɶ 
2017 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɉɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ ɊȽɁ 
 

ɑɚɫɬɶ 1 
 

Ɂɚɞɚɧиɟ 1. ɉɟɪɟɜɟɫɬɢ ɰɟɥɨɟ ɱɢɫɥɨ X ɢɡ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ 
P=10 ɜ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q. ɋɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ ɩɭɬɟɦ ɨɛɪɚɬɧɨɝɨ 
ɩɟɪɟɜɨɞɚ ɜ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ ɦɟɬɨɞɨɦ ɩɨɫɬɪɨɟɧɢɹ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ.  
                                              X=23610, Q=4. 
 

ɉɟɪɟɜɨɞ ɰɟɥɨɝɨ ɱɢɫɥɚ ɢɡ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ c ɨɫɧɨɜɚɧɢɟɦ P ɜ ɫɢɫɬɟɦɭ 
ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɱɢɫɥɚ ɧɚ Q, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɜ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ P.  В ɯɨɞɟ ɞɟɥɟɧɢɹ 
ɜɵɱɢɫɥɹɟɬɫɹ ɱɚɫɬɧɨɟ ɢ ɨɫɬɚɬɨɤ ɨɬ ɞɟɥɟɧɢɹ, ɤɨɬɨɪɵɣ  ɢ ɹɜɥɹɟɬɫɹ ɨɱɟɪɟɞɧɨɣ 
ɰɢɮɪɨɣ ɪɟɡɭɥɶɬɚɬɚ. Ɂɚɬɟɦ ɱɚɫɬɧɨɟ ɫɧɨɜɚ ɞɟɥɢɬɫɹ ɧɚ Q. ɉɪɨɰɟɫɫ ɞɟɥɟɧɢɹ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɱɚɫɬɧɨɟ ɧɟ ɫɬɚɧɟɬ ɪɚɜɧɵɦ ɧɭɥɸ. 

 
1 ) _ 2 3 6 : 4 = 5 9   3 ) _ 1 4 : 4 = 3 
   2 0            1 2     

   _ 3 6            2     
    3 6                 

     0                 
                      
2 )  _ 5 9 : 4 = 1 4   4 )  _ 3 : 4 = 0 
    4             0     

   _ 1 9            3     
    1 6                 

     3                 
                      

 
X=23610=32304. 

ɉɪɨɜɟɪɤɚ: 236643321243424340 3210  . 
 
Ɂɚɞɚɧиɟ 2. ɉɟɪɟɜɟɫɬɢ ɰɟɥɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ X ɢɡ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɵ 

ɫɱɢɫɥɟɧɢɹ ɜ ɜɨɫɶɦɟɪɢɱɧɭɸ, ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɭɸ ɢ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ.   X=1111100010110102 

 

8 = 2
3
, ɩɨɷɬɨɦɭ ɜɨɫɶɦɟɪɢɱɧɚɹ ɰɢɮɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɬɪɟɦɹ ɞɜɨɢɱɧɵɦɢ 

ɪɚɡɪɹɞɚɦɢ (ɫ ɜɟɫɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 4,2,1). 

16 = 2
4
, ɩɨɷɬɨɦɭ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɚɹ ɰɢɮɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɱɟɬɵɪɶɦɹ 

ɞɜɨɢɱɧɵɦɢ ɪɚɡɪɹɞɚɦɢ (ɫ ɜɟɫɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 8,4,2,1). 

В ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ ɢɡ ɜɨɫɶɦɟɪɢɱɧɨɣ ɢɥɢ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɣ ɫɢɫɬɟɦɵ 

ɱɢɫɥɨ ɩɟɪɟɜɨɞɢɦ ɦɟɬɨɞɨɦ ɩɨɫɬɪɨɟɧɢɹ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ. 

Ɉɩɪɟɞɟɥɹɟɦ, 

ɫɤɨɥɶɤɨ ɟɞɢɧɢɰ 
ɜ ɱɢɫɥɟ (ɜɟɫ 
ɰɢɮɪɵ − 40) 

Ɉɩɪɟɞɟɥɹɟɦ, 

ɫɤɨɥɶɤɨ ɱɟɬɜɟɪɨɤ 
ɜ ɱɢɫɥɟ (ɜɟɫ 
ɰɢɮɪɵ − 41) 

Вɟɫ ɰɢɮɪɵ − 42 

Вɟɫ ɰɢɮɪɵ − 43 
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Ɂɚɞɚɧиɟ 3. ɉɟɪɟɜɟɫɬɢ ɩɪɚɜɢɥɶɧɭɸ ɞɪɨɛɶ X ɢɡ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɫ 

ɨɫɧɨɜɚɧɢɟɦ P=10 ɜ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q ɫ ɬɨɱɧɨɫɬɶɸ 
5Qε  . 

ɋɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ ɩɭɬɟɦ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɜɨɞɚ ɜ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ ɦɟɬɨɞɨɦ 
ɩɨɫɬɪɨɟɧɢɹ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ. X=0,23610, Q=4. 

 
ɉɪɚɜɢɥɨ ɩɟɪɟɜɨɞɚ ɩɪɚɜɢɥɶɧɵɯ ɞɪɨɛɟɣ ɢɡ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ 

P ɜ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ Q.  

1) ɉɪɚɜɢɥɶɧɭɸ ɞɪɨɛɶ, ɡɚɩɢɫɚɧɧɭɸ ɜ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ P, ɭɦɧɨɠɚɸɬ ɧɚ Q, 

ɡɚɩɢɫɚɧɧɨɟ ɜ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ P.  

2) ɐɟɥɭɸ ɱɚɫɬɶ ɪɟɡɭɥɶɬɚɬɚ ɡɚɩɢɫɵɜɚɸɬ ɤɚɤ ɫɬɚɪɲɭɸ ɰɢɮɪɭ ɩɨɫɥɟ 
ɡɚɩɹɬɨɣ ɜ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ Q.  

3) Ⱦɪɨɛɧɭɸ ɱɚɫɬɶ ɪɟɡɭɥɶɬɚɬɚ  ɜɧɨɜɶ ɭɦɧɨɠɚɸɬ ɧɚ Q.  

4) ɉɭɧɤɬɵ 2 ɢ 3 ɩɨɜɬɨɪɹɸɬ ɥɢɛɨ ɞɨ ɩɨɥɭɱɟɧɢɹ ɧɭɥɟɜɨɣ ɞɪɨɛɧɨɣ ɱɚɫɬɢ, ɥɢɛɨ 
ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ. 

 

 
ɉɪɨɜɟɪɤɚ: 

 
Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɩɟɪɟɜɨɞ ɩɪɢɛɥɢɠɟɧɧɵɣ. 
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Ɂɚɞɚɧиɟ 4. ɉɪɟɞɫɬɚɜɢɬɶ ɞɟɫɹɬɢɱɧɨɟ  ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɱɢɫɥɨ X ɜ ɦɚɲɢɧɧɨɦ 
ɜɢɞɟ (ɮɨɪɦɚɬ short ɹɡɵɤɚ Java). ɉɟɪɟɜɨɞ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɨɫɭɳɟɫɬɜɢɬɶ 
ɬɪɟɦɹ ɫɩɨɫɨɛɚɦɢ. X= −15610. 

ɐɟɥɨɟ ɱɢɫɥɨ ɜ ЭВɆ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ n ɞɜɨɢɱɧɵɦɢ ɪɚɡɪɹɞɚɦɢ. ɋɬɚɪɲɢɣ 
(ɫɚɦɵɣ ɥɟɜɵɣ) ɪɚɡɪɹɞ – ɡɧɚɤɨɜɵɣ. ɍ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ ɡɧɚɤɨɜɵɣ ɪɚɡɪɹɞ 
ɪɚɜɟɧ 0, ɭ ɨɬɪɢɰɚɬɟɥɶɧɵɯ – 1. ɑɢɫɥɨ −15610 ɜɯɨɞɢɬ ɜ ɞɢɚɩɚɡɨɧ ɮɨɪɦɚɬɚ short 

(ɨɬ −32768 ɞɨ 32767). Ⱦɥɹ ɱɢɫɥɚ ɜ ɮɨɪɦɚɬɟ short   n=16. 

Java ɢɫɩɨɥɶɡɭɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɰɟɥɵɯ ɱɢɫɟɥ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɞɚɯ. 
Ʌɸɛɨɣ ɢɧɜɟɪɫɧɵɣ ɤɨɞ (ɨɛɪɚɬɧɵɣ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ) ɰɟɥɨɝɨ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɪɚɜɟɧ ɟɝɨ ɩɪɹɦɨɦɭ ɤɨɞɭ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɩɨɥɭɱɚɸɬ ɤɚɤ ɞɨɩɨɥɧɟɧɢɟ ɞɨ 
ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ (2

n─1
). Эɬɨ ɢ ɟɫɬɶ ɩɟɪɜɵɣ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɞɚ: 
Ɂɧɚɤ=1, 

Ɂɧɚɱɟɧиɟ* = 2
n─1

 ─ |Ɂɧɚɱɟɧиɟ|, 
ɝɞɟ Ɂɧɚɱɟɧиɟ* − ɡɧɚчɟɧɢɟ чɢɫɥɚ ɜ ɞɨɩɨɥɧɢɬɟɥьɧɨɦ ɤɨɞɟ 
 
1 ɫɩɨɫɨɛ.  215 − 156=32768 − 156 = 32612. 
ɉɟɪɟɜɟɞɟɦ ɱɢɫɥɨ 32612 ɜ ɞɜɨɢɱɧɭɸ ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ 

ɱɢɫɥɚ ɞɟɥɟɧɢɣ, ɨɫɭɳɟɫɬɜɢɦ ɫɧɚɱɚɥɚ ɩɟɪɟɜɨɞ ɜ ɜɨɫɶɦɟɪɢɱɧɭɸ ɫɢɫɬɟɦɭ, ɚ ɡɚɬɟɦ, 
ɤɚɠɞɭɸ ɜɨɫɶɦɟɪɢɱɧɭɸ ɰɢɮɪɭ ɪɟɡɭɥɶɬɚɬɚ ɩɪɟɞɫɬɚɜɢɦ ɟɟ ɞɜɨɢɱɧɵɦ 
ɷɤɜɢɜɚɥɟɧɬɨɦ. 

 _ 3 2 6 1 2  8               

  3 2 6 0 8 _ 4 0 7 6  8          

      4  4 0 7 2 _ 5 0 9  8      

           4  5 0 4  6 3  8   

               5  5 6  7   

                  7     
 

Ɋɟɡɭɥɶɬɚɬ: 1111111101100100 (ɡɧɚɤɨɜɵɣ ɪɚɡɪɹɞ ɪɚɜɟɧ 1, ɬ.ɤ. ɱɢɫɥɨ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ). 
 

2 ɫɩɨɫɨɛ. Ɉɛɪɚɬɧɵɣ ɤɨɞ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɩɨɥɭɱɚɸɬ ɢɡ ɩɪɹɦɨɝɨ 
ɩɭɬɟɦ ɢɧɜɟɪɬɢɪɨɜɚɧɢɹ (ɢɡɦɟɧɟɧɢɹ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ) ɡɧɚɱɟɧɢɣ ɜɫɟɯ ɟɝɨ 
ɪɚɡɪɹɞɨɜ, ɤɪɨɦɟ ɡɧɚɤɨɜɨɝɨ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ 
ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɩɪɢɛɚɜɥɟɧɢɹ 1 ɤ ɨɛɪɚɬɧɨɦɭ ɤɨɞɭ. 
ɉɨɥɭɱɢɦ ɫɧɚɱɚɥɚ ɩɪɹɦɨɣ ɤɨɞ −156. Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɜɟɞɟɦ ɱɢɫɥɨ 156 ɜ ɞɜɨɢɱɧɭɸ 
ɫɢɫɬɟɦɭ ɫɱɢɫɥɟɧɢɹ: 

_ 1 5 6  8    

 1 5 2 _ 1 9  8

   4  1 6  2

      3   
 
Ɋɟɡɭɥɶɬɚɬ ɩɟɪɟɜɨɞɚ: 010 011 100. 
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ɉɪɹɦɨɣ ɤɨɞ (n=16):         10000000 10011100 (ɡɧɚɤɨɜɵɣ ɪɚɡɪɹɞ ɪɚɜɟɧ 1). 
Ɉɛɪɚɬɧɵɣ ɤɨɞ:                 11111111 01100011 (ɢɧɜɟɪɫɢɹ ɜɫɟɯ ɤɪɨɦɟ ɡɧɚɤɨɜɨɝɨ). 
                                       +                                1 
                                         −−−−−−−−−−−−−−−− 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ:     11111111 01100100 (ɤ ɨɛɪɚɬɧɨɦɭ ɤɨɞɭ ɩɪɢɛɚɜɢɥɢ 1) 
 
3 ɫɩɨɫɨɛ. ɉɨɥɭɱɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɢɡ ɩɪɹɦɨɝɨ: ɫɩɪɚɜɚ ɧɚɥɟɜɨ ɜɫɟ 
ɪɚɡɪɹɞɵ ɞɨ ɩɟɪɜɨɣ ɟɞɢɧɢɰɵ ɜɤɥɸɱɢɬɟɥɶɧɨ ɨɫɬɚɜɥɹɟɦ ɛɟɡ ɢɡɦɟɧɟɧɢɹ, ɡɧɚɤɨɜɵɣ 
ɪɚɡɪɹɞ ɨɫɬɚɜɥɹɟɦ ɛɟɡ ɢɡɦɟɧɟɧɢɹ, ɨɫɬɚɥɶɧɵɟ ɪɚɡɪɹɞɵ ɢɧɜɟɪɬɢɪɭɟɦ. 
 
10000000 10011100   11111111 01100100  . 
 

Ɋɟɡɭɥɶɬɚɬɵ ɩɟɪɟɜɨɞɚ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ, ɩɨɥɭɱɟɧɧɵɟ ɩɟɪɜɵɦ, ɜɬɨɪɵɦ 
ɢ ɬɪɟɬɶɢɦ ɫɩɨɫɨɛɚɦɢ ɫɨɜɩɚɥɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ −15610  ɜ ɮɨɪɦɚɬɟ short , 
ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɬɚɤ: 

 

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

 
 

Ɂɚɞɚɧиɟ 5. ɉɪɨɢɦɢɬɢɪɨɜɚɬɶ ɞɟɣɫɬɜɢɹ ȺɅɍ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɮɪɚɝɦɟɧɬɚ 
java-ɩɪɨɝɪɚɦɦɵ. 

… 
int a = x, b = y; 

int c = a − b;  

… 

В ɞɚɧɧɨɦ ɮɪɚɝɦɟɧɬɟ java-ɩɪɨɝɪɚɦɦɵ ɨɩɪɟɞɟɥɟɧɨ ɬɪɢ ɰɟɥɨɱɢɫɥɟɧɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ ɫ ɢɦɟɧɚɦɢ a, b ɢ ɫ. Ʉɚɠɞɚɹ ɢɡ ɷɬɢɯ ɩɟɪɟɦɟɧɧɵɯ ɡɚɧɢɦɚɟɬ 4 ɛɚɣɬɚ 
ɜ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ (ɬɢɩ int). 

В Java ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ 32-ɪɚɡɪɹɞɧɵɣ ɮɨɪɦɚɬ (int) ɞɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɞɢɧɨɱɧɵɯ ɰɟɥɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɞɚɠɟ ɟɫɥɢ ɢɯ ɡɧɚɱɟɧɢɹ ɛɭɞɭɬ 

ɢɡɦɟɧɹɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ  ɬɢɩɚ byte. Эɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɞɜɭɦɹ ɩɪɢɱɢɧɚɦɢ: 
ɜɨ-ɩɟɪɜɵɯ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɟɣɫɬɜɢɣ ɧɚɞ ɡɧɚɱɟɧɢɹɦɢ ɤɨɪɨɬɤɢɯ ɰɟɥɵɯ 

ɬɢɩɨɜ ɪɟɡɭɥɶɬɚɬ  ɜɫɟ ɪɚɜɧɨ ɜɫɟɝɞɚ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ int: 

ɜɨ-ɜɬɨɪɵɯ, ɨɞɢɧɨɱɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɢ ɡɧɚɱɟɧɢɹ ɬɢɩɚ byte ɢ short ɜ Java 

ɦɨɝɭɬ ɧɚ ɫɚɦɨɦ ɞɟɥɟ ɯɪɚɧɢɬɶɫɹ ɜ ɱɟɬɵɪɟɯ ɛɚɣɬɚɯ (ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɨɩɟɪɚɰɢɣ ɫ 
ɧɢɦɢ), ɬɚɤ ɱɬɨ ɤɨɪɨɬɤɢɟ ɬɢɩɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɫɤɨɪɟɟ «ɩɨɜɟɞɟɧɢɟ», ɚ ɧɟ 
ɪɚɡɦɟɪ ɩɟɪɟɦɟɧɧɨɣ (ɧɨ ɟɫɥɢ, ɧɚɩɪɢɦɟɪ, ɫɨɡɞɚɟɬɫɹ ɦɚɫɫɢɜ ɢɡ ɬɵɫɹɱɢ ɡɧɚɱɟɧɢɣ 
ɬɢɩɚ byte, ɬɨ ɨɧ ɛɭɞɟɬ ɡɚɧɢɦɚɬɶ ɜ ɩɚɦɹɬɢ ɪɨɜɧɨ 1000 ɛɚɣɬ). 

АɅɍ ɜɵɩɨɥɧɹɟɬ ɨɩɟɪɚɰɢɢ ɫɥɨɠɟɧɢɹ ɢ ɜɵɱɢɬɚɧɢɹ ɧɚ ɞɜɨɢɱɧɨɦ ɫɭɦɦɚɬɨɪɟ 
(ɞɜɨɢɱɧɨɝɨ ɜɵɱɢɬɚɬɟɥɹ ɜ АɅɍ ɧɟɬ). Ɂɧɚɤɨɜɵɟ ɪɚɡɪɹɞɵ ɫɥɚɝɚɟɦɵɯ 
ɫɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɞɜɨɢɱɧɨɦ ɫɭɦɦɚɬɨɪɟ, ɤɚɤ ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɪɚɡɪɹɞɵ. Ɍ.ɤ. 
ɫɥɚɝɚɟɦɵɟ ɩɨɫɬɭɩɚɸɬ ɧɚ ɞɜɨɢɱɧɵɣ ɫɭɦɦɚɬɨɪ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɞɚɯ, ɬɨ ɢ 
ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɤɨɞɟ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɬɨ ɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɪɚɜɟɧ ɩɪɹɦɨɦɭ ɤɨɞɭ. 
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1) ɯ = −7590, ɭ = −4385; 
ɫ = a – b = x – y = −7590 − (−4385) = −7591 + 4385= − 3205; 
 
ɉɨɥɭɱɢɦ ɩɪɹɦɵɟ ɤɨɞɵ ɫɥɚɝɚɟɦɵɯ ɜ 32-ɛɢɬɧɨɦ ɮɨɪɦɚɬɟ. 

_ 7 5 9 0  8            

 7 5 8 4 _ 9 4 8  8        

    6  9 4 4 _ 1 1 8  8    

        4  1 1 2 _ 1 4  8 

            6   8  1 

               6   

(−7590)ɩɪ    =     10000000 00000000 00011101 10100110 ; 

(−7590)ɞɨɩ  =     11111111 11111111 11100010 01011010;  

 
_ 4 3 8 5  8            

 4 3 8 4 _ 5 4 8  8        

    1  5 4 4 _ 6 8  8     

        4  6 4 _ 8  8   

           4  8  1   

             0     

(4385)ɩɪ   =  (4385)ɞɨɩ  =   00000000 00000000  00010001 00100001  

     
ȼɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɢ ɧɚ ɞɜɨɢɱɧɨɦ ɫɭɦɦɚɬɨɪɟ ȺɅɍ: 

a + 11111111 11111111 11100010 01011010 (−7590)ɞɨɩ   
b  00000000 00000000 00010001 00100001    (4385)ɞɨɩ   

c  11111111 11111111 11110011 01111011 (− 3205)ɞɨɩ   
  10000000 00000000 00001100 10000101 (− 3205)ɩɪ   

ɉɪɨɜɟɪɤɚ: 32053072128586828085 3210   
 
2) ɯ = 7590, ɭ = 4385; 
ɫ = a – b = x – y = 7590 − 4385 = 7591 + (− 4385) =  3205; 
Ⱦɚɥɟɟ ɩɪɢɦɟɪ ɪɟɲɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ. 
 
3) ɯ = 26592, ɭ = −19301; 
ɫ = a – b = x – y = 26592 − (−19301) = 26592 + 19301 =  45893; 
Ⱦɚɥɟɟ ɩɪɢɦɟɪ ɪɟɲɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɢɦ. 
 
Ɂɚɞɚɧиɟ 6. ɉɪɨɢɦɢɬɢɪɨɜɚɬɶ  ɨɩɟɪɚɰɢɸ ɫɥɨɠɟɧɢɹ ɞɜɨɢɱɧɵɯ ɱɢɫɟɥ ɫ 

ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɨɱɤɨɣ (ɬɢɩ int) ɧɚ ɞɜɨɢɱɧɨɦ ɫɭɦɦɚɬɨɪɟ. Ɉɛɴɹɫɧɢɬɶ ɡɧɚɤ 
ɪɟɡɭɥɶɬɚɬɚ, ɨɩɢɫɚɬɶ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ ɫɢɬɭɚɰɢɸ. ɉɟɪɟɜɟɫɬɢ ɫɥɚɝɚɟɦɵɟ ɢɡ 
ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɜ ɞɟɫɹɬɢɱɧɭɸ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 
«Ʉɚɥɶɤɭɥɹɬɨɪ» (<ȼɢɞ>  <ɉɪɨɝɪɚɦɦɢɫɬ>) ɢ ɞɨɤɚɡɚɬɶ, ɱɬɨ ɫɭɦɦɚ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɜɵɯɨɞɢɬ ɡɚ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ int. Ⱦɥɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
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ɫɥɚɝɚɟɦɵɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɥɭɱɢɬɶ ɢɯ ɩɪɹɦɵɟ ɤɨɞɵ (ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɩɨɫɨɛ 3). 
        ɋɥɚɝɚɟɦɵɟ: 11111010 10001100 11101011 11001110, 

                     10000101 01001100 11100010 11111100 
ɉɟɪɜɨɟ ɫɥɚɝɚɟɦɨɟ: 
11111010 10001100 11101011 11001110 – ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ, 
10000101 01110011 00010100 00110010 – ɩɪɹɦɨɣ ɤɨɞ. 
ȼ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ ɷɬɨ ɱɢɫɥɨ   –91427890. 
 
ȼɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ: 
10000101 01001100 11100010 11111100 – ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ, 
11111010 10110011 00011101 00000100 – ɩɪɹɦɨɣ ɤɨɞ. 
ȼ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ ɷɬɨ ɱɢɫɥɨ  –2058558724. 
 
–91427890 + (–2058558724) = –2149986614.  
Ⱦɢɚɩɚɡɨɧ ɬɢɩɚ ɞɚɧɧɵɯ int: 

 ɨɬ –2
31

=–2147483648 ɞɨ  231
–1=2147483647 

ɉɨɥɭɱɟɧɧɚɹ ɫɭɦɦɚ ɜɵɯɨɞɢɬ ɡɚ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ int, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɧɚ 
ɧɟ ɩɨɦɟɫɬɢɬɫɹ ɜ 32-ɪɚɡɪɹɞɧɨɣ ɫɟɬɤɟ.  

ɇɚ ɞɜɨɢɱɧɨɦ ɫɭɦɦɚɬɨɪɟ ȺɅɍ ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬɚɬ: 
   

+ 10000101 01001100 11100010 11111100 
 11111010 10001100 11101011 11001110 

 01111111 11011001 11001110 11001010 
 
Ɂɧɚɤ ɫɭɦɦɵ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɪɚɜɧɵɯ ɡɧɚɤɨɜ ɫɥɚɝɚɟɦɵɯ. Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ 

ɤɜɚɥɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ ɩɟɪɟɩɨɥɧɟɧɢɟ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɨɱɤɨɣ. 
ɉɟɪɟɩɨɥɧɟɧɢɟ – ɷɬɨ ɢɫɤɥɸɱɢɬɟɥɶɧɚɹ ɫɢɬɭɚɰɢɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 

ɬɨɥɶɤɨ ɩɪɢ ɫɥɨɠɟɧɢɢ ɱɢɫɟɥ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɡɧɚɤɚɦɢ. ɉɪɨɰɟɫɫɨɪ ɪɟɚɝɢɪɭɟɬ ɧɚ 
ɩɨɞɨɛɧɭɸ ɫɢɬɭɚɰɢɸ ɭɫɬɚɧɨɜɤɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɛɢɬɚ ɜ ɪɟɝɢɫɬɪɟ ɮɥɚɝɨɜ 
ɩɪɟɪɵɜɚɧɢɣ. 
 

ɑɚɫɬɶ 2 
 

Ɂɚɞɚɧиɟ 7. ɉɪɟɞɫɬɚɜɢɬɶ ɞɟɫɹɬɢɱɧɵɟ ɱɢɫɥɚ  
ɚ) ɜ ɨɛɵɱɧɨɦ ɮɨɪɦɚɬɟ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ;  
ɛ) ɮɨɪɦɚɬɟ IEEE-754.  
ɂɫɩɨɥɶɡɨɜɚɬɶ 32-ɛɢɬɧɵɟ ɮɨɪɦɚɬɵ. ɉɪɨɜɟɪɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɩɭɬɟɦ ɨɛɪɚɬɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ.  
ɑɢɫɥɚ: 326,527 ɢ −326,527. 
1) Ɉɛɵɱɧɵɣ 32-ɪɚɡɪɹɞɧɵɣ ɮɨɪɦɚɬ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ: ɫɬɚɪɲɢɣ ɛɢɬ – ɡɧɚɤ 
ɱɢɫɥɚ (ɦɚɧɬɢɫɫɵ), 8 ɛɢɬɨɜ – ɩɨɪɹɞɨɤ ɫɨ ɡɧɚɤɨɦ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɤɨɞɟ, 
23 ɛɢɬɚ – ɦɚɧɬɢɫɫɚ (ɱɢɫɥɨɜɵɟ ɪɚɡɪɹɞɵ) ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɤɨɞɟ. 
ɉɟɪɟɜɨɞɢɦ ɜ ɞɜɨɢɱɧɭɸ ɫɢɫɬɟɦɭ ɨɬɞɟɥɶɧɨ ɰɟɥɭɸ ɢ ɞɪɨɛɧɭɸ ɱɚɫɬɶ ɱɢɫɥɚ 
326,527. 
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_ 3 2 6  8                

 3 2 0 _ 4 0  8     5   0   6  

   6  4 0  5    1 0 1 0 0 0 1 1 0 

      0               
ɑɬɨɛɵ ɩɪɟɞɫɬɚɜɢɬɶ ɱɢɫɥɨ ɜ ɮɨɪɦɚɬɟ ɫ ɬɨɱɧɨɫɬɶɸ 23 ɛɢɬɚ, ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 8 
ɜɨɫɶɦɟɪɢɱɧɵɯ ɰɢɮɪ. 3 ɰɢɮɪɵ ɩɨɥɭɱɢɥɨɫɶ ɜ ɰɟɥɨɣ ɱɚɫɬɢ, ɡɧɚɱɢɬ ɜ ɞɪɨɛɧɨɣ 
ɧɚɞɨ ɨɩɪɟɞɟɥɢɬɶ 5. 
 

               
 
              101000110.100001101110100 = 
            =0.101000110100001101110100*29 

         ɉɨɥɭɱɢɥɢ ɦɚɧɬɢɫɫɭ ɜ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɜɢɞɟ ( 1
2

1
 M ) 

         ɢ ɩɨɪɹɞɨɤ (910) 

         Ɉɞɢɧ ɥɢɲɧɢɣ ɛɢɬ ɫɩɪɚɜɚ ɭ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɣ 
         ɦɚɧɬɢɫɫɵ ɧɭɠɧɨ ɨɬɛɪɨɫɢɬɶ. 
 
           

 
          ɑɢɫɥɨ 326,52710 ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɨɛɵɱɧɨɦ 32-ɪɚɡɪɹɞɧɨɦ ɮɨɪɦɚɬɟ ɫ 
ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

0 00001001  10100011010000110111010 

ɉɪɨɜɟɪɤɚ:   
Ɂɧɚɱɟɧɢɟ ɱɢɫɥɚ ɪɚɜɧɨ ɊɆ 2 : 

527,3265269,326
8192

4314
326

8192

14816641284096
326

2

2222222
2464256

22222222222

2)22222222222(

13

02346712

13111097611268

9222019181615108731


















 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɲɢɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɢɫɥɚ  −326,527 ɧɭɠɧɨ ɩɨɥɭɱɢɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɦɚɧɬɢɫɫɵ. ɉɨɪɹɞɨɤ ɛɭɞɟɬ ɬɨɬ ɠɟ, ɱɬɨ ɢ ɭ ɱɢɫɥɚ 326,527. 
Ɂɧɚɤɨɜɵɣ ɪɚɡɪɹɞ ɱɢɫɥɚ ɪɚɜɟɧ 1. 
 

0  00001001  10100011010000110111010    −    +326,527 
 

1  00001001  01011100101111001000110     −   − 326,527     

Ɇɚɧɬɢɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɤɨɞɟ, ɬ.ɤ. ɨɧɚ ɹɜɥɹɟɬɫɹ 
ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɱɢɫɥɨɦ. 

0,  5 2 7 
 х   8 

4  2 1 6 
 х   8 

1  7 2 8 
 х   8 

5  8 2 4 
 х   8 

6  5 9 2 
 х   8 

4  7 3 6 
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2) ȼ ɮɨɪɦɚɬɟ IEEE-754 ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɹɦɵɟ ɤɨɞɵ ɩɨɪɹɞɤɚ ɢ ɦɚɧɬɢɫɫɵ. 
1 ɛɢɬ ɨɬɜɨɞɢɬɫɹ ɩɨɞ ɡɧɚɤ ɱɢɫɥɚ (S), b ɛɢɬɨɜ − ɩɨɞ ɫɦɟɳɟɧɧɵɣ ɩɨɪɹɞɨɤ (E) ɢ n 
ɛɢɬɨɜ − ɩɨɞ ɨɫɬɚɬɨɤ ɨɬ ɦɚɧɬɢɫɫɵ (M): 
  

 
Ⱦɥɹ 32-ɪɚɡɪɹɞɧɨɝɨ ɮɨɪɦɚɬɚ (ɬɢɩ float) b=8, n=23. 
E (ɷɤɫɩɨɧɟɧɬɚ ɢɥɢ ɫɦɟɳɟɧɧɵɣ ɩɨɪɹɞɨɤ) − ɷɬɨ ɰɟɥɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɛɟɡ 
ɡɧɚɤɚ. ɂɫɬɢɧɧɵɣ ɩɨɪɹɞɨɤ ɱɢɫɥɚ ɫɦɟɳɚɟɬɫɹ, ɬ.ɟ. ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ  12 1 b , ɬ.ɟ. 
ɧɚ 127. ɗɬɨ ɞɟɥɚɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɱɢɫɥɨ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɩɨɪɹɞɨɤ (ȿ), ɛɵɥɨ 
ɜɫɟɝɞɚ ɩɨɥɨɠɢɬɟɥɶɧɵɦ.  

Ⱦɜɨɢɱɧɨɟ ɱɢɫɥɨ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ ɞɥɹ ɮɨɪɦɚɬɚ IEEE-754 ɫɱɢɬɚɟɬɫɹ 
ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɦ, ɟɫɥɢ 1<=Mɚɧɬɢɫɫɚ<2. Ɍɚɤɚɹ ɦɚɧɬɢɫɫɚ ɜɫɟɝɞɚ ɧɚɱɢɧɚɟɬɫɹ ɫ 1 
(ɢɦɟɟɬ ɰɟɥɭɸ ɱɚɫɬɶ, ɪɚɜɧɭɸ 1). ɇɟɬ ɫɦɵɫɥɚ ɯɪɚɧɢɬɶ ɷɬɭ ɟɞɢɧɢɰɭ ɜ ɨɬɜɟɞɟɧɧɵɯ 
ɩɨɞ ɦɚɧɬɢɫɫɭ n ɛɢɬɚɯ. ɉɨɷɬɨɦɭ ɜ ɩɨɥɟ Ɇ ɯɪɚɧɹɬ ɬɨɥɶɤɨ ɞɪɨɛɧɭɸ ɱɚɫɬɶ − 
ɨɫɬɚɬɨɤ ɨɬ ɦɚɧɬɢɫɫɵ (ɷɤɨɧɨɦɹɬ ɨɞɢɧ ɛɢɬ ɬɨɱɧɨɫɬɢ). 

Ɏɨɪɦɭɥɚ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɞɟɫɹɬɢɱɧɨɝɨ ɱɢɫɥɚ, ɢɡ ɡɧɚɱɟɧɢɣ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɩɨɥɹɯ ɮɨɪɦɚɬɚ IEEE-754: 

))12( 2/1(2)1(
)1( nEs MF

b

  
 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɫɬɢɧɧɵɣ, ɚ ɧɟ ɫɦɟɳɟɧɧɵɣ 

ɩɨɪɹɞɨɤ )12( 1  bE , ɤ ɨɫɬɚɬɤɭ ɨɬ ɦɚɧɬɢɫɫɵ ɩɪɢɛɚɜɥɹɟɬɫɹ ɰɟɥɚɹ ɱɚɫɬɶ 
ɦɚɧɬɢɫɫɵ, ɪɚɜɧɚɹ 1. Ⱦɟɥɟɧɢɟ ɨɫɬɚɬɤɚ ɨɬ ɦɚɧɬɢɫɫɵ M ɧɚ 2

n
 ɨɛɨɡɧɚɱɚɟɬ 

ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɬɟɩɟɧɢ ɞɜɨɣɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɫɚɦ ɪɚɡɪɹɞɨɜ Ɇ, ɧɚɩɪɢɦɟɪ, 
2-1=1/2. 
 
Ɋɚɧɟɟ ɩɨɥɭɱɢɥɢ ɞɜɨɢɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɱɢɫɥɚ 326,527: 
0.101000110100001101110100*29= 
1.01000110100001101110100*28 (ɩɨɫɥɟɞɧɢɣ ɛɢɬ ɭɠɟ ɧɟ ɥɢɲɧɢɣ!) – ɩɨɫɥɟ ɬɨɱɤɢ 
ɡɚɩɢɫɚɧ ɨɫɬɚɬɨɤ ɨɬ ɦɚɧɬɢɫɫɵ. 
 
ɗɤɫɩɨɧɟɧɬɚ (ɫɞɜɢɧɭɬɵɣ ɩɨɪɹɞɨɤ): 
8+127=13510=2078=100001112 

 

_ 1 3 5  8                   

 1 2 8 _ 1 6  8     2   0   7     

   7  1 6  2    0 1 0 0 0 0 1 1 1    

      0                  
 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɱɢɫɥɚ 326.52710  ɜ ɮɨɪɦɚɬɟ float: 
0  10000111  01000110100001101110100 (ɡɧɚɤ, ɫɦɟɳɟɧɧɵɣ ɩɨɪɹɞɨɤ ɢ ɨɫɬɚɬɨɤ ɨɬ 
ɦɚɧɬɢɫɫɵ). 
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ɉɪɨɜɟɪɤɚ:  F=(-1)02(135-127) (1+(221+217+216+214+29+28+26+25+24+22) /223)= 
=28(1+1/22+1/26+1/27+1/29+1/214+1/215+1/217+1/218+1/219+1/221)= 
=28+26+22+2+1/2+1/26+1/27+1/29+1/210+1/211+1/213 = 

=326+ (4096+128+64+16+8+4+2+1)/8192=326+4319/8192 

326.52710 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɱɢɫɥɚ −326.52710  ɜ ɮɨɪɦɚɬɟ float: 
1  10000111  01000110100001101110100 (ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɢɫɥɚ 
326.52710  ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɟɦ ɡɧɚɤɨɜɨɝɨ ɪɚɡɪɹɞɚ). 
 

Ɂɚɞɚɧиɟ 8. ɉɪɨɦɨɞɟɥɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɫɥɨɠɟɧɢɹ (ɜɵɱɢɬɚɧɢɹ) ɱɢɫɟɥ ɫ 
ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ ɋ = Ⱥ + B (C = A − B). 
Ⱥ: 1  00000011  00011101100…0; 
ȼ: 0  11111111  10111000000…0; 
ɨɩɟɪɚɰɢɹ –  «–» (ɜɵɱɢɬɚɧɢɟ). 

 
1) ɉɪɨɜɟɪɤɚ ɨɫɨɛɵɯ ɫɢɬɭɚɰɢɣ: ɟɫɥɢ ɦɚɧɬɢɫɫɚ ɨɞɧɨɝɨ ɢɡ ɫɥɚɝɚɟɦɵɯ ɪɚɜɧɚ ɧɭɥɸ, 

ɬɨ ɪɟɡɭɥɶɬɚɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɞɪɭɝɨɦɭ ɫɥɚɝɚɟɦɨɦɭ ɢ ɜɵɩɨɥɧɟɧɢɟ 
ɚɥɝɨɪɢɬɦɚ ɡɚɤɚɧɱɢɜɚɟɬɫɹ. 

ɇɢ ɨɞɧɚ ɢɡ ɦɚɧɬɢɫɫ ɫɥɚɝɚɟɦɵɯ ɧɟ ɪɚɜɧɚ ɧɭɥɸ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɭɞɧɨ 
ɩɟɪɟɣɬɢ ɤ ɫɥɟɞɭɸɳɟɦɭ ɩɭɧɤɬɭ ɚɥɝɨɪɢɬɦɚ. 

 
2) Вɵɱɢɫɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶ ɩɨɪɹɞɤɨɜ ɧɚ ɫɭɦɦɚɬɨɪɟ ɩɨɪɹɞɤɨɜ(ɋɉ). ȿɫɥɢ 
ɪɚɡɧɨɫɬɶ ɩɨɪɹɞɤɨɜ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɚ ɱɢɫɥɭ ɪɚɡɪɹɞɨɜ ɦɚɧɬɢɫɫɵ, ɬɨ ɫɭɦɦɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɱɢɫɥɭ ɫ ɛɨɥɶɲɢɦ ɩɨɪɹɞɤɨɦ ɢ ɜɵɩɨɥɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ 
ɡɚɤɚɧɱɢɜɚɟɬɫɹ. 

)( BABA PPPP   

ɉɨɪɹɞɨɤ ȼ ɨɬɪɢɰɚɬɟɥɶɧɵɣ (ɪɚɜɟɧ −1). ȼɵɱɢɬɚɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ 
ɷɤɜɢɜɚɥɟɧɬɧɨ ɫɥɨɠɟɧɢɸ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɱɢɫɥɨɦ, ɢɦɟɸɳɢɦ ɬɚɤɨɣ ɠɟ ɦɨɞɭɥɶ. 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɬɨɪɨɝɨ ɫɥɚɝɚɟɦɨɝɨ ɫɧɚɱɚɥɚ ɩɨɥɭɱɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ȼ: 
(11111111)ɞɨɩ = (10000001)ɩɪ. Ɂɚɬɟɦ ɢɡɦɟɧɢɦ ɡɧɚɤ ɱɢɫɥɚ: 00000001. 

 
  
 
 
 

 
3) Ɇɚɧɬɢɫɫɚ ɱɢɫɥɚ ɫ ɦɟɧɶɲɢɦ ɩɨɪɹɞɤɨɦ ɫɞɜɢɝɚɟɬɫɹ ɜɩɪɚɜɨ ɧɚ ɱɢɫɥɨ ɪɚɡɪɹɞɨɜ, 
ɪɚɜɧɨɟ ɦɨɞɭɥɸ ɪɚɡɧɨɫɬɢ ɩɨɪɹɞɤɨɜ ɫɥɚɝɚɟɦɵɯ. 

ɇɚ ɋɆɉ ɩɨɥɭɱɟɧɚ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɩɨɪɹɞɤɨɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɨɪɹɞɨɤ A ɛɨɥɶɲɟ, ɱɟɦ ɩɨɪɹɞɨɤ B. Ⱦɥɹ ɭɪɚɜɧɢɜɚɧɢɹ ɩɨɪɹɞɤɨɜ ɫɞɜɢɝɚɬɶ ɜɩɪɚɜɨ 
ɧɭɠɧɨ ɦɚɧɬɢɫɫɭ ȼ. 

Ɇɚɧɬɢɫɫɚ ȼ ɫɞɜɢɝɚɟɬɫɹ ɜɩɪɚɜɨ ɧɚ 4 ɪɚɡɪɹɞɚ, ɨɫɜɨɛɨɠɞɚɸɳɢɟɫɹ ɫɥɟɜɚ 
ɪɚɡɪɹɞɵ ɞɨɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɟɦ ɡɧɚɤɚ (ɡɧɚɤ ɦɚɧɬɢɫɫɵ – ɷɬɨ ɡɧɚɤ ɱɢɫɥɚ). 

0  10111000000…0  0  00001011100…0; 

ɋɉ   

+ 0 0 0 0 0 0 1 1  3 

 0 0 0 0 0 0 0 1  1 

 0 0 0 0 0 1 0 0  4 
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4) Ɇɚɧɬɢɫɫɚ ɫɭɦɦɵ (ɪɚɡɧɨɫɬɢ) ɜɵɱɢɫɥɹɟɬɫɹ ɩɭɬɟɦ ɫɥɨɠɟɧɢɹ (ɜɵɱɢɬɚɧɢɹ) 
ɦɚɧɬɢɫɫ ɫɥɚɝɚɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɞɜɨɢɱɧɨɝɨ ɫɭɦɦɚɬɨɪɚ ɦɚɧɬɢɫɫ (ɋɆ).  

ɇɚ ɫɭɦɦɚɬɨɪɟ ɦɚɧɬɢɫɫ ɢɡ ɦɚɧɬɢɫɫɵ A ɜɵɱɢɬɚɟɬɫɹ ɫɞɜɢɧɭɬɚɹ ɦɚɧɬɢɫɫɚ B: 

)( BABA MMMM  . Ɂɧɚɤɢ ɦɚɧɬɢɫɫ ɫɤɥɚɞɵɜɚɸɬɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜɫɟ 
ɨɫɬɚɥɶɧɵɟ ɪɚɡɪɹɞɵ. 

MB = 0  00001011100…0 (ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ). Ɇɟɧɹɟɦ ɡɧɚɤ ɢ ɩɟɪɟɜɨɞɢɦ 
ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ: 

(1  00001011100…0)ɩɪ = (1  11110100100…0)ɞɨɩ 

 

ɋɆ 

+ 1 0 0 0 1 1 1 0 1 1 0 0 … 0 

 1 1 1 1 1 0 1 0 0 1 0 0 … 0 

 1 0 0 0 1 0 0 1 0 0 0 0 … 0 

               

 
5) ɉɨɪɹɞɨɤ ɪɟɡɭɥɶɬɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɛɨɥɶɲɟɦɭ ɢɡ ɩɨɪɹɞɤɨɜ 
ɫɥɚɝɚɟɦɵɯ. 

ɉɨɪɹɞɨɤ ɪɟɡɭɥɶɬɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɛɨɥɶɲɟɦɭ ɢɡ ɩɨɪɹɞɤɨɜ 
ɫɥɚɝɚɟɦɵɯ, ɬ.ɟ. ɩɨɪɹɞɤɭ A:  00000011 AC PP . 

 
6) Ɋɟɡɭɥɶɬɚɬ ɧɨɪɦɚɥɢɡɭɟɬɫɹ (ɫɥɚɝɚɟɦɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɦ 

ɜɢɞɟ, ɪɟɡɭɥɶɬɚɬ ɬɚɤɠɟ ɞɨɥɠɟɧ ɛɵɬɶ ɧɨɪɦɚɥɢɡɨɜɚɧ). 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɥɨɠɟɧɢɹ ɧɚ ɫɭɦɦɚɬɨɪɟ ɦɚɧɬɢɫɫ ɩɟɪɟɩɨɥɧɟɧɢɹ ɧɟ ɩɪɨɢɡɨɲɥɨ 

(ɫɭɦɦɚ ɢɦɟɟɬ ɬɨɬ ɠɟ ɡɧɚɤ, ɱɬɨ ɢ ɪɚɜɧɵɟ ɡɧɚɤɢ ɫɥɚɝɚɟɦɵɯ), ɡɧɚɱɟɧɢɟ ɡɧɚɤɨɜɨɝɨ 
ɪɚɡɪɹɞɚ ɫɭɦɦɵ ɦɚɧɬɢɫɫ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɟɪɜɨɝɨ ɱɢɫɥɨɜɨɝɨ ɪɚɡɪɹɞɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɟɡɭɥɶɬɚɬ ɭɠɟ ɜ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɜɢɞɟ, ɩɪɨɰɟɞɭɪɭ 
ɧɨɪɦɚɥɢɡɚɰɢɢ ɩɪɨɜɨɞɢɬɶ ɧɟ ɧɭɠɧɨ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɚɟɦ  ɋ = 1  00000011  00010010000…0. 
 
Ɂɚɞɚɧиɟ 9.  ȼɵɩɨɥɧɢɬɶ ɩɨɪɚɡɪɹɞɧɵɟ ɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ  ɂ, ɂɅɂ, 

ɢɫɤɥɸɱɚɸɳɟɟ ɂɅɂ, ɇȿ  ɧɚɞ ɥɨɝɢɱɟɫɤɢɦɢ ɜɟɤɬɨɪɚɦɢ A ɢ B.  
A: 01010110; B: 10110010. 

 

AND (&)   0 1 0 1 0 1 1 0 XOR (^)  0 1 0 1 0 1 1 0

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

  0 0 0 1 0 0 1 0   1 1 1 0 0 1 0 0
                    
OR ( | )   0 1 0 1 0 1 1 0           
  1 0 1 1 0 0 1 0           

  1 1 1 1 0 1 1 0           
                    
NOT (~) A 0 1 0 1 0 1 1 0 NOT (~) B 1 0 1 1 0 0 1 0

 A  1 0 1 0 1 0 0 1  B 0 1 0 0 1 1 0 1
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Ɂɚɞɚɧиɟ 10. Ⱦɚɧ ɮɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ. ɉɪɟɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɟɪɚɰɢɣ ɫɞɜɢɝɨɜ  ɋ1, ɋ2, ɋ3, ɋ4, ɋ5, ɋ6 (ɜ ɞɜɨɢɱɧɨɦ ɜɢɞɟ). 

…  

int A = a;  byte B = b;  byte D = d; 

int C1 = A >> D; 

int C2 = A >>> D; 

int C3 = A << D; 

byte C4 = (byte) (B >> D); 

byte C5 = (byte) (B >>> D); 

byte C6 = (byte) (B << D); 

…  

a: 10000111  01110011  11011100  11000011, b: 11101101, d: 00000100. 
 

ɋ1: 11111000 01110111 00111101 11001100 

C2: 00001000 01110111 00111101 11001100 

C3: 01110111 00111101 11001100 00110000 

 
Ɋɟɡɭɥɶɬɚɬ ɥɸɛɨɣ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɢ ɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ ɫ byte- ɢ short-

ɨɩɟɪɚɧɞɚɦɢ ɜ Java ɢɦɟɟɬ ɬɢɩ int. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɬɨɪɚ byte C4 = (byte) (B >> D); ɫɧɚɱɚɥɚ ɨɩɟɪɚɧɞ ȼ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ int ɩɭɬɟɦ ɞɭɛɥɢɪɨɜɚɧɢɹ ɫɬɚɪɲɟɝɨ ɪɚɡɪɹɞɚ 
ɞɜɨɢɱɧɨɝɨ ɜɟɤɬɨɪɚ (ɞɥɹ ɱɢɫɟɥ – ɷɬɨ ɪɚɡɪɹɞ ɡɧɚɤɚ) ɧɚ 3 ɞɨɛɚɜɥɹɟɦɵɯ ɛɚɣɬɚ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɞɜɢɝ ɭɠɟ 32-ɛɢɬɧɨɝɨ ɜɟɤɬɨɪɚ ɜɩɪɚɜɨ ɧɚ 4 ɪɚɡɪɹɞɚ ɫ 
ɞɨɨɩɪɟɞɟɥɟɧɢɟɦ ɨɫɜɨɛɨɠɞɚɸɳɢɯɫɹ ɫɥɟɜɚ ɪɚɡɪɹɞɨɜ ɡɧɚɱɟɧɢɟɦ ɫɬɚɪɲɟɝɨ 
ɪɚɡɪɹɞɚ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ «ɨɛɪɟɡɤɚ» ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ byte-ɩɟɪɟɦɟɧɧɨɣ ɋ4 ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɦɥɚɞɲɢɣ ɛɚɣɬ ɪɟɡɭɥɶɬɚɬɚ ɨɩɟɪɚɰɢɢ 
ɫɞɜɢɝɚ. 

 

Ɋɚɫɲиɪɟɧиɟ ȼ 11111111 11111111 11111111 11101101 

B >> D 11111111 11111111 11111111 11111110 

(byte) (B >> D) 11111110 

ɋ4: 11111110 
 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ byte C5 = (byte) (B >>> D);  ɚɧɚɥɨɝɢɱɟɧ 
ɪɚɫɫɦɨɬɪɟɧɧɨɦɭ ɜɵɲɟ. 

 

Ɋɚɫɲиɪɟɧиɟ ȼ 11111111 11111111 11111111 11101101 

B >> D 00001111 11111111 11111111 11111110 

(byte) (B >>> D) 11111110 

ɋ5: 11111110 
 

ɉɨɤɚɡɚɥɢ, ɱɬɨ ɧɚ ɬɢɩɚɯ byte ɢ short ɨɬɥɢɱɢɣ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɨɩɟɪɚɰɢɣ « >> » 
ɢ « >>> » ɧɟ ɜɢɞɧɨ. ɂɯ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɬɨɥɶɤɨ ɧɚ ɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɬɢɩɟ int.   

Ⱦɥɹ ɨɩɟɪɚɰɢɢ byte C6 = (byte) (B << D); : 
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Ɋɚɫɲиɪɟɧиɟ ȼ 11111111 11111111 11111111 11101101 

B << D 11111111 11111111 11111110 11010000 

(byte) (B >>> D) 11010000 

ɋ6: 11010000 

 
Ɂɚɞɚɧиɟ 11.  Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɩɪɨɦɨɞɟɥɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ 

ɡɚɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɧɚɞ ɞɜɨɢɱɧɵɦ ɜɟɤɬɨɪɨɦ A. ɉɪɟɞɫɬɚɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɮɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ.  

 
Ⱦɥɢɧɚ ɞɜɨɢɱɧɨɝɨ ɜɟɤɬɨɪɚ − 16 ɛɢɬɨɜ. ɉɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɟɪɜɭɸ ɢ ɬɪɟɬɶɸ  

ɬɟɬɪɚɞɵ ɜɟɤɬɨɪɚ. ɉɪɢɦɟɪ: 

 
 

А: 1111 0101 1100 1001 (0xF5С9)

Аɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ)

1) Вɵɞɟɥɢɬɶ ɩɟɪɜɭɸ ɬɟɬɪɚɞɭ: 1111 0000 0000 0000

B=A & 0xF000;

2) Сɞɜɢɧɭɬɶ ɜɩɪɚɜɨ ɧɚ 8 ɛɢɬ: 0000 0000 1111 0000

B=B >> 8;

3) Вɵɞɟɥɢɬɶ ɬɪɟɬɶɸ ɬɟɬɪɚɞɭ: 0000 0000 1100 0000

D=A & 0xF0;

4) Сɞɜɢɧɭɬɶ ɜɥɟɜɨ ɧɚ 8 ɛɢɬ: 1100 0000 0000 0000

D=D << 8;

5) Оɛɴɟɞɢɧɢɬɶ ɞɜɚ ɩɨɥɭɱɟɧɧɵх ɞɜɨɢɱɧɵх ɜɟɤɬɨɪɚ:

D=D | B;                  1100 0000 1111 0000

6) Оɛɧɭɥɢɬɶ ɩɟɪɜɭɸ ɢ ɬɪɟɬɶɸ ɬɟɬɪɚɞɵ ɜ A:

A=A & 0xF0F;             0000 0101 0000 1001

7) Оɛɴɟɞɢɧɢɬɶ A ɢ D:

A=A | D                     1100 0101 1111 1001  
ɉɪɢ ɧɚɩɢɫɚɧɢɢ java-ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɜɨɢɱɧɵɯ ɜɟɤɬɨɪɨɜ 

ɜɵɛɢɪɚɟɦ ɬɢɩ int ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
1) ȼ short ɧɟ ɩɨɦɟɫɬɢɬɫɹ ɤɨɧɫɬɚɧɬɚ 0xF000 (ɧɟ ɯɜɚɬɢɬ ɨɞɧɨɝɨ ɛɢɬɚ, ɤɨɬɨɪɵɣ 
ɨɬɞɚɧ ɩɨɞ ɡɧɚɤ). Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ short – 0x7FFF (32767). 

2) Ɉɩɟɪɚɧɞɵ ɢ ɪɟɡɭɥɶɬɚɬ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɪɚɡɪɹɞɧɵɯ ɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ ɜɫɟ ɪɚɜɧɨ ɪɚɫɲɢɪɹɸɬɫɹ ɞɨ int. 

Ⱦɜɚ ɥɢɲɧɢɯ ɫɬɚɪɲɢɯ ɧɭɥɟɜɵɯ ɛɚɣɬɚ ɜ int-ɩɟɪɟɦɟɧɧɨɣ ɩɪɨɫɬɨ ɧɟ ɛɭɞɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. 
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                          Ɏɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ: 
 

int A = 0xF5C9; 

int B = A & 0xF000; 

B = B >> 8; 

int D = A & 0xF0; 

D = D << 8; 

D = D | B; 

A = A & 0xF0F; 

A = A | D; 

 
 

ɑɚɫɬɶ 3 
 

Ɂɚɞɚɧиɟ 12. ȼ java-ɩɪɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɟɪɟɦɟɧɧɵɟ: 
int a, b, ɫ; 
float d, e; 

char ch1, ch2; 

boolean f, f1, f2; 

Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ f ɩɪɢ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɨɫɬɚɥɶɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ. ɉɪɟɞɫɬɚɜɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ 
ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ f. ɉɟɪɟɩɢɫɚɬɶ 
ɜɵɪɚɠɟɧɢɟ ɛɟɡ ɥɢɲɧɢɯ, ɩɨ ɦɧɟɧɢɸ ɫɬɭɞɟɧɬɚ, ɫɤɨɛɨɤ. Ɉɛɨɫɧɨɜɚɬɶ. ɑɬɨ 
ɢɡɦɟɧɢɬɫɹ, ɟɫɥɢ ɜ ɥɨɝɢɱɟɫɤɨɦ ɜɵɪɚɠɟɧɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɞɜɨɟɧɧɵɟ ɡɧɚɤɢ 
ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ (&& ɢ ||)? Ʉɚɤ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ f ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɜ ɤɨɦɩɶɸɬɟɪɟ? 
 
a=15; b=20; c=30; d=3,75; e=9,98; ch1='N'; ch2='M';f1=true; f2=false; 
f = (a < c+b) & (c > b) | (d – e > 0) & (ch2 == ch1+1) | !f1 & f2  

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɡɧɚɱɟɧɢɹ f ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɜɵɪɚɠɟɧɢɢ [4], ɫ. 104-105. ɋɨɝɥɚɫɧɨ ɩɪɢɨɪɢɬɟɬɚɦ 

ɨɩɟɪɚɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ  Java ɦɨɠɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1) ɤɪɭɝɥɵɟ ɢ ɤɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ; 2) ɨɩɟɪɚɰɢɢ ɢɧɤɪɟɦɟɧɬɚ (++), ɞɟɤɪɟɦɟɧɬɚ 
(−−), ɩɨɛɢɬɨɜɨɣ ɢɧɜɟɪɫɢɢ (~) ɢ ɥɨɝɢɱɟɫɤɨɝɨ ɨɬɪɢɰɚɧɢɹ (!), 3) ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ ɭɦɧɨɠɟɧɢɹ (*), ɞɟɥɟɧɢɹ (/), ɞɟɥɟɧɢɹ ɩɨ ɦɨɞɭɥɸ (%), 

4) ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫɥɨɠɟɧɢɹ (+) ɢ ɜɵɱɢɬɚɧɢɹ (−), 5) ɨɩɟɪɚɰɢɢ 
ɫɞɜɢɝɨɜ, 6) ɨɩɟɪɚɰɢɢ ɫɪɚɜɧɟɧɢɹ (>, >=, <,<=); 7) ɨɩɟɪɚɰɢɢ ɫɪɚɜɧɟɧɢɹ (==, !=); 

8) ɩɨɛɢɬɨɜɨɟ ɢɥɢ ɥɨɝɢɱɟɫɤɨɟ ɂ (&), 9) ɩɨɛɢɬɨɜɨɟ ɢɫɤɥɸɱɚɸɳɟɟ ɂɅɂ (^), 

10) ɩɨɛɢɬɨɜɨɟ ɢɥɢ ɥɨɝɢɱɟɫɤɨɟ ɂɅɂ (|), 11) ɤɨɪɨɬɤɨɟ ɥɨɝɢɱɟɫɤɨɟ ɂ (&&), 

12) ɤɨɪɨɬɤɨɟ ɥɨɝɢɱɟɫɤɨɟ ɂɅɂ (||), 13) ɬɪɨɢɱɧɚɹ ɭɫɥɨɜɧɚɹ ɨɩɟɪɚɰɢɹ (?:), 

14) ɨɩɟɪɚɰɢɹ ɩɪɢɫɜɚɢɜɚɧɢɹ (=).  

Ʉɪɭɝɥɵɟ ɫɤɨɛɤɢ, ɢɦɟɸɳɢɟ ɧɚɢɜɵɫɲɢɣ ɩɪɢɨɪɢɬɟɬ ɩɨɡɜɨɥɹɸɬ ɢɡɦɟɧɢɬɶ 
ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɜ ɜɵɪɚɠɟɧɢɢ. 
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2&1!|)112(&)0(|)(&)(
11813671054123912

ffchchedbcbca   

;503020:)1  bc  

;5015:)2 truebca   

;2030:)3 truebc   

;23,698,975,3:)4  ed  

;023,6:0)5 falseed   

;40140:11)6 EDch xx   

;4040:12)7 trueEEchch  xx  

;!:1!)8 falsetruef   

 ;&:&)9 truetruetruebcbca

truetrue

   

;&:112&0)10 falsetruefalsechched

truefalse

   

 ;&:2&1!)11 falsefalsefalseff

false

  

;&:112&0)12 falsetruefalsechched

truefalse

   

;|:112&0|&)13 falsefalsetruechchedbcbca

falsetrue

       

;|:2&1!|112&0|&)14 falsefalsefalseffchchedbcbca

falsefalse


    

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɢɨɪɢɬɟɬɵ ɨɩɟɪɚɰɢɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɜɵɪɚɠɟɧɢɢ ɦɨɠɧɨ ɨɩɭɫɬɢɬɶ ɜɫɟ ɫɤɨɛɤɢ. Ɋɟɡɭɥɶɬɚɬ ɩɪɢ ɷɬɨɦ 
ɧɟ ɢɡɦɟɧɢɬɫɹ, ɯɨɬɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ ɠɟ ɞɟɣɫɬɜɢɣ 
ɢɡɦɟɧɢɬɫɹ: ɩɟɪɜɵɦ ɫɬɚɧɟɬ ɜɨɫɶɦɨɟ, ɜɬɨɪɵɦ – ɩɟɪɜɨɟ, ɬɪɟɬɶɢɦ – ɱɟɬɜɟɪɬɨɟ, 
ɱɟɬɜɟɪɬɵɦ – ɲɟɫɬɨɟ, ɩɹɬɵɦ – ɜɬɨɪɨɟ, ɲɟɫɬɵɦ – ɬɪɟɬɶɟ, ɫɟɞɶɦɵɦ – ɩɹɬɨɟ, 
ɜɨɫɶɦɵɦ – ɫɟɞɶɦɨɟ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɫɬɚɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɧɟ ɢɡɦɟɧɢɬɫɹ: 

2&1!|112&0|&
11113481073126925

ffchchedbcbca   

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɪɨɬɤɢɯ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɢɯ 
ɜɵɩɨɥɧɟɧɢɟ ɛɨɥɟɟ ɛɵɫɬɪɵɦ: ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɥɟɜɨɝɨ ɨɩɟɪɚɧɞɚ ɩɨɥɧɨɫɬɶɸ 
ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ, ɜɨɡɜɪɚɳɚɟɦɨɟ ɨɩɟɪɚɰɢɟɣ (ɞɥɹ && − false, ɞɥɹ || − true), ɬɨ 
ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ ɧɟ ɜɵɱɢɫɥɹɟɬɫɹ.  

ȿɫɥɢ ɜ ɢɫɯɨɞɧɨɦ ɜɵɪɚɠɟɧɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɪɨɬɤɢɟ ɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ 
(&& ɢ ||), ɬɨ ɟɝɨ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɬɚɤ: 

2&&1!||)112(&&)0(||)&(&)(
11813671054123912

ffchchedbcbca   

 

Ɍɨɝɞɚ ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ ɧɟ ɛɭɞɟɬ ɜɵɱɢɫɥɹɬɶɫɹ ɜ ɞɟɫɹɬɨɦ, ɨɞɢɧɧɚɞɰɚɬɨɦ, 
ɞɜɟɧɚɞɰɚɬɨɦ ɢ ɬɪɢɧɚɞɰɚɬɨɦ ɞɟɣɫɬɜɢɹɯ. 
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ȼ ɩɚɦɹɬɢ ɤɨɦɩɶɸɬɟɪɚ ɩɟɪɟɦɟɧɧɚɹ ɬɢɩɚ boolean ɡɚɧɢɦɚɟɬ 1 ɛɚɣɬ. ȿɫɥɢ 
ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɪɚɜɧɨ false, ɬɨ ɜɫɟ ɛɢɬɵ ɷɬɨɝɨ ɛɚɣɬɚ ɪɚɜɧɵ 0. Ʌɸɛɚɹ 
ɞɪɭɝɚɹ ɤɨɦɛɢɧɚɰɢɹ ɡɧɚɱɟɧɢɣ ɛɢɬɨɜ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ true. ɉɟɪɟɦɟɧɧɚɹ f 
ɩɨɫɥɟ ɩɪɢɫɜɨɟɧɢɹ ɟɣ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɹ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɚɦɹɬɢ 
ɤɨɦɩɶɸɬɟɪɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

f 0 0 0 0 0 0 0 0

 
Ɂɚɞɚɧиɟ 13. Ɋɚɡɪɚɛɨɬɚɬɶ ɮɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ, ɜɵɱɢɫɥɹɸɳɢɣ 

ɡɧɚɱɟɧɢɟ ɫɢɦɜɨɥɶɧɨɣ (ɬɢɩ char) ɩɟɪɟɦɟɧɧɨɣ a ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ 
ɫɢɦɜɨɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɫ ɢ d. ȼ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɩɪɢɫɜɨɟɧɢɹ ɡɧɚɱɟɧɢɹ 
ɩɟɪɟɦɟɧɧɨɣ a ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɨɢɱɧɭɸ ɭɫɥɨɜɧɭɸ ɨɩɟɪɚɰɢɸ java.  ɉɪɢɜɟɫɬɢ 
ɬɟɫɬɵ ɞɥɹ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. ɉɪɟɞɫɬɚɜɢɬɶ 
ɫɢɦɜɨɥɶɧɵɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɞɜɨɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɫ, d ɢ a ɞɥɹ 
ɤɚɠɞɨɝɨ ɬɟɫɬɚ.  
a=c++, ɟɫɥɢ c – ɡɧɚɤ ')' ɢɥɢ '$', d – ɧɟ ɛɭɤɜɚ; 
a=041416 , ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ. 
 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ a ɢɫɩɨɥɶɡɭɟɦ ɬɪɨɢɱɧɭɸ ɭɫɥɨɜɧɭɸ 
ɨɩɟɪɚɰɢɸ (?:), ɨɩɪɟɞɟɥɟɧɧɭɸ ɜ Java. ȿɟ ɫɢɧɬɚɤɫɢɫ: 

expression1 ? expression2 : expression3 
expression1 – ɥɨɝɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ, (ɬ.ɟ. ɢɦɟɸɳɟɟ ɡɧɚɱɟɧɢɟ ɬɢɩɚ 

boolean). 

Eɫɥɢ expression1 − true, ɬɨ ɜɵɱɢɫɥɹɟɬɫɹ expression2, ɢɧɚɱɟ (ɟɫɥɢ expression1 − 

false), ɜɵɱɢɫɥɹɟɬɫɹ  expression3. Ɋɟɡɭɥɶɬɚɬɨɦ ɭɫɥɨɜɧɨɣ ɨɩɟɪɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɡɧɚɱɟɧɢɟ ɜɵɱɢɫɥɹɟɦɨɝɨ ɜɵɪɚɠɟɧɢɹ. Ɍɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ expression2 ɢ 
expression3 ɜɨɡɜɪɚɳɚɥɢ ɡɧɚɱɟɧɢɟ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɬɢɩɚ. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɥɢ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ d ɛɭɤɜɨɣ, ɢɫɩɨɥɶɡɭɟɦ 

ɮɭɧɤɰɢɸ isLetter (x), ɨɩɪɟɞɟɥɟɧɧɭɸ ɜ ɛɢɛɥɢɨɬɟɱɧɨɦ ɤɥɚɫɫɟ Character. ȿɫɥɢ d – 
ɛɭɤɜɚ, ɮɭɧɤɰɢɹ ɜɟɪɧɟɬ true, ɢɧɚɱɟ – false. 

ɑɬɨɛɵ ɜ ɜɵɪɚɠɟɧɢɢ ɡɚɩɢɫɚɬɶ ɫɢɦɜɨɥ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɟɝɨ 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɦ ɤɨɞɨɦ (ɜ ɬɚɛɥɢɰɟ unicode), ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ escape (ɭɩɪɚɜɥɹɸɳɭɸ)-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: '\uxxxx', ɝɞɟ 
xxxx – ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɟ ɰɢɮɪɵ ɱɢɫɥɚ. ɉɪɢɦɟɧɟɧɢɟ ɨɛɵɱɧɨɝɨ 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɝɨ ɥɢɬɟɪɚɥɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ. 

 
Ɏɪɚɝɦɟɧɬ java-ɩɪɨɝɪɚɦɦɵ: 
char a, c = ')', d = '9'; 

a = (c == '&' || c=='$') && ! Character. isLetter (d) ? c ++ : '\u0414'; 

 

Ɍɟɫɬɵ – ɷɬɨ ɧɚɛɨɪɵ ɜɯɨɞɧɵɯ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ, 
ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɩɪɨɜɟɪɹɸɬ ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. ɇɚɛɨɪ 
ɬɟɫɬɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɥɧɵɦ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɜɫɟ ɜɚɪɢɚɧɬɵ ɪɚɡɜɢɬɢɹ 
ɫɨɛɵɬɢɣ ɜ ɩɪɨɝɪɚɦɦɟ. 
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ɇɚɛɨɪ ɬɟɫɬɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ ɩɪɨɝɪɚɦɦɵ: 
 
 
 
 
 
 
 
 
Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɱɟɬɜɟɪɬɨɦ ɬɟɫɬɟ ɧɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ, ɱɟɦɭ ɪɚɜɧɨ d, ɬ.ɤ. 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɪɨɬɤɚɹ ɥɨɝɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ &&, ɥɟɜɵɣ ɨɩɟɪɚɧɞ ɤɨɬɨɪɨɣ ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɜɟɧ ɧɭɥɸ (ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ, ɜɨɡɜɪɚɳɚɟɦɨɟ 
ɨɩɟɪɚɰɢɟɣ), ɚ, ɡɧɚɱɢɬ, ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ ɜɨɨɛɳɟ ɧɟ ɛɭɞɟɬ ɜɵɱɢɫɥɹɬɶɫɹ. 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɨɞɨɜ ɫɢɦɜɨɥɶɧɵɦ ɨɛɨɡɧɚɱɟɧɢɹɦ ɩɨɥɭɱɟɧɨ ɫ ɩɨɦɨɳɶɸ 
ɤɨɞɨɜɨɣ ɬɚɛɥɢɰɵ unicode [6]: ɫ = ')' – ɤɨɞ 0x29; c++ (ɭɜɟɥɢɱɟɧɢɟ ɧɚ 1) – ɤɨɞ 
0x2Ⱥ – ɫɢɦɜɨɥ '*'; escape-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ '\u0414' ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɣ ɤɨɞ 0ɯ414, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɢɦɜɨɥɭ 'Ⱦ'. 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ a ɜ ɤɨɦɩɶɸɬɟɪɟ ɞɥɹ ɤɚɠɞɨɝɨ ɬɟɫɬɚ: 
 
 
 
 
 
 
 
 
 
Ɂɚɞɚɧиɟ 14. ɍɤɚɡɚɬɶ, ɤɚɤɢɟ ɢɡ ɨɩɟɪɚɬɨɪɨɜ ɜɵɡɨɜɭɬ ɨɲɢɛɤɢ (ɫɜɹɡɚɧɧɵɟ ɫ 

ɧɟɤɨɪɪɟɤɬɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɢɩɨɜ ɞɚɧɧɵɯ) ɜ java-ɩɪɨɝɪɚɦɦɟ, ɚ ɤɚɤɢɟ ɧɟɬ? 
Ɉɛɨɫɧɨɜɚɬɶ.  

ɇɨɦɟɪɚ ɨɩɟɪɚɬɨɪɨɜ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɨɩɟɪɚɬɨɪɨɜ) ɢɡ ɬɚɛɥɢɰɵ 3.16: 
7, 14, 15, 27, 31, 32, 40, 42, 43, 45, 48, 51, 53, 54 (ɜɡɹɬɵ ɞɥɹ ɩɪɢɦɟɪɚ, ɧɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɚɥɶɧɵɦ ɧɨɦɟɪɚɦ). 

 

ȼɯɨɞ ȼɵɯɨɞ № 

c d a 

ɉɪɢɦɟɱɚɧɢɹ 

1 ')' '9' '*'  ɫ++ 

2 '$' '&' '%' c++ 

3 '$' 'L' 'Ⱦ' '\u0414' 

4 'D' '&' 'Ⱦ' '\u0414' 

a № 

ɋɢɦɜɨɥ Unicode 
(16-ɪɢɱɧɵɣ) 

Ɇɚɲɢɧɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

1 '*'  0x2A 0000 0000 0010 1010 

2 '%' 0x26 0000 0000 0010 0110 

3 'Ⱦ' 0x0414 0000 0100 0001 0100 

4 'Ⱦ' 0x0414 0000 0100 0001 0100 

№ ɂɫɯɨɞɧɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɟɪɚɬɨɪɨɜ 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɩɟɪɚɬɨɪɨɜ 

ɂɫɩɪɚɜɥɟɧɧɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɟɪɚɬɨɪɨɜ 

7 float b = 674.25f; 
long m = b; 
 

Ⱦɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɟɪɚɬɨɪɨɜ ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɨɲɢɛɤɭ ɤɨɦɩɢɥɹɰɢɢ, ɬ.ɤ. ɧɟ 
ɨɩɪɟɞɟɥɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɡ float ɜ long. 
Ɍɪɟɛɭɟɬɫɹ ɹɜɧɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɢɩɚ 

float b = 674.25; 
long m = (long) b; 
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14 byte m = 45; 
int n = m; 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɟ 
ɜɵɡɨɜɟɬ ɨɲɢɛɤɢ. Ȼɭɞɟɬ 
ɜɵɩɨɥɧɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɪɚɫɲɢɪɹɸɳɟɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɡ byte ɜ int. 

− 

15 int s = −64; 
byte q = s; 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɟ 
ɜɵɡɨɜɟɬ ɨɲɢɛɤɢ, ɬ.ɤ. 
ɡɧɚɱɟɧɢɟ int-ɩɟɪɟɦɟɧɧɨɣ s 
(−64) ɜɯɨɞɢɬ ɜ ɞɢɚɩɚɡɨɧ ɬɢɩɚ 
byte, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 
ɤɨɦɩɢɥɹɬɨɪ ɜɵɞɚɥ ɛɵ 
ɨɲɢɛɤɭ. 

− 

27 long k = 
0x7FFFFFFFFFFFFFFF; 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɡɨɜɟɬ 
ɨɲɢɛɤɭ ɤɨɦɩɢɥɹɰɢɢ, ɬ.ɤ. ɬɢɩ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɥɢɬɟɪɚɥɚ – 
int, ɚ ɡɧɚɱɟɧɢɟ ɥɢɬɟɪɚɥɚ ɧɟ 
ɩɨɦɟɳɚɟɬɫɹ ɜ 32 ɛɢɬɚɯ. Ⱦɥɹ 
ɢɫɩɪɚɜɥɟɧɢɹ ɨɲɢɛɤɢ ɧɭɠɧɨ 
ɹɜɧɨ ɭɤɚɡɚɬɶ, ɱɬɨ ɬɢɩ 
ɥɢɬɟɪɚɥɚ – long (ɞɨɛɚɜɢɬɶ l 
ɢɥɢ L ɜ ɤɨɧɰɟ ɡɚɩɢɫɢ 
ɥɢɬɟɪɚɥɚ). 

long k = 
0x7FFFFFFFFFFFFFFFL;

31 float h = (float) 22.7; Ɉɩɟɪɚɬɨɪ ɧɟ ɜɵɡɨɜɟɬ 
ɨɲɢɛɤɢ, ɬ.ɤ. ɭɤɚɡɚɧɨ ɹɜɧɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɨ float 
ɥɢɬɟɪɚɥɚ ɬɢɩɚ double. 

− 

32 byte b = 0x5F; 
b = b << 4; 

ȼɬɨɪɨɣ ɨɩɟɪɚɬɨɪ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɡɨɜɟɬ 
ɨɲɢɛɤɭ ɤɨɦɩɢɥɹɰɢɢ, ɬ.ɤ. 
ɪɟɡɭɥɶɬɚɬ ɨɩɟɪɚɰɢɢ ɫɞɜɢɝɚ, 
ɢɦɟɸɳɢɣ ɬɢɩ int, 
ɩɪɢɫɜɚɢɜɚɸɬ ɩɟɪɟɦɟɧɧɨɣ 
ɬɢɩɚ byte, ɤɨɬɨɪɚɹ ɧɚ 3 ɛɚɣɬɚ 
ɤɨɪɨɱɟ int. 

byte b = 0x5F; 
b = (byte)(b << 4); 

40 boolean a = false; 
boolean b  = true; 
boolean c = a > b; 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɟɪɚɬɨɪɨɜ ɜɵɡɨɜɟɬ ɨɲɢɛɤɭ, 
ɬ.ɤ. ɢɡ ɜɫɟɯ ɨɩɟɪɚɰɢɣ 
ɫɪɚɜɧɟɧɢɹ ɞɥɹ boolean 
ɨɩɪɟɞɟɥɟɧɵ ɬɨɥɶɤɨ ɨɩɟɪɚɰɢɢ 
ɪɚɜɟɧɫɬɜɚ ɢ ɧɟɪɚɜɟɧɫɬɜɚ. 

boolean a = false; 
boolean b  = false; 
boolean c = a != b; 

42 int n = 01678; Ɉɩɟɪɚɬɨɪ ɜɵɡɨɜɟɬ ɨɲɢɛɤɭ 
ɤɨɦɩɢɥɹɰɢɢ, ɬ.ɤ. ɫ ɜɟɞɭɳɟɝɨ 
ɧɭɥɹ ɧɚɱɢɧɚɟɬɫɹ 
ɜɨɫɶɦɟɪɢɱɧɵɣ ɥɢɬɟɪɚɥ, ɢ 
ɰɢɮɪɵ 8 ɜ ɟɝɨ ɡɚɩɢɫɢ ɛɵɬɶ ɧɟ 
ɦɨɠɟɬ.

int n = 01677 
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43 double b = 927.325E-3; Ɉɩɟɪɚɬɨɪ ɧɟ ɜɵɡɨɜɟɬ 
ɨɲɢɛɤɢ. ȼɟɳɟɫɬɜɟɧɧɵɣ 
ɥɢɬɟɪɚɥ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ 
ɧɚɭɱɧɨɦ ɮɨɪɦɚɬɟ, ɢɦɟɟɬ ɬɢɩ 
double ɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɩɟɪɟɦɟɧɧɨɣ ɬɨɝɨ ɠɟ ɬɢɩɚ. 

− 

45 int r = −2247583647; Ɉɩɟɪɚɬɨɪ ɜɵɡɨɜɟɬ ɨɲɢɛɤɭ 
ɤɨɦɩɢɥɹɰɢɢ, ɬ.ɤ. ɡɧɚɱɟɧɢɟ 
ɥɢɬɟɪɚɥɚ, ɢɦɟɸɳɟɝɨ ɬɢɩ int 
ɜɵɯɨɞɢɬ ɡɚ ɝɪɚɧɢɰɵ 
ɞɢɚɩɚɡɨɧɚ int  
(ɨɬ  −2147483648    
   ɞɨ   2147483647) 

long r =  
−2247583647; 

48 float a = 123.56; Ɉɩɟɪɚɬɨɪ ɜɵɡɨɜɟɬ ɨɲɢɛɤɭ 
ɤɨɦɩɢɥɹɰɢɢ «ȼɨɡɦɨɠɧɚ 
ɩɨɬɟɪɹ ɬɨɱɧɨɫɬɢ», ɬ.ɤ. 
ɡɧɚɱɟɧɢɟ ɜɟɳɟɫɬɜɟɧɧɨɝɨ 
ɥɢɬɟɪɚɥɚ, ɢɦɟɸɳɟɝɨ ɩɨ 
ɭɦɨɥɱɚɧɢɸ ɬɢɩ double (64 
ɛɢɬɚ), ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɩɟɪɟɦɟɧɧɨɣ ɬɢɩɚ float (32 
ɛɢɬɚ). ɇɭɠɧɨ ɹɜɧɨ ɭɤɚɡɚɬɶ 
ɬɢɩ ɥɢɬɟɪɚɥɚ ɢɥɢ ɫɞɟɥɚɬɶ 
ɹɜɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɢɩɚ. 

float a = 123.56f; 
ɢɥɢ 
 
float a = 123.56F; 
ɢɥɢ 
 
float a = 
(float)123.56; 

51 double a = -1.5,  
b = 1.5, h = 0.2; 
double x, f = 0.0; 
for (x=a; x!=b; x=x+h) 
{y =x*x+3x-10; …}; 

Ⱦɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɟɪɚɬɨɪɨɜ ɜɵɡɨɜɟɬ 
ɫɢɬɭɚɰɢɸ ɡɚɰɢɤɥɢɜɚɧɢɹ ɜɨ 
ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɝɪɚɦɦɵ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ 
ɬɟɦ, ɱɬɨ ɨɩɟɪɚɰɢɢ ɧɚɞ 
ɜɟɳɟɫɬɜɟɧɧɵɦɢ ɱɢɫɥɚɦɢ 
(x=x+h)  ɜɵɩɨɥɧɹɸɬɫɹ ɫ 
ɩɨɝɪɟɲɧɨɫɬɶɸ, ɜɵɡɜɚɧɧɨɣ 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɬɨɱɧɨɫɬɶɸ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɢɫɟɥ ɜ ɗȼɆ. 
ɍɫɥɨɜɢɟ ɜɵɯɨɞɚ ɢɡ ɰɢɤɥɚ 
(x!=b) ɧɢɤɨɝɞɚ ɧɟ 
ɜɵɩɨɥɧɢɬɫɹ. 

double a = -1.5,  
b = 1.5, h = 0.2; 
double x, f = 0.0; 
for (x=a; x < b; 
x=x+h)  
{y =x*x+3x-10; 
…}; 

53 double  a = 45.38; 
double  b = −0.5; 
double c = 
5/24*(a*a+b*b+2.45); 

ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɢɬɫɹ 
ɭɫɩɟɲɧɨ, ɧɨ ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ 
ɧɟɜɟɪɧɵɣ (ɪɚɜɟɧ ɧɭɥɸ), ɬ.ɤ. 5 
ɧɚ 24 ɞɟɥɢɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ 
ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɞɟɥɟɧɢɹ 
(ɱɚɫɬɧɨɟ 0 , ɨɫɬɚɬɨɤ 5).  

double  a = 45.38; 
double  b = −0.5; 
double c = 5.0/24.0 
*(a*a+b*b+2.45); 

54 int a=234, b=135; 
if  (a < b−10)… 

Ɉɲɢɛɨɤ ɧɟɬ, ɩɨɫɥɟ if ɜ 
ɫɤɨɛɤɚɯ ɡɚɩɢɫɚɧɨ ɥɨɝɢɱɟɫɤɨɟ 
ɜɵɪɚɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ 
ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ true ɢɥɢ 
false (ɩɪɢ ɞɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɚ 
ɢ b – false), ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
java-ɫɢɧɬɚɤɫɢɫɭ ɨɩɟɪɚɬɨɪɚ if. 
 

− 
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