
Пɨɤɨɥеɧия ɩаɦеɬ 
Пɨɤɨɥеɧияɬа (generations) ɫɚ ɦɟɯɚɧɢɡɴɦ ɜ garbagО МollОМtor, ɱɢɹɬɨ 
ɟɞɢɧɫɬɜɟɧɚ ɰɟɥ ɟ ɩɨɞɨɛɪɹɜɚɧɟɬɨ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ. Ɉɫɧɨɜɧɚɬɚ ɢɞɟɹ 
ɟ, ɱɟ ɩɨɱɢɫɬɜɚɧɟɬɨ ɧɚ ɱɚɫɬ ɨɬ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɜɢɧɚɝɢ ɟ ɩɨ-ɛɴɪɡɨ ɨɬ 
ɩɨɱɢɫɬɜɚɧɟɬɨ ɧɚ ɰɹɥɚɬɚ ɩɚɦɟɬ. Вɦɟɫɬɨ ɞɚ ɨɛɯɨɠɞɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ ɨɬ 
ɯɢɣɩɚ, garbagО МollОМtor ɨɛɯɨɠɞɚ ɫɚɦɨ ɱɚɫɬ ɨɬ ɬɹɯ, ɤɥɚɫɢɮɢɰɢɪɚɣɤɢ ɝɢ ɩɨ 
ɨɩɪɟɞɟɥɟɧ ɩɪɢɡɧɚɤ. В ɨɫɧɨɜɚɬɚ ɧɚ ɦɟɯɚɧɢɡɦɚ ɧɚ ɩɨɤɨɥɟɧɢɹɬɚ ɫɬɨɹɬ 
ɫɥɟɞɧɢɬɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ: 
- ɤɨɥɤɨɬɨ ɩɨ-ɧɨɜ ɟ ɟɞɢɧ ɨɛɟɤɬ, ɬɨɥɤɨɜɚ ɩɨ-ɜɟɪɨɹɬɧɨ ɟ ɠɢɜɨɬɴɬ ɦɭ ɞɚ ɟ 
ɤɪɚɬɴɤ. Ɍɢɩɢɱɟɧ ɩɪɢɦɟɪ ɡɚ ɬɚɤɴɜ ɫɥɭɱɚɣ ɫɚ ɥɨɤɚɥɧɢɬɟ ɩɪɨɦɟɧɥɢɜɢ, 
ɤɨɢɬɨ ɫɟ ɫɴɡɞɚɜɚɬ ɜ ɬɹɥɨɬɨ ɧɚ ɞɚɞɟɧ ɦɟɬɨɞ ɢ ɢɡɥɢɡɚɬ ɨɬ ɨɛɯɜɚɬ ɩɪɢ 
ɧɟɝɨɜɨɬɨ ɧɚɩɭɫɤɚɧɟ. 
- ɤɨɥɤɨɬɨ ɩɨ-ɫɬɚɪ ɟ ɨɛɟɤɬɴɬ, ɬɨɥɤɨɜɚ ɩɨ-ɝɨɥɟɦɢ ɫɚ ɨɱɚɤɜɚɧɢɹɬɚ ɬɨɣ ɞɚ 
ɠɢɜɟɟ ɞɴɥɝɨ. ɉɪɢɦɟɪ ɡɚ ɬɚɤɢɜɚ ɨɛɟɤɬɢ ɫɚ ɝɥɨɛɚɥɧɢɬɟ ɩɪɨɦɟɧɥɢɜɢ. 
- ɨɛɟɤɬɢɬɟ, ɫɴɡɞɚɞɟɧɢ ɩɨ ɟɞɧɨ ɢ ɫɴɳɨ ɜɪɟɦɟ ɨɛɢɤɧɨɜɟɧɨ ɢɦɚɬ ɜɪɴɡɤɚ 
ɩɨɦɟɠɞɭ ɫɢ ɢ ɢɦɚɬ ɩɪɢɛɥɢɡɢɬɟɥɧɨ ɟɞɧɚɤɜɚ ɩɪɨɞɴɥɠɢɬɟɥɧɨɫɬ ɧɚ 
ɠɢɜɨɬɚ. 
Ɇɧɨɝɨ ɢɡɫɥɟɞɜɚɧɢɹ ɩɨɬɜɴɪɠɞɚɜɚɬ ɜɚɥɢɞɧɨɫɬɬɚ ɧɚ ɢɡɛɪɨɟɧɢɬɟ ɬɜɴɪɞɟɧɢɹ 
ɡɚ ɝɨɥɹɦ ɛɪɨɣ ɫɴɳɟɫɬɜɭɜɚɳɢ ɩɪɢɥɨɠɟɧɢɹ. ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɩɨ-ɩɨɞɪɨɛɧɨ 
ɩɨɤɨɥɟɧɢɹɬɚ ɩɚɦɟɬ ɢ ɬɨɜɚ ɤɚɤ ɬɟ ɫɟ ɢɡɩɨɥɡɜɚɬ ɡɚ ɨɩɬɢɦɢɡɚɰɢɹ ɧɚ ɩɪɨɢɡɜɨ- 
ɞɢɬɟɥɧɨɫɬɬɚ ɧɚ .NET garbagО МollОМtor. 
Пɨɤɨɥеɧие 0 
Кɨɝɚɬɨ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɟ ɫɬɚɪɬɢɪɚ, ɩɴɪɜɨɧɚɱɚɥɧɨ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɧɟ 
ɫɴɞɴɪɠɚ ɧɢɤɚɤɜɢ ɨɛɟɤɬɢ. Вɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɟ ɫɴɡɞɚɜɚɬ, ɫɬɚɜɚɬ ɱɚɫɬ ɨɬ 
ɉɨɤɨɥɟɧɢɟ 0. Кɚɡɚɧɨ ɧɚɤɪɚɬɤɨ ɉɨɤɨɥɟɧɢɟ 0 ɫɴɞɴɪɠɚ ɧɨɜɨɫɴɡɞɚɞɟɧɢɬɟ 
ɨɛɟɤɬɢ – ɬɟɡɢ, ɤɨɢɬɨ ɧɢɤɨɝɚ ɧɟ ɫɚ ɛɢɥɢ ɩɪɨɜɟɪɹɜɚɧɢ ɨɬ garbagО МollОМtor. 
ɉɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɹɬɚ ɧɚ CLR ɫɟ ɨɩɪɟɞɟɥɹ ɩɪɚɝ ɡɚ ɪɚɡɦɟɪɚ ɧɚ ɉɨɤɨɥɟɧɢɟ 
0.Дɚ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɟ ɩɪɢɥɨɠɟɧɢɟɬɨ ɢɫɤɚ ɞɚ ɫɴɡɞɚɞɟ ɧɨɜ ɨɛɟɤɬ, F. Дɨɛɚɜɹ- 
ɧɟɬɨ ɧɚ ɬɨɡɢ ɨɛɟɤɬ ɛɢ ɩɪɟɞɢɡɜɢɤɚɥɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0. В ɬɨɡɢ 
ɦɨɦɟɧɬ ɬɪɹɛɜɚ ɞɚ ɡɚɩɨɱɧɟ ɫɴɛɢɪɚɧɟ ɧɚ ɨɬɩɚɞɴɰɢ ɢ ɫɟ ɫɬɚɪɬɢɪɚ garbagО 
collector. 
Пɨчиɫɬваɧе ɧа Пɨɤɨɥеɧие 0 
Garbage МollОМtor ɩɪɨɰɟɞɢɪɚ ɩɨ ɨɩɢɫɚɧɢɹ ɩɨ-ɝɨɪɟ ɚɥɝɨɪɢɬɴɦ ɢ ɭɫɬɚɧɨɜɹɜɚ 
ɱɟ ɨɛɟɤɬɢ B ɢ D ɫɚ ɨɬɩɚɞɴɰɢ. Ɍɟɡɢ ɨɛɟɤɬɢ ɫɟ ɭɧɢɳɨɠɚɜɚɬ ɢ ɨɰɟɥɟɥɢɬɟ 
ɨɛɟɤɬɢ A, C ɢ E ɫɟ ɩɪɟɧɚɪɟɠɞɚɬ ɜ ɞɨɥɧɚɬɚ (ɢɥɢ ɥɹɜɚ) ɱɚɫɬ ɧɚ managОН 
СОap. Дɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɫɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟɬɨ ɧɚ ɫɴɛɢɪɚ- 
ɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ ɢɡɝɥɟɠɞɚ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
ɋɟɝɚ ɨɰɟɥɟɥɢɬɟ ɩɪɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ garbagО МollОМtor ɨɛɟɤɬɢ ɫɬɚɜɚɬ ɱɚɫɬ 
ɨɬ ɉɨɤɨɥɟɧɢɟ 1 (ɡɚɳɨɬɨ ɫɚ ɨɰɟɥɟɥɢ ɩɪɢ ɟɞɧɨ ɩɪɟɦɢɧɚɜɚɧɟ ɧɚ garbagО 
МollОМtor). ɇɨɜɢɹɬ ɨɛɟɤɬ F, ɤɚɤɬɨ ɢ ɜɫɢɱɤɢ ɞɪɭɝɢ ɧɨɜɨɫɴɡɞɚɞɟɧɢ ɨɛɟɤɬɢ ɳɟ 
ɛɴɞɚɬ ɱɚɫɬ ɨɬ ɉɨɤɨɥɟɧɢɟ 0. 
ɇɟɤɚ ɫɟɝɚ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɟ ɟ ɦɢɧɚɥɨ ɨɳɟ ɢɡɜɟɫɬɧɨ ɜɪɟɦɟ, ɩɪɟɡ ɤɨɟɬɨ 
ɩɪɢɥɨɠɟɧɢɟɬɨ ɟ ɫɴɡɞɚɜɚɥɨ ɨɛɟɤɬɢ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. ManagОН СОap 
ɫɟɝɚ ɢɡɝɥɟɠɞɚ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
Дɨɛɚɜɹɧɟɬɨ ɧɚ ɧɨɜ ɨɛɟɤɬ J, ɛɢ ɩɪɟɞɢɡɜɢɤɚɥɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0, 
ɬɚɤɚ ɱɟ ɨɬɧɨɜɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɫɬɚɪɬɢɪɚ ɫɴɛɢɪɚɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ. Кɨɝɚɬɨ 
garbagО МollОМtor ɫɟ ɫɬɚɪɬɢɪɚ, ɬɨɣ ɬɪɹɛɜɚ ɞɚ ɪɟɲɢ ɤɨɢ ɨɛɟɤɬɢ ɨɬ ɩɚɦɟɬɬɚ 
ɞɚ ɩɪɟɝɥɟɞɚ. Кɚɤɬɨ ɉɨɤɨɥɟɧɢɟ 0, ɬɚɤɚ ɢ ɉɨɤɨɥɟɧɢɟ 1 ɢɦɚ ɩɪɚɝ ɡɚ ɫɜɨɹ 
ɪɚɡɦɟɪ, ɤɨɣɬɨ ɫɟ ɨɩɪɟɞɟɥɹ ɨɬ CLR ɩɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɹɬɚ. Ɍɨɡɢ ɩɪɚɝ ɟ ɩɨ- 
ɝɨɥɹɦ ɨɬ ɬɨɡɢ ɧɚ ɉɨɤɨɥɟɧɢɟ 0. Дɚ ɩɪɟɞɩɨɥɨɠɢɦ ɱɟ ɬɨɣ ɟ 2MB. 
В ɫɥɭɱɚɹ ɉɨɤɨɥɟɧɢɟ 1 ɧɟ ɟ ɞɨɫɬɢɝɧɚɥɨ ɩɪɚɝɚ ɫɢ, ɬɚɤɚ ɱɟ garbagО МollОМtor 
ɳɟ ɩɪɟɝɥɟɞɚ ɨɬɧɨɜɨ ɫɚɦɨ ɨɛɟɤɬɢɬɟ ɨɬ ɉɨɤɨɥɟɧɢɟ 0. Ɍɨɜɚ ɫɟ ɞɢɤɬɭɜɚ ɨɬ 
ɩɪɚɜɢɥɨɬɨ, ɱɟ ɩɨ-ɫɬɚɪɢɬɟ ɨɛɟɤɬɢ ɨɛɢɤɧɨɜɟɧɨ ɢɦɚɬ ɩɨ-ɞɴɥɴɝ ɠɢɜɨɬ ɢ ɫɥɟ- 
ɞɨɜɚɬɟɥɧɨ ɩɨɱɢɫɬɜɚɧɟɬɨ ɧɚ ɉɨɤɨɥɟɧɢɟ 1 ɧɟ ɟ ɜɟɪɨɹɬɧɨ ɞɚ ɨɫɜɨɛɨɞɢ ɦɧɨɝɨ 
ɩɚɦɟɬ, ɞɨɤɚɬɨ ɜ ɉɨɤɨɥɟɧɢɟ 0 ɟ ɬɜɴɪɞɟ ɜɴɡɦɨɠɧɨ ɦɧɨɝɨ ɨɬ ɨɛɟɤɬɢɬɟ ɞɚ ɫɚ 
ɨɬɩɚɞɴɰɢ. ɂ ɬɚɤɚ, garbagО МollОМtor ɩɨɱɢɫɬɜɚ ɨɬɧɨɜɨ ɉɨɤɨɥɟɧɢɟ 0, ɨɰɟɥɟ- 
ɥɢɬɟ ɨɛɟɤɬɢ ɩɪɟɦɢɧɚɜɚɬ ɜ ɉɨɤɨɥɟɧɢɟ 1, ɚ ɬɟɡɢ, ɤɨɢɬɨ ɩɪɟɞɢ ɬɨɜɚ ɫɚ ɛɢɥɢ ɜ 
ɉɨɤɨɥɟɧɢɟ 1, ɩɪɨɫɬɨ ɫɢ ɨɫɬɚɜɚɬ ɬɚɦ. 

Ɂɚɛɟɥɟɠɟɬɟ, ɱɟ ɨɛɟɤɬ C, ɤɨɣɬɨ ɦɟɠɞɭɜɪɟɦɟɧɧɨ ɟ ɫɬɚɧɚɥ ɧɟɞɨɫɬɴɩɟɧ ɢ ɫɥɟ- 
ɞɨɜɚɬɟɥɧɨ ɩɨɞɥɟɠɢ ɧɚ ɭɧɢɳɨɠɟɧɢɟ, ɜ ɬɨɡɢ ɫɥɭɱɚɣ ɨɫɬɚɜɚ ɜ ɞɢɧɚɦɢɱɧɚɬɚ 
ɩɚɦɟɬ, ɬɴɣ ɤɚɬɨ ɟ ɱɚɫɬ ɨɬ ɉɨɤɨɥɟɧɢɟ 1 ɢ ɧɟ ɟ ɩɪɨɜɟɪɟɧ ɩɪɢ ɬɨɜɚ ɩɪɟɦɢɧɚ- 
ɜɚɧɟ ɧɚ garbagО МollОМtor. 
ɋɥɟɞɜɚɳɚɬɚ ɮɢɝɭɪɚ ɩɨɤɚɡɜɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɫɥɟɞ ɬɨɜɚ 
ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0. 
Кɚɤɬɨ ɜɟɪɨɹɬɧɨ ɫɟ ɞɨɫɟɳɚɬɟ, ɫ ɬɟɱɟɧɢɟ ɧɚ ɜɪɟɦɟɬɨ ɉɨɤɨɥɟɧɢɟ 1 ɛɚɜɧɨ ɳɟ 
ɪɚɫɬɟ. ɂɞɜɚ ɦɨɦɟɧɬ, ɤɨɝɚɬɨ ɫɥɟɞ ɩɨɪɟɞɧɨɬɨ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0, 
ɉɨɤɨɥɟɧɢɟ 1 ɞɨɫɬɢɝɚ ɫɜɨɹ ɩɪɚɝ ɨɬ 2 MB. В ɬɨɡɢ ɫɥɭɱɚɣ ɩɪɢɥɨɠɟɧɢɟɬɨ 
ɩɪɨɫɬɨ ɳɟ ɩɪɨɞɴɥɠɢ ɞɚ ɪɚɛɨɬɢ, ɬɴɣ ɤɚɬɨ ɉɨɤɨɥɟɧɢɟ 0 ɬɨɤɭ-ɳɨ ɟ ɛɢɥɨ 
ɩɨɱɢɫɬɟɧɨ ɢ ɟ ɩɪɚɡɧɨ. ɇɨɜɢɬɟ ɨɛɟɤɬɢ, ɤɚɤɬɨ ɜɢɧɚɝɢ, ɳɟ ɫɟ ɞɨɛɚɜɹɬ ɜ 
ɉɨɤɨɥɟɧɢɟ 0. 



51.NET Frameаork ɢ ɫɢɫɬеɦɚɬɚ ɡɚ ɭɩɪɚɜɥеɧɢе ɧɚ ɨɛщɢ ɬɢɩɨɜе. Тɢɩɨɜеɬе ɜ CLR. 
CLR ɩɨɞɞɴɪɠɚ ɦɧɨɝɨ ɟɡɢɰɢ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ. Зɚ ɞɚ ɫɟ ɨɫɢɝɭɪɢ ɫɴɜɦɟɫ-ɬɢɦɨɫɬ ɧɚ ɞɚɧɧɢɬɟ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɢɬɟ ɟɡɢɰɢ ɟ ɪɚɡɪɚɛɨɬɟɧɚ ɨɛɳɚɬɚ ɫɢɫɬɟɦɚ ɨɬ ɬɢɩɨɜɟ (Common TвpО SвstОm – CTS). CTS ɞɟɮɢɧɢɪɚ 
ɩɨɞɞɴɪɠɚɧɢɬɟ ɨɬ CLR ɬɢɩɨɜɟ ɞɚɧɧɢ ɢ ɨɩɟɪɚɰɢɢɬɟ ɧɚɞ ɬяɯ. Вɫɢɱɤɢ .NET ɟɡɢɰɢ ɢɡɩɨɥɡɜɚɬ ɬɢɩɨɜɟɬɟ ɨɬ CTS. 
Зɚ ɜɫɟɤɢ ɬɢɩ ɜ ɞɚɞɟɧ .NET ɟɡɢɤ ɢɦɚ ɧяɤɚɤɜɨ ɫɴɨɬɜɟɬɫɬɜɢɟ ɜ CTS, ɦɚɤɚɪ ɱɟ ɩɨɧяɤɨɝɚ ɬɨɜɚ ɫɴɨɬɜɟɬ-ɫɬɜɢɟ ɧɟ 
ɟ ɞɢɪɟɤɬɧɨ. Ɉɛɪɚɬɧɨɬɨ ɧɟ ɟ ɜяɪɧɨ – ɫɴɳɟɫɬɜɭɜɚɬ CTS ɬɢɩɨɜɟ, ɤɨɢɬɨ ɧɟ ɫɟ ɩɨɞɞɴɪɠɚɬ ɨɬ ɧяɤɨɢ .NET ɟɡɢɰɢ.  
ɉɨ ɢɞɟя ɜɫɢɱɤɢ ɟɡɢɰɢ ɜ .NET FramОаork ɫɚ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɢ. Common TвpО SвstОm ɫɴɳɨ ɫɟ ɩɪɢɞɴɪɠɚ 
ɤɴɦ ɢɞɟɢɬɟ ɧɚ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ (ɈɈɉ) ɢ ɩɨ ɬɚɡɢ ɩɪɢɱɢɧɚ ɨɩɢɫɜɚ ɨɫɜɟɧ ɫɬɚɧɞɚɪɬɧɢɬɟ 
ɬɢɩɨɜɟ (ɱɢɫɥɚ, ɫɢɦɜɨɥɢ, ɧɢɡɨɜɟ, ɫɬɪɭɤɬɭɪɢ, ɦɚɫɢɜɢ) ɢ ɧяɤɨɢ ɬɢɩɨɜɟ ɞɚɧɧɢ ɫɜɴɪ-ɡɚɧɢ ɫ ɈɈɉ (ɧɚɩɪɢɦɟɪ 
ɤɥɚɫɨɜɟ ɢ ɢɧɬɟɪɮɟɣɫɢ).  
Тɢɩɨɜɟɬɟ ɞɚɧɧɢ ɜ CTS ɛɢɜɚɬ ɧɚɣ-ɪɚɡɧɨɨɛɪɚɡɧɢ:  
- ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ (primitivО tвpОs – int, Пloat, bool, char, …)  
- ɢɡɛɪɨɟɧɢ ɬɢɩɨɜɟ (Оnums)  
- ɤɥɚɫɨɜɟ (classОs)  
- ɫɬɪɭɤɬɭɪɢ (structs)  
- ɢɧɬɟɪɮɟɣɫɢ (intОrПacОs)  
- ɞɟɥɟɝɚɬɢ (НОlОgatОs)  
- ɦɚɫɢɜɢ (arraвs)  
- ɭɤɚɡɚɬɟɥɢ (pointОrs)  
 

Вɫɢɱɤɢ ɬɟɡɢ ɬɢɩɨɜɟ ɩɨɜɟɱɟ ɢɥɢ ɩɨ-ɦɚɥɤɨ ɜɟɱɟ ɫɚ ɧɢ ɩɨɡɧɚɬɢ ɨɬ ɟɡɢɤɚ C#, ɧɨ ɜɫɴɳɧɨɫɬ ɬɟ ɫɚ ɱɚɫɬ ɨɬ CTS. 
Еɡɢɤɴɬ C# ɢ ɞɪɭɝɢɬɟ .NET ɟɡɢɰɢ ɢɡɩɨɥɡɜɚɬ CTS ɬɢɩɨɜɟɬɟ ɢ ɢɦ ɫɴɩɨɫɬɚɜяɬ ɡɚɩɚɡɟɧɢ ɞɭɦɢ ɫɴɝɥɚɫɧɨ ɫɜɨя 
ɫɢɧɬɚɤɫɢɫ. ɇɚɩɪɢɦɟɪ ɬɢɩɴɬ System.Int32 ɨɬ CTS ɫɴɨɬɜɟɬɫɬɜɚ ɧɚ ɬɢɩɚ int ɜ C#, ɚ ɬɢɩɴɬ System.String – ɧɚ 
ɬɢɩɚ string. 



52.Сɬɨɣɧɨɫɬɧɢ ɬɢɩɨвɟ. Сɬаɧɞаɪɬɧɢ ɢ user-defined. 
Сɬɨɣɧɨɫɬɧɢ ɢ ɪɟфɟɪɟɧɬɧɢ ɬɢɩɨвɟ  
ȼ CTS ɫɟ ɩɨɞɞɴɪɠɚɬ ɞɜɟ ɨɫɧɨɜɧɢ ɤɚɬɟɝɨɪɢɢ ɬɢɩɨɜɟ: ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨвɟ (value tвpes) ɢ ɪɟфɟɪɟɧɬɧɢ 
ɬɢɩɨвɟ (reference tвpes). ɋɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɫɴɞɴɪɠɚɬ ɞɢɪɟɤɬɧɨ ɫɬɨɣɧɨɫɬɬɚ ɫɢ ɜ ɫɬɟɤɚ ɡɚ ɢɡɩɴɥɧɟɧɢɟ ɧɚ 
ɩɪɨɝ-ɪɚɦɚɬɚ, ɞɨɤɚɬɨ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɫɴɞɴɪɠɚɬ ɫɬɪɨɝɨ ɬɢɩɢɡɢɪɚɧ ɭɤɚɡɚɬɟɥ (ɪɟɮɟɪɟɧɰɢɹ) ɤɴɦ 
ɫɬɨɣɧɨɫɬɬɚ, ɤɨɹɬɨ ɫɟ ɧɚɦɢɪɚ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. Пɨ- ɧɚɬɚɬɴɤ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɩɨɞɪɨɛɧɨ ɪɚɡɥɢɤɢɬɟ ɦɟɠɞɭ 
ɫɬɨɣɧɨɫɬɧɢɬɟ ɢ ɪɟɮɟ- ɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɨɫɨɛɟɧɨɫɬɢɬɟ ɩɪɢ ɬɹɯɧɨɬɨ ɢɡɩɨɥɡɜɚɧɟ. 

Сɬɨɣɧɨɫɬɧɢ ɬɢɩɨвɟ (value types)  
ɋɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ (ɬɢɩɨɜɟ ɩɨ ɫɬɨɣɧɨɫɬ) ɫɚ ɩɨɜɟɱɟɬɨ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ (int, float, bool, char ɢ ɞɪ.), 
ɫɬɪɭɤɬɭɪɢɬɟ (struct ɜ C#) ɢ ɢɡɛɪɨɟɧɢɬɟ ɬɢɩɨɜɟ (enum ɜ C#).  
ɋɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɞɢɪɟɤɬɧɨ ɫɴɞɴɪɠɚɬ ɫɬɨɣɧɨɫɬɬɚ ɫɢ ɢ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɮɢɡɢɱɟɫɤɢ ɜ ɪɚɛɨɬɧɢɹ ɫɬɟɤ ɡɚ 
ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɩɪɨɝɪɚɦɚɬɚ. Tɟ ɧɟ ɦɨɝɚɬ ɞɚ ɩɪɢɟɦɚɬ ɫɬɨɣɧɨɫɬ null, ɡɚɳɨɬɨ ɪɟɚɥɧɨ ɧɟ ɫɚ ɭɤɚɡɚɬɟɥɢ.  
Сɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨвɟ ɢ ɩаɦɟɬɬа  
ɋɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɡɚɟɦɚɬ ɧɟɨɛɯɨɞɢɦɚɬɚ ɢɦ ɩɚɦɟɬ ɜ ɫɬɟɤɚ ɜ ɦɨɦɟɧɬɚ ɧɚ ɞɟɤɥɚɪɢɪɚɧɟɬɨ ɢɦ ɢ ɹ 
ɨɫɜɨɛɨɠɞɚɜɚɬ ɜ ɦɨɦɟɧɬɚ ɧɚ ɢɡɥɢɡɚɧɟ ɨɬ ɨɛɯɜɚɬ (ɩɪɢ ɞɨɫɬɢɝɚɧɟ ɧɚ ɤɪɚɹ ɧɚ ɩɪɨɝɪɚɦɧɢɹ ɛɥɨɤ, ɜ ɤɨɣɬɨ ɫɚ 
ɞɟɤɥɚɪɢɪɚɧɢ). Зɚɞɟ-ɥɹɧɟɬɨ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɩɚɦɟɬ ɡɚ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ ɪɟɚɥɧɨ ɫɟ ɢɡɜɴɪɲɜɚ ɱɪɟɡ 
ɟɞɢɧɢɱɧɨ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɭɤɚɡɚɬɟɥɹ ɧɚ ɫɬɟɤɚ ɢ ɫɥɟɞɨɜɚɬɟɥɧɨ ɫɬɚɜɚ ɦɧɨɝɨ ɛɴɪɡɨ.  
Ƚɨɪɧɨɬɨ ɨɛɹɫɧɟɧɢɟ ɟ ɦɚɥɤɨ ɨɩɪɨɫɬɟɧɨ. ȼɫɴɳɧɨɫɬ ɚɤɨ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ ɢɦɚ ɡɚ ɱɥɟɧ-ɞɚɧɧɢ ɫɚɦɨ ɫɬɨɣɧɨɫɬɧɢ 
ɬɢɩɨɜɟ, ɩɪɢ ɢɧɫɬɚɧɰɢɪɚɧɟ ɰɟɥɢɹɬ ɬɢɩ ɳɟ ɫɟ ɡɚɞɟɥɢ ɜ ɫɬɟɤɚ. Аɤɨ, ɨɛɚɱɟ, ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ (ɧɚɩɪɢɦɟɪ 
ɫɬɪɭɤɬɭɪɚ) ɫɴɞɴɪɠɚ ɤɚɬɨ ɱɥɟɧ-ɞɚɧɧɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ, ɫɬɨɣɧɨɫɬɢɬɟ ɢɦ ɳɟ ɫɟ ɡɚɩɢ-ɲɚɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ 
ɩɚɦɟɬ.  
Сɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨвɟ ɧаɫɥɟɞяваɬ System.ValueType  
CLR ɫɟ ɝɪɢɠɢ ɜɫɢɱɤɢ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ ɞɚ ɧɚɫɥɟɞɹɜɚɬ ɫɢɫɬɟɦɧɢɹ ɬɢɩ System.ValueType. ȼɫɢɱɤɢ ɬɢɩɨɜɟ, 
ɤɨɢɬɨ ɧɟ ɧɚɫɥɟɞɹɜɚɬ ValueType ɫɚ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ, ɬ.ɟ. ɪɟɚɥɧɨ ɫɚ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ 
(ɚɞɪɟɫɢ ɜ ɩɚɦɟɬɬɚ). 

Пɪɟɞаваɧɟ ɧа ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨвɟ  
Пɪɢ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞ ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɫɟ ɩɨɞɚɜɚɬ ɩɨ ɫɬɨɣɧɨɫɬ, ɬ.ɟ. ɩɪɟɞɚɜɚ ɫɟ ɤɨɩɢɟ ɨɬ ɬɹɯ. Пɪɢ 
ɩɨɞɝɨɬɨɜɤɚ ɧɚ ɢɡɜɢɤɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞ CLR ɤɨɩɢɪɚ ɩɨɞɚɜɚɧɢɬɟ ɤɚɬɨ ɩɚɪɚɦɟɬɪɢ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ ɨɬ 
ɨɪɢɝɢɧɚɥɧɨɬɨ ɢɦ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɜ ɫɬɟɤɚ ɧɚ ɧɨɜɨ ɦɹɫɬɨ ɜ ɫɬɟɤɚ ɢ ɩɨɞɚɜɚ ɧɚ ɢɡɜɢɤɜɚɧɢɹ ɦɟɬɨɞ 
ɧɚɩɪɚɜɟɧɢɬɟ ɤɨɩɢɹ. Аɤɨ ɢɡɜɢɤɜɚɧɢɹɬ ɦɟɬɨɞ ɩɪɨɦɟɧɢ ɫɬɨɣɧɨɫɬɬɚ ɧɚ ɩɨɞɚɞɟɧɢɹ ɦɭ ɩɨ ɫɬɨɣɧɨɫɬ ɩɚɪɚɦɟɬɴɪ, 
ɩɪɢ ɜɪɴɳɚɧɟ ɨɬ ɢɡɜɢɤɜɚɧɟɬɨ ɩɪɨ-ɦɹɧɚɬɚ ɫɟ ɝɭɛɢ. Ɍɨɜɚ ɩɨɜɟɞɟɧɢɟ ɜɚɠɢ, ɪɚɡɛɢɪɚ ɫɟ, ɫɚɦɨ ɚɤɨ ɩɚɪɚɦɟɬɪɢɬɟ 
ɫɟ ɩɨɞɚɜɚɬ ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ, ɛɟɡ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɤɥɸɱɨɜɢɬɟ ɞɭɦɢ ɜ C# ref ɢ out, ɤɨɢɬɨ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɩɨ-

ɧɚɬɚɬɴɤ ɜ ɫɥɟɞɜɚɳɢɬɟ ɬɟɦɢ. 



ро. ЕȓȍȔȍȕȚи ȕȈ ȚиȗȈ: ȔȍȚȖȌи, șъȉиȚия, ȗȖȓȍȚȈ, properties. ПȘиȔȍȘи. 

 



54.Сɴɛɢɬɢя. Кɪɚɬɴɤ ɩɪɢɦеɪ. 

Сɴɛɢɬɢяɬɚ ɦɨɝɚɬ ɞɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɤɚɬɨ ɫɴɨɛɳɟɧɢɹ ɡɚ ɧɚɫɬɴɩɜɚɧɟ ɧɚ ɧɹɤɚɤɜɨ ɞɟɣɫɬɜɢɟ. В ɤɨɦɩɨɧɟɧɬɧɨ-

ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɤɨɦɩɨɧɟɧ-ɬɢɬɟ ɢɡɩɪɚɳɚɬ ɫɴɛɢɬɢɹ (ОvОnts) ɤɴɦ ɫɜɨɹ ɩɪɢɬɟɠɚɬɟɥ ɡɚ ɞɚ ɝɨ 
ɭɜɟɞɨɦɹɬ ɡɚ ɧɚɫɬɴɩɜɚɧɟɬɨ ɧɚ ɢɧɬɟɪɟɫɧɚ ɡɚ ɧɟɝɨ ɫɢɬɭɚɰɢɹ. Тɨɡɢ ɦɨɞɟɥ ɟ ɦɧɨɝɨ ɯɚɪɚɤɬɟ-ɪɟɧ ɧɚɩɪɢɦɟɪ ɡɚ 
ɝɪɚɮɢɱɧɢɬɟ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫɢ, ɤɴɞɟɬɨ ɤɨɧɬɪɨ-ɥɢɬɟ ɭɜɟɞɨɦɹɜɚɬ ɱɪɟɡ ɫɴɛɢɬɢɹ ɞɪɭɝɢ ɤɥɚɫɨɜɟ ɨɬ 
ɩɪɨɝɪɚɦɚɬɚ ɡɚ ɞɟɣɫɬɜɢɹ ɨɬ ɫɬɪɚɧɚ ɧɚ ɩɨɬɪɟɛɢɬɟɥɹ. ɇɚɩɪɢɦɟɪ, ɤɨɝɚɬɨ ɩɨɬɪɟɛɢɬɟɥɹɬ ɧɚɬɢɫɧɟ ɛɭɬɨɧ, ɛɭɬɨɧɴɬ 
ɩɪɟɞɢɡɜɢɤɜɚ ɫɴɛɢɬɢɟ, ɫ ɤɨɟɬɨ ɢɡɜɟɫɬɹɜɚ, ɱɟ ɟ ɛɢɥ ɧɚɬɢɫɧɚɬ. Ɋɚɡ-ɛɢɪɚ ɫɟ, ɫɴɛɢɬɢɹ ɦɨɝɚɬ ɞɚ ɫɟ 
ɩɪɟɞɢɡɜɢɤɜɚɬ ɧɟ ɫɚɦɨ ɩɪɢ ɪɟɚɥɢɡɢɪɚɧɟ ɧɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫɢ. ɇɟɤɚ ɜɡɟɦɟɦ ɡɚ ɩɪɢɦɟɪ ɩɪɨɝɪɚɦɚ, 
ɜ ɤɨɹɬɨ ɤɚɬɨ ɱɚɫɬ ɨɬ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɜɥɢɡɚ ɬɪɚɧɫɮɟɪ ɧɚ ɮɚɣɥɨɜɟ. ɉɪɢɤɥɸɱɜɚɧɟɬɨ ɧɚ ɬɪɚɧɫɮɟɪɚ ɧɚ 
ɮɚɣɥ ɦɨɠɟ ɞɚ ɫɟ ɫɴɨɛɳɚɜɚ ɱɪɟɡ ɫɴɛɢɬɢɟ. 

Иɡɩɪɚɳɚɱɢ ɢ ɩɨɥɭɱɚɬеɥɢ  
Ɉɛɟɤɬɴɬ, ɤɨɣɬɨ ɩɪɟɞɢɡɜɢɤɜɚ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ ɫɟ ɧɚɪɢɱɚ ɢɡɩɪɚɳɚɱ ɧɚ ɫɴɛɢɬɢеɬɨ (event sender). Ɉɛɟɤɬɴɬ, 
ɤɨɣɬɨ ɩɨɥɭɱɚɜɚ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ ɫɟ ɧɚɪɢɱɚ ɩɨɥɭɱɚɬеɥ ɧɚ ɫɴɛɢɬɢеɬɨ (event receiver). Ɂɚ ɞɚ ɦɨɝɚɬ ɞɚ 
ɩɨɥɭɱɚɜɚɬ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ, ɩɨɥɭɱɚɬɟɥɢɬɟ ɦɭ ɬɪɹɛɜɚ ɩɪɟɞɢ ɬɨɜɚ ɞɚ ɫɟ ɚɛɨɧɢɪɚɬ ɡɚ ɧɟɝɨ (subscribО Пor 
event).  
Ɂɚ ɟɞɧɨ ɫɴɛɢɬɢɟ ɦɨɝɚɬ ɞɚ ɫɟ ɚɛɨɧɢɪɚɬ ɩɪɨɢɡɜɨɥɟɧ ɛɪɨɣ ɩɨɥɭɱɚɬɟɥɢ. ɂɡɩɪɚɳɚɱɴɬ ɧɚ ɫɴɛɢɬɢɟɬɨ ɧɟ ɡɧɚɟ 
ɤɨɢ ɳɟ ɫɚ ɩɨɥɭɱɚɬɟɥɢɬɟ ɧɚ ɫɴɛɢɬɢɟɬɨ, ɤɨɟɬɨ ɬɨɣ ɩɪɟɞɢɡɜɢɤɜɚ. Ɂɚɬɨɜɚ ɱɪɟɡ ɦɟɯɚɧɢɡɦɚ ɧɚ ɫɴɛɢɬɢɹɬɚ ɫɟ 
ɩɨɫɬɢɝɚ ɩɨ-ɧɢɫɤɚ ɫɬɟɩɟɧ ɧɚ ɫɜɴɪɡɚɧɨɫɬ (couplinР) ɦɟɠɞɭ ɨɬɞɟɥɧɢɬɟ ɤɨɦɩɨɧɟɧɬɢ ɧɚ ɩɪɨɝɪɚɦɚɬɚ.  
Сɴɛɢɬɢяɬɚ ɜ .NET Frameаork  
В ɤɨɦɩɨɧɟɧɬɧɢɹ ɦɨɞɟɥ ɧɚ .NET FramОаork ɚɛɨɧɢɪɚɧɟɬɨ, ɢɡɩɪɚɳɚɧɟɬɨ ɢ ɩɨɥɭɱɚɜɚɧɟɬɨ ɧɚ ɫɴɛɢɬɢɹ ɫɟ 
ɩɨɞɞɴɪɠɚ ɱɪɟɡ ɞɟɥɟɝɚɬɢ ɢ ɫɴɛɢɬɢɹ. Ɋɟɚɥɢɡɚ-ɰɢɹɬɚ ɧɚ ɦɟɯɚɧɢɡɦɚ ɧɚ ɫɴɛɢɬɢɹɬɚ ɟ ɟɞɧɨ ɨɬ ɝɥɚɜɧɢɬɟ 
ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɞɟɥɟɝɚɬɢɬɟ. Кɥɚɫɴɬ, ɤɨɣɬɨ ɩɭɛɥɢɤɭɜɚ ɫɴɛɢɬɢɟɬɨ, ɞɟɮɢɧɢɪɚ ɞɟɥɟɝɚɬ, ɤɨɣɬɨ ɚɛɨɧɚɬɢɬɟ ɧɚ 
ɫɴɛɢɬɢɟɬɨ ɬɪɹɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚɬ. Кɨɝɚɬɨ ɫɴɛɢɬɢɟɬɨ ɛɴɞɟ ɩɪɟɞɢɡɜɢɤɚɧɨ, ɦɟɬɨɞɢɬɟ ɧɚ ɚɛɨɧɚɬɢɬɟ ɫɟ 
ɢɡɜɢɤɜɚɬ ɩɨɫɪɟɞɫɬɜɨɦ ɞɟɥɟɝɚɬɚ. Тɟɡɢ ɦɟɬɨɞɢ ɨɛɢɤɧɨɜɟɧɨ ɫɟ ɧɚɪɢɱɚɬ ɨɛɪɚɛɨɬɱɢɰɢ ɧɚ ɫɴɛɢɬɢɟɬɨ. Дɟɥɟɝɚ-

ɬɴɬ ɟ multicast ɞɟɥɟɝɚɬ, ɡɚ ɞɚ ɦɨɝɚɬ ɱɪɟɡ ɧɟɝɨ ɞɚ ɫɟ ɢɡɜɢɤɜɚɬ ɦɧɨɝɨ ɨɛɪɚ-ɛɨɬɜɚɳɢ ɦɟɬɨɞɢ (ɧɚ ɜɫɢɱɤɢ 
ɚɛɨɧɚɬɢ). 

ɂɡɜɢɤɜɚɧɟɬɨ ɧɚ ɫɴɛɢɬɢɟ ɦɨɠɟ ɞɚ ɫɬɚɧɟ ɫɚɦɨ ɜ ɤɥɚɫɚ, ɜ ɤɨɣɬɨ ɬɨ ɟ ɞɟɮɢɧɢɪɚɧɨ. Тɨɜɚ ɨɡɧɚɱɚɜɚ, ɱɟ ɫɚɦɨ 
ɤɥɚɫɴɬ, ɜ ɤɨɣɬɨ ɫɟ ɞɟɮɢɧɢɪɚ ɫɴɛɢɬɢɟ, ɦɨɠɟ ɞɚ ɩɪɟɞɢɡɜɢɤɚ ɬɨɜɚ ɫɴɛɢɬɢɟ. Тɨɜɚ ɟ ɧɚɥɨɠɢɬɟɥɧɨ, ɡɚ ɞɚ ɫɟ 
ɫɩɚɡɢ ɲɚɛɥɨɧɴɬ ɧɚ ɉɭɛɥɢɤɭɜɚɳ/Аɛɨɧɚɬɢ – ɚɛɨɧɢɪɚɧɢɬɟ ɤɥɚɫɨɜɟ ɫɟ ɢɧɮɨɪɦɢɪɚɬ ɩɪɢ ɩɪɨɦɹɧɚ ɧɚ 
ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɩɭɛɥɢɤɭɜɚɳɢɹ ɢ ɢɦɟɧɧɨ ɩɭɛɥɢɤɭɜɚɳɢɹɬ ɟ ɨɬɝɨɜɨɪɟɧ ɡɚ ɪɚɡɩɪɚɳɚɧɟ ɧɚ ɫɴɨɛɳɟɧɢɹɬɚ ɡɚ 
ɩɪɨɦɹɧɚɬɚ, ɧɚɫɬɴɩɢɥɚ ɭ ɧɟɝɨ. 



рр.ПȘȖȍȒȚȐȘȈȕȍ ȕȈ ȚȐȗз ȗȘȍȌȓȈȋȈȡ șȢȉȐȚȐȍ. ПȘȖȍȒȚȐȘȈȕȍ ȕȈ ȚȐȗз ȐȏȗȖȓȏȊȈȡ 
șȢȉȐȚȐȍ. СȢȡȕȖșȚȚȈ ȕȈ ȕȍȡȈȚȈ. 

 



 



56.ɉɚɤɟɬɢɪɚɧɢ ɬɢɩɨɜɟ (boбОd tвpОs). ɉɪɨɛɥɟɦɢ ɫ ɞɨɫɬъɩɚ. 
Sɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɜ ɫɬɟɤɚ ɧɚ ɩɪɢɥɨ-ɠɟɧɢɟɬɨ ɢ ɧɟ ɦɨɝɚɬ ɞɚ ɩɪɢɟɦɚɬ ɫɬɨɣɧɨɫɬ null, ɞɨɤɚɬɨ 
ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɫɴɞɴɪɠɚɬ ɭɤɚɡɚɬɟɥ (ɪɟɮɟɪɟɧɰɢɹ) ɤɴɦ ɫɬɨɣɧɨɫɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɢ ɦɨɝɚɬ ɞɚ 
ɛɴɞɚɬ null.  
ɉɨɧɹɤɨɝɚ ɫɟ ɧɚɥɚɝɚ ɧɚ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɞɚ ɫɟ ɩɪɢɫɜɨɢ ɨɛɟɤɬ ɨɬ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ. ɇɚɩɪɢɦɟɪ ɦɨɠɟ ɞɚ ɫɟ 
ɧɚɥɨɠɢ ɜ System.Object ɢɧɫɬɚɧɰɢɹ ɞɚ ɫɟ ɡɚɩɢɲɟ System.Int32 ɫɬɨɣɧɨɫɬ. CLR ɩɨɡɜɨɥɹɜɚ ɬɨɜɚ 
ɛɥɚɝɨɞɚɪɟɧɢɟ ɧɚ ɬ. ɧɚɪ. "ɨɩɚɤɨɜɚɧɟ" ɧɚ ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ (boxing).  
В .NET FramОаork ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɛɟɡ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚɜɫɹɤɴɞɟ, ɤɴɞɟɬɨ ɫɟ 
ɢɡɢɫɤɜɚɬ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ. ɉɪɢ ɧɭɠɞɚ CLR ɨɩɚɤɨɜɚ ɢ ɪɚɡɨɩɚɤɨɜɚ ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɚɜɬɨɦɚɬɢɱɧɨ. 
Тɨɜɚ ɫɩɟɫɬɹɜɚ ɞɟɮɢɧɢɪɚɧɟɬɨ ɧɚ ɨɛɜɢɜɚɳɢ (аrappОr) ɤɥɚɫɨɜɟ ɡɚ ɩɪɢɦɢɬɢɜɧɢɬɟ ɬɢɩɨɜɟ, ɫɬɪɭɤɬɭɪɢɬɟ ɢ 
ɢɡɛɪɨɟɧɢɬɟ ɬɢɩɨɜɟ, ɧɨ ɪɚɡɛɢɪɚ ɫɟ, ɦɨɠɟ ɞɚ ɞɨɜɟɞɟ ɢ ɞɨ ɧɹɤɨɢ ɩɪɨɛɥɟɦɢ, ɤɨɢɬɨ ɳɟ ɞɢɫɤɭɬɢɪɚɦɟ ɩɨ-ɤɴɫɧɨ.  
Ɉɩɚɤɨɜɚɧɟ (boбing) ɧɚ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ  
Ɉɩɚɤɨɜɚɧɟɬɨ (boбing) ɟ ɞɟɣɫɬɜɢɟ, ɤɨɟɬɨ ɩɪɟɨɛɪɚɡɭɜɚ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ ɜ ɪɟɮɟɪɟ 
ɧɰɢɹ ɤɴɦ ɨɩɚɤɨɜɚɧɚ ɫɬɨɣɧɨɫɬ. Тɨ ɫɟ ɢɡɜɴɪɲɜɚ, ɤɨɝɚɬɨ ɟ ɧɟɨɛɯɨ-ɞɢɦɨ ɞɚ ɫɟ ɩɪɟɨɛɪɚɡɭɜɚ ɫɬɨɣɧɨɫɬɟɧ 
ɬɢɩ ɤɴɦ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ Int32 ɤɴɦ Object: int i = 5;  
objОct obj = i; // i ɫɟ ɨɩɚɤɨɜɚ 
 
Ɉɫɨɛɟɧɨɫɬɢ ɩɪɢ ɨɩɚɤɨɜɚɧɟɬɨ ɢ ɪɚɡɨɩɚɤɨɜɚɧɟɬɨ  
ɉɪɢ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɚɜɬɨɦɚɬɢɱɧɨ ɨɩɚɤɨɜɚɧɟ ɢ ɪɚɡɨɩɚɤɨɜɚɧɟ ɧɚ ɫɬɨɣɧɨɫɬɢ ɬɪɹɛɜɚ ɞɚ ɫɟ ɢɦɚɬ ɩɪɟɞɜɢɞ 
ɧɹɤɨɢ ɨɫɨɛɟɧɨɫɬɢ:  
- Ɉɩɚɤɨɜɚɧɟɬɨ ɢ ɪɚɡɨɩɚɤɨɜɚɧɟɬɨ ɧɚɦɚɥɹɜɚɬ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ. Зɚ ɨɩɬɢɦɚɥɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ 
ɬɪɹɛɜɚ ɞɚ ɫɟ ɧɚɦɚɥɢ ɛɪɨɹɬ ɧɚ ɨɩɚɤɨ- ɜɚɧɢɬɟ ɢ ɪɚɡɨɩɚɤɨɜɚɧɢɬɟ ɨɛɟɤɬɢ.  

- Ɉɩɚɤɨɜɚɧɢɬɟ ɬɢɩɨɜɟ ɫɚ ɤɨɩɢɹ ɧɚ ɨɪɢɝɢɧɚɥɧɢɬɟ ɫɬɨɣɧɨɫɬɢ, ɩɨɪɚɞɢ ɤɨɟɬɨ, ɚɤɨ ɩɪɨɦɟɧɹɦɟ ɨɪɢɝɢɧɚɥɧɢɹ 
ɧɟɨɩɚɤɨɜɚɧ ɬɢɩ, ɨɩɚɤɨɜɚɧɨɬɨ ɤɨɩɢɟ ɧɟ ɫɟ ɩɪɨɦɟɧɹ.  
 
ɉɪɢ ɪɚɛɨɬɚ ɫ ɨɩɚɤɨɜɚɧɢ ɨɛɟɤɬɢ ɬɪɹɛɜɚ ɞɚ ɫɟ ɜɧɢɦɚɜɚ, ɡɚɳɨɬɨ ɚɤɨ ɧɟ ɛɴɞɚɬ ɫɴɨɛɪɚɡɟɧɢ ɧɹɤɨɢ 
ɨɫɨɛɟɧɨɫɬɢ, ɦɨɠɟ ɞɚ ɫɟ ɧɚɛɥɸɞɚɜɚ ɫɬɪɚɧɧɨ ɩɨɜɟ-ɞɟɧɢɟ ɧɚ ɩɪɨɝɪɚɦɚɬɚ . Ɉɫɧɨɜɧɚɬɚ ɩɪɢɱɢɧɚ ɡɚ ɬɨɡɢ 
ɪɟɡɭɥɬɚɬ ɟ ɮɚɤɬɴɬ, ɱɟ ɩɪɢ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɤɴɦ ɢɧɬɟɪɮɟɣɫ ɫɬɪɭɤɬɭɪɢɬɟ ɫɟ ɨɩɚɤɨɜɚɬ ɢ ɫɴɨɬɜɟɬɧɨ ɫɟ 
ɫɴɡɞɚɜɚ ɤɨɩɢɟ ɧɚ ɞɚɧɧɢɬɟ, ɧɚɦɢɪɚɳɢ ɫɟ ɜ ɬɹɯ. Ɉɩɚɤɨɜɚɧɟɬɨ ɟ ɫɴɜɫɟɦ ɜ ɪɟɞɚ ɧɚ ɧɟɳɚɬɚ, ɤɚɬɨ ɫɟ ɢɦɚ 
ɩɪɟɞɜɢɞ, ɱɟ ɫɬɪɭɤɬɭɪɢɬɟ ɫɚ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ, ɚ ɢɧɬɟɪɮɟɣɫɢɬɟ ɫɚ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ.   
 



57.Рɟфɟɪɟɧɬɧɢ ɬɢɩɨвɟ. 

Ɋɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ (ɬɢɩɨɜɟ ɩɨ ɪɟɮɟɪɟɧɰɢя) ɫɚ ɭɤɚɡɚɬɟɥɢɬɟ, ɤɥɚɫɨɜɟɬɟ, ɢɧɬɟɪɮɟɣɫɢɬɟ, ɞɟɥɟɝɚɬɢɬɟ, 
ɦɚɫɢɜɢɬɟ ɢ ɨɩɚɤɨɜɚɧɢɬɟ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ. Фɢɡɢɱɟɫɤɢ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɩɪɟɞɫɬɚɜɥяɜɚɬ ɭɤɚɡɚɬɟɥ ɤɴɦ 
ɫɬɨɣɧɨɫɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɨ ɡɚ CLR ɬɟ ɧɟ ɫɚ ɨɛɢɤɧɨɜɟɧɢ ɭɤɚɡɚɬɟɥɢ, ɚ ɫɩɟɰɢ-ɚɥɧɢ ɬɢɩɨɜɨ-

ɨɛɟɡɨɩɚɫɟɧɢ ɭɤɚɡɚɬɟɥɢ. Тɨɜɚ ɨɡɧɚɱɚɜɚ, ɱɟ CLR ɧɟ ɞɨɩɭɫɤɚ ɧɚ ɟɞɢɧ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɞɚ ɫɟ ɩɪɢɫɜɨɢ 
ɫɬɨɣɧɨɫɬ ɨɬ ɞɪɭɝ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ, ɤɨɣɬɨ ɧɟ ɟ ɫɴɜɦɟɫɬɢɦ ɫ ɧɟɝɨ (ɬ.ɟ. ɧɟ ɟ ɫɴɳɢя ɬɢɩ ɢɥɢ ɧɟɝɨɜ ɧɚɫɥɟɞɧɢɤ). 
ȼ ɪɟɡɭɥɬɚɬ ɧɚ ɬɨɜɚ ɜ .NET ɟɡɢɰɢɬɟ ɝɪɟɲɤɢɬɟ ɨɬ ɧɟɩɪɚɜɢɥɧɚ ɪɚɛɨɬɚ ɫ ɬɢɩɨɜɟ ɫɚ ɫɢɥɧɨ ɧɚɦɚɥɟɧɢ.  
Рɟфɟɪɟɧɬɧɢɬɟ ɬɢɩɨвɟ ɢ ɩаɦɟɬɬа  
ȼɫɢɱɤɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ ɫɟ ɫɴɯɪɚɧяɜɚɬ ɜ ɞɢɧаɦɢчɧаɬа ɩаɦɟɬ (ɬ. ɧɚɪ. managed heap), ɤɨяɬɨ ɫɟ 
ɤɨɧɬɪɨɥɢɪɚ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ (РarbaРО collОctor). Ⱦɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɟ ɫɩɟɰɢɚɥɧɨ 
ɦяɫɬɨ ɨɬ ɩɚɦɟɬɬɚ, ɡɚɞɟɥɟɧɨ ɨɬ CLR ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɞɚɧɧɢ, ɤɨɢɬɨ ɫɟ ɫɴɡɞɚɜɚɬ ɞɢɧɚɦɢɱɧɨ ɩɨ ɜɪɟɦɟ ɧɚ 
ɢɡɩɴɥɧɟɧɢɟɬɨ ɧɚ ɩɪɨɝɪɚɦɚɬɚ. Тɚɤɢɜɚ ɞɚɧɧɢ ɫɚ ɢɧɫɬɚɧɰɢɢɬɟ ɧɚ ɜɫɢɱɤɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ.  
Кɨɝɚɬɨ ɢɧɫɬɚɧɰɢя ɧɚ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɩɪɟɫɬɚɧɟ ɞɚ ɛɴɞɟ ɧɟɨɛɯɨɞɢɦɚ ɧɚ ɩɪɨɝɪɚɦɚɬɚ, ɬя ɫɟ ɭɧɢɳɨɠɚɜɚ ɨɬ 
ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ (ɬ. ɧɚɪ. РarbaРО collОctor).  
Кɨɝɚɬɨ ɢɧɫɬɚɧɰɢɪɚɦɟ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɫ ɨɩɟɪɚɬɨɪɚ new, CLR ɡɚɞɟɥя ɦяɫɬɨ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɤɴɞɟɬɨ 
ɳɟ ɫɬɨяɬ ɞɚɧɧɢɬɟ ɢ ɟɞɢɧ ɭɤɚɡɚɬɟɥ ɜ ɫɬɟɤɚ, ɤɨɣɬɨ ɫɴɞɴɪɠɚ ɚɞɪɟɫɚ ɧɚ ɡɚɞɟɥɟɧɨɬɨ ɦяɫɬɨ. ȼɟɞɧɚɝɚ ɫɥɟɞ ɬɨɜɚ 
ɡɚɞɟɥɟɧɚɬɚ ɩɚɦɟɬ ɫɟ ɡɚɧɭɥяɜɚ (ɨɫɜɟɧ ɚɤɨ ɩɪɨɝɪɚɦɢɫɬɴɬ ɧɟ ɢɧɢɰɢɚɥɢɡɢɪɚ ɡɚɞɟɥɟɧɚɬɚ ɩɪɨɦɟɧɥɢɜɚ, 
ɧɚɩɪɢɦɟɪ ɱɪɟɡ ɢɡɜɢɤɜɚɧɟ ɧɚ ɩɨɞɯɨɞяɳ ɤɨɧɫɬɪɭɤɬɨɪ).  
Аɤɨ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ (ɧɚɩɪɢɦɟɪ ɤɥɚɫ) ɫɴɞɴɪɠɚ ɱɥɟɧ-ɞɚɧɧɢ ɨɬ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ, ɬɟ ɫɟ ɫɴɯɪɚɧяɜɚɬ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. Аɤɨ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɫɴɞɴɪɠɚ ɱɥɟɧ-ɞɚɧɧɢ ɨɬ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ, ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɫɟ 
ɡɚɞɟɥяɬ ɭɤɚɡɚɬɟɥɢ (ɪɟɮɟɪɟɧɰɢɢ) ɡɚ ɬяɯ, ɚ ɬɟɯɧɢɬɟ ɫɬɨɣɧɨɫɬɢ (ɚɤɨ ɧɟ ɫɚ null) ɫɴɳɨ ɫɟ ɡɚɞɟ-ɥяɬ ɫɴɳɨ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɨ ɤɚɬɨ ɨɬɞɟɥɧɢ ɨɛɟɤɬɢ. 

Рɟфɟɪɟɧɬɧɢɬɟ ɬɢɩɨвɟ ɢ ɩɪɨɢɡвɨɞɢɬɟɥɧɨɫɬɬа  
ɉɨɧяɤɨɝɚ ɫɟ ɩɪɢɟɦɚ, ɱɟ ɡɚɞɟɥяɧɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚ ɩɚɦɟɬ ɟ ɛɴɪɡɚ ɨɩɟɪɚɰɢя, ɡɚɳɨɬɨ ɜ ɬɟɤɭɳɚɬɚ ɪɟɚɥɢɡɚɰɢя 
(.NET FramОаork 1.1) ɮɢɡɢɱɟɫɤɢ ɫɟ ɢɦɩɥɟ-ɦɟɧɬɢɪɚ ɱɪɟɡ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɟɞɢɧ ɭɤɚɡɚɬɟɥ. Ɉɫɜɨɛɨɠɞɚɜɚɧɟɬɨ 
ɧɚ ɩɚɦɟɬ, ɨɛɚɱɟ, ɟ ɫɥɨɠɧɚ ɢ ɜɪɟɦɟɨɬɧɟɦɚɳɚ ɨɩɟɪɚɰɢя, ɤɨяɬɨ ɫɟ ɢɡɜɴɪɲɜɚ ɨɬ ɜɪɟɦɟ ɧɚ ɜɪɟɦɟ ɨɬ 
ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ (РarbaРО collОctor).  
Аɤɨ ɢɡɱɢɫɥɢɦ ɫɪɟɞɧɨɬɨ ɜɪɟɦɟ, ɧɟɨɛɯɨɞɢɦɨ ɡɚ ɡɚɞɟɥяɧɟ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɞɢɧɚɦɢɱɧɚ ɩɚɦɟɬ, ɫɟ ɨɤɚɡɜɚ, 
ɱɟ ɡɚɞɟɥяɧɟɬɨ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɫɬɨɣ-ɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɟ ɡɧɚɱɢɬɟɥɧɨ ɩɨ-ɛɴɪɡɨ ɨɬ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ. 
Кɨɝɚɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ ɟ ɜɚɠɧɚ ɡɚ ɧɚɲɚɬɚ ɫɢɫɬɟɦɚ, ɬɪяɛɜɚ ɞɚ ɫɟ ɫɴɨɛɪɚɡя-ɜɚɦɟ ɫ ɨɫɨɛɟɧɨɫɬɢɬɟ ɧɚ 
ɫɬɨɣɧɨɫɬɧɢɬɟ ɢ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɧɚɱɢɧɚ, ɩɨ ɤɨɣɬɨ ɬɟ ɡɚɞɟɥяɬ ɢ ɨɫɜɨɛɨɠɞɚɜɚɬ ɩɚɦɟɬ.  
Ƚɥɨɛɚɥɧɨ ɩɨɝɥɟɞɧɚɬɨ, ɧɟɳɚɬɚ ɨɤɨɥɨ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɜ .NET FramОаork ɫɚ ɞɨɫɬɚ 
ɤɨɦɩɥɟɤɫɧɢ, ɧɨ ɜ ɬɚɡɢ ɬɟɦɚ ɧяɦɚ ɞɚ ɫɟ ɫɩɢɪɚɦɟ ɧɚ ɬяɯ. ɉɨ-ɧɚɬɚɬɴɤ, ɜ ɬɟɦɚɬɚ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬɬɚ ɢ 
ɪɟɫɭɪɫɢɬɟ, ɳɟ ɢɦ ɨɛɴɪɧɟɦ ɫɩɟɰɢɚɥɧɨ ɜɧɢɦɚɧɢɟ. 



58.Иɧɬеɪфеɣɫɧɢ ɬɢɩɨве. Иɡɩɨɥɡваɧе ɧа ɢɧɬеɪфеɣɫɢ ɫъɫ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨве 
Иɧɬеɪфеɣɫъɬ IComparable  
Чɟɫɬɨ ɩɴɬɢ ɨɫɜɟɧ ɡɚ ɪɚɜɟɧɫɬɜɨ ɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɤɬɢɬɟ ɞɚ ɫɟ ɫɪɚɜɧяɜɚɬ ɫɩɪяɦɨ ɧяɤɚɤɜɚ ɩɨɞɪɟɞɛɚ 
(ɧɚɩɪɢɦɟɪ ɥɟɤɫɢɤɨɝɪɚɮɫɤɚ ɡɚ ɧɢɡɨɜɟ ɢɥɢ ɩɨ ɝɨɥɟɦɢɧɚ ɡɚ ɱɢɫɥɨɜɢ ɬɢɩɨɜɟ). В .NET Frameаork ɬɢɩɨɜɟɬɟ, 
ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɫɪɚɜɧяɜɚɧɢ ɟɞɢɧ ɫ ɞɪɭɝ, ɬɪяɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚɬ ɢɧɬɟɪɮɟɣɫɚ 
System.IComparable.  
ɂɧɬɟɪɮɟɣɫɴɬ ɞɟɮɢɧɢɪɚ ɟɞɢɧ-ɟɞɢɧɫɬɜɟɧ ɦɟɬɨɞ – CompareTo(object). Ɍɨɡɢ ɦɟɬɨɞ ɬɪяɛɜɚ ɞɚ ɪɟɚɥɢɡɢɪɚ 
ɫɪɚɜɧяɜɚɧɟɬɨ ɢ ɞɚ ɜɪɴɳɚ:  
- ɱɢɫɥɨ < 0 – ɚɤɨ ɩɨɞɚɞɟɧɢяɬ ɨɛɟɤɬ ɟ ɩɨ-ɝɨɥяɦ ɨɬ this ɢɧɫɬɚɧɰɢяɬɚ  

- 0 – ɚɤɨ ɩɨɞɚɞɟɧɢяɬ ɨɛɟɤɬ ɟ ɪɚɜɟɧ ɧɚ this ɢɧɫɬɚɧɰɢяɬɚ  

- ɱɢɫɥɨ > 0 – ɚɤɨ ɩɨɞɚɞɟɧɢяɬ ɨɛɟɤɬ ɟ ɩɨ-ɦɚɥɴɤ ɨɬ this ɢɧɫɬɚɧɰɢяɬɚ  
 
IComparable ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ .NET Frameаork ɩɪɢ ɫɨɪɬɢɪɚɧɟ ɧɚ ɦɚɫɢɜɢ ɢ ɤɨɥɟɤɰɢɢ ɢ ɩɪɢ ɧяɤɨɢ ɞɪɭɝɢ 
ɨɩɟɪɚɰɢɢ, ɢɡɢɫɤɜɚɳɢ ɫɪɚɜɧɟɧɢɟ ɩɨ ɝɨɥɟɦɢɧɚ.  
Сɢɫɬеɦɧɢ ɢɦɩɥеɦеɧɬаɰɢɢ ɧа IComparable  
IComparable ɟ ɢɦɩɥɟɦɟɧɬɢɪɚɧ ɨɬ ɦɧɨɝɨ ɫɢɫɬɟɦɧɢ .NET ɬɢɩɨɜɟ, ɤɚɬɨ ɧɚɩɪɢɦɟɪ ɨɬ ɩɪɢɦɢɬɢɜɧɢɬɟ 
ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ System.Char, System.Int32, System.Single, System.Double, ɨɬ ɫɢɦɜɨɥɧɢɬɟ ɧɢɡɨɜɟ 
(System.String) ɢ ɨɬ ɢɡɛɪɨɟɧɢɬɟ ɬɢɩɨɜɟ (System.Enum). Ɍɨɜɚ ɭɥɟɫɧяɜɚ ɪɚɡɪɚɛɨɬɱɢɰɢɬɟ ɩɪɢ 
ɜɫɟɤɢɞɧɟɜɧɚɬɚ ɢɦ ɪɚɛɨɬɚ ɢ ɱɟɫɬɨ ɩɴɬɢ ɢɦ ɫɩɟɫɬяɜɚ ɢɡɥɢɲɧɢ ɭɫɢɥɢя. 

Иɧɬеɪфеɣɫɢɬе IEnumerable ɢ IEnumerator  
В ɩɪɨɝɪɚɦɢɪɚɧɟɬɨ ɫɟ ɫɪɟɳɚɬ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɫɴɞɴɪɠɚɬ ɦɧɨɝɨ ɧɚ ɛɪɨɣ ɢɧ-ɫɬɚɧɰɢɢ ɧɚ ɞɪɭɝɢ ɬɢɩɨɜɟ. Ɍɚɤɢɜɚ 
ɬɢɩɨɜɟ ɫɟ ɧɚɪɢɱɚɬ ɤɨɧɬеɣɧеɪɢ ɢɥɢ ɨɳɟ ɤɨɥеɤɰɢɢ. Кɨɥɟɤɰɢɢ ɧɚɩɪɢɦɟɪ ɫɚ ɦɚɫɢɜɢɬɟ, ɡɚɳɨɬɨ ɫɴɞɴɪɠɚɬ 
ɦɧɨɝɨ ɧɚ ɛɪɨɣ ɟɞɧɚɤɜɢ ɟɥɟɦɟɧɬɢ.  
Чɟɫɬɨ ɩɴɬɢ ɫɟ ɧɚɥɚɝɚ ɞɚ ɫɟ ɨɛɯɨɞяɬ ɜɫɢɱɤɢ ɟɥɟɦɟɧɬɢ ɧɚ ɞɚɞɟɧa ɤɨɥɟɤɰɢя. Ɂɚ ɞɚ ɫɬɚɜɚ ɬɨɜɚ ɩɨ ɫɬɚɧɞɚɪɬɟɧ 
ɧɚɱɢɧ, ɜ .NET Frameаork ɫɚ ɞɟɮɢɧɢɪɚɧɢ ɢɧɬɟɪɮɟɣɫɢɬɟ IEnumerable ɢ IEnumerator.  
Иɧɬеɪфеɣɫъɬ IEnumerable  
ɂɧɬɟɪɮɟɣɫɴɬ System.IEnumerable ɫɟ ɢɦɩɥɟɦɟɧɬɢɪɚ ɨɬ ɤɨɥɟɤɰɢɢ ɢ ɞɪɭɝɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɩɨɞɞɴɪɠɚɬ 
ɨɩɟɪɚɰɢяɬɚ "ɨɛɯɨɠɞɚɧɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ ɢɦ ɜ ɧяɤɚɤɴɜ ɪɟɞ". Ɍɨɡɢ ɢɧɬɟɪɮɟɣɫ ɞɟɮɢɧɢɪɚ ɫɚɦɨ ɟɞɢɧ ɦɟɬɨɞ – 
ɦɟɬɨɞɴɬ GetEnumerator(). Ɍɨɣ ɜɪɴɳɚ ɢɬɟɪɚɬɨɪ (ɢɧɫɬɚɧɰɢя ɧɚ IEnumerator) ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ 
ɧɚ ɞɚɞɟɧɢя ɨɛɟɤɬ.  
Оɛɟɤɬɢɬɟ, ɩɨɞɞɴɪɠɚɳɢ IEnumerable ɢɧɬɟɪɮɟɣɫɚ, ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢяɬɚ foreach ɜ C# ɡɚ 
ɨɛɯɨɠɞɚɧɟ ɧɚ ɜɫɢɱɤɢɬɟ ɢɦ ɟɥɟɦɟɧɬɢ.  
ɂɧɬɟɪɮɟɣɫɴɬ IEnumerable ɟ ɪɟɚɥɢɡɢɪɚɧ ɨɬ ɦɧɨɝɨ ɫɢɫɬɟɦɧɢ .NET ɬɢɩɨɜɟ, ɤɚɬɨ System.Array, 

System.String, ArrayList, Hashtable, Stack, Queue, SortedList ɢ ɞɪ. ɫ ɰɟɥ ɞɚ ɫɟ ɭɥɟɫɧɢ ɪɚɛɨɬɚɬɚ ɫ ɬяɯ. 

Иɧɬеɪфеɣɫъɬ IEnumerator  
ɂɧɬɟɪɮɟɣɫɴɬ System.IEnumerator ɢɦɩɥɟɦɟɧɬɢɪɚ ɨɛɯɨɠɞɚɧɟ ɧɚ ɜɫɢɱɤɢ ɟɥɟɦɟɧɬɢ ɧɚ ɤɨɥɟɤɰɢɢ ɢ ɞɪɭɝɢ 
ɬɢɩɨɜɟ. Ɍɨɣ ɪɟɚɥɢɡɢɪɚ ɩɪɨɫɬ ɢɬɟɪɚɬɨɪ ɱɪɟɡ ɫɥɟɞɧɢɬɟ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ:  
- ɋɜɨɣɫɬɜɨ Current – ɜɪɴɳɚ ɬɟɤɭɳɢя ɟɥɟɦɟɧɬ.  

- Мɟɬɨɞ bool MoveNext() – ɩɪɟɦɢɧɚɜɚ ɤɴɦ ɫɥɟɞɜɚɳɢя ɟɥɟɦɟɧɬ ɢ ɜɪɴɳɚ true, ɚɤɨ ɬɨɣ ɟ ɜɚɥɢɞɟɧ.  

- Мɟɬɨɞ Reset() – ɩɪɟɦɟɫɬɜɚ ɢɬɟɪɚɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɩɪɟɞɢ ɩɴɪɜɢя ɟɥɟɦɟɧɬ (ɭɫɬɚɧɨɜяɜɚ ɝɨ ɜ ɧɚɱɚɥɧɨ 
ɫɴɫɬɨяɧɢɟ).  
 



59. Пɪɨɛɥеɦи ɩɪи ɩɪиɫɜɨяɜɚɧе и ɫъɜɦеɫɬиɦɨɫɬ ɧɚ ɬиɩɨɜеɬе. 

Ɇɚɤɚɪ С# ɞɚ ɧɟ ɢɧɢɰɢɚɥɢɡɢɪɚ ɚɜɬɨɦɚɬɢɱɧɨ ɥɨɤɚɥɧɢɬɟ ɩɪɨɦɟɧɥɢɜɢ, ɤɨɦɩɢɥɚɬɨɪɴɬ ɩɪɟɞɭɩɪɟɠɞɚɜɚ ɡɚ 
ɧɟɩɪɚɜɢɥɧɨɬɨ ɢɦ ɢɡɩɨɥɡɜɚɧɟ. ɇɚɩɪɢɦɟɪ ɫɥɟɞɧɢɹɬ ɤɨɞ ɳɟ ɩɪɟɞɢɡɜɢɤɚ ɝɪɟɲɤɚ ɩɪɢ ɨɩɢɬ ɡɚ ɤɨɦɩɢɥɚɰɢɹ:  
 

 
 

Пɪɟɨɛɪɚɡɭɜɚɧɟɬɨ ɧɚ ɬɢɩɨɜɟ ɫɴɳɨ ɟ ɛɟɡɨɩɚɫɧɨ. CLR ɧɟ ɩɨɡɜɨɥɹɜɚ ɞɚ ɫɟ ɢɡɜɴɪɲɢ ɧɟɜɚɥɢɞɧɨ 
ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ ɬɢɩɨɜɟ – ɞɚ ɫɟ ɩɪɟɨɛɪɚɡɭɜɚ ɩɪɨɦɟɧɥɢɜɚ ɨɬ ɞɚɞɟɧ ɬɢɩ ɤɴɦ ɩɪɨɦɟɧɥɢɜɚ ɨɬ ɬɢɩ, ɤɨɣɬɨ ɧɟ ɟ 
ɫɴɜɦɟɫɬɢɦ ɫ ɩɴɪɜɢɹ. Пɪɢ ɨɩɢɬ ɞɚ ɛɴɞɟ ɧɚɩɪɚɜɟɧɨ ɬɨɜɚ, ɜɴɡɧɢɤɜɚ ɢɡɤɥɸɱɟɧɢɟ.  
 

ɇɟɹɜɧɨɬɨ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ ɬɢɩɨɜɟ ɟ ɪɚɡɪɟɲɟɧɨ ɫɚɦɨ ɡɚ ɫɴɜɦɟɫɬɢɦɢ ɬɢɩɨɜɟ, ɤɨɝɚɬɨ ɧɟ ɟ ɜɴɡɦɨɠɧɚ ɡɚɝɭɛɚ 
ɧɚ ɢɧɮɨɪɦɚɰɢɹ. Пɪɢ ɹɜɧɨ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ ɬɢɩɨɜɟ, ɚɤɨ ɬɟ ɧɟ ɫɚ ɫɴɜɦɟɫɬɢɦɢ, ɫɟ ɯɜɴɪɥɹ 
InvaliНCastEбМeption ɩɨ ɜɪɟɦɟ ɧɚ ɢɡɩɴɥɧɟɧɢɟ. ɇɚɩɪɢɦɟɪ ɫɥɟɞɧɢɹɬ ɤɨɞ ɩɪɟɞɢɡɜɢɤɜɚ ɢɡɤɥɸɱɟɧɢɟ ɩɨ ɜɪɟɦɟ 
ɧɚ ɢɡɩɴɥɧɟɧɢɟ: 



60.Ⱦɟɥɟɝаɬɢ. Ⱦɟфɢɧɢɪаɧɟ, ɢɡɩɨɥɡɜаɧɟ. 
Ⱦɟɥɟɝаɬɢɬɟ ɫɚ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɨɩɢɫɜɚɬ ɫɢɝɧɚɬɭɪɚɬɚ ɧɚ ɞɚɞɟɧ ɦɟɬɨɞ (ɛɪɨя, ɬɢɩɚ ɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɧɨɫɬɬɚ ɧɚ ɩɚɪɚɦɟɬɪɢɬɟ ɦɭ) ɢ ɜɪɴɳɚɧɢя ɨɬ ɧɟɝɨ ɬɢɩ. Ɇɨɝɚɬ ɞɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɤɚɬɨ "ɨɛɜɢɜɤɢ" 
ɧɚ ɦɟɬɨɞɢ - ɬɟ ɩɪɟɞɫɬɚɜɥяɜɚɬ ɫɬɪɭɤɬɭɪɢ ɨɬ ɞɚɧɧɢ, ɤɨɢɬɨ ɩɪɢɟɦɚɬ ɤɚɬɨ ɫɬɨɣɧɨɫɬ ɦɟɬɨɞɢ, ɨɬɝɨɜɚɪяɳɢ ɧɚ 
ɨɩɢɫɚɧɚɬɚ ɨɬ ɞɟɥɟɝɚɬɚ ɫɢɝɧɚɬɭɪɚ ɢ ɜɪɴɳɚɧ ɬɢɩ.  
Ⱦɟɥɟɝɚɬɴɬ ɫɟ ɢɧɫɬɚɧɰɢɪɚ ɤɚɬɨ ɤɥɚɫ ɢ ɦɟɬɨɞɴɬ ɫɟ ɩɨɞɚɜɚ ɤɚɬɨ ɩɚɪɚɦɟɬɴɪ ɧɚ ɤɨɧɫɬɪɭɤɬɨɪɚ. Вɴɡɦɨɠɧɨ ɟ 
ɞɟɥɟɝɚɬɴɬ ɞɚ ɫɨɱɢ ɤɴɦ ɩɨɜɟɱɟ ɨɬ ɟɞɢɧ ɦɟɬɨɞ, ɧɨ ɧɚ ɬɨɜɚ ɳɟ ɫɟ ɫɩɪɟɦ ɩɨɞɪɨɛɧɨ ɦɚɥɤɨ ɩɨ-ɧɚɬɚɬɴɤ.  

ɋɴɳɟɫɬɜɭɜɚ ɢɡɜɟɫɬɧɚ ɩɪɢɥɢɤɚ ɦɟɠɞɭ ɞɟɥɟɝɚɬɢɬɟ ɢ ɭɤɚɡɚɬɟɥɢɬɟ ɤɴɦ ɮɭɧɤ-ɰɢɢ ɜ ɞɪɭɝɢ ɟɡɢɰɢ, ɧɚɩɪɢɦɟɪ 
PasМal, C, C++, ɬɴɣ ɤɚɬɨ ɩɨɫɥɟɞɧɢɬɟ ɩɪɟɞ-ɫɬɚɜɥяɜɚɬ ɬɢɩɢɡɢɪɚɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɮɭɧɤɰɢя. Ⱦɟɥɟɝɚɬɢɬɟ ɫɴɳɨ 
ɫɴɞɴɪɠɚɬ ɫɢɥɧɨ ɬɢɩɢɡɢɪɚɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɮɭɧɤɰɢя, ɧɨ ɬɟ ɫɚ ɢ ɧɟɳɨ ɩɨɜɟɱɟ – ɬɟ ɫɚ ɧɚɩɴɥɧɨ ɨɛɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɚɧɢ. ɇɚ ɩɪɚɤɬɢɤɚ ɞɟɥɟɝɚɬɢɬɟ ɩɪɟɞɫɬɚɜɥяɜɚɬ ɤɥɚɫɨɜɟ. ɂɧɫɬɚɧɰɢяɬɚ ɧɚ ɟɞɢɧ ɞɟɥɟɝɚɬ ɦɨɠɟ ɞɚ 
ɫɴɞɴɪɠɚ ɜ ɫɟɛɟ ɫɢ ɤɚɤɬɨ ɢɧɫɬɚɧɰɢя ɧɚ ɨɛɟɤɬ, ɬɚɤɚ ɢ ɦɟɬɨɞ.  
ȿɞɧɨ ɨɬ ɨɫɧɨɜɧɢɬɟ ɩɪɢɥɨɠɟɧɢя ɧɚ ɞɟɥɟɝɚɬɢɬɟ ɟ ɪɟɚɥɢɡɚɰɢяɬɚ ɧɚ "ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢя", ɬ.ɧɚɪ. МallbaМks. 
ɂɞɟяɬɚ ɟ ɞɚ ɫɟ ɩɪɟɞɚɞɟ ɪɟɮɟɪɟɧɰɢя ɤɴɦ ɦɟɬɨɞ, ɤɨɣɬɨ ɞɚ ɛɴɞɟ ɢɡɜɢɤɚɧ ɩɨ-ɤɴɫɧɨ. Ɍɚɤɚ ɦɨɠɟ ɞɚ ɫɟ 
ɨɫɴɳɟɫɬɜɢ ɧɚɩɪɢɦɟɪ ɚɫɢɧɯɪɨɧɧɚ ɨɛɪɚɛɨɬɤɚ – ɨɬ ɞɚɞɟɧ ɤɨɞ ɢɡɜɢɤɜɚɦɟ ɦɟɬɨɞ, ɤɚɬɨ ɦɭ ɩɨɞɚɜɚɦɟ МallbaМk 
ɦɟɬɨɞ ɢ ɩɪɨɞɴɥɠɚɜɚɦɟ ɪɚɛɨɬɚ, ɚ ɢɡɜɢɤɚɧɢяɬ ɦɟɬɨɞ ɢɡɜɢɤɜɚ МallbaМk ɦɟɬɨɞɚ ɤɨɝɚɬɨ ɟ ɧɟɨɛɯɨɞɢɦɨ. ɋɴɫ 
ɫɪɟɞɫɬɜɚɬɚ ɧɚ ɞɟɥɟɝɚ-ɬɢɬɟ ɟ ɜɴɡɦɨɠɧɨ ɞɚɞɟɧ ɤɥɚɫ ɞɚ ɩɨɡɜɨɥɢ ɧɚ ɩɨɬɪɟɛɢɬɟɥɢɬɟ ɫɢ ɞɚ ɩɪɟɞɨɫ-ɬɚɜяɬ 
ɦɟɬɨɞ, ɢɡɜɴɪɲɜɚɳ ɫɩɟɰɢɮɢɱɧɚ ɨɛɪɚɛɨɬɤɚ, ɤɚɬɨ ɩɨ ɬɨɡɢ ɧɚɱɢɧ ɨɛɪɚɛɨɬɤɚɬɚ ɧɟ ɫɟ ɮɢɤɫɢɪɚ 
ɩɪɟɞɜɚɪɢɬɟɥɧɨ.Ⱦɟɥɟɝɚɬɢɬɟ ɜ .NET FramОаork ɫɚ ɫɩɟɰɢɚɥɧɢ ɤɥɚɫɨɜɟ, ɤɨɢɬɨ ɧɚɫɥɟɞяɜɚɬ System.Delegate 

ɢɥɢ System.MulticastDelegate. Ɉɬ ɬɟɡɢ ɤɥɚɫɨɜɟ ɨɛɚɱɟ яɜɧɨ ɦɨɝɚɬ ɞɚ ɧɚɫɥɟɞяɜɚɬ ɫɚɦɨ CLR ɢ 
ɤɨɦɩɢɥɚɬɨɪɴɬ. Вɫɴɳɧɨɫɬ, ɬɟ ɧɟ ɫɚ ɨɬ ɬɢɩ ɞɟɥɟɝɚɬ – ɬɟɡɢ ɤɥɚɫɨɜɟ ɫɟ ɢɡɩɨɥɡɜɚɬ, ɡɚ ɞɚ ɫɟ ɧɚɫɥɟɞяɜɚɬ ɨɬ ɬяɯ 
ɬɢɩɨɜɟ ɞɟɥɟɝɚɬ. 

Вɫɟɤɢ ɞɟɥɟɝɚɬ ɢɦɚ "ɫɩɢɫъɤ ɧа ɢɡɜɢɤɜаɧɟ" (invocation list), ɤɨɣɬɨ ɩɪɟɞɫɬɚɜɥяɜɚ ɧɚɪɟɞɟɧɨ ɦɧɨɠɟɫɬɜɨ 
ɞɟɥɟɝɚɬɢ, ɤɚɬɨ ɜɫɟɤɢ ɟɥɟɦɟɧɬ ɨɬ ɧɟɝɨ ɫɴɞɴɪɠɚ ɤɨɧɤɪɟɬɟɧ ɦɟɬɨɞ, ɪɟɮɟɪɢɪɚɧ ɨɬ ɞɟɥɟɝɚɬɚ. Ⱦɟɥɟɝɚɬɢɬɟ ɦɨɝɚɬ 
ɞɚ ɛɴɞɚɬ ɟɞɢɧɢɱɧɢ ɢ ɦɧɨɠɟɫɬɜɟɧɢ.  
 

ȿɞɢɧɢчɧɢɬɟ ɞɟɥɟɝаɬɢ ɧɚɫɥɟɞяɜɚɬ ɤɥɚɫɚ System.Delegate. Ɍɟɡɢ ɞɟɥɟɝɚɬɢ ɢɡɜɢɤɜɚɬ ɬɨɱɧɨ ɟɞɢɧ ɦɟɬɨɞ. В 
ɫɩɢɫɴɤɚ ɫɢ ɧɚ ɢɡɜɢɤɜɚɧɟ ɢɦɚɬ ɟɞɢɧɫɬɜɟɧ ɟɥɟɦɟɧɬ, ɫɴɞɴɪɠɚɳ ɪɟɮɟɪɟɧɰɢя ɤɴɦ ɦɟɬɨɞ.  
ɧɨɠɟɫɬɜɟɧɢ (multicast) ɞɟɥɟɝаɬɢ  
Мɧɨɠɟɫɬɜɟɧɢɬɟ ɞɟɥɟɝаɬɢ ɧɚɫɥɟɞяɜɚɬ ɤɥɚɫɚ System.MulticastDelegate, ɤɨɣɬɨ ɨɬ ɫɜɨя ɫɬɪɚɧɚ ɟ ɧɚɫɥɟɞɧɢɤ 
ɧɚ ɤɥɚɫɚ ɧɚ System.Delegate. Ɍɟ ɦɨɝɚɬ ɞɚ ɜɢɤɚɬ ɟɞɢɧ ɢɥɢ ɩɨɜɟɱɟ ɦɟɬɨɞɚ. Ɍɟɯɧɢɬɟ ɫɩɢɫɴɰɢ ɧɚ ɢɡɜɢɤɜɚɧɟ 
ɫɴɞɴɪ-ɠɚɬ ɦɧɨɠɟɫɬɜɨ ɟɥɟɦɟɧɬɢ, ɜɫɟɤɢ ɪɟɮɟɪɢɪɚɳ ɦɟɬɨɞ. В ɬяɯ ɦɨɠɟ ɟɞɢɧ ɢ ɫɴɳ ɦɟɬɨɞ ɞɚ ɫɟ ɫɪɟɳɚ 
ɩɨɜɟɱɟ ɨɬ ɜɟɞɧɴɠ. ɉɪɢ ɢɡɜɢɤɜɚɧɟ ɞɟɥɟɝɚɬɴɬ ɚɤɬɢɜɢɪɚ ɜɫɢɱɤɢ ɪɟɮɟɪɢɪɚɧɢ ɦɟɬɨɞɢ. Ɇɧɨɠɟɫɬɜɟɧɢɬɟ 
ɞɟɥɟɝɚɬɢ ɦɨɝɚɬ ɞɚ ɭɱɚɫɬɜɚɬ ɜ ɤɨɦɛɢɧɢɪɚɳɢ ɨɩɟɪɚɰɢɢ.  
ȿɡɢɤɴɬ C# ɫɴɞɴɪɠɚ ɡɚɩɚɡɟɧɚɬɚ ɞɭɦɚ delegate, ɱɪɟɡ ɤɨяɬɨ ɫɟ ɞɟɤɥɚɪɢɪɚ ɞɟɥɟɝɚɬ. ɉɪɢ ɬɚɡɢ ɞɟɤɥɚɪɚɰɢя 
ɤɨɦɩɢɥɚɬɨɪɴɬ ɚɜɬɨɦɚɬɢɱɧɨ ɧɚɫɥɟɞяɜɚ ɬɢɩɚ MulticastDelegate., ɬ.ɟ. ɫɴɡɞɚɜɚ ɦɧɨɠɟɫɬɜɟɧ ɞɟɥɟɝɚɬ. Ɂɚɬɨɜɚ 
ɳɟ ɨɛɴɪɧɟɦ ɩɨ-ɝɨɥяɦɨ ɜɧɢɦɚɧɢɟ ɢɦɟɧɧɨ ɧɚ ɬɨɡɢ ɜɢɞ ɞɟɥɟɝɚɬɢ. 



 



МȍȚȈ-ȌȈȕȕȐȚȍ ȖȗȐșȊȈȚ ȘȈȏȓȐȟȕȐ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ ȕȈ ȈșȍȔȉȓȐȚȈȚȈ Ȑ șȢȌȢȘȎȐȔȖȚȖ 
Ȋ Țяȝх  
- ȐȔȍ ȕȈ ȈșȍȔȉȓȐȚȖ гȕȈȗȘȐȔȍȘ System.Windows.Forms)  

- ȊȍȘșȐяз șȢșȚȖяȡȈ șȍ ȖȚ п ȟȐșȓȈ гȕȈȗȘȐȔȍȘ 1.0.5000.0)  

- ȓȖȒȈȓȐȏȈȞȐяз ȖȗȐșȊȈȡȈ ȍȏȐȒ Ȑ ȒțȓȚțȘȈ гȕȈȗȘȐȔȍȘ ȕȍțȚȘȈȓȕȈ ȐȓȐ en-US ȐȓȐ 
bg-BG)  

- ȞȐȜȘȖȊ ȗȖȌȗȐș ȕȈ șȢȏȌȈȚȍȓя гȕȍȏȈȌȢȓȎȐȚȍȓȍȕд  

- ȐȏȐșȒȊȈȕȐя ȒȢȔ ȗȘȈȊȈȚȈ ȏȈ ȐȏȗȢȓȕȍȕȐȍ  

- ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȌȘțȋȐ ȈșȍȔȉȓȐȚȈ гȖȗȐșȈȕȐ ș ȚȖȟȕȖȚȖ ȐȔȍ Ȑ ȊȍȘșȐяд  

- ȍȒșȗȖȘȚȐȘȈȕȐ ȚȐȗȖȊȍ  

- șȗȐșȢȒ șȢș ȌȍȜȐȕȐȘȈȕȐȚȍ ȒȓȈșȖȊȍз ȐȕȚȍȘȜȍȑșȐз ȚȐȗȖȊȍз ȉȈȏȖȊȐ ȒȓȈșȖȊȍз 
ȐȔȗȓȍȔȍȕȚȐȘȈȕȐ ȐȕȚȍȘȜȍȑșȐ Ȑ Țйȕй  

- șȗȐșȢȒ ș ȌȍȜȐȕȐȘȈȕȐȚȍ ȘȍșțȘșȐ  
 

ОșȊȍȕ ȚȍȏȐ ȌȈȕȕȐ ȏȈ ȊșȍȒȐ ȒȓȈșз ȐȕȚȍȘȜȍȑș ȐȓȐ ȌȘțȋ ȚȐȗз ȒȖȑȚȖ ȍ ȌȍȜȐȕȐȘȈȕ Ȋ 
ȈșȍȔȉȓȐȚȖз șȍ șȢȌȢȘȎȈ Ȑ șȓȍȌȕȈȚȈ ȐȕȜȖȘȔȈȞȐях  
- ȖȗȐșȈȕȐȍ ȕȈ ȟȓȍȕ-ȗȘȖȔȍȕȓȐȊȐȚȍз șȊȖȑșȚȊȈȚȈ Ȑ ȔȍȚȖȌȐȚȍ Ȋ ȚȐȗȖȊȍȚȍ  

- ȖȗȐșȈȕȐȍ ȕȈ ȗȈȘȈȔȍȚȘȐ ȕȈ ȔȍȚȖȌȐȚȍз ȊȘȢȡȈȕȈ șȚȖȑȕȖșȚ ȕȈ ȔȍȚȖȌȈ ȏȈ ȊșȍȒȐ 
ȔȍȚȖȌ  

- ȗȘȐȓȖȎȍȕȐ ȈȚȘȐȉțȚȐ ȒȢȔ ȈșȍȔȉȓȐȚȖз ȔȍȚȖȌȐȚȍ Ȑ ȌȘțȋȐȚȍ ȍȓȍȔȍȕȚȐ ȖȚ ȒȖȌȈ  
 



Аɫɟɦɛɥиɬɚɬɚ ɜ .NET Frameаork 
Аɫɟɦɛɥиɬɚɬɚ șȈ ȖșȕȖȊȕȈ șȢșȚȈȊȕȈ ȟȈșȚ ȕȈ ȊșȍȒȐ șȖȜȚțȍȘȍȕ ȗȘȖȌțȒȚз 
ȉȈȏȐȘȈȕ ȕȈ йNET Frameworkй Ǻȍ șȈ ȕȈȑ-ȔȈȓȒȈȚȈ Ȑ ȖșȕȖȊȕȈ ȟȈșȚ ȗȘȐ ȘȈȏ- 

ȗȘȖșȚȘȈȕȍȕȐȍ ȕȈ йNET ȗȘȐȓȖȎȍȕȐȧй АșȍȔȉȓȐȚȈȚȈ șȍ șȢșȚȖȧȚ ȖȚ ȒȖȔȗȐȓȐ- 

ȘȈȕȐ йNET ȚȐȗȖȊȍ гȐȕȚȍȘȜȍȑșȐз ȒȓȈșȖȊȍз șȚȘțȒȚțȘȐ Ȑ ȌȘйдз ȔȍȚȈȌȈȕȕȐ Ȑ 

ȘȍșțȘșȐ г.bmp, .jpeg, .ico ȜȈȑȓȖȊȍз .resource Ȑ .resx ȘȍșțȘșȐ Ȑ ȌȘțȋȐдй 
КȖȔȗȐȓȐȘȈȕȐȚȍ ȚȐȗȖȊȍ ȗȘȍȌșȚȈȊȓȧȊȈȚ ȐȏȗȢȓȕȐȔ ȗȘȖȋȘȈȔȍȕ ȒȖȌ ȊȢȊ ȊȐȌ ȕȈ 
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