
2. Вɴɜɟɞɟɧɢɟ ɜ .NET ɫɪɟɞɚ. .NET ПramОаorФ ɚɪɯɢɬɟɤɬɭɪɚ. ɉɨɞɞɴɪɠɚɧɟ ɧɚ ɟɞɢɧɧɚ ɟɡɢɤɨɜɚ ɫɪɟɞɚ. 
MТМrosoПt ɞɟɮɢɧɢɪɚɬ ɩɥɚɬɮɨɪɦɚɬɚ .NET ɤɚɬɨ ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɬɟɯɧɨɥɨɝɢɢ..NET ɩɥɚɬɮɨɪɦɚɬɚ ɨɫɢɝɭɪɹɜɚ ɫɬɚɧɞɚɪɬɢɡɢɪɚɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɡɚ ɪɚɡɪɚɛɨɬɤɚ, 
ɢɡɩɨɥɡɜɚɧɟ, ɯɨɫɬɢɧɝ ɢ ɢɧɬɟɝɪɚɰɢɹ ɧɚ .NET ɩɪɢɥɨɠɟɧɢɹ ɢ БML ɭɟɛ ɭɫɥɭɝɢ, ɛɚɡɢɪɚɧɚ ɧɚ .NET ɫɴɪɜɴɪɢɬɟ ɧɚ MТМrosoПt, ɫɪɟɞɫɬɜɚɬɚ ɡɚ ɪɚɡɪɚɛɨɬɤɚ . 
Кɨɦɩɨɧɟɧɬɢ ɧɚ .NET FramОаorФ  
Ɇɨɠɟɦ ɞɚ ɪɚɡɞɟɥɢɦ .NET FramОаork ɧɚ ɞɜɚ ɨɫɧɨɜɧɢ ɤɨɦɩɨɧɟɧɬɚ:  
- Common Language Runtime (CLR) – ɫɪɟɞɚɬɚ, ɜ ɤɨɹɬɨ ɫɟ ɢɡɩɴɥɧɹɜɚ ɭɩɪɚɜɥɹɜɚɧɢɹɬ ɤɨɞ ɧɚ .NET ɩɪɢɥɨɠɟɧɢɹɬɚ. ɉɪɟɞɫɬɚɜɥɹɜɚ ɜɢɪɬɭɚɥɧɚ ɦɚɲɢɧɚ, ɤɨɹɬɨ 
ɤɨɧɬɪɨɥɢɪɚɧɨ ɢɡɩɴɥɧɹɜɚ .NET ɤɨɞɚ ɢ ɨɫɢɝɭɪɹɜɚ ɪɚɡɥɢɱɧɢ ɭɫɥɭɝɢ, ɤɚɬɨ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɫɢɝɭɪɧɨɫɬɬɚ, ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬɬɚ ɢ ɞɪ. 

- Framework Class Library (FCL) – ɩɪɟɞɫɬɚɜɥɹɜɚ ɨɫɧɨɜɧɚɬɚ ɛɢɛɥɢɨɬɟɤɚ ɨɬ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɩɪɢ ɢɡɝɪɚɠɞɚɧɟɬɨ ɧɚ .NET ɩɪɢɥɨɠɟɧɢɹ. ɋɴɞɴɪɠɚ 
ɨɫɧɨɜɧɚɬɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɡɚ ɪɚɡɪɚɛɨɬɤɚ, ɧɟɨɛɯɨɞɢɦɚ ɡɚ ɩɨɜɟɱɟɬɨ ɩɪɢɥɨɠɟɧɢɹ, ɤɚɬɨ ɜɯɨɞ/ɢɡɯɨɞ, ɜɪɴɡɤɚ ɫ ɛɚɡɢ ɞɚɧɧɢ, ɪɚɛɨɬɚ ɫ БML, ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɭɟɛ 
ɩɪɢɥɨɠɟɧɢɹ, ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɭɟɛ ɭɫɥɭɝɢ, ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɝɪɚɮɢɱɟɧ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ ɢ ɞɪ.  
Аɪɯɢɬɟɤɬɭɪɚ ɧɚ .NET FramОаorФ  
Ⱥɪɯɢɬɟɤɬɭɪɚɬɚ ɧɚ .NET FramОаork ɱɟɫɬɨ ɩɴɬɢ ɫɟ ɪɚɡɝɥɟɠɞɚ ɧɚ ɧɢɜɚ, ɤɚɤɬɨ ɬɨɜɚ ɟ : 
Ɉɩɟɪɚɰɢɨɧɧɚ ɫɢɫɬɟɦɚ  
Ɉɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɹɜɚ ɪɟɫɭɪɫɢɬɟ, ɩɪɨɰɟɫɢɬɟ ɢ ɩɨɬɪɟɛɢɬɟɥɢɬɟ ɧɚ ɦɚɲɢɧɚɬɚ. Ɍɹ ɩɪɟɞɨɫɬɚɜɹ ɢ ɧɹɤɨɢ ɭɫɥɭɝɢ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ ɤɚɬɨ ɧɚɩɪɢɦɟɪ: 
COM+, MSMQ, IIS, АMI ɢ ɞɪɭɝɢ.  
ɋɪɟɞɚɬɚ, ɤɨɹɬɨ ɢɡɩɴɥɧɹɜɚ .NET ɩɪɢɥɨɠɟɧɢɹɬɚ (CLR), ɟ ɨɛɢɤɧɨɜɟɧ ɩɪɨɰɟɫ ɜ ɨɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ ɢ ɫɟ ɭɩɪɚɜɥɹɜɚ ɨɬ ɧɟɹ, ɤɚɤɬɨ ɨɫɬɚɧɚɥɢɬɟ ɩɪɨɰɟɫɢ. 
Common Language Runtime  
Ɉɛɳɚɬɚ ɫɪɟɞɚ ɡɚ ɢɡɩɴɥɧɟɧɢɟ Common LanРuaРО RuntТmО (CLR) ɭɩɪɚɜɥɹɜɚ ɩɪɨɰɟɫɚ ɧɚ ɢɡɩɴɥɧɟɧɢɟ ɧɚ .NET ɤɨɞ. Ɍɹ ɫɟ ɝɪɢɠɢ ɡɚ ɡɚɞɟɥɹɧɟ ɢ ɨɫɜɨɛɨɠ
ɞɚɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, ɭɩɪɚɜɥɹɜɚ ɤɨɧɤɭɪɟɧɬɧɨɫɬɬɚ, ɝɪɢɠɢɬɟ ɡɚ ɫɢɝɭɪɧɨɫɬɬɚ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ ɢ ɢɡɩɴɥɧɹɜɚ ɞɪɭɝɢ ɜɚɠɧɢ ɡɚɞɚɱɢ, ɫɜɴɪɡɚɧɢ ɫ ɢɡɩɴɥɧɟɧɢɟɬɨ ɧɚ 
ɤɨɞɚ.  
Base Class Library  
BCL ɩɪɟɞɫɬɚɜɥɹɜɚ ɛɨɝɚɬɚ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɚ ɛɢɛɥɢɨɬɟɤɚ ɫ ɨɫɧɨɜɧɢ ɤɥɚ-ɫɨɜɟ, ɤɨɢɬɨ ɨɫɢɝɭɪɹɜɚɬ ɛɚɡɨɜɚ ɫɢɫɬɟɦɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ. BCL ɨɫɢɝɭɪɹɜɚ ɜɯɨɞ
ɢɡɯɨɞ, ɪɚɛɨɬɚ ɫ ɤɨɥɟɤɰɢɢ, ɫɢɦɜɨɥɧɢ ɧɢɡɨɜɟ, ɦɪɟɠɨɜɢ ɪɟɫɭɪɫɢ, ɫɢɝɭɪɧɨɫɬ, ɨɬɞɚɥɟɱɟɧɨ ɢɡɜɢɤɜɚɧɟ, ɦɧɨɝɨɧɢɲɤɨɜɨɫɬ ɢ ɞɪ.  
ADO.NET ɢ XML  
ɋɥɨɹɬ ɧɚ ADO.NET ɢ БML ɩɪɟɞɨɫɬɚɜɹ ɭɞɨɛɟɧ ɧɚɱɢɧ ɡɚ ɪɚɛɨɬɚ ɫ ɪɟɥɚɰɢɨɧɧɢ ɢ ɞɪɭɝɢ ɛɚɡɢ ɨɬ ɞɚɧɧɢ ɢ ɫɪɟɞɫɬɜɚ ɡɚ ɨɛɪɚɛɨɬɤɚ ɧɚ БML. 
ȿɡɢɰɢ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ  
.NET FramОаork ɩɨɡɜɨɥɹɜɚ ɧɚ ɪɚɡɪɚɛɨɬɱɢɤɚ ɞɚ ɢɡɩɨɥɡɜɚ ɪɚɡɥɢɱɧɢ ɟɡɢɰɢ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ, ɤɚɤɬɨ ɢ ɞɚ ɢɧɬɟɝɪɢɪɚ ɜ ɟɞɧɨ ɩɪɢɥɨɠɟɧɢɟ ɤɨɦɩɨɧɟɧɬɢ, 
ɪɚɡɪɚɛɨɬɜɚɧɢ ɧɚ ɪɚɡɥɢɱɧɢ ɟɡɢɰɢ. ȼɴɡɦɨɠɧɨ ɟ ɞɨɪɢ ɤɥɚɫ, ɧɚɩɢɫɚɧ ɧɚ ɟɞɢɧ ɟɡɢɤ, ɞɚ ɛɴɞɟ ɧɚɫɥɟɞɟɧ ɢ ɪɚɡɲɢɪɟɧ ɨɬ ɤɥɚɫ, ɧɚɩɢɫɚɧ ɧɚ ɞɪɭɝ ɟɡɢɤ. 
MТМrosoПt .NET FramОаork ɩɨɞɞɴɪɠɚ ɫɬɚɧɞɚɪɬɧɨ ɟɡɢɰɢɬɟ C#, VB.NET, ManaРОН C++ ɢ J#.ɋɴɜɦɟɫɬɢɦɨɫɬɬɚ ɧɚ ɟɡɢɰɢɬɟ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ ɜ .NET FramОаork 
ɫɟ ɞɴɥɠɢ ɧɚ ɚɪɯɢɬɟɤɬɭɪɧɢ ɪɟɲɟɧɢɹ, ɤɨɢɬɨ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɜ ɞɟɬɚɣɥɢ ɫɥɟɞ ɦɚɥɤɨ.  
Common Language Runtime  
ɋɥɟɞ ɤɚɬɨ ɫɟ ɡɚɩɨɡɧɚɯɦɟ ɧɚɤɪɚɬɤɨ ɫ ɚɪɯɢɬɟɤɬɭɪɚɬɚ ɧɚ .NET FramОаork, ɧɟɤɚ ɫɟɝɚ ɪɚɡɝɥɟɞɚɦɟ ɜ ɞɟɬɚɣɥɢ ɢ ɧɚɣ-ɜɚɠɧɢɹɬ ɤɨɦɩɨɧɟɧɬ ɨɬ ɧɟɹ –
Common LanРuaРО RuntТmО (CLR) ɟ ɫɴɪɰɟɬɨ ɧɚ .NET FramОаork. Ɍɨɣ ɩɪɟɞ-ɫɬɚɜɥɹɜɚ ɫɪɟɞɚ ɡɚ ɤɨɧɬɪɨɥɢɪɚɧɨ ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɭɩɪɚɜɥɹɜɚɧ ɤɨɞ. ɇɚ 
ɩɪɚɤɬɢɤɚ CLR ɟ ɬɚɡɢ ɱɚɫɬ ɨɬ .NET FramОаork, ɤɨɹɬɨ ɢɡɩɴɥɧɹɜɚ ɤɨɦɩɢɥɢ-ɪɚɧɢɬɟ .NET ɩɪɨɝɪɚɦɢ ɜ ɫɩɟɰɢɚɥɧɚ ɢɡɨɥɢɪɚɧɚ ɫɪɟɞɚ.  
ȼ ɫɜɨɹɬɚ ɫɴɳɧɨɫɬ CLR ɩɪɟɞɫɬɚɜɥɹɜɚ ɜɢɪɬɭɚɥɧɚ ɦɚɲɢɧɚ, ɤɨɹɬɨ ɢɡɩɴɥɧɹɜɚ ɢɧɫɬɪɭɤɰɢɢ, ɧɚ ɟɡɢɤɚ IL (IntОrmОНТatО LanРuaРО), ɟɡɢɤɴɬ ɞɨ ɤɨɣɬɨ ɫɟ ɤɨɦɩɢɥɢɪɚɬ 
ɜɫɢɱɤɢ .NET ɟɡɢɰɢ. CLR ɟ ɧɟɳɨ ɤɚɬɨ ɜɢɪɬɭɚɥɟɧ ɤɨɦɩɸɬɴɪ, ɤɨɣɬɨ ɨɛɚɱɟ ɧɟ ɢɡɩɴɥɧɹɜɚ ɚɫɟɦɛɥɟɪɟɧ ɤɨɞ ɡɚ ɩɪɨɰɟɫɨɪ PОntТum, AMD ɢɥɢ ɧɹɤɚɤɴɜ ɞɪɭɝ, ɚ IL 
ɤɨɞ.  
ɍɩɪɚɜɥɹɜɚɧ ɤɨɞ  
ɍɩɪɚɜɥɹɜɚɧɢɹɬ ɤɨɞ (manaРОН МoНО) ɟ ɤɨɞɴɬ, ɤɨɣɬɨ ɫɟ ɢɡɩɴɥɧɹɜɚ ɨɬ CLR. Ɍɨɣ ɩɪɟɞɫɬɚɜɥɹɜɚ ɩɨɪɟɞɢɰɚ ɨɬ IL ɢɧɫɬɪɭɤɰɢɢ, ɤɨɢɬɨ ɫɟ ɩɨɥɭɱɚɜɚɬ ɩɪɢ 
ɤɨɦɩɢɥɚɰɢɹɬɚ ɧɚ .NET ɟɡɢɰɢɬɟ. ɉɨ ɜɪɟɦɟ ɧɚ ɢɡɩɴɥɧɟɧɢɟ ɭɩɪɚɜɥɹɜɚɧɢɹɬ ɤɨɞ ɫɟ ɤɨɦɩɢɥɢɪɚ ɞɨɩɴɥɧɢɬɟɥɧɨ ɞɨ ɦɚɲɢɧɧɨɡɚɜɢɫɢɦ ɤɨɞ ɡɚ ɬɟɤɭɳɚɬɚ 
ɩɥɚɬɮɨɪɦɚ ɢ ɫɥɟɞ ɬɨɜɚ ɫɟ ɢɡɩɴɥɧɹɜɚ ɞɢɪɟɤɬɧɨ ɨɬ ɩɪɨɰɟɫɨɪɚ. 
Intermediate Language (IL)  
Ɇɟɠɞɢɧɧɢɹɬ ɟɡɢɤ IntОrmОНТatО LanРuaРО (IL), ɟ ɟɡɢɤ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ ɨɬ ɧɢɫɤɨ ɧɢɜɨ, ɩɨɞɨɛɟɧ ɧɚ ɚɫɟɦɛɥɟɪɧɢɬɟ ɟɡɢɰɢ. Ɂɚ ɪɚɡɥɢɤɚ ɨɬ ɬɹɯ, ɨɛɚɱɟ, IL ɟ ɨɬ 
ɦɧɨɝɨ ɩɨ-ɜɢɫɨɤɨ ɧɢɜɨ, ɨɬɤɨɥɤɨɬɨ ɚɫɟɦɛɥɟɪɢɬɟ ɡɚ ɫɴɜɪɟɦɟɧɧɢɬɟ ɦɢɤ-ɪɨɩɪɨɰɟɫɨɪɢ.  
IL ɟ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧ ɟɡɢɤ. Ɍɨɣ ɪɚɡɩɨɥɚɝɚ ɫ ɢɧɫɬɪɭɤɰɢɢ ɡɚ ɡɚɞɟɥɹɧɟ ɧɚ ɩɚɦɟɬ, ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬ, ɡɚ ɩɪɟɞɢɡɜɢɤɜɚɧɟ ɢ ɨɛɪɚɛɨɬɤɚ ɧɚ ɢɡɤɥɸ ɱɟɧɢɹ, 
ɡɚ ɢɡɜɢɤɜɚɧɟ ɧɚ ɜɢɪɬɭɚɥɧɢ ɦɟɬɨɞɢ ɢ ɞɪɭɝɢ ɢɧɫɬɪɭɤɰɢɢ, ɫɜɴɪɡɚɧɢ ɫ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ.  
 
11. WТnНoаs Forms ɜ .NET. Кɨɧɬɪɨɥɢ ɢ ɣɟɪɚɪɯɢɹ ɧɚ ɝɪɚɮɢɱɧɢɬɟ ɤɨɧɪɨɥɢɬɟ. ɋɴɡɞɚɜɚɧɟ ɧɚ ɞɴɳɟɪɧɢ ɮɨɪɦɢ ɢ ɤɨɧɬɪɨɥɢ. ɉɪɢɦɟɪ.
АТnНoаs Forms ɟ ɫɬɚɧɞɚɪɬɧɚɬɚ ɛɢɛɥɢɨɬɟɤɚ ɧɚ .NET FramОаork ɡɚ ɢɡɝɪɚɠ- 
ɞɚɧɟ ɧɚ ɩɪɨɡɨɪɟɱɧɨ-ɛɚɡɢɪɚɧ ɝɪɚɮɢɱɟɧ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ (GUI) ɡɚ 
ɧɚɫɬɨɥɧɢ (НОsktop) ɩɪɢɥɨɠɟɧɢɹ. АТnНoаs Forms ɞɟɮɢɧɢɪɚ ɧɚɛɨɪ ɨɬ 
ɤɥɚɫɨɜɟ ɢ ɬɢɩɨɜɟ, ɩɨɡɜɨɥɹɜɚɳɢ ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ ɫ 
ɝɪɚɮɢɱɧɢ ɤɨɧɬɪɨɥɢ ɜ ɬɹɯ, ɱɪɟɡ ɤɨɢɬɨ ɫɟ ɢɡɜɴɪɲɜɚ ɢɧɬɟɪɚɤɬɢɜɧɨ ɜɡɚɢɦɨ- 
ɞɟɣɫɬɜɢɟ ɫ ɩɨɬɪɟɛɢɬɟɥɹ.АТnНoаs Forms ɟ ɬɢɩɢɱɧɚ ɤɨɦɩɨɧɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɚ ɛɢɛɥɢɨɬɟɤɚ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ GUI, ɤɨɹɬɨ ɩɪɟɞɨɫɬɚɜɹ ɜɴɡɦɨɠɧɨɫɬ ɫ ɦɚɥɤɨ 
ɩɢɫɚɧɟ ɧɚ ɩɪɨɝɪɚɦɟɧ ɤɨɞ ɞɚ ɫɟ ɫɴɡɞɚɜɚ ɝɴɜɤɚɜ ɝɪɚɮɢɱɟɧ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ. 
Кɨɧɬɪɨɥɢɬɟ ɜ WТnНoаs Forms 
АТnНoаs Forms ɫɴɞɴɪɠɚ ɛɨɝɚɬ ɧɚɛɨɪ ɨɬ ɫɬɚɧɞɚɪɬɧɢ ɤɨɧɬɪɨɥɢ: ɮɨɪɦɢ, 
ɞɢɚɥɨɡɢ, ɛɭɬɨɧɢ, ɤɨɧɬɪɨɥɢ ɡɚ ɢɡɛɨɪ, ɬɟɤɫɬɨɜɢ ɩɨɥɟɬɚ, ɦɟɧɸɬɚ, ɥɟɧɬɢ ɫ 
ɢɧɫɬɪɭɦɟɧɬɢ, ɫɬɚɬɭɫ ɥɟɧɬɢ ɢ ɦɧɨɝɨ ɞɪɭɝɢ.  
ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ ɢ ɤɨɧɬɪɨɥɢ 
АТnНoаs Forms ɟ ɩɪɨɟɤɬɢɪɚɧɚ ɬɚɤɚ, ɱɟ ɞɚ ɩɨɡɜɨɥɹɜɚ ɥɟɫɧɨ ɧɚɫɥɟɞɹɜɚɧɟ ɢ 
ɪɚɡɲɢɪɹɜɚɧɟ ɧɚ ɮɨɪɦɢ ɢ ɤɨɧɬɪɨɥɢ. Ɍɨɜɚ ɞɚɜɚ ɜɴɡɦɨɠɧɨɫɬ ɡɚ ɩɪɟɢɡɩɨɥɡ- 



ɜɚɧɟ ɧɚ ɨɛɳɢɬɟ ɱɚɫɬɢ ɧɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ. 

ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ 
ɇɚɫɥɟɞɹɜɚɧɟɬɨ ɧɚ ɮɨɪɦɢ ɩɨɡɜɨɥɹɜɚ ɩɨɜɬɨɪɧɨ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɱɚɫɬɢ ɨɬ 
ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ. Чɪɟɡ ɧɟɝɨ ɟ ɜɴɡɦɨɠɧɨ ɞɚ ɩɪɨɦɟɧɢɦ ɧɚɜɟɞɧɴɠ 
ɨɛɳɢɬɟ ɱɚɫɬɢ ɧɚ ɦɧɨɝɨ ɮɨɪɦɢ. Ɂɚ ɰɟɥɬɚ ɞɟɮɢɧɢɪɚɦɟ ɟɞɧɚ ɛɚɡɨɜɚ ɮɨɪɦɚ, 
ɤɨɹɬɨ ɫɴɞɴɪɠɚ ɨɛɳɚɬɚ ɡɚ ɜɫɢɱɤɢ ɧɚɫɥɟɞɧɢɰɢ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ. 
Ȼɚɡɨɜɚɬɚ ɮɨɪɦɚ ɟ ɧɚɣ-ɨɛɢɤɧɨɜɟɧɚ ɮɨɪɦɚ. ȿɞɢɧɫɬɜɟɧɚɬɚ ɨɫɨɛɟɧɨɫɬ ɟ, ɱɟ 
ɤɨɧɬɪɨɥɢɬɟ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ ɨɬ ɧɚɫɥɟɞɧɢɰɢɬɟ, ɫɟ ɨɛɹɜɹɜɚɬ 
ɤɚɬɨ protected. ɉɪɢ ɧɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɚ ɫɟ ɧɚɫɥɟɞɹɜɚ ɤɥɚɫɴɬ ɧɚ ɛɚɡɨɜɚɬɚ ɮɨɪɦɚ.ɇɟ ɜɫɢɱɤɢ ɤɥɚɫɨɜɟ ɨɬ АТnНoаs Forms ɫɚ ɤɨɧɬɪɨɥɢ. ɇɹɤɨɢ ɫɚ 
ɨɛɢɤɧɨɜɟɧɢ .NET ɤɨɦɩɨɧɟɧɬɢ, ɧɚɩɪɢɦɟɪ Menu, Timer ɢ ImageList. ɂɡɝɥɟɠɞɚ ɦɚɥɤɨ ɫɬɪɚɧɧɨ ɡɚɳɨ ɦɟɧɸɬɨ ɧɟ ɟ ɤɨɧɬɪɨɥɚ, ɧɨ ɬɨɜɚ ɟ ɬɚɤɚ, ɡɚɳɨɬɨ 
ɤɨɦɩɨɧɟɧɬɚɬɚ Menu ɪɟɚɥɧɨ ɧɹɦɚ ɝɪɚɮɢɱɟɧ ɨɛɪɚɡ ɢ ɩɪɟɞɫɬɚɜɥɹɜɚ ɫɩɢɫɴɤ ɨɬ MenuItem ɟɥɟɦɟɧɬɢ. MenuItem ɤɥɚɫɴɬ ɜɟɱɟ ɢɦɚ ɝɪɚɮɢɱɟɧ ɨɛɪɚɡ ɢ 
ɫɥɟɞɨɜɚɬɟɥɧɨ ɟ ɤɨɧɬɪɨɥɚ. 
12. Ɉɩɰɢɨɧɚɥɧɢ ɢ ɫɩɢɫɴɱɧɢ ɤɨɧɬɪɨɥɢ. Ɉɫɧɨɜɧɢ ɩɪɨɩɴɪɬɢɬɚ ɢ ɫɴɛɢɬɢɹ. ɉɪɢɥɨɠɟɧɢɟ – ɩɪɢɦɟɪ. 
Кɨɧɬɪɨɥɢɬɟ ɜ АТnНoаs Forms ɫɚ ɬɟɤɫɬɨɜɢɬɟ ɩɨɥɟɬɚ, ɟɬɢɤɟɬɢɬɟ, ɛɭɬɨɧɢɬɟ, ɫɩɢɫɴɰɢɬɟ, ɞɴɪɜɟɬɚɬɚ, ɬɚɛɥɢɰɢɬɟ, ɦɟɧɸɬɚɬɚ, ɥɟɧɬɢɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɢ, ɫɬɚɬɭɫ
ɥɟɧɬɢɬɟ ɢ ɦɧɨɝɨ ɞɪɭɝɢ. АТnНoаs Forms ɞɟɮɢɧɢɪɚ ɛɚɡɨɜɢ ɤɥɚɫɨɜɟ ɡɚ ɤɨɧɬɪɨɥɢɬɟ ɢ ɤɥɚɫɨɜɟ-ɧɚɫɥɟɞɧɢɰɢ ɡɚ ɜɫɹɤɚ ɤɨɧɬɪɨɥɚ. Ȼɚɡɨɜ ɤɥɚɫ ɡɚ ɜɫɢɱɤɢ ɤɨɧɬɪɨɥɢ 
ɟ ɤɥɚɫɴɬ System.Windows.Forms.Control. ɉɪɢɦɟɪ ɡɚ ɤɨɧɬɪɨɥɚ ɟ 
ɧɚɩɪɢɦɟɪ ɛɭɬɨɧɴɬ (ɤɥɚɫɴɬ System.Windows.Forms.Button).ȼɫɹɤɚ ɤɨɧɬɪɨɥɚ ɨɛɪɚɛɨɬɜɚ ɫɨɛɫɬɜɟɧɢɬɟ ɫɢ ɫɴɛɢɬɢɹКɨɝɚɬɨ ɝɥɚɜɧɚɬɚ ɧɢɲɤɚ ɧɚ АТnНoаs Forms 
ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟ,ɫɜɴɪɡɚɧɨ ɫ ɧɹɤɨɹ ɨɬ ɧɟɝɨɜɢɬɟ ɮɨɪɦɢ, ɬɹ ɩɪɟɩɪɚɳɚ ɫɴɨɛɳɟɧɢɟɬɨ ɞɨ ɨɛɪɚɛɨɬɱɢɤɚ ɧɚ ɫɴɨɛɳɟɧɢɹ ɧɚ ɫɴɨɬɜɟɬɧɚɬɚ ɮɨɪɦɚ. 
Ɍɨɡɢ ɨɛɪɚɛɨɬɱɢɤ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɫɚɦɚɬɚ ɮɨɪɦɚ ɢɥɢ ɡɚ ɧɹɤɨɹ ɧɟɣɧɚ ɤɨɧɬɪɨɥɚ. Ⱥɤɨ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɮɨɪɦɚɬɚ, ɬɨ ɫɟ 
ɨɛɪɚɛɨɬɜɚ ɞɢɪɟɤɬɧɨɨɬ ɫɴɨɬɜɟɬɧɢɹ ɨɛɪɚɛɨɬɱɢɤ ɧɚ ɫɴɛɢɬɢɹ. Ⱥɤɨ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɧɹɤɨɹ ɨɬ ɤɨɧɬɪɨɥɢɬɟ ɜɴɜ ɮɨɪɦɚɬɚ, ɬɨ ɫɟ ɩɪɟɞɚɜɚ ɧɚ ɧɟɹ. Кɨɧɬɪɨɥɚɬɚ, 
ɤɨɹɬɨ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟɬɨ, ɦɨɠɟ ɞɚ ɟ ɨɛɢɤɧɨɜɟɧɚ ɤɨɧɬɪɨɥɚ ɢɥɢ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚ.Кɨɝɚɬɨ ɨɛɢɤɧɨɜɟɧɚ ɤɨɧɬɪɨɥɚ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟ, ɬɹ ɝɨ ɨɛɪɚɛɨɬɜɚ 
ɞɢɪɟɤɬɧɨ. Кɨɝɚɬɨ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟ, ɬɹ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɬɨ ɟ ɡɚ ɧɟɹ ɢɥɢ ɟ ɡɚ ɧɹɤɨɹ ɨɬ ɜɥɨɠɟɧɢɬɟ ɤɨɧɬɪɨɥɢ. ɉɪɨɰɟɫɴɬ ɩɪɨɞɴɥɠɚɜɚ,
ɞɨɤɚɬɨ ɫɴɨɛɳɟɧɢɟɬɨ ɞɨɫɬɢɝɧɟ ɞɨ ɤɨɧɬɪɨɥɚɬɚ, ɡɚ ɤɨɹɬɨ ɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ.Кɥɚɫɴɬ System.Windows.Forms.Form ɟ ɛɚɡɨɜ ɤɥɚɫ ɡɚ ɜɫɢɱɤɢ ɮɨɪɦɢ ɜАТnНoаs 
Forms GUI ɩɪɢɥɨɠɟɧɢɹɬɚ. Ɍɨɣ ɩɪɟɞɫɬɚɜɥɹɜɚ ɝɪɚɮɢɱɧɚ ɮɨɪɦɚ - ɩɪɨɡɨɪɟɰ ɢɥɢ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ, ɤɨɹɬɨ ɫɴɞɴɪɠɚ ɜ ɫɟɛɟ ɫɢ ɤɨɧɬɪɨɥɢ ɢ ɭɩɪɚɜɥɹɜɚ 
ɧɚɜɢɝɚɰɢɹɬɚ ɦɟɠɞɭ ɬɹɯ. ɉɨɜɟɱɟɬɨ ɩɪɨɡɨɪɰɢ ɢɦɚɬ ɪɚɦɤɚ ɢ ɫɩɟɰɢɚɥɧɢ ɛɭɬɨɧɢ ɡɚ ɡɚɬɜɚɪɹɧɟ, ɩɪɟɦɟɫɬɜɚɧɟ ɢ ɞɪɭɝɢ ɫɬɚɧɞɚɪɬɧɢ ɨɩɟɪɚɰɢɢ. ȼɴɧɲɧɢɹɬ ɜɢɞ ɧɚ 
ɩɪɨɡɨɪɰɢɬɟ ɢ ɫɬɚɧɞɚɪɬɧɢɬɟ ɤɨɧɬɪɨɥɢ ɩɨ ɬɹɯɧɚɬɚ ɪɚɦɤɚ ɡɚɜɢɫɹɬ ɨɬ ɧɚɫɬɪɨɣɤɢɬɟ ɧɚ 
ɝɪɚɮɢɱɧɚɬɚ ɫɪɟɞɚ ɧɚ ɨɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ. ɉɪɨɝɪɚɦɢɫɬɴɬ ɢɦɚ ɫɚɦɨ ɱɚɫɬɢɱɟɧ ɤɨɧɬɪɨɥ ɧɚɞ ɜɴɧɲɧɢɹ ɜɢɞ ɧɚ ɩɪɨɡɨɪɰɢɬɟ. Кɥɚɫɴɬ ɟ ɧɚɫɥɟɞɧɢɤ ɧɚ 
ɤɥɚɫɨɜɟɬɟ Control, ScrollableControl ɢ ContainerControl ɢ ɧɚɫɥɟɞɹɜɚ ɨɬ ɬɹɯ ɰɹɥɚɬɚ ɢɦ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ, ɜɫɢɱɤɢɬɟ ɢɦ ɫɜɨɣɫɬɜɚ, ɫɴɛɢɬɢɹ ɢ ɦɟɬɨɞɢ.
CheckBox ɟ ɤɭɬɢɹ ɡɚ ɢɡɛɨɪ ɜ ɫɬɢɥ "ɞɚ/ɧɟ". ɋɜɨɣɫɬɜɨɬɨ ɣ Checked ɡɚɞɚɜɚ 
ɞɚɥɢ ɟ ɢɡɛɪɚɧɚ. 
RadioButton ɟ ɤɨɧɬɪɨɥɚ ɡɚ ɚɥɬɟɪɧɚɬɢɜɟɧ ɢɡɛɨɪ. Ɍɹ ɫɟ ɢɡɩɨɥɡɜɚ ɜ ɝɪɭɩɢ. ȼɫɢɱɤɢ RadioButton ɤɨɧɬɪɨɥɢ ɜ ɞɚɞɟɧ ɤɨɧɬɟɣɧɟɪ (ɧɚɩɪɢɦɟɪ ɮɨɪɦɚ) ɨɛɪɚɡɭɜɚɬ 
ɟɞɧɚ ɝɪɭɩɚ ɢ ɜ ɧɟɹ ɫɚɦɨ ɟɞɢɧ RadioButton ɟ ɢɡɛɪɚɧ ɜ ɞɚɞɟɧ ɦɨɦɟɧɬ. ListBox ɤɨɧɬɪɨɥɚɬɚ ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ ɫɩɢɫɴɤ ɫɴɫ ɫɢɦɜɨɥɧɢ ɧɢɡɨɜɟ, 
ɤɨɢɬɨ ɩɨɬɪɟɛɢɬɟɥɹɬ ɦɨɠɟ ɞɚ ɢɡɛɢɪɚ ɱɪɟɡ ɳɪɚɤɜɚɧɟ ɫ ɦɢɲɤɚɬɚ 
ɜɴɪɯɭ ɬɹɯ. ɉɨ-ɜɚɠɧɢɬɟ ɫɜɨɣɫɬɜɚ ɧɚ ɬɚɡɢ ɤɨɧɬɪɨɥɚ ɫɚ: 
- Items – ɤɨɥɟɤɰɢɹ, ɤɨɹɬɨ ɡɚɞɚɜɚ ɫɩɢɫɴɤɚ ɨɬ ɟɥɟɦɟɧɬɢ, ɫɴɞɴɪɠɚɳɢ ɫɟ 
ɜ ɤɨɧɬɪɨɥɚɬɚ. 
- SelectionMode – ɪɚɡɪɟɲɚɜɚ/ɡɚɛɪɚɧɹɜɚ ɢɡɛɢɪɚɧɟɬɨ ɧɚ ɧɹɤɨɥɤɨ ɟɥɟ- 
ɦɟɧɬɚ ɟɞɧɨɜɪɟɦɟɧɧɨ. 
- SelectedIndex, SelectedItem, SelectedIndices, SelectedItems – 
ɜɪɴɳɚɬ ɢɡɛɪɚɧɢɹ ɟɥɟɦɟɧɬ (ɢɥɢ ɢɡɛɪɚɧɢɬɟ ɟɥɟɦɟɧɬɢ). 
ComboBox ɩɪɟɞɫɬɚɜɥɹɜɚ ɤɭɬɢɹ ɡɚ ɪɟɞɚɤɰɢɹ ɧɚ ɬɟɤɫɬ ɫ ɜɴɡɦɨɠɧɨɫɬ ɡɚ НropНoаn 
ɚɥɬɟɪɧɚɬɢɜɟɧ ɢɡɛɨɪ. 
- Text – ɫɴɞɴɪɠɚ ɜɴɜɟɞɟɧɢɹ ɬɟɤɫɬ. 
- Items – ɡɚɞɚɜɚ ɜɴɡɦɨɠɧɢɬɟ ɫɬɨɣɧɨɫɬɢ, ɨɬ ɤɨɢɬɨ ɩɨɬɪɟɛɢɬɟɥɹɬ ɦɨɠɟ 
ɞɚ ɢɡɛɢɪɚ. 
- DropDownStyle – ɡɚɞɚɜɚ ɫɬɢɥɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ – ɞɚɥɢ ɫɚɦɨ ɫɟ ɢɡɛɢɪɚ 
ɫɬɨɣɧɨɫɬ ɨɬ ɫɩɢɫɴɤɚ ɢɥɢ ɦɨɠɟ ɞɚ ɫɟ ɜɴɜɟɠɞɚ ɪɴɱɧɨ ɢ ɞɪɭɝɚ ɫɬɨɣɧɨɫɬ. 

13. Ⱦɢɚɥɨɡɢ – ɫɬɚɧɞɚɪɬɧɢ ɢ ɩɨɬɪɟɛɢɬɟɥɫɤɢ. Вɢɞɨɜɟ ɢ ɩɪɢɥɨɠɟɧɢɟ. ɉɪɢɦɟɪ ɡɚ ɭɩɨɬɪɟɛɚ. 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɚɬɚ ɧɚ АТnНoаs Forms ɩɪɢɥɨɠɟɧɢɹ ɱɟɫɬɨ ɩɴɬɢ ɫɟ ɧɚɥɚɝɚ ɞɚ ɢɡɜɟɠɞɚɦɟ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɫ ɧɹɤɚɤɜɢ ɫɴɨɛɳɟɧɢɹ ɢɥɢ ɫ ɧɹɤɚɤɴɜ ɜɴɩɪɨɫ. ɇɟɤɚ 
ɪɚɡɝɥɟɞɚɦɟ ɫɬɚɧɞɚɪɬɧɢɬɟ ɫɪɟɞɫɬɜɚ ɡɚ ɬɚɤɢɜɚ ɫɢɬɭɚɰɢɢ. 
ɋɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ Кɥɚɫɴɬ MОssaРОBoб ɧɢ ɩɨɡɜɨɥɹɜɚ ɞɚ ɢɡɜɟɠɞɚɦɟ ɫɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ 
ɤɭɬɢɢ, ɫɴɞɴɪɠɚɳɢ ɬɟɤɫɬ, ɛɭɬɨɧɢ ɢ ɢɤɨɧɢ: 
- ɫɴɨɛɳɟɧɢɹ ɤɴɦ ɩɨɬɪɟɛɢɬɟɥɹ 
- ɜɴɩɪɨɫɢɬɟɥɧɢ ɞɢɚɥɨɡɢ 
ɉɨɤɚɡɜɚɧɟɬɨ ɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫɟ ɢɡɜɴɪɲɜɚ ɱɪɟɡ ɢɡɜɢɤɜɚɧɟ ɧɚ ɫɬɚɬɢɱ- 
ɧɢɹ ɦɟɬɨɞ SСoа(…) ɧɚ ɤɥɚɫɚ MessageBox. 
ɋɥɟɞɧɢɹɬ ɤɨɞ, ɧɚɩɪɢɦɟɪ, ɳɟ ɩɨɤɚɠɟ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫɴɫ ɡɚɝɥɚɜɢɟ "ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ" ɢ ɬɟɤɫɬ "ɇɹɦɚ ɜɪɴɡɤɚ ɫ ɢɧɬɟɪɧɟɬ": 
MОssaРОBoб.SСoа("ɇɹɦɚ ɜɪɴɡɤɚ ɫ ɂɧɬɟɪɧɟɬ.", "ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ"); 
ɉɪɢɦɟɪ ɡɚ ɫɬɚɧɞɚɪɬɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫ ɦɚɥɤɨ ɩɨɜɟɱɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ: 
bool МonПТrmОН =MОssaРОBoб.SСoа("ɇɚɢɫɬɢɧɚ ɥɢ ɳɟ ɢɡɬɪɢɟɬɟ ɬɨɜɚ?", 



"ȼɴɩɪɨɫ", MОssaРОBoбButtons.ВОsNo, 
MessageBoxIcon.Question) == DialogResult.Yes; 
Ɍɨɡɢ ɤɨɞ ɳɟ ɩɨɤɚɠɟ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫɴɫ ɡɚɝɥɚɜɢɟ "ȼɴɩɪɨɫ" ɢ ɬɟɤɫɬ "ɇɚɢɫɬɢɧɚ ɥɢ ɳɟ ɢɡɬɪɢɟɬɟ ɬɨɜɚ?". ɉɪɟɞɢ ɬɟɤɫɬɚ ɳɟ ɢɦɚ ɢɤɨɧɚ ɫ ɜɴɩɪɨɫɢɬɟɥɟɧ ɡɧɚɤ ɜ 
ɧɟɹ, ɚ ɩɨɞ ɧɟɝɨ – ɛɭɬɨɧɢ ВОs ɢ No. Ⱥɤɨ ɩɨɬɪɟɛɢɬɟɥɹɬ 
ɧɚɬɢɫɧɟ ВОs, ɩɪɨɦɟɧɥɢɜɚɬɚ МonПТrmОН ɳɟ ɢɦɚ ɫɬɨɣɧɨɫɬ truО, ɜ ɩɪɨɬɢɜɟɧ ɫɥɭɱɚɣ ɳɟ ɢɦɚ ɫɬɨɣɧɨɫɬ ПalsО. 
ɂɡɜɢɤɜɚɧɟ ɧɚ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ Ɉɫɜɟɧ ɫɬɚɧɞɚɪɬɧɢɬɟ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɢ ɩɨɬɪɟɛɢ- 
ɬɟɥɫɤɢ ɞɟɮɢɧɢɪɚɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ. Ɍɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɨɛɢɤɧɨɜɟɧɢ ɮɨɪɦɢ ɢ ɫɟ ɢɡɜɢɤɜɚɬ ɦɨɞɚɥɧɨ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
DialogResult result = dialog.ShowDialog(); 
Ɇɟɬɨɞɴɬ SСoаDТaloР() ɩɨɤɚɡɜɚ ɮɨɪɦɚɬɚ ɤɚɬɨ ɦɨɞɚɥɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ. Ɍɢɩɴɬ DТaloРRОsult ɫɴɞɴɪɠɚ ɪɟɡɭɥɬɚɬɚ (OK, ВОs, No, CanМОl ɢ ɞɪ.) ɨɬ ɢɡɜɢɤɜɚɧɟɬɨ 
ɧɚ ɞɢɚɥɨɝɚ. Ɂɚɞɚɜɚɧɟɬɨ ɧɚ DТaloРRОsult ɦɨɠɟ ɞɚ ɫɬɚɜɚ ɚɜɬɨɦɚɬɢɱɧɨ, ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DТaloРRОsult ɧɚ ɛɭɬɨɧɢɬɟ, ɢɥɢ ɪɴɱɧɨ – ɩɪɟɞɢ ɡɚɬɜɚɪɹɧɟɬɨ ɧɚ ɞɢɚɥɨɝɚ 
ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ ɦɭ DТaloРRОsult. 
14. SDI ɢ MDI ɩɪɢɥɨɠɟɧɢɹ. ɋɬɪɭɤɬɭɪɚ ɢ ɩɪɢɦɟɪ. 
MFC  ɩɪɚɜɢ ɥɟɫɧɨ ɞɚ ɫɟ ɪɚɛɨɬɢ ɟɞɧɨɜɪɟɦɟɧɧɨ ɫ ɟɞɢɧ ɞɨɤɭɦɟɧɬɟɧ ɢɧɬɟɪɮɟɣɫɧɢ (SDI) ɢ ɧɹɤɨɥɤɨ ɞɨɤɭɦɟɧɬɧɢ ɢɧɬɟɪɮɟɣɫɧɢ (MDI) ɩɪɢɥɨɠɟɧɢɹ.
SDI ɩɪɢɥɨɠɟɧɢɹɬɚ  ɩɨɡɜɨɥɹɜɚɬ ɫɚɦɨ ɟɞɢɧ ɨɬɜɨɪɟɧ ɩɪɨɡɨɪɟɰ ɧɚ ɞɨɤɭɦɟɧɬ ɤɚɞɴɪ ɩɨ ɤɚɞɴɪ. MDI ɩɪɢɥɨɠɟɧɢɹɬɚ ɩɨɡɜɨɥɹɜɚɬ ɧɹɤɨɥɤɨ  ɞɨɤɭɦɟɧɬɚ ɞɚ ɛɴɞɟ 
ɨɬɜɨɪɟɧɢ ɜ ɟɞɧɚ ɢ ɫɴɳɚ ɢɧɫɬɚɧɰɢɹ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ. ɉɪɢɥɨɠɟɧɢɟɬɨ MDI ɢɦɚ ɩɪɨɡɨɪɟɰ, ɜ ɤɨɣɬɨ ɧɹɤɨɥɤɨ MDI  ɩɪɨɡɨɪɰɢ, ɤɨɢɬɨ ɫɚ ɩɪɨɡɨɪɰɢ ɫɚɦɢ ɩɨ ɫɟɛɟ 
ɫɢ, ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɨɬɜɨɪɟɧɢ, ɜɫɹɤɚ ɨɬ ɤɨɢɬɨ ɫɴɞɴɪɠɚ  ɨɬɞɟɥɟɧ ɞɨɤɭɦɟɧɬ. ȼ ɧɹɤɨɢ ɩɪɢɥɨɠɟɧɢɹ, ɞɟɬɟɬɨ ɩɪɨɡɨɪɰɢ ɦɨɝɚɬ ɞɚ ɫɚ ɨɬ ɪɚɡɥɢɱɟɧ ɬɢɩ, ɤɚɬɨ 
ɧɚɩɪɢɦɟɪ ɩɪɨɡɨɪɰɢɬɟ ɧɚ ɝɪɚɮɢɤɢɬɟ ɢ ɬɚɛɥɢɰɢɬɟ ɩɪɨɡɨɪɰɢ. ȼ ɬɨɡɢ ɫɥɭɱɚɣ, ɧɚ ɥɟɧɬɚɬɚ ɫ ɦɟɧɸɬɚ ɦɨɠɟ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ MDI ɩɪɨɡɨɪɰɢɬɟ ɧɚ ɪɚɡɥɢɱɧɢ ɜɢɞɨɜɟ 
,ɤɨɢɬɨ ɫɚ ɚɤɬɢɜɢɪɚɧɢ. 
Ɉɫɧ. ɪɚɡɜɢɱɢɹ ɜ SDI ɢ MDI ɩɪɢɥɨɠ. Ɇɧɨɝɨ ɢɡɝɥɟɞɢ ɜ MDIɩɪɨɛɥɟɦɴɬ ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɧɚ ɩɪɨɦɟɧɢɬɟ ɜ ɢɡɝɥɟɞ. 
Ɋɚɡɥɢɤɢ ɦɟɠɞɭ SDI ɢ MDI: 
1.ȼ MDI ɢɦɚ ɩɨɜɟɱɟ ɨɬ ɟɞɢɧ ɨɬɜɨɪɟɧ ɞɨɤɭɦɟɧɬ, ɞɨɤɚɬɨ ɜ SDI , ɡɚ ɞɚ ɨɬɜɨɪɢ ɜɬɨɪɢ ɬɪɹɛɜɚ ɞɚ ɡɚɬɜɨɪɢɦ ɩɴɪɜɢɹ. 
2.ȼ MDI ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɞɞɴɪɠɚɬ ɪɚɡɥɢɱɧɢ ɬɢɩɨɜɟ ɞɨɤɭɦɟɧɬɢ. 
3.ɉɪɢ MDI ɜ ɦɟɧɸɬɨ ɢɦɚ ɨɩɰɢɹ Windows ɡɚ ɩɪɟɜɤɥɸɱɜɚɧɟ ɧɚ ɩɪɨɡɨɪɰɢɬɟ. 
4.MDI ɢɦɚ ɩɨɧɟ 2 ɦɟɧɸɬɚ , ɚ SDI ɢɦɚ ɟɞɧɨ .ɉɴɪɜɨɬɨ ɩɪɢ ɨɬɜɨɪɟɧ ɞɨɤɭɦɟɧɬ, ɚ ɜɬɨɪɨɬɨ ɩɪɢ ɡɚɬɜɨɪɟɧ. 
5.ȼ SDI ɢɦɚ ɟɞɧɚ ɪɚɦɤɚ, ɚ ɜ MDI ɢɦɚ ɝɥɚɜɧɚ ɢ ɞɴɳɟɪɧɚ ɪɚɦɤɚ. 
Ɇɧɨɠɟɫɬɜɨ ɢɡɝɥɟɞɢ ɩɨɞ ɟɞɢɧ ɞɨɤɭɦɟɧɬ ɜ MDI ɩɪɢɥɨɠɟɧɢɹ 
ɂɡɩɨɥɡɜɚ ɫɟ ɦɧɨɝɨɞɨɤɭɦɟɧɬɧɢɹ ɲɚɛɥɨɧ- CMultiDocTemplate.Ɍɴɣ ɤɚɬɨ ɞɨɤɭɦɟɧɬɚ ɟ ɫɴɳɢɹ ɧɟ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɞɨɤɭɦɟɧɬ, ɚ ɫɚɦɨ ɧɨɜ ɢɡɝɥɟɞ.Ɍ.ɟ. ɞɨɤɭɦɟɧɬɚ ɢ 
ɪɚɦɤɚɬɚ ɫɢ ɨɫɬɚɜɚɬ ɫɴɳɢɬɟ.MFC ɨɫɢɝɭɪɹɜɚ ɫɩɢɫɴɱɧɚ ɫɬɪɭɤɬɭɪɚ ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ ɜɫɢɱɤɢ ɢɡɝɥɟɞɢ(ɤɚɬɨ ɧɚɩɪɢɦɟɪ ɩɪɢ UpНatОAllVТОа).ȼɫɟɤɢ ɢɡɝɥɟɞ ɜɢɤɚ
Document, ɡɚ ɞɚ ɩɨɥɭɱɢ ɞɚɧɧɢ.Ⱥɤɨ ɜ ɧɹɤɨɟ View ɩɪɨɦɟɧɢɦ ɞɚɧɧɢɬɟ ɢ ɢɫɤɚɦɟ ɩɪɨɦɟɧɢɬɟ ɞɚ ɫɟ ɨɬɪɚɡɹɬ ɜ ɞɪɭɝɢ View, ɧɚɥɚɝɚ ɫɟ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ 
UpНatОAllVТОа, ɤɨɣɬɨ ɩɴɤ ɜɢɤɚ OnUpdate ɧɚ ɜɫɟɤɢ VТОа.Ɍɨɡɢ ɦɟɬɨɞ ɧɟ ɫɟ ɜɢɤɚ ɚɜɬɨɦɚɬɢɱɧɨ-ɧɢɟ ɬɪɹɛɜɚ ɞɚ ɝɨ ɨɫɢɝɭɪɢɦ. UpНatОAllVТОа ɨɛɯɨɠɞɚ ɜɫɟɤɢ VТОа ɢ 
ɝɢ ɨɛɧɨɜɹɜɚ, ɤɚɬɨ ɢɧɜɚɥɢɞɢɡɢɪɚ (Invalidate) ɰɟɥɢɹ ɩɪɨɡɨɪɟɰ.Ⱥɤɨ ɢɫɤɚɦɟ ɨɩɬɢɦɢɡɚɰɢɹ ɧɢɟ ɬɪɹɛɜɚ ɞɚ ɩɪɨɦɟɧɢɦ ɪɟɚɥɢɡɚɰɢɹɬɚ ɧɚ UpНatОAllVТОа ɢ ɩɨ ɬɨɱɧɨ 
ɞɚ ɩɪɨɦɟɧɢɦ ɩɚɪɚɦɟɬɪɢɬɟ, ɫ ɤɨɢɬɨ ɫɟ ɜɢɤɚ OnUpdate. 
ȼ SDI ɢɦɚ ɟɞɢɧ ɨɛɟɤɬ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɧɚ ɞɨɤɭɦɟɧɬɚ. 
Ɍɨɜɚ ɨɡɧɚɱɚɜɚ , ɱɟ ɡɚ ɞɚ ɨɬɜɨɪɢ ɧɨɜ ɞɨɤɭɦɟɧɬ ɬɪɹɛɜɚ ɞɚ ɡɚɬɜɨɪɢɦ ɫɬɚɪɢɹ. 
ȼ MDI ɢɦɚɦɟ ɦɧɨɝɨ ɞɨɤɭɦɟɧɬɚɥɧɢ ɨɛɟɤɬɢ, ɡɚɬɨɜɚ ɧɟ ɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɩɨɤɪɢɜɚɧɟ. 
ɉɪɢ ɢɡɛɢɪɚɧɟ ɧɚ ɧɨɜ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɨɛɟɤɬ.Ⱥɤɨ ɟ ….. TОmplatО ɬɨ ɫɟ ɜɡɟɦɚ ɨɬ ɧɟɝɨ ɞɨɤɭɦɟɧɬɟɧ ɲɚɛɥɨɧ ɢ ɫɟ ɫɴɡɞɚɜɚ , ɚ ɚɤɨ ɫɚ ɩɨɜɟɱɟ ɬɨ ɫɟ ɢɡɜɟɠɞɚ  ɬɚ 
ɟɤɪɚɧɚ ɨɬ ɤɨɣ ɬɨɱɧɨ ɲɚɛɥɨɧ ɞɚ ɫɟ ɜɡɟɦɟ. 
Ɉɬɜɚɪɹɧɟ ɧɚ ɫɴɳɟɫɬɜɭɜɚɳ ɞɨɤɭɦɟɧɬ. 
15. ɋɜɴɪɡɜɚɧɟ ɫ ɛɚɡɚ ɞɚɧɧɢ. ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ ɫ ɤɨɧɬɪɨɥɢ (Data BТnНТnР). DataGrТН. MastОr-DОtaТls.ɉɪɢɦɟɪ. 
Ȼɚɡɚ ɨɬ ɞɚɧɧɢ ɫɟ ɧɚɪɢɱɚ ɜɫɹɤɚ ɨɪɝɚɧɢɡɢɪɚɧɚ ɤɨɥɟɤɰɢɹ ɨɬ ɞɚɧɧɢ.  
ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ  
ɋɜɴɪɡɜɚɧɟɬɨ ɧɚ ɞɚɧɧɢ (Нata bТnНТnР) ɨɫɢɝɭɪɹɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɩɪɟɯɜɴɪɥɹɧɟ ɧɚ ɞɚɧɧɢ ɦɟɠɞɭ ɤɨɧɬɪɨɥɢ ɢ ɢɡɬɨɱɧɢɰɢ ɧɚ ɞɚɧɧɢ. Ɇɨɠɟɦ ɧɚɩɪɢɦɟɪ ɞɚ ɫɜɴɪɠɟɦ 
ɦɚɫɢɜ, ɫɴɞɴɪɠɚɳ ɢɦɟɧɚ ɧɚ ɝɪɚɞɨɜɟ, ɫ ComboBox ɤɨɧɬɪɨɥɚ ɢ ɢɦɟɧɚɬɚ ɨɬ ɦɚɫɢɜɚ ɳɟ ɫɟ ɩɨɤɚɡɜɚɬ ɜ ɧɟɹ.ȼɫɢɱɤɢ АТnНoаs Forms ɤɨɧɬɪɨɥɢ ɩɨɞɞɴɪɠɚɬ 
ɫɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ (Нata bТnНТnР). Ɇɨɠɟɦ ɞɚ ɫɜɴɪɠɟɦ ɤɨɟɬɨ ɢ ɞɚ ɟ ɫɜɨɣɫɬɜɨ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ. 
Кɨɧɬɪɨɥɚɬɚ DataGrТН 
DataGrid ɤɨɧɬɪɨɥɚɬɚ ɜɢɡɭɚɥɢɡɢɪɚ ɬɚɛɥɢɱɧɢ ɞɚɧɧɢ. Ɍɹ ɨɫɢɝɭɪɹɜɚ ɧɚɜɢɝɚɰɢɹ ɩɨ ɪɟɞɨɜɟ ɢ ɤɨɥɨɧɢ ɢ ɩɨɡɜɨɥɹɜɚ ɪɟɞɚɤɬɢɪɚɧɟ ɧɚ ɞɚɧɧɢɬɟ. Кɚɬɨ ɢɡɬɨɱɧɢɤ ɧɚ 
ɞɚɧɧɢ ɧɚɣ-ɱɟɫɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ADO.NET DataSet ɢ DataTable. Чɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DataSource ɫɟ ɡɚɞɚɜɚ ɢɡɬɨɱɧɢɤɴɬ ɧɚ ɞɚɧɧɢ, ɚ ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ
DataMember – ɩɴɬɹɬ ɞɨ ɞɚɧɧɢɬɟ ɜ ɪɚɦɤɢɬɟ ɧɚ ɢɡɬɨɱɧɢɤɚ. ɉɨ-ɜɚɠɧɢ 
ɫɜɨɣɫɬɜɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ ɫɚ: 
- ReadOnly – ɪɚɡɪɟɲɚɜɚ / ɡɚɛɪɚɧɹɜɚ ɪɟɞɚɤɰɢɹɬɚ ɧɚ ɞɚɧɧɢ. 
- CaptionVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɡɚɝɥɚɜɢɟɬɨ. 
- ColumnHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɡɚɝɥɚɜɢɹɬɚ ɧɚ ɤɨɥɨɧɢɬɟ. 
- RowHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɤɨɥɨɧɚɬɚ ɜ ɥɹɜɨ ɨɬ ɪɟɞɨɜɟɬɟ. 
- TableStyles – ɡɚɞɚɜɚ ɫɬɢɥɨɜɟ ɡɚ ɬɚɛɥɢɰɚɬɚ. 
o MappingName – ɡɚɞɚɜɚ ɬɚɛɥɢɰɚɬɚ, ɡɚ ɤɨɹɬɨ ɫɟ ɨɬɧɚɫɹ ɞɟɮɢɧɢɪɚ- 
ɧɢɹɬ ɫɬɢɥ. 
o GridColumnStyles – ɡɚɞɚɜɚ ɮɨɪɦɚɬɢɪɚɧɟ ɧɚ ɨɬɞɟɥɧɢɬɟ ɤɨɥɨɧɢ – 
ɡɚɝɥɚɜɢɟ, ɲɢɪɢɧɚ ɢ ɞɪ. 
Master-DОtaТls ɧɚɜɢɝɚɰɢɹ 
ɇɚɜɢɝɚɰɢɹɬɚ "ɝɥɚɜɟɧ/ɩɨɞɱɢɧɟɧ" (mastОr-НОtaТls) ɨɬɪɚɡɹɜɚ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɨɬ ɬɢɩ ɟɞɧɨ ɤɴɦ ɦɧɨɝɨ (ɧɚɩɪɢɦɟɪ ɟɞɢɧ ɪɟɝɢɨɧ ɢɦɚ ɦɧɨɝɨ ɨɛɥɚɫɬɢ). ȼ АТnНoаs 
Forms ɫɟ ɩɨɞɞɴɪɠɚ ɧɚɜɢɝɚɰɢɹ "ɝɥɚɜɟɧ/ɩɨɞɱɢɧɟɧ". Ɂɚ ɞɚ ɢɥɸɫɬɪɢɪɚɦɟ ɪɚɛɨɬɚɬɚ ɫ ɧɟɹ, ɧɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɟɞɢɧ ɩɪɢɦɟɪ: ɂɦɚɦɟ Data , ɫɴɞɴɪɠɚɳ ɞɜɟ 
ɬɚɛɥɢɰɢ – ɟɞɧɚɬɚ ɫɴɞɴɪɠɚ ɢɦɟɧɚ ɧɚ ɞɴɪɠɚɜɢ, ɚ ɞɪɭɝɚɬɚ – ɢɦɟɧɚ ɧɚ ɝɪɚɞɨɜɟ. Ɍɟ ɫɚ ɫɜɴɪɡɚɧɢ ɩɨɦɟɠɞɭ ɫɢ ɬɚɤɚ, ɱɟ ɧɚ ɜɫɹɤɚ ɞɴɪɠɚɜɚ ɨɬ ɩɴɪɜɚɬɚ ɬɚɛɥɢɰɚ 
ɫɴɨɬɜɟɬɫɬɜɚɬ ɨɩɪɟɞɟɥɟɧɢ ɝɪɚɞɨɜɟ ɨɬ ɜɬɨɪɚɬɚ 
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ɬɚɛɥɢɰɚ: 
Ɍɨɝɚɜɚ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɞɜɟ DataGrid ɤɨɧɬɪɨɥɢ – ɩɴɪɜɚɬɚ, ɜɢɡɭɚɥɢɡɢɪɚɳɚ ɞɴɪɠɚɜɢɬɟ, ɚ ɜɬɨɪɚɬɚ, ɜɢɡɭɚɥɢɡɢɪɚɳɚ ɝɪɚɞɨɜɟɬɟ, ɫɴɨɬɜɟɬɫɬɜɚɳɢ ɧɚ 
ɬɟɤɭɳɨ ɢɡɛɪɚɧɚɬɚ ɞɴɪɠɚɜɚ ɨɬ ɩɴɪɜɚɬɚ ɤɨɧɬɪɨɥɚ. Ɂɚ ɰɟɥɬɚ ɤɨɧɬɪɨɥɢɬɟ ɫɟ ɫɜɴɪɡɜɚɬ ɫ ɟɞɢɧ ɢ ɫɴɳ DataSet. ɇɚ ɝɥɚɜɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ 
ɞɚɧɧɢ ɝɥɚɜɧɚɬɚ ɬɚɛɥɢɰɚ. ɇɚ ɩɨɞɱɢɧɟɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ ɪɟɥɚɰɢɹɬɚ ɧɚ ɬɚɛɥɢɰɚɬɚ: 
// Bind the master grid to the master table 
DataGridCountries.DataSource = datasetCountriesAndTowns; 
DataGridCountries.DataMember = "Countries"; 
// Bind the detail grid to the relationship 
DataGridTowns.DataSource = datasetCountriesAndTowns; 
DataGridTowns.DataMember = "Countries.CountriesTowns"; 
16. GDI+. Ɇɟɬɨɞɢ ɡɚ ɢɡɱɟɪɬɚɜɚɧɟ ɧɚ ɨɫɧɨɜɧɢɬɟ ɮɢɝɭɪɢ. Ɂɚɩɴɥɜɚɧɟ, ɤɨɧɬɭɪ ɢ ɫɩɟɰɢɚɥɧɢ ɟɮɟɤɬɢ. 
ɉɚɤɟɬɴɬ System.Drawing ɨɫɢɝɭɪɹɜɚ ɞɨɫɬɴɩ ɞɨ GDI+ ɮɭɧɤɰɢɢɬɟ ɧɚ 
Windows: 
- ɩɨɜɴɪɯɧɨɫɬɢ ɡɚ ɱɟɪɬɚɧɟ 
- ɪɚɛɨɬɚ ɫ ɝɪɚɮɢɤɚ ɢ ɝɪɚɮɢɱɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
- ɢɡɱɟɪɬɚɜɚɧɟ ɧɚ ɝɟɨɦɟɬɪɢɱɧɢ ɮɢɝɭɪɢ 
- ɪɚɛɨɬɚ ɫ ɢɡɨɛɪɚɠɟɧɢɹ 
- ɪɚɛɨɬɚ ɫ ɬɟɤɫɬ ɢ ɲɪɢɮɬɨɜɟ 
- ɩɟɱɚɬɚɧɟ ɧɚ ɩɪɢɧɬɟɪ 
Ɍɨɣ ɫɟ ɫɴɫɬɨɢ ɨɬ ɧɹɤɨɥɤɨ ɩɪɨɫɬɪɚɧɫɬɜɚ: 
- System.Drawing – ɩɪɟɞɨɫɬɚɜɹ ɨɫɧɨɜɧɢ ɤɥɚɫɨɜɟ ɤɚɬɨ ɩɨɜɴɪɯɧɨɫɬɢ, 
ɦɨɥɢɜɢ, ɱɟɬɤɢ, ɤɥɚɫɨɜɟ ɡɚ ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ ɬɟɤɫɬ. 
- System.Drawing.Imaging – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɪɚɛɨɬɚ ɫ ɢɡɨɛɪɚ- 
ɠɟɧɢɹ, ɤɚɪɬɢɧɤɢ ɢ ɢɤɨɧɢ, ɤɥɚɫɨɜɟ ɡɚ ɡɚɩɢɫɜɚɧɟ ɜ ɪɚɡɥɢɱɧɢ ɮɚɣɥɨɜɢ 
ɮɨɪɦɚɬɢ ɢ ɡɚ ɩɪɟɨɪɚɡɦɟɪɹɜɚɧɟ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹ. 
- System.Drawing.Drawing2D – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɝɪɚɮɢɱɧɢ ɬɪɚɧɫ- 
ɮɨɪɦɚɰɢɢ – ɛɥɟɧɞɢ, ɦɚɬɪɢɰɢ ɢ ɞɪ. 
- System.Drawing.Text – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɞɨɫɬɴɩ ɞɨ ɲɪɢɮɬɨɜɟɬɟ 
ɧɚ ɝɪɚɮɢɱɧɚɬɚ ɫɪɟɞɚ. 

- System.Drawing.Printing – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɩɟɱɚɬɚɧɟ ɧɚ 
ɩɪɢɧɬɟɪ ɢ ɫɢɫɬɟɦɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɡɚ ɩɟɱɚɬɚɧɟ. 
Кɥɚɫɴɬ GrapСТМs 
Кɥɚɫɴɬ System.Drawing.Graphics ɩɪɟɞɨɫɬɚɜɹ ɚɛɫɬɪɚɤɬɧɚ ɩɨɜɴɪɯɧɨɫɬ ɡɚ 
ɱɟɪɬɚɧɟ. Ɍɚɤɚɜɚ ɩɨɜɴɪɯɧɨɫɬ ɦɨɠɟ ɞɚ ɛɴɞɟ ɤɚɤɬɨ ɱɚɫɬ ɨɬ ɤɨɧɬɪɨɥɚ ɧɚ 
ɟɤɪɚɧɚ, ɬɚɤɚ ɢ ɱɚɫɬ ɨɬ ɫɬɪɚɧɢɰɚ ɧɚ ɩɪɢɧɬɟɪ ɢɥɢ ɞɪɭɝɨ ɭɫɬɪɨɣɫɬɜɨ. 
ɇɚɣ-ɱɟɫɬɨ ɱɟɪɬɚɧɟɬɨ ɫɟ ɢɡɜɴɪɲɜɚ ɜ ɨɛɪɚɛɨɬɱɢɤɚ ɧɚ ɫɴɛɢɬɢɟɬɨ Paint. ȼ 
ɧɟɝɨ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬ ɫɟ ɩɪɟɢɡɱɟɪɬɚɜɚ ɝɪɚɮɢɱɧɢɹ ɨɛɥɢɤ ɧɚ ɤɨɧɬɪɨɥɚɬɚ. 
ɉɚɪɚɦɟɬɴɪɴɬ PaintEventArgs, ɤɨɣɬɨ ɫɟ ɩɨɞɚɜɚ, ɫɴɞɴɪɠɚ Graphics ɨɛɟɤɬɚ. 
Graphics ɨɛɟɤɬ ɦɨɠɟ ɞɚ ɫɟ ɫɴɡɞɚɜɚ ɱɪɟɡ Control.CreateGraphics(). Ɍɨɣ 
ɡɚɞɴɥɠɢɬɟɥɧɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ ɱɪɟɡ finally ɛɥɨɤ ɢɥɢ ɫ ɤɨɧɫ- 
ɬɪɭɤɰɢɹɬɚ using, ɡɚɳɨɬɨ ɟ ɰɟɧɟɧ ɪɟɫɭɪɫ. 

Чɪɟɡ  ɩɪɢɦɟɪɚ ɳɟ ɢɥɸɫɬɪɢɪɚɦɟ ɪɚɛɨɬɚɬɚ ɫ GDI+ ɱɪɟɡ ɩɚɤɟɬɚ System.Drawing – ɱɟɪɬɚɧɟ ɧɚ ɝɟɨɦɟɬɪɢɱɧɢ ɮɢɝɭɪɢ ɫ ɱɟɬɤɢ ɢ ɦɨɥɢɜɢ ɢ ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ 
ɬɟɤɫɬ ɫɴɫ ɡɚɞɚɞɟɧ ɲɪɢɮɬ. 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 
{ 
Graphics g = e.Graphics; 
g.SmoothingMode = SmoothingMode.AntiAlias; 
Brush brush = new SolidBrush(Color.Blue); 
g.FillEllipse(brush, 50, 40, 350, 250); 
brush.Dispose(); 
Pen pen = new Pen(Color.Red, 2); 
g.DrawRectangle(pen, 40, 50, 200, 40); 
pen.Dispose(); 
brush = new SolidBrush(Color.Yellow); 
Font font = new Font("Arial", 14, FontStyle.Bold); 
g.DrawString(".NET Framework", font, brush, 60, 60); 
brush.Dispose(); 

font.Dispose(); 



} 

17. Вɯɨɞ/ɂɡɯɨɞ ɜ .NET. Ɋɚɛɨɬɚ ɫ ɮɚɣɥɨɜɟ, ɞɢɪɟɤɬɨɪɢɢ, ɩɨɬɨɰɢ, ɱɟɬɰɢ ɢ ɩɢɫɰɢ. 
ɉɨɬɨɰɢɬɟ ɜ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɫɚ ɟɞɧɚ ɚɛɫɬɪɚɤɰɢɹ, ɫ ɤɨɹɬɨ ɫɟ ɨɫɴɳɟɫɬɜɹɜɚ ɜɯɨɞ ɢ ɢɡɯɨɞ ɨɬ ɞɚɞɟɧɚ ɩɪɨɝɪɚɦɚ. ɉɨɬɨɰɢɬɟ ɜ C# ɤɚɬɨ 
ɤɨɧɰɟɩɰɢɹ ɫɚ ɚɧɚɥɨɝɢɱɧɢ ɧɚ ɩɨɬɨɰɢɬɟ ɜ ɞɪɭɝɢ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɢ ɟɡɢɰɢ, ɧɚɩɪ. Java, C++ ɢ DОlpСТ (ObjОМt PasМal).  
ɉɨɬɨɤɴɬ ɟ ɩɨɞɪɟɞɟɧɚ ɫɟɪɢɹ ɨɬ ɛɚɣɬɨɜɟ, ɤɨɹɬɨ ɫɥɭɠɢ ɤɚɬɨ ɚɛɫɬɪɚɤɬɟɧ ɤɚɧɚɥ ɡɚ ɞɚɧɧɢ. Ɍɨɡɢ ɜɢɪɬɭɚɥɟɧ ɤɚɧɚɥ ɫɜɴɪɡɜɚ ɩɪɨɝɪɚɦɚɬɚ ɫ ɭɫɬɪɨɣɫɬɜɨ ɡɚ 
ɫɴɯɪɚɧɟɧɢɟ ɢɥɢ ɩɪɟɧɨɫ ɧɚ ɞɚɧɧɢ (ɧɚɩɪ. ɮɚɣɥ ɜɴɪɯɭ ɯɚɪɞ ɞɢɫɤ), ɤɚɬɨ ɞɨɫɬɴɩɴɬ ɞɨ ɤɚɧɚɥɚ ɟ ɩɨɫɥɟɞɨɜɚɬɟɥɟɧ. ɉɨɬɨɰɢɬɟ ɩɪɟɞɨɫɬɚɜɹɬ ɫɪɟɞɫɬɜɚ ɡɚ ɱɟɬɟɧɟ ɢ 
ɡɚɩɢɫ ɧɚ ɩɨɪɟɞɢɰɢ ɨɬ ɛɚɣɬɨɜɟ ɨɬ ɢ ɤɴɦ ɭɫɬɪɨɣɫɬɜɨɬɨ. Ɍɨɜɚ ɟ ɫɬɚɧɞɚɪɬɧɢɹɬ ɦɟɯɚɧɢɡɴɦ ɡɚ ɢɡɜɴɪɲɜɚɧɟ ɧɚ ɜɯɨɞɧɨ-ɢɡɯɨɞɧɢ ɨɩɟɪɚɰɢɢ ɜ .NET 
FramОаork.ɉɨɬɨɰɢɬɟ ɜ .NET FramОаork ɫɟ ɞɟɥɹɬ ɧɚ ɞɜɟ ɝɪɭɩɢ – ɛɚɡɨɜɢ ɢ ɩɪɟɯɨɞɧɢ. ɂ ɟɞɧɢɬɟ, ɢ ɞɪɭɝɢɬɟ, ɧɚɫɥɟɞɹɜɚɬ ɚɛɫɬɪɚɤɬɧɢɹ ɤɥɚɫ 
System.IO.Stream, ɛɚɡɨɜ ɡɚ ɜɫɢɱɤɢ ɩɨɬɨɰɢ.Ȼɚɡɨɜɢɬɟ ɩɨɬɨɰɢ ɩɢɲɚɬ ɢ ɱɟɬɚɬ ɞɢɪɟɤɬɧɨ ɨɬ ɧɹɤɚɤɴɜ ɜɴɧɲɟɧ ɦɟɯɚɧɢɡɴɦ ɡɚ ɫɴɯɪɚɧɟɧɢɟ, ɤɚɬɨ ɮɚɣɥɨɜɚɬɚ 
ɫɢɫɬɟɦɚ (ɧɚɩɪɢɦɟɪ ɤɥɚɫɴɬ FileStream), ɩɚɦɟɬɬɚ (MemoryStream) ɢɥɢ ɞɚɧɧɢ, ɞɨɫɬɴɩɧɢ ɩɨ ɦɪɟɠɚɬɚ (NetworkStream). ɉɨ-ɧɚɬɚɬɴɤ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɤɥɚɫɚ 
FileStream ɜ ɬɨɱɤɚɬɚ "Фɚɣɥɨɜɢ ɩɨɬɨɰɢ". ɉɪɟɯɨɞɧɢɬɟ ɩɨɬɨɰɢ ɩɢɲɚɬ ɢ ɱɟɬɚɬ ɨɬ ɞɪɭɝɢ ɩɨɬɨɰɢ (ɧɚɣ-ɱɟɫɬɨ ɜ ɛɚɡɨɜɢ ɩɨɬɨɰɢ), ɤɚɬɨ ɩɪɢ ɬɨɜɚ ɩɨɫɪɟɞɧɢɱɟɫɬɜɨ 
ɞɨɛɚɜɹɬ ɞɨɩɴɥɧɢɬɟɥɧɚ ɮɭɧɤɰɢ-ɨɧɚɥɧɨɫɬ, ɧɚɩɪɢɦɟɪ ɛɭɮɟɪɢɪɚɧɟ (BufferedStream) ɢɥɢ ɤɨɞɢɪɚɧɟ (CryptoStream). ɉɨ-ɩɨɞɪɨɛɧɨ ɳɟ ɪɚɡɝɥɟɞɚɦɟ 
BufferedStream ɜ ɬɨɱɤɚɬɚ "Ȼɭɮɟɪɢɪɚɧɢ ɩɨɬɨɰɢ". Ɂɚ ɱɟɬɟɧɟ ɧɚ ɞɚɧɧɢ ɨɬ ɩɨɬɨɤ ɫɟ ɢɡɩɨɥɡɜɚ ɦɟɬɨɞɴɬ int Read(byte[] buffer, int offs . Ɍɨɣ ɱɟɬɟ 
ɧɚɣ-ɦɧɨɝɨ count ɧɚ ɛɪɨɣ ɛɚɣɬɚ ɨɬ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢɹ ɧɚ ɜɯɨɞɧɢɹ ɩɨɬɨɤ, ɭɜɟɥɢɱɚɜɚ ɩɨɡɢɰɢɹɬɚ ɢ ɜɪɴ-ɳɚ ɛɪɨɹ ɩɪɨɱɟɬɟɧɢ ɛɚɣɬɨɜɟ ɢɥɢ ɩɪɢ ɞɨɫɬɢɝɧɟ ɤɪɚɹ 
ɧɚ ɩɨɬɨɤɚ. Чɟɬɟɧɟɬɨ ɦɨɠɟ ɞɚ ɛɥɨɤɢɪɚ ɡɚ ɧɟɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ. ɇɚɩɪɢɦɟɪ, ɚɤɨ ɩɪɢ ɱɟɬɟɧɟ ɨɬ ɦɪɟɠɚ ɢɡɜɢɤɚɦɟ ɦɟɬɨɞɚ NetworkStrea …), ɚ ɧɟ ɫɚ 
ɧɚɥɢɱɧɢ ɞɚɧɧɢ ɡɚ ɱɟɬɟɧɟ, ɨɩɟɪɚɰɢɹɬɚ ɛɥɨɤɢɪɚ ɞɨ ɬɹɯɧɨɬɨ ɩɨɥɭɱɚɜɚɧɟ. ȼ ɬɚɤɢɜɚ ɫɥɭɱɚɢ ɟ ɭɦɟɫɬɧɨ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ ɫɜɨɣɫɬɜɨɬɨ Net

DataAvailable, ɤɨɟɬɨ ɩɨɤɚɡɜɚ ɞɚɥɢ ɜ ɩɨɬɨɤɚ ɢɦɚ ɩɪɢɫɬɢɝɧɚɥɢ ɞɚɧɧɢ, ɤɨɢɬɨ ɨɳɟ ɧɟ ɫɚ ɩɪɨɱɟɬɟɧɢ, ɬ. ɟ. ɞɚɥɢ ɩɨɫɥɟɞɜɚɳɚ ɨɩɟɪɚɰɢɹ ɳɟ ɛɥɨɤɢɪɚ ɢɥɢ 
ɳɟ ɜɴɪɧɟ ɪɟɡɭɥɬɚɬ ɜɟɞɧɚɝɚ. 

ɉɢɫɚɧɟ ɜ ɩɨɬɨɤ  

Ɇɟɬɨɞɴɬ Write(byte[] buffer, int offset, int count) ɡɚɩɢɫɜɚ ɜ ɢɡɯɨɞ-ɧɢɹ ɩɨɬɨɤ count ɛɚɣɬɚ, ɤɚɬɨ ɡɚɩɨɱɜɚ ɨɬ ɡɚɞɚɞɟɧɨɬɨ ɨɬɦɟɫɬɜɚɧɟ ɜ ɛɚɣɬɨɜɢɹ ɦɚɫɢɜ. ɂ 
ɬɚɡɢ ɨɩɟɪɚɰɢɹ ɟ ɛɥɨɤɢɪɚɳɚ, ɬ.ɟ. ɦɨɠɟ ɞɚ ɩɪɟɞɢɡɜɢɤɚ ɡɚɛɚɜɹɧɟ ɡɚ ɧɟɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ. ɇɟ ɟ ɝɚɪɚɧɬɢɪɚɧɨ, ɱɟ ɛɚɣɬɨɜɟɬɟ, ɡɚɩɢɫɚɧɢ ɜ ɩɨɬɨɤɚ ɫ WrТtО(…), ɫɚ 
ɞɨɫɬɢɝɧɚɥɢ ɞɨ ɦɟɫɬɨɧɚɡɧɚɱɟɧɢɟɬɨ ɫɢ ɫɥɟɞ ɭɫɩɟɲ-ɧɨɬɨ ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɦɟɬɨɞɚ. ȼɴɡɦɨɠɧɨ ɟ ɩɨɬɨɤɴɬ ɞɚ ɛɭɮɟɪɢɪɚ ɞɚɧɧɢɬɟ ɢ ɞɚ ɧɟ ɝɢ ɢɡɩɪɚɳɚ 
ɜɟɞɧɚɝɚ.Фɚɣɥɨɜɢɬɟ ɩɨɬɨɰɢ ɜ .NET FramОаork ɫɚ ɪɟɚɥɢɡɢɪɚɧɢ ɜ ɤɥɚɫɚ FileStream, ɤɨɣɬɨ ɜɟɱɟ ɛɟɲɟ ɢɡɩɨɥɡɜɚɧ ɜ ɩɪɢɦɟɪɚ ɡɚ ɩɨɬɨɰɢ. Кɚɬɨ ɧɚɫɥɟɞɧɢɤ ɧɚ 
Stream, ɬɨɣ ɩɨɞɞɴɪɠɚ ɜɫɢɱɤɢɬɟ ɦɭ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ (ɱɟɬɟɧɟ, ɩɢɫɚɧɟ, ɩɨɡɢɰɢɨɧɢɪɚɧɟ) ɢ ɞɨɛɚɜɹ ɧɹɤɨɢ ɞɨɩɴɥɧɢɬɟɥɧɢ.Чɟɬɟɧɟɬɨ ɢ ɩɢɫɚɧɟɬɨ ɜɴɜ ɮɚɣɥɨɜɢ 
ɩɨɬɨɰɢ, ɤɚɤɬɨ ɢ ɞɪɭɝɢɬɟ ɩɨ-ɪɹɞɤɨ ɢɡɩɨɥɡɜɚɧɢ ɨɩɟɪɚɰɢɢ, ɫɟ ɢɡɜɴɪɲɜɚɬ ɤɚɤɬɨ ɩɪɢ ɜɫɢɱɤɢ ɧɚɫɥɟɞɧɢɰɢ ɧɚ ɤɥɚɫɚ Stream – ɫ ɦɟɬɨɞɢɬɟ ɢ ɬ. ɧ. 

Фɚɣɥɨɜɢɬɟ ɩɨɬɨɰɢ ɩɨɞɞɴɪɠɚɬ ɩɪɹɤ ɞɨɫɬɴɩ ɞɨ ɨɩɪɟɞɟɥɟɧɚ ɩɨɡɢɰɢɹ ɨɬ ɮɚɣɥɚ ɱɪɟɡ ɦɟɬɨɞɚ SООФ(…). 

Чɟɬɰɢɬɟ ɢ ɩɢɫɚɱɢɬɟ (rОaНОrs anН аrТtОrs) ɜ .NET FramОаork ɫɚ ɤɥɚɫɨɜɟ, ɤɨɢɬɨ ɭɥɟɫɧɹɜɚɬ ɪɚɛɨɬɚɬɚ ɫ ɩɨɬɨɰɢɬɟ. ɉɪɢ ɪɚɛɨɬɚ ɧɚɩɪɢɦɟɪ ɫɚɦɨ ɫ ɮɚɣɥɨɜ ɩɨɬɨɤ, 
ɩɪɨɝɪɚɦɢɫɬɴɬ ɦɨɠɟ ɞɚ ɱɟɬɟ ɢ ɡɚɩɢɫɜɚ ɟɞɢɧɫɬɜɟɧɨ ɛɚɣɬɨɜɟ. Кɨɝɚɬɨ ɬɨɡɢ ɩɨɬɨɤ ɫɟ ɨɛɜɢɟ ɜ ɱɟɬɟɰ ɢɥɢ ɩɢɫɚɱ, ɜɟɱɟ ɫɚ ɩɨɡɜɨɥɟɧɢ ɱɟɬɟɧɟɬɨ ɢ ɡɚɩɢɫɚ ɧɚ 
ɪɚɡɥɢɱɧɢ ɫɬɪɭɤɬɭɪɢ ɨɬ ɞɚɧɧɢ, ɧɚɩɪɢɦɟɪ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ, ɬɟɤɫɬɨɜɚ ɢɧɮɨɪɦɚɰɢɹ ɢ ɞɪɭɝɢ ɬɢɩɨɜɟ. Чɟɬɰɢɬɟ ɢ ɩɢɫɚɱɢɬɟ ɛɢɜɚɬ ɞɜɨɢɱɧɢ ɢ ɬɟɤɫɬɨɜɢ. 
Ⱦɜɨɢɱɧɢɬɟ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɨɫɢɝɭɪɹɜɚɬ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɧɚ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ ɞɚɧɧɢ ɜ ɞɜɨɢɱɟɧ ɜɢɞ – ReadChar(), ReadChars(), Re ɢ 
ɞɪ. ɡɚ ɱɟɬɟɧɟ ɢ ɫɴɨɬɜɟɬɧɨ Write(char), Write(char[]), Write(Int32), Write(double) – ɡɚ ɡɚɩɢɫ. Ɇɨɠɟ ɞɚ ɫɟ ɱɟɬɟ ɢ ɡɚɩɢɫɜɚ ɢ string, ɤɚɬɨ ɬɨɣ ɫɟ ɩɪɟɞɫɬɚɜɹ ɜɴɜ 
ɜɢɞ ɧɚ ɦɚɫɢɜ ɨɬ ɫɢɦɜɨɥɢ ɢ ɩɪɟɮɢɤɫɧɨ ɫɟ ɡɚɩɢɫɜɚ ɞɴɥɠɢɧɚɬɚ ɦɭ – ReadString(), ɪɟɫɩ. Write(string).Ɍɟɤɫɬɨɜɢɬɟ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɨɫɢɝɭɪɹɜɚɬ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ 
ɧɚ ɬɟɤɫɬɨɜɚ ɢɧɮɨɪ-ɦɚɰɢɹ, ɩɪɟɞɫɬɚɜɟɧɚ ɜɴɜ ɜɢɞ ɧɚ ɧɢɡɨɜɟ, ɪɚɡɞɟɥɟɧɢ ɫ ɧɨɜ ɪɟɞ. Ȼɚɡɨɜɢ ɬɟɤɫɬɨɜɢ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɫɚ ɚɛɫɬɪɚɤɬɧɢɬɟ ɤɥɚɫɨɜɟ ɢ 
TextWriter. Ɉɫɧɨɜɧɢɬɟ ɦɟɬɨɞɢ ɡɚ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɫɚ ɫɥɟɞɧɢɬɟ: - ReadLine() – ɩɪɨɱɢɬɚ ɟɞɢɧ ɪɟɞ ɬɟɤɫɬ.  

- ReadToEnd() – ɩɪɨɱɢɬɚ ɜɫɢɱɤɨ ɨɬ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢɹ ɞɨ ɤɪɚɹ ɧɚ ɩɨɬɨɤɚ.  

- WrТtО(…) – ɜɦɴɤɜɚ ɞɚɧɧɢ ɜ ɩɨɬɨɤɚ ɧɚ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢɹ.  
Ɋɚɛɨɬɚ ɫ ɞɢɪɟɤɬɨɪɢɢ. Кɥɚɫɨɜɟ DТrОМtorв ɢ DТrОМtorвInПo  
Кɥɚɫɨɜɟɬɟ Directory ɢ DirectoryInfo ɫɚ ɩɨɦɨɳɧɢ ɤɥɚɫɨɜɟ ɡɚ ɪɚɛɨɬɚ ɫ ɞɢɪɟɤɬɨɪɢɢ. Щɟ ɢɡɛɪɨɢɦ ɨɫɧɨɜɧɢɬɟ ɢɦ ɦɟɬɨɞɢ, ɤɚɬɨ ɨɬɛɟɥɟɠɢɦ, ɱɟ ɡɚ ɬɟ 
ɫɚ ɫɬɚɬɢɱɧɢ, ɚ ɡɚ DirectoryInfo – ɞɨɫɬɴɩɧɢ ɱɪɟɡ ɢɧɫɬɚɧɰɢɹ.  
- Create(), CreateSubdirectory() – ɫɴɡɞɚɜɚ ɞɢɪɟɤɬɨɪɢɹ ɢɥɢ ɩɨɞɞɢ-ɪɟɤɬɨɪɢɹ.  

- GОtFТlОs(…) – ɜɪɴɳɚ ɜɫɢɱɤɢ ɮɚɣɥɨɜɟ ɜ ɞɢɪɟɤɬɨɪɢɹɬɚ.  

- GОtDТrОМtorТОs(…) – ɜɪɴɳɚ ɜɫɢɱɤɢ ɩɨɞɞɢɪɟɤɬɨɪɢɢ ɧɚ ɞɢɪɟɤɬɨɪɢɹɬɚ.  

- MovОTo(…) – ɩɪɟɦɟɫɬɜɚ (ɩɪɟɢɦɟɧɭɜɚ) ɞɢɪɟɤɬɨɪɢɹ.  

- Delete() – ɢɡɬɪɢɜɚ ɞɢɪɟɤɬɨɪɢɹ.  

- Exists() – ɩɪɨɜɟɪɹɜɚ ɞɢɪɟɤɬɨɪɢɹ ɞɚɥɢ ɫɴɳɟɫɬɜɭɜɚ.  

- Parent – ɜɪɴɳɚ ɝɨɪɧɚɬɚ ɞɢɪɟɤɬɨɪɢɹ.  

- FullName – ɩɴɥɧɨ ɢɦɟ ɧɚ ɞɢɪɟɤɬɨɪɢɹɬɚ.  



20. Ɍɚɣɦɟɪ (TТmОr). Ɋɚɛɨɬɚ ɫ ɬɚɣɦɟɪɢ. ɉɪɨɩɴɪɬɢɬɚ, ɫɴɛɢɬɢɹ. ɉɪɢɦɟɪ. 
Ɍɚɣɦɟɪɢ 
Чɟɫɬɨ ɜ ɩɪɢɥɨɠɟɧɢɹɬɚ, ɤɨɢɬɨ ɪɚɡɪɚɛɨɬɜɚɦɟ, ɜɴɡɧɢɤɜɚ ɧɟɨɛɯɨɞɢɦɨɫɬ ɨɬ 
ɢɡɩɴɥɧɹɜɚɧɟ ɧɚ ɡɚɞɚɱɢ ɩɪɟɡ ɪɟɝɭɥɹɪɧɢ ɜɪɟɦɟɜɢ ɢɧɬɟɪɜɚɥɢ. Ɍɚɣɦɟɪɢɬɟ 
ɩɪɟɞɨɫɬɚɜɹɬ ɬɚɤɚɜɚ ɭɫɥɭɝɚ. Ɍɟ ɫɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɢɡɜɟɫɬɹɜɚɬ ɩɪɢɥɨɠɟɧɢɟɬɨ 
ɩɪɢ ɢɡɬɢɱɚɧɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɧɨ ɡɚɞɚɞɟɧ ɢɧɬɟɪɜɚɥ ɨɬ ɜɪɟɦɟ. Ɍɚɣɦɟɪɢɬɟ ɫɚ 
ɩɨɥɟɡɧɢ ɜ ɪɟɞɢɰɚ ɫɰɟɧɚɪɢɢ, ɧɚɩɪɢɦɟɪ, ɤɨɝɚɬɨ ɢɫɤɚɦɟ ɞɚ ɨɛɧɨɜɹɜɚɦɟ 
ɩɟɪɢɨɞɢɱɧɨ ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ ɫ ɚɤɬɭɚɥɧɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɫɬɚɬɭɫɚ 
ɧɚ ɧɹɤɚɤɜɚ ɡɚɞɚɱɚ ɢɥɢ ɞɚ ɩɪɨɜɟɪɹɜɚɦɟ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɩɪɨɦɟɧɹɳɢ ɫɟ 
ɞɚɧɧɢ. 
System.Timers.Timer 

Кɥɚɫɴɬ ɩɪɟɞɨɫɬɚɜɹ ɫɴɛɢɬɢɟ ɡɚ ɢɡɬɢɱɚɧɟ ɧɚ ɜɪɟɦɟɜɢɹ ɢɧɬɟɪɜɚɥ Elapsed, 

ɤɨɟɬɨ ɟ ɞɟɥɟɝɚɬ ɨɬ ɬɢɩ ElapsedEventHandler, ɞɟɮɢɧɢɪɚɧ ɤɚɬɨ: 
public delegate void ElapsedEventHandler( 
object sender, ElapsedEventArgs e); 
ɉɪɢ ɢɡɬɢɱɚɧɟ ɧɚ ɢɧɬɟɪɜɚɥɚ, ɭɤɚɡɚɧ ɜ ɫɜɨɣɫɬɜɨɬɨ Interval, ɬɚɣɦɟɪɴɬ ɨɬ 
ɬɢɩ System.Timers.Timer ɳɟ ɢɡɜɢɤɚ ɡɚɩɢɫɚɥɢɬɟ ɫɟ ɡɚ ɫɴɛɢɬɢɟɬɨ ɦɟɬɨɞɢ, 
ɢɡɩɨɥɡɜɚɣɤɢ ɧɢɲɤɚ ɨɬ ɩɭɥɚ. Ⱥɤɨ ɢɡɩɨɥɡɜɚɦɟ ɟɞɢɧ ɢ ɫɴɳ ɦɟɬɨɞ ɡɚ 
ɩɨɥɭɱɚɜɚɧɟ ɧɚ ɫɴɛɢɬɢɹ ɨɬ ɧɹɤɨɥɤɨ ɬɚɣɦɟɪɚ, ɱɪɟɡ ɚɪɝɭɦɟɧɬɚ sender ɦɨɠɟɦ 
ɞɚ ɝɢ ɪɚɡɝɪɚɧɢɱɢɦ. Кɥɚɫɴɬ ElapsedEventArgs ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DateTime 
SignalTime ɧɢ ɩɪɟɞɨɫɬɚɜɹ ɬɨɱɧɨɬɨ ɜɪɟɦɟ, ɤɨɝɚɬɨ ɟ ɛɢɥ ɢɡɜɢɤɜɚɧ ɦɟɬɨɞɚ. 
Ɂɚ ɫɬɚɪɬɢɪɚɧɟ ɢ ɫɩɢɪɚɧɟ ɧɚ ɢɡɜɟɫɬɹɜɚɧɟɬɨ, ɦɨɠɟɦ ɞɚ ɢɡɜɢɤɚɦɟ ɫɴɨɬɜɟɬɧɨ 
Start() ɢ Stop() ɦɟɬɨɞɢɬɟ. ɋɜɨɣɫɬɜɨɬɨ Enabled ɧɢ ɩɨɡɜɨɥɹɜɚ ɞɚ ɢɧɫɬɪɭɤ- 
ɬɢɪɚɦɟ ɬɚɣɦɟɪɚ ɞɚ ɢɝɧɨɪɢɪɚ ɫɴɛɢɬɢɟɬɨ Elapsed. Ɍɨɜɚ ɩɪɚɜɢ Enabled 
ɮɭɧɤɰɢɨɧɚɥɧɨ ɟɤɜɢɜɚɥɟɧɬɧɨ ɧɚ ɫɴɨɬɜɟɬɧɢɬɟ Start() ɢ Stop() ɦɟɬɨɞɢ. 
Кɨɝɚɬɨ ɩɪɢɤɥɸɱɢɦ ɫ ɬɚɣɦɟɪɚ, ɬɪɹɛɜɚ ɞɚ ɢɡɜɢɤɚɦɟ Close(), ɡɚ ɞɚ ɨɫɜɨ- 
ɛɨɞɢɦ ɫɴɨɬɜɟɬɧɢɬɟ ɫɢɫɬɟɦɧɢ ɪɟɫɭɪɫɢ. 

System.Threading.Timer 

System.Threading.Timer ɩɪɢɥɢɱɚ ɧɚ System.Timers.Timer ɢ ɫɴɳɨ 
ɢɡɩɨɥɡɜɚ ɩɭɥɚ ɫ ɧɢɲɤɢ. Ɉɫɧɨɜɧɚɬɚ ɪɚɡɥɢɤɚ ɟ, ɱɟ ɬɨɣ ɩɨɡɜɨɥɹɜɚ ɦɚɥɤɨ ɩɨ- 
ɪɚɡɲɢɪɟɧ ɤɨɧɬɪɨɥ – ɦɨɠɟ ɞɚ ɭɤɚɡɜɚɦɟ ɤɨɝɚ ɬɚɣɦɟɪɚ ɞɚ ɡɚɩɨɱɧɟ ɞɚ 
ɨɬɛɪɨɹɜɚ, ɤɚɤɬɨ ɢ ɞɚ ɩɪɟɞɚɜɚɦɟ ɜɫɹɤɚɤɜɚ ɢɧɮɨɪɦɚɰɢɹ ɧɚ ɦɟɬɨɞɚ ɡɚ 
ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ ɱɪɟɡ ɨɛɟɤɬ ɨɬ ɩɪɨɢɡɜɨɥɟɧ ɬɢɩ. Ɂɚ ɞɚ ɩɨɥɡɜɚɦɟ 
System.Threading.Timer, ɬɪɹɛɜɚ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɦɭ ɞɚ ɩɨɞɚɞɟɦ ɞɟɥɟɝɚɬ ɨɬ 
ɬɢɩ TimerCallback, ɞɟɮɢɧɢɪɚɧ ɤɚɬɨ: 
public delegate void TimerCallback(object state); 
ɉɪɢ ɜɫɹɤɨ ɢɡɬɢɱɚɧɟ ɧɚ ɜɪɟɦɟɜɢɹ ɢɧɬɟɪɜɚɥ, ɳɟ ɛɴɞɚɬ ɢɡɜɢɤɜɚɧɢ ɦɟɬɨɞɢɬɟ 
ɜ ɬɨɡɢ ɞɟɥɟɝɚɬ. Ɉɛɢɤɧɨɜɟɧɨ ɤɚɬɨ ɨɛɟɤɬ ɡɚ ɫɴɫɬɨɹɧɢɟ ɢɦɚ ɩɨɥɡɚ ɞɚ 
ɩɨɞɚɜɚɦɟ ɫɴɡɞɚɬɟɥɹ ɧɚ ɬɚɣɦɟɪɚ, ɡɚ ɞɚ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɫɴɳɢɹ ɦɟɬɨɞ ɡɚ ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ ɡɚ ɨɛɪɚɛɨɬɤɚ ɧɚ ɫɴɛɢɬɢɹ ɨɬ ɦɧɨɠɟɫɬɜɨ ɬɚɣɦɟɪɢ.
Ⱦɪɭɝɢɹɬ ɩɚɪɚɦɟɬɴɪ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɧɚ ɬɚɣɦɟɪɚ ɟ ɜɪɟɦɟɜɢɹɬ ɢɧɬɟɪɜɚɥ. Ɍɨɣ 
ɦɨɠɟ ɢ ɞɚ ɛɴɞɟ ɩɪɨɦɟɧɟɧ ɜɩɨɫɥɟɞɫɬɜɢɟ ɫ ɢɡɜɢɤɜɚɧɟ ɧɚ CСanРО(…) ɦɟɬɨɞɚ. 
System.Threading.Timer ɧɟ ɩɪɟɞɥɚɝɚ ɭɞɨɛɟɧ ɧɚɱɢɧ ɡɚ ɫɬɚɪɬɢɪɚɧɟ ɢ 
ɫɩɢɪɚɧɟ. ɇɟɝɨɜɚɬɚ ɪɚɛɨɬɚ ɡɚɩɨɱɜɚ ɜɟɞɧɚɝɚ ɫɥɟɞ ɤɨɧɫɬɪɭɢɪɚɧɟɬɨ ɦɭ (ɩɨ- 
ɬɨɱɧɨ ɫɥɟɞ ɢɡɬɢɱɚɧɟɬɨ ɧɚ ɩɨɞɚɞɟɧɨɬɨ ɫɬɚɪɬɨɜɨ ɜɪɟɦɟ) ɢ ɩɪɟɤɴɫɜɚɧɟɬɨ ɦɭ 
ɫɬɚɜɚ ɫɚɦɨ ɱɪɟɡ Dispose(). Ⱥɤɨ ɢɫɤɚɦɟ ɞɚ ɝɨ ɪɟɫɬɚɪɬɢɪɚɦɟ ɬɪɹɛɜɚ ɞɚ 
ɫɴɡɞɚɞɟɦ ɧɨɜ ɨɛɟɤɬ. 

System.Windows.Forms.Timer 
ɉɪɨɫɬɪɚɧɫɬɜɨɬɨ ɨɬ ɢɦɟɧɚ System.Windows.Forms ɫɴɞɴɪɠɚ ɨɳɟ ɟɞɢɧ ɤɥɚɫ 
ɡɚ ɬɚɣɦɟɪ, ɤɨɣɬɨ ɟ ɫɴɫ ɫɥɟɞɧɚɬɚ ɞɟɮɢɧɢɰɢɹ: 
public class Timer : Component, IComponent, Idisposable 
{ 
public Timer(); 
public bool Enabled{virtual get ; virtual set;} 
public int Interval {get; set;} 
public event EventHandler Tick; 
public void Start(); 
public void Stop(); 



} 
ȼɴɩɪɟɤɢ, ɱɟ ɦɟɬɨɞɢɬɟ ɧɚ System.Windows.Forms.Timer ɦɧɨɝɨ ɩɪɢɥɢɱɚɬ ɧɚ 
ɬɟɡɢ ɧɚ System.Timers.Timer, ɬɨ System.Windows.Forms.Timer ɧɟ ɢɡɩɨɥ- 
ɡɜɚ ɩɭɥɚ ɫ ɧɢɲɤɢ ɡɚ ɨɛɪɚɬɧɢɬɟ ɢɡɜɢɤɜɚɧɢɹ ɤɴɦ АТnНoаs Forms ɩɪɢɥɨɠɟ- 
ɧɢɟɬɨ. ȼɦɟɫɬɨ ɬɨɜɚ, ɩɪɟɡ ɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ ɬɨɣ ɩɭɫɤɚ АТnНoаs ɫɴɨɛɳɟ- 
ɧɢɟɬɨ WM_TIMER ɜ ɨɩɚɲɤɚɬɚ ɡɚ ɫɴɨɛɳɟɧɢɹ ɧɚ ɬɟɤɭɳɚɬɚ ɧɢɲɤɚ. 
ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ System.Windows.Forms.Timer ɫɟ ɪɚɡɥɢɱɚɜɚ ɨɬ ɭɩɨɬɪɟɛɚɬɚ 
ɧɚ System.Timers.Timer, ɫɚɦɨ ɩɨ ɫɢɝɧɚɬɭɪɚɬɚ ɧɚ ɞɟɥɟɝɚɬɚ ɡɚ ɨɛɪɚɬɧɢ 
ɢɡɜɢɤɜɚɧɢɹ, ɤɨɣɬɨ ɜ ɫɥɭɱɚɹ ɟ ɫɬɚɧɞɚɪɬɧɢɹɬ EventHandler. 
26.ɂɡɤɥɸɱɟɧɢɹ ɜ .NET . Ⱦɟɮɢɧɢɪɚɧɟ ɧɚ ɫɨɛɫɬɜɟɧɨ ɢɡɤɥɸɱɟɧɢɟ. 
ɋɨɛɫɬɜɟɧɢ ɢɡɤɥɸɱɟɧɢɹ  
ȼ .NET FramОаork ɩɪɨɝɪɚɦɢɫɬɢɬɟ ɦɨɝɚɬ ɞɚ ɞɟɮɢɧɢɪɚɬ ɫɨɛɫɬɜɟɧɢ ɤɥɚɫɨɜɟ ɡɚ ɢɡɤɥɸɱɟɧɢɹ ɢ ɞɚ ɫɴɡɞɚɜɚɬ ɤɥɚɫɨɜɢ ɣɟɪɚɪɯɢɢ ɫ ɬɹɯ. Ɍɨɜɚ ɨɫɢɝɭɪɹɜɚ ɦɧɨɝɨ 
ɝɨɥɹɦɚ ɝɴɜɤɚɜɨɫɬ ɩɪɢ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɝɪɟɲɤɢ ɢ ɧɟɨɛɢɱɚɣɧɢ ɫɢɬɭ- ɚɰɢɢ. ȼ ɩɨ-ɝɨɥɟɦɢɬɟ ɩɪɢɥɨɠɟɧɢɹ ɢɡɤɥɸɱɟɧɢɹɬɚ ɫɟ ɪɚɡɞɟɥɹɬ ɜ ɥɨɝɢɱɟɫɤɢ ɜ ɤɚɬɟɝɨɪɢɢ ɢ 
ɡɚ ɜɫɹɤɚ ɤɚɬɟɝɨɪɢɹ ɫɟ ɞɟɮɢɧɢɪɚ ɩɨ ɟɞɢɧ ɛɚɡɨɜ ɤɥɚɫ, ɚ ɡɚ ɤɨɧɤɪɟɬɧɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɧɚ ɤɚɬɟɝɨɪɢɢɬɟ ɫɟ ɞɟɮɢɧɢɪɚ ɩɨ ɟɞɢɧ ɤɥɚɫ- ɧɚɫɥɟɞɧɢɤ. ɋɴɡɞɚɜɚ ɫɟ 
ɩɨ ɟɞɢɧ ɚɛɫɬɪɚɤɬɟɧ ɛɚɡɨɜ ɤɥɚɫ ɡɚ ɤɚɬɟɝɨɪɢɹɬɚ ɢɡɤɥɸɱɟɧɢɹ, ɫɜɴɪɡɚɧɢ ɫ ɤɥɢɟɧɬɢɬɟ (CustomerException) ɢ ɡɚ ɤɚɬɟɝɨɪɢɹɬɚ ɢɡɤɥɸɱɟɧɢɹ, ɫɜɴɪɡɚɧɢ ɫ 
ɩɨɪɴɱɤɢɬɟ (OrderException). ɇɚɫɥɟɞɧɢɰɢɬɟ ɧɚ OrderException ɢ CustomerException ɫɴɳɨ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɞɪɟɠɞɚɬ ɜ ɤɥɚɫɨɜɚ ɣɟɪɚɪɯɢɹ ɢ ɞɚ ɞɟɮɢɧɢɪɚɬ 
ɫɨɛɫɬɜɟɧɢ ɩɨɞɤɚɬɟɝɨɪɢɢ.  

ɉɪɢ ɪɚɛɨɬɚɬɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɢɡɩɨɥɡɜɚɳɨ ɤɥɚɫɨɜɚɬɚ ɣɟɪɚɪɯɢɹ ɨɬ ɩɪɢɦɟɪɚ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɢɯɜɚɳɚɬ ɧɚɜɟɞɧɴɠ ɜɫɢɱɤɢ ɝɪɟɲɤɢ, ɫɜɴɪɡɚɧɢ ɫ ɤɥɢɟɧɬɢɬɟ ɢɥɢ 
ɫɚɦɨ ɧɹɤɨɢ ɤɨɧɤɪɟɬɧɢ ɨɬ ɬɹɯ. Ɍɨɜɚ ɞɚɜɚ ɞɨɛɪɚ ɝɴɜɤɚɜɨɫɬ ɩɪɢ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɝɪɟɲɤɢɬɟ.  
Ⱦɨɛɪɟ ɟ ɞɚ ɫɟ ɫɩɚɡɜɚ ɩɪɚɜɢɥɨɬɨ, ɱɟ ɣɟɪɚɪɯɢɢɬɟ ɬɪɹɛɜɚ ɞɚ ɫɚ ɲɢɪɨɤɢ ɢ ɩɥɢɬɤɢ, ɬ.ɟ. ɤɥɚɫɨɜɟɬɟ ɧɚ 
ɢɡɤɥɸɱɟɧɢɹ ɬɪɹɛɜɚ ɞɚ ɫɚ ɩɪɨɢɡɜɨɞɧɢ ɧɚ ɬɢɩ, ɤɨɣɬɨ ɫɟ ɧɚɦɢɪɚ ɛɥɢɡɨ ɞɨ System.Exception, ɢ ɬɪɹɛɜɚ ɞɚ 
ɛɴɞɚɬ ɧɟ ɩɨɜɟɱɟ ɨɬ ɞɜɟ ɢɥɢ ɬɪɢ ɧɢɜɚ ɧɚɞɴɥɛɨɤɨ. Ⱥɤɨ ɞɟɮɢɧɢɪɚɦɟ ɬɢɩ ɡɚ ɢɡɤɥɸɱɟɧɢɟ, ɤɨɣɬɨ ɧɹɦɚ ɞɚ 
ɛɴɞɟ ɛɚɡɨɜ ɡɚ ɞɪɭɝɢ ɬɢɩɨɜɟ, ɦɚɪɤɢɪɚɦɟ ɝɨ ɤɚɬɨ sealed, ɚ ɚɤɨ ɧɟ ɢɫɤɚɦɟ ɞɚ ɛɴɞɟ ɢɧɫɬɚɧɰɢɪɚɧ ɞɢɪɟɤɬɧɨ, 
ɝɨ ɩɪɚɜɢɦ ɚɛɫɬɪɚɤɬɟɧ.Ⱦɟɮɢɧɢɪɚɧɟ ɧɚ ɫɨɛɫɬɜɟɧɢ ɢɡɤɥɸɱɟɧɢɹ Ɂɚ ɞɟɮɢɧɢɪɚɧɟɬɨ ɧɚ ɫɨɛɫɬɜɟɧɢ 
ɢɡɤɥɸɱɟɧɢɹ ɫɟ ɧɚɫɥɟɞɹɜɚ ɤɥɚɫɴɬ System. ApplicationException ɢ ɦɭ ɫɟ ɫɴɡɞɚɜɚɬ ɩɨɞɯɨɞɹɳɢ 
ɤɨɧɫɬɪɭɤɬɨɪɢ ɢ ɟɜɟɧ-ɬɭɚɥɧɨ ɦɭ ɫɟ ɞɨɛɚɜɹɬ ɢ ɞɨɩɴɥɧɢɬɟɥɧɢ ɫɜɨɣɫɬɜɚ, ɞɚɜɚɳɢ ɫɩɟɰɢɮɢɱɧɚ ɢɧɮɨɪɦɚɰɢɹ 
ɡɚ ɩɪɨɛɥɟɦɚ. ɉɪɟɩɨɪɴɱɜɚ ɫɟ ɜɢɧɚɝɢ ɞɚ ɫɟ ɞɟɮɢɧɢɪɚɬ ɩɨɧɟ ɫɥɟɞɧɢɬɟ ɞɜɚ ɤɨɧɫɬɪɭɤɬɨɪɚ: 
 MyException(string message);  
MyException(string message, Exception InnerException);  
27.ɉɪɚɜɢɥɚ ɡɚ ɪɚɛɨɬɚ ɫ ɢɡɤɥɸɱɟɧɢɹ ɜ .NET ɫɪɟɞɚ 
ɉɪɚɜɢɥɚ  ɡɚ ɪɚɛɨɬɚ  ɫ ɢɡɤɥɸɱɟɧɢɹ 
1. ɪɚɡɪɚɛɨɬɜɚɬɟ ɛɢɛɥɢɨɬɟɤɚ: ɚɤɨ ɩɪɢɯɜɚɧɟɬɟ  ɜɫɢɱɤɢ ɢɡɤɥ. , ɤɚɤ 
ɪɚɡɪɚɛɨɬɜɚɳɢɹ ɩɪɢɥɨɠɟɧɢɟ ɫ ɛɢɛɥɢɨɬɟɤɚɬɚ  ɳɟ ɡɧɚɟ ɱɟ ɧɟɳɨ ɫɟ ɟ ɫɥɭɱɢɥɨ 
2. ɪɚɡɪɚɛɨɬɜɚɬɟ ɛɢɛɥɢɨɬɟɤɚ ɫ ɬɢɩɨɜɟ – ɧɟ ɜɢɧɚɝɢ ɡɧɚɟɬɟ ɤɨɟ ɟ ɝɪɟɲɤɚ, ɤɨɟ ɧɟ. Ɉɫɬɚɜɟɬɟ ɬɨɜɚ ɧɚ ɜɢɤɚɳɢɹ 
3. ɂɡɛɹɝɜɚɣɬɟ ɤɨɞ , ɩɪɢɯɜɚɳɚɳ ɜɫɢɱɤɨ: catch(System.Exception) {………} 
4. Ⱥɤɨ ɨɩɟɪɚɰɢɹ  ɟ ɱɚɫɬɢɱɧɨ  ɡɚɜɴɪɲɟɧɚ    ɢɡɤɥɸɱɟɧɢɟ      ɢ ɫɥɟɞɜɚ ɜɴɡɫɬɚɧɨɜɹɜɚɧɟ ɜ ɧɚɱɚɥɧɨ ɫɴɫɬ.: ɧɚɣ-ɞɨɛɪɟ ɩɪɢɯɜɚɧɟɬɟ ɜɫɢɱɤɨ, ɜɴɡɫɬɚɧɨɜɟɬɟ ɢ
ɭɜɟɞɨɦɟɬɟ (ɫ ɞɪɭɝɨ ɢɡɤɥ. ) ɜɢɤɚɳɚɬɚ  ɫɬɪɚɧɚ. 
5. ɋɥɟɞ ɩɪɢɯɜɚɳɚɧɟ ɢ ɨɛɪɚɛɨɬɤɚ ɧɚ ɢɡɤɥɸɱɟɧɢɟ,  ɱɟɫɬɨ ɟ ɞɨɛɪɟ ɞɚ ɭɜɟɞɨɦɢɬɟ ɢɡɜɢɤɜɚɳɢɹ: ɩɨɞɚɜɚɬɟ ɫɴɳɨɬɨ (ɫɚɦɨ ɫ throw) ɢɥɢ ɞɪɭɝɨ ɢɡɤɥɸɱɟɧɢɟ
(ɬɨɜɚ ɟ ɧɚɱɢɧɚ ɡɚ ɩɪɟɨɛɪɚɡɭɜɚɦɟ  ɢɡɤɥɸɱɟɧɢɟɬɨ  ɨɬ ɧɟɳɨ ɫɩɟɰɢɮɢɱɧɨ, ɤɴɦ ɨɛɳɨɪɚɡɛɢɪɚɟɦɨ ɡɚ ɩɨɬɪɟɛɢɬɟɥ). 
 
ɇɟɨɛɪɚɛɨɬɜɚɧɢ ɫɴɨɛɳɟɧɢɹ (ɬɚɤɢɜɚ, ɤɨɢɬɨ ɧɢɤɨɣ catch ɧɟ ɪɚɡɩɨɡɧɚɜɚ) 
ɇɚɣ ɧɚɩɪɟɞ ɫɥɟɞɜɚ ɞɚ ɫɟ ɪɚɡɪɚɛɨɬɢ ɟɞɢɧɧɚ ɩɨɥɢɬɢɤɚ ɡɚ ɬɹɯ – ɧɚɩɪ. ɜɴɜɟɞɟɧ ɬɟɤɫɬ ɫɟ ɫɴɯɪɚɧɹɜɚ ɢ ɫɟ ɜɢɡɭɚɥɢɡɢɪɚ ɞɢɚɥɨɝɨɜ ɩɪɨɡɨɪɟɰ ɫ ɢɧɮɨɪɦɚɰɢɹ ɢ ɬ.ɧ
-1.ɉɪɢ ɨɬɞɚɥɟɱɟɧɨ ɜɢɤɚɧɚ ɩɪɨɰɟɞɭɪɚ ɢɥɢ web ɭɫɥɭɝɚ ɢɥɢ ɫɴɪɜɴɪɧɨ-ɛɚɡɢɪɚɧ ɤɨɞ, ɤɨɣɬɨ ɩɨɞɚɜɚ exception, ɬɨ ɬɨɣ ɫɟ ɢɡɩɴɥɧɹɜɚ ɜ ɫɴɪɜɴɪɧɨ
ɨɛɤɪɴɠɟɧɢɟ ɧɚ try/catch. Ɍɴɢ ɤɚɬɨ exception ɨɛɟɤɬɚ ɟ ɫɟɪɢɚɥɢɡɢɪɚɧ, ɬɨɣ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɞɚɜɚ ɩɪɟɡ ɝɪɚɧɢɰɚ ɧɚ Domain – ɬ.ɟ ɨɛɪɚɬɧɨ ɤɴɦ
ɤɥɢɟɧɬɫɤɨɬɨ ɩɪɢɥɨɠɟɧɢɟ. 
-2. ȼ ɨɛɳɢɹ ɫɥɭɱɚɣ, ɧɟɨɛɪɚɛɨɬɟɧɢ ɫɴɨɛɳɟɧɢɹ ɦɨɝɚɬ ɞɚ ɫɟ ɧɚɫɨɱɜɚɬ ɡɚ ɨɛɪɚɛɨɬɤɚ ɤɴɦ ɞɟɮɢɧɢɪɚɧɚ ɜ ɜ ɩɪɢɥɨɠɟɧɢɟɬɨ ɞɟɥɟɝɚɬɧɚ ɮɭɧɤɰɢɹ
ɪɟɝɢɫɬɪɢɪɚɧɚ ɤɚɬɨ 
event handle  ɨɬ ɬɢɩ System.UnhandledExceptionEventHandler ɤɴɦ ɫɬɚɧɞɚɪɬɧɢɹ  ɬɢɩ ɡɚ ɢɡɤɥɸɱɧɢɹ: System.AppDomain.Unhan ɉɪɢɦɟɪ
AppDomain.CurentDomain.UnhandledException += 
new UnhandledExceptionEventHandler(MyUnhandledExceptionFunction); 
3. ɇɟɨɛɪɚɛɨɬɜɚɧɢɬɟ ɢɡɤɥɸɱɟɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɹ, ɛɚɡɢɪɚɧɢ ɧɚ Windows Forms ɫɟ ɩɪɢɯɜɚɳɚɬ ɬɚɤɚ: ɰɹɥɚɬɚ WinProc ɮ-ɢɹ ɜɫɴɳɧɨɫɬ, ɫɟ ɜɢɤɚ ɜ
ɨɛɯɜɚɳɚɳ ɹ ɚɜɬɨɦɚɬɢɱɧɨ  try/catch. 
ɉɪɢ ɧɚɥɢɱɢɟ ɧɚ ɧɟɨɛɪɚɛɨɬɟɧɨ  ɩɨ-ɞɨɥɭ ɢɡɤɥɸɱɟɧɢɟ, catch ɛɥɨɤɴɬ ɢɡɜɢɤɜɚ ɜɢɪɬɭɚɥɧɢɹ ɦɟɬɨɞ OnThreadException() ɞɟɮɢɧɢɪɚɧ ɜ
System.Windows.Forms.Control ɢ ɩɪɟɞɟɮɢɧɢɪɚɧ ɜ Application 
Ɍɨɣ ɜɢɡɭɚɥɢɡɢɪɚ ɫɬɚɧɞɚɪɬɟɧ ɩɪɨɡɨɪɟɰ  ɡɚ ‘unhandled exception’ 
Ɇɨɠɟɬɟ ɞɚ ɩɪɟɞɟɮɢɧɢɪɚɬɟ ɩɨɜɟɞɟɧɢɟɬɨ  ɱɪɟɡ ɜɚɲ ɦɟɬɨɞ ɨɬ ɞɟɥɟɝɚɬɟɧ ɬɢɩ 
System.Threading.ThreadExceptionEventHandler 
ɢ ɫɥɟɞ ɬɨɜɚ ɞɚ ɫɜɴɪɠɟɬɟ ɬɨɡɢ ɦɟɬɨɞ ɫ ThreadException ɫɴɛɢɬɢɟɬɨ  ɧɚ ɤɥɚɫɚ Application 
-4. ɇɟɨɛɪɚɛɨɬɟɧɢ ɫɴɨɛɳɟɧɢɹ ɜ ASP.NET 
ASP ɨɛɯɜɚɳɚ ɤɨɞɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɜ ɫɨɛɫɬɜɟɧ trв ɛɥɨɤ ɢ ɩɪɟɞɨɩɪɟɞɟɥɹ ɧɚɱɢɧ ɡɚ ɨɛɪɚɛɨɬɤɚ. Ɇɨɠɟ ɞɚ ɫɟ ɧɚɦɟɫɢɬɟ ɤɚɬɨ ɪɟɝɢɫɬɪɢɪɚɬɟ ɫɜɨɣ
ɦɟɬɨɞ ɤɴɦ ɫɴɛɢɬɢɟ Error ɧɚ ɤɥɚɫɚ System.Web.UI.Page ɢɥɢ ɧɚ ɤɥɚɫ System.Web.UI.UserControl 



(ɦɟɬɨɞɴɬ  ɦɨɠɟ ɢ ɞɚ ɫɟ ɜɢɤɚ ɡɚ ɜɫɹɤɨ ɧɟɨɛɪɚɛɨɬɟɧɨ  ɢɡɤɥɸɱɟɧɢɟ  ɨɬ ɤɨɹɬɨ ɢ ɞɚ ɟ ɫɬɪɚɧɢɰɚ ɧɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ – ɚɤɨ callback ɦɟɬɨɞɚ ɟ ɫɜɴɪɡɚɧ  ɫ Error ɫɴɛɢɬɢɟ  ɧɚ ɤɥɚɫ 
System.Web.HTTPApplication) 
5. ɇɟɨɛɪɚɛɨɬɟɧɢ ɢɡɤɥɸɱɟɧɢɹ ɜ ɫɪɟɞɚ ASP.NET XML 
Ɉɬɧɨɜɨ ɨɛɯɜɚɳɚɳ ɤɨɞɚ trв ɛɥɨɤ ɧɚ ASP.NET ɩɨɞɚɜɚ SoapException ɨɛɟɤɬ. Ɍɨɣ ɫɟ ɫɟɪɢɚɥɢɡɢɪɚ ɜ 
XML ɜɢɞ ɢ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɞɚɜɚ ɤɴɦ ɞɪɭɝ ɤɨɦɩɸɬɴɪ ɢɥɢ ɩɪɢɥɨɠɟɧɢɟ,  ɪɚɛɨɬɟɳɨ ɤɚɬɨ ɤɥɢɟɧɬ ɧɚ XML Web ɭɫɥɭɝɚɬɚ. 
30. ɋɴɳɧɨɫɬ ɧɚ ɦɟɯɚɧɢɡɦɚ ɧɚ ɫɟɪɢɚɥɢɡɚɰɢɹ. ɋɟɪɢɚɥɢɡɢɪɚɧɟ ɧɚ ɨɛɟɤɬɢ ɫ ɜɝɪɚɞɟɧɢ ɤɥɚɫɨɜɟ. 
ɋɟɪɢɚɥɢɡɚɰɢɹ 
ȼ ɫɴɜɪɟɦɟɧɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɱɟɫɬɨ ɫɟ ɧɚɥɚɝɚ ɞɚ ɫɟ ɫɴɯɪɚɧɢ ɫɴɫɬɨɹɧɢɟɬɨ 
ɧɚ ɞɚɞɟɧ ɨɛɟɤɬ ɨɬ ɩɚɦɟɬɬɚ ɢ ɞɚ ɫɟ ɜɴɡɫɬɚɧɨɜɢ ɫɥɟɞ ɢɡɜɟɫɬɧɨ ɜɪɟɦɟ. Ɍɨɜɚ 
ɩɨɡɜɨɥɹɜɚ ɨɛɟɤɬɢɬɟ ɜɪɟɦɟɧɧɨ ɞɚ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɧɚ ɬɜɴɪɞɢɹ ɞɢɫɤ ɢ ɞɚ ɫɟ 
ɢɡɩɨɥɡɜɚɬ ɫɥɟɞ ɜɪɟɦɟ, ɤɚɤɬɨ ɢ ɞɚ ɫɟ ɩɪɟɧɚɫɹɬ ɩɨ ɦɪɟɠɚɬɚ ɢ ɞɚ ɫɟ ɜɴɡɫɬɚ- 
ɧɨɜɹɜɚɬ ɧɚ ɨɬɞɚɥɟɱɟɧɚ ɦɚɲɢɧɚ. 
ɉɪɨɛɥɟɦɢɬɟ ɩɪɢ ɫɴɯɪɚɧɟɧɢɟɬɨ ɢ ɜɴɡɫɬɚɧɨɜɹɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɢ ɫɚ ɦɧɨɝɨ ɢ ɡɚ 
ɫɩɪɚɜɹɧɟɬɨ ɫ ɬɹɯ ɢɦɚ ɪɚɡɥɢɱɧɢ ɩɨɞɯɨɞɢ. Ɂɚ ɞɚ ɫɟ ɧɚɦɚɥɹɬ ɭɫɢɥɢɹɬɚ ɧɚ 
ɪɚɡɪɚɛɨɬɱɢɰɢɬɟ ɜ .NET FramОаork ɟ ɢɡɝɪɚɞɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɡɚ ɚɜɬɨɦɚɬɢ- 
ɡɚɰɢɹ ɧɚ ɬɨɡɢ ɩɪɨɰɟɫ, ɧɚɪɟɱɟɧɚ ɫɟɪɢɚɥɢɡɚɰɢɹ. ɇɟɤɚ ɫɟ ɡɚɩɨɡɧɚɟɦ ɩɨ- 
ɩɨɞɪɨɛɧɨ ɫ ɧɟɹ. 
Кɚɤɜɨ ɟ ɫɟɪɢɚɥɢɡɚɰɢɹ (sОrТalТгatТon)? 
ɋɟɪɢɚɥɢɡɚɰɢɹɬɚ ɟ ɩɪɨɰɟɫ, ɤɨɣɬɨ ɩɪɟɨɛɪɚɡɭɜɚ ɨɛɟɤɬ ɢɥɢ ɫɜɴɪɡɚɧ ɝɪɚɮ ɨɬ 
ɨɛɟɤɬɢ ɞɨ ɩɨɬɨɤ ɨɬ ɛɚɣɬɨɜɟ, ɤɚɬɨ ɡɚɩɚɡɜɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɧɟɝɨɜɢɬɟ ɩɨɥɟɬɚ 
ɢ ɫɜɨɣɫɬɜɚ. ɉɨɬɨɤɴɬ ɦɨɠɟ ɞɚ ɛɴɞɟ ɞɜɨɢɱɟɧ (bТnarв) ɢɥɢ ɬɟɤɫɬɨɜ (БML). 

Ɂɚɩɚɡɜɚɧɟ ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɨɛɟɤɬ 
ɋɟɪɢɚɥɢɡɚɰɢɹɬɚ ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɢɧɮɨɪɦɚɰɢɹ ɢ ɡɚɩɚɡɜɚɧɟ 
ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɨɛɟɤɬɢ. ɂɡɩɨɥɡɜɚɣɤɢ ɫɟɪɢɚɥɢɡɚɰɢɹ, ɞɚɞɟɧɚ ɩɪɨɝɪɚɦɚ 
ɦɨɠɟ ɞɚ ɫɴɯɪɚɧɢ ɫɴɫɬɨɹɧɢɟɬɨ ɫɢ ɜɴɜ ɮɚɣɥ, ɛɚɡɚ ɞɚɧɧɢ ɢɥɢ ɞɪɭɝ ɧɨɫɢɬɟɥ ɢ 
ɫɥɟɞ ɜɪɟɦɟ ɞɚ ɝɨ ɜɴɡɫɬɚɧɨɜɢ ɨɛɪɚɬɧɨ. 

ɦɨɠɟɦ ɞɚ ɫɟɪɢɚɥɢɡɢɪɚɦɟ ɨɛɟɤɬ 
ɢ ɞɚ ɝɨ ɡɚɩɢɲɟɦ ɜ ɛɢɧɚɪɟɧ ɮɚɣɥ ɫɴɫ ɫɪɟɞɫɬɜɚɬɚ ɧɚ .NET FramОаork: 
string str = ".NET Framework"; 
BinaryFormatter f = new BinaryFormatter(); 
using (Stream s = new FileStream("sample.bin", FileMode.Create)) 
{ 
f.Serialize(s, str); 
} 

ɉɪɢ ɫɟɪɢɚɥɢɡɢɪɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ ɜ ɩɨɬɨɤɚ ɫɟ ɡɚɩɢɫɜɚɬ ɢɦɟɬɨ ɧɚ ɤɥɚɫɚ, ɢɦɟ- 
ɬɨ ɧɚ ɚɫɟɦɛɥɢɬɨ (assОmblв) ɢ ɞɪɭɝɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɨɛɟɤɬɚ, ɤɚɤɬɨ ɢ ɜɫɢɱɤɢ 
ɱɥɟɧ-ɩɪɨɦɟɧɥɢɜɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɦɚɪɤɢɪɚɧɢ ɤɚɬɨ [NonSerialized] (ɭɩɨɬɪɟ- 
ɛɚɬɚ ɧɚ ɬɨɡɢ ɚɬɪɢɛɭɬ ɳɟ ɨɛɹɫɧɢɦ ɩɨ-ɧɚɬɚɬɴɤ ɜ ɬɚɡɢ ɬɟɦɚ). ɉɪɢ ɞɟɫɟɪɢɚɥɢ- 
ɡɚɰɢɹɬɚ ɢɧɮɨɪɦɚɰɢɹɬɚ ɫɟ ɱɟɬɟ ɨɬ ɩɨɬɨɤɚ ɢ ɫɟ ɩɪɟɫɴɡɞɚɜɚ ɨɛɟɤɬɴɬ. 

Ɇɟɬɨɞɢ ɡɚ ɫɟɪɢɚɥɢɡɚɰɢɹ 
public static MemberInfo[] GetSerializableMembers(Type) 
Ɇɟɬɨɞɴɬ ɩɪɢɟɦɚ ɤɚɬɨ ɩɚɪɚɦɟɬɴɪ ɬɢɩɚ ɧɚ ɤɥɚɫɚ, ɤɨɣɬɨ ɳɟ ɛɴɞɟ ɫɟɪɢɚɥɢ- 
ɡɢɪɚɧ, ɢ ɜɪɴɳɚ ɤɚɬɨ ɪɟɡɭɥɬɚɬ ɦɚɫɢɜ ɨɬ MemberInfo ɨɛɟɤɬɢ, ɫɴɞɴɪɠɚɳɢ 
ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɫɟɪɢɚɥɢɡɢɪɭɟɦɢɬɟ ɱɥɟɧɨɜɟ ɧɚ ɤɥɚɫɚ. 
public static Object[] GetObjectData(Object, MemberInfo[]) 
Ɇɟɬɨɞɴɬ ɩɪɢɟɦɚ ɤɚɬɨ ɩɚɪɚɦɟɬɪɢ ɨɛɟɤɬ, ɤɨɣɬɨ ɳɟ ɛɴɞɟ ɫɟɪɢɚɥɢɡɢɪɚɧ ɢ 
ɦɚɫɢɜ ɫ ɱɥɟɧɨɜɟɬɟ, ɤɨɢɬɨ ɬɪɹɛɜɚ ɛɴɞɚɬ ɢɡɜɥɟɱɟɧɢ ɨɬ ɨɛɟɤɬɚ. Ɂɚ ɜɫɟɤɢ ɨɬ 
ɬɹɯ ɫɟ ɢɡɜɥɢɱɚ ɫɬɨɣɧɨɫɬɬɚ, ɚɫɨɰɢɢɪɚɧɚ ɫ ɧɟɝɨ ɜ ɫɟɪɢɚɥɢɡɢɪɚɧɢɹ ɨɛɟɤɬ ɢ 
ɬɟɡɢ ɫɬɨɣɧɨɫɬɢ ɫɟ ɜɪɴɳɚɬ ɤɚɬɨ ɦɚɫɢɜ ɨɬ ɨɛɟɤɬɢ. Ⱦɴɥɠɢɧɚɬɚ ɦɭ ɟ ɫɴɳɚɬɚ, 

ɤɚɬɨ ɞɴɥɠɢɧɚɬɚ ɧɚ ɦɚɫɢɜɚ ɫ ɱɥɟɧɨɜɟɬɟ, ɢɡɜɥɢɱɚɧɢ ɨɬ ɨɛɟɤɬɚ. 

35. ɋɬɪɚɬɟɝɢɢ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬ ɢ ɫɴɛɢɪɚɧɟ ɧɚ ‘ɛɨɤɥɭɤ’ ɜ .NET ɫɪɟɞɚ. Аɥɝɨɪɢɬɴɦ ɡɚ “ ɫɴɛɢɪɚɧɟ 
ɧɚ ɛɨɤɥɭɤ” 
Кɚɤ ɪɚɛɨɬɢ РarbaРО МollОМtor? 
ȼɟɱɟ ɛɟɲɟ ɫɩɨɦɟɧɚɬɨ, ɱɟ ɚɤɨ ɞɨɛɚɜɹɧɟɬɨ ɧɚ ɧɨɜ ɨɛɟɤɬ ɛɢ ɞɨɜɟɥɨ ɞɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɯɢɣɩɚ, ɬɪɹɛɜɚ ɞɚ ɫɟ 
ɨɫɴɳɟɫɬɜɢ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ. ȼ ɬɨɡɢ ɦɨɦɟɧɬ, CLR ɫɬɚɪɬɢɪɚ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, ɬ.ɧɚɪ. РarbaРО МollОМtor. Вɫɴɳɧɨɫɬ ɬɨɜɚ ɟ 
ɨɩɪɨɫɬɟɧɨ ɨɛɹɫɧɟɧɢɟ. GarbaРО МollОМtor ɫɟ 



ɫɬɚɪɬɢɪɚ ɤɨɝɚɬɨ ɉɨɤɨɥɟɧɢɟ 0 ɫɟ ɡɚɩɴɥɧɢ. ɉɨɤɨɥɟɧɢɹɬɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɜ ɫɥɟɞɜɚɳɚɬɚ ɫɟɤɰɢɹ. 
ɉɴɪɜɨɬɨ ɧɟɳɨ, ɤɨɟɬɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɧɚɩɪɚɜɢ, ɡɚ ɞɚ ɦɨɠɟ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ ɞɚ ɡɚɩɨɱɧɟ ɪɚɛɨɬɚ, ɬɨɜɚ ɟ ɞɚ ɫɟ ɩɪɢɫɩɹɬ ɜɫɢɱɤɢ ɧɢɲɤɢ ɧɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ, ɢɡɩɴɥɧɹɜɚɳɢ ɭɩɪɚɜɥɹɜɚɧ ɤɨɞ. ɩɨ ɜɪɟɦɟ ɧɚ ɫɴɛɢɪɚɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ ɟ ɬɜɴɪɞɟ ɜɟɪɨɹɬɧɨ ɨɛɟɤɬɢɬɟ ɞɚ ɫɟ ɩɪɟɦɟɫɬɹɬ ɧɚ ɧɨɜɢ ɚɞɪɟɫɢ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɢɲɤɢɬɟ ɧɟ ɬɪɹɛɜɚ ɞɚ ɦɨɝɚɬ ɞɚ ɞɨɫɬɴɩɜɚɬ ɢ ɦɨɞɢɮɢɰɢɪɚɬ ɨɛɟɤɬɢ ɞɨɤɚɬɨ ɬɪɚɟ ɩɨɱɢɫɬɜɚɧɟɬɨ. CLR ɢɡɱɚɤɜɚ ɜɫɢɱɤɢ ɧɢɲɤɢ ɞɚ ɞɨɫɬɢɝɧɚɬ 
ɜ ɛɟɡɨɩɚɫɧɨ ɫɴɫɬɨɹɧɢɟ, ɫɥɟɞ ɤɨɟɬɨ ɝɢ ɩɪɢɫɩɢɜɚ. ɋɴɳɟɫɬɜɭɜɚɬ ɧɹɤɨɥɤɨ ɦɟɯɚɧɢɡɦɚ, ɱɪɟɡ ɤɨɢɬɨ CLR ɦɨɠɟ ɞɚ ɩɪɢɫɩɢ ɞɚɞɟɧɚ ɧɢɲɤɚ. ɉɪɢɱɢɧɚɬɚ ɡɚ ɬɟɡɢ 
ɪɚɡɥɢɱɧɢ ɦɟɯɚɧɢɡɦɢ ɟ 
ɫɬɪɟɦɟɠɴɬ ɞɚ ɫɟ ɧɚɦɚɥɢ ɤɨɥɤɨɬɨ ɫɟ ɦɨɠɟ ɩɨɜɟɱɟ ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɧɢɲɤɢɬɟ ɞɚ ɨɫɬɚɧɚɬ ɚɤɬɢɜɧɢ ɜɴɡɦɨɠɧɨ ɧɚɣ-ɞɴɥɝɨ. 
Ɉɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɧɟɢɡɩɨɥɡɜɚɧɢɬɟ ɨɛɟɤɬɢ 
ɋɥɟɞ ɤɚɬɨ ɜɫɢɱɤɢ ɭɩɪɚɜɥɹɜɚɧɢ ɧɢɲɤɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɚ ɛɟɡɨɩɚɫɧɨ "ɩɪɢɫɩɚɧɢ", РarbaРО МollОМtor ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɜ manaРОН СОap ɢɦɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ 
ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ. Ⱥɤɨ ɬɚɤɢɜɚ ɨɛɟɤɬɢ ɫɴɳɟɫɬɜɭɜɚɬ, ɡɚɟɬɚɬɚ ɨɬ ɬɹɯ ɩɚɦɟɬ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ. ɋɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟ ɧɚ
ɪɚɛɨɬɚɬɚ ɩɨ ɫɴɛɢɪɚɧɟ ɧɚ ɨɬɩɚɞɴɰɢ ɫɟ ɜɴɡɨɛɧɨɜɹɜɚ ɪɚɛɨɬɚɬɚ ɧɚ ɜɫɢɱɤɢ 
ɧɢɲɤɢ ɢ ɩɪɢɥɨɠɟɧɢɟɬɨ ɩɪɨɞɴɥɠɚɜɚ ɫɜɨɟɬɨ ɢɡɩɴɥɧɟɧɢɟ. Кɚɤɬɨ ɜɟɪɨɹɬɧɨ ɫɟ ɞɨɫɟɳɚɬɟ, ɨɬɤɪɢɜɚɧɟɬɨ ɧɚ ɧɟɧɭɠɧɢɬɟ ɨɛɟɤɬɢ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ ɪɟɫɭɪɫɢɬɟ, 
ɡɚɟɬɢ ɨɬ ɬɹɯ, ɧɟ ɟ ɩɪɨɫɬɚ ɡɚɞɚɱɚ. ȼ ɬɚɡɢ 
ɫɟɤɰɢɹ ɧɚɤɪɚɬɤɨ ɳɟ ɨɩɢɲɟɦ ɚɥɝɨɪɢɬɴɦɴɬ, ɤɨɣɬɨ .NET РarbaРО МollОМtor ɢɡɩɨɥɡɜɚ ɡɚ ɧɟɣɧɨɬɨ ɪɟɲɚɜɚɧɟ. 
Ɂɚ ɞɚ ɭɫɬɚɧɨɜɢ ɤɨɢ ɨɛɟɤɬɢ ɩɨɞɥɟɠɚɬ ɧɚ ɭɧɢɳɨɠɟɧɢɟ, РarbaРО МollОМtor ɩɨɫɬɪɨɹɜɚ ɝɪɚɮ ɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɞɨɫɬɴɩɧɢ ɨɬ ɧɢɲɤɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɜ ɞɚɞɟɧɢɹ 
ɦɨɦɟɧɬ. ȼɫɢɱɤɢ ɨɛɟɤɬɢ ɨɬ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɤɨɢɬɨ ɧɟ ɫɚ ɱɚɫɬ ɨɬ ɝɪɚɮɚ ɫɟ ɫɱɢɬɚɬ ɡɚ ɨɬɩɚɞɴɰɢ ɢ ɩɨɞɥɟɠɚɬ ɧɚ ɭɧɢɳɨɠɚɜɚɧɟ. ȼɴɡɧɢɤɜɚ ɜɴɩɪɨɫɴɬ ɤɚɤ 
РarbaРО МollОМtor ɦɨɠɟ ɞɚ ɡɧɚɟ ɤɨɢ ɨɛɟɤɬɢ ɫɚ ɞɨɫɬɴɩɧɢ ɢ ɤɨɢ ɧɟ? Кɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɚ ɬɨɱɤɚɬɚ, ɨɬ ɤɨɹɬɨ 
ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ ɡɚɩɨɱɜɚ ɫɜɨɹɬɚ ɪɚɛɨɬɚ. 
Кɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ 
ȼɫɹɤɨ ɩɪɢɥɨɠɟɧɢɟ ɢɦɚ ɧɚɛɨɪ ɨɬ ɤɨɪɟɧɢ (application roots). Кɨɪɟɧɢɬɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɨɛɥɚɫɬɢ ɨɬ ɩɚɦɟɬɬɚ, ɤɨɢɬɨ ɫɨɱɚɬ ɤɴɦ ɨɛɟɤɬɢ ɨɬ manaРОН СОap, ɢɥɢ ɫɚ 
ɭɫɬɚɧɨɜɟɧɢ ɧɚ null. ɇɚɩɪɢɦɟɪ ɜɫɢɱɤɢ ɝɥɨɛɚɥɧɢ ɢ ɫɬɚɬɢɱɧɢ 
ɩɪɨɦɟɧɥɢɜɢ, ɫɴɞɴɪɠɚɳɢ ɪɟɮɟɪɟɧɰɢɢ ɤɴɦ ɨɛɟɤɬɢ ɫɟ ɫɱɢɬɚɬ ɡɚ ɤɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ. ȼɫɢɱɤɢ ɥɨɤɚɥɧɢ ɩɪɨɦɟɧɥɢɜɢ ɢɥɢ ɩɚɪɚɦɟɬɪɢ ɜ ɫɬɟɤɚ ɤɴɦ ɦɨɦɟɧɬɚ, 
ɜ ɤɨɣɬɨ ɫɟ ɢɡɩɴɥɧɹɜɚ РarbaРО МollОМtor, ɤɨɢɬɨ ɫɨɱɚɬ ɤɴɦ ɨɛɟɤɬɢ, ɫɴɳɨ ɩɪɢɧɚɞɥɟɠɚɬ ɤɴɦ ɤɨɪɟɧɢɬɟ. Ɋɟɝɢɫɬɪɢɬɟ ɧɚ ɩɪɨɰɟɫɨɪɚ, ɫɴɞɴɪɠɚɳɢ ɭɤɚɡɚɬɟɥɢ ɤɴɦ 
ɨɛɟɤɬɢ, ɫɴɳɨ ɫɚ ɱɚɫɬ ɨɬ ɤɨɪɟɧɢɬɟ. Кɴɦ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɩɚɞɚ ɢ FrОaМСablО quОuО (ɡɚ FrОaМСablО quОuО ɩɨ-ɩɨɞɪɨɛɧɨ ɳɟ ɫɬɚɧɟ ɞɭɦɚ ɜ ɫɟɤɰɢɹɬɚ 
ɡɚ ɮɢɧɚɥɢɡɚɰɢɹ ɧɚ ɨɛɟɤɬɢ ɜ ɧɚɫɬɨɹɳɚɬɚ ɝɥɚɜɚ. 
Ɂɚɫɟɝɚ ɩɪɨɫɬɨ ɩɪɢɟɦɟɬɟ ɱɟ ɬɚɡɢ ɨɩɚɲɤɚ ɟ ɱɚɫɬ ɨɬ ɜɴɬɪɟɲɧɢɬɟ ɫɬɪɭɤɬɭɪɢ, ɩɨɞɞɴɪɠɚɧɢ ɨɬ CLR ɢ ɫɟ ɫɱɢɬɚ ɡɚ ɟɞɢɧ ɨɬ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ). Кɨɝɚɬɨ JIT 
ɤɨɦɩɢɥɚɬɨɪɴɬ ɤɨɦɩɢɥɢɪɚ IL ɢɧɫɬɪɭɤɰɢɢɬɟ ɧɚ ɞɚɞɟɧ ɦɟɬɨɞ ɜ 
ɩɪɨɰɟɫɨɪɧɢ ɢɧɫɬɪɭɤɰɢɢ, ɬɨɣ ɫɴɳɨ ɫɴɫɬɚɜɹ ɢ ɜɴɬɪɟɲɧɚ ɬɚɛɥɢɰɚ, ɫɴɞɴɪ- ɠɚɳɚ ɤɨɪɟɧɢɬɟ ɡɚ ɫɴɨɬɜɟɬɧɢɹ ɦɟɬɨɞ. Ɍɚɡɢ ɬɚɛɥɢɰɚ ɟ ɞɨɫɬɴɩɧɚ ɡɚ РarbaРО
МollОМtor. Ⱥɤɨ ɫɟ ɫɥɭɱɢ РarbaРО МollОМtor ɞɚ ɡɚɩɨɱɧɟ ɪɚɛɨɬɚ, ɤɨɝɚɬɨ ɦɟɬɨɞɴɬ ɫɟ ɢɡɩɴɥɧɹɜɚ, ɬɨɣ ɳɟ ɢɡɩɨɥɡɜɚ ɬɚɡɢ ɬɚɛɥɢɰɚ, ɡɚ ɞɚ ɨɩɪɟɞɟɥɢ ɤɨɢ ɫɚ
ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɤɴɦ ɬɨɡɢ ɦɨɦɟɧɬ. Ɉɫɜɟɧ ɬɨɜɚ ɫɟ ɨɛɯɨɠɞɚ ɢ ɫɬɟɤɴɬ ɧɚ ɢɡɜɢɤɜɚɧɢɹɬɚ ɡɚ ɫɴɨɬɜɟɬɧɚɬɚ ɧɢɲɤɚ ɢ ɫɟ ɨɩɪɟɞɟɥɹɬ ɤɨɪɟɧɢɬɟ ɡa ɜɫɢɱɤɢ 
ɢɡɜɢɤɜɚɳɢ ɦɟɬɨɞɢ (ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɬɟɯɧɢɬɟ ɜɴɬɪɟɲɧɢ ɬɚɛɥɢɰɢ). Кɴɦ ɩɨɥɭɱɟɧɢɹ ɧɚɛɨɪ ɨɬ ɤɨɪɟɧɢ, ɟɫɬɟɫɬɜɟɧɨ, ɫɟ ɜɤɥɸɱɜɚɬ ɢ ɬɟɡɢ, ɧɚɦɢɪɚ
ɳɢ ɫɟ ɜ ɝɥɨɛɚɥɧɢ ɢ ɫɬɚɬɢɱɧɢ ɩɪɨɦɟɧɥɢɜɢ.Ɍɪɹɛɜɚ ɞɚ ɫɟ ɩɨɦɧɢ, ɱɟ ɧɟ ɟ ɡɚɞɴɥɠɢɬɟɥɧɨ ɞɚɞɟɧ ɨɛɟɤɬ ɞɚ ɢɡɥɟɡɟ ɨɬ ɨɛɯɜɚɬ ɡɚ ɞɚ ɛɴɞɟ ɫɱɢɬɚɧ ɡɚ ɨɬɩɚɞɴɤ. JIT 
ɤɨɦɩɢɥɚɬɨɪɴɬ ɦɨɠɟ ɞɚ ɨɩɪɟɞɟɥɢИИ 
ɤɨɝɚ ɬɨɡɢ ɨɛɟɤɬ ɫɟ ɞɨɫɬɴɩɜɚ ɨɬ ɤɨɞɚ ɡɚ ɩɨɫɥɟɞɟɧ ɩɴɬ ɢ ɜɟɞɧɚɝɚ ɫɥɟɞ ɬɨɜɚ 
ɝɨ ɢɡɤɥɸɱɜɚ ɨɬ ɜɴɬɪɟɲɧɚɬɚ ɬɚɛɥɢɰɚ ɧɚ ɤɨɪɟɧɢɬɟ, ɫ ɤɨɟɬɨ ɬɨɣ ɫɬɚɜɚ 
ɤɚɧɞɢɞɚɬ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɨɬ РarbaРО МollОМtor. ɂɡɤɥɸɱɟɧɢɟ ɩɪɚɜɹɬ ɫɥɭɱɚɢɬɟ, 
ɤɨɝɚɬɨ ɤɨɞɴɬ ɟ ɤɨɦɩɢɥɢɪɚɧ ɫ /debug ɨɩɰɢɹ, ɤɨɹɬɨ ɩɪɟɞɨɬɜɪɚɬɹɜɚ ɩɨɱɢɫɬ- 
ɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɚ ɜ ɨɛɯɜɚɬ. Ɍɨɜɚ ɫɟ ɩɪɚɜɢ ɡɚ ɭɥɟɫɧɟɧɢɟ ɧɚ 
ɩɪɨɰɟɫɚ ɧɚ ɞɟɛɴɝɜɚɧɟ – ɜɫɟ ɩɚɤ ɩɪɢ ɬɪɚɫɢɪɚɧɟ ɧɚ ɤɨɞɚ ɛɢɯɦɟ ɢɫɤɚɥɢ ɞɚ 
ɦɨɠɟɦ ɞɚ ɫɥɟɞɢɦ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɚ ɜ ɨɛɯɜɚɬ ɜ 
ɞɚɞɟɧɢɹ ɦɨɦɟɧɬ. 
Аɥɝɨɪɢɬɴɦɴɬ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 
Кɨɝɚɬɨ РarbaРО МollОМtor ɡɚɩɨɱɜɚ ɫɜɨɹɬɚ ɪɚɛɨɬɚ, ɬɨɣ ɩɪɟɞɩɨɥɚɝɚ ɱɟ ɜɫɢɱɤɢ 
ɨɛɟɤɬɢ ɜ manaРОН СОap ɫɚ ɨɬɩɚɞɴɰɢ, ɬ.ɟ. ɱɟ ɧɢɤɨɣ ɨɬ ɤɨɪɟɧɢɬɟ ɧɟ ɫɨɱɢ 
ɤɴɦ ɨɛɟɤɬ ɨɬ ɩɚɦɟɬɬɚ. ɋɥɟɞ ɬɨɜɚ, ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 
ɡɚɩɨɱɜɚ ɞɚ ɨɛɯɨɠɞɚ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɢ ɞɚ ɫɬɪɨɢ ɝɪɚɮ ɧɚ 
ɨɛɟɤɬɢɬɟ, ɞɨɫɬɴɩɧɢ ɨɬ ɬɹɯ. 
ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɩɪɢɦɟɪɚ, ɩɨɤɚɡɚɧ ɧɚ ɫɥɟɞɜɚɳɚɬɚ ɮɢɝɭɪɚ. Ⱥɤɨ ɝɥɨɛɚɥɧɚ 
ɩɪɨɦɟɧɥɢɜɚ ɫɨɱɢ ɤɴɦ ɨɛɟɤɬ A ɨɬ manaРОН СОap, ɬɨ A ɳɟ ɫɟ ɞɨɛɚɜɢ ɤɴɦ 
ɝɪɚɮɚ. Ⱥɤɨ A ɫɴɞɴɪɠɚ ɭɤɚɡɚɬɟɥ ɤɴɦ C, ɚ ɬɨɣ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɤɴɦ ɨɛɟɤɬɢɬɟ 
D ɢ F, ɜɫɢɱɤɢ ɬɟ ɫɴɳɨ ɫɬɚɜɚɬ ɱɚɫɬ ɨɬ ɝɪɚɮɚ. Ɍɚɤɚ РarbaРО МollОМtor ɨɛɯɨɠɞɚ 
ɪɟɤɭɪɫɢɜɧɨ ɜ ɞɴɥɛɨɱɢɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɞɨɫɬɴɩɧɢ ɨɬ ɝɥɨɛɚɥɧɚɬɚ ɩɪɨɦɟɧ- 
ɥɢɜɚ A: 
Кɨɝɚɬɨ ɩɪɢɤɥɸɱɢ ɫ ɩɨɫɬɪɨɹɜɚɧɟɬɨ ɧɚ ɬɨɡɢ ɤɥɨɧ ɨɬ ɝɪɚɮɚ, РarbaРО МollОМtor 
ɩɪɟɦɢɧɚɜɚ ɤɴɦ ɫɥɟɞɜɚɳɢɹ ɤɨɪɟɧ ɢ ɨɛɯɨɠɞɚ ɜɫɢɱɤɢ ɞɨɫɬɴɩɧɢ ɨɬ ɧɟɝɨ 
ɨɛɟɤɬɢ. ȼ ɧɚɲɢɹ ɫɥɭɱɚɣ ɤɴɦ ɝɪɚɮɚ ɳɟ ɛɴɞɟ ɞɨɛɚɜɟɧ ɨɛɟɤɬ E. Ⱥɤɨ ɩɨ ɜɪɟɦɟ 
ɧɚ ɪɚɛɨɬɚɬɚ РarbaРО МollОМtor ɫɟ ɨɩɢɬɚ ɞɚ ɞɨɛɚɜɢ ɤɴɦ ɝɪɚɮɚ ɨɛɟɤɬ, ɤɨɣɬɨ 
ɜɟɱɟ ɟ ɛɢɥ ɞɨɛɚɜɟɧ, ɬɨɣ ɫɩɢɪɚ ɨɛɯɨɠɞɚɧɟɬɨ ɧɚ ɬɚɡɢ ɱɚɫɬ ɨɬ ɤɥɨɧɚ. Ɍɨɜɚ ɫɟ 
ɩɪɚɜɢ ɫ ɞɜɟ ɰɟɥɢ: 
- ɡɧɚɱɢɬɟɥɧɨ ɫɟ ɭɜɟɥɢɱɚɜɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ, ɬɴɣ ɤɚɬɨ ɧɟ ɫɟ ɩɪɟɦɢ- 
ɧɚɜɚ ɩɪɟɡ ɞɚɞɟɧ ɧɚɛɨɪ ɨɬ ɨɛɟɤɬɢ ɩɨɜɟɱɟ ɨɬ ɜɟɞɧɴɠ; 
- ɩɪɟɞɨɬɜɪɚɬɹɜɚ ɫɟ ɩɨɩɚɞɚɧɟɬɨ ɜ ɛɟɡɤɪɚɟɧ ɰɢɤɴɥ, ɚɤɨ ɫɴɳɟɫɬɜɭɜɚɬ 
ɰɢɤɥɢɱɧɨ ɫɜɴɪɡɚɧɢ ɨɛɟɤɬɢ (ɧɚɩɪɢɦɟɪ A ɫɨɱɢ ɤɴɦ B, B ɤɴɦ C, C ɤɴɦ D 



ɢ D ɨɛɪɚɬɧɨ ɤɴɦ A). 
ɋɥɟɞ ɨɛɯɨɠɞɚɧɟɬɨ ɧɚ ɜɫɢɱɤɢ ɤɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ, Ƚɪɚɮɴɬ ɫɴɞɴɪɠɚ 
ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɩɨ ɧɹɤɚɤɴɜ ɧɚɱɢɧ ɫɚ ɞɨɫɬɴɩɧɢ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ. ȼ 
ɩɨɫɨɱɟɧɢɹ ɧɚ ɮɢɝɭɪɚɬɚ ɩɪɢɦɟɪ, ɬɨɜɚ ɫɚ ɨɛɟɤɬɢɬɟ A, C, D, E ɢ F. 

ȼɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɱɚɫɬ ɨɬ ɬɨɡɢ ɝɪɚɮ, ɧɟ ɫɚ ɞɨɫɬɴɩɧɢ ɢ ɫɥɟɞɨɜɚ- 
ɬɟɥɧɨ ɫɟ ɫɱɢɬɚɬ ɡɚ ɨɬɩɚɞɴɰɢ. ȼ ɧɚɲɢɹ ɩɪɢɦɟɪ ɬɨɜɚ ɫɚ ɨɛɟɤɬɢɬɟ B, G, H ɢ I. 
ɋɥɟɞ ɢɞɟɧɬɢɮɢɰɢɪɚɧɟɬɨ ɧɚ ɞɨɫɬɴɩɧɢɬɟ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ ɨɛɟɤɬɢ, РarbaРО 
МollОМtor ɩɪɟɦɢɧɚɜɚ ɩɪɟɡ ɯɢɣɩɚ, ɬɴɪɫɟɣɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɧɢ ɛɥɨɤɨɜɟ ɨɬ 
ɨɬɩɚɞɴɰɢ, ɤɨɢɬɨ ɜɟɱɟ ɫɟ ɫɦɹɬɚɬ ɡɚ ɫɜɨɛɨɞɧɨ ɩɪɨɫɬɪɚɧɫɬɜɨ. Кɨɝɚɬɨ ɬɚɤɚɜɚ 
ɨɛɥɚɫɬ ɫɟ ɧɚɦɟɪɢ, ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɧɚɦɢɪɚɳɢ ɫɟ ɧɚɞ ɧɟɹ ɫɟ ɩɪɢɞɜɢɠɜɚɬ 
ɧɚɞɨɥɭ ɜ ɩɚɦɟɬɬɚ, ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚ ɫɬɚɧɞɚɪɬɧɚɬɚ ɮɭɧɤɰɢɹ mОmМpв(…). 
Кɪɚɣɧɢɹɬ ɪɟɡɭɥɬɚɬ ɟ, ɱɟ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɨɰɟɥɟɥɢ ɩɪɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ 
РarbaРО МollОМtor, ɫɟ ɪɚɡɩɨɥɚɝɚɬ ɜ ɞɨɥɧɚɬɚ ɱɚɫɬ ɧɚ ɯɢɣɩɚ, ɚ NextObjPtr ɫɟ 
ɭɫɬɚɧɨɜɹɜɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɫɥɟɞ ɩɨɫɥɟɞɧɢɹ ɨɛɟɤɬ. Фɢɝɭɪɚɬɚ ɩɨɤɚɡɜɚ ɫɴɫ- 
ɬɨɹɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɫɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟ ɧɚ ɪɚɛɨɬɚɬɚ ɧɚ РarbaРО 
collector. 
ɉɨɤɨɥɟɧɢɹ ɩɚɦɟɬ 
ɉɨɤɨɥɟɧɢɹɬɚ (РОnОratТons) ɫɚ ɦɟɯɚɧɢɡɴɦ ɜ РarbaРО 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. ȼɦɟɫɬɨ ɞɚ ɨɛɯɨɠɞɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ ɨɬ 
ɯɢɣɩɚ, РarbaРО МollОМtor ɨɛɯɨɠɞɚ ɫɚɦɨ ɱɚɫɬ ɨɬ ɬɹɯ, ɤɥɚɫɢɮɢɰɢɪɚɣɤɢ ɝɢ ɩɨ 
ɨɩɪɟɞɟɥɟɧ ɩɪɢɡɧɚɤ. ȼ 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 РarbaРО МollОМtor. 
ɉɨɤɨɥɟɧɢɟ 0 
Кɨɝɚɬɨ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɟ ɫɬɚɪɬɢɪɚ, ɩɴɪɜɨɧɚɱɚɥɧɨ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɧɟ 
ɫɴɞɴɪɠɚ ɧɢɤɚɤɜɢ ɨɛɟɤɬɢ. ȼɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɟ ɫɴɡɞɚɜɚɬ, ɫɬɚɜɚɬ ɱɚɫɬ ɨɬ 
ɉɨɤɨɥɟɧɢɟ 0. Кɚɡɚɧɨ ɧɚɤɪɚɬɤɨ ɉɨɤɨɥɟɧɢɟ 0 ɫɴɞɴɪɠɚ ɧɨɜɨɫɴɡɞɚɞɟɧɢɬɟ 
ɨɛɟɤɬɢ – ɬɟɡɢ, ɤɨɢɬɨ ɧɢɤɨɝɚ ɧɟ ɫɚ ɛɢɥɢ ɩɪɨɜɟɪɹɜɚɧɢ ɨɬ РarbaРО МollОМtor. 
ɉɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɹɬɚ ɧɚ CLR ɫɟ ɨɩɪɟɞɟɥɹ ɩɪɚɝ ɡɚ ɪɚɡɦɟɪɚ ɧɚ ɉɨɤɨɥɟɧɢɟ 
0.Ⱦɚ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɟ ɩɪɢɥɨɠɟɧɢɟɬɨ ɢɫɤɚ ɞɚ ɫɴɡɞɚɞɟ ɧɨɜ ɨɛɟɤɬ, F. Ⱦɨɛɚɜɹ- 
ɧɟɬɨ ɧɚ ɬɨɡɢ ɨɛɟɤɬ ɛɢ ɩɪɟɞɢɡɜɢɤɚɥɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0. ȼ ɬɨɡɢ 
ɦɨɦɟɧɬ ɬɪɹɛɜɚ ɞɚ ɡɚɩɨɱɧɟ ɫɴɛɢɪɚɧɟ ɧɚ ɨɬɩɚɞɴɰɢ ɢ ɫɟ ɫɬɚɪɬɢɪɚ РarbaРО 
collector. 
ɉɨɱɢɫɬɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0 
GarbaРО 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 manaРОН 
СОap. Ⱦɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɫɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟɬɨ ɧɚ ɫɴɛɢɪɚ- 
ɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ ɢɡɝɥɟɠɞɚ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
ɋɟɝɚ ɨɰɟɥɟɥɢɬɟ ɩɪɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ РarbaРО МollОМtor ɨɛɟɤɬɢ ɫɬɚɜɚɬ ɱɚɫɬ 
ɨɬ ɉɨɤɨɥɟɧɢɟ 1 (ɡɚɳɨɬɨ ɫɚ ɨɰɟɥɟɥɢ ɩɪɢ ɟɞɧɨ ɩɪɟɦɢɧɚɜɚɧɟ ɧɚ РarbaРО 
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. ManaРОН СОap 
ɫɟɝɚ ɢɡɝɥɟɠɞɚ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
Ⱦɨɛɚɜɹɧɟɬɨ ɧɚ ɧɨɜ ɨɛɟɤɬ J, ɛɢ ɩɪɟɞɢɡɜɢɤɚɥɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0, 



ɬɚɤɚ ɱɟ ɨɬɧɨɜɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɫɬɚɪɬɢɪɚ ɫɴɛɢɪɚɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ. Кɨɝɚɬɨ 
garbage collector 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. Ⱦɚ ɩɪɟɞɩɨɥɨɠɢɦ ɱɟ ɬɨɣ ɟ 2MB. 
ȼ ɫɥɭɱɚɹ ɉɨɤɨɥɟɧɢɟ 1 ɧɟ ɟ ɞɨɫɬɢɝɧɚɥɨ ɩɪɚɝɚ ɫɢ, ɬɚɤɚ ɱɟ РarbaРО 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, РarbaРО 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 РarbaРО 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. ȼ 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. 
36. Ɏɢɧɚɥɢɡɚɰɢɹ ɜ .NET ɫɪɟɞɚ. 
Кɚɤɜɨ ɟ ɮɢɧɚɥɢɡɚɰɢɹ? 
ɇɚɤɪɚɬɤɨ, ɮɢɧɚɥɢɡɚɰɢɹɬɚ ɩɨɡɜɨɥɹɜɚ ɞɚ ɫɟ ɩɨɱɢɫɬɜɚɬ ɪɟɫɭɪɫɢ, ɫɜɴɪɡɚɧɢ ɫ 
ɞɚɞɟɧ ɨɛɟɤɬ, ɩɪɟɞɢ ɨɛɟɤɬɴɬ ɞɚ ɛɴɞɟ ɭɧɢɳɨɠɟɧ ɨɬ РarbaРО МollОМtor. 
Ɉɛɹɫɧɟɧɨ ɧɚɣ-ɩɪɨɫɬɨ, ɬɨɜɚ ɟ ɧɚɱɢɧ ɞɚ ɫɟ ɤɚɠɟ ɧɚ CLR "ɩɪɟɞɢ ɬɨɡɢ ɨɛɟɤɬ 
ɞɚ ɛɴɞɟ ɭɧɢɳɨɠɟɧ, ɬɪɹɛɜɚ ɞɚ ɫɟ ɢɡɩɴɥɧɢ ɟɬɨ ɬɨɡɢ ɤɨɞ". 
Ɂɚ ɞɚ ɟ ɜɴɡɦɨɠɧɨ ɬɨɜɚ, ɤɥɚɫɴɬ ɬɪɹɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚ ɫɩɟɰɢɚɥɟɧ ɦɟɬɨɞ, 
ɧɚɪɟɱɟɧ Finalize(). Кɨɝɚɬɨ РarbaРО МollОМtor ɭɫɬɚɧɨɜɢ, ɱɟ ɞɚɞɟɧ ɨɛɟɤɬ 
ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɬɨɣ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɨɛɟɤɬɴɬ 
ɞɟɮɢɧɢɪɚ Finalize() ɦɟɬɨɞ. Ⱥɤɨ ɬɨɜɚ ɟ ɬɚɤɚ, Finalize() ɫɟ ɢɡɩɴɥɧɹɜɚ ɢ 
ɧɚ ɩɨ-ɤɴɫɟɧ ɟɬɚɩ (ɧɚɣ-ɪɚɧɨ ɩɪɢ ɫɥɟɞɜɚɳɨɬɨ ɩɪɟɦɢɧɚɜɚɧɟ ɧɚ РarbaРО 
МollОМtor), ɨɛɟɤɬɴɬ ɫɟ ɭɧɢɳɨɠɚɜɚ. Ɍɨɡɢ ɩɪɨɰɟɫ ɳɟ ɛɴɞɟ ɪɚɡɝɥɟɞɚɧ ɞɟɬɚɣɥ- 
ɧɨ ɫɥɟɞ ɦɚɥɤɨ. Ɂɚɫɟɝɚ ɩɪɨɫɬɨ ɬɪɹɛɜɚ ɞɚ ɡɚɩɨɦɧɢɬɟ ɞɜɟ ɧɟɳɚ: 
- FТnalТгО() ɧɟ ɦɨɠɟ ɞɚ ɫɟ ɢɡɜɢɤɜɚ ɹɜɧɨ. Ɍɨɡɢ ɦɟɬɨɞ ɫɟ ɢɡɜɢɤɜɚ 
ɫɚɦɨ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, ɤɨɝɚɬɨ ɬɹ ɩɪɟɰɟɧɢ, ɱɟ 
ɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɨɬɩɚɞɴɤ. 
- ɇɚɣ-ɦɚɥɤɨ ɞɜɟ ɩɪɟɦɢɧɚɜɚɧɢɹ ɧɚ РarbaРО МollОМtor ɫɚ ɧɟɨɛɯɨɞɢɦɢ ɡɚ 
ɞɚ ɫɟ ɭɧɢɳɨɠɢ ɨɛɟɤɬ, ɞɟɮɢɧɢɪɚɳ Finalize() ɦɟɬɨɞ. ɉɪɢ ɩɴɪɜɨɬɨ ɫɟ 
ɭɫɬɚɧɨɜɹɜɚ ɱɟ ɨɛɟɤɬɴɬ ɩɨɞɥɟɠɢ ɧɚ ɭɧɢɳɨɠɟɧɢɟ ɢ ɫɟ ɢɡɩɴɥɧɹɜɚ 
ɮɢɧɚɥɢɡɚɬɨɪɴɬ, ɚ ɩɪɢ ɜɬɨɪɨɬɨ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ ɢ ɡɚɟɬɚɬɚ ɨɬ ɨɛɟɤɬɚ 
ɩɚɦɟɬ. ȼɫɴɳɧɨɫɬ ɜ ɪɟɚɥɧɢɹ ɠɢɜɨɬ ɩɨɱɬɢ ɜɢɧɚɝɢ ɫɚ ɧɟɨɛɯɨɞɢɦɢ 
ɩɨɜɟɱɟ ɨɬ ɞɜɟ ɫɴɛɢɪɚɧɢɹ ɧɚ РarbaРО МollОМtor ɩɨɪɚɞɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ 
ɧɚ ɨɛɟɤɬɚ ɜ ɩɨ-ɝɨɪɧɨ ɩɨɤɨɥɟɧɢɟ. 

37 Ɇɨɞɟɥ ɧɚ ɹɜɧɚ ɮɢɧɚɥɢɡɚɰɢɹ ɜ .NET ɫɪɟɞɚ.ɂɧɬɟɝɪɢɪɚɧɟ ɧɚ FТnalТгО() ɢ DТsposО() 
Кɨɝɚɬɨ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɨɛɟɤɬ, CLR ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɬɢɩɴɬ ɞɟɮɢɧɢɪɚ 
Finalize() ɦɟɬɨɞ ɢ ɚɤɨ ɬɨɜɚ ɟ ɬɚɤɚ, ɫɥɟɞ ɫɴɡɞɚɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ ɜ ɞɢɧɚ- 
ɦɢɱɧɚɬɚ ɩɚɦɟɬ (ɧɨ ɩɪɟɞɢ ɢɡɜɢɤɜɚɧɟɬɨ ɧɚ ɧɟɝɨɜɢɹ ɤɨɧɫɬɪɭɤɬɨɪ), ɭɤɚɡɚɬɟɥ 
ɤɴɦ ɨɛɟɤɬɚ ɫɟ ɞɨɛɚɜɹ ɤɴɦ FТnalТгatТon lТst. Ɍɚɤɚ FТnalТгatТon lТst ɫɴɞɴɪɠɚ 
ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɜɫɢɱɤɢ ɨɛɟɤɬɢ ɜ ɯɢɣɩɚ, ɤɨɢɬɨ ɬɪɹɛɜɚ ɞɚ ɛɴɞɚɬ ɮɢɧɚɥɢɡɢ- 
ɪɚɧɢ (ɢɦɚɬ Finalize() ɦɟɬɨɞɢ), ɧɨ ɜɫɟ ɨɳɟ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ 
(ɢɥɢ ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚɬ, ɧɨ ɨɳɟ ɧɟ ɫɚ ɩɪɨɜɟɪɟɧɢ ɨɬ РarbaРО МollОМtor). 
ɋɴɡɞɚɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬ, ɩɨɞɞɴɪɠɚɳ ɮɢɧɚɥɢɡɚɰɢɹ ɢɡɢɫɤɜɚ 
ɟɞɧɚ ɞɨɩɴɥɧɢɬɟɥɧɚ ɨɩɟɪɚɰɢɹ ɨɬ ɫɬɪɚɧɚ ɧɚ CLR – ɩɨɫɬɚ- 
ɜɹɧɟɬɨ ɧɚ ɭɤɚɡɚɬɟɥ ɜɴɜ FТnalТгatТon lТst ɢ ɫɥɟɞɨɜɚɬɟɥɧɨ 
ɨɬɧɟɦɚ ɢ ɦɚɥɤɨ ɩɨɜɟɱɟ ɜɪɟɦɟ. 



ȼɡɚɢɦɨɞɟɣɫɬɜɢɟɬɨ ɧɚ РarbaРО МollОМtor ɫ ɨɛɟɤɬɢɬɟ, ɧɭɠɞɚɟɳɢ ɫɟ ɨɬ ɮɢɧɚ- 
ɥɢɡɚɰɢɹ, ɟ ɬɜɴɪɞɟ ɢɧɬɟɪɟɫɧɨ. ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɫɥɟɞɧɢɹ ɩɪɢɦɟɪ. 
Фɢɝɭɪɚɬɚ ɩɨ-ɞɨɥɭ ɩɨɤɚɡɜɚ ɨɩɪɨɫɬɟɧɚ ɫɯɟɦɚ ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱ- 
ɧɚɬɚ ɩɚɦɟɬ ɬɨɱɧɨ ɩɪɟɞɢ ɞɚ ɡɚɩɨɱɧɟ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ. ȼɢɠɞɚɦɟ ɱɟ 
ɯɢɣɩɴɬ ɫɴɞɴɪɠɚ ɬɪɢ ɨɛɟɤɬɚ – A, B ɢ C. ɇɟɤɚ ɜɫɢɱɤɢ ɬɟ ɫɚ ɨɬ ɉɨɤɨɥɟɧɢɟ 0. 
Ɉɛɟɤɬ A ɜɫɟ ɨɳɟ ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɬɚɤɚ ɱɟ ɬɨɣ ɳɟ ɨɰɟɥɟɟ ɩɪɢ 
ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ РarbaРО МollОМtor. Ɉɛɟɤɬɢ B ɢ C, ɨɛɚɱɟ, ɫɚ ɧɟɞɨɫɬɴɩɧɢ ɨɬ 
ɤɨɪɟɧɢɬɟ ɢ ɫɟ ɨɩɪɟɞɟɥɹɬ ɨɬ garbage collector-a ɤɚɬɨ ɨɬɩɚɞɴɰɢ. 

ɂ ɬɚɤɚ, РarbaРО МollОМtor ɩɴɪɜɨ ɨɩɪɟɞɟɥɹ ɨɛɟɤɬ B ɤɚɬɨ ɧɟɞɨɫɬɴɩɟɧ ɢ 
ɫɥɟɞɨɜɚɬɟɥɧɨ – ɩɨɞɥɟɠɚɳ ɧɚ ɩɨɱɢɫɬɜɚɧɟ. ɋɥɟɞ ɬɨɜɚ ɭɤɚɡɚɬɟɥɹɬ ɤɴɦ ɨɛɟɤɬ 
B ɫɟ ɢɡɬɪɢɜɚ ɨɬ FТnalТгatТon lТst ɢ ɫɟ ɞɨɛɚɜɹ ɤɴɦ ɨɩɚɲɤɚɬɚ FrОaМСablО. ȼ 
ɬɨɡɢ ɦɨɦɟɧɬ ɨɛɟɤɬɴɬ ɫɟ ɫɴɠɢɜɹɜɚ, ɬ.ɟ. ɬɨɣ ɫɟ ɞɨɛɚɜɹ ɤɴɦ ɝɪɚɮɚ ɧɚ 
ɞɨɫɬɴɩɧɢɬɟ ɨɛɟɤɬɢ ɢ ɜɟɱɟ ɧɟ ɫɟ ɫɱɢɬɚ ɡɚ ɨɬɩɚɞɴɤ. GarbaРО МollОМtor 
ɩɪɟɧɚɪɟɠɞɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. ɉɪɢ ɬɨɜɚ ɨɛɟɤɬ B ɫɟ ɬɪɟɬɢɪɚ ɤɚɤɬɨ ɜɫɟɤɢ 
ɞɪɭɝ ɞɨɫɬɴɩɟɧ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ ɨɛɟɤɬ, ɜ ɧɚɲɢɹ ɩɪɢɦɟɪ – ɨɛɟɤɬ A. 
ɋɥɟɞ ɬɨɜɚ CLR ɫɬɚɪɬɢɪɚ ɫɩɟɰɢɚɥɧɚ ɧɢɲɤɚ ɫ ɜɢɫɨɤ ɩɪɢɨɪɢɬɟɬ, ɤɨɹɬɨ ɡɚ 
ɜɫɟɤɢ ɡɚɩɢɫ ɜɴɜ FrОaМСablО quОuО ɢɡɩɴɥɧɹɜɚ Finalize() ɦɟɬɨɞɚ ɧɚ ɫɴɨɬ- 
ɜɟɬɧɢɹ ɨɛɟɤɬ ɢ ɫɥɟɞ ɬɨɜɚ ɢɡɬɪɢɜɚ ɡɚɩɢɫɚ ɨɬ ɨɩɚɲɤɚɬɚ. 
ɉɪɢ ɫɥɟɞɜɚɳɨɬɨ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 1 ɨɬ РarbaРО МollОМtor, ɨɛɟɤɬ B 
ɳɟ ɛɴɞɟ ɬɪɟɬɢɪɚɧ ɤɚɬɨ ɧɟɞɨɫɬɴɩɟɧ (ɡɚɳɨɬɨ ɡɚɩɢɫɴɬ ɜɟɱɟ ɟ ɢɡɬɪɢɬ ɨɬ FrОaМСablО quОuО ɢ ɧɢɤɨɣ ɨɬ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɧɟ ɫɨɱɢ ɤɴɦ
ɨɛɟɤɬɚ) ɢ ɩɚɦɟɬɬɚ, ɡɚɟɦɚɧɚ ɨɬ ɧɟɝɨ ɳɟ ɛɴɞɟ ɨɫɜɨɛɨɞɟɧɚ. Ɂɚɛɟɥɟɠɟɬɟ, ɱɟ 
ɬɴɣ ɤɚɬɨ ɨɛɟɤɬɴɬ ɜɟɱɟ ɟ ɜ ɩɨ-ɜɢɫɨɤɨ ɩɨɤɨɥɟɧɢɟ, ɩɪɟɞɢ ɬɨɜɚ ɞɚ ɫɟ ɫɥɭɱɢ ɟ 
ɜɴɡɦɨɠɧɨ ɞɚ ɦɢɧɚɬ ɨɳɟ ɧɹɤɨɥɤɨ ɩɪɟɦɢɧɚɜɚɧɢɹ ɧɚ РarbaРО МollОМtor, 

ɂɧɬɟɪɮɟɣɫɴɬ IDisposable ɫɟ ɩɪɟɩɨɪɴɱɜɚ ɨɬ MТМrosoПt ɜ ɬɟɡɢ ɫɥɭɱɚɢ, ɜ 
ɤɨɢɬɨ ɢɫɤɚɬɟ ɞɚ ɝɚ51.NET FramОаorФ ɢ ɫɢɫɬɟɦɚɬɚ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɨɛɳɢ ɬɢɩɨɜɟ. Ɍɢɩɨɜɟɬɟ ɜ CLR. 
CLR ɩɨɞɞɴɪɠɚ ɦɧɨɝɨ ɟɡɢɰɢ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ. Ɂɚ 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 ɬɹɯ. ȼɫɢɱɤɢ .NET ɟɡɢɰɢ ɢɡɩɨɥɡɜɚɬ ɬɢɩɨɜɟɬɟ 
ɨɬ CTS. Ɂɚ ɜɫɟɤɢ ɬɢɩ ɜ ɞɚɞɟɧ .NET ɟɡɢɤ ɢɦɚ ɧɹɤɚɤɜɨ ɫɴɨɬɜɟɬɫɬɜɢɟ ɜ CTS, ɦɚɤɚɪ ɱɟ ɩɨɧɹɤɨɝɚ ɬɨɜɚ ɫɴɨɬɜɟɬ-ɫɬɜɢɟ ɧɟ ɟ ɞɢɪɟɤɬɧɨ. Ɉɛɪɚɬɧɨɬɨ ɧɟ ɟ ɜɹɪɧɨ –
ɫɴɳɟɫɬɜɭɜɚɬ CTS ɬɢɩɨɜɟ, ɤɨɢɬɨ ɧɟ ɫɟ ɩɨɞɞɴɪɠɚɬ ɨɬ ɧɹɤɨɢ .NET ɟɡɢɰɢ.  ɉɨ ɢɞɟɹ 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 ɧɹɤɨɢ ɬɢɩɨɜɟ ɞɚɧɧɢ ɫɜɴɪ-ɡɚɧɢ ɫ ɈɈɉ (ɧɚɩɪɢɦɟɪ ɤɥɚɫɨɜɟ ɢ ɢɧɬɟɪɮɟɣɫɢ).  
Ɍɢɩɨɜɟɬɟ ɞɚɧɧɢ ɜ CTS ɛɢɜɚɬ ɧɚɣ-ɪɚɡɧɨɨɛɪɚɡɧɢ:  
- ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ (prТmТtТvО tвpОs – Тnt, Пloat, bool, МСar, …)  
- ɢɡɛɪɨɟɧɢ ɬɢɩɨɜɟ (Оnums)  
- ɤɥɚɫɨɜɟ (МlassОs)  
- ɫɬɪɭɤɬɭɪɢ (struМts)  
- ɢɧɬɟɪɮɟɣɫɢ (ТntОrПaМОs)  
- ɞɟɥɟɝɚɬɢ (НОlОРatОs)  
- ɦɚɫɢɜɢ (arraвs)  
- ɭɤɚɡɚɬɟɥɢ (poТntОrs)  
 
ȼɫɢɱɤɢ ɬɟɡɢ ɬɢɩɨɜɟ ɩɨɜɟɱɟ ɢɥɢ ɩɨ-ɦɚɥɤɨ ɜɟɱɟ ɫɚ ɧɢ ɩɨɡɧɚɬɢ ɨɬ ɟɡɢɤɚ C#, ɧɨ ɜɫɴɳɧɨɫɬ ɬɟ ɫɚ ɱɚɫɬ ɨɬ CTS. ȿɡɢɤɴɬ C# ɢ ɞɪɭɝɢɬɟ .NET ɟɡɢɰɢ ɢɡɩɨɥɡɜɚɬ CTS 
ɬɢɩɨɜɟɬɟ ɢ ɢɦ ɫɴɩɨɫɬɚɜɹɬ ɡɚɩɚɡɟɧɢ ɞɭɦɢ ɫɴɝɥɚɫɧɨ ɫɜɨɹ ɫɢɧɬɚɤɫɢɫ. ɇɚɩɪɢɦɟɪ ɬɢɩɴɬ System.Int32 ɨɬ CTS ɫɴɨɬɜɟɬɫɬɜɚ ɧɚ ɬɢɩɚ in ɜ C#, ɚ ɬɢɩɴɬ 
System.String – ɧɚ ɬɢɩɚ string.ɪɚɧɬɢɪɚɬɟ ɦɨɦɟɧɬɚɥɧɨ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɪɟɫɭɪɫɢɬɟ (ɜɟɱɟ ɡɧɚɟɬɟ, ɱɟ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ Finalize() ɧɟ ɝɨ ɝɚɪɚɧɬɢɪɚ).
ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ IDisposable ɫɟ ɫɴɫɬɨɢ ɜ ɢɦɩɥɟɦɟɧɬɢɪɚɧɟɬɨ ɧɚ ɢɧɬɟɪɮɟɣɫɚ ɨɬ ɤɥɚɫɚ, ɤɨɣɬɨ ɨɛɜɢɜɚ ɧɹɤɚɤɴɜ ɧɟɭɩɪɚɜɥɹɜɚɧ ɪɟɫɭɪɫ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ 
ɪɟɫɭɪɫɚ ɩɪɢ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞɚ Dispose().n 

52.ɋɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ. ɋɬɚɧɞɚɪɬɧɢ ɢ usОr-defined. 
ɋɬɨɣɧɨɫɬɧɢ ɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ  
ȼ CTS ɫɟ ɩɨɞɞɴɪɠɚɬ ɞɜɟ ɨɫɧɨɜɧɢ ɤɚɬɟɝɨɪɢɢ ɬɢɩɨɜɟ: ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ (valuО tвpОs) ɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ (rОПОrОnМО tвpОs). 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. ɉɨ- ɧɚɬɚɬɴɤ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɩɨɞɪɨɛɧɨ ɪɚɡɥɢɤɢɬɟ ɦɟɠɞɭ ɫɬɨɣɧɨɫɬɧɢɬɟ ɢ ɪɟɮɟ ɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ 
ɨɫɨɛɟɧɨɫɬɢɬɟ ɩɪɢ ɬɹɯɧɨɬɨ ɢɡɩɨɥɡɜɚɧɟ. 

ɋɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ (valuО tвpОs)  



ɋɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ (ɬɢɩɨɜɟ ɩɨ ɫɬɨɣɧɨɫɬ) ɫɚ ɩɨɜɟɱɟɬɨ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ (int, float, bool, char ɢ ɞɪ.), ɫɬɪɭɤɬɭɪɢɬɟ (struct ɜ C#) ɢ ɢɡɛɪɨɟɧɢɬɟ ɬɢɩɨɜɟ (
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.  
ɋɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɩɚɦɟɬɬɚ  
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). Ɂɚɞɟ-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. Ⱥɤɨ, ɨɛɚɱɟ, ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ (ɧɚɩɪɢɦɟɪ ɫɬɪɭɤɬɭɪɚ) ɫɴɞɴɪɠɚ ɤɚɬɨ ɱɥɟɧ-ɞɚɧɧɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ, ɫɬɨɣɧɨɫɬɢɬɟ ɢɦ ɳɟ ɫɟ ɡɚɩɢ ɲɚɬ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ.  
ɋɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɧɚɫɥɟɞɹɜɚɬ SвstОm.ValuОTвpО  
CLR ɫɟ ɝɪɢɠɢ ɜɫɢɱɤɢ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ ɞɚ ɧɚɫɥɟɞɹɜɚɬ ɫɢɫɬɟɦɧɢɹ ɬɢɩ System.ValueType. ȼɫɢɱɤɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɧɟ ɧɚɫɥɟɞɹɜɚɬ Va ɫɚ ɪɟɮɟɪɟɧɬɧɢ 
ɬɢɩɨɜɟ, ɬ.ɟ. ɪɟɚɥɧɨ ɫɚ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ (ɚɞɪɟɫɢ ɜ ɩɚɦɟɬɬɚ). 

ɉɪɟɞɚɜɚɧɟ ɧɚ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ  
ɉɪɢ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞ ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɫɟ ɩɨɞɚɜɚɬ ɩɨ ɫɬɨɣɧɨɫɬ, ɬ.ɟ. ɩɪɟɞɚɜɚ ɫɟ ɤɨɩɢɟ ɨɬ ɬɹɯ. ɉɪɢ 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. Ⱥɤɨ 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 ɢ , ɤɨɢɬɨ ɳɟ 
ɪɚɡɝɥɟɞɚɦɟ ɩɨ-ɧɚɬɚɬɴɤ ɜ ɫɥɟɞɜɚɳɢɬɟ ɬɟɦɢ. 

54.ɋɴɛɢɬɢɹ. Кɪɚɬɴɤ ɩɪɢɦɟɪ. 

ɋɴɛɢɬɢɹɬɚ ɦɨɝɚɬ ɞɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɤɚɬɨ ɫɴɨɛɳɟɧɢɹ ɡɚ ɧɚɫɬɴɩɜɚɧɟ ɧɚ ɧɹɤɚɤɜɨ ɞɟɣɫɬɜɢɟ. ȼ ɤɨɦɩɨɧɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɤɨɦɩɨɧɟɧ ɬɢɬɟ 
ɢɡɩɪɚɳɚɬ ɫɴɛɢɬɢɹ (ОvОnts) ɤɴɦ ɫɜɨɹ ɩɪɢɬɟɠɚɬɟɥ ɡɚ ɞɚ ɝɨ ɭɜɟɞɨɦɹɬ ɡɚ ɧɚɫɬɴɩɜɚɧɟɬɨ ɧɚ ɢɧɬɟɪɟɫɧɚ ɡɚ ɧɟɝɨ ɫɢɬɭɚɰɢɹ. Ɍɨɡɢ 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. 

ɂɡɩɪɚɳɚɱɢ ɢ ɩɨɥɭɱɚɬɟɥɢ  
Ɉɛɟɤɬɴɬ, ɤɨɣɬɨ ɩɪɟɞɢɡɜɢɤɜɚ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ ɫɟ ɧɚɪɢɱɚ ɢɡɩɪɚɳɚɱ ɧɚ ɫɴɛɢɬɢɟɬɨ (ОvОnt sОnНОr). Ɉɛɟɤɬɴɬ, ɤɨɣɬɨ ɩɨɥɭɱɚɜɚ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ ɫɟ ɧɚɪɢɱɚ 
ɩɨɥɭɱɚɬɟɥ ɧɚ ɫɴɛɢɬɢɟɬɨ (ОvОnt rОМОТvОr). Ɂɚ ɞɚ ɦɨɝɚɬ ɞɚ ɩɨɥɭɱɚɜɚɬ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ, ɩɨɥɭɱɚɬɟɥɢɬɟ ɦɭ ɬɪɹɛɜɚ ɩɪɟɞɢ ɬɨɜɚ ɞɚ ɫɟ ɚɛɨɧɢɪɚɬ ɡɚ ɧɟɝɨ 
(subscribe for 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 (МouplТnР) ɦɟɠɞɭ ɨɬɞɟɥɧɢɬɟ ɤɨɦɩɨɧɟɧɬɢ ɧɚ ɩɪɨɝɪɚɦɚɬɚ. 
ɋɴɛɢɬɢɹɬɚ ɜ .NET FramОаorФ  
ȼ 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. Ɍɟɡɢ ɦɟɬɨɞɢ 
ɨɛɢɤɧɨɜɟɧɨ ɫɟ ɧɚɪɢɱɚɬ ɨɛɪɚɛɨɬɱɢɰɢ ɧɚ ɫɴɛɢɬɢɟɬɨ. Ⱦɟɥɟɝɚ-ɬɴɬ ɟ multТМast 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. Ɍɨɜɚ ɨɡɧɚɱɚɜɚ, ɱɟ ɫɚɦɨ ɤɥɚɫɴɬ, ɜ ɤɨɣɬɨ ɫɟ ɞɟɮɢɧɢɪɚ ɫɴɛɢɬɢɟ, ɦɨɠɟ ɞɚ 
ɩɪɟɞɢɡɜɢɤɚ ɬɨɜɚ ɫɴɛɢɬɢɟ. Ɍɨɜɚ ɟ ɧɚɥɨɠɢɬɟɥɧɨ, ɡɚ ɞɚ ɫɟ ɫɩɚɡɢ ɲɚɛɥɨɧɴɬ ɧɚ ɉɭɛɥɢɤɭɜɚɳ/Ⱥɛɨɧɚɬɢ – 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 (boбОН tвpОs). ɉɪɨɛɥɟɦɢ ɫ ɞɨɫɬɴɩɚ. 
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).  
ȼ .NET FramОаork ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɛɟɡ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚɜɫɹɤɴɞɟ, ɤɴɞɟɬɨ ɫɟ ɢɡɢɫɤɜɚɬ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ. ɉɪɢ ɧɭɠɞɚ C
ɨɩɚɤɨɜɚ ɢ ɪɚɡɨɩɚɤɨɜɚ ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɚɜɬɨɦɚɬɢɱɧɨ. Ɍɨɜɚ 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 (boбТnР) ɧɚ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ  
Ɉɩɚɤɨɜɚɧɟɬɨ (boбТnР) ɟ ɞɟɣɫɬɜɢɟ, ɤɨɟɬɨ ɩɪɟɨɛɪɚɡɭɜɚ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ ɜ ɪɟɮɟɪɟ 
ɧɰɢɹ ɤɴɦ ɨɩɚɤɨɜɚɧɚ ɫɬɨɣɧɨɫɬ. Ɍɨ ɫɟ ɢɡɜɴɪɲɜɚ, ɤɨɝɚɬɨ ɟ ɧɟɨɛɯɨ-ɞɢɦɨ ɞɚ ɫɟ ɩɪɟɨɛɪɚɡɭɜɚ ɫɬɨɣɧɨɫɬɟɧ 
ɬɢɩ ɤɴɦ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ Int32 ɤɴɦ Object: int i = 5;  
objОМt obj = Т; // Т 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. Ɂɚ 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.Ɋɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ. 



Ɋɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ (ɬɢɩɨɜɟ ɩɨ ɪɟɮɟɪɟɧɰɢɹ) ɫɚ ɭɤɚɡɚɬɟɥɢɬɟ, ɤɥɚɫɨɜɟɬɟ, ɢɧɬɟɪɮɟɣɫɢɬɟ, ɞɟɥɟɝɚɬɢɬɟ, ɦɚɫɢɜɢɬɟ ɢ ɨɩɚɤɨɜɚɧɢɬɟ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ. 
Фɢɡɢɱɟɫɤɢ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɭɤɚɡɚɬɟɥ ɤɴɦ ɫɬɨɣɧɨɫɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɨ ɡɚ CLR ɬɟ ɧɟ ɫɚ ɨɛɢɤɧɨɜɟɧɢ ɭɤɚɡɚɬɟɥɢ, ɚ ɫɩɟɰɢ ɚɥɧɢ 
ɬɢɩɨɜɨ-ɨɛɟɡɨɩɚɫɟɧɢ ɭɤɚɡɚɬɟɥɢ. Ɍɨɜɚ 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 ɫɴɳɢɹ ɬɢɩ ɢɥɢ ɧɟɝɨɜ ɧɚɫɥɟɞɧɢɤ). ȼ ɪɟɡɭɥɬɚɬ ɧɚ ɬɨɜɚ ɜ .NET ɟɡɢɰɢɬɟ ɝɪɟɲɤɢɬɟ ɨɬ ɧɟɩɪɚɜɢɥɧɚ ɪɚɛɨɬɚ ɫ ɬɢɩɨɜɟ ɫɚ ɫɢɥɧɨ 
ɧɚɦɚɥɟɧɢ.  
Ɋɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɩɚɦɟɬɬɚ  
ȼɫɢɱɤɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ (ɬ. ɧɚɪ. managed heap), ɤɨɹɬɨ ɫɟ ɤɨɧɬɪɨɥɢɪɚ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 
(РarbaРО МollОМtor). Ⱦɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɟ ɫɩɟɰɢɚɥɧɨ ɦɹɫɬɨ ɨɬ ɩɚɦɟɬɬɚ, ɡɚɞɟɥɟɧɨ ɨɬ CLR ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɞɚɧɧɢ, ɤɨɢɬɨ ɫɟ ɫɴɡɞɚɜɚɬ ɞɢɧɚɦɢɱɧɨ ɩɨ ɜɪɟɦɟ 
ɧɚ ɢɡɩɴɥɧɟɧɢɟɬɨ ɧɚ ɩɪɨɝɪɚɦɚɬɚ. Ɍɚɤɢɜɚ ɞɚɧɧɢ ɫɚ ɢɧɫɬɚɧɰɢɢɬɟ ɧɚ ɜɫɢɱɤɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ.  
Кɨɝɚɬɨ ɢɧɫɬɚɧɰɢɹ ɧɚ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɩɪɟɫɬɚɧɟ ɞɚ ɛɴɞɟ ɧɟɨɛɯɨɞɢɦɚ ɧɚ ɩɪɨɝɪɚɦɚɬɚ, ɬɹ ɫɟ ɭɧɢɳɨɠɚɜɚ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ (ɬ. ɧɚɪ. 
garbage collector).  
Кɨɝɚɬɨ ɢɧɫɬɚɧɰɢɪɚɦɟ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɫ ɨɩɟɪɚɬɨɪɚ new, CLR ɡɚɞɟɥɹ ɦɹɫɬɨ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɤɴɞɟɬɨ ɳɟ ɫɬɨɹɬ ɞɚɧɧɢɬɟ ɢ ɟɞɢɧ ɭɤɚɡɚɬɟɥ ɜ ɫɬɟɤɚ, ɤɨɣɬɨ 
ɫɴɞɴɪɠɚ ɚɞɪɟɫɚ ɧɚ ɡɚɞɟɥɟɧɨɬɨ ɦɹɫɬɨ. ȼɟɞɧɚɝɚ ɫɥɟɞ ɬɨɜɚ ɡɚɞɟɥɟɧɚɬɚ ɩɚɦɟɬ ɫɟ ɡɚɧɭɥɹɜɚ (ɨɫɜɟɧ ɚɤɨ ɩɪɨɝɪɚɦɢɫɬɴɬ ɧɟ ɢɧɢɰɢɚɥɢɡɢɪɚ ɡɚɞɟɥɟɧɚɬɚ 
ɩɪɨɦɟɧɥɢɜɚ, ɧɚɩɪɢɦɟɪ ɱɪɟɡ ɢɡɜɢɤɜɚɧɟ ɧɚ ɩɨɞɯɨɞɹɳ ɤɨɧɫɬɪɭɤɬɨɪ).  
Ⱥɤɨ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ (ɧɚɩɪɢɦɟɪ ɤɥɚɫ) ɫɴɞɴɪɠɚ ɱɥɟɧ-ɞɚɧɧɢ ɨɬ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ, ɬɟ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. Ⱥɤɨ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɫɴɞɴɪɠɚ ɱɥɟɧ
ɞɚɧɧɢ ɨɬ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ, ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɫɟ ɡɚɞɟɥɹɬ ɭɤɚɡɚɬɟɥɢ (ɪɟɮɟɪɟɧɰɢɢ) ɡɚ ɬɹɯ, ɚ ɬɟɯɧɢɬɟ ɫɬɨɣɧɨɫɬɢ (ɚɤɨ ɧɟ ɫɚ null) ɫɴɳɨ ɫɟ ɡɚɞɟ ɥɹɬ ɫɴɳɨ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɨ ɤɚɬɨ ɨɬɞɟɥɧɢ ɨɛɟɤɬɢ. 

Ɋɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ  
ɉɨɧɹɤɨɝɚ ɫɟ ɩɪɢɟɦɚ, ɱɟ ɡɚɞɟɥɹɧɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚ ɩɚɦɟɬ ɟ ɛɴɪɡɚ ɨɩɟɪɚɰɢɹ, ɡɚɳɨɬɨ ɜ ɬɟɤɭɳɚɬɚ ɪɟɚɥɢɡɚɰɢɹ (.NET FramОаork 1.1) ɮɢɡɢɱɟɫɤɢ ɫɟ ɢɦɩɥɟ
ɦɟɧɬɢɪɚ ɱɪɟɡ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɟɞɢɧ ɭɤɚɡɚɬɟɥ. Ɉɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ ɩɚɦɟɬ, ɨɛɚɱɟ, ɟ ɫɥɨɠɧɚ ɢ ɜɪɟɦɟɨɬɧɟɦɚɳɚ ɨɩɟɪɚɰɢɹ, ɤɨɹɬɨ ɫɟ ɢɡɜɴɪɲɜɚ ɨɬ ɜɪɟɦɟ ɧɚ 
ɜɪɟɦɟ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ (РarbaРО МollОМtor).  
Ⱥɤɨ ɢɡɱɢɫɥɢɦ ɫɪɟɞɧɨɬɨ ɜɪɟɦɟ, ɧɟɨɛɯɨɞɢɦɨ ɡɚ ɡɚɞɟɥɹɧɟ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɞɢɧɚɦɢɱɧɚ ɩɚɦɟɬ, ɫɟ ɨɤɚɡɜɚ, ɱɟ ɡɚɞɟɥɹɧɟɬɨ ɢ 
ɨɫɜɨɛɨɠɞɚɜɚɧ58.ɂɧɬɟɪɮɟɣɫɧɢ ɬɢɩɨɜɟ. ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɢɧɬɟɪɮɟɣɫɢ ɫɴɫ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ 
ɂɧɬɟɪɮɟɣɫɴɬ IComparablО  
Чɟɫɬɨ ɩɴɬɢ ɨɫɜɟɧ ɡɚ ɪɚɜɟɧɫɬɜɨ ɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɤɬɢɬɟ ɞɚ ɫɟ ɫɪɚɜɧɹɜɚɬ ɫɩɪɹɦɨ ɧɹɤɚɤɜɚ ɩɨɞɪɟɞɛɚ (ɧɚɩɪɢɦɟɪ ɥɟɤɫɢɤɨɝɪɚɮɫɤɚ ɡɚ ɧɢɡɨɜɟ ɢɥɢ ɩɨ ɝɨɥɟɦɢɧɚ 
ɡɚ ɱɢɫɥɨɜɢ ɬɢɩɨɜɟ). ȼ .NET FramОаork ɬɢɩɨɜɟɬɟ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɫɪɚɜɧɹɜɚɧɢ ɟɞɢɧ ɫ ɞɪɭɝ, ɬɪɹɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚɬ ɢɧɬɟɪɮɟɣɫɚ 
System.IComparable.  
ɂɧɬɟɪɮɟɣɫɴɬ ɞɟɮɢɧɢɪɚ ɟɞɢɧ-ɟɞɢɧɫɬɜɟɧ ɦɟɬɨɞ – CompareTo(object). Ɍɨɡɢ ɦɟɬɨɞ ɬɪɹɛɜɚ ɞɚ ɪɟɚɥɢɡɢɪɚ ɫɪɚɜɧɹɜɚɧɟɬɨ ɢ ɞɚ ɜɪɴɳɚ: 
- ɱɢɫɥɨ < 0 – ɚɤɨ ɩɨɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɩɨ-ɝɨɥɹɦ ɨɬ this ɢɧɫɬɚɧɰɢɹɬɚ  

- 0 – ɚɤɨ ɩɨɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɪɚɜɟɧ ɧɚ this ɢɧɫɬɚɧɰɢɹɬɚ  

- ɱɢɫɥɨ > 0 – ɚɤɨ ɩɨɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɩɨ-ɦɚɥɴɤ ɨɬ this ɢɧɫɬɚɧɰɢɹɬɚ  
 
IComparable ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ .NET FramОаork ɩɪɢ ɫɨɪɬɢɪɚɧɟ ɧɚ ɦɚɫɢɜɢ ɢ ɤɨɥɟɤɰɢɢ ɢ ɩɪɢ ɧɹɤɨɢ ɞɪɭɝɢ ɨɩɟɪɚɰɢɢ, ɢɡɢɫɤɜɚɳɢ ɫɪɚɜɧɟɧɢɟ ɩɨ ɝɨɥɟɦɢɧɚ.
ɋɢɫɬɟɦɧɢ ɢɦɩɥɟɦɟɧɬɚɰɢɢ ɧɚ IComparablО  
IComparable ɟ ɢɦɩɥɟɦɟɧɬɢɪɚɧ ɨɬ ɦɧɨɝɨ ɫɢɫɬɟɦɧɢ .NET ɬɢɩɨɜɟ, ɤɚɬɨ ɧɚɩɪɢɦɟɪ ɨɬ ɩɪɢɦɢɬɢɜɧɢɬɟ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ System.Char

System.Single, System.Double, ɨɬ ɫɢɦɜɨɥɧɢɬɟ ɧɢɡɨɜɟ (System.String) ɢ ɨɬ ɢɡɛɪɨɟɧɢɬɟ ɬɢɩɨɜɟ (System.Enum). Ɍɨɜɚ ɭɥɟɫɧɹɜɚ ɪɚɡɪɚɛɨɬɱɢɰɢɬɟ ɩɪɢ 
ɜɫɟɤɢɞɧɟɜɧɚɬɚ ɢɦ ɪɚɛɨɬɚ ɢ ɱɟɫɬɨ ɩɴɬɢ ɢɦ ɫɩɟɫɬɹɜɚ ɢɡɥɢɲɧɢ ɭɫɢɥɢɹ. 

ɂɧɬɟɪɮɟɣɫɢɬɟ IEnumОrablО ɢ IEnumОrator  
ȼ ɩɪɨɝɪɚɦɢɪɚɧɟɬɨ ɫɟ ɫɪɟɳɚɬ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɫɴɞɴɪɠɚɬ ɦɧɨɝɨ ɧɚ ɛɪɨɣ ɢɧ-ɫɬɚɧɰɢɢ ɧɚ ɞɪɭɝɢ ɬɢɩɨɜɟ. Ɍɚɤɢɜɚ ɬɢɩɨɜɟ ɫɟ ɧɚɪɢɱɚɬ ɤɨɧɬɟɣɧɟɪɢ ɢɥɢ ɨɳɟ 
ɤɨɥɟɤɰɢɢ. Кɨɥɟɤɰɢɢ ɧɚɩɪɢɦɟɪ ɫɚ ɦɚɫɢɜɢɬɟ, ɡɚɳɨɬɨ ɫɴɞɴɪɠɚɬ ɦɧɨɝɨ ɧɚ ɛɪɨɣ ɟɞɧɚɤɜɢ ɟɥɟɦɟɧɬɢ.  
Чɟɫɬɨ ɩɴɬɢ ɫɟ ɧɚɥɚɝɚ ɞɚ ɫɟ ɨɛɯɨɞɹɬ ɜɫɢɱɤɢ ɟɥɟɦɟɧɬɢ ɧɚ ɞɚɞɟɧa ɤɨɥɟɤɰɢɹ. Ɂɚ ɞɚ ɫɬɚɜɚ ɬɨɜɚ ɩɨ ɫɬɚɧɞɚɪɬɟɧ ɧɚɱɢɧ, ɜ .NET FramОаork ɫɚ ɞɟɮɢɧɢɪɚɧɢ 
ɢɧɬɟɪɮɟɣɫɢɬɟ IEnumerable ɢ IEnumerator.  
ɂɧɬɟɪɮɟɣɫɴɬ IEnumОrablО  
ɂɧɬɟɪɮɟɣɫɴɬ System.IEnumerable ɫɟ ɢɦɩɥɟɦɟɧɬɢɪɚ ɨɬ ɤɨɥɟɤɰɢɢ ɢ ɞɪɭɝɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɩɨɞɞɴɪɠɚɬ ɨɩɟɪɚɰɢɹɬɚ "ɨɛɯɨɠɞɚɧɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ ɢɦ ɜ ɧɹɤɚɤɴɜ 
ɪɟɞ". Ɍɨɡɢ ɢɧɬɟɪɮɟɣɫ ɞɟɮɢɧɢɪɚ ɫɚɦɨ ɟɞɢɧ ɦɟɬɨɞ – ɦɟɬɨɞɴɬ GetEnumerator(). Ɍɨɣ ɜɪɴɳɚ ɢɬɟɪɚɬɨɪ (ɢɧɫɬɚɧɰɢɹ ɧɚ IEnumerator) ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ 
ɟɥɟɦɟɧɬɢɬɟ ɧɚ ɞɚɞɟɧɢɹ ɨɛɟɤɬ.  
Ɉɛɟɤɬɢɬɟ, ɩɨɞɞɴɪɠɚɳɢ IEnumerable ɢɧɬɟɪɮɟɣɫɚ, ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɹɬɚ foreach ɜ C# ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ ɜɫɢɱɤɢɬɟ ɢɦ ɟɥɟɦɟɧɬɢ. 
ɂɧɬɟɪɮɟɣɫɴɬ IEnumerable ɟ ɪɟɚɥɢɡɢɪɚɧ ɨɬ ɦɧɨɝɨ ɫɢɫɬɟɦɧɢ .NET ɬɢɩɨɜɟ, ɤɚɬɨ System.Array, System.String, ArrayList, Hashtabl

SortedList ɢ ɞɪ. ɫ ɰɟɥ ɞɚ ɫɟ ɭɥɟɫɧɢ ɪɚɛɨɬɚɬɚ ɫ ɬɹɯ. 

ɂɧɬɟɪɮɟɣɫɴɬ IEnumОrator  
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 ɬɟɤɭɳɢɹ ɟɥɟɦɟɧɬ.  

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

- Ɇɟɬɨɞ Reset() – ɩɪɟɦɟɫɬɜɚ ɢɬɟɪɚɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɩɪɟɞɢ ɩɴɪɜɢɹ ɟɥɟɦɟɧɬ (ɭɫɬɚɧɨɜɹɜɚ ɝɨ ɜ ɧɚɱɚɥɧɨ ɫɴɫɬɨɹɧɢɟ).  
 



ɟ ɧɚ ɫɬɨɣ-ɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɟ ɡɧɚɱɢɬɟɥɧɨ ɩɨ-ɛɴɪɡɨ ɨɬ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ. Кɨɝɚɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ ɟ ɜɚɠɧɚ ɡɚ ɧɚɲɚɬɚ ɫɢɫɬɟɦɚ, ɬɪɹɛɜɚ ɞɚ ɫɟ 
ɫɴɨɛɪɚɡɹ-ɜɚɦɟ ɫ ɨɫɨɛɟɧɨɫɬɢɬɟ ɧɚ ɫɬɨɣɧɨɫɬɧɢɬɟ ɢ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɧɚɱɢɧɚ, ɩɨ ɤɨɣɬɨ ɬɟ ɡɚɞɟɥɹɬ ɢ ɨɫɜɨɛɨɠɞɚɜɚɬ ɩɚɦɟɬ.  
Ƚɥɨɛɚɥɧɨ ɩɨɝɥɟɞɧɚɬɨ, ɧɟɳɚɬɚ ɨɤɨɥɨ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɜ .NET FramОаork ɫɚ ɞɨɫɬɚ ɤɨɦɩɥɟɤɫɧɢ, ɧɨ ɜ ɬɚɡɢ ɬɟɦɚ ɧɹɦɚ ɞɚ ɫɟ ɫɩɢɪɚɦɟ ɧɚ 
ɬɹɯ. ɉɨ-ɧɚɬɚɬɴɤ, ɜ ɬɟɦɚɬɚ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬɬɚ ɢ ɪɟɫɭɪɫɢɬɟ, ɳɟ ɢɦ ɨɛɴɪɧɟɦ ɫɩɟɰɢɚɥɧɨ ɜɧɢɦɚɧɢɟ. 

60.Ⱦɟɥɟɝɚɬɢ. Ⱦɟɮɢɧɢɪɚɧɟ, ɢɡɩɨɥɡɜɚɧɟ. 
Ⱦɟɥɟɝɚɬɢɬɟ ɫɚ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɨɩɢɫɜɚɬ ɫɢɝɧɚɬɭɪɚɬɚ ɧɚ ɞɚɞɟɧ ɦɟɬɨɞ (ɛɪɨɹ, ɬɢɩɚ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨɫɬɬɚ ɧɚ ɩɚɪɚɦɟɬɪɢɬɟ ɦɭ) ɢ ɜɪɴɳɚɧɢɹ ɨɬ ɧɟɝɨ 
ɬɢɩ. Ɇɨɝɚɬ ɞɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɤɚɬɨ "ɨɛɜɢɜɤɢ" ɧɚ ɦɟɬɨɞɢ - ɬɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɫɬɪɭɤɬɭɪɢ ɨɬ ɞɚɧɧɢ, ɤɨɢɬɨ ɩɪɢɟɦɚɬ ɤɚɬɨ ɫɬɨɣɧɨɫɬ ɦɟɬɨɞɢ, ɨɬɝɨɜɚɪɹɳɢ ɧɚ 
ɨɩɢɫɚɧɚɬɚ ɨɬ ɞɟɥɟɝɚɬɚ ɫɢɝɧɚɬɭɪɚ ɢ ɜɪɴɳɚɧ ɬɢɩ.  
Ⱦɟɥɟɝɚɬɴɬ ɫɟ ɢɧɫɬɚɧɰɢɪɚ ɤɚɬɨ ɤɥɚɫ ɢ ɦɟɬɨɞɴɬ ɫɟ ɩɨɞɚɜɚ ɤɚɬɨ ɩɚɪɚɦɟɬɴɪ ɧɚ ɤɨɧɫɬɪɭɤɬɨɪɚ. ȼɴɡɦɨɠɧɨ 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
ɫɬɚɜɥɹɜɚɬ ɬɢɩɢɡɢɪɚɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɮɭɧɤɰɢɹ. Ⱦɟɥɟɝɚɬɢɬɟ ɫɴɳɨ ɫɴɞɴɪɠɚɬ ɫɢɥɧɨ ɬɢɩɢɡɢɪɚɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɮɭɧɤɰɢɹ, ɧɨ ɬɟ ɫɚ ɢ ɧɟɳɨ ɩɨɜɟɱɟ – ɬɟ ɫɚ ɧɚɩɴɥɧɨ 
ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɢ. ɇɚ ɩɪɚɤɬɢɤɚ ɞɟɥɟɝɚɬɢɬɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɤɥɚɫɨɜɟ. ɂɧɫɬɚɧɰɢɹɬɚ ɧɚ ɟɞɢɧ ɞɟɥɟɝɚɬ ɦɨɠɟ ɞɚ ɫɴɞɴɪɠɚ ɜ ɫɟɛɟ ɫɢ ɤɚɤɬɨ ɢɧɫɬɚɧɰɢɹ ɧɚ 
ɨɛɟɤɬ, ɬɚɤɚ ɢ ɦɟɬɨɞ.  
ȿɞɧɨ ɨɬ ɨɫɧɨɜɧɢɬɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɞɟɥɟɝɚɬɢɬɟ ɟ ɪɟɚɥɢɡɚɰɢɹɬɚ ɧɚ "ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ", ɬ.ɧɚɪ. МallbaМks. ɂɞɟɹɬɚ ɟ ɞɚ ɫɟ ɩɪɟɞɚɞɟ ɪɟɮɟɪɟɧɰɢɹ 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 ɢɡɜɢɤɚɧɢɹɬ ɦɟɬɨɞ ɢɡɜɢɤɜɚ МallbaМk ɦɟɬɨɞɚ ɤɨɝɚɬɨ ɟ ɧɟɨɛɯɨɞɢɦɨ. ɋɴɫ ɫɪɟɞɫɬɜɚɬɚ ɧɚ ɞɟɥɟɝɚ-ɬɢɬɟ ɟ ɜɴɡɦɨɠɧɨ ɞɚɞɟɧ ɤɥɚɫ 
ɞɚ ɩɨɡɜɨɥɢ ɧɚ ɩɨɬɪɟɛɢɬɟɥɢɬɟ ɫɢ ɞɚ ɩɪɟɞɨɫ-ɬɚɜɹɬ ɦɟɬɨɞ, ɢɡɜɴɪɲɜɚɳ ɫɩɟɰɢɮɢɱɧɚ ɨɛɪɚɛɨɬɤɚ, ɤɚɬɨ ɩɨ ɬɨɡɢ ɧɚɱɢɧ ɨɛɪɚɛɨɬɤɚɬɚ ɧɟ ɫɟ ɮɢɤɫɢɪɚ 
ɩɪɟɞɜɚɪɢɬɟɥɧɨ.Ⱦɟɥɟɝɚɬɢɬɟ ɜ .NET FramОаork ɫɚ ɫɩɟɰɢɚɥɧɢ ɤɥɚɫɨɜɟ, ɤɨɢɬɨ ɧɚɫɥɟɞɹɜɚɬ System.Delegate ɢɥɢ System.MulticastDel . Ɉɬ ɬɟɡɢ ɤɥɚɫɨɜɟ 
ɨɛɚɱɟ ɹɜɧɨ ɦɨɝɚɬ ɞɚ ɧɚɫɥɟɞɹɜɚɬ ɫɚɦɨ CLR ɢ ɤɨɦɩɢɥɚɬɨɪɴɬ. ȼɫɴɳɧɨɫɬ, ɬɟ ɧɟ ɫɚ ɨɬ ɬɢɩ ɞɟɥɟɝɚɬ – ɬɟɡɢ ɤɥɚɫɨɜɟ ɫɟ ɢɡɩɨɥɡɜɚɬ, ɡɚ ɞɚ ɫɟ ɧɚɫɥɟɞɹɜɚɬ ɨɬ ɬɹɯ 
ɬɢɩɨɜɟ ɞɟɥɟɝɚɬ. 

ȼɫɟɤɢ ɞɟɥɟɝɚɬ ɢɦɚ "ɫɩɢɫɴɤ ɧɚ ɢɡɜɢɤɜɚɧɟ" (ТnvoМatТon lТst), ɤɨɣɬɨ ɩɪɟɞɫɬɚɜɥɹɜɚ ɧɚɪɟɞɟɧɨ ɦɧɨɠɟɫɬɜɨ ɞɟɥɟɝɚɬɢ, ɤɚɬɨ ɜɫɟɤɢ ɟɥɟɦɟɧɬ ɨɬ ɧɟɝɨ ɫɴɞɴɪɠɚ 
ɤɨɧɤɪɟɬɟɧ ɦɟɬɨɞ, ɪɟɮɟɪɢɪɚɧ ɨɬ ɞɟɥɟɝɚɬɚ. Ⱦɟɥɟɝɚɬɢɬɟ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɟɞɢɧɢɱɧɢ ɢ ɦɧɨɠɟɫɬɜɟɧɢ.  
 
ȿɞɢɧɢɱɧɢɬɟ ɞɟɥɟɝɚɬɢ ɧɚɫɥɟɞɹɜɚɬ ɤɥɚɫɚ System.Delegate. Ɍɟɡɢ ɞɟɥɟɝɚɬɢ ɢɡɜɢɤɜɚɬ ɬɨɱɧɨ ɟɞɢɧ ɦɟɬɨɞ. ȼ ɫɩɢɫɴɤɚ ɫɢ ɧɚ ɢɡɜɢɤɜɚɧɟ ɢɦɚɬ ɟɞɢɧɫɬɜɟɧ 
ɟɥɟɦɟɧɬ, ɫɴɞɴɪɠɚɳ ɪɟɮɟɪɟɧɰɢɹ ɤɴɦ ɦɟɬɨɞ.  
ɧɨɠɟɫɬɜɟɧɢ (multТМast) ɞɟɥɟɝɚɬɢ  
Ɇɧɨɠɟɫɬɜɟɧɢɬɟ ɞɟɥɟɝɚɬɢ ɧɚɫɥɟɞɹɜɚɬ ɤɥɚɫɚ System.MulticastDelegate, ɤɨɣɬɨ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɟ ɧɚɫɥɟɞɧɢɤ ɧɚ ɤɥɚɫɚ ɧɚ System.De . Ɍɟ ɦɨɝɚɬ ɞɚ 
ɜɢɤɚɬ ɟɞɢɧ ɢɥɢ ɩɨɜɟɱɟ ɦɟɬɨɞɚ. Ɍɟɯɧɢɬɟ ɫɩɢɫɴɰɢ ɧɚ ɢɡɜɢɤɜɚɧɟ ɫɴɞɴɪ-ɠɚɬ ɦɧɨɠɟɫɬɜɨ ɟɥɟɦɟɧɬɢ, ɜɫɟɤɢ ɪɟɮɟɪɢɪɚɳ ɦɟɬɨɞ. ȼ ɬɹɯ 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 ɤɨɹɬɨ ɫɟ ɞɟɤɥɚɪɢɪɚ ɞɟɥɟɝɚɬ. ɉɪɢ ɬɚɡɢ ɞɟɤɥɚɪɚɰɢɹ ɤɨɦɩɢɥɚɬɨɪɴɬ ɚɜɬɨɦɚɬɢɱɧɨ ɧɚɫɥɟɞɹɜɚ ɬɢɩɚ 
MulticastDelegate., ɬ.ɟ. ɫɴɡɞɚɜɚ ɦɧɨɠɟɫɬɜɟɧ ɞɟɥɟɝɚɬ. Ɂɚɬɨɜɚ ɳɟ ɨɛɴɪɧɟɦ ɩɨ-ɝɨɥɹɦɨ ɜɧɢɦɚɧɢɟ ɢɦɟɧɧɨ ɧɚ ɬɨɡɢ ɜɢɞ ɞɟɥɟɝɚɬɢ. 

19. LINQ – Language INtegrated Query. Query Expressions – ǯȈȧȊȒȐ ȊȋȘȈȌȍȕȐ Ȋ ȍȏȐȒȈ. ǳȈȔȉȌȈ ȐȏȘȈȏȐ

LINQ – Language INtegrated Query  

( ɡɚɹɜɤɢ ɜɝɪɚɞɟɧɢ ɜ ɟɡɢɤɚ )  

• Ɉɫɧɨɜɧɢ ɮɭɧɞɚɦɟɧɬɢ ɧɚ LINQ  

• LINQ  - ɢɡɩɨɥɡɜɚɧɢ ɟɡɢɰɢ      C# 3.0    VB 9 

• Ɉɫɨɛɟɧɨɫɬɢ  

• Lambda Expressions 

• Query Expressions  

• Delegate functions 

• Type inference 

• Anonymous types 

• Extension methods 



• Expression trees 

ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɧɚ ɨɛɟɤɬɢ 

InvoТМО Т = nОа InvoТМО д CustomОrIН = 123, NamО = “TОst” ж; 

Is equivalent to: 

Invoice I = new Invoice(); 

i.CustomerId = 123; 

Т.NamО = “TОst”; 

Lambda Expressions 

Predicates 

• Predicate 

• (p) => p.GОnНОr == “F” 

• Projection 

• (p) => p.GОnНОr ? “F” : “FОmalО” 

• “EaМС pОrson p bОМomОs strТnР “FОmalО” ТП GОnНОr Тs “F””  

• ро. ǭȓȍȔȍȕȚȐ ȕȈ ȚȐȗȈ: ȔȍȚȖȌȐз șȢȉȐȚȐȧз ȗȖȓȍȚȈз properties. ПȘȐȔȍȘȐ. 



 

 

• 

 

• нп. ПȖȊȚȖȘȕȖ ȋȍȕȍȘȐȘȈȕȍ ȕȈ ȐȏȒȓȦȟȍȕȐȍȚȖ. ǰȏȒȓȦȟȍȕȐȧ ȊȢȊ ȊȓȖȎȍȕȐ ȒȖȕșȚȘțȒȞȐȐ. 

• Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ  ɧɚ ɢɡɤɥɸчɟ- ɧɢɟ 



•  
•  
•  
•  
• • Иɡɩɨɥɡɜɚ ɫɟ, ɤɨɝɚɬɨ  ɩɪɢхɜɚɧɚɬɨɬɨ ɢɡɤɥɸчɟɧɢɟ ɧɟ ɦɨɠɟ  ɞɚ ɛɴɞɟ ɨɛɪɚɛɨɬɟɧɨ; 
•  
• • Сɢɧɬɚɤɫɢɫ: 
•  
• catch ( E x c e p t i o n T y p e  p a r a m e t e r ) { 

• / / . . . 

• throw; 

• } 
•  
•  

• • Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ ɢɡɤɥɸчɟɧɢɟ ɦɨɠɟ ɞɚ ɫɟ ɢɡ- ɩɴɥɧɢ ɫɚɦɨ ɜ ɪɚɦɤɢɬɟ ɧɚ catch-ɛɥɨɤ; 
•  
• • Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɨɬɨ ɢɡɤɥɸчɟɧɢɟ ɫɟ ɨɛɪɚɛɨɬɜɚ ɨɬ  ɫɥɟɞɜɚɳɢɹɬ catch-ɛɥɨɤ; 

• Пɪɢɦɟɪ: Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ ɢɡ- ɤɥɸчɟɧɢɟ 

•  
•  

•  
 
1 

#i n c l u d e < i o s t r e a m > 

2 
#i n c l u d e < e x c e p t i o n > 

• 3 using namespace  s t d ; 
•  
• 4 

• 5  v o i d f u n ( vo id )  { 

• 6 t r y  { 

• 7 c o u t < < " E x c e p t i o n  t h r o w n  i n  f u n ( ) " < < e n d l ; 

• 8 throw e x c e p t i o n ( ) ; 

• 9 c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; •  

10 
} 

 

11 
catch ( e x c e p t i o n & e x ) { 

• 12 c o u t < < " E x c e p t i o n  h a n d l e d  i n  f u n ( ) " < < e n d l ; •  

13 
 

throw; 

14  
} 

15  
c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; 

16 
} 

 



• 17 i n t m a i n ( i n t a r g c , char *  a r g v [ 

] ) { 
•  
• 18 

• 19 t r y  { 

• 20 f u n ( ) ; 

• 21 c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; 

• 22  } 

• 23 catch ( const e x c e p t i o n & e x ) { 

• 24 c o u t < < " E x c e p t i o n  h a n d l e d  i n  m a i n ( ) " < < e n d l ; 

• 25  } 
•  
• 26 

• 27 c o u t < < " P r o g r a m   c a n  c o n t i n u e " < < e n d l ; 
•  
• 28 

• 29 re turn 0 ; 

• 30  } 

•  

 

 

59. ɉɪɨɛɥɟɦɢ ɩɪɢ ɩɪɢɫɜɨɹɜɚɧɟ ɢ ɫɴɜɦɟɫɬɢɦɨɫɬ ɧɚ ɬɢɩɨɜɟɬɟ. 

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

 
 

ɉɪɟɨɛɪɚɡɭɜɚɧɟɬɨ 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. ɉɪɢ ɨɩɢɬ ɞɚ ɛɴɞɟ ɧɚɩɪɚɜɟɧɨ ɬɨɜɚ, ɜɴɡɧɢɤɜɚ ɢɡɤɥɸɱɟɧɢɟ.  
 

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

му. Windows Presentation Foundation гWPFд.XAML.ǲȖȕȚȘȖȓȐ Ȑ ȓȖȋȐȟȍșȒȖ ȌȢȘȊȖ. 
ПȘȐȔȍȘȐ 

НȖȊȈ ȘȍȕȌȐȘȈȡȈ șȐșȚȍȔȈз ȉȈȏȐȘȈȕȈ ȕȈ яirectX 

–ǶșȐȋțȘȧȊȈ ȗȖȌȌȘъȎȒȈ ȕȈ ȝȈȘȌțȍȘȕȖ țșȒȖȘȍȕȐȍ 

–ǷȖȌȌȘъȎȒȈ ȕȈ ȍȜȍȒȚȐ 

–ВȋȘȈȌȍȕȈ ȗȖȌȌȘъȎȒȈ ȕȈ оя 

•ǬȖȉȘȈ ȐȕȚȍȋȘȈȞȐȧ ȕȈ няȐ оя UI 
ǵȍȏȈȊȐșȐȔ ȖȚ ȘȍȏȖȓȦȞȐȧȚȈ! 

•ǬȍȒȓȈȘȈȚȐȊȕȖ ȗȘȖȋȘȈȔȐȘȈȕȍ –XAML 

•ǬȖȉȘȐ ȐȕșȚȘțȔȍȕȚȐ ȏȈ ȘȈȏȘȈȉȚȊȈȕȍ ȕȈ GUI –Blend 

•ǹȚȐȓȖȊȍ Ȑ ȚȍȔȐ 

•ВȋȘȈȌȍȕȐ ȈȕȐȔȈȞȐȐ 

•KȖȔȗȖȏȐȘȈȕȍ ȕȈ ȍȓȍȔȍȕȚȐ 

•ǸȈȏȌȍȓȧȕȍ ȕȈ ȌȈȕȕȐȚȍгDataдȖȚ ȗȖȊȍȌȍȕȐȍȚȖ гBehavior) 

•ǳȍșȕȖ ȘȈȏȗȘȖșȚȘȈȕȍȕȐȍ 

–ClickOnce 

–Browser(XBAP 



XAML: 

XML ȉȈȏȐȘȈȕ ȍȏȐȒ=>ȚȈȋȖȊȍ Ȑ ȈȚȘȐȉțȚȐ 

•ǬȍȒȓȈȘȈȚȐȊȍȕ 

–ǸȈȏȌȍȓȍȕȐȍ ȕȈ ȖȗȐșȈȕȐȍ ȖȚ ȗȖȊȍȌȍȕȐȍ 

•ǶȗȐșȊȈ йNETȖȉȍȒȚȐ 

•ИȏȗȖȓȏȊȈ șȍ ȏȈ ȖȗȐșȊȈȕȍ ȕȈ ȗȖȚȘȍȉȐȚȍȓșȒȐ ȐȕȚȍȘȜȍȑș–ȘȈȉȖȚȐ ș ȒȓȈșȖȊȍȚȍ ȖȚ 
WPFȗȓȈȚȜȖȘȔȈȚȈ 
 

ǲȈȒ ȌȈ șъȏȌȈȌȍȔ ȉțȚȖȕх 
<!--XAML--> 

<Button Content="OK"/> 

//C# 

Button b= newButtonгд {юontent = "Ok“ }ц 
ǭȒȊȐȊȈȓȍȕȚȕȖ 

ǺȈȋ –ȒȓȈșȈ ȕȈ ȖȉȍȒȚȈ 

АȚȘȐȉțȚ –ȗȘȖȔȍȕȧ șȚȖȑȕȖșȚ ȕȈ șȊȖȑșȚȊȖ 

Prorerty ȍȓȍȔȍȕȚȐх 

ǵȍ șъȏȌȈȊȈȚ ȕȖȊȐ ȖȉȍȒȚȐ 

•ǷȘȐșȊȖȧȊȈ șȚȖȑȕȖșȚ ȕȈ șȊȖȑșȚȊȖ 

<Button> 

<Button.Content> 

<RectangleHeight="40" 

Width="40" 

Fill="Black" /> 

</Button.Content> 

</Button>ǺȈȋ –ȒȓȈșȈз șȖȉșȚȊȍȕȐȒ ȕȈ șȊȖȑșȚȊȖȚȖ Ȑ ȐȔȍȚȖ ȕȈ șȊȖȑșȚȊȖȚȖ 

ǶșȕȖȊȕȐ ȒȓȈșȖȊȍ ȕȈ WPF: 

•яispatcherObject 

•яependencyObject 

•Visual 

•UIElement 

•FrameworkElementȐ юontrol 

•ShapesȐ Textз юontentPresenter 

•юontrolз юontentюontrolз Userюontrol 

•Window 

ǲȖȕȚȘȖȓȐ ȕȈ WPF: 

•юontent юontrols 
–Buttons 

•Button 

•RepeatButton 

•ToggleButton 

•юheckBox 

•RadioButton 

Items Controls 

–ItemsControl 

–ListBox 



–ListView 

–ComboBox 

–Menus 

•Menu 

•юontextMenu 
ɉɪɨɝɪɚɦɢɪɚɧɟ ɫ .NETɢАPF31 

–TreeView 

–ToolBar 

–StatusBar 

 
 

 

 

 

 

 
 

 

 
 
 
 
 
 
 



2. Вɴɜɟɞɟɧɢɟ ɜ .NET ɫɪɟɞɚ. .NET ПramОаorФ ɚɪɯɢɬɟɤɬɭɪɚ. ɉɨɞɞɴɪɠɚɧɟ ɧɚ ɟɞɢɧɧɚ ɟɡɢɤɨɜɚ ɫɪɟɞɚ. 
MТМrosoПt ɞɟɮɢɧɢɪɚɬ ɩɥɚɬɮɨɪɦɚɬɚ .NET ɤɚɬɨ ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɬɟɯɧɨɥɨɝɢɢ..NET ɩɥɚɬɮɨɪɦɚɬɚ ɨɫɢɝɭɪɹɜɚ ɫɬɚɧɞɚɪɬɢɡɢɪɚɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɡɚ ɪɚɡɪɚɛɨɬɤɚ, 
ɢɡɩɨɥɡɜɚɧɟ, ɯɨɫɬɢɧɝ ɢ ɢɧɬɟɝɪɚɰɢɹ ɧɚ .NET ɩɪɢɥɨɠɟɧɢɹ ɢ БML ɭɟɛ ɭɫɥɭɝɢ, ɛɚɡɢɪɚɧɚ ɧɚ .NET ɫɴɪɜɴɪɢɬɟ ɧɚ MТМrosoПt, ɫɪɟɞɫɬɜɚɬɚ ɡɚ ɪɚɡɪɚɛɨɬɤɚ . 
Кɨɦɩɨɧɟɧɬɢ ɧɚ .NET FramОаorФ  
Ɇɨɠɟɦ ɞɚ ɪɚɡɞɟɥɢɦ .NET FramОаork ɧɚ ɞɜɚ ɨɫɧɨɜɧɢ ɤɨɦɩɨɧɟɧɬɚ:  
- Common Language Runtime (CLR) – ɫɪɟɞɚɬɚ, ɜ ɤɨɹɬɨ ɫɟ ɢɡɩɴɥɧɹɜɚ ɭɩɪɚɜɥɹɜɚɧɢɹɬ ɤɨɞ ɧɚ .NET ɩɪɢɥɨɠɟɧɢɹɬɚ. ɉɪɟɞɫɬɚɜɥɹɜɚ ɜɢɪɬɭɚɥɧɚ ɦɚɲɢɧɚ, ɤɨɹɬɨ 
ɤɨɧɬɪɨɥɢɪɚɧɨ ɢɡɩɴɥɧɹɜɚ .NET ɤɨɞɚ ɢ ɨɫɢɝɭɪɹɜɚ ɪɚɡɥɢɱɧɢ ɭɫɥɭɝɢ, ɤɚɬɨ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɫɢɝɭɪɧɨɫɬɬɚ, ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬɬɚ ɢ ɞɪ. 

- Framework Class Library (FCL) – ɩɪɟɞɫɬɚɜɥɹɜɚ ɨɫɧɨɜɧɚɬɚ ɛɢɛɥɢɨɬɟɤɚ ɨɬ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɩɪɢ ɢɡɝɪɚɠɞɚɧɟɬɨ ɧɚ .NET ɩɪɢɥɨɠɟɧɢɹ. ɋɴɞɴɪɠɚ 
ɨɫɧɨɜɧɚɬɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɡɚ ɪɚɡɪɚɛɨɬɤɚ, ɧɟɨɛɯɨɞɢɦɚ ɡɚ ɩɨɜɟɱɟɬɨ ɩɪɢɥɨɠɟɧɢɹ, ɤɚɬɨ ɜɯɨɞ/ɢɡɯɨɞ, ɜɪɴɡɤɚ ɫ ɛɚɡɢ ɞɚɧɧɢ, ɪɚɛɨɬɚ ɫ БML, ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɭɟɛ 
ɩɪɢɥɨɠɟɧɢɹ, ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɭɟɛ ɭɫɥɭɝɢ, ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɝɪɚɮɢɱɟɧ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ ɢ ɞɪ.  
Аɪɯɢɬɟɤɬɭɪɚ ɧɚ .NET FramОаorФ  
Ⱥɪɯɢɬɟɤɬɭɪɚɬɚ ɧɚ .NET FramОаork ɱɟɫɬɨ ɩɴɬɢ ɫɟ ɪɚɡɝɥɟɠɞɚ ɧɚ ɧɢɜɚ, ɤɚɤɬɨ ɬɨɜɚ ɟ : 
Ɉɩɟɪɚɰɢɨɧɧɚ ɫɢɫɬɟɦɚ  
Ɉɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɹɜɚ ɪɟɫɭɪɫɢɬɟ, ɩɪɨɰɟɫɢɬɟ ɢ ɩɨɬɪɟɛɢɬɟɥɢɬɟ ɧɚ ɦɚɲɢɧɚɬɚ. Ɍɹ ɩɪɟɞɨɫɬɚɜɹ ɢ ɧɹɤɨɢ ɭɫɥɭɝɢ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ ɤɚɬɨ ɧɚɩɪɢɦɟɪ: 
COM+, MSMQ, IIS, АMI ɢ ɞɪɭɝɢ.  
ɋɪɟɞɚɬɚ, ɤɨɹɬɨ ɢɡɩɴɥɧɹɜɚ .NET ɩɪɢɥɨɠɟɧɢɹɬɚ (CLR), ɟ ɨɛɢɤɧɨɜɟɧ ɩɪɨɰɟɫ ɜ ɨɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ ɢ ɫɟ ɭɩɪɚɜɥɹɜɚ ɨɬ ɧɟɹ, ɤɚɤɬɨ ɨɫɬɚɧɚɥɢɬɟ ɩɪɨɰɟɫɢ. 
Common Language Runtime  
Ɉɛɳɚɬɚ ɫɪɟɞɚ ɡɚ ɢɡɩɴɥɧɟɧɢɟ Common LanРuaРО RuntТmО (CLR) ɭɩɪɚɜɥɹɜɚ ɩɪɨɰɟɫɚ ɧɚ ɢɡɩɴɥɧɟɧɢɟ ɧɚ .NET ɤɨɞ. Ɍɹ ɫɟ ɝɪɢɠɢ ɡɚ ɡɚɞɟɥɹɧɟ ɢ ɨɫɜɨɛɨɠ
ɞɚɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, ɭɩɪɚɜɥɹɜɚ ɤɨɧɤɭɪɟɧɬɧɨɫɬɬɚ, ɝɪɢɠɢɬɟ ɡɚ ɫɢɝɭɪɧɨɫɬɬɚ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ ɢ ɢɡɩɴɥɧɹɜɚ ɞɪɭɝɢ ɜɚɠɧɢ ɡɚɞɚɱɢ, ɫɜɴɪɡɚɧɢ ɫ ɢɡɩɴɥɧɟɧɢɟɬɨ ɧɚ 
ɤɨɞɚ.  
Base Class Library  
BCL ɩɪɟɞɫɬɚɜɥɹɜɚ ɛɨɝɚɬɚ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɚ ɛɢɛɥɢɨɬɟɤɚ ɫ ɨɫɧɨɜɧɢ ɤɥɚ-ɫɨɜɟ, ɤɨɢɬɨ ɨɫɢɝɭɪɹɜɚɬ ɛɚɡɨɜɚ ɫɢɫɬɟɦɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ. BCL ɨɫɢɝɭɪɹɜɚ ɜɯɨɞ
ɢɡɯɨɞ, ɪɚɛɨɬɚ ɫ ɤɨɥɟɤɰɢɢ, ɫɢɦɜɨɥɧɢ ɧɢɡɨɜɟ, ɦɪɟɠɨɜɢ ɪɟɫɭɪɫɢ, ɫɢɝɭɪɧɨɫɬ, ɨɬɞɚɥɟɱɟɧɨ ɢɡɜɢɤɜɚɧɟ, ɦɧɨɝɨɧɢɲɤɨɜɨɫɬ ɢ ɞɪ.  
ADO.NET ɢ XML  
ɋɥɨɹɬ ɧɚ ADO.NET ɢ БML ɩɪɟɞɨɫɬɚɜɹ ɭɞɨɛɟɧ ɧɚɱɢɧ ɡɚ ɪɚɛɨɬɚ ɫ ɪɟɥɚɰɢɨɧɧɢ ɢ ɞɪɭɝɢ ɛɚɡɢ ɨɬ ɞɚɧɧɢ ɢ ɫɪɟɞɫɬɜɚ ɡɚ ɨɛɪɚɛɨɬɤɚ ɧɚ БML. 
ȿɡɢɰɢ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ  
.NET FramОаork ɩɨɡɜɨɥɹɜɚ ɧɚ ɪɚɡɪɚɛɨɬɱɢɤɚ ɞɚ ɢɡɩɨɥɡɜɚ ɪɚɡɥɢɱɧɢ ɟɡɢɰɢ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ, ɤɚɤɬɨ ɢ ɞɚ ɢɧɬɟɝɪɢɪɚ ɜ ɟɞɧɨ ɩɪɢɥɨɠɟɧɢɟ ɤɨɦɩɨɧɟɧɬɢ, 
ɪɚɡɪɚɛɨɬɜɚɧɢ ɧɚ ɪɚɡɥɢɱɧɢ ɟɡɢɰɢ. ȼɴɡɦɨɠɧɨ ɟ ɞɨɪɢ ɤɥɚɫ, ɧɚɩɢɫɚɧ ɧɚ ɟɞɢɧ ɟɡɢɤ, ɞɚ ɛɴɞɟ ɧɚɫɥɟɞɟɧ ɢ ɪɚɡɲɢɪɟɧ ɨɬ ɤɥɚɫ, ɧɚɩɢɫɚɧ ɧɚ ɞɪɭɝ ɟɡɢɤ. 
MТМrosoПt .NET FramОаork ɩɨɞɞɴɪɠɚ ɫɬɚɧɞɚɪɬɧɨ ɟɡɢɰɢɬɟ C#, VB.NET, ManaРОН C++ ɢ J#.ɋɴɜɦɟɫɬɢɦɨɫɬɬɚ ɧɚ ɟɡɢɰɢɬɟ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ ɜ .NET FramОаork 
ɫɟ ɞɴɥɠɢ ɧɚ ɚɪɯɢɬɟɤɬɭɪɧɢ ɪɟɲɟɧɢɹ, ɤɨɢɬɨ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɜ ɞɟɬɚɣɥɢ ɫɥɟɞ ɦɚɥɤɨ.  
Common Language Runtime  
ɋɥɟɞ ɤɚɬɨ ɫɟ ɡɚɩɨɡɧɚɯɦɟ ɧɚɤɪɚɬɤɨ ɫ ɚɪɯɢɬɟɤɬɭɪɚɬɚ ɧɚ .NET FramОаork, ɧɟɤɚ ɫɟɝɚ ɪɚɡɝɥɟɞɚɦɟ ɜ ɞɟɬɚɣɥɢ ɢ ɧɚɣ-ɜɚɠɧɢɹɬ ɤɨɦɩɨɧɟɧɬ ɨɬ ɧɟɹ –
Common LanРuaРО RuntТmО (CLR) ɟ ɫɴɪɰɟɬɨ ɧɚ .NET FramОаork. Ɍɨɣ ɩɪɟɞ-ɫɬɚɜɥɹɜɚ ɫɪɟɞɚ ɡɚ ɤɨɧɬɪɨɥɢɪɚɧɨ ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɭɩɪɚɜɥɹɜɚɧ ɤɨɞ. ɇɚ 
ɩɪɚɤɬɢɤɚ CLR ɟ ɬɚɡɢ ɱɚɫɬ ɨɬ .NET FramОаork, ɤɨɹɬɨ ɢɡɩɴɥɧɹɜɚ ɤɨɦɩɢɥɢ-ɪɚɧɢɬɟ .NET ɩɪɨɝɪɚɦɢ ɜ ɫɩɟɰɢɚɥɧɚ ɢɡɨɥɢɪɚɧɚ ɫɪɟɞɚ.  
ȼ ɫɜɨɹɬɚ ɫɴɳɧɨɫɬ CLR ɩɪɟɞɫɬɚɜɥɹɜɚ ɜɢɪɬɭɚɥɧɚ ɦɚɲɢɧɚ, ɤɨɹɬɨ ɢɡɩɴɥɧɹɜɚ ɢɧɫɬɪɭɤɰɢɢ, ɧɚ ɟɡɢɤɚ IL (IntОrmОНТatО LanРuaРО), ɟɡɢɤɴɬ ɞɨ ɤɨɣɬɨ ɫɟ ɤɨɦɩɢɥɢɪɚɬ 
ɜɫɢɱɤɢ .NET ɟɡɢɰɢ. CLR ɟ ɧɟɳɨ ɤɚɬɨ ɜɢɪɬɭɚɥɟɧ ɤɨɦɩɸɬɴɪ, ɤɨɣɬɨ ɨɛɚɱɟ ɧɟ ɢɡɩɴɥɧɹɜɚ ɚɫɟɦɛɥɟɪɟɧ ɤɨɞ ɡɚ ɩɪɨɰɟɫɨɪ PОntТum, AMD ɢɥɢ ɧɹɤɚɤɴɜ ɞɪɭɝ, ɚ IL 
ɤɨɞ.  
ɍɩɪɚɜɥɹɜɚɧ ɤɨɞ  
ɍɩɪɚɜɥɹɜɚɧɢɹɬ ɤɨɞ (manaРОН МoНО) ɟ ɤɨɞɴɬ, ɤɨɣɬɨ ɫɟ ɢɡɩɴɥɧɹɜɚ ɨɬ CLR. Ɍɨɣ ɩɪɟɞɫɬɚɜɥɹɜɚ ɩɨɪɟɞɢɰɚ ɨɬ IL ɢɧɫɬɪɭɤɰɢɢ, ɤɨɢɬɨ ɫɟ ɩɨɥɭɱɚɜɚɬ ɩɪɢ 
ɤɨɦɩɢɥɚɰɢɹɬɚ ɧɚ .NET ɟɡɢɰɢɬɟ. ɉɨ ɜɪɟɦɟ ɧɚ ɢɡɩɴɥɧɟɧɢɟ ɭɩɪɚɜɥɹɜɚɧɢɹɬ ɤɨɞ ɫɟ ɤɨɦɩɢɥɢɪɚ ɞɨɩɴɥɧɢɬɟɥɧɨ ɞɨ ɦɚɲɢɧɧɨɡɚɜɢɫɢɦ ɤɨɞ ɡɚ ɬɟɤɭɳɚɬɚ 
ɩɥɚɬɮɨɪɦɚ ɢ ɫɥɟɞ ɬɨɜɚ ɫɟ ɢɡɩɴɥɧɹɜɚ ɞɢɪɟɤɬɧɨ ɨɬ ɩɪɨɰɟɫɨɪɚ. 
Intermediate Language (IL)  
Ɇɟɠɞɢɧɧɢɹɬ ɟɡɢɤ IntОrmОНТatО LanРuaРО (IL), ɟ ɟɡɢɤ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ ɨɬ ɧɢɫɤɨ ɧɢɜɨ, ɩɨɞɨɛɟɧ ɧɚ ɚɫɟɦɛɥɟɪɧɢɬɟ ɟɡɢɰɢ. Ɂɚ ɪɚɡɥɢɤɚ ɨɬ ɬɹɯ, ɨɛɚɱɟ, IL ɟ ɨɬ 
ɦɧɨɝɨ ɩɨ-ɜɢɫɨɤɨ ɧɢɜɨ, ɨɬɤɨɥɤɨɬɨ ɚɫɟɦɛɥɟɪɢɬɟ ɡɚ ɫɴɜɪɟɦɟɧɧɢɬɟ ɦɢɤ-ɪɨɩɪɨɰɟɫɨɪɢ.  
IL ɟ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧ ɟɡɢɤ. Ɍɨɣ ɪɚɡɩɨɥɚɝɚ ɫ ɢɧɫɬɪɭɤɰɢɢ ɡɚ ɡɚɞɟɥɹɧɟ ɧɚ ɩɚɦɟɬ, ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬ, ɡɚ ɩɪɟɞɢɡɜɢɤɜɚɧɟ ɢ ɨɛɪɚɛɨɬɤɚ ɧɚ ɢɡɤɥɸ ɱɟɧɢɹ, 
ɡɚ ɢɡɜɢɤɜɚɧɟ ɧɚ ɜɢɪɬɭɚɥɧɢ ɦɟɬɨɞɢ ɢ ɞɪɭɝɢ ɢɧɫɬɪɭɤɰɢɢ, ɫɜɴɪɡɚɧɢ ɫ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ.  
 
11. WТnНoаs Forms ɜ .NET. Кɨɧɬɪɨɥɢ ɢ ɣɟɪɚɪɯɢɹ ɧɚ ɝɪɚɮɢɱɧɢɬɟ ɤɨɧɪɨɥɢɬɟ. ɋɴɡɞɚɜɚɧɟ ɧɚ ɞɴɳɟɪɧɢ ɮɨɪɦɢ ɢ ɤɨɧɬɪɨɥɢ. ɉɪɢɦɟɪ.
АТnНoаs Forms ɟ ɫɬɚɧɞɚɪɬɧɚɬɚ ɛɢɛɥɢɨɬɟɤɚ ɧɚ .NET FramОаork ɡɚ ɢɡɝɪɚɠ- 
ɞɚɧɟ ɧɚ ɩɪɨɡɨɪɟɱɧɨ-ɛɚɡɢɪɚɧ ɝɪɚɮɢɱɟɧ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ (GUI) ɡɚ 
ɧɚɫɬɨɥɧɢ (НОsktop) ɩɪɢɥɨɠɟɧɢɹ. АТnНoаs Forms ɞɟɮɢɧɢɪɚ ɧɚɛɨɪ ɨɬ 
ɤɥɚɫɨɜɟ ɢ ɬɢɩɨɜɟ, ɩɨɡɜɨɥɹɜɚɳɢ ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ ɫ 
ɝɪɚɮɢɱɧɢ ɤɨɧɬɪɨɥɢ ɜ ɬɹɯ, ɱɪɟɡ ɤɨɢɬɨ ɫɟ ɢɡɜɴɪɲɜɚ ɢɧɬɟɪɚɤɬɢɜɧɨ ɜɡɚɢɦɨ- 
ɞɟɣɫɬɜɢɟ ɫ ɩɨɬɪɟɛɢɬɟɥɹ.АТnНoаs Forms ɟ ɬɢɩɢɱɧɚ ɤɨɦɩɨɧɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɚ ɛɢɛɥɢɨɬɟɤɚ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ GUI, ɤɨɹɬɨ ɩɪɟɞɨɫɬɚɜɹ ɜɴɡɦɨɠɧɨɫɬ ɫ ɦɚɥɤɨ 
ɩɢɫɚɧɟ ɧɚ ɩɪɨɝɪɚɦɟɧ ɤɨɞ ɞɚ ɫɟ ɫɴɡɞɚɜɚ ɝɴɜɤɚɜ ɝɪɚɮɢɱɟɧ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ. 
Кɨɧɬɪɨɥɢɬɟ ɜ WТnНoаs Forms 
АТnНoаs Forms ɫɴɞɴɪɠɚ ɛɨɝɚɬ ɧɚɛɨɪ ɨɬ ɫɬɚɧɞɚɪɬɧɢ ɤɨɧɬɪɨɥɢ: ɮɨɪɦɢ, 
ɞɢɚɥɨɡɢ, ɛɭɬɨɧɢ, ɤɨɧɬɪɨɥɢ ɡɚ ɢɡɛɨɪ, ɬɟɤɫɬɨɜɢ ɩɨɥɟɬɚ, ɦɟɧɸɬɚ, ɥɟɧɬɢ ɫ 
ɢɧɫɬɪɭɦɟɧɬɢ, ɫɬɚɬɭɫ ɥɟɧɬɢ ɢ ɦɧɨɝɨ ɞɪɭɝɢ.  
ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ ɢ ɤɨɧɬɪɨɥɢ 
АТnНoаs Forms ɟ ɩɪɨɟɤɬɢɪɚɧɚ ɬɚɤɚ, ɱɟ ɞɚ ɩɨɡɜɨɥɹɜɚ ɥɟɫɧɨ ɧɚɫɥɟɞɹɜɚɧɟ ɢ 
ɪɚɡɲɢɪɹɜɚɧɟ ɧɚ ɮɨɪɦɢ ɢ ɤɨɧɬɪɨɥɢ. Ɍɨɜɚ ɞɚɜɚ ɜɴɡɦɨɠɧɨɫɬ ɡɚ ɩɪɟɢɡɩɨɥɡ- 



ɜɚɧɟ ɧɚ ɨɛɳɢɬɟ ɱɚɫɬɢ ɧɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ. 

ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ 
ɇɚɫɥɟɞɹɜɚɧɟɬɨ ɧɚ ɮɨɪɦɢ ɩɨɡɜɨɥɹɜɚ ɩɨɜɬɨɪɧɨ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɱɚɫɬɢ ɨɬ 
ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ. Чɪɟɡ ɧɟɝɨ ɟ ɜɴɡɦɨɠɧɨ ɞɚ ɩɪɨɦɟɧɢɦ ɧɚɜɟɞɧɴɠ 
ɨɛɳɢɬɟ ɱɚɫɬɢ ɧɚ ɦɧɨɝɨ ɮɨɪɦɢ. Ɂɚ ɰɟɥɬɚ ɞɟɮɢɧɢɪɚɦɟ ɟɞɧɚ ɛɚɡɨɜɚ ɮɨɪɦɚ, 
ɤɨɹɬɨ ɫɴɞɴɪɠɚ ɨɛɳɚɬɚ ɡɚ ɜɫɢɱɤɢ ɧɚɫɥɟɞɧɢɰɢ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ. 
Ȼɚɡɨɜɚɬɚ ɮɨɪɦɚ ɟ ɧɚɣ-ɨɛɢɤɧɨɜɟɧɚ ɮɨɪɦɚ. ȿɞɢɧɫɬɜɟɧɚɬɚ ɨɫɨɛɟɧɨɫɬ ɟ, ɱɟ 
ɤɨɧɬɪɨɥɢɬɟ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ ɨɬ ɧɚɫɥɟɞɧɢɰɢɬɟ, ɫɟ ɨɛɹɜɹɜɚɬ 
ɤɚɬɨ protected. ɉɪɢ ɧɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɚ ɫɟ ɧɚɫɥɟɞɹɜɚ ɤɥɚɫɴɬ ɧɚ ɛɚɡɨɜɚɬɚ ɮɨɪɦɚ.ɇɟ ɜɫɢɱɤɢ ɤɥɚɫɨɜɟ ɨɬ АТnНoаs Forms ɫɚ ɤɨɧɬɪɨɥɢ. ɇɹɤɨɢ ɫɚ 
ɨɛɢɤɧɨɜɟɧɢ .NET ɤɨɦɩɨɧɟɧɬɢ, ɧɚɩɪɢɦɟɪ Menu, Timer ɢ ImageList. ɂɡɝɥɟɠɞɚ ɦɚɥɤɨ ɫɬɪɚɧɧɨ ɡɚɳɨ ɦɟɧɸɬɨ ɧɟ ɟ ɤɨɧɬɪɨɥɚ, ɧɨ ɬɨɜɚ ɟ ɬɚɤɚ, ɡɚɳɨɬɨ 
ɤɨɦɩɨɧɟɧɬɚɬɚ Menu ɪɟɚɥɧɨ ɧɹɦɚ ɝɪɚɮɢɱɟɧ ɨɛɪɚɡ ɢ ɩɪɟɞɫɬɚɜɥɹɜɚ ɫɩɢɫɴɤ ɨɬ MenuItem ɟɥɟɦɟɧɬɢ. MenuItem ɤɥɚɫɴɬ ɜɟɱɟ ɢɦɚ ɝɪɚɮɢɱɟɧ ɨɛɪɚɡ ɢ 
ɫɥɟɞɨɜɚɬɟɥɧɨ ɟ ɤɨɧɬɪɨɥɚ. 
12. Ɉɩɰɢɨɧɚɥɧɢ ɢ ɫɩɢɫɴɱɧɢ ɤɨɧɬɪɨɥɢ. Ɉɫɧɨɜɧɢ ɩɪɨɩɴɪɬɢɬɚ ɢ ɫɴɛɢɬɢɹ. ɉɪɢɥɨɠɟɧɢɟ – ɩɪɢɦɟɪ. 
Кɨɧɬɪɨɥɢɬɟ ɜ АТnНoаs Forms ɫɚ ɬɟɤɫɬɨɜɢɬɟ ɩɨɥɟɬɚ, ɟɬɢɤɟɬɢɬɟ, ɛɭɬɨɧɢɬɟ, ɫɩɢɫɴɰɢɬɟ, ɞɴɪɜɟɬɚɬɚ, ɬɚɛɥɢɰɢɬɟ, ɦɟɧɸɬɚɬɚ, ɥɟɧɬɢɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɢ, ɫɬɚɬɭɫ
ɥɟɧɬɢɬɟ ɢ ɦɧɨɝɨ ɞɪɭɝɢ. АТnНoаs Forms ɞɟɮɢɧɢɪɚ ɛɚɡɨɜɢ ɤɥɚɫɨɜɟ ɡɚ ɤɨɧɬɪɨɥɢɬɟ ɢ ɤɥɚɫɨɜɟ-ɧɚɫɥɟɞɧɢɰɢ ɡɚ ɜɫɹɤɚ ɤɨɧɬɪɨɥɚ. Ȼɚɡɨɜ ɤɥɚɫ ɡɚ ɜɫɢɱɤɢ ɤɨɧɬɪɨɥɢ 
ɟ ɤɥɚɫɴɬ System.Windows.Forms.Control. ɉɪɢɦɟɪ ɡɚ ɤɨɧɬɪɨɥɚ ɟ 
ɧɚɩɪɢɦɟɪ ɛɭɬɨɧɴɬ (ɤɥɚɫɴɬ System.Windows.Forms.Button).ȼɫɹɤɚ ɤɨɧɬɪɨɥɚ ɨɛɪɚɛɨɬɜɚ ɫɨɛɫɬɜɟɧɢɬɟ ɫɢ ɫɴɛɢɬɢɹКɨɝɚɬɨ ɝɥɚɜɧɚɬɚ ɧɢɲɤɚ ɧɚ АТnНoаs Forms 
ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟ,ɫɜɴɪɡɚɧɨ ɫ ɧɹɤɨɹ ɨɬ ɧɟɝɨɜɢɬɟ ɮɨɪɦɢ, ɬɹ ɩɪɟɩɪɚɳɚ ɫɴɨɛɳɟɧɢɟɬɨ ɞɨ ɨɛɪɚɛɨɬɱɢɤɚ ɧɚ ɫɴɨɛɳɟɧɢɹ ɧɚ ɫɴɨɬɜɟɬɧɚɬɚ ɮɨɪɦɚ. 
Ɍɨɡɢ ɨɛɪɚɛɨɬɱɢɤ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɫɚɦɚɬɚ ɮɨɪɦɚ ɢɥɢ ɡɚ ɧɹɤɨɹ ɧɟɣɧɚ ɤɨɧɬɪɨɥɚ. Ⱥɤɨ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɮɨɪɦɚɬɚ, ɬɨ ɫɟ 
ɨɛɪɚɛɨɬɜɚ ɞɢɪɟɤɬɧɨɨɬ ɫɴɨɬɜɟɬɧɢɹ ɨɛɪɚɛɨɬɱɢɤ ɧɚ ɫɴɛɢɬɢɹ. Ⱥɤɨ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɧɹɤɨɹ ɨɬ ɤɨɧɬɪɨɥɢɬɟ ɜɴɜ ɮɨɪɦɚɬɚ, ɬɨ ɫɟ ɩɪɟɞɚɜɚ ɧɚ ɧɟɹ. Кɨɧɬɪɨɥɚɬɚ, 
ɤɨɹɬɨ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟɬɨ, ɦɨɠɟ ɞɚ ɟ ɨɛɢɤɧɨɜɟɧɚ ɤɨɧɬɪɨɥɚ ɢɥɢ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚ.Кɨɝɚɬɨ ɨɛɢɤɧɨɜɟɧɚ ɤɨɧɬɪɨɥɚ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟ, ɬɹ ɝɨ ɨɛɪɚɛɨɬɜɚ 
ɞɢɪɟɤɬɧɨ. Кɨɝɚɬɨ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟ, ɬɹ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɬɨ ɟ ɡɚ ɧɟɹ ɢɥɢ ɟ ɡɚ ɧɹɤɨɹ ɨɬ ɜɥɨɠɟɧɢɬɟ ɤɨɧɬɪɨɥɢ. ɉɪɨɰɟɫɴɬ ɩɪɨɞɴɥɠɚɜɚ,
ɞɨɤɚɬɨ ɫɴɨɛɳɟɧɢɟɬɨ ɞɨɫɬɢɝɧɟ ɞɨ ɤɨɧɬɪɨɥɚɬɚ, ɡɚ ɤɨɹɬɨ ɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ.Кɥɚɫɴɬ System.Windows.Forms.Form ɟ ɛɚɡɨɜ ɤɥɚɫ ɡɚ ɜɫɢɱɤɢ ɮɨɪɦɢ ɜАТnНoаs 
Forms GUI ɩɪɢɥɨɠɟɧɢɹɬɚ. Ɍɨɣ ɩɪɟɞɫɬɚɜɥɹɜɚ ɝɪɚɮɢɱɧɚ ɮɨɪɦɚ - ɩɪɨɡɨɪɟɰ ɢɥɢ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ, ɤɨɹɬɨ ɫɴɞɴɪɠɚ ɜ ɫɟɛɟ ɫɢ ɤɨɧɬɪɨɥɢ ɢ ɭɩɪɚɜɥɹɜɚ 
ɧɚɜɢɝɚɰɢɹɬɚ ɦɟɠɞɭ ɬɹɯ. ɉɨɜɟɱɟɬɨ ɩɪɨɡɨɪɰɢ ɢɦɚɬ ɪɚɦɤɚ ɢ ɫɩɟɰɢɚɥɧɢ ɛɭɬɨɧɢ ɡɚ ɡɚɬɜɚɪɹɧɟ, ɩɪɟɦɟɫɬɜɚɧɟ ɢ ɞɪɭɝɢ ɫɬɚɧɞɚɪɬɧɢ ɨɩɟɪɚɰɢɢ. ȼɴɧɲɧɢɹɬ ɜɢɞ ɧɚ 
ɩɪɨɡɨɪɰɢɬɟ ɢ ɫɬɚɧɞɚɪɬɧɢɬɟ ɤɨɧɬɪɨɥɢ ɩɨ ɬɹɯɧɚɬɚ ɪɚɦɤɚ ɡɚɜɢɫɹɬ ɨɬ ɧɚɫɬɪɨɣɤɢɬɟ ɧɚ 
ɝɪɚɮɢɱɧɚɬɚ ɫɪɟɞɚ ɧɚ ɨɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ. ɉɪɨɝɪɚɦɢɫɬɴɬ ɢɦɚ ɫɚɦɨ ɱɚɫɬɢɱɟɧ ɤɨɧɬɪɨɥ ɧɚɞ ɜɴɧɲɧɢɹ ɜɢɞ ɧɚ ɩɪɨɡɨɪɰɢɬɟ. Кɥɚɫɴɬ ɟ ɧɚɫɥɟɞɧɢɤ ɧɚ 
ɤɥɚɫɨɜɟɬɟ Control, ScrollableControl ɢ ContainerControl ɢ ɧɚɫɥɟɞɹɜɚ ɨɬ ɬɹɯ ɰɹɥɚɬɚ ɢɦ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ, ɜɫɢɱɤɢɬɟ ɢɦ ɫɜɨɣɫɬɜɚ, ɫɴɛɢɬɢɹ ɢ ɦɟɬɨɞɢ.
CheckBox ɟ ɤɭɬɢɹ ɡɚ ɢɡɛɨɪ ɜ ɫɬɢɥ "ɞɚ/ɧɟ". ɋɜɨɣɫɬɜɨɬɨ ɣ Checked ɡɚɞɚɜɚ 
ɞɚɥɢ ɟ ɢɡɛɪɚɧɚ. 
RadioButton ɟ ɤɨɧɬɪɨɥɚ ɡɚ ɚɥɬɟɪɧɚɬɢɜɟɧ ɢɡɛɨɪ. Ɍɹ ɫɟ ɢɡɩɨɥɡɜɚ ɜ ɝɪɭɩɢ. ȼɫɢɱɤɢ RadioButton ɤɨɧɬɪɨɥɢ ɜ ɞɚɞɟɧ ɤɨɧɬɟɣɧɟɪ (ɧɚɩɪɢɦɟɪ ɮɨɪɦɚ) ɨɛɪɚɡɭɜɚɬ 
ɟɞɧɚ ɝɪɭɩɚ ɢ ɜ ɧɟɹ ɫɚɦɨ ɟɞɢɧ RadioButton ɟ ɢɡɛɪɚɧ ɜ ɞɚɞɟɧ ɦɨɦɟɧɬ. ListBox ɤɨɧɬɪɨɥɚɬɚ ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ ɫɩɢɫɴɤ ɫɴɫ ɫɢɦɜɨɥɧɢ ɧɢɡɨɜɟ, 
ɤɨɢɬɨ ɩɨɬɪɟɛɢɬɟɥɹɬ ɦɨɠɟ ɞɚ ɢɡɛɢɪɚ ɱɪɟɡ ɳɪɚɤɜɚɧɟ ɫ ɦɢɲɤɚɬɚ 
ɜɴɪɯɭ ɬɹɯ. ɉɨ-ɜɚɠɧɢɬɟ ɫɜɨɣɫɬɜɚ ɧɚ ɬɚɡɢ ɤɨɧɬɪɨɥɚ ɫɚ: 
- Items – ɤɨɥɟɤɰɢɹ, ɤɨɹɬɨ ɡɚɞɚɜɚ ɫɩɢɫɴɤɚ ɨɬ ɟɥɟɦɟɧɬɢ, ɫɴɞɴɪɠɚɳɢ ɫɟ 
ɜ ɤɨɧɬɪɨɥɚɬɚ. 
- SelectionMode – ɪɚɡɪɟɲɚɜɚ/ɡɚɛɪɚɧɹɜɚ ɢɡɛɢɪɚɧɟɬɨ ɧɚ ɧɹɤɨɥɤɨ ɟɥɟ- 
ɦɟɧɬɚ ɟɞɧɨɜɪɟɦɟɧɧɨ. 
- SelectedIndex, SelectedItem, SelectedIndices, SelectedItems – 
ɜɪɴɳɚɬ ɢɡɛɪɚɧɢɹ ɟɥɟɦɟɧɬ (ɢɥɢ ɢɡɛɪɚɧɢɬɟ ɟɥɟɦɟɧɬɢ). 
ComboBox ɩɪɟɞɫɬɚɜɥɹɜɚ ɤɭɬɢɹ ɡɚ ɪɟɞɚɤɰɢɹ ɧɚ ɬɟɤɫɬ ɫ ɜɴɡɦɨɠɧɨɫɬ ɡɚ НropНoаn 
ɚɥɬɟɪɧɚɬɢɜɟɧ ɢɡɛɨɪ. 
- Text – ɫɴɞɴɪɠɚ ɜɴɜɟɞɟɧɢɹ ɬɟɤɫɬ. 
- Items – ɡɚɞɚɜɚ ɜɴɡɦɨɠɧɢɬɟ ɫɬɨɣɧɨɫɬɢ, ɨɬ ɤɨɢɬɨ ɩɨɬɪɟɛɢɬɟɥɹɬ ɦɨɠɟ 
ɞɚ ɢɡɛɢɪɚ. 
- DropDownStyle – ɡɚɞɚɜɚ ɫɬɢɥɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ – ɞɚɥɢ ɫɚɦɨ ɫɟ ɢɡɛɢɪɚ 
ɫɬɨɣɧɨɫɬ ɨɬ ɫɩɢɫɴɤɚ ɢɥɢ ɦɨɠɟ ɞɚ ɫɟ ɜɴɜɟɠɞɚ ɪɴɱɧɨ ɢ ɞɪɭɝɚ ɫɬɨɣɧɨɫɬ. 

13. Ⱦɢɚɥɨɡɢ – ɫɬɚɧɞɚɪɬɧɢ ɢ ɩɨɬɪɟɛɢɬɟɥɫɤɢ. Вɢɞɨɜɟ ɢ ɩɪɢɥɨɠɟɧɢɟ. ɉɪɢɦɟɪ ɡɚ ɭɩɨɬɪɟɛɚ. 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɚɬɚ ɧɚ АТnНoаs Forms ɩɪɢɥɨɠɟɧɢɹ ɱɟɫɬɨ ɩɴɬɢ ɫɟ ɧɚɥɚɝɚ ɞɚ ɢɡɜɟɠɞɚɦɟ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɫ ɧɹɤɚɤɜɢ ɫɴɨɛɳɟɧɢɹ ɢɥɢ ɫ ɧɹɤɚɤɴɜ ɜɴɩɪɨɫ. ɇɟɤɚ 
ɪɚɡɝɥɟɞɚɦɟ ɫɬɚɧɞɚɪɬɧɢɬɟ ɫɪɟɞɫɬɜɚ ɡɚ ɬɚɤɢɜɚ ɫɢɬɭɚɰɢɢ. 
ɋɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ Кɥɚɫɴɬ MОssaРОBoб ɧɢ ɩɨɡɜɨɥɹɜɚ ɞɚ ɢɡɜɟɠɞɚɦɟ ɫɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ 
ɤɭɬɢɢ, ɫɴɞɴɪɠɚɳɢ ɬɟɤɫɬ, ɛɭɬɨɧɢ ɢ ɢɤɨɧɢ: 
- ɫɴɨɛɳɟɧɢɹ ɤɴɦ ɩɨɬɪɟɛɢɬɟɥɹ 
- ɜɴɩɪɨɫɢɬɟɥɧɢ ɞɢɚɥɨɡɢ 
ɉɨɤɚɡɜɚɧɟɬɨ ɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫɟ ɢɡɜɴɪɲɜɚ ɱɪɟɡ ɢɡɜɢɤɜɚɧɟ ɧɚ ɫɬɚɬɢɱ- 
ɧɢɹ ɦɟɬɨɞ SСoа(…) ɧɚ ɤɥɚɫɚ MОssaРОBoб. 
ɋɥɟɞɧɢɹɬ ɤɨɞ, ɧɚɩɪɢɦɟɪ, ɳɟ ɩɨɤɚɠɟ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫɴɫ ɡɚɝɥɚɜɢɟ "ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ" ɢ ɬɟɤɫɬ "ɇɹɦɚ ɜɪɴɡɤɚ ɫ ɢɧɬɟɪɧɟɬ": 
MОssaРОBoб.SСoа("ɇɹɦɚ ɜɪɴɡɤɚ ɫ ɂɧɬɟɪɧɟɬ.", "ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ"); 
ɉɪɢɦɟɪ ɡɚ ɫɬɚɧɞɚɪɬɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫ ɦɚɥɤɨ ɩɨɜɟɱɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ: 
bool МonПТrmОН =MОssaРОBoб.SСoа("ɇɚɢɫɬɢɧɚ ɥɢ ɳɟ ɢɡɬɪɢɟɬɟ ɬɨɜɚ?", 



"ȼɴɩɪɨɫ", MОssaРОBoбButtons.ВОsNo, 
MessageBoxIcon.Question) == DialogResult.Yes; 
Ɍɨɡɢ ɤɨɞ ɳɟ ɩɨɤɚɠɟ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ ɫɴɫ ɡɚɝɥɚɜɢɟ "ȼɴɩɪɨɫ" ɢ ɬɟɤɫɬ "ɇɚɢɫɬɢɧɚ ɥɢ ɳɟ ɢɡɬɪɢɟɬɟ ɬɨɜɚ?". ɉɪɟɞɢ ɬɟɤɫɬɚ ɳɟ ɢɦɚ ɢɤɨɧɚ ɫ ɜɴɩɪɨɫɢɬɟɥɟɧ ɡɧɚɤ ɜ 
ɧɟɹ, ɚ ɩɨɞ ɧɟɝɨ – ɛɭɬɨɧɢ ВОs ɢ No. Ⱥɤɨ ɩɨɬɪɟɛɢɬɟɥɹɬ 
ɧɚɬɢɫɧɟ ВОs, ɩɪɨɦɟɧɥɢɜɚɬɚ МonПТrmОН ɳɟ ɢɦɚ ɫɬɨɣɧɨɫɬ truО, ɜ ɩɪɨɬɢɜɟɧ ɫɥɭɱɚɣ ɳɟ ɢɦɚ ɫɬɨɣɧɨɫɬ ПalsО. 
ɂɡɜɢɤɜɚɧɟ ɧɚ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ Ɉɫɜɟɧ ɫɬɚɧɞɚɪɬɧɢɬɟ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɢ ɩɨɬɪɟɛɢ- 
ɬɟɥɫɤɢ ɞɟɮɢɧɢɪɚɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ. Ɍɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɨɛɢɤɧɨɜɟɧɢ ɮɨɪɦɢ ɢ ɫɟ ɢɡɜɢɤɜɚɬ ɦɨɞɚɥɧɨ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
DialogResult result = dialog.ShowDialog(); 
Ɇɟɬɨɞɴɬ SСoаDТaloР() ɩɨɤɚɡɜɚ ɮɨɪɦɚɬɚ ɤɚɬɨ ɦɨɞɚɥɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ. Ɍɢɩɴɬ DТaloРRОsult ɫɴɞɴɪɠɚ ɪɟɡɭɥɬɚɬɚ (OK, ВОs, No, CanМОl ɢ ɞɪ.) ɨɬ ɢɡɜɢɤɜɚɧɟɬɨ 
ɧɚ ɞɢɚɥɨɝɚ. Ɂɚɞɚɜɚɧɟɬɨ ɧɚ DТaloРRОsult ɦɨɠɟ ɞɚ ɫɬɚɜɚ ɚɜɬɨɦɚɬɢɱɧɨ, ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DТaloРRОsult ɧɚ ɛɭɬɨɧɢɬɟ, ɢɥɢ ɪɴɱɧɨ – ɩɪɟɞɢ ɡɚɬɜɚɪɹɧɟɬɨ ɧɚ ɞɢɚɥɨɝɚ 
ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ ɦɭ DТalogResult. 
14. SDI ɢ MDI ɩɪɢɥɨɠɟɧɢɹ. ɋɬɪɭɤɬɭɪɚ ɢ ɩɪɢɦɟɪ. 
MFC  ɩɪɚɜɢ ɥɟɫɧɨ ɞɚ ɫɟ ɪɚɛɨɬɢ ɟɞɧɨɜɪɟɦɟɧɧɨ ɫ ɟɞɢɧ ɞɨɤɭɦɟɧɬɟɧ ɢɧɬɟɪɮɟɣɫɧɢ (SDI) ɢ ɧɹɤɨɥɤɨ ɞɨɤɭɦɟɧɬɧɢ ɢɧɬɟɪɮɟɣɫɧɢ (MDI) ɩɪɢɥɨɠɟɧɢɹ.
SDI ɩɪɢɥɨɠɟɧɢɹɬɚ  ɩɨɡɜɨɥɹɜɚɬ ɫɚɦɨ ɟɞɢɧ ɨɬɜɨɪɟɧ ɩɪɨɡɨɪɟɰ ɧɚ ɞɨɤɭɦɟɧɬ ɤɚɞɴɪ ɩɨ ɤɚɞɴɪ. MDI ɩɪɢɥɨɠɟɧɢɹɬɚ ɩɨɡɜɨɥɹɜɚɬ ɧɹɤɨɥɤɨ  ɞɨɤɭɦɟɧɬɚ ɞɚ ɛɴɞɟ 
ɨɬɜɨɪɟɧɢ ɜ ɟɞɧɚ ɢ ɫɴɳɚ ɢɧɫɬɚɧɰɢɹ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ. ɉɪɢɥɨɠɟɧɢɟɬɨ MDI ɢɦɚ ɩɪɨɡɨɪɟɰ, ɜ ɤɨɣɬɨ ɧɹɤɨɥɤɨ MDI  ɩɪɨɡɨɪɰɢ, ɤɨɢɬɨ ɫɚ ɩɪɨɡɨɪɰɢ ɫɚɦɢ ɩɨ ɫɟɛɟ 
ɫɢ, ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɨɬɜɨɪɟɧɢ, ɜɫɹɤɚ ɨɬ ɤɨɢɬɨ ɫɴɞɴɪɠɚ  ɨɬɞɟɥɟɧ ɞɨɤɭɦɟɧɬ. ȼ ɧɹɤɨɢ ɩɪɢɥɨɠɟɧɢɹ, ɞɟɬɟɬɨ ɩɪɨɡɨɪɰɢ ɦɨɝɚɬ ɞɚ ɫɚ ɨɬ ɪɚɡɥɢɱɟɧ ɬɢɩ, ɤɚɬɨ 
ɧɚɩɪɢɦɟɪ ɩɪɨɡɨɪɰɢɬɟ ɧɚ ɝɪɚɮɢɤɢɬɟ ɢ ɬɚɛɥɢɰɢɬɟ ɩɪɨɡɨɪɰɢ. ȼ ɬɨɡɢ ɫɥɭɱɚɣ, ɧɚ ɥɟɧɬɚɬɚ ɫ ɦɟɧɸɬɚ ɦɨɠɟ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ MDI ɩɪɨɡɨɪɰɢɬɟ ɧɚ ɪɚɡɥɢɱɧɢ ɜɢɞɨɜɟ 
,ɤɨɢɬɨ ɫɚ ɚɤɬɢɜɢɪɚɧɢ. 
Ɉɫɧ. ɪɚɡɜɢɱɢɹ ɜ SDI ɢ MDI ɩɪɢɥɨɠ. Ɇɧɨɝɨ ɢɡɝɥɟɞɢ ɜ MDIɩɪɨɛɥɟɦɴɬ ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɧɚ ɩɪɨɦɟɧɢɬɟ ɜ ɢɡɝɥɟɞ. 
Ɋɚɡɥɢɤɢ ɦɟɠɞɭ SDI ɢ MDI: 
1.ȼ MDI ɢɦɚ ɩɨɜɟɱɟ ɨɬ ɟɞɢɧ ɨɬɜɨɪɟɧ ɞɨɤɭɦɟɧɬ, ɞɨɤɚɬɨ ɜ SDI , ɡɚ ɞɚ ɨɬɜɨɪɢ ɜɬɨɪɢ ɬɪɹɛɜɚ ɞɚ ɡɚɬɜɨɪɢɦ ɩɴɪɜɢɹ. 
2.ȼ MDI ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɞɞɴɪɠɚɬ ɪɚɡɥɢɱɧɢ ɬɢɩɨɜɟ ɞɨɤɭɦɟɧɬɢ. 
3.ɉɪɢ MDI ɜ ɦɟɧɸɬɨ ɢɦɚ ɨɩɰɢɹ Windows ɡɚ ɩɪɟɜɤɥɸɱɜɚɧɟ ɧɚ ɩɪɨɡɨɪɰɢɬɟ. 
4.MDI ɢɦɚ ɩɨɧɟ 2 ɦɟɧɸɬɚ , ɚ SDI ɢɦɚ ɟɞɧɨ .ɉɴɪɜɨɬɨ ɩɪɢ ɨɬɜɨɪɟɧ ɞɨɤɭɦɟɧɬ, ɚ ɜɬɨɪɨɬɨ ɩɪɢ ɡɚɬɜɨɪɟɧ. 
5.ȼ SDI ɢɦɚ ɟɞɧɚ ɪɚɦɤɚ, ɚ ɜ MDI ɢɦɚ ɝɥɚɜɧɚ ɢ ɞɴɳɟɪɧɚ ɪɚɦɤɚ. 
Ɇɧɨɠɟɫɬɜɨ ɢɡɝɥɟɞɢ ɩɨɞ ɟɞɢɧ ɞɨɤɭɦɟɧɬ ɜ MDI ɩɪɢɥɨɠɟɧɢɹ 
ɂɡɩɨɥɡɜɚ ɫɟ ɦɧɨɝɨɞɨɤɭɦɟɧɬɧɢɹ ɲɚɛɥɨɧ- CMultiDocTemplate.Ɍɴɣ ɤɚɬɨ ɞɨɤɭɦɟɧɬɚ ɟ ɫɴɳɢɹ ɧɟ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɞɨɤɭɦɟɧɬ, ɚ ɫɚɦɨ ɧɨɜ ɢɡɝɥɟɞ.Ɍ.ɟ. ɞɨɤɭɦɟɧɬɚ ɢ 
ɪɚɦɤɚɬɚ ɫɢ ɨɫɬɚɜɚɬ ɫɴɳɢɬɟ.MFC ɨɫɢɝɭɪɹɜɚ ɫɩɢɫɴɱɧɚ ɫɬɪɭɤɬɭɪɚ ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ ɜɫɢɱɤɢ ɢɡɝɥɟɞɢ(ɤɚɬɨ ɧɚɩɪɢɦɟɪ ɩɪɢ UpНatОAllVТОа).ȼɫɟɤɢ ɢɡɝɥɟɞ ɜɢɤɚ
Document, ɡɚ ɞɚ ɩɨɥɭɱɢ ɞɚɧɧɢ.Ⱥɤɨ ɜ ɧɹɤɨɟ View ɩɪɨɦɟɧɢɦ ɞɚɧɧɢɬɟ ɢ ɢɫɤɚɦɟ ɩɪɨɦɟɧɢɬɟ ɞɚ ɫɟ ɨɬɪɚɡɹɬ ɜ ɞɪɭɝɢ View, ɧɚɥɚɝɚ ɫɟ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ 
UpНatОAllVТОа, ɤɨɣɬɨ ɩɴɤ ɜɢɤɚ OnUpНatО ɧɚ ɜɫɟɤɢ VТОа.Ɍɨɡɢ ɦɟɬɨɞ ɧɟ ɫɟ ɜɢɤɚ ɚɜɬɨɦɚɬɢɱɧɨ-ɧɢɟ ɬɪɹɛɜɚ ɞɚ ɝɨ ɨɫɢɝɭɪɢɦ. UpНatОAllVТОа ɨɛɯɨɠɞɚ ɜɫɟɤɢ VТОа ɢ 
ɝɢ ɨɛɧɨɜɹɜɚ, ɤɚɬɨ ɢɧɜɚɥɢɞɢɡɢɪɚ (Invalidate) ɰɟɥɢɹ ɩɪɨɡɨɪɟɰ.Ⱥɤɨ ɢɫɤɚɦɟ ɨɩɬɢɦɢɡɚɰɢɹ ɧɢɟ ɬɪɹɛɜɚ ɞɚ ɩɪɨɦɟɧɢɦ ɪɟɚɥɢɡɚɰɢɹɬɚ ɧɚ UpНatОAllVТОа ɢ ɩɨ ɬɨɱɧɨ 
ɞɚ ɩɪɨɦɟɧɢɦ ɩɚɪɚɦɟɬɪɢɬɟ, ɫ ɤɨɢɬɨ ɫɟ ɜɢɤɚ OnUpdate. 
ȼ SDI ɢɦɚ ɟɞɢɧ ɨɛɟɤɬ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɧɚ ɞɨɤɭɦɟɧɬɚ. 
Ɍɨɜɚ ɨɡɧɚɱɚɜɚ , ɱɟ ɡɚ ɞɚ ɨɬɜɨɪɢ ɧɨɜ ɞɨɤɭɦɟɧɬ ɬɪɹɛɜɚ ɞɚ ɡɚɬɜɨɪɢɦ ɫɬɚɪɢɹ. 
ȼ MDI ɢɦɚɦɟ ɦɧɨɝɨ ɞɨɤɭɦɟɧɬɚɥɧɢ ɨɛɟɤɬɢ, ɡɚɬɨɜɚ ɧɟ ɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɩɨɤɪɢɜɚɧɟ. 
ɉɪɢ ɢɡɛɢɪɚɧɟ ɧɚ ɧɨɜ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɨɛɟɤɬ.Ⱥɤɨ ɟ ….. TОmplatО ɬɨ ɫɟ ɜɡɟɦɚ ɨɬ ɧɟɝɨ ɞɨɤɭɦɟɧɬɟɧ ɲɚɛɥɨɧ ɢ ɫɟ ɫɴɡɞɚɜɚ , ɚ ɚɤɨ ɫɚ ɩɨɜɟɱɟ ɬɨ ɫɟ ɢɡɜɟɠɞɚ  ɬɚ 
ɟɤɪɚɧɚ ɨɬ ɤɨɣ ɬɨɱɧɨ ɲɚɛɥɨɧ ɞɚ ɫɟ ɜɡɟɦɟ. 
Ɉɬɜɚɪɹɧɟ ɧɚ ɫɴɳɟɫɬɜɭɜɚɳ ɞɨɤɭɦɟɧɬ. 
15. ɋɜɴɪɡɜɚɧɟ ɫ ɛɚɡɚ ɞɚɧɧɢ. ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ ɫ ɤɨɧɬɪɨɥɢ (Data BТnНТnР). DataGrТН. MastОr-DОtaТls.ɉɪɢɦɟɪ. 
Ȼɚɡɚ ɨɬ ɞɚɧɧɢ ɫɟ ɧɚɪɢɱɚ ɜɫɹɤɚ ɨɪɝɚɧɢɡɢɪɚɧɚ ɤɨɥɟɤɰɢɹ ɨɬ ɞɚɧɧɢ.  
ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ  
ɋɜɴɪɡɜɚɧɟɬɨ ɧɚ ɞɚɧɧɢ (Нata bТnНТnР) ɨɫɢɝɭɪɹɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɩɪɟɯɜɴɪɥɹɧɟ ɧɚ ɞɚɧɧɢ ɦɟɠɞɭ ɤɨɧɬɪɨɥɢ ɢ ɢɡɬɨɱɧɢɰɢ ɧɚ ɞɚɧɧɢ. Ɇɨɠɟɦ ɧɚɩɪɢɦɟɪ ɞɚ ɫɜɴɪɠɟɦ 
ɦɚɫɢɜ, ɫɴɞɴɪɠɚɳ ɢɦɟɧɚ ɧɚ ɝɪɚɞɨɜɟ, ɫ ComboBox ɤɨɧɬɪɨɥɚ ɢ ɢɦɟɧɚɬɚ ɨɬ ɦɚɫɢɜɚ ɳɟ ɫɟ ɩɨɤɚɡɜɚɬ ɜ ɧɟɹ.ȼɫɢɱɤɢ АТnНoаs Forms ɤɨɧɬɪɨɥɢ ɩɨɞɞɴɪɠɚɬ 
ɫɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ (Нata bТnНТnР). Ɇɨɠɟɦ ɞɚ ɫɜɴɪɠɟɦ ɤɨɟɬɨ ɢ ɞɚ ɟ ɫɜɨɣɫɬɜɨ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ. 
Кɨɧɬɪɨɥɚɬɚ DataGrТН 
DataGrid ɤɨɧɬɪɨɥɚɬɚ ɜɢɡɭɚɥɢɡɢɪɚ ɬɚɛɥɢɱɧɢ ɞɚɧɧɢ. Ɍɹ ɨɫɢɝɭɪɹɜɚ ɧɚɜɢɝɚɰɢɹ ɩɨ ɪɟɞɨɜɟ ɢ ɤɨɥɨɧɢ ɢ ɩɨɡɜɨɥɹɜɚ ɪɟɞɚɤɬɢɪɚɧɟ ɧɚ ɞɚɧɧɢɬɟ. Кɚɬɨ ɢɡɬɨɱɧɢɤ ɧɚ 
ɞɚɧɧɢ ɧɚɣ-ɱɟɫɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ADO.NET DataSet ɢ DataTable. Чɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DataSource ɫɟ ɡɚɞɚɜɚ ɢɡɬɨɱɧɢɤɴɬ ɧɚ ɞɚɧɧɢ, ɚ ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ
DataMember – ɩɴɬɹɬ ɞɨ ɞɚɧɧɢɬɟ ɜ ɪɚɦɤɢɬɟ ɧɚ ɢɡɬɨɱɧɢɤɚ. ɉɨ-ɜɚɠɧɢ 
ɫɜɨɣɫɬɜɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ ɫɚ: 
- ReadOnly – ɪɚɡɪɟɲɚɜɚ / ɡɚɛɪɚɧɹɜɚ ɪɟɞɚɤɰɢɹɬɚ ɧɚ ɞɚɧɧɢ. 
- CaptionVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɡɚɝɥɚɜɢɟɬɨ. 
- ColumnHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɡɚɝɥɚɜɢɹɬɚ ɧɚ ɤɨɥɨɧɢɬɟ. 
- RowHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɤɨɥɨɧɚɬɚ ɜ ɥɹɜɨ ɨɬ ɪɟɞɨɜɟɬɟ. 
- TableStyles – ɡɚɞɚɜɚ ɫɬɢɥɨɜɟ ɡɚ ɬɚɛɥɢɰɚɬɚ. 
o MappingName – ɡɚɞɚɜɚ ɬɚɛɥɢɰɚɬɚ, ɡɚ ɤɨɹɬɨ ɫɟ ɨɬɧɚɫɹ ɞɟɮɢɧɢɪɚ- 
ɧɢɹɬ ɫɬɢɥ. 
o GridColumnStyles – ɡɚɞɚɜɚ ɮɨɪɦɚɬɢɪɚɧɟ ɧɚ ɨɬɞɟɥɧɢɬɟ ɤɨɥɨɧɢ – 
ɡɚɝɥɚɜɢɟ, ɲɢɪɢɧɚ ɢ ɞɪ. 
Master-DОtaТls ɧɚɜɢɝɚɰɢɹ 
ɇɚɜɢɝɚɰɢɹɬɚ "ɝɥɚɜɟɧ/ɩɨɞɱɢɧɟɧ" (mastОr-НОtaТls) ɨɬɪɚɡɹɜɚ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɨɬ ɬɢɩ ɟɞɧɨ ɤɴɦ ɦɧɨɝɨ (ɧɚɩɪɢɦɟɪ ɟɞɢɧ ɪɟɝɢɨɧ ɢɦɚ ɦɧɨɝɨ ɨɛɥɚɫɬɢ). ȼ АТnНoаs 
Forms ɫɟ ɩɨɞɞɴɪɠɚ ɧɚɜɢɝɚɰɢɹ "ɝɥɚɜɟɧ/ɩɨɞɱɢɧɟɧ". Ɂɚ ɞɚ ɢɥɸɫɬɪɢɪɚɦɟ ɪɚɛɨɬɚɬɚ ɫ ɧɟɹ, ɧɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɟɞɢɧ ɩɪɢɦɟɪ: ɂɦɚɦɟ Data , ɫɴɞɴɪɠɚɳ ɞɜɟ 
ɬɚɛɥɢɰɢ – ɟɞɧɚɬɚ ɫɴɞɴɪɠɚ ɢɦɟɧɚ ɧɚ ɞɴɪɠɚɜɢ, ɚ ɞɪɭɝɚɬɚ – ɢɦɟɧɚ ɧɚ ɝɪɚɞɨɜɟ. Ɍɟ ɫɚ ɫɜɴɪɡɚɧɢ ɩɨɦɟɠɞɭ ɫɢ ɬɚɤɚ, ɱɟ ɧɚ ɜɫɹɤɚ ɞɴɪɠɚɜɚ ɨɬ ɩɴɪɜɚɬɚ ɬɚɛɥɢɰɚ 
ɫɴɨɬɜɟɬɫɬɜɚɬ ɨɩɪɟɞɟɥɟɧɢ ɝɪɚɞɨɜɟ ɨɬ ɜɬɨɪɚɬɚ 
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ɬɚɛɥɢɰɚ: 
Ɍɨɝɚɜɚ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɞɜɟ DataGrid ɤɨɧɬɪɨɥɢ – ɩɴɪɜɚɬɚ, ɜɢɡɭɚɥɢɡɢɪɚɳɚ ɞɴɪɠɚɜɢɬɟ, ɚ ɜɬɨɪɚɬɚ, ɜɢɡɭɚɥɢɡɢɪɚɳɚ ɝɪɚɞɨɜɟɬɟ, ɫɴɨɬɜɟɬɫɬɜɚɳɢ ɧɚ 
ɬɟɤɭɳɨ ɢɡɛɪɚɧɚɬɚ ɞɴɪɠɚɜɚ ɨɬ ɩɴɪɜɚɬɚ ɤɨɧɬɪɨɥɚ. Ɂɚ ɰɟɥɬɚ ɤɨɧɬɪɨɥɢɬɟ ɫɟ ɫɜɴɪɡɜɚɬ ɫ ɟɞɢɧ ɢ ɫɴɳ DataSet. ɇɚ ɝɥɚɜɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ 
ɞɚɧɧɢ ɝɥɚɜɧɚɬɚ ɬɚɛɥɢɰɚ. ɇɚ ɩɨɞɱɢɧɟɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ ɪɟɥɚɰɢɹɬɚ ɧɚ ɬɚɛɥɢɰɚɬɚ: 
// Bind the master grid to the master table 
DataGridCountries.DataSource = datasetCountriesAndTowns; 
DataGridCountries.DataMember = "Countries"; 
// Bind the detail grid to the relationship 
DataGridTowns.DataSource = datasetCountriesAndTowns; 
DataGridTowns.DataMember = "Countries.CountriesTowns"; 
16. GDI+. Ɇɟɬɨɞɢ ɡɚ ɢɡɱɟɪɬɚɜɚɧɟ ɧɚ ɨɫɧɨɜɧɢɬɟ ɮɢɝɭɪɢ. Ɂɚɩɴɥɜɚɧɟ, ɤɨɧɬɭɪ ɢ ɫɩɟɰɢɚɥɧɢ ɟɮɟɤɬɢ. 
ɉɚɤɟɬɴɬ System.Drawing ɨɫɢɝɭɪɹɜɚ ɞɨɫɬɴɩ ɞɨ GDI+ ɮɭɧɤɰɢɢɬɟ ɧɚ 
Windows: 
- ɩɨɜɴɪɯɧɨɫɬɢ ɡɚ ɱɟɪɬɚɧɟ 
- ɪɚɛɨɬɚ ɫ ɝɪɚɮɢɤɚ ɢ ɝɪɚɮɢɱɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
- ɢɡɱɟɪɬɚɜɚɧɟ ɧɚ ɝɟɨɦɟɬɪɢɱɧɢ ɮɢɝɭɪɢ 
- ɪɚɛɨɬɚ ɫ ɢɡɨɛɪɚɠɟɧɢɹ 
- ɪɚɛɨɬɚ ɫ ɬɟɤɫɬ ɢ ɲɪɢɮɬɨɜɟ 
- ɩɟɱɚɬɚɧɟ ɧɚ ɩɪɢɧɬɟɪ 
Ɍɨɣ ɫɟ ɫɴɫɬɨɢ ɨɬ ɧɹɤɨɥɤɨ ɩɪɨɫɬɪɚɧɫɬɜɚ: 
- System.Drawing – ɩɪɟɞɨɫɬɚɜɹ ɨɫɧɨɜɧɢ ɤɥɚɫɨɜɟ ɤɚɬɨ ɩɨɜɴɪɯɧɨɫɬɢ, 
ɦɨɥɢɜɢ, ɱɟɬɤɢ, ɤɥɚɫɨɜɟ ɡɚ ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ ɬɟɤɫɬ. 
- System.Drawing.Imaging – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɪɚɛɨɬɚ ɫ ɢɡɨɛɪɚ- 
ɠɟɧɢɹ, ɤɚɪɬɢɧɤɢ ɢ ɢɤɨɧɢ, ɤɥɚɫɨɜɟ ɡɚ ɡɚɩɢɫɜɚɧɟ ɜ ɪɚɡɥɢɱɧɢ ɮɚɣɥɨɜɢ 
ɮɨɪɦɚɬɢ ɢ ɡɚ ɩɪɟɨɪɚɡɦɟɪɹɜɚɧɟ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹ. 
- System.Drawing.Drawing2D – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɝɪɚɮɢɱɧɢ ɬɪɚɧɫ- 
ɮɨɪɦɚɰɢɢ – ɛɥɟɧɞɢ, ɦɚɬɪɢɰɢ ɢ ɞɪ. 
- System.Drawing.Text – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɞɨɫɬɴɩ ɞɨ ɲɪɢɮɬɨɜɟɬɟ 
ɧɚ ɝɪɚɮɢɱɧɚɬɚ ɫɪɟɞɚ. 

- System.Drawing.Printing – ɩɪɟɞɨɫɬɚɜɹ ɤɥɚɫɨɜɟ ɡɚ ɩɟɱɚɬɚɧɟ ɧɚ 
ɩɪɢɧɬɟɪ ɢ ɫɢɫɬɟɦɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɡɚ ɩɟɱɚɬɚɧɟ. 
Кɥɚɫɴɬ GrapСТМs 
Кɥɚɫɴɬ System.Drawing.Graphics ɩɪɟɞɨɫɬɚɜɹ ɚɛɫɬɪɚɤɬɧɚ ɩɨɜɴɪɯɧɨɫɬ ɡɚ 
ɱɟɪɬɚɧɟ. Ɍɚɤɚɜɚ ɩɨɜɴɪɯɧɨɫɬ ɦɨɠɟ ɞɚ ɛɴɞɟ ɤɚɤɬɨ ɱɚɫɬ ɨɬ ɤɨɧɬɪɨɥɚ ɧɚ 
ɟɤɪɚɧɚ, ɬɚɤɚ ɢ ɱɚɫɬ ɨɬ ɫɬɪɚɧɢɰɚ ɧɚ ɩɪɢɧɬɟɪ ɢɥɢ ɞɪɭɝɨ ɭɫɬɪɨɣɫɬɜɨ. 
ɇɚɣ-ɱɟɫɬɨ ɱɟɪɬɚɧɟɬɨ ɫɟ ɢɡɜɴɪɲɜɚ ɜ ɨɛɪɚɛɨɬɱɢɤɚ ɧɚ ɫɴɛɢɬɢɟɬɨ Paint. ȼ 
ɧɟɝɨ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬ ɫɟ ɩɪɟɢɡɱɟɪɬɚɜɚ ɝɪɚɮɢɱɧɢɹ ɨɛɥɢɤ ɧɚ ɤɨɧɬɪɨɥɚɬɚ. 
ɉɚɪɚɦɟɬɴɪɴɬ PaintEventArgs, ɤɨɣɬɨ ɫɟ ɩɨɞɚɜɚ, ɫɴɞɴɪɠɚ Graphics ɨɛɟɤɬɚ. 
Graphics ɨɛɟɤɬ ɦɨɠɟ ɞɚ ɫɟ ɫɴɡɞɚɜɚ ɱɪɟɡ Control.CreateGraphics(). Ɍɨɣ 
ɡɚɞɴɥɠɢɬɟɥɧɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ ɱɪɟɡ finally ɛɥɨɤ ɢɥɢ ɫ ɤɨɧɫ- 
ɬɪɭɤɰɢɹɬɚ using, ɡɚɳɨɬɨ ɟ ɰɟɧɟɧ ɪɟɫɭɪɫ. 

Чɪɟɡ  ɩɪɢɦɟɪɚ ɳɟ ɢɥɸɫɬɪɢɪɚɦɟ ɪɚɛɨɬɚɬɚ ɫ GDI+ ɱɪɟɡ ɩɚɤɟɬɚ System.Drawing – ɱɟɪɬɚɧɟ ɧɚ ɝɟɨɦɟɬɪɢɱɧɢ ɮɢɝɭɪɢ ɫ ɱɟɬɤɢ ɢ ɦɨɥɢɜɢ ɢ ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ 
ɬɟɤɫɬ ɫɴɫ ɡɚɞɚɞɟɧ ɲɪɢɮɬ. 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 
{ 
Graphics g = e.Graphics; 
g.SmoothingMode = SmoothingMode.AntiAlias; 
Brush brush = new SolidBrush(Color.Blue); 
g.FillEllipse(brush, 50, 40, 350, 250); 
brush.Dispose(); 
Pen pen = new Pen(Color.Red, 2); 
g.DrawRectangle(pen, 40, 50, 200, 40); 
pen.Dispose(); 
brush = new SolidBrush(Color.Yellow); 
Font font = new Font("Arial", 14, FontStyle.Bold); 
g.DrawString(".NET Framework", font, brush, 60, 60); 
brush.Dispose(); 

font.Dispose(); 



} 

17. Вɯɨɞ/ɂɡɯɨɞ ɜ .NET. Ɋɚɛɨɬɚ ɫ ɮɚɣɥɨɜɟ, ɞɢɪɟɤɬɨɪɢɢ, ɩɨɬɨɰɢ, ɱɟɬɰɢ ɢ ɩɢɫɰɢ. 
ɉɨɬɨɰɢɬɟ ɜ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɫɚ ɟɞɧɚ ɚɛɫɬɪɚɤɰɢɹ, ɫ ɤɨɹɬɨ ɫɟ ɨɫɴɳɟɫɬɜɹɜɚ ɜɯɨɞ ɢ ɢɡɯɨɞ ɨɬ ɞɚɞɟɧɚ ɩɪɨɝɪɚɦɚ. ɉɨɬɨɰɢɬɟ ɜ C# ɤɚɬɨ 
ɤɨɧɰɟɩɰɢɹ ɫɚ ɚɧɚɥɨɝɢɱɧɢ ɧɚ ɩɨɬɨɰɢɬɟ ɜ ɞɪɭɝɢ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɢ ɟɡɢɰɢ, ɧɚɩɪ. Java, C++ ɢ DОlpСТ (ObjОМt PasМal).  
ɉɨɬɨɤɴɬ ɟ ɩɨɞɪɟɞɟɧɚ ɫɟɪɢɹ ɨɬ ɛɚɣɬɨɜɟ, ɤɨɹɬɨ ɫɥɭɠɢ ɤɚɬɨ ɚɛɫɬɪɚɤɬɟɧ ɤɚɧɚɥ ɡɚ ɞɚɧɧɢ. Ɍɨɡɢ ɜɢɪɬɭɚɥɟɧ ɤɚɧɚɥ ɫɜɴɪɡɜɚ ɩɪɨɝɪɚɦɚɬɚ ɫ ɭɫɬɪɨɣɫɬɜɨ ɡɚ 
ɫɴɯɪɚɧɟɧɢɟ ɢɥɢ ɩɪɟɧɨɫ ɧɚ ɞɚɧɧɢ (ɧɚɩɪ. ɮɚɣɥ ɜɴɪɯɭ ɯɚɪɞ ɞɢɫɤ), ɤɚɬɨ ɞɨɫɬɴɩɴɬ ɞɨ ɤɚɧɚɥɚ ɟ ɩɨɫɥɟɞɨɜɚɬɟɥɟɧ. ɉɨɬɨɰɢɬɟ ɩɪɟɞɨɫɬɚɜɹɬ ɫɪɟɞɫɬɜɚ ɡɚ ɱɟɬɟɧɟ ɢ 
ɡɚɩɢɫ ɧɚ ɩɨɪɟɞɢɰɢ ɨɬ ɛɚɣɬɨɜɟ ɨɬ ɢ ɤɴɦ ɭɫɬɪɨɣɫɬɜɨɬɨ. Ɍɨɜɚ ɟ ɫɬɚɧɞɚɪɬɧɢɹɬ ɦɟɯɚɧɢɡɴɦ ɡɚ ɢɡɜɴɪɲɜɚɧɟ ɧɚ ɜɯɨɞɧɨ-ɢɡɯɨɞɧɢ ɨɩɟɪɚɰɢɢ ɜ .NET 
FramОаork.ɉɨɬɨɰɢɬɟ ɜ .NET FramОаork ɫɟ ɞɟɥɹɬ ɧɚ ɞɜɟ ɝɪɭɩɢ – ɛɚɡɨɜɢ ɢ ɩɪɟɯɨɞɧɢ. ɂ ɟɞɧɢɬɟ, ɢ ɞɪɭɝɢɬɟ, ɧɚɫɥɟɞɹɜɚɬ ɚɛɫɬɪɚɤɬɧɢɹ ɤɥɚɫ 
System.IO.Stream, ɛɚɡɨɜ ɡɚ ɜɫɢɱɤɢ ɩɨɬɨɰɢ.Ȼɚɡɨɜɢɬɟ ɩɨɬɨɰɢ ɩɢɲɚɬ ɢ ɱɟɬɚɬ ɞɢɪɟɤɬɧɨ ɨɬ ɧɹɤɚɤɴɜ ɜɴɧɲɟɧ ɦɟɯɚɧɢɡɴɦ ɡɚ ɫɴɯɪɚɧɟɧɢɟ, ɤɚɬɨ ɮɚɣɥɨɜɚɬɚ 
ɫɢɫɬɟɦɚ (ɧɚɩɪɢɦɟɪ ɤɥɚɫɴɬ FileStream), ɩɚɦɟɬɬɚ (MemoryStream) ɢɥɢ ɞɚɧɧɢ, ɞɨɫɬɴɩɧɢ ɩɨ ɦɪɟɠɚɬɚ (NetworkStream). ɉɨ-ɧɚɬɚɬɴɤ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɤɥɚɫɚ 
FileStream ɜ ɬɨɱɤɚɬɚ "Фɚɣɥɨɜɢ ɩɨɬɨɰɢ". ɉɪɟɯɨɞɧɢɬɟ ɩɨɬɨɰɢ ɩɢɲɚɬ ɢ ɱɟɬɚɬ ɨɬ ɞɪɭɝɢ ɩɨɬɨɰɢ (ɧɚɣ-ɱɟɫɬɨ ɜ ɛɚɡɨɜɢ ɩɨɬɨɰɢ), ɤɚɬɨ ɩɪɢ ɬɨɜɚ ɩɨɫɪɟɞɧɢɱɟɫɬɜɨ 
ɞɨɛɚɜɹɬ ɞɨɩɴɥɧɢɬɟɥɧɚ ɮɭɧɤɰɢ-ɨɧɚɥɧɨɫɬ, ɧɚɩɪɢɦɟɪ ɛɭɮɟɪɢɪɚɧɟ (BufferedStream) ɢɥɢ ɤɨɞɢɪɚɧɟ (CryptoStream). ɉɨ-ɩɨɞɪɨɛɧɨ ɳɟ ɪɚɡɝɥɟɞɚɦɟ 
BufferedStream ɜ ɬɨɱɤɚɬɚ "Ȼɭɮɟɪɢɪɚɧɢ ɩɨɬɨɰɢ". Ɂɚ ɱɟɬɟɧɟ ɧɚ ɞɚɧɧɢ ɨɬ ɩɨɬɨɤ ɫɟ ɢɡɩɨɥɡɜɚ ɦɟɬɨɞɴɬ int Read(byte[] buffer, int offs . Ɍɨɣ ɱɟɬɟ 
ɧɚɣ-ɦɧɨɝɨ count ɧɚ ɛɪɨɣ ɛɚɣɬɚ ɨɬ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢɹ ɧɚ ɜɯɨɞɧɢɹ ɩɨɬɨɤ, ɭɜɟɥɢɱɚɜɚ ɩɨɡɢɰɢɹɬɚ ɢ ɜɪɴ-ɳɚ ɛɪɨɹ ɩɪɨɱɟɬɟɧɢ ɛɚɣɬɨɜɟ ɢɥɢ ɩɪɢ ɞɨɫɬɢɝɧɟ ɤɪɚɹ 
ɧɚ ɩɨɬɨɤɚ. Чɟɬɟɧɟɬɨ ɦɨɠɟ ɞɚ ɛɥɨɤɢɪɚ ɡɚ ɧɟɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ. ɇɚɩɪɢɦɟɪ, ɚɤɨ ɩɪɢ ɱɟɬɟɧɟ ɨɬ ɦɪɟɠɚ ɢɡɜɢɤɚɦɟ ɦɟɬɨɞɚ NОtаorФStrОam.RОaН(…), ɚ ɧɟ ɫɚ 
ɧɚɥɢɱɧɢ ɞɚɧɧɢ ɡɚ ɱɟɬɟɧɟ, ɨɩɟɪɚɰɢɹɬɚ ɛɥɨɤɢɪɚ ɞɨ ɬɹɯɧɨɬɨ ɩɨɥɭɱɚɜɚɧɟ. ȼ ɬɚɤɢɜɚ ɫɥɭɱɚɢ ɟ ɭɦɟɫɬɧɨ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ ɫɜɨɣɫɬɜɨɬɨ Net

DataAvailable, ɤɨɟɬɨ ɩɨɤɚɡɜɚ ɞɚɥɢ ɜ ɩɨɬɨɤɚ ɢɦɚ ɩɪɢɫɬɢɝɧɚɥɢ ɞɚɧɧɢ, ɤɨɢɬɨ ɨɳɟ ɧɟ ɫɚ ɩɪɨɱɟɬɟɧɢ, ɬ. ɟ. ɞɚɥɢ ɩɨɫɥɟɞɜɚɳɚ ɨɩɟɪɚɰɢɹ ɳɟ ɛɥɨɤɢɪɚ ɢɥɢ 
ɳɟ ɜɴɪɧɟ ɪɟɡɭɥɬɚɬ ɜɟɞɧɚɝɚ. 

ɉɢɫɚɧɟ ɜ ɩɨɬɨɤ  

Ɇɟɬɨɞɴɬ Write(byte[] buffer, int offset, int count) ɡɚɩɢɫɜɚ ɜ ɢɡɯɨɞ-ɧɢɹ ɩɨɬɨɤ count ɛɚɣɬɚ, ɤɚɬɨ ɡɚɩɨɱɜɚ ɨɬ ɡɚɞɚɞɟɧɨɬɨ ɨɬɦɟɫɬɜɚɧɟ ɜ ɛɚɣɬɨɜɢɹ ɦɚɫɢɜ. ɂ 
ɬɚɡɢ ɨɩɟɪɚɰɢɹ ɟ ɛɥɨɤɢɪɚɳɚ, ɬ.ɟ. ɦɨɠɟ ɞɚ ɩɪɟɞɢɡɜɢɤɚ ɡɚɛɚɜɹɧɟ ɡɚ ɧɟɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ. ɇɟ ɟ ɝɚɪɚɧɬɢɪɚɧɨ, ɱɟ ɛɚɣɬɨɜɟɬɟ, ɡɚɩɢɫɚɧɢ ɜ ɩɨɬɨɤɚ ɫ WrТtО(…), ɫɚ 
ɞɨɫɬɢɝɧɚɥɢ ɞɨ ɦɟɫɬɨɧɚɡɧɚɱɟɧɢɟɬɨ ɫɢ ɫɥɟɞ ɭɫɩɟɲ-ɧɨɬɨ ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɦɟɬɨɞɚ. ȼɴɡɦɨɠɧɨ ɟ ɩɨɬɨɤɴɬ ɞɚ ɛɭɮɟɪɢɪɚ ɞɚɧɧɢɬɟ ɢ ɞɚ ɧɟ ɝɢ ɢɡɩɪɚɳɚ 
ɜɟɞɧɚɝɚ.Фɚɣɥɨɜɢɬɟ ɩɨɬɨɰɢ ɜ .NET FramОаork ɫɚ ɪɟɚɥɢɡɢɪɚɧɢ ɜ ɤɥɚɫɚ FileStream, ɤɨɣɬɨ ɜɟɱɟ ɛɟɲɟ ɢɡɩɨɥɡɜɚɧ ɜ ɩɪɢɦɟɪɚ ɡɚ ɩɨɬɨɰɢ. Кɚɬɨ ɧɚɫɥɟɞɧɢɤ ɧɚ 
Stream, ɬɨɣ ɩɨɞɞɴɪɠɚ ɜɫɢɱɤɢɬɟ ɦɭ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ (ɱɟɬɟɧɟ, ɩɢɫɚɧɟ, ɩɨɡɢɰɢɨɧɢɪɚɧɟ) ɢ ɞɨɛɚɜɹ ɧɹɤɨɢ ɞɨɩɴɥɧɢɬɟɥɧɢ.Чɟɬɟɧɟɬɨ ɢ ɩɢɫɚɧɟɬɨ ɜɴɜ ɮɚɣɥɨɜɢ 
ɩɨɬɨɰɢ, ɤɚɤɬɨ ɢ ɞɪɭɝɢɬɟ ɩɨ-ɪɹɞɤɨ ɢɡɩɨɥɡɜɚɧɢ ɨɩɟɪɚɰɢɢ, ɫɟ ɢɡɜɴɪɲɜɚɬ ɤɚɤɬɨ ɩɪɢ ɜɫɢɱɤɢ ɧɚɫɥɟɞɧɢɰɢ ɧɚ ɤɥɚɫɚ Stream – ɫ ɦɟɬɨɞɢɬɟ ɢ ɬ. ɧ. 

Фɚɣɥɨɜɢɬɟ ɩɨɬɨɰɢ ɩɨɞɞɴɪɠɚɬ ɩɪɹɤ ɞɨɫɬɴɩ ɞɨ ɨɩɪɟɞɟɥɟɧɚ ɩɨɡɢɰɢɹ ɨɬ ɮɚɣɥɚ ɱɪɟɡ ɦɟɬɨɞɚ SООФ(…). 

Чɟɬɰɢɬɟ ɢ ɩɢɫɚɱɢɬɟ (rОaНОrs anН аrТtОrs) ɜ .NET FramОаork ɫɚ ɤɥɚɫɨɜɟ, ɤɨɢɬɨ ɭɥɟɫɧɹɜɚɬ ɪɚɛɨɬɚɬɚ ɫ ɩɨɬɨɰɢɬɟ. ɉɪɢ ɪɚɛɨɬɚ ɧɚɩɪɢɦɟɪ ɫɚɦɨ ɫ ɮɚɣɥɨɜ ɩɨɬɨɤ, 
ɩɪɨɝɪɚɦɢɫɬɴɬ ɦɨɠɟ ɞɚ ɱɟɬɟ ɢ ɡɚɩɢɫɜɚ ɟɞɢɧɫɬɜɟɧɨ ɛɚɣɬɨɜɟ. Кɨɝɚɬɨ ɬɨɡɢ ɩɨɬɨɤ ɫɟ ɨɛɜɢɟ ɜ ɱɟɬɟɰ ɢɥɢ ɩɢɫɚɱ, ɜɟɱɟ ɫɚ ɩɨɡɜɨɥɟɧɢ ɱɟɬɟɧɟɬɨ ɢ ɡɚɩɢɫɚ ɧɚ 
ɪɚɡɥɢɱɧɢ ɫɬɪɭɤɬɭɪɢ ɨɬ ɞɚɧɧɢ, ɧɚɩɪɢɦɟɪ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ, ɬɟɤɫɬɨɜɚ ɢɧɮɨɪɦɚɰɢɹ ɢ ɞɪɭɝɢ ɬɢɩɨɜɟ. Чɟɬɰɢɬɟ ɢ ɩɢɫɚɱɢɬɟ ɛɢɜɚɬ ɞɜɨɢɱɧɢ ɢ ɬɟɤɫɬɨɜɢ. 
Ⱦɜɨɢɱɧɢɬɟ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɨɫɢɝɭɪɹɜɚɬ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɧɚ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ ɞɚɧɧɢ ɜ ɞɜɨɢɱɟɧ ɜɢɞ – ReadChar(), ReadChars(), Re ɢ 
ɞɪ. ɡɚ ɱɟɬɟɧɟ ɢ ɫɴɨɬɜɟɬɧɨ Write(char), Write(char[]), Write(Int32), Write(double) – ɡɚ ɡɚɩɢɫ. Ɇɨɠɟ ɞɚ ɫɟ ɱɟɬɟ ɢ ɡɚɩɢɫɜɚ ɢ string, ɤɚɬɨ ɬɨɣ ɫɟ ɩɪɟɞɫɬɚɜɹ ɜɴɜ 
ɜɢɞ ɧɚ ɦɚɫɢɜ ɨɬ ɫɢɦɜɨɥɢ ɢ ɩɪɟɮɢɤɫɧɨ ɫɟ ɡɚɩɢɫɜɚ ɞɴɥɠɢɧɚɬɚ ɦɭ – ReadString(), ɪɟɫɩ. Write(string).Ɍɟɤɫɬɨɜɢɬɟ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɨɫɢɝɭɪɹɜɚɬ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ 
ɧɚ ɬɟɤɫɬɨɜɚ ɢɧɮɨɪ-ɦɚɰɢɹ, ɩɪɟɞɫɬɚɜɟɧɚ ɜɴɜ ɜɢɞ ɧɚ ɧɢɡɨɜɟ, ɪɚɡɞɟɥɟɧɢ ɫ ɧɨɜ ɪɟɞ. Ȼɚɡɨɜɢ ɬɟɤɫɬɨɜɢ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɫɚ ɚɛɫɬɪɚɤɬɧɢɬɟ ɤɥɚɫɨɜɟ ɢ 
TextWriter. Ɉɫɧɨɜɧɢɬɟ ɦɟɬɨɞɢ ɡɚ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɫɚ ɫɥɟɞɧɢɬɟ: - ReadLine() – ɩɪɨɱɢɬɚ ɟɞɢɧ ɪɟɞ ɬɟɤɫɬ.  

- ReadToEnd() – ɩɪɨɱɢɬɚ ɜɫɢɱɤɨ ɨɬ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢɹ ɞɨ ɤɪɚɹ ɧɚ ɩɨɬɨɤɚ.  

- WrТtО(…) – ɜɦɴɤɜɚ ɞɚɧɧɢ ɜ ɩɨɬɨɤɚ ɧɚ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢɹ.  
Ɋɚɛɨɬɚ ɫ ɞɢɪɟɤɬɨɪɢɢ. Кɥɚɫɨɜɟ DТrОМtorв ɢ DТrОМtorвInПo  
Кɥɚɫɨɜɟɬɟ Directory ɢ DirectoryInfo ɫɚ ɩɨɦɨɳɧɢ ɤɥɚɫɨɜɟ ɡɚ ɪɚɛɨɬɚ ɫ ɞɢɪɟɤɬɨɪɢɢ. Щɟ ɢɡɛɪɨɢɦ ɨɫɧɨɜɧɢɬɟ ɢɦ ɦɟɬɨɞɢ, ɤɚɬɨ ɨɬɛɟɥɟɠɢɦ, ɱɟ ɡɚ ɬɟ 
ɫɚ ɫɬɚɬɢɱɧɢ, ɚ ɡɚ DirectoryInfo – ɞɨɫɬɴɩɧɢ ɱɪɟɡ ɢɧɫɬɚɧɰɢɹ.  
- Create(), CreateSubdirectory() – ɫɴɡɞɚɜɚ ɞɢɪɟɤɬɨɪɢɹ ɢɥɢ ɩɨɞɞɢ-ɪɟɤɬɨɪɢɹ.  

- GОtFТlОs(…) – ɜɪɴɳɚ ɜɫɢɱɤɢ ɮɚɣɥɨɜɟ ɜ ɞɢɪɟɤɬɨɪɢɹɬɚ.  

- GОtDТrОМtorТОs(…) – ɜɪɴɳɚ ɜɫɢɱɤɢ ɩɨɞɞɢɪɟɤɬɨɪɢɢ ɧɚ ɞɢɪɟɤɬɨɪɢɹɬɚ.  

- MovОTo(…) – ɩɪɟɦɟɫɬɜɚ (ɩɪɟɢɦɟɧɭɜɚ) ɞɢɪɟɤɬɨɪɢɹ.  

- Delete() – ɢɡɬɪɢɜɚ ɞɢɪɟɤɬɨɪɢɹ.  

- Exists() – ɩɪɨɜɟɪɹɜɚ ɞɢɪɟɤɬɨɪɢɹ ɞɚɥɢ ɫɴɳɟɫɬɜɭɜɚ.  

- Parent – ɜɪɴɳɚ ɝɨɪɧɚɬɚ ɞɢɪɟɤɬɨɪɢɹ.  

- FullName – ɩɴɥɧɨ ɢɦɟ ɧɚ ɞɢɪɟɤɬɨɪɢɹɬɚ.  



20. Ɍɚɣɦɟɪ (TТmОr). Ɋɚɛɨɬɚ ɫ ɬɚɣɦɟɪɢ. ɉɪɨɩɴɪɬɢɬɚ, ɫɴɛɢɬɢɹ. ɉɪɢɦɟɪ. 
Ɍɚɣɦɟɪɢ 
Чɟɫɬɨ ɜ ɩɪɢɥɨɠɟɧɢɹɬɚ, ɤɨɢɬɨ ɪɚɡɪɚɛɨɬɜɚɦɟ, ɜɴɡɧɢɤɜɚ ɧɟɨɛɯɨɞɢɦɨɫɬ ɨɬ 
ɢɡɩɴɥɧɹɜɚɧɟ ɧɚ ɡɚɞɚɱɢ ɩɪɟɡ ɪɟɝɭɥɹɪɧɢ ɜɪɟɦɟɜɢ ɢɧɬɟɪɜɚɥɢ. Ɍɚɣɦɟɪɢɬɟ 
ɩɪɟɞɨɫɬɚɜɹɬ ɬɚɤɚɜɚ ɭɫɥɭɝɚ. Ɍɟ ɫɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɢɡɜɟɫɬɹɜɚɬ ɩɪɢɥɨɠɟɧɢɟɬɨ 
ɩɪɢ ɢɡɬɢɱɚɧɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɧɨ ɡɚɞɚɞɟɧ ɢɧɬɟɪɜɚɥ ɨɬ ɜɪɟɦɟ. Ɍɚɣɦɟɪɢɬɟ ɫɚ 
ɩɨɥɟɡɧɢ ɜ ɪɟɞɢɰɚ ɫɰɟɧɚɪɢɢ, ɧɚɩɪɢɦɟɪ, ɤɨɝɚɬɨ ɢɫɤɚɦɟ ɞɚ ɨɛɧɨɜɹɜɚɦɟ 
ɩɟɪɢɨɞɢɱɧɨ ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ ɫ ɚɤɬɭɚɥɧɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɫɬɚɬɭɫɚ 
ɧɚ ɧɹɤɚɤɜɚ ɡɚɞɚɱɚ ɢɥɢ ɞɚ ɩɪɨɜɟɪɹɜɚɦɟ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɩɪɨɦɟɧɹɳɢ ɫɟ 
ɞɚɧɧɢ. 
System.Timers.Timer 

Кɥɚɫɴɬ ɩɪɟɞɨɫɬɚɜɹ ɫɴɛɢɬɢɟ ɡɚ ɢɡɬɢɱɚɧɟ ɧɚ ɜɪɟɦɟɜɢɹ ɢɧɬɟɪɜɚɥ Elapsed, 

ɤɨɟɬɨ ɟ ɞɟɥɟɝɚɬ ɨɬ ɬɢɩ ElapsedEventHandler, ɞɟɮɢɧɢɪɚɧ ɤɚɬɨ: 
public delegate void ElapsedEventHandler( 
object sender, ElapsedEventArgs e); 
ɉɪɢ ɢɡɬɢɱɚɧɟ ɧɚ ɢɧɬɟɪɜɚɥɚ, ɭɤɚɡɚɧ ɜ ɫɜɨɣɫɬɜɨɬɨ Interval, ɬɚɣɦɟɪɴɬ ɨɬ 
ɬɢɩ System.Timers.Timer ɳɟ ɢɡɜɢɤɚ ɡɚɩɢɫɚɥɢɬɟ ɫɟ ɡɚ ɫɴɛɢɬɢɟɬɨ ɦɟɬɨɞɢ, 
ɢɡɩɨɥɡɜɚɣɤɢ ɧɢɲɤɚ ɨɬ ɩɭɥɚ. Ⱥɤɨ ɢɡɩɨɥɡɜɚɦɟ ɟɞɢɧ ɢ ɫɴɳ ɦɟɬɨɞ ɡɚ 
ɩɨɥɭɱɚɜɚɧɟ ɧɚ ɫɴɛɢɬɢɹ ɨɬ ɧɹɤɨɥɤɨ ɬɚɣɦɟɪɚ, ɱɪɟɡ ɚɪɝɭɦɟɧɬɚ sender ɦɨɠɟɦ 
ɞɚ ɝɢ ɪɚɡɝɪɚɧɢɱɢɦ. Кɥɚɫɴɬ ElapsedEventArgs ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DateTime 
SignalTime ɧɢ ɩɪɟɞɨɫɬɚɜɹ ɬɨɱɧɨɬɨ ɜɪɟɦɟ, ɤɨɝɚɬɨ ɟ ɛɢɥ ɢɡɜɢɤɜɚɧ ɦɟɬɨɞɚ. 
Ɂɚ ɫɬɚɪɬɢɪɚɧɟ ɢ ɫɩɢɪɚɧɟ ɧɚ ɢɡɜɟɫɬɹɜɚɧɟɬɨ, ɦɨɠɟɦ ɞɚ ɢɡɜɢɤɚɦɟ ɫɴɨɬɜɟɬɧɨ 
Start() ɢ Stop() ɦɟɬɨɞɢɬɟ. ɋɜɨɣɫɬɜɨɬɨ Enabled ɧɢ ɩɨɡɜɨɥɹɜɚ ɞɚ ɢɧɫɬɪɭɤ- 
ɬɢɪɚɦɟ ɬɚɣɦɟɪɚ ɞɚ ɢɝɧɨɪɢɪɚ ɫɴɛɢɬɢɟɬɨ Elapsed. Ɍɨɜɚ ɩɪɚɜɢ Enabled 
ɮɭɧɤɰɢɨɧɚɥɧɨ ɟɤɜɢɜɚɥɟɧɬɧɨ ɧɚ ɫɴɨɬɜɟɬɧɢɬɟ Start() ɢ Stop() ɦɟɬɨɞɢ. 
Кɨɝɚɬɨ ɩɪɢɤɥɸɱɢɦ ɫ ɬɚɣɦɟɪɚ, ɬɪɹɛɜɚ ɞɚ ɢɡɜɢɤɚɦɟ Close(), ɡɚ ɞɚ ɨɫɜɨ- 
ɛɨɞɢɦ ɫɴɨɬɜɟɬɧɢɬɟ ɫɢɫɬɟɦɧɢ ɪɟɫɭɪɫɢ. 

System.Threading.Timer 

System.Threading.Timer ɩɪɢɥɢɱɚ ɧɚ System.Timers.Timer ɢ ɫɴɳɨ 
ɢɡɩɨɥɡɜɚ ɩɭɥɚ ɫ ɧɢɲɤɢ. Ɉɫɧɨɜɧɚɬɚ ɪɚɡɥɢɤɚ ɟ, ɱɟ ɬɨɣ ɩɨɡɜɨɥɹɜɚ ɦɚɥɤɨ ɩɨ- 
ɪɚɡɲɢɪɟɧ ɤɨɧɬɪɨɥ – ɦɨɠɟ ɞɚ ɭɤɚɡɜɚɦɟ ɤɨɝɚ ɬɚɣɦɟɪɚ ɞɚ ɡɚɩɨɱɧɟ ɞɚ 
ɨɬɛɪɨɹɜɚ, ɤɚɤɬɨ ɢ ɞɚ ɩɪɟɞɚɜɚɦɟ ɜɫɹɤɚɤɜɚ ɢɧɮɨɪɦɚɰɢɹ ɧɚ ɦɟɬɨɞɚ ɡɚ 
ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ ɱɪɟɡ ɨɛɟɤɬ ɨɬ ɩɪɨɢɡɜɨɥɟɧ ɬɢɩ. Ɂɚ ɞɚ ɩɨɥɡɜɚɦɟ 
System.Threading.Timer, ɬɪɹɛɜɚ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɦɭ ɞɚ ɩɨɞɚɞɟɦ ɞɟɥɟɝɚɬ ɨɬ 
ɬɢɩ TimerCallback, ɞɟɮɢɧɢɪɚɧ ɤɚɬɨ: 
public delegate void TimerCallback(object state); 
ɉɪɢ ɜɫɹɤɨ ɢɡɬɢɱɚɧɟ ɧɚ ɜɪɟɦɟɜɢɹ ɢɧɬɟɪɜɚɥ, ɳɟ ɛɴɞɚɬ ɢɡɜɢɤɜɚɧɢ ɦɟɬɨɞɢɬɟ 
ɜ ɬɨɡɢ ɞɟɥɟɝɚɬ. Ɉɛɢɤɧɨɜɟɧɨ ɤɚɬɨ ɨɛɟɤɬ ɡɚ ɫɴɫɬɨɹɧɢɟ ɢɦɚ ɩɨɥɡɚ ɞɚ 
ɩɨɞɚɜɚɦɟ ɫɴɡɞɚɬɟɥɹ ɧɚ ɬɚɣɦɟɪɚ, ɡɚ ɞɚ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɫɴɳɢɹ ɦɟɬɨɞ ɡɚ ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ ɡɚ ɨɛɪɚɛɨɬɤɚ ɧɚ ɫɴɛɢɬɢɹ ɨɬ ɦɧɨɠɟɫɬɜɨ ɬɚɣɦɟɪɢ.
Ⱦɪɭɝɢɹɬ ɩɚɪɚɦɟɬɴɪ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɧɚ ɬɚɣɦɟɪɚ ɟ ɜɪɟɦɟɜɢɹɬ ɢɧɬɟɪɜɚɥ. Ɍɨɣ 
ɦɨɠɟ ɢ ɞɚ ɛɴɞɟ ɩɪɨɦɟɧɟɧ ɜɩɨɫɥɟɞɫɬɜɢɟ ɫ ɢɡɜɢɤɜɚɧɟ ɧɚ CСanРО(…) ɦɟɬɨɞɚ. 
System.Threading.Timer ɧɟ ɩɪɟɞɥɚɝɚ ɭɞɨɛɟɧ ɧɚɱɢɧ ɡɚ ɫɬɚɪɬɢɪɚɧɟ ɢ 
ɫɩɢɪɚɧɟ. ɇɟɝɨɜɚɬɚ ɪɚɛɨɬɚ ɡɚɩɨɱɜɚ ɜɟɞɧɚɝɚ ɫɥɟɞ ɤɨɧɫɬɪɭɢɪɚɧɟɬɨ ɦɭ (ɩɨ- 
ɬɨɱɧɨ ɫɥɟɞ ɢɡɬɢɱɚɧɟɬɨ ɧɚ ɩɨɞɚɞɟɧɨɬɨ ɫɬɚɪɬɨɜɨ ɜɪɟɦɟ) ɢ ɩɪɟɤɴɫɜɚɧɟɬɨ ɦɭ 
ɫɬɚɜɚ ɫɚɦɨ ɱɪɟɡ Dispose(). Ⱥɤɨ ɢɫɤɚɦɟ ɞɚ ɝɨ ɪɟɫɬɚɪɬɢɪɚɦɟ ɬɪɹɛɜɚ ɞɚ 
ɫɴɡɞɚɞɟɦ ɧɨɜ ɨɛɟɤɬ. 

System.Windows.Forms.Timer 
ɉɪɨɫɬɪɚɧɫɬɜɨɬɨ ɨɬ ɢɦɟɧɚ System.Windows.Forms ɫɴɞɴɪɠɚ ɨɳɟ ɟɞɢɧ ɤɥɚɫ 
ɡɚ ɬɚɣɦɟɪ, ɤɨɣɬɨ ɟ ɫɴɫ ɫɥɟɞɧɚɬɚ ɞɟɮɢɧɢɰɢɹ: 
public class Timer : Component, IComponent, Idisposable 
{ 
public Timer(); 
public bool Enabled{virtual get ; virtual set;} 
public int Interval {get; set;} 
public event EventHandler Tick; 
public void Start(); 
public void Stop(); 



} 
ȼɴɩɪɟɤɢ, ɱɟ ɦɟɬɨɞɢɬɟ ɧɚ System.Windows.Forms.Timer ɦɧɨɝɨ ɩɪɢɥɢɱɚɬ ɧɚ 
ɬɟɡɢ ɧɚ System.Timers.Timer, ɬɨ System.Windows.Forms.Timer ɧɟ ɢɡɩɨɥ- 
ɡɜɚ ɩɭɥɚ ɫ ɧɢɲɤɢ ɡɚ ɨɛɪɚɬɧɢɬɟ ɢɡɜɢɤɜɚɧɢɹ ɤɴɦ АТnНoаs Forms ɩɪɢɥɨɠɟ- 
ɧɢɟɬɨ. ȼɦɟɫɬɨ ɬɨɜɚ, ɩɪɟɡ ɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ ɬɨɣ ɩɭɫɤɚ АТnНoаs ɫɴɨɛɳɟ- 
ɧɢɟɬɨ WM_TIMER ɜ ɨɩɚɲɤɚɬɚ ɡɚ ɫɴɨɛɳɟɧɢɹ ɧɚ ɬɟɤɭɳɚɬɚ ɧɢɲɤɚ. 
ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ System.Windows.Forms.Timer ɫɟ ɪɚɡɥɢɱɚɜɚ ɨɬ ɭɩɨɬɪɟɛɚɬɚ 
ɧɚ System.Timers.Timer, ɫɚɦɨ ɩɨ ɫɢɝɧɚɬɭɪɚɬɚ ɧɚ ɞɟɥɟɝɚɬɚ ɡɚ ɨɛɪɚɬɧɢ 
ɢɡɜɢɤɜɚɧɢɹ, ɤɨɣɬɨ ɜ ɫɥɭɱɚɹ ɟ ɫɬɚɧɞɚɪɬɧɢɹɬ EventHandler. 
26.ɂɡɤɥɸɱɟɧɢɹ ɜ .NET . Ⱦɟɮɢɧɢɪɚɧɟ ɧɚ ɫɨɛɫɬɜɟɧɨ ɢɡɤɥɸɱɟɧɢɟ. 
ɋɨɛɫɬɜɟɧɢ ɢɡɤɥɸɱɟɧɢɹ  
ȼ .NET FramОаork ɩɪɨɝɪɚɦɢɫɬɢɬɟ ɦɨɝɚɬ ɞɚ ɞɟɮɢɧɢɪɚɬ ɫɨɛɫɬɜɟɧɢ ɤɥɚɫɨɜɟ ɡɚ ɢɡɤɥɸɱɟɧɢɹ ɢ ɞɚ ɫɴɡɞɚɜɚɬ ɤɥɚɫɨɜɢ ɣɟɪɚɪɯɢɢ ɫ ɬɹɯ. Ɍɨɜɚ ɨɫɢɝɭɪɹɜɚ ɦɧɨɝɨ 
ɝɨɥɹɦɚ ɝɴɜɤɚɜɨɫɬ ɩɪɢ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɝɪɟɲɤɢ ɢ ɧɟɨɛɢɱɚɣɧɢ ɫɢɬɭ- ɚɰɢɢ. ȼ ɩɨ-ɝɨɥɟɦɢɬɟ ɩɪɢɥɨɠɟɧɢɹ ɢɡɤɥɸɱɟɧɢɹɬɚ ɫɟ ɪɚɡɞɟɥɹɬ ɜ ɥɨɝɢɱɟɫɤɢ ɜ ɤɚɬɟɝɨɪɢɢ ɢ 
ɡɚ ɜɫɹɤɚ ɤɚɬɟɝɨɪɢɹ ɫɟ ɞɟɮɢɧɢɪɚ ɩɨ ɟɞɢɧ ɛɚɡɨɜ ɤɥɚɫ, ɚ ɡɚ ɤɨɧɤɪɟɬɧɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɧɚ ɤɚɬɟɝɨɪɢɢɬɟ ɫɟ ɞɟɮɢɧɢɪɚ ɩɨ ɟɞɢɧ ɤɥɚɫ- ɧɚɫɥɟɞɧɢɤ. ɋɴɡɞɚɜɚ ɫɟ 
ɩɨ ɟɞɢɧ ɚɛɫɬɪɚɤɬɟɧ ɛɚɡɨɜ ɤɥɚɫ ɡɚ ɤɚɬɟɝɨɪɢɹɬɚ ɢɡɤɥɸɱɟɧɢɹ, ɫɜɴɪɡɚɧɢ ɫ ɤɥɢɟɧɬɢɬɟ (CustomerException) ɢ ɡɚ ɤɚɬɟɝɨɪɢɹɬɚ ɢɡɤɥɸɱɟɧɢɹ, ɫɜɴɪɡɚɧɢ ɫ 
ɩɨɪɴɱɤɢɬɟ (OrderException). ɇɚɫɥɟɞɧɢɰɢɬɟ ɧɚ OrderException ɢ CustomerException ɫɴɳɨ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɞɪɟɠɞɚɬ ɜ ɤɥɚɫɨɜɚ ɣɟɪɚɪɯɢɹ ɢ ɞɚ ɞɟɮɢɧɢɪɚɬ 
ɫɨɛɫɬɜɟɧɢ ɩɨɞɤɚɬɟɝɨɪɢɢ.  

ɉɪɢ ɪɚɛɨɬɚɬɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɢɡɩɨɥɡɜɚɳɨ ɤɥɚɫɨɜɚɬɚ ɣɟɪɚɪɯɢɹ ɨɬ ɩɪɢɦɟɪɚ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɢɯɜɚɳɚɬ ɧɚɜɟɞɧɴɠ ɜɫɢɱɤɢ ɝɪɟɲɤɢ, ɫɜɴɪɡɚɧɢ ɫ ɤɥɢɟɧɬɢɬɟ ɢɥɢ 
ɫɚɦɨ ɧɹɤɨɢ ɤɨɧɤɪɟɬɧɢ ɨɬ ɬɹɯ. Ɍɨɜɚ ɞɚɜɚ ɞɨɛɪɚ ɝɴɜɤɚɜɨɫɬ ɩɪɢ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɝɪɟɲɤɢɬɟ.  
Ⱦɨɛɪɟ ɟ ɞɚ ɫɟ ɫɩɚɡɜɚ ɩɪɚɜɢɥɨɬɨ, ɱɟ ɣɟɪɚɪɯɢɢɬɟ ɬɪɹɛɜɚ ɞɚ ɫɚ ɲɢɪɨɤɢ ɢ ɩɥɢɬɤɢ, ɬ.ɟ. ɤɥɚɫɨɜɟɬɟ ɧɚ 
ɢɡɤɥɸɱɟɧɢɹ ɬɪɹɛɜɚ ɞɚ ɫɚ ɩɪɨɢɡɜɨɞɧɢ ɧɚ ɬɢɩ, ɤɨɣɬɨ ɫɟ ɧɚɦɢɪɚ ɛɥɢɡɨ ɞɨ System.Exception, ɢ ɬɪɹɛɜɚ ɞɚ 
ɛɴɞɚɬ ɧɟ ɩɨɜɟɱɟ ɨɬ ɞɜɟ ɢɥɢ ɬɪɢ ɧɢɜɚ ɧɚɞɴɥɛɨɤɨ. Ⱥɤɨ ɞɟɮɢɧɢɪɚɦɟ ɬɢɩ ɡɚ ɢɡɤɥɸɱɟɧɢɟ, ɤɨɣɬɨ ɧɹɦɚ ɞɚ 
ɛɴɞɟ ɛɚɡɨɜ ɡɚ ɞɪɭɝɢ ɬɢɩɨɜɟ, ɦɚɪɤɢɪɚɦɟ ɝɨ ɤɚɬɨ sealed, ɚ ɚɤɨ ɧɟ ɢɫɤɚɦɟ ɞɚ ɛɴɞɟ ɢɧɫɬɚɧɰɢɪɚɧ ɞɢɪɟɤɬɧɨ, 
ɝɨ ɩɪɚɜɢɦ ɚɛɫɬɪɚɤɬɟɧ.Ⱦɟɮɢɧɢɪɚɧɟ ɧɚ ɫɨɛɫɬɜɟɧɢ ɢɡɤɥɸɱɟɧɢɹ Ɂɚ ɞɟɮɢɧɢɪɚɧɟɬɨ ɧɚ ɫɨɛɫɬɜɟɧɢ 
ɢɡɤɥɸɱɟɧɢɹ ɫɟ ɧɚɫɥɟɞɹɜɚ ɤɥɚɫɴɬ System. ApplicationException ɢ ɦɭ ɫɟ ɫɴɡɞɚɜɚɬ ɩɨɞɯɨɞɹɳɢ 
ɤɨɧɫɬɪɭɤɬɨɪɢ ɢ ɟɜɟɧ-ɬɭɚɥɧɨ ɦɭ ɫɟ ɞɨɛɚɜɹɬ ɢ ɞɨɩɴɥɧɢɬɟɥɧɢ ɫɜɨɣɫɬɜɚ, ɞɚɜɚɳɢ ɫɩɟɰɢɮɢɱɧɚ ɢɧɮɨɪɦɚɰɢɹ 
ɡɚ ɩɪɨɛɥɟɦɚ. ɉɪɟɩɨɪɴɱɜɚ ɫɟ ɜɢɧɚɝɢ ɞɚ ɫɟ ɞɟɮɢɧɢɪɚɬ ɩɨɧɟ ɫɥɟɞɧɢɬɟ ɞɜɚ ɤɨɧɫɬɪɭɤɬɨɪɚ: 
 MyException(string message);  
MyException(string message, Exception InnerException);  
27.ɉɪɚɜɢɥɚ ɡɚ ɪɚɛɨɬɚ ɫ ɢɡɤɥɸɱɟɧɢɹ ɜ .NET ɫɪɟɞɚ 
ɉɪɚɜɢɥɚ  ɡɚ ɪɚɛɨɬɚ  ɫ ɢɡɤɥɸɱɟɧɢɹ 
1. ɪɚɡɪɚɛɨɬɜɚɬɟ ɛɢɛɥɢɨɬɟɤɚ: ɚɤɨ ɩɪɢɯɜɚɧɟɬɟ  ɜɫɢɱɤɢ ɢɡɤɥ. , ɤɚɤ 
ɪɚɡɪɚɛɨɬɜɚɳɢɹ ɩɪɢɥɨɠɟɧɢɟ ɫ ɛɢɛɥɢɨɬɟɤɚɬɚ  ɳɟ ɡɧɚɟ ɱɟ ɧɟɳɨ ɫɟ ɟ ɫɥɭɱɢɥɨ 
2. ɪɚɡɪɚɛɨɬɜɚɬɟ ɛɢɛɥɢɨɬɟɤɚ ɫ ɬɢɩɨɜɟ – ɧɟ ɜɢɧɚɝɢ ɡɧɚɟɬɟ ɤɨɟ ɟ ɝɪɟɲɤɚ, ɤɨɟ ɧɟ. Ɉɫɬɚɜɟɬɟ ɬɨɜɚ ɧɚ ɜɢɤɚɳɢɹ 
3. ɂɡɛɹɝɜɚɣɬɟ ɤɨɞ , ɩɪɢɯɜɚɳɚɳ ɜɫɢɱɤɨ: catch(System.Exception) {………} 
4. Ⱥɤɨ ɨɩɟɪɚɰɢɹ  ɟ ɱɚɫɬɢɱɧɨ  ɡɚɜɴɪɲɟɧɚ    ɢɡɤɥɸɱɟɧɢɟ      ɢ ɫɥɟɞɜɚ ɜɴɡɫɬɚɧɨɜɹɜɚɧɟ ɜ ɧɚɱɚɥɧɨ ɫɴɫɬ.: ɧɚɣ-ɞɨɛɪɟ ɩɪɢɯɜɚɧɟɬɟ ɜɫɢɱɤɨ, ɜɴɡɫɬɚɧɨɜɟɬɟ ɢ
ɭɜɟɞɨɦɟɬɟ (ɫ ɞɪɭɝɨ ɢɡɤɥ. ) ɜɢɤɚɳɚɬɚ  ɫɬɪɚɧɚ. 
5. ɋɥɟɞ ɩɪɢɯɜɚɳɚɧɟ ɢ ɨɛɪɚɛɨɬɤɚ ɧɚ ɢɡɤɥɸɱɟɧɢɟ,  ɱɟɫɬɨ ɟ ɞɨɛɪɟ ɞɚ ɭɜɟɞɨɦɢɬɟ ɢɡɜɢɤɜɚɳɢɹ: ɩɨɞɚɜɚɬɟ ɫɴɳɨɬɨ (ɫɚɦɨ ɫ throw) ɢɥɢ ɞɪɭɝɨ ɢɡɤɥɸɱɟɧɢɟ
(ɬɨɜɚ ɟ ɧɚɱɢɧɚ ɡɚ ɩɪɟɨɛɪɚɡɭɜɚɦɟ  ɢɡɤɥɸɱɟɧɢɟɬɨ  ɨɬ ɧɟɳɨ ɫɩɟɰɢɮɢɱɧɨ, ɤɴɦ ɨɛɳɨɪɚɡɛɢɪɚɟɦɨ ɡɚ ɩɨɬɪɟɛɢɬɟɥ). 
 
ɇɟɨɛɪɚɛɨɬɜɚɧɢ ɫɴɨɛɳɟɧɢɹ (ɬɚɤɢɜɚ, ɤɨɢɬɨ ɧɢɤɨɣ catch ɧɟ ɪɚɡɩɨɡɧɚɜɚ) 
ɇɚɣ ɧɚɩɪɟɞ ɫɥɟɞɜɚ ɞɚ ɫɟ ɪɚɡɪɚɛɨɬɢ ɟɞɢɧɧɚ ɩɨɥɢɬɢɤɚ ɡɚ ɬɹɯ – ɧɚɩɪ. ɜɴɜɟɞɟɧ ɬɟɤɫɬ ɫɟ ɫɴɯɪɚɧɹɜɚ ɢ ɫɟ ɜɢɡɭɚɥɢɡɢɪɚ ɞɢɚɥɨɝɨɜ ɩɪɨɡɨɪɟɰ ɫ ɢɧɮɨɪɦɚɰɢɹ ɢ ɬ.ɧ
-1.ɉɪɢ ɨɬɞɚɥɟɱɟɧɨ ɜɢɤɚɧɚ ɩɪɨɰɟɞɭɪɚ ɢɥɢ web ɭɫɥɭɝɚ ɢɥɢ ɫɴɪɜɴɪɧɨ-ɛɚɡɢɪɚɧ ɤɨɞ, ɤɨɣɬɨ ɩɨɞɚɜɚ exception, ɬɨ ɬɨɣ ɫɟ ɢɡɩɴɥɧɹɜɚ ɜ ɫɴɪɜɴɪɧɨ
ɨɛɤɪɴɠɟɧɢɟ ɧɚ try/catch. Ɍɴɢ ɤɚɬɨ exception ɨɛɟɤɬɚ ɟ ɫɟɪɢɚɥɢɡɢɪɚɧ, ɬɨɣ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɞɚɜɚ ɩɪɟɡ ɝɪɚɧɢɰɚ ɧɚ Domain – ɬ.ɟ ɨɛɪɚɬɧɨ ɤɴɦ
ɤɥɢɟɧɬɫɤɨɬɨ ɩɪɢɥɨɠɟɧɢɟ. 
-2. ȼ ɨɛɳɢɹ ɫɥɭɱɚɣ, ɧɟɨɛɪɚɛɨɬɟɧɢ ɫɴɨɛɳɟɧɢɹ ɦɨɝɚɬ ɞɚ ɫɟ ɧɚɫɨɱɜɚɬ ɡɚ ɨɛɪɚɛɨɬɤɚ ɤɴɦ ɞɟɮɢɧɢɪɚɧɚ ɜ ɜ ɩɪɢɥɨɠɟɧɢɟɬɨ ɞɟɥɟɝɚɬɧɚ ɮɭɧɤɰɢɹ
ɪɟɝɢɫɬɪɢɪɚɧɚ ɤɚɬɨ 
event handle  ɨɬ ɬɢɩ System.UnhandledExceptionEventHandler ɤɴɦ ɫɬɚɧɞɚɪɬɧɢɹ  ɬɢɩ ɡɚ ɢɡɤɥɸɱɧɢɹ: System.AppDomain.Unhan ɉɪɢɦɟɪ
AppDomain.CurentDomain.UnhandledException += 
new UnhandledExceptionEventHandler(MyUnhandledExceptionFunction); 
3. ɇɟɨɛɪɚɛɨɬɜɚɧɢɬɟ ɢɡɤɥɸɱɟɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɹ, ɛɚɡɢɪɚɧɢ ɧɚ Windows Forms ɫɟ ɩɪɢɯɜɚɳɚɬ ɬɚɤɚ: ɰɹɥɚɬɚ WinProc ɮ-ɢɹ ɜɫɴɳɧɨɫɬ, ɫɟ ɜɢɤɚ ɜ
ɨɛɯɜɚɳɚɳ ɹ ɚɜɬɨɦɚɬɢɱɧɨ  try/catch. 
ɉɪɢ ɧɚɥɢɱɢɟ ɧɚ ɧɟɨɛɪɚɛɨɬɟɧɨ  ɩɨ-ɞɨɥɭ ɢɡɤɥɸɱɟɧɢɟ, catch ɛɥɨɤɴɬ ɢɡɜɢɤɜɚ ɜɢɪɬɭɚɥɧɢɹ ɦɟɬɨɞ OnThreadException() ɞɟɮɢɧɢɪɚɧ ɜ
System.Windows.Forms.Control ɢ ɩɪɟɞɟɮɢɧɢɪɚɧ ɜ Application 
Ɍɨɣ ɜɢɡɭɚɥɢɡɢɪɚ ɫɬɚɧɞɚɪɬɟɧ ɩɪɨɡɨɪɟɰ  ɡɚ ‘unhandled exception’ 
Ɇɨɠɟɬɟ ɞɚ ɩɪɟɞɟɮɢɧɢɪɚɬɟ ɩɨɜɟɞɟɧɢɟɬɨ  ɱɪɟɡ ɜɚɲ ɦɟɬɨɞ ɨɬ ɞɟɥɟɝɚɬɟɧ ɬɢɩ 
System.Threading.ThreadExceptionEventHandler 
ɢ ɫɥɟɞ ɬɨɜɚ ɞɚ ɫɜɴɪɠɟɬɟ ɬɨɡɢ ɦɟɬɨɞ ɫ ThreadException ɫɴɛɢɬɢɟɬɨ  ɧɚ ɤɥɚɫɚ Application 
-4. ɇɟɨɛɪɚɛɨɬɟɧɢ ɫɴɨɛɳɟɧɢɹ ɜ ASP.NET 
ASP ɨɛɯɜɚɳɚ ɤɨɞɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɜ ɫɨɛɫɬɜɟɧ trв ɛɥɨɤ ɢ ɩɪɟɞɨɩɪɟɞɟɥɹ ɧɚɱɢɧ ɡɚ ɨɛɪɚɛɨɬɤɚ. Ɇɨɠɟ ɞɚ ɫɟ ɧɚɦɟɫɢɬɟ ɤɚɬɨ ɪɟɝɢɫɬɪɢɪɚɬɟ ɫɜɨɣ
ɦɟɬɨɞ ɤɴɦ ɫɴɛɢɬɢɟ Error ɧɚ ɤɥɚɫɚ System.Web.UI.Page ɢɥɢ ɧɚ ɤɥɚɫ System.Web.UI.UserControl 



(ɦɟɬɨɞɴɬ  ɦɨɠɟ ɢ ɞɚ ɫɟ ɜɢɤɚ ɡɚ ɜɫɹɤɨ ɧɟɨɛɪɚɛɨɬɟɧɨ  ɢɡɤɥɸɱɟɧɢɟ  ɨɬ ɤɨɹɬɨ ɢ ɞɚ ɟ ɫɬɪɚɧɢɰɚ ɧɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ – ɚɤɨ callback ɦɟɬɨɞɚ ɟ ɫɜɴɪɡɚɧ  ɫ Error ɫɴɛɢɬɢɟ  ɧɚ ɤɥɚɫ 
System.Web.HTTPApplication) 
5. ɇɟɨɛɪɚɛɨɬɟɧɢ ɢɡɤɥɸɱɟɧɢɹ ɜ ɫɪɟɞɚ ASP.NET XML 
Ɉɬɧɨɜɨ ɨɛɯɜɚɳɚɳ ɤɨɞɚ trв ɛɥɨɤ ɧɚ ASP.NET ɩɨɞɚɜɚ SoapException ɨɛɟɤɬ. Ɍɨɣ ɫɟ ɫɟɪɢɚɥɢɡɢɪɚ ɜ 
XML ɜɢɞ ɢ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɞɚɜɚ ɤɴɦ ɞɪɭɝ ɤɨɦɩɸɬɴɪ ɢɥɢ ɩɪɢɥɨɠɟɧɢɟ,  ɪɚɛɨɬɟɳɨ ɤɚɬɨ ɤɥɢɟɧɬ ɧɚ XML Web ɭɫɥɭɝɚɬɚ. 
30. ɋɴɳɧɨɫɬ ɧɚ ɦɟɯɚɧɢɡɦɚ ɧɚ ɫɟɪɢɚɥɢɡɚɰɢɹ. ɋɟɪɢɚɥɢɡɢɪɚɧɟ ɧɚ ɨɛɟɤɬɢ ɫ ɜɝɪɚɞɟɧɢ ɤɥɚɫɨɜɟ. 
ɋɟɪɢɚɥɢɡɚɰɢɹ 
ȼ ɫɴɜɪɟɦɟɧɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɱɟɫɬɨ ɫɟ ɧɚɥɚɝɚ ɞɚ ɫɟ ɫɴɯɪɚɧɢ ɫɴɫɬɨɹɧɢɟɬɨ 
ɧɚ ɞɚɞɟɧ ɨɛɟɤɬ ɨɬ ɩɚɦɟɬɬɚ ɢ ɞɚ ɫɟ ɜɴɡɫɬɚɧɨɜɢ ɫɥɟɞ ɢɡɜɟɫɬɧɨ ɜɪɟɦɟ. Ɍɨɜɚ 
ɩɨɡɜɨɥɹɜɚ ɨɛɟɤɬɢɬɟ ɜɪɟɦɟɧɧɨ ɞɚ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɧɚ ɬɜɴɪɞɢɹ ɞɢɫɤ ɢ ɞɚ ɫɟ 
ɢɡɩɨɥɡɜɚɬ ɫɥɟɞ ɜɪɟɦɟ, ɤɚɤɬɨ ɢ ɞɚ ɫɟ ɩɪɟɧɚɫɹɬ ɩɨ ɦɪɟɠɚɬɚ ɢ ɞɚ ɫɟ ɜɴɡɫɬɚ- 
ɧɨɜɹɜɚɬ ɧɚ ɨɬɞɚɥɟɱɟɧɚ ɦɚɲɢɧɚ. 
ɉɪɨɛɥɟɦɢɬɟ ɩɪɢ ɫɴɯɪɚɧɟɧɢɟɬɨ ɢ ɜɴɡɫɬɚɧɨɜɹɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɢ ɫɚ ɦɧɨɝɨ ɢ ɡɚ 
ɫɩɪɚɜɹɧɟɬɨ ɫ ɬɹɯ ɢɦɚ ɪɚɡɥɢɱɧɢ ɩɨɞɯɨɞɢ. Ɂɚ ɞɚ ɫɟ ɧɚɦɚɥɹɬ ɭɫɢɥɢɹɬɚ ɧɚ 
ɪɚɡɪɚɛɨɬɱɢɰɢɬɟ ɜ .NET FramОаork ɟ ɢɡɝɪɚɞɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɡɚ ɚɜɬɨɦɚɬɢ- 
ɡɚɰɢɹ ɧɚ ɬɨɡɢ ɩɪɨɰɟɫ, ɧɚɪɟɱɟɧɚ ɫɟɪɢɚɥɢɡɚɰɢɹ. ɇɟɤɚ ɫɟ ɡɚɩɨɡɧɚɟɦ ɩɨ- 
ɩɨɞɪɨɛɧɨ ɫ ɧɟɹ. 
Кɚɤɜɨ ɟ ɫɟɪɢɚɥɢɡɚɰɢɹ (sОrТalТгatТon)? 
ɋɟɪɢɚɥɢɡɚɰɢɹɬɚ ɟ ɩɪɨɰɟɫ, ɤɨɣɬɨ ɩɪɟɨɛɪɚɡɭɜɚ ɨɛɟɤɬ ɢɥɢ ɫɜɴɪɡɚɧ ɝɪɚɮ ɨɬ 
ɨɛɟɤɬɢ ɞɨ ɩɨɬɨɤ ɨɬ ɛɚɣɬɨɜɟ, ɤɚɬɨ ɡɚɩɚɡɜɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɧɟɝɨɜɢɬɟ ɩɨɥɟɬɚ 
ɢ ɫɜɨɣɫɬɜɚ. ɉɨɬɨɤɴɬ ɦɨɠɟ ɞɚ ɛɴɞɟ ɞɜɨɢɱɟɧ (bТnarв) ɢɥɢ ɬɟɤɫɬɨɜ (БML). 

Ɂɚɩɚɡɜɚɧɟ ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɨɛɟɤɬ 
ɋɟɪɢɚɥɢɡɚɰɢɹɬɚ ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɢɧɮɨɪɦɚɰɢɹ ɢ ɡɚɩɚɡɜɚɧɟ 
ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɨɛɟɤɬɢ. ɂɡɩɨɥɡɜɚɣɤɢ ɫɟɪɢɚɥɢɡɚɰɢɹ, ɞɚɞɟɧɚ ɩɪɨɝɪɚɦɚ 
ɦɨɠɟ ɞɚ ɫɴɯɪɚɧɢ ɫɴɫɬɨɹɧɢɟɬɨ ɫɢ ɜɴɜ ɮɚɣɥ, ɛɚɡɚ ɞɚɧɧɢ ɢɥɢ ɞɪɭɝ ɧɨɫɢɬɟɥ ɢ 
ɫɥɟɞ ɜɪɟɦɟ ɞɚ ɝɨ ɜɴɡɫɬɚɧɨɜɢ ɨɛɪɚɬɧɨ. 

ɦɨɠɟɦ ɞɚ ɫɟɪɢɚɥɢɡɢɪɚɦɟ ɨɛɟɤɬ 
ɢ ɞɚ ɝɨ ɡɚɩɢɲɟɦ ɜ ɛɢɧɚɪɟɧ ɮɚɣɥ ɫɴɫ ɫɪɟɞɫɬɜɚɬɚ ɧɚ .NET FramОаork: 
string str = ".NET Framework"; 
BinaryFormatter f = new BinaryFormatter(); 
using (Stream s = new FileStream("sample.bin", FileMode.Create)) 
{ 
f.Serialize(s, str); 
} 

ɉɪɢ ɫɟɪɢɚɥɢɡɢɪɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ ɜ ɩɨɬɨɤɚ ɫɟ ɡɚɩɢɫɜɚɬ ɢɦɟɬɨ ɧɚ ɤɥɚɫɚ, ɢɦɟ- 
ɬɨ ɧɚ ɚɫɟɦɛɥɢɬɨ (assОmblв) ɢ ɞɪɭɝɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɨɛɟɤɬɚ, ɤɚɤɬɨ ɢ ɜɫɢɱɤɢ 
ɱɥɟɧ-ɩɪɨɦɟɧɥɢɜɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɦɚɪɤɢɪɚɧɢ ɤɚɬɨ [NonSerialized] (ɭɩɨɬɪɟ- 
ɛɚɬɚ ɧɚ ɬɨɡɢ ɚɬɪɢɛɭɬ ɳɟ ɨɛɹɫɧɢɦ ɩɨ-ɧɚɬɚɬɴɤ ɜ ɬɚɡɢ ɬɟɦɚ). ɉɪɢ ɞɟɫɟɪɢɚɥɢ- 
ɡɚɰɢɹɬɚ ɢɧɮɨɪɦɚɰɢɹɬɚ ɫɟ ɱɟɬɟ ɨɬ ɩɨɬɨɤɚ ɢ ɫɟ ɩɪɟɫɴɡɞɚɜɚ ɨɛɟɤɬɴɬ. 

Ɇɟɬɨɞɢ ɡɚ ɫɟɪɢɚɥɢɡɚɰɢɹ 
public static MemberInfo[] GetSerializableMembers(Type) 
Ɇɟɬɨɞɴɬ ɩɪɢɟɦɚ ɤɚɬɨ ɩɚɪɚɦɟɬɴɪ ɬɢɩɚ ɧɚ ɤɥɚɫɚ, ɤɨɣɬɨ ɳɟ ɛɴɞɟ ɫɟɪɢɚɥɢ- 
ɡɢɪɚɧ, ɢ ɜɪɴɳɚ ɤɚɬɨ ɪɟɡɭɥɬɚɬ ɦɚɫɢɜ ɨɬ MemberInfo ɨɛɟɤɬɢ, ɫɴɞɴɪɠɚɳɢ 
ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɫɟɪɢɚɥɢɡɢɪɭɟɦɢɬɟ ɱɥɟɧɨɜɟ ɧɚ ɤɥɚɫɚ. 
public static Object[] GetObjectData(Object, MemberInfo[]) 
Ɇɟɬɨɞɴɬ ɩɪɢɟɦɚ ɤɚɬɨ ɩɚɪɚɦɟɬɪɢ ɨɛɟɤɬ, ɤɨɣɬɨ ɳɟ ɛɴɞɟ ɫɟɪɢɚɥɢɡɢɪɚɧ ɢ 
ɦɚɫɢɜ ɫ ɱɥɟɧɨɜɟɬɟ, ɤɨɢɬɨ ɬɪɹɛɜɚ ɛɴɞɚɬ ɢɡɜɥɟɱɟɧɢ ɨɬ ɨɛɟɤɬɚ. Ɂɚ ɜɫɟɤɢ ɨɬ 
ɬɹɯ ɫɟ ɢɡɜɥɢɱɚ ɫɬɨɣɧɨɫɬɬɚ, ɚɫɨɰɢɢɪɚɧɚ ɫ ɧɟɝɨ ɜ ɫɟɪɢɚɥɢɡɢɪɚɧɢɹ ɨɛɟɤɬ ɢ 
ɬɟɡɢ ɫɬɨɣɧɨɫɬɢ ɫɟ ɜɪɴɳɚɬ ɤɚɬɨ ɦɚɫɢɜ ɨɬ ɨɛɟɤɬɢ. Ⱦɴɥɠɢɧɚɬɚ ɦɭ ɟ ɫɴɳɚɬɚ, 

ɤɚɬɨ ɞɴɥɠɢɧɚɬɚ ɧɚ ɦɚɫɢɜɚ ɫ ɱɥɟɧɨɜɟɬɟ, ɢɡɜɥɢɱɚɧɢ ɨɬ ɨɛɟɤɬɚ. 

35. ɋɬɪɚɬɟɝɢɢ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬ ɢ ɫɴɛɢɪɚɧɟ ɧɚ ‘ɛɨɤɥɭɤ’ ɜ .NET ɫɪɟɞɚ. Аɥɝɨɪɢɬɴɦ ɡɚ “ ɫɴɛɢɪɚɧɟ 
ɧɚ ɛɨɤɥɭɤ” 
Кɚɤ ɪɚɛɨɬɢ РarbaРО МollОМtor? 
ȼɟɱɟ ɛɟɲɟ ɫɩɨɦɟɧɚɬɨ, ɱɟ ɚɤɨ ɞɨɛɚɜɹɧɟɬɨ ɧɚ ɧɨɜ ɨɛɟɤɬ ɛɢ ɞɨɜɟɥɨ ɞɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɯɢɣɩɚ, ɬɪɹɛɜɚ ɞɚ ɫɟ 
ɨɫɴɳɟɫɬɜɢ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ. ȼ ɬɨɡɢ ɦɨɦɟɧɬ, CLR ɫɬɚɪɬɢɪɚ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, ɬ.ɧɚɪ. РarbaРО МollОМtor. Вɫɴɳɧɨɫɬ ɬɨɜɚ ɟ 
ɨɩɪɨɫɬɟɧɨ ɨɛɹɫɧɟɧɢɟ. GarbaРО МollОМtor ɫɟ 



ɫɬɚɪɬɢɪɚ ɤɨɝɚɬɨ ɉɨɤɨɥɟɧɢɟ 0 ɫɟ ɡɚɩɴɥɧɢ. ɉɨɤɨɥɟɧɢɹɬɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɜ ɫɥɟɞɜɚɳɚɬɚ ɫɟɤɰɢɹ. 
ɉɴɪɜɨɬɨ ɧɟɳɨ, ɤɨɟɬɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɧɚɩɪɚɜɢ, ɡɚ ɞɚ ɦɨɠɟ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ ɞɚ ɡɚɩɨɱɧɟ ɪɚɛɨɬɚ, ɬɨɜɚ ɟ ɞɚ ɫɟ ɩɪɢɫɩɹɬ ɜɫɢɱɤɢ ɧɢɲɤɢ ɧɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ, ɢɡɩɴɥɧɹɜɚɳɢ ɭɩɪɚɜɥɹɜɚɧ ɤɨɞ. ɩɨ ɜɪɟɦɟ ɧɚ ɫɴɛɢɪɚɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ ɟ ɬɜɴɪɞɟ ɜɟɪɨɹɬɧɨ ɨɛɟɤɬɢɬɟ ɞɚ ɫɟ ɩɪɟɦɟɫɬɹɬ ɧɚ ɧɨɜɢ ɚɞɪɟɫɢ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɢɲɤɢɬɟ ɧɟ ɬɪɹɛɜɚ ɞɚ ɦɨɝɚɬ ɞɚ ɞɨɫɬɴɩɜɚɬ ɢ ɦɨɞɢɮɢɰɢɪɚɬ ɨɛɟɤɬɢ ɞɨɤɚɬɨ ɬɪɚɟ ɩɨɱɢɫɬɜɚɧɟɬɨ. CLR ɢɡɱɚɤɜɚ ɜɫɢɱɤɢ ɧɢɲɤɢ ɞɚ ɞɨɫɬɢɝɧɚɬ 
ɜ ɛɟɡɨɩɚɫɧɨ ɫɴɫɬɨɹɧɢɟ, ɫɥɟɞ ɤɨɟɬɨ ɝɢ ɩɪɢɫɩɢɜɚ. ɋɴɳɟɫɬɜɭɜɚɬ ɧɹɤɨɥɤɨ ɦɟɯɚɧɢɡɦɚ, ɱɪɟɡ ɤɨɢɬɨ CLR ɦɨɠɟ ɞɚ ɩɪɢɫɩɢ ɞɚɞɟɧɚ ɧɢɲɤɚ. ɉɪɢɱɢɧɚɬɚ ɡɚ ɬɟɡɢ 
ɪɚɡɥɢɱɧɢ ɦɟɯɚɧɢɡɦɢ ɟ 
ɫɬɪɟɦɟɠɴɬ ɞɚ ɫɟ ɧɚɦɚɥɢ ɤɨɥɤɨɬɨ ɫɟ ɦɨɠɟ ɩɨɜɟɱɟ ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɧɢɲɤɢɬɟ ɞɚ ɨɫɬɚɧɚɬ ɚɤɬɢɜɧɢ ɜɴɡɦɨɠɧɨ ɧɚɣ-ɞɴɥɝɨ. 
Ɉɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɧɟɢɡɩɨɥɡɜɚɧɢɬɟ ɨɛɟɤɬɢ 
ɋɥɟɞ ɤɚɬɨ ɜɫɢɱɤɢ ɭɩɪɚɜɥɹɜɚɧɢ ɧɢɲɤɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɚ ɛɟɡɨɩɚɫɧɨ "ɩɪɢɫɩɚɧɢ", РarbaРО МollОМtor ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɜ manaРОН СОap ɢɦɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ 
ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ. Ⱥɤɨ ɬɚɤɢɜɚ ɨɛɟɤɬɢ ɫɴɳɟɫɬɜɭɜɚɬ, ɡɚɟɬɚɬɚ ɨɬ ɬɹɯ ɩɚɦɟɬ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ. ɋɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟ ɧɚ
ɪɚɛɨɬɚɬɚ ɩɨ ɫɴɛɢɪɚɧɟ ɧɚ ɨɬɩɚɞɴɰɢ ɫɟ ɜɴɡɨɛɧɨɜɹɜɚ ɪɚɛɨɬɚɬɚ ɧɚ ɜɫɢɱɤɢ 
ɧɢɲɤɢ ɢ ɩɪɢɥɨɠɟɧɢɟɬɨ ɩɪɨɞɴɥɠɚɜɚ ɫɜɨɟɬɨ ɢɡɩɴɥɧɟɧɢɟ. Кɚɤɬɨ ɜɟɪɨɹɬɧɨ ɫɟ ɞɨɫɟɳɚɬɟ, ɨɬɤɪɢɜɚɧɟɬɨ ɧɚ ɧɟɧɭɠɧɢɬɟ ɨɛɟɤɬɢ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ ɪɟɫɭɪɫɢɬɟ, 
ɡɚɟɬɢ ɨɬ ɬɹɯ, ɧɟ ɟ ɩɪɨɫɬɚ ɡɚɞɚɱɚ. ȼ ɬɚɡɢ 
ɫɟɤɰɢɹ ɧɚɤɪɚɬɤɨ ɳɟ ɨɩɢɲɟɦ ɚɥɝɨɪɢɬɴɦɴɬ, ɤɨɣɬɨ .NET РarbaРО МollОМtor ɢɡɩɨɥɡɜɚ ɡɚ ɧɟɣɧɨɬɨ ɪɟɲɚɜɚɧɟ. 
Ɂɚ ɞɚ ɭɫɬɚɧɨɜɢ ɤɨɢ ɨɛɟɤɬɢ ɩɨɞɥɟɠɚɬ ɧɚ ɭɧɢɳɨɠɟɧɢɟ, РarbaРО МollОМtor ɩɨɫɬɪɨɹɜɚ ɝɪɚɮ ɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɞɨɫɬɴɩɧɢ ɨɬ ɧɢɲɤɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɜ ɞɚɞɟɧɢɹ 
ɦɨɦɟɧɬ. ȼɫɢɱɤɢ ɨɛɟɤɬɢ ɨɬ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɤɨɢɬɨ ɧɟ ɫɚ ɱɚɫɬ ɨɬ ɝɪɚɮɚ ɫɟ ɫɱɢɬɚɬ ɡɚ ɨɬɩɚɞɴɰɢ ɢ ɩɨɞɥɟɠɚɬ ɧɚ ɭɧɢɳɨɠɚɜɚɧɟ. ȼɴɡɧɢɤɜɚ ɜɴɩɪɨɫɴɬ ɤɚɤ 
РarbaРО МollОМtor ɦɨɠɟ ɞɚ ɡɧɚɟ ɤɨɢ ɨɛɟɤɬɢ ɫɚ ɞɨɫɬɴɩɧɢ ɢ ɤɨɢ ɧɟ? Кɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɚ ɬɨɱɤɚɬɚ, ɨɬ ɤɨɹɬɨ 
ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ ɡɚɩɨɱɜɚ ɫɜɨɹɬɚ ɪɚɛɨɬɚ. 
Кɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ 
ȼɫɹɤɨ ɩɪɢɥɨɠɟɧɢɟ ɢɦɚ ɧɚɛɨɪ ɨɬ ɤɨɪɟɧɢ (application roots). Кɨɪɟɧɢɬɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɨɛɥɚɫɬɢ ɨɬ ɩɚɦɟɬɬɚ, ɤɨɢɬɨ ɫɨɱɚɬ ɤɴɦ ɨɛɟɤɬɢ ɨɬ manaРОН СОap, ɢɥɢ ɫɚ 
ɭɫɬɚɧɨɜɟɧɢ ɧɚ null. ɇɚɩɪɢɦɟɪ ɜɫɢɱɤɢ ɝɥɨɛɚɥɧɢ ɢ ɫɬɚɬɢɱɧɢ 
ɩɪɨɦɟɧɥɢɜɢ, ɫɴɞɴɪɠɚɳɢ ɪɟɮɟɪɟɧɰɢɢ ɤɴɦ ɨɛɟɤɬɢ ɫɟ ɫɱɢɬɚɬ ɡɚ ɤɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ. ȼɫɢɱɤɢ ɥɨɤɚɥɧɢ ɩɪɨɦɟɧɥɢɜɢ ɢɥɢ ɩɚɪɚɦɟɬɪɢ ɜ ɫɬɟɤɚ ɤɴɦ ɦɨɦɟɧɬɚ, 
ɜ ɤɨɣɬɨ ɫɟ ɢɡɩɴɥɧɹɜɚ РarbaРО МollОМtor, ɤɨɢɬɨ ɫɨɱɚɬ ɤɴɦ ɨɛɟɤɬɢ, ɫɴɳɨ ɩɪɢɧɚɞɥɟɠɚɬ ɤɴɦ ɤɨɪɟɧɢɬɟ. Ɋɟɝɢɫɬɪɢɬɟ ɧɚ ɩɪɨɰɟɫɨɪɚ, ɫɴɞɴɪɠɚɳɢ ɭɤɚɡɚɬɟɥɢ ɤɴɦ 
ɨɛɟɤɬɢ, ɫɴɳɨ ɫɚ ɱɚɫɬ ɨɬ ɤɨɪɟɧɢɬɟ. Кɴɦ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɩɚɞɚ ɢ FrОaМСablО quОuО (ɡɚ FrОaМСablО quОuО ɩɨ-ɩɨɞɪɨɛɧɨ ɳɟ ɫɬɚɧɟ ɞɭɦɚ ɜ ɫɟɤɰɢɹɬɚ 
ɡɚ ɮɢɧɚɥɢɡɚɰɢɹ ɧɚ ɨɛɟɤɬɢ ɜ ɧɚɫɬɨɹɳɚɬɚ ɝɥɚɜɚ. 
Ɂɚɫɟɝɚ ɩɪɨɫɬɨ ɩɪɢɟɦɟɬɟ ɱɟ ɬɚɡɢ ɨɩɚɲɤɚ ɟ ɱɚɫɬ ɨɬ ɜɴɬɪɟɲɧɢɬɟ ɫɬɪɭɤɬɭɪɢ, ɩɨɞɞɴɪɠɚɧɢ ɨɬ CLR ɢ ɫɟ ɫɱɢɬɚ ɡɚ ɟɞɢɧ ɨɬ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ). Кɨɝɚɬɨ JIT 
ɤɨɦɩɢɥɚɬɨɪɴɬ ɤɨɦɩɢɥɢɪɚ IL ɢɧɫɬɪɭɤɰɢɢɬɟ ɧɚ ɞɚɞɟɧ ɦɟɬɨɞ ɜ 
ɩɪɨɰɟɫɨɪɧɢ ɢɧɫɬɪɭɤɰɢɢ, ɬɨɣ ɫɴɳɨ ɫɴɫɬɚɜɹ ɢ ɜɴɬɪɟɲɧɚ ɬɚɛɥɢɰɚ, ɫɴɞɴɪ- ɠɚɳɚ ɤɨɪɟɧɢɬɟ ɡɚ ɫɴɨɬɜɟɬɧɢɹ ɦɟɬɨɞ. Ɍɚɡɢ ɬɚɛɥɢɰɚ ɟ ɞɨɫɬɴɩɧɚ ɡɚ РarbaРО
collОМtor. Ⱥɤɨ ɫɟ ɫɥɭɱɢ РarbaРО МollОМtor ɞɚ ɡɚɩɨɱɧɟ ɪɚɛɨɬɚ, ɤɨɝɚɬɨ ɦɟɬɨɞɴɬ ɫɟ ɢɡɩɴɥɧɹɜɚ, ɬɨɣ ɳɟ ɢɡɩɨɥɡɜɚ ɬɚɡɢ ɬɚɛɥɢɰɚ, ɡɚ ɞɚ ɨɩɪɟɞɟɥɢ ɤɨɢ ɫɚ
ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɤɴɦ ɬɨɡɢ ɦɨɦɟɧɬ. Ɉɫɜɟɧ ɬɨɜɚ ɫɟ ɨɛɯɨɠɞɚ ɢ ɫɬɟɤɴɬ ɧɚ ɢɡɜɢɤɜɚɧɢɹɬɚ ɡɚ ɫɴɨɬɜɟɬɧɚɬɚ ɧɢɲɤɚ ɢ ɫɟ ɨɩɪɟɞɟɥɹɬ ɤɨɪɟɧɢɬɟ ɡa ɜɫɢɱɤɢ 
ɢɡɜɢɤɜɚɳɢ ɦɟɬɨɞɢ (ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɬɟɯɧɢɬɟ ɜɴɬɪɟɲɧɢ ɬɚɛɥɢɰɢ). Кɴɦ ɩɨɥɭɱɟɧɢɹ ɧɚɛɨɪ ɨɬ ɤɨɪɟɧɢ, ɟɫɬɟɫɬɜɟɧɨ, ɫɟ ɜɤɥɸɱɜɚɬ ɢ ɬɟɡɢ, ɧɚɦɢɪɚ
ɳɢ ɫɟ ɜ ɝɥɨɛɚɥɧɢ ɢ ɫɬɚɬɢɱɧɢ ɩɪɨɦɟɧɥɢɜɢ.Ɍɪɹɛɜɚ ɞɚ ɫɟ ɩɨɦɧɢ, ɱɟ ɧɟ ɟ ɡɚɞɴɥɠɢɬɟɥɧɨ ɞɚɞɟɧ ɨɛɟɤɬ ɞɚ ɢɡɥɟɡɟ ɨɬ ɨɛɯɜɚɬ ɡɚ ɞɚ ɛɴɞɟ ɫɱɢɬɚɧ ɡɚ ɨɬɩɚɞɴɤ. JIT 
ɤɨɦɩɢɥɚɬɨɪɴɬ ɦɨɠɟ ɞɚ ɨɩɪɟɞɟɥɢИИ 
ɤɨɝɚ ɬɨɡɢ ɨɛɟɤɬ ɫɟ ɞɨɫɬɴɩɜɚ ɨɬ ɤɨɞɚ ɡɚ ɩɨɫɥɟɞɟɧ ɩɴɬ ɢ ɜɟɞɧɚɝɚ ɫɥɟɞ ɬɨɜɚ 
ɝɨ ɢɡɤɥɸɱɜɚ ɨɬ ɜɴɬɪɟɲɧɚɬɚ ɬɚɛɥɢɰɚ ɧɚ ɤɨɪɟɧɢɬɟ, ɫ ɤɨɟɬɨ ɬɨɣ ɫɬɚɜɚ 
ɤɚɧɞɢɞɚɬ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɨɬ РarbaРО МollОМtor. ɂɡɤɥɸɱɟɧɢɟ ɩɪɚɜɹɬ ɫɥɭɱɚɢɬɟ, 
ɤɨɝɚɬɨ ɤɨɞɴɬ ɟ ɤɨɦɩɢɥɢɪɚɧ ɫ /debug ɨɩɰɢɹ, ɤɨɹɬɨ ɩɪɟɞɨɬɜɪɚɬɹɜɚ ɩɨɱɢɫɬ- 
ɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɚ ɜ ɨɛɯɜɚɬ. Ɍɨɜɚ ɫɟ ɩɪɚɜɢ ɡɚ ɭɥɟɫɧɟɧɢɟ ɧɚ 
ɩɪɨɰɟɫɚ ɧɚ ɞɟɛɴɝɜɚɧɟ – ɜɫɟ ɩɚɤ ɩɪɢ ɬɪɚɫɢɪɚɧɟ ɧɚ ɤɨɞɚ ɛɢɯɦɟ ɢɫɤɚɥɢ ɞɚ 
ɦɨɠɟɦ ɞɚ ɫɥɟɞɢɦ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɚ ɜ ɨɛɯɜɚɬ ɜ 
ɞɚɞɟɧɢɹ ɦɨɦɟɧɬ. 
Аɥɝɨɪɢɬɴɦɴɬ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 
Кɨɝɚɬɨ РarbaРО МollОМtor ɡɚɩɨɱɜɚ ɫɜɨɹɬɚ ɪɚɛɨɬɚ, ɬɨɣ ɩɪɟɞɩɨɥɚɝɚ ɱɟ ɜɫɢɱɤɢ 
ɨɛɟɤɬɢ ɜ manaРОН СОap ɫɚ ɨɬɩɚɞɴɰɢ, ɬ.ɟ. ɱɟ ɧɢɤɨɣ ɨɬ ɤɨɪɟɧɢɬɟ ɧɟ ɫɨɱɢ 
ɤɴɦ ɨɛɟɤɬ ɨɬ ɩɚɦɟɬɬɚ. ɋɥɟɞ ɬɨɜɚ, ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 
ɡɚɩɨɱɜɚ ɞɚ ɨɛɯɨɠɞɚ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɢ ɞɚ ɫɬɪɨɢ ɝɪɚɮ ɧɚ 
ɨɛɟɤɬɢɬɟ, ɞɨɫɬɴɩɧɢ ɨɬ ɬɹɯ. 
ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɩɪɢɦɟɪɚ, ɩɨɤɚɡɚɧ ɧɚ ɫɥɟɞɜɚɳɚɬɚ ɮɢɝɭɪɚ. Ⱥɤɨ ɝɥɨɛɚɥɧɚ 
ɩɪɨɦɟɧɥɢɜɚ ɫɨɱɢ ɤɴɦ ɨɛɟɤɬ A ɨɬ manaРОН СОap, ɬɨ A ɳɟ ɫɟ ɞɨɛɚɜɢ ɤɴɦ 
ɝɪɚɮɚ. Ⱥɤɨ A ɫɴɞɴɪɠɚ ɭɤɚɡɚɬɟɥ ɤɴɦ C, ɚ ɬɨɣ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɤɴɦ ɨɛɟɤɬɢɬɟ 
D ɢ F, ɜɫɢɱɤɢ ɬɟ ɫɴɳɨ ɫɬɚɜɚɬ ɱɚɫɬ ɨɬ ɝɪɚɮɚ. Ɍɚɤɚ РarbaРО МollОМtor ɨɛɯɨɠɞɚ 
ɪɟɤɭɪɫɢɜɧɨ ɜ ɞɴɥɛɨɱɢɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɞɨɫɬɴɩɧɢ ɨɬ ɝɥɨɛɚɥɧɚɬɚ ɩɪɨɦɟɧ- 
ɥɢɜɚ A: 
Кɨɝɚɬɨ ɩɪɢɤɥɸɱɢ ɫ ɩɨɫɬɪɨɹɜɚɧɟɬɨ ɧɚ ɬɨɡɢ ɤɥɨɧ ɨɬ ɝɪɚɮɚ, РarbaРО МollОМtor 
ɩɪɟɦɢɧɚɜɚ ɤɴɦ ɫɥɟɞɜɚɳɢɹ ɤɨɪɟɧ ɢ ɨɛɯɨɠɞɚ ɜɫɢɱɤɢ ɞɨɫɬɴɩɧɢ ɨɬ ɧɟɝɨ 
ɨɛɟɤɬɢ. ȼ ɧɚɲɢɹ ɫɥɭɱɚɣ ɤɴɦ ɝɪɚɮɚ ɳɟ ɛɴɞɟ ɞɨɛɚɜɟɧ ɨɛɟɤɬ E. Ⱥɤɨ ɩɨ ɜɪɟɦɟ 
ɧɚ ɪɚɛɨɬɚɬɚ РarbaРО МollОМtor ɫɟ ɨɩɢɬɚ ɞɚ ɞɨɛɚɜɢ ɤɴɦ ɝɪɚɮɚ ɨɛɟɤɬ, ɤɨɣɬɨ 
ɜɟɱɟ ɟ ɛɢɥ ɞɨɛɚɜɟɧ, ɬɨɣ ɫɩɢɪɚ ɨɛɯɨɠɞɚɧɟɬɨ ɧɚ ɬɚɡɢ ɱɚɫɬ ɨɬ ɤɥɨɧɚ. Ɍɨɜɚ ɫɟ 
ɩɪɚɜɢ ɫ ɞɜɟ ɰɟɥɢ: 
- ɡɧɚɱɢɬɟɥɧɨ ɫɟ ɭɜɟɥɢɱɚɜɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ, ɬɴɣ ɤɚɬɨ ɧɟ ɫɟ ɩɪɟɦɢ- 
ɧɚɜɚ ɩɪɟɡ ɞɚɞɟɧ ɧɚɛɨɪ ɨɬ ɨɛɟɤɬɢ ɩɨɜɟɱɟ ɨɬ ɜɟɞɧɴɠ; 
- ɩɪɟɞɨɬɜɪɚɬɹɜɚ ɫɟ ɩɨɩɚɞɚɧɟɬɨ ɜ ɛɟɡɤɪɚɟɧ ɰɢɤɴɥ, ɚɤɨ ɫɴɳɟɫɬɜɭɜɚɬ 
ɰɢɤɥɢɱɧɨ ɫɜɴɪɡɚɧɢ ɨɛɟɤɬɢ (ɧɚɩɪɢɦɟɪ A ɫɨɱɢ ɤɴɦ B, B ɤɴɦ C, C ɤɴɦ D 



ɢ D ɨɛɪɚɬɧɨ ɤɴɦ A). 
ɋɥɟɞ ɨɛɯɨɠɞɚɧɟɬɨ ɧɚ ɜɫɢɱɤɢ ɤɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ, Ƚɪɚɮɴɬ ɫɴɞɴɪɠɚ 
ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɩɨ ɧɹɤɚɤɴɜ ɧɚɱɢɧ ɫɚ ɞɨɫɬɴɩɧɢ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ. ȼ 
ɩɨɫɨɱɟɧɢɹ ɧɚ ɮɢɝɭɪɚɬɚ ɩɪɢɦɟɪ, ɬɨɜɚ ɫɚ ɨɛɟɤɬɢɬɟ A, C, D, E ɢ F. 

ȼɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɱɚɫɬ ɨɬ ɬɨɡɢ ɝɪɚɮ, ɧɟ ɫɚ ɞɨɫɬɴɩɧɢ ɢ ɫɥɟɞɨɜɚ- 
ɬɟɥɧɨ ɫɟ ɫɱɢɬɚɬ ɡɚ ɨɬɩɚɞɴɰɢ. ȼ ɧɚɲɢɹ ɩɪɢɦɟɪ ɬɨɜɚ ɫɚ ɨɛɟɤɬɢɬɟ B, G, H ɢ I. 
ɋɥɟɞ ɢɞɟɧɬɢɮɢɰɢɪɚɧɟɬɨ ɧɚ ɞɨɫɬɴɩɧɢɬɟ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ ɨɛɟɤɬɢ, РarbaРО 
МollОМtor ɩɪɟɦɢɧɚɜɚ ɩɪɟɡ ɯɢɣɩɚ, ɬɴɪɫɟɣɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɧɢ ɛɥɨɤɨɜɟ ɨɬ 
ɨɬɩɚɞɴɰɢ, ɤɨɢɬɨ ɜɟɱɟ ɫɟ ɫɦɹɬɚɬ ɡɚ ɫɜɨɛɨɞɧɨ ɩɪɨɫɬɪɚɧɫɬɜɨ. Кɨɝɚɬɨ ɬɚɤɚɜɚ 
ɨɛɥɚɫɬ ɫɟ ɧɚɦɟɪɢ, ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɧɚɦɢɪɚɳɢ ɫɟ ɧɚɞ ɧɟɹ ɫɟ ɩɪɢɞɜɢɠɜɚɬ 
ɧɚɞɨɥɭ ɜ ɩɚɦɟɬɬɚ, ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚ ɫɬɚɧɞɚɪɬɧɚɬɚ ɮɭɧɤɰɢɹ mОmМpв(…). 
Кɪɚɣɧɢɹɬ ɪɟɡɭɥɬɚɬ ɟ, ɱɟ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɨɰɟɥɟɥɢ ɩɪɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ 
РarbaРО МollОМtor, ɫɟ ɪɚɡɩɨɥɚɝɚɬ ɜ ɞɨɥɧɚɬɚ ɱɚɫɬ ɧɚ ɯɢɣɩɚ, ɚ NextObjPtr ɫɟ 
ɭɫɬɚɧɨɜɹɜɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɫɥɟɞ ɩɨɫɥɟɞɧɢɹ ɨɛɟɤɬ. Фɢɝɭɪɚɬɚ ɩɨɤɚɡɜɚ ɫɴɫ- 
ɬɨɹɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɫɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟ ɧɚ ɪɚɛɨɬɚɬɚ ɧɚ РarbaРО 
collector. 
ɉɨɤɨɥɟɧɢɹ ɩɚɦɟɬ 
ɉɨɤɨɥɟɧɢɹɬɚ (РОnОratТons) ɫɚ ɦɟɯɚɧɢɡɴɦ ɜ РarbaРО 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. ȼɦɟɫɬɨ ɞɚ ɨɛɯɨɠɞɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ ɨɬ 
ɯɢɣɩɚ, РarbaРО МollОМtor ɨɛɯɨɠɞɚ ɫɚɦɨ ɱɚɫɬ ɨɬ ɬɹɯ, ɤɥɚɫɢɮɢɰɢɪɚɣɤɢ ɝɢ ɩɨ 
ɨɩɪɟɞɟɥɟɧ ɩɪɢɡɧɚɤ. ȼ 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 РarbaРО МollОМtor. 
ɉɨɤɨɥɟɧɢɟ 0 
Кɨɝɚɬɨ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɟ ɫɬɚɪɬɢɪɚ, ɩɴɪɜɨɧɚɱɚɥɧɨ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɧɟ 
ɫɴɞɴɪɠɚ ɧɢɤɚɤɜɢ ɨɛɟɤɬɢ. ȼɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɟ ɫɴɡɞɚɜɚɬ, ɫɬɚɜɚɬ ɱɚɫɬ ɨɬ 
ɉɨɤɨɥɟɧɢɟ 0. Кɚɡɚɧɨ ɧɚɤɪɚɬɤɨ ɉɨɤɨɥɟɧɢɟ 0 ɫɴɞɴɪɠɚ ɧɨɜɨɫɴɡɞɚɞɟɧɢɬɟ 
ɨɛɟɤɬɢ – ɬɟɡɢ, ɤɨɢɬɨ ɧɢɤɨɝɚ ɧɟ ɫɚ ɛɢɥɢ ɩɪɨɜɟɪɹɜɚɧɢ ɨɬ РarbaРО МollОctor. 
ɉɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɹɬɚ ɧɚ CLR ɫɟ ɨɩɪɟɞɟɥɹ ɩɪɚɝ ɡɚ ɪɚɡɦɟɪɚ ɧɚ ɉɨɤɨɥɟɧɢɟ 
0.Ⱦɚ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɟ ɩɪɢɥɨɠɟɧɢɟɬɨ ɢɫɤɚ ɞɚ ɫɴɡɞɚɞɟ ɧɨɜ ɨɛɟɤɬ, F. Ⱦɨɛɚɜɹ- 
ɧɟɬɨ ɧɚ ɬɨɡɢ ɨɛɟɤɬ ɛɢ ɩɪɟɞɢɡɜɢɤɚɥɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0. ȼ ɬɨɡɢ 
ɦɨɦɟɧɬ ɬɪɹɛɜɚ ɞɚ ɡɚɩɨɱɧɟ ɫɴɛɢɪɚɧɟ ɧɚ ɨɬɩɚɞɴɰɢ ɢ ɫɟ ɫɬɚɪɬɢɪɚ РarbaРО 
collector. 
ɉɨɱɢɫɬɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0 
GarbaРО 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 manaРОН 
СОap. Ⱦɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɫɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟɬɨ ɧɚ ɫɴɛɢɪɚ- 
ɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ ɢɡɝɥɟɠɞɚ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
ɋɟɝɚ ɨɰɟɥɟɥɢɬɟ ɩɪɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ РarbaРО МollОМtor ɨɛɟɤɬɢ ɫɬɚɜɚɬ ɱɚɫɬ 
ɨɬ ɉɨɤɨɥɟɧɢɟ 1 (ɡɚɳɨɬɨ ɫɚ ɨɰɟɥɟɥɢ ɩɪɢ ɟɞɧɨ ɩɪɟɦɢɧɚɜɚɧɟ ɧɚ РarbaРО 
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. ManaРОН СОap 
ɫɟɝɚ ɢɡɝɥɟɠɞɚ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: 
Ⱦɨɛɚɜɹɧɟɬɨ ɧɚ ɧɨɜ ɨɛɟɤɬ J, ɛɢ ɩɪɟɞɢɡɜɢɤɚɥɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 0, 



ɬɚɤɚ ɱɟ ɨɬɧɨɜɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɫɬɚɪɬɢɪɚ ɫɴɛɢɪɚɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ. Кɨɝɚɬɨ 
РarbaРО 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. Ⱦɚ ɩɪɟɞɩɨɥɨɠɢɦ ɱɟ ɬɨɣ ɟ 2MB. 
ȼ ɫɥɭɱɚɹ ɉɨɤɨɥɟɧɢɟ 1 ɧɟ ɟ ɞɨɫɬɢɝɧɚɥɨ ɩɪɚɝɚ ɫɢ, ɬɚɤɚ ɱɟ РarbaРО 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, РarbaРО 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 РarbaРО 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. ȼ 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. 
36. Ɏɢɧɚɥɢɡɚɰɢɹ ɜ .NET ɫɪɟɞɚ. 
Кɚɤɜɨ ɟ ɮɢɧɚɥɢɡɚɰɢɹ? 
ɇɚɤɪɚɬɤɨ, ɮɢɧɚɥɢɡɚɰɢɹɬɚ ɩɨɡɜɨɥɹɜɚ ɞɚ ɫɟ ɩɨɱɢɫɬɜɚɬ ɪɟɫɭɪɫɢ, ɫɜɴɪɡɚɧɢ ɫ 
ɞɚɞɟɧ ɨɛɟɤɬ, ɩɪɟɞɢ ɨɛɟɤɬɴɬ ɞɚ ɛɴɞɟ ɭɧɢɳɨɠɟɧ ɨɬ РarbaРО МollОМtor. 
Ɉɛɹɫɧɟɧɨ ɧɚɣ-ɩɪɨɫɬɨ, ɬɨɜɚ ɟ ɧɚɱɢɧ ɞɚ ɫɟ ɤɚɠɟ ɧɚ CLR "ɩɪɟɞɢ ɬɨɡɢ ɨɛɟɤɬ 
ɞɚ ɛɴɞɟ ɭɧɢɳɨɠɟɧ, ɬɪɹɛɜɚ ɞɚ ɫɟ ɢɡɩɴɥɧɢ ɟɬɨ ɬɨɡɢ ɤɨɞ". 
Ɂɚ ɞɚ ɟ ɜɴɡɦɨɠɧɨ ɬɨɜɚ, ɤɥɚɫɴɬ ɬɪɹɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚ ɫɩɟɰɢɚɥɟɧ ɦɟɬɨɞ, 
ɧɚɪɟɱɟɧ Finalize(). Кɨɝɚɬɨ РarbaРО МollОМtor ɭɫɬɚɧɨɜɢ, ɱɟ ɞɚɞɟɧ ɨɛɟɤɬ 
ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɬɨɣ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɨɛɟɤɬɴɬ 
ɞɟɮɢɧɢɪɚ Finalize() ɦɟɬɨɞ. Ⱥɤɨ ɬɨɜɚ ɟ ɬɚɤɚ, Finalize() ɫɟ ɢɡɩɴɥɧɹɜɚ ɢ 
ɧɚ ɩɨ-ɤɴɫɟɧ ɟɬɚɩ (ɧɚɣ-ɪɚɧɨ ɩɪɢ ɫɥɟɞɜɚɳɨɬɨ ɩɪɟɦɢɧɚɜɚɧɟ ɧɚ РarbaРО 
collector), ɨɛɟɤɬɴɬ ɫɟ ɭɧɢɳɨɠɚɜɚ. Ɍɨɡɢ ɩɪɨɰɟɫ ɳɟ ɛɴɞɟ ɪɚɡɝɥɟɞɚɧ ɞɟɬɚɣɥ- 
ɧɨ ɫɥɟɞ ɦɚɥɤɨ. Ɂɚɫɟɝɚ ɩɪɨɫɬɨ ɬɪɹɛɜɚ ɞɚ ɡɚɩɨɦɧɢɬɟ ɞɜɟ ɧɟɳɚ: 
- FТnalТгО() ɧɟ ɦɨɠɟ ɞɚ ɫɟ ɢɡɜɢɤɜɚ ɹɜɧɨ. Ɍɨɡɢ ɦɟɬɨɞ ɫɟ ɢɡɜɢɤɜɚ 
ɫɚɦɨ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, ɤɨɝɚɬɨ ɬɹ ɩɪɟɰɟɧɢ, ɱɟ 
ɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɨɬɩɚɞɴɤ. 
- ɇɚɣ-ɦɚɥɤɨ ɞɜɟ ɩɪɟɦɢɧɚɜɚɧɢɹ ɧɚ РarbaРО МollОМtor ɫɚ ɧɟɨɛɯɨɞɢɦɢ ɡɚ 
ɞɚ ɫɟ ɭɧɢɳɨɠɢ ɨɛɟɤɬ, ɞɟɮɢɧɢɪɚɳ Finalize() ɦɟɬɨɞ. ɉɪɢ ɩɴɪɜɨɬɨ ɫɟ 
ɭɫɬɚɧɨɜɹɜɚ ɱɟ ɨɛɟɤɬɴɬ ɩɨɞɥɟɠɢ ɧɚ ɭɧɢɳɨɠɟɧɢɟ ɢ ɫɟ ɢɡɩɴɥɧɹɜɚ 
ɮɢɧɚɥɢɡɚɬɨɪɴɬ, ɚ ɩɪɢ ɜɬɨɪɨɬɨ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ ɢ ɡɚɟɬɚɬɚ ɨɬ ɨɛɟɤɬɚ 
ɩɚɦɟɬ. ȼɫɴɳɧɨɫɬ ɜ ɪɟɚɥɧɢɹ ɠɢɜɨɬ ɩɨɱɬɢ ɜɢɧɚɝɢ ɫɚ ɧɟɨɛɯɨɞɢɦɢ 
ɩɨɜɟɱɟ ɨɬ ɞɜɟ ɫɴɛɢɪɚɧɢɹ ɧɚ РarbaРО МollОМtor ɩɨɪɚɞɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ 
ɧɚ ɨɛɟɤɬɚ ɜ ɩɨ-ɝɨɪɧɨ ɩɨɤɨɥɟɧɢɟ. 

37 Ɇɨɞɟɥ ɧɚ ɹɜɧɚ ɮɢɧɚɥɢɡɚɰɢɹ ɜ .NET ɫɪɟɞɚ.ɂɧɬɟɝɪɢɪɚɧɟ ɧɚ FТnalТгО() ɢ DТsposО() 
Кɨɝɚɬɨ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɨɛɟɤɬ, CLR ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɬɢɩɴɬ ɞɟɮɢɧɢɪɚ 
Finalize() ɦɟɬɨɞ ɢ ɚɤɨ ɬɨɜɚ ɟ ɬɚɤɚ, ɫɥɟɞ ɫɴɡɞɚɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ ɜ ɞɢɧɚ- 
ɦɢɱɧɚɬɚ ɩɚɦɟɬ (ɧɨ ɩɪɟɞɢ ɢɡɜɢɤɜɚɧɟɬɨ ɧɚ ɧɟɝɨɜɢɹ ɤɨɧɫɬɪɭɤɬɨɪ), ɭɤɚɡɚɬɟɥ 
ɤɴɦ ɨɛɟɤɬɚ ɫɟ ɞɨɛɚɜɹ ɤɴɦ FТnalТгatТon lТst. Ɍɚɤɚ FТnalТгatТon lТst ɫɴɞɴɪɠɚ 
ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɜɫɢɱɤɢ ɨɛɟɤɬɢ ɜ ɯɢɣɩɚ, ɤɨɢɬɨ ɬɪɹɛɜɚ ɞɚ ɛɴɞɚɬ ɮɢɧɚɥɢɡɢ- 
ɪɚɧɢ (ɢɦɚɬ Finalize() ɦɟɬɨɞɢ), ɧɨ ɜɫɟ ɨɳɟ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ 
(ɢɥɢ ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚɬ, ɧɨ ɨɳɟ ɧɟ ɫɚ ɩɪɨɜɟɪɟɧɢ ɨɬ РarbaРО МollОМtor). 
ɋɴɡɞɚɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬ, ɩɨɞɞɴɪɠɚɳ ɮɢɧɚɥɢɡɚɰɢɹ ɢɡɢɫɤɜɚ 
ɟɞɧɚ ɞɨɩɴɥɧɢɬɟɥɧɚ ɨɩɟɪɚɰɢɹ ɨɬ ɫɬɪɚɧɚ ɧɚ CLR – ɩɨɫɬɚ- 
ɜɹɧɟɬɨ ɧɚ ɭɤɚɡɚɬɟɥ ɜɴɜ FТnalТгatТon lТst ɢ ɫɥɟɞɨɜɚɬɟɥɧɨ 
ɨɬɧɟɦɚ ɢ ɦɚɥɤɨ ɩɨɜɟɱɟ ɜɪɟɦɟ. 



ȼɡɚɢɦɨɞɟɣɫɬɜɢɟɬɨ ɧɚ РarbaРО МollОМtor ɫ ɨɛɟɤɬɢɬɟ, ɧɭɠɞɚɟɳɢ ɫɟ ɨɬ ɮɢɧɚ- 
ɥɢɡɚɰɢɹ, ɟ ɬɜɴɪɞɟ ɢɧɬɟɪɟɫɧɨ. ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɫɥɟɞɧɢɹ ɩɪɢɦɟɪ. 
Фɢɝɭɪɚɬɚ ɩɨ-ɞɨɥɭ ɩɨɤɚɡɜɚ ɨɩɪɨɫɬɟɧɚ ɫɯɟɦɚ ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱ- 
ɧɚɬɚ ɩɚɦɟɬ ɬɨɱɧɨ ɩɪɟɞɢ ɞɚ ɡɚɩɨɱɧɟ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ. ȼɢɠɞɚɦɟ ɱɟ 
ɯɢɣɩɴɬ ɫɴɞɴɪɠɚ ɬɪɢ ɨɛɟɤɬɚ – A, B ɢ C. ɇɟɤɚ ɜɫɢɱɤɢ ɬɟ ɫɚ ɨɬ ɉɨɤɨɥɟɧɢɟ 0. 
Ɉɛɟɤɬ A ɜɫɟ ɨɳɟ ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɬɚɤɚ ɱɟ ɬɨɣ ɳɟ ɨɰɟɥɟɟ ɩɪɢ 
ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ РarbaРО МollОМtor. Ɉɛɟɤɬɢ B ɢ C, ɨɛɚɱɟ, ɫɚ ɧɟɞɨɫɬɴɩɧɢ ɨɬ 
ɤɨɪɟɧɢɬɟ ɢ ɫɟ ɨɩɪɟɞɟɥɹɬ ɨɬ РarbaРО МollОМtor-a ɤɚɬɨ ɨɬɩɚɞɴɰɢ. 

ɂ ɬɚɤɚ, РarbaРО МollОМtor ɩɴɪɜɨ ɨɩɪɟɞɟɥɹ ɨɛɟɤɬ B ɤɚɬɨ ɧɟɞɨɫɬɴɩɟɧ ɢ 
ɫɥɟɞɨɜɚɬɟɥɧɨ – ɩɨɞɥɟɠɚɳ ɧɚ ɩɨɱɢɫɬɜɚɧɟ. ɋɥɟɞ ɬɨɜɚ ɭɤɚɡɚɬɟɥɹɬ ɤɴɦ ɨɛɟɤɬ 
B ɫɟ ɢɡɬɪɢɜɚ ɨɬ FТnalТгatТon lТst ɢ ɫɟ ɞɨɛɚɜɹ ɤɴɦ ɨɩɚɲɤɚɬɚ FrОaМСablО. ȼ 
ɬɨɡɢ ɦɨɦɟɧɬ ɨɛɟɤɬɴɬ ɫɟ ɫɴɠɢɜɹɜɚ, ɬ.ɟ. ɬɨɣ ɫɟ ɞɨɛɚɜɹ ɤɴɦ ɝɪɚɮɚ ɧɚ 
ɞɨɫɬɴɩɧɢɬɟ ɨɛɟɤɬɢ ɢ ɜɟɱɟ ɧɟ ɫɟ ɫɱɢɬɚ ɡɚ ɨɬɩɚɞɴɤ. GarbaРО МollОМtor 
ɩɪɟɧɚɪɟɠɞɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. ɉɪɢ ɬɨɜɚ ɨɛɟɤɬ B ɫɟ ɬɪɟɬɢɪɚ ɤɚɤɬɨ ɜɫɟɤɢ 
ɞɪɭɝ ɞɨɫɬɴɩɟɧ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ ɨɛɟɤɬ, ɜ ɧɚɲɢɹ ɩɪɢɦɟɪ – ɨɛɟɤɬ A. 
ɋɥɟɞ ɬɨɜɚ CLR ɫɬɚɪɬɢɪɚ ɫɩɟɰɢɚɥɧɚ ɧɢɲɤɚ ɫ ɜɢɫɨɤ ɩɪɢɨɪɢɬɟɬ, ɤɨɹɬɨ ɡɚ 
ɜɫɟɤɢ ɡɚɩɢɫ ɜɴɜ FrОaМСablО quОuО ɢɡɩɴɥɧɹɜɚ Finalize() ɦɟɬɨɞɚ ɧɚ ɫɴɨɬ- 
ɜɟɬɧɢɹ ɨɛɟɤɬ ɢ ɫɥɟɞ ɬɨɜɚ ɢɡɬɪɢɜɚ ɡɚɩɢɫɚ ɨɬ ɨɩɚɲɤɚɬɚ. 
ɉɪɢ ɫɥɟɞɜɚɳɨɬɨ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 1 ɨɬ РarbaРО МollОМtor, ɨɛɟɤɬ B 
ɳɟ ɛɴɞɟ ɬɪɟɬɢɪɚɧ ɤɚɬɨ ɧɟɞɨɫɬɴɩɟɧ (ɡɚɳɨɬɨ ɡɚɩɢɫɴɬ ɜɟɱɟ ɟ ɢɡɬɪɢɬ ɨɬ FrОaМСablО quОuО ɢ ɧɢɤɨɣ ɨɬ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɧɟ ɫɨɱɢ ɤɴɦ
ɨɛɟɤɬɚ) ɢ ɩɚɦɟɬɬɚ, ɡɚɟɦɚɧɚ ɨɬ ɧɟɝɨ ɳɟ ɛɴɞɟ ɨɫɜɨɛɨɞɟɧɚ. Ɂɚɛɟɥɟɠɟɬɟ, ɱɟ 
ɬɴɣ ɤɚɬɨ ɨɛɟɤɬɴɬ ɜɟɱɟ ɟ ɜ ɩɨ-ɜɢɫɨɤɨ ɩɨɤɨɥɟɧɢɟ, ɩɪɟɞɢ ɬɨɜɚ ɞɚ ɫɟ ɫɥɭɱɢ ɟ 
ɜɴɡɦɨɠɧɨ ɞɚ ɦɢɧɚɬ ɨɳɟ ɧɹɤɨɥɤɨ ɩɪɟɦɢɧɚɜɚɧɢɹ ɧɚ РarbaРО МollОМtor, 

ɂɧɬɟɪɮɟɣɫɴɬ IDisposable ɫɟ ɩɪɟɩɨɪɴɱɜɚ ɨɬ MТМrosoПt ɜ ɬɟɡɢ ɫɥɭɱɚɢ, ɜ 
ɤɨɢɬɨ ɢɫɤɚɬɟ ɞɚ ɝɚ51.NET FramОаorФ ɢ ɫɢɫɬɟɦɚɬɚ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɨɛɳɢ ɬɢɩɨɜɟ. Ɍɢɩɨɜɟɬɟ ɜ CLR. 
CLR ɩɨɞɞɴɪɠɚ ɦɧɨɝɨ ɟɡɢɰɢ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ. Ɂɚ 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 ɬɹɯ. ȼɫɢɱɤɢ .NET ɟɡɢɰɢ ɢɡɩɨɥɡɜɚɬ ɬɢɩɨɜɟɬɟ 
ɨɬ CTS. Ɂɚ ɜɫɟɤɢ ɬɢɩ ɜ ɞɚɞɟɧ .NET ɟɡɢɤ ɢɦɚ ɧɹɤɚɤɜɨ ɫɴɨɬɜɟɬɫɬɜɢɟ ɜ CTS, ɦɚɤɚɪ ɱɟ ɩɨɧɹɤɨɝɚ ɬɨɜɚ ɫɴɨɬɜɟɬ-ɫɬɜɢɟ ɧɟ ɟ ɞɢɪɟɤɬɧɨ. Ɉɛɪɚɬɧɨɬɨ ɧɟ ɟ ɜɹɪɧɨ –
ɫɴɳɟɫɬɜɭɜɚɬ CTS ɬɢɩɨɜɟ, ɤɨɢɬɨ ɧɟ ɫɟ ɩɨɞɞɴɪɠɚɬ ɨɬ ɧɹɤɨɢ .NET ɟɡɢɰɢ.  ɉɨ ɢɞɟɹ 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 ɧɹɤɨɢ ɬɢɩɨɜɟ ɞɚɧɧɢ ɫɜɴɪ-ɡɚɧɢ ɫ ɈɈɉ (ɧɚɩɪɢɦɟɪ ɤɥɚɫɨɜɟ ɢ ɢɧɬɟɪɮɟɣɫɢ).  
Ɍɢɩɨɜɟɬɟ ɞɚɧɧɢ ɜ CTS ɛɢɜɚɬ ɧɚɣ-ɪɚɡɧɨɨɛɪɚɡɧɢ:  
- ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ (prТmТtТvО tвpОs – Тnt, Пloat, bool, МСar, …)  
- ɢɡɛɪɨɟɧɢ ɬɢɩɨɜɟ (Оnums)  
- ɤɥɚɫɨɜɟ (МlassОs)  
- ɫɬɪɭɤɬɭɪɢ (struМts)  
- ɢɧɬɟɪɮɟɣɫɢ (ТntОrПaМОs)  
- ɞɟɥɟɝɚɬɢ (НОlОРatОs)  
- ɦɚɫɢɜɢ (arraвs)  
- ɭɤɚɡɚɬɟɥɢ (poТntОrs)  
 
ȼɫɢɱɤɢ ɬɟɡɢ ɬɢɩɨɜɟ ɩɨɜɟɱɟ ɢɥɢ ɩɨ-ɦɚɥɤɨ ɜɟɱɟ ɫɚ ɧɢ ɩɨɡɧɚɬɢ ɨɬ ɟɡɢɤɚ C#, ɧɨ ɜɫɴɳɧɨɫɬ ɬɟ ɫɚ ɱɚɫɬ ɨɬ CTS. ȿɡɢɤɴɬ C# ɢ ɞɪɭɝɢɬɟ .NET ɟɡɢɰɢ ɢɡɩɨɥɡɜɚɬ CTS 
ɬɢɩɨɜɟɬɟ ɢ ɢɦ ɫɴɩɨɫɬɚɜɹɬ ɡɚɩɚɡɟɧɢ ɞɭɦɢ ɫɴɝɥɚɫɧɨ ɫɜɨɹ ɫɢɧɬɚɤɫɢɫ. ɇɚɩɪɢɦɟɪ ɬɢɩɴɬ System.Int32 ɨɬ CTS ɫɴɨɬɜɟɬɫɬɜɚ ɧɚ ɬɢɩɚ in ɜ C#, ɚ ɬɢɩɴɬ 
System.String – ɧɚ ɬɢɩɚ string.ɪɚɧɬɢɪɚɬɟ ɦɨɦɟɧɬɚɥɧɨ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɪɟɫɭɪɫɢɬɟ (ɜɟɱɟ ɡɧɚɟɬɟ, ɱɟ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ Finalize() ɧɟ ɝɨ ɝɚɪɚɧɬɢɪɚ).
ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ IDisposable ɫɟ ɫɴɫɬɨɢ ɜ ɢɦɩɥɟɦɟɧɬɢɪɚɧɟɬɨ ɧɚ ɢɧɬɟɪɮɟɣɫɚ ɨɬ ɤɥɚɫɚ, ɤɨɣɬɨ ɨɛɜɢɜɚ ɧɹɤɚɤɴɜ ɧɟɭɩɪɚɜɥɹɜɚɧ ɪɟɫɭɪɫ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ 
ɪɟɫɭɪɫɚ ɩɪɢ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞɚ Dispose().n 

52.ɋɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ. ɋɬɚɧɞɚɪɬɧɢ ɢ usОr-defined. 
ɋɬɨɣɧɨɫɬɧɢ ɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ  
ȼ CTS ɫɟ ɩɨɞɞɴɪɠɚɬ ɞɜɟ ɨɫɧɨɜɧɢ ɤɚɬɟɝɨɪɢɢ ɬɢɩɨɜɟ: ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ (valuО tвpОs) ɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ (referОnМО tвpОs). 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. ɉɨ- ɧɚɬɚɬɴɤ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɩɨɞɪɨɛɧɨ ɪɚɡɥɢɤɢɬɟ ɦɟɠɞɭ ɫɬɨɣɧɨɫɬɧɢɬɟ ɢ ɪɟɮɟ ɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ 
ɨɫɨɛɟɧɨɫɬɢɬɟ ɩɪɢ ɬɹɯɧɨɬɨ ɢɡɩɨɥɡɜɚɧɟ. 

ɋɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ (valuО tвpОs)  



ɋɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ (ɬɢɩɨɜɟ ɩɨ ɫɬɨɣɧɨɫɬ) ɫɚ ɩɨɜɟɱɟɬɨ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ (int, float, bool, char ɢ ɞɪ.), ɫɬɪɭɤɬɭɪɢɬɟ (struct ɜ C#) ɢ ɢɡɛɪɨɟɧɢɬɟ ɬɢɩɨɜɟ (
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.  
ɋɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɩɚɦɟɬɬɚ  
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). Ɂɚɞɟ-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. Ⱥɤɨ, ɨɛɚɱɟ, ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ (ɧɚɩɪɢɦɟɪ ɫɬɪɭɤɬɭɪɚ) ɫɴɞɴɪɠɚ ɤɚɬɨ ɱɥɟɧ-ɞɚɧɧɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ, ɫɬɨɣɧɨɫɬɢɬɟ ɢɦ ɳɟ ɫɟ ɡɚɩɢ ɲɚɬ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ.  
ɋɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɧɚɫɥɟɞɹɜɚɬ SвstОm.ValuОTвpО  
CLR ɫɟ ɝɪɢɠɢ ɜɫɢɱɤɢ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ ɞɚ ɧɚɫɥɟɞɹɜɚɬ ɫɢɫɬɟɦɧɢɹ ɬɢɩ System.ValueType. ȼɫɢɱɤɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɧɟ ɧɚɫɥɟɞɹɜɚɬ Va ɫɚ ɪɟɮɟɪɟɧɬɧɢ 
ɬɢɩɨɜɟ, ɬ.ɟ. ɪɟɚɥɧɨ ɫɚ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ (ɚɞɪɟɫɢ ɜ ɩɚɦɟɬɬɚ). 

ɉɪɟɞɚɜɚɧɟ ɧɚ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ  
ɉɪɢ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞ ɫɬɨɣɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɫɟ ɩɨɞɚɜɚɬ ɩɨ ɫɬɨɣɧɨɫɬ, ɬ.ɟ. ɩɪɟɞɚɜɚ ɫɟ ɤɨɩɢɟ ɨɬ ɬɹɯ. ɉɪɢ 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. Ⱥɤɨ 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 ɢ , ɤɨɢɬɨ ɳɟ 
ɪɚɡɝɥɟɞɚɦɟ ɩɨ-ɧɚɬɚɬɴɤ ɜ ɫɥɟɞɜɚɳɢɬɟ ɬɟɦɢ. 

54.ɋɴɛɢɬɢɹ. Кɪɚɬɴɤ ɩɪɢɦɟɪ. 

ɋɴɛɢɬɢɹɬɚ ɦɨɝɚɬ ɞɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɤɚɬɨ ɫɴɨɛɳɟɧɢɹ ɡɚ ɧɚɫɬɴɩɜɚɧɟ ɧɚ ɧɹɤɚɤɜɨ ɞɟɣɫɬɜɢɟ. ȼ ɤɨɦɩɨɧɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɤɨɦɩɨɧɟɧ ɬɢɬɟ 
ɢɡɩɪɚɳɚɬ ɫɴɛɢɬɢɹ (ОvОnts) ɤɴɦ ɫɜɨɹ ɩɪɢɬɟɠɚɬɟɥ ɡɚ ɞɚ ɝɨ ɭɜɟɞɨɦɹɬ ɡɚ ɧɚɫɬɴɩɜɚɧɟɬɨ ɧɚ ɢɧɬɟɪɟɫɧɚ ɡɚ ɧɟɝɨ ɫɢɬɭɚɰɢɹ. Ɍɨɡɢ 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. 

ɂɡɩɪɚɳɚɱɢ ɢ ɩɨɥɭɱɚɬɟɥɢ  
Ɉɛɟɤɬɴɬ, ɤɨɣɬɨ ɩɪɟɞɢɡɜɢɤɜɚ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ ɫɟ ɧɚɪɢɱɚ ɢɡɩɪɚɳɚɱ ɧɚ ɫɴɛɢɬɢɟɬɨ (ОvОnt sОnНОr). Ɉɛɟɤɬɴɬ, ɤɨɣɬɨ ɩɨɥɭɱɚɜɚ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ ɫɟ ɧɚɪɢɱɚ 
ɩɨɥɭɱɚɬɟɥ ɧɚ ɫɴɛɢɬɢɟɬɨ (ОvОnt rОМОТvОr). Ɂɚ ɞɚ ɦɨɝɚɬ ɞɚ ɩɨɥɭɱɚɜɚɬ ɞɚɞɟɧɨ ɫɴɛɢɬɢɟ, ɩɨɥɭɱɚɬɟɥɢɬɟ ɦɭ ɬɪɹɛɜɚ ɩɪɟɞɢ ɬɨɜɚ ɞɚ ɫɟ ɚɛɨɧɢɪɚɬ ɡɚ ɧɟɝɨ 
(subscribe for 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 (МouplТnР) ɦɟɠɞɭ ɨɬɞɟɥɧɢɬɟ ɤɨɦɩɨɧɟɧɬɢ ɧɚ ɩɪɨɝɪɚɦɚɬɚ. 
ɋɴɛɢɬɢɹɬɚ ɜ .NET FramОаorФ  
ȼ 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. Ɍɟɡɢ ɦɟɬɨɞɢ 
ɨɛɢɤɧɨɜɟɧɨ ɫɟ ɧɚɪɢɱɚɬ ɨɛɪɚɛɨɬɱɢɰɢ ɧɚ ɫɴɛɢɬɢɟɬɨ. Ⱦɟɥɟɝɚ-ɬɴɬ ɟ multТМast 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. Ɍɨɜɚ ɨɡɧɚɱɚɜɚ, ɱɟ ɫɚɦɨ ɤɥɚɫɴɬ, ɜ ɤɨɣɬɨ ɫɟ ɞɟɮɢɧɢɪɚ ɫɴɛɢɬɢɟ, ɦɨɠɟ ɞɚ 
ɩɪɟɞɢɡɜɢɤɚ ɬɨɜɚ ɫɴɛɢɬɢɟ. Ɍɨɜɚ ɟ ɧɚɥɨɠɢɬɟɥɧɨ, ɡɚ ɞɚ ɫɟ ɫɩɚɡɢ ɲɚɛɥɨɧɴɬ ɧɚ ɉɭɛɥɢɤɭɜɚɳ/Ⱥɛɨɧɚɬɢ – 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 (boбОН tвpОs). ɉɪɨɛɥɟɦɢ ɫ ɞɨɫɬɴɩɚ. 
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).  
ȼ .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. Ɍɨɜɚ 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 (boбТnР) ɧɚ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ  
Ɉɩɚɤɨɜɚɧɟɬɨ (boбТnР) ɟ ɞɟɣɫɬɜɢɟ, ɤɨɟɬɨ ɩɪɟɨɛɪɚɡɭɜɚ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ ɜ ɪɟɮɟɪɟ 
ɧɰɢɹ ɤɴɦ ɨɩɚɤɨɜɚɧɚ ɫɬɨɣɧɨɫɬ. Ɍɨ ɫɟ ɢɡɜɴɪɲɜɚ, ɤɨɝɚɬɨ ɟ ɧɟɨɛɯɨ-ɞɢɦɨ ɞɚ ɫɟ ɩɪɟɨɛɪɚɡɭɜɚ ɫɬɨɣɧɨɫɬɟɧ 
ɬɢɩ ɤɴɦ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ Int32 ɤɴɦ Object: int i = 5;  
objОМt obj = Т; // Т 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. Ɂɚ 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.Ɋɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ. 



Ɋɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ (ɬɢɩɨɜɟ ɩɨ ɪɟɮɟɪɟɧɰɢɹ) ɫɚ ɭɤɚɡɚɬɟɥɢɬɟ, ɤɥɚɫɨɜɟɬɟ, ɢɧɬɟɪɮɟɣɫɢɬɟ, ɞɟɥɟɝɚɬɢɬɟ, ɦɚɫɢɜɢɬɟ ɢ ɨɩɚɤɨɜɚɧɢɬɟ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ. 
Фɢɡɢɱɟɫɤɢ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɭɤɚɡɚɬɟɥ ɤɴɦ ɫɬɨɣɧɨɫɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɨ ɡɚ CLR ɬɟ ɧɟ ɫɚ ɨɛɢɤɧɨɜɟɧɢ ɭɤɚɡɚɬɟɥɢ, ɚ ɫɩɟɰɢ ɚɥɧɢ 
ɬɢɩɨɜɨ-ɨɛɟɡɨɩɚɫɟɧɢ ɭɤɚɡɚɬɟɥɢ. Ɍɨɜɚ 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 ɫɴɳɢɹ ɬɢɩ ɢɥɢ ɧɟɝɨɜ ɧɚɫɥɟɞɧɢɤ). ȼ ɪɟɡɭɥɬɚɬ ɧɚ ɬɨɜɚ ɜ .NET ɟɡɢɰɢɬɟ ɝɪɟɲɤɢɬɟ ɨɬ ɧɟɩɪɚɜɢɥɧɚ ɪɚɛɨɬɚ ɫ ɬɢɩɨɜɟ ɫɚ ɫɢɥɧɨ 
ɧɚɦɚɥɟɧɢ.  
Ɋɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɩɚɦɟɬɬɚ  
ȼɫɢɱɤɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ (ɬ. ɧɚɪ. managed heap), ɤɨɹɬɨ ɫɟ ɤɨɧɬɪɨɥɢɪɚ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 
(РarbaРО МollОМtor). Ⱦɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɟ ɫɩɟɰɢɚɥɧɨ ɦɹɫɬɨ ɨɬ ɩɚɦɟɬɬɚ, ɡɚɞɟɥɟɧɨ ɨɬ CLR ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɞɚɧɧɢ, ɤɨɢɬɨ ɫɟ ɫɴɡɞɚɜɚɬ ɞɢɧɚɦɢɱɧɨ ɩɨ ɜɪɟɦɟ 
ɧɚ ɢɡɩɴɥɧɟɧɢɟɬɨ ɧɚ ɩɪɨɝɪɚɦɚɬɚ. Ɍɚɤɢɜɚ ɞɚɧɧɢ ɫɚ ɢɧɫɬɚɧɰɢɢɬɟ ɧɚ ɜɫɢɱɤɢ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ.  
Кɨɝɚɬɨ ɢɧɫɬɚɧɰɢɹ ɧɚ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɩɪɟɫɬɚɧɟ ɞɚ ɛɴɞɟ ɧɟɨɛɯɨɞɢɦɚ ɧɚ ɩɪɨɝɪɚɦɚɬɚ, ɬɹ ɫɟ ɭɧɢɳɨɠɚɜɚ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ (ɬ. ɧɚɪ. 
garbage collector).  
Кɨɝɚɬɨ ɢɧɫɬɚɧɰɢɪɚɦɟ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɫ ɨɩɟɪɚɬɨɪɚ new, CLR ɡɚɞɟɥɹ ɦɹɫɬɨ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɤɴɞɟɬɨ ɳɟ ɫɬɨɹɬ ɞɚɧɧɢɬɟ ɢ ɟɞɢɧ ɭɤɚɡɚɬɟɥ ɜ ɫɬɟɤɚ, ɤɨɣɬɨ 
ɫɴɞɴɪɠɚ ɚɞɪɟɫɚ ɧɚ ɡɚɞɟɥɟɧɨɬɨ ɦɹɫɬɨ. ȼɟɞɧɚɝɚ ɫɥɟɞ ɬɨɜɚ ɡɚɞɟɥɟɧɚɬɚ ɩɚɦɟɬ ɫɟ ɡɚɧɭɥɹɜɚ (ɨɫɜɟɧ ɚɤɨ ɩɪɨɝɪɚɦɢɫɬɴɬ ɧɟ ɢɧɢɰɢɚɥɢɡɢɪɚ ɡɚɞɟɥɟɧɚɬɚ 
ɩɪɨɦɟɧɥɢɜɚ, ɧɚɩɪɢɦɟɪ ɱɪɟɡ ɢɡɜɢɤɜɚɧɟ ɧɚ ɩɨɞɯɨɞɹɳ ɤɨɧɫɬɪɭɤɬɨɪ).  
Ⱥɤɨ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ (ɧɚɩɪɢɦɟɪ ɤɥɚɫ) ɫɴɞɴɪɠɚ ɱɥɟɧ-ɞɚɧɧɢ ɨɬ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ, ɬɟ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. Ⱥɤɨ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ ɫɴɞɴɪɠɚ ɱɥɟɧ
ɞɚɧɧɢ ɨɬ ɪɟɮɟɪɟɧɬɟɧ ɬɢɩ, ɜ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɫɟ ɡɚɞɟɥɹɬ ɭɤɚɡɚɬɟɥɢ (ɪɟɮɟɪɟɧɰɢɢ) ɡɚ ɬɹɯ, ɚ ɬɟɯɧɢɬɟ ɫɬɨɣɧɨɫɬɢ (ɚɤɨ ɧɟ ɫɚ null) ɫɴɳɨ ɫɟ ɡɚɞɟ ɥɹɬ ɫɴɳɨ ɜ 
ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɧɨ ɤɚɬɨ ɨɬɞɟɥɧɢ ɨɛɟɤɬɢ. 

Ɋɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ  
ɉɨɧɹɤɨɝɚ ɫɟ ɩɪɢɟɦɚ, ɱɟ ɡɚɞɟɥɹɧɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚ ɩɚɦɟɬ ɟ ɛɴɪɡɚ ɨɩɟɪɚɰɢɹ, ɡɚɳɨɬɨ ɜ ɬɟɤɭɳɚɬɚ ɪɟɚɥɢɡɚɰɢɹ (.NET FramОаork 1.1) ɮɢɡɢɱɟɫɤɢ ɫɟ ɢɦɩɥɟ
ɦɟɧɬɢɪɚ ɱɪɟɡ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɟɞɢɧ ɭɤɚɡɚɬɟɥ. Ɉɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ ɩɚɦɟɬ, ɨɛɚɱɟ, ɟ ɫɥɨɠɧɚ ɢ ɜɪɟɦɟɨɬɧɟɦɚɳɚ ɨɩɟɪɚɰɢɹ, ɤɨɹɬɨ ɫɟ ɢɡɜɴɪɲɜɚ ɨɬ ɜɪɟɦɟ ɧɚ 
ɜɪɟɦɟ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ (РarbaРО МollОМtor).  
Ⱥɤɨ ɢɡɱɢɫɥɢɦ ɫɪɟɞɧɨɬɨ ɜɪɟɦɟ, ɧɟɨɛɯɨɞɢɦɨ ɡɚ ɡɚɞɟɥɹɧɟ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɞɢɧɚɦɢɱɧɚ ɩɚɦɟɬ, ɫɟ ɨɤɚɡɜɚ, ɱɟ ɡɚɞɟɥɹɧɟɬɨ ɢ 
ɨɫɜɨɛɨɠɞɚɜɚɧ58.ɂɧɬɟɪɮɟɣɫɧɢ ɬɢɩɨɜɟ. ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɢɧɬɟɪɮɟɣɫɢ ɫɴɫ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ 
ɂɧɬɟɪɮɟɣɫɴɬ IComparablО  
Чɟɫɬɨ ɩɴɬɢ ɨɫɜɟɧ ɡɚ ɪɚɜɟɧɫɬɜɨ ɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɤɬɢɬɟ ɞɚ ɫɟ ɫɪɚɜɧɹɜɚɬ ɫɩɪɹɦɨ ɧɹɤɚɤɜɚ ɩɨɞɪɟɞɛɚ (ɧɚɩɪɢɦɟɪ ɥɟɤɫɢɤɨɝɪɚɮɫɤɚ ɡɚ ɧɢɡɨɜɟ ɢɥɢ ɩɨ ɝɨɥɟɦɢɧɚ 
ɡɚ ɱɢɫɥɨɜɢ ɬɢɩɨɜɟ). ȼ .NET FramОаork ɬɢɩɨɜɟɬɟ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɫɪɚɜɧɹɜɚɧɢ ɟɞɢɧ ɫ ɞɪɭɝ, ɬɪɹɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚɬ ɢɧɬɟɪɮɟɣɫɚ 
System.IComparable.  
ɂɧɬɟɪɮɟɣɫɴɬ ɞɟɮɢɧɢɪɚ ɟɞɢɧ-ɟɞɢɧɫɬɜɟɧ ɦɟɬɨɞ – CompareTo(object). Ɍɨɡɢ ɦɟɬɨɞ ɬɪɹɛɜɚ ɞɚ ɪɟɚɥɢɡɢɪɚ ɫɪɚɜɧɹɜɚɧɟɬɨ ɢ ɞɚ ɜɪɴɳɚ: 
- ɱɢɫɥɨ < 0 – ɚɤɨ ɩɨɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɩɨ-ɝɨɥɹɦ ɨɬ this ɢɧɫɬɚɧɰɢɹɬɚ  

- 0 – ɚɤɨ ɩɨɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɪɚɜɟɧ ɧɚ this ɢɧɫɬɚɧɰɢɹɬɚ  

- ɱɢɫɥɨ > 0 – ɚɤɨ ɩɨɞɚɞɟɧɢɹɬ ɨɛɟɤɬ ɟ ɩɨ-ɦɚɥɴɤ ɨɬ this ɢɧɫɬɚɧɰɢɹɬɚ  
 
IComparable ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ .NET FramОаork ɩɪɢ ɫɨɪɬɢɪɚɧɟ ɧɚ ɦɚɫɢɜɢ ɢ ɤɨɥɟɤɰɢɢ ɢ ɩɪɢ ɧɹɤɨɢ ɞɪɭɝɢ ɨɩɟɪɚɰɢɢ, ɢɡɢɫɤɜɚɳɢ ɫɪɚɜɧɟɧɢɟ ɩɨ ɝɨɥɟɦɢɧɚ. 
ɋɢɫɬɟɦɧɢ ɢɦɩɥɟɦɟɧɬɚɰɢɢ ɧɚ IComparablО  
IComparable ɟ ɢɦɩɥɟɦɟɧɬɢɪɚɧ ɨɬ ɦɧɨɝɨ ɫɢɫɬɟɦɧɢ .NET ɬɢɩɨɜɟ, ɤɚɬɨ ɧɚɩɪɢɦɟɪ ɨɬ ɩɪɢɦɢɬɢɜɧɢɬɟ ɫɬɨɣɧɨɫɬɧɢ ɬɢɩɨɜɟ System.Char

System.Single, System.Double, ɨɬ ɫɢɦɜɨɥɧɢɬɟ ɧɢɡɨɜɟ (System.String) ɢ ɨɬ ɢɡɛɪɨɟɧɢɬɟ ɬɢɩɨɜɟ (System.Enum). Ɍɨɜɚ ɭɥɟɫɧɹɜɚ ɪɚɡɪɚɛɨɬɱɢɰɢɬɟ ɩɪɢ 
ɜɫɟɤɢɞɧɟɜɧɚɬɚ ɢɦ ɪɚɛɨɬɚ ɢ ɱɟɫɬɨ ɩɴɬɢ ɢɦ ɫɩɟɫɬɹɜɚ ɢɡɥɢɲɧɢ ɭɫɢɥɢɹ. 

ɂɧɬɟɪɮɟɣɫɢɬɟ IEnumОrablО ɢ IEnumОrator  
ȼ ɩɪɨɝɪɚɦɢɪɚɧɟɬɨ ɫɟ ɫɪɟɳɚɬ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɫɴɞɴɪɠɚɬ ɦɧɨɝɨ ɧɚ ɛɪɨɣ ɢɧ-ɫɬɚɧɰɢɢ ɧɚ ɞɪɭɝɢ ɬɢɩɨɜɟ. Ɍɚɤɢɜɚ ɬɢɩɨɜɟ ɫɟ ɧɚɪɢɱɚɬ ɤɨɧɬɟɣɧɟɪɢ ɢɥɢ ɨɳɟ 
ɤɨɥɟɤɰɢɢ. Кɨɥɟɤɰɢɢ ɧɚɩɪɢɦɟɪ ɫɚ ɦɚɫɢɜɢɬɟ, ɡɚɳɨɬɨ ɫɴɞɴɪɠɚɬ ɦɧɨɝɨ ɧɚ ɛɪɨɣ ɟɞɧɚɤɜɢ ɟɥɟɦɟɧɬɢ.  
Чɟɫɬɨ ɩɴɬɢ ɫɟ ɧɚɥɚɝɚ ɞɚ ɫɟ ɨɛɯɨɞɹɬ ɜɫɢɱɤɢ ɟɥɟɦɟɧɬɢ ɧɚ ɞɚɞɟɧa ɤɨɥɟɤɰɢɹ. Ɂɚ ɞɚ ɫɬɚɜɚ ɬɨɜɚ ɩɨ ɫɬɚɧɞɚɪɬɟɧ ɧɚɱɢɧ, ɜ .NET FramОаork ɫɚ ɞɟɮɢɧɢɪɚɧɢ 
ɢɧɬɟɪɮɟɣɫɢɬɟ IEnumerable ɢ IEnumerator.  
ɂɧɬɟɪɮɟɣɫɴɬ IEnumОrablО  
ɂɧɬɟɪɮɟɣɫɴɬ System.IEnumerable ɫɟ ɢɦɩɥɟɦɟɧɬɢɪɚ ɨɬ ɤɨɥɟɤɰɢɢ ɢ ɞɪɭɝɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɩɨɞɞɴɪɠɚɬ ɨɩɟɪɚɰɢɹɬɚ "ɨɛɯɨɠɞɚɧɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ ɢɦ ɜ ɧɹɤɚɤɴɜ 
ɪɟɞ". Ɍɨɡɢ ɢɧɬɟɪɮɟɣɫ ɞɟɮɢɧɢɪɚ ɫɚɦɨ ɟɞɢɧ ɦɟɬɨɞ – ɦɟɬɨɞɴɬ GetEnumerator(). Ɍɨɣ ɜɪɴɳɚ ɢɬɟɪɚɬɨɪ (ɢɧɫɬɚɧɰɢɹ ɧɚ IEnumerator) ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ 
ɟɥɟɦɟɧɬɢɬɟ ɧɚ ɞɚɞɟɧɢɹ ɨɛɟɤɬ.  
Ɉɛɟɤɬɢɬɟ, ɩɨɞɞɴɪɠɚɳɢ IEnumerable ɢɧɬɟɪɮɟɣɫɚ, ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɹɬɚ foreach ɜ C# ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ ɜɫɢɱɤɢɬɟ ɢɦ ɟɥɟɦɟɧɬɢ. 
ɂɧɬɟɪɮɟɣɫɴɬ IEnumerable ɟ ɪɟɚɥɢɡɢɪɚɧ ɨɬ ɦɧɨɝɨ ɫɢɫɬɟɦɧɢ .NET ɬɢɩɨɜɟ, ɤɚɬɨ System.Array, System.String, ArrayList, Hashtabl

SortedList ɢ ɞɪ. ɫ ɰɟɥ ɞɚ ɫɟ ɭɥɟɫɧɢ ɪɚɛɨɬɚɬɚ ɫ ɬɹɯ. 

ɂɧɬɟɪɮɟɣɫɴɬ IEnumОrator  
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 ɬɟɤɭɳɢɹ ɟɥɟɦɟɧɬ.  

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

- Ɇɟɬɨɞ Reset() – ɩɪɟɦɟɫɬɜɚ ɢɬɟɪɚɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɩɪɟɞɢ ɩɴɪɜɢɹ ɟɥɟɦɟɧɬ (ɭɫɬɚɧɨɜɹɜɚ ɝɨ ɜ ɧɚɱɚɥɧɨ ɫɴɫɬɨɹɧɢɟ).  
 



ɟ ɧɚ ɫɬɨɣ-ɧɨɫɬɧɢɬɟ ɬɢɩɨɜɟ ɟ ɡɧɚɱɢɬɟɥɧɨ ɩɨ-ɛɴɪɡɨ ɨɬ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ. Кɨɝɚɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ ɟ ɜɚɠɧɚ ɡɚ ɧɚɲɚɬɚ ɫɢɫɬɟɦɚ, ɬɪɹɛɜɚ ɞɚ ɫɟ 
ɫɴɨɛɪɚɡɹ-ɜɚɦɟ ɫ ɨɫɨɛɟɧɨɫɬɢɬɟ ɧɚ ɫɬɨɣɧɨɫɬɧɢɬɟ ɢ ɪɟɮɟɪɟɧɬɧɢɬɟ ɬɢɩɨɜɟ ɢ ɧɚɱɢɧɚ, ɩɨ ɤɨɣɬɨ ɬɟ ɡɚɞɟɥɹɬ ɢ ɨɫɜɨɛɨɠɞɚɜɚɬ ɩɚɦɟɬ.  
Ƚɥɨɛɚɥɧɨ ɩɨɝɥɟɞɧɚɬɨ, ɧɟɳɚɬɚ ɨɤɨɥɨ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɜ .NET FramОаork ɫɚ ɞɨɫɬɚ ɤɨɦɩɥɟɤɫɧɢ, ɧɨ ɜ ɬɚɡɢ ɬɟɦɚ ɧɹɦɚ ɞɚ ɫɟ ɫɩɢɪɚɦɟ ɧɚ 
ɬɹɯ. ɉɨ-ɧɚɬɚɬɴɤ, ɜ ɬɟɦɚɬɚ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬɬɚ ɢ ɪɟɫɭɪɫɢɬɟ, ɳɟ ɢɦ ɨɛɴɪɧɟɦ ɫɩɟɰɢɚɥɧɨ ɜɧɢɦɚɧɢɟ. 

60.Ⱦɟɥɟɝɚɬɢ. Ⱦɟɮɢɧɢɪɚɧɟ, ɢɡɩɨɥɡɜɚɧɟ. 
Ⱦɟɥɟɝɚɬɢɬɟ ɫɚ ɪɟɮɟɪɟɧɬɧɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɨɩɢɫɜɚɬ ɫɢɝɧɚɬɭɪɚɬɚ ɧɚ ɞɚɞɟɧ ɦɟɬɨɞ (ɛɪɨɹ, ɬɢɩɚ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨɫɬɬɚ ɧɚ ɩɚɪɚɦɟɬɪɢɬɟ ɦɭ) ɢ ɜɪɴɳɚɧɢɹ ɨɬ ɧɟɝɨ 
ɬɢɩ. Ɇɨɝɚɬ ɞɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɤɚɬɨ "ɨɛɜɢɜɤɢ" ɧɚ ɦɟɬɨɞɢ - ɬɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɫɬɪɭɤɬɭɪɢ ɨɬ ɞɚɧɧɢ, ɤɨɢɬɨ ɩɪɢɟɦɚɬ ɤɚɬɨ ɫɬɨɣɧɨɫɬ ɦɟɬɨɞɢ, ɨɬɝɨɜɚɪɹɳɢ ɧɚ 
ɨɩɢɫɚɧɚɬɚ ɨɬ ɞɟɥɟɝɚɬɚ ɫɢɝɧɚɬɭɪɚ ɢ ɜɪɴɳɚɧ ɬɢɩ.  
Ⱦɟɥɟɝɚɬɴɬ ɫɟ ɢɧɫɬɚɧɰɢɪɚ ɤɚɬɨ ɤɥɚɫ ɢ ɦɟɬɨɞɴɬ ɫɟ ɩɨɞɚɜɚ ɤɚɬɨ ɩɚɪɚɦɟɬɴɪ ɧɚ ɤɨɧɫɬɪɭɤɬɨɪɚ. ȼɴɡɦɨɠɧɨ 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
ɫɬɚɜɥɹɜɚɬ ɬɢɩɢɡɢɪɚɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɮɭɧɤɰɢɹ. Ⱦɟɥɟɝɚɬɢɬɟ ɫɴɳɨ ɫɴɞɴɪɠɚɬ ɫɢɥɧɨ ɬɢɩɢɡɢɪɚɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɮɭɧɤɰɢɹ, ɧɨ ɬɟ ɫɚ ɢ ɧɟɳɨ ɩɨɜɟɱɟ – ɬɟ ɫɚ ɧɚɩɴɥɧɨ 
ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɢ. ɇɚ ɩɪɚɤɬɢɤɚ ɞɟɥɟɝɚɬɢɬɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɤɥɚɫɨɜɟ. ɂɧɫɬɚɧɰɢɹɬɚ ɧɚ ɟɞɢɧ ɞɟɥɟɝɚɬ ɦɨɠɟ ɞɚ ɫɴɞɴɪɠɚ ɜ ɫɟɛɟ ɫɢ ɤɚɤɬɨ ɢɧɫɬɚɧɰɢɹ ɧɚ
ɨɛɟɤɬ, ɬɚɤɚ ɢ ɦɟɬɨɞ.  
ȿɞɧɨ ɨɬ ɨɫɧɨɜɧɢɬɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɞɟɥɟɝɚɬɢɬɟ ɟ ɪɟɚɥɢɡɚɰɢɹɬɚ ɧɚ "ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ", ɬ.ɧɚɪ. МallbaМks. ɂɞɟɹɬɚ ɟ ɞɚ ɫɟ ɩɪɟɞɚɞɟ ɪɟɮɟɪɟɧɰɢɹ 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 ɢɡɜɢɤɚɧɢɹɬ ɦɟɬɨɞ ɢɡɜɢɤɜɚ МallbaМk ɦɟɬɨɞɚ ɤɨɝɚɬɨ ɟ ɧɟɨɛɯɨɞɢɦɨ. ɋɴɫ ɫɪɟɞɫɬɜɚɬɚ ɧɚ ɞɟɥɟɝɚ-ɬɢɬɟ ɟ ɜɴɡɦɨɠɧɨ ɞɚɞɟɧ ɤɥɚɫ 
ɞɚ ɩɨɡɜɨɥɢ ɧɚ ɩɨɬɪɟɛɢɬɟɥɢɬɟ ɫɢ ɞɚ ɩɪɟɞɨɫ-ɬɚɜɹɬ ɦɟɬɨɞ, ɢɡɜɴɪɲɜɚɳ ɫɩɟɰɢɮɢɱɧɚ ɨɛɪɚɛɨɬɤɚ, ɤɚɬɨ ɩɨ ɬɨɡɢ ɧɚɱɢɧ ɨɛɪɚɛɨɬɤɚɬɚ ɧɟ ɫɟ ɮɢɤɫɢɪɚ 
ɩɪɟɞɜɚɪɢɬɟɥɧɨ.Ⱦɟɥɟɝɚɬɢɬɟ ɜ .NET FramОаork ɫɚ ɫɩɟɰɢɚɥɧɢ ɤɥɚɫɨɜɟ, ɤɨɢɬɨ ɧɚɫɥɟɞɹɜɚɬ System.Delegate ɢɥɢ System.MulticastDel . Ɉɬ ɬɟɡɢ ɤɥɚɫɨɜɟ 
ɨɛɚɱɟ ɹɜɧɨ ɦɨɝɚɬ ɞɚ ɧɚɫɥɟɞɹɜɚɬ ɫɚɦɨ CLR ɢ ɤɨɦɩɢɥɚɬɨɪɴɬ. ȼɫɴɳɧɨɫɬ, ɬɟ ɧɟ ɫɚ ɨɬ ɬɢɩ ɞɟɥɟɝɚɬ – ɬɟɡɢ ɤɥɚɫɨɜɟ ɫɟ ɢɡɩɨɥɡɜɚɬ, ɡɚ ɞɚ ɫɟ ɧɚɫɥɟɞɹɜɚɬ ɨɬ ɬɹɯ 
ɬɢɩɨɜɟ ɞɟɥɟɝɚɬ. 

ȼɫɟɤɢ ɞɟɥɟɝɚɬ ɢɦɚ "ɫɩɢɫɴɤ ɧɚ ɢɡɜɢɤɜɚɧɟ" (ТnvoМatТon lТst), ɤɨɣɬɨ ɩɪɟɞɫɬɚɜɥɹɜɚ ɧɚɪɟɞɟɧɨ ɦɧɨɠɟɫɬɜɨ ɞɟɥɟɝɚɬɢ, ɤɚɬɨ ɜɫɟɤɢ ɟɥɟɦɟɧɬ ɨɬ ɧɟɝɨ ɫɴɞɴɪɠɚ 
ɤɨɧɤɪɟɬɟɧ ɦɟɬɨɞ, ɪɟɮɟɪɢɪɚɧ ɨɬ ɞɟɥɟɝɚɬɚ. Ⱦɟɥɟɝɚɬɢɬɟ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɟɞɢɧɢɱɧɢ ɢ ɦɧɨɠɟɫɬɜɟɧɢ.  
 
ȿɞɢɧɢɱɧɢɬɟ ɞɟɥɟɝɚɬɢ ɧɚɫɥɟɞɹɜɚɬ ɤɥɚɫɚ System.Delegate. Ɍɟɡɢ ɞɟɥɟɝɚɬɢ ɢɡɜɢɤɜɚɬ ɬɨɱɧɨ ɟɞɢɧ ɦɟɬɨɞ. ȼ ɫɩɢɫɴɤɚ ɫɢ ɧɚ ɢɡɜɢɤɜɚɧɟ ɢɦɚɬ ɟɞɢɧɫɬɜɟɧ 
ɟɥɟɦɟɧɬ, ɫɴɞɴɪɠɚɳ ɪɟɮɟɪɟɧɰɢɹ ɤɴɦ ɦɟɬɨɞ.  
ɧɨɠɟɫɬɜɟɧɢ (multТМast) ɞɟɥɟɝɚɬɢ  
Ɇɧɨɠɟɫɬɜɟɧɢɬɟ ɞɟɥɟɝɚɬɢ ɧɚɫɥɟɞɹɜɚɬ ɤɥɚɫɚ System.MulticastDelegate, ɤɨɣɬɨ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɟ ɧɚɫɥɟɞɧɢɤ ɧɚ ɤɥɚɫɚ ɧɚ System.De . Ɍɟ ɦɨɝɚɬ ɞɚ 
ɜɢɤɚɬ ɟɞɢɧ ɢɥɢ ɩɨɜɟɱɟ ɦɟɬɨɞɚ. Ɍɟɯɧɢɬɟ ɫɩɢɫɴɰɢ ɧɚ ɢɡɜɢɤɜɚɧɟ ɫɴɞɴɪ-ɠɚɬ ɦɧɨɠɟɫɬɜɨ ɟɥɟɦɟɧɬɢ, ɜɫɟɤɢ ɪɟɮɟɪɢɪɚɳ ɦɟɬɨɞ. ȼ ɬɹɯ 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 ɤɨɹɬɨ ɫɟ ɞɟɤɥɚɪɢɪɚ ɞɟɥɟɝɚɬ. ɉɪɢ ɬɚɡɢ ɞɟɤɥɚɪɚɰɢɹ ɤɨɦɩɢɥɚɬɨɪɴɬ ɚɜɬɨɦɚɬɢɱɧɨ ɧɚɫɥɟɞɹɜɚ ɬɢɩɚ 
MulticastDelegate., ɬ.ɟ. ɫɴɡɞɚɜɚ ɦɧɨɠɟɫɬɜɟɧ ɞɟɥɟɝɚɬ. Ɂɚɬɨɜɚ ɳɟ ɨɛɴɪɧɟɦ ɩɨ-ɝɨɥɹɦɨ ɜɧɢɦɚɧɢɟ ɢɦɟɧɧɨ ɧɚ ɬɨɡɢ ɜɢɞ ɞɟɥɟɝɚɬɢ. 

19. LINQ – Language INtegrated Query. Query Expressions – ǯȈȧȊȒȐ ȊȋȘȈȌȍȕȐ Ȋ ȍȏȐȒȈ. ǳȈȔȉȌȈ ȐȏȘȈȏȐ

LINQ – Language INtegrated Query  

( ɡɚɹɜɤɢ ɜɝɪɚɞɟɧɢ ɜ ɟɡɢɤɚ )  

• Ɉɫɧɨɜɧɢ ɮɭɧɞɚɦɟɧɬɢ ɧɚ LINQ  

• LINQ  - ɢɡɩɨɥɡɜɚɧɢ ɟɡɢɰɢ      C# 3.0    VB 9 

• Ɉɫɨɛɟɧɨɫɬɢ  

• Lambda Expressions 

• Query Expressions  

• Delegate functions 

• Type inference 

• Anonymous types 

• Extension methods 



• Expression trees 

ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɧɚ ɨɛɟɤɬɢ 

Invoice i = nОа InvoТМО д CustomОrIН = 123, NamО = “TОst” ж; 

Is equivalent to: 

Invoice I = new Invoice(); 

i.CustomerId = 123; 

Т.NamО = “TОst”; 

Lambda Expressions 

Predicates 

• Predicate 

• (p) => p.GОnНОr == “F” 

• Projection 

• (p) => p.GОnНОr ? “F” : “FОmalО” 

• “EaМС pОrson p becomОs strТnР “FОmalО” ТП GОnНОr Тs “F””  

• ро. ǭȓȍȔȍȕȚȐ ȕȈ ȚȐȗȈ: ȔȍȚȖȌȐз șȢȉȐȚȐȧз ȗȖȓȍȚȈз properties. ПȘȐȔȍȘȐ. 



 

 

• 

 

• нп. ПȖȊȚȖȘȕȖ ȋȍȕȍȘȐȘȈȕȍ ȕȈ ȐȏȒȓȦȟȍȕȐȍȚȖ. ǰȏȒȓȦȟȍȕȐȧ ȊȢȊ ȊȓȖȎȍȕȐ ȒȖȕșȚȘțȒȞȐȐ. 

• Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ  ɧɚ ɢɡɤɥɸчɟ- ɧɢɟ 



•  
•  
•  
•  
• • Иɡɩɨɥɡɜɚ ɫɟ, ɤɨɝɚɬɨ  ɩɪɢхɜɚɧɚɬɨɬɨ ɢɡɤɥɸчɟɧɢɟ ɧɟ ɦɨɠɟ  ɞɚ ɛɴɞɟ ɨɛɪɚɛɨɬɟɧɨ; 
•  
• • Сɢɧɬɚɤɫɢɫ: 
•  
• catch ( E x c e p t i o n T y p e  p a r a m e t e r ) { 

• / / . . . 

• throw; 

• } 
•  
•  

• • Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ ɢɡɤɥɸчɟɧɢɟ ɦɨɠɟ ɞɚ ɫɟ ɢɡ- ɩɴɥɧɢ ɫɚɦɨ ɜ ɪɚɦɤɢɬɟ ɧɚ catch-ɛɥɨɤ; 
•  
• • Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɨɬɨ ɢɡɤɥɸчɟɧɢɟ ɫɟ ɨɛɪɚɛɨɬɜɚ ɨɬ  ɫɥɟɞɜɚɳɢɹɬ catch-ɛɥɨɤ; 

• Пɪɢɦɟɪ: Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ ɢɡ- ɤɥɸчɟɧɢɟ 

•  
•  

•  
 
1 

#i n c l u d e < i o s t r e a m > 

2 
#i n c l u d e < e x c e p t i o n > 

• 3 using namespace  s t d ; 
•  
• 4 

• 5  v o i d f u n ( vo id )  { 

• 6 t r y  { 

• 7 c o u t < < " E x c e p t i o n  t h r o w n  i n  f u n ( ) " < < e n d l ; 

• 8 throw e x c e p t i o n ( ) ; 

• 9 c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; •  

10 
} 

 

11 
catch ( e x c e p t i o n & e x ) { 

• 12 c o u t < < " E x c e p t i o n  h a n d l e d  i n  f u n ( ) " < < e n d l ; •  

13 
 

throw; 

14  
} 

15  
c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; 

16 
} 

 



• 17 i n t m a i n ( i n t a r g c , char *  a r g v [ 

] ) { 
•  
• 18 

• 19 t r y  { 

• 20 f u n ( ) ; 

• 21 c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; 

• 22  } 

• 23 catch ( const e x c e p t i o n & e x ) { 

• 24 c o u t < < " E x c e p t i o n  h a n d l e d  i n  m a i n ( ) " < < e n d l ; 

• 25  } 
•  
• 26 

• 27 c o u t < < " P r o g r a m   c a n  c o n t i n u e " < < e n d l ; 
•  
• 28 

• 29 re turn 0 ; 

• 30  } 

•  

 

 

59. ɉɪɨɛɥɟɦɢ ɩɪɢ ɩɪɢɫɜɨɹɜɚɧɟ ɢ ɫɴɜɦɟɫɬɢɦɨɫɬ ɧɚ ɬɢɩɨɜɟɬɟ. 

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

 
 

ɉɪɟɨɛɪɚɡɭɜɚɧɟɬɨ 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. ɉɪɢ ɨɩɢɬ ɞɚ ɛɴɞɟ ɧɚɩɪɚɜɟɧɨ ɬɨɜɚ, ɜɴɡɧɢɤɜɚ ɢɡɤɥɸɱɟɧɢɟ.  
 

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

му. Windows Presentation Foundation гWPFд.XAML.ǲȖȕȚȘȖȓȐ Ȑ ȓȖȋȐȟȍșȒȖ ȌȢȘȊȖ. 
ПȘȐȔȍȘȐ 

НȖȊȈ ȘȍȕȌȐȘȈȡȈ șȐșȚȍȔȈз ȉȈȏȐȘȈȕȈ ȕȈ яirectX 

–ǶșȐȋțȘȧȊȈ ȗȖȌȌȘъȎȒȈ ȕȈ ȝȈȘȌțȍȘȕȖ țșȒȖȘȍȕȐȍ 

–ǷȖȌȌȘъȎȒȈ ȕȈ ȍȜȍȒȚȐ 

–ВȋȘȈȌȍȕȈ ȗȖȌȌȘъȎȒȈ ȕȈ оя 

•ǬȖȉȘȈ ȐȕȚȍȋȘȈȞȐȧ ȕȈ няȐ оя UI 
ǵȍȏȈȊȐșȐȔ ȖȚ ȘȍȏȖȓȦȞȐȧȚȈ! 

•ǬȍȒȓȈȘȈȚȐȊȕȖ ȗȘȖȋȘȈȔȐȘȈȕȍ –XAML 

•ǬȖȉȘȐ ȐȕșȚȘțȔȍȕȚȐ ȏȈ ȘȈȏȘȈȉȚȊȈȕȍ ȕȈ GUI –Blend 

•ǹȚȐȓȖȊȍ Ȑ ȚȍȔȐ 

•ВȋȘȈȌȍȕȐ ȈȕȐȔȈȞȐȐ 

•KȖȔȗȖȏȐȘȈȕȍ ȕȈ ȍȓȍȔȍȕȚȐ 

•ǸȈȏȌȍȓȧȕȍ ȕȈ ȌȈȕȕȐȚȍгDataдȖȚ ȗȖȊȍȌȍȕȐȍȚȖ гBehavior) 

•ǳȍșȕȖ ȘȈȏȗȘȖșȚȘȈȕȍȕȐȍ 

–ClickOnce 

–Browser(XBAP 



XAML: 

XML ȉȈȏȐȘȈȕ ȍȏȐȒ=>ȚȈȋȖȊȍ Ȑ ȈȚȘȐȉțȚȐ 

•ǬȍȒȓȈȘȈȚȐȊȍȕ 

–ǸȈȏȌȍȓȍȕȐȍ ȕȈ ȖȗȐșȈȕȐȍ ȖȚ ȗȖȊȍȌȍȕȐȍ 

•ǶȗȐșȊȈ йNETȖȉȍȒȚȐ 

•ИȏȗȖȓȏȊȈ șȍ ȏȈ ȖȗȐșȊȈȕȍ ȕȈ ȗȖȚȘȍȉȐȚȍȓșȒȐ ȐȕȚȍȘȜȍȑș–ȘȈȉȖȚȐ ș ȒȓȈșȖȊȍȚȍ ȖȚ 
WPFȗȓȈȚȜȖȘȔȈȚȈ 
 

ǲȈȒ ȌȈ șъȏȌȈȌȍȔ ȉțȚȖȕх 
<!--XAML--> 

<Button Content="OK"/> 

//C# 

Button b= newButtonгд {юontent = "Ok“ }ц 
ǭȒȊȐȊȈȓȍȕȚȕȖ 

ǺȈȋ –ȒȓȈșȈ ȕȈ ȖȉȍȒȚȈ 

АȚȘȐȉțȚ –ȗȘȖȔȍȕȧ șȚȖȑȕȖșȚ ȕȈ șȊȖȑșȚȊȖ 

Prorerty ȍȓȍȔȍȕȚȐх 

ǵȍ șъȏȌȈȊȈȚ ȕȖȊȐ ȖȉȍȒȚȐ 

•ǷȘȐșȊȖȧȊȈ șȚȖȑȕȖșȚ ȕȈ șȊȖȑșȚȊȖ 

<Button> 

<Button.Content> 

<RectangleHeight="40" 

Width="40" 

Fill="Black" /> 

</Button.Content> 

</Button>ǺȈȋ –ȒȓȈșȈз șȖȉșȚȊȍȕȐȒ ȕȈ șȊȖȑșȚȊȖȚȖ Ȑ ȐȔȍȚȖ ȕȈ șȊȖȑșȚȊȖȚȖ 

ǶșȕȖȊȕȐ ȒȓȈșȖȊȍ ȕȈ WPF: 

•яispatcherObject 

•яependencyObject 

•Visual 

•UIElement 

•FrameworkElementȐ юontrol 

•ShapesȐ Textз юontentPresenter 

•юontrolз юontentюontrolз Userюontrol 

•Window 

ǲȖȕȚȘȖȓȐ ȕȈ WPF: 

•юontent юontrols 
–Buttons 

•Button 

•RepeatButton 

•ToggleButton 

•юheckBox 

•RadioButton 

Items Controls 

–ItemsControl 

–ListBox 



–ListView 

–ComboBox 

–Menus 

•Menu 

•юontextMenu 
ɉɪɨɝɪɚɦɢɪɚɧɟ ɫ .NETɢАPF31 

–TreeView 

–ToolBar 

–StatusBar 

 
 

 

 

 

 

 
 

 

 
 
 
 
 
 
 



 



 



ммй Windows Forms Ȋ йNETй КȖȕтрȖȓȐ Ȑ ȑȍрарȝȐя ȕа ȋраȜȐчȕȐтȍ ȒȖȕрȖȓȐтȍй 
СȢȏȌаȊаȕȍ ȕа ȌȢȡȍрȕȐ ȜȖрȔȐ Ȑ ȒȖȕтрȖȓȐй ПрȐȔȍрй 
Windows Forms е стандартната библиотека на йNET Framework за изграж- 

дане на прозоречно-базиран графичен потребителски интерфейс гGUIд за 

настолни гdesktopд приложенияй Windows Forms дефинира набор от 

класове и типовез позволяващи изграждане на прозорци и диалози с 

графични контроли в тяхз чрез които се извършва интерактивно взаимо- 

действие с потребителяйWindows Forms е типична компонентно-ориентирана 
библиотека за създаване на GUIз която предоставя възможност с малко писане на 
програмен код да се създава гъвкав графичен потребителски интерфейсй 
Кɨɧɬɪɨɥиɬɟ в Windows Forms 

Windows Forms съдържа богат набор от стандартни контролих формиз 
диалозиз бутониз контроли за изборз текстови полетаз менютаз ленти с 

инструментиз статус ленти и много другий  
Наɫɥɟɞяваɧɟ ɧа фɨɪɦи и ɤɨɧɬɪɨɥи 

Windows Forms е проектирана таказ че да позволява лесно наследяване и 

разширяване на форми и контролий Това дава възможност за преизполз- 

ване на общите части на потребителския интерфейсй 

Наɫɥɟɞяваɧɟ ɧа фɨɪɦи 

Наследяването на форми позволява повторно използване на части от 
потребителския интерфейсй Чрез него е възможно да променим наведнъж 

общите части на много формий ǯа целта дефинираме една базова формаз 
която съдържа общата за всички наследници функционалностй 
Базовата форма е най-обикновена формай Единствената особеност ез че 

контролитез които могат да се променят от наследницитез се обявяват 

като protectedй При наследяване на форма се наследява класът на базовата формайНе 
всички класове от Windows Forms са контролий Някои са обикновени йNET 
компонентиз например Menu, Timer и ImageListй ǰзглежда малко странно защо менюто 
не е контролаз но това е таказ защото компонентата Menu реално няма графичен 
образ и представлява списък от MenuItem елементий MenuItem класът вече има 
графичен образ и следователно е контролай 



12. Ɉɩɰиɨɧɚɥɧи и ɫɩиɫъɱɧи ɤɨɧɬɪɨɥи. Ɉɫɧɨɜɧи ɩɪɨɩъɪɬиɬɚ и ɫъɛиɬия. ɉɪиɥɨɠɟɧиɟ – 
ɩɪиɦɟɪ. 
Кɨɧɬɪɨɥɢɬɟ ɜ АТndoаs Forms ɫɚ ɬɟɤɫɬɨɜɢɬɟ ɩɨɥɟɬɚ, ɟɬɢɤɟɬɢɬɟ, ɛɭɬɨɧɢɬɟ, ɫɩɢɫɴɰɢɬɟ, ɞɴɪɜɟɬɚɬɚ, 
ɬɚɛɥɢɰɢɬɟ, ɦɟɧɸɬɚɬɚ, ɥɟɧɬɢɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɢ, ɫɬɚɬɭɫ ɥɟɧɬɢɬɟ ɢ ɦɧɨɝɨ ɞɪɭɝɢ. Windows Forms 
ɞɟɮɢɧɢɪɚ ɛɚɡɨɜɢ ɤɥɚɫɨɜɟ ɡɚ ɤɨɧɬɪɨɥɢɬɟ ɢ ɤɥɚɫɨɜɟ-ɧɚɫɥɟɞɧɢɰɢ ɡɚ ɜɫɹɤɚ ɤɨɧɬɪɨɥɚ. Ȼɚɡɨɜ ɤɥɚɫ 
ɡɚ ɜɫɢɱɤɢ ɤɨɧɬɪɨɥɢ ɟ ɤɥɚɫɴɬ System.Windows.Forms.Control. Пɪɢɦɟɪ ɡɚ ɤɨɧɬɪɨɥɚ ɟ 
ɧɚɩɪɢɦɟɪ ɛɭɬɨɧɴɬ (ɤɥɚɫɴɬ System.Windows.Forms.Button).ȼɫɹɤɚ ɤɨɧɬɪɨɥɚ ɨɛɪɚɛɨɬɜɚ 
ɫɨɛɫɬɜɟɧɢɬɟ ɫɢ ɫъɛиɬияКɨɝɚɬɨ ɝɥɚɜɧɚɬɚ ɧɢɲɤɚ ɧɚ АТndoаs Forms ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɭɱɢ 
ɫɴɨɛɳɟɧɢɟ,ɫɜɴɪɡɚɧɨ ɫ ɧɹɤɨɹ ɨɬ ɧɟɝɨɜɢɬɟ ɮɨɪɦɢ, ɬɹ ɩɪɟɩɪɚɳɚ ɫɴɨɛɳɟɧɢɟɬɨ ɞɨ ɨɛɪɚɛɨɬɱɢɤɚ ɧɚ 
ɫɴɨɛɳɟɧɢɹ ɧɚ ɫɴɨɬɜɟɬɧɚɬɚ ɮɨɪɦɚ. Ɍɨɡɢ ɨɛɪɚɛɨɬɱɢɤ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ 
ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɫɚɦɚɬɚ ɮɨɪɦɚ ɢɥɢ ɡɚ ɧɹɤɨɹ ɧɟɣɧɚ ɤɨɧɬɪɨɥɚ. Ⱥɤɨ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɮɨɪɦɚɬɚ, 
ɬɨ ɫɟ ɨɛɪɚɛɨɬɜɚ ɞɢɪɟɤɬɧɨɨɬ ɫɴɨɬɜɟɬɧɢɹ ɨɛɪɚɛɨɬɱɢɤ ɧɚ ɫɴɛɢɬɢɹ. Ⱥɤɨ ɫɴɨɛɳɟɧɢɟɬɨ ɟ ɡɚ ɧɹɤɨɹ ɨɬ 
ɤɨɧɬɪɨɥɢɬɟ ɜɴɜ ɮɨɪɦɚɬɚ, ɬɨ ɫɟ ɩɪɟɞɚɜɚ ɧɚ ɧɟɹ. Кɨɧɬɪɨɥɚɬɚ, ɤɨɹɬɨ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟɬɨ, ɦɨɠɟ 
ɞɚ ɟ ɨɛɢɤɧɨɜɟɧɚ ɤɨɧɬɪɨɥɚ ɢɥɢ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚ.Кɨɝɚɬɨ ɨɛɢɤɧɨɜɟɧɚ ɤɨɧɬɪɨɥɚ ɩɨɥɭɱɢ 
ɫɴɨɛɳɟɧɢɟ, ɬɹ ɝɨ ɨɛɪɚɛɨɬɜɚ ɞɢɪɟɤɬɧɨ. Кɨɝɚɬɨ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚ ɩɨɥɭɱɢ ɫɴɨɛɳɟɧɢɟ, ɬɹ 
ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɬɨ ɟ ɡɚ ɧɟɹ ɢɥɢ ɟ ɡɚ ɧɹɤɨɹ ɨɬ ɜɥɨɠɟɧɢɬɟ ɤɨɧɬɪɨɥɢ. Пɪɨɰɟɫɴɬ ɩɪɨɞɴɥɠɚɜɚ, 
ɞɨɤɚɬɨ ɫɴɨɛɳɟɧɢɟɬɨ ɞɨɫɬɢɝɧɟ ɞɨ ɤɨɧɬɪɨɥɚɬɚ, ɡɚ ɤɨɹɬɨ ɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ.Кɥɚɫɴɬ 
System.Windows.Forms.Form ɟ ɛɚɡɨɜ ɤɥɚɫ ɡɚ ɜɫɢɱɤɢ ɮɨɪɦɢ ɜАТndoаs Forms GUI 
ɩɪɢɥɨɠɟɧɢɹɬɚ. Ɍɨɣ ɩɪɟɞɫɬɚɜɥɹɜɚ ɝɪɚɮɢɱɧɚ ɮɨɪɦɚ - ɩɪɨɡɨɪɟɰ ɢɥɢ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢɹ, ɤɨɹɬɨ 
ɫɴɞɴɪɠɚ ɜ ɫɟɛɟ ɫɢ ɤɨɧɬɪɨɥɢ ɢ ɭɩɪɚɜɥɹɜɚ ɧɚɜɢɝɚɰɢɹɬɚ ɦɟɠɞɭ ɬɹɯ. Пɨɜɟɱɟɬɨ ɩɪɨɡɨɪɰɢ ɢɦɚɬ 
ɪɚɦɤɚ ɢ ɫɩɟɰɢɚɥɧɢ ɛɭɬɨɧɢ ɡɚ ɡɚɬɜɚɪɹɧɟ, ɩɪɟɦɟɫɬɜɚɧɟ ɢ ɞɪɭɝɢ ɫɬɚɧɞɚɪɬɧɢ ɨɩɟɪɚɰɢɢ. ȼɴɧɲɧɢɹɬ 
ɜɢɞ ɧɚ ɩɪɨɡɨɪɰɢɬɟ ɢ ɫɬɚɧɞɚɪɬɧɢɬɟ ɤɨɧɬɪɨɥɢ ɩɨ ɬɹɯɧɚɬɚ ɪɚɦɤɚ ɡɚɜɢɫɹɬ ɨɬ ɧɚɫɬɪɨɣɤɢɬɟ ɧɚ 
ɝɪɚɮɢɱɧɚɬɚ ɫɪɟɞɚ ɧɚ ɨɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ. Пɪɨɝɪɚɦɢɫɬɴɬ ɢɦɚ ɫɚɦɨ ɱɚɫɬɢɱɟɧ ɤɨɧɬɪɨɥ ɧɚɞ 
ɜɴɧɲɧɢɹ ɜɢɞ ɧɚ ɩɪɨɡɨɪɰɢɬɟ. Кɥɚɫɴɬ Form ɟ ɧɚɫɥɟɞɧɢɤ ɧɚ ɤɥɚɫɨɜɟɬɟ Control, ScrollableControl 
ɢ ContainerControl ɢ ɧɚɫɥɟɞɹɜɚ ɨɬ ɬɹɯ ɰɹɥɚɬɚ ɢɦ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ, ɜɫɢɱɤɢɬɟ ɢɦ ɫɜɨɣɫɬɜɚ, 
ɫɴɛɢɬɢɹ ɢ ɦɟɬɨɞɢ. 
CheckBox ɟ ɤɭɬɢɹ ɡɚ ɢɡɛɨɪ ɜ ɫɬɢɥ "ɞɚ/ɧɟ". ɋɜɨɣɫɬɜɨɬɨ ɣ Checked ɡɚɞɚɜɚ 
ɞɚɥɢ ɟ ɢɡɛɪɚɧɚ. 
RadioButton ɟ ɤɨɧɬɪɨɥɚ ɡɚ ɚɥɬɟɪɧɚɬɢɜɟɧ ɢɡɛɨɪ. Ɍɹ ɫɟ ɢɡɩɨɥɡɜɚ ɜ ɝɪɭɩɢ. ȼɫɢɱɤɢ RadioButton 
ɤɨɧɬɪɨɥɢ ɜ ɞɚɞɟɧ ɤɨɧɬɟɣɧɟɪ (ɧɚɩɪɢɦɟɪ ɮɨɪɦɚ) ɨɛɪɚɡɭɜɚɬ ɟɞɧɚ ɝɪɭɩɚ ɢ ɜ ɧɟɹ ɫɚɦɨ ɟɞɢɧ 
RadioButton ɟ ɢɡɛɪɚɧ ɜ ɞɚɞɟɧ ɦɨɦɟɧɬ. ListBox ɤɨɧɬɪɨɥɚɬɚ ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ 
ɫɩɢɫɴɤ ɫɴɫ ɫɢɦɜɨɥɧɢ ɧɢɡɨɜɟ, ɤɨɢɬɨ ɩɨɬɪɟɛɢɬɟɥɹɬ ɦɨɠɟ ɞɚ ɢɡɛɢɪɚ ɱɪɟɡ ɳɪɚɤɜɚɧɟ ɫ ɦɢɲɤɚɬɚ 
ɜɴɪɯɭ ɬɹɯ. Пɨ-ɜɚɠɧɢɬɟ ɫɜɨɣɫɬɜɚ ɧɚ ɬɚɡɢ ɤɨɧɬɪɨɥɚ ɫɚ: 
- Items – ɤɨɥɟɤɰɢɹ, ɤɨɹɬɨ ɡɚɞɚɜɚ ɫɩɢɫɴɤɚ ɨɬ ɟɥɟɦɟɧɬɢ, ɫɴɞɴɪɠɚɳɢ ɫɟ 
ɜ ɤɨɧɬɪɨɥɚɬɚ. 
- SelectionMode – ɪɚɡɪɟɲɚɜɚ/ɡɚɛɪɚɧɹɜɚ ɢɡɛɢɪɚɧɟɬɨ ɧɚ ɧɹɤɨɥɤɨ ɟɥɟ- 
ɦɟɧɬɚ ɟɞɧɨɜɪɟɦɟɧɧɨ. 
- SelectedIndex, SelectedItem, SelectedIndices, SelectedItems – 
ɜɪɴɳɚɬ ɢɡɛɪɚɧɢɹ ɟɥɟɦɟɧɬ (ɢɥɢ ɢɡɛɪɚɧɢɬɟ ɟɥɟɦɟɧɬɢ). 
ComboBox ɩɪɟɞɫɬɚɜɥɹɜɚ ɤɭɬɢɹ ɡɚ ɪɟɞɚɤɰɢɹ ɧɚ ɬɟɤɫɬ ɫ ɜɴɡɦɨɠɧɨɫɬ ɡɚ dropdoаn 
ɚɥɬɟɪɧɚɬɢɜɟɧ ɢɡɛɨɪ. 
- Text – ɫɴɞɴɪɠɚ ɜɴɜɟɞɟɧɢɹ ɬɟɤɫɬ. 
- Items – ɡɚɞɚɜɚ ɜɴɡɦɨɠɧɢɬɟ ɫɬɨɣɧɨɫɬɢ, ɨɬ ɤɨɢɬɨ ɩɨɬɪɟɛɢɬɟɥɹɬ ɦɨɠɟ 
ɞɚ ɢɡɛɢɪɚ. 
- DropDownStyle – ɡɚɞɚɜɚ ɫɬɢɥɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ – ɞɚɥɢ ɫɚɦɨ ɫɟ ɢɡɛɢɪɚ 

ɫɬɨɣɧɨɫɬ ɨɬ ɫɩɢɫɴɤɚ ɢɥɢ ɦɨɠɟ ɞɚ ɫɟ ɜɴɜɟɠɞɚ ɪɴɱɧɨ ɢ ɞɪɭɝɚ ɫɬɨɣɧɨɫɬ. 



13. Дɢɚɥɨɡɢ – ɫɬɚɧɞɚɪɬɧɢ ɢ ɩɨɬɪɟɛɢɬɟɥɫɤɢ. Вɢɞɨɜɟ ɢ ɩɪɢɥɨɠɟɧɢɟ. Пɪɢɦɟɪ ɡɚ ɭɩɨɬɪɟɛɚ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɚɬɚ ɧɚ WТnНoаs Forms ɩɪɢɥɨɠɟɧɢя ɱɟɫɬɨ ɩɴɬɢ ɫɟ ɧɚɥɚɝɚ ɞɚ ɢɡɜɟɠɞɚɦɟ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɫ 
ɧяɤɚɤɜɢ ɫɴɨɛɳɟɧɢя ɢɥɢ ɫ ɧяɤɚɤɴɜ ɜɴɩɪɨɫ. ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɫɬɚɧɞɚɪɬɧɢɬɟ ɫɪɟɞɫɬɜɚ ɡɚ ɬɚɤɢɜɚ ɫɢɬɭɚɰɢɢ. 
ɋɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ Кɥɚɫɴɬ MОssagОBoб ɧɢ ɩɨɡɜɨɥяɜɚ ɞɚ ɢɡɜɟɠɞɚɦɟ ɫɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ 

ɤɭɬɢɢ, ɫɴɞɴɪɠɚɳɢ ɬɟɤɫɬ, ɛɭɬɨɧɢ ɢ ɢɤɨɧɢ: 
- ɫɴɨɛɳɟɧɢя ɤɴɦ ɩɨɬɪɟɛɢɬɟɥя 

- ɜɴɩɪɨɫɢɬɟɥɧɢ ɞɢɚɥɨɡɢ 

ɉɨɤɚɡɜɚɧɟɬɨ ɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢя ɫɟ ɢɡɜɴɪɲɜɚ ɱɪɟɡ ɢɡɜɢɤɜɚɧɟ ɧɚ ɫɬɚɬɢɱ- 

ɧɢя ɦɟɬɨɞ SСoа(…) ɧɚ ɤɥɚɫɚ MОssagОBoб. 
ɋɥɟɞɧɢяɬ ɤɨɞ, ɧɚɩɪɢɦɟɪ, ɳɟ ɩɨɤɚɠɟ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢя ɫɴɫ ɡɚɝɥɚɜɢɟ "ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ" ɢ ɬɟɤɫɬ "ɇяɦɚ ɜɪɴɡɤɚ ɫ 
ɢɧɬɟɪɧɟɬ": 
MОssagОBoб.SСoа("ɇяɦɚ ɜɪɴɡɤɚ ɫ ɂɧɬɟɪɧɟɬ.", "ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ"); 
ɉɪɢɦɟɪ ɡɚ ɫɬɚɧɞɚɪɬɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢя ɫ ɦɚɥɤɨ ɩɨɜɟɱɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ: 
bool МonПТrmОН =MОssagОBoб.SСoа("ɇɚɢɫɬɢɧɚ ɥɢ ɳɟ ɢɡɬɪɢɟɬɟ ɬɨɜɚ?", 
"Вɴɩɪɨɫ", MОssagОBoбButtons.YОsNo, 
MessageBoxIcon.Question) == DialogResult.Yes; 

Ɍɨɡɢ ɤɨɞ ɳɟ ɩɨɤɚɠɟ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢя ɫɴɫ ɡɚɝɥɚɜɢɟ "Вɴɩɪɨɫ" ɢ ɬɟɤɫɬ "ɇɚɢɫɬɢɧɚ ɥɢ ɳɟ ɢɡɬɪɢɟɬɟ ɬɨɜɚ?". ɉɪɟɞɢ 
ɬɟɤɫɬɚ ɳɟ ɢɦɚ ɢɤɨɧɚ ɫ ɜɴɩɪɨɫɢɬɟɥɟɧ ɡɧɚɤ ɜ ɧɟя, ɚ ɩɨɞ ɧɟɝɨ – ɛɭɬɨɧɢ YОs ɢ No. Аɤɨ ɩɨɬɪɟɛɢɬɟɥяɬ 

ɧɚɬɢɫɧɟ YОs, ɩɪɨɦɟɧɥɢɜɚɬɚ МonПТrmОН ɳɟ ɢɦɚ ɫɬɨɣɧɨɫɬ truО, ɜ ɩɪɨɬɢɜɟɧ ɫɥɭɱɚɣ ɳɟ ɢɦɚ ɫɬɨɣɧɨɫɬ ПalsО. 
ɂɡɜɢɤɜɚɧɟ ɧɚ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ Ɉɫɜɟɧ ɫɬɚɧɞɚɪɬɧɢɬɟ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɢ ɩɨɬɪɟɛɢ- 

ɬɟɥɫɤɢ ɞɟɮɢɧɢɪɚɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ. Ɍɟ ɩɪɟɞɫɬɚɜɥяɜɚɬ ɨɛɢɤɧɨɜɟɧɢ ɮɨɪɦɢ ɢ ɫɟ ɢɡɜɢɤɜɚɬ ɦɨɞɚɥɧɨ ɩɨ ɫɥɟɞɧɢя 
ɧɚɱɢɧ: 
DialogResult result = dialog.ShowDialog(); 

Ɇɟɬɨɞɴɬ SСoаDТalog() ɩɨɤɚɡɜɚ ɮɨɪɦɚɬɚ ɤɚɬɨ ɦɨɞɚɥɧɚ ɞɢɚɥɨɝɨɜɚ ɤɭɬɢя. Ɍɢɩɴɬ DТalogRОsult ɫɴɞɴɪɠɚ 
ɪɟɡɭɥɬɚɬɚ (OK, YОs, No, CanМОl ɢ ɞɪ.) ɨɬ ɢɡɜɢɤɜɚɧɟɬɨ ɧɚ ɞɢɚɥɨɝɚ. Ɂɚɞɚɜɚɧɟɬɨ ɧɚ DТalogRОsult ɦɨɠɟ ɞɚ ɫɬɚɜɚ 
ɚɜɬɨɦɚɬɢɱɧɨ, ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DТalogRОsult ɧɚ ɛɭɬɨɧɢɬɟ, ɢɥɢ ɪɴɱɧɨ – ɩɪɟɞɢ ɡɚɬɜɚɪяɧɟɬɨ ɧɚ ɞɢɚɥɨɝɚ ɱɪɟɡ 
ɫɜɨɣɫɬɜɨɬɨ ɦɭ DТalogRОsult. 
 



14. SDI и MDI ɩɪиɥɨɠɟɧия. Сɬɪɭɤɬɭɪа и ɩɪиɦɟɪ. 
MFC  ɩɪɚɜɢ ɥɟɫɧɨ ɞɚ ɫɟ ɪɚɛɨɬɢ ɟɞɧɨɜɪɟɦɟɧɧɨ ɫ ɟɞɢɧ ɞɨɤɭɦɟɧɬɟɧ ɢɧɬɟɪɮɟɣɫɧɢ (SDI) ɢ ɧɹɤɨɥɤɨ 
ɞɨɤɭɦɟɧɬɧɢ ɢɧɬɟɪɮɟɣɫɧɢ (MDI) ɩɪɢɥɨɠɟɧɢɹ. 
SDI ɩɪɢɥɨɠɟɧɢɹɬɚ  ɩɨɡɜɨɥɹɜɚɬ ɫɚɦɨ ɟɞɢɧ ɨɬɜɨɪɟɧ ɩɪɨɡɨɪɟɰ ɧɚ ɞɨɤɭɦɟɧɬ ɤɚɞɴɪ ɩɨ ɤɚɞɴɪ. MDI 
ɩɪɢɥɨɠɟɧɢɹɬɚ ɩɨɡɜɨɥɹɜɚɬ ɧɹɤɨɥɤɨ  ɞɨɤɭɦɟɧɬɚ ɞɚ ɛɴɞɟ ɨɬɜɨɪɟɧɢ ɜ ɟɞɧɚ ɢ ɫɴɳɚ ɢɧɫɬɚɧɰɢɹ ɧɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ. ɉɪɢɥɨɠɟɧɢɟɬɨ MDI ɢɦɚ ɩɪɨɡɨɪɟɰ, ɜ ɤɨɣɬɨ ɧɹɤɨɥɤɨ MDI  ɩɪɨɡɨɪɰɢ, ɤɨɢɬɨ ɫɚ ɩɪɨɡɨɪɰɢ ɫɚɦɢ 
ɩɨ ɫɟɛɟ ɫɢ, ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɨɬɜɨɪɟɧɢ, ɜɫɹɤɚ ɨɬ ɤɨɢɬɨ ɫɴɞɴɪɠɚ  ɨɬɞɟɥɟɧ ɞɨɤɭɦɟɧɬ. В ɧɹɤɨɢ ɩɪɢɥɨɠɟɧɢɹ, 
ɞɟɬɟɬɨ ɩɪɨɡɨɪɰɢ ɦɨɝɚɬ ɞɚ ɫɚ ɨɬ ɪɚɡɥɢɱɟɧ ɬɢɩ, ɤɚɬɨ ɧɚɩɪɢɦɟɪ ɩɪɨɡɨɪɰɢɬɟ ɧɚ ɝɪɚɮɢɤɢɬɟ ɢ ɬɚɛɥɢɰɢɬɟ 
ɩɪɨɡɨɪɰɢ. В ɬɨɡɢ ɫɥɭɱɚɣ, ɧɚ ɥɟɧɬɚɬɚ ɫ ɦɟɧɸɬɚ ɦɨɠɟ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ MDI ɩɪɨɡɨɪɰɢɬɟ ɧɚ ɪɚɡɥɢɱɧɢ ɜɢɞɨɜɟ 
,ɤɨɢɬɨ ɫɚ ɚɤɬɢɜɢɪɚɧɢ. 
Ɉɫɧ. ɪɚɡɜɢɱɢɹ ɜ SDI ɢ MDI ɩɪɢɥɨɠ. Мɧɨɝɨ ɢɡɝɥɟɞɢ ɜ MDIɩɪɨɛɥɟɦɴɬ ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɧɚ ɩɪɨɦɟɧɢɬɟ ɜ 
ɢɡɝɥɟɞ. 
Ɋɚɡɥɢɤɢ ɦɟɠɞɭ SDI ɢ MDI: 
1.В MDI ɢɦɚ ɩɨɜɟɱɟ ɨɬ ɟɞɢɧ ɨɬɜɨɪɟɧ ɞɨɤɭɦɟɧɬ, ɞɨɤɚɬɨ ɜ SDI , ɡɚ ɞɚ ɨɬɜɨɪɢ ɜɬɨɪɢ ɬɪɹɛɜɚ ɞɚ ɡɚɬɜɨɪɢɦ 
ɩɴɪɜɢɹ. 
2.В MDI ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɞɞɴɪɠɚɬ ɪɚɡɥɢɱɧɢ ɬɢɩɨɜɟ ɞɨɤɭɦɟɧɬɢ. 
3.ɉɪɢ MDI ɜ ɦɟɧɸɬɨ ɢɦɚ ɨɩɰɢɹ Windows ɡɚ ɩɪɟɜɤɥɸɱɜɚɧɟ ɧɚ ɩɪɨɡɨɪɰɢɬɟ. 
4.MDI ɢɦɚ ɩɨɧɟ 2 ɦɟɧɸɬɚ , ɚ SDI ɢɦɚ ɟɞɧɨ .ɉɴɪɜɨɬɨ ɩɪɢ ɨɬɜɨɪɟɧ ɞɨɤɭɦɟɧɬ, ɚ ɜɬɨɪɨɬɨ ɩɪɢ ɡɚɬɜɨɪɟɧ. 
5.В SDI ɢɦɚ ɟɞɧɚ ɪɚɦɤɚ, ɚ ɜ MDI ɢɦɚ ɝɥɚɜɧɚ ɢ ɞɴɳɟɪɧɚ ɪɚɦɤɚ. 
Мɧɨɠɟɫɬɜɨ ɢɡɝɥɟɞɢ ɩɨɞ ɟɞɢɧ ɞɨɤɭɦɟɧɬ ɜ MDI ɩɪɢɥɨɠɟɧɢɹ 
Иɡɩɨɥɡɜɚ ɫɟ ɦɧɨɝɨɞɨɤɭɦɟɧɬɧɢɹ ɲɚɛɥɨɧ- CMultiDocTemplate.Тɴɣ ɤɚɬɨ ɞɨɤɭɦɟɧɬɚ ɟ ɫɴɳɢɹ ɧɟ ɫɟ ɫɴɡɞɚɜɚ 
ɧɨɜ ɞɨɤɭɦɟɧɬ, ɚ ɫɚɦɨ ɧɨɜ ɢɡɝɥɟɞ.Т.ɟ. ɞɨɤɭɦɟɧɬɚ ɢ ɪɚɦɤɚɬɚ ɫɢ ɨɫɬɚɜɚɬ ɫɴɳɢɬɟ.MFC ɨɫɢɝɭɪɹɜɚ ɫɩɢɫɴɱɧɚ 
ɫɬɪɭɤɬɭɪɚ ɡɚ ɨɛɯɨɠɞɚɧɟ ɧɚ ɜɫɢɱɤɢ ɢɡɝɥɟɞɢ(ɤɚɬɨ ɧɚɩɪɢɦɟɪ ɩɪɢ UpdatОAllViОа).Вɫɟɤɢ ɢɡɝɥɟɞ ɜɢɤɚ Get 
Document, ɡɚ ɞɚ ɩɨɥɭɱɢ ɞɚɧɧɢ.Аɤɨ ɜ ɧɹɤɨɟ View ɩɪɨɦɟɧɢɦ ɞɚɧɧɢɬɟ ɢ ɢɫɤɚɦɟ ɩɪɨɦɟɧɢɬɟ ɞɚ ɫɟ ɨɬɪɚɡɹɬ ɜ 
ɞɪɭɝɢ View, ɧɚɥɚɝɚ ɫɟ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ UpdatОAllViОа, ɤɨɣɬɨ ɩɴɤ ɜɢɤɚ OnUpdatО ɧɚ ɜɫɟɤɢ ViОа.Тɨɡɢ ɦɟɬɨɞ ɧɟ 
ɫɟ ɜɢɤɚ ɚɜɬɨɦɚɬɢɱɧɨ-ɧɢɟ ɬɪɹɛɜɚ ɞɚ ɝɨ ɨɫɢɝɭɪɢɦ. UpdatОAllViОа ɨɛɯɨɠɞɚ ɜɫɟɤɢ ViОа ɢ ɝɢ ɨɛɧɨɜɹɜɚ, ɤɚɬɨ 
ɢɧɜɚɥɢɞɢɡɢɪɚ (Invalidate) ɰɟɥɢɹ ɩɪɨɡɨɪɟɰ.Аɤɨ ɢɫɤɚɦɟ ɨɩɬɢɦɢɡɚɰɢɹ ɧɢɟ ɬɪɹɛɜɚ ɞɚ ɩɪɨɦɟɧɢɦ ɪɟɚɥɢɡɚɰɢɹɬɚ 
ɧɚ UpdatОAllViОа ɢ ɩɨ-ɬɨɱɧɨ ɞɚ ɩɪɨɦɟɧɢɦ ɩɚɪɚɦɟɬɪɢɬɟ, ɫ ɤɨɢɬɨ ɫɟ ɜɢɤɚ OnUpdate. 
В SDI ɢɦɚ ɟɞɢɧ ɨɛɟɤɬ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɧɚ ɞɨɤɭɦɟɧɬɚ. 
Тɨɜɚ ɨɡɧɚɱɚɜɚ , ɱɟ ɡɚ ɞɚ ɨɬɜɨɪɢ ɧɨɜ ɞɨɤɭɦɟɧɬ ɬɪɹɛɜɚ ɞɚ ɡɚɬɜɨɪɢɦ ɫɬɚɪɢɹ. 
В MDI ɢɦɚɦɟ ɦɧɨɝɨ ɞɨɤɭɦɟɧɬɚɥɧɢ ɨɛɟɤɬɢ, ɡɚɬɨɜɚ ɧɟ ɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɩɨɤɪɢɜɚɧɟ. 
ɉɪɢ ɢɡɛɢɪɚɧɟ ɧɚ ɧɨɜ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɨɛɟɤɬ.Аɤɨ ɟ ….. TОmplatО ɬɨ ɫɟ ɜɡɟɦɚ ɨɬ ɧɟɝɨ ɞɨɤɭɦɟɧɬɟɧ ɲɚɛɥɨɧ ɢ ɫɟ 
ɫɴɡɞɚɜɚ , ɚ ɚɤɨ ɫɚ ɩɨɜɟɱɟ ɬɨ ɫɟ ɢɡɜɟɠɞɚ  ɬɚ ɟɤɪɚɧɚ ɨɬ ɤɨɣ ɬɨɱɧɨ ɲɚɛɥɨɧ ɞɚ ɫɟ ɜɡɟɦɟ. 
Ɉɬɜɚɪɹɧɟ ɧɚ ɫɴɳɟɫɬɜɭɜɚɳ ɞɨɤɭɦɟɧɬ. 
 
 
 
 

http://www.referati.org/osn-razvichiq-v-sdi-i-mdi-priloj-mnogo-izgledi-v-mdiproblemyt-za-sinhronizaciq-na-promenite-v-izgled/44066/ref
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15. Сɜъɪɡɜɚɧɟ ɫ ɛɚɡɚ ɞɚɧɧɢ. Сɜъɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ ɫ ɤɨɧɬɪɨɥɢ (Data Binding). DataGrid. Master-

Details.Пɪɢɦɟɪ. 
Ȼɚɡɚ ɨɬ ɞɚɧɧɢ ɫɟ ɧɚɪɢɱɚ ɜɫɹɤɚ ɨɪɝɚɧɢɡɢɪɚɧɚ ɤɨɥɟɤɰɢɹ ɨɬ ɞɚɧɧɢ.  
ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ  
ɋɜɴɪɡɜɚɧɟɬɨ ɧɚ ɞɚɧɧɢ (Нata bТnНТng) ɨɫɢɝɭɪɹɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɩɪɟɯɜɴɪɥɹɧɟ ɧɚ ɞɚɧɧɢ ɦɟɠɞɭ ɤɨɧɬɪɨɥɢ ɢ 
ɢɡɬɨɱɧɢɰɢ ɧɚ ɞɚɧɧɢ. Ɇɨɠɟɦ ɧɚɩɪɢɦɟɪ ɞɚ ɫɜɴɪɠɟɦ ɦɚɫɢɜ, ɫɴɞɴɪɠɚɳ ɢɦɟɧɚ ɧɚ ɝɪɚɞɨɜɟ, ɫ ComboBox 
ɤɨɧɬɪɨɥɚ ɢ ɢɦɟɧɚɬɚ ɨɬ ɦɚɫɢɜɚ ɳɟ ɫɟ ɩɨɤɚɡɜɚɬ ɜ ɧɟɹ.ȼɫɢɱɤɢ WТnНoаs Forms ɤɨɧɬɪɨɥɢ ɩɨɞɞɴɪɠɚɬ 
ɫɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ (Нata bТnНТng). Ɇɨɠɟɦ ɞɚ ɫɜɴɪɠɟɦ ɤɨɟɬɨ ɢ ɞɚ ɟ ɫɜɨɣɫɬɜɨ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɢɡɬɨɱɧɢɤ ɧɚ 
ɞɚɧɧɢ. 
Кɨɧɬɪɨɥɚɬɚ DataGrТН 
DataGrid ɤɨɧɬɪɨɥɚɬɚ ɜɢɡɭɚɥɢɡɢɪɚ ɬɚɛɥɢɱɧɢ ɞɚɧɧɢ. Ɍɹ ɨɫɢɝɭɪɹɜɚ ɧɚɜɢɝɚɰɢɹ ɩɨ ɪɟɞɨɜɟ ɢ ɤɨɥɨɧɢ ɢ 
ɩɨɡɜɨɥɹɜɚ ɪɟɞɚɤɬɢɪɚɧɟ ɧɚ ɞɚɧɧɢɬɟ. Кɚɬɨ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ ɧɚɣ-ɱɟɫɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ADO.NET DataSet ɢ 
DataTable. Чɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DataSource ɫɟ ɡɚɞɚɜɚ ɢɡɬɨɱɧɢɤɴɬ ɧɚ ɞɚɧɧɢ, ɚ ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ 
DataMember – ɩɴɬɹɬ ɞɨ ɞɚɧɧɢɬɟ ɜ ɪɚɦɤɢɬɟ ɧɚ ɢɡɬɨɱɧɢɤɚ. Пɨ-ɜɚɠɧɢ 
ɫɜɨɣɫɬɜɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ ɫɚ: 
- ReadOnly – ɪɚɡɪɟɲɚɜɚ / ɡɚɛɪɚɧɹɜɚ ɪɟɞɚɤɰɢɹɬɚ ɧɚ ɞɚɧɧɢ. 
- CaptionVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɡɚɝɥɚɜɢɟɬɨ. 
- ColumnHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɡɚɝɥɚɜɢɹɬɚ ɧɚ ɤɨɥɨɧɢɬɟ. 
- RowHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɤɨɥɨɧɚɬɚ ɜ ɥɹɜɨ ɨɬ ɪɟɞɨɜɟɬɟ. 
- TableStyles – ɡɚɞɚɜɚ ɫɬɢɥɨɜɟ ɡɚ ɬɚɛɥɢɰɚɬɚ. 
o MappingName – ɡɚɞɚɜɚ ɬɚɛɥɢɰɚɬɚ, ɡɚ ɤɨɹɬɨ ɫɟ ɨɬɧɚɫɹ ɞɟɮɢɧɢɪɚ- 
ɧɢɹɬ ɫɬɢɥ. 
o GridColumnStyles – ɡɚɞɚɜɚ ɮɨɪɦɚɬɢɪɚɧɟ ɧɚ ɨɬɞɟɥɧɢɬɟ ɤɨɥɨɧɢ – 
ɡɚɝɥɚɜɢɟ, ɲɢɪɢɧɚ ɢ ɞɪ. 
Master-DetaТls ɧɚɜɢɝɚɰɢɹ 
ɇɚɜɢɝɚɰɢɹɬɚ "ɝɥɚɜɟɧ/ɩɨɞɱɢɧɟɧ" (master-НetaТls) ɨɬɪɚɡɹɜɚ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɨɬ ɬɢɩ ɟɞɧɨ ɤɴɦ ɦɧɨɝɨ 
(ɧɚɩɪɢɦɟɪ ɟɞɢɧ ɪɟɝɢɨɧ ɢɦɚ ɦɧɨɝɨ ɨɛɥɚɫɬɢ).  ȼ WТnНoаs Forms ɫɟ ɩɨɞɞɴɪɠɚ ɧɚɜɢɝɚɰɢɹ "ɝɥɚɜɟɧ/ɩɨɞɱɢɧɟɧ". 
Ɂɚ ɞɚ ɢɥɸɫɬɪɢɪɚɦɟ ɪɚɛɨɬɚɬɚ ɫ ɧɟɹ, ɧɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɟɞɢɧ ɩɪɢɦɟɪ: ɂɦɚɦɟ DataSet, ɫɴɞɴɪɠɚɳ ɞɜɟ ɬɚɛɥɢɰɢ 
– ɟɞɧɚɬɚ ɫɴɞɴɪɠɚ ɢɦɟɧɚ ɧɚ ɞɴɪɠɚɜɢ, ɚ ɞɪɭɝɚɬɚ – ɢɦɟɧɚ ɧɚ ɝɪɚɞɨɜɟ. Ɍɟ ɫɚ ɫɜɴɪɡɚɧɢ ɩɨɦɟɠɞɭ ɫɢ ɬɚɤɚ, ɱɟ 
ɧɚ ɜɫɹɤɚ ɞɴɪɠɚɜɚ ɨɬ ɩɴɪɜɚɬɚ ɬɚɛɥɢɰɚ ɫɴɨɬɜɟɬɫɬɜɚɬ ɨɩɪɟɞɟɥɟɧɢ ɝɪɚɞɨɜɟ ɨɬ ɜɬɨɪɚɬɚ 
ɬɚɛɥɢɰɚ: 
Ɍɨɝɚɜɚ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɞɜɟ DataGrid ɤɨɧɬɪɨɥɢ – ɩɴɪɜɚɬɚ, ɜɢɡɭɚɥɢɡɢɪɚɳɚ ɞɴɪɠɚɜɢɬɟ, ɚ ɜɬɨɪɚɬɚ, 
ɜɢɡɭɚɥɢɡɢɪɚɳɚ ɝɪɚɞɨɜɟɬɟ, ɫɴɨɬɜɟɬɫɬɜɚɳɢ ɧɚ ɬɟɤɭɳɨ ɢɡɛɪɚɧɚɬɚ ɞɴɪɠɚɜɚ ɨɬ ɩɴɪɜɚɬɚ ɤɨɧɬɪɨɥɚ. Ɂɚ ɰɟɥɬɚ 
ɤɨɧɬɪɨɥɢɬɟ ɫɟ ɫɜɴɪɡɜɚɬ ɫ ɟɞɢɧ ɢ ɫɴɳ DataSet. ɇɚ ɝɥɚɜɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ 
ɝɥɚɜɧɚɬɚ ɬɚɛɥɢɰɚ. ɇɚ ɩɨɞɱɢɧɟɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ ɪɟɥɚɰɢɹɬɚ ɧɚ ɬɚɛɥɢɰɚɬɚ: 
// Bind the master grid to the master table 
DataGridCountries.DataSource = datasetCountriesAndTowns; 
DataGridCountries.DataMember = "Countries"; 
// Bind the detail grid to the relationship 
DataGridTowns.DataSource = datasetCountriesAndTowns; 
DataGridTowns.DataMember = "Countries.CountriesTowns"; 



17. Вɯɨɞ/Иɡɯɨɞ ɜ .NET. Ɋɚɛɨɬɚ ɫ ɮɚɣɥɨɜɟ, ɞɢɪɟɤɬɨɪɢɢ, ɩɨɬɨɰɢ, ɱɟɬɰɢ ɢ ɩɢɫɰɢ. 
ɉɨɬɨɰɢɬɟ ɜ ɨɛɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɫɚ ɟɞɧɚ ɚɛɫɬɪɚɤɰɢя, ɫ ɤɨяɬɨ ɫɟ ɨɫɴɳɟɫɬɜяɜɚ ɜɯɨɞ ɢ 
ɢɡɯɨɞ ɨɬ ɞɚɞɟɧɚ ɩɪɨɝɪɚɦɚ. ɉɨɬɨɰɢɬɟ ɜ C# ɤɚɬɨ ɤɨɧɰɟɩɰɢя ɫɚ ɚɧɚɥɨɝɢɱɧɢ ɧɚ ɩɨɬɨɰɢɬɟ ɜ ɞɪɭɝɢ ɨɛɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɚɧɢ ɟɡɢɰɢ, ɧɚɩɪ. Java, C++ ɢ DОlphi (ObjОМt PasМal).  
ɉɨɬɨɤъɬ ɟ ɩɨɞɪɟɞɟɧɚ ɫɟɪɢя ɨɬ ɛɚɣɬɨɜɟ, ɤɨяɬɨ ɫɥɭɠɢ ɤɚɬɨ ɚɛɫɬɪɚɤɬɟɧ ɤɚɧɚɥ ɡɚ ɞɚɧɧɢ. Тɨɡɢ ɜɢɪɬɭɚɥɟɧ 
ɤɚɧɚɥ ɫɜɴɪɡɜɚ ɩɪɨɝɪɚɦɚɬɚ ɫ ɭɫɬɪɨɣɫɬɜɨ ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɢɥɢ ɩɪɟɧɨɫ ɧɚ ɞɚɧɧɢ (ɧɚɩɪ. ɮɚɣɥ ɜɴɪɯɭ ɯɚɪɞ ɞɢɫɤ), 
ɤɚɬɨ ɞɨɫɬɴɩɴɬ ɞɨ ɤɚɧɚɥɚ ɟ ɩɨɫɥɟɞɨɜɚɬɟɥɟɧ. ɉɨɬɨɰɢɬɟ ɩɪɟɞɨɫɬɚɜяɬ ɫɪɟɞɫɬɜɚ ɡɚ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɧɚ 
ɩɨɪɟɞɢɰɢ ɨɬ ɛɚɣɬɨɜɟ ɨɬ ɢ ɤɴɦ ɭɫɬɪɨɣɫɬɜɨɬɨ. Тɨɜɚ ɟ ɫɬɚɧɞɚɪɬɧɢяɬ ɦɟɯɚɧɢɡɴɦ ɡɚ ɢɡɜɴɪɲɜɚɧɟ ɧɚ ɜɯɨɞɧɨ-

ɢɡɯɨɞɧɢ ɨɩɟɪɚɰɢɢ ɜ .NET FramОаork.ɉɨɬɨɰɢɬɟ ɜ .NET FramОаork ɫɟ ɞɟɥяɬ ɧɚ ɞɜɟ ɝɪɭɩɢ – ɛɚɡɨɜɢ ɢ 
ɩɪɟɯɨɞɧɢ. ɂ ɟɞɧɢɬɟ, ɢ ɞɪɭɝɢɬɟ, ɧɚɫɥɟɞяɜɚɬ ɚɛɫɬɪɚɤɬɧɢя ɤɥɚɫ System.IO.Stream, ɛɚɡɨɜ ɡɚ ɜɫɢɱɤɢ 
ɩɨɬɨɰɢ.Ȼɚɡɨɜɢɬɟ ɩɨɬɨɰɢ ɩɢɲɚɬ ɢ ɱɟɬɚɬ ɞɢɪɟɤɬɧɨ ɨɬ ɧяɤɚɤɴɜ ɜɴɧɲɟɧ ɦɟɯɚɧɢɡɴɦ ɡɚ ɫɴɯɪɚɧɟɧɢɟ, ɤɚɬɨ 
ɮɚɣɥɨɜɚɬɚ ɫɢɫɬɟɦɚ (ɧɚɩɪɢɦɟɪ ɤɥɚɫɴɬ FileStream), ɩɚɦɟɬɬɚ (MemoryStream) ɢɥɢ ɞɚɧɧɢ, ɞɨɫɬɴɩɧɢ ɩɨ 
ɦɪɟɠɚɬɚ (NetworkStream). ɉɨ-ɧɚɬɚɬɴɤ ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɤɥɚɫɚ FileStream ɜ ɬɨɱɤɚɬɚ "Фɚɣɥɨɜɢ ɩɨɬɨɰɢ". 
ɉɪɟɯɨɞɧɢɬɟ ɩɨɬɨɰɢ ɩɢɲɚɬ ɢ ɱɟɬɚɬ ɨɬ ɞɪɭɝɢ ɩɨɬɨɰɢ (ɧɚɣ-ɱɟɫɬɨ ɜ ɛɚɡɨɜɢ ɩɨɬɨɰɢ), ɤɚɬɨ ɩɪɢ ɬɨɜɚ 
ɩɨɫɪɟɞɧɢɱɟɫɬɜɨ ɞɨɛɚɜяɬ ɞɨɩɴɥɧɢɬɟɥɧɚ ɮɭɧɤɰɢ-ɨɧɚɥɧɨɫɬ, ɧɚɩɪɢɦɟɪ ɛɭɮɟɪɢɪɚɧɟ (BufferedStream) ɢɥɢ 
ɤɨɞɢɪɚɧɟ (CryptoStream). ɉɨ-ɩɨɞɪɨɛɧɨ ɳɟ ɪɚɡɝɥɟɞɚɦɟ BufferedStream ɜ ɬɨɱɤɚɬɚ "Ȼɭɮɟɪɢɪɚɧɢ ɩɨɬɨɰɢ". 
Ɂɚ ɱɟɬɟɧɟ ɧɚ ɞɚɧɧɢ ɨɬ ɩɨɬɨɤ ɫɟ ɢɡɩɨɥɡɜɚ ɦɟɬɨɞɴɬ int Read(byte[] buffer, int offset, int count). Тɨɣ ɱɟɬɟ 
ɧɚɣ-ɦɧɨɝɨ count ɧɚ ɛɪɨɣ ɛɚɣɬɚ ɨɬ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢя ɧɚ ɜɯɨɞɧɢя ɩɨɬɨɤ, ɭɜɟɥɢɱɚɜɚ ɩɨɡɢɰɢяɬɚ ɢ ɜɪɴ-ɳɚ 
ɛɪɨя ɩɪɨɱɟɬɟɧɢ ɛɚɣɬɨɜɟ ɢɥɢ 0 ɩɪɢ ɞɨɫɬɢɝɧɟ ɤɪɚя ɧɚ ɩɨɬɨɤɚ. Чɟɬɟɧɟɬɨ ɦɨɠɟ ɞɚ ɛɥɨɤɢɪɚ ɡɚ ɧɟɨɩɪɟɞɟɥɟɧɨ 
ɜɪɟɦɟ. ɇɚɩɪɢɦɟɪ, ɚɤɨ ɩɪɢ ɱɟɬɟɧɟ ɨɬ ɦɪɟɠɚ ɢɡɜɢɤɚɦɟ ɦɟɬɨɞɚ NetаorkStream.Read(…), ɚ ɧɟ ɫɚ ɧɚɥɢɱɧɢ 
ɞɚɧɧɢ ɡɚ ɱɟɬɟɧɟ, ɨɩɟɪɚɰɢяɬɚ ɛɥɨɤɢɪɚ ɞɨ ɬяɯɧɨɬɨ ɩɨɥɭɱɚɜɚɧɟ. ȼ ɬɚɤɢɜɚ ɫɥɭɱɚɢ ɟ ɭɦɟɫɬɧɨ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ 
ɫɜɨɣɫɬɜɨɬɨ NetworkStream. DataAvailable, ɤɨɟɬɨ ɩɨɤɚɡɜɚ ɞɚɥɢ ɜ ɩɨɬɨɤɚ ɢɦɚ ɩɪɢɫɬɢɝɧɚɥɢ ɞɚɧɧɢ, ɤɨɢɬɨ ɨɳɟ 
ɧɟ ɫɚ ɩɪɨɱɟɬɟɧɢ, ɬ. ɟ. ɞɚɥɢ ɩɨɫɥɟɞɜɚɳɚ ɨɩɟɪɚɰɢя Read() ɳɟ ɛɥɨɤɢɪɚ ɢɥɢ ɳɟ ɜɴɪɧɟ ɪɟɡɭɥɬɚɬ ɜɟɞɧɚɝɚ. 

ɉɢɫɚɧɟ ɜ ɩɨɬɨɤ  

Ɇɟɬɨɞɴɬ Write(byte[] buffer, int offset, int count) ɡɚɩɢɫɜɚ ɜ ɢɡɯɨɞ-ɧɢя ɩɨɬɨɤ count ɛɚɣɬɚ, ɤɚɬɨ ɡɚɩɨɱɜɚ ɨɬ 
ɡɚɞɚɞɟɧɨɬɨ ɨɬɦɟɫɬɜɚɧɟ ɜ ɛɚɣɬɨɜɢя ɦɚɫɢɜ. ɂ ɬɚɡɢ ɨɩɟɪɚɰɢя ɟ ɛɥɨɤɢɪɚɳɚ, ɬ.ɟ. ɦɨɠɟ ɞɚ ɩɪɟɞɢɡɜɢɤɚ 
ɡɚɛɚɜяɧɟ ɡɚ ɧɟɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ. ɇɟ ɟ ɝɚɪɚɧɬɢɪɚɧɨ, ɱɟ ɛɚɣɬɨɜɟɬɟ, ɡɚɩɢɫɚɧɢ ɜ ɩɨɬɨɤɚ ɫ Write(…), ɫɚ 
ɞɨɫɬɢɝɧɚɥɢ ɞɨ ɦɟɫɬɨɧɚɡɧɚɱɟɧɢɟɬɨ ɫɢ ɫɥɟɞ ɭɫɩɟɲ-ɧɨɬɨ ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɦɟɬɨɞɚ. ȼɴɡɦɨɠɧɨ ɟ ɩɨɬɨɤɴɬ ɞɚ 
ɛɭɮɟɪɢɪɚ ɞɚɧɧɢɬɟ ɢ ɞɚ ɧɟ ɝɢ ɢɡɩɪɚɳɚ ɜɟɞɧɚɝɚ.Фɚɣɥɨɜɢɬɟ ɩɨɬɨɰɢ ɜ .NET FramОаork ɫɚ ɪɟɚɥɢɡɢɪɚɧɢ ɜ 
ɤɥɚɫɚ FileStream, ɤɨɣɬɨ ɜɟɱɟ ɛɟɲɟ ɢɡɩɨɥɡɜɚɧ ɜ ɩɪɢɦɟɪɚ ɡɚ ɩɨɬɨɰɢ. Кɚɬɨ ɧɚɫɥɟɞɧɢɤ ɧɚ Stream, ɬɨɣ 
ɩɨɞɞɴɪɠɚ ɜɫɢɱɤɢɬɟ ɦɭ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ (ɱɟɬɟɧɟ, ɩɢɫɚɧɟ, ɩɨɡɢɰɢɨɧɢɪɚɧɟ) ɢ ɞɨɛɚɜя ɧяɤɨɢ 
ɞɨɩɴɥɧɢɬɟɥɧɢ.Чɟɬɟɧɟɬɨ ɢ ɩɢɫɚɧɟɬɨ ɜɴɜ ɮɚɣɥɨɜɢ ɩɨɬɨɰɢ, ɤɚɤɬɨ ɢ ɞɪɭɝɢɬɟ ɩɨ-ɪяɞɤɨ ɢɡɩɨɥɡɜɚɧɢ ɨɩɟɪɚɰɢɢ, 
ɫɟ ɢɡɜɴɪɲɜɚɬ ɤɚɤɬɨ ɩɪɢ ɜɫɢɱɤɢ ɧɚɫɥɟɞɧɢɰɢ ɧɚ ɤɥɚɫɚ Stream – ɫ ɦɟɬɨɞɢɬɟ Read(), Write() ɢ ɬ. ɧ.  

Фɚɣɥɨɜɢɬɟ ɩɨɬɨɰɢ ɩɨɞɞɴɪɠɚɬ ɩɪяɤ ɞɨɫɬɴɩ ɞɨ ɨɩɪɟɞɟɥɟɧɚ ɩɨɡɢɰɢя ɨɬ ɮɚɣɥɚ ɱɪɟɡ ɦɟɬɨɞɚ Seek(…). 

Чɟɬɰɢɬɟ ɢ ɩɢɫɚɱɢɬɟ (rОaНОrs anН аritОrs) ɜ .NET FramОаork ɫɚ ɤɥɚɫɨɜɟ, ɤɨɢɬɨ ɭɥɟɫɧяɜɚɬ ɪɚɛɨɬɚɬɚ ɫ 
ɩɨɬɨɰɢɬɟ. ɉɪɢ ɪɚɛɨɬɚ ɧɚɩɪɢɦɟɪ ɫɚɦɨ ɫ ɮɚɣɥɨɜ ɩɨɬɨɤ, ɩɪɨɝɪɚɦɢɫɬɴɬ ɦɨɠɟ ɞɚ ɱɟɬɟ ɢ ɡɚɩɢɫɜɚ ɟɞɢɧɫɬɜɟɧɨ 
ɛɚɣɬɨɜɟ. Кɨɝɚɬɨ ɬɨɡɢ ɩɨɬɨɤ ɫɟ ɨɛɜɢɟ ɜ ɱɟɬɟɰ ɢɥɢ ɩɢɫɚɱ, ɜɟɱɟ ɫɚ ɩɨɡɜɨɥɟɧɢ ɱɟɬɟɧɟɬɨ ɢ ɡɚɩɢɫɚ ɧɚ ɪɚɡɥɢɱɧɢ 
ɫɬɪɭɤɬɭɪɢ ɨɬ ɞɚɧɧɢ, ɧɚɩɪɢɦɟɪ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ, ɬɟɤɫɬɨɜɚ ɢɧɮɨɪɦɚɰɢя ɢ ɞɪɭɝɢ ɬɢɩɨɜɟ. Чɟɬɰɢɬɟ ɢ 
ɩɢɫɚɱɢɬɟ ɛɢɜɚɬ ɞɜɨɢɱɧɢ ɢ ɬɟɤɫɬɨɜɢ. Дɜɨɢɱɧɢɬɟ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɨɫɢɝɭɪяɜɚɬ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɧɚ ɩɪɢɦɢɬɢɜɧɢ 
ɬɢɩɨɜɟ ɞɚɧɧɢ ɜ ɞɜɨɢɱɟɧ ɜɢɞ – ReadChar(), ReadChars(), ReadInt32(), ReadDouble() ɢ ɞɪ. ɡɚ ɱɟɬɟɧɟ ɢ 
ɫɴɨɬɜɟɬɧɨ Write(char), Write(char[]), Write(Int32), Write(double) – ɡɚ ɡɚɩɢɫ. Ɇɨɠɟ ɞɚ ɫɟ ɱɟɬɟ ɢ ɡɚɩɢɫɜɚ ɢ 
string, ɤɚɬɨ ɬɨɣ ɫɟ ɩɪɟɞɫɬɚɜя ɜɴɜ ɜɢɞ ɧɚ ɦɚɫɢɜ ɨɬ ɫɢɦɜɨɥɢ ɢ ɩɪɟɮɢɤɫɧɨ ɫɟ ɡɚɩɢɫɜɚ ɞɴɥɠɢɧɚɬɚ ɦɭ – 

ReadString(), ɪɟɫɩ. Write(string).Тɟɤɫɬɨɜɢɬɟ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɨɫɢɝɭɪяɜɚɬ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɧɚ ɬɟɤɫɬɨɜɚ ɢɧɮɨɪ-

ɦɚɰɢя, ɩɪɟɞɫɬɚɜɟɧɚ ɜɴɜ ɜɢɞ ɧɚ ɧɢɡɨɜɟ, ɪɚɡɞɟɥɟɧɢ ɫ ɧɨɜ ɪɟɞ. Ȼɚɡɨɜɢ ɬɟɤɫɬɨɜɢ ɱɟɬɰɢ ɢ ɩɢɫɚɱɢ ɫɚ 
ɚɛɫɬɪɚɤɬɧɢɬɟ ɤɥɚɫɨɜɟ TextReader ɢ TextWriter. Ɉɫɧɨɜɧɢɬɟ ɦɟɬɨɞɢ ɡɚ ɱɟɬɟɧɟ ɢ ɡɚɩɢɫ ɫɚ ɫɥɟɞɧɢɬɟ: - 
ReadLine() – ɩɪɨɱɢɬɚ ɟɞɢɧ ɪɟɞ ɬɟɤɫɬ.  

- ReadToEnd() – ɩɪɨɱɢɬɚ ɜɫɢɱɤɨ ɨɬ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢя ɞɨ ɤɪɚя ɧɚ ɩɨɬɨɤɚ.  

- Write(…) – ɜɦɴɤɜɚ ɞɚɧɧɢ ɜ ɩɨɬɨɤɚ ɧɚ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢя.  
Ɋɚɛɨɬɚ ɫ ɞɢɪɟɤɬɨɪɢɢ. Кɥɚɫɨɜɟ Directorв ɢ DirectorвInПo  
Кɥɚɫɨɜɟɬɟ Directory ɢ DirectoryInfo ɫɚ ɩɨɦɨɳɧɢ ɤɥɚɫɨɜɟ ɡɚ ɪɚɛɨɬɚ ɫ ɞɢɪɟɤɬɨɪɢɢ. Щɟ ɢɡɛɪɨɢɦ ɨɫɧɨɜɧɢɬɟ 
ɢɦ ɦɟɬɨɞɢ, ɤɚɬɨ ɨɬɛɟɥɟɠɢɦ, ɱɟ ɡɚ Directory ɬɟ ɫɚ ɫɬɚɬɢɱɧɢ, ɚ ɡɚ DirectoryInfo – ɞɨɫɬɴɩɧɢ ɱɪɟɡ ɢɧɫɬɚɧɰɢя.  
- Create(), CreateSubdirectory() – ɫɴɡɞɚɜɚ ɞɢɪɟɤɬɨɪɢя ɢɥɢ ɩɨɞɞɢ-ɪɟɤɬɨɪɢя.  

- GetFiles(…) – ɜɪɴɳɚ ɜɫɢɱɤɢ ɮɚɣɥɨɜɟ ɜ ɞɢɪɟɤɬɨɪɢяɬɚ.  

- GetDirectories(…) – ɜɪɴɳɚ ɜɫɢɱɤɢ ɩɨɞɞɢɪɟɤɬɨɪɢɢ ɧɚ ɞɢɪɟɤɬɨɪɢяɬɚ.  

- MoveTo(…) – ɩɪɟɦɟɫɬɜɚ (ɩɪɟɢɦɟɧɭɜɚ) ɞɢɪɟɤɬɨɪɢя.  



- Delete() – ɢɡɬɪɢɜɚ ɞɢɪɟɤɬɨɪɢя.  

- Exists() – ɩɪɨɜɟɪяɜɚ ɞɢɪɟɤɬɨɪɢя ɞɚɥɢ ɫɴɳɟɫɬɜɭɜɚ.  

- Parent – ɜɪɴɳɚ ɝɨɪɧɚɬɚ ɞɢɪɟɤɬɨɪɢя.  

- FullName – ɩɴɥɧɨ ɢɦɟ ɧɚ ɞɢɪɟɤɬɨɪɢяɬɚ.  
 



м8. Windows Presentation Foundation гWPFд.XAML.КȖȕȚȘȖȓи и ȓȖȋичȍșȒȖ ȌъȘȊȖ. ПȘиȔȍȘи 

Но̏̌ ̬е̦ди̬̌щ̌ ̭и̭те̥̌, ̛̬̦̍̌̌̌̚ ̦̌ DireĐtX 

–О̛̭̐у̬́̏̌ подд̬ъ̙к̌ ̦̌ ̵̬̌дуе̬̦о у̭ко̬е̛̦е 

–ʿодд̬ъ̙к̌ ̦̌ е̴ект̛ 

–В̬̐̌де̦̌ подд̬ъ̙к̌ ̦̌ ϯD 

•До̬̍̌ и̦те̬̐̌ция ̦̌ ϮD̛ ϯD UI 
Не̛̛̭̥̌̏̚ от ̬е̚ол̶̛̀́т̌! 

•Декл̬̌̌т̛̦̏о п̬о̛̬̥̬̦̐̌̌е –XAML 

•До̛̬̍ ̛̦̭т̬у̥е̦т̛ ̌̚ ̬̬̌̌̍̚т̦̏̌е ̦̌ GUI –Blend 

•ˁт̛ло̏е ̛ те̛̥ 

•В̬̐̌де̛̦ ̶̛̛̛̦̥̌̌ 

•Kо̥по̛̬̦̌̚е ̦̌ еле̥е̦т̛ 

•ˀ̌̚дел̦́е ̦̌ д̛̦̦̌те;DataͿот по̏еде̛̦ето ;Behavior) 

•Ле̭̦о ̬̌̚п̬о̭т̬̦̌е̛̦е 

–ClickOnce 

–Browser(XBAP 

XAML: 

XML ̛̬̦̍̌̌̚ е̛̚к=>т̌̐о̏е ̛ ̌т̛̬̍ут̛ 

•Декл̬̌̌т̛̏е̦ 

–ˀ̌̚деле̛̦е ̦̌ оп̛̛̭̦̌е от по̏еде̛̦е 

•Оп̛̭̏̌ .NйTо̍ект̛ 

•И̚пол̏̌̚ ̭е ̌̚ оп̛̭̦̏̌е ̦̌ пот̬е̛̍тел̭к̛ ̛̦те̴̬е̜̭–̬̌̍от̛ ̭ кл̭̌о̏ете от WPнпл̌т̴о̬̥̌т̌ 

 

К̌к д̌ ̭ъ̚д̌де̥ ̍уто̦: 
<!--XAML--> 

<Button Content="OK"/> 

//C# 

Button b= newButtonгд {Content = "Ok“ }; 
ЕȒȊȐȊȈȓеȕȚȕȖ 

ТȈȋ –ȒȓȈșȈ ȕȈ ȖȉеȒȚȈ 

АȚȘȐȉțȚ –ȗȘȖȔеȕя șȚȖȑȕȖșȚ ȕȈ șȊȖȑșȚȊȖ 



Prorerty еȓеȔеȕȚȐ: 

Не ̭ъ̚д̌̏̌т ̦о̛̏ о̍ект̛ 

•ʿ̛̬̭̏о́̏̌ ̭то̜̦о̭т ̦̌ ̭̏о̜̭т̏о 

<Button> 

<Button.Content> 

<RectangleHeight="40" 

Width="40" 

Fill="Black" /> 

</Button.Content> 

</Button>ТȈȋ –ȒȓȈșȈ, șȖȉșȚȊеȕȐȒ ȕȈ șȊȖȑșȚȊȖȚȖ Ȑ ȐȔеȚȖ ȕȈ șȊȖȑșȚȊȖȚȖ 

ОșȕȖȊȕȐ ȒȓȈșȖȊе ȕȈ WPF: 

•DispatĐherOďjeĐt 

•DepeŶdeŶĐǇOďjeĐt 

•Visual 

•UIйleŵeŶt 

•нraŵeworkйleŵeŶt̛ CoŶtrol 

•Shapes̛ Teǆt, CoŶteŶtPreseŶter 

•CoŶtrol, ContentControl, UserControl 

•WiŶdow 

Ко̦т̬ол̛ ̦̌ WPF: 

•CoŶteŶt CoŶtrols 

–Buttons 

•ButtoŶ 

•RepeatButtoŶ 

•ToggleButtoŶ 

•CheĐkBoǆ 

•RadioButtoŶ 

Items Controls 

–ItemsControl 



–ListBox 

–ListView 

–ComboBox 

–Menus 

•MeŶu 

•CoŶteǆtMeŶu 

Пɪɨгɪаɦиɪаɧе ɫ .NETиWPF31 
–TreeView 

–ToolBar 

–StatusBar 

 



19. LINQ – Language INtegrated Query. Query Expressions – ЗȈяȊкȐ ȊȋрȈȌȍȕȐ 
Ȋ ȍȏȐкȈ. ЛȈȔȉȌȈ ȐȏрȈȏȐ 

LINQ – Language INtegrated Query  

( ɡɚяɜɤɢ ɜɝɪɚɞɟɧɢ ɜ ɟɡɢɤɚ )  

• Оɫɧɨɜɧɢ ɮɭɧɞɚɦɟɧɬɢ ɧɚ LINQ  

• LINQ  - ɢɡɩɨɥɡɜɚɧɢ ɟɡɢцɢ      C# 3.0    VB 9 

• Оɫɨɛɟɧɨɫɬɢ  

• Lambda Expressions 

• Query Expressions  

• Delegate functions 

• Type inference 

• Anonymous types 

• Extension methods 

• Expression trees 

Иɧɢцɢɚɥɢɡɚцɢя ɧɚ ɨɛɟɤɬɢ 

Invoice i = neа Invoice д CustomerId = 123, Name = “Test” }; 

Is equivalent to: 

Invoice I = new Invoice(); 

i.CustomerId = 123; 

i.Name = “Test”; 

Lambda Expressions 

Predicates 

• Predicate 

• (p) => p.Gender == “F” 

• Projection 

• (p) => p.Gender ? “F” : “Female” 

• “Each person p becomes string “Female” if Gender is “F””  

 



20. Тɚɣмеɪ (Timer). Ɋɚɛɨɬɚ ɫ ɬɚɣмеɪɢ. ɉɪɨɩъɪɬɢɬɚ, ɫъɛɢɬɢя. ɉɪɢмеɪ. 
Тɚɣмеɪɢ 
Чɟɫɬɨ ɜ ɩɪɢɥɨɠɟɧɢɹɬɚ, ɤɨɢɬɨ ɪɚɡɪɚɛɨɬɜɚɦɟ, ɜɴɡɧɢɤɜɚ ɧɟɨɛɯɨɞɢɦɨɫɬ ɨɬ 
ɢɡɩɴɥɧɹɜɚɧɟ ɧɚ ɡɚɞɚɱɢ ɩɪɟɡ ɪɟɝɭɥɹɪɧɢ ɜɪɟɦɟɜɢ ɢɧɬɟɪɜɚɥɢ. Ɍɚɣɦɟɪɢɬɟ 
ɩɪɟɞɨɫɬɚɜɹɬ ɬɚɤɚɜɚ ɭɫɥɭɝɚ. Ɍɟ ɫɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɢɡɜɟɫɬɹɜɚɬ ɩɪɢɥɨɠɟɧɢɟɬɨ 
ɩɪɢ ɢɡɬɢɱɚɧɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɧɨ ɡɚɞɚɞɟɧ ɢɧɬɟɪɜɚɥ ɨɬ ɜɪɟɦɟ. Ɍɚɣɦɟɪɢɬɟ ɫɚ 
ɩɨɥɟɡɧɢ ɜ ɪɟɞɢɰɚ ɫɰɟɧɚɪɢɢ, ɧɚɩɪɢɦɟɪ, ɤɨɝɚɬɨ ɢɫɤɚɦɟ ɞɚ ɨɛɧɨɜɹɜɚɦɟ 
ɩɟɪɢɨɞɢɱɧɨ ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ ɫ ɚɤɬɭɚɥɧɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɫɬɚɬɭɫɚ 
ɧɚ ɧɹɤɚɤɜɚ ɡɚɞɚɱɚ ɢɥɢ ɞɚ ɩɪɨɜɟɪɹɜɚɦɟ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɩɪɨɦɟɧɹɳɢ ɫɟ 
ɞɚɧɧɢ. 
System.Timers.Timer 

Кɥɚɫɴɬ ɩɪɟɞɨɫɬɚɜɹ ɫɴɛɢɬɢɟ ɡɚ ɢɡɬɢɱɚɧɟ ɧɚ ɜɪɟɦɟɜɢɹ ɢɧɬɟɪɜɚɥ Elapsed, 

ɤɨɟɬɨ ɟ ɞɟɥɟɝɚɬ ɨɬ ɬɢɩ ElapsedEventHandler, ɞɟɮɢɧɢɪɚɧ ɤɚɬɨ: 
public delegate void ElapsedEventHandler( 
object sender, ElapsedEventArgs e); 
ɉɪɢ ɢɡɬɢɱɚɧɟ ɧɚ ɢɧɬɟɪɜɚɥɚ, ɭɤɚɡɚɧ ɜ ɫɜɨɣɫɬɜɨɬɨ Interval, ɬɚɣɦɟɪɴɬ ɨɬ 
ɬɢɩ System.Timers.Timer ɳɟ ɢɡɜɢɤɚ ɡɚɩɢɫɚɥɢɬɟ ɫɟ ɡɚ ɫɴɛɢɬɢɟɬɨ ɦɟɬɨɞɢ, 
ɢɡɩɨɥɡɜɚɣɤɢ ɧɢɲɤɚ ɨɬ ɩɭɥɚ. Аɤɨ ɢɡɩɨɥɡɜɚɦɟ ɟɞɢɧ ɢ ɫɴɳ ɦɟɬɨɞ ɡɚ 
ɩɨɥɭɱɚɜɚɧɟ ɧɚ ɫɴɛɢɬɢɹ ɨɬ ɧɹɤɨɥɤɨ ɬɚɣɦɟɪɚ, ɱɪɟɡ ɚɪɝɭɦɟɧɬɚ sender ɦɨɠɟɦ 
ɞɚ ɝɢ ɪɚɡɝɪɚɧɢɱɢɦ. Кɥɚɫɴɬ ElapsedEventArgs ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ DateTime 
SignalTime ɧɢ ɩɪɟɞɨɫɬɚɜɹ ɬɨɱɧɨɬɨ ɜɪɟɦɟ, ɤɨɝɚɬɨ ɟ ɛɢɥ ɢɡɜɢɤɜɚɧ ɦɟɬɨɞɚ. 
Ɂɚ ɫɬɚɪɬɢɪɚɧɟ ɢ ɫɩɢɪɚɧɟ ɧɚ ɢɡɜɟɫɬɹɜɚɧɟɬɨ, ɦɨɠɟɦ ɞɚ ɢɡɜɢɤɚɦɟ ɫɴɨɬɜɟɬɧɨ 
Start() ɢ Stop() ɦɟɬɨɞɢɬɟ. ɋɜɨɣɫɬɜɨɬɨ Enabled ɧɢ ɩɨɡɜɨɥɹɜɚ ɞɚ ɢɧɫɬɪɭɤ- 
ɬɢɪɚɦɟ ɬɚɣɦɟɪɚ ɞɚ ɢɝɧɨɪɢɪɚ ɫɴɛɢɬɢɟɬɨ Elapsed. Ɍɨɜɚ ɩɪɚɜɢ Enabled 
ɮɭɧɤɰɢɨɧɚɥɧɨ ɟɤɜɢɜɚɥɟɧɬɧɨ ɧɚ ɫɴɨɬɜɟɬɧɢɬɟ Start() ɢ Stop() ɦɟɬɨɞɢ. 
Кɨɝɚɬɨ ɩɪɢɤɥɸɱɢɦ ɫ ɬɚɣɦɟɪɚ, ɬɪɹɛɜɚ ɞɚ ɢɡɜɢɤɚɦɟ Close(), ɡɚ ɞɚ ɨɫɜɨ- 
ɛɨɞɢɦ ɫɴɨɬɜɟɬɧɢɬɟ ɫɢɫɬɟɦɧɢ ɪɟɫɭɪɫɢ. 

System.Threading.Timer 

System.Threading.Timer ɩɪɢɥɢɱɚ ɧɚ System.Timers.Timer ɢ ɫɴɳɨ 
ɢɡɩɨɥɡɜɚ ɩɭɥɚ ɫ ɧɢɲɤɢ. Ɉɫɧɨɜɧɚɬɚ ɪɚɡɥɢɤɚ ɟ, ɱɟ ɬɨɣ ɩɨɡɜɨɥɹɜɚ ɦɚɥɤɨ ɩɨ- 
ɪɚɡɲɢɪɟɧ ɤɨɧɬɪɨɥ – ɦɨɠɟ ɞɚ ɭɤɚɡɜɚɦɟ ɤɨɝɚ ɬɚɣɦɟɪɚ ɞɚ ɡɚɩɨɱɧɟ ɞɚ 
ɨɬɛɪɨɹɜɚ, ɤɚɤɬɨ ɢ ɞɚ ɩɪɟɞɚɜɚɦɟ ɜɫɹɤɚɤɜɚ ɢɧɮɨɪɦɚɰɢɹ ɧɚ ɦɟɬɨɞɚ ɡɚ 
ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ ɱɪɟɡ ɨɛɟɤɬ ɨɬ ɩɪɨɢɡɜɨɥɟɧ ɬɢɩ. Ɂɚ ɞɚ ɩɨɥɡɜɚɦɟ 
System.Threading.Timer, ɬɪɹɛɜɚ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɦɭ ɞɚ ɩɨɞɚɞɟɦ ɞɟɥɟɝɚɬ ɨɬ 
ɬɢɩ TimerCallback, ɞɟɮɢɧɢɪɚɧ ɤɚɬɨ: 
public delegate void TimerCallback(object state); 
ɉɪɢ ɜɫɹɤɨ ɢɡɬɢɱɚɧɟ ɧɚ ɜɪɟɦɟɜɢɹ ɢɧɬɟɪɜɚɥ, ɳɟ ɛɴɞɚɬ ɢɡɜɢɤɜɚɧɢ ɦɟɬɨɞɢɬɟ 
ɜ ɬɨɡɢ ɞɟɥɟɝɚɬ. Ɉɛɢɤɧɨɜɟɧɨ ɤɚɬɨ ɨɛɟɤɬ ɡɚ ɫɴɫɬɨɹɧɢɟ ɢɦɚ ɩɨɥɡɚ ɞɚ 
ɩɨɞɚɜɚɦɟ ɫɴɡɞɚɬɟɥɹ ɧɚ ɬɚɣɦɟɪɚ, ɡɚ ɞɚ ɦɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɫɴɳɢɹ ɦɟɬɨɞ ɡɚ ɨɛɪɚɬɧɢ ɢɡɜɢɤɜɚɧɢɹ ɡɚ 
ɨɛɪɚɛɨɬɤɚ ɧɚ ɫɴɛɢɬɢɹ ɨɬ ɦɧɨɠɟɫɬɜɨ ɬɚɣɦɟɪɢ. 
Дɪɭɝɢɹɬ ɩɚɪɚɦɟɬɴɪ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɧɚ ɬɚɣɦɟɪɚ ɟ ɜɪɟɦɟɜɢɹɬ ɢɧɬɟɪɜɚɥ. Ɍɨɣ 
ɦɨɠɟ ɢ ɞɚ ɛɴɞɟ ɩɪɨɦɟɧɟɧ ɜɩɨɫɥɟɞɫɬɜɢɟ ɫ ɢɡɜɢɤɜɚɧɟ ɧɚ ChanРe(…) ɦɟɬɨɞɚ. 
System.Threading.Timer ɧɟ ɩɪɟɞɥɚɝɚ ɭɞɨɛɟɧ ɧɚɱɢɧ ɡɚ ɫɬɚɪɬɢɪɚɧɟ ɢ 
ɫɩɢɪɚɧɟ. ɇɟɝɨɜɚɬɚ ɪɚɛɨɬɚ ɡɚɩɨɱɜɚ ɜɟɞɧɚɝɚ ɫɥɟɞ ɤɨɧɫɬɪɭɢɪɚɧɟɬɨ ɦɭ (ɩɨ- 
ɬɨɱɧɨ ɫɥɟɞ ɢɡɬɢɱɚɧɟɬɨ ɧɚ ɩɨɞɚɞɟɧɨɬɨ ɫɬɚɪɬɨɜɨ ɜɪɟɦɟ) ɢ ɩɪɟɤɴɫɜɚɧɟɬɨ ɦɭ 
ɫɬɚɜɚ ɫɚɦɨ ɱɪɟɡ Dispose(). Аɤɨ ɢɫɤɚɦɟ ɞɚ ɝɨ ɪɟɫɬɚɪɬɢɪɚɦɟ ɬɪɹɛɜɚ ɞɚ 
ɫɴɡɞɚɞɟɦ ɧɨɜ ɨɛɟɤɬ. 

System.Windows.Forms.Timer 
ɉɪɨɫɬɪɚɧɫɬɜɨɬɨ ɨɬ ɢɦɟɧɚ System.Windows.Forms ɫɴɞɴɪɠɚ ɨɳɟ ɟɞɢɧ ɤɥɚɫ 
ɡɚ ɬɚɣɦɟɪ, ɤɨɣɬɨ ɟ ɫɴɫ ɫɥɟɞɧɚɬɚ ɞɟɮɢɧɢɰɢɹ: 
public class Timer : Component, IComponent, Idisposable 
{ 
public Timer(); 
public bool Enabled{virtual get ; virtual set;} 
public int Interval {get; set;} 
public event EventHandler Tick; 
public void Start(); 
public void Stop(); 
} 
Вɴɩɪɟɤɢ, ɱɟ ɦɟɬɨɞɢɬɟ ɧɚ System.Windows.Forms.Timer ɦɧɨɝɨ ɩɪɢɥɢɱɚɬ ɧɚ 
ɬɟɡɢ ɧɚ System.Timers.Timer, ɬɨ System.Windows.Forms.Timer ɧɟ ɢɡɩɨɥ- 
ɡɜɚ ɩɭɥɚ ɫ ɧɢɲɤɢ ɡɚ ɨɛɪɚɬɧɢɬɟ ɢɡɜɢɤɜɚɧɢɹ ɤɴɦ WТnНoаs Forms ɩɪɢɥɨɠɟ- 
ɧɢɟɬɨ. Вɦɟɫɬɨ ɬɨɜɚ, ɩɪɟɡ ɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ ɬɨɣ ɩɭɫɤɚ WТnНoаs ɫɴɨɛɳɟ- 
ɧɢɟɬɨ WM_TIMER ɜ ɨɩɚɲɤɚɬɚ ɡɚ ɫɴɨɛɳɟɧɢɹ ɧɚ ɬɟɤɭɳɚɬɚ ɧɢɲɤɚ. 
ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ System.Windows.Forms.Timer ɫɟ ɪɚɡɥɢɱɚɜɚ ɨɬ ɭɩɨɬɪɟɛɚɬɚ 
ɧɚ System.Timers.Timer, ɫɚɦɨ ɩɨ ɫɢɝɧɚɬɭɪɚɬɚ ɧɚ ɞɟɥɟɝɚɬɚ ɡɚ ɨɛɪɚɬɧɢ 
ɢɡɜɢɤɜɚɧɢɹ, ɤɨɣɬɨ ɜ ɫɥɭɱɚɹ ɟ ɫɬɚɧɞɚɪɬɧɢɹɬ EventHandler. 



 

 

н4. ПȖȊȚȖȘȕȖ ȋȍȕȍȘȐȘаȕȍ ȕа ȐȏȒȓȦȟȍȕȐȍȚȖ. ИȏȒȓȦȟȍȕȐȧ ȊъȊ ȊȓȖȎȍȕȐ ȒȖȕșȚȘțȒȞȐȐ. 

Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ  ɧɚ ɢɡɤɥɸчɟ- ɧɢɟ 

 
 
 

 
• Иɡɩɨɥɡɜɚ ɫɟ, ɤɨɝɚɬɨ  ɩɪɢхɜɚɧɚɬɨɬɨ ɢɡɤɥɸчɟɧɢɟ ɧɟ ɦɨɠɟ  ɞɚ ɛɴɞɟ ɨɛɪɚɛɨɬɟɧɨ; 

 
• Сɢɧɬɚɤɫɢɫ: 

 
catch ( E x c e p t i o n T y p e  p a r a m e t e r ) { 

/ / . . . 

throw; 

} 
 
 

• Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ ɢɡɤɥɸчɟɧɢɟ ɦɨɠɟ ɞɚ ɫɟ ɢɡ- ɩɴɥɧɢ ɫɚɦɨ ɜ ɪɚɦɤɢɬɟ ɧɚ catch-ɛɥɨɤ; 
 

• Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɨɬɨ ɢɡɤɥɸчɟɧɢɟ ɫɟ ɨɛɪɚɛɨɬɜɚ ɨɬ  ɫɥɟɞɜɚɳɢɹɬ catch-ɛɥɨɤ; 

Пɪɢɦɟɪ: Пɨɜɬɨɪɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ ɢɡ- ɤɥɸчɟɧɢɟ 

 
 

 
 
1 

#i n c l u d e < i o s t r e a m > 

2 
#i n c l u d e < e x c e p t i o n > 

3 using namespace  s t d ; 
 

4 

5  v o i d f u n ( void )  { 

6 t r y  { 

7 c o u t < < " E x c e p t i o n  t h r o w n  i n  f u n ( ) " < < e n d l ; 

8 throw e x c e p t i o n ( ) ; 

9 c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ;  

10 
} 

 

11 
catch ( e x c e p t i o n & e x ) { 

12 c o u t < < " E x c e p t i o n  h a n d l e d  i n  f u n ( ) " < < e n d l ; 
 



13 
 

throw; 

14  
} 

15  
c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; 

16 
} 

 



 

 

17 i n t m a i n ( i n t a r g c , char *  a r g v [ ] ) { 
 
18 

19 t r y  { 

20 f u n ( ) ; 

21 c o u t < < " T h i s s h o u l d  n o t b e  p r i n t e d " < < e n d l ; 

22  } 

23 catch ( const e x c e p t i o n & e x ) { 

24 c o u t < < " E x c e p t i o n  h a n d l e d  i n  m a i n ( ) " < < e n d l ; 

25  } 
 
26 

27 c o u t < < " P r o g r a m   c a n  c o n t i n u e " < < e n d l ; 
 
28 

29 re turn 0 ; 

30  } 

 



26.Иɡɤɥɸчеɧɢɹ ɜ .NET . Дефɢɧɢɪɚɧе ɧɚ ɫɨɛɫɬɜеɧɨ ɢɡɤɥɸчеɧɢе. 
Сɨɛɫɬɜеɧɢ ɢɡɤɥɸчеɧɢɹ  
В .NET Frameаork ɩɪɨɝɪɚɦɢɫɬɢɬɟ ɦɨɝɚɬ ɞɚ ɞɟɮɢɧɢɪɚɬ ɫɨɛɫɬɜɟɧɢ ɤɥɚɫɨɜɟ ɡɚ ɢɡɤɥɸɱɟɧɢɹ ɢ ɞɚ ɫɴɡɞɚɜɚɬ 
ɤɥɚɫɨɜɢ ɣɟɪɚɪɯɢɢ ɫ ɬɹɯ. Ɍɨɜɚ ɨɫɢɝɭɪɹɜɚ ɦɧɨɝɨ ɝɨɥɹɦɚ ɝɴɜɤɚɜɨɫɬ ɩɪɢ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɝɪɟɲɤɢ ɢ 
ɧɟɨɛɢɱɚɣɧɢ ɫɢɬɭ- ɚɰɢɢ. В ɩɨ-ɝɨɥɟɦɢɬɟ ɩɪɢɥɨɠɟɧɢɹ ɢɡɤɥɸɱɟɧɢɹɬɚ ɫɟ ɪɚɡɞɟɥɹɬ ɜ ɥɨɝɢɱɟɫɤɢ ɜ ɤɚɬɟɝɨɪɢɢ ɢ ɡɚ 
ɜɫɹɤɚ ɤɚɬɟɝɨɪɢɹ ɫɟ ɞɟɮɢɧɢɪɚ ɩɨ ɟɞɢɧ ɛɚɡɨɜ ɤɥɚɫ, ɚ ɡɚ ɤɨɧɤɪɟɬɧɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɧɚ ɤɚɬɟɝɨɪɢɢɬɟ ɫɟ 
ɞɟɮɢɧɢɪɚ ɩɨ ɟɞɢɧ ɤɥɚɫ- ɧɚɫɥɟɞɧɢɤ. ɋɴɡɞɚɜɚ ɫɟ ɩɨ ɟɞɢɧ ɚɛɫɬɪɚɤɬɟɧ ɛɚɡɨɜ ɤɥɚɫ ɡɚ ɤɚɬɟɝɨɪɢɹɬɚ ɢɡɤɥɸɱɟɧɢɹ, 
ɫɜɴɪɡɚɧɢ ɫ ɤɥɢɟɧɬɢɬɟ (CustomerException) ɢ ɡɚ ɤɚɬɟɝɨɪɢɹɬɚ ɢɡɤɥɸɱɟɧɢɹ, ɫɜɴɪɡɚɧɢ ɫ ɩɨɪɴɱɤɢɬɟ 
(OrderException). Нɚɫɥɟɞɧɢɰɢɬɟ ɧɚ OrderException ɢ CustomerException ɫɴɳɨ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɞɪɟɠɞɚɬ ɜ 
ɤɥɚɫɨɜɚ ɣɟɪɚɪɯɢɹ ɢ ɞɚ ɞɟɮɢɧɢɪɚɬ ɫɨɛɫɬɜɟɧɢ ɩɨɞɤɚɬɟɝɨɪɢɢ.  

Пɪɢ ɪɚɛɨɬɚɬɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɢɡɩɨɥɡɜɚɳɨ ɤɥɚɫɨɜɚɬɚ ɣɟɪɚɪɯɢɹ ɨɬ ɩɪɢɦɟɪɚ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɢɯɜɚɳɚɬ 
ɧɚɜɟɞɧɴɠ ɜɫɢɱɤɢ ɝɪɟɲɤɢ, ɫɜɴɪɡɚɧɢ ɫ ɤɥɢɟɧɬɢɬɟ ɢɥɢ ɫɚɦɨ ɧɹɤɨɢ ɤɨɧɤɪɟɬɧɢ ɨɬ ɬɹɯ. Ɍɨɜɚ ɞɚɜɚ ɞɨɛɪɚ 
ɝɴɜɤɚɜɨɫɬ ɩɪɢ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɝɪɟɲɤɢɬɟ.  
Дɨɛɪɟ ɟ ɞɚ ɫɟ ɫɩɚɡɜɚ ɩɪɚɜɢɥɨɬɨ, ɱɟ ɣɟɪɚɪɯɢɢɬɟ ɬɪɹɛɜɚ ɞɚ ɫɚ ɲɢɪɨɤɢ ɢ ɩɥɢɬɤɢ, ɬ.ɟ. ɤɥɚɫɨɜɟɬɟ ɧɚ 
ɢɡɤɥɸɱɟɧɢɹ ɬɪɹɛɜɚ ɞɚ ɫɚ ɩɪɨɢɡɜɨɞɧɢ ɧɚ ɬɢɩ, ɤɨɣɬɨ ɫɟ ɧɚɦɢɪɚ ɛɥɢɡɨ ɞɨ System.Exception, ɢ ɬɪɹɛɜɚ ɞɚ 
ɛɴɞɚɬ ɧɟ ɩɨɜɟɱɟ ɨɬ ɞɜɟ ɢɥɢ ɬɪɢ ɧɢɜɚ ɧɚɞɴɥɛɨɤɨ. Аɤɨ ɞɟɮɢɧɢɪɚɦɟ ɬɢɩ ɡɚ ɢɡɤɥɸɱɟɧɢɟ, ɤɨɣɬɨ ɧɹɦɚ ɞɚ ɛɴɞɟ 
ɛɚɡɨɜ ɡɚ ɞɪɭɝɢ ɬɢɩɨɜɟ, ɦɚɪɤɢɪɚɦɟ ɝɨ ɤɚɬɨ sealed, ɚ ɚɤɨ ɧɟ ɢɫɤɚɦɟ ɞɚ ɛɴɞɟ ɢɧɫɬɚɧɰɢɪɚɧ ɞɢɪɟɤɬɧɨ, ɝɨ 
ɩɪɚɜɢɦ ɚɛɫɬɪɚɤɬɟɧ. 

Дефɢɧɢɪɚɧе ɧɚ ɫɨɛɫɬɜеɧɢ ɢɡɤɥɸчеɧɢɹ  
Зɚ ɞɟɮɢɧɢɪɚɧɟɬɨ ɧɚ ɫɨɛɫɬɜɟɧɢ ɢɡɤɥɸɱɟɧɢɹ ɫɟ ɧɚɫɥɟɞɹɜɚ ɤɥɚɫɴɬ System. ApplicationException ɢ ɦɭ ɫɟ 
ɫɴɡɞɚɜɚɬ ɩɨɞɯɨɞɹɳɢ ɤɨɧɫɬɪɭɤɬɨɪɢ ɢ ɟɜɟɧ-ɬɭɚɥɧɨ ɦɭ ɫɟ ɞɨɛɚɜɹɬ ɢ ɞɨɩɴɥɧɢɬɟɥɧɢ ɫɜɨɣɫɬɜɚ, ɞɚɜɚɳɢ 
ɫɩɟɰɢɮɢɱɧɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɩɪɨɛɥɟɦɚ. Пɪɟɩɨɪɴɱɜɚ ɫɟ ɜɢɧɚɝɢ ɞɚ ɫɟ ɞɟɮɢɧɢɪɚɬ ɩɨɧɟ ɫɥɟɞɧɢɬɟ ɞɜɚ 
ɤɨɧɫɬɪɭɤɬɨɪɚ: 
 MyException(string message);  
MyException(string message, Exception InnerException);  
 



27.Пɪɚɜɢɥɚ ɡɚ ɪɚɛɨɬɚ ɫ ɢɡɤɥɸчɟɧɢɹ ɜ .NET ɫɪɟɞɚ 
ɉɪɚɜɢɥɚ  ɡɚ ɪɚɛɨɬɚ  ɫ ɢɡɤɥɸɱɟɧɢɹ 
1. ɪɚɡɪɚɛɨɬɜɚɬɟ ɛɢɛɥɢɨɬɟɤɚ: ɚɤɨ ɩɪɢɯɜɚɧɟɬɟ  ɜɫɢɱɤɢ ɢɡɤɥ. , ɤɚɤ 
ɪɚɡɪɚɛɨɬɜɚɳɢɹ ɩɪɢɥɨɠɟɧɢɟ ɫ ɛɢɛɥɢɨɬɟɤɚɬɚ  ɳɟ ɡɧɚɟ ɱɟ ɧɟɳɨ ɫɟ ɟ ɫɥɭɱɢɥɨ 
2. ɪɚɡɪɚɛɨɬɜɚɬɟ ɛɢɛɥɢɨɬɟɤɚ ɫ ɬɢɩɨɜɟ – ɧɟ ɜɢɧɚɝɢ ɡɧɚɟɬɟ ɤɨɟ ɟ ɝɪɟɲɤɚ, ɤɨɟ ɧɟ. Ɉɫɬɚɜɟɬɟ ɬɨɜɚ ɧɚ ɜɢɤɚɳɢɹ 
3. Иɡɛɹɝɜɚɣɬɟ ɤɨɞ , ɩɪɢɯɜɚɳɚɳ ɜɫɢɱɤɨ: catch(System.Exception) {………} 
4. Аɤɨ ɨɩɟɪɚɰɢɹ  ɟ ɱɚɫɬɢɱɧɨ  ɡɚɜɴɪɲɟɧɚ    ɢɡɤɥɸɱɟɧɢɟ      ɢ ɫɥɟɞɜɚ ɜɴɡɫɬɚɧɨɜɹɜɚɧɟ ɜ ɧɚɱɚɥɧɨ ɫɴɫɬ.: ɧɚɣ-ɞɨɛɪɟ ɩɪɢɯɜɚɧɟɬɟ  ɜɫɢɱɤɨ, ɜɴɡɫɬɚɧɨɜɟɬɟ ɢ ɭɜɟɞɨɦɟɬɟ 
(ɫ ɞɪɭɝɨ ɢɡɤɥ. ) ɜɢɤɚɳɚɬɚ  ɫɬɪɚɧɚ. 
5. ɋɥɟɞ ɩɪɢɯɜɚɳɚɧɟ ɢ ɨɛɪɚɛɨɬɤɚ ɧɚ ɢɡɤɥɸɱɟɧɢɟ,  ɱɟɫɬɨ ɟ ɞɨɛɪɟ ɞɚ ɭɜɟɞɨɦɢɬɟ ɢɡɜɢɤɜɚɳɢɹ: ɩɨɞɚɜɚɬɟ ɫɴɳɨɬɨ (ɫɚɦɨ ɫ throw) ɢɥɢ ɞɪɭɝɨ ɢɡɤɥɸɱɟɧɢɟ (ɬɨɜɚ ɟ 
ɧɚɱɢɧɚ ɡɚ ɩɪɟɨɛɪɚɡɭɜɚɦɟ  ɢɡɤɥɸɱɟɧɢɟɬɨ  ɨɬ ɧɟɳɨ ɫɩɟɰɢɮɢɱɧɨ, ɤɴɦ ɨɛɳɨɪɚɡɛɢɪɚɟɦɨ ɡɚ ɩɨɬɪɟɛɢɬɟɥ). 
 
ɇɟɨɛɪɚɛɨɬɜɚɧɢ ɫɴɨɛɳɟɧɢɹ (ɬɚɤɢɜɚ, ɤɨɢɬɨ ɧɢɤɨɣ catch ɧɟ ɪɚɡɩɨɡɧɚɜɚ) 
ɇɚɣ ɧɚɩɪɟɞ ɫɥɟɞɜɚ ɞɚ ɫɟ ɪɚɡɪɚɛɨɬɢ ɟɞɢɧɧɚ ɩɨɥɢɬɢɤɚ ɡɚ ɬɹɯ – ɧɚɩɪ. ɜɴɜɟɞɟɧ ɬɟɤɫɬ ɫɟ ɫɴɯɪɚɧɹɜɚ ɢ ɫɟ ɜɢɡɭɚɥɢɡɢɪɚ ɞɢɚɥɨɝɨɜ ɩɪɨɡɨɪɟɰ ɫ ɢɧɮɨɪɦɚɰɢɹ ɢ ɬ.ɧ.; 
-1.ɉɪɢ ɨɬɞɚɥɟɱɟɧɨ ɜɢɤɚɧɚ ɩɪɨɰɟɞɭɪɚ ɢɥɢ web ɭɫɥɭɝɚ ɢɥɢ ɫɴɪɜɴɪɧɨ-ɛɚɡɢɪɚɧ ɤɨɞ, ɤɨɣɬɨ ɩɨɞɚɜɚ exception, ɬɨ ɬɨɣ ɫɟ ɢɡɩɴɥɧɹɜɚ ɜ ɫɴɪɜɴɪɧɨ ɨɛɤɪɴɠɟɧɢɟ ɧɚ 
try/catch. Ɍɴɢ ɤɚɬɨ exception ɨɛɟɤɬɚ ɟ ɫɟɪɢɚɥɢɡɢɪɚɧ, ɬɨɣ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɞɚɜɚ ɩɪɟɡ ɝɪɚɧɢɰɚ ɧɚ Domain – ɬ.ɟ. ɨɛɪɚɬɧɨ ɤɴɦ ɤɥɢɟɧɬɫɤɨɬɨ ɩɪɢɥɨɠɟɧɢɟ. 
-2. В ɨɛɳɢɹ ɫɥɭɱɚɣ, ɧɟɨɛɪɚɛɨɬɟɧɢ ɫɴɨɛɳɟɧɢɹ ɦɨɝɚɬ ɞɚ ɫɟ ɧɚɫɨɱɜɚɬ ɡɚ ɨɛɪɚɛɨɬɤɚ ɤɴɦ ɞɟɮɢɧɢɪɚɧɚ ɜ ɜ ɩɪɢɥɨɠɟɧɢɟɬɨ ɞɟɥɟɝɚɬɧɚ ɮɭɧɤɰɢɹ, ɪɟɝɢɫɬɪɢɪɚɧɚ ɤɚɬɨ 
event handle  ɨɬ ɬɢɩ System.UnhandledExceptionEventHandler ɤɴɦ ɫɬɚɧɞɚɪɬɧɢɹ  ɬɢɩ ɡɚ ɢɡɤɥɸɱɧɢɹ: System.AppDomain.UnhandledException . ɉɪɢɦɟɪ: 
AppDomain.CurentDomain.UnhandledException += 
new UnhandledExceptionEventHandler(MyUnhandledExceptionFunction); 
3. ɇɟɨɛɪɚɛɨɬɜɚɧɢɬɟ ɢɡɤɥɸɱɟɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɹ, ɛɚɡɢɪɚɧɢ ɧɚ Windows Forms ɫɟ ɩɪɢɯɜɚɳɚɬ ɬɚɤɚ: ɰɹɥɚɬɚ WinProc ɮ-ɢɹ ɜɫɴɳɧɨɫɬ,  ɫɟ ɜɢɤɚ ɜ ɨɛɯɜɚɳɚɳ ɹ 
ɚɜɬɨɦɚɬɢɱɧɨ  try/catch. 
ɉɪɢ ɧɚɥɢɱɢɟ ɧɚ ɧɟɨɛɪɚɛɨɬɟɧɨ  ɩɨ-ɞɨɥɭ ɢɡɤɥɸɱɟɧɢɟ, catch ɛɥɨɤɴɬ ɢɡɜɢɤɜɚ ɜɢɪɬɭɚɥɧɢɹ ɦɟɬɨɞ OnThreadException() ɞɟɮɢɧɢɪɚɧ ɜ System.Windows.Forms.Control 
ɢ ɩɪɟɞɟɮɢɧɢɪɚɧ ɜ Application 
Ɍɨɣ ɜɢɡɭɚɥɢɡɢɪɚ ɫɬɚɧɞɚɪɬɟɧ ɩɪɨɡɨɪɟɰ  ɡɚ ‘unhandled exception’ 
Ɇɨɠɟɬɟ ɞɚ ɩɪɟɞɟɮɢɧɢɪɚɬɟ ɩɨɜɟɞɟɧɢɟɬɨ  ɱɪɟɡ ɜɚɲ ɦɟɬɨɞ ɨɬ ɞɟɥɟɝɚɬɟɧ ɬɢɩ 
System.Threading.ThreadExceptionEventHandler 
ɢ ɫɥɟɞ ɬɨɜɚ ɞɚ ɫɜɴɪɠɟɬɟ ɬɨɡɢ ɦɟɬɨɞ ɫ ThreadException ɫɴɛɢɬɢɟɬɨ  ɧɚ ɤɥɚɫɚ Application 
-4. ɇɟɨɛɪɚɛɨɬɟɧɢ ɫɴɨɛɳɟɧɢɹ ɜ ASP.NET 
ASP ɨɛɯɜɚɳɚ ɤɨɞɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɜ ɫɨɛɫɬɜɟɧ trв ɛɥɨɤ ɢ ɩɪɟɞɨɩɪɟɞɟɥɹ ɧɚɱɢɧ ɡɚ ɨɛɪɚɛɨɬɤɚ. Ɇɨɠɟ ɞɚ ɫɟ ɧɚɦɟɫɢɬɟ ɤɚɬɨ ɪɟɝɢɫɬɪɢɪɚɬɟ ɫɜɨɣ callback ɦɟɬɨɞ ɤɴɦ 
ɫɴɛɢɬɢɟ Error ɧɚ ɤɥɚɫɚ System.Web.UI.Page ɢɥɢ ɧɚ ɤɥɚɫ System.Web.UI.UserControl 
(ɦɟɬɨɞɴɬ  ɦɨɠɟ ɢ ɞɚ ɫɟ ɜɢɤɚ ɡɚ ɜɫɹɤɨ ɧɟɨɛɪɚɛɨɬɟɧɨ  ɢɡɤɥɸɱɟɧɢɟ  ɨɬ ɤɨɹɬɨ ɢ ɞɚ ɟ ɫɬɪɚɧɢɰɚ ɧɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ – ɚɤɨ callback ɦɟɬɨɞɚ ɟ ɫɜɴɪɡɚɧ  ɫ Error ɫɴɛɢɬɢɟ  ɧɚ ɤɥɚɫ 
System.Web.HTTPApplication) 
 
 
 
 
5. ɇɟɨɛɪɚɛɨɬɟɧɢ ɢɡɤɥɸɱɟɧɢɹ ɜ ɫɪɟɞɚ ASP.NET XML 
Ɉɬɧɨɜɨ ɨɛɯɜɚɳɚɳ ɤɨɞɚ trв ɛɥɨɤ ɧɚ ASP.NET ɩɨɞɚɜɚ SoapException ɨɛɟɤɬ. Ɍɨɣ ɫɟ ɫɟɪɢɚɥɢɡɢɪɚ ɜ 
XML ɜɢɞ ɢ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɞɚɜɚ ɤɴɦ ɞɪɭɝ ɤɨɦɩɸɬɴɪ ɢɥɢ ɩɪɢɥɨɠɟɧɢɟ,  ɪɚɛɨɬɟɳɨ ɤɚɬɨ ɤɥɢɟɧɬ ɧɚ XML Web ɭɫɥɭɝɚɬɚ. 
 



30. Сɴɳɧɨɫɬ ɧɚ ɦɟɯɚɧɢɡɦɚ ɧɚ ɫɟɪɢɚɥɢɡɚɰɢя. Сɟɪɢɚɥɢɡɢɪɚɧɟ ɧɚ ɨɛɟɤɬɢ ɫ ɜɝɪɚɞɟɧɢ ɤɥɚɫɨɜɟ. 
Сɟɪɢɚɥɢɡɚɰɢя 
В ɫɴɜɪɟɦɟɧɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ ɱɟɫɬɨ ɫɟ ɧɚɥɚɝɚ ɞɚ ɫɟ ɫɴɯɪɚɧɢ ɫɴɫɬɨяɧɢɟɬɨ 
ɧɚ ɞɚɞɟɧ ɨɛɟɤɬ ɨɬ ɩɚɦɟɬɬɚ ɢ ɞɚ ɫɟ ɜɴɡɫɬɚɧɨɜɢ ɫɥɟɞ ɢɡɜɟɫɬɧɨ ɜɪɟɦɟ. Ɍɨɜɚ 
ɩɨɡɜɨɥяɜɚ ɨɛɟɤɬɢɬɟ ɜɪɟɦɟɧɧɨ ɞɚ ɫɟ ɫɴɯɪɚɧяɜɚɬ ɧɚ ɬɜɴɪɞɢя ɞɢɫɤ ɢ ɞɚ ɫɟ 
ɢɡɩɨɥɡɜɚɬ ɫɥɟɞ ɜɪɟɦɟ, ɤɚɤɬɨ ɢ ɞɚ ɫɟ ɩɪɟɧɚɫяɬ ɩɨ ɦɪɟɠɚɬɚ ɢ ɞɚ ɫɟ ɜɴɡɫɬɚ- 
ɧɨɜяɜɚɬ ɧɚ ɨɬɞɚɥɟɱɟɧɚ ɦɚɲɢɧɚ. 
Пɪɨɛɥɟɦɢɬɟ ɩɪɢ ɫɴɯɪɚɧɟɧɢɟɬɨ ɢ ɜɴɡɫɬɚɧɨɜяɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɢ ɫɚ ɦɧɨɝɨ ɢ ɡɚ 
ɫɩɪɚɜяɧɟɬɨ ɫ ɬяɯ ɢɦɚ ɪɚɡɥɢɱɧɢ ɩɨɞɯɨɞɢ. Ɂɚ ɞɚ ɫɟ ɧɚɦɚɥяɬ ɭɫɢɥɢяɬɚ ɧɚ 
ɪɚɡɪɚɛɨɬɱɢɰɢɬɟ ɜ .NET Frameаork ɟ ɢɡɝɪɚɞɟɧɚ ɬɟɯɧɨɥɨɝɢя ɡɚ ɚɜɬɨɦɚɬɢ- 
ɡɚɰɢя ɧɚ ɬɨɡɢ ɩɪɨɰɟɫ, ɧɚɪɟɱɟɧɚ ɫɟɪɢɚɥɢɡɚɰɢя. ɇɟɤɚ ɫɟ ɡɚɩɨɡɧɚɟɦ ɩɨ- 
ɩɨɞɪɨɛɧɨ ɫ ɧɟя. 
Кɚɤɜɨ ɟ ɫɟɪɢɚɥɢɡɚɰɢя (serialiгation)? 
ɋɟɪɢɚɥɢɡɚɰɢяɬɚ ɟ ɩɪɨɰɟɫ, ɤɨɣɬɨ ɩɪɟɨɛɪɚɡɭɜɚ ɨɛɟɤɬ ɢɥɢ ɫɜɴɪɡɚɧ ɝɪɚɮ ɨɬ 
ɨɛɟɤɬɢ ɞɨ ɩɨɬɨɤ ɨɬ ɛɚɣɬɨɜɟ, ɤɚɬɨ ɡɚɩɚɡɜɚ ɫɴɫɬɨяɧɢɟɬɨ ɧɚ ɧɟɝɨɜɢɬɟ ɩɨɥɟɬɚ 
ɢ ɫɜɨɣɫɬɜɚ. Пɨɬɨɤɴɬ ɦɨɠɟ ɞɚ ɛɴɞɟ ɞɜɨɢɱɟɧ (bТnarв) ɢɥɢ ɬɟɤɫɬɨɜ (XML). 

Зɚɩɚɡɜɚɧɟ ɧɚ ɫɴɫɬɨяɧɢɟɬɨ ɧɚ ɨɛɟɤɬ 
ɋɟɪɢɚɥɢɡɚɰɢяɬɚ ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɢɧɮɨɪɦɚɰɢя ɢ ɡɚɩɚɡɜɚɧɟ 
ɧɚ ɫɴɫɬɨяɧɢɟɬɨ ɧɚ ɨɛɟɤɬɢ. ɂɡɩɨɥɡɜɚɣɤɢ ɫɟɪɢɚɥɢɡɚɰɢя, ɞɚɞɟɧɚ ɩɪɨɝɪɚɦɚ 
ɦɨɠɟ ɞɚ ɫɴɯɪɚɧɢ ɫɴɫɬɨяɧɢɟɬɨ ɫɢ ɜɴɜ ɮɚɣɥ, ɛɚɡɚ ɞɚɧɧɢ ɢɥɢ ɞɪɭɝ ɧɨɫɢɬɟɥ ɢ 
ɫɥɟɞ ɜɪɟɦɟ ɞɚ ɝɨ ɜɴɡɫɬɚɧɨɜɢ ɨɛɪɚɬɧɨ. 

ɦɨɠɟɦ ɞɚ ɫɟɪɢɚɥɢɡɢɪɚɦɟ ɨɛɟɤɬ 
ɢ ɞɚ ɝɨ ɡɚɩɢɲɟɦ ɜ ɛɢɧɚɪɟɧ ɮɚɣɥ ɫɴɫ ɫɪɟɞɫɬɜɚɬɚ ɧɚ .NET Frameаork: 
string str = ".NET Framework"; 
BinaryFormatter f = new BinaryFormatter(); 
using (Stream s = new FileStream("sample.bin", FileMode.Create)) 
{ 
f.Serialize(s, str); 
} 

Пɪɢ ɫɟɪɢɚɥɢɡɢɪɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ ɜ ɩɨɬɨɤɚ ɫɟ ɡɚɩɢɫɜɚɬ ɢɦɟɬɨ ɧɚ ɤɥɚɫɚ, ɢɦɟ- 
ɬɨ ɧɚ ɚɫɟɦɛɥɢɬɨ (assemblв) ɢ ɞɪɭɝɚ ɢɧɮɨɪɦɚɰɢя ɡɚ ɨɛɟɤɬɚ, ɤɚɤɬɨ ɢ ɜɫɢɱɤɢ 
ɱɥɟɧ-ɩɪɨɦɟɧɥɢɜɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɦɚɪɤɢɪɚɧɢ ɤɚɬɨ [NonSerialized] (ɭɩɨɬɪɟ- 
ɛɚɬɚ ɧɚ ɬɨɡɢ ɚɬɪɢɛɭɬ ɳɟ ɨɛяɫɧɢɦ ɩɨ-ɧɚɬɚɬɴɤ ɜ ɬɚɡɢ ɬɟɦɚ). Пɪɢ ɞɟɫɟɪɢɚɥɢ- 
ɡɚɰɢяɬɚ ɢɧɮɨɪɦɚɰɢяɬɚ ɫɟ ɱɟɬɟ ɨɬ ɩɨɬɨɤɚ ɢ ɫɟ ɩɪɟɫɴɡɞɚɜɚ ɨɛɟɤɬɴɬ. 

Мɟɬɨɞɢ ɡɚ ɫɟɪɢɚɥɢɡɚɰɢя 
public static MemberInfo[] GetSerializableMembers(Type) 
Ɇɟɬɨɞɴɬ ɩɪɢɟɦɚ ɤɚɬɨ ɩɚɪɚɦɟɬɴɪ ɬɢɩɚ ɧɚ ɤɥɚɫɚ, ɤɨɣɬɨ ɳɟ ɛɴɞɟ ɫɟɪɢɚɥɢ- 
ɡɢɪɚɧ, ɢ ɜɪɴɳɚ ɤɚɬɨ ɪɟɡɭɥɬɚɬ ɦɚɫɢɜ ɨɬ MemberInfo ɨɛɟɤɬɢ, ɫɴɞɴɪɠɚɳɢ 
ɢɧɮɨɪɦɚɰɢя ɡɚ ɫɟɪɢɚɥɢɡɢɪɭɟɦɢɬɟ ɱɥɟɧɨɜɟ ɧɚ ɤɥɚɫɚ. 
public static Object[] GetObjectData(Object, MemberInfo[]) 
Ɇɟɬɨɞɴɬ ɩɪɢɟɦɚ ɤɚɬɨ ɩɚɪɚɦɟɬɪɢ ɨɛɟɤɬ, ɤɨɣɬɨ ɳɟ ɛɴɞɟ ɫɟɪɢɚɥɢɡɢɪɚɧ ɢ 
ɦɚɫɢɜ ɫ ɱɥɟɧɨɜɟɬɟ, ɤɨɢɬɨ ɬɪяɛɜɚ ɛɴɞɚɬ ɢɡɜɥɟɱɟɧɢ ɨɬ ɨɛɟɤɬɚ. Ɂɚ ɜɫɟɤɢ ɨɬ 
ɬяɯ ɫɟ ɢɡɜɥɢɱɚ ɫɬɨɣɧɨɫɬɬɚ, ɚɫɨɰɢɢɪɚɧɚ ɫ ɧɟɝɨ ɜ ɫɟɪɢɚɥɢɡɢɪɚɧɢя ɨɛɟɤɬ ɢ 
ɬɟɡɢ ɫɬɨɣɧɨɫɬɢ ɫɟ ɜɪɴɳɚɬ ɤɚɬɨ ɦɚɫɢɜ ɨɬ ɨɛɟɤɬɢ. Дɴɥɠɢɧɚɬɚ ɦɭ ɟ ɫɴɳɚɬɚ, 

ɤɚɬɨ ɞɴɥɠɢɧɚɬɚ ɧɚ ɦɚɫɢɜɚ ɫ ɱɥɟɧɨɜɟɬɟ, ɢɡɜɥɢɱɚɧɢ ɨɬ ɨɛɟɤɬɚ. 



35. Сɬɪɚɬɟɝɢɢ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɩɚɦɟɬ ɢ ɫɴɛɢɪɚɧɟ ɧɚ ‘ɛɨɤɥɭɤ’ ɜ .NET ɫɪɟɞɚ. Аɥɝɨɪɢɬɴɦ ɡɚ “ 
ɫɴɛɢɪɚɧɟ 
ɧɚ ɛɨɤɥɭɤ” 
Кɚɤ ɪɚɛɨɬɢ garbagО collОctor? 
ȼɟɱɟ ɛɟɲɟ ɫɩɨɦɟɧɚɬɨ, ɱɟ ɚɤɨ ɞɨɛɚɜɹɧɟɬɨ ɧɚ ɧɨɜ ɨɛɟɤɬ ɛɢ ɞɨɜɟɥɨ ɞɨ ɩɪɟɩɴɥɜɚɧɟ ɧɚ ɯɢɣɩɚ, ɬɪɹɛɜɚ ɞɚ ɫɟ 

ɨɫɴɳɟɫɬɜɢ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ. ȼ ɬɨɡɢ ɦɨɦɟɧɬ, CLR ɫɬɚɪɬɢɪɚ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, 
ɬ.ɧɚɪ. РarbaРО collОctor. Вɫɴɳɧɨɫɬ ɬɨɜɚ ɟ ɨɩɪɨɫɬɟɧɨ ɨɛяɫɧɟɧɢɟ. GarbagО collОctor ɫɟ 
ɫɬɚɪɬɢɪɚ ɤɨɝɚɬɨ ɉɨɤɨɥɟɧɢɟ 0 ɫɟ ɡɚɩɴɥɧɢ. ɉɨɤɨɥɟɧɢяɬɚ ɫɟ ɪɚɡɝɥɟɠɞɚɬ ɜ ɫɥɟɞɜɚɳɚɬɚ ɫɟɤɰɢя. 
ɉɴɪɜɨɬɨ ɧɟɳɨ, ɤɨɟɬɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɧɚɩɪɚɜɢ, ɡɚ ɞɚ ɦɨɠɟ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ ɞɚ ɡɚɩɨɱɧɟ 
ɪɚɛɨɬɚ, ɬɨɜɚ ɟ ɞɚ ɫɟ ɩɪɢɫɩɹɬ ɜɫɢɱɤɢ ɧɢɲɤɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɢɡɩɴɥɧɹɜɚɳɢ ɭɩɪɚɜɥɹɜɚɧ ɤɨɞ. ɩɨ ɜɪɟɦɟ ɧɚ 
ɫɴɛɢɪɚɧɟɬɨ ɧɚ ɨɬɩɚɞɴɰɢ ɟ ɬɜɴɪɞɟ ɜɟɪɨɹɬɧɨ ɨɛɟɤɬɢɬɟ ɞɚ ɫɟ ɩɪɟɦɟɫɬɹɬ ɧɚ ɧɨɜɢ ɚɞɪɟɫɢ ɜ ɞɢɧɚɦɢɱɧɚɬɚ 
ɩɚɦɟɬ, ɧɢɲɤɢɬɟ ɧɟ ɬɪɹɛɜɚ ɞɚ ɦɨɝɚɬ ɞɚ ɞɨɫɬɴɩɜɚɬ ɢ ɦɨɞɢɮɢɰɢɪɚɬ ɨɛɟɤɬɢ ɞɨɤɚɬɨ ɬɪɚɟ ɩɨɱɢɫɬɜɚɧɟɬɨ. CLR 

ɢɡɱɚɤɜɚ ɜɫɢɱɤɢ ɧɢɲɤɢ ɞɚ ɞɨɫɬɢɝɧɚɬ ɜ ɛɟɡɨɩɚɫɧɨ ɫɴɫɬɨɹɧɢɟ, ɫɥɟɞ ɤɨɟɬɨ ɝɢ ɩɪɢɫɩɢɜɚ. ɋɴɳɟɫɬɜɭɜɚɬ ɧɹɤɨɥɤɨ 
ɦɟɯɚɧɢɡɦɚ, ɱɪɟɡ ɤɨɢɬɨ CLR ɦɨɠɟ ɞɚ ɩɪɢɫɩɢ ɞɚɞɟɧɚ ɧɢɲɤɚ. ɉɪɢɱɢɧɚɬɚ ɡɚ ɬɟɡɢ ɪɚɡɥɢɱɧɢ ɦɟɯɚɧɢɡɦɢ ɟ 

ɫɬɪɟɦɟɠɴɬ ɞɚ ɫɟ ɧɚɦɚɥɢ ɤɨɥɤɨɬɨ ɫɟ ɦɨɠɟ ɩɨɜɟɱɟ ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɧɢɲɤɢɬɟ ɞɚ ɨɫɬɚɧɚɬ ɚɤɬɢɜɧɢ ɜɴɡɦɨɠɧɨ 
ɧɚɣ-ɞɴɥɝɨ. 
Ɉɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɧɟɢɡɩɨɥɡɜɚɧɢɬɟ ɨɛɟɤɬɢ 
ɋɥɟɞ ɤɚɬɨ ɜɫɢɱɤɢ ɭɩɪɚɜɥɹɜɚɧɢ ɧɢɲɤɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɚ ɛɟɡɨɩɚɫɧɨ "ɩɪɢɫɩɚɧɢ", РarbaРО collОctor 
ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɜ manaРОН СОap ɢɦɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ. Аɤɨ ɬɚɤɢɜɚ 
ɨɛɟɤɬɢ ɫɴɳɟɫɬɜɭɜɚɬ, ɡɚɟɬɚɬɚ ɨɬ ɬɹɯ ɩɚɦɟɬ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ. ɋɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟ ɧɚ 

ɪɚɛɨɬɚɬɚ ɩɨ ɫɴɛɢɪɚɧɟ ɧɚ ɨɬɩɚɞɴɰɢ ɫɟ ɜɴɡɨɛɧɨɜɹɜɚ ɪɚɛɨɬɚɬɚ ɧɚ ɜɫɢɱɤɢ 

ɧɢɲɤɢ ɢ ɩɪɢɥɨɠɟɧɢɟɬɨ ɩɪɨɞɴɥɠɚɜɚ ɫɜɨɟɬɨ ɢɡɩɴɥɧɟɧɢɟ. Кɚɤɬɨ ɜɟɪɨɹɬɧɨ ɫɟ ɞɨɫɟɳɚɬɟ, ɨɬɤɪɢɜɚɧɟɬɨ ɧɚ 
ɧɟɧɭɠɧɢɬɟ ɨɛɟɤɬɢ ɢ ɨɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ ɪɟɫɭɪɫɢɬɟ, ɡɚɟɬɢ ɨɬ ɬɹɯ, ɧɟ ɟ ɩɪɨɫɬɚ ɡɚɞɚɱɚ. ȼ ɬɚɡɢ 

ɫɟɤɰɢɹ ɧɚɤɪɚɬɤɨ ɳɟ ɨɩɢɲɟɦ ɚɥɝɨɪɢɬɴɦɴɬ, ɤɨɣɬɨ .NET РarbaРО collОctor ɢɡɩɨɥɡɜɚ ɡɚ ɧɟɣɧɨɬɨ ɪɟɲɚɜɚɧɟ. 
Ɂɚ ɞɚ ɭɫɬɚɧɨɜɢ ɤɨɢ ɨɛɟɤɬɢ ɩɨɞɥɟɠɚɬ ɧɚ ɭɧɢɳɨɠɟɧɢɟ, РarbaРО collОctor ɩɨɫɬɪɨɹɜɚ ɝɪɚɮ ɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, 
ɞɨɫɬɴɩɧɢ ɨɬ ɧɢɲɤɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɜ ɞɚɞɟɧɢɹ ɦɨɦɟɧɬ. ȼɫɢɱɤɢ ɨɛɟɤɬɢ ɨɬ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ, ɤɨɢɬɨ ɧɟ 
ɫɚ ɱɚɫɬ ɨɬ ɝɪɚɮɚ ɫɟ ɫɱɢɬɚɬ ɡɚ ɨɬɩɚɞɴɰɢ ɢ ɩɨɞɥɟɠɚɬ ɧɚ ɭɧɢɳɨɠɚɜɚɧɟ. ȼɴɡɧɢɤɜɚ ɜɴɩɪɨɫɴɬ ɤɚɤ РarbaРО 
collОctor ɦɨɠɟ ɞɚ ɡɧɚɟ ɤɨɢ ɨɛɟɤɬɢ ɫɚ ɞɨɫɬɴɩɧɢ ɢ ɤɨɢ ɧɟ? Кɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɚ ɬɨɱɤɚɬɚ, ɨɬ ɤɨɹɬɨ 

ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ ɡɚɩɨɱɜɚ ɫɜɨɹɬɚ ɪɚɛɨɬɚ. 
Кɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ 
ȼɫɹɤɨ ɩɪɢɥɨɠɟɧɢɟ ɢɦɚ ɧɚɛɨɪ ɨɬ ɤɨɪɟɧɢ (application roots). Кɨɪɟɧɢɬɟ ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɨɛɥɚɫɬɢ ɨɬ ɩɚɦɟɬɬɚ, 
ɤɨɢɬɨ ɫɨɱɚɬ ɤɴɦ ɨɛɟɤɬɢ ɨɬ manaРОН СОap, ɢɥɢ ɫɚ ɭɫɬɚɧɨɜɟɧɢ ɧɚ null. ɇɚɩɪɢɦɟɪ ɜɫɢɱɤɢ ɝɥɨɛɚɥɧɢ ɢ ɫɬɚɬɢɱɧɢ 

ɩɪɨɦɟɧɥɢɜɢ, ɫɴɞɴɪɠɚɳɢ ɪɟɮɟɪɟɧɰɢɢ ɤɴɦ ɨɛɟɤɬɢ ɫɟ ɫɱɢɬɚɬ ɡɚ ɤɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ. ȼɫɢɱɤɢ ɥɨɤɚɥɧɢ 
ɩɪɨɦɟɧɥɢɜɢ ɢɥɢ ɩɚɪɚɦɟɬɪɢ ɜ ɫɬɟɤɚ ɤɴɦ ɦɨɦɟɧɬɚ, ɜ ɤɨɣɬɨ ɫɟ ɢɡɩɴɥɧɹɜɚ РarbaРО collОctor, ɤɨɢɬɨ ɫɨɱɚɬ ɤɴɦ 
ɨɛɟɤɬɢ, ɫɴɳɨ ɩɪɢɧɚɞɥɟɠɚɬ ɤɴɦ ɤɨɪɟɧɢɬɟ. Ɋɟɝɢɫɬɪɢɬɟ ɧɚ ɩɪɨɰɟɫɨɪɚ, ɫɴɞɴɪɠɚɳɢ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɨɛɟɤɬɢ, 
ɫɴɳɨ ɫɚ ɱɚɫɬ ɨɬ ɤɨɪɟɧɢɬɟ. Кɴɦ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɫɩɚɞɚ ɢ FrОacСablО quОuО (ɡɚ FrОacСablО quОuО 
ɩɨ-ɩɨɞɪɨɛɧɨ ɳɟ ɫɬɚɧɟ ɞɭɦɚ ɜ ɫɟɤɰɢɹɬɚ ɡɚ ɮɢɧɚɥɢɡɚɰɢɹ ɧɚ ɨɛɟɤɬɢ ɜ ɧɚɫɬɨɹɳɚɬɚ ɝɥɚɜɚ. 
Ɂɚɫɟɝɚ ɩɪɨɫɬɨ ɩɪɢɟɦɟɬɟ ɱɟ ɬɚɡɢ ɨɩɚɲɤɚ ɟ ɱɚɫɬ ɨɬ ɜɴɬɪɟɲɧɢɬɟ ɫɬɪɭɤɬɭɪɢ, ɩɨɞɞɴɪɠɚɧɢ ɨɬ CLR ɢ ɫɟ ɫɱɢɬɚ ɡɚ 
ɟɞɢɧ ɨɬ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ). Кɨɝɚɬɨ JIT ɤɨɦɩɢɥɚɬɨɪɴɬ ɤɨɦɩɢɥɢɪɚ IL ɢɧɫɬɪɭɤɰɢɢɬɟ ɧɚ ɞɚɞɟɧ ɦɟɬɨɞ ɜ 

ɩɪɨɰɟɫɨɪɧɢ ɢɧɫɬɪɭɤɰɢɢ, ɬɨɣ ɫɴɳɨ ɫɴɫɬɚɜɹ ɢ ɜɴɬɪɟɲɧɚ ɬɚɛɥɢɰɚ, ɫɴɞɴɪ- ɠɚɳɚ ɤɨɪɟɧɢɬɟ ɡɚ ɫɴɨɬɜɟɬɧɢɹ 
ɦɟɬɨɞ. Ɍɚɡɢ ɬɚɛɥɢɰɚ ɟ ɞɨɫɬɴɩɧɚ ɡɚ РarbaРО collОctor. Аɤɨ ɫɟ ɫɥɭɱɢ РarbaРО collОctor ɞɚ ɡɚɩɨɱɧɟ ɪɚɛɨɬɚ, 
ɤɨɝɚɬɨ ɦɟɬɨɞɴɬ ɫɟ ɢɡɩɴɥɧɹɜɚ, ɬɨɣ ɳɟ ɢɡɩɨɥɡɜɚ ɬɚɡɢ ɬɚɛɥɢɰɚ, ɡɚ ɞɚ ɨɩɪɟɞɟɥɢ ɤɨɢ ɫɚ 

ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɤɴɦ ɬɨɡɢ ɦɨɦɟɧɬ. Ɉɫɜɟɧ ɬɨɜɚ ɫɟ ɨɛɯɨɠɞɚ ɢ ɫɬɟɤɴɬ ɧɚ ɢɡɜɢɤɜɚɧɢɹɬɚ ɡɚ 
ɫɴɨɬɜɟɬɧɚɬɚ ɧɢɲɤɚ ɢ ɫɟ ɨɩɪɟɞɟɥɹɬ ɤɨɪɟɧɢɬɟ ɡa ɜɫɢɱɤɢ ɢɡɜɢɤɜɚɳɢ ɦɟɬɨɞɢ (ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɬɟɯɧɢɬɟ 
ɜɴɬɪɟɲɧɢ ɬɚɛɥɢɰɢ). Кɴɦ ɩɨɥɭɱɟɧɢɹ ɧɚɛɨɪ ɨɬ ɤɨɪɟɧɢ, ɟɫɬɟɫɬɜɟɧɨ, ɫɟ ɜɤɥɸɱɜɚɬ ɢ ɬɟɡɢ, ɧɚɦɢɪɚ- 

ɳɢ ɫɟ ɜ ɝɥɨɛɚɥɧɢ ɢ ɫɬɚɬɢɱɧɢ ɩɪɨɦɟɧɥɢɜɢ.Ɍɪɹɛɜɚ ɞɚ ɫɟ ɩɨɦɧɢ, ɱɟ ɧɟ ɟ ɡɚɞɴɥɠɢɬɟɥɧɨ ɞɚɞɟɧ ɨɛɟɤɬ ɞɚ 
ɢɡɥɟɡɟ ɨɬ ɨɛɯɜɚɬ ɡɚ ɞɚ ɛɴɞɟ ɫɱɢɬɚɧ ɡɚ ɨɬɩɚɞɴɤ. JIT ɤɨɦɩɢɥɚɬɨɪɴɬ ɦɨɠɟ ɞɚ ɨɩɪɟɞɟɥɢИИ 

ɤɨɝɚ ɬɨɡɢ ɨɛɟɤɬ ɫɟ ɞɨɫɬɴɩɜɚ ɨɬ ɤɨɞɚ ɡɚ ɩɨɫɥɟɞɟɧ ɩɴɬ ɢ ɜɟɞɧɚɝɚ ɫɥɟɞ ɬɨɜɚ 

ɝɨ ɢɡɤɥɸɱɜɚ ɨɬ ɜɴɬɪɟɲɧɚɬɚ ɬɚɛɥɢɰɚ ɧɚ ɤɨɪɟɧɢɬɟ, ɫ ɤɨɟɬɨ ɬɨɣ ɫɬɚɜɚ 

ɤɚɧɞɢɞɚɬ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɨɬ РarbaРО collОctor. ɂɡɤɥɸɱɟɧɢɟ ɩɪɚɜɹɬ ɫɥɭɱɚɢɬɟ, 
ɤɨɝɚɬɨ ɤɨɞɴɬ ɟ ɤɨɦɩɢɥɢɪɚɧ ɫ /debug ɨɩɰɢɹ, ɤɨɹɬɨ ɩɪɟɞɨɬɜɪɚɬɹɜɚ ɩɨɱɢɫɬ- 

ɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɚ ɜ ɨɛɯɜɚɬ. Ɍɨɜɚ ɫɟ ɩɪɚɜɢ ɡɚ ɭɥɟɫɧɟɧɢɟ ɧɚ 

ɩɪɨɰɟɫɚ ɧɚ ɞɟɛɴɝɜɚɧɟ – ɜɫɟ ɩɚɤ ɩɪɢ ɬɪɚɫɢɪɚɧɟ ɧɚ ɤɨɞɚ ɛɢɯɦɟ ɢɫɤɚɥɢ ɞɚ 

ɦɨɠɟɦ ɞɚ ɫɥɟɞɢɦ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɫɚ ɜ ɨɛɯɜɚɬ ɜ 

ɞɚɞɟɧɢɹ ɦɨɦɟɧɬ. 
Аɥɝɨɪɢɬɴɦɴɬ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 
Кɨɝɚɬɨ РarbaРО collОctor ɡɚɩɨɱɜɚ ɫɜɨɹɬɚ ɪɚɛɨɬɚ, ɬɨɣ ɩɪɟɞɩɨɥɚɝɚ ɱɟ ɜɫɢɱɤɢ 

ɨɛɟɤɬɢ ɜ manaРОН СОap ɫɚ ɨɬɩɚɞɴɰɢ, ɬ.ɟ. ɱɟ ɧɢɤɨɣ ɨɬ ɤɨɪɟɧɢɬɟ ɧɟ ɫɨɱɢ 

ɤɴɦ ɨɛɟɤɬ ɨɬ ɩɚɦɟɬɬɚ. ɋɥɟɞ ɬɨɜɚ, ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ 

ɡɚɩɨɱɜɚ ɞɚ ɨɛɯɨɠɞɚ ɤɨɪɟɧɢɬɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɢ ɞɚ ɫɬɪɨɢ ɝɪɚɮ ɧɚ 

ɨɛɟɤɬɢɬɟ, ɞɨɫɬɴɩɧɢ ɨɬ ɬɹɯ. 
ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɩɪɢɦɟɪɚ, ɩɨɤɚɡɚɧ ɧɚ ɫɥɟɞɜɚɳɚɬɚ ɮɢɝɭɪɚ. Аɤɨ ɝɥɨɛɚɥɧɚ 

ɩɪɨɦɟɧɥɢɜɚ ɫɨɱɢ ɤɴɦ ɨɛɟɤɬ A ɨɬ manaРОН СОap, ɬɨ A ɳɟ ɫɟ ɞɨɛɚɜɢ ɤɴɦ 

ɝɪɚɮɚ. Аɤɨ A ɫɴɞɴɪɠɚ ɭɤɚɡɚɬɟɥ ɤɴɦ C, ɚ ɬɨɣ ɨɬ ɫɜɨɹ ɫɬɪɚɧɚ ɤɴɦ ɨɛɟɤɬɢɬɟ 

D ɢ F, ɜɫɢɱɤɢ ɬɟ ɫɴɳɨ ɫɬɚɜɚɬ ɱɚɫɬ ɨɬ ɝɪɚɮɚ. Ɍɚɤɚ РarbaРО collОctor ɨɛɯɨɠɞɚ 

ɪɟɤɭɪɫɢɜɧɨ ɜ ɞɴɥɛɨɱɢɧɚ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɞɨɫɬɴɩɧɢ ɨɬ ɝɥɨɛɚɥɧɚɬɚ ɩɪɨɦɟɧ- 

ɥɢɜɚ A: 
Кɨɝɚɬɨ ɩɪɢɤɥɸɱɢ ɫ ɩɨɫɬɪɨɹɜɚɧɟɬɨ ɧɚ ɬɨɡɢ ɤɥɨɧ ɨɬ ɝɪɚɮɚ, РarbaРО collОctor 
ɩɪɟɦɢɧɚɜɚ ɤɴɦ ɫɥɟɞɜɚɳɢɹ ɤɨɪɟɧ ɢ ɨɛɯɨɠɞɚ ɜɫɢɱɤɢ ɞɨɫɬɴɩɧɢ ɨɬ ɧɟɝɨ 

ɨɛɟɤɬɢ. ȼ ɧɚɲɢɹ ɫɥɭɱɚɣ ɤɴɦ ɝɪɚɮɚ ɳɟ ɛɴɞɟ ɞɨɛɚɜɟɧ ɨɛɟɤɬ E. Аɤɨ ɩɨ ɜɪɟɦɟ 

ɧɚ ɪɚɛɨɬɚɬɚ РarbaРО collОctor ɫɟ ɨɩɢɬɚ ɞɚ ɞɨɛɚɜɢ ɤɴɦ ɝɪɚɮɚ ɨɛɟɤɬ, ɤɨɣɬɨ 



ɜɟɱɟ ɟ ɛɢɥ ɞɨɛɚɜɟɧ, ɬɨɣ ɫɩɢɪɚ ɨɛɯɨɠɞɚɧɟɬɨ ɧɚ ɬɚɡɢ ɱɚɫɬ ɨɬ ɤɥɨɧɚ. Ɍɨɜɚ ɫɟ 

ɩɪɚɜɢ ɫ ɞɜɟ ɰɟɥɢ: 
- ɡɧɚɱɢɬɟɥɧɨ ɫɟ ɭɜɟɥɢɱɚɜɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ, ɬɴɣ ɤɚɬɨ ɧɟ ɫɟ ɩɪɟɦɢ- 

ɧɚɜɚ ɩɪɟɡ ɞɚɞɟɧ ɧɚɛɨɪ ɨɬ ɨɛɟɤɬɢ ɩɨɜɟɱɟ ɨɬ ɜɟɞɧɴɠ; 
- ɩɪɟɞɨɬɜɪɚɬɹɜɚ ɫɟ ɩɨɩɚɞɚɧɟɬɨ ɜ ɛɟɡɤɪɚɟɧ ɰɢɤɴɥ, ɚɤɨ ɫɴɳɟɫɬɜɭɜɚɬ 

ɰɢɤɥɢɱɧɨ ɫɜɴɪɡɚɧɢ ɨɛɟɤɬɢ (ɧɚɩɪɢɦɟɪ A ɫɨɱɢ ɤɴɦ B, B ɤɴɦ C, C ɤɴɦ D 

ɢ D ɨɛɪɚɬɧɨ ɤɴɦ A). 
ɋɥɟɞ ɨɛɯɨɠɞɚɧɟɬɨ ɧɚ ɜɫɢɱɤɢ ɤɨɪɟɧɢ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ, Ƚɪɚɮɴɬ ɫɴɞɴɪɠɚ 

ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɩɨ ɧɹɤɚɤɴɜ ɧɚɱɢɧ ɫɚ ɞɨɫɬɴɩɧɢ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ. ȼ 

ɩɨɫɨɱɟɧɢɹ ɧɚ ɮɢɝɭɪɚɬɚ ɩɪɢɦɟɪ, ɬɨɜɚ ɫɚ ɨɛɟɤɬɢɬɟ A, C, D, E ɢ F. 

ȼɫɢɱɤɢ ɨɛɟɤɬɢ, ɤɨɢɬɨ ɧɟ ɫɚ ɱɚɫɬ ɨɬ ɬɨɡɢ ɝɪɚɮ, ɧɟ ɫɚ ɞɨɫɬɴɩɧɢ ɢ ɫɥɟɞɨɜɚ- 

ɬɟɥɧɨ ɫɟ ɫɱɢɬɚɬ ɡɚ ɨɬɩɚɞɴɰɢ. ȼ ɧɚɲɢɹ ɩɪɢɦɟɪ ɬɨɜɚ ɫɚ ɨɛɟɤɬɢɬɟ B, G, H ɢ I. 
ɋɥɟɞ ɢɞɟɧɬɢɮɢɰɢɪɚɧɟɬɨ ɧɚ ɞɨɫɬɴɩɧɢɬɟ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ ɨɛɟɤɬɢ, РarbaРО 

collОctor ɩɪɟɦɢɧɚɜɚ ɩɪɟɡ ɯɢɣɩɚ, ɬɴɪɫɟɣɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɧɢ ɛɥɨɤɨɜɟ ɨɬ 

ɨɬɩɚɞɴɰɢ, ɤɨɢɬɨ ɜɟɱɟ ɫɟ ɫɦɹɬɚɬ ɡɚ ɫɜɨɛɨɞɧɨ ɩɪɨɫɬɪɚɧɫɬɜɨ. Кɨɝɚɬɨ ɬɚɤɚɜɚ 

ɨɛɥɚɫɬ ɫɟ ɧɚɦɟɪɢ, ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɧɚɦɢɪɚɳɢ ɫɟ ɧɚɞ ɧɟɹ ɫɟ ɩɪɢɞɜɢɠɜɚɬ 

ɧɚɞɨɥɭ ɜ ɩɚɦɟɬɬɚ, ɤɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚ ɫɬɚɧɞɚɪɬɧɚɬɚ ɮɭɧɤɰɢɹ mОmcpв(…). 
Кɪɚɣɧɢɹɬ ɪɟɡɭɥɬɚɬ ɟ, ɱɟ ɜɫɢɱɤɢ ɨɛɟɤɬɢ, ɨɰɟɥɟɥɢ ɩɪɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ 

РarbaРО collОctor, ɫɟ ɪɚɡɩɨɥɚɝɚɬ ɜ ɞɨɥɧɚɬɚ ɱɚɫɬ ɧɚ ɯɢɣɩɚ, ɚ NextObjPtr ɫɟ 

ɭɫɬɚɧɨɜɹɜɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɨ ɫɥɟɞ ɩɨɫɥɟɞɧɢɹ ɨɛɟɤɬ. Фɢɝɭɪɚɬɚ ɩɨɤɚɡɜɚ ɫɴɫ- 

ɬɨɹɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ ɫɥɟɞ ɩɪɢɤɥɸɱɜɚɧɟ ɧɚ ɪɚɛɨɬɚɬɚ ɧɚ РarbaРО 

collector. 



36. Фɢɧаɥɢɡацɢя в .NET ɫɪɟɞа. 
Каɤвɨ ɟ фɢɧаɥɢɡацɢя? 

ɇɚɤɪɚɬɤɨ, ɮɢɧɚɥɢɡɚɰɢяɬɚ ɩɨɡɜɨɥяɜɚ ɞɚ ɫɟ ɩɨɱɢɫɬɜɚɬ ɪɟɫɭɪɫɢ, ɫɜɴɪɡɚɧɢ ɫ 

ɞɚɞɟɧ ɨɛɟɤɬ, ɩɪɟɞɢ ɨɛɟɤɬɴɬ ɞɚ ɛɴɞɟ ɭɧɢɳɨɠɟɧ ɨɬ garbagО collОctor. 
Ɉɛяɫɧɟɧɨ ɧɚɣ-ɩɪɨɫɬɨ, ɬɨɜɚ ɟ ɧɚɱɢɧ ɞɚ ɫɟ ɤɚɠɟ ɧɚ CLR "ɩɪɟɞɢ ɬɨɡɢ ɨɛɟɤɬ 

ɞɚ ɛɴɞɟ ɭɧɢɳɨɠɟɧ, ɬɪяɛɜɚ ɞɚ ɫɟ ɢɡɩɴɥɧɢ ɟɬɨ ɬɨɡɢ ɤɨɞ". 
Зɚ ɞɚ ɟ ɜɴɡɦɨɠɧɨ ɬɨɜɚ, ɤɥɚɫɴɬ ɬɪяɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚ ɫɩɟɰɢɚɥɟɧ ɦɟɬɨɞ, 
ɧɚɪɟɱɟɧ Finalize(). Кɨɝɚɬɨ garbagО collОctor ɭɫɬɚɧɨɜɢ, ɱɟ ɞɚɞɟɧ ɨɛɟɤɬ 

ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɬɨɣ ɩɪɨɜɟɪяɜɚ ɞɚɥɢ ɨɛɟɤɬɴɬ 

ɞɟɮɢɧɢɪɚ Finalize() ɦɟɬɨɞ. Аɤɨ ɬɨɜɚ ɟ ɬɚɤɚ, Finalize() ɫɟ ɢɡɩɴɥɧяɜɚ ɢ 

ɧɚ ɩɨ-ɤɴɫɟɧ ɟɬɚɩ (ɧɚɣ-ɪɚɧɨ ɩɪɢ ɫɥɟɞɜɚɳɨɬɨ ɩɪɟɦɢɧɚɜɚɧɟ ɧɚ garbagО 

collОctor), ɨɛɟɤɬɴɬ ɫɟ ɭɧɢɳɨɠɚɜɚ. Тɨɡɢ ɩɪɨɰɟɫ ɳɟ ɛɴɞɟ ɪɚɡɝɥɟɞɚɧ ɞɟɬɚɣɥ- 

ɧɨ ɫɥɟɞ ɦɚɥɤɨ. Зɚɫɟɝɚ ɩɪɨɫɬɨ ɬɪяɛɜɚ ɞɚ ɡɚɩɨɦɧɢɬɟ ɞɜɟ ɧɟɳɚ: 
- Finalize() ɧɟ ɦɨɠɟ ɞа ɫɟ ɢɡвɢɤва явɧɨ. Тɨɡɢ ɦɟɬɨɞ ɫɟ ɢɡɜɢɤɜɚ 

ɫɚɦɨ ɨɬ ɫɢɫɬɟɦɚɬɚ ɡɚ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ, ɤɨɝɚɬɨ ɬя ɩɪɟɰɟɧɢ, ɱɟ 

ɞɚɞɟɧɢяɬ ɨɛɟɤɬ ɟ ɨɬɩɚɞɴɤ. 
- ɇɚɣ-ɦɚɥɤɨ ɞвɟ ɩɪɟɦɢɧɚɜɚɧɢя ɧɚ garbagО collОctor ɫɚ ɧɟɨɛɯɨɞɢɦɢ ɡɚ 

ɞɚ ɫɟ ɭɧɢɳɨɠɢ ɨɛɟɤɬ, ɞɟɮɢɧɢɪɚɳ Finalize() ɦɟɬɨɞ. ɉɪɢ ɩɴɪɜɨɬɨ ɫɟ 

ɭɫɬɚɧɨɜяɜɚ ɱɟ ɨɛɟɤɬɴɬ ɩɨɞɥɟɠɢ ɧɚ ɭɧɢɳɨɠɟɧɢɟ ɢ ɫɟ ɢɡɩɴɥɧяɜɚ 

ɮɢɧɚɥɢɡɚɬɨɪɴɬ, ɚ ɩɪɢ ɜɬɨɪɨɬɨ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ ɢ ɡɚɟɬɚɬɚ ɨɬ ɨɛɟɤɬɚ 

ɩɚɦɟɬ. Вɫɴɳɧɨɫɬ ɜ ɪɟɚɥɧɢя ɠɢɜɨɬ ɩɨɱɬɢ ɜɢɧɚɝɢ ɫɚ ɧɟɨɛɯɨɞɢɦɢ 

ɩɨɜɟɱɟ ɨɬ ɞɜɟ ɫɴɛɢɪɚɧɢя ɧɚ garbagО collОctor ɩɨɪɚɞɢ ɩɪɟɦɢɧɚɜɚɧɟɬɨ 

ɧɚ ɨɛɟɤɬɚ ɜ ɩɨ-ɝɨɪɧɨ ɩɨɤɨɥɟɧɢɟ. 



37 Мɨɞɟɥ ɧɚ яɜɧɚ ɮɢɧɚɥɢɡɚɰɢя ɜ .NET ɫɪɟɞɚ.Иɧɬɟɝɪɢɪɚɧɟ ɧɚ Finaliгe() ɢ Dispose() 
Кɨɝɚɬɨ ɫɟ ɫɴɡɞɚɜɚ ɧɨɜ ɨɛɟɤɬ, CLR ɩɪɨɜɟɪяɜɚ ɞɚɥɢ ɬɢɩɴɬ ɞɟɮɢɧɢɪɚ 
Finalize() ɦɟɬɨɞ ɢ ɚɤɨ ɬɨɜɚ ɟ ɬɚɤɚ, ɫɥɟɞ ɫɴɡɞɚɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ ɜ ɞɢɧɚ- 
ɦɢɱɧɚɬɚ ɩɚɦɟɬ (ɧɨ ɩɪɟɞɢ ɢɡɜɢɤɜɚɧɟɬɨ ɧɚ ɧɟɝɨɜɢя ɤɨɧɫɬɪɭɤɬɨɪ), ɭɤɚɡɚɬɟɥ 
ɤɴɦ ɨɛɟɤɬɚ ɫɟ ɞɨɛɚɜя ɤɴɦ FТnalТгatТon lТst. Ɍɚɤɚ FТnalТгatТon lТst ɫɴɞɴɪɠɚ 
ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɜɫɢɱɤɢ ɨɛɟɤɬɢ ɜ ɯɢɣɩɚ, ɤɨɢɬɨ ɬɪяɛɜɚ ɞɚ ɛɴɞɚɬ ɮɢɧɚɥɢɡɢ- 
ɪɚɧɢ (ɢɦɚɬ Finalize() ɦɟɬɨɞɢ), ɧɨ ɜɫɟ ɨɳɟ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ 
(ɢɥɢ ɜɟɱɟ ɧɟ ɫɟ ɢɡɩɨɥɡɜɚɬ, ɧɨ ɨɳɟ ɧɟ ɫɚ ɩɪɨɜɟɪɟɧɢ ɨɬ garbagО collОctor). 
Сɴɡɞɚɜɚɧɟɬɨ ɧɚ ɨɛɟɤɬ, ɩɨɞɞɴɪɠɚɳ ɮɢɧɚɥɢɡɚɰɢя ɢɡɢɫɤɜɚ 
ɟɞɧɚ ɞɨɩɴɥɧɢɬɟɥɧɚ ɨɩɟɪɚɰɢя ɨɬ ɫɬɪɚɧɚ ɧɚ CLR – ɩɨɫɬɚ- 
ɜяɧɟɬɨ ɧɚ ɭɤɚɡɚɬɟɥ ɜɴɜ Finaliгation list ɢ ɫɥɟɞɨɜɚɬɟɥɧɨ 
ɨɬɧɟɦɚ ɢ ɦɚɥɤɨ ɩɨɜɟɱɟ ɜɪɟɦɟ. 
Вɡɚɢɦɨɞɟɣɫɬɜɢɟɬɨ ɧɚ garbagО collОctor ɫ ɨɛɟɤɬɢɬɟ, ɧɭɠɞɚɟɳɢ ɫɟ ɨɬ ɮɢɧɚ- 
ɥɢɡɚɰɢя, ɟ ɬɜɴɪɞɟ ɢɧɬɟɪɟɫɧɨ. ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɫɥɟɞɧɢя ɩɪɢɦɟɪ. 
Фɢɝɭɪɚɬɚ ɩɨ-ɞɨɥɭ ɩɨɤɚɡɜɚ ɨɩɪɨɫɬɟɧɚ ɫɯɟɦɚ ɧɚ ɫɴɫɬɨяɧɢɟɬɨ ɧɚ ɞɢɧɚɦɢɱ- 
ɧɚɬɚ ɩɚɦɟɬ ɬɨɱɧɨ ɩɪɟɞɢ ɞɚ ɡɚɩɨɱɧɟ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɩɚɦɟɬɬɚ. Вɢɠɞɚɦɟ ɱɟ 
ɯɢɣɩɴɬ ɫɴɞɴɪɠɚ ɬɪɢ ɨɛɟɤɬɚ – A, B ɢ C. ɇɟɤɚ ɜɫɢɱɤɢ ɬɟ ɫɚ ɨɬ ɉɨɤɨɥɟɧɢɟ 0. 
Ɉɛɟɤɬ A ɜɫɟ ɨɳɟ ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ, ɬɚɤɚ ɱɟ ɬɨɣ ɳɟ ɨɰɟɥɟɟ ɩɪɢ 
ɩɪɟɦɢɧɚɜɚɧɟɬɨ ɧɚ garbagО collОctor. Ɉɛɟɤɬɢ B ɢ C, ɨɛɚɱɟ, ɫɚ ɧɟɞɨɫɬɴɩɧɢ ɨɬ 
ɤɨɪɟɧɢɬɟ ɢ ɫɟ ɨɩɪɟɞɟɥяɬ ɨɬ garbage collector-a ɤɚɬɨ ɨɬɩɚɞɴɰɢ. 

ɂ ɬɚɤɚ, garbagО collОctor ɩɴɪɜɨ ɨɩɪɟɞɟɥя ɨɛɟɤɬ B ɤɚɬɨ ɧɟɞɨɫɬɴɩɟɧ ɢ 
ɫɥɟɞɨɜɚɬɟɥɧɨ – ɩɨɞɥɟɠɚɳ ɧɚ ɩɨɱɢɫɬɜɚɧɟ. ɋɥɟɞ ɬɨɜɚ ɭɤɚɡɚɬɟɥяɬ ɤɴɦ ɨɛɟɤɬ 
B ɫɟ ɢɡɬɪɢɜɚ ɨɬ FТnalТгatТon lТst ɢ ɫɟ ɞɨɛɚɜя ɤɴɦ ɨɩɚɲɤɚɬɚ FrОacСablО. В 
ɬɨɡɢ ɦɨɦɟɧɬ ɨɛɟɤɬɴɬ ɫɟ ɫɴɠɢɜяɜɚ, ɬ.ɟ. ɬɨɣ ɫɟ ɞɨɛɚɜя ɤɴɦ ɝɪɚɮɚ ɧɚ 

ɞɨɫɬɴɩɧɢɬɟ ɨɛɟɤɬɢ ɢ ɜɟɱɟ ɧɟ ɫɟ ɫɱɢɬɚ ɡɚ ɨɬɩɚɞɴɤ. GarbagО collОctor 
ɩɪɟɧɚɪɟɠɞɚ ɞɢɧɚɦɢɱɧɚɬɚ ɩɚɦɟɬ. ɉɪɢ ɬɨɜɚ ɨɛɟɤɬ B ɫɟ ɬɪɟɬɢɪɚ ɤɚɤɬɨ ɜɫɟɤɢ 
ɞɪɭɝ ɞɨɫɬɴɩɟɧ ɨɬ ɩɪɢɥɨɠɟɧɢɟɬɨ ɨɛɟɤɬ, ɜ ɧɚɲɢя ɩɪɢɦɟɪ – ɨɛɟɤɬ A. 
ɋɥɟɞ ɬɨɜɚ CLR ɫɬɚɪɬɢɪɚ ɫɩɟɰɢɚɥɧɚ ɧɢɲɤɚ ɫ ɜɢɫɨɤ ɩɪɢɨɪɢɬɟɬ, ɤɨяɬɨ ɡɚ 
ɜɫɟɤɢ ɡɚɩɢɫ ɜɴɜ FrОacСablО quОuО ɢɡɩɴɥɧяɜɚ Finalize() ɦɟɬɨɞɚ ɧɚ ɫɴɨɬ- 
ɜɟɬɧɢя ɨɛɟɤɬ ɢ ɫɥɟɞ ɬɨɜɚ ɢɡɬɪɢɜɚ ɡɚɩɢɫɚ ɨɬ ɨɩɚɲɤɚɬɚ. 
ɉɪɢ ɫɥɟɞɜɚɳɨɬɨ ɩɨɱɢɫɬɜɚɧɟ ɧɚ ɉɨɤɨɥɟɧɢɟ 1 ɨɬ garbagО collОctor, ɨɛɟɤɬ B 
ɳɟ ɛɴɞɟ ɬɪɟɬɢɪɚɧ ɤɚɬɨ ɧɟɞɨɫɬɴɩɟɧ (ɡɚɳɨɬɨ ɡɚɩɢɫɴɬ ɜɟɱɟ ɟ ɢɡɬɪɢɬ ɨɬ FrОacСablО quОuО ɢ ɧɢɤɨɣ ɨɬ ɤɨɪɟɧɢɬɟ 
ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɧɟ ɫɨɱɢ ɤɴɦ 
ɨɛɟɤɬɚ) ɢ ɩɚɦɟɬɬɚ, ɡɚɟɦɚɧɚ ɨɬ ɧɟɝɨ ɳɟ ɛɴɞɟ ɨɫɜɨɛɨɞɟɧɚ. Ɂɚɛɟɥɟɠɟɬɟ, ɱɟ 
ɬɴɣ ɤɚɬɨ ɨɛɟɤɬɴɬ ɜɟɱɟ ɟ ɜ ɩɨ-ɜɢɫɨɤɨ ɩɨɤɨɥɟɧɢɟ, ɩɪɟɞɢ ɬɨɜɚ ɞɚ ɫɟ ɫɥɭɱɢ ɟ 
ɜɴɡɦɨɠɧɨ ɞɚ ɦɢɧɚɬ ɨɳɟ ɧяɤɨɥɤɨ ɩɪɟɦɢɧɚɜɚɧɢя ɧɚ garbagО collОctor, 

ɂɧɬɟɪɮɟɣɫɴɬ IDisposable ɫɟ ɩɪɟɩɨɪɴɱɜɚ ɨɬ MТcrosoПt ɜ ɬɟɡɢ ɫɥɭɱɚɢ, ɜ 
ɤɨɢɬɨ ɢɫɤɚɬɟ ɞɚ ɝɚɪɚɧɬɢɪɚɬɟ ɦɨɦɟɧɬɚɥɧɨ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɪɟɫɭɪɫɢɬɟ 
(ɜɟɱɟ ɡɧɚɟɬɟ, ɱɟ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ Finalize() ɧɟ ɝɨ ɝɚɪɚɧɬɢɪɚ). 
ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ IDisposable ɫɟ ɫɴɫɬɨɢ ɜ ɢɦɩɥɟɦɟɧɬɢɪɚɧɟɬɨ ɧɚ ɢɧɬɟɪ- 

ɮɟɣɫɚ ɨɬ ɤɥɚɫɚ, ɤɨɣɬɨ ɨɛɜɢɜɚ ɧяɤɚɤɴɜ ɧɟɭɩɪɚɜɥяɜɚɧ ɪɟɫɭɪɫ ɢ ɨɫɜɨɛɨɠɞɚ- 
ɜɚɧɟɬɨ ɧɚ ɪɟɫɭɪɫɚ ɩɪɢ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞɚ Dispose().n 


