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ɜ ɬɚɛɥɢɰɟ), ɨɞɧɚɤɨ ɩɨ ɟɝɨ ɡɚɜɟɪɲɟɧɢɢ ɫɢɫɬɟɦɚ 
ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɧɨɫɬɶɸ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ, ɚ ɤɚ-
ɱɟɫɬɜɨ ɟɟ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ – ɩɨɫɬɨɹɧɧɵɦ. 

 
Ɍɚɛɥɢɰɚ 1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɰɟ-
ɧɨɤ ɤɚɱɟɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɣ 

Ⱥɥɝɨɪɢɬɦ 
Ʉɨɷɮ-ɬ 

ɉɢɪɫɨɧɚ 
Ʉɨɷɮ-ɬ 

ɋɩɢɪɦɟɧɚ 
MS-SSIM 0,9511 0,9535 
BRISQUE 0,9424 0,9395 
TMIQ 0,7856 0,8010 
NIQE 0,9147 0,9135 
ɉɪɟɞɥ. ɫɢɫɬɟɦɚ (ɫɪ.) 0,9238 0,9110 
ɉɪɟɞɥ. ɫɢɫɬɟɦɚ 
(ɥɭɱɲ.) 

0,9565 0,9187 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 

ɩɪɢɦɟɧɟɧɢɟ ɂɇɋ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɩɨɡɜɨɥɹɟɬ ɜ ɫɪɟɞɧɟɦ ɩɨɜɵɫɢɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ NIQE. ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɟɧɢɟ ɜɵ-
ɱɢɫɥɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɡɚɦɟɬɧɨ ɬɨɥɶɤɨ ɧɚ ɫɬɚɞɢɢ 
ɨɛɭɱɟɧɢɹν ɢɡ-ɡɚ ɨɱɟɧɶ ɩɪɨɫɬɨɣ ɫɬɪɭɤɬɭɪɵ ɂɇɋ ɟɟ 
ɜɤɥɚɞ ɜ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɨɛɫɬɜɟɧɧɨ ɨɰɟɧɢɜɚɧɢɹ ɦɚɥ. 
ɋɬɨɯɚɫɬɢɱɧɨɫɬɶ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɤɨɦ 
ɫɢɫɬɟɦɵ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɞɚɟɬ ɝɚɪɚɧɬɢɢ ɞɨɫɬɢɠɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ, ɨɞɧɚɤɨ 
ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ ɞɨɫɬɢɠɢɦɨɫɬɶ 
ɟɳɟ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ɉɞɢɧ ɢɡ ɩɭɬɟɣ, 
ɜɟɞɭɳɢɯ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – ɩɪɢɦɟɧɟɧɢɟ 
ɧɟɣɪɨɷɜɨɥɸɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɢɡɦɟɧɹɸɳɢɯ ɜ 
ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɱɢɫɥɟɧɧɵɟ ɩɚɪɚɦɟɬ-
ɪɵ ɫɟɬɢ, ɧɨ ɢ ɟɟ ɫɬɪɭɤɬɭɪɭ. 
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ȼɜɟɞɟɧɢɟ 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɜɫɺ ɛɨɥɶɲɭɸ ɪɨɥɶ ɡɚɧɢ-

ɦɚɟɬ ɛɵɫɬɪɵɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɞɨɫɬɭɩ ɤ ɢɧɮɨɪɦɚ-
ɰɢɢ ɱɟɪɟɡ ɫɟɬɶ ɂɧɬɟɪɧɟɬ. 

Ⱦɥɹ ɥɸɛɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ web-ɫɚɣɬɚ ɢɥɢ web-
ɩɪɢɥɨɠɟɧɢɹ ɜɚɠɧɨμ  

 ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɫɚɣɬɚν 
 ɩɨɧɹɬɧɨɫɬɶ ɢ ɞɪɭɠɟɥɸɛɧɨɫɬɶ ɢɧɬɟɪɮɟɣɫɚν 
 ɚɤɬɭɚɥɶɧɚɹ ɧɚɫɵɳɟɧɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɟɣ. 
ȿɫɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɩɪɟɞ-

ɫɬɚɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚ-
ɬɟɥɟɣ ɬɚɤɢɯ web-ɫɚɣɬɨɜ ɢɥɢ web-ɩɪɢɥɨɠɟɧɢɣ ɫɨ-
ɤɪɚɳɚɟɬɫɹ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ, ɱɟɦ ɨɠɢɞɚɥɢ ɪɚɡɪɚ-
ɛɨɬɱɢɤɢ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɜɫɟ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ 
ɞɨɫɬɢɝɚɸɬɫɹ ɡɚ ɫɱɟɬ ɩɥɚɝɢɧɚ Microsoft Silverlight.  

Microsoft Silverlight ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɝɢɧ 
ɞɥɹ ɛɪɚɭɡɟɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟ-
ɞɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɫɨɞɟɪɠɢɦɨɝɨ (ɚɧɢɦɚɰɢɢ) ɧɚɩɨ-

ɞɨɛɢɟ ɬɟɯɧɨɥɨɝɢɢ Flash, ɧɨ ɢɦɟɟɬ ɛɨɥɟɟ ɲɢɪɨɤɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ ɦɭɥɶɬɢɦɟɞɢɚ ɢ 
ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɫɨɞɟɪɠɢɦɨɝɨ ɫɚɣɬɨɜ. Ɍɟɯɧɨɥɨɝɢɹ 
ɪɚɛɨɬɚɟɬ ɧɚ ɜɫɟɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ Mac OS, 
Windows ɢ Linux ɫ ɛɨɥɶɲɢɧɫɬɜɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧ-
ɧɵɯ ɛɪɚɭɡɟɪɨɜ. Silverlight ɞɚɺɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨ-
ɟɤɬɢɪɨɜɚɬɶ, ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɩɨɫɬɚɜɥɹɬɶ ɷɮɮɟɤ-
ɬɢɜɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɩɪɨɞɭɤɬɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɜɨ ɜɫɟɦɢɪɧɨɣ ɫɟɬɢ. ȿɝɨ ɝɥɚɜɧɵɟ ɩɪɟɢɦɭɳɟ-
ɫɬɜɚμ ɨɧ ɛɟɫɩɥɚɬɧɵɣ, ɟɝɨ ɪɚɡɦɟɪ ɫɨɫɬɚɜɥɹɟɬ 
4 ɦɟɝɚɛɚɣɬɚ, ɭɫɬɚɧɨɜɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜɫɟɝɨ ɡɚ ɞɟ-
ɫɹɬɶ ɫɟɤɭɧɞ Д1Ж. Ȼɥɚɝɨɞɚɪɹ WCF RIA Services ɜ 
Silverlight ɟɫɬɶ ɩɪɟɤɪɚɫɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ 
RIA-ɩɪɢɥɨɠɟɧɢɣ. 

 
Ɍɟɯɧɨɥɨɝɢɹ WCF RIA 
WCF RIA Services (Windows Communication 

Foundation Rich Internet Application) – ɷɬɨ ɫɟɪɜɟɪ-
ɧɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɤɨɬɨɪɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɝɟɧɟɪɢɪɭ-
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ɟɬ ɧɚ ɫɬɨɪɨɧɟ ɤɥɢɟɧɬɚ (Silverlight) ɨɛɴɟɤɬɵ, ɤɨɬɨ-
ɪɵɟ ɡɚɛɨɬɹɬɫɹ ɨ ɫɜɹɡɢ ɫ ɫɟɪɜɟɪɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɩɪɨɜɟɪɤɭ ɧɚ ɫɬɨɪɨɧɟ ɤɥɢɟɧɬɚ. WCF RIA Services 
ɭɩɪɨɳɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɪɟɲɟɧɢɣ 
ɤɥɚɫɫɚ RIA (ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢɧɬɟɪɧɟɬ-
ɩɪɢɥɨɠɟɧɢɣ), ɬɚɤɢɯ ɤɚɤ ɩɪɢɥɨɠɟɧɢɹ Silverlight.  

ȼ ɬɪɟɯɭɪɨɜɧɟɜɨɦ ɩɪɢɥɨɠɟɧɢɢ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 
ɫɨɞɟɪɠɢɬ ɥɨɝɢɤɭ ɭɩɪɚɜɥɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ 
ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɭɪɨɜɧɟɦ ɞɚɧɧɵɯ. 
ɇɚ ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɨɜɟɪɤɢ, ɝɚɪɚɧ-
ɬɢɪɭɸɳɢɟ, ɱɬɨ ɞɚɧɧɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɢɟɦɥɟɦɨɦ 
ɫɨɫɬɨɹɧɢɢ. Ɍɢɩɢɱɧɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɦɧɨɝɨɭɪɨɜɧɟɜɨɝɨ ɪɟɲɟɧɢɹ RIA ɹɜɥɹɟɬɫɹ ɫɨɝɥɚɫɨ-
ɜɚɧɢɟ ɥɨɝɢɤɢ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɢ ɭɪɨɜɧɹ ɩɪɟɞɫɬɚɜ-
ɥɟɧɢɹ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɤɥɢɟɧɬ WCF RIA Ser-
vices ɞɨɥɠɟɧ ɭɱɢɬɵɜɚɬɶ ɥɨɝɢɤɭ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨ-
ɪɨɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɟɪɜɟɪɟ. Ɉɞɧɚɤɨ ɛɵɥɨ ɛɵ ɧɟɠɟ-
ɥɚɬɟɥɶɧɵɦ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɥɨɝɢɤɭ 
ɩɪɢɥɨɠɟɧɢɹ ɤɚɤ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɬɚɤ ɢ ɧɚ 
ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ. WCF RIA Services ɪɟɲɚɟɬ ɷɬɭ 
ɩɪɨɛɥɟɦɭ, ɩɨɫɤɨɥɶɤɭ ɜ ɫɨɫɬɚɜɟ ɩɥɚɬɮɨɪɦɵ ɢɦɟɸɬ-
ɫɹ ɤɨɦɩɨɧɟɧɬɵ, ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɫɥɭɠɛɵ, ɨɛɟɫɩɟ-
ɱɢɜɚɸɳɢɟ ɞɨɫɬɭɩ ɤɥɢɟɧɬɚ WCF RIA Services ɤ 
ɥɨɝɢɤɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɫɟɪɜɟɪɟ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɪɭɱɧɭɸ ɞɭɛɥɢɪɨɜɚɬɶ ɷɬɭ ɩɪɨɝɪɚɦɦɧɭɸ ɥɨɝɢɤɭ. 
ɇɚ ɪɢɫɭɧɤɟ 1 web-ɫɥɭɠɛɚ (WCF RIA Services) ɜ 
ɨɫɧɨɜɧɨɦ ɪɟɲɚɟɬ ɡɚɞɚɱɢ ɜ ɩɪɹɦɨɭɝɨɥɶɧɢɤɟ ɦɟɠɞɭ 
ɭɪɨɜɧɟɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɭɪɨɜɧɟɦ ɞɨɫɬɭɩɚ ɤ ɞɚɧ-
ɧɵɦ (DAL). Ɍɟɦ ɫɚɦɵɦ ɭɩɪɨɳɚɹ ɪɚɡɪɚɛɨɬɤɭ ɦɧɨ-
ɝɨɭɪɨɜɧɟɜɨɝɨ ɪɟɲɟɧɢɹ ɫ ɤɥɢɟɧɬɨɦ аОЛ-
ɫɥɭɠɛɵ [2]. 

 
Ɋɢɫ. 1. ɍɩɪɨɳɟɧɧɚɹ ɜɟɪɫɢɹ ɦɧɨɝɨɭɪɨɜɧɟɜɨɝɨ 

ɩɪɢɥɨɠɟɧɢɹ 
 

ADO.NET Entity Data Model 
ɉɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ Silverlight ɧɟ ɦɨɠɟɬ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɛɪɚɳɟɧɢɹ ɤ ɛɚɡɚɦ ɞɚɧɧɵɯ 
ɧɚɩɪɹɦɭɸ, ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɢɬɶ ADO.NET EF (Enti-
ty Framework) – ɬɟɯɧɨɥɨɝɢɸ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ. ȼ 
ɨɫɧɨɜɟ ADO.NET EF ɥɟɠɢɬ ɦɨɞɟɥɶ ɫɭɳɧɨɫɬɟɣ, 
ɬ. ɟ. Entity Data Model. Ɉɫɧɨɜɧɵɟ ɨɛɴɟɤɬɵ ɦɨɞɟ-
ɥɢ – ɷɬɨ ɫɭɳɧɨɫɬɢ ɢ ɫɜɹɡɢ. ɂɡ ɷɬɨɝɨ ɜɢɞɧɨ, ɱɬɨ 
ɩɪɢ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɤ ɩɪɨɟɤɬɭ ɧɨɜɨɝɨ ɷɥɟɦɟɧɬɚ 
ADO.NET Entity Data Model, ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ 
ɦɨɞɟɥɢ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɛɚɡɵ 
ɞɚɧɧɵɯ [3]. 

 

Domain Services 
Domain Services (ɬ.ɧ. ɫɥɭɠɛɵ ɞɨɦɟɧɚ) – ɷɬɨ 

ɫɥɭɠɛɵ Windows Communication Foundation 
(WCF), ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ. 
ɋɥɭɠɛɚ ɞɨɦɟɧɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɥɢɟɧɬɫɤɨɦɭ ɩɪɨ-
ɟɤɬɭ ɫɭɳɧɨɫɬɢ ɞɚɧɧɵɯ ɢ ɨɩɟɪɚɰɢɢ ɢɡ ɫɟɪɜɟɪɧɨɝɨ 
ɩɪɨɟɤɬɚ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɥɭɠɛɵ ɞɨɦɟɧɚ ɭɤɚɡɵ-
ɜɚɸɬɫɹ ɨɩɟɪɚɰɢɢ ɫ ɞɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɪɚɡɪɟɲɚɟɬɫɹ 
ɜɵɩɨɥɧɹɬɶ ɱɟɪɟɡ ɫɥɭɠɛɭ ɞɨɦɟɧɚ. ɇɚɩɪɢɦɟɪ, ɦɨɠ-
ɧɨ ɞɨɛɚɜɢɬɶ ɦɟɬɨɞɵ, ɜɵɩɨɥɧɹɸɳɢɟ ɫɥɟɞɭɸɳɢɟ 
ɨɩɟɪɚɰɢɢμ 

 ɡɚɩɪɨɫν 
 ɨɛɧɨɜɥɟɧɢɟ; 
 ɜɫɬɚɜɤɚν 
 ɭɞɚɥɟɧɢɟ. 
 
Ɏɭɧɤɰɢɹ Silverlight Deep Zoom 
Ȼɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ .NET Framework 

RIA-ɩɪɢɥɨɠɟɧɢɹ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ 
ɜɢɡɭɚɥɶɧɨ ɧɚɫɵɳɟɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ 
ɩɨɞɞɟɪɠɢɜɚɸɬ ɪɚɛɨɬɭ ɫ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦɢ ɮɭɧɤ-
ɰɢɹɦɢ ɞɥɹ ɛɵɫɬɪɨɣ ɪɚɡɪɚɛɨɬɤɢ. ɉɨɥɶɡɨɜɚɬɟɥɢ 
ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɭɬ ɩɪɢɜɥɟɱɟɧɵ ɫɨɱɟɬɚɧɢɟɦ ɚɧɢ-
ɦɚɰɢɢ, ɦɚɤɟɬɨɜ ɨɮɨɪɦɥɟɧɢɹ ɢ ɨɫɨɛɨɣ ɮɭɧɤɰɢɟɣ 
Deep Zoom. Deep Zoom ɩɪɢɜɥɟɤɚɟɬ ɬɟɦ, ɱɬɨ ɢɡɨɛ-
ɪɚɠɟɧɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɷɬɨɣ ɮɭɧɤɰɢɟɣ, ɨɛɪɚɛɚɬɵɜɚ-
ɟɬɫɹ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ ɥɸɛɨɟ ɞɪɭɝɨɟ ɢɡɨɛɪɚ-
ɠɟɧɢɟ ɜ Silverlight. Ɉɧɨ ɢɦɟɟɬ ɬɨɱɧɨ ɬɚɤɢɟ ɠɟ 
ɫɜɨɣɫɬɜɚ ɢ ɦɨɠɟɬ ɭɩɪɚɜɥɹɬɶɫɹ ɫɬɚɧɞɚɪɬɧɵɦɢ ɦɟ-
ɬɚɮɨɪɚɦɢ ɚɧɢɦɚɰɢɢ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɨɡɦɨɠɧɨ-
ɫɬɶɸ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɧɚ 
ɦɟɫɬɟ ɧɚ аОЛ-ɫɬɪɚɧɢɰɟ. Deep Zoom ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ 1000 ɷɥɟɦɟɧɬɨɜ.  

ɉɪɢɦɟɪɵ ɪɚɛɨɬɵ ɮɭɧɤɰɢɢ Silverlight Deep 
Zoom ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɚɯ βɚ ɢ βɛ [4]. 

 

 
ɚ 
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Ɋɢɫ. 2. ɉɪɢɦɟɪ ɫɬɪɚɧɢɰɵ ɫɚɣɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦμ 
ɚ) ɮɭɧɤɰɢɢ Silverlight Deep Zoom; 
ɛ) ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ Deep Zoom 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ Silver-

light ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
web-ɫɚɣɬɨɜ ɢ web-ɩɪɢɥɨɠɟɧɢɣ ɫ ɢɧɬɟɪɮɟɣɫɨɦ, 
ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɸ.  

ȼ ɧɚɲɟɦ ɩɪɨɟɤɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɬɟɯɧɨɥɨ-
ɝɢɹ Silverlight ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ web-ɩɪɢɥɨɠɟɧɢɹ 

«Ʉɚɪɬɢɧɧɚɹ ɝɚɥɟɪɟɹ», ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɢɧɮɨɪ-
ɦɚɰɢɸ ɨ ɤɚɪɬɢɧɚɯ, ɢɯ ɚɜɬɨɪɚɯ ɢ ɨ ɝɨɞɚɯ ɧɚɩɢɫɚ-
ɧɢɹ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ ɜ ɛɚɡɟ ɞɚɧ-
ɧɵɯ ɢ ɨɬɨɛɪɚɠɚɬɶɫɹ ɩɨ ɡɚɩɪɨɫɭ ɫɨ ɫɬɨɪɨɧɵ ɤɥɢɟɧ-
ɬɚ. Ʉ ɬɨɦɭ ɠɟ ɜ ɩɪɢɥɨɠɟɧɢɢ ɛɭɞɭɬ ɡɚɞɟɣɫɬɜɨɜɚɧɵ 
ɜɫɟ ɪɚɧɟɟ ɭɩɨɦɹɧɭɬɵɟ ɮɭɧɤɰɢɢ ɢ ɫɟɪɜɢɫɵ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ Microsoft Silverlight 

Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
СЭЭЩμ//ааа.ЦТМЫШЬШПЭ.МШЦ/ЫЮЬ/ЬТХЯОЫХТРСЭ/, ɫɜɨɛɨɞ-
ɧɵɣ. 

2. Ȼɢɛɥɢɨɬɟɤɚ MSDN Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-
ɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://msdn.microsoft.com/ru-ЫЮ, ɫɜɨɛɨɞɧɵɣ. 

3. ɇɈɍ ɂɧɬɭɢɬ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://www.intuit.ru/studies/courses/670/526/lecture/6
κ0γ?ЩКРОοβ, ɫɜɨɛɨɞɧɵɣ. 

4. HКЫН RШМФ εОЦШЫКЛТХТК Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-
ɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
СЭЭЩμ//ЦОЦШЫКЛТХТК.СКЫНЫШМФ.МШЦ/, ɫɜɨɛɨɞɧɵɣ. 

 
ɈɉɕɌ ɊȺɁɊȺȻɈɌɄɂ ɗɄɋɉȿɊɌɇɈɃ ȾɂȺȽɇɈɋɌɂɑȿɋɄɈɃ ɋɂɋɌȿɆɕ ȾɅə 
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ɋɚɜɢɧ ȿ.Ɉ., Ʉɪɨɯɢɧ Ƚ.Ⱦ. 

ɇɨɜɨɫɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɷɤɨɧɨɦɢɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ 
6γ00λλ, Ɋɨɫɫɢɹ, ɝ. ɇɨɜɨɫɢɛɢɪɫɤ, ɭɥ. Ʉɚɦɟɧɫɤɚɹ, 56 

g.d.krokhin@nsuem.ru 
 

ȼɜɟɞɟɧɢɟ 
ɋɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɟɬɟɪɩɟɜɚɟɬ 
ɫɟɪɶɟɡɧɵɟ ɢɡɦɟɧɟɧɢɹ. Ɂɚ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ (γ0 ɢ 
ɛɨɥɟɟ ɥɟɬ) ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɪɟɟɬ ɮɢɡɢɱɟɫɤɢ ɢ ɦɨ-
ɪɚɥɶɧɨ, ɟɫɥɢ ɧɟ ɩɨɞɞɟɪɠɢɜɚɬɶ ɟɝɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜ 
ɧɨɪɦɚɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɋɨ ɜɪɟɦɟɧɟɦ ɫɬɨɢɦɨɫɬɶ 
ɪɚɛɨɬ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ (ɪɟɦɨɧɬ, ɨɛɧɨɜɥɟɧɢɟ, 
ɦɨɞɟɪɧɢɡɚɰɢɹ) ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɢ ɦɨɠɟɬ 
ɩɟɪɟɤɪɵɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɮɢɤɚ-
ɰɢɨɧɧɨɣ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ (ɌɌɍ). ɉɨɷɬɨɦɭ ɪɚɡɪɚ-
ɛɨɬɤɚ ɷɤɫɩɟɪɬɧɨɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɬɟɩ-
ɥɨɮɢɤɚɰɢɨɧɧɨɣ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ (ɗȾɋ ɌɌɍ) ɢ 
ɜɫɬɪɚɢɜɚɧɢɟ ɟɟ ɜ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɌɌɍ ɚɤɬɭɚɥɶ-
ɧɚ, ɬ.ɤ. ɫ ɩɨɦɨɳɶɸ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɪɚɫɩɨ-
ɡɧɚɜɚɬɶ ɜɫɟ ɞɟɮɟɤɬɧɵɟ ɫɨɫɬɨɹɧɢɹ ɜ ɬɟɦɩɟ ɪɟɚɥɶɧɨ-
ɝɨ ɜɪɟɦɟɧɢ, ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɜɵɧɭɠɞɟɧɧɵɟ ɨɫɬɚɧɨ-
ɜɵ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ, ɛɟɡɨɩɚɫɧɭɸ, 
ɞɥɢɬɟɥɶɧɭɸ, ɧɚɞɟɠɧɭɸ ɢ ɷɤɨɧɨɦɢɱɧɭɸ ɪɚɛɨɬɭ 
ɌɌɍ. 

 
1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
Ɋɚɡɪɚɛɨɬɤɚ ɗȾɋ ɞɥɹ ɦɚɤɫɢɦɢɡɚɰɢɢ ɜɵɪɚɛɨɬɤɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɬɟɩɥɨɮɢɤɚɰɢ-
ɨɧɧɵɦ ɷɧɟɪɝɨɛɥɨɤɨɦ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢ-
ɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɦɢɧɢɦɢɡɚɰɢɢ 
ɪɚɫɯɨɞɨɜ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɟ ɢ ɪɟɦɨɧɬ, ɧɚ ɨɫɧɨɜɟ ɨɩɟɪɚɬɢɜɧɨɣ ɬɟɯɧɢ-

ɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹν ɪɚɫɩɨɡɧɚɧɢɹ ɞɟ-
ɮɟɤɬɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɨɬɤɚɡɨɜ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɌɌɍ, Д1-4]. 

 
2. Ɋɟɲɟɧɢɟ 
ɇɚ ɪɢɫɭɧɤɟ 1. ɉɪɢɜɟɞɟɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɫ-

ɧɨɜɧɵɯ ɦɨɞɭɥɟɣ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɗȾɋ. 
Ȼɥɨɤ 1. Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɬɭɪɛɨɭɫɬɚɧɨɜɤɚ, 

ɧɚɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ - ɜɵɪɚɛɨɬɤɚ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤ-
ɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

Ȼɥɨɤ β. ɂɧɬɟɪɮɟɣɫ ɷɤɫɩɟɪɬɚ ɫ ȻȾ ɢ ȻɁ. 
Ȼɥɨɤ γ. ȼɜɨɞ, ɨɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɬɟɤɭɳɟɣ ɢɧ-

ɮɨɪɦɚɰɢɢ. 
Ȼɥɨɤ 4. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɚɝɪɟɝɚɬɚμ 

ɜɵɞɟɥɹɸɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ, ɨɬɪɚɠɚ-
ɸɳɢɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɨɰɟɧɤɚ ɜɵɞɟɥɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ.  

Ȼɥɨɤ 5. Ɉɰɟɧɢɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ 
ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɚɝɪɟɝɚɬɚ (ɭɡɥɚ ɢɥɢ ɷɥɟɦɟɧɬɚ 
ɌɌɍ). 

Ȼɥɨɤ 6. ɋɬɚɜɢɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɞɢɚɝɧɨɡ ɮɚɤ-
ɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɥɨɤɚɥɢɡɭɸɬɫɹ ɞɟɮɟɤɬɵ, ɢ 
ɨɛɴɹɫɧɹɟɬɫɹ ɩɪɢɱɢɧɚ ɢɯ ɩɨɹɜɥɟɧɢɹ. 

Ȼɥɨɤ 7. ɉɪɢɧɢɦɚɟɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɹ ɢ ɫɩɨɫɨɛ 
ɭɫɬɪɚɧɟɧɢɹ ɧɟɩɨɥɚɞɤɢ. 

Ȼɥɨɤ κ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɷɤɫɩɟɪɬɧɚɹ ɞɢɚɝɧɨɫɬɢ-
ɱɟɫɤɚɹ ɫɢɫɬɟɦɚμ ȻȾ – ɛɚɡɚ ɞɚɧɧɵɯ, ȻɁ – ɛɚɡɚ ɡɧɚ-


