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1. ʆɹʑɽɽ ʆʇʀʉɸʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʇʈʆɼʋʂʊɸ 

 

ʇʨʦʛʨʘʤʤʥʳʡ ʩʠʤʫʣʷʪʦʨ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ (ʏʇʋ) ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʙʘʟʦʚʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʥʘʯʠʥʘʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʩ ʧʨʠʥʮʠʧʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ 

ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʙʫʢʚʝʥʥʦ-

ʮʠʬʨʦʚʦʛʦ ʢʦʜʘ ʀʉʆ 7 ʙʠʪ (ISO 7 bit). 

ɺ ʦʩʥʦʚʫ ʪʨʝʭʤʝʨʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʘʣʦʞʝʥ ʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢ 

ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʫʟʣʦʚ, ʦʩʥʘʱʝʥʥʳʡ ʩʠʩʪʝʤʦʡ ʏʇʋ, 

ʚʦʩʴʤʠʧʦʟʠʮʠʦʥʥʦʡ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʦʡ, ʪʨʝʭʢʫʣʘʯʢʦʚʳʤ ʧʘʪʨʦʥʦʤ, 

ʟʘʜʥʝʡ ʙʘʙʢʦʡ, ʩʠʩʪʝʤʦʡ ʧʦʜʘʯʠ ʩʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʠ 

ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ. ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʜʚʫʤ ʦʩʷʤ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ: ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ 

ʩʪʫʜʝʥʪʦʚ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʛʨʫʧʧʝ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ (ʆʂʉʆ): çʄʝʪʘʣʣʫʨʛʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʤʘʪʝʨʠʘʣʦʦʙʨʘʙʦʪʢʘè. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʤʫʣʷʪʦʨʘ: ʩʦʩʪʘʚʣʝʥʠʝ ʪʝʢʩʪʦʚ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʦʧʝʨʘʮʠʡ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʬʦʨʤʘʪʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ G/M ʢʦʜʘ, ʧʨʦʚʝʨʢʘ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ (ʠʣʠ 

ʜʨʫʛʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ) ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ ʠ 

ʤʝʪʘʣʣʦʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʮʝʣʴʶ ʠʤʠʪʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʦʢʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ, ʪʨʝʭʤʝʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʜʝʪʘʣʠ ʧʨʠ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʩʦʩʪʘʚʣʝʥʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ ʧʨʦʛʨʘʤʤʘʤ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʨʘʝʢʪʦʨʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʠʧ ʮʝʣʝʚʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ 

ʧʣʘʪʬʦʨʤʘ: IBMïʩʦʚʤʝʩʪʠʤʳʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

Microsoft Windows, ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ Apple Macintosh ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ MacOS, ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʙʘʟʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

Android ʠ iOS. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚʦʟʤʦʞʥʦ ʚ ʩʨʝʜʝ ʚʝʙ-

ʙʨʘʫʟʝʨʘ ʩ ʧʦʜʜʝʨʞʢʦʡ ʪʝʭʥʦʣʦʛʠʠ HTML5 ʠ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʦʡ 3D 

ʛʨʘʬʠʢʠ (ʪʝʭʥʦʣʦʛʠʷ WebGL). 
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ɻʨʘʬʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ 

ʢʦʤʧʦʥʝʥʪʥʫʶ ʙʘʟʫ OpenGL 2.0. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʧʨʦʛʨʘʤʤ rʨʝʘʣʠʟʦʚʘʥ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ.  

ʄʥʦʛʦʧʣʘʪʬʦʨʤʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚʢʣʶʯʘʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʜʦʩʢʠ, ʩʤʘʨʪʬʦʥʳ, ʧʣʘʥʰʝʪʥʳʝ ʠ ʥʘʩʪʦʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʤʦʙʠʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʷ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʨʦʚʥʶ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʝʙ-

ʚʝʨʩʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ: 

-  ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ: 1,6 ɻɻʮ; 

-  ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ: 1 ɻʙ; 

-  ʦʙʲʝʤ ʚʠʜʝʦʧʘʤʷʪʠ: 512 ʄʙ; 

-  ʨʘʟʨʝʰʝʥʠʝ ʵʢʨʘʥʘ: 1024Ĭ768 (ʜʣʷ ʥʘʩʪʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ); 

-  ʧʦʜʜʝʨʞʢʘ OpenGL ʚʝʨʩʠʠ 2.0; 

-  ʩʪʘʥʜʘʨʪʥʘʷ ʢʣʘʚʠʘʪʫʨʘ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʳʰʴ ʩ ʢʦʣʝʩʦʤ 

ʧʨʦʢʨʫʪʢʠ (ʜʣʷ ʥʘʩʪʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ); 

-  ʩʨʝʜʩʪʚʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ (ʜʠʥʘʤʠʢʠ, ʘʫʜʠʦʢʦʣʦʥʢʠ ʠʣʠ 

ʥʘʫʰʥʠʢʠ). 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʝʙ-ʚʝʨʩʠʷʤʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʙ-ʙʨʘʫʟʝʨ MicrosoftEdge, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows 10. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ, ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʪʠʧʘʭ ʧʦʩʪʘʚʣʷʝʤʳʭ ʣʠʮʝʥʟʠʡ, ʤʦʞʥʦ ʥʘʡʪʠ, ʧʦʩʝʪʠʚ ʥʠʞʝʩʣʝʜʫʶʱʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ. 

V ʈʫʩʩʢʦʷʟʳʯʥʳʡ ʚʝʙ-ʩʘʡʪ çɺʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʠʤʫʣʷʪʦʨʳè: 

https://www.sunspire.ru/products/cnc-simulator/  

V ɸʥʛʣʦʷʟʳʯʥʳʡ ʚʝʙ-ʩʘʡʪ çVirtual Laboratories & Technical Simulatorsè: 

http://virtlabs.tech 

V ʉʦʦʙʱʝʩʪʚʦ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʂʦʥʪʘʢʪʝè: 

https://vk.com/cncsimulator  

V ʉʦʦʙʱʝʩʪʚʦ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çFaceBookè: 

https://www.facebook.com/groups/CNCsimulator  

V ʉʪʨʘʥʠʮʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çInstagramè: 

https://www.instagram.com/virtlabs/  

V ʉʚʷʟʘʪʴʩʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʤʦʞʥʦ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ: 

scien.labs@gmail.com  

https://www.sunspire.ru/products/cnc-simulator/
http://virtlabs.tech/
https://vk.com/cncsimulator
https://www.facebook.com/groups/CNCsimulator
https://www.instagram.com/virtlabs/
mailto:scien.labs@gmail.com
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2. ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʉ ʕʃɽʄɽʅʊɸʄʀ  

ɻʈɸʌʀʏɽʉʂʆɻʆ ʀʅʊɽʈʌɽʁʉɸ 

2.1. ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʧʨʦʛʨʘʤʤʳ ʠ ʜʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ 

 ʉʠʤʫʣʷʪʦʨ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʈʘʟʤʝʨʳ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʘʜʘʧʪʠʚʥʦ 

ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʘʪʘ (ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ) ʵʢʨʘʥʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚʦʟʤʦʞʥʦ ʥʘ ʵʢʨʘʥʘʭ ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ, ʢʘʢ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ 1,0 (ʨʘʟʨʝʰʝʥʠʷ 1024x768, 

1280x1024 ʠ ʜʨ.), ʪʘʢ ʠ ʢ 2,0 (ʨʘʟʨʝʰʝʥʠʷ 1920x1080, 2160x1080 ʠ ʜʨ.).  

 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʳʰʠ (ʧʨʠ ʨʘʙʦʪʝ ʥʘ 

ʥʘʩʪʦʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ) ʠʣʠ ʧʫʪʝʤ ʩʝʥʩʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʢʨʘʥʦʤ 

(ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʝ, ʧʣʘʥʰʝʪʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʠʣʠ 

ʩʤʘʨʪʬʦʥʝ). 

 ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʦʡ, ʦʩʥʦʚʥʳʤ 

ʦʙʲʝʢʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʘʷ ʧʦʣʠʛʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʪʦʢʘʨʥʦʛʦ 

ʩʪʘʥʢʘ, ʨʘʟʤʝʱʝʥʥʘʷ ʚ ʫʩʣʦʚʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʢʨʫʞʝʥʠʠ (ʨʠʩʫʥʦʢ 1). 

 

 

ʈʠʩʫʥʦʢ 1 ï ɺʠʜ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʧʨʦʛʨʘʤʤʳ 

 ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʝʘʥʩʘ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʵʢʨʘʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ. ʇʝʨʚʘʷ (ʩʚʝʨʭʫ ʚʥʠʟ) ʢʥʦʧʢʘ  

ʧʘʥʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʟʦʚʘ ʜʠʘʣʦʛʘ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 

2). 
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ʈʠʩʫʥʦʢ 2 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

 ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʚʳʚʦʜʠʪ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦʡ ʧʦʪʝʨʝ ʜʘʥʥʳʭ, ʝʩʣʠ ʪʝʢʫʱʠʡ 

ʧʨʦʝʢʪ ʥʝ ʙʳʣ ʩʦʭʨʘʥʝʥ ʚ ʬʘʡʣ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ ʛʨʘʬʠʯʝʩʢʫʶ ʢʥʦʧʢʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʟʝʣʝʥʦʛʦ 

ʟʥʘʯʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʪʦʨʘʷ ʢʥʦʧʢʘ ʦʪʤʝʥʷʝʪ ʧʨʦʮʝʜʫʨʫ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ. 

ɿʘʢʨʳʪʠʝ ʜʠʘʣʦʛʦʚʳʭ ʵʢʨʘʥʦʚ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʚʪʦʨʥʳʤ 

ʥʘʞʘʪʠʝʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʥʦʧʢʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ. 

2.2. ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʚʩʪʨʦʝʥʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʬʘʡʣʦʚ 

 ɺʪʦʨʘʷ ʢʥʦʧʢʘ  ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ 

ʚʩʪʨʦʝʥʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʬʘʡʣʦʚ (ʨʠʩʫʥʦʢ 3). ʕʣʝʤʝʥʪʘʤʠ ʜʘʥʥʦʛʦ ʜʠʘʣʦʛʘ 

ʷʚʣʷʶʪʩʷ ʪʨʠ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʥʦʧʢʠ: çʅʦʚʳʡ ʧʨʦʝʢʪè, 

çʆʪʢʨʳʪʴ ʧʨʦʝʢʪè ʠ çʉʦʭʨʘʥʠʪʴ ʧʨʦʝʢʪè. ʇʝʨʚʘʷ (ʩʚʝʨʭʫ ʚʥʠʟ) 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʨʦʩ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʫʱʝʛʦ 

ʧʨʦʝʢʪʘ ʢ ʟʥʘʯʝʥʠʷʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʠʘʣʦʛʦʤ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ɺʪʦʨʘʷ ʢʥʦʧʢʘ ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ 

ʵʣʝʤʝʥʪʳ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʠʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

(ʨʠʩʫʥʦʢ 4). 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʵʢʨʘʥʘ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ 

ʢʘʪʘʣʦʛʦʚ. ʂʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ ʩʦʟʜʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʧʨʠ ʠʥʩʪʘʣʣʷʮʠʠ 

ʧʨʦʛʨʘʤʤʳ. ɼʦʩʪʫʧ ʢ ʢʘʪʘʣʦʛʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʳʰʝ ʢʦʨʥʝʚʦʛʦ ʧʦ 

ʠʝʨʘʨʭʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʩʪʨʦʝʥʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʬʘʡʣʦʚ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 
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ʈʠʩʫʥʦʢ 3 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʚʩʪʨʦʝʥʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʬʘʡʣʦʚ 

 

ʈʠʩʫʥʦʢ 4 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʧʨʦʝʢʪʘ 

 ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʵʢʨʘʥʘ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʧʠʩʦʢ ʬʘʡʣʦʚ ʪʝʢʫʱʝʛʦ ʘʢʪʠʚʥʦʛʦ ʢʘʪʘʣʦʛʘ. ʌʘʡʣʳ ʦʪʬʠʣʴʪʨʦʚʘʥʳ ʧʦ 

ʨʘʩʰʠʨʝʥʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʪʠʧʫ ʬʘʡʣʦʚ ʧʨʦʛʨʘʤʤʳ (ʬʘʡʣʳ, ʠʤʝʶʱʠʝ 

ʠʥʦʝ ʨʘʩʰʠʨʝʥʠʝ, ʚ ʩʧʠʩʢʝ ʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ). 

 ʅʘʚʠʛʘʮʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʪʘʣʦʛʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʜʠʥʘʨʥʦʛʦ 

ʢʣʠʢʘ ʤʳʰʴʶ (ʠʣʠ ʥʘʞʘʪʠʷ ʥʘ ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ) ʧʦ ʥʘʟʚʘʥʠʶ ʢʘʪʘʣʦʛʘ ʚ 
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ʩʧʠʩʢʝ. ɺʦʟʚʨʘʪ ʥʘ ʚʝʨʭʥʠʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʠʢʦʤ 

ʧʦ ʚʝʨʭʥʝʡ ʧʫʩʪʦʡ ʩʪʨʦʢʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʠʢʪʦʛʨʘʤʤʦʡ (ʨʠʩʫʥʦʢ 5). 

 

ʈʠʩʫʥʦʢ 5 ï ʀʟʦʙʨʘʞʝʥʠʝ ʩʪʨʦʢʠ ʚʦʟʚʨʘʪʘ ʥʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʢʘʪʘʣʦʛʦʚ 

 ɺʳʙʦʨ ʬʘʡʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʜʠʥʘʨʥʳʤ ʢʣʠʢʦʤ ʧʦ 

ʥʘʟʚʘʥʠʶ ʬʘʡʣʘ ʚ ʧʨʘʚʦʤ ʩʧʠʩʢʝ. ʇʨʠ ʵʪʦʤ ʥʘʟʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʬʘʡʣʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʷʨʢʠʤ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ (ʨʠʩʫʥʦʢ 6). 

 

ʈʠʩʫʥʦʢ 6 ï ɺʳʜʝʣʝʥʠʝ ʥʘʟʚʘʥʠʷ ʮʚʝʪʦʤ ʧʨʠ ʚʳʙʦʨʝ ʬʘʡʣʘ 

 ʉʧʠʩʢʠ ʢʘʪʘʣʦʛʦʚ ʠ ʬʘʡʣʦʚ ʦʩʥʘʱʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʣʦʩʘʤʠ ʧʨʦʢʨʫʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʚʤʝʱʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ 

ʩʧʠʩʢʘ ʚ ʧʦʣʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʨʘʟʤʝʨʦʚ.  

ʇʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʚʳʧʦʣʥʝʥʳ ʝʜʠʥʦʦʙʨʘʟʥʦ. ʇʦʣʦʩʘ ʧʨʦʢʨʫʪʢʠ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ ï 

çʙʝʛʫʥʦʢè ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʤʳʰʴʶ (ʥʘʞʘʪʠʝʤ ʠ ʫʜʝʨʞʠʚʘʥʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʸ ʧʝʨʝʤʝʱʝʥʠʝʤ), ʪʘʢ ʠ ʩʝʥʩʦʨʥʳʤ ʢʘʩʘʥʠʝʤ ʩʦ ʩʤʝʱʝʥʠʝʤ 

ʧʘʣʴʮʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ 
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ʤʳʰʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʢʨʫʪʢʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʧʠʩʢʦʚ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ (çʩʢʨʦʣʣʘè). ʇʨʠ ʵʪʦʤ 

ʛʨʘʬʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʷ ʩʧʠʩʢʘ. 

ʊʨʝʪʴʷ ʢʥʦʧʢʘ ʜʠʘʣʦʛʦʚʦʛʦ ʵʢʨʘʥʘ ʤʝʥʝʜʞʝʨʘ ʬʘʡʣʦʚ ʦʪʦʙʨʘʞʘʝʪ ʵʢʨʘʥ 

ʜʠʘʣʦʛʘ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ, ʘʥʘʣʦʛʠʯʥʳʡ ʜʠʘʣʦʛʫ ʦʪʢʨʳʪʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʦʩʥʘʱʝʥʥʳʡ ʪʝʢʩʪʦʚʳʤ ʧʦʣʝʤ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʬʘʡʣʘ (ʨʠʩʫʥʦʢ 7). 

 

ʈʠʩʫʥʦʢ 7 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ ʧʨʦʝʢʪʘ 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʬʘʡʣʘ. ɺ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʙʝʟ 

ʬʠʟʠʯʝʩʢʦʡ ʢʣʘʚʠʘʪʫʨʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ 

ʢʣʘʚʠʘʪʫʨʳ, ʷʚʣʷʶʱʝʡʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ 

ʘʚʪʦʥʦʤʥʳʤ ʬʦʥʦʚʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. 

 ɺʚʦʜ ʠʤʝʥʠ ʬʘʡʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʨʘʩʰʠʨʝʥʠʷ. ʇʨʠ ʚʚʦʜʝ ʪʝʢʩʪʘ ʚ 

ʧʦʣʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝʢʩʪʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʩʠʤʚʦʣʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʜʣʠʥʘ ʚʚʦʜʠʤʦʛʦ ʪʝʢʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 128 ʩʠʤʚʦʣʦʚ. 

 ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʟʘʧʠʩʴ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʘʡʣʘ ʧʨʦʝʢʪʘ, ʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʬʘʡʣʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʣʝ ʥʘʟʚʘʥʠʷ ʬʘʡʣʘ 

ʦʪʦʙʨʘʟʠʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʬʘʡʣʘ. 

 ʇʦʜʪʚʝʨʞʜʝʥʠʝ (ʠʣʠ ʦʪʤʝʥʘ) ʜʝʡʩʪʚʠʷ ʚ ʜʠʘʣʦʛʦʚʳʭ ʵʢʨʘʥʘʭ ʦʪʢʨʳʪʠʷ 

ʠ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʘ ʧʨʦʝʢʪʘ ʠ ʧʫʪʴ ʨʘʟʤʝʱʝʥʠʷ ʢʦʨʥʝʚʦʛʦ ʢʘʪʘʣʦʛʘ 

ʧʨʦʝʢʪʦʚ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʜʘʣʝʝ.  
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2.3. ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʢʠ 

 ʊʨʝʪʴʷ ʢʥʦʧʢʘ  ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ 

ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʢʠ (ʨʠʩʫʥʦʢ 8). 

 

ʈʠʩʫʥʦʢ 8 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʢʠ 

 ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʵʢʨʘʥʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʢʠ 

ʷʚʣʷʶʪʩʷ ʧʦʣʝ ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʠ ʧʘʥʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʢʠ. ɺ ʧʦʣʝ 

ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʠʟʦʙʨʘʞʝʥʘ ʨʘʙʦʯʘʷ ʟʦʥʘ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʚʠʜʦʤ 

ʩʚʝʨʭʫ. ʅʘ ʫʩʣʦʚʥʦʤ ʯʝʨʪʝʞʝ ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʧʦʜʚʠʞʥʳʝ ʫʟʣʳ ʩʪʘʥʢʘ: ʪʨʝʭʢʫʣʘʯʢʦʚʳʡ ʧʘʪʨʦʥ, ʨʝʚʦʣʴʚʝʨʥʘʷ ʛʦʣʦʚʢʘ ʠ 

ʟʘʜʥʷʷ ʙʘʙʢʘ (ʜʣʷ ʜʣʠʥʥʳʭ ʟʘʛʦʪʦʚʦʢ). ʉ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 

ʫʚʝʣʠʯʝʥʠʷ/ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘ 

ʧʨʘʚʦʡ ʧʘʥʝʣʠ) ʟʘʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ ʠ ʝʸ ʚʳʣʝʪ ʠʟ ʧʘʪʨʦʥʘ 

(ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʠʟʤʝʥʷʝʤʳʝ ʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʛʦʪʦʚʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʘʨʘʤʝʪʨʘ 

ʋʩʣʦʚʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʄʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ɼʣʠʥʘ, ʤʤ L 80 500 

ɼʠʘʤʝʪʨ, ʤʤ D 30 120 

ɼʣʠʥʘ ʟʘʞʠʤʘʝʤʦʡ 

ʯʘʩʪʠ, ʤʤ 
L4 20 

140 

(35 ʧʨʠ DÓ80) 

ɺʝʣʠʯʠʥʘ ʪʦʨʮʝʚʦʛʦ 

ʧʨʠʧʫʩʢʘ, ʤʤ 
L5 0 10 

 ʇʘʨʘʤʝʪʨʳ çL1è ʠ çL2è ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʨʘʟʤʝʨʳ 

ʪʨʝʭʢʫʣʘʯʢʦʚʦʛʦ ʧʘʪʨʦʥʘ, ʦʪʣʦʞʝʥʥʳʝ ʦʪ ʪʦʯʢʠ ʤʘʰʠʥʥʦʛʦ ʥʫʣʷ, 

ʦʙʦʟʥʘʯʝʥʥʦʡ ʥʘ ʯʝʨʪʝʞʝ ʙʫʢʚʦʡ çMè.  
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ʇʘʨʘʤʝʪʨ çL3è ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʣʝʪ ʟʘʛʦʪʦʚʢʠ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʘʨʘʤʝʪʨʦʚ çLè, çDè ʠ çL4è. 

ɻʨʫʧʧʘ ʠʟ ʜʝʩʷʪʠ ʧʘʨʘʤʝʪʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʘʚʦʡ 

ʧʘʥʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʥʫʣʝʚʳʭ ʢʦʨʨʝʢʪʦʨʦʚ ʩʪʘʥʢʘ 

ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʫʣʝʡ çW2è, çW3è, çW4è, 

çW5è, çW6è ʧʷʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʧʝʨʝʢʣʶʯʝʥʠʝ 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʬʫʥʢʮʠʡ G55-G59. ʂʦʦʨʜʠʥʘʪʳ ʥʫʣʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ 

ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʦʪ ʪʦʯʢʠ ʤʘʰʠʥʥʦʛʦ ʥʫʣʷ. ʆʩʥʦʚʥʘʷ ʨʘʙʦʯʘʷ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ ʩ ʥʫʣʝʤ çW1è ʚʩʝʛʜʘ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʥʘ ʧʨʘʚʦʤ ʪʦʨʮʝ ʟʘʛʦʪʦʚʢʠ, 

ʟʘʢʨʝʧʣʝʥʥʦʡ ʚ ʧʘʪʨʦʥʝ, ʩ ʫʯʝʪʦʤ ʧʨʠʧʫʩʢʘ ʥʘ ʧʝʨʚʠʯʥʫʶ ʪʦʨʮʝʚʫʶ 

ʦʙʨʘʙʦʪʢʫ çL5è. ʈʘʙʦʯʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʠʭ ʥʫʣʠ ʠʟʦʙʨʘʞʝʥʳ ʥʘ 

ʯʝʨʪʝʞʝ ʮʚʝʪʥʳʤʠ ʦʩʷʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʯʢʘʤʠ (ʨʠʩʫʥʦʢ 9). 

 

 

ʈʠʩʫʥʦʢ 9 ï ʌʨʘʛʤʝʥʪ ʯʝʨʪʝʞʘ ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʟʘʛʦʪʦʚʢʠ 



 12 

ʅʘʨʷʜʫ ʩ ʟʘʛʦʪʦʚʢʦʡ ʚ ʧʦʣʝ ʯʝʨʪʝʞʘ ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʠʟʦʙʨʘʞʝʥʘ 

ʨʝʚʦʣʴʚʝʨʥʘʷ ʛʦʣʦʚʢʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʥʝʸ ʠʥʩʪʨʫʤʝʥʪʦʤ. ɽʩʣʠ 

ʨʝʚʦʣʴʚʝʨʥʘʷ ʛʦʣʦʚʢʘ ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ ʦʩʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʥʘ ʯʝʨʪʝʞʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʦʙʨʘʞʘʶʪʩʷ ʩʚʝʨʣʦ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʧʨʦʜʦʣʴʥʳʤ ʚʳʣʝʪʦʤ 

çZmè ʠ ʨʝʟʝʮ ʜʣʷ ʥʘʨʫʞʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʚʳʣʝʪʦʤ 

çXmè (ʨʠʩʫʥʦʢ 10.ʘ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʦʣʴʢʦ ʜʣʷ ʥʘʨʫʞʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʩʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʧʦʢʘʟʳʚʘʝʪʩʷ (ʨʠʩʫʥʦʢ 10.ʙ). 

ʘ)  ʙ)  

ʈʠʩʫʥʦʢ 10 ï ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʧʣʝʢʪʘʮʠʠ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʘ) ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʙ) 

 ʈʝʬʝʨʝʥʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʥʦʤʠʥʘʣʴʥʳʤʠ ʚʳʣʝʪʘʤʠ çZmè 

ʠ çXmè ʠʤʝʣ ʙʝʟʦʧʘʩʥʳʝ ʧʨʦʜʦʣʴʥʳʡ çZ'è ʠ ʧʦʧʝʨʝʯʥʳʡ çX'è ʦʪʩʪʫʧʳ ʦʪ 

ʧʨʘʚʦʛʦ ʥʠʞʥʝʛʦ ʫʛʣʘ ʢʦʥʪʫʨʘ ʟʘʛʦʪʦʚʢʠ ʚ ʧʣʘʥʝ. ɿʥʘʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ 

ʦʪʩʪʫʧʦʚ çZ'è ʠ çX'è ʥʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʠ ʩʦʩʪʘʚʣʷʶʪ 30 ʤʤ. 

 ʇʨʠ ʚʳʩʪʘʚʣʝʥʠʠ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʷ ʧʦʜʞʘʪʠʷ ʜʣʠʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʟʘʜʥʠʤ ʮʝʥʪʨʦʤ. ʊʘʢ, ʝʩʣʠ 

ʟʥʘʯʝʥʠʝ ʚʳʣʝʪʘ çL3è ʧʨʝʚʳʰʘʝʪ 3 ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ, ʚ ʧʦʣʝ ʯʝʨʪʝʞʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʘʜʥʷʷ ʙʘʙʢʘ ʠ ʟʘʜʥʠʡ ʮʝʥʪʨ. 

 ʇʨʠ ʩʤʝʥʝ ʫʩʪʘʥʦʚʘ ʜʝʪʘʣʠ ʧʦʩʣʝ ʧʝʨʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʥʘʣʘʜʢʘ ʩʪʘʥʢʘ 

ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʚʷʟʢʠ ʟʘʛʦʪʦʚʢʠ ʠ ʥʫʣʝʡ ʨʘʙʦʯʠʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ. 

2.4. ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘ 

 ʏʝʪʚʝʨʪʘʷ ʢʥʦʧʢʘ  ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ 

ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 11). ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ 
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ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ (ʢʘʪʘʣʦʛ) ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ 185 ʥʘʠʤʝʥʦʚʘʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ. 

ʂʘʞʜʘʷ ʧʦʟʠʮʠʷ ʩʧʠʩʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʧʠʢʪʦʛʨʘʤʤʳ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʬʦʨʤʫ ʧʣʘʩʪʠʥʳ ʠ 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʧʦʜʘʯ. ʉʧʨʘʚʘ ʦʪ ʧʠʢʪʦʛʨʘʤʤʳ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠʜʫʪ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠ ʢʨʘʪʢʦʝ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʚʢʣʶʯʘʷ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʠʜ ʪʦʢʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʦʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

ʉʧʠʩʦʢ ʠʥʩʪʨʫʤʝʥʪʘ ʩʥʘʙʞʝʥ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʦʩʦʡ ʧʨʦʢʨʫʪʢʠ. 

 

ʈʠʩʫʥʦʢ 11 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘ 

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘ ʩʚʝʨʭʫ 

ʨʘʩʧʦʣʦʞʝʥ ʨʷʜ ʢʚʘʜʨʘʪʥʳʭ ʷʯʝʝʢ ʩ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ ʩ 1 ʧʦ 8, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʠʮʠʷʤ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʠʥʩʪʨʫʤʝʥʪʘ ʚ 

ʥʫʞʥʫʶ ʧʦʟʠʮʠʶ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʚʝʩʪʠ ʫʢʘʟʘʪʝʣʴ 

ʤʳʰʠ ʥʘ ʧʠʢʪʦʛʨʘʤʤʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʩʧʠʩʢʝ, ʟʘʪʝʤ ʥʘʞʘʪʴ 

ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʠ, ʫʜʝʨʞʠʚʘʷ ʝʸ ʥʘʞʘʪʦʡ, ʧʝʨʝʤʝʩʪʠʪʴ ʧʠʢʪʦʛʨʘʤʤʫ ʥʘ 

ʩʚʦʙʦʜʥʫʶ ʷʯʝʡʢʫ ʚ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʧʫʩʪʠʪʴ 

ʢʥʦʧʢʫ ʤʳʰʠ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʫʞʝ ʟʘʥʷʪʫʶ 

ʧʦʟʠʮʠʶ, ʦʥ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʝʥ ʚ ʢʘʪʘʣʦʛ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ 

ʫʩʪʨʦʡʩʪʚʝ ʩ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ ʧʝʨʝʤʝʱʝʥʠʝ ʧʠʢʪʦʛʨʘʤʤ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʫʪʝʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʘʩʘʥʠʷ ʵʢʨʘʥʘ ʩ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʘʣʴʮʘ ʧʦ ʵʢʨʘʥʫ. 

ɺʦʟʚʨʘʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʢʘʪʘʣʦʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʠʢʪʦʛʨʘʤʤʳ. ʇʨʠ ʵʪʦʤ ʧʠʢʪʦʛʨʘʤʤʫ 
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ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʣʶʙʫʶ ʦʙʣʘʩʪʴ ʧʦʣʷ 

ʩʧʠʩʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

ɼʣʷ ʧʝʨʝʩʪʘʥʦʚʢʠ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʦʜʥʦʡ ʧʦʟʠʮʠʠ ʥʘ 

ʜʨʫʛʫʶ (ʩʚʦʙʦʜʥʫʶ ʠʣʠ ʟʘʥʷʪʫʶ ʜʨʫʛʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ) ʜʦʩʪʘʪʦʯʥʦ 

ʧʝʨʝʤʝʩʪʠʪʴ ʧʠʢʪʦʛʨʘʤʤʫ ʚ ʧʨʝʜʝʣʘʭ ʙʣʦʢʘ ʧʦʟʠʮʠʡ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ. 

ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʷʯʝʡʢʘ, ʚ ʢʦʪʦʨʫʶ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ, ʫʞʝ ʟʘʥʷʪʘ 

ʜʨʫʛʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʜʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʫʜʫʪ ʧʦʤʝʥʷʥʳ ʤʝʩʪʘʤʠ. 

ʅʠʞʝ ʙʣʦʢʘ ʧʦʟʠʮʠʡ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʪʝʞ 

ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʤʦʜʝʣʴ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʦʩʥʘʩʪʢʠ ʚ ʧʣʘʥʝ, ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʚʳʣʝʪʦʚ, 

ʘ ʪʘʢʞʝ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ ʨʝʞʫʱʝʡ ʧʣʘʩʪʠʥʳ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʣʘʥʝ. 

ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʥʫʣʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʙʦʟʥʘʯʝʥʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʟʥʘʯʢʦʤ , ʥʝ ʧʦʜʣʝʞʠʪ ʠʟʤʝʥʝʥʠʶ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʥʪʨʫ ʦʪʚʝʨʩʪʠʷ ʚ 

ʧʣʦʩʢʦʩʪʠ ʣʠʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ.  

ɺʳʣʝʪʳ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʫʚʝʣʠʯʝʥʠʷ/ʫʤʝʥʴʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʳʣʝʪʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʞʥʝʡ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʦʣʷ ʯʝʨʪʝʞʘ ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ 

(ʨʠʩʫʥʦʢ 12). ɼʣʷ ʥʘʨʫʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʧʦʧʝʨʝʯʥʳʡ ʚʳʣʝʪ ʧʦ 

ʦʩʠ çXè ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ, ʘ ʜʣʷ ʦʩʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʧʨʦʜʦʣʴʥʳʡ ʚʳʣʝʪ 

ʧʦ ʦʩʠ çZè ʚ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ.  

ʅʘʩʪʨʦʡʢʘ ʚʳʣʝʪʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʥʘʣʘʜʢʠ 

ʩʪʘʥʢʘ. ʋʢʦʨʦʯʝʥʠʝ ʚʳʣʝʪʘ ʦʩʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʫʪʝʤ ʠʭ ʟʘʛʣʫʙʣʝʥʠʷ ʚ 

ʧʦʣʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ (ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʚʦʣʴʚʝʨʥʦʡ 

ʛʦʣʦʚʢʠ) ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʛʨʘʥʠʮʳ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʥʢʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʙʣʠʟʠ ʧʘʪʨʦʥʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ 

ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʝ ʟʘʢʨʝʧʣʝʥʳ ʢʘʢ ʦʩʝʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʥʘʨʫʞʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ 

ʨʝʚʦʣʴʚʝʨʥʫʶ ʛʦʣʦʚʢʫ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 

çʚʣʝʚʦè/çʚʧʨʘʚʦè, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʦʣʷ ʯʝʨʪʝʞʘ 

ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ. ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʥʩʪʨʫʤʝʥʪʘ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʯʝʨʪʝʞʘ. 

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʡ ʢʦʨʨʝʢʮʠʠ ʥʘ ʨʘʜʠʫʩ) 

ʠʥʩʪʨʫʤʝʥʪ, ʠʤʝʶʱʠʡ ʩʢʨʫʛʣʝʥʠʝ ʧʨʠ ʚʝʨʰʠʥʝ (ʘ ʪʘʢʞʝ ʨʝʟʮʳ ʩ ʢʨʫʛʣʦʡ 

ʧʣʘʩʪʠʥʦʡ), ʧʨʠʚʷʟʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʪʦʯʢʘ ʧʨʠʚʷʟʢʠ (ʨʘʩʯʝʪʥʘʷ 

ʚʝʨʰʠʥʘ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʥʪʨʫ ʩʢʨʫʛʣʝʥʠʷ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. ʂʦʨʨʝʢʮʠʷ 

ʥʘ ʨʘʜʠʫʩ ʩʢʨʫʛʣʝʥʠʷ ʧʨʠ ʚʝʨʰʠʥʝ ʨʝʟʮʘ ʚʢʣʶʯʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʡ G41-G42. ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʩʢʨʫʛʣʝʥʠʷ ʙʫʜʝʪ 
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ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʵʢʚʠʜʠʩʪʘʥʪʝ ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʥʪʫʨʫ ʜʝʪʘʣʠ. ʂʦʨʨʝʢʮʠʷ ʥʘ 

ʚʳʣʝʪ ʠʥʩʪʨʫʤʝʥʪʘ ʚʩʝʛʜʘ ʚʢʣʶʯʝʥʘ ʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ. 

 

ʈʠʩʫʥʦʢ 12 ï ɺʠʜ ʯʝʨʪʝʞʘ ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʆʩʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʧʦʜʞʘʪʠʷ ʟʘʛʦʪʦʚʢʠ 

ʟʘʜʥʠʤ ʮʝʥʪʨʦʤ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʨʝʚʦʣʴʚʝʨʥʘʷ ʛʦʣʦʚʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ ʦʩʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ ʠʟʤʝʥʷʶʪʩʷ ʚʦ 

ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʜʝʡʩʪʚʦʚʘʥ ʟʘʜʥʠʡ ʮʝʥʪʨ, ʦʩʝʚʦʡ 

ʠʥʩʪʨʫʤʝʥʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʢʘʪʘʣʦʛ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʜʘʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʢʦʤʧʣʝʢʪʘʮʠʶ ʨʝʚʦʣʴʚʝʨʥʦʡ ʛʦʣʦʚʢʠ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʣʝ 

ʨʘʟʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʟʘʛʦʪʦʚʢʠ. 

2.5. ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ 

 ʇʷʪʘʷ ʢʥʦʧʢʘ  ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ ʦʪʦʙʨʘʞʘʝʪ ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ 

ʩʠʤʫʣʷʪʦʨʘ ʚʩʪʨʦʝʥʥʳʡ ʪʝʢʩʪʦʚʦʡ ʨʝʜʘʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ 

(ʨʠʩʫʥʦʢ 13). ʊʝʢʩʪʦʚʦʡ ʨʝʜʘʢʪʦʨ ʠʤʝʝʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʥʝʣʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʜʦʤ ʫʧʨʘʚʣʷʶʱʝʡ 
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ʧʨʦʛʨʘʤʤʳ ʩʪʘʥʢʘ. ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʟʘʥʠʤʘʝʪ ʪʝʢʩʪʦʚʦʝ 

ʧʦʣʝ, ʦʩʥʘʱʝʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʦʩʘʤʠ ʧʨʦʢʨʫʪʢʠ. ɺ 

ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʝʜʘʢʪʦʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ  

ʦʪʦʙʨʘʞʝʥʠʷ/ʩʢʨʳʪʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʳ. 

 

ʈʠʩʫʥʦʢ 13 ï ɺʠʜ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʩʠʤʫʣʷʪʦʨʘ ʩ ʦʪʦʙʨʘʞʘʝʤʳʤ ʨʝʜʘʢʪʦʨʦʤ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ 

 ʅʘʙʦʨ ʪʝʢʩʪʘ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢ ʩ ʧʦʤʦʱʴʶ 

ʬʠʟʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʳ (ʨʠʩʫʥʦʢ 14).  

 

ʈʠʩʫʥʦʢ 14 ï ɺʠʨʪʫʘʣʴʥʘʷ ʢʣʘʚʠʘʪʫʨʘ ʜʣʷ ʥʘʙʦʨʘ ʪʝʢʩʪʘ ʚ ʨʝʜʘʢʪʦʨʝ ʢʦʜʘ 
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 ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʪʝʢʩʪʘ ʚ ʨʝʜʘʢʪʦʨʝ ʢʦʜʘ 

ʘʥʘʣʦʛʠʯʥʳ ʦʧʝʨʘʮʠʷʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʪʝʢʩʪʦʚʦʤ 

ʨʝʜʘʢʪʦʨʝ çɹʣʦʢʥʦʪè ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ MS Windows. 

ʈʝʜʘʢʪʦʨ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʠʩʪʝʤʥʳʡ ʙʫʬʝʨ 

ʦʙʤʝʥʘ (ʦʧʝʨʘʮʠʠ ʢʦʧʠʨʦʚʘʥʠʷ, ʚʳʨʝʟʢʠ ʠ ʚʩʪʘʚʢʠ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ). 

ɺʳʜʝʣʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ, ʚʢʣʶʯʘʷ 

ʦʧʝʨʘʮʠʠ ʢʫʨʩʦʨʥʳʤʠ ʢʣʘʚʠʰʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʢʣʘʚʠʘʪʫʨʳ (ʩ ʥʘʞʘʪʦʡ 

ʢʣʘʚʠʰʝʡ çShiftè), ʢʥʦʧʢʘʤʠ ʤʳʰʠ ʠ ʩʝʥʩʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʢʨʘʥʦʤ 

(ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʢʥʦʧʢʠ çSelect Startè ʚʠʨʪʫʘʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʳ).  

ʅʫʤʝʨʘʮʠʷ ʢʘʜʨʦʚ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʩʪʘʥʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʨʝʜʘʢʪʦʨʘ, ʠ ʥʝ ʧʦʜʣʝʞʠʪ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʚʳʜʝʣʝʥʠʝ ʥʦʤʝʨʦʚ ʢʘʜʨʦʚ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ). 

ʇʘʥʝʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʚʢʣʶʯʘʝʪ 8 

ʢʥʦʧʦʢ (ʨʠʩʫʥʦʢ 15), ʩʪʘʪʫʩ ʘʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʘ ʩʠʤʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʪʝʢʩʪʘ. 

 
 

 

ʈʠʩʫʥʦʢ 15 ï ʇʘʥʝʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ ʨʝʜʘʢʪʦʨʘ ʢʦʜʘ 

 ɽʩʣʠ ʚ ʪʝʢʩʪʝ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʝ ʚʳʜʝʣʝʥʦ ʥʠ ʦʜʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʢʥʦʧʢʘ 1 (çʂʦʧʠʨʦʚʘʪʴè) ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʜʧʠʩʴ çALLè. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʜʘʥʥʫʶ ʢʥʦʧʢʫ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʙʫʜʝʪ 

ʩʢʦʧʠʨʦʚʘʥ ʚʝʩʴ ʪʝʢʩʪ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʮʝʣʠʢʦʤ ʚʤʝʩʪʝ ʩ ʥʦʤʝʨʘʤʠ 

ʢʘʜʨʦʚ ʠ ʩʪʨʦʢʦʡ ʬʦʨʤʘʪʘ ʢʦʜʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ (ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʳʜʝʣʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʘ) ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʢʦʧʠʨʫʝʪʩʷ ʪʦʣʴʢʦ 

ʚʳʜʝʣʝʥʥʳʡ ʪʝʢʩʪ. 

 ʂʥʦʧʢʘ 2 (çɺʳʨʝʟʘʪʴè) ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʜʝʣʝʥʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʜʘʥʥʫʶ ʢʥʦʧʢʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʘʷ ʦʧʝʨʘʮʠʷ ʢʦʧʠʨʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʜʘʣʝʥʠʝʤ ʚʳʜʝʣʝʥʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʠʟ ʪʝʢʩʪʘ. 

 ʂʥʦʧʢʘ 3 (çɺʩʪʘʚʠʪʴè) ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʪʝʢʩʪʘ ʚ ʙʫʬʝʨʝ 

ʦʙʤʝʥʘ. ɺʩʪʘʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʟʠʮʠʶ ʥʘʭʦʞʜʝʥʠʷ ʤʝʨʮʘʶʱʝʛʦ 

ʢʫʨʩʦʨʘ (ʢʘʨʝʪʢʠ). ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʚ ʪʝʢʩʪʝ ʚʳʜʝʣʝʥ ʬʨʘʛʤʝʥʪ, ʜʘʥʥʳʡ 

ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʙʫʜʝʪ ʟʘʤʝʥʝʥ. 

1 2 3 4 5 6 7 8 
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 ʂʥʦʧʢʘ 4 (çʋʜʘʣʠʪʴè) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ 

ʚʩʝʛʦ ʪʝʢʩʪʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ. 

 ɻʨʫʧʧʘ ʢʥʦʧʦʢ 5-7 (çʇʫʩʢè, çʇʘʫʟʘè, çʉʪʦʧè) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʠʤʫʣʷʮʠʠ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʥʘʯʘʣʘ 

ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʫʩʢè. 

ʇʨʠ ʵʪʦʤ ʥʘʯʥʝʪʩʷ ʧʨʦʚʝʨʢʘ ʩʠʥʪʘʢʩʠʩʘ ʚʚʝʜʝʥʥʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ 

ʠ ʝʸ ʧʦʢʘʜʨʦʚʦʝ ʚʳʧʦʣʥʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʩʠʤʫʣʷʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʝʜʦʩʪʫʧʥʦ. 

 ʂʥʦʧʢʘ 8 (çʂʦʜ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʪʘʥʦʚʘè) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʚ ʨʝʞʠʤ ʚʪʦʨʦʡ ʫʧʨʘʚʣʷʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʫʩʪʘʥʦʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʜʥʦʤ ʧʨʦʝʢʪʝ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʜʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤʳ ʠ ʚʳʧʦʣʥʠʪʴ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ 8 ʦʪʦʙʨʘʞʘʝʪ ʜʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʩʪʘʥʦʚʦʚ ʜʝʪʘʣʠ 

(ʨʠʩʫʥʦʢ.16). ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʣʠʢʦʤ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʠʢʪʦʛʨʘʤʤʝ çʋʩʪʘʥʦʚ ˉ1è/çʋʩʪʘʥʦʚ ˉ2è ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʳʙʦʨʘ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 

ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

 

 

 

 ʈʠʩʫʥʦʢ 16 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʫʧʨʘʚʣʷʶʱʠʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʩʪʘʥʦʚʦʚ ʜʝʪʘʣʠ 
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2.6. ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʤʝʥʝʜʞʝʨʘ ʣʠʮʝʥʟʠʡ 

 ɺ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʣʠʮʝʥʟʠʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʨʘʙʦʯʝʤʫ ʤʝʩʪʫ 

ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ ʚʢʣʶʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢʥʦʧʢʫ , ʦʪʚʝʯʘʶʱʫʶ ʟʘ 

ʚʳʟʦʚ ʚʩʪʨʦʝʥʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʣʠʮʝʥʟʠʡ (ʨʠʩʫʥʦʢ 17). 

 

 

ʈʠʩʫʥʦʢ 17 ï ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʤʝʥʝʜʞʝʨʘ ʣʠʮʝʥʟʠʡ 

 

 ɼʠʘʣʦʛʦʚʳʡ ʵʢʨʘʥ ʤʝʥʝʜʞʝʨʘ ʣʠʮʝʥʟʠʡ ʚʢʣʶʯʘʝʪ ʜʚʘ ʪʝʢʩʪʦʚʳʭ ʧʦʣʷ ʠ 

ʨʷʜ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ. ɺʝʨʭʥʝʝ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʥʝ ʧʦʜʣʝʞʠʪ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ. ɺ ʜʘʥʥʦʝ ʧʦʣʝ ʚʳʚʦʜʠʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʥʦʤʝʨ, ʦʜʥʦʟʥʘʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʫʩʪʨʦʡʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʫʱʝʥ 

ʩʠʤʫʣʷʪʦʨ. ʉʧʨʘʚʘ ʦʪ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ çʂʦʧʠʨʦʚʘʪʴè, 

ʧʦʟʚʦʣʷʶʱʘʷ ʩʢʦʧʠʨʦʚʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʚ ʙʫʬʝʨ 

ʦʙʤʝʥʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʧʝʨʝʜʘʯʠ ʚ ʬʦʨʤʫ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʚʝʙ-ʩʘʡʪʝ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

 ʅʠʞʥʝʝ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʚʦʜʘ ʦʪʚʝʪʥʦʛʦ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʢʣʶʯʘ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʦʤ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ. ʇʦ ʬʘʢʪʫ ʧʨʠʦʙʨʝʪʝʥʠʷ ʣʠʮʝʥʟʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʜʘʝʪʩʷ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ʜʘʥʥʦʝ ʪʝʢʩʪʦʚʦʝ 

ʧʦʣʝ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩʧʨʘʚʘ ʦʪ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʥʦʧʢʠ 

çɺʩʪʘʚʠʪʴè ʠ çʋʜʘʣʠʪʴè ʜʣʷ ʚʩʪʘʚʢʠ ʪʝʢʩʪʘ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʠ ʫʜʘʣʝʥʠʷ 

ʚʩʝʛʦ ʪʝʢʩʪʘ ʠʟ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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 ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚʚʝʜʝʥʥʳʡ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʢʦʨʨʝʢʪʝʥ, ʪʝʢʩʪ ʚ 

ʥʠʞʥʝʤ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʩʪʘʥʝʪ ʚʳʜʝʣʝʥ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ, ʘ ʢʥʦʧʢʘ 

çʇʦʜʪʚʝʨʜʠʪʴè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ, ʩʪʘʥʝʪ ʘʢʪʠʚʥʦʡ. 

 ɼʦ ʚʚʦʜʘ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʢʣʶʯʘ ʚ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ 

ʣʠʮʝʥʟʠʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʨʘʙʦʯʝʤʫ ʤʝʩʪʫ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʦʙʦʟʥʘʯʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʥʘʯʢʦʤ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʟʘʤʢʘ . ʂ ʧʨʠʤʝʨʫ, ʚ ʨʝʞʠʤʝ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʠʟ 185 ʚʦʟʤʦʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʩʪʫʧʥʦ 

ʜʣʷ ʨʘʙʦʪʳ ʚʩʝʛʦ 17 (ʨʠʩʫʥʦʢ 18). 

 

 

ʈʠʩʫʥʦʢ 18 ï ɺʠʜ ʢʘʪʘʣʦʛʘ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʨʝʞʠʤʝ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ 

 

 ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʚʚʦʜʘ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʢʣʶʯʘ ʬʫʥʢʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʙʣʦʢʠʨʫʶʪʩʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ. 
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3. ʇʈʀʅʎʀʇ ʆʈɻɸʅʀɿɸʎʀʀ ʈɸɹʆʊʓ ʉ ʌɸʁʃɸʄʀ 

 

 ɺ ʧʨʦʮʝʩʩʝ ʠʥʩʪʘʣʣʷʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʠʩʪʝʤʥʦʤ ʢʘʪʘʣʦʛʝ 

çɼʦʢʫʤʝʥʪʳè ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʟʜʘʝʪʩʷ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ ʧʨʦʝʢʪʦʚ 

ʩʠʤʫʣʷʪʦʨʘ, ʚʢʣʶʯʘʶʱʠʡ ʨʷʜ ʧʦʜʢʘʪʘʣʦʛʦʚ ʩ ʧʨʠʤʝʨʘʤʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʨʦʛʨʘʤʤ. ʂ ʧʨʠʤʝʨʫ, ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ MS Windows 10 ʢʘʪʘʣʦʛ 

çɼʦʢʫʤʝʥʪʳè ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ:  

çC:\ʇʦʣʴʟʦʚʘʪʝʣʠ\ʊʝʢʫʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ\ɼʦʢʫʤʝʥʪʳè 

 ʉʦʟʜʘʥʠʝ, ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʬʘʡʣʦʚ ʠ ʧʦʜʢʘʪʘʣʦʛʦʚ ʩʣʝʜʫʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

 ʌʘʡʣʳ ʧʨʦʝʢʪʦʚ ʩʠʤʫʣʷʪʦʨʘ ʠʤʝʶʪ ʨʘʩʰʠʨʝʥʠʝ ç*.csdataè. ɺ ʮʝʣʷʭ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʘʡʪʦʚʳʡ ʚʚʦʜ-ʚʳʚʦʜ ʜʘʥʥʳʭ, 

ʧʦʵʪʦʤʫ ʦʪʢʨʳʪʠʝ ʬʘʡʣʘ ʧʨʦʝʢʪʘ ʚʦ ʚʥʝʰʥʝʤ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ 

ʥʝʚʦʟʤʦʞʥʦ. ɹʘʡʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ɹʘʡʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʬʘʡʣʘ ʧʨʦʝʢʪʘ 

ˉ  

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʊʠʧ ʜʘʥʥʳʭ 

ʂʦʣ-ʚʦ 

ʙʘʡʪ 

1 ɼʣʠʥʘ ʟʘʛʦʪʦʚʢʠ, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

2 ɼʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

3 ɼʣʠʥʘ ʟʘʞʠʤʘʝʤʦʡ ʯʘʩʪʠ L4, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

4 ʊʦʨʮʝʚʦʡ ʧʨʠʧʫʩʢ L5, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

5 ʂʦʦʨʜʠʥʘʪʘ X ʥʫʣʷ W2, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

6 ʂʦʦʨʜʠʥʘʪʘ Z ʥʫʣʷ W2, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

é é é é 

13 ʂʦʦʨʜʠʥʘʪʘ X ʥʫʣʷ W6, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

14 ʂʦʦʨʜʠʥʘʪʘ Z ʥʫʣʷ W6, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

15 ʅʦʤʝʨ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʟʠʮʠʠ ˉ1 ʈɻ ʎʝʣʦʝ ʯʠʩʣʦ 2 

16 ɺʳʣʝʪ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʟʠʮʠʠ ˉ1 ʈɻ, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

é é é é 

29 ʅʦʤʝʨ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʟʠʮʠʠ ˉ8 ʈɻ ʎʝʣʦʝ ʯʠʩʣʦ 2 

30 ɺʳʣʝʪ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʟʠʮʠʠ ˉ8 ʈɻ, ʤʤ ʎʝʣʦʝ ʯʠʩʣʦ 2 

31 ʂʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ ʋʇ 1-ʛʦ ʫʩʪʘʥʦʚʘ N ʎʝʣʦʝ ʯʠʩʣʦ 2 

32 ʂʘʜʨ 1 ʋʇ 1-ʛʦ ʫʩʪʘʥʦʚʘ ʉʪʨʦʢʘ 1-256 

é é é é 

31+N ʂʘʜʨ N ʋʇ 1-ʛʦ ʫʩʪʘʥʦʚʘ ʉʪʨʦʢʘ 1-256 

32+N ʂʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ ʋʇ 2-ʛʦ ʫʩʪʘʥʦʚʘ K ʎʝʣʦʝ ʯʠʩʣʦ 2 

33+N ʂʘʜʨ 1 ʋʇ 2-ʛʦ ʫʩʪʘʥʦʚʘ ʉʪʨʦʢʘ 1-256 

é é é é 

32+N+K ʂʘʜʨ K ʋʇ 2-ʛʦ ʫʩʪʘʥʦʚʘ ʉʪʨʦʢʘ 1-256 
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4. ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʕʃɽʄɽʅʊʓ ɻʃɸɺʅʆɻʆ ʕʂʈɸʅɸ 

 

 ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʩʠʤʫʣʷʪʦʨʘ ʥʘʭʦʜʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ (ʨʠʩʫʥʦʢ 19), ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʨʘʟʣʠʯʥʳʝ ʥʘʩʪʨʦʡʢʠ 

ʧʨʦʛʨʘʤʤʳ. 

  

  

  

  

  

  

ʈʠʩʫʥʦʢ 19 ï ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ 

ʧʨʦʛʨʘʤʤʳ 

 ʂʥʦʧʢʘ 1 (çʆ ʧʨʦʛʨʘʤʤʝè) ʦʪʦʙʨʘʞʘʝʪ ʥʘ ʵʢʨʘʥʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʘ ʪʘʢʞʝ 

ʣʠʮʝʥʟʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʣʠʮʝʥʟʠʠ (ʥʘ ʦʜʥʫ ʦʨʛʘʥʠʟʘʮʠʶ). 

 ʂʥʦʧʢʘ 2 (çʇʝʨʝʢʣʶʯʝʥʠʝ ʷʟʳʢʘè) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʷʟʳʢʦʚʳʭ ʥʘʩʪʨʦʝʢ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʢʫʱʝʛʦ ʷʟʳʢʘ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʢʥʦʧʢʝ ʤʝʥʷʝʪʩʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʦʩʣʝ 

ʠʥʩʪʘʣʣʷʮʠʠ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. 

 ʂʥʦʧʢʘ 3 (çɺʢʣʶʯʝʥʠʝ/ɺʳʢʣʶʯʝʥʠʝ ʟʚʫʢʘè) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʠʤʫʣʷʮʠʠ. 

 ʂʥʦʧʢʘ 4 (çʇʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʛʨʘʬʠʢʠè) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ 3D ʛʨʘʬʠʢʠ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʫʧʥʦ ʜʚʘ 

ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ï ʨʝʞʠʤ ʚʳʩʦʢʦʧʦʣʠʛʦʥʘʣʴʥʦʡ ʛʨʘʬʠʢʠ (ʚʢʣʶʯʝʥ ʧʦ 

ʫʤʦʣʯʘʥʠʶ) ʠ ʨʝʞʠʤ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʦʡ ʛʨʘʬʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʩʢʨʳʪʠʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʨʝʞʠʤʝ 

ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʦʡ ʛʨʘʬʠʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʪʘʥʢʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʱʝʥʘ ʠ ʧʦʢʘʟʘʥʘ ʤʦʥʦʮʚʝʪʥʳʤʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ ʙʣʦʢʘʤʠ. ɺ ʜʘʥʥʦʤ 

ʨʝʞʠʤʝ ʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʪʝʢʩʪʫʨʳ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʤʠʪʘʮʠʷ 

ʦʢʨʫʞʝʥʠʷ, ʩʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʠ ʩʪʨʫʞʢʠ. ɺʥʝʰʥʠʡ ʚʠʜ 
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