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ɞʑʔɻʍʅʎʐʚʀʏ  
  

ɸʰ ʺʻʶ˂ʰ ˁʰˍʰˊ˔ʱˌ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍˇ˄ ˁˏˊʽˇ ɰˊʰˋʾʵʰ ɽʶ˗ˉˇˎ˂ˇΣ ʶˉʽʲ˂ʷˉˇ˄ˍʰ 

ˁʰʻʹʴʹˍʺΣ ʴʽʰ ˍʹ˄ ʶ˃ˉʽˋˍˇˋˏ˄ʹ ˉˇˎ ˃ˇˎ ʷʵʶʽ˅ʶ ˃ʶ ˍʹ˄ ʰ˄ʱʻʶˋʹ ʰˎˍʺˌ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ  
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ɩʀʍʚʇʂʕʂ  
  

 ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʶ˅Ω ˇ˂ˇˁ˂ʺˊˇˎ ʶˁ˃ʱʻʹˋʹ  

ˍ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄ ˍʹˌ ˃ʶˍˊʹˍʽˁʺˌ ˃ʹ˔ʰ˄ʺˌ 9ŀǎǎƻƴ н5 όˋʶʽˊʱ 9±-нрмрύΣʹ ˇˉˇʾʰ ʰ˄ʺˁʶʽ ˋˍʹ˄ 

ʶˍʰʽˊʶʾʰΣ ʹ ˋˎʴʴˊʰ˒ʺ ʶʴ˔ʶʽˊʽʵʾˇˎΣ ˈˉˇˎ ʻʰ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ  ʰ˄ʰ˂ˎˍʽˁʱ  ˇʽ 

ˉˊˇʰ˄ʰ˒ʶˊʻʶʾˋʶˌ ˂ʶʽˍˇˎˊʴʾʶˌΣ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˇ ˇˉˇʽˇˋʵʺˉˇˍʶ ˋ˔ʶˍʽˁʺˌ ʶʽʵʽˁˈˍʹˍʰˌ 

ˎˉʱ˂˂ʹ˂ˇˌ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ʰ˅ʽˈˉʽˋˍʶˌ ˃ʶˍˊʺˋʶʽˌ ˁʰʽ ˍʷ˂ˇˌ ʹ 

ʵʹ˃ʽˇˎˊʴʾʰ ˉˊˈˍˎˉʹˌ ˃ʶʻˈʵˇˎ ˃ʷˍˊʹˋʹˌ ʶ˄ˈˌ ˍʶ˃ʰ˔ʾˇˎ ˉˇˎ ˉʰˊʱʴʶʽ ʹ ʶˍʰʽˊʶʾʰ 

5ha¦{Σ ˗ˋˍʶ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇˌ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˇʵʹʴˈ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ 

ˍ˖˄ ˎˉˇ˂ˇʾˉ˖˄ ˃ʶˍˊʺˋʶ˖˄Φ  

  ɱʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍˇˎ ˋˁˇˉˇˏ ʰˎˍˇˏ ʰˊ˔ʽˁʱ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ʰˉʰˊʰʾˍʹˍˇ 

ʴ˄˖ˋˍʽˁˈ ˎˉˈʲʰʻˊˇ ˉˇˎ ʰ˒ˇˊʱ ˍʹ˄ ʷ˄˄ˇʽʰ ˁʰʽ ˍʽˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Σ ʴʾ˄ʶˍʰʽ 

ʰ˄ʰ˒ˇˊʱ ˋˍʰ ˈˊʴʰ˄ʰ ˃ʷˍˊʹˋʹˌ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʽˌ ˃ʶˍˊʹˍʽˁʷˌ ˃ʹ˔ʰ˄ʷˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˃ʶ 

ˍʹ˂ʶˇˉˍʽˁˈ ʰʽˋʻʹˍʺˊʰ ό±ƛǎƛƻ aŀŎƘƛƴŜǎύΦ ɮˁˇ˂ˇˎʻʶʾ ˉʶˊʽʴˊʰ˒ʺ ˍʹˌ ʵˇ˃ʺˌΣ ˍʹˌ 

ˉʰˊʰʴ˖ʴʺˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ʵʽʱˊʻˊ˖ˋʹˌ ˍ˖˄ ˍ˃ʹ˃ʱˍ˖˄ ˁʰʽ ˍ˖˄ ʵʽʶˎʻˏ˄ˋʶ˖˄ ˍʹˌ 

ʶˍʰʽˊʶʾʰˌ 5ha¦{Σ ˉʰˊʰˍʾʻʶˍʰʽ ˍˇ ʶʴ˔ʶʽˊʾʵʽˇ ˇʵʹʴʽ˗˄ ˔ˊʺˋʹˌ ˍʹˌ ˃ʶˍˊʹˍʽˁʺˌ ˃ʹ˔ʰ˄ʺˌ 

ˍʹˌ ʶˍʰʽˊʾʰˌ Σˈˉ˖ˌ ʰˎˍˈ ˋˎʴʴˊʱ˒ʹˁʶΣ ʶʴˁˊʾʻʹˁʶ  ˁʰʽ ˉʰˊʰʵˈʻʹˁʶΣ ˁʰʽ ˍʷ˂ˇˌ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ  ʹ ˉˊˈˍˎˉʹ ʵʽʰʵʽˁʰˋʾʰ ˃ʷˍˊʹˋʹˌ ʶ˄ˈˌ ˍʶ˃ʰ˔ʾˇˎ ˍʹˌ ʶˍʰʽˊʶʾʰˌΦ  

 ʆˇ ˉˊʰˁˍʽˁˈ ˁˇ˃˃ʱˍʽ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˅ʶˁʽ˄ʱ ˃ʶ ˍʹ ˃ʶ˂ʷˍʹ 

ˍʹˌ ʻʶ˖ˊʾʰˌ ˁʰʽ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄  ˍ˖˄ ˃ʶˍˊʹˍʽˁ˗˄ ˃ʹ˔ʰ˄˗˄ ±ƛǎƛƻΦ ɮˁˇ˂ˇˎʻʶʾ ʹ ʰ˄ʰ˂ˎˍʽˁʺ 

ˉʶˊ̔ɹ ˊʰ˒ʺ  ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ˉʰˊˇˎˋʾʰˌ ˃ˇˎ ˋˍˇ ʴˊʰ˒ʶʾˇ ˍʹˌ ʇˉʶˏʻˎ˄ʹˌ ʃʰˊʰʴ˖ʴʺˌ ˍʹˌ 

ʶˍʰʽˊʾʰˌΣ ˁΦ ʄˇʵˇˉˇˏ˂ˇˎΣ ˋˍˇ ˇˉˇʾˇ ʲˊʾˋˁʶˍʰʽ ˁʰʽ ʹ ˉˊˇˌ ʵʽʶˊʶˏ˄ʹˋʹ ˃ʶˍˊʹˍʽˁʺ ˃ʹ˔ʰ˄ʺΣ 

ˁʰʽ  ˈˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ˋˎ˄ʶ˔ʺˌ ˍˊʽʲʺ ˃ʶ ʰˎˍʺ˄Σ ˋˍʰ ˉ˂ʰʾˋʽʰ  ˉˊˇˋˉʱʻʶʽʰˌ 

˃ʷˍˊʹˋʹˌ ʵʽʰ˒ˈˊ˖˄ ˉˊˈˍˎˉ˖˄ ˍʶ˃ʰ˔ʾ˖˄ ʰˊ˔ʽˁʱ ˁʰʽ ˏˋˍʶˊʰ ˍʶ˃ʰ˔ʾ˖˄ ˍʹˌ ʶˍʰʽˊʶʾʰˌΣ ˃ʶ 

ʰˉ˗ˍʶˊˇ ˋˍˈ˔ˇ ˍʹ˄ ˉ˂ʺˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˇˊʻʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ˃ʹ˔ʰ˄ʺˌ Φ  
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Abstract  
  

  

Title: Development of a precision measurement method with a Coordinate Measurment 

Machine with Video Sensor in a Locking Company  

  

  

The purpose of this paper is to gain the holistic understanding of the functions of 

the measuring machine Easson 2D (EV-2515) that belongs to the company, the writing of 

a manual describing the abovementioned, so that any relevant employee of the company 

can make reliable measurements and, finally, the establishment of a standard method of 

measuring a piece produced by DOMUS, which will be a guide for the realization of the 

other measurements.   

In order to achieve this goal, the necessary cognitive background is presented 

regarding the meaning and properties of the measurements, reference is made to the 

measuring instruments with emphasis on the video sensors (Visio Machines), followed by 

a description of the structure, production and the structure of the DOMUS divisions and 

departments, the company's manual for the use of the measuring machine as it was 

written, approved and delivered and, finally, the standard procedure in a company item.  

  

The practical part of this diploma begins with the study of the theory and functions of the 

Visio metering machines and, also, includes my daily presence at the office of the 

Manufacturing Head of the company where the metering machine under investigation is 

and the constant involvement with it, within the efforts to measure various standard 

pieces of the company's initial and later pieces until the correct operation of the machine 

has been fully understood.  
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1. ɚʉʐʅʆʀʚʈʀʉʋ ʆɻʅ ʎʐʝʔʋʅ ʀʍɾɻʎʚɻʏ 
  

ɶ ˉʰˊˇˏˋʰ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʷ˔ʶʽ ˖ˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹ˄ ʵʽʶˊʶˏ˄ʹˋʹ ˈ˂˖˄ ˍ˖˄ 

ʵˎ˄ʰˍˇˍʺˍ˖˄ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ʹ ˃ʶˍˊʹˍʽˁʺ ˃ʹ˔ʰ˄ʺ 9ŀǎǎƻƴ н5 ˍʹˌ ʶˍʰʽˊʶʾʰˌ 5ha¦{ 

ɮΦɳΦɰΦɳΦ Σ ˃ʶ ˋˁˇˉˈ  ˍʹ ˋˎʴʴˊʰ˒ʺ ʶ˄ˈˌ ʶʴ˔ʶʽˊʽʵʾˇˎ ˋˍˇ ˇˉˇʾˇ ʻʰ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˈ˂ʶˌ ˇʽ 

˂ʶʽˍˇˎˊʴʾʶˌ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ  ˍʰ ʲʺ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ 

ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˃ʽʰˌ ˇˊʻʺˌ ˃ʷˍˊʹˋʹˌΦ  ʆˇ ʶʴ˔ʶʽˊʾʵʽˇ ʰˎˍˈ ˉʷˊʰ˄ ˍʹˌ ʰˉʶʽˁˈ˄ʽˋʹˌ ˁʰʽ 

ˉʶˊʽʴˊʰ˒ʺˌ ˍʹˌ ʵʽʱˍʰ˅ʹˌ ˁʰʽ ˍ˖˄ ˃ʶˊ˗˄ ˉˇˎ ʰˉʰˊˍʾʸˇˎ˄ ˍʹ ˃ʶˍˊʹˍʽˁʺ ˃ʹ˔ʰ˄ʺΣ ˉʶˊʽʷ˔ʶʽ 

ˁʰʽ ˍʹ˄ ʶˉʶ˅ʺʴʹˋʹ ˁʱʻʶ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʰ˄ˍʾˋˍˇʽ˔ˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ ˋˍˇ˄ ɶ˂ʶˁˍˊˇ˄ʽˁˈ 
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ʇˉˇ˂ˇʴʽˋˍʺ ˁʰʽ  ˍʹ˄ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ˇʵʹʴʽ˗˄ ˃ʶ ʲʱˋʹ ˍʽˌ ʶ˄ʷˊʴʶʽʶˌ ˉˇˎ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˄ʰ 

ʶˁˍʶ˂ʶˋˍˇˏ˄ ʴʽʰ ˍʹ˄ ʶˁʱˋˍˇˍʶ ˃ʷˍˊʹˋʹΦ  

               ɶ ˃ʶˍˊʹˍʽˁʺ ˃ʹ˔ʰ˄ʺ ʰʴˇˊʱˋˍʹˁʶ ˉˊˈˋ˒ʰˍʰ ʰˉˈ ˍʹ˄ ʶˍʰʽˊʶʾʰ ˁʰʽ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ  ˋʶ ʰˊˁʶˍʱ ˉˊ˗ʽ˃ˇ ˋˍʱʵʽˇΣ ʶˉʶʽʵʺ ʵʶ˄ ˎˉʺˊ˔ʶ ʰ˄ʰ˂ˎˍʽˁˈ ʶʴ˔ʶʽˊʾʵʽˇ 

˔ˊʺˋʹˌ ˉʰˊʱ ˃ˈ˄ˇ ʷ˄ʰ Ƴŀƴǳŀƭ  ˋˍʹ˄ ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰ ˃ʶ ˉˇ˂ˏ ʲʰˋʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ 

ʰ˂˂ʱ ˁʰʽ ʶ˅ʰʽˍʾʰˌ ˃ʹ ʵʽʰʻʷˋʽ˃ˇˎ ˔ˊˈ˄ˇˎ ˍʹˌ ʇˉʶˏʻˎ˄ʹˌ ɳ˂ʷʴ˔ˇˎ ʃˇʽˈˍʹˍʰˌ ˁΦ 

ʄˇʵˇˉˇˏ˂ˇˎ ˂ˈʴ˖ ˒ˈˊˍˇˎ ʶˊʴʰˋʽ˗˄Φ ʁʽ ˋˍˈ˔ˇʽ ˂ˇʽˉˈ˄ ˉˇˎ ˍʷʻʹˁʰ˄ ʰˉˈ ˁˇʽ˄ˇˏ ˃ʶ ˍʹ˄ 

ˁΦ ʄˇʵˇˉˇˏ˂ˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˉʶˊʰʽˍʷˊ˖ ˁʰˍʰ˄ˈʹˋʹ ˁʱʻʶ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ˃ʶˍˊʹˍʽˁʺˌ 

˃ʹ˔ʰ˄ʺˌ ˁʰʽ ˍʹ˄ ʰˉ˂ʺ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰʽ ʵʽʰʵʽˁʰˋʽ˗˄ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ 

ʴʾ˄ʶʽ ˃ʷˍˊʹˋʹ ʰˉˈ ˍˇ˄ ˇˉˇʽˇʵʺˉˇˍʶ ˎˉʱ˂˂ʹ˂ˇ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ʵʽʰʲʱˋʶʽ ˍˇ ʶʴ˔ʶʽˊʾʵʽˇ ˉˇˎ 

ʻʰ ʵʹ˃ʽˇˎˊʴʹʻʶʾΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˁˊʾʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʶˉʽˍʶˎ˔ʻˇˏ˄ ˍʰ ʰˁˈ˂ˇˎʻʰΥ  

Å ɶ ʶ˅ʷˍʰˋʹ ʲʷ˂ˍʽˋˍ˖˄ ˋˎ˄ʻʹˁ˗˄ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʶʾʵˇˌ ˍˇˎ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˍʶ˃ʰ˔ʾˇˎ 

ό˔ˎˍˈΣ ˔ʰ˂ˏʲʵʽ˄ˇΣ ʲʰ˃˃ʷ˄ˇύ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ ˒˖ˍʽˋ˃ˈ ˍˇˎΣ ˍʹ˄ ʶˋˍʾʰˋʹ ˁʰʽ 

ʵʽʱ˒ˇˊˇˎˌ ˂ˇʽˉˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰΦ  

Å ɶ ʵˎ˄ʰˍˈˍʹˍʰ ˃ʶˍʰ˒ˇˊʱˌ ˍˇˎ ˇˊʻˇˁʰ˄ˇ˄ʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˉʱ˄˖ 

ˋˍˇ ˃ʶˍˊˇˏ˃ʶ˄ˇ ˍʶ˃ʱ˔ʽˇ Σ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˁʱʻʶ ˒ˇˊʱ ʹ ʶˎ˔ʷˊʶʽʰ ʴʽʰ ʲʷ˂ˍʽˋˍʹ 

ˍˇˉˇʻʷˍʹˋʹ ˍ˖˄ ʰ˅ˈ˄˖˄ ˃ʶ ʲʱˋʹ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ  ˉˇˎ ʻʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ˋˍˇ 

ˍʶ˃ʱ˔ʽˇΦ  

Å ɶ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˇʻʺˁʶˎˋʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˍʽ˃˗˄ ʰˉˈ ʷ˄ʰ ˋʶˍ ˃ʶˍˊʺˋʶ˖˄Σ ˋʶ 

ʵʽʱ˒ˇˊʶˌ ˃ˇˊ˒ʷˌό ǿƻǊŘ Σ ŜȄŎŜƭΣ ŎŀŘύ ˋˍˇ˄ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺΦ  

Å ɶ ɻ ˎ˄ʰˍˈˍʹˍʰ ʰˎˍˇ˃ʰˍˇˉˇʾʹˋʹˌ ˃ʽʰˌ ˃ʷˍˊʹˋʹˌ  ʴʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˍʶ˃ʱ˔ʽˇΣ ˗ˋˍʶ 

ˁʱʻʶ ʶˉˈ˃ʶ˄ʹ ˒ˇˊʱ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʰˉˈ ˍˇ˄ ˇˉˇʽˇʵʺˉˇˍʶ ˔˖ˊʾˌ ˄ʰ 

ʶˉʰ˄ʰ˂ʱʲʶʽ ʷ˄ʰ - ʷ˄ʰ ˍʰ ʲʺ˃ʰˍʰΣ ʰ˂˂ʱ  ʹ ˃ʷˍˊʹˋʹ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ   ˃ˈ˄ˇ 

˃ʶ ˍʹ ˋ˖ˋˍʺ ʰˊ˔ʽˁˇˉˇʾʹˋʹ ˍʽ˃˗˄ ʰ˄ʰ˒ˇˊʱˌ ˉʱ˄˖ ˋˍˇ ˍʶ˃ʱ˔ʽˇΦ  

Å ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ ˉˊˈˍˎˉʹˌ ˃ʷˍˊʹˋʹˌ ʶ˄ˈˌ ˍʶ˃ʰ˔ʾˇˎ Φ   
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2.ɥʘʐʍʂʎʂ ɮʑʎʅʆʡʉ ɥʀɾʀʃʡʉ  

  

2.1 ɶ ʷ˄˄ˇʽʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ  
  

ɾʶ ˍˇ˄ ˈˊˇ ˃ʷˍˊʹˋʹ ˇˊʾʸˇˎ˃ʶ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˃ʶ ˃ʶ 

ˋˁˇˉˈ ˄ʰ ˁʰʻˇˊʾˋˇˎ˃ʶ ˃ʽʰ ˍʽ˃ʺ ˋʶ ʷ˄ʰ ˃ʷʴʶʻˇˌΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ˉˊˇˋʵʾʵʶʽ ʷ˄ʰ˄ 

ʰˊʽʻ˃ˈ ˋʶ ʷ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˃ʷʴʶʻˇˌΣ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍʹˌ ˋˎ˃˒˖˄ʹ˃ʷ˄ʹˌ ˃ˇ˄ʱʵʰˌΣ ˃ʶ 

ˍˊˈˉˇ ˍʷˍˇʽˇ ˗ˋˍʶ ˇ ʰˊʽʻ˃ˈˌ ʰˎˍˈˌ ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʽˌ ʽʵʽˈˍʹˍʶˌ ʰˎˍˇˏ ˍˇˎ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁˇˏ ˃ʶʴʷʻˇˎˌΦ  
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ɳˉʽˋʹ˃ʰʾ˄ˇˎ˃ʶ ʶˉʾˋʹˌ ˈˍʽ ˃ʷˍˊʹˋʹ ʶʾ˄ʰʽ ʹ ˉˇˋˇˍʽˁʺ ˋˏʴˁˊʽˋʹ ʶ˄ˈˌ ˒ˎˋʽˁˇˏ 

˃ʶʴʷʻˇˎˌ ˃ʶ ʷ˄ʰ ˇ˃ˇʶʽʵʷˌ ˉˊˈˍˎˉˇΣ ˍʹ˄ ˃ˇ˄ʱʵʰΦ ɶ ˃ʷˍˊʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ 

˃ʶ ˍʰ ˁʰˍʱ˂˂ʹ˂ʰ ˈˊʴʰ˄ʰ ˁʰʽ ʷ˔ˇˎ˃ʶ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˃ʶˍˊˇˏ˃ʶ˄ʹ ˍʽ˃ʺΦ  

ɮ˄ˍʾʻʶˍʰ ˇ ʷ˂ʶʴ˔ˇˌ ʶ˄ˈˌ ˃ʶʴʷʻˇˎˌ ˃ ˉˇˊʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˃ʶ ˍʹ˄ ˋˏʴˁˊʽˋʹ 

˃ʶ ˁʱˉˇʽˇ ˉˊˈˍˎˉˇ ˃ʷˍˊʹˋʹˌΦ ɾʶ ˍˇ˄ ˈˊˇ ˉˊˈˍˎˉˇ ˃ʷˍˊʹˋʹˌ ʶ˄˄ˇˇˏ˃ʶ ʷ˄ʰ ˈˊʴʰ˄ˇ Σ ˍˇ 

ˇˉˇʾˇ ˇˊʾʸʶʽ ˍʹ˄ ˃ˇ˄ʱʵʰ ˃ʷˍˊʹˋʹˌ ʶ˄ˈˌ ˒ˎˋʽˁˇˏ ˃ʶʴʷʻˇˎˌ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˍʹ˄ ˃ʶˍʰ˒ʷˊʶʽ 

ˋʶ ʱ˂˂ʰ ˃ʶˍˊʹˍʽˁʱ ˈˊʴʰ˄ʰ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˋˏʴˁˊʽˋʹˌΦ  

ʍˌ ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ʷˍˊʹˋʹˌ ˇˊʾʸˇˎ˃ʶ ʷ˄ʰ ʵˇˁʾ˃ʽˇ ʵʽʰ˒ˇˊʱ ˃ʶʴʷʻʹ ˍˇˎ ˇˉˇʾˇˎ 

˃ˉˇˊˇˏ˄ ˄ʰ ˃ʶˍˊʹʻˇˏ˄Φ  

  

  

 

 

 

  

2.2 ɮʲʶʲʰʽˈˍʹˍʰ   
  

ɼʱʻʶ ʶʾʵˇˎˌ ˃ʶˍˊʹˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʷ˄ʰ ˉˇˋˇˋˍˈ ʰʲʶʲʰʽˈˍʹˍʰˌ 

ˁʰʻ˗ˌ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˃ʽʰ ˍʷ˂ʶʽʰ ˃ʷˍˊʹˋʹΦ ɾʶ ˍˇ˄ ˈˊˇ ʰʲʶʲʰʽˈˍʹˍʰ 

˃ʷˍˊʹˋʹˌ ˇˊʾʸˇˎ˃ʶ ˃ʽʰ ˃ʹ ʰˊ˄ʹˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸʶʽ ˍʹ ʵʽʰˋˉˇˊʱ ˍ˖˄ 

ˍʽ˃˗˄ ˍ˖˄ ˉˇˋˈˍʹˍʰˌ ˉˇˎ ʰˉˇʵʾʵˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ˃ʶˍˊˇˏ˃ʶ˄ˇ ˃ʷʴʶʻˇˌ ˃ʶ ʲʱˋʹ ˍʽˌ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽΦ   

ɶ ʰʲʶʲʰʽˈˍʹˍʰ ˋˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˃ʽʰˌ ˃ʷˍˊʹˋʹˌ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ʷ˂˂ʶʽ˕ʹ 

ʴ˄˗ˋʹˌ ˍʹˌ ʰˁˊʽʲʺˌ ˉˇˋˈˍʹˍʰˌ ˍˇˎ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˃ʶʴʷʻˇˎˌΦ ɳˉʽˉ˂ʷˇ˄ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ 
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ʷˁ˒ˊʰˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˋˎʴˁˊʾ˄ˇ˄ˍʰˌ ˍʹ˄ ˃ʶ ʱ˂˂ʶˌ ˃ʶˍˊʺˋʶʽˌΣ ˃ʶ 

ʰ˄ʰ˒ˇˊʷˌ ʺ ˉˊˇʵʽʰʴˊʰ˒ʷˌΦ ɱʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ʰʲʶʲʰʽˈˍʹˍʰˌ ˉˊʷˉʶʽ ˄ʰ 

ˋˎ˄ˎˉˇ˂ˇʴʽˋˍˇˏ˄ ˈ˂ˇʽ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ 

˃ʷˍˊʹˋʹˌΦ  

ʍˌ ˃ʶˍˊˇˏ˃ʶ˄ʹ ˍʽ˃ʺ ˇˊʾʸˇˎ˃ʶ ˍʹ˄ ˍʽ˃ʺ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ˁʰˍʱ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ 

˃ʽʰ ˃ʷˍˊʹˋʹˌ ˋˎ˄ˇʵʶˎˈ˃ʶ˄ʹ ʰˉˈ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ˃ˇ˄ʱʵʰ ˃ʷˍˊʹˋʹˌΦ ʆʹ˄ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ 

ˍʹˌ ˃ʶˍˊˇˏ˃ʶ˄ʹˌ ˉˇˋˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ʰ˂ʹʻʽ˄ʺˌ ˍʽ˃ʺˌ ˍʹ˄ ˇˊʾʸˇˎ˃ʶ ˖ˌ ʰˁˊʾʲʶʽʰ ˍʹˌ 

˃ʷˍˊʹˋʹˌΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱΣ ˖ˌ ˇˊʻˈˍʹˍʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˇˊʾʸˇˎ˃ʶ ˍʹ˄ ʶʴʴˏˍʹˍʰ ˍ˖˄ 

˃ʶˍˊʺˋʶ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍˊʹʻʷ˄ˍ˖˄ ˍʽ˃˗˄Σ ˇʽ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ˉˊˇˁˏ˕ʶʽ ˃ʶˍʱ ʰˉˈ ˃ʽʰ 

ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˁʱˍ˖ ʰˉˈ ˍʽˌ ʾʵʽʶˌ ˋˎ˄ʻʺˁʶˌΦ  

ɱʽʰ ˄ʰ ˁʰˍʰ˒ʷˊˇˎ˃ʶ ˍʹ˄ ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʻʰ ˉˊʷˉʶʽ ˄ʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˃ʶ ˍʹ˄ ʾʵʽʰ ˃ʷˍˊʹˋʹΣ ˃ʶ ˍˇ ʾʵʽˇ ˃ʶˍˊʹˍʽˁˈ ˈˊʴʰ˄ˇΣ ʾʵʽˇ ˔ʶʽˊʽˋˍʺ ˍˇˎ 

ˇˊʴʱ˄ˇˎ ˁʰʽ ˁʱˍ˖ ʰˉˈ ˍʽˌ ʾʵʽʶˌ ˋˎ˄ʻʺˁʶˌΦ  

ʃʰˊˈ˂ʶˌ ʰˎˍʷˌ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ʷ˔ˇˎ˃ʶ ʰˁˇ˂ˇˎʻʺˋʶʽ ʴʽʰ ˄ʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˃ʶ ˃ʽʰ ˃ʷˍˊʹˋʹ ˉˊʷˉʶʽ ˄ʰ ˋˎ˄ˎˉˇ˂ˇʴʾˋˇˎ˃ʶ ˁʰʽ ˍˇ ˋ˒ʱ˂˃ʰΦ ʍˌ 

ˋ˒ʱ˂˃ʰ ˃ʷˍˊʹˋʹˌ ˇˊʾʸˇˎ˃ʶ ˍʹ˄ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍʹˌ ˃ʶˍˊˇˏ˃ʶ˄ʹˌ ˍʽ˃ʺˌ ˁʰʽ ˍʹˌ 

˘˘ʰ˂ʹʻˇˏˌ˘˘ ʰ˂˂ʱ ʱʴ˄˖ˋˍʹˌ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ˍʽ˃ʺˌΦ  

ʆʰ ˋ˒ʱ˂˃ʰˍʰ ʵʽʰ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˋˎˋˍʹ˃ʰˍʽˁʱ ˁʰʽ ˋʶ ˍˎ˔ʰʾʰΦ ʍˌ ˋˎˋˍʹ˃ʰˍʽˁˈ 

ˇˊʾʸˇˎ˃ʶ ˍˇ ˋ˒ʱ˂˃ʰ ˍˇ ˇˉˇʾˇ ˉʰˊʰ˃ʷ˄ʶʽ ˋˍʰʻʶˊˈ ʺ ˃ʶˍʰʲʱ˂˂ʶˍʰʽ ˃ʶ ˍˊˈˉˇ ˉˇˎ ˃ˉˇˊʶʾ 

˄ʰ ˉˊˇʲ˂ʶ˒ʻʶʾ ˁʰˍʱ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Φ ʅˎ˄ʺʻ˖ˌ  ˁʰˍʱ ˍʹ˄ 

ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˇʽ ˍʽ˃ʷˌ ʰˉʷ˔ˇˎ˄ ˋˍʰʻʶˊʱ ʰˉˈ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁʺ ˍˇˎˌ 

ˍʽ˃ʺ ˁʰʽ ʰˎˍˈ ˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˋˍʹ˄ ʰˁˊʾʲʶʽʰ ˍˇˎ ˃ʶˍˊʹˍʽˁˇˏ 

ˇˊʴʱ˄ˇˎΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱ ˍˎ˔ʰʾˇ ˋ˒ʱ˂˃ʰ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ˃ʶˍʰʲʱ˂˂ʶˍʰʽ ˃ʶ ˃ʹ 

ˉˊˇʲ˂ʷ˕ʽ˃ˇ ˍˊˈˉˇ ˁʰˍʱ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Φ  
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2.3 ɾʶˍˊʹˍʽˁˈ ʅˏˋˍʹ˃ʰ  
  

ɶ ʰ˄ʱʴˁʹ ʴʽʰ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ʶ˄ʽʰʾˇˎ ˃ʶˍˊʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˋˎ˄ʰ˄ˍʱˍʰʽ ˉˇ˂ˏ 

ˉʾˋ˖ ˋˍʹ˄ ɳˎˊ˗ˉʹ ˈˍʰ˄ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˉˊˈˍʶʽ˄ʰ˄ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ʶ˄ʽʰʾˇˎ 

˃ʶˍˊʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ ɾʶ ˍʹ˄ ˉʱˊˇʵˇ ˍ˖˄ ˔ˊˈ˄˖˄ ˁʰʻʽʶˊ˗ʻʹˁʰ˄ ˃ˇ˄ʱʵʶˌ ˃ʷˍˊʹˋʹˌ 

ʴʽʰ ˍʰ ʲʰˋʽˁʱ ˃ʶʴʷʻʹ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˁʰ˂ˎ˒ʻˇˏ˄ ˇʽ ʰ˄ʱʴˁʶˌΦ  

ʆˇ ʵʽʶʻ˄ʷˌ ˋˏˋˍʹ˃ʰ ˃ˇ˄ʱʵ˖˄ {LΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ˁʰʽ ʰˎˍˈ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ 

ˁʰˍʱ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Σ ˁʰʻʽʶˊ˗ʻʹˁʶ ˍˇ мфсм ˋˍʹ˄ ммʹ ɱʶ˄ʽˁʺ 

ɲʽʱˋˁʶ˕ʹ ɾʷˍˊ˖˄ ˁʰʽ ʅˍʰʻ˃˗˄Φ ʃˊʽ˄ ʰˉˈ ʰˎˍˈ  ʺˍʰ˄ ˋʶ ˔ˊʺˋʹ   ˍˇ ɾʶˍˊʽˁˈ ʅˏˋˍʹ˃ʰ 

ɾˇ˄ʱʵ˖˄ MKS όaŜǘŜǊ YƛƭƻƎǊŀƳ {ŜŎƻƴŘύ ˁʰʽ ˍˇ CGS ό/ŜƴǘƛƳŜǘŜǊ DǊŀƳ {ŜŎƻƴŘύΣ ˍʰ ˇˉˇʾʰ 

ˁʰʽ ʰ˄ˍʽˁʰˍʰˋˍʱʻʹˁʰ˄Φ  ɮˉˇˍʶ˂ʶʾ ʷ˄ʰ ʵʶˁʰʵʽˁˈ ˋˏˋˍʹ˃ʰ ʷˁ˒ˊʰˋʹˌ ˋˎ˃ʲʰˍʽˁ˗˄ 

˃ˇ˄ʱʵ˖˄ ˃ʷˍˊʹˋʹˌ ˒ ˎˋʽˁ˗˄ ˃ʶʴʶʻ˗˄.  

     ʅˍˇ {L  ˇʽ ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ ˃ˇ˄ʱʵʶˌ ʶʾ˄ʰʽ ʶˉˍʱΥ ˃ʱʸʰΣ ˃ʺˁˇˌΣ ˔ˊˈ˄ˇˌΣ ʷ˄ˍʰˋʹ 

ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌΣ ʻʶˊ˃ˇʵˎ˄ʰ˃ʽˁʺ ʻʶˊ˃ˇˁˊʰˋʾʰ Σˉˇˋˈˍʹˍʰˌ ˇˎˋʾʰˌ Σʷ˄ˍʰˋʹ 

˒˖ˍʶʽ˄ˈˍʹˍʰˌΦ ɮˉˈ ˍʰ ʴʽ˄ˈ˃ʶ˄ʰ ˁʰʽ ˍʰ ˉʹ˂ʾˁʰ ˍ˖˄  ʻʶ˃ʶ˂ʽ˖ʵ˗˄ ˉˊˇˁˏˉˍˇˎ˄ ˉʰˊʱʴ˖ʴʶˌ 

˃ˇ˄ʱʵʶˌΣ ʶ˄˗ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ̒ ʶ˃ʶ˂ʽ˖ʵ˗˄ ˁʰʽ ˍ˖˄ ˉʰˊʱʴ˖ʴ˖˄ ˃ˇ˄ʱʵ˖˄ ˍˇˎ {LΣ ʶˁ˒ˊʱʸʶʽ 

ˉˇˋˇˍʽˁʱ ˍʰ ʵʽʰˋˍʰˍʱ ˒ˎˋʽˁʱ ˃ʶʴʷʻʹΦ ɴ˄ʰ ˋˏ˄ˇ˂ˇ ˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍ˗˄ ˍʾʻʶ˄ˍʰʽ ˖ˌ 

ˉˊˇʻʷ˃ʰˍʰ ˋˍʽˌ ˃ˇ˄ʱʵʶˌΦ  

  

  

  

https://el.wikipedia.org/w/index.php?title=MKS&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=MKS&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=MKS&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=CGS&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=CGS&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=CGS&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%9C%CE%BF%CE%BD%CE%AC%CE%B4%CE%B1_%CE%BC%CE%AD%CF%84%CF%81%CE%B7%CF%83%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CE%BF%CE%BD%CE%AC%CE%B4%CE%B1_%CE%BC%CE%AD%CF%84%CF%81%CE%B7%CF%83%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CE%BF%CE%BD%CE%AC%CE%B4%CE%B1_%CE%BC%CE%AD%CF%84%CF%81%CE%B7%CF%83%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CE%B3%CE%B5%CE%B8%CE%BF%CF%82_(%CF%86%CF%85%CF%83%CE%B9%CE%BA%CE%AE)
https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CE%B3%CE%B5%CE%B8%CE%BF%CF%82_(%CF%86%CF%85%CF%83%CE%B9%CE%BA%CE%AE)
https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CE%B3%CE%B5%CE%B8%CE%BF%CF%82_(%CF%86%CF%85%CF%83%CE%B9%CE%BA%CE%AE)
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ǮǽȂŮȅȌȎ  

ǮǾȇȌȎ  

ǮǼȃŬ  

ǷȍȕȊȌȎ  

ǪȈŮȇŰȍȆȇȕ 

ȍŮȖȉŬ  

ŪŮȍȉȌȇȍŬůǿŬ  

ūȒŰŮȆȊǾ 

ǽȊŰŬůȄ  

ǲȌůȕ 

ȌȏůǿŬȎ  
 

 

ǡȊȌȉŬ 

ȉȌȊǼŭŬȎ  

ǮǽŰȍȌ  

ǷȆȈȆȕȂȍŬȉȉȌ  

ǧŮȏŰŮȍȕȈŮÙŰȌ  

ǥȉÙǽȍ  

ǬǽȈȁȆȊ  

ǬŬȊŰǽȈŬ  

ȂȍŬȉȉȌȉȕȍȆȌ  

 

 

ǥȂȂȈȆȇȕ 

ȕȊȌȉŬ  

Metre   

Kilogram   

Second   

Ampere   

Kelvin   

Candela   

Mole   

 

 

ǴȖȉȁȌȈȌ  

m   

kg   

s  

A  

K  

cd   

mol   

 

ʃʾ˄ʰˁʰˌ  ʲʰˋʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˃ʷˍˊʹˋʹˌ ˋˍˇ {L  

  

ȷɟɘɗɛɖŰɘəɧɠ 

ˊŬɟɎɔɞɜŰŬɠ  
ɧɟɞɠ  

Ⱥɚɚɖɜɘəɧɠ  

ɧɟɞɠ  

ȷɔɔɚɘəɧɠ  Ɇɨɛɓɞɚɞ  

1012   ǵǽȍŬ   Tera  T  

109   ũǿȂŬ   Giga  G  

106   ɀɏɔŬ   Mega  M  

103   Ⱦɑɚɞ   Kilo   k  

102   ȰəŰɞ   Hector  h  

101   ȹɏəŬ   Deka  da  

10-1   ɁŰɏůɘ   Deci  d  

10-2  ɆɏɜŰɘ  Centi  c  

10-3  ɀɑɚɘ  Mili   m  

10-6  ɀɑəɟɞ  Micro  ɛ  
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10-9  ɁɎɜɞ  Nano  n  

10-12  Ʉɑəɞ  Pico  p  

10-15  ūɏɛˊŰɞ  Femto  f  

10-18  ȯŰɞ  Atto  a  

ʃʾ˄ʰˁʰˌ ˉˇ˂˂ʰˉ˂ʱˋʽ˖˄ ˁʰʽ ˎˉˇˉˇ˂˂ʰˉ˂ʱˋʽ˖˄ ˃ˇ˄ʱʵ˖˄Υ  

  

  

ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱ ˎˉʱˊ˔ʶʽ ˁʰʽ ˍˇ ʰʴʴ˂ˇˋʰ˅ˇ˄ʽˁˈ ˋˏˋˍʹ˃ʰ ˃ˇ˄ʱʵ˖˄ ˃ʷˍˊʹˋʹˌΣ ˍˇ 

ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ɰˊʶˍʰ˄ʾʰ ˁʰʽ ˋˍʽˌ ɶ˄˖˃ʷ˄ʶˌ ʃˇ˂ʽˍʶʾʶˌ ˁʰʽ ˉ˂ʷˇ˄ ˍʶ˂ʶʾ ˉˊˇˌ 

ʶ˅ʰ˒ʱ˄ʽˋʹΣ ʴʽʰˍʾ ˁʰʽ ˇʽ ˔˗ˊʶˌ ʰˎˍʷˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹ˄ ʶ˄ˋ˖˃ʱˍ˖ˋʹˌ ˍˇˎˌ ˋˍˇ ˔˗ˊˇ ˍ˖˄ 

ʰʴˇˊ˗˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˁʰʽ ʰˎˍʷˌ ˍˇ {LΦ   

ʆˇ ʰʴʴ˂ˇˋʰ˅ˇ˄ʽˁˈ ˋˏˋˍʹ˃ʰ ʷ˔ʶʽ ˖ˌ ˃ˇ˄ʱʵʰ ˃ʷˍˊʹˋʹˌ ˍˇˎ ˃ʺˁˇˎˌ ˍʹ˄ ˎʱˊʵʰ ˉˇˎ 

ˎˉˇʵʽʰʽˊʶʾˍʰʽ ˋʶ ˍˊʾʰ ˉˈʵʽʰ ˁʰʽ ˍˇ ˁʱʻʶ ˉˈʵʽ ˎˉˇʵʽʰʽˊʶʾˍʰʽ ˋʶ ʵ˗ʵʶˁʰ ʾ˄ˍˋʶˌΦ ɾˇ˄ʱʵʰ 

˃ʷˍˊʹˋʹˌ ˍʹˌ ˃ʱʸʰˌ ʰˉˇˍʶ˂ʶʾ ʹ ˂ʾ˃ˉˊʰ ˁʰʽ ʴʽʰ ˍˇ ˔ˊˈ˄ˇ ˍˇ ʵʶˎˍʶˊˈ˂ʶˉˍˇ ˈˉ˖ˌ ˁʰʽ ˋˍˇ  

SI.   
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3. ɷʍɾɻʉɻ ʈʀʐʍʙʎʀʖʏ  
      

ʆʰ  ˈˊʴʰ˄ʰ ˃ʶˍˊʺˋʶ˖ˌ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋʶ   ʰ˄ʰ˂ˇʴʽˁʱ  ˁʰʽ ˕ʹ˒ʽʰˁʱ.  

Ҥ ɮ˄ʰ˂ˇʴʽˁʱΦ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍʰ ˈˊʴʰ˄ʰ ˃ʶˍˊʺˋʶ˖˄ ˉˇˎ ˒ʷˊˇˎ˄ ʵʶʾˁˍʹ 

ˁʽ˄ˇˏ˃ʶ˄ˇ ʶˉʾ ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄ʹˌ ˁ˂ʾ˃ʰˁʰˌΦ ɾʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ  ˉʰˊʷ˔ˇ˄ˍʰʽ ˋˎ˄ʶ˔ʶʾˌ 

ˍʽ˃ʷˌ ˍˇˎ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˃ʶʴʷʻˇˎˌΦ  

Ҥ ʌʹ˒ʽʰˁʱΦ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍʰ ˈˊʴʰ˄ʰ ˃ʶˍˊʺˋʶ˖˄ ˉˇˎ ˉʰˊʷ˔ˇˎ˄ ˍˇ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˋʶ ˕ʹ˒ʽʰˁʺ ˃ˇˊ˒ʺΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˉʰˊʱʴˇ˄ˍʰʽ ʲʹ˃ʰˍʽˁʷˌ ʺ ʰˋˎ˄ʶ˔ʶʾˌ ˍʽ˃ʷˌ 

ˍˇˎ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˃ʶʴʷʻˇˎˌΦ  

ʆʰ ˃ʶˍˊʹˍʽˁʱ ˈˊʴʰ˄ʰ ʷ˔ˇˎ˄ ˁʱˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉˇˎ ʻʰ ˉˊʷˉʶʽ 

˄ʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍʱ ʰˉˈ ˍˇ ˔ʶʽˊʽˋˍʺ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ˃ʽʰ ˃ʷˍˊʹˋʹΦ ɮˊ˔ʽˁʱ 

ʹ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ˇˊʴʱ˄ˇˎ ˉˇˎ ʶʾ˄ʰʽ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ˉˇˋˈ ˃ʶˍʰʲˇ˂ʺˌ ˍˇˎ 

˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˃ʶʴʷʻˇˎˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰʴ˄˖ˋʻʶʾ ʰˉˈ ˍˇ ˈˊʴʰ˄ˇΦ ɳˉʽˉ˂ʷˇ˄ ˍʹ˄ 

ʶˎʰʽˋʻʹˋʾʰ ˍˇˎ ˇˊʴʱ˄ˇˎ ˉˇˎ ʶˁ˒ˊʱʸʶˍʰʽ ˃ʶ ˍˇ ˂ˈʴˇ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ʷ˄ʵʶʽ˅ʹˌ ˍˇˎ 

ˇˊʴʱ˄ˇˎ ˉˊˇˌ ˍʹ˄ ˃ʶˍʰʲˇ˂ʺ ˍˇˎ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˃ʶʴʷʻˇˎˌΦ ʆʷ˂ˇˌ ʹ ʰ˅ʽˇˉʽˋˍʾʰ ʵʹ˂ʰʵʺ ʹ 

ˉʽʻʰ˄ˈˍʹˍʰ ˍˇ ˈˊʴʰ˄ˇ ˄ʰ ˂ʶʽˍˇˎˊʴʶʾ ˋʶ ʷ˄ʰ ʰˉˇʵʶˁˍˈ ˁʰʽ ˋˎ˃˒˖˄ʹ˃ʷ˄ˇ ʶˉʾˉʶʵˇ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ˎˉˈ ˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ˋˎ˄ʻʺˁʶˌΦ  

           ɴ˄ʰ ˈˊʴʰ˄ˇ  ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ʰ ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄ˇΦ ɰʰʻ˃ˇ˄ˈ˃ʹˋʹ ( 

ŎŀƭƛōǊŀǘƛƻƴύ ˋʹ˃ʰʾ˄ʶʽ  ˁʰʻˇˊʽˋ˃ˈˌ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ˃ʶ ʲʱˋʹ ˍʽ˃ʷˌ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˃ʶʴʷʻˇˎˌΦ ɶ 

ʲʰʻ˃ˇ˄ˈ˃ʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ˉˊ˖ˍʶˎˈ˄ˍ˖˄ ʺ ʵʶˎˍʶˊʶˎˈ˄ˍ˖˄  ˉˊˇˍˏˉ˖˄ 

ʺ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ʰˁˊʽʲ˗ˌ ʴ˄˖ˋˍ˗˄ ˍʽ˃˗˄ ˍˇˎ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˃ʶʴʷʻˇˎˌ ʺ ʰˁˈ˃ʰ  ˃ʶ ˍʹ 

˔ˊʺˋʹ ʱ˂˂˖˄ ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄˖˄ ˇˊʴʱ˄˖˄Φ ɾˇ˂ˇ˄ˈˍʽ  ʹ ʶˊʴʰˋʾʰ ˍʹˌ ʲʰʻ˃ˇ˄ˈ˃ʹˋʹˌ 

ʴʾ˄ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˁʰˍʰˋˁʶˎʰˋˍʷˌ ˍ˖˄ ˇˊʴʱ˄˖˄Σ ˇ ˔ˊʺˋˍʹˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ 

ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˊʴʰˋʾʰ ˍʹˌ ʲʰʻ˃ˇ˄ˈ˃ʹˋʹˌ Σ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʶˉʰ˂ʹʻʶˏʶʽ ˍˇ 

ˉʽˋˍˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˇ˄ˇ˃ʺˋʶ˖ˌ ˍˇˎ ˁʰˍʰˋˁʶˎʰˋˍʺΣ ˄ʰ ʶ˂ʷʴ˔ʶʽ ˉʶˊʽˇʵʽˁʱ ˍˇ ˈˊʴʰ˄ˇ  
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ˉˊˇ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ʷˍˋʽ ˉʽʻʰ˄ʱ ˋ˒ʱ˂˃ʰˍʱ ˍˇˎΣ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˈˊʴʰ˄ʰ ʴʽʰ ˉˇ˂˂ʰˉ˂ʷˌ 

˂ʶʽˍˇˎˊʴʾʶˌΣ ˈˋˇ ʰˎˍˈ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ˁʰʽ ˍʷ˂ˇˌ  ˄ʰ ˁʱ˄ʶʽ ˍʹ ʲʰʻ˃ˇ˄ˈ˃ʹˋʹ ˃ʶˍˊʹˍʽˁ˗˄ 

ʵʽʰˍʱ˅ʶ˖˄ ˉˇˎ ˇ ʾʵʽˇˌ ˋˎʴˁˊˇˍʶʾ ʰˉˈ ʵʽʱ˒ˇˊʰ ˈˊʴʰ˄ʰ ˃ʷˍˊʹˋʹˌ ˁʰʽ ˂ˇʽˉʷˌ ˃ʹ˔ʰ˄ʷˌΦ  

3.1 ʂˊʴʰ˄ʰ ˃ʷˍˊʹˋʹˌ ˃ʺˁˇˎˌ  
 

ʆʰ ˈˊʴʰ˄ʰ ˃ʷˍˊʹˋʹˌ ˃ʺˁˇˎˌ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋʶ ʂˊʴʰ˄ʰ ɮˉʶˎʻʶʾʰˌ ɾʶˍˊʺˋʶ˖ˌ ˁʰʽ 

ˋʶ ʂˊʴʰ˄ʰ ʅˎʴˁˊʽˍʽˁʺˌ ɾʶˍˊʺˋʶ˖ˌ Φ  

                                      ʂˊʴʰ˄ʰ ɮˉʶˎʻʶʾʰˌ ɾʶˍˊʺˋʶ˖ˌ  

ɼʰ˄ˈ˄ʰˌ  

ʃʰ˔ˏ˃ʶˍˊˇ  

ɾʽˁˊˈ˃ʶˍˊˇ  

ɾʶˍˊʹˍʷˌ ˏ˕ˇˎˌ-ʲʱʻˇˎˌ-ˉʱ˔ˇˎˌ  κ ˁ˖˄ʽˁˇʾ ˁʰ˄ˈ˄ʶˌ ˃ʷˍˊʹˋʹˌ ʶˋ˖ˍʶˊʽˁʺˌ  

ʵʽʰ˃ʷˍˊˇˎ  

  

  

                                 ʂˊʴʰ˄ʰ ʅˎʴˁˊʽˍʽˁʺˌ ɾʶˍˊʺˋʶ˖ˌ  

ɾʶˍˊʹˍʽˁˈ ˊˇ˂ˈʽ  

ɲʽʰʲʺˍʶˌ όˁˇˎ˃ˉʱˋʰύΣ  

ɶ˂ʶˁˍˊˇ˃ʹ˔ʰ˄ʽˁʱ ˁʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˈˊʴʰ˄ʰ ˋˎʴˁˊʽˍʽˁ˗˄ ˃ʶˍˊʺˋʶ˖˄  

ʃ˄ʶˎ˃ʰˍʽˁʱ ˈˊʴʰ˄ʰ ˋˎʴˁˊʽˍʽˁ˗˄ ˃ʶˍˊʺˋʶ˖˄  

ʁˉˍʽˁˈˌ ˋˎʴˁˊʽˍʺˌ  
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3.2 ʃʶˊʽʴˊʰ˒ʺ ˇˊʴʱ˄˖˄Υ  

  

3ΦнΦм ɾʶˍʰ˂˂ʽˁˈˌ ɼʰ˄ˈ˄ʰˌ   

 ʁ ˁʰ˄ˈ˄ʰˌ ʰˉˇˍʶ˂ʶʾ ˍˇ ʶˎˊˏˍʶˊʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ˇ ˈˊʴʰ˄ˇ ˃ʶˍˊʺˋʶ˖ˌ ˃ʺˁˇˎˌ 

ˁʰʻ˗ˌ ʶʾ˄ʰʽ ʰ˅ʽˈˉʽˋˍˇˌΣ ʰˉ˂ˈˌ ˋˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˁʰʽ ʰˁˊʽʲʺˌ ˋˍʽˌ ˃ʶˍˊʺˋʶʽˌΦ  

ʁʽ ˁʰ˄ˈ˄ʶˌ ˉˇˎ ˋˎ˄ʰ˄ˍʱ˃ʶ ˋˍˇ ʶ˃ˉˈˊʽˇ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇʽ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ 

ʰˉˈ ʰ˄ʻˊʰˁˇˏ˔ˇ ˔ʱ˂ˎʲʰΣ ˈˉ˖ˌ ʶˉʾˋʹˌ ˁʰʽ ʰˉˈ ʰ˄ˇ˅ʶʾʵ˖ˍˇ ˔ʱ˂ˎʲʰ ˉˇˎ ʶʾ˄ʰʽ ˎ˂ʽˁˈ ˃ʶ 

˃ʶʴʰ˂ˏˍʶˊʹ ʰ˄ˍˇ˔ʺ ˁʰʽ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌΦ ɳˉʽˉ˂ʷˇ˄ ˋˎ˄ʰ˄ˍʱ˃ʶ ʵˎˇ ʶʾʵʹ ʲʰʻ˃ˇ˄ˈ˃ʹˋʹˌΥ ˋʶ 

˔ʽ˂ʽˇˋˍˈ˃ʶˍˊʰ ˁʰʽ ˋʶ ʾ˄ˍˋʶˌ ʶ˄˗ ʹ ˃ʶˍˊʹˍʽˁʺ ˍˇˎˌ ʰˁˊʾʲʶʽʰ ʶʾ˄ʰʽ ˍˇ ˉˇ˂ˏ лΦрƳƳ ˁʰʽ лΦлм 

ƛƴŎƘŜǎ ʰ˄ˍʾˋˍˇʽ˔ʰΦ   

ɶ ˔ˊʺˋʹ ˍ˖˄ ˃ʶˍˊʹˍʽˁ˗˄ ˁʰ˄ˈ˄˖˄ ˋˎ˄ʰ˄ˍʱˍʰʽ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ˋˍˇ˄ ˋ˔ʶʵʽʰˋˍʽˁˈ 

ˍˇ˃ʷʰ ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ˃ʹ˔ʰ˄ˇˎˊʴʾʰ ʴʽʰ ˍʹ˄ ˃ʷˍˊʹˋʹ ˉˇ˂ˏ ʰˉ˂˗˄ ˍʶ˃ʰ˔ʾ˖˄Φ ɮ˄ˍʽʻʷˍ˖ˌ ʵʶ˄ 

ˍˇ˄ ˋˎ˄ʰ˄ˍʱ˃ʶ ˋˍˇ˄ ʷ˂ʶʴ˔ˇ ˉʰˊʰʴ˖ʴʺˌ ˂ˈʴˇ ˍʹˌ ˃ʽˁˊʺˌ ˃ʶˍˊʹˍʽˁʺˌ ˍˇˎ ʽˁʰ˄ˈˍʹˍʰˌ ˁʰʽ 

ʶˉʽˉ˂ʷˇ˄ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ ˃ʶˍˊʹʻˇˏ˄ ˍʶ˃ʱ˔ʽʰ ˃ʶ ʵˏˋˁˇ˂ʹ ʴʶ˖˃ʶˍˊʾʰΦ  

ʅˍʹ˄ ˉʰˊʰˁʱˍ˖ ˒˖ˍˇʴˊʰ˒ʾʰ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ʷ˄ʰˌ ˃ʶˍʰ˂˂ʽˁˈˌ ˁʰ˄ˈ˄ʰˌ  

  

ɼʰ˄ˈ˄ʰˌ  
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3.2.2 ʃʰ˔ˏ˃ʶˍˊˇ  

  

  

  

ˉʰ˔ˏ˃ʶˍˊˇ  

  

  

ʆˇ ˉʰ˔ˏ˃ʶˍˊˇ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˉˇ˂ˏ ʵʽʰʵʶʵˇ˃ʷ˄ˇ ˈˊʴʰ˄ˇ ˃ʷˍˊʹˋʹˌ ˂ˈʴ˖ ˍʹˌ 

˃ʶʴʰ˂ˏˍʶˊʹˌ ˃ʶˍˊʹˍʽˁʺˌ ˍˇˎ ʽˁʰ˄ˈˍʹˍʰˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ˃ʶˍˊʹˍʽˁˈ ˁʰ˄ˈ˄ʰΦ ɾʶ ˍˇ 

ˉʰ˔ˏ˃ʶˍˊˇ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˃ʶˍˊʱ˃ʶ   ˉʱ˔ʹΣ ʶˋ˖ˍʶˊʽˁʷˌ ˁʰʽ ʶ˅˖ˍʶˊʽˁʷˌ ˖ˉʷˌΣ ʲʱʻˇˌ ˁʰʽ 

˃ʺˁˇˌΦ   

ʁ ˂ˈʴˇˌ ʰˏ˅ʹˋʹˌ ˍʹˌ ʵʽʰˁˊʽˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ˍˇˎ ˉʰ˔ˏ˃ʶˍˊˇˎ ʶʾ˄ʰʽ ʹ ʰˊ˔ʺ ˍˇˎ 

ʲʶˊ˄ʽʷˊˇˎΦ  ɶ ʰˊ˔ʺ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʲʶˊ˄ʽʷˊˇˎ ʶʾ˄ʰʽ ʰˉ˂ʺ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˉʰˊʱ˂˂ʹ˂ʰ 

ˉˊˇˌ ˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˃ʷˍˊʹˋʹˌ ˍˇˎ ˁʰ˄ˈ˄ʰ ˃ʽʰ ʵʶˏˍʶˊʹΣ ˁʽ˄ʹˍʺ ˁ˂ʾ˃ʰˁʰ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ 

ʰˊʽʻ˃ˈ ˎˉˇʵʽʰʽˊʷˋʶ˖˄ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˉʰˊʰˉʱ˄˖ ˋ˔ʺ˃ʰΦ ʅˍˇ ˈˊʴʰ˄ˇ ʰˎˍˈ ˎˉʱˊ˔ʶʽ 

ʲʶˊ˄ʽʷˊˇˌ нл ˎˉˇʵʽʰʽˊʷˋʶ˖˄ ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˍ˖˄ ŎƳ ˁʰʽ нр ˎˉˇʵʽʰʽˊʷˋʶ˖˄ ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ 

ˍ˖˄ ƛƴŎƘΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ˍˇ ˈˊʴʰ˄ˇ ʰˎˍˈ ˃ʶˍˊʱ ˃ʶ ʰˁˊʾʲʶʽʰ лΦлнƳƳ ˁʰʽ лΦллм ƛƴŎƘ 

ʰ˄ˍʾˋˍˇʽ˔ʰΦ  

ʆˇ ˉʰ˔ˎ˃ʷˍˊˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʵˏˇ ˃ʷˊʹΥ  
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Å ʆˇ ˋˍʰʻʶˊˈ ˃ʷˊˇˌ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˁʰ˄ˈ˄ʰ ˁʰʽ ˒ʷˊʶʽ ˍʹ˄ ˁˏˊʽʰ ˁ˂ʾ˃ʰˁʰΣ ˍˇ ˇˉˇʾˇ 

ˁʰˍʰ˂ʺʴʶʽ ˋʶ ʵˏˇ ʰ˄ˍʽʵʽʰ˃ʶˍˊʽˁʱ ˊʱ˃˒ʹΦ ʁ ˁʰ˄ˈ˄ʰˌ ˒ʷˊʶʽ ˋˍˇ ˁʱˍ˖ ˃ʷˊˇˌ ˍˇˎ 

˔ʰˊʰʴ˃ʷ˄ʶˌ ˎˉˇʵʽʰʽˊʷˋʶʽˌ ˍˇˎ ˃ʷˍˊˇˎ ˁʰʽ ˋˍˇ ʶˉʱ˄˖ ˃ʷˊˇˌ ˎˉˇʵʽʰʽˊʷˋʶʽˌ ˍʹˌ 

ʾ˄ˍˋʰˌΣ ʶ˄˗ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ˉʰ˔ˏ˃ʶˍˊʰ ˃ʽʰˌ ˁ˂ʾ˃ʰˁʰˌΦ  

Å ʆˇ ˁʽ˄ʹˍˈ ˃ʷˊˇˌΣ ˉˇˎ ˒ʷˊʶʽ ˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˍˇˎ ʲʶˊ˄ʽʷˊˇˎ ˁʰʽ ʵˏˇ ʰ˄ˍʽʵʽʰ˃ʶˍˊʽˁʱ 

ˊʱ˃˒ʹ ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ʶ ʰˎˍʱ ˍˇˎ ˋˍʰʻʶˊˇˏ ˃ʷˊˇˎˌΦ ʅˍˇ ˁʽ˄ʹˍˈ ˃ʷˊˇˌ ˃ˉˇˊʶʾ ˄ʰ 

ˎˉʱˊ˔ʶʽ ˁʰʽ ʷ˄ʰ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ˋˍʷ˂ʶ˔ˇˌ ʴʽʰ ˃ʷˍˊʹˋʹ ʲʱʻˇˎˌΦ  

  

ʆʷ˂ˇˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˃ʶ ˃ʽʰ ˃ʷˍˊʹˋʹ ˃ʶ ˉʰ˔ˏ˃ʶˍˊˇ 

ˍˇˉˇʻʶˍˇˏ˃ʶ ˍˇ ˍʶ˃ʱ˔ʽˇ ˃ʶ ˍˊˈˉˇ ˗ˋˍʶ ˄ʰ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˃ʶˍˊʺˋˇˎ˃ʶ ˍˇ ʸʹˍˇˏ˃ʶ˄ˇ 

˃ʷʴʶʻˇˌ ˁʰʽ ˉˊ˗ˍʰ ʵʽʰʲʱʸˇˎ˃ʶ ˍʹ˄ ˁˏˊʽʰ ˁ˂ʾ˃ʰˁʰ ˃ʷ˔ˊʽ ˍʹ˄ ˎˉˇʵʽʰʾˊʶˋʹ ˉˊʽ˄ ˍˇ 

˃ʹʵʷ˄ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ʲʶˊ˄ʽʷˊˇˎΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʲˊʾˋˁˇˎ˃ʶ ˉˇʽʰ ˔ʰˊʰʴʺ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ 

ˍˇˎ ʲʶˊ˄ʽʷˊˇˎ ˋˎ˃ˉʾˉˍʶʽ ˉ˂ʺˊ˖ˌ ˃ʶ ˁʱˉˇʽʰ ˔ʰˊʰʴʺ ˍʹˌ ˁˏˊʽʰˌ ˁ˂ʾ˃ʰˁʰˌ ˁʰʽ 

ˉˊˇˋʻʷˍˇˎ˃ʶ ˋˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʰ˄ʱʴ˄˖ˋʹΦ  

  

ʅˍʹ˄ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰ ʴʾ˄ˇ˄ˍʰʽ ʰ˄ˍʽ˂ʹˉˍʱ ˍʰ ʲʰˋʽˁʱ ˃ʷˊʹ ˍˇˎ 

ˉʰ˔ˎ˃ʷˍˊˇˎ    
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ɾʷˊʹ ˇˊʴʱ˄ˇˎ  

  

ɼʰˍʱ ˍʹ ˃ʷˍˊʹˋʹ ˃ʶ ˉʰ˔ˏ˃ʶˍˊˇ ˉˊʷˉʶʽ ˄ʰ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˍʰ ʰˁˈ˂ˇˎʻʰΥ  

Å ɶ ˍˇˉˇʻʷˍʹˋʹ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˉˊˇˌ ˃ʷˍˊʹˋʹ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˊʱ˃˒ʹ ʵʶ˄ ˉˊʷˉʶʽ ˄ʰ 

ʴʾ˄ʶˍʰʽ ˋˍʹ˄ ʱˁˊʹ ʰ˂˂ʱ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˉʽˇ ˃ʷˋʰΦ  

Å ʆˇ ˍʶ˃ʱ˔ʽˇ ˉˊˇˌ ˃ʷˍˊʹˋʹ ˉˊʷˉʶʽ ˄ʰ ʷˊ˔ʶˍʰʽ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˍ˖˄ 

ˊʰ˃˒˗˄ ˁʰʽ ˈ˔ʽ ˃ʶ ˍʽˌ ʴ˖˄ʾʶˌ ˍˇˎΦ  

Å ʆʰ ˊʱ˃˒ʹ ʵʶ˄ ˉˊʷˉʶʽ ˄ʰ ˋ˒ʾʴʴˇ˄ˍʰʽ ˃ʶ ʵˏ˄ʰ˃ʹ ˉʱ˄˖ ˋˍˇ ˍʶ˃ʱ˔ʽˇ   

Å ɶ ʷ˄ʵʶʽ˅ʹ ˉˊʷˉʶʽ ˄ʰ ʵʽʰʲʱʸʶˍʰʽ ˃ʶ ˍˇ ˃ʱˍʽ ʰˉˈ ˉʱ˄˖ ˁʰʽ ˈ˔ʽ ˋˍʰ ˉ˂ʱʴʽʰ  
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3.2.3 ɾʽˁˊˈ˃ʶˍˊˇ  

  

ɱʽʰ  ˃ʶˍˊʺˋʶʽˌ ʰˁˈ˃ʰ ˃ʶʴʰ˂ˏˍʶˊʹˌ ʰˁˊʾʲʶʽʰˌΣ ˍʹˌ ˍʱ˅ʶ˖ˌ ˍˇˎ лΦлмƳƳΣ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ˃ʽˁˊˈ˃ʶˍˊʰΦ ʇˉʱˊ˔ˇˎ˄ ˃ʽˁˊˈ˃ʶˍˊʰ ʵʽʰ˒ˈˊ˖˄ ˍˏˉ˖˄ ʰ˄ʱ˂ˇʴʰ ˃ʶ 

ˍˇ˄ ˍˏˉˇ ˍ˖˄ ʵʽʰˋˍʱˋʶ˖˄ ˉˇˎ ʻʷ˂ˇˎ˃ʶ ˄ʰ ˃ʶˍˊʺˋˇˎ˃ʶΦ  

ʆˇ ˋˎ˄ʹʻʷˋˍʶˊˇ ˃ʽˁˊˈ˃ʶˍˊˇ ʶʾ˄ʰʽ ˍˇ ˍˏˉˇˎ ¦ ˂ˈʴˇ ˍˇˎ ˋ˔ʺ˃ʰˍˇˌ ˍˇˎΣ ˈˉ˖ˌ 

˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰΦ  

  

  

ɾʽˁˊˈ˃ʶˍˊˇ  

  

ʂˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˉʰˊʰˉʱ˄˖ ˍˇ ˃ʽˁˊˈ˃ʶˍˊˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˄ʰ ʹ˃ʽˁˏˁ˂ʽˇ ˉ˂ʰʾˋʽˇ 

ˋˍˇ ʷ˄ʰ ʱˁˊˇ ˍˇˎ ˇˉˇʾˇˎ ˎˉʱˊ˔ʶʽ ʷ˄ʰˌ ˋˍʰʻʶˊˈˌ ʶˉʾˉʶʵˇˌ ʱˁ˃ˇ˄ʰˌ ˁʰʽ ˋˍˇ ʱ˂˂ˇ ʱˁˊˇ 

ʷ˄ʰˌ ˁʽ˄ˇˏ˃ʶ˄ˇˌ ʱ˅ˇ˄ʰˌ ˉˇˎ ˁʰ˂ˏˉˍʶˍʰʽ ˃ʶ ʷ˄ʰ ˋˍʰʻʶˊˈ ˁˏ˂ʽ˄ʵˊˇ ˇ ˇˉˇʾˇˌ ʶʾ˄ʰʽ 

ˋˎ˄ʵʶʵʶ˃ʷ˄ˇˌ ˃ʶ ʷ˄ʰ ˁˇ˔˂ʾʰ ˁʰʽ ʷ˄ʰ ˍˏ˃ˉʰ˄ˇ ˉˇˎ ˒ʷˊʶʽ ˉʱ˄˖ ˍˇˎ ˍʹ˄ ˁ˂ʾ˃ʰˁʰΦ  

ɱʽʰ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˃ʶ ˃ʽʰ ˃ʷˍˊʹˋʹ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˍˇˉˇʻʶˍʺˋˇˎ˃ʶ ˍˇ ˍʶ˃ʱ˔ʽˇ 

˃ʶˍʰ˅ˏ  ˋˍʰʻʶˊˇˏ ʱˁ˃ˇ˄ʰ ˁʰʽ  ˁʽ˄ˇˏ˃ʶ˄ˇˎ ʱ˅ˇ˄ʰ ˋˎˋ˒ʾʴʴˇ˄ˍʰˌ ˍˇ ʴˎˊʾʸˇ˄ˍʰˌ 

ʵʶ˅ʽˈˋˍˊˇ˒ʰ ˍˇ˄ ˁˇ˔˂ʾʰΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʰˁˇˎˋˍʶʾ ʷ˄ʰˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈˌ ʺ˔ˇˌΦ ɮˎˍˈ 

ˋʹ˃ʰʾ˄ʶʽ ˉ˖ˌ ʵʶ˄ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˋˍˊʾ˕ˇˎ˃ʶ ʱ˂˂ˇ ˍˇ˄ ˁˇ˔˂ʾʰ ˁʰʽ ʹ ˃ʷˍˊʹˋʹ ˃ˉˇˊʶʾ ˄ʰ 
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ʵʽʰʲʰˋˍʶʾΦ ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˉˊˇˋʷ˅ˇˎ˃ʶ ˍʹ˄ ˉʾʶˋʹ ˉˇˎ ʻʰ ʰˋˁʺˋˇˎ˃ʶΣ 

ˁʰʻ˗ˌ ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋʶʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˃ʷˍˊʹˋʹˌΦ  

ʆʷ˂ˇˌ ʴʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ˃ʷˍˊʹˋʹˌ ʵʽʰʲʱʸˇˎ˃ʶ ˍʹ˄ ˍʽ˃ʺ ˍʹˌ ʷ˄ʵʶʽ˅ʹˌ ˍˇˎ 

ˋˍʰʻʶˊˇˏ ʱ˅ˇ˄ʰ ˋˍˇ ʱˁˊˇ ˍˇˎ ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄ˇˎ ˍˎ˃ˉʱ˄ˇˎ ˋʶ ƳƳ ˁʰʽ ˏˋˍʶˊʰ 

ˉˊˇˋʻʷˍˇˎ˃ʶ ˍʰ ʵʶˁʰʵʽˁʱ ˕ʹ˒ʾʰ ˉˇˎ ʵʽʰʲʱʸˇˎ˃ʶ ˋˍˇ˄ ˉʶˊʽˋˍˊʶ˒ˈ˃ʶ˄ˇ ʱ˅ˇ˄ʰ ˋˍʹ˄ 

ʶˎʻʶʾʰ ˉˇˎ ˍʷ˃˄ʶʽ ˃ʶ ˍˇ ˋˍʰʻʶˊˈΦ  

ʅˍʹ˄ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰ ˒ʰʾ˄ʶˍʰʽ ˍˇ ˉʰˊʱʵʶʽʴ˃ʰ ˃ʷˍˊʹˋʹˌ ʷ˄ˇˌ ˍʶ˃ʰ˔ʾˇˎ ˃ʺˁˇˎˌ 

12,32mm.  

  

ɴ˄ʵʶʽ˅ʹ ˇˊʴʱ˄ˇˎ  

  

  

ʆˇ ˃ʶʽˇ˄ʷˁˍʹ˃ʱ ˍˇˎˌ ʷʴˁʶʽˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˁʱʻʶ ʶʾʵˇˌ ˃ʽˁˊˈ˃ʶˍˊˇˎ ˁʰ˂ˏˉˍʶʽ 

ʷ˄ʰ ˉˇ˂ˏ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ˒ʱˋ˃ʰ ˃ʶˍˊʺˋʶ˖˄Σ ˖ˌ ˉˊˇˌ ˍˇ ʶʾʵˇˌ ˍʹˌ ˃ʷˍˊʹˋʹˌΣ ʰ˂˂ʱ ˁʰʽ ˍˇ 

˃ʷʴʶʻˇˌ ˍʹˌ ˃ʶˍˊˇˏ˃ʶ˄ʹˌ ʵʽʱˋˍʰˋʹˌΦ ɴ˄ʰ ʰˁˈ˃ʰ ˃ʶʽˇ˄ʷˁˍʹ˃ʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ 

ˉˊˇʹʴˇˏ˃ʶ˄ʰ ˈˊʴʰ˄ʰ ʰˉʶˎʻʶʾʰˌ ˃ʷˍˊʹˋʹˌ ʶʾ˄ʰʽ ˈˍʽ ʴʽʰ ˍʹ ˊˏʻ˃ʽˋʹ ˍˇˎ ˋʹ˃ʶʾˇˎ 

ʰ˄ʰ˒ˇˊʱˌ ʰˉʰʽˍʶʾˍʰʽ ʲˇʹʻʹˍʽˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌΣ ˇˉˈˍʶ ˎˉʱˊ˔ʶʽ ˁʰʽ ʱ˂˂ˇˌ ʷ˄ʰˌ 

ˉʰˊʱʴˇ˄ˍʰˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʱʴʶʽ ˋ˒ʱ˂˃ʰ ˂ˈʴ˖ ˁʰˁʺˌ ˔ˊʺˋʹˌΦ ʂˉ˖ˌ ˁʰʽ ˋˍˇ 
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ˉʰ˔ˏ˃ʶˍˊˇ ʹ ˂ʰ˄ʻʰˋ˃ʷ˄ʹ ˔ˊʺˋʹ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʱʴʶʽ ˃ʶʴʱ˂ʰ ˋ˒ʱ˂˃ʰˍʰΦ ʆʷ˂ˇˌ ˍʰ ˋʹ˃ʶʾʰ 

ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˉˊˇˋʷ˅ˇˎ˃ʶ ˋʶ ˃ʾʰ ˃ʷˍˊʹˋʹ ʶʾ˄ʰʽ ˍʰ ʾʵʽʰ ˃ʶ ʰˎˍʱ ˋˍˇ ˉʰ˔ˏ˃ʶˍˊˇΦ  

  

3.2.4 ɼ˖˄ʽˁˇʾ ˁʰ˄ˈ˄ʶˌ ʴʽʰ ˃ʷˍˊʹˋʹ ʶˋ˖ˍʶˊʽˁ˗˄ ʵʽʰ˃ʷˍˊ˖˄ ˁʰʽ ˃ʶˍˊʹˍʺˌ ˉʱ˔ˇˎˌ  

  

ɴ˄ʰ ʰˊˁʶˍʱ ʶˏ˔ˊʹˋˍˇ ˁʰʽ ʰˉ˂ˈ ˈˊʴʰ˄ˇΣ ˍˇ ˇˉˇʾˇ ˉʰˊʷ˔ʶʽ ʴˊʺʴˇˊʹ ˃ʷˍˊʹˋʹΣ ʶʾ˄ʰʽ 

ˁʰʽ ˇ ˁ˖˄ʽˁˈˌ ˁʰ˄ˈ˄ʰˌ ˃ʷˍˊʹˋʹˌ ʶˋ˖ˍʶˊʽˁ˗˄ ʵʽʰ˃ʷˍˊ˖˄ ˃ʶ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ 

лΣлнƳƳ κ лΣллмƛƴŎƘΣ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ˉʰˊʰˁʱˍ˖Υ  

  

  

ɼ˖˄ʽˁˇʾ ˁʰ˄ˈ˄ʶˌ  
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ʆˇ ʾʵʽˇ ʶˏ˔ˊʹˋˍˇ ˁʰʽ ʰˉ˂ˈ ˈˊʴʰ˄ˇ ʶʾ˄ʰʽ ˁʰʽ ˇ ˃ʶˍˊʹˍʺˌ ˉʱ˔ˇˎˌΣ ˇ ˇˉˇʾˇˌ ʶʾ˄ʰʽ 

ʶ˒ˇʵʽʰˋ˃ʷ˄ˇˌ ˃ʶ ˃ʶˍˊʹˍʽˁˈ ˊˇ˂ˈʽ ˃ʶ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ лΣллмƳƳ ˁʰʽ ʶˏˊˇˌ ˃ʷˍˊʹˋʹˌ 

0-млƳƳΦ ʆˇ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˇˊʴʱ˄ˇˎ ʶʾ˄ʰʽ ˈˍʽ ʹ ˉʾʶˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ʶˉʰ˒˗˄ ˍˇˎ ˇˊʴʱ˄ˇˎ ˁʰʽ ˍˇˎ ʵˇˁʽ˃ʾˇˎ ʵʶ˄ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ̱ ˇ˄ ˔ʶʽˊʽˋˍʺΦ  

  

3.2.5 ɾʶˍˊʹˍʽˁˈ ʄˇ˂ˈʽ  

  

ʅˍˇ˄ ˁ˂ʱʵˇ ˍʹˌ ˃ʹ˔ʰ˄ˇ˂ˇʴʾʰˌ ˍˇ ˃ʶˍˊʹˍʽˁˈ ˊˇ˂ˈʽ ʺ ʰ˂˂ʽ˗ˌ ˖ˊˇ˂ˇʴʽʰˁˈ 

˃ʽˁˊˈ˃ʶˍˊˇΣ ʶʾ˄ʰʽ ˍˇ ˈˊʴʰ˄ˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˃ʶˍˊʺˋʶʽˌ ˎ˕ʹ˂ʺˌ ʰˁˊʽʲʶʾʰˌ 

˃ʽˁˊ˗˄ ʰˉˇˋˍʱˋʶ˖˄ όʵʽʰʵˊˇ˃ʺˌύΣ ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍʶˌ ʴʽʰ ˄ʰ ʴʾ˄ˇˎ˄ ˉʽˇ ʶ˃˒ʰ˄ʶʾˌΦ  

ɾʶ ˍˇ ˃ʶˍˊʹˍʽˁˈ ˊˇ˂ˈʽ ʷ˔ˇˎ˃ʶ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˋˎʴˁˊʾˋʶ˖ˌ ˍ˖˄ ʵʽʰˋˍʱˋʶ˖˄ ʶ˄ˈˌ 

ʵˇˁʽ˃ʾˇˎ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʵʽʰˋˍʱˋʶʽˌ ʶ˄ˈˌ ʱ˂˂ˇˎ ˗ˋˍʶ ˄ʰ ʵʽʰˉʽˋˍ˗ˋˇˎ˃ʶ ˉˈˋˇ 

˃ʶʴʰ˂ˏˍʶˊˇ ʺ ˃ʽˁˊˈˍʶˊˇ ʶʾ˄ʰʽΦ  

ɶ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ ʰ˄ʰ˂ˇʴʽˁ˗˄ ˃ʶˍˊʹˍʽˁ˗˄ ˇˊʴʱ˄˖˄ ʶʾ˄ʰʽ лΣллмƳƳ ʶ˄˗ 

ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ лΣлмƳƳ κ лΣлллрƛƴŎƘΦ ʆˇ ʶˏˊˇˌ ˃ʷˍˊʹˋʹˌ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ мнΣрƳƳΦ  
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ɾʷˊʹ ʄˇ˂ˇʴʽˇˏ  

ʁ ˁˏˊʽˇˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˍˇˎ ˊˇ˂ˇʴʽˇˏ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʴˊʰ˄ʱʸʽʰΣ ˍʰ ˇˉˇʾʰ 

ʶʾ˄ʰʽ ˁ˂ʶʽˋ˃ʷ˄ʰ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎ ˊˇ˂ˇʴʽˇˏΦ ʅˍˇ ʶ˅˖ˍʶˊʽˁˈ ˍˇˎ ˎˉʱˊ˔ʶʽ ʷ˄ʰ 

ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄ˇ ˁʰ˄ˍˊʱ˄ ˁʰʽ ˃ʽʰ ʲʶ˂ˈ˄ʰ όʷ˄ʵʶʽ˅ʹ ˃ʷˍˊʹˋʹˌύΦ ʅˍˇ ˁʱˍ˖ ˃ʷˊˇˌ 

ˎˉʱˊ˔ʶʽ ˃ʽʰ ʰˁʾʵʰ ʶˉʰ˒ʺˌΣ ʹ ˇˉˇʾʰ ˁʽ˄ʶʾˍʰʽ ˉˊˇˌ ˍʰ ˁʱˍ˖ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ 

ˁʽ˄ˇˏ˃ʶ˄ˇˎ ʰ˅ˇ˄ʾˋˁˇˎΦ ɶ ʰˁʾʵʰ ʶˉʰ˒ʺˌ ˈˍʰ˄ ˁʽ˄ʶʾˍʰʽ ˉˊˇˌ ˍʰ ˃ʷˋʰ ʶ˄ʶˊʴˇˉˇʽʶʾ 

ˍˇ˄ ˃ʹ˔ʰ˄ʽˋ˃ˈ ˍˇˎ ˊˇ˂ˇʴʽˇˏ ˁʰʽ ʹ ʲʶ˂ˈ˄ʰ ˋˍʰ˃ʰˍʱ ˋʶ ʷ˄ʰ ˋʹ˃ʶʾˇ ˗ˋˍʶ ˄ʰ ˃ʰˌ 

ʵʶʾ˅ʶʽ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷˍˊʹˋʹΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ʶˁ˒ˊʱʸʶʽ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ 

ˁʽ˄ˇˏ˃ʶ˄ˇˎ ʰ˅ˇ˄ʾˋˁˇˎΦ  

ɱʽʰ  ˍʹ˄  ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ  ˃ʽʰˌ  ʰˁˊʽʲˇˏˌ  ˃ʷˍˊʹˋʹˌ 

 ˉˊʷˉʶʽ  ˄ʰ ˍˇˉˇʻʶˍʺˋˇˎ˃ʶ   ˍʰ ˁˇ˃˃ʱˍʽʰ ˋʶ ʶʽʵʽˁʷˌ ʲʱˋʶʽˌΦ ɮˊ˔ʽˁʱ 

ˍˇˉˇʻʶˍˇˏ˃ʶ ˍˇ ˉˊˈˍˎˉˇ ˁˇ˃˃ʱˍʽΣ ˍˇ ˇˉˇʾˇ ʻʰ ʰˉˇˍʶ˂ʷˋʶʽ ˁʰʽ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ 

ʴʽʰ ˍʹ˄ ˃ʷˍˊʹˋʹ ˍ˖˄ ˎˉˇ˂ˇʾˉ˖˄Σ ˁʰʽ ˋˍˊʷ˒ˇˎ˃ʶ ʷˍˋʽ ˍʹ˄ ˉ˂ʱˁʰ ˍˇˎ ˊˇ˂ˇʴʽˇˏ 

˗ˋˍʶ ˇ ʵʶʾˁˍʹˌ ˄ʰ ˉʱʶʽ ˋˍʹ˄ ʷ˄ʵʶʽ˅ʹ ˃ʹʵʷ˄Φ ɴˍˋʽ ʻʷˋʰ˃ʶ ˍˇ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ ˁʰʽ 
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ˁʱʻʶ ˍʶ˃ʱ˔ʽˇ ˉˇˎ ʻʰ ˃ʶˍˊʱ˃ʶ ʰˉˈ ʶʵ˗ ˁʰʽ ˋˍˇ ʶ˅ʺˌ ʻʰ ˃ˉˇˊʶʾ ˄ʰ ˋˎʴˁˊʽʻʶʾ ˃ʶ ˍˇ 

ˉˊˈˍˎˉˇΦ  

3.2.6 ɲʽʰʲʺˍʹˌ όˁˇˎ˃ˉʱˋʰύ  

  

ɴ˄ʰˌ ˍˎˉʽˁˈˌ ʵʽʰʲʺˍʹˌ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇˌ ʰˉˈ ʰ˄ʻʶˁˍʽˁˈ ˉ˂ʰˋˍʽˁˈ ˁʰʽ 

˃ʷˍʰ˂˂ˇΣ ʰ˂˂ʱ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ˃ʶʴʱ˂ˇˎ ˃ʶʴʷʻˇˎˌ ʵʽʰʲʺˍʶˌ ʰˉˈ ˅ˏ˂ˇ όˋˎ˄ʹʻʾʸˇ˄ˍʰʽ ˋʶ 

ˋ˔ˇ˂ʽˁʷˌ ˍʱ˅ʶʽˌύΦ ʁ ʵʽʰʲʺˍʹˌ h ˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʵˏˇ ˋˁʷ˂ʹΣ ˍʰ ˇˉˇʾʰ ʶ˄˗˄ˇ˄ˍʰʽ ˃ʷˋ˖ ʶ˄ˈˌ 

ˋˎ˄ʵʷˋ˃ˇˎ ˋˍˇ ʷ˄ʰ ʱˁˊˇ ˍˇˎˌ ˁʰʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶ˂ʶˏʻʶˊʰ ˋˍˇ ʶˉʾˉʶʵˇ ˉˇˎ 

ˇˊʾʸˇˎ˄Φ ʅˍˇ ˋˎ˄ʺʻʹ ʴʶ˖˃ʶˍˊʽˁˈ ʵʽʰʲʺˍʹ ˍˇ ʷ˄ʰ ʰˉˈ ˍʰ ˋˁʷ˂ʹ ʷ˔ʶʽ ˋˍʹ˄ ʱˁˊʹ ˍˇˎ ˃ʽʰ 

ʰ˄ʰ˂˗ˋʽ˃ʹ ˃ˏˍʹ ʰˉˈ ʴˊʰ˒ʾˍʹΣ ʶ˄˗ ˍˇ ʱ˂˂ˇ ˃ ʽʰ ˋʽʵʶˊʷ˄ʽʰ h ʽ˔˃ʺΦ ʃˊˇʰ̔́ʶˍʽˁʱ ˃ˉˇˊʶʾ ˄ʰ 

ˎˉʱˊ˔ʶʽ ʷ˄ʰˌ ˃ʽˁˊˈˌ ˁˇ˔˂ʾʰˌ ˋˍˇ ˃ʷˋˇ˄ ˍ˖˄ ʵˏˇ ˋˁʶ˂˗˄Σ ˗ˋˍʶ ˄ʰ ʰˉˇ˒ʶˏʴʶˍʰʽ ʹ 

ʰ˄ʶˉʽʻˏ˃ʹˍʹ ʰ˂˂ʰʴʺ ʰˁˍʾ˄ʰˌ ˁʰʽ ʷˍˋʽ ʹ ˋ˔ʶʵʾʰˋʹ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ˋˍʰʻʶˊʺΦ ɮ˄ˍʾʻʶˍʰ ˋˍˇ˄ 

˄ʰˎˍʽ˂ʽʰˁˈ ʺ ˄ʰˎˍʽˁˈ ʵʽʰʲʺˍʹ ˍˇ˄ ˂ʶʴˈ˃ʶ˄ˇ ˁˇʽ˄˗ˌ Ϧˁˇˎ˃ˉʱˋˋˇϦ όʰʴʴ˂ʽˁʱ ŘƛǾƛŘŜǊύ ˁʰʽ 

ˍʰ ʵˏˇ ˋˁʷ˂ʹ ˍˇˎ ˁʰˍʰ˂ʺʴˇˎ˄ ˋʶ ʰʽ˔˃ʹˊʷˌ ʱˁˊʶˌΦ  

  

ɲʽʰʲʺˍʶˌ   

  

https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CF%8C
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CF%8C
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CF%8C
https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CF%84%CE%B1%CE%BB%CE%BB%CE%BF
https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CF%84%CE%B1%CE%BB%CE%BB%CE%BF
https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CF%84%CE%B1%CE%BB%CE%BB%CE%BF
https://el.wikipedia.org/wiki/%CE%9E%CF%8D%CE%BB%CE%BF
https://el.wikipedia.org/wiki/%CE%9E%CF%8D%CE%BB%CE%BF
https://el.wikipedia.org/wiki/%CE%9E%CF%8D%CE%BB%CE%BF
https://el.wikipedia.org/w/index.php?title=%CE%91%CE%B9%CF%87%CE%BC%CE%AE&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%91%CE%B9%CF%87%CE%BC%CE%AE&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%9A%CE%BF%CF%87%CE%BB%CE%AF%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%9A%CE%BF%CF%87%CE%BB%CE%AF%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%9A%CE%BF%CF%87%CE%BB%CE%AF%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%91%CE%BA%CF%84%CE%AF%CE%BD%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CE%BA%CF%84%CE%AF%CE%BD%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CE%BA%CF%84%CE%AF%CE%BD%CE%B1
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ɱʽʰ ˍʹ˄ ˃ʷˍˊʹˋʹ ʰˉˇˋˍʱˋʶ˖˄Σ ʰˊˁʶʾ ˄ʰ ˉˊˇˋʰˊ˃ˇˋˍʶʾ ˇ ʵʽʰʲʺˍʹˌ ˋʶ ʷ˄ʰ 

ʶˉʽʻˎ˃ʹˍˈ ʱ˄ˇʽʴ˃ʰ ˍ˖˄ ˋˁʶ˂˗˄ ˍˇˎΣ ʵʽʱˋˍʹ˃ʰ ˃ ʺˁˇˎˌΦ ɶ ˃ʷˍˊʹˋʹ ʴʾ˄ʶˍʰʽ ʰˁˇˎ˃ˉ˗˄ˍʰˌ 

ʶ˄ʰ˂˂ʱ˅ ˍʽˌ ʰʽ˔˃ʷˌΣ ʶˉʾ ˍʹˌ ʵʽʶˏʻˎ˄ˋʹˌ ˉˇˎ ʷ˔ʶʽ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ˔ʰˊʰ˔ʻʶʾ ˃ʶ ˍˇ˄ ˁʰ˄ˈ˄ʰΣ 

˗ˋˉˇˎ ˄ʰ ˁʰ˂ˎ˒ʻʶʾ ʹ ˃ʶˍˊˇˏ˃ʶ˄ʹ ʰˉˈˋˍʰˋʹΦ ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ʶˉʾ ˍˇ 

ʵʽʱˋˍʹ˃ʰ ˃ʺˁˇˎˌΣ ˉˊˇˋˍʽʻʷ˃ʶ˄ʹˌ ˍʹˌ ˍʶ˂ʶˎˍʰʾʰˌ ˎˉˇ˂ʶʽˉˈ˃ʶ˄ʹˌ ʵʾ˄ʶʽ ˍʹ˄ ʰˉˈˋˍʰˋʹΦ   

ɳˉʽˉ˂ʷˇ˄ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˃ʶ ˃ʽʰ ˃ʷˍˊʹˋʹ ˃ʶ ˍˇ˄ ʵʽʰʲʺˍʹ 

˃ʶˍˊ˗˄ˍʰˌ ʰˊ˔ʽˁʱ ʷ˄ʰ ˉˊˈˍˎˉˇ ˍʶ˃ʱ˔ʽˇ ˁʰʽ ˄ʰ ˍʽˌ ˋˎʴˁˊʾ˄ˇˎ˃ʶ  ˃ʶ ˍˇ ˍʶ˃ʱ˔ʽˇ ˉˊˇˌ 

˃ʷˍˊʹˋʹ ˁʰʽ ˋˎʴ˔ˊˈ˄˖ˌ ˄ʰ ˉʱˊˇˎ˃ʶ ˁʰʽ ʷ˄ʰ ʰˉˇˍʷ˂ʶˋ˃ʰ ˖ˌ ˉˊˇˌ ˍˇ ˃ʷʴʶʻˈˌ ˍˇˎˌ ˃ʶ 

ˍʹ˄ ʲˇʺʻʶʽʰ ʶ˄ˈˌ ˃ʶˍˊʹˍʽˁˇˏ ˁʰ˄ˈ˄ʰΦ  

  

3.2.7 ɶ˂ʶˁˍˊˇ˃ʹ˔ʰ˄ʽˁʱ ˁʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˈˊʴʰ˄ʰ ˋˎʴˁˊʽˍʽˁ˗˄ ˃ʶˍˊʺˋʶ˖˄  

  

ʆʰ ʹ˂ʶˁˍˊˇ˃ʹ˔ʰ˄ʽˁʱ ˁʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˈˊʴʰ˄ʰ ˃ʷˍˊʹˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˈˉ˖ˌ 

ˁʰʽ ˍʰ ˃ʹ˔ʰ˄ʽˁʱ ˈˊʴʰ˄ʰΦ ɶ  ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎˌ ʵʶ ˋˍʹˊʾʸʶˍʰʽ ˋʶ ˃ʹ˔ʰ˄ˇ˂ˇʴʽˁˇˏˌ 

˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ʰ˂˂ʱ ˋʶ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁʷˌ ʵʽʰˍʱ˅ʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ˉˊˇˁʰ˂ˇˏ˄ ˃ʶˍʰʲˇ˂ʺ ˍˇˎ 

ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ʺ ˍʹˌ ˍʱˋʹˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ˃ʶˍʰˍˈˉʽˋʹ ˍˇˎ ʶˉʰ˒ʷʰΦ ɶ ʰ˅ˇ˄ʽˁʺ 

˃ʶˍʰˍˈˉʽˋʹ ˍˇˎ ʶˉʰ˒ʷʰ ˃ʶˍʰˍˊʷˉʶʽ ˍʹ˄ ʴˊʰ˃˃ʽˁʺ ˃ʶˍʰˍˈˉʽˋʹ ˋʶ ʹ˂ʶˁˍˊʽˁˈ ˋʺ˃ʰ ˃ʶ ˍʹ 

ʲˇʺʻʶʽʰ ʶ˄ˈˌ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍʺ ʴˊʰ˃˃ʽˁ˗˄ ʵʽʰ˒ˇˊʽˁ˗˄ ˃ʶˍʰʲˇ˂˗˄Φ ʆˇ ˋʺ˃ʰ ʰˎˍˈ ˋˍʹ˄ 

ˋˎ˄ʷ˔ʶʽʰ ʶ˄ʽˋ˔ˏʶˍʰʽ ˃ʷˋ˖ ʶ˄ˈˌ ʶ˄ʽˋ˔ˎˍʺ ˁʰʽ ˃ʶˍʰˍˊʷˉʶˍʰʽ ʰˉˈ ʰ˄ʰ˂ˇʴʽˁˈ ˋʶ ˕ʹ˒ʽʰˁˈ 

˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰʴ˄˖ˋˍʶʾ ˋʶ ˃ʽʰ ˇʻˈ˄ʹ ˎʴˊ˗˄ ˁˊˎˋˍʱ˂˂˖˄Φ   

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˉʰˊʰʵˇˋʽʰˁʱ ˈˊʴʰ˄ʰ ˍʰ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˈˊʴʰ˄ʰ ˃ʰˌ ˉʰˊʷ˔ˇˎ˄  

ʶˎʰ˄ʱʴ˄˖ˋˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˃ʷˋ˖ ˍʹˌ ˕ʹ˒ʽʰˁʺˌ ˇʻˈ˄ʹˌ ˁʰʽ ʵˎ˄ʰˍˈˍʹˍʰ ʶ˄ʰ˂˂ʰʴʺˌ ˍ˖˄ 

˃ˇ˄ʱʵ˖˄ ˃ʷˍˊʹˋʹˌΦ ɳˉʽˉ˂ʷˇ˄ ˍʰ ʶ˄ʵʶʽˁˍʽˁʱ ˈˊʴʰ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˋˎʴˁˊʽˍʽˁʷˌ 

˃ʶˍˊʺˋʶʽˌ ˃ʺˁˇˎˌΣ ʶ˄˗ ˍʰ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˃ˉˇˊˇˏ˄ ˄ʰ ʵ˗ˋˇˎ˄ ˁʰʽ ʰˉˈ˂ˎˍʶˌ ˃ʶˍˊʺˋʶʽˌ 

˃ʺˁˇˎˌΦ ʆʷ˂ˇˌ ʷ˄ʰ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˈˊʴʰ˄ˇ ˃ˉˇˊʶʾ ʰ˄ ˋˎ˄ʵʶʻʶʾ ˃ʷˋ˖ ʶ˄ˈˌ ˁʰ˂˖ʵʾˇˎ ˃ʶ 

ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺ ˄ʰ ʲˇʹʻʺˋʶʽ ˋˍʹ˄ ʰˉˇʻʺˁʶˎˋʹ  ˍ˖˄   ˃ʶˍˊʺˋʶ˖˄ ˁʰʽ ˍʹ  

ʵʹ˃ʽˇˎˊʴʾʰ ˋˍʰˍʽˋˍʽˁ˗˄ ʵʽʰʴˊʰ˃˃ʱˍ˖˄Φ  

https://el.wikipedia.org/wiki/%CE%91%CF%80%CF%8C%CF%83%CF%84%CE%B1%CF%83%CE%B7_(%CE%B3%CE%B5%CF%89%CE%BC%CE%B5%CF%84%CF%81%CE%AF%CE%B1)
https://el.wikipedia.org/wiki/%CE%91%CF%80%CF%8C%CF%83%CF%84%CE%B1%CF%83%CE%B7_(%CE%B3%CE%B5%CF%89%CE%BC%CE%B5%CF%84%CF%81%CE%AF%CE%B1)
https://el.wikipedia.org/wiki/%CE%9C%CE%AE%CE%BA%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CE%AE%CE%BA%CE%BF%CF%82
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3.2.8 ʃ˄ʶˎ˃ʰˍʽˁʱ ʂˊʴʰ˄ʰ ʅˎʴˁˊʽˍʽˁ˗˄ ɾʶˍˊʺˋʶ˖˄  

  

ɶ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ˉ˄ʶˎ˃ʰˍʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˋˍʹˊʾʸʶˍʰʽ ˋˍʹ ˔ˊʺˋʹ ˁʰʽ ˍʹ ˃ʷˍˊʹˋʹ 

ˍˇˎ ʵʽʶˊ˔ˈ˃ʶ˄ˇˎ ˉʶˉʽʶˋ˃ʷ˄ˇˎ ʰʷˊʰΦ ʁ ˈʴˁˇˌ ˍʹˌ ˊˇʺˌ ʰʷˊʰ ˃ʷˋʰ ʰˉˈ ʷ˄ʰ˄ ʰʴ˖ʴˈ 

ˁʰʻˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ ˋˍʶ˄ˈˍʶˊʹ ʵʽʰˍˇ˃ʺ ˍˇˎΦ ɴˍˋʽΣ ˎˉˈ ˍʹ ˋˎ˄ʻʺˁʹ ˈˍʽ ʹ ˋˍʶ˄ˈˍʶˊʹ 

ʵʽʰˍˇ˃ʺ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˃ʶˍʰ˅ˏ ˍˇˎ ʰˁˊˇ˒ˎˋʾˇˎ ˁʰʽ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎΣ ˃ˉˇˊʶʾ ˄ʰ ˎˉˇ˂ˇʴʽˋˍʶʾ 

˃ʷˋ˖ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ˍˇˎ ʰʷˊʰ ʹ ʸʹˍˇˏ˃ʶ˄ʹ ʵʽʱˋˍʰˋʹΦ   

ʅˍˇˎˌ ˉ˄ʶˎ˃ʰˍʽˁˇˏˌ ˋˎʴˁˊʽˍʷˌ ʹ ˃ʷʻˇʵˇˌ ˃ʷˍˊʹˋʹˌ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ 

˃ʶˍˊˇˏ˃ʶ˄ʹ ˃ʶˍʰʲ˂ʹˍʺ ˍˇˎ ʰʷˊʰΣ ʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ˇˉˇʾʰˌ ˃ʶˍʰˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ˋˍʹ˄ 

ʰ˄ʱ˂ˇʴʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ʸʹˍˇˏ˃ʶ˄ʹˌ ʵʽʱˋˍʰˋʹˌΦ   

 ɲʽʰˍʱ˅ʶʽˌ ˃ʷˍˊʹˋʹˌ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄  ʶʾ˄ʰʽΥ  

Å ɾʶˍʰʲˇ˂ʺ ˇʴˁˇ˃ʶˍˊʽˁʺˌ ˊˇʺˌ ˍˇˎ ʰʷˊʰ  

Å ɾʶˍʰʲˇ˂ʺ ˉʾʶˋʹˌ ˃ʷˋ˖ ʰˁˊˇ˒ˎˋʾ˖˄  

Å ɾʶˍʰʲˇ˂ʺ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ˍˇˎ ʰʷˊʰ  

ɳˉʾˋʹˌ ˎˉʱˊ˔ˇˎ˄ ˈˊʴʰ˄ʰ ˎ˕ʹ˂ʺˌ ˉʾʶˋʹˌΣ ʰ˂˂ʱ ˁʰʽ ˔ʰ˃ʹ˂ʺˌ ʴʽʰ ˉʶˊʽˉˍ˗ˋʶʽˌ 

ˍʶ˃ʰ˔ʾ˖˄ ˃ʶ ˂ʶˉˍʱ ˍˇʽ˔˗˃ʰˍʰ ʰ˂˂ʱ ˁʰʽ ʰʽˋʻʹˍʺˊʶˌ ˉˇˎ ˂ʶʽˍˇˎˊʴˇˏ˄ ˔˖ˊʾˌ ˄ʰ ʷˊʻˇˎ˄ 

ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍˇ ˍʶ˃ʱ˔ʽˇΣ ˁʰʻ˗ˌ ˁʰʽ ʰʽˋʻʹˍʺˊʶˌ ʶˉʰ˒ʺˌΦ ʆʰ ˉʰˊʰˉʱ˄˖ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ʰˉˈ 

ˍˇ ʶʾʵˇˌ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ όˉΦ˔Φ ˍˊʰ˔ʽʷˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ʰˉʰʽˍˇˏ˄ ˔ˊʺˋʹ ʰʽˋʻʹˍʺˊʰˌ ʶˉʰ˒ʺˌΣ 

ʶˉʽ˒ʱ˄ʶʽʶˌ ˃ʽˁˊˈˍʶˊʶˌ ˍˇˎ ʰˁˊˇ˒ˎˋʾˇˎ ʰˉʰʽˍˇˏ˄ ʰʽˋʻʹˍʺˊʰ ʶˉʰ˒ʺˌύΦ  

ʁʽ ˉ˄ʶˎ˃ʰˍʽˁˇʾ ˋˎʴˁˊʽˍʷˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ʴʽʰ ˃ʶˍˊʺˋʶʽˌ ˇˉ˗˄Σ ˉˇ˂ˏ 

ˋˍʶ˄˗˄ ʵʽʰˁʷ˄˖˄Σ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ˄ ʷ˂ʶʴ˔ˇ ˋˎ˄ʰˊ˃ˇ˂ˇʴʹ˃ʷ˄˖˄ ˁˇ˃˃ʰˍʽ˗˄Φ ɶ ʵʽʰˁˊʽˍʽˁʺ 

ˍˇˎˌ ʽˁʰ˄ˈˍʹˍʰ ˒ʻʱ˄ʶʽ ˍʰ лΣллмƳƳΦ  
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3.2.9 ʁˉˍʽˁʱ ʂˊʴʰ˄ʰ ʅˎʴˁˊʽˍʽˁ˗˄ ɾʶˍˊʺˋʶ˖˄  

  

ʁʽ ˇˉˍʽˁˇʾ ˋˎʴˁˊʽˍʷˌ όƻǇǘƛŎŀƭ ŎƻƳǇŀǊŀǘƻǊǎύ ˇˎˋʽʰˋˍʽˁʱ ˃ʶʴʶʻˏ˄ˇˎ˄ ˍˇ ˍʶ˃ʱ˔ʽˇΣ 

˂ʶʽˍˇˎˊʴ˗˄ˍʰˌ ˖ˌ ˃ʽˁˊˇˋˁˈˉʽʰΦ ʃˊˇʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ˇʻˈ˄ʹ ˍˇ ˉʶˊʾʴˊʰ˃˃ʰ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎΦ 

ʅˍʹ˄ ˇʻˈ˄ʹΣ ʶˁˍˈˌ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌΣ ˃ˉˇˊʶʾ ˄ʰ ˎˉʱˊ˔ʶʽ ˁʰʽ ʹ ˇ˄ˇ˃ʰˋˍʽˁʺ ˃ˇˊ˒ʺ ˃ʶ ˍʽˌ 

ʰ˄ˇ˔ʷˌ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎΣ ˉˊˇˋ˒ʷˊˇ˄ˍʰˌ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʱ˃ʶˋʹˌ ˋˏʴˁˊʽˋʹˌΦ ʅˎ˄ʺʻ˖ˌ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˋˉʶʽˊ˖˃ʱˍ˖˄Σ ˇʵˇ˄ˍ˖ˍ˗˄ ˍˊˇ˔˗˄ ˁʰʽ ˁˇˉˍʽˁ˗˄ 

ʶˊʴʰ˂ʶʾ˖˄ ˃ˇˊ˒ʺˌΦ  

3.2.10 ɾʹ˔ʰ˄ʷˌ ɾʷˍˊʹˋʹˌ ʅˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ /aa  

  

ʁʽ ɾʹ˔ʰ˄ʷˌ ɾʷˍˊʹˋʹˌ ʅˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ όɾɾʅύ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ 

ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˃ʶˍˊʺˋʶ˖˄ ˋʶ ʶˉʾˉʶʵˇ ˃ʶʴʱ˂ʹˌ ʰˁˊʾʲʶʽʰˌΣ ˔ʽ˂ʽˇˋˍˈ ˍˇˎ ˔ʽ˂ʽˇˋˍˇˏΣ ˁʰʽ 

ʷ˔ˇˎ˄ ˁʰʻʽʶˊ˖ʻʶʾ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˖ˌ ˍˇ ʲʰˋʽˁˈˍʶˊˇ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄ 

ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʰˎˍ˗˄ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Φ ɶ ɾɾʅ ˋˎ˄ʰ˄ˍʽˇˏ˄ˍʰʽ ˁʰˍʱ ˁˈˊˇ˄ ˋˍˇ˄ 

ˉˇʽˇˍʽˁˈ ʷ˂ʶʴ˔ˇ ˈˋˇ ˁʰʽ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈΦ ɶ ˁʰʻʽʷˊ˖ˋʺ ˍˇˎˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˋˎ˃ʲʰˍʽˁʱ 

ˈˊʴʰ˄ʰ ˃ʷˍˊʹˋʹˌ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ˉˇ˂ˏ ˃ʶʴʱ˂ʹ ʰˁˊʾʲʶʽʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Σ ˈˉ˖ˌ 

ʰ˄ʰ˒ʷˊʰ˃ʶ ˉʰˊʰˉʱ˄˖Σ ˋˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʱ ˍˇˎˌ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˄ ˋˏ˄ʻʶˍʶˌ 

˃ʶˍˊʺˋʶʽˌ ˋʶ ʵˏˇ ʺ ˁʰʽ ˍˊʶʾˌ ʵʽʰˋˍʱˋʶʽˌΣ  ˈˉ˖ˌ ˇ˃ˇʰ˅ˇ˄ʽˁˈˍʹˍʰΣ ʶˉʽˉʶʵˈˍʹˍʰ 

ˉʰˊʰ˂˂ʹ˂ʾʰΣ ˁʰʻʶˍˈˍʹˍʰ ˁΦʰ ˁʰʽ ˍʷ˂ˇˌ ˋˍʹ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˃ʶʾ˖ˋʹ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ 

ˋ˒ʱ˂˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍʹˌ ˃ʷˍˊʹˋʹˌΦ  

  

 

3.2.10.1ʆˏˉˇʽ ɾʶˍˊʹˍʽˁ˗˄ ɾʹ˔ʰ˄˗˄  

ʇˉʱˊ˔ˇˎ˄ ʰˊˁʶˍˇʾ ˍˏˉˇʽ ɾɾʅ ˃ʶ ˁˇʽ˄ˈ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˈ˃˖ˌ ˈ˂˖˄ ʶʾ˄ʰʽ ˍʹ 

ʵˎ˄ʰˍˈˍʹˍʱ ˍˇˎˌ ʴʽʰ ˃ʷˍˊʹˋʹ ˁʰʽ ˋˍˇˎˌ ˍˊʶʾˌ ʱ˅ˇ˄ʶˌΦ ɮˊ˔ʽˁʱ ʻʰ ˁʱ˄ˇˎ˃ʶ ʷ˄ʰ 

ʵʽʰ˔˖ˊʽˋ˃ˈ ˍ˖˄ ɾʹ˔ʰ˄˗˄ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˁʾ˄ʹˋʺˌ ˍˇˎˌΥ  
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Å ɼʽ˄ʹˍʺˌ ˍˊʱˉʶʸʰˌ ˁʰʽ ˋˍʺ˂ʹˌ ˋˍʹ˄ ˇˉˇʾʰ ˇ ʱ˅ˇ˄ʰˌ ˍˇˎ ʲˊʰ˔ʾˇ˄ʰ ʷ˔ʶʽ ˍʹ˄ 

ʵˎ˄ʰˍˈˍʹˍʰ ˁʾ˄ʹˋʹˌ ˖ˌ ˉˊˇˌ ˍˇ˄ ʱ˅ˇ˄ʰ ɵΦ ʁ ʰʽˋʻʹˍʺˊʰˌ ˋˍʹˊʾʸʶˍʰʽ ˋʶ 

ʲˊʰ˔ʾˇ˄ʰΣ ˇ ˇˉˇʾˇˌ ˁʽ˄ʶʾˍʰʽ ˁʰˍʱ ˍˇ˄ ʱ˅ˇ˄ʰ ¸ ˁʰʽ ʹ ˍˊʱˉʶʸʰ ˁʽ˄ʶʾˍʰʽ ˖ˌ 

ˉˊˇˌ ˍˇ˄ ʱ˅ˇ˄ʰ ʋΦ ʅʶ ʰˎˍˈ˄ ˍˇ˄ ˍˏˉˇ ˃ʹ˔ʰ˄ʺˌ ʷ˔ˇˎ˃ʶ  ʶˏˁˇ˂ʹ ˉˊˈˋʲʰˋʹ 

ˋˍʹ˄ ˉʶˊʽˇ˔ʺΣ ˈˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʹ ˃ʷˍˊʹˋʹ ˁʰʽ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ 

˃ʷˍˊʹˋʹˌ ʶ˅ʰˊˍʹ˃ʱˍ˖˄ ˃ʶʴʱ˂ˇˎ ˈʴˁˇˎΦ  

Å ɼʽ˄ʹˍʺˌ ʴʷ˒ˎˊʰˌ ˉˇˎ ʷ˔ʶʽ ˇˊʽʸˈ˄ˍʽʰ ʴʷ˒ˎˊʰ ˉˇˎ ˁʽ˄ʶʾˍʰʽ ˋˍˇ˄ ʱ˅ˇ˄ʰ ʋ ˁʰʽ 

ʷ˔ʶʽ ˁʱʻʶˍʹ ʵˇˁˈ ˃ʶ ʵˎ˄ʰˍˈˍʹˍʰ ˁʾ˄ʹˋʹˌ ˋˍˇˎˌ ʱ˅ˇ˄ʶˌ ¸-½Φ ʁ 

ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇˌ ʶˉʰ˒ʷʰˌ-ʰʽˋʻʹˍʺˊʰˌ ʶʾ˄ʰʽ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇˌ ˋˍˇ ˁʱˍ˖ 

˃ʷˊˇˌ ˍʹˌ ʵˇˁˇˏΦ  

Å ʅˍʰʻʶˊʺˌ ˋˍʺ˂ʹˌΣ ʹ ˇˉˇʾʰ ʷ˔ʶʽ ˉˇ˂˂ʱ ˁˇʽ˄ʱ ˃ʶ ˍʹ˄ ˁʽ˄ʹˍʺ ˍˊʱˉʶʸʰˌ ˃ʶ ˍʹ˄ 

ʵʽʰ˒ˇˊʱ ˍʹˌ ˄ʰ ʶʾ˄ʰʽ ̀ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍʹˌ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋˍʽʲʰˊʺ ˁʰʽ 

˃ʶ ˃ʶʴʱ˂ʹ ʰˁˊʾʲʶʽʰΦ  

Å ɼʽ˄ʹˍʺˌ ˋˍʺ˂ʹˌ ˁʰʽ ʲˊʰ˔ʾˇ˄ʰΣ ˈˉˇˎ ˒ʷˊʶʽ ˁʽ˄ʹˍˈ ʲˊʰ˔ʾˇ˄ʰ ˁʰʽ ˇ ʱ˅ˇ˄ʰˌ 

ˍˇˎ ʰʽˋʻʹˍʺˊʰ ʷ˔ʶʽ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍˇˎ ʱ˅ˇ˄ʰ ʋΦ  

Å ɱʶˊʰ˄ˇʴʷ˒ˎˊʰΣ ʹ ˇˉˇʾʰ ʵʶ˄ ˒ʷˊʶʽ ˍˊʱˉʶʸʰ ˁʰʽ ˍˇ ˉˊˇˌ ˃ʷˍˊʹˋʹ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˉˇʻʶˍʶʾˍʰʽ ˋˍˇ ʷʵʰ˒ˇˌΦ ʁ ʲˊʰ˔ʾˇ˄ʰˌ ʷ˔ʶʽ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ 

ˁʾ˄ʹˋʹˌ ˁʰˍʱ ˍˇ˄ ɵ ˁʰʽ ˋˍʹˊʾʸʶˍʰʽ ˋʶ ʴʶˊʰ˄ˇʴʷ˒ˎˊʰ ˉˇˎ ˁʽ˄ʶʾˍʰʽ ˖ˌ ˉˊˇˌ 

ˍˇˎˌ ʋ ˁʰʽ ¸Φ  

  

ʆʷ˂ˇˌ ʰ˄ʱ˂ˇʴʰ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˉˊʷˉʶʽ ˄ʰ ʰˉˇ˒ʰˋʾˋˇˎ˃ʶ ˍˇ˄ 

ʰʽˋʻʹˍʺˊʰ ˉˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶΦ ʁʽ  ʰʽˋʻʹˍʺˊʶˌ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ʲʰˋʽˁʷˌ 

ˁʰˍʹʴˇˊʾʶˌΥ ˋʶ ʰʽˋʻʹˍʺˊʶˌ  ʶˉʰ˒ʺˌ ˁʰʽ ˋʶ ʰʽˋʻʹˍʺˊʶˌ ˔˖ˊʾˌ ʶˉʰ˒ʺΦ  

ʁʽ ʰʽˋʻʹˍʺˊʶˌ ˃ʶ ʶˉʰ˒ʺ ʶʾ˄ʰʽ ʰˎˍˇʾ ˉˇˎ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˄ ˍʹ˄ 

˃ʷˍˊʹˋʹ ˉˊʷˉʶʽ ˄ʰ ʷˊʻˇˎ˄ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˉˊˇˌ ˃ʷˍˊʹˋʹ  ˁʰʽ ˄ʰ ʵ˗ˋˇˎ˄ ˍʽˌ 

ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΦ  

ɮ˄ʱ˂ˇʴʰ ˍʹ˄ ʶˉʰ˒ʺ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˋˍʽʴ˃ʽʰʾʰˌ ˁʰʽ ˋˎ˄ʶ˔ˇˏˌ ʶˉʰ˒ʺˌΦ ʁ 

ʰʽˋʻʹˍʺˊʰˌ ˋˍʽʴ˃ʽʰʾʰˌ ʶˉʰ˒ʺˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˊʶʽˌ  ʹ˂ʶˁˍˊˇ˄ʽˁˇˏˌ ˋˎ˄ʵʷˋ˃ˇˎˌΣ ˇʽ 

ˇˉˇʾˇʽ ʲˊʾˋˁˇ˄ˍʰʽ ˋˎ˄ʷ˔ʶʽʰ ˋʶ ʶˉʰ˒ʺ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ʂˍʰ˄ ˇ ʶˉʰ˒ʷʰˌ ʷˊ˔ʶˍʰʽ ˋʶ ʶˉʰ˒ʺ 

˃ʶ ˍˇ ˉˊˇˌ ˃ʷˍˊʹˋʹ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇΣ ˃ʽʰ ˋˎ˄ʵʶˋ˃ˇ˂ˇʴʾʰ ˔ʱ˄ʶʽ ˍʹ˄ ʶˉʰ˒ʺ ˍʹˌ ˁʰʽ ˍˈˍʶ ʹ 

˃ʹ˔ʰ˄ʺ ˁʰˍʰʴˊʱ˒ʶʽ ˍʽˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΦ  

ʁ ʰʽˋʻʹˍʺˊʰˌ ˋˎ˄ʶ˔ˇˏˌ ʶˉʰ˒ʺˌ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˂ˇʴʽˁˈΣ ʶʾ˄ʰʽ ˋʶ 

ˋˎ˄ʶ˔ʺ ʶˉʰ˒ʺ ˃ʶ ˍˇ ˉˊˇˌ ˃ʷˍˊʹˋʹ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽ ˉʰʾˊ˄ʶʽ ˃ʶˍˊʺˋʶʽˌ ʰ˄ʱ ˁʰʻˇˊʽˋ˃ʷ˄ʹ 

ʵʽʰˁˊʽˍʺ ʰˉˈˋˍʰˋʹΦ ʂˉ˖ˌ ʴʾ˄ʶˍʰʽ  ʰ˄ˍʽ˂ʹˉˍˈ ˇ ʰʽˋʻʹˍʺˊʰˌ ˋˎ˄ʶ˔ˇˏˌ ʶˉʰ˒ʺˌ ˁˊʾ˄ʶˍʰʽ 

ˁʰˍʰ˂˂ʹ˂ˈˍʶˊˇˌ ʴʽʰ ˍʹ˄ ˃ʷˍˊʹˋʹ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˃ʶ ʵˎˋˁˇ˂ˈˍʶˊʹ ʴʶ˖˃ʶˍˊʾʰ ˈˉ˖ˌ ʶˉʾˋʹˌ 

ˁʰʽ ʴʽʰ ˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˋˍˇʽ˔ʶʾ˖˄ ʴʽʰ ˋˍˇ˄ ʰ˄ˍʾˋˍˊˇ˒ˇ ˋ˔ʶʵʽʰˋ˃ˈ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ  
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ʁʽ ʰʽˋʻʹˍʺˊʶˌ ˔˖ˊʾˌ ʶˉʰ˒ʺ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˔˖ˊʾʸˇ˄ˍʰʽ ˍʹ˂ʶˇˉˍʽˁˇˏˌ ʰʽˋʻʹˍʺˊʶˌ όǾƛŘŜƻύ ˁʰʽ ˋˍˇˎˌ ʰʽˋʻʹˍʺˊʶˌ ˃ʶ 

ƭŀǎŜǊΦ ʁʽ ʰʽˋʻʹˍʺˊʶˌ ʰˎˍˇʾ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˃ʶˍˊʺˋʶ˖˄ ˃ʽˁˊ˗˄ ˁʰʽ 

ʶˏˁʰ˃ˉˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Σ ˁʰʻ˗ˌ ˎˉʱˊ˔ʶʽ ˇ ˒ˈʲˇˌ ˉʰˊʰ˃ˈˊ˒˖ˋʺˌ ˍˇˎˌ ˁʰˍʱ ˍʹ˄ 

ʶˉʰ˒ʺΦ  

ʁ ʰʽˋʻʹˍʺˊʰˌ ˃ʶ ƭŀǎŜǊ ʶˁˉʷ˃ˉʶʽ ˃ʽʰ  ʰˁˍʾ˄ʰ ˒˖ˍˈˌΣ ʹ ˇˉˇʾʰ ˘˘˔ˍˎˉʱ˘˘ ˋˍˇ ˉˊˇˌ 

˃ʷˍˊʹˋʹ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇΦ ɼʰˍʱ ˍʹ˄  ˉˊˈˋˉˍ˖ˋʹ ˍʹˌ ʰˁˍʾ˄ʰˌ ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ˍˊʽʴ˖˄ˇ˃ʶˍˊʽˁʱ 

˃ʶ ˍʹ˄ ʲˇʺʻʶʽʰ ʶ˄ˈˌ ˒ʰˁˇˏΣ ˉˇˎ ʶʾ˄ʰʽ ʶˉʱ˄˖ ˋˍˇ ʵʷˁˍʹ ˍˇˎ ʰʽˋʻʹˍʺˊʰΣ ʹ ʻʷˋʹ ˍˇˎ 

ˋʹ˃ʶʾˇˎΦ ʆˇ ˁˏˊʽˇ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ˍ˖˄ ʰʽˋʻʹˍʺˊ˖˄ ˃ʶ ƭŀǎŜǊ ʶʾ˄ʰʽ ʹ ˍʰ˔ˏˍʹˍʰ ˍˇˎˌΣ ˁʰʻ˗ˌ 

ʷ˔ˇˎ˄ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ ˃ʷ˔ˊʽ ˁʰʽ нлл ˃ʶˍˊʺˋʶʽˌ ˍˇ ʵʶˎˍʶˊˈ˂ʶˉˍˇΦ  

ʁʽ ʰʽˋʻʹˍʺˊʶˌ ˃ʶ ˁʱ˃ʶˊʰ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ˁʱ˃ʶˊʰˌΣ ʹ ˇˉˇʾʰ ˋʶ 

˃ʽʰ ˂ʺ˕ʹ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˂˂ʷ˅ʶʽ ʰˊˁʶˍʱ ˋʹ˃ʶʾʰ ˉʱ˄˖ ˋʶ ˃ʽʰ ʶʽˁˈ˄ʰΦ ɶ ʶʽˁˈ˄ʰ ʶ˄ʽˋ˔ˏʶˍʰʽ 

ˁʰʽ ˃ʶˍʰˍˊʷˉʶˍʰʽ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˃ˇˊ˒ʺ ˈˉˇˎ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˃ʶˍˊʽˇˏ˄ˍʰʽ ʰˉˈ 

˕ʹ˒ʾʵʶˌ ˍʹˌ ʹ˂ʶˁˍˊˇ˄ʽˁʺˌ ʶʽˁˈ˄ʰˌΦ   

  

3.10.2.2ɼˏˊʽˇ ˋ˗˃ʰ ɾɾʅ  

 

ʆˇ ˁˏˊʽˇ ˋ˗˃ʰ ˃ʽʰ ɾɾʅ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ˃ʷˊʹΥ  

Å ɶ ʲʱˋʹ ˃ʹ˔ʰ˄ʺˌΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ʹ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ʰˉˈ 

˔ʱ˂ˎʲʰΣ ˁʰʽ ˉʱ˄˖ ˋʶ ʰˎˍʺ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˁ˂ʾ˃ʰˁʶˌ ˃ʷˍˊʹˋʹˌΣ ˍˇ ˋˏˋˍʹ˃ʰ 

ˁʾ˄ʹˋʹˌΦ ʃʱ˄˖ ˋʶ ʰˎˍʺ ˍˇˉˇʻʶˍʶʾˍʰʽ ʹ ˍˊʱˉʶʸʰ ˃ʷˍˊʹˋʹˌ  

Å ɶ ˍˊʱˉʶʸʰ ˃ʷˍˊʹˋʹˌΣ ʹ ˇˉˇʾʰ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇˎˌ ˃ˇ˔˂ˇˏˌ ˁʽ˄ʶʾˍʰʽ ˁʰˍʱ ˍˇˎˌ 

ʱ˅ˇ˄ʶˌ ʋ-¸Φ ɶ ˍˊʱˉʶʸʰ ˃ʷˍˊʹˋʹˌ ˁʰˍʰˋˁʶˎʰʸˈˍʰ˄ ˁʰʽ ʰˎˍʺ ʰˊ˔ʽˁʱ ʰˉˈ 

˔ʱ˂ˎʲʰ ʰ˂˂ʱ ˂ˈʴˇ ˍʹˌ ˒ʻˇˊʱˌ ˉˇˎ ʶʾ˔ʶ ˃ʶ ˍʹ˄ ʶˉʰ˒ʺ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ 

ˉˊˇˌ ˃ʷˍˊʹˋʹΣ ʰ˂˂ʱ ˁʰʽ ˍʽˌ ˇ˅ʶʾʵ˖ˋʹˌ ˍ˖˄ ˃ʶˍʱ˂˂˖˄ ˉˊˇˍʽ˃ʺʻʹˁʶ ˍʶ˂ʽˁʱ 

ʹ ˔ˊʺˋʹ ˍˇˎ ʴˊʰ˄ʾˍʹΦ  

Å ɶ ̀ˍʺ˂ʹκ ʴʷ˒ˎˊʰκ ʽˁˊʾ˖˃ʰΣ ʹ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʶʾˍʶ ˁʽ˄ʹˍʺ ʶʾˍʶ 

ʰˁʾ˄ʹˍʹ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˍˏˉˇ ˍʹˌ ˃ʹ˔ʰ˄ʺˌΦ ɶ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʱ ˍˇˎˌ ʶʾ˄ʰʽ ʹ 

ʾʵʽʰ ˁʰʽ ʵʽʰ˒ʷˊˇˎ˄ ˖ˌ ˉˊˇˌ ˍʹˌ ˁʰˍʰˋˁʶˎʺ ˍˇˎˌΦ ʃʱ˄˖ ˍˇˎˌ ʶʾ˄ʰʽ 

ˋˍʹˊʽʴ˃ʷ˄ˇˌ ˇ ʲˊʰ˔ʾˇ˄ʰˌΦ  

Å ʁ ʲˊʰ˔ʾˇ˄ʰˌΣ ˇ ˇˉˇʾˇˌ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇˌ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ʰˉˈ 

ˁˊʱ˃ʰˍʰ ʰ˂ˇˎ˃ʽ˄ʾˇˎ ʶʾˍʶ ʰˉˈ ˁʶˊʰ˃ʽˁʱ ˎ˂ʽˁʱΦ ʁ ʲˊʰ˔ʾˇ˄ʰˌ ˃ˉˇˊʶʾ ˄ʰ 

ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˌ ʶʾˍʶ ˁʱʻʶˍʰ ʶʾˍʶ ˇˊʽʸˈ˄ˍʽʰ ˁʰʽ ˋˍʹ˄ ʱˁˊʹ ˍˇˎ 

ˍˇˉˇʻʶˍʶʾˍʰʽ ʹ ˁʶ˒ʰ˂ʺ ˍˇˎ ʰʽˋʻʹˍʺˊʰΦ  
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3.2.10.3 ɮˊ˔ʺ ɽʶʽˍˇˎˊʴʾʰˌ  

 

ɶ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ɾɾʅ ˋˍʹˊʾʸʶˍʰʽ ˋˍˇ˄ ʶˎʰʾˋʻʹˍˇ ʶˉʰ˒ʷʰΣ ˇ ˇˉˇʾˇˌ ʵʽʰˍˊʷ˔ʶʽ 

ˈ˂ʹ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˉˊˇˌ ˃ʷˍˊʹˋʹ Φ ɱʽʰ ˁʱʻʶ ʶˉʰ˒ʺ ˍˇˎ ʰʽˋʻʹˍʺˊʰ ˃ʶ ˍˇ 

ˉˊˇˌ ˃ʷˍˊʹˋʹ ˍʶ˃ʱ˔ʽˇ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ ˋˏˋˍʹ˃ʰ ˇʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇˎ ˋʹ˃ʶʾˇˎ ˖ˌ 

ˉˊˇˌ ˍˇ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌΦ ɶ ˃ʶˍʰˍˈˉʽˋʹ ˍʹˌ ʲʱˋʹˌ ˍˇˎ ʰʽˋʻʹˍʺˊʰ ˖ˌ ˉˊˇˌ ˍˇ ˋˏˋˍʹ˃ʰ 

ʰ˄ʰ˒ˇˊʱˌ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ˃ʽʰ ˃ʶˍʰʲˇ˂ʺ ˍʱˋʹˌΦ ɶ ˃ʶˍʰʲˇ˂ʺ ʰˏˍʹ ˍʹˌ ˍʱˋʹˌ ˃ʶˍʰˍˊʷˉʶˍʰʽ 

ˋʶ ˕ʹ˒ʽʰˁˈ ˋʺ˃ʰ ˃ʷˋ˖ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ ˋˏˋˍʹ˃ʰ ˁʰʽ ˃ʶ 

ˍʹ˄ ʲˇʺʻʶʽʰ ˁʰˍʱ˂˂ʹ˂ˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ ʴʾ˄ʶˍʰʽ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ʰˎˍ˗˄ ˋˍˇ ˔˗ˊˇΦ 

ʁʽ ɾɾʅ ʶʾ˄ʰʽ ˋˎ˄ʵʶʵʶ˃ʷ˄ʶˌ ˃ʶ ʹ˂ʶˁˍˊˇ˄ʽˁˇˏˌ ˎˉˇ˂ˇʴʽˋˍʷˌ ˉˇˎ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ 

ˁʰˍʱ˂˂ʹ˂ˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ ˂ʰ˃ʲʱ˄ˇˎ˄Σ ʰ˄ʰ˂ˏˇˎ˄ ˁʰʽ ʶˉʶ˅ʶˊʴʱʸˇ˄ˍʰʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ 

˃ʶˍˊʺˋʶ˖˄Φ ɶ ˃ʶˍʰˁʾ˄ʹˋʹ ˍˇˎ ʰʽˋʻʹˍʺˊʰ ʰˉˈ ˍʹ˄ ˃ʾʰ ʻʷˋʹ ˋˍʹ˄ ʱ˂˂ʹ ʴʾ˄ʶˍʰʽ ʰˎˍˈ˃ʰˍʰ 

ʰ˄ʱ˂ˇʴʰ ˍˇ˄ ʰ˂ʴˈˊʽʻ˃ˈ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʹ ˁʱʻʶ ˃ʹ˔ʰ˄ʺΦ ʃˊʽ˄ ʰˁˊʽʲ˗ˌ ʰˉˈ ˍʹ˄ ˋˍʽʴ˃ʺ 

ˉˇˎ ˇ ʰʽˋʻʹˍʺˊʰˌ ʰˁˇˎ˃ˉʱ ˍˇ ˋʹ˃ʶʾˇ ˃ʷˍˊʹˋʹˌΣ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˋʺ˃ʰ  ˃ʶ ʲʱˋʹ ˍˇ ˇˉˇʾˇ 

ʵʽʰˁˈˉˍʶˍʰʽ ʹ ˁʾ˄ʹˋʹ ˍˇˎ ʰʽˋʻʹˍʺˊʰ ˋˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈΦ ʆʰˎˍˈ˔ˊˇ˄ˇ ˃ ʶˍʰ˒ʷˊʶˍʰʽ ˍˇ ˋʺ˃ʰ 

ʰˎˍˈ ˃ʷˋ˖ ˍʹˌ ˃ˇ˄ʱʵʰˌ ʶ˂ʷʴ˔ˇˎΣ ˋˍˇ ˃ʶˍˊʹˍʽˁˈ ˋˏˋˍʹ˃ʰ ʻʷˋʹˌ ˍʹˌ ˃ʹ˔ʰ˄ʺˌ ˈˉˇˎ 

ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ʹ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˋˍˇ ˋʹ˃ʶʾˇ ˃ʷˍˊʹˋʹˌΦ ʆʷ˂ˇˌ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʱ 

˃ʶˍʰ˒ʷˊˇ˄ˍʰʽ ˋˍˇ˄ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺ ˁʰʽ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˍʰ ˉˇʽˇˍʽˁʱ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΦ  

ʁ ˇˉˍʽˁˈˌ ʰʽˋʻʹˍʺˊʰˌ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱ ˇ ˇˉˇʾˇˌ ˈˉ˖ˌ ʷ˔ˇˎ˃ʶ ʰ˄ʰ˒ʷˊʶʽ 

ˉʰˊʰˉʱ˄˖ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ˁʱ˃ʶˊʰˌΦ ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˄ʰ ˉ˂ʺʻˇˌ ˒ʰˁ˗˄ 

˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ˉʶˊ˄ʱ ˍˇ ˒˖ˌ ˁʰʽ ʶˋˍʽʱʸʶʽ ˋʶ ˃ʽʰ ˋˎˋˍˇʽ˔ʾʰ //5 ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ 

ˋˎˋˍˇʽ˔ʾʰ ˒˖ˍˇʶˎʰʾˋʻʹˍ˖˄ ǇƛȄŜƭΦ ɾʷˋ˖ ˍ˖˄ //5 ˃ʶˍʰˍˊʷˉʶˍʰʽ ˋʶ ʹ˂ʶˁˍˊʽˁʺ ˍʱˋʹΣ ˁʰʽ 

ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˋʶ ˕ʹ˒ʽʰˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ˃ʷˋ˖ ˍ˖˄ ˁʰˍʱ˂˂ʹ˂˖˄ ˃ʹ˔ʰ˄ʹ˃ʱˍ˖˄Σ ʹ ˍʽ˃ʺ ˍʹˌ 

ʷ˄ˍʰˋʹˌ ˍˇˎ ˒˖ˍˈˌ ʰˉˈ ˁʱʻʶ ǇƛȄŜƭ  ˉˇˎ ʶʾ˔ʰ˃ʶ ʰˊ˔ʽˁʱΦ ɶ ˉʰˊʰˉʱ˄˖ ʵʽʰʵʽˁʰˋʾʰ 

ˇ˄ˇ˃ʱʸʶˍʰʽ ɼ˂ʾ˃ʰˁʰ ɳˉʽˉʷʵ˖˄ ɱˁˊʽΦ  
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ʆ̌  ˂ˇʴʽˋ˃ʽˁˈ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ʱˁˊʹ ˍˇˎ ˋ˔ʺ˃ʰˍˇˌ ˍˇˎ ʵˇˁʽ˃ʾˇˎ ˉˊˇˋˉʰʻ˗˄ˍʰˌ ˄ʰ 

ʶ˄ˍˇˉʾˋʶʽ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˈˉˇˎ ʴʾ˄ʶˍʰʽ ʹ ʰ˂˂ʰʴʺ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍˇˎ ʴˁˊʽΦ ʆʷ˂ˇˌ ˃ʶˍʰˍˊʷˉʶʽ ˍʽˌ 

ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ʰˉˈ ˍˇ ˋˏˋˍʹ˃ʰ //5 ˋˍˇ ˋˏˋˍʹ˃ʰ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˍʹˌ 

˃ʹ˔ʰ˄ʺˌ ˁʰʽ ˃ʶ ˍʹ˄ ʷ˄˖ˋʹ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˒ˍʽʱ˔˄ˇˎ˃ʶ ˍˇ ˉʶˊʾʴˊʰ˃˃ʰ ˍˇˎ ʵˇˁʽ˃ʾˇˎΦ  
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4. ɜʀʉʅʆʗ ɾʅɻ ʐʂʉ ʀʐɻʅʍʚɻ $/-53  
 

4.1 ʅˏ˄ˍˇ˃ˇ ʽˋˍˇˊʽˁˈ ˍʹˌ ʶˍʰʽˊʶʾʰˌ   
 

 ɶ ʶˍʰʽˊʶʾʰΣ ʽʵˊˎˍʺˌ ˍʹˌ ˇˉˇʾʰˌ ˎˉʺˊ˅ʶ ˇ ɱʽʱ˄˄ʹˌ ɰʰˋʽ˂ʶʾˇˎ ɼˇˎ˄ʷ˂ʹˌ  ˅ ʶˁʾ˄ʹˋʶ ˋʰ˄ ˃ʽʰ 

˃ʽˁˊʺ ˇʽˁˇˍʶ˔˄ʾʰΣ ʹ ˇˉˇʾʰ ʶʽʵʽˁʶˎˈˍʰ˄ ˋˍʽˌ ˃ʶˍʰ˂˂ʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌΦ ɾʷˋʰ ˋʶ ˋˏ˄ˍˇ˃ˇ 

˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ  ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʹ ˉˊ˗ˍʹ ˃ʽˁˊʺ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˁʰˍʰˋˁʶˎʺˌ ˃ʶˍʰ˂˂ʽˁ˗˄ 

ʶ˅ʰˊˍʹ˃ʱˍ˖˄Φ ɮˉˈ ˍˇ мфон ˁʰʽ ˃ʶˍʱ ˍʹ˄ ʶˍʰʽˊʶʾʰ ʰ˄ʷ˂ʰʲʰ˄  ˇʽ ˎʽˇʾ ˍˇˎ ʽʵˊˎˍʺ ˁʰʽ ʹ 

ʶˍʰʽˊʶʾʰ ˉˊˇˋʰ˄ʰˍˇ˂ʾˋˍʹˁʶ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ ʶʽʵ˗˄ ˈˉ˖ˌΣ ˔ʰ˂ˁʱʵʶˌΣ ʹ˃ʽˁˏˁ˂ʽʰΣ ˉˈˊˉʶˌΣ 

ˋˏˊˍʶˌΣ ˔ʶˊˇˏ˂ʽʰΣ ˁ˂ʶʽʵʰˊʽʷˌ ˃ˉʰˇˏ˂˖˄Φ ʆˇ мфрм ˁʰˍʰˋˁʶˎʱʸʶˍʰʽ ˍʹ˄ ˉˊ˗ˍʹ ʶ˂˂ʹ˄ʽˁʺ 

ˁ˂ʶʽʵʰˊʽʱ ˃ʶ ˍʹ˄ ˇ˄ˇ˃ʰˋʾʰ tƛŎŎƻƭƻΦ ʃʰˊʱ˂˂ʹ˂ʰ  ʹ ʶˍʰʽˊʶʾʰ ˋˎ˄ʶ˔ʾʸʶʽ ˍʹ˄ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ 

ˍʹˌ ˉʰˊˇˎˋʾʰ ˁʰʽ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʵʶˁʰʶˍʾʶˌΣ ʶ˄˗ ˋˍʹ ʵʶˁʰʶˍʾʰ ˍˇˎ Ωсл ˉʰˊˇˎˋʾʰˋʶ ˋˍʹ˄ 

ɳ˂˂ʹ˄ʽˁʺ ʰʴˇˊʱ ˍʽˌ ˉˊ˗ˍʶˌ ˁ˂ʶʽʵʰˊʽʷˌ ʰˋ˒ʰ˂ʶʾʰˌΦ ʆˇ мфууΣ ʹ ʶˍʰʽˊʶʾʰ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʶ 

ˋʹ˃ʰ˄ˍʽˁˈ ˏ˕ˇˌ ʶˉʶ˄ʵˏˋʶ˖˄ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍˇˎ ˁˎ˂ʾ˄ʵˊˇˎ ˎ˕ʹ˂ʺˌ ʰˋ˒ʱ˂ʶʽʰˌ 

ΨΩtwh¢hbΩΩΣ ˇ ˇˉˇʾˇˌ ˋʹ˃ʶʾ˖ˋʶ ˃ʶʴʱ˂ʹ ʶˉʽˍˎ˔ʾʰ ˍˈˋˇ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˈˋˇ ˁʰʽ ˋˍˇ 

ʶ˅˖ˍʶˊʽˁˈΦ ʆˇ мффлΣ ʹ 5ha¦{ ʶˉʽ˂ʷ˔ʻʹˁʶ ʰˉˈ ˍʹ˄ ˉʰʴˁˇˋ˃ʾ˖ˌ ʴ˄˖ˋˍʺ ʶˍʰʽˊʶʾʰ 

ˎˉˇ˂ˇʴʽˋˍ˗˄ ɹɰɾΣ ʴʽʰ ˄ʰ ʰ˄ʰˉˍˏ˅ʶʽ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˃ʽʰˌ ˄ʷˇˎ ˍˏˉˇˎ ʶˎʷ˂ʽˁˍʹˌ ʲʱˋʹˌ ʴʽʰ 

ˍˇ˄ ʶ˒ˇʵʽʰˋ˃ˈ ˍ˖˄ ˇʻˇ˄˗˄ ˍ˖˄ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ˎˉˇ˂ˇʴʽˋˍ˗˄ ˍʹˌΣ ˇʽ ˇˉˇʾˇʽ ˉʰˊʱʴˇ˄ˍʰ˄ 

ˋˍʹ ɾʶʴʱ˂ʹ ɰˊʶˍʰ˄ʾʰΦ ʁ ˋˍˈ˔ˇˌ ʶˉʽˍʶˏ˔ʻʹˁʶ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˉˊˇ˖ʻʹʻˇˏ˄ ʰˉˈ ˍʹ˄ 

ʶˍʰʽˊʶʾʰ ʶˁʰˍˇ˄ˍʱʵʶˌ ˔ʽ˂ʽʱʵʶˌ ˁˇ˃˃ʱˍʽʰ ʰˉˈ ˍʰ ˉˊˇʿˈ˄ˍʰ ʰˎˍʱ ˉˊˇˌ ˈ˂ʹ ˍʹ˄ ɳˎˊ˗ˉʹΣ 

˃ʶ ʶˎʻˏ˄ʹ ˍʺˊʹˋʹˌ ˍ˖˄ ʰˎˋˍʹˊ˗˄ ˉˊˇʵʽʰʴˊʰ˒˗˄ ʰˉˈ ˍʹ˄ 5ha¦{ ˁʰʽ ˔˖ˊʾˌ ˄ʰ 

˃ʶˋˇ˂ʰʲʶʾ ʶˉʰ˄ʷ˂ʶʴ˔ˇˌ ˍˇˎˌ ʰˉˈ ˍʹ˄ ɹɰɾΦ  
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ʅʺ˃ʶˊʰ ʹ ʶˍʰʽˊʶʾʰ ʰˉˇˍʶ˂ʶʾ ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˃ˇ˄ʱʵʰ ˉʰˊʰʴ˖ʴʺˌ 

ˁ˂ʶʽʵʰˊʽ˗˄ ˋˍˇ˄ ʶ˂˂ʹ˄ʽˁˈ ˔˗ˊˇ ˁʰʽ ˁʰˍʷ˔ʶʽ ˍʹ˄ ˉˊ˗ˍʹ ʻʷˋʹ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʰʴˇˊʱ ˃ʶ 

˃ʶˊʾʵʽˇ ˉʶˊʾˉˇˎ ол҈Φ ɾʶ ˍʰ ˍ˃ʺ˃ʰˍʰ ɴˊʶˎ˄ʰˌ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʃˇʽˇˍʽˁˇˏ ɳ˂ʷʴ˔ˇˎ 

ʲʶ˂ˍʽ˗˄ʶʽ ˋˍʰʻʶˊʱ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˍʹˌΣ ˁʰ˂ˏˉˍˇ˄ˍʰˌ ˍʽˌ 

ʰˎ˅ʰ˄ˈ˃ʶ˄ʶˌ ˋʹ˃ʶˊʽ˄ʷˌ ʰ˂˂ʱ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˁʰˍʰ˄ʰ˂˖ˍʺΦ   

ʃʰˊʱʴʶʽ ˈ˂˖˄ ˍ˖˄ ˍˏˉ˖˄ ˍʽˌ ˁ˂ʶʽʵʰˊʽʷˌ ˈˉ˖ˌ ʰˉ˂ʷˌΣ ʰˋ˒ʰ˂ʶʾʰˌ ˁʰʽ ˎ˕ʹ˂ʺˌ 

ʰˋ˒ʰ˂ʶʾʰˌ ʴʽʰ ˅ˏ˂ʽ˄ʶˌΣ ʰ˂ˇˎ˃ʽ˄ʷ˄ʽʶˌ ˁʰʻ˗ˌ ˁʰʽ ˃ʶˍʰ˂˂ʽˁʷˌ ˉˈˊˍʶˌΦ ɶ ˃ʶʴʰ˂ˏˍʶˊʺ ˍʹˌ 

ʵˏ˄ʰ˃ʹ ʶʾ˄ʰʽ ˋˍˇ ˔˗ˊˇ ˍˇˎ ʰ˂ˇˎ˃ʾ˄ʽˇˎ ˁʰʽ ˋʽʵʺˊˇˎΣ ˈˉˇˎ ˍʰ ˉˊˇʿˈ˄ˍʰ ˍʹˌ ʻʶ˖ˊˇˏ˄ˍʰʽ 

ˁʰʽ˄ˇˍˈ˃ʰ ˁʰʽ ˋˎ˄ʶ˔˗ˌ ʰ˄ʰ˄ʶˇˏ˃ʶ˄ʰ Φ  

ʆʰ ˉˊˇʿˈ˄ˍʰ ˍʹˌ 5ha¦{   ˉˊˇˍʽ˃˗˄ˍʰʽ ʽʵʾ˖ˌ ʴʽʰ ˍʹ˄ ʱˊʽˋˍʹ ˁʰʽ ˋˍʰʻʶˊʺ ˉˇʽˈˍʹˍʱ 

ˍˇˎˌ ˁʰʻ˗ˌ ˁʰʽ  ʴʽʰ ˍʹ˄ ˁʰ˂ʺ ˇˊʴʱ˄˖ˋʹ ʵʽʰ˄ˇ˃ʺˌΦ ʅˍʹ˄ ˉˊˇˋˉʱʻʶʽʱ ˍʹˌ ˄ʰ 

ʶˎʻˎʴˊʰ˃˃ʾʸʶˍʰʽ ˃ʶ ˍʰ ˎ˕ʹ˂ʱ ʵʽʶʻ˄ʺ ˉˊˈˍˎˉʰ ˉˇʽˈˍʹˍʰˌΣ ʹ ʶˍʰʽˊʶʾʰ ʶ˒ʰˊ˃ˈʸʶʽ ʶʵ˗ ˁʰʽ 

˔ˊˈ˄ʽʰ ʃʽˋˍˇˉˇʽʹ˃ʷ˄ˇ ʅˏˋˍʹ˃ʰ ʃˇʽˈˍʹˍʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʶ˅ˇˉ˂ʽˋ˃ˈ ˉˇʽˇˍʽˁˇˏ 

ʶ˂ʷʴ˔ˇˎΦ ɶ ʰˉˈˁˍʹˋʹ ˉʽˋˍˇˉˇʾʹˋʹˌ L{h фллм ʴʽʰ ˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ʰˉˇˍʶ˂ʶʾ 

ˁʰʽ ˍʹ˄ ʰˉˈʵʶʽ˅ʹ ʴʽʰ ˍʹ˄ ˉˊˇˋʺ˂˖ˋʹ ˍʹˌ ʶˍʰʽˊʾʰˌ ˋˍˇ˄ ˎˉʶˏʻˎ˄ˇ ˋ˔ʶʵʽʰˋ˃ˈ ˍ˖˄ 

ˉˊˇʿˈ˄ˍ˖˄ ˍʹˌ Φ  

 ɶ ʶˍʰʽˊʶʾʰ ˉʰˊˇˎˋʽʱʸʶʽ ˃ʶʴʱ˂ʹ ˉʰˊʱʵˇˋʹ ˋˍˇ˄ ˔˗ˊˇ ˍ˖˄ ʶ˅ʰʴ˖ʴ˗˄Φ ɮˋ˔ˇ˂ʶʾˍʰʽ ˉʱ˄˖ 

ʰˉˈ ол ˔ˊˈ˄ʽʰ ˃ʶ ˋˍʰʻʶˊʺ ˉʶ˂ʰˍʶʾʰΣ ˇˊʽˋ˃ʷ˄ʰ ʵʶ ˉˊˇʿˈ˄ˍʰ ˍʹˌ ˁʰˍʷ˔ˇˎ˄ ˎ˕ʹ˂ʺ ʻʷˋʹ ˋʶ 

ʰˊˁʶˍʷˌ ˔˗ˊʶˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ ɶ ˃ʽˋʺ ˉʶˊʾˉˇˎ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˉʰˊʰʴ˖ʴʺ ˍʹˌ ʶˍʰʽˊʶʾʰˌ 

ʶ˅ʱʴʶˍʰʽΦ ɶ ʶˍʰʽˊʶʾʰ ˉʰˊʱʴʶʽ ˁʰʽ ʶ˃ˉˇˊʶˏʶˍʰʽ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍˇ ʶ˅˖ˍʶˊʽˁˈ 

ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ рлл ʶʾʵʹ ˁʰʽ ˁʰ˂ˏˉˍʶʽ ˁʱʻʶ ʰˉʰʾˍʹˋʹ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʰˋ˒ʱ˂ʶʽʰˌΣ 

ˉʰˊʷ˔ˇ˄ˍʰˌ ˋˍˇ˄ ˁʰˍʰ˄ʰ˂˖ˍʺ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶˉʽ˂ʷʴʶʽ ʰˎˍˈ ˉˇˎ ˉˊʰʴ˃ʰˍʽˁʱ 

˔ˊʶʽʱʸʶˍʰʽΣ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ˋˍʹ˄ ʰʽˋʻʹˍʽˁʺ ˁʰʽ ˋˍʽˌ ʵˎ˄ʰˍˈˍʹˍʷˌ ˍˇˎΦ ɮˉʰˋ˔ˇ˂ʶʾ 

ˉʶˊʾˉˇˎ ур ʱˍˇ˃ʰ ˔˖ˊʾˌ ˄ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ ˍˇ ˉ˂ʺʻˇˌ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˉˇˎ 

ʰˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ  ˁʰʽ ˍˇˎˌ ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ ˃ʶ ʰˎˍʺ˄ ˎˉʶˊʴˇ˂ʱʲˇˎˌΦ  
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 ɾʶ ʲʱˋʹ ˍʹ ˋˍˊʰˍʹʴʽˁʺ ʰ˄ʱˉˍˎ˅ʹˌ ˉˇˎ ʷ˔ʶʽ ˎʽˇʻʶˍʺˋʶʽΣ ʶˊʶˎ˄ʱ ˋˎ˄ʶ˔˗ˌ ˍʽˌ 

ʰ˄ʱʴˁʶˌ ˍʹˌ ɳ˂˂ʹ˄ʽˁʺˌ ˁʰʽ ˅ʷ˄ʹˌ ʰʴˇˊʱˌ ʴʽʰ ˄ʰ ʰ˄ʰˉˍˏ˅ʶʽ ˄ʷʰ ˉˊˇʿˈ˄ˍʰ ˁʰʽ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ 

ˍʰ ʺʵʹ ˎˉʱˊ˔ˇ˄ˍʰΦ ɮˎˍˈ ʶˉʽʵʽ˗ˁʶʽ ˃ʷˋʰ ʰˉˈ ˍʹ ʵʹ˃ʽˇˎˊʴʽˁʺΣ ˉˇʽˇˍʽˁʺ ˁʰʽ ˇˊʴʰ˄˖ˍʽˁʺ 

ʶˎʶ˂ʽ˅ʾʰ ˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ ˃ʷˋʰ ʰˉˈ ˍʽˌ ˉˇˋˇˍʽˁʷˌ ʰˎ˅ʺˋʶʽˌ ˉ˖˂ʺˋʶ˖˄ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ 

ˉˊˇʿˈ˄ˍ˖˄Φ ɱʽʰ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾ ʰˎˍʺ ʹ ˋˍˊʰˍʹʴʽˁʺΣ ʹ ʶˍʰʽˊʶʾʰ ˉˊˇˋʲ˂ʷˉʶʽ ˋˍʹ 

ʵʹ˃ʽˇˎˊʴʽˁʺ ˋˎ˄ʶʽˋ˒ˇˊʱ ˈ˂ˇˎ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ʵˎ˄ʰ˃ʽˁˇˏ ˍʹˌ ˁʰʽ ˍˇ˄ ˉ˂ʺˊʹ 

ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄ ˍʹˌΦ    

  

  

  

  

 4.2 ʃʰˊʰʴ˖ʴʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ ˋˍʹ 5ha¦{  
ɶ ˉʰˊʰʴ˖ʴʺ ʲˊʾˋˁʶˍʰʽ ˋʶ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ пΦллл ˍΦ ˃Φ ˁʰʽ 

˂ʶʽˍˇˎˊʴʶʾ ˃ʶ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ʶ˄ˈˌ ˃ʹ˔ʰ˄ˇʴˊʰ˒ʹ˃ʷ˄ˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ ʆʰ ˍ˃ʺ˃ʰˍʰ 

ˉʰˊʰʴ˖ʴʺˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶʾ˄ʰʽΥ ʰύ ˔ˎˍʹˊʾˇˎ Σ ʲύ ˁˇˉʺˌ- ɻ ʽʰ˃ˈˊ˒˖ˋʹˌ ʶ˅ʰˊˍʹ˃ʱˍ˖˄ 

˔ʰ˂ˎʲʵˇˍʰʽ˄ʾʰˌΣ ʴύ ʶ˄ʵʽʱ˃ʶˋ˖˄ ˒ʱˋʶ˖˄ όʵʽʰ˃ˇˊ˒˗ˋʶʽˌΣ ˋˎʴˁˇ˂˂ʺˋʶʽˌΣ ˋˎ˄ʵʷˋʶʽˌ ˁΦ˂ˉΦ 

ύΣ ʵύ ʶˉʽ˃ʶˍʰ˂˂˗ˋʶ˖ˌΣ ʶύ ˁʰˍʰˋˁʶˎʺˌ ˁˎ˂ʾ˄ʵˊ˖˄ ˎ˕ʹ˂ʺˌ ʰˋ˒ʱ˂ʶʽʰˌΣ ˋˍύ 

ˋˎ˄ʰˊ˃ˇ˂ˈʴʹˋʹˌ ˁʰʽ ˍʶ˂ʽˁˇˏ ʶ˂ʷʴ˔ˇˎΣ ʸύ ˋˎˋˁʶˎʰˋʾʰˌ ˁʰʽ ʹύ ʰˉˇʻʹˁ˗˄ ˉˊ˗ˍ˖˄ ˎ˂˗˄Σ 

ʶ˄ʵʽʱ˃ʶˋ˖˄ ˁʰʽ ʶˍˇʾ˃ˇˎ ˉˊˇʿˈ˄ˍˇˌΦ  

 ɶ ˉʰˊʰʴ˖ʴʺ ˍʹˌ ʶˍʰʽˊʶʾʰˌ 5ha¦{ ʶʾ˄ʰʽ ˇˊʴʰ˄˖˃ʷ˄ʹ ˋʶ ˇ˃ʱʵʶˌ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ˁʷ˄ˍˊʰ 

ʶˊʴʰˋʾʰˌΣ ˍʰ ˇˉˇʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾΥ  
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ɶ ʵʽʱˍʰ˅ʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˍ˃ʹ˃ʱˍ˖˄κ ʵʽʶˎʻˏ˄ˋʶ˖˄ ʷ˔ʶʽ ˋ˔ʶʵʽʰˋʻʶʾ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ 

ˋ˔ʶʵʽʰˋˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ !ǳǘƻ/ŀŘΦ ʂ˂ˇˌ ˇ ʶʽʵʽˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˃ʶ˂ʶˍʱˍʰʽ ˁʰʽ 

ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ʺ ʰˉˈ ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄ʶˌ 

ʶˍʰʽˊʶʾʶˌ ˉʱ˄ˍʰ ˃ʶ ˍʹ˄ ʶˉʾʲ˂ʶ˕ʹ ˍˇˎ ʆʶ˔˄ʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌΦ ʁʽ ˉˊ˗ˍʶˌ ˏ˂ʶˌΣ ˍʰ 

ˉʰˊʰʴˈ˃ʶ˄ʰ ʶ˅ʰˊˍʺ˃ʰˍʰ ˁʰʽ ˈ˂ʰ ˍʰ ˍʶ˂ʽˁʱ ˉˊˇʿˈ˄ˍʰ ʶ˂ʷʴ˔ˇ˄ˍʰʽ ʲʱˋʶʽ ˍ˖˄ ɳˎˊ˖ˉʰʿˁ˗˄ 

ˉˊˇˍˏˉ˖˄ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ʵˇˁʽ˃˗˄ ˍʹˌ ʶˍʰʽˊʶʾʰˌΦ ɶ ˃ˇ˄ʱʵʰ ˍˇˎ ʶˊʴˇˋˍʰˋʾˇˎ 

ˋˎ˄ʶˊʴʱʸʶˍʰʽ ˃ʶ ʶʴˁʶˁˊʽ˃ʷ˄ˇˎˌ ˁʰʽ ʾʵʽʰˌ ˒ʽ˂ˇˋˇ˒ʾʰˌ ˎˉʶˊʴˇ˂ʱʲˇˎˌΣ ˇʽ ˇˉˇʾˇʽ 

ʶ˅ˎˉʹˊʶˍˇˏ˄ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌΦ  

 ɶ 5ha¦{ ʵʽʰʻʷˍʶʽ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ˉˊˇʿˈ˄ˍ˖˄Σ ˍʰ ˇˉˇʾʰ ʵʽʰˊʻˊ˗˄ˇ˄ˍʰʽ ˋˍʽˌ 

ˉʰˊʰˁʱˍ˖ ʲʰˋʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌΥ  

Å ʃˊˇʿˈ˄ˍʰ ʴʽʰ ʰ˄ˇʽʴˈ˃ʶ˄ʶˌ ˉˈˊˍʶˌ ʰ˂ˇˎ˃ʽ˄ʾˇˎκ ˋʽʵʺˊˇˎ  

Å ʃˈ˃ˇ˂ʰ ˁʰʽ ʄˇʸʷˍʶˌ  

Å ʃˊˇʿˈ˄ˍʰ ʴʽʰ ˋˎˊˈ˃ʶ˄ʰ ˉʰˊʱʻˎˊʰ ʰ˂ˇˎ˃ʽ˄ʾˇˎ  

Å ʃˊˇʿˈ˄ˍʰ ʴʽʰ ʰ˄ˇʽʴˈ˃ʶ˄ʰ ˉʰˊʱʻˎˊʰ ʰ˂ˇˎ˃ʽ˄ʾˇˎ  

Å ɼˏ˂ʽ˄ʵˊˇʽ ʰˋ˒ʰ˂ʶʾʰˌ  

Å ʃˊˇʿˈ˄ˍʰ ˅ˏ˂ˇˎ  

Å ʆʶˍˊʱʴ˖˄ʶˌ ˁ˂ʶʽʵʰˊʽʷˌ  

Å ɶ˂ʶˁˍˊˇ˄ʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ʰˋ˒ʰ˂ʶʾʰˌ  

ʆˇ ˋˏˋˍʹ˃ʰ ˉʰˊʰʴ˖ʴʺˌ ˍʹˌ 5ha¦{ ɮΦɳΦɰΦɳΦ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ 

ˍʶ˂ʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˉˊˇˌ ʰˉˇʻʶ˃ʰˍˇˉˇʾʹˋʹ όƳŀƪŜ-to-ǎǘƻŎƪύΦ ʇˉʱˊ˔ʶʽ ʵʹ˂ʰʵʺ 
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ˁʰʻʹ˃ʶˊʽ˄ʺ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ˉʰˊʰʴ˖ʴʽˁ˗˄ ˍ˃ʹ˃ʱˍ˖˄ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ˁʰʽ 

ʰˉˇʻʺˁʶˎˋʹ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ʰˎˍ˗˄ ˋˍʹ˄ ʰˉˇʻʺˁʹ ʶˍˇʾ˃˖˄ ˍʹˌ ʶˍʰʽˊʶʾʰˌΣ ˈˉˇˎ ˍʰ 

ˉˊˇʿˈ˄ˍʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˉˊˇˌ ˉʰˊʱʵˇˋʹ ˋˍˇˎˌ ˉʶ˂ʱˍʶˌ ˍʹˌΦ ʆʰ ˍ˃ʺ˃ʰˍʰ ˍʹˌ 

ˉʰˊʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʰ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ 

ʰˎˍˈ˄ˇ˃ʰΦ ʇˉʱˊ˔ʶʽ ʰˉˈʻʶ˃ʰ ˉˊ˗ˍ˖˄ ˎ˂˗˄Σ ˁʰʻ˗ˌ ˁʰʽ  ʰˉˈʻʶ˃ʰ ʶ˄ʵʽʱ˃ʶˋ˖˄ 

ˁʰˍʶˊʴʰˋ˃ʷ˄˖˄ ˉˊˇʿˈ˄ˍ˖˄ ʰˉˈ ˈˉˇˎ ˍˊˇ˒ˇʵˇˍˇˏ˄ˍʰʽ ˍʰ ˍ˃ʺ˃ʰˍʰ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌΦ 

ɲʽʰˍʹˊʶʾˍʰʽ ʰˉˈʻʶ˃ʰ ʰˋ˒ʰ˂ʶʾʰˌ ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ ˍˊʽ˗˄ ˔ʽ˂ʽʱʵ˖˄ ˁ˖ʵʽˁ˗˄Σ ˍˇ ˇˉˇʾˇ 

ˎˉʱˊ˔ʶʽ ʵʽʰʻʷˋʽ˃ˇ ˁʰʻʹ˃ʶˊʽ˄ʱ ˋˍʹ˄ ʰˉˇʻʺˁʹ ˍʹˌ Φ ʁʽ ʰˉˇʻʺˁʶˌ ˍʹˌ όˉˊ˗ˍ˖˄ ˎ˂˗˄ 

ˁʰʽ ʶˍˇʾ˃˖˄ύ ʷ˔ˇˎ˄ ˍˎˉʽˁʺ ʵʽʱˍʰ˅ʹ ʰˉˇʻʹˁ˗˄ ˊˇʺˌ ¦Σ ʶ˄˗ ʹ ˒ʽ˂ˇˋˇ˒ʾʰ 

ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˍʹˌ ˋʶ ʰˎˍʷˌ ʶʾ˄ʰʽ CLChΣ ˈˉˇˎ ˍˇ ˉˊ˗ˍˇ ʶʽˋʰ˔ʻʷ˄ ˋˍʹ˄ 

ʰˉˇʻʺˁʹ ʶʾ˄ʰʽ ˍˇ ˉˊ˗ˍˇ ˉˇˎ ʶ˅ʱʴʶˍʰʽΦ ʆʷ˂ˇˌ ˇʽ ʰˉˇʻʺˁʶˌ ˍʹˌ ʶʾ˄ʰʽ 

ʵʽʰ˃ˇˊ˒˖˃ʷ˄ʶˌ ˃ʶ ˁ˂ʰˋˋʽˁʱ ˊʱ˒ʽʰ ˉʰ˂ʶˍ˗˄ ōŀŎƪ-to-ōŀŎƪ ˃ʶ ˇˊʴʱ˄˖ˋʹ ʰ˄ʱ 

ˁ˖ʵʽˁˈ ˉˊˇʿˈ˄ˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʶ ʶˉʱ˂˂ʹ˂ʰ ˋˍˊ˗˃ʰˍʰ ˉʰ˂ʶˍ˗˄ ˋʶ ˃ˇˊ˒ʺ ʰˉ˂ʺˌ 

ˋˍˇʾʲʰ˅ʹˌΦ ɱʾ˄ʶˍʰʽ ˔ˊʺˋʹ ˉʶˊˇ˄ˇ˒ˈˊ˖˄ ˃ʹ˔ʰ˄ʹ˃ʱˍ˖˄ w¢ ˃ʶ ˍʰ ˇˉˇʾʰ ʴʾ˄ʶˍʰʽ ʹ 

ˍˇˉˇʻʷˍʹˋʹΣ ˃ʶˍʰ˒ˇˊʱ ˁʰʽ ˒ˈˊˍ˖ˋʹ ˍ˖˄ ˉʰ˂ʶˍ˗˄ ʶˍˇʾ˃˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˁʰʻ˗ˌ ˁʰʽ 

ˉˊ˗ˍ˖˄ ˎ˂˗˄Φ ɳˉʽˉ˂ʷˇ˄ ˎˉʱˊ˔ˇˎ˄ ˔ʶʽˊˇˁʾ˄ʹˍˇʽ ˉʰ˂ʶˍˇ˒ˈˊˇʽ ʴʽʰ ˃ʶˍʰ˒ˇˊʱ ˍ˖˄ 

ˉʰ˂ʶˍ˗˄ ˋˍʰ ˉʰˊʰʴ˖ʴʽˁʱ ˍ˃ʺ˃ʰˍʰ ˁʰʽ ˍʰ ʵʽʱ˒ˇˊʰ ʶˉʾˉʶʵʰ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ˃ʶ ˍʹ 

˔ˊʺˋʹ ʰ˄ʶ˂ˁˎˋˍʺˊʰΦ   

  

4.3 ʁˊʴʰ˄˖ˍʽˁʺ ʵʽʱˊʻˊ˖ˋʹ ˍʹˌ ʶˍʰʽˊʾʰˌΦ ʊʽ˂ˇˋˇ˒ʾʰ- ʅˍˊʰˍʹʴʽˁʺ     
 

 ɱʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ʶˉʽ˔ʶʾˊʹˋʹˌ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˄ʰ 

ʵ˗ˋˇˎ˃ʶ ˉˊˇˋˇ˔ʺ ˋˍʹ˄ ˇˊʴʰ˄˖ˍʽˁʺ ˍʹˌ ʵʽʱˊʻˊ˖ˋʹΦ ɮˉʰˊʰʾˍʹˍʹ ʶʾ˄ʰʽ ʹ ʴ˄˗ˋʹ ˍ˖˄ 

ˍ˃ʹ˃ʱˍ˖˄ ˉˇˎ ʷ˔ʶʽ ʹ ʶˉʽ˔ʶʾˊʹˋʹΣ ʹ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʰˊ˃ˇʵʽˇˍʺˍ˖˄ ˁʱʻʶ ˍ˃ʺ˃ʰˍˇˌ  ˁʰʽ ˇʽ 

ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ˋʶ ˁʱʻʶ ˍ˃ʺ˃ʰΦ ɳˉʾˋʹˌ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˄ʰ 

ʶ˄ˍˇˉʾˋˇˎ˃ʶ ˍˇ ˉʰˊʰʴ˖ʴʽˁˈ ˋˏˋˍʹ˃ʰ ˍʹˌ ʶˍʰʽˊʾʰˌΣ ˍʹ˄ ʶˉʽ˔ʶʽˊʹˋʽʰˁʺ ˍʹˌ ˋˍˊʰˍʹʴʽˁʺΣ 

ˍʹ ʵʽʱˍʰ˅ʹ ˍ˖˄ ʰˉˇʻʹˁ˗˄ ˍʹˌ ˁʰΦ  
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 ɶ 5ha¦{ ˉˊˇˋˉʰʻʶʾ ˁʰʻʹ˃ʶˊʽ˄ʱ ˄ʰ ʶ˃˒ˎˋʺˋʶʽ ˍʹˌ ʰ˅ʾʶˌ ˍʹˌ ˋˍˇˎˌ 

ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ ˁʰʽ ʰ˄ʰ˃ʷ˄ʶʽ ʰˎˍʷˌ ˄ʰ ʶˉʽʲʶʲʰʽ˗˄ˇ˄ˍʰʽ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ 

ˉˊʰˁˍʽˁʺ ˋˍʹ˄ ʶˊʴʰˋʾʰΦ ʅˎ˄ˇˉˍʽˁʱ ʰˎˍʷˌ ʶʾ˄ʰʽΥ  

Å ɶ ʶˋˍʾʰˋʹ ˋˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˉʶ˂ʱˍʹ  

Å ɶ ˋˎ˄ʶ˔ʺˌ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˍʹˌ ʶˍʰʽˊʾʰˌ  

Å ɶ ʷ˃˒ʰˋʹ ˋˍʽˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ˉˊˇˋʻʷˍˇˎ˄ ʰ˅ʾʰ  

Å ɶ ˋˎ˄ʶ˔ʺˌ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˉʰˊʰʴˈ˃ʶ˄˖˄ ˎˉʹˊʶˋʽ˗˄ ˍʹˌ ʶˍʰʽˊʾʰˌ ˁʰʽ ˍ˖˄ ˍʶ˂ʽˁ˗˄ 

ˉˊˇʿˈ˄ˍ˖˄ ˍʹˌ  

Å ɶ ˋˎ˄ʷˉʶʽʰ ˃ʶ ˍʽˌ ʵʶˋ˃ʶˏˋʶʽˌ ˍʹˌ ʶˍʰʽˊʾʰˌ  

Å ɶ ˋˏ˃ˉ˄ˇʽʰ ˍˇˎ ˁʱʻʶ ʶˊʴʰʸˈ˃ʶ˄ˇˎ ˃ʶ ˍˇˎˌ ʶˍʰʽˊʽˁˇˏˌ ˋˍˈ˔ˇˎˌ  

Å ɶ ˋˎ˄ʶˊʴʰˋʾʰΣ ʹ ˇ˃ʰʵʽˁˈˍʹˍʰ ˁʰʽ ˇʽ ʻʶˍʽˁʷˌ ˋˎ˄ʰʵʶˊ˒ʽˁʷˌ ˋ˔ʷˋʶʽˌ  

Å ɶ ˉˊˇʻˎ˃ʾʰΣ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ʹ ˁʰˍʰʲˇ˂ʺ ˉˊˇˋˉʱʻʶʽʰˌ ˁʰʽ ʹ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰ 

ˍˇˎ ʶˊʴʰʸˈ˃ʶ˄ˇˎ ˋʶ ˉʶˊʾˉˍ˖ˋʹ ʶʽʵʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄Φ  

ʂ˂ʰ ˍʰ ˉʰˊʰˉʱ˄˖ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˈ˔ʽ ˃ˈ˄ˇ ʰˉˇʵʶˁˍʱΣ ʰ˂˂ʱ ˄ʰ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ 

ΨΩˉʽˋˍʶˏ˖ΩΩ ˍˇˎ ˁʱʻʶ ʶˊʴʰʸˈ˃ʶ˄ˇˎ ˍʹˌ 5ha¦{Η ɶ 5ha¦{ ʷ˔ʶʽ ˔ʰˊʱ˅ʶʽ ʶˉʽ˔ʶʽˊʹˋʽʰˁʺ 

ˋˍˊʰˍʹʴʽˁʺ ˋˏʴ˔ˊˇ˄ʹ ˁʰʽ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹ ˋˍʰ ˃ʷˍˊʰ ˃ʽʰˌ ˃ʶˋʰʾʰˌ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺˌ 

˃ˇ˄ʱʵʰˌ ˉˇˎ ˍʹ˄ ˁʰʻʽˋˍˇˏ˄ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʺ ˋʶ ʵʽʶʻ˄ʺ ʶˉʾˉʶʵʰΦ ɰʱˋʶʽ ʰˎˍʺˌ ˍʹˌ 

ˋˍˊʰˍʹʴʽˁʺˌΣ ʶˊʶˎ˄ʱ ˋˎ˄ʶ˔˗ˌ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ɳ˂˂ʹ˄ʽˁʺˌ ˁʰʽ ˅ʷ˄ʹˌ ʰʴˇˊʱˌ ʴʽʰ ˄ʰ 

ʰ˄ʰˉˍˏ˅ʶʽ ˄ʷʰ ˉˊˇʿˈ˄ˍʰ ˁʰʽ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʰ ˎˉʱˊ˔ˇ˄ˍʰΦ ɮˎˍˈ ˍˇ ʶˉʽʵʽ˗ˁʶʽ ˃ʷˋʰ ʰˉˈ 

ʵʹ˃ʽˇˎˊʴʽˁʺ ˉˇʽˇˍʽˁʺ ˁʰʽ ˇˊʴʰ˄˖ˍʽˁʺ ʶˎʶ˂ʽ˅ʾʰ ˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ ˃ʷˋʰ ʰˉˈ ˉˇˋˇˍʽˁʷˌ 

ʰˎ˅ʺˋʶʽˌ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˉˊˇʿˈ˄ˍ˖˄Σ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ˉʶ˂ʰˍ˗˄ ˁʰʽ 

ˋˎ˄ʶˊʴʰˍ˗˄ ˍʹˌΦ  

ʁʽ ʰˎ˅ʹ˃ʷ˄ʶˌ ʰˉʰʽˍʺˋʶʽˌ ˍ˖˄ ˉʶ˂ʰˍ˗˄ ˍʹˌ ʴʽʰ ˄ʷʰ ˉˊˇʿˈ˄ˍʰΣ ˉˊˇʹʴ˃ʷ˄ʹ 

ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ˍʶ˔˄ʽˁʷˌ ʴ˄˗ˋʶʽˌ ʽˁʰ˄ˇˉˇʽˇˏ˄ˍʰʽ ˃ʷˋ˖ ˍʹˌ ʱ˃ʶˋʹˌ ˁʰʽ ˁʰʻʹ˃ʶˊʽ˄ʺˌ 

ʶˉʰ˒ʺˌ ˃ʰʸʾ ˍˇˎˌΣ ˃ʶ ˍˇ ʷ˃ˉʶʽˊˇ ˉˊˇˋ˖ˉʽˁˈ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ˍʹ˄ ʰˉʰˊʰʾˍʹˍʹ ˍʶ˔˄ʽˁʺ 

ˎˉˇˋˍʺˊʽ˅ʹ ˁʰʽ ʴ˄˗ˋʶʽˌ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˁʰʽ ˍʹ ˂ ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˍʹˌ Φ    
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ɶ ʶˍʰʽˊʶʾʰ 5ha¦{ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ˉʰˊʰˁʱˍ˖ ˍ˃ʺ˃ʰˍʰκʵʽʶˎʻˏ˄ˋʶʽˌΥ  

Å ʁʽˁˇ˄ˇ˃ʽˁʺ ʵʽʶˏʻˎ˄ˋʹ  

Å ɳ˃ˉˇˊʽˁʺ ʵʽʶˏʻˎ˄ˋʹ  

Å ʆ˃ʺ˃ʰ ʶ˅ʰʴ˖ʴ˗˄  

Å ʆ˃ʺ˃ʰ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ʵˎ˄ʰ˃ʽˁˇˏ  

Å ʆ˃ʺ˃ʰ ʷˊʶˎ˄ʰˌ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ  

Å ʆ˃ʺ˃ʰ ʵʽʰˋ˒ʱ˂ʽˋʹˌ ˉˇʽˈˍʹˍʰˌ ˁʰʽ ˉˇʽˇˍʽˁˇˏ ʶ˂ʷʴ˔ˇˎ  

Å ʆ˃ʺ˃ʰ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ˁʰʽ ƭƻƎƛǎǘƛŎǎ  

Å ɮˉˇʻʺˁʶˌ ˁʰʽ ˍ˃ʺ˃ʰ ʵʽʰ˄ˇ˃ʺˌ  

Å ʆʶ˔˄ʽˁˈ ˍ˃ʺ˃ʰ  

Å ʆ˃ʺ˃ʰˍʰ ˉʰˊʰʴ˖ʴʺˌ  
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5. ɞɜɯɞɢɪɢɝɢɨ ɯɪɠɫɠɫ ɥɞɬɪɠɬɢɣɠɫ ɥɠɯɚɦɠɫ %!33/. ς$  

  
  
  

ʅˎʴʴˊʰ˒ʶʾˌΥ ɵˇˏˉʰˌ ɲʹ˃ʺˍˊʽˇˌ  

                                  ɾˉʶʻʱ˄ʹˌ ɱʶ˗ˊʴʽˇˌ  

  

ʅˁˇˉˈˌ ˍˇˎ ˉʰˊˈ˄ˍˇˌ ʶʴ˔ʶʽˊʽʵʾˇˎ ʰˉˇˍʶ˂ʶʾ ʹ ˋˎ˄ˇˉˍʽˁʺ ˁʰʽ ˁʰˍʰ˄ˇʹˍʺ 

ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰʽ ʵˎ˄ʰˍˇˍʺˍ˖˄ ˍʹˌ ˃ʶˍˊʹˍʽˁʺˌ ˃ʹ˔ʰ˄ʺˌ 9ŀǎǎƻƴ н5 ˃ʶ 

ˋˍˈ˔ˇ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ˍˇ˄ ˇˉˇʽˇʵʺˉˇˍʶ ˎˉʱ˂˂ʹ˂ˇ ˍˇˎ 

ʆ˃ʺ˃ʰˍˇˌ ɳ˂ʷʴ˔ˇˎ ʃˇʽˈˍʹˍʰˌ ˍʹˌ ʶˍʰʽˊʶʾʰˌΦ   
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ɶ ʵʽʰ˃ˈˊ˒˖ˋʺ ˍˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˍˊʽʲʺ ˃ʰˌ ˃ʶ ˍʹ ˃ʶˍˊʹˍʽˁʺ ˃ʹ˔ʰ˄ʺ 

ˋˍʰ ˉ˂ʰʾˋʽʰ ʵʽʶ˄ʷˊʴʶʽʰˌ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ˃ʰˌ ˎˉˈ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʹ ˍˇˎ ʶˉʽʲ˂ʷˉˇ˄ˍˇˌ 

ˁʰʻʹʴʹˍʺ ˃ʰˌ ˁΦ ɽʶ˗ˉˇˎ˂ˇˎ ɰˊʰˋʾʵʰ ˁʰʽ ˍˇˎ ˁΦ ʋʰˍʸʹˋˍʷ˂ʽˇˎ ɱʶ˗ˊʴʽˇˎΦ   
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5.1 ʃʶˊʽʴˊʰ˒ʺ ˃ʶˍˊʹˍʽˁʺˌ ˃ʹ˔ʰ˄ʺˌ  
  

  

  
ɾʶˍˊʹˍʽˁʺ ɾʹ˔ʰ˄ʺ  

  

ʅˍʹ˄ ʶʽˁˈ˄ʰ м ˒ʰʾ˄ʶˍʰʽ ʹ ʵʽʱˍʰ˅ʹ ˍʹˌ ˃ʶˍˊʹˍʽˁʺˌ ˃ʹ˔ʰ˄ʺˌ 9ŀǎǎƻƴ EV-нрмр ˁʰʽ 

ʰˁˇ˂ˇˎʻʶʾ ʹ ˇ˄ˇ˃ʰˋʾʰ ˍ˖˄ ˃ʶˊ˗˄ ˉˇˎ ˍʹ˄ ʰˉʰˊˍʾʸˇˎ˄Υ  
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1. ʊʰˁˈˌ  

2. ʆˊʱˉʶʸʰ ʶˊʴʰˋʾʰˌ  

3. ʋʶʽˊˇ˂ʰʲʷˌ ˁʾ˄ʹˋʹˌ ˍˊʱˉʶʸʰˌ  

4. ɰʱˋʹ ˋˍʺˊʽ˅ʹˌ  

5. ɮˋ˒ʱ˂ʶʽʰ  

6. ʁʻˈ˄ʹ ɶκʇ  

7. ʋʶʽˊʽˋˍʺˊʽˇ  

8. ʃ˂ʹˁˍˊˇ˂ˈʴʽˇ  

9. ʃˇ˄ˍʾˁʽ  

10. ɾˇ˄ʱʵʰ ɶκʇ  

11. ɾˇ˔˂ˈˌ ʴˊʺʴˇˊʹˌ ˁʾ˄ʹˋʹˌ ˍˊʱˉʶʸʰˌ  
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5.2 ɳˁˁʾ˄ʹˋʹ ɾʶˍˊʹˍʽˁʺˌ ɾʹ˔ʰ˄ʺˌ  
  

ɱʽʰ ˍʹ˄ ʶˁˁʾ˄ʹˋʹ ˍʹˌ ˃ʶˍˊʹˍʽˁʺˌ ˃ʹ˔ʰ˄ʺˌ ˇ ˔ʶʽˊʽˋˍʺˌ ʰˁˇ˂ˇˎʻʶʾ ˍʰ ʶ˅ʺˌ ʲʺ˃ʰˍʰΥ  

Å ɰʺ˃ʰ мΥ  

ɳ˄ʶˊʴˇˉˇʽʶʾ  ˍˇ˄  ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺ ˉʰˍ˗˄ˍʰˌ ˍˇ ˁˇˎ˃ˉʾ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ 

ˁʶ˄ˍˊʽˁʺ ˃ˇ˄ʱʵʰ ˍˇˎ ˎˉˇ˂ˇʴʽˋˍʺ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ʶ˄ʶˊʴˇˉˇʽʶʾ ˍʹ˄ ˇʻˈ˄ʹΦ  

Å ɰʺ˃ʰ нΥ  

ʁ ˔ʶʽˊʽˋˍʺˌ ˋʹˁ˗˄ʶʽ ˍʹ˄ ʰˋ˒ʱ˂ʶʽʰ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ˁˇˎˍʾ ˍʹˌ ˃ʹ˔ʰ˄ʺˌ ʰˁˊʽʲ˗ˌ 

ʵʾˉ˂ʰ ˋˍʹ˄ ˃ˇ˄ʱʵʰ ˍˇˎ ɶκʇΦ    
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ɮˋ˒ʱ˂ʶʽʰ  
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Å ɰʺ˃ʰ оΥ  

ɱʽʰ ˄ʰ ʰ˄ˇʾ˅ʶʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˍʹ˄ ˇʻˈ˄ʹ ˍˇˎ ʇκɶΥ  

-ɳʾˍʶ ʶˉʽ˂ʷʴʶʽ ˍˇ ʰˁˈ˂ˇˎʻˇ ʶʽˁˇ˄ʾʵʽˇ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ʶˊʴʰˋʾʰˌ  

[Easson 2D]  

  

  

      -ɳʾˍʶ ˃ʷˋ˖ ˍʹˌ ʴˊʰ˃˃ʺˌ ʶˊʴʰˋʽ˗˄ ˍ˖˄ ²ƛƴŘƻǿǎ ʰˁˇ˂ˇˎʻʶʾ ˍʹ˄ ˉʰˊʰˁʱˍ˖ 

ʵʽʰʵʽˁʰˋʾʰΥ   

  

<< Start/ Program/ Easson 2D>>  

 ɮˁˇ˂ˇˎʻʶʾ ʹ ʶʽˁˈ˄ʰ ˉˇˎ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʹ˄ ˇʻˈ˄ʹΦ  
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ɮˊ˔ʽˁʺ ˋʶ˂ʾʵʰ ˉˊˇʴˊʱ˃˃ʰˍˇˌ  
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5.3 ʃʶˊʽʴˊʰ˒ʺ ʁʻˈ˄ʹˌ ɳˊʴʰˋʾʰˌ  
  

ɶ ˇʻˈ˄ʹ ʶˊʴʰˋʾʰˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈΥ  

Å ʆʹ ɾˉʱˊʰ ɽʶʽˍˇˎˊʴʾʰˌΣ ˉˇˎ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍˇˎ ʰˊ˔ʶʾˇˎ ˁʰʽ 

˃ˇˊ˒ˇˉˇʾʹˋʹˌ ˍˇˎ ˉʰˊʱʻˎˊˇˎ ˋ˔ʶʵʾʰˋʹˌ ˈˉ˖ˌ ʰˎˍʱ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ 

ˁʶ˒ʱ˂ʰʽˇ ζɾˉʱˊʰ ɽʶʽˍˇˎˊʴʾʰˌηΦ  

Å ʆʹ ɾˉʱˊʰ ʅ˔ʶʵʽʰˋˍʽˁ˗˄ ʶ˄ˍˇ˂˗˄Σ ˉˇˎ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋ˔ʶʵʾʰˋʹˌ ˉʱ˄˖ ˋˍˇ 

ˍʶ˃ʱ˔ʽˇ ˈˉ˖ˌ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ  ˁʶ˒ʱ˂ʰʽˇ ζɾˉʱˊʰ ʅ˔ʶʵʽʰˋˍʽˁ˗˄ ɳ˄ˍˇ˂˗˄ηΦ  

Å ʆʹ ɾˉʱˊʰ ɾʶˍˊʹˍʽˁ˗˄ ɳ˄ˍˇ˂˗˄Σ ˉˇˎ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˃ʷˍˊʹˋʹˌ ˍ˖˄ 

ʰˉˇˋˍʱˋʶ˖˄ ˍ˖˄ ˋ˔ʶʵʽʰˋ˃ʷ˄˖˄ ˋˍˇʽ˔ʶʾ˖˄ ˈˉ˖ˌ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ ˁʶ˒ʱ˂ʰʽˇ 

ζɾˉʱˊʰ ɾʶˍˊʹˍʽˁ˗˄ ɳ˄ˍˇ˂˗˄ηΦ  

Å ʆˇ ʃʰˊʱʻˎˊˇ ʅ˔ʶʵʾʰˋʹˌΣ ˋˍˇ ˇˉˇʾˇ ʰˉˇˍˎˉ˗˄ʶˍʰʽ ˁʱʻʶ ˃ʷˍˊʹˋʹ ˉˇˎ ʴʾ˄ʶˍʰʽ ˋˍˇ 

ˍʶ˃ʱ˔ʽˇΦ  

Å ʆˇ ɲʷ˄ˍˊˇ ɲʶʵˇ˃ʷ˄˖˄Σ ˋˍˇ ˇˉˇʾˇ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˁʰˍʱ ˋʶʽˊʱ ˈ˂ʶˌ ˇʽ ˃ʶˍˊʺˋʶʽˌ Φ  

Å ʆˇ˄ ʃʾ˄ʰˁʰ ɲʶʵˇ˃ʷ˄˖˄ ɾʶˍˊʺˋʶ˖˄Σ ˋˍˇ˄ ˇˉˇʾˇ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˈ˂ʰ ˍʰ 

ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˁʱʻʶ ˃ʶˍˊˇˏ˃ʶ˄ˇ ˋˍˇʽ˔ʶʾˇ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎΦ  

Å ʆʹ ɾˉʱˊʰ ɮ˅ˈ˄˖˄Σ ˉˇˎ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˃ʶˍʰ˒ˇˊʱˌ ˍ˖˄ ʰ˅ˈ˄˖˄ ˈˉ˖ˌ 

ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ ˁʶ˒ʱ˂ʰʽˇ ζɾˉʱˊʰ ɮ˅ˈ˄˖˄η  

Å ʆʹ ɵ˗˄ʹ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏόʵʶ˄ ʷ˔ʶʽ ʰ˄ʰ˂ˎʻʶʾ ʰˁˈ˃ʹύΣ ˉˇˎ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ 

ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍˊʺˋʶ˖˄Φ  

Å ʆʹ ɵ˗˄ʹ ɰʾ˄ˍʶˇΣ ˋˍʹ˄ ˇˉˇʾʰ ʰˉˇˍˎˉ˗˄ʶˍʰʽ ʹ ʶʽˁˈ˄ʰ ˍˇˎ ˃ʶˍˊˇˏ˃ʶ˄ˇˎ ˍʶ˃ʰ˔ʾˇˎΦ 

 ʆʹ ɵ˗˄ʹ ʅˎ˄ˍʶˍʰʴ˃ʷ˄˖˄Σ ˋˍʹ˄ ˇˉˇʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ˍˊʷ˔ˇˎˋʰ ʻʷˋʹΦ   

ɮˁˇ˂ˇˎʻʶʾ ʶˉʶ˅ʹʴʹ˃ʰˍʽˁʺ ʶʽˁˈ˄ʰ ˍʹˌ ˇʻˈ˄ʹˌ ʶˊʴʰˋʾʰˌΥ  
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ɮˊ˔ʽˁʺ ˋʶ˂ʾʵʰ ˉˊˇʴˊʱ˃˃ʰˍˇˌ  

    
  

5.4 ɮˊ˔ʽˁˇˉˇʾʹˋʹ ɮ˅ˈ˄˖˄  
  

ɱʽʰ ˍʹ˄ ʰˊ˔ʽˁˇˉˇʾʹˋʹ ˍ˖˄ ʰ˅ˈ˄˖˄ ˇ ˔ʶʽˊʽˋˍʺˌ ʰˁˇ˂ˇˎʻʶʾ ˍʰ ʰˁˈ˂ˇˎʻʰ ʲʺ˃ʰˍʰΥ  

Å ɰʺ˃ʰ мΥ  

ɾʹʵʶ˄ʾʸʶʽ ˍˇˎˌ ʱ˅ˇ˄ʶˌ  ʋ ˁʰʽ ʇ ˁ˂ʽˁʱˊˇ˄ˍʰˌ ˍʹ˄ ʶˉʽ˂ˇʴʺ Proof(P), h ˄ˇʾʴʶʽ 

ʰˎˍˈ˃ʰˍʰ ˃ʽʰ ˋʶʽˊʱ ʶ˄ˍˇ˂˗˄ ˁʰʽ ʶˉʽ˂ʷʴʶʽ Manually  move the measuring table 

to absolute zero.  

  

  

  

Å ɰʺ˃ʰ нΥ  

ɳˉʽ˂ʷʴʶʽ ˍʹ˄ ʶˉʽ˂ˇʴʺ ¸9{ ˋˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ˉʰˊʱʻˎˊˇ ʵʽʰ˂ˈʴˇˎΦ ɴˍˋʽ ʷ˔ʶʽ 

ˇˊʾˋʶʽ ˍʹ˄ ʰˊ˔ʺ ˍ˖˄ ʰ˅ˈ˄˖˄ ˁʰʽ ˋˍʹ˄ ʸ˗˄ʹ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˍʰ ʋ ˁʰʽ ʇ ʷ˔ˇˎ˄ 

˃ʹʵʶ˄ʽˋˍʶʾΦ   
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ɳʽˁˈ˄ʰ м  

  

Å ɰʺ˃ʰ оΥ  

ɼʽ˄ʶʾ ˍʹ˄ ˍˊʱˉʶʸʰ ʵʶ˅ʽʱκʰˊʽˋˍʶˊʱ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˃ˇ˔˂ˈ 

˃ʷ˔ˊʽ ʹ ʷ˄ʵʶʽ˅ʹ ˍˇˎ ʋ ˋˍʹ˄ ʸ˗˄ʹ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˄ʰ ʴʾ˄ʶʽ ʵʽʰ˒ˇˊʶˍʽˁʺ ˍˇˎ 

˃ʹʵʶ˄ˈˌΦ   

  

  

          ɳʽˁˈ˄ʰ н  

                     

  

  

Å ɰʺ˃ʰ пΥ  

ɼʽ˄ʶʾ ˍʹ˄ ˍˊʱˉʶʸʰ ʶ˃ˉˊˈˌκˉʾˋ˖ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˃ˇ˔˂ˈ 

˃ʷ˔ˊʽ ʹ ʷ˄ʵʶʽ˅ʹ ˍˇˎ ʇ ˄ʰ ʴʾ˄ʶʽ ʵʽʰ˒ˇˊʶˍʽˁʺ ˍˇˎ ˃ʹʵʶ˄ˈˌΦ  
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      ɳʽˁˈ˄ʰ о  

  

Å ɰʺ˃ʰ рΥ  

ɾʹʵʶ˄ʾʸʶʽ ˍˇ˄ ʱ˅ˇ˄ʰ ɵ ˉʹʴʰʾ˄ˇ˄ˍʰˌ ˉʱ˂ʽ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ Proof(P) 

ʶˉʽ˂ʷʴˇ˄ˍʰˌ  Find  Z axis Ref.  

  

  
            ɳʽˁˈ˄ʰ п  

  

  

Å ɰʺ˃ʰ сΥ  

ɳˉʽ˂ʷʴʶʽ ˍʹ˄ ʶˉʽ˂ˇʴʺ ¸9{ ˋˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ˉʰˊʱʻˎˊˇ ʵʽʰ˂ˈʴˇˎΦ ɴˍˋʽ ʷ˔ʶʽ 

ˇˊʾˋʶʽ ˍʹ˄ ʰˊ˔ʺ ˍˇˎ ʱ˅ˇ˄ʰ ɵ ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʰ˅ˈ˄˖˄ ʹ ˍʽ˃ʺ ˍˇˎ ɵ ʷ˔ʶʽ ˃ʹʵʶ˄ʽˋˍʶʾΦ  

  

  

Å ɰʺ˃ʰ тΥ  

ɼʽ˄ʶʾ ˍʹ˄ ˁʶ˒ʰ˂ʺ ˍʹˌ ˃ʶˍˊʹˍʽˁʺˌ ˃ʹ˔ʰ˄ʺˌ ˉʱ˄˖κˁʱˍ˖ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ 

ʰ˄ˍʾˋˍˇʽ˔ˇ ˔ʶʽˊʽˋˍʺˊʽˇ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ʴˊʰ˒ʶʾˇ ˁʰʽ ˉʰˍ˗˄ˍʰˌ ʰ˄ˍʾˋˍˇʽ˔ʰ ˍʰ 

ˁˇˎ˃ˉʽʱ ǳǇκŘƻǿƴ ˃ʷ˔ˊʽ ʹ ʷ˄ʵʶʽ˅ʹ ˍˇˎ ɵ ˋˍʹ ʸ˗˄ʹ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˄ʰ ʴʾ˄ʶʽ 

ʵʽʰ˒ˇˊʶˍʽˁʺ ˍˇˎ ˃ʹʵʶ˄ˈˌΦ  
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                                                                             ɳʽˁˈ˄ʰ р  

  

-ʃʰˊʰˍʺˊʹˋʹΥ  

  

ɶ ˁʾ˄ʹˋʹ ˖ˌ ˉˊˇˌ ˍˇˎˌ ʱ˅ˇ˄ʶˌ ʋ ˁʰʽ ʇ ʴʾ˄ʶˍʰʽ ˃ˈ˄ˇ ˔ʶʽˊˇˁʾ˄ʹˍʰΦ ɮ˄ˍʽʻʷˍ˖ˌ ʹ 
ˁʾ˄ʹˋʹ ˖ˌ ˉˊˇˌ ˍˇ˄ ɵ ʴʾ˄ʶˍʰʽ ʶʾˍʶ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˔ʶʽˊʽˋˍʹˊʾˇˎ ʶʾˍʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
Motor Control ̄ ˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ˃ˉʱˊʰ ˂ʶʽˍˇˎˊʴʾʰˌΦ   

  
  
  
  
  

5.4.1Motor Control  

  

ɳˉʽ˂ʷʴˇ˄ˍʰˌ ˍˇ ʶʽˁˇ˄ʾʵʽˇ  h ˄ˇʾʴʶʽ ˋˍʹ˄ ˇʻˈ˄ʹ  ˍˇ ˉʰˊʰˁʱˍ˖ 

ˉʰˊʱʻˎˊˇΥ  
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                                                                        ɳʽˁˈ˄ʰ с  

  
  
  
  

ɶ ˔ˊʹˋʽ˃ˈˍʹˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ʹ ˊˏʻ˃ʽˋʹ ˍʹˌ ˁʾ˄ʹˋʹˌ ˍʹˌ 

˃ʹ˔ʰ˄ʺˌ ˖ˌ ˉˊˇˌ ˍˇ˄ ʱ˅ˇ˄ʰ ɵΦ ɱʽʰ ˄ʰ ʵˇʻʶʾ ʹ ʰˁˊʽʲʺˌ ʻʷˋʹΣ ˉ˂ʹˁˍˊˇ˂ˇʴʶʾˍʰʽ 

ʹ ʶˉʽʻˎ˃ʹˍʺ ˍʽ˃ʺ ˋˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˉʶʵʾˇ Σ ˁʰʽ ˉʰˍ˗˄ˍʰˌ ˍˇ ˁˇˎ˃ˉʾ   

ʲˊʾˋˁʶˍʰʽ ˋʶ ʰˎˍʺΦ  

ʃˊˇˋˇ˔ʺΗ ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʲˊʶʻʶʾ ˋˍʹ˄ ʶˉʽʻˎ˃ʹˍʺ ʻʷˋʹΣ ʶʾˍʶ ˃ʶ ˍʹ˄ 

˔ˊʺˋʹ ˍʹˌ ʶˉʽ˂ˇʴʺˌ aƻǘƻǊ /ƻƴǘǊƻƭ ʶʾˍʶ ˃ʶ ˍˇ ˔ʶʽˊʽˋˍʺˊʽˇΣ ʰˉʰˊʰʾˍʹˍˇ ʶʾ˄ʰʽ 

˄ʰ ʷ˔ˇˎ˄ ˊˎʻ˃ʽˋˍʶʾ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ˇʽ ʱ˅ˇ˄ʶˌΦ  
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5.5 ɾʶˍʰ˒ˇˊʱ ɮ˅ˈ˄˖˄ ˋˍˇ ʆʶ˃ʱ˔ʽˇ  
  

ɮ˒ˇˏ ʶˁˍʶ˂ʶˋˍʶʾ ʹ ˁʰˍʱ˂˂ʹ˂ʹ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍˇ ˃ʹʵʶ˄ʽˋ˃ˈ ˍ˖˄ ʰ˅ˈ˄˖˄ ʋΣʇΣɵΣ 

ˍˈˍʶ ˍˇˉˇʻʶˍʶʾˍʰʽ ˍˇ ˉˊˇˌ ˃ʷˍˊʹˋʹ ˍʶ˃ʱ˔ʽˇ ˋˍʹ˄ ˍˊʱˉʶʸʰΦ ɶ ˉˊ˗ˍʹ ˁʾ˄ʹˋʹ ʴʽʰ ˍʹ˄ 

ʶˁˁʾ˄ʹˋʹ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˍ˖˄ ʵʽʰˋˍʱˋʶ˖˄  ʶʾ˄ʰʽ ʹ ˃ʶˍʰ˒ˇˊʱ ˍ˖˄ ʰ˅ˈ˄˖˄ ʰˉˈ ˍˇ ˋˏˋˍʹ˃ʰ 

ʰ˄ʰ˒ˇˊʱˌ  ˃ʶ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ˇˊʽˋˍʶʾ ˄ʰ ˂ʶʽˍˇˎˊʴʶʾ ʹ ˃ʹ˔ʰ˄ʺΣ ˋʶ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ 

ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ    ˉʱ˄˖ ˋˍˇ ˍʶ˃ʱ˔ʽˇΦ ɱʽʰ ˍʹ˄ ʶˎˁˇ˂ˈˍʶˊʹ ˁʰʽ ʰˁˊʽʲʷˋˍʶˊʹ ˃ʷˍˊʹˋʹ ˍ˖˄ 

ʵʽʰˋˍʱˋʶ˖˄ ʶ˄ˈˌ ˍʶ˃ʰ˔ʾˇˎ Σ ʶ˄ʵʶʾˁ˄ˎˍʰʽ ˄ʰ ˎˉʱˊ˔ʶʽ ˉʱ˄˖ ˋˍˇ ˍʶ˃ʱ˔ʽˇ ˃ʽʰ ʶˎʻʶʾʰ 

ʰ˄ʰ˒ˇˊʱˌ ˃ʶ ʲʱˋʹ ˍʹ˄ ˇˉˇʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˃ʶˍˊʺˋʶʽˌΦ ɾʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ 

ˈˉ˖ˌ ˁʰʽ ˄ʰ ˍˇˉˇʻʶˍʹʻʶʾ ˍˇ ˍʶ˃ʱ˔ʽˇ ʶˉʱ˄˖ ˋˍʹ˄ ˍˊʱˉʶʸʰ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʻʰ 

ˉʰˊʰ˃ʷ˄ˇˎ˄ ˍʰ ʾʵʽʰΦ ɲʹ˂ʰʵʺ ˃ʶ ˍʹ˄ ˃ʶˍʰ˒ˇˊʱ ʰ˅ˈ˄˖˄ ˇʽ ˃ʶˍˊʺˋʶʽˌ ˉˇˎ ʻʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʶˌ ʰˉˈ ˍʹ˄ ʻʷˋʹ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˋˍʹ˄ ˍˊʱˉʶʸʰΦ   

ɾʃɮʄɮ ɮʀʁɿʍɿΥ  

  

  

1.   

 

  



57  

  

ɳˉʽˋˍˊʷ˒ʶʽ ˍˇˎˌ ʱ˅ˇ˄ʶˌ ˈˉ˖ˌ ʺˍʰ˄ ˁʰʻˇˊʽˋ˃ʷ˄ˇʽ ʰˉˈ ˍʹ˄ ʰˊ˔ʺ ˋˍˇ ˋˏˋˍʹ˃ʰ ˋʶ 

ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˍˇˎˌ ʷ˔ˇˎ˃ʶ ʰ˂˂ʱ˅ʶʽΦ όʋΣʇ ˁʱʻʶˍˇʽ ˁʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ 

ˍʹˌ ˍˊʱˉʶʸʰˌύ  

  

  

2.  

  

           ɲˎ˄ʰˍˈˍʹˍʰ ˉʶˊʽˋˍˊˇ˒ʺˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˍ˖˄ ʰ˅ˈ˄˖˄Φ  

  

                                                            ɳʽˁˈ˄ʰ т  

  

  ɲˎ˄ʰˍˈˍʹˍʰ ˃ʶˍʰˍˈˉʽˋʹˌ ʰ˅ˈ˄˖˄ ʋΣ ʇ ˇˊʾʸˇ˄ˍʰˌ ˍʽˌ ʶˉʽʻˎ˃ʹˍʷˌ 

ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˁʰʽ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˄ˍʽ˖ˊˇ˂ˇʴʽʰˁʺˌ ˉʶˊʽˋˍˊˇ˒ʺˌ ˍ˖˄ ʰ˅ˈ˄˖˄ ʰˉˈ -ослϲ ˖ˌ 

360°.  

  

  

оΦ  ʁˊʾʸ˖ ʱ˅ˇ˄ʰ ʋΥ   
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Å ɰʺ˃ʰ мΥ  

ʁ ˔ʶʽˊʽˋˍʺˌ ˋ˔ʶʵʽʱʸʶʽ н ˋʹ˃ʶʾʰ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˉˇˎ ʻʷ˂ʶʽ ˄ʰ 

ˇˊʾˋʶʽ ˖ˌ ʱ˅ˇ˄ʰ ʋ Φ  

  

Å ɰʺ˃ʰ нΥ  

ɼ˂ʽˁʱˊʶʽ ˍˇ ʶʽˁˇ˄ʾʵʽˇ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˍʰ н ˋʹ˃ʶʾʰΦ  

  

Å ɰʺ˃ʰ оΥ  

ɶ ˋʶʽˊʱ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˁʰʻˇˊʾʸʶʽ ˍʹ ʻʶˍʽˁʺ ˒ˇˊʱ ˍˇˎ ʱ˅ˇ˄ʰ ʋΦ  

  

 

    

  

пΦ  ʁˊʾʸ˖ ʱ˅ˇ˄ʰ ¸Υ   

Å ɰʺ˃ʰ мΥ  

ʁ ˔ʶʽˊʽˋˍʺˌ ˋ˔ʶʵʽʱʸʶʽ н ˋʹ˃ʶʾʰ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˉˇˎ ʻʷ˂ʶʽ ˄ʰ 

ˇˊʾˋʶʽ ˖ˌ ʱ˅ˇ˄ʰ ¸ Φ  

  

ɾʶˍʰ˒ˇˊʱ ɮ˅ˈ˄˖˄   
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Å ɰʺ˃ʰ нΥ  

ɼ˂ʽˁʱˊʶʽ ˍˇ ʶʽˁˇ˄ʾʵʽˇ  ˁ ʰʽ ʶˉʽ˂ʷʴʶʽ ˍʰ н ˋʹ˃ʶʾʰΦ  

  

Å ɰʺ˃ʰ оΥ  

ɶ ˋʶʽˊʱ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˁʰʻˇˊʾʸʶʽ ˍʹ ʻʶˍʽˁʺ ˒ˇˊʱ ˍˇˎ ʱ˅ˇ˄ʰ ¸Φ  

  

 

    

    

  

  

  

  

ɳʽˁˈ˄ʰ  8   
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5.6 ɾˉʱˊʰ ɽʶʽˍˇˎˊʴʾʰˌ  

  

  

  

1.   

  
ɲʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ˄ʷˇˎ ʰˊ˔ʶʾˇˎ ˃ʷˍˊʹˋʹˌΦ  

  

2.   

  
 ɯ˄ˇʽʴ˃ʰ ˒ʰˁʷ˂ˇˎ ˁʰʽ ʶˉʽ˂ˇʴʺ ʰˊ˔ʶʾˇˎ ˃ʷˍˊʹˋʹˌΦ  

  

3.   

  
ɮˉˇʻʺˁʶˎˋʹ ʰˊ˔ʶʾˇˎ ˃ʷˍˊʹˋʹˌΦ  

  

4.   
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ɮˉˇʻʺˁʶˎˋʹ ˋʶ ˃ˇˊ˒ʺ aƛŎǊƻǎƻŦǘ ²ƻǊŘΣ ˋˍʹ˄ ˇˉˇʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʷ˄ʰ ǇǊƛƴǘ ǎŎǊŜŜƴ ˍˇˎ 

ˉʰˊʱʻˎˊˇˎ ˋ˔ʶʵʾʰˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˈˍʽ ʷ˔ʶʽ ʶˉʽ˂ʶʴʶʾ ʰˉˈ ˍˇ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ 

˃ʶˍˊʺˋʶ˖˄Φ  

  

  

  

  

5.   

  
ɮˉˇʻʺˁʶˎˋʹ ˋʶ ˃ˇˊ˒ʺ aƛŎǊƻǎƻŦǘ ŜȄŎŜƭΣ ˋˍʹ˄ ˇˉˇʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʷ˄ʰ ǇǊƛƴǘ ǎŎǊŜŜƴ ˍˇˎ 

ˉʰˊʱʻˎˊˇˎ ˋ˔ʶʵʾʰˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˈˍʽ ʷ˔ʶʽ ʶˉʽ˂ʶʴʶʾ ʰˉˈ ˍˇ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ 

˃ʶˍˊʺˋʶ˖˄Φ  

  

  

6.   

  
ɮˉˇʻʺˁʶˎˋʹ ˋʶ ˃ˇˊ˒ʺ ΦŘȄŦ ό/!5κ/!aύ Σ ˋˍʹ˄ ˇˉˇʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʷ˄ʰ ǇǊƛƴǘ ǎŎǊŜŜƴ ˍˇˎ 

ˉʰˊʱʻˎˊˇˎ ˋ˔ʶʵʾʰˋʹˌ  

  

7.   

  
  

 ɮˉˇʻʺˁʶˎˋʹ ˋʶ ˃ˇˊ˒ʺ ǇŘŦΣ ˋˍʹ˄ ˇˉˇʾʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ˈ˄ˇ ˍʰ ʶˉʽ˂ʶʴ˃ʷ˄ʰ ˋˍˇʽ˔ʶʾʰ 

ˍˇˎ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄  

  

  

8.   
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ɮ˄ˇʾʴʶʽ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ {t/  

  

  

  

9.   

   
ɮ˂˂ʱʸʶʽ ˍʽˌ ˃ˇ˄ʱʵʶˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ˃ʷˍˊˇ ˋʶ ʾ˄ˍˋʶˌΦ  

  

  

  

  

10.   

   
ɼˊʰˍ˗˄ˍʰˌ ˋˎ˄ʶ˔ˈ˃ʶ˄ʰ ˉʰˍʹ˃ʷ˄ˇ ˍˇ ʰˊʽˋˍʶˊˈ ˁˇˎ˃ˉʾ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏΣ ʶˉʽˍˊʷˉʶˍʰʽ ʹ 

ˁʾ˄ʹˋʹ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌΦ  

  

11.   

   
ɼʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˁʰʽ ˃ʶˍʰˁʽ˄˗˄ˍʰˌ ˍˇ ˉˇ˄ˍʾˁʽ ˋˍˇ ˉʰˊʱʻˎˊˇ 

ˋ˔ʶʵʾʰˋʹˌ  ʴʾ˄ʶˍʰʽ ½ƻƻƳ ƛƴκƻǳǘ ʰ˄ʱ˂ˇʴʰ  ˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍʹˌ ́ ˇʵʷ˂ʰˌΦ  

  

12.   
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ɾˉʰʾ˄ʶʽ ˋʶ ˉ˂ʰʾˋʽˇ ʷ˄ʰ ˍ˃ʺ˃ʰ ˍˇˎ ˉʰˊʱʻˎˊˇˎ ˋ˔ʶʵʾʰˋʹˌ ˋˍˇ ˇˉˇʾˇ ʶˋˍʽʱʸʶʽ ˇ 

˔ʶʽˊʽˋˍʺˌ ˍˇ ˇˉˇʾˇ ʰˁˇ˂ˇˏʻ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋʶ ˉ˂ʺˊʹ ˇʻˈ˄ʹΦ  

  

  

13.   

   
ɲʾ˄ʶʽ ˈ˂ʰ ˍʰ ˋ˔ʶʵʽʰˋ˃ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉʱ˄˖ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ˋʶ ˉ˂ʺˊʹ  

ˇʻˈ˄ʹΦ  

  

  

14.   

   
ɲʽʰʴˊʰ˒ʺ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˋ˔ʶʵʾʰˋʹˌΦ  

  

  

  

15.   

   
ɮ˄ʰʾˊʶˋʹ ʶ˄ʷˊʴʶʽʰˌΦ  
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ɲʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʰ˄ʰ˒ˇˊʱˌ ˇˉˇʽˇˎʵʺˉˇˍʶ ˋˍˇʽ˔ʶʾˇˎ ʷ˔ʶʽ ʵʽʰʴˊʰ˒ʶʾ ˁʰʽ ˈ˔ʽ 

˃ˈ˄ˇ ˍˇˎ ˍʶ˂ʶˎˍʰʾˇˎΦ  

  

  

  

16.   

  
  

ʃˊˇˋʻʷˍʶʽ ʺ ʰ˒ʰʽˊʶʾ ˍʰ ˄ˇˏ˃ʶˊʰ ˋˍʰ ˋ˔ʶʵʽʰˋ˃ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

  

17.   

   
ʃˊˇˋʻʷˍʶʽ ʺ ʰ˒ʰʽˊʶʾ ʰ˄ˍʾˋˍˇʽ˔ʰ ˍˇ ˉ˂ʷʴ˃ʰ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ˍˇ ˇˉˇʾˇ ʲˇʹʻʱ 

ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ ˋ˔ʶʵʾˇˎΦ  
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ɳʽˁˈ˄ʰ ˃ʶ ˉ˂ʷʴ˃ʰ ʅ˔ʶʵʾʰˋʹˌ  

  

  

ɳʽˁˈ˄ʰ ˔˖ˊʾˌ ˉ˂ʷʴ˃ʰ ʅ˔ʶʵʾʰˋʹˌ  

  

18.   

  
ɮ˂˂ʱʸʶʽ ˍˇ˄ ˍˊˈˉˇ ʶ˃˒ʱ˄ʽˋʹˌ ˍ˖˄ ˋ˔ʶʵʽʰˋ˃ʷ˄˖˄ ˋʹ˃ʶʾ˖˄ ˋˍʰ ˋ˔ʺ˃ʰˍʰ ˉˇˎ 

ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˋˍˇ ʶʽˁˇ˄ʾʵʽˇΦ ɶ ʶˉʽ˂ˇʴʺ ʰˎˍʺ ʰˉˇˍʶ˂ʶʾ ʻʷ˃ʰ ˃ˇˊ˒ˇˉˇʾʹˋʹˌ ˁʰʽ ʶʾ˄ʰʽ 

ʶˉʽ˂ˇʴʺ ˍˇˎ ˔ʶʽˊʽˋˍʺΦ  



66  

  

  

ʅ˔ʶʵʾʰˋʹ ˔˖ˊʾˌ ʅʹ˃ʶʾʰ  

  

  

ʅ˔ʶʵʾʰˋʹ ˃ʶ ˋʹ˃ʶʾʰ  

  

  

  

  

  

  

19.   
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ɮ˂˂ʱʸʶʽ ˍˇ ˔ˊ˗˃ʰ ˍˇˎ ˋˍʰˎˊˇ˄ʺ˃ʰˍˇˌ ˋˍʹ˄ ʸ˗˄ʹ ʲʾ˄ˍʶˇΦ  

  

ɳʽˁˈ˄ʰ ф  

  

ɳˉʽˉ˂ʷˇ˄ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˂˂ʰʴʺˌ ˍˇˎ ˋˍʰˎˊˇ˄ʺ˃ʰˍˇˌ ˋʶ ʱ˂˂ˇ ˋ˔ʺ˃ʰ 

ʰˉˈ ʰˎˍʱ ˍʹˌ ˂ʾˋˍʰˌΦ ɮˁˇ˂ˇˎʻʶʾ ʷ˄ʰ ˉʰˊʱʵʶʽʴ˃ʰΥ  



68  

  

  

ɳʽˁˈ˄ʰ мл  
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5.7 ʊ˖ˍʽˋ˃ˈˌ  
  

ʃˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ ʶʾ˄ʰʽ ˇ 

ˇˊʻˈˌ ˒˖ˍʽˋ˃ˈˌ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎΣ ˁʰʻ˗ˌ ʹ ˁʰʻʰˊˈˍʹˍʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˒ʰʾ˄ʶˍʰʽ ʷ˄ʰ ˍʶ˃ʱ˔ʽˇ 

ʶʾ˄ʰʽ ʶ˅ˈ˔˖ˌ ˁˊʾˋʽ˃ʹΣ ˗ˋˍʶ ˄ʰ ˃ʰˊˁʰˊʽˋˍˇˏ˄ ˃ʶ ˍʹ ˃ʷʴʽˋˍʹ ʰˁˊʾʲʶʽʰ ˍʰ ˋʹ˃ʶʾʰ ˉʱ˄˖ ˋˍˇ 

ˍʶ˃ʱ˔ʽˇ ˁʰʽ ˄ʰ ʁ ˉʽˍʶˎ˔ʻʶʾ ʷ˄ʰ ʰ˅ʽˈˉʽˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰΦ   

      

      ɮˁˇ˂ˇˎʻˇˏ˄ ˇʽ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍˇˎ ˃ʶˍˊʹˍʽˁˇˏ ˃ʰˌ ˃ʹ˔ʰ˄ʺ˃ʰˍˇˌ ˁʰʻ˗ˌ ˁʰʽ ˉ˖ˌ 

ʶˉʹˊʶʱʸˇˎ˄ ˁʱʻʶ ˒ˇˊʱ ˇʽ ʰ˂˂ʰʴʷˌ ˉˇˎ ˁʱ˄ˇˎ˃ʶ ˋˍˇ ˒˖ˍʽˋ˃ˈ ˍʹ ˃ʷˍˊʹˋʹΦ ʇˉʱˊ˔ˇˎ˄Υ  

Å ʆˇ laserΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ˃ˇ˄ʾ˃˖ˌ ʰ˄ˇʽ˔ˍˈ  

Å ɾʽʰ ˉʹʴʺ ˒˖ˍˈˌ  ƭŜŘ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˍˊʱˉʶʸʰ ˁʰʽ ʰˉˇˍʶ˂ʶʾ  ˍˇ˄ 

ˇˉʾˋʻʽˇ ʺ ˁʱˍ˖ ˒˖ˍʽˋ˃ˈ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˉˇˎ ˒˖ˍʾʸʶʽ ˍˇ ˍʶ˃ʱ˔ʽˇ ˗ˋˍʶ ˄ʰ 

ʰ˄ʽ˔˄ʶˏˇ˄ˍʰʽ ˍʰ ˋˏ˄ˇˊʰ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ʰ˂˂ʱ ˁʰʽ ʵʽʰ˃ˉʶˊʺ ʴʶ˖˃ʶˍˊʽˁʱ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˈˉ˖ˌ ˇˉʷˌΣ ˋ˔ʽˋ˃ʷˌ ˁΦʱΦ  

Å ʁ ʁ˃ˉˊˈˋʻʽˇˌ ʺ ʱ˄˖ ˒˖ˍʽˋ˃ˈˌ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ п ˋˎˋˍˇʽ˔ʾʶˌ ˍ˖˄ мн ƭŜŘ ʰ˄ʱ 

ˍʶˍʰˊˍʹ˃ˈˊʽˇΣ ˁʰʽ ˁʰˍʱ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˇˉˇʾˇˎ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʰˉˈ 

ʷ˄ʰ ʺ ʰˁˈ˃ʹ ˁʰʽ ˍʰ п ˍʶˍʰˊˍʹ˃ˈˊʽʰΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ˒˖ˍʶʽ˄ˈˍʹˍʰ ˉˇˎ ʶ˅ˎˉʹˊʶˍʶʾ 

ˁʰ˂ˏˍʶˊʰ ˍʹ ˃ʷˍˊʹˋʹΦ  

  

ʆˇ ʶʽˁˇ˄ʾʵʽˇ ˉˇˎ ʶˉʽ˂ʷʴʶˍʰʽ ʴʽʰ ˄ʰ ˊˎʻ˃ʾˋˇˎ˃ʶ ˍˇ ˒˖ˍʽˋ˃ˈ ʶʾ˄ʰʽ ˍˇ ʶ˅ʺˌΥ  

  

  

   
ˁʰʽ ʲˊʾˋˁʶˍʰʽ ʶˉʱ˄˖ ˋˍʹ ˃ˉʱˊʰ ʶ˄ˍˇ˂˗˄ ˋ˔ʶʵʾʰˋʹˌΦ  
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ɶ ʶʽˁˈ˄ʰ ˉˇˎ ʰ˄ˇʾʴʶʽ ˋˍʹ˄ ˇʻˈ˄ʹ  ˃ˈ˂ʽˌ ʶˉʽ˂ʶʴʶʾ ˍˇ ʶʽˁˇ˄ʾʵʽˇ ˍˇˎ ʶ˂ʷʴ˔ˇˎ 

˒˖ˍʽˋ˃ˇˏόƭƛƎƘǘ ŎƻƴǘǊƻƭύ ʶʾ˄ʰʽ ʹ ʰˁˈ˂ˇˎʻʹ Υ  

  

  

ʄˏʻ˃ʽˋʹ ʊ˖ˍʽˋ˃ˇˏ  

ʅˍʹ˄ ˉʰˊʰˉʱ˄˖ ˉʶˊʾˉˍ˖ˋʹ ʶʾ˄ʰʽ ʰ˄ˇʽ˔ˍˈˌ ˃ˈ˄ˇ ˇ ˁʱˍ˖ ˒˖ˍʽˋ˃ˈˌ ˁʰʽ 

ʵʽʰʴˊʱ˒ˇ˄ˍʰʽ ˋˍʹ ˇʻˈ˄ʹ ˃ˈ˄ˇ ˍʰ ˈˊʽʰ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˁʰʽ ʰˉˈ ˉʱ˄˖ ˒ʰʾ˄ʶˍʰʽ ˈ˂ˇ ˃ʰˏˊˇΣ 

˃ʶ ʵˎˋʵʽʱˁˊʽˍʹ ˍʹ˄ ʱ˄˖ ʶˉʽ˒ʱ˄ʶʽʱ ˍˇˎΦ ɶ ʶ˄ʶˊʴˇˉˇʾʹˋʹκʰˉʶ˄ʶˊʴˇˉˇʾʹˋʹ ˁʱʻʶ 

ˍʶˍʰˊˍʹ˃ˇˊʾˇˎ ˍˇˎ ʱ˄˖ ˒˖ˍʽˋ˃ˇˏ ʺ ˍˇˎ ˁʱˍ˖ ˒˖ˍʽˋ˃ˇˏ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˁ˂ʽˁʱˊˇ˄ˍʰˌ 

ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ʶʽˁˇ˄ʾʵʽˇΦ ɶ ˉˊʱˋʽ˄ʹ ʷ˄ʵʶʽ˅ʹ ʵʶʾ˔˄ʶʽ ˍˇ ˉˇˋˇˋˍˈ ˒˖ˍʶʽ˄ˈˍʹˍʰˌΦ  

  

ɮˁˇ˂ˇˎʻʶʾ ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ф ˉʽʻʰ˄˗˄ ˋʶ˄ʰˊʾ˖˄Υ  
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1. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ н ʰ˄ˍʽʵʽʰ˃ʶˍˊʽˁʱ 

ˍʶˍʰˊˍʹ˃ˈˊʽʰ ʰ˄ˇʽ˔ˍʱ  

ɼʱˍ˖ ˒˖ˍʽˋ˃ˈˌΥ ʰ˄ˇʽ˔ˍˈˌ  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  

  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  
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2. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ ˈ˂ʰ ʰ˄ˇʽ˔ˍʱ ɼʱˍ˖ 

˒˖ˍʽˋ˃ˈˌΥ ʰ˄ˇʽ˔ˍˈˌ  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  

  

  

  

3. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ о ˍʶˍʰˊˍʹ˃ˈˊʽʰ 

ʰ˄ˇʽ˔ˍʱ  

ɼʱˍ˖ ˒˖ˍʽˋ˃ˈˌΥ ʰ˄ˇʽ˔ˍˈˌ  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  

  

  



73  

  

  

4. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ ʰ˄ˍʽʵʽʰ˃ʶˍˊʽˁʱ 

ˍʶˍʰˊˍʹ˃ˈˊʽʰ ʰ˄ˇʽ˔ˍʱ   

ɼʱˍ˖ ˒˖ˍʽˋ˃ˈˌΥ ˁ˂ʶʽˋˍˈˌ  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  

  

  

 ɳˁˍˈˌ ˍ˖˄ ʰ˄˖ˍʷˊ˖ ˊˎʻ˃ʾˋʶ˖˄Σ ˁʱˍ˖ ʰˉˈ ˍʰ ʶʽˁˇ˄ʾʵʽʰ ˃ʶ ˍˇ ʱ˄˖ ˁʰʽ ˁʱˍ˖ 

˒˖ˌ ˎˉʱˊ˔ˇˎ˄ ˃ˉʱˊʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ ˉˈˋˇ ʷ˄ˍˇ˄ʰ ʻʰ ˒˖ˍʾʸʶʽ ˍˇ ˁʱʻʶ 

ˍʶˍʰˊˍʹ˃ˈˊʽˇ ˍˇˎ ʱ˄˖ ˒˖ˍʽˋ˃ˇˏ ʺκ ˁʰʽ ˈ˂˖˄ ˃ʰʸʾ ʰ˂˂ʱ ˁʰʽ ʰ˄ˍʾˋˍˇʽ˔ʰ ˉˈˋˇ ʷ˄ˍˇ˄ʰ 

ʻʰ ˒˖ˍʾʸʶʽ ˇ ˁʱˍ˖ ˒˖ˍʽˋ˃ˈˌΦ ɮˎˍˈ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˉʶˊʰʽˍʷˊ˖ ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌ 

ˁʰʻʰˊˈˍʹˍʰˌ ˍʹˌ ʶʽˁˈ˄ʰˌΦ  ɮˁˇ˂ˇˎʻˇˏ˄ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˊˏʻ˃ʽˋʹ ˍˇˎ ˉˇˋˇˋˍˇˏ ˍʹˌ 

˒˖ˍʶʽ˄ˈˍʹˍʰˌ ˁʰʽ ʴʽʰ ˍˇ˄ ʱ˄˖ ˁʰʽ ʴʽʰ ˍˇ˄ ˁʱˍ˖ ˒˖ˍʽˋ˃ˈΥ   
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5. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ нл-ол҈  ɼʱˍ˖ 

˒˖ˍʽˋ˃ˈˌΥ фл-100%  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  

  

6. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ сл-тл҈ ɼʱˍ˖ 

˒˖ˍʽˋ˃ˈˌΥ фл-100%  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  
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7. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ фл-млл҈ ɼʱˍ˖ 

˒˖ˍʽˋ˃ˈˌΥ фл-100%  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  

  

  

  

  

8. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ фл-млл҈ ɼʱˍ˖ 

˒˖ˍʽˋ˃ˈˌΥ рл-60%  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  



76  

  

  

  

  

  

  

9. ɯ˄˖ ˒˖ˍʽˋ˃ˈˌΥ фл-млл҈ ɼʱˍ˖ 

˒˖ˍʽˋ˃ˈˌΥ мл҈  

  

  

ʃʶˊʽˉˍ˗ˋʶʽˌ ʊ˖ˍʽˋ˃ˇˏ  

  

  

 ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ˁʰʽ ˃ʶˍʱ ʰˉˈ ˔ˊʺˋʹ ˍˇˎ ˃ʹ˔ʰ˄ʺ˃ʰˍˇˌ ˁʰʽ ʶˁˍʷ˂ʶˋʹ 

ˉˇ˂˂˗˄ ˃ʶˍˊʺˋʶ˖˄ ˋʶ ˁʱʻʶ ˍˏˉˇ ˍʶ˃ʰ˔ʾˇˎ ˉˇˎ ˉʰˊʱʴʶʽ ʹ ʶˍʰʽˊʾʰΣ ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ 

ˍʽˌ ʶʽˁˈ˄ʶˌ ˍ˖˄ ф ˉʰˊʰˉʱ˄˖ ˋʶ˄ʰˊʾ˖˄  ˉˊˇˍʶʾ˄ʶˍʰʽ ˋʰ˄ ʶ˄ʵʶʽˁ˄ˎˈ˃ʶ˄ˇˌ  ˍˊˈˉˇˌ 

˒˖ˍʽˋ˃ˇˏ ˇ ˁʱˍ˖ʻʽΥ  

  



77  

  

  

ʅˎ˄ʽˋˍʱ˃ʶ˄ˇˌ ʊ˖ˍʽˋ˃ˈˌ  
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5.8 ɳˋˍʾʰˋʹ  
  
 ʅʹ˃ʰ˄ˍʽˁˈ ˋʶ ˁʱʻʶ ʻʷˋʹ ˉˇˎ  ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʽʰ ˃ʷˍˊʹˋʹ ˋˍʽˌ н 

ʵʽʰˋˍʱˋʶʽˌΣ ʶʾ˄ʰʽ ˄ʰ ˇˊʾʸʶˍʰʽ ˁʱʻʶ ˒ˇˊʱ ʹ ˁʰˍʱ˂˂ʹ˂ʹ ʶˋˍʾʰˋʹ ˗ˋˍʶ ˄ʰ ʰˁˇ˂ˇˎʻʶʾ 

˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ʹ ʲʷ˂ˍʽˋˍʹ ˁʰʻʰˊˈˍʹˍʰ ˋʶ ˁʱʻʶ ʻʷˋʹ ˁʰʽ ˄ʰ ˃ʰˊˁʱˊʶˍʰʽ ʰˁˊʽʲ˗ˌ 

ˍˇ ʶˉʽʻˎ˃ʹˍˈ ˋʹ˃ʶʾˇ ˉʱ˄˖ ˋˍˇ ˍʶ˃ʱ˔ʽˇ Φ ɮˎˍˈ ʴʾ˄ʶˍʰʽ ʰˁˈ˃ʹ ˉʽˇ ˁʰʻˇˊʽˋˍʽˁˈ 

˂ˈʴ˖ ˍʹˌ ʵʽʰ˒ˇˊʱˌ ˋˍʰ ˏ˕ʹ ˉˇˎ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʰ ˍʶ˃ʱ˔ʽʰ ˍʹˌ ʶˍʰʽˊʾʰˌΦ 

ʃʰˊʰʵʶʾʴ˃ʰˍˇˌ ˔ʱˊʹΣ  ˉˊʷˉʶʽ ˄ʰ ˃ʶˍˊʹʻʶʾ ʹ ʰˉˈˋˍʰˋʹ ˍʹˌ ʰˁ˃ʺˌ ˃ʽʰˌ 

ˉʰˊʰ˂˂ʹ˂ˈʴˊʰ˃˃ʹˌ ʲʱˋʹˌΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʴ˂˗ˋˋʰ ˍʹˌ ˁ˂ʶʽʵʰˊʽʱˌ ˃ʶ ˃ʽʰ ˇˉʺ 

ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ˃ʷˋˇ ˍʹˌΣ ʰ˂˂ʱ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˏ˕ˇˌ ˁʰˍʱ ˍˇ˄ ɵ ʱ˅ˇ˄ʰΦ ɸʰ 

ˉˊʷˉʶʽ ˄ʰ ʴʾ˄ʶʽ ʱ˂˂ʹ ʶˋˍʾʰˋʹ ˋˍʰ н ˋʹ˃ʶʾʰ ʰ˄ʰ˒ˇˊʱˌ ˍʹˌ ˃ʷˍˊʹˋʹˌΣ ʴʽʰ ˄ʰ 

ʶˉʽˍʶˎ˔ʻʶʾ ʲʷ˂ˍʽˋˍʹ ˁʰʻʰˊˈˍʹˍʰ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ˁʰ˂ˏˍʶˊʹ ʰˁˊʾʲʶʽʰΦ ɮˎˍˈ ʴʾ˄ʶˍʰʽ 

˃ʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍˇˎ ʶʽˁˇ˄ʽʵʾˇˎ ʶˋˍʾʰˋʹˌόŦƻŎǳǎ ƛƴǎǘǊǳŎǘƛƻƴύ ʰˉˈ ˍʹ ˃ˉʱˊʰ 

˂ʶʽˍˇˎˊʴʾʰˌΦ ʂˍʰ˄ ʰˎˍˈ ʶˉʽ˂ʶʴʶʾ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʹ ˇʻˈ˄ʹ ˍˇ ʶ˅ʺˌ ˉʰˊʱʻˎˊˇΥ  

  

  

ɳˋˍʾʰˋʹ   

  

   



79  

  

  ɳʵ˗ ʹ ˃ʶˍˊʹˍʽˁʺ ˃ʰˌ ˃ʹ˔ʰ˄ʺ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʴˎˊʾʸˇ˄ˍʰˌ ˍˇ ˋ˗˃ʰ ˍʹˌ 

ˁʶ˒ʰ˂ʺˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˉˈˋˇ ˉˇ˂ˏ ʶˋˍʾʰˋʹ ˔ˊʶʽʱʸʶˍʰʽΣʶʾˍʶ ʰˎˍˈ˃ʰˍʹˌ ʶˋˍʾʰˋʹˌ 

ˁ˂ʽˁʱˊˇ˄ˍʰˌ ˍʹ˄ ʶˉʽ˂ˇʴʺ !¦¢hΦ  

ɴ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ʰˉˈ ˃ʽʰ ˋʶʽˊʱ ˃ʶˍˊʺˋʶ˖˄ ˈˍʽ ˃ʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ    

ʰˎˍˈ˃ʰˍʹˌ ʶˋˍʾʰˋʹˌ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˍˇ ʲʷ˂ˍʽˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˇˉˈˍʶ ˋʶ ʰˎˍʺ ˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ʰˎˍˈˌ ʶʾ˄ʰʽ ˇ ʶ˄ʵʶʽˁ˄ˎˈ˃ʶ˄ˇˌ ˍˊˈˉˇˌΦ  
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ʋʶʽˊˇˁʾ˄ʹˍʹ ɳˋˍʾʰˋʹ  

  



81  

  

5.9 ɾˉʱˊʰ ˋ˔ʶʵʽʰˋˍʽˁ˗˄ ʶ˄ˍˇ˂˗˄  
  

  

  

5.9.мΦ ʅ˔ʶʵʾʰˋʹ ˋʹ˃ʶʾˇˎ  

   

 
ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ʷ˄ʰ ˋʹ˃ʶʾˇ 

ˉʱ˄˖ ˋˍˇ ˃ʶˍˊˇˏ˃ʶ˄ˇ ˍʶ˃ʱ˔ʽˇ ˋˍʹ˄ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇΦ  

  

ɳˉʽ˂ˇʴʺ ˋʹ˃ʶʾˇˎ  

  

ʆˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ 

ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄Φ  

  



82  

  

  

ʅ˔ʶʵʾʰˋʹ ˋʹ˃ʶʾˇˎ  

  

5.9.2. ʅ˔ʶʵʾʰˋʹ ɱˊʰ˃˃ʺˌ  

 
ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˋˍˇ ˃ʶˍˊˇˏ˃ʶ˄ˇ 

ˍʶ˃ʱ˔ʽˇ ˋˍʹ˄ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇ ʵˏˇ ˍˇˎ˂ʱ˔ʽˋˍˇ˄  ˋʹ˃ʶʾʰΣ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰˌ ʴˊʰ˃˃ʺ 

ˉˇˎ ˍʰˎˍʾʸʶˍʰʽ ˉ˔Φ ˃ʶ ʰˁ˃ʺ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎΦ   

  

ʃ˂ʹˁˍˊˇ˂ˇʴ˗˄ˍʰˌ 9ƴǘŜǊ ʺ ˁʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ Σʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ʴˊʰ˃˃ʺ ˋˍˇ 

ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˍʹˌ ό˃ʺˁˇˌΣ 5·Σ5¸ ˁʰʽ ʴ˖˄ʾʰ ˃ʶ ˍˇˎˌ ʱ˅ˇ˄ʶˌύΦ  

  



83  

  

  

ʅ˔ʶʵʾʰˋʹ ʴˊʰ˃˃ʺˌ  

  

  

  

5.9.3. ʅ˔ʶʵʾʰˋʹ ɼˏˁ˂ˇˎ      

 
ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ  ˍˇˎ˂ʱ˔ʽˋˍˇ˄ о 

ˋʹ˃ʶʾʰ ˁʰʽ ˉ˂ʹˁˍˊˇ˂ˇʴ˗˄ˍʰˌ  9ƴǘŜǊΣ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˇ ˁˏˁ˂ˇˌ ˋˍˇ ˉʰˊʱʻˎˊˇ 

ˋ˔ʶʵʾʰˋʹˌ ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ όˊʱʵʽˇΣ 

ʵʽʱ˃ʶˍˊˇύΦ   



84  

  

  
  

ɳˉʽ˂ˇʴʺ ʅʹ˃ʶʾ˖˄  
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ʅ˔ʶʵʾʰˋʹ ɼˏˁ˂ˇˎ  

  

ʃʰˊʰˍʹˊˇˏ˄ˍʰʽ ʰˊˁʶˍʷˌ ˒ˇˊʷˌ ˇˊʽˋ˃ʷ˄ʶˌ ʵˎˋˁˇ˂ʾʶˌ ˋˍʹ˄ ˃ʷˍˊʹˋʹ ˍ˖˄ 

ˁˏˁ˂˖˄ ˈˉ˖ˌ ˉˇ˂ˏ ˃ʽˁˊʺ ʰˁˍʾ˄ʰ ˁˏˁ˂ˇˎΣ ʵˎˋˁˇ˂ʾʰ ˍˇˉˇʻʷˍʹˋʹˌ ˋʹ˃ʶʾ˖˄Σ ˃ʹ 

ˁʰʻʰˊʺ ʶʽˁˈ˄ʰ ˋʶ ˉˇ˂˂ʱ ˋʹ˃ʶʾʰ ˍˇˎ ˁˏˁ˂ˇˎκˊʱʵʽˇˎ Σ ˉˇ˂ˏ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˁˍʾ˄ʰ 

ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ˍʱ˅ʶʽˌ ˃ʶʴʶʻ˗˄ ˍˇˎ ˂ˇʽˉˇˏ ˍʶ˃ʰ˔ʾˇˎ ʰ˂˂ʱ ˁʰʽ ˃ʽˁˊˈ ˍˈ˅ˇ ˍˇˎ 

ˁˏˁ˂ˇˎ ʰˉˇˍˎˉ˖˃ʷ˄ˇ ˋˍˇ ˋ˔ʷʵʽˇ ˁʰʽ ˋˍʹ˄ ˇʻˈ˄ʹ ˃ʶʴʷʻˎ˄ˋʹˌ ˋˍˇ˄ ˎˉˇ˂ˇʴʽˋˍʺ 

όˍʶʾ˄ʶʽ ˋʶ ʶˎʻʶʾʰύΦ  

ʅʶ ˈ˂ʶˌ ˍʽˌ ˉʰˊʰˉʱ˄˖ ˉʶˊʽˉˍ˗ˋʶʽˌ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ʰˎˍ˗˄ ˇ 

˃ʶˍˊʹˍʺˌ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˂ˈʴ˖ ʴʶ˖˃ʶˍˊʾʰˌ ˁʰʽ ˃ʹ ˁʰʻʰˊˈˍʹˍʰˌ ˄ʰ ˉʶˍˏ˔ʶʽ  ʾʵʽʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ ˃ʷˍˊʹˋʹ ʰˁˍʾ˄ʰˌ ʺ ʵʽʰ˃ʷˍˊˇˎΦ ɱʽ ʰˎˍˈ ʰˁˊʽʲ˗ˌ ˍˇ ˂ˈʴˇ 

ʰˁˇ˂ˇˎʻʶʾˍʰʽ ˃ʽʰ ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ˇʵʹʴʶʾ ˋˍʹ˄  ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ 

ˉˊʰʴ˃ʰˍʽˁʺˌ ˍʽ˃ʺˌ ˃ʶ  ˃ʶʴʰ˂ˏˍʶˊʹ ʰˁˊʾʲʶʽʰΦ ʅʶ ʰˎˍˈ ˍˇ ˋʹ˃ʶʾˇ ʰ˅ʾʸʶʽ ˄ʰ 

ˋʹ˃ʶʽ˖ʻʶʾ ˉ˖ˌ ˇ ˔ʶʽˊʽˋˍʺˌ ˉˊʷˉʶʽ ˋʰ˒˗ˌ ˄ʰ ʴ˄˖ˊʾʸʶʽ ˉˊʽ˄ ˅ʶˁʽ˄ʺˋʶʽ ˍʹ 

ʵʽʰʵʽˁʰˋʾʰ ˉˇʽʰ ʰ˄ˇ˔ʺ ʷ˔ʶʽ ˋʶ ˁʱʻʶ ˃ʷˍˊʹˋʹ ˉˇˎ ˉʰʾˊ˄ʶʽ ˗ˋˍʶ ˄ʰ ˃ʹ˄ 

ʰ˄ʰ˂˗˄ʶˍʰʽ ˋʶ ˉˊˇˋˉʱʻʶʽʰ ʶˉʾˍʶˎ˅ʹˌ ˃ʶʴʰ˂ˏˍʶˊʹˌ ʰˁˊʾʲʶʽʰˌ ʰ˂˂ʱ ˋʶ ˃ʷˍˊʹˋʹ 
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ˉˇˎ ʵʶ˄ ˍˇ˄ ʶ˄ʵʽʰ˒ʷˊʶʽ ʹ ˃ʶʴʱ˂ʹ ʰˁˊʾʲʶʽʰΦ ɾʶˍʱ ʰˉˈ ˉˇ˂˂ʷˌ ʵʽʰʵˇ˔ʽˁʷˌ 

˃ʶˍˊʺˋʶʽˌ  ˋʶ ˁˏˁ˂ˇˎˌ ˁʰʽ ˊʱʵʽʰ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˍʶ˃ʰ˔ʾ˖˄ ˁʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

˃ʷˊʶˌ ˁʰʽ ˇʽ ˇˉˇʾʶˌ ʶˉʽˋˎ˄ʱˉˍˇ˄ˍʰʽ ˋˍˇ ˍʷ˂ˇˌ ˋʶ ˉʰˊʱˊˍʹ˃ʰΣ  ˇ ʶ˄ʵʶʽˁ˄ˎˈ˃ʶ˄ˇˌ 

ˍˊˈˉˇˌ ˃ʷˍˊʹˋʹˌ ˁˏˁ˂ˇˎ ʶʾ˄ʰʽ ˃ʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ п ˋʹ˃ʶʾ˖˄Φ   

  

5.9.4. ʅ˔ʶʵʾʰˋʹ ˍˈ˅ˇˎ     

 
ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ о 

ˋʹ˃ʶʾʰΣ ˍˇ  ˉˊ˗ˍˇ ˋˍʹ˄ ʰˊ˔ʺ ˍˇˎ ˍˈ˅ˇˎΣ ˍˇ ˍˊʾˍˇ ˋˍˇ ˍʷ˂ˇˌ ˁʰʽ ˍˇ ʵʶˏˍʶˊˇ 

ʶ˄ʵʽʱ˃ʶˋʰ ˗ˋˍʶ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʹ ˁʰˍʶˏʻˎ˄ˋʺ ˍˇˎΦ   

ʃ˂ʹˁˍˊˇ˂ˇʴ˗˄ˍʰˌ 9ƴǘŜǊ ʺ ˁʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʱʻˎˊˇ 

ˋ˔ʶʵʾʰˋʹˌ ˍˇ ˍˈ˅ˇ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ˋˍˇ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄Φ   

  

ʅ˔ʶʵʾʰˋʹ ˍˈ˅ˇˎ  
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5.9.5.  ʅ˔ʶʵʾʰˋʹ ˇˊʻˇʴ˖˄ʾˇˎ ˉʰˊʰ˂˂ʹ˂ˇʴˊʱ˃˃ˇˎ    

 
ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ р ˋʹ˃ʶʾʰΣ н 

ˋʹ˃ʶʾʰ ˋʶ ˃ʽʰ ʰˉˈ ˍʽˌ н ˃ʶʴʰ˂ˏˍʶˊʶˌ ˉ˂ʶˎˊʷˌ ˁʰʽ ʰˉˈ ʷ˄ʰ ˋˍʽˌ ˎˉˈ˂ˇʽˉʶˌ оΦ ɱʽʰ 

ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʶˉʽ˂ˇʴʺ ˋʹ˃ʶʾ˖˄ ˉˊˇˍʽ˃ʱˍʰʽ ˍʰ ˋʹ˃ʶʾʰ ˋˍʹ˄ ˁˏˊʽʰ ˉ˂ʶˎˊʱ ˄ʰ ˃ʹ˄ 

ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʽˌ ʱˁˊʶˌ ˈˉ˖ˌ ʶˉʾˋʹˌ ˄ʰ ʷ˔ˇˎ˄ ˃ʽʰ ˋ˔ʶˍʽˁʺ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ 

ˁʰʽ ˍʰ ˋʹ˃ʶʾʰ  ˋˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˉ˂ʶˎˊʷˌ ˄ʰ ʲˊʾˋˁˇ˄ˍʰʽ ˉʶˊʾˉˇˎ ˋˍˇ ˃ʷˋˇΦ ɶ 

ʶˉʽ˂ˇʴʺ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ ʶʾ˄ʰʽ ˁʰˍʱ ˍʹ˄ ˒ˇˊʱ ˍˇˎ ˊˇ˂ˇʴʽˇˏ ʶʾˍʶ 

ʰ˄ˍʽ˖ˊˇ˂ˇʴʽʰˁʱΦ   

 ɾʶˍʱ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˋʹ˃ʶʾ˖˄  ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ  ˍˇ 

ˉʰˊʰ˂˂ʹ˂ˈʴˊʰ˃˃ˇ ʷ˔ˇ˄ˍʰˌ ˇˊʾˋʶʽ ˖ˌ ˋʹ˃ʶʾʰ ˍʽˌ ʱˁˊʶˌ ˁʰʻ˗ˌ  ˁʰʽ ˍˇ ˁʷ˄ˍˊˇ ˍˇˎΣ 

ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʶ˂ʷʴ˔ˇˎ ʵʾ˄ˇ˄ˍʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ό˃ʺˁˇˌΣ ˉ˂ʱˍˇˌΣ 

ˉʶˊʾ˃ʶˍˊˇˌ ˁʰʽ ʶ˃ʲʰʵˈύΦ  
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ʅ˔ʶʵʾʰˋʹ ˇˊʻˇʴ˖˄ʾˇˎ  

  

  

5.9.6. ʅ˔ʶʵʾʰˋʹ ˉˇ˂ˏʴ˖˄ˇˎ    

 
ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˍˈˋʰ ˋʹ˃ʶʾʰ 

ˈˋʰ ˁʰʽ ˇʽ ʴ˖˄ʾʶˌ ˍˇˎ ˉˇ˂ˎʴ˗˄ˇˎ ˁʰʽ ˉʱ˄˖ ˋʶ ʰˎˍʷˌ ˋˍʹ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇΦ   

ʃ˂ʹˁˍˊˇ˂ˇʴ˗˄ˍʰˌ  ά9b¢9wέ ʺ ˁʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ ˍˇ ˉˇ˂ˏʴ˖˄ˇ  ʷ˔ʶʽ 

ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌΣ  ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ 

ʵʾ˄ʶˍʰʽ ˍˇ ʶ˃ʲʰʵˈ ˍˇˎ ˁʰʽ ʹ ˉʶˊʾ˃ʶˍˊˇˌΦ   

  

ʅ˔ʶʵʾʰˋʹ ʃˇ˂ˎʴ˗˄ˇˎ  
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5.9.7. ʅ˔ʶʵʾʰˋʹ ʷ˂˂ʶʽ˕ʹˌ    

 

ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ р 

ˋʹ˃ʶʾʰ ˉʶˊʽ˃ʶˍˊʽˁʱ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ ˋˍʹ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇΣ  ˃ʶ ˍˊˈˉˇ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ 

ˋˍˇ ˋ˔ʺ˃ʰΦ ɼʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ʷ˂˂ʶʽ˕ʹ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ 

ˁʰʻ˗ˌ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˋˍˇ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ όʶ˃ʲʰʵˈ˄Σ 

ˉʶˊʾ˃ʶˍˊˇˌΣ ʰˁˍʾ˄ʰ ˃ʽˁˊˇˏ ˁˏˁ˂ˇˎΣ ʰˁˍʾ˄ʰ ˃ʶʴʱ˂ˇˎύΦ  

  

  

  

ʅ˔ʶʵʾʰˋʹ ɴ˂ʶʽ˕ʹˌ   
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5.9.8. (Round Keyway)    

 

ɶ ʶˉʽ˂ˇʴʺ ʰˎˍʺ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˈˍʰ˄ ˉˊʷˉʶʽ ˄ʰ ˃ʶˍˊʹʻˇˏ˄ ʵˎˇ ˁˏˁ˂ˇʽ 

ˉˇˎ ʶ˄˗˄ˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ 

ʶˉʽ˂ʷʴʶʽ с ˋʹ˃ʶʾʰ  ˋˍʹ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇ ˉʶˊʽ˃ʶˍˊʽˁʱ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎΣ ˈˉ˖ˌ 

˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ ʶʽˁˇ˄ʾʵʽˇΣ ˁʰʽ ˁʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʱʻˎˊˇ 

ˋ˔ʶʵʾʰˋʹˌ ˍˇ ˋ˔ʺ˃ʰ ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˍˇˎ όˉʶˊʾ˃ʶˍˊˇˌΣ ʶ˃ʲʰʵˈΣ ʰˁˍʾ˄ʰύΦ   

  

ʅ˔ʶʵʾʰˋʹ wƻǳƴŘ Yŀȅǿŀȅ  
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  ʁʽ ʶˉʽ˂ˇʴʷˌ р ˖ˌ у ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ˍˇ 

ʰ˄ˍʾˋˍˇʽ˔ˇ ˋ˔ʺ˃ʰ ˋˍˇ ˋ˔ʷʵʽˇΦ ʅˍʰ ˃ʷ˔ˊʽ ˋˍʽʴ˃ʺˌ ˍʶ˃ʱ˔ʽʰ ˉˇˎ ʷ˔ˇˎ˄ ˃ʶˍˊʹʻʶʾΣ ˍˇ 

ˉʰˊʰ˂˂ʹ˂ˈʴˊʰ˃˃ˇ  ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ  ˋˍʹ  ˃ʷˍˊʹˋʹ  ˍˇˎ  ˍʶ˃ʰ˔ʾˇˎ 

 ζʃˊˈˋ˖ˉˇ ˁ˂ʶʽʵʰˊʽʱˌη ˁʰʻ˗ˌ ˁʰʽ ʹ ʶˉʽ˂ˇʴʺ wƻǳƴŘ YŜȅǿŀȅ ˋʶ ʱ˂˂ˇ ˍʶ˃ʱ˔ʽˇΣ ʶ˄˗ ˍˇ 

ˉˇ˂ˏʴ˖˄ˇ ˁʰʽ ʹ ʷ˂˂ʶʽ˕ʹ ʵʶ˄ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾΦ  

  

  

  

  

5.10 ɾˉʱˊʰ ˃ʶˍˊʹˍʽˁ˗˄ ʶ˄ˍˇ˂˗˄  
  

  

  

 ʁ ˔ʶʽˊʽˋˍʺˌΣ ʰ˒ˇˏ ʷ˔ʶʽ ˋ˔ʶʵʽʱˋʶʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ όˍʰ ˇˉˇʾʰ ˒ʰʾ˄ˇ˄ˍʰʽ 

ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌύ ʴʽʰ ˍ˖˄ ˇˉˇʾ˖˄ ˍʹ ˋ˔ʶˍʽˁʺ ʻʷˋʹ ʻʰ ˁʱ˄ʶʽ ˃ʶˍˊʺˋʶʽˌΣ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍʽˌ ˃ʶˍˊʹˍʽˁʷˌ ʶ˄ˍˇ˂ʷˌ ˉˇˎ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰΦ  

  

5.10.1. ɮˉˈˋˍʰˋʹ ʵˏˇ ˋʹ˃ʶʾ˖˄    

 
ɾʶˍʰ˒ʷˊʶʽ ˍˇ ˉˇ˄ˍʾˁʽ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˍʰ ˋʹ˃ʶʾʰ 

ˉˇˎ ʷ˔ˇˎ˄ ˋ˔ʶʵʽʰˋˍʶʾΦ ʂˍʰ˄ ˃ʶˍʰ˒ʶˊʻʶʾ ˇ ˁʷˊˋˇˊʰˌ ʶˉʱ˄˖ ˋˍˇ ˋʹ˃ʶʾˇ ʹ ʷ˄ʵʶʽ˅ʹ 

ʴʾ˄ʶˍʰʽ ˍʶˍˊʱʴ˖˄ˇΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˉʰˊʰˁʱˍ˖ ˋ˔ʺ˃ʰ ˁʰʽ ˍˈˍʶ ˃ʶ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ 

ʶˉʽ˂ʷʴˇˎ˃ʶ ˍˇ ˋʹ˃ʶʾˇΦ  
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ɮˉˈˋˍʰˋʹ ʅʹ˃ʶʾ˖˄  

 ʆˈˍʶ ˋ˔ʹ˃ʰˍʾʸʶˍʰʽ ʹ ʴˊʰ˃˃ʺ ˉˇˎ ʶ˄˗˄ʶʽ ˍʰ ˉʰˊʰˉʱ˄˖ ˋʹ˃ʶʾʰ ˋˍˇ 

ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌΣ ˇˊʾʸʶˍʰʽ ˍˇ ˃ʷˋˇ ˍʹˌ ˁʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ 

˃ʶˍˊʺˋʶ˖˄ ʵʾ˄ˇ˄ˍʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌΦ  

  

  

5.10.2. ɮˉˈˋˍʰˋʹ ˋʹ˃ʶʾˇˎ ʰˉˈ ʴˊʰ˃˃ʺ   

 
ɳˉʽ˂ʷʴʶʽ ˍˇ ˋ˔ʶʵʽʰˋ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ  ˁʰʽ ˏˋˍʶˊʰ 

ʶˉʽ˂ʷʴʶʽ ˍʹ ʴˊʰ˃˃ʺ ˁ˂ʽˁʱˊˇ˄ˍʰˌ ʶˉʱ˄˖ ˋʶ ʰˎˍʺ˄Φ   

ʆˈˍʶ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʰˉˈˋˍʰˋʹ  ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌΦ  
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ɮˉˈˋˍʰˋʹ ʅʹ˃ʶʾˇˎ ʰˉˈ ɱˊʰ˃˃ʺ  

  

  

  

5.10.3. ɮˉˈˋˍʰˋʹ ˁˏˁ˂˖˄   

 

ɳˉʽ˂ʷʴʶʽ ˍˇˎˌ ˁˏˁ˂ˇˎˌ ˁ˂ʽˁʱˊˇ˄ˍʰˌ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˋʹ˃ʶʾˇ ˉʱ˄˖ ˍˇˎˌ 

ˈˍʰ˄ ʰˎˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˊˇʸΦ   
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ɮˉˈˋˍʰˋʹ ɼˏˁ˂˖˄  

ʆˈˍʶ ˋˍʹ˄ ˇʻˈ˄ʹ ʰ˄ˇʾʴʶʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇ ˉˇˎ ˃ʰˌ ʵʾ˄ʶʽ ˍʹ˄ 

ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶˉʽ˂ʶʴʶʾ ˃ʽʰ ʰˉˈ ˍʽˌ ˉʰˊʰˁʱˍ˖ ˉʽʻʰ˄ʷˌ ʰˉˇˋˍʱˋʶʽˌ ˃ʶˍʰ˅ˏ н 

ˁˏˁ˂˖˄Φ  
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ɳˉʽ˂ˇʴʺ ɾʷˍˊʹˋʹˌ  

  

ɳˉʽ˂ʷʴʶʽ ˍʹ˄ ʰˉˈˋˍʰˋʹ ˁʰʽ ˁ˂ʽˁʱˊʶʽ ʁɼ Σˇˉˈˍʶ ˁʰʽ ˋ˔ʹ˃ʰˍʾʸʶˍʰʽ ʹ 

ʰˉˈˋˍʰˋʹ ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌΦ   
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ɮˉˈˋˍʰˋʹ ɼˏˁ˂˖˄  

  

  

5.10.4. ɮˉˈˋˍʰˋʹ ˁˏˁ˂ˇˎ ʰˉˈ ʴˊʰ˃˃ʺ   

 
ɳˉʽ˂ʷʴʶʽ ˍˇ˄ ˁˏˁ˂ˇΣ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˋʹ˃ʶʾˇ ˈˍʰ˄ ʰˎˍˈˌ ʴʾ˄ʶʽ ˊˇʸΣ ˁʰʽ ˍʹ 

ʴˊʰ˃˃ʺΦ ʆˈˍʶ ʰ˄ˇʾʴʶʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇΥ  
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ɳˉʽ˂ˇʴʺ ɮˉˈˋˍʰˋʹˌ  

ɳˉʽ˂ʷʴʶʽ ˉˇʾʰ ʰˉˈ ˍʽˌ ˉʰˊʰˉʱ˄˖ о ˉʽʻʰ˄ʷˌ ʰˉˇˋˍʱˋʶʽˌ ˃ʶˍʰ˅ˏ ʶˎʻʶʾʰˌ 

ˁʰʽ ˁˏˁ˂ˇˎ ʻʰ ˃ʶˍˊʺˋʶʽ ˁʰʽ ˋ˔ʹ˃ʰˍʾʸʶˍʰʽ ʹ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʰˉˈˋˍʰˋʹ  ˁʰʽ ʵʾ˄ˇ˄ˍʰʽ 

ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌΦ  
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ɮˉˈˋˍʰˋʹ ʅʹ˃ʶʾˇˎ ʰˉˈ ɼˏˁ˂ˇ  

  

  

5.10.5. ʅʹ˃ʶʾʰ ˍˇ˃ʺˌ ʴˊʰ˃˃ʺˌ ˃ʶ ˁˏˁ˂ˇ  

 
ɳˉʽ˂ʷʴʶʽ ˍʹ˄ ʶˎʻʶʾʰ ˁʰʽ ˍˇ˄ ˁˏˁ˂ˇ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˁʰʽ ˍˈˍʶ 

ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˍʰ ˋʹ˃ʶʾʰ ˍˇ˃ʺˌ ˍˇˎ ˉʱ˄˖ ˋˍˇ ˋ˔ʺ˃ʰ ˁʰʽ ʵʾ˄ˇ˄ˍʰʽ ˇʽ 

ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇˎˌΦ  
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ʅʹ˃ʶʾʰ ˍˇ˃ʺˌ ʴˊʰ˃˃ʺˌ ˃ʶ ˁˏˁ˂ˇ  

5.10.6. ʅʹ˃ʶʾʰ ˍˇ˃ʺˌ ˁˏˁ˂˖˄   

 

ɳˉʽ˂ʷʴʶʽ  ˍˇˎˌ  ʵˎˇ  ˁˏˁ˂ˇˎˌ  ˁʱ˄ˇ˄ˍʰˌ  ʰˊʽˋˍʶˊˈ 

 ˁ˂ʽˁ  ˁʰʽ  ˍˈˍʶ ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˍʰ ˋʹ˃ʶʾʰ ˍˇ˃ʺˌ ˍˇˎˌ ʶˉʱ˄˖ ˋˍˇ 

ˋ˔ʺ˃ʰ ˁʰʽ ˇʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇˎˌΦ  
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ʅʹ˃ʶʾʰ ʆˇ˃ʺˌ ɼˏˁ˂˖˄  

  

  

5.10.7. ʅʹ˃ʶʾˇ ˍˇ˃ʺˌ ʴˊʰ˃˃˗˄   

 
ɳˉʽ˂ʷʴʶʽ ʵˎˇ ʴˊʰ˃˃ʷˌ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ˋʹ˃ʶʾˇ 

ˍˇ˃ʺˌ ˍˇˎˌ ˁʰʽ ˇʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇˎΦ  
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ʅʹ˃ʶʾˇ ʆˇ˃ʺˌ ɱˊʰ˃˃˗˄  

  

  

   

5.10.8. ɲʽ˔ˇˍˈ˃ˇˌ   

 
ɳˉʽ˂ʷʴʶʽ ˍʽˌ н ʴˊʰ˃˃ʷˌ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ 

ʵʽ˔ˇˍˈ˃ˇˌ ˍˇˎˌ ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌΦ  
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ɲʽ˔ˇˍˈ˃ˇˌ  
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5.10.9. ɱ˖˄ʾʰ ˃ʶˍʰ˅ˏ ʴˊʰ˃˃˗˄   

  
ɳˉʽ˂ʷʴʶʽ ˍʽˌ ʵˏˇ ʴˊʰ˃˃ʷˌ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ  

ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇΦ  

  

ɳˉʽ˂ˇʴʺ ɾʷˍˊʹˋʹˌ  
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ɳˉʽ˂ʷʴʶʽ ˉˇʽʱ ʴ˖˄ʾʰ ʻʷ˂ʶʽ ˄ʰ ˃ʶˍˊʺˋʶʽ όʶˋ˖ˍʶˊʽˁʺ ʺ ʶ˅˖ˍʶˊʽˁʺύ  

ˁ˂ʽˁʱˊˇ˄ˍʰˌ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˉʶʵʾˇ ˋˍˇ ˉʰˊʰˉʱ˄˖ ˉʰˊʱʻˎˊˇΣ ʶˉʽ˂ʷʴʶʽ ʁɼ ˁʰʽ 

ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ʴ˖˄ʾʰ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌΦ  

  

ɱ˖˄ʾʰ ˃ʶˍʰ˅ˏ ɱˊʰ˃˃˗˄  

  

5.10.10. ɳ˒ʰˉˍˈ˃ʶ˄ʶˌ     

 
ɳˉʽ˂ʷʴʶʽ ʷ˄ʰ ˋʹ˃ʶʾˇ ˁʰʽ ʷ˄ʰ˄ ˁˏˁ˂ˇ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˁʰʽ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇʽ ʶ˒ʰˉˍˈ˃ʶ˄ʶˌ ʰˉˈ ˍˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˁˏˁ˂ˇ ʶ˒ˈˋˇ˄ ˎˉʱˊ˔ˇˎ˄Φ ʆʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄Φ  
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ɳ˒ʰˉˍˈ˃ʶ˄ʶˌ  

  

5.10.11. ʃˊˇˋʵʽˇˊʽˋ˃ˈˌ ˃ʷˋˇˎ ʴˊʰ˃˃ʺˌ   

  
ɳˉʽ˂ʷʴʶʽ ˍʹ˄ ʴˊʰ˃˃ʺ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ˃ʷˋˇ ˍʹˌ 

˃ʶ ˍʽˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇˎΦ   
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ɾʷˋˇ ɱˊʰ˃˃ʺˌ  

  

  

5.10.12. ɼˇʽ˄ʱ ʶ˒ʰˉˍˈ˃ʶ˄ʰ ˍ˃ʺ˃ʰˍʰ ˁˏˁ˂˖˄   

 
ɳˉʽ˂ʷʴʶʽ  ʵˏˇ ˁˏˁ˂ˇˎˌ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˁʰʽ ʰ˄ˇʾʴʶʽ ˍˇ ˉʰˊʰˁʱˍ˖ 

ˉʰˊʱʻˎˊˇ  
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ɳˉʽ˂ˇʴʺ ɾʷˍˊʹˋʹˌ  

  

ɳˉʽ˂ʷʴʶʽ ˉˇʽʰ ʰˉˈ ˍʰ н ˉʽʻʰ˄ʱ ʶ˒ʰˉˍˈ˃ʶ˄ʰ ˍ˃ʺ˃ʰˍʰ ʻʰ ˃ʶˍˊʺˋʶʽ ˁʰʽ ˍˈˍʶ 

ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ˁʰʽ ʵʾ˄ˇ˄ˍʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌΦ  
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ɳ˒ʰˉˍˈ˃ʶ˄ʰ ˍ˃ʺ˃ʰˍʰ ɼˏˁ˂˖˄  

  

  

5.10.13. ɴ˄ʵʶʽ˅ʹ ˊʱʵʽˇˎ   

  
ɳˉʽ˂ʷʴʶʽ ʷ˄ʰ˄ ˁˏˁ˂ˇ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁΣ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ʽʰ ʰˁˍʾ˄ʰ ʹ 

ˇˉˇʾʰ ˁʽ˄ʶʾˍʰʽ ˉʶˊʽ˃ʶˍˊʽˁʱ ˍˇˎ ˁˏˁ˂ˇˎ ˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏ ˁʰʽ ˁʱ˄ˇ˄ˍʰˌ 

ʰˊʽˋˍʶˊˈ ˁ˂ʾˁ ˋˍˇ ˋʹ˃ʶʾˇ ˉˇˎ ʻʷ˂ʶʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˊʱʵʽˇΦ  
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ɴ˄ʵʶʽ˅ʹ ɮˁˍʾ˄ʰˌ  

  

  

  

  

5.10.14. ɴ˄ʵʶʽ˅ʹ ʵʽʰ˃ʷˍˊˇˎ  

 

ɶ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ˉʰˊʰˉʱ˄˖ ʶˉʽ˂ˇʴʺˌ ʶʾ˄ʰʽ ʰˁˊʽʲ˗ˌ ʾʵʽʰ ˃ʶ ˍʹ˄ 

ˉˊˇʹʴˇˏ˃ʶ˄ʹ Σʴʽʰ ʰˎˍˈ ʵʶ˄ ʴʾ˄ʶˍʰʽ ˅ʰ˄ʱ ʶ˅ʺʴʹˋʹΣ ˃ʶ ˍʹ˄ ʵʽʰ˒ˇˊʱ ˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ  

ˍʽ˃ʺ ˍʹˌ ʵʽʰ˃ʷˍˊˇˎΦ  
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ɴ˄ʵʶʽ˅ʹ ɲʽʰ˃ʷˍˊˇˎ  

  
  
  

5.10.15. ɴ˄ʵʶʽ˅ʹ ̀ ˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˋʹ˃ʶʾˇˎ   

  
ɳˉʽ˂ʷʴʶʽ ʷ˄ʰ ˋʹ˃ʶʾˇ ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁΣ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ʽʰ ʴˊʰ˃˃ʺ ˃ʶ 

ʰˊ˔ʺ ˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈΣ ʵʾ˄ʶʽ ˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʺ ˍʹˌ 

Φɳˉʽ˂ʷʴʶʽ ʷ˄ʰ ʵʶˏˍʶˊˇ ˋʹ˃ʶʾˇ ˖ˌ ˍʷ˂ˇˌ ˍʹˌΦ ʃʱ˄˖ ˋˍʹ˄ ʶˎʻʶʾʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇʽ 

ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇˎ ˉˊ˗ˍˇˎ ˋʹ˃ʶʾˇˎΦ  

  

ɴ˄ʵʶʽ˅ʹ ʅˎ˄ˍʶˍʰʴ˃ʷ˄˖˄  

  

5.10.16. ɲʹ˃ʽˇˎˊʴʾʰ ˋʹ˃ʶʾ˖ˋʹˌ  

  
ɼ˂ʽˁʱˊʶʽ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˋʹ˃ʶʾˇ ˉʱ˄˖ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ˁʰʽ 

ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇΦ   
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ʃʰˊʱʻˎˊˇ ɳʽˋʰʴ˖ʴʺˌ  

  

ʃ˂ʹˁˍˊˇ˂ˇʴʶʾ ˃ʽʰ ˋʹ˃ʶʾ˖ˋʹ ˁʰʽ  ʶˉʽ˂ʷʴʶʽ ʁɼΦ ʆˈˍʶ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ʽʰ 

ʴˊʰ˃˃ʺ ˍʹ˄ ˇˉˇʾʰ ˍˇˉˇʻʶˍʶʾ ˈˉˇˎ ʻʷ˂ʶʽ ˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏ ˁʰʽ 

ˁʱ˄ˇ˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ʴˊʰ˃˃ʺˌ ʰˎˍʺˌ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ˋʹ˃ʶʾ˖ˋʹΦ  

  

  

ɴ˄ʵʶʽ˅ʹ ʅʹ˃ʶʾ˖˄  

  

  

5.10.17. ɾʶˍʰˁʾ˄ʹˋʹ ̀ ʹ˃ʶʾ˖ˋʹˌ   

 
ɳˉʽ˂ʷʴʶʽ ˃ʽʰ ʶˉʽʴˊʰ˒ʺ ˉˇˎ ʷ˔ʶʽ ˁʱ˄ʶʽ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍʹˌ ˉˊˇʹʴˇˏ˃ʶ˄ʹˌ 

ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˍʹ˄ ˃ʶˍʰˁʽ˄ʶʾ ˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏ ˋʶ ˃ʽʰ ˁʰʽ˄ˇˏˊʴʽʰ ʻʷˋʹΦ  
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5.10.18. ɲʹ˃ʽˇˎˊʴʾʰ ˋˍˇʽ˔ʶʾˇˎ ˔ʶʽˊˇˁʾ˄ʹˍʰ   

 

ɮ˄ˇʾʴʶʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇ ʵʽʰ˂ˈʴˇˎΦ   

  

ʃʾ˄ʰˁʰˌ ɳʽˋʰʴ˖ʴʺˌ  

  

ʃ˂ʹˁˍˊˇ˂ˇʴʶʾ ˍʽˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˁʰʽ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˍˇ ʸʹˍˇˏ˃ʶ˄ˇ ˋˍˇʽ˔ʶʾˇ 

ˋˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ʻʷˋʹΦ  

  

  

5.10.19. ɴ˄ʵʶʽ˅ʹ ˇˊʽʸˈ˄ˍʽʰˌ ʰˉˈˋˍʰˋʹˌ  

  
ɳˉʽ˂ʷʴʶʽ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ʷ˄ʰ ˋʹ˃ʶʾˇ ʴʽʰ ˄ʰ ʵʶʾ˅ʶʽ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ 

ˉˊ˗ˍʹˌ ˁʱʻʶˍʹˌ ʴˊʰ˃˃ʺˌΣ ˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏ ʵʾ˄ʶʽ ˉˊˇˌ ˉˇʽʰ 
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ˁʰˍʶˏʻˎ˄ˋʹ ʻʷ˂ʶʽ ˄ʰ ˁʽ˄ʹʻʶʾΣ ˋˍʰ˃ʰˍʱʶʽ ˋˍʹ˄ ʶˉʽʻˎ˃ʹˍʺ ʰˉˈˋˍʰˋʹ ˁ˂ʽˁʱˊˇ˄ˍʰˌ 

ˇˉˈˍʶ ˋ˔ʹ˃ʰˍʾʸʶˍʰʽ ʹ ʵʶˏˍʶˊʹ ˁʱʻʶˍʹ ʴˊʰ˃˃ʺ ˁʰʽ ˍʷ˂ˇˌ ˃ˇˊ˒ˇˉˇʽʶʾ ˍʹ˄ 

ˇˊʽʸˈ˄ˍʽʰ ʷ˄ʵʶʽ˅ʹΦ ɮˁˇ˂ˇˎʻʶʾ ʶʽˁˈ˄ʰ ˃ʶ о ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ˇˊ˒ˇˉˇʽʺˋʶʽˌΥ  

  

ɴ˄ʵʶʽ˅ʹ ɮˉˈˋˍʰˋʹˌ  

  

5.10.20. ɴ˄ʵʶʽ˅ʹ ˁʱʻʶˍʹˌ ʰˉˈˋˍʰˋʹˌ   

  
ɮ˄ˍʾˋˍˇʽ˔ʰ ˃ʶ ˇˊʽʸˈ˄ˍʽʰΥ  

  

ɴ˄ʵʶʽ˅ʹ ɮˉˈˋˍʰˋʹˌ  
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5.10.21. ɴ˄ʵʶʽ˅ʹ ʰˉˈˋˍʰˋʹˌ ˎˉˈ ʴ˖˄ʾʰ   

 

  

  

ɴ˄ʵʶʽ˅ʹ ɮˉˈˋˍʰˋʹˌ  

  

5.10.22. ɮˉˇˁˇˉʺ ̀ ˔ʶʵʽʰˋ˃ʷ˄˖˄ ʴˊʰ˃˃˗˄   

  
ʊʷˊʶʽ ˃ʽʰ ʴˊʰ˃˃ʺ ˉˇˎ ˍʷ˃˄ʶʽ ˍʽˌ ʴˊʰ˃˃ʷˌ ˍʰ ˍ˃ʺ˃ʰˍʰ ˍ˖˄ ˇˉˇʾ˖˄ ʻʷ˂ʶʽ 

˄ʰ ˁˈ˕ʶʽΦ  
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ɳʽˁˈ˄ʰ ʴˊʰ˃˃˗˄  

  

ɼ˂ʽˁʱˊʶʽ ˍˇ ˉʰˊʰˉʱ˄˖ ʶʽˁˇ˄ʾʵʽˇΣ ʶˉʽ˂ʷʴʶʽ ˍʹ ʴˊʰ˃˃ʺ ʰˉˇˁˇˉʺˌ ˁʰʽ 

ʶˉʽ˂ʷʴʶʽ ˉˇʽˇ ˍ˃ʺ˃ʰ ʶˉʽʻˎ˃ʶʾ ˄ʰ ˁˈ˕ʶʽ ʰˉˈ ˁʱʻʶ ʶˎʻʶʾʰΦ  

  

ɮˉˇˁˇˉʺ ʴˊʰ˃˃˗˄  

  



116  

  

5.10.23. ɳˉʷˁˍʰˋʹ ˋ˔ʶʵʽʰˋ˃ʷ˄˖˄ ʴˊʰ˃˃˗˄  

  
ʁˊʾʸʶʽ ˃ʽʰ ʴˊʰ˃˃ʺ ʰ˄ʰ˒ˇˊʱˌ ˖ˌ ˉˊˇ ˍʹˌ ˇˉˇʾʰ ʻʰ ʶˉʶˁˍʰʻˇˏ˄ ˇʽ 

ˎˉˈ˂ˇʽˉʶˌ ʴˊʰ˃˃ʷˌΦ  

  

ɮˊ˔ʽˁʺ ɳʽˁˈ˄ʰ  

  

ɼ˂ʽˁʱˊʶʽ ˍˇ ˉʰˊʰˉʱ˄˖ ʶʽˁˇ˄ʾʵʽˇΣ ʶˉʽ˂ʷʴʶʽ ˉˊ˗ˍʰ ˍʹ˄ ʶˎʻʶʾʰ ʰ˄ʰ˒ˇˊʱˌ 

ˁʰʽ ˃ʶˍʱ ˃ʾʰ ˃ʾʰ ̱ ʽˌ ʴˊʰ˃˃ʷˌ ˉˇˎ ʶˉʽʻˎ˃ʶʾ ˄ʰ ʶˉʶˁˍʰʻˇˏ˄ ˖ˌ ʰˎˍʺΦ  

  

ʃˊˇʷˁˍʰˋʹ ɱˊʰ˃˃˗˄  
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5.10.24. ɴ˄˖ˋʹ ʶˎʻʶʽ˗˄ ʴʽʰ ˋ˔ʶʵʽʰˋ˃ˈ ˍˈ˅ˇˎ  

  
ɳˉʽ˂ʷʴʶʽ ʵˎˇ ʶˎʻʶʾʶˌ ˁʰʽ ʰ˄ˇʾʴʶʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇΥ  

  

  

ɳˉʽ˂ˇʴʺ ʆˈ˅ˇˎ  

  

 ɳˉʽ˂ʷʴʶʽ ˍˇ ˍˈ˅ˇ ˉˇˎ ʻʷ˂ʶʽ ˄ʰ ˋ˔ʹ˃ʰˍʾˋʶʽ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ˍˈ˅ˇ ˁʰʽ ˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎΦ  
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ʅ˔ʶʵʾʰˋʹ ʆˈ˅ˇˎ  
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5.11 ɮʇʆʁɾɮʆʁʃʁɹɶʅɶ ɾɳʆʄɶʅɶʅ  
  

 ɳʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˔ˊʺˋʽ˃ˇ ʰ˒ˇˏ ʷ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʹ ˃ʷˍˊʹˋʹ ʶ˄ˈˌ ˍʶ˃ʰ˔ʾˇˎ ˄ʰ 

ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʹ ʵʽʰʵʽˁʰˋʾʰ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ʱ˂˂ˇ ˍʶ˃ʱ˔ʽˇ ʾʵʽˇˎ 

ˍˏˉˇˎ ˃ʷˋ˖ ˃ʽʰˌ ʰˎˍˇ˃ʰˍˇˉˇʽʹ˃ʷ˄ʹˌ ʰ˂˂ʹ˂ˇˎ˔ʾʰˌ ʶ˄ʶˊʴʶʽ˗˄Φ ɾʶ ˍˇ˄ ˍˊˈˉˇ ʰˎˍˈ ˇ 

˔ʶʽˊʽˋˍʺˌ ʶ˅ˇʽˁˇ˄ˇ˃ʶʾ ˔ˊˈ˄ˇΣ  ʵʽʶˎˁˇ˂ˏ˄ʶˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˁʰʻ˗ˌ 

ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˁʱʻʶ ˒ˇˊʱ ˍʰ ʾʵʽʰ ʲʺ˃ʰˍʰ ˃ʶ ˍʹ˄ ʾʵʽʰ ˋʶʽˊʱ ˁʰʽ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˍʰ˔ˏˍʶˊʰ 

ʷ˄ʰ ʰˊ˔ʶʾˇ ˃ʶˍˊʺˋʶ˖˄ ˍʶ˃ʰ˔ʾˇˎ ˍˇˎ ʾʵʽˇˎ ˍˏˉˇˎΣ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˇˉˇʾˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ {t/ ʰ˄ʱ˂ˎˋʹΦ  

  ɱʽʰ  ˄ʰ  ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ  ʹ  ʰˎˍˇ˃ʰˍˇˉˇʾʹˋʹ  ˃ʽʰˌ 

 ˃ ʷˍˊʹˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ˍʰ ʶʽˁˇ˄ʾʵʽʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʰˎˍˈ˃ʰˍʹ ˋ˔ʶʵʾʰˋʹ ˁʰʽ 

ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ˃ˉʱˊʰ ˋ˔ʶʵʽʰˋˍʽˁ˗˄ ʶ˄ˍˇ˂˗˄   

  

ˁʰʻ˗ˌ ˁʰʽ ˍʰ ʶʽˁˇ˄ʾʵʽʰ ˍʹˌ ʸ˗˄ʹˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΦ   

  

ɮˁˇ˂ˇˎʻʶʾ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʶʽˁˇ˄ʽʵʾ˖˄ ˁʰʽ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎˌΦ  

  

Å   
ɲʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ˄ʷˇˎ ʰˊ˔ʶʾˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΦ  

  

Å   
ɯ˄ˇʽʴ˃ʰ ˒ʰˁʷ˂ˇˎ ˁʰʽ ʶˉʽ˂ˇʴʺ ʰˊ˔ʶʾˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΦ  
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Å   
ɮˉˇʻʺˁʶˎˋʹ ʰˊ˔ʶʾˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΦ  

Å   
ɴ˄ʰˊ˅ʹκʆʶˊ˃ʰˍʽˋ˃ˈˌ ʶʴʴˊʰ˒ʺˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ  

Å   
ʆˊʷ˅ʽ˃ˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ʃʰˍ˗˄ˍʰˌ ˍˇ ˁˇˎ˃ˉʾ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ˉʰˊʰˁʱˍ˖ 

ˉʰˊʱʻˎˊˇΥ  

  

ɴ˄ʰˊ˅ʹ ˉˊˇʴˊʱ˃˃ʰˍˇˌ  
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ɲʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˉʰˊʰˁʱˍ˖Υ  

Å ˉˈˋʶˌ ˒ˇˊʷˌ ʻʰ ˍˊʷ˅ʶʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰ   

Å ˁʱʻʶ ˒ˇˊʱ ˉˇˎ ʻʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʽʰ ˃ʷˍˊʹˋʹ ˄ʰ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ ˅ʰ˄ʰˉʰˍʹʻʶʾ ˍˇ ˍˊʷ˅ʽ˃ˇ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌόʲʺ˃ʰ ˉˊˇˌ ʲʺ˃ʰύ  

Å ˉʰˏˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˈˍʰ˄ ˎˉʶˊʲ˂ʹʻʶʾ ʹ ˍʽ˃ʺ ˍʹˌ ʰ˄ˇ˔ʺˌΣ ˉˇˎ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ʷ˔ˇˎ˃ʶ ʻʷˋʶʽ  

Å ʰˎˍˈ˃ʰˍʹ ʰˉˇʻʺˁʶˎˋʹ ˋʶ ˃ˇˊ˒ʺ ŜȄŎŜƭ  

  

Å   
ʅˍʰ˃ʱˍʹ˃ʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˍʹ˄ ˗ˊʰ ˉˇˎ ˍˊʷ˔ʶʽ ˋˍˇ ʲʺ˃ʰ ˉˇˎ 

ʲˊʾˋˁʶˍʰʽ ʶˁʶʾ˄ʹ ˍʹ ˋˍʽʴ˃ʺ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˃ʺ˄ˎ˃ʰΥ  

  
  

Å   
ʃʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶʽˋʰʴ˖ʴʺˌ ˄ʷˇˎ ʲʺ˃ʰˍˇˌ 

ˉˊʽ˄ ˍˇ ʶˉʽ˂ʶʴ˃ʷ˄ˇ ˋˍʹ ˃ʷˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ   

  

  

Å ɮˎˍˈ˃ʰˍʹ ˋ˔ʶʵʾʰˋʹ ʴˊʰ˃˃ʺˌ  

ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˃ʽʰ ʸ˗˄ʹ 

ʶˏˊˇˎˌ ʰ˄ʱ˃ʶˋʰ ˋʶ ʵˎˇ ʴˊʰ˃˃ʷˌ ˃ʷˋʰ ˋˍʹ˄ ˇˉˇʾʰ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʻʰ 

ˉˊˇˋʰˊ˃ˈˋʶʽ ʰˎˍˈ˃ʰˍʰ ˃ʽʰ ʴˊʰ˃˃ʺ ˋˍʹ˄ ʰˁ˃ʺ ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˉˇˎ ˃ʶˍˊʱˍʰʽΦ  

ɮ˒ˇˏ ʶˉʽ˂ʷ˅ʶʽ ˍˇ ˁˇˎ˃ˉʾΣ ˁʱ˄ʶʽ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˋʶ ʷ˄ʰ ˋʹ˃ʶʾˇ ˍʹˌ ʰˁ˃ʺˌ ˍˇˎ 

ˍʶ˃ʰ˔ʾˇˎ ˋˍʹ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇ ˁʰʽ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ˇʻˈ˄ʹ ʹ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰΥ  
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ɳˉʽ˂ˇʴʺ ʅʹ˃ʶʾˇˎ ɴ˄ʰˊ˅ʹˌ  

 ɾʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏ ʵʹ˃ʽˇˎˊʴʶʾ ˍʹ˄ ʸ˗˄ʹ ʶˏˊˇˎˌ ˉˇˎ ʶˉʽʻˎ˃ʶʾΥ  

  

ʅ˔ʶʵʾʰˋʹ ɱˊʰ˃˃ʺˌ  
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 ˁ ʰʽ ˍʷ˂ˇˌ ˉʰˍ˗˄ˍʰˌ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˋˍʰʻʶˊˇˉˇʽʶʾˍʰʽ ˍˇ ʶˏˊˇˌ ˁʰʽ ˃ʶ ʵʶ˅ʾ 

ˁ˂ʽˁ ˋ˔ʶʵʽʱʸʶˍʰʽ ʰˎˍˈ˃ʰˍʰ ʹ ʴˊʰ˃˃ʺΦ  

  

ɮˉʶʽˁˈ˄ʽˋʹ ɱˊʰ˃˃ʺˌ  

   

 ɮˎˍˈ˃ʰˍʹ ˋ˔ʶʵʾʰˋʹ ˁˏˁ˂ˇˎ   

ʁ ˔ʶʽˊʽˋˍʺˌ ˉʰˍ˗˄ˍʰˌ ʰˎˍˈ ˍˇ ˁˇˎ˃ˉʾ ˃ˉˇˊʶʾ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˃ʽʰ ʸ˗˄ʹ 

ʶˏˊˇˎˌ ʰ˄ʱ˃ʶˋʰ ˋʶ ʵˎˇ ˁˏˁ˂ˇˎˌ ˃ʷˋʰ ˋˍʹ˄ ˇˉˇʾʰ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʻʰ 

ˉˊˇˋʰˊ˃ˈˋʶʽ ʰˎˍˈ˃ʰˍʰ ˍˇ˄ ˁˏˁ˂ˇ ˉˇˎ ˃ʶˍˊʱˍʰʽΦ  

ɮ˒ˇˏ ʶˉʽ˂ʷ˅ʶʽ ˍˇ ˁˇˎ˃ˉʾΣ ˁʱ˄ʶʽ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˋʶ ʵˎˇ ˋʹ˃ʶʾʰ ˍˇˎ ˁˏˁ˂ˇˎ 

ˍˇˎ ˍʶ˃ʰ˔ʾˇˎ ˋˍʹ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇ ˁʰʽ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ˇʻˈ˄ʹ ʹ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰΥ  
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ɳˉʽ˂ˇʴʺ ʅʹ˃ʶʾ˖˄  

  

ʅˍʹ˄ ˉʰˊʰˉʱ˄˖ ʶʽˁˈ˄ʰ ˒ʰʾ˄ʶˍʰʽ ˍˇ ʵʶˏˍʶˊˇ ˋʹ˃ʶʾˇ ˉˇˎ ʷ˔ʶʽ ʶˉʽ˂ʶʴʶʾ ˁʰʽ 

˃ʶ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˉˇ˄ˍʽˁʽˇˏ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʹ ʰ˄ˍʾˋˍˇʽ˔ʹ ʸ˗˄ʹ ʶˏˊˇˎˌ ˍʹ˄ ˇˉˇʾʰ 

ˉˊˇˋʰˊ˃ˈʸˇˎ˃ʶ ˋˍˇ ˃ʶˍˊˇˏ˃ʶ˄ˇ ˁˏˁ˂ˇΥ  
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ɲʹ˃ʽˇˎˊʴʾʰ ɳˏˊˇˎˌ  

ɱʽʰ ʰˁˊʽʲʷˋˍʶˊˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˋˎʴˁ˂ʾ˄ˇˎ˃ʶ ˍˇ ʶˏˊˇˌ ˋˍʹ˄ 

ˉʶˊʽ˒ʷˊʶʽʰ ˍˇˎ ˁˏˁ˂ˇˎΥ  
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ʅˏʴˁ˂ʽˋʹ ɳˏˊˇˎˌ ɼˏˁ˂ˇˎ  

  

ʆʷ˂ˇˌ ˉʰˍ˗˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ ˋ˔ʶʵʽʱʸʶˍʰʽ ʰˎˍˈ˃ʰˍʰ ˇ ˁˏˁ˂ˇˌΦ  
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ʅ˔ʶʵʾʰˋʹ ɼˏˁ˂ˇˎ  
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ʃʰˊʱʵʶʽʴ˃ʰ ʵʹ˃ʽˇˎˊʴʾʰˌ ˁʰʽ ˍˊʶ˅ʾ˃ʰˍˇˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ: 

  

ɲʹ˃ʽˇˎˊʴʾʰΥ  

Å ɰʺ˃ʰ мΥ  

ɼ˂ʽˁʰˊˇˎ˃ʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˉˊˇʴˊʱ˃˃ʰˍˇˌ  ˁʰʽ 

ʰ˄ˇʾʴʶʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇΥ  

  

ɳˉʽ˂ˇʴʺ ɾʶʻˈʵˇˎ  

  

ɳˉʽ˂ʷʴˇˎ˃ʶ Put random  ˁʰʽ ʵʽʰ˂ʷʴˇˎ˃ʶ ˍʹ˄ ˉˊ˗ˍʹ ʶˉʽ˂ˇʴʺ ˁʰʽ 

ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ˉʰˊʰˁʱˍ˖ ˇʻˈ˄ʹΥ  

  

ʆˇˉˇʻʷˍʹˋʹ ɮ˅ˈ˄˖˄  
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Å ɰʺ˃ʰ н  

ʆˇˉˇʻʷˍʹˋʹ  ʰ˅ˈ˄˖˄ ˋˍˇ ˍʶ˃ʱ˔ʽˇΦ ɰʷ˂ˍʽˋˍˇ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ 

ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʱ˅ˇ˄ʰ ʋ ˉˇˎ ˉʶˊ˄ʱ ʰˉˈ ˍʰ ˁʷ˄ˍˊʰ ʵˏˇ ˁˏˁ˂˖˄ 

ˉˇˎ ʶʾ˄ʰʽ ˋˎ˄ʶˎʻʶʽʰˁʱ ʲʱˋʶʽ ˋ˔ʶʵʾˇˎΦ ʁʽ ʵˏˇ ˁˏˁ˂ˇʽ ʴʽʰ ˃ʽˁˊˈˍʶˊˇ ˋ˒ʱ˂˃ʰ ʶʾ˄ʰʽ 

ˁʰ˂ˏˍʶˊˇ ˄ʰ ʲˊʾˋˁˇ˄ˍʰʽ ˈˋˇ ˉʽˇ ˃ʰˁˊʽʱ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇ ˍʶ˃ʱ˔ʽˇΦ  

   ʅ˔ʶʵʽʱʸˇˎ˃ʶ ˍˇˎˌ ʵˏˇ ˁˏˁ˂ˇˎˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍʹˌ ʶˉʽ˂ˇʴʺˌ     

  

ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˏˁ˂˖˄  

ˁʰʽ ˉˊˇˋʰˊ˃ˈʸˇˎ˃ʶ ˍˇ˄  ʱ˅ˇ˄ʰ ʋ ˃ʶ ˋʹ˃ʶʾʰ ˍʰ ʵˏˇ ˁʷ˄ˍˊʰ ˍ˖˄ ˁˏˁ˂˖˄  

˃ʶ ˍʹ ˔ˊʺˋʹ ˍʹˌ ʶˉʽ˂ˇʴʺˌ  ˁ ʰʽ ʶˉʽ˂ʷʴˇˎ˃ʶ [ƻŎŀǘŜ ŦƛƴƛǎƘΥ  
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ɼʰʻˇˊʽˋ˃ˈˌ ɮ˅ˈ˄˖˄  

  

  

  

  

Å ɰʺ˃ʰ о  

ʃˊʰʴ˃ʰˍˇˉˇʽˇˏ˃ʶ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˋˍˇ ˍʶ˃ʱ˔ʽˇ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ʶ˄ˍˇ˂ʷˌ 

ʰˎˍˈ˃ʰˍʹˌ ˋ˔ʶʵʾʰˋʹˌΦ ɳ˄ʵʶʽˁˍʽˁʱ ˋ˔ʶʵʽʱʸʶˍʰʽ ˁˏˁ˂ˇˌ ˁʰʽ ʴˊʰ˃˃ʷˌ ˁʰʽ ˃ʶˍˊ˗˄ˍʰʽ 

ˇʽ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʰˉˇˋˍʱˋʶʽˌΦ  
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ɳ˄ʵʶʾ˅ʶʽˌ ɾʶˍˊʺˋʶ˖˄  

  

Å ɰʺ˃ʰ п  

ɼ˂ʽˁʱˊˇˎ˃ʶ ̱ ˇ ˁˇˎ˃ˉʾ  ˁ ʰʽ ˍʶˊ˃ʰˍʾʸˇˎ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰΦ  

  

Å ɰʺ˃ʰ р  

ʃʰˍ˗˄ˍʰˌ ʵʽˉ˂ˈ ʰˊʽˋˍʶˊˈ ˁ˂ʽˁ ˋˍˇ ˁˇˎ˃ˉʾ  ˁ ʰʽ ʰˉˇʻʹˁʶˏˇˎ˃ʶ ˍˇ 

ˉˊˈʴˊʰ˃˃ʰ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺˋʰ˃ʶΦ   
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ʆˊʷ˅ʽ˃ˇΥ  

  

Å ɰʺ˃ʰ мΥ  

ɼ˂ʽˁʱˊˇˎ˃ʶ ˍˇ ˁˇˎ˃ˉʾ  ˁ ʰʽ ʰ˄ˇʾʴˇˎ˃ʶ ˍˇ ʰˉˇʻʹˁʶˎ˃ʷ˄ˇ ʰˊ˔ʶʾˇ 

ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʹ˄ ˇʻˈ˄ʹΥ  

  

  
  

ʆˇ ˉʰˊʱʻˎˊˇ ʰˎˍˈ ˃ʰˌ ˎˉʶ˄ʻˎ˃ʾʸʶʽ ˍʽˌ ˍʽ˃ʷˌ ˋˍʹ˄ ʶˋˍʾʰˋʹ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ 

ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˇʻˈ˄ʹˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʵʹ˃ʽˇˎˊʴʺˋʰ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʷˍˋʽ ˗ˋˍʶ Σʰ˄ 

ʰˎˍʷˌ ʷ˔ˇˎ˄ ˃ʶˍʰʲ˂ʹʻʶʾΣ ˄ʰ ˍʽˌ ʶˉʰ˄ʰ˒ʷˊˇˎ˃ʶ ˋˍʽˌ ʾʵʽʶˌ ˍʽ˃ʷˌΣ ʴʽʰ ˄ʰ ˃ˉˇˊʶʾ ˇ 

ˎˉˇ˂ˇʴʽˋˍʺˌ ˄ʰ ʵʽʰʲʱˋʶʽ ˉʽˇ ʶˏˁˇ˂ʰ ˍˇ ˍʶ˃ʱ˔ʽˇ ʷ˔ˇ˄ˍʰˌ ˍʹ˄ ʾʵʽʰ ʶˎˁˊʾ˄ʶʽʰΦ   
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Å ɰʺ˃ʰ н  

  
  

ɳˉʽ˂ʷʴˇˎ˃ʶ ˍʽˌ ˊˎʻ˃ʾˋʶʽˌ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˃ʶ ˁʰʽ ˁ˂ʽˁʱˊˇˎ˃ʶ ʁɼΦ  

  

Å ɰʺ˃ʰ о  

ʅ˔ʶʵʽʱʸˇˎ˃ʶ ˍˇˎˌ ʵˏˇ ˁˏˁ˂ˇˎˌ ˃ʶ ˍʹ ˋʶʽˊʱ ˉˇˎ ˍˇˎˌ ʶʾ˔ʰ˃ʶ ˋ˔ʶʵʽʱˋʶʽ 

ˁʰˍʱ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰΥ  

  

ɼ˂ʽˁʱˊˇˎ˃ʶ ˍˇ ˁˇˎ˃ˉʾ    ˁ ʰʽ ʰ˄ˇʾʴʶʽ ˍˇ ˉʰˊʰˁʱˍ˖ ˉʰˊʱʻˎˊˇΥ   
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ɼʰʻˇʵʺʴʹˋʹ ʃˊˇʴˊʱ˃˃ʰˍˇˌ  

ɮˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍˇ ˁʾˍˊʽ˄ˇ ʲʷ˂ˇˌ ˉˇˎ ʷ˔ʶʽ ʶ˃˒ʰ˄ʽˋˍʶʾ ˋˍʹ ʸ˗˄ʹ ˍˇˎ ʲʾ˄ˍʶˇ 

ʶ˂ʷʴ˔ˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˋˍˇ ˉʰˊʱʻˎˊˇ ˋ˔ʶʵʾʰˋʹˌ ˍˇ ˁʾˍˊʽ˄ˇ ˋˍʰˎˊˈ˄ʹ˃ʰ ˄ʰ 

ˋˎ˃ˉʾˉˍʶʽ ˃ʶ ˍˇ ˊˇʸΣ ˁʽ˄ˇˏ˃ʶ ˍʽˌ ˔ʶʽˊˇ˂ʰʲʷˌ ˁʾ˄ʹˋʹˌ ˍˊʱˉʶʸʰˌ ˉˊˇˌ ˍʹ ˋ˖ˋˍʺ 

ˁʰˍʶˏʻˎ˄ˋʹ ˁʰʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ ʰˎˍˈ˃ʰˍʰ ˍʽˌ ˃ʶˍˊʺˋʶʽˌΦ  

  

  

 

ʁ˂ˇˁ˂ʺˊ˖ˋʹ ɾʷˍˊʹˋʹˌ  
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5.12 ɮˉˇʻʺˁʶˎˋʹ ˃ʶˍˊʺˋʶ˖˄  
  

  

ʃʰˊʰˁʱˍ˖ ʻʰ ʰ˄ʰ˂ˎʻˇˏ˄ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʹʻˇˏ˄  

ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʴʾ˄ʶʽ ʹ ʰˉˇʻʺˁʶˎˋʹ ˍ˖˄  ˃ʶˍˊʺˋʶ˖˄Φ  

ɱʽʰ ˄ʰ ʴʾ˄ʶʽ ʹ ʰˉˇʻʺˁʶˎˋʹ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˇ ˔ʶʽˊʽˋˍʺˌ ʰˁˇ˂ˇˎʻʶʾ ˍʰ ˉʰˊʰˁʱˍ˖ 

ʲʺ˃ʰˍʰΥ  

Å ɰʺ˃ʰ м:  

ɼʱ˄ˇ˄ˍʰˌ ʵʽˉ˂ˈ ˁ˂ʽˁ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ    h ˄ˇʾʴʶʽ ˋˍʹ˄ ˇʻˈ˄ʹ ʷ˄ʰ 

ˉʰˊʱʻˎˊˇ ˗ˋˍʶ ˄ʰ ˇˊʾˋʶʽ ˋʶ ˉˇʽˈ˄ ˒ʱˁʶ˂ˇ ʻʰ ʰˉˇʻʹˁʶˏˋʶʽ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˉˇˎ 

ʷ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽΦ   

  

  

Å ɰʺ˃h нΥ   

ɮ˄ˇʾʴʶʽ ˍˇ ˒ʱˁʶ˂ˇΣ ˃ʶˍˇ˄ˇ˃ʱʸʶʽ ˍˇ ʰˊ˔ʶʾˇ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˃ˉˇˊʶʾ ʶˏˁˇ˂ʰ 

˄ʰ ʰ˄ʰˍˊʷ˅ʶʽ ˋʶ ʰˎˍˈ ˁʰʽ  ˉʰˍʱʶʽ ˍˇ ˁˇˎ˃ˉʾ ά{ŀǾŜέΦ ʃˊˇˋˇ˔ʺΗΗΗ ɳʵ˗ 

ʶˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˉ˖ˌ ˍˇ ʰˊ˔ʶʾˇ ʰˎˍˈ ʶʾ˄ʰʽ ˍʹˌ ˃ˇˊ˒ʺˌ  ΨΦŜнŘΩ ˁʰʽ ʹ ˇ˄ˇ˃ʰˋʾʰ ˉˇˎ 

ʻʰ  ʵˇʻʶʾ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋʶ ˂ʰˍʽ˄ʽˁˇˏˌ ˔ʰˊʰˁˍʺˊʶˌ ˁʰʽ ˈ˔ʽ ˋʶ ʶ˂˂ʹ˄ʽˁˇˏˌΣ 

ʶʽʵʱ˂˂˖ˌ ʹ ʰˉˇʻʺˁʶˎˋʹ ʵʶ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽΦ   

ɴ˔ˇ˄ˍʰˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ˍʹ˄ ˉˊ˗ˍʹ ʰˉˇʻʺˁʶˎˋʹ Σ ʰ˄ʱ ˍʰˁˍʱ ˔ˊˇ˄ʽˁʱ 

ʵʽʰˋˍʺ˃ʰˍʰ ˁˊʾ˄ʶˍʰʽ ˋˁˈˉʽ˃ˇ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ʵʽʰʵˇ˔ʽˁʷˌ ʰˉˇʻʹˁʶˏˋʶʽˌ ˍ˖˄ 

ʶˉʽˉ˂ʷˇ˄ ˃ʶˍˊʺˋʶ˖˄ ˁ˂ʽˁʱˊˇ˄ˍʰˌ ˃ˈ˄ˇ ˃ ʽʰ ˒ˇˊʱ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍˇ 

ʲʺ˃ʰ мΦ  

  

ʆˇ ʰˊ˔ʶʾˇ ˉˇˎ ʰˉˇʻʹˁʶˏʶˍʰʽ ʶʾ˄ʰʽ ˍʹˌ ˃ˇˊ˒ʺˌ ΨΦŜнŘΩΣ ˇˉˈˍʶ ʶʾ˄ʰʽ ˉˊˇˋʲʱˋʽ˃ˇ 

˃̍ ˄ˇ ˋʶ ʰˎˍˇˏˌ ˉˇˎ ʷ˔ˇˎ˄ ˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʹ ʰ˄ʱʴˁʹ 

ʰˉˇʻʺˁʶˎˋʹˌ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˋʶ ˃ˇˊ˒ʺ ˉˇˎ ʶʾ˄ʰʽ ˉˊˇˋʲʱˋʽ˃ʹ ʰˉˈ ˈ˂ˇˎˌΦ ɱʽʰ ʰˎˍˈ ˍˇ˄ 
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˂ˈʴˇ ʰˎˍˈ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˇʻʺˁʶˎˋʹˌ ˍˇˎ ʰˊ˔ʶʾˇˎ ˋʶ ˃ˇˊ˒ʺ aƛŎǊƻǎˇŦǘ ²ƻǊŘΣ 

Microsoft Excel, DxŦ ʺ tŘŦΣ ʹ ˇˉˇʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˉʰˊʰˁʱˍ˖ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʲʺ˃ʰˍʰ ˉˇˎ 

ˉˊʷˉʶʽ ˄ʰ ˁʱ˄ʶʽ ˇ ˔ʶʽˊʽˋˍʺˌΥ  

  

  

Å ɰʺ˃ʰ мΥ  

ʃˊʰʴ˃ʰˍˇˉˇʽʶʾ ˃ʽʰ ˋʶʽˊʱ ˃ʶˍˊʺˋʶ˖˄ ˁʰʽ ˎˉʱˊ˔ʶʽ ˋˍʹ˄ ˇʻˈ˄ʹ ʹ ˉʰˊʰˁʱˍ˖ 

ʶʽˁˈ˄ʰΦ    

  

ʃʾ˄ʰˁʰˌ ɾʶˍˊʺˋʶ˖˄  

   

Å ɰʺ˃ʰ нΥ  

ɼʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˋˍˇʽ˔ʶʾˇ ˋˍˇ ʵʷ˄ˍˊˇ ʵʶʵˇ˃ʷ˄˖˄ 

ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰΥ  
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ɳˉʽ˂ˇʴʺ ʋʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˃ʷˍˊʹˋʹˌ  

  

ɼ˂ʽˁʱˊˇ˄ˍʰˌ wŜǇƻǊǘ-ǎŜƭŜŎǘ ˋʶ ʷ˄ʰ ˋˍˇʽ˔ʶʾˇ ʶˉʽ˂ʷʴʶʽ ˈ˂ʰ ˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʶ˄˗ ˃ʶ  wŜǇƻǊǘ-ǎŜƭŜŎǘ ŀƭƭ ʶˉʽ˂ʷʴʶʽ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˃ʶ ˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌΦ ɾʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ wŜǇƻǊǘ-/ŀƴŎŜƭ ǎŜƭŜŎǘ ʰ˄ʰʽˊʶʾ ʷ˄ʰ 

ʶˉʽ˂ʶʴ˃ʷ˄ˇ ˋˍˇʽ˔ʶʾˇ ʶ˄˗ ˃ʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ wŜǇƻǊǘ-{ŜƭŜŎǘ ƴƻƴŜ ˍʰ ʰ˄ʰʽˊʶʾ ˈ˂ʰΦ ʆʷ˂ˇˌ 

ʶˉʽ˂ʷʴʶʽ ʰˉˈ ˍʹ ˃ˉʱˊʰ ˂ʶʽˍˇˎˊʴʾʰˌ ˋʶ ˍʽ ˃ˇˊ˒ʺ ʻʷ˂ʶʽ ˄ʰ ʰˉˇʻʹˁʶˏˋʶʽ ˍʰ 

ʶˉʽ˂ʶ˔ʻʷ˄ˍʰ ˋʹ˃ʶʾʰΦ ɮˁˇ˂ˇˎʻʶʾ ˉʰˊʱʵʶʽʴ˃ʰ ʶˉʽ˂ˇʴʺˌ о ˋʹ˃ʶʾ˖˄Φ  
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ʅˍˇʽ˔ʶʾʰ ˃ʶˍˊʺˋʶ˖˄  

  

  

  

ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʵʶ ʻʷ˂ˇˎ˃ʶ ˄ʰ ʰˉˇʻʹˁʶˏˋˇˎ˃ʶ ˈ˂ʰ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʶ˄ˈˌ 

ˋˍˇʽ˔ʶʾˇˎ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʽ˂ˇʴʺˌ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄Σ ˉʹʴʰʾ˄ˇ˄ˍʰˌ ˋˍˇ˄ ˉʾ˄ʰˁʰ 

ʵʶʵˇ˃ʷ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ˁʰʽ ˁʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ˂ʽˁ-wŜǇƻǊǘ ǎŜƭŜŎǘ ˋʶ ˈˉˇʽˇ ʶ˄ʵʽʰ˒ʷˊʶʽΦ  


























































































