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ɳʇʋɮʄɹʅʆɹɳʅ 

ʁ˂ˇˁ˂ʹˊ˗˄ˇ˄ˍʰˌ ʰˎˍʺ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˉˇˎ ˋˎ˃ˉʾˉˍʶʽ ˃ʶ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ 

ˍʹˌ ˒ˇʾˍʹˋʹˌ ˃ˇˎ ˋˍʹ ˋ˔ˇ˂ʺ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ ˍˇˎ ɳʻ˄ʽˁˇˏ ɾʶˍˋˈʲʽˇˎ 

ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ  ʶˉʽʻˎ˃˗ ˄ʰ ʶˁ˒ˊʱˋ˖ ʻʶˊ˃ʷˌ ʶˎ˔ʰˊʽˋˍʾʶˌ ˋ ʁ˃ʽʰ ˋʶʽˊʱ ʰ˄ʻˊ˗ˉ˖˄ 

ˉˇˎ ʺˍʰ˄ ʵʾˉ˂ʰ ˃ˇˎ ˍˈˋˇ ˁʰˍʱ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ʰˎˍʺˌΣ ʰ˂˂ʱ ˁʰʽ 

ʴʶ˄ʽˁˈˍʶˊʰ ˁʰʻΩˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʰˁʰʵʹ˃ʰʿˁ˗˄ ˃ˇˎ ˔ˊˈ˄˖˄. 

ʀʶˁʽ˄˗˄ˍʰˌ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍʹ˄ ʶˉʽʲ˂ʷˉˇˎˋʰ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ˃ˇˎ 

ʶˊʴʰˋʾʰˌΣ ˁˎˊʾʰ ɳ˂ʽˋʱʲʶˍ ɰʽ˄ˍʸʹ˂ʰʾˇˎΣ ˁʰʻʹʴʺˍˊʽʰ ɳΦɾΦʃΦΣ ʴʽʰ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʹΣ ˍʹ 

ʲˇʺʻʶʽʰ ˁʰʽ ˍˇ ˔ˊˈ˄ˇ ˉˇˎ ʰ˒ʽʷˊ˖ˋʶ ˁʰˍʱ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ˃ˇˎ 

ʶˊʴʰˋʾʰˌΦ 

ɸʰ ʺʻʶ˂ʰΣ ʶˉʾˋʹˌΣ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍʹ ʋˊˎˋʺ-ɳ˂ˉʾʵʰ ɮʵʱ˃ʹΣ ʵʽʵʱˁˍˇˊʰ ɳΦɾΦʃΦΣ ʴʽʰ 

ˍʹ ˋˎ˄ʶʽˋ˒ˇˊʱ ˍʹˌ ˋˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ˉʶʽˊʰ˃ʰˍʽˁ˗˄ ʵˇˁʽ˃˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ 

ˋˎ˄ˇ˂ʽˁʺ ˉˇˊʶʾʰ ˍʹˌ ʶˊʴʰˋʾʰˌΦ 

ɳˎ˔ʰˊʽˋˍ˗Σ ʰˁˈ˃ʰΣ ˍ ́˃ʶˍʰˉˍˎ˔ʽʰˁ ̋˒ˇʽˍʺˍˊʽʰ ɲʰʴʰ˂ʱˁʹ ɾʰˊʾʰΣ ʴʽʰ ˍʹ ʲˇʺʻʶʽʰ 

ˁʰʽ ˍʽˌ ˋˎ˃ʲˇˎ˂ʷˌ ˍˇˎ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ SAP2000. 

ɴ˄ʰ ʶʽʵʽˁˈ ʶˎ˔ʰˊʽˋˍ˗ ʰˉʶˎʻˏ˄˖ ˋˍˇ˄ ˉʰˍʷˊʰ ˃ˇˎΣ ɱʽ˗ˊʴˇ ɳˎʰʴʴʷ˂ˇˎΣ ˔˖ˊʾˌ ˍʹ 

ʲˇʺʻʶʽʰ ˍˇˎ ˇˉˇʾˇˎ ʵʶ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʴʾ˄ˇˎ˄ ˇʽ ˃ʶˍˊʺˋʶʽˌ ʴʽʰ ˍʹ˄ ʰˉˇˍˏˉ˖ˋʹ 

ˍˇˎ ˁˍʹˊʾˇˎΦ 

ɲʶ ʻʰ ˃ˉˇˊˇˏˋʰΣ ʲʷʲʰʽʰΣ ˄ʰ ˅ʶ˔ʱˋ˖ ˁʰʽ ˍˇˎˌ ˒ʾ˂ˇˎˌ ˉˇˎ ʰˉʷˁˍʹˋʰ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˃ˇˎΣ ˍˇˎˌ ˇˉˇʾˇˎˌ ʻʷ˂˖ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˉˇ˂ˏ ʴʽʰ ˈ˂ʶˌ ˍʽˌ 

ˎˉʷˊˇ˔ʶˌ ˋˍʽʴ˃ʷˌ ˉˇˎ ˉʶˊʱˋʰ˃ʶ ˁʰʽ ˉˇˎ ˉʱ˄ˍʰ ʻʰ ʻˎ˃ʱ˃ʰʽ ˃ʶ ʷ˄ʰ ˍʶˊʱˋˍʽˇ 

˔ʰ˃ˈʴʶ˂ˇΦ 

ʊˎˋʽˁʱ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ʶˎ˔ʰˊʽˋˍ˗ ˍˇ ˔ˊ˖ˋˍʱ˖ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʱ ˃ˇˎΣ ˋˍˇˎˌ ʴˇ˄ʶʾˌ 

˃ˇˎΣ ɱʽ˗ˊʴˇ ˁʰʽ ɳʽˊʺ˄ʹΣ ˁʰʽ ˋˍˇ˄ ʰʵʶˊ˒ˈ ˃ˇˎΣ ɰʰˋʾ˂ʹΣ ˉˇˎ ˉʱ˄ˍˇˍʶ ʶʾ˄ʰʽ ʵʾˉ˂ʰ 

˃ˇˎΣ ˃ʶ ˋˎ˃ʲˇˎ˂ʶˏˇˎ˄ ˁʰʽ ˃ʶ ˋˍʹˊʾʸˇˎ˄ ˋʶ ˁʱʻʶ ˃ˇˎ ʲʺ˃ʰΦ 
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ʃɳʄɹɽɶʌɶ 

ɶ ʽˋˍˇˊʾʰ ˍʹˌ ˍˇʽ˔ˇˉˇʽʾʰˌΣ ʵʹ˂ʰʵʺ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌ ˍˇʾ˔˖˄Σ ˅ʶˁʽ˄ʱʶʽ ʰˉˈ ˉˇ˂ˏ ˉʰ˂ʽʱ 

ˁʰʽ ʰˉˇˍʶ˂ʶʾ ˁʰʽ ˍˇ˄ ʰˊ˔ʰʽˈˍʶˊˇ ˍˊˈˉˇ ʵˈ˃ʹˋʹˌΣ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˁʱˉˇʽʶˌ ˁʰˍʰˋˁʶˎʷˌ 

ʰˉˈ ˅ˏ˂ˇΦ ʍˌ ˍˇʽ˔ˇˉˇʽʾʰΣ ˇˊʾʸʶˍʰʽ ʹ ˉ˂ʺˊ˖ˋʹ όˍˇ ʴʷ˃ʽˋ˃ʰύ ˍ˖˄ ˁʰˍʰˁˈˊˎ˒˖˄ 

ˋˍˇʽ˔ʶʾ˖˄ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˉʶˊʽʲ˂ʺ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʶˋ˖ˍʶˊʽˁ˗˄ ˔˖ˊʽˋ˃ʱˍ˖˄ 

ˍ˖˄ ˁˍʽˊʾ˖˄Φ ʆʰ ʰˊ˔ʰʾʰ ˔ˊˈ˄ʽʰΣ ʴʽʰ ˄ʰ ˁʰˍʰˋˁʶˎʱˋʶʽ ˁʱˉˇʽˇˌ ʷ˄ʰ˄ ˍˇʾ˔ˇ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʶ ˉʷˍˊʶˌΣ ˔˖ˊʾˌ ˁʰ˄ʷ˄ʰ ˋˎ˄ʵʶˍʽˁˈ ˁˇ˄ʾʰ˃ʰ όˈˉ˖ˌ ˉΦ˔Φ ˂ʱˋˉʹύΦ ɶ 

ˍʶ˔˄ʽˁʺ ʰˎˍʺΣ ʲʷʲʰʽʰ ˎˋˍʶˊˇˏˋʶ ˋʶ ʰ˄ˍˇ˔ʺΣ ʰ˂˂ʱ ʰ˄ ˇʽ ˉʷˍˊʶˌ ʶʾ˔ʰ˄ ˍˇˉˇʻʶˍʹʻʶʾ ˃ʶ 

ˋ˖ˋˍˈ ˍˊˈˉˇΣ ˍˇ ˍˇʽ˔ʾˇ ˃ˉˇˊˇˏˋʶ ˄ʰ ˋʹˁ˗ˋʶʽ ʰˊˁʶˍʱ ˒ˇˊˍʾʰΦ ɾʶ ˍʹ ˔ˊʺˋʹ ˍʹˌ 

˂ʱˋˉʹˌ ˋʰ˄ ˋˎ˄ʵʶˍʽˁˈ ʶˊʴʰ˂ʶʾˇΣ ˇ ˍˇʾ˔ˇˌ ʱˊ˔ʽˋʶ ˄ʰ ʰˉˇˁˍʱ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʰ˄ˍˇ˔ʷˌ 

ˁʰʽ ʰ˄ˍʽˋˍʱˋʶʽˌΦ ɶ ˋ˖ˋˍʺ ˍˇˉˇʻʷˍʹˋʹ ˍ˖˄ ˎ˂ʽˁ˗˄ ʲʷʲʰʽʰΣ ˍˈˋˇ ˍʹˌ ˂ʱˋˉʹˌ ˈˋˇ ˁʰʽ 

ˍ˖˄ ˂ʾʻ˖˄Σ ʵʽʰʵˊʰ˃ʱˍʽʸʰ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋʶ ʰˎˍˈΦ ɾʶ ˍˇ ˉʷˊʰˋ˃ʰ ˍˇˎ ˔ˊˈ˄ˇˎ 

ˋˍʹ˄ ˍˇʽ˔ˇˉˇʽʾʰ ʱˊ˔ʽˋʰ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁʰʽ ʱ˂˂ʰ ˎ˂ʽˁʱ ʴʽʰ ˄ʰ ˒ˍʱˋˇˎ˃ʶ ˋˍʰ 

ˋˏʴ˔ˊˇ˄ʰ ˔ˊˈ˄ʽʰ ˉˇˎ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ ʵˇ˃ʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ όˈˉ˖ˌ ˍˇˏʲ˂ʰΣ 

ˍˋʽ˃ʶ˄ˍˈ˂ʽʻˇʽ ˁΦ˂ˉΦύΣ ˍˋʽ˃ʶ˄ˍˇˁˇ˄ʾʰˌΣ ˔ʱ˂ˎʲʰ ʰ˂˂ʱ ˁʰʽ ˔ʰ˂ˏʲʵʽ˄˖˄ ʽ˄˗˄ όʵʽʰ˒ˈˊ˖˄ 

ʶʽʵ˗˄ύΦ 

ɶ ʴ˄˗ˋʹ ˍ˖˄ ˉˇ˂ʽˍʽˁ˗˄ ˃ʹ˔ʰ˄ʽˁ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˃ʹ˔ʰ˄ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍʹˌ 

ˍˇʽ˔ˇˉˇʽʾʰˌ ˁʰʽ ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁˍʹˊʾ˖˄ ʰˉˈ ˒ʷˊˇˎˋʰ ˍˇʽ˔ˇˉˇʽʾʰ ʺˍʰ˄ ˃ʷ˔ˊʽ ˍʹ 

ʵʶˁʰʶˍʾʰ ˍˇˎ Ψтл ʰ˄ʶˉʰˊˁʺˌ ˁʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁʺΣ ˁʰʻ˗ˌ ˃ʷ˔ˊʽ ˍˈˍʶ ʵʶ˄ ʶʾ˔ʶ ʴʾ˄ʶʽ 

ˇˎˋʽʰˋˍʽˁʺ ʷˊʶˎ˄ʰ ʴʽʰ ʰˎˍˈ ˍˇ ʵˇ˃ʽˁˈ ˎ˂ʽˁˈΦ ɶ ʷˊʶˎ˄ʰ ˍʹˌ ˃ʹ˔ʰ˄ʽˁʺˌ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍʹˌ ˍˇʽ˔ˇˉˇʽʾʰˌ ˎˉʰʴˇˊʶˏˍʹˁʶ ʰˉˈ ˍʹ˄ ʰ˄ʱʴˁʹ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˁʰʽ 

ʶ˄ʾˋ˔ˎˋʹˌ ˍ˖˄ ˎ˒ʽˋˍʱ˃ʶ˄˖˄ ˁˍʹˊʾ˖˄ ʰˉˈ ˍˇʽ˔ˇˉˇʽʾʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ 

ʰ˄ʰʸ˖ˉˎˊ˗ʻʹˁʶ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʰˉˈ ˍʹ ʵʽʶʻ˄˗ˌ ʷ˄ˍˇ˄ʹ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍʹˌ 

ˁˇʽ˄ʺˌ ʴ˄˗˃ʹˌ ʴʽʰ ˍʹ ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ˇʽˁʽˋˍʽˁʺˌ ˉˇ˂ʽˍʽˋˍʽˁʺˌ 

ˁ˂ʹˊˇ˄ˇ˃ʽʱˌΣ ˁʰʻ˗ˌ ʹ ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃˄ʹ˃ʶʾ˖˄ ˁʰʽ ˍ˖˄ ʵʽʰˍʹˊʹˍʷ˖˄ 

ˁˍʹˊʾ˖˄ ʶʾ˄ʰʽ ˁˍʾˋ˃ʰˍʰ ʰˉˈ ˒ʷˊˇˎˋʰ ˍˇʽ˔ˇˉˇʽʾʰΦ ʃʰˊʱ˂˂ʹ˂ʰ ʱˊ˔ʽˋʰ˄ ˄ʰ 

ʰ˄ʰˁʰ˂ˏˉˍˇ˄ˍʰʽ ˅ʰ˄ʱ ˍʰ ˅ʶ˔ʰˋ˃ʷ˄ʰ ˉˊˇˍʶˊʺ˃ʰˍʰ ˍʹˌ ˍˇʽ˔ˇˉˇʽʾʰˌ ˈˉ˖ˌΥ 

ʻʶˊ˃ˇ˃ˈ˄˖ˋʹΣ ˉˎˊʰˋ˒ʱ˂ʶʽʰΣ ʰ˄ˍˇ˔ʺ ˋˍˇ ˔ˊˈ˄ˇ ˁʰʽ ʰʽˋʻʹˍʽˁʺ ˎˉʶˊˇ˔ʺΦ 

ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʰˉˇˍˏˉ˖ˋʹΣ ʹ 

ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˋʶʽˋ˃ʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌΣ ʹ ʰˉˇˍʾ˃ʹˋʹ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ 

ʶˉʶ˃ʲʱˋʶʽˌ ˋʶ ˁˍʺˊʽˇ ˃ʶ ʲ˂ʱʲʶˌ ʰˉˈ ˒ʷˊˇˎˋʰ ˍˇʽ˔ˇˉˇʽʾʰ ˋˍʽˌ ʃʽ˄ʰˁʱˍʶˌ ʃʹ˂ʾˇˎΦ 

ʅˍˇ ˉˊ˗ˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʴʶ˄ʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇ˄ ˇʽˁʽˋ˃ˈ ˋˍˇ˄ ˇˉˇʾˇ 

ʲˊʾˋˁʶˍʰʽ ˍˇ ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌΦ ʅˍˇ ʵʶˏˍʶˊˇ ˁʶ˒ʱ˂ʰʽˇ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍˇ 

ʽˋˍˇˊʽˁˈ ˍˇˎ ˁˍʹˊʾˇˎ ˁʰʽ ʴʾ˄ʶˍʰʽ ˃ʽʰ ʴʶ˄ʽˁʺ ˉʶˊʽʴˊʰ˒ʺ ˍˇˎΣ ʶ˄˗ ˋˍˇ ˍˊʾˍˇ 

ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˇ ˒ʷˊˇ˄ ˇˊʴʰ˄ʽˋ˃ˈˌ ˍˇˎΦ ʅˍˇ ˍʷˍʰˊˍˇ ˁʶ˒ʱ˂ʰʽˇ 

ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˇʽ ʲ˂ʱʲʶˌ ˁʰʽ ˇʽ  ˒ʻˇˊʷˌ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍˇ ˁˍʺˊʽˇΦ ʅˍˇ ˉʷ˃ˉˍˇ 

ˁʶ˒ʱ˂ʰʽˇ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ʶˊʴʰˋˍʹˊʽʰˁʷˌ ʵˇˁʽ˃ʷˌ ˉˇˎ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ˋʶ 



 

8 
 

˂ʽʻˇˋ˗˃ʰˍʰ ˁʰʽ ˁˇ˄ʾʰ˃ʰ ˍˇˎ ˁˍʹˊʾˇˎ ˁʰʽ ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ʹ ʻ˂ʽˉˍʽˁʺ ʰ˄ˍˇ˔ʺ ˍʹˌ 

ˍˇʽ˔ˇˉˇʽʾʰˌΦ ʅˍˇ ʷˁˍˇ ˁʶ˒ʱ˂ʰʽˇ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ˍˇ ˎˉˇ˂ˇʴʽˋˍʽˁˈ ˇ˃ˇʾ˖˃ʰ ˍʹˌ 

ˁʰˍʰˋˁʶˎʺˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍ˖˄ ˉʶˉʶˊʰˋ˃ʷ˄˖˄ ˋˍˇʽ˔ʶʾ˖˄ ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ SAP2000. 

ʅˍˇ ʷʲʵˇ˃ˇ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ  ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˎˉˇ˂ˇʴʽˋˍʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ˁʰʽ ˋˍʹ 

ˋˎ˄ʷ˔ʶʽʰ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˁʰʽ ˋˎʴˁˊʾ˄ˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʰˉˇˍˎˉ˖˃ʷ˄ʹ ˉʰʻˇ˂ˇʴʾʰ ˍˇˎ 

ˁˍʹˊʾˇˎ ˃ʶ˂ʷˍʹˌΦ ʅˍˇ ˈʴʵˇˇ ˁʶ˒ʱ˂ʰʽˇ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ˁʰˍʱ˂˂ʹ˂ʶˌ ʶˉʶ˃ʲʱˋʶʽˌ ˁʰʽ 

ʶ˅ʶˍʱʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʱ ˍˇˎˌ ˁʰʽ ˍʷ˂ˇˌ ˋˍˇ ʷ˄ʰˍˇ ʶ˅ʱʴˇ˄ˍʰʽ 

ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ 

ʶˊʴʰˋʾʰˌΦ 
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ABSTRACT 

Masonry is one of the oldest structural materials. The majority of construction works 

until the beginning of the 20th was constructed of masonry, with almost empirical 

design. However, the appearance of new, strong and workable structural materials 

has limited the masonry to the role of body filler.  

The knowledge of civil engineers related to the mechanical properties of masonry 

ŀƴŘ ǘƘŜ ōŜƘŀǾƛƻǊ ƻŦ ƳŀǎƻƴǊȅ ōǳƛƭŘƛƴƎǎ ǿŀǎ ǳǇ ǘƻ Ψтлǎ ƛƴŀŘŜǉǳŀǘŜΣ ŀǎ ǳƴǘƛƭ ǘƘŜƴ ǘƘŜǊŜ 

had been no substantial research on this building material. The investigation of the 

mechanical behavior of masonry was dictated by the need for restoration and 

reinforcement of existing masonry buildings. The investigation was rekindled in 

recent years by strong international awareness for the preservation and 

enhancement of cultural heritage, as the vast majority of the monuments and listed 

buildings are built of masonry. At the same time, the forgotten benefits of masonry, 

such as insulation, fire safety, durability, aesthetic excellence began to be 

rediscovered. 

The present thesis focuses on the investigation, the evaluation of the seismic 

behavior, and the proposed interventions to a damaged building of masonry in 

Pinakates of Pilion. The first chapter presents general information about the location 

of the examined building. The second chapter provides information on the history of 

the building and gives a general description of the building. The third chapter 

describes in detail the structural system and the framework of the building. The 

fourth chapter emphasizes on the damages and cracks which exist on the building. 

The fifth chapter presents the laboratory tests which were carried out in natural 

stone and mortar of the building, and provides calculation of the compressive 

strength of masonry. The sixth chapter is dedicated to the formation of the 

computational model of the structure with the finite element method using 

SAP2000. The seventh chapter presents the results of the analysis with SAP2000, 

which are evaluated and compared with the existing pathology of the building. In the 

eighth chapter the alternative methods of intervention are presented and their 

effectiveness is examined. Finally, the ninth chapter ends with conclusions which 

emerged from the preparation of this thesis.  
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ʆˇ ˁ̱ ʺˊʽˇ ˉˇˎ ʻʰ ˃ʶ˂ʶˍʺˋˇˎ˃ʶ ʲˊʾˋˁʶˍʰʽ ˋˍʽˌ ʃʽ˄ʰˁʱˍʶˌΦ ʁʽ ʃʽ˄ʰˁʱˍʶˌ ʶʾ˄ʰʽ ʷ˄ʰ 

ʰˉˈ ˍʰ ˉʽˇ ʴˊʰ˒ʽˁʱ ˔˖ˊʽʱ ˍˇˎ ʃʹ˂ʾˇˎΦ ʆˇ ˔˖ˊʽˈ  ˃ʶ ˉˊˇʶʵˊʽˁˈ ʵʽʱˍʰʴ˃ʰ ʰˉˈ ˍˇ 

1979Σ ʴ˄˖ˋˍˈ ˁʰʽ ˖ˌ ʵʽʱˍʰʴ˃ʰ ʃʹ˂ʾˇˎΣ ˃ʰʸʾ ˃ʶ ʵˏˇ ʰˁˈ˃ʰ ˔˖ˊʽʱ όɰˎʸʾˍˋʰΣ 

ɾʰˁˊˎ˄ʾˍˋʰύ ʰ˄ʰˁʹˊˏ˔ʻʹˁʶ ʵʽʰˍʹˊʹˍʷˇˌ ˇʽˁʽˋ˃ˈˌ ˋˍʹ˄ ˉˊ˗ˍʹ ʸ˗˄ʹ ʰˉˈ˂ˎˍʹˌ 

ˉˊˇˋˍʰˋʾʰˌΦ ɴ˔ʶʽ ʷ˄ˍˇ˄ˇ ˉʰˊʰʵˇˋʽʰˁˈ ˔ˊ˗˃ʰ ˁʰʽ ̄ ʰ˂ʽʱ ˁʰ˂ˇʵʽʰˍʹˊʹ˃ʷ˄ʰ 

ʰˊ˔ˇ˄ˍʽˁʱ ˉˇˎ  ̱ ˇˎ ˉˊˇˋʵʾʵˇˎ˄ ʷ˄ʰ˄ ʰʷˊʰ ˃ ˇ˄ʰʵʽˁˈΦ ɮˉʷ˔ʶʽ нс ˔˂˃Φ ʰˉˈ ˍˇ ɰˈ˂ˇΣ 

ʷ˔ʶʽ ʻʷʰ ˋˍˇ˄ ʃʰʴʰˋʹˍʽˁˈ ˁˈ˂ˉˇ ˁ ʰ̔ ˎ ˕ˈ˃ʶˍˊˇ рул ˃Φ  

 

ʅ˔Φ мΦмΦм ʋʱˊˍʹˌ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ˉʶˊʽˇ˔ʺˌ  

 

ɶ ˉˊ˗ˍʹ ʰ˄ʰ˒ˇˊʱ ˋˍʽˌ ʃʽ˄ʰˁʱˍʶˌ ʴʾ˄ʶˍʰʽ ˋˍʹ ɱʶ˖ʴˊʰ˒ʾʰ ɿʶ˖ˍʶˊʽˁʺ ˉʶˊʾ ˍʹˌ 

ɳ˂˂ʱʵˇˌ ˍˇˎ ɲʰ˄ʽʺ˂ ʊʽ˂ʽˉˉʾʵʹ ˁʰʽ ˍˇˎ ɱˊʹʴˇˊʾˇˎ ɼ˖˄ˋˍʰ˄ˍʱ όɰʽʷ˄˄ʹΣмтфмύΦ ɳˁʶʾ 

http://partetavouna.blogspot.gr/2014/02/blog-post_20.html
http://commondatastorage.googleapis.com/static.panoramio.com/photos/original/26896941.jpg
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ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˉ˖ˌ ˍˇ ˔˖ˊʽˈ ʶʾ˔ʶ ˍˈˍʶ ˉʶˊʾˉˇˎ млл ˋˉʾˍʽʰΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ˉ˖ˌ 

ˍˇ ˔˖ˊʽˈ ʽʵˊˏʻʹˁʶ ˉˇ˂ˏ ˉʽˇ ˉˊʽ˄Φ ɼʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ʆˇˎˊˁˇˁˊʰˍʾʰˌ ˇʽ 

ʃʽ˄ʰˁʱˍʶˌ ʰ˄ʺˁʰ˄ ˋˍˇ˄ ɯʴʽˇ ɱʶ˗ˊʴʽˇ ɿʹ˂ʶʾʰˌΣ ʹ ˇˉˇʾʰ ˎˉʰʴ˖ʴʺ ʷ˂ʹ˅ʶ ˍˇ мттпΦ 

ɾʷ˔ˊʽ ˍˇ нллм ʰˉˇˍʶ˂ˇˏˋʰ˄ ˅ʶ˔˖ˊʽˋˍʺ ˁˇʽ˄ˈˍʹˍʰ ʶ˄˗ ˋʺ˃ʶˊʰ ˎˉʱʴˇ˄ˍʰʽ ˋˍˇ ʵʺ˃ˇ 

ɾʹ˂ʶ˗˄Φ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˉʹʴʷˌ ʰˉˈ ˍʹ ɰʽʲ˂ʽˇʻʺˁʹ ɾʹ˂ʶ˗˄ ˇʽ ʃʽ˄ʰˁʱˍʶˌ ʰˊ˔ʽˁʱ ʲˊʾˋˁˇ˄ˍʰ˄ 

˂ʾʴˇ ˄ˇˍʽˈˍʶˊʰ ʰˉˈ ˍʹ ˋʹ˃ʶˊʽ˄ʺ ˍˇˎˌ ˍˇˉˇʻʶˋʾʰΦ ɼʰˍʱ ˍʰ ˃ʶˍʰʲˎʸʰ˄ˍʽ˄ʱ ˔ˊˈ˄ʽʰ ˇʽ 

ˉʶʽˊʰˍʷˌ ˉˇˎ ʶʽˋʷˊ˔ˇ˄ˍʰ˄ ʰˉˈ ˍˇ˄ ʃʰʴʰˋʹˍʽˁˈ ˁˈ˂ˉˇ ˁʰʻ˗ˌ ˉ˂ʹˋʾʰʸʰ˄ ˋˍʹ˄ ʰˁˍʺ 

˃ˉˇˊˇˏˋʰ˄ ˁʰʽ ʶ˄ˍˈˉʽʸʰ˄ ˃ʶ ʶˎˁˇ˂ʾʰ ˍˇ ˔˖ˊʽˈ ˁʰʻ˗ˌ ʶʾ˔ʰ˄ ʱ˃ʶˋʹ ˇˉˍʽˁʺ ʶˉʰ˒ʺΦ 

ɮˎˍˈ ʶʾ˔ʶ ˋʰ˄ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʰ˄ʰʴˁʱˋʶʽ ˍˇˎˌ ˁʰˍˇʾˁˇˎˌ ˄ʰ ˃ʶˍʰ˒ʷˊˇˎ˄ ˍˇ ˔˖ˊʽˈ 

ˍˇˎˌ ˋʶ ˃ʾʰ ʱ˂˂ʹ ˍˇˉˇʻʶˋʾʰ ʹ ˇˉˇʾʰ ʵʶ ʻʰ ʺˍʰ˄ ˇˊʰˍʺΦ ɴˍˋʽ ˋʺ˃ʶˊʰ ˍˇ ˔˖ˊʾˇ ʶʾ˄ʰʽ 

ˁˊˎ˃˃ʷ˄ˇ ˉʾˋ˖ ʰˉˈ ʷ˄ʰ ˂ˈ˒ˇΣ ˈˉˇˎ ˋˍʹ ˄ʶʾˋˇʵˇ ˍˇˎ ʃʰʴʰˋʹˍʽˁˇˏ ˁˈ˂ˉˇˎ ˃ʶ˄ 

ʶʾ˄ʰʽ ˇˊʰˍˈ ʰ˂˂ʱ ˈˋˇ ˁʰ˄ʶʾˌ ˉ˂ʹˋʽʱʸʶʽ ˍʹ˄ ʰˁˍʺ ˍˇ ˔˖ˊʽˈ ˔ʱ˄ʶˍʰʽ ˉʾˋ˖ ˍˇˎΦ  

ɼʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ʆˇˎˊˁˇˁˊʰˍʾʰˌ ˇʽ ʃʽ˄ʰˁʱˍʶˌ ʰˉˇˍʶ˂ˇˏˋʰ˄ ζʋʱˋʽʰηΣ ʵʹ˂ʰʵʺ 

ʽʵʽˇˁˍʹˋʾʰ ˍˇˎ ʅˇˎ˂ˍʱ˄ˇˎΦ ɼʰˍʱ ˍˇ˄ ʾʵʽˇ ʺˍʰ˄ ˁˈˋ˃ʹ˃ʰ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˁʰʽ ʴʽΩ ʰˎˍˈ 

ˍˇ ˂ˈʴˇ ˍʽˌ ʵ˗ˊʽˋʶ ˋˍʹ ˃ʹˍʷˊʰ ˍˇˎ ɰʰ˂ʽ˄ˍʷΦ ʁʽ ˁʱˍˇʽˁˇʽ ʶʾ˔ʰ˄ ˍʹ˄ ʶˏ˄ˇʽʰ ˍʹˌ ˁʰʽ ˍˇ 

ˉˊˇ˄ˈ˃ʽˇ ˄ʰ ˃ʹ˄ ˁʰˍʰʲʱ˂ˇˎ˄ ˒ˈˊˇˎˌΦ ɴˍˋʽ ˍˇ ˔˖ˊʽˈ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˇʽˁˇ˄ˇ˃ʽˁʱ ˁʰʽ 

ʴ˄˗ˊʽˋʶ ˃ʶʴʱ˂ʶˌ ˋˍʽʴ˃ʷˌ ʵˈ˅ʰˌ ˔ʱˊʹ ˋˍˇ ʶ˃ˉˈˊʽˇΦ ɼʱˉˇʽʰ ˋˍʽʴ˃ʺ ˈ˃˖ˌ ʹ ʶˏ˄ˇʽʰ 

ʰˎˍʺ ˋˍʰ˃ʱˍʹˋʶΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˇʽ ˁʱˍˇʽˁˇʽ  ˄ʰ ʰ˄ʰʴˁʰˋˍˇˏ˄ ˄ʰ ˁʰˍʰʲʱ˂ˇˎ˄ ˃ʽʰ 

ʵˎˋʲʱˋˍʰ˔ˍʹ ʴʽʰ ˉˇ˂˂ˇˏˌ ˒ˇˊˇ˂ˇʴʾʰ Φ ɴˍˋʽ ˂ˇʽˉˈ˄ ʶˉʰ˄ʰˋˍʱˍʹˋʰ˄ ˁʰʽ ʷˁʰ˕ʰ˄ ˍˇ 

˔˖ˊʽˈ ˇ˂ˇˋ˔ʶˊ˗ˌΦ  

ʈˋˍʶˊʰ ʰˉˈ ˔ˊˈ˄ʽʰ ˁʱˍˇʽˁˇʽ ˍʹˌ ʰ˄ʰˍˇ˂ʽˁʺˌ ʄ˖˃ˎ˂ʾʰˌ ˁʰˍʷ˒ˍʰˋʰ˄ ˋˍˇ ˔˖ˊʽˈ ˁʰʽ ˍˇ 

˅ʰ˄ʰʷ˔ˍʽˋʰ˄Φ ɱʽΩ ʰˎˍˈ ˍˇ ˂ˈʴˇ ˁʰʽ ˋʺ˃ʶˊʰ ˉʱˊʰ ˍʽˌ ʽˋˍˇˊʽˁʷˌ ʰ˄ʰ˒ˇˊʷˌ ˉˇˎ 

ˎˉʱˊ˔ˇˎ˄ ˋʶ ˉʹʴʷˌ ʴʽʰ ˍʹ˄ ˏˉʰˊ˅ʹ ˍˇˎ ˔˖ˊʽˇˏ ˉˊʽ˄ ˍˇ мтллΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰ˄ʷ˄ʰ 

ˁˍʺˊʽˇ ˉˇˎ ˄ʰ ˍʽˌ ʶˉʽʲʶʲʰʽ˗˄ʶʽ ʶˁˍˈˌ ʰˉˈ ˃ʽʰ ˁˊʺ˄ʹ. 

ɼʰˍʱ ˃ʾʰ ʶˁʵˇ˔ʺΣ ʹ ˇ˄ˇ˃ʰˋʾʰ ʃʽ˄ʰˁʱˍʶˌ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˁʱˉˇʽˇ˄ ʰˉˈ ˍˇˎˌ 

ˉˊ˗ˍˇˎˌ ˁʰˍˇʾˁˇˎˌ ˍˇˎ ˔˖ˊʽˇˏ ˇ ˇˉˇʾˇˌ ˇ˄ˇ˃ʱʸˇ˄ˍʰ˄ ˉʽ˄ʰˁʱΣ̩ ʵʹ˂ʰʵʺ 

ˁʰˍʰˋˁʶˎʰˋˍʺˌ ˉʺ˂ʽ˄˖˄ ʺ ˅ˏ˂ʽ˄˖˄ ˉʽʱˍ˖˄ ˉˇˎ ˋˍʹ˄ ˉʹ˂ʽˇˊʶʾˍʽˁʹ ʵʽʱ˂ʶˁˍˇ 

ʰˉˇˁʰ˂ˇˏ˄ˍʰ˄ ζˉʽ˄ʱˁʽʰηΦ ɶ ˁʰˍʱ˂ʹ˅ʹ -ʱˍʶˌ ʻʶ˖ˊʶʾˍʰʽ ˉ˖ˌ ʶʾ˄ʰʽ ˍˇˉ˖˄ˎ˃ʽˁˈˌ 

ˋ˔ʹ˃ʰˍʽˋ˃ˈˌ ˍʹˌ h́ ʲʰ˄ʾˍʽˁʹˌ ɹ ˂˗ˋˋʰˌΦ 

ʁʽ ˁˏˊʽʶˌ ʰˋ˔ˇ˂ʾʶˌ ˍ˖˄ ʃʽ˄ʰˁʽ˖ˍ˗˄ ʺˍʰ˄ ʹ ˁˍʹ˄ˇˍˊˇ˒ʾʰΣ ˁʰʽ ʰˊʴˈˍʶˊʰ ʹ 

ˁʰ˂˂ʽʷˊʴʶʽʰ ʶ˂ʰʽ˗˄Σ ʹ ʰ˃ˉʶ˂ˇˎˊʴʾʰ ˁʰʽ ʹ ˇʽ˄ˇˉˇʽʾʰΣ ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ζˋˎˁʰ˃ʽ˄ʽ˗˄η 

ό˃ˇˎˊʽʷˌύ ˁʰʽ ʹ ˉʰˊʰʴ˖ʴʺ ˃ʶˍʰ˅ʽˇˏΣ ˁΦ˂ˉΦ ʃˊˇˉˇ˂ʶ˃ʽˁʱΣ ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍʹˌ ʶ˂ʽʱˌ 

ʶʾ˔ʶ ʵ˗ˋʶʽ ˃ʶʴʱ˂ʹ ˇʽˁˇ˄ˇ˃ʽˁʺ ʱ˄ʻʹˋʹ ˋˍʽˌ ʃʽ˄ʰˁʱˍʶˌΦ ʁ ˉʽ˄ʰˁʽ˗ˍʹˌ ʷ˃ˉˇˊˇˌ 

ɹ˖ʱ˄˄ʹˌ ɱΦ ʅʰˊʰ˒ˈˉˇˎ˂ˇˌΣ ˇ ˇˉˇʾˇˌ ʶʾ˔ʶ ˉ˂ˇˎˍʾˋʶʽ ˋˍʹ˄ ɮʾʴˎˉˍˇΣ ʾʵˊˎˋʶ ˍˇ 1900 ˍˇ 

ˉˊ˗ˍˇ ʰˍ˃ˇˁʾ˄ʹˍˇ ʶ˂ʰʽˇˍˊʽʲʶʾˇ ˁʰʽ ˋʰˉ˖˄ˇˉˇʽʶʾˇ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ʃʹ˂ʾˇˎΦ ʆˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʶˊʴˇˋˍʱˋʽˇ ʰˉʰˋ˔ˇ˂ˇˏˋʶ ˉʶˊʾˉˇˎ олл ʶˊʴʱˍʶˌ ˁʰʽ ʺˍʰ˄ 

ʶʴˁʰˍʶˋˍʹ˃ʷ˄ˇ ˋˍʰ ɼʰ˂ʱ ɿʶˊʱΣ ˉˇˎ ˍˈˍʶ ʺˍʰ˄ ˍˇ ʶˉʾ˄ʶʽˇ ̱ ˖˄ ʃʽ˄ʰˁʰˍ˗˄Φ 

http://el.wikipedia.org/wiki/%CE%A0%CE%AE%CE%BB%CE%B9%CE%BF
http://el.wikipedia.org/wiki/%CE%91%CF%81%CE%B2%CE%B1%CE%BD%CE%AF%CF%84%CE%B5%CF%82
http://el.wikipedia.org/wiki/%CE%91%CE%AF%CE%B3%CF%85%CF%80%CF%84%CE%BF%CF%82
http://el.wikipedia.org/wiki/1900
http://el.wikipedia.org/wiki/%CE%A0%CE%AE%CE%BB%CE%B9%CE%BF
http://el.wikipedia.org/wiki/%CE%9A%CE%B1%CE%BB%CE%AC_%CE%9D%CE%B5%CF%81%CE%AC_%CE%9C%CE%B1%CE%B3%CE%BD%CE%B7%CF%83%CE%AF%CE%B1%CF%82
http://el.wikipedia.org/wiki/%CE%95%CF%80%CE%AF%CE%BD%CE%B5%CE%B9%CE%BF
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ʅˍʰ 1860Σ ˍˇ ˔˖ˊʽˈ ʶʾ˔ʶ мсл ˇʽˁˇʴʷ˄ʶʽʶˌ ˁʰʽ улл ˁʰˍˇʾˁˇˎˌΦ ʍˋˍˈˋˇΣ ˉʰˊʱ ˍʹ˄ 

ˉ˂ʹʻˎˋ˃ʽʰˁʺ ˍˇˎ ʰ˄ʱˉˍˎ˅ʹ ˋˍˇ ˔˖ˊʽˈ ʵʶ˄ ˂ʶʽˍˇˎˊʴˇˏˋʶ ˋ˔ˇ˂ʶʾˇ ˃ʷ˔ˊʽ ˍʹ˄ 

ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌΦ ʅˍʽˌ ʰˊ˔ʷˌ ˍˇˎ нлˇˏ ʰʽΦ ˋˍˇ ˔˖ˊʽˈ ˂ʶʽˍˇˎˊʴˇˏˋʶ 

ˋ˔ˇ˂ʶʾˇ ˃ʶ рс ˃ʰʻʹˍʷˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˃ʶˍʱ ˍˇ мфрл ˉˇ˂˂ˇʾ ʰˉˈ ˍˇˎˌ ˁʰˍˇʾˁˇˎˌ 

ʶʴˁʰˍʷ˂ʶʽ˕ʰ˄ ˍˇ ˔˖ˊʽˈ ˁʰʽ ˃ʶˍʰ˄ʱˋˍʶˎˋʰ˄ ˋˍʹ˄ ˉˊ˖ˍʶˏˇˎˋʰ ʺ ˋʶ ʱ˂˂ʶˌ ˉˈ˂ʶʽˌ ˍʹˌ 

ɳ˂˂ʱʵˇˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺ ˍˇˎˌ ˁʰˍʱˋˍʰˋʹΦ ɶ ˍʱˋʹ 

˃ʶˍʰ˄ʱˋˍʶˎˋʹˌ ʰˎˍʺ ˋˎ˄ʶ˔ʾˋˍʹˁʶ ʴʽʰ ʰˊˁʶˍʷˌ ʵʶˁʰʶˍʾʶˌΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋʺ˃ʶˊʰ ˇʽ 

˃ˈ˄ʽ˃ˇʽ ˁʱˍˇʽˁˇʽ ˄ʰ ʰ˄ʷˊ˔ˇ˄ˍʰʽ ˉʶˊʾˉˇˎ ˋˍˇˎˌ нллΦ ʆʷ˂ˇˌΣ ˇ ˇʽˁʽˋ˃ˈˌ ˋʺ˃ʶˊʰ 

ʵʽʰˍʹˊʶʾ ˍˇ˄ ˉʰˊʰʵˇˋʽʰˁˈ ˍˇˎ ˔ʰˊʰˁˍʺˊʰΣ ˉˊˇˋˉʰʻ˗˄ˍʰˌ ˄ʰ ʶ˄ʰˊ˃ˇ˄ʽˋˍʶʾ ˃ʶ ˍʽˌ 

ˁʰʽ˄ˇˏˊʽʶˌ ˍʱˋʶʽˌ ˍʹˌ ʶˉˇ˔ʺˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʰʴʰˉʹ˃ʷ˄ˇ ˍʰ˅ʽʵʽ˖ˍʽˁˈ ˉˊˇˇˊʽˋ˃ˈ 

ɳ˂˂ʺ˄˖˄ ˁʰʽ ˅ʷ˄˖˄ ʶˉʽˋˁʶˉˍ˗˄Φ 

 

1.2 ʆʁʃɹɼɮ ʋɮʄɮɼʆɶʄɹʅʆɹɼɮ ʆʁʇ ʁɹɼɹʅʆɹɼʁʇ ʅʇɿʁɽʁʇ 

ʁʽ ʃʽ˄ʰˁʱˍʶˌ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ʴˊʰ˒ʽˁˈˍʶˊʰ ˇˊʶʽ˄ʱ ˔˖ˊʽʱ ˍˇˎ ʃʹ˂ʾˇˎ ˁʰʽ ˉ˂ʺˊ˖ˌ 

ʶ˄ʰˊ˃ˇ˄ʽˋ˃ʷ˄ˇ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ ɲʽʰʻʷˍʶʽ ˃ʾʰ ˈ˃ˇˊ˒ʹ ˉ˂ʰˁˈˋˍˊ˖ˍʹ ˉ˂ʰˍʶʾʰ ˃ʶ 

ʷ˄ʰ˄ ʴʽʴʰ˄ˍʽʰʾˇ ʴʷˊˇ ˉ˂ʱˍʰ˄ˇΣ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ ˇˉˇʾʰˌ ʶʾ˄ʰʽ ʹ ˉˇ˂ˏ 

ʶ˄ˍˎˉ˖ˋʽʰˁʺ ˃ʰˊ˃ʱˊʽ˄ʹ ˁˊʺ˄ʹ ʆˋʽˊˇʴʽʱ˄˄ʹΣ ˃ʶ ˍʽˌ ʵˏˇ ˂ʶˇ˄ˍˇˁʶ˒ʰ˂ʷˌ ˁʰʽ ˍˇˎˌ 

ʵˏˇ ʵ˖ˊʽˁˇˏˌ ˁʾˇ˄ʶˌΦ ɶ ʲˊˏˋʹ ʰˎˍʺ ˔ˍʾˋˍʹˁʶ ˍˇ муфпΣ ˃ʶ ʵ˖ˊʶʱ ˄ˍˈˉʽ˖˄ 

˃ʶˍʰ˄ʰˋˍ˗˄ ˍʹˌ ɮʽʴˏˉˍˇˎ ˋˍʹ ˃˄ʺ˃ʹ ˍ˖˄ ʴˇ˄ʷ˖˄ ˍˇˎˌΦ 

 

 

ʅ˔Φ мΦнΦм ʊ˖ˍˇʴˊʰ˒ʾʰ ˍˇˎ ˇʽˁʽˋ˃ˇˏ  

 ɳʾ ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʰˎʻʶ˄ˍʽˁʱ ˔˖ˊʽʱ ˍˇˎ ʃʹ˂ʾˇˎ ˁʰʻ˗ˌ ʹ ˉʰˊʰʵˇˋʽʰˁʺ 

ˉʹ˂ʽˇˊʶʾˍʽˁʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ʵʽʰˍʹˊʶʾˍʰʽ ʶʵ˗ ˋˍˇ ʰˁʷˊʰʽˇΣ ˔˖ˊʾˌ ʰ˂˂ˇʽ˗ˋʶʽˌΣ ˃ʶ 

ˉ˂ʺʻˇˌ ˉʷˍˊʽ˄˖˄ ʰˊ˔ˇ˄ˍʽˁ˗˄ ˁʰʽ ˉʰ˂ʽ˗˄ ˋˉʽˍʽ˗˄Σ ˉˇ˂˂ʱ ˂ʽʻˈˋˍˊ˖ˍʰ ˋˍʶ˄ʱ 

ʵˊˇ˃ʱˁʽʰ ˁʰʽ ˁʰ˂˄ˍʶˊʾ˃ʽʰΣ ˃ʰˊ˃ʱˊʽ˄ʶˌ ʲˊˏˋʶˌΣ ˈ˂ʰ ˉˊʰʴ˃ʰˍʽˁʱ ˋˍˇ˂ʾʵʽʰ 

http://el.wikipedia.org/wiki/1860
http://el.wikipedia.org/wiki/%u0398%u03B5%u03C3%u03C3%u03B1%u03BB%u03AF%u03B1


ɼɳʊɮɽɮɹʁ мΥɱɳɿɹɼɳʅ ʃɽɶʄʁʊʁʄɹɳʅ ɱɹɮ ʆʁɿ ʁɹɼɹʅɾʁ 

 

 

16 
 

˃ˇ˄ʰʵʽˁʺˌ ʰʽˋʻʹˍʽˁʺˌ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺΦ ʅˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʴˊʰ˒ʽˁˈˍʹˍʱˌ ˍˇˎ 

ʲˇʺʻʹˋʶ ˉˇ˂ˏ ˁʰʽ ʹ ˋ˔ʶˍʽˁʺ ʰˉˇ˃ˈ˄˖ˋʺ ˍˇˎ ˁʰʻ˗ˌ ˃ʷ˔ˊʽ ˉˊˈˋ˒ʰˍʰ ˎˉʺˊ˔ʶ ʷ˄ʰˌ 

˃ˈ˄ˇ ˇʵʽˁˈˌ ʱ˅ˇ˄ʰˌ ˉˇˎ ˇʵʹʴˇˏˋʶ ˋˍˇ ˔˖ˊʽˈΣ ˔˖ˊʾˌ ˄ʰ ˎˉʱˊ˔ʶʽ ʱ˂˂ʹ ˉˊˈˋʲʰˋʹ ˋʶ 

ʰˎˍˈΦ ʂˍʰ˄ ˇ ʵˊˈ˃ˇˌ ˉˇˎ ˋˍʰ˃ʰˍˇˏˋʶ ˋˍʹ ɰˎʸʾˍˋʰ ʰˋ˒ʰ˂ˍˇˋˍˊ˗ʻʹˁʶ ˁʰʽ 

ˋˎ˄ʶ˔ʾˋˍʹˁʶ ˃ʷ˔ˊʽ ˍʽˌ ʃʽ˄ʰˁʱˍʶˌΣ ʰˎˍˈ ʺˍʰ˄ ˃ʽʰ ʶˎˁʰʽˊʾʰ ʴʽʰ ˄ʰ ʴ˄˖ˊʾˋʶʽ ˍˇ ˔˖ˊʽˈ 

ˍˇˎˊʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹΦ ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʰˊ˔ˇ˄ˍʽˁʱ ʷ˔ˇˎ˄ ʰ˄ʰˁʰʽ˄ʽˋˍʶʾ ˁʰʽ ˂ʶʽˍˇˎˊʴˇˏ˄ 

˖ˌ ˅ʶ˄˗˄ʶˌΣ ʶˋˍʽʰˍˈˊʽʰ ˁʰʽ ˃ˇˎˋʶʾʰΦ ʂ˂ʰ ʰˎˍʱ ˍʰ˅ʽʵʶˏˇˎ˄ ˍˇ˄ ʶˉʽˋˁʷˉˍʹ ˋˍˇ 

ʷ˄ʵˇ˅ˇ ˉʰˊʶ˂ʻˈ˄ ʶ˄˗ ʰˉˇˉ˄ʷˇˎ˄ ˁʰʽ ʷ˄ʰ˄ ʰʷˊʰ ʰˊ˔ˇ˄ˍʽʱˌ ˁʰʽ ˃ˇ˄ʰʵʽˁˈˍʹˍʰˌΦ 

ɶ ˉ˂ʷˇ˄ ˁ˂ʰˋˋʽˁʺ ˁʰˍʰˋˁʶˎʺ ʶ˄ˈˌ ˋˉʽˍʽˇˏ ˍˇˎ ˇʽˁʽˋ˃ˇˏ ʺˍʰ˄ ʵʽ˗ˊˇ˒ʹ ʺ ˍˊʽ˗ˊˇ˒ʹΣ 

ˈˉˇˎ ˍˇ ˁʱˍ˖ ˍ˃ʺ˃ʰ ʺˍʰ˄ ˉʷˍˊʽ˄ˇ ˃ʶ ˃ʽˁˊʱ ˉʰˊʱʻˎˊʰ ˁʰʽ ʰ˄ˇʾʴ˃ʰˍʰΣ ʶ˄˗ ˇʽ ˉʱ˄˖ 

ˈˊˇ˒ˇʽ ˁʰˍʰˋˁʶˎʱʸˇ˄ˍʰ˄ ʰˉˈ ʶ˂ʰ˒ˊˏ ˋˁʶ˂ʶˍˈ ˍˇ˄ Ϧˍˋʰˍ˃ʱϦΦ ʁ ˉʱ˄˖ ˈˊˇ˒ˇˌ 

ˋˎ˄ʺʻ˖ˌ ʶ˅ʶʾ˔ʶ ˍ˖˄ ˁʱˍ˖ ˇˊˈ˒˖˄Σ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˍʰ Ϧˋʰ˔˄ʽˋʽʱϦ ˉˇˎ 

˔ʰˊʰˁˍʹˊʾʸˇˎ˄ ˍʹ˄ ˉʹ˂ʽˇˊʶʾˍʽˁʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺΦ ʆˇ ˁʱˍ˖ ˉʱˍ˖˃ʰ ˔ˊʹˋʾ˃ʶˎʶ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ʶˉˇ˔ʺˌ ˋʰ˄ ʰˉˇʻʹˁʶˎˍʽˁˈˌ ˔˗ˊˇˌΦ ʅˍˇ ˃ʶˋˇˉʱˍ˖˃ʰ 

ˈˉˇˎ ˎˉʺˊ˔ʶ ʹ ˁˇˎʸʾ˄ʰ ʸˇˏˋʶ ˁˎˊʾ˖ˌ ʹ ˇʽˁˇʴʷ˄ʶʽʰΣ ʶ˄˗ ˇ ˍʶ˂ʶˎˍʰʾˇˌ ˈˊˇ˒ˇˌ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍˇ ˋʰ˄ ˔˗ˊˇˌ ˎˉˇʵˇ˔ʺˌ ˍ˖˄ ˅ʷ˄˖˄ ʰ˂˂ʱ ˁʰʽ ˋʰ˄ ˁʰˍˇʽˁʾʰ ˍˇˎˌ ˃ʺ˄ʶˌ 

ˍˇˎ ˁʰ˂ˇˁʰʽˊʽˇˏΦ ʂ˂ʹ ʹ ˁʰˍʰˋˁʶˎʺ ˁʰ˂ˎˉˍˈˍʰ˄ ˃ʶ ˍʽˌ ˉʹ˂ʽˇˊʶʾˍʽˁʶˌ ˉ˂ʱˁʶˌ 

ʰˊʽˋˍˇˍʶ˔˄ʽˁʱ ˍˇˉˇʻʶˍʹ˃ʷ˄ʶˌΦ  

ɴ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍ˖˄ ˉʹ˂ʽˇˊʶʾˍʽˁ˖˄ ˋˉʽˍʽ˗˄ ʺˍʰ˄ ˇʽ ˉˇ˂ˏ˔ˊ˖˃ˇʽ 

˒ʶʴʴʾˍʶˌ ˉʱ˄˖ ʰˉˈ ˍʰ ˉʰˊʱʻˎˊʰ ˍˇˎ ˍʶ˂ʶˎˍʰʾˇˎ ˇˊˈ˒ˇˎΦ ʆʰ ˉ˂ˇˎˋʽˈˋˉʽˍʰ 

ˁʰˍʰˋˁʶˎʱʸʰ˄ʶ ˒ʶʴʴʾˍʶˌ ˃ʶ ˉˇ˂ˏ˔ˊ˖˃ʰ ˍʸʱ˃ʽʰ ˍʶ˔˄ˇˍˊˇˉʾʰˌ ʲʽˍˊ˗Σ 
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ʅ˔Φ мΦнΦн ʊ˖ˍˇʴˊʰ˒ʾʶˌ ˒ʶʴʴʽˍ˗˄ 

ɮˉˈ ˍʰ ˃ʷˋʰ ˍˇˎ муˇˎ ʰʽ˗˄ʰ ˇʽ ˁˏˊʽʶˌ ˋʱ˂ʶˌ ˍ˖˄ ʰˊ˔ˇ˄ˍʽˁ˗˄ ˍˇʽ˔ˇʴˊʰ˒ˇˏ˄ˍʰ˄ ˃ʶ 

ˉˇ˂ˎˉˇʾˁʽ˂ʰ ʻʷ˃ʰˍʰΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˍ˖˄ ˍˇʽ˔ˇʴˊʰ˒ʽ˗˄ ʰˎˍ˗˄ ʷ˔ʶʽ ˉ˂ʷˇ˄ 

ˁʰˍʰˋˍˊʰ˒ʶʾ ˁʰʽ ˃ʶ ˍʹ ˋˎ˃ʲˇ˂ʺ ˍ˖˄ ɱʶˊ˃ʰ˄˗˄ ˉˇˎ ˁʱ˕ʰ˄ʶ ˉˇ˂˂ʱ ˋˉʾˍʽʰ ʰˉˈ ˍʽˌ 

ʃʽ˄ʰˁʱˍʶˌ ˁʰʽ ˍˇˎˌ ʴˏˊ˖ ˇʽˁʽˋ˃ˇˏˌΦ 

ɶ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍʹˌ ˉʹ˂ʽˇˊʶʾˍʽˁʹˌ ˁʰˍˇʽˁʾʰˌ ˔˖ˊʾʸʶˍʰʽ ˋʶ ˍˊʶʽˌ ˃ʶʴʱ˂ʶˌ ʶ˄ˈˍʹˍʶˌ 

ˁʰʽ ʶˉˇ˔ʷˌΣ ˃ʷˋʰ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˍˊʽ˗˄ ʰʽ˗˄˖˄ ˇʽˁˇʵˇ˃ʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ʰˉˈ 

ˍˇ˄ муˇ ˃ʷ˔ˊʽ ˁʰʽ ˍˇ˄ нлˇ ʰʽ˗˄ʰΦ 

 

ʅ˔Φ мΦнΦо ɶ ˍˎˉˇ˂ˇʴʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ˉʹ˂ʽˇˊʶʾˍʽˁʹˌ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ 
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¶ ɶ ˉˊ˗ˍʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˉʶˊʾˇʵˇˌ ʺ ˉʶˊʾˇʵˇˌ ˍʹˌ ζˉˊ˗ʽ˃ʹˌ ˉʹ˂ʽˇˊʶʾˍʽˁʹˌ 

ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌη ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁˍʾˊʽʰ ˉˇˎ ˔ˍʾˋˍʹˁʰ˄ ˃ʷ˔ˊʽ ˍʰ ˃ʷˋʰ ˍˇˎ муˇˎ 

ʰʽ˗˄ʰ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸˇˎ˄ ˃ʽʰ ˉʶˊʾˇʵˇ ʵʹ˃ʽˇˎˊʴʽˁʺˌ ˉˊˇʶˊʴʰˋʾʰˌΦ ɮˎˍʺ˄ ˍʹ˄ 

ˉʶˊʾˇʵˇ ˔ˍʾʸˇ˄ˍʰʽ ˉˏˊʴˇʽΣ ˇʽ ˉˊ˗ˍˇʽ ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ʺˍʰ˄ ʶˉʹˊʶʰˋ˃ʷ˄ˇʽ 

ʰˉˈ ˍʰ ˉˎˊʴˈˋˉʽˍʰ ˍ˖˄ ʆˇˏˊˁ˖˄ ˍˋʽ˒˂ʽˁʱʵ˖˄ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌ ˁʰʽ ˇˊʽˋ˃ʷ˄ˇʽ 

ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ˋ˗ʸˇ˄ˍʰʽ ˃ʷ˔ˊʽ ˍʽˌ ˃ʷˊʶˌ ˃ʰˌ ʰ˂˂ʱ ˃ʶ ʰ˂˂ˇʽ˗ˋʶʽˌΦ ɳʾ˄ʰʽ 

ˍˊʽ˗ˊˇ˒ʰ ʺ ˍʶˍˊʰ˗ˊˇ˒ʰ ˁˍʾˋ˃ʰˍʰ ˃ʶ ˍʶˍˊʱʴ˖˄ʹ ˁʱˍˇ˕ʹΣ ˔ˍʽˋ˃ʷ˄ʹ ˃ʶ 

˂ʾʻˇˎˌ ʶ˄˗ ˋˍʰ ˉʰˍ˗˃ʰˍʰ ʰ˄ʰ˃ʶʽʴ˄ˏʶˍʰʽ ʹ ˉʷˍˊʰ ˃ʶ ˍˇ ˅ˏ˂ˇΦ ɶ ˇ˔ˎˊ˖˃ʷ˄ʹ 

ˁʰˍʰˋˁʶˎʺΣ ˇ ˋˎ˃ˉʰʴʺˌ ˁʰʽ ˃ʶʴʱ˂ʹˌ ʷˁˍʰˋʹˌ ˉʷˍˊʽ˄ˇˌ ˁˇˊ˃ˈˌ ˍˇˎˌΣ ˇʽ 

ʵʽˉ˂ˇʾ ˍˇʾ˔ˇʽΣ ˇʽ ˉˇ˂ʶ˃ˈˍˊˎˉʶˌΣ ʹ ˎˉʶˊˎ˕˖˃ʷ˄ʹ ʶʾˋˇʵˇˌ ˃ʶ ˍʹ˄ ʶʽʵʽˁʺ 

ˁʰˍʰˉʰˁˍʺ ʰˉˈ ˉʱ˄˖ όζʸʶ˃ʰˍʾˋˍˊʰηύΣ ˍʰ ˂ʾʴʰ ˁʰʽ ˃ʽˁˊʱ ˋˎ˃˃ʶˍˊʽˁʱ 

ˉʰˊʱʻˎˊʰ ˁʰʽ ˇʽ ʶ˅˗ˋˍʶˌ ʺ ζʶ˅˗ˋˍʶʴʰη ˋˍˇ˄ ˍʶ˂ʶˎˍʰʾˇ ˈˊˇ˒ˇΣ ˉˇˎ 

ˋˍʹˊʾʸˇ˄ˍʰʽ ˋʶ ˅ˏ˂ʽ˄ʶˌ ʰ˄ˍʹˊʾʵʶˌΣ ʶʾ˄ʰʽ ˃ʶˊʽˁʱ ˃ˈ˄ˇ ʰˉˈ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˍ˖˄ ˋˉʽˍʽ˗˄ ʶˁʶʾ˄ʹˌ ˍʹˌ ʶˉˇ˔ʺˌΦ ɳ˂ʱ˔ʽˋˍˇʽ ˍʷˍˇʽˇʽ ˉˏˊʴˇʽ ʵʽʰˋ˗ʸˇ˄ˍʰʽ ˃ʷ˔ˊʽ 

ˍʽˌ ˃ʷˊʶˌ ˃ʰˌ ʶ˄˗ ˉˇ˂˂ˇʾ ʰˉˈ ʰˎˍˇˏˌ ʷ˔ˇˎ˄ ʵʶ˔ˍʶʾ ˃ʶˍʰʴʶ˄ʷˋˍʶˊʶˌ 

ʶˉʶ˃ʲʱˋʶʽˌ ˉˇˎ ʷ˔ˇˎ˄ ʰ˂˂ˇʽ˗ˋʶʽ ˍʹ˄ ʰˊ˔ʽˁʺ ˍˇˎˌ ˒ˎˋʽˇʴ˄˖˃ʾʰΦ 

 

¶ ɶ ʵʶˏˍʶˊʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˉʶˊʾˇʵˇˌ ʺ ζˁ˂ʰˋʽˁʺ ˉʶˊʾˇʵˇˌηΣ ˃ʶ ˇʽˁʺ˃ʰˍʰ 

ʲˇˊʶʽˇʶ˂˂ʰʵʾˍʽˁˇˎ ˍˏˉˇˎΣ ˁʰ˂ˏˉˍʶʽ ˍˇˎˌ ˔ˊˈ˄ˇˎˌ ˃ʶˍʰ˅ˏ ˍˇˎ мтрл ˁʰʽ ˍˇˎ 

мурл ˁʰʽ ʶʵ˗ ˁʱ˄ʶʽ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʺ ˍˇˎ ˍˇ ʰˋˍʽˁˈ ʰˊ˔ˇ˄ˍʽˁˈΦ ʆ˗ˊʰ ˍʰ 

ʰˊ˔ˇ˄ˍʽˁʱ ˔ˍʾʸˇ˄ˍʰʽ ʰˉˈ ɶˉʶʽˊ˗ˍʶˌ ˁʰʽ ɾʰˁʶʵˈ˄ʶˌ ˉˊˈˋ˒ˎʴʶˌ ˉˇˎ ʷ˔ˇˎ˄ 

ʶʴˁʰˍʰˋˍʰʻʶʾ ˋˍˇ ʃʺ˂ʽˇΣ ˅ʷˊˇˎ˄ ˁʰ˂ʱ ˍʰ ˃ˎˋˍʽˁʱ ˍʹˌ ˇʽˁˇʵˇ˃ʽˁʺˌ ˍʷ˔˄ʹˌ ˁʰʽ 

ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍʹˌ ˉʶˊʽˈʵˇˎΦ ɮˉˈ ʰˎˍˇˏˌ ˅ʶ˔˖ˊʾʸˇˎ˄ ˇʽ 

ɵˇˎˉʰ˄ʽ˗ˍʶˌ ˃ʰˋˍˈˊˇʽΣ ˃ʶ ˁʰˍʰʴ˖ʴʺ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ʃʶ˄ˍʱ˂ˇ˒ˇˎ 

ɼˇʸʱ˄ʹˌΣ ˉˇˎ ˇ˄ˇ˃ʰʸˈˍʰ˄ ˍˈˍʶ ɵˇˎˉʱ˄ʽΣ ˃ʶ ˉˊ˖ˍˇˋˍʱˍʹ ˍˇ˄ ˅ʰˁˇˎˋˍˈ ɲʺ˃ˇ 

ɵʹˉʰ˄ʽ˗ˍʹΦ ʆˇ ˉ˂ʺʻˇˌ ˍ˖˄ ʰˊ˔ˇ˄ˍʽˁ˗˄ ˉˇˎ ˁʰˍʰˋˁʶˎʱʸˇ˄ˍʰʽ ˍ˗ˊʰ ʵʽʰʻʷˍʶʽ 

ˉʷˍˊʽ˄ʹ ʲʱˋʹ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸʶʽ ˇˊʻʺ ˁʰʽ ˁʱʻʶˍʹ ʴ˖˄ʾʰ όɱύ ˁʰʽ ʵˏˇ ʺ ˍˊʶʽˌ 

ˇˊˈ˒ˇˎˌΣ ʶ˄˗ ʹ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ʻˎ˃ʾʸʶʽ ˉˇ˂ˏ ˍˇˎˌ ˉˊ˗ʽ˃ˇˎˌ ˉˏˊʴˇˎˌΦ ɳʾ˄ʰʽ 

ˋˉʾˍʽʰ ˃ʶ ʶʽʵʽˁʱ ʵʽʰ˃ˇˊ˒˖˃ʷ˄ˇˎˌ ˔˗ˊˇˎˌ ʴʽʰ ʵʽʱ˒ˇˊʶˌ ˔ˊʺˋʶʽˌΣ ʶ˄ʽˋ˔ˎ˃ʷ˄ʰ 

˃ʶ ˅ˎ˂ˇʵʶˋʽʷˌ ʰ˄ʱ ʵʽʰˋˍʺ˃ʰˍʰ ˁʰʽ ˃ʶ ˍˇˎˌ ˉʱ˄˖ ˇˊˈ˒ˇˎˌ 

ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇˎˌ ʰˉˈ ʶ˂ʰ˒ˊˏ ˎ˂ʽˁˈΣ ˍˇ˄ ˍˋʰˍ˃ʱΦ ʆˇ ʽˋˈʴʶʽˇ ˍ˖˄ ˋˉʽˍʽ˗˄ 

ʰˎˍ˗˄Σ ʴ˄˖ˋˍˈ ˖ˌ ζˁʰˍ˗ʽηΣ ʵʽʰʻʷˍʶʽ ˂ʾʴʰ ˁʰʽ ˃ʽˁˊʱ ˉʰˊʱʻˎˊʰ ˁʰʽ ˔ˇ˄ˍˊˇˏˌ 

ˉʷˍˊʽ˄ˇˎˌ ˍˇʾ˔ˇˎˌ ˉˇˎ ʵʽʰˍʹˊˇˏ˄ ˔ʰ˃ʹ˂ʺ ˁʰʽ ˋˍʰʻʶˊʺ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʶ˄˗ 

˔ˊʹˋʽ˃ʶˏʶʽ ˖ˌ ʰˉˇʻʹˁʶˎˍʽˁˈˌ ˔˗ˊˇˌΦ ɮˁˇ˂ˇˎʻʶʾ ʰˉˈ ˉʱ˄˖ ˇ ʰΩ ˈˊˇ˒ˇˌ ʺ 

˃ʶˋˇˉʱˍ˖˃ʰΣ ˃ʶ ˍˇ ˔ʰ˃ʹ˂ˈ ˍʰʲʱ˄ʽ ˁʰʽ ˍʰ ˍʸʱˁʽʰ ˍˇˎΣ ˇ ˇˉˇʾˇˌ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ ˔ʶʽ˃ʶˊʽ˄ʺ ʵʽʰ˃ˇ˄ʺΦ ʅˍˇ˄ ˍˊʾˍˇ ˁʰʽ ˍʶ˂ʶˎˍʰʾˇ ˈˊˇ˒ˇ 

ʶ˂ʰ˒ˊʽʱˌ ˁʰˍʰˋˁʶˎʺˌΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˁʰ˂ˇˁʰʽˊʽ˄ʺ ʵʽʰ˃ˇ˄ʺΣ 

ˎˉʱˊ˔ʶʽ ʹ ˁˏˊʽʰ ʶʾˋˇʵˇˌ ˍˇˎ ˁˍʽˊʾˇˎ ˁʰʻ˗ˌ ˁʰʽ ˉˇ˂˂ʱ ˁʰʽ ˃ʶʴʱ˂ʰ 

ˉʰˊʱʻˎˊʰΣ ˉʱ˄˖ ʰˉˈ ˍʰ ˇˉˇʾʰ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂ˏ˔ˊ˖˃ˇʽ ˒ʶʴʴʾˍʶˌΦ ʅˍˇ˄ ˈˊˇ˒ˇ 

ʰˎˍˈ˄ ˋˎ˄ʰ˄ˍʱ ˁʰ˄ʶʾˌ ˁʰʽ ˍˇ ζʵˇ˅ʱˍˇηΣ ʷ˄ʰ˄ ˃ʶʴʱ˂ˇ ˔˗ˊˇ ˉˇˎ 

ˁʰˍʰ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˉˊˈˋˇ˕ʹ ˍˇˎ ˁˍʽˊʾˇˎ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʶʾ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ 
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ʵ˖˃ʱˍʽʰ ˁʰʽ ˍˇ˄ ζˁʰ˂ˈ˄ ˇ˄ˍʱη ʺ ζ˃ˇˎˋʰ˒ʾˊ ˇ˄ˍʱηΣ ˍˇ˄ ˁˏˊʽˇ ˔˗ˊˇ 

ˎˉˇʵˇ˔ʺˌΦ ʁ ˉʱ˄˖ ˈˊˇ˒ˇˌ ˋˎ˄ʺʻ˖ˌ ʶ˅ʷ˔ʶʽ ˍ˖˄ ˁʱˍ˖ ˇˊˈ˒˖˄Σ 

ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˍʰ ζˋʰ˔˄ʽˋʽʱηΦ ɶ ˋˍʷʴʹ ˋˁʶˉʱʸʶˍʰʽ ˃ʶ ˉʹ˂ʽˇˊʶʾˍʽˁʶˌ 

ˋ˔ʽˋˍˇ˂ʽʻʽˁʷˌ ˉ˂ʱˁʶˌ ʶ˄˗ ˉˊˇʶ˅ʷ˔ʶʽ ˁʰʽ ˉˊˇˋˍʰˍʶˏʶʽ ʷˍˋʽ ˍˇ ˇʾˁʹ˃ʰ ʰˉˈ 

ʵʽʱ˒ˇˊʶˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ ʅˍˇ˄ ʶˋ˖ˍʶˊʽˁˈ ˔˗ˊˇ ˍˇˎ ˋˉʽˍʽˇˏ ˎˉʱˊ˔ʶʽ 

ˉ˂ˇˏˋʽˇˌ ʸ˖ʴˊʰ˒ʽˁˈˌ ʵʽʱˁˇˋ˃ˇˌ ˁʰʽ ˍˇʽ˔ˇʴˊʰ˒ʾʶˌΣ ʶʽʵʽˁˈˍʶˊʰ ˋˍˇ˄ ˁʰ˂ˈ˄ 

ˇ˄ˍʱΣ ˁʰʽ ˅ˎ˂ˈʴ˂ˎˉˍʶˌ ˉˈˊˍʶˌ ˁʰʽ ˄ˍˇˎ˂ʱˉʽʰΦ ʅˍˇ˄ ʶ˅˖ˍʶˊʽˁˈ ʵʽʱˁˇˋ˃ˇ ˍ˖˄ 

ˁˍʽˊʾ˖˄ ˅ʶ˔˖ˊʾʸˇˎ˄ ˍʰ ˂ʽʻʰ˄ʱʴ˂ˎ˒ʰΣ ˍʰ ʵʽʰˁˇˋ˃ʹˍʽˁʱ ˃ˇˍʾʲʰ ˁʰʽ ˇʽ 

ʶˉʽʴˊʰ˒ʷˌΦ 
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˃˄ʹ˃ʶʽʰˁˇˏ ˔ʰˊʰˁˍʺˊʰ ˄ʶˇˁ˂ʰˋʽˁʱ ˁˍʾˋ˃ʰˍʰΣ ʷˊʴʰ ˍ˖˄ ˉ˂ˇˏˋʽ˖˄ ˁʰʽ 

ʶˉʰ˄ʰˉʰˍˊʽˋ˃ʷ˄˖˄ ʰˉˈ ˍʹ˄ ɮʾʴˎˉˍˇ ʃʹ˂ʽˇˊʶʽˍ˗˄Φ ɳʾ˄ʰʽ ˉʽˇ ˋˏʴ˔ˊˇ˄ʰ ˁʰʽ 

ˁʰʽ˄ˇˍˈ˃ʰΣ ʶ˃ˉ˂ˇˎˍʽˋ˃ʷ˄ʰ ˃ʶ ζʰˁʰʵʹ˃ʰʿˁʱ ˋˍˇʽ˔ʶʾʰη ˁʰʽ ʶˉʹˊʶʰˋ˃ʷ˄ʰ ʰˉˈ 

ʰʽʴˎˉˍʽ˗ˍʽˁʶˌ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʷˌ ˃ˇˊ˒ʷˌ ˍʹˌ ʶˉˇ˔ʺˌΣ ʶ˄˗ ˋʹ˃ʰˍˇʵˇˍˇˏ˄ ˍˇ 

ˉʷˊʰˋ˃ʰ ʰˉˈ ˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ˋˍʹ ˄ʶˇˁ˂ʰˋʽˁʺ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺΦ ɼʰʽ ʰˎˍʱ ˍʰ 

ʰˊ˔ˇ˄ˍʽˁʱ ʵʽʰʻʷˍˇˎ˄ ʵˏˇ ʺ ˍˊʶʽˌ ˇˊˈ˒ˇˎˌ ʶ˄˗ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍʽˌ 

˂ʽˍʷˌ ʴˊʰ˃˃ʷˌΣ ˍʽˌ ˃ʰˊ˃ʱˊʽ˄ʶˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˁʰʽ ˍʽˌ ʰˉˈ˂ˎˍʰ ˋˎ˃˃ʶˍˊʽˁʷˌ 

ˈ˕ʶʽˌΦ ʃʶˊʾˍʶ˔˄ʶˌ ˅ˏ˂ʽ˄ʶˌ ʶ˅˗ˉˇˊˍʶˌΣ ˃ʶʴʱ˂ʰ ˁʰʽ ˋˎ˃˃ʶˍˊʽˁʱ ˉʰˊʱʻˎˊʰΣ 

ˋʽʵʶˊˈ˒ˊʰˁˍʰ ˃ˉʰ˂ˁˈ˄ʽʰΣ ˃ʶʴʱ˂ʶˌ ˋˁʱ˂ʶˌ ˁʰʽ ˍˊʾʲˇ˂ʰ ˍˈ˅ʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ 

ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ʶ˄˗ ˍ˗ˊʰ ʹ ˁʶ˄ˍˊʽˁʺ ʶʾˋˇʵˇˌ ˋˎ˄ʵʷʶˍʰʽ ʰˉʶˎʻʶʾʰˌ ˃ʶ ˍʹ˄ 

˃ʰˁˊˈˋˍʶ˄ʹ ˋʱ˂ʰΦ 

 

ʅ˔Φ мΦнΦр ɼˍʾˋ˃ʰ ˍʹˌ ˏˋˍʶˊʹˌ ˉʹ˂ʽˇˊʶʾˍʽˁʹˌ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ 

ɼʱˍʽ ˉˇˎ ˉˊʷˉʶʽ ʰˁˈ˃ʹ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ʶʾ˄ʰʽ ʹ ʶˁˁ˂ʹˋʾʰ ˍˇˎ ˔˖ˊʽˇˏ ˉˇˎ ˅ʶ˔˖ˊʾʸʶʽ 

ʴʽʰ ˍʹ˄ ʽʵʽˈˍˎˉʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍʹˌ ˁʰʽ ˍʹ˄ ʶ˄ˍˎˉ˖ˋʽʰˁʺ ʶˋ˖ˍʶˊʽˁʺ ˍʹˌ ʵʽʰˁˈˋ˃ʹˋʹ 

ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗˄ʶʽ ˃ʶ ˍʹ˄ ˇ˃ˇˊ˒ʽʱ ˍʹˌ ˍˇ ʽʵʽʰʾˍʶˊˇ ˍˇˉʾˇΦ ʆʷ˂ˇˌ ˃ˉˊˇˋˍʱ ʰˉˈ ˍʹ˄ 

ʶˁˁ˂ʹˋʾʰ ʲˊʾˋˁʶˍʰʽ  ʷ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʵʶʾʴ˃ʰ ˍʹˌ ˉʹ˂ʽˇˊʶʾˍʽˁʹˌ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌΣ ʹ 

ˁˊʺ˄ʹΣ ʹ ˇˉˇʾʰ ˁˍʾˋˍʹˁʶ ˍˇ муфп ˃ʶ ʵ˖ˊʶʱ ˍ˖˄ ˄ˍˈˉʽ˖˄ ˃ʶˍʰ˄ʰˋˍ˗˄ ˋˍʹ˄ ɮʾʴˎˉˍˇ 

ʰʵʶ˂˒˗˄ ʆˋʽˊˇʴʽʱ˄˄ʹ ˁʰʽ ˖ˌ ˋʺ˃ʶˊʰ ʵˊˇˋʾʸʶʽ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ˃ʶ ˍˇ ˄ʶˊˈ ʰˉˈ ˍʹ˄ 

ˉʹʴʺ ζɲˈˁʰ˄ʰηΦ 
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1.3 ʅɳɹʅɾɹɼʁʆɶʆɮ ʃɳʄɹʁʋɶʅ 

ʁ ˄̌˃ ˈˌ ˍʹˌ ɾʰʴ˄ʹˋʾʰˌ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ʷ˄ˍˇ˄ʰ ˁʰʽ ˋˎ˔˄ʱ ˍʹ ˋʶʽˋ˃ʽˁʺ ʵˊʱˋʹ ˍˇˎ ̩

ˍʶ˂ʶˎˍʰʾˇˎˌ ʰʽ˗˄ʶˌ. ɮ˄ʺˁʶʽ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɳ˂˂ʱʵʰˌ ˃ʶ ˎ˕ʹ˂ʺ ˋʶʽˋ˃ʽˁˈˍʹˍʰ ˁʰʽ 

ˁʰˍʰˍʱˋˋʶˍʰʽ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ ɹɹɹ ˍ˖˄ ʸ˖˄˗˄ ˋʶʽˋ˃ʽˁʺˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌΣ ˋˏ˃˒˖˄ʰ 

˃ʶ ˍˇ˄ ɿʷˇ ɳ˂˂ʹ˄ʽˁˈ ɮ˄ˍʽˋʶʽˋ˃ʽˁˈ ɼʰ˄ˇ˄ʽˋ˃ˈ όɿɳɮɼΣ ʊɳɼ смоɰκмн-10-92). 

ʅˍˇ˄ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˎ˄ˇˉˍʽˁʱ ˈ˂ˇʽ ˇʽ ʴ˄˖ˋˍˇʾ ˋʶʽˋ˃ˇʾ ˃ʶ ʶˉʾˁʶ˄ˍˊʰ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʰʴ˄ʹˋʾʰ ˁʰʽ ˃ʷʴʶʻˇˌ ² 6,0 

ʃʾ˄ʰˁʰˌΥ ɹˋ˔ˎˊˇʾ ˋʶʽˋ˃ˇʾ ɾʰʴ˄ʹˋʾʰˌ 

ɶ˃ʶˊκ˄ʾʰ ɾʷʴʶʻˇˌ ɴ˄ˍʰˋʹ ɳˋˍʽʰˁˈ 
ʲʱʻˇˌ 

ʃ˂ʶʽˈˋʶʽˋˍʹ 
ˉʶˊʽˇ˔ʺ 

мтпо όмн ʊʶʲˊΦύ 6,8 VIII n ɮ˂˃ˎˊˈˌ 
мтто όмс ɾʰˊˍΦύ 6,6 VIII n ɮ˂˃ˎˊˈˌ 
мусу όо ʁˁˍ˖ʲˊΦύ 6,2 VIII n ʅˁʽʱʻˇˌ 
мфлр όнл ɹʰ˄Φύ 6,3 VIII n ɼʶˊʰ˃ʾʵʽ 
мфмм όнн ʁˁˍ˖ʲΦύ 6,0 VII n ɼʶˊʰ˃ʾʵʽ 
мфол όно ʊʶʲˊΦύ 6,0 VIII n ɼʶˊʰ˃ʾʵʽ 
мфол όом ɾʰˊˍΦύ 6,1 VIII n ʃˇˎˊʾ 
мфрр όмф ɮˉˊʽ˂Φύ 6,2 VIII+ n ɽʶ˔˗˄ʽʰ 
мфрт όу ɾʰˊˍΦύ 6,8 IX+ n ɰʶ˂ʶˋˍʾ˄ˇ 
мфср όф ɾʰˊˍΦύ 6,1 ɹʋҌ n ɮ˂ˈ˄˄ʹˋˇˌ 

όʃʰˍʹˍʺˊʽύ 
мфул όф ɹˇˎ˂ʾˇˎύ 6,5 VIII+ n ɮ˂˃ˎˊˈˌ 

ʃʹʴʺΥ ʋʅɮ 
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ɼɳʊɮɽɮɹʁ н 

ɹʅʆʁʄɹɼʁ ɼɮɹ ɱɳɿɹɼɶ ʃɳʄɹɱʄɮʊɶ ʆʁʇ ɼʆɶʄɹʁʇ 

2.1  ɸɳʅɶ ɼɮɹ ʃɳʄɹɰɮɽɽʍɿ ʋʍʄʁʅ ɼʆɶʄɹʁʇ 

ʆˇ ˁˍʺˊʽˇ ˃ʶ ˍˇ ˇˉˇʾˇ ʻʰ ʰˋ˔ˇ˂ʹʻˇˏ˃ʶ ʲˊʾˋˁʶˍʰʽ ʶ˄ˍˈˌ ˍˇˎ ˇʽˁʽˋ˃ˇˏΣ ˋʶ ˃ʽˁˊʺ 

ʰˉˈˋˍʰˋʹ ʰˉˈ ˍʹ˄ ˉ˂ʰˍʶʽʱ ˋˍʹ˄ ˇˉˇʾʰ ʲˊʾˋˁʶˍʰʽ ˁʰʽ ʹ ʶˁˁ˂ʹˋʾʰ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ 

ˋ˔ˇ˂ʶʾˇ ˍˇˎ ˔˖ˊʽˇˏΦ ʆˇ ˁˍʺˊʽˇ ʵʶ˄ ʶ˒ʱˉˍʶˍʰʽ ˃ʶ ʱ˂˂ʰ ˁˍʺˊʽʰ ˁʰʽ ʹ ˇʽˁˇˉʶʵʽˁʺ 

ʷˁˍʰˋʹ ʶ˄ˍˈˌ ˍʹˌ ˇˉˇʾʰˌ ʲˊʾˋˁʶˍʰʽ ʵʶ˄ ˉʶˊʽ˒ˊʱˋˋʶˍʰʽΦ ɶ ˃ʽˁˊʺ ˉ˂ʶˎˊʱ ˍˇˎ ˁˍʹˊʾˇˎ 

όʰ˄ʰˍˇ˂ʽˁʺ ˈ˕ύ́ ˋˍˊʷ˒ʶˍʰʽ ˉˊˇˌ ˍˇ ˁʰ˂˄ˍʶˊʾ˃ʽ ˋˍʹ˄ ˇˉˇʾʰ ʲˊʾˋˁʶˍʰʽ ʹ ʰˎ˂ˈˉˇˊˍʰΣ 

ʶ˄˗ ʹ ʵˏˇ ˁʶ˄ˍˊʽˁʷˌ ʶʾˋˇʵˇʽ ʲˊʾˋˁˇ˄ˍʰʽ ̀ ˍʹ ˃ʶʴʱ˂ʹ ˉ˂ʶˎˊʱ ό˄ˈˍʽʰ ˈ˕ʹύΦ 

 

 

 2.2  ʋʄʁɿɹɼʁ ɼɮɹ ʊɮʅɳɹʅ ɼɮʆɮʅɼɳʇɶʅ ʆʁʇ ɼʆɶʄɹʁʇ 

ɶ ʰ˄ʷʴʶˊˋʹ ˍˇˎ ˁˍʹˊʾˇˎ ˔ˊˇ˄ˇ˂ˇʴʶʾˍʰʽ ˉʶˊʾˉˇˎ ˍʰ ˍʷ˂ʹ ˍˇˎ мфˇˎ ʰʽ˗˄ʰΦ 

ɼʰˍʰˋˁʶˎʱˋˍʹˁʶ ʶ˃ˉʶʽˊʽˁ˗ˌ ʰˉˈ ˍʶ˔˄ʾˍʶˌ ˍʹˌ ʶˉˇ˔ʺˌΣ ˔˖ˊʾˌ ˍʹ˄ ˏˉʰˊ˅ʹ ˋˍʰˍʽˁʺˌ 

˃ʶ˂ʷˍʹˌ ˃ʶ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌ ˁʰʽ ˋ˔ʷʵʽʰ ˁʰˍʰˋˁʶˎʺˌΦ ʆˇ ˁˍʺˊʽˇ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˖ˌ 

ˁʰˍˇʽˁʾʰ ˁʰʽ ˔˗ˊˇˌ ʶˊʴʰˋʾʰˌ ʵˏˇ ˇʽˁˇʴʶ˄ʶʽ˗˄ ˁʰʻ˗ˌ ʶʾ˄ʰʽ ˔˖ˊʽˋ˃ʷ˄ˇ ˋˍʹ ˃ʷˋʹ ˃ʶ 

˃ʽʰ ˃ʶˋˇˍˇʽ˔ʾʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʹ˄  ʰ˄ʰˍˇ˂ʽˁʺ ˃ʶˊʽʱ ˍˇ ʽˋˈʴʶʽˇ ʰˉˇˍʷ˂ʶˋʶ ˍˇ 

ˁˊʶˇˉ˖˂ʶʾˇ ˍˇˎ ˔˖ˊʽˇˏ ʶ˄˗ ˋˍʹ˄ ʵˎˍʽˁʺ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˖ˌ ˔˗ˊˇˌ ˒ˏ˂ʰ˅ʹˌ ˍ˖˄ 
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ʸ˖˗˄Φ ʁʽ ʶˉʱ˄˖ ʵˏˇ ˈˊˇ˒ˇʽ ʺˍʰ˄ ˇ ˔˗ˊˇˌ ˈˉˇˎ ʸˇˏˋʰ˄ ˇʽ ʱ˄ʻˊ˖ˉˇʽΦ ʅʺ˃ʶˊʰ ˍˇ 

ˁˍʺˊʽˇ ʶʾ˄ʰʽ ʶʴˁʰˍʰ˂ʶ˂ʶʽ˃˃ʷ˄ˇ ˉʶˊʾˉˇˎ ʰˉˈ ˍˇ мфтл ˂ˈʴ˖ ˃ʶˍʰ˄ʱˋˍʶˎˋʹˌ ˍ˖˄ 

ˁʰˍˇʾˁ˖˄ ˋʶ ˃ʶʴʰ˂ˏˍʶˊʰ ʰˋˍʽˁʱ ˁʷ˄ˍˊʰΦ 

 

ʅ˔Φ 2.2.1 ɱʶ˄ʽˁʺ ˒˖ˍˇʴˊʰ˒ʾʰ ˍˇˎ ˁˍʹˊʾˇˎ ˃ʶ˂ʷˍʹˌ ό˄ˇˍʽˇʵˎˍʽˁʺ ˇˉˍʽˁʺύ 

 ʁʽ ˒ˎˋʽˁʷˌ ˒ʻˇˊʷˌΣ ʹ ʴʺˊʰ˄ˋʹ ˍ˖˄ ˎ˂ʽˁ˗˄ ˁʰʽ ˇʽ ʲ˂ʱʲʶˌ ʰˉˈ ʶ˅˖ˍʶˊʽˁˇˏˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ʷ˂˂ʶʽ˕ʹ ˋˎ˄ˍʺˊʹˋʹˌ ˍˇ ˁʰʻʽˋˍˇˏ˄ ˃ʹ 

ˁʰˍˇʽˁʺˋʽ˃ˇ ˁʰʽ ʶˉʽˋ˒ʰ˂ʷˌ ʷ˖ˌ ʶˉʽˁʾ˄ʵˎ˄ˇ ʴʽʰ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌΦ ʁʽ ʶˉʶ˃ʲʱˋʶʽˌ ˉˇˎ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʺˍʰ˄ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʴʽʰ ˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˃ʶˊʽʱ ˍˇˎ ˁˍʹˊʾˇˎ ˍˈˋˇ 

ʶˋ˖ˍʶˊʽˁʱ ˈˋˇ ˁʰʽ ʶ˅˖ˍʶˊʽˁʱ όʰ˄ʰˍˇ˂ʽˁʺ ˁʰʽ ˄ˈˍʽʰ ˈ˕ʹύ ˃ʶ ʶˉʾ˔ˊʽˋ˃ʰ ʴʽʰ ˍʹ˄ 

ˁʱ˂ˎ˕ʹ ˍ˖˄ ʁ ˉʽ˒ʰ˄ʶʽʰˁ˗˄ ˒ʻˇˊ˗˄Φ 
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ʅ˔Φ 2.2.2 ɳˉʶ˃ʲʱˋʶʽˌ ˃ʶ ʶˉʾ˔ˊʽˋ˃ʰ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˁʰʽ ˄ˈˍʽʰ ̍ ˕ʹ ʰ˄ˍʾˋˍˇʽ˔ʰ 

 

2.3  ɱɳʍɾɳʆʄɹɮ ɼɮɹ ɾʁʄʊɶ ɼʆɶʄɹʁʇ 

ʆˇ ˁˍʺˊʽˇ ʷ˔ʶʽ ˔ˍʽˋˍʶʾ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʵʶˏˍʶˊʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˉʶˊʾˇʵˇˌ -ζˁ˂ʰˋʽˁʺ 

ˉʶˊʾˇʵˇˌηΦ ɮ̄ ˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʽˋˈʴʶʽˇ ˁʰʽ ʵˏˇ ˇˊˈ˒ˇˎˌ ˁʰʽ ʵʶ ʵʽʰʻʷˍʶʽ ˎˉˈʴʶʽˇΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʵʽʰʻʷˍʶʽ ˉʷˍˊʽ˄ʹ ʲʱˋʹ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸʶʽ ˇˊʻʺ ˁʰʽ ˁʱʻʶˍʹ ʴ˖˄ʾʰ όɱύ ʶ˄˗ 

ˇ ˉʱ˄˖ ˈˊˇ˒ˇˌ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇˎˌ ʰˉˈ ʶ˂ʰ˒ˊˏ ˎ˂ʽˁˈΣ ˍˇ˄ ˍˋʰˍ˃ʱΦ ɶ ˋˍʷʴʰˋʺ 

ˍˇˎ ˎ˂ˇˉˇʽʶʾˍʰʽ ˃ʶ ˃ʽʰ ˍʶˍˊʱˊʽˋ˔ˍʹ ˅ˏ˂ʽ˄ʹ ˋˍʷʴʹ ˃ʶ ˋʰ˄ʾʵ˖˃ʰ, ̱ ˇ ˇˉˇʾˇ ˋˁʶˉʱʸʶˍʰʽ 

˃ʶ ˉʹ˂ʽˇˊʶʾˍʽˁʶˌ ˋ˔ʽˋˍˇ˂ʽʻʽˁʷˌ ˉ˂ʱˁʶˌ ʶ˄˗ ˉˊˇʶ˅ʷ˔ʶʽ ˁʰʽ ˉˊˇˋˍʰˍʶˏʶʽ ʷˍˋʽ ˍˇ 

ˇʾˁʹ˃ʰ ʰˉˈ ʵʽʱ˒ˇˊʶˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ ɶ ˁʰˍʰˁˈˊˎ˒ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ˍˊʽ˗˄ ʶˉʽˉʷʵ˖˄ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʰˉˈ ʶˋ˖ˍʶˊʽˁʱ ˁ˂ʽ˃ʰˁˇˋˍʱˋʽʰ ˁʰʽ ʴʽʰ ˍʽˌ ʵˏˇ ˃ʶˊʽʷˌ 

ˍˇˎ ˁˍʹˊʾˇˎΦ ɶ ˁʱˍˇ˕ʺ ˍˇˎ ʶʾ˄ʰʽ ˇˊʻˇʴ˖˄ʽˁʺ ʵʽʰˋˍʱˋʶ˖˄ 9.40mx7,45mΦ ʆˇ ˏ˕ˇˌ 

ˍˇˎ ʽˋˈʴʶʽˇˎ ʶʾ˄ʰʽ нΦулmΣ ˍˇˎ ˉˊ˗ˍˇˎ ˇˊˈ˒ˇˎ нΦтлm  ˁ ʰʽ ˍˇˎ ʵʶˎˍʷˊˇˎ оΦмлƳΦ   
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ʅ˔Φ 2ΦоΦм ɼʱˍˇ˕ʹ ʽˋˇʴʶʾˇˎ 

 

 

ʅ˔Φ 2ΦоΦн ɼʱˍˇ˕ʹ ˉˊ˗ˍˇˎ ˇˊˈ˒ˇˎ 
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ʅ˔Φ 2ΦоΦо ɼʱˍˇ˕ʹ ʵʶˎˍʷˊˇˎ ˇˊˈ˒ˇˎ 

ʅˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˈ˕ʹ ˂ˈʴ˖ ˍʹˌ ˏˉʰˊ˅ʹˌ ˁʰ˂˄ˍʶˊʽ˃ʽˇˏ ʵʶ˄ ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʺˌ ˇ 

ʶ˅˖ˍʶˊʽˁˈˌ ˍˇʾ˔ˇˌ ʰˉˈ ˍʹ ˋˍʱʻ˃ʹ лΣлл ˍʹˌ ʰˊʽˋˍʶˊʺˌ ʴ˖˄ʾʰˌ ʷ˖ˌ ˍʹ ˋˍʱʻ˃ʹ ҌнΣулm 

ˍʹˌ ʵʶ˅ʽʱˌΦ 

 

ʅ˔Φ 2.3.1 ɮ˄ʰˍˇ˂ʽˁʺ ˈ˕ʹ 
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ʅ˔Φ 2.3.2 ɰˈˊʶʽʰ ˈ˕ʹ  

 

ʅ˔Φ 2.3.3 ɲˎˍʽˁʺ ˈ˕ʹ 
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ʅ˔Φ 2.3.п ɿˈˍʽʰ ˈ˕ʹ 

 

 

2.4  ʋɮʄɮɼʆɶʄɹʅʆɹɼɮ ʁʌɳʍɿ 

ʁʽ ˈ˕ʶʽˌ ˍˇˎ ˁˍʹˊʾˇˎ ʶʾ˄ʰʽ ˂ʽˍʷˌ ˁʰʽ ʵʶ˄ ʷ˔ˇˎ˄ ˁʱˉˇʽʰ ʽʵʽʰʾˍʶˊʹ ʵʽʰˁˈˋ˃ʹˋʹΦ 

ɳ˅˖ˍʶˊʽˁʱ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˈ ˍˇˎ ˃ʷˊˇˌ ʶʾ˄ʰʽ ʰ˄ʶˉʾ˔ˊʽˋˍˇΣ ʶ˄˗ ʹ ˂ʱ˅ʶˎˋʹ ˍ˖˄ 

˂ʽʻˇˋ˖˃ʱˍ˖˄ ʵʶ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˁʱˉˇʽʰ ʽʵʽʰʾˍʶˊʹ ʶˉʽ˃ʷ˂ʶʽʰ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˍˇˎˌ 

ʴ˖˄ʽˈ˂ʽʻˇˎˌ ˁʰʽ ˍˇˎˌ ˂ʾʻˇˎˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˍ˖˄ ʰ˄ˇʽʴ˃ʱˍ˖˄Φ ʅˍʽˌ ˋˎ˃ʲˇ˂ʷˌ ˍ˖˄ 

ˍˇʾ˔˖˄ ʷ˔ʶʽ ʴʾ˄ʶʽ ʶˉʽ˃ʶ˂ʹ˃ʷ˄ˇ ˁˍʾˋʽ˃ˇ ˃ʶ ʽˋ˔ˎˊˇˏˌ ʹ˃ʽ˂ʰ˅ʶˎˍˇˏˌ ˂ʾʻˇˎˌΣ ˍʰ 

˂ʶʴˈ˃ʶ˄ʰ ʰʴˁ˖˄ʱˊʽʰΦ ʆʰ ʰ˄ˇʾʴ˃ʰˍʰ ʵʽʰʻʷˍˇˎ˄ ˅ˏ˂ʽ˄ˇ ʺ ˉʷˍˊʽ˄ˇ ˉˊʷˁʽΣ ˈˉ˖ˌ ˁʰʽ ˇʽ 

˂ʰ˃ˉʱʵʶˌ ˍˇˎˌ ˉˇˎ ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ ʶʾˍʶ ʰˉˈ ˅ˏ˂ʰ ʶʾˍʶ ʰˉˈ ʹ˃ʽ˂ʰ˅ʶˎˍˇˏˌ ˂ʾʻˇˎˌΦ  
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ʅ˔Φ 2.4.1 ʀˏ˂ʽ˄ʰ ˉˊʷˁʽʰ ʰ˄ˇʽʴ˃ʱˍ˖˄ 

 

ʅ˔Φ 2.4.2 ʃʷˍˊʽ˄ʰ ˉˊʷˁʽʰ ʰ˄ˇʽʴ˃ʱˍ˖˄ 

 

2.5  ɳʅʍʆɳʄɹɼɶ ɲɹɮʄʄʇɸɾɶʅɶ ʋʍʄʁʇ 

ʆˇ ˁˍʺˊʽˇ ʷ˔ʶʽ ˔ˍʽˋˍʶʾ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʵʶˏˍʶˊʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˉʶˊʾˇʵˇˌ -ζˁ˂ʰˋʽˁʺ 

ˉʶˊʾˇʵˇˌηΦ ɲʹ˂ʰʵʺΣ ˍˇ ʽˋˈʴʶʽˇ ˔ˊʹˋʾ˃ʶˎʶ ˖ˌ ʰˉˇʻʹˁʶˎˍʽˁˈˌ ˔˗ˊˇˌ ˁʰʽ ˔˗ˊˇˌ 

˒ˏ˂ʰ˅ʹˌ ˍ˖˄ ʸ˗˖˄ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ˈˊˇ˒ˇʽ ˖ˌ ˁʰˍˇʽˁʺˋʽ˃ˇʽ ˔˗ˊˇʽΦ ʂˉ˖ˌ ʺʵʹ 

ʰ˄ʰ˒ʷˊʻʹˁʶ ˍˇ ˁˍʺˊʽˇ ˔˖ˊʾʸʶˍʰʽ ˃ʶ ˍʹ ˃ʶˋˇˍˇʽ˔ʾʰ ˋʶ ʵˏˇ ˋ˔ʶʵˈ˄ ˈ˃ˇʽʰ ˃ʷˊʹΦ ɼʰʽ 

ˋˍʽˌ ʵˏˇ ˃ʶˊʽʷˌ ˍˇ ʽˋˈʴʶʽˇ ˔˖ˊʾʸʶˍʰʽ ˋʶ ʵˏˇ ˔˗ˊˇˎˌΣ ʋмΥ ʰˉˇʻʹˁʶˎˍʽˁˈˌ ˔˗ˊˇˌ 

ʵʽʰˋˍʱˋʶ˖˄ 3,42mx3,21m Σ ʋнΥ ˔˗ˊˇˌ ˒ˏ˂ʰ˅ʹˌ ʸ˗˖˄ ʵʽʰˋˍʱˋʶ˖˄ 3,42mx2,60m   

ʴʽʰ ˍʹ ʵˎˍʽˁʺ ˃ʶˊʽʱ ˁʰʽ ʋоΥ ˉˊˇʻʱ˂ʰ˃ˇˌ ʵʽʰˋˍʱˋʶ˖˄ 2,86mx2,60m, ʋпΥ 

ʰˉˇʻʹˁʶˎˍʽˁˈˌ ˔˗ˊˇˌ ʵʽʰˋˍʱˋʶ˖˄ 3,86mx3,21m ɹ ʽʰ ˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˃ʶˊʽʱΦ ʁ˃ˇʾ˖ˌ ˇ 

ˉˊ˗ˍˇˌ ˈˊˇ˒ˇˌ ˔˖ˊʾʸʶˍʰʽ ˋʶ ʵˏˇ ˔˗ˊˇˎˌΣ ʋрΥ ˔ʶʽ˃˖˄ʽʱˍʽˁˇ ʵ˖˃ʱˍʽˇ ʵʽʰˋˍʱˋʶ˖˄ 
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3,42mx3,21mΣ ʋсΥ ˉˊˇʻʱ˂ʰ˃ˇˌ ʵʽʰˋˍʱˋʶ˖˄ 3,42mx2,60m ˋˍʹ ʵˎˍʽˁʺ ˃ʶˊʽʱ ˁʰʽ 

ʋтΥˁ́ ʶˇˉ˖˂ʶʾˇ ʵʽʰˋˍʱˋʶ˖˄ 3,86mx3,21mΣ ʋуΥ ˋʱ˂ʰ ʵʽʰˋˍʱˋʶ˖˄ 3,86mx2,60m ˋˍʹ˄ 

ʰ˄ʰˍˇ˂ʽˁʺ ˃ʶˊʽʱΦ ʆʷ˂ˇˌΣ ˇ ʵʶˏˍʶˊˇˌ ˈˊˇ˒ˇˌ ˔˖ˊʾʸʶˍʰʽ ˁʰʽ ˉʱ˂ʽ ˋʶ ʵˏˇ ˔˗ˊˇˎˌΣ ʋфΥ 

ˁˇʽˍ˗˄ʰˌ ʵʽʰˋˍʱˋʶ˖˄ 3,42mx3,21mΣ ʋмлΥ ˋʱ˂ʰ ʵʽʰˋˍʱˋʶ˖˄ 3,94mx3,29m ˋˍʹ 

ʵˎˍʽˁʺ ˃ʶˊʽʱ ˁʰʽ ʋммΥ ˁˇʽˍ˗˄ʰˌ ʵʽʰˋˍʱˋʶ˖˄ 3,86mx3,21m, ʋмнΥ ˋʱ˂ʰ ʵʽʰˋˍʱˋʶ˖˄ 

3,86mx3,29m ̀ ˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˃ʶˊʽʱ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

 

 

ʅ˔Φ 2.5.1 ʅˁʰˊʾ˒ʹ˃ʰ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˁʱˍˇ˕ʹˌ ʽˋˇʴʶʾˇˎ 

 

 

ʅ˔Φ 2.5.2 ʅˁʰˊʾ˒ʹ˃ʰ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˁʱˍˇ˕ʹˌ ˉˊ˗ˍˇˎ ˇˊˈ˒ˇˎ 
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ʅ˔Φ 2.5.3 ʅˁʰˊʾ˒ʹ˃ʰ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˁʱˍˇ˕ʹˌ ʵʶˎˍʷˊˇˎ ˇˊˈ˒ˇˎ 

 

ʆʰ ʶˋ˖ˍʶˊʽˁʱ ˔˖ˊʾˋ˃ʰˍʰ ʶʾ˄ʰʽ ˃ʹ ˒ʷˊˇ˄ˍʰΣ ʷ˔ˇˎ˄ ˉʱ˔ˇˌ млcm ˁʰʽ ʶʾ˄ʰʽ 

ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ʰ ʰˉˈ ˅ˏ˂ʽ˄ʶˌ ˁˇ˂˗˄ʶˌ ˉʱ˄˖ ˋˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ˁʰˊ˒˖ʻʶʾ ˅ˏ˂ʽ˄ʰ 

ˋʰ˄ʾʵʽ. 

 

ʅ˔Φ 2.5.4 ɳˋ˖ˍʶˊʽˁˈˌ ʵʽʰ˔˖ˊʽˋˍʽˁˈˌ ˍˇʾ˔ˇˌ ˋˍˇ ʽˋˈʴʶʽˇ ˍʹˌ ʰ˄ʰˍˇ˂ʽˁʺˌ ˃ʶˊʽʱˌ 
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2.6  ɼɮʆɮʅɼɳʇɮʅʆɹɼɮ ʅʆʁɹʋɳɹɮ 

ü ʁˊˇ˒ʷˌ 

ʅˍʹ ʵˎˍʽˁʺ ˃ʶˊʽʱ ˍˇˎ ˁˍʹˊʾˇˎ ˋʶ ˁʰ˄ʷ˄ʰ ʰˉˈ ˍˇˎˌ ˇˊˈ˒ˇˎˌ ʵʶ˄ ʶʾ˔ʶ ˁʰˍʰˋˁʶˎʰˋˍʶʾ 

ˍʰʲʱ˄ʽΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍˇ ʽˋˈʴʶʽˇ ˁʰʽ ˋˍˇ˄ ˉˊ˗ˍˇ ˈˊˇ˒ˇ ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʷˌ ˍˇ ˉʱˍ˖˃ʰ 

ˍˇˎ ʱ˄˖ʻʶ˄ ˇˊˈ˒ˇˎ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˍʰ ʵˇˁʱˊʽʰ ˋˍʰ ˇˉˇʾʰ ˋˍʹˊʾʸʶˍʰʽΣ ʶ˄˗ ˋˍˇ 

ʵʶˏˍʶˊˇ ˈˊˇ˒ˇ ˒ʰʾ˄ʶˍʰʽ ˇ ˋˁʶ˂ʶˍˈˌ ˍʹˌ ˋˍʷʴʹˌΦ ɮ˄ˍʽʻʷˍ˖ˌΣ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˃ʶˊʽʱ 

ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˇˊˈ˒ˇˎˌ ʷ˔ʶʽ ˁʰˍʰˋˁʶˎʰˋˍʶʾ ˃ʶˍʷˉʶʽˍʰ ˍʰʲʱ˄ʽ ˁʰ˂ˏˉˍˇ˄ˍʰˌ ʷˍˋʽ ˄ʰ 

ʵˇˁʱˊʽʰ ˁʰʽ ˍʰ ˋʰ˄ʾʵʽʰ ˍˇˎ ʱ˄˖ʻʶ˄ ˉʰˍ˗˃ʰˍˇˌΦ 

 

ʅ˔Φ 2.6.1 ɳ˃˒ʰ˄ʷˌ ˍˇ ˉʱˍ˖˃ʰ ˁʰʽ ˍʰ ʵˇˁʱˊʽʰ ˍˇˎ ˉˊ˗ˍˇˎ ˇˊˈ˒ˇˎ ˂ˈʴ˖ ʰˉˇˎˋʾʰˌ 
ˍʰʲʰ˄ʽˇˏ ˋˍˇ ʽˋˈʴʶʽˇ ˍʹˌ ʵˎˍʽˁʺˌ ˃ʶˊʽʱˌ  

 

ʅ˔Φ 2.6.2 ʆʰʲʱ˄ʽ ˉˊ˗ˍˇˎ ˇˊˈ˒ˇˎ ˍʹˌ ʰ˄ʰˍˇ˂ʽˁʺˌ ˃ʶˊʽʱˌ  
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ü ɲʱˉʶʵʰ 

ʆˇ ʵʱˉʶʵˇ ˍˇˎ ʽˋˇʴʶʾˇˎ ʷ˔ʶʽ ˁʰˍʰˋˁʶˎʰˋˍʶʾ ʰˉˈ ˋˎ˃ˉˎˁ˄˖˃ʷ˄ˇ ˔˗˃ʰ ˉʱ˄˖ ˋˍˇ 

ˇˉˇʾˇ ʷ˔ˇˎ˄ ˍˇˉˇʻʶˍʹʻʶʾ ˉ˂ʱˁʶˌ ʶ˄˗ ʰˎˍˈ ˍ˖˄ ˇˊˈ˒˖˄ ʶʾ˄ʰʽ ˅ˏ˂ʽ˄ˇ ό˅ˏ˂ʽ˄ʰ 

ˋʰ˄ʾʵʽʰύΦ 

ü ɳˉʽ˔ˊʾˋ˃ʰˍʰ 

ʁʽ ʶˉʶ˃ʲʱˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʺˍʰ˄ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʴʽʰ ˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ 

˃ʶˊʽʱ ˍˇˎ ˁˍʹˊʾˇˎ ˍˈˋˇ ʶˋ˖ˍʶˊʽˁʱ ˈˋˇ ˁʰʽ ʶ˅˖ˍʶˊʽˁʱ όʰ˄ʰˍˇ˂ʽˁʺ ˁʰʽ ˄ˈˍʽʰ ˈ˕ʹύ ˃ʶ 

ʶˉʾ˔ˊʽˋ˃ʰ ʴʽʰ ˍʹ˄ ˁʱ˂ˎ˕ʹ ˍ˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ˒ʻˇˊ˗˄Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʶˋ˖ˍʶˊʽˁʱ ˇʽ 

ˍˇʾ˔ˇʽ ʷ˔ˇˎ˄ ʶˉʽ˔ˊʽˋˍʶʾ ˃ʶ ˁˇ˄ʾʰ˃ʰ ʰˉˈ ʱ˃˃ˇ ˁʰʽ ʰˋʲʷˋˍʹ ʶ˄˗ ʶ˅˖ˍʶˊʽˁʱ ˋˍʹ˄ 

ʰ˄ʰˍˇ˂ʽˁʺ ˈ˕ʹ ʷ˔ˇˎ˃ʶ ˁʱ˂ˎ˕ʹ ˍˇˎ ˍˇʾ˔ˇˎ ˃ʷ˔ˊʽ ˍʹ˄ ʰˊ˔ʺ ˍˇˎ ʵʶˎˍʷˊˇˎ ˇˊˈ˒ˇˎ 

ʰˉˈ ʶˁˍˇ˅ʶˎˈ˃ʶ˄ˇ ˍˋʽ˃ʶ˄ˍˇˁˇ˄ʾʰ˃ʰ ˉʱ˔ˇˎˌ оcm. ʆʷ˂ˇˌΣ ˋˍʹ ˄ˈˍʽʰ ˈ˕ʹ ʷ˔ˇˎ˃ʶ 

˃ʶˊʽˁʺ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ˁʱ˂ˎ˕ʹ ˍˇˎ ˍˇʾ˔ˇˎ ʰˉˈ ʰˋʲʶˋˍˇˁˇ˄ʾʰ˃ʰΣ ˍˇ ˇˉˇʾˇ ˂ˈʴ˖ ˍ˖˄ 

ʶ˅˖ˍʶˊʽˁ˗˄ ˒ʻˇˊ˗˄ ʷ˔ʶʽ ʰ˂˂ˇʽ˖ʻʶʾ ˋʶ ʵʽʱ˒ˇˊʰ ˋʹ˃ʶʾʰΦ 

 

ʅ˔Φ 2.6.3 ɳˋ˖ˍʶˊʽˁˇʾ ˍˇʾ˔ˇʽ ʰ˄ʰˍˇ˂ʽˁʺˌ ˃ʶˊʽʱˌ 
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ʅ˔Φ 2.6.3 ɳ˅˖ˍʶˊʽˁˈˌ ˍˇʾ˔ˇˌ-ʰ˄ʰˍˇ˂ʽˁʺ ˈ˕ʹ 

 

 

ʅ˔Φ 2.6.4 ɳ˅˖ˍʶˊʽˁˈˌ ˍˇʾ˔ˇˌ-˄ˈˍʽʰ ˈ˕ʹ





 



ɼɳʊɮɽɮɹʁ оΥʃɳʄɹɱʄɮʊɶ ʊɳʄʁɿʆʁʅ ʁʄɱɮɿɹʅɾʁʇ 
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ɼɳʊɮɽɮɹʁ о 

ʃɳʄɹɱʄɮʊɶ ʊɳʄʁɿʆʁʅ ʁʄɱɮɿɹʅɾʁʇ 

3.1  ɳɹʅɮɱʍɱɶ 

ɶ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ˒ʷˊˇ˄ˍˇˌ ˇˊʴʰ˄ʽˋ˃ˇˏ ʰˉˇˍʶ˂ʶʾ ˉˊˇːˉˈʻʶˋʹ ʴʽʰ 

ˍʹ˄ ʰ˅ʽˈˉʽˋˍʹ ʰˉˇˍʾ˃ʹˋʹ ˍʹˌ ˎ˒ʽˋˍʱ˃ʶ˄ʹˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˍʹˌ ˋʶʽˋ˃ʽˁʺˌ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱˌΣ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍʹ˄ ˉˊˈˍʰˋʹ ˍ˖˄ ˁʰˍʱ˂˂ʹ˂˖˄ ʶˉʶ˃ʲʱˋʶ˖˄Φ ʅˍˇ 

ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌΣ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˄ʻʷˍˇˎ˄ ˍˇ ˒ʷˊˇ˄ˍʰ ˇˊʴʰ˄ʽˋ˃ˈ ʶʾ˄ʰʽ ʹ ˅ˏ˂ʽ˄ʹ 

ˋˍʷʴʹΣ ˍʰ ˅ˏ˂ʽ˄ʰ ˉʰˍ˗˃ʰˍʰΣ ˍʰ ʶˋ˖ˍʶˊʽˁʱ ˅ˏ˂ʽ˄ʰ ˁ˂ʽ˃ʰˁˇˋˍʱˋʽʰ ˁʰʽ ʹ ʶ˅˖ˍʶˊʽˁʺ 

ˉʶˊʽ˃ʶˍˊʽˁʺ ˂ʽʻˇʵˇ˃ʺΦ ʅˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʶ˄ˈˍʹˍʶˌ ʻʰ ʴʾ˄ʶʽ ʰ˄ʰ˂ˎˍʽˁʺ ˉʶˊʽʴˊʰ˒ʺ 

ˁʰʻʶ˄ˈˌ ʰˉˈ ˍʰ ˉʰˊʰˉʱ˄˖ ˒ʷˊˇ˄ˍʰ ˋˍˇʽ˔ʶʾʰΦ 

 

 

ʅ˔Φ оΦмΦм ʊʷˊ˖˄ ˇˊʴʰ˄ʽˋ˃ˈˌ ˉˊ˗ˍˇˎ  ˇˊˈ˒ˇˎ 
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ʅ˔Φ 3.1.2 ʊʷˊ˖˄ ˇˊʴʰ˄ʽˋ˃ˈˌ ʵʶˎˍʷˊˇˎ ˇˊˈ˒ˇˎ 

 

3.2  ʁʄɹɵʁɿʆɹɮ ʅʆʁɹʋɳɹɮ 

V ʅˍʷʴʹ 

ɶ ˋˍʷʴʹ ʶʾ˄ʰʽ ˍʶˍˊʱˊʽ˔ˍʹ ʶˉʾ ˇˊʻˇʴ˖˄ʽˁʺˌ ˁʱˍˇ˕ʹˌΦ ʆˇ ˁʰˍʰˁˈˊˎ˒ˇ ˏ˕ˇˌ 

˃ʶˍˊ˗˄ˍʰˌ ʰˉˈ ˍˇ˄ ˁˇˊ˒ʽʱ ʶʾ˄ʰʽ 2,40mΦ ɮˉˈ ˍʰ ʱˁˊʰ ˍˇˎ ˁˇˊ˒ʽʱ ˇˊʻˇʴ˖˄ʽˁʺˌ 

ʵʽʰˍˇ˃ʺˌ млx12cm ʶˁˍʶʾ˄ˇ˄ˍʰʽ ʵʽʰʴ˗˄ʽʶˌ ˁʶˁ˂ʽ˃ʷ˄ʶˌ ʵˇˁˇʾ ˍʶˍˊʰʴ˖˄ʽˁʺˌ ʵʽʰˍˇ˃ʺˌ 

10x10cm ˉˇˎ ˁʰˍʰ˂ʺʴˇˎ˄ ˋˍʽˌ ʴ˖˄ʾʶˌ ˍˇˎ ˁˍʹˊʾˇˎΦ ʃʶˊʽ˃ʶˍˊʽˁˇʾ ˅ˏ˂ʽ˄ˇʽ ˋˍˊ˖ˍʺˊʶˌ 

ˍʶˍˊʰʴ˖˄ʽˁʺˌ ʵʽʰˍˇ˃ʺˌ мнx12cm ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇʽ ˉʱ˄˖ ˋˍʹ˄ ˍˇʽ˔ˇˉˇʽʾʰΦ ʅˍˇˎˌ 

ˋˍˊ˖ˍʺˊʶˌ ʰˎˍˇˏˌ ˋˍʹˊʾʸˇ˄ˍʰʽ ˅ˏ˂ʽ˄ˇʽ ʶ˂ˁˎˋˍʺˊʶˌ ʶˉʾˋʹˌ ˍʶˍˊʰʴ˖˄ʽˁʺˌ ʵʽʰˍˇ˃ʺˌ 

12x12cmΣ ˇʽ ˇˉˇʾˇʽ ʶʽˋʷˊ˔ˇ˄ˍʰʽ пнcm ʶˋ˖ˍʶˊʽˁʱ ˍʹˌ ˍˇʽ˔ˇˉˇʽʾʰˌΦ ʁʽ ˇˊʻˇˋˍʱˍʶˌ  

ʵʽʰ˒ˈˊ˖˄ ʵʽʰˍˇ˃˗˄Σ ˈˉ˖ˌ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍʰ ˋ˔ʺ˃ʰˍʰΣ ˁʰˊ˒˗˄ˇ˄ˍʰʽ ˋˍˇ˄ ˁˇˊ˒ʽʱ ˁʰʽ 

ˋˍˇ ˃ʷˋˇ ˍ˖˄ ʶ˂ˁˎˋˍʺˊ˖˄ ˃ʶ ʵˏˇ ˃ʶˍʰ˂˂ʽˁʱ ˁʰˊ˒ʽʱΦ ɮˁˈ˃ʹΣ ˇʽ ʰ˃ʶʾʲˇ˄ˍʶˌ 

ˇˊʻˇʴ˖˄ʽˁʺˌ ʵʽʰˍˇ˃ʺˌ ʵʽʰˋˍʱˋʶ˖˄ мпx10cm ʴʽʰ ˍʹ ʲˈˊʶʽʰ ˁʰʽ ˄ˈˍʽʰ ˈ˕ʹ ˁʰʽ  

9x8cm ʴʽʰ ˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˁʰʽ ʵˎˍʽˁʺ ˈ˕ʹ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ˋˍʹˊʾʸˇ˄ˍʰʽ ˋˍˇ˄ ˁˇˊ˒ʽʱ ˁʰʽ 

ˍˇ˄ ʶ˂ˁˎˋˍʺˊʰ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ʶʴˁˇˉ˗˄ ˁʰʽ ʵˏˇ ˃ʶˍʰ˂˂ʽˁ˗˄ ˁʰˊ˒ʽ˗˄ 

ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʆʷ˂ˇˌΣ ˎˉʱˊ˔ˇˎ˄ ˍʷˋˋʶˊʰ ˇˊʽʸˈ˄ˍʽʰ ˁʰʽ ʵʽʰʴ˗˄ʽʰ ˅ˏ˂ʰ ʵʽʰˋˍʱˋʶ˖˄ 

8x8cm ˋˍʽˌ ʴ˖˄ʾʶˌΣ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ˁʰˊ˒˖˃ʷ˄ʰ ˉʱ˄˖ ˋˍˇˎˌ ʵˏˇ ˃ʶˍʰ˅ˏ ˍˇˎˌ 

ˁʱʻʶˍˇˎˌ ˋˍˊ˖ˍʺˊʶˌΦ ʅˍˇˎˌ ʰ˃ʶʾʲˇ˄ˍʶˌ ʶʵˊʱʸʶˍʰʽ ˍˇ ˋʰ˄ʾʵ˖˃ʰ ˉʱ˔ˇˎˌ нcmΦ ʆʰ 

˅ˏ˂ʰ ʰˉˈ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ʹ ʹ ˋˍʷʴʹ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʱʴˊʽʰ 

ˁʰˋˍʰ˄ʽʱΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ̀ ˁ˂ʹˊʺ ˅ˎ˂ʶʾ .h 
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ʅ˔Φ 3.2.1 ʊ˖ˍˇʴˊʰ˒ʾ h̀ ˁʶ˂ʶˍˇˏ ˋˍʷʴʹˌ 

 

 

ʅ˔Φ 3.2.2 ɯ˄ˇ˕ʹ ˋˍʷʴʹˌ 
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ʅ˔Φ 3.2.3 ɽʶˉˍˇ˃ʷˊʶʽʰ ˋˍʷʴʹˌ 

V ʃʱˍ˖˃ʰ 

ʆˇ ˉʱˍ˖˃ʰ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇ ʰˉˈ ˅ˏ˂ʽ˄ʶˌ ˋʰ˄ʾʵʶˌΣ ˉʱ˔ˇˎˌ оŎƳ ˁʰʽ ˉ˂ʱˍˇˎˌ 

12cmΣ ˁʰˊ˒˖˃ʷ˄ʶˌ ˁʱʻʶˍʰ ʶˉʾ ʽˋ˔ˎˊ˗˄ ˅ˏ˂ʽ˄˖˄ ʵˇˁ˗˄Φ ʁʽ ˅ˏ˂ʽ˄ʶˌ ʵˇˁˇʾ ʶʾ˄ʰʽ 

ʰˁʰ˄ˈ˄ʽˋˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʵʽʰˍˇ˃ʺˌ ˁʰʽ ˉˊˇˋˇ˃ˇʽʱʸˇ˄ˍʰʽ ˃ʶ ˇˊʻˇʴ˖˄ʽˁʷˌ ʵʽʰˍˇ˃ʷˌΦ 

ɳʾ˄ʰʽ ˁʰˊ˒˖˃ʷ˄ʶˌ ˋˍˇˎˌ ˋˍˊ˖ˍʺˊʶˌ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽ˃ʶˍˊʽˁʱ ˋˍˇˎˌ ˍˇʾ˔ˇˎˌ ˍˇˎ 

ˁʱʻʶ ˔˗ˊˇˎ ˃ʶ ˃ʺˁˇˌ ʷʵˊʰˋʹˌ нлcmΦ ɳˉʾˋʹˌΣ ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ʶˌ ˉʰˊʱ˂˂ʹ˂ʰ 

˃ʶˍʰ˅ˏ ˍˇˎˌ ʰ˄ʱ ʰˉˇˋˍʱˋʶʽˌ ˉˇˎ ˉˇʽˁʾ˂ˇˎ˄ ʰˉˈ снcm ʷ˖ˌ мΦсоcmΦ ʆʷ˂ˇˌΣ ˁʰʽ ʶʵ˗ 

ˍʰ ˅ˏ˂ʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʱʴˊʽʶˌ ˁʰˋˍʰ˄ʽʷˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʰ˒ʻˇ˄ʾʰ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺΦ 

 

ʅ˔Φ 3.2.4 ʊ˖ˍˇʴˊʰ˒ʾʰ ˅ˏ˂ʽ˄˖˄ ʵˇˁ˗˄ ˉʰˍ˗˃ʰˍˇˌ 
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ʅ˔Φ 3.2.6 ʊ˖ˍˇʴˊʰ˒ʾʰ ʵˇˁˇˏ ˁʰʽ ˋʰ˄ʾʵ˖˄ ˉʰˍ˗˃ʰˍˇˌ 

 

V ɼ˂ʽ˃ʰˁˇˋˍʱˋʽʰ 

ʆˇ ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌ ʵʽʰʻʷˍʶʽ ˍʷˋˋʶˊʽˌ ʶˋ˖ˍʶˊʽˁʷˌ ˅ˏ˂ʽ˄ʶˌ ˋˁʱ˂ʶˌΣ ʵˏˇ ˋʶ ˁʱʻʶ ˃ʶˊʽʱΦ 

ɼʰʽ ˇʽ ˍʷˋˋʶˊʽˌ ʷ˔ˇˎ˄ ˒ˍʽʰ˔ˍʶʾ ʰˉˈ ˅ˏ˂ˇ ʱʴˊʽʰˌ ˁʰˋˍʰ˄ʽʱˌ ˁʰʽ ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ʶˌ 

˃ʶ ˍˇ˄ ʾʵʽˇ ˍˊˈˉˇΦ ɿʰ ˋʹ˃ʶʽ˖ʻʶʾ ʶʵ˗ ˈˍʽ ˇʽ ʵˏˇ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ 

˃ʶˊʽʱ ʷ˔ˇˎ˄ ʰ˄ˍʽˁʰˍʰˋˍʰʻʶʾ ˋʶ ˃ʶˍʰʴʶ˄ʷˋˍʶˊʹ ˒ʱˋʹΦ 

ɲʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ ʰˉˈ  мл ˁʰʽ мм ʲʰʻ˃ʾʵʶˌ ʴʽʰ ˍˇ ʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ˁʰʽ ʰˉˈ у ˁʰʽ мм ʴʽʰ 

ˍˇ ʰ˄ʰˍˇ˂ʽˁˈ ˍ˃ʺ˃ʰ ʴʽʰ ˁʱʻʶ ʶˉʾˉʶʵˇ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɮˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ʵˏˇ 

ˉʰˊʱ˂˂ʹ˂ˇˎˌ ʵˇˁˇˏˌ ˇˊʻˇʴ˖˄ʽˁʺˌ ʵʽʰˍˇ˃ʺˌ мсx16cm, ˋˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ 

ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˁʰˍʱ˂˂ʹ˂ʶˌ ʶʴˁˇˉʷˌ ʴʽʰ ˍʹ˄ ˍˇˉˇʻʷˍʹˋʹ ˍ˖˄ ˉʰˍʹ˃ʱˍ˖˄Φ ɳˉʾˋʹˌΣ 

ʶʾ˄ʰʽ ˁʰˊ˒˖˃ʷ˄ʶˌ ʹ ˁʱʻʶ ˃ʽʰ ˃ʶ ʵˏˇ ˃ʶˍʰ˂˂ʽˁʱ ˁʰˊ˒ʽʱ ˋˍʽˌ ˇˊʽʸˈ˄ˍʽʶˌ ʵˇˁˇˏˌ ˍˇˎ 

ʱ˄˖ʻʶ˄ ˉʰˍ˗˃ʰˍˇˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ʶˁʰˍʷˊ˖ʻʶ˄ ʶ˄˗ ʰˁˇˎ˃ˉʱ˄ʶ ˋˍˇ ˉʱˍ˖˃ʰ 

ˁʱˍ˖ʻʶ˄Φ ʆʷ˂ˇˌΣ ˍˇ ˊʾ˔ˍʽ ˁʰʽ ˍˇ ˉʱˍʹ˃ʰ ˉˇʽˁʾ˂ʶʽ ʴʽʰ ˍʽˌ ʲʰʻ˃ʾʵʶˌ ˍʹˌ ˁʱʻʶ ˋˁʱ˂ʰˌΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍˇ ˊʾ˔ˍʽ ʰˉˈ ноcm ˃ ʷ˔ˊʽ нсcm ʁ ˄˗ ˍˇ ˉʱˍʹ˃ʰ ʰˉˈ мрcm ˃ ʷ˔ˊʽ 17cm. 
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ʅ˔Φ 3.2.7 ʅˁʱ˂ʰ ʽˋˇʴʶʾˇˎ ʵˎˍʽˁʺˌ ˃ʶˊʽʱˌ 

 

 

ʅ˔Φ 3.2.8 ʊ˖ˍˇʴˊʰ˒ʾʰ ˋˍʺˊʽ˅ʹˌ ˋˁʱ˂ʰˌ ˋˍʽˌ ʵˇˁˇˏˌ ˍˇˎ ˉʰˍ˗˃ʰˍˇˌ   
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ʅ˔Φ оΦнΦф ɽʶˉˍˇ˃ʷˊʶʽʰ ˋˁʱ˂ʰˌ ˋʶ оD 

 

3.3  ɼɮʆɮɼʁʄʇʊɮ ʅʆʁɹʋɳɹɮ 

V ʊʷˊˇˎˋʰ ˍˇʽ˔ˇˉˇʽʾʰ 

ʁʽ ˍʷˋˋʶˊʽˌ ˉʶˊʽ˃ʶˍˊʽˁˇʾ ˍˇʾ˔ˇʽ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʹ ˃ʶˋˇˍˇʽ˔ʾʰ ˉˇˎ ˔˖ˊʾʸʶʽ ˍˇ 

ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌ ˋʶ ʵˏˇ ʶˉʽ˃ʷˊˇˎˌ ʶʾ˄ʰʽ ˒ʷˊˇ˄ˍʶˌΦ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍˊʾˋˍˊ˖ˍʹ 

ˍˇʽ˔ˇˉˇʽʾʰΣ ˈˉˇˎ ʹ ˂ʽʻˇʵˇ˃ʺ ʶ˅˖ˍʶˊʽˁʱ ˁʰʽ ʶˋ˖ˍʶˊʽˁʱ ʶʾ˄ʰʽ ʰˊʴˇ˂ʽʻˇʵˇ˃ʺΦ ʅˍˇ 

ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌΣ ˈˉ˖ˌ ʶˉʾˋʹˌ ˁʰʽ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˋˉʽˍʽ˗˄ ˍʹˌ ʶˉˇ˔ʺˌ ˋˍˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˇʽˁʽˋ˃ˈΣ ˋˍʽˌ ʻʷˋʶʽˌ ˍ˖˄ ʴ˖˄ʽ˗˄ ʷ˔ʶʽ ʴʾ˄ʶʽ ˔ˊʺˋʹ ʰˁˊˇʴ˖˄ʽʰʾ˖˄ ˂ʾʻ˖˄ 

όʰʴˁ˖˄ʱˊʽʰύΦ ɳˉʾˋʹˌΣ ʹ ˍˇʽ˔ˇˉˇʽʾʰ ʶʾ˄ʰʽ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ ˃ʶ ˅ˏ˂ʰ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʰ 

ˉʰˊʰˁʱˍ˖ ˋ˔ʺ˃ʰˍʰΦ 

 

ʅ˔Φ оΦоΦм  ɳ˄ʽˋ˔ˎ˃ʷ˄ʹ ˍˇʽ˔ˇˉˇʽʾʰ ˃ʶ ˅ˏ˂ʰ 
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ʅ˔Φ оΦоΦн  ɲʽʰ˃ˈˊ˒˖ˋʹ ʵʽʰˋˍʰˎˊ˗ˋʶ˖˄ ʰˊʴˇ˂ʽʻˇʵˇ˃˗˄ 

 ʆˇ ˉʱ˔ˇˌ ˍˇˎ ʰ˄ʰˍˇ˂ʽˁˇˏ ˁʰʽ ʵˎˍʽˁˇˏ ʶʾ˄ʰʽ тлcm ˁʰʻΩ ˈ˂ˇ ˍˇ ˏ˕ˇˌ ʶ˄˗ ˍˇˎ 

ʲˈˊʶʽˇˎ ттcmΦ ʁ ˄ˈˍʽˇˌ ˍˇʾ˔ˇˌ ʶʾ˄ʰʽ ˂ʽʻˈʵ˃ʹˍˇˌ ˋˍˇ ʽˋˈʴʶʽˇ ˁʰʽ ˍˇ˄ ˉˊ˗ˍˇ ˈˊˇ˒ˇ 

˃ʶ ˉʱ˔ˇˌ ттcmΣ ˋˍˇ˄ ʵʶˏˍʶˊˇ ˈ˃˖ˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ζˍˋʰˍ˃ʱηΣ ˃ʽʰ ˉʽˇ ʶ˂ʰ˒ˊʽʱ 

ˁʰˍʰˋˁʶˎʺ ˃ʶ ˉʱ˔ˇˌ нлcmΦ ʆʷ˂ˇˌΣ ʹ ˃ʶˋˇˍˇʽ˔ʾʰ ʷ˔ʶʽ ʶ˄ʽʰʾˇ ˉʱ˔ˇˌ тнcm ˋˍˇ ʽˋˈʴʶʽˇ 

ˁʰʽ ˍˇ˄ ˉˊ˗ˍˇ ˈˊˇ˒ˇΣ ʶ˄˗ ˋˍˇ ʵʶˏˍʶˊˇ ʹ ˃ʽˋʺ ˋˎ˄ʶ˔ʾʸʶʽ ˃ʶ ˍˇ ʾʵʽˇ ˉʱ˔ˇˌ ˁʰʽ ʹ ʱ˂˂ʹ 

˃ʽˋʺ ˃ʶ ˉʱ˔ˇˌ нлcm.  

 

ʅ˔Φ оΦоΦ3  ɽʶˉˍˇ˃ʷˊʶʽʰ ˍˇʽ˔ˇˉˇʽʾʰˌ 

 

ɶ ˍˇʽ˔ˇˉˇʽʾʰ ʷ˔ʶʽ ʰˊˁʶˍʱ ʰ˄ˇʾʴ˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ˃ʶʽ˗˄ˇˎ˄ ʰˊˁʶˍʱ ˍʹ ʵˎˋˁʰ˃˕ʾʰ ˍʹˌΦ 

ʆʰ ʰ˄ˇʾʴ˃ʰˍʰ ˍˇˎ ˁˍʹˊʾˇˎ ʷ˔ˇˎ˄ ʴʶ˄ʽˁʱ ˃ʽˁˊʷˌ ʵʽʰˋˍʱˋʶʽˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍʰ 

ʰ˄ˇʾʴ˃ʰˍʰ ˍ˖˄ ˉʰˊʰʻˏˊ˖˄ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ слcm ʷ˖ˌ усcm ʶ˄˗ ˍˇ ˏ˕ˇˌ ʰˉˈ 

90cm ʷ˖ˌ мпрcmΦ ɮ˄ˍʾˋˍˇʽ˔ʰΣ ˍʰ ʰ˄ˇʾʴ˃ʰˍʰ ˍ˖˄ ʻˎˊ˗˄ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ 84cm ʷ˖ˌ 

114cm ʁ ˄˗ ˍˇ ˏ˕ˇˌ ʰˉˈ 173cm ̫ ˖ˌ нолcm.  
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ʅ˔Φ оΦоΦ4  ɮ˄ʰˍˇ˂ʽˁʺ ˈ˕ʹ 

 

ʅ˔Φ оΦоΦ5 ɲˎˍʽˁʺ ˈ˕ʹ 
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ʁ ʲˇˊʽ˄ˈˌ ˍˇʾ˔ˇˌ ʶʾ˄ʰʽ ʰˎˍˈˌ ˉˇˎ ʵʶ˄ ʷ˔ʶʽ ˁʰ˄ʷ˄ʰ ʱ˄ˇʽʴ˃ʰΣ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍˇ ˄ˈˍʽˇ 

ˉˇˎ ʷ˔ʶʽ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ моΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʷ˔ʶʽ ˋˍˇ ʽˋˈʴʶʽˇ ʵˏˇ 

ʻˏˊʶˌ ʵʽʰˍʱˋʶ˖˄ 95cmx 173cm ˁʰʽ ммпcmx 230cm ˁʰʽ ʷ˄ʰ ˃ʽˁˊˈ ˉʰˊʱʻˎˊˇ 

ʵʽʰˋˍʱˋʶ˖˄ осcmx38cmΣ ˋˍˇ˄ ˉˊ˗ˍˇ ˈˊˇ˒ˇ ʵˏˇ ˉʰˊʱʻˎˊʰ ʵʽʰˋˍʱˋʶ˖˄ слcmx 

90cm ˁʰʽ суcmx98cm ˁʰʽ ˍʷ˂ˇˌ ˋˍˇ ʵʶˏˍʶˊˇ ˈˊˇ˒ˇ ˇˁˍ˗ ˉʰˊʱʻˎˊʰ ʵʽʰˋˍʱˋʶ˖˄ 

80cmx135cmΦ ʁ ʵˎˍʽˁˈˌ ˍˇʾ˔ˇˌ ʵʶ˄ ʷ˔ʶʽ ˁʰ˄ʷ˄ʰ ʱ˄ˇʽʴ˃ʰ ˋˍˇ ʽˋˈʴʶʽˇ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ 

ˍˇˎˌ ʱ˂˂ˇˎˌ ʵˏˇ ˇˊˈ˒ˇˎˌ ˉˇˎ ʷ˔ʶʽ ˇ ˁʰʻʷ˄ʰˌ ʰˉˈ ʵˏˇ ˉʰˊʱʻˎˊʰ ʵʽʰˋˍʱˋʶ˖˄ 

70cmx100cm ˁ ʰʽ тлcmx110cm h ˄ˍʾˋˍˇʽ˔ʰΦ ʁ ʰ˄ʰˍˇ˂ʽˁˈˌ ˍˇʾ˔ˇˌ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱΣ 

ʵʽʰʻʷˍʶʽ ˋˍˇ˄ ˉˊ˗ˍˇ ˈˊˇ˒ˇ ˃ʽʰ ʻˏˊʰ ʵʽʰˋˍʱˋʶ˖˄ упcmx205cm ˁʰʽ ʵˏˇ ˉʰˊʱʻˎˊʰ 

ʵʽʰˋˍʱˋʶ˖˄ 86cmx 145cm ˁʰʽ срcmx 100cmΣ ʶ˄˗ ˋˍˇ ʵʶˏˍʶˊˇ ʵˏˇ ˉʰˊʱʻˎˊʰ 

ʵʽʰˋˍʱˋʶ˖˄ тнcmx 116cm. 

 

 

ʅ˔Φ оΦоΦ6 ɰˈˊʶʽʰ ˈ˕ʹ 
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ʅ˔Φ оΦоΦ7 ɿˈˍʽʰ ˈ˕ʹ 

ʅˎ˄ˇ˕ʾʸˇ˄ˍʰˌΣ ˍʰ ʰ˄ˇʾʴ˃ʰˍʰ ˍʹˌ ˍˇʽ˔ˇˉˇʽʾʰˌ ˋˍʹ ˄ˈˍʽʰ ˈ˕ʹ ˒ˍʱ˄ˇˎ˄ ˋʶ ˉˇˋˇˋˍˈ 

мт҈Σ ˋˍʹ ʵˎˍʽˁʺ пΣп҈ ˁʰʽ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ у҈Φ ʆʰ ʰ˄ˇʾʴ˃ʰˍʰ ˍˇˎ ʵʶˎˍʷˊˇˎ ˇˊˈ˒ˇˎ 

ˋˍʹ˄ ˁʱˍˇ˕ʹ ʶʾ˄ʰʽ ˋˎ˃˃ʶˍˊʽˁʱ ˖ˌ ̄́ ˇˌ ˍˇ˄ ˇˊʽʸˈ˄ˍʽˇ ˁʶ˄ˍˊʽˁˈ ʱ˅ˇ˄ʰ ˉˇˎ ʶʾ˄ʰʽ 

ˉʰˊʱ˂˂ʹ˂ˇˌ ˋˍʹ ˃ʽˁˊʺ ʵʽʱˋˍʰˋʹ ʶ˄˗ ˖ˌ ˉˊˇˌ ˍˇ˄ ˇˊʽʸˈ˄ˍʽˇ ˁʶ˄ˍˊʽˁˈ ʱ˅ˇ˄ʰ ˉˇˎ 

ʶʾ˄ʰʽ ˉʰˊʱ˂˂ʹ˂ˇˌ ˋˍʹ ˃ʶʴʱ˂ʹ ʵʽʱˋˍʰˋʹ ʶʾ˄ʰʽ ʰˋˏ˃˃ʶˍˊʰΦ ʆʷ˂ˇˌΣ ˍʰ ʰ˄ˇʾʴ˃ʰˍʰ ˍˇˎ 

ʽˋˇʴʶʾˇˎ ˁʰʽ ˍˇˎ ˉˊ˗ˍˇˎ ˇˊˈ˒ˇˎ ʶʾ˄ʰʽ ʴʶ˄ʽˁʱ ʰˋˏ˃˃ʶˍˊʰΦ 

  

V ɸʶ˃ʷ˂ʽʰ 

ɶ ˃ˇˊ˒ʺ ˁʰʽ ˍˇ ʲʱʻˇˌ ʻʶ˃ʶ˂ʾ˖ˋʹˌ ʶʾ˄ʰʽ ʴʶ˄ʽˁʱ ʱʴ˄˖ˋˍʰΦ ʅʶ ˁʰ˄ʷ˄ʰ ˔˗ˊˇ ʵʶ 

ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ʾ˔˄ʹ ʻʶ˃ʶ˂ʾ˖ˋʹˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˁʰˍʰˋˁʶˎʰˋˍʽˁʱ ˉˊˈˍˎˉʰ ˍʹˌ 

ʶˉˇ˔ʺˌ ˇ ˍˇʾ˔ˇˌ ʻʶ˃ʶ˂ʾˇˎ ˁʰʽ ˇ ˎˉˈ˂ˇʽˉˇˌ ˍˇʾ˔ˇˌ ʷ˔ˇˎ˄ ˍˇ ʾʵʽˇ ˉʱ˔ˇˌΣ ʶ˄˗ ˍˇ ʲʱʻˇˌ 

ʻʶ˃ʶ˂ʾ˖ˋʹˌ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ˄ ˍˏˉˇ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ʅˍˇ ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌ 

ˉʽʻʰ˄ˇ˂ˇʴˇˏ˃ʶ ˈˍʽ ʹ ʻʶ˃ʶ˂ʾ˖ˋʹ ʵʶ˄ ʶʽˋ˔˖ˊʶʾ ˋʶ ˉˇ˂ˏ ˃ʶʴʱ˂ˇ ʲʱʻˇˌΣ ʵʽˈˍʽ ˍˇ 

ʷʵʰ˒ˇˌ ʶʾ˄ʰʽ ʴʶ˄ʽˁʱ ˋˁ˂ʹˊˈ ˁʰʽ ˁʰ˂ʺˌ ˉˇʽˈˍʹˍʰˌΦ 
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ɼɳʊɮɽɮɹʁ п 

ɼɮʆɮɱʄɮʊɶ ʃɮɸʁɽʁɱɹɮʅ ɼʆɶʄɹʁʇ  

4.1  ɳɹʅɮɱʍɱɶ 

ʆˇ ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˁʰˍʰˋˁʶˎʺ ˋˍʹ˄ ˇˉˇʾʰ ˋʺ˃ʶˊʰ ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʶʾˌ ˇʽ 

ʲ˂ʱʲʶˌ ˂ˈʴ˖ ˍ˖˄ ʶ˅˖ˍʶˊʽˁ˗˄ ˁʰʽ ˋʶʽˋ˃ʽˁ˗˄ ʵˊʱˋʶ˖˄ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲ˂ʺʻʹˁʶ ˃ʶ ˍˇ 

ˉʷˊʰˋ˃ʰ ˍ˖˄ ˔ˊˈ˄˖˄Φ ɮˎˍˈΣ ˈ˃˖ˌΣ ʶʾ˔ʶ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ʰˉ˗˂ʶʽʰ ˃ʷˊˇˎˌ ˍʹˌ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ʶˎˋˍʱʻʶʽʰˌ ˍʹˌΦ ɾʶˊʽˁˇʾ ʰˉˈ ˍˇˎˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˁʰˍʷˋˍʹˋʰ˄ ˍˇ ˁˍʺˊʽˇ ˃ʶ˂ʷˍʹˌ ˍˊ˖ˍˈ ʶʾ˄ʰʽ ʹ ʷ˂˂ʶʽ˕ʹ ˋ˔ʶʵʽʰˋ˃ˇˏ 

ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʹ ʰˉˇˎˋʾʰ ˉ˂ʺˊˇˎˌ ʵʽʰ˒ˊʰʴ˃ʰˍʽˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˁʰʻ˗ˌ ˁʰʽ ʹ 

ʰˋˎ˃˃ʶˍˊʾʰ ˍ˖˄ ʰ˄ˇʽʴ˃ʱˍ˖˄ ˋˍʹ˄ ˁʱˍˇ˕ʹ ˍˇˎ ˁˍʹˊʾˇˎΦ ʆʷ˂ˇˌΣ ʺ ʲʰˊˏˍʹˍʰ ˉʷ˒ˍʶʽ 

ʰˁˈ˃ʰ ˁʰʽ ˋˍʹ ʴʺˊʰ˄ˋʹ ˍ˖˄ ˎ˂ʽˁ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰˍʱ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˁʰʽ 

ʹ ʷ˂˂ʶʽ˕ʹ ˋˎ˄ˍʺˊʹˋʺˌ ˍˇˎˌ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ ˔ʰ˂ʱˊ˖ˋʹ ˍʹˌ ˋˎ˄ʱ˒ʶʽʰˌ ˃ʶˍʰ˅ˏ 

ˍˇˎˌΦ  

ʅˍˇ ˁˍʺˊʽˇ ˃ʰˌ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ʰˊˁʶˍʷˌ ˒ʻˇˊʷˌ ˁʰʽ ʲ˂ʱʲʶˌΣ ˇʽ ˇˉˇʾʶˌ ˁʰˍʰʴˊʱ˒ʹˁʰ 

˂ʶˉˍˇ˃ʶˊ˗ˌ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʽˌ ʶ˄ˈˍʹˍʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄Φ ɳˉʾˋʹˌ ʻʰ ʴʾ˄ʶʽ ˁʰʽ 

˃ʽʰ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ʰʽˍʽ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ˉˊˇˁ˂ʺʻʹˁʰ˄Φ ʃˊʷˉʶʽ ˖ˋˍˈˋˇ 

˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˈˍʽ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇˊʷˌ ˃ʽʰ ʲ˂ʱʲʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˋˎˋˋ˖ˊʶˎˍʽˁˈ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˉʶˊʽˋˋˇˍʷˊ˖˄ ˍˇˎ ʶ˄ˈˌ ʰʽˍʽ˗˄Σ ʴʶʴˇ˄ˈˌ ˉˇˎ ʵˎˋ˔ʶˊʰʾ˄ʶʽ ˍˇ˄ 

ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ˉˊʰʴ˃ʰˍʽˁ˗˄Φ ʅˍˇ ˉʰˊʱˊˍʹ˃ʰ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ 

ʶˊʴʰˋʾʰˌ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˈ˂ʰ ˍʰ ˋ˔ʷʵʽʰ ʰˉˇˍˏˉ˖ˋʹˌ ˍˇˎ ˁˍʹˊʾˇˎΦ 

 

4.2  ʁʄɹɵʁɿʆɹɮ ʅʆʁɹʋɳɹɮ 

V ʅˍʷʴʹ 

ʅʶ ʴʶ˄ʽˁʷˌ ʴˊʰ˃˃ʷˌ ʹ ˋˍʷʴʹ ʵʽʰˍʹˊʶʾˍʰʽ ʵʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ʵʶ˄ 

ˉʰˊˇˎˋʽʱʸʶʽ ˋˇʲʰˊʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ ʁ ˅ˏ˂ʽ˄ˇˌ ˋˁʶ˂ʶˍˈˌ ˍʹˌ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ˃ʽˁˊʺ 

ʶˉʽ˒ʰ˄ʶʽʰˁʺ ˒ʻˇˊʱ ˂ˈʴ˖ ˍʹˌ ˎʴˊʰˋʾʰˌ ˁʰʽ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ ˋˎ˄ˍʺˊʹˋʹˌΦ ɳˉʾˋʹˌΣ ˋˍˇ 

ˋʰ˄ʾʵ˖˃ʰ ˍʹˌ ˋˍʷʴʹˌ ʷ˔ˇˎ˄ ˉʰˊʰˍʹˊʹʻʶʾ ˋʶ ˇˊʽˋ˃ʷ˄ʰ ˍ˃ʺ˃ʰˍʰ ˁʱˉˇʽʰ ˁʶ˄ʱ ˃ʶˍʰ˅ˏ 

ˍ˖˄ ˋʰ˄ʾʵ˖˄ ʰˉˈ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʶʾˌ ˇʽ ˉ˂ʱˁʶˌ ʱ˄˖ʻʶ˄Φ ʆʷ˂ˇˌΣ ʶ˅˖ˍʶˊʽˁʱ ʹ 

ˋˍʷʴʹ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ˃ʶʴʰ˂ˏˍʶˊʹ ˒ʻˇˊʱ ˁʰʻ˗ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʶˍʰˁʾ˄ʹˋʹ ˁʰʽ ʻˊʰˏˋʹ  

ˍ˖˄ ˉ˂ʰˁ˗˄Φ 
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ʅ˔Φ 4.2.1 ɳ˃˒ʰ˄ʶʾˌ ˇʽ ˉ˂ʱˁʶˌ ʱ˄˖ʻʶ˄ 

 

V ʁˊˇ˒ʷ ̩

ʁʽ ˅ˎ˂ˇʵˇˁˇʾ ˁʰʽ ˍˇ ˋʰ˄ʾʵ˖˃ʰ ˍˈˋˇ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˈˋˇ ˁʰʽ ˋˍʹ ʵˎˍʽˁʺ ˃ʶˊʽʱ 

ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˅ˎ˂ʶʾʰ ʱʴˊʽʰˌ ˁʰˋˍʰ˄ʽʱˌΦ ʍˋˍˈˋˇΣ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ˃ʶˊʽʱ ˍˇ 

ˉʱˍ˖˃ʰ ʶʾ˄ʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶˍʰʴʶ˄ʷˋˍʶˊʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˁʰʽ ʴʽ ʰˎˍˈ ˍˇ ˂ˈʴˇ 

ʵʽʰˍʹˊʶʾˍʰʽ ˋʶ ˃ʽʰ ˉˇ˂ˏ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ˁʰˍʱˋˍʰˋʹΦ ɮ˄ˍʽʻʷˍ˖ˌΣ ˍˇ ˉʱˍ˖˃ʰ ˍʹˌ 

ʵˎˍʽˁʺˌ ˃ʶˊʽʱˌ ˍˇˎ ˁˍʹˊʾˇˎΣ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʰˉˇˎˋʾʰˌ ˋˎ˄ˍʺˊʹˋʹˌΣ ˍʹˌ ʴʺˊʰ˄ˋʹˌ ˍˇˎ 

˅ˏ˂ˇˎ ˁʰʽ ˍʹˌ ˎʴˊʰˋʾʰˌ , ʶʾ˄ʰʽ ˉ˂ʷˇ˄ ʰˁʰˍʱ˂˂ʹ˂ˇ ˃ʶ ˁʱˉˇʽʰ ˋʹ˃ʶʾʰ ˎˉˈ 

ˁʰˍʱˊˊʁ ˎˋʹΦ  

 

ʅ˔Φ 4.2.2 ɾʶˊʽˁʺ ˁʰˍʱˊˊʶˎˋʹ ˇˊˇ˒ʺˌ 
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V ɼ˂ʽ˃ʰˁˇˋˍʱˋʽʰ 

ʁ˃ˇʾ˖ˌ ˃ʶ ˍʰ ˉʰˍ˗˃ʰˍʰΣ ˇʽ ˋˁʱ˂ʶˌ ˍʹˌ ʰ˄ʰˍˇ˂ʽˁʺˌ ˃ʶˊʽʱˌ ˍˇˎ ˁˍʹˊʾˇˎ ʷ˔ˇˎ˄ 

ʰ˄ˍʽˁʰˍʰˋˍʰʻʶʾ ˃ʶˍʰʴʶ˄ʷˋˍʶˊʰ ˁʰʽ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˉ˂ʺˊ˖ˌ ˂ʶʽˍˇˎˊʴʽˁʺ ˁʰˍʱˋˍʰˋʹΣ 

ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ʰˎˍʷˌ ˍʹˌ ʵˎˍʽˁʺˌ ˃ʶˊʽʱˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ʰˉˇˎˋʾʰ ˋˎ˄ˍʺˊʹˋʹˌ ˁʰʽ 

 ́ʴʺˊʰ˄ˋʹ ˍˇˎ ˅ˏ˂ˇˎΣ ˉˊˇˁʱ˂ʶˋʰ˄ ʵʽʱʲˊ˖ˋʹ ˋˍʽˌ ʲʰʻ˃ʾʵʶˌ ˁʰʽ ˍʹ ˋˎ˄ʵʶˋ˃ˇ˂ˇʴʾʰ 

ˍ˖˄ ˋˁʰ˂˗˄ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ʰˉ˗˂ʶʽʰ ˍʹˌ ʶˎˋˍʱʻʶʽʰˌ ˍ˖˄Φ 

 

ʅ˔Φ 4.2.3 ɳ˃˒ʰ˄ʺˌ ʹ ʴʺˊʰ˄ˋʹ ˍˇˎ ˅ˏ˂ˇˎ ˋˍʹ ˋˁʱ˂ʰ ˍˇˎ ˉˊ˗ˍˇˎ ˇˊˈ˒ˇˎ ˍʹˌ ʵˎˍʽˁʺ ˃ʶˊʽʱˌ 

 

4.3  ɼɮʆɮɼʁʄʇʊɮ ʅʆʁɹʋɳɹɮ 

V ʄ˖ʴ˃ʷˌ 

ʁʽ ˊ˖ʴ˃ʷˌ ˉˇˎ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ʶʾ˄ʰʽ ʶ˅˖ˍʶˊʽˁʷˌ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ʷˊˇ˄ˍʶˌ ˍˇʾ˔ˇˎˌΣ ˃ʶ 

ˍ ̌ʵˎˍʽˁˈ ˍˇʾ˔ˇ ˄ʰ ʷ˔ʶʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˊʽʻ˃ˈ ˊ˖ʴ˃˗˄Φ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˊ˖ʴ˃ʷˌ 

ʶʾ˄ʰʽ ˁʰˍʰˁˈˊˎ˒ʶˌ ʺ ˉʶˊʾˉˇˎ ˁʰˍʰˁˈˊˎ˒ʶˌ ˁʰʻΩ ˈ˂ˇ ˍˇ ˏ˕ˇˌ ˍˇˎ ˁˍʹˊʾˇˎ ˃ʶ˂ʷˍʹˌ 

ˁʰʽ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˍˈˋˇ ˁˇ˄ˍʱ ˋˍˇ ˋʹ˃ʶʾˇ ʷ˄˖ˋʹˌ ˍ˖˄ ʵˏˇ ˁʱʻʶˍ˖˄ ˍˇʾ˔˖˄ ˈˋˇ ˁʰʽ 

ˋˍʽˌ ʴ˖˄ʾʶˌ ˍ˖˄ ʰ˄ˇʽʴ˃ʱˍ˖˄Φ ɳˉʽˉ˂ʷˇ˄ ˋˎ˄ʰ˄ˍʽˇˏ˄ˍʰʽ ˇˊʽˋ˃ʷ˄ʶˌ ˂ˇ˅ʷˌ ˊ˖ʴ˃ʷˌ 

ˁˎˊʾ˖ˌ ˋʶ ˎˉʷˊʻˎˊʰ ˁʰʽ ˉˇʵʽʷˌ ˉʰˊʰʻˏˊ˖˄Σ ʶ˄˗ ʵʶ˄ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˉˇˎʻʶ˄ʱ 

ˇˊʽʸˈ˄ˍʽʶˌ ˊ˖ʴ˃ʷˌΦ ʆˇ ʶˏˊˇˌ ˍ˖˄ ˊ˖ʴ˃˗˄ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ рmm-8cm. ʁʽ ˂ˇ˅ʷˌ 

ˊ˖ʴ˃ʷˌ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ʵʽʰˍ˃ʹˍʽˁʺ ʰˋˍˇ˔ʾʰ ʶ˄ˍˈˌ ˍˇˎ ʶˉʽˉʷʵˇˎ ˍ˖˄ 

ˋˍˇʽ˔ʶʾ˖˄Σ ʶ˄˗ ˇʽ ˁʰˍʰˁˈˊˎ˒ʶˌ ʺ ˋ˔ʶʵˈ˄ ˁʰˍʰˁˈˊˎ˒ʶˌ ˊ˖ʴ˃ʷˌ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ 

ˋʶ ʶˁˍˈˌ ʶˉʽˉʷʵˇˎ ˁʰ˃ˉˍʽˁʺ ʰˋˍˇ˔ʾʰ ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄ ˃ʶ ʶˉʾˉʶʵˇ ʻˊʰˏˋʶ˖ˌ ˁʱʻʶˍˇ 

ˋˍˇˎˌ ˇˊʽʸˈ˄ˍʽˇˎˌ ʰˊ˃ˇˏˌΦ 
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ʅ˔Φ 4.3.1 ʃʰʻˇ˂ˇʴʾʰ ˍˇʽ˔ˇˉˇʽʾʰˌ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ̄ ˂ʶˎˊʱ ˍʹˌ ˇʽˁʾʰˌ ˋˍʹ ˋʹ˃ʶˊʽ˄ʺ 
ˁʰˍʱˋˍʰˋʹ όʰΦ˒̒ˇˊʱ ʶˉʽ˔ˊʾˋ˃ʰˍˇˌ ˁʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ˊʹʴ˃ʰˍ˗ˋʶʽˌ- ɹ ʶ˃ʾˋ˃ʰˍʰ ʰˊ˃˗˄Σ 
ʲΦ́́ ʴ˃ʱˍ˖ˋʹ ˋˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ˉʰˊʶʽʱ ˍˇˎ ˍˇʾ˔ˇˎΣ ʴΦˊʹʴ˃ʱˍ˖ˋʹ ˋˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ˉʰˊʶʽʱ 
ˍˇˎ ˍˇʾ˔ˇˎΣ ʵΦʶˁˍˇ˅ʶˎˈ˃ʶ˄ˇ ʶˉʾ˔ˊʽˋ˃ʰ ˃ʶ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ˊʹʴ˃ʰˍ˗ˋʶʽˌΣ ʶΦˋˉʰˋ˃ʷ˄ˇ 

ˉˊʶʲʱʸʽ ˂ˈʴ˖ ˉʽʻʰ˄ʺˌ ˊʹʴ˃ʱˍ˖ˋʹˌ ˍˇˎ ˍˇʾ˔ˇˎ)  
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ʅ˔Φ 4.3.2 ʃʰʻˇ˂ˇʴʾʰ ˍˇʽ˔ˇˉˇʽʾʰˌ ˋˍʹ ʲˈˊʶʽʰ ̄ ˂ʶˎˊʱ ˍʹˌ ˇʽˁʾʰˌ ˋˍʹ ˋʹ˃ʶˊʽ˄ʺ ˁʰˍʱˋˍʰˋʹ 
(ʰΦʶ˃˒ʰ˄ʺˌ ˇˉʺΣ ʲΦ˒ʻˇˊʱ ʶˉʽ˔ˊʾˋ˃ʰˍˇˌ ˁʰʽ ʰˉˇˁˈ˂˂ʹˋʹ ˍˇˎ ʰˉˈ ˍˇ ˅ˏ˂ˇΣ ʴΦˁʰˍʰˁˈˊˎ˒ʹ 
ˊ˖ʴ˃ʺ ˋʶ ˈ˂ˇ ˍˇ ˏ˕ˇˌ ˍʹˌ ˉʰˊʶʽʱˌ ˍˇˎ ˍˇʾ˔ˇˎΣ ʵΦʵʽʰ˃ˉʶˊʺˌ ˊʹʴ˃ʱˍ˖ˋʹ ʰ˄ˇʾʴ˃ʰˍˇˌ н-

3cm, ʁ Φʰˉˇˁˈ˂˂ʹˋʹ ˁˇ˄ʽʱ˃ʰˍˇˌ ˁʰʽ ˂ʾʻ˖˄ ˁʰʻ˗ˌ ˁʰʽ ʻˊʰˏˋʹ ˂ʾʻˇˎΣ ʸΦˊʹʴ˃ʱˍ˖ˋʹ 
ʶ˅˖ˍʶˊʽˁʺˌ ˉʰˊʶʽʱˌ ˁʰʽ ˃ʶˊʽˁʺ ˁʱ˂ˎ˕ʺ ˍʹˌ ˃ʶ ʶˉʾ˔ˊʽˋ˃ʰύ  
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ʅ˔Φ 4.3.3 ʃʰʻˇ˂ˇʴʾʰ ˍˇʽ˔ˇˉˇʽʾʰˌ ˋˍʹ ʵˎˍʽˁʺ ̄ ˂ʶˎˊʱ ˍʹˌ ˇʽˁʾʰˌ ˋˍʹ ˋʹ˃ʶˊʽ˄ʺ ˁʰˍʱˋˍʰˋʹ 
όʰΦˁʰˍʰˁˈˊˎ˒ʹ ˊ˖ʴ˃ʺ ˋˍˇ ˎˉʷˊʻˎˊˇ ˋˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ˁʰʽ ʶˋ˖ˍʶˊʽˁʺ ˉʰˊʶʽʱ ˍˇˎ ˍˇʾ˔ˇˎΣ 
ʲΦʵʽʰʴ˗˄ʽʰ ˊ˖ʴ˃ʺ ˋˍˇ ˁʰˍ˗˒˂ʽ ˋˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ˁʰʽ ʶˋ˖ˍʶˊʽˁʺ ˉʰˊʶʽʱ ˍˇˎ ˍˇʾ˔ˇˎΣ 

ʴΦʰˉˇˁˈ˂˂ʹˋʹ ˂ ʾʻ˖˄ ˁʰʽ ʶˉʽ˔ˊʾˋ˃ʰˍˇˌ ˋˍˇ ˎˉʷˊʻˎˊˇΣ ʵΦʵʽʰ˃ˉʶˊʺˌ ʵʽʰʴ˗˄ʽʰ ˊ˖ʴ˃ʺ ˋˍˇ 
ˁʰˍ˗˒˂ʽ ʰ˄ˇʾʴ˃ʰˍˇˌ с-8cmΣ ʶΦˁʰˍʰˁˈˊˎ˒ʶˌ ˊ˖ʴ˃ʷˌ ˋˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ˉʰˊʶʽʱ ˍˇˎ ˍˇʾ˔ˇˎύ 


