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https://youtu.be/zBc_c1Gfpoo


ʆʽ ˁʱ˄ʶʽ ˇ ˃ʹ˔ʰ˄ʽˁˈˌ
ʁ ˃ʹ˔ʰ˄ʽˁˈˌ ˁʱ˄ʶʽ ˍˇ ʶˉʱʴʴʶ˂˃ʰ ˃ʶ ˍˇ 
ˇˉˇʾˇΣ ʹ ʴ˄˗ˋʹ ˍ˖˄ ˃ʰʻʹ˃ʰˍʽˁ˗˄Σ ˍʹˌ 
˒ˎˋʽˁʺˌʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʹˌ ˔ʹ˃ʶʾʰˌˉˇˎ 
ˁʰˍʰˁˍʱˍʰʽ ʰˉˈ ˍʹ˄ ˃ʶ˂ʷˍʹʰ˂˂ʱ ˁʰʽ ˍʹ˄ 
ʶ˃ˉʶʽˊʾʰΣ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʰ˄ʰˉˍˎ˔ʻˇˏ˄ ˍˊˈˉˇʽ ʴʽʰ ˄ʰ  
˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˍʰ ˎ˂ʽˁʱ ˁʰʽ ˇʽ ˒ˎˋʽˁˇʾ 
ˉˈˊˇʽ ˃ʶ ˇʽˁˇ˄ˇ˃ʾʰ, ʁ Ω̄ ̟˒ ʶ˂ʶʾʰ ˍ˖˄ 
ʰ˄ʻˊ˗ˉ˖˄. 



Ç ʅˎʴˁˇʽ˄˖˄ʾʶˌ
ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˁʰˍʰˋˁʶˎʺΥ ʵˊˈ˃˖˄Σ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁˎˁ˂ˇ˒ˇˊʽʰˁʺˌ 
ˊˇʺˌΣ ˉˇʽˈˍʹˍʰ ˇʵˇˋˍˊ˖˃ʱˍ˖˄Σ ˊˏʻ˃ʽˋʹ ˒ʰ˄ʰˊʽ˗˄ όˉˊʱˋʽ˄ˇ ˁˏ˃ʰύΧ

Ç ɼʰˍʰˋˁʶˎʷˌ
ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˁʰˍʰˋˁʶˎʺΥ ʴʷ˒ˎˊʶˌΣ ˋˉʾˍʽʰΣ ˉˇ˂ˎˁʰˍˇʽˁʾʶˌΣ 
ˇˎˊʰ˄ˇ˅ˏˋˍʶˌΣ ˋʽ˂ˈΣ ʶˊʴˇˋˍʱˋʽʰ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʱΣ ʰˉˇˁʰˍʰˋˍʱˋʶʽˌΧ

ɲʽʱ˒ˇˊʰ ˎ˂ʽˁʱΥ ˋˁˎˊˈʵʶ˃ʰΣ ˃ʶˍʰ˂˂ʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌΣ ˄ʷʰ ˎ˂ʽˁʱ

Ç ʇʵˊʰˎ˂ʽˁʱ ʷˊʴʰ
ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˁʰˍʰˋˁʶˎʺΥ ˒ˊʱʴ˃ʰˍʰΣ ʰˉˇ˔ʶˍʶˏˋʶʽˌΣ ʱˊʵʶˎˋʹΣ 
ˏʵˊʶˎˋʹΣ ʶˉʶ˅ʶˊʴʰˋʾʰ ˄ʶˊˇˏ-ʰˉˇʲ˂ʺˍ˖˄Σ ʲʽˇ˂ˇʴʽˁˇʾ ˁʰʻʰˊʽˋ˃ˇʾΣ 
ʋʇʆɮΣ ʋʇʆʇΧ

Ç ɽʽ˃ʶ˄ʽˁʱ ʷˊʴʰ
ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˁʰˍʰˋˁʶˎʺΥ ɽʽ˃ʱ˄ʽʰΣ ˉˊˇˋˍʰˋʾʰ ʰˁˍ˗˄ ʰˉˈ ʵʽʱʲˊ˖ˋʹΣ 
˂ʽ˃ʶ˄ˇʲˊʰ˔ʾo˄ʶˌ, ̀ ˎ˄ˇʵʱʷˊʴʰΧ

ʆʽ ˁʱ˄ʶʽ ˇ ˉˇ˂ʽˍʽˁˈˌ ˃ʹ˔ʰ˄ʽˁˈˌ



Ç ɳ˄ʶˊʴʶʽʰˁʱ ʷˊʴʰ
ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˁʰˍʰˋˁʶˎʺΥ ʰ˄ʶ˃ˇʴʶ˄˄ʺˍˊʽʶˌΣ 
˒ˊʱʴ˃ʰˍʰΣ ʶʽʵʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌ όˉΦ˔Φ ˉˏˊʴˇʽ ˕ˏ˅ʶ˖ˌύΣ 
ˉ˂ʰˍ˒ˈˊ˃ʶˌ ʶ˅ˈˊˎ˅ʹˌ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄Χ

Ç ɱʶ˖ˍʶ˔˄ʽˁʱ ʷˊʴʰ
ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˁʰˍʰˋˁʶˎʺΥ ˋʺˊʰʴʴʶˌΣ όˉΦ˔Φ ˃ʶˍˊˈύΣ 
ʵʽ˗ˊˎʴʶˌΣ ʰ˄ˍʽˋˍʹˊʾ˅ʶʽˌ ˉˊʰ˄˗˄Σ ʻʶ˃ʶ˂ʽ˗ˋʶʽˌ Χ

Ç ɲʽʰ˔ʶʾˊʽˋʹ ʶˊʴˇˍʰ˅ʾˇˎ

Ç ʆˇˉˇʴˊʰ˒ʽˁʱ

Ç ɲʽʰ˔ʶʾˊʽˋʹ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄ 
ˁʰʽ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ

ɲʽʰ˔ʶʾˊʽˋʹ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄Σ ˎʵˊˇ˂ˇʴʾʰΣ ˃ʶˍʰ˒ˇˊʷˌΣ 
ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΣ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˍˇˎ 
ʵˇ˃ʹ˃ʷ˄ˇˎ ˃ʶ ˍˇ ˒ˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Χ

ɳ˒ʰˊ˃ˇˋ˃ʷ˄ʹ ɴˊʶˎ˄ʰ

ʆʽ ˁʱ˄ʶʽ ˇ ˉˇ˂ʽˍʽˁˈˌ ˃ʹ˔ʰ˄ʽˁˈˌ



ζˁ ʰˍʰˋˁʶˎʱʸʶʽ˄ˁʰʽ ˔ʰʾˊʶʽ˄η

ɮΦ ʄˇˎˋˈˉˇˎ˂ˇˎΣ ˁʰʻʹʴʹˍʺ ɳΦɾΦʃˇ˂ˎˍʶ˔˄ʶʾˇˎΣ ɳˁʵˈˋʶʽˌ ʃʰˉʰʸʺˋʹ, 1966



ɮ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ ʰˋ˔ˇ˂ʺʻʹˁʰ





ɽʾ˃˄ʹ ʃ˂ʰˋˍʺˊʰΣ ɳʻ˄ʽˁˈ ʃʱˊˁˇ ʅ˔ˇʽ˄ʽʱ-ɾʰˊʰʻ˗˄ʰΣ ɲʾˁˍˎˇ ɮʶʽ˒ˈˊ˖˄ ɿʺˋ˖˄

2001-2008Φ ɳˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰ 



2002-2004Φ ʀʶ˄˗˄ʶˌ 700 ˁ ˂ʽ˄˗˄ ˋˍʹ˄ ʃˇ˂ˎˍʶ˔˄ʶʽˇˏˉˇ˂ʹ



2000-2006. ɲʽʵʰˁˍˇˊʽˁʺ ɲʽʰˍˊʽʲʺ



2006-2010Φ ɼˍʺˊʽˇ ɮʲʷˊ˖˒ https://youtu.be/Jh14L2TnZoc?si=PMk3XJUasgaZ7QEe

https://youtu.be/Jh14L2TnZoc?si=PMk3XJUasgaZ7QEe


2007-2017Φ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˃ʶ ˍʹ ʴʹ



2014-2017. ɳˁˉʰʽʵʶˎˍʽˁˈ-ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ 2018-2019
ɳˁˉʰʽʵʶˎˍʽˁˈ ˁ ʰʽ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ ˋˍˇ ɳˊʴʰˋˍʺˊʽˇ ʆʶ˔˄ʽˁ˗˄ ʇ˂ʽˁ˗˄ ˍʹˌ ʅ˔ˇ˂ʺˌ ɮˊ˔ʽˍʶˁˍˈ˄˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ˍˇˎ ɳΦɾΦʃΦʅɮɲɮʅ-ʃɳɮΥ 13̌  ˁʰʽ 14̌  ʶʲʵˇ˃ʰʵʽʰʾˇ ɳˊʴʰˋˍʺˊʽˇ 

ςʅʶ˃ʽ˄ʱˊʽˇ ζʊʇʅɹɼɶ ɲʁɾɶʅɶ ɼɮɹ ɳɿɮɽɽɮɼʆɹɼɶ 

ʃʄʁʅɳɱɱɹʅɶ ʆɶʅ ɮʃʁɼɮʆɮʅʆɮʅɶʅη ʀʶ˄˗˄ʰˌ 

ʅˍʱ˃ˇˎ ʅˍˇˏˊ˄ʰɯ˂˂ʹ ɾʶˊʽʱ ɰˈ˂ˇˎ

https://zenodo.org/records/3559849#.XmTcGKgzZnI
https://zenodo.org/records/3559849#.XmTcGKgzZnI


2017-2022Φ ɲʽʵʰˁˍˇˊʽˁʺ ɲʽʰˍˊʽʲʺ

https://orcid.org/0000-0003-0555-4021
https://scholar.google.com/citations?user=bnHDA8gAAAAJ&hl=en


2017-2025. ɳˁˉʰʽʵʶˎˍʽˁˈ-ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ 
ɳˁˍʾ˃ʹˋʹ ˁʽ˄ʵˏ˄ˇˎ ˉ˂ʹ˃˃ˏˊʰˌ                    

ʃˊˇʴˊʱ˃˃ʰˍʰ Marie {ƪƱƻŘƻǿǎƪŀ-Curie

ȺəˊŬɘŭŮɡŰɘəɧ əŬɘ ŮɟŮɡɜɖŰɘəɧ ɏɟɔɞ ůŰɖɜ Ɇɢɞɚɐ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ ȺɀɄ

ɄŬɟŬɚŮɘˊɧɛŮɜŬ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ, ɅɞɓɘɏɠȺɨɓɞɘŬ

https://zenodo.org/records/8207433


1ˇ˃ʷˊˇˌ 
ʁʽ ʰ˄ʱʴˁʶˌ



ʁʽ ʰ˄ʱʴˁʶˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370ς396. https://doi.org/10.1037/h0054346

ɮ˄ʱʴˁʶˌ ʶˉʽʲʾ˖ˋʹˌ

ɮ˄ʱʴˁʶˌ ʰˋ˒ʱ˂ʶʽʰˌ

ɮ˄ʺˁʶʽ˄

ɳˁˍʾ˃ʹˋʹ

ɮˎˍˈ -ˇ˂ˇˁ˂ʺˊ˖ˋʹ



ʁʽ ʰ˄ʱʴˁʶˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370ς396. https://doi.org/10.1037/h0054346

ɮ˄ʱʴˁʶˌ ʶˉʽʲʾ˖ˋʹˌ

ɮ˄ʱʴˁʶˌ ʰˋ˒ʱ˂ʶʽʰˌ

ɮ˄ʺˁʶʽ˄

ɳˁˍʾ˃ʹˋʹ

ɮˎˍˈ -ˇ˂ˇˁ˂ʺˊ˖ˋʹ



ʁʽ ʰ˄ʱʴˁʶˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370ς396. https://doi.org/10.1037/h0054346

ɮ˄ʱʴˁʶˌ ʶˉʽʲʾ˖ˋʹˌ

ɮ˄ʱʴˁʶˌ ʰˋ˒ʱ˂ʶʽʰˌ

ɮ˄ʺˁʶʽ˄

ɳˁˍʾ˃ʹˋʹ

ɮˎˍˈ -ˇ˂ˇˁ˂ʺˊ˖ˋʹ



ʁʽ ʰ˄ʱʴˁʶˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370ς396. https://doi.org/10.1037/h0054346

ɮ˄ʱʴˁʶˌ ʶˉʽʲʾ˖ˋʹˌ

ɮ˄ʱʴˁʶˌ ʰˋ˒ʱ˂ʶʽʰˌ

ɮ˄ʺˁʶʽ˄

ɳˁˍʾ˃ʹˋʹ

ɮˎˍˈ -ˇ˂ˇˁ˂ʺˊ˖ˋʹ



ʁʽ ʰ˄ʱʴˁʶˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ

ɮ˄ʱʴˁʶˌ ʶˉʽʲʾ˖ˋʹˌ

ɮ˄ʱʴˁʶˌ ʰˋ˒ʱ˂ʶʽʰˌ

ɮ˄ʺˁʶʽ˄

ɳˁˍʾ˃ʹˋʹ

ɮˎˍˈ -ˇ˂ˇˁ˂ʺˊ˖ˋʹ

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370ς396. https://doi.org/10.1037/h0054346



ʅˎ˂˂ˇʴʽˋ˃ˈˌ-ɳˉʰʴ˖ʴʺ (Deduction ςInduction) 

ɲʹ˃ʽˇˎˊʴʾʰ 
ɾˇ˄ˍʷ˂ˇˎ

ɳˉʰʴ˖ʴʽˁˈ 
ɾˇ˄ˍʷ˂ˇ

ʃʰˊʰˍʹˊʹ˃ʷ˄ʰ 
ʵʶʵˇ˃ʷ˄ʰ

ɮ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʵʶʵˇ˃ʷ˄ʰ

ʁ ɮˊʽˋˍˇˍʷ˂ʹˌ ό384-322 ̄ ΦʋΦύ ʵʾʵʰ˅ʶ ˈˍʽ ˁʱʻʶ ˉʶˉˇʾʻʹˋʹ ˉˊˇʷˊ˔ʶˍʰʽ ʶʾˍʶ ʰˉˈ ˋˎ˂˂ˇʴʽˋ˃ˈʶʾˍʶ ʰˉˈ ʶˉʰʴ˖ʴʺόɮ˄ʰ˂ˎˍʽˁʱ ʃˊˈˍʶˊʰΣ ɰʽʲ˂ʾˇ 2Σ ɼʶ˒ʰ˂ʰʾˇ 23)

ɶ ʰˉˇˊˊˇʺ ˍˇˎ
ˉˇˍʰ˃ˇˏ 

ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʰˉˈ 
ˍʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍʹ 

˂ʶˁʱ˄ʹ

ɴ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˈˍʽ ˈˍʰ˄ 
ʲˊʷ˔ʶʽ ˋˍʹ ˂ʶˁʱ˄ʹΣ ʹ 
ʰˉˇˊˊˇʺ ˍˇˎ ˉˇˍʰ˃ˇˏ 
ʰˎ˅ʱ˄ʶˍʰʽ

ɯˊʰΥ ˈˍʰ˄ ʲˊʷ˔ʶʽ ˋˍʹ ˂ʶˁʱ˄ʹ 
ʹ ʰˉˇˊˊˇʺ ˍˇˎ ˉˇˍʰ˃ˇˏ 
ʰˎ˅ʱ˄ʶˍʰʽ

ɯˊʰΥ ʹ ʰˉˇˊˊˇʺ 
ˍˇˎ ˉˇˍʰ˃ˇˏ 

ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ 
ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍʹ 

˂ʶˁʱ˄ʹ

ˁʰʽ ʰ˄ʱˉˇʵʰΧ

ʃˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ɶ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʽˋˍˇˊʾʰ 
ˉˊˇʹʴʺʻʹˁʶ ˍ˖˄ ʻʶ˖ˊʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄Σ ˇʽ ˇˉˇʾʶˌ  
ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˉˇ˂ˏ ʰˊʴˈˍʶˊʰ ˁʰʽ ʲʶ˂ˍʾ˖ˋʰ˄ ˍʽˌ ʰˊ˔ʰʾʶˌ 
ˍʶ˔˄ʽˁʷˌΦ

ʅˍʹ˄ ʰˊ˔ʺ ˇ ʱ˄ʻˊ˖ˉˇˌ ʷ˂ˎˋʶ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˃ʶ ʷˊʴʰΣ ˃ʶˍʱ 
ʲˊʺˁʶ ˍʹ˄ ʻʶ˖ˊʾʰ Φ



ʁʽ ʰˊ˔ʰʾˇʽ ɴ˂˂ʹ˄ʶˌ ʵʶ˄ ʰˉˇ˒ˇʾˍʹˋʰ˄ ʰˉˈ ˍˇ ɳΦɾΦʃˇ˂ˎˍʶ˔˄ʶʾˇ
ˁʽ ˈ˃˖ˌ ʷ˒ˍʽʰ˅ʰ˄ ˍˇ˄ ʃʰˊʻʶ˄˗˄ʰ

ɾˇ˂ˇ˄ˈˍʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ Ϥ200 ̝ ˊˈ˄ʽʰ ˇ 
ʱ˄ʻˊ˖ˉˇˌ ˁʰˍʱ˂ʰʲʶ ˈˍʽ ˔ˊʶʽʱʸʶˍʰʽ ˇ˅ˎʴˈ˄ˇ 
ʴʽʰ ˄ʰ ˎˉʱˊ˔ʶʽ ˒˖ˍʽʱΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍʹ˄ 
˒˖ˍʽʱ ʶˁʰˍˇ˄ˍʱʵʶˌ ˔ʽ˂ʽʱʵʶˌ ˔ˊˈ˄ʽʰ

ʃˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 



ʃˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˇʽ ˉˊ˗ˍˇʽ ˉˇ˂ʽˍʽˋ˃ˇʾ



ʇʵˊʰˎ˂ʽˁʱ ʷˊʴʰ ˋˍʰ ˈˊʽʰ ˍʹˌ ʽˋˍˇˊʾʰˌ

ɾʽ˄˖ʽˁˈˌ ʃˇ˂ʽˍʽˋ˃ˈˌ-ɼˊʺˍʹΦ 3000-1000 ̄ ΦʋΦ



ʇʵˊʰˎ˂ʽˁʱ ʷˊʴʰ ˋˍʰ ˈˊʽʰ ˍʹˌ ʽˋˍˇˊʾʰˌ
Qanat-ʃʶˊˋʾʰ Ϥ1000 ̄ ΦʋΦ

ʆo qanat ʶʾ˄ʰʽ ʷˊʴˇ ˇˊʽʸˈ˄ˍʽʰˌ ˎʵˊˇ˃ʱˋˍʶˎˋʹˌ ˍ˖˄ ˎˉˇʴʶʾ˖˄ ˄ʶˊ˗˄Φ 
ʃʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ˇˊʽʸˈ˄ˍʽʰ ˋʺˊʰʴʴʰ ˉˇˎ ˒ˍʱ˄ʶʽ ˋˍˇ˄ ˎʵˊˇ˒ˇˊʷʰ ˁʰʽ ˃ʽʰ ˋʶʽˊʱ 
ˁʰˍʰˁˈˊˎ˒˖˄ ˉʹʴʰʵʽ˗˄Φ ɶ ˁʰˍʰˋˁʶˎʺ ˍˇˎˌ ̝ ˊˇ˄ˇ˂ˇʴʶʾˍʰʽ ʰˉˈ ˍʹ˄ 1ʹ˔ʽ˂ʽʶˍʾʰ ˉΦʋΦ 
ˋˍʹ˄ ʃʶˊˋʾʰ. ʆˇ ˉʰ˂ʰʽˈˍʶˊˇ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊˇ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ɹˊʰ˄ʽˁʺ ˉˈ˂ʹ 
Gonabad ˁ ʰʽ ʶʾ˄ʰʽ ʰˁˈ˃ʹ ˋʶ ˂ʶʽˍˇˎˊʴʾʰΦ  ɳ˔ʶʽ ˃ʺˁˇˌ 45 km ˁ ʰʽ ˇˊʽˋ˃ʷ˄ʰ ʰˉˈ ˍʰ 
ˉʹʴʱʵʽʰ ˍˇˎ ʷ˔ˇˎ˄ ʲʱʻˇˌ 360 m. 

ʅˍʰʵʽʰˁʱ ʹ ˍʶ˔˄ˇ˂ˇʴʾʰ ʰˎˍʺ 
˃ʶˍʰ˒ʷˊʻʹˁʶ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ 
ˉˇ˂ʽˍʽˋ˃ˇˏˌ ˁʰʽ ʷʴʽ˄ʶ ʴ˄˖ˋˍʺ 
˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˇ˄ˈ˃ʰˍʰ 
ˈˉ˖ˌ karez (ɮ˒ʴʰ˄ʽˋˍʱ˄-
ʃʰˁʽˋˍʱ˄), kanerjing (ɼʾ˄ʰ), 
falaj (ɶɮɳ) ˁ ʰʽ 
foggara/fughara (ɰˈˊʶʽʰ 
ɮ˒ˊʽˁʺ). 



ɮʵˊʽʱ˄ʶʽˇ ˎʵˊʰʴ˖ʴʶʾˇ-ɮʻʺ˄ʰΣ 1ˇˌh ʽ˗˄ʰˌ ˃ΦʋΦ

ʇʵˊʰˎ˂ʽˁʱ ʷˊʴʰ ˋˍʹ˄ ʽˋˍˇˊʾʰ



ʇʵˊʰˎ˂ʽˁʱ ʷˊʴʰ ˋˍʹ˄ ʽˋˍˇˊʾʰ



ʇʵˊʰˎ˂ʽˁʱ ʷˊʴʰ ˋˍʹ˄ ʽˋˍˇˊʾʰ



ʃˎˊʰ˃ʾʵʶˌΣ ɮʾʴˎˉˍˇˌ Ϥ 3000 ̄ ΦʋΦ

ɼʰˍʰˋˁʶˎʷˌ ˋˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ



ɮʴʾʰ ʅˇ˒ʾʰ 532 ˃ ΦʋΦ-537 ˃ Φʋ. 

ʂˋʽˇˌ ɽˇˎˁʱˌ 11h ʽΦ ˃Φʋ.

Notre Dame de Paris1163-1350 ˃ Φʋ.

ɼʰˍʰˋˁʶˎʷˌ ˋˍˇˎˌ ˃ʷˋˇˎˌ ˔ˊˈ˄ˇˎˌ

ɹʰˉ˖˄ʽˁʺ ˉʰʴˈʵʰ 7ˇˌh ʽ˗˄ʰˌ ˃ΦʋΦ



ʁ ˍˊˇˏ˂ˇˌ ˍˇˎ Filippo Brunelleschi

ɼʰˍʰˋˁʶˎʷˌ ˋˍʹ˄ ɮ˄ʰʴʷ˄˄ʹˋʹ

Cattedrale di Santa Maria del Fiore 1436 ˃ ΦʋΦ



2ˇ˃ʷˊˇˌ 
ɶ ʶˉʽˋˍʺ˃ʹ ˍˇˎ ˉˇ˂ʽˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏ



ʃ˖ˌ ˒ˍʱˋʰ˃ʶ ˋˍˇˎˌ ˉˇ˂ʽˍʽˁˇˏˌ ˃ʹ˔ʰ˄ʽˁˇˏˌ
12-13 h ʽ˗˄ʰˌΦ  Ingenieur-Engineer. 
ɽʰˍʽ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹΥ ingenium (̄ ʰˊʰʴ˖ʴʽˁˈ ˉ˄ʶˏ˃ʰΣ ˉˇˎ 
˔ʰˊʰˁˍʹˊʾʸʶʽ ʱ˄ʻˊ˖ˉˇ ˃ʶ ʰ˄ˍʾ˂ʹ˕ʹΣ ˉ˂ˇˏˋʽˇ ˉ˄ʶˏ˃ʰˍˇˌύ  

ɾʷˋˇʽ ˔ˊˈ˄ˇʽ-ɮ˄ʰʴʷ˄˄ʹˋʹΦ Ingenieur. 
ʅˎ˄ʵʷʶˍʰʽ ˃ʶ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ 
ˋˍˊʰˍʽ˖ˍʽˁ˗˄ ˇ˔ˎˊ˖˃ʱˍ˖˄ ˁʰʽ ˍʹ˄ 
ˋˍˊʰˍʽ˖ˍʽˁʺ ˍʶ˔˄ˇ˂ˇʴʾʰ

1735. Johann Rudolph 
CŅǎŎƘ.  ɳʽˋʱʴʶʽ ˍˇ˄ ˈˊˇ 
ˋˍˊʰˍʽ˖ˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏ, 
Ingenieurkorps, 
Geniekoprs

1747. Ecole des ponts Ŝǘ ŎƘŀǳǎǎŞŜǎ 
ʅ˔ˇ˂ʺ ʴʶ˒ˎˊ˗˄ ˁʰʽ ˇʵ˗˄ 

1750. John Smeaton (1724-1792)
ʁ ˉˊ˗ˍˇˌ ˉˇ˂ʽˍʽˁˈˌ ˃ʹ˔ʰ˄ʽˁˈˌ

1794Φ ;ŎƻƭŜ tƻƭȅǘŜŎƘƴƛǉǳŜ

1837. ʅ˔ˇ˂ʶʾˇ ɰʽˇ˃ʹ˔ʰ˄ʽˁ˗˄ ʆʶ˔˄˗˄Φ 
ɼʰΩ̱ h́ ˔ʺ˄ ʵʱˋˁʰ˂ˇʽΥ ˋˍˊʰˍʽ˖ˍʽˁˇʾ 
˃ʹ˔ʰ˄ʽˁˇʾ ˍʹˌ ˋ˔ˇ˂ʺˌ ɳˎʶ˂ˉʾʵ˖˄
1914Φ ɳʻ˄ʽˁˈ ɾʶˍˋˈʲʽˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇ

1887. ʅ˔ˇ˂ʺ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄
Alma Mater. ɾʹˍʷˊʰςʆˊˇ˒ˈˌ ˍʹˌ ɳ˂˂ʹ˄ʽˁʺˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ
ʃˊ˗ˍˇʽ ˍʶˍʰˊˍˇʶˍʶʾˌ ˒ˇʽˍʹˍʷˌ ό1890)



ʆˇ ʶˉʱʴʴʶ˂˃ʰ ˍˇˎ ˉˇ˂ʽˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏ

ʊˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ Ҧ ɴˊʴʰ ʃˇ˂ʽˍʽˁˇˏ ɾʹ˔ʰ˄ʽˁˇˏ Ҧ ɲˇ˃ʹ˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄

ʆˇ ʶˉʱʴʴʶ˂˃ʰ ˍˇˎ ʃˇ˂ʽˍʽˁˇˏ ɾʹ˔ʰ˄ʽˁˇˏ ʰ˒ˇˊʱ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈΣ ˃ʶ˂ʷˍʹΣ ˁʰˍʰˋˁʶˎʺΣ ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰ  ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ 
ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˁʰʽ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍˇˎ ˒ˎˋʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ

ˇˊʻˇ˂ˇʴʽˋ˃ˈˌ-˃ʰʻʹ˃ʰˍʽˁʱ-ˋ˔ʷʵʽˇ-˒ˎˋʽˁʺ-˔ʹ˃ʶʾʰ-ʶ˃ˉʶʽˊʾʰ
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Mouse Rat        Rabbit    Human      Horse  Elephant
Cat        Cattle 
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