
ɠ ʎʑʉʀʅʎʒʋʍʗ ʐʖʉ ɾʑʉɻʅʆʡʉ ʎʐɻ ɥɻʃʂʈɻʐʅʆʗ 

ɻʌʝ ʐʂʉ ʀʌʋʔʙ ʐʂʏ ɭʌɻʐʚɻʏ ʈʘʔʍʅ ʐʅʏ ʈʘʍʀʏ ʈɻʏ 

ɫʋʒʚɻ ɤɻʈʌʍʋʌʋʞʇʋʑ
ɫɞɥɮɞȟ ɞʃʉʅʆʝ ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋ

14ʋ ɫʑʉʘɿʍʅʋ Ⱥɞʇʇʂʉʅʆʙ ɜʇʡʎʎɻ ʆɻʅ ɨʍʋʇʋɾʚɻȻ
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ɲʱ˄ʶʽʰ ɳ˂˂ʹ˄ʽˁʺˌ ɱ˂˗ˋˋʰˌ

Å̱ ˏˊʲʹĄ turbo

Åɹ Ąʁ yes

Å̀ ˉʷ˄ʵ˖-ˋˉˇ˄ʵʺĄ sponsor(EN), Spende(DE)

Å̄ ʰ ˋʽˌĄ pause (EN), Pause (DE)

Åˁ ʶˊʱˍʽˇ˄Ą carat 

Åˁˎ˄ʷ˖(˃ʶ˂˂.ˁ ˋ=̟ ˒ ʽ˂˗ύĄ kiss(EN), kǸssen(DE)

Ådis (˂ʰˍΦύʵˎ+̩ ˋˍʺˊĄ disaster

Åɾʷ˄ˍ˖ˊό˒ʾ˂ˇˌ ˍˇˎ ʁʵˎˋˋʷʰ ˁʰʽ ˋˏ˃ʲˇˎ˂ˇˌ ˍˇˎ ʆʹ˂ʷ˃ʰ˔ˇˎύ Ąmentor

ʃɶɱɳʅ

Åhttps://www.alfavita.gr/ekpaideysi/430763_10-ellinikes-lexeis-poy-kanoyn-
megali-diethni-kariera-kai-den-gnorizoyme

ÅOxford English-DǊŜŜƪ [ŜŀǊƴŜǊΩǎ 5ƛŎǘƛƻƴŀǊȅ

ÅH.G. Liddell & R. Scott, ɽʶ˅ʽˁˈ˄ˍʹˌ ɮˊ˔ʰʾʰˌ ɳ˂˂ʹ˄ʽˁʺˌ ɱ˂˗ˋˋʰˌ

Åɽʶ˅ʽˁˈ ɱʶˊ˃ʰ˄ʽˁʺˌ ɱ˂˗ˋˋʰˌ 



ʆʰ ɾʰʻʹ˃ʰˍʽˁʱ

ʆh  ɾʰʻʹ˃ʰˍʽˁʱʶʾ˄ʰʽ ʹ ʰ˒ʹˊʹ˃ʷ˄ʹ ʶˉʽˋˍʺ˃ʹ ˍ˖˄ ʰˊʽʻ˃˗˄Σ ˍʹˌ 
ˉˇˋˈˍʹˍʰˌ ˁʰʽ ˍˇˎ ˔˗ˊˇˎΣ ʶʾˍʶ ˖ˌ ʰ˒ʹˊʹ˃ʷ˄ʶˌ ʷ˄˄ˇʽʶˌ 

ʶʾˍʶ ˖ˌ ʶ˒ʰˊ˃ˇˋ˃ʷ˄ʶˌ ˋʶ ʱ˂˂ʶˌ ʶˉʽˋˍʺ˃ʶˌ 
ˈˉ˖ˌ ʹ ʊˎˋʽˁʺ ˁʰʽ ˇʽ ʶˉʽˋˍʺ˃ʶˌ ˍˇˎ ˃ʹ˔ʰ˄ʽˁˇˏ.

Oxford Living Dictionaries



άPeople who wish to analyze nature 
without using mathematics must settle for 

a reduced understanding.έ

Richard P. Feynman

ɳˁʶʾ˄ˇʽ ˉˇˎ ʶˉʽ˔ʶʽˊˇˏ˄ ˄ʰ ˃ʁ˂ʶˍʺˋˇˎ˄ ˍʹ ʊˏˋʹ ˔˖ˊʾˌ ɾʰʻʹ˃ʰˍʽˁʱΣ ʻʰ 
ˉˊʷˉʶʽ ˄ʰ ʰˊˁʶˋˍˇˏ˄ ˋʶ ˃ʽʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˁʰˍʰ˄ˈʹˋʹΦ



ɾʰʻʹ˃ʰˍʽˁʱˁʰʽ ɱ˂˗ˋˋʰ

ʆʰ ɾʰʻʹ˃ʰˍʽˁʱˁʰʽ ʹ ɱ˂˗ˋˋʰʰˉˇˍʶ˂ˇˏ˄ ˍˇˎˌ ʵˏˇ 
ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ ˉˎ˂˗˄ʶˌ ˍʹˌ ʃʰʽʵʶʾʰˌ:

ʆʰ ɾʰʻʹ˃ʰˍʽˁʱ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˁˇʽ˄ʺ˂ˇʴʽˁʺΣʶ˅ʰˋˁˇˏ˄ ˍʹ˄ 
ˁˊʽˍʽˁʺ ˋˁʷ˕ʹˁʰʽ ˇ˅ˏ˄ˇˎ˄ ˍʹ˄ ʶˎ˒ˎʾʰ. 

ɶ ɱ˂˗ˋˋʰ ʶ˅ʰˋˁʶʾ ˍʹ˄ ˇˊʻʺ ˁʰʽ ʶˏˋˍˇ˔ʹʵʽʰˍˏˉ˖ˋʹ ˍʹˌ 
ˋˁʷ˕ʹˌ˃ʶ ̄˂ʹˊˈˍʹˍʰ.

ɼʰʽ ˍʰ ʵˏˇ ˃ʰʸʾ ʶ˅ʰˋˁˇˏ˄ ˍʹ ʵʽʰˍˏˉ˖ˋʹ ˃ʶ ˋʰ˒ʺ˄ʶʽʰΣ 
˂ʽˍˈˍʹˍʰ ˁʰʽ ˁˇ˃˕ˈˍʹˍʰ.



ɶ ɳ˂˂ʹ˄ʽˁʺ ʵʰ˄ʶʾʸʶʽ ˃ʰʻʹ˃ʰˍʽˁʺ ˇˊˇ˂ˇʴʾʰ

Geometry Stereometry Trigonometry Astronomy

Geodesics Analogy Dichotomy

Homeothety Dihedral Dodecahedral

Theory Logic Dilemma Paradox 

Homomorphism Isomorphism Duality

Mathematics

Topology Deformation Homeomorphism Isotopy

Analysis Holomorphic 
Differential

Dynamics Graph

ʃ˂ʶ˅ʾʵʰ= braid (EN) = Zopf(DE) =ʸ˗˒ˇˌ



ɀŬɑŬɜŭɟɞɘ

ʁʽ ʰˉʰˊ˔ʷˌ ˍ˖˄ ɾʰʻʹ˃ʰˍʽˁ˗˄



Alberti: ConstruzioneLegittima

Leonardo

ʃˊˇˇˉˍʽˁʺ -ɱʶ˖˃ʶˍˊʾʰ



ʆʰ ɾʰʻʹ˃ʰˍʽˁʱ ˍˇˎ ʃʰˊʻʶ˄˗˄ʰ όппуκт ˉΦʋΦ -пооκн ˉΦʋΦύ



ʆʰ ɾʰʻʹ˃ʰˍʽˁʱ ˋˍʹ˄ ɮˊ˔ʰʽˈˍʹˍʰ
ɱʶ˖˃ʷˍˊʶˌ-
ɾʰʻʹ˃ʰˍʽˁˇʾ-
ʊʽ˂ˈˋˇ˒ˇʽ-ɮˋˍˊˇ˄ˈ˃ˇʽ

Åɸʰ˂ʺˌ
Åɹˉˉʾʰˌ ˇ ɶ˂ʶʾˇˌ
Åʃˎʻʰʴˈˊʰˌ
Åɮ˄ʰ˅ʰʴˈˊʰˌ
Åɹˉˉˇˁˊʱˍʹˌ ˇ ʋʾˇˌ
Åɸʶˈʵ˖ˊˇˌ ɼˎˊʹ˄ʰʾˇˌ
Åʃ˂ʱˍ˖˄ʰˌ
Åɽʶ˖ʵʱ˃ʰˌˇ ɸʱˋʽˇˌ
Åɮˊ˔ˏˍʰˌ ʆʰˊʰ˄ˍʾ˄ˇˌ
Åɿʶˇˁ˂ʶʾʵʹˌ
Åɳˏʵˇ˅ˇˌ
Åɸʶʰʾˍʹˍˇˌ ɮʻʹ˄ʰʾˇˌ
Åɳˎˁ˂ʶʾʵʹˌ
Åɮˊ˔ʽ˃ʺʵʹˌ
Åɮˉˇ˂˂˗˄ʽˇˌ
Åʃˊ˖ˍʰʴˈˊʰˌ
Åɮˊʽˋˍˇˍʷ˂ʹˌ
Åɮˊʾˋˍʰˊ˔ˇˌ 
Åɲʽˈ˒ʰ˄ˍˇˌ
Åɵʺ˄˖˄ ˇ ɳ˂ʶʱˍʹˌΧ

ʅ˔ˇ˂ʷˌ

Åɶ ɹ˖˄ʽˁʺ ˍˇˎ ɸʰ˂ˇˏ

Åɶ ʃˎʻʰʴˈˊʶʽˇˌ ˋˍˇ˄ ɼˊˈˍ˖˄ʰ 

(Cotrone˃ʷ˔ˊʽ ˍˇ мфнуύ

Åɶ ɮˁʰʵʹ˃ʾʰ ʃ˂ʱˍ˖˄ˇˌ (оус ˉΦʋ.)

Åɶ ɳ˂ʶˏʻʶˊʹ ʅ˔ˇ˂ʺ ˍ˖˄ ɮʻʹ˄˗˄ 
ό˃ʰʻʹ˃ʰˍʽˁˇʾ ˁʰʽ ˋˇ˒ʽˋˍʷˌ ˍˇˎ рˇ-ˎ4ˇˎ̄ ΦʋΦ 
ʰʽΦ ˉˇˎ ʵʶ˄ ʰ˄ʺˁʰ˄ ˋʶ ˁʱˉˇʽʰ ˋ˔ˇ˂ʺύ

Åɶ ɳ˂ʶʰˍʽˁʺ ˍˇˎ ɵʺ˄˖˄ˇˌ

Åɶ ʅ˔ˇ˂ʺ ˋˍʹ˄ ɼˏʸʽˁˇ

Åʆˇ ɽˏˁʶʽˇ ˍˇˎ ɮˊʽˋˍˇˍʷ˂ˇˎˌ

Åɶ ɮ˂ʶ˅ʰ˄ʵˊʽ˄ʺ ʅ˔ˇ˂ʺ

ʃʶˊʾˇʵˇʽ

Åɼ˂ʰˋʽˁˇʾ ˔ˊˈ˄ˇʽ
(1ʹˉʶˊʾˇʵˇˌ:ʰˊ˔ʷˌ сˇˎ̄ ΦʋΦ ʰʽΦ ς
прл ˉΦʋΦ ˈ˔ʽ ˃ˏʻˇʽ ˁʰʽ ˃ˎˋˍʺˊʽʰΣ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˒ˎˋʽˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ 
˃ʶ ˍˇ ˄ˇˎύΦ 
(2ʹˉʶˊʾˇʵˇˌ:˃ʷˋʰ рˇˎ̄ ΦʋΦ ʰʽΦ ς
386 ̄ ΦʋΦ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˁˊʾˋʹˌΣ 
ˋˁʷ˕ʹ ˉʱ˄˖ ˍʰ о ˃ʶʴʱ˂ʰ 
ʴʶ˖˃ʶˍˊʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰύΦ 
(3ʹˉʶˊʾˇʵˇˌ:оус ˉΦʋΦ - 323 ̄ Φʋ., 
ˇˊʽˋˍʽˁˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ʲʱˋʶʽˌ ˍʹˌ 
˃ʰʻʹ˃ʰˍʽˁʺˌ ˋˁʷ˕ʹˌύΦ 

Åɮ˂ʶ˅ʰ˄ʵˊʽ˄ˇʾ ˔ˊˈ˄ˇʽ
(4ʹˉʶˊʾˇʵˇˌ: 323 ̄ Φʋ. - 30 ̄ ΦʋΦΣ 
ˉʶˊʾˇʵˇˌ ˖ˊʽ˃ˈˍʹˍʰˌ ˁʰʽ ˃ʷʴʽˋˍʹˌ 
ʰˁ˃ʺˌύΦ 
(5ʹˉʶˊʾˇʵˇˌ: 30 ̄ Φʋ. ςррл ˃ΦʋΦΣ 
ʰˉʰˊ˔ʷˌ ɯ˂ʴʶʲˊʰˌΣ ʶ˃˒ʱ˄ʽˋʹ 
ʶ˅ʹʴʹˍ˗˄ ˁ˂ʰˋʽˁ˗˄ ˃ʰʻʹ˃ʰˍʽˁ˗˄ 
ˁʶʽ˃ʷ˄˖˄ύΦ 



ɳ˂˂ʹ˄ʾʵʶˌ ˃ʰʻʹ˃ʰˍʽˁˇʾ ˋˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ

Åʁ ˃ʰʻʹ˃ʰˍʽˁˈˌ-ʶˊʶˎ˄ʹˍʺˌ ɳˎʱʴʴʶ˂ˇˌ ʅˉʰ˄ʵʱʴˇˌʶ˄ˍˈˉʽˋʶ 40 
ʴˎ˄ʰʾˁʶˌ ˃ʰʻʹ˃ʰˍʽˁˇˏˌ ʰˉˈ ˍˇ˄ 10̌  ʰʽΦ ˉΦʋΦ ʷ˖ˌ ˍˇ˄ 5ˇ ʰʽΦ ˃ΦʋΦ 
ɾʷ˔ˊʽ ˍˇ 2013 ̋ ˍʰ˄ ʶˎˊʷ˖ˌ ʴ˄˖ˋˍʺ ˃ˈ˄ˇ˄ ʹ ʇˉʰˍʾʰΦ

Åɮˎˍʷˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ 
ˁˈˋ˃ˇˎΦ ʁʽ ̄ʁˊʽˋˋˈˍʶˊʶˌ ʶʾ˔ʰ˄ ˃ˈˊ˒˖ˋʹ ˉʷˊʰ˄ ˍʹˌ ʲʰˋʽˁʺˌΦ 
ɳ˂ʱ˔ʽˋˍʶˌ ʺˍʰ˄ ˉʰ˄ˍˊʶ˃ʷ˄ʶˌ ˁʰʽ ʶʾ˔ʰ˄ ˉʰʽʵʽʱ. 

Åʃɶɱɶ: ɳˎʱʴʴʶ˂ˇˌ ʅˉʰ˄ʵʱʴˇˌΣ ζ808 ɻ ʽʰˁʶˁˊʽ˃ʷ˄ʶˌ ʴˎ˄ʰʾˁʶˌ ˍʹˌ ɮˊ˔ʰʾʰˌ 
ɳ˂˂ʱʵˇˌηΣ 2013, ɳˁʵˈˋʶʽˌ ɮʾʻˊʰ.



ɳ˂˂ʹ˄ʾʵʶˌ ˃ʰʻʹ˃ʰˍʽˁˇʾ ˋˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ

ʁ ʃˎʻʰʴˈˊʰˌ ʷˁʰ˄ʶ ʵʶˁˍʷˌ ʴˎ˄ʰʾˁʶˌ ˋˍʹ ˋ˔ˇ˂ʺ ˍˇˎ:

ʂ˔ʽ ˈ˃˖ˌ ˁʰʽ ʹ ɮˁʰʵʹ˃ʾʰ ˍˇˎ ʃ˂ʱˍ˖˄ʰΣ ˈˉˇˎ ˁʱˉˇʽʶˌ 
˒ˇʾˍʹˋʰ˄ ˄ˍˎ˃ʷ˄ʶˌ ˖ˌ ʱ˄ʵˊʶˌΦ 



ɳ˂˂ʹ˄ʾʵʶˌ ˃ʰʻʹ˃ʰˍʽˁˇʾ ˋˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ

ʂ˂ʶˌ ʷ˃ʶʽ˄ʰ˄ ˋˍʹ˄ ʰ˒ʱ˄ʶʽʰΦ ɱʽʰˍʾΤ 

ɼʰˍʱ ʷ˄ʰ ˂ˈʴˇΣ ʹ ˋˍʱˋʹ ˍ˖˄ ʰˊ˔ʰʾ˖˄ ˁˇʽ˄˖˄ʽ˗˄ ˉˊˇˌ ζˍʰˌ 
ˉʶˉʰʽʵʶˎ˃ʷ˄ʰˌʴˎ˄ʰʾˁʰˌηΣ̄ˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰ˄ ˖ˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌΣ 
ʵʽʶ˒ʻʰˊ˃ʷ˄ʶˌΣ ˉʶˊʾʶˊʴʶˌ ˉˇˎ ˅ʷ˒ʶˎʴʰ˄ ʰˉˈ ˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ 
ʶʽˁˈ˄ʰ ˍʹˌ ˄ˇʽˁˇˁˎˊʱˌΣ ˋˎʸˏʴˇˎ ˁʰʽ ˃ʹˍʷˊʰˌΣ ʴʽʰ ˍʽˌ ˇˉˇʾʶˌ 
ʰˉʰʽˍˇˏ˄ˍʰ˄ ʱ˂˂ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΦ 

ɼʰˍʱ ʷ˄ʰ˄ ʱ˂˂ˇ ˂ˈʴˇΣ ʶˎʻˏ˄ʶˍʰʽ ʹ ˁʰˍʰˋˍˊˇ˒ʺ ʵʽʰ˒ˈˊ˖˄ ʽˋˍˇˊʽˁ˗˄ 
˃ʰˊˍˎˊʽ˗˄ ˃ʶ ̀́˃ʰ˄ˍʽˁˈˍʶˊʹ ˍʹ˄ ˁʰˍʰˋˍˊˇ˒ʺ ˍʹˌ ʲʽʲ˂ʽˇʻʺˁʹˌ ˍʹˌ 
ɮ˂ʶ˅ʱ˄ʵˊʶʽʰˌΦ 

ɼʰʽ ˋʺ˃ʶˊʰ ʰˁˈ˃ʰ ˉʽˇ ʶˏˁˇ˂ʰ ʵʾ˄ˇ˄ˍʰʽ ʶˏˋʹ˃ʰ ˁʰʽ ˍʽ˃ʷˌ ˋʶ ʱ˄ʵˊʶˌΦ

ɶ ʷˊʶˎ˄ʰ ˋˎ˄ʶ˔ʾʸʶˍʰʽΣ ʶʽʵʽˁʱ ˋʶ ʰˊʰʲʽˁʱ ˔ʶʽˊˈʴˊʰ˒ʰ ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ 
ʵʽʰˋ˗ˋʶʽ ˋʶ ˃ʶˍʱ˒ˊʰˋʹ ʰˊ˔ʰʾʰ ʶ˂˂ʹ˄ʽˁʱ ʷˊʴʰ ˉˇˎ ˁʱʹˁʰ˄ ˃ʰʸʾ ˃ʶ ˍʹ 
ɰʽʲ˂ʽˇʻʺˁʹ ˍʹˌ ɮ˂ʶ˅ʱ˄ʵˊʶʽʰˌΦ 



ɮʾʻˊʰ(10̌ ς̩9ˇ̩ʰʽΦ Φ̄ʋΦύ

Åɼˈˊʹ̱̌ ˎ̡h ˋʽ˂ʽʱˍʹʆ̩ˊˇʽʸʺ˄ʰˌ,ʃʽˍʻʷʰ,ˁʰʽ˃́ ˍʷˊʰˍˇɸˎʹˋʷʰ.

Åɹ̫ ˊʶʽʰˍ˖˄h̄ ʰˊ˔˗˄ˍʹˌ̄˂ ʷˇ˄ʶʴˁʶ˒ʰ˂ʽˁʺˌʶˉʽˋˍʺ˃ʹˌ.

Åɲʾʵʰˋˁʶˋˍʹʆ˄ˊˇʽʸʺ˄ʰ: ɽˇʴʽˋˍʽˁʺΣʴˊʰ˒ʺʰˊʽʻ˃˗˄Σˋˎˋˍʺ˃ʰˍʰ
ʰˊʾʻ˃ʹˋʹˌΣ˔ˊʺˋʹʱʲʰˁʰˁhɮ̔ˊʽʻ˃ʹˍʽˁʺΣ˃ʶ̱ ʹ˄̄ˇ˂ˏˉ˂ˇˁʹ
˃ʷʻˇʵˇΣʶ˒ˈˋˇ˄ʵʶ˄ˎ ˉʺˊ˔ʶˍˇ˃ ʹʵʷ˄Χ ˁʰʽ̌ʽh ˊʽʻ˃ˇʾ
ˋˎ˃ʲˇ˂ʾʸˇ˄ˍʰ˄ˉˇ˂ˏˉ˂ˇˁʰΣʰ˒ˇˏ̱hˋˏ˃ʲˇ˂ʱˍˇˎˌh̄ʰʽˍˇˏˋʰ˄
ˉˇ˂˂ʷˌʶˉʰ˄ʰ˂ʺ˕ʶʽˌ(ɼˊʹˍˇ˃ˎˁʹ˄ʰʿˁˈˋˏˋˍʹ˃ʰʰˊʾʻ˃ʹˋʹˌ).



ʃˇ˂ˎʴ˄˗ˍʹ(7ˇ -̩ 6ˇˌ̄ ΦʋΦ ʰ.̔) 

Åʁ ʽˋˍˇˊʽˁˈˌ ɽˈʲ˖˄ˇ ɮˊʴʶʾˇˌˍʹ˄ ʰ˄ʰ˒ʷˊʶʽ ˖ˌ ˋˏ˄ˍˊˇ˒ˇ ˁʰʽ 
˃ʰʻʺˍˊʽʰ ˍˇˎ ɸʰ˂ˇˏ.

Åɱ˄˗ˋˍˊʽʰ ˉˇ˂˂˗˄ ʴʶ˖˃ʶˍˊʽˁ˗˄ ʻʶ˖ˊʹ˃ʱˍ˖˄Σ ˂ʷʴʶˍʰʽ ό˃ʰˊˍˎˊʾʰ 
ɰʽˍˊˇˎʲʾˇˎύΣ ˉ˖ˌ ˁʰʽ ʰˎˍʺ ˋˎ˄ˍʷ˂ʶˋʶ ˋˍʹ˄ ʰˉ˂ˇˏˋˍʶˎˋʹ ˍ˖˄ 
ʰˊʽʻ˃ʹˍʽˁ˗˄ ˋˎ˃ʲˈ˂˖˄ ˃ʶ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍʹˌ ʰˊ˔ʺˌ ˍʹˌ 
ʰˁˊˇ˒˖˄ʾʰˌΣ ʵʹ˂ʰʵʺ ˃ʶ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ʰ˂˒ʰʲʹˍʽˁ˗˄ ʴˊʰ˃˃ʱˍ˖˄ 
ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏˋʰ˄ ˍˇ ˁʰʻʷ˄ʰ ˋʶ ˍˇ ˁʰʻʷ˄ʰ ˋˍˇ ʰˊ˔ʽˁˈ ʴˊʱ˃˃ʰ 
ˍˇˎ ˇ˄ˈ˃ʰˍˇˌ ˍˇˎ ʰˊʽʻ˃ˇˏΦ ɴˍˋʽ ˍˇ ɲ ʰˊ˔ʽˁˈ ˍˇˎ ɲɳɼɮΣ 
ˉʰˊʽˋˍʱ˄ʶʽ ˍˇ˄ ʰˊʽʻ˃ˈ 10Φ ʆˇ ʋΣ ʰˊ˔ʽˁˈ ˍˇˎ ʋɹɽɹɮ ˉʰˊʽˋˍʱ˄ʶʽ ˍˇ˄ 
ʰˊʽʻ˃ˈ 1000 ˁ ˇˁ 

Åɼʰˍʱ ˍˇ˄ ɰʽˍˊˇˏʲʽˇ ʹ ʃˇ˂ˎʴ˄˗ˍʹʵʽʶˍˏˉ˖ˋʶˁʰʽ ʰˉʷʵʶʽ˅ʶ ˉˊ˗ˍʹ 
ˍʹ˄ ˉˊˈˍʰˋʹ άɳɿ ɼʇɼɽʍ ɶ ɳɿ ʆʍ ɶɾɹɼʇɼɽɹʍ ɱʍɿɹɮ ʁʄɸɶ 
ɳʅʆɹɿέ.



ɸʶ˃ʽˋˍˈˁ˂ʶʽʰ(6ˇˌ̄ ΦʋΦ ʰ.̔) 

Åɹʷˊʶʽʰ ˍ˖˄ ɲʶ˂˒˗˄

Åɲʾ ʵʰˋˁʶ ɾʰʻʹ˃ʰˍʽˁʱ ˋʶ ̍̀ˇˎˌ ʰˉˈ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ˍ˖˄ ɲʶ˂˒˗˄ 
ʶʾ˔ʰ˄ ʷ˒ʶˋʹ ώɮˊʽˋˍˈ˅ʶ˄ˇˌΣ ˒ʽ˂ˈˋˇ˒ˇˌ пˇˌ̄ Φʋ. h ʽΦϐ 

Åɲʾʵʰ˅ʶ ˍˇ˄ ʃˎʻʰʴˈˊʰ ɮˊʽʻ˃ˇˋˇ˒ʾʰ, ɱʶ˖˃ʶˍˊʾʰ ˁʰʽ ɶʻʽˁʺΦ

Åʁ ˃ˏʻˇˌ ʰ˄ʰ˒ʷˊʶʽ ˈˍʽ ʹ ɸʶ˃ʽˋˍˈˁ˂ʶʽʰʶʾ˔ʶ ʵʽʰˁˇˋ˃ʺˋʶʽ ˍˇ˄ 
ʲ˖˃ˈ ˍˇˎ ɮˉˈ˂˂˖˄ˇˌ ˃ʶ ʴʶ˖˃ʶˍˊʽˁʱ ˋ˔ʺ˃ʰˍʰΦ

Åɼʰˍʱ ˍˇ˄ ɮˊʽˋˍˈ˅ʶ˄ˇΣˇ ʃˎʻʰʴˈˊʰˌ ʻʰˏ˃ʰʸʶ ˍʽˌ ʴ˄˗ˋʶʽˌ ˁʰʽ ˍʹ˄ 
ˋˇ˒ʾʰ ˍʹΣ̩ ʴʶʴˇ˄ˈˌ ˉˇˎ ˍˇ˄ ˗ʻʹˋʶ ˄ʰ ʵʷ˔ʶˍʰʽ ʰˊʴˈˍʶˊʰ ˋˍʹ 
ʅ˔ˇ˂ʺ ˍˇˎ ʴˎ˄ʰʾˁʶˌΦ



ɸʶʰ˄˗ (6ˇˌ̄ ΦʋΦ ʰ.̔) 

Åɶɸʶʰ˄˗h̄ ˈ̱ˇɼ˄ˊˈˍ˖˄ʰΣˁˈˊʹ̱̌ ˎɹ̔ ʰˍˊˇˏɰˊˇ˄ˍʾ˄ˇˎ, ʺˍʰ˄

˃ʰʻʺˍˊʽʰˁʰʽ̫˄ ʻʶˊ˃ʹˇˉʰʵˈˌˍˇʃˎˎʻʰʴˈˊʰ. ʆˇ˄̄h ˄ˍˊʶˏˍʹˁʶ

ˋˍʹ˄ʅʱ˃ˇ˃ʁ36˔ˊˈ˄ʽʰʵʽʰ˒ˇˊʱʹ˂ʽˁʾʰˌ.

Åɲʾʵʰ˅ʶˋˍʽˌˉˎʻʰʴˈˊʶʽʶˌˋ˔ˇ˂ʷˌˍʹʅ̩ʱ˃ˇˎˁʰʽ̱̌ ɼˎˊˈˍ˖˄ˇˌ.

Åɸʶ˖ˊʶʾˍʰʽʹ˕ˎ˔ʺ̱ʹˌ̒ʶ˖ˊʾʰˌˍ˖˄hˊʽʻ˃˗˄, ˉˇˎ̫ˉʰʽ˅ʰ˄

ˁˎˊʽʰˊ˔ʽˁˈˁʰʽˁh ʾˊʽˇˊˈ˂ˇ̱̀ ʹ˄̄ˎ ʻʰʴˈˊʶʽʰʵʽʵʰˋˁʰ˂ʾʰ. ʅˍʹ˄

ʾʵʽʰʰˉˇʵʾʵʶˍʰʽʹˉˎʻʰʴˈˊʶʽʰʱˉˇ˕ʹ̱́ά̩ʋˊˎˋʺˌʆˇ˃ʺˌέ. ʆʹˌ

ʰˉˇʵʾʵˇ˄ˍʰʽʰˁˈ˃ʰʵʽʱ˒ˇˊʶˌˁˇˋ˃ˇ˂ˇʴʽˁʷˌʻʶ˖ˊʾʶˌ.



ɸʶʰ˄˗ όˋˎ˄ʷ˔ʶʽʰύ 

Åɴˊʴʰ: ʃˎʻʰʴˈˊʶʽʰɮˉˇ˒ʻʷʴ˃ʰˍʰ, ʃˎʻʰʴˈˊˇˎɰʾˇˌ, ʃʶˊʾ

ɳˎˋʶʲʶʾʰˌ,ʃʶˊʾAˊʶˍʺˌ,ʊʽ˂ˇˋˇ˒ʽˁʱʅ˔ˈ˂ʽʰ

Åʃˊʰʴ˃ʰˍʶʾʶˌ: ɼˇˋ˃ˇ˂ˇʴʾʰ, ɶʻʶ˖ˊʾʰˍʹˌ̝́ ˎˋʺˌˍˇ˃ʺˌ, ɲˈ˃ʹˋʹ

ˍˇˎ̀ˏ ˃ˉʰ˄ˍˇˌˁʰʃ̔ʶˊʾʰˊʽʻ˃˗˄

Åɾʶˍʱ̱̌ ˄̒ɦ ˄ʰˍˇˍˇʃˎˎʻʰʴˈˊʰΣˍˇ˄ɻ̔ ʰʵʷ˔ʻʹˁʶ˖ˌʁ ˉʽˁʶ˒ʰ˂ʺˌ

ˍʹˌɻ̔ ʰˋˁˇˊˉʽˋ˃ʷ˄ʹˌˉ˂ʷˇ˄ˁˇʽ˄ˈˍʹˍʰˌ. ɾʶ̱ ʹ˄̡̌ ʺʻʶʽʰˍ˖˄

ʻˎʴʰˍʷˊ˖˄ˍʹ(̩ɲʰ˃ˇˏˌ, ɾˎʾʰˌ̋ɾˎˊʾʰˌˁʰɮ̔ˊʽʴ˄˗ˍʹˌ)

ʵʽʷʵ˖ˋʶˍˇʁˉʽˋˍʹ˃ˇ˄ʽˁˈˁʰʽ˒̔ ˂ˇˋˇ˒ʽˁˈˉˎʻʰʴˈˊʶʽˇˋˏˋˍʹ˃ʰ

ˋʶ̍˂ʹ̱́ ɳ˄˂˂ʱʵʰˁʰʽ̱́ ɮ˄ʾʴˎˉˍˇ.

Åʁɹʱ˃ʲ˂ʽ˔ˇˌˍʹ˄˃˄ ʹ˃ˇ˄ʶˏʶʽ˖ Ψ̩˃ʰʻʹ˃ʰˍʽˁˈ˄ʱ˅ʽʰ˄˃˄ʺ˃ʹˌˁʰˍʱ

ˉʰʽʵʶʾʰ˄Ω.



ʃʇɸɮɱʁʄɳɹɳʅ ɱʇɿɮɹɼɳʅ
(~ 6̌ ς̩5ˇˌ̄ Φʋ. h ʽΦύ

ʁ ɹʱ˃ʲ˂ʽ˔ˇˌ ˋˍˇ ʷˊʴˇ ˍˇˎ άʃɳʄɹ ʆʁʇ ʃʇɸɮɱʁʄɹɼʁʇ ɰɹʁʇέ ɻ̔ ʷˋ˖ˋʶ 
ˍʰ ˇ˄ˈ˃ʰˍʰ 17 ̄ ˎʻʰʴˇˊʶʾ˖˄ ʴˎ˄ʰʽˁ˗˄ ˉˇˎ ʺˍʰ˄ ʴ˄˗ˋˍˊʽʶˌ ˍʹˌ 
ˉˎʻʰʴˈˊʶʽʰˌ ˒ʽ˂ˇˋˇ˒ʾʰˌ ˁʰʽ ˍ˖˄ ˉˎʻʰʴˇˊʶʾ˖˄ ˃ʰʻʹ˃ʰˍʽˁ˗˄Φ



ʃʶˊʽˁˍʽˈ˄ʹ(5ˇ ς̩4ˇˌ̄ ΦʋΦ ʰʽΦύ

Åʃˎʻʰʴˈˊʶʽʰ ˒ʽ˂ˈˋˇ˒ˇˌΣ ˋˎʴʴˊʰ˒ʷʰˌ ˁʰʽ ˃ʰʻʹ˃ʰˍʽˁˈˌ.

Åʃʶˊʾ ˍʹˌ ʰˊ˃ˇ˄ʾʰˌ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄.

Åɲʽʱ˒ˇˊʶˌ ˉʹʴʷˌ ˍʹ˄ ˍʰˎˍʾʸˇˎ˄ ˃ʶ ˍʹ˄ ʃʶˊʽˁˍʽˈ˄ʹˍʹ˄ ˃ʹˍʷˊʰ ˍˇˎ 
ʃ˂ʱˍ˖˄ˇˌ ˁʰʽ ˁˈˊʹ ˍˇˎ ɼˊʽˍʾˇˎ. 

Åʁ ˃ʰʻʹ˃ʰˍʽˁˈˌ ʃ˂ʱˍ˖˄Σ ˈˉ˖ˌ ˁʰʽ ˇ ˒ʽ˂ˈˋˇ˒ˇˌ ʃ˂ʱˍ˖˄Σ ˇ˒ʶʾ˂ʶʽ 
ˍʹ˄ ˉˊ˗ˍʹ ʴ˄˖ˊʽ˃ʾʰ ˍˇˎ ˃ʶ ˍʰ ˃ʰʻʹ˃ʰˍʽˁʱ ˁʰʽ ˍʹ˄ ˒ʽ˂ˇˋˇ˒ʾʰ ˋˍʹ˄ 
ʃʶˊʽˁˍʽˈ˄ʹ. 

Åɲʶ˄ ʰ˄ʰ˒ʷˊʶʽ ˍˇ ˉʰˊʰ˃ʽˁˊˈ ʴʽʰ ˍʹ˄ ˃ʹˍʷˊʰ ˍˇˎΦ ɷˍʰ˄ ʲʰʻʽʱ 
˔ˇ˂˖˃ʷ˄ˇˌ ˃ʰʸʾ ˍʹˌʶˉʶʽʵʺ ʰˎˍʺ ˃ʶˍʱ ʰˉˈ ˍˇ˄ ʻʱ˄ʰˍˇ ˍˇˎ ˉʰˍʷˊʰ 
ˍˇˎ ˉʰ˄ˍˊʶˏˍʹˁʶ ˃ʶ ˁʱˉˇʽˇ˄ ɮʻʹ˄ʰʾˇΣ ˋˍˇ˄ ˇˉˇʾˇ ʰ˒ˇˋʽ˗ʻʹˁʶΦ ʅˍˇ 
ʴʶʴˇ˄ˈˌ ʰˎˍˈ ʾˋ˖ˌ ˇ˒ʶʾ˂ʶˍʰʽ ˁʰʽ ˇ ά˃ʽˋˇʴˎ˄ʽˋ˃ˈˌέ ˍˇˎ ˃ʶʴʱ˂ˇˎ 
˒ʽ˂ˇˋˈ˒ˇˎΣ ˉˇˎ ˉʰˊʷ˃ʶʽ˄ʶ ˃ʷ˔ˊʽ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʸ˖ʺˌ ˍˇˎ ʱʴʰ˃ˇˌΦ 



ɽʰˋʻʶ˄ʾʰςɮ˅ʽˇʻʷʰ(4ˇˌ̄ ΦʋΦ ʰʽΦύ

Åɶɽʰˋʻʶ˄ʾʰʰˉˈ̱ ʹɮ˄ˊˁʰʵʾʰʶʾ˔ʶ˃ʁ˂ʶˍʺˋʶʽˍʰ̫ ˊʴʰ̱̌ ˎ
ʃ˂ʱˍ˖˄ˇˌˁʰʽ̋˂ʻʶ̱̀ ʹɮ˄ˁʰʵʹ˃ʾʰόˍˇʃˎ˂ʱˍ˖˄ˇˌύʴʽʰ˄ʰ
ˋˉˇˎʵʱˋʶʽ˃ʰʻʹ˃ʰˍʽˁʱˁʰʽ˒̔ ˂ˇˋˇ˒ʾʰ.

Åɶɮ˅ʽˇʻʷʰʺ˂ʻʶ̱̀ ʹɮ˄ʻʺ˄ʰh̄ ˈ̱ ʹʃ˄ʶ˂ˇˉˇ˄˄ʹˋʽʰˁʺˉˈ˂ʽ
ʊ˂ʽˇˏ˄ˍʰ. ɴʵʶʽ˅ʶʽʵʽʰʾˍʶˊˇʶ˄ʵʽʰ˒ʷˊˇ˄ʴʽʰ̱h˃ʰʻʹ˃ʰˍʽˁʱˁʰʽ
ˍʹ˄˒ˎˋʽˁʺ˒ʽ˂ˇˋˇ˒ʾʰ. ɮˊʴˈˍʶˊʰʵʾʵʰ˅ʶˍʽˌʁ̄ ʽˋˍʺ˃ʶˌʰˎˍʷˌ
ˋˍʹ˄ɼˈˊʽ˄ʻˇˁʰʽ̱́ɮ˄ʻʺ˄ʰ.

Åʅˎ˃˃ʶˍʶʾ˔ʰ˄ˋˍʹɮ˄ˁʰʵʹ˃ʾʰˍˇʃˎ˂ʱˍ˖˄ˇˌ˃ʶh˄ˍˊʽˁʺʷ˄ʵˎˋʹ.

Åɾʰʻʺˍˊʽʶˌˍˇʃˎ˂ʱˍ˖˄ˇˌˁʰʽ˃ʁ ˍʱ̱̌ ˎh˄ ʹ˕ʽˇˏˍˇʅˎˉʶˎˋʾˉˉˇˎ.



ɮˊʷˍʹʺ ɮˊʺˍʹ ʹ ɼˎˊʹ˄ʶʾʰ(4ˇ ς̩3ˇˌ̄ ΦʋΦ ʰʽΦύ

Åɼˈˊʹ ˍˇˎ ɮˊʽˋˍʾˉˉˇˎΣ ʽʵˊˎˍˇˏ ˍʹˌ ɼˎˊʹ˄ʰʿˁʺˌ ˒ʽ˂ˇˋˇ˒ʽˁʺˌ 
ˋ˔ˇ˂ʺˌΦ

Åʅˉˇˏʵʰˋʶ ˋˍʹ˄ ʰˁʰʵʹ˃ʾʰ ˍˇˎ ʃ˂ʱˍ˖˄ˇˌΦ 

Åɽʷʴʶˍʰʽ ˈˍʽ ʵʾʵʰ˅ʶ ˃ʰʻʹ˃ʰˍʽˁʱΣ ˒ˎˋʽˁʺ ˁʰʽ ʹʻʽˁʺ ˒ʽ˂ˇˋˇ˒ʾʰ 
ˋˍʹ˄ ɮˍˍʽˁʺ ʴʽʰ ʰˊˁʶˍʱ ˔ˊˈ˄ʽʰ ˁʰʽ ˈˍʽ ʷʴˊʰ˕ʶ пл ˍˇˎ˂ʱ˔ʽˋˍˇ˄ 
ʲʽʲ˂ʾʰ ˉˇʽˁʾ˂ˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΣ ʰˉˈ ˍʰ ˇˉˇʾʰ ˍʰ ʵˏˇ 
ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʰ˄ˁʰʽ ˉˊʰʴ˃ʰˍʶʾʶˌ ʴʽʰ ˍʰ ˃ʰʻʹ˃ʰˍʽˁʱΦ 

Åɾʶˍʱ ˍˇ˄ ʻʱ˄ʰˍˇ ˍˇˎ ˉʰˍʷˊʰ ˍʹˌΣ ˍˇ˄ ʵʽʰʵʷ˔ʻʹˁʶΣ ˁʰˍˈˉʽ˄ 
ʶˁ˂ˇʴʺˌ ˋˍʹ˄ ʵʽʶˏʻˎ˄ˋʹ ˍʹˌ ʅ˔ˇ˂ʺˌΦ 

Åʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ʶʾ˄ʰʽ ˈˍʽ ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˍʹˌ 
ˋˎʴˁʰˍʰ˂ʷʴˇ˄ˍʰ˄ ˁʰʽ млл ˉʶˊʾˉˇˎ ˒ʽ˂ˈˋˇ˒ˇʽΦ



ɾʶ˂ʾˋˋʰ(3ˇˌ̄ ΦʋΦ ʰʽΦύ

Åɱʶ˖˃ʶˍˊʾʰ

Åʁ ˁˏˁ˂ˇˌ ˒ˏˋʽ˄ ˍ˖˄ ʶʴʴˊʰ˒ˇ˃ʷ˄˖˄ˉˇ˂ˎʴ˗˄˖˄ ʱˉʰ˄ˍ˖˄ ʶˋˍʾ



ʃʰ˄ʵˊˇˋʾ˖˄ʃ̋ʱ˄ʵˊˇˋˇˌ(4ˇˌ˃ ΦʋΦ ʰʽΦύ

Åɮ˂ʶ˅ʰ˄ʵˊʽ˄ʺ ʴʶ˖˃ʷˍˊʹˌ

Åɾʱ˂˂ˇ˄ ˃ʰʻʺˍˊʽʰ ˍˇˎ ʃʱˉˉˇˎΣ ˇ ˇˉˇʾˇˌ ˍʹˌ ʰ˒ʽʶˊ˗˄ʶʽ ˁʰʽ ˍˇ ʴΩ 
ʲʽʲ˂ʾˇ ˍʹˌ άʅʇɿɮɱʍɱɶʅέΦ



ʇˉʰˍʾʰ(~370 ς415 ˃ ΦʋΦύ

Åɱʁ ˄˄ʺʻʹˁʶ ˋˍʹ˄ ɮ˂ʶ˅ʱ˄ʵˊʶʽʰ ˁʰʽ ʺˍʰ˄ 
ˁˈˊʹ ˍˇˎ ˃ʰʻʹ˃ʰˍʽˁˇˏ ˁʰʽ ʰˋˍˊˇ˄ˈ˃ˇˎ 
ɸʷ˖˄ˇˌ. 

Åɴ˂ʰʲʶ ˉˇ˂ˏ ˁʰ˂ʺ ˃ˈˊ˒˖ˋʹ ˋˍʹ˄ ɮʻʺ˄ʰ 
ˁʰʽ ˋˍʹ˄ ɹˍʰ˂ʾʰ. ɲʽʵʱ˔ʻʹˁʶ ˃ʰʻʹ˃ʰˍʽˁʱ 
ˁʰʽ ˒ʽ˂ˇˋˇ˒ʾʰ ˋˍʹ ˋ˔ˇ˂ʺ ˍˇˎ ɸʷ˖˄ʰ.

Åʅˍʹ˄ ɮʻʺ˄ʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʶ ˃ʰʻʺ˃ʰˍʰ 
ˋˍʹ ˄ʶˇˉ˂ʰˍ˖˄ʽˁʺ ˋ˔ˇ˂ʺΣ ʶ˄˗ 
˃ʰʻʺˍʶˎˋʶ ˁʰʽ ˁˇ˄ˍʱ ˋˍˇ˄ ʃˊˈˁ˂ˇ. 

Åɾʶˍʱ ˍʹ˄ ʶˉʽˋˍˊˇ˒ʺ ˍʹˌ ˋˍʹ˄ 
ɮ˂ʶ˅ʱ˄ʵˊʶʽʰ ʰ˄ʷ˂ʰʲʶ ˍʹ˄ ʶˁʶʾ ˋ˔ˇ˂ʺ 
ˍ˖˄ ʃ˂ʰˍ˖˄ʽˋˍ˗˄Σ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏˋʶ ˍʹ 
ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎ ʃ˂˖ˍʾ˄ˇˎΦ

ɶ ˉʽˇ ʵʽʱˋʹ˃ʹ ˃ʰʻʹ˃ʰˍʽˁˈˌ ˍʹˌ 
ʰˊ˔ʰʽˈˍʹˍʰˌ ˁʰʽ ʹ ˉˊ˗ˍʹ ʴˎ˄ʰʾˁʰ 
ʶˉʽˋˍʺ˃ˇ˄ʰˌ ʴʽʰ ˍʹ˄ ˇˉˇʾʰ 
ˎˉʱˊ˔ʶʽ ˂ʶˉˍˇ˃ʶˊʺˌ ˁʰˍʰʴˊʰ˒ʺ 
ˍʹˌ ʸ˖ʺˌ ˍʹˌΦ



ʇˉʰˍʾʰόˋˎ˄ʷ˔ʶʽʰύ

Åɽˈʴ˖ ˍˇˎ ʴʶ˖ʴˊʰ˒ʽˁˇˏ ˍʹˌ ʰˉˇˁ˂ʶʽˋ˃ˇˏ ʰˉˈ ˍʹ˄ ˎˉˈ˂ˇʽˉʹ ɮʾʴˎˉˍˇΣ ʹ 
ɮ˂ʶ˅ʱ˄ʵˊʶʽʰ ʺˍʰ˄ ʶ˂ʶˏʻʶˊʹ ʰˉˈ ˃ʽˋˇʴˎ˄ʽˁʷˌˉʰˊʰʵˈˋʶʽˌ ˉˇˎ ʺˍʰ˄ 
ʴ˄˖ˋˍʷˌ ˋˍʹ˄ ˎˉˈ˂ˇʽˉʹ ʄ˖˃ʰʿˁʺ ɮˎˍˇˁˊʰˍˇˊʾʰΦ 

Åʍˌ˃ ʽʰ ʴˎ˄ʰʾˁʰ ʶ˂ʶˏʻʶˊʹΣ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶˉʽ˂ʷ˅ʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʶʾ ˍˇˎˌ 
ʶ˂˂ʹ˄ʽˁˇˏˌ ʺ ˍˇˎˌ ʰʽʴˎˉˍʽʰˁˇˏˌ ˄ˈ˃ˇˎˌ ˔˖ˊʾˌ ˁʱˉˇʽʰ ˉʰˊʷ˃ʲʰˋʹ ˍ˖˄ 
ˊ˖˃ʰʿˁ˗˄Φ ɱʽΩ ʰˎˍˈ ˃ˉˇˊˇˏˋʶ ˄ʰ ˁʰˍʷ˔ʶʽ ʴʹ ˁʰʽ ˄ʰ ʷ˔ʶʽ ˃ʾʰ ʵʽˁʺ ˍʹˌ 
ʶˉʽ˔ʶʾˊʹˋʹ ˔˖ˊʾˌ ʶˉʽʲ˂ʷˉˇ˄ˍʰΦ

Åɷˍʰ˄ ʰʴ˄ʺ ˁʰʽ ʱ˅ʽʰ ˋʶʲʰˋ˃ˇˏ, ʁ ˉʽ˒ʰ˄ʺˌ ˁʰʽ ʰʴʰˉʹˍʺ, ˁʰʻʹʴʺˍˊʽʰ 
˃ʰʻʹ˃ʰˍʽˁ˗˄ ˁʰʽ ˍʹˌ ˄ʶˇˉ˂ʰˍ˖˄ʽˁʺˌ ˒ʽ˂ˇˋˇ˒ʾʰˌ ˋˍʹ˄ ɮ˂ʶ˅ʱ˄ʵˊʶʽʰ.

Åɮ̀ ˁˇˏˋʶ ʶˉʽˊˊˇʺ ˋˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ʱˊ˔ˇ˄ˍʶˌ ˍʹˌ ɮ˂ʶ˅ʱ˄ʵˊʶʽʰˌ 
ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ɼ˖˄ˋˍʰ˄ˍʽ˄ˇˏˉˇ˂ʹΣ ˋˍʹ ʅˎˊʾʰ ˁʰʽ ˋˍʹ˄ ɼˎˊʺ˄ʹ.

Åɶ ʇˉʰˍʾʰ ʵʾʵʰˋˁʶ ʵʹ˃ˈˋʽʰ ʴʽʰ ˍˇ˄ ʃ˂ʱˍ˖˄ʰ ˁʰʽ ˍˇ˄ ɮˊʽˋˍˇˍʷ˂ʹΣ 
ʰˉˇʵʶʽˁ˄ˏˇ˄ˍʰˌ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʺ ˍʹˌ ˋˍʹ ˒ʽ˂ˇˋˇ˒ʾʰ ˁʰʽ ˋˍʹ́́ ˍˇˊʽˁʺ, 
ˁʰʽ ˍˇ ˈˍʽ̌̔  ʴˎ˄ʰʾˁʶˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ˁʰʽ ˉ˄ʶˎ˃ʰˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʰˊ˔ʰʾˇˎ ˁˈˋ˃ˇˎΦ



ʇˉʰˍʾʰόˋˎ˄ʷ˔ʶʽʰύ

Åάʂ˂ˇʽ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ˍʹ˄ ˋʶʲˈˍʰ˄ ˁʰʽ ˍʹ˄ ʻʰˏ˃ʰʸʰ˄ ʴʽʰ ˍʹ˄ ʰˉ˂ʺ 
ˍʰˉʶʽ˄ˇ˒ˊˇˋˏ˄ʹ ˍˇˎ ˃ˎʰ˂ˇˏ ˍʹˌ.έ [ʅ˖ˁˊʱˍʹˌ̌  ʅ˔ˇ˂ʰˋˍʽˁˈˌ]

Åʅˎ˄ʷʲʰ˂ʶ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʰ ɾʰʻʹ˃ʰˍʽˁʱΣ ˍʹ˄ ɮˋˍˊˇ˄ˇ˃ʾʰ ˁʰʽ ˍʹ 
ɾʹ˔ʰ˄ʽˁʺΦ 

Åɴˊʴˇ

üɮ˂˃ʰʴʷˋˍʹʃˍˇ˂ʶ˃ʰʾˇˎ

üɮˊʽʻ˃ʹˍʽˁʱɲʽˈ˒ʰ˄ˍˇˎ

üɼ˖˄ʽˁʱɮˉˇ˂˂˗˄ʽˇˎ

üɮˋˍˊˇ˄ˇ˃ʾʰ 



ɰˊʺˁʶ ˒ˊʽˁˍˈ ˍʷ˂ˇˌ ˋˍʰ ˔ʷˊʽʰ ˈ˔˂ˇˎ ˔ˊʽˋˍʽʰ˄˗˄: ɳˁʶʾ˄ʹ ˍʹ˄ ˉʶˊʾˇʵˇΣ 
ˎˉʺˊ˔ʶ ˉˇ˂˂ʺ ʷ˄ˍʰˋʹ ˁʰʽ ˃ʾˋˇˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ɳʲˊʰʾ˖˄ ˁʰʽ ˍ˖˄ ʋˊʽˋˍʽʰ˄˗˄ 
ˍʹˌ ɮ˂ʶ˅ʱ˄ʵˊʶʽʰˌϊ ʶʾ˄ʰʽ ʹ ʶˉˇ˔ʺ ˈˉˇˎ ˇ ʷˉʰˊ˔ˇˌ ʁˊʷˋˍʹˌ ˁʰʽ ˇ 
ɮˊ˔ʽʶˉʾˋˁˇˉˇˌ ɼˏˊʽ˂˂ˇˌ όʴ˄˖ˋˍˈˌ ʰˉˈ ˍˇ˄ ˋˁ˂ʹˊˈ ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ 
ʵʽʰ˔ʶʽˊʾˋˍʹˁʶ ˍˇ˄ ʰʽˊʶˍʽˁˈ ɿʶˁˍʱˊʽˇύ ʲˊʾˋˁˇ˄ˍʰ˄ ˋʶ ʰ˄ˍʽˉʰˊʱʻʶˋʹΦ 

ʃʶˊʾˉˇˎ рлл ˃ˇ˄ʰ˔ˇʾ ʷ˒ˍʰˋʰ˄ ˋˍʹ˄ ˉˈ˂ʹ ʴʽʰ ˄ʰ ˍʰ˔ʻˇˏ˄ ˋˍˇ ˉ˂ʶˎˊˈ 
ˍˇˎ ɮˊ˔ʽʶˉʽˋˁˈˉˇˎΦ ɼʰˍʹʴˈˊʹˋʰ˄ ˍˇ˄ ʁˊʷˋˍʹ όˇ ˇˉˇʾˇˌ ʺˍʰ˄ 
ʲʰˉˍʽˋ˃ʷ˄ˇˌ ˔ˊʽˋˍʽʰ˄ˈˌύ ˈˍʽ ʶʾ˄ʰʽ ʶʽʵ˖˂ˇ˂ʱˍˊʹˌ ˁʰʽ ˈˍʽ ʷˁʰ˄ʶ ʻˎˋʾʶˌ 
ˋˍˇˎˌ ɴ˂˂ʹ˄ʶˌ ʻʶˇˏˌ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍˇ˄ ˄ˈ˃ˇ ˍˇˎ ɸʶˇʵˇˋʾˇˎ ˉˇˎ 
ʰˉʰʴˈˊʶˎʶ ˁʱʻʶ ʶʾʵˇˌ ʶʽʵ˖˂ˇ˂ʰˍˊʾʰˌΦ 

ʂˍʰ˄ ʷ˄ʰˌ ˃ˇ˄ʰ˔ˈˌ ˉʷʻʰ˄ʶΣ ʶˉʶʽʵʺ ʶʾ˔ʶ ˉʶˍʱ˅ʶʽ ˃ʾʰ ˉʷˍˊʰ ˋˍˇ˄ ʷˉʰˊ˔ˇΣ 
ˇ ɼˏˊʽ˂˂ˇˌ ˁʰʽ ˇʽ ʱ˂˂ˇʽ ˔ˊʽˋˍʽʰ˄ˇʾ ˋˍˊʱ˒ʹˁʰ˄ ʶ˄ʱ˄ˍʽʰ ˋˍʹ˄ ʇˉʰˍʾʰΣ ʹ 
ˇˉˇʾʰ ʺˍʰ˄ ʶˁʶʾ˄ʹ ˍʹ˄ ʶˉˇ˔ʺ ʲˇʹʻˈˌ ˍˇˎΦ ɮˉˇˁʰ˂˗˄ˍʰˌ ˍʹ˄ 
ʶʽʵ˖˂ˇ˂ʰˍˊʽˁʺ ˃ʱʴʽˋˋʰ ˁʰʽ ʽʷˊʶʽʰΣ ˍʹ˄ ʷʴʵˎˋʰ˄ ˁʰʽ ˍʹ˄ ʷˋˎˊʰ˄ ˃ʷ˔ˊʽ 
ˍˇ˄ ɼʰʻʶʵˊʽˁˈ ˄ʰˈΣ ˈˉˇˎ ˍʹ˄ ˋˁˈˍ˖ˋʰ˄ ˔ˍˎˉ˗˄ˍʰˌ ˍʹ˄ ˃ʶ ˁʶˊʰ˃ʽˁʱ 
ˈˋˍˊʰˁʰΦ ʆˇ ˋ˗˃ʰ ˍʹˌ ˍˇ ʷˁʰ˕ʰ˄. 

ɮ˄ ˁhʽ ʹ ˁˎˊʾʰˊ˔ʹ ʱˉˇ˕ʹ ʶʾ˄ʰʽ ˈˍʽ ˇ ɼˏˊʽ˂˂ˇˌ ʷʵ˖ˋʶ ˍʹ˄ ʵʽʰˍʰʴʺ ʴʽʰ ˍʹ 
ʻʰ˄ʱˍ˖ˋʺ ˍʹˌΣ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ʰˉˇʵʶʾ˅ʶʽˌ ˈˍʽ ʰˎˍˈˌ ʷʵ˖ˋʶ ˍʹ ʵʽʰˍʰʴʺ ʺ 
ʺ˅ʶˊʶ ˍʹ˄ ˉˊˈʻʶˋʹ ˍˇˎ ˈ˔˂ˇˎΦ 





ɮ˄ʰʴʷ˄˄ʹˋʹ: 15̌ ˌˁ ʰʽ16̌ ˌ ʰʽΦ

ɱˇˎˍʶ˃ʲʷˊʴʽˇˌ Ҍ ˂ˈʴʽˇʽ ʊʰ˄ʰˊʽ˗ˍʶˌˋˍʹ ɲˏˋʹ όмпро ˃ΦʋΦύ 

Ąɮ˄ʰʴʷ˄˄ʹˋʹ

Leonardo da Vinci (1452 ς1519)

Tartaglia(1499-1557)

Χ



Leonardo da Vinci (1452 ς1519)

L'uomo vitruviano ɼˈ˃ˉˇˌ



ɲʽʰ˒˖ˍʽˋ˃ˈˌ: 17̌ ˌ ˁhʽ 18̌ ˌ ʰʽΦ

Descartes(1596-1650), Leibniz(1646-1716), Bernoulli (1655-1705) 

...

ʆˇ ˃ʶʴʱ˂ˇ ʴʶʴˇ˄ˈˌ ˍˇˎ мтˇˎ ʰʽ˗˄ʰ ʶʾ˄ʰʽ ˍˇ PhilosophiaeNaturalis

PrincipiaMathematicaˍˇˎ ɿʶˏˍ˖˄ʰ(1687).ɶ ˄ʶˇʴʷ˄˄ʹˍʹ ʊˎˋʽˁʺ 

ʶʾ˄ʰʽ ˉˊʽ˄ ʰˉˈ ˈ˂ʰ ʷ˄ʰˌ ˋˎʴˁʶˊʰˋ˃ˈˌ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ 

ζɮˊʽˋˍˇˍʶ˂ʽˁʺˌη ʶ˃ˉʶʽˊʾʰˌ ˃ʶ ˍʹ˄ ζʃ˂ʰˍ˖˄ʽˁʺη ɱʶ˖˃ʶˍˊʾʰ.

Euler(1707-1783), Monge (1746-1818), Lagrange(1736-1813),  

Laplace(1749-1827), Legendre(1752-1833), 

Marie-Sophie Germain(1776-1831), Gauss(1777-1855), Χ 



Carl Friedrich Gauss (1777-1855)

ɼʰ˄ˇ˄ʽˁʺ ɲʽʰʾˊʶˋʹ ˍˇˎ ɳˉʽˉʷʵˇˎ

ñZur mathematischen Theorie der elektrodynamischen Wirkungenò, Werke

Koenigl. Gessell. Wiss. Goettingen, Vol. 5, p. 605 (1833).

ɉŮɘɟɧɔɟŬűɞɠ əŬŰɎɚɞɔɞɠ 13 əɧɛˊɤɜ.



Marie-Sophie Germain(1776-1831)

Åɮˉˈ ʶˏˉˇˊʹ ˇʽˁˇʴʷ˄ʶʽʰΦ ʅˍʰ мо ˍʹˌ ʷˉʶˋʶ ʹ 
ɰʰˋˍʾ˂˂ʹΣ ʷˍˋʽ ʵʽʱʲʰˋʶ ʽˋˍˇˊʽˁʱ ʴʽʰ ˍˇ 
ʻʱ˄ʰˍˇ ˍˇˎ ɮˊ˔ʽ˃ʺʵʹ ˁʰʽ ˃ʶˍʱ ʱˊ˔ʽˋʶ ˄ʰ 
ʵʽʰʲʱʸʶʽ ɾʰʻʹ˃ʰˍʽˁʱΣ ɳ˂˂ʹ˄ʽˁʱ ˁʰʽ 
ɽʰˍʽ˄ʽˁʱΦ

Åɸʶ˖ˊʺʻʹˁʶ ʰˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ ˁˇˊʾˍˋʽΣ ʷˍˋʽ 
ˍʹ˄ ʶ˃ˉˈʵʽˋʰ˄Σ ˋˍʶˊ˗˄ˍʰˌ ˍʹˌ ʸʶˋˍʱ 
ˊˇˏ˔ʰΦ

Åʅˍʰ му ˍʹˌ ʱ˄ˇʽ˅ʶ ˍˇ ;ŎƻƭŜ tƻƭȅǘŜŎƘƴƛǉǳŜ. 
ɲʶ˄ ʶˉʽˍˊʶˉˈˍʰ˄ ˄ʰ ˒ˇʽˍʺˋʶʽΣ ˈ˃˖ˌ 
˃ˉˇˊˇˏˋʶ ˄ʰ ʷ˔ʶʽ ˋʹ˃ʶʽ˗ˋʶʽˌ ˈˉˇʽˇˌ ʺʻʶ˂ʶΣ 
ˁʰʽ ˄ʰ ˁʰˍʰʻʷˍʶʽ ʴˊʰˉˍ˗ˌ ˉʰˊʰˍʹˊʺˋʶʽˌΦ 
ɴˍˋʽ ˇ Lagrange̫ ʴʽ˄ʶ ˃ʷ˄ˍˇˊʱˌ ˍʹˌΦ

Åɱ˄˖ˋˍʺ ʰˉˈ ˍʹ˄ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰ ˍʹˌ ˃ʶ ˍˇˎˌ 
Lagrange, Legendreˁʰʽ Gauss, 
˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʰ˄ʵˊʽˁˈ ˕ʶˎʵ˗˄ˎ˃ˇΦ 

Åɷˍʰ˄ ˃ʽʰ ʰˉˈ ˍʽˌ ˉˊˇʵˊˈ˃ˇˎˌ ˍʹˌ ʻʶ˖ˊʾʰˌ 
ʶ˂ʰˋˍʽˁˈˍʹˍʰˌˁʰʽ ʷˁʰ˄ʶˋʹ˃ʰ˄ˍʽˁʺ ʷˊʶˎ˄ʰ 
ˋˍˇ ʆʶ˂ʶˎˍʰʾˇ ʃˊˈʲ˂ʹ˃ʰ ˍˇˎ ʊʶˊ˃ʱˍ.

https://en.wikipedia.org/wiki/%C3%89cole_Polytechnique


ɿʶ˗ˍʶˊˇʽ˔ˊˈ˄ˇʽ(19̌ ς̩20̌ ˌh .̔)

Mary Somerville ƴŞŜ CŀƛǊŦŀȄ (1780-1872), Poncelet(1788-1867), 

Lobatchevski(1792-1856), Steiner(1796-1863), Bolyai(1802-1860), 

Hamilton (1805-1865), De Morgan (1806-1871), Galois(1811-1832), Ada 

Lovelace (1815-1852), Riemann(1826-1866), Klein(1849-1925), Sofya

Kovalevskaya(1850-1891), Poincare(1854-1912), Peano(1858-1932), 

Hilbert (1862-1943), EmmyNoether(1882-1935), Ramanujan(1887-

1920),ˍʰ ʅˍˇʽ˔ʶʾʰ ˍˇˎ ɳˎˁ˂ʶʾʵʹ ˋˍʹ˄ ɳˎˊ˗ˉʹ Ą˃ˇ˄ʰˋˍʺˊʽʰ 

ʴʰ˂˂ˈ˒˖˄˖˄ ɹʹˋˇˎʽˍ˗˄(1912),Kolmogorov (1903 -1987), Grothendieck

(1928-2014), Arnold (1937-2010),Χ  





Mary Somerville ƴŞŜ Fairfax (1780 ς1872) 



Ada Lovelace (1815-1852)

Å

Å

Å

Å



Å

Å

Å

Å



SofyaKovalevskaya(1850 ς1891)

Å

Å

Å



EmmyNoether (1882 ς1935)

Å

Å

Å

Å

Å



EmmyNoether (ˋˎ˄ʷ˔ʶʽʰ)

Å

Å

Å

Å



EmmyNoether (ˋˎ˄ʷ˔ʶʽʰ)



ɳʾʵ˖˂ʰ ˋʶ ˁˎˊˍˈ ˁʱˍˇˉˍˊˇ

Maurits CornelisEscher
Maurits Cornelis Escher 

(1898-1972)



Maurits Cornelis Escher

ɼʰ˄ˇ˄ʽˁʺ ɲʽʰʾˊʶˋʹ ˍˇˎ ɳˉʽˉʷʵˇˎ

1-ʅˎ˃˃ʶˍˊʾʰ όɱʶ˖˃ʶˍˊʾʰ Ҍ ɯ˂ʴʶʲˊʰύ



Maurits Cornelis Escher

ɼʰ˄ˇ˄ʽˁʺ ɲʽʰʾˊʶˋʹ ˍˇˎ ɳˉʽˉʷʵˇˎ

ɽˇʴʽˁʺ: ɮˎˍˇʰ˄ʰ˒ˇˊʱ-ʇˉʶˊˊʶʰ˂ʽˋ˃ˈˌ 



M.C. Escher: Gallery

ɮˎˍˇʰ˄ʰ˒ˇˊʱ
ˁʰʽ ʹ ʷ˄˄ˇʽʰ 
ˍˇˎ ˇˊʾˇˎ



M. C. Escher
Moebius band I (Moebius trefoil)
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ʆˇˉˇ˂ˇʴʾʰ

Pablo Picasso



The persistence of memory, 1931 

Χ ʶˉʽˍˊʷˉˇ˄ˍʰʽ ˋˎ˄ʶ˔ʶʾˌ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ:



Victor Vasarely(1906 ς1997)

ʃˊˇˇˉˍʽˁʺ:ʲʱʻˇˌ ϧ ˈʴˁˇˌ. ɮ˄ʰˉʰˊʱˋˍʰˋʹ ˁʾ˄ʹˋʹˌ ˁʰʽ ʰ˄ˍʾ˂ʹ˕ʹˌ



Victor VasarelyVictor Vasarely

ʃʰˊʱʵʶʽʴ˃ʰʷˊʴˇˎ̄̌ ˎɹ ʾ˄ʶˍʰʽˉ˂ʺˊ˖ˌ

ʰ˄ˍʽ˂ʹˉˍˈ˃ˈ˄ˇ˃̫ˋʰh̄ ˈ̱ʹ˄ˁʾ ˄ʹˋʹˍˇˎ̒ʁ ʰˍʺ



Victor Vasarely

ʁʽ ˋˁʽʱˋʶʽˌ ʰ˂˂ʱʸˇˎ˄ ˍʽˌ ˇˉˍʽˁʷˌ



ʊ˂˖ˊʶ˄ˍʾʰ ʊˇˎ˄ˍˇˎˁ˂ʺ(1869-1915)
ʹ ˉˊ˗ˍʹ ˒ˇʽˍʺˍˊʽʰ ˋˍˇ ʆ˃ʺ˃ʰ ɾʰʻʹ˃ʰˍʽˁ˗˄

Åʁʽ ˃ʰʻʹ˃ʰˍʽˁʷˌ ˋˉˇˎʵʷˌ ˍˇ˄ 19̌  ʰʽΦ ʻʶ˖ˊˇˏ˄ˍˇ ʱʲʰˍˇ ʴʽʰ ˍʽˌ 
ʴˎ˄ʰʾˁʶˌΦ 

Åɼʱˉˇʽˇʽ ˉˊʷˋʲʶˎʰ˄ ˈˍʽ ˍʰ ɾʰʻʹ˃ʰˍʽˁʱ ˖ˌ ʶˉʽˋˍʺ˃ʹ ʵʶ˄ ˍʰʽˊʽʱʸˇˎ˄ ˋˍʹ 
ʴˎ˄ʰʽˁʶʾʰ ˒ˏˋʹΦ ʁ ʰʴ˗˄ʰˌ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˄ʰ ʶˁˉˇˊʻʺˋˇˎ˄ ˍˇ ʱʲʰˍˇ 
ˈ˂˖˄ ˍ˖˄ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁ˗˄ ˋ˔ˇ˂˗˄ ʱˊ˔ʽˋʶ ˄ʰ ʰˉˇʵʾʵʶʽ ˋˍʰ ˍʷ˂ʹ ˍˇˏ 
19̌ ˎ ʰʽ˗˄ʰΦ 

Åɶ ɮˊˋʰˁʶʽʱʵʰ ʊ˂˖ˊʶ˄ˍʾʰ ʊˇˎ˄ˍˇˎˁ˂ʺʺˍʰ˄ ʹ ˉˊ˗ˍʹ ˉˇˎ ˉʷˍˎ˔ʶ ˄ʰ 
ʶʴʴˊʰ˒ʶʾ ˋˍˇ ʆ˃ʺ˃ʰ ɾʰʻʹ˃ʰˍʽˁ˗˄ ˍˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄ ό1892).

ɿʽˁˇ˂ʱˇˎ ɼʰˋˍʱ˄ʹ ζɶ ʶʽˋʰʴ˖ʴʺ ˍ˖˄ ɳ˂˂ʹ˄ʾʵ˖˄ ˋˍˇ ʱʲʰˍˇ˄ˍ˖˄ ɾʰʻʹ˃ʰˍʽˁ˗˄η 

ɰʽˇʴˊʰ˒ʽˁˈ ɽʶ˅ʽˁˈ ˍʺˌ ɳˁʵˇˍʽˁʺˌ ɮʻʹ˄˗˄

https:// history.arsakeio.gr/index.php/2018-07-13-09-47-16/196-florentia-fountoukli-i-
arsakeiada-proti-foititria-sto-tmima-mathimatikon



ȼ ɏűŮůɖ ˊɞɡ ɏŭŮɘɝŮ ůŰŬ ɔɟɎÕÕŬŰŬ, 

ˊŬɟŬəɑɜɖůŮ Űɞɡɠ ɔɞɜŮɑɠ Űɖɠ ɜŬ Űɖ ůŰŮɑɚɞɡɜ, 

Űɞ 1885, ůŰɞ ɄŬɟɑůɘ. ȰɔɘɜŮ ŭŮəŰɐ ůŰɖ 

ɆɞɟɓɧɜɖəŬɘ ɝŮəɑɜɖůŮ ůˊɞɡŭɏɠ ůŰŬ 

ɀŬɗɖÕŬŰɘəɎ. ȳÕɤɠ, ůŮ ɚɘɔɧŰŮɟɞ Ŭˊɧ ɏɜŬɜ 

ɢɟɧɜɞ ŬɜŬɔəɎůŰɖəŮ ɜŬ ŭɘŬəɧɣŮɘ Űɘɠ ůˊɞɡŭɏɠ 

Űɖɠ, ɚɧɔɤ Űɞɨ ɗŬɜɎŰɞɡ Űɞɨ ˊŬŰɏɟŬ Űɖɠ. 

ũɘŬ əŬɚɐ Űɖɠ Űɨɢɖ, Űɞ 1886, ˊɟɞəɖɟɨɢɗɖəŮ 

ŭɘŬɔɤɜɘůÕɧɠŬˊɧ Űɖ ūɘɚŮəˊŬɘŭŮɡŰɘəɐ 

ȺŰŬɘɟŮɑŬ ɔɘŬ ɡˊɞŰɟɞűɑŮɠ ůˊɞɡŭɩɜ ůŰɖ 

ūɘɚɞůɞűɑŬ əŬɘ Űɖɜ ɄŬɘŭŬɔɤɔɘəɐ ůŰɞ 

ŮɝɤŰŮɟɘəɧ. 

ɆŰɞɜ ŭɘŬɔɤɜɘůɛɧ ˊɟɩŰŮɡůŮ əŬɘ ɏűɡɔŮ 

ŬÕɏůɤɠɔɘŬ Űɖ ũŮɟÕŬɜɑŬ. ȺəŮɑ ůˊɞɨŭŬůŮ ɔɘŬ 

ŭɡɧÕɘůɖɢɟɧɜɘŬ ůŰɖɜ Augusta SchuleŰɞɨ 

ȸŮɟɞɚɑɜɞɡ əŬɘ ŮˊɏůŰŮɣŮ ůŰɖɜ ȺɚɚɎŭŬ Űɞɜ 

ūŮɓɟɞɡɎɟɘɞ Űɞɨ 1888. ȷɡŰɏɠ ɞɘ ůˊɞɡŭɏɠ Űɖɠ 

ɏˊŬɘɝŬɜ, ˊɘɗŬɜɧŰŬŰŬ, əŬŰŬɚɡŰɘəɧ ɟɧɚɞ ůŰɖɜ 

Ŭˊɞŭɞɢɐ Űɖɠ Ŭˊɧ Űɞ ɄŬɜŮˊɘůŰɐÕɘɞŰɐɠ 

ȷɗɐɜŬɠ. 

Ⱥ́ ŬɔɔŮɚÕŬŰɘəɎŭŮɜ ɏəŬɜŮ əŬɟɘɏɟŬ ɤɠ 

ÕŬɗɖÕŬŰɘəɧɠ. ȷˊɧ Űɞ 1893 ɛɏɢɟɘ Űɞ 1906 

ŭɘɖɨɗɡɜŮ Űɞ ɘŭɘɤŰɘəɧ çɁɏɞɜ Ⱥɚɚɖɜɘəɧɜ

ɄŬɟɗŮɜŬɔɤɔŮɑɞɜè ůŰɖɜ ȷɗɐɜŬ, Űɞ ɞˊɞɑɞ 

ɚŮɘŰɞɨɟɔɖůŮ ÕŮ ɓɎůɖ ŰŬ ɔŮɟÕŬɜɘəɎ

ˊɟɧŰɡˊŬ.



ɇɞ 1879 ŮɑɢŬɜ ɔɑɜŮɘ ɞɘ ˊɟɩŰŮɠ ŬˊɧˊŮɘɟŮɠ ŮɔɔɟŬűɐɠ Ⱥɚɚɖɜɑŭɤɜ ůŰɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ɛŮ ŬɟɜɖŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ. Ⱦɘ ŬɡŰɧ ɔɘŬŰɑ ŭŮɜ ŬɜŬɔɜɤɟɑɕɞɜŰŬɜ, ŮˊɑůɖɛŬ, ŰŬ ŭŮɡŰŮɟɞɓɎɗɛɘŬ ůɢɞɚŮɑŬ ɗɖɚɏɤɜ, ɤɠ ɛɖ 

ɘůɧŰɘɛŬ ɛŮ ŰŬ ũɡɛɜɎůɘŬ, ˊɞɡ ŬˊɞŰŮɚɞɨůŬɜ Űɞɜ ŬɜɩŰŮɟɞ əɨəɚɞ Űɖɠ æŮɡŰŮɟɞɓɎɗɛɘŬɠȺəˊŬɑŭŮɡůɖɠ.

ȿɑɔŬ ɢɟɧɜɘŬ ɛŮŰɎ, Űɞ 1887, ɏɜŬ ŭɟŬɛŬŰɘəɧ ɔŮɔɞɜɧɠ ůɖɛɎŭŮɣŮ Űɞɜ ŬɔɩɜŬ əŬɘ Űɖɜ ŬɔɤɜɑŬ Űɤɜ ɜŮŬɟɩɜ 

Ⱥɚɚɖɜɑŭɤɜ ɔɘŬ ɛɘŬ ɗɏůɖ ůŰɞ ɄŬɜŮˊɘůŰɐɛɘɞ. ȼ Ⱥɚɏɜɖ ɄŬɜŰŮɚɑŭɞɡ (ŬˊɧűɞɘŰɖ Ŭˊɧ Űɞ ȷɟůɎəŮɘɞ 

ɄŬɟɗŮɜŬɔɤɔŮɑɞ) ɏəŬɜŮ ŬɑŰɖůɖ ŮɔɔɟŬűɐɠ ůŰɖɜ ȽŬŰɟɘəɐ Ɇɢɞɚɐ əŬɘ ŬˊɞɟɟɑűɗɖəŮ, ɧˊɤɠ əŬɘ ɞɘ 

ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ. ȼ Ůɝɏɚɘɝɖ, ɤůŰɧůɞ, Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ˊŮɟɑˊŰɤůɖɠ ɐŰŬɜ ůɡɔəɚɞɜɘůŰɘəɐ. 

ȷɛɏůɤɠ ɛŮŰɎ Űɖ ɔɜɤůŰɞˊɞɑɖůɖ Űɖɠ Ŭˊɧɟɟɘɣɖɠ, ɖ ɜŮŬɟɐ əɞˊɏɚŬ ŬˊɞɔɞɖŰŮɨŰɖəŮ ˊɞɚɨ əŬɘ ŬɡŰɞəŰɧɜɖůŮ! 

ȾŬɘ ŭŮɜ ɐŰŬɜ ŬˊɚɎ ɛɘŬ ŬəɟŬɑŬ ůɡɛˊŮɟɘűɞɟɎ Ŭˊɧɔɜɤůɖɠ, ŬɚɚɎ əŬɘ ɛɘŬ ɡˊɏɟŰŬŰɖ Ůəŭɐɚɤůɖ 

ŬˊɞŭɞəɘɛŬůɑŬɠ. ɆŮ ůɖɛŮɑɤɛŬ ˊɞɡ ɎűɖůŮ, ɚɑɔɞ ˊɟɘɜ Űɖɜ ŬˊɞɜŮɜɞɖɛɏɜɖ ˊɟɎɝɖ Űɖɠ, ůŰɘɔɛɎŰɘůŮ Űɖɜ ɣɡɢɟɐ 

ŬˊɟɞɗɡɛɑŬ Űɤɜ ŬəŬŭɖɛŬɥəɩɜ ŭŬůəɎɚɤɜ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ Űɖɠ ȷɗɐɜŬɠ ɛŮ ŰŬ Ůɝɐɠ ɚɧɔɘŬ:

ñȷɡŰɞəŰɞɜɩ, ŭɘŬɛŬɟŰɡɟɧɛŮɜɖ ŭɘɎ Űɖɜ ŬŭɘəɑŬɜ. Ƀ ɗɎɜŬŰɧɠ ɛɞɡ Ŭɠ ŬəɞɡůŰŮɑ ɤɠ əɟŬɡɔɐ Ůɘɠ 

ŮəŮɑɜɞɡɠ ɞɑŰɘɜŮɠɗŮɤɟɞɨɜ Űɖ ɔɡɜŬɑəŬ ɤɠ ɛŮůŬɘɤɜɘəɐ ŭɞɨɚɖ.ò

ɿʽˁˇ˂ʱˇˎ ɼʰˋˍʱ˄ʹ ζɶ ʶʽˋʰʴ˖ʴʺ ˍ˖˄ ɳ˂˂ʹ˄ʾʵ˖˄ ˋˍˇ ʱʲʰˍˇ˄ˍ˖˄ ɾʰʻʹ˃ʰˍʽˁ˗˄η  



ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ ɼʰˊʰʻʶˇʵ˖ˊʺ(1873-1950) 
ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ʰ˂˂ʹ˂˂ʶˉʾʵˊʰˋʹ˃ʶ ˍˇ˄ ɮʿ˄ˋˍʱʽ˄



Ɂ. ȾɟɘŰɘəɧɠ, D. Hilbert, Ⱦ. ȾŬɟŬɗŮɞŭɤɟɐ



ʋˊʾˋˍˇˌ ʃʰˉʰˁˎˊʽʰˁˈˉˇˎ˂ˇˌ(1914-1976) 
ʁ ζʃʱˉʰη ˍˇˎ ʃˊʾ˄ˋˍˇ˄ˁʰʽ ʹ ɳʽˁʰˋʾʰ ʃˇˎʰ˄ˁʰˊʷˋˍʹ˄ ʆˇˉˇ˂ˇʴʾʰ



ɮˊ˔ʶʾˇ ɹ˖ʱ˄˄ʰˌ ʊʶˊʶ˄ˍʾ˄ˇˎ-ɿʽˁˇ˂ʰˁˇˉˇˏ˂ˇˎ

ɶ ˉˊ˗ˍʹ ʴˎ˄ʰʾˁʰ ˉˇˎ ˉʺˊʶ ʻʷˋʹ όʲˇʹʻˇˏύ ˋˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
όɼˊʺˍʹˌύ



ʅʹ˃ʰ˄ˍʽˁʷˌ ʹ˃ʶˊˇ˃ʹ˄ʾʶˌ

Å 1892: ɹ ʾ˄ʶˍʰʽ ʰˉˇʵʶˁˍʺ ʹ ˉˊ˗ˍʹ ʴˎ˄ʰʾˁʰ ʴʽʰ ˃ʰʻʹ˃ʰˍʽˁʷˌ ˋˉˇˎʵʷˌ 
ˋˍˇ ʃΦ ɮʻʹ˄˗˄ (ˉˇˎ ʽʵˊˏʻʹˁʶ ˍˇ 1837).ʆʰ ʶˉˈ˃ʶ˄ʰ 30˔ˊˈ˄ʽʰ 
ʷʴʽ˄ʰ˄ ʵʶˁˍʷˌ ˋˎ˄ˇ˂ʽˁʱ 13.

Å 1952: ˁʰʻˇ˂ʽˁˈ ʵʽˁʰʾ˖˃ʰ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˄ʰ ˕ʹ˒ʾʸˇˎ˄ ˁʰʽ ˄ʰ 
ʶˁ˂ʷʴˇ˄ˍʰʽΦ

Å 1975: ̀ ˎ˄ˍʰʴ˃ʰˍʽˁʺ ʰˊ˔ʺ ʽˋˈˍʹˍʰˌ ˒ˏ˂˖˄Φ

Å 1982: ɶ ˉˊ˗ˍʹ ʴˎ˄ʰʾˁʰ ɼʰʻʹʴʺˍˊʽʰ ɮΩ ʲʰʻ˃ʾʵʰˌ ˋˍʰ 
ɾʰʻʹ˃ʰˍʽˁʱΦ



Financial

Lorem ipsum dolor 
sit amet, 

consectetur 
adipiscing elit. 

Trust

Lorem ipsum dolor 
sit amet, 

consectetur 
adipiscing elit. 

Cost

Lorem ipsum dolor 
sit amet, 

consectetur 
adipiscing elit. 

Margins

Lorem ipsum dolor 
sit amet, 

consectetur 
adipiscing elit. 

ʅˇˎʸʱ˄˄ʰʃʰˉʰʵˇˉˇˏ˂ˇˎ
ɶ ˉˊ˗ˍʹ ʴˎ˄ʰʾˁʰ ɼʰʻʹʴʺˍˊʽʰ ɮΩ ̡h ʻ˃ʾʵʰˌ (ʃΦ ɼˊʺˍʹˌ)



ʆ˗ˊʰ ʶʾ˃ʰˋˍʶ ˁʰ˂ˏˍʶˊʰ Χ 
ˈ˃˖ˌ ʷ˔ˇˎ˃ʶ ʵˊˈ˃ˇ ʰˁˈ˃ʰ

Å 2020: ́  ˉˊ˗ˍʹ ʴˎ˄ʰʾˁʰ ʃˊˈʶʵˊˇˌ ˍʹˌ ɳ˂˂ʹ˄ʽˁʺˌ ɲʹ˃ˇˁˊʰˍʾʰˌ 
(ɼʰˍʶˊʾ˄ʰ ʅʰˁʶ˂˂ʰˊˇˉˇˏ˂ˇˎ)

Åʃʶˊʾ ˍˇ 45-50% ̱ ˖˄ ˋˉˇˎʵʰˋˍ-ˊ-̔˗˄˃ ʰʻʹ˃ʰˍʽˁ˗˄ ˍ˃ʹ˃ʱˍ˖˄ 
ʶʾ˄ʰʽʴˎ˄ʰʾˁʶˌ.

Åʂ˃˖ˌ, ˃ ˈ˄ˇ ˍˇ 1/3 ʰˎˍ˗˄ ˉˇˎ ˍʶ˂ʶʽ˗˄ˇˎ˄ ˋˍˇ top 1% ʁ ʾ˄ʰʽ 
ʴˎ˄ʰʾˁʶˌ.

Åʆˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˃ʶ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʷˌ ʻʷˋʶʽˌ ˋˍʹ˄ 
ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ 15,3%ˉʶˊʾˉˇˎ ˈˋˇ ˇ ɾΦʁΦ ˋˍʹ˄ ɳˎˊ˗ˉʹΦ 



Naum Gabo: ȺɚŬɢɘůŰɘəɏɠŮˊɘűɎɜŮɘŮɠ







SURFER

http://imaginary.org/program/surfer





