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ȺɘůŬɔɤɔɐ ůŰɖɜ ɃɟɔɎɜɤůɖ əŬɘ ȹɘɞɑəɖůɖ 

ü ɃɟɔŬɜɘůɛɞɑ, ȺˊɘɢŮɘɟɐůŮɘɠ & ȺˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬ / ũɜɤɟɘɛɑŬ ɛŮ Űɘɠ ɏɜɜɞɘŮɠ. 

ü ūɘɚɞůɞűɑŬ Űɞɡ ȹɘɞɘəŮɑɜ & Ⱥ́ ɘɢŮɘɟŮɑɜ. 

ü ȺŰŬɘɟɘəɐ ȷˊɞůŰɞɚɐ & ȳɟŬɛŬ (Mission-Vision). 

ü ȸŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ Ůɑŭɖ ȹɘɞɑəɖůɖɠ. ȺˊɘůŰɖɛɞɜɘəɧ Management / Ɇɢɞɚɏɠ əŬɘ Ůəˊɟɧůɤˊɞɘ ŭɘɞɘəɖŰɘəɐɠ ůəɏɣɖɠ. 

ü ȼɔŮůɑŬ & Management. 

ü ɃɛɎŭŬ. ȹɡɜŬɛɘəɐ Űɖɠ ɃɛɎŭŬɠ. ȼɔŮŰɘəɞɑ ɟɧɚɞɘ ůŮ ȷɜɗɟɩˊɘɜŮɠ ɃɛɎŭŮɠ. 

ü ȷɟɢɏɠ Űɖɠ Ƀɘəɞɜɞɛɘəɐɠ ɗŮɤɟɑŬɠ. ɃɘəɞɜɞɛɘəɎ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ əŬɘ ɚŮɘŰɞɡɟɔɘəɞɑ ŭŮɑəŰŮɠ (Business Accounts). 

ü ŪŮɤɟɑŬ ȿɐɣɖɠ ȷˊɞűɎůŮɤɜ. Data driven Decision Making. 

ü ȹɘŬɢŮɑɟɘůɖ ȾɟɑůŮɤɜ & ȷɚɚŬɔɩɜ. 

ü çȾɡɓŮɟɜɖŰɘəɐè & ɇŮɢɜɖŰɐ Ɂɞɖɛɞůɨɜɖ (Cybernetics & AI). 

ü ȽŭɘŬɘŰŮɟɧŰɖŰŮɠ ūŬɟɛŬəŮɡŰɘəɩɜ ɃɟɔŬɜɘůɛɩɜ & ȺˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬɠ. 

ü ȷɟɢɘŰŮəŰɞɜɘəɐ Űɖɠ ūŬɟɛŬəŮɡŰɘəɐɠ ȺˊɘɢŮɑɟɖůɖɠ. 

ü ȷɜɎɚɡůɖ əŬɘ ˊŮɟɘɔɟŬűɐ ɗɏůŮɤɜ ŮɟɔŬůɑŬɠ ůŮ ūŬɟɛŬəŮɡŰɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ. 
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Marketing

ü ũɜɤɟɘɛɑŬ ɛŮ Űɘɠ ɏɜɜɞɘŮɠ. 

ü ŪŮɤɟɑŬ & ȹɘŬŭɘəŬůɑŬMarketing. 

ü ȷɔɞɟɎ : ɉŬɟŬəŰɖɟɘůŰɘəɎ, ɇɛɖɛŬŰɞˊɞɑɖůɖ, ȰɟŮɡɜŬ ȷɔɞɟɎɠ, ɄɤɚɐůŮɘɠ. 

ü ūŬɟɛŬəŮɡŰɘəɧ Marketing & Marketing ūŬɟɛŬəŮɑɞɡ, Marketing Plan. 

ü ȺˊɘəɞɘɜɤɜɑŬ: ɀŬɕɘəɐ ȺˊɘəɞɘɜɤɜɑŬ, ȹɘŬűɐɛɘůɖ, ȺɝŮɘŭɘəŮɡɛɏɜɖ ȺˊɘəɞɘɜɤɜɑŬ (ɛŮ ȺɈ), ȹɖɛɞůɘɧŰɖŰŬ, ȹɖɛɧůɘŮɠ ɆɢɏůŮɘɠ. 

ü ɁŮɡɟɞŮˊɘůŰɐɛŮɠ & Marketing. 

ü ȼɗɘəɐ, ȸɘɞɖɗɘəɐ, ȹŮɞɜŰɞɚɞɔɑŬ & ɁɞɛɞɗŮůɑŬ ůŰɞ ūŬɟɛŬəŮɡŰɘəɧ Marketing. 

ü Case studies.

ȺˊɘɢŮɘɟɖɛŬŰɘəɐ ɆŰɟŬŰɖɔɘəɐ

ü ȸŬůɘəɏɠ ɗŮɤɟɐůŮɘɠ & Ůɑŭɖ ɛŮ ɏɛűŬůɖ ůŰɞɜ ūŬɟɛŬəŮɡŰɘəɧ əɚɎŭɞ. 

ü ɆŰɟŬŰɖɔɘəɧɠ ɆɢŮŭɘŬůɛɧɠ & ɆɡɜŬɟɛɞɚɧɔɖůɖ ȺˊɘɢŮɘɟɖɛŬŰɘəɞɨ ɆɢŮŭɑɞɡ (Business Plan)

ȹɘŮɗɜɏɠ ˊŮɟɘɓɎɚɚɞɜ 

ü ȹɘŮɗɜɐɠ ŮˊɘɢŮɘɟɖɛŬŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛŮ ɏɛűŬůɖ ůŰɞ űɎɟɛŬəɞ. 

ü ȺɔəŬŰɎůŰŬůɖ, ɞɟɔɎɜɤůɖ ŭɘɞɑəɖůɖ əŬɘ ɚŮɘŰɞɡɟɔɑŬ ˊɞɚɡŮɗɜɘəɩɜ ŮŰŬɘɟŮɘɩɜ. 

ü ɆɡɛˊɟɎɝŮɘɠ, ɆɡɔɢɤɜŮɨůŮɘɠ & ȺɝŬɔɞɟɏɠ ůŰɖɜ ūŬɟɛŬəɞɓɘɞɛɖɢŬɜɑŬ
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https://www.google.com/url?sa=i&source=web&rct=j&url=https://el.wikipedia.org/wiki/%25CE%2593%25CE%25B9%25CE%25AC%25CE%25BD%25CE%25BD%25CE%25B7%25CF%2582_%25CE%2599%25CF%2589%25CE%25B1%25CE%25BD%25CE%25BD%25CE%25AF%25CE%25B4%25CE%25B7%25CF%2582_(%25CE%25BA%25CE%25B1%25CE%25B8%25CE%25B7%25CE%25B3%25CE%25B7%25CF%2584%25CE%25AE%25CF%2582_%25CF%2580%25CE%25BB%25CE%25B7%25CF%2581%25CE%25BF%25CF%2586%25CE%25BF%25CF%2581%25CE%25B9%25CE%25BA%25CE%25AE%25CF%2582)&ved=2ahUKEwjrlOWk_aCQAxXY2AIHHTHdPCgQy_kOegQIARAB&opi=89978449&cd&psig=AOvVaw1DztmLWCpYc4Twwk2jrIgY&ust=1760438147656000


Scienceencompasses the systematic study of the structure and behavior of the 
physical and natural world through observation and experiment and,

Technologyis the application of scientific knowledge for practical purposes.
Science and Technology -Oxford Reference
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ūȽȿɃɆɃūȽȷ
ɆŮ Űɘ ɢɟɖůɘɛŮɨŮɘ ; 

Ƀ ȷɟɘůŰɞŰɏɚɖɠ ŬˊŬɜŰɞɨůŮ ɧŰɘ ɖ ūɘɚɞůɞűɑŬ çŭŮɜ ɢɟɖůɘɛŮɨŮɘè ŭɘɧŰɘ 
ŭŮɜ əɎɜŮɘ ŮəŭɞɨɚŮɡůɖ. ȹɘɧŰɘ ŭŮɜ ŮɑɜŬɘ ůŰɖɜ ɡˊɖɟŮůɑŬ əŬɜŮɜɧɠ ɤɠ 
ŬɡɗɨˊŬɟəŰɖ ˊɞɡ ŭɘŭɎůəŮɘ Űɞɜ ŭɟɧɛɞ ɔɘŬ Űɖɜ ŮɚŮɡɗŮɟɑŬ. 

ȷəɟɘɓɩɠ ɧˊɤɠ ɏɜŬɠ ŮɚŮɨɗŮɟɞɠ Ɏɜɗɟɤˊɞɠ ɡˊɎɟɢŮɘ ɔɘŬ Űɞɜ ŮŬɡŰɧ Űɞɡ 
əŬɘ ɧɢɘ ɔɘŬ əɎˊɞɘɞɜ Ɏɚɚɞɜ. 
(ɀŮŰɎ ŰŬ ūɡůɘəɎ, ɛŰűɟ. ȸ.ȾɎɚűŬɠ, ɓɘɓɚɑɞ ȷô, Ůəŭ. Ʉɧɚɘɠ, ȷɗɐɜŬ 2009, ůŮɚ 147)
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Ƀɘ Ɏɜɗɟɤˊɞɘ ŭŮɜ ɏɢɞɡɜ ˊɘŬ əŬɘɟɧ ɜŬ ɔɜɤɟɑůɞɡɜ ŰɑˊɞŰŬ. 

ɇŬ ŬɔɞɟɎɕɞɡɜ ɧɚŬ ɏŰɞɘɛŬ ůŰŬ ŮɛˊɞɟɘəɎ. 
(Antoine Saint-Exupery, Ƀ ɀɘəɟɧɠ ɄɟɑɔəɘˊŬɠ ɛŰűɟ. ɆŰɟŬŰɐ ɇůɑɟəŬ, Ůəŭ. ȼɟɘŭŬɜɧɠ, 1983, ů. 71)
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Studying Philosophy Does Make People Better Thinkers
Published online by Cambridge University Press:11 July 2025

Abstract
Many philosophers think that doing philosophy cultivates valuable intellectual abilities and dispositions. Indeed this is a 
ǇǊŜƳƛǎŜ ƛƴ ŀ ǾŜƴŜǊŀōƭŜ ŀǊƎǳƳŜƴǘ ŦƻǊ ǇƘƛƭƻǎƻǇƘȅΩǎ ǾŀƭǳŜΦ ¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ŜƳǇƛǊƛŎŀƭ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘƛǎ ǇǊŜƳƛǎŜ Ƙŀǎ ƘŜǊŜǘƻŦƻǊŜ 
been lacking. We provide evidence that philosophical study has such effects. Using a large dataset (including records from 
over half a million undergraduates at hundreds of institutions across the United States), we investigate philosophy 
ǎǘǳŘŜƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ƻƴ ǾŜǊōŀƭ ŀƴŘ ƭƻƎƛŎŀƭ ǊŜŀǎƻƴƛƴƎ ǘŜǎǘǎΣ ŀǎ ǿŜƭƭ ŀǎ ƳŜŀǎǳǊŜǎ ƻŦ ǾŀƭǳŀōƭŜ ƛƴǘŜƭƭŜŎǘǳŀƭ ŘƛǎǇƻǎƛǘƛƻƴǎΦ 
Results indicate that students with stronger verbal abilities, and who are more curious, open-minded, and intellectually 
rigorous, are more likely to study philosophy. Nonetheless, after accounting for such baseline differences, philosophy 
majors outperform all other majors on tests of verbal and logical reasoning and on a measure of valuable habits of mind. 
This offers the strongest evidence to date that studying philosophy does indeed make people better thinkers.
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ɉŮɑɚɤɜ ɞ ȿŬəŮŭŬɘɛɧɜɘɞɠ

çũɁɋŪȽ ɆȺȷɈɇɃɁè            çɀȼȹȺɁ ȷũȷɁè

ɉȺȽȿɋɁ Ƀ ȿȷȾȺȹȷȽɀɃɁȽɃɆ

ʊɹɽʁʅʁʊɹɮ
ɶ ʰ˄ʰʸʺˍʹˋʹ ˍˇˎ ˉˎˊʺ˄ʰ ˍʹˌ ˏˉʰˊ˅ʹˌ



ũɁɋɆȼ & ūȽȿɃɆɃūȽȷ

Ƀ ȷɟɘůŰɞŰɏɚɖɠ (384-322 ˊɢ) ɛŬɗɖŰɐɠ Űɞɡ ɄɚɎŰɤɜŬ, ɔŮɜɜɘɏŰŬɘ 15 ɢɟɧɜɘŬ ɛŮŰɎ 
Űɖɜ ɑŭɟɡůɖ Űɖɠ ȷəŬŭɖɛɑŬɠ Űɞɡ əŬɘ ŭɘŬűɤɜɩɜŰŬɠ ɛŮ Űɞɜ ɄɚɎŰɤɜŬ əŬɘ Űɘɠ 
əŬɗɞɚɘəɏɠ Űɞɡ ɏɜɜɞɘŮɠ, ɗŮɤɟŮɑ ˊɤɠ ɖ ɔɜɩůɖ ŭŮɜ ŮɑɜŬɘ ɏɛűɡŰɖ ˊŬɟɎ ɛɞɜɎɢŬ ɖ 
ŭɑɣŬ ɔɘ' ŬɡŰɐɜ. 

Ƀ Ɏɜɗɟɤˊɞɠ ůɡɚɚɏɔŮɘ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɖɜ ˊŬɟŬŰɐɟɖůɖ, Űɞ ˊŮɑɟŬɛŬ, Űɖɜ 
ŮɛˊŮɘɟɑŬ əŬɘ ŰŬ ŮˊŮɝŮɟɔɎɕŮŰŬɘ ɛŮ Űɖɜ ȿɞɔɘəɐ ˊɞɡ ůɡɜɘůŰɎ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ 
Űɖɠ ůəɏɣɖɠ. ɇɖɜ ɓɘɞɚɞɔɘəɐ ɘŭɘɧŰɖŰŬ ɤɠ ŮɟɔŬɚŮɑɞ Ůˊɘɓɑɤůɖɠ.

ȷɜŬˊŰɨůůŮɘ Űɞɡɠ ˊŬɟŬɔɤɔɘəɞɨɠ / ŬˊɞŭŮɘəŰɘəɞɨɠ ůɡɚɚɞɔɘůɛɞɨɠ ˊɞɡ Űɖɜ 
ŬˊɞɗŮɩɜɞɡɜ. 

ȷˊɞŭŮɘəŰɘəɞɑ ůɡɚɚɞɔɘůɛɞɑ: 

ũɜɩůɖ ŭŮɜ ŮɑɜŬɘ Űɞ çɧŰɘè ŬɚɚɎ Űɞ çŭɘɧŰɘè.

çȳŰŬɜ ɞɘ ˊɟɞəŮɑɛŮɜŮɠ ŮɑɜŬɘ ŬɚɖɗŮɑɠ ŮɑɜŬɘ əŬɘ Űɞ ůɡɛˊɏɟŬůɛŬè. 
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̛̞̘̘̞̒̔̒̊
̖Ю͗͠ʹ͔ͥЮ͚ͯͦ͝Ю͔͠͡Ю͗͠ʹ͔ͥ

Å̡͑͜͢͝͵Ю͔͚͠͡ЮѤ͙͔ͮ͞ѥЮ͔͟͡Ю͎͚͕͖͚͔ͮ͟͞͝Ю͚͔͔ͭ͟͠.

Å̑ͪ͛͌͐Ш͈͖͙͗͒͑ͪ͢ШͫШ͈͎͎͓͔͙ͪ͌͘͝Ш͚͙͌͛ͫ͌͐͘͠Ш͖͗͜Ш͓͙ͧ͠Ш͈͔͖͖͓͊ͤ͌ЮШ̘͐Ш͈͚͐͏͚͙ͫ͌͐Ш͓͈͙Ш͚ͩ͒͒͛͌͠ШѼШ͎Ш
͖͒͊͐͑ͫШ͚͔ͩ͜͞Ш͚͖͔ͩ͒͜͝ЮШ
Å͓͎̊͑ͧШ͈͑͐Ш͚͈ͧШ͓͈͚͋͌ͧ͛͌͞Ш͙͠Ш͈͖͔͎͈͛ͧ͛͜ШͫШ͖͈͔͗ͫ͘͝Ш͈͑͏͙ͨШ͈͑͐Ш͖͐Ш͈͙ͪ͘͞Ш͖͗͜Ш͖͔͋͐ͪ͗͜Ш͙͛͐Ш
͚͎͓͖͔͙͌͗͐͛͐͑ͪШ͓͈͙Ш͖͗͌͗͐͏͚͙ͫ͌͐ЯШ͈͑͏͖ͧ͒͜Ш͔͋͌Ш͈͖͈͗͑͒͌͌͛͐͡Ш͔͈Ш͈͕͖͔͒͒ͩ͜гШ

ÅѤ͚̓͒Ю͎͓͖͛ͧ͒Ю͚͎Ю͓͖͒͟Ю͙͖͎Ю͓ͦ͵Юͤͦͧ͟͞Юʹ͚͎͒͢͞Юё͎͚͒͛ʹ͎͔͡͠͡ђѥЮ̐͜͝ ͎͐ͧ͘͜Ю̡ͦ͗ͯ͜͢͟͞͡еЮ̟͚ͯͦ͘͡ЮёΧΥΪ-ΦΧΪЮͤ͝ђ

ÅѤи͝͞ʹ͖͒͝Ю͚͎Ю͏ͦ͞Ю͙͖͎Ю͎͘͵͕͖͎͒Ю͜͢͝Ю͚͎Ю͚͎͖͒ͧЮ͎͔͕͖͚͘͵Ю͖͎͐Ю͙ʹ͚͎еЮ͙͖͎Ю͖͑ʹ͎Ю͖͎͐Ю͔͚͡Ю͎ͧ͜͜͝Ю͎͓͖͛ͧ͒Ю͚͎Ю
͓͵ͦ͠Ю͎͖͗Ю͚͎Ю͕͚͒ͯͦ͝ѥЮ̖͙͖͎͒ͭ͐͘͜͞ЮΤΫΦΩеЮSeren Kjerkegor͎͚̓ͭ͟Ю̣͎͖͛͝͞͠͡͵͟Ю̤͖ͭͣ͘͜͜͟͠Ю(1813-1855)

̖Ю̤͖͎ͣͧ͘͜͜͠Ю͖͎͚͖͑ͮ͒͢͡͝Ю͎͡Юͦͯ͠͠͡Ю͒ͦ͞͡͵͙͎͎͡Ю͙͒Ю͚͜͡Юͦͭ͠͠͡Юͭ͜͡͞͝д 
̬͎͚͐ͭ͞Ю͔͟͡Ю͔Ю͖͐͗͘͜͵-͔Ю͖͒͝͠͡͵͙͔Ю͚ͦ͡Ю͏͖͙͚ͯͦ͠Ю͖͙͚͐ͮ͘͘͢͜͠͠!
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ɇɘ ŮɑɜŬɘ ɔɜɩůɖ ; 

Ƀ ɆɤəɟɎŰɖɠ ɏɗŮůŮ ˊɟɩŰɞɠ ŰŬ çɗŮɛŮɚɘɩŭɖè ŮɟɤŰɐɛŬŰŬ, ɢɤɟɑɠ ɜŬ 
ˊŬɑɟɜŮɘ ɘəŬɜɞˊɞɘɖŰɘəɏɠ ŬˊŬɜŰɐůŮɘɠ/ɞɟɘůɛɞɨɠ, ɔŮɔɞɜɧɠ ůəɎɜŭŬɚɞ 
ůŮ ɛɑŬ Ůˊɞɢɐ ɡˊŮɟɐűŬɜɖ ɔɘŬ Űɖɜ əŬŰɎəŰɖůɖ ɔɜɩůɖɠ. 

ȰŭɘɜŮ ŬˊɎɜŰɖůɖ ɛɧɜɞ ɔɘŬ Űɞ Űɘ ŭŮɜ ŮɑɜŬɘ ɔɜɩůɖ!

Ⱦɚɖɟɞɜɧɛɞɘ Űɤɜ ŮɟɤŰɖɛɎŰɤɜ Űɖɠ ɔɜɩůɖɠ, ɞ ɄɚɎŰɤɜ,

ɞ ȷɟɘůŰɞŰɏɚɖɠəŬɘ ɞɘ ȹɡŰɘəɞɑ ūɘɚɧůɞűɞɘ ɤɠ Űɘɠ ɛɏɟŮɠ ɛŬɠ.
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ȼ ŬəɞɨɟŬůŰɖ & ŮɡɏɚɘəŰɖ ȷɁȷȻȼɇȼɆȼ, ɖ ɄȷɅȷɇɅȼɆȼ, ɖ ɄȺɅȽȺɅũȺȽȷ 

ŮɑɜŬɘ ɞɘ ŬɝŮˊɏɟŬůŰŮɠ ŭŮɝɘɧŰɖŰŮɠ ɔɘŬ ŬŮɘűɞɟɑŬ & ˊɟɧɞŭɞ.

çɃ ŭŮ ŬɜŮɝɏŰŬůŰɞɠ ɓɑɞɠ 

ɞɡ ɓɘɤŰɧɠ Ŭɜɗɟɩˊɤè 

ȷˊɞɚɞɔɑŬɆɤəɟɎŰɞɡɠ



ūȆȈȌůȌűǿŬ çǪ ůȇǽȑȄ ɸǼȊȒ ůŰȄ ůȇǽȑȄè

BIG Questions

that cannot be usually answered by empirical evidence under laboratory conditions.

ñWhat Life & Cosmos are all aboutò 

"What is knowledge" 

"How do we know that we know" 

ñWhatôs the meaning of lifeò



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ūȽȿɃɆɃūȽȷ
ȼ ůəɏɣɖ ˊɎɜɤ ůŰɖ ůəɏɣɖ

ȾɚɎŭɞɘ Űɖɠ ɛˊɞɟɞɨɜ ɜŬ ɗŮɤɟɖɗɞɨɜ ɖ :

üũɁɋɆȽɃȿɃũȽȷ / ȺɄȽɆɇȼɀɃȿɃũȽȷ

üɀȺɇȷ-ūɈɆȽȾȼ (ɃɜŰɞɚɞɔɑŬ ˊɏɟŬ Ŭˊɧ ŰŬ ŬɘůɗɖŰɎ, ŮɑɜŬɘ, ɢɩɟɞɠ, ɢɟɧɜɞɠ, ŬɘŰɑŬé)

üȼŪȽȾȼ (ȽˊˊɞəɟŬŰɘəɧɠ ȳɟəɞɠ, ȸɘɞɖɗɘəɐé)

üɄɃȿȽɇȽȾȼ (Ⱥɡɗɨɜɖ-ȹɘəŬɘɞůɨɜɖ-ȹŮɞɜŰɞɚɞɔɑŬ)

üȷȽɆŪȼɇȽȾȼ (ɇɏɢɜŮɠ, ɀŬɗɖɛŬŰɘəɐ ȷɟɛɞɜɑŬé.)

ȼ ūɘɚɞůɞűɑŬ ɗŮɤɟŮɑŰŬɘ ɗŮɛɏɚɘɞ & əɚŮɘŭɑ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘůŰɐɛŮɠ

ȰɜŬɠ ŬɜŬɜŰɘəŬŰɎůŰŬŰɞɠ ɞŭɖɔɧɠ ȺɈɄɅȷũȽȷɆ(çŮɜ Űɤ Ůɡ Űɞ ˊɞɚɨè əŬŰɎ ȷɟɘůŰɞŰɏɚɖ)



What is ontology? - Definition and history - Market Business News
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THE VIRTUE OF CURIOSITY
Published online by Cambridge University Press:02 August 2018

Lewis Ross

Epistemology

!ōǎǘǊŀŎǘ
! ǘƘǊƛǾƛƴƎ ǇǊƻƧŜŎǘ ƛƴ ŎƻƴǘŜƳǇƻǊŀǊȅ ŜǇƛǎǘŜƳƻƭƻƎȅ ŎƻƴŎŜǊƴǎ 
ƛŘŜƴǘƛŦȅƛƴƎ ŀƴŘ ŜȄǇƭƛŎŀǘƛƴƎ ǘƘŜ ŜǇƛǎǘŜƳƛŎ ǾƛǊǘǳŜǎΦ !ƭǘƘƻǳƎƘ ǘƘŜǊŜ 
ƛǎ ƭƛǘǘƭŜ ǎǳǎǘŀƛƴŜŘ ŀǊƎǳƳŜƴǘ ŦƻǊ ǘƘƛǎ ŎƭŀƛƳΣ ŀ ƴǳƳōŜǊ ƻŦ 
ǇǊƻƳƛƴŜƴǘ ǎƻǳǊŎŜǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ŎǳǊƛƻǎƛǘȅ ƛǎ ŀƴ ŜǇƛǎǘŜƳƛŎ ǾƛǊǘǳŜΦ 
Lƴ ǘƘƛǎ ǇŀǇŜǊΣ L ǇǊƻǾƛŘŜ ŀƴ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ǾƛǊǘǳŜ ƻŦ ŎǳǊƛƻǎƛǘȅΦ 
!ŦǘŜǊ ŀǊƎǳƛƴƎ ǘƘŀǘ ǾƛǊǘǳƻǳǎ ŎǳǊƛƻǎƛǘȅ Ƴǳǎǘ ōŜ ŀǇǇǊƻǇǊƛŀǘŜƭȅ 
ŘƛǎŎŜǊƴƛƴƎΣ ǘƛƳŜƭȅ ŀƴŘ ŜȄŀŎǘƛƴƎΣ L ǘƘŜƴ ǎƛǘǳŀǘŜ Ƴȅ ŀŎŎƻǳƴǘ ƛƴ 
ǊŜƭŀǘƛƻƴ ǘƻ ǘǿƻ ōǊƻŀŘŜǊ ǉǳŜǎǘƛƻƴǎ ŦƻǊ ǾƛǊǘǳŜ ǊŜǎǇƻƴǎƛōƛƭƛǎǘǎΥ 
²Ƙŀǘ ǎƻǊǘ ƻŦ ƳƻǘƛǾŀǘƛƻƴǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜǇƛǎǘŜƳƛŎ ǾƛǊǘǳŜΚ !ƴŘ 
Řƻ ŜǇƛǎǘŜƳƛŎ ǾƛǊǘǳŜǎ ƴŜŜŘ ǘƻ ōŜ ǊŜƭƛŀōƭŜΚ L ǿƛƭƭ ǎƪŜǘŎƘ ŀƴ 
ŀŎŎƻǳƴǘ ƻƴ ǿƘƛŎƘ ŎǳǊƛƻǎƛǘȅ ƛǎ ƻƴƭȅ ǾƛǊǘǳƻǳǎ ǿƘŜƴ ǊƻƻǘŜŘ ƛƴ ŀ 
ƴƻƴπƛƴǎǘǊǳƳŜƴǘŀƭ ŀǇǇǊŜŎƛŀǘƛƻƴ ƻŦ ŜǇƛǎǘŜƳƛŎ ƎƻƻŘǎΣ ōŜŦƻǊŜ 
ŀǊƎǳƛƴƎ ǘƘŀǘ ŎǳǊƛƻǎƛǘȅ Ŏŀƴ ŜȄƘƛōƛǘ ƛƴǘŜƭƭŜŎǘǳŀƭ ǾƛǊǘǳŜ ƛǊǊŜǎǇŜŎǘƛǾŜ 
ƻŦ ǿƘŜǘƘŜǊ ƻƴŜ ƛǎ ǊŜƭƛŀōƭŜ ƛƴ ǎŀǘƛǎŦȅƛƴƎ ƛǘΦ

https://www.cambridge.org/core/journals/
episteme/article/abs/virtue-of-curiosity/
F10BCF2F18A8E9009D9F232143D09305

https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Lewis%20Ross&eventCode=SE-AU
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
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doi: 10.1177/1745691611421204.

The Hungry Mind: Intellectual Curiosity Is the Third Pillar of Academic Performance

Sophie von Stumm1, Benedikt Hell2, Tomas Chamorro-Premuzic3

Abstract

Over the past century, academic performance has become the gatekeeper to institutions of higher education, shaping career 
paths and individual life trajectories. Accordingly, much psychological research has focused on identifying predictors of 
academic performance, with intelligence and effort emerging as core determinants. In this article, we propose expanding on the 
traditional set of predictors by adding a third agency: intellectual curiosity. A series of path models based on a meta-analytically 
derived correlation matrix showed that (a) intelligence is the single most powerful predictor of academic performance; (b) the 
effects of intelligence on academic performance are not mediated by personality traits; (c) intelligence, Conscientiousness (as 
marker of effort), and Typical Intellectual Engagement (as marker of intellectual curiosity) are direct, correlated predictors of 
academic performance; and (d) the additive predictive effect of the personality traits of intellectual curiosity and effort rival that 
the influence of intelligence. 

Our results highlight that a "hungry mind" is a core determinant of individual differences in academic achievement.

https://pubmed.ncbi.nlm.nih.gov/26168378/

https://pubmed.ncbi.nlm.nih.gov/?term=von+Stumm+S&cauthor_id=26168378
https://pubmed.ncbi.nlm.nih.gov/26168378/#full-view-affiliation-1
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Article

States of Curiosity Modulate Hippocampus-Dependent Learning via the Dopaminergic Circuit
Matthias J. Gruber, Bernard D. Gelman, Charan Ranganath 

Summary

People find it easier to learn about topics that interest them, but little is known about the mechanisms by which 

intrinsic motivational states affect learning. We used functional magnetic resonance imaging toinvestigate how 

curiosity (intrinsic motivation tolearn) influences memory. In both immediate andone-day-delayed memory 

tests, participants showed improved memory for information that they were curious about and for incidental 

material learned during states of high curiosity. Functional magnetic resonance imaging results revealed that 

activity in the midbrain and thenucleus accumbenswas enhanced during states of high curiosity.Importantly, 

individual variability in curiosity-driven memory benefits for incidental material was supported by anticipatory 

activity in the midbrain andhippocampusand byfunctional connectivitybetween these regions. These 

findingssuggest a link between the mechanisms supporting extrinsic reward motivation and intrinsic curiosity 

and highlight the importance of stimulating curiosity to create more effective learning experiences.

https://www.sciencedirect.com/topics/neuroscience/nucleus-accumbens
https://www.sciencedirect.com/topics/neuroscience/nucleus-accumbens
https://www.sciencedirect.com/topics/neuroscience/hippocampus
https://www.sciencedirect.com/topics/neuroscience/functional-connectivity
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490-399 BC

G.ɀ.VASILOPOULOS

THE WISDOM OF QUESTIONING

ɇŬ ŮɟɤŰɐɛŬŰŬ ůŰɖɜ ūɘɚɞůɞűɑŬ (ɎɟŬ əŬɘ ůŰɖɜ ŮˊɘůŰɐɛɖ) 

ŮɑɜŬɘ ˊɎɜŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ Ŭˊɧ Űɘɠ ŬˊŬɜŰɐůŮɘɠ. 

ȾŬɘ əɎɗŮ ŬˊɎɜŰɖůɖ ˊŬɟɎɔŮɘ ˊɎɜŰŬ ɜɏŬ ŮɟɤŰɐɛŬŰŬ!



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ɳʃɹʋɳɹʄɶɾɮʆɹɼʁʆɶʆɮ ϧ ɳʃɹʅʆɶɾɶ

ɳʃɹʅʆɶɾɶΥ ʁ̄ʾˋˍʰ˃ʰʽҐʴ˄˖ˊʾʸ˖ ˁʰ˂ʱΣ ˇˊʻʱΣ ʷʴˁˎˊʰ

üɶ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ˁʰˍʰ˄ˇˇˏ˃ʶ κ ˋˎ˂˂ʰ˃ʲʱ˄ˇˎ˃ʶ ʴ˄˖ˋʽʰˁʱ 
˃ʽʰ ˇ˄ˍˈˍʹˍʰΣ ʰˁˈ˃ʹ ˁʰʽ ˔˖ˊʾˌ ʰˎˍʺ ˄ʰ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾΦ 

üɶ ʶˉʽˋˍʺ˃ʹ ʻʶ˃ʶ˂ʽ˗˄ʶˍʰʽ ˃ʶ ˍʹ˄ ʊʽ˂ˇˋˇ˒ʾʰΣ ˉʱ˄˖ ˋˍʹ˄ 
ʊʽ˂ˇˋˇ˒ʾʰ ϧ ˉʰˊʰ˃ʷ˄ʶʽ ʵʽʰˊˁ˗ˌ ʵʽʰ˂ʶˁˍʽˁʺΗ    

üʅʶ ʵʽʰˊˁʺ ʰ˃˒ʽˋʲʺˍʹˋʹκ ˁʰʽ ˉˇˍʷ ̟ˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ʰˎʻʶ˄ˍʾʰ ʺ ʵˇ˅ˇ˃ʰ˄ʾʰΗ 

üʍˌ ʶ˒ʰˊ˃ˇʴʺΣ ˉˊˇʲʱ˂˂ʶʽ ˋˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ ϧ ˍʹ˄ 
ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰΦ

üɰʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰˊ˔ʺ ˍʹˌ ʰʽˍʽˈˍʹˍʰˌπ̱ ˇˎˌ ˁʰ˄ˈ˄ʶˌ 
ʰ˄ʰʴˁʰʽˈˍʹˍʰˌ ˍ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ όʰʽˍʽˇˁˊʰˍʾʰύ  ˉˇˎ 
ˉˊ˖ˍˇʵʽʰˍˏˉ˖ˋʰ˄ ̌ʽ ʊˎˋʽˁˇʾ ʊʽ˂ˈˋˇ˒ˇʽό̀ ˎ˄ʵʷʶˍʰʽ ˁʰʽ ˃ʶ 
ˍˇ bƻōŜƭ ʁʽˁˇ˄ˇ˃ʾʰˌ ˍˇˎ нлнмΗΗΗύΦ 



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ɳʃɹʋɳɹʄɶɾɮʆɹɼʁʆɶʆɮ ϧ ɳʃɹʅʆɶɾɶ

ɳʃɹʅʆɶɾɶ: ʁ ˉʾˋˍʰ˃ʰʽҐʴ˄˖ˊʾʸ˖ ˁʰ˂ʱΣ ˇˊʻʱΣ ʷʴˁˎˊʰ

ʁ ɮˊʽˋˍˇˍʷ˂ʹˌ ʶʾ˄ʰʽ ˇ ˉˊ˗ˍˇˌ ˉˇˎ ˉˊˇˍʶʾ˄ʶʽ ˍˇ˄ 

ˉʰˊʰʴ˖ʴʽˁˈ ˋˎ˂˂ˇʴʽˋ˃ˈ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ʶˉʰʴ˖ʴʽˁˈ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉˊˈˍˎˉˇ ˍʹˌ ʰʽˍʽˈˍʹˍʰˌ όˍʹˌ ʰʽˍʽ˗ʵˇˎˌ 

ʰˊ˔ʺˌˍ˖˄ п ʰʽˍʾ˖˄κˏ˂ʹˌ-˃ˇˊ˒ʺˌ-ˋˁˇˉˇˏ-˃ʶˍʰʲˇ˂ʺˌ ʺ ˉˇʾʹˋʹˌύΦ 

ʆʹ˄ ʷʴˁˎˊʹ ˉʰˊʰʴ˖ʴʺ ˂ˇʴʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 

ˎˉˇʻʷˋʶ˖˄ ʰˉˈ ʰ˂ʹʻʶʾˌ ˉˊˇˁʶʾ˃ʶ˄ʶˌ ϧ ʰ˅ʽ˗˃ʰˍʰ 
όˉˇˎ ˍʰ ʰˉˇ˃ʰˁˊˏ˄ʶʽ ʰˉˈ ˍˇ ʃ˂ʰˍ˖˄ʽˁˈ ˉˊˈˍˎˉˇ ˉʶˊʾ 

ʰ˄ʰ˂˂ˇʾ˖ˍ˖˄ ʽʵʶ˗˄κˇ˄ˍˇ˂ˇʴʽˁ˗˄ ʰˊ˔ʶˍˏˉ˖˄ ʺ ʵˇ˅ʰˋʽ˗˄ 

ϧ ʵʽʰʽˋʻʺˋʶ˖˄ύΦ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ɳʃɹʅʆɶɾɶ: ʶˉʾˋˍʰ˃ʰʽҐʴ˄˖ˊʾʸ˖ ˁʰ˂ʱΣ ˇˊʻʱΣ ʷʴˁˎˊʰ

Åɰʰˋʽˁʺ ɳˉʽˋˍʺ˃ʹΥ ʰˉˇʲ˂ʷˉʶʽ ˋˍʹ˄ ʻʶ˖ˊʹˍʽˁʺ ʴ˄˗ˋʹ ˁʰʽ ζ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹη ˍ˖˄ ˄ˈ˃˖˄ ˍʹˌ 
˒ˏˋʹˌ όto know what)

Åɳ˒ʰˊ˃ˇˋ˃ʷ˄ʹ ɳˉʽˋˍʺ˃ʹΥ ʰˉˇʲ˂ʷˉʶʽ ˋˍʹ˄ ʶˉʽ˄ˈʹˋʹ ˉˊʰˁˍʽˁʺˌ ʶ˒ʰˊ˃ˇʴʺˌ ˍʹˌ 
ˉˊˇʹʴˇˏ˃ʶ˄ʹˌ ʻʶ˖ˊʾʰˌ όto know that)

Åʆʶ˔˄ˇ˂ˇʴʾʰΥ ʰˉˇʲ˂ʷˉʶʽ ˋˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ˃ʷˋ˖˄ ˉˊˇˁʶʽ˃ʷ˄ʹˌ ˍʹˌ ˉˊʰˁˍʽˁʺˌ ʶ˒ʰˊ˃ˇʴʺˌ 
& ˍˇˎ ˇʽˁˇ˄ˇ˃ʽˁˇˏ ˍʹˌ ʰˉˇˍˎˉ˗˃ʰˍˇˌ όto know how)

ζʁ ˋʹ˃ʶˊʽ˄ˈˌ ʱ˄ʻˊ˖ˉˇˌ ˅ʷˊʶʽ ˉˇ˂ˏ ˂ʽʴˈˍʶˊʰ ʴʽʰ ˍʰ ʶˊʴʰ˂ʶʾʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ 

ʰˉΩ ˈˋʰ ʺ˅ʶˊʶ ˇ ˉˊ˖ˍˈʴˇ˄ˇˌ ʴʽʰ ˍʰ ʵʽˁʱ ˍˇˎη Max Weber

ʆʽ ʻʰ ˋˎ˃ʲʶʾ ʰˉˈ ˍ˗ˊʰ ˁʰʽ ʶ˒ʶ˅ʺˌ ˉˇˎ ˇʽ ʰ˂ʴˈˊʽʻ˃ˇʽ ˃ʰˌ ʴ˄˖ˊʾʸˇˎ˄ ʺʵʹ ˁʰ˂ˏˍʶˊʰΣ 

ʶʱ˄ ʰˉˇ˒ʰˋʾʸˇˎ˄ ʴʽʰ ʶ˃ʱˌ ˔˖ˊʾˌ ʶ˃ʱˌΤ

ɳʃɹʋɳɹʄɶɾɮʆɹɼʁʆɶʆɮ ϧ ɳʃɹʅʆɶɾɶ



ɮʅ ʅʇʅʆɶɸʁʇɾɳ 
ɾɳ ʆɶɿ 

ɲɹʁɹɼɶʅɶ ɳʃɹʋɳɹʄɶʅɳʍɿ

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

üɲ-̔ˇʽˁ˗ Υ ʊˊˇ˄ˍʾʸ˖κɲʽʶˎʻʶˍ˗κɲʽʶˎʻˏ˄˖ ˍʰ ˍˇˎ ʁʾˁˇˎΥ ζˇʾˁˇˌη όˋˉʾˍʽΣ ˉˎˊʹ˄ʽˁʺ ʵˇ˃ʹ) 
όʰˉˈˋˉʰˋ˃ʰ ɮʽˋ˔ˏ˂ˇˎ сˇˌ ˉ˔ ʰʽ˗˄ʰˌύ

üʁʽˁˇ-˄ˇ˃˗: ζ̌ ʾˁˇˌη ϧ ζ˄ˈ˃ˇˌη όˁʰ˄ˈ˄ʰˌΣ ʵʽʰ˔ʶʾˊʽˋʹύΦ 
    ζˉʶˊʾ ˍˇ˄ ˄ˇˋʷˇ˄ˍʰ ̌ ʽˁˇ˄ˇ˃ʾʹ˄η όɹˉˉˇˁˊʱˍʹˌΣ ʃʶˊʾ ʶˉʽʵʹ˃ʽ˗˄ύ

üɳˉʽ-˔ʶʽˊ˗: 

 ɰʱʸ˖ ˍˇ ˔ʷˊʽ ˃ˇˎ ˉʱ˄˖ ˋʶ ˁʱˍʽκ ʰˋ˔ˇ˂ˇˏ˃ʰʽ

     ɲʽʰ˒Φ ʶʴ˔ʶʽˊ˗ όˉʰɑ́˄˖ ˋˍʰ ˔ʷˊʽʰ ˃ˇˎκʶʴ˔ʶʽˊʾʸ˖ύ

 ζ̱ ʱ˔ʶʽˇ˄ ̱ ʹ˄ ʶˉʽ˔ʶʾˊʹˋʽ˄ ̄ ˇʽʶʾˋʻʰʽΧη 

 ɸˇˎˁʽʵʽʵʹ ɹˋˍˇˊʾʰʽ 1.70.7 5̌  ̩h ʽ˗˄ʰˌ ˉ˔

ʰ˂˂ʱ ϧ ˋˎ˂˂ˇʴʾʸˇ˃ʰʽ όʶˉʽ˔ʶʾˊʹ˃ʰύΦ
 ζʶ˄ ˄  ̟̫ ˔ʶʽˌ ʶˉʽ˔ʶʾˊʹ˃ʰ ʁ ˄ ˔ʶʽˊʶʽ˄ ̟  ʲʷ˂ˍʽˋˍʶΧη 

 ʃ˂ʱˍ˖˄ ɮ˂ˁʽʲʽʱʵʹˌ ммоΥр-с  рˇˌ ʰʽ˗˄ʰˌ ˉ˔

ɮˉˈ ˍʰ ˍʷ˂ʹ ˍˇˎ мсˇˎh ʽ˗˄ʰ ˁʰʽ ˃ʶˍʱΣ ˋˍʹ˄ ɮʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇʽ ˈˊˇʽΥ
üBusiness(busy about something)
üEnterprise(enter-prendre = untertake)

üManage(ʰˉˈ ˍˇ ɽʰˍʽ˄. manus=̝ ʷˊʽ& ɹˍʰ˂ʽˁˈ ˊʺ˃ʰ maneggiareΣ άˁʰˍʶˎʻˏ˄˖ κʶˁˉʰʽʵʶˏ˖ ʱ˂ˇʴˇέ ϧ ɱʰ˂˂ʽˁˈ ƳŞƴŀƎŜ ά˄ ˇʽˁˇˁˎˊʽˈέύ

ȷɟɢɐ ůɞűɑŬɠ ɖ Űɤɜ ɞɜɞɛɎŰɤɜ ŮˊɑůəŮɣɘɠ  ȷɁɇȽɆŪȺɁȼɆ



ɲɹʁɹɼɶʅɶ

ɱΦɾΦɰɮʅɹɽʁʃʁʇɽʁʅ

ɲɹʁɹɼʍˋʹ˃hʾ ˄ʶʽ ʅ˔ʶʵʽʱʸ˖-ʁˊʴʰ˄˗˄˖-ɳ˒ʰˊ˃ˈʸ˖-ɳ˂ʷʴ˔˖ 

ɲʹ˂. ɳʃɹʋɳɹʄʍˉʰʾˊ˄ˇ˄ˍʰ ɮ̩ʃʁʊɮʅɳɹʅ.

ɮˉ̌˒ʱˋʶʽˌˋʹ˃hʾ ˄ʶʽ ɳʃɹɽʁɱɳʅʰ˄ʱ˃ʶˋʰ ˋʶ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌΗ

ɳˉ̔˂ˇʴʷˌˉ̌ ˎ̒ ʷ˂˖˄h  ʁʾ ˄h̔ ʅʍʅʆɳʅʵʹ˂Φ ɯˊˍʽʶˌςɴʴˁˎˊʶˌςɳˉʾˁh̔ ˊʶˌ

ɶ ˉ̌̔ ˈˍʹˍʰ ˍ˖˄ ʶˉʽ˂ˇʴ˗˄ ʵʶ˄ ʰˊˁʶʾ ˄ʰ ʶʾ˄ʰʽ ˉʽʻʰ˄ˇˁˊʰˍʽˁʱ ˋ˖ˋˍʺ ό!L ŜǾƛŘŜƴŎŜŘύΦ

ʃˊˇː̄̌ʻʷˍʶʽ ɮ˄ʻˊ˗ˉʽ˄ʹ ɳˎ˒ˎʾʰΣ ʊʰ˄ˍʰˋʾʰΣ ʋˊˇ˄ʽˋ˃ˈΣ ʆˈ˂˃ʹΣ ɮˊʶˍʺ ˁʰʽ ɷʻˇˌΗ    



ɲɹʁɹɼɶʅɶ

×ά²Ƙŀǘ ƛǎ ǘƘŜ ǎŜŎǊŜǘ ƻŦ ǎǳŎŎŜǎǎΚ wƛƎƘǘ ŘŜŎƛǎƛƻƴǎΗ

×Iƻǿ Řƻ ȅƻǳ ƳŀƪŜ ǊƛƎƘǘ ŘŜŎƛǎƛƻƴǎΚ 9ȄǇŜǊƛŜƴŎŜΗ

×Iƻǿ Řƻ ȅƻǳ Ǝŀƛƴ ŜȄǇŜǊƛŜƴŎŜΚ ²ǊƻƴƎ ŘŜŎƛǎƛƻƴǎΗέ

!ΦtΦWΦ !ōŘǳƭ YŀƭŀƳ όŀŜǊƻǎǇŀŎŜ ǎŎƛŜƴǘƛǎǘ ϧ ŦƻǊƳŜǊ tǊŜǎƛŘŜƴǘ ƻŦ LƴŘƛŀ όмфомπнлмрύ

ɱΦɾΦɰɮʅɹɽʁʃʁʇɽʁʅ



ɱΦɾΦɰɮʅɹɽʁʃʁʇɽʁʅ

ɳʃɮɱɱɳɽɾɮ
ɲʺ˂˖ˋʹ ɮ˒ˇˋʾ˖ˋʹˌ ˁʰʽ ˉʾˋˍʹˌ 
ˋˍˇ˄ ʰˋʻʶ˄ʺ ˁʰʽ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎΦ 

ʅˁˊʽʲ˗˄ʽˇˌΣ ˇ ˒ʰˊ˃ʰˁˇˉˇʽˈˌ ˍˇˎ ʄ˖˃ʰʾˇˎ ʰˎˍˇˁˊʱˍˇˊʰ 
ɼ˂ʰˎʵʾˇˎΣ ʶˉʽ˔ʶʽˊʶʾ ˄ʰ ʵ˗ˋʶʽ ʴˊʰˉˍ˗ˌ ˍˇ˄ ˇˊʽˋ˃ˈ ˍˇˎ 

ʶˉʰʴʴʷ˂˃ʰˍˇˌ ˍˇˎ ʻʶˊʰˉʶˎˍʺΗ

ɳʃɮɱɱɳɽʁɾɮɹ
ɮ˒ˇˋʽ˗˄ˇ˃ʰʽ ˋˍˇ ʷˊʴˇ ˉˇˎ 

ʰ˄ʰ˂ʰ˃ʲʱ˄˖
ʃ˂ʱˍ˖˄Σ ʃˊ˖ˍʰʴˈˊʰˌ 

όʹʻʽˁˇʾ ˁʾ˄ʵˎ˄ˇʽ ʰˉˈ ˍʹ˄ ˉʰʽʵʰʴ˖ʴʽˁʺ ˍ˖˄ 
ʅˇ˒ʽˋˍ˗˄ύ

ɳʃɮɱɱɳɽɾɮ ς ɽɳɹʆʁʇʄɱɶɾɮ ς ʇʃɶʄɳʅɹɮ - ɳʃɹʋɳɹʄɶɾɮʆɹɼʁʆɶʆɮ

ȷɟɢɐ ůɞűɑŬɠ ɖ Űɤɜ ɞɜɞɛɎŰɤɜ ŮˊɑůəŮɣɘɠ  ȷɁɇȽɆŪȺɁȼɆ



ɱΦɾΦɰɮʅɹɽʁʃʁʇɽʁʅ

ɽɳɹʆʁʇʄɱɶɾɮΥ
Åˎˉʹˊʶˋʾʰ ˉˇˎ ʴʾ˄ʶˍʰʽ ˉˊˇˌ ˔ʱˊʹ ˍˇˎ ˂ʰˇˏ ʺ ˍʹˌ ˉˇ˂ʽˍʶʾʰˌ
Åˍˇ ʵʹ˃ˈˋʽˇ ˎˉˇˏˊʴʹ˃ʰ
˂ʶʽˍˇˏˊʴʹ˃ʰ π ɰʽˁʽ˂ʶ˅ʽˁˈ όǿƛƪǘƛƻƴŀǊȅΦƻǊƎύ

ɳʃɹɼɽɶʅɶ ɽɳɹʆʁʇʄɱɶɾɮʆʁʅΥ 
ʇɱɳɹʁɿʁɾɹɼʁʅπɮʅʆʇɿʁɾɹɼʁʅπʃʇʄʁʅɰɳʅʆɶʅκɳɾɮɼπʃʁɽɹʆɹɼʁʅπ
ɲɹɼɮʅʆɹɼʁʅκɿʁɾɹɼʁʅπɹɳʄɳɮʅπɼʁɹɿʍɿɹɼʁʅ ɽɳɹʆʁʇʄɱʁʅΧΦΦ

ɽɳɹʆʁʇʄɱʁʅ όҐʵʹ˃ˈˋʽˇˌ ˉʹˊʷˍʹˌ). 

Ω̄ ̱̍ ˂ ʶ ˍˇˌ όҐʵʹ˃ˈˋʽˇˌύ Ҍ ˊʴ˖ - ˊʴʱʸˇ˃ʰʽ. 
ʃʰˊʱʴ˖ʴʰΥ ˂ʶʽˍˇˎˊʴ (= ˁˍʶ˂ ʵʹ˃ˈˋʽʰ 
ˁʰʻʺˁˇ˄ˍʰύΣ ˂ʶʽˍˇˎˊʴʾʰ όҐʵʹ˃ˈˋʽˇ ˁʰʻ ˁˇ˄ ̄ ˇˏ 
˄ʰ˂ʱ˃ʲʰ˄ʰ˄  ̌ˉ˂ˇˏˋʽˇʽ ʻʹ˄ʰ ˇʽ ˃  ̫ʵʽˁʱ ˍˇˎˌ 
˅ˇʵʰύΣ ˂ʶʽˍˇˎˊʴʽˁˈˌΣ ɽɳɹʆʁʇʄɱɶɾɮΦ

Lexiko_Evang_Madoulidi.pdf (mandoulides.edu.gr)

ɳʃɮɱɱɳɽɾɮ ς ɽɳɹʆʁʇʄɱɶɾɮ ς ʇʃɶʄɳʅɹɮ - ɳʃɹʋɳɹʄɶɾɮʆɹɼʁʆɶʆɮ

ȷɟɢɐ ůɞűɑŬɠ ɖ Űɤɜ ɞɜɞɛɎŰɤɜ ŮˊɑůəŮɣɘɠ  ȷɁɇȽɆŪȺɁȼɆ

https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://mandoulides.edu.gr/wp-content/uploads/2016/07/Lexiko_Evang_Madoulidi.pdf


ɱΦɾΦɰɮʅɹɽʁʃʁʇɽʁʅ

PROFESSION:

a: a calling requiring specialized knowledge and often long and intensive academic preparation
b: a principal calling, vocation, or employment
c: the whole body of persons engaged in a calling

https://www.merriam webster.com/dictionary/profession



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ȷɟɢɐ ůɞűɑŬɠ ɖ Űɤɜ ɞɜɞɛɎŰɤɜ ŮˊɑůəŮɣɘɠ  ȷɁɇȽɆŪȺɁȼɆ

.¦{Lb9{{a!b



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ü ȺˊɘɢŮɑɟɖůɖ ŮɑɜŬɘ ɛɘŬ Ŭˊɧ Űɘɠ ŮˊɘɜɞɐůŮɘɠ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ ɜɞɡ əŬɘ Űɖɠ 

ůɡɚɚɞɔɘəɐɠ űŬɜŰŬůɑŬɠ ˊɞɡ ɡˊŬəɞɨŮɘ ůŰɖɜ ŬɜɎɔəɖ əɞɘɜɤɜɘəɐɠ 

ɞɟɔɎɜɤůɖɠ-ŮɡŰŬɝɑŬɠ & Ůɝɏɚɘɝɖɠ.

ü ɃɟɔŬɜɘůɛɧɠ / Corporation ŮɑɜŬɘ ɛɑŬ ůɡɜɨˊŬɟɝɖ ɓɘɞɚɞɔɘəɩɜ ɐ əɞɘɜɤɜɘəɩɜ 

ŭɞɛɩɜ, ɡˊɧ ɘŭɘŬɑŰŮɟŬ çɢŬɛɖɚɐ ŮɜŰɟɞˊɑŬè ˊɞɡ Ůəˊɚɖɟɩɜɞɡɜ əɞɘɜɞɨɠ 

ůŰɧɢɞɡɠ. ɇɞ ŭɘŬɛɞɟűɞɨɛŮɜɞ ŮɑɜŬɘ ɞɜŰɧŰɖŰŬ ɞɟɔɎɜɤůɖɠ-ŮɡŰŬɝɑŬɠ, ŭɖɚŬŭɐ 

ůɡɜŮɟɔŬůɑŬɠ ɛŮɛɞɜɤɛɏɜɤɜ ŭɞɛɩɜ. ȼ ůɡɜŮɟɔŬůɑŬ ŰŮɑɜŮɘ ɜŬ ˊɚŮɞɜŮəŰŮɑ ɤɠ 

ˊɟɞɠ Űɞ ŬɘŰɞɨɛŮɜɞ Űɖɠ Ůɝɏɚɘɝɖɠ, ɡˊŮɟɓŬɑɜɞɜŰŬɠ ŬŭɡɜŬɛɑŮɠ çɛŮɛɞɜɤɛɏɜɞɡ 

ɔɞɜɘŭɘɩɛŬŰɞɠè əŬɘ ˊŮɟɘɞɟɘůɛɞɨɠ Űɖɠ űɡůɘəɐɠ Ůɝɏɚɘɝɖɠ. 

ü ȾɎɗŮ ɃɟɔŬɜɘůɛɧɠ ŮɑɜŬɘ ůɡɜŮˊɩɠ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ŬŰɧɛɤɜ & 

ˊɧɟɤɜ. ȺɑɜŬɘ ɛɘŬ ŭɖɛɘɞɡɟɔɘəɐ əɞɘɜɧŰɖŰŬ (ɤɠ əɡɣɏɚɖ) ůŮ ɞɛɞɘɧůŰŬůɖ 

ˊɞɡ ŭɘŬɗɏŰŮɘ ȷɟɘůŰɞŰŮɚɘəɧ çŰɏɚɞɠ / ŮɜŰŮɚɏɢŮɘŬè əŬɘ ɡˊŮɡɗɡɜɧŰɖŰŬ.

ȷɟɢɐ ůɞűɑŬɠ ɖ Űɤɜ ɞɜɞɛɎŰɤɜ ŮˊɑůəŮɣɘɠ  ȷɁɇȽɆŪȺɁȼɆ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ɳɿʆɳɽɳʋɳɹɮ

ʁ ˈˊˇˌ ʶ˄ˍʶ˂ʷ˔ʶʽʰ ʶˍˎ˃ˇ˂ˇʴʽˁʱ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʰ ʶ˄ˍʶ˂ʷˌ Ҍ ʷ˔ʶʽ˄ ʵʹ˂Φ ʹ 
ʰˉˈˁˍʹˋʹ ˋˁˇˉˇˏ - ζˍʷ˂ˇˎˌη Σ ʹ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ʰˉˈ ˈ˄ ˋʶ ʶ˄ˍʶ˂ʶ˔ʺ ˁʰʽ ˈ˔ʽ 

ʶ˄ʵʶ˂ʶ˔ʺκˋ˔ˇʽ˄ˇˍʶ˄ʺ). 

ɳˉʽ˄ˇʺʻʹˁʶ ʰˉˈ ˍˇ˄ ɮˊʽˋˍˇˍʷ˂ʹ ʴʽʰ ˄ʰ ʵʹ˂˗ˋʶʽ ˃ʽʰ ʻʶ˃ʶ˂ʽ˗ʵʹ ˒ʽ˂ˇˋˇ˒ʽˁʺ 
ˁʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʰˊ˔ʺ: 

ˍʹ˄ ˃ʶˍʱʲʰˋʹ ʰˉˈ ˍʹ˄ ʰʵˊʰ˄ʺκˉʰʻʹˍʽˁʺ ˋˍʹ˄ ʶ˄ʶˊʴˈ ˁʰˍʱˋˍʰˋʹ& ˃ ˇˊ˒ʺΣ 
˔ʱˊʹ ˋʶ ˁʱˉˇʽˇ˄ ˂ˈʴˇκʰʽˍʾʰΦ

ɱʽʰ ˍˇ˄ ɮˊʽˋˍˇˍʷ˂ʹΣ ʵˏ˄ʰ˃ʹ ˍ˖˄ ˋ˖˃ʱˍ˖˄ ʶʾ˄ʰʽ ʹ ʶ˄ˍʶ˂ʷ˔ʶʽʰ. 

ʅˍʰ ʱ˕ˎ˔ʰ ˉˊˇʷˊ˔ʶˍʰʽ ʶˁ ˍ˖˄ ʷ˅˖Σ ˋˍʰ ʷ˃ʲʽʰ ˎˉʱˊ˔ʶʽ ˋʰ˄ ˕ˎ˔ʺΦ

ɴˍˋʽ ʹ ˕ˎ˔ʺ ʴʽʰ ˍˇ˄ ɮˊʽˋˍˇˍʷ˂ʹ ʶʾ˄ʰʽ ʹ ʶ˄ˍʶ˂ʷ˔ʶʽʰ ˍˇˎ ˋ˗˃ʰˍˇˌΦ

ζɮ˄ʰʴˁʰʾˇ˄ ɦ ˊʰ ˍʹ˄ ˕ˎ˔ʺ˄ ̌ ˎˋʾʰ˄ ʁ ʾ˄ʰʽ ˖ˌ ʶʾʵˇˌ ˋ˗˃ʰˍˇˌ ˒ˎˋʽˁˇˏ ʵˎ˄ʱ˃ʶʽ ʸ˖ʺ˄ 
ʷ˔ˇ˄ˍˇˌΣ ʹ ʵȫ ˇˎˋʾʰ ʶ˄ˍʶ˂ʷ˔ʶʽʰΣ ˍˇʽˇˏˍˇˎ ʱˊʰ ˋ˗˃ʰˍˇˌ ʶ˄ˍʶ˂ʷ˔ʶʽʰηΦ ɮˊʽˋˍˇˍʷ˂ˇˎˌΣ ʃʶˊʾ 
˕ˎ˔ʺˌΣ ɰΣ пмнʰΣ нл-22.

ɮ˄ʰ˃˒ʽˋʲʺˍʹˍʹ ʹ ˏˉʰˊ˅ʹ ζˉˇʽʹˍʽˁˇˏ ʰʽˍʾˇˎη όζʃˊ˗ˍʹ ʊʽ˂ˇˋˇ˒ʾʰηκ O˄ ˍˇ˂ˇʴʾʰ)

ζɶ ˒ˏˋʽˌ ˃ʹʵʷ˄ ˃ʺˍʶ ʰˍʶ˂ʷˌ ˉˇʽʶʾ ˃ʺˍʶ ʶʽˌ ˃ʱˍʹ˄ηΦ 

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



ɲʺ˂˖ˋʹ
ɮˉ̌ˋˍˇ˂ʺˌˁ ʰʽ 
ʁˊʱ˃ʰˍˇˌ
ʁˊʴʰ˄ʽˋ˃ˇˏ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ũȺɁȽȾȼ ŪȺɋɅȽȷ 

ɆɈɆɇȼɀȷɇɋɁüɉŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ũŮɜɘəɐ ŪŮɤɟɑŬ ɚɧɔɤ ŭɘŮˊɘůŰɖɛɞɜɘəɐɠ 

əŬɗɞɚɘəɧŰɖŰŬɠ əŬɘ ŮűŬɟɛɞůɘɛɧŰɖŰŬɠ.

üȺɘůɐɢɗɖ Ŭˊɧ Űɞɜ ȷɡůŰɟɘŬəɧ ȸɘɞɚɧɔɞ Ludwig von Bertalanffy

ůŰɖɜ ŭŮəŬŮŰɑŬ Űɞɡô30

üȺɘůɖɔŮɑŰŬɘ Űɖɜ ɨˊŬɟɝɖ əŬɗɞɚɘəɩɜ Ŭɟɢɩɜ ůŰɖɜ ɞɟɔɎɜɤůɖ əɎɗŮ 

Ůɑŭɞɡɠ ɆɡůŰɖɛɎŰɤɜ/ɃɟɔŬɜɘůɛɩɜ (ɓɘɞɚɞɔɘəɩɜ-űɡůɘəɩɜ-

ɢɖɛɘəɩɜ-əɞɘɜɤɜɘəɩɜ əŬ). 

üɆɨɛűɤɜŬ ɛô ŬɡŰɐɜ ɧɚŬ ŰŬ ɆɡůŰɐɛŬŰŬ ŮɑɜŬɘ ˊŬɟɧɛɞɘŬɠ 

ůɡɛˊŮɟɘűɞɟɎɠ & ɤɠ ŬɚɚɖɚɞŮˊɘŭɟɩɜŰŬ ŭɘŬəɟɑɜɞɜŰŬɘ ɘŮɟŬɟɢɘəɎ 

ůŮ ɡˊɏɟ & ɡˊɧ-ůɡůŰɐɛŬŰŬ. 

üɋɠ ɆɨůŰɖɛŬ ɜɞŮɑŰŬɘ əɎɗŮ ůɨɜɞɚɞ ůŰɞɘɢŮɑɤɜ & ŬɜŰɘəŮɘɛɏɜɤɜ 

ˊɞɡ ůɡɜŭɡɎɕɞɜŰŬɘ ˊɟɞɠ ɏɜŬ əɞɘɜɧ ůəɞˊɧ (=ɃɟɔŬɜɘůɛɞɑ).

üɇŬ ɆɡůŰɐɛŬŰŬ ɤɠ ɡɣɖɚɐɠ ɃɟɔɎɜɤůɖɠ ŭɘŬɗɏŰɞɡɜ ɘŭɘɧŰɖŰŮɠ əŬɘ 

ŮˊŮɜɏɟɔŮɘŮɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɘɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ɛŮ 

Űɞ ˊŮɟɘɓɎɚɚɞɜ, ɞɘ ɞˊɞɑŮɠ ɡˊŮɟɓŬɑɜɞɡɜ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ 

ůɡɜɗŮŰɘəɩɜ Űɞɡɠ (ŭɡɜŬɛɘəɐɠ ůɡɜɏɟɔŮɘŬɠ)



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ũȺɁȽȾȼ ŪȺɋɅȽȷ 

ɆɈɆɇȼɀȷɇɋɁ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ζɳɿʆʄʁʃɹɮη   

ʆˇ ˃ʷˍˊˇ ˍʹˌ ʰˍʰ˅ʾʰˌ ˋˍʹ˄ ˇˊʴʱ˄˖ˋʹ ˍʹˌ ˏ˂ʹˌΦ

ʆˇ ʲʷ˂ˇˌ ˍˇˎ ˔ˊˈ˄ˇˎ ˋˎ˄ʰˊˍʱˍʰʽ ˃ʶ ʰˏ˅ʹˋʹ ˍʹˌ ʶ˄ˍˊˇˉʾʰˌ

ʆˇ ʾʵʽˇ ˍˇ ˋˏ˃ˉʰ˄ ˍʶʾ˄ʶʽ ˉˊˇˌ ʰˎˍˈ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ 
ˋˎʴˁʶ˄ˍˊ˗˄ʶʽ ˍʹ˄ ˃ʱʸʰ ˍˇˎ ˋʶ ˃ʽˁˊˇˏˌ ʵʽʰˋˍʶ˂˂ˈ˃ʶ˄ˇˎˌ 
ˈʴˁˇˎˌ ʰˋˍʷˊ˖˄ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˁʶ˄ˈ ˍˇˎ ˔˗ˊˇ ˎˉˈ 
ˋˎ˄ʻʺˁʶˌ ʷ˄ˍˇ˄ʹˌ ˊˇʺˌ ʶ˄ʷˊʴʶʽʰˌ όʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ʵʽʰ˒ˇˊʷˌύΦ



çǄǌǒǐǎǏǈǀè 
  (çǣǫ-è + çǲǯǭǮǜè, ǣǱǷǲǣǯǧǨǜ ǟǩǩǟǡǜ) Ǻǯǭǰ Ǯǭǳ ǣǮǧǫǭǜǦǥǨǣ ǲǭ 1865 ǟǮǺ ǲǭǫ ǐǭǻǫǲǭǩǴ ǉǩǟǭǻǤǧǭǳǰ.

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ɇɞ ɛɏŰɟɞ Űɖɠ ŬŰŬɝɑŬɠ ůŰɖɜ ɞɟɔɎɜɤůɖ Űɖɠ ɨɚɖɠ.
Ʉɑůɤ Ŭˊɧ Űɖɜ űŬɘɜɞɛŮɜɘəɐ ɖɟŮɛɑŬ Űɤɜ ˊŬɟŬŰɖɟɞɨɛŮɜɤɜ ůɡɜŰŮɚŮɑŰŬɘ ɏɜŬɠ űɟŮɜɐɟɖɠ ŬɜŬɓɟŬůɛɧɠ ɛɡɟɘɎŭɤɜ ůŰɞɘɢŮɘɤŭɩɜ ůɤɛŬŰɘŭɑɤɜ.

ɇɞ ɓɏɚɞɠ Űɞɡ ɢɟɧɜɞɡ ůɡɜŬɟŰɎŰŬɘ ɛŮ Ŭɨɝɖůɖ Űɖɠ ŮɜŰɟɞˊɑŬɠ.
ɆŰɖɜ Ŭɟɢɐ Űɞɡ ɓɏɚɞɡɠ (ˊŬɟŮɚɗɧɜ), ɖ ŰɎɝɖ ŮɑɜŬɘ ˊɎɜŰŬ ɛŮɔŬɚɨŰŮɟɖ əŬɘ ɖ ŮɜŰɟɞˊɑŬ ɛɘəɟɧŰŮɟɖ.



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

çǄǌǒǐǎǏǈǀè   

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

çǄǌǒǐǎǏǈǀè   

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ɀˊɞɟŮɑ ɖ ŮɜɏɟɔŮɘŬ ɜŬ ŭɑɜŮɘ çɕɤɜŰɎɜɘŬè ůŰɞɜ əɧůɛɞ, ŬɚɚɎ ɖ ŮɜŰɟɞˊɑŬ ŮɑɜŬɘ ˊɞɡ 
ŭɑɜŮɘ ɛɞɟűɐ əŬɘ ŮŰŮɟɧŰɖŰŬ. Ƀɘ ˊɖɔɏɠ Űɖɠ ɢŬɛɖɚɐɠ ŮɜŰɟɞˊɑŬɠ (ɧˊɤɠ Űɞɡ ȱɚɘɞɡ əŬɘ 
Űɤɜ űɤŰɞɜɑɤɜ Űɞɡ) ŮɑɜŬɘ ɡˊŮɨɗɡɜŮɠ ɔɘŬ Űɘɠ ˊɞɚɨˊɚɞəŮɠ ɕɤɜŰŬɜɏɠ ɛɞɟűɏɠ ɛŮ Űɖɜ 
ɗŬɡɛŬůŰɐ Űɞɡɠ ɞɛɞɘɧůŰŬůɖ, ŬˊɞŰɟɏˊɞɜŰŬɠ Űɖɜ ɡˊɞɓɎɗɛɘůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ ůŮ 
ɗŮɟɛɧŰɖŰŬ əŬɘ Űɖɜ ɛŮŰŬŰɟɞˊɐ Űɞɡ əɧůɛɞɡ ůŮ ɛɘŬ ɜŮəɟɐ ɗŮɟɛɘəɐ ɘůɞɟɟɞˊɑŬ.

ȷˊɧ ɛɘŬ ŰɏŰɞɘŬ ˊɖɔɐ ŮɝŬɘɟŮŰɘəɎ ɢŬɛɖɚɐɠ ŮɜŰɟɞˊɑŬɠ ɝŮəɑɜɖůŮ əŬɘ ɖ ɨˊŬɟɝɖ Űɞɡ 
ůɨɛˊŬɜŰɞɠ ˊɞɡ ɛŮ Űɖɜ ůŰŬŭɘŬəɐ Ŭɨɝɖůɖ Űɖɠ ŮɜŰɟɞˊɑŬɠ Űɞɡ Ŭˊɧ ŰɧŰŮ, ŭɘŬɜɨŮɘ Űɖɜ 
ɡˊɏɟɞɢɖ ɘůŰɞɟɑŬ Űɞɡ əɧůɛɞɡ.  



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ɇɞ ůɨɛˊŬɜ ŰŮɑɜŮɘ ůŮ Ŭɨɝɖůɖ Űɖɠ ŮɜŰɟɞˊɑŬɠ Űɞɡ ɞɟɑɕɞɜŰŬɠ ɏŰůɘ Űɞɜ ɢɟɧɜɞ, ɏɢɞɜŰŬɠ 
Űɖɜ ɛɎɕŬ Űɞɡ ůɡɔəŮɜŰɟɤɛɏɜɖ ůŮ ɛɘəɟɞɨɠ (ůɡɔəɟɘŰɘəɎ ɛŮ Űɞɜ əŮɜɧ Űɞɡ ɢɩɟɞ) 

ŭɘŬůŰŮɚɚɧɛŮɜɞɡɠ ɧɔəɞɡɠ ŬůŰɏɟɤɜ ɡˊɧ ůɡɜɗɐəŮɠ ɏɜŰɞɜɖɠ ɟɞɐɠ ŮɜɏɟɔŮɘŬɠ (ŬɜŰɘɚɖˊŰɐɠ 

ɤɠ ɗŮɟɛɞəɟŬůɘŬəɏɠ ŭɘŬűɞɟɏɠ), ɞŭŮɨɞɜŰŬɠ ŬɟɔɎ ůŰɖɜ ɛɏɔɘůŰɖ ŮɜŰɟɞˊɑŬ /ŬˊɞŭɘɞɟɔɎɜɤůɐ. 

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

çǄǌǒǐǎǏǈǀè
   ̦͈͔͛Ш͔͔͓͈͚͊͌͐ͧ͛͌ЯШ͈ͧ͒Ш͈͛Ш͈͔͈͔͈ͧ͊͘Ш͈͑͐Ш͖͈͔͊͐͑ͩ͘Ш͚͖͈͛͐͌͞͡Ш͓͈͙Ш͈͓͖͔͖͔͋͐ͨ͘͜͝Ш͚͌Ш͓͈͐Ш͖͈͔͓͔͎͊ͪ͘͠Ш

͈͚͈͚͎͑͛ͩ͛Ш͖͗͜Ш͈͈͎͈͗͛͌͛͐͘͘͡Ш͙͠Ш͖͛Ш͏͈͓͈ͤШ͎͙͛Ш͍͙ͫ͠ЮШ͌̕Ш͎͔͛Ш͖͖͗ͩ͋͘Ш͖͛͜Ш͔͖ͧ͘͜͞Ш͓͙ͧ͠ЯШ͈͛Ш
͚͚͈͛͛͐͑ͩ͜Ш͖͛͜Ш͚͓͈͙ͨ͛ͧШ͓͈͙Ш͈͍͖͔͘͜͞͡Ш͔͈Ш͍͖͔͈͌͑͒͛͐͜͝͡ЯШ͔͈Ш͖͕͔͖͔͈͌͐͋ͨ͛͐ЯШ͔͈Шў͈͖͖͔͗͗͗͛͜͡џШ
͖͈͔͈͙͗͑͒ͨ͛͘Ш͈͛Ш͖͓͛͌͒͌ͫ͘ ͓ ͈͙Ш͓͈͖͔͈͙͌͛͗͗͛͛͡Ш͚͌Ш͖͗͐ШѢ͈͙ͩ͛͑͛͌ѢШ͈͈͚͚͙͑͛͛ͩ͌͐Ш͔͙͌ͧШ͈͔͖͓͔͖͐ͪ͜͝Ш

͖͗͜Ш͖͛Ш͈͈͎͖͓͗͛ͤ͌͘͘Ш͙͠Ш͈͔͚͎͊ͫ͘Ю

̐Ш͕͎͌͗͐͋͡͠Ш͖͛͜Ш͈͔͏͖ͨ͗͘͜Ш͔͈͌͐͡Ш͔͈Ш͉͈͔͌͗͐͋ͤ͌͐͘Ш͎͔͛Ш͚͐͑ͫ͜͝Ш͈͛ͫ͜Ш͈͈͚͈͋͐͋͐͑͡Ш͈͑͐Ш͔͈Ш͈͎͚͋͐͛ͫ͌͐͘Ш͎͛Ш
͚͓͈͛͐͑ͫ͠Ш͈͑͐Ш͔͓͈͗͌͛͐͑ͫ͜Ш͖͛͜Ш͔͎͈͌ͧ͛͛ЮШ͓͉͎͓͈͙̎͒͛͐͑ͪШ͓͖͙ͪ͘͝Ш͙ͧ͗͠Ш͖Ш̖͈͔͛ͧ͐͘ ̌ ͑ͪ͐͘ЯШ͖Ш̞͖͚ͩ͛͜ 

͈͑͐Ш͖Ш̛͚͖͙͜͡͝Ш͖͈͓͓͍͖͔͗͊͘͜͜͡Ш͎͔͛Ш͈͕͈͗͐͑ͫ͘͜Ш͈͔͈͊͠͡Ш͈͑͐Ш͓͈͈͎͈͛͐ͧ͛͛ЮШ

̘Ш̖͓͖͙ͧШ͎͙͛Ш͔͖͈͙̎͛͗͘͡Ш͔͈͌͐͡Ш͖Ш͓͖͙͌͊ͩ͒Ш͓͈͙Ш͈͔͈͖͙͛͗͒͡Ш͈͊͐͛͡Ш͚͖͈͊͑ͤ͌͛͐͘͜Ш͓͌Ш͎͔͛Ш͈͖͔͎ͪ͊͘͞Ш
͈͔͏͔͎ͨ͗͐͘Ш͚͎ͤ͝Ш͖͗͜Ш͈͔͈͍͎͛ͩШ͚͈͛͏͎͈͌ͧ͛͛͘Ш͈͑͐Ш͖͉͓͎͈͗͒͌͐ͧ͛͛͘͟ЮШ͚͙̍͛ͨ͜͜͞Ш͖ͧ͒͐Ш͖͐Ш͔͓͖ͧ͐Ш͎͙͛Ш
͚͎͙ͤ͝Ш͙ͧ͗͠Ш͑͐Ш͈͙͛ͧ͜Ш͎͙͛Ш͔͖͈͙̎͛͗͘͡Ш͔͈͌͐͡Ш͈͔͈͈͚͖͗ͧ͋͛͐͘Ш͈͑͐Ш͈͊͐Ш͔͈Ш͖͔͛Ш͈͔͓͚͖͓͛͐͌͛͗͌͜͠͡ЯШ

͈͈͖͓͑͛͌ͤ͊͌͜͝Ш͈͚͓͔͖͗͌͒͗͐ͪ͐Ш͚͎͔͛Ш͚͎͗͛͡ШͫШ͚͎͔͛Ш͖͚͖͈͐͒͝͝͡Ю



Ƀ ɡˊŬɟɝɘůŰɐɠ ȷɚɓɏɟŰ ȾŬɛɨ ŭɖɛɞůɑŮɡůŮ ɛɘŬ 

ɛŮŰŬűɞɟɎ ɔɘŬ Űɞɜ ˊŬɟŬɚɞɔɘůɛɧ Űɖɠ 

Ŭɜɗɟɩˊɘɜɖɠ ɕɤɐɠ: Űɞɜ Ɇɑůɡűɞ, ɛɘŬ ɛɞɟűɐ 

Űɖɠ Ⱥɚɚɖɜɘəɐɠ ɀɡɗɞɚɞɔɑŬɠ əŬŰŬŭɘəŬůɛɏɜɞ ɜŬ 

ŮˊŬɜŬɚŬɛɓɎɜŮɘ ɔɘŬ ˊɎɜŰŬ Űɞ ɑŭɘɞ çɎɜŮɡ 

ɜɞɐɛŬŰɞɠè ɏɟɔɞ Űɞɡ ɜŬ ůˊɟɩɢɜŮɘ ɏɜŬɜ 

ɓɟɎɢɞ ˊɎɜɤ ůŮ ɏɜŬ ɓɞɡɜɧ, ɛɧɜɞ ɔɘŬ ɜŬ Űɞɜ 

ŭŮɘ ɜŬ əŬŰŮɓŬɑɜŮɘ ɝŬɜɎ (ɧˊɤɠ ɖ ŮɜŰɟɞˊɑŬ 

ůŰɞɜ Ɏɜɗɟɤˊɞ əŬɘ ůŮ ɧɚɖ Űɖ űɨůɖ).

ɇɞ ŭɞəɑɛɘɞ əŬŰŬɚɐɔŮɘ: "Ƀ ɑŭɘɞɠ ɞ ŬɔɩɜŬɠ... 

ŬɟəŮɑ ɔɘŬ ɜŬ ɔŮɛɑůŮɘ Űɖɜ əŬɟŭɘɎ Ůɜɧɠ 

Ŭɜɗɟɩˊɞɡ. ɄɟɏˊŮɘ ɜŬ űŬɜŰŬůŰŮɑ əŬɜŮɑɠ Űɞɜ 
Ɇɑůɡűɞ ŮɡŰɡɢɘůɛɏɜɞ".

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



G.ɀ.VASILOPOULOS

Ͽ ЂЮЛНОЗК МБДСЙЗгДЍЕЗК СК ЕБВЏМЭК 
МЗН АЉЕЫМЗН (ДЬЋБЛМЏК ЍЕМЙЗИЮЉК), 
ЉЕМБИЙЗЛСИЍгЍБ МЏЕ ЉМЬЙДЗЕЏ ЍИЮИЗЕЏ ВЉБ 
ЍЖЍГБВМБВЭ ИЙЗЛИЫАЍБЉ ЛЍ ИЍЮЛДЉ МЗН 
ЍОЏЛНПЉЛДЗг МЏК ÄЍГЫПБЛМЏК ЍЕМЙЗИЮЉКÔ. 

ЂИЙеПЕЗЕМЉК МЗ ОЗЙМЮЗ МЏК ИЙЗбЌЗН ЛЍ 
ДЮЉ ЛНЕЍПЭ ЉЕ ВЉБ ЉМЍГЬЛОЗЙЏ ИЙЗЛИЫАЍБЉ 
ЕЉ МЗ БЛЗЙЙЗИЭЛЍБ ЛМЏЕ ВЗЙНОЭ - ЛМЗ 
ÄМЬГЗКÔ МЏК ЍЖЬГБЖЏК. 

ϼбЕЗ ИЗН Џ ЍЖЬГБЖЏ ЌЍЕ ЛМЉДЉМЫ ВЉБ Џ 
ЉЕАЙеИБЕЏ БЛМЗЙЮЉ ЍЮЕЉБ ЕЗДЗМЍГЍБЉВЫ ДБЉ 
ÄЌЏДБЗНЙЋБВЭ ВЉМЉЛМЙЗОЭÔ ВНВГЗЋЬЕЍЛЏК!



çǄǌǒǐǎǏǈǀè 

  (çǣǫ-è + çǲǯǭǮǜè, ǣǱǷǲǣǯǧǨǜ ǟǩǩǟǡǜ) Ǻǯǭǰ Ǯǭǳ ǣǮǧǫǭǜǦǥǨǣ ǲǭ 1865 ǟǮǺ ǲǭǫ ǐǭǻǫǲǭǩǴ ǉǩǟǭǻǤǧǭǳǰ.

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

͚͈͚͓͈̊͗ͧ͗Ш͖͗͜Ш͈͖͈͗͋͋͌͛͐͡Ш͈͗ͧШ͖͔͛ШШ͚͖͎̊͐͛͛ͪ͒͘Ш͚͖͔͛Ш͔͈͕͓͈͔͖̊͋͘͡ШаШ

Ѥ̐ѢͣЮ͵͠ ͒͝͞Юʹ͖͚͠͡Ю͔Ю͐ʹ͚͖͒͟͠Ю͖͜͟͡Ю͖ͪ͜͠еЮ͎͖͗Ю͔Ю͕ͣͯ͜͞Ю͖͒͟Ю͎͎ͪ͡͡еЮ͎͗ͯ͡Ю͜͡Ю͚ͤ͒ͮ͞нЮ͖͎͖͑͑ͭ͠Ю͎͐͞Ю͎ͯ͢͡Ю͔͚͡Ю͔͚͑ͧ͗Ю͎͖͗Ю͔͚͡Ю
͎͘͘͵͖͘͜͟Ю͔͚͡Ю͖͚ͧ͡͠Ю͔͟͡Ю͎͖͎͑͗ͧ͟Ю͎͗ͯ͡Ю͔͚͡Ю͜͢͡Ю͚ͤͭ͜͢͞Ю͖͚ͯ͛͡ѥд

љ̦ ͖͗͜Ш͔͈͊͌͛͐͡Ш͎Ш͔͚͎͊ͪ͌Ш͔͛͠Ш͔͔ͧ͛͠Ш͔͈͊͌͛͐͡Ш͈͑͐Ш͎Ш͝͏͖ͩ͘Ш͖͙͛͜ЯШ͈͑͛ͩШ͖͛Ш͖͙ͪ͘͞ЮШ
̝͖͓͔͈͗͑͌͌͡Ш͔͈͗ͩ͛Ш͚͎͔͛Ш͎͋͑͡Ш͈͑͐Ш͎͔͛Шў͚͔͛͐͡џШ͈͊͐Ш͎͔͛Ш͈͈͋͐͑͡Шё͔͟͡Ю͎ͪ͛͝͞͵͟Ю͎͖͗Ю͔͟͡Ю

ͤ͞͵͔͟͠Ю͜͢͝Юʹ͎͚͎͚͗Ю͎ͭ͝Ю͔͚͡Ю͎ͤ͞ʹ͚͔͐͜Ю͎ͧ͜͢͠ђЯШ͈͑͛ͩШ͎͔͛Ш͕͎͛ͩШ͖͛͜Ш͔͖ͧ͘͜͞ѢЮ

ǫǟǬǝǪǟǫǢǯǭǰ  ǋǧǩǜǱǧǭǰ 
611 - 547 Ǯ.Ǖ



çǄǌǒǐǎǏǈǀè 
  ǆ çǲǚǬǥè ǲǭǳ ǵǯǺǫǭǳ

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

̞Ю͚ͤͭ͜͟͞Ю͚͎͖͒ͧЮ͜͡Ю͙ʹ͜͡͞Ю͔͟͡Ю͎͎͐͘͘͵͟

ǀǯǧǱǲǭǲǛǩǥǰ
384-322 ǮǕ

Sir Isaac Newton
1643-1727

Gottfried Wilhelm Leibniz
1646-1716

̣͖ͯͤ͒͝͞Ю͚ͤͭ͜͟͞ЮѤ͎ͭ͘͢͜͟͝͡ѥЮ͜͢͝Ю͖͗ͯ͒͘͢Ю
͎͙͔͗ͭЮ͖͗Ю͎͚ͭ͡Ю͚͑͒Ю͎͓͖ͯ͒͘͘Ю͎ͧ͜͡͝͡д

͎̐ͣͧ͒͒͞͠Ю͜͡Юt ͎ͭ͝Ю͜͡Ю͚͙ͭͯ͜Ю͜͢͡Ю͒͠Юʹ͚͖͔͑͒͛Ю
͖͎͚͎͑ͣͦͧ͟Ю͙͒Ю͚͜͡ЮNewton ͗ ͎͖Ю͔͚͡Ю͕͎͒ͦͧ͞Ю
͜͢͡Ю͖͎͐Ю͜͡Ю͎ͭ͘͢͜͝͡Ю͙ʹ͕͐͒͜͟Ю͜͢͡Ю͚ͤͭ͜͢͞



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

çǄǌǒǐǎǏǈǀè 

 ǆ çǲǚǬǥè ǲǭǳ ǵǯǺǫǭǳ

͈͈͔͖͖͓̓͛ͤ͌Ш͖͔͛Ш͚͓͖͑ͧШ͓͔͈͙͌͒͌͛ͨ͛Ш͙͛͐Ш͈͈͙͒͒͊ͪШ͖͛͜Ю
̦͈͔͛Ш͖͐Ш͈͈͙͒͒͊ͪШ͚͖͛Ш͉͖͔͗͌͐ͩ͒͒͘Ш͔͈͌͐͡Ш͓͈͙͌͊͒ͤ͛͌͌͘Ш͈͑͐Ш͍͙͐͐͑ͧ͛͌͌͘͘Ш͈͗ͧШ͈͙͛ͪ͜Ш͖͗͜Ш
͚͔͖͔͈͛͌͒ͤ͛͐͜Ш͓͚͈ͪШ͚ќШ͔ͪ ͈͔Ш̘͈͔͚͓͊͐ͧ͘ЯШ͖͛Ш͖͙͛ͪ͒Ш͖͛͜Ш͔͈͌͐͡Ш͖͔͗͒ͪШ͖͈͛ͧ͘Ю

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

̩͚͎͟Ю͎͚͖͙͐ͭ͜͟͞͠Ю͜͢͝Ю͖͒͝͏͖͚͖ͮ͒Ю͚͎͖͒ͧЮʹ͚͎͟Ю͎͚͖͙͐ͭ͜͟͞͠Ю
͜͢͝Ю͙͎͕͎͚͖ͧ͒Ю͎͖͗Ю͎͖͖͛͒ͧ͜͜͝Ю͎͡Ю͒͗ͯ͒͜͠͡͡Ю͚͙͚͎͒ͪ͒͘͢͜͠͡. 

̩͚͎͟Ю͎͚͖͙͐ͭ͜͟͞͠Ю͜͢͝ʹ͎͖͎͐͗͞Ю͎͓͖ͯ͒͘͘.

Change before you are forced, or it is too late



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

͈͔͔͈͙̓ͪШ̘͈͔͚͓͙͊͐ͧ͘ЯШ͈͓͎͑ͧШ͈͑͐Ш͔͎͙͛͌͛ͧ͞ЯШ͔͋͌Ш͈͖͈͓͉͔͗͒ͩ͌͐Ш͎͔͛Ш͔͖͈͌͛͗͘͡ЮШ

̜͈Ш͔͈͗ͩ͛Ш͎͙͛Ш͈͔͚͖͔͈͛͐͛ͪ͑͛͐Ш͓͈Ш͔͈͌͐͡Ш͈͑͐Ш͎Ш͈͔͈͈͚͎͗ͧ͋͛͘Ш͓͖͈͘͡Ш͔͛͠Ш͔͔͗ͩ͛͠Ю

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

̙͕ͯ͒Ю͖͎͖͎͎͑͑͗ͧ͠Ю͎͎͐͘͘͵͟Ю͵Ю͎͖͗Ю
͙͖͕͙͖͔͗ͪ͜͟͞͞͠ (fine tuning),͚͎͖͒ͧЮ
ʹ͎͖͔͐͗͞Ю͖͕͔ͯ͒͢͡͠͠Ю͔͟͡ЮЮ͚͎͒ͧ͜͟͡͞͝Ю͙͒Ю

͙͔͎͚͖͙ͤͪ͜͟͠Ю͙͖͎͔ͭ͜͜͟͠͡͠д

çǄǌǒǐǎǏǈǀè 

 ǆ çǲǚǬǥè ǲǭǳ ǵǯǺǫǭǳ



͈͍̕͡Ш͓͌Ш͎͔͛Ш̘͓͖͚͈͚͎͐ͧ͛Ш͚͔͈͋ͪ͌͛͐͜Ш͈͑͐Ш͓͌Ш͎͔͛Ш͈͔͎͈͐͑ͧ͛͛Ш͈͚͖͖͎͚͎͙͌͒͐͛͗͞͡Ш͖͛͜Ш͔͈͖͌͌͊͌͐͑ͤ͘Ш͚͖͙͑ͧ͛͜
ы͗ ͞Ш͚͎͔͛Ш͈͑͛͛͐͑ͫ͘͜Ш͖͈͒͌͐͛͊͘͜͡Ш͚͈͛Ш͉͖͖͐͒͊͐͑ͩШ͚͚͓͈͈͛ͫ͛͜ьЮ

̛͎͔͛Ш͎͓͈͎͈͌͗͐͌͐͛͐͑ͧ͛͛͘͞Ш͎Ш͔͖͈͌͛͗͘͡Ш͚͔͈͋ͪ͌͛͐͜Ш͓͌Ш͎͔͛Ш͓͖͚͎͌͛ͩ͋ШѼШ͈͚͎͋͐͌͐͘͞͡Ш͎͙͛Ш͎͖͖͈͙͗͒͘͘͝͡ЮШ
̘͍͈͌͛͐͘͡Ш͙͠Ш͖͛Ш͓ͪ͊͌͏͖͙Ш͎͙͛Ш͎͖͖͈͙͗͒͘͘͝͡Ш͈͒͒ͩШ͓͌Ш͈͔͛͡͏͖͌͛Ш͚͎͓͖͗ͧ͘ЮШ

̜͖Ш͚͔͖͖ͤ͒Ш͔͛͠Ш͎͖͖͔͗͒͐ͨ͘͘͝Ш͔͙͌ͧШ͚͚͓͈͖͙͛ͫ͛͜Ш͏͈͌͌͛͐͘͠͡Ш͓͖ͪ͛͘Ш͎͙͛Ш͖͔͚͙͊ͩͫ͘͠оШ͎͙͛Ш͕͎͙͛ͩШ͖͛͜Ш͈͑͐Ш
͖͍͈͌͛͐͘͡Ш͙͠Ш͔͔͖͈͌͊͑͌͛͗͘͡ШыŰĲŊĲŰƣƖŸƓǃь

̐Ш͔͖͈͌͛͗͘͡Ш͔͙͌ͧШ͓͎͔͓͈͖͙ͤ͛Ш͏͈͌͌͛͐͘͠͡Ш͙͗͠Ш͈͕͔ͩ͌͐͜Ш͔͈͗ͩ͛Ш͈͑͛ͩШ͎͔͛Ш͓͖͚͎͌͛ͩ͋ЮШ

ы̜͖Ш͈͔͚͖͖͛͛͐͡͞Ш͖͛͜Ш͈͖͗͐͋͐͑ͤШ͈͔͖͗͐͊͐͋͐ͤШў͈͈͚͓͔͖͒ͪ͞Ш͎͔͖͛͒ͪ͝͠џь

͚ͪ̕͠Шў͖͓͖͚͈͚͎͙͐ͧ͛џШ͓͙ͧ͠Ш͑ͩ͏͌Ш͓͔͓͈ͫ͜Ш͈͔͛͐͛͡͏͈͌͛͐Ш͚͙͛͐Ш͈͓͉͖͙͗͌͒ͪ͘Ш͈͈͚͔͗͛͘͡͠ШѼШ͚͖͔͛Ш͏͉͖ͧ͘͜Ш
͙ͧ͗͠Ш͖Ш͖͈͔͚͓͙͊͐ͧ͘Ш͚͖͔͛Ш͏͔͈͖ͩ͛Шы͈͚͈͚͎͑͛ͩ͛Ш͓͚͎͙ͪ͊͐͛Ш͔͖͈͙͌͛͗͘͡ьЮШ
̡͙Ш͖͚͈͚͈͗͛͘͡Ш͎͙͛Ш͔͔͖͈͙͌͊͑͌͛͗͘͡͏͈͌͌͛͐͘͠͡Ш͖Ш͈͖͓͈͚͓͙͛͛͐ͧ͜Ш

͊Ш͈͐͛ͧ͜Ш͈͑͐Ш͖͗͛ͩ͘͏͎͑͌Ш͙͠Ш͓͎͈͔͚͓͙͐ͧ͋͐ͧ͘͞͏͚͎͠Ш͚͈͓͔͒ͩ͛͝͠ШоШ͓͚͎͙͌͡͠Ш͎͙͛Ш͔͖͈͙͌͛͗͘͡ЮШ

çǄǌǒǐǎǏǈǀè   

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

ȼ ́ɚɖɟɞűɞɟɑŬɘůŰɞɟɘəɎ ɐŰŬɜ ˊɎɜŰŬ ɡˊɧɗŮůɖ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ɟɨɗɛɘůɖɠ ɛŮ 
ŭɘŬɔɔŮɚŮɑɠ (monitors) əŬɘ ŬɜŬŭɟɎůŮɘɠ(feedbacks),ɏɜɜɞɘŮɠ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ůŰɖɜ 
ŪŮɤɟɑŬ Űɞɡ ɉɎɞɡɠ. ɀŮ Űɖɜ ŮɜŰɟɞˊɑŬ ɜŬ ůɡɜŬɟŰɎŰŬɘ ɛŮ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑůŬ 
ˊŬɟɎ ɛŮ Űɖɜ ˊɟɞɔɟŬɛɛŬŰɘůɗŮɑůŬ ŭɟɎůɖ.

ȺɑɜŬɘ ůɡɢɜɎ çɛɡůŰɘəɐè, çɘŭɘɤŰɘəɐè əŬɘ ŬɜŰɘəŮɑɛŮɜɞ ŬɔɞɟɞˊɤɚɖůɑŬɠ.

ȺɛűŬŰɘəɐ ˊŮɟɑɞŭɞɠ ŬɡŰɐ Űɖɠ ȺɜŮŰɞəɟŬŰɑŬɠ & ȷɜŬɔɏɜɜɖůɖɠ, ɧˊɞɡ əŬɘ ɖ ɔɏɜɜɖůɖ Űɖɠ 
ɜŮɧŰŮɟɖɠ ȺˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬɠ & ȺˊɘůŰɐɛɖɠ.

ɉŬɟŬəŰɖɟɘůŰɘəɐ ˊɟŬəŰɘəɐ ŬɔɞɟɞˊɤɚɖůɑŬɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɖ ȺɈɅȺɆȽɇȺɉɁȽȷ 
ɧˊɞɡ ɜɞɛɑɛɤɠ ŬůəŮɑŰŬɘ (ɡˊɧ ˊɞɘəɑɚŮɠ ˊɟɞɦˊɞɗɏůŮɘɠ) ɧŰŬɜ ŬűɞɟɎ əŬɘɜɞŰɞɛɑŬ 
ˊɟɞɥɧɜŰɞɠ əŬɘ ɧɢɘ ůɡůŰŬŰɘəɞɨ ɐ Ɂɧɛɞɡ Űɖɠ űɨůɖɠ.

çǄǌǒǐǎǏǈǀè   

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



Ƀ ɄɞɡŬɜəŬɟɏ ŮɑɜŬɘ ɔɜɤůŰɧɠ ůŰɞɜ əɧůɛɞ Űɤɜ ɛŬɗɖɛŬŰɘəɩɜ ɤɠ ɞ 

ŰŮɚŮɡŰŬɑɞɠ ˊɞɚɡɛŬɗɐɠ ˊŬɜŮˊɘůŰɐɛɞɜŬɠ. Ƀɘ ůɨɔɢɟɞɜɞɑ Űɞɡ Űɞɜ 

ŬˊɞəŬɚɞɨůŬɜ Ŭɛűɘŭɏɝɘɞ. ɆɡɜɞɚɘəɎ ůɡɜɏɔɟŬɣŮ ŰɞɡɚɎɢɘůŰɞɜ 30 

ɓɘɓɚɑŬ əŬɘ 500 ŮɟŮɡɜɖŰɘəɏɠ ŮɟɔŬůɑŮɠ ï ɎɟɗɟŬ ˊɎɜɤ ůŮ ŮɡɟɨŰŬŰɖ 

ˊɞɘəɘɚɑŬ ɗŮɛɎŰɤɜ. ȺəŰɧɠ Ŭˊɧ ŰŬ ɀŬɗɖɛŬŰɘəɎ, ůɡɜŮɘůɏűŮɟŮ ůŰɖɜ 

ɞˊŰɘəɐ, Űɞɜ ɖɚŮəŰɟɘůɛɧ, Űɖɜ ŮɚŬůŰɘəɧŰɖŰŬ, Űɖ ɗŮɟɛɞŭɡɜŬɛɘəɐ, Űɖɜ 

əɓŬɜŰɘəɐ ɗŮɤɟɑŬ əŬɘ ŬɡŰɐ Űɖɠ ůɢŮŰɘəɧŰɖŰŬɠ. 

ŪŮɛŮɚɑɤůŮ Űɖ ůɖɛŬɜŰɘəɐ ŭɡůəɞɚɑŬ Ůˊɑɚɡůɖɠ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ Űɖɠ 

űɡůɘəɐɠ ɛŮ ɛŬɗɖɛŬŰɘəɐ ŬɜɎɚɡůɖ əŬɘ ŬɜɏŭŮɘɝŮ Űɘɠ ˊɟɩŰŮɠ ɟɤɔɛɏɠ ůŰɞ 

ɁŮɡŰɩɜŮɘɞ ůɨɛˊŬɜ. ɀŮ Ŭűɞɟɛɐ Űɖ ɟɐůɖ Űɞɡ ɁŮɨŰɤɜŬ, çɖ űɨůɖ 

ŮɡɢŬɟɘůŰɘɏŰŬɘ ɛŮ Űɖɜ ŬˊɚɧŰɖŰŬ əŬɘ ŭŮɜ ŬɔŬˊɎŮɘ Űɖ ɛŮɔŬɚɞˊɟɏˊŮɘŬ 

Űɤɜ ˊŮɟɘŰŰɩɜ ŬɘŰɑɤɜè ɞ ɄɞɡŬɜəŬɟɏ ́ ŬɟŬŰɐɟɖůŮ: çɄɟɘɜ Ŭˊɧ ɏɜŬ 

ŬɘɩɜŬ ɞɛɞɚɞɔŮɑŰɞ ɛŮ ŮɘɚɘəɟɑɜŮɘŬ əŬɘ ŭɘŬəɖɟɡůůɧŰŬɜ ŬɜɞɘɢŰɎ ˊɤɠ ɖ 

űɨůɖ ŬɔŬˊɎŮɘ Űɖɜ ŬˊɚɧŰɖŰŬ, ŬˊɞŭŮɑɢɗɖəŮ ɧɛɤɠ ɧŰɘ ɖ űɨůɖ əɎɜŮɘ Űɞ 

ŬɜŰɑɗŮŰɞ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ɛɑŬ ˊŮɟɘˊŰɩůŮɘɠè. 

Ƀ ɄɞɡŬɜəŬɟɏ ɐŰŬɜ ɛŮɔɎɚɞɠ ɞɟŬɛŬŰɘůŰɐɠ əŬɘ ˊɟɩŰɞɠ ŮɝɏűɟŬůŮ Űɖ 

ɓŬůɘəɐ Ŭɟɢɐ Űɖɠ ŪŮɤɟɑŬɠ Űɞɡ ɉɎɞɡɠ, ɧŰɘ ŭɖɚŬŭɐ çɛɘəɟɏɠ 

ŭɘŬűɞɟɏɠ ůŰɘɠ Ŭɟɢɘəɏɠ ůɡɜɗɐəŮɠ ˊɟɞəŬɚɞɨɜ ɛŮɔɎɚŮɠ ŭɘŬűɞɟɏɠ 

ůŰɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬè.
ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

Henri Poincar® (1854-1911) a French 

Mathematician, polymath, Philosopher of 

Science, became the first person to discover a 

chaotic deterministic system which laid the 

foundations of modern chaos theory. He 

formulated the Poincare conjecture that 

became over time one of the famous unsolved 

problems in mathematics until it was solved in 
2002ï2003 by Grigori Perelman.
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ɇŬ ɉŬɞŰɘəɎ ůɡůŰɐɛŬŰŬ ɏɓŬɚŬɜ Űɏɚɞɠ ůŰɖɜ əɡɟɘŬɟɢɑŬ Űɖɠ 

ɔɟŬɛɛɘəɐɠ ůəɏɣɖɠ! ȷɜŰɑɗŮŰŬ ɛŮ ŰŬ ůŰŬɗŮɟɎ ˊɟɞɓɚɏɣɘɛŬ 

ŬɘŰɘɞəɟŬŰɘəɎ & ɔɟŬɛɛɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ˊɞɡ ɞŭɖɔɞɨůŬɜ Űɖɜ 

ŮˊɘůŰɐɛɖ (ˊɢ ɁŮɡŰɩɜɘŬ), ŮɑɜŬɘ ŭɡɜŬɛɘəɎ, ɛɖ ɔɟŬɛɛɘəɐɠ 

ůɡɛˊŮɟɘűɞɟɎɠ əŬɘ ɛŮɔɑůŰɖɠ ŮɜŰɟɞˊɑŬɠ, ɧˊɞɡ ɛɘəɟɏɠ ŬɚɚŬɔɏɠ 

Űɤɜ ɛŮŰŬɓɚɖŰɩɜ Űɞɡɠ ɏɢɞɡɜ ŭɡůŬɜɎɚɞɔɖ ŮəűɞɟɎ & ɟɡɗɛɧ 

ŮəɓɎůŮɤɜ. ȹɨůəɞɚɞ ɜŬ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ŭŮŭɞɛɏɜɞɡ Űɞɡ Űɨˊɞɡ 

Űɤɜ ɛɞɟűɞəɚŬůɛɎŰɤɜ (fractals) ́ɞɡ ŰŬ ŬˊŬɟŰɑɕɞɡɜ ŰŬ ɞˊɞɑŬ 

ŬɜŬˊŬɟɎɔɞɜŰŬɘ ŭɘɞɔəɞɨɛŮɜŬ. ūɏɟɞɡɜ ŭɖɚŬŭɐ ɏɜŭɞɜ ɛɘŬ ˊɖɔɐ 

ŰɡɢŬɘɧŰɖŰŬɠ ́ɞɡ ˊŬɟɎɔŮɘ ɜɏŬ fractals ɤɠ ɔŮɜɘəŮɡɛɏɜɖ 

ɞɛɞɘɞɛɞɟűɑŬ (ˊɢ ůɡɜŬɔɤɜɘůŰɘəɐ əŬɘɜɞŰɞɛɑŬ, ŭɘŬűɗɞɟɎ əɚ)́.
ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

Henri Poincar® (1854-1911) a French 

Mathematician, polymath, Philosopher of 

Science, became the first person to discover a 

chaotic deterministic system which laid the 

foundations of modern chaos theory. He 

formulated the Poincare conjecture that 

became over time one of the famous unsolved 

problems in mathematics until it was solved in 
2002ï2003 by Grigori Perelman.
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ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŬˊɞŭɧɗɖəŬɜ ˊŬɟŬůŰŬŰɘəɎ ɛŮ 

Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ ˊŮŰŬɚɞɨŭŬɠ ˊɞɡ ˊɟɤŰɞŭɘŬŰɨˊɤůŮ 

ɞ ɛŮŰŮɤɟɞɚɧɔɞɠ Ed Lorenz Űɞ 1963. 

ɆŰɖ ůɡɛˊŮɟɘűɞɟɎ ŬɡŰɐ ɢŬɟŬəŰɖɟɘůŰɘəɐ ŮɑɜŬɘ əŬɘ ɖ 

ŬɜɎŭɟŬůɖ (feedback) ɛŮŰŬɝɨ Űɤɜ ůɡɜɗŮŰɘəɩɜ. (ˊɢ 

ůŰɖɜ əɡɓŮɟɜɖŰɘəɐ ɛŮŰŬɝɨ ŬɜŰŬɔɤɜɘůŰɩɜ, ɞɘ ˊɟɎɝŮɘɠ 

Űɞɡ Ůɜɧɠ ɔɑɜɞɜŰŬɘ ŮɟɏɗɘůɛŬ ŬɜɎŭɟŬůɖɠ Űɤɜ Ɏɚɚɤɜ 

ŬɚɚɎ əŬɘ Űɞɡ ɘŭɑɞɡ, əŬɗɘůŰɩɜŰŬɠ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɜŬŭɡɧɛŮɜɖ əŬɘ ɛɖ ˊɟɞɓɚɏɣɘɛɖ). 
Deterministic system / probability theory

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ
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Åζʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˉʶˍʰ˂ˇˏʵʰˌη ˁʰˍʱ ˍˇ˄ ˃ʶˍʶ˖ˊˇ˂ˈʴˇ ɳ˄ˍˇˎʰˊˍ 

ɽˈˊʶ˄ˍˌ όмфсоύ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰ ϧ ˃ʹ 
ʴˊʰ˃˃ʽˁˈˍʹˍʰ ˍ˖˄ ˔ʰˇˍʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˉˇˎ ʶʾ˄ʰʽ ʱˁˊ˖ˌ 
ʶˎʰʾˋʻʹˍʰ ˋˍʽˌ ʰˊ˔ʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ 

Åɴ˄ʰ ˔ʰˇˍʽˁˈ ˋˏˋˍʹ˃ʰ ʶʾ˄ʰʽ ʵˎ˄ʰ˃ʽˁˈ ˃ʶ ˍʽˌ ˒ʰʽ˄ˇ˃ʶ˄ʽˁʱ 
ʰˋʺ˃ʰ˄ˍʶˌ ˃ʶˍʰʲˇ˂ʷˌ ˍˇˎ ˄ʰ ˃ʶʴʶʻˏ˄ˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ˔ˊˈ˄ˇΦ 
ʃʶˊʽʴˊʱ˒ʶˍʰʽ ˖ˌ ʰ˄ʱʵˊʰˋʹ όfeedback), ɹ ˄˖ˋˍʺ ˋˍʹ˄ 
ζˁˎʲʶˊ˄ʹˍʽˁʺη ˉˇˎ ˁʰʻʽˋˍʱ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎˌ ˉˇ˂ˏ 
ʵˏˋˁˇ˂ʰ ˉˊˇʲ˂ʷ˕ʽ˃ʹΦ ɳˉʱʴʶˍʰʽ ʰˉˈ ˍʹ˄ ʵˇ˃ʺ ˍ˖˄ fractals 
ˉˇˎ ˍʰ ʵʽʰˁˊʾ˄ʶʽ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎˌ ʶ˂ˁˎˋˍʷˌ(attractors) ̄ ˇˎ 
ʶˉʹˊʶʱʸˇˎ˄ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎˌ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍˇˎ ʰ˄ ˁʰʽ 
ʵˎˋʵʽʱˁˊʽˍʰ ˄ʰ ʶʾ˄ʰʽ ˍʶ˂ʽˁʱ ʰʽˍʽˇˁˊʰˍʽˁʺΦ 

Åʁʽ ʶ˄ʷˊʴʶʽʶˌ ˃ʽʰˌ ʶˍʰʽˊʾʰˌ ˉ˔ ˉˊˇˁʰ˂ˇˏ˄ ʰ˄ʱʵˊʰˋʹ ˋʶ 
ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʷˌ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ʾʵʽʰΣ ʱˊʰ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ʹ 
ʰʽˍʽˇˁˊʰˍʽˁʺ ʰ˂˂ʱ ˁʰʽ ˃ʹ ʶˏˁˇ˂ʰ ˉˊˇʲ˂ʷ˕ʽ˃ʹΦ  

ɸʶ˖ˊʾʰ ˍˇˎ ʋʱˇˎˌ 



ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

üɆɡůŰɐɛŬŰŬ ɛɖ ɔɟŬɛɛɘəɎ ɧˊɞɡ ɛɘəɟɐ ŬɚɚŬɔɐ ɛɘŬɠ ɛŮŰŬɓɚɖŰɐɠ ˊɟɞəŬɚŮɑ 

ŭɡůŬɜɎɚɞɔɖ ɛŮŰŬɓɞɚɐ Ɏɚɚɖɠ ɛŮŰŬɓɚɖŰɐɠ ˊŮɟɘŮɔɟɎűɖəŬɜ əɡɟɑɤɠ Űɞ 2ɞ ɛɘůɧ Űɞɡ 

20ɞɡ ŬɘɩɜŬ (ŮɘəŬůɑŬ Poincar®, I Stewart, Does God Play Dice..)

üɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŮɑɜŬɘ ˊɚɖůɘɏůŰŮɟŬ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ əŬɘ ɢŬɟŬəŰɖɟɑůŰɖəŬɜ 

Ůɡűɡɩɠ Ŭˊɧ Űɞɜ Edgar Morin*  ɤɠ CHAOSMOS(1996) 

üȼ ŬɜŰɑɚɖɣɖ ɎɚɚɤůŰŮ Űɤɜ űŬɘɜɞɛɏɜɤɜ, ůɡɜŬɟŰɎŰŬɘ Ŭˊɧ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɞɡ 

ˊŬɟŬŰɖɟɖŰɐ ˊɞɡ ɓɟɑůəŮŰŬɘ ůɡɜɐɗɤɠ ɤɠ ɛɏɟɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɡˊɧ Űɞɡɠ 

ˊŮɟɘɞɟɘůɛɞɨɠ Űɖɠ ɔɚɩůůŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ (P.Watzlawick, W.W.NortonñTheInvented Realityò 1984)

üȺɑɜŬɘ ůɡɜŮˊɩɠ əŮűŬɚŬɘɩŭɞɡɠ ůɖɛŬůɑŬɠ ɖ ɛŮɚɏŰɖ ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ˊɟɤŰɞɓɞɡɚɑŬɠ 

əŬɘ Űɞɡ ŭɘŬɜɞɖŰɘəɞɨ əŮűŬɚŬɑɞɡ ˊɞɡ ŮɘůɎɔŮɘ əŬɘɜɞŰɞɛɑŬ, əŬɗɩɠ əŬɘ Űɞɡ ŮɚəɡůŰɐ 

ˊɞɡ ɚɏɔŮŰŬɘ əɞɡɚŰɞɨɟŬ ˊŬɟŬŰɖɟɖŰɐ, ˊŬɟɎ Űɞɡ ɡűɘůŰɎɛŮɜɞɡ ɑɢɜɞɡɠ ɤɠ ɞŭɖɔɞɨ 

ɔɟŬɛɛɘəɐɠ ˊɟɞɓɞɚɐɠ. 
*ũɎɚɚɞɠ űɘɚɧůɞűɞɠ, ůɡɔɔɟŬűɏŬɠ əŬɘ əɞɘɜɤɜɘɞɚɧɔɞɠ, ŮɚɚɖɜɞŮɓɟŬɥəɐɠ əŬŰŬɔɤɔɐɠ, ɔɜɤůŰɧɠ ɔɘŬ Űɖ ŭɘŮˊɘůŰɖɛɞɜɘəɧŰɖŰŬ Űɞɡ ɏɟɔɞɡ Űɞɡ.

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ
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ɇŬ ɉŬɞŰɘəɎ ůɡůŰɐɛŬŰŬ ŬɜŬűɏɟɞɜŰŬɘ Ůˊɑůɖɠ ůŰɖɜ əŬŰŬɚɡŰɘəɐ 
ůɡɛɛŮŰɞɢɐ Űɤɜ ŮɚəɡůŰɩɜˊɞɡ ŰŬ ŮˊɖɟŮɎɕɞɡɜ. ɇɏŰɞɘɞɘ ŮɚəɡůŰɏɠ 
ŬɘűɜɘŭɘɎɕɞɡɜ ɤɠ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ůɖɛŮɑŬ əɟɡůŰɎɚɚɤůɖɠ ɔɨɟɤ 
Ŭˊɧ ɛɑŬ ŭɨɜŬɛɖ-ŬɝɑŬ ï ɘŭɏŬ (ɛŬɔɜɖŰɘəɧ ˊŮŭɑɞ, ɜŮˊɞŰɘůɛɧɠ, 
ŮɡɜɞɘɞəɟŬŰɑŬ, űɘɚŬɜɗɟɤˊɑŬ) ŬɚɚɎɕɞɜŰŬɠ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ 
ůɡůŰɐɛŬŰɞɠ. (ɆɡɜŰɞɜɘůɛɧɠ, əŬŰɞˊŰɟɘəɐ ůɡɛˊŮɟɘűɞɟɎ, ɛɑɛɖůɖ) 

ȼ űɨůɖ ɧɛɤɠ əŬɗɩɠ əŬɘ ɖ Ŭɜɗɟɩˊɘɜɖ ůɡɛˊŮɟɘűɞɟɎ ŮɑɜŬɘ ɛɖ 
ɔɟŬɛɛɘəɐ-ŬˊɟɧɓɚŮˊŰɖ əŬŰɎ ŰŬ ˊɟɧŰɡˊŬ Űɖɠ Ŭɟɢɐɠ Űɞɡ 
ɉŬɘɕŮɜɛˊŮɟɔə, əɎŰɘ ˊɞɡ ŮɘůɐɔŬɔŮ ɐŭɖ Űɖɜ əɓŬɜŰɘəɐ ŬɜŰɑ Űɖɠ 
ɁŮɡŰɩɜɘŬɠ ɗŮɩɟɖůɖɠ. ȰůŰɤ əŬɘ ɤɠ əɡɛɛŬŰɞůɡɜɎɟŰɖůɖ/
ɛŬɗɖɛŬŰɘəɧ ɛɞɜŰɏɚɞ ŬɜŰɑ ˊŬɟŬŰɖɟɞɨɛŮɜɖ ɞɜŰɞɚɞɔɘəɐ ɡˊɧůŰŬůɖ!
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çǉǓǁǄǐǌǆǒǈǉǆè   

ȼ ȾɡɓŮɟɜɖŰɘəɐ ŬˊɞŰŮɚŮɑ ɏɜŬ ɡˊɞůɨɜɞɚɞ Űɖɠ ũŮɜɘəɐɠ ŪŮɤɟɑŬɠ ɆɡůŰɖɛɎŰɤɜ ˊɞɡ 
ŬɜŬˊŰɨɢɗɖəŮ ˊŬɟɎɚɚɖɚŬ ɛŮ ŬɡŰɐɜ ŬɚɚɎ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ɓɎůŮɘɠ. 

ȺɛűŬɜɑůŰɖəŮ əŬŰɎ ŰɞɀŮůɞˊɧɚŮɛɞŬɚɚɎ əŬɗɞɟɘůŰɘəɐ ɡˊɐɟɝŮ ɖ ɏəŭɞůɖ Űɞɡ 
ɓɘɓɚɑɞɡȾɡɓŮɟɜɖŰɘəɐ, ɐ ɏɚŮɔɢɞɠ əŬɘ ŮˊɘəɞɘɜɤɜɑŬ ůŰŬ ɕɩŬ əŬɘ ůŰɘɠ ɛɖɢŬɜɏɠŬˊɧ Űɞɜ 
Norbert Wiener Űɞ 1948. 

ȷɜŰɘəŮɑɛŮɜɞ Űɖɠ ȾɡɓŮɟɜɖŰɘəɐɠ ɏɔɘɜŮ ɖ ɛŮɚɏŰɖ Űɤɜ ɛŮŰŬɓɞɚɩɜ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɡˊɧ 
Űɖɜ ŮˊɑŭɟŬůɖ ŮɝɤŰŮɟɘəɩɜ ŮɟŮɗɘůɛɎŰɤɜ ɏɔɘɜŮ (ˊɢ əɤŭɘəɞˊɞɑɖůɖ ŬɘůɗɖŰɐɟɘɤɜ 
ŮɟŮɗɘůɛɎŰɤɜ ůŮ ɜŮɡɟɘəɏɠ ɩůŮɘɠ & ŬɜŰɑɚɖɣɖ).

ȼ ŮűŬɟɛɞɔɐ Űɖɠ ɞɚɘůŰɘəɐɠ ůɡůŰɖɛɘəɐɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ŬˊɏűŮɟŮ ůɖɛŬɜŰɘəɎ 
ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ˊɞɚɚɏɠ ŮˊɘůŰɐɛŮɠ əŬɘ ŮˊɘůŰɖɛɞɜɘəɞɨɠ əɚɎŭɞɡɠ ɧˊɤɠ 
ɖəɞɘɜɤɜɘɞɚɞɔɑŬ, ɖɛɞɟɘŬəɐ ɓɘɞɚɞɔɑŬ, ɖŰŮɢɜɖŰɐ ɜɞɖɛɞůɨɜɖ, ɖɟɞɛˊɞŰɘəɐəɚˊ

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ



Interdisciplinarity of Wienerôs Cybernetics

ÅñɃrganismicò view: elements interacting through mechanisms of communication and 
control Ÿ patterns of organization (internal patterns of the flow of messages and points of 
control or decision))

ÅLearning leading to adjustmentsŸ strengthening and elaborating organizational patterns 
through smooth information flow about tasks and actions.

ÅEngineering: ñHands Onò Decision making & need for constant feedback mechanism

ÅHomeostasisŸ the biological mechanisms giving stability and viability to an organism 
Ÿ application to social and political systems

ÅEntropy as the tendency to reduce patterns of organization homeostasis as the 
preserver of organizational patterns
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ȼ ́ɚɖɟɞűɞɟɑŬ ɘůŰɞɟɘəɎ ɐŰŬɜ ˊɎɜŰŬ əɟɑůɘɛɖ ɡˊɧɗŮůɖ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ɟɨɗɛɘůɖɠ ɛŮ 
ŭɘŬɔɔŮɚŮɑɠ (monitors) əŬɘ ŬɜŬŭɟɎůŮɘɠ(feedbacks),ɛŮ Űɖɜ ŮɜŰɟɞˊɑŬ ɜŬ ůɡɜŬɟŰɎŰŬɘ 
ŰŮɚɘəɎ ɛŮ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑůŬ ́ŬɟɎ Űɖɜ ˊɟɞɔɟŬɛɛŬŰɘůɗŮɑůŬ ŭɟɎůɖ.

ȺɑɜŬɘ ůɡɢɜɎ çɛɡůŰɘəɐè, çɘŭɘɤŰɘəɐè əŬɘ ŬɜŰɘəŮɑɛŮɜɞ ŬɔɞɟɞˊɤɚɖůɑŬɠ.

ȺɛűŬŰɘəɐ ˊŮɟɑɞŭɞɠ ŬɡŰɐ Űɖɠ ȺɜŮŰɞəɟŬŰɑŬɠ & ȷɜŬɔɏɜɜɖůɖɠ ɧˊɞɡ əŬɘ ɖ ɔɏɜɜɖůɖ Űɖɠ 
ɜŮɧŰŮɟɖɠ ȺˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬɠ & ȺˊɘůŰɐɛɖɠ.

ɉŬɟŬəŰɖɟɘůŰɘəɐ ˊɟŬəŰɘəɐ ŬɔɞɟɞˊɤɚɖůɑŬɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɖ ȺɈɅȺɆȽɇȺɉɁȽȷ 
ɧˊɞɡ ɜɞɛɑɛɤɠ ŬůəŮɑŰŬɘ (ɡˊɧ ˊɞɘəɑɚŮɠ ˊɟɞɦˊɞɗɏůŮɘɠ) ɧŰŬɜ ŬűɞɟɎ əŬɘɜɞŰɞɛɑŬ 
ˊɟɞɥɧɜŰɞɠ əŬɘ ɧɢɘ ůɡůŰŬŰɘəɞɨ ɐ Ɂɧɛɞɡ Űɖɠ űɨůɖɠ.

ǉǓǁǄǐǌǆǒǈǉǆ  & ǄǌǒǐǎǏǈǀ
   ǀǮǺ ǲǥǫ ǔǳǱǧǨǜ & ǁǧǭǩǭǡǝǟ Ǳǲǭǳǰ ǉǭǧǫǷǫǧǨǭǻǰ ǎǯǡǟǫǧǱǪǭǻǰ
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çǉǓǁǄǐǌǆǒǈǉǆè
   ǀǮǺ ǲǥǫ ǔǳǱǧǨǜ & ǁǧǭǩǭǡǝǟ Ǳǲǭǳǰ ǉǭǧǫǷǫǧǨǭǻǰ ǎǯǡǟǫǧǱǪǭǻǰ

HɛŮɚɏŰɖ Űɤɜ ɛŮŰŬɓɞɚɩɜ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ŮˊŬɜŬůŰŬŰɘəɐ ŭɘŮˊɘůŰɖɛɞɜɘəɐ 
ɗŮɩɟɖůɖ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ əɎɗŮ Ůɑŭɞɡɠ ůɡůŰɖɛɎŰɤɜ, ˊɟɞůűɏɟɞɜŰŬɠ ɏɜŬ ŮɜɘŬɑɞ ˊɚŬɑůɘɞ 
əŬŰŬɜɧɖůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ ˊɞɡ ŰŬ ɢŬɟŬəŰɖɟɑɕŮɘ. 

ȾŬɘ ɛɏůɤ ŬɡŰɐɠ Űɖɠ ɛŮɚɏŰɖɠ Űɖɜ ŬɜɎŭŮɘɝɖ Űɖɠ ŬɝɑŬɠ Űɤɜ ŬɡŰɞɛŬŰɘůɛɩɜ.

ȾŬŰ' ŬɜŬɚɞɔɑŬ ɛŮ ŰŬ ŮɝŬɟŰɖɛɏɜŬ ŬɜŰŬɜŬəɚŬůŰɘəɎ əŬɘ ŰŬ űŬɟɛŬəɞɚɞɔɘəɎ ɛɞɜŰɏɚŬ ɛɎɗɖůɖɠ / 
ˊɟɞůŬɟɛɞɔɐɠ. ɀɖɢŬɜɩɜ ŭɖɚ. ɛɎɗɖůɖɠ ɛŮ ɖɚŮəŰɟɘəɐ ɛɏɗɞŭɞ. 

ȳˊɞɡ ɖ çɞɡŭɧɠè-ůɡɜŬˊŰɘəɐ ɩůɖ-́ ɞůɧ ˊɚɖɟɞűɞɟɑŬɠ ɏɢɞɡɜ Űɞɜ əɟɑůɘɛɞ ɟɧɚɞ ůŰɖɜ 
əɤŭɘəɞˊɞɑɖůɖ & Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ ŬɡŰɩɜ Űɤɜ ɛɖɢŬɜɩɜ. 

ȺűŬɟɛɞɔɐ ůŰɖɜ Theory of Automatic Control Systems ůŰɞɜ ȸô ɄɄ Ŭˊɧ Űɞɜ Wiener ɔɘŬ 
ɓŮɚŰɑɤůɖ Űɤɜ Radar əŬɘ Űɖɠ ŬɡŰɧɛŬŰɖɠ ůəɧˊŮɡůɖɠ Űɤɜ ŬɜŰɘŬŮɟɞˊɞɟɘəɩɜ ˊɟɞɠ ŰŬ ůɨɔɢɟɞɜŬ 
ŰɧŰŮ ŬŮɟɞůəɎűɖ.



G.ɀ.VASILOPOULOS



ȺūȷɅɀɃũȺɆ ȾɈȸȺɅɁȼɇȽȾȼɆ

ũ.ɀ.ȸȷɆȽȿɃɄɃɈȿɃɆ

Ⱥɡűɡɐ ůɡůŰɐɛŬŰŬ ŬɡŰɞɛŬŰɘůɛɞɨ ˊɞɡ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ ůɖɛŬɜŰɘəɎ 

ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ ˊɚɖɟɞűɞɟɘɩɜ, ɛŮ ůəɞˊɧ Űɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ ŭɘŬŭɘəŬůɘɩɜ (SOPs) , ɞɘ 

ɞˊɞɑŮɠ Ůˊɘˊɚɏɞɜ çɛŬɗŬɑɜɞɡɜè əŬɘ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ əŬŰɎɚɚɖɚŬ. 

ȺəŰɧɠ ɧɛɤɠ Ŭˊɧ Űɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ/́ ŬɟŬɔɤɔɘəɧŰɖŰŬɠ/əŮɟŭɞűɞɟɑŬɠ, 

əɡɟɑɤɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ əŬɗɩɠ əŬɘ əŬɚɨŰŮɟɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ɘŭɑɤɠ 

ɧŰŬɜ ŬɡŰɏɠ Ŭűɞɟɞɨɜ ˊɞɚɡˊŬɟŬɛŮŰɟɘəɎ ́ɟɞɓɚɐɛŬŰŬ ɛŮɔɎɚɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ.

ȼ ŮˊŬɜɎůŰŬůɖ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ / ɊɖűɘŬəɞɨ ɀŮŰŬůɢɖɛŬŰɘůɛɞɨ ɏűŮɟŮ ɐŭɖ ŬɜŬɟɑɗɛɖŰŮɠ 

ŮűŬɟɛɞɔɏɠ Ůɡűɡɞɨɠ ŬɡŰɞɛŬŰɞˊɞɑɖůɖɠ əŬɘ ŮɘŭɘəɧŰɖŰŬ ůŰɖɜ ūŬɟɛŬəŮɡŰɘəɐ ȺˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬ 

əŬɘ ŪŮɟŬˊŮɡŰɘəɐ ɧˊɤɠ ŰŬ RWE/Big Data ɔɘŬ Data driven/Evidenced Based Decision Making, 

Precision Medicine, ɛŮ ɓɘɞŭŮɑəŰŮɠ, Ŭɚɔɞɟɑɗɛɞɡɠ & ɗŮɟŬˊŮɡŰɘəɎ ˊɟɤŰɞəɧɚɚŬ,ɖɚŮəŰɟɞɜɘəɐ 

ůɡɜŰŬɔɞɔɟɎűɖůɖ, ůɡůŰɐɛŬŰŬ ȹɘɞɑəɖůɖɠ (ERPs), ɟɞɛˊɞŰɘəɐ, Ŭəɧɛɖ əŬɘ ůŰɞ Marketing Űɖɜ 

ŮɝŬŰɞɛɑəŮɡůɖ ŭɟɎůŮɤɜ ɓɎůŮɘ CRM ́ɟɞɠ Űɞɡɠ ȺɈ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ əŬɘ ŰŬ Ůˊɑ ɛɏɟɞɡɠ 

ŮɝŬŰɞɛɘəŮɡɛɏɜŬ Űɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 
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ñI propose to consider 

the question: Can 

Machines think?ò
Alan Turing
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ȺūȷɅɀɃũȺɆ ȾɈȸȺɅɁȼɇȽȾȼɆ

ɇŮɢɜɖŰɐ Ɂɞɖɛɞůɨɜɖ (Artificial Ƚintelligence) 



Ƀ Alain Turing (1912-1954), ȯɔɔɚɞɠ ȾŬɗɖɔɖŰɐɠ Űɖɠ ȿɞɔɘəɐɠ & ɀŬɗɖɛŬŰɘəɧɠ, ɗŮɤɟŮɑŰŬɘ ˊŬŰɏɟŬɠ Űɖɠ 

ŮˊɘůŰɐɛɖɠ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ əŬɘ Űɖɠ ɇŮɢɜɖŰɐɠ Ɂɞɖɛɞůɨɜɖɠ. ȷɝɘɞˊɞɑɖůŮ Űɞɡɠ ŬɡŰɞɛŬŰɘůɛɞɨɠ əŬɘ Űɖɜ ɤɠ ŰɧŰŮ 

ɎŰɡˊɖ ɏɜɜɞɘŬ ŰɞɡŬɚɔɞɟɑɗɛɞɡ ˊɟɞůŭɑŭɞɜŰŬɠ Űɞɡ ɛɑŬ ŬɡůŰɖɟɎ ɛŬɗɖɛŬŰɘəɐ ŭɘŬŰɨˊɤůɖ ɛɏůɤ Űɖɠ ɚŮɔɧɛŮɜɖɠ 

ɀɖɢŬɜɐɠ ɇɞɨɟɘɜɔə. ɆɨɛűɤɜŬ ɛŮ Űɞɜ Turing ɤɠ ɇŮɢɜɖŰɐ Ɂɞɖɛɞůɨɜɖ ɗŮɤɟŮɑŰŬɘ ɖ ɘəŬɜɧŰɖŰŬ ɛɘŬɠ ɛɖɢŬɜɐɠ ɜŬ 

ŬˊŬɜŰɎ ůŮ ŮɟɤŰɐůŮɘɠ ɛŮ Űɟɧˊɞ çɏɝɡˊɜɞè, Űɧůɞ ɧůɞ ɜŬ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ůɡɜɞɛɘɚŮɑ ɛŮ Ɏɜɗɟɤˊɞ.

ȼ ɀɖɢŬɜɐ ɇɞɨɟɘɜɔəŮɑɜŬɘ ɛɘŬ ȿɞɔɘəɐ ɈˊɞɚɞɔɘůŰɘəɐ ŮűŬɟɛɞɔɐ ȷɚɔɞɟɑɗɛɞɡ ɛŮ Űɖɜ ɢɟɐůɖ Űɞɡ ɞˊɞɑɞɡ əɎɜŮɘ 

ɛɖɢŬɜɘəɞɨɠ ɡˊɞɚɞɔɘůɛɞɨɠ. Ƀ ȷɚɔɧɟɘɗɛɞɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ůɨɜɞɚɞ ŮɜŰɞɚɩɜ ɡˊɧ ˊɟɞɦˊɞɗɏůŮɘɠ (əŬɜɧɜŮɠ) 

ˊɞɡ ɛŮŰŬűɟɎɕɞɡɜ ŬˊɚɎ ůɨɛɓɞɚŬ ɡˊɧ ŬɚɚɖɚɞɡɢɑŬ, ůŮ ˊɞɘəɑɚŬ ŬˊɞŰŮɚɏůɛŬŰŬ / ɏɜɜɞɘŮɠ. ȰɛŮɘɜŮ ůŰɖɜ ɘůŰɞɟɑŬ 

Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ůŰɞ ŮˊɑŰŮɡɔɛŬ Űɖɠ ŬˊɞəɟɡˊŰɞɔɟɎűɖůɖɠ Űɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ Űɤɜ ũŮɟɛŬɜɩɜ əŬŰɎ Űɞɜ 

ȸô ɄŬɔəɧůɛɘɞ ɄɧɚŮɛɞ ɛɏůɤ Űɖɠ Ŭˊɞəɤŭɘəɞˊɞɑɖůɖɠ Űɖɠ əɟɡˊŰɞɔɟŬűɘəɐɠ ůɡůəŮɡɐɠ ŰɞɡɠEnigma.
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ȺūȷɅɀɃũȺɆ ȾɈȸȺɅɁȼɇȽȾȼɆ

ȺɄȽɆɇȼɀȼ ȹȺȹɃɀȺɁɋɁ(DATA SCIENCE)

͚͓͎̐̎͗͐͛ͫШ͔͛͠Ш͖͓͔͔̍͌͋ͪ͠Ш(Data Science)͔͈͌͐͡Ш͔͈͙ͪШ
͚͎͓͖͔͙͋͐͌͗͐͛͐͑ͧШ͖͓͈͙͛ͪШ͖͗͜Ш͚͔͍͋ͩ͌͐͜͜Ш̛͈͚͛͛͐͛͐͑ͫШѼШ
̙͎͖͖͒͐͑ͫ͘͘͝Ш͈͊͐Ш͈͕͖͖͎͚͎͐͗͡Ш͖͓͔͔͋͌͋ͪ͠Ш͖͗͜Ш͉͚͖͔͈͑͛͐͘͡Ш
͚͌Ш͓͎Ш͖͓͎͓͔͖͋ͪШ͉͖͔͗͌͐ͩ͒͒͘Шы͗͞Ш͈͖̍͐͋͑͛͜͡ьШ͈͑͐Ш͖͖͈͗͒ͤ͗͒͑Ш
͚͚͓͈͈͛ͫ͛͜Ш͈͈͈͔͑͛͊ͨ͘͝ЯШ͖͓͔͖͗͑͌͐ͪ͘͜Ш͔͈Ш͈͕͖͖͎͐͗͐͏͖͔ͤШ͈͑͐Ш
͙͐͋͡͠Ш͔͈Ш͕͈͌͞͏͖͔ͤШШ͎͖͖͙͗͒͌͘͘͝͡Ш͈͑͐Ш͔͚͙͊ͨ͌͐Ш͈͗ͧШ͈͛ͩ͜Ю
̟͎͚͓͖͖͈͐͗͐͌͛͐͘͡Ш͚͎͙͌͗͡Ш͈͊͐Ш͎͔͛Ш͚͚͚͎ͪ͛͐͜͞Ш͙ͪ͠Ш͈͑͐Ш͎͔͛Ш
͈͖͈͐͛͐͑͛͐͑ͫ͘Ш͚͔͚͎ͤ͋͌Ш͈͈͓͔͗ͪ͛͘͘͠Ш͖͓͔͎͙͗͑͌͐ͪ͘ ͛ ͎͙Ш
͈͓͈͖͖͎͚͎͙͗͊͛͗͘͡Ш͖͉͔͗͒ͪ͌͘͟͠Ш͈͑͐Ш͖͔͚͔͗͊ͨ͌͘͠Ш͚͌Ш͔͈ͪШ
͌ͤ͘͜Ш͚͓͈ͩ͝Ш͈͓͖͔͌͊ͨ͘͝Ш͙ͧ͗͠Ш͎Ш͈͊͌͜͡ЯШ͎Ш͖͖͔͖͓͈͐͑͡ЯШ͎Ш
͔͖͖͈͛͌͒͊͞͡ЯШ͎Ш͉͖͓͎͈͔͈͐͞͡ЯШ͎Ш͎͓͈͎͈͌͗͐͌͐͛͐͑ͧ͛͛͘͞Ш͑͒͗ 
̙͈͓͉͔͌͐͒ͩ͌͐͘Ш͎͛Ш͚͎ͫ͘͞Ш͚͎͓͖͔͔͌͗͐͛͐͑ͨШ͓͌͏͔ͧ͋͠Ш͈͑͐Ш
͈͔͌͊͒͌͘͡͠Ш͖͗͜Ш͎͚͓͖͖͖͔͈͐͗͐ͤ͛͐͘͞Ш͈͊͐Ш͎͔͛Ш͕͕͎͌ͧ͘͜ЯШ͖͌͗͐͒͊ͫЯШ
͈͕͔͓͎͚͎͛͐ͧШ͈͑͐Ш͈͔͚͎ͩ͒͜Ш͖͓͔͔͋͌͋ͪ͠ЯШы͗͞ШPython ͑ ͈͐ШR.), ͑ ͈͐Ш͎͔͛Ш
͎͓͖͈͋͐͊͘͜͡Ш͈͖͒͊͘͡͏͓͔͠Ш& ͚ ͚͎͓͔͛ͩ͛͜͠Ш͈͊͐Ш͈͙͗͑͛͐͑ͪ͘Ш
͈͓͖͙͌͊ͪ͘͝Ю

https://bigblue.academy/gr/r-vs-python
https://bigblue.academy/gr/r-vs-python
https://bigblue.academy/gr/r-vs-python
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ǄǏǈǑǒǆǋǆ ǃǄǃǎǋǄǌǗǌ
DATA SCIENCE

ȼ ŮɛűɎɜɘůɖ Űɤɜ ɛŮɔɎɚɤɜ ɔɚɤůůɘəɩɜ ŭŮŭɞɛɏɜɤɜ(ɧˊɤɠ Űɞ 

ChatGPT ŰɖɠOpen AI)ɓɞɐɗɖůŮ ůɖɛŬɜŰɘəɎ ůŰɖɜ ůɡůɢɏŰɘůɖ əŬɘ 

əŬŰŬɜɧɖůɖ Űɤɜ ɛɖ ŭɞɛɖɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɓɞɐɗɖůŮ ɜŬ 

ɡˊŮɟˊɖŭɖɗɞɨɜ ŬɜɡˊɏɟɓɚɖŰŬ ɤɠ ŰɧŰŮ ŮɛˊɧŭɘŬ.

ȿŮɘŰɞɡɟɔɞɨɜ ɛɏůɤ ˊɞɚɨˊŬɟŬɔɞɜŰɘəɩɜɛŬɗɖɛŬŰɘəɩɜ 

ŮɝɘůɩůŮɤɜ (Matrix multiplications) Ůɜɩ ůɡɛɛŮŰɏɢɞɡɜ 

ˊɚɏɞɜ ůŰɖɜ ɎɜŰɚɖůɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŭɖɛɘɞɡɟɔɑŬ ɔɜɩůɖɠ 

ůŮ əɎɗŮ ɔɜɤůŰɧ ŮˊɘůŰɖɛɞɜɘəɧ ɛŬɠ əɚɎŭɞ. 

Large language model (LLM) , a deep-learning
algorithm that uses massive amounts ofparameters and 
training data to understand and predict text. This 
generative artificial intelligence -based model can perform a 
variety of natural language processingtasks outside of simple 
text generation, including revising and translating content.
https://www.britannica.com/topic/large-language-model

https://www.britannica.com/science/algorithm
https://www.merriam-webster.com/dictionary/parameters
https://www.britannica.com/technology/artificial-intelligence
https://www.britannica.com/technology/natural-language-processing-computer-science
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ɳʃɹʅʆɶɾʁɿɹɼʁ a!b!D9a9b¢
ɮˎˍˇ˃ʰˍˇˉˇʾʹˋʹ ϧ ˁˇʽ˄˖˄ʽˁˈ ʰˉˇˍˏˉ˖˃ʰ

ÅForces of Production: A Social History of Industrial Automation
(1984, 1st edition; 2011, 2nd edition)

ÅDavid Noble (1945-2010) an MIT professor, recounts the history 
of machine tool automation in US. He argues that Computerized 
Numerical Control machines were introduced both to increase 
efficiency & to discipline unions which were stronger in the US 
in the period following World War II.

ÅForces of Production argues that management wanted to take 
the programming of machine tools, which as "machines for 
making machines" are a critical industrial product, out of the 
hands of union members and transfer their control, by means of 
primitive programming, to non-union, college-educated white-
collar employees working physically separate from the shop 
floor. Noble's research argues that, in practical terms, the 
separation was a failure. David F. Noble - Wikipedia

https://en.wikipedia.org/wiki/David_F._Noble
https://en.wikipedia.org/wiki/David_F._Noble
https://en.wikipedia.org/wiki/David_F._Noble
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ζɼʇɰɳʄɿɶʆɹɼɶη
   ɮˉˈ ˍʹ˄ ʊˎˋʽˁʺ ϧ ˍʹ˄ ɰʽˇ˂ˇʴʾʰ ˋˍˇˎˌ ɼˇʽ˄˖˄ʽˁˇˏˌ ʁˊʴʰ˄ʽˋ˃ˇˏˌ

çAYTɃɀȷɇȷȽ ȹȺ ɄɈȿȷȽ ɀɈȾɃɁ ɃɈɅȷɁɃɈ ȷɆ ȺɉɃɁ ɋɅȷȽ,

ɇȼɆ ȺɄȽɇȺɇɅȷɄɇȷȽ ɀȺũȷɆ ɃɈɅȷɁɃɆ ɃɈȿɈɀɄɃɆ ɇȺ

ȼɀȺɁ ȷɁȷȾȿȽɁȷȽ ɄɈȾȽɁɃɁ ɁȺūɃɆ ȱ ȹô ȺɄȽŪȺȽɁȷȽ.è

ȸɟɞɜŰɞɨɜ ɞɘ ˊɨɚŮɠ Űô ɞɡɟŬɜɞɨ ŬɡŰɎɜɞɘəŰŮɠ ɛˊɟɞůŰɎ Űɞɡɠ,

ɞˊɞɨ Űɞɡ ŬˊɏɟŬɜŰô ɞɡɟŬɜɞɨ űɡɚɎəŰɟŮɠ əŬɘ Űɞɡ Ƀɚɨɛˊɞɡ

űɟɎɕɞɡɜ ɛŮ Űɞ ůɨɔɜŮűɞɜ ɐ Űô ŬűŬɘɟɞɨɜ ɞɘ ȵɟŮɠ. 

ȽȿȽȷȹɃɆ - ɅȷɊɋȹȽȷ Eȭ(ůŰɑɢɞɘ : 749-751) ɀŮŰɎűɟŬůɖ: ȽȷȾɋȸɃɈ ɄɃȿɈȿȷ



ȷɟɢɨŰŬɠ ɞ ɇŬɟŬɜŰɑɜɞɠ 428-365Ʉɉ

ȼ Ŭűɘɏɟɤůɖ Űɤɜ Ⱥɚɚɐɜɤɜ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ ɐŭɖ Ŭˊɧ Űɖɜ ˊɟɞɥůŰɞɟɑŬ, ɐŰŬɜ Űɧůɞ ɛŬɜɘɩŭɖɠ, ɩůŰŮ ŭɘɏɓɚŮˊŬɜ Űɖ 

ɛŮɚɚɞɜŰɘəɐ əɞɟɨűɤůɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ Ŭˊɧ ŰŬ ŬˊɚɎ ɛɖɢŬɜɐɛŬŰŬ ˊɟɞɠ ŰŬ ŬɡŰɧɛŬŰŬ, Ŭəɧɛɖ əŬɘ ˊɟɞɠ ŰŬ 

ɟɞɛˊɧŰ. ūŬɜŰɎɕɞɜŰŬɜ ŬɡŰɧɛŬŰŬ ɧˊɤɠ Űɞɜ ɇɎɚɤ ɐ Űɘɠ ɗŮɟŬˊŬɘɜɑŭŮɠ Űɞɡ ȱűŬɘůŰɞɡ ˊɞɡ Űɞɜ ɡˊɞɓɎůŰŬɕŬɜ əŬɘ Űɞɜ 

ɡˊɖɟŮŰɞɨůŬɜ. Ƀ ȷɟɢɨŰŬɠ ɞ ɇŬɟɜŰɑɜɞɠ ɐŰŬɜ ɞ ˊɟɩŰɞɠ ŮűŮɡɟɏŰɖɠ ŬɡŰɧɛŬŰɞɡ Ůɜɩ ůɖɛŬɜŰɘəɞɑ Ŭəɧɛɖ ŬɜŬűɏɟɞɜŰŬɘ 

ɞ ȾŰɖůɑɓɘɞɠ, ɞ ȱɟɤɜ ɞ ȷɚŮɝŬɜŭɟŮɨɠ, ɞ ūɘɚɤɜ ɞ ȸɡɕɎɜŰɘɞɠ əŬɘ ˊɞɚɚɞɑ Ɏɚɚɞɘ. 
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