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ʆʉʅʆɺʅʓɽ ɺʆʇʈʆʉʓ

1. ʂʀʀ-2025 ʠ ʈɸʀʀ

2. ʂʈɸʊʂɸʗ ʀʉʊʆʈʀʗ ʀ ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ 

ʈɸɿɺʀʊʀʗ  ʊɽʍʅʆʃʆɻʀʁ ʀʀ (ʈʌ)

3. ʆʊ ɹʆʃʔʐʀʍ ʗɿʓʂʆɺʓʍ ʄʆɼɽʃɽʁ (LARGE LANGUAGE 

MODEL - LLM) ʂ ʈɸʉʉʋɾɼɸʖʑʀʄ ʄʆɼɽʃʗʄ (REASONING 

MODELS)

4. LLM ɺ ʄɸʊɽʄɸʊʀʂɽ ʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʀ

5. ʂʃʖʏɽɺʓɽʊɽʅɼɽʅʎʀʀ:ʉʊʈɸʊɽɻʀʏɽʉʂʀɽ

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽʊʈɽʅɼʓʇʆɺɽʈʉʀʀʂʆʄʇɸʅʀʀ

ɻɸʈʊʅɽʈ(2025ʛʛ.)

6. ʇɽʈɽʁɼɽʄʂɺʓɺʆɼɸʄ(ʂʈʋɻʃʓʁʉʊʆʃʂʀʀ:çʀʀ-2035è)

7. ʏʊʆɿɸɺʊʈɸ? (ɺʄʀʈɽʀɺʈʆʉʉʀʀ?)

ʇʆɻʋɹʀʊʃʀʅɸʉʀʀ?
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 6-10 ʦʢʪʷʙʨʷ 2025 ʛ.

XXII ʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʂʀʀ-2025
ʈʦʩʩʠʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ

ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʈɸʅ

ɹʦʣʝʝ 250 ʫʯʘʩʪʥʠʢʦʚ (280), 

6 ʧʣʝʥʘʨʥʳʭ ʜʦʢʣʘʜʦʚ, 102 ʩʝʢʮʠʦʥʥʳʭ, 10 ʩʝʢʮʠʡ, 

3 ʂʨʫʛʣʳʭ ʩʪʦʣʘ, 2 ʚʝʯʝʨʥʠʝ ʣʝʢʮʠʠ

ʈʦʩʩʠʷ, ɹʝʣʘʨʫʩʴ, ʂʠʪʘʡ, ʀʥʜʠʷ, ʋʟʙʝʢʠʩʪʘʥ
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ʈʆʉʉʀʁʉʂɸʗ  ɸʉʉʆʎʀɸʎʀʗ 

ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ

ɻʘʚʨʠʣʦʚʘ ʊ. 2024

ỏ ʉʦʟʜʘʥʘʚ 1988 ʛ. (ʈɸʀʀ -1992 ʛ.)

ỏ ʆʩʥʦʚʘʪʝʣʠðʇʦʩʧʝʣʦʚɼʤʠʪʨʠʡɸʣʝʢʩʘʥʜʨʦʚʠʯ

ʠ ʇʦʩʧʝʣʦʚɻʝʨʤʦʛʝʥʉʝʨʛʝʝʚʠʯ

ỏ ɺ ʈʦʩʩʠʠɸʩʩʦʮʠʘʮʠʝʡʧʨʦʚʝʜʝʥʳ22ʥʘʮʠʦʥʘʣʴʥʳʝʢʦʥʬʝʨʝʥʮʠʠʧʦ

ʠʩʢʫʩʩʪʚʝʥʥʦʤʫʠʥʪʝʣʣʝʢʪʫ

(ʇʝpʝʩʣʘʚʣʴ-ɿʘʣʝʩʩʢʠʡ1988, ʄʠʥʩʢ1990, ʊʚʝʨʴ1992, ʈʳʙʠʥʩʢ1994, ʂʘʟʘʥʴ1996, 

ʇʫʱʠʥʦ1998, ʇʝpʝʩʣʘʚʣʴ-ɿʘʣʝʩʩʢʠʡ2000, ʂʦʣʦʤʥʘ2002, ʊʚʝʨʴ2004, ʆʙʥʠʥʩʢ

2006, ɼʫʙʥʘ2008, ʊʚʝʨʴ2010, ɹʝʣʛʦʨʦʜ2012, ɹʝʣʛʦʨʦʜ2014, ʉʤʦʣʝʥʩʢ2016, 

ɺʦʨʦʥʦʚʦ2018, ʂʘʟʘʥʴ2019, ʊʘʛʘʥʨʦʛ2021, ʉʤʦʣʝʥʩʢ 2023, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2025)
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ʄɸʊɽʈʀɸʃʓ ɼʆʂʃɸɼʆɺ:

Á ˣͯͻ͍͙͚͊ͤͦͫ͟ˢ͔ͫ͊ͤ͒ͪ͟͡ ˤ͔͊ͪ͡Έ͔͍͙; ς .͒ .ͭ .ͤ, ͨͪͦͺ͔ͫͦͪ, 
͙͔͔͎͒ͪͭͦͪͣ͊͟ͺ͊ͯ͟͡Έ͔ͭͭ͊ ͭͪ͊ͤͫ͡Ύͼ͙ͦͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡Σ ͨͪͦͺ͔ͫͫͦͪͺ͊ͯ͟͡Έ͔ͭͭ͊ ͼ͙ͺ͍ͪͦ·ͻ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͚Σ
͍͙͔ͪͯͦͦ͒ͭ͟͡Έͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͔̇ͤͭͪ͊ ͎͙͙͍ͦͤͭͤ͟·ͻ ͪ͊ͪ͊͋ͦͭͦ͘͟Σ 
ͤ͊ͯ;ͤ·͚ ͍͙͔ͪͯͦͦ͒ͭ͟͡Έ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͎ͫͦͦ͟ ͼ͔ͤͭͪ͊   ͍ ͫͺ͔͔ͪ ˮ  ˮ
ζ˿͙͡Έͤ·͚ ˮ  ˮ͍  ͨ ͪͦͣ·΄͔͙ͤͤͦͫͭ͡η 

Á ˤ͙͙͘͡Έ͔ͭͪ ͙͚̑ͪ ˤ͔͙͍͙͊ͤͭͤͦ͡;, .͒ .ͅ- .ͣ .ͤ, ͨͪͦͺ. ˾ˢ˹Σ ͙͔͒ͪͭͦͪ͟ ͨ  ͦ
͍͔͙ͤ͊ͨͪ͊ͤ͡Ό ς ͍͙͔ͪͯͦͦ͒ͭ͟͡Έ ͤ͊ͯ;͎ͤͦͦ ͔ͦͣͨͫ͊͟͟͡ ζˮ͍͔ͫͯͫͫͭͤͤ͟·͚ 
͙͔͔ͤͭͭ͟͡͡  ͙͔ͭͻ͙ͤ;͔͔ͫͦ͟ ͔͙͔ͪͤ͘η ̅ˢ̂ ζ˥ ͦͫ˹ˮˮˢ˿ηΣ ͤ͊ͯ;ͤ·͚ ͙͔͒ͪͭͦͪ͟ 
ˮˮ ˮ˸ ̅́ˮ

Á ˥͍͙͍͊ͪͦ͊͡ ́͊ͭΈΎͤ͊ ˢ͡Έ͔͍͋ͪͭͦͤ͊ - .͒ .ͭ .ͤ, ͨͪͦͺ͔ͫͫͦͪΣ ͊͟ͺ͔͒ͪ͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡  ͍ ͔͔͔͔ͣͤ͒͗ͣͤͭ ˤ̊  ˸ ˿˽ˣ˥̂Σ 
͔͔͔ͨͪ͒ͫ͒͊ͭ͡Έ ˿ ˽͋ ͦ ͔͔͙ͭ͒ͤ͡Ύ ˾ ˢˮˮ

Á ˭͔͚͊͋͗͊ͦ͡ ˸͙ͻ͙͊͡ ˮ͍͍͙͊ͤͦ; ς .͒ .ͅ- .ͣ .ͤ, ͨͪͦͺ͔ͫͫͦͪΣ ˸͍͙͚ͦͫͦͫ͟͟ 
ͺ͙͙ͦ͘͟-͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙ ͙ͤͫͭͭͯͭ

Á ˹͙͔ͦͤͦ͟͟͡ ˿͔͎͔͚ͪ ˮ͎͔͍͙ͦͪ;, .͟ .ͅ- .ͣ .ͤΣͨͪͦͺ͔ͫͫͦͪ, ˹ˮ ̂ˤ·ͫ΄͊Ύ ̊ͦ͊͟͡ 
̏͟ ͙͙ͦͤͦͣ͟Σ ͒ ͔͔ͨ͊ͪͭ͊ͣͤͭ ͊ ͙ͤ͊͊͘͡ ͒ ͊ͤͤ·ͻ  ͙͙ ͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙ ͔͔ͤͭͭ͊͟͡͡
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2. ʂʈɸʊʂɸʗ ʀʉʊʆʈʀʗ ʀ 

ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀʗ

 ʊɽʍʅʆʃʆɻʀʁ ʀʀ (ʈʌ)
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ɼɸʈʊʄʋʊʉʂʀʁ ʉɽʄʀʅɸʈ, 1956

ʆʨʛʘʥʠʟʘʪʦʨʳ:

Åɼʞʦʥʄʘʢʢʘʨʪʠ

Åʄʘʨʚʠʥʄʠʥʩʢʠ

Åʂʣʦʜʐʝʥʥʦʥ

Åʅʘʪʘʥʠʵʣʴʈʦʯʝʩʪʝʨ

ʇʨʠʛʣʘʰʝʥʳ

Åɸʨʪʫʨʉʘʤʶʵʣʴ(IBM)

Åɸʣʣʝʥʅʴʶʵʣʣ(ʋʥʠʚʝʨʩʠʪʝʪʂʘʨʥʝʛʠðʄʝʣʣʦʥʘ)

Åɻʝʨʙʝʨʪʉʘʡʤʦʥ(ʋʥʠʚʝʨʩʠʪʝʪʂʘʨʥʝʛʠðʄʝʣʣʦʥʘ)

Åʊʨʝʥʯʘʨʜʄʫʨ(ʇʨʠʥʩʪʦʥʩʢʠʡʫʥʠʚʝʨʩʠʪʝʪ)

Åʈʵʡʉʦʣʦʤʦʥʦʬʬ(ʄʘʩʩʘʯʫʩʝʪʩʢʠʡʪʝʭʥ.ʠʥʩʪʠʪʫʪ)

Åʆʣʠʚʝʨʉʝʣʬʨʠʜʞ(ʄʘʩʩʘʯʫʩʝʪʩʢʠʡʪʝʭʥ.ʠʥʩʪʠʪʫʪ)

4
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ˤ͍͔͔͎ͦͪ͊ͫͭͫͦͪͣͤͤͦͦ͘ˮˮΥ 75 ͔ͭ͡Κ14͔ͭ͡Κ5͔ͭ͡Η

2000
ζ˭͙ͣ͊ˮˮη 
˽͎ͪͦͤͦ͘Υ2040+

2011-12

-˽ͦΎ͍͔͙͔͎͙ͤͯ͋ͦ͟͡͡ͻ͔͚ͤͪͦͤͤ·ͻ͔͔͚ͫͭό˥˹˿ύ
-˾͔΄͔͙͔ͤ͊͒͊͘; ͦͣͨ͟ΈΌ͔͎͔͙ͭͪͤͦͦͪͤ͘ΎΣ͙ͦ͋ͪ͊͋ͦͭ͟
͙͎͍͙ͫͤ͊ͦ͊͡ ͙ͤ͊͊͋ͦ͘͡͡Έ΄͙ͻ͒͊ͤͤ·ͻ͍͔ͤ͊ͯͪͦͤ
;͔͍͔͙͍ͦ͊͟͡ ·΄͔ (superhuman)

1950+:˾ ͙͚͔͙͍͙͙͊ͤͤͨͪͦ͒ͪ͊ͭ͘ΎˮˮΣͫͦ ͒͊ͤ͘·͍ͦͫͤͦͤ·͔͔ͣͭͦ͒·͙ͨ ͦ͒ͻͦ͒·Χ(75͔ͭ͡ύ

ζ˴͙͍ͪ͊Ύͻ͚͊ͨ͊η͒͡Ύˮˮ

2016-17

-˥͙͔͔͍ͯ͋ͦͫͦͪͤͯ͟͡Ό΅͙͔ͫΎ͔͙ͫͭ
-˥˻͔͔͙͔ͫͨͦ͒ͪͨͤͣ͟͡

ΧнлммҌΥ͍ͦ ͙͋͊ͫͭ͡ˮˮͤ ͊;͊͊ͫ͡Έ͔ͭͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ͔͍ͪͦ͡Όͼ͙Ύ˥˹˿Χ(14͔ͭ͡ύ

-˥˻ͫ  ͙ͫ ͨͦ͡Έ͍͙͔͔͔͚ͦ͊ͤͣͣͦ͒͘͡Σ
͋͊ͤ͘͘ ͙͚͙͊ͤ ͦ͡ ͎͙;͔͎͍ͫͦͦ͟·͍ͦ͒͊

-́ͪ͊ͤͫͺ͔ͦͪͣͪ·

˽͔͍ͪ͊Ύ͍ͦͤ͊͡
͔͍ͪͦ͡Όͼ͙͙˥˹˿

ˤͭͦͪ͊Ύ͍ͦͤ͊͡
͔͍ͪͦ͡Όͼ͙͙˥˹˿

ˢ͎͙ͦͪͭͣ͡·ˮˮͫ ͙͡Έͤͦ 
͙͎ͨͪͦͪ·͍͊Όͭ͡Ό͒Ύͣ

˾͍͙͔͍͊ͫͨͦͤ͊͊ͤͦ͋ͪ͊ͦ͘͘

ˤ͔ͫ͊͘ ͒͊;͙ˮˮ

̅ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͚ 
όζͫ͊͋͡·͚ηύ͙ 
͎͔͔͙͍ͤͪ͊ͭͤ·͚ˮˮ

2020+(5͔ͭ͡ύ

ɺʩʝʢʣʶʯʝʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, 

ʢʦʪʦʨʳʝʩʝʡʯʘʩ 

ʨʘʟʚʠʚʘʝʪ

ʩʦʚʨʝʤʝʥʥʘʷʥʘʫʢʘ, 

ʠʦʢʦʪʦʨʳʭʤʳ 

ʙʫʜʝʤʩʝʛʦʜʥʷ 

ʛʦʚʦʨʠʪʴ,
ʤʦʣʦʞʝ5ʣʝʪ!

ʉʝʛʦʜʥʷʰʥʠʡ

ʦʙʟʦʨ

2020ς[[aΣΧ

Ȩɔɇɍɔɖɋ 

ɎɗɕɔɑɢɍɔɈɆɓɡ 

ɒɆɘɋɖɎɆɑɡ 

ɊɔɐɑɆɊɔɈ

ɈɖɆɒɐɆɛ

ɚɔɖɗɆɏɘ-ɗɋɗɗɎɏ

30.04.2024,ȨȾɃ

-18.04.2025

ʄʘʪʝʨʠʘʣʳ:Ȩ.ȌȲȱȲȵɆȼȯȺ 

(ȍȸȻȗȒȒȊț/ȖȞȜȒ),Ȋ.șȪȷȸȬ 

(AIRI/ȖȞȜȒ),Ȋ.șȸȹȸȬ(ȖȞȜȒ),

Ȓ.țȭȲȫȷȯȬ(ȍȸȻȗȒȒȊț/ȖȞȜȒ),

Ȋ.ȗȪȽȶȸȬ(ȗȒȝȌȢȧ),Ȓ.ȜɈȴȲȷ

(țȴȸȵȼȯȿ),Ȍ.ȍȸȺȫȪɀȯȬȲɁ(țȫȯȺ)

http://images.amazon.com/images/P/B00005ASUM.01._SCLZZZZZZZ_.jpg
http://images.amazon.com/images/P/B00005ASUM.01._SCLZZZZZZZ_.jpg
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ʅʆɺʆɽ ɺ ʅɸʎʉʊʈɸʊɽɻʀʀ ʈʌ ɺ ʉʌɽʈɽ ʀʀ (2024)

ʅʦʚʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ

× ʉʠʣʴʥʳʡ ʀʀ

× ɹʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ

× ɼʦʚʝʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʀʀ

ɺʚʝʜʝʥʳ ʧʨʠʥʮʠʧʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʀʀ:

× ɿʘʱʠʪʘ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ

× ɹʝʟʦʧʘʩʥʦʩʪʴ (ʚ ʩʤʳʩʣʝ 

ʧʨʠʯʠʥʝʥʠʷ ʫʤʳʰʣʝʥʥʦʛʦ ʚʨʝʜʘ)

× ʇʨʦʟʨʘʯʥʦʩʪʴ (=ʦʙʲʷʩʥʠʤʦʩʪʴ)

× ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ

× ʎʝʣʦʩʪʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʮʠʢʣʘ

× ʆʪʢʨʳʪʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ

ʅʦʚʳʝ ʘʢʮʝʥʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019

× ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ï ʫʧʦʨ ʥʘ 

ʙʦʣʴʰʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʦʪʨʘʩʣʝʡ 

ʵʢʦʥʦʤʠʢʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʭʦʜʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 

ʩʠʣʴʥʦʛʦ ʀʀ

× ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʦʙʣʘʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪ.ʯ. ʧʫʪʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʦʧʝʨʘʮʠʠ

× ʅʦʚʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʘʷ ʤʦʜʝʣʴ, ʥʦʚʳʝ 

ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʚ ʩʬʝʨʝ ʀʀ 

× ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʠʚʣʝʯʝʥʠʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʦʪ ʥʘʫʢʠ ʠ 

ʠʥʜʫʩʪʨʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʝ ʀʀ

× ʆʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ  ʧʦʩʨʝʜʩʪʚʦʤ ʀʀ

× ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ ʚʳʛʦʜʥʳʭ ʜʣʷ 

ʈʌ ʧʦʟʠʮʠʷʭ
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ʉʊʈɸʊɽɻʀʏɽʉʂɸʗ ʌʆʈʉɸʁʊ-ʉɽʉʉʀʗ (30.05.2024).

Á ɿʘʤʝʩʪʠʪʝʣʴ ʇʨʝʜʩʝʜʘʪʝʣʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ɼʤʠʪʨʠʡ ʏʝʨʥʳʰʝʥʢʦ ʧʨʦʚʸʣ 

ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʶ ʧʦʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚʩʬʝʨʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɺʤʝʨʦʧʨʠʷʪʠʠ ʪʘʢʞʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʨʝʟʠʜʝʥʪ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɻʝʥʥʘʜʠʡ ʂʨʘʩʥʠʢʦʚ, ʟʘʤʝʩʪʠʪʝʣʴ ʄʠʥʠʩʪʨʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʄʘʢʩʠʤ ʂʦʣʝʩʥʠʢʦʚ, ʘʪʘʢʞʝ ʵʢʩʧʝʨʪʳ 

ʚʝʜʫʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʠʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʟʥʝʩ- ʠʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚ

Á ʉʪʘʨʰʠʡ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʙʣʦʢʘ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝè 

ʉʙʝʨʙʘʥʢʘ ɸʥʜʨʝʡ ɹʝʣʝʚʮʝʚ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʣ ʠʪʦʛʠ ʬʦʨʩʘʡʪʘ:  çɺ2022ʛʦʜʫ 

ʚʤʠʨʝ ʧʨʦʠʟʦʰʸʣ ʙʦʣʴʰʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʳʚʦʢ, ʢʦʛʜʘ ʚʩʝ ʦʩʦʟʥʘʣʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

Á ʕʪʦ ʧʨʠʚʝʣʦ ʢʪʦʤʫ, ʯʪʦ ʩʝʛʦʜʥʷ ʠʜʸʪ ʛʦʥʢʘ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ ʠʩʪʨʘʥʘʤʠ 

ʚʩʢʦʨʦʩʪʠ ʠʥʥʦʚʘʮʠʡ ʠʩʦʟʜʘʥʠʷ ʧʝʨʝʜʦʚʳʭ ʨʝʰʝʥʠʡ. 

Á ʕʪʦ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʙʝʟ ʦʧʦʨʳ ʥʘʚʝʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʠʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʜʣʷ ʬʦʢʫʩʠʨʦʚʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ 

ʥʘʧʝʨʝʜʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦʙʣʘʩʪʠ ʀʀ. 

Á ʇʦʵʪʦʤʫ ʚʨʘʤʢʘʭ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʤʳ ʧʳʪʘʣʠʩʴ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʘʢ ʙʫʜʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʥʘʫʢʘ ʚʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʠʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦʙʳ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʤʦʛʣʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʀʀ-ʨʝʰʝʥʠʡ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷè 
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ʅɸʋʂɸ ʀ ʆɹʈɸɿʆɺɸʅʀɽ ɺ ʀʀ: ɻʆʉʋɼɸʈʉʊɺɽʅʅʓɽ 

ʀʅʀʎʀɸʊʀɺʓ ʠʥʠʮʠʘʪʠʚʳ

2021: 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʮʝʥʪʨʳ ʀʀ

(ʧʝʨʚʘʷ ʚʦʣʥʘ): 6

2023:

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʮʝʥʪʨʳ ʀʀ

(ʚʪʦʨʘʷ ʚʦʣʥʘ): 6

2025:

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʮʝʥʪʨʳ ʀʀ

(ʪʨʝʪʴʷ ʚʦʣʥʘ): 7

ɺʩʝ, ʯʪʦ ʙʳʣʦ:

ʀʀ ʧʦ ʨʘʟʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʠ ʦʪʨʘʩʣʷʤ

ʆʪʨʘʩʣʝʚʳʝ 

ʧʦʩʪʘʥʦʚʢʠ 

ʟʘʜʘʯ ʀʀ, 

ʟʘʪʦʯʝʥʥʳʝ ʥʘ 

ʠʥʜ. ʧʘʨʪʥʝʨʦʚ

ʈʘʟʚʠʪʠʝ ʥʦ- 

ʚʳʭ ʧʦʜʭʦʜʦʚ ʚ 

ʨʘʤʢʘʭ ʅʘʮ. 

ʩʪʨʘʪʝʛʠʠ ʀʀ ʚ 

ʈʌ (2024)

ʅʘʫʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ɺʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ: 

ʊʠʨʘʞʠʨʦʚʘʥʠʝ 

ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚ ʩʬʝʨʝ ʀʀ 

(100+) 

2025: 

ʈʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʆʇɺʆ 

ʫʨʦʚʥʷ çʪʦʧ-

ɼʉè (6) 

2025: 

ʈʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʆʇɺʆ 

ʫʨʦʚʥʷ çɼʉè 

(19) 

ʇʦ ʚʩʝʤ 

ʧʘʨʘʜʠʛ-

ʤʘʤ ʠ ʧʨʠ-

ʣʦʞʝʥʠʷʤ 

ʀʀ, ʙʝʟ 

ʦʛʨʘʥʠʯʝ-

ʥʠʡ

ɺ ʨʘʤʢʘʭ ʥʦʚʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦ-

ʨʦʣʝʚʦʡ ʤʦʜʝʣʠ ʀʀ-ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʪʨʘʞʘʶʱʝʡ ʅʘʮʩʪʨʘʪʝʛʠʶ ʀʀ ʚ ʈʌ 

(2024) 
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ʉʊʈɸʊɽɻʀʏɽʉʂɸʗ ʌʆʈʉɸʁʊ-ʉɽʉʉʀʗ (30.05.2024).

Áʇʦʨʝʟʫʣʴʪʘʪʘʤ ʬʦʨʩʘʡʪʘ ʩʬʦʨʤʠʨʦʚʘʥʳ 9 ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʠʩʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ, ʚʯʘʩʪʥʦʩʪʠ, ʘʨʭʠʪʝʢʪʫʨʳ 

ʠʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʳʯʠʩʣʝʥʠʷ ʠʜʘʥʥʳʝ 

ʜʣʷ ʀʀ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʛʝʥʝʨʘʪʠʚʥʳʝ ʤʦʜʝʣʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʠʀʀ, ʧʨʠʢʣʘʜʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ.

Áʇʦʠʪʦʛʘʤ ʄʠʥʦʙʨʥʘʫʢʠ ʩʦʚʤʝʩʪʥʦ ʩʈɸʅ ʧʦʨʫʯʝʥʦ 

ʧʨʦʨʘʙʦʪʘʪʴ ʧʣʘʥ-ʛʨʘʬʠʢ ʚʥʝʩʝʥʠʷ ʚʛʦʩʧʨʦʛʨʘʤʤʫ ʅʊʈ 

ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʬʝʨʝ ʀʀ ʠʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʟʘʷʚʣʝʥʥʳʝ 

ʩʝʛʦʜʥʷ ʧʨʠʦʨʠʪʝʪʳ ʥʘʦʩʥʦʚʝ ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʬʝʨʝ ʀʀ. 

Áʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.



ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʢʠ ʠʤ ʃ.ɸ.ʄʝʣʝʥʪʴʝʚʘ ʉʆ ʈɸʅ

ɹʦʣʴʰʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ

ɹʦʣʴʰʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ - ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʜʦʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʫʯʝʥʥʳʝ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʝ ʤʝʥʝʝ 1 ʤʣʨʜ. ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ
(ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʀʀ ʚ ʈʌ, 2024)

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʢʦʜʠʨʦʚʘʥʠʷ ʷʟʳʢʘ

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʠʟʦʙʨʘʞʝʥʠʡ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʤʦʜʝʣʠ ʥʘ ʠʥʳʭ 

ʧʨʠʥʮʠʧʘʭ



ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʢʠ ʠʤ ʃ.ɸ.ʄʝʣʝʥʪʴʝʚʘ ʉʆ ʈɸʅ

1.ɸʨʭʠʪʝʢʪʫʨʳ,ʘʣʛʦʨʠʪʤʳʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ(ʄʆ),ʦʧʪʠʤʠʟʘʮʠʷʠʤʘʪʝʤʘʪʠʢʘ

1. ȶɆɍɖɆɇɔɘɐɆɓɔɈɡɛɆɑɉɔɖɎɘɒɔɈ Ȳȴ

2. ȵɔɎɗɐɆɖɛɎɘɋɐɘəɖɉɑəɇɔɐɎɛɗɋɘɋɏ
3. ȹɗɐɔɖɋɓɎɥɈɡɝɎɗɑɋɓɎɏ

4. ȶɆɗɕɖɋɊɋɑɋɓɓɔɋɎɚɋɊɋɖɆɘɎɈɓɔɋɔɇəɝɋɓɎɋ

Ȩ ȺɔɖɗɆɏɘɋ ɔɕɖɋɊɋɑɋɓɡ ɗɑɋɊəɤɟɎɋ ɐɑɤɝɋɈɡɋ 

ɓɆɕɖɆɈɑɋɓɎɥ ɚəɓɊɆɒɋɓɘɆɑɢɓɡɛ/ɕɔɎɗɐɔɈɡɛ 

ɎɗɗɑɋɊɔɈɆɓɎɏ:

2.ɺʳʯʠʩʣʝʥʠʷʜʣʀ̫ʀ

1. ȶɆɍɖɆɇɔɘɐɆɈɡɝɎɗɑɎɘɋɑɋɏ ɊɑɥȮȮ(ɐɈɆɓɘɔɈɡɋ,ɚɔɘɔɓɓɡɋ, 

ɓɋɏɖɔɒɔɖɚɓɡɋ,Edge)
2. ȶɆɍɖɆɇɔɘɐɆȦȵȰɊɑɥȮȮ

3. ȺɖɋɏɒɈɔɖɐɎɊɑɥȲȴɎ ȮȮ

3.ɼʘʥʥʳʝʜʣʀ̫ʀ

1. ȷɔɍɊɆɓɎɋɇɋɓɝɒɆɖɐɔɈɊɑɥɔɜɋɓɐɎȮȮ
2. ȷɔɍɊɆɓɎɋɎɆəɉɒɋɓɘɆɜɎɥɊɆɓɓɡɛ(ɗɎɓɘɋɘɎɐɆ, ɍɆɞəɒɑɋɓɎɋ)

3. ȷɔɛɖɆɓɋɓɎɋɐɔɓɚɎɊɋɓɜɎɆɑɢɓɔɗɘɎɊɆɓɓɡɛ

4.ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝʠʛʝʥʝʨʘʪʠʚʥʳʝʤʦʜʝʣʠ

1. LLMɎɊɖ.ɒɔɊɋɑɎ Ɋɑɥ ɗɎɒɈɔɑɢɓɡɛɊɆɓɓɡɛ

2. ȪɎɚɚəɍɎɔɓɓɡɋɎ Ɋɖ.ɒɔɊɋɑɎ ɊɑɥɓɋɗɎɒɈɔɑɢɓɡɛɊɆɓɓɡɛ

3. ȲəɑɢɘɎɒɔɊɆɑɢɓɡɋLLM ɒɔɊɋɑɎ
4. ȲɋɘɔɊɡɕɋɖɋɓɔɗɆɍɓɆɓɎɏ

5. Augmented LLMɇɋɍɆɊɆɕɘɆɜɎɎɒɔɊɋɑɋɏ

5.ɹʝʟʦʧʘʩʥʦʩʪʴ,ʜʦʚʝʨʠʝʠʦʙʲʷʩʥʠʤʦʩʪʴ

1. ȨɡɖɆɈɓɎɈɆɓɎɋɜɋɓɓɔɗɘɋɏ(Alignment)

2. ȴɇɠɥɗɓɎɒɔɗɘɢɖɆɇɔɘɡȮȮ
3. ȴɇɋɗɕɋɝɋɓɎɋɇɋɍɔɕɆɗɓɔɗɘɎɖɆɍɖɆɇɔɘɐɎɎ ɣɐɗɕɑəɆɘɆɜɎɎȮȮ

4. ȴɇɋɗɕɋɝɋɓɎɋɍɆɟɎɘɡɔɘɖɋɍəɑɢɘɆɘɔɈɎɗɕɔɑɢɍɔɈɆɓɎɥȮȮ

6.ʀʀʜʣʫ̫ʟʢʠʭʟʘʜʘʯ(Narrow AI)

1. CV(ɐɔɒɕɢɤɘɋɖɓɔɋɍɖɋɓɎɋ)
2. NLP(ɔɇɖɆɇɔɘɐɆɋɗɘɋɗɘɈɋɓɓɔɉɔɥɍɡɐɆ)

3. ȵɖɔɝɎɋɘɋɛɓɔɑɔɉɎɎəɍɐɔɉɔȮȮ(S2T, RecSys, TSAɎɊɖ.)

7.ʋʧʨʘʚʣʝʥʠʝ,ʧʨʠʥʷʪʠʝʨʝʰʝʥʠʡʠ

ʘʛʝʥʪʥʳʝ/ʤʫʣʴʪʠʘʛʝʥʪʥʳʝʩʠʩʪʝʤʳ

1. ȶɆɍɖɆɇɔɘɐɆɆɑɉɔɖɎɘɒɔɈRL
2. Ȧɉɋɓɘɓɡɋ ɗɎɗɘɋɒɡ:ɔɇəɝɋɓɎɋɗ ɔɘɐɖɡɘɡɒɗɕɎɗɐɔɒɍɆɊɆɝ

3. ȲəɑɢɘɎɆɉɋɓɘɓɡɋ ɗɎɗɘɋɒɡ:ɖɔɏ,ɥɍɡɐɔɈɡɋɆɉɋɓɘɡ

8.ʕʣʝʤʝʥʪʳAGI

1. ȶɆɗɗəɌɊɋɓɎɥɎɖɋɚɑɋɐɗɎɥ

2. Lifelong learning

3. ȩɎɇɖɎɊɓɡɏȮȮ (Symbolic AI)
4. Embodiment

5. ȲɔɊɋɑɎɖɔɈɆɓɎɋɒɔɍɉɆ ɎɕɗɎɛɎɐɎ

9. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʯʝʣʦʚʝʢʘʠʤʘʰʠʥʳ

1. ȸɋɛɓɎɝɋɗɐɎɋɗɖɋɊɗɘɈɆɝɋɑɔɈɋɐɔ-ɒɆɞɎɓɓɔɉɔɈɍɆɎɒɔɊɋɏɗɘɈɎɥ
2. ȲɋɘɔɊɡɎ ɆɑɉɔɖɎɘɒɡɈɍɆɎɒɔɊɋɏɗɘɈɎɥɗ ɝɋɑɔɈɋɐɔɒ

3. ȷɕɔɗɔɇɡɝɋɑɔɈɋɐɔ-ɒɆɞɎɓɓɔɏɎɓɘɋɉɖɆɜɎɎ

ȹɝɆɗɘɓɎɐɎȺɔɖɗɆɏɘɆ(2024):

AIRI,ȦɑɢɥɓɗɈɗɚɋɖɋȮȮ,ȦȳȴȼɃ,ȦȵȵɖɋɍɎɊɋɓɘɆ,ȦȵȵɖɆɈɎɘɋɑɢɗɘɈɆ,ȨȾɃ,ȩɆɍɕɖɔɒɓɋɚɘɢ, ȩɔɗȳȮȮȦȷ,ȮɓɓɔɕɔɑɎɗ, ȮȷȵȶȦȳ,ȮȸȲȴ, 

Ȳȩȹ,ȲɎɓɔɇɖɓɆəɐɎ,ȲɎɓɜɎɚɖɡ,ȲɎɓɣɐɔɓɔɒɖɆɍɈɎɘɎɥ,ȲȺȸȮ,ȳȼȶȮȮ,ȷɇɋɖ, ȷɐɔɑɘɋɛ,ȺȳȼȳȮȮȷȮ,ɅɓɊɋɐɗ

ȴɖɉɆɓɎɍɆɘɔɖɡ 

ȺɔɖɗɆɏɘɆ:

4
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ʄʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝʥʝʪʦʣʴʢʦʛʝʥʝʨʠʨʦʚʘʪʴʥʦʚʳʝʜʘʥʥʳʝ, ʥʦʠʵʬʬʝʢʪʠʚʥʦʫʣʘʚʣʠʚʘʪʴʩʣʦʞʥʳʝʟʘʢʦʥʦʤʝʨʥʦʩʪʠʚʫʞʝ

ʩʫʱʝʩʪʚʫʶʱʠʭʥʘʙʦʨʘʭʠʥʬʦʨʤʘʮʠʠ. ʀʟʫʯʘʶʪʩʷʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝʧʦʟʚʦʣʷʶʪʦʙʝʩʧʝʯʠʚʘʪʴʚʳʩʦʢʫʶʩʪʝʧʝʥʴʪʦʯʥʦʩʪʠʠ

ʘʜʘʧʪʠʚʥʦʩʪʠʠʩʦʟʜʘʚʘʪʴʠʥʩʪʨʫʤʝʥʪʳ,ʩʧʦʩʦʙʥʳʭʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷʠʧʨʠʤʝʥʷʪʴʩʷʚʨʘʟʥʦʦʙʨʘʟʥʳʭʫʩʣʦʚʠʷʭ

4.1.L  L  Mʠʜʨʫʛʠʝʤʦʜʝʣʠʜʣʩ̫ʠʤʚʦʣʴʥʳʭʜʘʥʥʳʭ
ȮɗɗɑɋɊɔɈɆɓɎɋɆɖɛɎɘɋɐɘəɖ,ɗɕɔɗɔɇɓɡɛɣɚɚɋɐɘɎɈɓɔ

ɔɇɖɆɇɆɘɡɈɆɘɢɎɆɓɆɑɎɍɎɖɔɈɆɘɢ

ɇɔɑɢɞɎɋ ɔɇɠɋɒɡ ɘɋɐɗɘɔɈɔɏ

ɎɓɚɔɖɒɆɜɎɎ.ȲɔɊɋɑɎ ɚɔɐəɗɎɖəɤɘɗɥɓɆ

ɔɕɘɎɒɎɍɆɜɎɎɈɍɆɎɒɔɊɋɏɗɘɈɎɥɗɗɎɒɈɔɑɢɓɡɒɎɊɆɓɓɡɒɎɎɕɔɈɡɞɋɓɎɎ

ɐɆɝɋɗɘɈɆɕɖɋɊɗɐɆɍɆɓɎɏɈɖɆɍɑɎɝɓɡɛɐɔɓɘɋɐɗɘɆɛ,ɝɘɔɗəɟɋɗɘɈɋɓɓɔ 

ɖɆɗɞɎɖɥɋɘɎɛɕɖɎɒɋɓɋɓɎɋɈɖɋɆɑɢɓɡɛɗɜɋɓɆɖɎɥɛ

1. ȶɆɍɖɆɇɔɘɐɆɣɚɚɋɐɘɎɈɓɡɛɆɑɉɔɖɎɘɒɔɈɔɇəɝɋɓɎɥ,ɊɔɔɇəɝɋɓɎɥ ɎɊɎɗɘɎɑɑɥɜɎɎLLM

2. ȮɗɗɑɋɊɔɈɆɓɎɋɎɗɔɍɊɆɓɎɋ ɒɋɘɔɊɔɈçɈɔɗɕɎɘɆɓɎɥèLLM(ɖɆɍɈɎɘɎɋRLHF)

3. ȷɔɍɊɆɓɎɋɇɔɑɋɋɣɚɚɋɐɘɎɈɓɡɛɆɖɛɎɘɋɐɘəɖLLM(Ɋɑɥ ɖɆɇɔɘɡɗɊɑɎɓɓɡɒɐɔɓɘɋɐɗɘɔɒ,ɊɑɥɖɋɆɑɎɍɆɜɎɎɓɆɔɉɖɆɓɎɝɋɓɓɡɛ

ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɖɋɗəɖɗɆɛɎɊɖ.)

4. ȷɔɍɊɆɓɎɋɒɔɊɋɑɋɏɓɆɊɆɓɓɡɛ çɈɡɗɔɐɔɉɔɐɆɝɋɗɘɈɆè ɎɎɗɗɑɋɊɔɈɆɓɎɋɈɑɎɥɓɎɥɐɆɝɋɗɘɈɆɊɆɓɓɡɛɓɆɖɋɍəɑɢɘɆɘɡɔɇəɝɋɓɎɥɒɔɊɋɑɋɏ

5. ȷɔɍɊɆɓɎɋɒɋɘɔɊɔɈɊɑɥɎɗɐɑɤɝɋɓɎɥ ɉɆɑɑɤɜɎɓɆɜɎɏɇɔɑɢɞɎɛɥɍɡɐɔɈɡɛɒɔɊɋɑɋɏ

6. ȮɗɗɑɋɊɔɈɆɓɎɋɕɖɎɒɋɓɋɓɎɥɗɔɈɖɋɒɋɓɓɡɛɆɖɛɎɘɋɐɘəɖ(ɈɐɑɤɝɆɥɆɖɛɎɘɋɐɘəɖəɘɎɕɆçɘɖɆɓɗɚɔɖɒɋɖè)ɐ ɍɆɊɆɝɆɒ

ɔɇɖɆɇɔɘɐɎ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɛɊɆɓɓɡɛ:ȪȳȰ,ɕɖɔɘɋɎɓɡ,ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɗɔɇɡɘɎɏɎɊɖ.

4.2.ɼʠʬʬʫʟʠʦʥʥʳʝʠʜʨʫʛʠʝʤʦʜʝʣʠʜʣʥ̫ʝʩʠʤʚʦʣʴʥʳʭ 

ʜʘʥʥʳʭ
ȶɆɗɞɎɖɋɓɎɋɈɔɍɒɔɌɓɔɗɘɋɏɉɋɓɋɖɆɘɎɈɓɡɛɕɔɊɛɔɊɔɈ,ɈɐɑɤɝɆɥɗɔɍɊɆɓɎɋ

ɓɔɈɡɛɆɖɛɎɘɋɐɘəɖ,ɖɆɍɖɆɇɔɘɐəɒəɑɢɘɎɆɉɋɓɘɓɡɛɗɎɗɘɋɒɊɑɥɗɎɓɘɋɍɆ

ɗɋɓɗɔɖɓɡɛɊɆɓɓɡɛɎ əɗɔɈɋɖɞɋɓɗɘɈɔɈɆɓɎɋɗəɟɋɗɘɈəɤɟɎɛ

ɒɔɊɋɑɋɏ. ȴɘɐɖɡɈɆɋɘɓɔɈɡɋɕɋɖɗɕɋɐɘɎɈɡɈ ɘɆɐɎɛɔɇɑɆɗɘɥɛ,ɐɆɐ

ɐɔɒɕɢɤɘɋɖɓɆɥɉɖɆɚɎɐɆ,ɈɎɖɘəɆɑɢɓɆɥɖɋɆɑɢɓɔɗɘɢɎɗɎɒəɑɥɜɎɎ

1. ȶɆɍɈɎɘɎɋɗəɟɋɗɘɈəɤɟɎɛɎ ɓɔɈɡɛSOTAɒɋɘɔɊɔɈɒɔɊɋɑɎɖɔɈɆɓɎɥɎɉɋɓɋɖɆɜɎɎɓɋɗɎɒɈɔɑɢɓɡɛɊɆɓɓɡɛ

2. ȶɆɍɖɆɇɔɘɐɆɒəɑɢɘɎɆɉɋɓɘɓɡɛɉɋɓɋɖɆɘɎɈɓɡɛɗɛɋɒ ɗɎɓɘɋɍɆ ɗɋɓɗɔɖɓɡɛɊɆɓɓɡɛ, ɗɔɈɋɖɞɋɓɗɘɈɔɈɆɓɎɋɒɋɘɔɊɔɈ ɕɖɔɒɕɘɎɓɉɆ

ɉɋɓɋɖɆɘɎɈɓɡɛ ɒɔɊɋɑɋɏ

3. ȮɗɗɑɋɊɔɈɆɓɎɋ, ɖɆɍɈɎɘɎɋɎɎɗɕɔɑɢɍɔɈɆɓɎɋɔɇəɝɆɋɒɡɛɕɖɋɊɗɘɆɈɑɋɓɎɏ 3Dɗɜɋɓ(NeRF,3DGaussian SplattingɎɊɖ.)

4. ȮɗɗɑɋɊɔɈɆɓɎɋɎɖɆɍɖɆɇɔɘɐɆɓɔɈɡɛɕɔɊɛɔɊɔɈɐɆɈɘɔɒɆɘɎɝɋɗɐɔɒəɗɔɍɊɆɓɎɤɖɋɊɆɐɘɎɖəɋɒɡɛ(ɓɆɗɘɖɆɎɈɆɋɒɡɛ)ɒɔɊɋɑɋɏ3D

ɗɜɋɓɎɔɇɠɋɐɘɔɈ,ɆɘɆɐɌɋɈɎɖɘəɆɑɢɓɡɛɆɈɆɘɆɖɔɈɑɤɊɋɏɎɌɎɈɔɘɓɡɛ (Gaussian AvatarsɎɊɖ.)

5. ȷɔɍɊɆɓɎɋɊɎɚɚəɍɎɔɓɓɡɛɎɊɖ.ɉɋɓ. ɒɔɊɋɑɋɏɊɑɥɖɋɞɋɓɎɥɍɆɊɆɝ ɛɎɒɎɎ, ɇɎɔɑɔɉɎɎ,ɚɆɖɒɆɜɋɈɘɎɐɎɎɊɖ.ɔɇɑɆɗɘɋɏɓɆəɐɎ

4.3.ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝL L M- ʤʦʜʝʣʠ

ȲɋɘɔɊɡ,ɕɔɍɈɔɑɥɤɟɎɋɒɔɊɋɑɥɒɑəɝɞɋɈɍɆɎɒɔɊɋɏɗɘɈɔɈɆɘɢɒɋɌɊə

ɖɆɍɑɎɝɓɡɒɎɒɔɊɆɑɢɓɔɗɘɥɒɎ,ɈɡɥɈɑɥɥɗɈɥɍɎɎ ɕɆɘɘɋɖɓɡ,ɐɔɘɔɖɡɋ

ɘɖəɊɓɔɍɆɒɋɘɎɘɢɕɖɎɔɘɊɋɑɢɓɔɏɔɇɖɆɇɔɘɐɋ. ȦɐɜɋɓɘɓɆɎɓɘɋɉɖɆɜɎɤ

ɖɆɍɑɎɝɓɡɛɘɎɕɔɈɊɆɓɓɡɛ(ɘɋɐɗɘ,ɎɍɔɇɖɆɌɋɓɎɋ,ɍɈəɐɎɘ.Ɋ.), ɊɑɥɗɔɍɊɆɓɎɥ

ɇɔɑɋɋɉɑəɇɔɐɔɉɔɐɔɓɘɋɐɗɘɆɎɕɔɓɎɒɆɓɎɥ

1. ȶɆɍɖɆɇɔɘɐɆəɓɎɈɋɖɗɆɑɢɓɡɛɒɋɘɔɊɔɈɗɔɍɊɆɓɎɥɒəɑɢɘɎɒɔɊɆɑɢɓɡɛɒɔɊɋɑɋɏ:ɔɇəɝɋɓɎɋɓɆɒəɑɢɘɎɒɔɊɆɑɢɓɡɛɊɆɓɓɡɛ,

ɎɗɕɔɑɢɍɔɈɆɓɎɋ

ɆɊɆɕɘɋɖɔɈɊɑɥɊɔɇɆɈɑɋɓɎɥɒɔɊɆɑɢɓɔɗɘɋɏ

2. ȲɋɘɔɊɡɗɒɋɞɎɈɆɓɎɥ ɒɔɊɋɑɋɏɖɆɍɑɎɝɓɡɛɒɔɊɆɑɢɓɔɗɘɋɏ(ɋɊɎɓɔɋɕɖɔɗɘɖɆɓɗɘɈɔɕɖɋɊɗɘɆɈɑɋɓɎɏ,ɋɊɎɓɆɥɒɔɊɋɑɢɎɆɖɛɎɘɋɐɘəɖɆ)

3. ȵɔɎɗɐɎɓɔɈɡɛɗɕɔɗɔɇɔɈɗɒɋɞɎɈɆɓɎɥɊɆɓɓɡɛ

4. ȷɔɍɊɆɓɎɋɎɎɗɗɑɋɊɔɈɆɓɎɋɓɔɈɡɛɣɚɚɋɐɘɎɈɓɡɛɗɕɔɗɔɇɔɈɎɎɓɗɘɖəɒɋɓɘɔɈɖɋɞɋɓɎɥɍɆɊɆɝɔɇəɗɑɔɈɑɋɓɓɔɏɎəɕɖɆɈɑɥɋɒɔɏ

ɘɋɐɗɘɔɒ ɉɋɓɋɖɆɜɎɎɊɆɓɓɡɛɖɆɍɑɎɝɓɡɛɒɔɊɆɑɢɓɔɗɘɋɏ

5. ȮɗɗɑɋɊɔɈɆɓɎɋɎɗɔɍɊɆɓɎɋɚəɓɊɆɒɋɓɘɆɑɢɓɡɛɒɔɊɋɑɋɏɊɑɥɖɆɍɑɎɝɓɡɛɐɑɆɗɗɔɈɒəɑɢɘɎɒɔɊɆɑɢɓɡɛɍɆɊɆɝ:ɊɈɎɌɋɓɎɋɎ

ɊɋɏɗɘɈɎɋ, ɉɋɓɋɖɆɜɎɥɈɎɍəɆɑɆɕɖɔɗɘɖɆɓɗɘɈɆɎɘ.ɕ.

6. ȶɆɍɖɆɇɔɘɐɆɒɓɔɉɔɆɉɋɓɘɓɡɛɗɛɋɒɊɑɥɖɋɞɋɓɎɥ ɒəɑɢɘɎɒɔɊɆɑɢɓɡɛ ɍɆɊɆɝ, ɗɔɈɋɖɞɋɓɗɘɈɔɈɆɓɎɋɒɋɘɔɊɔɈɕɖɔɒɕɘɎɓɉɆ

ɒəɑɢɘɎɒɔɊɆɑɢɓɡɛ ɒɔɊɋɑɋɏ

4.4.ʄʝʪʦʜʧrʝʨʝʥʦʩʘʟʥʘʥʠʡʩʘʜʘʧʪʘʮʠʝʡʤʦʜʝʣʝʡ
ȹɑəɝɞɋɓɎɋɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎɗəɟɋɗɘɈəɤɟɎɛɒɔɊɋɑɋɏɕɖɎɎɛ

ɔɇəɝɋɓɎɎɓɆɓɔɈɡɛɍɆɊɆɝɆɛɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒɕɖɋɊɈɆɖɎɘɋɑɢɓɔ

ɔɇəɝɋɓɓɡɛɕɆɖɆɒɋɘɖɔɈ. ȲɋɘɔɊɡ ɕɔɍɈɔɑɥɤɘəɑəɝɞɆɘɢ

ɔɇɔɇɟɆɤɟɎɋɗɕɔɗɔɇɓɔɗɘɎ,ɕɔɈɡɞɆɥəɗɘɔɏɝɎɈɔɗɘɢɐɖɆɍɑɎɝɓɡɒ

əɗɑɔɈɎɥɒɎɈɛɔɊɓɡɒɊɆɓɓɡɒ

1. ȶɆɍɈɎɘɎɋɒɋɘɔɊɔɈɊɔɔɇəɝɋɓɎɥɊɑɥɕɋɖɋɓɔɗɆɍɓɆɓɎɏ(LORA,P-tuningɎɊɖ.)

2. ȶɆɍɈɎɘɎɋɒɋɘɔɊɆɕɋɖɋɓɔɗɆɍɓɆɓɎɏɊɑɥɒɆɑɔɖɋɗəɖɗɓɡɛɍɆɊɆɝ(ɓɆɕɖɎɒɋɖ,ɕɋɖɋɓɔɗɍɓɆɓɎɏɇɔɑɢɞɎɛɒɔɊɋɑɋɏɓɆɖɋɊɐɎɋɥɍɡɐɎ)

3. ȷɔɍɊɆɓɎɋɒɋɘɔɊɔɈɊɔɔɇəɝɋɓɎɥɒɔɊɋɑɋɏɊɑɥɓɔɈɡɛɊɆɓɓɡɛɗɗɔɛɖɆɓɋɓɎɋɒɕɋɖɈɔɓɆɝɆɑɢɓɔɉɔɐɆɝɋɗɘɈɆɒɔɊɋɑɎ

4.5.ɸʫʛʤʝʥʪʘʮʠʷL  L  Mʙʝʟʘʜʘʧʪʘʮʠʠʤʦʜʝʣʝʡ
ȲɋɘɔɊɡ,ɕɔɍɈɔɑɥɤɟɎɋəɑəɝɞɎɘɢɐɆɝɋɗɘɈɔɎɖɆɍɓɔɔɇɖɆɍɎɋɉɋɓɋɖɆɜɎɎ

ɊɆɓɓɡɛɇɋɍɓɋɔɇɛɔɊɎɒɔɗɘɎɈɕɔɈɘɔɖɓɔɒɔɇəɝɋɓɎɎɒɔɊɋɑɋɏ. ȨɐɑɤɝɆɋɘ

ɕɖɎɒɋɓɋɓɎɋɖɆɍɑɎɝɓɡɛɘɋɛɓɎɐɎɍɒɋɓɋɓɎɥ,ɊɔɕɔɑɓɋɓɎɥɎɑɎ

ɒɔɊɎɚɎɐɆɜɎɎɈɛɔɊɓɔɏɎɓɚɔɖɒɆɜɎɎ,ɝɘɔɇɡɗɔɍɊɆɘɢɇɔɑɋɋɇɔɉɆɘɡɏɗɋɘ

ɊɆɓɓɡɛɊɑɥɔɇəɝɋɓɎɥ

1. ȮɗɗɑɋɊɔɈɆɓɎɋɎɗɔɍɊɆɓɎɋɒɋɘɔɊɔɈɎɍɈɑɋɝɋɓɎɥɍɓɆɓɎɏɎɆɑɉɔɖɎɘɒɔɈɊɋɏɗɘɈɎɏɎɍLLM ɕɖɎɕɔɒɔɟɎɎɓɌɋɓɋɖɎɎ

ɍɆɕɖɔɗɔɈprompt engineering (PE),ɈɐɑɤɝɆɥɆɈɘɔɒɆɘɎɝɋɗɐɎɏ PE(APE)

2. ȮɗɗɑɋɊɔɈɆɓɎɋ ɎɗɔɍɊɆɓɎɋɒɋɘɔɊɔɈ Retrieval Augmented Generation (RAG)ɎɕɔɊɔɇɓɡɛ

3. ȮɗɗɑɋɊɔɈɆɓɎɋɎɗɔɍɊɆɓɎɋɒɋɘɔɊɔɈɐɔɓɘɋɐɗɘɓɔɉɔɔɇəɝɋɓɎɥin-Context Learning

4. ȮɗɕɔɑɢɍɔɈɆɓɎɋɎɓɗɘɖəɒɋɓɘɔɈ(API-calls)

5. ȶɆɍɖɆɇɔɘɐɆɇɋɓɝɒɆɖɐɔɈɎɕɖɔɘɔɐɔɑɔɈ ɘɋɗɘɎɖɔɈɆɓɎɥ LLMɗəɝɦɘɔɒPE,iCL, RAG

ʌ ʅʘʧʨʘʚʣʝʥʠʝ4.ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝʠʛʝʥʝʨʘʪʠʚʥʳʝʤʦʜʝʣʠ(2024)
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ʉʠʣʴʥʳʡ ʠ/ʠʣʠ ʉʃɸɹʓʁ ʀʀ 

(weak / strong) (broad/ narrow)

ɻʘʚʨʠʣʦʚʘ 2024

˿͊͋͡·͚ 

ʉʠʣʴʥʳʡ

AGI Artificial General Intelligence

ʆʙʱʠʡ ʀʀ

POWERFUL   AI

(ɼʘʨʠʦ ɸʤʘʜʝʡ) 
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ʉʠʣʴʥʳʡ ʀʀ ʠ AGI (Artificial General Intelligence)

ʏʪʦ ʤʳ ʞʜʝʤ ʦʪ ʩʠʣʴʥʦʛʦ ʀʀ:

×ʄʳʰʣʝʥʠʝ- ʜʝʜʫʢʮʠʷ, ʠʥʜʫʢʮʠʷ, 

ʘʩʩʦʮʠʘʮʠʷ, ʠ ʧʨ. ʜʣʷ ʦʧʝʨʠʨʦʚʘʥʠʷ 

ʘʙʩʪʨʘʢʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ

×ʇʘʤʷʪ(ɹʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ, 

ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ) ʜʣʷ ʫʩʚʦʝʥʠʷ ʦʧʳʪʘ

×ʇʣʘʥʠʨʦʚʘʥʠʝ -ʪʘʢʪʠʯʝʩʢʦʝ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ (ʦʪ ʮʝʣʝʧʦʣʘʛʘʥʠʷ)

×ʆʙʫʯʝʥʠʝ -ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʤʠʪʘʮʠʶ 

ʜʝʡʩʪʚʠʡ ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ ʠ ʦʙʫʯʝʥʠʝ 

ʯʝʨʝʟ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ

ʉʠʣʴʥʳʡ ʀʀ - ʪʠʧ ʀʀ, ʩʧʦʩʦʙʥʳʡ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʯʝʣʦʚʝʢʦʤ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ) 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ

(ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʀʀ ʚ ʈʌ, 2024)

ʉʣʘʙʳʡ 

ʀʀ

ʉʠʣʴʥʳʡ 

ʀʀ
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ɼɺɽ  ɺɽʊɺʀ  ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ

ɻʘʚʨʠʣʦʚʘ ʊ. 2024

ʅʝʡʨʦʢʠʙʝʨʥʝʪʠʢʘ ʉʠʤʚʦʣʴʥʳʡ ʀʀ 

ʀʀ

ʅʝʡʨʦʩʝʪʠ

ɻʨʘʬʳ ʟʥʘʥʠʡ 

ʏʝʨʥʳʡ ʷʱʠʢ 

ɻʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ/ʠʟʦʙʨʘʞʝʥʠʡ



ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʢʠ ʠʤ ʃ.ɸ.ʄʝʣʝʥʪʴʝʚʘ ʉʆ ʈɸʅ

ʂʨʘʪʢʘʷʠʩʪʦʨʠʷʀʀ

ỏɹ 50 ï60 ʛʛ. ð

çʣʘʙʠʨʠʥʪʥʘʷʩʭʝʤʘè

ỏ60 -70 ʛʛ. ðʣʦʛʠʯʝʩʢʠʡ

ʧʦʜʭʦʜ

ỏ70- 90 ʛʛ. ð

ʵʢʩʧʝʨʪʥʳʝʩʠʩʪʝʤʳ

ỏʩ 90 ʛ. ðʧʨʦʤ.ʀʀ, 

ʦʥʪʦʣʦʛʠʠ
ỏ 2015 ï ɻʈɸʌʓ ɿʅɸʅʀʁ

 

ỏ50-70 ʛʛ. ð

ʥʝʡʨʦʥʥʳʝʩʝʪʠ, 

PERCEPTRON

ỏ70-90 ʛʛ. ðʩʢʝʧʩʠʩ, 

ʢʦʤʠʩʩʠʷʃʘʡʪʭʠʣʣʘ

ỏ90-2016ʛʛ. ðʥʝʡʨʦ-

ʢʦʤʧʴʶʪʝʨʳ, 

ʘʣʛʦʨʠʪʤʳ ML

ỏ2016 ï ʧʦʙʝʜʘ ALPHA 

GO

ỏ 2022- GPT ʈɽɺʆʃʖʎʀʗ

çOld-fashioned AI è

ʉʪʘʨʦʤʦʜʥʳʡ ʀʀ ʅʝʡʨʦʢʠʙʝʨʥʝʪʠʢʘ



ƀ ˊ˄ʾˑˆ˄ʿ ˀˁ .ˏˁ AI 
˅ ˅̍ ˅˄.ˈ ˃ ʾ ˊ ˆ˄ˈ ˊ ˅"

ˁ ʿ (̍˄ ˊ ˍˈ˄˅)ˆ ʾ ˅ʾ ˍ ˈ˄

https://medium.com/@lmpo/a-brief-history-of-ai-with-deep-learning-26f7948bc87b
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3. ʆʊ ɹʆʃʔʐʀʍ ʗɿʓʂʆɺʓʍ ʄʆɼɽʃɽʁ

(LARGE LANGUAGE MODEL - LLM)

ʂ ʈɸʉʉʋɾɼɸʖʑʀʄ ʄʆɼɽʃʗʄ

(REASONING MODELS)
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ʏʪʦ ʪʘʢʦʝ ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ?

ʗʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ï ʧʦ ʩʫʪʠ, ʵʪʦ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʤʦʪʨʠʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʚ 

ʧʨʝʜʣʦʞʝʥʠʠ ʠ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ ʩʣʦʚʦ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʘʷ ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ï ʵʪʦ 

ʢʣʘʚʠʘʪʫʨʘ ʩʤʘʨʪʬʦʥʘ, ʢʦʪʦʨʘʷ ʧʦ ʤʝʨʝ ʥʘʙʦʨʘ ʪʝʢʩʪʘ ʧʦʜʩʢʘʟʳʚʘʝʪ ʚʘʤ ʧʨʦʜʦʣʞʝʥʠʝ.

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ GPT-2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʢʘʟʳʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʚʘ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʦ ʙʦʣʝʝ ʪʷʞʝʣʦʚʝʩʥʳʡ ʠ ʫʤʥʳʡ, ʯʝʤ ʪʦʪ, ʯʪʦ 

ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʘʰʝʤ ʪʝʣʝʬʦʥʝ. 

100 ʪʨʣʥ. 

ʧʘʨʘʤʝʪʨ

ʦʚ
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ƀ ʽ˃ˑ˅ ʿ ˕ˇ ˁ ˆ˒ҭ˓ˊʿ ˄ˁ̄ ˊ ˈ ʿ˅˄˃ ˁ ˍ˄<"
ʿˊ ˀ ˄ʿˈˉ ˂ˁ ˊ˒ˆ ˁ ˔ˏ˄ˊ ˅ ˈˈ "

ˈ ʿ˂ ˉ ˂ˁ ˈˈˑ

ƀ ˊ˒̞˃ ˑ˅ ʿ ˕ˇ ˁ ˆ˒ˁ ˆ˂ҵ̍ˉ ˍ˄ˊ ˊ˒Ҷ"
ˍ ˊ ˅ˊ ˅ ˊ ."˃ ˊ ˇ"ˉ ˃ ˆ˒ˊ ˊˍˊ ˈ˄˕"
˅ˆ ˄ˋ˄ˌ˄ ʿ ˊ˒ˆ ˁ ˔ˏ˄ˊ ˅ ˈ

ʂɸʂ ʋʉʊʈʆɽʅʓ ʗɿʓʂʆɺʓɽ ʄʆɼɽʃʀ
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ʈɽɺʆʃʖʎʀʗ ʊʈɸʅʉʌʆʈʄɽʈʆɺ

ƀ ˈ ˋ ˇҭ˓ˊ̌ ˁ ˆ˒ˈ ˈ ʿ̌ ˈ˄˃ˇ "

ʿˈ˄ˇ ˈ˄˕(self-attention)

ƀ ʿˑ́ ˈ ˋ ˇ "(Vaswani et al., 2017) 

˄ˇ ˆ

encoder-

decoder 

˄ˊ ˅ˊ

https://arxiv.org/abs/1706.03762
https://arxiv.org/abs/1706.03762
https://arxiv.org/abs/1706.03762
https://arxiv.org/abs/1706.03762


ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʢʠ ʠʤ ʃ.ɸ.ʄʝʣʝʥʪʴʝʚʘ ʉʆ ʈɸʅ

BERTʠGPT

ƀ ˀˁ "

ˉ ˕ʿ˄ˆ˄ ˒"

ˊ ˈ ˋ ˇ ˑ."

˅ ˃ ˆ ˒.ˍˊ "

˅ ˁ˄ ʿˏ˄˅˄"

ˁ ˅ ˁ˄ ʿˏ˄˅"

ˇ ˀ ˊʾˑˊ˒"

ˍ ˈ˒ˉ ˆ ˃ˈˑ"

˄̄ "

ˊˁ ˆ˒ˈ ˊ˄<"

ˇ ˊʿ "

BERT G˄PT
ƀ ʰ G˃PTˉ ˆ ˍ˄ˆ˄ ˒˕˃ˑ˅ ʿˑ "

ˇ ˁ ˆ˄; ̱ ˊ˓ ˊ́ ˅ A00
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ƀ ʰʿ ÁI 

timeline 

ʿ ˈˑ"

2023

ˀ ˁ

ƀ ʰ" "ˊ "

ˉ ˈ "

ˊ "

ˍˊ ʾˑ"

˃ ˇ ˁ-

ˆ˕ ˊ ˕ҿ

ʈʘʟʚʠʪʠʝAI ʚʵʧʦʭʫLLM (ʅʠʢʦʣʝʥʢʦ) 
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ƀ 22˕ˈʿ ˕<DeepSeek-R1

ƀ 31˕ˈʿ ˕<s1 (Mueninghoff et
al., 2025)

ƀ 2ˋ ʿ ˆ˕<OpenAIDeep
Research

ƀ 17ˋ ʿ ˆ˕<Grok 3

ƀ 19ˋ ʿ ˆ˕<Google
Co-Scientist ˈ ˈ Gʿemini

2.0 (11ˁ ˅ ʾ ˕2024)

ƀ 24ˋ ʿ ˆ˕<Claude 3.7 Sonnet
(hybrid reasoning Claude)

ƀ 27ˋ ʿ ˆ˕<GPT-4.5

ʅʘʧʨʠʤʝʨ,ʚʥʘʯʘʣʝ2025ʛʦʜʘ (ʅʠʢʦʣʝʥʢʦ)

https://arxiv.org/abs/2501.12948
https://arxiv.org/abs/2501.12948
https://arxiv.org/abs/2501.12948
https://arxiv.org/abs/2501.19393
https://arxiv.org/abs/2501.19393
https://arxiv.org/abs/2501.19393
https://arxiv.org/abs/2501.19393
https://openai.com/index/introducing-deep-research/
https://openai.com/index/introducing-deep-research/
https://openai.com/index/introducing-deep-research/
https://x.ai/blog/grok-3
https://x.ai/blog/grok-3
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://blog.google/technology/google-deepmind/google-gemini-ai-update-december-2024/#ceo-message
https://blog.google/technology/google-deepmind/google-gemini-ai-update-december-2024/#ceo-message
https://blog.google/technology/google-deepmind/google-gemini-ai-update-december-2024/#ceo-message
https://www.anthropic.com/news/claude-3-7-sonnet
https://www.anthropic.com/news/claude-3-7-sonnet
https://www.anthropic.com/news/claude-3-7-sonnet
https://openai.com/index/introducing-gpt-4-5/
https://openai.com/index/introducing-gpt-4-5/
https://openai.com/index/introducing-gpt-4-5/
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ChatGPT Ɏ ɜɌɍɚɞɑ ɌəɌɗɔɞɔɖɌ

29

ȯɚəɖɌ AGI 

2017: Google ʧʨʝʜʣʦʞʠʣ ʘʨʭʠʪʝʢʪʫʨʫ ʥʝʡʨʦʩʝʪʝʡ ñʊʨʘʥʩʬʦʨʤʝʨò

2018: OpenAI ʩʦʟʜʘʣ ʠ ʦʙʫʯʠʣ GPT ï Generative  Pre-trained  Transformer .  

2019: OpenAI ñʥʝ ʚʳʧʫʩʪʠʣò GPT-2 c 1,5 ʤʣʨʜ. ʧʘʨʘʤʝʪʨʦʚ.

2020: ʧʦʷʚʠʣʘʩʴ GPT-3 c 175 ʤʣʨʜ. ʧʘʨʘʤʝʪʨʦʚ (davinchi). 

2021: ʥʘ ʦʩʥʦʚʝ GPT-3 ʥʘʪʨʝʥʠʨʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʧʦʜ ʨʘʟʥʳʝ ʟʘʜʘʯʠ ï 

GPT-3.5.ʅʘʧʨʠʤʝʨ, InstructGPT  ʚʳʧʦʣʥʷʣʘ ʠʥʩʪʨʫʢʮʠʠ, ʟʘʜʘʥʥʳʝ ï 

çʧʨʦʤʧʪʦʤè.

2022: ChatGPT  ï ʵʪʦ ʪʘ ʞʝ GPT-3.5,  ʚʝʜʝʥʠʝ ʜʠʘʣʦʛʘ ʠʢʦʜʘ + ʠʥʪʝʨʬʝʡʩ 

ʯʝʨʝʟ ʯʘʪ, ʘ ʥʝ ʯʝʨʝʟ API. 1 ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ ChatGPT ʥʘʙʨʘʣ ʟʘ 5 ʜʥʝʡ.

2023 ʧʦʷʚʠʣʘʩʴ GPT-4 c 500 ʤʣʨʜ. ʧʘʨʘʤʝʪʨʦʚ, ʪʝʢʩʪ ʠ ʨʠʩʫʥʢʠ

2024 ʧʦʷʚʠʣʘʩʴ GPT-4o  omni ʙʦʣʝʝ ʪʨʠʣʣʠʦʥʘ ʧʘʨʘʤʝʪʨʦʚ ,

4o1 ïʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʩʫʞʜʝʥʠʡçStrawberryè

2025 ï ʚʳʭʦʜ DeepSeek

2025 -

Éʖʨʠʡ ʂʫʧʨʠʷʥʦʚɻʘʚʨʠʣʦʚʘ 2025
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soft company

ChatGPT OpenAI text

Claude Anthropic text

Bard /Gemini Google text

LLaMa-2 Meta

Leaders

Midjourney Midjourney, Inc. image
Copilot Microsoft text
Dall-e Open Ai image
Perplexity Perplexity AI, Inc. text

ɻʘʚʨʠʣʦʚʘ 2025 30
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ɺʅɽɼʈɽʅʀɽ ʀʀ ɺ ʄʀʈɽ
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ʀʀ ʉɼɸɽʊ ʊɽʉʊʓ

LiveBench: A Challenging, Contamination-Free LLM Benchmark    https://arxiv.org/:2406.19314
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ʋʉʇɽʍʀ GPT4  ʆ1

˿͊͟;ͦ͟ ͔͚ͫͨͦͫͦ͋ͤͦͫͭ ͦм ͺ͙͙͔ͫͪͯͭͫ͟Ύ 
͔͙ͭͫͭ͊ͣΥ
V ϊ  ƻм ͙͔͊ͤͣ͊ͭ͘ уф-͚ ͨͪͦͼ͔͙ͤͭ͡Έ ͍ 
͔ͭͫͭ͊ͻ ͔͍͍͔ͫͦͪͤͦ͊ͭ͡Έ͎ͤͦͦ 
͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ (Codeforces),

V ϊ  ͨ ͦ ͍͙ͫͦͣ ͔ͨͦ͊͊ͭ͘͟͡Ύͣ ͍ͻ͙ͦ͒ͭ ͍ 
;͙ͫͦ͡ рлл ͯ͡;΄͙ͻ ͔͍ͫͭͯ͒ͤͭͦ ˿̊ˢ ͍ 
ͦͭ͋ͦͪͦ;ͤͦͣ ͔ͭͯͪ ͤ͊ 
͔͙ͣ͊ͭͣ͊ͭ;͔ͫͯ͟Ό ͙͙ͦͣͨ͊͒ͯ͡ ˿̊ˢ 
(AIME);

V ϊ  ͨ ͔͍ͪͦͫͻ͙ͦ͒ͭ ͨͦ ͭͦ;͙ͤͦͫͭ 
͍͔͍ͦͭͭͦ ͡Ό͔͚͒ ͫͦ ͔͔ͫͭͨͤΈΌ tƘ5 ͍ 
͔ͭͫͭ͊ͻ ͨͦ ͺ͙͙͔͘͟Σ ͙͎͙͙͋ͦͦ͡ ͙ ͻ͙͙͙ͣ 
(GPQA)

ɻʘʚʨʠʣʦʚʘ 2025
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LLM -ɻʃɸɺʅʆɽ ʉʃʆɺʆ 2023

3

4

Hallucinate

3-5% ʦʰʠʙʦʢ
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ʇʈʆʄʊ - ʀʅɾʀʅʀʈʀʅɻ

Áʇʨʦʤʪ (ʦʪ ʘʥʛʣ. prompt ð ʧʨʠʛʣʘʰʝʥʠʝ) ʚ 

ʢʦʥʪʝʢʩʪʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ð ʵʪʦ ʪʝʢʩʪ ʠʣʠ ʬʨʘʟʘ, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ 

ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ, ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʠʣʠ 

ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

Áʆʥ ʩʣʫʞʠʪ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠʣʠ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ.
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19ʌ 4.1. LLMʠʜʨʫʛʠʝʤʦʜʝʣʠʜʣʩ̫ʠʤʚʦʣʴʥʳʭʜʘʥʥʳʭ (ɺʠʟʠʣʴʪʝʨ)



˴͊ͯ͟͡ ͯ;΄͙ͭΈͨ͊ͣΎͭΈLLM (ɺʠʟʠʣʴʪʝʨ)

ʂʦʥʪʝʢʩʪʩʦʜʝʨʞʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝʜʦʙʘʚʣʷʶʪʩʷʢ 

ʟʘʧʨʦʩʫʠʚʣʠʷʶʪʥʘ

ʬʦʨʤʠʨʦʚʘʥʠʝʦʪʚʝʪʘLLM 

ʥʘʟʘʧʨʦʩ.ʏʝʤʙʦʣʴʰʝ 

ʢʦʥʪʝʢʩʪʥʦʝʦʢʥʦ,ʪʝʤ

ʙʦʣʴʰʠʡʦʙʲʝʤ

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭʟʥʘʥʠʡʚ 

ʥʝʤʤʦʞʝʪʭʨʘʥʠʪʴʩʷ.ȽɆɘ 

ɇɔɘɗɇɔɑɢɞɎɒɐɔɓɘɋɐɗɘɓɡɒ 

ɔɐɓɔɒɗɕɔɗɔɇɋɓɕɔɒɓɎɘɢ 

ɇɔɑɋɋɊɑɎɓɓəɤɎɗɘɔɖɎɤ 

ɔɇɟɋɓɎɥɈɝɆɘɋ.

ɼʣʤ̫ʦʜʝʣʠ GPT-4ʨʘʟʤʝʨ 

ʢʦʥʪʝʢʩʪʘʩʦʩʪʘʚʣʷʣ 

ʩʥʘʯʘʣʘ8K,ʟʘʪʝʤ32K

ʪʦʢʝʥʦʚ.ɺGPT-4 Turbo -

128K ʪʦʢʝʥʦʚ.

ȴɊɓɆɐɔɊɑɥɗɔɍɊɆɓɎɥ 

ɊɋɏɗɘɈɎɘɋɑɢɓɔɗɑɔɌɓɡɛ 

ɕɖɎɑɔɌɋɓɎɏ ʪʨʝʙʫʶʪʩʷ 

ʜʨʫʛʠʝʧʦʨʷʜʢʠʨʘʟʤʝʨʦʚ

çʦʧʝʨʘʪʠʚʥʦʡʧʘʤʷʪʠèLLM.

̆ˮ́ˮˮ
2024!

̆ˮ́ˮˮ
2023!

11M

1M

ɿʘ2ʛʦʜʘʨʦʩʪʥʘ2ʧʦʨʷʜʢʘ!

͍͔͙̂͡;͙ͭΈ͙͔͒ͤͯͦͤͭͫͭ͊͟͟͡!
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˴͊ͯͫ͟ ͙ͦͪͭ͟ΈLLM:͎͔͍͙͙͔͒ͪͯͦͤͣ͊ͤΣ͎͙͔͒ͪͯ͊ͪͻ͙͔ͭͭͯͪ͟·Χ(2024) (ɺʠʟʠʣʴʪʝʨ)

˸͎͙͍͚ͤͦͦͪ͊ͫͦ͟
͔͙͙ͣ͊ͭͣ͊ͭ͟Φ˾͙͊ͤͦ͡ ͙ 
ͨͦ͒ͤͦ͘;ͭͦ-͔ͭͦͫͪ͊͋ͦͭ͊ͭΣ 

Ή͙ͺͺ͔͔ͭͣͦ͗ͭ͋͟·ͭΈ 
͔͙ͤͦ͗͒͊ͤͤ·ͣΦ

ˤ͔͒Έ͙ͭͪ͊ͤͫͺ͔ͦͪͣͪ·
ͨͦΎ͍͙͙ͫ͡Έ͊͟͟

͊͡Έ͔͙͍͍͔ͭͪͤ͊ͭ͊ͫͪͭͦ;ͤ·ͣ
͔ͫͭΎͣΦ
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25
DeepSeek:ʢʘʢʩʜʝʣʘʪʴʨʘʙʦʪʫʩLLMʵʢʦʥʦʤʠʯʥʦʡ (ɺʠʟʠʣʴʪʝʨ)

DeepSeek Coder DeepSeek-V2 DeepSeek-V3 

DeepSeek LLM DeepSeek-V2 coder

Janus -Pro-7B

DeepSeek-R1

11.2023 12.2023 5.2024 7.2024 12.2024 01.2025

DeepSeek-V2.5

ʌ
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ʂʠʪʘʡ??

ɻʘʚʨʠʣʦʚʘ
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4. LLM ɺ ʄɸʊɽʄɸʊʀʂɽ ʀ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʀ
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Á ʗʪʘʢʧʨʠʚʳʢʢʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ

ʨʘʙʦʪʝ, ʯʪʦʩʯʠʪʘʣʙʦʣʝʝʣʸʛʢʠʤʜʣʷ

ʩʝʙʜ̫ʦʢʘʟʘʪʴ ʪʝʦʨʝʤʫʙʝʟʢʥʠʛʠ,ʯʝʤ

ʚʳʯʠʪʳʚʘʪʴʠʟʥʝʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ.ʃʠʰʴ

ʥʝʚʩʝʛʜʘʵʪʦ ʫʜʘʚʘʣʦʩʴ.

Á ˈ ˊ ˈˊ˄ˈ
ʴ˄ ˆ˅ ʿ ˅˄

LLM ʚʤʘʪʝʤʘʪʠʢʝ
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ʇʦʯʝʤʫʤʘʪʝʤʘʪʠʢʘʜʣL̫LM ʭʦʨʦʰʘ (ʅʠʢʦʣʝʥʢʦ)

ƀ LLM ʾ ˍ ˊ ˕"ˉ ˁ ˅ ˃ˑʿ ˊ˒ˆ ˁ ˔ˏ˄ "

ˊ ˅ ˈʿ́ ˅ ˊ

ƀ ʻˊ ʾ ˍ ˈ˄̱ ˄ˊ ˆ ˇ

ƀ ʰˉ ˓ˊ ˇ ʾ ˈˈ ˎ .̂˄̌ˑ "

ˇ ˂ ˇ̄ ˁ˄ˊ˒˄ˈˊ ˊ˄ˍ ˅˄ˁ ˈˈ "ˑ

ˉ ʿ˄ˆ˒ˈˑˇ˄ˊʿ ˊ ˇ˄

ƀ ˑˇ ˂ ˇ́ ˅ˁ ˆ ˊ˒ˁˆ*̞ˉ ˊ +"

ˇ ˊ ˇ ˊ˄˅˄˄ˁ ˆ*̞ˉ ˊ ˀ +"

ˉ ˀ ˇˇ˄ ʿ ˈ˄˕.ˉ ˓ˊ ˇmath & coding 

ҭˁʿ ʾˆ ˊ˄.ˀ LˁLMʿ ʿ ˇ˕

ˉ ʿ ˕˔ˊ

*ˉ ˀ ˇˇ˄ ʿ ˈ˄ "ҭ ˃ ˇ ˈ "Junior-

ʧʨʦʛʨʘʤʤʠʩʪʦʚ)
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ƀ ˅-˄́ ˁ ˊ ˊˑ˂ "

ˈ ˑˏ ˔ˊ ˕=MATHҭ˓ˊˁ ˊ ˊ"

ˉ ˄ˇ ˈˊ ˅˄ˇ˄˃ ˁ ˍ ˇ˄"

(Hendrycks et al., 2021):

LLM ɼʃʗ ʄɸʊɽʄɸʊʀʂʀ

https://arxiv.org/abs/2103.03874v2
https://arxiv.org/abs/2103.03874v2
https://arxiv.org/abs/2103.03874v2
https://arxiv.org/abs/2103.03874v2
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ƀ ʰˁ ˊʿ˄ˊ ˆ˒ˈ ."

ˊ ˅ ˏ˄ "

˂ˁ ˔ˏ˄ "

ˇ ˁ ˆ˄ˎ ˔ˊ"

MATH Level 5ˈ "

98%(Epoch AI,April

19, 2025)

LLM ɼʃʗ ʄɸʊɽʄɸʊʀʂʀ

https://x.com/EpochAIResearch/status/1913379488286601533
https://x.com/EpochAIResearch/status/1913379488286601533
https://x.com/EpochAIResearch/status/1913379488286601533
https://x.com/EpochAIResearch/status/1913379488286601533
https://x.com/EpochAIResearch/status/1913379488286601533
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ƀ Google Co-Scientist (Gottweis et al., Feb 19,

2025):ˇ ˆ˒ˊ˄ ˀ ˈˊˈ ˕˄ ˊ ˇˁˆ˕"

ˉ ˇ ˏ˄˂˄ʿˑˇ̱ ˈˑˇˈ ʿ ʿˈ˕

ƀ ˊ ˄ˊ˄˃̍ ˅ ˆ˒˅˄ˀ ˈˊ ʿˈ ˈ ʿ "

Gemini 2.0: Generation,TgὍgevkqp.Ranking, 

Evolution,Proximity, Meta-review

ƀ ˌ ˆ ˇ́ ˅ˊ "ʿˑˀˆ˕ˁ˄ˊʾ ˆ˔ˊˈ "

ˊ ˊʿ ˈˈ .ˉ ˁ ʾˈˑʾ ˊˑ˂ʾ ˑˆ˄

GOOGLE CO-SCIENTIST

https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
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ƀ ʻˊ .ʿ˄ˁ˄ˇ ."
ˉ ʿ ˕ˉ -
ˈ ˊ ˕ˏ ˇ "
ˉ ˆˈ ˊ˒˔"
ʿˊ ˇ ˊ˄ˍ ˅˄"
ˉ ˂ˁ ˈˈ ˕"

ˊ ˊ˒˕."
ˉ ˎ ˁˎ ˕"

˒ ˃ˈˑpeer 
review ˄̄ ˄ˈ˕ˊ ˕"
ʿ" ˎˇ ˊ

AI Scientist -v2
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ʊɽʆʈɽʄʓ ʀɿ ʊɽʆʈɽʊʀʏɽʉʂʆʁ ʀʅʌʆʈʄɸʊʀʂʀ

ƀ Nagda et al. (DeepMind, Sep 30, 2025):

˃ ˉ ˊ˄ˆ˄AlphaEvolveˈ ˃ ˁ ˍ˄˃

ˊ ˊ˄ˍ ˅˄ˈˋ ˇ ˊ˄˅˄

ƀ ʭˆ˕˃ ˁ ˍ˄MAX-4-CUT*ˇ ˅ ˄ˇ ˆ˒ˈ "

ˍ ˈ˄ˈ ˍ ˊˑ̌ ˈ ˂ ˊʿ +ˌ ˈ˅ "

ˈ ˉ ˄ʾˆ˄˂ ˇ ˊ˄0ʿ.9883 ˆ ˍˎ˄ˆ˄ˁ "

0.987ˍ ˃ˇ ˏˈˑˀ ˁ˂ ˊ˄ 1˃9ʿ ˎ˄ˈ"

ˍ ˈ˒˃ˈˑˇ˄ʿ ˇ˄ʾ

ƀ ʰˈ ˎˆ˄̍ ʿ 4ˑ- ˀ ˆ˕ ˈˑˀ ˋ"

ˇ ˈ ˁ˂ ˈʾ ˆ˒ˎ˄ˇ2- ˍ ˈ˄ ˇ*˓ˊ "

ˈ ˂ˈˁˆ˕ˌ ˈ ˅MAX-2-CUTʿ ˁˈ ˇ+

https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
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Malliavin -Stein experiment

ƀ ˍˊ˂ ˇˇ ˊ ˇ ˊ˄˅ A

ƀ Diez et al. (Sep 3, 2025): ʿˊ ˑ"

ˉ ˉ ˄ˆ˄GPT-5ˁ ˅ ˃ ˊ˒ˈ ʿ ˔"

ˊ ˇʿˑˉ ˅ˆˉˊ˄ˇ˄˃ ˌ˄˄="

ʾ ˅ʿ ˆ˒ˈ <

https://arxiv.org/abs/2509.03065
https://arxiv.org/abs/2509.03065
https://arxiv.org/abs/2509.03065
https://arxiv.org/abs/2509.03065
https://arxiv.org/abs/2509.03065
https://arxiv.org/abs/2509.03065
https://arxiv.org/abs/2509.03065
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Malliavin -Stein experiment

ƀ ʰˉ ˆ́ ˅ ˀ˃ ˉ ʿˊ ˑ"
ˊˇ ˍ ˔ˊ.ˍˊʿ ˁ ˅ ˃ ˊ ˆ˒ ˊʿ "
ʾˑˆ ˎ˄ʾ˅ .G˄PT-5 

ˉ ˊ ʾ ʿ ˆ ˒˂ˁ ʿˈ ʿ ˁ˕ˏ˄ "
ˉ ˇˉˊ(!),ˍˊ ʾˑˎ˄ʾ˅̄ ˈ˕ˊ˒"

˄˄ ˉ ʿ˄ˊ˒

ƀ ʯ ˊ ˇGPT-5 ˇ̄ ˁˆ ˂˄ˆ"
ˇ ˊ ˊ˒ˁ ˀ ˆ ˍ .˄ʿ "

ˈ ˇˉ˕ˊ˒ʾˑˆ ˎ˄ʾ˅ .˄"
ˉ ˈ ˁ ʾ˄ˆ ˒˅ ˃ ˊ˒ˇ ˁ ˆ˄ˈ "
ˈ # ˆ˓ˊ GˀPT-5˃ˊ ˄-
ˍ ˊˑ̄ ˇˉˊ̄ ˄ˎ ˆ˅"
ʿ ˈ ˇ˃ ˆ˒ˊ ˊ
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ƀ ˅ ˊˊ ˈ ˈ.ˁ˄ˈ˄˃ "

ʿ ˁ ˏ˄̄ ˌ˄ ˆ˄ ˊ ʿʿ"

˅ʿ ˈˊ ʿ́ ˄˄̂ ˂ˈ ˊ˄

ƀ The QMA Singularity: ʿˁ ˊ ˆ˄"

˃ ˆ˒ˊ ˊʿˁ ʿ ˊ˒ ˕ˈ "

ʾ ˁ ˇ.ˈ GPT-5ʿˑˁ ˆ "

˅ˆ˔ˍ ʿ ˔˄ˁ ˔.˅ ˊ ˕"

ˉ ˊ ˇ ʾ ˊ ˆʿ"

ˁ ˅ ˃ ˊ ˆ˒ ˊʿ

*ˁ .ˉ ˅̍ ˇ ˔̂ ˂ˈ ˔+

ʃʠʯʥʳʝʩʚʠʜʝʪʝʣʴʩʪʚʘ

https://scottaaronson.blog/?p=9183
https://scottaaronson.blog/?p=9183
https://scottaaronson.blog/?p=9183
https://scottaaronson.blog/?p=9183
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5. ʂʃʖʏɽɺʓɽ ʊɽʅɼɽʅʎʀʀ: ʉʊʈɸʊɽɻʀʏɽʉʂʀɽ

 ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ  ʊʈɽʅɼʓ ʇʆ ɺɽʈʉʀʀ 

ʂʆʄʇɸʅʀʀ ɻɸʈʊʅɽʈ (2025 ʛʛ.)
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ʊʈɽʅɼʓ 2025
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Hype Cycle Gartner - 2025
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ʆʉʅʆɺʅʓɽ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʊɽʅɼɽʅʎʀʀ - 2025

ɸʥʘʣʠʪʠʢʠ Gartner ʚʳʜʝʣʠʣʠ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʘ ʪʨʝʥʜʳ ʚ 

ʙʠʟʥʝʩʝ ʚ 2025 ʛʦʜʫ. ʕʪʦ:

Áʪʨʝʙʦʚʘʥʠʷ ʠ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ 

ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ, ʢʦʪʦʨʳʝ ʦʙʷʟʳʚʘʶʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʥʠʤʘʪʴ ʟʘʱʠʪʥʳʝ ʤʝʨʳ

(ɻ. ʄʘʨʢʫʩ. ɹʦʣʴʰʦʡ ʦʙʤʘʥ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ);

Áʥʦʚʳʝ ʨʫʙʝʞʠ ʚʳʯʠʩʣʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʙʫʞʜʘʶʪ ʙʠʟʥʝʩ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʧʦʩʦʙʳ 

ʚʳʯʠʩʣʝʥʠʡ;

Áʩʠʥʝʨʛʠʷ ʯʝʣʦʚʝʢʘ ʠ ʤʘʰʠʥʳ, ʢʦʪʦʨʘʷ 

ʦʙʲʝʜʠʥʷʝʪ ʬʠʟʠʯʝʩʢʠʡ ʠ ʮʠʬʨʦʚʦʡ ʤʠʨʳ.
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ʊɽʄɸ 1: çʀʄʇɽʈɸʊʀɺʓ ʀ ʈʀʉʂʀ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ 

ɿɸʉʊɸɺʃʗʖʊ ʆʈɻɸʅʀɿɸʎʀʀ ɿɸʑʀʑɸʊʔ ʉɽɹʗè

Áʊʨʝʥʜ 1. ɸʛʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʀʀ, ʢʦʪʦʨʳʝ ʫʞʝ 

ʧʦʤʦʛʘʶʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʨʫʪʠʥʥʳʤʠ ʟʘʜʘʯʘʤʠ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʪʨʝʙʫʶʪ ʦʛʨʘʥʠʯʝʥʠʡ, ʯʪʦʙʳ ʥʘʤʝʨʝʥʠʷ 

ʧʦʩʪʘʚʱʠʢʦʚ ʨʝʰʝʥʠʡ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʨʘʤʢʠ 

ʙʠʟʥʝʩ-ʟʘʜʘʯ.

Áʊʨʝʥʜ 2. ʇʣʘʪʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʀʀ. ʈʝʰʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʫʧʨʘʚʣʷʪʴ ʵʪʠʯʝʩʢʠʤʠ ʠ 

ʶʨʠʜʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʀʀ-ʩʠʩʪʝʤ.

Áʊʨʝʥʜ 3. ɿʘʱʠʪʘ ʦʪ ʜʝʟʠʥʬʦʨʤʘʮʠʠ. ʉʝʨʚʠʩʳ, 

ʧʦʤʦʛʘʶʱʠʝ ʙʦʨʦʪʴʩʷ ʩ ʬʝʡʢʘʤʠ, ʧʨʦʚʝʨʷʶʱʠʝ 

ʧʦʜʣʠʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ.
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ʊɽʄɸ 2 : çʅʆɺʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ɺʓʏʀʉʃɽʅʀʁ ɿɸʉʊɸɺʃʗʖʊ 

ʆʈɻɸʅʀɿɸʎʀʀ ʇɽʈɽʉʄʆʊʈɽʊʔ ʄɽʊʆɼʓ ɺʓʏʀʉʃɽʅʀʁè

Á ʊʨʝʥʜ 4. ʇʦʩʪʢʚʘʥʪʦʚʘʷ ʢʨʠʧʪʦʛʨʘʬʠʷ. ɿʘʱʠʪʘ ʜʘʥʥʳʭ, 

ʫʩʪʦʡʯʠʚʘʷ ʢ ʨʠʩʢʘʤ ʜʝʰʠʬʨʦʚʘʥʠʷ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ.

Á ʊʨʝʥʜ 5. Ambient intelligence (ʦʢʨʫʞʘʶʱʠʡ ʠʥʪʝʣʣʝʢʪ). 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʘʪʯʠʢʠ, ʩʦʙʠʨʘʶʱʠʝ 

ʠʥʬʦʨʤʘʮʠʶ, ʩʪʘʥʦʚʷʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ʠ ʥʝʚʠʜʠʤʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ, ʫʤʥʳʝ 

çʤʝʪʢʠè, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʦʙʦʪʳ 

ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʣʠ ʥʝʩʫʱʠʝ ʪʫ ʠʣʠ ʠʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʦʛʠʩʪʠʢʝ.

Á ʊʨʝʥʜ 6. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʜʣʷ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ.

Á ʊʨʝʥʜ 7. ɻʠʙʨʠʜʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʉʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʚʳʯʠʩʣʝʥʠʡ, ʭʨʘʥʝʥʠʷ ʠ ʩʝʪʠ (ASIC (application-

specific integrated circuit - ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʭʝʤʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ), ʢʚʘʥʪʦʚʳʝ ʠ ʦʧʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ) ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ.
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ʊɽʄɸ 3: çʉʀʅɽʈɻʀʗ ʏɽʃʆɺɽʂɸ ʀ ʄɸʐʀʅʓ ʆɹʒɽɼʀʅʗɽʊ 

ʌʀɿʀʏɽʉʂʀʁ ʀ ʎʀʌʈʆɺʆʁ ʄʀʈʓè

Áʊʨʝʥʜ 8. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʊʨʝʥʜ ʥʘ 

ʦʙʲʝʜʠʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʤʠʨʦʚ ʩ 

ʧʦʤʦʱʴʶ VR ʠ AR ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ.

Áʊʨʝʥʜ 9. ʇʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʦʙʦʪʳ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʦʙʦʪʦʚ ʦʛʨʘʥʠʯʝʥʳ ʦʜʥʦʡ 

ʬʫʥʢʮʠʝʡ. ʇʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʦʙʦʪʳ ʩʧʦʩʦʙʥʳ 

ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ, ʧʣʘʚʥʦ ʧʝʨʝʢʣʶʯʘʷʩʴ 

ʤʝʞʜʫ ʥʠʤʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

Áʊʨʝʥʜ 10. ʅʝʡʨʦʣʦʛʠʯʝʩʢʠʝ ʫʣʫʯʰʝʥʠʷ. ʋʣʫʯʰʝʥʠʝ 

ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʝ ʩʯʠʪʳʚʘʶʪ ʠ ʜʝʢʦʜʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ.
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ʇʨʦʛʥʦʟʳ ʥʘ 2026 ʛ: ʆʊ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʂ ʊʈɸʅʉʎɽʅɼɽʅʎʀʀ

Á ʂ 2026 ʛʦʜʫ ʀʀ ʧʝʨʝʩʪʘʥʝʪ ʙʳʪʴ ʧʨʦʩʪʦ çʠʥʩʪʨʫʤʝʥʪʦʤè ʠ ʩʪʘʥʝʪ 

çʩʨʝʜʦʡè, ʚ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ɺʦʪ ʢʣʶʯʝʚʳʝ 

ʪʨʝʥʜʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʨʳʥʦʢ:

Á ɼʝʤʦʢʨʘʪʠʟʘʮʠʷ ʠ MLOps (Machine Learning Operations)ʢʘʢ 

ʩʪʘʥʜʘʨʪ.ʈʘʟʨʘʙʦʪʢʘ ʀʀ ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ tech-

ʛʠʛʘʥʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʧʣʘʪʬʦʨʤʘʤ ʩ ʥʠʟʢʠʤ ʧʦʨʦʛʦʤ ʚʭʦʜʘ (low-code/no-

code) ʠ ʦʙʣʘʯʥʳʤ AI-ʩʝʨʚʠʩʘʤ (AWS SageMaker, Google Vertex AI, 

Azure Machine Learning), ʜʘʞʝ ʩʨʝʜʥʠʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʠ 

ʚʥʝʜʨʷʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ. MLOps ð ʧʨʘʢʪʠʢʘ ʥʝʧʨʝʨʳʚʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ, ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ML-ʤʦʜʝʣʝʡ ð ʩʪʘʥʝʪ ʪʘʢʦʡ 

ʞʝ ʦʙʷʟʘʪʝʣʴʥʦʡ, ʢʘʢ ʠ DevOps ʜʣʷ ʩʦʬʪʚʝʨʥʳʭ ʢʦʤʧʘʥʠʡ.

Á ʕʧʦʭʘ çSmall AIè ʠ ʢʨʘʝʚʳʭ ʚʳʯʠʩʣʝʥʠʡ (Edge AI).ɺ ʧʨʦʪʠʚʦʚʝʩ 

ʛʠʛʘʥʪʩʢʠʤ ʤʦʜʝʣʷʤ ʚʨʦʜʝ GPT-4, ʥʘʯʥʝʪʩʷ ʙʫʤ ʢʦʤʧʘʢʪʥʳʭ, 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ, ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʫʩʪʨʦʡʩʪʚʘʭ: ʩʤʘʨʪʬʦʥʘʭ, ʢʘʤʝʨʘʭ ʥʘʙʣʶʜʝʥʠʷ, ʘʚʪʦʤʦʙʠʣʷʭ, IoT-

ʜʘʪʯʠʢʘʭ. ʕʪʦ ʨʝʰʠʪ ʧʨʦʙʣʝʤʳ ʟʘʜʝʨʞʝʢ (latency), 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʄʳ ʫʚʠʜʠʤ 

ʀʀ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʦʬʬʣʘʡʥ, ʤʛʥʦʚʝʥʥʦ ʨʝʘʛʠʨʫʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.
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ʇʨʦʛʥʦʟʳ ʥʘ 2026 ʛ: ʆʊ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʂ ʊʈɸʅʉʎɽʅɼɽʅʎʀʀ

Á ʄʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ ʢʘʢ ʥʦʚʘʷ ʥʦʨʤʘ.ʀʀ ʥʘʫʯʠʪʩʷ ʙʝʩʰʦʚʥʦ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʢʦʥʪʝʢʩʪ ʠʟ ʨʘʟʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ: ʪʝʢʩʪ, 

ʠʟʦʙʨʘʞʝʥʠʝ, ʟʚʫʢ, ʚʠʜʝʦ ʠ ʩʝʥʩʦʨʥʳʝ ʜʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʅʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ʥʘ ʟʘʚʦʜʝ ʙʫʜʝʪ ʚʠʜʝʪʴ ʜʝʬʝʢʪ ʥʘ ʢʦʥʚʝʡʝʨʝ, 

ʩʣʳʰʘʪʴ ʘʥʦʤʘʣʴʥʳʡ ʟʚʫʢ ʜʚʠʛʘʪʝʣʷ ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʪʝʢʩʪʦʚʳʡ ʦʪʯʝʪ ʠ ʛʦʣʦʩʦʚʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʜʣʷ ʠʥʞʝʥʝʨʘ.

Á AI-ʘʛʝʥʪʳ ʠ ʘʚʪʦʥʦʤʥʳʝ ʩʠʩʪʝʤʳ.ʇʨʦʩʪʳʝ ʯʘʪ-ʙʦʪʳ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ 

ʚ ʩʣʦʞʥʳʭ AI-ʘʛʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʦʰʘʛʦʚʳʝ ʟʘʜʘʯʠ: ʦʪ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʙʨʦʥʠʨʦʚʘʥʠʷ ʚʩʝʛʦ ʦʪʧʫʩʢʘ ʧʦ ʛʦʣʦʩʦʚʦʤʫ ʟʘʧʨʦʩʫ ʜʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ, ʛʜʝ ʀʀ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʨʝʩʫʨʩʳ, ʧʨʝʜʩʢʘʟʳʚʘʷ ʩʙʦʠ.

Á ʋʞʝʩʪʦʯʝʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʵʪʠʢʠ.ʂ 2026 ʛʦʜʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ (ʚʩʣʝʜ ʟʘ ɽʚʨʦʩʦʶʟʦʤ ʩ ʝʛʦ AI Act) ʧʦʷʚʷʪʩʷ ʩʪʨʦʛʠʝ 

ʟʘʢʦʥʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ. ʕʪʦ ʟʘʪʨʦʥʝʪ ʚʦʧʨʦʩʳ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʀʀ, ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʘʣʛʦʨʠʪʤʦʚ (Explainable AI), ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʘʚʪʦʨʩʢʠʭ 

ʧʨʘʚ ʥʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʦʥʪʝʥʪ. ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʥʝʜʨʷʪ 

ʵʪʠʯʥʳʡ ʧʦ ʜʠʟʘʡʥʫ ʀʀ, ʩʪʦʣʢʥʫʪʩʷ ʩ ʦʛʨʦʤʥʳʤʠ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʠ 

ʬʠʥʘʥʩʦʚʳʤʠ ʨʠʩʢʘʤʠ.
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ʊʨʘʥʩʮʝʥʜʝʥʮʠʷ ð ʵʪʦʬʠʣʦʩʦʬʩʢʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʝʨʤʠʥ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʚʳʭʦʜ ʟʘ 

ʧʨʝʜʝʣʳ ʦʙʳʯʥʦʛʦ ʦʧʳʪʘ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʥʘʥʠʷ
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6. ʇɽʈɽʁɼɽʄ ʂ ɺʓɺʆɼɸʄ

(ʂʈʋɻʃʓʁ ʉʊʆʃ çʀʀ-2035è)
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ʉɽɻʆɼʅʗʐʅɽɽ ʉʆʉʊʆʗʅʀɽ ʀʀ
ʂɸʂ ʆɹʃɸʉʊʀ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʈɸɿʈɸɹʆʊʆʂ (ɿʘʙʝʞʘʡʣʦ)

Åçʊʨʘʜʠʮʠʦʥʥʳʡ\ʢʣʘʩʩʠʯʝʩʢʠʡèʀʀʠʥʦʚʳʝʘʢʪʫʘʣʴʥʳʝʚʳʟʦʚʳʚ 
ʯʘʩʪʠʠʩʩʣʝʜʦʚʘʥʠʡʠʨʘʟʨʘʙʦʪʦʢ

-ʊʨʠçʚʦʣʥʳèʨʘʟʚʠʪʠʷʀʀ:ʙʘʨʴʝʨʳʥʘʧʫʪʠʨʘʟʚʠʪʠʷʤʝʪʦʜʦʚʠʪʝʭʥʦʣʦʛʠʡ 
ʀʀʠʠʭʧʨʝʦʜʦʣʝʥʠʝʢʘʢʩʪʠʤʫʣʨʘʟʚʠʪʠʷʚʧʝʨʩʧʝʢʪʠʚʥʳʭʥʘʧʨʘʚʣʝʥʠʷʭ

-çʄʷʛʢʠʝèʤʦʜʝʣʠʠʚʳʯʠʩʣʝʥʠʷʢʘʢʢʣʶʯʝʚʦʝʥʘʧʨʘʚʣʝʥʠʝʨʘʟʚʠʪʠʷʊʀʀ

-ʍʘʨʘʢʪʝʨʥʳʡʜʣB̫ig DataʵʬʬʝʢʪOpen:ʦʪʣʦʛʠʢʜʦʢʘʟʘʪʝʣʴʩʪʚʘʢʣʦʛʠʢʘʤ 
ʨʘʩʩʫʞʜʝʥʠʡʠʘʨʛʫʤʝʥʪʘʮʠʠ

ÅSymbolicAI & ʀʅʉ(ʠʩʢʫʩʩʪʚʝʥʥʳʝʥʝʡʨʦʥʥʳʝʩʝʪʠ): 
ʚʦʟʤʦʞʥʘʣʠʠʥʪʝʛʨʘʮʠʷ?

ColeloughB.D.,Regli W. Neuro-SymbolicAI in 2024(A systematicReview). - arXiv:2501.05435v2[cs.AI], 5Apr. 2025-

https://arxiv.org/pdf/2501.05435

ShojaeeP., Mirzadeh I., Alizadeh K., Horton M., BengioS.,Farajtabar M. TheIllusion of Thinking: Understandingthe 

StrengthsandLimitationsof ReasoningModelsvia theLensof ProblemComplexityïApple(AppleMachineLearning 

Research), June 2025- https://machinelearning.apple.com/research/illusion-of-thinking 7

https://arxiv.org/pdf/2501.05435
https://machinelearning.apple.com/research/illusion-of-thinking
https://machinelearning.apple.com/research/illusion-of-thinking
https://machinelearning.apple.com/research/illusion-of-thinking
https://machinelearning.apple.com/research/illusion-of-thinking
https://machinelearning.apple.com/research/illusion-of-thinking
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https://scontent.frix1-1.fna.fbcdn.net/v ɻʘʚʨʠʣʦʚʘ 2025



ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʢʠ ʠʤ ʃ.ɸ.ʄʝʣʝʥʪʴʝʚʘ ʉʆ ʈɸʅ

ʋʈʆɺʅʀ ɺʅɽɼʈɽʅʀʗ ʀʀ

ɸʚʪʦʥʦʤʥʳʡ çʙʦʩʩè

ʃʇʈ

ʂʦʥʩʫʣʴʪʘʥʪ çʙʦʩʩʘè

ʇʨʝʜʩʢʘʟʘʥʠʷ 

ʠ ʧʨʦʛʥʦʟʳ

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʋ 1

ʋ 2

ʋ3

ʋ4

ʋ5

ɼɺɸ ʫʨʦʚʥʷ ʫʞʝ ʜʦʩʪʫʧʥʳ

ʖ. ɸʩʪʤʘʥ, ʩʪʘʨʰʠʡ ʧʘʨʪʥʝʨ ʎʝʥʪʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ 

ʢʦʤʧʘʥʠʠ ʄʘʢʢʠʥʟʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʧʦʩʣʝʜʥʝʛʦ ʦʧʨʦʩʘ [McKinsey, 

2024a] 
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ʏɽɻʆ ʅɽ ʄʆɾɽʊ ʀʀ

ʅʝʪʨʠʚʠʘʣʴʥʳʝ ʟʘʜʘʯʠ, 

ʪʨʝʙʫʶʱʠʝ ʧʦʥʠʤʘʥʠʷ,
Åʪʚʦʨʯʝʩʪʚʦ,

Åʵʤʧʘʪʠʷ, ʵʤʦʮʠʠ,

Åʠʥʪʫʠʮʠʷ,

Åʤʦʨʘʣʴʥʳʝ ʠ ʵʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ,

Åʧʨʦʘʢʪʠʚʥʦʩʪʴ,

Åʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʤʠʨʘ.
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ʆʇɸʉʅʆʉʊʀ ʉʆɺʈɽʄɽʅʅʆɻʆ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀʀ

ɻʘʚʨʠʣʦʚʘ 2025

ɻ. ʄʘʨʢʫʩ çɹʦʣʴʰʦʡ ʦʙʤʘʥ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡè

ɼʦʚʝʨʠʝ ʢ ʧʩʝʚʜʦ-ʥʘʫʯʥʦʡ ʝʨʫʥʜʝ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ çʧʨʦʛʥʦʟʘʭè

ʌʘʣʴʩʠʬʠʢʘʮʠʠ ʚʩʝʭ ʫʨʦʚʥʝʡ
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7. ʏʊʆ ɿɸɺʊʈɸ? (ɺ ʄʀʈɽ ʀ ɺ ʈʆʉʉʀʀ?) 
ʇʆɻʋɹʀʊ ʃʀ ʅɸʉ ʀʀ?

GEMINI

CANVA

YandexGPT

SORA

CLAUDE


