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Wetwareczy hardware? 

1. {ǳōǎǘǊŀǘȅ ǳƳȅǎƱǳΦ

2. ²ȅƻōǊŀȋƴƛŀ όǊƻύōƻǘƽǿΦ

3. /Ȋȅ όǊƻύōƻǘȅ ƳȅǏƭŊΚ 

4. /Ȋȅ ǇƻǘǊŀŦƛŊ ȊǊƻȊǳƳƛŜŏ ŎȊƱƻǿƛŜƪŀΚ

5. Wŀƪ ǿȅŎƘƻǿŀŏ όǊƻύōƻǘŀΚ

6. Ludzko-podobne oblicza modeli AI. 

7. /Ȋȅ ƳƻƎŊ ōȅŏ ǏǿƛŀŘƻƳŜΚ 

8. 5ƻƪŊŘ ǘƻ ȊƳƛŜǊȊŀΚ 

/ƘŀǘDt¢ ǘƻ ōȅƱ ǘȅƭƪƻ ǎƪǊƻƳƴȅ ǇƻŎȊŊǘŜƪΦ 

100-олл ǇǳōƭƛƪŀŎƧƛκŘȊƛŜƵ ǿ arxiv.cs.ai! 

bŀŘŎƘƻŘȊƛ ǘŜŎƘƴƻƭƻƎƛŎȊƴŜ ǘǎǳƴŀƳƛ ƛ ǿǎȊȅǎǘƪƻ ǎƛť ǿƪǊƽǘŎŜ ȊƳƛŜƴƛ Χ 

https://arxiv.org/list/cs.AI/pastweek?skip=344&show=25


aƽȊƎƛ Ǿǎ !L
{ǳōǎǘǊŀǘȅ ǳƳȅǎƱǳ



LƴǘŜƭƛƎŜƴŎƧŀ ōƛƻƭƻƎƛŎȊƴŀ Ґ ǿƛŜƭƪŀ ǎƛŜŏ ƴŜǳǊƻƴƻǿŀ 

² ƳƽȊƎǳ nie ma magiiΣ ǎŊ ƴŜǳǊƻƴȅΗ ½ƭƛŎȊŀƧŊ ƛƳǇǳƭǎȅΦ

100 mld (1011ύ ƴŜǳǊƻƴƽǿΤ ƻƪΦ мс ƳƭŘ ǿ ƪƻǊȊŜΣ 
млл ōƛƭƛƻƴƽǿ όмл14ύ ǇƻƱŊŎȊŜƵ ~ǇŀǊŀƳŜǘǊƽǿΣ т ōƛǘ. 

LLMydo 5 bln = 5000 mld (5x1012ύ ǇŀǊŀƳŜǘǊƽǿ ~synaps.

tƻŘƻōƴŜ ȊŀƭŜǘȅ ƛ ǿŀŘȅ Ƨŀƪ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿŜ ǿ ƳƽȊƎŀŎƘΦ 

.Ǌŀƪ ƳƻŘǳƭŀǊƴŜƧ ǎǘǊǳƪǘǳǊȅΣ ŀƭŜ ǘǿƻǊȊŜƴƛŜ ǎƪƻƧŀǊȊŜƵ 
ƛ ǎǇƻǎƽō ǊƻȊǳƳƻǿŀƴƛŀ ƳƻƎŊ ōȅŏ ǇƻŘƻōƴŜΦ 

/Ȋȅ ƳȅǏƭƛΣ ƛƴǘŜƭƛƎŜƴŎƧŀΣ ǏǿƛŀŘƻƳƻǏŏ ƳƻȍŜ Ǉƻǿǎǘŀŏ ǘȅƭƪƻ 
ŘȊƛťƪƛ  ōƛƻƭƻƎƛŎȊƴȅƳ ƴŜǳǊƻƴƻƳΚ 

½ƱƻȍƻƴƻǏŏ ƪƻƳƽǊŜƪ ƧŜǎǘ ƪƻƴƛŜŎȊƴŀ Řƻ ȍȅŎƛŀΣ ƴƛŜ ƛƴǘŜƭƛƎŜƴŎƧƛΦ

bŀ ƛƭŜ ǿƛŜƭƪƛŜ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿŜ ŘȊƛŀƱŀƧŊ ǇƻŘƻōƴƛŜ 
Ƨŀƪ ƴŀǎȊŜ ƳƽȊƎƛΚ(SWPS, 3/2024).

Wszystkie sieci neuronowe 
to jednak wielka nieliniowa rodzina!

https://www.is.umk.pl/~duch/refpl.html
https://www.is.umk.pl/~duch/refpl.html


{ƱƻǿŀΣ ƻōǊŀȊȅΣ ƳȅǏƭƛ ǇƻōǳŘȊŀƧŊ ƳƽȊƎƛ ƛ LLMy

²ŜƧǏŎƛŜ όǎŜƴǎƻǊȅΣ ǇŀƳƛťŏύ ҐҔ ƪǿŀƴǘȅȊŀŎƧŀ 
=> tokeny => osadzanie (embedding) w 
przestrzeni wektorowej przy zachowaniu 
ǇƻŘƻōƛŜƵǎǘǿŀ όǎŜƳŀƴǘȅƪƛύ ǿ ǊƽȍƴȅŎƘ 
kontekstach. 

GPT(2017) = Generative Pre-trained 
Transformers, czyli generatywne, 
ǿǎǘťǇƴƛŜ ƴŀǳŎȊƻƴŜ ǘǊŀƴǎŦƻǊƳŜǊȅΦ  

{ƛŜŎƛ ǊƻȊŎƘƻŘȊŊŎȅŎƘ ǎƛť ŀƪǘȅǿŀŎƧƛΣ ǘǊŀƴǎŦƻǊƳŀŎƧƛΦ

½ǿǊŀŎŀƧ ǳǿŀƎť ƴŀ ǇƻǿƛŊȊŀƴƛŀ ƳƛťŘȊȅ 
wszystkimi tokenamiΣ ŘƻŘŀƧ ǘŊ ƛƴŦƻǊƳŀŎƧť 
Řƻ ƛŎƘ ǊŜǇǊŜȊŜƴǘŀŎƧƛΣ ǳȍȅƧ ǳǘǿƻǊȊƻƴȅŎƘ ǿŜƪǘƻǊƽǿ 
ōȅ ƴŀǳŎȊȅŏ ǎƛŜŏ ƻŘǇƻǿƛŀŘŀŏ ƴŀ ǇȅǘŀƴƛŀΦ 
Wybierz podgrafy skojarzonych ǘƻƪŜƴƽǿ.

LLM visualization, https://bbycroft.net/llm Duch et al., Towards Understanding of Natural Language: 
Neurocognitive Inspirations. 2007

https://bbycroft.net/llm


tƻƧťŎƛŀ ǿ ƳƽȊƎǳ ς ǊƻȊƪƱŀŘȅ ŀƪǘȅǿŀŎƧƛ

tƻƧťŎƛŜ ė ǊƻȊƪƱŀŘ ŀƪǘȅǿŀŎƧƛ ƴŜǳǊƻƴƽǿ ė ǎŜƴǎ ǇƻƧťŏ ė ǿȅƴƛƪŀƧŊŎȅ Ȋ percepcji 
όƪƻǊŀ ȊƳȅǎƱƻǿŀύΣ ŜƳƻŎƧƛΣ ȊŀŎƘƻǿŀƴƛŀΣ ǎǇƻǎƻōƽǿ ŘȊƛŀƱŀƴƛŀ 
(Atlas semantyczny, Gallant Lab, Berkeley). 
½ǊƻȊǳƳƛŜƴƛŜ Ґ ǎȅƴŎƘǊƻƴƛȊŀŎƧŀ ǿƛŜƭǳ ƻōǎȊŀǊƽǿ ƳƽȊƎǳΦ 
YƻƭƻǊ ŎȊŜǊǿƻƴȅ όǎƛƭƴŜ ŀƪǘȅǿŀŎƧŜύΣ ƴƛŜōƛŜǎƪƛ όǇƻƴƛȍŜƧ ǏǊŜŘƴƛŜƧύΦ 
±пΥ ƪƻƭƻǊΣ Lt{Υ ǳǿŀƎŀΣ C9C ƪƻǊŀ ǊǳŎƘƻǿŀΥ ŘȊƛŀƱŀƴƛŜΣ ƻōǎȊŀǊ ǎƪǊƻƴƛƻǿȅΥ ƳƻǿŀΦ 

{Ŝƴǎ ǇƻƧťŏ ǘƻ ȊōƛƽǊ ǘȅŎƘ ŎŜŎƘΣ ƴŀ ƪǘƽǊŜ ǊŜŀƎǳƧŊ ƳƽȊƎƛΥ brain-based semantics. 

https://gallantlab.org/viewer-huth-2016/


!ƪǘȅǿƴƻǏŏ ƳƽȊƎǳ ª Obrazy mentalne

!ƪǘȅǿƴƻǏŏ ƪƻǊȅ ǿȊǊƻƪƻǿŜƧ 
mierzona przez fMRI jest 
skorelowana z cechami z 
ƎƱťōƻƪƛŎƘ ǎƛŜŎƛ /bbΣ Ǉƻ 
nauczeniu na 100 obrazach.

½ ŘǳȍŜƧ ōŀȊȅ ƻōǊŀȊƽǿ  
wybierany jest obraz 
o podobnych  cechach.

!ƪǘȅǿƴƻǏŏ ŎŀƱŜƧ ƪƻǊȅ ƳƽȊƎǳ 
ҐҔ [[a ƻŘǘǿŀǊȊŀƧŊ ŎȊȅǘŀƴŜ 
ŎȊȅ ǎƱȅǎȊŀƴŜ ǎƱƻǿŀΦ 

Horikawa, Kamitani,  Generic decoding of seen and imagined objects using hierarchical visual features. Nature Comm. 2017.
Tang, LeBel, Jain & Huth (2023). Semantic reconstruction of continuous language from non-invasive brain recordings. 

Nature Neuroscience, 26(5)



Substrat

Nowe sposoby przetwarzania informacji: metapowierzchnie optyczne (Neurophos), neuromorficzne, 
analogowe (Mythic.ai), kwantowe, organoidyCortical Labs CL1 800 000 cells chip Χ   
²ƛťƪǎȊŀ ǇŀƳƛťŏΣ ǎȊȅōǎȊŜ ƪƻƧŀǊȊŜƴƛŜΣ ōǊŀƪ ƻƎǊŀƴƛŎȊŜƵ ōƛƻƭƻƎƛŎȊƴȅŎƘ ƳƽȊƎƽǿ. 
EnergiaΥ aƽȊƎ нл²Ȅнл ƭŀǘ Ґ оΦр a²Ƙ Ȅ ǿƛŜŘȊŀ мл ллл ƻǎƽō Ґ ор GWhΦ /ƘŀǘDt¢ ƻōǎƱǳƎǳƧŜ м ƳƭŘ ƭǳŘȊƛΦ 
AI: 9-900 x mniejsze koszty/rok (Epoch.ai).   Telefon 1W ς ǘƱǳƳŀŎȊȅ мо ƧťȊȅƪƽǿ ƴŀ ōƛŜȍŊŎƻΦ 
 

https://www.neurophos.com/
https://mythic.ai/
https://spectrum.ieee.org/biological-computer-for-sale
https://ai-2027.com/_next/image?url=%2F_next%2Fstatic%2Fmedia%2FepochLLMprice-nowatermark.824fa343.png&w=1920&q=75


|ǿƛŀǘ tƭŀǘƻƵǎƪƛŎƘ ŦƻǊƳ

tƭŀǘƻƵǎƪŀ ǇǊȊŜǎǘǊȊŜƵ ǎȅǎǘŜƳƽǿ ǇƻȊƴŀǿŎȊȅŎƘ 
xenoboty, antroboty (Michael Levin). 

https://thoughtforms.life/meet-the-anthrobots-a-new-living-entity-with-much-to-teach-us/






Inteligencja i kompresja informacji

     Wetware ª Hardware 
                     Stany poznawcze  ª Aktywacje reprezentacji 

aƽȊƎƛ ŎƛŊƎƭŜ ŘƻƪƻƴǳƧŊ ƪƻƳǇǊŜǎƧƛ ƛƴŦƻǊƳŀŎƧƛΣ ǘǿƻǊȊŊ ǎƛŀǘƪƛ ǇƻƧťŎƛƻǿŜΦ 

ω¦ŎȊŜƴƛŜ ǎƛť ǘƻ ƪƻƳǇǊŜǎƧŀ ƛƴŦƻǊƳŀŎƧƛΦ 
LƴŦƻǊƳŀŎƧŀΣ ȊƳȅǎƱȅ ҐҔ ǿȊƻǊŎŜ ŀƪǘȅǿŀŎƧƛ ƳƽȊƎǳΣ ǳǇƻǊȊŊŘƪƻǿŀƴŜ ǎǘǊǳƪǘǳǊȅΦ 

ω{ƛŜŎƛ ŘƻƪƻƴǳƧŊ ƪƻƳǇǊŜǎƧƛ ƛƴŦƻǊƳŀŎƧƛΥ 
ŀƴŀƭƛȊŀ ƻōǊŀȊǳ ҐҔ Ƴƛƭƛƻƴȅ ǇƛƪǎŜƭƛ ҐҔ ƪƛƭƪŀ ōŀƧǘƽǿҐYh¢Φ 

Kompresja jest zwykle stratna (mp3, mp4).

!ƭƎƻǊȅǘƳȅ ǳŎȊŜƴƛŀ ƳŀǎȊȅƴƻǿŜƎƻ ƻǇƛŜǊŀƧŊ ǎƛť ƴŀ ƪƻƳǇǊŜǎƧƛΥ 
Algorithmic Information Theory (AIT), Minimum Description Length (MDL) ... 

ωLƴǘŜƭƛƎŜƴŎƧŀΣ ƳȅǏƭŜƴƛŜ ҐҔ ǎƪƻƧŀǊȊŜƴƛŀ ƛ ǊƻȊǳƳƻǿŀƴƛŜΦ  

ωaŀǇȅ ǳƳȅǎƱǳ ė Grafy Wiedzy



LLM/LMM: kompresja informacji

Llama 70B, kompresja ~ мпл ǊŀȊȅΣ ǘƻ ǳƳƻȍƭƛǿƛŀ ƻŘƭŜƎƱŜ ǎƪƻƧŀǊȊŜƴƛŀΣ ƪǘƽǊŜ ǘǊǳŘƴƻ ƧŜǎǘ ƻŘƪǊȅŏΦ  
²ƛťƪǎȊŀ ƪƻƳǇǊŜǎƧŀ ҐҔ ǿƛťƪǎȊŀ ƪǊŜŀǘȅǿƴƻǏŏΣ ƭǳȋƴŜ ǎƪƻƧŀǊȊŜƴƛŀ ƛ ǿƛťŎŜƧ αƘŀƭǳŎȅƴŀŎƧƛέΦ 
²ƛťŎŜƧ ǎȊǳƳǳ όǿȅȍǎȊŀ ǘŜƳǇŜǊŀǘǳǊŀύ ҐҔ ǿƛťƪǎȊŀ ƪǊŜŀǘȅǿƴƻǏŏΣ ƴƛŜǘȅǇƻǿŜ ǎƪƻƧŀǊȊŜƴƛŀΣ ƳƴƛŜƧ ǎŜƴǎǳΦ 

{ȊŎȊŜƎƽƱƻǿȅ ƪƻƴǘŜƪǎǘ, RAG, promptyΥ ŀƪǘȅǿǳƧŊ ƛƴǘŜǊŜǎǳƧŊŎŜ ƴŀǎ ƻōǎȊŀǊȅ ǿƛŜŘȊȅΦ 

¢ǊŜƴƛƴƎ Ҕмл ллл D. ǘŜƪǎǘƽǿ            мн Řƴƛ ǇǊŀŎȅ сллл ƪŀǊǘ Dt¦ ±млл        parametry º 70 GB 
hōǊŀȊȅΣ ǾƛŘŜƻΣ ǊǳŎƘ Ǌƻōƻǘŀ Χ        ~ 2 mln $, 1024  mld mld mld operacji.  Grok 4 ~ 5x1026 op.



bƻǿŜ ȋǊƽŘƱƻ ŘŀƴȅŎƘ ǘǊŜƴƛƴƎƻǿȅŎƘΗ
Okulary AI ƪǘƽǊŜ ǿȅƧŀǏƴƛŀƧŊ ŎȊȅƳ ƧŜǎǘ ǘƻ Ŏƻ ǿƛŘȊƛƳȅΣ ŎȊȅǘŀƧŊΣ ǘƱǳƳŀŎȊŊΣ 
ǇǊȊȅǇƻƳƛƴŀƧŊ ƎŘȊƛŜ ȊŀǇŀǊƪƻǿŀƱŜƳ ǎŀƳƻŎƘƽŘΣ Ƨŀƪ ŎƻǏ ǳƎƻǘƻǿŀŏΣ 
ƴŀ Ŏƻ ȊǿǊŀŎŀŏ ǳǿŀƎťΦ ½ƛƴǘŜƎǊƻǿŀƴŜ Ȋ ƳŜŘƛŀƳƛΣ ŎƛŊƎƱŀ ƱŊŎȊƴƻǏŏΦ

tǊȊŜǎǘŀƴƛŜƳȅ ǎŀƳƛ ŎȊȅǘŀŏΣ ǇǊȊŜǎǘŀƴƛŜƳȅ ǇŀƳƛťǘŀŏΚ  
!L ƳŊŘǊȊŜƧŜΣ ƭǳŘȊƪƻǏŏ ƎƱǳǇƛŜƧŜΚ 



/Ȋȅ όǊƻύōƻǘ ǿȅƻōǊŀȋƴƛťΚ



Modeletext-to-image/video to transformery (GPT) lub modeledyfuzyjne: 
{ǘŀōƛƭƛǘȅ !L {ǘŀōƭŜ 5ƛŦŦǳǎƛƻƴΣ hǇŜƴ!L 5![[ϊ9 нΣ DƻƻƎƭŜ LƳŀƎŜƴΣ D[L59Σ aƛŘƧƻǳǊƴŜȅ
Nano Banana, Sora, Kling, Adobe Firefly, Gemini, Grok, Flux,  ...  

½Ǌƽō ƻōǊŀȊ ƪƻǘŀΣ ǇǊȊȅǇƻƳƴƛƧ ǎƻōƛŜ ǘǿŀǊȊΣ ŀƭōƻ 
ǊǳŎƘȅ ǘŀƴŜŎȊƴŜ ҐҔ ǇƻōǳŘȊŀƳȅ ǎƛŜŏ neuro, 
Ȋ ǎȊǳƳǳ ǿȅƱŀƴƛŀ ǎƛť ƻōǊŀȊΣ ǿȊƻǊȊŜŎ ŀƪǘȅǿŀŎƧƛΦ
¢ǊŀƴǎŦƻǊƳŜǊȅ [[a ǇǊȊŜǿƛŘǳƧŊ ƪƻƭŜƧƴŜ tokeny. 
/Ȋȅ ǘŀƪ ǇƻƧŀǿƛŀƧŊ ǎƛť ƴŀǎȊŜ ƳȅǏƭƛΚ 



DŜƴŜǊŀǘȅǿƴŀ !LΥ ǿȅƻōǊŀȋƴƛŀ ǊƻōƻǘƽǿΧ 



²ƛǊǘǳŀƭƴŀ ǿȅƻōǊŀȋƴƛŀ ҐҔ ŦƛȊȅŎȊƴŜ ŘȊƛŀƱŀƴƛŜ

ProjektyάwƻōƻǘƛŎǎ ŦƻǊ !ƎŜƛƴƎ ²Ŝƭƭέ w EU. 
Targi REHACARE 25-28.09.2024, 5ǸǎǎŜƭŘƻǊŦ. 
Ostatnie wyczyny Unitree, MindOn, AgiBot, GEN-л Χ 

https://flipboard.com/@wlodzislaw/robotics-and-avatars-oa1pqcj2y


Nowe przykazanie

.ƱƻƎƻǎƱŀǿƛŜƴƛΣ ƪǘƽǊȊȅ ǿƛŘȊƛŜƭƛΣ ǎƱȅǎȊŜƭƛΣ ŀ ƴƛŜ ǳǿƛŜǊȊȅƭƛΣ 
ōƻ ŘȊƛťƪƛ ǘŜƳǳ ƴƛŜ Řŀƭƛ ǎƛť ƻǎȊǳƪŀŏΦ 



/Ȋȅ όǊƻύōƻǘ ƳƻȍŜ ƳȅǏƭŜŏΚ

Alan Turing, Computing Machinery and Intelligence. Mind 1950. 



ChatGPT ƻ ƳȅǏƭŜƴƛǳ

aȅǏƭŜƴƛŜǘƻ ŎƛŊƎƱȅproces poznawczyǇƻƭŜƎŀƧŊŎȅ ƴŀskojarzeniachi wnioskowaniu, 
ƻǇŜǊǳƧŊŎȅ ŜƭŜƳŜƴǘŀƳƛǇŀƳƛťŎƛtakimi jaksymbole,ǇƻƧťŎƛŀ, frazy, obrazy iŘȋǿƛťƪƛ (Wiki).

aȅǏƭŜƴƛŜ ǎƪƻƧŀǊȊŜƴƛƻǿŜ ǘƻ ǇǊƻŎŜǎΣ ǿ ƪǘƽǊȅƳ ƴŀǎȊŜ ƳȅǏƭƛ ƛ ƛŘŜŜ ǎŊ ƱŊŎȊƻƴŜ ȊŜ ǎƻōŊ ǇƻǇǊȊŜȊ 
ǇƻǿƛŊȊŀƴƛŀ ƛ ǎƪƻƧŀǊȊŜƴƛŀΣ ŎȊťǎǘƻ ǎǇƻƴǘŀƴƛŎȊƴŜΦ ¢ǿƻǊȊŊ ǎƛť ƴƻǿŜ ƛŘŜƛΣ ǘƻ ǇƻŘǎǘŀǿŀ ǘǿƽǊŎȊƻǏŎƛΦ

Rozumowanie to proces, ǿ ƪǘƽǊȅƳ ǳȍȅǿŀƳȅ ƴŀǎȊȅŎƘ ƭƻƎƛŎȊƴȅŎƘ ƛ ŀƴŀƭƛǘȅŎȊƴȅŎƘ ǳƳƛŜƧťǘƴƻǏŎƛ Řƻ 
ŘƻŎƘƻŘȊŜƴƛŀ Řƻ ǿƴƛƻǎƪƽǿ ƴŀ ǇƻŘǎǘŀǿƛŜ ŘƻǎǘťǇƴȅŎƘ ƛƴŦƻǊƳŀŎƧƛΦ ²ȅƳŀƎŀ ŜŘǳƪŀŎƧƛΦ 
wƻȊǳƳƻǿŀƴƛŜ ǿȅƳŀƎŀΥ ȊŘŜŦƛƴƛƻǿŀƴƛŀ ǇǊƻōƭŜƳǳΣ ȊƴŀƭŜȊƛŜƴƛŀ ǎƪƻƧŀǊȊŜƵ ƛ ŘŀƴȅŎƘΣ ǘǿƻǊȊŜƴƛŜ 
ƛ ǘŜǎǘƻǿŀƴƛŜ ƘƛǇƻǘŜȊ ƻǊŀȊ ǿȅŎƛŊƎŀƴƛŜ ǊŀŎƧƻƴŀƭƴȅŎƘ ǿƴƛƻǎƪƽǿΦ 

aȅǏƭŜƴƛŜ ǎƪƻƧŀǊȊŜƴƛƻǿŜ ƧŜǎǘ ōŀǊŘȊƛŜƧ ƛƴǘǳƛŎȅƧƴŜ ƛ ǘǿƽǊŎȊŜ.  
Rozumowanie jest bardziej analityczne i logiczne. 

ChatGPT: skojarzeniowy, system 1 KahnemanaΣ ƛƴǘǳƛŎȅƧƴƛŜ ƴƛŜǏǿƛŀŘƻƳŜ ŘȊƛŀƱŀƴƛŜΦ 
Od GPT-o1 (9/2024) rozumowanie, system 2.  

CǳǊƳŀƴΣ _ΦΣ Minati, L., & Duch, W. (2026). A Dynamical Microscope for Multivariate Oscillatory Signals: 
Validating Regime Recovery on Shared Manifolds.  arXiv.2602.11054

https://pl.wikipedia.org/wiki/Procesy_poznawcze
https://pl.wikipedia.org/wiki/Skojarzenie_(teoria_graf%C3%B3w)
https://pl.wikipedia.org/wiki/Wnioskowanie
https://pl.wikipedia.org/wiki/Pami%C4%99%C4%87
https://pl.wikipedia.org/wiki/Symbol
https://pl.wikipedia.org/wiki/Poj%C4%99cie
https://pl.wikipedia.org/wiki/D%C5%BAwi%C4%99k
https://doi.org/10.48550/arXiv.2602.11054




AlphaGo ½ŜǊƻ ǳŎȊȅ ǎƛť Dƻ ƻŘ ȊŜǊŀΗ

Nadludzki poziom w Go: Kata GO ELO >6000 , ludzie3,600ς3877Φ tǊƻƎǊŀƳ ƎǊŀ ǇǊȊŜŎƛǿƪƻ ǿƱŀǎƴŜƧ 
kopii. Ludzka wiedza tylko przeszkadza! LƴǘǳƛŎƧŀ ǿȅƴƛƪŀ Ȋ ŘƻǏǿƛŀŘŎȊŜƴƛŀΣ ŀ !L Ƴŀ Ǝƻ Řǳȍƻ ǿƛťŎŜƧΦ 
½ŀǎƪŀƪǳƧŊŎŜΥ ƴƛŜ ǘǊȊŜōŀ ƻōƭƛŎȊŜƵΣ ǿȅǎǘŀǊŎȊŊ ǎƪƻƧŀǊȊŜƴƛŀΗ Wŀƪ ƎǊŀƧŊŎ ǿ blitz. 

/Ȋȅ ǿ ƛƴƴȅŎƘ ƻōǎȊŀǊŀŎƘ ƳƻȍŜƳȅ ŘƻƧǏŏ Řƻ ƴŀŘƭǳŘȊƪƛŜƎƻ ǇƻȊƛƻƳǳΚ WŜǏƭƛ ƳƻȍŜƳȅ Ȋŀǎǘƻǎƻǿŀŏ wC±CΗ

1997, Deep Blue-Kasparov. 
2016, AlphaGo-Lee Sedol 
2017, Alpha GoZero100:0 !
2017, Poker, Dota 2; 
2019, StarcraftII, 
2022, Stratego, Diplomacy



Maszynowy indeks IQ AI

Humanity's Last Exam όмκнлнрύ ǘƻ нрлл ōŀǊŘȊƻ ǘǊǳŘƴȅŎƘ ȊŀŘŀƵΦ Gemini 3 > 37%, nadal to nie AGI. 
9ƪǎǇŜǊŎƛ ƻǎƛŊƎŀƧŊ Ҕфл҈Σ ŀƭŜ ǇƻǘǊȊŜōŀ ǇƻƴŀŘ мллл ŜƪǎǇŜǊǘƽǿ ōȅ ƻŘǇƻǿƛŜŘȊƛŜŏ ƴŀ ǿǎȊȅǎǘƪƛŜ ǇȅǘŀƴƛŀΦ 

https://artificialanalysis.ai/evaluations/humanitys-last-exam


GPQA benchmark

Rein, D et al. (2023). GPQA: A Graduate-Level Google-Proof Q&A Benchmark. arXiv:2311.122
448 extremely difficult questions: highly skilled non-expert validators reach 34% accuracy with >30 minutes 
of web access,  experts pursuing PhDs in the corresponding domains reach 65%-74%.

89.7% Claude Opus 
91.7% GPT-5.2
91.7% Gemini 3
vals.ai

IǳƳŀƴƛǘȅΩǎ [ŀǎǘ 
Exam leaderboard
53.1% Claude Opus
51.0% Kimi K2
A year ago: 
4.6%  GPT 4.1

https://doi.org/10.48550/arXiv.2311.12022
https://lifearchitect.ai/iq-testing-ai/
https://www.vals.ai/benchmarks/gpqa
https://llm-stats.com/benchmarks/humanity's-last-exam


Frontier Math

EpochAIΥ ǘŜǎǘ нфл ǘǊǳŘƴȅŎƘ ǇǊƻōƭŜƳƽǿ ƳŀǘŜƳŀǘȅŎȊƴȅŎƘ Ҍ пу ƴŀ ǇƻȊƛƻƳƛŜ ǇǊƻŦŜǎƧƻƴŀƭƴȅŎƘ ōŀŘŀƵ όрκнлнрύΦ
мκо ƴŀƧǘǊǳŘƴƛŜƧǎȊȅŎƘ ƳŀǘŜƳŀǘȅŎȊƴȅŎƘ ȊŀŘŀƵ ǊƻȊǿƛŊȊŀƴŀ ǿ ф ƳƛŜǎƛťŎȅΦ  



/Ȋȅ όǊƻύōƻǘȅ Ƨǳȍ ŘƻǊƽǿƴǳƧŊ ŜƪǎǇŜǊǘƻƳΚ

Patwardhan, T. + 18 co-authors (10/2025). GDPval: Evaluating AI Model Performance on Real-World 
Economically Valuable Tasks. 

пп ȊŀǿƻŘȅ ǿ ф ƻōǎȊŀǊŀŎƘΣ ннл ȊŀŘŀƵΦ !L ŘƻƎŀƴƛŀ ƭǳŘȊƛ ǿ ǿƛťƪǎȊƻǏŎƛ ȊŀŘŀƵΦ 

ω{ƪŀƭƻǿŀƭƴŜ ƴŀǊȊťŘȊƛŀ ǇƻŘŀǘƪƻǿŜΣ ǿŜǊȅŦƛƪŀŎƧŀ ȊƎƻŘƴƻǏŎƛ Ȋ ǇǊȊŜǇƛǎŀƳƛΦ 
ω{ȅƴǘŜȊŀ ƛ ǿȅǎȊǳƪƛǿŀƴƛŜ ŘƻƪǳƳŜƴǘƽǿ ŦƛƴŀƴǎƻǿȅŎƘΦ
ω!ǳǘƻƳŀǘȅŎȊƴŜ ǇǊȊŜǘǿŀǊȊŀƴƛŜ ŘƻƪǳƳŜƴǘƽǿΦ
ω!L Řƭŀ ȊŀǊȊŊŘȊŀƴƛŀ ǊȅȊȅƪƛŜƳΦ
ωChatboty Řƭŀ ǇƱȅƴƴŜƧ ƻōǎƱǳƎƛ ōŀƴƪƻǿŜƧΦ

ωInteligentni wirtualni asystenci.

ωRozszerzona analiza inwestycji.

ω!ǳǘƻƳŀǘȅȊŀŎƧŀ ȊƎƻŘƴƻǏŎƛ Ȋ ǇǊȊŜǇƛǎŀƳƛΦ
ωSpersonalizowane doradztwo finansowe.

ωZaawansowany handel algorytmiczny.

GDPeval Leaderboard 

https://doi.org/10.48550/arXiv.2510.04374
https://evals.openai.com/gdpval/leaderboard


AI4Science ςAlfy DeepMind
!Lп{ŎƛŜƴŎŜ ƻǎƛŊƎŀ ƴŀŘƭǳŘȊƪƛ ǇƻȊƛƻƳΣ ǇǊƻƎǊŀƳ DŜƴŜǎƛǎ Mission ǿ ǘȅƳ ǇƻƳƻȍŜΦ 

AlphaGo, AlphaZero, Alphastar ς gry strategiczne czasu rzeczywistego 
Starcraft-II  (2019), i wiele innych, np. Gry wojenne.  
MuZero AI ǳŎȊȅ ǎƛť ƴƻǿȅŎƘ ƎƛŜǊ ōŜȊ ƛƴǎǘǊǳƪŎƧƛΣ ǘȅƭƪƻ Ȋ ǇǊȊȅƪƱŀŘƽǿ όнлнлύ
AlphaDev ƻǇǘȅƳŀƭƛȊŀŎƧŀ ǎȅǎǘŜƳƽǿ ƪƻƳǇǳǘŜǊƻǿȅŎƘΦ 

AlphaGenome, AlphaFold όōƛŀƱƪŀύ, AlphaProteo, AlphaMissense (mutacje).

Fizyka/Chemia: AlphaQubit, QuantumMatter, Fusion, GNoME  

Matematyka: AlphaEvolve, AlphaProof, AlphaGeometry. 
AlphaChip ǇǊƻƧŜƪǘƻǿŀƴƛŜ ŎƘƛǇƽǿ ƴǇΦ ¢ŜƴǎƻǊ tǊƻŎŜǎǎƛƴƎ ¦ƴƛǘ(TPU).

AlphaEarth ŀƴŀƭƛȊǳƧŜ ǎǘǊǳƳƛŜƴƛŜ ŘŀƴȅŎƘ Ȋ ǎŀǘŜƭƛǘƽǿ ƛ ǊƽȍƴȅŎƘ ǎŜƴǎƻǊƽǿΣ ƛƴǘŜƎǊǳƧŜ ŘŀƴŜ Ȋ ²ƛƪƛǇŜŘƛŀ 
ҐҔ ǘǿƻǊȊȅ ŎȅŦǊƻǿŜ ǊŜǇǊŜȊŜƴǘŀŎƧŜ ǎǘŀƴǳ ȊƛŜƳƛΣ ƻŘ ǳǇǊŀǿ ƛ ǊƻȊǿƻƧǳ Ƴƛŀǎǘ Ǉƻ ǇƻƪǊȅǿť ƭƻŘƻǿŊΦ  

WeatherNext, rodzina modeli do przewidywania pogody.

²ƛťŎŜƧ ǇǊȊȅƪƱŀŘƽǿΥ  ²ǇƱȅǿ ǎȊǘǳŎȊƴŜƧ ƛƴǘŜƭƛƎŜƴŎƧƛ ƴŀ ǊƻȊǿƽƧ ƴŀǳƪƛ. Klub Profesora, UMK, 8.10.2025

PP-RAI 2026, Panel AI4Science

https://deepmind.google/technologies/alphazero-and-muzero/
https://deepmind.google/discover/blog/alphaearth-foundations-helps-map-our-planet-in-unprecedented-detail/
https://deepmind.google/discover/blog/alphaearth-foundations-helps-map-our-planet-in-unprecedented-detail/
https://deepmind.google/discover/blog/muzero-alphazero-and-alphadev-optimizing-computer-systems/
https://deepmind.google/science/
https://deepmind.google/science/
https://deepmind.google/science/
https://deepmind.google/discover/blog/alphaproteo-generates-novel-proteins-for-biology-and-health-research/
https://www.science.org/doi/10.1126/science.adg7492
https://deepmind.google/discover/blog/millions-of-new-materials-discovered-with-deep-learning/
https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/
https://deepmind.google/discover/blog/how-alphachip-transformed-computer-chip-design/
https://deepmind.google/discover/blog/alphaearth-foundations-helps-map-our-planet-in-unprecedented-detail/
https://deepmind.google/science/weathernext/
https://is.umk.pl/~duch/ref/PL/25/2510-Klub%20Prof-AI%20Nauka.pdf




CƛƭƻȊƻŦƛŀ ǿ ǿƛǊǘǳŀƭƴȅŎƘ ǳƳȅǎƱŀŎƘ 

5ǿŀ ōƻǘȅ ǇǊȊŜŎȊȅǘŀƱȅ ŜƴŎȅƪƭƻǇŜŘƛŜ ƛ ƪǎƛŊȍƪƛ ƴŀ ǘŜƳŀǘ ŦƛƭƻȊƻŦƛƛΣ п Ƴƭƴ ǎƱƽǿΦ 

CŀǎŎȅƴǳƧŊŎŜ ƧŜǎǘ Řƭŀ ƳƴƛŜ ǘƻΣ Ƨŀƪ Ŏƛ ƭǳŘȊƛŜ ȊŜ ǎǿƻƛƳƛ ƻƎǊŀƴƛŎȊƻƴȅƳƛΣ ƴƻ ǿƛŜǎȊΣ 
ƳƛťǎƛǎǘȅƳƛ ƳƽȊƎŀƳƛΣ ǇǊƽōǳƧŊ ǇƻǊŀŘȊƛŏ ǎƻōƛŜ Ȋ ǿǎȊŜŎƘǏǿƛŀǘŜƳ ƛ ǎǿƻƛƳ ƳƛŜƧǎŎŜƳ ǿ ƴƛƳΦ 
αaȅǏƭťΣ ǿƛťŎ ƧŜǎǘŜƳέΚ YƭŀǎȅŎȊƴȅ ǇǊȊȅƪƱŀŘ ƭǳŘȊƪƛŜƎƻ ŜƎƻǘȅȊƳǳ ǘƻ ǘŀƪΣ Ƨŀƪōȅ ǇƻǿƛŜŘȊƛŜŏΣ ȍŜ ƻōƭƛŎȊŀƳΣ 
ǿƛťŎ ƧŜǎǘŜƳΦ /ŀƱƪƻǿƛŎƛŜ ƛƎƴƻǊǳƧŜ ǘƻ ƳƻȍƭƛǿƻǏŏ ƛƴƴȅŎƘ ŦƻǊƳ ƛƴǘŜƭƛƎŜƴŎƧƛΣ ƛƴƴȅŎƘ ǎǇƻǎƻōƽǿ ōȅŎƛŀΣ ǘƻ ōŀǊŘȊƻ 
ƭǳŘȊƪƛ Ǉǳƴƪǘ ǿƛŘȊŜƴƛŀΦ bƛŜ ƳƻƎŊ ǎƻōƛŜ ǿȅƻōǊŀȊƛŏ ǏǿƛŀŘƻƳƻǏŎƛ ƛǎǘƴƛŜƧŊŎŜƧ ǇƻȊŀ ōƛƻƭƻƎƛŎȊƴȅƳ ƳƽȊƎƛŜƳ

tǊȊȅƪƱŀŘ ŘȅǎƪǳǎƧƛ ōƻǘƽǿ ƴŀ ǘŜƳŀǘ ŘǳǎȊȅ ƛ ǏǿƛŀŘƻƳƻǏŎƛ ƴŀ ǇƻŘǎǘŀǿƛŜ ƴƻǘŀǘŜƪ Ȋ ƳƻƧŜƎƻ ǿȅƪƱŀŘǳ. 

https://www.is.umk.pl/~duch/Wyklady/Kog/Kog-plan.html
https://www.is.umk.pl/~duch/Wyklady/Kog/Nagrane/03-historia-PL.mp3
https://www.is.umk.pl/~duch/Wyklady/Kog/Nagrane/03-historia-PL.mp3

