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AI dla Fabryki Innowacji

1. tŀǊť ǳǿŀƎ ƻ !LΥ ƻōƭƛŎȊŜƴƛŀΣ ƳƽȊƎƛΣ ƛƴǘŜƭƛƎŜƴŎƧŀΦ 

2. Skojarzenia, rozumowanie, eksponencjalnywzrost i superinteligencja.

3. State-of-the-art (SOTA), czyli stan obecny. 

4. AI dla nauki, odkrycia i wielkie plany.

5. Czy innowacje i nauka bez silnego wsparcia ŀƎŜƴǘƽǿ !L Ƴŀ ǎȊŀƴǎŜΚ  

ChatGPT << AI,  100-300 publikacji w arxiv.cs.aiƪŀȍŘŜƎƻ ŘƴƛŀΗ 
bŀŘŎƘƻŘȊƛ ǘŜŎƘƴƻƭƻƎƛŎȊƴŜ ǘǎǳƴŀƳƛΣ ȊƳƛŀƴȅ ǎŊ ōŀǊŘȊƻ ǎȊȅōƪƛŜΦ

Dilemma: ShouldI stay, or shouldI go now?
If I go, there will be trouble, and if I stayit will be double.
Socomeon and let me knowΧ 

Duch W and DiercksenGHF (1994)Neuralnetworks as toolsto solveproblemsin physicsand chemistry. 
ComputerPhysicsCommunication82: 91-103

https://arxiv.org/list/cs.AI/recent
https://is.umk.pl/~duch/pubs/94-nnfit-abstract.html


Kiedy mamy do czynienia z AI?

WŜǏƭƛ ŎƻǏ Ƴƻȍƴŀ ȊŀǇǊƻƎǊŀƳƻǿŀŏ ƴƛŜ ǇƻǘǊȊŜōǳƧŜƳȅ !LΦ WŜǏƭƛ ƴƛŜ Ƴŀ 
ŜŦŜƪǘȅǿƴŜƎƻ ŀƭƎƻǊȅǘƳǳ ƛ ƴƛŜ Řŀ ǎƛť ȊŀǇǊƻƎǊŀƳƻǿŀŏ ςpotrzebna jest 
inteligencjaΦ {ǘŊŘ αƛƴǘŜƭƛƎŜƴŎƧŀ ƻōƭƛŎȊŜƴƛƻǿŀέ ό/LύΣ ƭƛŎȊŊ ƳƽȊƎƛ Ƨŀƪ ƛ ƪƻƳǇǳǘŜǊȅΦ 

Def: Sztuczna Inteligencja (Artificial Intelligence, AI) to dziedzina nauki 
ȊŀƧƳǳƧŊŎŀ ǎƛť ǊƻȊǿƛŊȊȅǿŀƴƛŜƳ ȊŀƎŀŘƴƛŜƵΣ Řƭŀ ƪǘƽǊȅŎƘ ƴƛŜ ƳŀƳȅ ŜŦŜƪǘȅǿƴȅŎƘ 
ŀƭƎƻǊȅǘƳƽǿΦ 

aƻŘŜƭŜ !L ƴƛŜ ŘȊƛŀƱŀƧŊ Ƨŀƪ ƪƻƳǇǳǘŜǊƻǿŜ ǇǊƻƎǊŀƳȅΣ ƴƛŜ ǿƴƛƻǎƪǳƧŊ ƭƻƎƛŎȊƴƛŜΦ
hǇƛŜǊŀƧŊ ǎƛť ƴŀ ǿȅǳŎȊƻƴȅŎƘ ǎƪƻƧŀǊȊŜƴƛŀŎƘΦ bŀƧǇƛŜǊǿ ǇƻǘǊȊŜōƴŀ ƧŜǎǘ ǿƛŜŘȊŀΣ 
ƪǘƽǊŊ ǘǊȊŜōŀ ƴŀǇŜƱƴƛŏ ǎƛŜŏ ƴŜǳǊƻƴƻǿŊΦ 
¢ƻ ǎƪƻƧŀǊȊŜƴƛŀΣ ǎȊǳƪŀƴƛŜ ŀƴŀƭƻƎƛƛΣ ƻŘƪǊȅǿŀƴƛŜ ǊŜƎǳƱΣ ŜƪǎǇƭƻǊŀŎƧŀ ƳƻȍƭƛǿƻǏŎƛ ΦΦΦ 
Twierdzenie GǀŘƭŀ ǎƛť Řƻ ƴƛŎƘ ƴƛŜ ǎǘƻǎǳƧŜΣ ƪǊȅǘȅƪŀ tŜƴǊƻǎŜΩŀƧŜǎǘ ƳȅƭŊŎŀΦ  

Def. EU: αǎȅǎǘŜƳ !Lέ ǘƻ ǎȅǎǘŜƳ ȊŀǇǊƻƧŜƪǘƻǿŀƴȅ Řƻ ŘȊƛŀƱŀƴƛŀ ƴŀ ǊƽȍƴȅŎƘ 
ǇƻȊƛƻƳŀŎƘ ŀǳǘƻƴƻƳƛƛΣ ƪǘƽǊȅ ώΧϐ ǿƴƛƻǎƪǳƧŜ ƴŀ ǇƻŘǎǘŀǿƛŜ ƻǘǊȊȅƳȅǿŀƴȅŎƘ 
ŘŀƴȅŎƘ ǿŜƧǏŎƛƻǿȅŎƘΣ ǿ Ƨŀƪƛ ǎǇƻǎƽō ƎŜƴŜǊƻǿŀŏ ŘŀƴŜ ǿȅƧǏŎƛƻǿŜ ώΧϐ 
ƪǘƽǊŜ ƳƻƎŊ ǿǇƱȅǿŀŏ ƴŀ ǏǊƻŘƻǿƛǎƪƻ ŦƛȊȅŎȊƴŜ ƭǳō ǿƛǊǘǳŀƭƴŜΦ 
Czyli termostat albo klimatyzator to systemy AI?  



{ǇǊȊťǘΥ ǎȊȅōƪƻǏŏΣ ŜƴŜǊƎƛŀ

wƻǏƴƛŜ ǎȊȅōƪƻǏŏΣ ǎǇŀŘŀ ȊǳȍȅŎƛŜ ŜƴŜǊƎƛƛΣ ǇƻƧŀǿƛŀƧŊ ǎƛť ƴƻǿŜ ǎǇƻǎƻōȅ ǇǊȊŜǘǿŀǊȊŀƴƛŀ ƛƴŦƻǊƳŀŎƧƛΦ 
Optyczne, neuromorficzne, kwantowe, organoidy Cortical Labs CL1 800 000 cells chipΧ   
²ƛťƪǎȊŀ ǇŀƳƛťŏΣ ǎȊȅōǎȊŜ ƪƻƧŀǊȊŜƴƛŜΣ ōǊŀƪ ƻƎǊŀƴƛŎȊŜƵ ōƛƻƭƻƎƛŎȊƴȅŎƘ ƳƽȊƎƽǿΦ 
PCSS tƻȊƴŀƵҌ¦!aҌ¦aYw projekcie PIAST EuroHPC. 

https://spectrum.ieee.org/biological-computer-for-sale


{ƪŀƭƻǿŀƴƛŜ ƪƻǎȊǘƽǿ ƻōƭƛŎȊŜƵ

9-900 x mniejsze koszty/rok. wƻōƻǘȅƪŀ Ǌƻōƛ ƻƎǊƻƳƴŜ ǇƻǎǘťǇȅΣ Ȋŀ р ƭŀǘ ōťŘȊƛŜƳȅ ǿ ƛƴƴȅƳ ǏǿƛŜŎƛŜΦ 
9ƴŜǊƎƛŀΥ ƳƽƧ ǘŜƭŜŦƻƴȅ ƻŘ ǇƻƴŀŘ Ǌƻƪǳ ǘƱǳƳŀŎȊȅ ƴŀ ȍȅǿƻ Ȋ мо ƧťȊȅƪƽǿΣ ǇƻǘǊȊŜōǳƧŜ м²Σ ƳƽȊƎ нл ²Φ



Transformers and spreading activation

Predictive AI: search + heuristics. 

Generative AI: spreading activation networks, binding 
relevant information.

GPT = Generative Pre-trained Transformer

Convert input data into tokens, and embed them 
in numerical vectors space that preserves similarity of 
meaning (semantics) in different contexts. 

Analyze sequences or fragments, pay attention 
to links among all tokens that add to their interpretation 
ς select subgraphs of tokens.

LLM visualization    https://bbycroft.net/llm

Over 51 550 variants of open-source LLMs, including  
> 3000 for fine-tuning (LLM Explorer, 24/10/25). 

Processing clinical text with domain-specific spreading activation methods. US Patent US8930178B2 (1/2015)
Duch W, Matykiewicz P, Pestian J, Towards Understanding of Natural Language: Neurocognitive Inspirations. 2007

https://bbycroft.net/llm
https://llm.extractum.io/
https://llm-explorer.com/


{ƱƻǿŀΣ ƻōǊŀȊȅΣ ƳȅǏƭƛ ǇƻōǳŘȊŀƧŊ ƳƽȊƎƛ ƛ LLMy

ωPredyktywna AI: analiza danych, szukanie.

ωGeneratywna AIΥ ǎƛŜŎƛ ǊƻȊŎƘƻŘȊŊŎȅŎƘ ǎƛť 
ŀƪǘȅǿŀŎƧƛΣ ƱŊŎȊŊŎȅŎƘ ŦǊŀƎƳŜƴǘ infromacji. 

ωGPTόнлмтύ Ґ ƎŜƴŜǊŀǘȅǿƴŜΣ ǿǎǘťǇƴƛŜ ƴŀǳŎȊƻƴŜ 
transformery.  

ω5ŀƴŜ ǿŜƧǏŎƛƻǿŜ ҐҔ tokeny=> osadzanie 
(embedding) w przestrzeni wektorowej tak, 
ōȅ ȊŀŎƘƻǿŀŏ ǇƻŘƻōƛŜƵǎǘǿƻ ȊƴŀŎȊŜƴƛŀ 
όǎŜƳŀƴǘȅƪƛύ ǿ ǊƽȍƴȅŎƘ ƪƻƴǘŜƪǎǘŀŎƘΦ 

ω½ǿǊŀŎŀƧ ǳǿŀƎť ƴŀ ǇƻǿƛŊȊŀƴƛŀ ƳƛťŘȊȅ ǿǎȊȅǎǘƪƛƳƛ 
tokenamiΣ ŘƻŘŀƧ ǘŀƪŊ ƛƴŦƻǊƳŀŎƧť Řƻ ƛŎƘ 
ǊŜǇǊŜȊŜƴǘŀŎƧƛΣ ǳȍȅƧ ǘŀƪƛŎƘ 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


Kolor niebieski όғ ǏǊŜŘƴƛŜƧ), czerwony όҔ ǏǊŜŘƴƛŜƧ). Rys: Gallant Lab, Berkeley.

Stan mentalnym ėǊƻȊƪƱŀŘ ǇƻōǳŘȊŜƵ ƴŜǳǊƻƴƽǿ ǳŎȊŜǎǘƴƛŎȊŊŎȅŎƘ ǿ 
ǎŜƳŀƴǘȅŎȊƴŜƧ ƛƴǘŜǊǇǊŜǘŀŎƧƛ ǎŜƴǎǳΣ ƻŘǿƻƱǳƧŊŎȅ ǎƛť Řƻ ǇŜǊŎŜǇŎƧƛ όƪƻǊŀ 
ȊƳȅǎƱƻǿŀύΣ ŜƳƻŎƧƛΣ ǊǳŎƘǳΣ ȊŀŎƘƻǿŀƴƛŀΣ ǎǇƻǎƻōƽǿ ŘȊƛŀƱŀƴƛŀΦ 
{ǘƻƛƳȅ ƴŀ ǏǿƛŀǘƱŀŎƘΣ ǿ ƳƽȊƎǳΥ ±пΥ ǊƻȊǇƻȊƴŀƴƛŜ ƪƻƭƻǊǳΣ Lt{Υ ȊƳȅǎƱȅ-ruch,  
ƻōǎȊŀǊȅ ŎȊƻƱƻǿŜ όC9CΣ ChύΥ ǇƭŀƴƻǿŀƴƛŜ ŘȊƛŀƱŀƴƛŀΦ 

½ǊƻȊǳƳƛŜƴƛŜ ǿȅƳŀƎŀ ǎȊȅōƪƛŜƧ ǎȅƴŎƘǊƻƴƛȊŀŎƧƛ όǿǎǇƽƱŘȊƛŀƱŀƴƛŀύ ƻŘƭŜƎƱȅŎƘ 
ƻōǎȊŀǊƽǿΦ {Ŝƴǎ ǇƻƧťŏ ǘƻ ȊōƛƽǊ ǘȅŎƘ ŎŜŎƘȅΣ ƴŀ ƪǘƽǊŜ ǊŜŀƎǳƧŊ ƳƽȊƎƛΦ  
Brain-basedcompositionalsemantics(Binder 2016). 



Kompresja i generatywna AI

Wiele metod kompresjii 
reprezentacje w ukrytej  
przestrzeni (latent) z.

GAN (2014), VAE (2022),
Flows (2019), modele 
dyfuzyjne (2015), EBM, 
Energy-based models. 

Informacja jest znacznie 
ǇǊƻǎǘǎȊŀΣ ƳƴƛŜƧ ŘƻƪƱŀŘƴŀΣ 
mamy  fragmenty 
ǳƪƱŀŘŀƴƪƛΣ a ƴƛŜ ŎŀƱŜ 
obrazy czy teksty. 

Polecenia (prompty) 
uƪƱŀŘŀƧŊ fragmenty
ǿ ǎƪƻƧŀǊȊƻƴŊ Ȋ ƴƛƳƛ ƴƻǿŊ 
ǎŜƴǎƻǿƴŊ ŎŀƱƻǏŏΦ 

https://en.wikipedia.org/wiki/Generative_adversarial_network
https://en.wikipedia.org/wiki/Variational_autoencoder
https://en.wikipedia.org/wiki/Flow-based_generative_model
https://en.wikipedia.org/wiki/Diffusion_model
https://arxiv.org/abs/2406.13661
https://arxiv.org/abs/2406.13661


Wiele modeli text-to-image, lub text-to-videosystems, korzysta z modeli dyfuzyjnych: 
Stability !L {ǘŀōƭŜ 5ƛŦŦǳǎƛƻƴΣ hǇŜƴ!L 5![[ϊ9 нΣ DƻƻƎƭŜ LƳŀƎŜƴΣ D[L59 όDǳƛŘŜŘ 
Language to Image Diffusion for Generation and Editing), Midjourney.  

¢ǊŀƴǎŦƻǊƳŜǊȅ [[a ǇǊȊŜǿƛŘǳƧŊ ƪƻƭŜƧƴŜ tokeny. 
!ƭŜ ƳƻŘŜƭŜ ŘȅŦǳȊȅƧƴŜ ǳƧŀǿƴƛŀƧŊ ŎŀƱƻǏŏΦ 
Tak Ƨŀƪ ǇƻƧŀǿƛŀƧŊ ǎƛť ƴŀǎȊŜ ǿȅƻōǊŀȍŜƴƛŀ ƛ ƳȅǏƭƛ.

/Ȋȅ ǘŀƪ ƳƻƎŊ Ǉƻǿǎǘŀǿŀŏ ǘŜȍ ƻŘǇƻǿƛŜŘȊƛ 
w czasie dyskusji? Inception.ai Mercury family.
Wideo @depth-first na YT.

https://www.inceptionlabs.ai/introducing-mercury
https://www.youtube.com/@depth-first




aŀƱȅ ŀƭŜ Ƙƻ-ho!



Optymalizacja ǇǊƻƳǇǘƽǿ

GPT-4 (a jeszcze bardziej GPT-рύ ǿȅƳŀƎŀ ǿȅǊŀŦƛƴƻǿŀƴŜƧ ƻǇǘȅƳŀƭƛȊŀŎƧƛ ǇȅǘŀƵΦ 
tǊŀǿƛŘƱƻǿŜ ƻŘǇƻǿƛŜŘȊƛ ƴŀ ǘŜǎǘŀŎƘ ƳŜŘȅŎȊƴȅŎƘ ƳƻƎŊ ǎƛť ǇƻǇǊŀǿƛŏ ƻ мл҈Φ 
The Power of Prompting - Microsoft Research

Dt¢ ǎȊǳƪŀ ǎƪƻƧŀǊȊŜƵΣ Ŏƻ ƴŀƧǇƛŜǊǿ Ƴƛ ǇǊȊȅŎƘƻŘȊƛ Řƻ ƎƱƻǿȅΦ tƻǘǊȊŜōƴŜ ƧŜǎǘ ǊƻȊǳƳƻǿŀƴƛŜ ƛ ǿŜǊȅŦƛƪŀŎƧŀΦ 

https://www.microsoft.com/en-us/research/blog/the-power-of-prompting/


AlphaGo Zero: nadludzka inteligencja

Nadludzki poziom w Go. Najlepsi ludzie 3600-3800 ELO, GoZero5500 ELO, KataGOponad 6000 ELO. 
MC TreeSearchҌ ƎƱťōƻƪŀ ƻŎŜƴŀ ǿȊƻǊŎƽǿ bb Ƨŀƪƻ ƘŜǳǊȅǎǘȅƪŀ Ҍ ǳŎȊŜƴƛŜ ȊŜ ǿȊƳƻŎƴƛŜƴƛŜƳΣ ƎǊŀ ǇǊȊŜŎƛǿƪƻ 
ǿƱŀǎƴŜƧ ƪƻǇƛƛΦ [ǳŘȊƪŀ ǿƛŜŘȊŀ ǎǘŀƧŜ ǎƛť ƴƛŜƛǎǘƻǘƴŀΣ ǳŎȊŜƴƛŜ ƭǳŘȊƪƛŎƘ ǎǘǊŀǘŜƎƛƛ ƻōƴƛȍŀ ǇƻȊƛƻƳ ƪƻƵŎƻǿȅΗ 
Shocking news: Ruoss Χ ϧ Genewein, T. (2024). Grandmaster-Level Chess Without Search. 
arXiv:2402.04494.  Blitz Chess: ǘǊŀƴǎŦƻǊƳŜǊ ƳƻŘŜƭΣ нтлa ǇŀǊŀƳŜǘǊƽǿ, 1-krok, czysta intuicja!  

1997, Deep Blue-Kasparov. 
2016, AlphaGo-Lee Sedol 
2017, Alpha GoZero 
2017, Poker, Dota 2; 
2019, Starcraft II, 
2022 Stratego, Diplomacy

https://doi.org/10.48550/arXiv.2402.04494


aȅǏƭŜƴƛŜ ςinspiracje kognitywne

Skojarzenia: Q=>A GOFAI! Skojarzenia LLM=> szukanie.  
_ŀƵŎǳŎƘ ƳȅǏƭƛ(CoT): krok po kroku. 

5ǊȊŜǿƻ aȅǏƭƛ(ToT): szukanie
DǊŀŦȅ aȅǏƭƛ(GoT): rozumowanie.

{ŎƘŜƳŀǘȅ ƳȅǏƭƛΦ  
Szukanie i skojarzenia jako heurystyki aȅǏƭƛ ǎƪǊȅǿŀƴŜ όlatent).

https://www.promptingguide.ai/techniques/cot
https://www.promptingguide.ai/techniques/tot
https://github.com/spcl/graph-of-thoughts


aƻŘŜƭŜ ǊƻȊǳƳǳƧŊŎŜ
GPT-4-o1 + MedpromptƻǎƛŊƎŀ ƧŜǎȊŎȊŜ ƭŜǇǎȊŜ ǿȅƴƛƪƛ ǿ ǿƛŜƭǳ ǘŜǎǘŀŎƘ ƳŜŘȅŎȊƴȅŎƘΦ
tŜƱƴŀ ǿŜǊǎƧŀ ƻм ƻǎƛŊƎŀ фсΦр҈Σ ƻоΣ DǊƻƪΣ DeepSeek, Claude > 90%   



Zdalne porady ςAI kontra lekarze

!ȅŜǊǎΣ WΦ ²Φ Χ ϧ {ƳƛǘƘΣ 5Φ aΦ 
(2023). Comparing Physician 
and Artificial Intelligence 
Chatbot Responses to 
Patient Questions Posted to 
a Public Social Media Forum. 
JAMA Internal Medicine 
(4/2023). 

tƻǊŀŘȅ ƴƛŜǿƛŜƭǳ ƭŜƪŀǊȊȅ ōȅƱȅ 
oceniane jako b. dobre a oni 
jako empatyczni; boty 
ǿȅǇŀŘŀƧŊ ȊƴŀŎȊƴƛŜ ƭŜǇƛŜƧΦ 

5ƭŀŎȊŜƎƻΚ .ƻ ǎŊ ŘƱǳȍǎȊŜΣ 
ōŀǊŘȊƛŜƧ ȊǊƻȊǳƳƛŀƱŜΦ 

.ƻǘȅ ǇƻǘǊŀŦƛŊ ȊǊƻȊǳƳƛŜŏ ƴŀǎȊŜ ŜƳƻŎƧŜ ƭŜǇƛŜƧ ƛȍ Ƴȅ ǎŀƳƛΦ  
/Ȋȅ ŀƎŜƴŎƛ !L ƳƻƎŊ ƴŀǎ ǇƻȊƴŀŏ ƭŜǇƛŜƧ ƴƛȍ Ƴȅ ǎŀƳƛ ǎƛŜōƛŜΚ(8/2025)

https://is.umk.pl/~duch/ref/PL/25/2508-Psychoterapia.pdf


Hipokrates

bƛŜ ƻŎŜƴƛŀƳȅ ǘŜƎƻ Ŏƻ ƧŜǎǘ ƳƻȍƭƛǿŜ Řƭŀ !L Ǉƻ ǊŜŀƪŎƧŀŎƘ Dt¢ ƭǳō ƛƴƴȅŎƘ ƻƎƽƭƴȅŎƘ [[aƽǿ. 
aŜŘȅŎȅƴŀ Ƴǳǎƛ ǎƛť ȊƳƛŜǊȊȅŏ Ȋ ŀǿŀǘŀǊŀƳƛ !LΣ ǘƻ ƴƛŜ αǿǳƧŜƪ DƻƻƎƭŜέ Řƭŀ ƭŀƛƪƽǿΦ 

ωHippocratesςSteven BrownǇǊȊȅƪƱŀŘ ŘƛŀƎƴƻȊȅΣ ƪǘƽǊŜƧ ƴƛŜ Ǉƻǎǘŀǿƛƭƛ ǎǇŜŎƧŀƭƛǏŎƛΦ 

https://youtu.be/-4SnyPWzxwE?si=9HOzvywroyZwtXus&t=1785
https://youtu.be/-4SnyPWzxwE?si=9HOzvywroyZwtXus&t=1785


AI ςLudzie



Stan obecny, czyli State-of-the-Art



Odkrywanie architektury nowych modeli

[ƛǳΣ ¸Φ Χ ϧ [ƛǳΣ tΦ όнлнрύΦ AlphaGo Moment for Model Architecture Discovery. arXiv:2507.18074. 

¢ŜƳǇƻ ōŀŘŀƵ ƴŀŘ ǎȊǘǳŎȊƴŊ ƛƴǘŜƭƛƎŜƴŎƧŊ ƧŜǎǘ ƻƎǊŀƴƛŎȊƻƴŜ ǇǊȊŜȊ ƭǳŘȊƪƛŜ ȊŘƻƭƴƻǏŎƛ ǇƻȊƴŀǿŎȊŜΦ 
ASI-Archǘƻ ǇƛŜǊǿǎȊŜ ǿŘǊƻȍŜƴƛŜ ǎȊǘǳŎȊƴŜƧ ǎǳǇŜǊƛƴǘŜƭƛƎŜƴŎƧƛ ǿ ōŀŘŀƴƛŀŎƘ ƴŀŘ ǎȊǘǳŎȊƴŊ ƛƴǘŜƭƛƎŜƴŎƧŊ 
(ASI4AI) ςǿ ǇŜƱƴƛ ŀǳǘƻƴƻƳƛŎȊƴȅ ǎȅǎǘŜƳ ǳƳƻȍƭƛǿƛŀƧŊŎȅ ǎŀƳƻŘȊƛŜƭƴŜ ǿǇǊƻǿŀŘȊŀƴƛŜ ƛƴƴƻǿŀŎƧƛ 
ŀǊŎƘƛǘŜƪǘƻƴƛŎȊƴȅŎƘΥ ƻŘƪǊȅǿŀ ƴƻǿŜ ŀǊŎƘƛǘŜƪǘǳǊȅΣ ǎŀƳƻŘȊƛŜƭƴƛŜ ŦƻǊƳǳƱǳƧŊŎ ƘƛǇƻǘŜȊȅ ŘƻǘȅŎȊŊŎŜ 
ƴƻǿȅŎƘ ǊƻȊǿƛŊȊŀƵΣ ǿŘǊŀȍŀƧŊŎΣ ǎȊƪƻƭŊŎ ƛ ŜƳǇƛǊȅŎȊƴƛŜ ǿŜǊȅŦƛƪǳƧŊŎ ƛŎƘ ǿȅŘŀƧƴƻǏŏ ǿ ŜƪǎǇŜǊȅƳŜƴǘŀŎƘΦ 

ASI-Arch ǇǊȊŜǇǊƻǿŀŘȊƛƱƻ мтто ŜƪǎǇŜǊȅƳŜƴǘȅ ǿȅƳŀƎŀƧŊŎŜ ǇƻƴŀŘ 
нл ллл ƎƻŘȊƛƴ ƻōƭƛŎȊŜƵ ƴŀ Dt¦Σ ƻŘƪǊȅǿŀƧŊŎ млс ƛƴƴƻǿŀŎȅƧƴȅŎƘ 
architektur[[aƽǿ, z mechanizmami liniowej uwagi (SOTA), 
ǇƻƪŀȊǳƧŊŎ ȊŀǎŀŘȅ ǇǊƻƧŜƪǘƻǿŀƴƛŀΣ ƪǘƽǊŜ ǎȅǎǘŜƳŀǘȅŎȊƴƛŜ ǇǊȊŜǿȅȍǎȊŀƧŊ 
ȊŀǇǊƻƧŜƪǘƻǿŀƴŜ ǇǊȊŜȊ ŎȊƱƻǿƛŜƪŀ ǇƻŘǎǘŀǿƻǿŜ ǊƻȊǿƛŊȊŀƴƛŀƛ ǳƪŀȊǳƧŊ 
ƴƛŜȊƴŀƴŜ ŘƻǘŊŘ ǏŎƛŜȍƪƛ ƛƴƴƻǿŀŎƧƛ ŀǊŎƘƛǘŜƪǘƻƴƛŎȊƴȅŎƘΦ 

Jankowski N, Duch W, DǊŊōŎȊŜǿǎƪƛ K, Meta-learning in Computational 
Intelligence. Studies in Computational Intelligence, Vol. 358, Springer 2011.

https://doi.org/10.48550/arXiv.2507.18074


Continuous Thought Machines (CTM)
ωSakanaAI/continuous-thought-machines. (2025). Github SakanaAI  -ƭƛŎȊƴŜ ǇǊȊȅƪƱŀŘȅ ŘȊƛŀƱŀƴƛŀΦ 

aȅǏƭŜƴƛŜ ǿȅƳŀƎŀ ŎȊŀǎǳΣ ŀ ǊƻȊǳƳƻǿŀƴƛŜ ƧŜǎǘ ǇǊƻŎŜǎŜƳΦ {ȅƴŎƘǊƻƴƛȊŀŎƧŀ ƴŀ ǇƻȊƛƻƳƛŜ ƴŜǳǊƻƴƽǿ ǘƻ 
element podstawowy. CTM to model dynamiki neuronowej jako podstawowej reprezentacji.

ω parametry ǎȅƴŀǇǘȅŎȊƴŜ ǇŀƳƛťǘŀƧŊ historiťǇǊȊȅŎƘƻŘȊŊŎȅŎƘ ǎȅƎƴŀƱƽǿΤ 

ω synchronizacja neuronƽǿǎƱǳȍȅ jako reprezentacja ukryta.

5ȅƴŀƳƛŎȊƴŜ ǿȊƻǊŎŜ ƧŜŘƴƻŎȊŜǎƴȅŎƘ ŀƪǘȅǿŀŎƧƛ ǿȅƴƛƪŀƧŊŎŜ 
Ȋ ŎŜŎƘ ȊƱƻȍƻƴȅŎƘ ǇǊƻōƭŜƳƽǿΦ  

CTM rƻȊǿƛŊȊǳƧŜ ǎȊŜǊŜƎ ǘǊǳŘƴȅŎƘ ȊŀŘŀƵΥ ƪƭŀǎȅŦƛƪŀŎƧť 
ƻōǊŀȊƽǿΣ ǊƻȊǿƛŊȊȅǿŀƴƛŜ ƭŀōƛǊȅƴǘƽǿ н5Σ ƻŘǇƻǿƛŜŘȊƛ ƴŀ 
pytania i ȊŀŘŀƴƛŀ ǿȅƳŀƎŀƧŊŎŜ ǳŎȊŜƴƛŀ Ȋ ǿȊƳƻŎƴƛŜƴƛŜƳ.

CTM ǿȅƪƻƴǳƧŜ ȊƱƻȍƻƴŜ ǊƻȊǳƳƻǿŀƴƛŜ ǎŜƪǿŜƴŎȅƧƴŜΣ 
ƳƻȍŜ ǎƪƻƵŎȊȅŏ ǎȊȅōƪƻ ǿ ǇǊȊȅǇŀŘƪǳ ǇǊƻǎǘǎȊȅŎƘ ȊŀŘŀƵ 
lub ƪƻƴǘȅƴǳƻǿŀŏ ǿ ǘǊǳŘƴƛŜƧǎȊȅŎƘ ǇǊȊȅǇŀŘƪŀŎƘΦ

https://github.com/SakanaAI/continuous-thought-machines


Hierarchical Reasoning Model (HRM)

Iwa ǘƻ ǊŜƪǳǊŜƴŎȅƧƴŀ ŀǊŎƘƛǘŜƪǘǳǊŀ ƛƴǎǇƛǊƻǿŀƴŀ ƘƛŜǊŀǊŎƘƛŎȊƴȅƳ ǇǊȊŜǘǿŀǊȊŀƴƛŜƳ ǿ ƳƽȊƎǳΦ 
Wykonuje sekwencyjne wnioskowanie w jednym przebiegu bez ǿȅǊŀȋƴŜƎŘƽǿuczonadzoru. 

Ma tylko нт Ƴƭƴ ǇŀǊŀƳŜǘǊƽǿΣ ōŜȊ ǿǎǘťǇƴŜƎƻ ǎȊƪƻƭŜƴƛŀ ƭǳō ǇƻƪŀȊǳ Ƨŀƪ ǊƻȊǿƛŊȊŀŏ ȊŀŘŀƴƛŜ όCoT), 
ǇǊȊȅ ǳȍȅŎƛǳ ǘȅƭƪƻ мллл ǇǊȊȅƪƱŀŘƽǿ ǳŎȊŊŎȅŎƘΣ ƻǎƛŊƎŀ ƴƛŜƳŀƭ ƛŘŜŀƭƴŜ ǿȅƴƛƪƛ ǿ ǇǊȊȅǇŀŘƪǳ ȊƱƻȍƻƴȅŎƘ 
ƱŀƳƛƎƱƽǿŜƪ Sudokuƛ ƻǇǘȅƳŀƭƴŜƎƻ ǿȅǎȊǳƪƛǿŀƴƛŀ ǏŎƛŜȍŜƪ ǿ ŘǳȍȅŎƘ ƭŀōƛǊȅƴǘŀŎƘΦ 
Iwa ǇǊȊŜǿȅȍǎȊŀ ȊƴŀŎȊƴƛŜ ŘǳȍŜ ƳƻŘŜƭŜ ƻ ȊƴŀŎȊƴƛŜ ŘƱǳȍǎȊȅŎƘ ƻƪƴŀŎƘ ƪƻƴǘŜƪǎǘƻǿȅŎƘ ǿ Abstraction
and Reasoning/ƻǊǇǳǎ ό!w/ύΣ ƪƭǳŎȊƻǿȅƳ ōŜƴŎƘƳŀǊƪǳ Řƻ ǇƻƳƛŀǊǳ ƳƻȍƭƛǿƻǏŎƛ !DLΦ 

Wang, G. et al. (2025). Hierarchical Reasoning Model. arXiv:2506.21734. 

https://doi.org/10.48550/arXiv.2506.21734


Neurosymboliczny GraphMERT
GraphMERTǘƻ ƳƻŘŜƭ ƻ ул ƳƭƴΦ ǇŀǊŀƳŜǘǊƽǿ Řƻ ŘŜǎǘȅƭŀŎƧƛ ǿƛŜŘȊȅ ǿ ǇƻǎǘŀŎƛ ƎǊŀŦǳ όYƴƻǿƭŜŘƎŜ Graph) z 
ǎǿƻōƻŘƴȅŎƘ ǘŜƪǎǘƽǿΣ ǘǿƻǊȊŊŎ neurosymboliczneǊŜǇǊŜȊŜƴǘŀŎƧŜΥ ƴŜǳǊƻƴŀƭƴŜ ǳŎȊŜƴƛŜ ǎƛť ŀōǎǘǊŀƪŎƧƛΣ 
symboliczne weryfikowalne wnioskowanie za ǇƻƳƻŎŊYD. GraphMERT+ KG to pierwszy skalowalny model 
neurosymbolicznyΣ ƪǘƽǊȅ ƻǎƛŊƎŀ ƴŀƧƭŜǇǎȊŊ ŘƻƪƱŀŘƴƻǏŏ ǿ ǘŜǎǘŀŎƘΣ ǘǿƻǊȊŊŎ ǊŜǇǊŜȊŜƴǘŀŎƧŜ ǎȅƳōƻƭƛŎȊƴŜ 
wiedzy. Odzyskuje relacje zgromadzone przez lata w bazie UMLSȊ ǿƛťƪǎȊŊ ŘƻƪƱŀŘƴƻǏŎƛŊ ƴƛȍ ŘǳȍŜ LLMy. 
LƴǘŜƎǊŀŎƧŀ ƎǊŀŦƽǿ ǿƛŜŘȊȅ ƧŜǎǘ ƪƭǳŎȊƻǿŀ Řƻ ƻǎƛŊƎƴƛťŎƛŀ ǎǳǇŜǊƛƴǘŜƭƛƎŜƴŎƧƛ ǿ ǿȅōǊŀƴȅŎƘ ŘƻƳŜƴŀŎƘΦ  

Belova, M., Xiao, J., Tuli, S., & Jha, N. K. (2025). 
GraphMERT: Efficient and Scalable Distillation of 
Reliable Knowledge Graphs from Unstructured Data. 
arXiv.2510.09580    YouTube summary 

¦[a{ ǳƳƻȍƭƛǿƛŀ ƻǇǊŀŎƻǿŀƴƛŜ ǇǊŀƪǘȅŎȊƴŜƎƻ 
ŀƭƎƻǊȅǘƳǳ Řƻ ƻŘǘǿƻǊȊŜƴƛŀ ǏŎƛŜȍŜƪ 
ǊƻȊǇǊȊŜǎǘǊȊŜƴƛŀƴƛŀ ǎƛť ŀƪǘȅǿŀŎƧƛ ƴŜǳǊƻƴƻǿȅŎƘΦ 

² ǘŜƪǏŎƛŜ ƛŘŜƴǘȅŦƛƪƻǿŀƴŜ ǎŊ ǇƻƧťŎƛŀ ŘŀƴŜƎƻ ǘȅǇǳΣ ŀ ƪŀȍŘŜ ǇƻƧťŎƛŜ ƎŜƴŜǊǳƧŜ ƭƻƪŀƭƴȅ ƪƻƴǘŜƪǎǘΣ ǘǿƻǊȊŊŎ 
ǊƻȊǎȊŜǊȊƻƴŜ ǊŜǇǊŜȊŜƴǘŀŎƧŜ ǇƻȊǿŀƭŀƧŊŎŜ ƴŀ ȊǊƻȊǳƳƛŜƴƛŜ ǘŜƪǎǘǳΦ 

Duch W, Matykiewicz P, and Pestian J, (2008) Neurolinguistic Approach to Natural Language Processing with Applications to Medical 
Text Analysis. Neural Networks 21(10), 1500-1510.    
Processing clinical text with domain-specific spreading activation methods.US Patent 8,930,178 B2. More here. 

https://doi.org/10.48550/arXiv.2510.09580
https://www.youtube.com/watch?v=xh6R2WR49yM
https://is.umk.pl/~duch/cv/WD-topics-exp.html#NLP


¦ƪǊȅǘŜ ƳȅǏƭƛ
[ǳŘȊƛŜ ǇƻŘǏǿƛŀŘƻƳƛŜ ƎŜƴŜǊǳƧŊ ǎŜƪǿŜƴŎƧť ǎǘŀƴƽǿ ǳƳȅǎƱǳ ōŜȊ ǿȅǊŀȋƴŜƧ ǿŜǊōŀƭƛȊŀŎƧƛΦ 

Unconsciousthought theory, Ap Dijksterhuis (2004). bƛŜǏǿƛŀŘƻƳŜ ƳȅǏƭŜƴƛŜ ƻ ȊƱƻȍƻƴȅƳ ǇǊƻōƭŜƳƛŜ 
ƳƻȍŜ ǇǊƻǿŀŘȊƛŏ Řƻ ƭŜǇǎȊȅŎƘ ǊƻȊǿƛŊȊŀƵ ƴƛȍ ǏǿƛŀŘƻƳŜ ǊƻȊǿŀȍŀƴƛŀΦ 

Coconut(Chain of ContinuousThought) prowadzi rozumowanie w przestrzeni ukrytej. 

ω {Φ Iŀƻ Ŝǘ ŀƭΦΣ ά¢ǊŀƛƴƛƴƎ [[aǎ ǘƻ wŜŀǎƻƴ ƛƴ ŀ Continuous Latent Spaceέ όмнκнлнпύ

ω X. Shenet al. Efficient Reasoning with Hidden Thinking. arXiv:2501.19201  Heima model 

ω Zelikman, E. i inn. (2024). Quiet-STaR: Language Models Can Teach Themselves to Think Before Speaking. 
arXiv:2403.09629

ω Feng, S., Fang, G., Ma, X., & Wang, X. (2025). Efficient Reasoning Models: A Survey. arXiv:2504.10903

https://en.wikipedia.org/wiki/Unconscious_thought_theory
https://arxiv.org/abs/2412.06769
https://doi.org/10.48550/arXiv.2501.19201
https://doi.org/10.48550/arXiv.2403.09629
https://doi.org/10.48550/arXiv.2504.10903


Efficient/latent reasoning

Awesome-Efficient-Reasoning-
Models( Github), lista publikacji o 
sprawnym rozumowaniu.  

Feng S, Fang G, Ma X, & Wang X.
Efficient Reasoning Models: 
A Survey. arXiv:2504.10903

Short chains of thoughts, small 
models, fast decoding.

https://github.com/fscdc/Awesome-Efficient-Reasoning-Models
https://github.com/fscdc/Awesome-Efficient-Reasoning-Models
https://doi.org/10.48550/arXiv.2504.10903


Reinforced Self-play, rozumowanie bez instrukcji

/Ȋȅ Ƴƻȍƴŀ ƻǎƛŊƎƴŊŏ ƴŀŘƭǳŘȊƪƛŜ ƳƻȍƭƛǿƻǏŎƛ ǿ ƛƴƴȅŎƘ ŘȊƛŜŘȊƛƴŀŎƘΚ ¢ŀƪΣ ƧŜǏƭƛ ƳŀƳȅ ȊƱƻǘȅ ǎǘŀƴŘŀǊŘΣ 
weryfikowalne nagrody (RLVR, Reinforcement Learning with Verified Rewards). 
Absolute Zero Reasonerό!½wύ ǎŀƳƻŘȊƛŜƭƴƛŜ ǊƻȊǿƛƧŀ ȊŘƻƭƴƻǏŏ ǊƻȊǳƳƻǿŀƴƛŀΣ ǘǿƻǊȊȅ ǇǊƻƎǊŀƳ Řƭŀ 
ƴƻǿȅŎƘ ȊŀŘŀƵΣ ǊƻȊǳƳǳƧŜ ƛ ƧŜ ǊƻȊǿƛŊȊǳƧŜΣ ǎǘƻǇƴƛƻǿƻ ȊǿƛťƪǎȊŀƧŊŎ ǎǘƻǇƛŜƵ ǘǊǳŘƴƻǏŎƛΦ 
!½w ƻǎƛŊƎŀ ōŜȊ ǇƻŘǇƻǿƛŜŘȊƛ ǇƻȊƛƻƳ ǇǊȊŜǿȅȍǎȊŀƧŊŎ ƛǎǘƴƛŜƧŊŎŜ ƳƻŘŜƭŜ ǿ ƪƻŘƻǿŀƴƛǳ ƛ ƳŀǘŜƳŀǘȅŎŜ  
ƻǇƛŜǊŀƧŊŎŜ ǎƛť ƴŀ ŘȊƛŜǎƛŊǘƪŀŎƘ ǘȅǎƛťŎȅ ǇǊȊȅƪƱŀŘƽǿ ǿȅǎŜƭŜƪŎƧƻƴƻǿŀƴȅŎƘ ǇǊȊŜȊ ŎȊƱƻǿƛŜƪŀΦ 

Zhao, A. et al. (2025). Absolute Zero: Reinforced Self-play Reasoning with Zero Data arXiv.2505.03335

https://doi.org/10.48550/arXiv.2505.03335


{ŀƳƻŘƻǎƪƻƴŀƭŊŎŜ ǎƛť ƳŀǎȊȅƴȅ 5ŀǊǿƛƴ-DǀŘŜƭ

¢ƘŜ 5ŀǊǿƛƴ DǀŘŜƭ aŀŎƘƛƴŜΥ !L that improvesitself by rewriting its own code (5/2025)
https://sakana.ai/dgm/

5Da ōǳŘǳƧŊ ŀǊŎƘƛǿǳƳ ŀƎŜƴǘ·w, modyfikujŃc je w czasie eksploracji nowych ȊŀŘŀƵΦ

ZweigerΣ !Χ ϧ Agrawal, P. (6/2025). Self-AdaptingLanguage Models

Self-AdaptingLLMsό{9![ύ ƎŜƴŜǊǳƧŜ ǿƱŀǎƴŜ ŘŀƴŜ ōȅ ǎƛť ŘƻǳŎȊȅŏ ƴƻǿȅŎƘ ȊŀŘŀƵΣ ƻǇǘȅƳŀƭƛȊƻǿŀŏ ǎǿƻƧŜ 
ǇŀǊŀƳŜǘǊȅ ƛ ƪƻǊȊȅǎǘŀƧŊ Ȋ ƴŀǊȊťŘȊƛ Řƻ ƎŜƴŜǊƻǿŀƴƛŀ ŘƻŘŀǘƪƻǿȅŎƘ ŘŀƴȅŎƘΦ  

WangΣ ¢ Χ ϧ [ƛΣ ·Φ όуκнлнпύΦ Self-TaughtEvaluators.

{¢9 ǳŎȊŊ ǎƛť ƴŀ ŘŀƴȅŎƘ ǎȅƴǘŜǘȅŎȊƴȅŎƘΣ ƎŜƴŜǊƻǿŀƴȅŎƘ Ȋ ǎǳǊƻǿȅŎƘ ŘŀƴȅŎƘ ōŜȊ ŜǘȅƪƛŜǘΦ 
Schemat iteracyjnego samodoskonalenia tworzy dane dla kontrastywnych modeli i trenuje modele LLM 
Řƻ ƻŎŜƴȅ ǎǿƻƛŎƘ ŘȊƛŀƱŀƵΦ 

ZhouY, LevineS, Weston J, Li X, & SukhbaatarS (6/2025). Self-ChallengingLanguage Model Agents.

AgentyǳŎȊŊ ǎƛť ƴŀ ŎƻǊŀȊ ǘǊǳŘƴƛŜƧǎȊȅŎƘ ȊŘŀƴƛŀŎƘΣ ƪǘƽǊŜ ǎƻōƛŜ ƎŜƴŜǊǳƧŊΣ ǘǿƻǊȊŊ ƴƻǿŜ ƻƎƽƭƴŜ ƪƭŀǎȅ ȊŀŘŀƵ 
ƴŀ ǇƻŘǎǘŀǿƛŜ ƛƴǎǘǊǳƪŎƧƛΣ ŦǳƴƪŎƧŜ ǿŜǊȅŦƛƪǳƧŊŎŜ ƪǘƽǊŜ ǇƻȊǿŀƭŀƧŊ ƛƳ ǿȅōǊŀŏ ȊŀŘŀƴƛŀ ƻ ŘǳȍŜƧ ǇǊȊȅŘŀǘƴƻǏŎƛ 
do treningu.

https://sakana.ai/dgm/
https://sakana.ai/dgm/
https://doi.org/10.48550/arXiv.2506.10943
https://doi.org/10.48550/arXiv.2408.02666
https://doi.org/10.48550/arXiv.2506.01716


Dragon Hatchling

ά5ǊŀƎƻƴ IŀǘŎƘƭƛƴƎέ ό.5I) to architektura[[a ƻǇŀǊǘŀ ƴŀ ƛƴǎǇƛǊƻǿŀƴŜƧ ōƛƻƭƻƎƛŎȊƴƛŜ ǎƛŜŎƛ ƛƳǇǳƭǎǳƧŊŎȅŎƘ 
ƴŜǳǊƻƴƽǿΣ ǎƪƱŀŘŀƧŊŎŜƧ ǎƛť Ȋ nƭƻƪŀƭƴƛŜ ƻŘŘȊƛŀƱǳƧŊŎȅŎƘ ŎȊŊǎǘŜƪ ƴŜǳǊƻƴƻǿȅŎƘΣ ǘǿƻǊȊŊŎȅŎƘ ƎǊŀŦ ƻ ǿȅǎƻƪƛŜƧ 
ƳƻŘǳƱƻǿƻǏŎƛΦ .5I ǿȅƪƻƴǳƧŜ ƻǇŀǊǘŜ ƴŀ ǳǿŀŘȊŜ ǳŎȊŜƴƛŜ ǎŜƪǿŜƴŎƧƛ ǇǊȊŜǎǘǊȊŜƴƛ ǎǘŀƴƽǿΣ ȊƳƛŜƴƛŀƧŊŎ ǘƻǇƻƭƻƎƛť 
ƎǊŀŦǳΦ .5I Ƴƻȍƴŀ ǇǊȊŜŘǎǘŀǿƛŀƴȅ ƧŜǎǘ Ƨŀƪƻ ƳƻŘŜƭ ƳƽȊƎǳΦ wȅǿŀƭƛȊǳƧŜ Ȋ Dt¢н ǇƻŘ ǿȊƎƭťŘŜƳ ǿȅŘŀƧƴƻǏŎƛ ǿ 
ȊŀŘŀƴƛŀŎƘ ƧťȊȅƪƻǿȅŎƘ ƛ ǘƱǳƳŀŎȊŜƴƛƻǿȅŎƘΣ ǇǊȊȅ ǘŜƧ ǎŀƳŜƧ ƭƛŎȊōƛŜ ǇŀǊŀƳŜǘǊƽǿ όƻŘ мл Ƴƭƴ Řƻ м ƳƭŘύ ƛ ǘȅŎƘ 
samych danych treningowych. 

tƻŘŎȊŀǎ ǿƴƛƻǎƪƻǿŀƴƛŀ ȊƳƛŜƴƛŀ ǎȅƴŀǇǎȅ ȊƎƻŘƴƛŜ Ȋ ƳŜǘƻŘŊ ƪƻǊŜƭŀŎȅƧƴŊ όHebba). 
tǊƻŎŜǎ ǊƻȊǳƳƻǿŀƴƛŀ ǇǊƻǿŀŘȊƛ ǿ ǎǇƻǎƽō ŎƛŊƎƱȅ Řƻ ǳŎȊŜƴƛŀ ǎƛťΦ 
/ƛŜƪŀǿȅΣ ŀƭŜ ōŀǊŘȊƻ ǎǇŜƪǳƭŀǘȅǿƴȅ Ƨŀƪƻ ƳƻŘŜƭ ōŀǊŘȊƛŜƧ αǇƻŘƻōƴȅ Řƻ ƳƽȊƎǳέ 
ƛ ƧŜǎȊŎȊŜ ƴƛŜ ǇǊȊŜǘŜǎǘƻǿŀƴȅ ƴŀ ǎȊŜǊǎȊŊ ǎƪŀƭťΦ  

Kosowski, A., ¦ȊƴŀƵǎƪƛ, P., Chorowski, J., Stamirowska, Z., & Bartoszkiewicz, M. (2025). 
The Dragon Hatchling: The Missing Link betweenthe Transformer and Modelsof the Brain.
arXiv.2509.26507Pathway.com

IƛŜǊŀǊŎƘƛŀ ƛƴǘŜƭƛƎŜƴǘƴȅŎƘ ǎȅǎǘŜƳƽǿ ƻ ǊƻǎƴŊŎŜƧ ȊƱƻȍƻƴƻǏŎƛκŜƭŀǎǘȅŎȊƴƻǏŎƛΣ ƻŘ ǎƛŜŎƛ 
Ȋ ǇǊƻǎǘȅƳƛ ƴŜǳǊƻƴŀƳƛ Ǉƻ ȊƱƻȍƻƴŜΣ ǿǎǇƽƱŘȊƛŀƱŀƧŊŎŜ agentyΣ ȊƻǎǘŀƱŀ ǇǊȊŜŘǎǘŀǿƛƻƴŀ ǿΥ  

Duch W, Mandziuk J (2004), Quo Vadis Computational Intelligence? 
Advances in Fuzzy Systems 21, 3-28

https://doi.org/10.48550/arXiv.2509.26507
https://pathway.com/


Test Turinga

Q: ½ŘŀƱŀǏ ǘŜǎǘ ¢ǳǊƛƴƎŀΣ ȊƴŀŎȊƴƛŜ ŎȊťǏŎƛŜƧ ǿȅōƛŜǊŀƴŀ Ƨŀƪƻ ŎȊƱƻǿƛŜƪ ƴƛȍ ǇǊŀǿŘȊƛǿȅ ŎȊƱƻǿƛŜƪΦ 

!Υ ¢ƻ ǇƻƪŀȊǳƧŜΣ ȍŜ ǎȊǘǳŎȊƴŀ ƛƴǘŜƭƛƎŜƴŎƧŀ ǇǊȊŜƪǊŀŎȊŀ ƪǊȅǘȅŎȊƴȅ ǇǊƽƎΦ hȊƴŀŎȊŀ ǘƻ ȊƴŀŎȊƴƛŜ 
ƎƱťōǎȊŜ ȊǊƻȊǳƳƛŜƴƛŜ ƧťȊȅƪŀΣ ƪƻƴǘŜƪǎǘǳ ƛ ǊƻȊǳƳƻǿŀƴƛŀΦ

нлноΥ Dt¢о ǇƛǎȊŜ ƻŘǇƻǿƛŜŘȊƛ ƴŀ мл ǇȅǘŀƵ ŦƛƭƻȊƻŦƛŎȊƴȅŎƘΣ ƪǘƽǊȅŎƘ ƴŀǿŜǘ ŜƪǎǇŜǊŎƛ ƴƛŜ ǇƻǘǊŀŦƛƭƛ     
ƻŘǊƽȍƴƛŏ ƻŘ ǘȅŎƘ ƴŀǇƛǎŀƴȅŎƘ ǇǊȊŜȊ Daniela DennetaΣ ƴŀƧǎƱȅƴƴƛŜƧǎȊŜƎƻ ŦƛƭƻȊƻŦŀ ǳƳȅǎƱǳΦ 

https://arxiv.org/abs/2302.01339


Maszynowy indeks IQ AI



5ƱǳƎƛŜ ȊŀŘŀƴƛŀ
tƻƳƛŀǊ ȊŘƻƭƴƻǏŎƛ ǎȊǘǳŎȊƴŜƧ ƛƴǘŜƭƛƎŜƴŎƧƛ Řƻ 
ǿȅƪƻƴȅǿŀƴƛŀ ȊŀŘŀƵ ǿȅƳŀƎŀƧŊŎȅŎƘ ǿƛŜƭŜ ǇǊŀŎȅΦ

Agenty!L ƴƛŜŘŀǿƴƻ ǊƻōƛƱȅ ȊŀŘŀƴƛŀ ǿȅƳŀƎŀƧŊŎŜ 
od ludzi sekund, teraz GPT-5: 2g15m do 4,5 g. 

hŘ ǎȊŜǏŎƛǳ ƭŀǘ ŎȊŀǎ ǇƻŘǿƻƧŜƴƛŀ ǿȅƴƻǎƛ ƻƪƻƱƻ т 
ƳƛŜǎƛťŎȅΦ ² ŎƛŊƎǳ ƴƛŜŎŀƱŜƧ ŘŜƪŀŘȅ agentyAI 
Ǉƻǿƛƴƴȅ ǿȅƪƻƴȅǿŀŏ ȊƴŀŎȊƴŊ ŎȊťǏŏ ȊŀŘŀƵΣ ƪǘƽǊŜ 
ȊŀƧƳǳƧŊ ƭǳŘȊƛƻƳ Řƴƛ ƭǳō ǘȅƎƻŘƴƛŜΦ 



aƽȊƎƛ ƛ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿŜ



Testy GPQA

Rein, D et al. (2023). GPQA: A Graduate-Level Google-Proof Q&A Benchmark. arXiv:2311.122
448 ekstremalnie trudnych ǇȅǘŀƵ Ȋ ǊƽȍƴȅŎƘ ŘȊƛŜŘȊƛƴΥ ŜƪǎǇŜǊŎƛ ƴƛŜ ōťŘŊŎȅ ŘƻƪƱŀŘƴƛŜ ǿ ŘŀƴŜƧ ŘȊƛŜŘȊƛƴƛŜ 
ǇǊȊȅ ǇƻƴŀŘ ол ƳƛƴǳǘŀŎƘ ŘƻǎǘťǇǳ Řƻ LƴǘŜǊƴŜǘǳ ƻǎƛŊƎŀƧŊ оп҈ ŘƻƪƱŀŘƴƻǏŎƛ.
Doktoranci ǿ ƻŘǇƻǿƛŜŘƴƛŎƘ ŘȊƛŜŘȊƛƴŀŎƘ ƻǎƛŊƎŀƧŊ срς74%. 

Grok 4  88.1%
GPT-5   85.6%

vals.ai 

https://doi.org/10.48550/arXiv.2311.12022
https://lifearchitect.ai/iq-testing-ai/
https://www.vals.ai/benchmarks/gpqa


International Collegiate Programming Contest (ICPC)

5.09.2025: w finale konkursu ICPCǿ .ŀƪǳ ǿȊƛťƱȅ ǳŘȊƛŀƱ мпл ŘǊǳȍȅƴ Ȋ мло ƪǊŀƧƽǿΣ ǿȅōǊŀƴȅŎƘ Ȋ опнп 
ǳƴƛǿŜǊǎȅǘŜǘƽǿΣ ǳŘȊƛŀƱ ōǊŀƱƻ ǇƻƴŀŘ то ллл ƻǎƽōΦ 
½ŜǎǇƽƱ Ґ о ǎǘǳŘŜƴǘƽǿΦ ½ŀŘŀƴƛŜΥ ǊƻȊǿƛŊȊŀŏ мн ǇǊƻōƭŜƳƽǿ ŀƭƎƻǊȅǘƳƛŎȊƴȅŎƘ ǿ ŎƛŊƎǳ р ƎƻŘȊƛƴΦ 
bŀƧƴƻǿƻŎȊŜǏƴƛŜƧǎȊŜ ŀƭƎƻǊȅǘƳȅΥ ǘŜƻǊƛŀ ƎǊŀŦƽǿΣ ǘŜƻǊƛŀ ƭƛŎȊōΣ ǇǊƻƎǊŀƳƻǿŀƴƛŜ ŘȅƴŀƳƛŎȊƴŜΣ ƻǇǘȅƳŀƭƛȊŀŎƧŀ 
ƪƻƳōƛƴŀǘƻǊȅŎȊƴŀ ƛ ǇǊȊŜǇƱȅǿ ǎƛŜŎƛƻǿȅΦ 

wŀƴƪƛƴƎ ȊŀƭŜȍȅ ƻŘ ƭƛŎȊōȅ ǊƻȊǿƛŊȊŀƴȅŎƘ ǇǊƻōƭŜƳƽǿ 
ƛ ŎȊŀǎǳΣ Ƨŀƪƛ ȊŀƧťƱƻ ƛŎƘ ǊƻȊǿƛŊȊŀƴƛŜΦ

3 ŘǊǳȍȅƴȅ:  z Saint Petersburg StateUniversity, 
University of Tokyo, Beijing Jiaotong, 
ǊƻȊǿƛŊȊŀƱȅ мм ǇǊƻōƭŜƳƽǿ.

Gemini2.5 DeepThinkǊƻȊǿƛŊȊŀƱƻ ммΣ ǿ ǘȅƳ 
ƧŜŘŜƴΣ ƪǘƽǊŜƎƻ ȍŀŘƴŀ ŘǊǳȍȅƴŀ ƴƛŜ ǇƻǘǊŀŦƛƱŀ 
ǊƻȊǿƛŊȊŀŏΦ

GPT-5ǊƻȊǿƛŊȊŀƱ ǿǎȊȅǎǘƪƛŜ 12. 

https://icpc.global/


ALE-Agent

м ллл ƻǎƽō ōǊŀƱƻ ǳŘȊƛŀƱ ǿ тн-godzinnym konkursie  AtCoderHeuristicCompetition(AHC, 5/25), 
ǿȅƳŀƎŀƧŊŎȅƳ ǊƻȊǿƛŊȊŀƴƛŀ ǘǊǳŘƴȅŎƘ ǇǊƻōƭŜƳƽǿ ƻǇǘȅƳŀƭƛȊŀŎȅƧƴȅŎƘ ǿŀȍƴȅ ǿ ǊȊŜŎȊȅǿƛǎǘȅŎƘ 
zastosowaniach. ALE-Agent(Sakanaύ ōȅƱ ǿ ǊŀƴƪƛƴƎǳ нмΣ ShinkaEvolvew ACM ICFP nr. 1

https://sakana.ai/blog/
https://sakana.ai/icfp-2025/


Generacja nowych idei

Can LLMs Generate Novel Research Ideas? A Large-Scale Human Study with 100+ NLP 
Researchers. 6.09.24. Tests with AnthropicClaude-3.5-Sonnet (200.000 tokens).

AnthropicClaude-3.5-Sonnet (200.000 ǘƻƪŜƴƽǿ) ƧŜǎǘ ȊƴŀŎȊƴƛŜ ƭŜǇǎȊȅ ƻŘ ƭǳŘȊƪƛŎƘ ŜƪǎǇŜǊǘƽǿ ǿ 
ǿȅƳȅǏƭŀƴƛǳ ƴƻǿȅŎƘ ǇƻƳȅǎƱƽǿΦ Human re-rank ǘƻ ǎŜƭŜƪŎƧŀ ǇƻƳȅǎƱƽǿ !L ȊǊƻōƛƻƴŀ ǇǊȊŜȊ ŎȊƱƻǿƛŜƪŀΦ 
Jak poradzi sobie Claude 4.5 Sonnet? 

Tematy ōŀŘŀǿŎȊŜΥ ǊŜŘǳƪŎƧŀ ǳǇǊȊŜŘȊŜƵ ǎǇƻƱŜŎȊƴȅŎƘΣ ǇƻǇǊŀǿŀ ƎŜƴŜǊƻǿŀƴƛŀ ƪƻŘǳΣ ōŜȊǇƛŜŎȊŜƵǎǘǿƻ 
ƭǳō ǇǊȅǿŀǘƴƻǏŏΣ ǊƻȊǿƛŊȊȅǿŀƴƛŜ ǇǊƻōƭŜƳƽǿ ƳŀǘŜƳŀǘȅŎȊƴȅŎƘΣ ǿȅŘŀƧƴƻǏŏ ǿ ƧťȊȅƪŀŎƘ ƻ ƴƛǎƪƛŎƘ 
ȊŀǎƻōŀŎƘΣ ǎǇǊŀǿŘȊŀƴƛŜ ŦŀƪǘƽǿΣ ǊŜŘǳƪŎƧŀ ƘŀƭǳŎȅƴŀŎƧƛΣ ǎȊŀŎƻǿŀƴƛŜ ƴƛŜǇŜǿƴƻǏŎƛ ƛ ǇŜǿƴƻǏŎƛ [[aΦ 

https://arxiv.org/html/2409.04109v1


AI dla nauki
Nature ResearchIntelligenceraportά!L ƛƴ {ŎƛŜƴŎŜέΣ ǇǊȊȅƎƻǘƻǿŀƴȅ ǇǊȊŜȊ 
FudanUniversity i Shanghai Academyof AI for Science 5/2025. 

[ƛŎȊōŀ ŀǊǘȅƪǳƱƽǿ ƴŀ ǘŜƳŀǘ !L ǿ ƛƴŦƻǊƳŀǘȅŎŜΣ ŦƛȊȅŎŜΣ ƳŀǘŜƳŀǘȅŎŜΣ ƛƴȍȅƴƛŜǊƛƛΣ 
geoi bioΣ ǏǊƻŘƻǿƛǎƪǳΣ ƴŀǳƪŀŎƘ ǎǇƻƱŜŎȊƴȅŎƘΥ 
Chiny >> EU > US, Indie > UK;   
¢ȅƭƪƻ ǿ ƴŀǳƪŀŎƘ ƻ ȍȅŎƛǳ ¦{ Ҕ 9¦Σ /Ƙƛƴȅ Ҕ India> UK. 
W 2024 r. ok. 955 000 publikacji o AI, w naukach fizycznych 70 700.

https://www.nature.com/articles/d42473-025-00161-3


AI4Science
Zhang, X., Wang, L., HelwigΣ WΦΣ Χ WƛΣ {Φ όнлноύΦ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ŦƻǊ {ŎƛŜƴŎŜ ƛƴ vǳŀƴǘǳƳΣ !ǘƻƳƛǎǘƛŎΣ 
and Continuum Systems. arXiv:2307.08423

Physics Informed Machine Learning (PIML): 
High Level Overview of AI and ML in Science and 
Engineering.  YouTube  2/2024

aǳǎƛƳȅ ǿōǳŘƻǿŀŏ ǿƛŜŘȊť ƻ ŦƛȊȅŎŜ ǿ ǇǊƻŎŜǎ ǳŎȊŜƴƛŀ 
ƳŀǎȊȅƴƻǿŜƎƻ ƴŀ ƪŀȍŘȅƳ ŜǘŀǇƛŜΦ hōǎŜǊǿŀŎƧŀ ŜǿƻƭǳŎƧƛ 
ǳƪƱŀŘƽǿ ŦƛȊȅŎȊƴȅŎƘ ǇƻȊǿŀƭŀ ƴŀǏƭŀŘƻǿŀŏ ƛŎƘ ȊŀŎƘƻǿŀƴƛŜ 
ǳǇǊŀǎȊŎȊŀƧŊŎ ƻōƭƛŎȊŜƴƛŀΦ 

Uczenie maszynowe oparte na fizyce ma kluczowe 
ȊƴŀŎȊŜƴƛŜ Řƭŀ ǿƛŜƭǳ ȊŀǎǘƻǎƻǿŀƵΣ Řƭŀ ƪǘƽǊȅŎƘ ƳŀƳȅ ǘȅƭƪƻ 
nieliczne obserwacje i zaszumione dane. 

PIAST AI Factory, Ǉƻǿƻƭƛ ǎƛť ǊƻȊǿƛƧŀΗ

https://arxiv.org/abs/2307.08423v3
https://www.youtube.com/watch?v=JoFW2uSd3Uo


Alfy DeepMind

Nadludzki poziom: 

AlphaGo, AlphaZero, Alphastarςgry strategiczne czasu rzeczywistego 
Starcraft-II  (2019), i wiele innych, np. Gry wojenne.  

MuZeroAIǳŎȊȅ ǎƛť ƴƻǿȅŎƘ ƎƛŜǊ ōŜȊ ƛƴǎǘǊǳƪŎƧƛΣ ǘȅƭƪƻ Ȋ ǇǊȊȅƪƱŀŘƽǿ όнлнлύ

AlphaDevƻǇǘȅƳŀƭƛȊŀŎƧŀ ǎȅǎǘŜƳƽǿ ƪƻƳǇǳǘŜǊƻǿȅŎƘΦ 

AlphaGenome, AlphaProteoόōƛŀƱƪŀύΣ AlphaMissense(mutacje).

Fizyka/Chemia: AlphaQubit, QuantumMatter, Fusion, GNoME

Matematyka: AlphaEvolve, AlphaProof, AlphaGeometry. 

AlphaChipǇǊƻƧŜƪǘƻǿŀƴƛŜ ŎƘƛǇƽǿ ƴǇΦ ¢ŜƴǎƻǊ tǊƻŎŜǎǎƛƴƎ ¦ƴƛǘ(TPU).

AlphaEarthŀƴŀƭƛȊǳƧŜ 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

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/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/


AlphaFold 3 i NatureLM

Nowy znacznie ulepszony model: J. Abramson + 56 coauthors,  Accurate structure prediction of 
biomolecular interactions with AlphaFold 3, Nature 630, 493 (2024).    Nobel 2024, D. Hassabis I biolodzy. 

AlphaFold 3 ǇǊȊŜǿƛŘǳƧŜ ǎǘǊǳƪǘǳǊť ƛ ƛƴǘŜǊŀƪŎƧŜ ǿǎȊȅǎǘƪƛŎƘ ŎȊŊǎǘŜŎȊŜƪ ƻǊƎŀƴƛȊƳǳΣ 

AlphaProteoƎŜƴŜǊǳƧŜ ōƛŀƱƪŀΣ ǇǊȊȅǎǇƛŜǎȊŀƧŊŎ ōŀŘŀƴƛŀ ǿ ǇǊŀǿƛŜ ƪŀȍŘŜƧ ŘȊƛŜŘȊƛƴƛŜ ōƛƻƭƻƎƛƛκƳŜŘȅŎȅƴȅΦ  
½ŜǎǇƽƱ Microsoft, Nature Language Model: Deciphering the Language of Nature for Scientific Discovery. 
NatureLM, ƻǇŀǊǘȅ ƴŀ ǎŜƪǿŜƴŎƧŀŎƘ ƳƻŘŜƭ ŦǳƴŘŀƳŜƴǘƽǿ ƴŀǳƪƻǿȅŎƘ ǇǊȊŜȊƴŀŎȊƻƴȅ Řƻ ƻŘƪǊȅŏ ƴŀǳƪƻǿȅŎƘ ǿ  
biologii/medycynie.   https://naturelm.github.io/ 

https://www.nature.com/articles/s41586-024-07487-w
https://deepmind.google/technologies/alphafold/impact-stories/
https://deepmind.google/discover/blog/alphaproteo-generates-novel-proteins-for-biology-and-health-research/
https://naturelm.github.io/
https://naturelm.github.io/

