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AI w okamgnieniu

1. tƻŘǎǘŀǿȅ ƛ ƻǎƛŊƎƴƛťŎƛŀΥ ƴŀŘƭǳŘȊƪŀ ƛƴǘŜƭƛƎŜƴŎƧŀ w wielu zastosowaniach. 

2. DŜƴŜǊŀǘȅǿƴŜ !LΥ ƪǊŜŀǘȅǿƴƻǏŏΦ 

3. LLM: ǘǊŀƴǎŦƻǊƳŀǘƻǊȅΣ ƳƻŘŜƭŜ ŦǳƴŘŀŎȅƧƴŜΣ ƧťȊȅƪκƻōǊŀȊȅΦ 

4. SOTA: ƴŀǊȊťŘȊƛŀ Řƭŀ ƻƎƽƭƴŜƧ ǎȊǘǳŎȊƴŜƧ ƛƴǘŜƭƛƎŜƴŎƧƛ ό!DLύΦ

5. LMM, wielkie modele multimodalne. 

6. YƱƻǇƻǘȅ Ȋ !LΦ  

7. Perspektywy.  

ChatGPT< AI. 

²ƛŘȊƛƳȅ ǘȅƭƪƻ ǿƛŜǊȊŎƘƻƱŜƪ ƎƽǊȅ ƭƻŘƻǿŜƧ ΦΦΦ

²ƛŀŘƻƳƻǏŎƛ ƻ !L ƴŀ ƳƻƛƳ Flipboard. 

нр ƭŀǘ ǘŜƳǳΥ ǎǘǿƻǊȊȅƭƛǏƳȅ Ghostminer(Fujitsu FQS PL), FinTech.

CoǘȅŘȊƛŜƵ ponad100publikacjiw repozytorium arxivcs.AI

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


!L ƻ ƴŀŘƭǳŘȊƪƛŎƘ ƳƻȍƭƛǿƻǏŎƛŀŎƘΚ
1. !L ǘƻ αǎǘƻŎƘŀǎǘȅŎȊƴŀ ǇŀǇǳƎŀέΣ ǇǊȊŜǿƛŘǳƧŜ ǎƱƻǿŀΣ ŀƭŜ ƴƛŜ ǿȅƪŀȊǳƧŜ 
ȍŀŘƴŜƎƻ ȊǊƻȊǳƳƛŜƴƛŀΣ ŎƛŊƎƭŜ ƪƻƴŦŀōǳƭǳƧŜΦ

2. !L ǘƻ ƴƻǿŀ ŦƻǊƳŀ ƛƴǘŜƭƛƎŜƴŎƧƛΣ ƪǘƽǊŀ ŘƻǇǊƻǿŀŘȊƛ Řƻ ǊŀŘȅƪŀƭƴȅŎƘ 
ȊƳƛŀƴΣ ŀ ƳƻȍŜ ƴŀǿŜǘ ŎŀƱƪƻǿƛŎƛŜ ȊŀǎǘŊǇƛ ƭǳŘȊƛΚ



tƻǘťƎŀ ƛƳƛǘŀŎƧƛ ƧŜǎǘ ǿƛŜƭƪŀΗ



AI: definicja informatyka

/ƻ ƱŊŎȊȅ ǘŜ ǿǎȊȅǎǘƪƛŜ ŀǇƭƛƪŀŎƧŜ !LΚ 

!L ǘƻ ƎŀƱŊȋ ƛƴŦƻǊƳŀǘȅƪƛ ȊŀƧƳǳƧŊŎŀ ǎƛť ǊƻȊǿƛŊȊȅǿŀƴƛŜƳ 

ǇǊƻōƭŜƳƽǿΣ Řƭŀ ƪǘƽǊȅŎƘ ƴƛŜ ƛǎǘƴƛŜƧŊ ǎƪǳǘŜŎȊƴŜ ŀƭƎƻǊȅǘƳȅ.

!ƭōƻ ŀƭƎƻǊȅǘƳȅ ǎŊ ǘŀƪ ȊƱƻȍƻƴŜΣ ȍŜ ōťŘŊ ŘȊƛŀƱŀŏ ǿƛŜŎȊƴƛŜΣ 

ŀƭōƻ ƴƛŜ ǿƛŜƳȅΣ Ƨŀƪ ǎŦƻǊƳǳƱƻǿŀŏ ǇǊƻōƭŜƳΣ ǇǊƽōǳƧŊŎ 

ȊǊƻȊǳƳƛŜŏ ƻōǊŀȊȅΣ ƭƛǘŜǊŀǘǳǊť ƭǳō ǎǘŀƴȅ ƳƽȊƎǳΦ 

Yƭŀǎȅ ǇǊƻōƭŜƳƽǿ ȊƱƻȍƻƴƻǏŎƛ ƻōƭƛŎȊŜƴƛƻǿŜƧΦ 

² ǇǊȊŜŎƛǿƛŜƵǎǘǿƛŜ Řƻ ǎǘŀǊǎȊȅŎƘ ǘŜŎƘƴƻƭƻƎƛƛ !LΣ 

[[aκ[aa ƳƻȍŜΥ ǘǿƻǊȊȅŏ ƴƻǿŜ ǇƻƳȅǎƱȅΣ ǎȊȅōƪƻ ǎƛť 

ǳŎȊȅŏΣ ƳŀƴƛǇǳƭƻǿŀŏ ƴŀƳƛΣ ǎŀƳƻŘȊƛŜƭƴƛŜ ǇƻŘŜƧƳƻǿŀŏ 

ŘŜŎȅȊƧŜΣ ǳŎȊȅŏ ǎƛť ƴƻǿȅŎƘ ȊƱƻȍƻƴȅŎƘ ǳƳƛŜƧťǘƴƻǏŎƛ 

ǇƻǇǊȊŜȊ ƻōǎŜǊǿŀŎƧťΣ ǊƻȊǳƳƛŜŏ ŘȊƛŀƱŀƴƛŀΣ ŀ ƴŀǿŜǘ 

ǊƻȊǳƳƛŜŏ ƘǳƳƻǊ ΦΦΦ



Megalomania

CƛƭƻȊƻŦƻǿƛŜ ǿ мфтнΣ мффн ƛ нлннΥ !L ƴƛƎŘȅ ƴŀƳ ƴƛŜ ŘƻǊƽǿƴŀΗ 
¢ƻ ǘȅƭƪƻ ƭǳŘȊƪŀ ƳŜƎŀƭƻƳŀƴƛŀΗ /ƘŎŜƳȅ ǘƻ ǳǎƱȅǎȊŜŏΣ ŀƭŜ ǊȊŜŎȊȅǿƛǎǘƻǏŏ ƧŜǎǘ ƛƴƴŀΦ



aƽȊƎ Ґ ǿƛŜƭƪŀ ǎƛŜŏ ƴŜǳǊƻƴƻǿŀ 

100 mld (1011ύ ƴŜǳǊƻƴƽǿΤ 
ǇƻƴŀŘ млл ōƛƭƛƻƴƽǿ όмл14) 
ǇƻƱŊŎȊŜƵ ǎȅƴŀǇǘȅŎȊƴȅŎƘΦ 

ChatGPT, LLM: 

1 bln (1012ύ ǇŀǊŀƳŜǘǊƽǿ 
~synapsΦ ²ƪǊƽǘŎŜ ōťŘȊƛŜ 
млл ōƛƭƛƻƴƽǿ όмл14). 

tƻƳȅǏƭƳȅ ƻ ǎƻōƛŜ Ƨŀƪ ƻ 
wielkiej sieci neuronowej. 
/ƻ Řƻ ƴƛŜƧ ǿǇǳǏŎƛƳȅΚ 
/ƘǊƻƵƳȅ ǎǿƻƧŜ ƳƽȊƎƛΗ

GIGO = Garbage In 
Garbage Out! 



aƽȊƎ ÚǿƛŜƭƪŀ ǎƛŜŏ ƴŜǳǊƻƴƻǿŀ 

aƽȊƎ ȊŀǿƛŜǊŀ ǿƛŜƭŜ ǿȅǎǇŜŎƧŀƭƛȊƻǿŀƴȅŎƘ ǎǘǊǳƪǘǳǊΣ ŘȊƛŀƱŀƧŊ ōŜȊ ǿȅǎƛƱƪǳΥ 
ƘƻƳŜƻǎǘŀȊŀΣ ǇŜǊŎŜǇŎƧŀΣ ǊǳŎƘΣ ǊŜŀƪŎƧŜ ŜƳƻŎƧƻƴŀƭƴŜΣ ǇŀƳƛťŏΣ ǎƪƻƧŀǊȊŜƴƛŀΦ 

¢ǊǳŘƴƛŜƧΥ ƳƻŘŜƭ ǏǿƛŀǘŀΣ ƳȅǏƭŜƴƛŜ ŀƴŀƭƛǘȅŎȊƴŜΣ ǊŜŦƭŜƪǎƧŀΣ ƪǊȅǘȅŎȊƴŀ ŀƴŀƭƛȊŀΦ 
tƻŎȊŊǘƪƻǿƻ ǇǊƽōƻǿŀƴƻ ȊōǳŘƻǿŀŏ !L ǘȅƭƪƻ ǿ ƻǇŀǊŎƛǳ ƻ ǿƛŜŘȊť ǎȅƳōƻƭƛŎȊƴŊΦ

¢ŜǊŀȊΥ ŘǳȍŜ ƳƻŘŜƭŜ ƧťȊȅƪƻǿŜ ό[[aύΥ ǿƛŜƭƪƛŜ ǎƛŜŎƛ ŘȊƛŀƱŀƧŊ ǎƪƻƧŀǊȊŜƴƛƻǿƻΦ 



/Ȋȅ ƧŜǎǘŜǏƳȅ ōƭƛǎƪƻ hǎƻōƭƛǿƻǏŎƛΚ

Co nadchodzi: 

ωNadludzka AGI.  

ωAutonomiczna SI.  

ω Inteligentne roboty.

ω|ǿƛŀŘƻƳŜ ŀǿŀǘŀǊȅΦ  

ω Ludzka augmentacja.

/Ȋȅ ƧŜǎǘŜǏƳȅ ƴŀ ǇǊƻƎǳ 
przyjemnego snu, 
czy koszmaru?

YŀȍŘŀ ƴƻǿŀ ǊŜǿƻƭǳŎƧŀ ǘŜŎƘƴƻƭƻƎƛŎȊƴŀ 
ƴŀŘŎƘƻŘȊƛ ǎȊȅōŎƛŜƧ ƴƛȍ ǇƻǇǊȊŜŘƴƛŀΦ

hǎƻōƭƛǿƻǏŏ Ґ ǎǳǇŜǊƛƴǘŜƭƛƎŜƴŎƧŀΣ  
ǿȅƪƱŀŘƴƛŎȊŜ ǘŜƳǇƻ ǊƻȊǿƻƧǳ ǘŜŎƘƴƻƭƻƎƛƛΦ



hǎƛŊƎƴƛťŎƛŀ !L



!L Ƨǳȍ ƴŀǎ ǿȅǇǊȊŜŘȊŀ

Rozumowanie: 1997ςszachy, DeepBlue wygrywa w 
szachy; 2016 ςAlphaGowygrywa w Go;

Percepcja: rozpoznawanietwarzy,ƻōǊŀȊƽǿΣcech
ƻǎƻōƻǿƻǏŎƛΣ ǇǊŜŦŜǊŜƴŎƧƛ όǎŜƪǎΣ ǊŜƭƛƎƛŀΣ Ǉƻƭƛǘȅƪŀύ Χ 

Strategia i sterowanie: 2017ςOpenAIwygrywa w 
Pokera i Dota 2; 2019-{ǘŀǊŎǊŀŦǘ LLΣ ōǊȅŘȍΚ /ƻ ȊƻǎǘŀƱƻΚ

Naukowe: 2020-!ƭǇƘŀCƻƭŘ н ȊǿƛƧŀ ǎŜǘƪƛ Ƴƛƭƛƻƴƽǿ 
ōƛŀƱŜƪΣ !L ǿǎǇƻƳŀƎŀ ƭƛŎȊƴŜ ƻŘƪǊȅŎƛŀ ƴŀǳƪƻǿŜΦ 

RobotykaΥ нлнл ŦƛƪƻƱƪƛ ƛ parcourBoston Dynamics, 
roboty Tesla, autonomiczne pojazdy na drogach.

YǊŜŀǘȅǿƴƻǏŏƛ ǿȅƻōǊŀȋƴƛŀΥ !L±! ƪƻƳǇƻƴǳƧŜ ƳǳȊȅƪťΣ 
5![[ϊ9 о, Midjourneyƛ ǘǿƻǊȊŜƴƛŜ ƻōǊŀȊƽǿκǇǊƻƧŜƪǘƽǿΦ

WťȊȅƪ: 2011ςIBM Watson wygrywa w Jeopardy(Va
Banque); 2018ςWatson Debaterwygrywa z filozofami, 
2020: BERT odpowiada na pytania z bazy SQuAD.

Cyborgizacja:./LΣ ƻǇǘȅƳŀƭƛȊŀŎƧŀ ƳƽȊƎƽǿΚ ²ƪǊƽǘŎŜΦ

https://aiartists.org/ai-generated-art-tools


Daniel Dennetti GPTchat

Eric Schwitzgebel, David Schwitzgebel, Anna Strasser

Creating a Large Language Model of a Philosopher arXiv:2302.01339

/Ȋȅ ŘǳȍŜ ƳƻŘŜƭŜ ƧťȊȅƪƻǿŜ ƳƻƎŊ ǘǿƻǊȊȅŏ ǘŜƪǎǘȅ ŦƛƭƻȊƻŦƛŎȊƴŜΣ 
ƪǘƽǊŜ ōťŘȊƛŜ ǘǊǳŘƴƻ ƻŘǊƽȍƴƛŏ ƻŘ ǘŜƪǎǘƽǿ ǘǿƻǊȊƻƴȅŎƘ ǇǊȊŜȊ ƭǳŘȊƪƛŎƘ ŦƛƭƻȊƻŦƽǿΚ 

Daniel DennettƴŀǇƛǎŀƱ ŜǎŜƧŜ ƴŀ ǘŜƳŀǘ мл ŦƛƭƻȊƻŦƛŎȊƴȅŎƘ ǇȅǘŀƵΣ 
ƴŀ ƪŀȍŘŜ Ȋ ǘȅŎƘ ǇȅǘŀƵ ŎȊǘŜǊȅ ǊŀȊȅ ƻŘǇƻǿƛŜŘȊƛŀƱ ǘŜȍ ƳƻŘŜƭ Dt¢-3.

пнр ƻǎƽō ƻŎŜƴƛŀƱƻΣ ŎȊȅ ƴŀǇƛǎŀƱ ǘƻ ŎȊƱƻǿƛŜƪΣ ŎȊȅ ǎȊǘǳŎȊƴŀ ƛƴǘŜƭƛƎŜƴŎƧŀΦ 

tǊȊȅǇŀŘƪƻǿȅ ǿȅōƽǊ м Ȋ р ǘƻ нл҈Σ ŘƻǎƪƻƴŀƱȅ ǘƻ млл҈ ǇƻǇǊŀǿƴƻǏŎƛΦ 
нр ǇǊƻŦŜǎƧƻƴŀƭƴȅŎƘ ŦƛƭƻȊƻŦƽǿ ǇƻǇǊŀǿƴƛŜ ǊƻȊǇƻȊƴŀƱƻ ǘȅƭƪƻ ǇƻƱƻǿťΣ 
ŎȊȅǘŜƭƴƛŎȅ ŦƛƭƻȊƻŦƛŎȊƴȅŎƘ ōƭƻƎƽǿ ƴƛŜǿƛŜƭŜ ƳƴƛŜƧΦ 

tƻȊƻǎǘŀƭƛ όфу ƻǎƽōύ ƻŘǊƽȍƴƛŀƭƛ ƻŘǇƻǿƛŜŘȊƛ 
GPT-о ƻŘ αǇǊŀǿŘȊƛǿŜƎƻ ŦƛƭƻȊƻŦŀέ ƴŀ ǇƻȊƛƻƳƛŜ 
bliskim przypadku (24%). 

/Ȋȅ Dt¢ ǿ ǘȅƳ ȊŀŘŀƴƛǳ ƴƛŜ ǿȅƪŀȊŀƱ ǎƛť 
ǇǊŀǿŘȊƛǿŊ ǿȅǎƻƪŊ ƛƴǘŜƭƛƎŜƴŎƧŊΚ 

https://arxiv.org/abs/2302.01339


Chatbotyi Lekarze
!ȅŜǊǎΣ WΦ ²Φ Χ ϧ {ƳƛǘƘΣ 5Φ aΦ όнлноύΦ /ƻƳǇŀǊƛƴƎ tƘȅǎƛŎƛŀƴ ŀƴŘ !ǊǘƛŦƛŎƛŀƭ 
Intelligence Chatbot Responses to Patient Questions Posted to a Public 
Social Media Forum. JAMA Internal Medicine(4/2023). 



ChatPDFczyta ze zrozumieniem
Consensusczyli ocena odpowiedzi w oparciu o dowody. 
Galactica LLM(Meta) trenowana na tekstach naukowych.  

https://www.chatpdf.com/
https://consensus.app/
https://galactica.org/explore/


GPT-п ǇŀǎǎŜǎ Ƴŀƴȅ ŜȄŀƳǎ Χ 
Wyniki GPT-4 w testach ŜƎȊƳƛƴƽǿmaturalnych I uniwersyteckich (technicalreport).

https://arxiv.org/pdf/2303.08774.pdf


Interaktywne simulakrum
Park et al. (2023). Generative Agents: Interactive Simulacra of Human Behavior

{ǘǿƻǊȊƻƴƻ ƴƛŜǿƛŜƭƪŊ ǿƛƻǎƪťΣ ǿ ƪǘƽǊŜƧ ǘƻŎȊȅ ǎƛť ȍȅŎƛŜΦ Χ ¢ŀƪƛ ƳŀƱȅ ƳŀǘǊƛȄ
dla нр ŀƎŜƴǘƽǿ Dt¢-оΦрΦ !ƎŜƴŎƛ ȊŀǇŀƳƛťǘǳƧŊΣ ǇǊȊȅǇƻƳƛƴŀƧŊ ǎƻōƛŜΣ ǊƻȊƳŀǿƛŀƧŊΣ 
ǿŎƘƻŘȊŊ ǿ ƛƴǘŜǊŀƪŎƧŜ Ȋ ƛƴƴȅƳƛ ŀƎŜƴǘŀƳƛΣ ǿǎǇƽƱǇǊŀŎǳƧŊ ƛ ǇƭŀƴǳƧŊ ǎǿƻƧŜ ŘȊƛŀƱŀƴƛŀ 
ǿ ŘȅƴŀƳƛŎȊƴƛŜ ȊƳƛŜƴƛŀƧŊŎȅŎƘ ǎƛť ƻƪƻƭƛŎȊƴƻǏŎƛŀŎƘΦ

5ƻǏŏ ǿƛŀǊȅƎƻŘƴƛŜ ǇǊȊŜŘǎǘŀǿƛŀ ǘƻ ƭǳŘȊƪƛŜ ȊŀŎƘƻǿŀƴƛŀΣ ƪƻƳǳƴƛƪŀŎƧť 
ƛƴǘŜǊǇŜǊǎƻƴŀƭƴŊΣ ƭƻƪŀƭƴŜ ǎȅǘǳŀŎƧŜΦ 

https://doi.org/10.48550/arXiv.2304.03442


DŜƴŜǊŀǘȅǿƴŜ !LΥ ƪǊŜŀǘȅǿƴƻǏŏ



Kreatywne komputery
aƽƧ ǇǊƻƧŜƪǘ ƪǊŜŀǘȅǿƴƻǏŎƛ ƪƻƳǇǳǘŜǊƻǿŜƧ(od 2005 roku).  
Tworzenie nowych ǎƱƽǿΣ ƴŀƧǇǊƻǎǘǎȊȅ ǘŜǎǘ ƪǊŜŀǘȅǿƴƻǏŎƛΦ 

CeleΥ ǘǿƻǊȊŜƴƛŜ ƴƻǿȅŎƘΣ ǇǊȊȅŘŀǘƴȅŎƘ ƴŀȊǿΣ ƻŘŘŀƧŊŎȅŎƘ ŎŜŎƘȅ ȊŀǿŀǊǘŜ ǿ ƻǇƛǎƛŜΤ   
ȊǊƻȊǳƳƛŜƴƛŜ ƴŜƻƭƻƎƛȊƳƽǿΣ ƴƻǿƻ ǿȅƳȅǏƭŀƴȅŎƘ ǎƱƻǿŀΣ ƪǘƽǊȅŎƘ ƴƛŜ Ƴŀ ǿ ǎƱƻǿƴƛƪǳΦ

½Ŝǎǘŀǿ ǎƱƽǿ ƪƭǳŎȊƻǿȅŎƘ όpromptsύ ǇƻōǳŘȊŀ ǿȅǘǊŜƴƻǿŀƴŊ ǇƻŘǎƛŜŏ ƴŜǳǊƻƴŀƭƴŊΦ 
Promptsǘƻ ǎǳƎŜǎǘƛŜΣ ǳǇƻǊȊŊŘƪƻǿŀƴŜ ŎƛŊƎƛ ŦƻƴŜƳƽǿΣ ŀƪǘȅǿǳƧŊŎŜ ǎŜƳŀƴǘȅŎȊƴŜ 
ǊŜǇǊŜȊŜƴǘŀŎƧŜ ǎƱƽǿΣ ŦǊŀƎƳŜƴǘȅ ǎƛŜŎƛ ƪƻŘǳƧŊŎŜ ǿƱŀǎƴƻǏŎƛ ǎƱƽǿΦ 

Aktywacja=> primingƪƻƴǘŜƪǎǘƻǿȅ Ҍ ǇǊƻŎŜǎ αȊǿȅŎƛťȊŎŀ ōƛŜǊȊŜ ǿǎȊȅǎǘƪƻέ ό²¢!ύ 
ǇƻȊƻǎǘŀǿƛŀ ǘȅƭƪƻ ƪƛƭƪŀ ǎŜƳŀƴǘȅŎȊƴƛŜ ǇƻǿƛŊȊŀƴȅŎƘ ǇƻƧťŏ όȊƴŀŎȊŜƴƛŜ ǎƱƻǿŀύΦ

YǊŜŀǘȅǿƴƻǏŏ Ґ model fundacyjny + aktywacja (primingΣ ǿȅƻōǊŀȋƴƛŀύ + 
filtrowanie: aktywacja podsieci, skojarzenia ze znanymi tokenami.

PromptҌ ǎȊǳƳ ҐҔ ²ȅƻōǊŀȋƴƛŀΥ ŎƘǿƛƭƻǿŜ ǿȊƻǊŎŜ ȊƭƻƪŀƭƛȊƻǿŀƴŜƧ ŀƪǘȅǿƴƻǏŎƛΦ 
²ȊƻǊŎŜ ƪƻŘǳƧŊ tokenyΣ ǏŎƛŜȍƪƛ ŀƪǘȅǿŀŎƧƛ ōƛŜƎƴŊ ǇǊȊŜȊ ǿȅǘǊŜƴƻǿŀƴŜ ǇƻƱŊŎȊŜƴƛŀΦ 
FiltrowanieΥ ǇƻȊƻǎǘŀƧŊ aktywacjeΣ ƪǘƽǊŜ ǎŊ ǿȊƳŀŎƴƛŀƴŜ ǇǊȊŜȊ ŦƻƴƻƭƻƎƛŎȊƴŜ 
i ǎŜƳŀƴǘȅŎȊƴŜ ǇƻŘƻōƛŜƵǎǘǿŀ Řƻ ƛƴŦƻǊƳŀŎƧƛ ȊŀƪƻŘƻǿŀƴŜƧ ǿ ǎƛŜŎƛŀŎƘΦ
Nowe: digventure, discoverity, infinition, creativeryΧ ŀƭŜ ƻƪΦ нκо ǿȅƳȅǏƭƛƭƛ ƭǳŘȊƛŜΦ
W ǇǎȅŎƘƻƭƻƎƛƛ ƪǊŜŀǘȅǿƴƻǏŎƛ ōȅƱ ƳƻŘŜƭ .±{w όBlind Variation, Selective Retention). 

https://www.is.umk.pl/~duch/projects/projects/cre.html


Generatywne Sieci
Sieci GAN (GenerativeAdversarialNetworks), przeciwstawne sieci generacyjne. 
DŜƴŜǊŀǘƻǊ ǘǿƻǊȊȅ ƻōǊŀȊΣ ǎƛŜŏ ŘȅǎƪǊȅƳƛƴǳƧŊŎŀ ƻŎŜƴƛŀ ƴŀ ƛƭŜ ƧŜǎǘ ǊŜŀƭƛǎǘȅŎȊƴȅΦ 
DŜƴŜǊŀǘƻǊ ƪƻǊȅƎǳƧŜ ǳƪǊȅǘŜ ǇŀǊŀƳŜǘǊȅΣ ǘǿƻǊȊŊŎ ŎƻǊŀȊ  ŘƻǎƪƻƴŀƭǎȊŜ ƻōǊŀȊȅ όнлмпύΦ

Szum => obraz.
Wysoki poziom szumu: 
kreatywne fantazje. 

Stable Diffusion

https://stablediffusionweb.com/


Modele obrazowo-ƧťȊȅƪƻǿŜ
Modele obrazowo-ƧťȊȅƪƻǿŜ ό±[-PTM), multimodalny trening na obrazach i ich 
ƻǇƛǎŀŎƘΦ tƻŘǎǘŀǿƻǿŜ ƳƻŘŜƭŜ ƻƎƽƭƴŜƎƻ ǇǊȊŜȊƴŀŎȊŜƴƛŀ Ƴƻȍƴŀ Ʊŀǘǿƻ 
Řƻǎǘƻǎƻǿŀŏ Řƻ ǿƛŜƭǳ ǊƽȍƴȅŎƘ ȊŀŘŀƵ ōŜȊ ƪƻƴƛŜŎȊƴƻǏŎƛ ŘƻǳŎȊŀƴƛŀ όȊŜǊƻ-shot), 
ŀƭōƻ ǇƻƪŀȊǳƧŊŎ ƴƛŜƭƛŎȊƴŜ ǇǊȊȅƪƱŀŘȅ ƴƻǿȅŎƘ ƪŀǘŜƎƻǊƛƛ όƻƴŜκfew shot learning).



tƻƳȅǏƭƳȅ ƻ ƱŀŘƴȅƳ ǊǳŘŀǿȅƳ ƪƻǘƪǳ Χ 
Najpierw ƳǳǎƛƳȅ ŘƻōǊȊŜ ǿȅǘǊŜƴƻǿŀŏ ǎǿƻƧŜ ƳƽȊƎƛ ōȅ ŎƻǏ ǎƛť ǿ ƴƛŎƘ ǇƻƧŀǿƛƱƻΗ 
{Ʊƻǿŀ ǿǎǘťǇƴƛŜ ǇƻōǳŘȊŊ ƴŀǎȊŊ ǎƛŜŏ ƴŜǳǊƻƴƻǿŊΣ ǎȊǳƳ ŘƻŘŀǘƪƻǿƻ ŀƪǘȅǿǳƧŜ 
ƴŜǳǊƻƴȅ ǇǊȊŜȊ ǎƪƻƧŀǊȊƻƴŜ ǏŎƛŜȍƪƛΣ ǇƻƧŀǿƛŀƧŊ ǎƛť ƻōǊŀȊȅΣ ǿȅƻōǊŀȍŜƴƛŀ ƭǳō ƳȅǏƭƛΦ 





Generatywne AI projektuje

[ƛŎȊƴŜ ŦƛǊƳȅ ǿȅƪƻǊȊȅǎǘǳƧŊ ǎȊǘǳŎȊƴŊ ƛƴǘŜƭƛƎŜƴŎƧť Řƻ ǇǊƻƧŜƪǘƻǿŀƴƛŀ ǿǎȊȅǎǘƪƛŜƎƻΣ 
Ŏƻ ǎƛť Řŀ ǿȅǇǊƻŘǳƪƻǿŀŏΥ ōǳǘƽǿΣ ǘƻǊŜōŜƪΣ ƻŘȊƛŜȍȅΣ ȊŀōŀǿŜƪ ΦΦΦ 
!L ǘǿƻǊȊȅ ƻǇƻǿƛŀŘŀƴƛŀ ƛ ƛƭǳǎǘǊŀŎƧŜ ƪǎƛŊȍŜƪΦ ¸ƻǳ¢ǳōŜ ƧŜǎǘ ǇŜƱŜƴ ŦƛƭƳƽǿ ǎǘǿƻǊȊƻƴȅŎƘ 
ǇǊȊŜȊ !LΣ ƪǘƽǊŜ ǎŊ ŘƻŘŀǿŀƴŜ Řƻ ǇƛƻǎŜƴŜƪ ƛ ƳǳȊȅƪƛ ƛƴǎǘǊǳƳŜƴǘŀƭƴŜƧΦ

Dall-E2, Midjourney, Stable Diffusion, PromptBaseΧ sztuka generatywna.

https://openai.com/blog/dall-e/
https://www.midjourney.com/
https://stablediffusionweb.com/
https://promptbase.com/


DŜƴŜǊŀǘȅǿƴŜ !L ǿȅƳȅǏƭŀ Ȋŀōŀǿƪƛ



¢ȅŘȊƛŜƵ ƳƻŘȅ !L όbƻǿȅ WƻǊƪΣ пκнлноύ



Konkursy architektoniczne

WŜǎǘ ǿƛŜƭŜ ǇǊȊȅƪƱŀŘƽǿ ŦŀƴǘŀǎǘȅŎȊƴȅŎƘ ǇǊƻƧŜƪǘƽǿ ŀǊŎƘƛǘŜƪǘƻƴƛŎȊƴȅŎƘΦ 

DǊǳǇŀ ŀǊŎƘƛǘŜƪǘƽǿ ǊȅǿŀƭƛȊǳƧŊŎȅŎƘ ȊŜ ǎȊǘǳŎȊƴŊ ƛƴǘŜƭƛƎŜƴŎƧŊ ȊŀǇǊƻƧŜƪǘƻǿŀƱŀ ŘƻƳ 
ƴŀ ǿȊƎƽǊȊǳΦ оу҈ ŜƪǎǇŜǊǘƽǿ ǿȅōǊŀƱƻ ŀǊŎƘƛǘŜƪǘƽǿΣ ŀ сн҈ ǇǊƻƧŜƪǘ !LΦ

{ǘŀƴƛŜƳȅ ǎƛť ƪǳǊŀǘƻǊŀƳƛΣ ŀ ƴƛŜ ǘǿƽǊŎŀƳƛ. 



YǊŜŀǘȅǿƴƻǏŏ: muzyka

AIVAςAI Virtual Artist, admitted to SACEM(Association of Authors, 
Composers and Music Publishers of France), with >1000 compositions.

AIVA YouTubechannel. 

AI completed Beethoven X Symphonyin 2021. 
¦ǎƛƴƎ ŦŀƪŜ ǾƻƛŎŜ ƻŦ ŀǊǘƛǎǘǎ ŀƭƭƻǿǎ ŦƻǊ ŎǊŜŀǘƛƻƴ ƻŦ ƴŜǿ ǎƻƴƎǎ άƛƴ ǎǘȅƭŜέ ƻŦ ŦŀƳƻǳǎ 
artists ςbig concern in music industry. Hatsune MikuΣ WŀǇŀƴŜǎŜ άvocaloidέ 
hologram, tours around the world and gives big concerts.  New Beatles song!

https://www.aiva.ai/about
https://repertoire.sacem.fr/resultats?filters=parties&query=aiva#searchBtn
https://www.youtube.com/channel/UCykVChITx5kqBoGkzfz8iZg
https://www.beethovenx-ai.com/
https://www.youtube.com/watch?v=bmOekqOkpgo&t=125s
https://medium.com/@scottthrift/a-new-beatles-album-coming-soon-e414b3db07c7


Large Language Models (LLMs)



!ƭƎƻǊȅǘƳȅ ƧťȊȅƪƻǿŜ

Idea: R. Hecht-Nielsen, ConfabulationTheory(2007). 

aƻŘŜƭŜ ƧťȊȅƪƻǿŜ ƪƻŘǳƧŊ ǊŜƭŀŎƧŜ ǎƱƽǿ ǿ ŘǳȍȅŎƘ ǎǘǊǳƪǘǳǊŀŎƘ ǎƛŜŎƛƻǿȅŎƘΦ 
² нлму Ǌƻƪǳ DƻƻƎƭŜ ǎǘǿƻǊȊȅƱ .9w¢Σ ƳƻŘŜƭ ǿǎǘťǇƴƛŜ ǿȅǘǊŜƴƻǿŀƴȅ ƴŀ ōŀǊŘȊƻ 
ŘǳȍȅƳ ƪƻǊǇǳǎƛŜ ǘŜƪǎǘƻǿȅƳΣ ŀōȅ ǳȊȅǎƪŀŏ ƻƎƽƭƴŜ ϦȊǊƻȊǳƳƛŜƴƛŜ ƧťȊȅƪŀϦΣ 

ωBidirectionalEncoderRepresentationsfrom Transformers(BERT). 
Transformer-basedmachinelearningΣ ǘŜŎƘƴƛƪŀ b[t Řƻ ǿǎǘťǇƴŜƧ ƴŀǳƪƛΦ

ω{ƛŜŏ ǳŎȊȅ ǎƛť ǇǊȊŜǿƛŘȅǿŀŏ ȊŀƳŀǎƪƻǿŀƴŜ tokenyόǎƱƻǿŀΣ ƻōǊŀȊȅΣ ǎȅƎƴŀƱȅύΥ 
²ŜƧǏŎƛŜΥ ƳťȍŎȊȅȊƴŀ ǇƻǎȊŜŘƱ Řƻ ώa!{YмϐΦ YǳǇƛƱ ώa!{Yнϐ ƳƭŜƪŀΦ 
Tokeny: [MASK1] = sklep; [MASK2] = litr. 

aƻŘŜƭ .9w¢ ƳƛŀƱ ммл Ƴƭƴ ǇŀǊŀƳŜǘǊƽǿΣ ǇƻǘŜƳ опл Ƴƭƴ ǇŀǊŀƳŜǘǊƽǿ ǿ нп 
warstwach neuronowych; wytrenowany na BooksCorpusόулл Ƴƭƴ ǎƱƽǿύΣ 
WikipediaнΣр ƳƭŘ ǎƱƽǿΦ tƻǿǎǘŀƱ ƳƻŘŜƭ ŦǳƴŘŀŎȅƧƴȅ b[tΦ 

.9w¢ ȊƻǎǘŀƱ ƴŀǎǘťǇƴƛŜ ŘƻǎǘǊƻƧƻƴȅ Řƻ ƪƻƴƪǊŜǘƴȅŎƘ ȊŀŘŀƵ b[tΣ ǘŀƪƛŎƘ Ƨŀƪ 
ƻŘǇƻǿƛŀŘŀƴƛŜ ƴŀ Ǉȅǘŀƴƛŀ ƛ ǿȅǎȊǳƪƛǿŀƴƛŜ ƛƴŦƻǊƳŀŎƧƛ ǎŜƳŀƴǘȅŎȊƴȅŎƘΦ ²ǎǘťǇƴƛŜ 
ǿȅǘǊŜƴƻǿŀƴŜ ƳƻŘŜƭŜ ƻǘǿŀǊǘŜƎƻ ƻǇǊƻƎǊŀƳƻǿŀƴƛŀ ȊƻǎǘŀƱȅ ƻǇǳōƭƛƪƻǿŀƴŜ ǿ 
ǎŜǊǿƛǎƛŜ DƛǘIǳōΦ тл ƴƻǿȅŎƘ ƧťȊȅƪƽǿ ŘƻŘŀƴƻ ǿ ŎƛŊƎǳ ƧŜŘƴŜƎƻ ǊƻƪǳΦ 

https://www.wikiwand.com/en/BERT_(language_model)
https://www.wikiwand.com/en/Transformer_(machine_learning_model)
https://www.wikiwand.com/en/Machine_learning
https://www.wikiwand.com/en/English_Wikipedia


Historia 
rozwoju LLM.

Od modeli 
opartych na 
ǊŜƎǳƱŀŎƘΣ 
do modeli 

statystycznych,  
do prostych sieci 
neuronowych, 

do modeli  
ǘǊŀƴǎŦƻǊƳŜǊƽǿ

i wielkich modeli 
ƧťȊȅƪƻǿȅŎƘ [[aΦ

+ bilion 1012

ǇŀǊŀƳŜǘǊƽǿΗ

aƽȊƎ ƭǳŘȊƪƛ 
млл ōƛƭƛƻƴƽǿ 
synaps.



Wŀƪ ŘȊƛŀƱŀƧŊ [[aΚ

How transformerswork (The Financial Times + visualstorytelling)

ω¢ǊŀƴǎŦƻǊƳŜǊȅΥ ǿ нлмт Ǌƻƪǳ DƻƻƎƭŜ ȊŀŎȊŊƱ ǊŜǿƻƭǳŎƧť ǿ !L ǇǊȊŜŘǎǘŀǿƛŀƧŊŎ 
ƴƻǿŜ ǇƻŘŜƧǏŎƛŜ Řƻ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿȅŎƘΦ  

ωPublikacjaAttention isall youneed,ǇƻƪŀȊŀƱŀ Ƨŀƪ ōǳŘƻǿŀŏ ǇǊƻƎǊŀƳȅ 
ŀƴŀƭƛȊǳƧŊŎŜ ǘŜƪǎǘȅ ǿ ƻǇŀǊŎƛǳ ƻ ƳŜŎƘŀƴƛȊƳ ǳǿŀƎƛΣ ƱŊŎȊŊŎȅ ǊƽȍƴŜ ǎƱƻǿŀΦ

ω²ƛȊǳŀƭƛȊŀŎƧŀ C¢ ǇƻƪŀȊǳƧŜ Ƨŀƪ ŘȊƛŀƱŀƧŊ ǘǊŀƴǎŦƻǊƳŜǊȅ ƴŀ ǇǊƻǎǘȅŎƘ ǇǊȊȅƪƱŀŘŀŎƘΣ 
ŘƭŀŎȊŜƎƻ ǇƻȊǿƻƭƛƱƻ ǘƻ chatbotomǘŀƪ ŘƻōǊȊŜ ƻǇŀƴƻǿŀŏ ƧťȊȅƪΦ

ωGo deeperinto largelanguagemodels(Ars Technica)

ω[[a ƳŀǇǳƧŊ ōƛƭƛƻƴȅ ǎƱƽǿ ƴŀ ǿƛŜƭƪƛŜ ǘŀōƭƛŎŜ ƭƛŎȊōΣ ƻǎŀŘȊŀƧŊŎ tokenyw 
ǿƛŜƭƻǿȅƳƛŀǊƻǿȅŎƘ ǇǊȊŜǎǘǊȊŜƴƛŀŎƘ ǿŜƪǘƻǊƻǿȅŎƘΣ ŀōȅ ǇǊȊŜǿƛŘȊƛŜŏ 
ƴŀǎǘťǇƴŜ ǎƱƻǿƻ ǿ ŘƻǿƻƭƴŜƧ ǎŜƪǿŜƴŎƧƛ ƛ ǿƛŀǊȅƎƻŘƴƻǏŏ ŎŀƱŜƎƻ ȊŘŀƴƛŀΦ

ω!ƭƎƻǊȅǘƳȅ ǎŊ ŘƻǏŏ ǇǊƻǎǘŜΣ ƭƛŎȊȅ ǎƛť ǿƛŜƭƪƻǏŏ ǎƛŜŎƛ ƛ ȊōƛƻǊƽǿ ǘǊŜƴƛƴƎƻǿȅŎƘΦ 

WťȊȅƪ ƧŜǎǘ ƪƭǳŎȊŜƳ Řƻ 
ǿǎȊȅǎǘƪƛŜƎƻΥ ƻōǊŀȊȅΣ ǎȅƎƴŀƱȅΣ 
ǊǳŎƘ ǊƻōƻǘƽǿΣ 5b!Σ ōƛŀƱƪŀ Χ 

https://ig.ft.com/generative-ai/
https://arxiv.org/abs/1706.03762
https://arstechnica.com/science/2023/07/a-jargon-free-explanation-of-how-ai-large-language-models-work/


DŜƻƳŜǘǊƛŀ ƧťȊȅƪŀ

{ȅƳōƻƭŜΣ ǇƻƧťŎƛŀ ƛ ƛŎƘ ǊŜƭŀŎƧŜ ǎŊ ǇƻŘƻōƴŜ ǿ ǊƽȍƴȅŎƘ ƧťȊȅƪŀŎƘΗ
tǳƴƪǘ Ґ ǎƱƻǿƻ ǿ ǎȊŜǊƻƪƛƳ ƪƻƴǘŜƪǏŎƛŜΣ ŀƪǘȅǿŀŎƧŀ ƴŜǳǊƻƴƽǿΦ [[a ǎƛť ǘŜƎƻ ǳŎȊȅΦ 



wƻȊǳƳƻǿŀƴƛŜ ƛ ƳȅǏƭŜƴƛŜ ǎƪƻƧŀǊȊŜƴƛƻǿŜ ǘƻ ŎȊťǏŎƛƻǿƻ ƻŘǊťōƴŜ ŦǳƴƪŎƧŜ ŘǿƽŎƘ 
ǇƽƱƪǳƭ ƳƽȊƎƻǿȅŎƘΦ



/ȊťǏŏ ƭǳŘȊƛ ǳǿŀȍŀΣ ȍŜ ǿȅǎǘŀǊŎȊȅ 
ƛƳ ǇǊŀǿŀ ǇƽƱƪǳƭŀ ƳƽȊƎǳΦ 
¢ŀƪ Ƨŀƪ [[aΣ ƪƻƧŀǊȊŊΣ ŀƭŜ ōŜȊ 
ƎƱťōǎȊŜƎƻ ǊƻȊǳƳƛŜƴƛŀΦ

5ǳƳƴƛŜ ƻōƴƻǎȊŊ ǎƛť ȊŜ ǎǿƻƛƳƛ 
ƭťƪŀƳƛ ǇǊȊŜŘ ŦƛȊȅƪŊΣ ƳŀǘŜƳŀǘȅƪŊ 
ƛ ƳȅǏƭŜƴƛŜƳ ŀƴŀƭƛǘȅŎȊƴȅƳΦ 



Lƴƴƛ ƭǳŘȊƛŜ ǳǿŀȍŀƧŊΣ ȍŜ ǿȅǎǘŀǊŎȊȅ 
ƛƳ ƭŜǿŀ ǇƽƱƪǳƭŀ ƳƽȊƎǳΣ ȊōťŘƴŀ 
ƧŜǎǘ ǿȅƻōǊŀȋƴƛŀΦ tǊƻƎǊŀƳƛǏŎƛ, 
αǏŎƛǎƱƻǿŎȅέΣ geeks, nerds? 

¢ŀƪ ŘȊƛŀƱŀƱƻ ǎȅƳōƻƭƛŎȊƴŜ !LΣ ŎȊȅƭƛ 
GOFAI.

[[a ƎƱƽǿƴƛŜ ƪƻƧŀǊȊȅΣ ŀƭŜ ŦǳƴƪŎƧŜ 
ƭŜǿŜƧ ǇƽƱƪǳƭƛ ǎȊȅōƪƻ ƴŀŘŎƘƻŘȊŊΦ 



ChatGPTƻ ƳȅǏƭŜƴƛǳ

ωhǇƛǎȊ ǊƽȍƴƛŎť ǇƻƳƛťŘȊȅ ǊƻȊǳƳƻǿŀƴƛŜƳΣ ŀ ƳȅǏƭŜƴƛŜƳ ǎƪƻƧŀǊȊŜƴƛƻǿȅƳΦ

aȅǏƭŜƴƛŜ ǎƪƻƧŀǊȊŜƴƛƻǿŜǘƻ ǇǊƻŎŜǎΣ ǿ ƪǘƽǊȅƳ ƴŀǎȊŜ ƳȅǏƭƛ ƛ ƛŘŜŜ ǎŊ ƱŊŎȊƻƴŜ ȊŜ 
ǎƻōŊ ǇƻǇǊȊŜȊ ǇƻǿƛŊȊŀƴƛŀ ƛ ǎƪƻƧŀǊȊŜƴƛŀΦ aȅǏƭŜƴƛŜ ǎƪƻƧŀǊȊŜƴƛƻǿŜ ƧŜǎǘ ŎȊťǎǘƻ 
ǎǇƻƴǘŀƴƛŎȊƴŜ ƛ ƴƛŜƪƻƴǘǊƻƭƻǿŀƴŜ ƛ ƳƻȍŜ ǇǊƻǿŀŘȊƛŏ Řƻ ǘǿƻǊȊŜƴƛŀ ƴƻǿȅŎƘ ƛŘŜƛ 
ƛ ǇƻƱŊŎȊŜƵ ƳƛťŘȊȅ ǊƽȍƴȅƳƛ ǘŜƳŀǘŀƳƛΦ aƻȍŜ ōȅŏ ǊƽǿƴƛŜȍ ǳȍȅǿŀƴŜ Ƨŀƪƻ 
ǘŜŎƘƴƛƪŀ ǘǿƽǊŎȊŜƎƻ ƳȅǏƭŜƴƛŀΣ ƪǘƽǊŀ ǇƻȊǿŀƭŀ ƴŀ ǎȊȅōƪƛŜ ǿȅƎŜƴŜǊƻǿŀƴƛŜ 
ǿƛŜƭǳ ǇƻƳȅǎƱƽǿ ƛ ƳƻȍŜ ōȅŏ ǇǊȊȅŘŀǘƴŀ ǿ ǊƻȊǿƛŊȊȅǿŀƴƛǳ ǇǊƻōƭŜƳƽǿΦ

Rozumowanie to procesΣ ǿ ƪǘƽǊȅƳ ǳȍȅǿŀƳȅ ƴŀǎȊȅŎƘ ƭƻƎƛŎȊƴȅŎƘ ƛ 
ŀƴŀƭƛǘȅŎȊƴȅŎƘ ǳƳƛŜƧťǘƴƻǏŎƛ Řƻ ŘƻŎƘƻŘȊŜƴƛŀ Řƻ ǿƴƛƻǎƪƽǿ ƴŀ ǇƻŘǎǘŀǿƛŜ 
ŘƻǎǘťǇƴȅŎƘ ƛƴŦƻǊƳŀŎƧƛΦ /ŜƭŜƳ ǊƻȊǳƳƻǿŀƴƛŀ ƧŜǎǘ ȊǊƻȊǳƳƛŜƴƛŜ ƛ ǿȅƧŀǏƴƛŜƴƛŜ 
zjawisk oraz podejmowanie racjonalnych decyzji na ich podstawie. 
Proces ten obejmuje definiowanie problemu, zbieranie danych, tworzenie 
ƘƛǇƻǘŜȊΣ ǘŜǎǘƻǿŀƴƛŜ ƘƛǇƻǘŜȊ ƛ ǿȅŎƛŊƎŀƴƛŜ ǿƴƛƻǎƪƽǿΦ 

Rozumowanie jest bardziej analityczne i logiczne, 
ƳȅǏƭŜƴƛŜ ǎƪƻƧŀǊȊŜƴƛƻǿŜ ƧŜǎǘ ōŀǊŘȊƛŜƧ ƛƴǘǳƛŎȅƧƴŜ ƛ ǘǿƽǊŎȊŜ.  
/Ƙŀǘ ƪƻƧŀǊȊȅΣ ŀƭŜ ǇƻǘǊȊŜōǳƧŜƳȅ ȊŀǊƽǿƴƻ ǿȅƻōǊŀȋƴƛ Ƨŀƪ ƛ ǊŀŎƧƻƴŀƭƴŜƧ ƻŎŜƴȅΦ 



5ǳȍȅ ƳƻȍŜ ǿƛťŎŜƧ
BART/GPT-о ȊŀŎȊťƱƻ ǘǊŜƴŘ ǘǿƻǊȊŜƴƛŀ ǿƛŜƭƪƛŎƘ ƳƻŘŜƭƛΣ ŀƭŜ ǘŜǊŀȊ ƧŜǎǘ ƛŎƘ ǿƛŜƭŜΦ 

aƽȊƎ ƳȅǎȊȅΥ ƻƪΦ тл Ƴƭƴ ƴŜǳǊƻƴƽǿΣ ƻƪΦ рлл ƳƭŘ ǎȅƴŀǇǎκǇŀǊŀƳŜǘǊƽǿ 
ºPalmE562B, ale ǿƛťŎŜƧ ƴƛȍ ChatGPT(175 mld).

aŀƱȅ ƳƻŘŜƭΥ ƪŀǘŀǎǘǊƻŦƛŎȊƴŀ ƛƴǘŜǊŦŜǊŜƴŎƧŀΦ 

5ǳȍŜ ƳƻŘŜƭŜΥ ǎŜƴǎ ǎƱƽǿ ǿ ƴƛŜȊƭƛŎȊƻƴȅŎƘ 
kontekstach. 

5ǳȍȅ ƳƻŘŜƭ ǇƻƳƛŜǏŎƛ ǿǎȊȅǎǘƪƻ Η 



Przyspieszenie ... 

5ǳȍŜ ƳƻŘŜƭŜ ƪƻƧŀǊȊŊ Ŧŀƪǘȅ ǿ ǿƛŜƭǳ ƻōǎȊŀǊŀŎƘΦ 
Trening ML: przez 10 lat od 1 Pflopdo 1 mld Petaflops, milardǊŀȊȅ ǿƛťŎŜƧΗ

OpenAI

MS+NvidiaMLM, MSFT models

https://ourworldindata.org/grapher/ai-training-computation


wƻȊƳƛŀǊ ǎƛť ƭƛŎȊȅΗ

Alan F Thompson, AI achievements unlocked: Emergent abilities in large language 
models (GPT-3, GPT-4, PaLM-E, Gemini). 
tƻƴŀŘ млл ŜƳŜǊƎŜƴǘƴȅŎƘ ǿƱŀǎƴƻǏŎƛΣ ƪǘƽǊȅŎƘ ƴƛƪǘ ƴƛŜ ȊŀǇǊƻƎǊŀƳƻǿŀƱΦ

aƻŘŜƭŜ ·[Υ ǊƻȊǳƳƻǿŀƴƛŜΣ ǊŜŦƭŜƪǎƧŀΣ ƪǊŜŀǘȅǿƴƻǏŏΣ ǳŎƛŜƭŜǏƴƛŜƴƛŜ όembodyment) ... 

··[Υ ǏǿƛŀŘƻƳƻǏŏΚ  

https://www.youtube.com/watch?v=qAUJwKvm_lQ




Odpowiadanie ƴŀ ǇȅǘŀƴƛŀΣ ǘƱǳƳŀŎȊŜƴƛŜ Ƴƻǿȅ ƴŀ ммлл ƧťȊȅƪƽǿ όaŜǘŀύΣ 
ǊƻȊǇƻȊƴŀǿŀƴƛŜ ǘŜƪǎǘǳ ǿ пллл ƧťȊȅƪƽǿΣ ƴŀǳƪŀ ȊƱƻȍƻƴȅŎƘ ƳƻŘŜƭƛ ȊƧŀǿƛǎƪΦ

JPMorganȊŀǇƻǿƛŜŘȊƛŀƱ IndexGPTόрκнлноύΣ Ƴŀ ŘƻǊŀŘȊŀŏ ǿȅōƛŜǊŀŏ ƛƴǿŜǎǘȅŎƧŜΣ 
ǇŀǘŜƴǘǳƧŊalgorytm wyboru portofolioǿȅƪƻǊȊȅǎǘǳƧŊŎȅ ƪƻƳǇǳǘŜǊȅ ƪǿŀƴǘƻǿŜΦ 
KomentarzeΥ ŎƘŎŊ ǇƻȊōŀǿƛŏ ŘƻǊŀŘŎƽǿ ŦƛƴŀƴǎƻǿȅŎƘ ǇǊŀŎȅΦ

https://www.cnbc.com/2023/05/25/jpmorgan-develops-ai-investment-advisor.html
https://www.thedailyupside.com/finance/banking/jpmorgan-chase-brings-quantum-to-wall-street/


млл ǊƽȍƴȅŎƘ [[a

Microsoft AI Copilot, Google copilot, czyli AI w Windows/Androidzie. 

https://www.youtube.com/watch?v=wGovEZyqJ00


KopilotŘƭŀ ǇǊŀǿƴƛƪƽǿ
LeAhCopilot. 

http://try.contractpodai.com/leah-copilot-home/


GPT-4 jako programista
ω LeetCodeǘƻ ǇƻǇǳƭŀǊƴŀ ǇƭŀǘŦƻǊƳŀ Řƻ ǇǊȊŜǇǊƻǿŀŘȊŀƴƛŀ ǊƻȊƳƽǿ 
ƪǿŀƭƛŦƛƪŀŎȅƧƴȅŎƘ Ȋ ȊŀƪǊŜǎǳ ƛƴȍȅƴƛŜǊƛƛ ƻǇǊƻƎǊŀƳƻǿŀƴƛŀΦ  
Stale ǇǳōƭƛƪǳƧŊ ƴƻǿŜ ǇǊƻōƭŜƳȅΣ ƪǘƽǊŜ ǎŊ ǿȅƪƻǊȊȅǎǘȅǿŀƴŜ Ƨŀƪƻ ǇǊƽōƴŜ 
ǊƻȊƳƻǿȅ ƪǿŀƭƛŦƛƪŀŎȅƧƴŜ Řƭŀ ƎƱƽǿƴȅŎƘ ŦƛǊƳ ǘŜŎƘƴƻƭƻƎƛŎȊƴȅŎƘΦ 

ωGPT-п ǇǊȊŜǎȊŜŘƱ ǿǎȊȅǎǘƪƛŜ ŜǘŀǇȅ ǇǊƽōƴȅŎƘ ǊƻȊƳƽǿ ǘŜŎƘƴƛŎȊƴȅŎƘ ƴŀ 
LeetCodeΣ ƳƻȍŜ Ȋƻǎǘŀŏ ȊŀǘǊǳŘƴƛƻƴȅ Ƨŀƪƻ ƛƴȍȅƴƛŜǊ ƻǇǊƻƎǊŀƳƻǿŀƴƛŀΦ 

ωwƻȊǿƛŊȊŀƱ ǿǎȊȅǎǘƪƛŜ ǇǊƻōƭŜƳȅΣ ƴŀ ƪǘƽǊȅŎƘ ǘŜǎǘǳƧŜ ƪŀƴŘȅŘŀǘƽǿ !ƳŀȊƻƴΦ 

https://leetcode.com/explore/


Testy nadanych HumanEval
HumanEval: 164 problemy programistyczne (OpenAI, Anthropic), pierwsza iteracja. 

GPT-4  OctoPack: Instruction Tuning Code Large Language Models  2023, 86.6% 

Reflexion(GPT-4): Language Agents with Verbal Reinforcement Learning, 91.0%

[ǳŘȊƛŜ ǳŎȊŊ !LΣ ŀƭŜ ǘŜǊŀȊ !L ǳŎȊȅ ƴŀǎ.  

https://paperswithcode.com/dataset/humaneval


Wŀƪ Ȋ ǘȅƳ ǊƻȊƳŀǿƛŀŏΚ 
ω²ȅƪƻǊȊȅǎǘŀƴƛŜ ƎŜƴŜǊŀǘȅǿƴŜƧ ǎȊǘǳŎȊƴŜƧ ƛƴǘŜƭƛƎŜƴŎƧƛ ƳƻȍŜ ȊŀƪƻƵŎȊȅŏ ǎƛť 
ǎǳƪŎŜǎŜƳ ƭǳō ǇƻǊŀȍƪŊ ȊŀƭŜȍƴƛŜ ƻŘ ƴŀǎȊȅŎƘ ǇǊƻƳǇǘƽǿόǇƻƭŜŎŜƵύΦ

ωAutorefleksja AIΥ DŜƴŜǊŀǘȅǿƴŀ ǎȊǘǳŎȊƴŀ ƛƴǘŜƭƛƎŜƴŎƧŀ ƳƻȍŜ ǿȅƪƻƴŀŏ 
ƛǘŜǊŀŎȅƧƴƛŜ ǎǇǊŀǿŘȊŜƴƛŀΣ ǇƻǇǊŀǿƛŀƧŊŎ ōƱťŘȅ ƭǳō ǊƻȊǎȊŜǊȊŀƧŊŎ ǇȅǘŀƴƛŀΦ 
To rodzaj autorefleksji AI.

ωSamodoskonalenie SI: DŜƴŜǊŀǘȅǿƴŀ !L ƳƻȍŜ ǎƛť ȊƳƛŜƴƛŏ ƴŀ ǎƪǳǘŜƪ 
ŀǳǘƻǊŜŦƭŜƪǎƧƛΣ ŘƻǎǘƻǎƻǿǳƧŊŎ ǎǿƻƧŜ ǿŜǿƴťǘǊȊƴŜ  ǎǘǊǳƪǘǳǊȅΦ

ω²ȅƧŀǏƴƛƧ Ǉƻ ŦŀƪŎƛŜΦ αhŘǇƻǿƛŜŘȊ ƴŀ ǇȅǘŀƴƛŜΣ ƪǘƽǊŜ Ŏƛ ȊŀŘŀƳΣ ŀ 
ƴŀǎǘťǇƴƛŜ ǿȅƧŀǏƴƛƧΣ ǿ Ƨŀƪƛ ǎǇƻǎƽō ŘƻǎȊŜŘƱŜǏ Řƻ ƻŘǇƻǿƛŜŘȊƛέΦ 
¢ƻ ǎǳƎŜǊǳƧŜΣ ȍŜ Ǉƻ ǳȊȅǎƪŀƴƛǳ ƻŘǇƻǿƛŜŘȊƛ ƪƻƭŜƧƴȅƳ ŘȊƛŀƱŀƴƛŜƳ ƧŜǎǘ 
ǿȅƧŀǏƴƛŜƴƛŜ ƪǊƻƪƽǿ ǊƻȊǳƳƻǿŀƴƛŀΦ

ω²ȅƧŀǏƴƛƧ ǿ ǘǊŀƪŎƛŜǘǿƻǊȊŜƴƛŀ ƻŘǇƻǿƛŜŘȊƛ ƴŀ ǇȅǘŀƴƛŜΣ ƪǘƽǊŜ Ŏƛ ȊŀŘŀƳΦ 
¢ƻ ǎǳƎŜǊǳƧŜΣ ȍŜ ǿȅƧŀǏƴƛŜƴƛŜ Ƴŀ ōȅŏ ǘǿƻǊȊƻƴŜ ƪǊƻƪ Ǉƻ ƪǊƻƪǳΦ 

ωWŜǎǘŜǏ ǇǊƻŦŜǎƻǊŜƳ ŜƪƻƴƻƳƛƛΦ ²ȅƧŀǏƴƛƧ Ƴƛ ǎȊŎȊŜƎƽƱƻǿƻ 
ǎǘǊŀǘŜƎƛť ǊƽǿƴƻǿŀƎƛ Nasha. 

ω²ȅƧŀǏƴƛƧ ǘƻ Ƨŀƪ Řƭŀ ǇƛťŎƛƻƭŀǘƪŀ. 



Optymalizacja ǇǊƻƳǇǘƽǿ
Prompt engineering, no programming required 
(Time, 14.04.23). The AI Job That Pays Up to $335K. 

bƛŜǎǘŜǘȅΣ ǘŜƴ ȊŀǿƽŘ ǊƽǿƴƛŜȍ ǇǊȊŜƧťƱŀ !L Χ 

ω Fernando, C., Banarse, D., Michalewski, H., Osindero, S., & wƻŎƪǘŅǎŎƘŜƭ, 
T. (2023). Promptbreeder: Self-Referential Self-Improvement Via Prompt 
EvolutionarXiv:2309.16797

ωBesta, M. et al. (2023). Graph of Thoughts: Solving Elaborate Problems 
with Large Language ModelsarXiv:2308.09687

ωYao, S. et al. (2023). Tree of Thoughts: Deliberate Problem Solving with 
Large Language ModelsarXiv:2305.10601

ω Long, J. (2023). Large Language Model Guided Tree-of-Thought. 
arXiv:2305.08291

ωMo, S., & Xin, M. (2023). Tree of Uncertain Thoughts Reasoning for Large 
Language Models.arXiv:2309.07694

ω Zhang, B., Chang, K., & Li, C. (2023). CoT-BERT: Enhancing Unsupervised 
Sentence Representation through Chain-of-Thought. arXiv:2309.11143

https://time.com/6272103/ai-prompt-engineer-job/
https://doi.org/10.48550/arXiv.2309.16797
https://doi.org/10.48550/arXiv.2308.09687
https://doi.org/10.48550/arXiv.2305.10601
https://doi.org/10.48550/arXiv.2305.08291
https://doi.org/10.48550/arXiv.2309.07694
https://doi.org/10.48550/arXiv.2309.11143


State-of-the-Art (SOTA)



aƽȊƎ Ƴŀ ƴŀǊȊťŘȊƛŀ Řƻ ǊƽȍƴȅŎƘ ȊŀŘŀƵ

hōǎȊŀǊȅ ƳƽȊƎǳ 
ǎǇŜŎƧŀƭƛȊǳƧŊ ǎƛť ǿ 
ƻƪǊŜǏƭƻƴȅŎƘ ŦǳƴƪŎƧŀŎƘΦ

Centralny system 
wykonawczy 
ciemieniowo-ŎȊƻƱƻǿȅ 
rekrutuje wiele 
ǇƻŘǎȅǎǘŜƳƽǿΣ ǿ ǘȅƳ 
ǊƽȍƴŜ ǊƻŘȊŀƧŜ ǇŀƳƛťŎƛΦ

/Ȋȅ [[a ƳƻȍŜ ȊǊƻōƛŏ 
to samo?

5ŀƧ !L ƴŀǊȊťŘȊƛŀ 
όǿǘȅŎȊƪƛύ ƛ ƴŀǳŎȊ ƧŊΣ 
Ƨŀƪ Ȋ ƴƛŎƘ ƪƻǊȊȅǎǘŀŏ ҐҔ 
ǊƻȊǇǊƻǎȊƻƴŜ ƳƽȊƎƛΗ



GPT-4, 14.03.23 

OpenAIGPT-4ǘƻ ǿƛťƪǎȊȅ ƳƻŘŜƭ ƻǇŀǊǘȅ ƴŀ ǘǊŀƴǎŦƻǊƳŜǊŀŎƘΦ

5ƻǎǘǊƻƧƻƴȅ ƳŜǘƻŘŊ uczenia z krytykiem (reinforcementlearning), oraz ocen 
ǿȅƴƛƪƽǿ ǇǊȊŜȊ ƭǳŘȊƛ Ƨŀƪ ƛ ǇǊȊŜȊ ǎŀƳƻƪǊȅǘȅƪťΣ ōȅ ōŀǊŘȊƛŜƧ ƻŘǇƻǿƛŀŘŀƱ ƭǳŘȊƪƛƳ 
wymaganiom (humanalignment). 

Bubecket al. (3/2023).Sparksof ArtificialGeneral Intelligence. 

αbŀǎȊȅƳ ƎƱƽǿƴȅƳ ǘǿƛŜǊŘȊŜƴƛŜƳ ƧŜǎǘ ǘƻΣ ȍŜ Dt¢-п ǿȅƪŀȊǳƧŜ ǇǊȊŜōƱȅǎƪƛ 
ƻƎƽƭƴŜƧ sztucznej inteligencji (AGI)έΦ aŀ ǇƻŘǎǘŀǿƻǿŜ ȊŘƻƭƴƻǏŎƛ ǳƳȅǎƱƻǿŜΣ 
ǊƻȊǳƳƻǿŀƴƛŜΣ ƪǊŜŀǘȅǿƴƻǏŏ ƛ ŘŜŘǳƪŎƧťΣ ǿƛŜŘȊť ǎǇŜŎƧŀƭƛǎǘȅŎȊƴŊ ǿ ȊŀƪǊŜǎƛŜ 
ƭƛǘŜǊŀǘǳǊȅΣ ƳŜŘȅŎȅƴȅ ƛ ƪƻŘƻǿŀƴƛŀΣ ǿȅƪƻƴǳƧŜ ǊƽȍƴƻǊƻŘƴŜ ȊŀŘŀƴƛŀΣ 
np. granie w ƭƛŎȊƴŜ ƎǊȅΣ ǳȍȅǿŀƴƛŜ ƴŀǊȊťŘȊƛΣ ǿȅƧŀǏƴƛŀ ǎǿƻƧŜ ŘȊƛŀƱŀƴƛŀΣ ƛǘŘΦ 

Wŀƪ ǘƻ ƳƻȍƭƛǿŜΚ 

EmergencjaΥ ƻƎǊƻƳƴŀ ǊƽȍƴƻǊƻŘƴŀ ǘǊŜǏŏ ȊƳǳǎȊŀ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿŜ Řƻ ǳŎȊŜƴƛŀ 
ǎƛť ƻƎƽƭƴȅŎƘ ƛ ǳȍȅǘŜŎȊƴȅŎƘ αƻōǿƻŘƽǿ ƴŜǳǊƻƴƻǿȅŎƘέΣ ǿȅǎǇŜŎƧŀƭƛȊƻǿŀƴȅŎƘ 
ƛ ŘƻǎǘǊƻƧƻƴȅŎƘ Řƻ ƪƻƴƪǊŜǘƴȅŎƘ ȊŀŘŀƵΦ 

Jason Weiet al. (2/2023) odkryli 137 ŜƳŜǊƎŜƴǘƴȅŎƘ ȊŘƻƭƴƻǏŎƛLLM-ƽǿΦ 

https://openai.com/product/gpt-4
https://en.wikipedia.org/wiki/Reinforcement_learning_from_human_feedback
https://en.wikipedia.org/wiki/AI_alignment
https://arxiv.org/abs/2303.12712
https://openreview.net/forum?id=yzkSU5zdwD


GPT-4 z wtyczkami

Plugins to ChatGPT: ŘŀƧƳȅ Dt¢ ƴŀǊȊťŘȊƛŀ!

ωGPT-4+CodeIntepreter, Wolfram language, Expedia, FiscalNote, Instacart, 
KAYAK, Klarna, Milo, OpenTable, Shopify, Slack, Speak, Zapier.

ωtǊȊŜƎƭŊŘŀǊƪŀ ƛƴǘŜǊƴŜǘƻǿŀΥ ƳƻŘŜƭΣ ƪǘƽǊȅ ǿƛŜΣ ƪƛŜŘȅ ƛ Ƨŀƪ ǇǊȊŜƎƭŊŘŀŏ LƴǘŜǊƴŜǘΣ 
ǳƳƻȍƭƛǿƛŀƧŊŎ ƳƻŘŜƭƻƳ ƧťȊȅƪƻǿȅƳ ƻŘŎȊȅǘȅǿŀƴƛŜ ƛƴŦƻǊƳŀŎƧƛ Ȋ LƴǘŜǊƴŜǘǳΦ 
wƻȊǎȊŜǊȊŀ ǘǊŜǏŏ ŘȅǎƪǳǎƧƛΣ ƪƻǊȊȅǎǘŀƧŊŎ Ȋ ŀƪǘǳŀƭƴȅŎƘ ƛƴŦƻǊƳŀŎƧƛ Ȋ ǎƛŜŎƛΦ

ωCodex, interpreter kodu, wykorzystuje ǳƳƛŜƧťǘƴƻǏŎƛ ǇǊƻƎǊŀƳƻǿŀƴƛŀ Dt¢, 
ŀōȅ ȊŀǇŜǿƴƛŏ ȊƴŀŎȊƴƛŜ ōŀǊŘȊƛŜƧ ƴŀǘǳǊŀƭƴȅ ƛƴǘŜǊŦŜƧǎ Řƻ ƴŀƧōŀǊŘȊƛŜƧ 
ǇƻŘǎǘŀǿƻǿȅŎƘ ƳƻȍƭƛǿƻǏŎƛ ƪƻƳǇǳǘŜǊƽǿΦ hǘǿƛŜǊŀ ƪƻǊȊȅǏŎƛ ǇƱȅƴŊŎŜ Ȋ 
ǇǊƻƎǊŀƳƻǿŀƴƛŀ Řƭŀ ƴƻǿȅŎƘ ƻŘōƛƻǊŎƽǿ όȊŜǊƻ-code, low code).

ωtƻŎȊŊǘƪƻǿƻΥ wƻȊǿƛŊȊȅǿŀƴƛŜ ǇǊƻōƭŜƳƽǿ ƳŀǘŜƳŀǘȅŎȊƴȅŎƘΣ ȊŀǊƽǿƴƻ 
ƛƭƻǏŎƛƻǿȅŎƘΣ Ƨŀƪ ƛ ƧŀƪƻǏŎƛƻǿȅŎƘΤ ŀƴŀƭƛȊŀ ŘŀƴȅŎƘ κ ǿƛȊǳŀƭƛȊŀŎƧŀΤ ƪƻƴǿŜǊǎƧŀ 
Ǉƭƛƪƽǿ ƳƛťŘȊȅ ŦƻǊƳŀǘŀƳƛΦ

https://chatgpt4.ai/chatgpt-plugins/
https://the-decoder.com/chatgpt-with-code-interpreter-the-best-use-cases/
https://www.wolfram.com/?source=nav
https://arxiv.org/abs/2107.03374


Hugging Face
Ponad ҔорлY ƴŀǊȊťŘȊƛ ML (10/2023), ƪǘƽǊŜ Dt¢п ƛ ƛƴƴŜ LLMyƳƻƎŊ ǳȍȅǿŀŏΦ  

Shen, Y et al. (2023). HuggingGPT: Solving AI Tasks with ChatGPT and its 
Friends in HuggingFace, 3/2023

5ȊƛŀƱŀ ǘƻ ǘǊƻŎƘť jak ǊƻȊǇǊƻǎȊƻƴȅ ƳƽȊƎΣ ƪǘƽǊŜƎƻ ǊƽȍƴŜ ŎȊťǏŎƛ ǿǎǇƽƱǇǊŀŎǳƧŊ. 

HugginGPTplanuje, znajduje oprogramowanie, wykonuje obliczenia, ǿȅƧŀǏƴƛŀΦ  
1. Obraz-ǘŜƪǎǘ Řƻ ƎŜƴŜǊƻǿŀƴƛŀ ǇƻŘǇƛǎƽǿΦ Vit-gpt-image-captioning.   
2. aƻŘŜƭ ǿȅƪǊȅǿŀƴƛŀ ƻōƛŜƪǘƽǿΣ facebook/detr-resnet-101. 
3. YƭŀǎȅŦƛƪŀŎƧŀ ǘŜƪǎǘǳ Ȋŀ ǇƻƳƻŎŊ wƻōŜǊǘŀ-base-sentiment.
4. ¦ȍȅƧ Text-to-{ǇŜŜŎƘ ōȅ ƻŘŎȊȅǘŀŏ ǿȅƴƛƪƛΦ 

https://huggingface.co/
https://doi.org/10.48550/arXiv.2303.17580

