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Bubyx nonynsapHocTi Al

) MMobanbHMit puHOK Al OLIHIOETLCS NPUBNM3HO Y $391 b
~/3a 5 pokis iHaycTpia Al 3pocTe maixe y 5 pasiB.

=] CepeaHbopiunHui Temn 3poctaHHs (CAGR) 35,9%.

¥% B 2025 poui 97 MinbioHiB noaen npauooTb y cdepi Al.
51 83% KOMNaHin BBaXatoTb Al KIHOYOBMM €NEMEHTOM CBOET
GisHec-cTparterii.

EZ Netflix 3apo6nsie noHaa $1 Mnpa WOpPOKy 3aBasKN
nepcoHanisoBaHnM pekomeHgauisam Al.

1Y 48% 6isHecis BrKkopucTOBYIOTb Al NS €PEKTUBHOT
po60TK 3 BENMMKMMU SAHUMMU.

4§ 38% MeanYHUX 3aKNafiB 3aCTOCOBYHOTb KOMM IOTEPHUN
aHani3 y npoueci 4iarHOCTUKM.

Modern technologies are quicker to be adopted

It took five decades for U.S. households to go from 10%
adoption of electricity to 99%. In contrast, it took just 15 years for
social media to go from 5% adoption to 79%.

100% adoption —

Electric power

75 . Heard of
Color TV ChatGPT
50
Use Al at
. least once
Refrigerator Computer a month
2o Have ever
. used
Internet ChatGPT
Social media
0 T

1920 1940 1960 1980 2000 2020

Note: The 2023 survey results are for American adults, while the historical data are for
American households.

Data source: Our World in Data, Pew Research Center, YouGov
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PisHoBunan Al Ha KpuBin

Al Agents o AlReady Data
Sovereign All ~_ JI’/_ Al Engineering

Mum';vl\#aécll -5 .Ch J~— Responsible Al
iSMI—F-
Composite Al —* 4
Artificial General Intelligence — ({ ModelOps
Neurosymbolic Al — f \

{.— Foundation Models

[72] FinOps for Al —, )|
=z Decision Intelligence — |~ Synthetic Data
g World Models
< Al Simulation —
= Embodied Al —£) _— Edge Al
8 Causal Al —7} L/~ Generative Al
(=%
ﬁ Al Governance Platforms ()
First-Principles Al {) 5
g Model Distillation
‘ L Knowledge Graphs
Quantum Al /
AlNative Software — Cloud Al Services
Engineering
Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
TIME
Plateau will be reached <2yrs 2-5yrs. @ 5-10yrs. A >10yrs. @ Obsolete before plateau

Gartner
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Lllo Take LLM?

Mopenb MOBM HaBYaETLCS HA MiNbsipAax TEKCTIB, W06 nepeAGavyaTn HaCTynHe CNOBO 3 ypaxyBaHHSM KOHTEKCTY.

Po(Xers = Xpuy | Xy, oee s X¢)
Xis1 = Xppq - HACTYNHWUIA €NEMEHT
Xy, - , X, - NONepeaHi enemeHTH (~3000 ana ChatGPT)
© - NnapameTpu AN HaBYaHHA

history (h): next element: CeMILTIHT:

Py(? =brown | 1) = 0.2
Py(? =beige | 1) = 0.1
Py? =red | h) = 0.05
Py(? = because | /1) =0.09
Py(? = with | ) = 0.08

P=0.2 Alice painted her house brown ....
P=0.1 Alice painted her house beige ...

Alice painted her house

Alice painted her house on Saturday<stop

Mogenb He “3Ha€’, Wo Take ByanHok un papba, ane HaBYMNacb CTaTUCTUYHO NepeadadaTy NoriyHi NPoAOBXEeHHS.

Cawme ue 6a30BuI MEXAHI3M MUCHEHHSA cy4acHuX LLM.
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be3npeueneHTHi MmacwTabu gaHUX i napamMmeTpis

~ 11

OcobnueicTb LLM Le riraHTCbKunin po3mip i “Benukunin” y Hassi

LLM ue He meTadhopa, a BykBanbHO MiNbApaAn napamMeTpiB. 7 e
6 Internet Books
—e— Books
o . . . . o —e— Wikipedia
Ham6|nbm.| Mogeni MarTb Minbapan abo HaBiTb TPUMNBAOHK o3 Comm
napameTpiB. Hanpuknag, ans GPT-3 Bukopuctanu 6nmsbko §
500 MinbsapaiB cniB Ast HABYaHHA. - 4
[}

. . o , , =
3i 3pocTaHHAM po3Mipy mogeni (KinbKocTi napameTpis) .
3MeHLYeTbCA Nnoxubka (Test Loss).
Lle o3Hauae, L0 Mmoaernb KpalLle po3yMie 3aKOHOMIPHOCTI

MOBM HaBiTb 6€3 A0AAaTKOBOro HaB4YaHHS. 104 10° 106 107 108 10°
Parameters (non-embedding)

EdekT cnocTepiraetbcsa ctabinbHO Ans pisHnx Habopis
AaHWX.

MacwwtabyBaHHs — yHiBepCanbHICTb:
BENUKI MoAeni KpaLle NepeHocsaTb 3HaHHA MiXK PiI3HUMMN
TMNamu 3agad: nepeknag, Kog, gianor, aHania TekcTy.
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ApxiTekTypa
TpaHcdopmepa

Tokenization: TeKCT po306MBaETLCA HA HEBENWKI dparMeHTn TRANSFORMER-BASED ARCHITECHTURE
(TokeHw)
Embedding: koXXeH TOKEH NepeTBOPIOETHLCA Y BEKTOP YMCen, Feedforward
SIKUI BinoBpaxkae Noro amicT st eeene i

Positional encoding: fogaeTbcs iHpopmauis npo e
NOCNIAOBHICTb CMiB Y PeYeHHi Smbeceing |
Self-attention: Mmogenb Bu3Havae, siki crioBa BaXknuBiLli B
KOHTEKCTI iIHLUMX, | BCTAHOBIIOE MiXK HAMM 3B'SI3KM Tokenization
Feedforward layers: 06pobka Ta y3aranbHeHHs iHdpopmauii
nicns yesaru

Output + Softmax: 06paHHsa HanbiNbLL NMOBIPHOTO
HaCTYMHOro crnosa

Output

Feedforward

Softmax function
Self-attention

|
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Self-attention

KntovoBa iHHOBaLia TpaHcopMepa — MexXaHi3m
camoyBaru (self-attention).

Mogenb "anBntbca” Ha iHLWI cnoBa B pe4eHHi, Wob 3po3ymiTy,
SIK BOHM MOB'13aHi Mi>k cobolo.

Hanpuknao:

«51 nocmasue nswKy Ha cmin i 8i0Kpymue Kpuwiky, 60 8oHa
byrna MiyHO 3aKpy4yeHa.»

CnoBo «BOHa» CTOCYETbCHA CaMe «KPULLKW>, a HE
<NNTALLKN>>,
MexaHi3m yBarun go3sosnsie Moaeni 3pobuTu Le po3pisHEHHS.

3aBaskum attention Mmogens po3ymie 3B'A3kM Mixk BigaaneHumMmm
CNnoBamMu N YTPUMYE KOHTEKCT Y MeXax AOBIMX PEYEHD i
absauib.

Funded by the European Union -
NextGenerationEU

BoHa - ?

Part of
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Pre-training

Ha ubomy etani mogenb YnTae BefinyesHy KifibKiCTb TEKCTIB
3 IHTEepHETY, KHUXOK, CTaTeun, PopyMiB.
BoHa BunTbHCA NepenbayvaTu nponyweHe cnoBo — 6e3

roToBMX NpaBUbHUX BIANOBIAEN.
Lle HasuBaeTbCca camoHarnsag (self-supervised learning). PREDICTED ACTUAL
There was There was

Pre%raining

i There w
MocTynoBo MoAernb NoYrMHae po3yMiTv rpaMmaTuky, he : as 5 b
CTPYKTYPY peyeHb, PakTu, Nnoriky Ta 3B'a3Kn MiX crioBamu. e —*sip on cross <ar on the
Micns uboro eTany popMyeTbes “auKa” 6asoBa Mogens, S road road

sIKa BXXe MOXKe reHepyBaTUu TEKCT, ane iHoAi roBOpuUTb

6e3rny3ai pedi, 60 HaB4anacs Ha BCbOMy nigpsa. \/

Feedback to
Update weights

Compare
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Fine-tuning

Micns nonepeaHbOro HaB4aHHS MOAENb AOHABYaTb Nig,
KOHKpPETHI 3aaui.

Lle kepoBaHe HaBYaHHA Ha MEHLLUX, AKICHO
niaroToBNeHnXx Habopax gaHux.

Mopgenb oTpuMye Npuknagun 3anutaHb i NpaBUibHUX
BignoBigen, gianoris, kogy abo TeKCTiB.

JTroan nosHavatoTh, e BiAnoBigb XOpoLUa, a Ae NoMurika.
Mogenb NopiBHIOE CBIiV NPOrHO3 i3 NPaBUIIbHO BiANOBIAAD
| KOpUrye CBOI NapamMeTpu.

Micng fine-tuning oTpuMyemMo “BuxoBaHy” MoAenb, sika
KpalLie po3yMie iHCTPYKLUIT,
BignoBigae BBIUNUBO i fae BinbLuU NOriyHi pesynsraTu.

That
movie

was dreadful..

Part of
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Fine’(uning

¢ PREDICTED ACTUAL
Ll " Negatie
Review Review

Compare

"~

Feedback to
Update weights
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Micns fine-tuning Mogenb yxe CryxHsHa, ane e He 3aBXau
pO3yMi€, L0 came KOPUCTYBa4 BBaXXa€ XOPOLUOHD
Bignosiaato. Tomy i HaB4alOTb 3a AONOMOrOI0 3BOPOTHOIO
3B'A3KY Big NogvHW.

Llen eTan cknagaeTbCa 3 TPbOX YaCTUH:
1. 36ip npuknaaiB: nogn NokasyoTb OaXkaHi BigNoBiai.

2. OuiHIOBaHHSA: Kifnbka BapiaHTIB BignoBigi paHXyoTbcs Bif
KpaLLloro Ao ripLioro.

3. MipkpinneHHA: MogenNb OTPMMYE “Haropoan” 3a KpaLwi
pes3ynbTaTu i NT0CTYNOBO BYMTHCS ONTUMI3yBaTK CBOI BiANOBIAi
nig, NMOACHKI OYiKyBaHHS.

Tak bopmyeTbCs “iHCTpYKUiHa mogenb” (instruction-tuned
LLM) — ChatGPT, Claude, Gemini ToLLO.

BoHa He Tinbku 3Hae pakTh, a HamaraeTbcs 6yTn
KOPUCHOIO, YeMHOI0 11 3pO3yMiNolo.

eit

Step1

Food

* %

* ok

* 4k

Funded by the European Union -
NextGenerationEU

Collect demonstration data
and train a supervised policy.

A promptis
sampled from our
prompt dataset.

Alabeler
demonstrates the
desired output
behavior.

This data is used to
fine-tune GPT-3.5
with supervised
learning.

r N
o
Explain reinforcement

learning to a6 year old.

'

®

V4

We give treats and

punishments to teach..

Step 2

Collect comparison data and
train a reward model.

A prompt and
several model
outputs are
sampled.

o~
o

Explain reinforcement

learning to a 6 year old.

A labeler ranks the
outputs from best
to worst.

0-0-0-0

This data is used
to train our
reward model.

Part of

EIT Higher

Education
Initiative

eit-hei.eu

Step3

Optimize a policy against the
reward model using the PPO
reinforcement learning algorithm.

A new prompt is
sampled from
the dataset.

The PPO model is
initialized from the
supervised policy.

The policy generates
an output.

The reward model
calculates a reward
for the output.

The reward is used
to update the
policy using PPO.

e

Write a story
avout otters.

Once upon atime...

f
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HecnogaiBaHi 30i6HOCTI

—e— LaMDA  —=— GPT-3 —4— Gopher —A— Chinchilla —@—PaLM --- Random
Konm MOBHi Moﬂeni cTarTb ﬂ'y)Ke BEMUKNMMU, y (A) Mod. arithmetic (B) IPA transliterate (C) Word unscramble (D) Figure of speech
f . . . . 50 50 50 50
HUX 3'ABNAITLCA eMepPAKEHTHI 3AiOHOCTI, HOBI © “ o 0
BMIiHHS, IKUX He BYNno B MEHLLVX BEPCIAX. S = g g
.80 | Ca0} 530} 530
. - g = E] 5
Lle akicH1i cTpnbBoK, KonNu mogerns panTom 520t =20 Eoop E2
, . . S ) g g
noYnHae pPo3B'a3yBaTu apupMeTUYHI 3aaadi, <10 10 £ 10 ® Z10
nepeknagaru, nucatm kog abo Bignosigatu 0 } -e-esevmmalbnd - 0 | ~o-enemeliard - . 0 | -o-eessane®t . oF "
I'IpaBﬂ,I/IBO. 10M IB 100B 10M 1B 100B 10M 1B 100B 10M IB 100B
MosiBa Takmx 3gibHOCTeN BigOyBaeTbCS (E) Truthful QA (F) Grounded mappings (G) Multi-task NLU (H) Word in context
HeniHiiHo | HenepeabadyBaHo. i} it o | Lo |
60 | 60 60 | 60 [
Pa3oM i3 HOBUMU MOXKITMBOCTSAMM BUHMKAIOTb | e g g S o
Y . 5 6‘ 6\. 4 G £
NOTEHUINHI PU3NKN. = 30 i g R O A = 30
220 TTRg T & g 20 £ 20
10 t 10 10
(N - ) ¥ 0t . ) 0l
100M 10B ] 100M  10B 1T 100M 10B 1 100M 10B 1T

Model scale (number of parameters)
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Benuki mogeni HaB4Mnuca MmcnuTty nocnigosHo (chain of
thought)

GPT-4 y>xxe po3B'a3ye cknagHi NorivHi Ta MateMatuyHi 3agadi

HeBenuki mogeni He cnpaBnsATbLCA i3 3aBOAHHAMMU, LLIO
NoTpebyroTb KiflbKOX KPOKIB

[MpoTe HaBiTb Benuki LLM MoxyTb “riamatnca” Ha cknagHux
BepCisix, AK y 3agadi “XaHoncbka Bexa”

XaHolicbKa 8exa — rpuknao
6a2amokKpoKoeOI r1o2iyHoI 3adadi, 0e
LLM 84ambcs MipKy8amu rocriido8Ho.
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HoBi 30i0HOCTI: nporpamyBaHH4A

* Benwuki LLM HaBymnnucs nucatm i NoACHOBATU KoA ’7

* GPT-4 i Claude cTBOpIOIOTb (PYHKLIT Ta 3HAaXo4ATb
NOMMUIIKN

« Mogeni iHgyKyBanu cMHTakcuc i3 npuknagis, 6es
NPSIMOro HaB4YaHHS

* LLM npautoroTb 9K “acnucteHTn nporpamicra’

Part of

Funded by the European Union - EIT Higher
NextGenerationEU Education
Initiative

eit-hei.eu

Keep Undo [ | 10f3 & 4 [
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HoBi 30i0HOCTI:
0araToMoOBHICTb

* Benuki LLM BusiBunuce nonirnoramu

* Po3ymitoTb AeCATKM MOB, HaBiTb PigKICHI

» [1BOMOBHICTb BMHUKNA NpupoaHo 6e3
cneujianbHOro HaB4YaHHA

* MoXyTb NnepeHoCUTN 3HAHHSA MK MOBaMu

* BigkpuatoTb WNAX 40 MYyNbTUMOBHUX YaT-bOTIB |

nepeknagadvis

‘ eit ) Food
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n!H

lNl 'O| A )Cu_a
Dob,odm Vinda ereseerdh Y

Selamat Datang o .
Welkom

Bienvenido
A J.Zloeso
' .,\ el

llkommen; .\

ser Vinda Wezlco Sae

mmen

m\m'0|

komin: . »: willkommen
i Croeso

Wolkom

Udvozoljik Bien
Welkom

~Ony VEIOTJ"
% o Bywa
O6p0 noXkanoBartb [06pO NoXanosaTs

Bem Vinda“® 155

o
P) *  Chao Mu'ng

venido
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Ak LLM cTarothb
MynbTUMOOArNIbHUMMU

Benuki moBHi mogeni HaB4Yunmcs o6’ Text
€OQHYBaTN TEKCT, 306paxkeHHs, ayaio
Ta Bigeo B 04HOMY KOHTeKF:Ti. queH Image [/EJ, Precton /'%1%fc3?;ﬂ“;‘—> —>@
TN AaHUX KOOYETLCA Y CMiSIbHUN
. . . : Audio Input udio Output

NPOCTIP CEHCIB, LLIO A03BOMSAE MOAEN il Prjecion g Mhrjecion
“GaunTin”, “qyTn” n “roBOopmUTN” MOBOHO .

. . ideo  Epa—>] ” .| Video I‘rygut“ 2 Video Ol_llpu!‘ :
3MICTYy, a He nuwle cniB. 3aBasikn e B | Encoder  IRACEIEPY ) , _’

LUbOMY O4MH anropuTMm Moxe ornncaTtu . _
306paxeHHs, nepeknacTu aygio 4u | | | | | g
CTBOPWTV BiZ1€O Y BIANOBIAb Ha 3anuT. T ST TS R
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OomexeHHs LLM:
“ranrounHaudil”

MosHi mogeni iHoAi BUragyoTb oakTu, LWo
3By4aTb NpaBAoNoAiGHo.

Taki noMuUnkn Ha3mBarTb “rantounHauigmmn”
Al.

Mogenb Moxe 3 yNeBHEHICTIO LuTyBaTH
HeiCcHyto4e AXXepeno Yn 3akoH, abo aaBaTtu
HETOYHI AaHi.

GPT-4 ma€e TOYHICTb 6rnn3bko 78% — OTXe,
KOXHa n'saTa Bignosigb Moxe 6yTn XubHoto.
MpnynHa B TOMY, LWLO Moaenb nigdupae
MMOBIPHO NMpaBuribHi CNOBa, He Mako4un
pearibHOro PO3yMiHHS iICTUHW.

YUepes ue BoHa pagLle “npugymae”
BiQMNOBIOb, HiXK CKaXke “He 3Hato".

‘ eit ) Food

Funded by the European Union -
NextGenerationEU

Part of
EIT Higher
Education

Initiative

eit-hei.eu
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OomexeHHA LLM: yyTnuBicTb A0 npoMnTiB

Prompt

BeJ'IVIKI MOBH| MOLI,eJ'II MO)KyTb ﬂ,aBaTM Task Description — RRIEREERGRVEIEE G NS EEERERCI T W]
p|3H| BILI,I'IOBI,EI,I Ha Oﬂ,He I'IVITaHHFI HKLU'O a polite, helpful customer service agency.
3MIHUTY HaBITb KiNbKa CriB y 3anurTi. putindicater —
Mopenb pearye He Ha 3MiCT, a Ha Current Input —— Input
dopmy nogadi. Kpim Toro, Ha OBrmx output indicator —> [N

. Hello, Thank you fo
JNaHUOXKaxX MIPpKYBaHb BOHA MOXe Language
BTpayaTu noriky abo "namartmucs’, konm Completion Model

CKNnagHiCTb BUXOAUTb 3a MEXi TOro, WO Output
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ObwmexeHHa LLM: ynepenkeHHs1 Ta TOKCUYHICTb

LLM HaB4YaloTbCA Ha TEKCTax, CTBOPEHUX II0OObMU, TOMY Sexi
BiITBOPIOIOTb CTEPEOTMUNY, LLIO MICTATLCS B AAHUX. Abusive/Toxic Homophobe
HagiTb “BnxoBaHi” Moaeni MOXyTb HECBIZAOMO NPOAYKYBaTH Religion

ynepemkeHi abo HeKOpeKTHiI BianoBigj.

IHO4i BOHM NOCUNIOKOTL CTEPEOTUNM LWLOA0 peniril, ETHIYHOCTI
Jnerarl. , . . Aggressive
Y KpawHix Bunagkax mogeni agaTHi reHepyBaT TOKCUYHUN
abo arpecmMBHUN KOHTEHT, WO CTaHOBUTb PU3NK ANS
ny©GniYHOro BUKOPUCTAHHS.

Hate Speech Other Hate
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NMpuknaa nomunkun: denkoBi cyaoBi npeueHOeHTHU

Y 2023 poui agsokar i3 Hblo-Vlopka BukopucTas This US lawyer used
ChatGPT ans nigrotoBKM CygoBOro JOKYMEHTA.

Mogenb 3areHepyBana nocunaHHsa Ha BuraaaHi ChatGPT to research a
CyOoBi cnpasw, a opuUCT Noaas ix 4o cyay 6e3 . .

nepeBipKM. legal brief with

Cynns BusBuMB nigpobku, a ABOX aABoKariB embarrassing results.
owTpadysanu Ha 5000 gonapis KOXHOrO.

Micna uboro cyam CLUA noyanu BumaraTy We could all learn

3asHa4atu, um BukopuctosyBascs LI nig yac

. . from his error
NiarotToBKU )J,OKyMeHTIB.

Lle17| BUNagoK CTaB HaragyBaHHAM, WO LLM He A New York-based lawyer has been fined
MOXHa 6e3 nepeBipkn BUKOPUCTOBYBATU y after he misused the artificial intelligence
KPUTUYHO Ba>KINMNBUX Cd)epax. chatbot, ChatGPT, relying on it for research

for a personal injury case.

Published on the 24 June 2023
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HanpwukiHui 2024 poKy KOpUcTyBadi NOMITUNN aUBHE
nosigoMneHHs Big Al-cepBicy KOPOTKUX NiACYMKIB HOBUH
Apple.

Mopgenb y 3actocyHky BBC Sport “nosigomuna’; wo
Padaenb Haganb 3pobus kamiHr-ayr.

HoBwuHa Buasunacs suragkoto: LI HenpaBunbHO
iHTepnpeTyBaB CMNOBILEHHA N AoaaB Big cebe
“ceHcauinni” getani.

Apple Bubauyunack i TMMYacoBO BUMKHYIa (PyHKLtO.

Bunagok nokasas, Lo HaBiTb JOMOMiKHI Al-cepsicu
MOXYTb Ae3iHdopmyBaTH.

Funded by the European Union -
NextGenerationEU

Emuates

Part of
EIT Higher
Education

Initiative

eit-hei.eu

ABPrinay

WO
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Retrieval-Augmented Generation noegHye LLM
i3 nowwykom y 6asax 3HaHb.

Mepen dhopmyBaHHAM BiANOBIAI MOAENb
3HaxXo4UTb pereBaHTHI JOKYMEHTH i
BUKOPUCTOBYE IXHIN 3MICT.

RAG gae 3Mory yHUKHYTU BUrafoK,
npawuoBaTu 3 akTyanbHMMN hakTamm Ta
NOsICHIOBaTW AXepena.

Llen nigxig 3actocoBytoTb Bing Chat,
Perplexity Al, kopnopaTuBHi NOMIYHMKN Ta
BHYTPILUHI YyaT-60Tw.

Retrieval-Augmented Generation

B BE - @ > &

User Asks a LLM Smart LLM Question + Enriched

Question Search Relevant Info Answer

query || T retevam
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NMepeBipka dakTiB | Bepudikauia

* Llo6 3pobuTtun Bignosiagi HaginHiwumn, LLM noymHaoTb
KOMOIHyBaTW 3 IHCTPyMEHTaMu NepeBipKn dakTiB.

 [licna reHepadii Bignosigi iHWa moaens abo moaynb
nepeBipsie TBEPOAXKEHHS 3a 6a3010 AaHUX YK NpaBUIamu.

* Google DeepMind 3anponoHysana FACTS Grounding nigxig,
LLIO OLiHIOE, HACKINbKKM BiANOBIAb Y3ro4XyeTbCa 3
peanbHICTHO.

* Merta wob LI He npocTo “BignoBigas’, a NOSICHIOBAB,
3BiAKM B35B iHpopMauito i HACKISTbKU BINEBHEHWUN Y Hil.

Model
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Gemini-2.0-Flash-Lite-001
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NiopugHi nigxoan: Model Context Protocol

» CyuvacHi cuctemm noegHyoTb LLM i3 30BHiLLHIMK

.
?
anroputmamu Ta 6azamu 3HaHb. What is MCP 2
+ Helpomepexa reHepye TekcT, a Moayni norikv abo "é"““
obuncneHb NepeBipsaTb MOro TOYHICTb.
.Hl
* Mogernb MoXe caMOCTIMHO BUKITMKaTW KarbKynaTop, et g ; Gty
. . Mmce
KaneHgap 4un 6a3y 3HaHb, KON NoTpidHa nepesipeHa ‘ 5 O
iHdbopmaLis. : —
.. .. . . - MCP.mimmmimmm S~ | == = = =i WCP =iimimimmimiminind
* Taki ribpmaHi piLueHHA KOMMNEHCYOTb Criabki CTOPOHU LLM i
pobNATL pesynsraTn HagiNHILMMK, ted
---------- MCP- - - - - - = > e e
\ AT Application mee E
: ’ 8
o MCP
@
Slack Gmail

Local Filesystem
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e LLM ocobrnnBo KOPUCHI CbOroaHi

LLM y>Ke 3aCTOCOBYHOTbCS B KIHOYOBMX HanpsaMKax poboTn 3 TEKCTOM i JaHUMWN: BOHU FrEHEPYIOTb,
nepeknagarwTb, aHani3yloTb, NiACYMOBYHOTL i BignoBigatoTb. OCHOBHI Hanpsmm:

Text Generation: CTBOpeHHS cTaTen, NoCTiB, CLeHapiiB

Machine Translation: nepeknag i 6GaratomoBHa KOMyHiKaLis

7 Machine Sentiment
/ \\ Translation Analy5|s
\,

Sentiment Analysis: BU3Ha4Y€HHA €MOLIMHOIO TOHY TEKCTY

Text Question

Question Answering: iHTeNeKkTyanbHi 4aT-60TN N aCUCTEHTU \ Generation / Answering
\'\
é

ummarization &
Classification

Content Creation: MapkeTuHr, ocBiTa, Meaia Content

Creation




HEI-TRAIN. HEI Transformation for ) Funded by the European Union -
Entrepreneurship and Al-Driven Innovation eit ) Food EpvE——

Ie noTpibHa obepexHICTb Y
3acTtocyBaHHi LLM

LLM moxyTb gonomarat y cknagHux cgpepax, ane He 3amiHioTb
nacbKy BiagnoBiganbHiCTb. Tam, Ae uiHa NOMUKN BUCOKa, MOAENb
Mae npauBaT nuwe nig KoHTponem ekcnepta. lNpuknagn cgep
PU3NKY:

MeauumHa: NoOMUKM B 4O3YBaHHI YK giarHo3i MOXyTb ByTu
Hebe3neYHi

MpaBo: BuragaHi gaktu i cygosi crnpasu

PiHaHCU: pU3NK BTPAT Yepes HETOYHI nopaam
OcBiTa: NoWNPEHHA XMBHMX 3HaHb | CMNCYBaHHS
XypHanicTuka: HeqoOCTOBIpHi 260 BUragaHi HOBMHM

ABTOHOMHI cucteMun Ta 060pOHa: KPUTUYHI piLLEHHSA B3 eTUYHOI
OL|iHKM

Part of
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Major Large Language Models (LLMs) S e

ranked by capabilities, sized by billion parameters used for training

CLICK LEGEND ITEMS TO FILTER
@ anthropic @ chinese © google @ meta @ mistral @ openAl @ other @ xAl Q search... show only: all
100 MMLU

DeepSeek V31~

Claude 3.5 Sonnet @®GPTO* @
]

+|89.8 = human expert GRT.0l.pr

Gemini 2.5 Prc

[ X

- '3 ‘ ,’ude Opustgwena-Next ?
GPT-4 Classic ini i . i = :
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L] @ Claude 2.1 Nemotron-4-340B® ° - e
U-PalM Claude? Yi-348 @ €. 2 Gemini £5%4 Maverick
® d - »
® DBRX . . Gemini 2.0
) Falcon 1808 " - __—Gemini-1.5 @ Claude 4.0 Sonnet
A 70+ IDEAL A | hatGPT-(gpt-3:5-turbo)- @ @ Titan 2. .. ani"lnr s =% PR
i LLaMA-658 Jlemez s Newo .
_ Emie35 “ ke ® ® , olama3238 Grok 4
e e Skyworkc:138 RakutenAl-78
— " X ® Minitron-48
Gopher o ® Granite $ Moo
. ®Nemotron-3228 o @ G °
- ¢ A Baichuan 2 Pile-T5 OLMoE-18-78
Ao ® JetMoE-88
Afl Griffin
las
® -
40 GPT-3 °
& S ® ® HLAT
UL220B BLOOM BloombergGPT Command-R®
M Hawk
o e
GPT-NeoX . RWKV-v5 Eagle 78 Rene
& Mistral 78 %
° o i
RoBERTa Mamba OpApple.On-Device Jun 24
°
20 AMD-Llama-135m
pre-2022 2022 2023 2024 2025

David McCandless, Tom Evans, Paul Barton

MMLU = benchmark for measuring LLM capabilities
Informationisbeautiful // Sep 2025

* = parameters undisclosed // source: LifeArchitect // data
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W &g’

Job Displacement BIAS Privacy Deepfakes Persuasive Al  Weaponization Ethi-cal Power-seeking

LUTYy4YHUI iIHTENEKT BiAKPUBAE BENMYE3HI MOXIMBOCTI, ane pasoM i3 HUMU NPUXOASATb | PU3UKK: Bi yNepeaKeHb i
BTpPaTU NPUBATHOCTI 40 Ae3iHhopmaLii Ta BUTICHEHHSA ntogen 3 poboyumx MicLb. bes YiTknx eTUYHNX | NpaBoOBMX
paMOK iHHOBaLLil MOXYTb MEePeTBOPUTUCA 3 IHCTPYMEHTY NPOrpecy Ha mXXepeno 3arpos, ToMy BignosigarnbHe
BUKOpPUCTaHHA Al ctae nutaHHaM 6e3nekn MmanbyTHBOrO.
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ManbyTHe: aBTOHOMHI
areHTHi cuctemmu

HactynHun etan po3sutky LI ue areHTHi cuctemm.

LLM nepecTatoTb NPOCTO pearysBaTtu Ha 3annTu: Tenep BOHN
NNaHyTb, 4iI0Tb | CniBnpauoTb. Al-areHT Mae nam'aTb,
[O0CTYN A0 IHCTPYMEHTIB | MOXe CaMOCTIIHO BUKOHYBaTU
3aBAaHHs, 3BiTyouM noanHi. My pyxaemocs Big “4at-060TiB’
00 CnpaBXHix LM poBMX KOrer.
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How Al Agents Work?
2
A BT oo
o o\ e asks
&iia n
Human Control n
' '
5 x
'
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W
P = APICalls Access Intemnet
T} < )
( { } LT E T ——
\ W - > e
bt v <>
Autonomous Al Agent
Action Access Interpret Code
.
v ]
®
b ¢ ] Environment
Memory Reactivity
Types of Al Agents Al Agent System Architecture
-
Learning Single Agent -
Agents ! !
A Agents act as personal assistants
Y 0
Utility-Based ) Simple Reflex
Agents i Agents
-
» o S
9, b Multi-Agent l { < 1 QA0 ]
-~ AlAgents =8 - —
Agents interact with each other in collaborative ways
. .
J \
i v
' 1 o
' '
<Y v Human-Machine
Goal-Based Model-Based —
Agents Reflex Agents

Part of

Agents interact with humans to provide assistance

S
o
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