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1o 3a8epuweHutro ypoKa Bel 6yoeme 3Hames:

1.
2.
3.
4.
5.

O6bAcHUTL ponb Al-6ubnnorek u nnatpopm

Pasnuuarb Scikit-learn, TensorFlow, PyTorch n Hugging Face
BbibupaTtb MHCTPYMEHT B 3aBUCUMMOCTHU OT 3a4,a4M
MoHMmaTb ponb NpesobyuyeHHbIX mogeneu

MoHMMaTb, KaK pa3Hble UHCTPYMEHTbl 06beaUHAIOTCA B
ogHoMm Al-npoekTe

6. Buaetb B3aMmoCBA3b TEM, U3YUYEHHbIX B Kypce



Om 3a0a4u K Al-peweHuto

Al TASK

Llenb 1 3apava

$

DATA

[aHHble

PREPROCESSING

OuucTka, NpecbpasoBaHue,

NoAroTOBKa AaHHbIX

MODEL

Bbi6op Mopenu

TRAINING

O6y4eHune mogenu
Ha JaHHbIX

L

EVALUATION

OueHka KayecTBa
(meTpumkm)

APPLICATION

PeanbHoe npumeHeHne

| Ta6nuupbi

(CTpyKTypYpOBaHHbIe *

OaHHblE)

SEE
Q M306paxeHus

— | Tekct

=

Machine Learning

Knaccudukaums,
perpeccus, NMporHo3MpoBaHue

Computer Vision

PacriozHaBaHve 06beKToB,
[EeTeKLUs, CerMeHTaLms

NLP/LLM

ObpaboTka TeKCTa,
Knaccudukaums, reHepauus

Audio Al

PacnosHaBaHve peun,
Knaccubukaums 3ByKoB

Video Analytics

[leTtekums, TPeKuHr,
aHanu3 AencTeuii U cobbiTui

Ona KaXkaoro atana CyLwecTsyloT rotosble Al-MHCTPYMEHTbl 1 NaaTthopmbl.
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it & MO

WITHOUT LIBRARIES

Pa3spabortka c Hyns

. ER: > :
&

Write algorithms
Hanucanve anropuTtMmos

4

for iin range(n):
update_weights()

Implement mathematics 1
Peanusauus mMatemaTuyeckmx ey = Z VL(xi,y:)
METOA0B i=1

<

Training 8 K

O6y4eHune mogenu —

‘ Epoch

learning_rate = 0.001
batch_size = 32
optimizer = Adam(...)

OB

Optimization

HacTpoiika runepnapameTpos

2

Deployment

BHegpeHrvie mopenu

3a4yem HyxcHbl Al-uHCmpymeHmeol ?

WITH Al LIBRARIES

Mcnonb3oBaHue roToBbIX NUHCTPYMEHTOB

e D i A
*

READY TOOLS :E:{] NumPy |:!I Pandas () PyTorch

[OTOBbIE MHCTPYMEHTI

(6ubnuoTeku) . 1~ n
PN )
® teas cO
. TensorFlow OpenCV
MODEL « CNN, RNN, Transformer
Mopenb « Pretrained models

(roToBble apxuTEKTYpbI) + Easy API (fit, predict, etc.)

4

I3 Cat 0.96
i\a.
RESULT Wl oo 6.2
Pesynbrat

Person 0.01

Al-6ubnnotekn npenoCcTaBAAIOT FOTOBbIE UHCTPYMEHTbI ANA:

06paboTKM AaHHbIX;
CcO34aHnNA MoaeNnen;
obyueHus;

OLLeHKMU;

MCNO/Ib30BaHMA NpeaobyYeHHbIX Moaene;

BHEeApEeHNA MOAENEN.



JKocucmema UHcmpymeHmos Al

@ _AIPROJECT

[poeKT Ha OCHOBE UCKYCCTBEHHOIO UHTENIeKTa J

——

-

v
[aHHble Mopenb
Knaccudukaumsa [eTtekuus
& 3 - 3
CermeHTauus leHepauua
Tabnuubl  U306paxeHus TekeT 3BYK Buaeo
v ap.
.’.:"’ - A scikit-learn
.i! bnEy .%ﬂ Machine Learning
5 >
IIII Pandas {r\ Tensorquw
i : Deep Learning
0 e PyTorch
co opencv O Deep Learning
. ‘o0 Hugging Face
: l lIII Librosa S ' z Pretrained Models (LLM)

Data tools - noarotoBka AaHHbIX

ML/DL frameworks - obyueHne mogene

Model platforms - rotosbie mogenu

®@

Web

Be6-npunoxerus

O DmA&E

Deployment tools - ncnonb3oBaHne mogenm B NpUNOKEHUN

\
APPLICATION

[MpumeHeHne
i O
Mobile Cloud API
Mo6uneHble O6nayHble APl u
NpUNOXeHUsa pewenus WHTerpauum

¢

Web (React)
Be6-uHTepdeiic

Mobile (Flutter)

Mo6unbHble NPUNOXKEHUS

Cloud (AWS / GCP / Azure)

0O6nayHoe pa3BepTbiBaH1e

API (FastAPI)

CepBuCbl U UHTErpaLum



Scikit-learn

Scikit-learn Mpumepbl mogenen:
HEpHINEERoT)Ing * Linear / Logistic Regression
DATA * KNN
3arpy3ka 1 noarotoBka . .
oo * Decision Tree
¢ * Random Forest
train_test_split()
o i s * K-Means
$ * PCA
MODEL
Bbi6op Mogenu
& model.fit(X_train, y_train)
fit()
i y_pred = model.predict(X_test)
¥
= gredict() print(model.score(X_test, y_test))
e peacKa3aHue Ha HOBbIX
AaHHbIX
&

l metrics o . _ ]
ll OlieHKa KadecTsa Mopeny Scikit-learn - knaccuuecknit Machine Learning



TensorFlow / Keras

Ucnonb3yerca gna:

DATA
Images / Text / Tables / etc. * Neural Networks
* Computer Vision
‘ * NLP
NEURAL NETWORK .
Define model (layers) * 'g‘u dllo
* deployment
¥
model.compile() from tensorflow import keras
kit from tensorflow.keras import layers
&

model.fit() model = keras.Sequential(][

. l I Train the model on data

e N layers.Dense(128, activation="relu"),
layers.Dense(64, activation="relu"),
) I g:gg';gr‘f’gr'n‘:fctfo layers.Dense(10, activation="softmax")

)

TensorFlow/Keras = co3aaHue n obyuyeHne HeMPOHHbIX ceTei



TENSOR

Input data
(e.g., images, text, etc.)

NEURAL NETWORK

Forward pass
(predict output)

¥

LOSS

Calculate error
(difference between prediction
and true value)

BACKPROPAGATION

Compute gradients
(how to change weights)

UPDATE WEIGHTS

Adjust weights using gradients
(e.g., gradient descent)

PyTorch

HEMPOHHbIE CETW;
Computer Vision;
NLP;
Transformers;
nccnenoBaHUA U paspaboTka Al.

import torch

X = torch.tensor([
[1.0, 2.0],
[3.0, 4.0]

1)

print(x)

PyTorch - rubkum framework gna Deep Learning



TensorFlow unu PyTorch?

TensorFlow / Keras PyTorch
OcHoBHas 061acTb Deep Learning Deep Learning
Neural Networks v v
Computer Vision v v
NLP v v
GPU v v
Research v v
Production v v

III

9TO He KOHKypupylowme “tunbl Al”. 9TO pa3Hble UHCTPYMEHTDI
ANA peanmnsaumm mogeneu rnybokoro obyueHums.

TensorFlow - T01bKO NPpOMbILLAEHHOCTb

PyTorch - TtonbKo nccnepoBaHums



Hugging Face

'~ HUGGING FACE
| $

C_) MODEL HUB [oToBbIE MOAENU

Pretrained models

| —> CKayaTb
iy 3 3 — UCNONb30BaTb
\ - A00byunTL

= = @ IMAGE ||||- AUDIO
= - onybnanKkoBaTb

BERT ViT Whisper
Transformers Vision Audio

Models Models Models

He Bcerpa Hy»XHO 0byyaTb moaenb € HyAA.



[lpedcobyyeHHble modenu

TRAIN FROM SCRATCH PRETRAINED MODEL
O6yy4eHue ¢ Hyns Mcnonb3oBaHue rotoBoin Mogenu

MNMpumep: LLM

Large Dataset
(millions of examples)

&

Training
(many epochs)

Compute
(GPUs / TPUs)

Model

(trained from scratch)

o/
o/ e
of =

Ready Model

(pretrained)

\ 4

Fine-tuning
(on your data)

4

Your Task

(classification,
generation, etc.)

OT 06yueHuns ¢ HyNA K rotoBbiM moaensam

23

Large pretrained
language model
(e.g., LLaMA, GPT, BERT)

@

Your dataset
(your domain data)

Fine-tuning
(adapt to your task)

¥

Your application

(chatbot, QA, summarization,
classification, etc.)



OO0uH Al-npoeKm — MHO020 UHCMPYMEHMOo8

Cucrema aHann3a OT3bIBOB Video Analytics
(NLP) | ] (Computer Vision)

Pandas (¢ ] OpenCV |
Il' 3arpyaka 1 obpaboTka AaHHbIX
| c PaboTa c BUAEONOTOKOM
| ¥
DATA PREPARATION
OunCTKa, TOKEHU3aLMS, pasMeTka m VIDEO / FRAMES ‘

‘ YTeHune BUaeo U ussnedyeHue Kaapos

|
Hugging Face 4

[oToBbIE MOAENN U MHCTPYMEHTDI

YOLO
* ' Yo Lo Mogenb o6Hapy»XeHus 06BEKTOB

BERT MODEL ¥

Mopgenb ans aHanusa TekcTa

iy
$ | a | OBJECT DETECTION

Y10 1 raoe HaxoguTca?
PyTorch L--Jd
3anyck mogenu / obyyeHue {

API .= - OTcnexuBaHue 06 beKToB
CepBuc A4/19 UCMONb30BaHNA MOAENM

3 &

APPLICATION .'l APPLICATION

Beb / MobunbHoe Nnpunoxexue

=

o :

o o 4 TRACKING
=

MoacyeT, MOHUTOPUHT, aHaIUTUKa

PeanbHblie Al-cuctembl 06bIMHO 06bEANHAIOT HECKO/IbKO MHCTPYMEHTOB.



Kak ebibpamb uHCmpymeHm ?

 [E) WHATIS YOURTASK?

& & & * +
TEXT IMAGES / VIDEO AUDIO TABULAR DATA DEEP LEARNING
Text analysis, Object detection, Speech recognition, Prediction, classification, Custom models for
NLP, chat, etc. image classification, speaker analysis, regression, etc. complex tasks
video analytics, etc. audio classification, etc. (multi-modal, etc.)
=] Wb e B s
&b U e T 06
Hugging Face OpenC Librosa Scikit-learn TensorFlow PyTorch
(BERT, GPT, etc)) #Alanocel il el (CNN, RNN, Transf tc)
p I HAin OFC. (YOLO, ViT, CNN, etc.) (CNN, Transformer, etc.) (RF, SVM, XGBoost, etc.) » RNN, Transformer, etc.

CHauana BblbMpaem 3agauy — 3aTemM UHCTPyMmeHT. He HaobopoT.



YTO Mbl N3y4naun B Kypce?

ARTIFICIAL INTELLIGENCE

Turning data into intelligent solutions

v i v
DATA o® ® MACHINE LEARNING DEEP LEARNING
Collect, process and prepare data ./‘ Learn patterns from data Neural networks for complex data
&? NumPy /Pandas :ﬁ:o Classification g z\é}eliljr(lallyl\?rflw?rrﬁsformer)
o Data preprocessing »~  Regression 4 ) '
i TensorFlow / PyTorch
o1l Data visualization & Clustering <F O /Py
@ Data cleaning & transformation 1 I Dimensionality reduction (PCA) o Training (model.fit)
Model evaluation e Transfer learning
: : !
NLP COMPUTER VISION ' | 5 AUDIO |
Process and understand text Analyze images and video ' Process and understand sound
Transformers cnu OpenCV | I s Librosa
BERT / GPT / LLaMA u Images / Video ‘ )  Sound signals

VR WE @ (M

| %) . .

Text classification :_‘_: Object detection (YOLO) 5 Spectrogram

’ Image classification
Text generation m g \!J Speech recognition
(] .
_k Tracking
uestion answerin - n Audio classification

q . o e Segmentation

Na?

TOOLS
Scikit-learn - TensorFlow - PyTorch
Hugging Face - OpenCV - Librosa



3aKnto4YyeHume Kypca

DATA TYPES

Tables
CSV, Excel, Database

Text
Reviews, Articles, Chat

wiE

Images
Photos, Medical images

Audio

Speech, Music, Sounds

Video
CCTV, Sports, Actions

4 P H

©]

REAL-WORLD PROBLEM
Define the task and goal

i TOOLS & FRAMEWORKS

DATA
Collect data

. 2
PREPROCESSING !
Clean and prepare data r—® l'

4 ;
Al / ML MODEL ;

Choose and ponfigure model ‘\
7 L T
TRAINING
Train the model on data
¢ m -
EVALUATION
et | M
L
APPLICATION
Use the model L. 0

(e.g., API, web or mobile app)

4
RESULT

Useful predictions or automation

NumPy

Arrays and numerical computing

Pandas
Data analysis and manipulation

Scikit-learn

Machine learning algorithms

TensorFlow
Deep learning framework

PyTorch

Deep learning framework

Hugging Face
Pretrained models
(BERT, GPT, etc.)

OpenCV

Image and video processing

Librosa
Audio processing

NCKYCCTBEHHbI UHTENNEKT — 3TO He 0ZlHa MOZe/b U He oaHa bnbanoreka.
3TO NyTb OT peasibHOW 331a4M M AaHHbIX K paboTatlowemy MHTENTIEKTYA/IbHOMY

peLleHunto.
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