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1. Introduction to Machine Learning
e Yro Takoe AI/DS/ML/DL?
e Ponb matematunkm B ML
e Ponb ctatnctukmn B ML
e 3apaun, pewaemble ML
® DrTanbl peasiM3ayum nNpoekTos no ML
e C60p 1 06paboTka faHHbIX B ML, ICTOYHUKM OaHHbIX 1 UX OCOBEHHOCTH

e O630p OCHOBHBIX NHCTPYMEHTOB B ML C ucnosb3oBaHmem Python

2. Machine Learning Basic Tool: NumPy

® Yto Takoe NumPy?

® Tunbl AaHHbIX U UX aTpubyTbl
e MaccuBbl

e Onepauuu ¢ Mmaccmsamu

e CopTMpoBKa MaccuBoB

3. Machine Learning Basic Tool: Pandas

e Yto Takoe Pandas?



CTpyKTYypbI 1 TUNbI AaHHbIX B Pandas
@ IMNopT 1 3KcnopT AaHHbIX B Pandas
e O630p gaHHbIX B Pandas

e Onepauuu ¢ gaHHbiMK B Pandas

4. Data Visualization
@ HasHauyeHune 1 BaXXHOCTb BU3YaUTbHOro aHasm3a 1 Bu3yanunsaumm gaHHbIX
@ [lepBWYHbI aHa/IM3 JaHHbIX
e Mogaynu matplotlib, seaborn, plotly
@ [locTpoeHme NPOCTbIX rPatMKoB OAHOM NEPEMEHHOIA
e [locTpoeHue rpadnkoB ABYX 1 6osiee nepeMeHHbIX
e AHanu3 rpadhmkoB (NpoBepka Koppensuun, ayTieiiepos...)
@ [loCTPOEHME HOBbIX MEPEMEHHbIX BPYUHYHO

@ [loCTpoeHME HOBbIX NePEMEHHbIX C MOMOLLLI 6MBMOTEK

5. Linear Regression & Regularization
e JlnHeiHble MOAENV B 3afa4ax perpeccum
e OOyuyeHve Mofenun NMHeliHol perpeccun
e JlvHeiHas perpeccus B scikit-learn
e [paaneHTHbIV cnyck B 3aa4ax IMHENHON perpeccun
e CTroxactuyeckuii 1 mini-batch rpagueHTHbIA cnyck
e [lepeobyyeHne n HegoobyyeHre. MmnepnapameTpbl
® Peryngapusayus

e Kpocc-Banugauus

6. Logistic Regression & Machine Learning Metrics
® MeTpuku kavecTsa
e MeTpukn KayecTBa B 3aa4ax perpeccumu
e MeTpuKM KayecTBa B 3aga4ax knaccudukaumm
e MeTpuku KayecTBa B scikit-learn
® MeTpuyeckrne moaenu
e [MpyHUMN NpeacKasaHusi B METPUYECKMX MOAENSAX

o MeTtpuku pacctosiHua KNN knaccudhmkaTtop n perpeccop B scikit-learn

7. Tree Based Models

e ges paboTbl MOAENE Ha OCHOBE AEPEBLEB PELLEHUIA



TpEeHNpPOBKM JepeBa peLleHunia

KprTepnmn 0CTaHOBKM U «NOACTPUraHNS» AEPEBbLEB
[epeBbs pelueHnii 1 kateropnasbHble nym
Mpumepsbl peanm3aunn B scikit-learn

Bias-Variance Tradeoff

Bagging

Boosting

Stacking

8. SVM & Clustering

SVM

Wpes anroputma. PaboTa Ha NMHEHO pa3faenbHbIX AaHHbIX
SVM Ha nMHelHOo Hepa3aenbHbIX AaHHbIX
Aapo. Metog okHa Nap3eHa
KnacTtepusauus

Unsupervised learning

OCHOBHble a/TTopUTMbI KniacTepusalum
k-means

Vepapxuyeckasn knacrtepusaums
Knactepusauusi no naoTHOCTY 06bEKTOB
[pyrve meToabl kKnactepusauum

MeTpuKn OLEeHKM KayecTBa knacrtepusalmm

9. Dimensionality Reduction

10.

11.

Recommender Systems

Introduction to Deep Learning
OnpegeneHune Deep Learning

Pewaewmble 3aga4n ¢ nomoLbio Deep Learning
HelipoHHble ceTun

OcHoBHbIe pelimBopkmn s Deep Learning
3HakomcTBo ¢ PyTorch

TeH3opbl

Habopbl AaHHbIX 1 3arpy3urky AaHHbIX

MocTpoeHne HelipoHHOW ceTu



ABTOMaTUUYECKOE BbIYMC/IEHNE MPOU3BOAHBIX
OnTyMU3aLMsi NapameTpoB MOAE/NN

CoxpaHeHune n 3arpyska mogenmu

. Deep Learning: Layers
Linear Layers
Convolutional Layers
Pooling Layers
Normalization Layers
Embedding Layers
Dropout Layers
Special Layers
Activation Layers
Gradient Explosion
Gradient Vanishing

Weight Initializations

. Deep Learning: Optimization
Optimization: General Ideas
Gradient Descent
Stochastic Gradient Descent
SGD with Momentum
Nesterov Momentum
RMSProp

Adam

. Introduction to Computer Vision
Image Classification
Image Segmentation
Object Detection
Object Tracking
Facial Recognition
Pose Estimation
Gesture Recognition

Optical Character Recognition (OCR)



17.

Image Restoration
Image Generation
OpenCV

Albumentations

. Computer Vision: Classification Models

ImageNet Dataset
LeNet

AlexNet

VGG

GoogLeNet (Inception v1)
Inception v2
ResNet

DenseNet
MobileNet v1
MobileNet v2
MobileNet v3
EfficientNet

EfficientNet v2

. Computer Vision: Segmentations Models

Segmentation Datasets
Metrics

FCN

SegNet

U-Net

LinkNet

FPN

ENet

PSPNet

DeeplLab v3

DeeplLab v3+

Computer Vision: Object Detection

Introduction to Object Detection



e Object Detection Metrics

e Non-Maximum Suppression (NMS)

® Viola-Jones Detectors

e HOG Detector

e Deep Learning-based Detection Methods
e Two and One Stage Detectors

e R-CNN

e Fast R-CNN

e Faster R-CNN

e FPN

18. Introduction to Natural Language Processing

19. Natural Language Processing: Embeddings

20. Transformers

e Transformer
e GPT
e BERT

e Vision Transformer (ViT)

21. Reinforcement Learning
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