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Python NumPy Matplotlib Scikit-learn Keras

NMPOrPAMA KYPCY

1. Introduction to Machine Learning
e lllo take AI/DS/ML/DL?
® Ponb matemaTtukn y ML
® Ponb ctatucTnkm y ML
e 3apjadi, Wo Bupiwye ML
e ETanu peanisauii npoekTiB i3 ML
e 306ip i 06pobka fgaHmx y ML, mxepena faHux Ta ix 0co6/MBOCTi

e Orniaj 0CHOBHUX IHCTPYMEHTIB y ML 3 BukopucTaHHaM Python

2. Machine Learning Basic Tool: NumPy
e lllo take NumPy?
e Tunu gaHux Ta ix atpuéyTtu
e Macusu
e Onepadji 3 macusamu

e CopTyBaHHsA MacuBiB

3. Machine Learning Basic Tool: Pandas

e lllo Take Pandas?

peTanbHile npo Kypc



CTpykTypu i Tunu gaHmx y Pandas

IMNoOpTyBaHHSA 1 ekcnopTyBaHHS gaHux y Pandas
e Ornag paHnx y Pandas

e Ornepaduji 3 gaHuvn B Pandas

4. Data Visualization
e [pu3HaYeHHs | BX/IMBICTb Bi3yasibHOro aHanisy i Bidyastizauii aHux
® [epBUHHWI aHani3 gaHux
e Mogayni matplotlib, seaborn, plotly
e [lobypoBa NpocTux rpadikis OgHIET 3MIHHOT
e [lobynoBa rpadikiB ABOX i GisibLLIe 3MIHHUX
e AHani3 rpadikie (Nnepe.ipka kopensuii, aytnenepis...)
e [lobyaoBa HOBMX 3MiHHUX BPYUHY

e [lobynoBa HOBMX 3MIHHMX 3a [ONOMOro 6ib/ioTek

5. Linear Regression & Regularization
e JliHiHIi mogeni B 3agavax perpecii
e HaBuaHHS Mogeni NiHiHoI perpecii
e JliHinHa perpecis B scikit-learn
e [pagieHTHMI cnycK y 3aadvax NiHiliHoi perpecii
e CToxacTuuHuii i mini-batch rpagieHTHWIA cnyck
e [lepeHaB4yaHHSA i HegoHaBYaHHSA. linepnapameTpu
e Perynsapisauis

e Kpoc-Banigauis

6. Logistic Regression & Machine Learning Metrics
® MeTpuKN AKOCTI
® MeTpurKn SKOCTI B 3aa4ax perpecii
® MeTpurKn SKOCTI B 3afa4ax knacudpikaw,ii
® MeTpuku SKocTi B scikit-learn
e MeTpuyHi mogeni
e [lpuHUMN nepefbayveHHs B METPUYHMX MOLENAX
® MeTpuku BigcTaHi

e KNN knacudikatop i perpecop y scikit-learn

7. Tree Based Models



e lges poboTu Mogenei Ha OCHOBI AepeB pilleHb
e TpeHyBaHHA AepeBa pilleHb

@ KpuTepii 3ynuHKN i «NigCTpUraHHA» Aepes

e [lepeBa pilleHb i kKaTeropianbHi qiui

e [Mpuknagm peanisauii B scikit-learn

® Bias-Variance Tradeoff

e Bagging

® Boosting

e Stacking

8. SVM & Clustering
e SVM

e |ges anropumTy. Po6oTa Ha NiHIKHO PO34iNbHUX AaHUX
@ SVM Ha NiHiliHO HepPO3AiTbHNX AAaHKX

e dApapa. MeTog BikHa MNap3eHa

e Knactepu3sauis

e Unsupervised learning

@ OCHOBHI asiropuTMK KnacTtepusaw,ii

e k-means

® |epapxiyHa knactepusalis

e Knactepu3sauisi 3a Wi/IbHICTHO 06’EKTIB

® |HWi meToan knacTtepmsauii

® MeTpurKK OLIHKM AKOCTI Knactepusauil

9. Dimensionality Reduction

10. Recommender Systems

11. Introduction to Deep Learning
e BusHayeHHs Deep Learning
e 3ajaui, WO BMPILWYIOTLCS 3a gornomMoroto Deep Learning
@ HeipoHHI mepexi
e OcHoBHi thpeimBopku ans Deep Learning
e OsHaitomneHHs 3 PyTorch
® TeH3opu

® Habopwu faHux i 3aBaHTaxKyBadi faHnx



MobynoBa HEMPOHHOT Mepexi

ABTOMAaTUYHE OBUYNCEHHS HOXiAH nx

OnTumizauis napameTpis Mogeni

36epexeHHs | 3aBaHTaXeHHA mogeni

. 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
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Optical Character Recognition (OCR)
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
DeepLab v3

DeeplLab v3+

. Computer Vision: Object Detection



e Introduction to Object Detection

e Object Detection Metrics

e Non-Maximum Suppression (NMS)

@ Viola-Jones Detectors

® HOG Detector

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

e R-CNN

e Fast R-CNN

® 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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