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IIporpamma MukpoxkBaanpuKanumn
o teme: ML specialist

Tema (xo1-Bo ML specialist (15 ects, 450 uacos)
4acoB)
PaGoTronaresn TOO PEAITPUHT (Digital Agency NIDGE)
Kareropust
N oOyuJaroruecs
caymareJiei

[To uroram ycremHoro 3aBepiieHus Kypca Clyiareb MonydaeT cCepTu(UKAT yCTaHOBICHHOTO
obpa3sia

Kpartkoe onucanue Kypca:

Ora nporpamMmma MUKpOKBaTU(UKALMK [TpeJHa3HAYECHA 11 CTYAEHTOB, 001aJaoIuX 6a30BbIMU
3HAaHUSMH B ITporpamMmmupoBanuu Ha Python. Llens mporpaMmbl — pa3BUTH UX HABBIKU
IIPOrPaMMUPOBAHNUS, YJIyUYIIUTh BJIaJICHUE HHCTPYMEHTAMH BU3yalIM3alluU JAHHBIX U
CIIOCOOHOCTH pa3padaTbiBaTh U OLIEHUBATh MOJIENIM, OCHOBAaHHbIE HA JaHHBIX. CTy/IE€HTHI TaKKe
Hay4aTcsl MPOBOJUTH CTATUCTUYECKUE aHAIN3BI C UCIIOIb30BAHUEM NTPO(HECCHOHATBHOTO
IPOTPAMMHOTO 00eCTieueHHs U IEMOHCTPUPOBATH KOMIIETEHTHOCTD B YIIPABICHUH JAHHBIMU.

K koHIly nporpamMmsl CTyZ€HTbI OyAyT UMETh IPOYHOE TOHUMAHUE OCHOB ITPOrPaMMHUPOBAHMUS
Ha Python u mo3HakomsTCs € MOJHBIM PabOYMM MPOLIECCOM B 00JIACTH HAYKH O JaHHBIX. JTO
BKJIIOUaeT B3ammoeiicTBre ¢ SQL-0a3aMu TaHHBIX 171 U3BJICUCHUS TAHHBIX, BHITTOJTHCHHIE
00pabOTKM AaHHBIX, UX TpaHC(HOPMAILINIO, CYMMUPOBAHHE, aHAJIN3 U MTOJITOTOBKY OTYETOB. B
nporpaMmme OyAyT UCIOIb30BaThCs MomysgpHble 0ndanoreku Python, Takue kak pandas u
NumPy, a Bce aHanu3bl Oy1yT NpOBOIUTHCS B Jupyter-HOyTOyKax.

[Tporpamma Taxxe aK[EHTHPYET BHUMaHHUE Ha 3Tanax, HeOOXOIMMBIX ISl CO3aHHS

3¢ (eKTUBHBIX MPUIIOKEHUN MAIIIMHHOTO 00y4YeHus ¢ Hcnonb3oBanueM Python u 6ubnuorexu
scikit-learn. OHa BBOJUT OCHOBHBIC KOHIICIIIIMK MAIIIMHHOTO 00yUYCeHHUsI, OOBSICHSAET HINPOKO
UCTIONIb3yEeMbIE aJITOPUTMBI H PACCMATPUBAET MX MPEUMYIIECTBA U OTPAaHUYCHUSL.
JIOTIOTHUTEIBHO MPOTrpaMMa OXBATHIBAET MPABMIIBHOE MTPEICTABIICHHIE JAHHBIX JIJISI MAITMHHOTO
00yuYeHMsI U TIOJJUEPKUBAET KIFOUEBbIE aCMEKThI, KOTOPBIE CIEAYeT yUYUTHIBATh PU 00paboTKe
JTAHHBIX.

[{enn nmporpammsI:

- CozeiicTBOBaTh MPUHITHIO PEIICHUH B MPOEKTAX, CBA3aHHBIX C HAYKOM O JaHHBIX.

- YKpenuTh T10Bepre K MATEMaTHUYECKUM MOJICTISIM B 3a[a4aXx MAlTMHHOTO OOy4CHHS.

- [ToquepkHyTh BaXKHOCTh MCIOJIB30BaHUS SI3bIKOB MPOTPAMMHUPOBAHUS U KOMITBIOTEPOB B
3a/ladyax MAIIMHHOTO O0yYeHHS.

YUEBHbIH IUVIAH KYPCA
(KO0JIN4eCTBO aKaleMUYeCKUX YaCOB)

HaumenoBanue Coaepxanue KoJs1-Bo yacoB
MOayJIei Bcero | Jlek. | [Ipak./JIa6. | CPC/II
Python nas Introduction to Data Science. 10 1 2 7

anaju3a aanubix | Python Language Basics, IPython,
and Jupyter Notebooks

F-05b, 1-01, 12.11.2012




Built-in Data Structures, 10 1 2 7

Functions and Files

NumPy Basics: Arrays and 10 1 2 7

Vectorized Computation

Getting Started with pandas 10 1 2 7

Data Loading, Storage and File 10 1 2 7

Formats

Data Cleaning and Preparation 10 1 2 7

Data Wrangling: Join, Combine 10 1 2 7

and Reshape

Plotting and Visualization 10 1 2 7

Data Aggregation and Group 10 1 2 7

Operations

Time Series 10 1 2 7

Advanced pandas 10 1 2 7

Introduction to modeling Libraries | 10 1 2 7

in Python

Data Analysis Examples 10 1 2 7

Project 20 2 4 14

HUTOI'O 3a 1 moayJab: 150y | 154 30u 105y
MammuHHoe Introduction: Problems Machine 10 1 2 7
o0yuennue 1 Learning (ML) Can Solve; Why

ML? Why Python? Essential

libraries and tools.

Supervised Learning. 10 1 2 7

Classification and regression.

Generalization, Overfitting, and

Underfitting.

Supervised Machine Learning 10 1 2 7

Algorithms: k-Nearest Neighbors,

Linear Models.

Naive Bayes Classifiers. Decision 10 1 2 7

Trees. Ensembles of Decision

Trees.

Support Vector Machines. Neural 10 1 2 7

Networks (Deep Learning).

Uncertainty Estimates from 10 1 2 7

Classifiers. The Decision

Function. Predicting Probabilities.

Uncertainty in Multiclass

Classification.

Unsupervised Learning and 10 1 2 7

Prepocessing. Types of

Unsupervised Learning.

Challenges in Unsupervised

Learning.

Preprocessing and Scaling.

Different Kinds of Preprocessing.

Dimensionality Reduction, 10 1 2 7

Feature Extraction, and Manifold
Learning. Principal Component
Analysis (PCA). Non-Negative
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Matrix Factorization (NMF).
Manifold Learning with t-SNE.

Clustering: k-Means Clustering,
Agglomerative Clustering.

10

DBSCAN, Comparing and
Evaluating Clustering Algorithms,
Summary of Clustering Methods.

10

Representing Data and
Engineering Features. Categorical
Variables. One-Hot-Encoding
(Dummy Variables). Numbers
Can Encode Categoricals.

10

Binning, Discretization, Linear
Models, and Trees. Interactions
and Polynomials.

10

Univariate Nonlinear
Transformations. Automatic
Feature Selection. Univariate
Statistics.

10

Model-Based Feature Selection.
Iterative Feature Selection.
Utilizing Expert Knowledge.

20

14

HUTOI'O 3a 2 moayJib:

150 u

15y

30u
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MamuHHoe
o0yuenue 2

The Machine Learning
Landscape.

Types of Machine Learning
Systems. Supervised /
Unsupervised Learning

Batch and Online Learning
Instance-Based Versus Model-
Based Learning

10

Main Challenges of Machine
Learning

Insufficient Quantity of Training
Data

Nonrepresentative Training Data
Poor-Quality Data

Irrelevant Features

Overfitting the Training Data
Underfitting the Training Data

10

End-to-End Machine Learning
Project

Working with Real Data

Look at the Big Picture

Frame the Problem

Select a Performance Measure
Check the Assumptions

Get the Data

Create the Workspace
Download the Data

Take a Quick Look at the Data
Structure

10

F-05b, 1-01, 12.11.2012




Create a Test Set

Discover and Visualize the Data
to Gain Insights

Visualizing Geographical Data
Looking for Correlations
Experimenting with Attribute
Combinations

Prepare the Data for Machine
Learning Algorithms

Data Cleaning

Handling Text and Categorical
Attributes

Custom Transformers

Feature Scaling
Transformation Pipelines
Select and Train a Model
Training and Evaluating on the
Training Set

Better Evaluation Using Cross-
Validation

Fine-Tune Your Model

Grid Search

Randomized Search

Ensemble Methods

Analyze the Best Models and
Their Errors

Evaluate Your System on the Test
Set

Launch, Monitor, and Maintain
Your System

10

Classification

MNIST

Training a Binary Classifier
Performance Measures
Measuring Accuracy Using Cross-
Validation

Confusion Matrix

Precision and Recall
Precision/Recall Tradeoff
The ROC Curve

Multiclass Classification
Error Analysis

Multilabel Classification
Multioutput Classification

10

Training Models

Linear Regression

The Normal Equation
Computational Complexity
Gradient Descent

Batch Gradient Descent
Stochastic Gradient Descent
Mini-batch Gradient Descent

10
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Polynomial Regression
Learning Curves

Regularized Linear Models
Ridge Regression

Lasso Regression

Elastic Net

Early Stopping

Logistic Regression
Estimating Probabilities
Training and Cost Function
Decision Boundaries
Softmax Regression

10

Support Vector Machines
Linear SVM Classification
Soft Margin Classification
Nonlinear SVM Classification
Polynomial Kernel

Adding Similarity Features
Gaussian RBF Kernel
Computational Complexity

10

SVM Regression
Under the Hood

Decision Function and Predictions

Training Objective
Quadratic Programming
The Dual Problem
Kernelized SVM
Online SVMs

10

Decision Trees

Training and Visualizing a
Decision Tree

Making Predictions

Estimating Class Probabilities
The CART Training Algorithm
Computational Complexity
Gini Impurity or Entropy?
Regularization Hyperparameters
Regression

Instability

10

Ensemble Learning and
Random Forests

Voting Classifiers

Bagging and Pasting

Bagging and Pasting in Scikit-
Learn

Out-of-Bag Evaluation
Random Patches and Random
Subspaces

Random Forests

Extra-Trees

Feature Importance

10

Boosting

10
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AdaBoost
Gradient Boosting
Stacking

Dimensionality Reduction 10 1 2 7
The Curse of Dimensionality
Main Approaches for
Dimensionality Reduction
Projection

Manifold Learning

PCA 10 1 2 7
Preserving the Variance

Principal Components

Projecting Down to d Dimensions
Using Scikit-Learn

Explained Variance Ratio
Choosing the Right Number of
Dimensions

PCA for Compression
Incremental PCA

Randomized PCA

Kernel PCA 10 1 2 7
Selecting a Kernel and Tuning
Hyperparameters
LLE
Other Dimensionality Reduction
Techniques
UTOI'O3a3 moayab: | 150y | 154 30u 1054
NUTOTI'O: | 450u | 454 90 4 315y
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