DATA MINING
course syllabus

Educational and professional program "Artificial Intelligence Technologies"
Specialty 126 — Information systems and technologies
Level of education the first (bachelor’s)

Code of the course in the educational program OKII.23
Competencies KI K33 KC 1 KC6 KC 11
Program results ITP 4 ITP 9

Lectures and practical classes according to the schedule http://rasp.kart.edu.ua.
The information resources of the course are placed on the Google Classroom platform.

Lecturer of the course — PhD, Sen. Lec. Oleksandr Ivaniuk.

The course is designed for one semester, consists of 30 hours of lectures, 45 hours of laboratory work.

The course ends with an exam.

The course consists of six thematic blocks:

1. Introduction to machine learning and data mining (2 hours of lectures).

2. Linear regression method (6 hours of lectures).

3. Linear and Bayesian methods of classification and regression (6 hours of lectures).
4. Metric and logical methods of classification and regression (6 hours of lectures).

5. Unsupervised learning methods (6 hours of lectures).
6. Basics of recommender systems (4 hours of lectures).

Thematic and calendar plan of the course

Week Topic of the lecture Topic of laboratory work

1 Lec. 1. Introduction to machine learning and data LW 1. Basics of linear algebra
mining in Python

2 Lec. 2. Regression. Linear regression method LW 2. Construction and

2 — application of the linear

3 Lec. 3. Polynomial regression method regression method

4 Lec. 4. Overfitting. Regularization LW 3. Construction and

4 B application of the polynomial

regression method

5 Lec. 5. Classification. Logistic regression method LW 4. Construction and

5 Lec. 6. Classification quality metrics. Validation application of the logistic
techniques regression method

6 — LW 5. Construction and

7 Lec. 7 Naive Bayesian classification method aB%Fyég?;Loglgsfsti?iecaNtﬁ;Xem ethod

8 Le_c. 8. Metric classification and regression. k nearest LW 6. Construction and
neighbors method o
Lec. 9. Logical classification and regression. Decision ap|_oI|cat|on of the k nearest

8 - ' neighbors method
trees method

9 _



http://rasp.kart.edu.ua/

Week Topic of the lecture Topic of laboratory work

10 Lec. 10. Ensemble methods. Random forest method LW 7. Application of the

10 — decision trees method
Lec. 11. Clustering. Hierarchical clustering method. k- | LW 8. Construction and

11 S . .
means method application of the hierarchical

12 Lec. 12. Dimension reduction. Principal component clustering method and the k-
analysis means method

12 —

Lec. 13. Anomalies detection. Local outlier factor LW 9. Application of the

13 method. Isolation forest method dimension reduction methods
ij Lec. 14. Basics of recomme_nder systems LW 10. Application of the
15 Lec. 15. Basics of recommender systems anomalies detection methods
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2. Specialization «Machine Learning Specialization» (Coursera), author — prof. Andrew Ns. URL:
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https://bit.ly/3h2Srae.
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sentdex. URL.: https://bit.ly/3815qts.
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Robbie Allen. URL: https://bit.ly/3kQKzKS.

The procedure for assessment learning outcomes
Assessment of the student's knowledge of the course is carried out according to the following
components:

e performance and protection of laboratory work;

e passing modular control;

e taking an exam (mandatory when receiving an overall modular grade of F, at the student’s
choice when receiving an overall modular grade of D or B).
Laboratory work can be protected provided that the task is completed independently and correctly.
Protection of laboratory work is possible during laboratory classes and during consultation hours, but
no more than one laboratory work per day.
If a student misses more than two lectures during one module, the current grade for the corresponding
module is reduced by three points, for each missed lecture of more than two. Penalty points can be
worked off by completing additional individual or group tasks, showing activity during lectures and
laboratory classes, participating in student conferences (on the subject of the course) or data analysis
competitions.

Module | VP Of Type of work Maximum sum
control scores
LW 1 12
Current Performance and LW 2 12
1 control protection of LW 3 12 60 100
laboratory work LW 4 12
LW 5 12
Modular control 40 40
LW 6 12
Current Performance and LW7 12
2 control protection of LW 8 12 60 100
laboratory work LW 9 12
LW 10 12
Modular control 40 40
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