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1. The purpose and objectives of mastering the discipline 
The purpose of the discipline is to develop, in accordance with the educational program, 

the competencies of OPC-1, OPC-3 of the student. 
To achieve this goal, the following objectives are addressed in the course: familiarization 

with the basic concepts and types of machine learning problems; study of data preparation meth-
ods, including cleaning, normalization, and feature engineering; mastering basic supervised 
learning models, such as linear and logistic regression; mastering stochastic gradient descent as a 
method for optimizing models; forming an understanding of metrics for assessing the quality of 
classification and interpreting model results; studying methods for combating overfitting, includ-
ing regularization and cross-validation; mastering classification algorithms based on the nearest 
neighbor method and the support vector machine; study of algorithms for constructing decision 
trees and ensemble models, such as random forest and gradient boosting; familiarity with unsu-
pervised learning methods, including clustering algorithms; mastering methods of dimensionality 
reduction and data visualization, such as PCA and t-SNE; developing practical skills in tuning 
models using hyperparameter selection; developing the ability to compare and interpret the re-
sults of different models based on objective metrics. 

−  
 

2. The place of the discipline in the structure of the educational program 
The course "Machine Learning Programming Design Based on Python / Разработка 

программного обеспечения для машинного обучения на основе Python" is a mandatory part 
of the curriculum. It is completed in semester one . 
 
3. A list of planned learning outcomes for the discipline, correlated with the planned learning out-
comes for the educational program 

Code, formulation of compe-
tence Code, indicator formulation 

Planned learning outcomes for the 
discipline, characterizing the stages 
of formation of competencies, indi-

cators 
OPK- 1 .  
Able to find, formulate and 
solve current and significant 
problems in applied and 
computer mathematics 

ID-1 OPK-1 Finds and formulates 
significant problems of applied 
and computer mathematics  
ID-2 OPK-1 knows and uses 
methods for solving significant 
problems of applied and com-
puter mathematics 

Identifying and formulating signif-
icant problems in applied and 
computer mathematics that arise 
during data analysis and the devel-
opment of machine learning sys-
tems; analyzing applied problems 
for their mathematical formula-
tion; defining mathematical mod-
els necessary for solving problems 
of classification, regression, clus-
tering, and data dimensionality 
reduction; identifying the limita-
tions and specific features of 
mathematical methods used in ma-
chine learning; substantiating the 
relevance and practical signifi-
cance of the mathematical prob-
lems under consideration; formu-
lating problems for subsequent 
software implementation in Py-
thon. 

OPK-3 
Capable of independently creat-
ing application software based 

ID-1 OPK-3 Independently cre-
ates application software prod-
ucts 

Independent development of ap-
plied software products for solving 
data analysis and machine learning 



Code, formulation of compe-
tence Code, indicator formulation 

Planned learning outcomes for the 
discipline, characterizing the stages 
of formation of competencies, indi-

cators 
on modern information technol-
ogies and network resources, 
including domestically pro-
duced ones 

ID-2 OPK-3 Knows and can find 
modern information technolo-
gies, including domestically 
produced ones, necessary for 
the creation of applied software 
products . 

problems in Python; designing the 
structure of a software solution 
taking into account the assigned 
task; implementing algorithms for 
data processing, training, and 
evaluating machine learning mod-
els; using specialized Python li-
braries for data analysis, visualiza-
tion, and machine learning; testing 
and debugging software compo-
nents; analyzing and interpreting 
the results of the developed soft-
ware product; documenting the 
software solution and preparing it 
for practical use. 

 
 

4. Volume of the academic discipline and forms of control * 
 
Number of classes: total: 4 credits, 144 academic hours. OFO, 

in academic hours 

Contact work: 32.00 
Lectures/including practical training 0.00 
Laboratory work /including practical training 32.00 
Practical classes /including practical training 0 
Independent work 112.00 
Forms of control - 
Exam - 
Credit 1 semester - 
Credit with grade - 
Coursework No 
 

* The course involves the use of e-learning and distance learning technologies 
 



5. The content of the discipline, structured by topics (sections) indicating the number of hours and types of classes 
 

No. Section (topic) of the discipline and brief content 
Formed 

competencies, 
indicators 

full-time education 

Forms of ongoing 
monitoring of aca-
demic performance 

Contact work 
students with 

teacher/of which in uniform 
practical training, hours 
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1st semester 
1.  Basics work with Jupyter Notebook, Ju-

pyterLab and Google Colab 
 ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

2.  Basics of working with the NumPy package ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

3.  Basics of working with the matplotlib package ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

4.  Introduction to pandas: The Series Object ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 



5.  Introduction to pandas: The DataFrame Object ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

6.  Fundamentals of Exploratory Data Analysis ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

7.  Linear regression ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

8.  Logistic regression ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

9.  Quality metrics for classification models ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

10.  Nearest neighbors and support vector ma-
chines 

ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

11.  Decision trees ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

12.  Random Forest ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 



13.  Gradient boosting ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

14.  Unsupervised Learning: Data Clustering Prob-
lems 

ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

15.  Unsupervised Learning: Data Dimensionality 
Reduction Problems 

ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

16.  Selection of hyperparameters for models ID-1 OPK-1 
ID-2 OPK-1 
ID-1 OPK-3 
ID-1 OPK-3 

 2.00  7:00 Defense of practical 
work 

 TOTAL for 1 semester   32.00  112  
 TOTAL   32.00  112  



6. Fund of assessment tools for the discipline 
The Assessment Toolkit (AT) for the course "Machine Learning Programming Design 

Based on Python / Разработка программного обеспечения для машинного обучения на 
основе Python" is based on a list of mastered competencies, indicating the stages of their devel-
opment during the course. The AT provides objective monitoring of the achievement of planned 
learning outcomes. The AT includes: 

- description of indicators and criteria for assessing competencies at various stages of their 
formation, description of assessment scales; 

- methodological materials defining the procedures for assessing knowledge, skills, abili-
ties and (or) work experience, characterizing the stages of competence development; 

- standard test assignments and other materials necessary for assessing knowledge, skills 
and the level of mastery of the developed competencies in the process of mastering the discipline 
(module). 

FOS is an appendix to this discipline program. 
 

7. Methodological guidelines for students on mastering the discipline 
When starting work, each student should take into account the following provisions. 
The Machine Learning Programming Design Based on Python / Разработка 

программного обеспечения для машинного обучения на основе Python course is structured 
thematically, with each topic being a logically complete section. 

Practical work is aimed at acquiring practical experience in the relevant subject area . 
Students' independent work is aimed at independent study of additional material, prepara-

tion for practical and laboratory classes, and completion of all types of independent work. 
To successfully master the discipline, it is necessary to complete all types of independent 

work using the recommended sources of information. 
 
8. Educational, methodological and informational support of the discipline 

8.1. List of basic and additional literature required for mastering the discipline 
8.1.1. List of main literature:  

1. 1.  Géron, A. Hands-On Machine Learning with Scikit-Learn, Keras, and Tensor-
Flow: Concepts, Tools, and Techniques to Build Intelligent Systems. — 3rd ed. - Sebas-
topol, CA: O'Reilly Media, 2022. - 850 p. — ISBN 978-1098125974. 

2. McKinney, W. Python for Data Analysis: Data Wrangling with pandas, NumPy, and Ju-
pyter. — 3rd ed. - Sebastopol, CA: O'Reilly Media, 2022. - ISBN 978-1098104030. 
 
 
8.1.2. List of additional literature: 

1. Huyen, C. Designing Machine Learning Systems: An Iterative Process for Pro-
duction-Ready Applications. - Sebastopol, CA: O'Reilly Media, 2022. - ISBN 
978-1098107963. 

2. Raschka, S.; Liu, Y.; Mirjalili, V. Machine Learning with PyTorch and Scikit-
Learn: Develop machine learning and deep learning models with Python. - Bir-
mingham: Packt Publishing, 2022. - 770 p. — ISBN 978-1801819312. 

3. Murphy, K. P. Probabilistic Machine Learning: An Introduction. - Cambridge, 
MA: The MIT Press, 2022. - ISBN 978-0262046824. 

4.  
 
8.2. List of educational and methodological support for independent work of stu-

dents in the discipline 
1. Guidelines for completing laboratory work on the subject " Machine Learning Pro-

gramming Design Based on Python / Разработка программного обеспечения для машинного 
обучения на основе Python" (electronic resource) 



2. Guidelines for organizing and conducting independent work on the subject "Machine 
Learning Programming Design Based on Python / Разработка программного обеспечения для 
машинного обучения на основе Python" (electronic resource) 

 
8.3. List of resources of the information and telecommunications network "Inter-

net" necessary for mastering the discipline 
1. Bazhenova I.Yu. Introduction to programming [Electronic resource]: textbook / I.Yu. 

Bazhenova, V.A. Sukhomlin. - Electronic text data. - Moscow, Saratov: Internet University of 
Information Technologies (INTUIT), University education, 2017. - 327 p. - URL 
: http://www.iprbookshop.ru/67397.html 

2. Ivanov A.P., Poznyak L.T. Workshop on numerical methods. Calculation functions . 
URL: http://www.apmath.spbu.ru/ru/structure /depts/is/task1-2013.pdf . 

3. Pimenov V.G. Numerical Methods: in 2 parts. Part 2: [study guide] / V.G. Pimenov, 
A.B. Lozhnikov; [scientific ed. Yu.A. Melentsova] ; Ministry of Education and Science of the 
Russian Federation, Ural. Federal University. – Ekaterinburg: Publishing house of Ural. Univer-
sity, 2014. – 106 p. – URL: https://elar.urfu.ru/bitstream/10995/31219/1/978-5-7996-1342-
6_2014.pdf . 

4. Numerical Methods . Part 1. URL : https://teach-in.ru/course/numerical-methods-part-
1 

 
9. List of information technologies used in the implementation of the educational process in 
the discipline, including a list of software and information reference systems 

Lectures are delivered using computers and multimedia presentations. In lab classes, stu-
dents present presentations they prepared during independent work hours. 

Information reference systems: 
Information and reference and information and legal systems used in the study of the dis-

cipline: 
1. https://ru.wikipedia.org/wiki / Computational_methods Wikipedia is the free encyclope-

dia. 
2. http://www.intuit.ru/studies/courses/2317/617/info Numerical methods: National Open 

University INTUIT 
 
Software: 
1 Operating system: Microsoft Windows (latest version) 
2 Base plastic bag Microsoft Office programs (Word, Excel, PowerPoint) 
3 Maple Microsoft Office Standard 2013 ( agreement No. 01- ea / 13 dated February 25, 

2013, license No. 61541869) 
 
10. Description of the material and technical base necessary for the implementation of the 
educational process in the discipline 
  

Practical 
classes 

A classroom for conducting classes, equipped with multimedia equipment and 
technical teaching aids 

Independent work A room for independent student work equipped with computers and the ability 
to connect to the Internet and access the university's electronic information and 
educational environment. 

 
11. Features of mastering the discipline by persons with disabilities 

Students with disabilities are provided with special textbooks, teaching aids and didactic 
materials, special technical teaching aids for collective and individual use, the services of an as-
sistant (helper) who provides students with the necessary technical assistance, as well as the ser-
vices of sign language interpreters and tactile sign language interpreters. 

http://www.iprbookshop.ru/67397.html
http://www.apmath.spbu.ru/ru/structure%20/depts/is/task1-2013.pdf
https://elar.urfu.ru/bitstream/10995/31219/1/978-5-7996-1342-6_2014.pdf
https://elar.urfu.ru/bitstream/10995/31219/1/978-5-7996-1342-6_2014.pdf
https://teach-in.ru/course/numerical-methods-part-1
https://teach-in.ru/course/numerical-methods-part-1
https://teach-in.ru/course/numerical-methods-part-1
https://teach-in.ru/course/numerical-methods-part-1
https://teach-in.ru/course/numerical-methods-part-1
https://teach-in.ru/course/numerical-methods-part-1
https://ru.wikipedia.org/wiki
http://www.intuit.ru/studies/courses/2317/617/info


The acquisition of the discipline by students with disabilities can be organized jointly with 
other students, as well as in separate groups. 

The acquisition of the discipline by students with disabilities is carried out taking into ac-
count the characteristics of psychophysical development, individual capabilities and health sta-
tus. 

In order to ensure accessibility of higher education under the educational program for indi-
viduals with disabilities, the following is provided when mastering the discipline: 

1) for persons with visual impairments: 
- the presence of an assistant who provides the student with the necessary technical assis-

tance, taking into account individual characteristics (helps to take up a workstation, move 
around, read and complete assignments, including taking down dictation), 

- written assignments, as well as instructions on how to complete them, are written in large 
print, 

- special textbooks, teaching aids and didactic materials (with large print or audio files), 
- individual uniform illumination of at least 300 lux, 
- if necessary, the student is provided with a magnifying device to complete the assign-

ment; 
2) for persons with hearing impairments: 
- the presence of an assistant who provides the student with the necessary technical assis-

tance, taking into account individual characteristics (helps to take up a workstation, move 
around, read and complete assignments, including taking down dictation), 

- the availability of sound amplification equipment for collective use is ensured; if neces-
sary, the student is provided with sound amplification equipment for individual use; 

- is provided with appropriate sound means for reproducing information; 
3) for persons with disabilities who have musculoskeletal disorders (including severe im-

pairments of the motor functions of the upper limbs or the absence of upper limbs): 
- written assignments are completed on a computer with specialized software or dictated to 

an assistant; 
- at the student’s request, assignments can be completed orally. 
 

12. Features of the implementation of the discipline using distance learning technologies 
and e-learning 

According to Part 1 of Article 16 of Federal Law No. 273-FZ of December 29, 2012, "On 
Education in the Russian Federation," e-learning is defined as the organization of educational 
activities using information contained in databases and used in the implementation of education-
al programs, as well as information technologies, technical means, and information and tele-
communications networks that facilitate the transmission of said information over communica-
tion lines, as well as interaction between students and teaching staff. Distance learning technolo-
gies are educational technologies implemented primarily using information and telecommunica-
tions networks through indirect (remote) interaction between students and teaching staff. 

The course may be delivered using distance learning technologies and e-learning, in 
whole or in part. The components of the course's teaching and methodological kit (the course 
curriculum, assessment and methodological materials, and assessment forms) implemented using 
distance learning technologies and e-learning contain instructions for their use. 

When organizing educational activities using distance learning technologies and e-
learning, asynchronous and synchronous methods of interaction between participants in educa-
tional relations may be provided through the Internet information and telecommunications net-
work. 

When using distance learning technologies and e-learning, the following is indicated in 
the curriculum for the discipline: 



methods for implementing interaction between participants in educational relations 
through the information and telecommunications network "Internet" (VKS - video conferencing, 
ET - electronic testing); 

links to the electronic information and educational environment of SKFU, to educational 
platforms and resources of other organizations, to which open access is provided through the in-
formation and telecommunications network "Internet"; 

for synchronous learning - time of online classes and teachers; 
For asynchronous learning - online course authors. 
When organizing midterm assessments using distance learning technologies and e-

learning, the Methodological Recommendations for the Use of Technical Means Ensuring the 
Objectivity of Results during Midterm and State Final Assessments for Higher Education Pro-
grams—Bachelor's Degree Programs, Specialist Programs, and Master's Degree Programs Using 
Distance Learning Technologies—are used (Letter of the Ministry of Education and Science of 
Russia dated December 7, 2020, No. MN-19/1573-AN "On the Submission of Methodological 
Recommendations"). 

The implementation of the course using e-learning and distance learning technologies is 
carried out using the electronic information and educational environment of SKFU, to which 
students have access via the information and telecommunications network "Internet", or using 
the resources of other organizations, including platforms providing services for video conferenc-
ing, online meetings and distance learning (MTS-Link), as well as using the capabilities of social 
networks for communication between students and teachers. 

The educational and methodological support for a discipline implemented using e-
learning and distance learning technologies includes a work program, educational and methodo-
logical manuals or a course of lectures, methodological instructions for the implementation of 
various types of educational activities of students provided for by the discipline, and other educa-
tional and methodological materials posted in the information and educational environment of 
SKFU, presented in electronic form. 
 
 


