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1. The purpose and objectives of mastering the discipline: 
The purpose of mastering the discipline "Artificial Intelligence Models and Theories / 

Модели и теории искусственного интеллекта" is to form a future specialist in the field of 
training 02.04.01 Mathematics and Computer Science profile " Training Program for Electronic 
Information " aims to provide students with a deep understanding of the mathematical tools and 
methods underlying artificial intelligence (AI) systems. Key objectives include: 

● Understanding the theoretical foundations of AI: Introduction to mathematical concepts 
such as probability theory, linear algebra, and calculus that are fundamental to the 
development and analysis of AI models. 

● Machine Learning Mastery: Explore machine learning algorithms and models, including 
neural networks, decision trees, and ensemble methods, to solve classification, 
regression, and clustering problems. 

● Developing data science skills: Practical application of data science and analytics 
techniques to prepare and evaluate AI models. 

● Exploring Reasoning and Knowledge Engineering: Understanding the principles of 
logical reasoning and methods for capturing, structuring, and using knowledge in AI 
systems. 

● Mastering Evolutionary Algorithms and Fuzzy Sets: Studying optimization methods 
based on evolutionary algorithms and applying fuzzy sets to solve problems with 
uncertainty. 

● Practical application of knowledge: developing skills in designing and implementing AI 
systems to solve real-world problems using modern tools and libraries. 

● Developing critical thinking and analytical skills: Teaching students to analyze and 
evaluate the effectiveness of different AI approaches, as well as critically analyze the 
results and limitations of AI systems. 

● Career Preparation: Prepares students for careers in AI and related fields where they can 
apply their knowledge to develop innovative solutions. 

By studying the Artificial Intelligence Models and Theories / Модели и теории 
искусственного интеллекта course, students gain a solid foundation for further professional 
growth in AI and related fields, as well as develop the skills necessary to solve complex 
problems in the modern technological environment. 
 
2. The place of the discipline in the structure of the educational program 
 
The course " Artificial Intelligence Models and Theories / Модели и теории искусственного 
интеллекта " is part of the elective courses (modules) developed by participants in the 
educational relationship. It is completed in the first semester. 

 
3. A list of planned learning outcomes for the discipline, correlated with the planned 
learning outcomes for the educational program 

 

Code, formulation of 
competence 

Code, indicator formulation Planned learning outcomes for 
the discipline, characterizing 

the stages of formation of 
competencies, indicators 

About PC- 2  ID-1 OPK-2 Conducts research into Uses knowledge of basic 



Able to create and 
explore new 
mathematical models in 
the natural sciences, 
improve and develop 
concepts, theories and 
methods 

new mathematical models in the 
natural sciences 
ID-1 OPK-2 Develops new and 
improves existing concepts, 
theories and methods 

programming methods and 
information technology 
Able to present and adapt 
mathematical knowledge, 
programming methods and 
information technology in 
various ways, taking into 
account the level of the 
audience, and uses the skills 
of scientific research and 
reviewing scientific results. 

P K- 2 
Able to conduct scientific 
research based on 
existing methods in a 
specific area of 
professional activity 

ID-1 PC-2  
Conducts scientific research in the 
field of parallel computer 
technologies. 
ID-2 PC-2  
Conducts reviews of scientific 
articles, abstracts and dissertations 
in the fields of mathematics and 
information technology 

Uses knowledge of 
information technology used 
in scientific research; 
theoretical foundations of 
information security, basic 
algorithms for cryptographic 
information security 
Able to compare the results 
of a development object's 
research with domestic and 
foreign analogues in order 
to identify the essential 
elements when developing 
courses in mathematical and 
information science 
disciplines related to 
information security 
Uses methods of teaching 
physics, mathematics and 
computer science in the 
field of general education, 
secondary vocational 
education, additional 
education, and higher 
education 

 
4. Volume of the academic discipline (module) and forms of control * 
 

Number of lessons: total: 3 z.e. 1 08 academic hours 
 

OFO, 
in academic hours 

Contact work:  

Lectures/including practical training 0 
Laboratory work /including practical training 0 
Practical classes /including practical training 3 2 
Independent work 76 
Forms of control  
Exam - 
Credit 2 semester  
Credit with grade - 
Coursework No 
 



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

 



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

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

competencies, 
indicators 

full-time education Forms of ongoing 
monitoring of 

academic 
performance Contact work of 

students with a 
teacher/of which in the 

form of practical 
training, hours 

Ind
ep
en
de
nt 
wo
rk, 
ho
urs 

Le
ctu
res 

Prac
tical 
clas
ses 

La
bo
rat
or
y 
w
or
k 

1 Application of fuzzy logic to solve real-world problems 
Introduction to Fuzzy Logic. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 

2 Intelligent information technologies (IIT) in solving real-world 
problems 
The concept of intelligent information technology (IIT), basic properties, 
terminology. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 

3 Development and implementation of data analysis algorithms in artificial 
intelligence 
Analysis algorithms 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 



4 Development and implementation of an expert system to support 
decision making 
Fuzzy systems. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 

5 Application of artificial intelligence methods to solve applied intellectual 
problems 
Expert systems. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 

6 Development and training of a neural network for multi-class image 
classification problem 
Knowledge Engineering. Operations with knowledge (on knowledge). 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 

7 Development of a logical reasoning system for solving problems in the field of 
artificial intelligence 
Neural networks. Pattern recognition. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 

8  Development of a knowledge management system to solve problems in a 
specific subject area 
Methods of reasoning. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 2,0  6,0 

Interview 

9 Development and training of a neural network for handwritten digit 
recognition 
Application of artificial intelligence methods to solve applied intellectual 
problems. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 4,0  6,0 

Interview 

10 Development of an evolutionary algorithm for optimizing neural 
network parameters 
Fundamentals of neural network theory. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 4,0  6,0 

Interview 

11 Development of a fuzzy system for fan speed control based on air 
temperature and humidity 
Research of methods for forming fuzzy sets and operations on them in the 
MATLAB environment. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 4,0  8,0 

Interview 



12 Development of an ensemble of models for solving classification and 
ranking problems 
Evolutionary analogies in artificial intelligent systems. 
 

ID-1 OP K- 2 
ID-2 OP K- 2 
ID-1 PC- 2 
ID-2 PC- 2 

 4,0  8,0 

Interview 

 TOTAL for 1 semester   3 2 .0 - 76 .0  

 
 
 



6. Fund of assessment tools for the discipline (module) 
The assessment toolkit (AST) for a course (module) is based on a list of mastered 

competencies with associated indicators. The AST provides objective monitoring of the 
achievement of planned learning outcomes. The AST includes: 

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

- methodological materials that define the procedures for assessing knowledge, skills, 
abilities and (or) work experience that characterize the stages of competencies formation 
(included in the methodological guidelines for those types of work that are provided for by the 
curriculum and provide for the assessment of the development of competencies); 

- standard assessment tools necessary for assessing knowledge, skills and the level of 
development of competencies. 

FOS is an appendix to this discipline (module) program. 
 

7. Methodological guidelines for students on mastering the discipline 
When starting work, each student should take into account the following provisions. 
The discipline is structured on a thematic principle, with each topic representing a logically 

complete section. 
Practical classes are conducted with the aim of consolidating the acquired information and 

acquiring skills for its application in solving practical problems in the relevant subject area . 
Students' independent work is aimed at independent study of additional material, 

preparation for practical 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.  Makhortov S. Mathematical foundations of artificial intelligence: the theory of LP 
structures for constructing and studying production-type knowledge models. – Litres , 
2015. 

2. Novikov F. A. Symbolic Artificial Intelligence: Mathematical Foundations of Knowledge 
Representation. – 2020. 

3. Azimbaev D. Zh., Kuan I. A., Gulida I. V. Artificial intelligence and machine learning // 
Bulletin of modern research. - 2019. - No. 1.3. - P. 6-7. 

 
 

8.1.2. List of additional literature : 
1. Goodfellow J., Joshua B., Courville A. Deep learning. – Litres , 2022 . 
2. Patterson D., Gibson A. Deep learning from a practitioner's perspective. – Litres , 2022. 
3. Kazarin, O., Shubinsky, I. Software Reliability and Security. A Textbook for Bachelor's 

and Master's Degrees. – Litres , 2018 
 

8.2. List of educational and methodological support for independent work of students in the 
discipline 

1. Guidelines for organizing independent student work in the discipline "Models and 
Theories of Artificial Intelligence". Stavropol: SKFU, 2026 . 

2. Guidelines for practical classes in the discipline " Models and theories of artificial 
intelligence". Stavropol: SKFU, 2026 . 

 
8.3. List of resources of the information and telecommunications network "Internet" 

necessary for mastering the discipline 



www.biblioclub.ru - Electronic library system "University Library Online" 
www.eLibrary.ru - Scientific Electronic Library 
IPRbooks Electronic Library System 

 
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 utilize computer technology and multimedia presentations. During practical 

classes, students present reports on work they complete independently or in teams using 
computer technology and internet technologies. 

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

discipline: 
 

1 https://www.garant.ru/  
 

2 http://www.consultant.ru/  
 

 
Software: 
1 Alt Workstation 10 
2 Alt Workstation K 
3 Alt "Server" 
4 Office suite - P7-Office 

 
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 (module) 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 
assistant (helper) who provides students with the necessary technical assistance, as well as the 
services of sign language interpreters and tactile sign language interpreters . 

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

The acquisition of a discipline (module) by students with disabilities is carried out taking 
into account the characteristics of psychophysical development, individual capabilities and 
health status. 

In order to ensure accessibility of higher education under the educational program for 
individuals with disabilities, the following is provided when mastering a discipline (module): 

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

assistance, 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), 

https://www.garant.ru/
http://www.consultant.ru/


- individual uniform illumination of at least 300 lux, 
- if necessary, the student is provided with a magnifying device to complete the 

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

assistance, 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 
necessary, 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 

impairments 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 educational 
programs, as well as information technologies, technical means, and information and 
telecommunications networks that facilitate the transmission of said information over 
communication lines, as well as interaction between students and teaching staff. Distance 
learning technologies are educational technologies implemented primarily using information and 
telecommunications 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 
educational relations may be provided through the Internet information and telecommunications 
network. 

When using distance learning technologies and e-learning, the curriculum for the 
discipline shall indicate: methods of interaction between participants in educational relations via 
the Internet (videoconferencing, electronic testing); links to the SKFU electronic information and 
educational environment, to educational platforms and resources of other organizations that are 
openly accessible via the Internet; for synchronous learning - the time of online classes and 
teachers; for asynchronous learning - the authors of online courses. 

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 
Programs—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 discipline with the use of 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 that provide 



services for video conferencing, 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 
methodological 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 educational and methodological materials posted in the information and 
educational environment of SKFU, presented in electronic form. 
 
 


