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INTRODUCTION

The course “Intelligent information systems in management” provides for the
formation and acquisition of in-depth theoretical knowledge, practical skills and
competencies, focused on the creation and application of modern information
technologies for solving the problems of effective management of socio-economic and
technical systems. The purposes of intelligent information technologies in
management, which are based on intelligent methods and means of information
processing, are, firstly, to expand the range of tasks solved with the help of computers,
especially in weakly structured subject areas, and, secondly, to increase the level of
intellectual information support of a modern specialist.
In the process of learning, students acquire the necessary knowledge during classroom
classes: lectures and laboratories. Independent work of students is also of great
Importance in the process of studying and consolidating knowledge.
The goal of the course "Intellectual information systems in management" is the
formation of a system of theoretical knowledge and the acquisition of practical abilities
and skills in the field of theory and methods of computational intelligence, aimed at
solving the problems of effective management of socio-economic and technical
systems.

This course aims to provide students with an understanding of the fundamental

concepts and principles of building intelligent information systems, equip them with
the methods and tools for developing intelligent systems for management, and develop
their skills in designing and implementing such systems. Specifically, the course aims
to:

e introduce students to the basic concepts of artificial intelligence, machine learning,
and their applications in management information systems;

e provide knowledge about modern technologies and tools used in the creation of
intelligent systems, particularly in decision-making, forecasting, optimization, and
the automation of management processes;

o familiarize students with the practical aspects of developing intelligent information
systems, including their analysis, design, implementation, and integration into
existing management processes;

o familiarization with innovative approaches and the latest technologies.

The object of the course is the process of managing socio-economic and technical

systems with which human activity is connected.

The subject of the course is modern technologies for the development of intelligent

information systems.

The learning outcomes and competencies formed by the course are defined in table 1.



Table 1
Learning outcomes and competencies formed by the course

Learning outcomes Competencies
LOB. GCO01, GC 02, SCO03.
LOS. SCO3.
LO9. GC02, SCO03
LO10. GCO01, GC02, SCO5.
LO19. GC05

where,

LOG. Develop a conceptual model of an information or computer system.

LO8. Develop mathematical models and data analysis methods (including large ones).

LO9. Develop algorithmic and software for data analysis (including large data).

LO10. To design architectural solutions of information and computer systems for various purposes.
LO19. To analyze the current state and global trends in the development of computer sciences and
information technologies.

GCO01. Ability to abstract thinking, analysis and synthesis.

GCO02. Ability to apply knowledge in practical situations.

GCO05. Ability to learn and master modern knowledge.

SCO03. Ability to use mathematical methods to analyze formalized models of the subject area.
SCO05. Ability to develop, describe, analyze and optimize architectural solutions of information and
computer systems for various purposes.

COURSE CONTENT

Content module 1: Basics of intelligent information systems (11S).

Topic 1. The main types of 11S and their characteristics.
Basic concepts of I1S. Structure of 11S. The main types of 11S and their characteristics.

Topic 2. Classification of problems solved by I1S.
Data interpretation. Diagnostics. Monitoring. Designing. Prognostication. Planning.
Teaching. Management. Decision support. Methods of their solution.

Topic 3. Basic concepts of artificial intelligence.
Definition and history of artificial intelligence. Machine learning. Artificial neural
networks.

Topic 4. Management of complex systems.
Algorithmic and declarative approaches to management. Quasi-algorithms. Stages of
functioning of intelligent systems.

Topic 5. Representation of knowledge in intelligent systems.
Approaches to presenting knowledge. The problem of exceptions. Properties and
models of knowledge.



Content module 2: Methods and means of implementation of 11S.

Topic 6. 1S knowledge base.
Knowledge base models. Knowledge bases that ensure decision-making.

Topic 7. Expert systems development technologies.

The essence of the method of expert evaluations. Processing of expert evaluations.
Formation of a group system of preferences based on individual comparison matrices.
Methods of mathematical processing of expert evaluations.

Topic 8. Intelligent multi-agent systems (MAS).
The main properties of intelligent agents. Principles of creation of MAS. Modern
structural organization of the MAS.

Topic 9. 1IS based on artificial neural networks (ANNS).

The concept of an artificial intelligence system. Features of building an artificial
intelligence system. Basic approaches to the development of an artificial intelligence
system. ANN learning methods. Examples of implementation and prospects for the
development of ANNSs. Overview of popular IIS.

Topic 10. Evolutionary analogues in 11S.
Evolutionary programming. Evolutionary strategies. Genetic algorithms. Genetic
programming.

The list of laboratory studies in the course is given in table 2.

Table 2
The list of laboratory studies
Name of the topic and/or task Content
Topic 1,4-8. Task 1 Create a presentation on at least one modern intellectual

information system with a description of its purpose and
functionality.

Topic 2,9. Task 2 Solving problems of classification of multidimensional objects.
Topic 3,9. Task 3 Solving problems of clustering multidimensional objects.
Topic 3,9. Task 4 Solving time series forecasting problems.

Topic 9,10. Task 5 Solving pattern recognition problems using neural networks.

The list of self-studies in the course is given in table 3.

Table 3
List of self-studies
Name of the topic and/or task Content
Topic 1,4-9. Task 1 Review Internet sources regarding modern intelligent information
systems. Create a presentation.
Topic 2. Task 2 Review Internet sources for problems solved by IIS.
Topic 3,9. Task 3 Review Internet sources on problems and methods of solving them
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using machine learning and artificial neural networks.

Topic 7. Task 4 To review the methods of mathematical processing of expert
evaluations.
Topic 8-10. Task 5 Based on the materials of the Internet, research trends in the

development of intelligent information systems.

The number of hours of lectures, laboratory studies and hours of self-study is given in
the technological card of the course.

TEACHING METHODS

In the process of teaching the course, in order to acquire certain learning outcomes, to
activate the educational process, it is envisaged to use such teaching methods as:
Verbal (lecture (Topics 1, 3, 4, 6, 7, 8), problematic lecture (Topics 5, 10), mini-lecture
(Topics 2, 9)).

Visual (demonstration (Topici 1-10)).

Practical (practical work (Topics 2, 3, 9, 10), presentations (Topic 9), case studies
(Topic 2), business and role-playing games (Topic 2)).

FORMS AND METHODS OF ASSESSMENT

The University uses a 100-point cumulative system for assessing the learning outcomes
of students.

Current control is carried out during lectures and laboratory classes and is aimed at
checking the level of readiness of the student to perform a specific job and is evaluated
by the amount of points scored:

- for courses with a form of semester control as an exam: maximum amount is 60
points; the minimum amount required is 35 points.

The final control includes current control and an exam.

Semester control is carried out in the form of a semester exam.

The final grade in the course is determined:

Current control: defense of laboratory works (50 points), written control works (10
points).

Semester control: Exam (40 points)..

More detailed information on the assessment system is provided in technological card
of the course.

An example of an exam card and assessment criteria

An example of an examination paper

Semyon Kuznets Kharkiv National University of Economics
Second (master's) level of higher education
Specialty 122 "Computer sciences"
Educational and professional program "Computer sciences"
Academic discipline "Intelligent information systems in management”



EXAM CARD

Task (heuristic, 40 points).

Perform clustering of multidimensional objects for the "Adult™ data from the "UCI Machine Learning
repository"” (http://archive.ics.uci.edu/ml/index.php), where the data sample corresponds to a folder
with the appropriate name, in which there are a file with a description of the subject area and a data
file directly.

When recording the results of the task, it is necessary to comply with the following requirements:
formulate the general statement of the task to which the task refers; explain the meaning of the main
attributes; conduct data preparation; build a model; evaluate the quality of the model based on test
data; apply the model to solve the problem; provide an interpretation of the obtained results; to build
graphs, which are necessary for the interpretation of both the data and the obtained results.

R 20___yr.

Examiner PhD, Associate Professor Zadachynn V.
Chief Department PhD, Associate Professor Bondarenko D.

Assessment criteria

The examination ticket consists of one heuristic task. The final grade for the exam is a maximum of
40 points.

As a result of the task, there should be two files: the first is in DOC format (explanations and
screenshots of the results of the program), the second is a program script (Python or R) that
implements the task. These files should be attached as an answer to the task on the PNS course.

When recording the results of the task (in the first file), it is necessary to comply with the following
requirements: formulate the general statement of the task to which the task refers; explain the meaning
of the main attributes; conduct data preparation; build a model; evaluate the quality of the model
based on test data; apply the model to solve the problem; provide an interpretation of the obtained
results; to build graphs, which are necessary for the interpretation of both the data and the obtained
results.

The task is evaluated according to the following scale.

40 The task is completed in full. The script of the program is presented, the results
points obtained, the analysis of the obtained results with reference to the essence of the
problem is carried out, the answers to the questions posed in the condition of the
problem are provided. Conclusions made. All requirements for recording the results
of the task have been met.

35 The task is completed in full. The script of the program is presented, the results
points obtained, the analysis of the obtained results with reference to the essence of the
problem is carried out, the answers to the questions posed in the condition of the
problem are provided. Conclusions made. Not all requirements for recording
performance results have been met.




30 The task is completed in full. The script of the program is presented, the results
points obtained, the analysis of the obtained results with reference to the essence of the
problem is carried out, the answers to not all the questions posed in the condition of
the problem are provided. Conclusions made. Not all requirements for recording
performance results have been met.

25 Task accomplished. There is a program script, the program works, but there are
points minor inconsistencies with the condition of the task. The results were obtained, but
the analysis of the obtained results was not carried out, there are no answers to the
questions posed in the condition of the problem. Not all requirements for recording
performance results have been met.

20 There is a program script, but it does not work. Not all requirements for recording the
points results of the task are met, but the modeling logic is given.

10 Task not completed. There is a fragment of the program script and the simulation
points logic is given. The requirements for recording the results of the task have not been
met.

0 points | Task not completed
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