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INTRODUCTION 
 

Independent work of students is a mandatory component of the educational process for 

each student and is determined by the curriculum. The types of independent work of students are 

determined by the content of the academic discipline when developing syllabi and educational and 

methodological packages. When determining the content of students' independent work, one 

should take into account their level of independence and the requirements for the level of 

independence of graduates so that the desired level is achieved during the period of study. Thus, 

the share of independent work in full-time study is up to 50% of the number of classroom hours 

allocated for studying the discipline; in distance learning, the number of hours allocated for 

mastering the discipline increases to 90%. 

Independent work is defined as individual or collective learning activities carried out 

without the direct guidance of a teacher, but according to the teacher's assignments and under their 

supervision. 

Independent work is a cognitive educational activity in which the sequence of the student's 

thinking, their mental and practical operations and actions depends on and is determined by the 

student themselves. Students' independent work contributes to the development of independence, 

responsibility, organization, and a creative approach to solving problems at the educational and 

professional level, which ultimately leads to the development of the skill of independent planning 

and implementation of activities. 

The goal of students' independent work is to master the necessary competencies in their 

field of study, as well as the experience of creative and research activity. 

Based on the competency-based approach to the implementation of professional 

educational programs, the types of assignments for independent work are: 

• For mastering knowledge: reading text (textbook, primary source, additional 

literature), outlining the text, graphical representation of the text structure, making notes, 

extracting key points from the text, working with dictionaries and reference books, familiarization 

with regulatory documents, educational research work, using audio and video recordings, 

computer technology and the Internet information and telecommunications network, etc. 

• For consolidating and systematizing knowledge: working with lecture notes, 

processing text (textbook, primary source, additional literature, audio and video recordings), 

reworking educational material, drawing up an outline, creating tables to systematize educational 

material, answering test questions, filling out a workbook, analytical text processing (annotation, 

reviewing, abstracting, summary analysis, etc.), completing classroom practical work and 

preparing reports on them, preparing multimedia messages/reports for presentations at seminars 

(conferences), presentation materials, preparing an abstract, compiling a bibliography, thematic 

crosswords, testing, etc. 

• For developing skills: solving problems and exercises by example, solving 

variable problems, performing drawings, diagrams, performing calculations (graphical works), 

solving situational (professional) problems, preparing for business games, designing and modeling 

various types and components of professional activity, reflective analysis of professional skills 

using audio and video equipment, etc. 

Independent work can be carried out individually or by groups of students, depending on 

the goal, volume, specific topic of independent work, level of complexity, and level of student 

skills. 

Monitoring the results of students' independent work can be carried out within the time 

allocated for compulsory classes in the discipline and for extracurricular independent work in the 

discipline; it can be conducted in written, oral, or mixed form. 

Independent work is carried out in the form of exercises when studying new material, 

exercises during consolidation and review, exercises for tests and examinations, as well as for self- 

monitoring. 

The following conditions are necessary for organizing independent work: 



 

1. Students' readiness for independent work; 

2. The availability and accessibility of necessary educational, methodological, and 

reference materials; 

3. Advisory assistance. 

Independent work can take place in a lecture hall, computer lab, library, or at home. 

Independent work contributes to the formation of competencies, trains the will, fosters efficiency, 

attention, discipline, and responsibility. 



 

1 General characteristics of independent work of a student when studying the 

discipline 
 

Within the framework of the discipline course, students' independent work is actively 

applied and includes various types of activities: 

• preparation for practical classes, including work with methodological guidelines 

and mass media; 

• preparation for intermediate assessment. 

The goal of a student's independent work when preparing for lectures is to acquire new 

knowledge gained through a deeper study of the discipline literature. 

The goal of a student's independent work when preparing for practical classes is to deepen, 

expand, and detail the knowledge obtained in a generalized form during lectures. 

Objectives: 

• develop the ability to apply the acquired knowledge in practice when solving 

specific tasks; 

• test the knowledge acquired by students during independent study of literature. 



2 Content of the discipline (module) 
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Section 1. Introduction to the discipline 

1.1 Problem statement and overview of optimization tasks 

in modern electric power systems. 

ID-2 UC-1 

ID-3 UC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2

– 2 – 6 Interview 

2 

Section 2. Linear optimization methods 

2.1 Linear optimization problems. Brief theoretical 

background. The problem of rational use of resources at 

power plants. The graphical method and the Simplex 

method. 

ID-2 UC-1 

ID-3 UC-1 

ID-1 PC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2 

– 6 – 8 Interview 

3 

Section 3.Nonlinear optimization methods 

3.1 Nonlinear optimization problems. Brief theoretical 

background. Optimal distribution of active power 

generation among thermal power plants in a power 

system. Method of uncertain Lagrange multipliers. 

ID-2 UC-1 

ID-3 UC-1 

ID-1 PC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2

– 4 – 6 Interview 

4 

Section 4. Digital (mathematical) network model 

4.1 Digital (mathematical) network model for power 

flow optimization and energy loss reduction. The 
simplest digital network model in Python. 

ID-2 UC-1 

ID-3 UC-1 

ID-1 PC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2

– 4 – 6 Interview 



5 

Section 5. Organizational measures to optimize the 
electrical network 

5.1 Ways to reduce energy losses through organizational 
measures. Topology reconfiguration, transformer tap 
position optimization, load balancing. 
Calculation of power flows and losses of electric energy in 
elements of the network model in Python. An example of 
searching for closed loops in an electrical network to solve 
the topology reconfiguration problem. 

5.2 The method of coordinate descent and examples of 

its application in practice. 

5.3 The Monte Carlo method and examples of its 

application in practice 

5.4 Simulated annealing method and examples of its 

practical application 

5.5 Genetic algorithms and practical examples of their 

application 
5.6 The ant colony method and examples of its practical 
application 

ID-2 UC-1 

ID-3 UC-1 

ID-1 PC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2 

– 4 – 8 Interview 

6 

Section 6. Technical measures to optimize the electrical 
network 

6.1 Ways to reduce energy losses using technical measures 

A digital (mathematical) network model in Python for 

assessing the effect of replacing cross-sections and 

transformers. 
6.2 Linear programming in solving the problem of drawing 
up a program for reducing electricity losses, taking into 
account financial constraints. 

An example of using linear programming methods to 

develop an effective program for reducing electricity 

losses, taking into account financial constraints on the 

modernization of the power system. 

ID-2 UC-1 

ID-3 UC-1 

ID-1 PC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2 

 – 8 – 4 Interview 



7 

Section 7. Optimization in SCADA 
7.1 Purpose, general architecture, and problem statement 
for state estimation 

Telemetry and telesignals in a digital 

(mathematical) network model in Python. 
7.2 The problem of assessing the state of the EPS as an 
optimization problem of calculating the optimal flow 
distribution under given constraints 

Solving the problem of state estimation using a 

digital (mathematical) network model in Python. 
7.3 The problem of optimizing the placement of PMUs and 
ways to solve it 

An example of solving the problem of optimizing 

the placement of PMUs 

ID-2 UC-1 

ID-3 UC-1 

ID-1 PC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2 

– 4 – 10 Interview 

8 

Section 8. Assessment 

8.1 Final Test. Assessment of Theoretical Knowledge and 

Practical Skills. 

ID-2 UC-1 

ID-3 UC-1 

ID-1 PC-1 

ID-2 PC-1 

ID-1 PC-2 

ID-2 PC-2 

– 4 – 6 Interview 

TOTAL 0 36 – 54



 

 

 

 

3 Methodological recommendations for studying theoretical material 

Independent work of a student during lecture classes includes studying theoretical questions 

assigned for independent study in accordance with the syllabus, working through lecture materials to 

prepare for knowledge control in lecture classes (questioning), and preparing questions for discussion 

during consultations with the teacher. 

Independent work during practical classes includes completing assignments for practical 

classes, in particular solving problems of varying difficulty levels. The problems are provided in the 

methodological guidelines for practical classes and in the assessment tools. 

Knowing the topic of the practical class, one should prepare for it in advance. For effective 

preparation for a practical class, it is necessary to have a methodological guide for the practical class. 

The criteria for assessing practical classes are presented in the assessment tools. 

When checking a practical assignment, the following are assessed: the sequence and 

rationality of presenting the material; completeness and sufficiency of the answer; scientific rigor in 

handling basic concepts; use and study of additional literary sources. 

The criteria for assessing the results of independent work: questions for interviews and exams 

are given in the assessment tools for the discipline. 

 
4 Methodological recommendations for organizing independent work of students 

Independent work is one of the types of learning activities of students; it contributes to the 

development of independence, responsibility, organization, and a creative approach to solving 

problems at the educational and professional level. 

In-class independent work in the discipline is carried out in training sessions under the direct 

guidance of the teacher and according to the teacher's assignment. 

Out-of-class independent work is performed according to the teacher's assignment without the 

teacher's direct participation. 

The types of assignments for out-of-class independent work, their content, and nature can be 

variable and differentiated, taking into account the specifics of the discipline being studied and the 

individual characteristics of the student. 

Monitoring of independent work and evaluation of its results is organized as a unity of two 

forms: 

1. Self-monitoring and self-assessment by the student; 

2. Monitoring and assessment by the teacher. 

 
5 Methodological recommendations for preparing for practical classes 

A practical class is one of the most effective types of training sessions in which students learn 

to work creatively, argue and defend their position, and correctly and clearly express their thoughts 

to an audience. The main thing in preparing and conducting practical classes is the student's 

independent work on studying the topic. The student must know exactly the plan of the lesson or the 

specific assignment for it. There may also be special assignments for a particular topic. 

One should prepare for a practical class in advance. It is necessary to carefully review the plan 

and other materials, understand the issues to be discussed. Then one needs to select literature and 

other necessary material, including recommended material (through the library, the department's 

educational and methodological office, etc.). But first of all, one should refer to one's lecture notes 

and the relevant section of the textbook. The study of all sources should be aimed at finding answers 

to the issues raised in the practice-oriented classes. 

The final stage of preparation for classes consists of completing individual assignments. 

 




