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METHODS OF RESEARCH THE STABILITY OF ADAPTIVE OBSERVERS

Work program of the discipline (Syllabus)
Details of the discipline

	Level of higher education
	Third (educational and scientific)

	Branch of knowledge
	14 "Electrical Engineering"

	Specialty

	141 "Electric power, electrical engineering and electromechanics"

	Educational program

	ELECTRIC POWER ENGINEERING, ELECTRICAL ENGINEERING AND ELECTROMECHANICS

	Discipline status
	Selective

	Form of study
	Eye (day)

	Year of preparation, semester
	II course, spring semester

	The scope of discipline
	120 hours / 4 ECTS credit

	Semester control /
control measures
	exam / MCR / PGR


	Lessons schedule
	http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?g=f67c5c8b-668d-425a-9bb9-6b703456245c

	Language of instruction
	Ukrainian

	Information about course leader /teachers

	Lecturer: Doctor of Technical Sciences, Professor, Peresada Serhiy Mykhailovych, tel. 0662150169

	Course placement
	https://do.ipo.kpi.ua/



1. Description of the discipline, its purpose, subject of study and learning outcomes

The program of the discipline "Methods of research of stability of adaptive observers" is made according to the educational program "Electric power, electric engineering and electromechanics" of preparation of the doctor of philosophy of a specialty 141 - Electric power, electric engineering and electromechanics. 
The purpose of the discipline is to form students' following abilities: to perform original research, to achieve scientific results that create new knowledge in electrical engineering and related interdisciplinary directions and can be published in leading scientific journals in electrical engineering and related fields; orally and
present and discuss in writing the results of scientific research and / or innovative developments in Ukrainian and English, deep understanding of English scientific texts in the field of research; apply modern information technologies, databases and other electronic resources, specialized software in scientific and educational activities; identify, pose and solve research problems in the field of electrical engineering, evaluate and ensure the quality of research.
The subject of the discipline is the theory of stability of nonlinear multidimensional systems automatic control. Methods of stability used for the synthesis of adaptive observers in full and in part the measured state vector.Problems of modern scientific research in the field of adaptive electromechanical systems
different technological purposes.
Program learning outcomes:
Competences: (SK01) ability to perform original research, to achieve scientific results that create new knowledge in electrical engineering and related to it interdisciplinary areas and can be published in leading scientific journals with electrical engineering, control technology and related industries; (SK02) ability orally and present and discuss in writing the results of scientific research and / or innovative developments in Ukrainian and English, deep understanding of English scientific texts in the field of research; (SK04) ability to apply modern information technologies, databases and other electronic resources, specialized software
support in scientific and educational activities; (SK05) The ability to detect, put and to solve research problems in the field of electrical engineering and control Knowledge: (PH01) advanced conceptual and methodological knowledge of electrical engineering, modern theory of sustainability and on the border of subject areas, as well as research skills, sufficient for conducting scientific and applied research at the level of the latest world achievements in the relevant field, gaining new knowledge and / or implementing innovations.
Skills: (PH04) to plan and perform theoretical research in electrical engineering and tangential interdisciplinary areas using modern tools, critical analyze the results of their own research and the results of other researchers in context the whole set of modern knowledge on the researched problem; (PH05) deeply understood general principles and methods of modern management theory, as well as scientific methodology
research, apply them in their own research in electrical engineering and in teaching practice.

2. Prerequisites and postrequisites of the discipline (place in the structural and logical scheme of training for relevant educational program)

To successfully master the discipline, the student must have a "Foreign language for scientific activities ", as much of the latest technology is described in the scientific literature in English. Competences, knowledge and skills acquired in the process of studying credit module are necessary for further study of disciplines "Identification of parameters in electromechanical systems "," Advanced technologies in electric and electromechanical systems -2 "," Methods of research, formation and management of intellectual energy systems and complexes ", as well as for high-quality implementation of scientific research on the topic of the dissertation.
3. The content of the discipline

The discipline is structurally divided into 2 sections , namely:
1. Stability of linear systems.
Topic 1.1. Stability criteria for linear stationary automatic control systems.
Topic 1.2. Lyapunov stability for linear systems.
2. Stability of nonlinear automatic control systems .
Topic 2.1 Lyapunov stability for nonlinear systems.
Topic 2.2. Synthesis of observers for objects with a fully measurable state vector.
Topic 2.3. Synthesis of observers for objects with a partially measurable state vector.
Topic 2.4. Using the lemma on the persistence of excitation.
Topic 2.5. Examples of the study of the stability of observers of electromechanical systems.
Topic 2.6. Observation modeling research.

Main information resources:
1.  Rugh W. J. Linear System Theory. –New Jersey, Englewood Cliffs:  Prentice Hall. –1993. –357p. 
2.   Сю Д., Мейер А. Современная теория автоматического управления и ее применение: 
Пер. с англ. / Под ред. Ю. И. Топчеева. –М.: Машиностроение, 1972. –544с. 
3.  Krstic M., Kanellakopoulos I. and Kokotovic P. Nonlinear and Adaptive Control Design.  –New 
York: Whiley, 1995. –576p. 
4.  Sepulchre R.,  Jankovic M.  and Kokotovic P. Constructive Nonlinear Control.  –Berlin:  Springer-
Verlag, 1997. –313p. 
5.  H. Khalil. Nonlinear Systems.-Pearson, 2002. 

Additional:
6.  Загірняк М.В.,  Клепіков  В.Б.,  Ковбаса  С.М., Михальський  В.М.,  Пересада  С.М.,  Садовой 
О.В.,  Шаповал  І.А.  Енергоефективні  електромеханічні  системи  широкого  технологічного 
призначення. Київ: Інститут електродинаміки НАН України, 2018. 310 с. 
7.  Основи теорії керування енергозберігаючими електромеханічними системами з електроприводами змінного струму на основі принципу пасивності: звіт про НДР. НТУУ "КПИ". №2624ф, № ДP 0103U000145. Київ, 2005. 409 с. 
8.  Основи теорії адаптивних електромеханічних систем автоматичного керування з векторно-керованими електродвигунами змінного  струму  в  умовах  неповної  інформації:  звіт про НДР. НТУУ "КПИ". –№2217, № ДP 0109U001826. Київ, 2011. 400 с. 





Educational content

4. Methods of mastering the discipline (educational component)

Lectures
	№

	The title of the lecture topic and a list of key issues (list of teaching aids, links to information sources)

	1
	. Stability of linear stationary automatic control systems .Literature [1], [2].

	2
	Lyapunov's first method. Lyapunov equations for linear systems.
Literature [1], [2]].

	3
	Lyapunov stability for nonlinear systems. Literature [2] - {6].

	4
	Synthesis of observers for objects with a fully measurable vector state [3] - 6].

	5
	Synthesis of observers for objects with a partially measurable vector state. Literature [3] - [6].

	6
	Using the lemma on the persistence of excitation [3] - [8].




Practical training
	№

	The name of the topic of the lesson and a list of main questions

	1
	Examples of the study of the stability of observers of electromechanical systems.[7} - {8}.

	2
	Studies by modeling observers [7} -] 8].



5. Independent student work

	№
	Type of independent work
	Number hours of IWS

	
	Preparation for classroom classes
	3

	
	Execution of RGR
	1

	
	Preparation for MCR
	3

	
	Exam preparation
	5



Policy and control

6. The policy of the discipline (educational component)

The system of requirements that the teacher puts before the student:
rules for attending classes: in accordance with Order 1-273 of 14.09.2020, it is prohibited assess the presence or absence of the applicant in the classroom, including accrue incentive or penalty points. According to the RSO of this discipline points accrued for the relevant types of educational activity in lectures and practical classes.
· rules of conduct in the classroom: the student has the opportunity to receive points for 
· the relevant types of educational activities in lectures and practical classes provided by the RSO discipline. The use of means of communication to search for information on the teacher's Google drive, on the Internet, in a distance course on the Sikorsky platform is carried out under the guidance of the teacher;
· rules of protection of individual tasks: protection of RGR on discipline is carried out individually in the form of a presentation to the audience at the last practical lesson;
· Deadline and rescheduling policy: if the student did not pass or does not appear at MCR (without good reason), its result is estimated at 0 points. Rearrangement of results MCR is not provided;
· Academic Integrity Policy: Code of Honor of the National Technical University of Ukraine "Kyiv Polytechnic Institute" https://kpi.ua/files/honorcode.pdf establishes general moral principles, rules of ethical conduct of persons and provides a policy of academic integrity for those who work and study at the university, which they should be guided in their activities, including the study and preparation of tests activities in the discipline "Methods of studying the resilience of adaptive observers";
· when using digital means of communication with the teacher (mobile communication, electronic mail, correspondence on forums and social networks, etc.) must be followed generally accepted ethical norms, in particular to be polite and restrict communication working hours of the teacher.




7. Types of control and rating system for assessing learning outcomes (RSO)

Current control : express survey, MCR, work in practical classes.
Calendar control : conducted twice a semester as monitoring of the current state compliance with the requirements of the syllabus.
Semester control: exam.
Conditions of admission to semester control : semester rating more than 20 points.

Table of correspondence of rating points to grades on the university scale:
	Scores
	Rating

	95-100
	Excellent

	85-94
	Very good

	75-84
	Good

	65-74
	Satisfactory

	60-64
	Enough

	Less than 60
	Poor

	Less than 20
	Not allowed



The overall rating of the student after the end of the semester consists of points, received for:
-answers during express surveys at lectures;
-conducting research in practical classes;
-performing modular control work (MCR).
-writing and defending RGR

	Express survey

	The work of
practical
classes
	RGR

	MCR

	Abstract defense

	9
	30
	20
	11
	30


Express survey

Answers during express surveys at lectures
Weight score 1.
Maximum number of points in all lectures -
1 point * 9 = 9 points.
Evaluation criteria
-correct answers to some questions from the place - 1;
Work on practical classes
Weight score - 10.
The maximum number of points in all practical classes -
10 points * 3 = 30 points.
Evaluation criteria
-independent problem solving, free possession of the topic of the lesson - 10;
-problem solving with the help of a teacher, mastery of individual sections of the topic
classes - 5;
Individual semester task of RGR
According to the working curriculum, each student performs RGR.
The maximum number of points for performing the RGR is 20.
Evaluation criteria
-complete and timely execution without elements of plagiarism (less than 10%) - 20 points;
-incomplete implementation of RGR and / or the presence of plagiarism at the level of 10 to 30% - 7… 11
points;
-incomplete implementation of RGR and / or the presence of plagiarism at the level of 30 to 50% - 1… 6
points;
-incomplete implementation of RGR and / or the presence of plagiarism at the level of more than 50% - 1… 6
points; - 0 points;
Modular control work
Weight score MKR - 11.
The maximum score for MCR is 11.
Evaluation criteria
-complete answer to the question (more than 90% of the material) 10 - 11 points;
-incomplete answer to the question (from 50 to 90% of the material) - 5 - 9 points;
-the answer contains less than 50% of the required information - 0 points;
Calendar control is based on the current rating. Positive condition
certification is the value of the current student rating of not less than 50% of the maximum possible at the time of certification.
The form of semester control is an exam
The maximum amount of points is 100. A prerequisite for admission to the exam is full lecture notes, completed and defended by RGR. To get a grade from the credit module "Automatic" must have a rating of at least 60 points, as well as the conditions of admission to exam.
The exam ticket consists of one theoretical question and one practical one task.
Exam evaluation criteria
- "excellent", complete answer, not less than 95% of the required information (complete, unmistakable
problem solving) - 95 - 100 points;
- "very good", a fairly complete answer, at least 85% of the required information or insignificant
inaccuracies (complete solution of the problem with minor inaccuracies) - 85-94 points;
- "good", a fairly complete answer, at least 75% of the required information or insignificant
inaccuracies (complete solution of the problem with minor inaccuracies) - 75-84 points;
- "satisfactory", incomplete answer, at least 65% of the required information and some errors
(the task is performed with certain shortcomings) - 65-74 points;
- "enough", incomplete answer, but not less than 60% of the required information and some errors
(task performed with certain shortcomings) -60 - 64 points;
- "unsatisfactory", the answer does not meet the conditions for "satisfactory" - 0 points.

8. Additional information on the discipline (educational component)

Choosing a RGR topic
The topic of RGR is formed in the first lesson by the lecturer and the student so that it as close as possible to the topic of the student's dissertation research and allowed to cover the current state of technology of electromechanical systems in this area. The student chooses one of the methods of proving the stability of the control system in accordance with the topic of the dissertation work.

Certificates of distance or online courses on the relevant topics can be credited subject to compliance with the requirements specified in the ORDER № 7-177 FROM 01.10.2020 ON APPROVAL OF THE PROVISIONS ON RECOGNITION IN KPI NAMED AFTER IHOR SIKORSKY LEARNING OUTCOMES ACQUIRED IN NON-FORMAL / INFORMAL EDUCATION

Work program of the discipline (syllabus):

Compiled by Associate Professor of Automation of Electromechanical Systems and Electric Drive FEA, Ph.D. prof ..
Peresada S.M.
Approved by the Department of Automation of Electromechanical Systems and Electric Drive FEA (protocol № 12 units
30.06.2020)
Approved by the Methodical Commission of the Faculty 1 (protocol № __ from _______)














1 Methodical Council of the University - for general university disciplines.
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