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DESCRIPTION OF THE COURSE 

The aim of the discipline is to acquaint students with modern optimization methods and their application in various areas of mechanical engineering, in particular for robotic systems. The training course is aimed at forming in students a deep understanding of the theoretical aspects of optimization, as well as practical skills for their implementation.
Tasks of the discipline: review of modern optimization methods (genetic algorithms, simulation modeling, direct search methods, gradient-oriented methods, etc.), determination of the main advantages and disadvantages of each method; optimization application models for solving optimization problems of industrial mechanical engineering (synthesis of optimal laws of movement of forklifts and robotic systems, automatic control systems, training of artificial neural networks, etc.).
Competence acquisition:
integral competence: the ability to solve complex tasks and problems of industrial mechanical engineering, which involve research and/or innovation and are characterized by uncertainty of conditions and requirements.
general competences:
Ability to use information and communication technologies.
Ability to learn and master modern knowledge.
Ability to search, process and analyze information from various sources.
Ability to be critical and self-critical.
Ability to generate new ideas (creativity).
Ability to identify, pose and solve problems.
Ability to make informed decisions.
professional (special) competences:
SK3. The ability to create new equipment and technologies in the field of mechanical engineering.
SK4. Awareness of promising tasks of modern production aimed at meeting the needs of consumers, mastering the trends of innovative development of industry technologies.
SK7. The ability to use intelligent technologies to ensure the sustainable development of robotic systems of agricultural production
Program learning outcomes:
Knowledge and understanding of the basics of technological, fundamental and engineering sciences, which are the basis of industrial engineering and, in particular, agricultural engineering.
Knowledge and understanding of mechanics and mechanical engineering and prospects for their development.
To know and understand the processes of industrial mechanical engineering, to have skills in their practical use.
Carry out engineering calculations to solve complex problems and practical problems in industrial mechanical engineering.
Analyze engineering objects, processes and methods.
Search for the necessary scientific and technical information in available sources, in particular, in a foreign language, analyze and evaluate it.
Knowledge of production advantages and features of the application of robotic systems and complexes in the agricultural industry.

THE STRUCTURE OF THE COURSE
	Theme
	Hours
(lectures/labs)
	Education Results
	Task
	Estimation

	Module 1. General characteristics of optimization robotics problems and approaches to their solution

	Topic 1. Formulation of the optimization problem
	6/-
	Know: basic items of optimal problem statement.
Be able: to state optimization problem and evaluate objective function features.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	5

	Topic 2. Peculiarities of objective functions and problems with constraints
	6/4
	
	
	10

	Module 2. Methods of solving optimization robotics problems

	Topic 3. General characteristics of optimization methods. Features of optimization methods for robotics
	2/4
	Know: main features of optimization methods PSO, DE, GWO, HS.
Be able: to tune optimization methods for effective search of objective funbction minimum and apply them for solving optimization problems.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	2

	Topic 4. PSO optimization method and review of its application in robotics optimization
	5/8
	
	
	10

	Topic 5. DE optimization method and review of its application in robotics optimization
	4/4
	
	
	8

	Topic 6. GWO optimization method and review of its application in robotics optimization
	4/4
	
	
	5

	Topic 7. HS optimization method and review of its application in robotics optimization
	4/-
	
	
	5

	Module 3. Problems of optimization of robotic systems

	Topic 8. Synthesis of optimal robot motion control systems
	6/4
	Know: typical optimization problems in robotics.
Be able: to reduce optimization problems in robotics and to solve them.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	10

	Topic 9. Synthesis of optimal robot movement trajectories
	4/2
	
	
	10

	Topic 10. Optimal setting of frequency-controlled drives of robotic systems
	4/-
	
	
	5

	Education Score
	70

	Test Score
	30

	Overall Score
	100



EVALUATION POLICY
	Deadline and re-examination policy:
	Works that are submitted in violation of deadlines without good reason are evaluated at a lower grade. Re-take of the modules (quizzes) takes place with the permission of the lecturer if there are good reasons (for example, sick-leave).

	Academic Integrity policy:
	Write-offs during tests and exams are prohibited (including the use of mobile devices). Course papers, abstracts must have correct text references to the literature used.

	Attendance policy:
	Attendance is mandatory. For objective reasons (for example, illness, international internship) training can take place individually (in online form in consultation with the dean of the faculty).



STUDENT EVALUATION SCALE
	Overall Result, Score
	Overall Mark

	
	Exam
	Test

	90-100
	Excellent
	Passed

	74-89
	Good
	

	60-73
	Satisfactorily
	

	0-59
	Unsatisfactorily
	Not Passed
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