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DESCRIPTION OF THE COURSE 

Digital signal processing (DSP) is an integral part of modern industrial engineering and plays an important role in various aspects of product design, production and optimization. The study of the discipline of DSP is of great importance for specialists in the field of mechanical engineering for the following reasons: 1) signal processing in modern systems (most modern systems in mechanical engineering include electronics and sensors that generate signals. The study of DSP allows you to understand how these signals can be processed, filter, analyze and use for system management and optimization); 2) control and automation systems (control and automation systems are widely used in mechanical engineering. They are based on signal processing to detect errors, adjust parameters and make decisions based on input data); 3) signals from sensors and sensors (in modern machine-building solutions, much attention is paid to the collection of data from various sensors and sensors. DSP helps to process this data, extract useful information and allows for accurate analysis of the system state); 4) signals in images and sound (engineering can use signals that are presented in the form of images or sounds. The study of DSP helps to understand the methods of processing these signals, such as image processing for product quality control or sound analysis for defect detection); 5) communication and communication (in modern mechanical engineering systems, an important role is given to data transmission between various system components. DSP helps to understand aspects of digital communication, such as modulation, demodulation and coding, which are important for stable and efficient information transmission); 6) innovation and development of new technologies (the development of industrial mechanical engineering requires constant improvement of technologies and development of new products. The study of DSP allows developers to be confident in the processing and analysis of signals in new innovative products).
Overall, studying the discipline of DSP is critical for mechanical engineering professionals as it provides them with the necessary knowledge and skills to work effectively with signals, ensuring quality, reliability and innovation in their designs and products.
The goal of the discipline is the formation of theoretical understanding and practical skills of working with digital signals that are generated, transmitted and processed in mechatronic systems of agricultural machines.
The tasks of the discipline consist in teaching: the main theoretical principles on which the methods of digital signal processing are based, their application to work with signals; provisions regarding the selection of DSP methods and their setting; the use of software for the implementation of DSP.
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 identify, pose and solve problems. Ability to make informed decisions.
Ability to make informed decisions.
professional (special) competences:
The ability to set, improve and apply quantitative mathematical scientific and technical methods and computer software, to apply a systematic approach to solving engineering problems, in particular, in conditions of technical uncertainty.
The ability to create new equipment and technologies in the field of mechanical engineering. 
Awareness of promising tasks of modern production aimed at meeting the needs of consumers, mastering the trends of innovative development of industry technologies.
Program learning outcomes:
Knowledge and understanding of the basics of technological, fundamental and engineering sciences, which are the basis of industrial mechanical engineering and, in particular, the development of robots for the needs of agricultural production.
Knowledge and understanding of mechanics and mechanical engineering and prospects for their development.
To know and understand the processes of industrial mechanical engineering, in particular in the part of the development of robots, to have skills in their practical use.
Carry out engineering calculations to solve complex problems and practical problems of creating robots in industrial mechanical engineering.
Analyze engineering objects, processes and methods.
Search for the necessary scientific and technical information of enterprises and institutions of industrial engineering in the creation of robots and robotic systems.

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

	Module 1. General properties of digital signals

	Topic 1. Introduction. Types of signals
	2/-
	Know: the main characteristics of digital signals, methods of their processing and transmission; quantization effects and their influence on signal reproduction accuracy
Be able to: select the sampling frequency, ADC/DAC bit rate, estimate the sampling error.
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	5

	Topic 2. Mathematical apparatus for describing digital signals
	4/-
	
	
	8

	Topic 3. Kotelnikov's theorem and its consequences. Signal recovery
	2/4
	
	
	10

	Topic 4. Signal quantization effects
	2/6
	
	
	12

	Module 2. Digital filters for robotic systems

	Topic 5. The simplest digital filters for robotic systems
	2/6
	Know: the main characteristics of digital filters
Be able to: select rational digital filters and perform their calculation
	Defense of laboratory reports. Tasks solving. Writing texts. Performing self-preparation work.
	8

	Topic 6. Basic characteristics of digital filters
	2/-
	
	
	3

	Topic 7. Recursive and non-recursive digital filters
	10/8
	
	
	15

	[bookmark: _GoBack]Topic 8. Design of digital filters for robotic systems
	6/6
	
	
	10

	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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