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	Course Description Approximately 100 words: The course "Design of Embedded Control System" 5311000 - "Automation and control of technological processes and production".
Course: 3,
Semester: 7,
Number of points: 100,
Number of hours: 121 hours, including,
Lectures 40 hours,
Practical classes: 18 hours,
Laboratory work: 18 hours,
Independent training: 45 hours,
Exam: 6 semester schedule.
INFORMATION ABOUT TEACHERS AND CONTACT INFORMATION
 
Major: "Automation Machine – building  manufactures"
Faculty: "Automation and Electrical Engineering" (114 audience)
Teacher, leading classes:
Kurbonov Yokubjon Egamberdievich, Ph.D., Associate Professor,
E-mail: kurbonovyokubjon@gmail.com 
Classroom hours and time for consultation: Scheduled classes and schedule of work of the teacher.

	Course Goals and Objectives Approximately 100 words: The goals of discipline is to present the modern principles of construction and use of "Design of Embedded Control System". The main emphasis is on conceptual issues of the integration of mechanical, electronic and computer components in a single module and the system as a key principle of Control technology.
The objectives of the discipline are:
- Familiarize students with the principles of the mechanical movement of control systems;
- Training in modern methods of design of control motion modules;
- Teaching students the basic techniques of control of  modules with AVR Microcontroller;
- Formation of students' creativity to build process control systems using programmable logic controllers.
As a result of the development of the discipline graduates must demonstrate the following educational outcomes
- Master the skills of professional discussions on the subject;
- To master the terminology in the field of control systems;
- Master the skills to search for information about control systems;
- Draw up a procedure of information exchange and measurement power circuits for the task;
- To capture the methods of control of control systems;
- Master the technique of the development of algorithms and software for the construction of  modules and systems;
- Self-understanding of the microprocessor used for the design of control systems;
 
- To be able to independently deal in the industrial sensors and design of control systems;
- To be able to draw up procedures of information interaction of mechanical modules, measurement and power circuits for the task;
- To be able to calculate the parameters of constructive schemes, create prototypes and models of Microsystems technology,  robots and robotic systems;
- To be able to develop, upgrade and use the calculation program of steady, dynamic kinematics characteristics of control systems;
- To be able to search and analyse the scientific and technical information and pick the design, kinematics concepts of control systems;
- To know the main sources of scientific and technical information on  robotic systems;
- Know the theoretical bases of designing of Microsystems technology for control modules and systems;
- Know the theoretical bases of designing control motion modules;
- Know the basics of Microsystems technology and management;
- Know the structure and principles of construction of control systems for control motion modules;
- To determine the structure, the composition of the measurement information of different nature sensors for various targets;
- Know the basic elements of the technology of manufacturing of control modules and systems;

	Textbook Title Author Publisher Year of Publication etc: 1. Основы мехатроники: Учебн. Пособие/ Подураев Ю.В –М.: МГТУ “СТАНКИН”,2000 –80 с.
2. Мехатроника / Исии Т., Симояма И., и др., пер. с яп. –М.: Мир, 1988. 
3.Introduction to Programmable control technology and Measurement Systems/ David G. Alciatore, Michael B. Histand.  Published 2012  by McGraw-Hill. –p 512
4. AVR an introductory course/ J. Morton. Elsevier Ltd, The Boulevard, Langford Lane, Kidlington, England. 2002, - 270 p.

	Reference: 1. Миниатюризация и интеллектуализация техники – глобальная тенденция XXI века/ В.А. Лопота, Е.И. Юревич.. Микросистемная техника, №1, 2003.
2. CodeVisionAVR. Пособия для начинающих/ М. Б. Лебедев.  М.: “Додека – ХХI”. 2008г., - с. 593.
3. Мехатронные системы микроперемещений/ Смирнов А.Б.  Мехатроника, Автоматизация, Управление, № 6, 2004.
4. Пьезоэлектрические системы мехатроники/ Дьяченко В. А., Смирнов А. Б.  Мехатроника, Автоматизация, Управление, № 2, 2002. 
5. Основные принципы мехатроники/ Юревич Е. И., Игнатова Е. И.  Мехатроника, Автоматизация, Управление, №3, 2006. 

	Course Requirements and Grades: As a result of studying the course, students should:
1. Know the typical design of Programmable control technology assemblies;
2. Know the theoretical sources, basic concepts and principles of management for control systems;
3. To know the basic methods for studying the processes for managing control systems and be able to apply them in their practice;
4. carry out the synthesis of kinematics mechanisms schemes;
5. The use of the design of a synergistic approach;
6. The comparative analysis of technical and economic possibilities of different kinds of Programmable control technology assemblies;
7. perform the calculation of control components and systems;
8. to be able to rationally choose a basic control systems;
9. carry out design, verification and optimization calculations for the typical problems of design of control systems using computers;
10. have the skills and abilities in the field of design and analysis of control systems.

	Week 11: Software for microcontrollers
	Week 12: CodeWizardAVR
	Week 13: C language for microcontroller programming.
	Week 14: Simulation of project on PROTEUS environment
	Week 1: Introduction, basic concepts of control systems.
	Week 2: Control modules.
	Week 3: Motion converters.
	Week 4: Braking device.
	Week 5: Information - measuring technology in mechatronics.
	Week 6: The sensors used in the automotive industry.
	Week 7: Control the mechatronic modules
	Week 8: Input - output Ports of the AVR microcontroller
	Week 9: Emulator electronic equipment - PROTEUS
	Week 10: Development of the project over the PROTEUS


