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SYLLABUS
on the educational program "7M07118-Robotic systems"
fall semester 2025-2026 academic year year

Academic Course Information
	Discipline Code
	Discipline name
	IWS
	Lek
	Practice
	Lab
	Number of credits
	IWSP

	PR5206
	Parallel robots
	98
	15
	30
	0
	6
	7

	Lecturer
	Baigunchekov Zhumadil Zhanabaevich,
Doctor of Technical Sciences, Professor 
	Office hours
	Scheduled

	e-mail
	bzh47@mail.ru
	
	

	Telephones
	87772255647
	Audience
	201B

	Assistant
	-
	Office hours
	Scheduled

	e-mail
	-
	
	

	Telephones
	-
	Audience
	



	Academic presentation of the course
	Purpose of the course: formation of knowledge and professional competence of undergraduates in the field of research and design of parallel robots;
As a result of studying the discipline, students should be able to:
1. Development of structural diagrams of parallel robots. 
2. Determination of geometric parameters of parallel robots.
3. Solution of direct and inverse problems of kinematics of parallel robots.

	Prerequisites
	mobile robot design

	Informational resources
	Educational literature:
1. Jean Piere Merlet. Parallel Robots, 2000
2. Lung-Wen Tsai. Robot Analysis. - A Wiely - Interscience Publication, 1999
3. K. Fu, Gonzalez, K. Lee. Robotics. - M .: Publishing house. Mir, 1989 .-- 621 p.
4. M. Shahinpur. Robotics course. - M .: Ed. Mir, 1990 .-- 527 p.
5. Siciliano, B., Sciavicco, L., Villani, L., Oriolo, G. Robotics. Modeling, Planning and control. Springer-Verlag London, 2009.


	Academic policy of the course in the context of university values
	Rules of Academic Conduct: Compulsory attendance of classes, inadmissibility of delays, adherence to the deadlines for completing and passing assignments (IWS, seminars, midterm exam). 
Academic values: According to article 5 of the Code of honor of a student of the Kazakh National University named after al-Farabi, the student must strictly fulfill his academic duties and not allow academic and legal violations (plagiarism, forgery, the use of cheat sheets, deceiving the teacher and disrespectful attitude towards him, absenteeism and tardiness without respectful reasons). 
All students can receive advice in person, at the indicated phone numbers or via e-mail.

	Assessment and attestation policy
	Criteria assessment:assessment of learning outcomes in accordance with the descriptors (checking the formation of competencies at midterm control and exams).
Summative assessment:assessment of the presence and activity of woMT in the classroom, assessment of the completed assignment.
Final grade of the discipline =
MT1, MT2 - midterm control, MT - midterm exam, IR - final control.
Percentage-rating letter system for assessing the educational achievements of students:
95% - 100%: A 		90% - 94%: A- 		85% - 89%: B +
80% - 84%: B 		75% - 79%: B-		70% - 74%: C +
65% - 69%: C 		60% - 64%: C- 		55% - 59%: D + 
50% - 54%: D- 		25% -49%: FX		0% -24%: F



The calendar of the implementation of the content of the training course:
	A week
	Topic name
	Number of hours
	Maximum score

	
	Module 1. Modern Problems of Robotics
	
	

	1
	Lecture 1. Heard and flexible automation, their comparisons. Functional diagram of the robot.
	1
	

	
	Practical lesson 1. Solving problems for lecture No. 1
	2
	ten

	2
	Lecture 2. Kinematic diagrams of robotic manipulators. Kinematic pairs and chains.
	1
	

	
	Practical lesson 2. Solving problems for lecture number 2
	2
	ten

	3
	Lecture 3. The degree of freedom. Mechanisms and manipulators of robots. Capture the robot.
	1
	

	
	Practical lesson 3. Solving problems for lecture No. 3
	2
	ten

	
	IWSP. Delivery of IWS 1
	
	twenty

	4
	Lecture 4. Classification of robots, examples.
	1
	

	
	Practical lesson 4. Solving problems for lecture No. 4
	2
	ten

	
	Module 2. Kinematics of serial robots
	
	

	5
	Lecture 5. Direct and inverse problems of kinematics ..
	1
	

	
	Practical lesson 5. Solving problems for lecture No. 5
	2
	ten

	
	IWSP. Colloquium (oral).
	
	ten

	6
	Lecture 6. Direction cosines, Euler angles. Homogeneous coordinates and transformation matrices.
	1
	

	
	Practical lesson 6. Solving problems for lecture No. 6
	2
	ten

	7
	Lecture 7. Matrices of the Denavit-Hartenberg transformation.
	1
	

	
	Practical lesson 7. Solving problems for lecture No. 7
	2
	ten

	Level control 1
	100

	8
	Lecture 8. Denavit-Hartenberg matrices of a plane manipulator with three degrees of freedom and a SCARA robot.
	1
	

	
	Practical lesson 8. Solving problems for lecture No. 8
	2
	ten

	
	IWSP.Delivery of IWS 2
	
	ten

	9
	Lecture 9. Direct and inverse problems of kinematics of a plane manipulator with three degrees of freedom and SCARA of a robot. 
	1
	

	
	Practical lesson 9. Solving problems for lecture No. 9
	2
	ten

	10
	Lecture 10. Direct and inverse problems of kinematics Fanuc robot.
	1
	

	
	Practical lesson 10. Solving problems for lecture No. 10
	2
	ten

	
	IWSP. Colloquium (oral).
	
	ten

	
	Module 2. Parallel robots
	
	

	11
	Lecture 11. Parallel robots. Classification of structures of parallel robots. Direct problem of the kinematics of the Stewart platform.
	1
	

	
	Practical lesson 11. Solving problems for lecture No. 11
	2
	ten

	12
	Lecture 12. Geometry and kinematics of a parallel manipulator type 3-PRRS.
	1
	

	
	Practical lesson 12. Solving problems for lecture No. 12
	2
	

	
	IWSP. Delivery of IWS 3 
	
	ten

	13
	Lecture 13. Geometry and kneematics of a parallel manipulator of the 3-PRRS type.
	1
	

	
	Practical lesson 13. Solving problems for lecture No. 13
	2
	ten

	
	Module 3. Dynamics and control of parallel robots.
	
	

	14
	Lecture 14. Dynamics of parallel robots.
	1
	

	
	Practical lesson 14. Solving problems for lecture No. 14
	2
	

	
	IWSP. Test.
	
	ten

	15
	Lecture 15. Motion control of parallel robots.
	1
	

	
	Practical lesson 15. Solving problems for lecture No. 15
	2
	

	
	IWSP. Colloquium (oral).
	
	ten

	Level control 2
	100

	Exam
	100



[Abbreviations: QS - questions for self-examination; TK - typical tasks; IT - individual tasks; CW - control work; MT - midterm.
 Comments:
- Form of L and PT: webinar in MS Teams / Zoom (presentation of video materials for 10-15 minutes, then its discussion / consolidation in the form of a discussion / problem solving / ...)
- Form of carrying out the CW: webinar (at the end of the course, the students pass screenshots of the work to the monitor, he/she sends them to the teacher) / test in the Moodle DLS.
- All course materials (L, QS, TK, IT, etc.) see here (see Literature and Resources, p. 6).
- Tasks for the next week open after each deadline.
- CW assignments are given by the teacher at the beginning of the webinar.]

Teacher ______________________________ Zh. Zh. Baigunchekov

Head Department of Mechanics __________________________ D.Y. Turalina


