


DEVELOPED AND APPROVED QUALIFICATION REQUIREMENTS FOR UNDERGRADUATE 

GRADUATES OF TSTU IN THE SPECIALTY "MECHATRONICS AND ROBOTICS"



CURRICULUM FOR MECHATRONIC AND ROBOTICS

Qualification requirements have been developed and officially approved within the

framework of the documents “State Educational Standard of Higher Education. Basic

rules” and “Classifier of areas of study and specialties of higher education”.

The purpose of the qualification requirements

Characteristics of the direction of preparation of bachelors

60711500 - Types of professional activities of bachelors in the field of mechatronics 

and robotics

General qualification

Professional Qualifications

Courses of the direction 

The educational program 



Duration: 4 year

Duration: 166 weeks

Number of weeks per 

semester:

18 (15 for teaching and 3 for 

examinations)

Total number of credit 

hours:
240

Number of credit hours per 

semester:
30

STANDARD TEMPLATES FOR MECHATRONICS AND ROBOTICS
Program details



Subject

Percent

age

of the 

total 

course 

module

s

Title of courses

Cre

dits 

Hou

rs

%

Subj

ect

%

To

tal

Mechanical 

Engineering

16,8 1. Electromechanical systems (with term 

paper)
6 2,5

10

0

1. Solid mechanics 4 1,7

1. Design of robot control systems  1,2 

(with term paper)
8 3,3

1. Robotic technologies 4 1,7

1. Design of mechatronic modules 1,2 

(with term paper)
8 3,3

1. Elective Course 1,2 10 4,3

Electrical/

Electronic 

Engineering

12,6 1. Electrical Engineering and Electronics 

1,2
8 3,3

1. Circuitry and microprocessor systems 

1,2 (with course project) 10 4,3

1. Microcontrollers and industrial 

controllers 1,2
8 3,3

1. Power electronics 4 1,7

Computer 

Science/ ICT

13,6 1. Engineering and computer graphics 4 1,7

2. Algorithmization and information 

processing
4 1,7

3. Programming language (C) 4 1,7

4. C++ programming language 4 1,7

5. Fundamentals of Robot Programming 6 2,5

6. Automatic design systems 

(CAD/CAM/CAE systems) 1,2
10 4,3

Mechatroni

cs

33,7 1. Introduction to the specialty 4 1,7

2. Mechatronic system drives 1,2  (with 

term paper)
10 4,3

3. Robotics 4 1,7

4. Automatic control systems 1,2 (with term 

paper)
10 4,2

5. Modeling mechatronic modules and 

robots
4 1,7

6. Information devices of mechatronic 

modules and robots 1,2
8 3,3

7. Artificial intelligence systems 4 1,7

8. Open Elective Course 1,2 8 3,3

9. Elective Course 1,2 10 4,3

10. Graduation Thesis (Thesis project) 18 7,5

Fundament

al subjects

23,3 1. Modern history 

of Uzbekistan
4 1,7

1. 2. Physics 1.2 8 3,3

1. 3. Higher Mathematics 1,2,3 14 5,8

1. 4. Uzbek (Russian) language 1,2 6 2,5

1. 5. Ecology 4 1,7

1. 6. Academic writing 2 0,8

7. Foreign language 8 3,3

1. 8. Metrology and standar-dization
4 1,4

1. 9. Philosophy 4 1,4

1. 10. Economy and management 

of the industry
4 1,4

SUBJECTS AND COURSES



SCHEME OF STUDIES FOR BS IN MECHATRONICS AND ROBOTICS

Schedule of the learning process



Qualification

code
Title of the course

C
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d
it

s
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ta

l 
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o
u
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Contact hours

S
tu

d
en

ts
’ 
w
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rk

lo
a
d

S
u
b
 t

o
ta

l

L
ec

tu
re

P
ra

ct
ic

e

L
ab

o
ra

to
ry

S
em

in
ar

s

1-semester

MHUZ1104 Modern history  of Uzbekistan 4 120 60 30 30 60

PHIZ1104 Physics 1 4 120 60 30 15 15 60

PRLN114 Programming language (C) 4 120 60 30 30 60

HMAT1106 Higher Mathematics 1 6 180 90 45 45 90

INTS1104 Introduction  to the specialty 4 120 60 30 15 15 60

UZLN1104 Uzbek (Russian) language 1 4 120 60 60 60

ECOL1104 Ecology 4 120 60 30 15 15 60

Total for semester: 30 900 450 195 180 45 30 450

2-semester

ECGR1204 Engineering and computer graphics 4 120 60 30 30 60

PHIZ1204 Physics 2 4 120 60 30 15 15 60

ACTS1204 Automatic control systems 1 4 120 60 30 15 15 60

HMAT1204 Higher Mathematics 2 4 120 60 30 30 60

ELST1206
Electromechanical systems (with term paper)

6 180 90 30 30 30 90

UZLN1204 Uzbek (Russian) language 2 2 60 30 30 30

ALIP1204
Algorithmization and information processing

4 120 60 30 30 60

ACWR1202 Academic writing 2 60 30 30 30

Total for semester: 30 900 450 180 210 60 0 450

Total for year: 60 1800 900 375 390 105 30 900

1, 2 Semesters

/

Contact hours



3, 4 Semesters

/

Contact hours

3-semester

EENE2304 Electrical Engineering and Electronics 1 4 120 60 30 15 15 60

CMPS2304 Circuitry and microprocessor systems 1 4 120 60 30 15 15 60

ACTS2306
Automatic control systems 2 (with term 

paper) 6 180 90 30 30 30 90

HMAT2304 Higher Mathematics 3 4 120 60 30 30 60

VCIC2304
Microcontrollers and industrial 

controllers 1 4 120 60 30 15 15 60

SLME2304 Solid mechanics 4 120 60 30 15 15 60

FGLN2304 Foreign language 4 120 60 60 60

Total for semester: 30 900 450 180 360 90 0 450

4-semester

EENE2404 Electrical Engineering and Electronics 2 4 120 60 30 15 15 60

CMPS2404
Circuitry and microprocessor systems 2 

(with course project) 6 180 90 30 30 30 90

CPRL2404 C++ programming language 4 120 60 30 30 60

PWEL2404 Power electronics 4 120 60 30 15 15 60

VCIC2404
Microcontrollers and industrial 

controllers 2 4 120 60 30 15 15 60

MTST2404 Metrology and standardization 4 120 60 30 15 15 60

SFLN2404 Special foreign language 4 120 60 60 60

Total for semester: 30 900 450 180 150 0 0 450

Total for year: 60 1800 900 360 510 90 0 900



5, 6 Semesters

/

Contact hours

5-semester

PHIL3504 Philosophy 4 120 60 30 30 60

MSDR3504 Mechatronic system drives 1 4 120 60 30 15 15 60

ROBT3504 Robotics 4 120 60 30 15 15 60

DSMM3504 Design of mechatronic modules 1 4 120 60 30 15 15 60

DRCS3504 Design of robot control systems  1 4 120 60 30 15 15 60

FNRP3506 Fundamentals of Robot Programming 6 180 90 30 30 30 90

OELC3504 Open Elective Course 1 4 120 60 30 15 15 60

Total for semester: 30 900 450 210 135 105 0 450

6-semester

MMMR3604
Modeling mechatronic modules and 

robots
4 120 60 30 15 15 60

MSDR3606
Mechatronic system drives 2 (with term 

paper)
6 180 90 30 30 30 90

RBTN3604 Robotic technologies 4 120 60 30 30 60

DSMM3604
Design of mechatronic modules 2 (with 

coursework)
4 120 60 30 15 15 60

DRCS3604
Design of robot control systems  2 (with 

term paper)
4 120 60 30 15 15 60

EMIN3604
Economy and management of the 

industry
4 120 60 30 30 60

OELC3604 Open Elective Course 2 4 120 60 30 15 15 60

Total for semester: 30 900 450 210 120 90 30 450

Total for year: 60 1800 900 420 255 195 30 900



7, 8 Semesters

/

Contact hours

7-semester

IDMM4704
Information devices of mechatronic 

modules and robots 1 4 120 60 30 15 15 60

ADSS4706
Automatic design systems 

(CAD/CAM/CAE systems) 1 6 180 90 30 30 30 90

AINS4704 Artificial intelligence systems 4 120 60 30 30 60

ELCR4704 Elective Course 1 4 120 60 30 30 60

ELCR4706 Elective Course 2 6 180 90 30 30 30 90

ELCR4706 Elective Course 2 6 180 90 30 30 30 90

Total for semester: 30 900 450 180 165 75 450

8-semester

IDMM4804
Information devices of mechatronic 

modules and robots 2 4 120 60 30 15 15 60

ADSS4804
Automatic design systems 

(CAD/CAM/CAE systems) 2 4 120 60 30 15 15 60

ELCR4804 Elective Course 4 4 120 60 30 15 15 60

GRTH4818 Graduation Thesis (Thesis project) 18 540 540

Total for semester: 30 900 180 90 45 45 0 720

Total for year: 60 1800 630 270 210 150 0 1170

Total: 240 7200 3330 1425 1365 540 60 3870



Undergraduate study programs in the specialty

"Mechatronics and Robotics" of leading universities in

Europe and the USA were studied

TSTU analyzed the curricula of the bachelor's specialty

"Mechatronics and Robotics" and developed a new

curriculum, which has been introduced into the

educational process since the 2022/2023 academic year

at TSTU.



DETAILS OF COURSES BS IN MECHATRONICS AND ROBOTICS
COURSE NAME: CIRCUITRY AND MICROPROCESSOR SYSTEMS 1,2

Course code CMPS2304+CMPS2406

Course credit 10

Course 

description and 

objectives

This course introduces students to discrete elements of electronic circuits, digital circuitry, logic

elements, digital nodes and devices, the structure of microprocessor devices and the basics of their

programming.

Topic covered The course includes the following topics:

- basic terms and definitions used in circuitry and microprocessor systems;

- discrete elements of electronic circuits;

- generalized structure of digital systems;

- logical elements and algebra of logic;

- combinational digital units: adders, comparison circuits, decoders, encoders, demultiplexers,

multiplexers, bus shapers, rectangular pulse generators;

- memory elements, sequential digital nodes: flip-flops, registers, counters and their varieties;

- analog-to-digital and digital-to-analog converters;

- microprocessors, microcontrollers and their classification;

- internal structure and principle of operation of single-chip microprocessors;

- programming language of microprocessors and microcontrollers - Assembler;

- the basics of programming in assembler and debugging programs;

- generalized structure of microprocessor control systems;



DETAILS OF COURSES BS IN MECHATRONICS AND ROBOTICS

Grading Policy Full knowledge of the theoretical and methodological concepts related to the subject, the

ability to correctly reflect the results of the analysis, independent observation of the

processes under study and the performance of tasks issued as part of the current,

intermediate and final control (test)

Recommended 

materials

1. Digital Design and Computer Architecture, by David Harris, Sarah Harris. 2013. Р. ISBN-

13: 978-0123944245

2. Сircuitry and microprocessor system, by M. Abdullayev, N. Alimova. 2022. TSTU

Topic covered - design of a processor block based on serial microprocessors;

- design of a memory unit based on commercially available integrated circuits;

- design of operator interfaces and control object;

- application of timer and interrupt controller in microprocessor control systems.

Within the framework of this course, a course project is provided, where students

independently design a microprocessor control system with a given amount of memory

and using various interface devices.



DETAILS OF COURSES BS IN MECHATRONICS AND ROBOTICS
Course code DRCS3504+ DRCS3604

Course credit 10

Course description and 

objectives

This course introduces students to fundamental and practical knowledge of robot control systems, their design and

programming.

Topic covered The course includes the following topics:

- Homogeneous transformations

- Forward kinematics

- Denavit-Hartenberg convention

- Inverse kinematics

- Jacobian matrix

- Dynamic modeling

- Dynamic modeling using the Lagrange-Euler method

- Robotic control strategies

- Trajectories

- Drone systems

- Robotic control applications

Grading Policy Full knowledge of the theoretical and methodological concepts related to the subject, the ability to correctly reflect the results

of the analysis, independent observation of the processes under study and the performance of tasks issued as part of the

current, intermediate and final control (test)

Recommended materials 1. Robot Modeling and Control, by Mark W. Spong,

Seth Hutchinson,M. Vidyasagar United States, 2020.

ISBN: 9781119524045.

2. Intelligent Control of Robotic Systems, by

Laxmidhar Behera, Swagat Kumar, Prem Kumar Patchaikani, Ranjith Ravindranathan Nair, Samrat Dutta, 2020. ISBN: 

9781138597716

https://www.routledge.com/search?author=Laxmidhar%20Behera
https://www.routledge.com/search?author=Swagat%20Kumar
https://www.routledge.com/search?author=Prem%20Kumar%20Patchaikani
https://www.routledge.com/search?author=Ranjith%20Ravindranathan%20Nair
https://www.routledge.com/search?author=Samrat%20Dutta


Thank you

for

your

attention!
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