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The purpose of mastering the discipline is to study the principles of operation of robotic sensors 

and the formation of skills for working with robotic sensors. 
Objectives of mastering the discipline: 

– study of the principles of functioning of the main types of robotic sensors; 

– obtaining skills for connecting and processing results from robotic sensors. 

 
2. Place of the discipline (module) in the structure of the educational program 
The discipline belongs to block 1 "Disciplines (modules)" (the part formed by the participants of 

educational relations). Its development takes place in the 5th semester. 
 

3. List of planned learning outcomes in the discipline (module) correlated with the planned results of 

the development of the educational program 

 

Code, formulation of 

competence 

Indicator code, wording  Planned learning outcomes in 

the discipline (module), 

characterizing the stages of the 

formation of competencies, 

indicators 

OPK-4. Able to understand 

the principles of modern 

information technologies 

and use them to solve 

problems of professional 

activity 

ID-1 OPK-4 uses information and 

communication technologies when 

searching for the necessary 

information. 
 

Understands the general 

principles of the functioning of 

hardware, software and 

software and hardware of 

microprocessor technology;  

 

ID-2 OPK-4 designs a solution to a 

specific project task, choosing the 

best way to solve it, based on the 

current legal norms and available 

resources and restrictions. 

understands technologies for 

the development and 

debugging of robotic sensors, 

including the use of cross-

platform programming. 

 

ID-3 OPK-4 understands modern 

interactive software systems and 

basic methods of processing 

experimental data, including the use 

of standard software, general and 

special-purpose software packages. 

Works with programmable 

logic controllers. 

Carries out software and 

hardware configuration of 

robotic sensors.  

ID-4 OPK-4 uses the capabilities of 

computer technology and software 

to solve problems of control and 

algorithmization of information 

processing processes. 

Creates flowcharts of 

algorithms for the functioning 

of the developed software 

products.  

 

ID-5 OPK-4 is proficient in methods of 

computer modeling of physical 

processes in the transmission of 

information, engineering and 

computer graphics techniques. 

Evaluates the computational 

complexity of the software 

products being developed 

 

 

4. Scope of the academic discipline (module) and forms of control *  

 
Scope of classes: total: 3 EC 108 academic hours. 

 

OFO, 

In acad. hours 

Contact work:  

Lectures/from them practical training - 

Laboratory work/from them practical training - 
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Practical training/of which practical training 40 

Independent work 104 

Forms of control  

Exam - 

Credit Yes 

Credit with a grade - 
Course work  no 

 
* The discipline (module) provides for the use of e-learning, distance learning technologies (unless 

otherwise established by the educational standard)  
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5. The content of the discipline (module), structured by topics (sections) with an indication of the 

number of hours and types of classes 

 

№ Section (topic) of the discipline and 

summary 

Emerging 

competencies, 

indicators 

Full-time 

Current Forms  

control  

Academic 

Performance 

Contact work of 

students with the 

teacher / of them in the 

form of practical 

training, hours 

In
d

ep
en

d
en

t 
w

o
rk

, 
h

o
u
rs

 

L
ec

tu
re

s 

P
ra

ct
ic

al
 

ex
er

ci
se

s 

L
ab

o
ra

to
ry

 

w
o

rk
 

1 Topic 1. Sensory systems in the 

living world. 

Development of sensory systems in 

nature. Human sense organs. 

OPK-4 

   10 Interview 

2 Topic 2. Sensory systems that 

determine geometric 

and other parameters of the 

external environment. 

Rangefinders and locators. Sensor 

systems that determine position in 

space. Special sensor systems. 

Sensor support for building models 

of the environment, control, 

navigation and traffic safety. 

Practical Work No 1. Measurement 

with strain gauges 

Practical Work No 2. Study of the 

Photoelectric Angle-Code 

Converter 

Practical Work No 3. Study of 

Contact Tactile  

Sensors 

Practical Work No 4. Study of non-

contact tactile  

Sensors  

Practical Work No 5. Study of 

Temperature Sensors 

Practical Work No 6. Study of 

Location Sensors 

OPK-4 

  28 40 
Interview, 

practical tasks 
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3 Topic 3. Computer vision 

systems. 

Purpose and composition of 

computer vision systems. Sensors 

and equipment for video image 

processing. Binocular and multi-

view systems of technical 

Vision. Algorithms of Computer 

Vision Systems. Examples of 

Computer Vision Systems 

Application. Practical Work No 7. 

Study of Computer Vision Systems 

OPK-4 

  6 20 
Interview, 

practical tasks 

4 Topic 4. Systems of force-torque 

sensing of robots.  

Problems of force-torque sensing. 

Methods and means of force 

sensing. Force sensing of robot 

control systems. 

 

OPK-4 

   20 Interview 

5 Topic 5. Multi-sensor systems. 

Features of the use and processing 

of sensory information in 

multisensory systems. Integration 

of sensory systems. 

Practical Work No 8. Study of 

Distributed Control Systems 

OPK-4 

  6 14 
Interview, 

practical tasks 

 TOTAL   - - 40 104  

 

6. Fund of assessment tools for the discipline (module) 

 
The Assessment Tools Fund (ESF) for the discipline (module) "Robot Sensor Systems" is based on 

a list of competencies to be mastered with an indication of indicators. The CSF provides objective control 

over the achievement of the planned learning outcomes. The CSF includes:  
- description of indicators and criteria for assessing competencies at various stages of their 

formation, description of assessment scales; 
- methodological materials that determine the procedures for assessing knowledge, skills, and (or) 

work experience that characterize the stages of competence formation (included in the methodological 

guidelines for those types of work that are provided for by the curriculum and provide for the assessment 

of the formation of competencies); 
- standard assessment tools necessary for assessing knowledge, skills and the level of competence 

formation.   
The FAT is an appendix to this program of the discipline (module). 
 

 

 
7. Methodical instructions for students on the development of the discipline 
 

Starting work, each student should take into account the following provisions. 
The discipline (module) is built on a thematic principle, each topic is a logically complete section. 
The lecture material is devoted to the consideration of the key, basic provisions of the courses and 

the explanation of educational tasks submitted for independent work of students. 
Practical work is carried out in order to consolidate the acquired information, to acquire the skills of 

its application in solving practical problems in the relevant subject area.  
Independent work of students is aimed at independent study of additional material, preparation for 
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practical and laboratory classes, as well as the performance of all types of independent work. 
For the successful development of the discipline, it is necessary to perform all types of independent 

work, using the recommended sources of information. 
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8. Educational, methodological and information support of the discipline  
8.1. List of basic and additional literature necessary for mastering the discipline (module) 
8.1.1. List of basic literature: 

1. Mechanisms of advanced robotic systems / A. K. Aleshin, A. V. Antonov, V. A. Borisov [i dr.] ; 

edited by V. A. Glazunov ; S. V. Kheylo. - Mechanisms of advanced robotic systems, 2026-05-24. 

- Electron. dan. (1 file). - Moscow : Technosphere, 2020. - 296 p. - electronic. - The book is in the 

premium version of EBS IPR BOOKS. - ISBN 978-5-94836-604-3, unlimited copies. 

2. Balabanov P. V., Divin A. G., Egorov A. S. Technical Vision of Robotic Complexes: Textbook. - 

Technical Vision of Robotic Complexes,2025-09-30. - Electron. dan. (1 file). - Tambov : Tambov 

State Technical University, EBS ASV, 2019. - 81 p. - Electronic. - The book is in the premium 

version of EBS IPR BOOKS. - ISBN 978-5-8265-2096-3, unlimited copies. 

3. Kravtsov A. G., Marusich K. V. Osnovy promyshlennogo robotechniki Elektronnyi resurs : 

Uchebnoe posobie dlya SPO [Fundamentals of Industrial Robotics]. - Saratov : Profobrazovaniye, 

IPR Media, 2019. - 95 p. - The book is in the premium version of EBS IPR BOOKS. - ISBN 978-

5-4488-0312-3, 978-5-4497-0195-4, unlimited copies. 

4. Fundamentals of Robotics Electronic resource: Textbook / V. S. Glukhov [i dr.]. - Armavir : 

Armavir State Pedagogical University, 2019. - 308 p. - The book is in the premium version of EBS 

IPR BOOKS. - ISBN 2227-8397, unlimited copies. 

 
8.1.2. List of additional literature:  

1. Afonin V. L., Makushkin V. A. Intelligent Robotic Systems: Textbook. - Intelligent Robotic 

Systems, 2022-07-28. - Electron. dan. (1 file). - Moscow: Internet University of Information 

Technologies (INTUIT), IPR Media, 2020. - 221 p. - Electronic. - The book is in the premium 

version of EBS IPR BOOKS. - ISBN 978-5-4497-0659-1, unlimited copies. 

2. Bulgakov A. G. Industrial Robots. Kinematics, Dynamics, Control and Control. - Industrial Robots. 

Kinematics, Dynamics, Control and Management, 2022-05-25. - Electron. dan. (1 file). - Moscow 

: SOLON-PRESS, 2017. - 486 p. - Electronic. - The book is in the premium version of EBS IPR 

BOOKS. - ISBN 978-5-91359-013-8, unlimited copies. 

3. Medvedev, V. A. Modeling of robots and robotic systems: a textbook. - Modeling of robots and 

robotic systems, 2031-06-07. - Electron. dan. (1 file). - Moscow : IPR Media, 2021. - 82 p. - 

electronic. - The book is in the premium version of EBS IPR BOOKS. - ISBN 978-5-4497-1203-

5, unlimited copies. 

4. Kapitonov, A.A. Vvedenie v modelirovanie i upravleniya dlya robotekhnicheskikh sistem 

Elektronnyi resurs : uchebnoe posobie [Introduction to modeling and control for robotic systems] 

/ A.A. Kapitonov ; ed. by A.L. Fradkov. - Introduction to modeling and control for robotic systems, 

2020-08-23. - Izhevsk : Regular and chaotic dynamics, Institute of Computer Research, 2016. - 108 

p. - The book is in the basic version of EBS IPRbooks. - ISBN 978-5-4344-0404-4, unlimited 

copies. 

 
8.2. List of educational and methodological support for students' independent work in the 

discipline (module) 
1. Guidelines for the performance of laboratory work in the discipline "Robot Sensor Systems". – 

Stavropol, NCFU, 2025. 
2. Guidelines for students on the organization and conduct of independent work in the discipline 

"Robot Sensor Systems". – Stavropol, NCFU, 2025. 

 
8.3. List of resources of the information and telecommunication network "Internet" 

necessary for mastering the discipline (module) 

1. http://www. rsl.ru – Russian State Library. 

2. http://biblioclub.ru/ – University Library Online. 

3. https://www.cyberforum.ru/ – Formatof programmers and system administrators 

4. http://roboforum.ru/ – Technical Forum on Robotics. 

 

http://www.rsl.ru/
http://biblioclub.ru/
https://www.cyberforum.ru/
http://roboforum.ru/
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9. List of information technologies used in the implementation of the educational process in 

the discipline (module), including a list of software and information reference systems 
When giving lectures, computer equipment is used, demonstration of presentation multimedia 

materials. At seminars and laboratory classes, students present presentations prepared by them during the 

hours of independent work. 
Information reference systems: 
Information and reference and information and legal systems used in the study of the 

discipline: 

1 http://catalog.ncfu.ru/catalog/ncfu – Official website of the Scientific Library of the 

FGAOU HE NCFU. 

2 http://www.consultant.ru – Official website of Consultant Plus. 

3 http://www. rsl.ru – Russian State Library. 

4 http://biblioclub.ru/ – University Library Online. 

 

Software: 

1 A comprehensive environment for the design, simulation and testing of robotic systems - 

CoppeliaSim (GPL license for training purposes). 

2 A package of applications for collaborative work with office documents – P7-Office. 

 
10. Description of the material and technical base necessary for the implementation of the 

educational process in the discipline (module) 

  

Lectures Classroom for training sessions, equipped with multimedia equipment and 

technical teaching aids. 

Practical work Classroom for training sessions, equipped with multimedia equipment and 

technical teaching aids. 

Independent work Room for independent work of students, equipped with computer equipment 

with the ability to connect to the Internet and the ability to access the 

electronic information and educational environment of the university 

 

 
11. Features of mastering the discipline (module) by persons with disabilities 

Students with disabilities are provided with special textbooks, teaching aids and didactic materials, 

special technical teaching aids for collective and individual use, the services of an assistant (assistant) who 

provides students with the necessary technical assistance, as well as the services of sign language 

interpreters and typhlo-sign interpreters. 
The development of a discipline (module) by students with disabilities can be organized together 

with other students, as well as in separate groups. 
The development of a discipline (module) by students with disabilities is carried out taking into 

account the characteristics of psychophysical development, individual capabilities and health status. 
In order to ensure the accessibility of higher education under the educational program by persons 

with disabilities when mastering the discipline (module), the following is ensured: 
1) for visually impaired persons: 
- the presence of an assistant who provides the student with the necessary technical assistance, taking 

into account individual characteristics (helps to take a workplace, move, read and complete the task, 

including by writing down by dictation), 
- written tasks, as well as instructions on the procedure for their implementation, are drawn up in 

enlarged font, 
- special textbooks, teaching aids and didactic materials (with large print or audio files), 
- individual uniform lighting of at least 300 lux, 
- if necessary, the student is provided with a magnifying device to complete the task; 
2) for persons with hearing disabilities: 

http://catalog.ncfu.ru/catalog/ncfu
http://www.consultant.ru/
http://www.rsl.ru/
http://biblioclub.ru/
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- the presence of an assistant who provides the student with the necessary technical assistance, taking 

into account individual characteristics (helps to take a workplace, move, read and complete the task, 

including by writing down by dictation), 
- the availability of sound-amplifying equipment for collective use is ensured, if necessary, the 

student is provided with sound-amplifying equipment for individual use; 
- is provided with appropriate sound means of reproducing information; 
3) for persons with disabilities with musculoskeletal disorders (including those with severe disorders 

of the motor functions of the upper extremities or the absence of upper limbs): 
- written tasks are performed on a computer with specialized software or dictated to an assistant; 
- At the request of the student, tasks can be performed orally. 

 
12. Features of the implementation of the discipline using distance educational technologies 

and e-learning 
According to Part 1 of Article 16 of the Federal Law of December 29, 2012 No 273-FZ "On 

Education in the Russian Federation", e-learning is understood as the organization of educational activities 

with the use of information contained in databases and used in the implementation of educational programs 

and information technologies, technical means, as well as information and telecommunication networks 

that ensure the transmission of this information through communication lines, the interaction of students 

and teachers. Distance educational technologies are understood as educational technologies implemented 

mainly with the use of information and telecommunication networks with indirect (at a distance) interaction 

of students and teachers. 
The discipline can be implemented using distance learning technologies and e-learning in whole or 

in part. The components of the discipline's teaching materials (the discipline's work program, assessment 

and methodological materials, forms of certification), implemented using distance learning technologies 

and e-learning, contain an indication of their use.  
When organizing educational activities with the use of distance educational technologies and e-

learning, asynchronous and synchronous ways of interacting with participants in educational relations 

through the information and telecommunication network "Internet" may be provided. 
When using distance learning technologies and e-learning, the schedule for the discipline indicates: 

ways of interaction between participants in educational relations through the information and 

telecommunication network "Internet" (videoconferencing, ET - electronic testing); links to the electronic 

information and educational environment of NCFU, to educational platforms and resources of other 

organizations to which open access is provided through the information and telecommunication network 

"Internet"; for synchronous learning - the time of online classes and teachers; for asynchronous learning - 

the authors of online courses.  
When organizing intermediate certification using distance educational technologies and e-learning, 

the Methodological Recommendations for the Use of Technical Means Ensuring the Objectivity of Results 

in Conducting Interim and State Final Certification in Educational Programs of Higher Education - 

Bachelor's Degree Programs, Specialist Programs and Master's Degree Programs with the Use of Distance 

Educational Technologies (Letter of the Ministry of Education and Science of Russia dated 07.12.2020 No 

MN-19/1573-AN "On the Direction of Methodological Recommendations") are used. 
The implementation of the discipline using e-learning and distance learning technologies is carried 

out using the electronic information and educational environment of NCFU, to which students have access 

through the information and telecommunication network "Internet", or using the resources of other 

organizations, including platforms that provide services for video conferences, online meetings and distance 

learning (MTS-Link), as well as using the capabilities of social networks for communication between 

students and teachers. 
Educational and methodological support of the discipline implemented with the use of e-learning 

and distance educational technologies includes a work program, teaching aids or a course of lectures 

presented in electronic form, guidelines for the implementation of various types of educational activities of 

students provided for by the discipline, and other educational materials posted in the information and 

educational environment of NCFU. 

 


