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In the modern world, the scope of robotics in various fields of human activity
is very wide and does not stop growing. The use of robots can significantly reduce
human participation in hard and dangerous work. For example, work in the defense,
chemical, nuclear fields, extinguishing fires without the help of an operator,
performing rescue operations, or moving through an unknown area in advance.
Gradually, robots enter into ordinary human life. The use of mobile robots allows us
to satisfy everyday needs: robots - nurses, robots - nannies, robots - housekeepers,
etc. As a result, modern society is in great need of competent specialists in this field.

In addition, according to the national educational initiative “Our New School”,
approved by D. Medvedev, modern education should provide:

- studying not only the achievements of the past, but also technologies that will
be useful in the future;

- training focused on both knowledge and activity aspects of the content of
education.

In this regard, teaching robotics to children is becoming an increasingly
relevant and significant task.

The study of robotics allows students to develop communication skills, since
basically the design of robots takes place in a group, learn to make independent and
non-standard decisions, develop creative thinking.

Also, robotics can act not only as an independent subject, but also be
introduced into other school disciplines. Robotic designers can be used to
demonstrate educational experiments in physics, mathematics, physics and biology,
which allows you to see a picture of the real world. The use of robots makes the
learning process more interesting and understandable. The student is better versed
in what he created and saw himself. Therefore, the need to apply the basics of
robotics throughout the school curriculum is obvious.

The basics of robotics can be studied from elementary school, as well as in igh
school.

The cycle of research and technical activities covering students from
grades 1 to 11 according to G. R. Shamsneva may be as follows.
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- Grade 1-2 - LEGO - creativity development of attention, ingenuity, memory,
fine motor skills;

- Grade 3-4 - LEGO - design study of simple machines - levers, gearboxes;
simple programming;

- Grades 5-9 - LEGO - robotics assembly and programming of robots, robot
competitions;

- Grades 8-11 - programming studying the theory of algorithms, classical
programming languages;

- Grades 8-11 - robot competitions preparation and participation in
competitions, study of alternative programming languages for robots.

For teaching robotics in elementary school, Lego WeDo constructor can be
used, consisting of standard Lego parts, as well as a set of sensors and actuators
connected to USB. This kit comes with software that contains a simple, intuitive
programming environment. In addition, along with the set comes a set of tasks,
which are 12 separate projects with a detailed step-by-step description of their
implementation. This allows the student to independently assemble and program
working models, and then use them to perform practical tasks. For teaching robotics
in high school, the Lego Mindstorms constructor can be used, also consisting of
standard Lego parts bars, axles, wheels, gears, sensors, motors and the NXT
programmable block.

The presence of a separate programmable block in combination with a high-
level programming environment makes this set a serious tool that allows you to
create robots that solve quite complex problems. An important advantage of Lego
Mindstorms is its simplicity and flexibility. The set allows you to choose the
necessary parts for almost any task or combine several sets to solve complex
problems. For teaching robotics in high school, the TETRIX constructor, which is the
main constructor of the international FIRST Tech Challenge competitions, can be
used. This constructor consists of a set of metal parts, sensors, servo drives and a
programmable NXT block. Programming of robots assembled from this set is carried
out in the Robot language.

Involving schoolchildren in research in the field of robotics, the exchange of
technical information and initial engineering knowledge, the development of new
scientific and technical ideas will create the necessary conditions for high quality
education, through the use of new pedagogical approaches in the educational
process and the use of new information and communication technologies.
Understanding the phenomenon of technology, knowledge of the laws of technology,
will allow the graduate of the school to meet the demands of the time and find his
place in modern life.

Currently, educational robotics is developing very actively and is being
included in the educational program of an increasing number of schools, and there
are a lot of competitions among school teams. But, despite all the advantages,
robotics mainly appears as part of extracurricular activities. There are several
reasons for this. The first is that the introduction of robots into the main educational
process requires a lot of time spent on teacher training. There are also not enough
teaching aids for students and methodological recommendations for teachers. And
secondly, the production of constructors is not developed in Russia, and therefore
the price is quite high and not all schools can purchase sets of robots for each
subject.
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