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In today's world, where engaging content attracts attention from all directions and people's attention span is constantly decreasing thanks to their internet usage habits, it is becoming increasingly important to find ways to bring young people's focus back to essential things such as education. This can be done most effectively by using these same exciting new technologies that distract them, but in the opposite direction - to get them interested in the mandatory curriculum. In addition, the new technologies bring not only sensational value but also purely practical - they often reveal unprecedented possibilities for effective presentation of the material and overcoming the difficulties arising from the conventional approach to learning.

Augmented reality (AR) – the real-time integration of digital information into the user's environment – is one of these new technologies with enormous potential in the field of education. Today its usage does not require expensive specialized hardware and instead a relatively cheap portable device (smartphone or tablet) with mid-range features and performance is sufficient. This allows the AR technology to be used extensively in a very large number of situations if only appropriate platforms and applications are developed. Integration into the overall learning process is at last possible and realistically feasible, and work in this direction can bring direct and immediate benefits to society.

The subject of this thesis is the study of the existing technologies for augmented reality with a focus on their possible applications in the field of math education in Bulgaria.

The major objectives of this thesis include:

· To study and analyze existing tools for creating mobile applications with augmented reality;
· To design and implement a test application to support the learning process in mathematics;
· To prepare a plan for the initial deployment of the application in real class-room environment and the assessment of its effectiveness.

In order to achieve the defined objectives the following tasks are fulfilled:

· The main distinctive features and characteristics of the technology for augmented reality are explored;
· By analyzing the math curricula specific places are identified where the application of technologies with augmented reality can be used most effectively to support the learning process;
· By conducting a survey among pupils and teachers, the most useful features of a supporting mobile application are identified and prioritized;
· A comparative analysis of available development tools for mobile applications with augmented reality is conducted. It includes Vuforia, Wikitude, Kudan, Catchoom and LayAR;
· Based on the above comparison, a suitable set of tools for implementation of a test application is identified;
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· An actual test application is designed and implemented, using the selected tools. It allows practical verification of their applicability;
· Key performance indicators for the developed application are identified and a plan for its initial deployment and measurement of these indicators is created.

By analyzing the mathematics curriculum in secondary schools, the sixth and tenth grades were identified as the places where the application of technologies with augmented reality can be used most effectively to support the learning process as stereometry is studied there. By conducting a survey among students and teachers, we have identified and prioritized the most useful possible features of a supporting mobile application using AR -  model rotation and scaling, listing of relevant formulas, and visualization of the net of the model.

As a result of the selection process for implementation tools, the Vuforia SDK augmented reality platform is selected, in combination with Unity 3D (for 3D model rendering), SketchUp (for creating 3D models by non-specialists), and the LeanTouch library (for handling multi-touch gestures).

The implemented mobile application is directly usable in practice and is ready for use by real students in a real learning process. With the developed application, we have been able to show that the augmented reality has a strong potential to bring real benefits to education.
