LABORATORY CHAPTER №12


TOPIC. SMART TECHNOLOGIES

Smart technologies are the name for modern high technologies, which own a high degree of internal self-organization, a large number of feedbacks, both positive, contributing to the “overclocking” of the system and its subsequent evolution, and negative ones controlling the system that do not allow its normal, rhythmic activity. 

Scientifically, the functioning of any smart technology should be based on a number of principles that determine their qualitative and quantitative characteristics, as well as determine their structure and behavior model. For example, any smart technology must obey the “laws of self-government”, indicating the presence of internal synergy and the ability to independently process the maximum number of external signals on the basis of which to take control actions.
It should be noted, moreover, that such a self-managing system implies the preservation of the law of transition of quantitative changes to qualitative, in which the amount of a signal at the system input or output decreases, and its quality increases. In addition, the higher the quality of the signals at the entrance to the system and at the output, the higher is the quality of the decision-maker who manages the system.
With the advent of personal computers, there is a significant change in the understanding of the role of information in modern society. Now this is a new resource, and sometimes a way of making money, "who owns the information, he owns the world." Another well-known statement that at one end of the Planet was only thought about some kind of action testifies to the speed of information dissemination, at the other end this idea has already been implemented.
The Internet of Things (Internet of Things, IoT) is the concept of a computer network of physical objects (“things”) equipped with embedded technologies for interacting with each other or with the external environment, which considers the organization of such networks as a phenomenon that can restructure economic and social processes, excluding from the part of actions and operations the need for human participation .
For 2017, the term “Internet of Things” applies not only to cyber-physical systems for “home” use, but also to industrial facilities. The development of the concept of "Intelligent Buildings" was called "Building Internet of Things" (BIoT, "Creating the Internet of Things"), the development of a distributed network infrastructure in the process control system led to the emergence of "Industrial Internet of Things" (IIoT, "Industrial ( Industrial) Internet of Things ")
This concept (IoT) is associated with the development of two technologies: radio frequency identification (RFID) and wireless touch networks (WSN). 
WSN - A wireless sensor network is a distributed, self-organizing network of a plurality of sensors (sensors) and actuators interconnected by a radio channel. In addition, the coverage area of such a network can be from several meters to several kilometers due to the ability to relay messages from one element to another. This technology is used to solve many practical problems related to monitoring, management, logistics, etc. 
RFID (Radio Frequency Identification) – a method of automatic identification of objects in which by means of radio signals the data stored in so-called transponders, or RFID-marks are read or registered. This technology is well suited for tracking the movement of certain objects and obtaining a small amount of information from them.
 Big data in information technology is a set of approaches, means and methods for processing structured and unstructured data of huge volumes and significant diversity. They are used to obtain human-readable results that are effective in the conditions of continuous growth, distribution over numerous nodes of the computer network formed at the end 2000s, alternative to traditional database management systems and solutions of Business Intelligence class. 
Blockchain is a technology of distributed storage of information, which concerns any vital questions. With respect to the crypto currency, Blockchain guarantees the recording of information about the money transfers made between the system participants during the whole period of the existence of the alternative monetary unit and the Bitcoin payment system. Also it allows you to store information about the rights to real estate, loans granted earlier, violation of traffic rules, marriage and so on. According to the structure of Blockchain, there is a chain of blocks containing certain information. All the blocks of the chain are connected with each other. The block is filled with a group of records, and the newly emerging blocks are always added to the end of the chain and duplicate the information contained in the previously created structural units of the system, adding a new one to it. 

Main applications of smart techologies
Smart City
Smart City – the concept of the integration of several information and communication technologies (ICT) and the Internet of things (IoT solutions) for the management of city property; city ​​assets include, but are not limited to, local information systems departments, schools, libraries, transport, hospitals, power plants, water supply and waste management systems, law enforcement agencies and other public services.
 The goal of creating a “smart city” is to improve the quality of life using urban informatics technology to improve service efficiency and meet the needs of residents. ICTs allow city authorities to directly interact with communities and urban infrastructure, and to monitor what is happening in the city, how the city develops, and what ways can improve the quality of life. Through the use of sensors integrated in real time, the accumulated data from urban residents and devices are processed and analyzed. The information gathered is the key to solving inefficiency problems.
Smart home
When talk about the smart home, it is about the possibility of networking all the components of the home and exercising centralized control and control. It all starts with the production of its own electricity, its accumulation and consumption as needed in the house, and the excess energy is fed into the common grid.
The main idea is smart management. Fridge, oven, washing machine in the future should be connected to the Internet, set up and controlled from a distance. It saves time, money and energy. Of course, this also opens up new risks, because every device connected to the Internet could theoretically undergo a hacker attack.
Smart education
Smart education is an association of educational institutions and faculty members for joint educational activities on the Internet based on common standards, agreements and technologies. That is, it is about co-creation and use of content, co-education. Smart education - flexibility, which implies the presence of a large number of sources, the maximum variety of multimedia (audio, video, graphics), the ability to quickly and easily adjust to the level and needs of the listener. In addition, Smart-education should be easily managed, when an educational institution can easily provide the flexibility of the educational process, and integrated, that is, constantly eating external sources.
You can also say that Smart education, or smart learning, is flexible learning in an interactive educational environment using content from around the world that is freely available. The key to understanding Smart education is the wide availability of knowledge.
Smart education is a concept that involves a comprehensive modernization of all educational processes, as well as the methods and technologies used in these processes. Smart in terms of education entails the emergence of technologies such as smart boards, smart screens, Internet access from anywhere. Each of these technologies allows a new way to build the process of developing content, its delivery and updating. Learning becomes possible not only in the classroom, but also at home and in any place. The main element that links the educational process is active educational content, on the basis of which common repositories are created, allowing to remove temporal and spatial frames.
Smart education poses new challenges for teachers. They should not only be knowledgeable in their professional field, but also know a large amount of information, knowledge, resources, and use various technologies for working with students. At the same time, Smart-Education opens up new opportunities for teachers: sharing experience and ideas, doing more science, personalizing a course depending on its tasks and competencies of the listener, saving time by modifying existing content, rather than creating it from scratch.
