Unit #1 “Automatic control systems”
1.Make sure that you know the words below (use a dictionary if it is necessary). What parts of speech can they belong to and what derivatives can they form? 

1) manage                       6) diverse

2) direct                          7) circuit

3) implications                8) responding

4) applications                 9) flexible

5) sophisticated              10) devise

2.Read the text with the dictionary – to make sure you understand it in detail.

A control system is a device or set of devices to manage, command, direct or regulate the behavior of other devices or systems.

There are two major divisions in control system theory, namely, classical and modern, which have direct implications over the control engineering applications. The scope of classical control theory is limited to single-input and single-output (SISO) system design. A controller designed using classical theory usually requires on-site tuning due to design approximations. The most common controllers, designed using classical control theory, are PID controllers.
In contrast, modern control theory can deal with multi-input and multi-output (MIMO) systems. This overcomes the limitations of classical control theory in more sophisticated design problems, such as fighter aircraft control. In modern design, a system is represented as a set of first order differential equations defined using state variables. Nonlinear, multivariable, adaptive and robust control theories come under this division. 

The discipline which studies control systems is called control engineering. It focuses on the modeling of a diverse range of dynamic systems (e.g. mechanical systems) and the design of controllers that will cause these systems to behave in the desired manner. But before it emerged as a unique discipline, control engineering was practiced as a part of mechanical engineering and control theory was studied as a part of electrical engineering, since electrical circuits can often be easily described using control theory techniques. In the very first control relationships, a current output was represented with a voltage control input. However, not having proper technology to implement electrical control systems, designers left with the option of less efficient and slow responding mechanical systems. A very effective mechanical controller that is still widely used in some hydro plants is the governor. Later on, previous to modern power electronics, process control systems for industrial applications were devised by mechanical engineers using pneumatic and hydraulic control devices, many of which are still in use today. 

Electrical circuits, digital signal processors and microcontrollers can all be used to implement Control systems. Nowadays control engineering has a wide range of applications from the flight and propulsion systems of commercial airliners, oil and gas industry, energy sector to the cruise control present in many modern automobiles.

In such a way, we can judge, that an automation control systems engineer is a versatile specialist who is able to deal with a lot of different branches of engineering. Moreover, he should be rather flexible, mobile to react properly to dynamic changes in technological world.

3.Give Russian equivalents to the underlined expressions in the text and make up short situations using as many lexical units as it is possible.

4.Give synonyms for the words below. Learn them by heart.

1) device - 

2) classical - 

3) modern - 

4) controller - 

5) sophisticated - 

6) limitation - 

7) unique - 

8) manage - 

9) diverse - 

10) modeling – 

5.Mark the following statements as either true (T) of false (F).

1) ⁪ A control system is a device or set of devices to manage or regulate the activity of other devices or systems.

2) ⁪ There are three major divisions in control system theory: classical, virtual and modern.

3) ⁪ Classical control theory is based on SISO system design.

4) ⁪ Modern control theory can deal with both SISO and MIMO systems design.

5) ⁪ In modern design, a system is represented as a set of first order differential equations.

6) ⁪ Control engineering studies different control systems.

7) ⁪ Nowadays control engineering has a limited range of applications.

6.Look through the text once more and give the definitions for the following terms and abbreviations. Look for additional information if it is necessary.

1) SISO system design

2) PID controller

3) MIMO system design

4) Differential equation

5) State variable

7. Translate, and then render the following abstract into Russian.

Fuzzy logic is an attempt to get the easy design of logic controllers and yet control continuously-varying systems. Basically, a measurement in a fuzzy logic system can be partly true, that is if yes is 1 and no is 0, a fuzzy measurement can be between 0 and 1. The rules of the system are written in natural language and translated into fuzzy logic. 

Fuzzy logic then modifies Boolean logic to be arithmetical. Usually the "not" operation is "output = 1 - input," the "and" operation is "output = input.1 multiplied by input.2," and "or" is "output = 1 - ((1 - input.1) multiplied by (1 - input.2))."

The last step is to "defuzzify" an output. Basically, the fuzzy calculations make a value between zero and one. That number is used to select a value on a line whose slope and height converts the fuzzy value to a real-world output number. The number then controls real machinery.

If the triangles are defined correctly and rules are right the result can be a good control system.

8.Work in pairs or individually. Choose a topic, look for additional information and prepare the presentation to demonstrate it to your group mates.

1) Feedback in control system theory. Types of feedback.

2) Optimal control and its features.

3) PID controller theory

4) VisSim; SCADA; EPICS.

