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	Module 9
Transportation and travel: beyond human capabilities

Lesson 2

Grammar
Practice the third conditional: say what would or would not have happened if something had changed.
Example: Karen drank a whole bottle of wine, and she had an accident. – Karen would not have had an accident if she hadn’t drunk so much.
	Jim did not arrive to the station on time, and he missed the train.

John didn’t do any homework, and his teacher was very angry with him.
A small kid watched a horror movie, and that night he didn’t sleep well.
Steve did not do any revision before his exams, and he failed them.
The children were allowed to eat a bag of candy, and they became sick.
Edgar forgot to complete his part of the job, and his boss didn’t promote him.
The engineers didn’t consult any technical requirements, and their design wasn’t accepted.
	The tourists hired a local guide, and they didn’t get lost in the jungle.
* Practice the third conditional: think about some things in your past that you would like to change. Share your stories with the group.
Example: If I had studied harder during the first term, I would not have failed my chemistry exam.
Practice using the synonyms to “if” correctly: determine if these situations are real or unreal and use one of the synonyms from the table in 1.5.1 (lesson 1).
If we could read other people’s minds, we would be able to stop crimes.
If you leave the letter on the table, I will post it for you.
	If AI had already been invented, we would have established a colony on Mars by this time.
	If I had more than ten dollars, I would lend you the money.
	If they finish the report today, they will send it to us tomorrow.
	You can take the car if you buy the fuel for your ride.

If he knew the place better, he would help you.
If she had seen the man before, she would have recognized him.

Active vocabulary
to design [dɪˈzaɪn]ⓘ One or more forum threads is an exact match of your searched term. Click.
WR Apps: Android & iPhoneWord of the day
1) разрабатывать, проектировать;  конструировать;
2) предназначать (to be designed for smth – быть предназначенным для чего-л.)
robotic arm [rəʊˈbɒtɪkɑːm]
механическая рука-манипулятор, робот-манипулятор
to handle smth[ˈhændəl]
справляться с чем-л.
joint [dʒɔɪnt]
сочленение
link [lɪŋk]
звено
relative motion [ˈrelətɪv ˈməʊʃn̩]
относительное движение (колебание)
to rotate [rəʊˈteɪt]
вращать(ся)
step motor [step ˈməʊtə]
шаговый двигатель
increment [ˈɪnkrɪmənt]
шаг, приращение
sensor [ˈsensə]
датчик 
to resemble smth [rɪˈzɛmbəl]
напоминать что-л., быть похожим на что-л.
to mount [maʊnt]ⓘ One or more forum threads is an exact match of your searched term. Click.

устанавливать
end effector [end ɪˈfektə]
рабочий орган
to outfit smth with smth [ˈaʊtˌfɪt]ⓘ One or more forum threads is an exact match of your searched term. Click.
WR Apps: Android & iPhoneWord of the day
оснащать что-л. чем-л.
to grasp [ɡrɑːsp]
захватывать
to guide through
проводить через, по
handheld [ˈhændˈhɛld]
ручной, карманный
sequence [ˈsiːkwəns]ⓘ One or more forum threads is an exact match of your searched term. Click Ошибка! Недопустимый объект гиперссылки..
 "http://www.wordreference.com/tools/Tools.aspx" \l "mobileapps"WR Apps: Android & iPhone "http://daily.wordreference.com/"Word of the day
последовательность
assembly line [ əˈsembli laɪn]
линия сборочного конвейера
to put together [ˈpʊttəˈɡeðə]
собирать

Fill in the gaps using the correct form of the appropriate words from the list.
	She __________us _____the busy streets to the cathedral.

The cars are assembled on an __________.
Infrared __________can track an object's movement.
I __________the rope by its end.
The planets __________around the sun.
They increased the dosage of the drug in small __________ over a period of several weeks.
The rocket __________ with a container (Passive Voice). 
Mary __________ her mother in looks.
Police are trying to reconstruct the __________ of events on the night of the murder.
Having a __________in the middle, it folds.

Reading comprehension
2.3.1. Read the text and answer the questions: 
1.	What is the origin of the word ‘robot’?
2.	What kind of work and what kind of tasks are robotic arms designed to perform?
3.	Is there any similarity between a human arm and a robotic arm? What is it?
4.	What industries do robotic arms commonly work in?

The robotic arm
The term robot comes from the Czech word “robota”, generally translated as "forced labor". Indeed, most robots in the world are designed for heavy, repetitive manufacturing work. They handle tasks that are difficult, dangerous or boring to human beings.
	The most common manufacturing robot is the robotic arm. It consists of a number of joints and links. A robotic joint provides relative motion between two links of the robot. The computer controls the robot by rotating individual step motors connected to each joint. Unlike ordinary motors, step motors move in exact increments. This allows the computer to move the arm very precisely, repeating exactly the same movement over and over again. The robot uses motion sensors to make sure it moves just the right amount.
An industrial robot closely resembles a human arm - it has the equivalent of a shoulder, an elbow and a wrist. Typically, the shoulder is mounted to a stationary base structure rather than to a movable body. 
	Your arm's job is to move your hand from place to place. Similarly, the robotic arm's job is to move an end effector from place to place. You can outfit robotic arms with all sorts of end effectors, which are suited to a particular application. One common end effector is a simplified version of the hand, which can grasp and carry different objects. Robotic hands often have built-in pressure sensors that tell the computer how hard the robot is gripping a particular object. This keeps the robot from dropping or breaking whatever it is carrying. 
Industrial robots are designed to do exactly the same thing over and over again. To teach a robot how to do its job, the programmer guides the arm through the motions using a handheld controller. The robot stores the exact sequence of movements in its memory, and does it again and again every time a new unit comes down the assembly line. Most robots are reprogrammable. To change its behavior, you simply write a new program to its computer.
Most industrial robots work in auto assembly lines, putting cars together. Robots can do a lot of this work more efficiently than human beings because they are extremely precise. They always drill in the exactly the same place, and they always tighten bolts with the same amount of force, no matter how many hours they've been working. Manufacturing robots are also very important in the computer industry. It takes an incredibly precise hand to put together tiny microchips.
2.3.2. Make up as many sentences as you can by choosing the appropriate continuation from columns 3, or 4, or both. Some verbs can be used more than once.
The robotic arm
can grasp and carry 
the exact sequence of movements in its memory.
with the use of a handheld controller.

is designed 
built-in pressure sensors
for repetitive manufacturing work.

consists of 
different objects.
to control the gripping effort.

moves 
bolts
in exact increments.

is controlled 
motion sensors
by the computer.

works 
exactly the same movement
in auto assembly lines.

tightens 
joints and links.
with the same amount of force.

drills
The equivalent of a shoulder, an elbow and a wrist.
in the exactly the same place.

is outfitted 
difficult, dangerous or boring tasks.
more efficiently than human beings.

is moved
with an end effector.
over and over again.

uses
the end effector
to control the amount of movement.

repeats 

from place to place.

stores

by step motors.

is programmed



has



handles 


2.3.3. *Find in the text the words synonymous to the following:
in most cases; usually (passage 1)
not interesting; tedious (passage 1)
in contrast to; differently from (passage 2)
many times running (passage 2)
looks like or seems like (passage 3)
appropriate for, good for (passage 4)
	in a similar way (passage 4)
provide with (passage 4)
prevents from (passage 4)
are intended (passage 5)
it is necessary to have (passage 6)
regardless of (passage 6)
2.3.4. Answer the questions from the left column using phrases from the right one if needed.
What are motion sensors used for?
What kind of end effector would a pressure sensor need? Why?
How does the robot ‘know’ what he has to do? 
How does the computer ‘know’ what the robot has to do?
How can we change a robot’s behavior? 
Why are robots more suitable than humans for assembly line jobs?
What is the technical term for ‘the robot hand’?
What could you call a robot equivalent of the human brain? of human muscles?
What is the most common application of the robotic arm?
to make sure
to grasp and carry different objects
to keep the robot from dropping the item
to be controlled by the computer
to store the exact sequence of movements
to come down an assembly line
to do work more efficiently
over and over again
no matter how many hours they've been working
It takes an incredibly precise hand to …….
2.3.5. Translate the following sentences, using prompts from the right-hand column if needed.
Большинство роботов предназначено для тяжелой, скучной или опасной работы.
Робот-манипулятор (рука робота) состоит из ряда  звеньев и сочленений.
Компьютер управляет роботом с помощью шаговых двигателей.
	Двигатель совершает пошаговое движение.
	Это позволяет руке двигаться очень точно.

Рука повторяет одно и то же движение снова и снова.
Датчик движения определяет (detects), что рука передвинулась точно на нужное расстояние.
Манипулятор может быть оснащен разными видами рабочих органов.
Датчик давления определяет (detects), насколько крепко робот держит предмет.
Программист проводит робота по траектории движения.
to be designed for
to consist of
through 
to move in (exact) increments
to allow 
over and over again
to move just the right amount
to be outfitted
different sorts of end-effectors
to grip (to grasp)
hard
to guide the arm through the motions


