Exercise 1. Read the text, translate it into Ukrainian and answer the following questions:





1.What is the subject of the passage?


2. What are the advantages of automation in industry and scientific research? 


3. What is the difference between virtual and conventional experiments?


4. What can you say about mutual benefits of physics and computers and their role in further developing and improving of existing technologies?


5. What was the author's purpose for writing this passage (to inform, to describe, to persuade, to explain, to entertain or something else)?








Text: Automation of Scientific Research








	The advantages of automation in manufacturing and industry are well known. Since the introduction of division of labour in the 18th century mechanization of  repetitive tasks has resulted in greater productivity and also reliability through the eradication of human error. The introduction of the electronic computer in the 20th century advanced automation yet further, with machines able to self-regulate through complex feedback loops. It is becoming increasingly desirable to translate this trend of automation to the process of scientific research to cope with the number of large, high-dimensional data problems now commonly found in most disciplines.


	The extent of automation possible for a particular scientific investigation is usually constrained by the need for human intervention at the decision-making level, where different sources of information need to be drawn together and combined with expert knowledge to define a future strategy. This is the traditional role of a scientist. Artificial intelligence is the branch of computer science that aims to emulate these human learning and decision-making abilities.


	Our brains do not work in terms of numbers, but use abstract and visual concepts; hence, communication between computer and man boomed when computers escaped the world of numbers to reach visual interface. From this time on, computers have generated new knowledge and, more importantly for teaching, new ways to grasp concepts. Therefore, just as real experiments were the starting point for theory, virtual experiments can be used to understand theoretical concepts. But there are important differences. Some of them are fundamental: a virtual experiment may allow for the exploration of length and time scales together with a level of microscopic complexity not directly accessible to conventional experiments. Others are practical: numerical experiments are completely safe, unlike some dangerous but essential laboratory experiments, as the concept necessary for the physical problem, or its solution, lies beyond the scope of traditional methods. For all these reasons, computers open physics courses to novel concepts, bringing education and research closer.


	Physics deals with matter and energy and their interactions(Webster) across a range of fields, including electricity, magnetism, and optics. These three fields correspond closely with the key ingredients in a modern computer: microelectronics, storage, and displays. Thus it is no surprise that physics plays a key role in IBM, spanning the entire range of computer technology. Some of our physics research is aimed at improving and further developing existing technologies. Other projects hope to overthrow existing technology and create new paradigms that will continue to drive the information revolution. Some research areas make use of the tremendous computational power now available to solve ?rand challengeproblems such as protein folding, or they utilize deep, specialized knowledge developed at IBM to explain long standing riddles in areas such as astronomy. The interplay between physics and computers has benefited both sides a situation that is not likely to change soon.





Vocabulary notes:





advantage – something that helps you to be more successful than others: His experience meant that he had a big advantage over his opponent. It might be to your advantage to take a computer course of some kind.





to cope - to succeed in dealing with a difficult problem or situation: Sometimes I find it hard to cope. 





to define - to describe something correctly and thoroughly, and to say what standards, limits, qualities etc it has that make it different from other things: The tasks will be clearly defined by the tutor.





to grasp - to completely understand a fact or an idea, especially a complicated one: Some people find the idea of relativity difficult to grasp.





tremendous -  very big, fast, powerful etc: This plan could save us a tremendous amount of money.





Word combinations to be remembered:





take advantage of the opportunity ñêîðèñòàòèñü íàãîäîþ


big/great/considerable advantage ìàòè âåëèêó/çíà÷íó ïåðåâàãó


use/turn sth to your/good advantage îáåðíóòè ñîá³ íà êîðèñòü


to be at an advantage ìàòè ïåðåâàãó


pecuniary advantage ô³íàíñîâà ïåðåâàãà


extensionally defined âèçíà÷åíèé íà ïîíÿò³éíîìó ð³âí³


working definition/theory/title- ðîáî÷å âèçíà÷åííÿ/òåîð³ÿ/íàçâà 


firm/thorough grasp ïîâíå/ãëèáîêå ðîçóì³ííÿ


grasp an opportunity ñõîïèòèñü çà ìîæëèâ³ñòü


grasp the nettle ð³øó÷å áðàòèñü çà âàæêó ñïðàâó


beyond /within/ sb's grasp çà ìåæàìè äîñÿæíîñò³/áëèçüêî





Speaking/Writing





Exercise 2. Give English equivalents of the following words and expressions:





ðîçïîä³ë ïðàö³, âèëó÷åííÿ ïîìèëê³ îïåðàòîðà(ëþäèíè), âèçíà÷àòè ìàéáóòíþ ñòðàòåã³þ, øòó÷íèé ³íòåëåêò, øâèäêî çðîçóì³òè êîíöåïö³þ, â³ðòóàëüí³ åêñïåðèìåíòè, çâè÷àéí³ åêñïåðèìåíòè, ëåæàòè çà ìåæàìè òðàäèö³éíèõ ìåòîä³â, íîâ³òí³ êîíöåïö³¿, ïîäàëüøå ïîêðàùåííÿ ³ñíóþ÷èõ òåõíîëîã³é.





Exercise 3. Look through the text and fill in the blanks with the proper information.





1. Since the introduction of division of labour in the 18th century mechanization of  repetitive tasks has resulted in greater productivity and also reliability through ...


2. The introduction of the electronic computer in the 20th century advanced automation yet further, with machines able to self-regulate through ...


3. At this level different sources of information need to be drawn together and combined with expert 


knowledge to …


4. Artificial intelligence is the branch of computer science that aims to emulate these human learning and …


5. Communication between computer and man boomed when computers escaped the world of numbers ...


6. From this time on, computers have generated new knowledge and, more importantly for teaching, new ways to ...


7. Physics deals with matter and energy and their interactions(Webster) across a range of fields, including …


8. Computers open physics courses to novel concepts, bringing education and … 


9. These three fields correspond closely with the key ingredients in a modern computer: microelectronics, …


10. The interplay between physics and computers has benefited both sides a situation that is not likely to ...








Exercise 4. Translate the following sentences into English.





1. Àâòîìàòèçàöiÿ íàóêîâèõ äîñëiäæåíü ïî÷èíàëàñÿ ç àâòîìàòèçàöi¿ âèìiðiâ i îáðîáêè îòðèìàíî¿ iíôîðìàöi¿. 


2. Ó ïðîãðàìíî-òåõíi÷íèõ êîìïëåêñàõ i ïðîáëåìíèõ ëàáîðàòîðiÿõ íàëåæíå ì³ñöåçàéìàþòü ìiêðîêîìï'þòåðè. 


3. Áiëüøiñòü åêñïåðèìåíòiâ íå îáìåæóºòüñÿ çáîðîì i îáðîáêîþ äàíèõ. 


4. Íàéáiëüø âàæêîþ ÷àñòèíîþ º íàëàøòóâàííÿ åêñïåðèìåíòàëüíî¿ óñòàíîâêè. 


5. Ç àâòîìàòèçàöiºþ ôiçè÷íèõ äîñëiäæåíü òiñíî çâ'ÿçàíà àâòîìàòèçàöiÿ âèïðîáóâàíü ñêëàäíèõ ïðîìèñëîâèõ îá'ºêòiâ. 


6. Ïàðàëåëüíî ç ðîáîòàìè ïî ñòâîðåííþ àâòîìàòèçîâàíèõ ñèñòåì ðîçâèâàþòüñÿ ðîáîòè ç òåîði¿ i ñèñòåì àâòîìàòè÷íîãî êåðóâàííÿ.


7. Ó ìàéáóòíüîìó ïëàíóºòüñÿ ðîçðîáêà àëãîðèòìiâ äåäóêòèâíèõ ïîáóäîâ, ùîá ìàøèíà íå ëèøå îáðîáëÿëà ðåçóëüòàòè, àëå i ïåðåâiðÿëà ãiïîòåçè i áóäóâàëà íà îñíîâi öüîãî òåîði¿, òîáòî âèäàâàëà ãîòîâó äðóêîâàíó ïðîäóêöiþ ñïî÷àòêó ó äiàëîãîâîìó ðåæèìi, à ïîòiì i ñàìîñòiéíî. 


8. Âèñîêîêâàëiôiêîâàíi êàäðè ôàõiâöiâ ç iíôîðìàòèêè, îá÷èñëþâàëüíî¿ òåõíiêè òà êiáåðíåòèêè, ÿêi ïðàöþþòü ó ðiçíèõ íàóêîâî-äîñëiäíèõ îðãàíiçàöiÿõ i íà ïiäïðèºìñòâàõ Óêðà¿íè 








Exercise 5. Are the statements true or false?





1. Automation is the use of control systems and information technologies to enhance the need for human work in the production of goods and services. 


2. The main advantage of automation is performing tasks that are beyond human capabilities of size, weight, speed, endurance, etc.


3. The main disadvantage of automation is technical limitation. 


4. Current technology is able to automate all the desired tasks.


5. The research and development cost of automating a process may exceed the cost saved by the automation itself.


6. Automation is an indispensable part of any scientific research an teaching nowadays.


7. In 1988-89 a cycle of works set to intensive introduction of modern computer and network technologies for automation of physical experiment and organization work at radiophysics faculty and in the University was started at radio electronics branch under O.V.Tretyak's command. 


8. In 1990 center of automation of scientific searches was organized in make-up of the branch.





9. Network center of Kiyv University was created in 1993-95 on the base of automation center. 


10 .Development of this direction resulted in creation some systems of automation of scientific experiment with built-in computers and courses of lectures and practical works (I.O.Anisimov, Y.V.Boyko, S.M.Levitskiy, S.D.Pogoriliy). 





Exercise 6. Choose the correct word and fill in the blanks.





(to) define		to be defined		definition	definite(ly)





1. 70% of the workers can --- as low-paid.


2. According to the data, we can --- say that pollution is increasing.


3. Indeed, Maxwell showed that when the fields propagate as electromagnetic waves they actually carry --- amounts of energy with them.


4. This, clearly, is another key concept in the theory, so how is it --- ?


5. Could one of the class give me a --- of the word "equilibrium"?





tremendous		tremendously


6. My new job will be a --- challenge.


7. He is --- wealthy person, isn't he?


8. The progress that has been made in microelectronics is ---.


9. Besides, this is a --- opportunity.


10. --- high frequency is a frequency so high that it is hard to consider it as a radio one.





Exercise 7. Translate the following sentences into Ukrainian.





1. Western countries enjoyed considerable advantages in terms of technology.


2. Younger workers tend to be at an advantage when applying for jobs.


3. It might be to your advantage to take a computer course of some kind.


4. Each of us might define the concept of freedom in a slightly different way.


5. It must define the target and the date by which it is to be achieved.


6. People who cope successfully with difficult situations usually look ahead and anticipate the circumstances.


7. We need to record sufficient data to enable definite conclusions to be reached.


8. My computer can cope with huge amounts of data. 


9.Six years had, after all, seen definite innovations in performance and safety.


10. Local authorities have to cope with the problems of homelessness.








Exercise 8. Answer the following questions making use of the expressions: not to agree with; to be not in agreement with; to be not consistent with; to be out of keeping with; not to fit into; to be in contradiction to; to be not valid for; to be not true for; not to hold for. Begin your answers with the words:





To my mind.../ From my point of view.../ In my opinion.../ To my knowledge.../ As far as I can judge.../ As far as I know...





Model: What do you think of the results obtained? 			(the theory)


	In my opinion the results obtained are not in agreement with the theory.


1. What do you think of the data reported? 				(the previous observations)


2. What is your opinion of the conclusions made?			(our current knowledge)


3. How do you regard the information available?			(experimental facts)


4. What can you say about the classification accepted?		(impurity semiconductors)


5. How do you estimate the research done?				(the current concepts of space)


6. What can you say about the predictions made?			(our point of view)


7. What is your opinion of the assumption introduced?		(neutrinos)


8. What do you think of the method applied?			(the current demands)


9. How do you estimate the hypothesis advanced?			(the theory)


10. What do you think of the experiment performed?		(substances at low temperatures)





