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Brief Course Outline 

	№
	Тема


	Соответствующие разделы в онлайн курсе и текущая работа  
	Срок выполнения

	1
	Unit 1.

Foreign language.

Basics
	1 .Выполнение тестов в электронном курсе:

Тест 1.1; Тест 1.2

2. Перевод профессиональных текстов по специальности: 

Two types of engineering (ЗМТ);

Mechanical engineering (ЗМТ);

The transportation industry (ЗФТ);

The importance of automobil industry (ЗФТ);
Early days of electricity (Part 1) (ЗФЭ);
Early days of electricity (Part 2) (ЗФЭ)
3. Составление терминологического словаря на основе переведенных текстов (75 слов).
	1 – 31 октября 2021



	2
	Unit 1.

Foreign language.

Basics
	1 .Выполнение тестов в электронном курсе:

Тест 2.1; Тест 2.2

2. Перевод профессиональных текстов по специальности: 

Efficiency in engineering operation (ЗМТ);

Comercial vehicals (ЗФТ);

Early days of electricity (Part 3) (ЗФЭ)
3. Составление терминологического словаря на основе переведенных текстов (75 слов).
	1 ноября – 30 декабря 2021



	Зачет

январь 2022

	3
	Unit 2.

Introduction into technical English
	1 .Выполнение тестов в электронном курсе:

Тест 3.1; Тест 3.2

2. Перевод профессиональных текстов по специальности: 

Machines (ЗМТ) ;

Mechanical properties of materials (Part 1) (ЗМТ);
Construction of an automobile (Part 1) (ЗФТ);
Construction of an automobile (Part 2) (ЗФТ);
Energy development (ЗФЭ);
Fossil fuel (ЗФЭ).
3. Составление терминологического словаря на основе переведенных текстов (75 слов).
	1 февраля  -31 марта 2022



	4
	Unit 2.

Introduction into technical English
	1 .Выполнение тестов в электронном курсе:

Тест 4.1; Тест 4.2

2. Перевод профессиональных текстов по специальности: 

Mechanical properties of materials (Part 2) (ЗМТ) ;

Construction of an automobile (Part 3) (ЗФТ);
Nuclear power (ЗФЭ).
3. Составление терминологического словаря на основе переведенных текстов (75 слов).
	1 апреля – 30 мая 

	Зачет
июнь 2022


Зачет по иностранному языку проводится в два этапа: 

Допуск к зачету осуществляется в электронном обучающем курсе «Иностранный язык (заочное отделение)». Точка доступа: https://e.sfu-kras.ru/course/view.php?id=10194. 

Кодовое слово: engineer.
До 01.01.2022 (осенний семестр)/01.06.2022 (весенний семестр) в папку с номером своей группы прикрепляются следующие документы:

1.Отчет пользователя по проделанным тестам (результат должен отражать успеваемость не менее 50% каждого теста). 

2. Терминологический словарь, составленный на основе перевода технических текстов по специальности в формате Word (150 слов). Заполненный титульный лист является обязательным условием проверки работы.

Зачет  

включает перевод с листа технических текстов по специальности с терминологическим словарем. Письменный перевод текстов не принимается.

Допускается перезачет дисциплины при следующих условиях:

Наличие высшего профессионального образования;

Наличие сертификата, подтверждающего сдачу международного экзамена по иностранному языку.

Приложение 1

Образец титульного листа терминологического словаря
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Приложение 2

Тексты для перевода с листа. Срок обучения: 5 лет Английский язык (осенний семестр)

ЗМТ

Two types of engineering
Mechanical engineering
Efficiency in engineering operation
                                  Two Types of Engineering 

Mechanical Engineering. Engineers in this field design, test, build, and operate machinery of all types; they also work on a variety of manufactured goods and certain kinds of structures. The field is divided into (1) machinery, mechanisms, materials, hydraulics, and pneumatics; and (2) heat as applied to engines, work and energy, heating, ventilating, and air conditioning. The mechanical engineer, therefore, must be trained in mechanisms, hydraulics, and thermodynamics and must know such subjects as metallurgy and machine design. Some mechanical engineers specialize in particular types of machines such as pumps and steam turbines. A mechanical engineer designs not only the machines that make products but the products themselves, and must design for both economy and efficiency. A typical example of modern mechanical engineering is the design of a car or an agricultural machine.

Safety Engineering. This field of engineering has as its object the prevention of accidents. In recent years safety engineering has become a speciality adopted by individuals trained in other branches of engineering. Safety engineers develop methods and procedures to safeguard workers in hazardous occupations. They also assist in designing machinery, factories, ships and roads, suggesting alterations and improvements to reduce the possibility of accident. In the design of machinery, for example, the safety engineers tries to cover all moving parts or keep them from accidental contact with the operator, to put cutoff switches within reach of the operator and to eliminate dangerous sharp parts. In designing roads the safety engineer seeks to avoid such hazards as sharp turns and blind intersections that lead to traffic accidents. 

Engineers 

The machine-tool is the original source of every object of our industrialized world. Automobiles, airplanes, diesel locomotives, washing machines, electric stoves and radio sets are made by machine-tools. But without the engineer the machine-tool couldn't function.
One engineer seldom deals with every phase of development of a complex mechanism, e.g. a steam turbine. Various specialists take part in its development: a mechanical engineer skilled in the application of thermodynamics, a chemical engineer utilizing all the by-products of the fuel used, an electrical engineer converting the mechanical energy into a conventional form of power, an engineer skilled in the calculation of stresses when designing the turbine blades, a production engineer planning the smooth flow of material into the finished product, as well as the research engineer who conceived the idea in the first place.
After all the components of the turbine have been developed into a complicated mechanism and detailed drawings have been made of all component parts, materials are ordered and routing of the materials is planned. Finally, when the planning engineer has ordered the material, the tool engineer has designed the tools and the design engineer has given specifications on the drawings, production begins.
The finished components are assembled, inspected and moved from the factory to the consumer through a department directed by a sales engineer.

                                             MECHANICAL ENGINEERING

           Mechanical engineering has been recognized as a separate branch of engineering since the formation of the Institution of Mechanical Engineers of Great Britain in 1847. 

The development of the textile machinery, steam engines, machine-tools, pumping machinery, turbines and locomotives of that time made such a diversity interest for civilian engineers that these and allied subjects were called mechanical engineering. 

Mechanical engineering deals with the design, construction and operation of machines and devices of all kinds, and with research and sciences upon which these depend. Among these machines are prime movers such as engines and turbines using air, gas, steam and water as operating media; pumping machines and other hydraulic apparatus; steam boilers, heating, ventilating, air conditioning and refrigerating equipment, transportation structures used in aviation; automotive engineering, railroads and ships, machine-tools, special machines for industry and for construction of buildings, railroads and harbors. 

In fact, mechanical engineering enters into the work of all engineers whose machines are to be developed for the processes of specialists of the other branches of engineering. To understand better the extent of the activities and interests of mechanical engineers, the following lists of the professional divisions and technical committees of the American Society of Mechanical Engineers (ASME) are given: professional divisions, applied mechanics, aviation, fuel, graphic arts (printing), heat transfer, hydraulics, industrial instruments and regulators, management, materials handling, metals engineering, oil and gas power, process industries, production engineering, railroad, rubber and plastics, textiles, wood industries.

                            Efficiency in Engineering Operation

Unlike the scientist, the engineer is not free to solve problems which interest him. He must solve problems as they arise, his solution must satisfy conflicting requirements. Efficiency costs money, safety adds complexity, performance increases weight. The engineering solution is the optimum solution, taking into account many factors. It may be the cheapest for a given performance, the most reliable for a given weight, the simplest for a given safety, or the most efficient for a given cost. Engineering is optimizing.
To the engineer, efficiency means output divided by input. His job is to secure a maximum output for a given input or to secure a given output with a minimum input. The ratio may be expressed in terms of energy, materials, money, time or men. Efficiency is achieved by using efficient methods, devices, and personnel organizations.
The need for efficiency leads to the large, complex operations which are characteristic of engineering. The processing of the new antibiotics in the test-tube stage belongs in the field of biochemistry. But when great quantities must be produced at low cost, it becomes an engineering problem. It is the need for efficiency and economy that differentiates ceramic engineering from the work of the potter, textile engineering from weaving, and agricultural engineering from farming.
Since output is input minus losses, the engineer must keep losses and waste to a minimum. One way is to develop uses for products which otherwise would be waste. Losses due to friction occur in every machine and in every organization. Efficient functioning depends on good design, careful attention to operating difficulties, and lubrication.

ЗФТ

The transportation industry;
The importance of outomobil industry
Comercial vehicals 
THE TRANSPORTATION INDUSTRY

The transportation industry is a global industry that meets the need for moving cargo, passengers, and information as efficiently as possible. Ground, sea, air, and space are all used by the transportation industry to get things where they need to go. Numerous multinational companies play some role in this industry, whether they maintain infrastructure, build equipment, or supply personnel. This industry is usually in a steady state of growth except in very poor economic conditions.

In terms of cargo, the transportation industry handles a variety of goods and supplies numerous services to consumers and customers. Cargo can be carried by ship, plane, pipeline, or truck, and in the case of small orders may be split for carrying by car and other smaller conveyances. Concerns with cargo transportation include the ability to secure supplies, deliver loads accurately, and cut down on transport time. Fees for cargo transport, storage, and delivery can vary. Some products need more protection and careful handling and are thus more expensive.

Passengers move on buses, aircraft, boats, and smaller vehicles like cars. The passenger transportation industry includes a number of commercial airlines, train companies, and bus services as well as the companies that service them. Manufacturers of products for the transport industry work to supply the necessary equipment, while people like information technology professionals develop the infrastructure to support it. Airlines, for example, rely heavily on automated real-time systems to update bookings and manage flights. Information technology is a key part of the transportation industry. Many companies use computer systems to handle information and must be able to transmit information reliably and securely between destinations. This is one part of the larger logistics industry that supports transportation professionals. Without the ability to transmit, control, and secure information, many companies would be unable to offer the services their customers expect, from package tracking to secure ordering. Logistics also includes the development of packaging, inventory control systems, and related products and services.
                     The Importance of Automobile Industry
The automobile industry plays a major role in making your business successful and efficient in today's competitive world. The technological advances in the automobile sector have given unbelievable growth and development to the automobile industry, from over 100 years. Basically, automobile technology refers to those technologies which are popularly incorporated in various kinds of automobiles. The emergence of advanced technologies is paving the way for more and more complicated vehicles, with the changing times and increasing competition.
The primary factor for the industrial automation is to increase the productivity in the industry. But, these days the main focus is going towards enhancing the efficiency and quality of the products. Both quality and quantity is achieved finally. In an automated environment it has become feasible to switch from one product to another in a short time. The industrial automation is growing at a pick level and so is the need of its parts. To experience durable, safe and reliable auto engineering parts, we should use original products. Automobile parts are needed in every sector and so there is an endless need for automobile industry.

Keeping in mind the budgets of every class of end-users, the products are being launched. In the buying process, banks are playing significant roles by providing loans as a support. Only a limited amount of interest has to be paid to finance that amount and it depends upon the various factors such as buyer's credit past, finance amount, loan period and the term and conditions of financial institution.

                                        Commercial vehicles
Sales of commercial vehicles were affected as a result of economic problems in Russia. It was predicted that in 2010 sales of commercial transport vehicles would be approximately 250 700 units. This would represent a decline of 5 percent compared to 2012. The transportation of cargo by Russia's carriers is decreasing as companies are reducing production. Even though Russia is a large country, the infrastructure facilitating nationwide transportation remains underdeveloped. The World Bank estimates that the share of cargo transported by trucks in Russia will rise to 41 percent this year. In 1992, only 13 percent of cargo in Russia was hauled by auto transport. In comparison, for the 15 countries of the European Union, the share of cargo transported by roadways was 72.7 percent in 2005. Long-distance shipments are ordinarily done by rail in Russia. The opening of the Trans-Siberian Highway in March of 2004 was a major development in facilitating a transition to greater use of freight trucks. Infrastructural development pushes up the demand for commercial vehicles.

Major limiting factors include reduced availability of commercial vehicles, especially trucks. The global market for commercial vehicles dropped significantly after the recession. In 2009, Daimler estimated that the European market for trucks would fall by 50 percent.
On the bright side, the biggest producer of commercial trucks worldwide wants to expand its presence in Russia. Trucks and trailers made by Russian domestic manufacturers do not conform to international standards. As a consequence, foreign freight forwarders are able to occupy a larger share of the market than their Russian counterparts. Recognizing the need for foreign-made trucks, the government lowered import duties on trailers to 5 percent and on semis to 10 percent.

ЗФЭ

Early days of electricity (Part 1) 
Early days of electricity (Part 2)
Early days of electricity (Part 3) 
EARLY DAYS OF ELECTRICITY

                                                             (Part 1)

       There is electricity everywhere in the world. It is present in the atom, whose particles are held together by its forces; it reaches us from the most distant parts of the universe in the form of electro-magnetic waves. Yet we have no organs that could recognize it as we see light or hear sound. We have to make it visible, tangible, or audible, we have to make it perform work to become aware of its presence. There is only one natural phenomenon which demonstrates it unmistakably to our senses of seeing and hearing – thunder and lightning; but we recognize only the effects – not the force which causes them.

       We cannot blame the ancient Greeks for failing to recognize that the force which causes a thunderstorm is the same which they observed when rubbing a piece of amber: it attracted straw, feathers, and other light materials. Thales of Miletos, the Greek philosopher who lived about 600 В. С, was the first who noticed this. The Greek word for amber is electron, and therefore Thales called that mysterious force 'electric'. For a long time it was thought to be of the same nature as the magnetic power of the lodestone since the effect of attraction seems similar, and in fact there are many links between electricity and magnetism.

       Perhaps the Israelites did know something about electricity; this theory is supported by the fact that the Temple at Jerusalem had metal rods on the roof which must have acted as lightning-conductors. In fact, during the thousand years of its existence it was never struck by lightning although thunderstorms abound in Palestine.

       There is no other evidence that electricity was put to any use at all in antiquity, except that the Greek women decorated their spinning-wheels with pieces of amber: as the woolen threads rubbed against the amber it first attracted and then repelled them – a pretty little spectacle which relieved the boredom of spinning.

       More than two thousand years passed after Thales's discovery without any research work being done in this field. It was Dr. William Gilbert, Queen Elizabeth the First's physician-in-ordinary, who set the ball rolling. He experimented with amber and lodestone and found the essential difference between electric and magnetic attraction. For substances which behaved like amber – such as glass, sulphur, sealing-wax – he coined the term 'electrica', and for the phenomenon as such the word 'electricity'. In his famous work De magnete, published in 1600, he gave an account of his studies. Although some sources credit him with the invention of the first electric machine, this was a later achievement by Otto von Gue-ricke, inventor of the air pump.

        Von Guericke's electric machine consisted of a large disc spinning between brushes; this made sparks leap across a gap between two metal balls. It became a favourite toy in polite society but nothing more than that. In 1700, an Englishman by the name of Francis Hawksbee produced the first electric light: he exhausted a glass bulb by means of a vacuum pump and rotated it at high speed while rubbing it with his hand until it emitted a faint glow of light.

        A major advance was the invention of the first electrical condenser, now called the Leyden jar, by a Dutch scientist, a water-filled glass bottle coated inside and out with metallic surfaces, separated by the non-conducting glass; a metal rod with a knob at the top reached down into the water. When charged by an electric machine it stored enough electricity to give anyone who touched the knob a powerful shock.

        More and more scientists took up electric research. A Russian scientist Professor Richmann from St. Petersburg, was killed when he worked on the same problem.

                                   EARLY DAYS OF ELECTRICITY

                                                            (Part 2)

        Benjamin Franklin, born in Boston, was the fifteenth child of a poor soap-boiler from England. He was well over 30 when he took up the study of natural phenomena.
        'We had for some time been of opinion, that the electrical fire was not created by friction, but collected, being really an element diffused among, and attracted by other matter, particularly by water and metals,' wrote Franklin in 1747. Here was at last a plausible theory of the nature of electricity, namely, that it was some kind of 'fluid'. It dawned on him that thunderstorms were merely a discharge of electricity between two objects with different electrical potentials, such as the clouds and the earth. He saw that the discharging spark, the lightning, tended to strike high buildings and trees, which gave him the idea of trying to attract the electrical 'fluid' deliberately to the earth in a way that the discharge would do no harm.

        In order to work this idea out he undertook his famous kite-and-key experiment in the summer of 1752. It was much more dangerous than he realized. During the approach of a thunderstorm he sent up a silken kite with an iron tip; he rubbed the end of the kite string, which he had soaked in water to make it a good conductor of electricity, with a large iron key until sparks sprang from the string –which proved his theory. Had the lightning struck his kite he, and his small son whom he had taken along, might have lost their lives.

        In the next experiment he fixed an iron bar to the outer wall of his house, and through it charged a Leyden jar with atmospheric electricity. Soon after this he was appointed Postmaster General of Britain's American colonies, and had to interrupt his research work. Taking it up again in 1760, he put up the first effective lightning-conductor on the house of a Philadelphia business man.

       His theory was that during a thunderstorm a continual radiation of electricity from the earth through the metal of the lightning-conductor would take place, thus equalizing the different potentials of the air and the earth so that the violent discharge of the lightning would be avoided. The modern theory, however, is that the lightning-conductor simply offers to the electric tension a path of low resistance for quiet neutralization. At any rate – even if Franklin's theory was wrong – his invention worked.

       Yet its general introduction in America and Europe was delayed by all kinds of superstitions and objections: if God wanted to punish someone by making the lightning-strike his house, how could Man dare to interfere? By 1782, however, all the public buildings in Philadelphia, first capital of the USA, had been equipped with Franklin's lightning-conductors, except the French Embassy. In that year this house was struck by lightning and an official killed. Franklin had won the day.

                                       EARLY DAYS OF ELECTRICITY

                                                               (Part 3)

       It was he who introduced the idea of 'positive' and 'negative' electricity, based on the attraction and repulsion of electrified objects. A French physicist, Charles Augustin de Coulomb, studied these forces between charged objects, which are proportional to the charge and the distance between the objects; he invented the torsion balance for measuring the force of electric and magnetic attraction. In his honor, the practical unit of quantity of electricity was named after him.

       To scientists and laymen alike, however, this phenomenon of 'action at a distance' caused by electric and magnetic forces was still rather mysterious. What was it really? In 1780, one of the greatest scientific fallacies of all times seemed to provide the answer. Aloisio Galvani, professor of medicine at Bologna, was lecturing to his students at his home while his wife was skinning frogs, the professor's favorite dish, for dinner with his scalpel in the adjoining kitchen. As she listened to the lecture the scalpel fell from her hand on to the frog's thigh, touching the zinc plate at the same time. The dead frog jerked violently as though trying to jump off the plate.

       The signora screamed. The professor, very indignant about this interruption of his lecture, strode into the kitchen. His wife told him what had happened, and again let the scalpel drop on the frog. Again it twitched.

       No doubt the professor was as much perplexed by this occurrence as his wife. But there were his students, anxious to know what it was all about. Galvani could not admit that he was unable to explain the jerking frog. So, probably on the spur of themoment1 he explained: 'I have made a great discovery – animal electricity, the primary source of life!'

       'An intelligent woman had made an interesting observation, but the not-so-intelligent husband drew the wrong conclusions', was the judgment of a scientific author a few years later. Galvani made numerous and unsystematic experiments with frogs' thighs, most of which failed to prove anything at all; in fact, the professor did not know what to look for except his 'animal electricity'. These experiments became all the rage in Italian society, and everybody talked about 'galvanic electricity' and 'galvanic currents' – terms which are still in use although Professor Galvani certainly did not deserve the honor.

       A greater scientist than he, Alessandro Volta of Pavia, solved the mystery and found the right explanation for the jerking frogs. Far from being the 'primary source of life', they played the very modest part of electric conductors while the steel of the scalpel and the zinc of the plate were, in fact, the important things. Volta showed that an electric current begins to flow when two different metals are separated by moisture(the frog had been soaked in salt water), and the frog's muscles had merely demonstrated the presence of the current by contracting under its influence.

       Professor Volta went one step further – a most important step, because he invented the first electrical battery, the 'Voltaic pile'. He built it by using discs of different metals separated by layers of felt which he soaked in acid. A 'pile' of these elements produced usable electric current, and for many decades this remained the only practical source of electricity. From 1800, when Volta announced his invention, electrical research became widespread among the world's scientists in innumerable laboratories.

Тексты для перевода с листа. Срок обучения: 5 лет Английский язык (весенний семестр)

ЗМТ

Machines 
Mechanical properties of materials (Part 1)
Mechanical properties of materials (Part 2)
MACHINES
The fundamental component in all machines is the wheel. Machines were only made possible by its invention. It is a device which can only go round and round, so that a wheel can only do what it has done in the past, it can only repeat a fixed pattern of actions. This is obvious in simple applications of the wheel in electric motors, motor car engines, pumps, lathes, and spinning machines, in which the circular action is plainly visible. Quite surely, a glance will show the basic wheel, or its distortion in a crankshaft, involved and at work.
Every machine ever made is bound by the laws of cyclic mechanical process, because it must have an operational starting-point, at which the starting-button is pressed, and it must have a finishing-point so that it is ready to start again. Although what happens in sum may be very com​plicated, the cyclic nature of all machines founded on the principle of the wheel is basic.
The various complicated machine-tools now used by engineers are designed to do the same jobs as the hammer, the chisel and the file, but very much more quickly and efficiently, and with much wider range of application. The vastly increased production of modern times would never have been possible without these machines to take the place of hand work, nor could the hand-worker ever produce the precision now needed.
The machine-tools which have replaced the chisel and file and which shape the metal by removing parts of it are shapers, planers, milling machines, drilling and boring machines, grinders and lathes and those which have replaced the hammer and which press the metal into the required shape are steam hammers, forging and pressing machines and sheet metal work tools.
                             MECHANICAL PROPERTIES OF MATERIALS

Materials Science and Technology is the study of ma​terials and how they can be fabricated to meet the needs of modern technology. Using the laboratory techniques and knowledge of physics, chemistry, and metallurgy, scientists are finding new ways of using metals, plastics and other materials.

Engineers must know how materials respond to exter​nal forces, such as tension, compression, torsion, bend​ing, and shear. All materials respond to these forces by elastic deformation. That is, the materials return their original size and form when the external force disap​pears. The materials may also have permanent deforma​tion or they may fracture. The results of external forces are creep and fatigue.

Compression is a pressure causing a decrease in vol​ume. When a material is subjected to a bending, shear​ing, or torsion (twisting) force, both tensile and compressive forces are simultaneously at work. When a metal bar is bent, one side of it is stretched and subjected to a tensional force, and the other side is compressed.

Tension is a pulling force; for example, the force in a cable holding a weight. Under tension, a material usu​ally stretches, returning to its original length if the force does not exceed the material's elastic limit. Under larger tensions, the material does not return completely to its original condition, and under greater forces the mate​rial ruptures.

Fatigue is the growth of cracks under stress. It oc​curs when a mechanical part is subjected to a repeated or cyclic stress, such as vibration. Even when the maximum stress never exceeds the elastic limit, failure of the ma​terial can occur even after a short time. No deformation is seen during fatigue, but small localised cracks develop and propagate through the material until the remain​ing cross-sectional area cannot support the maximum stress of the cyclic force. Knowledge of tensile stress, elastic limits, and the resistance of materials to creep and fatigue are of basic importance in engineering.

Creep is a slow, permanent deformation that results from a steady force acting on a material. Materials at high temperatures usually suffer from this deformation. The gradual loosening of bolts and the deformation of components of machines and engines are all the exam​ples of creep. In many cases the slow deformation stops because deformation eliminates the force causing the creep. Creep extended over a long time finally leads to the rupture of the material.
                                  MECHANICAL PROPERTIES OF MATERIALS

Density (specific weight) is the amount of mass in a unit volume. It is measured in kilograms per cubic me​tre. The density of water is 1000 kg/m3 but most mate​rials have a higher density and sink in water. Aluminium alloys, with typical densities around 2800 kg/m3 are con​siderably less dense than steels, which have typical den​sities around 7800 kg/m3. Density is important in any application where the material must not be heavy.

Stiffness (rigidity) is a measure of the resistance to deformation such as stretching or bending. The Young modulus is a measure of the resistance to simple stretch​ing or compression. It is the ratio of the applied force per unit area (stress) to the fractional elastic deforma​tion (strain). Stiffness is important when a rigid struc​ture is to be made.

Strength is the force per unit area (stress) that a ma​terial can support without failing. The units are the same as those of stiffness, MN/m2, but in this case the deformation is irreversible. The yield strength is the stress at which a material first deforms plastically. For a metal the yield strength maybe less than the fracture strength, which is the stress at which it breaks. Many materials have a higher strength in compression than in tension.

Ductility is the ability of a material to deform with​out breaking. One of the great advantages of metals is their ability to be formed into the shape that is needed, such as car body parts. Materials that are not ductile are brittle. Ductile materials can absorb energy by deforma​tion but brittle materials cannot.

Toughness is the resistance of a material to breaking when there is a crack in it. For a material of given tough​ness, the stress at which it will fail is inversely propor​tional to the square root of the size of the largest defect present. Toughness is different from strength: the toughest steels, for example, are different from the ones with highest tensile strength. Brittle materials have low toughness: glass can be broken along a chosen line by first scratching it with a diamond. Composites can be designed to have considerably greater toughness than their con​stituent materials. The example of a very tough composite is fiberglass that is very flexible and strong.

Creep resistance is the resistance to a gradual per​manent change of shape, and it becomes especially im​portant at higher temperatures. A successful research has been made in materials for machine parts that oper​ate at high temperatures and under high tensile forces without gradually extending, for example the parts of plane engines.

ЗФТ

Construction of an automobile (Part 1) 
Construction of an automobile (Part 2) 
Construction of an automobile (Part 3)
CONSTRUCTION OF AN AUTOMOBILE

                                                             (Part 1)  

The primary components of a car are the power plant, the power transmission, the running gear, and the con​trol system. These constitute the chassis, on which the body is mounted.

The power plant includes the engine and its fuel, the carburettor, ignition, lubrication, and cooling systems, and the starter motor.
                                     INTERNAL-COMBUSTION ENGINE 

            The basic components of an internal combustion engine are the engine block, cylinder head, cylinders, pistons, valves, crankshaft, and camshaft. The lower part of the engine, called the engine block, houses the cylinders, pistons, and crankshaft. The components of other engine systems bolt or attach to the engine block. The block is manufactured with internal passageways for lubricants and coolant. Engine blocks are made of cast iron or aluminum alloy and formed with a set of round cylinders.
The upper part of the engine is the cylinder head. Bolted to the top of the block, it seals the tops of the cylinders. Pistons compress air and fuel against the cylinder head prior to ignition. The top of the piston forms the floor of the combustion chamber. A rod connects the bottom of the piston to the crankshaft. Lubricated bearings enable both ends of the connecting rod to pivot, transferring the piston's vertical motion into the crankshaft's rotational force, or torque. The pistons' motion rotates the crankshaft at speeds ranging from about 600 to thousands of revolutions per minute (rpm), depending on how much fuel is delivered to the cylinders.

Fuel vapor enters and exhaust gases leave the combustion chamber through openings in the cylinder head controlled by valves. The typical engine valve is a metal shaft with a disk at one end fitted to block the opening. The other end of the shaft is mechanically linked to a camshaft, a round rod with odd-shaped lobes located inside the engine block or in the cylinder head. Inlet valves open to allow fuel to enter the combustion chambers.

                                                      THE STARTER
The petrol engine must usually be set in motion be​fore an explosion can take place and power can be devel​oped; moreover, it cannot develop much power at low speeds. These difficulties have been overcome by the use of gears and clutches, which permit the engine to work at a speed higher than that of the wheels, and to work when the vehicle is at rest. An electric starter receiving its current from the storage battery, turns the crank​shaft, thus starting the petrol engine. The starter motor is of a special type that operates under a heavy overload, producing high power for very short periods. In modern cars, the starter motor is automatically actuated when the ignition switch is turned on. 

                       CONSTRUCTION OF AN AUTOMOBILE

                                                          (Part 2)  

                                                    TRANSMISSION

          The transmission, also known as the gearbox, transfers power from the engine to the driveshaft. As the engine's crankshaft rotates, combinations of transmission gears pass the energy along to a driveshaft. The driveshaft causes axles to rotate and turn the wheels. By using gears of different sizes, a transmission alters the rotational speed and torque of the engine passed along to the driveshaft. Higher gears permit the car to travel faster, while low gears provide more power for starting a car from a standstill and for climbing hills.
The transmission usually is located just behind the engine, although some automobiles were designed with a transmission mounted on the rear axle. There are three basic transmission types: manual, automatic, and continuously variable.

A manual transmission has a gearbox from which the driver selects specific gears depending on road speed and engine load. Gears are selected with a shift lever located on the floor next to the driver or on the steering column. The driver presses on the clutch to disengage the transmission from the engine to permit a change of gears. The clutch disk attaches to the transmission's input shaft. It presses against a circular plate attached to the engine's flywheel. When the driver presses down on the clutch pedal to shift gears, a mechanical lever called a clutch fork and a device called a throw out bearing separate the two disks. Releasing the clutch pedal presses the two disks together, transferring torque from the engine to the transmission.

                                                 THE RUNNING GEAR

         The running gear of the car includes the wheel-sus​pension system, the stabilizers, and the wheels and tyres. The frame of the car may be considered the integrating member of the running gear. It is attached to the rear axle and to the front wheels by springs. These springs, along with the axles, the control and support arms, and the shock absorbers, constitute the wheel-suspension system. In modern cars the front wheels are independ​ently suspended from the frame in a manner that per​mits either wheel to change its plane without appreci​ably affecting the other. This type of front-wheel sus​pension is known popularly as independent suspension. The stabilizers consist of spring-steel bars, connected between the shock-absorber arms by levers, to decrease body roll and improve steerability.

                     CONSTRUCTION OF AN AUTOMOBILE

                                                            (Part 3)  

                                             ACCEIERATOR PEDAL
An accelerator pedal is a device, used in many types of vehicles, that allows an operator to modulate engine power remotely. It is generally paired with a brake pedal, and sometimes a clutch, enabling a driver to control the speed of the vehicle almost exclusively with his feet. An accelerator pedal is typically connected to a throttle directly, either by cables or, electronically, to a computer that mechanically adjusts the throttle based on pedal input.

In gasoline-powered internal combustion engines, the accelerator pedal adjusts the amount of air allowed into the combustion chamber, with the corresponding supply of fuel being regulated by a carburetor or fuel injection.

Many modern engines use a drive by wire system, in which there is no direct physical connection between the pedal and the throttle. Rather pedal pressure is translated by a computer, which regulates air intake in response to driver input, while maximizing efficiency. 

The accelerator pedal of a diesel engine functions differently. Instead of controlling the flow of air, it adjusts the amount of fuel entering the combustion chamber. In a diesel engine, it is the compression of the fuel that causes it to ignite, as opposed to the introduction of air. Therefore there is no actual throttle. For the driver, however, the effect of pushing the pedal down is the same.

Accelerator pedal designs are almost always developed so that the pedal itself can be pushed down to the floor with the user's toe or upper portion of the foot, while the heel remains on the floor. This allows a much greater degree of control, as the ankle joint can modulate pressure rather than the hip joint, which would effectively be the case if the entire foot rested on the pedal. 

                                      THE CONTROL SYSTEM
Steering is controlled by a hand wheel, mounted on an inclined column and attached to a steering tube inside the column. The other end of the tube is connected to the steer​ing gear, which is designed to provide maximum ease of operation. Power steering, adapted for passenger cars in the early 1950s, is generally a hydraulic mechanism used as a booster to reduce the effort of steering.

A car has two sets of brakes: the hand or emergency brake and the foot brake. The emergency brake gener​ally operates on the rear wheels only. The foot brake in modern cars is always of the four-wheel type, operating on all wheels. Hydraulic brakes on cars and hydraulic vacuum, air, or power brakes on lorries apply the brak​ing force to the wheels with much less force on the brake pedal than is required with ordinary mechanical brakes. The wheel brakes are generally of the internally expand​ing type, in which a convex strip of material is forced against a concave steel brake drum.

ЗФЭ
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 ENERGY DEVELOPMENT

Energy development is a field of endeavor focused on making available sufficient primary energy sources and secondary energy forms to meet the needs of society. These endeavors encompass those which provide for the production of conventional, alternative and renewable sources of energy, and for the recovery and reuse of energy that would otherwise be wasted. Energy conservation and efficiency measures reduce the effect of energy development, and can have benefits to society with changes in economic cost and with changes in the environmental effects.

Contemporary industrial societies use primary and secondary energy sources for transportation and the production of many manufactured goods. Also, large industrial populations have various generation and delivery services for energy distribution and end-user utilization. This energy is used by people who can afford the cost to live under various climatic conditions through the use of heating, ventilation, and/or air conditioning. Level of use of external energy sources differs across societies, along with the convenience, levels of traffic congestion, pollution sources and availability of domestic energy sources.

Thousands of people in society are employed in the energy industry. The conventional industry comprises the petroleum industry the gas industry, the electrical power industry the coal industry, and the nuclear power industry. New energy industries include the renewable energy industry, comprising alternative and sustainable manufacture, distribution, and sale of alternative fuels. While there is the development of new hydrocarbon sources, including deepwater/horizontal drilling and fracking, are continuously underway, commitments to mitigate climate change are driving efforts to develop sources of alternative and renewable energy.

                                                        TYPES OF ENERGY
Colloquially, and in non-scientific literature, the terms power, fuels, and energy can be used as synonyms, but in the field of energy technology they possess different distinct meanings that are associated with them. An energy source is usually in the form of a closed system, the element that provides the energy by conversion from another energy form; However, the energy can be quantitative, the balance sheet is capable of containing open system energy transfers. Illustrative of this can be the emanations from the sun, which with its nuclear fusion is the most important energy source for the Earth and which provides its energy in the form of radiation.

The principle stated by Antoine Lavoisier on the conservation of matter applies to energy development: "nothing is created." Thus any energy "production" is actually a recovery transformation of the forms of energy whose origin is that of the universe.

For example, a bicycle dynamo turns in part from the kinetic energy (speed energy) of the movement of the cyclist and converting it into electrical energy will transfer in particular to its lights producing light, that is to say light energy, via the heating of the filament of the bulb and therefore heat (thermal energy). But the kinetic energy of the rider is itself biochemical energy (the ATP muscle cells) derived from the chemical energy of sugars synthesized by plants who use light energy from the sun, which runs from the nuclear energy produced by fusion of atoms of hydrogen. This material itself constitutes a form of energy, called "mass energy."

                                            FOSSIL FUEL

The Moss Landing Power Plant in California is a fossil-fuel power station that burns natural gas in a turbine to produce electricity.

Fossil fuel (primary non-renewable fossil) sources burn coal or hydrocarbon fuels, which are the remains of the decomposition of plants and animals. There are three main types of fossil fuels: coal, petroleum, and natural gas. Another fossil fuel, liquefied petroleum gas (LPG), is principally derived from the production of natural gas. Heat from burning fossil fuel is used either directly for space heating and process heating, or converted to mechanical energy for vehicles, industrial processes, or electrical power generation.

Fossil energy is from recovered fossils (like brown coal, hard coal, peat, natural gas and crude oil) and are originated in degradated products of dead plants and animals. These fossil fuels are based on the carbon cycle and thus allow stored (historic solar) energy to be recycled today. In 2005, 81% were of the world's energy needs met from fossil sources. Biomass is also derived from wood and other organic wastes and modern remains. The technical development of fossil fuels in the 18th and 19th Century set the stage for the Industrial Revolution.

Fossil fuels make up the bulk of the world's current primary energy sources. The technology and infrastructure already exist for the use of fossil fuels. Petroleum energy density in terms of volume (cubic space) and mass (weight) ranks currently above that of alternative energy sources (or energy storage devices, like a battery). Fossil fuels are currently economical, and suitable for decentralised energy use.

Dependence on fossil fuels from regions or countries creates energy security risks for dependent countries. Oil dependence in particular has led to war, funding of radicals, monopolization, and socio-political instability. Fossil fuels are non-renewable, un-sustainable resources, which will eventually decline in production and become exhausted, with consequences to societies that remain dependent on them. Fossil fuels are actually slowly forming continuously, but are being consumed quicker than are formed. Extracting fuels becomes increasingly extreme as society consumes the most accessible fuel deposits. Extraction in fuel mines get intensive and oil rigs drill deeper (going further out to sea). Extraction of fossil fuels results in environmental degradation, such as the strip mining and mountaintop removal of coal.

Fuel efficiency is a form of thermal efficiency, meaning the efficiency of a process that converts chemical potential energy contained in a carrier fuel into kinetic energy or work. The fuel economy is the energy efficiency of a particular vehicle, is given as a ratio of distance travelled per unit of fuel consumed. Weight-specific efficiency (efficiency per unit weight) may be stated for freight, and passenger-specific efficiency (vehicle efficiency per passenger). The inefficient atmospheric combustion (burning) of fossil fuels in vehicles, buildings, and power plants contributes to urban heat islands.

Conventional production of oil has peaked, conservatively, between 2007 and 2010. In 2010, it was estimated that an investment in non-renewable resources of $8 trillion would be required to maintain current levels of production for 25 years. In 2010, governments subsidized fossil fuels by an estimated $500 billion a year. Fossil fuels are also a source of greenhouse gas emissions, leading to concerns about global warming if consumption is not reduced.

The combustion of fossil fuels leads to the release of pollution into the atmosphere. The fossil fuels are mainly based on organic carbon compounds. They are according to the IPCC the causes of the global warming. During the combustion with oxygen in the form of heat energy, carbon dioxide released. Depending on the composition and purity of the fossil fuel also results in other chemical compounds such as nitrogen oxides (NOx) and soot and other fine particulates alternativey. Greenhouse gas emissions result from fossil fuel-based electricity generation. A typical coal plant generates billions of kilowatt hours per year. Emissions from such fossil fuel power station include carbon dioxide, sulfur dioxide, small particulates, nitrogen oxides, smog with high levels of ozone, carbon monoxide (CO), hydrocarbons, volatile organic compounds (VOC), mercury, arsenic, lead, cadmium, other heavy metals, and traces of uranium.

                                                 NUCLEAR POWER

Nuclear power, or nuclear energy, is the use of exothermic nuclear processes, to generate useful heat and electricity. The term includes nuclear fission, nuclear decay and nuclear fusion. Presently the nuclear fission of elements in the actinide series of the periodic table produce the vast majority of nuclear energy in the direct service of humankind, with nuclear decay processes, primarily in the form of geothermal energy, and radioisotope thermoelectric generators, in niche uses making up the rest. Nuclear (fission) power stations, excluding the contribution from naval nuclear fission reactors, provided about 5.7% of the world's energy and 13% of the world's electricity in 2012. In 2013, the IAEA report that there are 437 operational nuclear power reactors, in 31 countries, although not every reactor is producing electricity. In addition, there are approximately 140 naval vessels using nuclear propulsion in operation, powered by some 180 reactors. As of 2013, attaining a net energy gain from sustained nuclear fusion reactions, excluding natural fusion power sources such as the Sun, remains an ongoing area of international physics and engineering research. More than 60 years after the first attempts, commercial fusion power production remains unlikely before 2050.

There is an ongoing debate about nuclear power. Proponents, such as the World Nuclear Association, the IAEA and Environmentalists for Nuclear Energy contend that nuclear power is a safe, sustainable energy source that reduces carbon emissions. Opponents, such as Greenpeace International and NIRS, contend that nuclear power poses many threats to people and the environment.

Nuclear power plant accidents include the Chernobyl disaster (1986), Fukushima Daiichi nuclear disaster (2011), and the Three Mile Island accident (1979). There have also been some nuclear submarine accidents. In terms of lives lost per unit of energy generated, analysis has determined that nuclear power has caused less fatalities per unit of energy generated than the other major sources of energy generation. Energy production from coal, petroleum, natural gas and hydropower has caused a greater number of fatalities per unit of energy generated due to air pollution and energy accident effects. However, the economic costs of nuclear power accidents is high, and meltdowns can take decades to clean up. The human costs of evacuations of affected populations and lost livelihoods is also significant.

In 2016, strengthening the case of nuclear fission being regarded as a renewable energy, the global effort focused on techniques to economically extract the naturally replenishing uranium found in seawater took a step forward and will prevent "peak uranium", as the quantity of uranium now becoming economically recoverable with the field tested absorbent polymer ropes, is practically inexhaustible.

Along with other sustainable energy sources, nuclear power is a low carbon power generation method of producing electricity, with an analysis of the literature on its total life cycle emission intensity finding that it is similar to other renewable sources in a comparison of greenhouse gas(GHG) emissions per unit of energy generated. With this translating into, from the beginning of nuclear power station commercialization in the 1970s, having prevented the emission of approximately 64 gigatonnes of carbon dioxide equivalent(GtCO2-eq) greenhouse gases, gases that would have otherwise resulted from the burning of oil, coal or natural gas in fossil-fuel power stations.

As of 2012, according to the IAEA, worldwide there were 68 civil nuclear power reactors under construction in 15 countries, approximately 28 of which in the Peoples Republic of China (PRC), with the most recent nuclear power reactor, as of May 2013, to be connected to the electrical grid, occurring on February 17, 2013 in Hongyanhe Nuclear Power Plant in the PRC. In the United States, two new Generation III reactors are under construction at Vogtle. U.S. nuclear industry officials expect five new reactors to enter service by 2020, all at existing plants. In 2013, four aging, uncompetitive, reactors were permanently closed.

Japan's 2011 Fukushima Daiichi nuclear accident, which occurred in a reactor design from the 1960s, prompted a rethink of nuclear safety and nuclear energy policy in many countries. Germany decided to close all its reactors by 2022, and Italy has banned nuclear power.Following Fukushima, in 2011 the International Energy Agency halved its estimate of additional nuclear generating capacity to be built by 2035.

