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ПОЯСНЮВАЛЬНА ЗАПИСКА

Пропоновані методичні вказівки призначені для здобувачів першого (бакалаврського) рівня вищої освіти з англійської мови технічних спеціальностей за освітньо-професійною програмою за спеціальністю «Галузеве машинобудування» галузі знань 13 Механічна інженерія денної та заочної форм навчання, які володіють основами граматики англійської мови, лексичним мінімумом в обсязі програми загальноосвітньої школи та навичками усного мовлення. Видання розраховане на 2 семестри і покликане поповнити знання студентів комп’ютерних спеціальностей професійною лексикою, збагатити їх словниковий запас, автоматизувати граматичні навички та підготувати до подальшого вивчення адаптованої та оригінальної літератури розраховане на 2 семестри і покликане поповнити і систематизувати знання студентів професійною лексикою, автоматизувати граматичні навички та підготувати до подальшого вивчення адаптованої та оригінальної літератури за фахом.
Метою методичних вказівок є:
· застосовування раніше здобутих знань на практиці, поєднання їх з новим матеріалом;
· повторення та вивчення граматичних явищ та правил від простішого до складнішого;
· виділення та розпізнавання в тексті певних граматичних явищ, розуміння доцільності їх вживання;
· систематизація та розширення словникового запасу здобувачів освіти з тем спілкування, передбачених програмою; 
· контроль засвоєння мовленнєвого матеріалу та запобігання типовим граматичним помилкам.
Методичне видання складається з 16 тем, кожна з яких містить тренувальні вправи для засвоєння вивченого матеріалу. 
Подані завдання, спрямовані для вироблення лексичних навичок, передбачених програмою «Іноземна мова за професійним спрямування» та можуть бути використані для перевірки знань здобувачів. 
Методичні вказівки можуть бути використані здобувачами і викладачами при вивченні іноземної мови
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MODULE 1
LESSON 1

1. Warm-up. Match the synonyms.
	1. design 
	 a. use in practice

	2. maintenance 
	 b. planning and making

	3. devices 
	 c. new idea

	4. apply 
	 d. development

	5. manufacturing 
	 e. taking care of equipment

	6. properties 
	 f. equipment

	7. strength 
	 g. surroundings

	8. efficiency 
	 h. durability

	9. innovation 
	 i. building

	10. environment 
	 j. performance



Introduction to Mechanical Engineering
Mechanical engineering is one of the oldest and broadest branches of engineering. It deals with the design, analysis, manufacturing, and maintenance of mechanical systems. Mechanical engineers apply the principles of physics, materials science, and mathematics to create machines and devices that improve human life. From simple tools to advanced vehicles, mechanical engineering plays a crucial role in modern society.
One of the key responsibilities of a mechanical engineer is the design process. Engineers begin with identifying a need or a problem. Then they develop concepts, create models, and test prototypes. Computer-Aided Design (CAD) software helps to design complex parts and assemblies more efficiently. Engineers must also consider factors such as safety, efficiency, cost, and environmental impact.
Another important area is materials selection. Different projects require different materials, such as steel, aluminum, plastics, or composites. The choice depends on strength, weight, corrosion resistance, and cost. Heat treatment processes are often applied to improve the properties of metals.
Mechanical engineers are also involved in manufacturing. They work with machine tools, welding, casting, and modern technologies like 3D printing. Production planning and quality control are essential to ensure that products meet technical standards.
In addition, mechanical engineers design systems for energy conversion, such as engines, turbines, and heating or cooling systems. They also study fluid mechanics, thermodynamics, and control systems. This knowledge is applied in industries like automotive, aerospace, robotics, and renewable energy.
Mechanical engineering offers a wide range of career opportunities. Engineers can work in research and development, production, technical maintenance, or project management. Modern trends also require them to focus on sustainability and eco-friendly technologies. As industries grow, mechanical engineers continue to play a vital role in innovation and progress.

 Vocabulary
· mechanical engineering - машинобудування
· design – проєктування
· manufacturing – виробництво
· maintenance – технічне обслуговування
· Computer-Aided Design (CAD) – автоматизоване проєктування
· device – пристрій
· efficiency – ефективність
· environmental impact – вплив на довкілля
· heat treatment – термообробка
· corrosion resistance – стійкість до корозії
· casting – лиття
· welding – зварювання
· production planning – планування виробництва
· quality control – контроль якості
· fluid mechanics – механіка рідин і газів
· thermodynamics – термодинаміка
· eco-friendly technologies – екологічно чисті технології
· sustainability – сталість, екологічність

1. Answer the questions.
	1.	What is mechanical engineering?
2.	What is one of the main responsibilities of a mechanical engineer?
	3.	How do engineers use prototypes in their work?
4.	Why is Computer-Aided Design (CAD) important?
	5.	What factors must engineers consider in the design process?
6.	Why is the choice of materials important?
7.	What are some examples of materials used in mechanical engineering?
8.	What manufacturing processes do engineers work with?
9.	In which industries can mechanical engineers work?
10.	Why is sustainability important in modern engineering?

2. Read the sentences and decide if they are true or false. Correct the false ones. 
1.	Mechanical engineering is a very new field of science.
2.	Engineers only work with cars and airplanes.
3.	CAD software helps engineers create complex designs.
4.	Prototypes are used before final production.
5.	Materials like steel and plastics are used in mechanical engineering.
6.	Engineers never think about the cost of products.
7.	Heat treatment can improve the properties of metals.
8.	Welding and casting are part of manufacturing.
9.	Engineers study subjects like thermodynamics and fluid mechanics.
10.	Mechanical engineers can only work in production.
11.	Engineers sometimes focus on eco-friendly technologies.
12.	Quality control is necessary to meet standards.

3. Fill in the gaps. Use the words from the list:
 design, machine, materials, prototype, engine, CAD, welding, casting, quality, device, energy, maintenance.
	1.	Mechanical engineers create a machine with a special …
	2.	A new … helps engineers test ideas before production.
	3.	Engineers choose strong … for their projects.
	4.	… is a process of joining metals together.
	5.	… is a process of shaping metal by pouring it into a mold.
	6.	Good … is very important in production.
	7.	Every … needs regular maintenance.
	8.	Engineers often use … software to draw parts.
	9.	An … converts fuel into motion.
	10.	Engineers take care of … systems in factories.
	11.	Every new … is tested before use.
	12.	Students of engineering study the process of … conversion.

4. Find the definitions of the following terms:
CAD, thermodynamics, casting, welding, quality control, efficiency, sustainability, fluid mechanics, corrosion resistance.

5. Make sentences using Present Simple or Past Simple (open the brackets).
	1.	Engineers (use) CAD software.
	2.	They (design) machines every day.
	3.	Students (study) thermodynamics.
	4.	Workers (weld) metals in the factory.
	5.	He (choose) strong materials yesterday.
	6.	My group (test) a prototype last week.
	7.	Engineers (need) quality control.
	8.	Technicians (repair) devices every day.
	9.	The company (produce) new engines.
	10.	Our teacher (explain) casting yesterday.
	11.	Designers (create) models.
	12.	I (learn) about maintenance last lesson.

6. Translate into English.
	1.	Механічна інженерія є однією з найстаріших галузей техніки.
	2.	Інженери застосовують математику та фізику у своїй роботі.
	3.	Прототипи допомагають випробувати нові ідеї.
	4.	Для проєктування часто використовують CAD-програми.
	5.	Матеріали мають бути міцними та стійкими до корозії.
	6.	Метали можна зміцнювати термообробкою.
	7.	Зварювання і лиття є прикладами виробничих процесів.
	8.	Контроль якості є важливою частиною виробництва.
	9.	Інженери працюють у різних галузях, таких як автомобільна чи авіаційна.
	10.	Термодинаміка є важливою дисципліною для інженерів.
	11.	Сучасні інженери повинні враховувати екологічність.
	12.	Механічні інженери роблять значний внесок у розвиток суспільства.

7. Writing task. Write 10–12 sentences on the topic:
“Why is mechanical engineering important for society?”
(Example beginning: “Mechanical engineering is important because it creates machines that make our lives easier. It improves transport, production, and energy systems…”)

8. Complete the following sentences using logical ideas. 
	1.	If engineers didn’t use CAD, …
	2.	If prototypes were not tested, …
	3.	If weak materials were chosen, …
	4.	If machines are not maintained, …
	5.	If there is no quality control, …
	6.	If heat treatment is not applied, …
	7.	If engineers study thermodynamics, …
	8.	If welding is done incorrectly, …
	9.	If engineers focus on sustainability, …
	10.	If modern technologies are used, …
	11.	If costs are too high, …
	12.	If engineers ignored safety, …

LESSON 2

1.Warm-up. Match the synonyms.
	1. durable 
	 a. test

	2. lightweight 
	 b. strong

	3. evaluate 
	 c. reliable

	4. resist 
	 d. examine

	5. improve 
	 e. eco - friendly

	6. tough 
	 f. enhance

	7. green 
	 g. withstand

	8. cheap 
	 h. low - cost

	9. combine 
	 i. mix

	10. protect 
	 j. guard



Materials Used in Machine Building
Materials are the foundation of machine building. Every machine, from a simple hammer to an advanced aircraft engine, is made of materials that determine its strength, durability, weight, and overall performance. Selecting the right material is one of the most important responsibilities of mechanical engineers because it directly affects safety, cost, and efficiency.
Metals remain the most widely used group of materials in engineering. Steel is the most common metal because it is strong, durable, and relatively inexpensive. Stainless steel is especially useful when resistance to corrosion is required. Aluminum is another popular choice thanks to its low weight and excellent corrosion resistance. It is often used in vehicle frames and aircraft parts. Copper is valued for its high electrical conductivity and is used in wires and electronic components. Cast iron, although heavier, is extremely rigid and is commonly used in engine blocks, gears, and pipes.
However, modern machine building is not limited to metals. Plastics have become an essential part of engineering due to their low cost, light weight, and resistance to chemicals. They are used for handles, covers, insulation, and components that do not carry heavy loads. Composites are another fast-growing category. These materials are created by combining two or more substances to obtain better properties. For example, carbon fiber reinforced polymers are incredibly strong yet lightweight, making them ideal for racing cars, bicycles, and aerospace structures.
When choosing materials, engineers must consider various mechanical properties. Hardness indicates resistance to scratching or indentation. Toughness shows how well a material can withstand impact without breaking. Ductility means a material can be stretched into a wire, while malleability refers to the ability to be formed into thin sheets. Engineers also test materials for fatigue resistance and heat tolerance to ensure long-term reliability.
In many cases, materials undergo additional treatment to improve performance. Heat treatment processes such as hardening and annealing change the internal structure of metals to make them stronger or easier to shape. Surface treatments like painting, polishing, or coating protect materials from rust, wear, and environmental damage.
In recent years, the industry has focused on sustainability. Engineers now look for recyclable or biodegradable materials and search for ways to reduce energy consumption during production. Lightweight materials help decrease fuel usage in vehicles, which is an important step toward protecting the environment.
In conclusion, the choice of materials plays a crucial role in machine design. Mechanical engineers must understand the advantages and limitations of metals, plastics, and composites to create machines that are efficient, safe, and environmentally responsible.

Vocabulary
· strength – міцність
· durability – довговічність
· performance – продуктивність
· steel – сталь
· copper – мідь
· cast iron – чавун
· carbon fiber – вуглецеве волокно
· hardness – твердість
· ductility – пластичність, ковкість
· malleability – здатність до деформації
· coating – покриття
· corrosion resistance — стійкість до корозії
· conductivity — електропровідність
· rigid — жорсткий
· reinforced — армований, зміцнений
· fatigue resistance — стійкість до втоми
· heat tolerance — теплостійкість
· annealing — відпал
· coating — покриття
· biodegradable — біорозкладний
· sustainable — екологічно стійкий / сталий
· recyclable — придатний до переробки
· impact — удар / вплив
· efficiency — ефективність

1. Answer the questions 
1.	What are the most common materials in machine building?
	2.	Why is steel important for engineers?
	3.	What are the main advantages of aluminum?
	4.	Why is copper used in electrical components?
	5.	What is cast iron used for?
	6.	What are the main properties of plastics?
	7.	Why are composites important in modern engineering?
	8.	What is an example of a carbon fiber application?
	9.	What does hardness show?
	10.	What is ductility?
	11.	What is malleability?
	12.	Why do engineers use heat treatment processes?

2. Read the sentences and mark them true or false. Correct the false ones.
	1.	Steel is the most common metal in machine building.
	2.	Aluminum is heavy and very expensive.
	3.	Copper is used because it resists corrosion.
	4.	Cast iron is often used in engine blocks.
	5.	Plastics are cheap and light.
	6.	Composites are made from only one material.
	7.	Carbon fiber composites are strong and light.
	8.	Hardness means resistance to breaking.
	9.	Ductility means a material can be stretched into a wire.
	10.	Malleability means a material can be pressed into sheets.
	11.	Heat treatment can make metals stronger.
	12.	Modern engineering also looks for eco-friendly materials.

3. Fill in the gaps. Use the words from the list:
steel, aluminum, copper, cast iron, plastics, composites, carbon fiber, hardness, ductility, malleability, coating, durability, mechanical engineer, vehicle
1.	… is the most common material in machine building.
2.	… is light and resistant to corrosion.
3.	… conducts electricity very well.
4.	… is hard and often used in engines.
5.	Engineers use … because they are cheap.
6.	… combine two or more materials.
7.	… is a strong and light composite.
8.	… shows resistance to scratching.
9.	… means a material can be stretched.
10.	… means a material can be pressed into sheets.
11.	Engineers use … to protect surfaces.
12.	… shows how long a material can last.

4. Find the definitions of the following terms:
Steel, aluminum, coating, durability, ductility, carbon fiber, eco-friendly materials, annealing.

5. Grammar. Put the verbs into Present Simple or Past Simple.
1.	Engineers (use) steel for strong machines.
2.	They (choose) aluminum yesterday.
3.	Copper (conduct) electricity very well.
4.	Cast iron (be) hard and heavy.
5.	Plastics (be) cheap and light.
6.	We (test) composites last week.
7.	Carbon fiber (become) popular in the 20th century.
8.	Engineers (study) hardness in materials.
9.	My group (check) ductility yesterday.
10.	Students (learn) about malleability.
11.	The company (make) coatings last month.
12.	Engineers (need) durability for safe products.

6. Translate into English.
1.	Сталь є найпоширенішим матеріалом у машинобудуванні.
2.	Алюміній легкий і стійкий до корозії.
3.	Мідь добре проводить електрику.
4.	Чавун використовується у двигунах.
5.	Пластмаси дешеві й легкі.
6.	Композити складаються з кількох матеріалів.
7.	Вуглецеве волокно є міцним і легким.
8.	Твердість показує стійкість до подряпин.
9.	Пластичність означає, що матеріал можна розтягнути.
10.	Ковкість означає, що матеріал можна розплющити у листи.
11.	Покриття захищає матеріали від корозії.
12.	Довговічність показує, як довго матеріал може служити.

7. Writing task (10–12 sentences)
Topic: “Which material is the most important in machine building?”

8. Complete the sentences (First Conditional) logically.
1.	If engineers use steel, …
2.	If machines are made of aluminum, …
3.	If copper is used, …
4.	If cast iron is chosen, …
5.	If plastics are applied, …
6.	If composites are light, …
7.	If carbon fiber is used, …
8.	If a material is hard, …
9.	If ductility is high, …
10.	If malleability is good, …
11.	If a coating is added, …
12.	If materials are durable, … 

LESSON 3

1. Warm-up. Match the synonyms.
	1. hardening
	soften

	2. annealing
	strengthen

	3. normalize
	guard

	4. durability
	heat treatment

	5. resilience
	reliable

	6. surface
	uniform

	7. core
	toughness

	8. protect
	outer layer

	9. process
	internal part



Heat Treatment of Metals
Heat treatment is an important process in mechanical engineering. It is used to change the physical and sometimes chemical properties of metals. The main goals are to improve strength, hardness, toughness, and durability. Engineers apply heat treatment to make metals suitable for different types of machines and structures.
One common heat treatment method is hardening. In this process, steel is heated to a high temperature and then quickly cooled, usually in water or oil. This increases hardness and strength. Hard steel is often used for cutting tools, gears, and engine parts.
Another method is annealing, which makes metal softer and easier to work with. The metal is heated and then cooled slowly. Annealing reduces hardness but increases ductility and reduces internal stress. It is used when metals need to be shaped or machined.
Tempering is often combined with hardening. After hardening, the metal is reheated to a lower temperature and then cooled. This reduces brittleness while keeping strength high. Tempered steel is strong but less likely to break under stress.
Normalizing is similar to annealing but uses air cooling instead of slow cooling. It produces a more uniform structure in the metal. Normalized steel is often used in construction and machinery.
Case hardening is a process where only the surface of the metal becomes hard. The inside remains softer and tough. This method is used for gears, camshafts, and other parts that need a hard surface but a strong core.
Heat treatment requires precise control of temperature and time. Engineers must understand how each method affects metal properties. Poorly treated metals can fail in machines, which can be dangerous. Modern technology, including furnaces and temperature sensors, helps engineers perform accurate heat treatment.
In conclusion, heat treatment is essential in mechanical engineering. It allows engineers to improve the performance and life of metals. By selecting the correct method, they can create materials that are strong, durable, and reliable.

Vocabulary
· heat treatment – термічна обробка
· hardness – твердість
· toughness – міцність (стійкість до руйнування)
· durability – довговічність
· hardening – гартування
· annealing – відпускання / відпал
· tempering – відпал для зменшення крихкості
· case hardening – поверхневе гартування
· steel – сталь
· cooling – охолодження
· temperature sensor – температурний датчик
· internal stress – внутрішнє напруження
· brittle – крихкий
· core – серцевина
· furnace – піч
· engine parts - деталі двигуна
· resistence – стійкість
· strength – міцність
· ductility - пластичність

1. Answer the questions.
1.	What is the main goal of heat treatment?
2.	How does hardening work?
3.	What is annealing used for?
4.	How does tempering reduce brittleness ?
5.	What is the difference between normalizing and annealing?
6.	What is case hardening?
7.	Why is internal stress important ?
8.	How does temperature affect metal properties?
9.	What can happen if metals are treated poorly?
10.	Why is steel commonly heat treated?
11.	Which machine parts need case hardening?
12.	How does heat treatment improve durability?

2. Read the sentences and mark them true or false. Correct the false ones.
1.	Hardening makes steel softer.
2.	Annealing reduces hardness and increases ductility.
3.	Tempering makes metals more brittle.
4.	Normalizing uses air cooling.
5.	Case hardening hardens only the surface.
6.	Heat treatment does not affect metal properties.
7.	Internal stress can cause metal to break.
8.	Cooling is an important part of heat treatment.
9.	Poorly treated metals can be dangerous in machines.
10.	Tempered steel is less likely to break under stress.
11.	Hardening involves quick cooling.
12.	Heat treatment is optional and rarely used.

3. Fill in the gaps. Words: hardening, annealing, tempering, normalizing, case hardening, steel, core, brittle, internal stress, toughness, durability, cooling.
1.	… increases hardness and strength of steel.
2.	… makes metal softer for shaping.
3.	… reduces brittleness after hardening.
4.	… produces a uniform structure.
5.	… hardens the surface but keeps the core soft.
6.	… is the most common metal in heat treatment.
7.	The … of metal remains soft in case hardening.
8.	Metal that breaks easily is called …
9.	… can cause failure if not controlled.
10.	Heat treatment improves … of metals.
11.	… is used to control metal temperature.
12.	Heat treatment also increases … of machine parts.

4. Find the definitions of the following terms: durability, toughness, internal stress, cooling, annealing, steel, cooling, brittle metals, core, heat treatment.

5. Grammar. Put the verbs into Present Simple or Past Simple.
1.	Engineers (heat) steel carefully.
2.	They (cool) the metal in water.
3.	Annealing (reduce) hardness.
4.	Tempering (make) steel less brittle.
5.	Case hardening (use) for gears.
6.	We (study) hardening last week.
7.	Normalizing (create) uniform structure.
8.	My group (check) toughness yesterday.
9.	Engineers (measure) internal stress.
10.	Steel (be) strong after hardening.
11.	They (apply) coating after heat treatment.
12.	Students (learn) about durability last lesson.

6. Translate into English.
1.	Загартування робить сталь твердою і міцною.
2.	Відпал робить метал м’якшим.
3.	Відпал зменшує крихкість.
4.	Нормалізація робить структуру металу однорідною.
5.	Поверхневе загартування твердне тільки зовнішню частину.
6.	Сталь – найпоширеніший метал для машин.
7.	Серцевина залишається м’якою при поверхневому загартуванні.
8.	Охолодження контролює температуру металу.
9.	Внутрішнє напруження може викликати поломку.
10.	Міцність показує здатність металу не ламатися.
11.	Довговічність показує, скільки метал служить.
12.	Крихкий метал легко ламається.

7. Writing task (10–12 sentences). 
Write about: “Why heat treatment is important in mechanical engineering.”

8. Complete the sentences (First Conditional).
1.	If steel is hardened, …
2.	If metals are annealed, …
3.	If tempering is used, …
4.	If normalizing is applied, …
5.	If case hardening is done, …
6.	If cooling is too fast, …
7.	If internal stress is high, …
8.	If metals are brittle, …
9.	If toughness is increased, …
10.	If durability is low, …
11.	If engineers measure temperature, …
12.	If heat treatment is correct, …

LESSON 4

1. Warm-up. Match the synonyms.
	1. Engine
	a. Wheel

	2. Brake
	b. Oil application

	3. Tire
	c. Worker

	4. Coolant
	d. Examination

	5. Mechanic
	e. Change

	6. Inspection
	f. Alert

	7. Replacement
	g. Analysis

	8. Lubrication
	h. Fluid

	9. Warning
	i. Motor

	10. Diagnostics
	j. Stop system


Vehicle Maintenance and Service
Vehicle maintenance is essential for ensuring the safety, performance, and longevity of a car. A properly maintained vehicle reduces the risk of breakdowns, improves fuel efficiency, and ensures smooth operation. Car owners are advised to follow a maintenance schedule provided by the manufacturer or recommended by a professional service center.
One of the most important tasks is the oil change. Engine oil lubricates moving parts, reduces friction, and prevents overheating. Mechanics usually recommend changing oil every 5,000 to 10,000 kilometers depending on driving conditions and vehicle type. Along with the oil, the oil filter is replaced to keep the engine clean and running efficiently.
Brake inspection is another critical procedure. Worn brake pads, damaged discs, or low brake fluid can compromise safety. Drivers should check brakes regularly and replace any worn components. Professional mechanics test braking performance and ensure that the system works correctly.
Tire rotation and tire pressure checks are also important for vehicle safety. Rotating tires distributes wear evenly, prolongs tire life, and improves road grip. Proper tire pressure contributes to better fuel economy and driving comfort. Tires should be inspected for cracks, punctures, or uneven wear.
Vehicle fluids such as coolant, transmission fluid, brake fluid, and windshield washer fluid must be checked frequently. Coolant prevents engine overheating, while other fluids ensure smooth operation of various systems. Professional diagnostics can detect problems before they become serious, saving both time and money.
Modern vehicles also include warning lights on the dashboard that alert drivers to potential problems. Ignoring these warnings can lead to major failures or accidents. Following a planned maintenance schedule helps prevent costly repairs and ensures vehicle reliability.
Overall, vehicle maintenance is not only about fixing problems—it is about preventing them. Regular attention to the engine, brakes, tires, and fluids enhances the safety, efficiency, and lifespan of the car. Every car owner benefits from being proactive, visiting a certified mechanic for inspections, and replacing worn parts promptly.

Vocabulary
· engine – двигун
· transmission – трансмісія
· brake pads – гальмівні колодки
· brake discs – гальмівні диски
· tire – шина
· tire rotation – ротація шин
· tire pressure – тиск у шинах
· oil – олія
· oil filter – масляний фільтр
· oil change – заміна олії
· coolant – рідина охолодження
· windshield washer fluid – рідина для омивача скла
· brake fluid – гальмівна рідина
· mechanic – механік
· service center – сервісний центр
· maintenance schedule – графік обслуговування
· inspection – перевірка, огляд
· diagnostics – діагностика
· replacement – заміна
· lubrication – змащування 

1. Answer the questions.
1.	Why is vehicle maintenance important?
2.	How often should engine oil be changed?
3.	What does engine oil do?
4.	Why is brake inspection critical?
5.	How does tire rotation help the tires?
6.	What is the role of coolant?
7.	What problems can diagnostics detect?
8.	Why should warning lights not be ignored?
9.	How do proper tires affect fuel efficiency?
10.	What is replaced during an oil change?
11.	How can a maintenance schedule save money?
12.	Why should a certified mechanic be consulted?

2. Read the sentences and mark them true or false. Correct the false ones.
1.	Engine oil lubricates moving parts.
2.	Brake inspection is optional.
3.	Tire rotation prolongs tire life.
4.	Coolant prevents engine overheating.
5.	Diagnostics can detect problems early.
6.	Warning lights can be ignored safely.
7.	Tire pressure affects fuel efficiency.
8.	Mechanics do not replace worn parts.
9.	Oil filter replacement is part of an oil change.
10.	Following a maintenance schedule reduces repair costs.
11.	Fluid checks are unnecessary for modern cars.
12.	Service centers provide professional inspections.

3. Fill in the gaps. Words: engine, brake pads, replacement, oil filter, coolant, tire rotation, lubrication, warning light, service center, diagnostics, fuel efficiency, maintenance schedule.
1.	Regular ___ ensures engine parts do not overheat.
2.	Mechanics check ___ for wear during service.
3.	Tires should undergo ___ to prevent uneven wear.
4.	The ___ alerts drivers to potential problems.
5.	Coolant helps regulate engine ___.
6.	A ___ detects problems before they become serious.
7.	Drivers should follow a ___ to maintain the vehicle.
8.	Worn ___ reduce braking efficiency and must be replaced.
9.	Proper ___ improves fuel economy.
10.	Oil change includes replacing the ___ as well.
11.	Visiting a ___ ensures professional car inspection.
12.	Regular ___ prevents costly breakdowns.

4. Find the definitions of the following terms: engine, brake pads, replacement, oil filter, coolant, tire, lubrication, warning light, service center, diagnostics, fuel efficiency, mechanic.

5. Grammar. Use the correct modal verb (should, must, have to).
1.	Drivers ___ check their brakes regularly.
2.	You ___ follow the maintenance schedule.
3.	Mechanics ___ replace worn parts.
4.	Tires ___ be rotated frequently.
5.	Coolant levels ___ be checked monthly.
6.	Drivers ___ not ignore warning lights.
7.	You ___ visit a service center for diagnostics.
8.	Oil and filters ___ be changed as recommended.
9.	Mechanics ___ use proper tools during inspections.
10.	Fluids ___ be topped up regularly.
11.	Car owners ___ read the manual carefully.
12.	All worn components ___ be replaced immediately.
6. Translate the following into English.
1.	Регулярне технічне обслуговування запобігає несподіваним поломкам.
2.	Механік перевіряє гальма та замінює зношені деталі.
3.	Олію в двигуні потрібно змінювати кожні 5000–10000 км.
4.	Ротація шин забезпечує рівномірне зношення.
5.	Рідина охолодження запобігає перегріванню двигуна.
6.	Попереджувальні лампи на панелі сигналізують про проблеми.
7.	Дотримання графіка обслуговування економить кошти.
8.	Тиск у шинах впливає на паливну ефективність.
9.	Сервісні центри проводять професійну діагностику.
10.  Зношені гальмівні колодки слід замінити.
11.	Механік перевіряє стан всіх рідин у автомобілі.
12.	Регулярна заміна деталей продовжує термін служби автомобіля.

7. Writing task (10 sentences).
Write about: “ How do you maintain a car or a vehicle ?”
8. Complete the sentences (First Conditional
1.	If engineers use oil, …
2.	If grease is applied, …
3.	If solid lubrication is used, …
4.	If friction is high, …
5.	If automatic systems fail, …
6.	If manual lubrication is forgotten, …
7.	If sensors detect low pressure, …
8.	If overheating occurs, …
9.	If particles are removed, …
10.	If reservoirs are clean, …
11.	If viscosity is correct, …
12.	If lubrication is proper, …

MODULE 2
LESSON 5

1.Warm-up. Match the synonyms.
	1. molten metal
	a. eco-friendly

	2. component
	b. liquid metal

	3. solidify
	c. constraints

	4. trimming
	d. reliable measurements

	5. tolerances
	e. flexible

	6. versatile
	f. machine-controlled

	7. limitations
	g. part

	8. dimensional accuracy
	h. becomes solid

	9. automated
	i. cutting off excess

	10. sustainable
	j. allowable variation



Casting and Foundry Technology
Casting and foundry technology remains a backbone of modern manufacturing, enabling engineers and foundry specialists to create complex metal components by transforming molten metal into precisely shaped parts. In a foundry environment, the process typically begins with pattern‑making, where a replica of the desired final component is produced. That pattern is used to form the mould cavity, often in sand, ceramic or metal, into which molten metal will later be poured. 
Once the mould is prepared, the metal is melted in furnaces—induction, electric-arc or cupola types—until it reaches a fully liquid state. The molten metal is then poured into the mould cavity through a gating system, allowing it to flow and fill the shape. As the metal solidifies and cools, it shrinks, so careful design of the mould must account for this shrinkage to ensure dimensional accuracy. 
After solidification, the casting is removed from the mould in a process called shake‑out or knockout, and post‑processing steps follow: trimming excess material (runners, gates), cleaning, heat treatment, finishing and machining to bring the part within required tolerances.
There are multiple casting processes used in foundries, each with its specific advantages and limitations. Sand casting remains very versatile and cost‑effective for large or complex shapes, while die casting offers high volume production with tight tolerances by forcing molten metal under pressure into a metal die. Investment casting (also known as precision casting) is used for components requiring exceptional surface finish and dimensional control, such as aerospace turbine blades or medical implants.
In engineering applications, the choice of casting method depends on many factors: the type of metal or alloy (e.g., iron, steel, aluminium, copper), wall thickness, complexity of shape, production volume, surface finish requirements, cost constraints, and downstream machining allowances. Foundry technology must also consider environmental and safety issues: melting and casting of metals are energy‑intensive, generate heat, fumes, dust and require skilled labour and safe layouts.
Digital transformation and automation are reshaping foundries today. Computer‑aided design and simulation (mould filling, solidification modelling) allow prediction of defects such as porosity or shrinkage before production. Robotic pouring, core handling, sensor‑based monitoring and real‑time control increase throughput, repeatability and quality. Sustainable foundry practices are gaining importance: use of recycled scrap metal, waste‑heat recovery, greener binders in moulding, and lower‑carbon melting systems are becoming standard.
In summary, casting and foundry technology blends ancient principles (molten metal poured into mould) with cutting‑edge engineering (digital simulation, automation, sustainability). For engineers specialising in vehicle manufacturing, heavy equipment, aerospace or infrastructure, understanding the full foundry chain—from pattern design through casting, finishing and quality assurance—is essential to deliver reliable, cost‑effective components.

Vocabulary:
mould cavity – порожнина форми у ливарному процесі
pattern‑making – виготовлення моделі (патерну)
gating system – система лиття, що веде метал до форми
solidification – процес затвердіння, кристалізації металу
shrinkage – усадка матеріалу при охолодженні
shake‑out – вибивка, звільнення від форми заготовки
die casting – лиття під тиском (у металеву форму)
investment casting – точне лиття (вкладний або “втрачений віск” метод)
post‑processing – післяобробка (тримерування, шліфування, термообробка)
dimensional accuracy – точність розмірів
throughput – пропускна здатність (об’єм виробництва за одиницю часу)
porosity – пористість, наявність пустот у відливці
core – сердечник (у формі) для створення порожнистих частин
scrap metal – металобрухт
real‑time monitoring – моніторинг в реальному часі
sensor‑based – на основі датчиків
sustainable practices – сталий розвиток, екологічні практики
refractory – вогнетривкий (матеріал)
automation – автоматизація
foundry layout – планування цеху ливарного виробництва

1. Answer the questions.
1. What is the first step in a casting process in a foundry?
2. Which types of furnaces are commonly used to melt metals for casting?
3. Why must moulds account for shrinkage of metal during cooling?
4. What is the purpose of post‑processing in casting?
5. How does die casting differ from sand casting?
6. What factors influence the choice of casting method?
7. Name two modern technology trends in foundry industry.
8. What environmental or safety challenges are associated with foundry work?
9. Which casting process is used for components requiring high precision and surface finish?
10. Why is real‑time monitoring important in modern foundries?
11. What does sustainable foundry practice involve?
12. Why must engineers understand every stage of the foundry chain?

2. Read the sentences and mark them true or false. Correct the false ones.
1. In pattern‑making a mould cavity is created directly from molten metal.
2. Moulds are made only from sand. 
3. Die casting uses high pressure to force molten metal into a die. 
4. Post‑processing is not needed if casting is perfect. 
5. Shrinkage of metal must be considered in mould design. 
6. Real‑time monitoring helps to detect defects early. 
7. Foundry work has no significant safety or environmental concerns.
8. Investment casting is suitable for high precision components.
9. Sustainable practices in foundries include using recycled scrap metal.
10. Automation in foundries reduces the need for skilled labour entirely.
11. Digital simulation cannot predict casting defects.
12. Throughput refers to the size of each single casting.

3. Fill in the gaps. Words: layout, ceramic, gating system, scrap, mess, monitoring, cooling, defects, dimensional, efficiency, metal.
1. The mould must be designed with a proper _______ to allow molten metal flow.
2. After pouring, the metal undergoes _______ and solidifies in the cavity.
3. Die casting is efficient for _______ production with tight tolerances.
4. One major challenge in foundries is the high _______ consumption during melting.
5. Real‑time _______ allows operators to respond quickly to anomalies.
6. Investment casting often uses a _______ core to create hollow sections.
7. Patterns may be made of wood, plastic or _______.
8. Engineers must ensure _______ accuracy of the final component.
9. Sustainable foundry operations often use recycled _______ metal.
10. _______ in the casting process can lead to weak or defective parts.
11. Automation and robotics increase _______ and reduce human error.
12. The foundry _______ must be carefully planned for safety and workflow.

4. Find the definitions of the following terms: gating system, mould cavity, solidification, die casting, dimensional accuracy, throughput, porosity, automation, refractory, sustainable practices.

5.Grammar. Complete sentences using appropriate forms of vocabulary words: precision, waste, quality, solidification, resistance, safety, throughput, productivity, behavior, turbulence, sustainable, practices.
1. Foundry engineers often use simulation software to predict mould _________.
2. High production __________ is essential for automotive component castings.
3. The gating system must be designed to avoid _______ during pouring.
4. Automation has significantly increased workplace _______ in modern foundries.
5. Using recycled scrap metal supports more _______ foundry operations.
6. Die casting enables very high _______ with minimal clean‑up.
7. The transition from liquid to solid metal is called _______.
8. A well‑planned foundry floor layout improves material flow and reduces _______.
9. Engineers must consider the _______ of the mould material to high temperatures.
10. Investment casting achieves exceptional _______ of complex parts.
11. Real‑time monitoring helps engineers maintain strict _______.
12. The foundry achieved zero‑waste by adopting sustainable _______.

6. Translate the following into English.
1. Дизайн моделі є першим етапом ливарного процесу.
2. Розплавлений метал заливається у форму через систему лиття.
3. Усадка металу під час охолодження впливає на точність деталей.
4. Ливарний цех повинен контролювати температуру, пил та безпеку.
5. Ливарні процеси зараз використовують роботів та автоматизацію.
6. Точне лиття застосовується для складних деталей з високою поверхневою якістю.
7. Перероблений металобрухт скорочує витрати й підвищує сталий розвиток.
8. Пористість у відливці може зменшити міцність деталі.
9. Планування цеху допомагає підвищити продуктивність і безпеку.
10. Градієнт температури в формі може викликати дефекти.
11. Автоматизація зменшує потребу в ручній праці, але не замінює навички.
12. Інженери повинні розуміти весь ланцюжок — від моделі до обробки.

7.Writing Task. 
Write 10 sentences: “Casting and Foundry Technology: challenges, opportunities and future directions in industrial manufacturing”

8. Grammar. Rewrite or complete the following sentences using appropriate forms of vocabulary words and grammar structures:
1. The engineer / design / mould cavity / precisely.
2. Molten metal / pour / into / gating system / carefully.
3. Automation / improve / throughput / but / require / investment.
4. Recycled scrap metal / support / sustainable foundry operations.
5. Die casting / produce / high‑volume / components / fast.
6. Shrinkage / affect / dimensional accuracy / if / not accounted.
7. Real‑time monitoring / enable / early / defect detection.
8. Post‑processing / include / trimming, machining / and / surface finishing.
9. Engineers / must consider / refractory materials / for / high temperatures.
10. Investment casting / yield / complex geometries / with / tight tolerances.
11. Foundry layout / influence / material flow / and / worker safety.
12. Digital simulation / help / predict / porosity / and / optimise / mould design.

LESSON 6

1.Warm-up. Match the synonyms.
	1. combustion
	a. harmful emission

	2. mechanical work
	b. dependability

	3. intake
	c. burning

	4. compression
	d. weariness

	5. exhaust gases
	e. air-fuel mixture entering

	6. friction
	f. resistance between surfaces

	7. efficiency
	g. used gases released

	8. pollutants
	h. performance effectiveness

	9. fatigue
	i. squeezing

	10. realibility
	j. physical output 



Combustion Engines and Their Operation
Combustion engines play a fundamental role in modern mechanical engineering and transport systems. At their core, a combustion engine converts the chemical energy of a fuel‑and‑air mixture into mechanical work through the process of burning (combustion) inside a confined chamber.
Most common are the reciprocating piston engines, whether spark‑ignition gasoline engines or compression‑ignition diesel engines. These engines operate in cycles that typically involve intake (or induction), compression, combustion (or expansion‑power stroke) and exhaust.
In a four‑stroke cycle engine, the piston moves down drawing in an air–fuel mixture (intake), then moves up compressing the mixture (compression), after which ignition occurs and expanding gases push the piston down (power stroke), and finally the piston moves up again to expel the exhaust gases (exhaust). Diesel engines differ mainly in the way ignition is achieved: air is compressed, fuel is injected into hot, compressed air and then ignition occurs spontaneously without spark plugs.
Inside the engine block, cylinders house the pistons, which connect via connecting rods to the crankshaft. The reciprocating motion of the pistons is converted into a rotary motion by the crankshaft, which ultimately drives the vehicle’s wheels or another mechanical load. The engine also has many supporting systems: lubrication to reduce friction, cooling to manage heat, valves and camshafts to control gas flow, and a fuel‑air supply system to ensure the correct mixture.
The choice of engine type (gasoline vs diesel), the number of strokes, cylinder arrangement, fuel type and additional technologies all affect engine performance, efficiency, emissions and suitability for a given application. For instance, engineers continuously work to reduce pollutant emissions (such as NOx, CO, particulate matter) and improve fuel economy through refining combustion processes, incorporating alternate fuels and applying advanced controls.
Despite many advances, all combustion engines face inherent limitations. A significant portion of fuel energy is lost as waste heat or friction; only a fraction is converted into useful mechanical work. Also, engine wear, thermal stresses, vibrations and component fatigue pose ongoing engineering challenges. Correct design, materials, maintenance and control systems are vital to ensure reliability and long life.
Emerging trends include hybridisation (combining combustion engines with electric drives), alternative fuels (such as natural gas, bio‑fuels or hydrogen), variable valve timing, direct injection, turbocharging and advanced emission‑control systems. In summary, combustion engines remain at the heart of many engineering systems. Understanding their operating principles, design challenges and future directions enables engineers to select appropriate engine technologies, maintain performance and meet environmental and economic demands.

Vocabulary :
· combustion – горіння
· reciprocating engine – поршневий двигун прямодіючий
· spark‑ignition – запалювання від іскри
· compression‑ignition – запалювання від стиску
· intake stroke – такт впуску
· compression stroke – такт стиснення
· power stroke – робочий хід
· exhaust stroke – такт випуску
· crankshaft – колінчастий вал
· connecting rod – шатун
· cylinder – циліндр
· piston – поршень
· lubrication – мастило, змащування
· thermal stress – термічна напруга
· vibration – вібрація
· wear – знос
· turbocharging – наддув
· alternative fuel – альтернативне паливо
· emission‑control – контроль викидів
· hybridisation – гібридизація

1. Answer the questions.
1. What is the basic function of a combustion engine?
2. Which two main types of ignition systems are used in piston engines?
3. What are the four strokes in a typical four‑stroke engine cycle?
4. How does a diesel engine differ from a gasoline (spark‑ignition) engine?
5. What role does the crankshaft play in an engine?
6. Why are supporting systems such as lubrication and cooling important?
7. Which factors affect engine selection and performance?
8. What are some of the main challenges combustion engines face?
9. How much of the fuel’s energy is typically converted into mechanical work?
10. What emerging technologies are influencing combustion engine development?
11. Why is emission control increasingly important in engine design?
12. How does the reciprocating motion of the piston become rotary motion for the wheels ?

2. Read the sentences and mark them true or false. Correct the false ones.
1. A combustion engine converts chemical energy into mechanical work.
2. In a four‑stroke engine, the power stroke occurs after the exhaust stroke.
3. Diesel engines always use spark plugs for ignition.
4. The crankshaft converts reciprocating piston motion into rotary motion.
5. Lubrication and cooling systems are optional in modern engines.
6. Alternative fuels like hydrogen and bio‑fuels are part of future engine trends.
7. All fuel energy in an engine is converted into useful work.
8. Thermal stresses and vibration are not concerns for engine designers.
9. Hybridisation refers to combining combustion engines with electric drives.
10. A single‑stroke engine uses one piston movement to complete the cycle.
11. Emission‑control systems help reduce pollutants such as NOx and CO.
12. Cylinder, piston and crankshaft are unrelated components in an engine.

3. Fill in the gaps. Words:nitrogen oxides, pressure, downward, exhaust, development, electric, compressed, mechanical, connecting rod, downward, heat, wear.
1. The chemical energy of fuel is converted into _______ work by a combustion engine.
2. In the intake stroke the piston moves _______ to draw in the air–fuel mixture.
3. During the compression stroke the mixture is _______ before ignition.
4. The power stroke pushes the piston _______ by expanding gases.
5. Exhaust gases are expelled during the _______ stroke.
6. The _______ connects the piston to the crankshaft.
7. A significant portion of energy is lost as _______ or friction.
8. Alternative fuels such as natural gas or hydrogen are part of future engine _______.
9. Turbocharging increases engine power by increasing _______ of air.
10. Emission‑control systems aim to reduce pollutants like _______ and CO.
11. Thermal stress and vibration contribute to component _______.
12. Hybridisation often involves combining an engine with an _______ drive.

4. Find the definitions of the following terms: reciprocating engine, intake stroke, power stroke, crankshaft, lubrication, turbocharging, alternative fuel, emission‑control, piston, thermal stress.

5.Grammar. Complete the sentences using appropriate forms of vocabulary words: piston, combustion, thermal, failure, popularity, regulations, cylinder, alternative, pressure, crankshaft, rotational, friction.
1. Many automotive engineers are exploring _______ fuels to reduce dependency on petrol.
2. The reciprocating engine design relies on back‑and‑forth motion of the _______.
3. During the intake stroke the piston moves downward to increase _______ volume.
4. The power of the engine arises when the piston is forced down by _______.
5. Effective lubrication prevents excessive wear and _______ of moving parts.
6. Turbocharging allows the engine to draw in a higher _______ of air.
7. New emission‑control technologies are required to comply with stricter _______.
8. The crankshaft converts linear piston motion into _______ rotational motion.
9. Mechanical systems must be designed to tolerate significant _______ stress.
10. A four‑stroke engine completes its cycle over two revolutions of the _______.
11. Alternative fuels such as hydrogen, natural gas and bio‑diesel are gaining _______ in engineering.
12. Without proper cooling, thermal stress may cause component _______.

6. Translate the following into English.
1. Двигун внутрішнього згоряння перетворює хімічну енергію палива на механічну роботу.
2. Поршневий двигун складається з циліндра, поршня та шатунного механізму.
3. У двигуні з чотирма тактами такти впуску, стискання, робочий і випуск.
4. У дизельному двигуні паливо впорскується в стиснене гаряче повітря без іскри.
5. Колінчастий вал передає обертальний рух від поршнів до трансмісії.
6. Система змащування знижує тертя між рухомими деталями.
7. Турбонаддув підвищує потужність двигуна за рахунок подачі додаткового повітря.
8. Контроль викидів допомагає зменшити кількість NOx і CO у вихлопі.
9. Альтернативні види палива стають важливими у майбутньому двигунобудуванні.
10. Теплові напруги можуть викликати знос або руйнування деталей.
11. Гібридизація часто означає поєднання ДВЗ з електричним приводом.
12. Інженерам потрібно враховувати екологічні та економічні фактори при виборі двигуна.

7.Writing Task. 
Write 10 sentences: “The evolution of combustion engines: challenges, innovations and the transition to sustainable powertrains”

8. Grammar. Rewrite or complete the following sentences using appropriate grammar and vocabulary.
1. Engineers / develop / alternative fuel / to reduce / carbon emissions
2. The piston / move / downward / intake stroke / what happens next?
3. Turbocharging / allow / more air / into cylinder / engine power up
4. Emission‑control systems / require / careful calibration / modern engines
5. Reciprocating engine / involve / piston and cylinder / multiple back‑and‑forth motions
6. Without proper lubrication / component wear / increase / result in failure
7. Four‑stroke engine / complete / cycle / two revolutions / crankshaft
8. Thermal stress / cause / material fatigue / if cooling / inadequate
9. Diesel engine / differ / spark‑ignition engine / fuel injection method
10. Hybridisation / combine / combustion engine / electric motor / to improve efficiency
11. Crankshaft / convert / linear motion / rotary motion / and deliver / torque
12. Alternative fuels / include / hydrogen, natural gas, bio‑diesel / and present / new opportunities

LESSON 7

1.Warm-up. Match the synonyms.
	1. combustion
	a. harmful substances released into the air

	2. emission
	b. official rules or standards

	3. pollutant
	c. burning of fuel

	4. particular matter
	d. gases released by engines

	5. exhaust gases
	e. device that reduces toxic emissions

	6. catalytic converter
	f. tiny solid particles in the air

	7. regulation
	g. examination or check-up

	8. inspection
	h. substances that contaminate the environment

	9. alternative fuel
	i. recirculation of exhaust to reduce NOx

	10. EGR system
	j. fuel other than gasoline or diesel



Emission Control and Environmental Issues
Emission control plays a crucial role in reducing the negative impact of vehicles on the environment. Modern transportation relies heavily on internal combustion engines, which release various pollutants into the air. These pollutants contribute to global warming, smog formation, acid rain, and serious health problems. For this reason, governments, engineers, and manufacturers work together to develop cleaner technologies and stricter environmental regulations.
Vehicle emissions consist of several harmful substances. Carbon monoxide is produced when fuel does not burn completely. Hydrocarbons are released as unburned fuel vapors, especially during refueling or when engines operate inefficiently. Nitrogen oxides are formed under high temperatures in the combustion chamber and contribute to smog and respiratory illnesses. Particulate matter, especially from diesel engines, contains tiny particles that can penetrate deep into the lungs. Additionally, carbon dioxide, although not poisonous, is the main greenhouse gas responsible for climate change.
To reduce these harmful emissions, vehicles are equipped with several emission control systems. The catalytic converter is one of the most important devices. It uses chemical reactions to convert carbon monoxide, hydrocarbons, and nitrogen oxides into less harmful substances such as carbon dioxide, nitrogen, and water vapor. Another important system is the exhaust gas recirculation (EGR) valve, which reduces nitrogen oxide formation by recirculating a portion of the exhaust gases back into the engine. Modern cars also use onboard diagnostic systems (OBD) to monitor emission-related components and detect malfunctions quickly.
Fuel quality also plays a major role in emission control. Low-sulfur fuels reduce the formation of sulfur dioxide and improve the efficiency of catalytic converters. Cleaner fuels, such as compressed natural gas and hydrogen, produce fewer emissions and are becoming increasingly popular. Electric vehicles eliminate tailpipe emissions completely, although their environmental impact depends on how the electricity is produced.
Environmental issues related to emissions have encouraged governments worldwide to introduce stricter standards. These regulations limit the amount of pollutants vehicles are allowed to emit. Manufacturers are required to develop cleaner engines, improve fuel systems, and invest in renewable technologies. Consumers also play an important role by maintaining their vehicles properly, choosing environmentally friendly transport options, and supporting sustainable policies.
Overall, emission control is essential for protecting the environment and public health. As technology continues to develop, the future of transportation will likely include more electric vehicles, improved hybrid systems, and advanced emission-reducing innovations. With cooperation between engineers, governments, and society, it is possible to reduce pollution and create a cleaner, healthier world.

Vocabulary
· emission – викид
· pollutant – забруднювач
· air pollution – забруднення повітря
· combustion – згоряння
· exhaust gases – вихлопні гази
· carbon dioxide (CO₂) – вуглекислий газ
· nitrogen oxides (NOx) – оксиди азоту
· carbon monoxide (CO) – чадний газ
· hydrocarbons (HC) – вуглеводні
· particulate matter – твердні частки
· catalytic converter – каталізатор
· exhaust gas recirculation (EGR) – рециркуляція відпрацьованих газів
· diesel particulate filter (DPF) – дизельний фільтр твердих часток
· smog – смог
· greenhouse effect – парниковий ефект
· inspection – перевірка, інспекція
· regulation – регулювання, норма
· alternative fuel – альтернативне паливо
· hybrid vehicle – гібридний транспорт
· renewable energy – відновлювана енергія

1. Answer the questions.
1. Why is emission control important?
2. What pollutants are produced by internal combustion engines?
3. How is carbon monoxide formed?
4. What problems do nitrogen oxides cause?
5. Why is particulate matter dangerous?
6. What is the main function of a catalytic converter?
7. How does the EGR system reduce nitrogen oxide emissions?
8. Why is fuel quality important for emission control?
9. What types of fuels produce fewer emissions?
10. Why do electric vehicles not produce tailpipe emissions?
11. What role do governments play in emission reduction?
12. How can consumers contribute to cleaner air?

2. Read the sentences and mark them true or false. Correct the false ones.
1. Carbon dioxide is the most dangerous toxic gas released by engines.
2. Hydrocarbons are produced only when the vehicle is accelerating.
3. Catalytic converters help convert harmful gases into safer substances.
4. Particulate matter from diesel engines can harm human health.
5. The EGR system increases the temperature in the engine.
6. Fuel with high sulfur content helps reduce emissions.
7. OBD systems monitor the condition of emission-related components.
8. Electric cars produce zero emissions from the exhaust pipe.
9. Governments introduce standards to limit pollutant emissions.
10. Consumers cannot influence vehicle emissions.
11. Global warming is related to greenhouse gases.
12. Cleaner fuels make catalytic converters work more effectively.

3. Fill in the gaps. Words: pollutants, catalytic converter, standards, recirculates, smog, combustion, harmful, soot, atmosphere, inspections, greenhouse, exhaust
1. Internal ________ produces gases that affect the environment.
2. Vehicles release several ________ into the air.
3. A ________ helps reduce toxic emissions.
4. The EGR system ________ part of the exhaust gas.
5. NOx and HC create ________ in big cities.
6. Carbon dioxide contributes to the ________ effect.
7. Governments introduce emission ________.
8. Diesel filters trap ________ particles.
9. Many gases are released into the ________.
10. Poor vehicle maintenance increases ________ emissions.
11. Regular vehicle ________ help reduce pollution.
12. Engines produce ________ gases when burning fuel.

4. Find the definitions of the following terms: emission, pollutant, catalytic converter, Diesel Particulate Filter, exhaust gases, smog, greenhouse effect, inspection, combustion, regulation.

5.Grammar. Complete the sentences using correct grammar forms:
1. If vehicles ______ (not maintain) properly, their emissions increase.
2. Electric cars are expected ______ (replace) diesel vehicles in the future.
3. Engineers have been working on systems that ______ (reduce) harmful gases.
4. The government demanded that manufacturers ______ (meet) new standards.
5. Many people avoid ______ (use) old cars because they pollute more.
6. The new law requires all cars ______ (have) OBD systems.
7. Fuel prices may ______ (rise) due to stricter regulations.
8. Hybrid vehicles ______ (become) more popular recently.
9. The report claims that emissions ______ (contribute) to climate change.
10. If cleaner fuels are used, engines ______ (perform) more efficiently.
11. Manufacturers admitted that some engines ______ (produce) excessive NOx.
12. Scientists suggest ______ (invest) in renewable energy sources.

6. Translate the following into English.
1. Викиди автомобілів впливають на якість повітря в містах.
2. Каталітичний нейтралізатор зменшує кількість шкідливих газів.
3. Більшість країн вводять суворі екологічні стандарти.
4. Дизельні фільтри затримують сажу та інші частинки.
5. Погано обслуговувані автомобілі створюють більше забруднення.
6. Азотні оксиди спричиняють утворення смогу.
7. Система EGR знижує температуру згоряння.
8. Парниковий ефект впливає на клімат планети.
9. Електромобілі виробляють менше шкідливих речовин.
10. Забруднення повітря може викликати проблеми зі здоров’ям.
11. Уряди контролюють рівень викидів промисловості.
12. Майбутні технології можуть значно зменшити забруднення.

7. Writing task
Write 10 sentences: “How Can Modern Technology Help Reduce Air Pollution and Improve Environmental Safety?”

8. Grammar. Use passive voice and words related to the topic.
1. Emission standards (enforce) by governments worldwide.
2. Harmful gases are (converte) into safer substances by catalytic converters.
3. Diesel soot (capture) by particulate filters.
4. Vehicle emissions (monitore) by advanced sensors.
5. New regulations (introduce) last year.
6. Electric charging stations (install) in many cities.
7. Exhaust gases (reduce) by EGR systems.
8. Air quality levels (measure) daily.
9. Alternative fuels (develop) by researchers.
10. Polluted areas (identify) during environmental studies.
11. Many vehicles (inspect) annually.
12. Innovative engine designs (create) to lower emissions.
LESSON 8

1.Warm-up. Match the synonyms.
	1. integrate
	a. predict

	2. layer
	b. litter

	3. precision
	c. adapt

	4. remove
	d. flaw

	5. waste
	e. join

	6. reliability
	f. shift

	7. defect
	g. exactness

	8. forecast
	h. elimination

	9. changeover
	i. consistency

	10.  customize
	j. stratify



Modern Manufacturing Processes
Modern manufacturing processes have evolved significantly in recent decades, driven by advances in automation, digital technologies, and flexible production systems. One of the defining features of current manufacturing is the integration of Industry 4.0 principles, which unite cyber‑physical systems, the Internet of Things (IoT), and smart data analytics to create highly efficient and self-optimizing factories. These “smart factories” can monitor their own operations, predict maintenance needs, and dynamically reconfigure production lines
A key modern method is additive manufacturing, commonly known as 3D printing. In this process, parts are built layer by layer from digital CAD models, reducing waste and enabling complex geometries. Laser-based additive techniques, such as selective laser melting or laser metal deposition, allow the creation of strong metal components with minimal post-processing
Another important category is advanced forming processes, including sheet metal forming, hot and warm hydrostamping, and high-speed forming. These techniques enable the shaping of materials with high precision and at high speed, often with lower energy consumption compared to traditional forming.
Machining remains central to manufacturing. Modern CNC (computer numerical control) machines can operate on multiple axes, enabling precise, automated removal of material from a workpiece. These machines can perform milling, turning, drilling, and cutting with micron-level accuracy
In powder metallurgy, components are made from metal powders rather than bulk molten metal. This process reduces material waste and is especially useful for producing small, complex or high-performance parts.
Joining processes are also modernizing: robotic welding, laser welding, and automated brazing systems improve both speed and reliability. These methods reduce the need for manual labor while increasing consistency in production.
Quality control and finishing are enhanced through digital inspection tools, such as laser scanners and vision systems, which can detect tiny defects in real time. This data is fed back to the manufacturing system, enabling adaptive control where production parameters adjust automatically to maintain quality.
Sustainability is a growing consideration. Manufacturers increasingly use recycled materials, optimize energy use, and adopt lean manufacturing to minimize waste. Predictive analytics helps to forecast maintenance before failures, reducing downtime and extending equipment life.
Flexible manufacturing systems (FMS) allow for rapid changeovers between different products. These systems use modular machines and reconfigurable layouts so that production can be adjusted quickly to meet market demand or customize products.
Overall, modern manufacturing is characterized by a blend of digital intelligence, automation, and sustainability. Engineers and production managers must understand both the technical possibilities and the economic trade‑offs of different processes in order to design efficient, flexible, and environmentally friendly factories.

Vocabulary
· cyber‑physical systems – кіберфізичні системи
· Internet of Things (IoT) – Інтернет речей
· smart factory – розумна фабрика
· additive manufacturing – адитивне виробництво
· 3D printing – 3D‑друк
· CAD model – CAD‑модель
· selective laser melting – селективне лазерне плавлення
· metal deposition – наплавлення металу
· forming process – процес формування
· CNC machining – обробка на ЧПК
· powder metallurgy – порошкова металургія
· robotic welding – роботизоване зварювання
· vision systems – візуальні системи
· adaptive control – адаптивне керування
· predictive analytics – прогнозна аналітика
· lean manufacturing – ощадливе виробництво
· modular machine – модульна машина
· reconfigurable layout – переналаштовувана конфігурація
· sustainability – сталий розвиток / екологічність

1. Answer the questions.
1. What is a “smart factory” in the context of modern manufacturing?
2. Which technologies underlie Industry 4.0?
3. How does additive manufacturing differ from traditional manufacturing?
4. What benefits does 3D printing bring to manufacturing?
5. What are some advanced forming processes mentioned?
6. Why are multi-axis CNC machines important?
7. What is powder metallurgy and why is it used?
8. How have joining processes improved in modern factories?
9. What role do digital inspection tools play in quality control?
10. How do predictive analytics contribute to equipment maintenance?
11. What is a flexible manufacturing system (FMS)?
12. Why is sustainability emphasized in modern manufacturing?

2. Read the sentences and mark them true or false. Correct the false ones.
1. Modern manufacturing does not involve the Internet of Things.
2. Additive manufacturing builds parts layer by layer.
3. Laser melting can only be used for plastics.
4. CNC machines operate without any human programming.
5. Powder metallurgy always wastes more material than casting.
6. Robotic welding increases production speed.
7. Digital inspection tools detect defects manually.
8. Adaptive control can adjust parameters during production.
9. Predictive analytics prevents all machine failures.
10. Lean manufacturing aims to minimize waste.
11. Flexible systems cannot change between products.
12. Sustainable manufacturing is less important today than before.

3. Fill in the gaps. Words: automation, sustainability, analytics, layer, modular, precision, waste, predictive, joining, flexible, digital, control.
1. Modern factories use ______ systems to reduce manual labor.
2. Additive manufacturing builds parts one ______ at a time.
3. High-______ CNC machines produce accurate components.
4. Lean manufacturing helps to minimize ______ in production.
5. ______ welding uses robots to join parts accurately.
6. Quality is monitored through ______ inspection tools.
7. ______ control allows dynamic adjustment during manufacturing.
8. Factories now run on data-driven ______ to avoid breakdowns.
9. Using sensors, systems can make ______ predictions about maintenance.
10. ______ production lines can switch between different products quickly.
11. A ______ approach helps ensure environmentally friendly production.
12. Cyber-physical systems are part of ______ manufacturing.

4. Find the definitions of the following terms: automation; additive manufacturing; CNC; powder metallurgy; lean manufacturing; predictive analytics; modular machine; sustainability; adaptive control; smart factory.

5.Grammar. Complete the sentences using the correct form of the words from the box. Words to use: waste , manufacturing, data, accuracy, waste, accuracy, automation, data, quickly, consumption, before, flaws.
1. Many companies are investing in ________ to increase productivity.
2. With additive manufacturing, designers can create complex geometries that were impossible ________.
3. Engineers use CNC machines because they provide high ________.
4. Powder metallurgy allows the creation of components with minimal ________.
5. Lean manufacturing principles help to streamline processes and reduce ________.
6. Factories equipped with predictive analytics can analyze large amounts of ________.
7. A modular machine can be reconfigured to produce different parts ________.
8. The concept of sustainability encourages manufacturers to reduce energy ________.
9. A smart factory integrates sensors, ________, and automation to improve decisions.
10. Adaptive control systems continuously adjust parameters to maintain ________.
11. Modern inspection uses digital tools to scan each component for ________.
12. Engineers in Industry 4.0 must understand both digital technologies and traditional ________.

6. Translate the following into English.
1. Сучасні виробничі процеси часто включають автоматизацію та робототехніку.
2. 3D-друк дозволяє створювати деталі з цифрової моделі шар за шаром.
3. CNC‑станки контролюються комп’ютером і забезпечують високу точність.
4. Порошкова металургія використовує металевий порошок замість плавлення.
5. Lean-виробництво націлене на мінімізацію відходів.
6. Аналітика дозволяє прогнозувати технічне обслуговування машин.
7. Модульні машини можна легко перебудовувати для різних продуктів.
8. Устойчивість важлива для екологічно дружнього виробництва.
9. Адаптивний контроль забезпечує коригування параметрів в реальному часі.
10. Розумні фабрики інтегрують IoT та великі дані.
11. Роботи зварюють частини з високою надійністю та швидкістю.
12. Цифрові інспекційні системи допомагають виявляти дефекти під час виробництва.

7. Writing task
Write 10 sentences “How Industry 4.0 and modern manufacturing processes are transforming production: benefits and challenges”.

8. Grammar. Rewrite or complete the following sentences using appropriate grammar and vocabulary.
1. Before, factories / rely / mostly / on manual labor, but now / they / use / automation.
2. Last year, a company / implement / a smart factory and / observe / efficiency gains.
3. Designers / build / a prototype by additive manufacturing, and then / test / it.
4. Engineers / optimise / CNC programs yesterday to improve precision.
5. Earlier, powder metallurgy / produce / simple parts, but now / it / create / complex shapes.
6. They / reduce / waste / through lean production in the past, and now / they / minimize / it even more.
7. The system / predict / failures before maintenance in the smart factory.
8. A modular machine / reconfigure / for a new product last week.
9. They / adopt / sustainability strategies over many years to decrease energy use.
10. Adaptive control / adjust / parameters in real time during production yesterday.
11. The factory / scan / parts with digital inspection tools and / find / defects.
12. They / integrate / IoT devices into their production line and / improve / decision-making.

MODULE 3
LESSON 9

1.Warm-up. Match the synonyms.
	11. deliver
	k. guarantee

	12. maintain
	l. provide

	13. ensure
	m. clean

	14. efficient
	n. regulate

	15. detect
	o. find

	16. adjust
	p. avoid

	17. prevent
	q. effective

	18. replace
	r. change

	19. monitor
	s. control

	20. remove
	t. inspect



Fuel Systems in Vehicles
Fuel systems are vital for every vehicle because they deliver fuel from the tank to the engine and ensure proper combustion. A well-designed fuel system improves engine performance, reduces emissions, and increases overall fuel efficiency. Automotive engineers spend a lot of time developing systems that meet modern safety and environmental standards. Without an efficient fuel system, even the most advanced engine will not perform properly.
There are several main types of fuel systems used in vehicles. Carbureted systems are the oldest and simplest. They mix air and fuel mechanically before it enters the engine cylinders. Although reliable and easy to repair, carburetors are less efficient and produce higher emissions. Fuel injection systems are more modern and precise. They spray fuel directly into the intake manifold or cylinder, ensuring better fuel atomization, higher power output, and lower fuel consumption. The most advanced version is the direct fuel injection system, which injects fuel under high pressure straight into the combustion chamber. This design increases performance, fuel economy, and reduces harmful gases.
The key components of a typical fuel system include the fuel tank, fuel pump, fuel filter, fuel injectors, and fuel lines. The fuel tank stores fuel safely. The pump delivers it to the engine under proper pressure. The filter removes impurities and dirt to protect the injectors and prevent clogging. Injectors spray fuel into the combustion chamber in precise amounts, while fuel lines carry fuel from one component to another.
Maintenance plays a major role in keeping the system in good working order. Mechanics regularly inspect fuel filters, pumps, and injectors. Replacing filters on time prevents dirt from damaging the engine. Using contaminated or incorrect fuel may cause serious damage and poor performance. Drivers should always follow the manufacturer’s recommendations about maintenance intervals and fuel type. Ignoring these rules can result in fuel leaks, overheating, or complete engine failure.
Modern vehicles often include electronic fuel management systems. Sensors measure air intake, temperature, and engine load. Then, the computer automatically adjusts fuel delivery to ensure ideal combustion. This technology increases fuel efficiency, reduces emissions, and extends engine life. Diagnostic tools help engineers detect problems early and repair them before major damage occurs.
In conclusion, fuel systems are among the most important parts of a vehicle. Understanding their design, functions, and maintenance requirements helps both engineers and drivers ensure reliability, efficiency, and safety. With proper care and regular inspection, the fuel system will continue to deliver top performance for years.

Vocabulary
· fuel system – паливна система
· carbureted system – карбюраторна система
· fuel injection – впорскування палива
· direct injection – пряме впорскування
· fuel tank – паливний бак
· fuel pump – паливний насос
· fuel filter – паливний фільтр
· fuel injector – форсунка
· fuel line – паливна магістраль
· combustion – згоряння
· pressure – тиск
· impurity – домішка
· contamination – забруднення
· efficiency – ефективність
· diagnostic tool – діагностичний пристрій
· emission - викид

1. Answer the questions
1. What is the main purpose of a fuel system?
2. How do carbureted systems work?
3. What is the advantage of fuel injection?
4. What does direct injection do?
5. Name the main components of a fuel system.
6. How do fuel pumps function?
7. Why are fuel filters important?
8. What problems occur with contaminated fuel?
9. How do electronic fuel management systems improve efficiency?
10. What do sensors monitor in fuel systems?
11. Why is maintenance essential?
12. Who is responsible for fuel system safety?

2. Read the sentences and mark them true or false. Correct the false ones.
1. Fuel systems deliver fuel to the engine.
2. Carbureted systems are more efficient than fuel injection.
3. Direct injection reduces fuel consumption.
4. Fuel pumps deliver fuel under correct pressure.
5. Filters remove impurities from fuel.
6. Contaminated fuel can damage the engine.
7. Electronic systems cannot adjust fuel delivery.
8. Diagnostic tools help detect fuel system problems.
9. Drivers should follow manufacturer advice for fuel maintenance.
10. Fuel system maintenance increases efficiency.
11. Fuel injectors spray fuel in precise quantities.
12. Engines work the same without fuel systems.

3. Fill in the gaps. Words: fuel system, fuel pump, fuel filter, fuel injector, fuel tank, direct injection, carbureted system, combustion, contamination, efficiency, pressure, diagnostic tool.
1. The … stores fuel safely.
2. … delivers fuel under the correct pressure.
3. … remove impurities from fuel.
4. … spray fuel into the engine cylinder.
5. … injects fuel directly into the combustion chamber.
6. … mixes fuel and air mechanically.
7. Proper … ensures smooth engine operation.
8. Contaminated fuel can cause …
9. Electronic controls optimize …
10. Fuel lines transport fuel safely under …
11. Engineers use … to monitor system performance.
12. Maintenance of the … is essential for safety.

4. Find the definitions of the following terms: sensor, maintenance, fuel filter, injector, fuel line, carbureted system, combustion, contamination, efficiency, diagnostic tool, emission.

5. Grammar. Use will, be going to, Future Continuous, or Future Perfect. Open the brackets and put the verbs in the correct form.
1. Engineers (design) new fuel systems that produce fewer emissions.
2. In a few years, all vehicles (use) electronic fuel management systems.
3. Mechanics (replace) the old fuel filters next week.
4. The company (improve) fuel efficiency by developing better injectors.
5. By 2030, most cars ( switch) to direct fuel injection.
6. Sensors (detec)t any change in air intake or pressure automatically.
7. The new model ( include) an advanced diagnostic system.
8. During the test, the engine ( run) under different fuel pressures.
9. Drivers (follow) manufacturer instructions to keep their vehicles safe.
10. By the end of the year, the engineers will (complete) all performance tests.
11. The computer (adjust) the fuel delivery when the temperature changes.
12. This technology ( reduce) emissions and improve engine life.

6. Translate the following into English.
1. Паливна система доставляє паливо до двигуна.
2. Карбюраторна система змішує паливо та повітря.
3. Впорскування палива покращує ефективність.
4. Пряме впорскування зменшує витрату палива.
5. Паливний бак зберігає паливо.
6. Паливний насос доставляє паливо під тиском.
7. Паливні фільтри видаляють домішки.
8. Забруднене паливо може пошкодити двигун.
9. Електронні системи оптимізують подачу палива.
10. Дотримання порад виробника подовжує термін служби.
11. Форсунки точно впорскують паливо.
12. Технічне обслуговування підвищує безпеку і ефективність.

7. Writing task.
Write 10 sentences: “How proper fuel system maintenance improves engine performance and efficiency.”

8. Complete the sentences (First/Second Conditional + Modals)
1. If fuel filters are clogged, …
2. If fuel pumps fail, …
3. If contaminated fuel is used, …
4. If direct injection is installed, …
5. Drivers (should) follow fuel maintenance instructions.
6. Fuel lines (must) be checked for leaks.
7. If fuel pressure is too low, …
8. If injectors are worn, …
9. Electronic fuel management (can) optimize efficiency.
10. Engineers (should) monitor fuel system performance.
11. If maintenance is neglected, …
12. If drivers check fuel regularly, …

LESSON 10

1.Warm-up. Match the synonyms.
	1. deliver
	a. guarantee

	2. maintain
	b. provide

	3. ensure
	c. clean

	4. efficient
	d. regulate

	5. detect
	e. find

	6. adjust
	f. avoid

	7. prevent
	g. effective

	8. replace
	h. change

	9. monitor
	i. control

	10. remove
	j. inspect



Electrical Systems in Vehicles
Electrical systems in vehicles play a crucial role in controlling lighting, ignition, charging, climate control, safety mechanisms, communication features, and entertainment systems. Without a stable electrical network, modern vehicles would be unable to operate efficiently or safely. Engineers design electrical circuits with precision, prioritizing durability, system integration, electromagnetic compatibility, and resistance to vibrations, moisture, and temperature fluctuations.
The core electrical components in most vehicles include batteries, alternators, starters, wiring harnesses, relays, switches, sensors, converters, and electronic control modules. The battery supplies electrical energy when the engine is off and stabilizes voltage spikes in on-board electronics. In combustion-engine vehicles, the alternator generates electricity while the engine runs, simultaneously charging the battery and powering electrical components. The starter motor converts electrical power into mechanical motion, allowing the engine to crank and begin combustion. Wiring harnesses act as the circulatory system of the vehicle, delivering power and data between components through insulated cables, terminals, and connectors.
Sensors are essential in modern vehicles as they measure speed, pressure, temperature, oxygen levels, tire inflation, and environmental conditions. They transmit this data to onboard computers to maintain optimal performance. Relays and fuses protect circuits from overloads and short circuits, preventing electrical damage or fire hazards. Over time, heat, corrosion, mechanical stress, and moisture may degrade electrical connections, increasing resistance and reducing system efficiency.
Maintenance of electrical systems is essential to prevent failures. Technicians perform voltage regulation tests, continuity checks, load testing, insulation diagnostics, and thermal imaging scans to detect hidden electrical defects. Drivers are advised to inspect battery terminals for corrosion, replace damaged cables, check alternator output, replace aging fuses, and ensure grounding points are secure. Failure to maintain electrical components can lead to dim or flickering lighting, malfunctioning infotainment panels, sensor errors, reduced battery capacity, starting failures, power interruptions, or total system shutdown.
Electronic Control Units (ECUs) form the digital “brain” of a vehicle. Modern cars may contain 30 to 150 separate ECUs, all communicating through CAN bus (Controller Area Network) or wireless protocols. ECUs regulate fuel injection, braking pressure, airbag deployment, steering assistance, transmission timing, and adaptive cruise control. Many vehicles now support Over-the-Air (OTA) software updates, allowing manufacturers to fix bugs, improve performance, or enhance security remotely. Engineers continuously monitor firmware compatibility, cybersecurity vulnerabilities, and system synchronization to avoid software conflicts.
In hybrid and electric vehicles, electrical systems are significantly more complex. These vehicles rely on high-voltage battery packs, battery management systems (BMS), inverters, DC-DC converters, regenerative braking circuitry, and fast-charging infrastructure. Engineers have been developing energy-recovery systems, thermal battery management, solid-state cells, and bidirectional charging to extend battery lifespan and increase driving range. Drivers must follow recommended charging cycles, avoid extreme temperatures, apply proper storage conditions, and use certified charging stations to protect battery health.
As automotive technology advances, electrical expertise has become one of the most critical areas in vehicle design and repair. Today, mechanics are required to understand mechatronics, software diagnostics, oscilloscopes, high-voltage safety protocols, and digital calibration tools. Although electrical systems have grown more sophisticated, their proper maintenance ensures improved energy efficiency, safety, automation, and driving comfort in modern vehicles.
Vocabulary
· electrical system – електросистема
· battery – акумулятор
· alternator – генератор
· starter motor – стартер (двигун старту)
· wiring harness – джгут проводів, електропроводка
· sensor – датчик
· fuse – запобіжник
· relay – реле
· ECU (Electronic Control Unit) – електронний блок управління
· hybrid powertrain – гібридна силова установка
· electric powertrain – електрична силова установка
· charging cycle – цикл заряджання
· BMS (Battery Management System) – система управління батареєю
· regenerative braking – рекуперативне гальмування
· over-the-air (OTA) update – бездротове оновлення ПЗ
· continuity test – перевірка безперервності кола
· load testing – тестування під навантаженням
· voltage regulation – регулювання напруги
· thermal imaging scan – тепловізійне сканування
· grounding point – точка заземлення

1. Answer the questions
1. What are the main functions of electrical systems in vehicles?
2. Name the main components of electrical systems.
3. How does the battery function when the engine is off?
4. What is the role of the alternator?
5. How do wiring harnesses work?
6. Why is maintenance important for electrical systems?
7. What problems occur if maintenance is ignored?
8. How do ECUs improve vehicle performance?
9. What role do sensors play in modern vehicles?
10. How have hybrid and electric powertrains affected electrical system complexity?
11. How should drivers follow maintenance routines?
12. Why is monitoring electrical systems important for efficiency and safety?

2. Read the sentences and mark them true or false. Correct the false ones.
1. Electrical systems control lighting, ignition, and communication.
2. The battery charges the alternator.
3. Starters crank the engine during ignition.
4. Wiring harnesses connect electrical components.
5. Sensors provide data to ECUs.
6. Fuses prevent electrical overloads.
7. Electrical systems do not require maintenance.
8. Ignoring maintenance can cause sensor malfunctions.
9. Hybrid vehicles rely heavily on electrical systems.
10. Drivers have been advised to follow charging routines.
11. Corrosion can reduce efficiency.
12. Electrical systems improve safety and performance.

3. Fill in the gaps. Words: battery, alternator, starter, wiring harness, sensor, fuse, ECU, hybrid powertrain, electric powertrain, charging, corrosion, maintenance.
1. The … stores energy for starting and powering devices.
2. … charges the battery when the engine runs.
3. … cranks the engine.
4. … connects all electrical components.
5. … monitors performance and environmental conditions.
6. … protects the circuit from overload.
7. … manages engine and transmission performance.
8. … relies heavily on electrical components.
9. … also depends on advanced electrical systems.
10. Proper … ensures efficiency and safety.
11. … can damage connections over time.
12. Drivers should follow correct … routines.

4. Find the definitions of the following terms: alternator, wiring harness, sensor, fuse, ECU, hybrid powertrain, regenerative braking, continuity test, relay, grounding point.

5. Grammar. Open the brackets. Use used to do / didn’t use to do, Past Simple, or Past Continuous.
1. Early cars __________ (not have) complex wiring harnesses.
2. Engineers __________ (use) mechanical systems more than electronic control units in the past.
3. When the alternator __________ (fail), the battery __________ (lose) charge quickly.
4. Drivers __________ (check) battery voltage manually before onboard sensors became common.
5. The mechanic __________ (run) a continuity test when he __________ (notice) corrosion on the wiring harness.
6. Vehicles __________ (not rely) on OTA updates ten years ago.
7. While the technician __________ (inspect) the grounding point, his colleague __________ (test) the fuses.
8. Cars __________ (use) simple relays, but now they integrate smart electronic modules.
9. The starter motor __________ (make) strange sounds while the engineer __________ (analyze) the ECU data.
10. Electric vehicles __________ (not exist) widely, so drivers __________ (not worry) about charging cycles.
11. When regenerative braking systems __________ (appear), many mechanics __________ (need) additional training.
12. The sensor __________ (send) incorrect signals while the team __________ (perform) voltage regulation tests.

6. Translate the following into English.
1. Електросистеми керують освітленням, запалюванням і комунікаціями.
2. Акумулятор зберігає електроенергію.
3. Генератор заряджає акумулятор.
4. Стартер запускає двигун.
5. Електропроводка з’єднує всі компоненти.
6. Запобіжники захищають від перевантаження.
7. Датчики надсилають дані до ECU.
8. Гібридні автомобілі сильно залежать від електросистем.
9. Технічне обслуговування підвищує ефективність і безпеку.
10. Корозія може пошкодити з’єднання.
11. Водії дотримуються правил заряджання батарей.
12. Моніторинг електросистем покращує продуктивність і надійність.

7. Writing task.
Write 10 sentences: “How proper maintenance and monitoring of electrical systems improve vehicle performance and safety.”

8. Open the brackets. Use the 2nd or 3rd conditional.
1. If the alternator ________ (not/generate) enough power, the battery would drain quickly.
2. If mechanics ________ (use) advanced diagnostic tools, they would detect electrical failures earlier.
3. If the sensor ________ (send) correct data yesterday, the ECU would not have caused a system error.
4. The wiring harness would last longer if it ________ (be/protected) from moisture and corrosion.
5. If the technician ________ (check) the grounding point earlier, the circuit failure would have been prevented.
6. The vehicle would not overheat if the cooling sensors ________ (work) properly.
7. If drivers ________ (follow) proper charging cycles, the hybrid battery would have lasted longer.
8. The fuse would blow less often if the circuit ________ (not/be) overloaded regularly.
9. If the engineers ________ (optimize) voltage regulation, the system would run more efficiently today.
10. The starter motor would not have failed if the driver ________ (not/ignore) the warning signs.
11. If modern cars ________ (not/have) ECUs, many functions would require manual control.
12. If the relay ________ (be/replaced) in time, the short circuit would not have damaged the wiring harness.

LESSON 11
1.Warm-up. Match the synonyms.
	1. automation
	a. self-driving cars

	2. predictive maintenance
	b. machine-controlled operations

	3. autonomous vehicles
	c. eco-friendly energy use

	4. emission regulations
	d. materials that can be reused

	5. energy-efficient
	e. rules that limit pollution

	6. interconnected
	f. digital copy

	7. virtual replica
	g. linked or networked

	8. lightweight
	h. maintenance based on forecasting

	9. cybersecurity
	i. protection against digital threats

	10.  recyclable materials
	j. not heavy



Future Trends in Machine Building and Automotive Engineering
The fields of machine building and automotive engineering are experiencing rapid transformation due to technological innovation, global environmental priorities, and new consumer demands. The future of these industries is being shaped by automation, sustainability, digitalization, and advanced manufacturing techniques.
One of the most significant trends is the integration of artificial intelligence (AI) and machine learning. In machine building, AI-powered systems are used for predictive maintenance, quality control, and process optimization. Sensors embedded in equipment collect vast amounts of data, which AI algorithms analyze to detect failures before they occur. This reduces downtime, improves productivity, and extends the lifespan of machinery. Similarly, in the automotive industry, AI plays a critical role in developing autonomous vehicles, driver-assistance systems, route planning, and real-time traffic analysis. Self-driving cars are expected to become mainstream as technologies such as LiDAR, radar, and computer vision continue to evolve.
Another key trend is electrification. Governments across the globe are implementing strict emission regulations, pushing manufacturers to develop electric vehicles (EVs) and hybrid power systems. Traditional internal combustion engines are gradually being replaced with energy-efficient electric motors, supported by high-capacity lithium-ion and solid-state batteries. These innovations promise faster charging, longer driving range, reduced energy loss, and improved safety. In machine building, electrification also supports energy-efficient smart factories where renewable energy sources power robotic systems and automated production lines.
Industry 4.0 is transforming manufacturing with interconnected digital ecosystems. The Industrial Internet of Things (IIoT) enables machines, robots, and control systems to communicate in real time. Cloud computing, big data analytics, and digital twins are now essential for designing, testing, and optimizing mechanical systems. A digital twin is a virtual replica of a physical machine used for simulation, system monitoring, and performance improvement. This reduces development costs and accelerates production cycles.
Additive manufacturing, commonly known as 3D printing, is revolutionizing both machine building and vehicle production. It allows engineers to create lightweight, durable, and highly customized components with minimal material waste. Complex geometries that were once impossible to manufacture can now be produced quickly and at lower costs. This technology is widely used to manufacture spare parts, engine components, and even entire structural elements of machines and vehicles.
Sustainability is also a major driving force. Companies are adopting circular economy principles, using recyclable materials, minimizing carbon footprints, and redesigning products for long-term environmental benefit. Lightweight materials like carbon fiber, aluminum alloys, and composite polymers are replacing heavier metals to improve vehicle efficiency and machinery performance.
Cybersecurity has become essential as production systems, vehicles, and industrial equipment become highly connected. Protecting data, infrastructure, and automated processes from cyber threats is now a top priority for manufacturers worldwide.
In conclusion, the future of machine building and automotive engineering relies on intelligent automation, clean energy, green manufacturing, and digital transformation. These industries are evolving to become smarter, safer, and more sustainable, paving the way for the next generation of engineering solutions.

Vocabulary
· Automation – автоматизація
· Sustainability – сталість, екологічність
· Predictive maintenance – прогнозоване технічне обслуговування
· Artificial intelligence (AI) – штучний інтелект
· Machine learning – машинне навчання
· Quality control – контроль якості
· Downtime – простій обладнання
· Driver-assistance system – система допомоги водієві
· Electrification – електрифікація
· Emission regulations – норми викидів
· Lithium-ion battery – літій-іонна батарея
· Solid-state battery – твердотільна батарея
· Industrial Internet of Things (IIoT) – промисловий інтернет речей
· Digital twin – цифровий двійник
· Additive manufacturing – адитивне виробництво (3D-друк)
· Lightweight materials – легковагові матеріали
· Carbon footprint – вуглецевий слід
· Circular economy – циркулярна економіка
· Composite polymers – композитні полімери
· Cybersecurity – кібербезпека

1. Answer the questions.
1. What key factors influence the future of machine building and automotive engineering?
2. How is AI used in machine building?
3. What are the benefits of predictive maintenance?
4. What technologies make autonomous driving possible?
5. Why is electrification becoming a global trend?
6. What types of batteries are replacing traditional power sources?
7. What is the role of Industry 4.0 in modern manufacturing?
8. How does the Industrial Internet of Things improve production?
9. What is a digital twin and why is it useful?
10. How does additive manufacturing change traditional production?
11. Why are lightweight materials widely used today?
12. What risks appear due to increased connectivity in industrial systems?

2. Read the sentences and mark them true or false. Correct the false ones.
1. AI systems can predict equipment failures before they happen.
2. Downtime increases when predictive maintenance is used.
3. Autonomous vehicles rely only on human observation.
4. Electrification helps reduce emissions.
5. Solid-state batteries are considered less safe than lithium-ion batteries.
6. The Industrial Internet of Things connects machines and allows real-time data exchange.
7. A digital twin is a physical copy of a machine stored in a warehouse.
8. 3D printing increases material waste.
9. Composite polymers are heavier than steel.
10. Circular economy supports recycling and sustainable production.
11. Cybersecurity becomes more critical with smart connected systems.
12. Machine building is not influenced by environmental regulations.

3. Fill in the gaps. Words: additive, emission, downtime, predictive, lightweight, footprint, digital twin, cybersecurity, lidar, industry 4.0, the Industrial Internet of Things, solid-state.
1. AI helps reduce _____ by predicting breakdowns.
2. Autonomous vehicles use _____, radar, and cameras.
3. Many countries introduce strict _____ regulations.
4. Modern factories operate using the principles of _____.
5. _____ manufacturing reduces material waste.
6. A virtual model of a real machine is called a _____.
7. Electric cars use lithium-ion or _____ batteries.
8. The _____ is a network connecting smart industrial devices.
9. Companies aim to reduce their carbon _____.
10. Aluminum and carbon fiber are examples of _____ materials.
11. Protection from hacking is known as _____.
12. _____ maintenance predicts failures before they happen.

4. Find the definitions of the following terms: Cybersecurity, digital twin, downtime, carbon footprint, electrification, predictive maintenance, autonomous vehicle, additive manufacturing, circular economy.

5. Grammar. Choose the correct variant.
1. If manufacturers _____ (don’t adopt / hadn’t adopted) emission standards, pollution would rise dramatically.
2. By 2030, most plants _____ (will use / will have used) IIoT systems.
3. This component _____ (is testing / is being tested) using a digital twin.
4. Engineers wish batteries _____ (lasted / had lasted) longer.
5. If the robot _____ (overheats / will overheat), the system shuts down automatically.
6. EV technology _____ (has developed / was being developed) rapidly in recent years.
7. The company _____ (had implemented / will have implemented) smart sensors before the audit began.
8. Cyberattacks _____ (must prevent / must be prevented) at all levels.
9. If factories _____ (used / had used) more renewable energy, costs would drop.
10. The data _____ (analyzed / is analyzed) by AI every minute.
11. I’d rather engineers _____ (focus / focused) more on sustainability.
12. Predictive maintenance help machines _____ (operate / to operate) longer without failure.

6. Translate the following into English.
1. Штучний інтелект аналізує дані, щоб передбачати поломки.
2. Автономні автомобілі використовують камери та радари.
3. Електрифікація зменшується шкідливі викиди.
4. Цифровий двійник — це віртуальна модель машини.
5. 3D-друк зменшує відходи матеріалів.
6. Легкі матеріали підвищують ефективність транспорту.
7. Інтернет речей з’єднує пристрої в режимі реального часу.
8. Літій-іонні батареї замінюють старі типи батарей.
9. Кібербезпека захищає системи від атак.
10. Прогнозоване обслуговування запобігає збоям.
11. Циркулярна економіка сприяє повторному використанню ресурсів.
12. Розумні фабрики працюють завдяки автоматизації.

7. Writing Task. 
Write 10 sentences: “Electric vehicles: challenges and advantages for society.”

8. Grammar. Write the correct form of the verb:
1. By the time engineers finish the tests, the prototype _____ (upgrade).
2. This engine ___ (design) to reduce the carbon footprint.
3. If they ___ (not improve) the battery, the car would not meet market demand.
4. The technician said the system ___ (connect) to IIoT sensors the day before.
5. A digital twin helps predict what ___ (happen) in real conditions.
6. The mechanic wishes the machine ___ (not break down) so often.
7. By next year, renewable energy ___ (power) 50% of smart factories.
8. The company ___ (use) 3D printing since 2022.
9. The devices must ___ (protect) from cyber threats.
10. They ___ (test) autonomous driving software when the system crashed.
11. If composite polymers ___ (be) cheaper, more companies would use them.
12. The engineers avoided ___ (overload) the system during trials.

LESSON 12

1.Warm-up. Match the synonyms.
	1. fabrication
	a. accuracy

	2. join
	b. shape change

	3. molten
	c. manufacturing

	4. pressure
	d. appear

	5. precision
	e. limits

	6. distortion
	f. connect

	7. constraints
	g. melted

	8. mechanised
	h. automated

	9. emerge
	i. strength and stability of a structure

	10. structural integrity
	j. force



Welding Processes in Engineering
Welding is a critical process in engineering, enabling the fabrication of complex structures by joining two or more parts into a single unit. In essence, welding produces a local coalescence of materials by applying heat, pressure or both, and often adding a filler material into the molten pool that solidifies to form a strong joint.
There are broadly two categories of welding processes. Fusion welding involves melting the base materials and possibly a filler metal to create a weld. Solid‑state welding, in contrast, joins parts without melting them; instead it uses high pressure, heat below the melting point or relative motion to produce the joint.
Among fusion methods the most common include arc welding—where an electric arc provides the heat—gas welding, laser beam welding and electron beam welding. Resistance welding is another form, where heat is generated by electrical resistance and pressure is applied to join the parts.
In engineering applications the selection of a welding process depends on several factors: the material to be welded (for example carbon steel, aluminium or exotic alloys), the thickness of the parts, the desired joint quality, accessibility of the welding position (flat, vertical, overhead), required productivity and cost constraints. For instance, a process that yields high speed and minimal cleanup might be chosen for an automotive production line, whereas aerospace welding may demand extreme precision and minimal heat‑affected zone, so laser or electron beam methods become favourable.
Welding also offers advantages like enabling lighter structures compared to riveting or casting, and it allows complex assemblies without fasteners. On the other hand, limitations must be addressed: heat input leads to a heat‑affected zone (HAZ) where metallurgical changes can affect material properties; welding distortions and residual stresses may develop; joint quality depends on operator skill and procedure control.
Modern engineering is moving towards automation and robotics in welding. Mechanised welding heads, sensors and computer control allow consistent weld quality and higher throughput. Also, new methods continue to emerge, enabling welding of dissimilar materials, non‑metallic components (such as polymers or composites), and novel configurations.
In summary, welding processes are indispensable in modern engineering. Understanding the underlying principles, advantages and limitations of different methods helps engineers choose the appropriate technique for their application, ensure structural integrity and achieve cost‑effective manufacture. The future of welding in engineering will increasingly integrate advanced materials, digital monitoring and sustainable manufacture strategies.

Vocabulary:
· coalescence – з’єднання, злиття
· molten – розплавлений
· filler material – наповнювальний (допоміжний) матеріал
· fusion welding – зварювання методом плавлення
· solid‑state welding – твердотільне зварювання
· electric arc – електрична дуга
· resistance welding – контактне (опором) зварювання
· heat‑affected zone (HAZ) – зона термічного впливу
· productivity – продуктивність
· metallurgical – металургійний
· distortion – деформація
· residual stress – залишкова напруга
· automation – автоматизація
· throughput – пропускна здатність
· dispo­sition – розташування, положення (у контексті «в положенні зварювання»)
· dissimilar materials – різнорідні матеріали
· structural integrity – структурна цілісність
· cost‑effective – економічно ефективний
· mechanised – механізований
· monitoring – моніторинг, контроль

1. Answer the questions.
1. What is welding and why is it important in engineering?
2. How does welding join materials together?
3. What is the difference between fusion welding and solid‑state welding?
4. Name at least three types of fusion welding.
5. How is heat generated in resistance welding?
6. Which factors influence the selection of a welding process?
7. Why might laser or electron beam welding be preferred in aerospace applications?
8. What are the advantages of welding compared to riveting or casting?
9. What problems can occur due to heat input during welding?
10. How does automation improve welding processes?
11. What kinds of materials can modern welding techniques join?
12. Why is understanding different welding methods important for engineers?

2. Read the sentences and mark them true or false. Correct the false ones.
1. Welding can join two or more parts into a single unit.
2. Solid‑state welding melts the base materials to create the joint.
3. Electric arc provides heat in arc welding.
4. Resistance welding uses chemical reactions to join parts.
5. The thickness of the parts does not affect the choice of welding process.
6. Welding allows lighter structures compared to riveting. 
7. Heat-affected zones can alter material properties. 
8. Operator skill is not important in welding. 
9. Modern welding often uses robots and automation.
10. Only metals can be welded using modern methods.
11. Dissimilar materials can now be welded effectively.
12. Welding is rarely used in the automotive industry.

3. Fill in the gaps. Words: strength, fusion, application, metals, arc, heat-affected, current, melted, fasteners, stresses, efficiency, melting.
1. Welding produces a local _______ of materials.
2. In fusion welding, the base materials are _______.
3. Solid‑state welding joins parts without _______.
4. An electric _______ provides heat in arc welding.
5. Resistance welding uses electrical _______ to generate heat.
6. Welding process selection depends on material type, thickness, and _______.
7. Aerospace welding requires minimal _______ zone.
8. Welding can reduce the use of _______ in assemblies.
9. Heat input may cause residual _______.
10. Automation increases welding _______ and consistency.
11. Modern welding can join polymers and _______.
12. Engineers must understand welding methods to ensure _______ integrity.
4. Find the definitions of the following terms: coalescence, molten, filler material, electric arc, heat‑affected zone (HAZ), distortion, residual stress, automation, mechanised, structural integrity.

5. Grammar. Complete sentences using appropriate forms of vocabulary words: melt, heat-affected, efficiency, melt, base material, deformation, quality, alignment, temperature, integrity, operations, stresses.
1. Engineers often _______ molten metal to create a strong joint.
2. The welding robot ensures consistent _______ in production.
3. Excessive heat can lead to _______ in thin sheets.
4. Proper _______ is critical for aerospace welding.
5. Automated welding improves _______ and reduces human error.
6. Solid‑state welding does not _______ the base metals.
7. The filler material must be compatible with the _______.
8. Residual _______ can weaken the joint.
9. Laser welding allows precise control of the _______ zone.
10. Mechanised equipment can handle complex welding _______.
11. Understanding welding methods ensures structural _______.
12. Engineers must monitor the _______ of materials during welding.

6. Translate the following into English.
1. Зварювання дозволяє поєднувати металеві деталі в єдину конструкцію.
2. Твердотільне зварювання не розплавляє матеріали.
3. Електрична дуга створює тепло для дугового зварювання.
4. Контактне зварювання використовує опір електричному струму.
5. Вибір методу зварювання залежить від товщини деталей.
6. Аерокосмічне зварювання вимагає мінімальної зони термічного впливу.
7. Зварювання дозволяє зменшити вагу конструкцій порівняно з заклепками.
8. Залишкові напруги можуть впливати на міцність з’єднання.
9. Роботизоване зварювання підвищує продуктивність.
10. Сучасні методи дозволяють зварювати різнорідні матеріали.
11. Навчання зварюванню допомагає інженерам забезпечити надійність конструкцій.
12. Технології зварювання постійно розвиваються для нових матеріалів.

7.Writing Task. 
Write 10 sentences: “The role of welding processes in modern engineering: advantages, challenges, and future developments.”

8. Grammar. Rewrite sentences using appropriate forms of vocabulary words and grammar structures:
1. Engineers / coalescence / metals / effective / join
2. The heat / molten / metal / creates / strong / joint
3. Welding / often / automation / increase / productivity
4. Solid‑state welding / avoid / melt / base materials
5. Laser welding / precise / heat‑affected zone / control
6. Filler material / used / strengthen / weld
7. Residual stress / can / affect / structural integrity
8. Mechanised / equipment / perform / complex welding tasks
9. Distortion / may / occur / thin sheets / heat
10. Arc welding / use / electric arc / provide / heat
11. Engineers / monitor / welding / process / quality
12. Understanding / methods / essential / safe / engineering structures

MODULE 4
LESSON 13

1. Warm-up. Match the synonyms.
	1. damage
	a. keep

	2. maintain
	b. harm

	3. inspect
	c. breakdown

	4. activate
	d. enhance

	5. remove
	e. stop

	6. prevent
	f. check

	7. improve
	g. observe

	8. reduce
	h. switch on

	9. monitor
	i. decrease

	10. failure
	j. eliminate



Cooling Systems in Vehicles
Cooling systems are essential for the proper functioning of engines. When an engine operates, it generates a large amount of heat due to friction and fuel combustion. If this heat is not removed, the engine can overheat, which may lead to serious damage such as cracking, warping, or complete engine failure. To prevent this, mechanical engineers design cooling systems that maintain the engine at the correct operating temperature.
The most common type of cooling system in modern vehicles is liquid cooling. In this system, a coolant, usually a mixture of water and antifreeze, flows through passages in the engine block. The coolant absorbs heat and carries it to the radiator, where air cools it down. A pump circulates the coolant continuously, while a thermostat controls the flow to ensure the engine does not get too cold or too hot.
Another method is air cooling. Air-cooled engines have fins on the engine surface to increase the area for heat dissipation. A fan blows air over the fins to remove heat. Air cooling is simpler and lighter but less efficient than liquid cooling, which is why it is mostly used in smaller engines, such as motorcycles or lawnmowers.
Modern vehicles also use electronic cooling systems. Temperature sensors monitor the engine temperature, and onboard computers automatically adjust the coolant flow or activate fans. Some vehicles even recycle waste heat for cabin heating or to warm the engine faster in winter, which improves fuel efficiency.
In recent years, eco-friendly coolants have become more common. Traditional antifreeze contained harmful chemicals that could pollute the environment if leaked. Newer coolants are less toxic and more biodegradable. Engineers also design cooling systems to use less energy, reducing emissions and protecting the environment.
Maintenance of cooling systems is extremely important. Engineers and mechanics must check coolant levels, inspect every hose for leaks, and clean radiators. Using the correct type of coolant is essential to prevent corrosion and freezing. Regular maintenance prevents overheating, increases engine lifespan, and improves overall efficiency.
In conclusion, cooling systems are vital for engine performance and reliability. Mechanical engineers must understand the principles of liquid and air cooling, monitor temperatures, and maintain systems properly. By doing so, they ensure that vehicles run efficiently, safely, and in an environmentally responsible way.

Vocabulary
· cooling system – система охолодження
· fuel combustion – спалювання палива
· cracking – розтріскування
· overheat – перегріватися
· coolant – охолоджувальна рідина
· warping– деформація
· pump – насос
· lawnmower – газонокосарка
· fan – вентилятор
· fins – ребра охолодження
· to adjust – коригувати
· temperature sensor – датчик температури
· hose – шланг
· leak – витік
· corrosion – корозія
· efficiency – ефективність
· maintenance – технічне обслуговування
· to pollute– забруднити
· reliability– надійність
· reservoir – резервуар / бачок

1. Answer the questions.
1.	Why do engines need cooling systems?
2.	How does liquid cooling work?
3.	What is the role of the radiator?
4.	How does a pump help in cooling?
5.	What does a thermostat do?
6.	How does air cooling remove heat?
7.	What is the difference between air and liquid cooling?
8.	How do electronic systems control engine temperature?
9.	Why is maintenance important for cooling systems?
10.	What problems can happen if hoses leak?
11.	How does cooling affect fuel efficiency?
12.	Why must engineers monitor engine temperatures?

2. Read the sentences and mark them true or false. Correct the false ones.
1.	Engines do not generate heat.
2.	Coolants carry heat to the radiator.
3.	Pumps circulate coolant continuously.
4.	Thermostats prevent engines from overheating.
5.	Air cooling uses fins to increase heat dissipation.
6.	Fans are not necessary in cooling systems.
7.	Electronic cooling systems adjust automatically.
8.	Using the correct coolant prevents corrosion.
9.	Hoses do not need inspection.
10.	Overheating can damage engines.
11.	Air cooling is more efficient than liquid cooling.
12.	Regular maintenance increases engine lifespan.

3. Fill in the gaps. Words: cooling system, engine, heat, overheat, coolant, radiator, pump, thermostat, fan, fins, hose, efficiency.
1.	Every … generates … when it works.
2.	If the engine …, it can be damaged.
3.	The … carries heat to the radiator.
4.	The … cools the liquid.
5.	A … circulates the coolant.
6.	A … controls flow and temperature.
7.	Air cooling uses … to remove heat.
8.	A … blows air over fins.
9.	Engineers check every … for leaks.
10.	Regular maintenance improves …
11.	Electronic … adjust automatically.
12.	Engines need a reliable … to run safely.

4. Find the definitions of the following terms: cooling system, engine, heat, overheat, coolant, radiator, pump, thermostat, fan, fins, hose, corrosion.

5. Grammar. Put the verbs into correct forms (Present Perfect vs Past Simple + Modals)
1.	Engineers (monitor) the engine temperature every day.
2.	The pump (circulate) coolant now.
3.	Thermostats (control) the flow of liquid.
4.	Fans (work) while the engine is running.
5.	Electronic systems (adjust) automatically.
6.	Mechanics (check) hoses for leaks this week.
7.	Drivers (should) check coolant levels regularly.
8.	Engineers (must) maintain radiators carefully.
9.	Coolant (is / is being) replaced in the workshop.
10.	Hoses (should not / must not) leak.
11.	Fans (can) prevent overheating.
12.	Regular maintenance (improves / is improving) efficiency.

6. Translate the following into English.
1.	Двигуни генерують тепло під час роботи.
2.	Система охолодження видаляє тепло з двигуна.
3.	Рідина переносить тепло до радіатора.
4.	Насос перекачує охолоджувальну рідину.
5.	Термостат контролює потік рідини.
6.	Ручна перевірка шлангів є важливою.
7.	Вентилятори охолоджують ребра двигуна.
8.	Електронні системи регулюють температуру автоматично.
9.	Правильний тип рідини запобігає корозії.
10.	Перегрів може пошкодити двигун.
11.	Регулярне обслуговування підвищує ефективність.
12.	Інженери повинні контролювати температуру.

7. Writing task.
Write 10-12 sentences: “How cooling systems improve engine performance and fuel efficiency.”

8. Complete the Sentences (Passive + Modals)
1.	The coolant … (check) regularly by mechanics.
2.	Radiators … (clean) to prevent overheating.
3.	The engine … (inspect) every year.
4.	Hoses … (replace) if they are damaged.
5.	Temperature sensors … (install) carefully.
6.	Fans … (activate) automatically when needed.
7.	Liquid cooling systems … (maintain) to improve efficiency.
8.	Antifreeze … (use) to protect the engine.
9.	The electronic system … (monitor) constantly.
10.	Overheating … (avoid) by regular maintenance.
11.	Fans … (check) before long trips.
12.	Any leaks … (report) immediately.

LESSON 14

1. Warm-up. Match the synonyms.
	1. brake system
	a. escape/ seepage

	2. tire
	b. stopping mechanism

	3. disc brake
	c. wheel cover

	4. leak
	d. rotor brake

	5. drum brake
	e. resistance

	6. worn-out
	f. cylinder brake

	7. brake pad
	g. used/ old

	8. friction 
	h. friction pad

	9. brake shoe
	i. upkeep

	10.  maintain
	j. drum pad



Brake Systems and Vehicle Safety
Brake systems are essential for vehicle safety. They allow drivers to control speed and stop the car when necessary. Mechanical engineers design brake systems to ensure reliability, durability, and quick response. There are several types of brakes, each with advantages and disadvantages.
Disc brakes are widely used in modern vehicles. They consist of a metal disc attached to the wheel and a caliper with brake pads. When the driver presses the brake pedal, the pads squeeze the disc, creating friction that slows the wheel. Disc brakes are effective, provide good control, and resist overheating.
Drum brakes have a drum attached to the wheel and brake shoes inside the drum. When the brake pedal is pressed, the shoes push outward against the drum. Drum brakes are less expensive and quieter but can overheat more easily.
Modern vehicles often have anti-lock braking systems (ABS). ABS prevents wheels from locking during hard braking, maintaining steering control. Sensors detect wheel speed, and a computer system modulates brake pressure. ABS improves safety, especially on slippery roads.
Maintenance is critical for brake systems. Engineers and mechanics check brake fluid levels, inspect pads and shoes, and look for leaks in brake lines. Worn-out parts must be replaced promptly. Failing brakes are dangerous and can lead to accidents. Drivers should also be aware of brake signs, such as unusual vibration, noise, or longer stopping distances.
Safety also depends on tires and road conditions. Even the best brake system will not work well if tires are worn or the road is wet and slippery. Engineers must design braking systems considering different driving conditions.
Recently, eco-friendly brake fluids have been introduced. They are less toxic, biodegradable, and safer for the environment. Some vehicles even use regenerative braking, which recovers energy during braking to improve fuel efficiency. Engineers consider both safety and environmental impact when designing modern brake systems.
In conclusion, brake systems are vital for vehicle safety. Understanding the types of brakes, monitoring wear, performing maintenance, and using environmentally safe fluids are crucial for reliable and sustainable performance. Both engineers and drivers share responsibility for keeping vehicles safe on the road.

Vocabulary
· brake system – гальмівна система
· disc brake – дисковий гальмо
· drum brake – барабанний гальмо
· brake pad – гальмівна колодка
· brake shoe – гальмівна колодка (барабанна)
· friction – тертя
· ABS (anti-lock braking system) – антиблокувальна система
· brake fluid – гальмівна рідина
· leak – витік
· worn-out – зношений
· tire – шина
· slippery – слизький
· maintenance – технічне обслуговування
· vehicle – транспортний засіб
· steering control – рульове управління
· stopping distance – гальмівний шлях
· eco-friendly brake fluid – екологічна гальмівна рідина
· sensor – датчик
· computer system – комп’ютерна система

1. Answer the questions
1.	Why are brake systems essential?
2.	How do disc brakes work?
3.	How do drum brakes differ from disc brakes?
4.	What is ABS and how does it help?
5.	Why is maintenance important for brake systems?
6.	What should drivers check regularly?
7.	How do worn-out parts affect safety?
8.	Why do tires matter for braking efficiency?
9.	What can happen on slippery roads?
10.	How does friction slow the wheel?
11.	How do engineers design brakes for different conditions?
12.	Who is responsible for vehicle safety?

2. Read the sentences and mark them true or false. Correct the false ones.
1.	Brake systems are not important for safety.
2.	Disc brakes resist overheating better than drum brakes.
3.	Drum brakes are cheaper than disc brakes.
4.	ABS prevents wheels from locking.
5.	Brake fluid levels do not need checking.
6.	Worn-out brake pads can be dangerous.
7.	Tires do not affect braking.
8.	Friction is essential for stopping.
9.	ABS improves control on slippery roads.
10.	Engineers ignore different driving conditions.
11.	Maintenance increases stopping reliability.
12.	Vibration may indicate brake problems.

3. Fill in the gaps. Words: disc brake, drum brake, friction, ABS, brake fluid, leak, worn-out, tire, slippery, maintenance, vibration, stopping distance.
1.	… slows the wheel by pressing pads on a disc.
2.	… uses brake shoes inside a drum.
3.	… is the force that stops moving parts.
4.	… prevents wheel locking on slippery roads.
5.	Engineers check … levels regularly.
6.	A … in the system is dangerous.
7.	… pads must be replaced promptly.
8.	… condition affects braking efficiency.
9.	Wet roads are often …
10.	Regular … is crucial for safety.
11.	… may indicate a brake problem.
12.	Braking depends on …

4. Find the definitions of the following terms: brake system, disc brake, drum brake, brake pad, friction, ABS, brake fluid, leak, worn-out, tire, brake shoe, stopping distance.

5. Grammar. Put the verbs into correct forms (First and Second Conditional + Modals for Advice )
1.	If the driver presses the brake, …
2.	If the pads are worn-out, …
3.	If ABS fails, …
4.	If the road is slippery, …
5.	Drivers (should) check brake fluid regularly.
6.	Mechanics (must) replace worn-out parts.
7.	If the tire pressure is low, …
8.	If brakes overheat, …
9.	Drivers (should not) ignore vibration.
10.	If stopping distance is long, …
11.	If engineers design poorly, …
12.	You (must) maintain brakes to stay safe.

6. Translate the following into English.
1.	Гальмівна система дозволяє зупиняти автомобіль.
2.	Дискові гальма працюють за допомогою колодок.
3.	Барабанні гальма дешевші, але перегріваються легше.
4.	ABS запобігає блокуванню коліс.
5.	Рівень гальмівної рідини потрібно перевіряти регулярно.
6.	Зношені колодки небезпечні.
7.	Слизькі дороги знижують ефективність гальм.
8.	Вібрація може сигналізувати про проблему.
9.	Тертя гальмує колесо.
10.	Обслуговування гальм підвищує безпеку.
11.	Інженери враховують різні умови доріг.
12.	Водії та інженери несуть відповідальність за безпеку.

7. Writing task.
Write 10-12 sentences : “How brake systems improve vehicle safety and prevent accidents.”

8. Fill in the gaps using the correct Passive Voice form of the verbs in brackets.
1.	Brake fluid … (check) regularly by mechanics.
2.	The brake pads … (replace) this week.
3.	Sensors … (install) in modern vehicles.
4.	ABS … (activate) automatically during hard braking.
5.	The stopping distance … (measure) after each test.
6.	Worn-out parts … (replace) last month.
7.	Tires … (inspect) before every long trip.
8.	The braking system … (design) carefully by engineers.
9.	Pedals … (adjust) at the workshop now.
10.	Any leaks … (report) immediately to the supervisor.
11.	The drum brakes … (maintain) regularly. 
12.	Heat … (generate) when brakes are applied.

LESSON 15

1.Warm-up. Match the synonyms.
	1. essential
	k. car

	2. improve
	l. contemporary

	3. stability
	m. raise

	4. affect
	n. necessary

	5. replace
	o. keep

	6. increase
	p. influence

	7. accident
	q. balance

	8. modern 
	r. safety problem

	9. vehicle
	s. substitute

	10.  maintain
	t. enhance



Suspension Systems in Vehicles
Suspension systems are an essential part of vehicle design. They connect the wheels to the vehicle body and absorb shocks from the road. Proper suspension improves comfort, handling, and safety. Mechanical engineers design suspension systems to balance ride quality with stability, ensuring that passengers experience a smooth and controlled ride even on uneven roads.
There are two main types of suspension: dependent and independent. In dependent suspension, both wheels on an axle are connected, so the movement of one wheel directly affects the other. This type is simpler, cheaper, and easier to maintain, but it offers less comfort and handling precision. Independent suspension allows each wheel to move separately, improving ride comfort, stability, and handling. Most modern vehicles, including cars, SUVs, and trucks, use independent suspension systems to provide better road contact and improved safety.
Suspension systems consist of several components: springs, shock absorbers, and anti-roll bars. Springs support the vehicle weight and absorb energy from bumps. Shock absorbers control the movement of springs, preventing excessive bouncing and keeping tires in contact with the road. Anti-roll bars reduce body roll during cornering, improving stability and driver control. Bushings are used to reduce vibration and noise, while ensuring that components move smoothly.
Maintenance is crucial for suspension systems. Springs, shocks, bushings, and anti-roll bars must be checked regularly. Worn or damaged components should be replaced to maintain ride quality and safety. Poorly maintained suspension can increase tire wear, reduce braking efficiency, and lead to accidents. Engineers must ensure that suspension systems are designed according to vehicle weight, speed, and intended use, as incorrect design can compromise performance and safety.
Modern vehicles often feature adaptive suspension, which adjusts damping automatically based on road conditions and driving style. Sensors monitor wheel movement, vehicle speed, and road surface, while a computer controls the system to provide optimal comfort and handling. Adaptive suspension can stiffen for sharp cornering or soften on rough terrain, ensuring passenger comfort and vehicle stability. Some advanced systems also integrate with other vehicle technologies, such as traction control and braking systems, enhancing overall safety.
New developments include air suspension systems, which use air springs instead of traditional coil springs. Air suspension allows adjustable ride height, improved comfort, and compensation for heavy loads. Active suspension, which uses actuators to control wheel movement actively, further improves handling and reduces body roll.
In conclusion, suspension systems are vital for vehicle performance, safety, and comfort. Properly designed and maintained suspension ensures stability, absorbs shocks, and enhances handling. Modern technologies, such as adaptive, air, and active suspension systems, improve ride quality and passenger safety. Regular maintenance and careful engineering allow vehicles to handle a wide range of road conditions effectively, protecting passengers and extending the life of vehicle components.

Vocabulary
· suspension system – підвіска
· shock absorber – амортизатор
· spring – пружина
· anti-roll bar – стабілізатор поперечної стійкості
· dependent suspension – залежна підвіска
· independent suspension – незалежна підвіска
· adaptive suspension – адаптивна підвіска
· air suspension – пневматична підвіска
· active suspension – активна підвіска
· bushing – втулка
· tire wear – зношування шин
· handling – керованість
· stability – стійкість
· damping – демпфірування
· sensor – датчик
· vehicle weight – вага транспортного засобу
· stiffen - затвердіти

1. Answer the questions
1. What is the main purpose of suspension systems?
2. How does dependent suspension work?
3. What is the advantage of independent suspension?
4. Name the main components of suspension.
5. How do shock absorbers function?
6. What is the role of anti-roll bars?
7. Why is suspension maintenance important?
8. What problems occur if suspension is poorly maintained?
9. How does adaptive suspension improve ride comfort?
10. What do sensors monitor in modern suspension systems?
11. How does vehicle weight affect suspension design?
12. Why is proper suspension essential for safety?

2. Read the sentences and mark them true or false. Correct the false ones.
1. Suspension connects wheels to the vehicle body.
2. Dependent suspension allows wheels to move independently.
3. Independent suspension improves comfort and handling.
4. Shock absorbers control spring movement.
5. Anti-roll bars reduce body roll during cornering.
6. Suspension does not affect tire wear.
7. Adaptive suspension adjusts damping automatically.
8. Sensors are not used in adaptive suspension.
9. Worn bushings should be replaced.
10. Poor suspension maintenance can cause accidents.
11. Springs support the vehicle weight.
12. Ride comfort is not influenced by suspension.

3. Fill in the gaps. Words: suspension system, shock absorber, spring, anti-roll bar, dependent suspension, independent suspension, adaptive suspension, bushing, tire wear, handling, stability, damping.
1. The … connects wheels to the vehicle body.
2. … support the vehicle weight and absorb energy.
3. … control the spring movement.
4. … reduce body roll.
5. … connects both wheels on an axle.
6. … allows wheels to move independently.
7. … adjusts automatically based on conditions.
8. Worn … affect ride quality.
9. Poor maintenance increases …
10. Suspension improves vehicle …
11. Proper suspension ensures …
12. Damping is controlled by …

4. Find the definitions of the following terms: spring, adjust, braking system, maintenance, reduce, adaptive suspension, bushing, tire wear, handling, stability, damping.

5. Grammar. Use used to / be used to / get used to. Open the brackets and put the verbs in the correct form.
1. Old cars (use) ___ simple dependent suspension systems.
2. Drivers quickly (get used) ___ (drive) with less comfort on rough roads.
3. Mechanics (be used) ___ (check) springs and shock absorbers during regular service.
4. Most modern vehicles (use) ___ independent suspension for better handling.
5. At first, engineers found it difficult, but then they (get used) ___ (design) suspension for higher speeds.
6. People (be used) ___ (pay) more attention to worn bushings, because they affect safety.
7. In the past, trucks (use) ___ heavy leaf springs instead of modern coil springs.
8. Drivers of sports cars (be used) ___ (feel) less comfort but better stability.
9. When adaptive suspension was introduced, many drivers needed time to (get used) ___ (trust) electronic control.
10. Passengers (use) ___ (experience) more bouncing before modern shock absorbers were developed.
11. Mechanics are already (be used) ___ (replace) suspension parts that wear out quickly.
12. Engineers (get used) ___ (apply) new materials, like light alloys, in suspension systems.

6. Translate the following into English.
1. Підвіска з’єднує колеса з кузовом.
2. Амортизатори контролюють рух пружин.
3. Стабілізатори зменшують крен під час повороту.
4. Незалежна підвіска забезпечує комфорт і керованість.
5. Адаптивна підвіска регулюється автоматично.
6. Втулки потрібно замінювати, якщо вони зношені.
7. Зношені шини зменшують ефективність гальмування.
8. Правильне демпфірування підвищує комфорт.
9. Інженери перевіряють компоненти під час обслуговування.
10. Підвіска впливає на стабільність і керованість.
11. Встановлюються датчики для адаптивної підвіски.
12. Недоглянута підвіска може викликати аварії.

7. Writing task. 
Write 12 sentences: “Why proper suspension is important for vehicle safety and comfort.”

8. Complete the sentences (First/Second Conditional + Modals)
1. If the shock absorbers are worn, …
2. If the springs fail, …
3. If the anti-roll bar is broken, …
4. If independent suspension is used, …
5. Drivers (should) check suspension regularly.
6. Bushings (must) be replaced if worn.
7. If tire wear increases, …
8. If damping is not correct, …
9. If adaptive suspension is installed, …
10. Engineers (should) monitor vehicle stability.
11. If the vehicle hits a bump, …
12. If suspension is maintained, …

LESSON 16

1.Warm-up. Match the synonyms.
	1. operate
	a. check

	2. ensure
	b. function

	3. maintain
	c. provide

	4. component
	d. smooth

	5. control
	e. efficient

	6. inspect
	f. part

	7. reliable
	g. guarantee

	8. effective 
	h. manage

	9. replace
	i. change

	10.  seamless
	j. trustworthy



Transmission Systems in Vehicles
Transmission systems play a vital role in transferring power from the engine to the wheels. They control the vehicle’s speed, torque, and direction. A well-designed transmission ensures smooth driving, fuel efficiency, and long-term durability. Engineers must carefully select and maintain each transmission component to guarantee optimal performance and reliability.
There are several types of transmission used in vehicles today. Manual transmission requires the driver to operate a clutch and shift gears manually. This type of system gives the driver more control over the vehicle but demands greater skill and coordination. Automatic transmission, on the other hand, shifts gears without the driver’s involvement. It provides convenience, especially in heavy traffic, and reduces driver fatigue. Another modern type is the Continuously Variable Transmission (CVT), which uses a belt and pulley system to provide an infinite number of gear ratios. CVT offers seamless acceleration and improved fuel economy, although some drivers find it less responsive compared to traditional systems.
A vehicle’s transmission system includes several key components such as the clutch, gearbox, driveshaft, and differential. The clutch connects and disconnects the engine from the gearbox, allowing gear changes without damaging the system. The gearbox changes gear ratios to control torque and speed. The driveshaft transfers power from the gearbox to the wheels, while the differential enables the wheels to rotate at different speeds when turning, improving stability and safety.
Regular maintenance is essential for keeping the transmission in good working condition. Mechanics inspect the gears, check fluid levels, and replace worn or damaged parts. Ignoring these procedures can lead to problems such as overheating, slipping gears, or even complete transmission failure. Drivers should follow the manufacturer’s recommendations on fluid replacement intervals, driving style, and load limits to extend the lifespan of their transmission.
Modern vehicles are also equipped with electronic transmission controls. These systems use sensors to monitor speed, temperature, and engine load. A computer processes this data and adjusts gear shifting automatically to improve performance, safety, and fuel efficiency. Diagnostic tools help engineers identify issues before they cause serious damage.
In conclusion, the transmission system is one of the most important parts of any vehicle. Understanding how it works, maintaining it properly, and recognizing early signs of malfunction are essential for both engineers and drivers. Proper care ensures that vehicles operate smoothly, efficiently, and safely on the road.

Vocabulary
· transmission system – трансмісійна система
· manual transmission – механічна коробка передач
· automatic transmission – автоматична коробка передач
· CVT (Continuously Variable Transmission) – безступінчаста трансмісія
· clutch – зчеплення
· gearbox – коробка передач
· driveshaft – привідний вал
· differential – диференціал
· torque – крутний момент
· gearbox – коробка передач
· gear ratio – передатне число
· wear and tear - зношування
· overheat – перегріватися
· malfunction – несправність
· seamless – безперервний, плавний
· diagnostic tool – діагностичний пристрій
· efficiency – ефективність
· maintenance – технічне обслуговування

1. Answer the questions
1. What is the main purpose of a transmission system?
2. How does manual transmission differ from automatic?
3. What is CVT and how does it work?
4. Name the main components of a transmission.
5. How does a clutch function?
6. What does a gearbox do?
7. Why is maintenance important?
8. What problems can occur if maintenance is ignored?
9. How do electronic controls improve performance?
10. What role do sensors play in modern transmissions?
11. How does gear ratio affect speed and torque?
12. Who is responsible for transmission safety?

2. Read the sentences and mark them true or false. Correct the false ones.
1. Transmission transfers power from the engine to wheels.
2. Manual transmission changes gears automatically.
3. CVT uses a belt and pulley system.
4. Clutch disconnects the engine from the gearbox.
5. Driveshafts transmit power to the wheels.
6. Differential allows wheels to rotate at different speeds.
7. Transmission maintenance is not important.
8. Slipping gears can occur if maintenance is ignored.
9. Automatic transmission requires no driver skill.
10. Electronic controls adjust gear shifts automatically.
11. Engineers use diagnostic tools for maintenance.
12. Proper transmission care increases reliability and efficiency.

3. Fill in the gaps. Words: transmission system, clutch, gearbox, driveshaft, differential, manual transmission, automatic transmission, CVT, torque, fluid, slipping, efficiency.
1. The … transfers power from engine to wheels.
2. … connects and disconnects the engine.
3. … changes gear ratios.
4. … transmits power to wheels.
5. … allows wheels to rotate differently in turns.
6. … requires driver to change gears manually.
7. … shifts gears automatically.
8. … provides seamless gear changes.
9. Torque affects the vehicle’s …
10. Transmission … must be checked regularly.
11. Ignored maintenance can cause …
12. Proper care improves …

4. Find the definitions of the following terms: clutch, gearbox, driveshaft, differential, seamless, maintenance, overheat, torque, manufacture, diagnostic tool, malfunction, efficiency.

5. Grammar. Use Reported Speech + Modals. Paraphrase direct speech into indirect speech. Put the verbs in the correct form. 
1. The mechanic said, “You must check the transmission fluid.” → The mechanic said that …
2. Engineers advised, “Drivers should maintain their gearbox regularly.” → Engineers advised that …
3. The instructor said, “CVT improves fuel efficiency.” → The instructor said that …
4. The manual recommends, “Slipping gears must be fixed immediately.” → The manual recommends that …
5. The engineer said, “Automatic transmission requires less skill.” → The engineer said that …
6. Drivers were told, “You should replace worn parts.” → Drivers were told that …
7. The workshop warned, “Overheating can damage the transmission.” → The workshop warned that …
8. The technician said, “Clutch operation must be smooth.” → The technician said that …
9. Mechanics advised, “Check torque levels regularly.” → Mechanics advised that …
10. The report said, “Electronic controls adjust gear shifts automatically.” → The report said that …
11. The instructor said, “Drivers must follow manufacturer advice.” → The instructor said that …
12. Engineers recommended, “Use the correct transmission fluid.” → Engineers recommended that …

6. Translate the following into English.
1. Трансмісія передає потужність двигуна на колеса.
2. Механічна коробка вимагає ручного перемикання передач.
3. Автоматична коробка перемикає передачі сама.
4. CVT забезпечує безступінчасті зміни передач.
5. Зчеплення з’єднує і роз’єднує двигун і коробку.
6. Привідний вал передає потужність на колеса.
7. Диференціал дозволяє колесам обертатися з різною швидкістю.
8. Пробуксовка передач виникає при поганому обслуговуванні.
9. Рівень рідини слід перевіряти регулярно.
10. Електронні системи автоматично регулюють перемикання передач.
11. Дотримання порад виробника продовжує термін служби трансмісії.
12. Інженери та водії відповідають за безпеку трансмісії.

7. Writing task.
Write 10 sentences: “How proper maintenance and use of transmission systems ensure vehicle reliability.”

8. Complete the sentences (First/Second Conditional + Modals)
1. If the transmission fluid is low, …
2. If the clutch is worn, …
3. If the gearbox fails, …
4. If CVT is installed, …
5. Drivers (should) follow manufacturer advice.
6. Worn parts (must) be replaced promptly.
7. If gears start slipping, …
8. If automatic transmission is used, …
9. If torque is too high, …
10. Engineers (should) monitor transmission performance.
11. If maintenance is neglected, …
12. If drivers check the transmission regularly, …
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	Іноземна мова за професійним спрямуванням. [Текст]: Методичні вказівки до практичних занять та самостійної роботи з англійської мови для здобувачів першого (бакалаврського) рівня вищої освіти за спеціальністю 133 «Галузеве машинобудування» галузі знань 13 Механічна інженерія денної та заочної форм навчання.
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