UNIT I. DESIGNING AIRCRAFT STRUCTURES 
Exercise 1. Memorize the active vocabulary to text 1.

	aircraft 
	повітряне судно (суда); борт; літальний апарат(и); літак(и)
	воздушное судно (суда); борт; летательный аппарат(ы); самолет(ы)

	airplane
	літак
	самолет

	fuselage 
	фюзеляж
	фюзеляж

	wing
	крило
	крыло

	empennage
	хвостове оперення 
	хвостовое оперение 

	undercarriage
	шасі, посадочний пристрій 
	шасси, посадочное устройство

	engine
	двигун
	двигатель 

	power plant
	силова установка
	силовая установка

	design
	1. проект; конструкція 
2. схема; креслення; план 3. проектувати; розробляти; конст-руювати
	1. проект; конструкция 
2. схема; чертеж; план 
3. проектировать; разрабатывать; конструировать

	designer
	конструктор; дизайнер
	конструктор; дизайнер

	designing
	проектування; розроб-ка; конструювання
	проектирование; разработка; конструирование

	construct
	1. конструювати; створювати 2. будувати; споруджувати
	1. конструировать; создавать 2. строить; сооружать

	construction
	1. конструювання         2. конструкція; будова  3. спорудження         4. будівництво
	1. конструирование 
2. конструкция; строение 3. сооружение 
4. строительство

	withstand loads
	витримувати навантаження
	выдерживать нагрузки

	weight
	вага
	вес

	encounter
	зіштовхуватися, зустрічатися 
	сталкиваться, встречаться

	thoroughly
	ретельно
	тщательно

	lifetime
	термін служби; ресурс
	срок службы, ресурс

	
	
	

	safety margin
	коефіцієнт безпеки, запас міцності
	коэффициент безопасности, запас прочности

	manufacture
	1. виробництво; виготовлення; обробка 
2. виробляти; виготовляти; обробляти
	1. производство; изготовление; обработка 2. производить; изготавливать; обрабатывать

	technique
	1. техніка; устатку-вання; технічні засоби 
2. метод; спосіб 
3. технологія 
	1. техника; оборудование; технические средства 
2. метод; способ             3. технология

	cost
	вартість, собівартість
	стоимость, себестоимость

	operating costs
	експлуатаційні витрати
	эксплуатационные расходы

	maintenance 
	технічне обслугову-вання (та ремонт); технічна експлуатація; утримання в справному стані 
	техническое обслуживание (и ремонт); техническая эксплуатация; содержание в исправности 

	competitive
	конкурентоспроможний
	конкурентоспособный 


Exercise2. Read and translate the dialogue. Reproduce it in pairs.
DIALOGUE 
T. Look at Fig. I.1., please. What is this? 
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Fig. I.1. Aircraft.
S. This is an aircraft.
T. Yes, and what does an aircraft consist of? 
S. An aircraft consists of some principal structural units: fuselage, wings, tail unit or empennage, landing gear or undercarriage and engine or engines. 
T. That’s right. Each of these components consists of hundreds sometimes thousands of individual elements.
S. I wonder how all these components are designed.

T. As aircraft flies through the air, different loads have their effects on it. Hence all its components should be thoroughly designed so that they are able to withstand these loads.

S. As far as I have understood the aircraft must be strong enough to withstand all expected and unexpected loads.
T. It is so. The aircraft designers seek for keeping the weight as low as possible. At the same time the aircraft should be easy to manufacture without difficult techniques, so that construction cost, operating and maintenance costs remain low for the aircraft to be competitive in the market and become a success.

S. It’s not an easy thing to do.
Exercise 3. Read, translate and give the gist of text 1. Entitle the text.
Text 1 

An aircraft is built up from a number of major components: fuselage, wings, empennage, undercarriage and one or more engines.

Each of these components consists of hundreds sometimes thousands of individual parts and all are flying in very close formation. All these components need to be designed or constructed in such a way that they are able to withstand all possible loads an aircraft may encounter during its lifetime of flying.

The problem aircraft designers face is to keep the weight as low as possible but at the same time it must be strong enough to withstand all expected and unexpected loads too and with a healthy safety margin of at least 50 %.

At the same time the aircraft should be easy to manufacture without difficult technique so that construction cost, operating and maintenance costs remain low for the aircraft to be competitive in the market and become a success.
Exercise 4. Find English equivalents in text 1.

Повітряне судно / воздушное судно, фюзеляж / фюзеляж, крило / крыло, хвостове оперення / хвостовое оперение, посадковий пристрій / посадочное устройство, конструювання / конструирование, виготовлення / изготовление, конструювати / конструировать, витримувати навантаження / выдерживать нагрузки, термін служби / срок службы, конструктор / конструктор, коефіцієнт безпеки / коэффициент безопасности, техніка / техника, технічне обслуговування / техническое обслуживание, експлуатаційні витрати / экс-плуатационные расходы, конкурентоспроможний / конкурентоспособный.
Exercise 5. Translate word combinations with the terms: 
design, designer, calculation, analysis, structure, construction with the help of a dictionary.

a) airframe design, aircraft design, basic design, approved design, initial design, paper design, project design, aerodynamic design, hydraulic design, structural design, theoretical design, thermal design, final design, step-by-step design, aircraft configuration design, modular engine design;
b) aircraft designer, helicopter designer, general designer, chief designer, fighter designer, program designer;
c) graphic calculation, analytical calculation, performance calculation, stress calculation, initial calculation, comparative calculation, numerical calculation;
d) stability analysis, weight analysis, vibration analysis, reliability analysis, deformation analysis, dynamic analysis, model analysis, structural analysis, loads analysis, network analysis, stress analysis, systems analysis, failure analysis, computer analysis, error analysis, aircraft structural analysis, fail-safe analysis, preliminary stress analysis, structural stability analysis, structural survivability analysis;
e) aircraft structure, airframe structure, helicopter structure, tank structure, biplane structure, watertight structure, thrust structure, secondary structure, engine structure, rigid structure, protective structure, aluminum-alloy structure, glass-fibre structure, load-carrying structure;
f) pressurized construction, sealed construction, aluminum construction, module construction, two-spar construction, metal construction, robust construction, welded construction, tubular construction, all-metal construction, honeycomb core construction.
Exercise 6. Define by suffixes the parts of speech the following words belong to, translate them and distribute into groups: noun, adjective, adverb, verb-form.

Empennage, designer, individual, safety, healthy, lifetime, flying, possible, easy, competitive, operating, formation, greatly, motion, widely, manufacture, stability, structure, constructor, requirement, constructive, calculation, analysis, fuselage, structural, construction, technically, collaborative, basis, maintenance, difference, possibility, undercarriage, structural, engineer, functionality, reliable, reliability, internal, continuously.
Exercise 7. Translate the verb combinations.

To built up from major components, to design aircraft, to consist of individual parts, to withstand possible loads, to keep the weight as low as possible, to be strong enough, to be easy to manufacture, to remain low, to be competitive, to become a success.
Exercise 8. Match the synonyms.
	1. cost
	a) power plant

	2. design
	b) production

	3. engine
	c) preliminary design

	4. designer
	d) service life

	5. initial design
	e) structure

	6. empennage
	f) price

	7. manufacture
	g) tail unit

	8. airplane
	h) development engineer 

	9. lifetime
	i) landing gear 

	10. undercarriage 
	j) aircraft


.
.

.

Exercise 9. Match the definitions in the left column with the terms in the right column.

	1. a person who designs something 
	a) design

	2. a brand
	b) designer

	3. art of making designs
	c) to design

	4. a drawing that shows how something will be made or what it will look
	d) designing

	5. to make a drawing or plan of something that will be made or built
	e) designer label


Exercise 10. Give definitions of the following terms:
design, designer, to design, designing, designer label.
Exercise 11. Fill in the gaps with the proper form of the verb      “to be”.
1. Designing … a creative process. 2. Airframe manufacturers … continuously creating innovative designs. 3. There … fuel and cargo loads the aircraft structure must handle. 4. The major components of aircraft … fuselage, wings, empennage, undercarriage and one or more engines. 5. Terms “airplane” and “aircraft” … widely used to mean the same thing. 6. The function of the wing … to provide lift and to support the airplane in the air. 7. The cabin section … designed to carry passengers, cargo, equipment, etc. 8. The empennage or tail unit … located at the rear of an airplane. 9. There … several types of aviation engines, namely: piston or internal combination engines and jet engines. 10. The major challenge facing engineers designing aircraft systems … to increase functionality while reducing weight and improving reliability.
Exercise 12. Answer the questions on text 1.

1. What are major components of an aircraft? 2. What does each of these components consist of? 3. What should aircraft withstand during flying? 4. Why must an aircraft be strong in design? 5. What main problems do aircraft designers face? 
Exercise 13. Speak on “Aircraft Design”.
.
.

.

Exercise 14. Memorize the active vocabulary to text 2.

	standstill
	нерухомий стан, зупин-ка; простій 
	неподвижное состояние, остановка; простой 

	ambient
	зовнішній, навколишній 
	внешний, окружающий

	maneuvering
	маневрування
	маневрирование

	gust
	повітряний порив
	воздушный порыв

	fuel
	паливо
	топливо

	cargo
	вантаж
	груз

	weight
	вага
	вес

	bend
	згинати(ся)
	изгибать(ся)

	bending load
	навантаження на вигин
	нагрузка на изгиб 

	stretch
	розтягувати
	растягивать

	tensile load
	розтягальне навантаження
	растягивающая нагрузка

	twist
	скручування
	кручение, скручивание

	torsional
	крутний
	крутящий 

	shear
	1. зрушення; зріз 2. зрі-зувати
	1. сдвиг; срез 2. срезать

	expectancy
	імовірність
	вероятность

	induce
	викликати
	вызывать

	straight flight
	політ по прямій, прямолінійний політ
	полет по прямой, прямолинейный полет

	level flight
	горизонтальний політ
	горизонтальный полет

	buckle
	згинати(ся); прогинати(ся)
	сгибать(ся); прогибать(ся)


Exercise15 . Read, translate and give the gist of text 2.
Text 2. Loads Having Effects 
on Aircraft
Аircraft are designed to be able to take a number of loads from standstill to very high speeds at low level and high altitudes with ambient temperatures of + 30 oC to – 56 oC. These loads take the form of maneuvering, gusts from turbulence, fuel and cargo weight. 

Such loads as bending and stretching have their effects on the aircraft. They will try to bend, stretch (tensile), twist (torsional) or shear parts or even the whole aircraft. The construction must handle all these loads safely during the life expectancy of the structure. Deflection of control surfaces induce a load on the wings and tail planes of the aircraft. The pilot must compensate for turbulence is maneuvering the aircraft around. When in straight and level flight the lift of an aircraft is equal to its weight. But when the aircraft is turning or otherwise maneuvering the lift increases, sometimes more than twice as high. Such loads are called maneuvering loads.

Air turbulence causes changes in direction and velocity and these will create gust loads on the aircraft, within a short duration of time. These rapid loads can exceed the maximum load factor an aircraft is certified for and cause buckled skin or worse.

There are also fuel and cargo loads the aircraft structure must handle. The fuel is normally in the wings and with increasing fuel load the wings will bend and limit the maximum an aircraft can carry.

Exercise 16. Match Ukrainian/Russian - English terms.

	1. крутне навантаження / крутящая нагрузка
	a) bending load

	2. навантаження на вигин / нагрузка на изгиб
	b) tensile load

	3. навантаження від ваги вантажу / нагрузка от веса груза
	c) cargo load 

	4. розтягальне навантаження / растягивающая нагрузка
	d) maneuvering load 

	5. навантаження при маневруванні/ нагрузка при маневре
	e) fuel load

	6. навантаження від ваги палива / нагрузка от веса топлива
	f) torsional load 

	7. навантаження від пориву повітря / нагрузка от порыва ветра
	g) shear load

	8. зрізаюче навантаження / срезающая нагрузка 
	h) gust load


Exercise 17. Give Ukrainian / Russian equivalents of the following terminological word combinations.

High speed, low level, high altitude, ambient temperature, straight flight, manoeuvring load, rapid load, cargo weight, life expectancy, control surface, tail plane, level flight, air turbulence, gust load, load factor, fuel load, bending load, tensile load, torsional load, shear load.
Exercise 18. Translate the verb combinations.

To take a number of loads, to have an effect on the aircraft,          to handle loads, to deflect control surfaces, to induce a load, to take the form of manoeuvring, to generate lift, to manoeuvre the aircraft, to increase lift, to cause changes, to create gust loads, to exceed the maximum load factor, to buckle skin, to increase fuel loads.

Exercise.19. Give English equivalents of the following verbs.

Маневрувати / маневрировать, згинатися / изгибаться, розтя-гуватися / растягиваться, крутитися / крутиться, зрізати / срезать, викликати / вызывать, перевищувати / превышать, компенсувати / компенсировать, прогинатися / прогибаться, навантажувати / нагружать, повертатися / поворачиваться, відхилятися / отклоняться, керувати / управлять, набувати форми маневрування /принимать форму маневрирования, впливати / влиять, генерувати / генерировать, створювати / создавать, виконувати політ по прямій / выполнять полет по прямой.
Exercise 20. Answer the questions on text 2.

1. What loads have effects on aircraft? 2. What can bend, stretch, twist or shear parts or even the whole aircraft? 3. What can induce a load on the wings and tail planes? 4. What causes changes in aircraft direction and speed? 5. What can create gust loads on the aircraft within a short duration of time? 
Exercise 21. Speak on: “Loads Having Effects on Aircraft”.
Exercise 22. Memorize the active vocabulary to text 3.

	development 
	розробка
	разработка

	consultation
	узгодження
	согласование 

	assertion
	затвердження
	утверждение

	statement
	затвердження
	утверждение

	request for proposal, RFP
	технічне завдання на проект
	техническое задание на проект

	
	
	

	conceptual design 
	1. концептуальне проектування 2. концептуальний проект 
3. ескізний проект
	1. концептуальное проектирование 2. концептуальный проект 3. эскизный проект

	project
	1. проект 2. проекту-вати, складати проект 
	1. проект 2. проектировать, составлять проект

	mock-up
	макет у натуральну величину
	макет в натуральную величину 

	layout
	компонування
	компоновка

	constructive diagram 
	конструктивна схема
	конструктивная схема

	functional diagram
	функціональна схема
	функциональная схема 

	selection
	вибір
	выбор

	strength analysis
	розрахунок на міцність 
	расчет на прочность 

	strength calculation
	розрахунок на міцність
	расчет на прочность

	сentre-of-gravity (c.g.) 
	центр ваги
	центр тяжести

	сentre-of-gravity position/ c.g. position 
	центрування
	центровка 

	work out (documents)
	розробляти (доку-менти)
	разрабатывать (документы)

	flight deck 
	кабіна екіпажу
	кабина экипажа

	release technical documentation
	випускати технічну документацію
	выпускать техническую документацию


Exercise 23. Read, translate and give the gist of text 3.

Text 3. Stages of Aircraft Designing 

The main stages of aircraft designing are the following:
1. development, consultation and assertion of request for proposal (RFP); 

2. development of the conceptual project and mock-up;

3. development of general aircraft view and aircraft aerodynamic layout; 
4. development of aircraft constructive diagrams;
5. development of functional systems diagrams;

6. selection of power plant type and parameters; 

7. aircraft mass and centre-of-gravity position calculation; 

8. strength analysis;

9. working out documents on systems, equipment, passenger cabins and flight deck layout;

10. releasing technical documents;

11. selection of material, technology processes, etc.

Exercise 24. Translate noun+noun collocations.

Aircraft view, design stages, power plant parameters, helicopter view, mass calculation, strength analysis, passenger cabin, flight deck arrangement, technology process, equipment layout.
Exercise 25. Give Ukrainian/Russian equivalents of the following terminological word combinations.

Major stage, conceptual project, initial design, aerodynamic layout, functional diagram, technical documentation, principal drawing, constructive diagram.
Exercise 26. Translate the verb combinations.

To consider main stages, to design airplane structure, to consult with the customer, to assert the project, to develop functional diagrams, to select the power plant type, to calculate aircraft mass, to draw a diagram, to work out documents, to release technical documentation.

Exercise 27. Translate into English.

	Існують такі етапи конструювання: 

1. розробка, узгодження і затвердження технічного зав-дання на проект;
2. розробка ескізного проекту і макета;

3. розробка загального вигляду і аеродинамічної компонування літака; 

4. розробка конструктивних схем літака;

5. розробка функціональних і принципових схем систем літака;

6. вибір типу і параметрів си-лової установки; 

7. розрахунок маси і центрування літака;
8. розрахунки на міцність;

9. розробка конструкторської та експлуатаційної документації;
10. вибір матеріалів і техно-логічних процесів
	Существуют следующие этапы конструирования: 
1. разработка, согласование и утверждение технического задания на проект;
2. разработка эскизного проекта и макета;

3. разработка общего вида и аэродинамической компоновки самолета; 

4. разработка конструктивных схем самолета;

5. разработка функциональных и принципиальных схем систем самолета;

6. выбор типа и параметров силовой установки; 

7. расчет массы и центровки самолета;

8. расчеты на прочность;

9. разработка конструкторской и эксплуатационной документации;
10. выбор материалов и технологических процессов


Exercise 28. Speak on “Stages of Aircraft Designing”.
Exercise 29. Memorize the active vocabulary and compose sentences of your own with the terms.

	a) design activity
	проектні роботи, проектування
	проектные работы, проектирование

	design aid
	засіб проектування 
	средство проектирования

	design algorithm
	алгоритм проекту-вання
	алгоритм проектирования 

	design allowables 
	розрахункові допу-ски 
	расчетные допуски

	design alternate
	варіант проекту
	вариант проекта

	design alternative
	альтернативний проектний варіант 
	альтернативный проектный вариант

	design assistance
	сприяння в проек-туванні
	содействие в проектировании

	design authority
	повноваження на проектування 
	полномочия на проектирование

	design bureau 
	конструкторське бюро
	конструкторское бюро

	design capability
	несуча здатність конструкції 
	несущая способность конструкции

	design case
	розрахунковий випадок
	расчетный случай

	design competition
	конкурс проектів
	конкурс проектов

	design constraints
	конструктивні обмеження
	конструктивные ограничения

	design criterion
	розрахунковий критерій
	расчетный критерий

	design deficiency
	конструктивний недолік
	конструктивный недостаток

	design definition
	ескізне проектування
	эскизное проектирование

	design life 
	розрахункова довговічність
	расчетная долговечность

	b) refine a design
	удосконалювати конструкцію
	усовершенствовать конструкцию

	try out a design
	випробувати кон-струкцію
	опробывать конструкцию

	redesign
	переглядати конст-рукцію
	пересматривать конструкцию

	develop a design
	розробляти конст-рукцію
	разрабатывать конструкцию

	analyse a design for stresses and strains
	розраховувати конструкцію на міцність
	рассчитывать конструкцию на прочность

	adapt a design to future needs
	створювати конст-рукцію з ураху-ванням майбутніх умов експлуатації
	создавать конструкцию с учетом будущих условий эксплуатации

	reduce a design to bare necessities
	прибрати надмір-ності з конструкції
	убирать излишества из конструкции

	ruggedize a design 
	підсилювати конструкцію
	усиливать конструкцию


.

.

Exercise 30. Say what parts of speech the following words belong to and translate the derivation chains.
· design, designer, designed, designing;

· construct, construction, constructor, constructive, constructional, constructed, constructing;

· develop, developer, development, developmental, developed, developing;

· perform, performance, performer, performed, performing;

· test, tester, testy, testament, testily, testiness, tested, testing;

· certify, certified, certifying, certificate, certification;
· produce, producer, production, produced, producing;

· operate, operation, operator, operative, operational, operated, operating;

· use, usage, user, useful, used, using;

· employ, employment, employable, employee, employer, employed, employing.
Exercise 31. Translate the sentences paying attention to the meanings of the word design and its derivatives.
1. Any aircraft is designed to “fail-safe” principle. 2. The new airplane is in its final design. 3. The helicopter’s design has been greatly improved. 4. Some changes will be made to the computer basic design. 5. The article was dedicated to the specially designed software. 
6. The engineer designed a new logo for the aviation company. 7. Aerospace designers are faced with the challenge of designing systems and components that have to be safer, more reliable, cheaper to operate, deliver better passenger comfort and have less environmental impact than their compertitors. 8. The Antonov-225 Mriya was designed for delivering components of the Energiya-Buran space shuttle complex to the Baikonur space-launch complex.
Exercise 32. Translate the sentences paying attention to the meanings of the word construct and its derivatives.
1. There are plans to construct a new airport. 2. The freight terminal is currently under construction. 3. The meeting was very constructive. 4. The welded aluminum construction is used for fuel tanks. 5. The unit is constructed as a metal case.
Exercise 33. Translate the sentences paying attention to the meanings of the word develop and its derivatives.
1. Antonov’s team has developed more than a hundred types and modifications of passenger, transport and special purpose aircraft. 
2. Researchers are developing advanced technologies for aircraft industry. 3. The engineering challenge is to develop lighter mechanical systems without compromising safety and reliability. 4. The manufacturers have to systematically reduce development time in order to get new aircraft. 5. The Antonov specialists have developed unique methods of designing cargo aircraft. 6. Innovative and non-standard ideas are developed and implemented in new world-class aircraft designs. 7. Developing the cargo and regional passenger planes, the Antonov Design Bureau has become a vital part of the global aircraft producing complex. 
Exercise 34. Translate the sentences paying attention to the meanings of the word perform and its derivatives.
1. Antonov airlines have performed the most extreme delivery operations in history, such as a 175-ton transformer from Austria to Houston.      2. The pilots are discussing the aircraft performance now. 3. The computer is able to perform a great number of operations of both arithmetic and logic. 4. Increasing the performance of jet engines leads to reducing fuel consumption, noise levels and emissions. 5. It is necessary to perform scheduled maintenance operations as specified in the Maintenance Manual. 6. The Antonov-32P, a firefighter, performs various missions in emergency situation.
Exercise 35. Translate the sentences paying attention to the meanings of the word test and its derivatives.
1. We must have this device tested. 2. Only testing can provide the feedback the design teams require to validate their assumption and calibrate their virtual models. 3. The reliability of a structure must be shown by analyses or tests. 4. The aircraft safety record is a testament to its designers’ skill. 5. The test pilot is a pilot who flies new aircraft in order to test them.
.
Exercise 36. Translate the sentences paying attention to the meanings of the word certify and its derivatives.
1. He was certified as a pilot in 2012. 2. ANTONOV is a unique enterprise capable of designing and certifying aircraft of various purposes – from the light to the world’s heaviest. 3. Certification is the process of giving someone or something an official document that says they are allowed to do a certain job, that something is of good quality.
4. Certification Centre is an organization that carries out certification job, authorized by Aviaregister. 5. We need to certify that the repairs have been satisfactorily carried out.
Exercise37. Translate the sentences paying attention to the meanings of the word produce and its derivatives.
1. Over the past eight decades, Boeing has produced tens of thousands of airplanes. 2. The passengers produced their documents going through the customs. 3. The producer of these cargo planes is 
ANTONOV’s enterprise. 4. The total number of produced 
ANTONOV’s planes exceeds 22,000. 5. The article was about aircraft production on a commercial scale. 
Exercise 38. Translate the sentences paying attention to the meanings of the word operate and its derivatives.
1. The students are experienced in operating the computers. 2. The Halon operates as a very effective extinguishing agent. 3. The aircraft engine operation was normal. 4. Test that the equipment is operating in a safe manner. 5. All runways and taxiways are operative. 6. The operator should know the engine operating characteristics and specifications so that he will recognize any failure of the engine to meet operating requirements.
Exercise 39. Translate the sentences paying attention to the meanings of the word employ and its derivatives.
1. Fail-safe philosophy is fully employed in aerospace engineering. 2. Employing the newest aerodynamic design methods, the designers have achieved the maximum lift-drag ratio of the Antonov-70 which exceeds that of similar planes 2.5 times! 3. The gas-filled free balloons are employed for scientific purposes. 4. The airport employs over 2000 people. 5. Antonov special purpose aircraft are employed for a multitude of purposes, including fight against plant pests and fertilization in agriculture and forestry, monitoring of the airspace and remote surface probing, fire extinguishing, aerial photography, emergency medical aid, search and rescue operations, and various missions in the frameworks of space programs.
Exercise 40. Put general questions to the following sentences.

1. Today’s engine designers need to manage the conflicting goals: increasing performance while reducing fuel consumption and noise. 
2. Loads are accurately calculated long before the prototype phase. 
3. The interaction between control systems and mechanical assemblies needs to ensure safety, durability and stability. 4. Applying lighter materials ensures the structural integrity of the aircraft and its critical components. 5. Global partnering translate into difficult engineering challenges and ever-stronger need for collaborative design and engineering solutions.
Exercise 41. Paraphrase the sentences according to the model.

	Model:
	The cargo airplane carries cargo.

The cargo airplane serves for carrying cargo.

The cargo airplane is used to carry cargo.

The function of the cargo airplane is to carry cargo.


1. The power plant develops thrust which causes an airplane to fly. 2. The tail assembly provides directional stability and control of the airplane in flight. 3. The wings provide lift to support the aircraft in the air. 4. The fuselage accommodates crew members, passengers, controls, instruments, equipment, etc. 5. The landing gear supports an aircraft on the ground and reduces shocks of landing.
Exercise 42. Change the following sentences into the Past and Future Simple. Add other words indicating past and future moments. Mind the forms of irregular verbs.

	Model:
	– The first-year students study the topic “Designing Aircraft Structures”.
– The students studied the topic “Designing Aircraft Structures” last year. 
– The students will study the topic “Designing Aircraft Structures” next week.


1. Structural designers deal with fail-safety, fatique, corrosion, maintenance and inspectability and productivity. 2. Weight engineers estimate or calculate the weight of an airplane and its component parts. 3. Designers of the older generation share their rich experience and knowledge with their young colleagues. 4. ANTONOV converts the knowledge and experience of specialists into modern competitive aircraft meeting all operation requirements. 5. In many projects 
ANTONOV acts as an exporter of knowhow and a source of innovative technologies that always find interested consumers. 6. Design engineers diagnose the symptoms of potential structural failures and service problems early at the design stage.
Exercise 43. Put special questions to the sentences.
1. The core of the ANTONOV complex is certainly its scientific-research and design bureau. 2. Designers realize their ideas and upgrade the aircraft in the process of tests. 3. Antonov Airlines gained recognition in Ukraine and abroad. 4. ANTONOV complex is now one of the few enterprises, running the complete development cycle of advanced aircraft – from preliminary design to construction, testing, certification, participation in serial production and integrated logistic support. 5. Designers and researchers work in many scientific fields, including such specialized ones as aerodynamics and aircraft strength, mechanics, hydraulics, heat engineering, avionics and material science.
Exercise 44. Translate text 4 in a written form. Render the key note of the text in one sentence.
Text 4 
The designer must familiarize himself with all existing airplanes of the same general type as that proposed. It is advisable to collect all comments, both positive and negative, of pilots, passengers, maintenance groups, and operators using the existing equipment. The designer should not blindly copy any existing design just because it happens to be available. On the other hand, not to take advantage both of the successes and mistakes of others is inefficient. Today’s jet airplanes have much greater payloads at longer ranges and at higher speeds than past models.

Many shapes and sizes of wings and empennages are considered. Various wing shapes should be examined in depth for aerodynamic high and low speed performance, fuel capacity, range, torsional and weight characteristics and system compatibility.
Exercise 45. Give Ukrainian/Russian equivalents of the following word combinations.

Positive and negative comments, maintenance group, existing designs, advantages and disadvantages, successes and mistakes, greater payload, longer range, higher speeds, shapes and sizes, fuel capacity, weight characteristics, system compatibility, low speed performance.

Exercise 46. Translate the verb combinations.
To familiarize with all existing airplanes, to propose general types, to be advisable, to collect all comments, to copy a design, to take advantage, to have greater payloads, to consider many shapes and sizes, to examine various wing shapes.
Exercise 47. Answer the questions on text 4.
1. Why must the designer familiarize himself with all existing airplanes of the same general type as that proposed? 2. Is it advisable to collect all comments, both positive and negative, of pilots, passengers, maintenance groups, and operators using the existing equipment? Why?
3. Should the designer blindly copy any existing design? Why? 
Exercise 48. Memorize the active vocabulary to text 5.
	distinct
	1. окремий 2. певний; чіткий
	1. отдельный 2. определённый; четкий

	detail design
	робоче проектування, робочий проект
	рабочее проектирование, рабочий проект

	propulsion design
	проектування силової установки
	проектирование силовой установки

	structural design
	проектування кон-струкцій / структур, структурне проектування
	проектирование конструкций / структур, структурное проектирование 

	supplemental system
	додаткова система
	дополнительная система

	evaluation
	оцінка
	оценка

	iterative
	повторюваний
	повторяющийся

	
	
	

	convergence
	сходження (в одній точці), конвер-генція
	схождение (в одной точке), конвергенция

	flaw
	помилка, вада, недолік; дефект
	ошибка, изъян, недостаток; дефект

	expose
	розкривати, викривати
	раскрывать, разоблачать 

	subject
	піддавати
	подвергать

	rigorous
	1. ретельний            2. точний 
	1. тщательный 
2. точный

	validate
	затверджувати, ратифікувати
	утверждать, ратифицировать

	wind-tunnel testing
	випробовування в аеродинамічній трубі
	испытание в аэродинамической трубе


Exercise 49. Read, translate and give the gist of text 5.

Text 5. Designing Process 
Aircraft design refers to the process of designing an aircraft. It is generally divided into three distinct phases: the conceptual design, the preliminary design, and the detail design. Each phase brings its own unique characteristics and influences the final product. All these phases involve aerodynamic, propulsion, and structural design, as well as the design of the aircraft control and supplemental systems.

The conceptual design phase is characterized by comparative evaluation of numerous alternative design concepts potentially reaching the design requirements. The conceptual design phase is iterative in nature. A large quantity of design concepts are thus evaluated, compared to the requirements, revised, reevaluated, and so on until the convergence to one or more satisfactory concepts is achieved. During this process, the greatest flaws for reaching the requirements are exposed, so that the products of conceptual design frequently include a set of revised requirements.

During the preliminary design phase, one or more promising concepts from the conceptual design phase are subjected to more rigorous analysis and evaluation in order to define and validate the design that best meets the requirements. Wind-tunnel testing and the evaluation of any unique materials or structural concepts are conducted during preliminary design. The end product of preliminary design is a complete aircraft design description including all aircraft systems and subsystems. 

During the detail design phase, the selected aircraft design is translated into the detailed engineering data required to support tooling and manufacturing activities.

Exercise 50. Translate the verb combinations from text 5.
To refer to the process, to be divided into three distinct phases, to bring its own unique characteristics, to involve structural design, to be characterized by comparative evaluation, to be iterative in nature, to be exposed, to include a set of revised requirements, to be subjected to more rigorous analysis, to meet the requirements, to be translated into the detailed engineering data. 
Exercise 51. Identify parts of speech: nouns, adjectives, verbal forms, adverbs among the following words and translate them. (Some English verbs can function both as a noun and a verb).
Aircraft, process, designing, divided, phase, conceptual, unique, subject, influence, involve, control, characterized, potentially, reaching, requirement, during, flaw, frequently, testing, data, large, detail, process, final, comparative, convergence, promising, support.
Exercise 52. Put questions to the italicized words.

1. The selected aircraft design is translated into the detailed engineering data required to support tooling and manufacturing activities. 2. The conceptual design phase is iterative in nature. 3. Aircraft design is generally divided into three distinct phases. 4. During the preliminary design phase, one or more promising concepts from the conceptual design phase are subjected to more rigorous analysis. 5. The end product of preliminary design is a complete aircraft design description. 6. The products of conceptual design frequently include a set of revised requirements.

Exercise 53. Say if the following statements are true or false. Correct the false ones.

1. Aircraft design is generally divided into two distinct phases. 
2. All these phases involve aerodynamic, propulsion, and structural design. 3. The preliminary design phase is characterized by comparative evaluation of numerous alternative design concepts potentially reaching the design requirements. 4. Wind-tunnel testing and the evaluation of any unique materials or structural concepts are conducted during preliminary design. 5. The end product of conceptual design is a complete aircraft design description including all aircraft systems and subsystems. 6. During the detail design phase, the selected aircraft design is translated into the detailed engineering data required to support tooling and manufacturing activities.
Exercise 54. Make up sentences with the following terms.

Aircraft characteristics, conceptual design, preliminary design, detail design, unique designing, aerodynamic design, propulsion design, structural design, supplemental systems, design requirements, rigorous analysis, evaluation, unique materials, structural concepts. 

Exercise 55. Fill in the blanks with prepositions: during, for, in, into, by, of, to.
1. The conceptual design phase is characterized ... comparative evaluation ... numerous alternative design concepts potentially reaching the design requirements. 2. The conceptual design phase is iterative ... nature. 3. A large quantity ... design concepts are thus evaluated, compared ... the requirements, revised, reevaluated, and so on until the convergence ... one or more satisfactory concepts is achieved. 4. ... this process, the greatest flaws ... reaching the requirements are exposed, so that the products ... conceptual design frequently include a set ... revised requirements. 5. The end product ... preliminary design is a complete aircraft design description including all aircraft systems and subsystems. 6. ... the detail design phase, the selected aircraft design is translated ... the detailed engineering data required to support tooling and manufacturing activities.

Exercise 56. Answer the questions on text 5.

1. What does aircraft design refer to? 2. What phases is it divided into? 3. What do these distinct phases involve? 4. What is the conceptual design phase characterized by? 5. How are design concepts evaluated? 6. What are promising concepts subjected to during the preliminary design phase? 7. What is the end product of preliminary design?    8. What is translated into the detailed engineering data required to support tooling and manufacturing activities? 9. What is the selected aircraft design translated into during the detail design phase?
Exercise 57. Translate into English.
	1. Кожен етап проектування має свої унікальні характеристики та впливає на кінцевий продукт. 
	1. Каждый этап проектирования имеет свои уникальные характеристики и влияет на конечный продукт.

	2. Всі етапи включають аеродинамічне проектування, проектування конструкції та силової установки, а також проектування системи керування літаком та додаткових систем.
	2. Все этапы включают аэродинамическое проектирование, проектирование конструкции и силовой установки, а также проектирование системы управления самолётом и дополнительных систем.

	3. Етап концептуального проектування – повторюваним за своєю природою.
	3. Этап концептуального проектирования – повторяющийся по своей природе.

	4. Протягом цього процесу викриваються найбільші вади щодо задоволення вимог, так що продукти концептуального конструювання часто включають низку виправлених вимог.
	4. На протяжении этого процесса раскрываются наибольшие изъяны в удовлетворении требований, так что продукты концептуального конструирования часто включают целый ряд исправленных требований.  

	5. Випробування в аеродинамічній трубі та оцінка будь-яких унікальних матеріалів або конструктивних концепцій здійснюються під час попереднього проектування.
	5. Испытание в аэродинамической трубе и оценка любых уникальных материалов или структурных концепций проводятся во время предварительного проектирования.

	6. Кінцевим продуктом ескізного проектування є повний опис конструкції літака, включаючи всі його системи та підсистеми.
	6. Конечный продукт эскизного проектирования – это полное описание конструкции самолета, включая все его системы и подсистемы.


Exercise 58. Speak on “Designing Process”.

Exercise 59. Memorize the active vocabulary to text 6.
	look into
	вивчати, досліджувати
	изучать, исследовать

	elimination
	виключення; усунення
	исключение; устранение

	term
	1. строк, визначений період 2. межа, кордон 3. елемент 4. термін
	1. срок, определенный период 
2. предел, граница 3. элемент 4. термин

	induced drag
	індуктивний опір
	индуктивное сопротивление

	capabilities
	можливості
	возможности

	compose
	складатися (з)
	состоять (из)

	friction
	тертя
	трение

	generation
	утворення
	образование

	operate
	1. працювати, виконувати роботу, функціонувати     2. експлуатувати
	1. работать, выполнять работу, функционировать           2. эксплуатировать

	positive angle
	позитивний кут
	положительный угол

	relative wind
	набігаючий повітряний потік
	набегающий воздушный поток

	tilt
	1. нахил 2. кут нахилу 3. відхилення 4. поворот (крила) 5. нахиля-ти(ся) 6. відхилятися 7. повертати
	1. наклон 2. угол наклона 3. отклонение 4. поворот (крыла) 5. наклонять(ся) 6. отклоняться 7. поворачивать 

	aft
	1. задній, хвостовий 2. назад
	1. задний, хвостовой 2. назад 

	integrity
	цілісність
	целостность 


.
.

Exercise 60. Read, translate and give the gist of text 6.

Text 6. Aerodynamic and Propulsion Design
Aerodynamic and propulsion designs are looked into in each phase, thus allowing the elimination of errors.

The initial aerodynamic design centres on defining the external geometry and general aerodynamic configuration of the new aircraft. To begin the building an aircraft concept model, the main aerodynamic forces that will take effect on the model need to be looked into. These main aerodynamic forces that determine the aircraft performance and capabilities are drag and lift. The basic, low-speed drag level of the aircraft is usually expressed as a term at zero lift composed of friction and pressure drag forces plus a term associated with the generation of lift, the drag due to lift or the induced drag. Since wings generally operate at a positive angle to the relative wind (called angle of attack) in order to generate the necessary life forces, the wing lift vector is tilted aft, resulting in a component of the lift vector in the drag direction.

Generally, propulsion design comprises the selection of an engine from among the available models and the design of the engine's installation on or in the aircraft. 

Propulsion design at the conceptual design phase primarily involves the selection of the best propulsion concept choosing from among a wide variety of types ranging from reciprocating engine-propeller power plants through turboprops, turbojets, turbofans, and ducted and unducted fan engine developments. The selection process involves propulsion performance analysis comparing the flight performance of various candidate engines when installed into the aircraft. Once the engine has been selected, the additional propulsion engineering tasks are the design of the air inlet for the engine, as well as the exhaust nozzle and the engine nacelles with the rest of the airframe. All elements are tested to assure their satisfactory physical and aerodynamic integration. 
Exercise 61. Translate the verb combinations from text 6 and use them in sentences of your own.

To be looked into in each phase, to centre on defining the external geometry, to take effect on the model, to be expressed as a term at zero lift, to be composed of friction and pressure drag forces, to operate at a positive angle, to generate the necessary life forces, to result in a component of the lift vector, to allow the elimination of errors, to comprise the selection of an engine, to involve the selection of the best propulsion concept, to be tested to assure satisfactory physical and aerodynamic integration.

Exercise 62. Find English equivalents in text 6.
Усунення помилок / устранение ошибок; загальна аероди-намічна конфігурація / общая аэродинамическая конфигурация; концептуальна модель літака / концептуальная модель самолета; аеродинамічна сила / аэродинамическая сила; льотно-технічні характеристики літака / летно-технические характеристики самолета; сила лобового опору / сила лобового сопротивления; утворення піднімальної сили /образование подъёмной силы; набігаючий повітряний потік / набегающий воздушный поток; вектор піднімальної сили / вектор подъёмной силы; напрям лобового опору / направление лобового сопротивления; вибір двигуна / выбор двигателя; фізична та аеродинамічна інтеграція / физическая и аэродинамическая интеграция.

Exercise 63. Say if the following statements are true or false. Correct the false ones.

1. The initial aerodynamic design centres on defining the internal geometry and aerodynamic configuration of the new aircraft. 
2. The main air loads that determine the aircraft performance and capabilities are drag and lift. 3. The basic, high-speed drag level of the aircraft is usually expressed as a term at zero lift composed of friction and pressure drag forces plus a term associated with the generation of lift, the drag due to lift or the induced drag. 4. Generally, aerodynamic design comprises the selection of an engine from among the available models and the design of the engine's installation on or under the aircraft. 5. The selection process involves propulsion performance analysis comparing the flight performance of various candidate engines when installed into the aircraft. 6. All elements are tested to eliminate their physical and aerodynamic integration.
Exercise 64. Answer the questions on text 6.

1. What does the initial aerodynamic design focus on? 2. What are the main aerodynamic forces that determine the aircraft performance and capabilities? 3. Why is the wing lift vector tilted aft? 4. What does it result in? 5. What does the propulsion design comprise? 6. What does propulsion design primarily involve at the conceptual design phase? 
7. What are the additional propulsion engineering tasks? 8. Why are all elements tested? 

Exercise 65. Translate into English.

	1. Аеродинамічне конструювання розглядається на кожному етапі, дозволяючи усувати помилки.
	1. Аэродинамическое конструирование рассматривается на каждом этапе, позволяя устранять ошибки.

	2. Лобовий опір і піднімальна сила є головними аеродинамічними силами, що визначають льотно-технічні характеристики  та можливості літака.
	2. Лобовое сопротивление и подъёмная сила – это главные аэродинамические силы, которые определяют летно-технические характеристики и возможности самолета.

	3. Оскільки крила, як правило, функціонують під позитивним кутом щодо набігаючого повітряного потоку, вектор піднімальної сили крила відхилений у напрямку до хвостової частини літака.
	3. Поскольку крылья, как правило, функционируют под положительным углом к набегающему воздушному потоку, вектор подъёмной силы крыла отклонен по направлению к хвостовой части самолёта. 

	4. Процес відбору включає аналіз характеристик силової установки, порівняння технічних характеристик різних варіантів двигунів, встановлених на літаку.
	4. Процесс отбора включает анализ характеристик силовой установки, сравнение технических характеристик разных вариантов двигателей, установленных на самолёте. 

	5. Коли двигун вже відібрано, виникають додаткові технічні завдання щодо конструкції вхідного пристрою двигуна, а також випускного сопла мотогондоли двигуна та інших конструкцій літального апарата
	5. Когда двигатель уже выбран, появляются дополнительные технические задачи, касающиеся конструкции входного устройства двигателя, а также выпускного сопла мотогондолы и других конструкций летательного аппарата. 

	6. Всі елементи перевіряються для забезпечення їх задовільної фізичної та аеродинамічної цілісності.
	6. Все элементы проверяются для обеспечения их удовлетворительной физической и аэродинамической целостности.   


Exercise 66. Speak on “Aerodynamic and Propulsion Design”.

Exercise 67. Memorize the active vocabulary to text 7.
	inertial load
	інерційне навантаження
	инерционная нагрузка

	machined skin
	механічно оброблена обшивка
	механически обработанная обшивка 

	integral stiffener
	вбудований елемент жорсткості
	встроенный элемент жёсткости

	fiber-reinforced composite material
	підсилений волокном композитний матеріал 
	усиленный волокном композитный материал 

	structural integrity
	структурна цілісність
	структурная целостность 

	in terms of
	у показниках, в одиницях
	в показателях, в единицах

	guideline
	директива, керівні документи; керівні вказівки
	директива, руководящие документы; руководящие указания

	fatigue life
	утомна міцність, довговічність
	усталостная прочность, долговечность

	tolerance
	допуск, зазор; допустиме відхилення
	допуск, зазор; допустимое отклонение

	resistance
	опір
	сопротивление

	avoidance
	уникнення
	избежание

	stress concentration
	концентрація напруг
	концентрация напряжений


Exercise 68. Read, translate and give the gist of text 7.

Text 7. Structural Design

Structural design is looked into in each phase, thus allowing the elimination of errors. Generally, the structural design starts when the first complete, integrated aerodynamic and propulsion concept is formulated.

The structural design at the conceptual design phase starts off with preliminary estimates of design airloads and inertial loads (loads due to the mass of the aircraft being accelerated during manoeuvres).Then, the structural design effort centres on a first-order structural arrangement which defines major structural components and establishes the most direct load paths through the structure that are possible within the constraints of the aerodynamic configuration. An initial determination of the structural and material concepts to be used is made at this time. This includes, for example, the deciding on whether the wing should be constructed from built-up sheet metal details, by using machined skins with integral stiffeners, or by fiber-reinforced composite materials.

The structural design at the preliminary design phase starts off by taking into consideration the dynamic loads, airframe life, and structural integrity. The dynamic loading conditions arise from many sources: landing impact, flight through turbulence, taxiing over rough runways, and so on. The airframe life requirements are usually stated in terms of desired total flight hours or total flight cycles. To the structural designer these requirements are used as guidelines to determine the requirements for airframe fatigue life. Airframe fatigue life measures the ability of an airframe to withstand repeated loadings without failure. Aircraft design for high airframe fatigue life involves the selection of materials and the design of structural components that minimize concentrated stresses. The structural integrity is then looked into and imposes the requirements for damage tolerance, the ability of the structure to support design loads after specified component failures. The structural integrity is approached from the same angle as the design for airframe fatigue resistance: the avoidance of stress concentrations and the spreading of loads out over multiple supporting structural members.

Exercise 69. Complete the following sentences basing on text 7 .

1. The structural design at the conceptual design phase starts off with... . 2. The structural design effort centres on a first-order structural arrangement which defines... . 3. The airframe life requirements are usually stated in terms of... . 4. Airframe fatigue life measures the ability of... . 5. The structural integrity is then looked into and imposes the requirements for… . 6. The structural integrity is approached from... . 
Exercise 70. Match the Ukrainian/Russian – English equivalents.
	1. концентрація напруг / концентрация напряжений
	a) inertial load

	2. керівні принципи / руководящие принципы
	b) structural arrangement

	3. вибір матеріалів / выбор материалов
	c) aerodynamic configuration

	4. конструктивне розташування / кон-структивное расположение
	d) sheet metal detail

	5. відмова елемента / отказ элемента
	e) integral stiffener

	6. вбудований елемент жорсткості / встроенный элемент жёсткости
	f) fiber-reinforced composite material

	7. утомна міцність, довговічність / усталостная прочность, долговечность
	g) guidelines

	8. конструктивний елемент / конструктивный элемент
	h) fatigue life

	9. деталь із листового металу / деталь из листового металла 
	i) selection of materials

	10. аеродинамічна форма / аэродинамическая форма
	j) component failure

	11. підсилений волокном композитний матеріал / усиленный волокном композитный материал
	k) stress concentration

	12. інерційне навантаження / инерционная нагрузка
	l) structural member


Exercise 71. Match the following definitions and terms.
	1. Some things that are used as guidelines to determine the requirements for airframe fatigue life.
	a) inertial loads

	2. Something that measures the ability of an airframe to withstand repeated loadings without failure.
	b) airframe life requirements

	3. Loads due to the mass of the aircraft being accelerated during manoeuvres.
	c) structural integrity

	4. The ability of the structure to support design loads after specified component failures.
	d) airframe fatigue life


Exercise 72. Put questions to the italicized words.

1. The structural design starts when the first complete, integrated aerodynamic and propulsion concept is formulated. 2. The structural design effort centres on a first-order structural arrangement. 3. An initial determination of the structural and material concepts to be used is made during structural design. 4. The dynamic loading conditions arise from many sources. 5. Airframe fatigue life measures the ability of an airframe to withstand repeated loadings without failure.

Exercise 73. Fill in the blanks with prepositions: without, for, in, from, of, into, to, over, through. 
1. The dynamic loading conditions arise ... many sources: landing impact, flight ... turbulence, taxiing ... rough runways, and so on. 2. The airframe life requirements are usually stated ... terms ... desired total flight hours or total flight cycles. 3. ... the structural designer these requirements are used as guidelines ... determining the requirements ... airframe fatigue life.4.  Airframe fatigue life measures the ability ... an airframe to withstand repeated loadings ... failure. 5. Aircraft design ... high airframe fatigue life involves the selection ... materials and the design ... structural components that minimize concentrated stresses. 
6. The structural integrity is then looked ... and imposes the requirements ... damage tolerance, the ability ... the structure to support design loads after specified component failures.

Exercise 74. Answer the questions on text 7.

1. When does the structural design start? 2. What does an initial determination of the structural and material concepts include? 3. How does the structural design start off at the preliminary design phase? 4. What is usually stated in terms of desired total flight hours or total flight cycles? 5. What does aircraft design for high airframe fatigue life involve? 
6. What does the structural integrity impose? 7. How is the structural integrity looked into?
Exercise 75. Translate into English.
	1. Конструктивне проектування на етапі концептуального проектування починається з попередніх оцінок розрахункових повітряних навантажень та інерційних навантажень.
	1. Конструктивное проектирование на этапе концептуального проектирования начинается с предварительных оценок расчётных воздушных нагрузок и инерционных нагрузок.

	2. В цей час приймається початкове рішення щодо конструктивних та матеріальних концепцій, які будуть використані.
	2. В это время принимается первоначальное решение относительно конструктивных и материальных концепций, которые будут использованы.

	3. Динамічні навантаження виникають з багатьох джерел: поштовхів під час посадки, турбулентності, руління по нерівних злітно-посадкових смугах і т. д.
	3. Динамические нагрузки возникают из многих источников: толчков во время посадки, турбулентности, руления по неровным взлётно-посадочным полосам и т. п. 

	4. Утомна міцність планера літального апарата вимірює здатність конструкції літального апарата витримувати повторювані навантаження без відмов. 
	4. Усталостная прочность планера летательного аппарата измеряет способность конструкции летательного аппарата выдерживать повторяющиеся нагрузки без отказов.

	5. Конструювання повітряного судна з високою утомною міцністю конструкції включає відбір матеріалів і проектування конструктивних елементів, що зводять до мінімуму концентрацію навантажень.
	5. Конструирование воздушного судна с высокой усталостной прочностью конструкции включает отбор материалов и проектирование конструктивных элементов, которые сводят к минимуму концентрацию нагрузок.


Exercise 76. Write a summary of  “Structural Design”.

Exercise 77. Memorize the active vocabulary to text 8.
	crew system
	система обладнання кабіни екіпажу
	система оборудования кабины экипажа

	dimensional
	просторовий, що має вимірювання
	пространственный, имеющий измерение

	tubing
	система трубопроводів 
	система трубопроводов

	wiring
	система проводів, проводка
	система проводов, проводка


Exercise 78. Read, translate and give the gist of text 8.

Text 8. Aircraft Systems Design

Generally, the aircraft systems include all of those systems and subsystems required for the aircraft to operate. The major aircraft systems are power plant systems, flight control systems, navigation systems, communication systems, crew systems, the landing gear system, and the fuel system. The design of aircraft systems must begin relatively early because they represent large dimensional and volume requirements which can influence overall aircraft size and shape or because they interact directly with the aerodynamic concept (as in the case of flight control systems) or propulsion selection (as in the case of power plant systems). During the preliminary design phase, the aircraft system definition is completed to include additional subsystems. Installation of many aircraft system components and the routing of tubing and wiring through the aircraft are complex tasks which are often aided by the construction of partial or complete aircraft mock-ups. These mock-ups are full scale models of the aircraft, made of inexpensive materials, which aid in the locating of structural and system components.
Exercise 79. Match the equivalents.
	1. система зв’язку / система связи
	a) aircraft systems

	2. система шасі / система шасси
	b) power plant systems

	3. паливна система/ топливная система
	c) flight control system

	4. система керування польотом/ система управления полётом
	d) navigation system

	5. навігаційна система / навигационная система
	e) communication system

	6. системи силової установки / системи силовой установки
	f) additional system

	7. системи літака / системы самолёта
	g) subsystem

	8. система обладнання кабіни екіпажу / система оборудования кабины экипажа
	h) fuel system

	9. додаткова система / дополнительная система
	i) crew system

	10. підсистема / подсистема
	j) landing gear system


Exercise 80. Identify: a) nouns, b) adjectives, c) verbal forms, 
d) adverbs among the following words. Translate them. (There are words that belong to different parts of speech).

Generally, system, include, required, major, navigation, communication, additional, design, early, represent, dimensional, influence, aerodynamic, concept, component, installation, complex, locating, structural, often, made, model, dimension, fuel, power, control, relatively, shape, directly, complete, structure.

Exercise 81. Find in text 8 synonyms to the following words:
Comprise, demand, work, main, energy, management, undercarriage, structure, commence, comparatively, big, size, effect, form, initial, period, determination, finish, supplementary, mount, a lot of, structural member, difficult, help, building, complete, cheap, positioning, general, as, forward motion, choice.

Exercise 82. Give antonyms to the following words:
Exclude, these, particularly, minor, take-off, defuel, complete, late, small, few, be subjected to, result in, indirectly, act separately, final, before or after, begin, lacking, removal, by-passing, easy, rarely, hinder, empty, expensive, whole, reduce.

Exercise 83. Put general, subject, alternative, disjunctive and special questions to each of the following sentences.

1. The design of aircraft systems must begin relatively early because they represent large dimensional and volume requirements. 
2. During the preliminary design phase, the aircraft system definition is completed to include additional subsystems. 3. Mock-ups are full scale models of the aircraft, made of inexpensive materials, which aid in the locating of structural and system components.
Exercise 84. Answer the questions on text 8.

1. What do aircraft systems include generally? 2. What are the major aircraft systems? 3. Why must the design of aircraft systems begin relatively early? 4. What is completed during the preliminary design phase?    5. What are installation of aircraft system components and the routing of tubing and wiring through the aircraft aided by? 6. What is a mock-up?      7.What does aircraft systems design influence? 8. What does it interact with?

Exercise 85. Translate into English.
	 1. Системи літака включають всі системи та підсистеми, необхідні для експлуатації літака.
	1. Системы самолёта включают все системы и подсистемы, необходимые для эксплуатации самолёта.

	2. Конструювання систем літака повинно розпочинатись відносно рано, оскільки до їх розмірів та об’єму висуваються вимоги, які можуть впливати на загальні габарити та форму літака. 
	2. Конструирование систем самолета должно начинаться относительно рано, поскольку к их размерам и объему предъявляются требования, которые могут влиять на общие габариты и форму самолёта.

	3. На етапі попереднього проектування завершується визначення систем літака для включення додаткових підсистем. 
	3. На этапе предварительного проектирования завершается определение систем самолёта для включения дополнительных подсистем.

	4. Створення часткових або повних макетів літака допомагає виконувати такі складні завдання, як монтаж багатьох елементів систем літака, технологія прокладання трубопроводів та електропроводки літака.
	4. Создание частичных или полных макетов самолета помогает выполнить такие сложные задачи, как монтаж многих элементов систем самолёта, технология прокладывания трубопроводов и электропроводки самолёта.

	5. Макети – це виготовлені з недорогих матеріалів моделі повітряного судна в натуральну величину, які допомагають розмістити елементи конструкції та систем.
	5. Макеты – это изготовленные из недорогих материалов модели воздушного судна в натуральную величину, которые помогают разместить элементы конструкции и систем.


Exercise 86. Speak on “Aircraft Systems Design”.

.
.

Exercise 87. Make up a summary of text 9 and entitle it.
Text 9
Aeropropulsion systems and gas turbine technologies pertain to a wide and challenging spectrum of advanced and enabling technologies that include aerodynamics, thermodynamics, materials science, and controls theory. Computational design requirements for gas turbines tend to be extremely demanding as the flow fields and stress fields are very complex and must be well understood to achieve the required design efficiency. As with other critical technology areas, the primary technology drivers are to reduce design cycle time and cost as well as manufacturing costs. For aeropropulsion technologies there is the additional challenge of environmental effects where both noxious and particulate or visible emissions must be reduced. This technology element consists of the following sub-technology elements: 

•
Digital Electronic Fuel Control Design And Validation 

•
Component Integration Concepts. 

Exercise 88. Read and translate text 10 using the notes below and put key questions to the text.
Text 10. Digital Electronic Fuel Control Design 
and Validation

Based on pilot input for power, external conditions such as air temperature, and pressure, and internally sensed parameters such as speed and temperature the control system of an engine automatically controls all the subsystems of the engine to keep it trimmed1 and operating properly.
The fuel control manages fuel flow, the position of various mechanical parts including bleed valves2, inlet guide vanes, stators3 and afterburner nozzle if so equipped, to ensure that an engine operates within all required design parameters - acceleration4, speed and temperature and in such a manner as to minimize aero-thermodynamic problems including stall. Digital electronic controls represent a mature technology in terms of actually controlling engine performance within specified limits. Some existing controls provide additional functionality including the monitoring of life usage parameters. Advanced fuel control systems will be required to offer even greater functionality. Advanced controls will further enhance both the performance of an engine and the life cycle costs of an engine. Life cycle costs will be reduced both through the control system monitoring of components and through the smart control5 of engine parameters to ensure that the required performance is delivered to the pilot in the least damaging mode.

Smart control systems will also be used to accommodate for damage, both severe and gradual to ensure the optimal performance of the engine under these degraded conditions. These smart controllers will have the ability to sense the onset6 of aerodynamic stall, or a vibration and take appropriate corrective action.

Additionally the engine control system will eventually form a part of an integrated aircraft control system where performance efficiency will begin to approach the optimum for a particular configuration.
Notes
1trim – врівноважувати, регулювати, балансувати / уравновешивать, регулировать, балансировать 

2bleed valve – 1. випускний клапан 2. зливний / дренажний клапан / 
1. выпускной клапан 2. сливной / дренажный клапан 
3stator – статор (електричного двигуна чи конденсатора змінної ємності) / статор (электрического двигателя или конденсатора переменной емкости)
4acceleration – прийомистість (двигуна) / приёмистость (двигателя)
5smart control – інтелектуальний контроль / интеллектуальный контроль
6onset – 1. напад, натиск 2. початок / 1. нападение, натиск 2. начало
Exercise 89. Translate text 11 in a written form and write out terms that refer to designing.
Text 11. Component Integration Concepts

Component integration addresses the concept of efficient matching of the various design elements of a gas turbine engine into the most efficient engine possible. Component integration initiatives will typically be multidisciplinary design optimization activities that involve computational aero-thermodynamic and structural analysis packages.

An example of this concept is in the design of a diffuser section between the compressor and the combustor of an engine. The diffuser will provide significant structural rigidity to the engine but must also provide a very efficient flow path between the compressor and the combustor. The velocity profile on entry to the combustor must also be optimized for low-pressure losses and highly efficient and non-damaging combustion to occur.
Exercise 90. Read text 12 and get ready to make a report on it. Make use of the notes below.

Text 12. Smart Structures and Materials

A smart structure is one in which the structural element or skin performs a function that is not related to structural performance. For example, a composite skin on a control surface, with integrated sensors and actuators connected to signal processing and device controlling electronics, could be used to minimize flutter1 occurrences for the control surface. The smart structure uses the sensors to measure changes in its condition or environment. The attached processor monitors the changes and either logs2 them to a storage device3, recommends corrective or diagnostic action or commands the actuators to adjust the properties of the structure. The advantage of the smart structure over more conventional structures is that it can adapt to its environment as the conditions around it are changing. The on-line ability of the smart structure means that it can remain 'tuned' and effective where other more conventional systems would have to be constantly maintained or operated at less than optimum conditions. This is a very attractive feature for most aeronautical applications, where in-flight controls must be precisely adjusted and yet may vary by great degrees depending upon flight conditions such as weather, loads, or even takeoff and landing. Of the different smart structures technologies undergoing development, shape control, flutter suppression, vibration control, loads alleviation4, and loads and health monitoring are considered the most promising for aeronautical applications.
Notes
1flutter – 1. флатер 2. коливання; вібрація / 1. флаттер 2. колебание; вибрация 
2 log – реєструвати, записувати / регистрировать, записывать 

3storage device – запам’ятовуючий пристрій / запоминающее устройство

4alleviation – пом’якшення, зменшення, ослаблення / смягчение, уменьшение, ослабление 

Exercise 91. Compose a dialogue on “The Problems of Aircraft Structure Designing” on the basis of the texts 1 – 12.
UNIT II. COMPUTER GRAPHICS 
IN AIRCRAFT DESIGNING

Exercise 1. Memorize the active vocabulary to text 1.
	computer graphics
	комп’ютерна графіка 
	компьютерная графика

	drawing
	креслення
	чертеж

	computer controlled manufacturing techniques
	програмно-керовані технології виробництва
	программно-управляе-мые технологии производства

	viewing angle
	кут огляду
	угол обзора


	image data
	дані зображення; зображення або образи, що підлягають обробці
	данные изображения; изображения или образы, подвергающиеся обработке

	representation of image data
	відображення  даних, що підлягають обробці
	отображение данных, подлежащих обра-ботке

	manipulation of image data
	обробка, маніпуляції або операції з даними зображення
	обработка, манипуляции или операции с данными изображения

	software
	програмне забезпечення, програмні засоби
	программное обеспечение, программные средства

	hardware
	апаратні засоби, технічне забезпечення
	аппаратные средства, техническое обеспечение

	subfield
	підрозділ 
	подразделение

	digital synthesizing
	цифрове синтезування
	цифровое синтезирование

	digital manipulating
	цифрова обробка
	цифровая обработка

	visual content
	візуальний контент, інформаційне наповнення
	визуальный контент, информационное наполнение

	powerful tool
	потужний засіб, інструмент
	мощное средство, инструмент

	interference
	1. перешкода; 2. взаємовплив 
	1. помеха; 2. взаимное влияние

	visualize data
	візуалізувати дані
	визуализировать данные

	check for fit
	перевіряти на щільність кріплення
	проверять на плотность посадки

	Computer Aided Design (CAD)
	автоматизоване про-ектування
	автоматизированное проектирование

	Computer Aided Design Drafting (CADD)
	автоматизоване про-ектування та креслення
	автоматизированное проектирование и черчение

	Computer Aided Manufacturing (CAM)
	автоматизована система управління виробництвом
	автоматизированная система управления производством

	Computer Aided Engineering (CAE)
	автоматизоване конструювання
	автоматизированное конструирование


Exercise 2. Read, translate and give the gist of text 1.
Text 1. Computer Graphics Tools
From the early days of aviation, development of aircraft, aircraft engines, and other components relied heavily on aircraft drawings. However, with the introduction and advancement of computers, the way drawings are created changed dramatically. Using new computer controlled manufacturing techniques, it became possible to design a part and show it in “virtual reality,” from any possible viewing angle.

Computer graphics is one of the new terms which became commonplace in aircraft designing.

Computer graphics is computer created graphics and, more generally, the representation and manipulation of image data with help from specialized software and hardware. The term computer graphics has been used in a broad sense to describe "almost everything on computers that is not text or sound". Typically, it refers to several different things:

• representation and manipulation of image data by a computer;

• various technologies used to create and manipulate images;

• a subfield of computer science which studies methods for digitally synthesizing and manipulating visual content.

Graphics includes creation, storage and manipulation of models and images of objects. These models come from different fields, and include physical, mathematical, engineering, architectural, and even conceptual structures. A well-constructed graph can present complex data in a form that is easier to understand and interpret. Areas as diverse as education, science, engineering, medicine, commerce, advertising and entertaining all rely on computer graphics.

In aircraft designing it has been used along with many powerful tools developed to visualize data and help designers in assembling separately created structural units and checking them for proper fit and possible interferences. The more common of them are: 
• Computer Aided Design Drafting (CADD) — where a computer is used in the design and drafting process,

• Computer Aided Design (CAD) — where a computer is used in the design of a product,

• Computer Aided Manufacturing (CAM) — where a computer is used in the manufacturing of a product, and

• Computer Aided Engineering (CAE) — where a computer is used in the engineering of a product.
By integrating the capabilities of all these tools, designers have radically changed and improved the way aircraft are designed, engineered and tested. They have also increased productivity and decreased design costs and errors. 
Exercise 3. Translate terminological word combinations related to graphics.

a) graphic database, graphic design, graphic device, graphic display program, graphic drawing, graphic expression, graphic gadget, graphic icon, graphic interface, graphic item, graphic mode, graphic panel, graphic pattern, graphic processing system, graphic representation, graphic scale, graphic tools, graphic window, graphic display program, graphic processing system;
b) graphical accuracy, graphical adjustment, graphical animation, graphical calculation, graphical capabilities, graphical chart, graphical construction, graphical criterion, graphical data processing, graphical data representation, graphical design technique, graphical display, graphical estimation, graphical input, graphical interpretation, graphical multiplication, graphical output,  graphical presentation data, graphical primitive, graphical programming environment;
c) graphics application, graphics architecture, graphics based, graphics card, graphics chip, graphics controller, graphics hardware, graphics language, graphics manipulation, graphics memory, graphics package, graphics printer, graphics simulation, graphics software.
Exercise 4. Match the English – Ukrainian / Russian equivalents.
	1. viewing angle
	a) програмне забезпечення / програмное обеспечение

	2. image data
	b) обробка моделей / обработка моделей

	3. manipulation of      image data
	c) технічне забезпечення/ техническое обеспечение

	4. software
	d) кут огляду / угол обзора

	5. visual content
	e) дані зображення / данные изображения

	6. manipulation of models
	f) автоматизоване конструювання / автоматизированное конструирование

	7. hardware
	g) автоматизоване проектування та креслення / автоматизированное проектирование и черчение

	8. conceptual structure
	h) обробка даних зображення / обработка данных изображения

	9. well-constructed graph
	i) автоматизована система управління виробництвом / автоматизированная система управления производством

	10. Computer Aided Design (CAD)
	j) візуальний контент, інформаційне наповнення / визуальный контент, информа-ционное наполнение

	11. Computer Aided Manufacturing (CAM) 
	k) відображення візуальних даних / отображение визуальных данных

	12. Computer Aided Design Drafting (CADD) 
	l) концептуальна структура / концептуальная структура

	13. Computer Aided Engineering (CAE) 
	m) потужний інструмент / мощный инструмент

	14. complex data
	n) добре побудований графік / хорошо построенный график

	15. representation of image data
	o) автоматизоване проектування / автоматизированное проектирование

	16. powerful tools
	p) складні дані / сложные данные


Exercise 5. Complete the following sentences.
1. Using new computer controlled manufacturing techniques, it became possible … . 2. … the representation and manipulation of image data with help from specialized software and hardware. 3. The term computer graphics has been used in a broad sense to describe … .         4. Typically, the term “computer graphics” refers to … . 5. Computer graphics as the subfield of computer science studies … . 6. Graphics includes … . 7. A well-constructed graph can present … . 8. Areas as diverse as … all rely on computer graphics. 9. By integrating the capabilities of all these tools, designers have radically changed and improved….
Exercise 6. Make up sentences with the following word-combinations from text 1.

To change dramatically, to show a part in “virtual reality,” to become commonplace, to be used in a broad sense, to represent and manipulate image data, to come from different fields, to present complex data, to rely on computer graphics, to help in assembling, to check for proper fit and interference, to integrate the capabilities, to increase productivity, to decrease design costs and errors. 

Exercise 7. Explain the difference between the following terms.

Drawing and computer graphics, representation and manipulation of image data, computer aided design drafting and computer aided design, software and hardware, computer aided manufacturing and computer aided engineering.

Exercise 8. Ask questions on the information missed in the sentences in exercise 5.
Exercise 9. Answer the questions on text 1.

1. What did aircraft design rely on in its early days?  2. How have the introduction and advancement of computers changed the way aircraft drawings are created? 3. What is computer graphics? Is it "almost everything on computers that is not text or sound"? 4. What is used to represent and manipulate image data in computer graphics? 5. What does graphics study as the subfield of computer science? 6. What operations does graphics include? 7. Where do the models of objects processed by graphical programs come from? 8. Where is graphics used today? 9. What tools have been developed along with computer graphics to help designers in their work? 10. How useful are these tools in aircraft designing?

Exercise 10. Translate the following sentences and define the passive tense. Change the sentences into the negative and interrogative forms.

1. Computer imagery is found in all kinds of aircraft investigation and design procedures. 2. This model is being displayed visually as a two-dimensional image through 3D rendering process. 3. Animation, movies and the video game industry have been revolutionized by developments in computer graphics. 4. By the end of the meeting a creative design solution had been found by all the participants. 5. People from all over the world were attracted to first computer graphics laboratories. 6.2D graphics is mainly used in applications originally developed upon traditional printing and drawing technologies. 7. Two-dimensional models will be preferred, because they give more direct control of the image than 3D computer graphics. 8. At that time Computer Aided Design was being developed to assist people with technical drawing and drafting. 
9. The design in simulations will be tested by an architect after the presentation of his project.10. A variety of software products designed for CAD is being targeted to a specific application or industry.

Exercise 11. Change the following sentences from the Active Voice into the Passive Voice after the model.
	Model:
	The designer checks the program.-The program is checked by the designer.

The designer is checking the program.- The program is being checked by the designer.

The designer has checked the program.-The program has been checked by the designer.

The designer must check the program.-The program must be checked by the designer.


1. Engineers take into account the physical principles of the turbulent air flows over surfaces. 2. They are testing the design in simulations to check its serviceability. 3. The development of computer graphics has made computers easier to interact with. 4. We can display this model visually as a two-dimensional image 5. Before designing aircraft components, an engineer considers the way air movement creates friction and causes drag or heating.   6. The new CAD software is quickly interpreting many types of data. 7. Developments in computer graphics have made a profound impact on many types of media. 8. A well-constructed graph can present complex data in a form that is easier to understand and interpret. 9. We display a sequence of images on the computer screen to create the illusion of movement, 10. The program has united numerous potential users.
Exercise 12. Translate into English.
	1. Комп’ютерна графіка – це створені комп’ютером графіки для відображення даних та обробки візуальної інформації.
	1. Компьютерная графика – это созданные компьютером графики для отображения данных и обработки визуальной информации.

	2. Термін “комп’ютерна графіка” стосується декількох різних понять: 

• створення та обробка візуальної інформації; 

• різні технології, що використовуються для створення та операцій із візуальними даними; 

• підрозділ комп’ютерної науки, що вивчає методи цифрового синтезу та управління  візуальним контентом.
	2. Термин “компьютерная графика” относится к нескольким разным понятиям:

• создание и обработка визуальной информации;

•различные технологии, использующиеся для создания и операций с визуальными данными;

• подразделение компьютерной науки, изучающее методы цифрового синтеза и управления визуальным контентом.

	3. Графіка передбачає створення, зберігання та обробку моделей та зображень об’єктів.
	3. Графика предусматривает создание, сохранение и обработку моделей и изображений объектов.

	4. Комп’ютери використовувалися не лише для створення креслень, але й для того, щоб показати об’єкти креслень у віртуальній реальності під будь- яким кутом огляду. 
	4. Компьютеры использовались не только для создания чертежей, но и для того, чтобы показать объекты черчения в виртуальной реальности под любым углом обзора.

	
	

	5. Об’єднавши можливості всіх потужних засобів проектування, авіаконструктори підвищили продуктивність авіаконструювання, зменшили вартість дизайну та кількість помилок.
	5. Объединив возможности всех мощных средств проектирования, авиаконструкторы увеличили продуктивность авиаконструирования, уменьшили стоимость дизайна и количество ошибок.

	6. Система автоматизованого проектування призначена для автоматизації процесу проектування та пошуку проектних рішень.
	6. Система автоматизированного проектирования предназначена для автоматизации процесса проектирования и поиска проектных решений.

	7. Автоматизована система управління виробництвом включає в себе процес комп’ютеризованої підготовки виробництва, а також комплекси програм, що використовуються інженерами-технологами.
	7. Автоматизированная система управления производством включает в себя процесс компьютеризированной подготовки производства, а также комплексы программ, используемые инженерами-технологами.

	8. Автоматизоване конструювання використовується для вирішення різних інженерних завдань: розрахунків, аналізу та імітації фізичних процесів.
	8. Автоматизированное конструирование используется для решения различных инженерных задач: расчётов, анализа и имитации физических процессов.

	9. CAE-системи – це різноманітні програми, що дозволяють оцінити, як поводитиметься комп’ютерна модель виробу в реальних умовах експлуатації. 
	9. CAE-системы – это разнообразные программы, которые позволяют оценить, как поведёт себя компьютерная модель изделия в реальных условиях эксплуатации.


Exercise 13. Speak on ”Computer Graphics Tools”.
Exercise 14. Memorize the active vocabulary to text 2.
	interface
	інтерфейс
	интерфейс

	indispensable
	обов’язковий, необхідний
	обязательный, необходимый

	dimension
	розмірність, вимір
	размерность, измерение

	two-dimen-sional (2D)
	двовимірний
	двухмерный

	three-dimensi-onal (3D) 
	тривимірний, просторовий 
	трехмерный, пространственный 

	advertising
	рекламна діяльність
	рекламная деятельность

	higher-dimen-sional object
	об’єкт вищої вимірності
	объект более высокой размерности

	coordinate
	координата
	координата

	animated gra-phics 
	анімаційна графіка 
	анимационная графика 

	imagery
	зображення
	изображение

	computer-based generation 
	програмне створен-ня
	программное создание

	digital image
	цифрове зображення
	цифровое изображение

	application
	прикладна програма
	прикладная программа

	typography
	друкарська розмітка тексту
	типографская разметка текста

	cartography
	картографія
	картография

	technical drawing
	технічне креслення
	технический чертеж

	geometric data
	геометричні параметри
	геометрические параметры

	rendering
	рендерінг (процес побудови та відображення гра-фічної сцени або тривимірного об’єкта за його описом у растровій цифровій формі)
	рендеринг (процесс построения и отображения графической сцены или трёхмерного объекта по его описанию в растровой цифровой форме)

	real-time viewing
	що відбувається у реальному часі
	происходящий в реальном времени

	airframe
	планер, корпус літального апарата
	планер, корпус летательного апарата

	modeling technique
	техніка моделю-вання
	техника моделирования

	end product
	кінцевий продукт
	конечный продукт

	plotter
	планшет
	планшет

	paper layout
	розмітка, планування на папері
	разметка, планировка на бумаге

	aircraft accident
	авіакатастрофа
	авиакатастрофа

	incident
	інцидент, аварійна подія
	инцидент, авиапроишествие

	aviation regulator
	авіаінспектор
	авиаинспектор

	government air safety investigator
	інспектор державної служби з питань авіаційної безпеки 
	инспектор государственной службы по вопросам авиационной безо-пасности 

	assimilate 
	1. уподібнювати      2. порівнювати
	1. уподоблять 2. сравнивать

	training/ educational tool
	тренувальний / навчальнй засіб
	тренировочное / обучающее средство


Exercise 15. Read and translate text 2.

Text 2. Image Types in Computer Graphics
Graphics is an integral part of all computer user interfaces, and indispensable for visualizing two-dimensional (2D), three-dimensional (3D), and higher-dimensional objects. The dimension of an object is the minimum number of coordinates needed to specify any point within it. An object relating to two dimensions is usually describable in terms of length and width or length and height, while a three dimensional one is an object with dimensions of length, width, and depth (or height), directions of which do not lie in the same plane.
Computer generated imagery can be categorized into several different types: 2D, 3D, and animated graphics.
2D computer graphics are the computer-based generation of digital images—mostly from two-dimensional models and by techniques specific to them. They are mainly used in applications that were originally developed upon traditional printing and drawing technologies, such as typography, cartography, technical drawing, advertising, etc. There two-dimensional models are preferred, as they give more direct control of the image than 3D computer graphics.
3D computer graphics are graphics that use a three-dimensional representation of geometric data stored in the computer for the purposes of performing calculations and rendering 2D images. Such images may be for later display or for real-time viewing.

As technology has improved, 3D computer graphics have become more common, but 2D graphics are still widely used. The ability to design an airframe or avionics system with three-dimensional (3-D) modeling techniques gives engineers a far more accurate vision of the eventual end product than traditional methods using two-dimensional (2-D) drawings, plotters and paper layouts, thus making it easier to spot potential problems early in the design process.
Computer animation, a subfield of computer graphics and animation, is the art of creating moving images by means of 3D graphics. Computer graphics animations of aircraft accidents and incidents are routinely produced by a variety of organizations such as airlines, aircraft manufacturers, aviation regulators, government air safety investigators for many purposes. Animations can be useful as they help to assimilate large amounts of data, place a sequence of events into time perspective, provide a useful analysis tool for investigators and aid explanation of an event as well as provide a training/educational tool.

Exercise 16. Find in text 2 the translation of the following words and word combinations.

Інтерфейс; анімаційна графіка; виконувати обчислення; цифрове зображення; геометричний параметр; технічне креслення; прикладна програма; об’єкт вищої вимірності; двовимірний об’єкт; інспектор державної служби з питань авіаційної безпеки; авіакатастрофа; техніка моделювання; тренувальний / навчальній засіб; кінцевий продукт; планування на папері; авіаційна подія що відбувається у реальному часі; бортове електронне обладнання; порівнювати дані; друкарська розмітка тексту.
Exercise 17. Translate the following word combinations and use them in the sentences of your own.
To be an integral part of, computer user interfaces, to be indispensable for, higher-dimensional objects, the number of coordinates, to specify any point within a coordinate, to relate to, to be describable in terms of, to lie in the same plane, to be categorized into several different types, computer generated imagery, to be used in applications, to be originally developed upon, to give more direct control of the image, to be stored in the computer for the purposes of, to be for later display, to be for real-time viewing, to give a far more accurate vision, eventual end product, to make easier, to spot potential problems. 
Exercise 18. Translate noun + noun collocations.

Program format, design accuracy, manufacture error, computer activities, computer analysis, aircraft category, design tools, manufacture patent, market price, end product, cargo area, design automation, cargo airline, product certification, company management, model analysis, graphics capability,  graphics architecture. 
Exercise19. Find synonyms in the text to the following words.

Breadth, measurement, constituent, final product, to notice a problem, paper scheme, regularly produced, a training tool, unpleasant happening, to run calculations.

Exercise 20. Comment if the sentences are true or false.

1. 3D computer graphics are the computer-based generation of digital images—mostly from two-dimensional models and by techniques specific to them. 2. As technology has improved, 2D computer graphics have become more common, but 3D graphics are still widely used. 3. Animations cannot be useful as they can’t help to assimilate large amounts of data. 4. An object relating to two dimensions is usually describable in terms of length and width. 5. Animations are mainly used in applications that were originally developed upon traditional printing and drawing technologies. 6.A  three dimensional object is an object with dimensions of length, width, and depth, directions of which lie in the same plane.

Exercise 21. Answer the questions on text 2.

1. What does graphics visualize as an integral part of computer user interfaces? 2. What is dimension of an object? 3. How can we describe an object relating to two or three dimensions? 4. What are the categories of computer generated imagery? 5. What images does 2D computer graphics generate? 6. Are 2D or 3D graphics mostly used in applications developed upon traditional printing and drawing technologies? 7. When are 2D models preferred to 3D ones? 8. What data do 3D computer graphics represent? 9. Has 2D or 3D graphics become more common in aircraft designing? Why? 10. What is a subfield of computer graphics and animation and what does it create? 11. How is computer animation used in aviation? 
Exercise 22. Write out of text 2 all passive forms of the verbs and define their tenses.
Exercise 23. Put questions to the italicized words.

1. Models may be created automatically or manually. 2. Computer applications in aircraft design and engineering have progressed significantly. 3. Manufacturing personnel are required to transform a two-dimensional drawing into a 3D product. 4. Special software products have been specifically developed for use in aircraft design. 5. These products allow people to use computers to create design schematics.     6. Planes, large and small, can be designed with special software. 
7. Many new aircraft can be produced using only new methods. 8. Aircraft design software can also be used to run a wide variety of calculations.
Exercise 24.Write a summary of text 2.
Exercise 25. Memorize the active vocabulary to text 3.
	raster
	растр
	растр 

	raster graphics 
	растрова графіка
	растровая графика

	vector
	вектор
	вектор

	pixel (picture element)
	піксель (елемент зображення)
	пиксел (элемент изо-бражения)

	drawing path
	прокреслена лінія, траєкторія
	прочерченная линия, траектория

	graphic format vector graphics
	графічний формат векторна графіка
	графический формат векторная графика

	geometrical primi-tive
	геометричний елемент (зображення)
	геометрический эле-мент (изображения)

	polygon
	багатокутник
	многоугольник

	
	
	

	control point
	контрольна точка
	контрольная точка

	database
	база даних
	база данных

	track
	доріжка
	дорожка

	encode information
	кодувати інформацію
	кодировать информацию

	flexibility
	гнучкість
	гибкость

	array
	безліч
	множество

	bit map
	бітове /растрове відображення (відображення графічного об’єкта в бітах); бітова мапа
	битовое/растровое отображение (отображение графического объекта в битах); битовая карта

	image file
	графічний файл
	графический файл

	fractal
	фрактал
	фрактал 

	fractal graphics
	фрактальна графіка
	фрактальная графика

	modeled fractal
	змодельований фрактал
	смоделированный фрактал

	fragmented geomet-ric shape
	поділена на частини геометрична фігура
	разделенная на части геометрическая фигура

	reduced-size copy of the whole
	зменшена копія цілого
	уменьшенная копия целого

	self-similar patterns
	самоподібні моделі
	самоподобные модели

	scale
	1. масштаб 2. шкала
	1. масштаб 2. шкала

	magnification
	масштабування,   збільшення
	масштабирование, увеличение

	recursive nature

	рекурсивна сутність / властивість
	рекурсивная сущность / свойство


Exercise 26. Read and translate text 3.
Text 3. Types of Computer Graphics
There are three main types of computer graphics – raster, vector and fractal. The raster graphic is composed of pixels (picture elements) and vector graphic is composed of drawing paths. It is important to understand the difference between them before you chose the graphic format. So, let’s consider these types of computer graphics in more details.

Raster graphic is the representation of images as an array of pixels and is typically used for the representation of photographic images. It stores and displays images as a bit map, a series of closely spaced dots (or pixels) arranged in rows and columns. A bit map is technically characterized by the width and height of the image in pixels and by the number of bits per pixel. Raster images are stored in image files with varying formats.
Vector graphic is the use of geometrical primitives such as points, lines, curves, and shapes or polygons, which are all based on mathematical expressions, to represent images in computer graphics. The images are made up of vectors (also called paths, or strokes) which lead through locations called control points. Each of these points has a definite position on the x and y axes of the work plan. Each point, as well, is a variety of database, including the location of the point in the work space and the direction of the vector. Each track can be assigned a colour, a shape, a thickness and also a fill. Vector graphics consists in encoding information about shapes and colours that comprise the image, which can allow more flexibility in rendering.

Vector graphics formats are complementary to raster graphics. 
There are instances when working with vector tools and formats is the best practice and instances when raster tools and formats are much more effective. There are times when both formats come together. An understanding of the advantages and limitations of each technology and the relationship between them is most likely to result in efficient and effective use of tools.

Another type of graphics, which is widely used today, is fractal graphics. It comes from a word “fractal”, which is a rough or fragmented geometric shape that can be split into parts, each of which is a reduced-size copy of the whole. Fractals are typically self-similar patterns and include the idea of a detailed pattern repeating itself. They denote a shape that appears similar at all scales of magnification and is therefore often referred to as "infinitely complex." The recursive nature of some patterns is obvious in certain examples—a branch from a tree is a miniature replica of the whole: not identical, but similar in nature. Modeled fractals may be sounds, digital images, electrochemical patterns etc.
Exercise 27. Translate the terminological word combinations and distribute them in 3 columns below.

	Vector graphics
	Raster graphics
	Fractal graphics

	
	
	


The use of geometrical primitives such as points, lines and curves; a rough or fragmented geometric shape;  representation of images as an array of pixels; to be based on mathematical expressions; to allow more flexibility in rendering; to be used for the representation of photographic images; to be split into parts; to assign a colour, a shape, a thickness and a fill to each track; to display images as a bit map; to be a reduced-size copy of the whole; to display images as a series of closely spaced dots (or pixels) arranged in rows and columns; to be made up of vectors; self-similar patterns; to be is technically characterized by the width and height of the image in pixels; to lead through locations called control points; the idea of a detailed pattern repeating itself; to be stored in image files with varying formats; the recursive nature.
Exercise 28. Match the terms and their definitions.

	fractal graphics
	self-similar pattern which includes the idea of a detailed pattern repeating itself

	fractal
	the use of geometrical primitives based on mathematical expressions to represent images in computer graphics

	raster graphics
	a series of closely spaced dots or pixels arranged in rows and columns

	bit map
	the representation of images as an array of pixels typically used for the representation of photographic images

	vector graphics
	a type of graphics, which is based on a fragmented geometric shape that can be split into self-similar parts


Exercise 29. Give definitions to the following terms:
pixels, vector graphics, geometrical primitives, control points, raster graphics, a bit map, fractal graphics, a fractal, self-similar patterns.
Exercise 30. Decipher the abbreviations: 2D, 3D, CAD, CAM, CADD, CAE.

Exercise 31. Answer the questions on text 3.

1. What are the main types of computer graphics? 2. Is raster or vector graphics composed of pixels? 3. What is vector graphics based on? 4. What does it use to make up images? 5. What data do the control points carry? 6. What information does vector graphics encode? 
7. Vector graphics formats are complementary to raster graphics, aren’t they? 8. How does raster graphics represent images? 9. What is it typical for? 10. What stores and displays images in raster graphics? 11. How is a bit map technically characterized? 12. What is a better practice: vector or raster graphics? 13. What does fractal graphics come from? 14. What is typical for fractals? 15. Can you provide your own examples of the recursive nature of fractal patterns?
Exercise 32. Use the verbs in brackets in the correct tense and voice form. 
1. A variety of software products designed for CAD can (to find) on the market. 2. Fractals (to include) the idea of a detailed pattern repeating itself. 3. Advanced computer programs usually (to require) extensive training from their users, as they (to be) very complex and challenging to work with. 4. Each track can (to assign) a colour, a shape, a thickness and also a fill. 5. In the 1970s, researchers (to initiate) a project to greatly improve the conceptual design process. 6. Computer graphics (to become) a top conceptual level aircraft design tool that (to provide) a 3D computer-aided design environment. 7. Data quickly (to model) in interface, and then (to analyze) using a suite of multidisciplinary modules representing aerodynamic parameters. 8. A software tool (to develop) to give aircraft builders the information they needed to rapidly and accurately forecast during early design phases an aircraft's performance and cost. 9. Designing new civil air transportation (to make) far easier thanks to aircraft design software. 10. A bit map technically (to characterize) by the width and height of the image in pixels.
.

.

.

Exercise 33. Put different types of questions to each sentence. 
1. Each of control points has a definite position on the x and y axes of the work plan. 2. Vector graphics formats are complementary to raster graphics. 3. A bit map is technically characterized by the width and height of the image in pixel. 4. 3D projection is a method of mapping three dimensional points to a two dimensional plane. 5. The rendering program is usually built into the computer graphics software. 6. 3D models are not confined to virtual space. 7.Understanding of the advantages and limitations of each technology results in effective use of tools. 8. An assembly drawing is usually accompanied by detail drawings of various parts. 9. Drawings must give such information as size and shape of the object and all of its parts. 10. Computational methods have revolutionized the aircraft design process. 11. Design information was mostly provided by the results of analytic theory.
Exercise 34. Write out of text 3 the sentences with modal verbs and define the type of the infinitives connected with the modal verbs in the compound verbal modal predicates.
Exercise 35. Compose a dialogue on “Computer Graphics in Aircraft Designing”.
Exercise 36. Speak on:

1. Latest Technological Achievements in Aircraft Designing. 

2. Computer Graphics and Other Powerful Tools Used in Modern Design. 3. Computer Generated Imaginary. 4. Types of Computer Graphics.

Exercise 37. Write out from text 4 new terms relating to types of aircraft drawings.

Text 4. Purpose and Function of Aircraft Drawings. 
Types of Drawings
Drawings and prints are the link between the engineers who design an aircraft and the workers who build, maintain, and repair it. A print may be a copy of a working drawing for an aircraft part or group of parts, or for a design of a system or group of systems. They are made by placing a tracing of the drawing over a sheet of chemically treated paper and exposing it to a strong light for a short period of time. 
When the exposed paper is developed, it turns blue where the light has penetrated the transparent tracing. The inked lines of the tracing, having blocked out the light, show as white lines on a blue background. Other types of sensitized paper have been developed; prints may have a white background with coloured lines or a coloured background with white lines.

Drawings must give such information as size and shape of the object and all of its parts, specifications for material to be used, how the material is to be finished, how the parts are to be assembled, and any other information essential to making and assembling the particular object.

Drawings may be divided into three classes: (1) detail, (2) assembly, and (3) installation. 

A detail drawing is a description of a single part, describing by lines, notes, and symbols the specifications for size, shape, material, and methods of manufacture to be used in making the part. Detail drawings are usually rather simple; and, when single parts are small, several detail drawings may be shown on the same sheet or print. 

An assembly drawing is a description of an object made up of two or more parts. It describes the object by stating, in a general way, size and shape. Its primary purpose is to show the relationship of the various parts. An assembly drawing is usually more complex than a detail drawing, and is often accompanied by detail drawings of various parts.

An installation drawing is one which includes all necessary information for a part or an assembly in the final installed position in the aircraft. It shows the dimensions necessary for the location of specific parts with relation to the other parts and reference dimensions that are helpful in later work in the shop. 

Drawings created using computers may be viewed as they appear on the computer monitor, or they may be printed out in “hard copy” by use of an ink jet or laser printer. Larger drawings may be printed by use of a plotter or large format printer. Large printers can print drawings up to 42 inches high with widths up to 600 inches by use of continuous roll paper. 
.
.

.

Exercise 38. Translate text 5 using a dictionary and write key questions to the text.
Text 5. 3D Modeling in Aircraft Design
3D modeling is the process of developing a mathematical, wireframe representation of any three-dimensional object, called a "3D model", via specialized software. Models may be created automatically or manually; the manual modeling process of preparing geometric data for 3D computer graphics is similar to plastic arts such as sculpting. 3D models may be created using multiple approaches: use of curves to generate accurate and smooth surface patches, polygonal mesh modeling (manipulation of faceted geometry), or polygonal mesh subdivision. A 3D model can be displayed as a two-dimensional image through a process called 3D rendering, used in a computer simulation of physical phenomena, or animated directly for other purposes. The model can also be physically created using 3D printing devices.

If any industry has been drastically - and permanently - altered by the continual advances of computer technology during the past 15 years, it is the field of aircraft design. By integrating the capabilities of electronic development tools, designers have radically changed and improved the way aircraft are designed, engineered and tested. In the process they have also enjoyed increased productivity and decreased design costs and errors. 

The ability to design an airframe or avionics system with three-dimensional (3-D) modeling techniques gives engineers a far more accurate vision of the eventual end product than traditional methods using two-dimensional (2-D) drawings, plotters and paper layouts, thus making it easier to spot potential problems early in the design process. Manufacturing personnel are also no longer required to transform a two-dimensional drawing into a three-dimensional product. Computer applications in aircraft design and engineering have progressed virtually to the point where they are indispensable, many new aircraft are so complex that they simply cannot be produced using old methods. 
Exercise 39.Make up a plan of text 6. Render its contents in Ukrainian/Russian and English. 
Text 6. Aircraft Design Software
Aircraft design software is a software product which has been specifically developed for use in aircraft design. Planes large and small can be designed with this software, and the software can include an assortment of powerful tools which are intended to aid the designer. Several commercial products are available, along with freeware versions intended for use by students and hobbyists. Some aerospace companies have even developed their own aircraft design software to meet the needs of particular projects.

This software is part of a larger family of computer assisted design (CAD), also known as computer aided design products. These products allow people to use computers to create design schematics, three dimensional models, and other tools which will help them assemble a design. Using such software can create a great deal of flexibility for a designer, in contrast with more traditional design methods, which involve the creation of paper mockups and real world models. Engineers, architects, and many other designers of a wide range of products all take advantage of CAD software and the extensions which can be added to increase functionality, such as a component which will communicate with a fabricator to build objects in real life to the specifications of the software program.

One feature which can be included in aircraft design software is a physics engine which will explore the properties of the proposed aircraft. This can be used to identify problems, to run calculations, and to simulate real world situations to determine whether or not the design will actually be functional. Aircraft design software can also be used to run a wide variety of calculations involving the estimated weight of the aircraft, the max fully-laden weight, and so forth.

While most programs can generate blueprints and schematics, some aircraft design software can take things a step further. Specialty products can directly design machining parts for building the aircraft being designed with the software. The software can also design and lay out a manufacturing facility, based on the needs of the aircraft, and designed to maximize efficiency.

In addition to being used to design new aircraft, aircraft design software can be utilized when renovations or overhauls are planned. The software is also used by people who work with simulators to design custom aircraft to play with. Enthusiasts may enjoy the opportunity to work in the aviation field vicariously, even if their aircraft will never be produced in the real world. Such software can also be used in simulations of crashes, mechanical failures, and other problems, to explore how and why things went wrong.
Exercise 40. Read text 7 and get ready to make a report on it.
Text 7. Graphics in Aircraft Synthesis – an Innovative 
Software Tool
Designing new civil air transportation has been made far easier thanks to aircraft design software that inspects, modifies, and integrates the engineering analysis process. Since the results of a traditional design study are presented in the form of charts, graphs, drawings, etc., the computer-based study should yield these same results. The process of generating this graphical data can be very demanding of engineering time. In view of the capabilities of modern computer graphics hardware, the most rapid and accurate way to produce such graphical output is to include it in the computer synthesis program.

In the 1970s, Ames Research Center initiated an endeavor to greatly improve the conceptual design process. A software tool was developed to give aircraft builders the information they needed to rapidly and accurately forecast during early design phases an aircraft's performance and cost, even the noise it would generate.

Working closely with airframe and engine manufacturers, Ames formulated the AirCraft SYNThesis (ACSYNT) tool. ACSYNT is becoming a predominant software tool for aircraft conceptual design. Moreover, this historical connection with the "customer" provided the foundation for commercializing ACSYNT.

ACSYNT has become a top-notch conceptual level aircraft design tool that provides a 3D computer-aided design (CAD) environment coupled with detailed analysis capabilities. An aircraft concept can be quickly modeled in the CAD interface, and then analyzed using a suite of multidisciplinary modules representing aerodynamic, propulsion, and mission performance parameters. ACSYNT has been successfully applied to high-speed civil transport configurations, subsonic transports, and supersonic fighters.

Research and development of ACSYNT is a blend of innovative technology, a viable market, and leadership to direct the effort.

Exercise 41.Speak on “Aircraft Design Software” on the basis of texts 4-7.
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