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INTRODUCTION
The course training program of discipline «Aviation Materials» is developed on the basis of "the guidelines for the development and execution of training programs and work training courses", enacted by order 16.06.2015y. №37 / роз.

The rating grading system (RGS) is an integral part of working curriculum and involves determining the quality of a student performed all types of classroom and independent academic work and his level of acquired knowledge and skills evaluation in grades by the results of this work in the current, module and semester control, with subsequent transfer by multi-scale assessment to assess the national scale and scale ECTS.
(RGS) provides for the use of modular of ratings (current, control, final) and the examination or a test, the final semester and the final rating.
2. Discipline content 
2.1. Topical plan of the discipline
	№


	Topics
	Volume of classes
(hours)

	
	
	Total
	Lectures
	Lab. works
	Self study

	1
	2
	3
	4
	5
	6

	5 semester

	Module №1 « Fundamentals of alloy theory. Iron-carbon alloys»

	1.1
	Solid body structure
	7
	2
	2
	3

	1.2
	Microstructure and imperfections of crystalline structure of metals
	7
	2
	2
	3

	1.3
	The elements of alloy theory
	5
	2
	-
	3

	1.4
	Iron-carbon phase diagram
	7
	2
	2
	3

	1.5
	Carbon steel and cast iron
	7
	2
	2
	3

	1.6
	The theory of heat treatment of steels
	4
	2
	-
	2

	1.7
	The technology of heat treatment
	7
	2
	2
	3

	1.8
	Chemical heat treatment of metals
	7
	2
	2
	3

	1.9
	Coatings deposition technologies
	4
	2
	-
	2

	1.10
	Alloy steels. Classification and designation of alloy steels according to national and international standards
	7
	2
	2
	3

	1.11
	Alloy steels. Types and use of alloy steels
	7
	2
	2
	3

	1.12
	Heat resistant nickel and cobalt alloys
	7
	2
	2
	3

	1.13
	Module test #1
	4
	2
	-
	2

	
	Total for module #1
	80
	26
	18
	36

	Module №2 «Nonferrous metals and alloys. Composite materials»

	2.1
	Alluminium alloys, classification, designation and heat treatment
	8
	2
	2
	4

	2.2
	Titanium based alloys
	7
	2
	2
	3

	2.3
	Magnesium based alloys
	7
	2
	2
	3

	2.4
	Copper based alloys
	7
	2
	2
	3

	2.5
	Tribotechnical materials
	5
	
	
	3

	2.6
	Corrosion of metals
	7
	2
	2
	3

	2.7
	Aircraft fabrics. Aircraft wood
	5
	-
	-
	3

	2.8
	Polymeric aircraft materials
	7
	2
	2
	3

	
	Structure and classification of composite materials materials
	4
	-
	-
	2

	
	Types of composite materials
	7
	2
	2
	3

	
	Novel aerospace materials
	7
	2
	2
	3

	
	Nanomaterials
	4
	-
	-
	2

	
	Homework
	8
	-
	-
	8

	
	Module test #2
	2
	-
	-
	1

	Total for module #2
	85
	25
	16
	44

	Total for the discipline
	165
	51
	34
	80



2.2.3.1. Homework
The Homework is carried out in the third semester in accordance with the methodological recommendations and is an important stage in learning the teaching material, taught in the fifth semester.

The homework is carried out in order to consolidate and deepen the theoretical knowledge and skills in the field of study of electrical materials, based on the educational material delivered on independent study by students. The specific purpose of the homework, depending on the variant, is contained in the study and assimilation of the groups of composite materials, their composition, properties and application in the design of modern aircraft, as well as in the study of the properties of conductor, semiconductor and magnetic materials, the dependence of their properties on a number of factors, the classification of data materials and their application.

The execution, registration and defence of a homework is done individually by the student.
3. Basic concepts of guidance on the subject

3.1. List of references

Basic recommended sources.

3.1.1. Бялік О.М. та ін. Металознавство. Підручник – К.: ІВЦ «Політехніка», 2001. –375 с: іл. 

3.1.2. Матеріалознавство: підручник./ М.В. Кіндрачук, В.Ф. Лабунець, Т.С. Климова, І.Г. Черниш.-К.: НАУ, 2011. – 492 с.;

3.1.3. Лабунець В.Ф. Авіакосмічні матеріали з високою питомою міцністю: навч. Посіб. / В.Ф. Лабунець. – К. : НАУ. – 2015. – 204 с.

3.1.4. Лабунец В.Ф. Авиационные конструкционные материалы с высокой удельной прочностью: Учебное пособие. – Киев: КМУГА, 1993. – 116 с. 

3.1.5. Пахолюк А.П., Пахолюк О.А.. Основи матеріалознавства і конструкційні матеріали. – Львів: Світ, 2005 – 172с.

3.1.6. Полімерні композиційні матеріали в ракетно-космічній техніці: Підручник /Є.О. Джур, Л.Д. Кучма, Г.А.Манько та ін. – К.: Вища освіта, 2003. –399 с: іл. 

3.1.7.Матеріалознавство: російсько-українсько-англійський словник: 9000 слів / укл. : Я. А. Криль [та ін.]. - Л. : Новий Світ-2000, 2009. - 304 с.
3.1.8. S.L. Kakani, Amit Kakani. Materials science. -  New Age International (P) Ltd., Publishers, 2004. – 640p. 

3.1.9. Introduction to Aerospace Materials. 1st Edition / Adrian Mouritz // eBook ISBN: 9780857095152, Paperback ISBN: 9781855739468, Imprint: Woodhead Publishing, Published Date: 23rd May 2012. Page Count: 640   

3.1.10. Kuznetsov V.D., Labunets V.F., Bilokur I.P. Materifls science and engineering. Cource book of lectures. К.: NAU, 2003. – 119 p.;
3.1.11. Klymova T.S. Bratitsa L.S., Suprunivich O.S.  Materials science. Guide to laboratory practical work for students branch 6.070103 “Maintenance of aircraft”. K., NAU, 2011. – 48p.

Additional recommended sources.

3.1.12. Лахтин Ю.М. Материаловедение: Учебник / Ю.М. Лахтин, В.П.  Леонтьева. – М.: Машиностроение, 2003. – 528 с.;
3.1.13. Бабак В.П. Конструкційні та функціональні матеріали. Частина 1. / В.П. Бабак, Д.Ф. Байса, С.Ф. Філоненко. – Київ: Техніка, 2003. – 344 с.;

3.1. 14. Морозова И.Д. Электрорадиоматериалы / И.Д. Морозова. – М.: Воздушный транспорт, 2003р. – 200 с.

3.1.15. Алюминиевые сплавы "Состав, свойства, технология, применение" Справочник / В.М. Белецкий, Г.А. Кривов. – К.: "КОМИНТЕХ", 2005. – 365с. 

3.1.16. Groover Mikell. Fundamentals of modern manufacturing. Materials, processes and systems. - USA, John Willey and sons, Inc, 2007. – 1022p.
 
3.2. Methodological guides and teaching materials

	№

.
	Name


	Index of topics where guides are used
	Amount

	1.
	Methodical recommendations
	Topic 1.1
	1

	2.
	Table “Metallography”
	Lab 1.1 
	1

	3.
	Table “Iron-carbon alloys”
	Lab 1.1-1.4
	1

	4.
	Table “Heat treatment of stels”
	Lab 1.5-1.7
	1

	5.
	Table “Alloy steel”
	Lab 1.8,1.9
	1

	6.
	Table “Alluminium alloys”
	Lab 2.1
	1

	7.
	Table “Titanium alloy”
	Lab 2.3
	1

	8.
	Table “Copper alloys”
	Lab 2.4
	1

	9.
	Table “Plastics”
	Lab 2.8
	1

	10.
	Table “Rubber based materials”
	Lab 3.4
	1

	11.
	Table “Dye masterials”
	Lab 3.5
	1

	12. 
	Table “ Composite materials”
	Lab 2.8
	1

	13.
	Facilities for metallographic analyses
	Lab. 1.1, 1.4, 2.1, 2.3, 2.4.
	8

	14.
	Microscopic sections of carbon and alloy steels, nickel-, titanium-, aluminum-, copper-based alloys
	 Lab. 1.1, 1.4, 1.7-1.9, 2.1, 2.2, 2.3.
	10


4. Students’ Knowledge and Skills Grading System 

4.1. Grading of different kinds of academic work performed by a student is done in accordance with Table 4.1.
Table 4.1

Grading of different kinds of a student’s academic work

	5th semester

	Module №1
	Module №2
	Max. Grade

	Kind of academic work
	Max. Grade
	Kind of academic work
	Max. Grade
	

	Carrying out and defense lab. work №1.1-1.9 
	27 (total)
	Carrying out and defense lab. work №2.1-2.8 
	24 (total)
	

	For carrying out module test№1, a student must receive not less than 18 values
	Carrying out and defense of homework №1 
	7
	

	
	For carrying out module test №2, a student must receive not less than 21 values
	

	Module test №1
	15
	Module test №2
	      15
	

	Total for module №1 
	42
	Module test №2
	46
	

	Examination
	12

	Total for the discipline
	100


4.2. The kind of academic work, performed by a student, has been passed, if a student got positive grade according to National Scale. (table 4.2).

4.3. The grades a student has been given for the different kinds of academic work the summed up and the result constituting a Current Module Grade is entered into the Module Grade Register.

Table  4.2

Correspondence between Grade values and the National System
	Рейтингова оцінка в балах
	National Scale

	Carrying out and defense of lab. work
	Carrying out and defense of Homework
	Carrying out of module test.
	

	3
	7
	14-15
	Excellent

	2,5
	6
	12-13
	Good

	2
	4-5
	9-11
	Satisfactory

	Under 2
	Under 4
	Under 9
	Bad


4.4. Students have their module test№1 and №2 in a written form. The procedure, which lasts up to two academic hours, is held by a commission headed by the head of the department responsible for the discipline. The correspondence between Module Test Grade values and the National Scale is shown in Table 4.3.
Table  4.3

Correspondence between Grade values and the National System
	Module №1
	Module №2
	National System 

	38-42
	42-46
	excellent

	32-37
	35-41
	good

	25-31
	28-34
	satisfactory

	Under 25
	Under 28
	bad


4.5. The Semester Module Grade is calculated as the sum of the Total Module Grades. The correspondence between Semester Module Grade values and the National System is given in Table 4.4., 4.5.

4.6. The Semester Module Grade and the Examination Grade together make up a Total Semester Grade whose correspondence to the National Scale and the ECTS Scale is shown in Table 4.6.
	Table  4.4
	
	Table  4.5

	Correspondence between Semester Module Grade Values and the National Scale
	
	Correspondence between Examination Grade Values and the National Scale

	Semester Grade Values
	National Scale
	
	Examination Grade Values
	National Scale

	79-88
	excellent
	
	11-12
	excellent

	66-78
	good
	
	9-10
	good

	53-65
	satisfactory
	
	7-8
	satisfactory

	Under 53
	bad
	
	Under 7
	bad


4.7. The Total Semester Grade is entered into the Examination Register and into a student’s record book in values, National Scale grades, and ECTS Scale grades.
Table 4.6
Correspondence of Total Semester Grades to

 the National Scale and the ECTS Scale
	Total Semester Grade Values
	National Scale
	ECTS Scale

	
	
	Grade
	Explanation

	90-100
	Excellent
	A
	Excellent 

(excellent performance with insignificant shortcomings)

	82 – 89
	Good
	B
	Very Good

(performance above the average standard with a few mistakes)

	75 – 81
	
	C
	Good

(good performance altogether with a certain number of significant mistakes)

	67 – 74
	Satisfactory
	D
	Satisfactory

(performance meets the average standards)

	60 – 66
	
	E
	Sufficient

(performance meets the minimal criteria)

	35 – 59
	Failed


	FX
	Failed

(bad performance; a second testing is required)

	1 – 34
	
	F
	Failed

(very bad performance; a student shall retake the course)


4.8. The Total Semester Grade is entered into the Examination Register and into a student’s record book in values, National Scale grades, and ECTS Scale grades.

4.8. The Total Semester Grade is entered into a student’s record book, for example: 92/Ex/А,  87/Good/В,  79/Good/С,  68/Sat/D,  65/Sat./Е, etc.

4.9. The Total Discipline Grade corresponds to the Total Semester Grade.

The Total Discipline Grade is entered in the Diploma Supplement
(Ф 03.02 – 01)

АРКУШ ПОШИРЕННЯ ДОКУМЕНТА

	№

прим.
	Куди передано (підрозділ)
	Дата 

видачі
	П.І.Б. отримувача
	Підпис отримувача
	Примітки

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


(Ф 03.02 – 02)

АРКУШ ОЗНАЙОМЛЕННЯ З ДОКУМЕНТОМ

	 № пор.
	Прізвище ім'я по-батькові
	Підпис ознайомленої особи
	Дата ознайом-лення
	Примітки

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


(Ф 03.02 – 04)

АРКУШ РЕЄСТРАЦІЇ РЕВІЗІЇ

	 № пор.
	Прізвище ім'я по-батькові
	Дата ревізії
	Підпис
	Висновок щодо адекватності

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


(Ф 03.02 – 03)

АРКУШ ОБЛІКУ ЗМІН

	№ зміни
	№ листа (сторінки)
	Підпис особи, яка

внесла зміну
	Дата внесення зміни
	Дата

введення зміни

	
	Зміненого
	Заміненого
	Нового
	Анульо-

ваного
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


(Ф 03.02 – 32)

УЗГОДЖЕННЯ ЗМІН

	
	Підпис
	Ініціали, прізвище
	Посада
	Дата

	Розробник
	
	
	
	

	Узгоджено
	
	
	
	

	Узгоджено
	
	
	
	

	Узгоджено
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