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	Department of Manufacturing Engineering

	DESIGN FEATURES OF HIGH-TECH PRODUCTS OF ENGINEERING PRODUCTION
Work program of the discipline (Syllabus)


Details of the discipline
	Level of higher education
	First (bachelor's) 

	Field of study
	13 Mechanical engineering

	Speciality
	131 Applied mechanics

	Educational program
	Mechanical engineering technologies

	Discipline status
	Custom

	Form of study
	full-time (full-time)/part-time/distance/mixed

	Year of preparation, semester
	 4th year, spring semester

	Volume of discipline
	4 credits

	Semester control/ control measures
	Passed

	Schedule of classes
	http://rozklad. kpi. ua/

	Language of teaching
	Ukrainian

	Information about 
thecourse instructors / teachers
	Lecturer: Ph.D., assoc. prof. Gladsky M.M., gladskyi.maksym@lll.kpi.ua
Practical: Ph.D., assoc. prof. Gladsky M.M., gladskyi.maksym@lll.kpi.ua


	Course placement
	https://classroom.google.com/c/NTgwMzEwNDkyMTM0?cjc=wxbxhbf


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The discipline is designed to train highly qualified specialists who are able to solve basic engineering problems using the design features of high-tech products for the manufacture of parts and during research and development work for various applications, including mechanical engineering, aviation industry, medicine, etc.
The purpose of the credit module is to form students' abilities to solve the following typical problems: the study of the design features of high-tech products on the example of the design of an aircraft in operation in civil aviation, the study of appropriate devices and functional systems, as well as the composition of equipment that ensures operational safety.
After studying the credit module, students should have a professional understanding of the following issues: the concept of Industry 4.0, aviation terminology, basic airworthiness requirements; purpose, design and principle of operation of the main units of the aircraft and its systems and equipment.
Also, the student can professionally: analyze the purpose and work of the structural elements of the aircraft; analyze the operation of functional systems and units of a particular type of aircraft; independently study the designs of new types of aircraft.
Prerequisites and place of discipline (place in the structural and logical scheme of training according to the relevant educational program)
The discipline is based on the knowledge gained during the study of disciplines: mechanics of materials and structures; chemistry; physics; materials science; machine parts; three-dimensional modeling; metrology, standardization and certification; engineering technology. The results of the study of the discipline are used in the future in the implementation of course and diploma projects, in production activities.
Contents of the course 
	Section and topic titles
	Number (credits) hours

	
	Just
	including

	
	
	Lecture
	Practical 
	Laboratory 
	SRS

	Section 1. General provisions

	Topic 1.1. Classification of aircraft
	4
	2
	-
	-
	2

	Topic 1. 2. Development and current state of the aviation industry. 
	6
	4
	-
	-
	2

	Total for Chapter 1
	10
	6
	-
	-
	4

	Section 2. Aircraft design

	Topic 2.1. Geometric characteristics of the aircraft
	16
	4
	6
	-
	6

	Topic 2.2. Materials used in constructions
	14
	6
	4
	
	4

	Topic 2.3. Airframe design
	18
	6
	6
	
	6

	Topic 2. 4. Chassis design
	10
	2
	4
	-
	4

	Total for Chapter 2
	58
	18
	20
	-
	20

	Section 3.  Aircraft functional systems

	Topic 3.1. Flight control system
	12
	2
	4
	-
	6

	Topic 3.2. Hydraulic system and ice formation prevention system
	10
	2
	2
	-
	6

	Topic 3.3. High-altitude system
	8
	2
	2
	
	4

	Topic 3.4. Fire and fuel systems
	8
	2
	2
	
	4

	Total under Chapter 3
	38
	8
	10
	-
	20

	Section  4. Power plants

	Topic 4.1. The main components of the power plant
	14
	4
	6
	
	4

	Total for Chapter 4
	14
	4
	6
	-
	4

	Passed
	
	
	
	
	

	Total hours 
	120
	36
	36
	0
	48



Learning Materials and Resources
Main:
1. Aircraft design: a textbook for students. higher. training. institutions of I-II levels of accreditation, studying for special. "Production of aircraft aircraft" / A.P. Boyko [et al.] ; Ed. Yu.M. Tereshchenko. - K. : Higher Education, 2001. - 282 s 

Additional:
2. Airframe Structural Design: Practical Design Information and Data on Aircraft Structures. Chunyun Niu, Michael C. Niu. Conmilit Press, 1988 – 612 p.
3. Aircraft Engineering: Design, Structures and Control Systems. Casey Stokes, Larsen and Keller Education, 2019, 272 p.
4. Aircraft Design: A Conceptual Approach.  Daniel P. Raymer, American Institute of Aeronautics & Ast.; 6th edition, 2018, 1062 p.
Educational content
Methods of mastering the discipline (educational component)
0. Lectures
	No s/n
	Title of the lecture topic and list of main questions (list of didactic means, links to literature and tasks on the SRS)

	1
	Lecture 1
Section 1. General provisions. 
Topic 1.1. Classification of aircraft
Entry. Classification of aircraft and basic concepts used in aviation [1, 2].

	2
	Lecture 2
Section 1. General provisions. 
Topic 1.2. Development and current state of the aviation industry.
General characteristics of the aviation industry [1, 2].

	2
	Lecture 3
Section 1. General provisions. 
Topic 1.2. Development and current state of the aviation industry.
Environmental impact of aviation industry [3].

	4
	Lecture 4
Section 2. Aircraft design 
Topic 2.1. Geometric characteristics of the aircraft
The main geometric characteristics of the aircraft.   [1, 3]

	5
	Lecture 5
Section 2. Aircraft design 
Topic 2.1. Geometric characteristics of the aircraft
Flight and technical characteristics of the aircraft. Operational documentation [1-3].

	6
	Lecture 6
Topic 2.2. Materials used in constructions
Criteria for choosing materials.  [1-3].

	7
	Lecture 7
Section 2. Aircraft design 
Topic 2.2. Materials used in constructions
Aluminum alloys. Titanium alloys. Steel. Composite materials [3].

	8
	Lecture 8
Section 2. Aircraft design 
Topic 2.2. Materials used in constructions
Corrosion control and protection [3].

	9
	Lecture 9
Topic 2.3. Airframe design
Fuselage [1-3].

	10
	Lecture 10
Topic 2.3. Airframe design
Wing [1-3].

	11
	Lecture 11
Topic 2.3. Airframe design
Plumage [1-3].

	12
	Lecture 12
Topic 2.4. Chassis design
The choice of design and dampers. Wheels and brakes. [1-3].

	13
	Lecture 13
Section 3.  Aircraft functional systems
Topic 3.1. Flight control system.
 [1, 3]

	14
	Lecture 14
Topic 3.2. Hydraulic system and ice formation prevention system 
 [1, 2, 3] .

	15
	Lecture 15
Section 3.  Aircraft functional systems
Topic 3.3. High-altitude system 
[2] .

	16
	Lecture 16
Section 3.  Aircraft functional systems
Topic 3.4. Fire and fuel systems 
[2, 3, 4] .

	17
	Lecture 17
Section  4. Power plants
Topic 4.1. The main components of the power plant 
Structural features of the pylon, fastening methods [2, 3].

	18
	Lecture 18
Topic 4.1. The main components of the power plant 
Classification of power plants of civil aircraft [2, 3].


5.2 Practical exercises
Practical classes cover the main topics of the lecture material and consider the practical application of the knowledge gained. 
	No s/n
	The title of the practical lesson
	What topic is associated with
	Number of rooms. Hours

	1
	P2 1. Calculation of geometric characteristics.
	2.1
	6

	2
	P2.2 Selection of materials.
	2.2
	4

	3
	P2.3 Design of longitudinal and transverse connection of skins
	2.3
	6

	4
	P2.4 Loading the choice of chassis design and shock absorbers.
	2.4
	4

	5
	P3.1-3.3 Familiarization with the functional purpose of aircraft systems on the example of a regional passenger aircraft
	Chapter 3
	10

	6
	Q4.1 Familiarization with the design of the landing gear on the example of a regional passenger aircraft
	4.1
	4

	7
	The last lesson is credit.
	
	2

	Just:
	
	36


5.3. Laboratory classes 
Not provided
5.4. Individual tasks
 Not provided
5.5. Tests
MKR is performed at week 7 of training. The questions of the MKR correspond to the topics of lectures and practical classes.
Independent work of the student
	No s/n
	The name of the topic, in preparation for classroom classes
	Number of hours of SRS

	1. 
	Section 1. General provisions. 
Topic 1.1. Classification of aircraft
Entry. Classification of aircraft and basic concepts used in aviation [1, 2].
	2

	2. 
	Section 1. General provisions. 
Topic 1.2. Development and current state of the aviation industry.
General characteristics of the aviation industry [1, 2].
	1

	3. 
	Section 1. General provisions. 
Topic 1.2. Development and current state of the aviation industry.
Environmental impact of aviation industry [3].
	1

	4. 
	Section 2. Aircraft design 
Topic 2.1. Geometric characteristics of the aircraft
The main geometric characteristics of the aircraft.  [1, 3]
	3

	5. 
	Section 2. Aircraft design 
Topic 2.1. Geometric characteristics of the aircraft
Flight and technical characteristics of the aircraft. Operational documentation [1-3].
	3

	6. 
	Topic 2.2. Materials used in constructions
Criteria for choosing materials.  [1-3].
	2

	7. 
	Section 2. Aircraft design 
Topic 2.2. Materials used in constructions
Aluminum alloys. Titanium alloys. Steel. Composite materials [3].
	1

	8. 
	Section 2. Aircraft design 
Topic 2.2. Materials used in constructions
Corrosion control and protection [3].
	1

	9. 
	Topic 2.3. Airframe design
Fuselage [1-3].
	2

	10. 
	Topic 2.3. Airframe design
Wing [1-3].
	2

	11. 
	Topic 2.3. Airframe design
Plumage [1-3].
	2

	12. 
	Topic 2.4. Chassis design
The choice of design and dampers. Wheels and brakes. [1-3].
	4

	13. 
	Section 3.  Aircraft functional systems
Topic 3.1. Flight control system.
 [1, 3]
	6

	14. 
	Topic 3.2. Hydraulic system and ice formation prevention system 
 [1, 2, 3] .
	6

	15. 
	Section 3.  Aircraft functional systems
Topic 3.3. High-altitude system 
[2] .
	4

	16. 
	Section 3.  Aircraft functional systems
Topic 3.4. Fire and fuel systems 
[2, 3, 4] .
	4

	17. 
	Section  4. Power plants
Topic 4.1. The main components of the power plant 
Structural features of the pylon, fastening methods [2, 3].
	2

	18. 
	Topic 4.1. The main components of the power plant 
Classification of power plants of civil aircraft [2, 3].
	2

	Just: 
	48



Politics and control
Policy of the discipline (educational component)
· The rules for attending classes (both lectures and practical / laboratory) are regulated: "Regulations on the organization of the educational process in the KPI them. Igor Sikorsky" https://osvita.kpi.ua/node/39; "Regulations on the system of internal quality assurance of higher education in KPI them. Igor Sikorsky" https://osvita.kpi.ua/node/121; 
· rules of conduct in the classroom (activity, preparation of short reports or texts, disconnection of telephones, use of communication tools to search for information on the teacher's Google disk or on the Internet, etc.) are regulated by the "Regulations on the organization of the educational process in KPI them. Igor Sikorsky" https://osvita.kpi.ua/node/39, ;
· rules for the protection of laboratory work; each student personally passes laboratory work;
· rules for the protection of individual tasks; each student personally passes individual works; 
· in this credit module there are only incentive points that a student can receive on a voluntary basis performing a certain list of additional tasks related to the subject of the credit module;
· the policy of deadlines and re-examinations is regulated by the "Regulations on the current, calendar and semester control of learning outcomes in the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/32, "Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/37 ;
· The policy on academic integrity is regulated by the "Regulations on the system of prevention of academic plagiarism in the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/47; provisions "Regulations on the resolution of conflict situations in the KPI them. Igor Sikorsky" https://osvita.kpi.ua/2020_7-170;
Types of control and rating system for evaluating learning outcomes (RSO)
Distribution of study time by type of classes and tasks in the discipline in accordance with the working curriculum Table 8.1.
	Semester
	Just
	Distribution by semesters and types of classes
	FDM
	RGR
	Passed

	

	

	Lek.
	Prak.
	Lab.
	SRS
	

	

	


	4
	120
	36
	636
	0
	48
	-
	-
	+



Rating (weight) points system and evaluation criteria

8.1. Practical work (r1)
The weight score of one practical work is 15 points  (Table 8.2). The maximum number of points for all practical work: r1  = 6 works x 13 points  = 78 points.
The maximum number of incentives +2 points for all practical classes.

Rating points for one practical work Table 8.2
	Points
	Evaluation criterion

	13
	There are no comments on the report, there are answers to all questions

	11
	Non-essential comments on the report, answers to most questions

	10
	Comments on the results, answer to some questions

	9
	The report has errors, answers only to individual questions

	8
	The work has been done, the correct results have been obtained, but not protected.

	0,00
	Work not done, report missing



8.2. Modular control (r2)

Modular test work is carried out within two academic hours and aims to test the theoretical knowledge of students. The weight score of the MKR is 20 points (Table 8.3). 
r2 = 20 points.


MKR rating points Table 8.3
	Points
	Evaluation criterion

	20
	Correct answer to more than 90% of questions

	18
	Correct answer to 90% of questions

	16
	Correct answer to 80% of questions

	14
	Correct answer to 70% of questions

	12
	Correct answer to 60% of questions

	0,0
	The correct answer to less than 60% of the questions or the student was absent without a good reason



8.3. Penalty and incentive points
The overall rating in the discipline includes only incentive points (Table 8.4). The total amount of incentive points may not exceed 50 x 0.1 = (+ 5) points.
Incentive Points Table 8.4
	Action
	Points

	Participation in the modernization of practical work
	plus 2 points

	Improvement of didactic materials on the discipline
	plus 3.. .5 points

	Application of the original approach in solving problems
	plus 1 point



8.4. Conditions of milestone certification
Not provided

8.5. Criteria for evaluating the test
The test is set at the last lesson on a schedule in accordance with the points scored by the student during the semester.

8.6. Calculation of the rating scale for the discipline (Rd):
The sum of the weight points of control measures during the semester is: 
Rd = Rc  = r 1 + r2 = 80 pr + 20 μr = 100 points.

Table of correspondence of rating points to assessments on a university scale. Table 8.5
	Score
	Score

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Well

	74-65
	Satisfactory

	64-60
	Enough

	Less than 60
	Disappointing

	Less than 36
	Not allowed


Additional information on the discipline (educational component)
· credit in the discipline "DESIGN FEATURES OF HIGH-TECH PRODUCTS OF ENGINEERING PRODUCTION" is set in accordance with the rating points scored by the student during the semester (see paragraph 8)
· Enrollment of certificates of distance or online courses on the relevant topic is considered individually
Work program of the discipline (syllabus):
Compiled by Ph.D., assoc. prof, Gladsky M.M.
[bookmark: _Hlk113357950]Approved by the Department of Mechanical Engineering Technology (protocol No 1 dated 29.08.2022)
Approved by the Methodical Commission of NN MMI (protocol No 1 dated 30.08.2022)
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